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INOACHUTEJIBHASA 3AIIMCKA

[Tporpamma 1mo OGnMoJIOTMH HA YPOBHE CpeIHEro o0Iero oopa3oBaHus pa3padoTaHa
Ha ocHoBe DenepanbHOro 3axkoHa ot 29.12.2012 No 273-®3 «O6 oOpazoBaHuu B
Poccuiickori  ®enepanuny, O®I'OC COO, Konmennuu mnpenojaBaHus y4eOHOTO
npeaMera «buonorus» M OCHOBHBIX MOJIOKEHMN (enepanbHOil padouel MporpaMMbl
BOCIIMTAHUSI.

VYyeonsiii npeametr «buonorus» yriny6néaHoro ypoBHs uzydenus (10—11 xnaccsr)
SBJIIETCSI OJHUM M3 KOMIIOHEHTOB TNpeIMeTHOM obsactu «EcTecTBeHHO-HayuYHbIE
npeametsl». CornacHo nonoxerussMm GI'OC COO npodunbHbie yueOHBIE TPEIMETHI,
n3y4yaeMble Ha yrIyOJIEHHOM YpOBHE, SBISIOTCS criocoooM auddepeHIuaniu 00ydeHus
Ha YpOBHE CpeIHero oOiiero o0pa3oBaHus U MPU3BaHbI 00ECIICUUTh MPEEMCTBEHHOCTD
MEKTy OCHOBHBIM OOIIIMM, CPEHUM OOIIHUM, CPEIHUM MPOPECCUOHATBHBIM U BBICIIIMM
oOpazoBanueM. B TO xe BpeMs KaKIblii U3 3TUX YYEOHBIX MPEIMETOB JIOJDKEH OBITH
OpPUEHTUPOBAH Ha MPUOPUTETHOE PEIICHHE OOpPA30BATEIIbHBIX, BOCHUTATEIBHBIX U
pa3BUBAIOIIUX  3a/a4, CBSI3aHHBIX C MnpodopUeHTaUe  OoOydalIuxcsa |
CTUMYJIUPOBAHUEM MHTEpeca K KOHKPETHON 00JacTH HAyYHOTO 3HAHUS, CBA3AHHOTO C
OuoJioruei, MeIUIIUHON, SKOJIOTHEH, ICUXO0JIOTUEN, CIOPTOM UJIM BOCHHBIM JIEJIOM.

[Iporpamma mo Ouonoruu Aa€T MPENCTABICHUE O MM M 3ajadax H3y4eHUs
yueOHoro npeameta «buonorus» Ha yriyOoJI€HHOM ypOBHE, ONpenessieT 00s3aTeIbHOe
(MHBapUAHTHOE) MPEAMETHOE COJIEPKAHUE, €r0 CTPYKTYPUPOBAHUE IO paszAeiaM H
TeMaMm, pacrpejeieHue Mo KilaccaM, PEKOMEHIYET MOCIeA0BaTEIbHOCTh H3Yy4YCHUS
y4eOHOT0 MaTepuaia ¢ y46TOM MEKIIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JJOTUKH
y4eOHOro mpoIiecca, BO3pacTHBIX OcoOeHHOcTel oOydaromuxcsa. B mporpamme 1o
OMOJIOTMU pealM30BaH MPUHITUIT MPEEMCTBEHHOCTH ¢ U3YYEHHUEM OMOJIOTUHM Ha YPOBHE
OCHOBHOTO 00IIeT0 00pa3oBaHus, Oarofaps 4emy MpocMaTPUBACTCS HAIIPABICHHOCTh
Ha TIOCJIEAYIoIIee pa3BUTHE OWUOJOTUYECKUX 3HAHWM, OPUEHTUPOBAHHBIX Ha
dbopMHpOBaHNE €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, IKOJOTUYECKOTO MBIIICHHUS,
MPEICTABICHUN O 3J0POBOM 0Opa3e >KW3HHM, HA BOCIUTAHUE OEPEKHOTO OTHOIICHUS K
OKpy’XXarollle mnpupogHoN cpene. B mporpamme mo OHOJOrMM TakXke IMOKa3aHbI
BO3MOXKHOCTH ydeOHOTO mnpenmera «buonorus» B peanmmsaruu tpedoBanuii OI'OC
COO k mIaHupyeMbIM JIMYHOCTHBIM, METAMPEIMETHBIM U MPEAMETHBIM pe3yJIbTaTaMm
00yueHust 1 B pOpMHUPOBAHUU OCHOBHBIX BHJIOB YU4€OHOMO3HABATEILHON JESITEIHLHOCTH
00y4Jaronmxcsi M0 OCBOCHHUIO COJEP’KaHUS OMOJOTUYECKOTO O0pa3oBaHWs Ha ypOBHE
CpeaHero o0Iero oopa3oBaHuUs.

VYueOubiii mpeamer «buosorus» Ha ypoBHE cpeaHero oOmiero oOpa3oBaHUs
3aBepIIaeT OMOJIOTHYecKoe 00pa3oBaHUE B IIKOJIE U OPUEHTUPOBAH HA PACIIMPEHUE U
yriyoJsieHue 3HaHUW OOydYaromuXxcsi O KMBOM MPHUPOJIE, OCHOBAX MOJICKYJISIPHOU U
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KJIETOYHOW OHMOJOTUHM, SMOPHUONIOIMM WU OMOJOTUM Ppa3BUTHs, T'€HETHKH, CEJEKLUH,
OMOTEXHOJIOTUH, IBOJFOLIMOHHOTO YUYEHUS U SKOJIOTHH.

N3yuyenne yueOHoro mnpenmera «buonorus» Ha  yriayOJeHHOM — ypOBHE
OPUEHTHUPOBAHO HA MOATOTOBKY OOydaromuxcs K MOCIEAYIOLEMY MOJYyYEHUIO
OMOJIOrMUECKOT0 00pa30BaHus B By3aX U OpraHU3aIUAX CPETHEro MpohecCHoHaTbHOTO
oOpazoBaHus. OCHOBY €ro COJIEp’KaHUsl COCTAaBJISIET CUCTEMa OMOJIOTMYECKUX 3HAHUH,
NOJIYYCHHBIX MPU H3YYEHUU OOYYaAIOIMMHUCS COOTBETCTBYIOIIHMX CHCTEMATHYECKUX
pa3/iesoB OMOJIOTHH HA YPOBHE OCHOBHOTO 001Iero obpazoBanms, B 10—11 kimaccax 3tu
3HAHUA NOJIYy4aroT pa3BuTue. Tak, paclIupeHbl U yriayOieHbl OMOJOTHYECKUE 3HAHUS O
pacTeHUsAX, OJKUBOTHBIX, TIpubax, OakTepusix, OpraHu3Me 4YeJlOBeKa, OOIINX
3aKOHOMEPHOCTSX JKHU3HM, JIONOJHUTEIBbHO BKJIIOUYEHbI OMOJIOIMYECKHE CBEICHUS
IPUKIJIAJHOTO U TOMCKOBOI'O XapaKTepa, KOTOPbIe MOKHO UCIOJIb30BaTh KAaK OPUEHTUPbI
I moclenyromero  BeiOopa  mpodeccun.  Bo3MoxHa — Takke ~— MHTerpamus
OMOJIOTMYECKUX  3HAHUHM C  COOTBETCTBYIOUIMMHM  3HAHUSMH, IOJTYYEHHBIMU
o0yJarouMMucs Npu U3y4eHn PU3MKN, XUMUHU, Teorpa@uu 1 MaTEMaTHKU.

Crpykrypa mnporpaMMmbl 1O OHOJIOTMM OTpaXaeT CHUCTEMHO-YPOBHEBBIM U
3BOJIIOLIMOHHBIA MOAXOABI K U3y4eHUt0 Ouosioruu. CorinacHo UM, U3Y4arOTCs CBOMCTBA
Y 3aKOHOMEPHOCTH, XapaKTEpPHBIE IS JKHUBBIX CHCTEM Pa3HOIO YpPOBHS OpraHU3alLlNH,
3BOJIIOLMM OPTaHUYECKOTO MUpa Ha 3eMJie, COXpaHEHHs] OMOJOTMYECKOT0 pa3Ho00pa3us
ia”eTsl. Tak, B 10 kiacce U3y4aroTcsi OCHOBBI MOJIEKYJIIPHOM M KJIETOYHOM OMOJIOTHH,
AMOpPHOJIOTUM W OHOJOTHUM Pa3BUTHs, TEHETUKH W CEJEKIUH, OUOTEXHOJIOTUU U
CUHTETUYECKON OHOJNIOrUH, aKTyaJU3UpPYIOTCS 3HAHUS OOydarouuxcs 1mo OOTaHUKe,
300JI0TUH, aHATOMUU, PuU3nosorun yenoseka. B 11 kiacce u3yyaroTcst HBOJIIOLIMOHHOE
y4eHHE, OCHOBBI SKOJIOTHH U y4eHHUE 0 Ouocdepe.

VYuebnsiii penmet «buosorusy mpu3BaHa 00ECEYUTh OCBOCHUE 00YYaIOIIMMUCS
OMOJIOTMYECKUX TEOPUM UM 3aKOHOB, UCH, MPUHIIUIIOB U MPABUJ, JIEKAIIUX B OCHOBE
COBPEMEHHOM  €CTECTBEHHO-HAyYHOM KapTUHbBlI MHUpa, 3HAaHUM O CTPOCHMUH,
MHOT000pa3My U OCOOCHHOCTSX KIIETKH, OpraHW3Ma, TMOMYJSIHH, OHOIIeHO3a,
AKOCHCTEMBI, O BBIIAIOIIUXCS HAYYHBIX JOCTHKCHUSX, COBPEMEHHBIX UCCIICIOBAHUIX B
OWONOTHY, TPUKIAJHBIX acleKTax Ouoyiormueckux 3HaHuil. [ pa3Butus u
NnoJJAep>KaHusl HHTEepeca oOydaromuxcs K OWOJIOTMM Hapsay CO 3HAYUTEIbHBIM
00BbEMOM  TEOPETUUECKOTO MaTepuajga B COJICPKAHUM MPOTPaMMbl IO OHOJIOTHH
MIPEyCMOTPEHO
3HAKOMCTBO C MCTOPHEN CTAHOBJIEHUS M PAa3BUTHUSI TOW WM MHOW 00JIacTu OMOJIOTHH,
BKJIAJIOM OTEYECTBEHHBIX M 3apyOeXHBIX YYEHBIX B PEIICHHE BAXHEHIINX
OMOJIOTMYECKUX M DKOJOTHUECKUX IIPOOJIEM.

Ilens u3yueHnust ydeOHoro mpemmera «buosorus» Ha yriayOon€HHOM YpOBHE —
OBJIAJIcHUE OOYYarOIIMMUCS 3HAHUSMU O CTPYKTYPHO-(YHKIIMOHAIBHOW OpraHu3aluu
KUBBIX CHCTEM PAa3HOTO paHra U MpuoOpeTeHrne YMEHUW WCIOJIh30BaTh ITH 3HAHUS B
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dbopMHpOBaHUU UHTEpECA K OMPEIeTEHHON 001acTh NMPOPECCUOHAIBHON A TENbHOCTH,
CBS3aHHOM C OHMOJOTHEH, WU K BBIOOPY Y4eOHOTO 3aBENEHUS Ui MPOJIOJDKEHUS
OMOJIOTUYECKOTO 00pa30BaHUsl.

JlocTmkeHne 1enu u3ydeHus ydeOHoro mpeamera «buonorus» Ha yriayOnéHHOM
YpOBHE 00€CTIeUnBaETCs PEIICHUEM CIEAYIOINX 3a/1ay:

OCBOCHHE 00YYaIOIUMHUCS CUCTEMbl OMOJIOTUYECKUX 3HAHHI: 00 OCHOBHBIX
OMOJIOTMUECKUX TEOPHsIX, KOHICMIMSIX, TUIOTEe3aX, 3aKOHAaX, 3aKOHOMEPHOCTIX U
npaBuiax, COCTABJISIONIUX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KApTUHY MHUPA; O
CTPOEHUU, MHOTOOOPa3UU U OCOOEHHOCTSIX OMOJOTHYECKUX CUCTEM (KJIETKA, OpTraHU3M,
NOMyNSALMsI, BHA, OHOreoneHo3, Ouocdepa); O BBAOIIUXCSI OTKPBITUAX U
COBPEMEHHBIX MCCIIEIOBAHUAX B OMOJIOTUU; O3HAKOMJICHUE O0YYaloIUXCs C METOJaMuU
MO3HAHMS KUBOW MPHUPOJBI: HCCIENOBATEIILCKIMH METOJIaMU OMOJIOTUYECKUX HAyK
(MONEKYJISIpHOW M KJIETOYHOM OHMOJOTrMH, SMOPHOJIOTMM U OWOJIOTHMM pPAa3BUTHA,
TE€HETUKH U CEJIEKUUH, OMOTEXHOJOTUM U CUHTETUYECKOW OMOJIOrMM, MaJeOHTOJIOTHH,
9KOJIOTHH); METOAAMH CaMOCTOSITEIbHOTO MPOBEICHUSI OMOTOTUYECKUX HCCIIEIOBAHUN
B jaboparopun U B 1nOpupoje (HaOmoAeHHE, U3MEPEHUEe, HKCIEPUMEHT,
MOJIEJTMPOBAHUE);

OBJIQZICHUE  OOYyYaIOUUMHUCS  YMEHUSIMHU: CaMOCTOSITENIbHO ~ HAXOAWTb,
aHAIM3UPOBaTh M HCIOJB30BaTh OHMOJOTHYECKYI0 HWH(OPMAINIO; TOJIH30BATHCS
OMOJIOTMYECKON TEPMHUHOJIOTMEH M CHMBOJIMKOH; YCTaHaBIUBAaTh CBSI3b MEXIY
pa3BUTHEM OMOJIOTUU M COMATBbHO-KOHOMHUYECKUMHU M HKOJIOTUYECKUMHU MPOOIeMaMu
YeJIOBEYECTBA; OIICHWBATh TIOCIEICTBUS CBOCH JAEATETbHOCTH IO OTHOLICHUIO K
OKpY>Karollel IpUpPOIHOM cpenie, COOCTBEHHOMY 3/10POBbIO U 3[JOPOBBIO OKPY KAIOIIUX
Jaojed; OOOCHOBBIBATH UM cOOMIOAATh Mepbl  NPO(PHIAKTUKA  HH(PEKIIMOHHBIX
3a00eBaHUi, TMpaBuUjia TMOBEJIEHUS B TMpUpoJe U obecreueHus Oe30macHOCTU
COOCTBEHHOM KHU3HEACSATEIbHOCTH B YPE3BBIYAMHBIX CHUTYyallUAX MPUPOJHOTO U
TEXHOTCHHOTO XapaKTepa; XapaKTeph30BaTh COBPEMEHHBIC HAyYHBIE OTKPBHITHS B
obnacTu OMOJIOTUM; Pa3BUTHE y OOYYAIOIMIMXCA HHTEIUICKTYyaJIbHBIX M TBOPYECKHUX
CIOCOOHOCTEM B TMpollecce 3HAKOMCTBA C BBIJAIONIMMHCA OTKPBITUSAMH |
COBPEMEHHBIMH HCCIICJJOBAHUSIMH B OWOJIOTHH, pEIIaeMbIMH €10 TMPOOJIeMaMH,
METOJI0JIOTHEH OHOJIOTMYECKOrO HCCIIEeOBaHUs, NPOBEACHUS SKCIEPUMEHTAIBHBIX
WCCIICJIOBAaHUM, pEIICHUs OWOJOTHMYECKUX 3a]a4, MOJCIUPOBAHHUS OHMOIOTHUECKHUX
00BEKTOB U TMPOILIECCOB; BOCIUTAHUE y OOYYaIOIIUXCS IEHHOCTHOTO OTHOIICHHUS K
KUBOM MPHUPOJE B LIEJIOM U K OTACIBHBIM €€ 00bEeKTaM U SIBICHUAM; (OPMUPOBAHUE
IKOJIOTUYECKOM, TEHETUIECKON TPAaMOTHOCTH, OOIIEH KyIbTYphl MOBEJACHHS B PUPOJIC;
UHTETpaly eCTECTBEHHO-HAYYHBIX 3HAaHUM;

npuodpeTeHue OOy4aloOlUMHUCSI  KOMIIETEHTHOCTH B paloHaIbHOM
IPUPOIOTIOIB30BAHUH (COOII0ICHUE TPABUII MTOBEACHUSI B IPUPOJE, OXPaHbl BUIOB,
AKOCHUCTEM, OMoChephl), COXpaHEHUH COOCTBEHHOTO 3/I0POBbS U 3/I0POBBS
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OKpY’KaroIlux Jrojier (codmoaeHus Mep npoduiiakTUKK 3a00JIeBaHNN, oOecrieueHne
0€30MacHOCTH KUZHEICATCILHOCTH B UYPE3BBIUYAHHBIX CUTYAITUSX MPUPOTHOTO U
TEXHOT€HHOTO Xapakrepa) Ha  OCHOBE WCIIOJIB30BAHUS  OMOJIOTHYECKHUX
3HAHUU 51 YMEHUH B IOBCEIHEBHOW KU3HU; CO3JaHUE YCIOBUM IS
OCO3HaHHOTO BHIOOPA 00YUAIOIIMMHUCS UHIMBUIYaIbHOM 00pa3oBaTeIbHON

TPaeKTOPHH, CIIOCOOCTBYIOIIEH TOCIeTyIOIeMy TPOGECCHOHATPHOMY
CaMOOIMPEACIICHUIO, B COOTBETCTBUHU C UHJIUBUAYAIbHBIMU UHTEPECAMU U
NOTPEeOHOCTSIMU PETHOHA.

OO0miee 4YMCIO 4YacoB, PEKOMEHJIOBAHHBIX [JIsi M3y4eHHs OWMOJIOTMM Ha
yrayonenHom ypoBHe, — 204 gaca: B 10 kmacce — 102 gaca (3 gaca B Hememo), B 11
kiacce — 102 yaca (3 gaca B He/Ie0).

OT6op opraHu3alMOHHBIX (OpM, METOJOB W CPEACTB OOydYeHHS OHOJIOTHH
OCYILIECTBIISIETCA C YYETOM CHEU(UKHA €ro COJEpXKaHUS W HaNpaBICHHOCTH  Ha
OpOJOJDKEHHEe ~ OMOJIOTHYECKOTO  00pa3oBaHUSl B OpraHU3AlMSIX  CPEIHEro
po¢eCCUOHAIIBHOTO U BBICIIIETO 00pa30BaHUs.

OO0si3aTeNbHBIM YCIIOBHEM NPU OOy4YEHUH OHOJIOTMU Ha YIIyOJE€HHOM YpOBHE
SIBJISIETCSL  TIPOBEJICHUE JA0OpAaTOPHBIX UM MpaKTUUECKuX paboT. Takxke yyacTue
0o0ydJaronmxcsi B BBINOJTHEHUM TPOEKTHBIX U y4eOHO-MCCIIEOBATEIbCKUX pPadoT,
TeMaTUKa  KOTOPBIX  OMNpENEeNseTcss  y4yuTelieM Ha  OCHOBE  HMMEIOUIUXCS
MaTepUATbHOTEXHUYECKUX PECYPCOB U MECTHBIX MPUPOJIHBIX YCIOBHIMA.

COJIEP’)KAHUE OBYUEHUS'

10 KJIACC Tema 1. BuoJsiorust kKak HayKa

CoBpemeHHass Ouosiorus — KOMIUIEKCHass Hayka. Kpartkas uctopus pa3BUTHS
ouosiornu. buonornueckue Haykd W u3ydaeMble UMU TpoOJsieMbl. DyH1aMEHTaIbHEIE,
MPUKJIATHBIC U TTIOMCKOBBIC HAYYHBIC UCCIIEAOBAaHUS B OMOJIOTUH.

3HaueHue OWOJOTMH B (HOPMUPOBAHMHM COBPEMEHHOM €CTECTBEHHO-HAYYHOMN
kaptuHbel mupa. [lpodeccun, cBsizaHHble ¢ Ouosiorued. 3HaueHUe OHOJOTHM B
MPAKTUUYECKON  JIeATEIbHOCTH  4YEJOBEKAa:  MEIUIIMHE, CEJIbCKOM  XO3SHCTRBE,
MPOMBIILIEHHOCTH, OXPaHE MPUPOIBI.

JleMoHCTpaIu

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

1 % o
COHGp)KaHI/Ie MporpaMmbl, BBIACIICHHOC Kypcueom, HE BXOJAUT B MNPOBEPKY IOCYAAPCTBEHHOUW HUTOrOBOM aTTECTAlMU
(THA).
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Tabmuuet u cxembl: «CBs3b OWONOTMM C JAPYrUMH Haykammu», «Cucrema
OMOJIOTMYECKHUX HAYK.

Tema 2. 7KuBble cucTeMbl U UX U3Y4YCHHUE

KuBbie cucTembl Kak MpeaMeT uzydeHusi Omosioruu. CBOWCTBA KUBBIX CHCTEM:
€IMHCTBO XMMHUYECKOTO COCTaBa, JAUCKPETHOCTb U IEJIOCTHOCTh, CIOXHOCTh H
YIOPSIOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CAMOOPTaHU3ALMSA, CAMOBOCIIPOU3BEICHUE,
pa3apaXKuMoOCTh, U3MEHUYUBOCTb, POCT U Pa3BUTHE.

YPpOBHM OpraHu3aldM >KUBBIX CHCTEM: MOJEKYJSAPHBIM, KJIETOYHbIM, TKAHEBBIN,
OPTraHU3MEHHBIM, TOMYJSAIIMOHHO-BUIOBOM, ASKOCUCTEMHBIN (OHMOTE€OIICHOTUUECKHUN),
ouocdepnsiii. [Iporecchl, MpoUCcXoAsAIIMEe B JKUBBIX cUcTeMaX. OCHOBHBIC TPU3HAKH
*uBoro. JXus3up kak ¢dopma cyriecTBoBaHUs MaTepuu. Hayku, u3ydaromiue >KUBbBIC
CHCTEMBbI Ha PA3HBIX YPOBHAX OpraHU3aLINY.

N3ydenne >kuBBIX cHCTeM. Meroasl Ouonoruyecko Hayku. HaOmroneHue,
W3MEPEHHUE, SKCIECPUMEHT, CUCTeMaTu3anus, MeraaHanus. [loHdaTue o 3aBUCUMOUN H
He3aBUCUMOM nepemeHHOM. [lmanupoBanue skcnepumenta. lloctaHoBKa M mpoBepka
runiote3. HyneBass rumortes3a. Ilonstue BBIOOpKM M €€ JOCTOBEpHOCTH. Pa3zbpoc B
Onosiorn4eckux JaHHbIX. OlIEHKa IOCTOBEPHOCTH MOJYUYCHHBIX Pe3yJabTaToB. [[pudynHbI
VCKaXCHUS PE3YyJIbTATOB dKCIIEpUMEHTA. [ [oHATHE CTAaTUCTUYECKOTO TECTA.

JlemMoHCTpaIn

Tabnuipl u cxembl: «OCHOBHBIC MPU3HAKHU KU3HWY», «BHOIOrMYecKUe CUCTEMBI»,
«CBoiicTBa XHUBOW MaTepun», «YpPOBHU OpraHU3alUH KUBOU Mpuponb», «CTpoeHue
JKUBOTHOM KJIETKN», «TKaHW KUBOTHBIX», «CHCTEMBI OpPraHOB 4YEJIOBEYECKOTO
opranusmay, «buoreonenos», «buocdepa», «MeToabl U3ydeHUs KUBOI MPUPOIBI».

OOGopynoBanue: J1abopaTopHoe OOOpyIOBaHUE IS MPOBEICHUS HAOIIOACHUMN,

VU3MEpPEHUH, SKCIIEPUMEHTOB.

ITpakTnueckas pabora

«Hcnonp3oBaHue Ppa3IMYHBIX METOAOB IIPHU U3YUYCHUH JKUBBIX CUCTCM).

Tema 3. buoJiorust KieTku

Knerka — cTpykTypHO-(QyHKUIHMOHAIbHAS €QUHULA KUBOTO. VCTOpHS OTKpBITHS
kietku. Paboter P. 'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. [lneiiaen,
P. BupxoB). OCHOBHbIE TIOJIO)KEHHSI COBPEMEHHON KJIETOUHOM TEOPUHU.

MeToabl MOJIEKYJISIPHON U KJIETOYHOW OMOJIOTMH: MUKPOCKOMHUS, XpoMaTtorpadus,
anekTpodopes, METoJl MEYEHBIX aToMOoB, AuddepeHuranbHoe LHEeHTpU]yrupoBaHue,
KyJIbTUBUPOBaHUE KIETOK. M3yueHue ¢huKkcupo8anuvix Kiemok. DIEKTPOHHas
Mukpockonus. Koughoxanvnas muxpockonus. Bumanvnoe (npudicusnenmnoe) uzyyenue
KJ1emoK.

JleMmoHCTpauu

[Toptpetsr: P. I'yk, A. JleBenryk, T. [lIBann, M. IlIneinen, P. Bupxos, K.M. bap.
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Tabmuupl 1 cxembl: «CBETOBOM MHUKPOCKOI», «IJIEKTPOHHBIM MHMKPOCKOID,
«HcTopust pa3BUTHUSI METOJ0B MUKPOCKOTTUIY.

O6opynoBaHHME: CBETOBOM  MHKPOCKOI, MHKPOIpENapaTsl  PacTUTEIbHBIX,

KUBOTHBIX U OaKTEpUATbHBIX KIECTOK.

[IpakTuyeckas paboTa

«3yyeHne MeTOJOB KJIETOUHOW Ouonoruu (xpomatorpadus, 31eKTpodopes,
muddepennnansHoe neHTpudyruposanue, [1LP)».

Tema 4. Xumuueckasi opranu3anus KJIeTKH

XHUMHUYECKHI COCTaB KJIETKA. Makpo-, MUKpO- U yJIbTPAMUKPOAJIEMEHTHI. Bona u
e€ poib Kak pacTBOPUTENS, pEareHTa, y4dacTHe B CTPYKTYPUPOBAHUU KIIETKH,
TeIUIoperysiiud. MuHepajabHble BEIIECTBA KIETKH, UX OHoJoruyeckas pojib. Poib
KaTMOHOB ¥ aHUOHOB B KJIETKE.

Oprannueckne BEHIECTBA  KIETKA. buosornueckue mnoaumepsl.  benkw.
AMMHOKHCIOTHBIM cocTaB OenkoB. CTpyKTypbl OeiakoBOM Mouiekyibl. [lepBuunas
CTPYKTypa OeJika, MenTUIHas CBsI3b. BTopuuHas, TpeTUUHAs, YETBEPTUUHAS CTPYKTYPHI.
Henatypanusa. CpoiictBa 6enkoB. Kiaccudukanus OenxoB. buonorudeckue yHKIMH
oenkoB. /Ipuonsi.

VYraeBoasl. MoHOcaxapuabl, AWcCaxapuiibl, OJUTOCAXapUIbl M TMOJUCAXapUJIbIL.
OO6mumii Tad cTpoeHust U GU3NKO-XUMHUUYECKHE CBOWCTBA yrieBOAOB. bruonornyeckue
(yHKLIHU yTIEBOAOB.

Jlumuael. T'uapodunsHo-TUIpOoPOOHBIE cBoMcTBa. Kiaccudukaius JIUMHIOB.
Tpurnuuepunsl, poconunuabl, BOCKU, CTepoubl. buosornueckue QyHKIUM JIUTUIOB.
OOmue cBOICTBA OHOJIOTMUECKMX MEMOpaH — TEKy4ecTh, CIOCOOHOCTH K
CaMO03aMbIKAHHIO, OTYTPOHUIIAEMOCTb.

Hyxnennoseie xucnorel. JIHK u PHK. CrpoeHne HYKIEMHOBBIX KHCIIOT.
Hyxneotunst. [Ipunnun kommiementapuoctu. [IpaBuno Yapradda. Crpykrypa JHK —
NBOMHas crupaib. Mectonaxoxaenue u ouonorndeckue pyuknuu JJHK. Bugsr PHK.
Oynknuu PHK B knetke.

Crpoenne wmoiekynsl AT®. Makpospruueckue cBsizu B Monekyne ATO.
buonornyeckue ¢ynkiuu AT®. BoccraHoBieHHbIE NEPEHOCYMKU, UX (DYHKIMH B
kietke. /[[pyeue wnykneozuompugocgpamer (HT®). CexpenupoBanue JIHK. Memoouw
2EHOMUKU, MPAHCKPUNTNOMUKU, NPOMEOMUKU.

CrpyktypHas OwuoJiorusi: OUOXMMHUYECKHME U Ouodusnueckue HUCCIeIOBaHUS
COCTaBa M MPOCTPAHCTBEHHOMN CTPYKTYpbl OMOMONeKy. Modenuposanue cmpykmypol u
dyukyull O6UOMONEeKYl U Ux Komniekcos. Komnvromepmuwlii Ou3auH U OpeaHUYecKull
cunme3s OUOMONIEKYl U UX HENPUPOOHBIX AHATIO208.
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JleMoHCTpauu

IToptpetsl: JI. Ilomunr, Jx. Yorcon, ®. Kpuk, M. Yunkuuc, P. ®pankiun, 0.
Conrep, C. [Ipy3unep.

Juarpammel: «Pacnpenenenne XMMHUYECKHX 3JIEMEHTOB B HEXWBOW IIPUPOIEY,
«Pacnpenenenrne XUMUYECKUX 3JIEMEHTOB B )KUBOU MPUPOJIEN.

Tabmuupr m cxembl: «llepuonnueckass TaONHMIA XHUMHYECKUX DIIEMEHTOBY,
«CTpoeHue MOJIEKyNIbl BOAbI», «BellecTtBa B cocTaBe OpraHu3MoB», «CTpoOeHHE
MOJIeKyNbl  Oenka», «CTpyKTypsl O€NKOBOM MOJEKynbl», «CTpOEHHE MOJEKYI
yraeBoaoBy, «CTpoeHue MoyeKysl aunuaoBy, «HykimenHoBble kucioTey, «CTpoeHue
MOJIeKyJIbl ATD».

O0opynoBaHue: XUMUYECKasi IOCYy1a U 000pyI0BaHHE.

JlaGoparopHas pabora «OOHapyKeHHE OEJIKOB C IOMOIIBI KadeCTBEHHBIX
peakuii».

Ha6opaTopHa51 pa60Ta ((I/ICCJIGIIOBaHI/IG HYKJIICMHOBLIX KHCJIOT, BBIACJICHHBLIX H3
KJICTOK pa3JIMYHbIX OPIraHHU3MOB).

Tema 5. CTpoenne u QyHKINH KJIETKH

Turbl KJIETOK: YKapuOTUYECKAs u MPOKAPUOTHUYECKASL.
CtpykTypHO(DYHKIIMOHATBHBIE 00pa30BaHUS KIETKHU.

CtpoeHue mnpokapuoTHyecKol KieTku. KierodyHass cTteHka OakTepuil u apxeil.
OcoOeHHOCTH CTpOEHMs reTepoTpOodHON U aBTOTPOPHONH MPOKAPUOTUYECKUX KIIETOK.
MecTo u posb NPOKapuoT B OMOLIEHO3aX.

Crpoenne ¥ (yHKIIMOHUPOBAHUE 3JYKAPUOTHUECKOW KieTku. [lmazmaruueckas
MeMmOpana (miazManemma). CTpykTypa IjIa3MaTHYecKod MemOpaHbl. TpaHcmopt
BEILECTB 4Yepe3 IJIa3MaTHUYeCKyl0 MeMOpaHy: naccuBHbIA (auddysus, oOneryéHHas
mubdysus), akTUBHBIM (NMEPBUYHBIA W BTOPUYHBIA  AKTUBHBIA  TPAHCIOPT).
[Tonynponumaemocts mMemOpanbl. PaboTa HaTpuii-kaaueBOro Hacoca. OHAOLMTO3:
NUHOIMTO3, daronuro3. Jk3omuTo3. Kierounas crenka. CTpykTypa U (QyHKIIUU
KJIETOYHOW CTEHKU PaCTEHUM, TpUOOB.

Huronnasma. Iluto3onb. I{utockener. JIBukeHHe I1UTOIIa3Mbl. OpraHoubl
kieTkr. OgHomMeMOpaHHbIE OPraHOW[bl KIETKHU: 3HjoruiazMatudeckas cetb (JIIC),
anmapar ['odbJKM, JM30COMBI, MX CTpoeHue u  (QyHKUuMU. B3aumocBs3b
OJTHOMEMOpaHHBIX OpPraHoWAOB KJIETKH. CTpoeHHE TPaHyJISIPHOTO PETUKYIyMa.
Mexanusm nanpasnenus 6eaxoe 6 IIIC. CuHTe3 pacTBOpUMBIX OenkoB. CuHTE3
KJIETOYHBIX MeMOpaH. [manmkuii (arpaHyisipHBIA) IHAOMIA3MATUYECKUN PETUKYITYM.
CekperopHast (ynkiust anmapara [ombmxu. Moouguxayus 6Genkos 6 annapame
Tonvoorcu. Copmuposra benxos 6 annapame I'onvoxcu. TpaHCTIOPT BEIIECTB B KIIETKE.
Bakyouu pactutenbHbIix kineTok. Knerounsii cok. Typrop.
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[TomyaBTOHOMHBIE OpraHOU/IbI KJIETKH: MUTOXOHPUH, MJIaCTHU/IBI.
IIpoucxooicoenue mumoxonopuit u nracmuo. Cumodbuozenes (K.C. Mepeockosckuii, JI.
Mapeynuc). Ctpoenrie 1 GyHKIIMHA MUTOXOHIPUM U miactul. [lepBudHbIe, BTOPUYHBIE U
CJIOKHBIE TUIACTUJIBI (POTOCUHTE3UPYIOIIUX IYKAPUOT. XJIOPOIUIACTHI, XPOMOILIACTHI,
JICUKOILJIACTHI BBICIIIUX PACTEHUM.

HememOpannsie opranougsl kietku CrpoeHue U (QyHKIUM HEMEMOpaHHBIX
OpraHoujIoB KieTku. Pubocomel. Ilpomescymounvie unamenmor. MUKpOhUIaMEHTHI.
Axmunosvle mukpoghunamenmol. MpllIeUHbIE KICTKH. AKMUHOBbIEe KOMNOHEHMbI
Hemblueunblx kiemok. Mukporpy06ouku. Knerounsiii nentp. CTpoeHUEe W JBUKEHUE
KIYTUKOB M pecHHuYeK. MukpoTpybouku 1uTomiasmbel. Llentpuons.  benku,
aAccoyuupoB8antvle ¢ MUKpouiameHmamu u Mukpompyoouxamu. Momopuoie 6enxu.

Anpo. ObGosouka sapa, XpOMaTHH, KAapUOIUIa3Ma, SIJIPBIILIKH, UX CTPOEHUE U
bynkuuu. SAnepHsiii 6enkoBbii MaTpuke. [IpocTpaHcTBEHHOE PacoioKeHHE XPOMOCOM
B uHTEep(ha3HOM siipe. Dyxpomamun u cemepoxpomamut. beaku XxpoMaTiHa — TUCTOHBI.
Jlunamuka si0epHoti ob6onouku 6 mumose. foepuulii mpancnopm.

Knerounsle BkmoueHus. CpaBHUTEIbHAS XapaKTEPUCTHKA KIETOK DYKapHOT
(pacTUTEIBHOM, )KUBOTHOM, TPUOHON).

JleMoHCTpaIn

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

Tabnuupl u cxembl: «CTpOEHUE 3YKAPUOTHUECKOU KIETKN», « CTpOEHUE JKUBOTHOM
KIEeTKN», «CTpOEHUE pacTUTENbHOW KIETKW», «CTpOeHHME MHUTOXOHIApPUW», «Sapo»,
«CTpoeHue MPOKAPUOTUIECKON KIETKI.

OO6opynoBaHue: CBETOBOM  MHUKPOCKOI, MHUKpPOIpPENaparbl  PacTUTENbHBIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTepUaIbHbIX KIETOK.

JlabopaTopHas pabota «/3yueHue cTpoeHus KJIETOK Pa3IMUYHbIX OPTaHU3MOBY.

[IpakTuueckas pabota «M3yueHne CBONCTB KIETOYHOW MEMOpaHbD».

Jlaboparopuass pabora «McciemoBaHue IUIa3MoOiaM3a Y JIEINIA3MOJIM3A B
PACTUTEIBHBIX KICTKAX).

[IpakTHUueckas pa60Ta «I/I3yquI/Ie ABMJKCHUA HOUTOILNIa3Mbl B PACTHUTCIIBHBIX
KJIICTKax».

Tema 6. O0OMeH BellecTB M NpeBpallleHUe JHEPTHH B KJIETKe

AccuMWIIALIMS M AUCCUMWISIUS — JIBE CTOPOHBI MeTabonm3ma. Tumbl oOMeHa
BEIIECTB: aBTOTPOGHBIH U TETEPOTPOHBIN. YdUacTHE KUCIOPOJa B OOMEHHBIX
mpoliieccax. JHepreTuueckoe obecrnedeHne kieTku: npepamenue AT® B oOMEHHBIX
npoueccax. DepMEeHTaTUBHBIN XapaKTEp PeaKIMil KJIETOYHOTO MeTaboIu3Ma.
®depMeHThI, UX CTPOCHME, CBOMCTBA M MexaHu3M JeictBud. Kodepmentsl. OTnnuus
(dbepMEeHTOB ~ OT  HEOPraHMYECKUX  KaTalau3aTropoB.  belnku-akTuBaTopel U
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OEJNKMMHTUOUTOPHI. 3aBUCUMOCTh CKOPOCTH (DEPMEHTATUBHBIX PEAKIUN OT pa3IMYHBIX
(bakTopoB.

[lepBUYHBII  CHHTE3 OpPraHMYECKUX BeIIeCTB B  KieTke. DOTOCUHTES.
Anoxcueennviti u  oxkcueeHmviti pomocunme3z 'y oaxmepuu. Ceemocobuparoujue
nUCMeHmbl U NUSMEHMbl PeakyuoHHo2o yeHmpa. Pollb XJIOPOILIaCTOB B Ipoliecce
dborocunTe3a. CeroBas u TeMHOBass (a3pl. @omoovixanue, C3., Cs+ u CAM-munol
gpomocunmesa. IlpogykTUBHOCTH (oTOCHHTE3a. BiusHMe pa3nuuHbIX (PaKTOpOB Ha
CKOpocTh poTocuHTe3a. 3HaUeHHE (POTOCUHTESA.

XeMocuHTe3. PazHooOpasue opraHM3MOB-XEMOCHUHTETHUKOB: HUTPUDUIMPYIOLTUE
OakTepuu, Kele300aKTepuu, cepoOaKTepuH, BOJIOPOJHBIE OaKTEpUH. 3HAYCHUE
XEMOCHHTE3a.

AHa’poOHble opraHu3mbl. Buael Opoxenus. [lpoayktel OpokeHHs W HX
UCIIOJIb30BAHUE  YEJIOBEKOM.  AHa’pOOHBIE  MUKPOOPTaHU3MbI  KaK  OOBEKTHI
OMOTEXHOJOTUM U BO30OYAUTENHN OOJIE3HEH.

AdpoOHBIE OpraHuU3Mbl. JTalbl AHEpPreTUYeckoro odOmeHa. lloAroToBUTENbHBIN
yTan. ['mukonu3 — 6eCKUCIOPOAHOE paCUICINIEHUE TIFOKO3bI.

buonornyeckoe OKucCIeHHE, WIM KIETOYHOE JbIxaHue. Poimp MUTOXOHIpuN B
nmpoiieccax Ouonorudeckoro okucieHud. lluknuueckue peakiuu. OKUCTUTENHHOE
dbochopunupoBanue. Ouepeus membpanno2o cpaduenma npomonos. Cumumes ATD:
paboma npomonnou AT®-cunmasvl. [IpenmyiiiecTBa a3poOHOT0 MyTH 0OMEHA BEIIECTB
nepea aHadpoOHbIM. I(HPEKTUBHOCTD IHEPTETUUECKOTO OOMEHA.

JleMoHCcTpaImu

[Toptpers:  [x. Ilpuctmu, K.A. Tumupszes, C. H. Bunorpaackui,
B. A. Durensrapar, I1. Murtue, I'.A. 3aBap3uH.

Tabmumer m cxembl: «®DotocuHTE3», «IHEepreTuyeckuii obmen», «buocuHTe3
oenka», «Ctpoenue pepMeHTa», « XeMOCHHTE3Y.

OO0opyoBaHue: CBETOBOM MHMKPOCKOI, OOOpYyAOBaHHWE MJii IPUTOTOBJICHUS
MOCTOSTHHBIX M BPEMEHHBIX MUKPOIIPENapaToB.

JlabopaTtopHas pabora «/3ydyeHHne KaTaJuTH4YEeCKON aKTMBHOCTH (pepMEHTOB (Ha

IpUMEPE aMUJIA3bl UM KaTadasbl)y.

JlaGoparopHas pabota «M3yueHue ¢GepMEHTATUBHOIO PACIICIUICHHS TMEPOKCUJIa

BOOOPOJAa B paCTUTCIBbHBIX M JKUMBOTHBIX KIICTKAX).

JlabopaTopHas paborta «CpaBHEHHE MTPOIIECCOB (POTOCUHTE3A U XEMOCHHTE3a).

JlabopaTopHas paborta «CpaBHEHHE MTPOIIECCOB OPOKEHUS U JBIXAHUS.

Tema 7. HacaencrBennasi uHGopMalnus U peajin3anus eé B KJIeTKe

Peaknun wmatpuuHoro cuHresa. I[IpuHOMO KOMIJIEMEHTAPHOCTH B PEAKLHUSIX
MaTpUYHOTO CUHTe3a. Peanusanust HacieaCTBEHHONW HH(popMaruu. ['eHeTuYecKkuil Ko,
ero cpouictea. Tpanckpunuus — matpuunbid cuaTe3 PHK. [IpuHOumne! tpanckpunuuu:

10
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KOMILJIEMEHTAPHOCTh,  AHTUNAPAUIEIBHOCTh,  ACUMMETPUYHOCTD. Cospesanue
mampuynwvix PHK 6 sykapuomuueckoii knemxe. Hexooupyrowue PHK.

Tpanciauus u e€ stanbl. Yuactue TpaHcnopTHeix PHK B OuocunTtese Oenka.
YcnoBus 6mocunTesa 6enka. KoaupoBanue aMiuHOKHUCIOT. Posib ppubocoM B OMocHHTE3E
Oeka.

Cogpemennvie npeocmaenenusi o cmpoeHuu 2enog. OpraHuszanus T€HOMa Yy
MIPOKAPHOT U DYKApHOT. Perymsiys akTHBHOCTH TEHOB Y IPOKApUOT. [ nmoTe3a onepoHa
(®. XKako0O, XK. Mano). Moaekynaprvie mMexanuzmbl IKCAPECCUU 2€HO8 ) IVKAPUOM.
Pone xpomamuna 6 peeynayuu pabomer 2enos. Perynsuus OOMEHHBIX MPOIECCOB B
KieTke. Kiletouneiil romeocras.

Bupycel — HekneTouHble (GOpMBI JKH3HU M OoOnHratHeie mapa3uThl. CTpoeHHe
MPOCTBIX M CJOXHBIX BHUPYCOB, PETPOBUPYCOB, OakTepuodaroB. KuzneuHwlli YUK
JHK-cooeporcawux supycos, PHK-cooepocawux supycos, bakmepuogacos. Obpamuas
MPAaHCKpunyusi, pesepmasa, uHmezpasd.

Bupycubie 3a0oneBaHusi uyenoBeka, >KUBOTHbIX, pactenuit. CIINJ], COVID-19,
COITMATBHBIC U MEAUITMTHCKHAE TPOOIEMBI.

buoungopmamurka: ummeepayusi u ananuz Oorvuwiux maccusos («bigdatay)
CMPYKMYPHBIX Ouoocudeckux oaunvlx. Hanomexwonocuu 6 oOuonocuu u meouyure.
IIpoepammupyemvie ¢hynkyuu denxos. Cnocobsvl 00cmasKu 1ekapcms.

JleMoHCTpaIn

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

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

[IpakTudeckas pabora «Co3gannue MOJSIN BUPYCay.

Tema 8. 7/Ku3HeHHbIN HUKJ KJICTKH

Krnerounslii muks, ero nepuosl u peryisiusa. Matepdaza u mutos. OcoOeHHOCTH
IOpOLECCOB, MpoTeKalImux B uHTepdaze. IloaroroBka KIETKH K JEJICHUIO.
[IpecunTeTnueckuii (MOCTMUTOTUYECKUM), CHUHTETUYECKUA U TOCTCUHTETUYECKUI
(MpeMUTOTUYECKUIN) TIEPHOIBI UHTEP(DA3BI.

Marpuuneii cunre3 JIHK — permukanms. IlpuHoumner permmkanuun  IHK:
KOMIUIEMEHTAPHOCTD, ITOJIYKOHCEPBATUBHBIM CUHTE3, aHTUIIAPAIIIEIBHOCTE. MeXaHn3Mm
pemmukanun JJHK. Xpomocombl. CtpoeHne xpomocom. Tenomepsl M Tenomepasa.
XpOMOCOMHBIN HAOOp KJIETKH — KapHOTHUIl. JMIMIIOMAHBIA W TaIUIOMAHBIA HAOOPHI
xpomocoM. ['omostornuasie Xxpomocomsl. [10710BbIE XPOMOCOMBI.

Henenne knetkn — MUTO3. CTaguM MUTO3a U MPOUCXOJALIME B HHUX IPOLIECCHI.
Tunber Muto3a. Kapnoknnes n nutokuHes. buonornyeckoe 3HayeHuE MUTO3a.

Perynauust MUTOTHYECKOTO LIMKIA KieTKU. [Iporpammupyemas kieroyHas rudesb
— aroITo3.

11
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Knerounoe smpo, Xpomocombl, (YHKIMOHANbHAS TEHOMUKA. MexaHuzmul
npoaugepayuu, ouppepenyuposxu, cmaperus u eubenu kiemox. «Lugpposas xiemxay
— Ououngopmamuyeckue mMooenu QyHKYUOHUPOBAHUSL KIEMKU.

JleMoHCTpaIn

Tabmupt u  cxembl: <«OKU3HEHHBIM LMK KIETKW», «Muroszyn, «CTpoeHue
xpomocom», «Pemmkanusa JJHK».

O6opynoBaHHe: CBETOBOM MHUKPOCKOI, MHKpompemnapaTsl: «MHTO3 B KIETKax

KOpPCIIKa JIYKa».
Ha6ODaTODHaH pa60Ta «I/I?:y‘{eHI/IC XPOMOCOM Ha I'OTOBBIX MHUKPOIIPCIIapaTax».

JlabopaTtopHas pabota «HabOmtoneHnne MuTo3a B KIETKaX KOHUMKA KOpEIIKa JTyKa
(Ha TOTOBBIX MUKpOIIperapaTax).

Tema 9. Crpoenue u pyHKUMH OPraHU3MOB

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

OcoOeHHOCTH CTPOECHUSI U JKU3HEIEATEIIBHOCTH OJHOKJIETOYHBIX OpPraHU3MOB.
bakrepun, apxeu, OJHOKJIETOYHBbIE TpPUOBI, OJHOKIETOYHBIE BOJOPOCIH, JApPYTHE
poTUCTHI. KOoJIOHHAIbHBIE OPraHU3MBI.

B3anmocCBA3p 4acTeli MHOTOKJIETOYHOIO OpraHW3Ma. TKaHW, OPraHbl U CHUCTEMBI
opranoB. OpranusM Kak eIMHoe 1enoe. ['omeocras.

Tkanu pactrenmii. Tumbl pacTUTENBHBIX TKaHEH: 0Opas3oBaTelibHAs, TOKPOBHAs,
OpOBOASIIAs, OCHOBHas, MexaHudeckas. (OcoOEHHOCTH CTpoeHus, GQYHKIUN U
PaCIIONIOKEHUS TKAHEN B OPraHaX PACTEHUM.

TkaHW >KUBOTHBIX M YEJIOBEKA. THUIBI JKUBOTHBIX TKAHEH: JSNUTEIHAIbHAS,
COEIMHMUTENbHAsA, MbllIeyHasi, HepBHas. (OCOOEHHOCTHM CTpoeHUs, (YHKIUH U
PacIoJIOKEHUS TKAHEW B OpraHax >KMBOTHBIX M YEJIOBEKA.

Opransl. BereratuBHble U TE€HEPATUBHBIE OPTraHbl pacTeHUH. OpraHbl U CUCTEMBI
OpPraHoOB XKMBOTHBIX U yenoBeka. OyHKIMN OPTraHOB U CUCTEM OPTaHOB.

Omnopa Ttenma opranu3sMoB. Kapkac pactenui. CkeneTsl OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX XUBOTHBIX. HapyXHbIi M BHYTpeHHMI ckeneT. CTpoeHue W THUIIbI
COE€IMHEHUS KOCTEMU.

JIBu>KeHHe OpraHu3MoB. JIBHKEHHE OHOKIJIETOUHBIX OPraHM3MOB: aMEOOMIHOE,
KTYTUKOBOE, PECHUYHOE. /[BM>KEHNE MHOTOKJIETOYHBIX PACTEHUM: TPOIU3MbI U HACTHH.
JIBM)KEeHME MHOTOKJIETOYHBIX HUBOTHBIX M YE€JIOBEKa: MbllIeuHas cuctema. Pediekc.
CkeneTHbIE MBIIILBI U UX padoTa.

[Iutanue opranm3mos. IloriomeHue BOABI, YIVIEKHCIOrO ra3a U MHHEPAIbHBIX
BEIECTB pacTeHUsMU. lIuTaHue >KMBOTHBIX. BHYTPHUIIONOCTHOE M BHYTPUKIETOYHOE
nuieBapere. lluTtaHne NO3BOHOYHBIX JKMBOTHBIX. OTHENbl NHUIIEBAPUTEIBHOTO
TpakTa. [IumesapurenbsHble xenes3bl. [lnuieBapurenbHas cucTtemMa 4eaoBeKa.

12
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Jlpixanue opraHu3MoB. Jlpixanue pacteHuil. JlpixaHue >XUBOTHBIX. Juddy3us
ra3oB uepe3 IMOBEPXHOCTh KieTKH. KokHoe npixanue. JlpixatenbHas IMOBEPXHOCTb.
XKabepHoe u n€rouyHoe apixaHue. JpIXaHHWE IMO3BOHOUHBIX JKUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE ~ YCJIO)KHEHHE  CTPOCHMsI  JIETKMX  II03BOHOYHBIX  JKMBOTHBIX.
JlpixarenbHas cuCTEMa 4YenoBeKa. MeXaHW3M BEHTWDALMHU JETKUX Yy MNOTUL U
MIIeKONIUTaroMuUX. Perymnsus npixanus. JprxarenbHble 00bEMBI.

Tpancopr BewmleCTB y OPraHu3MoOB. TpaHCIIOPTHBIE CHUCTEMBI PACTECHUM.
TpancropT BemecTB y KMBOTHBIX. KpoBeHOCHas cuctema u e€ opransl. KpoBeHoCHas
CUCTEMa ITO3BOHOYHBIX )KMBOTHBIX U 4esioBeka. Ceple, KpOBEHOCHBIE COCYbI U KPOBb.
Kpyru kpoBooOpamnieHusi. OBOJIIOLMOHHBIE YCJIOKHEHHS CTPOEHHUS KPOBEHOCHOM
CUCTEMBI IO3BOHOYHBIX JKUBOTHBIX. PaboTa cepaua u e€ peryasuus.

Beinenenue y opraHn3moB. Beinenenue y pacteHuil. BelneneHue y KUBOTHBIX.
CokpatutenbHble Bakyonau. Opranel BbiaeneHus. OunpTpanus, cekpenuss 1 o0paTHoe
BCAaChIBaHHE KaK MEXaHH3Mbl paOOThl OpraHoB BblAesieHUs. CBs3b IMOJIOCTH Tela C
KPOBEHOCHOW M BBIIEIIUTEIIBHON CUCTEMaMu. BeiieneHne y Mo3BOHOYHBIX KUBOTHBIX U
yenoseka. [loukn. CtpoeHne u QpyHKUMOHUpOBaHHE HePpoHa. OOpazoBaHUE MOYH Y
YeJI0BEKA.

3amura y opraHu3MoB. 3allUTa Y OJHOKJIETOYHBIX opraHu3MoB. Criopsl OakTepuii
Y LHCTHI MPOCTEUIIMX. 3alllUTa Y MHOIOKJIETOYHBIX pacteHui. Kyrukyna. Cpencrtsa
[TACCUBHOM U XMMHUYECKOU 3a1UThl. DUTOHIUIBL.

3amura y MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpOBBI M MX IPOWU3BOAHBIC. 3aliuTa
opranuszma oT Oosie3Heil. UMMyHHas cucrema yenoBeka. KieTounslid M1 ryMOpaibHbINA
UMMYHUTET. BpoXn€HHBIN 1 npruoOpeTéHHbIi cnenubuyeckuii UMMyHUTET. Teopus
KIIOHaIbHO-celekTuBHOTO uMmmyHutera (I1. Dpmux, ®.M. bepuer, C. Tonerasa).
BocnanvrenbHble OTBETHI OpPraHU3MOB. Poiib BpOKIEHHOTO MMMYHHMTETA B PA3BUTHH
CUCTEMHBIX 3a00JIeBaHUH.

PaznpaxuMoCTh M peryssiuus y opraHu3mMoB. Pa3npakuMocTh y OZHOKIETOYHBIX
oprann3MoB. Takcucel. Pa3apakuMoCTp U peryisanus y pacteHui. PocToBbie BemecTBa
Y VX 3HAYCHHUE.

HepBHas cucrema u peduiekTopHas peryisiius y »KuBoTHbIX. HepBHast cuctema u
€€ OTHebl. DBOJIOIMOHHOE YCJIOKHEHHUE CTPOCHHUS HEPBHOU CUCTEMBI Y JKUBOTHBIX.
OTaernbl TOJIOBHOTO MO3ra MO3BOHOYHBIX KMBOTHBIX. Pediekc u pediiektopHas ayra.
be3ycnoBHbIE U yCIOBHBIE PE(IICKCHI.

I'ymopanbHass peryidmuss W DHAOKPUHHAS CHCTEMa JKMBOTHBIX M YEJIOBEKA.
JKenespl SHAOKPUHHOM CHCTEMBI U UX TOPMOHBIL. JlelicTBUE rOpMOHOB. B3anmocBsi3b
HEPBHOM W  DHIAOKPHUHHOW  CcHCTeM. [ umoTtamamo-runodusapHas  CHCTEMA.
JlemMoHcTpau

[Toprper: N.11. I1aBnoB.
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TaOmuusr u  cxembl:  «OJIHOKJIETOYHBIE BOJXOpPOCIN», «MHOTOKIETOUHbIE
Bogopocin», «bakrepun», «lIpocreitme», «Opranbl [BETKOBBIX PacTEHUI»,
«CucTeMbl OpraHoB ITO3BOHOYHBIX KMBOTHBIX», «BHYTpEHHEE CTPOEHUE HACEKOMBIX),
«Tkanu pacrenuit», «KopHesble cuctembl», «CtpoeHue ctedis», «CTpoeHne JUCTOBOM
IUIACTUHKIY, « TKaHU )KUBOTHBIX», «CKelleT uenoBekay, «llumeBapurenbHas cuctemMay,
«KpoBeHocHasa cucrema», «/lpixarenpHas cucrema», «HepBHas cucremar», «Koxay,
«MpblieyHast cucteMay», «BpinenmurensHas cucTeMa», «OHIOKPUHHAA CHUCTEMay,
«Ctpoenne Mbinb», «MMMyHuTeT», «KumeyHononoctHeie», «CxeMa NUTaHUSA
pacTeHuin», «KpoBEHOCHBIE CHCTEMBI MO3BOHOUYHBIX KMBOTHBIX», «CTpOEHHE THIPBD»,
«CTtpoeHne 1uiaHapum», «BHyTpeHHee CTpOe€HHE MAO0XKIAEBOTO uepBs», «HepBHas
cuctema pbio», «HepBHas cucrema isarymkmn», «HepBHas cucteMa NpecMBbIKAIOIIUXCS,
«HepBHas cucrema nrtuny, «HepBHas cucrtema miuekonuTaromux», «HepBHas cucrema
yenoBekay, «Pediekcy.

OOopyznoBaHKe: CBETOBOM MHMKPOCKON, MHKpPOIpEnaparbl  OJHOKIETOYHBIX
OpraHu3MOB, MHKpOIIpEnapaTbl TKaHEH, PAKOBUHBI MOJUIFOCKOB,  KOJUIEKIIMH
HAaCEKOMBIX, HIJIOKOXKUX, JKHUBBIE SK3EMIUIApbl KOMHATHBIX pAaCTEHUM, TrepOapuun
pPaCTEHMI pa3HBIX OTHEJIOB, BIAXKHBIE NPENAPATHl JKUBOTHBIX, CKEJIETHI ITO3BOHOYHBIX,
KOJUIEKIUHU O€ClO3BOHOYHBIX JKMBOTHBIX, CKEJIET 4YeJoBeKa, O00OpyAOBaHUE IS
JEMOHCTPAllMM IIOYBEHHOTO M BO3AYLIHOTO IIUTaHWS PACTEHUM, PACIICTUICHUS

KpaxMajia U O€JIKOB MoJ AeHcTBHEM (EPMEHTOB, 00OpYAOBaHUE Ul NEMOHCTpPALUU
ONBITOB [0 W3MEPEHUIO >KU3HEHHOM EMKOCTU JIETKHMX, MEXAaHM3Ma JbIXaTeJIbHBIX
JBUKEHU, MOJIENT TOJIOBHOTO MO3Ta Pa3IUYHbIX )KUBOTHbIX.

JlaGoparopHas paboTta «/3yueHue TkaHeH pacTEeHUI.

JlabopaTopHas pabota «V3ydueHne TkaHel >KUBOTHBIX).

JlabGoparopHas paboTa «/3yueHue opraHoB IIBETKOBOTO PACTEHUS.

Tema 10. PazmHokeHue M pa3BUTHE OPraHU3MOB

@DopMBbI  pa3MHOXKEHMSI OPTraHM3MOB: Oecrojioe (BKJIOYas BETETaTUBHOE) W
noyioBoe. Buzpl 6ecrosoro pa3MHOXKEHUS: TTOUYKOBAaHUE, CIIOPYJIAIUs, (pparMeHTaius,
KJIOHUPOBAHHE.

[TomoBoe pazmuoxkenue. [lonoBeie kneTku, ninm rametel. Menos. Cragun menosa.
[ToBenenne xpomocom B meno3ze. KpoccuHroep. buomormueckuii cMbIC MeHoO3a U
TMIOJIOBOTO mporuecca. Meno3 u ero MECTO B KU3HEHHOM IIUKJIE OPTaHU3MOB.

[IpenzapoapimeBoe pasButue. l'ameToreHes y KHUBOTHBIX. [loj0OBBIE KeIe3Bbl.
OOpaszoBaHue W pa3BUTHE MOJIOBBIX KieTok. CrnepmaroreHe3 u ooreHe3. CrtpoeHue
MOJIOBBIX KJIETOK.

OmnomoTBOpeHre U SMOPHUOHAIBHOE  pa3BUTHE  KUBOTHBIX.  CIOCOOBI
OTUIOJIOTBOPEHUS: HapYyKHOE, BHyTpeHHee. [[apTeHorenes.

NunuBuayanbHOEe pa3BUTHE OPTaHU3MOB (OHTOT€HE3). DMOPHUOJIOTUS — HayKa o
Pa3BUTUHU OPraHu3MoOB. Mopdghoecenes — ooua u3 21aéHblX NpoodIemM >MOPUOLOSUL.
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Konyenyus mopghocenos u mooenu mopghocenesa. Craguum sMOpHOTeHE3a KUBOTHBIX
(Ha mpumepe ssrymku). Jpobnenue. Tumbl npoOiienus. /[lemepmunuposannoe u
HedepMuHuposanuoe opooaenue. bracmyna, munwr 61acmyn. OcoOeHHOCTU APOOIICHUS
MJICKOITUTAIOIIMX. 3apOIbIIIEBbIC JIUCTKU (TacTpyJisAlMs). 3akjiagka OpraHoB U TKaHen
U3 3apOJBIIIEBBIX JIMCTKOB. B3auMHOE BIMAHHE YacTe pa3BUBAIOLIErOCS 3apOIbIIa
(oMOpuoHalIbHAsT MHAYKIMS). 3aKiajka IMJIaHa CTPOCHHS KMBOTHOTO KaK pe3yJbTar
UEPapXUUYECKUX B3aUMOJICHCTBUN TreHOB. BnusHue Ha SMOpUOHANIbHOE pa3BUTHE
pa3nruHBIX (PaKTOPOB OKPYIKAIOIICH CPEJIbI.

Poct u pa3Buthe x)uBoTHBIX. [locTamMOpronanbublil epuo. [lpsamoe u Henpsimoe
paszButHe. Pazutue ¢ metamopdo30M y 0€CIIO3BOHOYHBIX M MO3BOHOYHBIX YKUBOTHBIX.
buonornueckoe 3HaUeHUE MPSMOrO0 M HEMPSIMOIO Pa3BUTHSI, UX PACIPOCTPAHEHUE B
npupoze. Turbl pocta )KUBOTHBIX. PAKTOPBI PETYIISALMN POCTA )KUBOTHBIX U YEJIOBEKA.
Craguu MOCTAMOPUOHATIBLHOTO pPa3BUTHS Yy JKUBOTHBIX U uejoBeka. llepuopsl
OHTOTeHe3a yesnoBeka. CTapeHue U CMepTh Kak OMOJIOrMYECKUEe TPOLIECCHI.

PasmHoxenne u pazButhe pacrtenuil. [amerodputr u cnopodur. Melio3 B
JKU3HEHHOM IHKJIe pacTeHuil. O0pa3oBaHHe CIIOp B Mpoliecce Meio3a. ['amerorenes y
pacTeHUN.

OmoJ0TBOPEHNE U PAa3BUTHE PACTUTENBHBIX OPraHW3MOB. /[BOMHOE OIUIOJOTBOpPEHUE
y LIBETKOBBIX pacTeHuil. OOpa3oBaHUE U pa3BUTUE CEMEHMU.
MexaHu3MBbl peryJIali OHTOT€HE3a Y PACTEHUI U )KUBOTHBIX.

JleMoHCTpaIu

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

Tabmumer w  cxembl: «BereratuBHoe pa3MHOXKEHHE», «THIBI  OECIonoro
pasMHOXEeHUA», «Pa3MHOXEHHEe XJTaMUAOMOHAIb», «Pa3MHOXEHHE  DBIJICHBDY,
«Pa3MHOXeHue TuApb, «Meho3y, «XpomocoMmbl», «l'amerorenes», «CTpoeHuUe
AUIEKIETKH U crepMmaTro3ousiay, «OCHOBHBIE CTaaAuU OHTOTeHe3a», «lIpsimoe wu
HenpsiMOe pa3BUTHE», «Pa3zButue Maiickoro xyka», «Pa3Butue capanum», «Pa3zButue
JSATYIIKWY», «J[BOMHOE OIJIOAOTBOPEHHE y IBETKOBBIX pacTeHHi», «CTpoeHUE CeMsiH
OIHOAOJIBHBIX WU ABYIOJBHBIX pPACTEHUI», «KU3HEHHBIA LUK MOPCKOW KamyCThI»,
«KW3HEHHBIN UK MXa», «KU3HEHHBIA LUK NANOPOTHUKA», «KU3HEHHBIN IUKII
COCHBI».

OO0opynoBaHME: CBETOBOM MHMKPOCKOII, MHKpOIpENapaTbl SHUICKICTOK |

CIepMaTO30U10B, MOJIeNb «LIUKI pa3BUTHUS JSATYLIKIY.
JlaGoparopHasi pabora «M3ydyeHue CTpoeHHS TOJOBBIX KJIETOK Ha TOTOBBIX

MUKpOTIpernapaTaxy.
IIpakTuyeckass pabotra «BbIsiBIeHHME TPU3HAKOB  CXOJACTBA  3apojbllIeh

ITIO3BOHOYHBIX JXUBOTHBIX).

JlabopaTopHas pabora «CTpoeHne OpraHOB PaA3MHOKEHUS BBICIIINX PACTCHHI.
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Tema 11. I'eHeTnKa — HAyKa 0 HACJEACTBEHHOCTH M HN3MEHYMBOCTH OPraHU3MOB
HcTopust cTaHOBIEHUS U Pa3BUTHUS TEHETUKH Kak Hayku. PaGotel I'. Mennens,

I'. ne ®puza, T. Moprana. Pojyib 0TeuecTBEHHBIX YUEHBIX B PA3BUTUU I'eHETUKH. PaboThI
H.K. Konsosa, H.W. BaBunosa, A.H. benosepckoro, I'.J[. Kaprieuenko,
FO.A. ®umnmuenko, H.B. Tumodeena-Pecosckoro.

OCHOBHBIE TEHETHUYECKUE MOHATHUS M CHMBOJBL. [ OMOJIOTMYHBIE XPOMOCOMBI,
aJUIeNIbHbIC T€HBI, AIbTEPHATUBHBIE ITPU3HAKH, TOMUHAHTHBIN U PELIECCUBHBIN MPU3HAK,
TOMO3HUT0Ta, TETEPO3UroTa, YHCTasl JUHUS, THOpUIbI, TeHOTUIl, GeHoturn. OCHOBHBIC
METOBI TE€HETUKHU: rUOPUIOTIOTUYECKU, LUTOJOTUYECKUH,
MOJIEKYJISIPHOT€HETUYECKH.

JleMoHCTpaIu

IToptpetsl: I'. Mengnens, I'. ne ®pus, T. Mopran, H.K. Koasuos, H.I1. BaBuiios,
A.H. benozepckuii, I'.J]. Kapnieuenko, FO.A. ®ununuenko, H.B. Tumodeer-PecoBckuii.
Tabmuiel 1 cxembl: «MeToIbl TeHETUKNY, «CXeMBbI CKPEIIUBAHUS.

Ha6opaTopHa51 pa60Ta «I[po30(1)1/ma KaK 00BbEKT I'eHETHYECKUX HCCHGHOB&HHﬁ)).

Tema 12. 3aK0OHOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpenuBanue. [lepBbiil 3akoH MeHaens — 3aK0H euHO00pa3us
rudpu0B nepBoro nokojeHus. [IpaBuno nomuHupoBanus. Bropoit 3akon Mengens —
3aKOH pacUIeIUIeHHs] MpU3HAKoB. lluTomornueckre OCHOBBI ~MOHOTHOPHIHOIO
CKpenBaHud. [ ' unmore3a 4ncToThl ramer.

AHanu3upymoliee ckpeumBaHue. [IpoMeXyTOUHBIA XapakTep HacJeIOBaHUS.
Pacuieruienue nmpru3HakoB py HEMTOJIHOM JOMUHUPOBAaHUMU.

JuruOpuaHoe ckpemmBanue. TpeTuil 3akoH MeHnenss — 3aKOH HE3aBUCUMOTO
HaCJIeI0BaHUsI MPU3HAKOB. [[uTomornueckre OCHOBBI TUTHOPUTHOTO CKPEIITUBAHUS.

CueruienHoe HacienoBanue mnpuszHakoB. Pabotrer T. Moprana. CuemnieHHoe
HACJIEJOBAaHUE TE€HOB, HAPYILICHHWE CLECIUICHHUS MEXIy TeHaMH. XPOMOCOMHAsl TEOPHS
HACJIEICTBEHHOCTH.

I'enetnka mona. XpOMOCOMHBIM MEXAHU3M ONPEACICHUS I0Ja. AYTOCOMBI U
[IOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbIi M TE€TEPOramMeTHbIA IMOJ. | 'eHeTuueckas
CTPYKTYpa MOJIOBBIX XpoMocoM. HacnenoBanue nmprus3HakoB, CLENJIEHHBIX C MTOJIOM.

I'enoTun kak uenoctHas cucreMa. [ineroTponuss — MHOXKECTBEHHOE JIEWCTBHUE TEHA.

MHOeCTBEHHBIN aJJICIIN3M. B3aumoneiictBue HeaJUICJIbHBIX T'CHOB.
KommnementaprHocts. Onuctas. [lomumepus.

['eHeTyeCcKuil KOHTPOJIb Pa3BUTUSL PACTCHUM, >KMBOTHBIX W YEJIOBEKA, a TAKKE
(U3MOTOTUYECKUX TPOIECCOB, MOBEACHUS M KOTHUTWUBHBIX (PpyHKIuMi. ['eHeTHMUeckue
MEXaHU3Mbl CUMOHOT€HE3a, MEXaHU3Mbl B3aUMOJEHCTBUSI «XO35MH — TapasuT» u
«XO3MH — MHUKpOOMOM». ['eHeTWdeckne acmeKThbl KOHTPOJII U HM3MEHEHUs
HACJIEJICTBEHHON MH(GOPMAIIUU B TOKOJICHUSX KJIETOK U OPTaHU3MOB.
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JleMoHCTpauu

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

Tabmumer 1 cxembl: «llepBelif U BTOpoH 3akoHBI Menpaens», «TpeTudt 3aKoH
Meunpens», «AHamu3upymooliee CcKpemmBaHue», «HemnomHoe JAOMUHUpOBaHUE,
«CrierieHHOE HaclIeJOBaHUE TIPU3HAKOB Y Apo3odwibly, «I'eHeTnka monay, «Kapuorur
yenoBekay, «Kapuotun npozoduibr»y, «Kapuotun nTuip, «MHOXKECTBEHHBIN
amenusm», « B3auMo1ericTBUE TEHOBY.

O6opynoBaHue: MOJENb ISl JAEMOHCTPAllMd 3aKOHOB €IUHO00paszus TuOpUIOB

NIEPBOr0 MOKOJIEHHWS W PACUICIUICHHs] MPU3HAKOB, MOJEIb JUIsl IEMOHCTpAIMU 3aKOHA
HE3aBHCHMOTI'0 HAcJIEJJOBaHMs NPU3HAKOB, MOJEIb JJI JEMOHCTpAalMU CLEIIEHHOIO
HACJIeJIOBaHMsI MPU3HAKOB, CBETOBOM MUKPOCKOII, MUKpoIpenapat: «/po3zodunay.

[Ipaktuyeckas pabota «3ydyeHne pe3yabTaTOB MOHOTUOPHUIHOTO CKPELIUBAHUS Y
Jp030(UITBI.

IIpakTtuyeckas pabora «M3ydeHue pe3yabTaToB AUTHMOPUAHOIO CKPEIIMBAHHS Y
Tp030(UITBI.

Tema 13. 3aK0OHOMEPHOCTH U3MEHYUBOCTH

B3aumoneiictBue reHotuna u  cpeabl  npu (GopMUpPOBaHUM  (PEHOTHIIA.
N3MeHYMBOCTh TpuU3HAKOB. KayecTBEHHbIE M KOJWYECTBEHHBIC MIPU3HAKU. Buisl
W3MEHUMBOCTH: HEHACJICACTBCHHAS M HACJICJCTBCHHAS.

MoaudukanonHass ~ U3MEHYUBOCTh.  Poib  cpenpl B (OpMUPOBAHUU
MOAU(PUKAIIMOHHON U3MeHYMBOCTH. Hopma peakiiuu npusHaka. BapuanmoHHslid psin 1
BapuanmoHHas kpusas (B. Moranncen). CBoiicTBa MOIU(PUKALUOHHON H3MEHYMBOCTH.

I'enoTunuueckass HW3MEHYUBOCTh. (CBOWMCTBA TEHOTUIHWYECKOM W3MEHUYMBOCTH.
Buapl reHOTUITMYECKOW U3MEHUMBOCTH: KOMOMHATUBHAS, MyTalldOHHAs.

KomOunaTtuBHass uW3MEHUYMBOCTh. Meio3 © TMOJOBOM Mpolecc — OCHOBA
KOMOMHATUBHOW W3MEHUYMBOCTH. POJIb KOMOMHATMBHONW W3MEHYHMBOCTH B CO3IaHHUU
TEHETUYECKOTO Pa3HO00pa3us B Mpeiesiax 0JHOTO BU/IA.

MyranoHHass HW3MEHYMBOCTb. Buabl MyTanuil: TEHHBIE, XPOMOCOMHBIE,
T'€HOMHBIE. CrnoHTaHHbIE W HHAYUUPOBAHHBIE  MYTallMH. Snepusie  u
nuToIuIa3MaTuyeckue mytanuu. (ComaTHYeCKHEe U TMOJIOBble MyTauuu. [IpuyunHbI
BO3HUKHOBEHUS MyTaluid. MyTareHbl U X BIUSHHE HA OPraHU3MblL. 3aKOHOMEPHOCTH
MYTallMOHHOT'O Tpolecca. 3aKOH TOMOJIOTUYECKHUX PSAJIOB B  HACIEICTBEHHOM
u3menuuBoctu (H.W. BaBunoB). BHesinepHas U3MEHUHMBOCTh M HACJIEACTBEHHOCTb.

Dnueenemuxa u SNUEHOMUKA, POIb FNUSEHEMUYECKUX (DAKMOPO8 8 HACIe008aAHUU
U UBMEHYUBOCMU (PEHOMUNUUECKUX NPUIHAKOB ) OP2AHUIMOS.

JleMoHCTpaluu

[Toptpetsr: I'. ne ®pus, B. Moranncen, H.1. BaBunos.
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Tabmuupr u  cxembl:  «Buabl  u3MmeHuuBocTH»,  «MoaudukanmoHHas
U3MEHUYMBOCTH», «KOMOWHATHBHAs W3MEHUYHMBOCTH», «Meho3y», «OmIogoTBOpEHUEY,
«I'enernyeckue 3a00eBaHus YeJIOBEKay, «BUIbI MyTalIui».

OO6opynoBaHue: JKUBBIC U TepOAPHBIC IK3EMITISIPHl KOMHATHBIX PACTCHUN, PUCYHKHU
(dboTorpadun) )KMBOTHBIX C Pa3IMYHBIMU BUIaMU U3MEHYMBOCTH.

JlaGoparopHas paborta «MccnenoBaHue 3aKOHOMEPHOCTEM MOIU(PUKALMOHHON
n3MeHYuBOCTH. [locTpoeHne BapranmoHHOro psiia MU BApUAlMOHHON KPUBOMY.

[lpaktuyeckass  pabora  «Myrauuu y  gpo3oduiasl  (Ha  TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTnKa YesiOBeKa

Kapuorun 4yenoBeka. MexayHapoaHas mporpaMMa HCCIEIOBaHUS TE€HOMA
yejgoBeka. MeToJbl M3yUeHHs] TeHETHKU YEJIOBEKa: T'€HeaJorHnyecKui, OJM3HEIOBBIN,
IATOT€HETUYECKUH, TMOMYJSIIUOHHO-CTATUCTUYECKUN, MOJIEKYJIAPHO-T€HETUYECKUH.
CoBpeMeHHOE  ONpE/ACICHUE  TI'EHOTHIA:  MOJHOT€HOMHOE  CEKBEHHPOBAHME,
FEHOTUNUPOBAaHUE, B TOM uucie ¢ nomomblo [I[[P-anammu3a. HacnenctBenubie
3a00seBaHusl 4YelioBeka. ['€HHbIE M XPOMOCOMHBIE OOJie3HH dYenoBeka. bone3nu ¢
HACJICJICTBEHHON MPEAPACTIONOKEHHOCThIO. 3HAYEHHE MEAUIMUHCKOW TEHETHUKA B
NpEeAOTBPAIECHUN U JICYEHUH T€HETUYECKUX 3a00s1eBaHUM YeJI0BEKA.
MenUKOTEHETUYECKOE  KOHCYJIbTUPOBAHUE. CTBOJIOBBIE ~ KJIETKH. [lonsiTue
«TEHETHUYECKOT0  Ipy3a». OTHUYECKHE  aCHeKThl  HMCCJIEJAOBaHUKA B 00JIacTH
pEIaKTUPOBAHUsI FTEHOMA U CTBOJIOBBIX KJIETOK.

I'enetndeckue (HakTopbl TOBBIMICHHOW YYBCTBUTEIBHOCTH 4YeJIOBEKa K
bu3MUecKkoMy M XHMHUYECKOMY 3arps3HEHHUI0 OKpYyKaromiei cpenbl. |eHeTmueckas
MPEAPACTIOIOKEHHOCTh YeJIOBEKa K MaTOJIOTHUSIM.

JeMoHCTpanuu

Tabmuupr u cxemsl: «Kapuotunm denoBeka», «MeToabl H3Y4YEHHS TEHETUKHU
yesjoBekay, «I'eHeTnueckue 3a001€BaHUs YEIOBEKay.

[TpakTuyeckas pabora «CocTaBieHue U aHAIU3 POJOCIOBHOM.

Tema 15. Cenekuusi OpraHu3sMoB

JloMecTukaiuysi U CeJeKUMs. 3apoXkKIACHUE CEJCeKIUU M JOMECTHUKAIlMU. Y4YEHHUE
H.W. BaBunoa o lleHTpax mpouCXOXXIeHUS ¥ MHOTOOOpa3usi KyJbTyPHBIX PACTCHHM.
Ponp cenexkiuu B CO3MaHUM COPTOB PACTEHHM W TOpoAd KUBOTHBIX. CopT, moponaa,
mTaMM. 3aKOH TOMOJIOTHYECKUX PSJ0B B HaCHEICTBEHHOM wu3MeHunBoctd H.H.
BaBusnoBa, ero 3HaueHue 1151 CeIEKIIMOHHON paOOThI.

Meroapl  CEeNeKIIMOHHOW paboThl. VICKyCCTBEHHBIH OTOOp: MAacCOBBIM U
WHJUBUAYAJbHBIA. DTanbl KOMOWHAIIMOHHOW ceJieKIuu. VcnblTaHne mpou3BOAUTENCH
1o noToMcTBY. OTOOp MO FEHOTUNY € MOMOIIBIO OLEHKU (PEHOTHIa TOTOMCTBA U OTOOP
10 TEHOTHIY ¢ moMoulpro ananusa JJHK.
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NckyccTBeHHBIM MyTareHe3 Kak METOJ CEJICKIIMOHHOW pabdoThl. PaguaniioHHbIN U
XUMUYECKUN MyTareHe3 Kak HICTOYHUK MYTalliui y KyJIbTYPHBIX ()OPM OPTaHU3MOB.
Hcnonp30BaHne TEHOMHOTO PEJaKTUPOBaHUS U MeTo/10B pexkoMOnHaHTHBIX JJHK nmms
IIOJIYYEHHsI UICXOTHOTO MaTepHuaia sl CEJICKIUU.

[Tonyyenue nonumionaoB. BHyTpuBuaoBas rudpuauzanus. binM3kopoacTBeHHOE
CKpelIuBaHue, Wik HUHOpUAMHT. HepoJacTBeHHOE CKpelMBaHUE, WA ayTOPUIUHT.
['eTepo3uc u ero npuuuHbl. Mcnosib3oBaHue rerepo3uca B ceiekiuu. OtnanéHHas
ruOpuausanus. [Ipeogonenue Oecruiogwss MEXBUIAOBBIX TUOPHAOB. JlocTmkeHUs
CEJIEKLIUU PACTEHUI U JKUBOTHBIX. «3€1EHAS PeGONIOYULY.

CoxpaHeHHE W U3YYEHHE TE€HETHUYECKUX PECYpPCOB KYJIbTYPHBIX PACTEHUU U HX
JTUKAX POAMYEH A CO3JaHUS HOBBIX COPTOB M THOPHUIIOB CEIbCKOXO3SHCTBEHHBIX
KYJIbTYp. H3yuenue, coxpamenue u ynpasieHue 2eHeMmudecKuUMu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U NPOMbBICIOBLIX — JHCUBOMHBIX 6  YENAX  VIYYUIeHUs
cyuecmeyrowux U COo30aHusi HOBbIX NOPOO, JUHUL U KPOCCO8, 6 MOM Hucie C
NpUMEHEHUeM COBPEMEHHBIX Memo008 HAYYHBIX UCCAe008AHULl, NepeoosvbiX uoeu u
NepCneKmuBHbIX MexXHOI02ULL.

JleMoHCTpaIn

[Toprpersr: H.W. BaBunos, 1.B. Muuypun, I'.J[. Kapneuenko, IL.II1. JIykpsaHeHko,
b.JI. Actaypos, H. bopnoyr, /I.K. benses.

Tabmuupbl 1 cxembl: «LIeHTphl MPOUCXOXKJIEHUS W MHOrooOpasus KyJIbTYpPHBIX
pacTeHui», «3aKOH TOMOJIOTUYECKHX PsAIOB B HACJIEICTBEHHOW W3MEHUYMBOCTIY,
«Metogpl cenekuumn», «OtaanéHHas rudpuauzanus», «MyTrareHes».

JlabopaTtopHas pabota «l3ydeHue COpPTOB KyJNbTYPHBIX PACTEHUNH U TOPOJ]
JOMAIIHUX KUBOTHBIX).

JlaGoparopHas paboTa «/3yueHue MeToI0B CEIEKIIUU PACTCHUI».

[TpakTuyeckas pabora «IIpuBuBKa pacteHun».

OKcKkypcus «OCHOBHBIC METOJIbI U TJOCTHXKEHUS CEJICKIIMM PACTECHUNM U KHUBOTHBIX
(Ha CENeKIMOHHYI0 CTaHIIMIO, TUIEMEHHYI0 (epMy, COPTOMCIBITATEIbHBIA Y4acTOK, B
TEIUIMYHOE X035HUCTBO, B JIAOOPATOPUIO arpOYHUBEPCHUTETA HIIM HAYYHOTO IICHTPA)Y.
Tema 16. BuoTexHoJ10rus1 1 CHHTETHYECKAsA O0MOJIOTr U

OOBEKTHI, UCTIOJIB3yeMbIe B OMOTEXHOJIOTHUHU, — KJICTOYHBIE U TKAHEBBIE KYJIbTYPHI,
MUKPOOPTaHU3MBI,  HUX  XapaKTePUCTHUKA. TpamunonHass ~ OMOTEXHOJIOTHS:
xjie0omneyeHue, MOJTyYCHHE KHUCIIOMOJIOYHBIX MIPOTYKTOB, BUHOJICITHE.
Mukpob6uonornueckuii  cuHTe3. OOBEKTBI ~ MUKPOOMOJOTHYECKUX  TEXHOJIOTH.
[TponsBoaCTBO O€IKa, aMUHOKHCIIOT U BUTAMHHOB.

Co3aHre TEXHOJIOTMH W WHCTPYMCHTOB IICJICHANPABJICHHOTO W3MCHCHHS W
KOHCTPYUPOBAHUS T€HOMOB C II€JIbI0 TOJYYCHHUS OPTaHM3MOB M HUX KOMIIOHEHTOB,
coJiepKaIuX He BCTPEUAIOIIUECS B IPUPOAC OMOCUHTETHICCKUE Ty TH.
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Knerounas wunxkeHepus. Meronpl KyJabTypbl KIETOK W TKAHEHM pACTEHHN U
#UBOTHBIX. Kpnobanku. Comaruueckas THOpUIU3aLKA U COMAaTHUYECKUI AIMOpUOTEHE3.
Hcnonb30BaHue TaluiOWIOB B CEJIIEKUMU pacTeHUil. [lonyuenue MOHOKIOHANbHbIX
anmumen. HMcnonvzosanue MOHOKIOHANbHBIX U NOJUKIOHANbHBIX AHMUMEN 8 MeOUyUHe.
HcKycCTBEHHOE OIUTOJIOTBOpPEHHE. PEKOHCTpYKIMs SHUEKIETOK M KIOHUPOBAHUE
KUBOTHBIX. MeToJ TpaHCIUIAHTAllMM SJEp KIETOK. TexHonocuu 0300pOGleHus,
KYIbMUBUPOBAHU U  MUKDOKIOHAILHO20 — DA3MHOJNCEHUS  CEbCKOXO3AUCTNEEHHbIX
KYZIbmyp.

XpoMocOMHass M T€HHasg WHXeHepusd. VICKyCCTBEHHBIW CHHTE3 T€Ha W
koHCTpyupoBanue pexomOunantHeix JIHK. Cozdanue mpanceennvix opeanuszmos.
JlocThxeHns U MEepPCIEKTUBBI XPOMOCOMHOM M F€HHOM MH)KEHEPUHU. DKOJIOTUYECKUE U
ATUYECKHUE MPOOJIEMbl TEHHON MHKEHEPUHU.

Menununckue OuorexHosnoruu. I[loctreHomuas tudpoBas meaunmHa.  [ILP-
JMarHocTuka. MetaboJoMHBINM aHaIU3, FTEHOLIEHTPUYECKUN aHaJIU3 MPOTEOMa YeJIOBEKA
JUIS. OUEHKU COCTOSIHUSI €r0 3J0pOBbs. MCIONb30BaHNE CTBOJIOBBIX KJIETOK. TapreTHas
Tepanus paka. 3D-OumommxeHepus s pa3paOOTKH (PyHIAMEHTaJIbHBIX OCHOB
MEJIUIIMHCKUX TEXHOJIOTHH, CO3AaHUsl KOMIUIEKCHBIX TKaHEW COYETaHWEM TEXHOJIOTUM
TpéXMepHOTO  OuWonpuHTMHra W ckabdonauHra g pemieHus  3ajad
MEPCOHATN3UPOBAHHON MEIULIVHEI.

Co3naHue BEKTOPHBIX BAKIHMH C IEJIbI0 00ECreueHus] KOMOMHUPOBAHHOM 3aIIUThI
or  Bo3Oymguteneit ~ OPBU,  ycraHoBieHHE  MOJIEKYJSIPHBIX ~ MEXaHU3MOB
dbynkuuonupoanusi PHK-copepskamux BHPYCOB, BBI3BIBAOIIMX 0CO0O0 OIMACHbBIC
3a00JIeBaHUS YEJIOBEKA U )KUBOTHBIX.

JleMoHCTpaIUK

Tabmuipelr u cxembl: «Vcnonb3oBaHME MHUKPOOPTaHU3MOB B IMPOMBIIIIICHHOM
MPOU3BOACTBEY, «KneTouHast nHxkeHepus», «l eHHass HHKECHEPUS».

JlabGoparopHas pabota «M3ydeHue 00beKTOB OMOTEXHOJIOTHIY.

IIpaktuyeckas pabota «IlomydeHrne MOJIOYHOKHUCIBIX MPOLYKTOBY.

OKkckypcus — «buorexHonmoruss —  BaKHEHINAs  MPOW3BOJUTENbHAS  CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE MTPOU3BOACTBO)».

11 KJIACC Tema 1. 3apoxaeHue ¥ pa3BUTHE 3BOJIOLIMOHHBIX MPeICTABJICHUN B
omnosioruu

OBomonnonHas teopust Y. lapsuHa. [IpeaAnochUikM BO3HUKHOBEHUS TapBUHU3MA.
JKu3Hb n Hay4yHas nesrensHOCTh Y. [lapBuHa.

JIBrokymye cuibl 3BoJrolMH BUAOB mo Y. /lapBuHy (BBICOKAash MHTEHCUBHOCTh
Pa3MHOXKEHUS  OpPraHU3MOB,  HACIEACTBEHHAs  M3MEHYMBOCTh, Oopbba  3a
CYILIECTBOBaHHE, ECTECTBEHHBIN M UCKYCCTBEHHBIH 0TOOD).
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Odopmnenue cuHteTnueckoil teopuu s3pomoruu (CTD). HelrpanpHas Teopus
sBotonnK. CoBpeMeHHas BOIOMOHHAS OMOJIOTHs. 3HAUYCHHE YBOIIOLIMOHHON TEOPUH
B (hOpPMUPOBAHUH €CTECTBEHHO-HAYYHOU KapTUHBI MUPA.

JlemMoHCTpaIn

[Toptpetsl: Apuctoteins, K. JIunneit, XX.b. Jlamapk, 9.2K. Cenr-Unep, XK. KroBse,
Y. Mapsun, C.C. YetBepuxon, M.W. [lImaneraysen, [x. Xonaeiin, JI.K. benses.

Tabmumpr u cxemsl: «Cucrema xuBoil npupoasl (o K. Jlunner)», «JlectHuna
KUBBIX cymecTB (mo Jlamapky)», «MexanusMm (popMHpOBaHHUS MPUCITIOCOONICHUN Y
pacTteHuil U kuBOTHbIX (1m0 Jlamapky)», «Kapra-cxema mapuipyra nyremectBus Y.
HapBuna», «Haxonku Y. Jlapsunay, «®opMbl 00psOBI 3a cyliecTBoBaHuE», «Ilopoab
rony6eit», «MHorooOpa3ue KyabTypHBIX ¢GopM KamycTb, «llopoasl aoMamrHux
KHUBOTHBIX», «Cxema oOpazoBaHusi HOBBIX BuioB (mo Y. JlapBuny)», «Cxema
COOTHOIIECHMS JBMXKYIIMX CHJI 3BOJIOLHMN», «OCHOBHBIE IOJIOKEHHSI CHHTETHYECKON
TEOPHUU IBOJIIOLIANY.

Tema 2. MUKPO3BOIIOLHSA U €€ Pe3yJIbTATHI

[Tonynsiuuss Kak 3JeMEHTapHas eAuHULa HBOMOUMH. COBPEMEHHBIE METOJbI
OLICHKM TEHETUYECKOr0 pa3HoOOpa3us M CTPYKTyphl nonyisuuid. l3MeHeHue
reHooHAa TOMYJALMA KakK »3JIEMEHTapHOE SBOJIIOLMOHHOE SIBJICHHE. 3aKOH
reHeTu4eckoro pasHosecus k. Xapau, B. BaitnGepra.

DOneMeHTapHbIe (DAKTOPHI (IBWKYIIME CHUIIBI) SBOMIONMK. MyTallMOHHBIN MpoIecc.
KoMmOunatuBHass u3MeHUuMBOCTh. Jlpeil) TeHOB — clilydailHble HEHANpaBJIECHHbIE
W3MEHEHMsSI 4YacToT aiened B nonyisanusx. Iddext ocHoBarens. Ipgpexkm
oymuliouno2o copaviuika. CHUdCeHue 2eHemuyecko20 pasHooOpasus: NPUYUHLL U
cnedocmeus. Ilposenenue aghghexma Opeiigha 2enos 6 OGONBLUWUX U MATLIX NONYIAYUSIX.

Murpamuu.  M3onsuua — momymsiiuid:  reorpaduyueckas  (MPOCTpaHCTBEHHAs),
ounonornyeckas (penpoyKTUBHAS).

EcrectBennbiit  orbop — HampaBusitomuid  paktop  sBomronuu.  DopMbl
€CTECTBEHHOT'O orOopa: JNBHWKYLIUN, CTAOMIIU3UPYIOLLIUMA, pa3pbIBAKOLIUI

(mm3pyntuBHbIi). I[lomoBoit oTO0p. BO3HUKHOBEHHME U HBOJIOIUS  COIMAIBHOTO
MOBEJCHUS )KUBOTHBIX.

[Ipucnoco01eHHOCTh OpraHU3MOB KaK  pe3yJbTaT MUKPO3BOJIIOIUH.
Bo3nukHoBeHHME mnpuUCTIOCOOICHUN Y OpraHu3MoB. ApoMopd03bl U HUIN0ATANTAIHH.
[Tpumepsl mpuCOCOOIECHUN y OpPraHu3MOB: MOpPQoJIoTHYecKHe, (U3HOTOTUUYECKUE,
OonoxumMuyeckue, nopegeHueckue. OTHOCUTENbHOCTh MPUCTIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero «xputepun U CTpykTypa. BumooOpa3zoBaHue Kak pe3yibTaT
MUKPOAIBOJIIOIMH. M30smus — kitoueBor (hakTop BuaooOpazoBanus. [lytu u criocoOs
BUI000pa30BaHUS: aJIJIOTIaTPUUECKOe (reorpaguueckoe), CUMIIaTPUYECKOE
(9KOJIOTHYECKOE), «MTHOBEHHOE» (MOJUIIONAN3aIMS, THOpuan3anus). JJIMTenbHOCTh
HBOJIFOLIMOHHBIX IIPOLIECCOB.
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Mexanu3mbl (GOpMHUPOBAHUSI OMOJIOTUYECKOTO pa3HOOOpa3usl.
Ponb 3BOMIONIMOHHON OHOJOrHMM B pa3paboTKe HAayYHBIX METOJOB COXpaHEHUS
Oounopa3zHooOpazus. MUKpPOIBOIIOMS U KOIBOJIIOLMS [Tapa3UTOB U UX XO35EB.

Mexanu3mbl (GOpMUPOBAHUS YCTOWIMBOCTH K aHTUOMOTUKAM U cIOCOObI OOpHOBI ¢ HEl.
JlemoHCcTpanuu

[Toptpetsr: C.C. YUetrBepukos, 3. Maiip.

Tabnuiel U cxeMbl: «MyTallMOHHAs U3MEHUYUBOCTHY, «[lomysiiuOHHAs CTPYKTYpa
BUja», «Cxema mposiBleHUs 3akoHa Xapau—BaitnOepra», «/IBHKyIiue CHITBI
IBONIOIUUY,  «IKOJOTUYECKass  M3OJSAIUs  TOMYJSIUHA  CeBaHCKOM  dopern,
«"eorpadmueckast M3OJSIUS JTUCTBEHHUIIBI CHOMPCKOW W JIMCTBEHHUIIBI TaypPCKOI»,
«lTonymALMOHHBIE BOJIHBI YHCJIEHHOCTH XHIIHUKOB U XKEPTB», «(CXxeMa [eulCTBUs
€CTECTBEHHOTO 0TOOpa», «DopMbl OOpPHOBI 3a CyIIECTBOBAHHUE», «VHAYyCTpUAIbHBIN
MenaHu3My», «OKuBble uckomaembiey», «IIOKpOBUTENBCTBEHHAs OKpacka >KHUBOTHBIXY,
«IIpegynpexnaromas OKpacka JKUBOTHBIX», «DHU3MONOTMYECKUE  aJanTaluny,
«IIprcnocoONeHHOCTh OpraHU3MOB M €€ OTHOCUTEIBHOCTBY, «Kputepuu Buma»,
«BunsinBorinukuy, «CTpykTypa Buaa B mpupone», «CrnocoObl BUA00O0pa30oBaHUSY,
«l"eorpaduueckoe BuI000pa3oBaHHE TPEX BHUJAOB JaHABIIIECHY», «IKOJIOTHUECKOE
BUJ1000pa3oBaHuie BUJIOB CUHUI», «llomumionasl pacteHuit», «KamycTHO-peneuHbIi
THOpUITY.

OOGopynoBanue: repOapuu pacTeHUM, KOJUICKIIMM HACEKOMBIX, udydena NOTUI[ U

3BEpell ¢ MpuUMepaMH pa3JIMUHBIX MPHUCIIOCOOJICHUHN, Yydesia NMTUIl U 3BEepei pa3HbIX
BUJIOB, TepOapuu pacTeHU OJIM3KUX BUJIOB, 00PA30BABIINXCS PA3TUYHBIMU CTIOCOOAMH.
JlaGoparopHas paboTa «BeIsiBlIeHHE U3MEHUMBOCTH Yy OCOOEH OJTHOTO BUIA».

JlabopaTtopHas pabora «lIpucnocoOneHuss OpraHu3mMOB M UX OTHOCUTEIbHAs
1e71eCO000pa3HOCThY.

JlaGoparopHas padora «CpaBHEHHE BUIOB 110 MOPHOIOTHIECKOMY KPUTEPUIOY.

Tema 3. Makpo3BoIOUMs U €€ pe3yabTaThbl

MeToasl M3ydeHHs MakpolBoJiouuu. llaneoHTonorMueckne MeTOIbl H3y4YeHUS
sBosirolinu. Ilepexoaubie GopMbl U PpUIOreHeTHUYECKHE PSiibl OPTaHNU3MOB.

buoreorpaduueckue meronpl u3ydenus sBonroiuu. CpaBHeHue ¢Guiopsl U (QayHbI
MaTepUKOB MU OCTpOoBOB. buoreorpadpuueckue obmactu 3emun. Bunel-sHaemukud u
PEJUKTEHI.

OMOpHOJIOTUUECKME U CPABHUTEIBbHO-MOP(OIOTHYECKUE METOJbl H3YUECHUS
IBOJIIOLMU. ['€HeTMYecKkrue MEXaHU3Mbl DBOJIOLUMU OHTOI€HE3a M  IOSBICHUS
HBOJIIOLIMOHHBIX HOBILECTB. ['OMOIIOTHYHBIE U aHAIOTUYHBIE OpraHbl. PynuMeHnTapHbie
OpraHbl M aTaBU3Mbl. MOJIEKYIIpHO-TEHETHUECKHUE, OMOXMMHYECKUE U MAaTEMaTHUECKHE
METOJbl U3ydeHus dBojouuu. [‘omomnornunsie rTeHbl. COBpEeMEHHBIE METO/bI
MOCTPOCHUS (PUIIOTEHETUYECKUX JIEPEBBEB.
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XpOMOCOMHBIG MyTalli1 X 3BOJIOONA TCHOMOB.

OO6mue 3akoHOMEpHOCTH (TIpaBuia) SBOJOUMU. [Ipunyun cmensvl @YHKYUIL.
HeoOpatumocts »9Bomtonmu. ApnantuBHas paauarnus. HepaBHOMEpPHOCTH TEMIIOB
HBOJIIOLIUH.

JleMoHCTpaIn

[Toptpetsr: K.M. bap, A.O. KoBanesckuii, ®. Mroiep, 3. ['ekkensb.

Tabmuupl 1 cxeMbl: «DUITOTeHETUYECKHI AL IO, K APXEONTEPUKCY,
«3Bepo3yOble smeprl», «Crerouedansr», «Punnogurs», «CeMeHHbIE TAOPOTHUKNY,
«buoreorpaduueckue 3081 3eMany, «Jlpetid koHTHHEHTOBY, «PenukThy, «HadanbpHbie
CTaAM 3MOPUOHANBHOTO PAa3BUTUS IMO3BOHOYHBIX >KUBOTHBIX», «['OMOJOrMYHBIE WU
aHaJIOTUYHbIE OpraHb, «PyauMeHTb», «ATaBU3MBD»Y, «XPOMOCOMHBIE HaOOPbI
yeloBeKka W muMIaH3e», «l[aBHble  HampaBiieHus — 3BoionuNy,  «O0mme
3aKOHOMEPHOCTH JBOIIOLIMUY.

OOGopynoBaHue: KOJUJICKIIMU, TepOapuu, MYJSDKM HCKOMAeMbIX  OCTaTKOB

OpPraHu3mMoOB, MYJIDIKH TOMOJIOTHYHBIX, AHAJIOITHYHBIX, PYAHUMCHTAPHBIX OPI'aHOB H
aTaBH3MOB, KOJUVICKIMHN HACCKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHE )KU3HA HA 3emJie

Hay4Hble runoTe3bl IPOUCXO0XKICHUS KU3HU Ha 3emie. AOHOreHe3 u maHCIEPMHUS.
JloHaydHble MPEACTABICHUS O 3apOXKICHUM JKU3HU (KpeanuoHu3Mm). ['umoresa
MOCTOSTHHOTO CaMO3apOkKACHUSI KU3HU U €€ ompoBepkeHue omnbitamu O. Pemu, JL
Cnamnanianu, JI. [Tactepa. [IpoucxoxaeHue >KM3HU U aCTPOOUOIOTHS.

OcHOBHBIE JTanbl HEOpraHWyeckoW HBomronuu. [lmaHerapHas (reosiormueckas)
ABOJIONMS. XUMUYECKasi SBOJIONMS. AOMOTEHHBIM CUHTE3 OPraHUYeCKUX BEIECTB W3
Heopranudeckux. OmbiT C. Mumiepa u I'. FOpu. OOpa3zoBaHue mNOIMMEpPOB U3
MoHoMepoB. KoanepBatHas runote3a A.M. Onapuna, runore3a mepBUYHOr0 OyibOHA
Jx. Xonaeitna, renernueckas runoreza I'. Mémnepa. Pu6osumsl (T. Yek) u runoresa
«vupa PHK» V. I'mnbepra. ®opmupoBanre memMOpaH U BOZHUKHOBEHHE MPOTOKIETKH.

Uctopusa 3emnu u Metonsl €€ uzyueHus. VckomaeMble OpraHUYECKHE OCTATKH.
['eoxponosiorusi u €€ wmeroAsl. OTHOCUTEIbHAS M AOCOJIOTHAS TE€OXPOHOJIOTHS.
['eoxpoHOIOrMYECKas MIKajaa: 30Hbl, 3Pbl, IEPUOIBL, STOXH.

HavaneHpie sTanel oprannueckor 3BoJiroUMHU. [losiBIIEHWE W 3BOJIIOLUS TMEPBBIX
KJIETOK. DBoJfonusi MeTabonu3ma. Bo3HukHOBeHHE mepBhIX dKOcUcTEM. COBpEMEHHEBIE
MUKpPOOHBIE OMOIJIEHKH KaK aHaJoOr MEepBbIX Ha 3emiie coodimiecTB. CTpOMATOIUTHI.
IIpoKkapuOThI U YKapUOTHL.

[Tpoucxoxaenne HykapuoT (CUMOMOTEHE3). ODBOJIIOIMOHHOE TMPOUCXOKICHUE
BUPYCOB. [IpoHUCXOXKI€HNE MHOTOKJIETOYHBIX OPraHW3MOB. BO3HMKHOBEHHE OCHOBHBIX
TPyl MHOTOKJIETOYHBIX OPTraHU3MOB.
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OcHOBHBIE 3TaIlbl 3BOJIIOLMY BBICIIUX pacTeHuid. OCHOBHBIE apoMOp(O3bI
pactenuid. Beixon pacrenuid Ha cyury. [losiBiieHHE CIOPOBBIX PACTEHUM U 3aBOCBAHUE
umu cymn. CemeHHble pacTeHus. [IponcxoxieHrne HBETKOBBIX PACTEHHIM.

OcHOBHBIE dTanbl HBOJIOIUU KUBOTHOTO Mupa. OcCHOBHBIE apoMop(ho3bl
KUBOTHBIX. Bennckas dayna. KeMOpuiickuii B3pbIB — MOSIBJICHUE COBPEMEHHBIX THUIIOB.
[lepBble xoOpaoBble KUBOTHbIE. JKu3Hb B BOJE. OBOJIOIUSA [O3BOHOYHBIX.
[Tpoucxoxknenne ampudbuit n pentunuii. [IponcxoxaeHne MIESKONMUTAONIMX W TITHII.
[Mpunuun xmoyeBoro apomopdosa. OcBoeHHE OECIO3BOHOYHBIMH U TIO3BOHOYHBIMU
KUBOTHBIMH CYIIIU.

Pa3Butre u3HM Ha 3emile 1O 3paM U MEepUoJiaM: apXei, IpOTepo30il, Naleo30H,
Me3030M, KaiH030i. OOIIas XapakTepUCTUKa KJIMMATa M T'€OJOTUYECKUX IMPOIIECCOB.
[TosiBNeHrEe W pacuBET XapaKTEPHBIX OPraHU3MOB. YTiieoOpa3oBaHHUE: €ro YCIOBUS U
BJIMSIHUE HA Ta30BbIi cOCTaB aTMOC(hEpHI.

MaccoBble BBIMHUPaHUS — 3KOJOTMYECKHME KpHU3UChl mpouuioro. IlpuuumHbl 1
CIEICTBUS MAacCOBBIX BbIMHUpaHui. COBpPEMEHHBIN 3KOJIOTMYECKUI KPU3HC, €ro
ocobenHoctH. [Ipobrema coxpaneHus onopazHoodpas3us Ha 3emiie.

CoBpeMeHHass cuctemMa opraHuueckoro wwupa. [lpuHiunsl Kinaccuduxauu
opranu3MoB. OCHOBHBIE CUCTEMATUYECKHE TPyl OPraHU3MOB.

JlemMoHCTpaIn

[Toptpetsr: ®@. Penn, JI. Cniasmmannanu, JI. [Tactep, U.1. Meunukos, A.U. Onapus,
JIx. Xonaein, I'. Mémnep, C. Munnep, I'. FOpu.

Tabmumer u cxembl: «Cxema omnbita @. Penuy», «Cxema omnbita JI. [Tactepa 1o
M3YUYECHHUIO CaMO3apoXkJIeHUs KU3HW», «Cxema onbita C. Mumnepa, I'. FOpu», «ITtamnsl
HEOPraHUYECKOW 3BOMIOUUN», «l'eoxpoHonornueckas Imkana», «HauyanpHble >Tamnb
OpraHMyYecKoi sBosonHNy, «Cxema 00pa30BaHHUS JYKAPHUOT IMYTEM CHUMOHOTCHE3ay,
«Cucrema xuBoW mpHupoAb», «CTpoeHue BUPYCa», «ApoMOpP(O3bl PpaCTECHUI,
«Punnodutsr»y, «OMHOKJIETOUHBIE BOJAOPOCTN», «MHOTOKIETOUYHBIE BOJIOPOCTNY,
«Mxn», «llanopotHukm», «l'onocemeHHble pacTeHus’», «OpraHbl UBETKOBBIX
pacteHui», «Cxema pa3BUTHUS KUBOTHOTO MHPa», «ApoMop(]o3bl KUBOTHBIXY,
«IIpocrermmey, «Kueunononoctasiey, «Ilmockue uepsu», «HneHUCTOHOTHEY,
«Pw10BI», «3eMHOBOIHBIEY, «IIpecmbikaromuecsy, «IITuipy, «MaekonuTaromme,
«Pa3BuTHEe XU3HU B apXeucKou spe», «Pa3BUTHE KU3HU B NPOTEPO3OMCKOM Ipey,
«Pa3BuTHE KU3HU B NAICO30MCKOW 3pe», «Pa3BUTHME KU3HM B ME3030MCKOU 3peEy,
«Pa3BuTHEe XM3HM B KaWHO30MCKON 3pe», «COoBpeMEHHas CUCTeMa OPTaHUYECKOTO
MHUPAY.

O6opynoBanue: repdapun pacTeHUH Pa3IMUHBIX OTAEIIOB, KOJUICKIINA HACEKOMBIX,

BJIQJKHBIC IIpCImapaTbl XHBOTHBLIX, PAKOBHHBI MOJUIIOCKOB, KOJUICKIHWHW MIJIOKOXHX,
CKCJICTBI ITO3BOHOYHLIX KUBOTHBIX, Uy4dCiia IITUIl U 3Bepep"1, KOJIJICKIINH OK&MCHCHOCTCﬁ,
IMOJIC3HBIX UCKOIMACMBIX, MYJIAKU OPTraHUICCKHUX OCTATKOB OPIraHU3MOB.
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BupryanpHas sabopaTtopHas pabora «MogenupoBanue ombiToB Musiepa—tOpu
M0 W3YYCHUI0O aOWOTEHHOTO CHHTE3a OPTaHWYECKUX COCAMHCHUH B TIEPBUYHOU
atMocdepe».

JlaGopartopHas pabota «M3yueHue M ONUCaHUE HCKOMAEMBIX OCTAaTKOB IPEBHUX

OpraHU3MOB.
[Ipaktuueckas pabora «l3ydueHne 0COOEHHOCTEW CTPOEHHUS PACTEHHUI pa3HBIX

OTACIIOB.
[IpakTHUyeckas pa60Ta «I/ISY‘IGHI/IG 0CcOoOeHHOCTEH CTPOCHUA ITO3BOHOYHBIX

KHUBOTHBIX».

Tema 5. IIpoucxokaeHue 4eJI0BeKa — aHTPONOreHe3 Paszernbl

Y 3a/1a4M aHTPOITOJIOTUH. METObI AaHTPOIIOJIOTHH.

CraHoBieHHE TMPEACTABICHUM O MPOUCXOXKACHUM 4YENOBEKA. Penurnosneie
BO33peHnsA. COBpEMEHHbBIE HAYYHBIE TEOPUH.

CxoncTBo 4enmoBeKa € KMBOTHBIMU. CHCTEMAaTHYECKOE IOJIOKEHUE YEJIOBEKA.
CBueTeNnbCcTBA CXO/ICTBA YEJIOBEKA C JKMBOTHBIMU: CPAaBHUTEIBHO-MOP(OIOTrHUECKHE,
AMOpHOJIOTHYECKHE, (PU3HOIOTO-O0MOXUMUYECKHE, MOoBeAeHUeCKUe. OTanyus 4eoBeKa
OT >KMBOTHBIX. [IpsIMOX0K/I€HHE M KOMIUIEKC CBS3aHHBIX C HUM NpPHU3HAKOB. Pa3Burtue
TOJIOBHOT'O MO3ra ¥ BTOPOW CUTHAJIbHOW CUCTEMBI.

JBuwxymue cuibl ((akTopbl) aHTPONOreHe3a: OWOJIOIMYECKHe, COLUaJIbHbIE.
CooTHOLIEHNE OMOJOTUYECKUX U COLIMAIIBHBIX (PAKTOPOB B aHTPOIIOTEHESE.

OcHOBHbIE CTaJAuM aHTpoIoreHe3a. PaHHHME ueIOBEKOOOpazHble 00E3bsIHbI
(IpPOKOHCYJIBI) U paHHUE TMOHTUABI — OOIIME MPEAKU YEIOBEKOOOpPA3HBIX 00€3bsH U
Jo/ie. ABCTPalONUTEKUM — JBYHOTHE MpEeAKkHu Jrojed. YenoBeK yMeIbld, IepBbIC
W3TOTOBJIEHUSI OpyIHui TpyzAa. UenoBek NMpsAMOXOASAIIMK M NEPBBIM BBIXOJ JIIOAEH 3a
npenensl Appuku. YenoBek reiaenbOeprckuii — OO MpeJoK HeaHIAepTATbCKOro
YEJIOBEKA M 4YEJOBEKa pa3syMHOro. YenoBeK HEaHAEPTAIbCKUW Kak BHUJ JIIOJAECH
XOJIOAHOTO KJIMMaTa. YelloBeK pa3yMHbI COBPEMEHHOTO THIIA, TEHUCOBCKHUI YEJIOBEK,
OCBOEHHE KOHTMHEHTOB 3a npeaenaMu A¢dpuku. [laneorenernka u najieoreHOMHKa.

OBOJIIOLIMSI  COBPEMEHHOTO 4esioBeKa. ECTecCTBEHHBI OTOOp B  MHOMYJISIUAX
yesnoBeka. MyTarmoHHbId niporiecc U noaumopdusMm. IlomynsiroHHbIe BOJTHBI, Aperd
TE€HOB, MUTpalus U «3(PHEKT OCHOBATENSH B MOMYJIALMIX COBPEMEHHOTO YeJIOBEKaA.

Uenoseueckue pacel. [lonstue o pace. bonpmme pacel:  €BpONEOUIHAS
(eBpazwuiickas), aBCTPaJIO-HETPOUIHAS (3xBaTOpHUAIIbHAS), MOHTOJIOMAHAS
(a3maTckoaMepuKkaHckas). Bpems v myTu pacceseHust yeaoBeKa Mo miaHere. EnuHcTBO
yeynoBeyecknx pac. Hayunas HecocTosiTenbHOCTH pacu3Mma. [IpucnocobieHHOCTh
YeJIOBEeKa K pa3HbIM YCIOBUSM OKpY’Karolien cpenbl. Biusinue reorpaduyeckoi cpesisl
u Aperida reHoB Ha MOP(HOIOTHUIO U (PU3UOJIOTHUIO YETIOBEKA.
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MexaucuuruinHapHble METOAbl B (pu3znueckoil (OMOJIOTHYECKON) aHTPOIIOJIOTHH.
DBOJIOIMOHHASA AHTPOIOJIOTHS U TMAaJICOaHTPOINOJOTUS YEIOBEUECKUX TMOIMYJIALIHIA.
bruoconuanpHbple UCCIIEOBaHUS TPHUPOABI 4YeloBeKa. VccinemoBaHne KOABOIIOIUN
OMOJIOTMYECKOTO M COITMATBHOTO B YETIOBEKE.

JleMoHCTpamu

[Toptpertsr: Y. Hapsun, JI. JIuku, f.4. Porunckui, M.M. I'epacumos.

Tabmuupbl u cxembl: «MeToapl aHTPOMOJOTHM», «[ OJOBHOW MO3T YEJIOBEKa»,
«UYenoBekooOpa3Hbie 00e3bsHB», «CKEJIET YeIOBEKa U CKEJIeT IIIMMIIaH3ey,
«PynuMeHTBl W aTaBU3MbDY, «JIBMKyIIME CHUJIBI aHTPOMNOTEHE3a», «IBOJIOIMOHHOE
JIPEBO YEJIOBEKA», K ABCTPAIONUTEKY, «HenoBek yMelnblin», «HeaoBeK NpSIMOXOIAIIHI,
«JlenncoBckui yenoBek» «Heanpepraneuspy, «Kpomansonup», «lIpenku yenoBekay,
«JTanbl 3BOJIIOLNY YEJIOBEKa», «Packl uemoBekay.

OO0GopynoBaHue: MyJSIKH OKaMEHEJIOCTEeH, MPEAMETOB MAaTepUAbHOU KYJIbTYphI
MIPEIKOB YeNIOBEKa, penpoayKiuu (poTorpadum) KapTuH ¢ MUPOIOTUUECKUMH U
OMONEHCKUMHM  CIO)KETaMH  MPOUCXOXKIAEHUS  4YesloBeKa, (ororpaduu  Haxol0K

HCKOIIACMBIX OCTATKOB YCJIOBCKA, CKCIICT YCJIOBCKA, MOICIIb YCPCIId YCJIOBCKA K YCPCIIa
IMUMITaH3C, MOJCJIb KHCTH YCJIOBCKA M KHUCTH MHIMMIIAH3C, MOJICIN TOpPCa IIPCAKOB
YCJIOBCKA.

JlabopaTtopHas pabora «M3ydeHue OCOOEHHOCTEN CTpOEHHUsl CKelleTa YeJlOBeKa,

CBSI3aHHBIX C MPSIMOXOXKICHUEM.
[TpakTuyeckas pabora «3yueHne 3K0JIOTHISCKHUX aalTaIiil 9eI0BEKay.

Tema 6. IKoj0THA — HayKa 0 B3aUMOOTHOIICHUAX
OpPraHu3MoB U HAOPraHU3MEHHBIX CUCTEM C OKPY Karolen cpeaon
3apokneHne u pa3BUTHE 3Kojoruu B Tpynax A. I'ymOonpara, K.®. Pynse, H.A.

CesepuioBa, 9. I'ekkens, A. Tencnu, B.H. CykauéBa. Pa3znensl U 3agauv 3KOJIOTUM.

CB$I3b KOJIOTHHU C IPYTUMH HAYKAMH.

MeTtonp! axonorun. [ToneBbie HaOMIOIEHNSA. DKCIIEPUMEHTHI B 9KOJIOTUU:
npupojHble W JjaboparopHbie. MojenupoBaHue B IKOJOTMM. MOHUTOPUHT
OKPY KaIOIIeH Cpeibl: JOKAIbHBIN, PETUOHATBHBIN U TJI00ATHHBIN.

3HaueHUEe HPKOJOTUUECKUX 3HAHUM NI YeloBeKa. JKOJOTHUECKOE MUPOBO33PEHUE
Kak OCHOBa CBSI3€M 4YejoBeuecTBa € MNpupoaord. DOpMHUpPOBAHHUE SKOIOTHYECKOU
KYJBTYPBI U 3KOJIOTUYECKOW TPAMOTHOCTH HACEJICHUA.

JlemoHcTpanuun

[Toptpetsi: A. I'ymbonsar, K.®. Pynse, H.A. Cesepuos, 3. I'ekkens, A. Tencnu,
B.H. Cykaués.

Tabmumer m cxeMmbel: «Pa3genbl skojormm», «Metoasl skonorum», «Cxema
MOHUTOPHUHTA OKPYKAOLIEN CPEBI.
JlabGoparopHas paboTta «/3yueHne MeTo10B HKOJOTUUECKUX UCCIEIOBAHUI.

26



OenepanbHas padouas nmporpamMma | buonorus. 10—11 knaces! (yrinyOnaéHHbIA yPOBEHD)

Tema 7. Opranusmsbl 1 cpeaa 00UTaHUSA

Dkojorudeckre (akTopsl M 3aKOHOMEpPHOCTH ux nedctBus. Kmaccuduxarms
IKOJIOTHYECKUX (AaKTOPOB: aOMOTHYECKHE, OMOTHYECKHE, aHTpornoreHHeie. OOIue
3aKOHOMEPHOCTH JIeHCTBUSL dKosornueckux ¢akrtopoB. I[Ipasuno wmunmmyma (K.
[npenrens, 0. Jlubux). TosepaHTHOCTb. OBPUOMOHTHBIE M CTEHOOMOHTHBIC
OpTaHU3MBI.

Abunotndeckue (aktopsl. CBET Kak SKojorumueckuid ¢axrtop. [eiicTBue pasHbIX
Y4aCTKOB COJIHEYHOTO CIIEKTpa HAa OpPraHu3Mbl. DKOJOTUYECKHE TPYMIbl PACTEHUN U
YKUBOTHBIX IO OTHOILIEHUIO K cBeTy. CUrHaibHas poib cBeta. Doronepuoansm.

Temmeparypa kak »dKojoruueckuid ¢aktop. JlelicTBue TtemmepaTypbl Ha
opranu3mbl. [loMKuIOTEpMHBIE M TOMOWOTEPMHBIE OpPTaHU3MBL. OIBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxnocts kak skojormyeckuid Qakrop. Ilpucmnocobienus pacreHuid K
noJiiepkaHuio BojgHoro Oananca. Knaccugukanus pacTeHuil Mo OTHOLIEHUIO K BOJE.
[TpucniocoOneHust )KUBOTHBIX K U3MEHEHHUIO BOJJHOTO PEXHUMA.

Cpenbl oOWTaHUS OpPraHU3MOB: BOJAHAs, Ha3eMHO-BO3IYIIHAs, IOYBEHHA,
IIIyOMHHAs MOJIIOYBEHHAs, BHYTPUOPraHU3MEHHAs. PU3NKO-XUMHUYECKHE OCOOEHHOCTH
cpen oOuTaHus opraHu3MoB. [Ipucrnoco6nenrs opraHu3MoB K )KU3HH B pa3HbIX Cpeliax.

buonornueckue purmsel. BHemHue n BHyTpeHHHE pUTMBL. CyTOYHBIE U TOJIMYHBIE
putMbL. [Iprcnoco6ieHHOCTh OPraHU3MOB K CE30HHBIM M3MEHEHUSIM YCIIOBHUH JKU3HU.

Kuznennsie popmbl opranuzmoB. [lonstue o >xusHeHHOU (opme. KuzHeHHbIE
GopMBbl pacTeHMWil: JAepeBbsl, KYCTApPHHUKH, KYCTAPHUYKH, MHOTOJIETHUE TpPAaBBI,
onHoNeTHUE TpaBbl. JKu3HeHHbIE (OPMBI >KUBOTHBIX: THAPOOMOHTHI, T€OOMOHTHI,
a’poOnoHThI. OCOOEHHOCTH CTPOSHUS U 00pa3a KU3HU.

buotnueckue daktopel. Buabl OMOTHYECKMX B3aMMOJIECHCTBUN: KOHKYpEHIUS,
XHUIIHUYECTBO, cuMOMO3 U ero ¢opmbl. Ilapazutusm, Koomepanusi, MyTYyalu3M,
KOMMEHcaJIU3M (KBapTHUPaHTCTBO, HaxjaeOHn4YecTBO). Herpoduueckue B3aumoieicTBUs
(tommueckue, dopudeckue, (hadpuueckue). 3HauyeHHE OMOTHUYECKUX B3aMMOJCHCTBUIMA
JUI CYLIECTBOBAHMS OpPraHU3MOB B cpelne oOutaHus. [IpuHIUMD KOHKYPEHTHOIO
VCKJIFOYEHUS.

JemMoHcTpanuu

Tabmumsr u  cxeMbl:  «Okonoruueckue ¢akropbl», «CBETOBOM  CHEKTpPY,

«IKOJIOTUYECKUE TPYIIbl >KUBOTHBIX IO OTHOUIEHUIO K CBETY», «TemIoKpoBHbIE
JKUBOTHBIE», «XOJIOMHOKPOBHBIE  KUBOTHBIE», «DU3MOJIOTHMYECKUE  afalTaluu
YKUBOTHBIX», «Cpeapl 00MTaHUS OPraHu3MOBY, «brHonornyeckue puTMely, « Ku3HeHHbIS
bopmbI pacTeHun, «Ku3HeHHbIe hopMBI ’KMBOTHBIX), «IKocucTema
IIMPOKOJIUCTBEHHOTO JIeca», «IJKOCHCTEMAa XBOMHOro Jjeca», «llemn nuTanus»,
«XumuanuectBoy, «Ilapazutuzmy, «Konkypenimsn», «Cumonosy, «KommeHncammzmy.
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Oo6opynoBanue: repOapuu pacTeHUN U KUBOTHBIX, IPUCTIOCOOIEHHBIX K BIUSHUIO
pPa3TUYHBIX DKOJOTHYECKUX (PaKTOPOB, TepOapuu CBETONIOOMBBIX, TEHETIOOWBBIX H

TEHEBBIHOCJIMBBIX PACTEHHM, CBETOJIOOUBBIE, TEHEIIOOUBBIE M TEHEBBIHOCIUBBIC
KOMHAaTHbIE pacTeHus, repOapud M KOJUIEKIUHM TEIJIONIOOUBBIX, 3UMOCTOMKUX,
MOpPO30YCTOMYMBBIX pACTEHUH, 4Yydesla MTHL W 3Bepei, repOapuu pacTEeHUH,
OTHOCSIIIUXCS K TUrpoduram, kcepopuram, Me30(hputaM, KOMHATHBIE PACTEHUS TAHHBIX
IpyIIl, KOJUIEKIIUU )KUBOTHBIX, OOMTAIOIIMX B Pa3HbIX Cpenax, repOapuu U KOJUIEKIIHH
pacTeHUid W JKUBOTHBIX, OOJAJAIOMIUX YEepPTaMH MPUCIOCOOIEHHOCTH K CE30HHBIM
U3MEHEHUSIM YCIOBUM KHU3HM, repOapuM W KOJUJIEKIMU PACTEHUM U >KMBOTHBIX
pa3IMYHBIX JKU3HEHHBIX (OPM, KOJUICKIIMH >XUBOTHBIX, YYaCTBYIOIIHUX B Pa3IMYHBIX
OMOTHYECKHUX B3aUMOAECUCTBUSIX.

JlabopaTopHas pabora «BblBieHHE NPUCTIOCOOIEHUN OPraHM3MOB K BIIHSHHUIO
CBETa.

JlaGoparopHas pabGoTa «BblsiBIeHHE NPUCIIOCOOIIEHUN OPraHU3MOB K BIUSHUIO
TEMIIEPATYPBD».

JlaGoparopHas paboTa « AHATOMHUYECKHE OCOOEHHOCTH PACTEHUM U3 Pa3HBIX MECT
OOHUTaAHUS.

Tema 8. Ikos10rvsi BUAOB M MOMYJIAUI

DKOJIOTUUECKHE XapaKTePUCTHKU momyisiuuu. [lomymnsiiusa kak Ouojornyeckas
cucrema. Poyib HEOIMHOPOAHOCTH Cpelibl, (U3UYECKUX OapbepoB U OCOOCHHOCTEH
Ouonorud BUAOB B (OPMHPOBAHWU TMPOCTPAHCTBEHHOW CTPYKTYPHI TOMYJISIUN.
OcCHOBHbBIE TIOKA3aTEIU MOIMYJSLUU: YACICHHOCTh, MIJIOTHOCTh, BO3PACTHAsA U MOJIOBas
CTPYKTYpa, POKIAEMOCTh, TPUPOCT, TEMI POCTa, CMEPTHOCThH, MUTPALIUSL.

DKoyornyeckasi CTpykTypa nomyasiuud. O1eHKa YUCIEHHOCTH HOMYJISLIHH.
JlnHaMuka TONyJNSIUUM W €€ peryasiuusa. DbHOTHYECKMI MOTEHUHUAT TOMYJISLNH.
MopaenupoBanue AWMHAMHUKH TONyJsiuud. KpuBble pOCTa YKMCIEHHOCTH MOMYJISALINM.
KpuBble BbDKMBaHUS. Perymisius YHCICHHOCTH TOMYJSIUA: poib  (aKTOpoOB,
3aBUCAIIMX U HE 3aBUCAIIMX OT IJIOTHOCTH. DKOJOTUUECKUE cTpaTeruu BUaoB (r- u K-
CTpaTerun).

[Tonsarue 06 skojorryeckou Huie Buaa. Mecrooburanue. MHOTOMEpHAasE MOJICITb
skosiornyeckon Humm JDk.M.  XarumHcoHa. PasMmepsl  3KOJOIMYECKOM  HMUILM.
[ToTeHuManbHAs U PeaTn30BaHHAs HUIILIU.

Bup kak cucrtema nonymsnuii. Apeanbl BUIOB. BUIIBI U UX KU3HEHHBIE CTPATETUU.
DKOJIOTUYECKHUE DKBUBAJICHTHI.

3aKOHOMEPHOCTU TOBEJCHUS M MUTpaAllMi >KMBOTHBIX. BHOJIOTHUECKHE WHBAa3WUU
qy>KEPOJAHBIX BUJIOB.
JleMoHCTpau

[Toptper: .M. XaTunHCOH.
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Tabmuiet u cxeMbl:  «OIKOJOTMYECKHUE  XAPAKTEPUCTUKH  TOMYJISIIUNY,
«IIpocTpaHCcTBEHHas CTpPYKTypa NOMyJsLUW», «Bo3pacTHble mupaMuibpl MOMYISIHNY,
«CKOpOCTh 3aceeHUs] MOBEPXHOCTU 3E€MJIM Pa3IUYHBIMU OpraHu3MaMmu», «Mojeinb
skojorndeckor Humu /.M. XatunHconay.

Oo6opynoBanue: repdapuu pacTeHUH, KOJJIEKIIUH KUBOTHBIX.

JlabopaTopHas pabota «IIpucnocobseHns ceMsH pacTeHUN K PACCEICHUIOY.

Tema 9. Ikos10rUe COO0IIECTB. IKOJIOTHIECKHE CHCTEMBI.

CooOmectBa opranu3smMoB. buoneHos u ero crpykrypa. CBsizm Mexay
opraHu3Mamu B OMOLIEHO3E.

Oxocuctema kak oTkpbiTas cucrema (A./x. Tencnn). DyHKIIMOHAIBHBIE OJOKH
OpraHU3MOB B JKOCHCTEME: MPOJYIEHTHI, KOHCYMEHTBI, peayleHThl. Tpoduueckue
ypoBHU. Tpoduueckue 1enu u cetu. AOuoTuueckue 0J10ku sKocuctTeM. [1ouBbI 1 WIIBI B
sKocucTeMax. KpyroBopoT BeIeCTB ¥ MOTOK YHEPTUU B IKOCUCTEME.

OcHOBHBIE TIOKa3aTENU 3KOCUCTEMBbl. buomacca u mpoayKuus. DKOIOTUYECKHUE
MAPaMUJIbI YUCEN, OMOMACCHI U SHEPTUH.

Jlunamuka sxkocucmem. Kamacmpoghuueckue nepecmpotiku. @aykmyayuu.
HampaBnennbie 3akOHOMEpHBIE CMEHBI COOOIIECTB — Ccykieccuu. llepBuuHble U
BTOPUYHBIE CYKIIECCUM U UX NPUYHMHBL. AHTPONOTEHHBIE BO3JACHUCTBUS HA CYKIIECCHUHU.
KnumakcHoe cooOmiectBo. buopasHooOpa3zue W MOJHOTA KPYroBOpPOTa BEIIECTB —
OCHOBA YCTOMYMBOCTU COOOIIECTB.

[Ipupoanbie B3KOCHCTEMBI. JKOocucmemvl 03€p U pek. IIKocucmemvl Mopeu U
oKeanog. Ixocucmemvl MYHOP, 1€CO8, CMenell, nyCmbitb.

AHTPOIIOTEHHBIE JKOCHCTEMBI. Arpo3kocucteMa. ArpoueHo3. Pasnuums mexnay
AHTPONOTEHHBIMH U MIPUPOAHBIMU IKOCUCTEMAMHU.

VYpboskocucrembl. OCHOBHBIE KOMITIOHEHTHI ypOoskocucteM. ['opojackas ¢uiopa u
dayna. CunanTponm3zanusi ropojckoil ¢ayHbl. buosormyeckoe u XO3sIUCTBEHHOE
3HAYEHHUE arpOIKOCUCTEM U YPOOIKOCHUCTEM.

3akoHOMEpPHOCTH (POPMHUPOBAHUST OCHOBHBIX B3aWMOJICUCTBUN OPraHU3MOB B
sKocucTemax. Poib kackaonoz2o s¢hgpexma u 81008-30ugpuxamopos (Knouesvlx 61u008) 8
@dyukyuonuposanuu sxkocucmem. IlepeHOC PHEPrHUM M BEIIECTB MEXKAY CMEXHBIMU
DKOCHUCTEMAMHU. Y CTOMYMBOCTh OPTraHU3MOB, IMOMYJSIUMHA U IKOCUCTEM B YCIIOBHUAX
€CTECTBEHHBIX U AHTPONIOT€HHBIX BO3/ICHCTBUMU.

Mexanuzmbl 8030eticmeusi 3a2pA3HeHUll PA3HbIX MUNO08 HA CYOOP2AHUIMEHHOM,
OP2AHUIMEHHOM, NONYJIAYUOHHOM U IKOCUCMEMHOM VPOBHAX, OCHOB8bL IKON02UUECKO20
HOPMUPOBAHUSL  AHMPONO2EHHO20  8o30eticmeusi.  MeToaoaorus  MOHHMTOPHUHIA
€CTECTBEHHBIX U aHTPOIIOT'€HHBIX YKOCUCTEM.

JleMmoHCTpauu

[Toptpet: A.Jlx. Tencnn.
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TaOmumps! u cxemsl: «CTpykTypa OHMOLIEHO3a», « DKOCUCTEMA HIMPOKOJINCTBEHHOTO
jecay, «JKOCHUCTEMa XBOMHOIroO Jieca», «DyHKIHMOHAJIbHBIE TPYNIbl OPraHU3MOB B
sKocucTteMe», «KpyroBopor BemecTB B 3kocucreMey, «llenu nuraHus (macTOMILHASA,
NETpUTHAs)», «ODKOJIOTMYECKas MUpaMHuia 4YHCeN», «ODKOJIOrMYecKas MNHUpamuaa
ouomaccel», «JKoJOoruueckas mnupamuaa osHeprum», «OOpa3oBanue OonoTay,
«[lepBuunast cykueccus», «BoccTaHoBieHue ieca mocie mnoxapa», «IKocHUcTEMa
o3epa», «ArpoueHos», «KpyroBopoTr BemecTB M MNOTOK 3HEPrUM B arpoleHO3e»,
«[Ipumeps! ypboskocuctem.

ObopynoBanue: repObapuu pacTeHU, KOJUICKIIMM HACEKOMBIX, dydesia NTHI[ H
3Bepel, Tepbapu KyJbTYpHBIX M JUKOPACTYIIUX pPACTEHUH, aKBapUyM Kak MOJEIh
KOCHCTEMBI.

Ilpaxmuueckas paboma «3ydeHune u onucanue ypooIKOCHUCTEMBI.

Jlabopamopnasa paboma «V3ydeHue pa3zHOOOpa3us MEJIKUX I[OYBEHHBIX
YICHUCTOHOTHX B Pa3HBIX SKOCHCTEMAX).

IKcKypcus « IKCKYypcus B TUIIMYHBIN OMOreoneHos (B 1yOpaBy, OEpe3HsIK, €IbHUK,
Ha CyXOJIOJIbHBIN I MOMMEHHBIN YT, 03€p0, 00JI0TO)».

IKCKypcus « IKCKYpCUsl B arpOIKOCUCTEMY (Ha MOJI€ WK B TEIUIMYHOE XO3SMCTBO)».

Tema 10. buocdepa — riodanbHas 3KOCUCTEMA

buochepa — oOmemianetapHas o0ojiouka 3emiid, TA€ CYIIECTBYET WU
CylLIecTBOBaJla *U3Hb. Pa3BuTHe mnpencrtaBieHuil o Ouochepe B Tpyaax . 3rocca.
Yuenne B.U. Bepnanckoro o omochepe. O6mactu 6uochepsl u e€ cocran. JXXuBoe
BelleCTBO Onocdepsl U ero GyHKIIUH.

3aKOHOMEpPHOCTH cyliecTBoBaHUs Ouocheppl. OcobeHHOCTH Ouocdepsl Kak
rio0anpHOM 3KocucTeMBbl. JlnHamuueckoe paBHOBecue B Ouocdepe. KpyroBopotsl
BEIIECTB U OMOT€OXUMHUYECKUE IMKIBI (Yriaepoja, a3oTa). PUTMUYHOCTh SIBIEHUN B
ouocdepe.

3oHanbHOCTh OMocdepsl. [lonaTne o 6uome. OCHOBHbIE OMOMBI CYyIIH: TYHJIpa,
XBOMHBIC Jieca, CMEIIaHHBIE W IIMPOKOJIMCTBEHHBIC JIeCa, CTEMH, CaBaHHBI, IMyCTHIHH,
TPONMUYECKHE JIeCa, BBICOKOTOphs. KiuMar, pacTUTEIbHBIM U KMBOTHBIA MUP OMOMOB
CyIIIH.

CtpykTypa W (QYHKIHS XUBBIX CHCTEM, OIICHKAa MX PECYpPCHOTO TMOTEHIHAIa H
onochepHbIX QYHKITHI.

JlemoHcTpanuun

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

Tabmuubr u cxemsl: «l'eochepsr 3emnu», «KpyroBopor azora B mpupome»,
«Kpyroopor yraepoma B mpupoae», «KpyroBopor kuciopoga B HOPUPOIE»,
«KpyroBopoT BozAbl B ipupojae», «OCHOBHbIE OMOMBI cyminy, «KiaumaTudyeckue nosica
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3emnn», «Tynapay», «Taira», «CmemaHHblid Jec», «IIIMPOKOJIMCTBEHHBIN JiECH,
«Cremnby, «CaBanHay, «IlycTeiH Y, « TponMYecKHil Jiecy.

Oo6opynoBanue: repdbapuu pacTeHUI pa3HbIX OMOMOB, KOJUICKIIUN KUBOTHBIX.

Tema 11. YennoBek u okpy:kaomias cpeaa

DKOJIOTUYECKUE KPU3HUCHI U UX NpUYMHBI. Bo3znelicTBue yenoBeka Ha Ouocdepy.
3arpsizHeHre BO3MymIHOM cpenbl. OxpaHa Bo3ayxa. 3arpsi3HEHHE BOJHOM Cpefbl.
OxpaHa BoJIHBIX pecypcoB. Paspymienue mnouBbl. OxpaHa IOYBEHHBIX PECYpPCOB.
N3MeHeHne kimmara.

AHTpONOreHHOE BO3JICMCTBUE HA PACTUTENbHBIA W KUBOTHBIA Mup. OxpaHa
PACTUTENBHOTO U KUBOTHOTO MUpa. OCHOBHBIE IPUHIIUIIBI OXPaHbI MPUPOJIbl. KpacHbie
kauru. Oco6o oxpansieMble npupognbsie Teppuropun (OOIIT). boranuyeckue canbl u
300JI0THYECKHUE MAPKHU.

OCHOBHBIE PUHIIUIIBI YCTOMYMBOTO Pa3BUTHS YEIIOBEUYECTBA U ITPUPOIBI.
PanrionansHO€ MPUPOAOIIONIB30BAHUE U COXPAaHEHHE OHOJIOTMYECKOTO pa3zHooOpa3us
3emiu. OO01IME 3aKOHOMEPHOCTH TJIO0ATBHBIX IKOJIOTUUECKUX KpU3nucoB. OCOOCHHOCTH
COBPEMEHHOTI'0 KPU3HUCA U €r0 BEPOSITHBIE MOCIIEICTBUSI.

Pa3BuTne METOJO0B MOHUTOPHHIA PA3BUTHSl OMACHBIX TEXHOTEHHBIX ITPOIIECCOB.
Cucmemnbie ucciedoganus nepexooa K pecypcocoepezaroujeil U KOHKYPeHmMoCcnocoOHou
snepeemuxe.  buonoeuuecxoe  pasnoobpazue u  b6uopecypcwvi. Hayuonanvhwvie
ungopmayuonHvle cucmemvl, obecneyugaroujue 00Cmyn K UHGoOpmMayuu no coCmosaHuio
omoenbHuIX 6U008 U Kkocucmem. OCHOBbI IKOpeadbUIUMAyUU IKOCUCMeM U Cnocob08
OopbOBI ¢ OuonospescoeHuamMu. PekoHcmpykyus MOpCKUX U HA3EMHBIX IKOCUCTEM.

JeMoHCTpanuu

Tabnuiel U cxembl: «3arps3HeHue atMocdepb», «3arpsi3HEHHE TUAPOCPEphI»,

«3arps3Henue nouBbl», «llapHukoBbIl 3PdekT», «Ocobo oxpaHseMble TPUPOAHBIC
TEPPUTOPUMNY», «MOJENH yIpaBiIsieMOro MUPay.

Oo6opynoBanue: Gpororpaduu OXpaHsIeMbIX paCTeHUH U )KUBOTHBIX KpacHOM KHUTH
Poccniickont @enepanuu, KpacHoi KHUTH peETHOHA.

IHJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA TPOI'PAMMBI 110
BHUOJIOTUN HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K  pe3yibTaTaM  OCBOCHHS
oOydJaromuMucs  TporpaMM  CpeaHero  o0miero  o0pa3oBaHUsA:  JUYHOCTHBIC,
METaNnpeIMETHBIE U MPEIMETHBIE.

B cTpykType IHUYHOCTHBIX PE3YyJIbTATOB OCBOEHHUS MPOTpaMMbl 1O OHOJIOTHUU
BBIICJICHBI  CJIEAYIONIME COCTABISIONIME: OCO3HAHHWE OOYYaIOIUMHUCS POCCUHCKON
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IPAXKIAHCKON HMJIEHTUYHOCTH — TFOTOBHOCTH K CaMOpPAa3BUTHIO, CAMOCTOATEIIBHOCTH M
CaMOOIMPEACIICHUIO, HAJIMUYME MOTHUBAIMA K OOY4YEHHUIO OMOJIOTHUM, IICJICHAIPABICHHOE
pa3BUTHE BHYTPEHHUX YOEKIEHUW JIMYHOCTH HA OCHOBE KIIOUEBBIX IEHHOCTEH H
UCTOPUYECKUX TPAIUUMKA pa3BUTHUS OHOJIOTMYECKOTO 3HAHUS, TOTOBHOCTD U
CIIOCOOHOCTh ~ OOydYaloOmUXCS ~ PYKOBOJICTBOBATHCSI B CBOCH  JCATEIHHOCTH
[IEHHOCTHOCMBICJIOBBIMH ~ YCTAaHOBKaMH, MPUCYLIIUMU CHCTEME OHOJOTUYECKOTO
o0pa3zoBaHMs, HAJIMYWE TIPABOCO3HAHHUS OSKOJOTHYECKOW KYJIBTYPhl, CIOCOOHOCTH
CTaBUTh LETU U CTPOUTH )KU3HCHHBIC TIAHBI.

JIM9HOCTHBIE PE3yNbTaThl OCBOSHUS MPOTPAMMBI IO OWOJOTHH JOCTHTAIOTCS B
CAMHCTBE Yy4yeOHOM W BOCIUTATEIBHOM JIEATEILHOCTH B  COOTBETCTBUU c
TPaAUIIMOHHBIMU POCCUHCKUMHU COIIMOKYJIbTYPHBIMU, HUCTOPUYECKUMU u
JTyXOBHOHPABCTBEHHBIMU IIEHHOCTSAMHU, IPUHATHIMU B OOIIECTBE MPAaBUIIAMHU U HOpMaMu
MOBEJCHUSI U  CIIOCOOCTBYIOT —TMpoIleccaM CaMONO3HAHUS, CaMOBOCIUTAHUS U
CaMOpPa3BUTHUSI, Pa3BUTHS BHYTPEHHEH MO3ULIMM JIMYHOCTU, MATPUOTU3MA U YBOXKEHUS K
3aKOHY M NPaBOMOPSAKY, YEJIOBEKY Tpylda M CTapuieMy IOKOJEHUIO, B3aHMMHOTO
yBaXEHUsI, OEpPEKHOTO OTHOIICHHS K KYJbTYPHOMY HACIEIUI0 W TPaJUuLIUiIM
MHOTOHAIIMOHAIBbHOro Hapoaa Poccuiickor ®enepanuu, TPUPOAE U OKPYKAIOIIEH
cpene.

JIn4HOCTHBIE pPE3yJIbTaThl OCBOCHHS yueOHOTo mpeameTa «buoJIOTHs TOTKHBI
OTpakaTb  TOTOBHOCTh W CIIOCOOHOCTh  OOYYaroOIIMXCsi  PYKOBOJCTBOBATHCS
cOpMUpPOBAHHOM BHYTPEHHEW TMO3UIMENH JIMYHOCTH, CHUCTEMOW I[EHHOCTHBIX
OpHEHTALUH, MO3UTHBHBIX BHYTPEHHHUX yOXKICHUI, COOTBETCTBYIOIINX
TPAAUIIMOHHBIM IIECHHOCTSIM POCCHUMCKOTO OOIIECTBA, PACIIMPEHHUE KUZHEHHOTO OIbITa
W ONbITa JIESITEJIHBHOCTH B TPOIECCEe pealr3allMi OCHOBHBIX  HaIpaBJICHUI
BOCIIUTATEBHOU NESITEIBHOCTH, B TOM YHCIIE B 4acTH: 1) rpamaaHCKOr0 BOCIMTAHUS:

c(hOpMHUPOBAHHOCTH TPAKIAHCKOMN MO3UITUU 00YYAIOIIETOCs Kak aKTUBHOTO U

OTBETCTBEHHOT'O WJIEHA POCCHUUCKOTO OOIIECTBAa; OCO3HAHWE CBOUX KOHCTUTYIIMOHHBIX
npaB ¥ 00s3aHHOCTEH, yBaKEHUE 3aKOHA

Y TIPaBOIOPSAKA; TOTOBHOCTh K COBMECTHOM TBOPYECKOW JEATEIBHOCTU MPHU CO3/IaHUU

Y4EOHBIX
MIPOEKTOB, PEIICHNN Y4€OHBIX U MO3HABATEIbHBIX 3a7a4, BHIMOJHEHUN OMOJOTHUUECKUX
HKCIEPUMEHTOB;

CIIOCOOHOCTH OTPEACNATh COOCTBEHHYIO MTO3UIIUIO TI0 OTHOIIEHHUIO K SIBJICHUSM
COBPEMEHHOM JKU3HU U OOBACHATH €€; yMEHHE YYUTHIBAaTh B CBOMX JEHCTBUSX
HEO0OXOMMOCTh KOHCTPYKTUBHOTO B3aUMOJICUCTBHS JIIOJICH C Pa3HBIMH YOCSKICHUSIMH,
KYJbTYPHBIMU  IICHHOCTSIMU W  COLMAJBHBIM  TOJIO)KEHUEM; TOTOBHOCTh K
COTPYJHHYECTBY B MPOIECCE COBMECTHOTO BBIMOJHEHUS! YUEOHBIX, MO3HABATEIBHBIX U
HCCIIEIOBATENIbCKUX 3a/1a4, YBaKUTEILHOTO OTHOILIEHUS K MHEHMIO OIMOHEHTOB IPHU
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O0O0CYXKJIEHUM CIOPHBIX BOIPOCOB OHOJOTMYECKOTO COAEpXKAaHMsI; TOTOBHOCTh K

T'YMaHUTApHOM U BOJOHTEPCKOM AEATEIBHOCTH; 2) MATPHOTHYECKOI0 BOCIIMTAHMSA:
c(hOpPMHUPOBAHHOCTh POCCUNCKON TPAKIAHCKONW UICHTUIHOCTH, TATPHOTHU3MA,

YBaXXEHUS K CBOEMY HapoAy, YyBCTBa OTBETCTBEHHOCTH Iiepes; PonnHoN, roproctu 3a

CBOM Kpal, cBow0 PonnHy, CBOM $3BIK W KYJbTYpYy, HIPONUIOE K HACTOSIIEE

MHOTOHAIllMOHAJIBHOTO Hapoja Poccun; LEHHOCTHOE OTHOLIEHHWE K IPUPOJHOMY

HACJIEIHNIO U MaMSATHUKAM IPUPOIBI,

noctmxeHussM Poccun B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPY/E; CIIOCOOHOCTD
OLICHUBATh BKJIAJI POCCUMCKUX YYEHBIX B CTAHOBIICHUE U PA3BUTHE

OMOJIOrMH, TOHUMAHUS 3HAUYEHUs OMOJIOTMU B MO3HAHUU 3aKOHOB IPHUPOJIbI, B KU3HU

YelloBeKa W COBPEMEHHOTrO O0IIecTBa; uAeHHas yOexaAEHHOCTb, TOTOBHOCTh K

CIy’KEeHMIO U 3ammuTe OreyecTna,

OTBETCTBEHHOCTb 3a €ro CyaAb0y; 3)

AYXOBHO-HPABCTBCHHOI'0O BOCIIMTAHUA:

OCO3HaHUE JIYXOBHBIX IIECHHOCTEN POCCUHUCKOr0 HAPO/Ia;

c(hOPMHUPOBAHHOCTh ~ HPABCTBEHHOTO  CO3HAHHUSA, OATUYECKOTO  ITOBEIICHHS;

CIIOCOOHOCTH OLICHUBATh CUTYAIIUIO U MPUHUMATh OCO3HAHHbBIC PEIICHUS,
OPUEHTHUPYACh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH; OCO3HAHUE JIMYHOIO
BKJIaJla B MOCTPOCHUE YCTOWUYMBOTO OYyAyIIEro; OTBETCTBEHHOE OTHOIIEHHUE K CBOMM
POIUTENSAM, CO3IAaHUID CEMbH HA OCHOBE OCO3HAHHOTO NPUHATUS LIEHHOCTEH CEMEUHOMN
)KU3HHM B COOTBETCTBMM C TpaaulMsIMH HapoJaoB Poccuu; 4) 3CcTeTHYECKOro
BOCIIUTAHUS

ACTETUYECKOE OTHOIIEHUE K MUPY, BKIIIOUAsi ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPYECTBA, CIOPTa, TPyAa, OOLIECTBEHHBIX OTHOIIECHUW; MOHUMaHUE

SMOIIMOHAJIBHOTO BO3JICMCTBHUS >KUBOM MPUPOJBI U €€ LEHHOCTHU; TOTOBHOCTH K

CaMOBBIPAKEHHIO B Pa3HBIX BUAAX UCKYCCTBA, CTPEMIICHUE TTPOSIBIISITH

KadycCTBa TBOp‘{eCKOI;'I JIMYHOCTH,

5) pusznyeckoro BocnuTanus, popMUPOBaHUA KYJIbTYPbI 310POBbS U
IMOLUOHAJIBLHOIO 0JIarOMOJIyYus:

MMOHHMaHUE M peaju3amus 370poBOro M 0e3omacHOro obpasza KU3HU (370pOBOC
NMUTaHue, COONIOJICHNE TUTHEHUYECKUX TMPaBWI UM HOPM, COAJTaHCUPOBAHHBIA PEKUM
3aHSATUM M OTABIXA, peryJisipHas pu3nyeckas akTUBHOCTh), OEPEKHOT0, OTBETCTBEHHOTO
U KOMIETCHTHOTO OTHOIIEHUS K COOCTBEHHOMY (U3HMUYECKOMY M TICUXHYECKOMY
3/I0pOBbIO; TOHMMAHHE IIEHHOCTH TMPaBWJI HWHIUBUAYAJIIBHOTO M KOJUIEKTUBHOIO
0€301acHOro
MOBEJICHUSI B CUTYalUsX, YrpOKalOIIUX 3J0POBbI0 W JKU3HU JIIOJIEH; OCO3HAHHE

MOCJICACTBUN U HETIPUSTHUS BPEIHBIX MPUBBIUEK (YIIOTPEOICHUS
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aJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

6) TPy10BOIr0 BOCIIUTAHMS:

TOTOBHOCTh K TPY/y, OCO3HaHUE IIEHHOCTH MacTepCTBa, TPYAOJII00HE; TOTOBHOCTD
K AaKTUBHOW JEATEIIbHOCTA TEXHOJOTUYECKOM H COLHAIBHOM HAIPAaBJICHHOCTH,
CIIOCOOHOCTh HMHUIIMUPOBATH, IUIAHUPOBATh M CAMOCTOSITEIBHO BBIMOJHSITh TaKYyIO
NEATEILHOCTh, WHTEpPEC K pPa3auvHbIM cdepam MpoPECCHOHAIBHON NeATeTbHOCTH,
YMEHHUE COBEpIIATh OCO3HAHHBIA BBHIOOp Oymymied mnpodeccmrt W pearn30BHIBATH
COOCTBEHHBIC >KM3HCHHBIC ILJIAHBI; TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHHUIO H
caM000Opa30BaHUIO HA MPOTSHKEHUU

BCEH JKU3HU;

7) 3K0JI0rNYeCKOr0 BOCIIMTAHMUA: SKOJIOTMUYECKU LIEIecO000pa3HOe OTHOIIEHHE K
MPUPOJE KaK HCTOYHUKY KH3HU
Ha 3emJIe, OCHOBE €€ CyIECTBOBaHU;

HOBBIIIEHUE  YPOBHS  DKOJOTMYECKOW  KYJIbTYphl: NPUOOPETEHUE  OIbITa
IUIAHUPOBAHUS MTOCTYIIKOB M OLIEHKM HUX BO3MOJKHBIX IMOCIEICTBUM JJI OKPYXKarollen
CpElbl; OCO3HAHHE IJIOOATIBHOTO XapakTepa HKOJIOTMYECKUX MpoOJeM M MyTed ux
peuieHus; CrIocoOOHOCTh HCIOJIb30BAaTh MPUOOpPETaeMble MPU H3YYEHUU OHUOJIOTHH
3HAHMST M yYMEHUS TpU pPEIIEeHWH MpoOJeM, CBA3aHHBIX C palUOHAIBHBIM
IPUPOJIONIOIB30BaHUEM (COOJIIO/IEHUE TPaBUJ MOBEAEHUS B NMPUPOJE, HAIPABIECHHBIX
Ha COXpPaHEHHE PAaBHOBECHS B JKOCHUCTEMAaxX, OXpaHy BHJOB, 3KOCHCTEM, OHOchepsl);
AKTUBHOE HEMNPUATHE INCUCTBUH, MPUHOCIIIMX BPEI OKPYXKAIOIIEH MPUPOIHON Cpele,
YMEHHME  MPOTHO3MPOBaTh  HEONArONpUSATHBIE  HKOJIOTMUYECKUE  MOCIEICTBUS
OpEeANpUHAMAEMbIX  JACHCTBUA M OpenoTBpallaTh HUX; HaIW4YUME  Pa3BUTOrO
DKOJIOTUYECKOTO  MBIIIIEHUS, 3KOJOTMYECKOW KYJIBTYpbI, OIBITA JEATEIbHOCTH
9KOJIOTUYECKOM HAMpPABIEHHOCTH, YMEHUSI PyKOBOJACTBOBATHCS UMH B TIO3HABATEIBHOM,
KOMMYHUKATUBHOM M COLIMAJIbHOM MpPaKTHUKE, TOTOBHOCTU K YYaCTHUIO B MPAKTUYECKOU
NEATEIbHOCTH 3KOJOTMYECKON HAIIPaBICHHOCTH; 8) HEHHOCTH HAYYHOI'0 IMTO3HAHUS:

c(OpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTHS HAyKW U OOIIECTBEHHOM NPAKTUKHA, OCHOBAaHHOTO Ha AHAJOre KYyJIbTYD,
CIOCOOCTBYIOIIIETO ~ OCO3HAHUIO  CBOEr0  MecTa B MOJMKYJIBTYPHOM  MHPE;
COBEPILIEHCTBOBAHUE SI3bIKOBOM M UUTATEIBCKON KYJIbTYPhI KaK CPEJICTBA
B3aMMOJICUCTBUS MEXY JIFOJAbMU U TIO3HAHUS MUPA;

NOHUMaHue crnenu@uK OMOJIOTUN KaK HAyKH, OCO3HaHUs €€ poJid B (POpMUPOBAHUU

pPallMOHAJIBHOTO ~ HAYYHOIO  MBIIUICHHUS], CO3JIAaHUM  LIEJIOCTHOTO MPEIACTaBICHUS
00 OKpy’KarollleM MUpPE KaK O €MHCTBE MPUPObI, UeJIOBEKa U 00I11eCTBa, B IO3HAHUU
OPUPOAHBIX 3aKOHOMEPHOCTEN U PEIICHUH MPOOIIEM COXPAHEHUS TPUPOTHOTO
paBHOBECHS; YOSKIEHHOCTh B 3HAYUMOCTH OMOJIOTHH ISl COBPEMEHHOM IIUBUIIU3AIINH:
oOecreueHrs HOBOTO YPOBHS Pa3BUTHS MEAUIIMHBI, CO3JaHUE TEPCIIEKTUBHBIX
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OMOTEXHOJIOTHIA, CHOCOOHBIX PEIIAaTh PECYPCHbIE MPOOIEMBbl Pa3BUTHS YEJIOBEUECTRA,
HOMCKa IyTeH BBIX0Ja U3 TJ100aIbHBIX KOJIOTMUYECKHUX IIPoOIeM U oOecrieueHus
[Iepexo/1a K yCTOMYNBOMY Pa3BUTHIO, PALIMOHATIBHOMY MCIIOJI30BAHUIO IPUPOJIHBIX
pecypcoB U (hOPMHUPOBAHHIO HOBBIX CTaHAAPTOB KU3HU; 3aMHTEPECOBAHHOCTh B
MOJTy4YeHUU OUOJIOTMYECKUX 3HAHUM B LIETISIX MOBBIICHUS

o011el KyJIbTypbl, €CTECTBEHHO-HAyYHOU TPAaMOTHOCTH, KaK COCTaBHOM 4acTu
(GYHKIIMOHATBHOW TPAMOTHOCTH oOyuaromuxcs,  (QoOpMUPYEeMOH  TpH
U3y4eHUH OMOJIOrHY; TOHUMaHKUE CYITHOCTH METOJIOB IMO3HAHMS, UCTIONIb3YEMBIX B
€CTECTBEHHbBIX HayKax, CIIOCOOHOCTH UCIOJIb30BaTh MOIy4aeMble 3HAHUS JUIsl aHAIN3a U
OOBSICHEHUS SIBIICHUI OKPYKAIOIIEro MUpa U MPOUCXOISAIINX B HEM U3MEHEHUH, YMEHHE
7enaTh 000CHOBAHHBIE 3aKJIIOUEHHUS HA OCHOBE HAYYHBIX (DAKTOB M UMEIOUINXCS JAHHBIX
C LIEJIBIO MOJIYYEHUs JOCTOBEPHBIX BBIBOJIOB; CHOCOOHOCTh CAMOCTOSTEIBHO
UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS JUIsl PEILICHUs

HpO6J’ICM B PCAJIBHBIX JKU3HCHHBIX CUTyalUAX; OCO3HAHHNC OCHHOCTHU H&y‘—lHOﬁ
JCATCIBHOCTH, I'OTOBHOCTH OCYHICCTBJIATH

NPOSKTHYI0 M MCCICAOBATEIbCKYIO JIEATCIHOCTh HWHAMBHIYyaJbHO W B TPYIIIE;
TOTOBHOCTh M CIIOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHHIO M CaMOOOpa30BaHHIO, K
AKTUBHOMY ITOJIYYCHHUIO HOBBIX 3HAHHWK 1O OHOJIOTHH B COOTBETCTBHHU C JKU3HCHHBIMH
MOTPEOHOCTSIMU.

METAINIPEIMETHBIE PE3YJIBTATDBI

MeramnpeaMeTHbIe pe3yJbTaThl OCBOCHMSI ydeOHOTOo mpeamera «buomorus»
BKJIIOYAIOT: 3HAuUWMble Uil  (OPMHUPOBAHUS  MHPOBO33PEHUS  OOYyUaIOIIMXCS
MEXAUCIUIUIMHAPHBIE (MEXIIPEAMETHbIE) OOLIEHAYyYHbIE MOHATHS, OTpa’Karollue
IIEJJOCTHOCTh HAay4YHOW KApTUHBI MHUpa U CHenu(UKy METOJO0B TO3HAHUA,
UCIIOJIB3YeMBIX B €CTECTBEHHBIX HayKaxX (BEIIECTBO, JHEPIHs, SBJICHHUE, MPOIIeCC,
CHUCTeMa, Hay4YHBIA (paKT, NPUHIUI, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
uccieoBaHue, HAOIIO/IEHNe, U3MEPEHHE, DKCIIEPUMEHT W JIPYTue); YHUBEpCaIbHBIC
ydeOHble  ACHCTBUSA  (TTO3HABAaTENbHBIE, KOMMYHHUKAaTUBHBIC,  PETYJISTUBHEIC),
obecrieunBaronyie (HopmMupoBaHue (PYHKIIMOHATLHON TPAMOTHOCTH W COIMAIBHOU
KOMITETCHIIUU OOYYaIOIIUXCs; CIIOCOOHOCTh 00YYaroNuXcsl UCIOJIb30BaTh OCBOCHHBIC
MEXIUCITUTUTMHAPHBIC, MHPOBO33PCHUCCKUE 3HAHWS W YHUBEpCAJIbHBIC YUYCOHBIC
JICVCTBUS B IO3HABATEILHOM U COIUAIBHOM MPAKTHKE.

B pesynbrare nsyueHnus OMOJIOTHU HAa YPOBHE CPEIHETO OOIIEro oOpa3oBaHUsS Y
obOyyarorierocss OynyT chOpMHpPOBaHBI TO3HABAaTEIbHBIE YHUBEpPCAJIbHBIC YUYCOHBIC
NEUCTBUS, KOMMYHHUKATHUBHBIC YHHUBEpPCAJIbHBIC YYCOHBIC IACHCTBHUSA, PETYISITUBHBIC
yYHUBEpCaIbHbIC yUeOHBIE IEWCTBUS, COBMECTHAS IS TEILHOCTb.
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Ilo3HaBaTe/ibHbIC YHUBEPCAJIbHbIE YUeOHbIEC 1eiICTBUS
ba3zoBble 10rnyeckue AefcTBu:

CaMOCTOSITENILHO (POPMYITHPOBATH M AKTYaIH3UPOBATH MIPOOIIEMY, pacCMaTpUBaTh
€€ BCECTOPOHHE; MCIIOJIb30BAaTh IPH OCBOCHUHU 3HAHUW MPUEMBI JIOTHYECKOTO
MBINIUICHUS (aHAIM3a, CUHTE3a, CPaBHEHMS, Kilaccuukaiuu, o000IIeHNUs), paCKPhIBATh
CMBICJI OMOJIOTHYECKUX MMOHATUN (BBIACIATHh UX XapaKTEpHbBIC IPU3HAKY, YCTAaHABINBATh
CBSI3U C JPYTMMH MOHATUIMM); ONPENIEIATh LIeNIU JACSITEIbHOCTH, 3a7aBasi apaMeTphl U
KPUTEPUH UX JOCTUXKEHUS,

COOTHOCUTBH PpE3YyJbTaThl JEATEIBHOCTH C TOCTABICHHBIMU IEJISIMHU; HCHOJIb30BATh
OMOJIOTUYECKHE TTOHATHUS IS O0BSICHEHUS (DAKTOB ¥ SIBJICHUI KHBOU

IPUPOABI, CTPOUTH JIOTHYECKUE PACCYXKIACHUS (MHAYKTHBHBIC, ICTyKTUBHBIC, IIO

aHAJIOTHH), BBIABIATH 3aKOHOMEPHOCTH W TMPOTHBOPEUYUS B pPacCMaTPUBACMBIX

SBJICHUSIX, (POPMYJIMPOBATH BBIBOJBI M 3aKIIOUYEHUS; MPUMEHSITH CXEMHO-MOJCIIbHbIE

CpencTBa IS TPEACTABICHUS CYIISCTBEHHBIX CBSI3€d M OTHOIICHWA B HW3Y4aeMBIX

OMOJIOTUYECKUX OOBEKTAX, a TaKXKE MPOTUBOPEUMU PA3HOTO POJA, BBISIBICHHBIX B

pa3sIMYHBIX THGOPMAIIMOHHBIX UCTOYHHUKAX; pa3padaThIBaTh IUIAH PEIICHUS MPOOIEMBI

C YYETOM aHaIM3a UMEIOLINUXCS

MaTepHANTbHBIX W HEMaTepUAIbHBIX PECYPCOB; BHOCHUTH KOPPEKTHUBBI B JCATEIHHOCTD,
OIICHUBATh COOTBETCTBHUE PE3YyJIbTATOB

1eJIsIM, OLICHUBATh PUCKHU TMOCJEICTBUMA JIEATEIbHOCTH; KOOPJIUHUPOBATh U BBIMOIHSTH
paboTy B yCIOBUSAX PEAIbHOTO, BUPTYAIBLHOTO U

KOMOMHUPOBAHHOTO B3aMMOJICUCTBUS; Pa3BUBATh KPEATHBHOE MBIIIJICHUE
IpU PCEIICHUM J>KU3HEHHBIX mpoOieM. ba3oBble mHcclieoBaTebCKue
JAeHCcTBUSA:

BJIQJICTh HABBIKAMH Y4Y€OHO-MCCIIEIOBATEIILCKOM W TPOEKTHOW JESTEIbHOCTH,
HaBBIKAMH Pa3pEIICHUs TPOOJIEM, CTIOCOOHOCTHIO ¥ TOTOBHOCTBIO K CAMOCTOSTEIIEHOMY
MOWICKY METOJIOB PEIICHMS TMPAKTHUYECKWX 3a7a4, MPUMEHEHHUIO Pa3IMYHBIX METOJIOB
MO3HAHUS, WCIOJb30BaTh PA3JIUYHbIE BUJIBI ACSITEIBHOCTU IO TMOJIYYECHUIO HOBOTO
3HAHMS, €r0 MHTEPIPETAlNU, TIPeoOpa30BaHUIO U MPUMEHEHUIO B YUCOHBIX CUTYAIHSIX,
B TOM YHCJIE TIPU CO3/IaHUH YICOHBIX U COIMATBHBIX TPOEKTOB; (hOPMHUPOBATH HAYIHBIN
THUII MBIIUICHUS, BIAJCTh HAYYHON TEPMUHOJIOTHUEH,

KITFOUEBBIMU TMOHATUSIMH U METOAAMH; CTaBUTh M (DOPMYIUPOBATh COOCTBEHHBIC 3aa9U

B 00pa30BaTEIbHON JEATEIBHOCTH
Y )KM3HCHHBIX CUTYyaITUsX;

BBISIBIIATH MPUIMHHO-CIIEACTBEHHBIC CBSI3H U aKTYaJIU3UPOBATh 3a/1auy, BBIJIBUTATh
TUTIOTE3y €€ PeIICHUs, HaXOUTh apTyMEHTHI JIJIS TOKA3aTelIbCTBA CBOMX YTBEPIKICHHM,
3a/1aBaTh TApaMeTpbl W KPUTEPUHU PEIICHUS;, aHAIM3UPOBATH TOJYYCHHBIE B XOJE
pelIeHus 3a1a4u pPe3yIbTaThl, KPUTHYECKH
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OIICHUBATh MX JIOCTOBEPHOCTD, POTHO3MPOBATHh H3MECHECHHUE B HOBBIX YCJIOBUSX; J1aBaTh
OIICHKY HOBBIM CHUTYallUsIM, OIIEHHWBATh MPUOOPETEHHBIM OMBIT, OCYIIECTBISATH
IeJICHAPABIICHHBIN TTOMCK TIEPEHOCA CPEJICTB M CIIOCOO0B JICHCTBUS

B NpodecCHOHATBHYIO CpeAy; YMETh NEPEHOCHTHh 3HAHWS B TO3HABATEIBHYIO H
IPAKTHICCKYIO 00JIaCTH

KU3HENICATCIIbHOCTH; YMETh HWHTCTPHPOBATh 3HAHHMS W3 Pa3HBIX
MPEIMETHBIX 00JacTel;

BBIIBUTaTh HOBBIC HJCH, NpeIjaraTb OpPUTHHAIBHBIC IOIXOJIbI W PEIICHHS,
CTaBUTh

poOIeMBI U 3a1a49H, JOMMYCKAIOIINE aIbTepHATHBHBIC penieHus. PadoTa
¢ uHopManmen:

OpPUEHTHPOBATHCS B PA3IMYHBIX HCTOUHUKAX UHPOPMAIMH (TEKCTE Y4EOHOTO
nocoOusl,  HAay4yHO-TIONMYJSPHOM  JHUTEepaTrype, OHOJOTMYECKHX  CJIOBapsiX U
CIIpaBOYHMKAX, KOMIBIOTEPHBIX 0a3ax JaHHbIX, B MHTepHeTe), aHaIM3UpPOBaATH
MHGOPMAIIMIO PA3JIMYHBIX BUJIOB U (POPM IpEICTaBICHUS, KPUTUUECKH OLCHUBATh €€
JIOCTOBEPHOCTh U HENPOTUBOPEUMBOCTH; (POPMYIHPOBATH 3alpoChl U HPUMEHATH
pa3InyHbIe METObI IIPU IOUCKE U 0TOOpE
ouosiornyeckod uHGOpPMAIUU, HEOOXOAMMOM Il BBIMOJHEHUS] Y4E€OHBIX 3ajady;

IpUOOpEeTaTh OIBIT UCIOJIb30BaHUS NH(POPMALIMOHHO-KOMMYHUKATUBHBIX
TE€XHOJIOTUH, COBEPILICHCTBOBATh KYJBTYPY AKTHUBHOTO HCIOJIb30BAaHUS Pa3INYHbIX
MOUCKOBBIX CHUCTEM; CAMOCTOSITEIILHO BBHIOUPATh ONTHUMAJIbHYIO (JOPMY MPEACTABICHUS
OHoJIOornYecKoin
uHpopmaruu (cxeMbl, TpauKu, [aAUArpamMMmbl, TaOJULbBIl, PUCYHKH U JPYroe);
UCIIOJIb30BaTh HAayYHbIA SI3bIK B KAaue€CTBE CPEJICTBA MpHU paboTe ¢ OMOJIOTMYECKOU
uHbopMaluel: NpUMEHATh XUMUYECKue, (PU3MYEeCKHe W MaTeMaTUYeCKUue 3HAKU U
CHMBOJIBI, bopmybl, ab0OpeBuarypy, HOMEHKJIATypy,  HUCIOJb30BaTh U
peoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HAIJIAIHOCTH; BJIaJETh HAaBbIKAMU
pacrno3HaBaHus U 3alIUTHI HHDOpMaIuu, HTHHOPMAITHOHHON

0€30MaCHOCTH JIMYHOCTH.

KoMMyHUKATHBHBIC YHUBEPCAJbHbIE YUeOHbIE IeliCTBUSA

OO0wmenne:

OCYUIECTBJISATh KOMMYHUKAILIMK BO BceX c(hepax KU3HU, AKTUBHO y4aCTBOBATH
B JUAJOre WM JAMCKYCCHU MO CYHIECTBY OOCyXJIaeMoil Tembl (yMEHHME 3a/1aBaThb
BOIPOCHI, BBICKA3bIBATh CYXJACHUS OTHOCUTEIHHO BBIMOJIHEHUS MpeajiaraeMou 3ajauu,
YUUTHIBATh MHTEPECHl U COTJACOBAHHOCTh MO3ULMNA JAPYTUX YYACTHUKOB JAMAJIOTA WIH
JMCKYCCHUN);
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pacno3HaBaTh HeBepOaJibHbIE CpeAcTBa  OOIEHUSA, T[OHMMATh 3HAYEHUE
COIMAIBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHSI KOH(MDIUKTHBIX CUTYaIlMid, YMETb
cMAr4aTh KOH(MIUKTHI U BECTH IMEPErOBOPHI; BIAJNETh PA3JIMYHBIMU CIOCOOAMU
0OIlIeHUs U B3aUMOJICUCTBHUSI, IOHUMATD
HaMEpEHUSs IPYTUX JIIOJIeH, TPOSBIATh YBAXKUTEIHLHOE OTHOLIEHUE K COOECETHUKY U B
KOppekTHO (opme (GopMyIUpoBaTH CBOM BO3PAXKEHUS; Pa3BEPHYTO W JIOTUIHO
u3JlaraTh CBOIO TOUKY 3PEHHUS C UCIIOJIb30BAHUEM SI3BIKOBBIX

CpPEHCTB.

CoBMecTHAs 1eATEJIbHOCTD:

MOHMMATh W HCIOJL30BaTh MPEUMYIECTBA KOMAHIAHOM ¢ WHIWBHUIYaJIbHOU
paboThl MpU PEIICHUH OMOJIOTHYECKOU MpoOIeMbl, 0OOOCHOBBIBATH HEOOXOJIUMOCTD
NPUMEHEHUsI TPYNMOBBIX (OPM B3aUMOJICHCTBUA TIPU pEIICHUH Yy4eOHOM 3amauu;
BBIOMpATh TEMATUKY U METOJbl COBMECTHBIX JIEUCTBUM C YUETOM OOIIUX UHTEPECOB
U BO3MOXHOCTEH KaXJOro 4YieHa KOJUJIEKTHBA, NPUHUMATh €U COBMECTHOM
JEATEeIbHOCTH, OPTraHU30BbIBATH W KOOPJUHHUPOBATH JEUCTBUS MO €€ JIOCTHUXKEHHUIO:
COCTaBJIATh IJIaH JEUCTBUM, paclpeiessaTh PoJu ¢ YY4ETOM MHEHHUM Y4YaCTHUKOB,
00CYyXKJaTh pe3ysbTaThl COBMECTHOM paOOTHI; OLIEHMBATH Kauye€CTBO CBOEr0 BKJIA/a U
KQKJIOTO YYaCTHUKA KOMaHJIbI B 00U
pe3ysbTar Mo pa3padOTaHHBIM KPUTEPHUAM; MpeajiaraTb HOBBIE MPOEKTHI, OLIEHUBATH

UJICH C MO3UIIMH HOBU3HBI,

OpPUTUHAIBHOCTH,  MPAKTUYECKOM  3HAUYMMOCTH;  OCYIIECTBJISATH  TMO3UTHBHOE

CTpaTEerun4ecKoe MOBEJICHUE B PA3IUYHBIX CUTYaIIHSX,

IIPOABIIATE TBOPUYCCTBO U B006pa)K€HI/Ie, OBITH HMHHUIIMATUBHBIM.

PeryasiTuBHbIC YHUBEPCAJbHBbIE YUeOHbIE IeHCTBUS
Camoopranusanus:
HCTIOJB30BaTh OMOJIOTHYECKUE 3HAHUS JJ1sI BBISIBJICHUS IPOOJIEM U UX PEIICHUS
B JKM3HCHHBIX U YYEOHBIX CHUTYaIlUsX; BHIOMpATh Ha OCHOBE OMOJIOTMYECKUX 3HAHUM
L[EJICBBIE U CMBICIIOBBIC YCTAHOBKHU
B CBOMX JEHCTBHUSX U MOCTYNKaXxX MO OTHOLICHUIO K )KUBOW MPUPOJIE, CBOEMY 310POBBIO
U 3JI0POBBI0  OKPYXAKOUIMX; CaMOCTOSTEIBHO OCYIIECTBISITh IO3HABATEJIBHYIO
NEATEIIbHOCTh, BBISIBIISITH MPOOJIEMBI, CTABUTh U (POPMYITUPOBATH COOCTBEHHBIC 3a]]a4H B
00pa3oBaTeNbHONM  JEATEIBHOCTH U JKU3HEHHBIX CHUTYyallMAX; CaMOCTOSITEJIbHO
COCTABJISTH TUIAH PEMICHUS TMPOOJIEMBI C Y4ETOM UMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH U MPEANIOUYTEHUMN; TaBaTh
OIICHKY HOBBIM CUTYallHsIM;
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pacIMpsATh paMKH Yy4eOHOTO MpeAMETa HA OCHOBE JIMYHBIX MPEANOUYTECHU; 1eTaTh

OCO3HaHHBIN BBIOOD, apTYMEHTHPOBATH €0, OpaTh OTBETCTBEHHOCTh
3a pEIICHHE;

OLICHUBATh IPUOOPETEHHBIN OIIBIT;

croco0cTBOBaTh (DOPMHUPOBAHUIO U MPOSBICHHUIO IIMPOKOW SPYIUIMH B Pa3HBIX
00JIacTsAX 3HAHUM, MOCTOSHHO TMOBBIIIATH CBOM 00pa30BaTENbHBIA U KYJIbTYPHBIN
YPOBEHB.

CaMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTHUBHI B JIEATEILHOCTb,
OIIEHUBAaTh COOTBETCTBUE PE3YJbTATOB IIEJSAM; BIAJETh HABBIKAMU MO3HABATEIHHOMN
pediiekcuu Kak OCO3HAHMSI COBEPIIAEMBIX JECHCTBUI M MBICIUTEIBHBIX MPOIECCOB, UX
pe3ynbTaTOB U OCHOBAHMM, HCIOIL30BATh MPUEMBI PEIICKCUU VISl OLICHKU CUTYalluH,
BBIOOpA BEPHOTO PEIICHMS; YMETh OIICHMBATh PUCKH M CBOEBPEMEHHO MPUHUMATh
pELIECHUs MO WX CHUKEHHIO; MIPUHUMATh MOTUBBI U apryMEHTBI JPYTUX IpPHU aHAIU3€
pe3yJbTAaTOB ESTEIBbHOCTH;

IIpunsiTue ceds U APyrux:
IPUHUMATH ce0sl, MIOHWMas CBOU HEJIOCTATKU U JIOCTOMHCTBA;
OPUHUMATh MOTHUBBI M apPryMEHThl JPYrMX I@IpU aHAJINU3€ pPe3yJbTaTOB
NeATEIbHOCTH;, MPU3HABATh CBOE MPABO U MPaABO APYrMX HA OIIMOKU; pa3BUBATh
CIIOCOOHOCTH MTOHUMATh MUP C TIO3UIUHU APYTOTO YEIOBEKA.

HPEAMETHBIE PE3YJIBTATDBI

[IpenmMeTHbIE pe3yabTaThl OCBOCHUS COEpKaHUs yueOHOro npeameta «bruonorusp
Ha yriayOJIEHHOM YpPOBHE OPUEHTHUPOBAHBI Ha obOecriedeHrue MPOPUILHOIO O00YyUYEHUS
oOyyvarouuxcst onosorud. OHM BKIIIOYAIOT: crienuduyueckue Ay OMOJIOTMU Hay4HbIE
3HaHUSA, YMEHUS U CHOCOOBbl JEHCTBUI 1O OCBOEHHMIO, HHTEpIpETalud U
npeoOpa3oBaHUI0 3HAHWMM, BUJBI ACSITENBHOCTU MO MOJYYEHUIO HOBBIX 3HAHUM U X
NPUMEHEHUIO B Pa3JIMYHbIX YYEOHBIX, @ TAKK€ B PEAIbHBIX >KU3HEHHBIX CUTYalMsX.
[IpeameTHbIE PE3yIbTATHI IPEACTABIECHBI MO FOJIaM U3YUYEHUS.

[IpeameTHbIEe pe3yiabTaThl OCBOEHHUA yueOHOro npeamera «buonorus» B 10 kiiacce
JOJDKHBI OTPaXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUI O MECTE U POJM OMOJOTUU B CUCTEME €CTECTBEHHBIX
HayK, B ()OPMHUPOBAHUU €CTECTBEHHO-HAYyYHON KapTHHBI MHUpA, B MO3HAHUU 3aKOHOB
OpUPOABl U PEHICHUH MPOOJIEM pPalMOHAIBHOIO MPUPOJONOIL30BAHMS, O BKIAJE
POCCHUHCKHUX U 3apyOeKHBIX YYEHBIX B pa3BUTHE OWOJIOTUH; BIIAJEHUE CUCTEMOMU
OMOJIOTMYECKUX 3HAHWM, KOTOpas BKJIIOYAET: OCHOBOIIOJArarlue OHOJIOru4YecKue
TEPMUHBI W TOHATUS (KU3Hb, KJIETKa, OpraHu3M, MeTaboiau3M, TOMEOCTas,
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CaMOperyJisiliisl, CaMOBOCIIPOU3BENEHNE, HACIEICTBEHHOCTb, M3MEHYMBOCTb, POCT U
pa3BuTHE), OMOJOTHYECKHE TeOpUH (KIETOUHAS TEOpHs

T. IlIBanna, M. llneiinena, P. BupxoBa, XxpoMocoMHas Teopus HaclieACTBEHHOCTH T.

Moprana), yuenuss (H.W. BaBunoBa — 0 meHTpax MHOTrooOpasusi U MPOUCXOXKICHUS

KYJIbTYPHBIX PpPAacTE€HUI), 3aKOHbl (€IMHOOOpa3usi INOTOMKOB II€PBOTO IOKOJIEHHS,

paclieIUieHns, YUCTOTBl TraMeT, He3aBUCUMOro HacienoBanus [. Mengens,

TOMOJIOTUYECKUX PSAAOB B HaciecTBeHHOM n3menunsocty H.W. BaBunoa), npuHLIHUIIBI

(KOMILJIEMEHTapHOCTH); BJIaJICHUE  OCHOBHBIMHU METOJAMU HAy4yHOTO  I1O3HAHUS,
UCITIOJIb3yEMBIX

B OMOJOTMYECKHX HCCIEIOBAHUAX JKUBBIX OOBEKTOB (OMHCAHHE, M3MEpPEHHE,
HaOJI0/IEeHNE, IKCIEPUMEHT); YMEHHE BBIIEISATH CYIIECTBEHHBIC MPU3HAKU: BHUPYCOB,
KJIETOK MPOKapHOT U 3YKAPUOT, OJAHOKIETOYHBIX M MHOTOKJIETOUYHBIX OpPraHU3MOB, B
TOM 4HuClIe OaKTepuid, TpUOOB, pacTEHUI, )KUBOTHBIX U YEJIOBEKa, CTPOCHHSI OPTaHOB U
CHUCTEM OpraHOB pPACTEHUH, UBOTHBIX, UEJIOBEKAa, IMPOLECCOB KU3HEACITEIbHOCTH,
OPOTEKAIOIUX B OPraHW3Max pacTeHHH, >XKMBOTHBIX M 4YEJIOBEKA, OMOJIOIMYECKHUX
IpoleccoB: OOMeHa BellecTB (MeTadoIM3M), MPEBpPAlICHUS JHEPruu, OpOKEHHS,
aBTOTPO(PHOrO M TeTEepOTPO(PHOrO TUIIOB MNUTAHUSA, (POTOCHHTE3a M XEMOCHHTE3a,
MUTO3a, MeHO03a, raMeToreHe3a, >MOpHOreHe3a, MOCTAIMOPHOHAIBHOTO Pa3BUTHS,
Pa3MHOXKEHHUS, MHIUBUIYaJIbHOTO Pa3BUTHS OpraHu3Ma (OHTOT€HEe3a), B3aUMOICHCTBUS
T€HOB, TE€TepO3UCa, HMCKYCCTBEHHOIO0 OTOOpa; yMEHHE YCTaHaBIMBaThb B3aWMOCBSI3U
MEXy OPTaHOHUIaMHU KJIETKU U X QYHKIIUSIMHU, CTPOCHHUEM KJIETOK Pa3HbIX TKaHEH M UX
(GYHKIUSAMHU, MEXIy OpraHaMM M CHCTEMaMU OpPraHOB y pacTEHUM, >KUBOTHBIX U
YyelloBeKa M UX (QYHKIUSMH, MEXAY CHUCTEMaMH OpraHOB U UX (YHKUUSAMHU, MEXIY
sTamaMu OOMEHa BEIeCTB, dSTalmaMd KIETOYHOTO IMKIA W JKU3HEHHBIX IMKJIOB
OpraHM3MOB, OJTalmaMM SMOPUOHAIBHOTO pAa3BUTHSA, TE€HOTHUIOM M (PEHOTHUIIOM,
denotuniom u (axkTopamu cpeapl OOUTAHHS; yYMEHHE BBIABIATH OTIMYUTEIBHBIC
MIPU3HAKY JKUBBIX CUCTEM, B TOM YHCJTIE

pacTeHMii, >KMBOTHBIX M YEIOBEKa; YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIIHNE
apryMEHTbI, OHOJOTHYECKYI0O TEPMHHOJOTHI0O U CHMBOJHUKY JUIsI JI0Ka3aTeIbCTBa
pOJICTBA  OpPraHM3MOB  pA3HBIX CHUCTEMAaTHUYECKUX TPYMI;, yMEHHE pemarhb
OMOJIOrMYECKUE 3a]Jaul, BBISBIISATH IPUYUHHO-CIICACTBEHHbBIE CBSI3U

MEX1y UCCIIETyeMbIMU OMOJIOTHYECKUMU MPOLIECCAMU U ABJICHUSIMU, J€JIaTh BHIBOJABI U
OPOrHO3bI HA  OCHOBAHMM  TOJYYEHHBIX  pPE3YyJbTaTOB; YMEHHE  BBIIOJHATH
Ja00paTOpHBIE U MPAKTUUECKUE paboThl, COOJIIOAAThH TTpaBUiia

npu pabote ¢ y4eOHBIM W J1a0OpaTOPHBIM OOOPYJOBaHWEM;, YMEHHE BBHIIBHTATh
TUMOTE3bI, MPOBEPSITh HMX SKCHEPUMEHTAIBHBIMU CpelCcTBaMH, (HOpMyIHupys Ielb
UCCIIEJIOBaHMSI, aHAM3UPOBATh MOJTYYCHHbIE PE3yJbTaThl U JI€JaTh BBIBOJBI, YMEHUE
y4acTBOBaTh B Y4e€OHO-UCCIEAOBATEIbLCKOM paboTe 1O OHOJOTHMH, HKOJOTUM U
MEAMIIMHE, MPOBOAMMOM Ha 0a3e IIKOJbHBIX HAyYHBIX OOLIECTB, U MYOJUYHO
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NPEACTABIIATh IOJYYCHHBIC PE3yJIbTaThl HAa YYCHHUYECKMX KOH(MEPEHIUAX; YMEHHUE
OTICHUBAThH ATUYECKUE aCTIEKTHl COBPEMEHHBIX MCCIICIOBAaHUN B 00J1aCTH

Owonmorni W MEOUIMHBI  (KJIOHUPOBAaHWE, WCKYCCTBEHHOE  OILIOJOTBOPECHHE,
HaIpaBJICHHOE U3MCHEHUE TCHOMA U CO3JJaHUE TPAHCTEHHBIX OPraHU3MOB);

YMEHHE OCYIISCTBIIATH OCO3HAHHBIA BBIOOp Oyaymieii mpodeccCHoHATBHOR
NEATETLHOCTH B 00JacTH OWOJIOTHHM, MEIWUIIMHBI, OMOTEXHOJIOTHH, BETCPUHAPHH,
CEBCKOTO XO3SMCTBAa, MHUINCBOM IPOMBIIUICHHOCTH, YIAyOasATh IT03HABATCIbHBIN
WHTEPEC, HANpaBJICHHBI Ha OCO3HAHHBIA BBIOOP COOTBETCTBYIOIICH mpodecchu u
NPOJOJDKEHNEe  OMOJIOTHYECKOTO  OOpa3oBaHWSl B OpPraHU3ANMSIX  CPEIHETO
PO ECCUOHAIEHOTO U BBICIIETO 00pa30BaHUSI.

[IpeameTHbIC pe3yabTaThl OCBOEHUA yueOHOro npeamera «buonorus» B 11 kiiacce
JOJKHBI OTPaXKaTh:
c(hOpMHUPOBAHHOCTH 3HAHUM O MECTE U POJIU OUOJOTUU B CUCTEME €CTECTBEHHBIX
HayK, B GOPMHUPOBAHUU COBPEMEHHOMN €CTECTBEHHO-HAYYHOW KapTHUHBI MUpa, B
MO3HAHUU 3aKOHOB MPHUPOJIBI U PEIICHUH SKOJIOTHUECKUX MPOOJIEM YeI0OBEYECTBA, a
TaKXe B PEUICHUU BOIPOCOB PAlMOHATILHOTO MPUPOAOIOIL30BaHus, U B POPMUPOBAHUU
[IEHHOCTHOTO OTHOIICHUSI K IPUPOJIE, 00IIECTBY, YEIOBEKY, O BKJIaJEe POCCUNCKUX U
3apyOeKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE OMOJIOTHUH; YMEHUE BJIAJIETh
CUCTEMOM  OHMOJIOTUYECKHX  3HAHH, KOTOpast BKJIFOYAET ONPEACIICHUS
Y TIOHUMAHUE CYIIHOCTH OCHOBOIIOJIAratoluX OMOJIOTHYECKUX TEPMUHOB U TTOHSTUI
(Bum, skocucrema, orocdepa), OnoJoruuecKue Teopuu (IBOIIOIIMOHHAS Teopus Y.
JapBuHa, cuHTeTHYECKas Teopusi sBooInn), yuenus (A.H. CeBeprioBa — o myTsax u
HarpaBJIeHUsX 3Borroruu, B.M. BepHanckoro — o 6uocdepe), 3aKkoHbI (TeHETHYECKOTO
paBHoBecus [x. Xapau u B. BaitnOepra, 3apozasieBoro cxoqcrtsa K.M. bapa), npasuia
(MuanMyMa FO. JInbuxa, 2K0JIOrHuecKoi MUpaMuIbl SHEPTHUH ), TUTIIOTE3bI (THIOTE3a
«vupa PHK» V. I'unbepra); ymeHue BiageTb OCHOBHBIMU METO/IaMH HAYYHOTO
MO3HAHUS, UCTIOJIb3YEeMbIMU
B OMOJIOTUYECKUX UCCIEAOBAHUSIX KUBBIX 0OBEKTOB U SKOCUCTEM (OMUCaHUE,
U3MepeHue, HaOJIoIcHuE, AKCIIEPUMEHT),  CIOcO0aMM BBISBICHUS U
OLICHKH aHTPOIIOTE€HHBIX U3MEHEHUH B IPUPOJIC; YMEHUE BBIICIATh
CYIIIECTBEHHBIC TTPU3HAKH: BUIOB, OMOTE€OIIEHO30B, YKOCUCTEM U
ouocdepsl, CTaOMIM3UPYIOIIETO, ABWKYIIETO U Pa3phIBAIOIIETO €CTECTBEHHOI0 0TOOpAa,
aJUIONAaTPUYECKOTO U CHUMITATPUUECKOTO BUI000pa30BaHUs, BIUSHUS JBIKYIIUX CHII
DBOJIIOIUU Ha TeHOGOHJ TOIMYJSIUN, MPUCIOCOOJICHHOCTH OPTaHu3MOB K Cpele
oOWTaHuUs, 4YepeOBaHUsI HAIPABICHUM HBOJIOLMM, KPYrOoBOpOTa BEHIECTB M IOTOKA
SHEPIUM B JKOCUCTEMAX; YMEHUE YCTAaHABJIMBATh B3aMMOCBS3UM MEXIY MPOLECCAMU
ABOJTIOIUH, IBIDKYIITUMU
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CUJIaMHU aHTPOIIOreHe3a, KOMIIOHEHTAMHU Pa3IMYHbIX SKOCUCTEM U MPHUCIIOCOOIECHUSIMU
K HUM OPraHU3MOB; YMEHHE BBIABIATH OTIMYUTEIbHbIC MPHU3HAKU >KUBBIX CHCTEM,
MPUCIOCOOJICHHOCTh BHUJOB K cpele OOWTaHus, aOMOTHUYECKHMX M OHOTHUYECKHX
KOMITOHEHTOB 3KOCHCTEM, B3aMMOCBSI3€ OpraHru3MOB B COOOIIECTBAX, AaHTPOIIOTEHHBIX
U3MEHEHMH B  OJKOCHCTEMax  CBOEH  MECTHOCTH; YMEHHE  HCIOJIb30BaTh
COOTBETCTBYIOIIME APTYMEHTHI, OHUOJOTHYECKYI0 TEPMHHOJOTHIO M CHMBOJIUKY JUIS
JI0Ka3aTeNbCTBA POJCTBA OPTaHU3MOB PA3HBIX CHCTEMATHUECKUX TPYIII, B3aUMOCBSI3U
OpraHM3MOB U CpeIbl OOWTaHUS, EJUHCTBA YEJIOBEYECKUX pac, HEOOXOAMMOCTHU
COXpaHEHHUsI MHOTrooOpa3usi BHJOB M DKOCHUCTEM KaK YCIOBUS COCYIIECTBOBAHUS
OpUpOJIbI M YENIOBEUYeCTBA; YMEHHE pellaTh OHOJOTUYECKHE 3aJauM, BBISBIATH
MPUYUHHO-CJIEICTBEHHBIE CBSI3U
MEXJly UCCIIETyEMbIMU OMOJIOTUYECKUMH IPOLECCAMU U SIBJICHUSIMHU, J€JaTh BBIBOJIbI U
NPOrHO3Bl HA OCHOBAHMU TOJYYCHHBIX  pPE3YyJbTaTOB; YMEHHE  BBITIOJIHATH
71a00paToOpHbIE U MPAKTHUECKHUE PabOThl, COOIIOAATH MTpaBUIIa
pHu paboTe ¢ yueOHbIM U JTA0OPATOPHBIM 00OPYIOBAHUEM; YMEHUE BbIIBUTATh
TUIIOTE3bI, IPOBEPATH UX IKCIIEPUMEHTAIBHBIMU CPEICTBAMU, POPMYIUPYS 1IENb
WCCJICTOBaHMSI, aHATM3UPOBATh TIOTyUYEHHBIC PE3YIbTATHI U IeJIaTh BHIBOABI; YMEHHE
y4acTBOBATh B yU€OHO-UCCIIEI0BATEIbCKOM paboTe 1Mo OMOJIOrHH,
JKOJIOTUM M MEIUIMHE, MPOBOAMMOM Ha 0a3e IIKOJbHBIX HAyYHbIX OOIIECTB, U
nyOJIMYHO TPENCTaBIATh IMOJYYCHHBIE Pe3yabTaThl Ha YUYEHHYECKUX KOH(EPEHIIUAX;
YMEHHE OIICHUBATh TUTIOTE3bl M TEOPUH O MPOUCXOKICHUH KU3HU, YETIOBEKA U
YeJI0BEUYECKHX pac, O MPUUMHAX, TOCIEACTBUAX U CIOCO0ax MpeaoTBpaIlICHUs
rJ100abHBIX U3MEHEHU B Onocdepe; yMEeHHE OCYIIECTBISATh OCO3HAHHBIN BBIOOD
Oynymieit mpodeccuoHaabHON
JESTEIbBHOCTH B 00JIaCTH OWOJIOTMH, HKOJIOTUH, HPUPOJONOIb30BAHUS, MEIULUHBL,
OMOTEXHOJIOTUH, TICUXOJOTHH, BETEPUHAPUH, CEIBCKOTO XO3SHCTBA, MHINEBOMN
IPOMBIIIIICHHOCTH, YIAyOJNsITh T[O3HABAaTEIbHBIA HWHTEPEC, HaIPaBICHHBIH Ha
OCO3HAHHBIM BBHIOOP COOTBETCTBYIONIECH Mpodeccuu W MPOJOJDKEHHE OMOJIOTHUYECKOTro
00pa3oBaHus B OpraHU3alMsIX CpeaHero npodecCuoOHaIBLHOTO U BBICIIEr0 00pa30BaHMUs.
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10 KJIACC
No HanmenoBanne tem | KonnuectBo OcHOBHBIE BUBI IEATEIIBHOCTH
[IporpammHoOe conepkanue
/11 y4eOHOTO TIpeIMeTa 4acoB 00yJaronuxcs
1 | Tema «buoJiorusi Kak HAyKa»
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1.1

buosnorus kak
KOMIUJICKCHAS] HAyKa M
KaK 4acThb
COBPEMEHHOIO
oOmecTBa

CoBpemeHHas OUOJIOTHS —
KOMIUIEKCHas Hayka. KpaTkas ucropus
pa3BuTHs Ouosoruu. buonorudeckue
HAyKU U U3y4aeMble UMH MPOOIJIEMBI.
dyHIaMEeHTAITbHBIE, PUKIIATHBIC U
MTOMCKOBBIC HAYYHBIC UCCIICOBAHUS B
OuoJioruu.

3HadeHue 6nuosioruu B GOpMHUPOBAHUU
COBPEMEHHOW €CTECTBEHHO-HAYYHON
kapTuHbl Mupa. [Ipodeccun, cBsizannbie
¢ 6uosiorueit. 3HaueHue OMOJIOTHU B
MPaKTUYECKON JACATEIHPHOCTH YEIOBEKa!
MEJUIMHE, CEIbCKOM XO03SIMCTBE,
TTPOMBITIUICHHOCTH, OXPaHE MPUPOIBI.

JdemoHcTpanuu

[Moptpetsl: Apuctorens, Teodpacr,
K. JInnnen, X.b. Jlamapk, Y. /lapBun,
V. T'apseit, I'. Mengaens,

B.N. Bepnanckui, N.11. I1aBnos,

PackpbiBaTh cojiep;kaHuE TEPMUHOB U
MOHATUI: HAYYHOE MUPOBO33PEHHUE,
Hay4Hasi KapTUHA MUpPa, HAyYHbIN
METO/I, TUIIOTE3a, TEOPHSI, METOIbI
HCCJICJIOBAHUS.

XapakTepu3oBaTh OMOJIOTHIO KaK
KOMILUJIEKCHYIO HayKy, €€ MECTO U POJib
Cpeau APYruX €CTECTBEHHBIX HAYK.
O11eHUBATh BKJIAJT OT€YESCTBECHHBIX
Y4EHBIX B pa3BUTHE OUOJIOTHH.
OneHuBaTh poJib OMOJIOTUIECKUX
OTKPBITUI U UCCIICIOBAHUN B PA3BUTHU
HayKH U MPAKTUYECKOU eI TETbHOCTH
JIFOJICH.

[Tepeuncnars npodeccuu, CBSI3aHHbIE C
COBPEMEHHOU OUOJIOTHEH.

[IpuBOIUTH MPUMEPHI TPAKTUIECKOTO
HCITOJIB30BAHUS JTIOCTYKECHUIH OMOI0TUH
B MEIUIIMHE, CEIILCKOM XO035ICTBE,
MIPOMBIIIJIEHHOCTH U OXPaHE TPUPO/IBI
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.M. MeunukoB, H.I1. BaBuios,

H.B. Tumodeer-PecoBckuid,

Jx. Yorcon, ®@. Kpuk, /[.K. benses.
Ta6auipl 1 cxembl: «CBSI3b OMOJIOTHH C

IpYruMu HaykaMm», «Cuctema
OMOJIOTrMYECKHUX HAYK»

Htoro yacos 1o teme 1

2 | Tema «’KuBble CHCTEMBbI U UX U3YYECHUE)
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2.1

JKuBbIe cUCTEMBI U UX
CBOMCTBa

JKuBble cCUCTEMBI KaK MPEeaMET
n3ydeHus onosioruu. CBOMCTBA KUBBIX
CHUCTEM: €IMHCTBO XUMUYECKOTO
COCTaBa, IUCKPETHOCTh U LEIOCTHOCTD,
CJIO)KHOCTH M YIIOPSIIOYEHHOCTh
CTPYKTYPBbI, OTKPBITOCTb,
CaMOOpPTraHU3alINs,
CaMOBOCIIPOU3BECHUE,
pa3ApaxKUMOCTh, K3BMEHYUBOCTb, POCT
U pa3BUTHE.

JemoHcTpauumn

Tabnuib! 1 cxembl: «OCHOBHBIE
MPU3HAKHU XKU3HW», «brnonornueckue
cucTeMbl», « CBOMCTBA KUBOU MaTEpUM»

PackpsiBaTh coziep:kaHue TEPMUHOB U
TIOHSATHUI: )KUBasi CUCTEMA, DJIEMEHT,
MOJICUCTEMA, CTPYKTYPa; OTKPBITOCTb,
BBICOKAs YIOPSAI0YCHHOCTb,
YIIPABISIEMOCTh, UEPAPXUUHOCTb.
XapakTepu3oBaTh CTPYKTYpPY U
CBOKMCTBA JKMBBIX CUCTEM, OTJIMYUS
XHMHYECKOTO COCTaBa 00BEKTOB KUBOI
Y HEeXKWBOM MPUPOBI, OOIIHI TIPHUHITUTI
KJIETOUHOW OPTaHU3aINHU KUBBIX
CHCTEM.

CpaBHuBaTh OOMEHHBIE MPOLIECCHl B
HEKHMBOU U JKUBOU MIPUPOJE;
PACKpbIBATH CMBICIT PEAKLIAN
MeTadoIM3Ma.

OOBSACHATH, MEXaHU3MbI CAMOPETYJISIINT
YKHUBBIX CUCTEM PA3JIMYHOTO
HUEPAPXUYECKOT0 YPOBHS; PACKPHIBATH
CyTh IPUHIIUAIIOB

IIOJIO’KUTEIIBHOU U OTPULIATEIILHOU
00paTHOM CBSI3H.

AHaIN3UPOBATh CBOMCTBA
CaMOBOCIIPOU3BEACHMS, pOCTa U
Pa3BUTHSI OPraHU3MOB
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2.2

YpoBHeBas
OpraHu3alusl JKUBbIX
CUCTEM

YPpOBHH OpraHU3ALNH KUBBIX CUCTEM:
MOJICKYJISIPHBIN, KIE€TOYHBIN, TKAHEBBIM,
OpraHU3MEHHBIN, MOMYJISIIUOHHO-
BHUOBOM, YKOCUCTEMHbIN
(OMoreo1eHOTHYECKHIt), OMOCHEPHBIA.
[Ipouecchl, IpOUCXOASAIIUE B JKUBBIX
cucremax. OCHOBHBIE IPU3HAKU
xuBoro. JKu3sHb kak ¢popma
cyliecTBoBaHUs Marepun. Hayku,
M3YyYaroIue *KUBbIC CUCTEMbI Ha
Pa3HBIX YPOBHSX OpraHU3aIUU.
N3yuenune xkuBbIX cucteM. MeToibl
Oouosiornyeckoi Hayku. HaGmonenue,
U3MEPEHUE, IKCIIEPUMEHT,
cucteMaruzanus, Mmetaananus. [lonstue
0 3aBHCHMOM U HE3aBUCUMOMN
nepemeHHou. [lnanuposanue
skcniepuMenTa. [loctraHoBKa U npoBepka
runore3. Hynesas runoresa. [lonstue
BBIOOPKH U €€ JJOCTOBEPHOCTh. Pazdpoc
B OMoJsiornueckux JaHHbIX. O1ieHKa

PackpreiBath conepkaHue TEPMUHOB U
ITIOHATHH: OOMEH BEIISCTB U
IpeBpalieHrue SHEPTHUH,
CaMOBOCIIPOU3BEICHUE, CAMOPET YIS,
pa3BUTHE, KU3Hb, HAYYHBIN (aKT,
HAy4YHbII METOJI, IpobiiemMa, TUIoTe3a,
TE€OpHsl, MPaBUJIO, 3aKOH.

[lepeuncnars NpU3HAKU KUBOTO.
XapakTepu3oBaTh OCHOBHBIE YPOBHU
OpraHu3alliy KUBBIX CUCTEM U METOJIbI
OMOJOTHYECKHUX MCCIICTOBAHUM.
OnuceiBaTh 0COOCHHOCTH, XapaKTEPHbIC
JUJIS1 KQXKJIOT0 YPOBHSI OpTaHU3alluN
JKHBOTO.

Ha3zbiBaTh HayKku, U3y4aroliue K1UBbIC
CHUCTEMBI Ha Pa3HBIX YPOBHIX
OpraHu3allyu.

CpaBHUBATH MEXIY COOOM )KUBBIE
CHUCTEMBI Pa3HBIX YPOBHEHN OpraHU3aIuu
U MIPOMCXO/IAIINE B HUX MPOLIECCHI.
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JIOCTOBEPHOCTH IOJYYEHHBIX
pe3ynbTaToB. [IpuunHbI HCKaKEHUA
pe3yJIbTaTOB 3KcnepuMenTa. [loustue
CTaTUCTUYECKOIO TECTA.

JemoHcTpanumn

Tabnuibl 1 cXeMbl: «YpOBHU
OpraHHU3aLNH )KUBOW MPUPOIBD»,
«CtpoeHune KUBOTHOU KIETKU,
«Txanu )kUBOTHBIX», « CUCTEMBI
OpPraHOB YEJOBEYECKOTO OPraHu3May,
«buoreouenosy», «buocdepar,

«MeToapl n3ydeHHs :KUBOU MIPUPOJIBDY.
Oo6opynoBanme: 1abopaTopHOE
o0opymoBaHue ISl IPOBEACHUS
HaOII0ICHUM, U3MEPEHHUH,
skcniepuMeHToB. [IpakTnueckas
padora

«Hcnonp3oBaHue Pa3iIn4YHbIX MCTOIOB
IIPpHU N3YUYCHUHU KUBBIX CUCTCM).

[Toka3bIBaTh pOJb TUNIOTE3 U TEOPUN B
(hopMHpPOBAHNN €CTECTBEHHOHAYYHOU
KapTUHBI MUPA

Hroro

9aCoOB I10 TEMC

Tema «buosiornst KJIeTKN»

48



denepanpHas padbouas mporpamma | buosnorus. 10—11 kmaccsl (yrimyOnEHHBIN YPOBEHB)

3.1

HcTopust OTKpPHITHS U
M3YUYCHHUS KIIETKHU.
Krnerounas teopus

KrneTtka — cTpykTypHODYHKIIMOHATHHAS
€MHULIA )KUBOTO.

Hctopus OTKpBITHS KIETKH.
Pa6ortsr P. I'yka, A. JIeBenryxka.
Knerounas reopus (T. llIBanH,

M. Uneiaen, P. Bupxos). OcHOBHBIE

PackpbiBaTh cofiep:kaHrue TEPMUHOB U
NOHSATHN: KJIETKA, OPTAHEILIBI,
AYKapUOTHI, MPOKAPHOTHI, BUPYCHI,
IIATOJIOTHS (KJIeTOYHAast OMOJIOTHS),
KJIETOYHAs TEOPHSL.

XapakTepru30BaTh OCHOBHBIE ATAIlb

TMIOJIOKEHUSI COBPEMEHHOMW KJIETOUYHOM
TEOpHUH.

JlemoHcTpanuu

[Toptpetsi: P. I'yk, A. JIleBeHryk, T.
[ITBanH, M. llInennen, P. Bupxos, K.
M. bap.

OobOopynoBaHme: CBETOBOW MHUKPOCKOIL,
MUKpPOTIpenapaThl PaCTUTEIIbHBIX,
YKUBOTHBIX U OAKTEPUAIBHBIX KIETOK

Pa3BUTHS [IUTOJIOTHH KaK HAYKH U €€
odopMIICHHE B KIICTOYHYIO OHOJIOTHIO.
[Toka3siBaTh BKJIAJ yUEHBIX-OMOJIOTOB
B U3Y4YEHHE KJIETOYHOTO CTPOCHUS
OpTaHU3MOB.

[TepeuncnsaTh OCHOBHBIC ITOJIOKCHUS
KJICTOYHOM TEOpHH, OOBSICHITH €€ POJIb
B (hOpPMUPOBAHNH €CTECTBEHHOHAYYHOM
KapThHBI MUpa. [IpuBOAUTH
JIOKa3aTelIbcTBa POJICTBA OPTAHU3MOB
C UCTIOJIb30BAaHUEM IMOJIOKEHU M
KJIETOYHON TEOPUU
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3.2

MeTtonabl
MOJIEKYJIIPHON U
KJIETOYHON OMOJIOTHH

MeToabl MOJIEKYJIIPHOU U KJIETOYHOU
OMOJOrMU: MUKPOCKOIIHS,
xpomaTtorpadusi, anekTpopopes, METO
MEYEHBIX aTOMOB, MU PepeHInanTbHOe
HEHTpU(yrupoBaHUe, KyJIbTUBUPOBAHUE
KJIETOK.

H3yuenue gpuxcuposanHvlx Kiemox.
DJEKTPOHHAsT MUKPOCKOIIHSI.
Kondghoxkanvnaa muxpockonus.
Bumanvnoe (npuscusnennoe) usyuenue
KAeMmoK.

JleMmoHcTpanuu

PackpsIBaTh cojiepKaHUE TEPMUHOB U
MOHSATUIN: MUKPOCKOTIMPOBAHUE,
MIPUTOTOBJIICHUE CPE3O0B,
muddepeHIanTbHOe OKpaliBaHue,
xpomatorpadusi, d5eKTpodopes, METo
MEUEHBIX aTOMOB, IIEHTPU(YTUPOBAHUE,
METOJ1 KYJIbTYPhI KJIETOK U TKaHEH,
MeTtoj pekoMOrHaHTHBIX JIHK.
XapakTepu30BaTh OCHOBHBIE METOIbl
M3y4eHUS )KMBOW MPUPOJIBI. ['OTOBUTH
BPEMECHHBIC

MHKPOITPENApaThl, pACCMaTPUBATH UX

Tabauusl 1 cxembl: «CBETOBOU

MHUKPOCKOI», « DJIEKTPOHHBIN
MUKpOCKOI», «cTopust pa3BuTUs
METOJI0B MUKPOCKOIIAW.

O0opyaoBaHmne: CBETOBOW MHUKPOCKOII;
MUKPOIIpEnapaTsl PACTUTEIIbHBIX,

ZKHNBOTHBIX U 6aKTepI/IaJ'IBHBIX KJICTOK.

IIpakTnueckas padora «l3yuenne
METOJIOB KJIETOYHOM OHOoIOruu
(xpomarorpadusi, snekTpodopes,
muddepeHnmranbHoe
nentpudyruposanue, [11[P)»

B CBETOBOM MUKPOCKOII U JI€1aTh
OIMCaHUE.

OOBsICHATH U cOOMIOaTh TpaBUia
TEXHUKH MUKPOCKOIIMPOBAHUS
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Hroro yacos 1o teme 2
4 Tema «XumMu4eckasi OpraHu3auus KIeTKH»

4.1 | XuMUYEeCKHUI COCTaB 2 XHUMHUYECKUM CcOCTaB KIIeTKU. Makpo-, | PackpeiBarh conep:kaHue TEPMUHOB U
KieTkd. Boma u MUKPO- U YJIIbTPAMUKPOITIEMEHTHI. HOHSATUMN: AJIEMEHTBI-OMOTEHBI, IUII0Jb,
MHUHEPAILHBIC Bopa u e€ ponb kak pacTBOpHUTEIIS, BOJIOPOJIHAS CBSI3b, THIPODUIBHOCTD,
BCIIICCTBA peareHTa, yyacTue B ruipooOHOCTh, TYProp, MUHEPAJIbHBIC

CTPYKTYpPUPOBAHUU KIIETKH, BELIECTBA, Oy(pepHbIE CUCTEMBI,
TEILIOPETYIALUA. MUHEpAJIbHBIE AHHUOHBI, KATHOHEI. [lepeuncnate
BEIIECTBA KJIETKU, UX OMOJIornyecKas 0COOEHHOCTH XMMHUYECKOT'0 COCTaBa
poJib. POjIb KATHOHOB ¥ aHHOHOB B KJIETKU. Pa3nuyars Makpo-, MUKpPO- U
KiieTke. JlemoHcTpanuu YJIBTPAMUKPOIJIEMEHTBI, BXOIAIIUEC B
JlnarpamMmei: «Pacnpenenenue COCTaB XMBOI'0 U UX POJIb B OpraHU3ME.
XUMHYECKHUX JJIEMECHTOB B HCXKHBOU XapakTepu3oBaTb CTPOCHUE U CBOMCTBA
npupone», «Pacnpenenenue
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XUMHUYECKUX DJIEMEHTOB B KUBOUI
PUPOICH.
Tab6uuibl u cxembl: «lleproguyeckas

TabIMIa XUMUYECKHUX AJIEMEHTOBY,
«CTpoeHre MOJIEKYJIbI BOJIBI»,

((BGHIGCTB& B COCTAaBC OPraHu3MOB»

BOJIbI; OOBSICHATH MPUYUHBI €€ 0COOBIX
CBOMCTB U (DYHKIIMU B KIIETKE.

[Toka3wiBaTh poJIh KATHOHOB U AaHUOHOB
B 00€CTICUCHHUH MPOIICCCOB
KU3HEJICATCITLHOCTH (OCMOPETYJISIIHS,
CO37aHNe MEMOPAaHHOTO TTOTCHITHAIIA,
peryssmnus padboThl OEIKOB), pabOTHI
Oy(epHBIX cUCTEM.

VYcraHaBnMBaTh B3aUMOCBSI3b CTPOCHUS
1 (YHKIIMA HEOPTAaHUYECKHUX BEIIECTB
KJICTKH
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4.2

Opranuueckue
BEIIECTBA KJIETKH —
oenku

OpraHnyeckue BeIecTBa KICTKH.
buonornueckue nonumepsl. benku.
AMUHOKHUCIIOTHBINA COCTaB OENKOB.
CTpyKTypbl OETKOBOI MOJIEKYJIBI.
[lepBruuHas cTpykrypa Oeinka,
MEenTUAHAS CBsA3b. BTopuuHas,
TPETUYHAsI, YETBEPTUUHASI CTPYKTYPBHI.
Jenatypanus. CBoiicTBa OEJIKOB.
Knaccuduxkanus 6enkoBs.
buonornyeckue GyHkimu 0€IKOB.

Ipuonuwr.
JleMoHCcTpanumn
[Toptper: JI. [TonuHr.

Tabauue! u cxeMbl: «CTpoeHue
MOJIEKYJIbI Oenka», « CTPYKTYpbI
OEJIKOBOW MOJIEKYJIBI.

PackpbiBaTh cofiep:kaHrue TEPMUHOB U
MOHSTUN: MOHOMEPHI, MOJTUMEPHI, OETTOK
(IpoTeuH), NenTua, aMUHOKUCIIOTA,
NENTUIHAS CBA3b, MOJUIENTU,
JeHaTypauus, peHaTypanus,

TII00y sipHBIC U GUOPMILIIPHBIC OSIKH,
MIPUOHBI.

XapaxkTepusoBaTh OCJIKHU, UX
CTPYKTYPHYIO OpPTraHu3aluio U QyHKIUU
(cTpyKTypHasi, SHEpreTudeckas,
CUTHAJIbHAS, PETYISTOPHAS,
IBUTATEIIbHAS, 3alUTHAs,
(dbepMeHTaTUBHAS ).

Ha3plBaTh XUMHUYECKHE OCHOBBI
(bopMHUpPOBaHUS CTPYKTYp OEIKOBOM
MOJIEKYJIBI.

OobopynoBanme: XxuMu4eckas rnocyjia u
obopynoBanue. JlabopaTopHas
padora

«OO6HapyxeHHe OENKOB ¢ TOMOUIbIO
KauyeCTBEHHBIX PEaKIINii»

[IpuBoauTh mpUMEPHl GUOPUILISIPHBIX
TII00YJISIPHBIX OEJIKOB.

BBINONMHATE KaueCTBEHHBIE PEaKIUu
Ha OOHapyXeHue OCJIKOB B KIIETKE;
OOBSCHATH MOTYYCHHBIE PE3YJIbTATHI

b
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4.3 | Opranuueckue YraeBoasl. MoHOCaxapuisl, PackpsIBaTh cojiepKaHUE TEPMUHOB U
BCIICCTBA KIICTKH — Jucaxapuibl, oJiarocaxapuabl 1 TOHSATUM: YTJIIEBOAbI, MOHOCAXaPHU/IbI,
YTJICBOABI nonucaxapuabl. OO TIaH CTPOCHUsT | AUCAXapUIbL, OJTUTOCaXapuiel,

1 (U3UKO-XUMHUYECKHUE CBOMCTBA TOJIMCAXapH/Ibl, [TTF0K03a, prbo3a,
yrieBooB. Bronornaeckue gyukimpn | A€30KCHPHO03a, TAKTO32, MAITLTO3a,
yIIeBozoB. JleMoHCTpaunn caxapo3sa, Kpaxmas, TJIMKOTEH,
TaOmunel W CXEMBL: «Crtpoenue LIeITO103a.

MOJIEKYJT YIIIEBOLOBY Knaccuduimpoats yrieBosl 1o
CTPOECHHID M MEPEUYUCTATh HX
byHKINH.

IIpuBOAUTE pUMEpPHI PA3JIUYHBIX
YTJIEBOJIOB (MOHOCAaXapu/IoB,
IMCAXAPUI0B, OJIMTOCAXAPUIOB,
MO CaxapuioB)

4.4 | Oprannueckue Jlunuast. ['uapodunsHO-ruapododHbie | PackpbiBaTh cofep:kaHUe TEPMUHOB U

BCIICCTBA KJIICTKH —
JIMITUAbBI

cBoricTBa. Knaccudukarus TumuioB.
Tpurmunepunpl, GocdOTUINIBI, BOCKH,
cTepoubl. bruomornueckne GpyHKITMN
aunuaoB. OO0IIKe cBoiCcTBA
OMOJOTMYECKUX MEMOPAH — TEKYYECTb,
CITOCOOHOCTH K CaMO3aMbIKaHHIO,
MOJTYITPOHUIIAEMOCTb.

MOHATUI: JIMIUJIBI, TPUTJIULIEPUBI,
dbocdomunuabl, BOCKU, CTEPOUIBI,
JUTONPOTEUHBI, TIIUKOJIUTIUIBI.
KnaccuguimposaTs 1unuasl 1o
CTPOEHHIO; XapaKTepU30BaTh UX
dbyHKIIUN

JlemoHcTpanuu

Tabmuiel u cxembl: «CTpoeHUE MOJIEKYJT
JIUTIAJIOBY
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4.5

Hyxnennossie
kucinoTel. CTpoeHue u
dbynknuu JIHK, PHK,
ATD

Hyxkneunossie kucnorsl. JJHK n PHK.
CrpoeHne HyKJIIEMHOBBIX KUCIOT.
Hyxkneoruaepl. [Ipunimn
KOMILIEMEHTapHOCTH. [IpaBuio
Yapradda. Crpykrypa JHK — nBoitnas
cnupalib. MecToHaxoX1eHue u
ounonornyeckue pynkuu JHK. Buas
PHK. ®ynxuun PHK B kietke.
Crpoenune monekyinbl ATO.
Makposprudeckue CBSI3u B MOJIEKYJIE
AT®. buonorunueckue pynkunu ATO.
BoccTraHoBIEHHBIE IEPEHOCUHUKHU, UX
byHKUIMU B KIETKE. /[pyeue
HyKkaeozuompugocgamor (HTD).
CexBenupoBanue JTHK. Memoosi
2eHOMUKU, MPAHCKPUNIMOMUKU,
NPOMEOMUKU.

JdeMoHcTpanuu

IToprpetsr: /. Yorcon, @. Kpuk, M.
Yunkunc, P. ®panknun, @. CauHrep,
C. Ilpy3unep.

Tabmuib! u cxeMbl: «HykinenHoBble
KUCIOTBD», « CTPOEHUE MOJIEKYIIbI
ATO».

PackpeiBaTh conep:kaHue TEPMUHOB U
MOHSATUH: J€30KCUPUOOHYKIICUHOBAS
kuciota (JJHK), pubonyknennoBas
kuciora (PHK), Hykieotun, HyKIeo3u/,
a30THUCTbIE OCHOBAHMSI, ICHUH, TYaHHH,
LIWTO3UH, TAMUH, YpaILuI,
KOMIUIEMEHTAPHBIE OCHOBAHUS,
anenozuntTpudocdar (ATD),
MaKpOdIpruyeckas CBs3b,
CEKBEHUPOBAHKE, FTEHOMUKA,
TPAHCKPUNTOMUKA, IPOTEOMUKA.
XapakTepu3oBaTh, OMKUCHIBATH U
CXeMaTH4ECKH U300pakaTh CTPOCHUE
nykineornaa JJHK u nqoitHoOM cnimpaiin
JHK, cexBenuposanue /IHK.
OnuceiBaTh nponiecc perumkannu JJTHK
B KJIETKE M HAa3bIBaTh €r0 OMOJOTNYECKOE
3Ha4YCHHUE.

XapakrepuzoBatb pynkiuu JTHK.
Pazmuuate ctpykrypy u pynkiuun PHK.
OnuceIBaTh IPOLIECC TPAHCKPHUIILIMH.
CpaBHUBATh HYKJIEMHOBBIE KUCIOTHI
(IHK u PHK).

XapakTepru3oBaTh 0COOCHHOCTH
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Oo6opynoBanme: xuMuyeckasi mocyia u
obopynoBanue. JlabopaTopHas
padora

«MccnegoBanre HyKJIIEMHOBBIX KUCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3IMYHbIX
OpTraHU3MOB»

ctpoenus U pyukiuu ATO.
DopMyHpOBaTh U OOBICHITH MPUHIIMI
KOMILIEMEHTAPHOCTH U TIPABUIIO

Yapradda

4.6 | Mertoapl CTpyKTypHOU | CrpykTypHas OUOJIOTHS: PackpeiBath conep:kanue TEPMUHOB U
OuoI0rum OnoxuMHUYecKHe U Onopu3nYecKue NOHATUI: MOJIEJIMPOBAHUE,
HCCIIEIOBAHUS COCTaBa U KOMIIBIOTEPHBIN In3aiH. [lepeuncnate
MIPOCTPAHCTBEHHOM CTPYKTYPBI NEPCHEKTUBHbBIC HAITPaBICHUS
ouomouekyn. Mooenuposanue Hay4HBIX UCCIIEIOBAHUI B
CMpYKmMypbsl U QYHKYU OUOMOAEKYI U | CTPYKTYPHOU OMOJIOTUH, PACKPBIBAThH
ux komniekcos. KomnvromepHuwiii X 3HAYCHHUE I MEIUIIUHBI U
OU3AUH U OPeAHUYeCKULl CUHME3 CEIIbCKOT0 XO351CTBA
OUOMONIEKYl U UX HENPUPOOHBIX
anano206
Htoro yacoB no teme 10
S | Tema «Ctpoenne U QYHKIUHN KICTKH»
5.1 | Tumsl KIETOK. | THIIBI KIETOK: 3yKapuOTUYECKAS U PackpsiBaTh coziep;kaHue TEPMUHOB U

[IpokapuoTnueckas
KJIETKA

IPOKapUOTHUYECKAS.
CtpyKTypHO(DYHKIIMOHAILHBIE
00pa3oBaHUs KIETKH.

CtpoeHue npoKapuoTHUYECKON KIETKH.
Krnerounas crenka 6akrepuii u apxei.
Oco00eHHOCTH CTPOEHUS reTePOTPOPHOIA

NOHATUI: TPOKAPUOTUYECKAs KIIETKa,
KJIETOYHAsI CTEHKA, MYPEUH,
(doTOoCUHTETUYECKHE MEMOpaHBI,
dbnaremuH.

XapaktepuszoBarb (GOopMy U pazMepbl
IPOKAPUOTUYECKUX KIIETOK; (PYHKIIUU
TFE€HETUYECKOTr0 anmnapara mpoKapHorT.
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U aBTOTpOGHOMU

MPOKAPUOTHYECKUX KJIETOK. MecTto u
POJIb MPOKApHUOT B OUOLIEHO3aX.
JleMoHCcTpanumn

Tabnuibl u cxembl: «CTpoeHHe

AYKAPUOTUYECKOU KIeTKU», «CTpoeHue
MIPOKAPUOTUYECKON KIETKH

OnuceIBaTh
CIopooOpa3zoBaHums,
3HAUEHUE JUIsl BBDKUBAHUS OaKTEpHid
npu YXYAILICHUH yCIIOBUM
CYIIIECTBOBAHMSI.

nporiece
OoTMEYaTh €ro

OnuceiBaTh pa3MHOKEHUE MPOKAPHOT.
OueHuBaTh MECTO U POJIb MPOKAPUOT
B OMoOIIeHO3aX
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5.2

Ctpoenue
3YKAPUOTHYECKOMN
KJICTKHU.
[ToBepXHOCTHBIN
armapar KJIETKH

Crtpoenue 1 QyHKIIMOHUPOBAHUE
YKapUOTUYECKON KIIETKH.
[Tnazmatuueckas memOpaHa
(mnazmanemma). CTpyKkTypa
I1a3MaTHYECKO MEMOpPaHBbI.
TpaHcropT BEIECTB yepes
MJIa3MaTHYECKYI0 MeMOpaHy:
naccuBHbIN (MU dy3us, odnerd€HHas
1 y3ust), akTUBHBIN (IIEPBUYHBIN U
BTOPUYHBIN aKTUBHBIA TPAHCIIOPT).
[TonynpoHuitaeMocTh MEMOPaHHI.
Pabora HaTtpuii-kaaueBoro Hacoca.
OHJOIMTO3: MUHOLMTO3, (PArouUTO3.
Oxk3o1uTo3. Knerounas creHka.
CtpykTypa u QyHKIIHH KIETOYHOU
CTEHKU pacTeHul, rpuooB.
JleMmoHCcTpanumn

Tabnuiel u cxembl: «CTpoeHHE
IYKAPUOTUYECKOMN KIIETKN», «CTpoeHue

PackpbiBaTh cofiep:kaHrue TEPMUHOB U
MOHATHM: TUIa3MaTHYeCcKasi MeMOpaHa
(m1a3manemma), JKUJIKOCTHO-MO3anHAs
MOJIEIb, MEMOpaHHBIE OCJIKU
(mepudepruyeckue, MHTErPAIbHBIC),
TJIMKOKAIUKC, TU(dy3usi, 0CMOC,
aKTUBHBIA TPAHCIIOPT, HJIOIUTO3,
(haronuTo3, MUHOLUTO3, SK30LUTO3,
KJIETOYHAs CTEHKA, TIa3MOJIECMBI,
CUMILJIACT.

XapakTepu3oBaTb 0COOCHHOCTHU
CTpOEHUA U QYHKIIMH YKapUOTHIECKOM
KJIETKH; TPAHCIIOPT BEILIECTB YeEpe3
MJIa3MaTHYECKYI0 MeMOpaHy:
[ACCUBHBIN U aKTUBHBIN TPAHCIOPT;
paboTy OenKOB-KaHAJIOB; padoTy
HATPHUI-KaJIMEBOT0 HACOCA; CTPYKTYPY H
(yHKUIMH KJIETOYHOW CTEHKH pacTeHUN
U TpruboB
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YKUBOTHOM KJIICTKI, «CTpOCHI/Ie
paCTHTGHBHOﬁ KIICTKI).

OO0opynoBaHme: CBETOBOW MUKPOCKOIT;
MHKPOIIPENapaThl PACTUTEIbHBIX,
JKUBOTHBIX KJIeTOK. [IpakTHyeckasn
padora «/3yyeHue CBOMCTB
KJIETOYHOM MEMOpPaHbI»
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53

[Mutonnasma u €€
OPTaHOUIBI

[Mutonna3ma. I{uto3ois. LluTockemnerT.
JIBr>keHure nuTomiasmMbl. OpraHou/Ibl
kieTku. OTHOMEMOpPaHHBIC OPTAHOMIBI
KJIETKH: DH]IOTUIa3MaTUYECKasl CETh
(BIIC), annapat ['onb1KuU, TU30COMBI,
WX CTpOeHHUE B PYHKITNU. B3aMOCBs3b
OJTHOMEMOPAHHBIX OPTAaHOUIOB KIICTKH.
CtpoeHue rpaHysipHOTO PETUKYITyMa.
Mexanuszm nanpaenenus denxos 6 IIIC.
Cunre3 pacTBopuMbIX 6enkoB. CUHTE3
KJIETOYHBIX MeMOpaH. [ maakuii
(arpanyJIsIpHBII) SHIOTIA3MATHYECKUN
petukynym. CekperopHas QyHKIUs
anmapara ['onbmxu. Moouguxayus
benkos 6 annapame I o1v0dicu.
Copmuposka benxoe 6 annapame
T'onvooicu. TpancTopT BEIIECTB B
KJIETKEe. Bakyoum pacTUTENbHBIX
kieTok. Knerounsrit cok. Typrop.

PackppiBath copepkaHie TEPMUHOB H
MOHSITHN: IUTOIIJIa3Ma, IIUTO30JIb,
IIUTOCKEJIET, KOMIIAPTMEHTHI,
OpTaHOM/IbI, SHJIOIIIa3MaTHIECKAs CETh
(BIIC), anmapat ['onbKu, TU30COMBI,
BaKyO0JIb, pUOOCOMBI, aBTOJIN3,
BE3UKYJIIPHBIN TPAHCIIOPT,
MIEPOKCUCOMBI, KIICTOYHBIN COK, Typrop,
MUTOXOHAPHUH, KPUCTHI, TNIACTHBI,
XPOMOTIIIACTHI, JIEHKOIIACTHI,
XJIOPOILIACThI, CTPOMA, TPaHBbI,
TUJIAKOM/I, JTaMeJLa.

XapakTepu3oBaTh IUTOIIA3MY
DYKaPUOTHYCCKOU KIICTKU;
KJIaCCU(UIIMPOBATH OPTaHOU LI B
3aBUCUMOCTH OT OCOOCHHOCTEHN X
cTpoeHus (0THOMEMOpaHHBIE,
ABYyMEMOpAHHbIE, HEMEMOpPAHHBIE);
OTIMCHIBATh (PYHKIIMH KaX0TO
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[ToryaBTOHOMHBIEC OPTAHOUIBI KIICTKH:
MUTOXOHPHH, TJTACTHIBL.
Ilpoucxoocoenue mumoxonoputi u
naacmud. Cumbuocenes

(K.C. Mepeoickosckuii, JI. Mapeynuc).
Crpoenue 1 pyHKIIMA MUTOXOHJIPUH U
rwactua. [lepBuyHbie, BTOpUYHbBIE U
CJIOXKHBIC TTACTHUIBI
(OTOCUHTE3UPYIOIIUX IYKAPUOT.
XJIIOpOIUIACTBI, XPOMOILIACTHI,
JICUKOILJIACTHI BBICIIIUX PACTEHUM.

JleMmoHCcTpauumn

IToptpersl: K. C. MepexkoBckuid, JI.
Maprymmuc.

Tabnuiel u cxembl: «CTpoeHHE

AYKapUOTUYECKOU KIeTKW», «CTpoeHue
JKUBOTHOM KJIETKN», «CTpoeHue

pacTUTENbHOU KIETKW», «CTpoeHue
MUTOXOHAPUN.

O6opynoBaHme: CBETOBOW MUKPOCKOI;
MHKpPOIIpEnapaTsl paCTUTEIIbHBIX,
JKUBOTHBIX KIIeTOK. [IpakTuyeckas
padora

<<I/I3yquHe JABHUXKCHUS HUTOIIJIa3MbI B

PACTUTCIIbHBIX KICTKAX).

opraHonaa B KJICTKC.

OOBSICHATH COOBITHS, CBSI3aHHBIC C
BHYTPHUKJICTOYHBIM MHUIIICBAPCHUEM, €TO
3HaueHue Juist opranuzma. OTmedarhb
3HAYCHUE TUTOCKEIIETA;
XapaKTEPHU30BaTh €T0 DJICMECHTHI
(MUKPOTPYOOUKH, MUKPO(DUITAMEHTHI,
MIPOMEKYTOUHBIE (PUITAMEHTBI), UX POJIb
B KU3HENIEATEIIbHOCTH KJIETOK U TKaHEeH
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JlaGopaTopHnasi padora
«HccnenoBanue mia3mMoian3a
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" JCTIa3MOJIn3a B paCTUTCIIbHBIX
KIJIICTKax»

5.4

Hemem0Opannsbie
OpPTaHOM[IBI KIETKH

HememOpaHHbIe OpraHOMbI KIETKU
Crtpoenue u PyHKITUU HEMEMOPaHHBIX
OpraHOMIOB KJIETKH. PHOOCOMBL.
IIpomescymounvie ghunamenmol.
MukpodunaMeHTsl. Akmunogvle
Muxkpoghunamenmol. MpllIeUHbIE
KIJIETKU. AKMuHOBble KOMHOHEHMbL
HeMbIUUEYHbIX KIEeMOK.
Muxkpotpy6ouku. KieTouHslii eHTp.
CrtpoeHue 1 IBUKEHUE KTYTUKOB U
pecHu4ek. MukpoTpyoouku
uuToruiasMel. LlenTpuons. benku,
accoyuuposanHvle ¢
MUKpoguiamenmamu u

muxpompyboukamu. Momopnule benxu.

JdeMoHcTpanuu

Tabauue! 1 cxeMbl: «CTpoeHue
YKUBOTHOM KJIETKN», «CTpoeHue
PACTUTENBHON KIIETKI

PackpbiBaTh cofiep:kaHrue TEPMUHOB U
MOHATUH: prubocoMa, MOJIUCOMA,
MUKPOTPYOOUKH, TYOYJIMH, KJIETOUHbBIN
1eHTp (IIEHTPOoCcOMa), IICHTPUOIIH,
neHrpocdepa, KryTuku, peCHUUYKH,
0a3ajgbHOE TEJbLE.

Xapaktepu3oBaTh HEMEMOpaHHbIE
OpTaHOWIbI KJIETKH, UX CTPOCHHE H
dbyHKIIUN
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5.5

Crtpoenue u pyHKIIUU
sapa

Anpo. Obonouka siapa, XpoMaTHH,
KapuoIuIa3Ma, SAPBIIIKA, UX CTPOCHHE
1 QyHKIUU. SnepHbIi OEIKOBBIN
matpukc. [IpoctpancTBenHOE
PacmooKEHUE XPOMOCOM B
uHTep(Da3zHOM sIpe.

PackpbIBaTh coep:kaHue TEPMUHOB U
HOHSITUI: PO, siIepHast 000JI0UKa,
sZIepHBIE TIOPbI, HYKJIEOTJIa3Ma
(kapuoIuia3ma), FeHOM, XpOMAaTHH,
IYXpOMATHH, FETEPOXPOMATHH,
STPBIIIKO, XPOMOCOMBI, IEHTPOMEPA,

Dyxpomamun u 2emepoxpomMamuH.
benku xpomaTrHa — THCTOHEI.
Jlunamuka s0epHoti 06010uKU 8
mumo3se. Hoepmulii mpancnopm.
KierouHble BKIIIOUEHHUS.
JdemMoHcTpanuu

Tabauiel v cxembl: «SAapox»

KHUHETOXOP, KJIIETOYHbIE BKIIFOUCHUSI.
XapaxkTepu3oBaTh KJIETOYHOE SAPO Kak
LEHTP yIpaBJICHUS
YKU3HEJEATEIbHOCThIO KIIETKU;
F€HETUYECKUH aIlapaT KJIETOK
AYKapUOT, CTPOCHHUE U PYHKIIUHU
XPOMOCOM.

OnuceIBaTh CTPYKTYPHI sApa U UX
B3aMMOCBS3b C OpraHOUaMu
LATOIJIA3MBI
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5.6.

CpaBHUTEIBHAS
XapaKTEePUCTUKA

KJICTOK DYKapHuoOT

CpaBHHTENbHAS XapAKTEPUCTHKA
KJIETOK 3YKapHoT (PaCTUTEILHOM,
’KUBOTHOMU, TPUOHOMN).
JdeMoHcTpauu

Tabmmibel u cxembl: «CTpoeHHE

SYKapHOTquCKOﬁ KJIICTKI,

«CTpoeHre KUBOTHOU KIIETKU,
«CTpoeHHnE paCTUTENBHOM KIETKN.
Ob6opynoBaHme: CBETOBOM MUKPOCKOIT,
MUKpOIpenapaTbl paCTUTEIbHBIX,
JKMBOTHBIX KJIeTOK. JlabopaTtopHasi
padora «l3ydyeHue cTpoeHUs KIETOK
Pa3TUYHBIX OPTaHU3MOBY

XapakTepu3oBaTh TUIIbI KJIETOK
AYKapHUOT: pacTUTEIbHAsI, )KUBOTHAS,
rpubHasi.

CpaBHUBATH MEXAY COOOM CTPOCHHE U
KUZHEJEATEIbHOCTh SYKAPUOTUUECKUX
KJIETOK U POJIb IPOKAPUOT B
OmoIeHO3ax

NToro yacos mo teme

Tema «Q0MeH BelecTB U NPpeBPAallleHHE JHEPTUHM B KJIETKe)
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6.1

OOMeH BEIECTB —
MeTa00JIN3M

AccUMUTISLINS U TUCCUMUIISALINS — JIBE
CTOpOHBI MeTabomM3Ma. Tunsl oOMeHa
BEIIECTB: aBTOTPOPHBIN U
reTepoTpoHbIA. YUyacTre KHUCIOpoaa
B OOMEHHBIX MPOIECCaX.
DHepreTuueckoe 00ecreueHne KIeTKH:
npeBpaiiienre AT® B 00MEHHBIX
nponeccax. @epMEHTATUBHBIN XaPaKTED
peakiuii KIEeTOYHOTO MeTaboau3Ma.
@epMEHTBI, UX CTPOEHUE, CBOMCTBA U
MeXaHu3M JeicTBusi. KopepMeHThI.
OTnnuus pepMEHTOB OT
HEOPraHWYECKUX KaTaau3aTopoB.
benku-aktuBaTopsl U 6€NKU-
UHTUOUTOPBI. 3aBUCUMOCTh CKOPOCTHU
(bepMEHTATUBHBIX PEAKIIUNA OT
pa3IUYHBIX (PAKTOPOB.

JdemoHcTpanuu

Tabmuiel U cxeMbl: «DoTocuHTERY,
«JHepreTuyeckuit oomMen», «bruocunTes

oenkay, «CtpoeHue GpepmMeHTay,
«XEMOCHUHTE3.

Oo6opynoBanme: CBETOBOI MUKPOCKOIL;
000pyoBaHuE sl IPUTOTOBICHUS
MOCTOSIHHBIX W BPEMEHHBIX

PackpbiBaTh copep:kaHHE€ TEPMHUHOB H
MOHSTHI: OOMEH BEIECTB
(MeTabo13M), aCCUMUIISITUS
(aHaboOJIM3M), WIIH TUTACTUYECKUM
00MEeH, TUCCUMUIIALINS (KaTaboIu3m),
WM DHEPreTUUECKUil 0OMeH,
aBTOTPO(BI, reTepoTPOPbl, aHAIPOOHI,
a’poObl, (hepMEHTHI, AKTUBHBIN LIEHTP,
cyocTpatHas crieliuuHOCTb,
KO(hepMEeHThI, OETKU-aKTUBATOPHI U
Oenku-uHruouTopsl. Ilepeuncusate
0COOEHHOCTH IJIACTUYECKOTO U
HHEPreTUUECKOro 0OMeHa B KJIETKE;
yCTaHaBIIMBATh B3aUMOCBS3b MEKITY
TJIACTHYECKUM U DHEPTeTUYECKUM
obmeHoM. Paznuuars TUIIEI OOMEHa
BEIIECTB: aBTOTPO(PHBIN U
rerepoTpodubii. [Toka3siBaTh posib
KHCIIOpoJia B OOMEHHBIX MpoIieccax.
CxemaTHuecku n300paxaTb CTPOCHUE

dbepMeHTa.

Otnuyath pepMeHTbI
OT HEOPraHWYECKUX KaTaln3aTOpOB U

ONPENEIIATh UX POJIb

B (bYHKHI/IOHI/IpOBaHI/II/I ZKHNBBIX CUCTCM,
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MUKPOIIPENapaToB.
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JlaboparopHnas padora «/3yuenue
KaTaJIMTUYECKON aKTUBHOCTU
dbepMeHTOB (Ha MpUMEpe aMUIIa3bl U
Katanasbl)». JlabopaTopuasi padora
«M3yuenne pepMEHTaTUBHOTO
pacuierieHus epoKcuaa BOI0poJaa B
PACTUTENBbHBIX U )KUBOTHBIX KIETKaX»

B [IPOMBILUIEHHOCTH, B MEULIUHE, B
MOBCEIHEBHOM JKU3HU YEJIOBEKA.
CraBUTh HKCIEPUMEHT 110 BBISIBJICHUIO
KATAJIMTUYECKON aKTUBHOCTH
NEPOKCHUIA3bl, aMUJIa3bl, OOBICHATh
MOJIyYEHHBIE PE3YIIBTATHI
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6.2

ABTOTpO(DHBIN THIT
oOMeHa BEIIECTB.
dortocunrTes

[lepBU4HBIN CUHTE3 OPTAHUYECKUX
BEIIECTB B KiieTKe. DoTOCUHTES.
AHnoxcueennwlii u okcueeHHvlu
gdomocunmes y bakmepuii.
Csemocobuparowue nuemeHmol u
nueMeHmbl PeaKyuoHHO20 YeHmpa.
Ponp xsopomactoB B mpouecce
dbotocunTe3a. CBeTOBasi U TEMHOBAs
dazwl. Pomoovixanue, Cs-, Cy- u
CAM-munvr homocunmesa.
[IpoykTUBHOCTH (POTOCUHTESA.
Bnusinue paznuuHbix pakTopoB Ha
CKOpOCTh (hOTOCHHTE3a. 3HAUCHHUE
dboTocuHTE3A.

JemMoHcTpanuu

IToprpersr: JIx. [Ipuctiu, K.

A. Tumupszes.

Tabauirel u cxembl: «DOTOCUHTE3

PackppiBath copepkanne TEPMHUHOB H
noHsTHi: poTocunTe3, (hazbl
dboTocuHTe3a (CBETOBAasI, TEMHOBAs ),
dbortonms, hochopuaupoBaHue, UK
KaneBuna, HAJ[®+ (nepenocunk
BOJIOPO/IA).

XapakTepu3oBaTh MIACTUYECKUN 0OMEH
Kak dtalr o01ero ooOMeHa BEIIeCTB;
coObITUSI POTOCHHTE3A (PEaKIun
CBETOBOI M TEMHOBOH (ha3); poJib
XJIOPOTIACTOB B Mpoiiecce (OTOCHHTE3A.
BbIABIATH IPUYMHHO-CIIEJCTBEHHBIE
CBSI3U MEX]y TIOTJIONIEHUEM COJTHEUHON
HHEPTUU XJIOPOPHIITIOM ¥ CHHTE30M
Mosekyn ATO.
CpaBHUBATH UCXOJIHBIE
KOHEYHBIC MMPOIYKTHI U YCIOBUS

BCIIIECTBA,
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MPOTEKAHUS PEAKIINI CBETOBOM U
TeMHOBOH (ha3 poTocuHTe3A.
YcraHaBaMBaTh B3AaMMOCBSA3b MEKY
(OTOCHHTE30M M JILIXaHHEM; CBETOBOM
¥ TEMHOBOM peakiusiMu (OTOCUHTE3A.
OueHuBarh 3HaUeHHE POTOCUHTE3A IS
JKA3HU Ha 3emJie

6.3

ABTOTpOQHBII THIT
oOMeHa BEIIECTB.
XEeMOCHHTES

Xemocuntes. Paznoobpasue
OpraHU3MOB-XE€MOCUHTETHUKOB:
HUTpUPULUPYIOIIHE OaKTEpUH,
xKene300aKTepun, cepoOaKTepHH,
BOJOPOJIHbIE OaKTEepUH. 3HAUEHUE
XEMOCHHTE3A.

JleMmoHCcTpanumn

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

Tabumibl B cXeMbl: «POTOCHHTESY,

«XEeMOCHHTE3»
JlaGopaTopHuasi padora

«CpaBHEeHHE TIPOIIECCOB POTOCUHTE3A U
XEMOCHHTE3a»

PackpbiBaTh cojepkaHu€ TEPMUHOB U
ITOHATHI: XEMOCUHTE3.

OOBSICHUTH CYITHOCTh XEMOCHUHTE3A,
pacKphIBaTh €ro 3HaUeHUE B Ouocdepe.
[IpuBOINUTH MPUMEPHI
XEMOCUHTE3UPYIOIIUX OaKTepuit
(auTpuduImMpyronme 6akTepumu,
&Kesnez00akTepun, cepoOaKTepuu,
BOJIOPOJIHBIE OAKTEPHH) U
XapaKTepU30BaTh UX
KU3HEACSTEIbHOCTb.

CocTaBnsiTh ypaBHEHUS pEeAKIU
XEMOCHHTE3a.

CpaBHUBAaTHL XEMOCUHTE3 C
(hoTOCHHTE30M
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6.4 | DHepreTnuecKui AHa3poOHbIe OpraHu3Mbl. Buisl PackpeiBaTh conep:kaHue TEPMUHOB U
00OMeH — oposkenus. [IpoaykTel OpOXKEHUS ¥ UX | IOHSATHUI: 3TAIlbl SHEPTETUIECKOTO
TV CCUMUWIISIIUS HCIIOJIb30BaHUE YETOBEKOM. oOMeHa — MOJITOTOBUTEIIHHBIM,

AHa3poOHBIE MUKPOOPTaHU3MBI KaK
00BEKTHI OMOTEXHOJIOTHUH U

OECKUCTIOPOIHBIN (aHADPOOHBIN),
KUCJIOPOAHBIN (a3pOOHBIN ); TITUKOJIU3,

71



®enepanpHas padouas mporpamma | buonorus. 10—11 knaccs! (yrayOnaéHHBINH yPOBEHD)

BO30OyAMTENN OOJIE3HEN.
AdpoOHBIE OpTaHW3MBI. DTarbl
HHEPreTHYECKOro OOMeHa.
IToaroroBurenbHb dTan. I MukomIm3 —
OECKUCTIOPOAHOE pacuienjieHue
[JIFOKO3BI.

bronornyeckoe oKucieHue, uiu
KJIETOYHOE JbIxaHue. Poib
MHTOXOHAPHM B IIPOLIECCAX
OMOJIOTUYECKOTO OKUCIICHUSI.
[{ukinyeckue peakium.
OxucnurensHoe PocHopruIupoBaHUE.
DHepausi MeMOpanHo20 epadueHma
npomonos. Cunmes AT®: paboma
npomonHou ATD-cunmasoi.
[IpeumymiecTBa a3poOHOTO My TH
oOMeHa BeIEeCTB Mepel aHAPOOHBIM.
O} hHeKTUBHOCTH YHEPTETUUECKOTO

oOMmeHa.

JdemMoHcTpanuu

IToptpetsl: B. A. DOurensrapar, I1.
MuTtuenn.

Tabauubl 1 cxeMbl: « IHEPreTUYECKHIM

o0OMEH).

JlaGopaTopHas padora

OposkeHune, OMOJIOTUIECKOE OKHCIICHHE
(mpixanue), nukia Kpeobca,
OKHCIIUTENbHOE pochoprimpoBaHue,
MIPOTOHHBIN TPAIUEHT, MPOTOHHAS
AT®-cunTaza.

[lepeuncnarb 0COOEHHOCTH
DHEPTETUYECKOTO OOMEHA B KIIETKE.
OnuceIBaTh ATAMbl SHEPTETUUECKOTO
oOMeHa (MMOArOTOBUTEIbHBIMI,
OECKHUCIOPOIHBIN, KUCTIOPOAHBIN) U
CpPaBHUBATH UX MEXIY COOOM.
XapaKkTepru30BaTh PEAKINH TIUKOJIN3a,
OpOKeHMsI, KJIETOYHOTO JIbIXaHHUSI.
YcTanaBnuBaTh B3aUMOCBSI3b MEXKIY
TJIMKOJIN30M, KJIETOUYHBIM JBIXaHUEM U
cuHTe30M MosieKkyn ATO.

CocTaBnsATh ypaBHEHUS OCHOBHBIX
ATANlOB SHEPTETHUECKOTO OOMEHa B
KJIETKE.

PaccunThIBaTh SHEPTrETHICCKYIO

3¢ (HEKTUBHOCTH TIIMKOIU3A U
OouoJsiorunyeckoro okuciaeHus. HazpiBath
MCXOJTHBIE BEIIECTBA, KOHEYHBIC
MIPOIYKTHI M YCIIOBHS TIPOTEKAHMS
peaKInii SHEPTeTHIECKOro 0OMEHa.
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«CpaBHEHHE TIPOIIECCOB OPOKECHUS U
JIBIX AHHSD)

CpaBHUBATH YHEPIreTUUECKYIO
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3¢ (PEKTUBHOCTH OECKUCIOPOTHOTO U
KHACJIOPOTHOTO ITANlOB KOHCUHBIC
IIPOAYKTHI M YCIIOBUS TPOTEKAHUS
peakiuii SJHEPreTUYECKOro oOMeHa
AHEPreTHIeCcKoro ooMeHa

Hroro

4acoB 110 TEME 9

Tema «HacaeacrBenHass uHGoOpManus U peaju3anus €€ B KJIETKe»
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7.1

PeaKHI/II/I MaTpHU4IHOI'O
CHHTC3a

Peakuyu maTpu4HOro cuHTE3A.
[IpyHIMTI KOMIJIEMEHTAPHOCTH B
peaKuusaX MaTPUYHOTO CUHTE3A.
Peanuzanus nacneacTBeHHOM
uHpopManuu. I'eHeTHYEeCKU KOJI, €T0
cBorcTBa. TpaHCKpUIIIus —
MatpuuHbiil cuate3 PHK. [Ipuniumns:
TPAHCKPUIIUU: KOMIUIEMEHTAPHOCTb,
AHTUNAPAJUIETBbHOCTb,
acuMMeTpU4HOCTh. Co3pesaHue
mampuunvix PHK 6 sykapuomuueckoti
knemxke. Hexooupyrowue PHK.

JdemoHcTpanuu

[Moptpet: H. K. Konbiio. Tabauiibt
U cxeMbl: «brocunTes 0enkay,
«'eHETHUECKUN KOI»

PackpeiBath coqiepkanue TEPMUHOB U
MOHSATUM: TeH, TEHeTUYCCKUIN KO/,
KOJIOH (TPHILIET), CTOMN-KOJIOHBI,
MaTpulia, MATPUYHBIN CUHTE3,
tpanckpunuus, PHK-nmommmepasa,
IPOMOTOP, CIIJIACUHT, UHTPOH, SK30H.
XapaxkTepu3oBaTh peaKIMi MATPUIHOTO
CUHTE3a, CBOMCTBA FTEHETUYECKOTO KOAA.
OnuceiBaTh ATaIbl TPAHCKPHUIILIMHU 1
TPAHCJISILIMY; YCTAHABIUBATh
B3aMMOCBSI3b MATPUYHBIX PEAKIINIl B
KJIETKE; CXEMaTUYECKU U300paxkaTh
MaTpPUYHBIE PEaKINU TPAHCKPHUIILIUY U
TPAHCIISLINH.

Pemate 6Guonornueckue 3aga4m Ha
ONpEeIeJICHUE MOCIIEI0BATEIIBHOCTH
nykaeotunoB JJHK u MPHK, npumensisa
3HAHUA O PEAKIUSAX MATPUUHOTO
CHUHTE3a, TCHETUYECKOM KOJI€, MPUHIIUIIE
KOMIIEMEHTapHOCTH
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7.2

Cunres O0enka

Tpancuanusa u e€ sranbl. Y4acTtue
tpancnopTHeiXx PHK B 6uocunTese
Oeiika. YcioBus OMocHHTE3a OelIKa.
Konnposanne amuHOKHCIOT. Pomb
pubocomM B GMocuHTE3E OeKa.

JleMmoHCTpanumn

Tabaunel u cxeMbl: «bruocuHTe3 OeIKaY,
«['ereTnUecKnil KOI»

PackpeiBaTh conepkaHne TEPMUHOB U
MOHATUM: TPAHCISIUS, aHTUKOJIOH,
TPHK, amunoanmnn-TPHK-cunTeTasa
(xomaza), momupubocoma (Tmoaucoma).
XapakTepu3oBaTh CBOMCTBA
T€HETUYECKOr0 KOJa.

OnuchIBaTh ATAIbI TPAHCISIUN U
CXEMaTUYECKHU U300paxkaTh MaTPUUHBIE
peaKIuy TPaHCISALUHU.

Pemate Guonoruyeckue 3a1aud Ha
onpezneneHne anTukogoHoB TPHK,
MOCJIEA0BATEILHOCTH AMUHOKHUCIIOT B
MOJIEKYJIe OeJiKa, MPUMEHSISI 3HAHUS O
peaKIusIX MaTpUYHOTO CUHTE3a,
F€HETUYECKOM KOJE, IPUHITUIIE
KOMIJIEMEHTAPHOCTH
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7.3

MexaHu3Mbl
3KCITPECCUU TE€HOB

CospemenHvie npedcmasieHus o
cmpoenuu 2enog. OpraHuzaius

TeHOMa y TIPOKAPHOT U DYKApHOT.
Perynsmusi akTHBHOCTH TEHOB 'y
npokapuot. ['unoresa onepona (P.
Kaxo6, K. Mano).

MonexynapHuvle mexanuzmvl IKCHpeccuu
eenog y aykapuom. Pone xpomamuna ¢
peayaayuu pabomsl 2enog. Perynsaus
OOMEHHBIX MPOIIECCOB B KIIETKE.

KieTounslit romeocTas.

PackpeiBaTh conep:kaHue TEPMUHOB U
IIOHSATHM: OIIEPATOP, OTIEPOH,
CTPYKTYpPHBIE T€HBI, IPOMOTOD,
perpeccop.

OnuceIBaTh CTPYKTYpy T€HOMA
MPOKApHOT; XapaKTEPHU30BaTh padOTy
MHAYLIUOEIBHOTO U PENpeccuOesIbHOTO
ONIEPOHA.

Boiienars CTPYKTYPHYIO 151
PEryJIATOPHBIE YAaCTU I'€HA JDYKAPUOT.
CpaBHHMBATH MPOIIECCHI IKCITPECCUUI

JeMoHcTpanuu

Tabymibel B cxeMbl: «bHocuHTE3 OeKa,
«['ereTnUecKnil KOI»

T'CHOB Y TIPOKAPHOT U DYKAPHOT.
Xapaktepru3oBaTh TUIIOTe3y onepoHa (.
Kaxko0, K. Mano).

OnuceiBaTh MEXaHU3M  TOJJCPKAHUS
KJIETOYHOT'0 TOMEOCTa3a
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7.4

OCHOBBI BUPYCOJIOTHH.
NudopmanmonHas
onoorus

Bupycer — HekeTouHbIE (POPMBI )KU3HU
u oOnuratHele napa3utel. CTpoeHue
MPOCTHIX U CJIOKHBIX BUPYCOB,
PETPOBUPYCOB, OakTepruodaros.
Kuznennwiii yuxn /{HK-cooepacawux
supycos, PHK-cooepoicawux supycos,
baxmepuogacos. Obpamnas
MPAHCKPUNYUS, peeepmasd, uHmezpasd.
BupycHsbie 3a001eBaHus YeI0BeKa,
>)KUBOTHBIX, pacTtenuil. CIIN, COVID-
19, conmanbHbIe U METUIIUHCKHUE
npoOsiembl. buoungopmamuxa:
uHme2payus u aHanu3 OoabuUx
maccusos («bigdata») cmpykmyphvix
OUONIOCUYECKUX OAHHBIX.
Hanomexnonozuu 6 buonocuu u
meouyune. Ilpoepammupyemvie
@dyukyuu 6enxos. Cnocobvt 0ocmasku
JleKapcma.

JlemoHcTpanuu

IToprper: /1. 1. UBaHOBCKUIA.

PackpbiBaTh cofepkaHue TEPMUHOB U
MOHSTUI: BUPYC, BUPUOH, CEPJLIEBUHA,
Karcua, oopaTHas TpaHCKPUIILUS,
pPETPOBUPYCHI, OakTepuodar, BUpyc
nuMmMmyHoieuiuta yenoreka (BUY),
MPUPOTHO-0YAroBbie HHPEKIIUH.
XapakTepu3oBaTh BUPYChI, PETPOBUPYCHI
u OakTeprodaru Kak BHyTPUKIECTOUHBIX
[Iapa3uTOB IIPOKAPHUOT U SYKAPUOT.
W3naraTe rTMnoTe3sl 3BOTIOLUOHHOTO
IIPOUCXO0KJICHHS BUPYCOB.

OnuceiBaTh MEXaHU3M B3aUMOJICUCTBUS
BHUpYCa U KJIETKH, THPEKIIMOHHbBIN
BUPYCHBIH ITPOLIECC.

XapakTepu30BaTh MEXaHU3MbI
BEPTUKAIBHOM U TOPU30HTAIIBHOU
nepeaur BUPYCOB; 3a00JI€BaHUS
’KUBOTHBIX U PACTEHUI, BBI3bIBAEMbIEC
BHpyCaMH.

HasbiBaTh BUpyCHBIE 3200JI€BaHMS,
BCTPEYAIOUIUECS Y YEIOBEKA: TPHUIIIL,
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Tabauusl 1 cxembl: «I €eHeTHYECKUI

Ko, «Bupyco», «bakrepuodarmy.
IIpakTHyeckas padora
«Co3anue MoeN BUPYCa»

KJICIIIEBOM PHIIC(ATHT, TEIATHUT,
COVID-19, CITU/I.

CobnronaTh npaBuiia MOBEJACHUST B
OKpYXarouierl NpupoHON cpelie, Mep
PO HIIAKTUKY PacTIpOCTPAHCHUS
BUPYCHBIX 3a00JIeBaHU (B TOM YHCIIE

BUY-undexiun)

HToro yacos 1o teme 9
8 | Tema «GKu3HEHHBIH UMK KJIETKH
8.1 | XKu3HeHHbIN HUKI | KieTouHbIil UK, €ro NEpUOIbI U PackpeiBath conep:xkanue TEPMUHOB U
KJIETKA perymsiusa. Uatepdaza u MUTO3. MOHSATUM: KJIETOYHBIA LUK, HHTEpda3a.

OcoOeHHOCTH IIPOLIECCOB,
IPOTEKAOLIUX B UHTEpPa3e.
[ToaroToBKa KIETKH K JEJICHUIO.
[IpecunTeTUECKUI
(MOCTMUTOTUYECKUI ), CHHTETHUECKHI U
IMOCTCUHTETUYECKHAN
(MpEeMUTOTUYECKUI ) TEPUObI
uHTEep(a3bl.

JdemoHcTpanuu

Tabauie! 1 cxeMbl: « KU3HEHHBINA UK
KJICTKN», «MHUTO3»

HGpG‘-II/ICJ'ISITL IICPHUOAbI JKU3HCHHOI'O
[UKJIa KJICTKHU U XapaKTCPHU30BaATb
IMPOTCKAOIIUC B HUX IIPOLICCCHI
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8.2

MaTpuuHbI CUHTE3
JTHK. Xpomocombl

Martpuunsiii cuntes JJHK —
perumkanus. [[puHIUNBI perumkanum
JIHK: xoMIjIeMEHTapHOCTb,
MOJIYKOHCEPBATUBHBIN CUHTE3,
AHTUNAPAJUIETbHOCTh. MexaHn3M

PackpbiBaTh cofiep:kaHrue TEPMUHOB U
MOHSATUN: peTuIuKanus (peayTuinKaims),
KOMILJIEMEHTapPHOCTb,
aHtunapasmiensiocts, JJHK-
NOJINMEpa3a, TEI0Mepa,

pemukaruu JJHK. Xpomocomsil.
Crpoenue xpomocoM. Tenomepsl u
TesaoMmepasza. XpoOMOCOMHBINH HAaOOp
KJIETKH — KapuoTull. J{UIiIonaHbIi 1
raruIouIHBIN HAOOPHI XPOMOCOM.
I'omonornunsie XxpoMocoMmsl. [1os10BBIE
XpoMOCOMBI. /leMoHCTpaiun

Tabauipel 1 cxeMbl: « KU3HEHHBINA IINKII

KIIETKN», «CTPOCHUE XPOMOCOMY,
«Permkanusa JTHK».

Oo0opynoBaHme: CBETOBOW MHUKPOCKOIL,
MUKpornpenaparsl: «MUT0O3 B KIETKax
Kopemka  Jyka».  JlaboparopHas
padora

«M3ydyeHne XpoMOCOM Ha FOTOBBIX
MUKpOIpenapaTax»»

pEeIUIMKAalMOHHAs BUJIKA, XpPOMOCOMA,
XPOMOCOMHBIN Ha0Op, HYKJIEOCOMBI,
CECTPUHCKHE XpOMaTUbI, IEHTPOMEPA,
KApUOTHI, FAIJIOUTHBIN U TATIIION THBIA
HabOp XPOMOCOM, TOMOJIOTUYHbIE
XPOMOCOMBI, TIOJIOBBIE XPOMOCOMBI.
XapakTepu3oBaTh CTPOEHUE XPOMOCOM,
KApUOTHUIIOB OPTaHU3MOB.

[lepeuncraTh MPUHUMIIBI PETITUKALIMH
JIHK u naBath UM comepxaTebHyto
XapaKTEPUCTHUKY.

OnuceIBaTh MEXaHU3M PETUIMKALIUU
JIHK.

CxemaTnuecku n300paxarb CTPOCHUE
MeTadazHoi XpoMocoMbl. PaznnyaTh
XPOMOCOMBI Ha MUKpOIpEnapaTax u
MUKpodoTorpapusix
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8.3

JleneHue KJIETKU —
MHTO3

Henenne xnetkn — wmuto3. Cramguu
MHUTO3a M TIPOUCXOJSIINE B HHUX
npouecchl. Tunel Mmuto3a. Kapuokunes
51 LIUTOKUHE3. buonoruueckoe
3HAYCHUE MUTO3A.

JleMmoHCcTpanumn

Tabaunp! B cXeMbl: « KH3HECHHBIN [UKIT

KJIETKN», « CTPOEHHUE XPOMOCOM»,
«Pemmukanus JTHK», «Muto3y.

PackpeiBaTh copepkaHre TEPMHUHOB U
MOHATHUM: MUTO3, TTpodaza, meTadasa,
aHadasa, Tenodasza, KapUOKUHE3,
IIUTOKWHE3, BEPETCHO JICIICHNUS,
MeTtadasHas miIacTuHKa, 60po3a
JICJICHUS.

[lepeuncnarh MOCIENOBATENBLHOCTh
CTaAiWii MHUTO3a MW  OIHKCHIBATH
MPOUCXOISIIINE Ha HUX MPOIECCHI.

O0opynoBaHnme: CBETOBOM MUKPOCKOIT;
MHUKpoIpenaparsl: «MUTO3 B KIIETKax
Kopelika yka». JlabopaTopHast
padora «HabGnronenue MuTo3a B
KJIETKaX KOHYMKA KOpEIIKa JyKa (Ha
TOTOBBIX MHKpOTIpenapaTax )»

CpaBHUBaTh OCOOEHHOCTU TMPOTCKAHMS
MHUTO3a B PACTHTEIBHBIX M KUBOTHBIX
KJIETKaX.

OOBACHATH OMOJIOTHYECKUI CMBICIT
MHTO34.

Paznnuate craguu MUTO3a Ha

MUKpONpenaparax u
MUKpodoTorpapusix
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8.4 | Perynsamus 1 Perynauus MUTOTHYECKOTO ITUKIIA PackpriBaTh conepkaHue TEPMUHOB U
KASHCHHOI'O MMUKJIa kietku. [IporpamMmmupyemas KjaeTouHas | MOHSATHI: amnonrto3, mpoiudeparus,
KJIETOK ru0OeIb — armomnTo3. mud depeHnupoBkKa.

Kinetounoe si1po, XpoMOCOMBI, XapakTepuszoBaTh PEryJIALUIO
GbyHKIIMOHATBHAS TCHOMHUKA. MUTOTHYECKOTO  I[MKJIA  KJIETKH.
Mexanusmvl nponughepayuu, OOBACHATH OHMOJOTHYECCKHUU CMBICI
Ougppepenyuposru, cmapenus u 2udeu 3aIpOrpaMMHUPOBAHHON  KJIETOYHOMN
knemok. «Lugpposas knemrkar» — IU6eH — aomTo34.
Ououngopmamueckue mooenu YcraHaBIuBaTh B3aMMOCBSI3b MEXKTY
YHKYUOHUPOGAHUA KIEMKU. TOMEOCTA30M KJIIETOK U HX THOEJIBIO
JdemoHcTpanuu
Tabauip! ¥ cxeMbl: « KU3HEeHHBIN [TUKIT
KJIETKN», « CTPOCHUE XPOMOCOMY,
«Perumkanusa JTHK», «Muto3»

Utoro wacos no teme 6

9 |Tema «CTPOEHUE U ®YHKIIUU OPTAHU3MOB»

9.1 | Opranusm kak eguHoOe | buonornueckoe pazHooOpasue PackpsiBaTh coxepkaHue TEPMUHOB U

1esnoe OpTraHU3MOB. OnHOKIIETOYHBIE, MOHSATUM: OPTaHU3M, OpPTaH, OpPTraHeIlIbI,

KOJIOHHUAJIbHBIC, MHOT'OKJIICTOYHBIC

CUCTEMa OpraHoB, armapar,
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OpPTraHU3MBI.
OcoOeHHOCTH CTPOCHUS U
KU3HEICATSIBHOCTH OJJHOKJICTOUHBIX
opranu3moB. baktepuu, apxeu,
OJTHOKJICTOUYHBIE TPUOHI,
OJIHOKJIETOYHBIE BOJIOPOCIH, IPYTHE
npoTUCThI. KoIOHWANIbHBIE OPTraHU3MBI.
B3anmocBs3bs yacTel MHOTOKJICTOYHOTO
opranu3Ma. TKaHU, OpTraHbl U CUCTEMBbI
opradoB. Opranu3m Kak €JMHOE IIEJI0E.
I'omeocras.

JlemoHcTpanuu

Tabmibl B cXeMbl: «OIHOKIIETOYHEIC
BOJIOPOCIN», « MHOTOKJIETOYHBIC
BOJIOpOCHNY, «bakTtepuny,
«IIpocreimme», «Opranbsl IBETKOBBIX
pacTeHui», «Cucremsbl OpraHoB
MMO3BOHOYHBIX JKMBOTHBIX,

«BHyTpeHHEe CTpoeHIEe HACEKOMBIX).
O6GopynoBaHme: CBETOBOM
MHKPOCKOII; MUKPOIIpENnapaThl
OJHOKJICTOYHBIX OPraHu3MOB; )KUBBIC
AK3EMIUISIPbl KOMHATHBIX PACTCHUN;
repOapuu pacTeHUH Pa3HbIX OTJIEIIOB;
BJIAJKHBIC IIPCIIapPaThl JKUBOTHBIX

($yHKIMOHANBHASI CUCTEMA, TOMEOCTa3.
[Tepeuncnsate
CTPYKTYPHO(PYHKIIHOHATbHBIC YaCTH
OJTHOKJICTOYHBIX, KOJIOHUAJIbHBIX,
MHOTOKJIETOYHBIX U MHOTOTKaHEBBIX
OpPraHHU3MOB.

XapakTepu3oBaTh 0COOCHHOCTH
CTPOCHHMSI U KUZHEACSITEIbHOCTU
OJITHOKJIETOYHBIX OPraHU3MOB,
KOJIOHUATBHBIX, MHOTOKJIETOYHBIX U
MHOTOTKaHEBBIX OPTaHNU3MOB.
CpaBHHBaTh MEX1y COO0OH
OJTHOKJIETOYHBIE, KOJIOHUAJIbHBIE,
MHOTOKJIETOYHbIE 1 MHOTOTKaHEBbIE
OpTraHU3MBbI
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9.2

TkaHu pacteHui

Tkanu pacteHuil. TUIBI paCTUTEITBHBIX
TKaHeil: oOpa3zoBaTesbHasi, TOKpPOBHAs,
MIPOBOASAIIAS, OCHOBHAsL, MEXAaHHYECKAs.
Oco0OeHHoCTH CTpoeHus, QYHKIMHA U
pacIoyoKEeHUsI TKaHEN B OpraHax
pacTeHUN.

JemoncTpanun TaOauIlbl v

CXEMBL:

«Tkanu pacrennitn, «Oprassl
IIBETKOBBIX pacTeHui», «KopHeBbie
cucteMmbl», «CTpoeHue cTeds»,
«CTpoeHue TMCTOBOM MIIACTUHKI.
O0opyaoBaHme: )KUBBIE FK3EMIUISIPHI
KOMHATHBIX PaCTE€HUN; CBETOBOMN
MHUKPOCKOIT; MUKpOTIpenapaThl TKaHEH.
JlaGopaTopHuasi padora

«M3yyenne TkaHen pacTEHHI»

PackpeiBath copepkanne TEPMHUHOB H
MOHSTUI: TKaHb, YITUACPMIC, TPOOKa,
KOpKa, JIy0, IpEeBECHHA, TPCBECCUHHBIC
BOJIOKHA, JTyOSTHbIC BOJIOKHA, COCY/IBI,
KaMEHHUCTBIE KIIETKH.

XapakTepu30oBaTh TUITBI PACTUTEIBHBIX
TKaHeW: oOpa3oBaTeibHasi, TOKPOBHASI,
MIPOBO/IAIIAS, OCHOBHASI, MEXaHUYIECKas,
MIEPEUYUCIISATh OCOOCHHOCTH UX CTPOCHHS
Y BBITIOJTHACMBIC (DYHKITHH
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9.3

TKaHM )KUBOTHBIX U
YCJIOBCKA

TkaHM ’KMBOTHBIX U Yea0BeKa. THITBI
JKMBOTHBIX TKaHEH: SITUTEIIMAJIbHA,
COCIMHUTEIbHAS, MBIIIICYHAsI, HEPBHASI.
OcoOenHoctu cTpoeHusl, PyHKIUN U
PACIIOJIOKEHUS TKAHEN B OpraHax
’KUBOTHBIX M YeJIoBeKa. JleMoHCTpamumn
Tabmuupl U cxeMbl: « TkaHU
JKMBOTHBIX», «CKeJIeT YeJIOBEKay,
«ITummeBaputenbHas CUCTEMAY,

PackpbiBaTh coJiepKaHUE TEPMUHOB U
MOHSTUI: SIUTEIINN, CEKPET, MBIIIIEYHBIE
BOJIOKHA, HEUPOH, HEUPOTJIHS.
XapakTepu30BaTh TKAHU )KUBOTHBIX U
YyeJIoBEKa: dIUTeNINaIbHasl,
COEJIMHUTENIbHAS, MBIIIICYHAsI, HEPBHAS;
MEePEUYUCTSATh OCOOEHHOCTH UX CTPOCHUS
1 BBITIOJTHSIEMBIC (PYHKIINH

«KpoBeHocHas cucremay,
«/lpixarenbHas cucremay, « Hepuas
cuctemay, «Koxkay, « MplieuHas
CHUCTEMAY.

Oo0OopyaoBaHme: CBETOBOW MHMKPOCKOTI;
MHKpPOITpEnapaTsl TKAHEH.
JlabopaTopHas padora

«V3yueHune TKaHeu )KUBOTHBIX)
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9.4

Opransl. Cucremsl
OpraHoB

Opranbl. BerertaTuBHbIE U
TeHEepPaTUBHBIC OPraHbl PACTCHMUIA.
Oprassl 1 CUCTEMBI OPraHOB KUBOTHBIX
1 yenoBeka. DyHKIMKU OpPraHoOB U
CHUCTEM OPTaHOB.

JdeMoHCcTpau

Tabauitel 1 cxembl: «OpraHbl
LIBETKOBBIX pacTeHui», « KopHeBbie
cucteMmbl», «CTpoeHue cTeds»,
«CTpoeHue JUCTOBOM MIIACTUHKNY,
«CKkeJeT 4elloBeKay,
«ITuieBapuTesbHas CUCTEMAY,
«KpoBeHocHas cucteMay,
«JlpIxaTenpHast CUCTEMAY,
«BolaenurensbHas cucremay, «Heperaas
CHUCTEMaY, « DHJOKPUHHAS CUCTEMAY.
OobopynoBaHme: )KUBbIE FK3EMILISIPBI
KOMHATHBIX pacTeHUI; repOapuu
pPacTEHU pa3HbIX OT/ACIOB; CKEJIEThI

PackpeiBaTh conep:kaHue TEPMUHOB U
MOHSITUI: OpraH, KOPEeHb, OOET, IIBETOK,
IJIOJI, CEMSI, TIOJIOBBIE HKEJE3bI, TTOJIOBBIC
MIPOTOKH, KOIYJISITUBHBIE OPTraHbl,
CUCTEMBI OPTraHOB. XapaKTepU30BaTh
BET€TATUBHBIE U TEHEPATUBHBIEC OPTraHbl
pacTeHu, COMaTUYECKUE U
PEryJISTOPHBIE OPraHbl KUBOTHBIX;
NEPEYUCIISITh OCOOEHHOCTU UX CTPOEHUS
Y BBINIOJIHAEMbIE (DYHKIIUH.
VYcraHaBiIMBaTh B3aUMOCBSI3U MEKIY
CTPOEHUEM OPraHOB U UX (PYHKIUAMHU.
PaznuyaTe BUIBI TKaHEN, OpraHbl U
CUCTEMBI OPTaHOB, B TOM YHCJIE
YEJI0BEKA, HA MUKpONpenaparax,
BJIQXKHBIX IIpernapaTax, repoapusix u
MukpodoTorpadusx, TadauIax,
MOJENAX U MYJIKAX
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MMO3BOHOYHBIX; KOJUICKITUN
0€CII03BOHOYHBIX )KUBOTHBIX; BIAKHBIC
npenapaThl >KUBOTHBIX, CKEJIET
YeJioBeKa.

JlaGopaTopHnas padora «/3yueHue
OPraHOB I[BETKOBOTO PACTCHUS»
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9.5

Omnopa Tena
OpPTraHU3MOB

Omopa Tema opranu3moB. Kapkac
pactennii. CKeneThl OJHOKIECTOYHBIX U
MHOTOKJIETOYHBIX JKUBOTHBIX.
Hapy:XHbIi1 1 BHyTpEHHUM CKEJIET.
CtpoeHue U TUIIBI COETMHEHUS KOCTEM.
JdeMoHCcTpauu

Tabuuip! u cxembl: «CTpoeHue
cte0s1», «CTpoeHue JTUCTOBOM
IUTACTUHKNY, « CKEJIET YEIIOBEKAY.
Oo0opyaoBaHme: CKENEThI
IIO3BOHOYHBIX; BIAKHBIE ITPENapaThI
YKUBOTHBIX; CKEJIET YEeJIOBEKA; PAKOBUHBI
MOJUTIOCKOB; KOJUIEKIIUN HACEKOMBIX,
UTJIOKOXKUX

PackpeiBath conepkaHue TEPMUHOB U
MOHSITUI: OMIOPHBIE CUCTEMBI, 000JIOUKH
KJIeTKH, PuOPUILIBI, KapKac, HapyKHBIHA
CKeJIET (XUTUHOBBIN MTOKPOB),
TUAPOCTATUYECKUIN CKEJIET, BHYTPEHHUN
CKEJIET, KOCTH (JIJIMHHbIE, KOPOTKHUE,
IIJIOCKUE), COEUHEHHUS KOCTEH,
HETOABUKHBIE (IIIBBI), TTOJIYTIO/IBHKHBIE,
MOJABUKHBIE (CYCTaBbl), OTJIEIbI CKeJeTa
ITO3BOHOYHBIX )KMBOTHBIX: Y€pEIl,
0CEBOM CKeJeT (IT03BOHOYHHUK, IPyIHAS
KJIETKa, XOp/1a), I10sica KOHEYHOCTEM,
CBOOO/IHbIE KOHEYHOCTH.

OnuchIBaTh HAPYKHBI U BHYTPEHHUI
CKEJIEThI ’KUBOTHBIX, CTPOCHHUE U THUIIBI
COEIMHEHUS KOCTEMN.

VYcraHaBaMBaTh B3aMMOCBS3U MEKITY
CTPOCHUEM OMOPHBIX CUCTEM U UX
(GyHKUMSIMU B OpraHU3Me.

CpaBHUBATH CTPOEHUE OMOPHBIX CUCTEM
pPacTeHUN U JKUBOTHBIX
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9.6 | JIBM>KEHUE OPTAaHU3MOB JIBr>keHue opranu3MoB. [[BrkeHue PackpeiBaTh cojepkaHue TEPMUHOB U
OJIHOKJIETOYHBIX OPTaHU3MOB: MOHATUM: JBUKEHHE, JBUTATEIbHBIC
aMEOOHUTHOE, )KTYTUKOBOE, PECHUYHOE. | OpraHelUIbl, JBKEHUE IIPOCTEUIINX
JIBM>KeHHE MHOTOKJICTOYHBIX pacTeHHmid: | (aMEOOUIHOE, )KIYTUKOBOE, PECHUUHOE),
TPOINU3MBbI U HACTUHU. [|BUKEHHE JIBUKEHUE PACTEHU (TPOIU3MBI,
MHOTOKJIETOYHBIX KUBOTHBIX U HACTHUH), MBILICYHBIE CUCTEMBI
YyeJIoBeKa: MBIIICUYHAs CUCTEMA. (cokpatuTenbHbIE BOJIOKOHIIA, KOKHO-
Pediuekc. CkeneTHble MBIl U UX MYCKYJIbHBI MEIIIOK, CKEJIETHAs
pabora. MYCKyJIaTypa), CKeJIeTHAsI MBIIIIA
JleMoHcTpanuu (MBIIIIEYHOE BOJIOKHO, MUO(HOpHUILIA),
Ta6aubl U cxeMmbl: «OHOKIETOUHble | BBICIIHC JIBUTATEIIBHBIC IIEHTPBI, paboTa
BOJIOPOCIINY, <<Hp00T€fIHIH€>>, MBIIIIIT (I[BI/IFaTeJIBHaH, COMaTI/I‘-IeCKaH),
«CTtpoeHue MbIIb», «MplleuHas MBIIIEYHOE YTOMJICHHUE.

CUCTEMay XapakTepu3oBaTh BUIbI JBUKECHUS

OJIHOKJIETOYHBIX U MHOTOKJIETOUHBIX
OpPTaHU3MOB.
OnuchIBaTh CKEJIETHBIE MBIIIIIBI U UX
pabory.
VYcraHaBIMBaTh B3aMMOCBSI3b MEXKTY
CTPOCHHEM OTIOPHBIX CUCTEM U
JIBUKEHUSIMA OPTaHU3MOB

9.7 | Iluranue opraHu3MOB IIutanue opranusmoB. Ilormomienue | PackpsiBaTh coliep:kaHue TEPMUHOB U

BOJIbI, YIJIEKUCIIOTO rasa u
MUWHEPAJIbHBIX BEIIECTB PACTEHUSAMHU.
IIntanue )KNBOTHBIX.

TIOHSITUI: MUTAHKUE, TUIIIEBAPEHNUE,
MUIIEBAPUTENBHBIE BAKYOJIU, KUIIIEYHAs
MOJIOCTh, MUIIIEBAPUTEIbHAS TPYOKa,
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BHYTpUII0JI0CTHOE U BHYTPUKIETOYHOE
nuiieBapenre. [Iutanue Mmo3BOHOYHBIX
’)KUBOTHBIX. Otnaensl
MUILEBAPUTEIHHOTO TPAKTA.
[InmeBapuTENBHBIE KEIE3BI.

HI/IH_IGBapI/ITeJ'ILHaH CHUCTCMaA YCJIOBCKaA.

JemoncTpanuu Tabauiis! u

CXEMBL:

«KHI11€YHOIOJIOCTHBIEY,
«IIumeBapurenpHas cucremay, «Cxema

IIATAHUS PACTEHUI.

OobopyaoBaHme: )KUBbIE FK3EMILISIPBI
KOMHATHBIX pacTEHUI; 000pyI0BaHNE
JUTSL IEMOHCTpPAITUH TIOYBEHHOTO 1
BO3JIYIITHOTO MUTAHUS PACTEHUH,
pacIIeTuIeHus KpaxMaja 1 OJTKOB 0.
nencTBreM (pepMEeHTOB

MUIIEBAPUTENbHBIN TPAKT,
MUIIEBAPUTENBHBIE JKEJIE3BL,
MUIIEBAPUTENBHBIE COKH.
XapakTepu3oBaTh MUTAaHUE )KUBOTHBIX;
BHYTPHUIIOJIOCTHOE M BHYTPUKIJIETOUHOE
NUIIEBapEHueE.

Pa3nuuate Ha n300pakeHusIX (cxemax,
Ta0IUIAx, MyJIsKaX) OTIAEIbI
MUIIEBAPUTEIBHOTO TPAKTA U

MUOICBAPUTCIIbHYIO CUCTCMY YCJIOBCKA.

VYcraHnaBnuBaTh B3aUMOCBSI3U MEXKTY
CTPOCHUEM OPTaHOB MUIIIEBAPEHUS
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9.8

]_II)IXaHI/Ie OpraHu3mMoB

JlpIxaHue opranu3MoB. JlpIxanue
pacTteHuu. /[pIXxaHue ) KUBOTHBIX.
Huddysus ra3oB yepes3 MOBEPXHOCTh
KkieTku. KokHoe apIxaHue.
Jp1xatenpHast moBepxHOCTh. JKabepHoe
U JEro4Hoe jJpixaHue. J[pIxanuwe
MO3BOHOYHBIX YKMBOTHBIX M YEJIOBEKA.
DBOJIIOIIMOHHOE YCJI0KHEHUE CTPOCHHUS
JIETKUX MO3BOHOYHBIX )KUBOTHBIX.
JIpIXxaTeapHast CUCTEMA YEJIOBEKA.

PackpsIBaTh cojiepKaHUE TEPMUHOB U
MOHATHUH: AbIxaHue, MU y3us, KOKHOE
NbIXaHWE, OPTaHbl JbIXaHUs,
JbIXaTEIIbHBIC IBUKCHUS, JbIXaTEIbHBIN
LEHTP, IEroOYHbIe 00BEMBI, KUZHEHHAS
EMKOCTB JIETKUX.

XapakTepu30BaTh JIBIXaHUE PACTCHU;
JbIXaHUE )KUBOTHBIX U YEJIOBEKA.
OnuchIBaTh 3BOIOLUOHHOE YCIOKHEHUE
CTPOCHUS JIETKUX

MexaHu3M BEHTWISIIUU JIETKUX Y TITHILL
Y MJICKOIATAIOMMX. Peryrsamnus
IbIxaHus. JIpIxatenbHble 00hEMEL.
JeMoHcTpanuu

Tabauipl U cxeMbl: «JIpIxaTenpHas

CHCTCMA».

OO6opynoBanue: 000pya0OBaHUE IS
JIEMOHCTpPAIIMH OMBITOB IO
W3MEPEHUIO )KU3HECHHONW EMKOCTH
JIETKUX, MEXaHU3Ma JIbIXaTeIbHBIX
JIBUOKCHUH

MMO3BOHOYHBIX JKUBOTHBIX.
Paznuuate Ha n300pakeHUsX (cxemax,
TabnuIax, MyJsbKax) JbIXaTeIbHYIO
CHCTEMY YeJIOBEKa.

OnuceIBaTh MEXaHU3M BEHTHIISIIHH
JETKUX Y ITUI] U MIICKOTTHUTAIOIIHX.
YcTaHaBIMBaTh B3aUMOCBSI3U MEXKIY
CTPOEHHEM OPTaHOB JBIXaHUS U UX
GyHKIHUSIME B OpraHU3Me
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9.9

TpancnopT BemecTs 'y
OpraHUu3MOB

TpaHcHOpT BELIECTB Y OPraHU3MOB.
TpaHCIIOPTHBIE CUCTEMBI PACTEHUM.
TpaHCIIOPT BEUIECTB Y )KUBOTHBIX.
KpoBeHocHasi cuctema u €€ opraHsbl.
KpoBeHocHast cucteMa mo3BOHOYHBIX
JKUBOTHBIX U 4esoBeka. Cepaiie,
KPOBEHOCHBIE COCYbI 1 KpOoBb. Kpyru
KpOBOOOpaIIeHHs. DBOIIOIMOHHbBIC
YCJIOKHEHUSI CTPOCHUSI KPOBEHOCHOM
CUCTEMBbI ITO3BOHOYHBIX )KUBOTHBIX.
PaGoTa cepana u e€ perymsus.
JleMmoHCcTpauumn

Tabuuiibl u cxembl: «Opranbl
IIBETKOBBIX pacTeHui», «KopHepbie
cuctemMbl», «CTpoeHue cTeds»,
«CTpoeHune TMCTOBOM MIIACTUHKW,

PackpeiBaTh conep:kaHue TEPMUHOB U
IIOHSATHN: TPAHCIIOPT BEILIECTB,
TPAHCHOPT y PACTEHUI, KPOBEHOCHAs
CUCTEMA JKMBOTHBIX, KPOBb, IJIa3Ma,
(hOpMEHHBIC AIIEMEHTHI,
KpOBOOOpaIIeHue, Kpyru
KpPOBOOOpAIIEHUsI, CEPJICUHBIN UK,
muMdooOpanienue, mumda,
TUM(paTUYECKHE COCYIbI,
IMMQpaTHUECKUE y3IIbl, BHYTPEHHSIS
cpella opraHusma.

XapakTepru30BaTh TPAHCIIOPT BEILECTB
y pacTeHUi U OECIIO3BOHOUYHBIX
KUBOTHBIX.

OnuceIBaTh KPOBEHOCHYIO CUCTEMY
’KUBOTHBIX U YEJIOBEKA.

«KpoBeHocHas cucremay,
«KpOBEHOCHBIE CUCTEMBI TO3BOHOYHBIX
YKUBOTHBIX)»

Paznnuatek Ha n300pakeHusIX (cxemax,
TabJIMLaxX, MyJISKaX ) KPOBEHOCHYIO U
TUM(DATUYECKYIO CUCTEMY YEJIOBEKa.
VYcTaHaBIMBaTh B3aUMOCBSI3U MEXKIY
CTPOCHHEM OPraHOB KPOBOOOPAIIECHUS
U uX QYHKIUSIMUA B OpraHu3Me
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9.10

Brigenenue y

OPTaHU3MOB

Boinenenue y opranuzMoB. Boijenenue
y pacTeHui. Briienenue y KUBOTHBIX.
CoxkparurenbHble Bakyoau. Opraabl
BbIeNieHUs. PubTpanus, CeKpenus u
oOpaTHOE BcachlBaHUE KaK MEXaHU3MbI
paboThl OpraHoB BbiaeneHUS. CBS3b
IIOJIOCTH T€JIa ¢ KPOBEHOCHOM U
BBIJICJIUTEILHOM CHCTEMaMH.
Brigenenue y m03BOHOYHBIX JKUBOTHBIX
u yenoBeka. [Touku. Ctpoenue u
(yHKIHOHUPOBaHUE HEPPOHA.
OOpazoBaHue MOYH Y YEJIOBEKA.
JleMmoHcTpanuu

Tabauub! U cXeMbl: «BeineanrenspHas
cucTeMa

PackpeiBath conepkaHue TEPMUHOB U
MOHSATUM: BBIICJIICHUE, T'yTTallUs,
JUCTONAJ, COKpPATUTEIbHBIE BAKYOJIH,
W3BUTHIE KaHAJIBIIbI, 3BE3AUATHIC KICTKHU,
BBIJICIUTEIILHBIC TPYOOUKH,
MaJIbITUTUEBBI COCY/IbI, ITOYKH,
MOYETOYHUK, MOUYEBOM IMy3bIPh, HEPPOH,
MoYa.

XapakTepu3oBaTh MPOLIECC BBIACICHUS Y
pacTeHU U )KUBOTHBIX.

Paznuuate Ha u3o00paxeHusx (cxemax,
Ta0IuIAx, MYJs’Kax) BBIICIUTEIbHYIO
CUCTEMY YeJI0BEKA. OnuceiBath
MEXaHU3M

byHKIMOHUPOBaHUS HEGPOHA; MPOIIECC
00pa3oBaHuUs MOYH.

YcranaBnuBaTh B3aUMOCBSI3U

ME¥K]ly CTPOCHHEM OPTraHOB

BBIZICICHHSI ¥ UX (DYHKIIUSIMHU B
OpraHu3Me
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9.11

3amura y Opranu3MoB

3amuTa y OpraHu3MmoB. 3aiura y
OJTHOKJIETOYHBIX OpraHu3MoB. CHopsbl
OaKTepHil U LUCTHI MIPOCTEHIIHX.
3anmTa y MHOTOKJIETOYHBIX PACTEHUII.
Kyrtukyna. CpeacTsa macCUBHOM U
XUMHUYECKOU 3amThl. OUTOHITUILI.
3amuyTa y MHOTOKJIETOYHBIX
KUBOTHBIX. [TOKpOBBI U UX
MPOU3BO/IHBIC. 3alllUTa OpraHu3Ma OT
oosie3nelt. IMMmyHHas cuctema
yenoBeka. KieTouHbli 1 ryMOpalbHbIN
VMMYHUTET. BpoKIEHHBIN U
MPUOOPETEHHBIN cIeITUDUIECKUIA
MMMYyHUTET. Teopus
KJIOHAJIbHOCEJIEKTUBHOT'O UMMYHUTETA
(I1. Opnux, .M. bepner, C.
Tonerana).

BocnanutenbHbie OTBETHI OPTaHU3MOB.
Ponb BpOXAEHHOIO HMMMYyHUTETa B
Pa3BUTHH CHCTEMHBIX 3200JICBAHHIA.
JlemoHcTpanuu

Tabymibl u cxeMbl: «Koxa,
«mmynntety, «CTpoeHue creds»,

«CTpoeHune TUCTOBOM MIIACTUHKI

PackppiBath copepkanne TEPMHUHOB H
MOHATHUI: KaIlCcya, SHI0CIOopa, [HUCTa,
KyTHKYJIa, CPEJICTBA TACCUBHOW 3aIlIUTHI,
CpelICTBa XUMHUYCCKOM 3alTUThI, KOYKHBIC
MTOKPOBBI, UIMMYHUTET, UMMYyHHAs
CHCTEMa, aHTHUI'E€H, aHTHUTEJO.
XapakTepu3oBaTh BHJIBI 3alUTHl Y
OQHOKJIETOYHBIX KM MHOTOKJIETOYHBIX
OpraHU3MOB.
OnuceIBaTh

CTPOCHHUC KOKHBIX

IIOKPOBOB U HUX ITPOU3BOAHBIX.

Pa3znuyarh Ha n300pakeHUsIX (cxemax,
TabnuIax, MyJIsKax) OpraHbl UMMYHHOM
CUCTEMBI YEJIOBEKA. Y CTAHABIMBATH
B3aUMOCBSI3U MEX]ly CTPOEHUEM
OpPTaHOB 3alIUThI U UX (DYHKIUIMU B
OpraHu3Me
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9.12 | PazmpaxuMocTb 2 Pa3npaxuMoCTh U peryiasiuus y PackpeiBaTh conep:kaHue TEPMUHOB U
U perymsiuus y opraHu3MoB. Pa3ipaxumMocTs y MOHATUI: PA3APAKUMOCTD, PETYIIALIMS,
OpraHu3MOB OJTHOKJIETOYHBIX OPraHu3MOB. TaKCUCHI. | TAKCUCHI, POCTOBBIE BEILIECTBA

PazapaxumMoCTh U peryisuus (ayKCUHBI), HEpBHAsI CUCTEMA,
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y pactenui. PocToBbIe BelecTBa U ux
3HAuYCHUE.

HepBHas cucrema u pediexkropHast
peryisiuus y )KUuBoTHbIX. HepBHas
CUCTEMA U €€ OTIIEIbl. DBOJIIOLMOHHOE
YCJIOKHEHUE CTPOCHUSI HEPBHOM
CUCTEMBI y JKMBOTHBIX. OTIEIbI
T'OJIOBHOI'O MO3ra II0O3BOHOYHBIX
XKUBOTHBIX. Pednexc u pednexropHas
nyra. be3yCcioBHbBIE U YCIIOBHBIE
pediekchl.

['yMmopaiibHas peryiasuus u
DHIAOKPUHHAS CUCTEMA )KUBOTHBIX U
yesnoBeKa. JKenesbl SHIOKPUHHOU
CUCTEMBI U UX TOPMOHBI. [lericTBre
rOpMOHOB. B3auMOCBs3b HEpBHOU U
SHIAOKPUHHOW CHCTEM.
['unoranamorumnogusapHas cucrema.

JleMmoHCcTpanumn
IToptper: U. I1. [TaBinos.

Tabauib! u cxeMbl: «CTpOCHUE THIPHIY,
«CtpoeHue rmnaHapun», « BHyTpeHHee
CTPOEHHE JI0KIEBOTO YEPBS»,
«HepsHas cuctema puiom»,

«HepBHas cucreMa JISTYILIKWY,

peduekTopHast perysius, peduiekc,
peduekTopHas 1yra, NepeaHui MO3r,
IIPOMEKYTOUHBIN MO3T, CPETHUI MO3T,
MO3K€4O0K, IIPOJOJITOBATHIA MO3T,
BETe€TATUBHAs HEPBHAS CUCTEMA,
ryMOpaJIbHAsI PEryJIsiLUsl, TOPMOHBI,
DHJAOKPUHHAS CUCTEMA,
rUnoTagaMorunodusapHas cuctema.
XapakTepus3oBaTh Pa3IpaKUMOCTb
Y OJHOKJETOYHBIX OpPraHW3MOB U
PEQIEKTOPHYIO  PEryJISIUI0 y
KUBOTHBIX.

Pa3znnuate Ha n300pakeHUsIX (cxemax,
TabJIMIaX, MYyJISKaX) HEPBHYIO CUCTEMY
1 €€ OTAEIBI; OTAENBI TOJIOBHOTO MO3ra
ITO3BOHOYHBIX )KUBOTHBIX.

OnucelBaTh TYMOPAJIBHYIO PETYJISALIMIO
Y )KMBOTHBIX.

Paznnuatek Ha n300pakeHusIX (cxemax,
TabNMIaX, MYJISKaxX ) SHIOKPUHHYIO
CUCTEMY KUBOTHBIX U YEIOBEKA.
HazsbiBaTsb »ese3bl 9HIOKPUHHON
CUCTEMBbI YeJIOBEKa U BbIpadaThIBaeMble
VUMU TOPMOHBI.

OnuceIBaTh AEHCTBUE TOPMOHOB.
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«HepBHaﬂ cucreMa
MMPCCMBIKAOIIUXCS» «HepBHaﬂ

YcTaHaBiIuBaTh B3aUMOCBSI3U MEKIY
CTPOEHHUEM OPTraHOB HEPBHOM U
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cucteMa ntuiy, «HepBHas cucrema
MIIEKOTATaoONMX», «HepBHas cucrema
YEII0BEKA», « JHIOKPUHHAS CUCTEMAY,
«Pedexcy.

SHJOKPUHHOW CHUCTEM W UX (PYHKIUSIMU
B OpraHU3Me.

XapakTepu30oBaTh 3BOJIOLHUOHHOE
YCIIOKHEHUE CTPOEHHUSI HEPBHOM

OOopynoBanMe: MOJAEIM TOJIOBHOIO| CHCTEMBI Y JKUBOTHBIX
MO3Ta Pa3JIMYHbIX YKUBOTHBIX
Htoro wacoB no teme 17
10. | Tema «PABMHOXEHUWE U PASBUTHUE OPT"AHU3MOB»
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10.1

DOopMBI pa3MHOXKEHHUS
OpraHu3MOB

®opMbI pa3MHOKEHHS OPTaHU3MOB:
Oecrosioe (BKJIIOYasi BETETAaTUBHOE) H
nosioBoe. Bupl 6ecronoro
Pa3MHOXKEHUS: TTIOYKOBaHUE,
criopyJsinusi, pparMeHTaIus,
KJIOHUPOBAHHE.

JdemoHcTpanuu

TaOnuiiet 1 cxembl: «BereraTuBHOE
pasMHOXeHHEe», « TUTIBI 6ecIooro
pa3MHOXKEeHUs», «Pa3MHOXKEHHE
XJIAMHUJIOMOHA/IbI», «Pa3zMHOKeHHEe
IBTJICHBIY, «Pa3MHOKEHUE THAPBD)

PackppiBaTh copepkanue TEPMUHOB H
NOHATHN: Pa3MHOXKEHUE, ITPOCTOE
JIeJIeHNe, TIOYKOBAHUE, CIIOPYIISAIINS,
BEreTaTUBHOE Pa3MHOKCHHE,
dbparmMeHTanusi, KIOHHPOBaHUE, TAMETHI,
CIiepMaTo30ui (CriepMuil), SIMIEKIIeTKA,
3Ur0Ta, KOHBIOTAIIUA.

[TepeuncisaTh 0COOEHHOCTH OECTIOIOTO
¥ TI0JIOBOTO Pa3MHOKEHUS OPTaHU3MOB.
XapakTepu3oBaTh CYITHOCTh U (POPMBI
0ecroJIoro pa3MHOKEHHSI OPraHU3MOB;
OMOJIOTUYECKOE 3HAUEHHE OECI0JIOro
pa3sMHOXeHus. Pa3nuuate criopy kKak
CHEIMATM3UPOBAHHYIO KIIETKY,
peIHa3HAYCHHYIO JIJIs1 OECTI0JIOTO
Pa3MHOKEHUS, U CIIOPHI OAKTEPHIA.
OOBICHATH TPEUMYILECTBA MTOJOBOTO
Pa3MHOXKEHHUS HaJT OECIIOJIBIM.

PackpbIBaTh posib KIOHUPOBAHUS B
CEJICKLIUH U CEJIbCKOM XO3SIMCTBE
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10.2

[TosnoBoe
pasMHO)keHue. Meio3

[TonoBoe pazmuoxkenue. [looBeie
KJIETKH, WM raMeThl. Metio3. Ctagun
Meno3sa. [loBenenrne xpomocoM B
Mmeito3e. KpoccuHronep.
buonoruueckuii cMbICa Meio3a U
MOJIOBOTO TIporecca. Meno3 u ero
MECTO B JKM3HECHHOM IIHKJIC
OpPraHUu3MOB.

JleMmoHCcTpanun

Tabumibl B cXeMbl: «Mero3y,

«XpOMOCOMBI»

PackpeiBaTh conep:kaHue TEPMUHOB U
MTOHSTHI: MeH03, OUBaJICHTHI,
KPOCCHUHI'OBEp, MHTEPKUHE3,
HE3aBUCHUMOE PaCIPEICICHUE;
KPOCCUHTOBED.

Paznuuatek Ha n300pakeHusIX (cxemax,
Ta0JIuIax) ¥ MUKpOIIpenapaTax 3pesble
MOJIOBBIC KJIETKH MJICKOTTUTAIOIINX U
OpraHbl PAa3MHOKEHHUSI BBICIINX
pacTeHUN.

PackpsIBaTh CyIIHOCTH M€H03a,
XapaKTepU30BaTh €0 OTJIEIbHbBIC
CTaJIuH.

Onpenensate MecTo Meko3a B
KU3HEHHBIX [HUKJIaX Pa3IUyHbIX
OpPTaHU3MOB.

OOBIICHATH OMOJIOTUYECKHUI CMBICTT
KPOCCHUHTOBEpa, OMUCHIBATH €T0
MEXaHU3M.

CpaBHHMBATH MEHUO3 C MUTO30M;
pasnyaTh OTJAEIbHBIC UX CTAJANN Ha
MUKpOIpenaparax 1 n300paxeHusx
(cxemax, TabnuIAx).

PackpbIBaTh 3BOJIIOIIMOHHOE 3HAYECHUE
MOJIOBOTO Pa3MHOKEHUSI OPTraHU3MOB
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10.3

l'ameTorenes.
O6pazoBanue u
pa3BHUTHE TIOJOBBIX
KJIETOK

[IpenzapoaplieBoe pa3BUTHE.
['amerorenes y :kuBOTHBIX. [Ios10BBIE
xkene3bl. OOpa3zoBaHUE U pa3BUTHE
IIOJIOBBIX KJIETOK. CriepMaToreHes u

ooreHe3. CTpoeHue MOJTOBBIX KJIETOK.

Onoa0TBOpEeHHE B SMOPHOHAIIEHOE
pa3BUTHE KUBOTHBIX. CTIOCOOBI
OTUTOIOTBOPEHMUS: HAPYKHOE,
BHyTpeHHee. [lapTeHorenes.
JlemoHcTpanuu

Tabymibel B cXeMbl: «I ameTorenesy,
«CTpocHue UIECKICTKH

CIICpMaTO30uaa».

Ob6opyaoBaHme: CBETOBOM MUKPOCKOIT,

MHKPOIIPENAPATHI AULEKIETOK U
CIIEPMAaTO30MI0B.

JlaboparopHasi padora «3yueHue

CTPOCHHUS ITOJOBBIX KJICTOK HAa I'OTOBBIX

MUKpOIpenapaTax»

PackpsIBaTh cofiepkaHne TEPMUHOB U
MOHSTUI: TAMETOT€HE3, CIEPMATOTECHES,
OOT€HE3, CCMEHHHKH, INYHUKH,
CIIEPMAaTOrOHMH, CIIEPMATOLUTHI,
CIEpMaTH/Ibl, CLIEPMATO30M b, OOTOHUH,
OOLIMTBI, ITOJISIPHBIE TEJIbLIA, SHIEKIIETKA,
aKkpocoMa.

[lepeuncnaThy cTaaAuu TaMeTOreHe3a Y
KUBOTHBIX.

OnuceIBaTh NPOLIECC TAMETOTEHE3A U €T0
IIEpUObI, CTPOCHUE ITOJIOBBIX KJIETOK.
Paznmuuate ocoOeHHOCTH
criepMaroreHesa u oorenesa. OnuceIBaTh
IIPOLIECCHI OCEMEHEHHUS U
OIUIOJOTBOPEHUS, Pa3HbIE BAPUAHTHI
IapTEHOreHe3a
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10.4

NunuBuayanpHOE
pa3BUTHE OPTraHU3MOB
— OHTOT'€HE3

NunuBryanbHOE pa3BUTHE OPTaHU3MOB
(oHTOTEHE3).

OMOpHOJIOTHS — HAyKa O Pa3BUTUU
OpranusmoB. Mopgozenes — oona u3
2/IABHBIX NPOOIEM IMOPUOTIOSUU.
Konyenyusa mopghozenos u mooenu
mopgocenesa. Cranun sMOpUoOreHesa
YKUBOTHBIX (Ha MpUMEpe JISTYIIKH).

PackpbiBath cofiep:kaHrue TEPMUHOB U
MOHSTUI: OIUIOJJOTBOPEHUE, 3UTOTA,
OJlacromep, aKpOCOMHas peaxIus,
MPOHYKJIEYC, TAPTEHOT €HE3,
aMOpHOTeHE3, ApodiieHne, OracTyna,
MopyJa, racTpyJja, Heupya,
OpraHoreHes3, SKToJepMa, Me30/1epMa,
AHTOJEpPMA, IIEJIOM, HEpBHas TpyOKa,
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Hpobnenue. Tumsl gpobiieHusl.
Jlemepmunuposanroe u
HeOdepMUHUPOBAHHOe OpoOieHuUe.
Bnacmyna, munvr 6nacmyn.
Ocob6enHocTy ApOoOICHUS
MJICKOMTUTAIOIINX. 3apO/IbIIIECBbIC
JUCTKU (TacTpysiius). 3aKiiajaka
OpraHoOB M TKaHEH U3 3apObIIIEBIX
JUCTKOB. B3auMHoe BiusiHuE YacTei
Pa3BUBAIOIIETOCS 3aPO/IbIIIIA
(aMOpuoHasIbHAS UHAYKIINS ). 3aKIIagKa
TJIaHa CTPOCHUS )KMBOTHOTO KakK
pe3yibTaT HepapXHUUeCKuX
B3aMOJIENCTBUN reHOB. Bingnue Ha
AMOPHUOHATIFHOE PA3BUTHE PA3ITMYHBIX
(hakTOPOB OKPYkKAIOIIECH CPE/Ibl.
JleMmoHCcTpanumn

[Toptper: X. [lIneman.

Tabmauiel 1 cxeMbl: «OCHOBHBIC CTATUU

OHTOI'CHE3a».

OobopynoBanne: moeinb «llukin
Pa3BUTHUS JIATYIIKI)

Xopaa, KUuIleqHas Tpyoka.
Onpenensate SMOPHUOHATIBHBIN MEPUOJ
pa3BUTHUS OpraHU3Ma U OMUCHIBATD
OCHOBHBIE 3aKOHOMEPHOCTH JIPOOICHUS
— o0pa3oBaHKe OJHOCIOIHOTO
3apojblia — 0J1aCTyIbl; 3aBUCUMOCTh
X0J1a Ipo0JIEHNsT OT KOJIMYECTBA XKEJTKa
B SIMLIEKIIETKE; TACTPYJIISLUIO U
opranoreHes. OOBSICHATH ATaIlbl

g depeHInpOBKY TKAHEH,
00pa3oBaHUs OPraHOB U CUCTEM
OpraHoB.

XapakTepu30BaTh PETYIALHIO
AMOPHOHATILHOTO PAa3BUTHUS;
JAETEpMUHAIINIO U SMOPHUOHAIIbHYIO
WHAYKIIWIO; TeHETHYECKU KOHTPOJIb
pa3BUTHS.

OO00CHOBBIBATH BPEAHOE BO3JICHCTBHUE
Ta0auyHOTO JbIMA M AJKOrOJI Ha XOJ
AMOPHOHATIEHOTO U
MOCTAIMOPHUOHAIBHOTO PA3BUTHS
OpraHu3Ma 4yeiaoBeKa
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10.5

Pocr n pazButue
KUBOTHBIX

Poct u pa3BuTHE KUBOTHBIX.
[TocToMOpHOHANBHBII TIEPUOSI.
[Ipsmoe u HenpsiMOe pa3BUTHE.

PaszButne ¢ metamopdoszom

PackpriBaTh copepkaHne TEPMUHOB U
MIOHSATHUI: OHTOTE€HE3,
OCT3MOPHUOHAIBHOE Pa3BUTHE,
MeTamop(}o3, INYUHKA, pOCT, CTApEHHUE,

y OECII03BOHOYHBIX U TTO3BOHOYHBIX
KUBOTHBIX. bronornueckoe 3HaueHue
IPSIMOTO U HEMPSMOTO Pa3BUTHS, UX
pacnpoCTpaHeHue B pupoae. Turbl
pocTa )XUBOTHBIX. DAaKTOPHI pETyIAIUU
pocTa KHUBOTHBIX U yenoBeka. Ctaauu
MOCTA3MOPHUOHAIBHOTO PA3BUTHS Y
KUBOTHBIX U uenoBeka. [lepuo sl
OHTOTeHe3a yenoBeka. CTapeHue u
CMEpTh KaKk OMOJIOTUYECKUE TPOIIECCHI.

JeMoHcTpanuu
Tabauue! u cxemsbl: «lIpsmoe u

HEnpsAMOE pa3BuTHe», «Pazpurue
MaMCKOro xyka», «Pa3Burue capanumy,
«Pa3Butne nArymkmy.

IIpakTnueckas padora

«BbIsiBIEHHE  TPU3HAKOB  CXOJICTBA
3apOJIbIIIEH TO3BOHOYHBIX JKUBOTHBIX)

CMEPTh.
XapakTepu3oBaTh MOCTIMOPUOHATLHBIN
NEpPUOJT Pa3BUTHS OpraHu3Ma U €ro
OCHOBHBIE (DOPMBL.

XapakTepu3oBaTh NPIMOE Pa3BUTHE U
€ro NEPUOJIBI.

W3naraTe conepkaHue TEOPUI CTapEeHUS
OpraHU3MOB.

OOBICHATH OMOJIOTHUYECKUNA CMBICIT
pa3BUTHA ¢ MeTaMOP(h030M
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10.6

PasMmHOXeHUE U
pa3BUTHE PACTCHUM

Pa3MHOX€eHHE U pa3BUTHE PACTECHUM.
["ameroduTt u cnopoput. Meiio3 B
’KU3HEHHOM LIMKJIE PACTCHMIA.
OOpa3oBaHue crop B Ipolecce Meio3a.
['amerorenes y pacTeHui.
OnuogoTBOpEHKE U pa3BuTHe
PACTUTENIBHBIX OpPraHW3MOB. [[BoWHOE
OILUIOOTBOPEHUE y IIBETKOBBIX
pactenuii. OOpa3oBaHue U pa3BUTHE

PackpbIBaTh cofepkaHue TEPMUHOB U
MOHATUM: TaMeTODHUT, CIOPOPUT,
aHTEPHJIUU, APXETOHHUH, 3apPOCTOK,
METracriopa, 3apOoJAbIILIEBbIA MEIIOK,
CUHEPIrUbl, aHTUIIO/IbI, MUKPOCIIOPA,
MBUIBLIEBOE 3€PHO, IBOMHOE
OILIOZI0TBOPEHUE, POCT, MEPUCTEMA,
KaMOuH, epuo/pl OHTOIeHE3a
LIBETKOBBIX PACTCHUM.
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CEMECHHU.
MexaHu3MBbI PETYJISIIUA OHTOTEHE3A Y
pacTEeHU U )KUBOTHBIX.
JdemoHcTpauumn

[Moptpert: C. I'. HaBamun. Ta0auiibt
U CXEMBI: «/[BOMHOE
OIUIOJIOTBOPEHUE Y LIBETKOBBIX
pactennin», «CTpoeHne ceMsH
OJIHOJIOJIBHBIX U JIBYJIOJIbHBIX
pacTteHuit», « Ku3HEHHbBIN UK
MOPCKOU KamycCTbD, «KU3HEHHBIN
UK MXa», <« KU3HEHHBIN UK
ManoOPOTHUKA», « KU3HEHHBIN ITUKJ
COCHBD.

JlaGoparopHas pabora
«CTpoeHue OpraHoB pa3MHOKEHUS
BBICIIUX PACTEHUI»

XapakTepu3oBaTh 0COOEHHOCTH
0ecroJioro U MoJIOBOTO Pa3MHOKEHUS
[[BETKOBBIX PACTCHH.

Boigenste 0co6eHHOCTH MPOTEKAHUS
raMeToreHe3a y IBETKOBBIX PACTEHUM.
OnuceIBaTh MPOILECC ABOMHOTO
OTUIOJIOTBOPEHUS Y IIBETKOBBIX
pacTeHuil U OOBACHSTH €ro
IPEUMYIIECTBA 10 CPABHEHUIO C
OTUIOJIOTBOPEHUEM Y CITIOPOBBIX U
rOJIOCEMEHHBIX

Hroro

9acCoOB I10 TEMC

8

11

Tema «I'eHeTHKa — HAayKa 0 HACJICACTBCHHOCTH U UBMCHYUBOCTH OPIraHU3MOB»

11.1

Hcropus cranoBiieHus
Y Pa3BUTHS TCHETUKHU
KaK HayKH

1

HcTopust cTaHOBIEHUS U Pa3BUTHUS
TeHETUKH KaK Hayku. PaboTbl

I'. Menpnens, I'. ne ®pusa, T. Moprana.
Posib 0TeUeCTBEHHBIX YUEHBIX B
pPa3BUTHH TeHEeTUKH. PaboThI

H.K. KonsnoBa, H.I1. BaBunosa,

PackpeiBaTh conpep:kaHuE TEPMUHOB U
MOHSATHUM: TeHETHUKA, T'CH.
JlemoHCTpUpOBaTh 3HAHUS UCTOPHUU
BO3HUKHOBEHHS I'€HETUKH.

XapakTepu3oBaTh OCHOBHBIE ATaIlbl
pPa3BUTHUSI TCHETUKU KaK HAYKU
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A.H. benozepckoro, I'.Jl. Kapnieuenko,

I0.A. ®ununuenko, H.B.
TumodeeraPecoBckoro.
JleMoHCcTpanumn

[Toptpersl: I'. Menaens,

I'. le @pus, T. Mopras,

H. K. Konsnos, H. 1. BaBusos,
A. H. benosepckuii,

I'. JI. Kapnieuenko,

10. A. ®ununueHko,

H. B. Tumodees-PecoBckuit
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11.2 | OcHOBHBIE TIOHATUA U
CHUMBOJIBI TEHETUKH

OcCHOBHBIE T€HETUYECKHUE IMOHSATHS U
CHUMBOJIBL. [ OMOJIOTMYHBIE XPOMOCOMBI,
aJUIeJIbHBIC TE€HBI, aJIbTCPHATUBHBIE
MPU3HAKU, JOMUHAHTHBIA U
PELIECCUBHBIN MTPU3HAK, TOMO3UT0Ta,
reTePO3UroTa, YUCTAs JTUHUS, THOPHIBI,
reHoTuI, ¢heHoTurl. OCHOBHBIE METOIbI
TE€HETUKU: THOPUI0JIOTUYECKUH,

U TOJIOTUYECKHU,
MOJICKYJIIPHOTEHETUYECKU .

JlemoHcTpanuu
TaOmuIs: «MeTopl T€HETUKN,

«CXeMbI CKpeIIBaHUS».

JlaGopaTopHnasi padora
«JIpo3oduiia kak 00BEKT reHETUIECKUX
HCCIIEIOBAHUI

PackpbiBaTh cofiepKaHE TEPMUHOB U
MOHSATUM: HACIIEACTBEHHOCTb,
HacJeJ0BaHUE, U3MEHYUBOCTh, TCHOTHII,
(heHOTHUIT, FTE€HOM, JIOKYC, XPOMOCOMBI,
aJuIeJIbHbIC TEHBI (aJUienn),
aJbTepHATUBHBIE TPU3HAKH,
TOMO3UT0Ta, T€TEPO3UTOTA,
JOMWUHAHTHBIN IPU3HAK, PELIECCUBHBIN
MIPU3HAK, YUCTasK JIUHUSI, THOPHU/IBI.
[Tonp30BaThCsI TEHETUYECKOM
TEPMUHOJIOTUEN U CUMBOJIUKOW JIJISI
3aIlMCH CXEM CKPEIIUBAHUS

HToro yacos o teme

12 | Tema «3aKOHOMEPHOCTH HACJIEICTBEHHOCTH)
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12.1 | 3akoHOMEPHOCTH MoHorubpuiHoe CKpelBaHue. PackpriBath conepxkanue TEPMUHOB U
HACJIETOBAHUS ITepBblii 3ak0H MeHaens — 3aKOH MOHATHI: MOHOTHOPUTHOE
IIPU3HAKOB. eAMHO00pa3usi THOPUIOB MEPBOTO CKpEIlIUBaHUE, YUCTOTA TaMET,
MOHOFH6PHIIHOC nokosieHusd. [IpaBriio TOMUHUPOBAHUS. | JOMUHUPOBAHUE, PACILIEIUICHUE
CKpCIIMBAHUC Bropoi 3akon Menaens — 3akoH IIPU3HAKOB.

paclEIUIEHUs TPU3HAKOB. OnucsiBaTh onbIThl ['. Menaenst mo
[{utomoruveckre OCHOBBI W3YUYEHUIO HACIIEOBAHUS OJTHOM MaphbI
MOHOIHOPHIHOTO CKPEIMBAHUS. IIPU3HAKOB Y TOpOXa IMOCEBHOTO.
['mnoTe3a 4uCTOTHI TaMeET. [IpuBoIUTH GOPMYITUPOBKHU NIEPBOTO U
JleMOHCTPaA U BTOpOTOo 3aK0HOB I'. Menpens (3akoHa
[optpert: I'. Menzens. eaMHO00pa3usi THOPUIIOB MEPBOTO
Tabsuubl u cxembl: «llepBrlii u BTopoii | [TOKOJICHHA, 3aKOH PACIICILICHI
3akoHbl Menaens». O0opyaoBanue: MPU3HAKOB) U OOBSICHATH HX

MOJIENb JIJIs1 IEMOHCTPALUK 3aKOHOB HUTOJIOTHYCCKHE OCHOBBI.
eAMHO06PA3UsI THOPHIOB IEPBOTO CocTaBisiTh CX€Mbl MOHOTHOPHTHOTO
MOKOJIEHNS! ¥ PACIIEIUICHNs IPU3HAKOB; | CKPCIIMBAHMSA U PEIIaTh TEHETHICCKUE
CBETOBOI MHKDOCKOT, MHKpONperapar: | 337111 Ha MOHOTHOpH/IHOE
«JIpozoduay. CKpCIMBAtie

IpakTnueckass padora «/3yuyeHue

pe3yJIbTAaTOB MOHOTHOPUIHOTO

CKpeNIMBaHuA y IP030DUITBDY

12.2 | Ananusupyroiiee AHanM3upyouee CKpeluBaHue. PackpsiBaTh coziep:kaHue TEpPMUHOB U
CKpelLlMBaHUE. [TIpomexxyTOUuHBIN XapaKTep IIOHATUI: aHAJIU3UPYIOLLEE
Henomanoe HacienoBanus. Paciierienue CKpEILMBAHUE, HETTOJIHOE
JOMUHUPOBAHHE MIPU3HAKOB MPU HETIOJIHOM JOMUHUPOBAaHKE, KOJOMUHUPOBAHUE.
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JOMUHUPOBAHHH.
JleMoHCTpanun

TabuIbl M CXEeMBI: «AHATM3UPYIOIIEE
CKpemuBanuey, «Hemnomxnoe
JIOMUHUPOBAHUEN»

CocTaBiATh CXeMBI aHAIN3UPYIOIIETO
CKpEILMBAHUSA U pelIaTh FTEHETUUECKHE
3aJ]auM Ha aHAJIM3HUpPYIOIIee
CKpELIMBAaHUE U HEMOJIHOE
JIOMUHUPOBAHUE

12.3

Hurubpuanoe
CKpeITUBaHNe

JurubpugHoe ckpemyBanue. Tpetuit
3aKOH MeHiens — 3aK0H HE3aBUCHUMOT0
HAaCJICIOBAHNS IPU3HAKOB.
[{utonornueckue OCHOBBI
JUTHOPUIHOTO CKPEIIUBaHUSI.
JlemoHcTpanuu

IToptper: I'. Mennens.

Tabnuibl u cxembl: «Tperuit 3aKoH

Menneins».

Oob6opynoBanme: MoOJEb TSt
JIEMOHCTpAIINH 3aKOHa
HE3aBUCHMOTO HacJIeIOBaHUS

IIPU3HAKOB; CBETOBOW MUKPOCKOII;
MuKponpenapar «Jpo3odumnay.
IpakTuyeckas padora
«3yuenue pe3yJIbTaTOB
JUTHOPUHOTO CKPELIMBAHUS Y
JPO30(HITBI

PackpsiBaTh cojiepKaHUE TEPMUHOB U
MOHSATUH: JUTUOPUIHOE CKpELUBAHUE,
dbenoTunmyeckuit paaukain. OnucoBaTh
onbIThl ['. Menaens 1no u3y4eHuro
HACJICIOBAHUS ABYX Map MPU3HAKOB Y
ropoxa nocesHoro. [IpuBoauTs
hopMyJIHPOBKY TpeThero 3akoHa I
MeHens (3akoHa HE3aBUCUMOTO
HACJICIOBAHUSI IPU3HAKOB) U OOBSICHATH
€ro LUTOJIOTUYECKUE OCHOBBI.
[IprumeHaTP MaTEMAaTUUYECKUIN PACUET C
MOMOIIBI0 (PEHOTUTIUYECKOTO pajrKaia
Y METOJa IEPEMHOKEHHUS BEPOATHOCTEN
BAPUAHTOB PACIICTUICHUS] TPU3HAKOB Y
MMOTOMKOB MO (PEHOTHUITY Y T€HOTHUITY.
CocTaBisATh CXEMbI TUTHOPUHOTO
CKpCILUBAHUA U pelIaTh FTE€HETUYECKUE
3a/1a4M Ha TUTUOPUIHOE CKPEITMBAHUE
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12.4

CrerieHHoe
HacCJICIOBAHHE
IIPU3HAKOB.

CuerieHHOE HaclieJOBaHUE MPU3HAKOB.
Pa6oret T. Moprana. CremieHroe
HACJICIOBaHUE T€HOB, HAPYIICHHE

PaCKpLIBaTI) COACPKAHUC TCPMHUHOB 1
MMOHSITHH: CHOCIIJICHHOC HACJICA0OBAaHUC,
HapyHICHUA CHCIVICHUA I'CHOB,

XpOMOCOMHas1 TEOpUs
HaCJIEJICTBEHHOCTH

CHEIUICHHS MEX1y T€HAMH.
XpOMOCOMHast TeOpHUs
HACJIEICTBEHHOCTH.
JlemoHcTpanuu

IToptper: T. Mopras.

Tabmuibl 1 cxembl: «ClemnieHHOoe

HACJIEIOBAHUE TPU3HAKOB y
JIPO30(PUITBD.

OoOopyaoBanme: MOJICIIb IS
JIEMOHCTPAIUH CLIETJIEHHOTO

HACJICJOBAHUA IIPU3HAKOB.

KPOCCHUHT'OBEp, PEKOMOUHAIUSI TEHOB,
T€HETUYECKUE KapThl, MOPTAHU/IA.

[TpuBoAUTH (GOPMYITHPOBKH 3aKOHOB
MopraHa (3aKOHa CLEIJIEHHOTO
HACJICTOBAHNS TEHOB U 3aKOHA
HapyIICHUs CUETUICHUS MEXKy T€HaMu )
U OOBSACHSTH UX IUTOJIOTMUYECKUE
OCHOBBI.

IIepeuncasaiTb OCHOBHBIE ITOJIOKEHUS
XPOMOCOMHOM TEOPUH
HACJIEICTBEHHOCTH.

Pemate renermueckue 3amaud Ha
CLUEIJICHHOE HACJIEIOBAHUE TE€HOB U
HApPYLICHHUE CLUEIUICHUS MEXIY T'€HaMU
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12.5 | I'eneruxka nomna 1 I'eneTrka nosa. XpoMOCOMHBIN PackpriBaTh conep:xkaHre TEpPMUHOB U
MEXaHHU3M ONPEACIICHUS 0JIA. IIOHSATHN: ayTOCOMBI, II0JIOBBIE
AyYTOCOMBI U OJIOBBIE XPOMOCOMBI. XPOMOCOMBI, TOMOTaMETHBIN 1101,
['oMoramMeTHbIi ¥ reTepOraMeTHBIN IOJI. | TETEPOTraMETHBIN MOJI.

I'eHeTnyeckas CTpyKTypa MOJIOBBIX OOBICHATH XPOMOCOMHBIN MEXaHU3M
xpoMmocoM. HacrmenoBanue npu3HakoB, | ONPEAEIEHHS 110J1a y OPTaHU3MOB.
CIEIIJIEHHBIX C TIOJIOM. [IpuBOANTE pUMEPHI HACIIEIOBAHUSA
JleMOHCTpaLHH [IPU3HAKOB, CLIETJICHHBIX C M1OJIOM.
Tabaunel U cxeMbl: «I eHeTHKa 1mojay, CocTaBiATh CXEMBI CKPEIIMBAHHUS U
«Kapuotun yenoseka», «Kapuorun PCHIATE ICHCTITICCKUC 3a/1a141 Ha
PO30(HITBD, «KApHOTHII ITHILBD HACJIEIOBAHUE NIPU3HAKOB, CLECIVIEHHBIX
C TIOJIOM.

[TpuBOANTH MPUMEPHI T€HETUYECKUX
3a00s1eBaHUM U 1€PEKTOB

y OpTaHU3MOB, CBSI3aHHBIX C MTOJIOBBIMU
XpOMOCOMaMH
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12.6 | I'enorum xak
EJIOCTHAA CUCTEMA

I'enotun kakx OcJaoCTHad CUCTCMaA.

[IneroTponuss — MHOKECTBEHHOE
JeicTBUe TeHa. MHOKECTBEHHBINA
aJUIEIIN3M. B3aumoeiictBue

HEaJUIEJIbHBIX T€HOB.
KommiemeHTapHOCTh. DHCTA3.
[Tomumepusi.

['eHeTMUECKUI KOHTPOJIb PA3BUTHS
pacTeHul, )KUBOTHBIX U YEJIOBEKA, a
TaKKe (PU3NOIOTMUECKUX MPOLIECCOB,
MOBEJICHUS U KOTHUTUBHBIX (PYHKITHI.
['eHeTUECKNE MEXaHU3MBI
CUMOMOTeHEe3a, MEXaHU3MbI
B3aMMOJICHCTBHS «XO35MH — Mapa3uT»
U «XO3UH — MUKPOOHOMY.
I'eHeTHUECKUE aCIEKTHI KOHTPOJIS U
U3MEHEHUS HACJIEeICTBEHHOU
uH(pOpMAIUU B TOKOJICHUSIX KIIETOK U
OpraHU3MOB.

JdemMoHcTpanuu

Tabmuiel 1 cxembl: «MHOKECTBEHHBIH
ajuienu3my; « BzauMoaencTBue reHOBY

PackpbiBaTh cojiep;kaHuE TEPMUHOB U
MOHSITUI: MHOXXECTBEHHOE JICHCTBHE
re’a (mieioTponus),
KOMIIJIEMEHTAPHOCTb, SITUCTA3,
MTOJIUMEPHSL.

Onpenenatb (GopMbl  B3aUMOJICHCTBUS
AJUICIIBHBIX U HEeaIJIECIbHBIX T€HOB.
[TpuBOUTH MpUMEPHI TIIICHOTPOITHOTO
JICUCTBUS I'€HOB.

Pemate reHeTuueckue 3ajauM  Ha
B3aMMOJICHCTBHE HeaJJIeIbHBIX
T'€HOB

NToro gacos mo reme

10

13 | Tema «3aKOHOMEPHOCTH U3MEHYUBOCTID)
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13.1 | U3MeHYHBOCTH BzaumopeiictBue reHotuna u  cpenbl  PackpbiBaTh coliep:kaHue TEPMUHOB U
MPU3HAKOB. Buibl pu GOpMUPOBAHUM (PEHOTHTIA. MMOHSITUM: U3MEHYHUBOCTD,
N3MEHUYMBOCTH N3MeHUYnBOCTh MPU3HAKOB. HEHACJICICTBEHHAs] N3MEHUYNBOCTD,

KauecTBeHHbBIC M KOJIMYESCTBCHHbBIC HacjleACTBEHHAass U3MCHUYMBOCTb.
MIPU3HAKU. Bunasl n3MeHUNBOCTH: CpaBHHBaTB HCHACJICACTBCHHYIO
HEHACJECOCTBCHHAA U HACJICACTBECHHAI. VU3MEHYUBOCTD C HACJIEICTBEHHOM.
JleMOHCTpALHH [IpuBOAUTH MpUMEPHI KAUECTBEHHBIX U
Ta6ULb! 1 cxeMbl: «Brbl KOJIMYECTBEHHBIX an/BHavKOB
OPraHU3MOB, MPOSIBJICHUMN Y
U3MEHUHMBOCTH. .
OPTraHU3MOB HEHACIIECICTBEHHON 1
Obopynosanue: xuBbIC 1 rep6ap£{ble HACJICJICTBEHHON M3MEHUYMBOCTHU
3K3EMILIAPbl KOMHATHBIX PACTCHUN;
pucyHku (dboTtorpadum) >KUBOTHBIX C
pPa3IMYHBIMH BUJIAMU U3MEHUYUBOCTH

13.2 | MoaudukanmoHHas MoaudukanmoHHas N3MEHYUBOCTb. PackpriBaTh copepxaHue TEpPMUHOB U

W3MEHYUBOCTD Ponb cpeant B hopmupoBaHuu TOHATHUI: MOAN(DUKALMOHHAS, NN

MOAU(PUKALIMOHHON U3MEHUYHUBOCTH.
Hopma peakuuum npusHaka.
BapuanmoHHBIN psg M BapualMOHHAS

kpuBas (B. Moranncen). CBolicTBa
MOAN(UKAIIMOHHON U3MEHUYUBOCTH.
JdemoHcTpanuun

TabauIbl U CXEMBI:

«MoaudukarmoHHass U3MEHUUBOCThY.

OO0opynoBanme: x1BbIE€ U repOapHbIC
AK3EMIUISIPbI KOMHATHBIX PACTEHUM;

(eHoTUnMYecKas, "3SMEHYUBOCTb,
BApUAHTA, BApUALMOHHBIN P,
BapUALIMOHHAS KpUBas, HOpMa
peaklMy Npu3HaKa, MoAu(pUKaALUU.
Xapakrepu3oBaTb CBOMCTBA
MOIM(UKAIIMOHHONW N3MEHYUBOCTH.
IToka3bIBaTh pOJIb yCIOBUM BHEIIHEU
cpenbl B pa3BUTUUA MOAU(PUKAIIMOHHON
U3MEHYHUBOCTU y OpraHu3MoB. CTpOUTH
BApUALIMOHHBIE PAJIBI U
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pucyHkH (poTorpadun) >KMBOTHBIX

C mpuMepaMu MOAU(PUKAITMOHHON
n3MeHuYnBOCTU. JIabopaTopHas
padora

«HccenmenoBanne 3aKOHOMEPHOCTEN
MOU(DUKAIIMOHHOW U3MEHUUBOCTH.
[TocTpoeHune BapuamOHHOTO psifia U
BApUALIUOHHON KPUBOIN»

rpa@uKk  KpUBOM  HOPMBI  pEaAKIUHU

MPU3HAKOB Y PA3JIMYHBIX OPraHU3MOB
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13.3 | I'eHOTHIIMYECKAs I'eHoTUIIMYECKAst U3MECHUYHBOCTb. PackpeiBatTh conepkaHue TEPMUHOB U
U3MEHUYHMBOCTb. CBoiicTBa TEHOTUITMYECKOMN MMOHATHI: KOMOMHATUBHAS
KomMmOunatuBHas U3MEHYMBOCTH. BUIbI FEHOTUIIMYECKON | H3MEHYNBOCTD, MyTallHOHHAS
U3MEHYHUBOCTD M3MCHYMBOCTH: KOMOMHATHBHAS, W3MEHYMBOCTh, KOMOWHAIINN, MyTaITHH.

MyTalMOHHAas. XapaxkTepu3oBaTh CBOKWCTBA
KomOnHaTnBHAs N3MEHYHNBOCTD. FeHOTHITHYECKON N3MEHUYMBOCTH.
Mei103 1 MOJIOBOM MPOIIECC — OCHOBA OnuceIBaTh MEMO3 U MOJOBOM MPOLIECC
KOMOMHATUBHON U3MEHUYMBOCTH. POJb | KAK OCHOBY NPOSIBJIEHUS Y OPTaHU3MOB
KOMOMHATHUBHOM U3MEHUYNBOCTU B KOMOMHATUBHOM N3MEHYUBOCTH.
CO3aHIH TeHETHUECKOTO [Toka3biBaTh HA KOHKPETHBIX ITPUMEPaAX
pa3HOOOpasys B IPe/Ieiiax OXHOTO POJIb KOMOMHATUBHON U3MEHYMBOCTH B
BUJIA. CO3/TaHUM TeHETHYECKOTO Pa3HOOOpa3us
JleMoOHCTpAIHH OpraHU3MOB B Mpejenax 0JHOTO BUA.
Tabmune! ¥ cxeMsl: «KoMOnHaTHBHAA CpaBHUBATH IEHOTHITMIECKYIO .
H3MEHIHBOCTEY, «Meiiosy, M3MEHYUBOCTh C MOJIU(PUKAITUOHHOMN
«Onn010TBOPEHUEY

13.4 | MyraunonHas MyTanroHHast ”3BMEHYMBOCTh. Bubl PackpeiBaTh conep:kaHue TEPMUHOB U
N3MEHYHBOCTD. MyTAalliii: TeHHbIE, XPOMOCOMHBIE, MOHSATUM: MyTaIluU, XpPOMOCOMHBIE
3aKOHOMEpPHOCTHU reHoMHbIe. CIIOHTaHHbBIE U nepecTpoiiku (abeppanun),

MYTAlITUOHHOT'O

MHIYyLIMPOBAaHHbIE MyTallud. S nepHbie

MOJIUIIIION AU, AaHCYIIOUAWA, MYTAHT,
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mmporecca. Y LUATOIIa3MaTUYECKUE MyTALUU. MyTareHsl.
OnureHeTuka CoMaTnyeckue 1 MOJIOBBIE MYTAIMH. [IpuBOIUTH IIPUMEPBHI MyTaluu,
IIpyarHBl BOSHUKHOBEHHS MYTaluH. BCTPEYAIOIIUXCA Y Pa3HbIX OPraHU3MOB.
MyTareHsl 1 UX BIUSHHAE Ha Kiaccnuuuposats  MyTaLuu o

OpraHU3MBbI. 3aKOHOM€pHOCTI/I Pa3HBIM OCHOBAHMSM.

MYTaIMOHHOIO MpoIliecca. 3aKOH
TOMOJIOTUYECKUX PSAOB

Pa3znuuate Ha n300pakeHUsX (cxemax,
Ta0iMIax) TeHHbIE MYTAIIHH,

B HaCJICICTBCHHON M3MCHHUBOCTH XPOMOCOMHEIC HGpSCTpOﬁKH Pa3HbIX

(H.H. BaBunos). BuesnepHas BUJIOB: JEJIELWH, TyIUIMKALUY,
N3MCHYUBOCTHb M HACJIICACTBCHHOCTD. TPaHCJIOKALIUN, UHBEPCUU; TEHOMHBIE
Inuzenemuxa u SNUEHOMUKA, POTb MyTalHu.

Snu2eHemuyecKux akmopos 6 CpaBHuBaTh MEXAy CO0OH MyTanuu
HACIe008aAHUU U UBMEHYUBOCTNU pa3HbIX BUIOB.

penomunuueckux npUHAKos y XapaKkTepu3oBaTh CBOWCTBA

OpP2AHU3MOS. MYTAlMOHHOW U3MEHUYUBOCTH. Ha3biBaTh
JleMoHCTpALUH IIPUYUHBI MyTalUH, BBISBISTh
[Moptpetsr: I'. Jle ®pus, B. Noranncen, HCTOTHUKH (hakTOPOBMYTAarcHOB B

H. . BaBwios. OKpYyXarollei cpesie (KOCBEHHO).

[TpuBoAUTH POPMYIHPOBKY 3aKOHA
TOMOJIOTUYECKUX PSIOB U
HacleJACTBEHHOM n3MeHuUnBocTH H.
. BaBuiioBa 1 000CHOBBIBATh €I0
3HAYECHUE ISl PAKTUKH CEIIBCKOTO
XO03sMCTBa

Tab6aunel ¥ cxembl: «I eHeTHYECKUE

3a00JIEBAHUS YEI0OBEKAY, « BUIbI
MYTaLum.

OO0opynoBaHme: XUBbIE U TepOapHbIe
AK3EMIUISAPHl KOMHATHBIX PaCTCHUH;
pucyHku (potorpadum) >KUBOTHBIX C
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pa3siINdYHBIMHA BUAAMHW HW3MCHYHUBOCTHU.
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IIpakTHyeckas padora
«MyTaruu y 1po30¢uibl (Ha TOTOBBIX
MHKpOIpernaparax)»

Hroro

Y9acCoB I1I0 TEME

6

14

Tema «I'eHeTHKA YEJI0BEKA»
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14.1

I'eHeTnka dyenoBeka.
MeToabl METUITMHCKON
T€HETUKA

Kapuotun uenoseka. MexayHapoaHast
porpaMmMa MCCIIeIOBaHus T€HOMa
yenoBeKa. MeToabl U3y4eHUs TEHETUKU
YeJIOBEKA: F€HEeaJOTHUECKHUM,
OJIM3HEIIOBBIM, [ATOI€HETHYECKHIA,
MOMYJISILIMOHHO-CTaTUCTUYECKUH,
MOJICKYJISIPHO-T€HETUYECKHIA.
CoBpeMeHHOE OIpe/IeICHUE TEHOTHUIIA:
MOJITHOTEHOMHOE CEKBEHUPOBAHHE,
T€HOTUITMPOBAHUE, B TOM UUCIIE C
nomo1pto [11[P-ananmm3a.
Hacnencrsenusie 3a00ieBaHus
yenoBeKka. [ eHHbIe 1 XpOMOCOMHBIE
0ose3Hu JyenoBeka. bome3nn ¢
HACJICICTBEHHOM
MPEIPACIIONIOKEHHOCTHIO. 3HAUEHUE
MEIUIMHCKON TCHECTUKH B
MPEIOTBPAILICHUHN U JICUCHUHN
FeHETUUECKHUX 3a00JICBaHUM YCIOBEKA.
MeIuKOo-reHETUYECKOE
KOHCYJbTHpOBaHKe. CTBOJIOBbIE
kineTku. [loHaTne «reHeTHIecKoro

PackpeiBath conep:kaHue TEPMUHOB U
IIOHSATHN: CEKBEHUPOBAHUE, KapTa
XPOMOCOMBI, TPOOaH/I, HACIIEICTBEHHbIE
00J1e3HH (MOHOTE€HHBIE, TTOJUTeHHBIE,
Te€HHBIE, XPOMOCOMHBIE),
MEIUKOT€HETHUECKOE
KOHCYJIbTUPOBAHHUE, JOPOI0Bas
JMAarHOCTUKA, AMHHOLIEHTE3.
[lepeunciaT 0COOEHHOCTH U3YUEHUS
TE€HETHKHU YEJIOBEKA U METOIbI
MEIUIUHCKON T€HETHKHU.
XapakTepu30BaTh METOAbI U3yUYCHUS
TE€HETUKHU YeJIOBEKa (IeHeaJOrnYeCKuid,
OJIM3HEIOBBIN, IIUTOTCHESTHYECKUH,
MOJIEKYISIPHO-T€HETHUECKUH,
NOMYJISIHUOHHO-CTATUCTUYECKHM ).
OnuceiBaTh €M, 33/1a41 U JOCTUKEHUS
MEXKIyHapOIHOU MporpaMmsl «I'enom
yesoBekay. Paznuyars Ha n300pakeHUSIX
(cxemax, TabIUIIAX ) KApThl XPOMOCOM
(renetudeckue, puznyueckue,
CHUKBEHCOBBIC).
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rpy3a». DTUYECKHUE aCIIEKThI
UCCIIEJOBaHUN B 00J1aCTH
pPENAKTUPOBAHUSA TEHOMA U CTBOJIOBBIX
KJICTOK.

['enetnyeckue GpakTOPbI MOBBIIIEHHOM
YyBCTBUTEJIBHOCTH YEJIOBEKA K
(pU3HMUECKOMY U XUMHUYECKOMY
3arpA3HEHUI0 OKPYKAIOLIEH CPEIbI.
['eneTnueckas mpeapacnoIOKEHHOCTD
YeJIOBEKa K MAaTOJIOTHSIM.
JdemoHcTpanuu

Tabauis! u cxeMmsel: «Kapuotun

YyesoBekay, «MeTo bl U3ydeHUs
FeHETHUKHU YeoBeKay, «[ eHeTnueckue
3a00JIEBAHUS YETTOBEKAY.
IIpakTnueckas padora
«CocraBlIcHHE U aHAIU3 POJIOCIOBHOM

OnuceIBaTh METOJIbI COBPEMEHHOTO
ONPE/ICJICHUS] TEHOTUIIA OpTaHU3Ma;:
MOJTHOTEHOMHOE CEKBEHHPOBaHHE,
TEHOTUIIMPOBAHUE, B TOM UHUCIIE C
nomoipio I11[P-ananmm3a.
XapakTepu3oBaTh HACJICACTBCHHbBIC
3a00JIeBaHMS YE€I0BEKa U 3a00IeBaHUS
C HaCJICJICTBEHHOM
PEeAPACIOJIOKEHHOCTHIO.
CpaBHMBATH T€HHBIE, XPOMOCOMHBIEC
00JIe3HH UelloBeKa U O0JIE3HH C
HACJIEICTBEHHON
MPEIPACIIOIOKEHHOCTHIO.
YcraHaBIuBaTh B3aMMOCBSI3b MEXKTY
HaCJIEICTBEHHBIMU 3a00/I€BaHUSIMU

YEJI0BEKa U UX FT€HETUYECKOM OCHOBOM.

OO0O0CHOBBIBATh 3HAYCHUE
MEINKOT€HETUUECKOT O
KOHCYJIbTHUPOBAHHS B
IIPEIOTBPAIICHUH U JICUCHUN
HACJIEICTBEHHBIX 3a00JI€BaHUI
yeJIOBEKa

HUtoro

4acoB I10 TEME 3

15

Tema «CeJiekIIU OPraHU3MOB)

121



denepanpHas padbouas mporpamma | buosnorus. 10—11 kmaccsl (yrimyOnEHHBIN YPOBEHB)

15.1 | OcHOBHBIC TOHATHS 1 JloMecTUKaKs U CEJICKIIUS. PackpbiBaTh coJiepsKaHUE OCHOBHBIX
CEJICKIIUH 3apoKIeHue CEeNEeKIUU U TTOHSITUI: CEICKIUS, IOMECTUKAIIHS,
nomectukanuu. Yuenue H.H. IIPUMUTHUBHAS CEJIEKIIUS,
Basuiioa o IlenTpax KOMOMHATUBHAS CEJICKIIMS, COPT,
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IIPOUCXO0XKJIEHHUS U MHOT000pa3us

KyJIbTYPHBIX pacTeHuil. Posb cenexuuu

B CO3JIJaHHM COPTOB PACTCHUU U MOPOL
KUBOTHBIX. COpT, MOpoaa, IITAMM.
3aKOH TOMOJIOTHYECKUX PSAIOB B
HacleacTBeHHOM n3mMeHunBoctu H. M.
BaBuiioBa, ero 3HaueHue s
CEJICKIIMOHHOM paboTHI.
JleMmoHCcTpauumn

[Toptpersl: H. 1. BaBuiios,

H. B. Muuypum, I'. /I. Kapneuenxo,
IT. IT. JIykpsnenko, b. JI. Actaypos.
Tabauiibl u cxembl: «L{eHTpbI

MPOUCXOXKJICHUS U MHOTO00pa3us
KYJBTYPHBIX PACTCHHI», «3aKOH
TOMOJIOTHYECKUX PSAIOB B
HACJIEJICTBEHHON U3MEHUYNBOCTH .
JlaGopaTopHnas padora «/3yueHue
COpPTOB KYJIbTYPHBIX PAaCTE€HUHN U
MOPOJT JOMAITHUX

KHUBOTHBIX»

mopoJaa, mraMmM.

HCpG‘-II/ICJ'IﬂTB OCHOBHBIC 3Tallbl Pa3BUTHA

CCJICKIIMHU KakK ITponecCa U HAyKHU.

XapakTepu3oBaTh COJNEPKAHUE YUECHUS
[lenTpax
MHOT000pa3us

H. N
MPOUCXOXKJICHUS U
KYJIbTYPHBIX PACTECHUH.

BasuiioBa 0

Iloka3biBath LIEeHTpBI IPONCXOKACHUS U
MHOT000pa3usl KyJbTypHBIX pACTEHUN U

HGHTpBI JOMECTHUKaIlUU JOMaITHUX

JKUBOTHBIX Ha KapTC MHpPaA, CBA3bIBATH UX

MECTOIIOJI0KEHHE C OYaraMu
BO3HUKHOBEHHUS JPEBHEUIITNX
LABIJIA3AIUH.

CpaBHUBATH COpT, MOPOJY, IITAMM C

BUJAAMU-POJUYAMH.
OO00CHOBBIBAThH 3HAUCHHE 3aKOHA
TOMOJIOTHYECKUX PSIIOB B
HacJaeqCTBEeHHOU n3MeHunBoctu H.
WM. BaBunosa i1 ceneKIMOHHON
paboTHI.

OnuchIBaTh NEPCIEKTUBBI
JIOMECTUKAIIMUA U CO3/JaHUE HOBBIX
COPTOB KYJIbTYPHBIX PACTEHUU, IIOPOL
JTIOMAIIIHUX )KUBOTHBIX U IITAMMOB
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MHUKPOOPraHU3MOB
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15.2

MeTtonabl
CEJIEKIIMOHHOM padOTBHI.
CoxpaHeHue, n3yueHue
Y UCIIOJIb30BAHUE
TE€HETUYECKUX

pecypcoB

MeTobI CeNeKIIMOHHOM PabOTHI.
HckyccTBeHHBIN 0TOOP: MAacCOBBIHN U
WHJMBUAYAJbHBIA. DTaIbI
KOMOMHAIIMOHHOM CENIEKIINH.
HcnpiTanne npou3BoAUTEIICH T10
noTOMCTBY. OTOOp IO TEHOTHITY C
MTOMOIIIBIO OILIEHKHU (heHOTUIa
MOTOMCTBA M OTOOP 10 TEHOTHITY C
romoisio aHanuza JJHK.

M cKyCCTBEHHBIN MyTareHe3 Kak METOT
CEJIEKIIMOHHOM paboThl. PaanaiimoHHbIi
Y XMMUYECKUN MyTareHe3 Kak
HUCTOYHUK MYTAIlUN y KYJIbTYPHBIX
dbopm opranuzmoB. Mcnonb3oBanue
T€HOMHOTO PEAAKTUPOBAHUS U METOJOB
pexoMOuHaHTHBIX JIHK 115 nomyuenus
MCXOJHOTO MaTepuaia JJisl CEJCKINH.
[TonyuyeHne NOJUILIONIOB.
BuaytpuBugoBas ruopuan3aims.
biM3K0pOACTBEHHOE CKPELIMBAHUE,
unu uHOpuauHT. HepoacteenHoe
CKpeIllUBaHue, WU ayTOPUIMHT.
I'eTepo3uc u ero NpUYUHSL.
Hcnonb3oBaHue rerepo3uca B
cenexkuuu. OtaanéHHas

PackpeiBaTh conep:kaHue TEPMUHOB U
MOHSATHUM: UCKYCCTBEHHBIN 0TOOD,
MIPOU3BOIUTENHN, SKCTEPHED,
OJIN3KOPOJCTBEHHOE CKPEIIMBAHUE, HITN
WHOPUJIUHT, HEPOJACTBEHHOE
CKpeNnIMBaHue, WK ayTOPUINHT, YACTas
JIMHUSL, TeTepO3ucC (THOpUAHAsS CUJia),
T€HOMHOE pEeIaKTUPOBAHUE,
MCKYCCTBEHHBI MYTarcHes,
(bakTOphIMyTareHsbl, MOJIUTLIOUIHI,
oTnajnéHHas THOpUAN3aIus,
CEKBEHHPOBaHHE. XapaKTepU30BaTh
OCHOBHBIE METO/bI CEIEKIMN PACTCHUN U
KUBOTHBIX:

MCKYCCTBEHHBIA OTOOP ¥ THOPHUIU3AITHIO.
CpaBHUBATh MaCCOBBIN UCKYCCTBEHHBIM
0oTOOp C MHIUBUIYaJIbHBIM, ITOKA3bIBATh
MX 3HAYEHHE JJISI CEJIEKIIUU KYJIbTYPHBIX
pPacTEeHHI U IOMAIIHUX KUBOTHBIX.
[IpuBOIUTH KOHKPETHBIE IPUMEPHI
OTIAJIEHHON THOPUIU3AITIH B CEJICKITUH.
OnuceiBath onbIT . J[. Kapneyenko 1o
MPEOJIOJICHUIO OECTIONNS MEXBUIOBBIX
TUOPUJIOB.

Paznuuath Ha u300pakeHHsIX (cxemax,
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rubpuauzanus. [Ipeogonenue

Ta0IUIax) Y OTACIBHBIX
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OecII011sl MEXKBUJIOBBIX THOPHU/IOB.
JlocTrKeHus CEeeKINU PACTEHUH U
KUBOTHBIX. «3€/1E€HAs PeBOIIOYUAN.
CoxpaHeHHE U U3YYEHHUE TEHETUYECKHUX
PECYPCOB KYJIbTYPHBIX PACTCHUHN U UX
JTUKUX pOAUYEH 1JIsl CO3aHUsI HOBBIX
COpPTOB ¥ THOPHUIOB
CEILCKOXO3SIICTBEHHBIX KYJIBTYD.
U3yuenue, coxpanenue u ynpasnenue
2eHeMUYeCKUMU Pecypcamu
CeNbCKOXO3AUCTNBEHHBIX U NPOMBICTIOBLIX
HCUBOMHDBIX 8 YENAX VIYUULeHUSL
CyuWecmsyouux U co30anusi HO8bLx
nopoo, TUHUL U KPOCCOB8, 8 MOM YUC]IE C
npuUMeHeHUueM COBPEMEHHbIX Memo0o8
HAYYHBIX UCCIe008aHUL, NePeO08bIX
uoeti u nepcneKmuHbIX MexHON02UIL.

JeMoHcTpanuu

IToptpetsl: H. . BaBuiios,

N. B. Muuypum, I'. /1. Kapneuenxo,
H. bopunoyr, /I. K. bensies.
Ta0auiel 1 cxeMbl: « MeTo bl

cenekuumny, «OtnanéHHas
rudpuau3anus», «MyTrareHesy.
JlaGopaTopHnasi padora

Mpe/ICTaBUTENIe KOHKPETHOTO COpTa U
MOPOJIbI XO3SHCTBEHHO IIEHHBIC
MPU3HAKHU, HEOOXOUMBIE YETIOBEKY.
XapakTepu3oBaTh poJib CENEKIINN B
o0ecrieueHuu MpoI0BOJILCTBEHHOM
0€30MacHOCTH YeI0BEUECTBA.
[IpuBOANTH KOHKPETHBIC TPUMEPHI
TOCT)KCHUH CETICKINH KYJIbTYPHBIX
pacTeHul U TOMaITHUX )KUBOTHBIX B
Poccun

129



®enepanpHas padouas mporpamma | buonorus. 10—11 knaccs! (yrayOnaéHHBINH yPOBEHD)

«I/IBY‘ICHI/IG METOOOB CCICKIINHN
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pacTeHui»
IIpakTnueckas padora «IIpuBuBka
pacCTEHUI.

Irekypeust «OCHOBHBIE METOBI U
JNOCTUKEHUS CEJIEKIIUN PACTCHUU U
KUBOTHBIX (Ha CEJIEKIIMOHHYIO
CTaHIMIO, IUIEMEHHYIO (epMmy,
COPTOUCTIBITATENIbHBIA YYaCTOK, B
TEIUIMYHOE XO035MCTBO,

B J1a00OpaTOpHIO arpOyHUBEPCUTETA WU
Hay4HOIO LIEHTPA)»

NToro yacos mo teme 4

16 | Tema «BHOTEXHOJIOTUS U CHHTETHYECCKAS OHOJIOT U
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16.1

buorexHonorus kak
HayKa M OTpacib
IIPOU3BOICTBA

OOBEKTHI, UCIIOJIb3yEeMble B
OMOTEXHOJIOTMH, — KJICTOYHBICE U
TKAHEBBIC KYJbTYPBI,

MUKPOOPTaHU3MbI, UX XapaKTePUCTUKA.
TpanunuoHHass OMOTEXHOJIOTHS:
xJieO0IeueHue, MOTyYeHUE
KMCJIOMOJIOYHBIX MPOYKTOB,
BUHOJIeTIe. MUKPOOHUOJIOTUUECKUI
cuaTe3. OOBEKTHI
MUKPOOHOJIOTUUECKUX TEXHOJIOTHH.
[Ipou3BoacTBO O€NKa, aAMUHOKHUCIIOT U
BUTAMMHOB.

JdemoHcTpanuu
Tabaunsl 1 cxembl: «Mcroap30BaHue

PackpeiBath conepkanue TEPMUHOB U

MOHSATUI: OMOTEXHOJIOTHA,
TpaJAUIIMOHHAs OMOTEXHOIOTHS,
MUKPOOHOJIOTUYECKUIN CUHTE3,
MUKPOOUOJOTUYECKAsT TEXHOIOTHS.
[lepeunciars HanpaBIeHUs
OMOTEXHOJIOTHUH; 1IeJIU U 33]1a4H,
CTOsIIIME nepes] OUOTEXHOJIOTUEH.
XapakTepu3oBaTh OOBEKTHI,

HCIIOJIB3YCMBIC B 6I/IOTGXHOJIOFI/II/I, -

KJIETOYHbBIE U TKAHEBBIE KYJIbTYPHI,
MHUKPOOPTaHU3MBL.

OnuceIiBaTh OCHOBHBIE METOBI
TpPaJAULIMOHHON OMOTEXHOJOTUU U
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MHUKPOOPTraHU3MOB B IIPOMBIIIJICHHOM JOCTHKCHU A MHKpO6HOJ’IOFH‘-ICCKOI>i

MPOU3BOJICTBEY. JIabopaTopHasi TEXHOJIOTHH.

padora «/3yueHue oObEKTOB OO0O0CHOBBIBATh 3HAUCHHUE
ouorexHosorun». [lpakTuyeckast GHOTEXHOJIOTUHU

padora «Ilomyyenne JUISL CEIIBCKOXO3SIMCTBEHHOTO
MOJIOYHOKHCIIBIX TTPOTYKTOBY. IPOM3BOJICTBA

Okckypeuss  «buorexHomorus  —
BaKHEHUIIIAsT MPOU3BOIUTEIbHAS CHJIA
COBPEMEHHOCTHU

(Ha OMOTEXHOJOTUYECKOE
MIPOU3BOJICTBO)»

133



®enepanpHas padouas mporpamma | buonorus. 10—11 knaccs! (yrayOnaéHHBINH yPOBEHD)

16.2

OCHOBHEBIE
HaIpaBJICHUS
CUHTETUUYECKOHU
ouoioruu

Co3nanue TeXHOJIOTHUI U UHCTPYMEHTOB
1IeJICHAIIPABJICHHOT'O U3MEHEHHUS U
KOHCTPYHUPOBAHUSI TCHOMOB C 11€JIbIO
MOJy4YEHHUsI OPTAaHU3MOB U UX
KOMIIOHEHTOB, COJIEpKAIIUX HE
BCTPEUAIOIINECS B MPUPOJIC
onocuHTeTHYecKHe myTH. KieTounas
UHXXeHepUsl. MeToIbl KyJIbTYpPhl KIETOK
Y TKAaHEW pAaCTCHUU U KUBOTHBIX.
Kpuobanku. Comarnyeckas
TUOPUIN3ALINAS B COMAaTHICCKUMA
sMOpuorenes. Mcnons3oBanue
rariouI0B B CEJICKIIMU PACTCHUM.
Tlonyuenue MOHOKIOHALHBIX aHMUME.

PackpbiBaTh cofepkaHue TEPMUHOB U
MOHSATHI: KJIETOYHASI UHKEHEPUS,
KJIETOYHAs TEXHOJIOTHUS, METO/T
KYJbTYpPbI KJIETOK U TKaHEH,
TOTUIIOTEHTHOCTD, INTFOPUIIOTEHTHOCT,
CTBOJIOBBIE KJIETKH, MUKPOKJIOHAJILHOE
Pa3MHOXEHUE PACTEHHI, COMAaTUYECKas
rUOpUIN3AIINS, TATIOU b, THOPUIOMBI,
MOHOKJIOHAJIbHBIE U TTOJIUKIIOHATIbHBIE
aHTUTENA, METOJ TPAHCIIAHTALUU SAEp,
KJIOHUPOBAHME.

XapakTepu30BaTh OCHOBHBIC
HaIlpaBJIEHUs] CHHTETUYECKON OMOJIOTHH.
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Hcnonvzoeanue MOHOKIOHANIbHBIX U OnuchiBaTh HA KOHKPETHBIX MPUMEPAX
NOJIUKTOHAIbHBIX aHmumel 8 METO/Ibl KJIETOYHON MHKEHEPUHU.
meouyune. VICKycCTBEHHOE [TpuBOIUTE IPUMEPHI UCIIOJIH30BAHUS
OILUIONOTBOPEHHE. PEKOHCTPYKIHS MOHOKJIOHQJIBHBIX U MOJIMKJIOHAJIBHBIX
SNUIEKIETOK U KIIOHUPOBAHUE AHTUTEJ B METULIUHE.

JKUBOTHBIX. MeTOX TpaHCIUIaHTalUK O1eHnBaTh 3HAUEHUE CUHTETHUYECKOM
A1ep KIETOK. Texnonozuu OMOJIOTHMH IS CEJILCKOTO X03siCTBa U
0300pO8IeHUs, KVIbMUBUPOBAHUS U MEIUIMHBI

MUKDOKIIOHATIbHO20 PA3MHOMNCEHUA
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.
JlemoHcTpanuu

Tabnuibl u cxembl: «Kinetounas
WHKCHEPUS
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16.3

XpoMOCOMHas 1
TE€HHAsl NHXKEHEPUS

XpOMOCOMHAasl U TE€HHAsI UHKEHEPUS.
HckyccTBEHHBIN CUHTE3 TEHA U
KOHCTPYUPOBAHUE PEKOMOMHAHTHBIX
JHK. Cozoanue mpanceennolx
opzanuzmos. JJOCTHKEHUS 1
IIEPCIIEKTUBBI XPOMOCOMHOW U T€HHOU
WHXEHEpUH. DKOJIOTUYECKUE U
ATUYECKUE TPOOIEMbI TEHHOM
VHXeHepud. leMoHcTpanuu
Tabuuiibl u cxembl: «I eHHast
WHKEHEPUS»

PackpriBaTh copepkaHne TEPMUHOB U
MOHSITUIA: TeHHAs] MHKEHEPUS,
PECTPUKIIMOHHBIC YHIOHYKIICA3bI
(pecTpUKTa3bl), TUIKHE KOHIIHI,
MJ1a3MU/IbI, PECTPUKIIUS, TUTUPOBAHUE,
TpaHchopMaLysl, CKpUHHUHT,
TpaHCTEHHBIE (TEHETHYECKH
MOJIU(PULIMPOBAHHBIE) OPTaHU3MBI.
OmnuceIBaTh METO/Ibl PENPOTYKTUBHOTO
U TEPaNeBTUUYECKOT0 KIIOHUPOBAHUS,
KJIETOYHBIE TEXHOJIOTHH U CIIOCOOBI
Tr€HETUYECKOW NHKEHEPUH.
XapakTepu3oBaTh JOCTUKEHHS TEHHOU
WH)XEHEPUH.

OueHuBaTh SKOJIOTUYECKHAE U ITUYECKHUE
po0JIeMbI KIIOHUPOBAHUS U CO3AaHUS
TPAHCTE€HHBIX OPTaHU3MOB,
MEPCIEKTUBBI PA3BUTHUSI XPOMOCOMHOU U
T€HHOU UHKECHEPUU
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16.4

MeaunnuHckue
OMOTEXHOJIOTUH

MeuiHckre OMOTEXHOIOTHH.
Ilocmeenomuas yugpposas meouyuna.
1II]P-ouacnocmuxa. Memabonommbiil
AHANU3, 2EHOYESHMPUUECKULl AHAIU3
npomeoma uenosexa OJisi OYeHKU
COCMOSIHUSL €20 300PO08bSL.
Hcnonvzosanue cmeosioswix Kiemox.
Tapeemnas mepanus paka.
3D-ouounsicenepust 01 pazpabomru
@dyHOaMeHmMAaNbHBIX OCHOB
MeOUYUHCKUX MEXHOJIO2ULL, CO30AHUSL
KOMNJIEKCHbIX MKAHEl couemanuem
MexXHOI02Ull MPEXMEPHO2O
ouonpunmunea u ckaggonounea O
peuieHus 3a0ay NepcoHaIU3UPOBAHHOU
meouyunsl. Coz0anue 8eKMOpPHbuLX
BAKYUH C Yelblo 0becneyeHnusl
KOMOUHUPOBAHHOU 3aUiUMbL OM
so30youmeneti OPBU, ycmarnoenenue
MOJLEKYIAPHLIX MEXAHUIMOB

PackpsIBaTh cofiepkaHne TEPMUHOB U
MOHATUI: MEAUIIMHCKAsE OMOTEXHOJIOT U,
MeTabOJIOMHBIN aHaAIN3,
IeHOLICHTPUYECKNN aHaJIu3,
IIEPCOHAIN3UPOBAHHAS MEIUIINHA,
pereHepaTuBHAsI MEIUIIMHA.
XapakTepu3oBaTh METOIbI
MEeTa00JIOMHOTO ¥ T€HOLEHTPUYECKOTO
aHaM3a; UCIIOJIb30BAHUE CTBOJIOBBIX
kietok; [II[P-nuarnocTuky; TapreTHyro
TEpaInuIo paka

@DyHKYUOHUPOBAHUS
PHK-cooeporcawux 8UPYCO8,
BbI3bIBAIOUJUX 0cob6o onacHvle

3a001e8aHUS 4eNI08EKA U HCUBOMHBIX

HToro yacos o teme
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PeszepBHOE Bpems

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

102
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11 KJIACC
Haumenosaunue
No KomuuecTBo OCHOBHEIE BUJIBI JIEITEIILHOCTHA
pa3zeiioB U TEM [IporpammHoOe coseprkaHue
n/n 4acoB o0yJaromuxcs

y4eOHOT0 MpeAMeTa

Tema ((3apO)KIIEHI/Ie " PasBUTHUEC IBOJIOIMUOHHBIX HpeIlCTaBJ]eHI/Iﬁ B GI/IOJ]OFI/II/I»

1.1

DBOJIIOLIMOHHAS TEOPHUSI
Y. /lapBuna

1

OBosonnoHHas teopus Y. Jlapeuna.
[Ipennockuikn BO3HUKHOBEHUS
napBuHU3Ma. JKU3Hb U HAy4HAst
nearenbHocTh Y. JlapBuHa.
JleMoHcTpanuu

[Toptpetsl: Apuctorens, K. JIunnei, XK.
b. JlTamapk, 3. XK. Cent-Unep,

K. KroBbe, Y. [JapBuH.

Tabuuiibl 1 cxembl: «CrucrteMa KuBOH

npupoasl (o K. JIunuero)y,
«JlecTHu1a xKUBBIX cymiecTB (10
Jlamapky)», «MexaHuzm
dhopMUpOBaHUS TPUCTIOCOOJICHUN Y
pPacTEeHHI U )KUBOTHBIX (110
Jlamapky)», «Kapra-cxema mapuipyta
nyremectsus Y. Jlapsunay,
«Haxonxu Y. JapBuna»

PackpwiBath copepkaHue TEPMUHOB U
MOHATUM: KpEealluOHU3M, BU/I,
CUCTEeMaTHKa, OMHapHass HOMEHKJIATypa,
MCKYCCTBEHHAs cHCTeMa KiacCUpUKaIuu
OpPraHU3MOB, UICTOPUYECKHUI METO/I,
JTApBUHU3M. XapaKTEPU30BATh B3TJISA IbI
Apucrorensa, Omnenokia, Jlykpemus
Kapa, JIxx. Pes Ha pasButue x)uBou
MIPUPOJIBL.

OuenuBath Bkian K. Jlunnes B
pa3BUTHE OMOJIOTHUH.

CpaBHUBATH B3TJISA/IbI HA BUJI U
somonmto K. JInnnes, XK. b. Jlamapka n
Y. Jlapsuna.

Kputnueckn oueHmuBarhb
KpPEAILMOHUCTCKUE B3TJISAIbI HA KUBYIO
PUPOAY.

[lepeuncnsTh KyJIbTYPHO-UCTOPUUECKHE
1 €CTECTBEHHO-HAYYHbIE MPENOCHUIKN
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MIOSIBJICHUS DBOJIFOIMOHHON Teopun Y.
[apBuna.

OnuceIBaTh pOJIb UCTOPUUECKOTO
METO/A.

N3narats CyIHOCTH 3BOJIIOLIMOHHOMN
teopun Y. /lapBuHa.

HaspiBaTh OcHOBHBIE (akThl OHOTrpadun
Y. JlapBrHa 1 3TaIbl CO3AaHUS UM
ABOJIFOLIHOHHOMN TEOPUU
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1.2

JIBYKYIIIE CUITBI
SBOJIIOLIN BUJOB IIO
Y. JapBuny

JIBWKyIIME CHJIBI DBOJIFOLIMHA BUAOB IO
Y. JlapBuHy (BbICOKasi UHTEHCUBHOCTb
Pa3MHOXKEHUSI OPTaHU3MOB,
HACJICCTBEHHAs! U3MEHYUBOCTb,
O0opbOa

3a CYILIECTBOBAHUE, €CTECTBEHHBIN U
MCKYCCTBEHHBIA OTOOD).
JemoHcTpauumn

Iloptper: Y. [JapBuH.

Tabauubl u cxeMbl: «Dopmbl 00pBOBI 32
cyuiecTBoBaHue», «Ilopoabl romyoei»,
«MHoroo6pa3zue KylabTypHBIX (popm
KarycTbl», «llopoabl qoMamHuX
KUBOTHBIX»,

«Cxema oOpa3oBaHUs HOBBIX BHJIOB
(mo Y. JlapBuny)», «Cxema
COOTHOIICHHS IBMKYIITUX CHJT
ABOJTIOITUNY

PackpbiBaTh cofiep:kaHrue TEPMUHOB U
MOHSATUM: HACIIEACTBEHHOCTb,
W3MEHYHMBOCTD, NCKYCCTBEHHBINA OTOOD,
O0opb0a 3a CyllecTBOBAaHHUE,
€CTECTBEHHBIN 0TOOP.

N3naraTth CylHOCTh yYeHUS

Y. JlapBuHa 00 UCKYCCTBEHHOM OTOOpE.
XapakTepu3oBaTh  JIBIXKYIIUE  CHJIBI
HBOJIIOIMHU BUJIOB 10 [lapBuny.
[IpuMeHsTh 3HaHUS O JBMXKYIIHUX CUIaX
ABOJTFOITMHY BUOB 110 [lapBunHy 115
00BSCHEHHSI MHOTOOOPAa3us BUJIOB,
MOPOJI IOMAITHUX KUBOTHBIX U COPTOB
KYyJIbTYPHBIX PaCTCHUHN
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1.3 | ®opmupoBanue 1 OdopmiieHre CUHTETUYECKON Teopur | PackpwIBaTh conepikaHre TEPMUHOB U
CHHTETUYECKOH TEOPHH spommonuu (CTD). HelitpanbHas NOHATUI: JAPBUHU3M, MYyTAallHH,
SBOJIOLH Teopus 3Boitoluu. CoBpeMeHHas MYTaIMOHHBIN Tporiecc. OOBSICHATH

HBOJIIOIIMOHHAS OMOJIOTHs. 3HAaYEHUE HOPUYAHBI KPU3KCa IapBUHHA3MA.

HBOJIIOLIMOHHOW TEOPUU B O00CHOBBIBATH 3aKOHOMEPHOCTb

GbopMUPOBAHUM €CTECTBEHHOHAYYHOMN Tpanc(hopMaluuy JapBUHHU3MA B

KapTUHBI MHPA. CUHTETUYECKYIO TEOPHUIO IBOJIIOIUU

JleMoHCcTpanun (CTO).

IMoprpersr: C. C. Yersepukos, U. 1. N3narate ocHOBHBIE TTON0keHUst CTD.

[IImansraysen, /Ix. XonaenH, OnenuBats Bkiaz I'. Jle Opusa,

J1. K. Benses. C. C. YerBepukona,

Tabnuisl u cxembl: « OCHOBHBIE H. 1. llImaneraysena, 1. K. bensicsa

IIOJIO’KEHUS] CHHTETUYECKON TEOPUH B opmuposarue CTO. OueHnBats

SBOJTIOLHNY sHaueHue CTO B hopMupoBanuu
COBPEMEHHOM €CTECTBEHHO-HAYYHOMN
KapTUHBI MUPA

Utoro yacoB no teme 4
2 | Tema « MHUKpO3BOJIIONHUA U €€ Pe3yJbTAThD)
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2.1

Orarbl
HBOJIFOLIMOHHOTO
nporecca:
MUKPOABOJIIOLUSA U
MaKpOABOJIFOLUS.
[Homymnsums —
AJIEMEHTapHasl €IMHNLIA
DBOJIOLIAH

[Momyssinys Kak 3JeMEHTapHAas ¢AMHHIIA
sBoIOMHU. COBpEMEHHBIE METO/IbI
OLICHKH T€HETHYECKOTO Pa3HOOOpasus u
CTPYKTYpBI monyJsinuii. M3menenue
reHo(oHIa MOMYJISIINHN KaK
3NIEMEHTapHOE 3BOJIIOIUOHHOE SIBIICHHE.
3aKOH TeHETHYECKOTO PABHOBECHSI

PackpriBaTh copepikaHue TEPMUHOB U
TIOHSITUI: MUKPO3BOJIIOLIHS,
MaKpO3BOJIIOIHMS, MyTallUH, TTOMYJISAIINS,
KOMOMHAITUY T€HOB, TeHO(OH]I,
AJIIEMEHTAPHOE IBOJIIOIIMOHHOE SIBIICHNE.
XapakTepu3oBaTh MUKPOIBOJIIOIUIO KaK
ATaI TOSIBJICHHS MPUCIIOCOOIEHUH 1
BUJI000pa30BaHUS.

JIx. Xapau, B. BaiinGepra.
JemoHcTpanumn
Tabsauubl 1 cxeMbl: «MyTalunoHHas

M3MEHYHBOCTHY, «llomymsimonHas
CTpYKTypa Buga», «Cxema mposBICHUS
3akoHa Xapau—BaitnGepray.
JlabopaTopHasi padora

«BpIsiBIIeHNE U3BMEHYMBOCTH y 0cO0ei
OJIHOTO BUJIa»

XapakTepu3oBaTh MOMYJISIUIO0 KaK
AJIEMEHTAPHYIO €AUHUILLY 3BOJIFOLIUU.
[lepeuncnaTs NpU3HAKU UAECATBHON
MOMYJISIIUUA U OOBACHATH YCIOBUS
BBITIOJIHEHUA 3aKOHA Xapau—
Baitn6epra.

[IpuMeHsATh UMEIOLIMECs 3HAHUS IS
OOBSICHEHUSI TPUYUH H3MEHUYHUBOCTH Y
oco0eit 0JTHOTO BUIA
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2.2

DneMeHTapHbIe
(haKTOpbI HBOTIOLIUU

DneMeHTapHble PaKTOPbI (IBIKYIITNE
CHWJIBI) 3BOJIIOLIMHU. MyTalimOHHBIN
npouecc. KomOunaTuBHas
M3MEHYUBOCTD. Jlpeii¢ reHoB —
Clly4aiiHble HEeHANpPaBJICHHbIE
M3MEHEHHMS 4acTOT aJIeen B
nonyssuax. ekt ocHoBaTeNs.
Dppexm 6ymwviouH020 copabIUIKA.
CHudiceHue 2enemuyecko2o
PaszHoobpasus: NPUYUHbLL U C1e0CMBUSI.
lIposesnenue sghgpexma opeiigha cernos 6
OONLUUUX U MATILIX NONYTAYUSIX.
Murpannu. U30msmus nomynsinuin:
reorpadudeckas (IpoCTPaHCTBEHHAS ),
Oounonoruyeckas (penpoyKTUBHASA).
JdemoHcTpanuun

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

PackpeiBaTh conep:kaHue TEPMUHOB U
ITOHATHN: MyTAllMOHHBIN IPOLIECC,
KOMOMHATUBHASI HK3MEHYUBOCTD,
MOMYJISIIIMOHHBIE BOJHBI, Ipeiid TeHOoB,
MUTpAIUU, U30JISIHS, Teorpapuaeckast
(mpocTpaHCcTBEHHAs) U3OJISILIMS,
ounonornyeckas (penpoyKTUBHAS)
m3ossnus, 3¢ ekt ocHoBarens, dPppexT
OYTBUIOYHOTO TOPJIBIIIKA.
XapakTepu3oBaTh AIEMEHTAPHBIE
(bakTOphI (IBUKYILIHUE CUIIBI) SBOJIOLUY.
OuenuBatsh Briana C. C. YerBepukona, 2.
Maiipa B pa3BUTHE IBOJIOLUOHHOTO
YUEHHS.

OOBSICHATH TPUUMHBI HEHATIPABJICHHOTO
JNEUCTBUS DJIEMEHTaPHBIX
HBOJIIOLMOHHBIX (PaKTOPOB. [IpUMEHSTH
MMEIOIINECS 3HAHUS
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TaOnuiibl U cXeMbl: «/[BrxKyIIne CHITbI
ABOJIIOLIUNY, « DKOJIOTHYECKAs U30JIALUS
MOMYJISIIIUI CEeBaHCKOM (hopermy,
«I['eorpaduueckas n30SAIH
JTUCTBEHHUIIBI CHOUPCKON U
JTMCTBEHHUIIBI 1aypPCKOii»,
«IlonmynsinOHHbBIE BOJHBI YUCIIEHHOCTH
XHUIIHUKOB U KEPTB»

O JBIDKYIIUX CHJIaX SBOJIOLUUU IS
OOBSICHEHHsI MPHUYMH  pa3HooOpasus
reHoQoHIa MOMyJIALUN OJHOTO BUIa

2.3

EcrectBennsbIit 0TOOp
— HaIpaBIAIOIIUN
(bakTop BOJIOLHNH

EcrectBennsbIit 0TOOp —
HaIpaBJISomui (akTop IBOJIOIHIH.
@OopMBbI €CTECTBEHHOTO 0TOOpA:
JBUKYIIUNA, CTAOMITH3UPYIOIIHA,
pasphIBatOIUi (IU3PYIITUBHBIN).
[Tonoroit otO0op. Bo3HukHOBEHUE U
ABOJIIOLMUS COIMATILHOTO IMOBEACHUS
KUBOTHBIX. JleMOHCTpauuu
Tabauip! ¥ cxeMbl: «CxeMa JIelCTBUS
€CTECTBEHHOTO 0TOOpay, «DopmbI
OOpBOBI 3a CYIIECTBOBAHUEY,
«aycTpranbHbIii MEJIaHU3MY,
«OKuBbIe nCKOTIaeMBbIE)

PackpbiBaTh copepkaHnue TEPMUHOB U
MOHSATUM: €CTECTBEHHBIN 0TOOD,
JBUKYIIHA 0TOOP, CTAOUITU3UPYIOITUI
0TOOP, pa3phIBAIOIINK 0TOOP, MOJTOBOM
oTOOop.

XapakTepu3oBaTh €CTECTBEHHBIN 0TOOP
KaK JIBIKYIITYIO U HAMPABJISIONIYIO CUITY
HBOJTIOIUH, €T0 (POPMBI.

Paznuyath (OpMBI €CTECTBEHHOTO
oTOOpa B TMOMYJSUAX, MPUBOIUTH
MPUMEPHI TCUCTBHUS B TOMYJISAIIASIX
($hopM ecTecCTBEHHOTO 0TOOpA.
OOBSICHATH MPEATOCHUTKH TSI JCHCTBUS
JBIDKYIIEH W cTabuiam3upytome dhopm
€CTEeCTBEHHOTO 0TOOpA.

CpaBHHBaTh ()OPMBI €CTECTBEHHOTO
oTOO0pa, enaTh BBIBOJIbI HA OCHOBE
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CpaBHCHHA.

[TpuMeHsTh UMeroLuecs 3HaHUS O
€CTECTBEHHOM 0TOOpE ISl
00BSCHEHHUS POIIECCOB,
MPOUCXOSIINX B MOMYJISALUAX BUAOB
OpPraHH3MOB
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24

[Tpucnoco6ieHHOCTh
OpraHMU3MOB Kak
pe3ynbTaT
MUKPOAIBOJIIOIUU

[IprcnocoOaeHHOCTh OPTaHU3MOB KaK
pe3yJbTaT MUKPOIBOIIOLIHUH.
Bo3nukHOBEHHE MPUCTIOCOOICHUN Y
opraHu3MoB. ApoMop¢h 036l U
nanoanantauuu. [Tpumepst
MPUCTIOCOOJICHUH Y OpTaHU3MOB:
Mopdonoruueckue, GU3n0JIOru4ecKue,
OMOXHMMHYECKHE, ITOBEICHYECKIE.
OTHOCUTENBHOCTh MPUCTOCOOJIEHHOCTH
OpTraHU3MOB.

JemoncTpanun Tabauiis! u
CXCMBI:

«IToxpoBUTENBCTBEHHAS OKpACKA
KUBOTHBIX», «[Ipenynpexnaromas
OKpacKa >KMBOTHBIX»,
«DU3HOIOTHYECKUE ajanTayumny,
«IpucnocobIeHHOCT OPraHu3MOB U
€€ OTHOCUTEIILHOCTDY.
OobopynoBanme: repObapun pacTCHUII;
KOJUIEKIIMM HACEKOMBIX; Yy4eJsla IITULL U
3BEpEU C IPUMEPAMU PA3IIUYHBIX
PUCTIOCOOJICHHIA.

PackpbiBaTh cofepkanue TeEpMUHA
MPUCIIOCOOJIEHHOCTh OPTraHU3MOB
(amanramus), apomopdos,
WIN0A T TaIHSL.

[IpuBOANTH KOHKPETHBIC TPUMEPHI
MIPUCIIOCOOJICHUI OPraHU3MOB
(Mopdoorudeckue, PU3NOIOTHIECCKUE,
OMOXUMHUYECKHE, TTOBEICHYCCKHE).
OOBSICHATH MEXaHU3M BOSHUKHOBCHHS
MPUCIIOCOOJICHUH Y OPraHU3MOB.
[IpuBoauTH MpUMEPHI apOMOP(}HO30B U
WIMO0aJIaNTallui y PACTEHUM U
KUBOTHBIX.

OOBICHATH POJIB ApOMOP(PO30B B
OCBOCHHMH OpPTaHU3MaMU HOBBIX CpEJl
obuTaHusI.

OOBICHATH POJb UAMOATATITAIIUN B
MPUCTIOCOOJIEHUH OPTaHU3MOB K
KOHKPETHBIM YCIIOBUSIM CPEJIbl.
JIOoKa3pIBaTh OTHOCUTEIILHBIA XapaKTeP
MPUCTIOCOOJIEHHOCTH U IPUBOJIUTD

MMPpUMEPBI OTHOCUTCIIbBHOCTH aI[aHTaHI/Iﬁ.
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JlaGopaTopnas paGora PackpbIBaTh 3HaUYCHHUE ABUKYILIUX CUII
«IIpucnocobneHus OpraHu3MOB U UX HBOJIIOIMU B (DOPMUPOBAHUU
OTHOCHUTEJIbHAS 11eJIeCO00Pa3HOCThY. MPHUCIOCOOICHHUN

JlaGoparopHuas pabora «l3yueHue
apoMop$h030B ¥ UANOATANITAITUHN Y
pacTEHUN U )KUBOTHBIX)»
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2.5

Bun, ero xpurepuu n
CTpYKTypa

Bun, ero kpurepuu u CTpyKTypa.
JemoHCcTpauumn
Tabaumps! u cxemsl: «Kputepun Bugay,

«Bunpl-gBoitHuKN», «CTpyKTypa BUAA
B [IPUPOJIEY.

Oo6opynoBanme: repbapun pacTeHU;
KOJUIEKIIMM HACEKOMBIX; Uy4esia MTHUIL U
3Bepel pa3HbIX BUJ0B. JlabopaTopHast
padora «CpaBHEHHE BUJIOB

10 MOP(POTOTHUECKOMY KPUTEPHIO»

PackpeiBatTh conepkaHue TEPMUHOB U
TIOHSITUI: BUJ, KpUTEPUHU BUA,
noyIMMop(hU3M, BUIBI-IBONHUKH, apeall,
AKOJIOTHYECKasl HUIIIA, IO,
BUIOBOM KapUOTHUII, KOCMOIIOJIUTHI,
SHJIEMUKH, TTOJABU/IbI, SKOTHUIIHI.
XapakTepu30BaTh KPUTEPUU BUJIA
(MopdosioruYecKuii, reHeTUIECKUH,
OMOXUMHUYECKUI, TeOrpaPpUUECKui,
AKOJIOTHYECKUN, ONOXMMUYCCKHI ).
OOBICHATH HEOOXOJUMOCTD
MCIIOJIb30BaHUs BCEH COBOKYITHOCTH
KPUTEPHUEB JIJIsI OPEACICHUS BUI0BOM
MIPUHAJJICKHOCTH OpraHu3Ma.
ITepeuncnsaTh OCHOBHBIE
BHYTPUBUIOBBIC TPYIITUPOBKH.
OOBSACHITH TPUUYUHBI CYIIIECTBOBAHUS
MOHO- U MOJUTUITUYECKUX BUIOB.
CpaBHHMBATH BUJIBI 110
MOP(OJIOTUIECKOMY KPUTEPHIO
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2.6

BunoobpaszoBanue Kak
pe3ysbTar
MHKPO3BOJTFOIUH.
CBs3b
MUKPOAIBOJTIOITUN U
SIUAEMHOIOTHU

Bunoo6pazoBanue kak pe3yiabTaT
MUKPO3BOTFOIIH. V30ms111s1 —
KITI09eBOM (PakTOp BHIOOOpA30BaHMS.
[Tytu 1 cnoco6b! BuI000pa30BaHUs:
ajutonarpuyeckoe (reorpadguyeckoe),
CUMITATPUUECKOE (IKOJIOTUUYECKOE),
«MTHOBEHHOE» (ITOTUILTON N3,
rubpuauzanusi). JImuTensHOCTh
ABOJTFOIMOHHBIX TTPOIIECCOB.
Mexanu3mbl HOpMHUPOBAHUS
Oounonoruyeckoro paznoodpasus. Poib
ABOJIIOIIMOHHOM OUOJIOTUH B
pa3paboTKe HAyYHBIX METO/IOB
COXpaHeHUus1 OMopa3HO0Opa3usl.
MuUKpO3BOJIIOLINS U KOIBOJIOLIUS
Mapa3uToOB U UX X035¢B. MeXaHNU3MbI
dbopMHpOBaHUS YCTOMUUBOCTU K
AHTUOMOTHKAM U CIIOCOOBI OOPHOBI C
HE.

JdemoHcTpanuun

Tabmauibl u cxembl: «CriocoObl
BUJ1000pa3oBanusy, «I'eorpadudeckoe
BUI000pa30BaHuEe TPEX BUIIOB
JTaHABIIICH, « IKOJTOTHYECKOE
BUJI000pa30BaHNE BUOB CHHUID,

PackpbiBaTh cojJepKaHWE TEPMUHOB U
MOHSTUI: BHI000pa30BaHKE, U3OJISIIHS,
KODBOJIFOIIHSL.

XapakTepu3oBaTh BUA000pa30BaHUE
KaK pe3yJbTaT MHUKPOAIBOIIOIHH.
OOBSACHATH POJIb U30JIALIUN B
00pa30BaHUM HOBBIX BUJIOB.
XapakTepu30oBaTh pa3IMyHbIE CIOCOOBI
BHUJ1000pa30BaHusl (aJUIONATPUIECKOE,
CUMIIATPUYECKOE).

[TpuBOIUTH KOHKPETHBIE PUMEPHI
BUJIOB, 00pa30BaBIINXCS Pa3IMUHBIMU
croco0amu.

[IpuMeHsTh 3HaHUS CIOCOOOB
BHJI000pa30BaHMS IS OOBSICHCHUS
MPUYMH MHOT000Opa3usi BUJIOB.
OOBACHATH BOBHUKHOBEHUE

YCTOMYMBOCTH MATOT€HOB K
aHTHOMOTHKAM
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«Ilomunon bl pacTEHUIN»,
«KamyctHopeeunblil rubpumy.
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OO6opynoBanme: repdapun pacTeHUN

OJIM3KUX BUIOB, 00Pa30BaBIINXCS
Pa3IMYHBIMM CIIOCOOAMMU

Htoro yacoB no teme 14
3 | Tema «Makpo3BOJIOLNS U €€ Pe3yabTAThI»

3.1 | MakpoaBontonus. 1 Metoasl n3y4eHus: MAKPOIBOJIIOIUU. PackpeiBaTh conep:xaHue TEPMUHOB U
[TaneoHTONOTMYECKUE [TaneoHTONOTNYECKUE METOIbI MOHSATUIN: MAaKPOAIBOIIOIUS ((PUIOreHes),
METO/IbI U3YUCHUS u3yuyeHus 3Botonuu. [lepexognnie nepexoiHbie (POpMBI,
9BOJIIOLIMU dbopmbl U HUITOTEHETUYECKUE PSIBI (buIoreHeTHYECKUue PSIbl,

OpraHu3MoOB.

JemoncTpanum Tabuuilbl u
CXEMBI:

«PUIOTEHETUYECKUI PSIJT JTOIIAIN,
«ApxeonTepukcy, «3Bepo3yobie
sepb», «Cteromedaishy,
«Punnoduth», «CemeHHBIC
MarnopOTHUKI.

OobopynoBanmue: KOJUJICKIINH,
repOapuu, MYJSDKH HCKOITaeMbIX
OCTaTKOB OPraHU3MOB

MaJIC€OHTOJIOT HSl.

XapaKTepru30BaTh MaKPOIBOJIOIHIO KaK
HaJIBUIOBYIO 3BOJIFOIIMIO 00pa30BaHUs
KPYIHBIX TAKCOHOMUYECKUX €TMHUII.
OOBACHITH 3HAUECHUE
MMAJIEOHTOJOTNYECKUX HUCCIIEAOBAHNN
JUISL TIOJTy4eHUsT (DaKTOB IBOTIOLIUH
OpTaHU3MOB.

[IpuBOIUTH MPUMEPHI OPTAHU3MOB,
OTHOCSIIUXCS K IEPEXOAHBIM (popmam.
Ha3spiBaTh rpymmbl OpraHu3MOB, IS
KOTOPBIX BOCCTAHOBJICHBI
bunorenernyeckue psasl. CpaBHUBATH
MIPOIIECCHI

MaKpOABOJTFOIIUN ¥ MUKPOIBOJTFOIHH
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3.2

buoreorpadpuyeckue
METO/IbI U3YUCHUS
HBOJTIOIUU

buoreorpaduyeckrie METObI NU3yUCHHUS
sBosonnu. CpaBHeHHe Qriopbl U payHbI
MaTEpPUKOB U OCTPOBOB.

PackpeIBaTh colepKaHUE TEPMUHOB U
NoHTH: Ouoreorpadus, >HIEMUKH,
PEUKTBI.

buoreorpaduueckue ob6mactu 3emiu.

Buab1-oHIEMUKH U PENTUKTHI.
JemoncTpanumn TaGauIbl U

CXEMBI:

«buoreorpaduueckue 30HbI 3eMIINY,
«/peid KOHTHUHEHTOBY», «PEeTUKTHIY.

Oo6opynoBanme: repbapuu;
KOJUTCKITUY HACEKOMBIX

OOOCHOBBIBATH 3HAYECHUE
ouoreorpaduu 1Tl H3ydCHUS
HBOJIFOLIMU OPraHU3MOB.
[lepeuncnars Ouoreorpaduyeckue
obrmactu 3emMiii U OOBSCHATH
IPUYUHBI UX BBIJICJICHUS.
CpaBHuBath ¢Qiopy u payny
MaTE€pPUKOB U OCTPOBOB, PACTCHHUS U
KUBOTHBIX Pa3HBIX
ouoreorpaduyeckux o0IacTe.
[TpuBOIUTH MpUMEPHI PETUKTOBBIX
OpraHU3MOB, BUJIOB-HAEMHUKOB.
OOBACHATD NPUUUHBI COXPAHEHMUSI
BUJIOB SHJIEMUKOB M «KHUBBIX
MCKOIaeMbIX»
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3.3

OMOPHUOTIOTHYECKUE U
CpaBHUTEIHLHOMOP(OIOTHIECKHE
METOJIbI U3yYCHUS IBOITIOIIUH

OMOpPHOIOTHYECKHE U
CPaBHUTEIHLHOMOP(OJIOTUIECKHE
METO/Ibl U3YYECHMS IBOJIIOLIMH.
I'eHeTHMUECKNE MEXAHU3MBI 3BOJIIOLIUU
OHTOI'€HE3a U MOSIBJICHUS
HBOJIFOLIMOHHBIX HOBIIIECTB.
['omon0rnYHbIE ¥ aHATOTUYHBIE
opransl. PyaumenTapHbie OpraHbl 1
aTaBU3MBI.
MonekynsspHOTE€HETUUECKHE,
OMOXMMHUYECKHUE U MAaTEMATUYECKUE
METO/bl U3YYEHUS FBOJIIOLUY.
I'omostornunsie rensl. COBpeEMEHHBIE
METO/Ibl IOCTPOECHUS
(pUIOTEeHETUYECKUX IEPEBHEB.

PackpriBaTh copepkanrne TEPMUHOB
U TIOHATHI: SMOPHOJIOTHS,
MOP(OJIOTHS, TOMOJIOTUYHBIC U
aHAJIOTUYHBIC OPTaHBI, PYIUMEHTHI,
aTaBU3MbI, OMOXMMHUYECKAs
TOMOJIOTHSI.

XapakTepu3oBaTh
AMOPHOJIOTHYECKHE, CPABHUTEIILHO-
MOP(OJIOTUIECKHE, MOJICKYJISIPHO-
IreHeTUYEeCKHEe, OMOXMMHYCCKHE,
MaTEeMaTUYECKHE METObI U3yUCHUS
spotonuu. OOBSICHATE 3HAUCHHUE
AMOPHOJIOTUH, CPABHUTEIIBHOM
MOP(OJIOTUH, MOJIEKYJIIPHON
TCHETUKH, OMOXUMHH,
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XPpOMOCOMHBIE MYTALIUX U 3BOJIOLIUS
T€HOMOB.

JdeMoHcTpanuu

[Hoptpersl: K. M. bap,

A. O. KoBanesckuii, . Mrosiep,

D. I'ekkenb.

Tabmmiel 1 cxeMbl: «HadanpHbIe
CTaIuy SMOPHUOHATIBLHOTO Pa3BUTHS
IMO3BOHOYHEBIX JKHBOTHBIX),
«I"OMOJIOTHYHBIC U AHAJIOTUYHBIC
OopraHb», «PyTumMeHTbD), « ATaBU3MBD»,
«XpOMOCOMHBIC HAOOPHI UeTIOBEKA U
IIAMITaH3EY.

OO6opynoBanme: KOJUIEKIINH, repOapum,
MYJISKHA TOMOJIOTUYHBIX, daHAJIOTMYHBIX,
PYAUMEHTAPHBIX OPTaHOB U ATaBU3MOB

OmonHGOPMATUKH I U3YYCHUS
ABOJIIOIIMY OPTAaHU3MOB.

OuenuBats BkiIaxg A. O. KosajseBckoro

B Pa3BUTHE IBOJIIOIMOHHOTO YUCHHUS.
OnuceIBaTh TCHETHUECKUE MEXaHU3MBI
SBOJIIOIMU OHTOT'€HE3a U IOSBIICHUS
ABOJIFOIIMOHHBIX HOBIIECTB. [IpuBOAUTH
IIPUMEPHI ATABU3MOB U PYJAUMEHTapPHBIX
OpPTaHOB y Pa3JIUYHBIX OPTAaHU3MOB U
OOBSICHSITH IPUYUHBI UX TTOSIBIICHUS.
[IpuBOIUTH TIPUMEPHI TOMOJIOTUYHBIX U
aHAJIOTUYHBIX OPTaHOB.

CpaBHUBATH CTPOEHUE OPraHOB
y OpraHu3MOB pa3HbIX
CUCTEMATUYECKHUX TPYIIIL.

[IpuBOANTH MPUMEPHI OMOXUMHUYECKOM U
TE€HHOW TOMOJIOTHH.

OnenuBarh 3HaYCHHE OMOMH(OPMATHKU
JUISL U3YUYEHUS] 3aKOHOMEPHOCTEN
ABOJIIOIIUN
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3.4 | O6mwue 2 O6mume 3akoHOMepHOCTH (TpaBmia)| PackpbiBaTh copepxaHue TEPMUHOB U
3aKOHOMEPHOCTH SBOJEOLUH. [Ipunyun cmenvt ynxyusi. | TOHATHI: CMCHA GYHKIIANA OPTaHOB,
HBOJIOLINH HeobpaTHMOCTh SBOIOIHIL HEOOpPAaTUMOCTH IBOJIIOINH, a/IalITUBHAS

AJIATITHBHAS PaHAITHSL. paauanys, HEpaBHOMEPHOCTh TEMIIOB

HepaBHOMEPHOCTH TEMIIOB 3BOJIFOIUU. IBOTHOTHH, qvepeHOBaHHe [IaBHbIX

TeMoHCTpaNHR HaIlpaBJICHUI YBOIIOLIHH.

Tabmunbl U cxeMbl: «['7aBHbBIE AHaIM3UPOBATh MPUYUHBI YEPEIOBAHUS

HaIlpaBJeHUsl 3BOIOLUNY, «O0umMe TJIABHBIX HAIIPABJIEHUN 3BOJIIOLUH.

3aKOHOMEPHOCTH 3BOJIIOLINI [IpuBOINUTH PUMEPHI TPOUCXOKICHUS
OpraHU3MOB OT
HECTCIUATU3UPOBAHHBIX MPEAKOB M UX
MPOTPECCUPYIOIIEH CIielraTu3alu.
OOBSICHATH TPUUMHBI HEPABHOMEPHOCTH
TEMIIOB BOJIIOLIUU.
[IpuBOAUTH pUMEPHI ANANITUBHOU
paaualy y OpraHu3MOB.
OOBICHATH TPUYUHBI HEOOPATUMOCTH
HBOJTIOIIUHU

Hroro vacos 1o teme 6
4 | Tema «IIpoucxo:kaeHue U pa3BUTHE KU3HU HA Jemiie»
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4.1

['unoresnwl
BO3HUKHOBEHUS KU3HU
Ha 3emiie

Hay4Hble rUnoTe3sl MPOUCX0XKICHHUS
XKU3HH Ha 3emie. AOUOreHes3 u
nancnepmus. Jlonaydnsie
MIPEICTABIICHUS O 3aPOKJICHUN KU3HU
(kpeaunoHu3M). ['unoresza NnocTOSHHOTO

CaMO03apOXKIECHUS )KU3HU U €€
onposepkenue onsitamu O. Peau, JI.
Cnannanuanu, JI. ITactepa.
[IponcxoxaeHne KU3HU U
acTpoOUOJIOTHSI.

JlemoHcTpanuu

[Toptpersl: @. Penu, JI. Cnannanuanu,
JI. TTacrep.

PackpbIBaTh cojiepkaHre TEPMHHOB U
NOHATUM: KPEaAUMOHU3M, BUTAIU3M,
naHcrepMusi, abUOTeHE3.

W3naraTe Hay4HBIE TUIIOTE3BI U TEOPUU
IIPOUCXO0XKJICHUS KU3HHU Ha 3eMJIe.
OmnenmBath Bkiaag ®@. Pean, JI.
Cnautannanmy, JI. [Tacrepa B
(dbopMHpOBaHNE HAYYHBIX B3IJISII0B Ha
IIPOUCXO0KJICHNE KU3HU Ha 3eMIIE.
[lepeuncnaTh cTaguu pa3BUTHS KU3HU
Ha 3eMJie, COTJIaCHO TEOpUH OMomol3a

Tabauusl 1 cxembl: «Cxema omnbiTa .
Pean», «Cxema onswita JI. ITactepa no
V3YYEHHIO CAMO3APOKIACHUS KU3HU»
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4.2

OCHOBHBIE 3TaIbl
HEOPraHU4ECKOU
HBOJIOLINH

OcHOBHBIE ~ 3Tambl  HEOPTaHUYECKOU
spomonuu. [ lnanerapnas
(reosoruueckas) SBOIOLHS.
XuMu4deckast dBOJTIONNA. AOUOTreHHBII
CUHTE3 OPraHUYECKUX BELIECTB U3
Heoprannyeckux. OneiT C. Muinepa u
I'. FOpu. O6pazoBanue NOJIUMEPOB U3
MoHOMepoB. KoaliepBaTHasi runoresa
A.N. Onapuna, runore3a NEpBUYHOTO
OoynboHa [[x. XonjeiiHa, reHeTUIeCKas
runote3a I'. Ménnepa. Pu6oszumsr (T.
Yek) u runote3a «mupa PHK» V.
[I'unGepra. ®opmupoBanue memMOpaH u
BO3HUKHOBEHUE MPOTOKJIETKH.
JdemoHcTpanuu

[Toptpetsi: C. Munnep, I'. FOpu, A.
N. Onapun, /x. XonaeiiH,

I'. Ménnep.

Taoaunsl 1 cxembl: «Cxema orbita C.
Mumniepa, I'. FOpu», «9tansl
HEOPTaHUYECKON IBOTIOLINI).

PackpwiBath conepkaHue TEPMUHOB U
TIOHSTHI: T€OJIOTUYECKAs dBOIIOIHUS,
XMMUYECKast DBOIIOIMS, aOMOreHHBIN
CUHTE3, IEpBUYHAs aTMocdepa,
KOallepBaTHbIE KaIlId, pUOO3HUMBI,
MPOOMOHTBHI.

XapakTepu30BaTh OCHOBHBIE ATaIlbl
XUMHYECKOM 3BoJronuu. Ha3pIBaTh
XUMHYECKUH COCTAB NMTEPBUYHOMN
atMocdepsl 3emin. O1ieHUBaTh BKJIa
C. Munnepa, I'. IOpu, T. Yeka, V.
['unbGepra B popMupoBaHUE HAYUHBIX
B3IUISIZIOB HA MPOUCXOXKICHUE KUZHU
Ha 3emie. OnuceIBaTh yCIIOBHS,
HE0OXO0IMMBIE JIJIs1 A0MOT€HHOT'O
CHUHTE3a OPraHUYE€CKUX COCIUHEHHUI.
[TpuBOAUTH MpUMEPHI MOJIEKYII, Y
KOTOPBIX BOZHUKIIM MTPOIECCHI
T€HETUYECKOT0 KOMMUPOBAHUS U
(dhepMeHTaTUBHASI aKTUBHOCT.
OO0OCHOBBIBATH HEBO3MOKHOCTD
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Bupryanabnas jadoparopHasi padora
«MogenupoBanue onbIToB Musuiepa—
Opu 1o n3ydennto abOreHHOTo
CHUHTE3a OPraHUYECKUX COCTMHEHUI B
MEePBUYHOI aTMochepe»

MMOBTOPHOT'O BOSHHUKHOBEHUS KU3HH Ha
3emiie

4.3

Uctopus 3eminu u
METOJbI €€ U3YUEHUS

Ncropus 3eMin U METOIbI €€ U3yUCHUS.

HckonaeMple OpraHMYeCKUEe OCTATKH.
['eoxpoHoOJIOTUA U €€ METO/IBL.
OTtHocuTenbpHas U a0COJIFOTHAS
reoxpoHoJiorus. I'eoxpoHosoruaeckas
IIKaJia; 30HBI, 3PbI, IEPUOJIBI, DTIOXH.

JemoHcTpanumn
TaOnuiisl U cXeMBI:

«I"e0XpOoHOJOTHYECKas LIKAIa.
O0opynoBaHue: KOUICKIIUU
OKaMEHEJIOCTEH, TTOJIC3HBIX
MCKOIMAEMBIX; MYJISKH OPraHUYECKHUX
OCTaTKOB opraHu3moB. JlabopaTtopHas
padora

«I/IsyquI/Ie H OIIMCaHHUC HNCKOIIa€CMBbIX
OCTAaTKOB APCBHUX OPraHU3MOB»

PackpbiBaTh copepkaHue TEPMUHOB U
MTOHSATHN: T€OXPOHOJIOTHS
(oTHOCHUTENIbHAS, A0COJIFOTHAS ),
OKaMEHEJIOCTH, METO/IbI
re€OXPOHOJIOTUH, TEOXPOHOJIOTHIECKAs
LIKAJIA: 30HBI, 3PbI, IEPUOJBI, DITOXH.
XapakTepu3oBaTh METO/IbI H3yUEHHUS
ucropuu 3emi. llepeuncnsate
pazziesnbl FEOXPOHOJIOTNYECKON
mkasibl. OLeHUBaTh 3HAUEHUE
MCKOITA€MBIX OCTAaTKOB JUISl U3Y4YECHUS
VMCTOPUU PA3BUTHS KU3HU HA 3EMIIE.
OOBACHATH XapaKTep pacupeaeeHus
MCKOIIA€MbIX OCTAaTKOB B 3€MHOM KOpeE.
CpaBHUBATh METO/IbI A0COTIOTHOU U
OTHOCUTEIBHOU I€0XPOHOJIOTUN
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4.4

HavanbHble 3TaIb
OpraHUYECKOMN
HBOJIOLINH

HavanbHbIe 3Tanbl OpraHudecKomn
aBoJironMu. I1osIBIIeHNE U ABOJIIOIUS
MIEPBBIX KJIETOK. JBOJIIOIUS
MeTabonu3Ma. Bo3HMKHOBEHHE TIEPBBIX
skocucteM. CoBpeMEHHbIE MUKPOOHBIE

PackpbIBaTh cofiepkaHne TEPMUHOB U
ITOHSATHN: «TIOCIIETHNUN YHUBEPCAIbHBIN
OOIIMI MTPEeTOK», OAHOKIETOUHbIE
OpraHu3MBbl, IPOKAPUOTHI, DYKapHOTHI,
CUMOHOTEHE3.

OMOIUIEHKH KaK aHAJIOT MEPBbIX Ha
3emuie cooOmecTB. CTpOMATOIUTHI.
[IpoxapHuOTBI U DYKapUOTHI.
[Ipoucxoxnenue JYKapuoT
(cuMmOMorenes). IBOJIIOIMOHHOE
IIPOUCXOKICHUE BUPYCOB.
JdemoHcTpanuu

Tabnuubl u cxeMbl: «HadanbHble 3Tarnbl
OpraHU4eCKOM 3BOOLNW», «Cxema
00pa3oBaHUsI 3YKApUOT MyTEM
cumbuorenesa», « CTpoeHHE BUpPYyCa»

XapaKTepI/ISOBaTB Ha4daJIbHBIC J3Tallbl
OpFaHH‘IGCKOﬁ OBOJIFOIIHMH.

[TpuBoauThH NpUMeEpH apoMop(Ho30B
NIEPBBIX OJHOKJIETOYHBIX OPraHU3MOB.
XapakTepu30BaTh OCHOBHBIE MOJIOKEHUS
U JI0Ka3aTeIbCTBA TUIOTE3bI
cUMOMOreHesa.

JIoKa3bIBaTh MMOJTyaBTOHOMHOCTb
MUTOXOHAPHUN U IJIACTH, UX
IIPOUCXO0XKJIEHUE OT MPOKAPUOTUYECKUX
KJIETOK.

Jlenath BBIBOJBI O 3HAYECHUN
BO3HMKHOBEHUS (DOTOCHHTE3A,
dbopMupoBaHUA AapaA I JATbHENUIIETO
Pa3BUTHUS )KU3HU Ha 3eMJI€.
XapakTepu30BaTh T'MIIOTE3bI
IIPOUCXO0KIEHNS BUPYCOB
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4.5

DBOJIIOLHMS 3YKAPUOT

[Tpoucxox1eHne MHOTOKJIETOYHBIX
OpraHu3MoB. BOZBHUKHOBEHHE OCHOBHBIX
Pyl MHOTOKJIETOYHBIX OPraHU3MOB.
JemoHCcTpauumn

[loptper: . 1. MeyHUKOB.

Tabamipe! 1 cxeMbl: «HadanbpHbIe dTaIbI

OpraHU4ecKoM 3Boronun», «CrucreMa
KUBOU MPUPOABD)

PackpeiBaTh conep:kaHue TEPMUHOB U
MOHATHUI: TPOKAPUOTHI, SYKAPUOTHI,
MHOTOKJIETOYHOCTb, CHIELATN3aUs
KJIETOK, BUPYCHI.

XapakTepu3oBaTh IMPOUCXOXKICHUE
MHOTOKJIETOYHBIX OpraHU3MOB.
CpaBHUBaTh OCOOEHHOCTH
AYKAPUOTUYECKUX U MPOKAPUOTUUECKUX
OpraHU3MOB.

Ha3biBaTh 0cHOBHBIE apoMOP(O3bI

JYKapUOT U OLICHUBATh UX 3HAYCHUE JUIS
JAJIbHEUILIETO PA3BUTHS KU3HU
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4.6 | OCHOBHBIE 3TaIIbI OcCHOBHBIE 3Tarbl SBOJIONNH BBICIIMX | PackpbiBaTh cofep:KaHUE TEPMUHOB U
ABOJIIOLIAN pactenuit. OcHOBHBIE apoMOp (o3I MOHSATUH: BOAOPOCIH, PUHUO(PHUTHI, MXH,
pacTUTENIBHOTO MUpa pacrenuii. Berxona pacTtenuii Ha Cylly. | MalOpOTHHKOOOpa3HbIe, CEMEHHBIE

[TosiBieHHE CIIOPOBBIX PACTEHUN U IIAIIOPOTHUKH, TOJIOCEMEHHEIE,
3aBOCBAHHUC UMH CYIIIH. CemeHHEBIE MMOKPBITOCEMEHHBIE, oecrmoJioe
pacterust. [IporcxoKaeHIE UBETKOBBIX | rjokoneHue (CriopoduT), MOI0BOE
pacTeHui. nokosienue (rametodur). [lepeuncusTs
JdemoHcTpanuu OCHOBHBIE 3TAIbl 3BOJIIOIUN
Tabauubl U cxembl: «ApomMop]o3b pactutenbHOro mupa. HazpiBaTth
pacTeHun», «PuanoQuTe, OCHOBHBIE apoMOpP(}O3bl paCTCHUM U
«OIHOKIIETOYHEIE BOJAOPOCIIN, OILICHUBATh UX ABOJIFOIIMOHHOE 3HAUYCHUE.
«MHOrOKIETOYHEIE BOIOPOCTIID, CpaBHHMBaTh OCOOEHHOCTH CTPOECHUS
«Mxwm», «llanmopoTHUKNY, pacTeHHil pa3HBIX OT/ICIIOB
«I"onocemenHble pacTeHus», «Oprasbl
LIBETKOBBIX PACTECHUI».
Oo6opynoBanme: repOapuul pacTeHUM
paznuuHbix oTAenoB. [IpakTuueckas
padora
«M3ydenrie 0COOEHHOCTEN CTPOCHHUS
pacTeHU pa3HbIX OTACIIOBY

4.7 | OCHOBHBIE ATaIlbI OCHOBHBIE 3Tarbl 3BOJIOLNH )KUBOTHOTO | PackpbIBaTh COEpKaHUE TEPMUHOB U

ABOJTIOLINH KUBOTHOTO
Mupa

mupa. OcHOBHBIE apoMOPGO3bI
KUBOTHBIX. BeHickas dayHa.
KemOpuiickuii B3pbIB — MOSIBIICHHE
COBPEMECHHBIX THIIOB.

MOHSATUI: POCTENIINE, IUNIACTUHYATBIE,
KUIIEYHOIIOJIOCTHBIE, IINIOCKUE YEPBHY,
YJIEHUCTOHOTHE, PbIObI, 3eMHOBOIHBIE,
IIPECMBIKAIOLINAECS, IITULLBI,

162



denepanpHas padbouas mporpamma | buosnorus. 10—11 kmaccsl (yrimyOnEHHBIN YPOBEHB)

163



denepanpHas padbouas mporpamma | buosnorus. 10—11 kmaccsl (yrimyOnEHHBIN YPOBEHB)

[TepBbie XOp1OBBIE :KUBOTHBIE. JKU3HB B
BOJ€. DBOIIOIMS TO3BOHOYHBIX.

[Tpoucxoxaenre ampuOUil U pemTHIIHA.

[IpoucxoxieHrne MICKOITUTAIOIINX U
nrun. [I[puHImn Kirro4eBoro
apomopdo3a. OcBoeHue
OECII03BOHOYHBIMH U IT03BOHOYHBIMH
KUBOTHBIMH CYIIIH.

JdemoHcTpanuu

Tabmuiel ¥ cxembl: «Cxema pa3BUTHUS
KUBOTHOT'O MUPay, «KApoMop(o3bl
JKUBOTHBIX», «IIpocreimmey,
«KumreunonoaoctHeiey, «llnockue
yepBu», «Unenucronoruey, «Prioby,
«3eMHOBOJIHEICY,
«ITpecmbikaromuecs», «lITuibn,
«MnekonuTaroiye». OdopyaoBaHue:
KOJIJICKITUM HACEKOMBIX; BIIaJKHBIC

Ipenaparsl >)KUBOTHBIX; PAKOBUHBI
MOJUTFOCKOB; KOJUIEKIIMY UTJIOKOXKHUX;
CKEJIETBI II03BOHOYHBIX ’KUBOTHBIX;
yyueJsia IITULL U 3BEPEH.
IIpakTnueckas padora

«M3yuenrie 0cOOEHHOCTEN CTPOCHUS
ITO3BOHOYHBIX )KMBOTHBIX»

MJICKOTTUTAIOIINE, IKTOIePMa,
DHTOJIEPMa, ME30epMa, TBYCTOPOHHSIS
CUMMETPHSI, TETUIOKPOBHOCTb.
[TepeunciiaTh OCHOBHBIC 3TAITbI
ABOJTFOIIUH KUBOTHOTO MHpa. Ha3wiBaTh
OCHOBHBIC TIPEaIaNTaIliH,
CIIOCOOCTBOBABIIIHE BBIXOTY JKHBOTHBIX
Ha CyIIy.

OreHnBaTh 3HAYCHHUE PA3BUTHS HEPBHOM
CUCTEMBI JIJIs1 TPUCTIOCOOJICHU S
YKUBOTHBIX K YCIIOBHSIM OKPYKaIOIIeh
CpeIbl.

OOBSACHITH TPUYHHBI SBOJIOITUOHHOTO
paciBeTa HACEKOMBIX, KOCTHBIX PBIO,
IITHUL], MJIEKOTTUTAFOIIINX

164




®enepanpHas padouas mporpamma | buonorus. 10—11 knaccs! (yrayOnaéHHBINH yPOBEHD)

165



denepanpHas padbouas mporpamma | buosnorus. 10—11 kmaccsl (yrimyOnEHHBIN YPOBEHB)

166



®enepanpHas padouas mporpamma | buonorus. 10—11 knaccs! (yrayOnaéHHBINH yPOBEHD)

4.8

PasBurtue xu3Hu Ha
3emiie

PazBuTHe XU3HU Ha 3emiie 1O 3paM U
IepUOJaM: apXxeu, MPoOTEPO30H,
I1aJIC030M, Me3030#, KaltHO30M. O0mas
XapaKTEpUCTHKA KJIUMaTa 1
re0JIOTHYECKHX IponeccoB. [losBienune
Y PaclBET XapaKTEPHBIX OPraHU3MOB.
VYriieobpa3zoBaHue: €ro ycioBus U
BJIMSIHUE HA Ta30BBI COCTAB
aTMocdepsl.

MaccoBble BBIMUPAHUS —
AKOJIOTUYECKUE KPU3ZHUCHI ITPOILLIIOTO.
[Ipy4uHBI U CIEICTBUS MAaCCOBBIX
BbIMHpaHUl. COBpEMEHHBIN
9KOJIOTUYECKUN KPU3HC, ETO
ocobennoctH. [Ipobiema coxpaHeHus
OnopazHooOpasus Ha 3eMIie.

JdemoHcTpanuu

TEI6J'II/II_[BI U CXeMbI: «Pa3BuTHe )XU3HU

B ApXEUCKOU 3pe», «PazBuTue )XU3HU B
IIPOTEPO30MCKOM dpey, «PazButue
YKM3HU B NAJIEO30MCKOU 3pEY,
«Pa3BUTHE )KU3HHU B ME3030MCKOU 3pe»,
«Pa3BuTHE )KU3HU B KAMHO30MCKOU 3pE»

PackpsiBaTh cojiepKaHUE TEPMUHOB U
MIOHATUM: apXel, apxebaKkTepuu,
[IMaHOOAKTEPHUH, IPOTEPO3OH,
nanaeo3ou, KeMOpHil, OpJOBUK, CHITYD,
JIeBOH, KapOoH, niepmb, [lanres, Tetuc,
TPUIOOUTHI, PUHUO(DUTHI,
PaKOCKOPIHUOHBI, TAHIIUPHBIE PHIOHI,
KOTHJIO3aBPbl, M€3030M, [ OH/1BaHa,
JlaBpa3zus, Tpuac, ropa, Mell, XBOWHBIE,
THHKTOBBIC, CATOBHUKOBBIE,
OCJIEeMHUTBI, aMMOHUTHI, TMHO3ABPHI,
apXEONTEPHUKC, TOKPBITOCEMEHHBIE,
KalHO30M, NaJeoreH, HEOT'eH,
AHTPOIIOTEH, MACCOBOE BHIMUPAHHUE.
XapakTepu30BaTh Pa3BUTHE )KU3HU Ha
3emJie 1o 3paM U MEePHUOJIaM.
YcranaBnMBaTh 3aBUCUMOCTh MEXKTY
rE€0JIOTUYECKUMH TTPOLIECCAMMU,
M3MEHEHUSIMU KJIMMATa U IPOoLeccamu
B )KUBOM MIPUPOJIE.

OOBSACHITH TPUYMHBI pacIIBETA
CHUCTEMATHYECKUX TPyl OPraHU3MOB B
Pa3IMYHBIE SPbI U IEPUOIBI.
AHanu3upoBaTh NPUYUHBI U CIIEICTBUSA

MAaCCOBBIX BBIMUPAHUU.
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Ha3biBaTh 0OCHOBHBIE apOMOP(O3bI
pPacTeHUN U )KUBOTHBIX.
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[TpuBOANUTE TIPUMEPHI TIEPEXOTHBIX
dbopM opraHu3mMoB.

AHanM3upoBaTh MyTH PEIICHUS
po0JIeMbI COXpaHEHUS
O6ropazHoobOpasus Ha 3emIie
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4.9 |CoBpemeHHas cucrema
OpraHUYECKOT0 MUpa

CoBpemeHHas cCUCTEMa OPTaHUYECKOTO
mupa. [Ipuanune! knaccudukanum
opranu3MoB. OCHOBHBIE
CHCTEMATHUYECKUE TPYIIIbI OPTaHU3MOB.
JdeMoHcTpanuu

Ta6J'II/IHI>I N CXCMBI! «COBpeMeHHaSI
CUCTCMaA OPIraHUYICCKOI'O MHUpPa»

PackpriBaTh copepkaHne TEPMUHOB U
MOHSTUI: OaKTEepHUH, apXeH, BHICIIHIE
pacTeHus, 3eJIEHBIE BOJIOPOCIIH,
OarpsiHKU, Oypbie BOJOPOCIIH,
MOXOBUIHBIE, TAIIOPOTHUKOBHUIHEIE,
XBOILEBUIHBIC, MNIAYHOBUTHBIE,
rOJI0OCEMEHHBIE, TOKPHITOCEMEHHBIE,
IPOTUCTBI, KNIIEUHOMOJIOCTHBIE,
IUIOCKHE YePBU, KPYTIIbIE YEPBH,
KOJIbUAThIC YEPBH, WICHUCTOHOTHE,
MOJUTFOCKH, UTJIOKOKUE, XOPJOBbIE,
rpuOBbl, JINIIAHUKHN, BUPYCHI.
XapakTepu3oBaTh COBPEMEHHYIO
CUCTEMY OPTaHMYECKOTO MUPA;
HA3bIBATh OCHOBHBIE CUCTEMATUYECKUE
IpyMNIbl OPraHU3MOB.

OOBIICHATH TPUHIIUIIBI KJIACCU(PUKAUN

OpraHU3MOB.

IlepeuncnsiTb OCHOBHBIE PU3HAKU
MPOKapUOT, PACTEHU, )KUBOTHBIX,

rpuOOB, KPACHBIX U OYPBIX BOAOPOCIICH.

[IpuBOINTH MpUMEpPHI NMPEICTABUTENEN
OCHOBHBIX CHCTEMATUYECKUX TPy
OpraHU3MOB

HToro gacos mo reme

15
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S | Tema «IIpoucxoxaeHue 4eJJ0BeKa — AHTPOIOTE€HE3)
5.1 | AaTpononorus — | Paznesnbl 1 3aa4n aHTPOIIOJIOTU . PackpsiBaTh coziepkaHue TEPMUHOB U
HayKa O 9CJIOBCKE MGTO,I[BI AHTPOIIOJIOTHH. OHSITUH: AHTPOIIOJIOI U, MOp(l)OJIOl“I/I}I,
JleMOHCTpAMH AHTPOIOTE€HE3, AaHTPOIIOMETPHS,
Tabnauibl U cXEMBIL: « MeTOIbI PCKOHCTPYKIMA, apXCOJIoTHA,
anTpornojorun». O6opya0BaHue: THOTpadus.
MYJISDKH OKaMEHEJIOCTEHA, Ha3spiBaTe pasnensl ¥ 3a1a41
MIPEIMETOB MAaTEPUAIILHOU AHTPOMOJIOTHH.
KYJIBTYPBI IIPEJIKOB YEIIOBCKA, XapakTepu3oBaTh METOIbI
¢ororpadun Hax0JOK HCKOMIAEMBIX AHTPOIIOJOTMHM U CPAaBHUBATh UX MEKIY
OCTaTKOB Y€JIOBEKa COBOiL.
Briaensate BOIIPOCHI JBOJIIOLIUU
YEJI0BEKA, UCCIEAYEMBIE IIPU MTOMOLIU
Pa3IMYHBIX METOJ0B
5.2 | Pa3Butue | CraHOBIICHHE NPEACTABICHUNA O PackpsiBaTh coziepkaHue TEPMUHOB U
MIPEJCTABICHUN O ITPOUCXOKICHUH YEJIOBEKA. MOHSTUI: AaHTPOIIOT€HHAsA TEOPUS,
MIPOUCXOKICHUN Penurnosnusie Bo33peHus. TpynoBas Teopusi, Homo sapiens.
yeoBeKa COBpEMEHHBIE HAyYHBIE TEOPHH. Ouenuars Brian Y. Jlappuna B

JleMoHCTpanumn

[optpert: Y. Jlapsun. TaOauiie! u
cXeMbl: «MeToIbl
AHTPOIIOJIOTUI .

pPa3BUTHE MPEACTABICHUN O
ITPOUCXOKICHUH YEJIOBEKA.
ApryMEeHTHPOBAaHHO KPUTHUKOBAThH
PEIUTHO3HBIE TPEACTABICHUS
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Oo6opynoBanme: MysiKu
OKaMEHEIIOCTEH, TIPEIMETOB
MaTepuaIbHOU KYJIbTYpPHI IPEIKOB
YeJI0BeKa; penpoayKiuu (pororpadum)
KapTHH ¢ MU(DOIOTUYECKUMHU U
OMOJIEHCKIMU CIOKETaMU
IIPOUCXOK/ICHHUS YEIOBEKa

O IMPOUCXOKACHUH YCJIOBCKA C ITO3ULIUU
CCTCCTBCHHBIX HAYK.

XapakTepu3oBaTh HAyYHbIE TEOPUH
MPOUCXOKJICHHS YeJIOBEKA
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53

MecTo 4yeloBEKA B
CUCTEME
OpraHUYECKOTr0 MUpa

CX0/CTBO YeI0BeKa C )KUBOTHBIMHU.
CucremMaTruecKoe MoyIoKeHUe
yenoBeka. CBHIETETLCTBA CXO/ICTBA
YeJIOBEKa C )KUBOTHBIMU:
CpaBHUTEIHHO-MOP(}OIOrHIecKue,
AMOPHOJIOTUYECKHE,
(bU3H0TOrOOMOXUMUYECKUE,
MOBEICHUYECKHUE.

OTnu4ust 9eI0BeKa OT KUBOTHBIX.
[IpssiMOXOXKIEHUE U KOMIUIEKC
CBSI3aHHBIX C HUM IIpH3HAKoB. Pa3Butne
TOJIOBHOTO MO3Ta U BTOPOM CUTHAJILHOM
CUCTEMBI.

JdemoHcTpanuun

Tabauiel v cxembl: «['0JI0BHON MO3T
YesoBekay, «YeroBekooOpa3Hbie
00e3bsiHbIY, «CKeleT 4eIoBeKa U CKeJIeT
muMIaH3e», «PyTuMeHThI 1

aTaBU3MBbD».

O06opynoBanme:  CKEJIET  YEJIOBEKA;
MOJIEJTb Yeperia YeIOBeKa U ueperna

PaCKpLIBaTI) COACPKAHNC TCPMHUHOB U
MMOHSITHUI: PYAUMCHTBI Yy UCJIIOBCKA,
ATaBHU3MBbI Yy YCJIOBCKA,
MMPAMOXOKIACHUC, BTOPAd CUT'HAJIbHAsA

cUCTeMa.
Onpenensartsb CHUCTEMATHYICCKOE
MI0JIO’KEHUE YEJIOBEKA B OPTaHHYSCKOM
MHpE.

Br1sBAATE YCPThI CXOACTBA U PA3JIMINA
YCJIOBCKA U ) KUBOTHBIX.

XapakTepu3oBaTh CBUACTEILCTBA
CXOJICTBA YEJIOBEKA M )KUBOTHBIX
(cpaBHUTEIBHO-MOP(OTOTUYECKHE,
AMOPHUOJIOTUYECKUE,
(hU31M0I0roOMOXUMHUYECKHUE,
noBezieH4Yeckue). [[puBoauTh mpuMeEpbl
aTaBU3MOB M PYyJIMMCHTOB Y Y€JIOBEKA.
OnuceIBaTh TPU3HAKK YETIOBEKA,
c(hOpMHUPOBABIIIHECS B CBSI3U C
JPEBECHBIM 00Pa30M >KU3HHU TPEIKOB
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LIMMIIAH3€; MOJIEIb KUCTU YeJIOBEKA U
KHCTH KMIIaH3e. JlaboparopHas
padora

«M3ydyeHre 0COOEHHOCTEN CTPOECHUS
CKEJeTa 4YeJIOBEKa, CBSI3aHHBIX  C
MPSAMOXOXKACHUEM

U IIPAMOXOKACHUCM.
Br1sBAATE IMPUYINHBI 0CcOOeHHOCTEH

CTPOEHUS Yepera yeaoBeKa I0
CPABHEHUIO C YEJIOBEKOOOPA3ZHBIMU
00e3bsTHaMU.

CpaBHUBaTh OPYIUUHYIO IEATETLHOCTh
YeJIOBEeKa U )KUBOTHBIX.

CpaBHUBAaTH OCOOEHHOCTHU BBICIIIECH

HepBHOﬁ JCATCIBHOCTH YCJIIOBCKA U
JKHUBOTHBIX

54

JBrxy1me Cuibl

(pakTopsr)
aHTPOTIOTeHE3a

JBrxymye cuisbl ((hakTopsbl)
AHTPOTIOTEHE3a: OMOJIOTHYECKHE,
coruanbHbie. COOTHOIICHUE
OMOJIOTHYECKHUX U COIMAJIbHBIX
(akTOpOB B aHTPOIOTEHE3E.

JlemoHcTpauumn
Tabauibl U cXeMBI: «JIBHXKYIIIHE CUIIbI

aHTPOTIOTCHE3a.
OobopynoBanme: MyJIsIKU TPEAMETOB
MaTepUaIbHOU KYJIbTYpPhI IPEAKOB
YeJI0BEKa

PackpbIBaTh copepkaHue TSPMHUHOB H
MOHSATHUI: HACJICICTBCHHAS
W3MEHYUBOCTbh, ECTCCTBECHHBIN 0TOOP,
OpyauiHas AeITeIbHOCTD, TPYIIIIOBOC
COTPYJIHHUYECTBO, OOIIICHUE, PEUb.
XapakTepu30BaTh JIBMKYIITUC CHITBI
aHTPOTIOreHe3a: OMOJIOTHYECKUC U

COLIMAJIBHBIC
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5.5

OcCHOBHBIE CTaIuU
aHTPOIIOreHEe3a

OCHOBHBIE CTaIMN AHTPOIIOI€HE3A.
Pannue yenoBexooOpa3Hbie 00E3bIHbI
(IPOKOHCYJIBI) ¥ PAHHUE OHTUABI —
oO11Me MpeaKu YeI0BEKOOOPa3HbIX
00€3bsH U NI0AeH. ABCTPAIONUTEKH —
JIIBYHOTHE MPEIKU JIroAen. UenoBek

PackpbiBaTh cofiepKaHE TEPMUHOB U
ITOHATHN: aBCTpAJIONUTEK, UenoBek
yMeIbIi, YenoBek NpsSAMOXOASIINM,
Yenoek reiaensoeprekuii, YemoBek
HEaHIepTAIbCKUI, KPOMAaHbOHEL],
JICHHCOBCKHUH 4eJIoBeK, YeloBek
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YMEIIbIN, IEPBBIE U3TOTOBJIEHUS OPY AN

Tpyaa. YemoBek IpaMOXOASAIINT 1
MIEPBBIN BBIXOJ JIFOJEH 3a MPEIeIIbl
Adpuku. Yenosek reinensoeprekuit —
0OIIMI MpeIoK HeaHAePTATHCKOTO
YEJI0OBEKA U YEJIOBEKA pa3yMHOTO.
UenoBek HEAHAEPTATBbCKUN KaK BUJL
JIFOAEH X0JIOAHOTO Kiaumarta. UeaoBek
pa3yMHBI COBPEMEHHOTO THIIA,
JICHUCOBCKHM Y€JI0OBEK, OCBOCHHE
KOHTHUHEHTOB 3a npenaenamMu AQpuku.

[TanmeoreneTrka u NajaeoreHOMHUKA.
JemoHcTpanumn

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

Tabauiel U cxembl: «IBOJIOIIUOHHOE
JIPEBO YEJIOBEKA», «ABCTPAIIONUTEKY,
«YenmoBek  yMembIiy, «Yemosek

MPSAMOXOSAIINID, «JleHncoBckum
yesioBek», «Heanaepranbubhy,

«KpomanboH1bD, «IIpenkn yenoBekay.
OobopynoBanmue: MOJENH TOPCA MTPEAKOB

YEJI0BEKA; MYJISKU IPEIMETOB
MaTepUaIbHON KYJIbTYPbI IPEIKOB
4eJI0BEKa

pa3yMHBII COBPEMEHHOTI'O THIIA,
MajeoreHeTHKa.

XapakTepu3oBaTh OCHOBHBIE CTA/IUU
aHTPOIIOTE€HE3A.

BBISIBISATE POTPECCUBHBIE YEPTHI,
MOSIBUBIIMECS Y MPEJKOB YEJIOBEKA Ha
Pa3HbIX CTAUSIX AaHTPOIIOTEHE3A.
[IpuBOAUTE pUMEPHI IPEACTABUTEIICH
OCHOBHBIX CTaJM{ aHTPOINOT€HE3A:
ONMCHIBATh UX aHTPOIIOMETPUYECKUE
JaHHbIE, 00pa3 KU3HU U OPYIUsl Tpya.
CpaBHHMBATH IPEACTABUTENIEH OCHOBHBIX
CTAaIM{ AaHTPOIIOrCHE3a
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5.6

DBOIIONUAA
COBPEMECHHOTO
YyeJI0BEKA

OBOJIIOLMS COBPEMEHHOI'O YEJIOBEKA.
EctecTBeHHBIN OTOOP B MOMYIALUAX
yenoBeka. MyTalMOHHBIN NPOLEcC U
nonumopdusm. [lonynsimonnsie
BOJIHBI, Ipeli(p reHoB, MUrpalus u
«3(dexT ocHOBaTENS» B MOMYJIALUAX
COBPEMEHHOTO YEJIOBEKA.

JdemoHcTpanuu

TaOauIbl ¥ CXEMBIL: «ITallbl YBOJIOINH
YeJIOBEKa»

PackpbIBaTh cofepkaHue TEPMUHOB U
ITOHATHN: MyTAllMOHHBIN IPOLIECC,
noJuMop(hu3M, MOMYJISILUOHHBIE BOJIHBI,
npeid renos, murpanus, «d3pdext
OCHOBATEJIS.

XapakTepus3oBaTh poOJib €CTECTBEHHOTO
oTOOpa B MOMYJSLUSAX COBPEMEHHOTO
YeJI0BEKa.

OneHuBaTh posib MyTalMOHHOTO
npolecca, MONyJISIHOHHBIX BOJIH,
npeiida reHoB, MUrpamuu, «3pdexra
OCHOBATEJISD» B ABOJIFOLUU TOITYJISIUI
COBPEMEHHOTIO uesoBeka. [ IpuBoauts
npuMepbl GaKTOPOB, CITIOCOOHBIX
BBI3BaTh MOIYJISIIUOHHBIE BOJIHBI B
HBOJIFOLIMM COBPEMEHHOTO

YeJloBeKa
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5.7

YenoBeueckue pachl.
MexaucunurimHapHbIe
METO/Ibl AHTPOIIOJIOTUHU

Yenoseueckue pacol. [lonsTue o pace.
Bbonpmme packl: eBpornieonHast
(eBpasuiickasi), aBCTpaIO-HErPOUIHAS
(3KBaTOpHUaIbHAs), MOHTOJIOWTHAS
(a3uarcko-amepukaHckas). Bpemsi u
NyTH  pacCeNeHUs
riaHeTe. EMMHCTBO YenoBeYecKux pac.
HayuHast HeCOCTOSATENBHOCTh pacu3Ma.
[Ipucnoco0neHHOCTh YeNnoBeKa K
Pa3HBIM YCIOBUSAM OKPYXKaIOIIeH

YCJIOBCKaA I10

PackpeiBaTh conepikaHre TEPMHHOB U
MOHSTUH: paca, pacoreHes3, pacusM,
COLIMAJIbHBIN JAPBUHU3M.
XapakTepru30BaTh MPU3HAKU OOJIBIITUX
pac 4esioBeKa: eBpOICOUHON
(eBpasuiickoii), aBCTpago-HETPOUTHON
(?KBaTOpUATILHON ), MOHTOJIOUTHOM
(a3uaTcKko-aMepUKaHCKOM).

BbIABISTh MPUYUHBI BOSHUKHOBEHHUSI
YeJI0OBEYECKHX pac.
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cpensl. Bnusiaue reorpaduueckoit
cpenbl u peiida reHoB Ha
Mopdooruio u PU3UOIOTHIO
YeJioBeKa.

MeXIUCIUTUTMHAPHBIE METOBI B
buznyeckoi (0MOIOTHYECKOM)
aHTPOIIOJIOTHUH. DBOIOIMOHHAS
AHTPOIIOJIOTHS U MAJICOAHTPOIIOIOT U
YeJIOBEUECKUX MOMYJISIIUN.
buoconuanpHbie UCcaea0BaHUS
npupobl YesoBeka. MccienoBanue
KODBOJIIOIUN OMOJIOTUYECKOTO U
COILIMAJIBHOTO B YEJIOBEKE.

JleMmoHCcTpauumn

Tabaunel 1 cxembl: «Packl yesioBekay.

IIpakTnueckas padora
«M3ydeHne 3KOJOrMYECKUX afanTaui
YeJIOBEKa

[IpuBoaNTH MpUMEPHI AJANTUBHBIX
NPU3HAKOB Yy  INpEACTaBUTENEH
YeJI0BEUYECKHX pac.

[TpuBOIUTE CBUAETEILCTBA €IUHCTBA
IIPOUCXO0KICHUS YEIOBEUYECKUX pac.
ConocTaBisaTh aIanTUBHBIE THIIBI
JIIOJIEW C paCOBBIMU IPU3HAKAMU.
JIoKa3pIBaTh HAYYHYIO

HCCOCTOATCIbHOCTD paCu3Ma

HUroro

9aCoOB I10 TCMC

10

Tema «IKoj0rus — HayKa 0 B3AUMOOTHOIICHUAX OPraHU3MOB U HAAOPraHU3MEHHBIX CUCTEM C Oprmammeﬁ

cpenon»
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6.1

3apoKIeHHE U
pPa3BUTHE PKOJIOTHHI

3apoKJeHUE U Pa3BUTUE AKOJOTUH B
tpyaax A. I'ym6onpara, K.®. Pymbe,
H.A. CeBepuioBa, 3. ['ekkerns,

A. Tencnu, B.H. CykauéBa. Paznensl u
3aJ1a4d SKOJIOTHUH. CBsI3b DKOJIOTHH C
JIPYTUMH HayKaMH.

PackpbIBaTh cofiepkaHne TEPMUHOB U
ITOHSATH: KOJIOTHs, ayTIKOJIOTHS,
CUHAKOJIOTUs, 3KOJIOTUs COOOIIECTB U
DKOCUCTEM, IKOJIOTHS BUJIOB U

MO JISILUH.

XapaxkTepu30BaTh OCHOBHBIE HTAIIbI

JemoHcTpauumn

Hoptpetsi: A. I'ymO0nbAT,
K. ®@. Pynwe, H. A. Ceepuos,

. I'ekxenp, A. Tencnu, B. H. Cykaués.

Tabauie! 1 cxeMbl: «Pa3mensl
YKOJIOTUN

3apOXKJICHUSI U PA3BUTHS IKOJIOTHH KaK
HayKH.

[IpuBoAUTH TPUMEPHI OOBEKTOB
W3Y4YEHUS HKOJIOTUH.

Ha3biBaTh OCHOBHBIE 3a7auM, CTOSIIHE
nepea y4€HbIMU-3KOJIOTaMHU.

YcraHaBauBaTh B3aUMOCBSI3b DKOJIOTHU C
JPYTHMH HAyKaMH
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6.2 | MeTo/bl 3KOJIOTUH. 2 Mertonp! sxonoruu. [loneBrbie PackpeiBaTh conep:kaHue TEPMUHOB U
3HaueHUE HaO0IeHUSI. DKCIIEPUMEHTHI B TIOHSATHH: TTOJIEBBIC HAOIIOCHUS,
HKOJIOTHYECKUX 3HAHUI SKOJIOTUM: TIPUPOJHEIE U MOHUTOPHUHT OKPY>KaIOIIEH Cpebl,

AJIA 1CII0BCKA nabopaTopHble. MoenpoBanue B MOZCIUPOBAHUC, SIKCIICPUMCHT,
JKOJIOTUM. MOHUTOPHHT IIPOTrHO3HPOBAHHUC.
OKPYXaroUIEH CpelIbl: JIOKAJIbHbIN, XapakTepu3oBaTh METOAbI SKOJIOTHH.
pErHOHAIBHBIN U TJI00ATBHBIIH. ITpuBOAUTH MpUMEPBHI TTOJEBBIX
3HaYeHNEe YKOJIOTHUECKNX 3HAHUUN HAOJIIOAEHUN B DKOJIOTHH.
JUJISL YETTOBEKA. DKOJIOTUUECKOE BrIsSIBISITE 0COOEHHOCTH MOHUTOPUHTA
MHPOBO33pPEHNE KaK OCHOBA CBA3EH OKPY’KAIOLIEH Cpeibl KaK MeToAa
YEJIOBEUECTBA C MPUPOIOM. JKOJIOTUYECKUX HCCIIEIOBAHUM.
DopMHUPOBAHUE FKOJTIOTHUECKON OO60CHOBBIBATh 3HAYEHUE
KYJIBTYPbI U KOJIOTHYECKOM AKCIIEPUMEHTOB B DKOJIOTUYECKUX
TPaMOTHOCTH HACEJICHUS. HCCIIEIOBAHUSIX.
JleMoHCcTpanun CpaBHHBaTh n1a0opaTopHbIe u
TaOaunb! ¥ cxeMbl: «MeToabl IPUPOAHBIC SKCIICPUMECHTBI KaK METOIbI
3KO0JIOTUN», «CXeMa MOHUTOPUHTA DKOJIOTUYECKUX MCCIIEIOBAHUM.
OKPYXKaroUIEH CpeabD». OueHnBaTh 3HAYEHUE TPOTHO3UPOBAHUS
JlabopaTopHas padora KaK METOJIa IKOJIOTUYECKUX
«3yueHune METO10B IKOJIOTUYECKUX YCCIIEI0BAHUIA.
HCCIENOBAHII OO0OCHOBBIBaTh ~ HEOOXOJAMMOCTD

DKOJIOTMYECKUX 3HAHHUM TS
COBPEMEHHOI'0 YEJIOBEKA
Ntoro yacoB 1o teme 3
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7 | Tema «OpranusmMsbl U cpeaa 0OUTAHUSD)
7.1 | Dkosoruueckue 1 OkoJyoruyeckue GakTopsl U PackpeiBaTh conep:kaHue TEPMUHOB U
bakTopsl 3aKOHOMEPHOCTH UX JICHCTBHUS. MOHSATUH: HKOJOTHYECKUH (hakTop,

Knaccudukanus sKoI0ornaeckux
(bakTOpoB: aOMOTUYECKHE,
onoTudeckue, anTpornoreHHbe. OOmTME
3aKOHOMEPHOCTH JIEUCTBUS
sKoiorudyeckux gakropos. [IpaBuio
munumyMa (K. lnpenrens, FO.
JIu6ux). TonepaHTHOCTE.
DOBpUOMOHTHBIC U CTCHOOUOHTHBIC

OpraHU3MBbl.
JdemMoHcTpanuu

Tabauibl U cXeMbl: « IKOJIOTUYECKHE
(bakTophD.

OobopynoBanmue: repOapuu 17}

KOJUICKITUU PACTCHUH W >KMBOTHBIX,
MPUCTIOCOOJICHHBIX K BJIIUSHUIO
Pa3TUIHBIX IKOJIOTHYECKUAX
bakTopoB

OMOJOTMYECKUNA ONTUMYM,
OTPaHUYMBAIOIIUNA (TUMUTHUPYIOIIH )
dakTop.

KnaccuduimpoaTs 3K010THYECKHE
(bakTOphl MO pa3HBIM OCHOBAHUSIM.
XapakTepu3oBarh 00IIHE
3aKOHOMEPHOCTH JIEHCTBUS
HKOJIOTUYECKUX (PAKTOPOB.
OO0CHOBBIBATH JEHCTBHE 3aKOHA
ONTUMYyMa U 3aKOHA OTPaHUYMBAIOLIETO
daxTopa.

[IpuBOINUTH IPUMEDBL:
WUTIOCTPUPYIOIIME JEHCTBUE MpaBuia
MUHUMYMa, OrPaHUYHUBAIOLLETO
daxTopa, ABPUOMOHTHBIX u
CTEHOOMOHTHBIX OPTaHNU3MOB
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7.2

AOuornyeckue
dakTopsl. CBET Kak
9KOJIOTHYCCKUI (HaKTOp

Abuotuueckue dpakropsl. CBET Kak
sKosornueckuit akrop. Jleiictrue
Pa3HBIX YYACTKOB COJHEYHOTO CIIEKTpa
Ha OPraHU3MBbl. DKOJIOTUYECKUE
TPYIIbI PACTEHUI U )KUBOTHBIX 10
OTHOIIIEHUIO K cBeTy. CUTHAJIbHAS POJIb
cBera. @oToneproan3M.
JdemoHcTpanuu

Tabnuiel u cxembl: «CBETOBOM
CIIEKTP», «DKOJIOTUYECKHUE TPYIIIIbI
KUBOTHBIX IO OTHOLIEHUIO K CBETY».
Oo6opynoBanme: repbapuu
CBETOJIFOOMBEIX, TCHETIOOMBBIX U

TEHEBBIHOCIIMBBIX PACTEHU;
CBETOJIFOOMBEIC, TCHEIIOOUBEIC U

TCHCBLIHOCJIMBBIC KOMHATHBIC PACTCHUA.

JlabopaTopHasi padora «BrblisiBlieHHE
IPUCIOCOOJIEHUI OPraHU3MOB K
BJIMSTHUIO CBETa»

PackpwiBath conepkaHue TEPMUHOB U
MOHSITUIA: CBET, (POTONEPUOAU3M.
XapakTepu30oBaTh JICVCTBUE CBETA KaK
9KOJIOTHYECKOTo akTopa. CpaBHUBATH
JIEHCTBUE Pa3HBIX YUYACTKOB

COJIHEYHOTO CIIEKTPA HA OPTaHU3MBL.
BoIsBIIATH OCOOEHHOCTH CTPOCHUS U
KU3HEACATEIbHOCTH PACTEHHUM pa3HbIX
HKOJIOTHYECKHUX TPYIII [0 OTHOLICHHUIO K
CBETY (CBETOIIOOUBBIC, TCHETIOOUBBIE,
TCHEBBIHOCIIMBEIEC).

[IpuBOINTH MPUMEPHI PACTEHUN PA3HBIX
AKOJIOTMYECKUX TPYII MO OTHOIICHUIO
K CBETY.

BoIsBISATH OCOOEHHOCTH CTPOCHUS U
KU3HEACATEIbHOCTH KUBOTHBIX Pa3HbBIX
AKOJIOTMYECKUX TPYIII [0 OTHOIICHUIO K
CBETY (JHEBHBIC, CyMEpEUHbIE, HOUHBIE).
[IpuBOIUTH MPUMEPHI KUBOTHBIX
Pa3HBIX AKOJOTHUECKUX TPYIIT IO
OTHOULIEHUIO K CBETY.

OO6O0CHOBBIBATh 3HAYCHHE
dboToneprnoan3Ma B KU3HA OPTAaHU3MOB
U JUISl TPAKTUKHU CEITbCKOTO XO35HMCTBA
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7.3

AOuornyeckue
dakropel. Temmneparypa
KaK DKOJIOTUYECKUI

bakTop

TemnepaTypa Kak 3KOJOTHYECKHI
dakTop. JleficTBue TemIiepaTypbl Ha
opraHu3msl. [IOUKHIOTEPMHBIE U
TOMOMOTEPMHBIE OPTAHU3MBL.
OBpUTEPMHBIE U CTEHOTEPMHBIE
OpraHU3MBI.

JemoHcTpauumn

Tabuuubl u cxeMbl: «TemmokpoBHbIe

KHUBOTHBICY, ((XOJ'IOI[HOKpOBHLIG
JKHUBOTHBICY .

Oo6opynoBanme: repbapuu u
KOJUIEKLIUHU TETIONIOOUBBIX,
3UMOCTOMKHX, MOPO30YyCTOMYNBBIX
pacTeHni; yy4esia ITUL U 3BEPEH.
JlaGoparopHasi pabora «BbIABIcHUE
IPUCIOCOOJIEHUI OPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPhI»

PackpwiBath conepkaHue TEPMUHOB U
MOHATHI: TEMIIEpaTypa,
MONUKWIOTEPMHBIE (XOJIOAHOKPOBHBIE),
rOMOHOTEpMHBIE (TETIOKPOBHBIE)
OpraHu3Mbl, aHaOMO03, YBPUTEPMHBIC
OpraHU3MBbl, CTEHOTEPMHBIE OPTraHU3MBI,
TEPMOPETYJISALIHSL.

XapakTepu3oBaTh JICVCTBUE
TeMIepaTypbl Ha OpraHu3Mbl. BBISBIISITh
OCOOEHHOCTU CTPOECHUS U
KU3ZHEACATEIbHOCTU MOMKIUIOTEPMHBIX
(XOJI0THOKPOBHBIX ) U TOMOMOTEPMHBIX
(TeMJIOKPOBHBIX ) )KUBOTHBIX.
[IpuBOAUTE NpUMEPHI TOMKUITIOTEPMHBIX
(XOJIOTHOKPOBHBIX ) 1 TOMOMOTEPMHBIX
(TETIOKPOBHBIX ) JKUBOTHBIX. BBISBISATH
OCOOEHHOCTU CTPOCHUS U
KUZHEACATETbHOCTH TEIIOTIOOUBBIX,
3UMOCTOUKHX, MOPO30YCTOUYHUBBIX
pacTeHUN.

[IpuBOANTH MPUMEPHI TETIIOIIOOUBBIX,
3UMOCTOUKHUX, MOPO30YCTOUYHUBBIX
pacTeHU.

[IpuBOIUTH TIPUMEPHI IBPUTEPMHBIX U

CTCHOTCPMHBIX OPIraHU3MOB.

185



®enepanpHas padouas mporpamma | buonorus. 10—11 knaccs! (yrayOnaéHHBINH yPOBEHD)

186



denepanpHas padbouas mporpamma | buosnorus. 10—11 kmaccsl (yrimyOnEHHBIN YPOBEHB)

7.4

AbGunoTnueckue
dbaxTopsl. BnaxxHocTh
KaK 9KOJIOTMYECKHUU
dakro

BrnaxHOCTb KaK 3KOJIOTUYECKUN
dakTop. [IpucnocobneHus: pacTeHui

K MOJIEPKAHUIO BOJHOTO OaaHca.
Knaccudukanus pacrenuit mo
OTHOIIEHUIO K BOJIE.

[IpucnocoOaeHus )KUBOTHBIX K
M3MEHEHUIO BOTHOTO PEKUMA.
JdemoHcTpanuu

Tabauiel 1 cxembl: «DU3NOTOTUYECKUE

aJanTaluy >KMBOTHBIX).
Oo6opynoBanme: repdapun pacTeHUH,
OTHOCSAIIUXCS K TUTPOUTAM,
kcepoduram, Me3opuTaM, KOMHATHBIE
pacTeHust JaHHBIX TPYMII.
JlaGoparopHas padora
«AHaTOMHYECKHE OCOOCHHOCTH
pacTeHMii U3 pa3HbIX MECT OOUTAHUS»

PackpriBaTh copepkaHne TEPMUHOB U
MOHSTUH: BIAKHOCTb, TUAPOPUTHI,
rUrpouThl, Me30(UTHI, KCEPODUTHI,
KUBOTHBIE: BOJIHBIE, TTOJTyBOJIHBIE,
Ha3eMHBbIE.

XapakTepu3oBaTh JCHCTBUE BIAXKHOCTU
KaK 3KOJIOTHYECKOro (pakropa. BeIsBAATH
OCOOEHHOCTH CTPOEHUS U
KU3HEAESTEIbHOCTU PACTEHUH pa3HbIX
HKOJIOTMYECKUX TPYII M0 OTHOIICHUIO K
BOJIE.

[IpuBOINTH MPUMEPHI PACTEHUIN Pa3HBIX
HKOJIOTUYECKUX TPYII MO OTHOIICHHUIO
K BOJIE.

BoIBATh aHATOMUYECKHE U
($hU3M0NOrnYecKre MPUCITIOCOOIECHUS
’KMUBOTHBIX K HU3MEHEHUIO BOJJHOTO
pexuma.

[IpuBOINTH MIPUMEPBHI BOJHBIX,
ITOJTYBOJIHBIX M HA3€MHBIX JKHUBOTHBIX
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7.5

Cpenpl oOuTaHus
OpraHU3MOB

Cpenpl OOUTaHHS OPTaHU3MOB: BOJIHAS,
HA3eMHO-BO3/IyIIIHAS, TTIOYBEHHAS,
rIIyOUHHAsSK TTOITOYBEHHAS,
BHYTPHOPTaHU3MCHHASI.
OU3NKOXUMHUYECKHE OCOOCHHOCTH CPeJl
OOUTaHHUs OPTaHU3MOB.

PackpbiBaTh  copepkaHWE  TEpPMHHA
«cpena oOUTaHUsD».

XapaxkTepu3oBaTh 0COOCHHOCTH BOJIHOM,
HA3€MHO-BO31YIIIHOW, TOYBEHHOM,
IIyOMHHO MOANIOYBEHHON U
BHYTPHUOPTaHU3MEHHOM CpeJl 0OMTaHuUs.

[IpucnocoOneHuss OpraHu3MoB K KU3HH
B Pa3HBIX Cpelax.

JdemoHcTpanuu
Tabsuubl 1 cxembl: «Cpeabl 0OUTAHUS

OpPTraHu3MOB).
Oob6opynoBanmue: KOJIJICKIIUU
JKHNBOTHBIX, O6I/ITaIOH_II/IX B Pa3HbIX
cpenax

CpaBHUBaTh GU3UKO-XUMUYECKUE
YCJIOBHS Pa3HBIX Cpejl OOUTAHMS.
BoIsSIBISITE 4epThl MPUCTIOCOOIEHHOCTH
OpraHu3MOB K OOUTAHHIO B BOJIHOM,
HA3€MHO-BO3IYIIIHOM, IOYBEHHOM,
BHYTPHUOPTAaHU3MEHHOM Cpeax
oOuTaHus.

[IpuBoauUTh  OpUMEPHI  OPraHU3MOB,
OOMTAIOIIKX B Pa3HBIX Cpeaax

188



denepanpHas padbouas mporpamma | buosnorus. 10—11 kmaccsl (yrimyOnEHHBIN YPOBEHB)

7.6 | buonorudyeckrue puTMsl buonornueckue purmsl. BHenmnue n PackpriBaTh conep:kaHue NOHATHS
BHYTpEHHHE pUTMBbI. CyTOUHBIC U «OUOJIOTUYECKUE PUTMBD».
TOJIMYHBIE PUTMBI. XapaxkTepuzoBaTh 0COOCHHOCTH
IIprcroco0IeHHOCTE OPTraHU3MOB K BHEIIIHUX, BHYTPEHHUX, CYTOYHBIX U
CC30HHBIM H3MEHEHHSM YCIIOBHIT TOJIMYHBIX OMOJIOTHYECKUX PUTMOB.
JKHU3HH. [TpuBOAUTE pUMEPHI TPOSBICHUS
JleMOHCTpauuu OMOJIOTUYECKUX PUTMOB Y Pa3HBIX
Tabmune! 1 cxeMsl: «brosornueckue OPTraHU3MOB.
PUTMBD». BoIsSIBISITE 4epThl MPUCTIOCOOJIEHHOCTH
OﬁOpyHOBaHl/IeZ rep6apI/H/I " OpraHu3MoOB K CC30HHBIM U3MCHCHUAM
KOJUICKIIMY PACTEHHUM U KUBOTHBIX, YCIIOBUU KU3HU.
o0Jagaronmx YepTamMmu OnuceIBaTh CE30HHBIE SBJICHUS B )KU3HU
IPUCIOCOOJIEHHOCTH K CE30HHBIM OPraHU3MOB, PACIIPOCTPAHEHHBIX B
VU3MEHEHUSM yCIOBUU JKU3HU CBOE MECTHOCTH

7.7 | Kuznennsie Hopmbl XKuznenusie GOpMbI OPraHU3MOB. PackpsiBaTh coziepkaHue MOHATHUS

OpTraHU3MOB

[TonsTue o )u3HEHHOH (hopMme.
Kuznenusie GopMbI pacTEHUH:
JIepeBbsl, KYCTapHUKH, KYCTapHUYKH,

«CKU3HEHHas (hopMa OpraHu3May.
BbIBIIATH OCOOEHHOCTH CTPOEHUS U
KU3HEACATEIBHOCTH PACTEHUM Pa3HbIX
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MHOTOJICTHUE TPaBBI, OJTHOJICTHUE
TpaBbl. JKuzHeHHbIE (POPMBI JKUBOTHBIX:
THIIPOOHOHTHI, TEOOHOHTEI,

a’3poOuoHTHL. OCOOEHHOCTH CTPOEHUS U

o0pasza >KU3HH.

JemoHcTpauun

Tabnuibl u cxembl: «KU3HEHHbBIE
dbopmbl pacTeHuity, « KuzneHHbie
dbopmbl KUBOTHBIX». OG0pya0BaHue:
repOoapuu ¥ KOJUICKIIUU PACTCHUMN 1
YKUBOTHBIX PA3JIMYHBIX )KU3HEHHBIX

hopm

’KU3HEHHBIX (POPM.
[IpuBOINTH MpUMEPHI PACTEHUM Pa3HBIX
’KU3HEHHBIX (POPM.
BbISBISATE OCOOEHHOCTH CTpPOEHUS U
JKA3HEIAEATEIbHOCTH KUBOTHBIX Pa3HBIX
KU3HEHHBIX (OPM.

[IpuBOANTH PUMEPHI )KUBOTHBIX PA3HBIX
YKU3HEHHBIX (OpM
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7.8

buotnueckue paxropbl

buoTtnueckue (hakTOopHI.
OMOTHUYECKUX B3aUMOJIEUCTBUIA:
KOHKYPEHITUS, XUIITHUIECTBO, CUMOHO03
u ero gopmel. [Tapazutusm,
KOOIepalusi, MyTyaju3M,
KOMMEHCaIU3M (KBapTUPAHTCTBO,
HaxjIeOHMYecTBO). HeTpoduueckue
B3aUMO/ICHCTBUS (TOMMYECKHE,
dbopuueckue, padbpuueckue). 3HaUCHUE
OMOTHYECKUX B3aUMOJIEUCTBUI IS
CYIIIECTBOBAHUSI OPTaHU3MOB B CPEJIC
obutanus. [IpyHIMI KOHKYPEHTHOTO
uckoueHus. Jdemoncrpanun

Ta6J'H/II_[BI 1 CXEMBI: « IKOCHUCTEMA

Buner

PackpbiBaTh cofiepKaHE TEPMUHOB U
MOHSTUI: KOHKYPEHIUS, XUIITHUYECTBO,
MAPA3UTHU3M, MYTYAJIU3M,
KOMMEHCAJIN3M, HETpOpUIECKUE
B3aMMOJICUCTBUSL.

XapakTepu3oBaTh BUJIbl OMOTUYECKUX

B3aUMOJIEUCTBUI.

OOBSACHSTH CYIIIHOCTh KOHKYPEHIINH,
XUIIHUYECTBA, Iapa3uTU3Ma,
MyTyaJii3Ma, KOMMEHCAJIN3Ma.
[TpuBOANTH pUMEPHI OPTaHU3MOB,
YYacCTBYIOIIHUX B OMOTHYECKUX
B3aNMOJCHUCTBUAX PA3HBIX TUIIOB.
OrneHuBaTh 3HAUCHHE OMOTUYECKUX
B3aUMOJECHUCTBUH JJIs1 CYLIECTBOBAHUSA

IMUPOKOJIMUCTBCHHOT' O Jecay,

«IKocucTeMa XBOMHOTIO JIiecay,

«enu muTaHusy, « XUIIHAYECTBOY,
«ITapazutuzm», «KoHkypeHIusD»,
«Cumb6m103», «KoMMmeHcamm3my.
Ob6opynoBanme: KOJUICKIINU
JKUBOTHBIX, YYaCTBYIOIIUX B
Pa3IMYHBIX OMOTUYECKUX
B3aUMOJICHCTBUIX

OpraHu3MoB B cpeie OOWUTaHHUS.
OOOCHOBBIBATh JCHCTBHE MPUHIUIA
KOHKYPEHTHOT'O UCKJIFOUEHUS
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Htoro yacos 1o teme

9

8 Tema «IKoj10TMsi BUAOB M MOMYJISIIAIN»
8.1 | Oxonornyeckue 3 DKOJIOTUYECKHE XapaKTEPUCTUKU PackpriBaTh conep:kaHue NOHATHS
XapaKTEPUCTUKU nonyssiuuu. [onmynsuusa kak «TIOTTYTIAIIUSY.
MOIYJISALIUU ouosiornyeckas cucrema. Posb OLEHNBaTh 3HAYEHHE HEOIHOPOIHOCTH

HEOJHOPOIHOCTH CPEJIbl, PU3NIECKUX
O0apbepOB M OCOOEHHOCTEH OMOJIOTUH
BUJIOB B (DOPMUPOBAHUH
IIPOCTPAHCTBEHHOU CTPYKTYPBI
nonyJsiiuid. OCHOBHBIE MOKa3aTeIn
TIOMYJISIIAN; YUCICHHOCTD, TIJIOTHOCTD,
BO3pACTHAas U MOJIOBAasi CTPYKTYpa,
POXJ1aeMOCTh, IPUPOCT, TEMIT POCTA,
CMEPTHOCTb, MUTPAIIHS.
JeMoHcTpanuu

TabauIlbl ¥ cXeMbl: « DKOJIOTUYECKUE

XapaKTEPUCTUKU MTOMYJISIIIUNY,
«IIpocTpaHCcTBEHHAS CTPYKTYypa

cpensbl, puznueckux 6apbepoB U
0COOEHHOCTEN OMOJIOTHH BUIOB B
dbopMHUpPOBaHUU MTPOCTPAHCTBEHHOMN
CTPYKTYPbI MOMYJISIIUHA.

[IpuBOAUTE pUMEPHI TOMYJISALIAN
Pa3HBIX BUJIOB PACTCHUI U YKUBOTHBIX.
XapaxkTepu3oBaTh OCHOBHBIE
HKOJIOTUYECKUE MTOKA3aTeNN
MOMYJISILUN: YUCIEHHOCTb, IJIOTHOCTD,
BO3pACTHAas U MOJIOBasi CTPYKTYpa,
POXKIAEMOCTh, IPUPOCT, TEMII POCTA,
CMEPTHOCTb, MUTpAIIHS.

nonynasiun», «Bo3pactHeie mupamMu bl
TOTTYJISTIAN
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8.2 | Okonornueckas DKoJIoruyecKasi CTpyKTypa MOMyJIIuu. | PackpeiBaTh cosep:kaHue TEPMUHOB U
CTPYKTypa MOIYJISIUH. OneHKa YUCIEHHOCTH MOIMYJISIIUN. MOHATHN: TMHAMUKA OMYJISALINH,
JlnHamMuKa MOmyJsLun JMHaMKKa DOIYJISIHAU U €€ PETYJISLHUs. OMOTUYECKUM MOTEHIIMA MOIMYJISIIHH,
¥ €€ peryaus broTHuecKuit NOTEHIMAN IIONYISAIMH. | kpyBbIe BEDKMBAHMSA, QAKTOPHI

MozenupoBanye IMHAMHKH CMEPTHOCTH, EMKOCTb CPEJIBI.
nonynsAuun. Kpusbie pocra OOBACHATH 3aKOHOMEPHOCTH
YUCJIIEHHOCTU nonysiuuu. Kpusbie pasMellenHs 0cobeil MoNyIsuy Ha
BbDKMBaHUSA. Per »
a y CryJLALUA UCICHHOCTH | 3ayyvaemoit Tepputopun. OLEHHBATH
MOMYJISIUUNA: POJIb (PAKTOPOB, . .
OMOTUYECKUI MOTEHITUA MOIMYJISIITUI
3aBUCALIUX U HE 3aBUCALIUX OT
pPa3HBIX OPraHU3MOB. AHAJIM3UPOBATH
IJIOTHOCTU. DKOJOTUYECKUE CTPATETUH
KpUBbIE POCTA YHCIEHHOCTH
BUJI0B (1- 1 K-cTparerun).
MOMYJISIIIUN U KPUBBIE BBIKMBAHUS.
JdemoHcTpanuu
OOO0CHOBBIBATH MPUYHMHBI CACPKUBAHUS
Tabuuubl u cxembl: «CKOPOCTh
OMOTHYECKOI0 MOTEHIIMajIa pocTa U
3aCEJIEHUs] IOBEPXHOCTH 3EMIIH
MPUYHMHBI BCIIBIIIEK POKIAEMOCTH Y
Pa3IMYHBIMKU OPraHU3MaMm»»
OTJIEJBHBIX OPTraHU3MOB.
[lepeuuncnsats pakTOpbl CMEPTHOCTH,
PEryIUpPYIOLIKE YUCICHHOCTD
MOIYJISAILIUN PACTEHUM U )KUBOTHBIX.
OnuceIBaTh IKOJIOTMYECKUE CTPATETUN
BUJIOB
8.3 | DKkojoruueckasl HUIIIA [TonsiTne 06 SKOTOTUYECKON HUTIIE PackpeiBaTh copep:kaHue TEPMHHOB U

BUIA

BUj1a. Mectoobutanue. MHOromepHas
MOJIEJTb SKOJIOTUYECKOW HUIIIA

MOHSATHUI: AKOJOTMYECKasl HUIA, BHU]I,
apeai, THBa3usl.
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Jx. U. Xatunncona. Pazmepsl XapakTepu3oBaTb MHOTOMEPHYIO
9KOJIOTUYECKOM HuIM. IIoTeHIManbHas | Mojelb SKOJOruuecKo Humm JxK.
Y peaIn30BaHHAs HUILU. N. XaTyuHCcoHA.

Bun kak cuctema momyssiui. Apeanbl | [Tpypoxuth IpUMEpb! SKOIOTHIECKUX

BHUOB. BHI[BI " UX ) KU3HCHHBIC HMII Pa3HBIX BUIOB paCTCHI/Iﬁ u

CTpaTcrum. DKOJIOTHYECKHUE SKUBOTHBIX.

SKBUBAJICHTBL. BBISBISITH OTIMUKE YKOJIOTHYECKON

3aKOHOMep HOCTH MOBCAICHUA U HUIIIM BHaa OT €ro MECTOOOUTAHMS.

MUI'palliy ’)KUBOTHBIX. buonornueckue Fpa(bI/I"IGCKI/I H306pa}KaTB

MHBA3HH TYKCPOIHBIX BUIOB. MHOTOMEPHYIO MOJIEJIb SKOJIOTUYECKON

JlemMoucTpanuu HUIIH JUI Pa3sHBIX BUIOB. BEISBIATE
Hoptper: [x. . XaT4nHCOH. IPUYKHBI Pa3IMYUi B pa3Mepax
TaOauip! u cxemel: «Mojensb HKOJIOTMYECKOM HUIIU Y Pa3HBIX BHJIOB
SKosormaecKoi mumm Jix. V. PACTEHUI M )KMBOTHBIX. AHAJIN3UPOBATE

MIPUYUHBI U TTOCIEACTBUS CMEHBI
YKOJIOTHYECKOU HUIIIN

XaTYMHCOHAY.

Oo6opynoBanme: repOapuu pacTEHUI;
KOJUJIEKIINM KMBOTHBIX. JIabopaTopHasn
padora

«I[IpucnocobneHust ceMsiH pacTeHU K
pacceneHuIo»

Hroro yacoB 1o teme 9

9 TemMa «IK0JIOTHA COOOIIECTB. JKOJOTNUYECKHE CHCTEMbI»
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9.1

Coo011ecTBO
OpraHU3MOB —
OHOLIEHO3

Coo0mecTBa opranu3mMoB. buoreHos u
ero cTpykrypa. CBa3u MeXIy
OpraHu3MaMH B OUOIIEHO3E.
JdeMoHCcTpaMu

Tabauue! u cxeMbl: «CTpyKTypa

PackpbIBaTh cojfiep)kaHie TEPMUHOB U
MOHATUN: OMOIIEHO03, OMOTOII.
XapakTepru3oBaTh OUOIIEHO3 U €T0
CTPYKTYPBI: BUIOBYIO,
MIPOCTPAHCTBEHHYIO, TPO(DHUECKYIO.

OMOIICHO3aY, «DKocucremMa
IITUPOKOJIMCTBEHHOTO jIecay,
«DKocucTeMa XBOMHOTIO JIecay

[lepeuncriaTh ¥ MPUBOINUTH TPUMEPHI
CBSI3eM MEXIy OpraHu3MaMu B
OHOIIEHO3€E
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9.2

DKocucTEMA

DKOCUCTEMAa KaK OTKphITasi CUCTeMa
(A.JIxx. Tencnu). OyHKIMOHAIBHBIC
OJIOKM OpTraHU3MOB B 3KOCHUCTEME:
MPOAYLIEHThI, KOHCYMEHTBI, PEIYLICHTBHI.
Tpoduyeckue ypoBHH.

Tpoduueckue nenu u cerTy.
AOunoTHnueckue OJIOKA SKOCUCTEM.
ITouBBI M WIIBI B AKOCHCTEMAX.
KpyroBopoT BelecTB ¥ MOTOK SHEPTUU
B DKOCHCTEME.

JemoHcTpauumn

[Toptpersl: B. H. Cykaués, A.

Jx. Tencnm.

Tabmuiel u cxeMbl: «DyHKITMOHATIBHBIC
TPYNIIBI OPTaHU3MOB B 9KOCUCTEMEY,
«KpyroBopoT BEIIECTB B IKOCUCTEMEY,

«enu nutanus (macToMIHas,
JNETPUTHASA )».

Oo6opynoBanme: repdapuu pacTeHU;
KOJUIEKLIMY HACEKOMBIX; Uyuesa MTULl U
3Bepen

PackpbIBaTh cofepkaHue TEPMUHOB U
HNOHSITUNA: SKOCUCTEMA, TPOAYLIEHTHI,
KOHCYMEHTBI, PEYLIEHTHI, TPOPUUECKUE
YpOBHH, Tpopuyeckue (MUIIEBBIE) LIETH
U CETH.

Ha3bIBaTh CTPyKTypHBIE KOMITIOHEHTHI
DKOCUCTEMBI.

XapakTepu3oBarh PyHKINUU U
IIPUBOJNTH IPUMEPBI OPTaHU3MOB B
HKOCUCTEME HAa OCHOBE MMEOLIUXCS
3HAHWI O pacTeHUsIX, rpudax,
OaKTepHsIX U JKUBOTHBIX.

OnuckIBaTh KPyrOBOPOT BEILIECTB U
IIOTOK 3HEPIUHU B IKOCUCTEME.
OOBSICHATH POJIb OPraHU3MOB B
OMOJIOTUYECKOM KPYTOBOPOTE

BEILECTB U ITIOTOKE SHEPIHH.
[IpuBOAMTH PUMEPHI OPTAHU3MOB,
3aHUMAIOLIUX Pa3HbIE YPOBHU
TPOPUUECKUX MHUPAMHU/I.

CocTaBsiTh CXEMbI [IEPEHOCA BEIIECTBA
Y DHEPTUU B SKOCUCTEMAX (LIeTH
MATAHUSA).
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CpaBHI/IBaTB HaCT6I/IHIHI>Ie U JICTPUTHBIC
OCIIN IMMUTaHUsA

9.3

DKOJIOTUYECKHUE
MIPaMU/TbI

OCHOBHBIC ITOKA3aTEIM SKOCUCTEMBI.

buomacca u npoaykiusi.
DKOJIOTUYECKUE TUPaMUIbI YUCEII,

OMOMacChl U YHEPTHH.
JdemoHcTpanuu

Ta0auiel U cXeMBl: «DKoJornyeckas
NUpaMuia 4Yucen», «IKOJorudyeckas
nupamuia OuoOMacchly,

«IKOJIOTMYECKASI MTUPAMUIA SHEPTU

PackpeiBaTh conep:xkaHue TEPMUHOB U
MOHATUN: TPOYKIIMS, Oromacca,
DKOJIOTUYECKas MpaMua.
XapakTepu3oBaTh PaBHUIIa
DKOJIOTHYECKUX TUPaMUJ] YUCEN,
OMOMacchl U SHEPTUH.

OOBSICHATH NPUYMHBI PA3TUYUANA B
IPOJYKTUBHOCTH Y  Pa3HbIX
DKOCHUCTEM.

[IpuBOAUTH MPUMEPHI MPAKTHYECKOTO
IIPUMEHEHUS ITPaBUI 3KOJIOTHYECKUX
MAPAMHUJI.

CpaBHHBaTh OMOMaccy ¥ MPOAYKIUIO
DKOCHUCTEM CYIIU U MUPOBOro okeana
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9.4

HN3MeHeHus cooOIeCTB
— CYKIIECCUU

Jlunamuka skocucmenm.
Kamacmpoghuueckue nepecmpotiixu.
Dnykmyayuu. HanipaBlieHHbIE
3aKOHOMEPHBIE CMEHBI COOOIIECTB —
cykueccuu. [lepBuuHble U BTOPUYHBIE
CYKLIECCUU U UX TPUYHHBI.
AHTpOIIOTEHHBIE BO3JICUCTBUS Ha
cykueccuu. KnumakcHoe cooOniecTBo.
buopasHoobpasue u nosHoTa
KpYTrOBOPOTa BEIIECTB — OCHOBA
YCTOMYMBOCTH COOOIIIECTB.

PackpbIBaTh cojiepKaHUE TEPMUHOB U
NOHATUM:  CYKILIECCHsI, KIMMAaKCHOE
COOOIIECTBO, CYKIIECCUOHHBIN psi.
XapakTepu3oBaTh CYKIECCUU:
IIEPBUYHBIE U BTOPUYHBIE, IPUBOIUTH
UX MPUMEPBI U HAa3bIBATh IPUYUHBI
CMEHBI COOOILIECTB.

CpaBHHBaTh BPEMEHHBIE U KOPEHHBIE
OMOreoeHO03bl Ha KOHKPETHBIX
IIPUMEPAX CBOEU MECTHOCTH.
MopnenupoBaTh pe3yJbTaThl Mpouecca

JdemoHcTpanuu

Tabuuub! 1 cxeMbl: «O0Opa3oBaHue
6os0tay, «IlepBuunas cykueccus,
«BoccranoBieHue eca mocie noxapar»

CMEHBI OMOTEOIIEHO30B MO BIMSHHUEM
aHTPOMNOTEHHOTO (haKTOpa
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9.5 |Ilpuponusie [IpupoIHBIE 3KOCUCTEMBI. PackpeiBaTh conaep:kaHue TEPMUHOB U
AKOCHUCTEMbI OKocucmembl 03€p u pex. IKocucmemsl | IOHATHI: (DUTOIIIAHKTOH, 300ILJIaHKTOH,
Mopet U 0Keanos. IKocucmemvbl myHop, | IpyCHOCTb.
Jlecos, cmeneu, nyCmbitb. XapakTepuszoBaTh MIPUPOJIHBIC
JleMOHCTpaL UK KOCHUCTEMbI, X OCHOBHBIC KOMIIOHECHTBI
Tabauupl U cXeMbl: «IKOCHCTEMA (Ha mpuMepe 03epa, XBOMHOTO 1
IUPOKOJIMCTBEHHOTO Jjeca», ITUPOKOJIUCTBCHHOI'O Heca). O6’B§ICHHTB
«IJKocucTeMa XBOMHOIO Jiecaw, IPUYKHBI PA3ITHIHON OHOMACCHI
«IKOCUCTEMA 03EPA. IIPOAYIICHTOB H KOHCYMCHTOB B
OGopyaoBanue: akBapuyM Kak Mojenp | TPUPOAHBIX SKOCHCTCMAX.
CocTtaBisaTh MacTOUIIHBIC U JETPUTHBIC
SKOCUCTEMBI. m AcTp
. | LleTH NUTaHUs NPUPOTHBIX SKOCUCTEM.
IKCKypcHs «IKCKYPCHUSl B TUITUYHBIN
[TpuBOAUTH MPUMEPHI OPTAHU3MOB,
OouoreoreHo3 (B 1yOpaBy, Oepe3HIIK,
. BXOJSIIIUX B COCTaB (PUTOTIAHKTOHA,
€JIbHUK, Ha CYXOJ0JIbHBIN UITH
. . 300IJIAaHKTOHA, OeHTOCA.
NOMMEHHBIN JIyT, 03€pO, OOJIOTO)»
OOGOCHOBBIBATH POJIb IPYCHOCTH B
’KU3HU HA3EMHBIX DKOCHUCTEM.
CpaBHUBaTH OMOMACCY U MPOIYKIIUIO
BOJIHBIX U HA3€MHBIX YKOCUCTEM
9.6 | AHTpONOreHHbIC AHTPOIIOT€HHBIE IKOCUCTEMBI. PackpeiBaTh conep:kaHUE TEPMUHOB U
AKOCHUCTEMBI Arposkocucrema. ArponeHos. MOHSITHM: arpoO3KOCUCTEMA, arpolCHO3,
(arpo’KOCHUCTEMBI) Paznuuus Mexly aHTPOTIOTEHHBIMU U | MOHOKYJIBTYDA.
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MNPUPOJHBIMH 3KOCUCTEMAMM.
JdeMoHcTpanuu
Tabauibl U cXeMBI: «ATPOLICHO3Y,

«KpyroBopoT BeIEeCTB 1 MOTOK
SHEPIUU B arpoLeHO3e».
Oo6opynoBanme: repbapuu
KYJIBTYPHBIX U JUKOPACTYLIUX
pacTeHU.

IKCKypcUs «IKCKypCHUs B

arpo’KocUcTeMy (Ha MoJIe WU B
TEIUTUYHOE X035HUCTBO)»

XapakTepu3oBaTh OCHOBHBIE
KOMIIOHEHThI arpO3KOCUCTEMBI.
[IpuBOIUTH IPUMEPHI ATPOIKOCUCTEM.
CocTaBisaTh LENH NUTaHUS arpoleHO03a.
OO60CHOBBIBATH MPUYUHBI HU3KOM
YCTOMYMBOCTH arpO3KOCUCTEM.
CpaBHUBATH arpO’KOCUCTEMBI U
MIPUPOJIHBIE SKOCUCTEMBI.
XapakTepuzoBaTh pOJb YEIOBEKa

B COXpPaHGHUHM  YCTOWYHUBOCTH
arpo3KOCUCTEM
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9.7

Yp0603K0CUCTEMBL.
DKOMOHUTOPHUHT

YpboskocucTeMsl. OcHOBHBIE
KOMITOHEHTHI YPOOIKOCUCTEM.
I'oponackas dopa u payhna.
CunaHTponmu3anus ropoAckoil ¢payHsbl.
buonornyueckoe n X0351MCTBEHHOE
3HAUYE€HHUE arpodKOCHUCTEM U
ypOOIKOCHUCTEM.

3aKOHOMEPHOCTH (POPMUPOBAHUS
OCHOBHBIX B3aUMOJECHCTBUN
OpPraHu3MOB B 3KOocucTreMax. Poib
KAackaouozo 3gpgpexma u
8UO0BI0UPUKAMOPO8 (KNIOUEBbIX
81008) 8 YHKYUOHUPOBAHUU
skocucmem. llepeHoc sHepruu u
BEIIECTB MEKIY CMEKHBIMU
3KOCUCTEMaMHU. Y CTOMYHUBOCTD
OpTaHU3MOB,

PackpriBaTh conepkaHue TEPMUHOB U
MOHSTHIA: ypOOIKOCHCTEMA,
CUHAHTPOIM3AIHS, TOPOJCKast ¢uiopa,
ropojckas ¢ayHa, 5JKOMOHUTOPHUHT.
XapakTepu3oBaTh OCHOBHBIE
KOMITOHEHTBI YPOOIKOCUCTEM.
OnuchiBaTh OMOJIOTUYECKOE U
XO035IUCTBEHHOE 3HaYEHUE
ypOOIKOCHUCTEM.

[IpuBOIUTH TIPUMEPHI U OLICHUBATH
COCTOSIHUE YpPOOIKOCUCTEM CBOCH
MECTHOCTH.

BuIsSIBISATE 0COOCHHOCTH TOPOACKOM
Gbropsl 1 GayHBbI.

CpaBHHBaTh ypOOIKOCUCTEMBI
MPUPOIHBIE SKOCUCTEMBI
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MOMYJISIIUNA U SKOCUCTEM B YCIOBUSX
€CTECTBEHHBIX U aHTPOIOTCHHBIX
BO3JICMCTBUM.

Mexanusmul 6030eticmsus 3a2psa3HeHUll
PA3HBIX MUNO8 HA CYOOP2AHUIMEHHOM,
Op2aHUIMEHHOM, NONYIAYUOHHOM U
9KOCUCMEMHOM YPOBHSX, OCHOBbI
9KON02UYECKO20 HOPMUPOBAHUSL
AHMPONO2EHHO20 8030€UCEUS.
Metoa0510rusi MOHUTOPUHTA
€CTECTBEHHBIX U AaHTPOIOTE€HHBIX
AKOCHUCTEM.

JemoHcTpauumn
Tabuuubl 1 cxembl: «lIprumepbl

ypboskocuctem». IlpakTudeckasn
padora «/3yuyeHue u onvcaHnue
ypOoakocucTemb». JlabopaTopHas
padora

«3yuenne pasHooOpazusi MEJIKUX
MOYBEHHBIX WICHUCTOHOTUX B Pa3HbBIX
AIKOCHUCTEMAX)

NToro gacos mo reme

12

10 | Tema «buocdepa — ri1od6anabHasA IKOCUCTEMA»
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10.1

buocdepa. Ctpykrypa
u coctaB 6uochepsl

buocdepa — obmennanerapHas
000J109Ka 3eMITH, T]Ie CYIIECTBYET WIH
CyIIeCTBOBaJIa )XKM3Hb. Pa3BuTne
npeacTaBiIeHu 0 bnocdepe B Tpymax 3.
3tocca. Yuenue B.U. Bepnaackoro o
ounochepe. O6mactu Gnocheps! u eé
coctaB. JKuBoe BelecTBO Ouocdepsl u
ero (PyHKIIHH.

JleMoHCcTpanun

[Toptpersl: B. U. Bepuanckuii, .
3rocc.

Tabsuib! u cxembl: «l'eochepsl

3emnn», « DyHKIIUU KUBOTO BELIECTBA»

PackpeiBaTh copepkaHre TEPMHUHOB U
MOHATHH: Onocdepa, )KMBOE BEIIECTRO,
KOCHOE BEIIIECTBO, OMOKOCHOE BEIIECTBO,
ouoreHHoe BemiecTBo. [IpuBoanTH
(GOpMYyIMPOBKU OCHOBHBIX TTOJIOKEHHUH
yuenus B. . Bepnaackoro o 6uocdepe.
XapakrepusoBaTh 00nactu Ouocdepsl u
UX COCTaB, HAa3bIBAaTh 00JIACTH
pacmpoCcTpaHEHUS KUBOTO BEIIECTBA B
000J10uKax 3eMJTU U BBISBISTH
MPUYUHBI €70 PA3TUYHOTO
pacmpezeneHusl.

[lepeuncnarb PyHKITUU 5KUBOTO
BelecTBa ouocdepsl (razonas,
OKHUCJIUTEIbHO-BOCCTAHOBUTEIbHAS,
KOHIIEHTpAI[MOHHAS, OMOXUMHYECKas ).
[IpuBOoAMTH MpUMEPHI MPEOOPA3YIOILIETO
BO3/ICIICTBUS JKMBOT'O BEIIECTBA Ha
ouocdepy.

AHanmM3upoBaTh U OIICHUBATH
OMOJIOTUYECKYIO0 HHPOPMAIIUIO O
IJ100aTBbHBIX KOJIOTHYECKHUX
npoOiemax Onochepsl, MOIyIaeMyro

U3 Pa3HBIX UICTOYHHUKOB.
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OuenuBars Bkiaa B. M. Bepnanckoro,

0. 310cca B CO3/IaHUE YUYEHUS O
ouocdepe

10.2

3aKOHOMEPHOCTHU
CYIIECTBOBAHUS
onocdepsl.
KpyroBopots! BeliecTB

3aKOHOMEPHOCTH CYIIECTBOBAHUS
o6uocgepsl. OcobeHnoctu duochepsl
KaK TJ100aJIbHOM YKOCUCTEMBI.
JluHaMHuecKoe paBHOBECUE B
o6uocdepe. KpyroBopoTsl BElIECTB U
OMOre0OXUMHUYECKHUE IUKJIIBI (YTaepoa,
azota). PUTMUYHOCTS siBIIEHUN B
ouocdepe.

JdemoHcTpanuu

Tabsuub! 1 cxeMsl: «I'eochepsl

3emin», « OyHKIIUH )KUBOTO
BELIECTBAY,

«KpyroBopot azora B mpupoe»,
«KpyroBopot yriepoaa B npupoie»,
«KpyroBopoT Kuciiopojia B mpupoae»,
«KpyroBopoT BO/bI B IPUPOAEH

PackpbiBaTh cofiep:kaHrue TEPMUHOB U
MOHSATHUH: TJI00aJIbHAS SKOCUCTEMA,
JTUHAMAYECKOE PaBHOBECHE,
KPYTOBOPOTHI BEIIECTB,
OMOTCOXUMHUYECKHE ITHKITBI.
XapakTepru3oBaTh 0COOCHHOCTH
ouocdepsl Kak ri100aIbHOM
HKOCHUCTEMBI.

Onpenensate pyHKHIO OMOChEepsl B
oOecreyeHnn OMOreHHOTO KPyroBOpoTa
BEIIIECTB Ha IJIaHeTe. XapaKTepu30BaTh
OCHOBHBIE KPYTOBOPOTHI: BOJIBI,
yriepoja, azota. CpaBHUBaTh
0COOEHHOCTH KPYrOBOPOTA Pa3IUYHBIX
BEIIECTB.

OrneHnBaTh 3HAYCHHE KPYTrOBOPOTa
BEIIIECTB JJIS CYIIECTBOBAHUS KU3HU Ha
3eme.

OOBSICHATBH POJIL OPTAHU3MOB B
OMOJIOTHUYECKOM KPYTOBOPOTE

BCIIECTB.

BBISBIATH TUHAMUYECKOE PABHOBECHUE
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ounocdepsr.

[TpuBOIUTH MPUMEPHI PUTMUYHOCTH
sBICHU B Onocdepe
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10.3 | 3oHaNBHOCTH 2 3oHanbHOCTE OHMocgepsl. Ilonstue o | PackpwiBaTh copepikaHne TEPMUHOB U
ounocheprr. OCHOBHBIE omome. OCHOBHBIE OHOMBI  CYIIH: | IOHATUI: OMOMBI, TYHIpa, XBOWHBIE
OMOMBI CyLIN. TYHApa, XBOWHBIEC JIeCa, CMEUIAHHbIE U | JI€Ca, CMEIIaHHbIE JIeCa,

Y CcTOMYUBOCTD IIHPOKOJMCTBEHHBIE  JIeca, cTenH, | LIUPOKOJIMCTBEHHBIE JIeca, CTEIH,
brocdepst CaBaHHBI, TYCTBIHU, TPOIIUUECKUE Jieca, CABAHHBI, ITYCTbIHU, TPOIIMYECKHUE JIeca,
BBICOKOTOpbs. Kimmar, pacTurenbHbIN | BBICOKOIOpPbS.
U OJKUBOTHBIM MHUP OHOMOB CYIIIH. ITokaseiBaTh Ha KapTeC u
CprKTypa u (1)yHKI_[I/I$I JKUBBIX CHUCTEM, | XaPaKTCPHU30BATHL OCHOBHBIC OHOMBI
OIICHKA WX PECYpCHOTO MOTEHIMajaa u | CYIIH.
onocdepHbIX PYHKITUH. CpaBHUBaTh 0COOEHHOCTH KJIMMAaTa,
JleMOHCTPALHH MOYB, PACTUTEIBLHOTO U KUBOTHOTO
Ta6auue! u cxembl: «OcHOBHBIE Guompl | MYPd PasHBIX OnomoB cyum 3emin.
cymy, «KmvaTuaeckue nosica BbISIBISITE IPUYKHBI 30HAJIBHOCTH B
3emmm», « Tynapa», «Taiiray, brocdepe
«CMemmaHHbBIN JIeCY,
«IIMpOKOMMCTBEHHBIN JIEC», «CTENbY,
«CaBanHay, «IlyctbiHsy, « Tponnueckuii
Jecy.
OO6opynoBanme: repbapun pacTeHUN
pa3HBIX OMOMOB; KOJIJIEKITUU KUBOTHBIX
Htoro wacos no teme 6
11 | Tema «YesioBeK U OKPYyXKAKWIIAS CPeIa»
11.1 | Bo3aeiicTBue uenoBeka 2 DKOJIOTHYECKHE  KpU3UChl M UX | PackpwiBaTh cojepkaHue TEPMUHOB U

Ha 6uochepy

Npu4rHbL. Bo3neicTBre 4deoBeka Ha
ouocdepy. 3arpsi3HEHUE BO3IYIITHOMN

MOHSTUH: aTMOcdepa, BellecTBa-
3arpsi3HATEIH,
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cpenbl. OxpaHa Bo3ayxa. 3arpsi3HEHHE
BOAHOW  cpenpl. OxpaHa  BOJHBIX
pecypcos. Pazpymenne noussl. OxpaHa
IIOYBEHHBIX  pecypcoB. M3meHeHue
KJINMATA.

JemoHcTpanumn

Tabyauibl U cXeMBbl: «3arpsi3HeHne
atMochepsl», «3arpsiI3HEHUE
ruzpocheprl», «3arpsi3HEHUE MOYBBDY,

«ITapHuKOBBIN 3D PerT»

MapPHUKOBBIN 2PPEKT, «030HOBAS ABIPaY,
«KUCJIOTHBIE TOXKAN», THApochepa,
IBTpOUKAINS BOTOEMOB, IIOYBA, SPO3HS
MOYB, IECTUIIN/IBI, SKOJIOTHUECKUN
KpU3UC. AHAIN3UPOBATH
aHTPONOreHHbIE (PAKTOPbI BO3AEUCTBUS
Ha Ouocdepy (poib YesloBeKa B
MPUPOJIE) HA PA3HBIX dTaAIax pa3BUTHUSA
YeJI0BEYECKOro 00IIeCTBa.
XapakTepu3oBaTh rio0aabHbIe
IKOJIOTUYECKUE TIPOOJIEMBI; OCHOBHBIE
HCTOYHUKHU aTMOC(HEPHBIX
3arpsi3HEHUI; SKOJOTHUYECKHE
poOJIEMBI, CBSI3aHHBIE C

YBEJIMYEHUEM TPAHCTIOPTa B KPYIHBIX
ropojax; 3BTpo(uKaIo BOI0EMOB;
MOCJIEACTBUS 3arPsI3HEHUS BOJT
XUMUYCCKUMHU BEIIIECTBAMH;
BO3/ICHICTBHE UeI0BEKa Ha TOUYBEHHBIH
MOKPOB.

ApryMeHTHpOBaTh 3HAUYCHUE
HKOJIOTUYECKUX 3HAHUHN B PEIICHUH
BOIIPOCA O MOAJIEPKAHUN YCTOMYUBOCTH
ounocdepnr
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11.2

AHTpPOTIOTEHHOE
BO3/ICMCTBHE HA
pacTUTEIIbHBIN U
JKUBOTHBIN MUD.
OxpaHa mpupoasl

AHTPOIIOT€HHOE BO3JICUCTBUE HA
PACTUTENIbHBIA U )KUBOTHBIA MUP.
OxpaHa pacTUTENBHOTO U JKUBOTHOT'O
mupa. OCHOBHbBIE IPUHLIUIIBI OXPaHbI
npupozsl. Kpacubeie kauru. Oco6o
OXpaHseMbIE PUPOIHBIE TEPPUTOPUN
(OOIIT). borannueckue caabl U
300JI0THYECKUE TTAPKU.

JdemoHcTpanuu
Tabauusl 1 cxembl: «Oco00

OXPaHACMBIC IIPUPOJAHBIC TCPPUTOPUN).

OobopynoBanme: potorpapuu
OXpaHSAEMBIX PACTEHUI U )KUBOTHBIX
Kpacuou kuuru PO, KpacHoi kHuru
pervoHa

PackpeiBaTh copepkaHne TEPMUHOB U
MOHSITUI: COKpAILICHUE
OropazHoo0pasusi, OXpaHa MPUPOIbI,
0c000 OXpaHseMble IPUPOTHBIC
teppuropun (OOIIT), 6orannueckuii
caJl, 300JI0THYECKUI TapK.
XapakTepu30oBaTh MIIAHETAPHYIO POITh
pacTeHuM U JKUBOTHBIX.

[IpuBOAUTH PUMEPHI IPSMOTO U
KOCBEHHOT'O BO3JICHCTBUS YEJIOBEKA
Ha PACTUTENIbHBIN U )KUBOTHBIA MUD.
XapakTepu30BaTh MPUHIIUITHI
«BCceMHUpHOM CTpaTeruy OXpaHbl
IPUPOIBI».

[lepeuncnsTb 0COOEHHOCTH PA3IUYHBIX
OOIIT.

[IpuBoauts npumepsr OOIIT,
PAaCIIOJIOKEHHBIX B CBOEN MECTHOCTH.
Jloka3pIBaTh HAa IPUMEPAX OMACHOCTH
COKpAIIeHUS OMOJIOTHYECKOTO
pazHooOpasust 3eMiu.

[IpuBOANTE pUMEPHI PEAKUX U
MAJIOYHCIIEHHBIX BUJIOB PACTEHUUN U
Y)KMBOTHBIX CBOE€M MECTHOCTH,
3aHEeCEHHBIX B KpacHble KHUTY PErMOHOB
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u Kpacnyto kaury PO
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11.3

PanmonanrsHoe
MPUPOAOTIOIB30BAHNE
Y YCTOMYUBOE
pa3BUTHE

OCHOBHBIC PUHIIAIIB YCTOHYUBOTO
pa3BUTHS YEIIOBEUYECTBA U TIPUPO/IBL.
PanmonaapsHOE MPUPOIONIOIB30BAHUE
Y COXpaHEHUE OMOJOTNYECKOTO
pazHoobpasus 3emnu. Obmue
3aKOHOMEPHOCTH TJ100aIbHBIX
9KOJIOTHYECKUX KPU3HCOB.
OCc00CHHOCTH COBPEMEHHOTO KPHU3HCa
1 €T0 BEPOSATHBIC MTOCIICACTBHS.
Pa3BuTHE METOI0B MOHUTOPHUHTA
Pa3BUTHS OITACHBIX TEXHOT'CHHBIX
MIPOIIECCOB.

Cucmemmvie ucciedosanus nepexooa K
pecypcocbepezaroweli u
KOHKYPEHMOCNOCOOHOLL dHep2emuKe.
buonoeuuecroe pasnoobpaszue u
buopecypcol. Hayuonanvnule
UHoOpmMayuorHvle cucmemsl,
obecneyusaowue 00OCmyn K
uHgopmayuu no cCOCMOAHUI0
OMOENbHBIX BUO0E U IKOCUCTIEM.
OcHo8bl dKOpeadburumayuu 3K0Cucmem
u cnocobos 6OopvbLL  C
OUONoBpedcOeHUAMU.

Pexoncmpykyus mopckux u nasemHolx

PackpeiBaTh conepkaHne TEPMUHOB U

HOHSITHH: panoHaIbHOE
IPUPOJIONIOIB30BAHUE,  YCTOMYHMBOE
pa3BUTHE,  INPUPOJIHBIE  PECYPCHI,

DKOJOTHYECKHUHU CIEI.
XapaxkTepu3oBaTh OCHOBHBIC TIPUHITUTIBI
YCTONYMBOIO Pa3BUTHUSI UEJIOBEUECTBA U
MIPUPOJIBI.

OnuceiBaTh HEUCUEpPIIAEMbIE U
rcueprnaeMble MPUPOIHBIE PECYPCHI,
MOTYEPKUBAST OTHOCUTEIBHOCTh
HEHUCUEPIIaeMOCTH MPUPOTHBIX
PECYpCOB; XapaKTepHU30BaTh MPOIIECCHI
WX BO3HUKHOBEHUSI M YCJIIOBUS CPEJIbI,
MPUBOJIAIINE K UX POPMHUPOBAHUIO.
PackpeiBaTh nmpo06sieMbl paliiOHAIBLHOTO
MIPUPOJIOTIOIB30BaHUS U HAXOAUTh MTyTH
WX pEIICHUS
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IKocucmem.
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JdeMoHcTpanuu
Tabaunel )41 CXEMBI:

yIPAaBIIIEMOTO MUPA»

«Monenn

HToro yacoB o reme 6
Pe3epBHOE Bpems 8
OBIIEE KOJIMYECTBO 102

YACOB IIO ITPOI'PAMME
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