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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o 6mosiorHK Ha YpOBHE CpeHEro ob1iero oopazoBanus pazpadboraHa
Ha ocHoBe DexpepanbHOro 3akoHa ot 29.12.2012 N 273-®3 «OO6 obpa3oBaHuu B
Poccuiickoit  ®enepanun»y, DPI'OC COO, KoHuenmuu mnpenogaBaHus y4eOHOTO
npenMera «buonorus» M OCHOBHBIX MOJIOKEHUN (emepanbHOl pabouelt MporpaMMbl
BOCIIUTAHMS.

buonorus yriyonenHoro ypoBHs u3ydenust (10 — 11 kmaccel) gBisSIETCS OJHHUM
13 KOMIIOHEHTOB TIpeMeTHOM o0nactu «EcTecTBeHHO-HayuHbIe TpeAMeTh». CorjaacHo
nonoxkenusim  GI'OC  COO npodunpHble y4eOHbIE MPEIMEThI, H3y4yaeMble Ha
yrayOJeHHOM YpOBHE, SABISIOTCS criocoboMm muddepeHnmnanun oOydeHUs Ha YpOBHE
CpemHero oO0Iero oOpa3oBaHUS W MPHU3BAHBI OOCCIEYHUTH MPEEMCTBEHHOCTh MEXKIY
OCHOBHBIM OOIIMM, CpPEAHMM OOIIMM, CPEAHUM MNPOPECCHOHATIBHBIM U BBICIINM
oOpa3zoBaHueM. B To e Bpems KaxAbld U3 3TUX Y4YEOHBIX MPEAMETOB JOJIKEH OBITh
OPUEHTHPOBAaH Ha MPHOPUTETHOE pEIICHUE O00pa30BaTENbHBIX, BOCIUTATEIbHBIX U
pa3BUBAIOIIMX  3aJa4, CBS3aHHBIX C MOpodopueHTalMe  oOydarommxcs U
CTUMYJIMPOBAHUEM MHTEpECAa K KOHKPETHOW 00JIACTM HAYYHOI'O 3HAHUS, CBA3AHHOIO C
Ouooruei, MeUIMHOM, KOJIOTHEH, ICUXO0IOTHEH, CHOPTOM MIIM BOEHHBIM JIEJIOM.

[Iporpamma mo OHWOJOrMM AA€T MPEACTABICHHE O LW M 33Jadax H3yYeHHUs
yueOHoro npenmMera «buonorus» Ha yriyOJIeHHOM YpPOBHE, OompeAeiseT o0s3aTeabHoe
(MHBapUaHTHOE) MPEAMETHOE COJEpKaHUE, €ro CTPYKTYpUPOBaHUE IO paszfesiaM

U TeMaM, paclpeiesiCcHHe 1O KjaccaM, PEeKOMEHAYET IOCIEA0BATEIbHOCTh M3YUEHUS
y4eOHOTO MaTepHaia ¢ Y4eTOM MEXKIPEIMETHBIX U BHYTPUIPEIMETHBIX CBSI3€H, JJOTUKH
y4eOHOTO TIpollecca, BO3pACTHBIX OcCOOEHHOCTeH oOydaronuxcs. B mporpamme mo
OMOJIOTUN peaTM30BaH MPUHIINAI MPEEMCTBEHHOCTH C U3YUCHHUEM OHOJIOTHH Ha ypPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHus, Oaromapsi 4emy MpoCcMaTpUBAETCsS HAMPABICHHOCTh
Ha TIOCIEAYIOIIee pa3BUTHE OWOJOTWYECKWX 3HAHWW, OPUEHTHUPOBAHHBIX HAa
(dbopMHpOBaHNE €CTECTBEHHO-HAYYHOTO MHPOBO33PCHHS, DKOJIOTHYECCKOTO MBIIUICHHUS,
IPEICTAaBIICHUN O 3JJOPOBOM 00Opa3e *KU3HU, HA BOCITUTAHUE OEPEKHOTO OTHOIICHUS K
OKpy>Xarollled npupoaHON cpene. B mporpamMme 1o OMONOTHM TakKe TMOKa3aHBI
BO3MOXHOCTH y4eOHOTO npeamera «buosnorus» B peanmzaruu tpeboanunii ~ OI'OC
COO K TJTAHUPYEMBIM JIMYHOCTHBIM, METAINpPEIMETHBIM U TPEIMETHBIM
pe3yibTaTam o0ydeHus U B POPMHPOBAHUN OCHOBHBIX BHIOB YU4e€OHO- TIO3HABATEIHLHOM
JESATETLHOCTH 00YUAIOIUXCS TI0O OCBOEHUIO COZIEPKaHUs OMOJIOTHYECKOTO 00pa3oBaHuUs
Ha ypPOBHE CPEIHETo 00111ero 00pa3oBaHuUs.

[Iporpamma 1m0 OHWOJOTHUU SIBISIETCS OPUEHTUPOM JIJII COCTABIICHUS aBTOPCKHUX
pabounx mporpamMMm. ABTOpaMH pabOUYUX TPOTPaMM MOKET OBITh MPEIJIOKEH CBOU
MOJIXO0JT K CTPYKTYPUPOBAHHIO M MTOCJICIOBATCILHOCTH U3YyUCHUS y4eOHOTO MaTepuala,
CBOE BHUJICHHE CTMOCOOOB (POPMHUPOBAHUS y OOYYAIOMIUXCS TPEAMETHBIX 3HAHUN U
YMEHUH, a TAK)KE METOIOB BOCITUTAHUS U Pa3BUTHS CPEACTBAMHU y4eOHOTO IIPEeIMETa
«buonorusy.

buonorus Ha ypoBHEe cpeHero oOiiero oOpa3oBaHus 3aBepilaeT OMOJIOTHYECKOe
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oOpa3oBaHHE B IIKOJE€ M OPUEHTHUPOBAH Ha paclIMpeHHe U yriayOJeHue 3HaHuM
oOyyJaroumxcsi 0 >KMBOM MPHUPOJE, OCHOBAX MOJEKYISPHOW M KJICTOUYHOU OMOJIOTHH,
AMOPHUOJIOTUM W OHOJIOTUM Pa3BUTHs, TEHETUKH, CENEKIHH, OHOTEXHOJIOTHH,
ABOJTFOITMOHHOTO YUCHUS U KOJIOTHH.

N3yuenne yueOHOro mpeamera «buosorusy» Ha  YrIyOJIeHHOM  YpPOBHE
OPUEHTHUPOBAHO Ha TMOATOTOBKY OOydYalolUXcsi K TMOCIEAYIOUIEMY TOJyYEHHUIO
OMOJIOTUYECKOTO 00pa30BaHUs B By3aX M OPTraHU3AIMSAX CPEIHETO MPO(ecCHOHATEHOTO
oOpazoBanusi. OCHOBY €ro COJIEp>KaHHsI COCTABJISIET CUCTeMa OMOJIOTMYECKUX 3HAHUM,
MOJIyYEHHBIX TPU HU3YYCHUH OOYyYarOUMMHUCS COOTBETCTBYIOLIUX CHUCTEMATHUYECKUX
pasziesioB OMOJIOTUU Ha YPOBHE OCHOBHOTrO o0miero obpazosanus, B 10—11 knaccax stu
3HAHUS TOJMY4YaloT pa3BuTue. Tak, paclupeHsl U yriayOJjeHbl OMOJIOTMYECKHE 3HAHUS
O pacTeHHUsX, IKHUBOTHBIX, TpuOax, OaKTepusx, OpPraHU3ME dYeJIOBEKa, OOIUX
3aKOHOMEPHOCTSIX KU3HH, JOMOJHUTEIHLHO BKIIOYCHBI OHMOJOTHYECKUE CBEICHUS
PUKJIAJHOTO U MMOMCKOBOTO XapaKTepa, KOTOPbIE MOKHO MCIOJB30BaTh KAaK OPUEHTHUPHI
JUTSI TIOCTIeyIoIero Beroopa npodeccun. Bo3amMorkHa Takyke HHTETpaIis OMOJIOTHIECKIX
3HAHUH C COOTBETCTBYIOIIMMU 3HAHUSMU, TTOJTyYEHHBIMHU O0YYAIOIIMMUCS IPU U3yUEHUN
bu3uKku, XUMHUH, reorpaduy U MaTEMATUKH.

CTpykTypa TIporpaMMbl 110 OWOJOTHH OTpa)kaeT CHCTEMHO-YPOBHEBBIA WU
HBOJIFOIMOHHBIN MOAXO0/IbI K U3y4eHHI0 Oronoruu. CoriiacHO UM, U3y4aroTcsl CBOMCTBA U
3aKOHOMEPHOCTH, XapaKTepHBIC IS JKUBBIX CHCTEM PA3HOTO YPOBHS OpraHU3AIINH,
ABOJTIOITAN OPTaHUIECKOTO MUpPa Ha 3eMJIe, COXPAaHECHHS OMOJOTHIECKOTO Pa3HOO0pa3us
ria"eTsl. Tak, B 10 kacce n3y4aroTcss OCHOBBI MOJIEKYJISIPHOM U KJIETOYHOM OMOJIOTHH,
OMOpPHOJIOTU ¥ OHOJIOTMHM Pa3BUTHS, TCHETUKA M CEJEKIHMH, OMOTEXHOJIOTHH H
CUHTETUYECKON OWOJIOTHH, aKTyaJM3UPYIOTCS 3HAHUS OOydarolmxcs Mo OOTaHUKe,
300JI0TUH, aHATOMUH, (U3KOIOTUU YenoBeka. B 11 kiacce M3ydaroTcsi SBOJIOIIMOHHOE
y4eHHUE, OCHOBBI SKOJIOTHH U yUeHHUE 0 Ouocdepe.

buonoruss mpuszBaHa 00€CHEYUTh OCBOCHHUE OOYYAIOUIUMUCT OHOJIOTMYECKUX
TEOPUU U 3aKOHOB, WAECH, NPUHLMIOB W NIPABWI, JEKAIIMX B OCHOBE COBPEMEHHOU
€CTECTBCHHO-HAYYHOW KapTUHBI MHpa, 3HAHUW O CTPOCHUH, MHOT000pa3uu
U OCOOCHHOCTSAX KJIETKH, OpraHu3Ma, TMOIYJSIUN, OHOIEHO03a, JKOCUCTEMBI,
O  BBIJAIOIIMXCS  HAYYHBIX  JOCTIKEHUSIX,  COBPEMEHHBIX  HCCJIEIOBAHUSIX
B OWoJoTMH, TIPUKIAAHBIX AacCHeKTax OWOJOTWYeCKUX 3HaHWid. Jlms pa3BuTHs
U TOJJIepKaHUsT WHTepeca oOydaroumxcsi K OWOJOTHMU HapsiAy CO 3HAYUTEIbHBIM
00BEMOM TEOPETHYECKOTO MaTepuajga B COJCpPKAaHUU IPOTPAMMBI IO OHWOJIOTHHU
MPENYCMOTPEHO 3HAKOMCTBO C HCTOPUEW CTAHOBJIEHHWS W PA3BUTHA TOW WA HWHOMU
obOnacTu OHWOJOTHH, BKJIAIOM OTCUECTBEHHBIX M 3apyO€KHBIX YUYCHBIX B pEIICHUE
BKHEHIITUX OMOJIOTHYECKUX U SKOJOTHICCKUX TIPOOIIEM.

[lens uzyuenus yudeOHOro mpeamera «buonorus» Ha yriIyOJIGHHOM YPOBHE —
OBJIAJICHUE OOYYAIOUUMUCS 3HAHUSIMU O CTPYKTYPHO-(DYHKIIMOHAILHON OpraHu3aluu
KUBBIX CHCTEM Pa3HOTO paHTa M MPHOOPETCHHE YMEHUU HMCIIOJIb30BaTh 3TH 3HAHUS B
(hopMUpPOBAHUM HHTEPECA K OIIPEICIICHHON 001acTH PO eCCHOHAIBHON JIeITEIIbHOCTH,
CBSI3aHHOM ¢ OWOJOrHeM, WM K BBIOOPY Yy4eOHOro 3aBeaeHUs IJis



MPOAOIKEHUS OHOJIOTMUYECKOr0 00pa30BaHMUsL.

JocTrxkeHne e u3ydeHus: yaeOHoro npeamera «buomnorus» Ha yriayOneHHOM
YpOBHE 00€CIIEUNBACTCS PEIICHUEM CIICAYIOIINX 3a/1a4:

OCBOCHHE OOYYaIONUMHUCS CHUCTEMBI OHOJIOTHUECKMX 3HAHWA: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPHUAX, KOHIEHIIMIX, TUIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX M
NpaBWJIaX, COCTaBISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAyYHYI0 KapTHHY MHpPA; O
CTPOEHHH, MHOTO000pa3nu U 0COOEHHOCTAX OMOJOTHYECKHX CUCTEM (KIIETKA, OPraHU3M,
NOMyJISANNSI, BHUJI, OHOTEONeHO3, Onochepa); O BBIJAIOMIMXCA OTKPHITHIX U
COBPEMEHHBIX HCCIIECAOBAHUAX B OUOJIOTHH;

O3HAKOMJICHHE OOYyYaromMXCs C METOJaMU TIO3HAHHUS KUBOW TPHPOJIBIL:
MCCIICJIOBATEILCKUMIA METOJaMU OWOJIOTHYCCKUX HAyK (MOJICKYJSIPHOH W KIETOYHOM
OHOI0THH, SMOPUOJIOTUN U OUOJIOTHH Pa3BUTHUSA, TCHETUKU U CENEKIIMH, OMOTEXHOJIOTHH
U CUHTETHUYECKOW OMOJIOTHUH, MTAJICOHTOJIOTUH, YKOJIOTHH ); METOJAaMHU CaMOCTOSTEILHOTO
MPOBEICHUS] OMOJIOTMYECKUX UCCIEOBAHUN B JIAOOpaTOpUM U B TIpUpoie (HaOII0ICHHE,
M3MEpEHHE, IKCIIEPUMEHT, MOJICITUPOBAHHE);

OBJIaJicHHe  OOYyYalONIMMHUCS  YMEHHUSIMHU:  CaMOCTOSATEIBbHO  HAaXOJWTh,
aHAJIM3UPOBaTh M HCIOJNB30BaTh OHOJIOTUYECKYI0 HMH(POPMAIUIO; MOJIb30BATHCS
OMOJIOTUYECKOW TEPMUHOJIOTHEH W CHMBOJIUKOM;, YCTAHABIMBATh CBSI3b MEXIY
pa3BUTHEM OMOJIOTHH U COIMATbHO-IKOHOMUYECKUMU U KOJIOTHIECKIUMH MpoOIeMaMu

YeJIOBEUECTBA; OIEHUWBATh MOCHEACTBUS CBOEH JEATEIBHOCTH 10 OTHOLICHUIO
K OKpY>Karoien mpupoaHON cpesie, COOCTBEHHOMY 3/I0POBBIO U 3JJ0POBBIO OKPY KAFOIINX
mojel; OOOCHOBBIBATH MW COONMIOAATH Mepbl MNPO(UIAKTUKM  HMH(PEKIMOHHBIX
3a0ojeBaHui, TMpaBUjia TIOBEJEHUS B TMpUPOJAE U olecrieueHuss 0e30MacHOCTH
COOCTBCHHOW JKM3HEACSITCIPHOCTH B  YPE3BBIYAMHBIX CHUTYyalMsIX IPUPOTHOTO
M TEXHOTCHHOTO XapaKTepa; XapaKTepU30BaThb COBPEMCHHBIC HAYYHBIC OTKDPHITHUS B
001aCcTH OMOJIOTHH;

pa3BUTHE Yy OOYYAIOIIMXCS WHTEJUICKTYaJIbHBIX M TBOPYECKUX CITOCOOHOCTEH B
mpoliecce  3HAKOMCTBA C  BBIJIAIOMIMMHUCS  OTKPBITUSIMH M COBPEMEHHBIMHU
UCCJICIOBAHUSIMU B OWOJIOTHH, pEIIaeMbIMU €10 MpoOJIeMaMH, METO0JIOTHEH
OMOJIOTUYECKOTO HCCIICIOBAHUSA, TPOBEIACHUS DSKCIEPUMEHTAIBHBIX HCCICIOBAHHM,
perieHus OMOJOTMYECKUX 3a7a4, MOJACIUPOBAHUS OHOJOTUYECKUX OOBEKTOB U
MPOIIECCOB;

BOCITUTAHUE y 00YYAIONIUXCS IIEHHOCTHOTO OTHOIIIEHHUS K KMBOU MPUPOJIE B IIEJIOM
U K OTHCIbHBIM €€ OObeKTaM H SBJICHUSM; (HOPMHUPOBAHUE DKOJOTUUYECKOH,
TCHETHYECKOW TpaMOTHOCTH, OOIIEH KyJIbTYphl MOBEICHHUS B TPHUPOJEC; HWHTETPAITUU
€CTECTBEHHO-HAYYHBIX 3HAHH;

IPUOOPETCHHE 00 yJarOIITMMHUCS KOMITETCHTHOCTH B paIrmoHaIIBHOM
IPUPOIOIIONB30BAaHUN (COONIOACHUE TPaBUJI MOBEJICHUS B TIPHUPOJE, OXPaHbI BHUIOB,
IKOCUCTEM, OMOC(hEephl), COXPAaHEHUH COOCTBEHHOTO 3/I0POBBS M 3I0POBBS OKPYKAFOIIINX
monen (cobmoaeHus mep npoduIakTUKU 3aboJieBaHuM, oOeclieueHre O0e30MacHOCTH
KU3BHENICATCIbHOCTH B YPE3BBIYAMHBIX CHUTYalHMsIX TMPUPOJHOTO U TEXHOTEHHOTO
XapakTepa) Ha OCHOBE MWCIOJIb30BaHMS OWOJOTUYECKUX 3HAHUW H  yMEHUU
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B IIOBCEHEBHOM JKM3HU,

CO3/IaHHE YCIOBHM JUIsI OCO3HAHHOTO BHIOOpa OOyYaromMMHCA WHANBUAYATbHON
o0pa3oBaTeNbHO TPACKTOPHH, CHOCOOCTBYIOIIEH MOCIIEAYIOIEMY
npo(hecCHOHAIbHOMY CaMOONPEIEICHUI0, B COOTBETCTBUU C HWHIAMBUAYAIbHBIMU
UHTEpEeCaMH U MOTPEOHOCTIMHU PErHOHA.

OO0111ee YuCII0 YacoB, PEKOMEHIOBAaHHBIX JUIS U3YUCHHSI OMOJIOTUH Ha YTITyOJIEHHOM
ypoBHe, — 204 gaca: B 10 knacce — 102 gaca (3 gaca B Heaemo), B 11 kimacce — 102 yaca
(3 yaca B HezeIIO).

OTOop oOpraHM3anMoOHHBIX (GOPM, METOIOB M CPEACTB OOyYECHHS OHOJIOTHH
OCYLIECTBIISIETCS. C YYETOM CHEeUU(PUKHA €ro coJiepKaHusi M HampaBJIEHHOCTH Ha
NPOJOKEHHE  OMOJOTHYECKOro  00pa3oBaHUsT B OpraHM3alUsIX  CPEAHETO
po(ecCHOHaTBLHOTO U BBICIIETO 00pa30BaHUsI.

OO0s13aTeNIbHBIM yCIIOBUEM MpU OOy4YeHHH OWOJIOTMH HA YIIIyOJIEHHOM YpOBHE
ABIIIETCS TPOBENEHUE Ja0OpaTOPHBIX W TMpaKkTUYeCKuX pabor. Takxke yuacTue
oOydJaromuxcsi B BBIMOJIHEHWH TPOEKTHBIX U Y4eOHO-HCCIEIOBATEIbCKUX padoT,
TEMaTHUKa KOTOPBIX ONpENENSIeTCd YYWUTEIEM Ha OCHOBE HMMEIOUIMXCS MaTepuajIbHO-
TEXHUUYECKUX PECYpCOB M MECTHBIX MPUPOTHBIX YCIOBHIA.



COILEPKAHUE OBYYEHUA

10 KJTACC

102 4, u3 Hux 1 4 — pe3epBHOE BpEMSI.

Tema 1. buoJiorust Kak HayKa

CoBpeMeHHass Ouonorusi — KOMIUIEKCHas Hayka. Kparkas wucropust pa3BUTHA
Oounonoruu. buonorndeckue Hayku W W3ydaeMmble UMH MpoOiaeMbl. DyHIaMEHTAIBHEIE,
PUKJIAJHbIC U TTIOMCKOBBIE HAYYHBIEC UCCIEAOBAHUS B OMOJIOTHH.

3HaueHre Ouonorud B (GOPMHPOBAHWK COBPEMEHHOM €CTECTBEHHO-HAyYHOU
kaptuHbl Mupa. I[Ipodeccum, cBs3aHHbIe C Owonoruedd. 3Ha4YeHHE OWOJIOTHU
B TMPAKTUYECKOM JICATEILHOCTH YEJIOBEKA: MEJUIIMHE, CEJIbCKOM  XO3SICTBE,
POMBIILIEHHOCTH, OXPAaHE NPHUPOBI.

Jlemoncmpayuu:

Ilopmpemuoi: Apuctorens, Teodpact, K. Jlunueit, XK.b. Jlamapk, Y. JlapBuH,
VY. T'apsen, I'. Mengens, B.U. Bepuanckuu, W.II. ITaBnoB, N.M1. Meunukos, H.HU.
Basunos, H.B. Tumodees-Pecosckuii, 1. Yorcon, ®@. Kpuk, JI.K. benses.

Tabnruyvr u cxemvl: «CBsizb OMONOTHM C JIPYTMMU HaykamMuy», «Cucrema
OMOJIOTUYECKUX HAYK).

Tema 2. JKuBble cuCTeMbI M X U3y4YeHHE

XKupble cucTeMbl Kak MpeaMeT uzydeHus Omosioruu. CBONCTBA KUBBIX CHUCTEM:
€IMHCTBO XHMHYECKOIO COCTaBa, JHCKPETHOCTb M  LEIOCTHOCTb, CIIOXKHOCTH
Y YHOPSIIOYEHHOCTh CTPYKTYPBbI, OTKPBITOCTh, CAMOOPTaHU3aIINs], CAMOBOCIIPOU3BEICHHE,
pa3apaxMuMoOCTh, U3MEHUUBOCTb, POCT U Pa3BUTHE.

YpOBHU OpraHu3alid >KUBBIX CHUCTEM: MOJICKYJSIPHBIWA, KJIETOYHBIM, TKAHEBBIM,
OpraHU3MEHHBIN, TMOMYJISAIUOHHO-BUIOBOM, SKOCUCTEMHBINH (OMOTeOICHOTUYECKHI),
ouocdepusbiit. [Iporecchl, NpoucxXoAsIIue B KUBBIX cucTeMax. OCHOBHbIE NPU3HAKU
#uBoro. JKu3Hb kak ¢dopma cyiecTBoBaHus maTepuu. Hayku, u3ydaromiue >KUBBIC
CHCTEMBI Ha Pa3HbIX YPOBHAX OPTraHU3ALNH.

N3yuenue »xuBbIX cucteM. Metonel Ouosiornueckoil Hayku. HaOmronenue,
U3MEPEHUE, SKCIIEPUMEHT, CHUCTEMaTHh3alus, MeraaHanus. lloHAaTHe O 3aBUCHUMON H
HE3aBUCUMOMN mnepeMeHHoM. lInanupoBanue skcniepumenta. [loctaHOBKa M mpoBepka
runote3. HyneBas runore3a. IloHsaTre BBIOOPKM M €€ JOCTOBEpPHOCTh. Pazbpoc B
Oounonornyeckux JaHHbIX. OlEHKa JOCTOBEPHOCTH MOTYYEHHBIX pe3yabTaToB. [IpruanHbI
VCKaXCHUS PE3YJIbTATOB dKCIIEpUMEHTA. [[oHATHE CTaTUCTUYECKOTO TECTA.

Tabauywr u cxemwvr: «OCHOBHBIE MPU3HAKU KU3HW», «bHOTOrHYecKne CUCTEMBDY,
«CBoOWCTBa KUBOW MAaTEPUN», «YPOBHU OPTaHU3ALMM KUBOM NPUPOIB», «CTpOCHHE
KUBOTHOM KIETKW», <« TkKaHW KUBOTHBIX», «CHCTEMBI OpPraHOB 4YEJIOBEUYECKOIO
opranuzMay, «buoreoieHo3», «buochepa», «MeTo1bl U3YyUEHUSI JKUBON TTPUPOJIBI.



Obopyoosanue: 1adOpaTOPHOE OOOPYAOBAHHE MJIs MPOBEACHUS HAOIIOACHUM,
U3MEPEHUH, SKCIIEPUMEHTOB.

Ipaxmuueckas paboma «VICoONb30BaHUE PA3JIMYHBIX METOJIOB NPU M3YUYCHUHU
KHUBBIX CUCTEM.

Tema 3. buoJsiorus KJieTKu

Knerka — cTpyKkTypHO-QYHKIIMOHANIbHAS €AMHMIA >KUBOTO. MCTOpUS OTKpPBITUS
knetku. Paboter P. T'yka, A. JleBenryka. Knerounas teopus (T. llIBann, M. lIneiinen,
P. BupxoB). OCHOBHBIE TIOJIO)KEHHUSI COBPEMEHHOW KJIIETOYHOW TEOPHH.

MeTonpl MOJIEKYJISIPHOM U KJIETOYHOM OMOJIOTMH: MUKPOCKOIHUS, XpoMaTorpadus,
anekTpodopes, METoI MEYEeHBIX aToMoB, muddepeHnuanbHoe MeHTPUGYrupoBaHUe,
KYyJbTUBUPOBAHUE KIIETOK.

Jlemoncmpayuu:

llopmpemwi: P. T'yk, A. JleBenryk, T. IlIBann, M. Illneiinen, P. Bupxos,
K.M. bap.

Tabnuyvt u cxemovl. «CBETOBOW MHKPOCKOI», «DIEKTPOHHBIA MHKPOCKOI,
«VcTopus pa3BUTHS METOJOB MUKPOCKOTIHI.

ObopyoosaHue:  CBETOBOW  MHUKPOCKOI, MHUKpOIMpENnaparbl  PacTUTEIbHBIX,
KUBOTHBIX U OAKTEPHAIbHBIX KIETOK.

Ilpakmuueckass ~ paboma  «V/I3ydyeHue  METOJOB  KJETOYHOM  OHOJIOTUH
(xpomarorpadus, snexkrpodopes, nuddepennnansioe neHTpudyruposanue, [11P)».

Tema 4. Xumnuyeckasi OpraHu3anus KJIeTKH

XUMHUUYECKHM COCTaB KIETKU. Makpo-, MUKPO- U yIbTPaMHUKPOIJIEMEHThI. Boaa u ee
poJib  KaKk pacTBOPUTEINS, peareHTa, Yy4acTUE€ B CTPYKTYpPHUPOBAHUU KIETKH,
TEIIoperyasiuuu. MuHepanbHble BElIecTBa KIETKH, MX Ouosnoruyeckas poisb. Poib
KaTHOHOB M aHUOHOB B KJIETKE.

Oprannueckne  BemlecTBa  KJIETKU. buonormdeckue mnoaumepsl.  benku.
AMMHOKHCIIOTHBIM cocTaB 0enkoB. CTpyKTypbl O€NnKoBOW MojeKkysbl. llepBuunas
CTpPYKTypa OeJika, menTuiHas CBs3b. BTopuuHas, TpeTU4Hasi, Y4eTBEPTUUHAS CTPYKTYPHI.
Henarypanusa. CpoiictBa OenkoB. Knaccudukamus 6enkoB. buonorundeckue QpyHKuuu
OEJIKOB.

VYrneBoasl. MoHOcCaxapuabl, OUCAaXapuAbl, OJUTOCAXAPUIBI W TOJHCAXAPUJBI.
OOmmii TIaH CTpOeHUS U (PU3MKO-XUMUYECKHUE CBOMCTBA yIJieBOJI0B. buomornueckue
(YHKIIMH yTIIEBOAOB.

Jlunuasl. T'mapodunsHo-TUIpOPOOHBIE cBoMcTBAa. Kriaccudukauus IUNIUAOB.
Tpurnunepunbl, hochoUu b, BOCKH, CTEPOUIbl. bruonorudeckue QyHKINM JTUTHIOB.
OO6mue cBoiicTBa OHMONOrMYECKUX MeMOpaH — TEKy4ecTb, CIOCOOHOCTh K
CaMO3aMbIKaHHIO, TTOJIYIIPOHULIAEMOCTb.

Hyxneunoseie kucnotel. [JIHK u PHK. CrpoeHue HYKIEHMHOBBIX KHCIOT.
Hyxneotunpl. [Tpunmun kommiementapuoctu. [IpaBuno Yapradda. Ctpykrypa JJTHK —



ABoiHas crnupanb. MectoHaxoxaenue u ouonornueckue ¢pynkiuu JJHK. Bunsr PHK.
®yukiun PHK B kietke.

Crpoenne wmonekyinsl AT®. Makpospruueckue cBsizu B Mosekyine ATO.
buonornuyeckue Qynkiuu AT®. BoccTaHOBIEHHbIE TEPEHOCYUKH, WX (GYHKIUUA B
kierke. CexkBenupoBanue JIHK.

CtpykTypHas Ouojorus: OHOXMMHUYECKHE W OuUO(DU3MYECKUE HCCIIeOBAHUS
COCTaBa M MPOCTPAHCTBEHHOM CTPYKTYPbI OMOMOJIEKYI.

Jlemoncmpayuu:

llopmpemwi: JI. Tlomunr, JI. Yorcon, ®. Kpuk, M. Yuikunc, P. ®paHkiuH,
@. Conrep, C. IIpy3unep.

Juaepammer: «PacnpeneneHrne XMMHUYECKHX AJIEMEHTOB B HEXKUBOM IPUPOIE»,
«Pacrnpenenenme XUMHUYECKUX 3JIEMEHTOB B )KUBOW IIPUPOACH.

Tabnuyet u cxemwvl: «llepumoguueckass TabmMIa XUMHUYECKUX DSJIEMEHTOBY,
«CtpoeHnue Mmoisekynsl BoAbDy, «BemecTtBa B coctaBe OpraHu3zMoB», «CTpoeHHE
MoOJIeKyJibl  Oenka», «CTpyKTypbl O€nKOBOM MOJIEKYJb», «CTpOeHHE MOJEKYI
yIiieBo10B», «CTpoeHne MoyeKyn JUNuAoBy, «HykinenHoBble KUCIOTB», «CTpoeHue
MoseKyiabl ATDy.

Obopydosanue: XUuMHAYECKas IOCYyJ1a 1 000pyI0BaHHUE.

Jlabopamopnasa paboma «OOHapyXeHHE OCIKOB C TTOMOIIBI0 KaueCTBEHHBIX
pEeaKImi.

Jlabopamopnasa paboma «VIccienoBaHue HYKJICHMHOBBIX KHCIIOT, BBIJCICHHBIX
W3 KJIIETOK PA3JIMYHBIX OPTaHU3MOBY.

Tema 5. CtpoeHue u QyHKIMH KIETKH

Tumbl  KJIETOK: dyKapuoTHueckas W mIpokapuoTudeckas. CTpyKTypHO-
(byHKIMOHATBHBIE 00pa30BaAHUS KIETKU.

CrpoeHue mpokapuoTHYECKON KieTku. KilerouHas cTeHka OakTepuii U apXew.
Oco0eHHOCTH CTpOEHUs TeTepoTpoPHON M aBTOTPOPHON MPOKAPUOTHUECKUX KIIETOK.
MecTo u posib IPOKApUOT B OMOLIEHO3aX.

Crpoenne ¥ (GYHKIIMOHUPOBAHHME JYKAPHUOTUUYECKOW KieTKU. I[lnma3maTudeckas
MeMOpana (masmanemma). CTpyKkTypa Ima3Matudeckod MemOpanbl. TpaHcmopT
BELIECTB 4Yepe3 IIa3MaTUYECKyl0 MeMOpaHy: MaccuBHbIA (aud@ysus, oOnerdyeHHas
mubdy3us), akTUBHBIA (TIEPBUYHBIA W  BTOPUYHBIA  aKTUBHBIA  TPAHCIOPT).
[Tonynponuiiaemoctb MeMOpanbl. PaGoTa HaTpuii-kaqueBOro Hacoca. OHAOLMTO3:
MUHOIIUTO3, aroruTo3. Jk301uTo3. Kierounas crenka. CTpykTypa U (QyHKIHUH
KJICTOYHOW CTEHKH pacTEeHUH, TPUOOB.

[uronna3sma. I[luto3ons. I[luTockener. JIBmkeHue wuToILiasMbl. OpraHoubl
kieTkd. OgHOMEMOpaHHBIE OPTaHOWIBI KIETKH: SHAomuiazmatudeckas ceth (DI1C),
anmapatr ['onpKu, JU30COMBI, WX CTpoeHHMe U  (yHKOUH. B3anMocBs3b
OJIHOMEMOpPaHHBIX OPraHOMAOB KJIeTKH. CTpoeHue rpaHysipHOro petukyiayma. Cunres
pacTtBopuMbIX OenkoB. CHHTE3 KJIETOYHBIX MemOpaH. [magkuii (arpaHymsipHBIN)
sHJOIUIa3MaTHUeckuil petuxkynym. CekperopHas ¢yHKIUsS ammapata [ oibIKu.



Tpancnopt BewiecTB B KieTKe. Bakyonum pacTUTENbHBIX KIETOK. KIIeTOYHBIN COK.
Typrop.

[ToayaBTOHOMHBIE OPraHOWJIBI KJIETKHA: MUTOXOHApPUH, TnacTuabl. CTpoeHue u
GYyHKIIUM MUTOXOHAPUN W TUiacTui. [lepBUYHBIC, BTOPUYHBIE W CIIOKHBIC TIACTHIBI
(OTOCHHTE3UPYIOLIUX FYKAPUOT. XJIOPOIIIACThI, XPOMOIUIACTHI, JTEHKOIJIACThI BBICIIIMX
pacTEHUM.

HememOpanusie opranoujsl kiaeTku. CtpoeHue U (QYHKIUHM HEMEMOpaHHBIX
OopraHousioB  kjieTku. Pubocombl. MukpodunameHTsl. MpllIeUHbIE  KJIETKH.
Mukpotpy6ouku. Kinerounsiii nentp. CTpoeHue U JIBIXKEHHE KI'YTUKOB U PECHUYEK.
MuxkpoTtpyOouku nuTomia3mel. LleHTprob.

Anpo. ObGonouka siapa, XpPOMATHH, KapuoIUla3Ma, SJPBIIIKH, UX CTPOCHHE H
bynkuuu. SnepHsiii 6enKkoBbId MaTpUKC. [IpocTpaHCTBEHHOE PACTIONOKEHUE XPOMOCOM
B nHTep(a3HOM sizipe. beraku xpoMaTrHa — TUCTOHBI.

Kinerounble BkmtoueHHs. CpaBHUTENbHAS XapaKTEPUCTHUKA KIETOK 3SYKAPUOT
(pacTUTEnBHOM, )KUBOTHOM, TPUOHON).

Jlemoncmpayuu:

Ilopmpemui: K.C. MepexkoBckuii, JI. Maprynuc.

Tabauywl u cxemvt: «CTpOCHUE DYKAPUOTUUYECKON KIETKU», « CTPOSHHUE )KUBOTHOM
KIETKN», «CTPOEHUE PACTUTENBHOM KIETKN», «CTpOEHHE MHUTOXOHAPUN», «SAmpo»,
«CtpoeHne npoKapuOTHYECKON KIIETKI.

Obopyooeanue:  CBETOBOM  MHUKPOCKOI, MHUKPONpENaparbl  PacTUTENbHBIX,
KUBOTHBIX KJIETOK, MUKPOMpENapaThl OaKTepUaIbHbIX KIETOK.

Jlabopamopnas paboma «3yueHne cTpoeHMs KJIIETOK pa3IMYHbIX OPTaHU3MOB.

lpaxmuueckas paboma «13ydeHne CBOUCTB KIIECTOUHONH MEMOpPaHBI».

Jlabopamopnasa  paboma  «VccrnepoBanue miasMoimM3za U JEIIIa3MOJIM3a
B PACTUTEJBHBIX KIETKAX).

llpakmuueckas paboma «V3ydueHune NBUXKEHUS IIUTOILIA3Mbl B PACTUTEIbHBIX
KJIETKAaX)».

Tema 6. O0MeH BelleCTB M NPeBPALLleHNE JHEPTUH B KJIETKe

AccuMuIIALAS M AUCCUMIUISIIIUS — JBE CTOPOHBI MeTaboim3Mma. Tumbl oOMeHa
BEILIECTB: AaBTOTPOQHBI U rerepoTpodHbI. VYuacThe Kuciopoga B OOMEHHBIX
mpoiieccax. JHepreTuueckoe odecrnieueHne kietku: npespamienne AT® B 0OMEHHBIX
mporeccax. @DEpPMEHTATHBHBIM XapakTep peakiuil KJIETOYHOro MeTabosmM3Ma.
depMeHTBl, UX CTPOCHHE, CBOMCTBA W MexaHu3M JaeicTBus. Kobepmentsl. Otnnuus
(GbepMEHTOB OT HEOPTaHMYECKHX KaTajau3aTopoB. benku-akTuBatopsl W OEJIKHU-
WHTHOUTOPBL. 3aBUCUMOCTH CKOPOCTH (DEPMEHTATUBHBIX PEAKIM OT PpPa3IMnYHBIX
(bakTopoB.

[lepBUYHBI CUHTE3 OPraHMYECKUX BEIIECTB B KieTke. DoTocuHTe3. CBeTOBas U
TeMHOBast (a3bl. [IpogykTUBHOCTH (QoTocuHTe3a. BnusHue pasnudsbix (HakTopoB HA
CKOpOCTh (hoTOCHHTE3a. 3HaUeHUEe (POTOCUHTE3A.
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XemocunTte3. PazHooOpaszue opraHM3MOB-XEMOCHHTETUKOB: HUTPUPHUIHPYIOIINE
OakTepuu, >Kelle300aKTepuu, cepoOaKTepun, BOMOPOJIHBIC OakTepwH. 3HAYCHUE
XEMOCHUHTE3A.

AHa’poOHble opraHu3mbl. Buasl Opoxenus. IIpoaykTel OpoxkeHMss U HX
WCIIOJIb30BaHUE  YEJIIOBEKOM.  AHa’pOOHBIE  MHUKPOOPTaHM3MBI  KaK  OOBEKTHI
OMOTEXHOJIOTHH U BO30OYIUTEIN OOJIe3HEH.

AdpoOHBIE OpPTaHW3MBI. DTambl YHEPTETHYECKOTO oOMeHa. [loaroToBUTETHHBIHM
aTan. [ mmKonn3 — 0ECKUCIOPOJHOE PACHIEIUIEHHE TITHOKO3BI.

buoslornueckoe OKHCIIEHWE, WIM KIETOYHOE JAbIXaHHWe. POJIb MUTOXOHIpPUN B
nporeccax Ouosornyeckoro okucienus. luknmdeckue peakiuu. OKUCIUTETHHOE
dochopunupoBanue. [IpenmymiecTBa a’poOHOTO TyTH OOMEHa BEIIECTB TIEPe.
aHa’pOOHBIM. D(H(HEKTUBHOCTH IHEPTETUUECKOTO OOMEHA.

Jlemoncmpayuu:

Hopmpemwr:  JI. Ilpuctmm, K.A. TumupszeB, C. H. BuHorpaackuii,
B. A. Ourensrapar, I1. Mutuenn, I'.A. 3aBap3uH.

Tabauyvl u  cxemor: «POTOCUHTE3», «DHEpreTudeckuii oOMen», «buocuHTe3
oenka», «CtpoeHue pepMeHTa», «XEMOCHUHTE3.

ObopyoosaHue: CBETOBOM MHMKPOCKON, OOOPYIOBaHWE ISl TPUTOTOBICHUS
MMOCTOSTHHBIX ¥l BPEMEHHBIX MUKPOTIPEIIapaToB.

Jlabopamopnasa paboma «VI3ydyeHne KaTaTUTUYECKON aKTUBHOCTH (PEPMEHTOB
(Ha mpuMepe aMuiIa3bl UK KaTajlasbl)y.

Jlabopamopnas paboma «3yuenue GepMEHTATUBHOTO PACIICIIIICHUSI TIEPOKCHUIA
BOJIOPOJa B PACTUTEIHHBIX M )KUBOTHBIX KJIETKAX).

Jlabopamopnas paboma «CpaBHEHHE POLIECCOB (POTOCUHTE3A U XEMOCHHTE3a».

Jlabopamopnas paboma «CpaBHEHHUE MPOLIECCOB OPOKEHUS U IBIXAHUSD).

Tema 7. HacieacreeHHass HH(OpPMaLKs U peajin3alus ee B KIeTKe

Peakuuu wmatpuuHoro cuHTe3a. [IpUHIMI KOMIUIEMEHTapHOCTH B PEAKIUSIX
MaTpUYHOTO CHHTe3a. Peann3anusi HacieACTBEHHONW HHpopMaluu. ['eHeTHYecKuil Ko,
ero ceorictea. Tpanckpunuus — Mmatpuunbil cuHTe3 PHK. [lpunumner tpanckpunumu:
KOMILIEMEHTAPHOCTh, aHTUIAPAIIIETbHOCTh, ACUMMETPUYHOCTD.

Tpancnauust u ee stanbl. Yuactue TpaHcnopTHbix PHK B Ouocunrese Oenka.
YcnoBus ouocuntesa 6enka. KogupoBanue aMuHOKUCTOT. Posib prbocoM B OMOCHHTE3E
Oenka.

Opranu3zaiusi reHOMa y NPOKapuoT U 3YKapuoT. Perynsius akTUBHOCTH T€HOB Y
npokapuoT. ['unoresa onepona (®. Kakoo, K. Mano). Perynsiius 0OMeHHBIX TPOLIECCOB
B KiIeTKe. KileTounbii romeocras.

Bupycel — Hexserounbie GOpMBI KM3HU W OONMUTaTHbIe Tapa3uThl. CTpoeHHE
MIPOCTHIX U CIIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaros.

Bupycubie 3a0oneBaHusi yenoBeka, *kuUBOTHBIX, pactenuit. CIINJ, COVID-19,
COIMAJIbHBIC U MEAUIIMHCKHE TTPOOIIEMBI.
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Jlemoncmpayuu:

Ilopmpemwi: H.K. Konbsuos, /[.1. IBaHOBCKHIA.

Tabnuyvt u cxemol. «buocunTes Oenka», «l['eHeTmyeckuit xkoa», «Bupych»,
«baktepuodarm.

lIpaxmuueckas paboma «Co3aHre MOJCIIH BUPYCay.

Tema 8. ’Ku3HeHHBIH HUKJI KJIETKHA

Kinetounsrii nuki, ero nepuojasl u peryisnus. Uatepdaza u muto3. OcoOeHHOCTH
npoleccoB, TMpoTrekaromux B uHTepdaze. [loaroroBka KIETKM K JICJICHUIO.
[IpecunteTnyecknii (MOCTMUTOTUYCCKHUM), CHHTETHYECKHMH U TOCTCUHTETHYCCKUN
(TpeMHUTOTUIECKUIN) IEPHOIBI HHTEP(DA3HI.

Marpuunsiii cunte3 JHK — pemmkanusa. Ilpunmuner perukanuu  JJHK:
KOMILJIEMEHTAPHOCTh, MOJIYKOHCEPBATUBHBIN CHUHTE3, AHTUIIAPAILICIBHOCTh. MeXaHu3m
permmkanmun JIHK. Xpomocomel. Crtpoenne xpomocom. Tenomepsl W TenomMepasa.
XpOMOCOMHBIM HA0Op KIETKH — KApUOTHUI. JIUIJIOWIHBIA W TalIOMJAHBIA HAOOPHI
xpomocoM. ['omonorununsie XpoMocoMbl. [10JI0BbIE XPOMOCOMBI.

[enenne knetku — muto3. CTaginu MUTO3a U TPOUCXOIAIINE B HUX MPOUECCHI. THUIIbI
muTo3a. Kaprokunes u uutoknHes. buonornyeckoe 3Ha4eHUE MUTO3A.

Perynsiiuys MUTOTHYECKOTO MK KIETKU. [I[porpammupyemas kjierouHas rTudeib —
aronTo3.

Kierounoe a11po, XxpoMocombl, GyHKIIMOHATbHAS TEHOMHUKA.

Jlemoncmpayuu:

Tabnuyvr u cxemvl: <«OKU3HEHHBIM MK KIETKH», «Muto3», «CrpoeHue
xpomocomy, «Permkanus [JHK.

Obopyodosanue. CBETOBON MHKPOCKOI, MUKpompenaparbl: «MUTO3 B KJIETKaX
KOPEILIKa JTyKay».

Jlabopamopnas paboma «3yuenre XxpoMOCOM Ha TOTOBBIX MUKPOIIpenapaTaxy.

Jlabopamopnas paboma «HabmoieHre MUTO3a B KJIETKaX KOHUMKA KOpEITKa JIyKa
(Ha TOTOBBIX MUKpOIIpENapaTax)».

Tema 9. Ctpoenue u pyHKUMH OPraHN3MOB

buonoruueckoe paszHooOpasue opraHu3MoB. OJHOKIIETOUHBIE, KOJIOHHAJIbHBIC,
MHOT'OKJIETOYHbIE OPTAHU3MBI.

OCOOEHHOCTH CTPOEHUSI U KU3HEJEATEIbHOCTH OJHOKJIETOYHBIX OpPTraHU3MOB.
bakTtepun, apxew, OJHOKJIETOYHbIE TPHUOBI, OJHOKJIETOYHBIE BOIOPOCIH, IpPyrHe
IPOTUCTHI. KONIOHMAIbHBIE OPraHU3MBI.

B3auMocBs3p yacTeil MHOTOKJIETOYHOTO OpraHu3Ma. TKaHW, OpraHbl U CHUCTEMBI
opranoB. OpraHusM Kak eauHoe 1enoe. ['omeocTas.

Tkanu pacrenuid. Tumbl pacTUTENBHBIX TKaHEH: 0Opa3oBaTelbHAs, MOKPOBHAS,
OpoBOJAIIAs, OCHOBHasg, MexaHudeckas. OCOOEHHOCTH CTpOeHHs, (YHKIUI U
PAaCIOJIOKEHUS TKAHEW B OpraHax pacTeHUM.
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TkaHM >KMBOTHBIX M 4YEJIOBEKA. THUIBI JKUBOTHBIX TKAHEW: SNUTEIUAJIbHAS,
COCIMHUTENbHAS, MbIIIeYHass, HepBHas. (OcoOeHHOCTH CTpoeHus, (QyHKIUH U
PAacoJIOKEHUSI TKAHEW B OpraHax KMBOTHBIX U YEJIOBEKA.

Opransl. BerertaTuBHbie U T€HEpPaTUBHbBIC OpraHbl pacTeHUil. OpraHbl U CUCTEMBbI
OPTraHOB XKUBOTHBIX U 4eOBeKa. OyHKIIMHA OPraHOB U CUCTEM OpPTaHOB.

Omnopa Ttema opranu3moB. Kapkac pacrenuil. CkeneTrbl  OJHOKJIETOYHBIX
Y MHOTOKJIETOYHBIX KUBOTHBIX. HapyxHbIil U BHYTpeHHHI ckenieT. CTPOCHUE U THUIIbI
COEAMHEHUS KOCTEN.

JIBr>keHue opraHu3MoB. J[BHKEHHE OJHOKJIETOUHBIX OPraHU3MOB: amMeOOMIHOE,
KTYTUKOBOE, PECHUYHOE. /[BUKEHHE MHOTOKJIETOYHBIX PACTCHUI: TPOIM3MbI U HACTHUH.
JIBvKeHne MHOTOKJICTOYHBIX >KMBOTHBIX M YEJIOBEKAa: MBINIEUHAs cuctema. Pediekc.
CKeneTHbpIC MBIIIIIH ¥ X padoTa.

[Iutanne opranu3moB. llornomieHue BOABI, YIVIEKHCIIOrO Ta3a M MHUHEPAIbHBIX
BEHIECTB pacTeHUsMU. [IuTaHune >KMBOTHBIX. BHYTPHUIIOIOCTHOE W BHYTPHUKIETOYHOE
nuiieBapeHue. [ lnrtanne no3BOHOYHBIX KUBOTHBIX. OTAEIBI MUIIIEBAPUTEILHOIO TPAKTA.
[TumeBaputenpHbIe Kelne3bl. [IuieBapurenbHas cucTeMa 4eaoBeKa.

Jpixanue opranu3moB. Jlpixanue pacrenuil. J{pixanue suBoTHBIX. {uddy3us razos
yepe3 NOBEpPXHOCTh KieTKU. KoxkHoe Jpixanue. JlpixarenbHas moBepXHOCTh. JKabepHoe
Y JIETOYHOE JbIXaHue. J[pbIXaHne MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA. DBOJIIOIMOHHOE
YCIIOXKHEHUE CTPOCHUSA JIETKMX IIO03BOHOYHBIX JKMBOTHBIX. JlpIXarenbHasg cHUCTEMA
YeJIoBeKa. MexXaHn3M BEHTWIIALIMU JIETKUX Yy NTUIl U MIEKONMHUTAOMMX. Peryrsamus
nbIXaHus. JlpIxareabHble 00bEMBI.

TpaHcnopT BEIIECTB y OpraHU3MOB. TpaHCIIOPTHBIE CUCTEMBI pACTEHHU. TpaHcropT
BEILIECTB y >KMBOTHBIX. KpoBeHOCHas cucrema u ee opranbl. KpoBeHOCHas cucrema
MIO3BOHOYHBIX )KMBOTHBIX M uesioBeka. Cep/ilie, KpOBEHOCHBIE COCY/Ibl U KpoBb. Kpyru
KpOBOOOpaIIeHHs. DBOJIOIMOHHBIE YCIOKHEHUSI CTPOCHUSI KPOBEHOCHOM CHCTEMBI
MO3BOHOYHBIX KUBOTHBIX. PaboTa cep/ia u ee perysius.

Brinenenue y opranusmoB. Beinenenue y pacreHui. BbiaeneHue y >KMBOTHBIX.
Cokparurenbubie Bakyonau. Opransl BbifeneHus. OuiabTpainus, cekpenus 1 oopaTHOE
BCAaChbIBaHWE KAaK MEXaHM3MbI paOOThl OpPraHoB BbiJeicHUS. CBS3b MOJOCTH Teja C
KPOBEHOCHOU M BBIACIUTEIBHON CUCTEMaMU. BrifeneHre y mo3BOHOUYHBIX JKUBOTHBIX U
yenoBeka. [loukn. Ctpoenne u dyHkiuonupoBanue Hedpona. OOpazoBaHHEe MOYHU Y
YeJoBeKa.

3ammura y OpraHu3MoB. 3aluTa y OJHOKJIETOYHBIX OpraHn3mMoB. Criopsl OakTepwHii
M IUCTHl MPOCTEUIIMX. 3allliTa Y MHOTOKJIETOUHbIX pacTeHuid. Kyrtukyna. Cpencrsa
[MACCUBHOM U XMMHYECKOW 31U Thl. DUTOHIHIBL.

3ammTa y MHOTOKJIETOYHBIX >KMBOTHBIX. [IOKpOBBI M MX NPOHU3BOJHBIC. 3aluTa
opranusma ot OonesHeil. IMmyHHasi cucrtema yenoBeka. KieTouHblil u rymMopanbHbINA
UMMYHUTET. BpoXIeHHBI 1 npuoOpeTeHHbIN crenupuieckuii UMMyHUTET. Teopus
KJIIOHaJIbHO-ceNieKTuBHOro umMmyHutera (II. Opmnux, ®.M. bepuer, C. Tonerasa).
BocnanurenbHble OTBETHI OPraHU3MOB. POJb BpOXKJIEHHOTO UMMYHHUTETA B Pa3BUTHU
CUCTEMHBIX 3a00JIeBaHUM.
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PaznpaxxumMoCTh U peryisauus y OpraHu3MoB. Pa3npa)knMocTs y OZHOKJIETOYHBIX
oprann3MoB. Takcucsl. PaznpaxxumocTts u peryisiius y pacteHui. PoctoBele BemecTBa
U UX 3HA4YCHHUE.

HepsHast cuctema u pedaekTopHas peryssus y )KkuBoTHbIX. HepBHas cucrema u ee
OTZENbl. DBOJIOUMOHHOE YCIOKHEHHE CTPOEHUS HEPBHOW CHCTEMBl Y JKUBOTHBIX.
OTzensl TOJIOBHOTO MO3ra MO3BOHOYHBIX KUBOTHBIX. Peduiekc u peduekTopHas ayra.
besycnoBHbIe U yCIOBHBIE PEICKCHI.

['ymopanpHas peryJisiius 1 3HAOKPUHHAs CUCTEMA )KMBOTHBIX U YeJI0BeKa. JKeessl
SHIOKPUHHOW CHCTEMBI M MX TOPMOHBI. [[elicTBME TOpMOHOB. B3aMMOCBs3b HEPBHOU
Y 3HJOKPUHHOH cucteM. [ 'nnoranamo-runodusapHas cuctema.

Jlemoncmpayuu:

Iopmpem: N.11. 11aBnos.

Tabauyor u  cxemovr. «OAHOKIETOYHBIE BOAOPOCIN», «MHOIOKIETOYHbBIE
Bozopocinn», «bakrepun», «lIpocrenmmey, «Opranbl HBETKOBBIX PaCTEHUIN, « CUCTEMBI
OpraHoB II0O3BOHOYHBIX JKMBOTHBIX», «BHYTpeHHee CTpOoeHME HACEKOMBIX», «TKaHu
pactenui», «KopHeBble cucreMb», «CTpoeHue credns», «CTpoeHue JHCTOBON
IUTACTUHKN», « TKaHM )KUBOTHBIX», «CKeneT yenoBeka», «lIumeBapurensHas cucremMay,
«KpoBeHocHas cucremay», «JlpixarenpHas cucrema», «HepBHas cuctemayn, «Koxay,
«Msblmeynas cucremay», «BwlmenutenbHas cucreMa», «OHAOKPHHHAS —CHUCTEMay,
«Ctpoenne Mpiune», «MMmmyHuter», «KunedHononoctHele», «Cxema NHUTaHUA
pacTeHui», «KKpoBeHOCHBIE CHCTEMBI IO3BOHOYHBIX JKUBOTHBIX», « CTpPOEHUE THIIPBDY,
«CtpoeHue mianapun», « BHyTpeHHee CTpOeHHE AOKIEBOTO YepBs», «HepBHas cucrema
peiO», «HepBHas cucrema ssrymkw», «HepBHas cucreMa NPECMBIKAIOMIUXCS,
«HepsHas cucrema ntuiy, «HepBHas cucreMa MirekonuTaromux», « Hepsaas cucrema
yesoBekay, «Pediexcy.

Obopyoosanue: CBETOBOM MHMKPOCKOIN, MHKpPOIpenaparbl OJHOKIETOYHBIX
OpPraHU3MOB, MUKPOIIPENApaThl TKAHEN, PAKOBUHBI MOJUTIOCKOB, KOJIJIEKIIUM HACEKOMBIX,
UTJIOKOXUX, JKUBBIE IK3EMIUISIPbl KOMHATHBIX pPacTeHUl, repdapuu pacTeHUM pa3HBIX
OTZEJIOB, BJIAXXHBIC IIpEraparbl >KUBOTHBIX, CKEJIEThl II03BOHOYHBIX, KOJUIEKLIMH
0€CI03BOHOUHBIX JKUBOTHBIX, CKEJIET YeJlOBeKa, O00OpyHOBaHUE ISl JEMOHCTpalUU
MMOYBEHHOT0 U BO3YIIHOTO MUTAHUS PACTEHUM, pacUIEIUIeHHs KpaxMmasa U OeJIKOB Mo
AeiicTBueM (epMEHTOB, 00OpYJIOBaHHME ISl IEMOHCTPALMU OIBITOB IO H3MEPEHHUIO
KU3HEHHOM €MKOCTH JIETKMX, MEXaHU3Ma JbIXaTEJIbHBIX JIBHKECHUM, MOJEIN TOJIOBHOTO
MO3ra pa3JInYHbIX )KUBOTHBIX.

Jlabopamopnas paboma «3yueHne TkaHel pacTEHUN.

Jlabopamopnas paboma «3yuenne TKaHel )KUBOTHBIXY.

Jlabopamopnas paboma «V3yueHne opraHoB I[BETKOBOTO PACTEHUSD.

Tema 10. Pa3MHOkeHUe ¥ pa3BUTHE OPTAaHU3MOB

DopMbI pa3MHOKEHUSI OPraHU3MOB: Oecronoe (BKI0Yasi BEr€TATUBHOE) U MTOJIOBOE.
Buael  Oecrosoro  pa3MHOXKEHMs: TOYKOBAaHHUE, CHOPYJsIuUsA, (parMeHTaius,
KJIOHUPOBAHHUE.
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[TonoBoe pazmuoxenue. [lonoBble KiIeTKH, WU rametsl. Meito3. Ctaauu meiiosa.
IloBenenne xpomocom B Menose. KpoccuHrosep. brnonornueckuii CMbICT MeHo3a U
MIOJIOBOTO Tpoliecca. Meno3 U ero MeCcTo B ’KU3HEHHOM IIUKIIE OPTraHU3MOB.

[IpenzaponpiieBoe pas3Buthe. ['ameToreHe3 y KUBOTHBIX. [l0JIOBBIE >Kene3bl.
OOpazoBaHue W pa3BUTHE MOJOBBIX KieTOK. CrepmartoreHe3 u ooreHe3. CrtpoeHue
ITOJIOBBIX KJIETOK.

OmnogoTBOpeHHe W 3MOpPUOHANBHOE  pa3BUTHE  KUBOTHBIX.  CrocoObl
OIUIOJJOTBOPEHUS: HAPYKHOE, BHyTpeHHEe. [lapTeHorenes.

WuauBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOTE€HE3). DMOPHOIOTHS — HayKa O
pa3BuUTHM opraHu3moB. CTaauu >MOpUOTreHe3a >KUBOTHBIX (HA MpUMEpE JIATYIIKH).
Hpob6nenne. Tunelt apoOneHus. OcCOOEHHOCTH  IPOOJICHUS  MIICKOTHUTAIOIIHX.
3apoapblleBble JUCTKU (racTpyisius). 3aKiajKka OpraHOB M TKaHEW M3 3apOJIbIIIEBBIX
JUCTKOB. B3anMHOe BiMsHME 4YacTell pPa3BUBAIOIIErOCs 3apojbllia (dIMOpHOHAJIbHAS
MHIYKIUA). 3aKiajika IJIaHa CTPOEHUs XKUBOTHOTO KakK pPe3ysibTaT HEepapXUYECKHX
B3aUMOJENCTBUI reHOB. BiusiHue Ha 3MOpHOHAIBHOE pa3BUTHE PA3IMYHBIX (HPAaKTOPOB
OKPYXarOIIEH CPEeIbl.

Poct u pa3Butne %uBOTHBIX. [locTaMOproOHanbHbIN nepuoa. [Ipsimoe n Henpsimoe
pa3sutue. PazButue ¢ MmetaMoppo3oM y OECII03BOHOUHBIX M IMO3BOHOYHBIX KUBOTHBIX.
buonornueckoe 3HaueHWE MPSMOrO M HENPSAMOIO Pa3BUTHS, UX PaCIpPOCTPAaHEHUE B
npupoze. TUIbl pocTa )KUBOTHBIX. DaKTOPHI PETYJSALMHA POCTA KUBOTHBIX M YEIOBEKA.
Cranuu nocTaMOPHOHATIBHOTO PAa3BUTHS Y )KUBOTHBIX M yesnoBeka. [lepuonbl oHTorenesa
yenoBeka. CTapeHue U CMEepPTh KaK OMOJIOTHYECKHE MPOLIECCHI.

Pasmuoxenue u pazsutue pacteHuil. ['amerodut u cnopodut. Melio3 B )KU3HEHHOM
nukie pacteHuid. OOpa3oBaHue CHOp B Mpolecce Meios3a. ['ameToreHes y pacTeHUi.
On010TBOPEHKE U PAa3BUTUE PACTUTEIBHBIX OPraHU3MOB. J[BOWHOE OIJIOIOTBOPEHUE Y
[[BETKOBBIX pacTeHuil. OOpa3oBaHKe U Pa3BUTHE CEMEHHU.

MexaHn3MBbl pEryJIALMN OHTOIEHE3a Y PACTEHUM U dKUBOTHBIX.

Jlemoncmpayuu:

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

Tabnuyvr u cxemvl: «BereratuBHoe pa3mMHOXeHHe», «Tumbel Oecrnoiaoro
pasMHOXKEHUsD», «Pa3MHOXkeHHe XimamMugoMOHaAbl», «Pa3MHOXeHHE DBIIIEHBIY,
«Pa3MHOXEeHHE TUApbD», «Meio3», «Xpomocomel», «l'amerorenes», «CTpoeHue
AWLIEKJIETKH U CIIEpMaTo3011a», « OCHOBHBIE CTaIMN OHTOreHe3ay, «lIpsamoe u Henpsmoe
pasBuTHE», «Pa3BUTHE MalCKOTO )KyKay, «Pa3Burue capanun», «PazBurtue Jsrymkmy,
«JIBOMHOE OIIOIOTBOPEHUE Y IBETKOBBIX PACTCHUI», « CTPOEHUE CEMSIH OHOI0IBHBIX
Y ABYAOJIBHBIX pACTEHUIN», « KM3HEHHBIN LIMKII MOPCKOM KammyCThD», « KU3HEHHBIN [TUKIT
Mxay, « KHU3HEHHBIN UKJIT MATOPOTHUKAY, « JKU3HEHHBIN IIUKIT COCHBIY.

Obopyoosanue:  CBETOBOM  MHUKPOCKON,  MHUKpOIpenaparbl SHULEKIETOK
Y CIIEPMATO30MI0B, MOJIEIb «LIMKIT pa3BUTHS JIATY LK.

Jlabopamopnaa paboma «VI3ydyeHue CTpOEHUS MOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIpEnapaTax.
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Ilpakxmuueckass paboma  «BplsiBIeHWe TNPU3HAKOB CXOACTBAa  3apOAbIIICH
[IO3BOHOYHBIX KUBOTHBIX).
Jlabopamopnas paboma «CTpoeHHE OPTaHOB PA3MHOXKEHUS BBICIIUX PACTCHHI».

Tema 11. 'eHeTHKa — HAYKAa 0 HACJIEICTBEHHOCTH U U3MEHYMBOCTH OPraHU3MOB

Wctopust cTaHOBJICHUSI U pa3BUTHS T€HETUKHU Kak Hayku. Pabotel I'. Mengaens, I
ne ®puza, T. Moprana. Poiab oTeuecTBEHHBIX YUECHBIX B Pa3BUTHUU T'CHETHKU. PabOThI
H.K. Komsnosa, H.M. Basunoa, A.H. benosepckoro, I'.JI. Kapneuenko, O.A.
Ounumuenko, H.B. Tumodeera-PecoBckoro.

OCHOBHBIE TEHETUYECKUE TMOHITUS W CUMBOJIbI. ['OMOJIOTMYHBIE XPOMOCOMBI,
aJUIEJIbHBIC T€HbI, AJTbTEPHATUBHBIC TPU3HAKU, TOMUHAHTHBIN U PELECCUBHBIA TPU3HAK,
TOMO3HUI0Ta, TeTePO3UroTa, YUCTasl JUHUS, THOPUIbI, TeHOTUN, (heHotur. OCHOBHbIE
METO/bl ~ TEHETUKHU:  THOPUAOJOTUYECKUM,  ITUTOJOTUYECKUM,  MOJEKYJSPHO-
TE€HETUYECKUH.

Jlemoncmpayuu:

Ilopmpemeui: I'. Mengens, I'. ne @pus, T. Mopran, H.K. Konsuos, H.W1. Bapuiios,
A.H. benoszepckui, I'.J[. Kapnieuenko, FO.A. ®ununyenko, H.B. Tumodees-PecoBckuii.

Tabauyst u cxemol: «MeToAbI TEHETUKNY, «CXEMbI CKPEIITUBAHUS.

Jlabopamopnas paboma «po3oduia kak 00bEKT FTeHETUYECKUX UCCIICIOBAHUIN.

Tema 12. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpunnoe ckpemniuBanue. [lepBoiii 3akoH MeHenst — 3aKOH eIMHO00pasus
ruOpuI0B nepBoro nokosieHus. [IpaBuno nomuHupoBanusi. Bropoil 3akon Menaens —
3aKOH pacuIeIUIeHHs] TMpu3HaKoB. lluTomornueckre OCHOBBI ~MOHOTUOPHIHOTO
CKpenuBaHud. [ 'unore3a 4ucToThl ramer.

AHanuzupytomiee ckpemmBanue. IIpomexyTOUHBIA XapakTep HacleIOBaHHUS.
Pacuierienne npu3HakoB MPU HEMTOJIHOM JOMUHUPOBAHUH.

JuruOpuaHoe ckpemuBaHue. TpeTuil 3akoH MeHaenss — 3aKOH HE3aBUCHMOIO
HacJieJoBaHUs IPU3HAKOB. [{UTON0OrHUEeCcKue OCHOBBI TUTHOPUTHOTO CKPEIIUBAHUS.

Cuerniennoe HacienoBanue mpusHakoB. Paboter T. Moprana. CuermieHHoe
HACJIEIOBAHUE TE€HOB, HAPYILICHUE CUCIUICHUS MEXAY I'eHamMu. XPOMOCOMHas TEOpHs
HACJICJICTBEHHOCTH.

['eHeTnka moJsia. XpOMOCOMHBII MEXaHU3M OINpeAeNieHus] Moja. AyTOCOMBI U
MOJIOBBIE  XpPOMOCOMBI. ['OMOraMeTHpli M TeTeporaMeTHbhI MoJ. [ eHernueckas
CTPYKTYpa MOJIOBBIX XpoMocoM. HacnegoBanue nmpu3HaKkoB, CHETJIEHHBIX C TTOJIOM.

['enotur kak neaocTHas cucrema. [limernoTponus — MHOKECTBEHHOE JICHCTBUE I'CHA.
MHokecTBEHHBIN aJJICIIN3M. B3aumoneiictBue HeaJICJIbHBIX T'CHOB.
Komnnemenrapuocts. Onucras. [lomumepus.

['eHeTHYECKUIT KOHTPOJb Pa3BUTHUSI PACTEHUN, KMBOTHBIX U YEJIOBEKA, a TAKKE
(U3UOIOTHYECKUX TIPOIIECCOB, MOBEACHUS W KOTHUTUBHBIX (YHKIUH. ['eHeTHdeckue
MEXaHU3Mbl CHMOUOTEHE3a, MEXaHWU3Mbl B3aUMOJEHUCTBUS «XO35MH — [apa3uT
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U «XO3IUH — MHKpPOOHMOM». ['€eHeTHYecKHe AacheKThbl KOHTPOJST U W3MEHEHUs
HACJIeICTBEHHOU MH(OpPMAIIUU B TOKOJICHUSIX KJIETOK U OPTaHU3MOB.

Jlemoncmpayuu:

lopmpemuwi: I'. Mennens, T. Mopras.

Tabnuywt u cxemor: «llepBblii U BTOpoW 3akoHBI Menpaens», «Tperuil 3akoH
MeHnnens», «AHamu3upylollee CKpemuBaHue», «HemnomHoe aIOMHHHpOBaHHEY,
«CuernieHHOe HacleJOBaHUE IPU3HAKOB Yy Ap030(uiiel», «l'eHeTnka nonay, «Kapuorun
yenoBekay, «Kapuotun npozodunbr»y, «Kapuotun nrtunb», «MHOXECTBEHHBIN
ajuieIu3My, «B3auMoaeiicTBrE TeHOBY.

Obopyoosanue: MOAETb Il JEMOHCTPAIMA 3aKOHOB €IMHOOOpasusi THOPHUIOB
NIEPBOTO IMOKOJICHHUSI M PACIICIUICHUS MPU3HAKOB, MOJENb ISl AEMOHCTpAlUU 3aKOHA
HE3aBUCHUMOTI0 HACIEAOBAaHUS NMPU3HAKOB, MOJEIb [JS JEMOHCTPALUHU CUEIJIEHHOTO
HacJIe0BaHMs IPU3HAKOB, CBETOBOI MUKPOCKOI, MUKpoIpenapar: «Jpo3zodunar.

IIpakmuueckas paboma «3ydeHune pe3yiabTaTOB MOHOTUOPHUIHOTO CKPEIIMBAHUS
y Ap030(UIIbD».

Ilpakmuueckas paboma «V3yueHue pe3ysbTaToB JTUTHOPUTHOTO CKPEIIMBAHUS Y
IpO30(HITBI.

Tema 13. 3aK0HOMEPHOCTH U3MEHYHUBOCTH

B3aumoneiictBue reHoTMma W cpeabl npu  GopmupoBaHud  (peHoTHMA.
N3meHunBOCT, Tpu3HAKOB. KadyecTBEHHbIE W KOJIMYECTBEHHBIC MPU3HAKHA. Buabl
W3MEHYMBOCTH: HEHACJIEACTBECHHAS U HACIICICTBCHHAS.

MoaudukanuonHass  U3MEHYMBOCTb. Ponp  cpeasl B (GOpMUpOBaAHUU
MoaupUKaMOHHON M3MeHunBocTd. Hopma peakiiuu npusHaka. BapuannoHHuslil psiau
BapuaimonHas kpusas (B. Noranncen). CoiicTBa Monu(pUKaIMOHHON W3MEHUYUBOCTH.

['enoTNIMUECKass ”3MEHYMBOCTh. CBOMCTBA T€HOTUNMMYECKON N3MEHYMBOCTU. BuIbI
TeHOTUITMYECKOW U3MEHYMBOCTH: KOMOMHATHBHAS, MyTaIl[HOHHAS.

KomOuHaTuBHass W3MEHUMBOCTh. MeW0O3 W TMOJIOBOM MpOLECC — OCHOBA
KOMOMHATUBHOM H3MEHUUBOCTH. PoJIb KOMOMHATMBHOM HM3MEHUYMBOCTH B CO3JIaHUU
T€HETUYECKOT0 Pa3HO00pa3us B Mpejiesiax OJHOTO BU/IA.

MyTanmoHHast ”3BMEHYMBOCTh. BUAbI MyTaluii: TeHHbIE, XPOMOCOMHbBIE, TCHOMHBIE.
CrnoHTaHHbIE U MHIYIMPOBAHHbBIE MyTalluU. flI€pHbIE U IUTOIJIA3MAaTUYECKUE MYTAIUH.
ComaTtnueckue U 1monoBeie MyTauuu. [[pudnHbl BO3HUKHOBEHHS MyTaunuii. MyTarens! u
WX BIIMSHUE HA OPraHu3Mbl. 3aKOHOMEPHOCTH MYTAllMOHHOIO TIPOIECCa. 3aKOH
TOMOJIOTHYECKHX PSIIOB B HacaeAcTBeHHOM n3menunBocty (H.W. BaBunoB). Buesinepnas
U3MEHUYMBOCTh M HACTIEICTBEHHOCT.

Jlemoncmpayuu:

lopmpemuwi: I'. ne ®pu3, B. Moranucen, H.M. BaBunos.

Tabauywvt u cxemol: «Buabl ”BMEHUUBOCTHY, «MoauduKamoHHass U3MEHYHUBOCTHY,
«KoMOuHaTUBHAsE HM3MEHUUBOCTBY, «Meio3y, «OmnogorBopeHuey», «l'eHeTnueckue
3a00JIeBaHUs YeIOBEKa», «BUIbI MyTallnii».
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Obopyoosanue. KUBbIE U TepOAPHBIE FIK3EMIUISPHl KOMHATHBIX PACTECHUH, PUCYHKHU
(boTorpadum) )KMBOTHBIX C Pa3IMUYHBIMU BHIaMU U3MEHYUBOCTH.

Jlabopamopnas paboma «VccnenoBanue 3aKOHOMEpPHOCTEH MOAU(PUKAITMOHHOMN
U3MEeHUUBOCTHU. [TocTpoeHue BapralmoHHOTO psijia U BApUAILIMOHHON KPUBOI.

Ilpakmuueckass ~ paboma  «Mytaimun 'y  napo3oduiabl  (Ha ~ TOTOBBIX
MUKpOIIpenaparax ).

Tema 14. I'eneTnka yejioBeKa

Kapuorun denoBeka. MexayHapoaHas MporpamMMa HCCIEIOBaHUS TeHOMa
yesjoBeka. MeToabpl M3yUeHUs] T€HEeTUKH YeJIOBEeKa: T'eHEaJIOTHYECKHM, OJIM3HEIOBBIM,
[IUTOTEHETUYECKUHN, TOMYJISIIIUOHHO-CTATUCTUUECKUN, MOJIEKYJISIPHO-T€HETUUECKUH.
CoBpemMeHHOE  ONpE/CNICHHE  T'eHOTHMA: MOJTHOTEHOMHOE  CEKBEHUPOBAHME,
FEHOTUNUpPOBaHWE, B TOM 4uuciae ¢ nomoipto I[IIIP-ananu3za. HacnencrBeHHbIe
3a00JieBaHUsl 4YeyioBeKa. ['€HHbIE M XpPOMOCOMHBIE OOJIE3HM uellioBeKka. bose3Hu c
HACJICICTBEHHON MPEeApacoloXEHHOCThIO. 3HAUYCHUE MEIUIIMHCKONW TEHETHUKU B
IpEAOTBPAIICHUM HM JICUCHWU TEHETHYECKMX 3a00jeBaHMi YejgoBeka. Menuko-
T€HETUYECKOEe KOHCYJbTHUpoBaHUE. CTBOJOBBIE KJIETKU. [IOHSATHE «TEHETHYECKOTO
rpy3a». DTHYECKHE acCIeKThl HCCIAEJOBAHUM B OOJACTH PENAKTUPOBAHUS T'e€HOMA H
CTBOJIOBBIX KJIETOK.

I'enetnueckue  ¢GakTOpbl  TMOBBIIIEHHONW  YYBCTBUTEJIBHOCTH  YEJIOBEKA K
(bU3UYECKOMY M XHMHYECKOMY 3arpsi3HCHUIO OKpyXKaromiew cpenpl. ['eHernueckas
MPEIPACIIONIOKEHHOCTD YEJI0BEKAa K ATOJIOTHSIM.

Jlemoncmpayuu:

Tabnuyvr u cxemvl: «KapuoTum dyenoBeka», «MeTolbl H3yYEHUS TE€HETUKU
yelioBeKay, «I'eHeTnueckue 3a001eBaHMS YCIIOBEKaY.

Ipaxmuuecxas paboma «CocTaBlIeHHE U aHAIU3 POJOCIOBHOMNY.

Tema 15. CeJsiekniusi OpraHusMoB

JloMecTukanus u cenekuus. 3apoxKIACHUE CEICKINU U JoMecTukauu. Y yenue H. .
Basunosa o LlenTpax mpoucxoxaeHuss ¥ MHOTO0Opas3usi KyJbTypHBIX pacteHuid. Poib
CEJIEKIIMU B CO3JIaHUU COPTOB PACTEHUU W MOPOJ KUBOTHBIX. COPT, MOPOJA, IITAMM.
3aKoH TOMOJIOTHYECKHUX pSaOB B HaCJIEICTBEHHOM n3Mmenunsoctu H.U.
BasuioBa, ero 3HaueHue JjIs CENCKIIMOHHON pabOTHI.

Metonpl  cenekumoHHOM paboThl. MCKycCTBeHHBI OTOOp: MAcCOBBIM U
WHJMBUAYaJIbHBIA. DTanbl KOMOMHAIIMOHHON cesekiuu. VcnpiTaHue mpou3BoauTeeH
Mo TOTOMCTBY. OTOOp MO TEHOTHUITY C MIOMOIIBIO OIIEHKH (PEHOTHUITA TIOTOMCTBA U OTOOP
10 TEHOTHUITY ¢ nomo1ibko ananusa JHK.

W cKyCcCTBEHHBIM MyTareHe3 Kak METOJ| CEJIEKIIMOHHOW paOoThl. PaguannoHHbIi u
XUMUYECKUN MyTareHe3 Kak MCTOYHHUK MyTalluid y KyJIbTYpHBIX (DOPM OpTraHHU3MOB.
Hcnonb30BaHWe T€HOMHOIO PEIAKTUPOBAHUS M METOJNO0B pekoMOuMHaHTHBIX JIHK mis
MOJTy4YE€HHUS UCXOJHOT0 MaTepuasa sl CeJICKINH.

18



[Tonyuenue nonumnouaoB. BuyTpuBumoBas ruOpuausanus. bianskopoacTBeHHOe
CKpeIllMBaHue, WM HMHOpUIMHT. HepoacTBeHHOE CKpeluBaHUE, WM ayTOPHIWHT.
I'eTrepo3uc u ero npuuuHbl. Mcnosb3oBaHue rerepo3uca B cenekuuu. OTaaneHHas
rubpuanzanus. llpeomoneHue Oecroaust MEXBHUIOBBIX THOpHUIOB. JlocTuxkeHus
CEJICKIIUH PACTEHUN U )KUBOTHBIX.

CoxpaHeHrE M HU3yYEHUE T€HETHYECKHUX PECYpPCOB KYJIbTYPHBIX PACTCHHN U HUX
IUKUX POAWYEH IJIsl CO3/aHus HOBBIX COPTOB M THOPUAOB CEIHCKOXO3AWCTBEHHBIX
KYJbTYD.

Jlemoncmpayuu:

Ilopmpemui: H.W. BaBunos, U.B. Muuypun, I'.J1. Kapneuenko, [1.I1. JIykbsHeHko,
b.JI. Acraypos, H. bopnoyr, /I.K. benses.

Tabauyvl u cxemvi: «LleHTpBI TPOUCXOXKIECHUSA U MHOTOO0Opa3usl KyJIbTYPHBIX
pacTeHui», «3aKOH TOMOJIOTHYECKUX PSIJAOB B HACIECICTBEHHOW W3MEHUYUBOCTHY,
«Metogpl cenekuumny, «OTaaneHHas ruopuauzanms», « MyrareHesy.

Jlabopamopnasa paboma «VI3yueHue cOpTOB KyJIbTYPHBIX PAaCTEHUN U MOPOJ
JOMAIIHUX KUBOTHBIX).

Jlabopamopnas paboma «3yueHnre METOIOB CETEKIIUUA PACTEHUIY.

lIpakmuueckas paboma «IIpuBUBKA pacTEHUID.

Oxckypcusa « OCHOBHBIE METO/ABI U JOCTH)KEHHSI CEJIEKIIMU PACTEHUI U KUBOTHBIX
(Ha CEeNIEKIMOHHYIO CTaHIUIO, TJIEMEHHYIO (hepMy, COPTOHMCHBITATEIbHBIM YYaCTOK, B
TEIUIMYHOE XO35IICTBO, B JIAOOPATOPHUIO arpOYHUBEPCUTETA MJIK HAYYHOTO LIEHTPA)».

Tema 16. buoTexHo10TMsl U CHHTETHYECKAS OUOJIOTUSI

OOBEKTHI, UCTIOB3YEMbIE B OMOTEXHOJIOTHH, — KJIIETOYHBIE U TKAHEBBIE KYJIbTYPHI,
MUKpPOOPTaHU3MBbI, UX XapaKkTepucTuka. TpaauiimoHHas OMOTEXHOJIOTHS: XJIeOoTIeueHHe,
MOJIyYEHUE KHCIIOMOJIOYHBIX MPOJIYKTOB, BHHOJEINE. MUKPOOHOIOTUYECKUN CHHTES.
OOBeKThl MUKPOOHOJOTHYECKUX TexHoJIorui. [Ipou3BoacTBo Oenka, aMUHOKHUCIOT U
BUTaMHUHOB.

Co3nanue TEXHOJIOTMH W HWHCTPYMEHTOB IIEJICHANIPABIEHHOTO W3MEHEHHMS
YU KOHCTPYHMPOBAHUS I'€HOMOB C LEJBIO MOJIyYEHHS OPraHU3MOB UM UX KOMIIOHEHTOB,
COJIeprKallIiX HE BCTPEUAIOIIUECs B PUPOIe OMOCUHTETUUECKUE MTYTH.

Knerounas wnxeHepus. MeTonbl KyJbTypbl KIETOK M TKAaHEW PACTEHHU U
KUBOTHBIX. KpnobOanku. ComaTrueckas THOpUAN3AIMS U COMAaTHUECKUI SMOPHOTEHE3.
Hcnonbs30BaHue ramionioB B CEJIEKIHMH pACTEHUM. VMICKyCCTBEHHOE OIIONOTBOPEHUE.
PexoHCTpyKIMS SSHLIEKIETOK U KJIOHUPOBAHUE )KMBOTHBIX. METOT TpaHCIUIAHTALUU SIAEP
KJIETOK.

XpoMOCOMHasi W T€HHasg WHXEHepus. VICKyCCTBEHHBIM CHHTE3 T€Ha U
KoHCcTpyupoBanue pekoMOnHanTHbIX JTHK. focTimxenus v nepcrnekTUBbl XpOMOCOMHOM
Y TCHHOU WHXKEHEPHUH. DKOJIOTHIECKUE U ITHUECKUE TPOOIeMbl TCHHOW WHKEHEPUH.
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Menuuunckue Ouotexnonoruu. IloctreHomHas uudposas wmeaununa. [11P-
JUArHocTuka. MeTaboJI0OMHBIN aHANIN3, TEHOLUEHTPUYECKUI aHAIIN3 IPOTEOMA YEI0BEKa
IUISl OEHKH COCTOSIHUSA €T0 3J0pOBbs. Vcronb30BaHME CTBOJIOBBIX KIIETOK. TapreTHas
Tepanus paka. 3D-Ouommxenepuss s pa3pabOTKU  (yHAAMEHTATbHBIX OCHOB
MEIUIUHCKUX TEXHOJOTHM, CO3IaHUS KOMIUIEKCHBIX TKAaHEH COYETaHHEM TEXHOJIOTHM
TpeXMepHOro  OWOMpUHTHMHTA W  ckKapdonauHra  JUisi  pemieHus  3aaa4y
MEPCOHATU3UPOBAHHON MEULINHEI.

Cozianre BEeKTOPHBIX BAKIIMH C 1IEJIbI0 00ecrieuyeHus: KOMOMHUPOBAHHOM 3aIIUThI
or  Bo3Oyauteneidr  OPBU,  ycraHOBiIeHHME  MOJIEKYJSPHBIX  MEXAHH3MOB
¢bynkunonupoBanusi PHK-copepxammx BUPYCOB, BBI3BIBAIOIIUX 0OCOOO OIACHbIE
3a00s1€BaHuUs YEIOBEKA U )KUBOTHBIX.

Jlemoncmpayuu:

Tabnuyvt u cxemwvl: «Vcmonb30BaHME MHUKPOOPTaHU3MOB B IMPOMBIILICHHOM
pou3BoJICTBEY, «KieTtouHast umxeHepus», «'eHHast HHXEHEPUs».

Jlabopamopnas paboma «3yduenne 00beKTOB OMOTEXHOJIOTUM.

IIpaxmuueckas paboma «IloiryueHre MOJIOYHOKUCIIBIX TPOJTYKTOBY.

Ixekypcus  «buoTexHOMOrMST  —  BaXKHEWINAsl  NPOM3BOJWTENIbHAS  CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE MMPOU3BOJICTBO)Y.

11 KJIACC
102 4, u3 HUX 8 4 — pe3epPBHOE BPEMSI.

Tema 1. 3apo:kaeHue U pa3BUTHE IBOJIOLMOHHbBIX MPeEACTABJICHUI B OMOJIOTHH

OpomonnonHasa teopus Y. J[apsuna. [Ipeanocbuiku BOSHUKHOBEHUS TapBUHA3MA.
JKuzHb 1 HayuHas gearenbHoCcTh Y. J[apBuHa.

JBrkyiye cuiibl »BodoUMM BUIOB 1o Y. [lapBuHY (BbICOKasi MHTEHCUBHOCTH
Pa3MHOXEHHUSI OPraHU3MOB, HACJIEACTBEHHAs! K3MEHYMBOCTh, 00ph0a 3a CyIIeCTBOBaHHUE,
€CTEeCTBECHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmiienne cunternueckoir teopuu sBomooruu (CTD). HeirpansHas Teopus
sBoroIMU. COBpEMEHHAsI IBOJIIOIIMOHHAS] OMOJIOTHA. 3HAYCHUE IBOJIIOITMOHHON TEOPHH
B (pOpMHUPOBAHUM €CTECTBEHHO-HAYUYHOU KapTUHBI MUPA.

Jlemoncmpayuu:

Ilopmpemwi: Apuctotens, K. JIunueit, XK.b. Jlamapk, 3.0K. Cent-Unep, K. KioBbe,
Y. HapsuH, C.C. YerBepuxosn, N.U. llImansraysen, /1. Xonneiin, /I.K. benses.

Tabnuywr u cxemvt: «Cucrema >xxuBoil npuponasl (nmo K. Jluauero)», «JlectHuiia
XKUBBIX cymiecTB (mo Jlamapky)», «MexaHusm (GopMUPOBAHUS MPUCTIOCOOTICHUA Yy
pacTteHuil u kuBOTHbIX (1Mo Jlamapky)», «Kapra-cxema Mmapmipyrta myrtemectBus Y.
Hapsuna», «Haxoaxu Y. dapBuna», «@opmbl 60pbObI 3a cyliecTBOBaHUEY, «I1opoibi
rony6eit», «MHorooOpasue KymbTypHBIX GopM KamycTe», «[lopoasl momanmHmx
KUBOTHBIX», «CxeMa oOpazoBaHuss HOBBIX BUIOB (mo Y. JlapBuny)», «Cxema
COOTHOILICHHS JBUXKYIIMX CUJ 3BONIOUUN», «OCHOBHBIE TOJIOKEHUS CHUHTETUYECKOU
TEOPUH IBOJOLIAI.
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Tema 2. MUKpPO3IBOJIIOLHUS U €€ Pe3yJIbTaThl

[Tomynsus Kak 3IeMeHTapHas AUHUIA HBOIOLMHA. COBpEMEHHBIE METO/IbI OLIEHKH
TEeHETUYECKOTO pPa3HoOoOpa3usi W CTPYKTypbl mnomyisinui. V3meHenue reHodoHaa
MONYJSIIUA KAaK 3JIEMEHTAPHOE 3BOJIOLUUOHHOE SBJICHHE. 3aKOH TI'€HETUYECKOTO
paBHoBecus /. Xapau, B. Baitn6epra.

OnemeHTapHbi€ (PaKTOPBI (ABMKYILME CHUIIBI) 3BOIOUMN. MyTallMOHHBIN MpoLiecc.
KomOunatuBHast wu3MeHuuBOCTh. [Ipelip TreHOB — ciydaiiHble HEHalpaBlICHHbIE
M3MEHEHUS YacToT ajulesield B omyiauuax. D¢ ¢dekt ocHoBaTenss. Murpauuu. M3omsmus
MOMYJISIIHI: reorpaduueckas (IPOCTPaHCTBEHHAs ), OMooTnyeckas (penpoayKTHBHAS).

EctectBeHHbI1 0TOOp — Hanpapisouuil GpaxTop 3Bosounuu. opMbl €CTECTBEHHOTO
oTOopa: NBWXKYIIUH, CTAOMIU3UPYIOMNN, pa3pbiBatomui (qu3pynTuBHbIi). [lomoBoit
0T0Op. BO3HUKHOBEHUE U 3BOJIIOLMS COLUATBHOTO MOBEAEHUS JKUBOTHBIX.

[TpucnocobaeHHOCTh OpPraHU3MOB KaK pe3ynbTar MUKPO3BOJTIOLIUH.

Bo3HUKHOBEHHE TPUCIOCOOJIEHUIA y OpraHu3MOB. ApoMop(03bl U UAHOATANTALUH.
[Ipumepsl TpHUCTIOCOOIEHNUI Y OpraHU3MOB: MOP(OJIOTHUYECKHe, (HU3UOTOTUYECKHE,
OMoXMMHUYECKHUE, oBeAeHUecKre. OTHOCUTEIBbHOCTD MPUCIIOCOOIEHHOCTH OPTaHNU3MOB.
Bun, ero kpurepum u  CTpykTypa. BuaooOpa3oBaHue Kak — pe3yJsbTar
MUKPO3BOJIIOIMHU. V30IIsiIust — KITtoueBoil pakTop BumooOpazoBanus. [yt u ciocoObl
BUJ000pa30BaHUs: AJJIONIATPUYECKOE (reorpaguyeckoe), CUMIIATPUYECKOE
(?KOJIOTUYECKOE), «KMTHOBEHHOE (MOJUTLIONAN3alNs, THOpuan3amus). JmurensHoCTh
ABOJIFOLIMOHHBIX ITPOLIECCOB.

Mexanu3Mbl HOpMUPOBaHUS OMOJIOTUYECKOTO Pa3HOOOPa3HsL.

Ponb 3BOMIOIMOHHON OHONOrMHM B pa3pabOTKE HAyYHBIX METOJOB COXPaHEHHS
OouopazHooOpazusi. MHUKPOIBOMIONUS W KODBOJIOIHUS TApa3uTOB M HX XO3SEB.
Mexanu3mbl GOpMHUPOBAHUS YCTOMUMBOCTH K aHTUOMOTHKAM U CIIOCOOBI OOPHOBI C HEM.

Jlemoncmpayuu:

Ilopmpemui: C.C. UeTBepukoB, J. Maiip.

Tabauywl u cxemwvl: «MyTallMOHHAs U3MEHUUBOCTBY, «llomynsiinoHHas CTpyKTypa
Buga», «Cxema miposiBieHUs 3akoHa Xapau—BaitnOepra», «JIBuxkymime CHIIbI
HBOJIIOLIMMY»,  «ODKOJOrMYecKas H30JSLUsl  MOMyJAUMA  CeBaHCKOM  (openn»,
«l"eorpaduueckast M30IUMsA JTUCTBEHHUIBI CUOMPCKOM W JIMCTBEHHMIIBI J1aypCKOW»,
«lTonyAsiMoHHBIE BOJIHBI UYWCIECHHOCTH XHUIIHUKOB M XepTB», «Cxema JeHcTBUS
€CTECTBEHHOTro 0TOOpa», «®Dopmbl 00pbOBI 3a cymiecTBoBaHUEY», «HHIyCTpUaIbHBIMN
MenaHu3M», «KuBble uckonaemelie», «IIOKpOBUTEIBCTBEHHAs OKpacKa >KMBOTHBIX),
«IIpenynpexnaromas oxKpacka KUBOTHBIX», «DHU3HOJIOTUYECKUE aJanTalumny,
«IIpucnocobseHHOCTh OPraHU3MOB U €€ OTHOCUTENBHOCTEY, «KpuTtepuu Buaa», «Buasi-
nBoHukM», «CTpyKTypa BuAa B Mpupoae», «CrnocoObl BHI000pa30BaHUSD,
«l"eorpaduueckoe BUI000pa30BaHHWE TPEX BHIOB JaHABIIICH», «IKOJOTHYECKOE
BUI000pa3oBaHre BHUJIOB cuHMIly, «llomummonnsl pactenuit», «KamycTHO-peneyHbIn
THOpUIY.

21



Obopyoosanue: TepObapuu pacTCHUN, KOJUICKIIMHM HACEKOMBIX, Uydesia NTHI] U
3BEpeil C MpuMepamMu Pa3IUYHBIX MPUCIIOCOOJICHUHN, dydyesia NTHUIl U 3Bepel pa3HBIX
BUJIOB, repOapuu pacTeHHUM OIM3KUX BUIOB, 00Pa30BaBIINXCS PA3IMYHBIMU CIIOCOOAMH.

Jlabopamopnas paboma «BbIsiBIeHIE U3MEHUUBOCTU y 0COOEH OHOTO BUIAY.

Jlabopamopnas paboma «IlpucniocoOneHuss OpraHU3MOB U HX OTHOCHUTEIbHAs
1IETIECO00PA3HOCThY.

Jlabopamopnas paboma «CpaBHEeHHE BUJIOB 110 MOP(HOJIOTHUECKOMY KPUTEPHUIO.

Tema 3. Makpo3BoJIIOLUA U €€ pe3yJIbTAThI

Metoasl u3ydeHUs: Makpod3BoJiOIUU. [laneoHToNOrMYecKkrue METONbl W3YyUYEHUS
sBosroIuu. [lepexomaapie GopMbl U GUITOTEHETUYECKHE PSIBI OPTAHU3MOB.

buoreorpaduyeckue meTonibl n3yueHus 3Boonuu. CpaBHeHue (iopbl U GayHbl
MaTEpPUKOB M OCTPOBOB. buoreorpadpuueckue obOmactu 3emiu. Buabl-sHaemMuku u
PEJUKTHI.

OMOpPHOJIOTUYECKHE U CPABHUTEIBHO-MOP(OIOTHUECKHE METOAbl H3Y4YCHUS
BONMIONMU. ['eHeTHMUeckue MeXaHU3Mbl DSBOJIONMUA OHTOT€HE3a U TOSBICHUSA
ABOJTFOITMOHHBIX HOBIIECTB. [ OMOJIOTHYHBIC W aHAJOTUYHBIC OpraHbl. PyauMeHTapHbIC
OpraHbl U aTaBU3Mbl. MOJIEKYIISIPHO-TeHETHUECKUE, OMOXMMUYECKHUE U MAaTEMaTUUYECKUE
METOABl M3YyYCHHS OSBOJonHMH. [ oMonorudyapie TeHbl. COBpEMEHHBIE METOIBI
MOCTPOCHUS (DUIIOTEHETUYECKUX JIEPEBHEB.

XPpOMOCOMHBIE MyTaITUH U IBOJIIOIIS TEHOMOB.

OO6mue 3akoHOMEpHOCTH (IpaBwWiia) SBOJIOIMU. HeoOpaTUMOCTH HBONIOIUU.
AnanTtuBHas paguanvs. HepaBHOMEPHOCTh TEMITOB YBOJIOIIHH.

Jlemoncmpayuu:

llopmpemwvi: K.M. bap, A.O. Koanesckuii, ®. Mroiiep, J. ['ekkenb.

Tabnuyer u cxemvl. «DUIOTEHETUYECKUN Psil  JIOMIAAN», «ApPXEONTEPUKC,
«3Bepo3yorlie smepb», «Creronedanby, «Puanodurs», «CeMeHHbIE TTAIIOPOTHUKH,
«buoreorpaduueckue 30HbI 3eMiny, «Jlpeiid KOHTUHEHTOBY, «PenukTo», «HavyanbHbie
CTaauy >MOPHUOHAIBHOTO PA3BUTHUSL TMO3BOHOYHBIX JKMUBOTHBIX», «[ OMOJIOTHUHBIE U
aHAJIOTUYHBIC OpraHe, «PymuMeHTh», «ATaBU3MBD)Y, «XPOMOCOMHBIE HaOOPbI
YyejoBeKa W mMMNaH3e», «lJaBHble  HampaBiieHus — dBodonuny, «OoIme
3aKOHOMEPHOCTH 3BOIIOLII.

Obopyoosanue: KOMIEKIUU, TepOapuu, MYJSDKA HCKOMAEMBIX  OCTaTKOB
OpraHU3MOB, MYJISDKA TOMOJIOTHYHBIX, AHAJOTHYHBIX, PYAUMEHTApHBIX OPTraHOB U
aTaBU3MOB, KOJIJICKIIUA HACEKOMBIX.

Tema 4. IlpoucxoxkaeHue u pa3BuTHE :KU3HU HA 3emuie

HayuHnble runoTe3bl NPOUCXOXKICHUS KU3HU Ha 3emiie. AOMOreHe3 U maHCIepMus.
JloHaydHble TPEJCTABICHUS O 3apOXKICHUMU JKU3HU (KpeauuoHu3Mm). l'umoresa
IIOCTOSTHHOTO CaMO3apOKACHUS KU3HU U €€ omnpoBepkeHue omnbitamu O. Penm, JL.
Cnannannanu, JI. [Tactepa. [IponcxoxaeHue KU3HU U aCTPOOUOIIOTHSI.
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OcCHOBHBIE 3Tanbl HEOpPraHWYECKOW 3Bojtoluu. IlnanerapHas (reonoruyeckas)
ABOJIONMS. XUMHUYECKash 3BOJIIOIUA. AOUOTCHHBIM CHUHTE3 OPraHMYECKUX BEIIECTB
u3 Heopranmdeckux. Omeir C. Mumnepa u I'. FOpu. OOGpa3oBaHue MNOIUMEPOB U3
MoHoMepoB. KoaniepBarnas runore3a A.W. Onapuna, runore3a nepBudHoro 0yJsiboHa /1.
Xonzaeitna, reHernueckas rumnote3a I'. Memepa. Pu6o3umbl (T. Yek) u rumoresa
«vupa PHK» V. I'unbepra. ®opMupoBanre MeMOpaH U BOSHUKHOBEHHE MPOTOKIECTKH.

Hcropust 3emuin 1 MeToabl €€ u3ydeHus. VcKomaemble OpraHMYeCcKHE OCTAaTKH.
['eoxpononoruss u ee wmeronbl. OTHocUTeNbHAas M a0OCOJIOTHAsT T€OXPOHOJIOTHS.
['eoxpoHoOJIOrNYECKas MIKajla: 30HbI, 3Pbl, IEPUOJIbI, STOXU.

HauanpHble 3Tanbl opraHuydeckoil 3Bosonuu. [losBiaeHHME M ABOJIONUS TEPBBIX
KJIETOK. DBoJonns MeTabonn3ma. Bo3HukHOBeHHE MepBhIX 3KocucTeM. CoBpeMEHHbBIE
MUKpOOHBIE OMOIJIEHKM KaK aHajior MepBbIX Ha 3emiie coobimiecTB. CTpOMATOIUTHI.
[IpoxaprOThI U DYKapHOTBHI.

[IpoucxoxneHue 3ykapuoT (CUMOMOreHe3). OBOJIONUMOHHOE IMPOUCXOKIACHHUE
BUpPYCOB. [Iponcxox1eHre MHOTOKJIETOYHBIX OPTraHU3MOB. BOZHMKHOBEHUE OCHOBHBIX
TPYII MHOTOKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIE JTalbl SBOJIONUUA BBICHIMX pacTeHuil. OCHOBHbIE apoMOpP(O3bI
pactenuil. Beixon pacrenuit Ha cyuly. [losiBiIeHHE CIIOPOBBIX PACTEHUN U 3aBOECBAHUE
uMu cymu. CemenHble pacteHus. [IponcxoxieHne IBETKOBBIX PACTCHHIA.

OcCHOBHBIE 9Tallbl 3BOJIONMHU >KUBOTHOTO Mupa. OCHOBHBIE apOMOPQO3bI
®KUBOTHBIX. Benjackas ¢gayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX TUIIOB.
IlepBrie  xOpnOBbIE KUBOTHbIE. JKWM3HB B BOJAE. OBOJIOIUSA IMO3BOHOYHBIX.
[Tpoucxoxnenne ampuobuit u pentwimii. [IpoucxoxaeHrne MICKONUTAONIUX W MTHIIL.
[Mpunuun kmroyeBoro apomopdoza. OcBoeHre Oecro3BOHOYHBIMU M MO3BOHOYHBIMU
KUBOTHBIMHU CYIIIH.

PazButue Xu3HM Ha 3eMJie MO 3paM U MepuoAaM: apxeu, MpoTepo30ii, Maneo3oi,
Me3030i, KaiH030il. OOIas XapakTepuCTUKa KJIMMaTa U TeOJOTMYECKUX IMPOIIECCOB.
[TosiBeHne W paciBET XapakTEPHBIX OPraHU3MOB. YTIIEOOpa3oBaHUE: €r0 YCIOBUS
U BJIMSTHUE HA Ta30BbIA COCTaB aTMOCHEPHI.

MaccoBbie BBIMUpPAHHSI — OKOJOTHUYECKHME KpU3UChl mnpouuioro. I[lpuuunsl u
CIEACTBUSL MAacCOBbIX BbIMUpaHU. COBpPEMEHHBIM 3KOJIOTMYECKHIl KpPHU3UC, €ro
ocobenHoctH. [Ipobiema coxpaneHus 6Guopaznoodpasusi Ha 3emIie.

CoBpeMeHHass cucTeMa oOpraHudeckoro wwupa. llpuHIunsl Kiraccuduxanuu
opranu3MoB. OCHOBHBIE CUCTEMATUUECKUE TPYIIIbI OPTaHU3MOB.

Jlemoncmpayuu:

Ilopmpemwi: ©. Penu, JI. Cnannanuanu, JI. ITactep, 1.1. Meunukos, A.1. OnapuH,
. Xonneiin, I'. Mennep, C. Mumep, I'. FOpu.

Tabauyvr u cxemovr: «Cxema ombita @. Pegm», «Cxema ombita JI. Tlactepa mo
U3YUYEHHIO CaMO3apOoXIeHus XU3Hm», «Cxema onbita C. Muimepa, I'. IOpu», «OTans
HEOPraHWYECKON 3BOJOLUN», «I eoxpoHonornyeckas mkana», «HavanbHbie 3Tansl
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OpraHUYECKO IBOMIOIUNY, «CxeMa o0pa3oBaHUs DYKAPHOT MYTEM CHMOHMOTEHE3a»,
«Cucrema xuBOW mpupoas», «CTpoeHHe BHUpyCa», «ApoMop]o3bl pacTeHUi,
«Punnodutey, «OAHOKIETOYHBIE BOJOPOCIN», «MHOTOKIETOUYHBIE BOJOPOCIHY,
«Mxm», «llanmopotHukm», «looceMeHHbIE pacTeHus», «Opranbl LBETKOBBIX
pacTeHmit», «Cxema pa3BUTHS >KABOTHOTO MHUPA», «ApoMopdo3bl IKHUBOTHBIX),
«IIpocreiimmey», «Kumeunononoctueie», «llmockue uyepBu», «UIEHUCTOHOTHEY,
«Pp10BIY, «3emHOBOmHEIEY, «lIpecmbikatomuecsy, «lltumby, «MiekonHuTarOmMue,
«Pa3BuTHe XW3HU B apXeMCKOU dpey, «Pa3BUTHE JKU3HU B MPOTEPO3OUCKOU IpPEy,
«Pa3BuTHE KU3HU B MAJICO30MCKOU 3pey», «Pa3BUTHE )KU3HU B ME3030HMCKOU 3peEy,
«Pa3BuTHe XKU3HU B KaWHO30MCKOHN 3pe», «COBpEMEHHAsI CUCTEMa OPraHUYECKOTro
MUDPay.

Obopyoosanue: Tepdapun PaCTCHUN Pa3IMYHBIX OTACIIOB, KOJUICKIIUH HACEKOMBIX,
BJIAKHBIE TMPENaparbl XWBOTHBIX, PAKOBHUHBI MOJUIIOCKOB, KOJUIEKIIUUA WIJIOKOXKHUX,
CKEJIETHI IT03BOHOYHBIX KMUBOTHBIX, UyUella ITULl U 3BEPEU, KOJUIEKIIUM OKaMEHEIOCTEN,
MOJIE3HBIX UCKOMAEMBbIX, MYJISKH OPTaHUYECKUX OCTATKOB OPTaHU3MOB.

Bupmyanvnas nabopamopuas paboma «MoaenupoBanue onbiToB Munnepa—tOpu
[0 M3Yy4YCHUI0O aOMOTCHHOTO CHHTE3a OPraHMYE€CKUX COCIUHEHUN B TMEPBUYHOU
aTMocdepe».

Jlabopamopnas paboma «V3yueHne U ONMKUCAHUE UCKOMAEMBIX OCTAaTKOB JIPEBHUX
OpPraHu3MOB).

Ilpakmuuecxas paboma «W3yuenne ocoOCHHOCTEH CTPOCHHS PACTEHHUM pPa3HBIX
OTJICJIOB).

Ilpakmuuecxkas paboma «3yuyeHue OCOOCHHOCTEH CTPOEHHUS TO3BOHOYHBIX
YKUBOTHBIX).

Tema 5. IIpoucxo:xxaeHue 4eji0BeKa — aHTPOIOTeHe3

Pazniensl v 3aaun aHTpONIOIOrUK. MeTo1bl aHTPOIIOJIOTHH.

CraHOBIICHME TIPEICTABICHUM O TMPOUCXOXKICHUU 4YEIOBEKa. Penurnosnbie
B033peHUsa. COBpEMEHHbIE HAYYHBIE TEOPUH.

CXoncTBO 4e€noBEKa C KUBOTHBIMH. (CHCTEMAaTHUYECKOE TOJIOKECHHUE YEIIOBEKA.
CBueTenbCcTBa CXOJICTBA YENIOBEKA C JKUBOTHBIMU: CPABHUTEILHO-MOP(OIOTHYECKUE,
aMOpuosiornyeckue, (PU3noI0oro-0MoOXUMUIECKHe, MmoBeIeHUeckrue. OTIuns yenoBeKa
OT KUBOTHBIX. [IpAMOXOXKI€HNE U KOMIUJIEKC CBA3aHHBIX C HUM IMPHU3HAKOB. Pa3zButue
TOJIOBHOT'O MO3ra U BTOPOU CUTHAIIBHOU CUCTEMBI.

JIBrkymue cuibl ((hakTophl) aHTPONOreHe3a: OHOJIOTHYECKHE, COIMANIbHBIC.
CooTHolleHre OMOJIOTMYECKUX U COITMATBLHBIX (JaKTOPOB B AaHTPOIIOTEHE3E.

OcHOBHBIE CTaAUM aHTpPOTOreHe3a. PaHHUE dYeNOBEKOOOpPa3HbIE O0E3bSHBI
(IpOKOHCYJBI) U paHHHWE MOHTUJIBI — OOIIME MPEAKH YeTOBEKOOOpa3HbIX 00€3biIH U
moel. ABCTpaloONUTEKU — ABYHOTHE NpeAKd Joaeil. UenoBeK yMmenblid, MepBbIe
W3TOTOBJIEHUS OpyAWM Tpyla. YUenoBek NpsIMOXOASAIIMA W TMEPBBIA BBIXOJ JIKOJEH
3a npenesbl Appuku. YenoBek reiaenboeprckuii — o0mumil npeiok HeaHAepTaIbCKOTO
YEJIOBEKA U YEJIOBEKA pa3yMHOr0. YenoBeK HeaH AEPTaIbCKUN KaK BU JIFOAEH XOJI0AHOTO
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KInMaTa. YenoBeK pasyMHBIM COBPEMEHHOI'O THIIA, JEHUCOBCKHM YEJIOBEK, OCBOCHHUE
KOHTHHEHTOB 3a npeaenaMu Adpuku. [TaneoreneTrka u najieoreHOMHKa.

DOBoJIOLMS COBPEMEHHOro 4esoBeka. EcTecTBeHHBIH OTOOP B MOMYJISALHUSIX
yenoBeka. MyTalnoHHBIN mporecc U nonuMopdusm. IlomynsunonHsie BOJIHBI, Apeid
Ie€HOB, MUTpaIus U «3(PPEeKT OCHOBATENS B MOMYJIALMIX COBPEMEHHOTO YeJIOBEKA.

UYenoseueckne pacel. [lonsatue o pace. bompmime pacel:  €BpOINEOUIHAS
(eBpaswmiickas), aBCTpajo-HErpoujHas (SKBAaTOpUalIbHAas), MOHTOJIOUJIHAS (a3UATCKO-
amMepuKaHckasi). BpemMs u mnyTH pacceleHus UeloBeKa IO TIUIaHeTe. EIuHCTBO
yeynoBeueckux pac. Hayunas HecocrosiTenbHOCTh pacus3ma. [IpucnocoOiaeHHOCTD
YesloBeKa K pa3HbIM YCIOBUSIM OKpY’Karomel cpeabl. BinsHue reorpaguueckoil cpeabl
u aperida renoB Ha MOP(DOJIOTHIO U (PU3UOJIOTHIO YETIOBEKA.

MexnucuuIuinHapHble MeToAbl B (hrU3HUecKo (OMOJOTHYECKO) aHTPOMOIOTHH.
OBOJIIOLIMOHHASA AHTPONOJIOTHS W MAaJCOAHTPONOJIOTHS YEJIOBEYECKUX IOMYJISALIHM.
buoconuaneHbple HCCIENOBAHMS NPUPOABI 4enoBeka. McecinenoBaHue KO3BOJIOLMH
OMOJIOTUYECKOTO U COILIMAIBHOTO B YEJIOBEKE.

Jlemoncmpayuu:

llopmpemuwi: Y. lapBun, JI. Jluku, .5. Porunckuii, M.M. I'epacumos.

Tabauyvr u cxemwvr: «MeTonbl aHTPONOJOTUN», «['OJOBHOM MO3r 4YEIOBEKa,
«YenoBekooOpa3Hble  00€3bsiHB), «CKeNneT 4eIoBeKa U CKEJeT UIMMIIaH3e»,
«PyIMMEHTBI U aTaBU3MbD», «/IBHXKYILME CUJIBI aHTPONOTEHE3a», « DBOIIOLMOHHOE
JIPEBO YEIIOBEKAY, «ABCTPATIONUTEK», «HeNOBEK yMENbIN», «HeIOBEK MPAMOXOASIIUN,
«JlenncoBckui yenoBek» «Heangepraneuby, «KpomanboHB, «IIpenku demoBekay,
«JTarnbl 3BOJIIOIUY YEIIOBEKa», «Packl uenoBekay.

Obopyoosanue: My OKaMEHEIOCTEH, MPEAMETOB MaTEPUATIbHOM KYJIbTYpPHI
MPEAKOB YeJoBeKa, penpoaykuuu (dororpaduu) KapTUH € MHU(OJOTHYECKUMH U
OMONMENCKUMHU  CIOKETaMH  MPOUCXOXKACHUS  4eloBeka, ¢oTorpaduu  HAXOAOK
MCKOIIaeMbIX OCTATKOB YEJIOBEKA, CKEJIET YEJIOBEKa, MOJEIb Yeperna YyeloBeKa U uepena
IIMMIIaH3€, MOJENb KHUCTU 4YeJIOBeKa M KUCTU IIMMIIaH3€, MOJIEIU Topca MPEeAaKOB
YeJI0BEKA.

Jlabopamopnas paboma «3ydyeHue ocOOEHHOCTEH CTPOCHHUs CKejieTa 4YeloBeKa,
CBSA3aHHBIX C IPSIMOXO0KICHUEM).

lIpakmuueckas paboma «3yueHue 3KOJOTMYECKUX aJanTalui YEIOBEKa.

Tema 6. OJxosormss — Hayka O B3aHMOOTHOILICHUSIX OPraHU3MOB H
HAJOPraHU3MEHHBIX CHCTEM C OKpYsKamollei cpeaou

3apoxkaeHue U pa3BuTue dKojoruu B Tpyaax A. 'ym6onpara, K.®. Pynse, H.A.
Cesepuona, 3. I'ekkens, A. Tencnu, B.H. Cykauesa. Pa3aensl v 3a1aun 3xonoruu. CBsizb
AKOJIOTHH C IPYTUMU HAyKaMH.

Metonel sxosioruu. IlosneBbie HaOMOACHUS. OKCIEPUMEHTHI B  AKOJOTHH:
MIPUPOHBIE U TabopaTopHbie. MojiemMpoBaHre B SKOJOTUHA. MOHUTOPHUHT OKPYKaIOIIen
CpeIbl: JTIOKAJIbHBIN, PETUOHATBHBIN U TJIOOAIbHBIN.
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3HaYeHUe IKOJIOTUUECKUX 3HAHUU ISl YeI0oBeKa. DKOJIOTUYECKOE MUPOBO33PEHUE
KaKk OCHOBa CBS3€H YeEJOBE4YeCTBA C Npuponor. DOpMUPOBAHHE HSKOJOTHYECKON
KYJbTYPbI U SKOJIOTUYECKON TPaMOTHOCTH HACEJICHUS.

Jlemoncmpayuu:

Ilopmpemeor: A. T'ymoonsar, K.®. Pynbe, H.A. CeBeprios, 3. I'ekkens, A. Tencnu,
B.H. Cykaues.

Tabnuuyvt u cxemwvl: «Pa3mensr »komorum», «Meroasl sKodorum», «Cxema
MOHHUTOPHUHTA OKPYKAIOUIEH CpeIbD».

Jlabopamopnas paboma «3yuenne METO0B IKOJIOTHUECKUX UCCIICOBAHUID.

Tema 7. Opranusmsl u cpea 00MTAHUS

Okonoruyeckre (aKTopbl M 3aKOHOMEPHOCTH ux nevctBus. Kiaccudukanms
HKOJIOTMYECKUX (PAKTOpPOB: abmMOTHUYECKUE, OMOTHYECKHE, AaHTpoInoreHHele. OO6mue
3aKOHOMEPHOCTH  JIEUCTBUS  3KoJiormueckux (aktopoB. IlpaBuno muHMMyMa
(K. Inpenrens, FO. JIubux). TonepaHTHOCTh. DBpUOMOHTHBIE M CTEHOOMOHTHBIC
OpTraHHU3MBI.

AbuoTtnueckue (axropbl. CBeT Kak 3koyiornueckuil dakrtop. [ledicTBue pa3HBIX
YYaCTKOB COJIHEYHOI'O CIIEKTpa HA OpPraHU3Mbl. OJKOJOTMYECKHE TIPYIIIbl pPaCTEHUMN
Y )KUBOTHBIX IO OTHOLLIEHHUIO K cBeTy. CUTHAJIbHAS poJib cBeTa. DOTONEPUOAN3M.

Temnepatypa kak 3kojorudeckuil paxrop. JleiicTBue TemnepaTypsl Ha OpraHU3MBI.
[ToMKHIIOTEpMHBIE M TOMOWOTEPMHBIE OPraHU3MbI. OBPUTEPMHBIE M CTEHOTEPMHBIE
OpPTraHHU3MBI.

Bnaxnocts kak oskonorumdeckuid ¢akrop. [lpucrnocoOneHust pacteHuil K
noJepXaHuo BogHOro OanmaHca. Knaccugukainus pacTeHU O OTHOIIEHHIO K BOJIE.
[IpucnocoOseHust ) KUBOTHBIX K U3MEHEHHUIO BOJIHOTO peXHUMa.

Cpenbl oOuTaHWsl OPraHMW3MOB: BOJHAs, HA3€MHO-BO3JYyIIHAs, IOYBEHHAs,
rIIyOMHHAs MOJANOYBEHHAs, BHYTPHOpPraHUu3MeHHas. OU3NKO-XUMUYECKHE OCOOEHHOCTH
cpen oOuTaHus opraHu3MoB. IIprcrnocobeHrst OpraHu3MOB K KM3HU B Pa3HbBIX Cpellax.

buonornyeckne putmsl. BHemHne n BHyTpeHHHE pUTMbI. CyTOYHBIE U TOAUYHBIE
putMbl. [Iprcnoco0IeHHOCTh OPraHU3MOB K C€30HHBIM U3MEHEHMSIM YCIOBUM KU3HHU.

Kusznennsie popmbl opranuzmon. [lonsitue o xuzHeHHou ¢opme. KuzHeHHBIC
(GopMBbl pacTeHMil: J1epeBbsl, KYCTAPHUKH, KYCTapPHUYKH, MHOTOJIETHHE TpPaBbl,
onHoJieTHUE TpaBbl. JKu3HEeHHblE (GOPMBbI KMUBOTHBIX: THUAPOOUOHTHI, T'€OOMOHTHI,
a’poOnoHThl. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HH.

buotnueckue ¢akrtopsl. Buasl OMOTHYECKHMX B3aMMOACHCTBUIN: KOHKYpPEHIIMS,
XHUIIHUYEeCTBO, cuMOno3 u ero Qopmbel. [lapasutusm, koomepanusi, MyTyaju3M,
KOMMEHCaNU3M (KBapTUPaHTCTBO, HaxJieOHU4YecTBO). HeTpoduueckue B3anmMoaeicTBUS
(Tonmmueckue, dopudeckue, dhadpuyeckue). 3HaUeHHE OMOTHUUYECKUX B3aMMOJICUCTBUMN
JUIA CYLIECTBOBAHMSI OpPraHU3MOB B cpeae oOuTaHus. [IpuHIMI KOHKYpEHTHOTrO
UCKJTFOYCHHS.
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Jlemoncmpayuu:

Tabnuysr u  cxemvl: «Ixojormueckue  (akTtope», «CBETOBOM  CIEKTpPY,
«DKOJIOTUYECKUE TPYIIbl KUBOTHBIX IO OTHOIIEHUIO K CBETY», «TemnokpoBHbIE
KUBOTHBIE», «XOJIOAHOKPOBHBIE  KHUBOTHBIE», «DU3MOIOTMYECKHE  aJanTaluu
KUBOTHBIX», «Cpeaipl 00uTaHHs OPraHu3MOBY, «bronoruueckue puTMe, « Ku3HeHHBIE
GopMbl  pacteHuit»,  «KusHeHHble  (QOpPMBI  KHUBOTHBIX»,  «DKOCHUCTEMA
IIMPOKOJUCTBEHHOIO Jiecay, «JKOCHCTeMa XBOWHOro Jjeca», «llemum nuTaHus»,
«XumanuectBoy, «Ilapazutuzmy», «Konkypeniusy, «Cumonosy, «KoMMmeHcanusm.

Obopyoosanue: repObapun pacTeHUN U KUBOTHBIX, IPUCTIOCOOJIEHHBIX K BIUSHUIO
Pa3IMYHBIX AKOJIOTUYECKUX (PaKTOpPOB, repOapuu CBETONIOOMBBIX, TEHETIOOMBBIX U
TEHEBBIHOCJIMBBIX PACTEHHI, CBETOJIOOMBBIC, TEHEIIOOUBBIE W TEHEBBIHOCIIHBBIC
KOMHAaTHbIE pPACTEHUs, TIepOdapuu W KOJUIEKIMU TEIUIOIIOOUBBIX, 3UMOCTOMKHX,
MOpPO30YCTOMYMBBIX PpAaCTEHUW, Yyyena TMTHL W 3Bepei, repOapuu PpacTEeHHI,
OTHOCSIIUXCS K rUrpoduram, kcepopuram, Me30puTaM, KOMHATHBIE PACTCHUS JaHHbBIX
IPyII, KOJUIEKIIMU >KUBOTHBIX, OOMTAIONIMX B Pa3HbIX Cpellax, repdapuu U KOJUIEKIUU
pacTeHUN W KUBOTHBIX, OOJIAJAIOIIMX YEepTaMH MPUCIOCOOJEHHOCTH K CE30HHBIM
U3MEHEHUSIM YCJIOBUM JKM3HHM, TepOapuud M KOJUIEKIMHM PACTEHUHM M KUBOTHBIX
Pa3IMYHBIX JKU3HEHHBIX (OPM, KOJUIEKI[MU >KUBOTHBIX, YYaCTBYIOIIMX B Pa3JIMYHBIX
OMOTUYECKUX B3aUMOJCHCTBUSIX.

Jlabopamopnasa paboma «BblBleHUE MPUCTIOCOOIEHUM OPraHW3MOB K BIIMSHUIO
CBETaY.

Jlabopamopnas paboma «BbIsiBIIeHHE TPUCIIOCOOJICHUN OPraHU3MOB K BIIMSTHUIO
TEMIIEPATYPBDY.

Jlabopamopnas paboma « AHaTOMHUUYECKHE OCOOCHHOCTH PACTEHUH U3 pa3HBIX MECT
OoOUTaHUY.

Tema 8. JkoJs10rusi BUIOB ¥ NOMYJISIIIAN

DKOJIOTHYECKUE XapaKTEPUCTUKH momyisuuu. [lomymsuus kak Ouojornyeckas
cucrema. Poyib HEOJTHOPOJHOCTH Cpebl, (PU3MYECKUX OaphepoB M OCOOCHHOCTEU
OuoJIOTUH BHUIOB B (POPMHUPOBAHUU TIPOCTPAHCTBEHHON CTPYKTYpHI ITOIYJISIIAM.
OCHOBHBIE TTOKA3aTENN MOMYJISIIANA: YACIEHHOCTb, TJIOTHOCTh, BO3pAacTHAs M MOJIOBas
CTPYKTYpa, POXKIAEMOCTh, IIPUPOCT, TEMIT POCTA, CMEPTHOCThH, MUTPALIHS.

DKoJoru4ecKass CTpykTypa mnomyjaiuu. OIEHKa YHCJIEHHOCTH TOMYJISLNH.
JlnvHaMuka nomyJSIMMA W €€ PErysinusa. DHOTMYECKMM MNOTEHUHAT MOIYJISLHHU.
MopaenupoBanvue IUHAMHUKKA nonyysinud. KpuBbie pocTa YMCIEHHOCTH MOMYJISILINM.
Kpusbie BepKkUBaHUS. Perysius 4ucIeHHOCTH MOMYJIAIHA: POJIb (HaKTOPOB, 3aBUCAIIINX
Y HE 3aBUCAIINX OT IUIOTHOCTU. DKOJOTUUECKHUE CTpaTeruu BusoB (r- u K-ctparerun).

[Tonstre 00 sKxoorudyeckoi Huie Bujaa. Mecroobutanue. MHoroMepHasi MOJIEhb
skosiornyeckor Humu JI.M. XarunmHcoHa. Pa3Mepbl DKOJIOTMYECKOM  HUILIW.
[TorenuuanbHas U peaIn30BaHHAS HUILIN.

Bup kak cuctema nonymisiuuid. Apeaiibl BUIOB. BUJIbI M UX )KM3HEHHbBIE CTPATETHH.
ODKOJIOTHYECKHUE DYKBUBAJICHTHI.
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3aKOHOMEpPHOCTHU MOBEACHUS U MUTpalUi KUBOTHBIX. bruonornyeckue MHBa3uu
qy>KEpOJHBIX BUOB.

Jlemoncmpayuu:

llopmpem: J1.N. XaT4nMHCOH.

Tabnuyvr  u  cxembl:  «OKOJOTMUECKUE  XAPAKTEPUCTUKU  TOMYJIALIUI,
«IIpocTpaHcTBeHHasl CTPYKTypa MOMYJISIUNY, «Bo3pacTHble mUpaMuIbl TOMYJISILIUI,
«CKOpOoCTh 3acesieHHs] TOBEPXHOCTH 3E€MJIM Pa3IMUHBIMU OpraHu3MaMu», «Mojenb
skonornyeckor Humm JI.M. XaTanHcoHay.

Obopyodosanue: TepOapun paCTeHUH, KOJIJIEKIIUU )KUBOTHBIX.

Jlabopamopnas paboma «IIpucnocoOaeHust CeMsiH paCTEHUHN K PaCCEIICHUIO.

Tema 9. Jko10rus CO001IECTB. IKOJIOTMUECKHE CUCTEMBI.

CooO1ectBa oprann3MoB. bruorieHo3 u ero cTpykrypa. CBsi3u MEXKIy OpraHu3MaMu
B OHOIIEHO3E.

Okocucrema kak otkpbiTas cucreMa (A.Jl. Tencnu). dDyHKIMOHAIBHBIE OJIOKH
OpraHu3MOB B JKOCHUCTEME: MPOJYLEHTH, KOHCYMEHTBI, peAyleHThl. Tpoduueckue
ypoBHU. Tpoduueckue nenu u cetu. AGuoTrdeckue 0610k 3kocucteM. [10UBBI U MBI
B 9KocucTeMax. KpyroBopoT BeIeCTB U MOTOK YHEPTUH B SKOCUCTEME.

OCHOBHBIE MOKa3aTeNM IKOCHUCTEMBI. bHoMacca UM MPOAYKUHUS. DKOJIOTHYECKHE
MUPaMUJIbl YUCesl, OMOMACChl U SHEPTUHU.

HamnpaBieHHbie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKieccuu. llepBuuHbIe U
BTOPUYHBIE CYKIICCCUU M WX MPUYUHBI. AHTPOIIOTCHHBIC BO3JCHCTBHS Ha CYKIIECCHHU.
Knumaxcuoe coobmiectBo. buopaznoobpaszue v moaHoTa KpyroBOpOTa BEIIECTB — OCHOBA
YCTOMYHUBOCTH COOOIIIECTB.

[IpupoaHbIE 5KOCUCTEMBI.

AHTpOIIOT€HHBIE AKOCUCTEMBI. ArposkocucTemMa. ArpoueHo3. Paznmuus Mexuay
AQHTPOITOTCHHBIMU U TIPUPOTHBIMH 3KOCHCTEMaMHU.

Ypb6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. ['opojckas diopa u
dayna. CunHanTponuzanus ropojckoil ¢dayHbl. buonornueckoe M XO35SUCTBEHHOE
3HAUYEHUE arpOdIKOCUCTEM U YPOOIKOCHCTEM.

3akoHOMEpHOCTH  (POPMHUPOBAHUST OCHOBHBIX B3aUMOJICHCTBUN  OPraHU3MOB
B 9SKocucTeMax. [lepeHOC sHEpPruM M BEIIECTB MEXKIYy CMEKHBIMU SKOCHCTEMaMH.
VY CTOMYUBOCTh OPraHW3MOB, TMOMYJISIIMA U SKOCUCTEM B YCIOBUSX E€CTECTBEHHBIX U
AHTPONIOTEHHBIX BO3ACHUCTBUM.

MeTo10510THSI MOHUTOPUHTA €CTECTBEHHBIX M AHTPOTIOT€HHBIX SKOCUCTEM..

Jlemoncmpayuu:

Ilopmpem: A.Jl. Tencnu.

Tabauywvl u cxemol: «CTpyKTypa OHOIIEHO3a», « IKOCHCTEMA IUPOKOJIMCTBEHHOTO
jeca», «JKocCHUCTeMa XBOWHOIro Jiecay, «DyHKIIMOHAIbHBIC TPYIIbI OPraHW3MOB B
skocucreMe», «KpyroBopor BemectB B skocuctemey, «llenu muranus (mactOumHasi,
NETpUTHAsA)», «IKOJIOTHYECKass THpaMuia 4YucCell», «DKOJIOru4yeckas MNUpaMuaa
ouomacchl», «JKojJoruueckas mnupamuga sHeprun», «OOpazoBaHue 00y0TaY,
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«IlepBuunas cykueccus», «BoccTaHoBieHue Jjeca IMocie Moxkapa», «IKocucTeMa
03epa», «ArporeHo3», «KpyroBopoT BeIIeCTB M MOTOK JHEPTHH B arpoleHO3e»,
«IIpumepsnl ypOO3KOCHUCTEM.

Obopyoosanue: tepbapuu pPaCcTCHUM, KOJUICKIIMM HACEKOMBIX, Uydesia NTHI] U
3Bepeil, repOapuu KyJbTYPHBIX U JUKOPACTYIIMX PACTCHHUM, aKBapuyM Kak MOJEJb
HKOCHUCTEMBI.

IIpakmuueckas paboma «I3yuenue u onucanue ypoosIKOCHUCTEMBD.

Jlabopamopnas  paboma «VI3ydyeHue pa3zHOOOpa3us MEJIKUX IMOYBEHHBIX
YJIGHUCTOHOTHX B Pa3HBIX SKOCUCTEMAX).

IKcKypcus « IKCKypCcHsi B THIIMYHBIN OMOTeo11eHo03 (B 1yOpaBy, OEpe3HsIK, EIbHUK,
Ha CYXOJIOJIbHBIN WJTM IOWMEHHBIN JIyT, 03€p0, O0I0TO)».

OKckypcusa « IKCKYPCHsI B arpOdKOCHUCTEMY (Ha TMOJI€ MK B TETUTUYHOE XO3SHCTBO)».

Tema 10. buocgepa — rirodanbHast IKOCHCTEMA

buochepa — oOmennanerapHas o6oyiouka 3emiid, TJ€ CYIIECTBYET WM
CyIIeCTBOBaJIa >XM3Hb. Pa3BuTHe mpeacTaBieHuid o Omocdepe B Tpymax I. 3rocca.
Yuenue B.M. Bepnajuckoro o ouocdepe. Obmactu Ouochepsl u ee cocrta. JKupoe
BEILECTBO OMOC(hEPBI U €ero PyHKIHUU.

3aKOHOMEpPHOCTH cyliecTBoBaHusl Ouocdeprl. OcoOeHHOCTH Ouocdepsl Kak
rJ100aNbHON 3KOcHCTeMbl. J[nHamuueckoe paBHOBecue B Ouocdepe. KpyroBopotsl
BEILIECTB U OMOr€OXMMHUYECKHE LHUKIbI (Yriiepoaa, a3ora). PUTMHUYHOCTH SIBIEHUN B
ouocdepe.

3oHanbHOCTH Onocheprl. [lonsarue o 6uome. OCHOBHBIE OMOMBI CYIIW: TYHJIpa,
XBOWHBIE Jieca, CMEIIIaHHbIE U MIUPOKOJUCTBEHHBIC Jieca, CTENHU, CaBaHHbBI, IMYCTHIHU,
TPOMUYECKHE JIECa, BHICOKOTOPhs. Kiumar, pacTUTENbHBIA U KUBOTHBIM MUP OMOMOB
CyILH.

CtpykTypa ¥ GYHKIHS KUBBIX CHUCTEM, OIICHKAa MX PECYpCHOTO TOTEHIMANA U
onocdepHbIX PYHKIMUIA.

Jlemoncmpayuu:

llopmpemui: B.1. Bepnaackuii, 3. 31occ.

Tabnuyer u cxemor: «l'eochepnr 3emnu», «KpyroBopor aszora B MOpHUPOAEH,
«KpyroBopor yriaepoga B mpupoae», «KpyroBopor Kuciopoga B IPUPOIE»,
«KpyroBopoT BozbI B ipupoae», «OCHOBHBIE OMOMBI cyminy, «KinumaTuyeckue mosica
3emmm», «TyHmpa», «Taitray, «Cmemansbii Jec», «lIIUPOKOTUCTBEHHBIN JIECH,
«Crenby, «CaBanHay, «IlycTeinsy, « Tponnueckuii jiecy.

Obopyodosanue: repdbapun pacCTEHU pa3HbIX OMOMOB, KOJUICKIIUU KUBOTHBIX.

Tema 11. YestoBeKk u OKpykaoumias cpeaa

DKOJIOTUUECKHEe KPU3UCHI U MX TpUYMUHBL. Bo3zeiicTBue denmoBeka Ha Ouocdepy.
3arpsi3HEHHE BO3AyITHOM cpeanl. OXpaHa Bo3yxa. 3arpsa3HeHue BogHou cpeapl. OxpaHa
BOJHBIX pecypcoB. Paspymienue mouBbsl. OXpaHa TMOYBEHHBIX pecypcoB. M3meHeHue
KJIUMATA.
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AHTpPONOreHHOE BO3JECHCTBUE HA PACTUTENBbHBIA W JKUBOTHBIA Mup. OxpaHa
PACTUTENBHOTO U KUBOTHOTO Mupa. OCHOBHBIE NPUHIIMIIBI OXpaHbl pUpoasl. KpacHsie
kHUrH. Ocobo oxpansiemble npupoansie Tepputopun (OOIIT). borannueckue canpl u
300JIOTMYECKUE TTApKH.

OCHOBHBIE NPHHLMIBI YCTOMYMBOIO PAa3BUTHSA YEJIOBEYECTBA MW IMPUPOJBI.
PannoHansHOE MPUPOIONOJIB30BAHUE U COXPAaHEHUE OHMOJOTMYECKOTO pazHOOOpasusd
3emuu. OO1IME 3aKOHOMEPHOCTH TJ100AIBHBIX 3KOJOTHYECKUX KpU3HCcOoB. OcoOeHHOCTH
COBPEMEHHOTO KPU3UCA U €TI0 BEPOSITHBIC ITOCIIEICTBHS.

Pa3BuTre METO0B MOHUTOPUHIA PA3BUTHSI ONTACHBIX TEXHOT€HHBIX MPOLIECCOB.

Jlemoncmpayuu:

Tabnuyvl u cxemwvl: «3arpsi3HEHUE aTMOCQEPB, «3arps3HEHUE THIPOCHEPHD,
«3arpsi3HeHHe 1ouBb», «IlapHukoBbIil 3¢ dekT», «Ocobo oxpaHsieMble IPUPOIAHBIE
TEPPUTOPHUI», «MOJeNH yIPaBIIEMOTro MUPay.

Obopyoosanue: potorpadun oXpaHsIeMbIX PACTEHUN U )KUBOTHBIX KpacHol KHUTH
Poccniickont @enepanun, KpacHoil KHUTH pernoHa.
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IHJIAHUPYEMBIE PE3YJIbTATBI OCBOEHMUSA ITPOI'PAMMBI
1O BUOJIOTUHX HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBAHUS K pE3yIbTaTaM OCBOSHUS 00yUJaIOIIIUMHUCS
mporpaMM CpeaHero oOmero o0pa3oBaHUS: JUYHOCTHBIC, METalpeAMETHbIE U
MpPEIMETHBIE.

B cTpykType JIMYHOCTHBIX pE3yJIbTAaTOB OCBOCHHS IPOTPaMMBbI IO OHOJIOTHHU
BBIJICTICHBI CIEAYIONIUME COCTaBIISIIOIIME: OCO3HAHHWE OOYYarOIUMUCS POCCUUCKOM
IrPpaXIAHCKOM UJEHTUYHOCTH — TFOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSTEIbHOCTU U
CaMOOTIPE/ICIICHUIO, HAJIMYUE MOTHUBAIIMU K OOYYEHHIO OHOJIOTHH, IEJICHANPaBICHHOE
pa3BUTHE BHYTPEHHUX YOEKIECHUU JIMYHOCTA HAa OCHOBE KIIIOUEBBIX IIEHHOCTEH H
HUCTOPUYECKUX TPAULIMI pa3BUTHUSI OMOJOTUUECKOTO 3HAHUSI, TOTOBHOCTD M CITOCOOHOCTh
o0y4Jaronmxcsi pyKOBOJCTBOBAaThCA B CBOEH JIEATENbHOCTH IIEHHOCTHO- CMBICIIOBBIMU
YCTaHOBKaMHM, TMPUCYLIUMH CHCTEME OHOJIOTHYECKOro oO0pa3oBaHUs, HaJIu4yue
MIPABOCO3HAHUSL SKOJOTHYECKON KYyJIbTYpbl, CIIOCOOHOCTH CTaBUTh LEIU U CTPOUTH
KU3HEHHBIE TIJIaHBI.

JInyHOCTHBIE PE3yiabTaThl OCBOEHHUSI MPOrpaMMbl MO OWOJOTHUU JIOCTUTAIOTCS B
€IMHCTBE Y4eOHOM U BOCIUTATEILHOM IEITEIIbHOCTH B COOTBETCTBUM C TPAUIIMOHHBIMU
POCCUHCKUMHU COLUMOKYJIbTYPHBIMU, HCTOPUYECKUMU U JYXOBHO- HPABCTBEHHBIMU
IICHHOCTSIMU, TPUHATBIMU B OOIECTBE TNIpaBUJIaMM M HOpPMaMHu TIOBEJICHUS U
CIOCOOCTBYIOT MPOIIECCAM CAMOIIO3HAHMSI, CAMOBOCIIUTAHUS U CAMOPA3BUTHSI, PA3BUTHS
BHYTPEHHEW MO3UILINY JUYHOCTH, IATPUOTU3MA U YBAXKEHUS K 3aKOHY U MPABOMOPSIIKY,
YeJOBeKY TpyJa U CTapuieMy [OKOJIEHHWIO, B3aMMHOTO YBa)XCHUs, OEpPEKHOIO
OTHOILIEHUS] K KYJbTYPHOMY HACIEIHWIO M TPAIULMSAM MHOTOHAI[MOHAIBHOTO Hapoa
Poccuiickon denepanuu, Npupoae U OKPYKarollen cpee.

JInyHOCTHBIE pE3ysbTaThl OCBOCHUS y4eOHOTO mpeaMera «buosiorus» mg0JKHBI
OTpaxaTb ~ TOTOBHOCTh M  CIOCOOHOCTh  OOYYaIOIIUXCS  PYKOBOJICTBOBATHCS
chOpMHUPOBAaHHOW BHYTPEHHEH TO3MIMEH JUYHOCTH, CHCTEMOH IIEHHOCTHBIX
OpUEHTAIUM, MO3UTUBHBIX BHYTPEHHUX YOEKICHUM, COOTBETCTBYIOIIUX TPATUIIUOHHBIM
IIEHHOCTSIM POCCHUHCKOTO OOIIEeCTBa, pACIIUPEHUE >KU3HEHHOTO OIbITa M OIBITA
NEATEIbBHOCTH B TPOLIECCE peAM3allMd OCHOBHBIX HAIPaBJICHUN BOCHUTATEIbHOU
NEATEeIbHOCTH, B TOM YHCJIC B YACTH:

1) rpaKaaHCKOro BOCIIMTAHUS:

c(OPMHUPOBAHHOCTh TPAXKIAHCKOW MO3ULMU OOYyYAIOIIErocsi  KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUKCKOT0 OOIIECTBA;

OCO3HAHHME CBOMX KOHCTUTYLHMOHHBIX MpPaB U O0S3aHHOCTEW, YBAKEHHE 3aKOHA
Y IIPaBOIIOPSIKA;
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TOTOBHOCTh K COBMECTHOM TBOPYECKOW AESATENbHOCTH MPHU CO3TAHUM yUEOHBIX
MPOEKTOB, PEIICHUN YYEOHBIX U MO3HABATEIBHBIX 3a/1a4, BHIOTHEHUH OMOJIOTUYECKIX
JKCIIEPUMEHTOB;

CIIOCOOHOCTh OMPENEIATh COOCTBEHHYIO TMO3UIMIO MO OTHOIIEHUIO K SIBICHUAM
COBPEMEHHOM KU3HU U OODBIICHITH €€;

YyMEHUE Y4YUTHIBaTh B CBOMX [JIEHCTBUAX HEOOXOAMMOCTh KOHCTPYKTHUBHOTO
B3aMMOJICUCTBHS JIIOICH C pa3HbIMU YOEXKICHUSIMH, KYJIbTYPHBIMU IIEHHOCTSMU U
COLIMAJIbHBIM ITOJI0KEHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B MPOIECCE COBMECTHOI'O BBITIOJHEHUS YUEOHBIX,
II03HABATEBHBIX U MCCIIENOBATEIIbCKUX 3a7a4, YBAXKUTEIBHOIO OTHOLICHUS K MHEHUIO
OTIIIOHEHTOB MPH 00CYKIEHNU CIIOPHBIX BOIPOCOB OMOJIOTHYECKOTO COJIEPIKaHUS;

TOTOBHOCTB K T'YMaHUTApHOMN U BOJIOHTEPCKOM JESATEIBHOCTH;

2) IATPUOTHYECKOI0 BOCIIMTAHUSA

c(hOpPMHUPOBAHHOCTh POCCUUCKOM TPaX)JTAHCKON HJIEHTUYHOCTH, MATPUOTU3MA,
YBaXEHHSI K CBOEMY HApOJly, YyBCTBA OTBETCTBEHHOCTH nepena PonuHoi, ropaoctu 3a
CBOM KpaW, CBOK PoauHy, CBOM S3BIK M KyJbTypy, MNpPOLLIOE M HACTOSIICE
MHOTOHAIIMOHAJIBHOTO Hapoja Poccuu;

[ICHHOCTHOE OTHOILICHUE K MPUPOAHOMY HACIECAUI0O M TAaMSATHUKAM IPUPOIBI,
TOCTHXKEHUAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSAX, TPYAE;

CIIOCOOHOCTh OIEHUBATh BKJIAJI POCCUHCKUX YYEHBIX B CTAHOBJIEHUE U PAa3BUTHE
OMOJIOTHY, TIOHUMAaHUS 3HAYCHUs OMOJIOTMU B MO3HAHUU 3aKOHOB MPUPOJIBI, B KU3HU
YeJI0BeKa U COBPEMEHHOTO 00IIIECTBA;

ujeiiHas yOeXJIeHHOCTb, TOTOBHOCTh K CHyKeHut0 u 3amure OTedecTsa,
OTBETCTBEHHOCTb 3a €r0 CyaAb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS

OCO3HaAHUE JTYXOBHBIX LIEHHOCTEN POCCHUHCKOTO Hapo/a;

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMS, THYCCKOTO ITIOBEACHUS;

CIIOCOOHOCTh ~ OIIEHMBAaTh CUTyallMI0 M TMPUHUMATh OCO3HAHHBIC pEIICHUs,
OPUEHTHUPYACh HA MOPAJIbHO-HPABCTBEHHBIC HOPMBI U [IEHHOCTH;

OCO3HAHME JIMYHOTO BKJIa/ia B MOCTPOEHUE YCTOMUMBOTO Oy AyIIEro;

OTBETCTBEHHOE OTHOIICHUE K CBOUM POIUTEINISM, CO3JAAaHHUI0 CEMbH Ha OCHOBE
OCO3HAHHOT'O MPHUHATHS LEHHOCTEHM CEMEWHOM XU3HU B COOTBETCTBUHU C TPAAULIHSMU
HaponoB Poccuu;

4) 3¢TeTHYEeCKOT0 BOCIIMTAHMSI:

ACTETUYECKOE OTHOIIEHWE K MHpPY, BKJIIOYAs OCTCTHKY OBbITa, HAYYHOTO
¥ TEXHHYECKOTO TBOPYECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIICHHMIA;

MOHMMaHUE SMOIIMOHAJILHOTO BO3JCUCTBHUS KUBOH TPHPOABI U €€ IICHHOCTH;

TOTOBHOCTb K CAMOBBIP@KEHUIO B PA3HBIX BUIaX UCKYCCTBA, CTPEMJICHUE MPOSIBIIATD
KayecTBa TBOPUYCCKOMN JTMIHOCTH,
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5) pusuveckoro BOCIUTAHUA:

MOHMMAHUE U pealih3alvs 3I0pOBOro U Oe3omacHoro obpasza *u3HU (30pOBOE
MATaHue, COOIIOJCHNE TUTHECHUYCCKUX TMPaBUI W HOPM, COQIIAHCHUPOBAHHBIN PEXUM
3aHATHHI U OTHbIXA, peryJisipHas pu3ndeckas akTUBHOCTD), OEPEKHOTO, OTBETCTBEHHOTO
U KOMIICTCHTHOTO OTHOIIEHUS K COOCTBEHHOMY (U3MYECKOMY W TICUXHYECKOMY
3JI0POBBIO;

MOHUMAaHUE [EHHOCTH MPaBUJ UHAUBUIYAIBHOTO U KOJJIEKTUBHOTO 0€30MacHOro
MOBEACHUS B CUTYAIMIX, YTPOXKAIOIINX 3I0POBBIO U )KU3HU JIOJIEH;

OCO3HAHHWE TIOCICACTBUI ¥ HENPUATHS BPEIHBIX MPHUBBIUCK (YMOTpeOICHUS
AJIKOTOJIs1, HAPKOTUKOB, KYpEHUs);

6) TPy10BOI0 BOCIIUTAHMSA:

TOTOBHOCTb K TPYAY, OCO3HaHHE IIEHHOCTH MacTEPCTBA, TPYI0JIO0HE;

TOTOBHOCTh K aKTUBHOM JEATEIBHOCTH TEXHOJIOIMYECKOM M  COIMAJIbHOM
HaNpaBJIE€HHOCTH, CHOCOOHOCTh HWHHUIMHPOBATh, IUIAHUPOBATH U CAMOCTOSTEIBHO
BBITIOJTHSATH TaKYIO €S TEIbHOCTD;

UHTEpPEC K pa3IMYHbIM cdepaMm MNpoPecCUOHAIBHON AESATENbHOCTH, YMEHHE
coBeplIaTh OCO3HAHHBIA BBIOOp Oyayuiel mpodeccuu U pean30BbIBaTh COOCTBEHHBIE
KU3HEHHBIC TIIAHbI;

TOTOBHOCTB M CIIOCOOHOCTBH K O0Opa30BaHUIO U CAaMOOOPA30BaHUIO HA MPOTSHKEHUU
BCEH JKU3HHU,;

7) IKOJIOTHYECKOr0 BOCTIUTAHUS

HKOJIOTMYECKH 11€JIeCO00pa3HOe OTHOIICHUE K MPUPOJIE KaK UCTOYHUKY >KM3HU Ha
3eMJie, OCHOBE €€ CylIECTBOBAHUS;

MOBBIIIIEHWE  YPOBHS  DKOJOTMYECKOM  KYJbTYphl: MPUOOpPETEHUE  OMbITA
TJTAHUPOBAHMS MOCTYNKOB U OIEHKM MX BO3MOKHBIX MOCHEACTBUHN ISl OKPY’KAKOUIEH
cpenpl;

OCO3HAHHUE TJI00ATBLHOI0 XapaKTepa dIKOJOTHUECKUX MPOOJIEM U ITyTeH UX PEIICHHUS,

CIIOCOOHOCTh MCITOJIB30BaTh MPHOOpETaeMbIe TIPU M3YUYCHHH OMOJIOTHUH 3HAHUS H
YMEHHUS TIPU PEIICHUHN TTPOOJIeM, CBSI3aHHBIX C PallMOHAIbHBIM MPUPOAONOIBE30BaHUEM
(cobOmroieHMEe TpaBWII TIOBEJACHUS B MPUPOJAC, HAIPABICHHBIX Ha COXpPaHCHHE
paBHOBECHUS B 9KOCHCTEMaX, OXpaHy BHJIOB, YKOCUCTEM, Orocdeps);

AKTUBHOE HENPUATUE NCHUCTBUN, NPUHOCALIUX BPEI OKPYXKArOLIEH NPUPOIHOU
cpene, yMeEHHE MPOTHO3UPOBATH HEOIATONPHUATHBIC DKOJIOTHYECKUE TMOCTIEICTBUS
MPEANPUHUMAEMBIX IEUCTBUN U IIPEIOTBPAILAThH UX;

HAJIMYWE PA3BUTOTO 3KOJOTMYECKOTO MBIIUIEHUS, SKOJOTUYECKOM KYJIBTYpHI,
ONBbITA JEATEIBHOCTH 3KOJOTMYECKON HAMPABIECHHOCTH, YMEHHS PYKOBOJCTBOBATHCA
MMHU B II03HAaBAaTEIbHOW, KOMMYHUKATUBHOM M COLMAIBHOM NPAKTUKE, TOTOBHOCTHU
K YYACTHIO B PAKTUYECKOU JIESITEIbHOCTH YKOJIOTMYECKON HAIPABIEHHOCTH;
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8) HeHHOCTH HAYYHOT 0 TO3HAHMS:

c(OpPMUPOBAHHOCTh MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMECHHOMY YPOBHIO
pa3BUTHs HAYKH W OOINECTBEHHOW MPAKTUKHA, OCHOBAHHOTO Ha JHANIOTE KYJIBTYD,
CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIMKYJIBTYPHOM MUDPE;

COBEPIIICHCTBOBAHUE SI3BIKOBOM W YHUTATENBCKOH KYyJIBTYpPHl KakK CpEICTBa
B3aUMOJICUCTBUS MEXIY JIObMHU U TTO3HAHUS MUPA,;

MOHMMaHUE CTielu (UK OUOJIOTHH KaK HayKH, OCO3HAHUS €€ POJIM B JOPMUPOBAHUHT
paIOHAIBPHOTO HAYYHOTO MBIIUICHUS, CO3JaHMM IICJIOCTHOTO IIPEACTaBICHUS 00
OKpY)KarollleM MHpE KaK O €IUHCTBE MPHUPOJbI, YeJIOBEKa M OOINECTBa, B TO3HAHUU
NPUPOJTHBIX 3aKOHOMEPHOCTEH ¥ peHIeHHH MpoOJeM COXpaHEHHUS MPUPOIHOTO
paBHOBECHS;

yOKIACHHOCTh B 3HAYUMOCTH OWOJIOTMHM JJII COBPEMEHHOW ITMBHIIM3AIINU:
o0OecrieueHrsT HOBOI'O YPOBHSI pa3BUTHS MEIUIIUHBI, CO3JaHUE MEPCHEKTUBHBIX
OMOTEXHOJIOTH, CIIOCOOHBIX pEIIaTh PECYpPCHBIE MPOOJIEMBI Pa3BUTHS YEJIOBEUYECTBA,
MOWCKa IMyTeH BBIXOJA U3 TIOOANBHBIX JKOJOTHYECKUX MpobiieM u olecreueHus
nepexoja K yCTOMYMBOMY pPa3BUTHUIO, PALMOHATIBHOMY HCIIOIB30BAHUIO TPHUPOIHBIX
pecypcoB U (OPMHUPOBAHUIO HOBBIX CTaHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B TOJYYEHHH OMOJOTUYECKUX 3HAHUW B IEJSAX MOBBIIICHUS
oOmel KyJnbTypbl, E€CTECTBEHHO-HAyYHOM TIpaMOTHOCTH, KaK COCTaBHOM YacTu
(GYHKIMOHATBHOM TPAaMOTHOCTH oOOydaromuxcs, GOpMHUPYEeMONl MpuU HU3YYECHUU
OMOJIOTHH;

MOHUMAaHUE CYIIHOCTU METOJIOB TO3HAHUS, HCIONb3YEMBIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTU MCIOIb30BATh MOJyYaeMble 3HAHUS I aHallu3a U OOBICHEHUS
SBJICHUM OKPY’KAIOIIEr0 MUpPAa U TMPOUCXOASIIMX B HEM H3MEHEHUW, YMEHHUE NeNaTh
000CHOBaHHBIC 3aKJIOUCHUS HA OCHOBE HAYUYHBIX (DAKTOB M HMMEIOIIUXCS JAHHBIX C
IEJTBI0 TIOJTYYSHHS JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CAMOCTOSITENIBHO MCTIOIB30BATh OMOJIOTUYECKUE 3HAHUS JJISI PEIICHUS
po0JIeM B PEATbHBIX KU3HECHHBIX CUTYAIIHSIX;

OCO3HAHHWE IIEHHOCTH HAyYHOH JEeATEeIbHOCTH, TOTOBHOCTh OCYIIECTBISATH
MIPOCKTHYIO M MCCIICIOBATEIBCKYIO IEATEILHOCTh HHIUBUIYATBHO U B TPYIIIIC;

TOTOBHOCTh U CIIOCOOHOCTh K HEMPEPHIBHOMY 00pPa30BaHHUIO U CaMOOOPa30BaHUIO,
K aKTUBHOMY TIOJTyYCHHUIO HOBBIX 3HAHUMU M0 OMOJIOTUH B COOTBETCTBUU C KU3HEHHBIMU
MOTPEOHOCTSIMHU.

B mporecce MOCTMXKEHHS JUYHOCTHBIX PE3YJIbTATOB OCBOCHHS O0YUYarOIIUMUCS
MPOTpaMMBbl  CpEJTHEr0 00IIero o0pa3oBaHUs y OOYYAIOIIMXCS COBEPIICHCTBYETCS
AMOITMOHAJIBHBIN MHTEIJIEKT, IPEANOIararommii copMUpOBaHHOCTD:

CaMOCO3HaHMS, BKIIOYAIOIIETO CIOCOOHOCTh IMOHUMATh CBOE 3MOIMOHAILHOE
COCTOSIHHE, BHJICTh HAIPABJICHUS Pa3BUTHS COOCTBEHHOMW SYMOITMOHAIBHON c(pepbl, OBITh
yBEpPEHHBIM B ce0e;

CaMOpETYJIMPOBaHMUS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMCHHE TMPUHHUMATH
OTBETCTBEHHOCTH 3a CBOE TIOBEICHHE, CIIOCOOHOCTD aaliTHPOBATHCS K AMOITMOHAIBHBIM
U3MEHCHHSAM U TIPOSBIIATh THOKOCTH, OBITh OTKPBITBIM HOBOMY;
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BHYTPEHHEW MOTHUBAlLlH, BKIIOYAOLIEH CTPEMJIIEHHE K JOCTHXKEHUIO LEIH
U yCIEeXy, ONTUMH3M, WHUIHUATUBHOCTb, YMEHHE JECUCTBOBAaTh, MCXOAS U3 CBOMX
BO3MOXKHOCTEH;

SMIIATUH, BKJIIOYAIOMIEH CIOCOOHOCTH IIOHMMATH SMOIMOHAIIBHOE COCTOSHHE
JIPYTUX, VYYUTBIBaTh €r0 TMPU OCYIIECTBICHHWHM KOMMYHHKAIIMH, CIIOCOOHOCTh
K COUYBCTBHIO U CONIEPEKNBAHUIO;

COI[MATILHBIX HABBIKOB, BKIJIIOYAIOIIUX CIHOCOOHOCTHh BBICTPAWBATh OTHOIICHUS C
JIPYTUMH JIFOABMU, 3a00TUTHCS, IPOSIBISATH MHTEPEC U pa3peiiaTb KOH(IUKTHI.

METAIIPEJMETHBIE PE3YJ/IbTATBI

MertanpenMeTHble pe3yiabTaThl OCBOSHMsI ydeOHOro rmnpeamera «buoiorusy»
BKJIFOYAIOT:  3HA4YMMBbIE JUIsI  (OPMHUPOBAHUS  MHUPOBO33PEHHUS  OOyYarOIIUXCs
MEXIUCIUIUIMHAPHBIE (MEXIIPEIMETHBIC) OOIeHayYHbIe TOHATHS, OTpakarollue
IIEJIOCTHOCTh HAYYHOM KapTHUHBI MUpPa U CIIelU(UKY METOJ0B ITO3HAHUS, UCIIOJIH3YEMBIX
B €CTECTBCHHBIX HayKaX (BEIIECTBO, DHEPTHS, SBIICHUE, MPOIECC, CHCTEMa, HAyJHBIN
dakT, TMPUHIUI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHsA, HCCICAOBaHHE,
HaOII0ICHUE, M3MEPEHNE, DKCIIEPUMEHT U JIPYTHUE); YHUBEPCATbHBIC YIeOHbBIE JCHCTBUS
(mo3HaBaTEIbHEIE, KOMMYHHUKATHBHBIE, PETYJISTUBHEIE), 00eCTICYMBAOIINE
dbopmupoBaHre (PYHKIIMOHATBHOW TPAaMOTHOCTH H  COIHMAJBHONH  KOMIICTCHIIHH
oOyyJaronmxcs; CIIOCOOHOCTD oOy4Jaronmxcs HCII0JIb30BaTh OCBOCHHBIC
MEXIMCIUIUIMHAPHBIC, MHPOBO33PCHUECKHME 3HAHUS MW YHUBEpPCAJbHBIC YUYCOHBIC
JIEVUCTBUS B MO3HABATEIBHON U COIUAIBHOM MPAKTHKE.

B pesynbrare n3yueHus OMOJOTHH HAa ypOBHE CpeHEro oOIiero oopa3zoBaHUs y
obOyuaromierocs OyayT c(GOpMHpPOBaHBI IMO3HABATEIbHBIC YHHUBEPCAIbHBIC YUeOHBIS
JEUCTBUS, KOMMYHUKATHBHBIC yHUBEPCAIbHBIC YyUeOHBIC IEHCTBHS, PETYISTHUBHBIC
YHUBEpCaIbHbIC YUCOHbBIE TCHCTBUS, COBMECTHAS ACATCIBHOCTb.

ITo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE Y4eOHbIE AeiiCTBHUS
ba3oBble JiornuecKkue AeicTBUA:

CaMOCTOATENBHO (HOPMYJIUPOBATH U AKTYaIU3UPOBATh MPOOJIEMyY, paccMaTpUBaTh
€€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUN MPHUEMBbI JJOTHUYECKOI0 MBILIUICHUS (aHaIu3a,
CUHTE3a, CpaBHEHM S, KJTaccu(uKaImu, 0000IIeHNs ), pACKPBIBATH CMBICIT OMOJIOTUYECKHUX
MOHATUHN (BBIJCNATh MX XapaKTepHbIE MPU3HAKH, yCTAHABJIMBATH CBS3U C JAPYTUMHU
MOHSATHUSMH);

OTIPENETATH 1IeNIN ACSITEIbHOCTH, 3a]1aBasi MapaMeTpbl U KPUTEPUH UX TOCTHXKEHUS,
COOTHOCHUTB PE3YJIbTAThI IESITEIILHOCTHU C MOCTABJICHHBIMU LEISIMU;

UCITI0JIb30BaTh OMOJIOTHYECKUE MOHITHS ISl OObSICHEHUS! (PAKTOB U SABJICHUM KUBOI

IPUPOLBI;
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CTPOUTH JIOTUYECKHE PACCYk ACHUS (MHAYKTHUBHBIE, 1€IyKTUBHbIE, [0 AHAJIOTUN),
BBIABJIATh 3aKOHOMEPHOCTHM M INPOTUBOPEYMS B PACCMATPUBAEMBIX SIBICHUSX,
(GopMyIHMpPOBATH BHIBOJIBI U 3aKIIOUEHUS;

IIPUMEHSTh CXEMHO-MOJIEIBHBIE CPEICTBA ISl IPEACTABICHUS CYLIECTBEHHBIX
CBA3EH M OTHOLUEHUH B M3y4Yae€MbIX OMOJIOTMYECKUX OOBEKTAX, a TAKKE MPOTUBOPEUNI
Pa3HOTO POJia, BHISIBICHHBIX B PA3IMYHBIX HHPOPMAITMOHHBIX UCTOYHUKAX;

pa3pabaTeiBaTh IUJIaH pEIICHUS MPOOJIEMBI C YYETOM aHadu3a HMEIOIINXCS
MAaTEPUAIBHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCHUTb KOPPEKTUBBI B JIE€ATEIBHOCTb, OLICHUBATH COOTBETCTBUE PE3YJIHTATOB
LEJISIM, OLIEHUBATh PUCKH TIOCIIEACTBUMN ACATEIBHOCTH;

KOOPAMHHUPOBATh U BBINOJHATH PabOTy B YCIOBUSX PEAIBHOTO, BUPTYaJIbHOI'O
1 KOMOMHUPOBAHHOTO B3aUMOJIEUCTBUS;

pa3BUBaTh KPEATUBHOE MBIILIJICHUE IIPU PELICHUN KU3HEHHBIX POOIIEM.

ba3oBbie ucciieqoBaTe/IbCKHue AeUCTBUS:

BJIAJCTh HABbIKAMHU YYEOHO-MCCIIEAOBATENbCKOM M TMPOEKTHOM JEesSTEIbHOCTH,
HaBBIKAMH Pa3pellIeHus MpooieM, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIIbHOMY
MOMCKY METOAOB PEUICHUS MPAKTUUYECKHUX 3aJlay, MPUMEHEHUIO Pa3JIMYHBIX METOJIOB
MO3HAHUS;

MCIIOJIb30BaTh PA3JIMYHbBIEC BUIbI JEATEIIBHOCTH MO MOJyYEHUIO HOBOTO 3HAHUS, €T0
HMHTEpIpEeTaluy, TPeoOpa30BaHUIO U MPUMEHEHUIO B YUEOHBIX CUTYaIlUsX, B TOM YHCIIE
IIPY CO3/IaHUU YYEOHBIX U COIUATBHBIX IPOEKTOB;

dbopMUpOBaTh HAYYHBI THUI MBIIUICHUS, BIAJETh HAYYHOU TEPMUHOJIOTHEH,
KIJTFOUECBBIMH TTOHSATHUSIMHA U METOJAMHU;

CTaBUTb U (OPMYIUPOBATH COOCTBEHHBIE 33/1a4l B 00pa30BaATEIbHOM NeATEIbHOCTH
U )KU3HEHHBIX CUTYaIlUsX;

BBISIBJISITH IPUYHNHHO-CJICJCTBEHHBIC CBSA3U U aKTyaJIU3UPOBATH 3a/1auy, BbIJIBUTATh
TUIIOTE3Y €€ PEelIeHUs, HAaXOUTh apTyMEHTHI ISl JOKa3aTeIbCTBA CBOMX YTBEPXKIACHUH,
3a/1aBaTh MapaMeTpbl U KPUTEPUH PEILICHHUS;

aHaJTM3UPOBATh TMOJYUYCHHBIC B XOJI€ PEIICHMS 3aJaud Pe3yJIbTaThl, KPUTUUECKHU
OIIEHUBATh UX JI0OCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIOBUSAX;

JaBaTh OIIEHKY HOBBIM CHUTyalldsM, OIEHUBaTh MPUOOPETEHHBIA  OIIbIT;

OCYILIECTBIIATS IIeJICHAIPABICHHBIN MOUCK MIEPEHOCA CPEJICTB U CIIOCOOOB JICUCTBUS
B IIp0oheCCHOHAIIBHYIO Cpey;

yMETh TEPEHOCUTHh 3HAHWS B I[IO3HABATEIbHYIO M TMPAKTUYECKYI0 O0OJacTH
KU3ZHENICSITCILHOCTH;

yMETb UHTEIPUPOBAThH 3HAHUSI U3 PA3HBIX MPEIMETHBIX 001aCTeH;

BBIJIBUTaTh HOBBIC UJICH, NIpe/IaraTh OPUTHHAIBHBIE MOJIXO0/IbI U PEIIEHHUS, CTABUThH
MpOOJIEMBI U 33/1a4H, IOMYCKAIOIINE aTbTEPHATHBHBIC PEIICHUS.

Pabora ¢ undopmanmeii:
OPUEHTHUPOBATHCS B PA3JIMYHBIX MCTOYHMKAX WHMOpMaIuu (TeKcTe y4eOHOro
MOCOOUsI, HAYYHO-TIOMYJISIPHOM TUTEPATYpe, OMOTOTUYECKUX CTIOBAPSIX M CIIPABOYHUKAX,
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KOMITBPIOTEPHBIX 0a3ax daHHBIX, B VIHTepHeTe), aHaIM3WpOBaTh HMHQPOPMAIIUIO
Pa3ITUYHBIX BUAOB U (OPM MIPEACTABICHHS], KPUTUYECKH OTICHUBATH €€ JOCTOBEPHOCTh U
HETIPOTHBOPEYNBOCTH;

bopMyIUPOBATH 3aMPOCH U MPUMEHSTH Pa3JIMYHbIE METOJIBI TIPH TTOUCKE U 0TOOpE
Ounonornyeckoi nHGOPMAITIH, HEOOXOIUMOM JIJIsl BBITIOTHEHWS yYeOHbBIX 3a/1a4;

npuoOpeTaTh  ONBIT  HMCIHOJIb30BaHUS  MHGOPMAIIMOHHO-KOMMYHHUKATHUBHBIX
TEXHOJIOTHIA, COBEPIICHCTBOBATh KYJBTYPY AKTHBHOTO WCIIOIB30BAHMS Pa3IAIHBIX
MTOMCKOBBIX CUCTEM;

CaMOCTOSATEIILHO BBEIOMPATh ONTUMAIBHYIO (POpMY MpeacTaBICHUS OMOJIOTHYECKON
uHpopManuu (cxemsl, rpadyKu, JUArpaMMbl, TaOJIUIIBI, PUCYHKU U JIPYToe);

UCITIOJIb30BaTh HAYYHBIN A3BIK B KAUECTBE CPEJCTBA IpU paboTe ¢ OMOJIOTMUECKOM
uH(opMaImen: TPUMEHATh XUMHYECKHE, (pu3ndeckne W MaTeMaTHYCCKHE 3HAKU H
CHUMBOJIbI, POpMYJIBI, a00pEeBUATYPY, HOMEHKIIATYPY, UCIIOIB30BaTh U TIPEOOPA30BHIBATh
3HAKOBO-CHMBOJIMYECKHE CPEACTBA HATJISATHOCTH;

BJIAJICTh HABBIKAMH PACIIO3HABAHUS W 3aIUTHl WHMOpMaImu, nHOOPMAIMOHHON
0€30MacCHOCTH JIMYHOCTH.

KoMMyHuKaTHBHBIE YHHBEpPCAJIbHbIE Y4eOHbIe IeiHCTBHS
Oowmenue:

OCYUIECTBJISATh KOMMYHHMKAIlMM BO BceX cdepax >KU3HU, aKTUBHO y4acTBOBATh
B JIMAJIOr€ WU JUCKYCCHUU IO CYIIECTBY O0OCYyX)JaeMoil Tembl (yMEHHUE 3a/1aBaTh
BOITPOCHI, BBICKA3bIBATh CYXJACHUS OTHOCUTEIBHO BBIIIOJHEHUS MpearaéMon 3aiaqu,
YUYHUTBIBATH UHTEPECHl M COTJIACOBAHHOCTh MO3ULMUHN JIPYTUX YYaCTHUKOB JUANOra Wi
JUCKYCCHH);

pacno3HaBaTh HeBepOajbHbIE CpEICTBA  OOIIEHWS, MOHMMAaTh 3HAYEHUE
COLIMAJIBHBIX 3HAKOB, MPEANOCHIJIOK BO3ZHMUKHOBEHUS KOH(JIMKTHBIX CUTyallud, YMETb
CMSIr4aTh KOH(IUKTHI U BECTU MIEPETOBOPHI;

BJAJ€Th pPa3jIMYHbIMM crocoO0aMu OOLIEHUS W B3aUMOACHCTBUS, IOHUMATh
HaMEpEeHUsl IPYTuX JIOAEH, NpOsBIATh YBAKUTEIbHOE OTHOLIEHUE K COOECETHUKY U B
KOPPEKTHOU popMe (HopMyIMpOBaTh CBOM BO3PAKEHHUS;

Pa3BEPHYTO M JIOTUYHO M3J1araTtb CBOX TOUKY 3PEHUS C UCIIOJIb30BAHUEM S3BIKOBBIX
CPEICTB.

CoBMmecTHAs1 1eITEJIbHOCTD:

MOHMMATh U UCIOJIb30BaTh MPEUMYIIECTBa KOMAaHIHOM U MHIMBUYaJIbHOU pabOThHI
pU pelIeHuU OHOJOTUYECKON TPOOIeMbl, 000CHOBBIBATh HEOOXOAUMOCTh MPUMEHEHUS
IPYNNOBBIX (hOPM B3aUMOJICHCTBUS NPU PELLICHUH Y4eOHOIl 3a1auu;

BBIOMPATh TEMATUKY U METOJIbl COBMECTHBIX JIEUCTBUI C YYETOM OOIIMX MHTEPECOB
Y BO3MOYKHOCTEH Ka)J0T0 YJI€HA KOJUIEKTUBA,

IIPUHUAMATB L€ COBMECTHOM NEATEIIBHOCTH, OPraHU30BBIBATh U KOOPIUHUPOBATH
JNEUCTBUS T10 €€ JOCTUIKEHUIO: COCTABJIATH IUIAH AEHCTBUM, PACIIPEAENATH POJIU C YYETOM
MHEHUN yYaCTHUKOB, 0OCYKJIaTh PE3yJIbTaThl COBMECTHOM pabOThI;
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OIICHWBATh KAa4€CTBO CBOETO BKJIaJIa M KAKIOTO YYaCTHHKA KOMAHJBI B OOITUI
pe3yJIbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npejsiaraTh ~ HOBBIE€ NPOEKTHI, OIEHUBATH UACHM C TO3UIUU  HOBHU3HBI,
OpUTHUHATBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISATH MO3UTUBHOE CTPATErMUECKOE MIOBEICHHUE B PA3IMUHbBIX CUTYyAIUsX,
MPOSIBIIATH TBOPUECTBO U BOOOPAKEHUE, OBITh HMHUIIMATUBHBIM.

PeryjnsiTuBHble YHHBEpPCAJIbHbIe YUeOHbIE JeHCTBUA
Camoopranusamnus:

WCIIOJIb30BaTh OMOJOTUYECKUE 3HAHUA JJI BBISIBICHHUS MPOOJEM M UX PEIICHUs
B )KU3HCHHBIX U YUYEOHBIX CUTYAIUAX;

BBIOMpATh HA OCHOBE OMOJIOTMUECKUX 3HAHUM 11€JIEBBIC U CMBICIIOBBIC YCTAHOBKU B
CBOMX JEHUCTBUAX U MOCTYIKAX [0 OTHOIIEHUIO K KUBOM MPUPOJIE, CBOEMY 3I0POBBIO U
310POBBIO OKPYKAIOIIUX;

CaMOCTOSITEJIbHO ~ OCYHIECTBJISATh [MO3HABATEIIBHYIO JEATEIBbHOCTb, BBISBIISITH
npo0iemMbl, CTaBUTh U (OPMYJIUPOBATh COOCTBEHHBIC 3a7aud B 0Opa3zoBaTEIbHOMU
NEATENbHOCTH U )KU3HEHHBIX CUTYAIUSX;

CaMOCTOSITEJIbHO COCTaBJISATh IUIaH PELICHUS] MPOOJIEMBI C YUYETOM HMEIOLIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOYTECHUH;

JlaBaTh OLICHKY HOBBIM CUTYallUsM;

paciupsATh paMKH y4eOHOTO MpeIMETa Ha OCHOBE JIMUHBIX MPEANOUYTEHU;

JieJIaTh OCO3HAHHBIM BBIOOP, APTYMEHTHUPOBATH €r0, OpaTh OTBETCTBEHHOCTH 3a
pelICHUE;

OIICHUBATh MPUOOPETECHHBIH OIIBIT;

CIocOOCTBOBaTh (DOPMUPOBAHHUIO U TIPOSBICHUIO IUPOKON IPYAUIIMH B Pa3HBIX
0o0NacTsAX 3HAHUM, IMOCTOSHHO TOBBINMIATH CBOM OOpa30BaTENbHBIA W KYJIBTYPHBIN
YPOBEHb.

CaMOKOHTPOJIBb:

JaBaTh OLICHKY HOBBIM CHUTyalUsM, BHOCUTb KOPPEKTHBBI B JI€STEIBHOCTD,
OLICHHBATh COOTBETCTBUE PE3YJIbTATOB LENISIM;

BJIa/IeTh HaBbIKAMH IO3HABATEIbHOM pe(dIeKCUU KaK OCO3HAHUS COBEPIIAEMBIX
JNEUCTBUN U MBICIUTENBHBIX IIPOLIECCOB, UX PE3YJIBTATOB U OCHOBAHWM, UCIIOIb30BATh
npueMbl peIeKcru A OLIEHKH CUTYyallH, BEIOOpa BEPHOTO PEIICHUS;

YMETh OLEHUBATH PUCKU U CBOEBPEMEHHO IPUHUMATh PEIIECHUS 10 UX CHUKEHUIO;

NPUHUMATh MOTUBBI U @pTyMEHTBI IPYTUX MPU aHAIHU3€E PE3YJIbTATOB JAESTEIbHOCTH;

IIpunsiTue ceds u APyrux:
MPUHUMATH ce0s1, TOHUMAsi CBOM HEJIOCTATKH 1 JIOCTOUHCTBA;
MPUHAMATh MOTUBBI U APTYMEHTHI APYTUX MPU aHATIM3E PE3YJIbTATOB AEATEIbHOCTH;
pU3HABATh CBOE MPABO U MPABO JAPYTHX HA ONITUOKH;
pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP C TTO3UIIUHU JPYTOro YeJIOBEKa.
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IHPEAMETHBIE PE3YJIbTATDBI

[IpenmeTHbIe pe3yabTaThl OCBOCHHS COJIEpKaHMsl yueOHOro npeamera «bruomorus»
Ha YriIyOJEHHOM YpPOBHE OPHEHTHpPOBaHbI Ha oOecrieuyeHHe MPOPHUILHOTO OO0y4eHUs
oOydaromuxcst Ouonornd. OHU BKIIIOYAIOT: Clieu(pUYecKue A OHOJOTUU Hay4yHBIC
3HAHUS, YMEHHA W CHOCOOBl JEMCTBUH IO OCBOCHHMIO, WHTEPHpETAlMd U
peoOpa3oBaHUI0 3HAHUM, BUABI JEATEIBHOCTH MO TMOTYYCHHIO HOBBIX 3HAHUW U UX
NPUMEHEHUIO B Pa3jIMYHBIX Y4YEOHBIX, & TaK)KE€ B PEAbHBIX JKU3HEHHBIX CUTYaIUsX.
[IpenmeTHbIE pe3yabTAThI MPEACTABICHBI IO TOAaM U3yUCHHUS.

[IpeameTHbIE pe3yIbTaThl OCBOEHUS yueOHOTO npeamera «buonorus» B 10 kinacce
JOJDKHBI OTPAXKaTh:

c(OpMUPOBAHHOCTh 3HAHUM O MECTE U POJIU OMOJIOTMM B CUCTEME €CTECTBEHHBIX
HayK, B (pOpPMHUPOBAHUU €CTECTBEHHO-HAYYHOM KAapTHUHBI MUpa, B MO3HAHUU 3aKOHOB
OPUPOJIbI U PELICHUH MpoOJeM palOHAIbHOIO MIPUPOJIONOIb30BaHUSA, O BKJIAJE
POCCHUICKUX U 3apyO€kKHBIX YUECHBIX B pa3BUTUE OMOJIOTHH;

BJIAJCHUE  CHCTEMOW  OHMOJIOTMUECKMX  3HAHWM,  KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAralIue OUOIOTHYECKUE TEPMUHBI U MOHATUS (KU3HB, KJIETKA, OPTraHU3M,
MeTaboJIu3M, TOMEOCTa3, CaMOPETYJISILHS, CAMOBOCIIPOU3BEICHUE, HACIEACTBEHHOCTD,
U3MEHYMBOCTb, POCT WU pa3BUTHUE), Ouojormueckue teopuu (kiaetoyHas Tteopus T.
[[lganna, M. Illneiinena, P. BupxoBa, XxpoMOcOMHasi TeOpUs HACIEACTBEHHOCTH T.
Moprana), yuenuss (H.M. BaBunoBa — 0 LeHTpax MHOrooOpasusi M MPOHUCXOXKICHUS
KyJbTYPHBIX PpPacTE€HUI), 3aKOHbl (€IMHOOOpa3usi NMOTOMKOB II€PBOTO IOKOJICHUS,
pacuIeruieHHs, YWUCTOThI TraMeT, HEe3aBUCUMOro HacieaoBanus [. Mengens,
TOMOJIOTUYECKUX PSAOB B HacheACTBeHHOM n3MeHunBoctu H.M. BaBunosa), mpuHIHIIBI
(KOMITJIEMEHTAPHOCTH);

BJIAJ€HUE OCHOBHBIMH METOAAMH HAYYHOTO TIO3HAHUA, HCIOJb3YEMBIMU
B OHOJOTMYECKUX MCCIEAOBAHUAX IKUBBIX OOBEKTOB (ONMUCAHHME, W3MEpPEHHUE,
HaOJI0/ICHHE, DKCIIEPUMEHT);

YMEHHUE BBIICIATh CYIIECTBEHHbIE MNPU3HAKUA: BUPYCOB, KJIETOK MPOKAPUOT U
AYKApHUOT, OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4YHCJIE OaKkTepui,
rpuOOB, pacTeHUil, >KMBOTHBIX M YEJIOBEKAa, CTPOCHHUS OpPraHOB M CHUCTEM OPraHOB
pacTeHul, *UBOTHBIX, YEJIOBEKA, MPOLIECCOB KU3HEAEATEIbHOCTH, MPOTEKAIOIINX B
OpraHM3Max pacTeHHH, >KMBOTHBIX U YeJOBEKa, OMOJOTMYECKHX IPOILIECCOB: OOMEHa
BelecTB (MeTabosi3M), TMpEeBpalICHUsI HHEPrUuM, OpOKEHHUsA, aBTOTPOPHOrO W
reTepoTpoHOro TUMOB MNUTaHUS, (OTOCHHTE3a U XEMOCHUHTE3a, MHUTO3a, Meio3a,
raMeTroresesa, 5SMOpHOreHe3a, IOCTAIMOPUOHAIBHOTO  PAa3BUTHS, Pa3MHOXKEHHUS,
UHAMBUIYAIbHOTO Pa3BUTHUSl OpraHu3Ma (OHTOT€HE3a), B3aMMOJCIHCTBUS T€HOB,
reTepo3uca, HCKyCCTBEHHOTO 0TO0Pa;

YMEHUE YCTAHABJIMBATh B3aMMOCBSI3M MEXJY OpPraHOMJAaMU KIETKM M HX
(GYHKIUSIMH, CTPOCHHEM KJIETOK Pa3HbIX TKaHEW W MX (QYHKIHMSIMHU, MEXKIy OpraHamMu
U CUCTEMaMU OPraHOB y PACTEHUM, )KMBOTHBIX U YEJIOBEKA M UX (DYHKIUAMH, MEXKIY
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CHUCTEMaMH OpPTraHOB U MX (PYHKIMSIMH, MEXKIy dTanmaMu OOMEHa BELIECTB, 3TalaMu
KJIETOYHOTO IUKJIA W JKU3HEHHBIX I[MKJIOB OPraHHU3MOB, 3TallaMd 3MOPHOHAIBHOTO
Pa3BUTHS, TEHOTUIIOM U (PEeHOTUIIOM, (PEHOTUIIOM U (pakTOpaMu cpeabl OOUTAHMUS;

YMEHUE BBISBJIATh OTJIMYMUTENIbHBIE TMPU3HAKKA SKUBBIX CHCTEM, B TOM 4YHCIE
pacTeHui, )KUBOTHBIX U YEJIOBEKa,

YMEHHE  HUCIOJb30BaTh  COOTBETCTBYIOUIME  apryMEHTHI, OHOJOTHYECKYIO
TEPMUHOJIOTHUIO M CHUMBOJIUKY JUIsl JIOKa3aTeNbCTBA POJACTBA OPraHU3MOB pPa3HbIX
CUCTEMATUYECKUX TPYIII;

yMEHUE peniaTh OMOJIOTUYECKUE 33]1a4H, BBISIBIIATh IPUYNHHO-CIIC/ICTBEHHBIE CBSI3U
MEXAY MCCIIeyeMbIMU OMOJIOTUYECKUMU MPOIECCAaMU U SIBJICHUSIMHU, J€JIaTh BBIBOJIbI
U TIPOTHO3bI HA OCHOBaHUU TOJYYEHHBIX PE3YJIbTaTOB;

YMEHHUE BBINOJIHATH JJAOOPATOPHBIE U IIPAKTUYECKUE pabOThl, COONIOAATh MpaBUia
pu padboTe ¢ y4eOHBIM U JIaOOpaTOPHBIM 000PYI0BAHUEM;

yMEHHUE BBIIBUTATh TUIIOTE3bI, MPOBEPATh UX IKCICPUMEHTAILHBIMU CPEJICTBAMH,
dbopMyaupys 1elib UCCIIeIOBAHUS, aHAIM3UPOBATh MOJYyUYEHHBIE PE3yJbTaThl U JIENATh
BBIBO/IbI,

YMEHHE Yy4dacTBOBaTh B Yy4e€OHO-HMCCIENOBATENbCKOW pabore 1o OHOJIOruM,
HKOJIOTMU U MEIULIMHE, TPOBOAMMON Ha 0a3e MIKOJIbHBIX HAyUHBIX 00ILECTB, U IyOJINYHO
IPEICTABIIATH MMOTYUYEHHBIE PE3YyIbTaThl HA YUYCHHUECKUX KOH(PEPEHIIMSIX;

yYMEHHE OIICHWBATh 3TUYECKHE ACIEKTHl COBPEMEHHBIX HCCIEAOBAHUN B OOJIACTH
OWonoruM W MEOUIMHBI  (KJIOHUPOBAaHUE, HCKYCCTBEHHOE  OIUIOJOTBOPEHUE,
HAIpPaBIIEHHOE U3MEHEHNE TeHOMA M CO3JJaHUE TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYILECTBIISITh OCO3HAHHBIM BbIOOp Oyayimiedl mpodeccuoHanbHON
JESTeIbHOCTY B 0O0MacTh OWOJNIOTMH, MEIWLUHBI, OMOTEXHOJIOTMH, BETEPUHAPHH,
CEJIbCKOTO XO3SUCTBA, MHINEBON MPOMBIIUICHHOCTH, YTAYOIsTh IO3HABATEIbHBIN
MHTEPEC, HAMPABJICHHBI Ha OCO3HAHHBIM BHIOOP COOTBETCTBYIONIEH mpodeccuu u
OpOAODKEHHE  OMOJOrMYeckoro  oOpa3oBaHUSI B OpraHM3alUsIX  CPEeIHEro
po¢heCCUOHAIBHOTO U BBICIIETO 00pa30BaHMUs.

[IpeameTHbIE pe3ybTaThl OCBOEHUS yueOHOTO npeamera «buonorus» B 11 kiaacce
JOJIKHBI OTPAXKATh:

c(OPMUPOBAHHOCTH 3HAHUI O MECT€ U POJIU OMOJIOTMH B CUCTEME €CTECTBEHHBIX
HayK, B (OpPMHUpPOBAHMU COBPEMEHHOW €CTECTBEHHO-HAyYHOM KapTUHBI MHpa,
B MO3HAHUM 3aKOHOB MPHUPOJbI U PEIIEHUU SKOJOTUYECKUX MPOOJIeM uYeJoBeYecTBa, a
TaK)Ke B PEIICHUH BOIPOCOB PALIMOHAIBHOTO MPUPOOIIOIb30BAHUS, U B (POPMUPOBAHUU
[IEHHOCTHOTO OTHOILIEHUSI K MPUPOJE, OOILIECTBY, YEIOBEKY, O BKJA/J€ POCCHUICKUX U
3apyOeKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE OMOJIOTHH;

yMEHHE BJIaJeTh CHUCTEMOW OMOJIOrMYECKHX 3HAHUW, KOTOpas BKIIOYAET
onpeaeneHuss U TOHUMaHUE CYIIHOCTH OCHOBOIIOJIAraloluX OMOJIOTHYECKUX TEPMHUHOB
U TOHATUH (BUZ, 3KOcUCTeMma, Ouocdepa), OMOJOTMYECKHUE TEOPHUH (IBOJIOLMOHHAS
teopust U. JlapBunHa, cuHTeTHdeckas teopus 3Bostonun), yuenus (A.H. CeeprioBa —
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O MyTAX W HampaBieHusix sBomtouuu, B.U. Bepnaackoro — o Ouocdepe), 3aKoHbBI
(renetnueckoro paBHoBecus JI. Xapau u B. BailinOepra, 3apojbiiieBoro cxoactsa K.M.
bapa), mpaBuna (Munumyma FO. JIuOuxa, 3KOJIOTHYECKOW NHUpaMUILI SHEPrUM),
runote3bl (runore3a «mupa PHK» V. I'unbepTa);

yMEHHUE BJIaJIeTh OCHOBHBIMH METOJaMH HAyYHOTO MO3HAHMS, HCIOJIL3YEMBIMHU B
OMOJIOTUYECKUX MCCIICAOBAHMIX KUBBIX OOBEKTOB U AKOCUCTEM (OTHCaHUE, N3MEPEHUE,
HaOMIOZICHUE, DKCIEPUMEHT), CIIOCOOAMH BBISBICHUS W OICHKA AaHTPOIOTEHHBIX
W3MEHEHUN B IIPUPOJE;

YMEHUE BBIJIETISATH CYIIECTBEHHbIE MPU3HAKU: BUJIOB, OMOT€O0IIEHO30B, IKOCUCTEM H
o6unocdepsbl, CTAOUIM3UPYIOLIETO, TBUKYIIETO U PA3pbIBAIOIIETO €CTECTBEHHOTO 0TOOPA,
aJUIONaTPUYECKOTO M CUMIIATPUYECKOTO BHI000pPA30BAHMS, BIMSHUS JIBIXKYIIMX CHII
ABOJIIOIMM Ha TeHOGOHJ TOIMYJISIUU, MPUCIOCOOJICHHOCTH OPraHu3MOB K cCpelie
oOuTaHUs, YepEeIOBaHMs HAMPABJICHUNA 3BOJIOIMH, KPYTrOBOPOTAa BEIIECTB M MOTOKA
SHEPTHUH B SKOCUCTEMAX;

yMEHHUE YCTaHABIMBATh B3aMMOCBSI3H MEXKIY TIPOIIECCAMU IBOJIOIUH, IBIDKYIITUMHU
CUJIaMH aHTPOIIOTeHE3a, KOMIIOHEHTAMH Pa3IMIHBIX SKOCHCTEM H IMPUCTIOCOOTICHUSIMHU K
HUM OPTaHU3MOB;

YMEHHUE BBISBIIATh OTIIMYUTEIBHBIC TPU3HAKH )KHUBBIX CUCTEM, TIPUCIIOCOOICHHOCTh
BUJIOB K cpejiec OOMTaHMs, aOMOTHYECKMX M OMOTHYECKUX KOMIIOHEHTOB JKOCHCTEM,
B3aMMOCBSI3€M OPraHU3MOB B COOOIIECTBAX, AaHTPOIIOTCHHBIX U3MEHEHU B SKOCHCTEMAaX
CBOEM MECTHOCTH;

YyMEHHE  HCIOJIb30BaTh  COOTBETCTBYIOIME  apPTYMEHTHI, OHMOJOTHYECKYIO
TEPMHUHOJIOTUIO M CHUMBOJIMKY JIJISi JOKa3aTelhCTBAa POJICTBA OPraHU3MOB PA3HBIX
CUCTEMATUYECKUX TPYII, B3aUMOCBSI3M OPTraHU3MOB M Cpeibl OOWUTaHUS, €IUHCTBA
YeJIOBEUECKHX pac, HEOOXOAMMOCTH COXPAaHEHHUSI MHOTO00pa3usi BUIOB U DKOCUCTEM KakK
YCJIOBUSI COCYIIIECTBOBAHUS MIPUPOJIBI U YETTOBEUYECTRA,;

yMEHUE peniaTh OMOJIOTUYECKHE 3a]1a4H, BBISIBIISATH MPUYUHHO-CIIC/ICTBEHHBIE CBSI3U
MEXIy MCCIICTyEMbIMH OMOJOTHUYECKUMH TIPOIIECCAMH M SBJICHUSMH, JIeJaTh BBIBOIBI
Y TIPOTHO3bI HA OCHOBAHUH TIOJTYYCHHBIX PE3YJIbTATOB,;

yMEHHUE BBIMOJIHATH JJAOOPATOPHBIE U TIPAKTUYECKUE pabOThI, COOMIOAATH MpaBUia
pu paboTe ¢ y4eOHBIM U JJa0OpaTOPHBIM 000PYI0BAHUEM;

yMEHHUE BBIJIBUTATh TUIIOTE3bI, MPOBEPSATh UX IKCIEPUMEHTAIBHBIMUA CPEICTBAMH,
dbopMyIupys 1eNb HCCIEeIOBAaHNS, aHAIM3UPOBATh MOJMYyUYCHHBIE PE3yIbTaThl U JCNaTh
BBIBO/IBI,

YMEHHE YYacTBOBaTh B Y4eOHO-HCCIIEIOBATEILCKOM paboTe 1o OuUOJIOoTHH,
9KOJIOTUHU U MEAMIIMHE, TIPOBOAUMOM Ha 0a3e IMIKOJIbHBIX HAyYHBIX OOIIECTB, U MMy OIMIHO
IIPEICTABIIATH IMOJTYUYEHHBIC PE3YIbTAThl HA YICHUUYCCKUX KOHPEPCHITHAX;

yMEHHE OIICHHWBATh THIOTE3bl M TEOPHH O TPOUCXOXKICHWW >KU3HHU, YEIOBEKa
M YeIOBEYECKUX pac, O MPUYUHAX, TOCIEJICTBUSIX M CIOCO0ax MpeaoTBpAIICHUS
r1o00aabHBIX M3MEHEHUH B Onocdepe;
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YMEHHE OCYIIECTBIATh OCO3HAHHBIA BBIOOp Oyaymied mnpodeccHoHaTbHON
AESTeIbHOCTH B 00JacTH OMOJIOTHH, 3KOJOTHH, MPHUPOAONOIB30BAHUS, MEIULIUHBI,
OMOTEXHOJOTHH, TICUXOJIOTHH, BETEPUHAPUHU, CEJIBCKOTO XO3SHCTBA, MHIIEBON
MPOMBINIJICHHOCTH, ~ YIAyONsATh TMO3HABAaTENbHBIA HWHTEPEC, HAIpaBJICHHBIM Ha
OCO3HAHHBIM BHIOOP COOTBETCTBYIOLICH MpodeccHu U MPOAOIKEHHE OMOIOrMYECKOrO
00pa30BaHus B OpraHU3alUAX CPeIHEro Npo(ecCuoHaNbHOr0 U BhICIIEr0 00pa3oBaHusl.
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TEMATHYECKOE INIAHUPOBAHUE

®enepanpHas padouas mporpamma | buonorus. 10-11 xmaccer (yriayOieHHBIH YPOBEHB)

10 KUIACC
No HaumenoBanue tem | KonmuectBo OcCHOBHBIE BU/JIBI JIEATETLHOCTH
[IporpaMMHOE conepxaHue
/1 y4eOHOro npeamera 4acoB 0o0ydJaronuxcs
1 | Tema «buosorusi Kak HayKa»
1.1 | buonorus kak | CoBpeMeHnHas OUoI0rus — PackpeiBaTh coziepaHue TEPMUHOB

KOMITJICKCHAs HayKa
U KaK 49acCTh
COBPEMEHHOTO
oO1ecTna

KOMILUIEKCHas HayKa. KpaTkas ucropus
pa3ButTus 6uosioruu. buonorudeckue
HAyK{ ¥ U3y4aeMble UMH MPOOJIEMBI.
dyHIaMEHTAJIbHBIE, TPUKIIATHBIC

Y TIOMCKOBbBIEC HAy4YHBIC UCCIICIOBAHMS
B OHOJIOTHH.

3HaueHune OMoJoruu B GOPMUPOBAHUH
COBPEMEHHOW €CTECTBEHHO-HAYYHOU
kapTuHbl Mupa. [Ipodeccun,
CBSI3aHHbIC C OMoyioruei. 3HaueHue
OMOJIOTHY B MPAKTUYECKOM
JIEATEeIIbHOCTH YEJIOBEKA: MEAUIMHE,
CEJIILCKOM XO3SHCTBE,
MIPOMBIIIIJICHHOCTH, OXPaHE MPUPO/IBI.
JlemoHCTpauuu

Ilopmpempsi: Apuctorens, Teodpacr,
K. JIunnei, XK.b. Jlamapk, Y. JlapBus,
V. T'apsen, I'. Mennens,

B.U. Bepuanckuii, U.11. [TaBios,

Y TIOHATHUI: HAYYHOE MUPOBO33PEHHUE,
Hay4Has KapTHHA MUpPA, HAyYHbIN
METOJI, TUTIOTE3a, TEOPUSI, METOBI
UCCIIETOBAHMUSI.

XapakTepu3oBaTh OMOJIOTHIO KaK
KOMIUIEKCHYIO HayKy, €€ MECTO U POJib
Cpeau IPYyrux €CTECTBEHHBIX HAYK.
OueHnBaTh BKJIaJl OTEUYECTBEHHBIX
YYEHBIX B Pa3BUTHE OMOJIOTHH.
OueHuBaTh poOJIb OUOTOTHYECKUX
OTKPBITUM U UCCIIEAOBAHUMN B Pa3BUTHU
HayKH U TPAKTHYECKOM eI TEIIbHOCTH
JOJIEH.

[lepeuuncnsats npodeccuu, CBI3aHHBIC

C COBPEMEHHOI OMOJIOTHEH.
[IpuBOIUTH TPUMEPHI TPAKTUYECKOTO
WCIIO0JIH30BAaHUS IOCTUKEHUN OUOJIOTHH
B MEJIUIIUHE, CETbCKOM XO3SIICTBE,
MIPOMBIIIIEHHOCTH U OXPaHe MPUPOJIbI
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N.N. MeunukoB, H.1. BaBuios,
H.B. Tumocdeer-Pecosckuti,

. Yorcon, ®@. Kpuk, /I.K. benses.
Tabnuywl u cxemwvi: «CBSI3b OMOJIOTHH
C IpyruMH Haykamm», «Crucrema
OMOJIOTHYECKHX HAYK»

Htoro yacoB no teme 1
2 | Tema «’KuBble cUCTeMBbI U X U3yUEHHE)
2.1 | XKuBble CHCTEMBI U UX | JKuBble cUCTEMBI KaKk IPEeaMET PackpbiBaTh coqiepkanue

CBOICTBA

n3yudeHus 6nonoruu. CBOMCTBA KUBBIX
CHUCTEM: €AUHCTBO XUMHYECKOI'0O
COCTaBa, IUCKPETHOCTH U LIEJIOCTHOCTD,
CJIOKHOCTb U YIOPSATOYEHHOCTh
CTPYKTYPBbI, OTKPBITOCTb,
camMOOpraHu3anus,
CaMOBOCIIPOM3BEICHUE,
pa3apaKUMOCTh, U3MEHUYUBOCTb,

POCT U pa3BUTHE.

JlemoHCcTpanuu

Tabnuywvl u cxemor: «OCHOBHBIC
MIPU3HAKH KU3ZHW», «bHOoJIOrHYecKre
cucteMbl», «CBOMCTBA JKUBOM
MaTEepUn»

TEPMUHOB U MOHSITUH: KUBas

CHUCTEMa, DJIEMEHT, OJACUCTEMA,
CTPYKTYpPa; OTKPBITOCTb, BEICOKAs
YIIOPSAOYEHHOCTb, YITPABIIIEMOCT,
UEPAPXUYHOCTD.

XapakTepu3oBaTh CTPYKTYPY

1 CBOMCTBA KUBBIX CUCTEM, OTJIMYHS
XUMHYECKOTO COCTaBa 0ObEKTOB KUBOM
Y HEXKUBOW MTPUPOJIbI, OOIITUN TPUHITUTT
KJICTOYHOM OpTraHU3aIuu KUBBIX
CHCTEM.

CpaBHHMBaATh OOMEHHBIE MTPOIIECCHI

B HE’)KMBOW W KHUBOM MPHUPOJIE;
PACKpBIBATH CMBICIT PEAKINA
MeTabom3Ma.

OOBACHATH MEXaHU3MbI CAMOPETYJISLINH
JKUBBIX CUCTEM PA3JIMYHOTO
HMEPAPXUUECKOr0 YPOBHS; PACKPBIBATh
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CYTb IPUHIMIIOB MOJIO)KUTEIBHON U
OTPULIATEIBHON OOpATHOM CBA3H.
AHanM3UpOBaTh CBOMCTBA
CaMOBOCITPOU3BEICHNUS, POCTa

Y pa3BUTUS OPIaHU3MOB

2.2

YpoBHeBas
OpraHu3aLMs )KUBBIX
cUCTEM

YPpOBHM OpraHu3alvu KUBbIX CUCTEM:
MOJIEKYJISIPHBIN, KIIETOUHBIN,
TKaHEBbIW, OPraHU3MEHHBIN,
MOIYJISIUOHHO-BUJIOBOM,
HKOCUCTEMHBIHN (OMOTEOIIEHOTHUECKHIA ),
ouocdepnsiit. [Iporeccsi,
MPOUCXOIAIINE B )KUBBIX CHCTEMAX.
OCHOBHBIE MPU3HAKH KUBOTO. JKU3HB
Kak (popma cylecTBOBaHUSI MaTE€pUH.
Hayku, u3yydaroiiye *uBbl€ CUCTEMBI
Ha Pa3HbIX YPOBHAX OpraHU3allHH.
N3ydeHune kuBbIX cucteM. MeToIbl
ounonornueckor Hayku. Habmonenue,
M3MEpPEHUE, SKCIIEPUMEHT,
CHUCTEMAaTHU3AaIs1, METAaaHAIN3.
[ToHsATHE O 3aBUCUMOM Y HE3aBUCUMOU
nepemeHHou. [Inannposanue
skcriepuMenTa. [locranoBka

U npoBepka runore3. Hynesas
runote3a. [lonsiTue BEIOOpKY U e
JIOCTOBEPHOCTH. Paz0Opoc

B OMoJorn4Yeckux qaHHbix. OreHka

PackpsIBaTh copepkaHne TEPMUHOB

Y TIOHATUIH: OOMEH BEIIECTB

Y IIPEBPAILEHNE DJHEPIUH,
CaMOBOCIIPOU3BECHUE,
CaMOPETYJISLNS, Pa3BUTHE, JKU3Hb,
Hay4HbIN (haKT, HAYUHBIA METO/,
npo0JsieMa, TuIoTe3a, TEopus, MPaBuio,
3aKOH.

IlepeuncnaTh NpU3HAKKU KUBOTO.
XapakTepu3oBaTb OCHOBHBIE YPOBHH
OpraHU3aLN )KUBBIX CUCTEM U METObI
OMOJIOTMUYECKUX HCCIIEI0BaHUM.
OnuceiBaTh 0COOEHHOCTH, XapaKTEPHbIE
JUTSL K&KJIOTO YPOBHSI OPTaHU3alNH
KHUBOTO.

Ha3piBaTh HaykH, U3y4arONIUe )KUBbIC
CHUCTEMBI Ha Pa3HbIX YPOBHAX
OpraHU3aLNH.

CpaBHUBATH MEXKIy COOOH JKHUBbBIE
CUCTEMBI Pa3HBIX YPOBHEUN OpraHu3auu
Y IIPOUCXOIAIINAE B HUX MPOLIECCHI.
IToka3bIBaTh POJIb TUIIOTE3 U TEOPUH
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JIOCTOBEPHOCTH MOJYYEHHBIX
pe3ysbTaTtoB. [I[puunHbBI HCKaXKEHUS
pe3yabpTaToB dKcnepuMeHTa. [lonsTue
CTATUCTUYECKOTO TECTA.
JleMoOHCTpaL U1

Tabauywl u cxemvl: «YPOBHU
OpraHU3aLMH KUBOU MPUPOIBD»,
«CTpoeHue ) KUBOTHOU KIIETKH,
«TkaHu )XUBOTHBIX», «CHUCTEMBI
OpPraHOB YEJIOBEYECKOI0 OPraHu3May,
«buoreotienosy», «buochepar,

((MCTO,Z[I;I N3Y4YCHUA JKUBOU IIpUpPOALD).

Oo6opynoBanme: 1a00paTopHOE
obopymoBaHuE IS IPOBEACHUS
HaOJII0/ICHUI, N3MEPEHHH,
AKCIIEPUMEHTOB.

IIpakTuyeckas padora
«Mcnonb30BaHuE pa3InYHbIX METO/IOB
MIPU U3YUYEHUHU KUBBIX CUCTEMY.

B ()OPMHUPOBAHHUH €CTECTBEHHO-HAYYHOM
KapTUHBI MUpPA

Hroro uacos 110 Teme
R] Tema «bHOJOTrUA KIETKN
3.1 | Ucropust OTKpBITHS Knetka — cTpykTypHO- PackpriBath copepxaHue TEPMUHOB

U U3YUYCHUS KIIETKH.
Knerounas reopus

(GyHKIMOHANIbHAS €IMHUIIA )KUBOTO.
HcTopust OTKPBITHS KIETKU.

Pabotsl P. I'yka, A. JIleBeHryka.
Kinerounas reopus (T. llIBanH,

M. Ulnetinen, P. BupxoB). OcHOBHBIE

Y TIOHSATUI: KJIETKA, OpraHelIbl,
AYKapPUOTHI, MPOKAPUOTHI, BUPYCHI,
IIUTOJIOTHS (KJIETOYHAsi OMOJIOTHs),
KJIETOYHAs TEOPUSI.
XapakTepu3oBaTh OCHOBHBIE TaIlb
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TMTOJIOKEHUSI COBPEMEHHOM KJIIETOYHOU
TEOPUH.

JleMoOHCTpaLul

Ilopmpemuwi: P. I'yk, A. JIeBeHTyK,

T. llIBanu, M. Illneiaen, P. Bupxos,
K.M. Bap.

ObopynoBaHue: CBETOBOI MUKPOCKOIT;
MUKpPOTpEnapaTbl paCTUTEIbHBIX,
YKUBOTHBIX U OAKTEPUAIBHBIX KIETOK

pa3BUTHS ITUTOJIOTHH KaK HAYKH U €€
o(opMIICHHUE B KICTOYHYIO OMOJIOTHIO.
[Toka3bIBaTh BKJIA]l YICHBIX-OHOIOTOB

B U3YYCHHE KJIETOYHOTO CTPOCHUS
OpPTaHU3MOB.

[lepeuncisiTh OCHOBHBIE TIOJIOKEHUS
KJIETOYHOW TEOPUH, OOBSICHITH €€ POJIb
B ()OPMHUPOBAHUU €CTECTBEHHO-HAYYHOM
KapTHHBI MUPA.

[TpuBOANTH TOKA3aTENBCTBA POACTBA
OpPraHHU3MOB C UCIIOJIb30BAaHUEM
ITOJIOKEHHUM KJIIETOYHON TEOPHUH

3.2

MeTtonasl
MOJIEKYJISIPHOM U
KJIETOYHOM OMOJIOTUH

MeTobl MOJIEKYISIPHOU U KJIETOYHOM
OMOJIOTMU: MUKPOCKOIIHS,
xpomartorpadusi, 31eKTpoPopes, METOA
MEUYEHBIX aTOMOB, AU depeHITnaILHOe
HEHTpU(yrupoBaHue,
KyJbTUBAPOBAHUE KJIETOK.
JleMoOHCTpaL U1

Tabnuywvt u cxemolr: «CBETOBOU
MHKPOCKOI», « DNEKTPOHHBII
MUKpOCKOID», «VcTopus pazButus
METO/10B MUKPOCKOTIHI.
Oo0opynoBaHue: CBETOBOII MUKPOCKOIT;
MUKpOIpenapaTbl paCTUTENbHBIX,
YKUBOTHBIX U OaKTE€pUAIbHBIX

KJIETOK.

PackpeiBaTh coepkaHue TEPMUHOB
Y TIOHATUH: MUKPOCKOITUPOBAHNE,
MIPUTOTOBJICHHE CPE3OB,
nuddepeHnnanbHoe OKpaluBaHue,
xpomarorpadus, 3nekTpodopes,
METO]I MEYEHBIX aTOMOB,
HEHTPU(PYTUPOBAHUE, METOT
KyJbTYpPBI KJIETOK U TKaHEH, METO/
pexomOuHanTHBIX JIHK.
XapakTepu3oBaTb OCHOBHBIE METO/IbI
U3YYECHHUS KUBOU MPUPOIBI.
['oToBUTH BpEMEHHBIE
MUKpOTIpEnaparhl, pacCMaTpUBaTh UX
B CBETOBOM MUKPOCKOII U JIeJIaTh
OIHCaHUE.
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IIpakTnyeckasi padora
«3ydeHne MeTOJI0B KIETOYHOM
ouosioruu (Xxpomarorpadusi,
anektpodopes, nuddepeHnraibrHoe
uentpudyruposanue, [111P)»

OOBsACHATH U COOMIONATH MTPABUIIA
TEXHUKH MHUKPOCKOTTMPOBAHUS

Htoro yacoB no teme 2
4 | Tema «XuMu4ecKass OpraHu3anus KJIeTKW»
4.1 | Xummaeckuii cocTas 2 XUMHUYECKHM COCTAB KJIETKU. Makpo-, | PackpbiBaTh coziepxanne TEpPMUHOB

KieTku. Boga n
MHHEPAJIbHbBIC
BeIlleCTBa

MUKPO- U YIABTPAMUKPOIJIEMEHTHI.
Boja u ee poiib Kak pacTBOpUTENS,
peareHTa, yuacTue

B CTPYKTYPUPOBAHUU KJIETKU,
TeIIoperysiuun. MuHepaibHbIe
BEIIECTBA KJIETKHU, UX OMOJIOTUYECKas
poib. Posb KATHOHOB M AaHHOHOB

B KJIETKE.

JleMoOHCTpaL U1

Juaepammur: «Pactipenenenue
XUMHUYECKUX JIEMEHTOB B HEKHUBOM
npupone», «Pacnpenenenue
XUMHUYECKUX 3JIEMEHTOB B dKHUBOMU
IPUPOJIE.

Tabauywl u cxemol: «Ilepuonuueckas
Ta0IHIa XUMUYECKHUX AIIEMEHTOBY,
«CTpoeHue MOJIEKYJIbI BOJIBD),
«BemiecTBa B cocTaBe OPraHU3MOBY»

Y TIOHSTHI: DJIEMEHTHI-OMOTEHBI,
JIUTIOJIb, BOJOPO/IHAS CBSI3b,
ruApoUIBLHOCTD, THAPOGHOOHOCTD,
Typrop, MUHEpaJIbHBIC BEIIECTBA,
OydepHbIe CHCTEMBI, aHUOHBI,
KaTHOHBI.

[lepeuuncnsatb 0COOEHHOCTH
XUMHYECKOTO COCTaBa KIICTKH.
PaznuyaTte Makpo-, MUKpO-

U YIBTPAMUKPOIJIEMEHTBI, BXOISIINE

B COCTaB UBOTO U UX POJIb

B OpraHu3Me.

XapaKkTepu30BaTh CTPOCHUE U CBOMCTBA
BOJIbI; OOBSICHATH IPUUUHBI €€ 0COOBIX
CBOMCTB U ()yHKIIUH B KJICTKE.
[Toka3bIBaTh PO KATHOHOB M aHUOHOB
B 00€CIIeUeHUH MPOIIECCOB
KU3HEIECITEIIbHOCTH (OCMOPETYIISIHS,
co37[aHue MEMOPAHHOTO MOTEHIIMAIIA,
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perymsiuus padboThl OEJIKOB), paOOTHI
Oy(epHBIX cucTEM.

YcTaHaBiIMBaTh B3aUMOCBSI3b CTPOCHHS
U QYHKIIMM HEOPTaHUYECKHX BEIICCTB
KJIICTKH

4.2

Opranuueckue
BEIIECTBA KJIETKU —
Oenku

Opranuyeckue BEIIECTBA KIETKH.
buonornueckue nomumepsl. beaku.
AMWHOKHCIIOTHBIA COCTaB OCJIKOB.
CTpyKTypbl OCJIKOBOI MOJICKYJIBI.
[lepBuuHas cTpykTypa Oenka,
NenTUaHas CBsi3b. BTopuuHas,

TpPETUYHAs!, YETBEPTUYHAS CTPYKTYPBHI.

Henarypanus. CBoicTBa O€JIKOB.
Knaccuduxanus 6enxos.
buonorndeckre GpyHKIUU OEIKOB.
Ilpuonwi.

JleMoOHCTpaL U1

Ilopmpem. J1. IlonuHr.

Tabauyvt u cxemvi: «CTpoeHue
MOJIEKYJIbI OemKay, « CTPYKTYpBI
OCIIKOBON MOJIEKYJIbD.
OobopynoBaHue: XuMUYECKas ocyia
U 000pyIOBaHUE.

JlaGopaTropnas padora
«O6Hapy>xeHne OEITKOB C MTOMOIIbIO
KA4EeCTBEHHBIX PEAKLIMI»

PackpsiBaTh coniep:kaHre TEPMUHOB
Y TIOHATHUI: MOHOMEPBI, TOJUMEPBHI,
0eJIoK (MPOTEUH), MEeNTH]I,
aMUHOKHCIIOTA, IENTH/IHAS CBA3b,
NOJIMIENTH]I, I€HaTypalus,
peHarypaius, rio0ysipHbIe

U puOpHILIsIpHBIE OCJIKY, TIPUOHBI.
XapaktepusoBaTh O€JIKH,

UX CTPYKTYPHYIO OpraHU3aLIHI0

U GyHKUIMH (CTPYKTypHas,
JHepreTHyYecKas, CUTHaJIbHasl,
peryJsaTopHasi, ABUTraTeIbHasl,
3alMTHad, (pepMeHTaTUBHAS ).
Ha3zpiBaTh XuMHUeCKre OCHOBBI
(bopMHUpPOBaHUS CTPYKTYP
OEITKOBOM MOJIEKYJIBI.

[IpuBoAUTH IpUMEPHI PUOPUILISAPHBIX,
TJIO0YJISIPHBIX OCJTKOB.

BEINOTHATE KaueCTBEHHBIE PEAKIHH
Ha 0OHapy’kKeHHE OEJIKOB

B KJIETKE; OOBACHATDH MOJTYUYCHHBIE
pe3yIbTATHI
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4.3 | Opranmueckue VYrneBoasl. MoHOCaxapusl, PackpriBaTh coaepkaHue TEPMUHOB
BEIIECTBA KJIETKH — Y caxapu/ibl, OJUrocaxapuibl v U TIOHSITUIN: YTTIEBOIbI, MOHOCAXAPH/IBI,
yTJIEBOBI noncaxapuabl. OOUIHi MIaH CTPOEHUS | AUCAXAPUIBL, OJIMTOCAXAPUBL,

U PU3NKO-XUMHUYECKUE CBOMCTBA HoJIMcaxapubl, II0K03a, pubo3a,
yrieBofoB. buonornueckue GyHKIMNU | A€30KCUpPU003a, JIAKTO3a, MAJIbTO3a,
YTJIEBOIOB. caxapo3sa, KpaxmaJl, IJIMKOTEH,
JleMoHCTpaL UM LEJUTI0JI03A.
Tabauywl u cxemol: «CTpoeHue KnaccuduimpoBats yriieBoisl
MOJIEKYJI YTIIEBOJ0B) 10 CTPOCHUIO ¥ TIEPEUHCIIATD UX
byHKIUU.
[TpuBOAUTH MPUMEPHI PA3THUHBIX
YIJIEBOJIOB (MOHOCaXapu/IoB,
JAUCaxapua0B, OJIUTOCAXapUJIOB,
MOJINCAXapHUI0B)

4.4 | Oprannueckue JIumuael. ['uppodunibHo-ruapodoOHbIe | PackpbIiBaTh cofepKaHue TEPMUHOB
BEIIECTBA KJIETKH — cBoiicTBa. Knnaccudukanus Y TIOHSITUMN: JIMTTU/IBI, TPUTITUIICPU/IBI,
JIUTIHIBI aunuaoB. Tpurmunepust, dbocdomunuibl, BOCKU, CTEPOUIBI,

dbochomunuabl, BOCKU, CTEPOU/IBI.
buonornyeckue QpyHkIuu
aunuoB. OOuMe cBoicTBa
OMOoIOTHYECKUX MEMOpaH —
TEKy4eCTh, CHOCOOHOCTh

K CaMO3aMbIKaHUIO,
MOJTYTIPOHUIIAEMOCTb.
JlemoHCTpauuu

Tabauywl u cxemol: «CTpoeHUE
MOJIEKYJI JIUTTHIOBY

JUTONPOTEUHBI, TTTUKOJIUTINIBI.
Knaccuduuuposats Tunuabl

10 CTPOCHUIO; XapaKTePHU30BaTh X
byHKIMN
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4.5

Hyxnennoselie
KHUCIIOTHL. CTpoeHue
u ¢pyukiun JTHK,
PHK, AT®

Hyxnennossie kucnotsl. JIHK n PHK.
CrpoeHne HyKJIEHHOBBIX KUCIOT.
Hyxneotunsl. [Tpuanmn
KOMILIEMEHTapHOCTH. [IpaBuio
Yapradda. Ctpykrypa JJHK — nBoitnas
Crupalib. MECTOHAXOXKICHUE U
ouonornyeckue Gynkiuu JHK. Bussr
PHK. ®ynkuun PHK B kierke.
Crpoenune monekynsl ATO.
Makposprudeckre CBsi3u B MOJIEKYJIE
AT®. buonoruueckue pyHkuuu ATO.
BoccraHOBIEHHBIE IEPEHOCUHUKH, UX
(yHKLNHU B KJIETKE.

JleMoOHCTpaL U1

lopmpemuwi: 1. Yorcon, @. Kpuk,

M. Yunkunc, P. ®panknun, @. CauHrep,
C. Ilpy3unep.

Tabnuyvt u cxemol: «HykIenHOBbBIC
KHUCIIOThDY, « CTPOEHUE MOJIEKYJIbI
ATOD».

OobopynoBaHue: XMMUYECKas ocyia
U 000pyIOBaHUE.

JlaGopaTropnas padora
«MccnenoBanre HyKJIEMHOBBIX KUCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHbIX
OpPraHU3MOB»

PackprIiBaTh cojiepkaHue TEPMUHOB

U TIOHATHM: 1€30KCUPUOOHYKICHHOBAS
kuciota (JJHK), pubonyknennoBas
kuciota (PHK), HykiieoTu, Hykieo3u,
a30TUCTbIC OCHOBAHUS, aJICHUH, TYaHHH,
LIWTO3UH, TAMUH, ypaILuI,
KOMILIEMEHTAPHBIE OCHOBAHUS,
aneHosuntpudocdar (ATD),
MaKpO3pru4ecKas CBA3b,
CEKBEHHUPOBAHUE, TCHOMMUKA,
TPAHCKPUNITOMUKA, IPOTEOMUKA.
XapakTeprus3oBaTh, OMKUCHIBATh

U CXEMaTHUYECKH N300paxaTh CTPOCHUE
nykineotuaa JIHK u nBoitHo# criupanu
JAHK, cexBenuposanue /JHK.
OnuchIBaTh MPOLIECC PETUIMKALINU
JIHK B Kj1€TKe 1 Ha3bIBaTh €T0
OMOJIOrMYECKOe 3HAUYCHHUE.
XapakrepusoBath pynkuuu JTHK.
Paznuyate CTpykTypy U QPyHKIIUM
PHK.

OnuchIBaTh NPOLIECC TPAHCKPUIILIUH.
CpaBHUBATh HYKJIEUHOBBIE KHCIOTHI
(JIHK u PHK).

XapakTepru3oBaTh 0COOCHHOCTH
crpoenust u pyHkuuu ATO.
DopMyTHpPOBATH U OOBSICHSATH MPUHITUTT
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KOMIUIEMEHTAPHOCTH U ITPABUIIO
Yapradda

4.6 | MeTomabl CTPYKTYPHOI 1 CtpykTypHas Ouoyiorus: PackpbiBaTh cofiepKaHue TEPMUHOB
ounonoruu onoxumuueckue 1 onodusndeckre Y TIOHSTHUI: MOJIETUPOBAHHUE,

HCCIIEIOBAHUSI COCTAaBa KOMIIbIOTEPHBIN TU3ailH.

Y IPOCTPAHCTBEHHOM CTPYKTYPhI [lepeuncnsaTh NepCHEKTUBHBIE

OMOMOJIEKY. HaIlpaBJICHUS] HAYYHBIX UCCIIEIOBAHUIN
B CTPYKTYPHOU OMOJIOTHH, PAaCKPHIBATh
WX 3HAYECHUE JJISI MEAUIIUHBI U
CEJIbCKOI0 X0351CTBa

Hroro yacos 1o teme 10
5 | Tema «CTpoenne n QyHKIIUM KJICTKN»

5.1 | Tunsl KIETOK. | THIBI KIIETOK: 3yKapuOTUYECKas PackpsIBaTh coepkaHue TEPMUHOB
[TpoxapuoTrueckast U npokapuotudeckas. CTpyKTypHO- Y MIOHSITUI: TPOKAPUOTUYECKAs KIIETKA,
KJIETKa (GbyHKIIMOHATBLHBIE 00pa30BaHUS KJICTOYHAs CTCHKA, MyPEHH,

KJICTKH. dboTocUHTETUUECKHE MEMOpaHHI,

Oco0EeHHOCTH CTPOEHUS
reTepoTpodHON U aBTOTPOhHOM
IIPOKAPUOTUYECKUX KIIETOK. MecTo
Y POJIb TPOKAPUOT B OMOIIEHO3AX.
JlemoHCTpauuu

Tabauywl u cxemol: «CTpoeHue
YKapUOTHYECKOMN KIETKI,
«CTpoeHne NpoKapuoTUYECKON
KIICTKID)

CrpoeHne NpoKapuOTUIECKON KIIETKH.
Krnerounas crenka Oakrepuii U apxen.

dnareuH.

Xapakrepu3oBaTb popMy

Y pa3Mephl IPOKAPUOTUUIECKUX KIIETOK;
GyHKIIMYA TEeHETUYECKOTO armapara
MIPOKAPHOT.

OnuceIBaTh Iporece
CIOpooOpa30BaHMsl, OTMEYATh €T
3HAYCHUE I BBDKUBAHUS OaKTepHid
NP YXYIIEHUN yCIIOBUN
CYILIECTBOBAHMSI.

OnuceiBaTh pa3MHOKEHUE TTPOKAPHOT.
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OueHnBaTh MECTO U POJIb MPOKAPUOT
B OMOIIEHO3aX

52

Crpoenue
AYKapUOTHYECKOU
KJIETKHU.
[ToBepXHOCTHBIN
arnmapar KJIETKH

Ctpoenre 1 GyHKIIMOHUPOBAHNE
YKAPUOTUYECKON KIIETKH.
[Tnazmatuueckas memOpaHa
(mnazmanemma). CTpyKTypa
1a3MaTHYeCKO MEMOpaHBI.
TpaHcropT BEWECTB yepes
IUIa3MaTUYECKYI0 MEMOpaHy:
naccuBHbIU (MU y3us,
oOneruenHas nuddysus),
aKTUBHBIN (IEPBUYHBIN M BTOPUUHBII
aKTUBHBIA TPAHCTIOPT).
[TonynpoHuitaeMocTh MEMOPaHHI.
PaboTa Hatpuii-kaqneBoro Hacoca.
DHJIOIUTO3: TUHOIMTO3, (DaroIuTo3.
Ox3omuTo3. Kinerounas creHka.
CrpykTypa u PyHKIMH KJIETOYHOU
CTEHKU pacTeHUM, rpuooB.
JemoHCcTpanuu

Tabnuitel 1 cxeMbl: «CTpoeHHe
HYKAPUOTUYECKON KIIETKWY,
«CTpoeHue JKUBOTHOM KIIETKW,
«CTpoeHune pacTUTEIBHOM KIETKW.
Oo0opynoBaHue: CBETOBOI MUKPOCKOIT;
MUKpOIpenapaTbl paCTUTEIbHBIX,
’KUBOTHBIX KJIETOK.

PackpbIBaTh coziepkaHre TEPMUHOB

U TIOHSATUM: TJIa3MaTHYecKas MeMOpaHa
(mma3Manemma), 5KMJIKOCTHO-MO3anyHast
MO/IeJib, MeMOpaHHbIe OEIKU
(nepudepuueckre, UHTETPAIbHBIE),
TIIMKOKAIMKC, Tuddy3us, ocMoc,
AKTUBHBIN TPAHCIIOPT, SHAOLUTO3,
(haronuTo3, MUHOLUTO3, FK30LIUTO3,
KJIETOYHAs CTEHKA, IJ1a3MOJIECMBI,
CUMILIACT.

XapakTepu3oBaTb 0COOCHHOCTH
CTPOEHUS U PYHKIIUHU SYKapUOTHUECKOU
KJIETKH; TPAHCIIOPT BEILECTB

yepes MIa3MaTHIeCcKyt0 MeMOpany:
ITACCUBHBIN U aKTHUBHBIN TPAHCIIOPT;
paboTy OENKOB-KaHAIOB; padoTy
HaTPUK-KAJIMEBOIO HACOCA; CTPYKTYPY
1 QYHKIIUU KIETOYHOM CTEHKHU
pacTeHuit u TpudoB
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IIpakTHyeckast padora
«3y4yeHne CBOMCTB KJIIETOYHOMN
MeMOpaHbI»

53

[MuTomnazma u ee
OpPraHOU/IbI

[Huronnasma. [{uto3oius. LluTockemner.
JIBroxkeHue nuroriazMbl. OpraHouabl
kieTku. OnHOMeMOpaHHbIE OPTaHOU/IbI
KJIETKH: SHAOIJIA3MaTUIECKAs CETh
(BIIC), annapat ['oab1Ku, TU30COMBI,
uX CTpoeHue u QPyHkiuu. Bzaumocss3pb
OJIHOMEMOpaHHBIX OPraHOUJIOB KIIETKHU.
CtpoeHue rpaHyIsipHOrO PETUKYJIyMA.
Cunre3 pacTBopuMbIX 6ekoB. CuHTE3
KJIETOYHBIX MeMOpaH. [ maakuii
(arpaHyJIIpHBIN ) SHIOTUIA3MATHYECKUN
petukyiyM. CexkperopHasi QyHKIUS
anmnapara ['onpku. TpancropT
BEIIECTB B KJIETKE. Bakyonu
pacTUTENBHBIX KJIETOK. KieTouHblit
cok. Typrop.

ITomyaBTOHOMHBIE OPraHOUBI KIIETKH:
MHUTOXOHJIpUH, TIaCTUIbl. CTpOoeHUE

¥ (YHKIIMA MUTOXOHJIPUH U TUIACTHU]I.
ITepBruYHbIEC, BTOPHUYHBIE U CI0KHBIE
1acTUAB (POTOCUHTE3UPYIOIINX
3yKapuoT. XJIOPOIUIACTHI,
XPOMOILIACTBHI, JIEMKOIJIACThI BBICIINX
pacTEeHU.

PackpbiBaTh coqiepKaHle TEPMUHOB

U MOHATHH: LIUTOILJIa3Ma, IIUTO30JIb,
LIUTOCKEJIET, KOMITAPTMEHTBHI,
OpPTaHOU/IbI, SHOTIA3MATHYECKAsI CETh
(BIIC), anmmapat I'oab 1K, TH30COMBI,
BaKYyO0Jlb, pPUOOCOMBI, aBTOJIU3,
BE3UKYJISIPHBIA TPAHCTIOPT,
MEPOKCUCOMBI, KIIETOUHBIN COK, TYpProp,
MUTOXOHAPUH, KPUCTHI, IJIACTUIBI,
XPOMOILIACTHI, JICHKOTIACTHI,
XJIOPOTLIACThI, CTPOMA, TPaHBbI,
TUJIAKOU/I, JJaMeJlIa.
XapakTepu3oBaTh LIUTOIIA3MY
AYKaApUOTHYECKOM KIIETKH;
KJIACCU(PUITUPOBATH OPTaHOUIbI

B 3aBUCUMOCTH OT 0COOCHHOCTEMN UX
cTpoeHus (0OTHOMEMOpaHHBIE,
IByMEMOpaHHbBIC, HEMEMOpPAHHBIC);
OTHUCHIBATH (PYHKIIMH KAXKOTO
OopraHouja B KJIETKE.

OOBSICHATH COOBITHS, CBSI3aHHBIE

C BHYTPHUKJIETOYHBIM TUIIIEBAPEHUEM,
€ro 3Ha4eHue JJIsl OpraHu3Ma.
OTMeuaTh 3HAaUYEHHUE [UTOCKENICTA;
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JleMoOHCTpaL Ul

Ilopmpempsi: K. C. MepeKKOBCKHI,
JI. Maprynuc.

Tabauywl u cxemol: «CTpoeHue
IYKAPUOTHUYECKOUN KIIETKI,
«CTpoeHue )KUBOTHOM KIIETKNY,
«CTpoeHue pacTUTEIIbHOU KIIETKW,
«CTpoeHne MUTOXOHAPHU.
OobopynoBaHue: CBETOBO MUKPOCKOI;
MHUKPOIPENapaTsl PACTUTEIbHBIX,
YKUBOTHBIX KJIETOK.
IIpakTuyeckas padora
«3yueHune JTBUKECHUS
[IUTOTUIa3MbI B PACTUTEIIBLHBIX
KJIETKAX».

JlaboparopHasi padora
«HMccnenoBanne muazmonmnsa

U JIETIIa3MOJIN3a B pPACTUTEIbHBIX
KJIETKaX)»

XapaKTepu30BaTh €r0 JIEMEHTHI
(MHKPOTPYOOUYKH, MUKPO(DUITAMEHTHI,
IPOMEKYTOUHBIE (PUIAMEHTHI ), UX POJIb
B JKU3HEIEATEIHbHOCTH KJIETOK U TKaHEH

5.4

HemeMOpanHsbie
OPraHOM/IbI KIIETKU

HememOpaHHbIE OpraHOUIbI KICTKU
Crpoenue 1 GyHKITUM HEeMEeMOpaHHbIX
OpPTraHOUJOB KJIETKHU.

Pu6ocombl. MblllieuHbIe KIETKH.
MuxkpotpyOouku. KneTouHsblii 1IeHTp.
CtpoeHue U IBUKEHUE KTYTUKOB

U pecHu4eK. MUKpOTpyOOUKH
UUATOILIa3Mbl. L{eHTpros.

PackpeIBaTh comepkaHre TEPMHUHOB

U TIOHATHM: prubocoMa, ToIrucoma,
MUKPOTPYOOUKH, TYOYJIHH, KIIETOYHBIN
HEeHTp (IeHTpocoMa), IIEHTPHOJIH,
1eHTpocdepa, KryTuKd, pEeCHUYKH,
0a3ajgbHOE TEIbIIC.
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JleMoOHCTpaL Ul

Tabauyvl u cxemol: «CTpoeHue
KUBOTHOU KIJIETKW», «CTpoeHue
PACTUTEIBLHOU KIETKU

Xapakrepu3oBaTb HEMEMOpPaHHbIE
OpraHOUIbI KJIETKH, UX CTPOCHHE

1 QyHKIIUU

5.5 | Ctpoenue u QyHKITUH SAnpo. Obonouka sapa, XpOMaTHH, PackpeiBaTh conep:kaHue TEPMUHOB
Aa1pa KapHUOIUTa3Ma, SIIPBILLIKA, KX CTPOCHHUE | ¥ IOHSTHUI: AJIpo, s/iepHas 000J04Ka,
U QyHKIUH. SnepHbIil OETKOBBIM SICPHBIC TIOPBI, HYKJIEOIIa3Ma
Mmatpukc. ITpoctpancTBeHHOE (xapuoruia3ma), TeHOM, XpOMaTHH,
PaCIIOJIOKEHUE XPOMOCOM YXpPOMAaTHH, F€TEPOXPOMATHH,
B HHTEp(a3zHOM sifpe. AJIPBIIIKO, XPOMOCOMBI, LIEHTPOMEPA,
benku XxpomaTHa — TUCTOHBI. KHHETOXOp, KJIETOUHbIE BKJIFOUEHHUS.
KiteTrouHble BKIIOYEHHS. XapakTepru30BaTh KIETOYHOE PO KaK
JlemoHCcTpanuu LIEHTP YIPABJICHUS
Tabnuyvl u cxemvl: «SAapoy KU3ZHENIEATEIbHOCTBIO KIIETKHU;
IF€HETUYECKUI anmnapar KJIETOK
AYKApUOT, CTPOCHUE U (HYHKIIUU
XPOMOCOM.
OnuceIBaTh CTPYKTYPHI SIIpa U UX
B3aMMOCBSI3b C OPraHOUIaMU
LUTOILJIA3MBbI
5.6 | CpaBHHTEIIBbHAS CpaBHUTENbHASA XapaKTEPUCTUKA XapakTepu3oBaTh THUIIbI KJIETOK
XapaKTepUCTHKA KJIETOK DYKapHoT (pacTUTEIBHOM, AYKapHOT: paCTUTEIbHAS, ’KUBOTHAS,

KJICTOK 9YKapHuoT

YKUBOTHOM, rpHOHOM).
JlemoHCTpauuu

Tabnuywl u cxemvi: «CTpoeHHUE
IYKAPUOTHYECKOUN KIIETKW,
«CTpoeHue )KUBOTHOM KIIETKN,

rpuOHasi.

CpaBHUBATh MEXKy COOOM CTpOEHHE
U )KU3HENIeATEIbHOCTh
9YKapUOTHUYECKUX KJIETOK U POJIb
IPOKApPUOT B OMOLIEHO3aX
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«CTpoeHne paCTUTEIIBHON KIIETKID.
ObopynoBaHue: CBETOBOM MUKPOCKOIT,
MUKpOIIpENapaTsl paCTUTEIbHBIX,
KUBOTHBIX KJIETOK.

JlaboparopHasi padora

«M3y4yenue cTpoeHust KIETOK
pPa3IMYHBIX OPraHU3MOB»

Hroro 4yacos 1o teme 8
6 | Tema «O0OMeH BelIeCTB U NIPeBpPaLleHUE JHEPIrUHU B KJIETKe»
6.1 | O6meH BemecTB — 3 AcCUMWISILIMS U JUCCUMMIIALINS — PackpbIBaTh cosiep:kaHle TEPMUHOB
MeTad0IN3M JIBE CTOPOHBI METa00JIM3MA. U TIOHSITHUI: OOMEH BEIIECTB

Tunsl oOMeHa BelecTB: aBTOTPOPHBIN
U TeTepoTpOoPHBINA. YdacTue Kuciopoaa
B OOMEHHBIX TIPOIIECCax.
OHepreTuyeckoe 00ecneyeHne KIeTKu:
npeBpaiieHue AT® B 0OMEHHBIX
nporeccax. @epMeHTaTUBHBIN
XapakTep peaKkuuii KJIETOYHOIO
MeTrabonuzma. epMeHThI, UxX
CTPOCHHUE, CBOMCTBA U MEXAHU3M
nevictus. Kopepmentsr. Otinuus
(hepMEHTOB OT HEOPraHUYECKHUX
KaTaJau3aToOpOB. belKu-aKTUBaTOPHI

U OEJIKU-UHTUOUTOPBI.

3aBUCUMOCTh CKOPOCTH
(bepMEeHTATUBHBIX PEAKIIHI

OT Pa3NUYHbIX (AKTOPOB.

(MeTaboJIM3M), aCCUMIIISITUS
(aHab0JIM3M), WM TUTACTUYECKUM
O0OMEH, TUCCUMMITALINA (KaTaOOIU3M),
WJIM DHEPreTUYeCKUi OOMEH,
aBTOTPOPBI, reTepOoTpOdbI, aHAIPOOHI,
a’po0Obl, (hepMEHTHI, AKTUBHBIN 1IEHTD,
cyOcTpatHasi crieu(puIHOCTb,
Ko(epMeHTHI, OCIIKHN-aKTHBATOPHI

U OCJIKU-UHTHUOUTOPBI.

[TepeuuncnsaTb 0COOEHHOCTH
MJIACTUYECKOTO U DHEPTETHIECKOTO
oOMEHa B KJICTKE; YCTaHABJIMBATh
B3aMMOCBSI3b MEXKIY TUIACTUIECKUM

U DHEPTreTUYECKUM OOMEHOM.
Pazmuate THIIBI OOMEHA BEIIECTB:
aBTOTPO(HBIN U reTePOTPOQPHBIM.
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JleMoOHCTpaL Ul

Tabauywl u cxemovl. «DOTOCUHTE?Y,
«OHEpPreTUYecKuii 0OMen,
«buocuntes 6enkay», «CTpoeHue
(depMeHTay, «XEMOCUHTERY.
Oo0opynoBanue: CBETOBOII MUKPOCKOIT;
000pyI0BaHUE JJIsl IPUTOTOBJICHUS
MOCTOSTHHBIX U BPEMEHHBIX
MUKPOIpENapaToB.

JlaGoparopnas padora

«M3yueHne KaTaIuTHIeCKOn
aKTUBHOCTH (DEpMEHTOB (Ha MpUMeEpe
amuiIa3bl UM KaTajiasbl)y.
Jlaboparopnasi padora

«M3yuenne pepMEeHTaTUBHOTO
pacIlerIeHus IEPOKCHIAa BOJOPOIa

B PACTUTEJbHBIX U KUBOTHBIX KJIETKAX»

IToka3zpIBaTh pOJIb KUCIOPOAA

B OOMEHHBIX Ipolieccax.
CxeMatuuecku u300paxkaTh CTPOCHUE
dhepMmeHTa.

OTnuyath (epMEHTHI

OT HEOPTaHUYECKUX KaTaJn3aTOpPOB

U OTIPEAETISATH UX POJIb

B (DYHKIIMOHUPOBAHUH )KUBBIX CUCTEM, B
MPOMBINIJICHHOCTH, B METUITHE,

B IIOBCE/IHEBHOM JKM3HU YEJIOBEKA.
CTaBUTH SKCIEPUMEHT TI0 BBISBIICHHIO
KaTaJIUTUYECKON aKTUBHOCTH
NEPOKCUIA3bl, aMUJIa3bl, OOBACHATh
MOJTyYEHHBIC PE3yIbTAThI

6.2

ABTOTpOGHBIN THIT
oOMeHa BEIECTB.
dotocunTes

IIepBUYHBIN CUHTE3 OPraHUYECKUX
BEILIECTB B KIIETKE.

DOTOCUHTES.

Ponp xsmopormiactoB B mporecce
dborocunTeza. CpeToBas

Y TeMHOBas (askbl.
[TpoaykTBHOCTH POTOCHHTE3A.
Brnustnue paznuusbix pakTopos
Ha CKOPOCTh (POTOCHHTE3A.
3HaueHue PoTocuHTE3A.

PackppIBaTh copepkaHne TEPMUHOB

U IOHATHI: (hOTOCUHTE3, (Pa3bl
dboTocuHTe3a (CBETOBAsI, TECMHOBAs),
dhoTomus, hochopuMpoBaHUE, UK
KansBuna, HAJI®+ (nmepeHocumnk
BOJIOPO/IA).

XapakTepu3oBaTh IIIACTUYECKUNA OOMEH
Kak drtar o01ero oOMeHa BEIIEeCTB;
coObITHs (OTOCUHTE3A (PEAKITNH
CBETOBOM U TEMHOBOH (ha3); poiib
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JdeMoHcTpauuu

Topmpemeur: 1. [lpuctim,

K. A. Tumupszes.

Tabnuywvl u cxemovl: «POTOCUHTE3)

XJIOPOIUIACTOB B IIpOLIECCe
dorocunTesa.
BhISBISTS NPUUHMHHO-CIICJICTBEHHBIC

CBA3U MCIXKAY ITOTJIOIICHUCM COJIHEYHOM

SHEPrUH XJIOPODUIIOM U CUHTE30M
MoJiekysn ATO.

CpaBHUBATBh HCXO/IHBIE BEIIECTBA,
KOHEYHBIE MMPOAYKTHI U YCIOBUS
IIPOTEKAHUS PEAKI[MI CBETOBOU

Y TEMHOBOM (a3 porocuHTE3A.
VYcTaHaBnMBaTh B3aUMOCBSI3b MEXKIY
(OTOCHMHTE30M U JIBIXaHUEM; CBETOBOM
Y TEMHOBOM peakiusiMu (POTOCUHTE3A.
OueHuBath 3HaUeHHE (POTOCUHTERA
IUTS JKU3HU Ha 3eMiie

6.3

ABTOTpOGhHBIN THIT
oOMeHa BEIECTB.
XEeMOCHHTE3

XeMOCHHTES.

PaznooOpa3zue opraHuzMoB-
XEMOCUHTETUKOB:
HUTpUPULUPYIOIINE OaKTepUH,
XKene300aKTepun, cepoOaKTepuu,
BOJIOPO/IHBIC OaKTEpHUH. 3HAUCHHE
XEMOCHUHTE3A.

JlemoHCTpauuu

Ilopmpemuwi: C. H. Bunorpaackuii,
I'. A. 3aBap3uH.

Tabnuywvt u cxemvl: «OOTOCUHTESY,
«XEMOCHHTE3»

PackpsIBaTh coziep:kaHue TEPMUHOB
U TIOHSITUU . XEMOCHUHTE3.
OOBSACHUTH CYIIHOCTh XEMOCHHTE3a,

pacKphIBaTh €ro 3HaYeHue B Onocdepe.

ITpuBOoaUTE pUMEpPHI
XEMOCHHTE3UPYIOIINX OaKTepHid
(HUTpUGULIMPYIOIINE OaKTEpUH,
&Kese300aKkTepun, cepoOaKTepuu,
BOJIOPOJ/THBIC OAKTEPHH )

Y XapaKTepU30BaTh UX
KU3HEJEATEIbHOCTD.

CocTaBnsiTh ypaBHEHHUS PEAKIIMMA
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JlaboparopHasi padora
«CpaBHeHMe npo1eccoB (POTOCUHTE3A
Y XEMOCHHTE3a»

XEMOCHHTE3A.
CpaBHHMBATh XeMOCHHTE3
¢ (h)OTOCUHTE30M

6.4

DHepreTU4ecKui
0oOMeH —
JTUCCUMIIISILINS

AHa’poOHBIE OpraHu3Mbl. Bubl
oposxenust. [IpoaykTsl OpoKeHHS U MX
HCIIOJIb30BaHUE YETTOBEKOM.
AHa3p0OHBIC MUKPOOPTAHU3MBI KaK
00BEKThl OMOTEXHOJIOTUU U
BO30yAUTENN OOJIE3HEM.

AspoOHBIE OPraHU3MBbl. JTaIlbI
HHEPreTUYECKOro 0OMeHa.
IToaroroBuTenpHbIN ATl I THKOIN3 —
OECKHCIIOPOIHOE paCUICIIIICHUE
TJIFOKO3HI.

buonoruueckoe okucieHue, Ui
KJIETOYHOE JbIXaHue. Posib
MHTOXOHAPHN B IIpoLieccax
OMOJIOTMYECKOTO OKUCIICHUS.
[{ukn4eckne peakuuu.
OxuciurensHoe (hochoprIMpoBaHUE.
[IpeumymecTBa a3poOHOTO My TH
oOMeHa BEIIECTB Mepe]l aHadPOOHBIM.
D} hHeKTUBHOCTH YHEPTreTHUSCKOTO
oOMeHa.

JlemoHCTpauuu

Ilopmpempsi: B. A. DHrensrapar,

I1. Mutuenn.

PackpbiBaTh cosiep>kaHre TEPMUHOB

Y TTOHSITUH: dTaITbl YHEPTETUIECKOTO
oOMeHa — TIOJITOTOBUTEIBHBIM,
OECKHUCIOPOIHBIN (aHaIPOOHBI),
KHUCJIOPOJIHBIN (a3pOOHBII); TIIMKOJIN3,
OporkeHue, OMOIOTUYECKOE OKUCIICHUE
(mprxanwue), nuki Kpeoca,
OKHUCIUTENbHOE (hoCchHOpUIUpPOBaHHE,
MIPOTOHHBIN TPAJUEHT, TPOTOHHAS
AT®-cuHTa3za.

[lepeuncnsatb 0COOEHHOCTH
HYHEPreTUYECKOro 0OMEHa B KIIETKE.
OnuckIBaTh ITAIBI SHEPTETUYECKOTO
oOmeHa (OArOTOBUTEIbHBIH,
OECKUCTIOPOIHBIN, KUCTOPOIHBIN )

U CPaBHUBATH UX MEXY COOOM.
XapakTepu3oBaTh PEaKIUu TITHKOJIN3A,
OpOKCHMS, KJICTOYHOTO JIBIXaHMS.

Y cTanaBnuBaTh B3aMMOCBSI3b MEXKTY
TJIMKOJIN30M, KJIETOYHBIM JIBIXaHUEM
1 cuHTE30M MoJiekys1 ATO.
CocTaBnsiTh ypaBHEHHS] OCHOBHBIX
ATANOB YHEPreTUUECKOT0 OOMEHa

B KJICTKE.
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Tabauywl u cxemol: « JHEPreTUUECKUN
o0MeEn».

JlaboparopHasi padora

«CpaBHeHHE MPOIECCOB OPOKEHUS U
JIBIXQHUSD»

PaccunThIBaTh SHEPTETUYCCKYIO
() PEKTUBHOCTD ITUKOJIU3A U
OMOJIOTHYECKOTO OKHUCIICHUS.
Ha3piBaTh HCXOHBIC BEIIECTBA,
KOHCYHBIC IMPOYKTHI U YCIIOBUS
MIPOTEKAHUS PEAKITHI SHEPreTHICCKOTO
oOMeHa.

CpaBHHBaTh YPHEPTETHICCKYTO

2 (PEKTUBHOCTH OECKUCIOPOTHOTO
Y KUCJIOPOJHOTO 3TAITOB KOHCUHBIC
MPOJYKTHI U YCIOBHS MPOTEKAHUS
peaxiuii ZHEPreTUYECKOro 0OMeHa
DHEPreTUYECKOro oOMeHa

Hrtoro yacoB no teme 9
7 | Tema «HacuaencrseHHass MH(pOpMAaLUA M peaTu3anus ee B KJIETKe»
7.1 | Peakuuu MaTpu4HOTO 2 Peakunn MaTpuyHOIO CUHTE3A. PackpsIBaTh copepkaHne TEPMUHOB
CHUHTE3a [TpuHIMIT KOMIUIEMEHTAPHOCTH Y IOHSITUM: T€H, TCHETUYECKUM KO/I,

B PEAKLMAX MATPUYHOTO CHHTE3A.
Peanuzanus HaciaeaCTBEHHOU
uHpopmanuu. ['eHeTHUeCcKuii Koz, ero
cBocTBa. TpaHnckpunuus —
MarpuuHbiil cuaTe3 PHK. [Ipunaiumnst
TPAHCKPUIILMHU: KOMIJIEMEHTAPHOCTb,
AHTUIIAPAILIETBHOCTD,
ACUMMETPUYHOCTb.

JleMoHCTpaLun

Ilopmpem: H. K. Konbuos.

KOJIOH (TPHILIET), CTON-KOJIOHBI,
MaTpulila, MAaTPUUHbBIA CUHTE3,
tpanckpunuus, PHK-nomumepasa,
MPOMOTOP, CIJIACHUHT, HHTPOH, SK30H.
XapakTepu3oBaTh PEAKIIUU MATPUIHOTO
CUHTE3a, CBOMCTBA FT€HETUYECKOTO KOAA.
OnuchIBaTh 3TAMbl TPAHCKPUIILIUU

Y TPAHCJISIIIUN;, YCTAaHABIMBATh
B3aMMOCBSI3b MATPUYHBIX PEAKIUI

B KJIETKE; CXeMaTHUECKH M300PaKaTh
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Tabnuywl u cxemwi: «buocuaTEe3
Oenkay, «I eHeTHIEeCKni KO

MAaTPUYHBIEC PEAKLIUU TPAHCKPHUIILINU

Y TPAHCJISLHH.

Pemarts Ononorunueckue 3anaun

Ha OIPEAEIICHUE TTOCIIEN0BATENBHOCTH
HykieotnoB JJHK n MPHK, npumensis
3HAHMS O PEAKLIUIX MaTPUIHOIO
CUHTE3a, TCHETUYECKOM KOJIE,
IIPUHLINIE KOMIUIEMEHTAPHOCTH

7.2 | Cunte3 Ocaka TpaHcndusa u ee 3Tanbl. Y4acTue PackpriBaTh conepxaHrue TEpMUHOB
tpancnopTHbix PHK B 6uocunTese Y TIOHSITUWA: TPAHCIISALMS, aHTUKOJIOH,
Oeika. YciioBus OMOCHHTE3a OeIKa. TPHK, amunoanun-rPHK-cunTerasa
KomupoBanue amuHOKUCIOT. PoITh (xonaza), monmpudocoma (moarcomMa).
pubocom B OmocuHTe3€e Oelka. XapaxkTepuzoBaTh CBONCTBA
JleMoOHCTpanun FeHEeTHYECKOTO KOJIa.
Tabauyvt u cxemol: «bUOCUHTES OnuceIBatTh 3TaIbl TPAHCISUN
Oenkay, «I eHeTHUEeCKHi KO U CXEMaTUYECKH N300paxarhb
MaTPUYHBIE PEAKIIMHU TPAHCIISIITUH.
PemnraTe Onosiornueckue 3agaun
Ha onpenenienre aHTukoA0HOB TPHK,
MMOCJIEI0BATEIbHOCTH AMUHOKHUCIIOT
B MOJIEKYJIe OeliKa, MPUMEHsIS SHAaHUS
0 peaKIMsIX MAaTPUUYHOTO CUHTE3A,
T€HETUYECKOM KOJI€, TPUHITUIIC
KOMILIEMEHTAPHOCTH
7.3 | MexaHu3MBbI Opranu3zaiusi reHoMa y MpoKapuoT PackpsIBaTh cojiepkaHue TEPMUHOB
AKCIPECCUU T€HOB Y DYKapuoT. Perymsiys akTHBHOCTH Y TIOHATHI: OIepaTop, ONIEPOH,

reHOB y IpokapuoT. ['unoresa onepoxa

CTPYKTYpHBIE F'€HbI, IPOMOTOP,
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(®. XKaxko0, XK. Mano).
Perynsiuys 0OMEHHBIX TTPOIIECCOB
B KJIeTKe. KiieTouHsbIl roMeocTas.
JdeMoHcTpauuu

Tabnuywl u cxemwi: «buocuaTE3
Oeinkay, «I eHeTHYEeCKHUI KO

penpeccop.
OnuceIiBaTh CTPYKTYpy F€eHOMA
MIPOKAPUOT; XapaKTepU30BaTh padboOTy
MHIYUMOEIBHOTO U PENPECCUOETLHOTO
OIIEpOHa.

Bpiaenste CTpyKTypHYIO

Y pETYJISATOPHBIC YACTU I'€HA DYKAPHOT.
CpaBHHBATH MPOIIECCHI IKCITPECCUU
TEHOB Y IIPOKApUOT U 3yKapHOT.
XapakTepru3oBaTh TUIOTE3Y ONEPOHA
(d. KakoO, XK. Mano).

OnuceIBaTh MEXaHU3M MOJJICPKAHUS
KJIETOYHOI'O TOME0CTa3a

7.4

OCHOBBI BUPYCOJIOTUH.
Nudopmanmronnas
ouosorus

Bupychel — Heki1eToUHbIE (OPMBI KUZHU
1 obsiuratHeie napa3uthbl. CTpoeHUE
MPOCTBIX U CJIOKHBIX BUPYCOB,
pPETPOBUPYCOB, OakTepruodaros.
Bupychbie 3a0051eBaHNs YeTTOBEKA,
KUBOTHBIX, pacTteHuid. CITN/I,
COVID-19, conmmanabHbIE

Y MEJUIIUHCKUE TTPOOJIEMBI.
JemoHCcTpanuu

Hopmpem: ]1. 1. IBaHOBCKUM.
Tabnuywl u cxemol: «I eHETUUECKUM
Ko», «Bupyco», «baktepuodarm.
IIpakTH4yeckas padora
«Co3nanue MOJIe BUPYCa

PackpbIBaTh cosiep:kaHle TEPMUHOB

Y TIOHSATUH: BUPYC, BUPUOH,
Cep/IlIeBUHA, KaTICUJI, 0OpaTHast
TPAHCKPHUIILIKS, PETPOBUPYCHI,
0akTepuodar, BUpyc UMMyHo1e(hULInTa
yenoseka (BUY), npupoaHo-oyarosbie
HHpEKIuu.

XapakTepu3oBaTb BUPYCHI,
PETPOBUPYCHI U OakTeprodaru Kax
BHYTPUKJIETOYHBIX Mapa3UTOB
MPOKApHUOT U IYKAPUOT.

M3marath ruroTe3bl 3BOJIFOLIMOHHOTO
IPOUCXOXKIEHUS BUPYCOB.

OnuceIBaTh MEXAHU3M B3aMMOJEHCTBUS
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BHpYCa U KJIICTKH, THPEKITMOHHBIN
BHUPYCHBIH ITPOLIECC.
XapakTepu30BaTb MEXaHU3MbI
BEPTUKAJIIBHOM U TOPU3OHTAJILHOMN
nepeadr BUPYCOB; 3a00JICBAHMUS
KUBOTHBIX U PACTECHUH, BbI3bIBAEMbBIC
BHUpYyCaMH.

HasbiBaTh BUpyCHBbIE 3a00JI€BaHU,
BCTPEUAIOIINECS Y YETIOBEKA: TPUIIL,
KJICIIeBOM HIIe(aNUT, TeNaTUT,
COVID-19, CITU/I.

Co0buroath mpaBuIIa MOBEICHUS

B OKPYKaOIIEH NPUPOIHON Cpeae, Mep
PO HIAKTUKYA PacCIpOCTpaHEHUS
BHUPYCHBIX 3a00JIEBaHM (B TOM YHCIIE
BUY-undexuun)

Htoro yacoB no teme 9
8 | Tema « Ku3HeHHBIH HUKJI KJIECTKH
8.1 | JKusHeHHBIN ITUKIT | KneTounslit ukI, €ro nepuobl PackpeiBath conep:xaHue TEpMUHOB
KJIETKU u peryisauus. Unrepdasza u Mutos. Y TTOHATHN: KJIETOYHBINA LMK,

Oco0eHHOCTH TTPOIIECCOB,
MpOTEKAIUX B HHTEp(ase.
IloaroroBka KJIETKH K JCICHUIO.
IIpecunreTnueckuii
(TTOCTMUTOTUYECKU ), CHHTETHUECKUN
Y IOCTCUHTETUYECKUM
(MPEeMHUTOTUYECKUM ) TIEPUO/IBI

uHTepdasa.

[TepeuncnsaTh epHOIbI JKU3HEHHOTO
ITUKJIA KJIETKW U XapaKTepHU30BaTh
MPOTEKAIOIINE B HUX POICCCHI
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uHTEep(azbl.

JleMoOHCTpaLun

Tabauywl u cxemvl. «KU3HSHHBIN [TUKIT
KJIETKW», « MUTO3»

8.2

MatpuuHblii CHHTE3
JTHK. Xpomocomsl

Martpuunsbii cunres JJTHK —
peruikanys. [ [puHImne perkanum
JHK: koMmieMeHTapHOCTb,
MOJTYKOHCEPBATUBHBI CUHTE3,
aHTHUIIAPAIIIENBHOCTh. MexaHu3m
pemukaruu JJHK. Xpomocomsi.
Crpoenue xpoMocoM. Temomepsl

U TejoMepasa. XpoMOCOMHBINA HaOOp
KJIETKH — KapuoTuM. J(Union eI

Y TaIIOUIHBIA HAOOPBI XPOMOCOM.
['omonornynbie XxpoMocoMmsbl. [1onoBbIe
XPOMOCOMBI.

JleMoOHCTpaL U1

Tabauywl u cxemwi: « KU3HESHHBIA ITUKIT
KIIETKN», « CTPOEHUE XPOMOCOMY,
«Pennukanus JTHK».

OobopynoBaHue: CBETOBOI MUKPOCKOIT;
MHKpoIpenaparsl: «MUTO3 B KJIETKaX
KOPEIIIKa JTyKay.

Jlaboparopnasi padora

«/3yueHne XxpoMOCOM Ha FOTOBBIX
MHKpoHpenaparax»

PackpbiBaTh coiepyKaHe TEPMUHOB

Y TIOHSATHI: pETUIHKALIUS
(pemyruKanus), KOMIUIEMEHTAPHOCTb,
aHTUTIAPALICTIBHOCTb,
JHK-nonumepasa, Tenomepa,
peITMKaIMOHHasl BUJIKa, XpOMOCOMa,
XPOMOCOMHBIN HA0Op, HYKJIEOCOMBI,
CECTPUHCKHUE XPOMAaTHU/IbI, IIEHTPOMEDPA,
KapUOTHII, TaIJIOUIHBIN U TUTIOW THBIN
Ha0Op XPOMOCOM, TOMOJIOTUYHBIE
XPOMOCOMBI, TIOJIOBBIE XPOMOCOMBI.
XapakTepu3oBaTh CTPOCHUE XPOMOCOM,
KapUOTUIIOB OPTraHU3MOB.
[lepeuncyisaTh IPUHIUIIBI PETITUKALIAN
JIHK u naBaTh um copepKaTelbHYO
XapaKTEPUCTHKY.

OrnuchIBaTh MEXaHU3M PETUTUKAITUU
JTHK.

CxeMatuuecku n300paxkaTh CTPOCHUE
MeTadazHol XPOMOCOMBI.

PaznuyaTe XpoMOCOMBI

Ha MHUKpompenaparax

1 MUKpodoTorpadusix
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8.3 | JleneHue KIETKH —
MHTO3

Jenenue kietku — MuTo3. Ctaguu
MHUTO3a U IPOUCXOJSIINE B HUX
niponiecchbl. Tunsl Muto3a. Kapuokunes
1 MATOKUHE3. brosornueckoe
3HAQYCHHUE MUTO3A.

JdeMoHcTpauuu

Tabauywl u cxemwvl: «KN3HESHHBIA ITAKIT
KIIETKN», « CTPOCHUE XPOMOCOMY,
«Pemmukanus JTHK», «Mutosy.
OobopynoBaHue: CBETOBO MUKPOCKOIT,
MHKpoIpenaparsl: «MuUTO3 B KJIETKaX
KOpeIlIKa JIyKay.

JlaGoparopnas padora
«Habnronenre MUTO3a B KJIETKAX
KOHYMKA KOpEIIIKa JIyKa (Ha TOTOBBIX
MUKpOTpenaparax)»

PackpriBath cosiepskanre TEPMUHOB

U TTOHSATUI: MUTO3, Tpohasa, meTadasa,
aHadasa, Tenodasza, KapUOKUHE3,
[IUTOKWHE3, BEPETECHO JICJICHUS,
MmeTadasHas IacThuHKa, 6opo3aa
JICJICHUS.

[lepeuncnaTh Mocie10BaTeIbHOCTD
CTaJIii MUTO3a M OITUCHIBATH
MPOUCXOISIIINE Ha HUX MPOIECCHI.
CpaBHUBaTh OCOOCHHOCTH MTPOTEKAHUS
MHTO3a B PACTUTEIBHBIX M JKUBOTHBIX
KJIETKaX.

OOBSICHITH OMOTOTUYECKHUIN CMBICTT
MHUTO3a.

Paznuyate craguu Mmutosa

Ha MUKpOIIpenaparax

U MUKpodoTorpapusx

8.4 | Perymsmst
’KU3HEHHOTO 1IMKJIa
KJIETOK

Perynaius MUTOTHYECKOTO LIMKIIA
kieTku. [Iporpammupyemast kiieTouHas
ru0denab — aronTo3.

Kinerounoe siapo, XxpoMoCcomsl,
(GbyHKIIMOHATbHAS T€HOMUKA.
JlemoHCTpauuu

Tabauywl u cxemwl: «KN3HESHHBIA ITAKIT
KJIETKN», « CTPOEHHUE XPOMOCOM»,
«Permkanusa JJHK», «Muto3»

PackpriBaTh copiepkaHue TEPMUHOB
Y MIOHSTHIA: artonTo3, mpoymdepanus,
g depeHIpoBKa.
XapakTepu30oBaTh PEryISLHAI0
MHTOTHYECKOTO ITMKJIA KICTKH.
OOBACHITH OMOJIOTHYECKUI CMBICIT
3aIpOrpaMMHUPOBAHHOMN KIIETOYHOU
rudenn — aronTo3a.

VYcranaBnmBaTh B3aUMOCBSI3b MEXTY
TOMEOCTAa30M KJIETOK M MX THOEIbIO

NToro uacoB mo teme
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Tema «CTPOEHUE U ®YHKIIUU OPI'AHU3MOB»

9.1

OpFaHI/IBM KaK CJMHOC
OcJIoc

1

buonorunyeckoe pazHoobpaszue
opranu3MoB. OJTHOKJIETOUYHBIE,
KOJIOHHAJIbHBIE, MHOTOKJIETOYHBIE
OpraHU3MBbl.

Oco0EeHHOCTU CTPOCHHUS

Y )KA3HEJEATEIIbHOCTH OJTHOKJIETOUYHBIX
oprann3MoB. bakrepun, apxen,
OJIHOKJIETOYHBIE TPUOBI,
OJIHOKJIETOUHBIE BOJIOPOCIIH, APYTUE
npoTUCThI. KOJTOHUaNbHBIE OpraHU3MBI.
B3anMocBs3b YacTeid MHOTOKJIETOYHOTO
opranu3Ma. TkaHU, OpraHbl U CUCTEMBbI
opranoB. OpraHusm Kak €JUHOE 1IEI0E.
I'omeocras.

JlemoHCTpauuu

Tabauywl u cxemwvi: «OTHOKICTOYHBIC
BOJIOPOCIN», « MHOTOKJIETOUHBIE
BOJIOpoCIny, «bakrepuny»,
«ITpocreitmmey, «Opraibl IBETKOBBIX
pactenuit», «CUCTEMbI OpraHOB
MMO3BOHOYHBIX )KUBOTHBIX),
«BHyTpeHHEE CTPOCHHE HACEKOMBIX).
O6GopynoBanme: CBETOBOM
MHUKPOCKOIT; MUKPOTIpEnapaThl
OJIHOKJIETOYHBIX OPTaHU3MOB; YKUBbIE
AK3EMILISIPbl KOMHATHBIX PACTEHUM;

PackpbiBaTh coepikaHie TEpPMUHOB

Y TIOHSITUWA: OPTraHu3M, OpPTraH,
OpraHe’suibl, CHCTEMa OpraHoOB, amnmnapar,
(byHKIIMOHATIBHAS CHCTEMa, TOMEOCTa3.
[lepeuncnarh CTPyKTYpHO-
(yHKIIMOHATIBHBIE YaCTH
OJIHOKJICTOUYHBIX, KOJIOHUAJIbHBIX,
MHOTOKJIETOYHBIX U MHOTOTKaHEBBIX
OpraHU3MOB.

XapakTepu3oBaTh 0COOCHHOCTH
CTPOCHHUS U KUZHEACATEILHOCTH
OJIHOKJIETOUHBIX OPTaHU3MOB,
KOJIOHHAJIbHBIX, MHOTOKJIETOYHBIX

Y1 MHOTOTKAQHEBBIX OPTaHU3MOB.
CpaBHuBaTh MEX1y co00M
OJIHOKJIETOUYHBIE, KOJIOHUAJIbHBIE,
MHOT'OKJIETOYHBIE U MHOTOTKAHEBbIC
OpraHU3MbI
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repOapuu pacTeHUM pa3HbIX
OT/ICIIOB; BIIAYKHBIC MTPETIapaThl
’KHUBOTHBIX

9.2 | Tkanu pacTeHui Tkanu pactenuii. Tunsl pacTUTeNbHBIX | PackpbiBaTh copepkaHue TEPMUHOB
TKaHEH: 00pa3oBaTeIbHAS, IOKPOBHAS, | U MOHSATHI: TKAHb, SITUIACPMHUC, IPOOKA,
MPOBOASAIIAs, OCHOBHAS, KOpKa, J1y0, IpeBECHHA, JPEBECUHHBIC
MexaHnudeckas. OcobeHHOCTH BOJIOKHA, JTyOsTHbIE BOJIOKHA, COCY/IbI,
CTpOeHMUs, PyHKLIUN U paCHONIOKEHUS | KAMEHUCTBIE KIETKH.
TKaHEW B OpraHax pacTeHU. XapakTepu30oBaTh TUIIBI PACTUTEIBHBIX
JleMOHCTpaun TKaHeil: oOpa3zoBaTesbHasi, TOKpPOBHAs,
Tabnuyer u cxemovr: «TkaHM pacTeHUD», | MPOBOAAIIAs, OCHOBHAS, MCXaHHYECKAS;
«Oprasbl IBETKOBBIX PACTCHUIN, MEPEUUCIISITh 0COOEHHOCTH X CTPOCHHUS
«Kopsuessie cuctempn», «CTpoeHue Y BBINIOJIHAEMbIE (DYHKIIMU
cTebs», «CTpoeHue JTUCTOBOU
IJTACTUHKIY.
O0opynoBaHme: )KUBbIE FIK3EMIUISPHI
KOMHATHBIX PaCTE€HUN; CBETOBOM
MHUKPOCKOIT, MUKpPOITpenapaThl TKaHEH.
JlabopaTopHas padora
«M3yueHune TkaHen pacTCHUIN»

9.3 | TkaHM KUBOTHBIX TkaHU )KMBOTHBIX U YEJIOBEKA. PackpriBath copepkaHue TEPMUHOB

1 YEJI0BEKa Tumel )KMBOTHBIX TKAHEH: Y MIOHATHUU: MUTEIUN, CEKPET,

SMUTEIUATBHAS, COCTUHUTEITbHAS,
MbIIIeuHas, HepBHast. OCOOEHHOCTH
CTpoeHHUs, QYHKIIUN U PaCIIOIOKCHHSI
TKaHeW B OpraHax >KHBOTHBIX

U YeJIOBEKA.

MBIIIEYHBIE BOJIOKHA, HEMPOH,
HEUPOIJIHS.

Xapakrepru3oBaTh TKAHU )KUBOTHBIX

Y YEJIOBEKA: dIUTEIHAIIbHAS,
COCIMHUTENIbHAS, MBIIIICYHAs1, HEPBHAS,
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JleMoOHCTpaL Ul

Tabnuysl u cxemol: «Txkanu
AKUBOTHBIX», «CKEJET 4eIOBEKay,
«lInmeBaputenbHas cucTeMar,
«KpoBeHocHas cucremay,
«/lprxarenbHas cucreMay, «HepBHas
cucreMay, «Koxay, «MpliieuHas
CUCTEMAY.

ObopynoBaHue: CBETOBOI MUKPOCKOIT;
MHKpPOINpEnapaTsl TKaHEH.
JlaGoparopnas padora

«M3yueHne TKkaHeW KUBOTHBIX»

MEPEUUCIISITH OCOOEHHOCTH UX CTPOCHHUS
Y BBINIOJIHAEMbIE (DYHKIIMH

94

Opranbl. CucTeMbl
OpraHoOB

Opransbl. BereratuBHbie

Y FeHEepaTUBHBIC OpTraHbl PACTEHUM.
Oprassl 1 CUCTEMBI OPTraHOB
JKUBOTHBIX U 4yesioBeka. OyHKIUU
OpPTraHOB U CUCTEM OpPTaHOB.
JleMoOHCTpaL U1

Tabnuyvt u cxemvi: «Oprassl
IIBETKOBBIX pacTeHuin», «KKopHeBbie
cucteMmbl», «CTpoeHue cTeOIs»,
«CTpoeHue TMCTOBOM IJIACTUHKI,
«CKeneT 4yenoBeKay,
«ITumeBapuTesbHas CUCTEMaY,
«KpoBeHocHas cucremay,
«/lpIxarenpHas cuctemay,
«BbiaenurensbHasa cucremay, «HepBHas

PackprIBath copepkaHue TEPMUHOB

Y TIOHSATUM: OpraH, KOpeHb, MOOET,
LIBETOK, IIJIOJ, CEMS, II0JIOBBIC JKEJIC3bI,
MOJIOBBIE MPOTOKH, KOMYJIATUBHbBIC
OpraHbl, CUCTEMbI OPTaHOB.
XapakTepru30BaTh BET€TATUBHbBIC

Y TEHEPATUBHBIE OPraHbl PACTCHUMN,
COMATUYECKHUE U PETYIISITOPHBIE OPTaHbI
JKHUBOTHBIX; IIEPEUUCIISATH OCOOCHHOCTH
WX CTPOCHUS U BBITIOJIHSIEMbIE (PYHKIIUH.
VYcraHaBauMBaTh B3aMMOCBSA3U MEKITY
CTPOCHHEM OPTaHOB U MX (PYHKIIUSIMHU.
Paznuyath BUAbI TKAHEN, OpTaHbI

Y CUCTEMBI OPTaHOB, B TOM YHCIIC
YeJI0BEKa, HA MUKpOIIpenaparax,
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CUCTEMA», « DHIOKPUHHASL CUCTEMAY.
O0opynoBaHme: )KUBbIE SIK3EMIUISPBI
KOMHATHBIX pacTEHUM; repoapuu
pacTeHui pa3HbIX OT/AENIOB; CKEJICThI
MTO3BOHOYHBIX; KOJUICKIIUU
0€CI03BOHOYHBIX )KMBOTHBIX; BIaYKHBIE
npenapaThl >)KUBOTHBIX, CKEJIET
YEJI0BEKa.

JlaboparopHasi padora «/3yueHue
OpPraHOB IIBETKOBOT'O PACTEHUS»

BJIQKHBIX MIperapaTax, repoapusx
1 MUKpodoTorpadusx, TadIuIax,
MOJICTISIX U MYJIsSKaX

9.5

Onopa Tena
OpPraHMU3MOB

Omnopa Tena opranuzmoB. Kapkac
pacrenunii. CKeleTbl OJHOKIETOYHBIX
Y MHOTOKJIETOYHBIX )KUBOTHBIX.
Hapy>xHblil 1 BHYyTPEHHUH CKEJIET.
CrtpoeHne 1 TUITBI COEUHEHNS KOCTEM.
JleMoOHCTpaL U1

Tabauyst u cxemvi: «CTpoeHue
cTeds», « CTpoeHue TMCTOBOU
MJIACTUHKNY, « CKEJIET YETIOBEKaY.
O0opynoBaHme: CKeIEThI
MMO3BOHOYHBIX; BIIAYKHBIE MPEMapaThl
JKUBOTHBIX; CKEJIET YEJIOBEKA;
PaKOBHUHBI MOJUTIOCKOB; KOJIEKIIUH
HaCEKOMBIX, UTJIOKOXHUX

PackpbIiBaTh coep:kaHie TEPMUHOB

Y TIOHSITHI: OTIOPHBIE CUCTEMBI,
000JI0YKHU KJIETKU, PUOPUILIBI, KapKac,
HaPY>KHBIN CKEJIEeT (XUTUHOBBIM
MOKPOB), TUAPOCTATUUECKUI CKEJIET,
BHYTPEHHMI CKEJET, KOCTH (IJUINHHBIE,
KOPOTKHE, INIOCKHE), COCTMHEHHUS
KOCTEM, HENOIBH>KHbIE (I1IBBI),
IIOJIYIIO/IBV>KHBIE, TIOJIBUKHBIE
(cycraBbl), OTIENbI CKENeTa
ITO3BOHOYHBIX )KMBOTHBIX: YEpeIl,
OCEBOM CKeJIET (T03BOHOYHUK, TPy IHAs
KJIETKa, XOpJ1a), M0sica KOHEYHOCTEM,
CBOOOIHBIE KOHEYHOCTH.

OnuceIBaTh HAPYKHBIM U BHYTPEHHUI
CKEJIEThI )KUBOTHBIX, CTPOEHHUE U THUIIbI
COCIMHEHHUS KOCTEM.
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VY craHaBIMBaTh B3aUMOCBSA3U MEXKTY
CTPOCHUEM ONIOPHBIX CUCTEM U UX
GyHKIMSIMU B OpraHU3Me.

CpaBHHBaTh CTPOCHHE ONIOPHBIX CUCTEM
PACTEHHI U KUBOTHBIX

9.6

JBrmxeHue
OpraHn3MOB

JIBr>keHue opranu3MoB. [[Brxenue
OIHOKJIETOYHBIX OPTraHU3MOB:
aMe0OoUTHOE, )KTYTUKOBOE, PECHUYHOE.
JIBM>KEHHE MHOTOKJIETOYHBIX
pACTEHUI: TPOITU3MBI U HACTHH.
JIBIKEeHE MHOTOKJICTOYHBIX
’KMBOTHBIX M YEJIOBEKA: MBIIIICUHAS
cuctema. Pedexc. CkeneTHbIE MBIIIIIBI
U uX pabora.

JlemoHCcTpauuu

Tabnuywl u cxemwvi: «OTHOKICTOYHBIC
BOJIOpOoCNY, «IIpocTenimey,
«CTtpoeHnure MBIIIBD, « MblllIeuHast
CHUCTEMa

PackpbiBath cosiepskaHre TEPMUHOB
Y TTOHSTUH: IBIDKCHHE, IBUTATEIIHLHBIC
OpraHeJuibl, TBUKEHUE MTPOCTEUIIINX
(amebouHOE, KTYTUKOBOE,
PECHUYHOEC), TBMKCHUE PACTCHUN
(Tponu3MBbl, HACTHH ), MBIIIICUHbBIE
CUCTEMBI (COKpATUTEIHHBIC
BOJIOKOHIIA, KOYKHO-MYCKYJIbHBIN
MEIIOK, CKEJIETHAsI MyCKYJIaTypa),
CKeJIeTHasI MBIIIIa (MBIIIICYHOE
BOJIOKHO, MUO(UOPHIILIA), BBICIINE
JIBUTATEIBHBIC IICHTPBI, PA00Ta MBIIIII]
(mBUTaTENBHAS, COMATHICCKAS),
MBIIIEYHOE YTOMJICHHE.
XapakTepru30BaTh BUABI JIBHKECHUS
OJTHOKJIETOYHBIX ¥ MHOTOKJIETOUHBIX
OpPTraHHU3MOB.

OnuchIBaTh CKEJIETHBIE MBITIIIBI M KX
paborty.

YcranaBnuBaTh B3aMMOCBS3b

MEX Ty CTPOCHHUEM OMOPHBIX CUCTEM
U IBUKCHUSIMUA OPTaHU3MOB
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9.7 | Ilutanue opranu3mMoB [Tutanue opranusmos. [lormomienue PackpsIBaTh coepkaHue TEPMUHOB
BO/IbI, YTJIEKUCIJIOTO Ta3a Y IOHSITUI: IUTAHUE, TUIIEBAPEHHUE,
Y MUHEPAJIbHBIX BEIIECTB PACTCHUSMHU. | MMUIIEBAPUTEIbHBIC BAKYOJIN, KUIIEUHAS
IIuTaHue )KUBOTHBIX. MOJIOCTh, MUIIIEBapUTENbHAS TPYOKa,
BHYTpHUIIOJIOCTHOE ¥ BHYTPUKIIETOYHOE | TTUIIICBAPUTEIILHBIN TPAKT,
nuuesapenue. [Intanue No3BOHOYHBIX | TUIICBAPUTEIIBHBIC HKEIJIC3bI,
KUBOTHBIX. OTIENbI [TUILEBAPUTEIIBLHBIE COKHU.
MUIICBAPUTEIBHOTO TPAKTA. XapakTepu30BaTh MUTAHUE JKUBOTHBIX;
[IumeBapuTenbHbIC KEIIE3bI. BHYTPHUIIOJIOCTHOE U BHYTPUKJIETOYHOE
ITuieBapuTebHas CHCTEMA YETIOBEKA. | MUIIEBAPEHUE.
JleMoOHCTpaL Ul PaznuyaTh Ha U300pakeHUIX (cxemax,
Tabnuywl u cxemoi: Ta0JIUIAX, MYJISDKaX) OTIEIBI
«KumeqHononocTHeie, NHUIIEBAPUTEILHOIO TPAKTA
«IInmeBaputenpHas cucteMay, «CXeMa | ¥ MUIIEeBAPUTEIBHYIO CHCTEMY
IUTAHUS PACTEHUI. YEJI0BEKA.
O0opynoBaHme: )KUBbIC DK3EMIULIPB! | Y CTaHABIUBATh B3aUMOCBSI3U MKy
KOMHATHBIX PACTCHUH; 00OPYJOBAaHUE | CTPOCHHUEM OPraHOB IHUINEBAPEHUS
JUJISL IEMOHCTPALMKU TTOYBEHHOTO
Y BO3JIyITHOT'O MUTAHMS PACTCHUH,
pacIHierieHus Kpaxmaia 1 0eITKOB
oA fercTBueM (epMEHTOB

9.8 | JlpixaHue OpraHu3MOB JlpIxanue opranu3MoB. Jlpixanue PackpriBaTh conepxanue TEpPMUHOB

pacTeHui. /[pIxaHue )KMBOTHBIX.
Jubdy3us ra3oB yepes MOBEPXHOCTh
kieTku. KoxkHoe npIixaHue.
JlpIxatenbHas MOBEpXHOCTb. XKabepHoe
1 JIETOYHOE JbIXaHue. J{pixanue

Y TIOHATHI: AbIxaHue, 1uddys3us,
KOXHOE JIbIXaHUE, OpraHbl IbIXaHUs,
JbIXaTEJIbHbIE JBUKEHMSI, AbIXaTEIbHBIN
LEHTP, JIETOYHBIE 00BEMBI, KUZHEHHAS
€MKOCTb JIETKUX.
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MTO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOIIMOHHOE YCIIOKHEHHUE CTPOCHUS
JIETKUX TTO3BOHOYHBIX )KMBOTHBIX.
JlpIxaTenbHasi CUCTEMA YeJIOBEKa.
MexaHn3M BEHTUJISILIUY JIETKUX Y TITUIL
Y MJICKOTIUTAIOMuUX. Perynsius
nbIxaHus. JlpIxareabHble 00bEMBI.
JleMoOHCTpaL Ul

Tabauysl u cxemol: «JIpIxaTeapHas
CUCTEMAY.

Oo6opynoBanue: 000py0BaHUE

JUJISL IEMOHCTpPAIIMU OTBITOB

10 U3MEPEHUIO )KU3HEHHOU €MKOCTH
JIETKUX, MEXaHW3Ma JIbIXaTeJIbHbIX
JNBIDKEHUN

XapakTepru30BaTh AbIXaHUE PACTCHUM;
JbIXaHUE )KUBOTHBIX U YEJIOBEKA.
OnuceIBaTh 3BOJIIOIIMOHHOE
YCII0)KHEHHE CTPOCHHUS JIETKUX
MO3BOHOYHBIX )KUBOTHBIX.

Pasznuyarh Ha n300pakeHusIX (cxeMax,
TabJIMIAX, MYJISKAX) JbIXaTebHYIO
CUCTEMY YEJIOBEKA.

OnuceIBaTh MEXaHU3M BEHTWIALIMH
JETKUX Y OTUL U MIIEKOTIUTAIOIIHX.
YcTaHaBIMBaTh B3aUMOCBSI3H MEXTY
CTPOEHUEM OPTraHOB JbIXaHUS U UX
(GyHKUMSIMU B OpraHU3Me

9.9

TpancnopT BelecTB
Yy OPTaHU3MOB

TpaHCHOPT BELIECTB Y OPraHU3MOB.
TpaHCIIOPTHBIE CUCTEMBI PACTEHUM.
TpaHCHOPT BEWIECTB Y )KUBOTHBIX.
KpoBeHOCHas cuctema u €€ OpraHsl.
KpoBenocHas cucrema no3BOHOYHBIX
JKUBOTHBIX M yenoBeka. Ceparie,
KPOBEHOCHBIE COCY/IbI U KPOBb.
Kpyru kpoBooOparieHusi.
DBOJIIOLIMOHHBIE YCI0KHEHHUS
CTPOEHHUS KPOBEHOCHOM CUCTEMBI
MO3BOHOYHBIX KUBOTHBIX.

PaGoTa cepama u ee perymsiusi.

PackpoiBath copepkanrne TEPMUHOB
Y TIOHSATHI: TPAHCIIOPT BEIIECTB,
TPAHCTIOPT y pacTeHUM, KPOBEHOCHAs
CUCTEMA KMBOTHBIX, KPOBb, IJIa3Ma,
(hopMEeHHBIE JIEMEHTHI,
KpOBOOOpAIICHHE, KPYTH
KpOBOOOpAIICHUS, CEPICUHbIN UK,
muMdooOparnienue, mumda,
TuM(paTUYECKHUE COCY/IbI,
auM(baTHYECKHE Y3IIbl, BHYTPEHHSS
cpena opraHusma.

XapakTepu3oBaTh TPAHCIIOPT BEIIECTB
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JleMoOHCTpaL Ul

Tabauywl u cxemwvr: «Oprassl
[[BETKOBBIX pacTeHui», «KopHenbie
cucteMmbl», «CTpoeHue cTeds,
«CTpoeHue TMCTOBOM MIIACTUHKNY,
«KpoBeHocHas cucteMay,
«KpoBeHOCHBIE CHCTEMBI TO3BOHOYHBIX
KUBOTHBIX)

y pacTeHui 1 6€CITO3BOHOYHBIX
KUBOTHBIX.

OnuceIBaTh KPOBEHOCHYIO CUCTEMY
’KUBOTHBIX U YEJIOBEKA.

Pasznuyarh Ha n300pakeHusIxX (cxeMax,
TabauIax, MyJisbKax) KPOBEHOCHYIO

U TUM(PaTHUECKYIO0 CUCTEMY YEJIOBEKa.
YcraHaBIMBaTh B3aUMOCBS3U

MEXIy CTPOCHHEM OPIraHOB
KpOBOOOpAIIeHHs U UX (QYHKIHSIMU

B OpraHu3Me

9.10

Brinenenue
Yy OpraHn3MOB

Beinenenue y oprannsmoB. Beinenenne
y pacTeHul. Briienenue y )KuBOTHBIX.
CokpatutenbHble Bakyoau. Oprabl
BbIesIeHNs. PUIIbTpaLMs, CEKPELHs U
oOpaTHOE BCaCchIBaHUE KaK MEXaHU3MBbI
paboThl OpraHoB BbieneHUs. CBsI3b
ITOJIOCTH TEJIa ¢ KPOBEHOCHOM

Y BBIJICJIUTEIbHON CUCTEMaMU.
BrineneHue y mo3BOHOUHBIX KHUBOTHBIX
u yenoBeka. [louku. CTpoeHue

1 QyHKIIMOHUPOBaHKE HEPpOHa.
OO0pa3oBaHue MOYM y YEJIOBEKa.
JlemoHCcTpanuu

Tabauywvl u cxemol. «BplaenuTenpHas
CUCTEMA»

PackpbIBaTh cofepkaHue TEPMUHOB

Y TIOHATUH: BbIIETICHHUE, TYTTalLMs,
JMCTOMAl, COKpPAaTUTEIbHbBIE BAKYOJIH,
W3BUTHIE KaHAJIbIIbI, 3B€314ATHIE
KJIETKH, BBIJICIUTEIbHBIE TPYOOUKH,
MaJIBITUTUEBBI COCY/IbI, TOUKH,
MOYETOYHHUK, MOUEBOH My3bIPb,
He(dpoH, MoYa.

XapakTepu3oBaTh MPOLIECC BbIIECICHUS
Y PACTEHUU U KUBOTHBIX.

Paznnuath Ha U300pakeHUsX (cxeMmax,
Ta0auIax, MYJISDKAaX) BBIICIUTEIIHHYIO
CUCTEMY YEJIOBEKA.

OnuceiBath MEXaHU3M
(bYyHKIIMOHUPOBaHUS HEPPOHA; IPOIECC
o0Opa30BaHMsI MOYH.
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VYcranaBnmBaTh B3aMMOCBSI3U MEKTY
CTPOEHHEM OPT'aHOB BBIICIICHUS U UX
GyHKIMSIMU B OpraHUu3Me

9.11

3amura y OpraHu3MoB

3amuTa y OpraHu3MoB. 3aliuTa
Y OTHOKJIETOYHBIX OpPraHU3MOB.
Crnopsl 6akTepuil ¥ IUCTHI
MPOCTENIINX. 3alUTa y

MHOTI'OKJICTOYHBIX paCTCHHﬁ. KYTI/IKYJ'IEL

CpencTBa NacCUBHOM U XUMUYECKON
3amuThl. GUTOHIUABL.

3amuyTa y MHOTOKJIETOYHBIX
KUBOTHBIX. [TOKpOBBI 1 UX
MIPOM3BOIHBIE. 3aIUTa OPraHu3Ma

ot 6ose3neit. UMMmyHHas cucrema
yesioBeka. KileTouHbll M ryMOpasIbHBIN
MMMYHHTET. BpoKIeHHBI

U IPUOOPETEHHBIN crienuuuecKuit
UMMYyHUTET. Teopus KIOHAIBHO-
cenektuBHOro ummynurera (I1. Dpnux,
®.M. bepuer, C. Tonerana).
BocnanuTenbHble OTBETHI OpraHU3MOB.
Ponb BpOKIEHHOIO IMMYHHTETA

B Pa3BUTUHU CUCTEMHBIX 3a00JI€BaHUI.
JemoHCcTpanuu

Tabauywl u cxemor: «Koxay,
«UmmynuteT», «CTpoeHue cTeds,
«CTpoeHune TMCTOBOM MIIACTUHKI

PackpbIBaTh coziep>kaHre TEPMUHOB

Y MIOHSITUM: KaIICyJia, S3HI0CIOpa, IUCTA,
KYTHKYJIa, CPEJICTBA IACCUBHOMN
3aIUTHI, CPEACTBA XUMUYECKOU
3aILUTHI, KOKHBIE TIOKPOBBI,
MMMYHUTET, UMMYHHasi CUCTEMA,
AHTUT€H, aHTUTEJO.
XapakTepu30BaTh BUJIbI 3ALIUTHI

Y OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX
OpPraHHU3MOB.

OnuceIBaTh CTPOEHUE KOXKHBIX
ITIOKPOBOB U MX ITPOU3BOJHBIX.
Pasznuyarh Ha U300pakeHusIx (cxemax,
TabJInIaxX, MyJISKaxX) OpraHbl
MMMYHHOW CHCTEMBI YEJIOBEKA.
VYcTaHaBiIMBaTh B3aUMOCBSI3H MEXTY
CTPOEHUEM OPraHOB 3aLUTHI U UX
(GYHKUMSIMU B OpraHU3Me
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9.12

Pa3npaxxumocts
U PEryJISIUs
Yy OPraHHU3MOB

Pa3npaxumMocCTh u perynsauus

y OpranusMoB. Pa3apaxxumocTb

Y OJHOKJIETOYHBIX OPraHU3MOB.
Takcucel. Pa3npaxuMocTb U peryssius
y pacteHui. PocToBbI€ BellecTBa U UX
3HAYCHHUE.

HepBHas cucrema u pediekropHast
peryJsnus y >kuBoTHbIX. HepBHast
CHUCTEMA U €€ OTAEIIBI. DBOJIOLHOHHOE
YCIOKHEHUE CTPOCHUSI HEPBHOU
CUCTEMBI Y )KMBOTHBIX. OTHEIbI
rOJIOBHOT'O MO3T'a II03BOHOYHBIX
KUBOTHBIX. Pediekc u pedexkropHas
nyra. be3yciioBHbIE U YCIIOBHBIE
pedeKchl.

I'ymopasnbHas peryuasuus

Y SHJIOKPUHHAs CUCTEMA YKUBOTHBIX

1 yenoBeka. JKenessl SJHIOKpUHHOM
CUCTEMBI U UX TOPMOHBI. JlelicTBre
rOpMOHOB. B3auMoOCBs13p HEpBHOM

Y 3HJOKPUHHOM cucteM. [ mmoramamo-
runoduzapHasi CUCTEMa.
JlemoHCTpauuu

Iopmpem: N. 11. [1aBnos.

Tabauywl u cxemvi: «CTpOEHUE TUIPHI»,
«Ctpoenue maHapun», « BHyTpeHHee
CTPOEHHE JI0KIEBOTO YEPBS»,

PackpeiBaTh conep:kaHue TEPMUHOB

Y TIOHSTHUI: pa3apaKuMOCTBh,
perymsuus, TAKCUChI, POCTOBBIE
BEIIECTBA (ayKCHHBI), HEPBHAs CUCTEMA,
pedaexkTopHas perysnus, pediekc,
peduekTopHas 1yra, NepeaHui MO3r,
IIPOMEXKYTOUYHBIA MO3T, CPEAHUN MO3T,
MO3K€4OK, IPOJOITOBATHIN MO3T,
BEreTaTUBHAsI HEPBHASI CHCTEMA,
IyMOpaJIbHASI PETyJIsILNsl, TOPMOHBI,
SHAOKPHHHAS CUCTEMa, TUIIOTAIAMO-
runo@uzapHasi CUCTEMa.
XapaKTepru30BaTh pa3IpakKuMOCThb

Yy OJJTHOKJIETOYHBIX OPraHU3MOB

U peQIIEKTOPHYIO PETYJISALINIO

Y )KMBOTHBIX.

Pa3znuuatek Ha n300pakeHUsIX (cxemax,
TabnuIax, MyJsiKax ) HEpBHYIO CUCTEMY
Y €€ OTIEJNbl; OT/EJIbI TOJIOBHOIO MO3Tra
MO3BOHOYHBIX KUBOTHBIX.

OnuceIBaTh TyMOPaIbHYIO PETYIISLINIO
Y )KMBOTHBIX.

PaznunuaTh Ha H300pakeHusxX (cxemax,
TabnuIax, MyJISKax ) SHIOKPUHHYIO
CUCTEMY JKUBOTHBIX U YEJIOBEKa.
HasbiBaTh »xkese3bl 9HIOKPUHHON
CHCTEMBI YeJIOBEKA 1 BbIpaOaThIBaCMbIE
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«Hepsnas cuctema peioy», «HepBHas
CUCTeMa JIATYIIKN», «HepBHas cucrema
IpeCMBIKaromuxcsy, « HepBHas
cuctema nTuiy, «HepBHas cucrema
MJICKOITUTaromux», « HepBHas cucrema
YeJIoBeKay, « DHJIOKpUHHAS CHCTEMAY,
«Peduexcy.

ObGopynoBanue: MOJCIIM F'OJIOBHOTO
MO3Ta Pa3JIMYHbBIX )KUBOTHBIX

VMU TOPMOHBI.
OnuceIBaTh ACMCTBUE TOPMOHOB.
YcTaHaBIMBaTh B3aUMOCBSI3H MEXTY
CTPOEHUEM OPTraHOB HEPBHOU

Y DHJIOKPUHHOU CUCTEM U UX
(GYHKIUSAMU B OPraHU3ME.
XapaKkTepru30BaTh 3BOJIIOLIMOHHOE
YCJIOKHEHUE CTPOCHUSI HEPBHOMU
CUCTEMBI y KUBOTHBIX

Htoro yacoB no teme 17
10 | Tema «PASMHOKEHHUE U PASBBUTUE OPT’TAHU3MOB»
10.1 | ®opmbl pa3MHOKEHHS 1 @OpMBI pa3MHOKEHHSI OPTaHNU3MOB: PackpeiBaTh comepkaHne TEPMUHOB
OpPTraHU3MOB oecnosioe (BKJIFOYasi BEreTaTUBHOE) Y TIOHSATUH: Pa3MHOXKEHUE, ITPOCTOE

1 mosioBoe. Busl 6ecroioro
Pa3MHOXEHUS: TIOYKOBAHNUE,
criopyJisiius, pparMeHTaIus,
KJIOHUPOBaHUE.

JemoHCTpanuu

Tabnuywl u cxemol: «BereratuBHOE
pa3sMHOXKEHUEY, « TUIBI Oecronoro
pa3MHOXEHUs», «Pa3zMHOKEeHUE
XJIAMHJIOMOHAIbI», «PasMHOKEeHHE
IBIUICHBD), «Pa3MHOXKEHUE THIPHI)

JeNieHue, MOYKOBaHNE, CIIOPYJISIIHS,
BEreTaTUBHOE Pa3MHOXKEHHE,
¢dbparmenTaus, KJIOHUPOBAHHUE, TAMETHI,
criepMaTo3oul (CriepMuil), sIMIeKIeTKa,
3Ur0Ta, KOHBIOT AL

[lepeuncnarb 0COOEHHOCTH OECTIONOTO
¥ TTOJIOBOTO Pa3MHOKEHUS OPTaHU3MOB.
XapakTepu3oBaTh CyIHOCTb U (HOPMBI
0ecrnoyoro pa3sMHOKEHHSI OPraHU3MOB;
OuooruuecKoe 3HaueHue OecroIoro
Pa3MHOXKECHHUSL.

Paznuyate cniopy kak
CTHECIIMATU3UPOBAHHYIO KIIETKY,
npeaHa3HaueHHYO JI71s1 OeCTIoNoro
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Pa3MHOXEHUS, U CIIOPBI OAKTEPUH.
OOBSCHITH IPEUMYIIECTBA MTOJIOBOTO
pPa3MHOXEHUS HaJ| OECIIOBIM.
PackpbIBaTh poJIb KIOHUPOBAHUS

B CEJIEKIIMU U CEIIbCKOM XO3SIIICTBE

10.2

IlosoBoE
Pa3MHOKEHHE.
Meiios

[TomoBoe pazmuoxenue. [1omoBbie
KJIETKHU, U1K raMeThl. Meiio3. Ctagun
Mmeio3a. [loBenenune xpomocom

B Meio3e. KpoccuHrosep.
buonornueckuii CMbICI Me03a U
MOJIOBOTO Iponecca. Meio3s u ero
MECTO B KU3HCHHOM ITUKJIC
OpTraHu3MOB.

JleMoOHCTpaL U1

Tabauywvl u cxemwvi: «Mero3»,
«XPOMOCOMBD»

PackpbiBaTh coiepyKaHe TEPMUHOB

Y MIOHATHI: MEH03, OMBAJICHTEI,
KPOCCHUHTOBEp, MHTEPKUHE3,
HE3aBUCHUMOE pacIpe/ICIICHUE;
KPOCCHUHTOBED.

Pa3nuuate Ha M300pakeHUAX (CXemax,
TabIMIax) U MUKPOTpenapaTax 3peibie
MTOJIOBBIC KJIICTKU MJICKOITUTAIOIINX

Y OpTaHbl PA3MHOXKEHHS BBICIIIMX
pacTeHui.

PackpeiBaTh CymHOCTh M€03a,
XapaKTepUu30BaTh €ro OT/ICJIbHBIC
CTaJIiH.

Onpenenste MECTO MEHO03a

B )KM3HEHHBIX ITUKJIaX Pa3IMYHBIX
OpraHU3MOB.

OOBICHITL OMOJIOTHUCCKHUIM CMBICT
KPOCCHUHTOBEpA, OMKUCHIBATH €TO
MEXaHU3M.

CpaBHMBATh MEHO3 C MUTO30M;
pa3yinyaTh OTAEIBHBIE UX CTAUN

Ha MUKpOTIpenapaTax 1 n300pasKeHUIX
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(cxeMax, TabnuIax).
PackpbIBaTh SBOIFOIIMOHHOC 3HAUCHUE
IIOJIOBOTO Pa3MHOKCHHS OPraHU3MOB

10.3 | 'amerorenes. [IpenzapopiiieBoe pa3BUTHE. PackpriBaTh coepkaHue TEPMUHOB

Ob6pa3zoBanue ["ameTorenes y xkuBoTHBIX. [l010BBIE Y TTIOHATHI: TAMETOTEHES,
Y Pa3BUTHE MOJIOBBIX xkene3bl. OOpa3zoBaHME U Pa3BUTHUE CIIEpMAaTOTeHE3, OOT€HE3, CCMECHHUKH,
KJIETOK MOJIOBBIX KJIETOK. CriepMaToreHes SUYHUKH, CTIEPMATOrOHHUH,
u ooreHes. CTpoeHue NOJIOBBIX KIIETOK. | CIICPMATOIMTHI, CIIEPMATH/IBI,
On1010TBOpEHNE U AMOPUOHATIBHOE CIIEpPMAaTO30M/1bl, OOTOHUHU, OOLUTHI,
pasBuTHE KUBOTHBIX. CIIOCOOBI MOJISIPHBIC TEIbIIA, SIMIIEKIeTKA,
OILJIOJIOTBOPEHMUSI: HAPYIKHOE, aKpocoma.
BHyTpeHHee. [lapTeHorenes. [lepeuncnsaTh cCTaiuu raMeToreHe3a
JleMoOHCTpaL U1 Yy KUBOTHBIX.
Tabnuywt u cxemol: «'ameTorenes», OnuceiBaTh NpOLIECC TaMETOreHe3a
«CTpoeHHE IMIEKIIETKH Y €ro MEPUObI, CTPOESHHE MOJOBBIX
U CIIEPMATO30M1a». KJIETOK.
OobopynoBanue: cBeTOBOM MUKpockor; | Paznuuate 0COOCHHOCTH
MUKpOIIpenapathl sIIEeKIETOK 1 CIiepMaTOreHe3a U OOreHesa.
CIIEPMAaTO30MI0B. OnuceIBaTh MPOLIECCHI OCEMEHEHUS
JlaGopaTopHas padora «/3yuenue Y OIUIOJIOTBOPEHUS, PA3HbIE BAPUAHTHI
CTPOEHHSI TIOJIOBBIX KJIIETOK Ha TOTOBBIX | IIAPTEHOTEHE3a
MUKpOITpenaparax»

10.4 | UnauBuayasHOE NunuBuyansHOE pa3BUTHE PackpriBaTh conepxaHre TEpPMUHOB
pa3BUTHE OpraHu3MOB (OHTOTEHE3). Y TIOHSITUI: OTUIOJIOTBOPEHHUE, 3UTOTA,
OpPraHU3MOB — OMOpuoorust — HayKa 0 pa3BUTHU OJacToMep, aKpOCOMHAsl PeaKIus,
OHTOI'€HE3 opranu3MoB. Ctaauu sMOpuoreHesa MIPOHYKJIEYC, IAPTEHOT €HE3,

YKUBOTHBIX (Ha MpUMepe JISTYLIKH).

aMOpHOreHes3, 1podieHue, 6aacTya,
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Hpobnenue. Tumbl gpobeHus.
OcoGenHoctu ApoOIeHUS
MJICKOMTUTAIOIINX. 3apO/IbIIIEBbIC
JUCTKHU (TacTpyJisiiys). 3akiiagKa
OpPTaHOB U TKaHEW W3 3apOBIIIEBBIX
JUCTKOB. B3auMHoe BiusiHUE YacTen
Pa3BUBAIOLIETOCS 3apObliiia
(oMOpHoOHaNTbHAS MHIYKITHS ). 3aKIaKa
IJIaHA CTPOEHUS AKUBOTHOTO KaK
pe3yJIbTAaT HEPAPXUUYECKUX
B3aUMOJECUCTBUN I'eHOB. BinsiHue

Ha HYMOpPHUOHAIBHOE Pa3BUTHE
pa3IMYHbIX (PAKTOPOB OKPY KAOLIEH
Cpebl.

JlemoHCcTpauuu

Hopmpem: X. lllneman.

Tabauywl u cxemwvi: «OCHOBHBIE CTAIUH
OHTOT€HE3a».

OobopynoBanue: moneinb «l{ukn
Pa3BUTHS JIATYIIIKI

MopyJia, TacTpyJja, Helpya,
OpraHoOreHes3, IKTo/IepMa, Me30epMa,
SHTOJIEpMA, 1IEJIOM, HEpBHAas TpyOKa,
XOpJa, KulleuHas Tpyoka.
Omnpenenstb SMOPUOHAIIBHBIN TEPHO]
pPa3BUTHS OPraHU3Ma U OMKCHIBATH
OCHOBHBIE 3aKOHOMEPHOCTH
npoOeHus — 00pa3oBaHUe
OJTHOCJIOMHOTO 3apOo/ibIilia — OJ1aCTYJIbL;
3aBHCHUMOCTH X0/1a APOOJICHUS

OT KOJINYECTBA JKEJTKA B IULIEKIIETKE;
racTPyJISILIUIO U OPraHOTEHE3.
OO0BsicHATH dTanbl AU hepeHunpoBKU
TKaHel, 00pa30BaHUs OPraHOB U CUCTEM
OpraHoB.

XapakTepu30BaTh PEryJISLHI0
AMOPHOHATILHOTO PAa3BUTHUS;
JAETEpMUHALINIO U SMOPUOHAIIbHYIO
WHIYKLHIO; TEHETUYECKUI KOHTPOJIb
pa3BUTHS.

OO00CHOBBIBaTh BpeHOE BO3/ICICTBHE
TabaYHOro JIbIMa U aJIKOTOJIS Ha X011
AMOPHUOHAIILHOTO

Y TOCTAMOPHOHAIBHOTO PAa3BUTHUS
OpraHu3Ma 4ejoBeKa

10.5

Poct u pazButue
YKABOTHBIX

Poct u pa3BuTHE JKUBOTHBIX.
[TocTamMOpHOHANBHBIM TEPHO,.

PackpbiBaTh coziep:kaHne TEPMUHOB
U TIOHSITUM: OHTOI'CHE3,
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[IpsiMoe 1 HEnpsiMOe pa3BUTHE.
Pa3zButne ¢ Mmeramopdozom

y 0eCro3BOHOYHBIX U MO3BOHOYHBIX
’KUBOTHBIX. bruosiornueckoe 3HaueHHE
MPSIMOTO ¥ HEMPSIMOTO Pa3BUTHS, UX
pacnpoCcTpaHeHue B pupoe. Turbl
pocTa )KUBOTHBIX. PAKTOPHI PETYISILUH
pOCTa )KUBOTHBIX U YesioBeka. Ctaauu
MOCTAIMOPHUOHAIBHOTO Pa3BUTHUS

y ’KMBOTHBIX U yenoBeka. [lepnobl
OHTOreHe3a yenoBeka. CTtapeHue

Y CMEPTh KaK OMOJIOrMYECKUe
MIPOLIECCHI.

JleMoOHCTpaL U1

Tabnuyvt u cxemol: «IIpsamoe

U HenpsiMoe pa3BuTue», «Pa3Butue
MaMCKOro xxyka», «Pa3Butue capanum,
«Pa3BuTHe IATymKm».
IIpakTuyeckas padora

«BpIsiBJIEHME IPU3HAKOB CXOJICTBA
3apo/ibIIlel MO3BOHOYHBIX KUBOTHBIX)

MOCTAIMOPHUOHAIBHOE Pa3BUTHE,
MeTamop($o3, THINHKA, POCT, CTAPECHHE,
CMEPTb.

XapakTepu30oBaTh NOCTIMOPUOHAIBHBIN
NEePHOJT PA3BUTHSI OPTaHU3Ma U €T0
OCHOBHBIE (DOPMBL.

XapakTepu3oBaTh MPSIMOE Pa3BUTHE

U €ro MepHUo/IbI.

W3narars conepxanue Teopuii
CTapeHUs OPTaHU3MOB.

OOBICHITH OMOJIOTMYECKHM CMBICIT
pa3BUTHS ¢ MeTaMop(dho30M

10.6

PasmHuoxeHune
Y pa3BUTHE PACTCHUM

Pa3zmHoOkeHMe 1 pa3BUTHE PACTCHUM.
["ametoduT u cnopodut. Metios

B )KU3HEHHOM IIUKJIE PACTECHUM.
OO0pazoBaHue CIop B mpoliecce Meiiosa.
["'ameTorenes y pacTeHuu.
OmIoA0TBOPEHUE U PA3BUTHE

PackpbiBaTh cofepkaHne TEPMUHOB
U TIOHATH: TameTodur, criopodur,
aHTEPUJINU, APXETOHHUH, 3apPOCTOK,
Meracnopa, 3apObIIIEBbI MEIIOK,
CUHEPTH/Ibl, aHTUIIO/IbI, MUKPOCIIOPA,
MBUIBLIEBOE 3€PHO, IBOMHOE
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paCTUTENBHBIX OpraHu3MOB. J[BOMHOE
OTUIOIOTBOPEHUE Y IIBETKOBBIX
pactenuii. O6pa3oBaHKE U Pa3BUTHE
ceMeHU.MexaHu3MBbI PEryJIaiuu
OHTOT€HE3a Y PACTEHUM U KUBOTHBIX.
JdeMoHcTpauuu

Iopmpem: C. I'. HapamuH.
Tabauysl u cxemoi: «JIBolHOE
OTUUIOIOTBOPEHUE Y LIBETKOBBIX
pacteHuin», «CTpoeHue CeMsiH
OJIHOJIOJIBHBIX U JIBYAOJIbHBIX
pacteHuin», « KU3HEHHBINA LUK
MOPCKOM KanycCTbl», « KU3HEHHBIN
LUK MXay, «KU3HEHHBIN ITUKJI
MaroOpOTHUKAY, <« KU3HEHHBIN LIMKJT
COCHBD.

JlaboparopHasi padora

«CtpoeHure opraHoB pa3MHOKECHUS
BBICIIMX PACTEHUI»

OIUIOZ0TBOPEHHUE, POCT, MEPUCTEMA,
KaMOUH, Iepro/Ibl OHTOTEHE3a
IIBETKOBBIX PaCTCHUH.
XapaxkTepuzoBaTh 0COOCHHOCTH
0€CI0JIOTO U TTOJIOBOTO Pa3MHOKCHHS
IIBETKOBBIX PaCTCHUH.

Briiensatb 0COOEHHOCTH MTPOTEKAHUS
raMeToreHesa y IBETKOBBIX PACTCHUIA.
OnuceIBaTh IPOIECC IBOMHOTO
OTLJIOIOTBOPEHUS Y LIBETKOBBIX
pacTeHUl U OOBACHSTH €ro
MIPEUMYIIECTBA 0 CPABHEHUIO

C OILJIOZIOTBOPEHHUEM Y CIIOPOBBIX

1 TOJIOCEMEHHBIX

HMToro 4acos 1o Teme 8
11 | Tema «['eHeTHKa — HAYKA 0 HACJIEICTBEHHOCTH U U3MEHYUBOCTH OPraHNU3MOB)
11.1 | Uctopusi cranoBiienus | 1 HcTopust CTaHOBJICHHS U Pa3BUTHS PackpbIiBaTh coepkaHre TEPMUHOB

Y Pa3BUTHUS T'€HETUKHU
KAaK HayKH

TeHETUKH KaK HayKH. PaGoThl

I'. Menpens, I'. ne @pusa, T. Moprana.
Ponb 0TeuecTBEHHBIX YUEHBIX

B pPa3BUTUU reHeTUKU. PaboThI

H.K. KonsuoBa, H.. BaBunosa,

U TIOHSATUM: TEHETHKA, T'CH.
JIeMOHCTpHpPOBATH 3HAHUSA UCTOPUU
BO3HHKHOBEHHS T€HETUKHU.
XapakTepru30BaTh OCHOBHBIE 3TAIlbI
Pa3BUTHUS TEHETUKH KaK HAYKHU
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A.H. benosepckoro, I'.Jl. Kapneuyenko,
10.A. ®wmmuenko, H.B. Tumodeena-
Pecosckoro.

JleMoHCTpaLun

Topmpemeur: I'. Menpaens,

I'. le ®pu3s, T. Mopras,

H. K. Konsuos, H. 1. BaBuios,

A. H. benozepckuit, I'. /1. Kapneuenko,
1O. A. ®unniaeHko,

H. B. Tumodeer-PecoBckuit

11.2

OCHOBHBIE TOHSTHS U
CHUMBOJIbI TCHCTHUKHU

OcHOBHBIEC TCHETUUCCKHUE TTOHSITUS

1 CUMBOJIBIL. ' OMOJIOTMYHBIE
XPOMOCOMBI, aJJICJIbHBIE TEHHI,
aJbTepHATUBHBIC TPU3HAKH,
JIOMHUHAHTHBIN U PELECCUBHBIN
MpY3HAK, TOMO3UT0Ta, TETEPO3UTroTa,
qucTas JUHUSI, THOPUAbI, TEHOTHII,
dbenotun. OCHOBHBIE METOIbI
TE€HETUKU: TUOPUI0TIOTUYECKUH,
LIUATOJIOTUYECKUHN, MOJIEKYJISIPHO-
TCHETUYECKUIM.

JemoHCcTpanuu

Tabauywvl: «MeTObI TCHETHKI,
«CXeMbI CKpEIIMBaHUS.
Jlaboparopnasi padora
«JIpo3oduia kak 00BEKT TeHETHUESCKUX
HCCJICJOBaHUI)

PackpeiBath conepxaHue TEpPMUHOB

Y OHSTHUI: HACIEJICTBEHHOCTb,
HACJIEIOBAaHUE, U3MEHUYNUBOCTb,
reHoTurl, (GEHOTHII, TE€HOM, JIOKYC,
XPOMOCOMBI, aJIJIEIbHBIC TeHbI (AJIJICIIN),
aJbTEpPHATUBHBIE IPU3HAKH,
TOMO3UT0Ta, T€TEPO3UTOTA,
JTOMUHAHTHBIA NPU3HAK, PELIECCUBHBIN
MIPU3HAK, YUCTas JIUHUSI, TUOPUJIBI.
[Tonmp30BaThCA T€HETUYECKOMN
TEPMUHOJIOTUEN U CUMBOJIMKOU

JUISL 3AIIMCH CXEM CKPEILMBaHUS

NToro uacoB mo teme

&3




®enepanpHas padouas mporpamma | buonorus. 10-11 xmaccer (yriayOieHHBIH YPOBEHB)

12 | Tema «3aKOHOMEPHOCTH HACJIEACTBEHHOCTI)

12.1 | 3akoHOMEpHOCTH 2 MoHorubpuiHoe CKpelBaHue. PackpbiBaTh cofiepKaHue TEPMUHOB
HacJIe10BaHUS ITepBriit 3ak0H Menaens — 3aKOH Y TIOHSATHUI: MOHOTUOPHUHOE
IIPU3HAKOB. eAMHO00pa3usi THOPUAOB MEPBOTO CKpEIlMBaHUE, YUCTOTA T'AMET,
MounorubpuHoe nokosieHus. [IpaBuiio TOMUHUPOBAHUSA. | JOMUHUPOBAHHE, PACIICILICHUE
CKpEILMBAHUE Bropoii 3akoH Menaens — 3aKkoH MIPU3HAKOB.

pacllerUIeHHs] TPU3HAKOB. OnuceiBaTh onbITH I'. Menpaens
[{utonoruyeckne OCHOBBI 110 U3YUYEHUIO HACJIEAOBAHUS OJTHOMN
MOHOTHOPHUIHOTO CKpEIBAHUSI. napbl IPU3HAKOB Y TOPOXa MOCEBHOTO.
['mnoTe3a YuCTOTHI TaMeT. [TpuBoaUTEH (HOPMYIUPOBKHU MEPBOTO
JlemoHCcTpanuu 1 BTOporo 3akoHoB I'. MeHnpens (3akoHa
Iopmpem: 1. Mennenb. eAMHO00pa3usi THOPUIOB MEPBOTO
Tabnuyvt u cxemol: «llepBblit U BTOPOU | MIOKOJICHU S, 3aKOH PACILICTIICHUS
3aKOHbI MeHaens. MPU3HAKOB) U OOBIACHSITH MX
Oo6opynoBanme: MOJICIb [IUTOJIOTUYECKHE OCHOBBI.

JUTS1 AEMOHCTPALIMK 3aKOHOB CocTaBisaTh CXeMbl MOHOTHOPHUIHOTO
eAMHO00pa3usi THOPUIOB MEPBOTO CKpEUIMBAHUS U PEIlIaTh T€HETUYECKHE
TOKOJICHUS M PACIICTICHUS PU3HAKOB; | 3a7a4l HA MOHOTUOPUIHOE

CBETOBOW MUKPOCKOI, MUKPOIIpENapar: | CKpeLIuBaHue

«JIpo3odumnay.

IIpakTuyeckas padora «13yuenue

pPe3yJbTaTOB MOHOTUOPHUIHOTO

CKpEIIUBaHUS Y APO30DUIIBD)

12.2 | Ananmsupyroriee 1 AHanu3upyolilee CKpeluBaHue. PackpbiBaTh coiep)KaHe TEPMUHOB
CKpEeIUBaHUE. ITpoMexXyTOUHBIN XapakTep Y TIOHSTUN: aHAJIM3UPYIOLLEe
Henonnoe HacienoBanus. Pacuierienue CKpEILUBAHUE, HETIOJHOE
JOMUHUPOBAHUE MIPU3HAKOB IIPU HETIOJTHOM JOMUHUPOBAHKE, KOJIOMUHUPOBAHUE.
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JTOMHUHHPOBAHUH.
JleMoOHCTpaLun

Tabauibl U CXEMBI: « AHATU3UPYIOLIEE
ckpenuBanue», «Hemomnnoe
JIOMHUHHUPOBAHHE)

CoCTaBIATh CXEMBI AHAJIU3UPYIOUICTO
CKpCIIMBAHUA U PCIIATb TCHCTUYCCKHUC
3a/1a491 Ha aHAJIM3UPYIOHICC
CKPCIIUBAHUC N HCIIOJIHOC
AOMHWHHPOBAHNC

12.3

JurnGpuaHoe
CKpelBaHHE

Jurubpuanoe ckpemmbanue. Tpetuit
3aKOH MeH1eld — 3aKOH HE3aBUCUMOTO
HaCJIEI0BAHMS IPU3HAKOB.
[MuTonornyeckue OCHOBBI
JUTHOPUAHOTO CKPEILMBAHUSL.
JleMoOHCTpaL Ul

Ilopmpem: I'. Mennens.

Tabauywt u cxemol: «Tpetuit 3aKoH
Mennensa».

Oo6opynoBanme: MOJICIb

JUTSI IEMOHCTPALIMHY 3aKOHA
HE3aBUCUMOT'0 HAaCJIEJOBaHUs
IIPU3HAKOB; CBETOBON MUKPOCKOTI,
MuKpormnpenapar «J{pozodumnay.
IIpakTHyeckas padora

«M3yuyenue pe3yapTaroB
JUTHOPUAHOTO CKPEIIMBAaHUS

y Ap030(hUITBDY

PackpeiBath conep:xaHue TEpPMUHOB

Y TIOHSTHUI: TUTUOPUIHOE
CKpelluBaHue, (PeHOTUMMYECKUM
paauKai.

OnuceiBaTh onbITHI I'. Menmens

10 M3YYECHUIO HACIIEIOBAHUS

IBYX Map MPU3HAKOB y ropoxa
MTOCEBHOTO.

[TpuBoaUTE POPMYITHPOBKY TPETHETO
3akoHa ['. Menzens (3akoHa
HE3aBUCHUMOTO HACJIEOBAHUS
MIPU3HAKOB) U OOBSICHITH €T0
LUTOJIOTUYECKHE OCHOBBI.

[IprMeHATh MaTEMATUYECKHNA

pacyeT ¢ MOMOIIbI0 (PEHOTUITUYECKOTO
paguKalia iU METOJ1a MEPEMHOKEHUS
BEPOATHOCTEN BapUAHTOB PACIICIIIICHUS
MPU3HAKOB Y MTOTOMKOB MO (PEHOTHITY
Y TEHOTHITY.

CocTaBnsATh CXEMbI TUTHOPUTHOTO
CKpEILLMBAHUSA U PEIIAaTh TCHETHUYECKUE
3a/1ayu Ha JUTUOPUAHOE CKpPEIIMBaHHE
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12.4 | Cueniennoe CuericHHOE HaclieJOBaHHE TIPU3HAKOB. | PaCKpbIBaTh cOfepiKaHNe TEPMUHOB
HACJICJOBaHHE Pa6otel T. Moprana. CrernienHnoe Y MIOHSTHN: CLEIUIEHHOE HACIIEJOBaHUE,
IIPU3HAKOB. HAaCJIEJOBAaHUE I'€HOB, HAPYIIECHUE HapyLIeHUs CUEIUICHUSI TEHOB,
XpOMOCOMHas TEOpHS CUEIJICHUS MEXITY T€HAMH. KPOCCUHTOBEp, PEKOMOUHAIIUS T€HOB,
HACJIEICTBEHHOCTH XpoMOcOMHasi TEOpHs Ir€HETUYECKUE KapThl, MOPTaHU/IA.

HACJIEICTBEHHOCTH. [IpuBoAUTH (GOPMYITHPOBKH 3aKOHOB
JleMoOHCTpaLun MopraHa (3aKOHa CLEIJIEHHOT O
llopmpem: T. Mopras. HACJIE0BaHUs T€HOB U 3aKOHA
Tabnauyvt u cxemol: «CLETUICHHOE HapYIICHUSI CUETIIICHUSI MEXK Ty T€HAMM )
HACJIEI0BAHKE IIPU3HAKOB U OOBSICHATH UX LIUTOJIOTMYECKUE
y IpO30(UITBD». OCHOBBI.
OobopynoBanue: MoJIEIb ITepeunciiATh OCHOBHBIE TTOJIOKEHUS
JUISL JIEMOHCTPALIUHN CLETITIEHHOTO XPOMOCOMHOMW TEOPUHU
HACJIEJOBAHNS IPU3HAKOB. HACJIEACTBEHHOCTH.
Pemrats reHeTHUecKue 3aga4un
Ha CUEIUICHHOE HACJIEN0BAHNE TEHOB
Y HAapyILIEHHUE CUECIUICHUS MEXKIY
reHaMHU
12.5 | I'eneruka nomna I'enernka nosia. XpoMOCOMHBIN PackpeiBath copepxaHue TEpPMUHOB

MEXAaHU3M ONPENECITICHUS oA,
AyYTOCOMBI U TTOJIOBBIE XPOMOCOMEBI.
['omoramMeTHbIi U TETEPOTAMETHBIN
noJ. I 'eHeTnueckast CTpykTypa
MOJIOBBIX XpoMocoM. HacnemoBanue
MIPU3HAKOB, CLIETJIEHHBIX C MOJIOM.
JdeMoHcTpanuu

Tabnuywl u cxemol: «I' €HETHKA TI0JIAY,

Y TIOHATHN: ayTOCOMBI, IIOJIOBBIE
XPOMOCOMBI, TOMOI'aMETHBIN 1101,
reTeporaMeTHBIN OJI.

OOBSCHITH XPOMOCOMHBINA MEXaHU3M
OIIPENIECJICHUS 110J1a Y OPraHU3MOB.
IIpuBOAUTE IPUMEPHI HACIIENOBAHUS
[IPU3HAKOB, CLICTUICHHBIX C I1OJIOM.
CocTaBisATh CXEMbI CKpELIMBAHUS

86




®enepanpHas padouas mporpamma | buonorus. 10-11 xmaccer (yriayOieHHBIH YPOBEHB)

«Kapunotun yenoseka», «Kapuorun
npo3ohuis, «KapruoTun OTULIED

U peIIaTh TCHETUYCCKHE 3aaUH
Ha HaCJICJIOBaHHE MTPU3HAKOB,
CLIEIIJIEHHBIX C IIOJIOM.

[TpuBOIUTE MPUMEPHI TEHETHYESCKUX
3aboseBaHui U 1ehEeKTOB

y OpTaHU3MOB, CBSI3aHHBIX C ITOJIOBBIMU
XpOMOCOMaMH

12.6

I'enoTnn kak
[IEJIOCTHASI CHCTEMA

['eHOTHIT KaK LIEJIOCTHAS] CUCTEMA.
[lieioTponus — MHOKECTBEHHOE
nercTBue reHa. MHOKeCTBEHHBIN
amuenusm. B3zanmonencreue
HEAJUICIIbHBIX T€HOB.
KoMruieMeHTapHOCTb.

Onucras. [Tonumepus.

['eHEeTHYECKUIT KOHTPOJIb

Pa3BUTHS PACTEHUH, dKUBOTHBIX

U YeJI0BEKa, a TaKKe (PU3NOIOTHUEeCKUX
IIPOLIECCOB, ITOBEAECHUSI 1 KOTHUTUBHBIX
GbyHKITUH.

I'eHeTUeCcKrE MEXAHU3MBI
CHUMOMOIreHe3a, MEXaHU3MBI
B3aMMO/ICUCTBUS «XO35IMH — [TAPA3UT»

U «XO3MH — MUKPOOHOMY.
['eHeTHYECKHME ACTIEKTHI KOHTPOJIS

Y U3MEHEHUS HACIIEICTBEHHOM
nH(OPMAIIUU B TOKOJICHUSX KIIETOK

Y OPTaHU3MOB.

PackpriBaTh copepkanue TEPMHUHOB

1 MOHSITHUI: MHOXKECTBEHHOE JCHCTBUE
reHa (TuieiioTpornus),
KOMIIJIEMEHTAPHOCTb, SIUCTA3,
MOJIUMEPHS.

Omnpenensars GOpMbI B3aUMOICHCTBUS
aJJICJIbHBIX U HEaIJICIbHBIX T€HOB.
[IpuBOAUTE MPUMEPHI IIIEHOTPOITHOTO
JIICUCTBHUS T'€HOB.

Pemartn reHeTHueckue 3agauun

Ha B3aUMOICHCTBHE HEAJICIbHBIX
TCHOB
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JleMoOHCTpaL Ul
Tabauywl u cxemwvl: « MHOKECTBECHHBIN
ajuienu3mMy; «B3anuMo1eicTBE TEHOBY

Hrtoro yacoB no Teme 10
13 | Tema «3aKOHOMEPHOCTH M3MEHYMBOCTH»

13.1 | U3MeHunBOCTH 1 B3anMoeiicTBre reHOTHIIa U CPEJIbI PackpsiBaTh coepkaHrie TEpPMHUHOB
MpU3HAKOB. BUIbI npu GopMHUPOBaHUHN (HEHOTHUTIA. Y TIOHATHI: N3MEHUNUBOCTb,
U3MEHUYUBOCTH N3MeHYMBOCTH MMPU3HAKOB. HEHACJIEACTBEHHAs! U3BMEHUYUBOCTb,

KauecTBeHHBIC M KOJTMYECTBEHHBIC HACJIEICTBEHHAs! U3BMEHUUBOCTb.
MpU3HaKU. Bujbl N3MEHYHBOCTH: CpaBHHBaTh HEHACJICICTBCHHYO
HEHACJIe/ICTBEHHAs W3MEHYMBOCTh C HACIIEACTBEHHOM.
Y HacJeACTBEHHAS. [TpuBOIUTH MPUMEPHI KAYECTBEHHBIX
JleMOHCTpalUK Y KOJIMYECTBCHHBIX TIPU3HAKOB
Tabauywl u cxemol: «Buapl OpraHU3MOB, ITPOSIBIICHUI
U3MEHUYUBOCTI. y OpraHu3MOB HEHACIICJICTBEHHON
Oo6opynoBaHue: )XUBbIC U repOapHbIC Y HACJICJICTBEHHOW M3MEHYHBOCTH
HK3EMIUISIPbl KOMHATHBIX PAaCTEHU;

pucyHku (potorpadum) ;KkMBOTHBIX

C pPa3IMYHBIMUA BUJIAMU U3MEHUYUBOCTH

13.2 | MoaudukanroHHas 2 MopaudukarmoHHass U3MEHIUBOCTD. PackpeiBath copepkaHue TEPMUHOB
W3MEHUYUBOCTD Ponb cpenst B popMupoBanuu Y TIOHATHI: MoIupUKAIMOHHAS,

MOIU(DUKAITMOHHONW U3MEHUUBOCTH.
Hopwma peakuuu nprsHaka.
BapuainmoHHbI psi ¥ BapUallMOHHAs
kpuBas (B. Moranucen).

CpoiicTBa MoIU(PUKAIIMOHHOMN
VU3MEHYHUBOCTH.

win (HPEHOTUMHYECKAs], ”3BMEHYNBOCTb,
BapHUaHTAa, BAPUALIMOHHBIN P/,
BapuvallMOHHAsA KpUBasi, HOpMa
peaKIuu Mpu3HaKa,

MoauUKaIIH.

XapaKkTepu3oBaTh CBOWCTBA
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JleMoOHCTpaL Ul

Tabnuyel u cxemvl:
«MonunpukanmoHHas I3MEHUYUBOCTD.
OO0opynoBaHme: )KUBbIE U TepOapHbIe
DK3EMIUISPBI KOMHATHBIX PaCTCHUM;
pucyHku (¢dotorpadun) ;KUBOTHBIX

C IpUMepaMu MOAU(PUKAIIMOHHON
U3MEHYUBOCTH.

JlabopaTopnasi padora
«HccrenoBanne 3aKOHOMEPHOCTEN
MOJIU(PHUKAITMOHHON U3MEHUYUBOCTH.
[TocTpoeHune BapuaoOHHOTO psiia

Y BApUALlMOHHON KPUBOI»

MO (PUKAITMOHHON U3MEHUMBOCTH.
[Toka3pIBaTh pOJIb YCIOBUM BHEIIHEN
cpezbl B pa3BUTUU MOAU(PUKALIMOHHON
U3MEHYHMBOCTH Y OPraHU3MOB.
Crtpouth BapHallIOHHBIE PSi/IbI

U rpauK KpUBOM HOPMBI pEAKIIMU
IIPU3HAKOB Y Pa3JIMYHBIX OPraHU3MOB

13.3

I'enotunuueckas
A3MEHYUBOCTb.
KomMOnnatusHast
A3MEHYUBOCTD

I'eHoTHIMUECcKasi U3SMEHYUBOCTb.
CBolicTBa T€HOTUIINYECKOM
W3MEHYMBOCTH. BUJIbI TEHOTUIIMYECKOM
W3MEHYUBOCTH: KOMOMHATHUBHAS,
MyTalMOHHAs.

KomOunHaTBHAsI N3MEHYHUBOCTb.
Mero3 1 oJI0BOM MPOLIECC — OCHOBA
KOMOMHATHUBHOM U3MEHUYUBOCTH.
Ponb koMOMHATUBHON U3MEHUYUBOCTH
B CO3/IaHUU I'e€HETUUECKOTO
pa3HooOpa3us B mpejenax 0gHOTO
BH/JIA.

JleMoHCTpaLun

Tabnuywl u cxemvi: «KomOMHATUBHAS

PackpbiBaTh coiepyKaHue TEPMUHOB

Y TIOHSATHUM: KOMOWHATUBHAS
M3MEHYUBOCTb, MyTallHOHHAS
W3MEHYUBOCTH, KOMOMHAIINY, My TaIUH.
XapakTepu3oBaTh CBOMCTBA
T€HOTUITNYECKON N3MEHUUBOCTH.
OnuceIBaTh MENH03 U TTOJIOBOM ITPOIIECe
KaK OCHOBY IPOSIBJICHUS Y OPTaHNU3MOB
KOMOWHATUBHOW M3MEHUYHUBOCTH.
[Toka3pIBaTh HA KOHKPETHBIX IPUMEPaX
POJIb KOMOMHATUBHON M3MEHYMBOCTH
B CO3/IJaHUU T'€HETHYECKOTO
pa3HO00Opa3usi OPraHU3MOB B IIpeIeiax
OJIHOTO BUJIA.
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U3MEHUYMBOCTBY, « Meno3y,
«OmIo10TBOpEHUE

CpaBHUBATh TEHOTUITMYECKYIO
M3MEHYUBOCTH C MOIN(DUKALMOHHOM

13.4

MyTranuonHas
U3MEHYHUBOCTb.
3aKOHOMEPHOCTH
MYTaIlMOHHOTO
rpouecca.
OnureHeTnka

MyTalmoHHass U3MEHYUBOCTh. Buibl
MyTalllii: TeHHbIE, XPOMOCOMHBIE,
reHoMHbIe. CIIOHTaHHBIC U
WMHIyLIMPOBAHHBIC MyTallUU. S AepHbIC
U [UTOIJIa3MaTUYECKUE MYy TallUU.
ComaTH4eCcKHE 1 TTOJIOBbIE MyTalIUH.
[IpryurHBI BO3SHUKHOBEHUS My TallUN.
MyTareHsl U UX BIUSHUE

Ha OpraHu3Mbl. 3aKOHOMEPHOCTHU
MYTAIllMOHHOT'O IpoIecca. 3aKOH
TOMOJIOTUYECKUX PSJIOB

B HACJIEJICTBEHHOW M3MEHUYHNBOCTH
(H.A. BaBunos). Buesinepnas
W3MEHYHUBOCTh U HACJIC/ICTBEHHOCTb.
JlemoHCTpanuu

Hopmpemuwi: T'. Jle ®pus,

B. Uoranncen, H. 1. BaBunos.
Tabnuywl u cxemwi: «I'eHETHYCCKUE
3a00J1eBaHMs YeJIOBEKay, « BUbI
MYTaLH.

O0opynoBanme: xuBble U repOapHbIe
AK3EMILISAPbl KOMHATHBIX PACTCHUM;
pucyHku (potorpaduu) >KMBOTHBIX
C pa3IMYHbIMH BUAMU
W3MEHYUBOCTH.

PackpeiBaTh conep:kaHue TEPMUHOB
U TIOHSATUI: MyTalluu, XpOMOCOMHBIE
nepecTpoiiku (abeppaiun),
MOJIUIUIOU NS, AaHEYTUIOUIAS, MyTaHT,
MyTareHsbl.

IIpuBOAUTE pUMEPHI MyTaLIUH,
BCTPEYAIOLIUXCS Y pa3HBIX OPraHU3MOB.
Knaccudunuposars MmyTanuu

10 pa3HbIM OCHOBAHUSIM.

Pasznuyarh Ha M300pakeHUsX (CXeMax,
Ta0auIax) TeHHbIE MyTalllH,
XPOMOCOMHBIE MTEPECTPONKH Pa3HBIX
BHJIOB: JICJICLINH, TyTUTUKAIUY,
TPaHCIOKAINU, UHBEPCUU, TCHOMHbBIC
MyTaluu.

CpaBHUBaTh MEXKTy COOOM MyTaIuu
Pa3HBIX BUJIOB.

XapakTepu3oBaTb CBOMCTBA
MYTallMOHHOW U3MEHYHUBOCTH.
HaszpiBaTpe npuunHbI My TalU,
BBISIBJISITh UCTOYHUKU (DAKTOPOB-
MYTareHOB B OKPY’KarOLIEH cpelie
(KOCBEHHO).

[TpuBoUTEH (hOPMYIHPOBKY 3aKOHA
TOMOJIOTUYECKUX PSIOB
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IIpakTHyeckast padora
«MyTatmu y 1po30¢uibl (Ha TOTOBBIX

M HACJIEJICTBEHHO N3MEHYUBOCTH
H. 1. BaBuiioBa 1 000CHOBBIBATH €T'0

MHUKpOIIpenaparax ) 3HAYEHME JJIs1 TPAKTUKHU CEITbCKOTO
XO3IHCTBA
HToro gyacos 1o TeMe 6
14 | Tema «I'eHeTHKA Ye/IOBEKA»

14.1 | 'eneTuka uemoBeka. 3 Kapuotumn uenoBeka. MexayHnapoanas | PackpbiBaTh cojiepkaHue TEPMUHOB
Metonasl mporpaMma McCie0BaHus FreHOMa Y MIOHSITUH: CEKBEHUPOBAHUE, KapTa
MEIULIMHCKOMI YesroBeKa. MeTo Ibl M3YYCHHUS TEHETUKH | XPOMOCOMBI, IPOOaH/1, HACIEICTBEHHbIE
TeHETHKHU YyeJI0BEKa: reHeaJOrnuecKui, 00J1e3HH (MOHOTEHHBIE, TTOJIUTEHHBIE,

OJIM3HEIOBBIN, IINTONCHETHYCCKHI,
MOIYJISIIIUOHHO-CTaTUCTUYECKUM,
MOJIEKYJIIPHO-TEHETUYECKUM.
CoBpemMEHHOE OnpeIeSICHUE TeHOTHUIIA:
MOJHOT€HOMHOE CEKBEHUPOBAHUE,
T€HOTUIIUPOBAHUE, B TOM UHKCIIC

¢ nomomieto I1I[P-ananu3a.
HacnenctBennbie 3a001€BaHus
yesioBeka. [ eHHbIe U XpOMOCOMHBIE
0o0se3HH yelioBeKka. bone3snn

C HACJICICTBEHHOM
MPEIPaCIONOKEHHOCThIO. 3HAUEHUE
MEIUIIMHCKON T'€HETUKH

B MPEJAOTBPAIICHUH U JICUCHUU
FeHETUYECKUX 3a00JIEBAaHNH YEI0BEKA.
MeauKo-reHeTUYeCKOoe
KOHCYyJIbTHpOBaHue. CTBOJIOBbBIC

I€HHbIE, XPOMOCOMHBIE), METUKO-
Ir€HETUYECKOE KOHCYJIbTUPOBAHUE,
J0PO/I0BAsI AMATHOCTUKA, AMHUOLIEHTE3.
[lepeuncnsaTb 0COOEHHOCTH U3yUEHUS
I€HETUKHU YEJIOBEKA U METO/IbI
MEIUIUHCKON T€HETHKHU.
XapakTepu3oBaTh METO/IbI U3yUEHHUS
TeHETUKH YeJIOBEKa (TeHealorHueCcKuid,
OJIM3HEIOBBIN, IIUTOTCHETHYCCKUH,
MOJIEKYJIIPHO-T€HETUYECKUH,
MOMYJISIIUOHHO-CTaTUCTUYECKHUI ).
OnuceIBaTh 1SN, 3aJ1a491

U JOCTHKEHUS MEKIyHAPOAHOU
nporpamMmmsl «I'€HOM YeIoBeKay.
Pasznuyarh Ha M300pakeHUsX (CXeMax,
TabJIMIaX) KAPThl XPOMOCOM
(reneTnueckue, PU3NIECKUE,
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kieTku. [lonaTue «reHeTuueckoro
rpy3a». DTHYECKUE aCIEKThI
UCCIIEJOBaHUM B 00J1aCTH
PEIaKTUPOBAaHUS TEHOMA U CTBOJIOBBIX
KJIETOK.

['eneTnueckue pakTopbl MOBBIIIEHHON
YYBCTBUTEIBHOCTH YEJIOBEKA

K (pU3M4ECKOMY U XUMHUECKOMY
3arpsiI3HEHHUIO OKPYKAIOLIEH Cpeibl.
['eneTnyeckas mpenpacnoaoKeHHOCTh
YeJIOBEKA K MTATOJIOTUSIM.
JleMoOHCTpaLun

Tabauywl u cxemwvl: «Kapuotun
4eJIoBeKay, «MeToIbl U3y4eHHUsI
TeHETUKH YeJIOBeKay, «I eHeTu4uecKue
3a00JIeBaHUs YETIOBEKA.
IIpakTuyeckas padora
«CocTaBiieHHE U aHATIN3 POJIOCIIOBHOW

CHKBEHCOBBIC).

OnuchIBaTh METO/IBI COBPEMEHHOTO
onpe/eeHUs] TEHOTUIIA OPTaHU3Ma!
MOJTHOT€HOMHOE CEKBEHUPOBAHUE,
T€HOTUIIMPOBAHUE, B TOM UHKCIIC

¢ nomosto [1I[P-ananu3a.
XapakTepu30BaTh HACJICACTBEHHBIC
3a00J1eBaHMs YeJIOBEKa U 3a00JICBaHUS
C HACJICJICTBEHHOM
MPEAPACIIONIO0KEHHOCTBIO.
CpaBHUBaTh FT€HHBIE, XPOMOCOMHBIC
00JIe3HH YeJIoBeKa 1 00JIC3HU

C HACJIEICTBEHHON
MPEAPACIIOI0KEHHOCTBIO.
VYcranaBiuBaTh B3aUMOCBSI3b MEXKTY
HAacJIeICTBEHHBIMHU 32001€BaHUSIMH
YyeJI0BEKa 1 UX TCHETHYECKON OCHOBOM.
O00CHOBEIBATh 3HAYEHHE MEIUKO-
T€HETUYECKOTO KOHCYJIbTUPOBAHUS
B MIPEJIOTBPAICHUY U JICUCHUH
HAacCJIEACTBEHHBIX 3a001€BaHNI
yeJIoBeKa

Hrtoro yacoB no teme 3
15 | Tema «Cesiekuusi OpraHusMoB)
15.1 | OcHOBHBIE TOHSATHS | JloMecTUKanus U CENEKLIHNSL. PackpsiBaTh conepxaHue OCHOBHBIX

CCJICKIIMHU

3apoKIeHUE CENEeKIIUN
1 JOMECTHUKALIUU. YYeHUE

TIOHSITHM: CCIICKIMA, AOMECCTHUKAIIHA,
IMPpUMHUTHUBHAS CCIICKIMAA,
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H./. BaBumnosa o IlenTpax
MIPOUCXOXKIEHUS U MHOTO00pa3us
KyJbTYPHBIX pacTeHuil. Posib cenexkummn
B CO3/IaHUU COPTOB PACTEHUI U TIOPOL
#UBOTHBIX. COpT, mopoAa, IITAMM.

3aKOH rOMOJIOTUYECKUX PSIAOB

B HACJICICTBEHHOUN U3MEHYNBOCTH
H.M. BaBuioBa, ero 3HaucHuE

JUJISL CEJIEKIITMOHHOM pabOoTHI.
JlemoHCcTpanuu

Ilopmpemuwi: H. Y1. BaBunos,

N. B. Muuypum, I'. /I. Kapneuenko,
I1. I1. JIykssinenko, b. JI. Actaypos.
Tabauywl u cxemwl: «LleHTpHI
MIPOUCXOXKICHUS U MHOTO0Opa3us
KYJIbTYPHBIX PACTCHHI», «3aKOH
TOMOJIOTUYECKHX PSJIOB

B HACJICICTBEHHOW U3MEHUYHUBOCTH.
JlaboparopHasi padora
«M3y4yeHue copToB KyJIbTYPHBIX
pacTeHU U MOPOJ JOMAIITHUX
YKUBOTHBIX»

KOMOMHaTHBHAsI CEJIEKIIHS, COPT,
opoAa, ITaMM.

IlepeuncnsiTb OCHOBHBIE 3TAIBI
Pa3BUTHS CENIEKIIMU KaK MpoLecca

U HayKH.

XapakTepru3oBaTh COACPIKAHUE
yuenus H. M. BaBunosa

o LlenTpax mpoucxoxaeHus

Y MHOT000pa3us KyJIbTYPHBIX
pacTeHuil.

ITokaszpiBaTe LIeHTpBI MpONCXOKAEHUS
U MHOTO00Opa3ust KyJIbTYPHBIX
pactenuid u LleHTphl qomMecTuKaum
JOMAIITHUX )KUBOTHBIX HAa KapTe
MHPA, CBSI3bIBATH UX MECTOMOJIOKEHUE
C 0YaramM BO3HUKHOBEHHSI IPEBHEUIIINX
[ABWJIN3AIINN.

CpaBHHBATh COPT, HOPOAY, IITAMM

C BUJIaMHU-POJUYAMU.

O060CHOBBIBATH 3HAYCHHE 3aKOHA
TOMOJIOTUYECKHX PSAJIOB

B HACJIEJICTBEHHOW U3MEHYNBOCTHU

H. 1. BaBunosa U1 ce1eKIIMOHHON
paboTHI.

OrnuchiBaTh NEPCIEKTUBBI
JOMECTUKALMU U CO3/IAHUE HOBBIX
COPTOB KYJIbTYPHBIX paCT€HU, IOPOJ
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JOMAIIHUX )KUBOTHBIX U IITAMMOB
MHUKPOOPTaHNU3MOB

15.2

Metonasl
CEJICKIIMOHHOM
pabotel. CoxpaHeHue,
U3YUYCHUE

U UCIIOJIb30BaHIE
IeHETUYECKUX

pecypcoB

MeTo/b1 CeNeKIIMOHHON PaboTHI.
HckyccTBEHHBIN OTOOP: MACCOBBII

Y UHJIMBUAYAJIbHBIA. DTaIbl
KOMOMHAITMOHHOM CEeICKIINH.
HcnpiTanne mpon3BoauTeien

10 NOTOMCTBY. OTOOp 10 FEHOTHITY

C TIOMOIIIBIO OIEHKHU (heHOTHIIA
MIOTOMCTBA U OTOOP MO TEHOTHUITY

¢ moMolbto ananuza JIHK.
HckycCTBEHHBIN MyTareHe3 Kak METO/I
CEJICKIIMOHHOM pabOTHI.
PagnanioHHbIN 1 XUMHYECKUHN
MyTareHe3 Kak UICTOYHUK MyTalnii

Y KyJIbTYPHBIX (POPM OpraHu3MOB.
Hcnonp3oBaHrEe TEHOMHOTO
PEIaKTUPOBAHUSA U METOJOB
pexombunanTHeiX JJHK asis nmomyuenus
MCXOJHOTO MaTepuaia JJisi CEJIEKIUH.
[TomyyeHne noJMIIONI0B.
BuayTpuBugoBas ruopuan3aims.
bin3kopoACTBEHHOE CKpENMBaHNUE,
iy uHOpuauHT. HepoacteenHoe
CKpeIIMBaHue, WIH ayTOPUJIUHT.
I'eTepo3uc 1 €ro NpUIUHBI.
Hcnonp3oBanue reteposuca

PackpeiBaTh coep:kaHie TEPMUHOB

Y TIOHSITHI: HICKYCCTBEHHBII 0TOOp,
IIPOU3BOIUTEIIN, IKCTEPBED,
OJIM3KOPOJICTBEHHOE CKPELIMBAHUE,
WM UHOPUMHT, HEPOJICTBEHHOE
CKpEeILMBaHUE, WIN Ay TOPUAMHT, YUCTas
JUHUS, TeTepo3uc (TuOpuaHas cuia),
T€HOMHOE PEIAKTUPOBAHME,
HCKYCCTBEHHBI MyTareHes, (pakTopbl-
MyTareHsl, HOJUIIIIOU/IbI, OTAAJICHHAS
ruOpuan3alnsl, CCKBEHUPOBaHUE.
XapaKTepru30BaTh OCHOBHBIE METOIbI
CEJICKLIMN PACTEHUI U JKUBOTHBIX:
HCKYCCTBEHHBI OTOOD

U THOPUAM3AIIHIO.

CpaBHMBATh MacCCOBBIN NCKYCCTBEHHBIN
0TOOp C UHAUBUAYATbHBIM, TOKA3bIBATh
UX 3HAYEHUE IS CEJIeKLIUN
KYJbTYPHBIX PACTEHUHN U JOMAITHUX
KUBOTHBIX.

[IpuBOANTH KOHKPETHBIE TPUMEPBI
OTJIaJICHHOW THOPUAN3ALIUY B CEEKIIUU.
OnuceiBats onbIT [, /. Kaprieuenko

0 MPEOJIOJICHUIO OECTIIONUS
MEKBHJIOBBIX THOPHUIOB.
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B cenekuuu. OTnaneHHas
rubpuauzanus. [Ipeogonenue
OecIu1oIus MEXBHIOBBIX THOPHJIOB.
JloCTHXKEHUS CEJIEKIMU PACTEHUMN U
KUBOTHBIX.

CoxpaHeHHE U U3yUEHUE TEHETUIECKUX
pECypCcoOB KyJIbTYPHBIX PACTEHUN U UX
JTUKUX pOAUYEH JJIsl CO3aHUsI HOBBIX
COPTOB M THOPHUIOB
CEIIBCKOXO3SIMCTBEHHBIX KYJIBTYP.
JlemoHCcTpanuu

llopmpemui: H. Y1. BaBunos,

N. B. Muuypun, I'. /I. Kapneuenko,
H. bopnoyr, /1. K. bensies.

Tabauywl u cxemwvl: «MeTombl
cenekuun», «OtTnaneHHas
ruOpuan3anus», « MyrareHes.
JlaGopaTopHnasi padora

«3yueHne MeTo10B CEJICKIINN
PaCTECHUIN

IIpakTuyeckasi padora

«ITpuBuBKa pacTeHU».

Irckypceusi «KOCHOBHBIE METO/IbI

U JIOCTUKEHUSI CEJICKIIUU PACTEHUMN

Y KUBOTHBIX (Ha CEJIEKIIMOHHYIO
CTaHIIUIO, TUIEMEHHYIO epMmy,
COPTOMCIBITATENbHBIN YYaCTOK,

Paznmnuatek Ha n300pakeHusx (Cxemax,
Ta0JIUIax) Y OTACIbHBIX
MIPEJCTAaBUTENICH KOHKPETHOTO COpTa
1 TIOPO/JIbI XO35MCTBEHHO IIEHHBIE
MIPU3HAKHU, HEOOXOIUMBIC YETIOBEKY.
XapakTepu3oBaTh POJIb CEICKIIUU

B 00€eCIIeueHNUH TIPOIOBOJIbCTBEHHOM
0e30I1aCHOCTH YEJI0BEUYECTBA.
[IpuBOANTH KOHKPETHBIC TPUMEPHI
JTOCTH)KCHHM CEICKIIUU KYIbTYPHBIX
pacTeHUH U TOMAITHUX KUBOTHBIX

B Poccun
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B TEIUIMYHOE XO3HCTBO,
B JJAOOPATOPHIO arpOYHUBEPCUTETA
WJIM HAYYHOTO IIEHTPA)»

HUtoro gacos mo TeMe 4
16 | Tema «BbHOTEXHOJOIUs M CHHTETHYECKASA OMOJIOT s
16.1 | buorexHoIOrUs KaK 1 OOBEKTHI, UCTIONB3YEMBIC PackpriBath copepkaHue TEPMUHOB
HayKa U OTpaciib B OMOTEXHOJIOTHH, — KJICTOYHBIE Y IIOHATHI: OMOTEXHOJIOTHS,
IIPOM3BO/ICTBA Y TKAHEBBIE KYJIbTYPBI, TpaauIMOHHAsE OMOTEXHOJIOTHS,

MHUKPOOPTaHU3MBIL, UX XapAKTEPUCTHUKA.

TpaaunmonHast OMOTEXHOJIOTHUS:
XJieOOTIEUeHHE, MTOTYYCHUE
KUCJIOMOJIOYHBIX MTPOJTYKTOB,
BUHOJENHE. MUKPOOMOJIOTUYECKHI
cuHTe3. OOBEKTHI
MUKPOOUOJOTUUECKUX TEXHOJIOTHIA.
[Tpou3BoaCcTBO O€IKa, AMUHOKHUCIIOT
Y BUTAMUHOB.

JemoHCTpanuu

Tabnuywvl u cxemol: «Vcrnoap3oBanue
MHUKPOOPTaHW3MOB B TPOMBILIIICHHOM
MIPOU3BOJICTBEY.

JlaGopaTtopnas padora

«3y4yeHne 00beKTOB
OMOTEXHOIOTHI.

IIpakTHyeckas padora
«ITomyyeHne MOJIOUHOKUCIIBIX
MPOIYKTOBY.

MUKPOOHUOJOTUUECKUIN CUHTE3,
MUKPOOHOJIOTHYECKAsT TEXHOJIOTHS.
[TepeuncnsaTh HanpaBICHUS
OMOTEXHOJIOTHH; TN U 3aJ1a49H,
CTOSIIIINAE TIepe] OMOTEXHOIOTHEH.
XapakTepu3oBaTh OObEKTHI,
HCIIOJIb3YEeMbI€ B OMOTEXHOJIOTUH, —
KJICTOYHBIC ¥ TKAaHEBBIE KYJIbTYPHI,
MHUKPOOPTaHU3MBI.

OmnuceIBaTh OCHOBHBIE METOMBI
TPaIUIIMOHHON OMOTEXHOJIOTUH

1 JIOCTHKEHUS MUKPOOHOJIOTHYECKOM
TEXHOJIOTHH.

OO0O0CHOBEIBAThH 3HAUCHUE
OMOTEXHOJIOT U

JUJIS CEJIbCKOXO03SIMCTBEHHOTO
MIPOU3BOICTBA
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Ikekypeus «buorexnonorus —
BaYKHEHIIIasi IPOU3BOAUTENbHAS CHUJIa
COBPEMEHHOCTH

(Ha OMOTEXHOJIOTUYECKOE
IIPOU3BOJICTBO )»

16.2

OcCHOBHEBIE
HaIpaBJICHUS
CHUHTETHYCCKOMN
OuoJIoruu

Co3pnaHue TeXHOJIOTH

Y UHCTPYMEHTOB LIEJICHANPABIEHHOTO
VW3MEHEHUS U KOHCTPYUPOBAHUS
T€HOMOB C LEJIBIO ITOIYy4YECHUS
OPraHU3MOB U UX KOMIIOHEHTOB,
COAEPXKALIMX HE BCTPEYAOIIUECS

B NpUpOAe OMOCUHTETUYECKUE MYTH.
Knerounast unxenepus. Metoasl
KYJIbTYPbI KJIETOK U TKAHEW pacTEeHU U
#uBOTHBIX. Kpnobanku. Comarrueckas
rUOpUIN3AINS U COMATUIECKUN
smOpuorenes. Mcnons3oBanue
rarIOuJI0B B CEJIEKIMU PACTEHUN.

M cKyccTBEHHOE OTUIOOTBOPEHHE.
PexkoHCTpyKIMS AMUIEKIIETOK U
KJIOHHPOBAHUE )KMUBOTHBIX. MeToz
TPAHCIUJIAHTALIUU AJIEP KIETOK.
JlemoHCcTpauuu

Tabauywl u cxemol: «Kierounas
VHXCHEPUS»

PackpbiBaTh coiepyKaHe TEPMUHOB

Y TIOHATHUH: KJICTOUYHAs! HHKEHEPUS,
KJICTOYHAS TEXHOJIOTHS, METO/I
KYJBTYPBI KJIETOK U TKaHEH,
TOTUNOTEHTHOCTb, ITFOPUIIOTEHTHOCTb,
CTBOJIOBBIE KJIETKH, MUKPOKJIOHAJILHOE
Pa3MHOKEHHUE PAaCTEHHI, COMaTHYECKasl
ruOpUAN3aLINs, TATIOU Ibl, THOPUIOMBI,
MOHOKJIOHAJIBHBIC U MOJIMKIIOHATLHBIC
aHTUTEJIa, METO TPAHCIUIAHTAIUH STED,
KJIOHUPOBaHUE.

XapakTepu30BaTh OCHOBHBIC
HaIpaBJICHUSI CHHTETUYECKOM
OMOJIOTHH.

OmnurchIBaTh HA KOHKPETHBIX MPUMEpax
METO/IbI KJIETOYHOU MH)KCHEPUH.
[IpuBOAUTH MpUMEPHI UCTHOJIH30BaAHUS
MOHOKJIOHAJIBHBIX U ITOJUKIOHAIBLHBIX
AHTHUTEII B MCIULIMHE.

OneHuBaTh 3HAYCHUE CUHTCTHYCCKOM
OMOJIOTHH JISI CEITLCKOT'0 X035MCTBA

Y MEIUIAHBI
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16.3

XpoMocoMHast
Y T€HHasl UHXKEHEpUs

XpOMOCOMHAasi U TeHHasl MHKECHEPUSL.
N cKycCTBEHHBIN CUHTE3 T€HA U
KOHCTPYHUPOBAHUE PEKOMOUHAHTHBIX
JHK. JocTr>keHUs ¥ IEPCIIEKTUBBI
XPOMOCOMHOW Y TEHHOM UHKEHEPHUH.
DKOJIOTUYECKUE U ITUUECKHE
npo0JieMbl FTEHHON MHXKEHEPUU.
JlemoHCcTpanuu

Tabauyvt u cxemol.: «I eHHAs
VHXCHEPUS»

PackpbiBath cosepkaHrue TEPMUHOB
Y TIOHATHI: TCHHAS] HHKCHEPHS,
PECTPUKIIMOHHBIC SHIAOHYKJII€a3bl
(pecTpUKTa3bl), TUIKUE KOHIIHI,
TJIa3MHUTBI, PECTPUKITNS,
JUTUpPOBaHUE, TpaHchopManus,
CKPUHUHT, TPAHCTCHHBIC
(reHeTMYECKH MOAU(PHUIIMPOBAHHBIC)
OpPTraHU3MBI.

OnuceIBaTh METOIbI
PENPOAYKTUBHOTO M TEPAIEBTHUECKOTO
KJIOHUPOBAHMUSI, KIIETOYHBIE T
€XHOJIOTUU U CIIOCOOBI T€HETHICCKOMN
WHKCHEPHUH.

XapakTeprus3oBaTh JOCTUKEHUS TEHHOM
WHKCHEPHUH.

OrneHMBAaTh YKOJIOTHUECKHC

U ATUYECKHUE TPOOIIEMbI
KJIIOHUPOBAHMSI U CO3TIAaHUS
TPAHCTEHHBIX OPTaHU3MOB,
MEePCIIEKTUBBI PA3BUTHSI
XPOMOCOMHOW U TEHHOU

WHKXCHEPUN

16.4

MeaunuHckue
OMOTEXHOJIOTUU

MenummacKkue OMOTEXHOIOTHH.

PackpeiBath conepxanue

TEPMUHOB U ITOHITUN: MEIULIUHCKAs
OMOTEXHOJIOTHsI, METaOOJIOMHBII
aHaJIN3, TCHOLICHTPUYECKUN aHAIIN3,
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IIEPCOHAIN3UPOBAHHAS MEIULINHA,
pereHepaTuBHas MEIULIMHA.
XapakTepu3oBaTh METObI
MeTab0JIOMHOTO U FT€HOLEHTPUYECKOTO
aHaIM3a; UCIIOJIb30BAHUE CTBOJIOBBIX
kJeTok; [II[P-nnarnoctuxy; TapretHyro

TEpanuio paka
Htoro yacoB no Teme 4
PezepBHOE Bpems 1
OBIIEE KOJIMYECTBO 102
YACOB I10 TTPOTPAMME
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11 KJIACC
HaumenoBanue
Ne KomnuaecTBo OcHOBHBIE BUJIBI JEITCIILHOCTH
pa3zeiioB U TEM [IporpamMmmMHOe cojiepxaHue
n/m 9acoB 00y4aronmxcst
y4eOHOro npeamera
1 | Tema «3apoxaeHue 1 pa3BUTHE IBOJIOUNOHHBIX MPeICTABJICHUI B OMOJIOTHH»

DBOJIFOLIMOHHAS
teopus Y. Jlapsuna

1

OBomtonimoHHas Teopus Y. J[apBuHa.
[Ipennockuiku BOSHUKHOBEHUS
napBuHU3Ma. JKU3Hb U HAy4HAs!
nestenpbHocTh Y. [lapBuHa.
JlemoHCcTpanuu

Ilopmpemui: Apucrorens, K. Jlunuei,
K. b. Jlamapxk, 2. K. Cent-Unep,

K. Krwosbe, Y. JlapBuH.

Tabauywl u cxemwvi: «Cructema >KMBOU
npupozsl (o K. JIunuero)»,
«JlecTHHUIIa KUBBIX CYIIECTB

(o JIamapky)», «MexaHu3m
dhopmupoBaHUs MPUCTIOCOOTICHUN

Y PACTEHUN U KUBOTHBIX

(mo Jlamapky)», «Kapra-cxema
MapupyTa ryremectsus U. lapsunay,
«Haxonxu Y. Jlapuna»

PackpbiBaTh cojiepKaHre TEPMUHOB

Y TIOHSATHI: KPEalMOHU3M, BH/I,
cUcTeMaTHKa, OMHapHas HOMEHKJIATypa,
MCKYCCTBEHHAsl CUCTEMA
KJIacCU(PUKAMK OPTaHU3MOB,
HUCTOPUYECKHUI METO, TapBUHU3M.
XapakTepu3oBaTh B3TJIsAIbI
Apucrotens, Omnenokia, JIykpenus
Kapa, /1. Pes na pa3Butue :KuBOu
MPUPOIBI.

OuenuBatsh Bk K. JInnues

B pa3BUTHE OUOJIOTUH.

CpaBHUBATH B3MJISAbI HA BUJL

n sBomtonuio K. JIunnes, K. b.
Jlamapka u Y. /lapBuna.

Kputnuecku oneHnBarh
KpEalMOHUCTCKUE B3IJISA/IbI HA )KUBYIO
MIPUPOTY.

[TepeuncsTh KyJabTYpHO-UCTOPUIECCKUE
1 €CTECTBEHHO-HAYYHbIE MPENOCHUIKN
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MOSIBJICHUSI HBOJIFOLIMOHHOW TEOPUU

Y. /lapBuna.

OnuceIBaTh posib UCTOPUIECKOTO
METO/1a.

W3marath CyliHOCTb 3BOJIIOLIMOHHOM
teopun Y. [lapBuHa.

HasbiBaTs ocHOBHBIE (pakThl OHorpadun
Y. JlapBrHa 1 3TaIbl CO3AaHUS] UM
ABOJIIOLIMOHHOM TEOPUU

1.2

JIBrKy1me CUibl
ABOJIFOLIMU BUJIOB
o Y. /lapBuny

JIBMKylIME CUIIbI 3BOJIIOLIUU BUJIOB
no Y. JlapBuHy (BbICOKas
MHTEHCUBHOCTH PA3MHOXKECHUS
OpraHU3MOB, HACJIEICTBEHHAs
M3MEHYUBOCTh, OOpHOa

3a CylIECTBOBAHUE, €CTECTBEHHBIN
Y UCKYCCTBEHHBIN 0TOOD).
JleMoOHCTpaL U1

Ilopmpem: Y. JlapBuH.

Tabauywl u cxemol: «Popmbl 0OPHOBI
3a cyniecTBoBaHuey, «Ilopomasl
roiy6eit», «MHorooopasue
KYJIBTYPHBIX (POPM KaIlyCThD»,
«ITopobl TOMAIIHKUX KUBOTHBIX),
«Cxema oOpa30BaHMs HOBBIX BUJIOB
(mo Y. TapBuny)», «Cxema
COOTHOIIIEHHMSI IBHXKYIIUX CHJT
ABOJTFOLIUI

PackpbiBaTh coepkaHie TEpPMUHOB

Y TIOHSITHI: HACJIE/ICTBEHHOCTD,
W3MEHUYNBOCTh, UCKYCCTBEHHBIN OTOOD,
O0opb0a 3a CyIIecTBOBaHHE,
€CTECTBEHHBIN 0TOOD.

N3narath CymHoCTh yueHus

Y. JlapBuHa 00 HCKYCCTBEHHOM OTOOpE.
XapakTepu3oBaTh JIBHXKYITUE CHITbI
HBOJIIOIMY BUOB 10 JlapBuUHY.
[IpumMeHsTh 3HAHUS O JBMKYIINUX CHTIAX
ABOJIIOLIUM BUIOB 110 /[apBuHYy

U1l OOBSICHEHUSI MHOTOO0Opa3usl BUJIOB,
MOPOJI JOMAIITHUX KUBOTHBIX U COPTOB
KYJIbTYPHBIX PACTEHUU
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1.3 | ®opmupoBanue 1 OdopmiieHue CUHTETUYECKON TEOPUH PackpbiBaTh cofiepKaHne TEPMUHOB
CUHTETUYECKON spommonuu (CTD). HelitpanbHas Y TIOHATUN: TApBUHU3M, MyTalllH,
TEOPHH IBOJIFOIIUU Teopus 3Boonru. CoBpeMeHHast MYTalMOHHBIN MTPOLECC.

HBOJIFOLIMOHHAs] OMOJIOTHS. OOBSCHIATh NPUYMHBI KpU3HUCA
3Ha4YEeHHE HBOTFOLIMOHHON TEOpHUH JTApBUHHU3MA.
B (hOPMHUPOBAHUH €CTECTBEHHO- OO0O0CHOBBIBATh 3aKOHOMEPHOCTH
Hay4YHOU KapTHUHBI MUpA. TpaHchopMaIiu 1apBUHU3MA
JleMOHCTpaun B CUHTETHUYECKYIO TEOPHUIO SBOJIIOIIUN
Ilopmpemuwi: C. C. UeTBEpHUKOB, (CTD).
N. 1. lllmaneraysen, 1. Xonzeiix, N3narate ocHOBHBIC noy1okeHuss CTD.
J. K. benses. OuenuBatsh Brian ['. Jle @pusa,
Tabauywl u cxemwvi: « OCHOBHEIC C. C. YeTBepHKoBa,
TIOJIOKEHUSI CHHTETUYECKON TEOPUU N. N. Imaneraysena, /. K. bensena
DBOJIFOLIAN B (hopmupoanue CTD.
OuenuBats 3Hauenune CTO
B (hopMHpOBAHUN COBPEMECHHOM
€CTECTBEHHO-HAYYHOU! KapTUHBI MUPA
Hroro wacos no teme 4
2 | Tema «k MUKpPOIBOJIIOIUA U €€ Pe3yJbTAThD»

2.1 | Oramsl 3 [Tonmynsiuus Kak 3JieMeHTapHast PackpbiBaTh coiepyKaHe TEPMUHOB
ABOJTFOIIMOHHOTO eauHuIa sBoonnu. COBpeMEHHbIE Y TIOHSTUI: MUKPOIBOJIIOLIHS,
npoiiecca: METO/IbI OLICHKU I'€HETUYECKOTO MaKpO3BOJIIOIUS, MY TALIUH, IO IS,
MHUKPOIBOJTIOIIHS pa3zHo00pa3us U CTPYKTYpPbI KOMOMHAIIUY T€HOB, TCHO(POHI,

Y MAKPOIBOJIIOIUS. nonyJsnui. ismenenue renodonaa AJIEMEHTAPHOE SBOJIIOLIMOHHOE SIBJICHHE.
Iomymsmms — MNOITYJISIUH KaK 3JICMCHTApPHOC XapakTepru30BaTh MUKPOIBOIIOIUIO KAK
AJIeMEeHTapHast ABOJIIOLIMOHHOE SIBJIEHUE. 3aKOH ATan MOSIBICHUS MPUCTIOCOOIEHUIN

CAMHHNIAa 3BOJIIOIINHA

reHeTndeckoro pasHosecus /. Xapau,

u an[006pa3013aHmI.
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B. Baita6epra.

JleMoOHCTpaLun

Tabnuysl u cxemol: «MyTaluOHHAs
U3MEHYUBOCTHY, «[lomymsironHas
CTPYKTypa BUa», «Cxema nposiBICHUs
3akoHa Xapau—BaiitHOepray.
JlabopaTopnasi padora

«BblIsiBIEHHE U3MEHUMBOCTH Y 0COOEH
OJIHOTO BUJIa»

XapakTepu30oBaTh MOMYJISIIUIO KaK
AIIEMEHTAPHYIO €IUHUILY SBOIIOLIUU.
[lepeuncnsaTh NpU3HAKUA UACATIBHOM
MOMYJISIUUU U OOBACHATH YCIOBUS
BBINOJIHEHUA 3aKOHA Xapau—
Baitn6epra.

[IpuMeHSTh UMEIOIINECS 3HAHUS

11 00BSICHEHUSI TPUYNH U3MEHUYHUBOCTH
y oco0ei 0JTHOTO BHUIa

2.2

DneMeHTapHbIe
(bakTOpbI HBOJIIOLIUU

OneMeHTapHbIe PaKTOPbI (ABMKYILNE
CHWJIBI) 3BOJIIOLIMK. MyTalMOHHBIN
nporiecc. KomOuHaTuBHas
M3MEHYHUBOCTh. Jlpeiid reHos —
CJly4yailHble HEHAIIPaBJICHHBIE
WU3MEHEHHUs 4acTOT aJlIesien

B ONyJiALUsIX. DPPEKT OCHOBATENS.
Murpanun. N305mus nonyisiui:
reorpaduyeckas (MpocTpaHCTBEHHAs),
ounonornyeckas (penpoayKTUBHAS).
JlemoHCTpauuu

Ilopmpempwi: C. C. UeTBEpPHUKOB,

3. Maiip.

Tabnuysl u cxemvi: «JIBUKyIIIE CUITBI
HBOJIIOIUNY, « DKOJIOTHUYECKast
W30JIALMS TONYJIALUN CEBAHCKON
dopenn», «I'eorpapuueckas U30IALMS
JMCTBEHHUIIBI CHOMPCKOM

PackpeiBaTh comepkaHne TEPMUHOB

Y TIOHSTUN: MyTallMOHHBIN IIPOLIECC,
KOMOWHATHUBHASI U3MEHYUBOCTD,
MOMYJISIIIMOHHBIE BOJHBI, Tpeiid TeHOB,
MUTpaIWU, U30JISIIMS, Teorpaduueckas
(mpocTpaHCTBEHHAs) U3OJISIIHS,
ounonoruyeckas (penpoyKTUBHAS)
n3oJsius, 3QpdexT ocHoBaTes, dhPexT
OYTBUIOYHOTO TOPJIBIIIKA.
XapakTepu30BaTh 3JIEMEHTAPHbBIC
(bakTophI (IBMKYITUE CHITBI) SBOJTFOITHH.
OuenuBatb Bkaajg C. C. UeTBepukona,
0. Maiipa B pa3BUTHE 3BOJIIOLIMOHHOTO
YUECHHUS.

OOBACHATH TPUYUHBI HEHATIPABICHHOTO
JNEUCTBUSI JIIEMEHTAPHBIX
HBOJIIOIMOHHBIX (PAaKTOPOB.
[IpuMEHATh UMEIOIIMECS 3HAHUS
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Y JINCTBEHHUIIBI IAYPCKOWN»,

((HOHYHHHHOHHBIC BOJIHBI YUCJICHHOCTHU

XUIIHHUKOB U JXCPTB»

O JBIKYIIUX CHJIAX DBOJIIOILIUU
11 OOBSICHEHUSI TPUYUH pa3HOOOpa3us
reHo(oH/1a MOMYJISIUNA OJTHOTO BUIA

23

EctecTBeHHbIN
oTOOp —
HAMPaBIIOLIAN
(hakTop PBONTIOIUN

EcrectBennbIit 0TOOP —
HATPABJIIOMNN (PaKTOP IBOJFOIUH.
@DopMBbI €CTECTBEHHOTO 0TOOpa:
JBIDKYIIWH, CTAOUITU3UPYIOIITUH,
pa3phIBaIOIIUH (IU3PYITUBHBIN).
[TonoBoit oT60p. Bo3HUKHOBEHUE

1 DBOJTIOLIMS COLMATTLHOTO MTOBEICHUSI
JKUBOTHBIX.

JlemoHCcTpanuu

Tabauywl u cxemwvi: «CxeMa AeHCTBUS
€CTECTBEHHOTO 0TO0pa», «Dopmbl
OOpBOBI 32 CYIIECTBOBAHUEY,
«MHaycTpuanbHblid METAHU3M,
«KuBbI€ UCKOTIAEMBICH

PackpbiBaTh copep:kaHue TEPMUHOB

U TIOHSATHI: €CTECTBEHHBIN 0TOOD,
JBIDKYIIUNA 0TOOP, CTAOUIIM3UPYIOITUI
0oTOOp, pa3phIBaIOIINUM 0TOOP, MOJOBOI
oTOop.

XapakTepu3oBaTh €CTECTBEHHBIA OTOOD
KaK JIBIDKYIIYIO U HAIIPABJISIFOUTY IO CHITY
ABOJIIOLNH, €70 (DOPMBI.

Pazmmuate hopMBl €CTECTBEHHOTO
0TOOpa B MOMYJISIHIX, PUBOIUTH
MIPUMEPHI ACHUCTBUS B TTOMYJISIIASIX
(dhopM ecTecTBEHHOTO 0TOOpA.
OOBICHATH MPEIMTOCHITKH

IUISL IEUCTBUSI IBMKYLLIEH

U cTabunusupyronieit hopm
€CTEeCTBEHHOTO 0TOOpA.

CpaBuuBath (POPMBI €CTECTBEHHOTO
oTOO0pa, JeNaTh BIBOJIBI HA OCHOBE
CpaBHCHHSI.

[IpumeHsTh UMEIOIITUECS 3HAHUS

0 €CTECTBEHHOM OTOOpE

TU1s1 OOBSICHEHUS IPOIISCCOB,
MPOUCXOISAIINX B MOMYJISIUSAX BUIOB
OpPraHU3MOB
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24

[Ipucnoco6ieHHOCTh
OpraHMU3MOB Kak
pe3ynbTar
MHUKPO3BOJIIOIUU

[TpucrnocobIeHHOCTh OPraHU3MOB Kak
pe3yNbTaT MUKPOIBOJIIOLIUH.
Bo3HukHOBEHME IPUCTIOCOOICHUI

y Opraiu3MoB. ApoMop(o3bl

u uanoananrtanuu. [Ipumepsr
MPUCIIOCOOJICHUI Y OPTaHU3MOB:
Mop¢oioruueckue, (pru3nonoruyecKue,
OMOXNMUYECKHE, TIOBSICHUCCKHUE.
OTHOCUTETBHOCTH TPUCIIOCOOIEHHOCTH
OpPTaHU3MOB.

JlemoHCcTpanuu

Tabauywl u cxemvi:
«IToxpoBUTENBCTBEHHASA OKPACKA
’KUBOTHBIX», «lIpegynpexnaromas
OKpacKa KUBOTHBIXY,
«DU3NOIOTUYECKHE afanTaIumy,
«IIprcnoco61eHHOCTh OPraHU3MOB U
€€ OTHOCUTEIBHOCTHY.
OO6opynoBanme: repbapun pacTeHUM;
KOJUIEKIIUY HACEKOMBIX; Uyuesa MTHIL U
3BEpEU C MPUMEPAMU PA3IMUYHBIX
PUCTIOCOOTIECHUIA.

JlaGopaTtopnas padora
«IIpucnocoOneHus OpraHu3MOB U UX
OTHOCHTEIbHAS IIeJIECO00Pa3HOCThY.
JlaGopaTopHas padora

«U3yyenue apomopdo3oB u

PackpbiBaTh cosiepikanue TepMUHa
MPUCTIIOCOOJIEHHOCTh OPraHU3MOB
(amanranus), apomopdos,
UIMOA AN Talysl.

[IpuBOANTH KOHKPETHBIC TPUMEPHI
MPUCTIOCOOJICHUI OPraHu3MOB
(Mmopdornoruueckue, GU3MOIOTUUECKUE,
OMOXMMHUYECKHE, TTOBEICHYCCKHE).
OOBSCHITh MEXaHU3M BOSHUKHOBCHHSI
MPUCTIOCOOJICHUI Y OPTraHU3MOB.
[IpuBoIMTE IpUMEPHI ApOMOP(PO30B

Y UIMOAIANITAllNI y paCTEHUN

U KUBOTHBIX.

OOBICHATH posib apoMOp(O30B

B OCBOCHHUHU OPTaHU3MaMU HOBBIX CPEJl
oOuTaHusl.

OOBACHATDH POJIb UUOATANTALINIMA

B IIPUCIIOCOOICHUH OPTaHU3MOB

K KOHKPETHBIM YCJIOBHSIM CPEJIbI.
JIOKa3pIBaTh OTHOCUTEINILHBIA XapaKTeP
MPUCTIOCOOJICHHOCTH U IPUBOJIUTH
MPUMEPbI OTHOCUTEIILHOCTH aalTaIliid.
PackpbpiBaTh 3HAUCHHE JIBIKYIITUX CHJT
HBOJTIOIUHU B (DOPMHUPOBAHHUH
MPUCTIOCOOICHHIA

105




®enepanpHas padouas mporpamma | buonorus. 10-11 xmaccer (yriayOieHHBIH YPOBEHB)

WJIN0ATANTAlUN Y PACTCHUI
U JKUBOTHBIX)

2.5 | Bun, ero Kputepuu Bua, ero kputepuu u CTpyKTypa. PackpeiBath conepxaHue TEpMUHOB
U CTPYKTypa JleMoHCTpaun Y TIOHSTHUI: BUJ, KPUTEPUU BUJIA,
Tabauywl u cxemwvi: «Kpurepuun Bugay, oJIMMOP(pH3M, BUJTBI-TBOMHIKH, apeal,
«Buppl-neoiinukn», « CTpyKTypa BUJa | 3KOJOIMYeCcKas HHMIIA, Oy U,
B IIPUPOIEY. BUJIOBOM KapUOTHI, KOCMOIIOJIUTHI,
OGopynoBanue: repoapuu pacTeHUl; | SHAEMUKH, OABHIBI, SKOTHIIBI.
KOJJICKIIMM HACEKOMBIX; Yydela NTUIl | XapaKTepu30BaTh KPUTEPUHU BHIA
U 3BEPEH PasHbIX BHUIOB. (MOpdosornyeckuil, reHETHYECKUH,
Jlaboparopnasi padora OMOXUMUYECKUM, TeOrpaPUIEeCKuH,
«CpaBHEHUE BHUIOB AKOJIOTHYECKUM, OMOXUMHUYECKHUI).
110 MOP(POJTOTUYECKOMY KPUTEPUIO» OOBsICHATH HEOOXOIUMOCTh
MCIIOJIb30BaHUs BCEH COBOKYITHOCTH
KPUTEPUEB JIJIs1 OTIPEJICIICHUS BUI0BOM
MPUHA/JICKHOCTH OpraHu3Ma.
[lepeuncnaTb OCHOBHBIE
BHYTPUBHUOBBIEC TPYIIITUPOBKH.
OOBICHATH TPUYHUHBI
CYIIECTBOBAHUSI MOHO-
Y TIOJIUTUITMYECKUX BUOB.
CpaBHUBAThH BUBI
110 MOP(HOJIOTHYECKOMY
KPUTEPUIO
2.6 | Bugoobpa3oBanue BunoobpazoBaHue kak pe3yabTaT PackpsiBaTh cojiepkaHue TEPMUHOB
KaK pe3yJibTar MUKPO3BOIIOIUU. M30msius — Y TIOHSTHI: BUJ000pa30BaHUE,
MUKPO3BOJIOIUH. KITIOYEBOU (DaKTOP BUIIOOOPA30BAHMSL. M30JIALIMS, KOOBOJIIOIIUSI.
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CBs13b
MHUKPO3BOJIOIAN
Y DIIUIEMHUOJIOT U

[Tyt 1 ciocoObl BU1000pa30BaHMUS:
ayiornarpudeckoe (reorpadudeckoe),
CUMIIATPUUECKOE (IKOJIOTUYECKOE),
«MTHOBEHHOES» (TIOJTUTUION TU3AITHS,
rubpuan3anus). JmureasHocTh
HBOJIIOIMOHHBIX TIPOIIECCOB.
Mexanu3Mbl (HOpMHUPOBAHUS
OMOJIOTUYECKOTO pa3HO00pasus.
Poie »BOMIOIIMOHHOI OMOI0OTUHA

B pa3pab0TKe HAYYHBIX METOJ/IOB
COXpaHeHUs1 OMopazHOo0Opasusi.
MUKpOIBOITIOIHS U KOIBOJIIOITHS
Mapa3uToB U UX X0351eB. MeXaHU3Mbl
(bopMHUpPOBaHUS YCTOMYUBOCTH

K aHTHOMOTUKAM 1 CIIOCOOBI O0PHOBI
C HEll.

JemoHCTpanuu

Tabauyst u cxemvi: «CriocoObI
BUJ1000pa3zoBanus», «I eorpaduueckoe
BUI000pa30BaHUE TPEX BHUJIOB
JIAHJIBIIICHY, « DKOJIOTHYECKOe
BHUJ1000pa30BaHKE BUOB CHHUID,
«ITonmumnon el pacrenuiny, «KarmyctHo-
peAeUHbIi THOPUIY.
OO6opynoBanme: repoapun pacTeHUI
OJM3KUX BUIOB, 00Pa30BaABIINUXCS
Pa3IMYHBIMU CIIOCOOAMMU

XapakTepu3oBaTh BU1000pa30BaHUE
KaK Pe3yJIbTaT MUKPOIBOJIIOIUH.
OOBSACHSTH POJTH U3OJISLIUH

B 00pa30BaHUU HOBBIX BUOB.
XapakTepu30BaTh Pa3IMIHbIC CIIOCOOBI
BHJ1000pa30BaHus (AJLIONATPUIECKOE,
CUMIIATPUYECKOE).

[IpuBOANTH KOHKPETHBIC TPUMEPHI
BUJIOB, 00Pa30BaBIINXCS pa3IMYHBIMU
CII0OCO0aMH.

[IpuMeHsTh 3HAHUS CIIOCOOOB
BUJ1000pa30BaHUs JIsl OObSICHEHUS
MIPUYUH MHOTOOOPa3Hs BUJIOB.
OOBICHITHL BOBHUKHOBEHHE
YCTOMYMBOCTH MATOTCHOB

K aHTUOMOTHUKAM

NToro uacoB mo teme

14
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3 | Tema «Makpo3BoIIOLHSA U €€ Pe3yJabTaThD)
3.1 | MakposBoJIrOLIHSI. 1 MeTo/1b1 U3y4eHUst MaKpOIBOITIOIUH. PackpbiBaTh coepikaHie TEpPMUHOB
[laneoHTomornyeckue [Ta;meoHTONOrnYeCKre METOIBI Y TIOHSATHI: MAKPOIBOIIOLUS
METO/Ibl U3YUCHUS u3yueHus sBonmonuu. [lepexoanbie (¢punorenes), nepexoannie GOpPMbI,
HBOJIIOLIUU bopmbl U HUITOTEHETUYECKUE PSABI bunoreHeTUYECKUE PAIBI,
OpPraHHU3MOB. MAJIEOHTOJIOT U
JleMOHCTpauK XapakTepu30BaTh MaKpO3BOJIIOLUIO KaK
Tabauywl u cxembi: HaJBUJIOBYIO 3BOJIIOLIMIO 00pa30BaHUs
«DuUnoreHeTUYeCKU psiJl IO, KPYIHBIX TAKCOHOMUYECKUX €IUHHII.
«ApXEoNTEPUKCY, «3BEPO3yObIE OOBACHATH 3HaUCHUE
amepby, «Creromnedanbn, MAJIEOHTOJIOTUYECKUX UCCIIETOBAHUMI
«Punnodure, «CemeHHbIE JUISL IOJTy4Y€eHUs (PAKTOB 3BOJIIOLIMU
ManOPOTHUKI. OpPraHHU3MOB.
OO0opynoBanme: KOJUIEKIINH, [IpuBOAUTE MPUMEPHI OPTaHU3MOB,
repOapuu, MyJISKA HCKOTTA€MBbIX OTHOCAILIUXCS K ITEPEXOIHBIM
OCTAaTKOB OPraHU3MOB bopmam.
HasbiBaTh rpymniiel OpraHu3MoB,
JUIsl KOTOPBIX BOCCTAHOBJICHBI
(buUIOreHeTUYECKHUe PsIbl.
CpaBHHBaTh TPOLIECCHI
MaKpO’BOJIIOIIUU U MUKPOIBOIIOIUU
3.2 | buoreorpaduueckue | buoreorpaduyeckue MeToab! PackpbiBaTh cojiepaHue TEPMUHOB
METO/Ibl U3YUEHUS u3y4eHus 3BoJirounu. CpaBHEHHE U IOHSITUI: Onoreorpadusi, SHIEMUKH,
ABOJTIOIIUHU ¢bropsl 1 PayHbI MATEPUKOB PEIUKTHI.

1 0cTpoBOB. broreorpaduueckue
oOsactu 3emii. Bunsl-sHaeMuku
U PETUKTHI.

OO00CHOBBIBaThH 3HAYECHHE
ouoreorpaduu 11t U3yYEHHS
IBOJIFOLIMU OPTaHNU3MOB.
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JleMoOHCTpaL Ul

Tabauyvl u cxemvl:
«buoreorpadguueckrie 30HbI 3eMITN,
«/petid KOHTUHEHTOBY, « PeTHKTHD».
Oo0opynoBanme: repoapun; KOJJIEKIIUN
HACEKOMBIX

[lepeuncnsars Ouoreorpaduueckue
o0nacTu 3eMiid U OOBSICHATD MPUYUHBI
WX BBIJICIICHUSI.

CpaBHuBats (opy u hayHy MaTEPUKOB
U OCTPOBOB, PACTCHUS U KUBOTHBIX
pa3HbIX Ouoreorpaduueckux obacTei.
[IpuBOAUTH IPUMEPHI PEITUKTOBBIX
OpraHU3MOB, BUJIOB-IHICMHUKOB.
OOBACHITD TPUYUHBI COXPAHEHUS
BUJIOB DHIEMHUKOB U GKUBBIX
HCKOTIACMBIX»

33

DOMOPHUOIOTHYECKHE
U CPaBHUTEJIHHO-
Mopdoorudeckue
METO/IbI U3YUCHUS
HBOJIIOIIUU

OMOPHOJIOTHYECKHE U CPABHUTEILHO-
MOP(OJIOTUYECKHE METObI U3YUCHUS
ABOJIIOLMU. [ 'eHeTHYeCKre MEXaHU3Mbl
HBOJIIOIIMY OHTOTEHE3a U TOSIBJICHUS
ABOJIIOLIMOHHBIX HOBIIECTB.
['omMosioruHbIe U AaHAJTIOTUYHBIC
opranbl. Py1MMeHTapHbIE OpraHbl

1 aTaBUu3Mbl. MOJIEKYJIAPHO-
TeHETHYECKUE, ONOXUMHUYECKHE

Y MaTeMaTUYECKUE METO/IbI

W3Yy4YeHUs BOJIIOIMH. ['OMOIoTHYHBIE
reHbl. COBpEMEHHbBIE METO/IbI
MOCTPOCHUS (PUIIOTCHETUYECKUX
JIEPEBHEB.

XPpOMOCOMHBIE MYTAIIH ¥ SBOJTIOLIHS
T€HOMOB.

PackpriBaTh coaepkaHiue TEPMUHOB

U TIOHSATHUH: IMOpUoIorus, Mopdosorus,
rOMOJIOTUYHBIE U aHAJIOTMYHBIE OPraHbl,
PYIUMEHTHI, aTaBU3MBbI, OMOXMMHUYECKAsT
rOMOJIOTHSL.

XapakTepu3oBaTh SMOPUOIOTUYECKHE,
CPaBHUTEIHLHO-MOP(OJIOTUUECKHE,
MOJIEKYJIIPHO-T€HETUYECKHE,
OMOXMMHUYECKHE, MAaTeMAaTUIECKUE
METO/TbI U3YUCHHSI DBOTFOIIH.
OOBICHATH 3HaUCHNE YMOPUOJIOTHH,
CpPaBHUTEIBHOU MOP(OJIOTHH,
MOJIEKYJIIPHON T€HETUKU, OMOXUMHUH,
OMOUH(OPMATUKH JIJIS] U3YUCHUS
HBOJIIOI[MU OPTaHU3MOB.

Ouenubats Bkinag A. O. KopaneBckoro
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JleMoOHCTpaL Ul

Hopmpemuwi: K. M. bap,

A. O. Kosanesckuii, @. Mrosiep,
O. I'ekkens.

Tabnuywvl u cxemol: «HauanbHbIe
CTa iy SMOPHOHAIBHOTO PA3BUTHUS
MTO3BOHOYHBIX )KUBOTHBIX),
«I"OMONOTMYHBIE U aHAJIOTUYHBIE
oprasbb», «PyTuMeHTb1», « ATAaBU3MBD»,
«XpoMOCOMHBIE HAOOPHI YEIIOBEKA
U [ITUMITaH3E».

Oo0opynoBaHme: KOJUICKIINH,
repOapuu, MyJisKM TOMOJIOTUYHBIX,
aHAJIOTUYHBIX, PYAUMEHTAPHBIX
OpraHOB U aTaBU3MOB

B Pa3BUTHE SBOJIOLMOHHOTO YUEHUS.
OnuceIBaTh TeHETUYECKUE MEXAHU3MBI
HBOJIFOLIMU OHTOI'€HE3a U MOSIBJICHUS
HBOJIFOLIMOHHBIX HOBILIECTB.

[IpuBOANTH MPUMEPHI ATABU3MOB U
PYIMMEHTApHBIX OPIaHOB y Pa3JINYHBIX
OpraHU3MOB U OOBSICHITh IPUYUHBI KX
MTOSIBJICHUSL.

[IpuBOIUTE MPUMEPHI TOMOJIOTUYHBIX

Y aHAJIOTUYHBIX OPI'aHOB.

CpaBHMBATB CTPOEHUE OPTaHOB

Yy OpPraHU3MOB Pa3HBIX
CUCTEMATUYECKUX I'PYIIIL.

[TpuBOIUTE MPUMEPHI OMOXUMUYECKOM
Y TEHHOM TOMOJIOTHH.

OueHuBath 3HaYeHUE OMOMHPOPMATUKU
JUTSl U3YYEHUSI 3aKOHOMEPHOCTEN
DBOJIFOLIUU

3.4

OO0rmme
3aKOHOMEPHOCTH
ABOJIFOIIAU

OO0uue 3aKkOHOMEPHOCTH (TpaBuUIIa)

sBoroITK. HeoOpaTuMOCTh 3BOJTIOLIHH.

AnanTyuBHas paaualus.
HepaBHOMEPHOCTH TEMITOB SBOJIFOIIHH.
JemoHCcTpanuu

Tabnuywvl u cxemol: «I'1aBHBIC
HaITpaBJICHUS SBOJIIOIUIY, «OO0IIme
3aKOHOMEPHOCTHU BOJIFOLINI

PackpsIBaTh cojiep:KkaHUE TEPMUHOB

Y TIOHSTUI: cMeHa QyHKIIUN OPTaHOB,
HEOOpPaTUMOCTh SBOJIOIUH, aJaNITHBHAS
paauanys, HEpaBHOMEPHOCTh TEMIIOB
ABOJIIOIIUH, YEPEIOBAHUE TTTABHBIX
HANpPaBJICHUUN IBOJIOLUU.
AHanuM3upoBaTh NPUYMHBI
Yepea0BaHUs IVIABHBIX HAPABICHUI
3BOJIIOLIUH.
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[IpuBOIUTH MpUMEPHI

IIPOUCXOXKICHHS OPIraHU3MOB

OT HECIIEIUATM3UPOBAHHBIX MPEAKOB U
UX IPOTPECCUPYIOIIEH CIIEUATN3ALUH.
OOBSACHATh NIPUYMHBI HEPABHOMEPHOCTHU
TEMIIOB JBOJIFOLIUH.

[IpuBoaUTH IPUMEPHI ATATUBHOU
paaualy y OpraHu3MOB.

OOBICHATH NPUYMHBI HEOOPATUMOCTH
ABOJIIOLIMH

Hrtoro yacoB no teme 6
4 | Tema «IIpoucxokaeHue U pasBUTHE KU3HU HA 3emuie»
4.1 | I'unore3sl 2 Hayunble runoTe3sl NpOUCXO0KIECHUS PackpriBaTh conep:kaHue TEPMUHOB
BO3HMKHOBEHUS )KU3HU KU3HU Ha 3emie. AOHoreHes Y MTOHATUI: KPEALMOHU3M, BUTAJIN3M,
Ha 3emiie U nma"cnepmusi. Jlonayuneie naHcrnepmusi, abUOTEeHE3.

MPEJICTABICHUS O 3aPOXKICHUM KU3HU
(kpearmonusm). I'unoresa
MOCTOSITHHOTO CaMO03apO>KICHUS KU3HU
U ee onpoBepkeHue onsitamu O. Peau,
JI. Cnannanuanu, JI. ITactepa.
[TIpoucxoxnenue )Ku3Hu

U acTpOOHOJIOTHSI.

JlemoHCTpauuu

Ilopmpemui: ©. Penn,

JI. Cnannmanuanu, JI. [acrep.

Tabauyst u cxemvi: «Cxema OMbITa

@. Pean», «Cxema onbita JI. [Tactepa

N3narats Hay4YHbIE TUTIOTE3bI U TEOPUU
ITPOUCXOKICHUS )KU3HH HA 3eMIIE.
OnuennBats Bkiag @. Penu,

JI. Cnannanuanu, JI. [lactepa

B (hopMupOBaHHE HAYYHBIX B3TJISI0B
Ha MPOUCXOXK/ICHHUE )KU3HU Ha 3eMJIe.
[TepeuncnsTh cTaauu pa3BUTHUS )KU3HU
Ha 3emJie, COrjacHO Teopur OMomon3a

111




®enepanpHas padouas mporpamma | buonorus. 10-11 xmaccer (yriayOieHHBIH YPOBEHB)

IO N3YUYCHHUIO CaMO3apOKIACHUS
KHU3HI

4.2

OCHOBHBIE ATaITbI
HeOpFaHI/I‘ICCKOﬁ
9BOJIFTOIINH

OcCHOBHBIE ATaIlbl HEOPraHUYECKOU
sBotonuu. [lnanerapnas
(reosmoruueckas) BOJIOLHS.
XuMHI4eCcKast 3BOJIOHS. AOUOTEHHBIHN
CUHTE3 OPraHUYECKUX BEIIECTB

n3 Heopranndeckux. OnsiT C. Musnepa
u I'. FOpu. O6pazoBanue noJauMepoB
13 MoHOMepoB. KoanepBatHas
runote3a A.M. Onapuna, runoresa
nepBuyHoro OynboHa J1. Xonzaeiina,
reHetuueckas runoresa ['. Memnepa.
Pu6o3umsl (T. Yek) u runoresa
«vupa PHK» V. I'unGepra.
dopMupoBaHuE MEMOPAH U
BO3HUKHOBEHHE TPOTOKIIETKH.
JleMoOHCTpaL U1

Ilopmpemui: C. Muinnep, I'. FOpu,

A. W. Onapumn, /. Xonzeiix,

I'. Memep.

Tabauywl u cxemol: «Cxema orbITa

C. Mumnepa, I'. FOpw», «IOTanbl
HEOPTaHUYECKON IBOIIIOIIUNY.
BuprtyaabHas n1abopaTopHas padora
«MopnenupoBanue onbIToB Musiepa—
FOpu no uzydennto abuoreHHoro

PackpsiBaTh cojiepxaHue TEPMUHOB
Y MOHSITUI: T€0JIOrMYecKasi SBOJIIOLIHNS,
XUMHUYECKasi IBOJIIOIMS, AOMOTEHHBIH
CUHTE3, IEpBUYHAs aTMOoc]epa,
KOallepBaTHBIE KaIlId, pUOO3UMBI,
MPOOUOHTHI.

XapakTepu3oBaTh OCHOBHBIE ATAITbI
XUMHYECKOU 3BOJIIOIUU.

Ha3zpiBaTh XMMHUUYECKHI COCTaB
NEePBUYHON aTMOC(epbl 3eMIIH.
OuenuBath Bkaan C. Muiepa,

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

B (OpMHUpPOBaHNE HAYYHBIX B3TJISI0B
Ha MPOUCXO0KICHUE KU3HU Ha 3eMIIe.
OnuceIBaTh yCIIOBUS, HEOOXOAUMbBIE
IUTT a0MOTE€HHOTO CUHTE3A
OPraHUYECKUX COCAUHECHUMU.
ITpuBOAUTE TPUMEPBI MOJIEKY I,

Y KOTOPBIX BO3HUKJIIU MPOLIECCHI
T€HETUYECKOT0 KOITUPOBAHUS

U (hepMEHTATUBHASI AKTUBHOCTb.
OOG0CHOBBIBATh HEBO3MOKHOCTD
MOBTOPHOT'O BOBHUKHOBEHUS )KU3HU
Ha 3emJe
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CHUHTE3a OPTraHUYECKUX COCTMHECHUIN
B TIEPBUYHON aTMochepe»

4.3 | Ucropus 3emin u Hctopus 3eMiid U METOBI €€ PackpsIBaTh coziepkaHue TEPMUHOB
METO/IbI €€ U3YUYEHHUS u3ydeHus. MickonaeMple OPraHM4eCKUE | U MOHSATUI: T€OXPOHOJIOTHS
ocTaTku. [ €0XpoHOJIOrUs U €€ METOIBL. | (OTHOCUTENIbHAs, A0COJIFOTHAS),
OTtHOCHTENbHAS U a0COIFOTHAS OKAMEHEJIOCTH, METO/IbI
reoXpoHOJI0rus. I'€OXpOHOIOrn4ecKas | reoXpOHOJIOTHH, TEOXPOHOIOTHUECKas
IKajia: 50HbI, 3pbl, IICPHUOABI, SIIOXH. IIKaJjia: 0HbI, 3PbI, IEPUOBI, DTIOXHU.
JleMOHCTpa U1 XapakTepu3oBaTh METObI U3yUYCHHUS
Tabauyvt u cxemol: HMCTOPUH 3EMIIU.
«I'eoXpOoHOIOTHYECKAS TITIKATIay. [TepeuncnsaTh pa3nesnsl
Oob6opynoBanme: KOJJICKIIUU Ir€OXPOHOJIOTMYECKOM IITKAJIBI.
OKAMEHEJIOCTEM, MOJIE3HBIX OueHrBaTh 3HAUEHHE UCKOTIAEMBIX
HCKOITAEMBIX; MYJISIKA OPTraHUYE€CKUX OCTAaTKOB JIJIsl U3y4YEHUS UCTOPUU
OCTaTKOB OPTaHU3MOB. pPa3BUTHUS )KU3HU Ha 3eMIJI€.
JlaGoparopnas padora OOBICHATH XapaKTep pacupeeIcHus
«/3yueHne u onucaHne NCKOMaeMbIX HCKOIIa€MbIX OCTATKOB B 36MHOM KOPE.
OCTaTKOB JPEBHUX OPTraHU3MOB» CpaBHUBATH METO/IbI A0COJIFOTHOM
Y OTHOCUTEIIBHOM I€0XPOHOJIOTUH
4.4 | HavanpHbIe 3TAMb HavanbHbie 3Tanbl OpraHudecKomn PackpriBaTh conep:xkaHue TEpPMUHOB U
OPraHUYECKOMN sBoJironnH. [losiBiieHne n 3BONFOLIHS MTOHATHM: «IIOCJIEAHUNA YHUBEPCAIbHBIN
ABOJIIOLINU MIEPBBIX KJIETOK. DBOJIIOIIUS oO1IMiA TPEI0K», OAHOKIECTOUYHbBIC

meTabonu3Ma. Bo3sHHKHOBEHME TEPBBIX
skocucteM. CoBpeMeHHbIE MUKPOOHBIE
OMOIJIEHKH KaK aHaJIoT EPBBIX

Ha 3emiie coobmecTB. CTpOMATOIUTHI.
[TpokaprOTHI ¥ SyKaPHOTHI.

OpraHU3Mbl, IPOKAPUOTHI, 3YKAPUOTHI,
CUMOHOTEHE3.

XapakTepu3oBaTh HAYAJIbHBIEC ATAIIbI
OPraHUYECKOUN IBOJIOLUU.
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[IpoucxoxaeHue 3yKapuoT
(cumOunoTeHe3). DBOIOIMOHHOE
MIPOUCXO0K]IEHUE BUPYCOB.
JleMoHCTpaLun

Tabnuywl u cxemwvi: «HaganbHBIE TAITBI
OpraHU4ecKoM 3BoIOUNY, «Cxema
0o0pa30BaHus 3yKapUOT IyTEM
cumoOuorenesa», « CTpoeHue BUpyca

[TpuBoauTh NpuMepsl apoMop(Ho30B
NEPBBIX OJHOKIETOYHBIX OPraHU3MOB.
XapakTepu30BaTb OCHOBHBIE
MIOJIO’KEHUSI U JI0OKA3aTeIbCTBA TUIIOTE3bI
CUMOHOIeHe3a.

JloKka3bIBaTh MOJTyaBTOHOMHOCTb
MUTOXOHAPHUN U IIJIACTUJ, UX
MIPOUCXOKACHHUE OT IPOKAPUOTUYECKUX
KJIETOK.

Jlenatb BBIBOJBI O 3HAYECHUN
BO3HMKHOBEHUS (DOTOCHHTE3A,
dbopMupoBaHUsl SApa Ui JadbHEUIIETO
Pa3BUTHSA )KU3HU Ha 3EMIJIE.
XapakTepru3oBaTh TUIIOTE3bI
IIPOUCXOXKACHMS BUPYCOB

4.5

DBOJIIOIUS 3YKAPUOT

[TponcxoxneHne MHOTOKJIETOYHBIX
Opranu3mMoB. Bo3HHMKHOBEHNE
OCHOBHBIX I'PYIII MHOTOKJIETOYHBIX
OpPraHu3MOB.

JemoHCcTpanuu

Ilopmpem: 1. 1. Me4HUKOB.

Tabnuywvt u cxemwvi: «HaganpHbIE TAIbI
OpraHUYECKOM BOIIOIUNY, «Cucrtema
KUBOU TIPUPOIBD»

PackpoiBath copepkanrne TEPMUHOB
Y TTIOHSTHI: TPOKAPHUOTHI, DYKAPHOTHI,
MHOTOKJIETOYHOCTb, CIICIIUATN3AIUS
KJIETOK, BUPYCHI.

XapakTepu30BaTh MPOUCXOKICHHUEC
MHOTOKJICTOYHBIX OPTaHU3MOB.
CpaBHUBaTh OCOOCHHOCTH
HYKaApUOTHYECKHUX U TPOKAPUOTHUUECKUX
OpPTaHU3MOB.

HaspiBath 0cHOBHBIE apoMOP(O3bI
DYKapUOT M OLIEHUBATh UX 3HAUCHHE
JUISL TambHEHIIIEero pa3BUTHSI KU3HU
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4.6 | OCHOBHBIC 3TaIbI OCHOBHBIE 3TaIlbl FBOJIIOLNH BICHIMX | PackphiBaTh cofep:kaHue TEPMUHOB
ABOJTIOIN pactenuii. OCHOBHBIE apoMOpP(HO3bI Y TIOHSTHI: BOJOPOCITH, PUHUO(DUTHI,
PaCTUTEILHOTO MUPA pacteHuil. Berxon pacTeHuii Ha Cylly. | MXH, TAIOPOTHUKOOOPA3HbIE, CCMEHHBIE

[TosiBneHuEe COpOBBIX paCTEHUH U MaroOpPOTHUKH, TOJIOCEMEHHBIE,
3aBoeBaHUE UMU cyliu. CeMEeHHbIE MTOKPBITOCEMEHHBIE, OECII00e
pacteHus. [IpoucxoxaeHre UBETKOBBIX | MMOKOJIEHHE (CIIOPO(UT), TOJIOBOE
pPaCTCHHIA. MOKOJICHHE (raMeTo(uT).
JeMoHCcTpanun [lepeuncnaTb OCHOBHBIE 3TAIbI
Tabauywt u cxemwvl: «ApoMopdo3bl ABOJIIOLIMM PACTUTEIBHOTO MHUPA.
pactenuit», «PUHHOPUTED, HazbiBaTh OCHOBHBIE apOMOP(HO3bI
«OTHOKJIETOYHBIE BOJOPOCII, pacTeHui U OLIEHUBATh UX
«MHOTOKJIETOYHBIE BOJOPOCIIN, HBOJIIOLIMOHHOE 3HAUEHUE.
«Mxw», «ITanopoTHUKNY, CpaBHUBATh OCOOEHHOCTH CTPOEHHUS
«I"omocemennble pacTeHus», «Opraibl | pacTeHUi pa3sHbIX OTAEIO0B
[IBETKOBBIX PACTCHUI.
Oo0opynoBanue: repbapun pacTeHu
Pa3IMYHBIX OTIEIOB.
IIpakTuyeckas padora
«M3yueHnune ocoOEHHOCTEN CTPOCHHUS
pacTeHul pa3HbIX OTIIETIOBY

4.7 | OcHOBHBIE dTAIbI OcCHOBHBIE 3Tallbl BOJIOLUU PackpbiBaTh cofep:kaHue TEPMUHOB

HBOJTIOIIUY KUBOTHOTO
MUpa

KUBOTHOTO Mupa. OCHOBHBIE
apoMop(o3bI KUBOTHBIX. Benackas
dayna. KemOpuiickuii B3pbIB —
MOSIBJIEHUE COBPEMEHHBIX THIIOB.
[IepBbIe XOpAOBBIE )KUBOTHBIE. JKN3Hb
B BOJIE. DBOJIIOLNS TO3BOHOYHBIX.

Y TIOHATUN: IPOCTEHUIIINE,
[IJIACTUHYATHIE, KUIIIEYHOIIOJIOCTHBIE,
IUIOCKUE YEPBH, WICHUCTOHOTHE, PHIOHI,
36MHOBOJIHBIE, IIPECMBIKAIOIIUECH,
IITULIBI, MIIEKOIIUTAIOLIME, IKTOAEPMA,
JHTOZAECPMA, ME30€pMa, JBYCTOPOHHAA
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[Tpoucxoxaenue ampuoOuit

u pentunui. [Ipoucxoxaenne
MJIEKOTIUTAIOMUX U nTull. [TpuHimn
KJIFo4eBOro apomopdosa. OcBoeHue
0€CII03BOHOYHBIMH 1 TTO3BOHOYHBIMU
KUBOTHBIMHU CYIIIH.

JleMoOHCTpaLun

Tabauyvt u cxemol: «CxeMa pa3BUTHS
’KUBOTHOT'O MHUPa», «ApoMop(o3bl
KUBOTHBIX», «[IpocTeimue»,
«KummeynononocTtHeiey, «Ilnockue
yepBu», «UneHucronoruey, «PoiOb»,
«3EeMHOBOJTHBICY,
«IIpecmbikatomuecs, «lITuipn,
«MIeKONUTAIOIIHEY.
Ob6opynoBanme: KOJUICKIINU
HACEKOMBIX; BJIAXKHbIC MpenapaThbl
YKUBOTHBIX; PAKOBUHBI MOJTFOCKOB;
KOJUJICKIIUM UTJIOKOKHUX; CKEJIEThI
MMO3BOHOYHBIX KUBOTHBIX; Uy4eJia MTHII
Y 3BEPEU.

IIpakTuyeckas padora

«M3yuenune ocoOeHHOCTEN CTPOCHHUS
MTO3BOHOYHBIX KUBOTHBIX)

CUMMETpPHUS, TEIIIOKPOBHOCT.
[lepeuncnsiTh OCHOBHBIE ATAIIBI
HBOJIIOLIUY KUBOTHOTO MHpA.

HazbiBaTh OCHOBHBIE IIpEaJanTallUH,
CHOCOOCTBOBABILUE BBIXO/1Y dKUBOTHBIX
Ha Cylly.

OneHnBaTh 3HAYEHUE PA3BUTHUSA
HEPBHOI CUCTEMBI JJIs1 IPUCTIOCOOICHUS
YKUBOTHBIX K YCJIOBHSM OKPY’KaOIIEH
Cpenpbl.

OOBACHATh NPUYUHBI SBOJTIOLUOHHOTO
paciBeTa HaCEKOMBIX, KOCTHBIX PbIO,
NTUL, MIIEKOITUTAIOLIUX

4.8

PazButne xxusHu
Ha 3emiie

Pa3zBuTHe *u3HU HA 3emiie IO Hpam
Y [IEPUOJIAM: apXeu, MPOTEPO30H,
ajaeo030M, Me30301, KaliHO30M.

PackpbIiBaTh coep:kaHHe TEPMUHOB
U TIOHATUI: apxeil, apxebakTepun,
IMaHOOAKTEPHH, TPOTEPO30H,
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OO011as XxapakTeprucTUKa KIMMaTa

Y T€OJIOTMYECKHX ITPOLIECCOB.
[TosiBEeHME U paclBET XapaKTEPHBIX
OpraHu3MOB. YTIIe0Opa3oBaHUE: €ro
YCJIOBHSI M BIIMSIHHE HA ra30BbIl COCTaB
aTMocdepsl.

MaccoBbie BBIMUPAHUS —
HKOJIOTUYECKUE KPU3ZHUCHI ITPOILLIIOTO.
[IpuyuHBI U CIEACTBUSA MACCOBBIX
BbIMUpaHU. COBPEMEHHBIN
DKOJIOTHYECKUN KPU3HUC, €TO0
ocobenHocTH. [Ipobnema coxpaneHus
OropazHooOpasus Ha 3emJie.
JlemoHCcTpauuu

Tabauywvl u cxemvi: «Pa3BUTHE KUZHU
B apXeUCKOM 3pen, «PazButue xu3nu
B IPOTEPO30MCKOM 3pen, «PazBurue
JKU3HU B MTAJIE030MCKOM dpey,
«Pa3BUTHE )KU3HU B ME3030MCKOM 3pe»,
«Pa3BUTHE )KU3HU B KATHO30UCKOU
ape»

najgeo3om, KeMOpHii, OpAOBUK, CUITYD,
JIeBOH, KapOoH, nnepmb, [lanres, Tetuc,
TPUIOOUTHI, PUHUODUTHI,
PAKOCKOPITHUOHBI, TAHITUPHBIE PHIOBI,
KOTHJI03aBpbl, M€30301, | OH/1BaHa,
JlaBpasusi, Tpuac, ropa, Mej, XBOWHBIE,
TUHKTOBBIE, CATOBHUKOBEIE,
O€JIEeMHUTBI, aMMOHHTHI, TUHO3ABPHI,
apXEONTEPHUKC, IIOKPBITOCEMEHHBIE,
KaiHO301, MaJICOreH, HEOT'CH,
AHTPOIIOrEH, MAaCCOBOE BBIMUPAHMUE.
XapakTepu30BaTh pa3BUTHE KU3HU

Ha 3eMJie IO 3paM U MEPUOJIaM.
VYcranaBauMBaTh 3aBUCUMOCTD MEKTY
re0JIOTMYECKUMU MPOLIECCAMH,
VM3MEHECHUSIMHU KJIIMMATa U IPOLECCaMU
B KHUBOW MPHUPOJE.

OOBSACHITH MPUYKMHBI pacliBETa
CUCTEMATUYECKUX TPYIIIT OPTaHU3MOB
B PA3JIMYHBIC 3PbI U TIEPUO/IBI.
AHaIIM3UPOBATH TPUUHUHBI U CIEACTBUS
MAaCCOBBIX BBIMUPaHUU.

HaspiBaTs 0OcHOBHBIE apOMOP(O3bI
PAaCTEHUH U )KUBOTHBIX.

[IpuBOANTE IPUMEPHI TIEPEXOAHBIX
(dbopM OpraHusmMoB.

AHaNIM3UpoOBaTh MyTH PEILICHUS
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poOJIEMBI COXPAHEHUS
OnopazHoo0Opasus Ha 3emiie

4.9 | CoBpemeHHas cucteMa
OpraHU4YecKoro Mupa

CoBpemeHHas cUCTeEMa OPraHUYECKOTO
mupa. [IpuHImne! kmaccuduxaum
opranu3MoB. OCHOBHBIE
CUCTEMATUYECKUE TPYIIbI OPraHU3MOB.
JlemoHCcTpanuu

Tabauywt u cxemol: «CoBpeMeHHast
CHUCTEMa OPraHUYECKOro MUpa»

PackpriBath cosiepskanre TS PMUHOB

U TTOHSATUI: OaKTepUH, apXEH, BHICIIINE
pacTeHus, 3eJIeHbIE BOJIOPOCIIH,
OarpsiHKU, Oypble BOJOPOCIIH,
MOXOBH/IHBIE, TATTOPOTHUKOBUIHBIC,
XBOIIIEBUIHbBIC, TUIAYHOBUHBIE,
TOJIOCEMEHHBIC, TOKPBITOCEMEHHBIE,
MPOTHUCTHI, KAIIICYHOIIOJIOCTHBIE,
MJIOCKUE YEePBU, KPYTJIbIC YEPBH,
KOJIbYaThle YEPBH, YICHUCTOHOTHE,
MOJUTIOCKH, UTJIOKOXKHE, XOPIOBBIE,
IpUOBI, TUTTAHHUKHA, BUPYCHI.
XapakTepru30BaTh COBPEMEHHYIO
CHUCTEMY OPTaHHYECKOTO MHPA;
Ha3bIBATh OCHOBHBIC CHCTEMATHICCKUE
TPYIIBI OPTAaHU3MOB.

OOBACHATH IPUHITUIIBI KJIACCU(PUKAIIAN
OpPTraHU3MOB.

[TepeuncriaTh OCHOBHBIC MPU3HAKU
MPOKAPHUOT, PACTCHUI, ’KUBOTHBIX,
rpubOB, KPACHBIX U OyPBIX BOJIOPOCIICH.
[IpuBOAMTE MPUMEPHI PECTABUTEIICH
OCHOBHBIX CUCTEMATHUYECKUX TPYIII
OpPraHU3MOB

HToro yacos o teme

15
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S | Tema «IIpoucxoxaeHue 4eJJ0BEKAa — aHTPOIOTeHe3»
5.1 | AuTtpomnonorus — 1 Pa3nenbl v 33124 aHTPONOJIOTHN. PackpeiBath copep:kaHue TEPMUHOB
HayKa O 4eJIOBEKE Metoasl aHTPOIIOJIOTHH. Y TIOHSATHW: aHTPOIIOJIOT U,
JleMOHCTpaLun MOP(OJIOTHSI, AHTPOTIOTEHES,
Tabauyvt u cxemol: «MeToabI AHTPOIIOMETPHUS, PEKOHCTPYKIIHS,
AHTPOIIOJIOTUI. apxeoJiorusi, 3THOrpadus.
OGopynoBanue: MyJIsHKA HasbiBath paszesbl ¥ 3a1a4u
OKaMEHEJIOCTEN, IIPEAMETOB AHTPOIIOJIOTHH.
MaTepUaNIbHOU KyJIbTYPhI IIPEAKOB XapakTepu30BaTh METOIbI
4enoBeka; poTorpaduu HaXomA0K AHTPOIIOJIOTMH U CPaBHUBATh
MCKOIIAEMBIX OCTaTKOB Y€JIOBEKa UX MEXIy coOOil.
BriiensaTs BOIpOCH! 3BOIIOLAN
YeJI0BEKa, UCCIIEAYEMbIE IIPU TOMOIIN
Pa3IIMYHBIX METOJIOB
5.2 | Pa3Butue 1 CraHOBIIEHHE TIPEACTABICHUI PackpeiBaTh copep:kaHue TEPMUHOB
IIPEICTAaBICHUN O IPOUCXOXKICHUU YEIIOBEKA. Y IIOHSATHN: aHTPOIIOIE€HHAsl TEOPHs,
O IIPOUCXOKICHUN Penurnosnsie Bo33peHus. TpynoBas teopusi, Homo sapiens.
yesoBeKa CoBpeMEHHBIE HAyYHBIE TEOPHH. OuenunBars Britag Y. Jlapsuna

JemoHCTpanuu

Ilopmpem: Y. JlapBuH.

Tabnuywl u cxemvi: «MeToabl
AHTPOIIOJIOTUIY.

OO0opynoBanme: MyJsiKU
OKAMEHEIIOCTEN, MPEAMETOB
MaTepuaIbHOU KyJIbTYPhI IPEAKOB
YeJIOBEKa; penpoayKIUU
(¢ororpadun) kapTuH

B Pa3BUTHE NPEICTABICHUN

O MPOUCXO0KIECHUH YEJIOBEKA.
ApryMeHTUpOBaHHO KPUTUKOBATh
PEIUTHO3HBIE IPEACTABICHHUS

O IIPOUCXOXKIECHUN YEJIOBEKA C IIO3ULIUN
€CTECTBEHHBIX HAYK.

XapakTepru30BaTh HaAyYHbIE TEOPUU
IIPOUCXO0KJICHHS YETI0BEKA
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¢ MU(DOTOTUYECKUMHU
U1 OMOJIEHCKUMU CIOKETAMU
MIPOMCXOKJICHHS YEIOBEKa

53

MecTo uenoBeka
B CUCTEME
OpPraHUYECKOTO MHUpA

CX0/ICTBO Y€JIOBEKA C dKUBOTHBIMU.
CucteMaTU4eCKO€e MOJI0KEHUE
yenoBeka. CBUIETENbCTBA CXOJICTBA
YyeJIoBeKa C JKUBOTHBIMU:
CpaBHUTEITHLHO-MOP(OIOTrHIECKHe,
AMOPHOJIOTHYECKHE, (PU3HOJIOTO-
OMOXNMUYECKHE, TIOBSICHYCCKHUE.
OTnuums 4enoBeKa OT KUBOTHBIX.
[IpsAMOX0KIEHUE U KOMILUIEKC
CBSI3aHHBIX C HUM ITPU3HAKOB. Pa3Butue
TOJIOBHOT'O MO3ra U BTOPOW CUTHAJIbHOU
CUCTEMBI.

JleMoOHCTpaL U1

Tabauywt u cxemwvi: «'0nOBHOM MO3T
yesioBekay, «YemoBekooOpasHbie
00e3bsHbDY, «CKeJeT uelioBeKa 1
CKEJIET IIUMMaH3e», «PyauMeHTbl 1
aTaBU3MBbD».

O0OopynoBaHme: CKEIET YETIOBEKA;
MOJIe/Ib Yepera YesioBeKa 1 yepena
IIMMITaH3€; MOJIC]Ib KUCTH Y€JIOBEKA U
KHCTH IITUMIIaH3E.

JlabopaTopHasi pabora

«M3yuenune 0cOOEHHOCTEH CTPOCHUS

PackpeiBaTh copepkaHne TEPMUHOB

Y TIOHSTHI: pyJUMEHTBI Y YeJIOBEKa,
aTaBU3MbI Y YEJIOBCKa,
MPSIMOXO0XKICHHE, BTOpAasi CUTHAJIbHAs
cucTeMa.

Onpenensatb CUCTEMAaTUYECKOE
MOJIO’KEHHE YeJI0BEKA B OPTraHUYECKOM
MHUDE.

BBIABIATE 9epThI CXOACTBA U PA3TUIHS
YeJIOBEeKa U )KUBOTHBIX.
XapakTepu30BaTh CBUICTEIHCTBA
CXOJICTBA YEJIOBEKA M )KUBOTHBIX
(cpaBHHUTEIBHO-MOP(OJIOTHUECKHE,
aMOpHoIOTHYecKre, (PrU3n0I0ro-
OMOXUMHUYECKHE, TIOBEICHUCCKHUE).
[IpuBOIUTE IPUMEPHI AaTABU3MOB

U PYJUMEHTOB Y YEJIOBEKa.
OnuceiBaTh MPU3HAKY YEJIOBEKA,
c(hopMUpOBABIIIMECS B CBSI3U

C IPEBECHBIM 00Pa30M KU3HHU MPEIKOB
U TIPSIMOXOKICHUEM.

BhIsSBIISITE TPUYHUHBI 0COOEHHOCTEH
CTPOCHHSI Uepera 4eIoBeKa

10 CPaBHEHUIO C YEIOBEKOOOPa3HBIMU
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CKCJICTA 4YCJIOBCKA, CBA3aHHBIX
C IMPAMOXOKACHUCM

00e3bsIHaMHU.

CpaBHUBATH OPYIUHHYIO JIEATEITHHOCTh
YeIIOBEKa U )KUBOTHBIX.

CpaBHHMBaATh OCOOEHHOCTH BBICIIICH
HEPBHOM JCSITEIPHOCTH Y€JI0BEKa

Y )KHBOTHBIX

5.4 | JIBWKyIIUE CHITBI JBroxyiue cuiibl ((hakTophl) PackpsIBaTh cojiep:kaHUE TEPMUHOB
(paxTopsr) aHTpPOMOreHe3a: OMOJIOTUYECKUE, Y TIOHSATHIA: HACJIEICTBEHHAS
aHTPOIOreHe3a coupasbHbie. COOTHOLIEHUE M3MEHYUBOCTbh, ECTECTBEHHBIN OTOOP,

OMOJOTUYECKUX U COLIMATIBHBIX OpyAUiTHAs I€ATEIbHOCTD, TPYIIIOBOE
(aKTOpOB B aHTPOIOT€HE3E. COTPYIHHYECTBO, OOLIEHUE, PEYb.
JleMoHCTpaun XapakTepu30oBaTh JBUKYIIINE CUIIbI
Tabnuyvt u cxemol: «JIBUKYIIME CUIIBI | aHTPOIIOTeHE3a: OMOJIOTHUECKHE
AHTPOIIOTCHE3a. U COLMaIbHbIC
Oo0opynoBaHme: MyJIsSKU IPEIMETOB
MaTepualbHOU KyJIbTYPhI TPEAKOB
YeJI0BeKa

5.5 | OCHOBHBIE CTAIUU OCHOBHBIE CTA/INM AHTPOIIOTEHE3a. PackpriBaTh cozepxaHre TEpMUHOB

aHTPOIIOTEHE3a

Pannue uyenoBekooOpa3Hbie 00€3bsHBI
(IPOKOHCYJIbI) M pAaHHUE TTOHTHUJIBI —
oO01ue IpeIKN 4eT0BEKO0Opa3HBIX
00€3bsH U JTI0JIeH. ABCTPATIOTTUTEKH —
JIBYHOTHE NIPEAKU JIroJer. HemoBek
YMEJbIi, IEPBbIE U3TOTOBICHUS
opyauu tpyna. Henosek
MPSAMOXOJISIININ U EPBBIN BBIXO
arozeit 3a npenensl Adpuku. Yenosek

Y TIOHSITUI: aBCTPAIIONIUTEK, YenoBek
yMebli, YenoBek psaMOXOIsIIni,
Yenosek reiinensoeprekuii, YemoBek
HEaHJIEPTaIbCKUM, KPOMAaHbOHEI],
JICHUCOBCKHUM YeJIoBeK, YenoBek
pa3yMHBIA COBPEMEHHOTO THIIA,
MaJICOr€HETHKA.

XapakTepru3oBaTb OCHOBHbBIE CTAIUU
AHTPOIIOT€HE3A.
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reiaenboeprekuit — oONui MpeoK
HEAHJEPTATIBCKOTO YEIIOBEKA U
YeJI0BeKa pazyMHOro. Yemosek
HEaHJIEPTAIbCKUM KaK BUJI JIFOJICH
XOJIOZHOTO Kiaumarta. YemoBek
pa3yMHBbI COBPEMEHHOTO THIIA,
JICHHCOBCKHM YEJIOBEK, OCBOCHUE
KOHTUHEHTOB 3a npejieaamMu AQpukH.
[TaneoreneTrka U NajJeOreHOMHUKA.
JleMoOHCTpaLun

Hopmpemuwi: J1. Jluku,

S1. 5. Porunckuii, M. M. I'epacumos.
Tabauyvl u cxemol: « IBOITIOIUOHHOE
JIPEBO YEJIOBEKAY, «ABCTPATIOTUTEK,
«Yenosek ymenslity, «HenoBek
MPAMOXOASAIIUINY, «JleHUuCOBCKNUIA
4yenoBek», «Heannepranbupy,

«KpomanboH1bY, «IIpenku uemoBekay.

Oob6opynoBaHme: MOJIeJIN TOpca
MMPCAKOB YCJIOBCKA,; MYJIAKHN ITPCAMCTOB
MaTepUaIbHOU KYJIbTYPhI IPEIKOB
YelroBeKa

BbISIBISATE IPOTrPECCUBHBIE YEPTHI,
ITOSIBUBILIMECS y NPEIKOB YEJIOBEKa

Ha Pa3HbIX CTAIUAX aHTPOIIOTEHE3A.
[IpuBOINTH IPUMEPHI IPEACTABUTEIIEH
OCHOBHBIX CTaJIM{ aHTPOIIOTCHE3A:
ONMUCHIBATh UX AHTPOIIOMETPUUECKHE
JaHHbIE, 00pa3 KU3HU U OPYIus Tpyaa.
CpaBHUBATh NPEICTABUTENIEH OCHOBHBIX
CTaui aHTPOIIOTECHE3A

5.6

DBOJTIOLUS
COBPEMEHHOTO
YyeJI0BeKa

DBOJIOLMS COBPEMEHHOT'O YEJIOBEKA.
EcTecTBeHHbII 0TOOP B MOMYJISAIUAX
yesoBeka. MyTallMOHHBIN MPOLECC
u nonumopdusm. [lomysiionnabIe
BOJIHBI, JIpeii( T€HOB, MUTPAIIUS

PackpbIBaTh coziep>kaHNe TEPMUHOB
Y IIOHATHN: MyTallMOHHBINA IIPOLIECC,
noMMOpU3M, OMYJISIIMOHHbBIE
BOJIHBI, Ipeii reHoB, MUrpanus,
«3((dEKT OCHOBATEIN.
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U <« PEeKT OCHOBATEIS) B MOMYJIALUAX
COBPEMEHHOTO YEJIOBEKA.
JleMoOHCTpaLul

Tabauyvl u cxemvl. « ITAIBI SBOJIIOLNU
YEJIOBEKa

XapakTepu30BaTh POJIb €CTECTBEHHOT'O
0TOOpa B MOIMYJISAIUAX COBPEMEHHOTO
YeJI0BeKa.

OneHuBaTh poJib MyTallUOHHOTO
npolecca, MOMyJISIIMOHHBIX BOJIH,
aperida reHoB, MUrparuu, «3pdexra
OCHOBATEJISH» B ABOJIIOLUH MOIMYJISLUN
COBPEMEHHOT0 YeJIOBEKa.
[TpuBoauTH MpUMEpPHI HAKTOPOB,
CTIIOCOOHBIX BBI3BATH MOMYJIAIIMOHHBIC
BOJIHBI B 3BOJIIOLIUM COBPEMEHHOIO
YyesioBeKa

5.7

YeoBeueckue pachl.
MexaucuunimHapHbie
METObI aHTPOIOJIOTUH

Yenoseueckue packl. [lonsTue o pace.
Bbousbime pacel: eBponeongHas
(eBpasuiickas), aBCTpao-HErPOUTHAS
(9KBaTOpHANIbHAS ), MOHTOJIOU THAS
(a3marcko-amepukaHckas). Bpems

U IIyTHU pacCeIeHUsI YeIOBeKa 1o
rtaHeTe. EMMHCTBO YenoBedeckux pac.
Hay4nast HeCOCTOATENBHOCTD pPaCU3Ma.
[IpucnocoOaeHHOCTh YelloBeKa

K Pa3HbIM YCIIOBHSIM OKpY’Karolei
cpenbl. Brnusinue reorpaduueckoi
cpenasl 1 apeiida reHoB

Ha Mopdooruto u GuU3noIOTHIO
YeJoBeKa.

MexTUCIUITITMHAPHBIE METO b

PackpbIBaTh cofepkaHne TEPMUHOB
Y MTOHSITUI: paca, pacoreHes3, pacusm,
COLMAJIBHBIN JAPBUHU3M.
XapaxkTepus3oBaTh MPU3HAKU OOJIBIIIUX
pac 4esloBeKa: €BpPOIEOUHON
(eBpa3uiickoii), aBCTpaIO-HETPOUTHON
(3KBaTOPHAILHOM ), MOHTOJIOUTHOM
(a3uaTcKo-aMepUKAHCKOM).

BbISBISITE MPUYUHBI BOBHUKHOBEHUS
YeJIOBEYECKHX Pac.

[TpuBOaUTH IPUMEPHI AN TUBHBIX
IIPU3HAKOB Y IIPEICTaBUTENIEN
YeJIOBEYECKHX Pac.

[IpuBOIUTE CBUAETENBCTBA €IMHCTBA
ITPOUCXOKICHUS YETTOBEYECKUX PaC.
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B (pusnueckoit (OMOJIOTHUECKOM)
AHTPOMOJIOTMH. DBOJIOIIMOHHAS
AHTPOIIOJIOTHUS U MTAaJICOAHTPOIIOJIOT S
YEJIOBEYECKUX MOIMYJISIUN.
buoconnanbabie UCClie10BaHUS
IPUPOJBI YesoBeka. MccnenoBanue
KO?BOJIIOIIUU OMOJIOTHYECKOTO

Y COIIMATILHOTO B YEJIOBEKE.
JleMoOHCTpaL Ul

Tabauyst u cxemol: «Pacel 4yemoBekay.
IIpakTHyeckas padora

((I/ISYLIGHI/IC OKOJIOTHYCCKHUX aI[aHTaHI/Iﬁ

ConocTaBisATh aJaTUBHBIC THUIIBI
JIXOJIEN C paCOBBIMH ITPU3HAKAMM.
JloKa3pIBaTh HAyYHYIO
HECOCTOSITENIbHOCTh pacu3Ma

YEJIOBEKa»
Hrtoro yacoB no teme 10
6 | Tema «9K0JI0THS — HAYKA 0 B3aMMOOTHOIIIEHUAX OPTraHU3MOB U HAIOPraHM3MEHHBIX CUCTEM C OKPYKAKOLIel
cpeaoin»
6.1 | 3apoxneHue | 3ap0oKAEHUE Y Pa3BUTHUE SKOJIOTUU PackpsiBaTh copepxkaHue TEPMUHOB

H pa3BUTUC DKOJIOTHHU

B Tpyaax A. ['ymbonsara, K.®. Pynbe,
H.A. CeBepruioBa, . ['ekkens,

A. Tencnu, B.H. Cykauena.

Paznens! u 3agaun DKOJIOTHH.

CBs13b DKOJIOTHU C APYTUMHU HAYKAMHU.
JlemoHCTpauuu

Ilopmpemuoi: A. I'ymOonbaT,

K. ®. Pynse, H. A. CeBepnos,

9. I'ekkenp, A. Tencan,

B. H. Cykaues.

Y TIOHSATHI: DKOJIOT S, ayTIKOJIOTHS,
CHUHAKOJIOT S, KOJIOTUSI COOOIECTB
Y DKOCHCTEM, IKOJIOTHS BUIOB

Y TIOIYJIALIMMN.

XapakTepu3oBaTh OCHOBHBIE ATAIIbI
3apOXKIAEHUS U PA3BUTHUA DKOJIOTUN KaK
HayKH.

[TpuBOIUTH IPUMEPHI 0OBEKTOB
V3YUYEHHSI IKOJIOTUH.

Ha3siBaTh OCHOBHBIE 337]a4H, CTOSILNE

124




®enepanpHas padouas mporpamma | buonorus. 10-11 xmaccer (yriayOieHHBIH YPOBEHB)

Tabauywl u cxemvi.: «Pa3nensr
SKOJIOTHUH

nepes] y4eHbIMU-IKOJIOTaMHu.
YcTaHaBiIMBaTh B3aMMOCBSI3b 9KOJIOTUU
C IpyTUMH HayKaMmH

6.2 | MeToabl YKOJIOTHH.
3HaueHue
DKOJIOTUYECKHX
3HAHUH 1715 YeJTOBeKa

Mertonsl 3xonoruu. Ilonessie
HaOII0IeHUS. DKCTIEPUMEHTHI

B OKOJIOTHU: NIPUPOJIHBIE

1 1aboparopHbie. MojenpoBanue
B OKOJIOTUU. MOHUTOPHHT
OKPYXaroUIEH CPe/Ibl: TOKAIbHBIMH,
PErHOHATBHBIN U TJI00ATBHBIIH.
3Ha4YCHUE HKOJIOTMYECKUX 3HAHUN
JUISL 4YEJIOBEKA. DKOJIOTUYECKOE
MHPOBO33PEHHE KAK OCHOBA CBS3EMN
YEJI0BEYECTBA C MPUPOION.
DopMUPOBAHUE IKOJIOTUUECKON
KYJIBTYPBI U 3KOJIOTHYECKOU
IPAaMOTHOCTH HACEJIEHUS.
JleMoOHCTpaL U1

Tabauywvl u cxemol.: «KMeTOABI
AKOJIOTHNY, «CXeMa MOHUTOPUHTA
OKPYXKaroLIEH Cpelibh».
Jlaboparopnasi padora
«3yueHne MEeTOI0B IKOJIOTUUECKUX
HICCIICTOBAHUI

PackpbIBaTh coepkaHie TEPMHUHOB

Y TIOHSATHI: MOJIEBbIE HAOJIIOCHUS,
MOHHUTOPHUHT OKPYKaIOIICH CpeIbl,
MOJICTUPOBaHUE, IKCIICPUMEHT,
MIPOTHO3HPOBAHUE.

XapaKkTepHr30BaTh METO/IbI SKOJIOTHH.
[TprBOIUTH MPUMEPHI MOJCBBIX
HaOJIFOJCHUI B DKOJIOTHH.

BBISBIATE 0COOCHHOCTH MOHUTOPHWHTA
OKpY’Karolllel cpeJibl Kak MeToAa
DKOJIOTHYECKHUX MCCIIETOBAHU.
OO0O0CHOBBIBAThH 3HAUCHUE
AKCIIEPUMEHTOB B DKOJIOTHUECKHUX
HCCIIEIOBAHUSIX.

CpaBHuBaTh J1a00paTOPHBIE

U TIPUPOHBIC SKCIIEPUMEHTHI KaK
METObI DKOJOTHYECKHUX UCCIIEI0BAHNMN.
OreHnBaTh 3HAYCHUE TIPOTHO3UPOBAHHSI
KaK METO/a SKOJIOTHYECKUX
HUCCIJICIOBaHUM.

OOOCHOBBLIBaTH HEOOXOIUMOCTD
ADKOJOTMUYECKUX 3HAHUU

TUTSI COBPEMEHHOTO YEJIOBEKa

HToro yacos o teme
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7 | Tema «Opranusmbl U cpeaa 00UTAHUA»
7.1 | Dkonoruueckue 1 DKOJOTHYECKHE (PaKTOPHI PackpsiBaTh copepikaHue TEPMUHOB

(akTOpsI U 3aKOHOMEPHOCTH UX JCHCTBUA. U TIOHATHIA: SKOJIOTUYECKUI (paKTop,
Knaccudukanus s3KoI0ruyeckux OMOJIOTUYECKUI ONITUMYM,
(bakTopoB: abMOTHYECKHE, OTrPaHUYNBAOIINHN (TAMUTHPYIOIITH )
onotuyeckue, anTponorenssie. Oomwe | daxrop.
3aKOHOMEPHOCTH JI€UCTBHS KrnaccuduiupoBats 3K0I0TUYECKUE
sKosiornyeckux (axropos. [IpaBuio (aKTOpPBI 10 Pa3HBIM OCHOBAHUSM.
munumyMa (K. [npenrens, XapaxkTepu3oBarh 00111e
FO. JIn6ux). TonepaHTHOCTS. 3aKOHOMEPHOCTHU JICUCTBHS
OBpUOMOHTHBIE U CTEHOOMOHTHBIE HKOJIOTUYECKUX (PAKTOPOB.
OpTraHU3MBI. OO0CHOBBIBATH JECHCTBHUE 3aKOHA
JleMOHCTpan U1 ONTUMYyMa Y 3aKOHA OTPaHNYMBAIOIIIETO
Tabauywl u cxemol: « IKOJIOTUIECKUE dakropa.
(bakTopb. [IpuBOAUTH MPUMEPHI:
Oo6opynoBanue: repdoapuu WUTFOCTPUPYIOIIME ICUCTBUE MTPaBUiia
Y KOJUIEKIIUU PACTEHUH U )KUBOTHBIX, MUHHUMYMa, OTPaHUYUBAIOILIETO
MPUCTIOCOOJICHHBIX K BIUSHUIO dakTopa, SBpUOMOHTHBIX
pa3IUYHbIX FKOJIOTUYECKUX (PAKTOPOB | U CTEHOOMOHTHBIX OPraHHU3MOB

7.2 | AGHUOTHYECKHE 1 Abuotnyeckue HakTopsl. PackpbIiBaTh coepkaHie TEPMUHOB

daktopsl. CBeT Kak CBeT Kak PKOJOTUYeCKui (haKTop. Y TIOHSTHI: CBET, ()OTOMEPUOIU3M.

DKOJIOTUYECKUAMN JlencTBrE pa3HbIX YYaCTKOB Xapakrepru3oBaTh JEHUCTBHE CBETA KAK

dakTop COJTHEYHOT'O CIIEKTPa Ha OPraHU3MBI. HKOJIOTMYECKOTO (paKTopa.

DKOJIOTHUECKHUE IPYMNIbl PACTEHUIN

Y )KUBOTHBIX 10 OTHOILLIEHUIO K CBETY.
CurnanbHast pojb CBETA.
DOoTONEpUOIU3M.

CpaBHHBaTh JICHCTBHE Pa3HBIX
YYaCTKOB COJTHEYHOTO CTIIEKTpPa
Ha OpPTaHU3MBI.

BBISBIATE 0COOEHHOCTH CTPOCHHS
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JleMoOHCTpaL Ul

Tabnuywvl u cxemol: «CBETOBOU
CHEKTP», « IKOJIOTUUECKHE TPYIIITHI
’KUBOTHBIX 10 OTHOIIICHHUIO K CBETY».
O06opynoBanme: repdbapun
CBETOJIOOMBEIX, TCHETIOOMBBIX U
TEHEBBIHOCIIMBBIX PACTCHU;
CBETOJIIOOMBEIC, TCHETIOOUBEIC 1
TEHEBBIHOCIIMBLIC KOMHATHBIC
pacTeHusl.

JlaGoparopnas padora
«BrbIsIBIICHHE TTPUCTTOCOOICHUIM
OpraHU3MOB K BIIMSIHUIO CBETa)

Y )KU3HEACATEIIPHOCTH PACTCHUM
Pa3HBIX AKOJOTHYECKUX TPYIIII

110 OTHOIIICHHIO K CBETY
(cBeToM00MBBIC, TCHETIOOMBHIC,
TEHEBBIHOCJIUBBIC).

[IpuBOUTE MPUMEPHI PACTCHUHN Pa3HBIX
AKOJIOTMYECKUX TPYIII 10 OTHOIICHHUIO
K CBETY.

BBIABIATE 0COOCHHOCTH CTPOCHUS

1 JKM3HEICATEIBHOCTH JKMBOTHBIX
Pa3HBIX SKOJOTHUECKHUX TPYIITT

10 OTHOIIICHUIO K CBETY (JTHEBHBIC,
CyMEpEYHbIE, HOUHBIE).

[TpuBOIUTE IPUMEPHI KUBOTHBIX
Pa3HBIX YKOJOTHYECKUX TPYIIIT

10 OTHOIIICHHIO K CBETY.
OO0O0CHOBBIBAThH 3HAUCHHUE
dboTomneprou3Ma B )KHU3HU OPTaHN3MOB
1 IS IPAKTHUKH CEITbCKOTO XO3SIMCTBA

7.3

AOuotnueckue
(bakTopsbI.
Temneparypa kak
DKOJIOTUYECKUN

dakTop

TemmepaTypa Kak 3KOJIOTUYECKU U
dakTtop. JlelicTBre TeMepaTypbl
Ha opraHusMsl. [Tolikunorepmubie

Y TOMOMOTEPMHBIE OPTaHU3MBI.
OBpPUTEPMHBIE U CTEHOTEPMHBIE
OpraHU3MBl.

JdeMoHcTpanuu

Tabnuyvl u cxemvi: «TenIIOKPOBHBIE

PackpbIiBaTh coepkaHie TEPMUHOB

Y MIOHATHUH: TEMIIEPATYPA,
MONUKWIOTEPMHBIE (XOJIOJHOKPOBHBIE),
rOMOMOTEpMHBIE (TETIOKPOBHBIE)
OpraHu3Mbl, aHAOKMO3, IBPUTEPMHbBIEC
OpPraHU3Mbl, CTECHOTEPMHBIE OPTraHU3MBI,
TEPMOPETYIISILIHSL.

Xapakrepru3oBaTh JICUCTBUE
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YKUBOTHBIE, «XOJ0THOKPOBHEIE
YKUBOTHBIEY.

O0opynoBanue: repdoapun

1 KOJIJICKIIMH TEIUIOTIOOUBEIX,
3UMOCTOMKHUX, MOPO30yCTOWYMBBIX
pacTeHul; yy4esna IITULL U 3BEPEU.
JlabopaTopHas padora

«BbIsIBICHNE TTIPUCTIOCOOICHU
OpPTaHMU3MOB K BIIUSIHUIO TEMIIEPATYPBD»

TEMIIEPATypbl HA OPTaHU3MBI.
BbIsBIISITE 0COOCHHOCTH CTPOECHUS

U KU3HEAEATEIbHOCTU
MOWKUIOTEPMHBIX (XOJIOTHOKPOBHBIX )

¥ TOMOMOTEPMHBIX (TEMIOKPOBHBIX )
KUBOTHBIX.

[IpuBOANTH IPUMEPHI TONKHIIOTEPMHBIX
(XOJIOJHOKPOBHBIX) K TOMOMOTEPMHBIX
(TETJIOKPOBHBIX ) YKUBOTHBIX.

BoIsSIBISITE 0COOEHHOCTH CTPOCHUS

Y J)KU3HENIEATEIbHOCTH TEIJIOMIOOUBBIX,
3UMOCTOMKHX, MOPO30YyCTOWYNBBIX
pacTeHuil.

[IpuBOAUTE MPUMEPHI TEIIOIIOOUBBIX,
3UMOCTOUKHX, MOPO30YCTOUUHUBBIX
pacTeHuil.

[IpuBOIUTH TPUMEPHI IBPUTEPMHBIX

U CTEHOTEPMHBIX OPraHU3MOB

7.4

AOUoTHYECKIE
dakTopsl. BraxxHocTh
KaK DKOJIOTUYECKUU

dakrop

Bna)xHOCTh KaK 9KOJOTHYECKUI
dakTtop. [IpucrocobnaeHus pacTeHui

K MOJJICPXKAHUIO BOJTHOTO OalaHca.
Knaccudukanus pactenuit

10 OTHOIIICHHIO K BOJIE.
[TpucnocobneHus KUBOTHBIX

K U3MCHCHHIO BOJIHOTO PE)KUMA.
JdeMoHcTpanuu

Tabauirel ¥ cxeMbl: «DU3HOIOTHIESCKUE

PackpbiBaTh cofepkaHue TEPMUHOB

Y TIOHSITUIA: BIIaKHOCTb, THIPO(HUTHI,
rUrpouThr, Me30(UTHI, KCEPODUTHI,
YKUBOTHBIE: BOJIHBIE, I0JYBOIHBIE,
Ha3E€MHBIE.

XapakTepu3oBaTh JEHCTBHE BIAKHOCTH
KaK 3KOJIOTHYECKOro (hakTopa.
BbIsSBISTE 0COOEHHOCTH CTPOCHHUS

Y KU3HEIESATEIbHOCTH paCTeHUN
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aJlanTaly >KMBOTHBIX).
OO6opynoBanme: repbapuu pacTeHU,
OTHOCAIIUXCS K TUTPOUTaM,
Kcepodutam, Mme30puTam, KOMHATHBIE
pacTeHus: JaHHBIX TPYIII.
JlabopaTopHasi pabora
«AHaTOMHYECKHE OCOOEHHOCTH
pacTeHui U3 pa3HbIX MECT OOUTAHUS»

Pa3HBIX DKOJIOTUYECKUX IPYIIII 10
OTHOLIEHUIO K BOJE.

[IpuBOAUTE MPUMEPBI PACTEHUH PA3HBIX
DKOJIOTMYECKUX TPYIIII [0 OTHOILIEHUIO
K BOJE.

BBIABIIATE aHATOMUYECKUE

U (PU3NOJIOTUYECKUE TPUCTIOCOOICHUS
JKABOTHBIX K N3MEHEHUIO BOJIHOTO
pexumMa.

[IpuBOINTH TPUMEPHI BOAHBIX,
IIOJIyBOJIHBIX ¥ HA3€MHBIX dKUBOTHBIX

7.5

Cpenbl oOuTanus
OpraHu3MOB

Cpenpl 0OUTaHMSI OPraHU3MOB: BOIHAS,
HA3eMHO-BO3IyIIIHAS, TOYBEHHAS,
rIIyOMHHAs TIO/IMTOYBEHHAS,
BHyTpHOpTraHu3MeHHass. OU3HUKO-
XUMHUYECKHE OCOOCHHOCTH Cpe/l
oOWTaHUs OPTraHU3MOB.
[IpucnocobneHunst OpraHu3MOB K KU3HH
B Pa3HbIX cpefax.

JlemoHCTpauuu

Tabauywl u cxemor: «Cpeqpl OOUTAHUS
OpPTaHU3MOB).

O6opynoBaHme: KOJUICKIIUH
’KUBOTHBIX, OOMTAIOIIHNX B Pa3HBIX
cpenax

PackpbiBath cojiepKaHie TEPMUHA
«cpena oOuTaHus.
XapakTepu3oBaTb 0COOCHHOCTH
BOJIHOM, HA36MHO-BO3AYIITHOM,
MOYBEHHOM, TJTyOMHHO MOATIOYBEHHON
Y BHyTPUOPTAHU3MEHHOU Cpex
oOHWTaHUS.

CpaBHUBATH PUBHKO-XUMUYECKHE
YCJIOBHSI pa3HBIX Cpell OOUTAHMUS.
BBISBISTE 4epTHI IPUCTIOCOOICHHOCTH
OpraHu3MOB K OOUTAHHIO B BOJIHOM,
Ha3€MHO-BO31YIIHOW, IOYBEHHOM,
BHYTPUOPIraHU3MEHHOU cpenax
oOHuTaHUSI.

[IpuBOAUTH MPUMEPHI OPTAaHU3MOB,
oOUTAIOIINX B Pa3HBIX Cpesiax

129




®enepanpHas padouas mporpamma | buonorus. 10-11 xmaccer (yriayOieHHBIH YPOBEHB)

7.6 | buonoruyeckue buonornyeckue putMmel. BHennne PackpeiBaTh conepxaHue NOHATHS
PUTMBI U BHyTpeHHHE pUTMbL. CyTOUYHBIE «OHONIOTUYECKUE PUTMBD».

Y TOJUYHBIEC PUTMBI. XapakTepu3oBaTb 0COOEHHOCTH
[Tprcnioco0aeHHOCTh OPraHU3MOB BHCIIHUX, BHYTPECHHHX, CYTOYHBIX
K CE30HHBIM U3MEHEHUM YCIIOBUM Y TOJJMYHBIX OMOJIOTUYECKUX PUTMOB.
KU3HU. [IpuBOANTH MPUMEPHI IPOSBICHUS
JleMOHCTpaL UK OMOJIOTMYECKUX PUTMOB Y Pa3HbIX
Tabauywl u cxemol: «bruoNOrNYECcKUe OpraHu3MOB.
PUTMBD). BbIABIATH 4epTHI IPUCTIOCOOIEHHOCTH
O0opynoBanme: repdbapuu u OpPraHU3MOB K CE30HHBIM U3MEHEHUSAM
KOJUIEKIIMH PaCTEHUI U )KUBOTHBIX, YCJIOBUU KU3HHU.
o0JaarouMX YepTaMu OnuceIBaTh CE30HHBIE SIBJICHUS B )KU3HU
MPUCIIOCOOJIEHHOCTH K CE30HHBIM OpraHU3MOB, PACHPOCTPAHEHHBIX
WU3MEHEHUSAM YCIIOBHM )KU3HU B CBOEI MECTHOCTH

7.7 | KuzneHubie GopMbI JKuznennbie GOpMbI OpraHU3MOB. PackpeiBaTh cojiepkaHue MOHITHUS

OpraHu3MOB

[Tonsarue o xu3HeHHOU (hopme.
’Kusnennbie pOpMbI pacTEHU:
JIepEeBbsl, KYCTapHUKH, KYCTapHUUKH,
MHOTOJIETHUE TPaBbl, OJTHOJIETHHE

TpaBbl. JKu3HEHHBIC ()OPMBI IKUBOTHBIX:

TUAPOOHOHTHI, TEOOMOHTHI,
a’3poOMOHTBI. OCOOEHHOCTH CTPOEHUS
1 00paza KU3HHU.

JemoHCcTpanuu

Tabauywl u cxemvi: «Ku3HeHHbIE
dbopMbI pacTeHmit», « Ku3HeHHbIE
(bOpPMBI JKUBOTHBIX).

«GKU3HEHHas (hopMa OpraHu3May.
BbIsSIBISITE 0COOEHHOCTH CTPOCHHUS
Y KU3HEJEATEIbHOCTH PACTEHUN
Pa3HbIX JKU3HEHHBIX (OPM.
[IpuBOAUTH MPUMEPHI PACTEHUN PAZHBIX
KU3HEHHBIX (POPM.

BrIsBISITE 0COOEHHOCTH CTPOSHUS
U KU3HENESATEIbHOCTH KUBOTHBIX
Pa3HBIX KU3HECHHBIX (POpM.
[IpuBOIUTH IPUMEPBHI KUBOTHBIX
Pa3HbIX JKU3HEHHBIX (HOpM
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O0opynoBanue: repdapun
Y KOJUIEKLIMY PACTEHUM U )KUBOTHBIX
Pa3IMYHBIX KU3HEHHBIX (OPM

7.8

buoTtnueckue GpaxTopbl

buotnueckue pakropsl. Busl
OMOTHYECKHX B3aHMOJICHCTBHIA:
KOHKYPEHITUS, XUITHUYECTBO, CAMONO03
u ero ¢opwmel. [Tapazutusm,
KOOoTepanus, MyTyaan3m,
KOMMEHCaJIN3M (KBapTHPAHTCTBO,
HaxJeOHu4ecTBO). HeTpoduueckue
B3aMMO/ICHCTBUS (TOITUYCCKHE,
dbopuueckue, padbpuyeckue). 3HaueHHE
OMOTHYECKUX B3aUMOJIECHCTBUI

JUISL CYI1IECTBOBAHUSI OPTraHU3MOB

B cpenie ooutanus. [Ipunmun
KOHKYPEHTHOTO UCKIIFOUCHUSI.
JleMoOHCTpaL U1

Tabauywvl u cxemwvl: «IKOCUCTEMA
HIMPOKOJIMCTBEHHOTO JIECa,
«DKoCcHCcTEMAa XBOMHOTO JIecay,
«llenu nutanus, « XMIIHAYECTBOY,
«ITapazutuzm», «KoHkypeHuus»,
«Cumbno3y, «KoMMeHcamu3my.
O6opynoBaHme: KOJUICKIIUH
KUBOTHBIX, YU4ACTBYIOIITUX

B Pa3JIUYHBIX OMOTHYECKHUX
B3aNMOJCUCTBHIX

PackpbiBaTh cofiepKaHue TEPMUHOB

Y TIOHSITUN: KOHKYPEHLIHNS,
XUITHUYECTBO, TAPA3UTHU3M,
MYyTyaJIu3M, KOMMEHCAIIU3M,
HETpo(pHUECKUE B3aUMOJICHCTBHS.
XapakTepu3oBaTh BUbI OMOTUYECKIX
B3aMMO/ICHCTBUMU.

OOBSCHSTH CYyIIIHOCTh KOHKYPEHLIUH,
XUITHUYECTBA, Tapa3uTU3Ma,
MyTyaJIn3Ma, KOMMEHCAIA3MA.
[IpuBOINTH MPUMEPHI OPTAHU3MOB,
y4acTBYIOUIMX B OMOTHYECKUX
B3aMMO/JICHCTBUSAX PA3HBIX THUIIOB.
OneHuBaTh 3HaU€HNE OMOTUYECKUX
B3aUMOJICMCTBUH JIJIS CYILIECTBOBAHUS
OpraHU3MOB B cpejie OOUTaHUSI.
OO0CHOBBIBaTH ICHCTBUE IPUHIIUTIA
KOHKYPEHTHOTO UCKIIFOYEHUS

NToro 4acoB o teme
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8 Tema «IkoJ10rusi BUI0OB M MOMYJISIIIUID)
8.1 | Dkomornueckue 3 DKOJIOTHYECKHUE XapaKTEPUCTUKH PackppiBath cosiepskaHue TOHIATUS

XapaKTEPUCTUKHU nomyJsinud. [lomymsus kak TIOTTYJISIITUSD) .

MOy JISAITNH ouoJiornyeckas cucrema. Poib OreHnBaTh 3HaYCHNE HEOJHOPOTHOCTH
HEOJHOPOJIHOCTH Cpe/ibl, PU3NYCCKUX | Cpelibl, PU3NYECKUX OapbepoB
OapbepoB U OCOOCHHOCTEH OMOJIOTHH 1 0cCOOCHHOCTEH OMOJIOTUH BHIOB
BHUJIOB B (hOPMHUPOBAHUH B () OpMHUPOBAHUH TIPOCTPAHCTBEHHOM
MPOCTPAHCTBEHHOHN CTPYKTYPHI CTPYKTYPBI TTOMYJISAIINHA.
nonyssiiuii. OCHOBHBIC MTOKa3aTeNn [IpuBOIUTH MPUMEPHI TTOMYJISAIUN
MOMYJISALIMK: YUCIICHHOCTD, TUIOTHOCTh, | Pa3HBIX BUJOB PACTEHUU M )KUBOTHBIX.
BO3pacTHas U MOJIOBast CTPYKTYpa, XapakTepru3oBaTh OCHOBHBIC
POKIAEMOCTD, IPUPOCT, TEMIT POCTA, 9KOJIOTMYCCKHE TTOKa3aTeIIN
CMEPTHOCTb, MUTPAIIHS. MOTYJISIIUH: YUCIICHHOCTb, TUTOTHOCTD,
JleMoOHCTpaIUK BO3pACTHAs U TOJIOBAsI CTPYKTYpa,
Tabauywl u cxemwvl: « IKOIOTUUSCKUE POXKIaE€MOCTh, IPUPOCT, TEMIT POCTA,
XapaKTEPUCTUKH TTOMY ST, CMEPTHOCTh, MUTPAITHSI.
«IIpocTpaHCcTBEHHAS CTPYKTYypa
MONYJIALAKNY, «Bo3pacTHBIe TUpaMuUIbI
TIOTTY IS

8.2 | DKosornyeckas 3 DKojoruveckas CTpyKTypa MmomyJsiuu. | PackpbeIBaTh copepkaHue TEPMUHOB U

CTPYKTypa OreHKa YMCICHHOCTH TOMYJISIIHH. MOHSATUH: AUHAMUKA TTOMYJISIINH,

TIOTTYJISITTAH. JluHamMuKa NOMyJISILUY U €€ PEeryJIsIus. | OMOTHYECKUHN MOTSHIIHAIT TTOMYJISIHH,

JlnHaMUKa TTOTTYJISIUH buoTtnueckuii moTeHnya  NONYyJISALUUU. | KPUBBIE BELKUBAHHMS, (DAKTOPHI

" CC perysinusi

MonenupoBaHue JUHAMUKHU
nonyysinuu. Kpussie pocra
YUCJIICHHOCTH nomyisiuuu. Kpusbie
BBDKMBaHUS. Perymsnuns 4ucieHHocTn

CMEPTHOCTH, EMKOCTb CPEBI.
OOBICHATH 3aKOHOMEPHOCTH
pasMelleHus 0coOel oMy IsIuu
Ha 3aHUMAEMON TEPPUTOPHH.
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HOIYJISILMNA: poJib (AaKTOPOB,
3aBHUCSIIUX U HE 3aBUCAILIUX OT
IUIOTHOCTH. DKOJIOTUYECKUE CTPATETUU
BU10B (1- U K-cTpaTerun).
JleMoOHCTpaLul

Tabauywvl u cxemol: «CKOPOCTH
3acesIeHUs] IOBEPXHOCTU 3eMJIU
Pa3IMYHBIMHU OPTaHU3MAaMI

OrneHnBaTh OMOTHYECKHI OTEHIIUA
MOIYJISILUI Pa3HbIX OPraHU3MOB.
AHanu3upoBaTh KPUBBIE POCTA
YUCJIEHHOCTH NOMYJISILIUY U KPUBBIE
BBIKMBAHMSI.

OO0OCHOBBIBaTh NPUUMHBI CACPKUBAHUS
OMOTHYECKOTO IMOTEHIINAIa POCTa

Y IIPUYXHBI BCTIBIIIEK POXKIAEMOCTH
Yy OTJICJIbHBIX OPTraHU3MOB.
[Tepeuncnsath GpakTOpbl CMEPTHOCTH,
PETYIUPYIOIINE YUCICHHOCTD
MOMYJISIIUN PACTEHUM U )KUBOTHBIX.

OmnuchIBaTh SKOJTOTHYCCKUE CTpaTcrun
BUI0OB

8.3

DKOJIOTUYECKAs HUIIIA
BUIA

ITonsaTne 006 PKOIOTMYCCKON HUIIIE
Bus1a. Mectoobutanue. MHOromepHas
MOJIEJIb YKOJOTHYSCKON HUIIU

. N. XaTtunncona. Pazmepsl
sKoJiorndeckoi Humu. IloreHnmansHas
1 peain30BaHHas HUIIIY.

Buj kak cuctema nomnyisiuuid. Apeabl
BUJIOB. BHIBI 1 X JKW3HEHHEBIE
CTpaTeruu. JKOJOTHUECKUE
SDKBHUBAJICHTBHI.

3aKOHOMEPHOCTH TTOBEJICHUS

Y MUTpaAlUi )KUBOTHBIX.
buonoruueckne MHBa3UMU 4y KEPOIHBIX

PackpbiBaTh cojiep:kaHuE TEPMUHOB

Y IOHSTUH: DKOJOTHYSCKAs HUIIIA, BHI,
apeasi, UHBa3usl.

XapakTepru30BaTb MHOTOMEPHYIO
MOJEJb YKOJIOTHYE€CKOM HUIIIN

J1. 1. XaTunHCOHA.

[TpuBOAUTE MPUMEPHI IKOJTOTUUECKUX
HUII Pa3HbIX BUJIOB PACTECHUM

1 )KUBOTHBIX.

BBISBIATH OTIIMYNE YKOJIOTHUYECKOM
HHIIM BHJIA OT €0 MECTOOOUTAHMUS.
['padpraeckn n3o6paxaTh
MHOTOMEPHYIO MOJENb 3KOJIOTHYECKOU
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BU/IOB.
JleMoOHCTpaLun

Hopmpem: J1. 1. XaT4nHCOH.
Tabauywr u cxemvt: «Moaennb
AKOJIOTUYECKOUN HUIIIN

J. . XatuyuHCOHaY.
Oo0opynoBanme: repbapun pacTeHUM;
KOJUIEKIIUH KUBOTHBIX.
JlabopaTopnasi padora
«IIpucnocobiieHus cCeMsiH pacTeHUI
K PacCEJICHUIO»

HUILY JJIs1 pa3HbIX BUJOB.

BbIABIATE NPUYMHBI Pa3IUIUi

B pa3Mepax 3KOJOTHYE€CKOW HUIIN

Y Pa3sHbIX BUJIOB PACTEHUN U KUBOTHBIX.
AHanu3upoBaTh MPUYHUHBI

U ITOCJIEJICTBUSL CMEHBI KOJIOTMYECKON
HUILN

Htoro yacoB no Teme 9
9 | Tema «9koj0rUs COO0IIECTB. IKOJIOTHUECKHE CUCTEMbD»

9.1 | CooOGrrecTBO 1 Coo01iectBa opranu3moB. brorienos PackpbiBaTh cojiepKaHre TEPMUHOB
OpPTaHU3MOB — U ero cTpykrypa. CBsi3u MexIy Y TIOHATHI: OMOIIEH03, OMOTOTI.
OMOILICHO3 OopraHu3MaMH B OMOIICHO3E. XapaxkTepuzoBaTh OMOIIEHO3 U €T0

JleMOHCTpaLUK CTPYKTYPBI: BUJIOBYIO,
Tabauywl u cxemol: «CTpyKTYypa MPOCTPAHCTBEHHYO, TPOPHUIECKYFO.
OuoLeH03a», «IKOCUCTEMA [TepeuncasITh ¥ MPUBOAUTH IPUMEPHI
IITUPOKOJUCTBEHHOTO JIeCay, CBSI3EH MEXTy OpraHu3MaMH
«IKOocHcTEeMa XBOMHOTO JIECay B OMOIIEHO3€

9.2 | Dkocucrema 2 DKocHcTemMa Kak OTKpbITasi CUCTEMA PackpsiBaTh coiep:kaHue TEPMUHOB

(A.J. Tencnu). @yHKITMOHAIbHBIE
0JIOKU OPTaHU3MOB B DKOCHCTEME:
MPOYIIEHThI, KOHCYMEHTHI,
penyueHThl. Tpodudeckue ypoBHH.
Tpodudeckue 11enu u ceTu.

Y TIOHSTHUI: YKOCUCTEMA, MPOAYLIEHTHI,
KOHCYMEHTBHI, PeyLIeHTbI, TPO(UIECKHE
YPOBHH, Tpopuueckue (MUILIEBbIC)
LENU U CETH.

Ha3zbIBaTh CTPYKTypHBIE KOMIIOHEHTHI
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AOGunotrueckre 0JI0KH SIKOCUCTEM.
ITouBEI ¥ WIIBI B SKOCHCTEMAX.
KpyroBopoT BeniecTs 1 HOTOK SHEPTUU
B DKOCHUCTEME.

JleMoHCTpaLun

Ilopmpemuwi: B. H. Cykaues,

A. JI. Tencnm.

Tabauywl u cxemot: «DyHKITMOHAIBHBIC
IPYIIbl OPTaHU3MOB B 9KOCUCTEMEY,
«KpyroBopoT BEMIECTB B 3KOCUCTEMEY,
«Ilenu nutanus (macTOUIIHAS,
JETPUTHAS)».

Oo6opynoBanme: repOapuu pacTEHUIA;
KOJUJICKIIUM HAaCEKOMBIX; Uyuesia MTHUII
U 3BEpeEn

HKOCUCTEMBI.
XapakTepu30BaTh PyHKIUU

Y TIPUBOJIUTH MIPUMEPDI

OpraHU3MOB B SKOCHCTEME

Ha OCHOBE MMEIOIINXCS 3HAHUU

0 PacTeHUSIX, Tprubax, OaKTepusx

1 )KUBOTHBIX.

OnuceIBaTh KPYrOBOPOT BEIIIECTB

Y TIOTOK SHEPTHH B SKOCHCTEME.
OOBICHATH POJTH OPTAHU3MOB

B OMOJIOTUYECKOM KPYTOBOPOTE
BEII[ECTB U MOTOKE SHEPTHH.
[IpuBOIUTE IPUMEPHI OPTAaHU3MOB,
3aHUMAIOIIUX Pa3HbIE YPOBHU
TPOPUUECKUX TTHUPAMHU/I.

CocTaBiATh CXeMBI TIepeHoca
BEII[ECTBA U DHEPTUU B SKOCHCTEMAX
(Llenu nuTaHus).

CpaBHMBaTh ACTOUIIIHBIC U IETPUTHBIC
IEY TTUTaHUs

93

DKOJIOTHUECKHUE
MTAPaAMU/IBI

OCHOBHBIE TIOKA3aTEN YKOCUCTEMBI.
buomacca u mpogykumsi.
DKOJOTUYECKHE TUPAMHUIBI YHCET,
OMoMacchl M DHEPTHUH.
JlemoHCcTpanuu

Tabauywl u cxemvl: «IKOIOTHYECKAS
NUPAMHUJIA YUCEID», « IKOIOTUIECKAas

PackpbIiBaTh cojiep:kaHue TEPMUHOB
U TIOHATHUI: IpoayKIusi, bromMacca,
HKOJIOTUYECKask MUpaMUa.
XapakTepu3oBaTh IpaBUiia
HKOJIOTMYECKUX MTUPAMHU]T YUCET,
OroMacchl U YHEPTUU.

OOBICHATH MPUYUHBI PAITAYUN
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nMpamMujia OuoMacch»,
«IKOJOTUYECKAsl MUPAMUIA SHEPTUI)

B IIPOJIYKTUBHOCTH Y Pa3HbIX
DKOCHCTEM.

[IpuBOAUTH IPUMEPHI TPAKTUYECKOTO
MPUMEHEHUS MPABHIT 3KOJOTHYECKHUX
MU paMHU/I.

CpaBHHBaTh OMOMAacCy U MPOAYKIIHIO
DKOCHCTEM CyII 1 MUPOBOro OkeaHa

9.4 | U3meHnenus HarmpasiieHHbIE 3aKOHOMEDPHBIE CMEHBI | PacKpbIBaTh cofiepKaHue TEPMUHOB
COO0IECTB — coo0111ecTB — cyKueccuu. [lepBuunbple | ¥ MOHATHI: CyKLecCusi, KITMMAaKCHOE
CYKLIECCUU Y BTOPUYHBIE CYKIIECCUU U UX COOOIIECTBO, CYKLIECCUOHHBIN ps/I.

IPUYHUHBI. AHTPOIIOTCHHBIE XapakTepu3oBaTh CyKIECCUU:
BO3JICHCTBHS HA CYKIIECCHH. NEPBUYHBIE U BTOPUYHBIE, IPUBOIUTH
KnumakcHoe cooO1iecTBo. UX MPUMEPBI U HAa3bIBATh MPUYUHBI
buopasnoobpasue u noiaHora CMEHBI COOOILIECTB.

KpyTOBOPOTa BEIIECTB — OCHOBA CpaBHUBATh BPEMEHHBIE U KOPEHHbBIE
YCTOMYMBOCTH COOOILIECTB. OMOreo1eHO3bl Ha KOHKPETHBIX
JleMoHCTpaLun IIPUMEPAxX CBOEH MECTHOCTH.
Tabauyvl u cxemwvl. «OOpazoBaHue MonenupoBaTh pe3ynbTaThl Mpolecca
0osotay, «[lepBuuHas cykueccus», CMEHBI OMOTE0LIEHO30B NOJ1 BIUSIHUEM
«BoccranoBiieHue sieca rnocie aHTPOIOT€HHOTO (paKTopa

oKapay

9.5 | llpupoansie [IpupoaHbie 3KOCUCTEMBL. PackpeiBath conep:xaHue TEpMUHOB
HKOCHCTEMBI JleMOHCTpaLuK Y TIOHSITHI: (PUTOMIIAHKTOH,

Tabnuywsl u cxemsbl: «IKOCUCTEMA
HIMPOKOJIUCTBEHHOT'O JIecay,
«3IKOocHCTEMA XBOMHOTO JIECay,
«IKocucTeMa 03epay.

300IJIAHKTOH, SIPYCHOCTb.
XapakTepu3oBaTh MPUPOTHBIC
HKOCUCTEMBI, UX OCHOBHbIE
KOMITOHEHTHI (Ha ITpUMepe 03epa,
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Oo0opyroBaHme: akBapuyM Kak MOJIEIIb
DKOCHCTEMBI.

IKCKYpCHA «IKCKYPCHSI B TUITHYHBIN
ouoreorieHo3 (B 1yOpaBy, Oepe3HsK,
€JIbHUK, HA CYXOJ0JIbHBIN

WJIM TIOWMEHHBIN JIyT, 03€p0, O0I0TO)»

XBOIHOTO U HIMPOKOJIMCTBEHHOTO JIeCa).
OOBACHATD NPUUMHBI Pa3IMYHOM
Oromacchl MPOAYILIEHTOB

¥ KOHCYMEHTOB B IPUPOHBIX
IKOCUCTEMAX.

CocTaBnATh MacTOUIIHBIC U IETPUTHBIC
LENH MUTAaHUS TPUPOTHBIX IKOCUCTEM.
[TpuBOIUTH MPUMEPHI OPTaHU3MOB,
BXOJISAIINX B COCTaB (DUTOTUIAHKTOHA,
300IJIaHKTOHA, OEHTOCA.
OOO0CHOBBIBATH POJIb IPYCHOCTH

B )KM3HU Ha3€MHBIX 3KOCHUCTEM.

CpaBHUBaTh OMOMACCY U MPOTYKIIHIO
BOJIHBIX U HA3€MHBIX YKOCUCTEM

9.6

AHTpPONIOT€HHBIE
HKOCUCTEMBI
(arpo3’KOCUCTEMBI)

AHTPOIIOT€HHBIE YKOCUCTEMBI.
Arposkocucrema.

ArpoueHo3. Paznmuuus mexay
AHTPOIOTE€HHBIMU

Y IPUPOTHBIMU 3KOCHCTEMAMU.
JlemoHCcTpauuu

Tabnuywsl u cxemvl: KATPOLICHO3Y,
«KpyroBopoT BEIIECTB U MOTOK
HHEPrUU B arpoLieHO3e».
OO6opynoBanme: repbapun
KYJBTYPHBIX U TUKOPACTYIIUX
pacTeHui.

IKCKYpCcHs « IKCKYpCHUs

PackpsIBaTh cofepKaHue TEPMUHOB
Y TIOHSITUI: arpO3KOCUCTEMA,
arpoLeHO3, MOHOKYJIbTYpa.
XapaxkTepu3oBaTb OCHOBHBIE
KOMITOHEHTBI arpOdKOCHUCTEMBI.
ITpuBOAUTE pUMEpPHI
arpOdKOCHUCTEM.

CocTaBisTh LIENU MUTAHUS arpolieHO3a.
OO00CHOBBIBATH MPUYUHBI HU3KOM
YCTOWYHUBOCTH arpOdIKOCUCTEM.
CpaBHHMBaTB arpO3KOCUCTEMBI

Y IIPUPOJIHBIE SKOCUCTEMBI.
XapaxkTepu3oBaTh pOJIb YEIOBEKA
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B arpO3KOCUCTEMY (Ha MOJIe
WIN B TETJTUYHOE XO35HCTBO)»

B COXPAHEHUH yCTOMYUBOCTH
arpodKOCUCTEM

9.7

YpOosKocUCTEMBI.
DKOMOHHUTOPUHT

Ypb6oskocuctembl. OCHOBHbBIE
KOMIIOHEHTHI YPOOIKOCHCTEM.
['opoackas diopa u dayha.

CuHaHTpONM3a1us TOPOJACKON (hayHHbI.

buonornueckoe u X0351MCTBEHHOE
3HAYEHUE arpOdIKOCUCTEM

U ypOO3KOCHCTEM.
3aKOHOMEPHOCTH (POPMUPOBAHUS
OCHOBHBIX B3aMMOJICHCTBUN
OpPTraHU3MOB B 9KOCUCTEMAX.
[TepeHoC PHEPTrHUM U BEIIECTB MEKTY
CMEKHBIMU SKOCUCTEMAMH.

Y CTOMYMBOCTH OPraHU3MOB,
MOMYJISIITUN U DKOCUCTEM B YCIIOBHUAX
€CTEeCTBEHHBIX U aHTPOIIOT€HHBIX
BO3/JCHCTBUM.

MeTon0J10rusi MOHUTOPUHTA
€CTECTBEHHBIX U aHTPOTIOTEHHBIX
HKOCHCTEM.

JlemoHCcTpanuu

Tabauywt u cxemol. «IIpumepsl
ypOO3KOCHUCTEMY.
IIpakTHyeckas padora
«M3yueHue u onrcanue
ypOO3KOCHUCTEMBDY.

PackpbiBaTh cofiep:kaHrne TEPMUHOB
U TIOHATUH: ypOOIKOCUCTEMA,
CUHAHTPOIU3AIMs, TOpoJCcKast (iiopa,
ropojickasi (hayHa, 9KOMOHUTOPHHT.
XapakTepu3oBaTh OCHOBHBIE
KOMITOHEHTBI YPOOIKOCHUCTEM.
OrnuceIBaTh OMOJIOTUYECKOE

1 XO3SIUCTBEHHOE 3HAUYCHUE
ypOOIKOCHCTEM.

[IpuBOIUTE IPUMEPHI U OIIECHUBATH
COCTOSTHHE YPOOIKOCUCTEM CBOCH
MECTHOCTH.

BrISBISITE 0COOCHHOCTH TOPOJICKOM
(braopsl 1 QayHBbI.

CpaBHUBaTh YpOOIKOCUCTEMBI

U TIPUPOTHBIC SKOCHCTEMBI
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JlaboparopHasi padora

«M3yueHne pazHOOOpa3Us MEJIKUX
MOYBEHHBIX YJIEHUCTOHOTHUX B Pa3HbIX
HKOCUCTEMAX)

Hroro

YacoB I10 TEME 12

10

Tema «buocdepa — riaodajabHasi IKOCUCTEMA)

10.1

buocdepa. Ctpykrypa 2
U cocTaB Ouocgepsl

buocdepa — obmennanerapHas
00o0s104uKa 3eMIIH, Ii€ CYLIIECTBYET
WIN CyIIIeCTBOBaIA XKU3Hb. PazButue
npecTaBiIeHu o0 buocdepe B Tpy1ax
3. 3rocca. Yuenne B.U. BepHanckoro
o buocdepe. O6nactu 6nochepsl u ee
cocrtaB. JKuBoe BeniecTBo Ouochepsl
U ero (hyHKIHH.

JleMoOHCTpaL U1

Ilopmpemuwi: B. V1. Bepnaackuit,

3. 3rocc.

Tabauywl u cxemwl: «['eocdepbl
3emnn», « DyHKIMH )KUBOTO BEILIECTBA»

PackpbiBaTh coepkaHne TEPMUHOB

U TIOHATHI: Onocdepa, )KUBOE
BELIECTBO, KOCHOE BEIIECTBO,
OMOKOCHOE BEIIeCTBO, OMOTre€HHOE
BEIIECTBO.

[IpuBoauTH HOPMYIUPOBKHA OCHOBHBIX
nojoxxeHut yuenus B. U. Bepnanackoro
o obuocdepe.

XapaxkrepuzoBath o01acTu 6rochepsbl

1 MX COCTaB, Ha3bIBAaTh 00JIaCTH
pacipocTpaHEHUs KUBOTO BEIECTBA

B 000J104KaxX 3eMJIM U BBISBIIATH
MPUYHUHBI €r0 PA3TUIHOTO
pacnpeeseHus.

[lepeuncnarh QyHKITMHU )KUBOTO
BeliecTBa ouocdepsl (razonas,
OKHUCJIUTEIIHHO-BOCCTAHOBUTEIIHHAS,
KOHLIEHTpaI[MOHHAs!, OMOXUMHYECKas ).
[IpuBOIMTE MpUMEPHI MPeoOpazyroLIEro
BO3/ICHCTBUS KUBOTO BEIIECTBA

Ha 6uochepy.
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AHanu3upoBaTh U OIEHUBATH
OMOJIOTUYECKYIO HH(POPMAIIUIO

0 TJI00ATTFHBIX SKOJIOTHYECKUX
npoOsieMax Guocdepsl, IOTydaeMyro
U3 Pa3HBIX UICTOYHHUKOB.

Ouenusars Bkian B. Y. Bepuanckoro,
3. 3r0cca B CO3JjaHNE YUCHUS

o buocdepe

10.2

3aKOHOMEPHOCTH
CYIIIECTBOBAHMS
ounocdepsl.
KpyroBopoTsl
BCIICCTB

3aKOHOMEPHOCTH CYILIECTBOBAaHUS
ounocgepsl. OcobeHHOCTH Onochepsl
KaK r100aJ1bHOM 3KOCHUCTEMBI.
JlnHaMu4yeckoe paBHOBECHE

B Onocepe. KpyroBopoTsl BeliecTn
1 OMOT€OXMMHUYECKUE ITUKITBI
(yrnepona, a3ora). PUTMUYHOCTD
saBJIeHUN B Onocdepe.
JleMoOHCTpaL U1

Tabauyst u cxemwi: «I'eochepsl
3emumy, « DyHKIMH KUBOTO
BeniecTBay, «kKpyroBopot azora

B ipupoie», «Kpyrosoport yrieponaa
B pupoe», «KpyroBopot kuciopoaa
B Tipupoie», «KpyroBopot Boabl

B TIPUPOJIC»

PackpsiBaTh copepikaHue TEPMHUHOB

Y TIOHATHH: TI100aJIbHAsI DKOCHUCTEMA,
JTMHAMHYECKOE PaBHOBECHE,
KPyTOBOPOTHI BEIICCTB,
OMOTrCOXMMUYECKHE IIUKIIBL.
XapakTepu3oBaTh 0OCOOCHHOCTH
ounocdepsl Kak rio0aIbHOM
9KOCHCTEMEI.

Onpenensate PyHKIHIO Orocheps

B 00ecrieuYeHNH OMOTEHHOTO
KpyTroBOPOTa BEIIECTB Ha TJIAHETE.
XapakTepu3oBaTh OCHOBHBIC
KPYTOBOPOTHI: BOJIBI, YIJIEpOaa, a30Ta.
CpaBHuBaTh 0COOCHHOCTH KPYTOBOPOTA
Pa3INYHBIX BEIIECTB.

OrneHnBaTh 3HAYCHHE KPYTrOBOPOTa
BEIIECTB JIJISl CYIIIECTBOBAHUS KU3HU
Ha 3emiie.

OOBICHATH POJIH OPTAaHU3MOB
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B OMOJIOTUYECKOM KPYTrOBOPOTE
BEIIIECTB.

BBISBIATE THHAMUYECKOE PABHOBECHE
ounocdepsl.

[IpuBOAUTH TPUMEPHI PUTMUIHOCTH
sBJICHUH B Onochepe

10.3 | 3oHAIBHOCTH
ounocdeprl. OCHOBHBIE
OMOMBI CyIIIH.

Y CTOMYNBOCTH
ounocdepnl

3oHanbHOCTH OHOchepsl. [lonaTue

0 6uome. OCHOBHBIE OMOMBI CYIIIH:
TYyHpa, XBOWHBIE JIeCa, CMEIIIaHHbIE

Y IIMPOKOJIMCTBEHHBIE JIECA, CTEIH,
CaBaHHbI, TyCTHIHU, TPOIIMUECKUE Jieca,
BBICOKOTOPBs. Kinmar, pacTuTeIbHbIN
Y )KUBOTHBIA MUP OMOMOB CYIIIH.
CtpykTypa v QyHKIIHS )KUBBIX CUCTEM,
OIIEHKA X PECypCHOr0 MOTEHIMaa

1 OnochepHBIX (PYHKITHH.
JlemoHCTpauuu

Tabauywvt u cxemwvi: «OCHOBHBIC OMOMBI
cymmy, «Kimmmarnueckue mnosica
3emnm», « Tynapa», « Taliray,
«CMemaHHbBIN 1ecy,
«IIIupoxouCTBEHHBIN Jiecy, «CTenby,
«CaBannay, «IlycTbIasy,
«Tpormueckuii jiecy.

OO6opynoBanme: repbapun pacTeHUN
pa3HbIX OMOMOB; KOJUIEKITHH KUBOTHBIX

PackpriBaTh copiepkaHue TEPMUHOB
Y TTOHSATUM: OMOMBI, TYH/Ipa, XBOWHBIE
Jeca, CMEIIaHHbIE Jieca,
IIMPOKOJIMCTBEHHBIE JIeCa, CTEIIH,
CaBaHHBI, [TyCThIHU, TPOIIUYECKHE JIeca,
BBICOKOTOPBAI.

IToka3piBaTh Ha KapTE

1 XapaKTepru30BaTh OCHOBHBIC OMOMBI
CyIIH.

CpaBHuBaTh OCOOEHHOCTU KJIMMATa,
MOYB, PACTUTEIILHOTO U KUBOTHOTO
MUpa pa3HbIX OMOMOB CYIITN 3eMJIH.
BbISBISITE TPUYMHBI 30HAIBHOCTH

B Onocdepe

HToro yacos o teme
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11 | Tema «YesioBeK U OKpPYKAOIIAS CPeaa
11.1 | Bo3neticTBue 2 DKOJIOTUYECKHUE KPUBHUCHI U UX PackpsIBaTh cojiepkaHue TEPMUHOB
YesioBeKa Ha onochepy puYrHbL. Bo3nencTBue yenoBeka U TIOHATHI: aTMOc(epa, BeIlecTBa-

Ha Ouocdepy. 3arpsi3HeHHEe BO3AYIITHON
cpeabl. OxpaHa Bo3/yxa. 3arpsi3sHEHUE
BOJHOM cpeabl. OXpaHa BOJHBIX
pecypcoB. Pazpymenue noussl. OxpaHa
ITOYBEHHBIX pecypcoB. 3sMeHeHne
KJIUMaTa.

JlemoHCcTpanuu

Tabauywl u cxemvl: «3arpsa3HEHUE
aTMoc(epb», «3arps3HeHue
ruzipocdeprny, «3arpsi3HEHUE MOYBBD»,
«ITapuukoBbIit 3 PerT»

3arpsi3HUTEIH, TAPHUKOBBIN A (PEKT,
«030HOBAsI IBIPA», «KUCIOTHBIC
J0XKIW», TUApocdepa, IBTPOPHUKAITHS
BOJIOEMOB, [10YBa, 3PO3Us MOYB,
MIECTHUITNIBI, SKOJIOTHICCKUN

KpH3HC.

AHaM3UPOBATh AHTPOIIOTCHHBIC
(haxkTopbl BO3ACHCTBUS Ha OHochepy
(ponb uemoBeKa B MPUPO/IE) Ha Pa3HBIX
ATamax pa3BUTHUS YEIIOBEYECKOTO
o0riecTna.

XapaxkTepusoBaTh IJ1I00aIbHbIE
HKOJIOTUYECKHE TTPOOIIEMBI;

OCHOBHBIC UCTOYHUKH aTMOC(HEPHBIX
3arpsi3HEHUI; YKOJIOTUUECKHE
MIPOOJIEMBI, CBSI3aHHBIE C YBEITMICHHEM
TpPaHCIIOPTa B KPYITHBIX TOPOJIAX;
ABTPO(UKALIUIO BOJOEMOB;
MOCJIC/ICTBUS 3arPS3HEHUS BOJ
XUMUYECKUMU BEIIECTBAMH;
BO3JICHICTBHEC YEIOBEKA HA TOYBECHHBIN
MOKPOB.

ApryMEeHTHPOBaTh 3HAUCHUE
IKOJIOTHYECKUX 3HAHUH B PEIICHUN
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BOIIPOCA O MOJJIEPKAHUN YCTOMUUBOCTH
ouochepsl

11.2

AHTpPONIOreHHOE
BO3/1€HCTBUE

Ha PACTUTEIIbHBIN U
JKUBOTHBIN MUD.
OxpaHa mpuposl

AHTpPOIIOT€HHOE BO3/ICCTBHE

HA PACTUTEIBbHBIA U )KUBOTHBIN MUP.
OxpaHa pacTUTETHHOTO U )KUBOTHOT'O
mMupa. OCHOBHBIEC IPUHIUIIBI OXPAHbI
npupozsl. Kpacueie kauru. Oco6o
OXpaHsiEMbIE PUPOJIHBIE TEPPUTOPUHN
(OOIIT). boranuueckue cajbl

Y 300JIOTHYECKHE TTAPKHU.
JleMoOHCTpaL Ul

Tabauywt u cxemwvi: «Ocob0

OXpaHSAEMBIE PUPOIHBIE TEPPUTOPUIN.

O6opynoBanme: Gororpaduu
OXpaHsIEMbIX PACTEHUMN U )KUBOTHBIX
Kpacnoii kauru P®, KpacHoit kaurn
peruoHa

PackpeiBaTh conep:kaHue TEPMUHOB
Y TIOHSITUWA: COKpAILICHUE
OropazHoo0pasusi, OXpaHa IPUPOJIBI,
0Cc000 OXpaHseMbI€ IPUPOTHBIC
tepputopuu (OOIIT), GoTannueckuii
call, 300JIOTUMYECKUH TapK.
XapakTepru30BaTh IIAHETAPHYIO POJIb
pacTeHU U )KUBOTHBIX.

[IpuBOIUTH TPUMEPHI TPSIMOTO

Y KOCBEHHOTO BO3/ICHCTBUS YeJIOBEKA
HAa PACTUTEIIbHBIA U )KUBOTHBIN

MHUD.

XapakTepu30BaTh TPUHITUIIBI
«BceMupHOU cTpaTerum OXpaHbl
MIPUPOIBD.

[lepeuncasiTh 0COOEHHOCTH PA3IUYHBIX
OOIIT.

[TpuBoauts npumepst OOIIT,
PacCIIOJI0KEHHBIX B CBOCH MECTHOCTH.
Jloka3bIBaTh HA MPUMEPAX ONACHOCTh
COKpAIIIeHUS OMOJIOTHYECKOTO
pazHooOpasusi 3emMiIu.

[IpuBOIUTH TPUMEPHI PEIKUX

Y MaJIOYUCJICHHBIX BUJIOB PACTCHUI

U ’KMBOTHBIX CBOEH MECTHOCTH,
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3aHeCceHHbIX B KpacHble KHUTH
pernonoB u Kpacnyto kaury PO

11.3 | PanmoHanbHoOe 2 OCHOBHBIE PUHIIUIIBI YCTOHYUBOTO PackpbiBaTh coepkaHie TEPMUHOB
MPUPOIOTONIB30BAHNE pa3BUTHS YETTOBEUECTBA U TPUPO/IBL. Y TIOHSTHI: pallMOHATIFHOE
U YCTOMYUBOE ParmonanbHOe MpupoA0NOab30BaHNE MPUPOIOTIONB30BAHUE, YCTONINBOE
pa3BUTHE U COXpaHeHue OMOJOTUYECKOro pa3BUTHE, IPUPOJIHBIE PECYPCHI,
pazHooOpa3us 3eMiIu. AKOJIOTUYECKUN CIIE].
OO1ue 3aKOHOMEPHOCTH XapakTepu3oBaTh OCHOBHBIE TTPUHIIUITHI
r7100aTbHBIX KOJOTUIECKIX YCTOWYHBOTO Pa3BUTHS YEIIOBEUECTBA
Kpu3ucoB. OCOOEHHOCTH U IIPUPOJIBI.
COBPEMEHHOI'0 KpU3HUCa U €ro OmnuceIBaTh HEMCUYEPIaEMbIe
BEPOSATHBIC MOCIIEICTBUSI. U MicuepraeMble MPUPOIHBIE PECYPCHI,
Pa3BuTHe MeTO0B MOHUTOPHUHTA MOTYEPKHUBAsi OTHOCUTEIHLHOCTh
Pa3BUTHS OITACHBIX TEXHOTCHHBIX HEHCYEPIIAeMOCTH TTPUPOTHBIX
IIPOLIECCOB. PECypCOB; XapaKTEepPH30BaTh MPOIIECCHI
JleMoHCTpaL UM WX BO3HUKHOBCHHMS M YCJIOBHS CPEIIbI,
Tabauywl u cxemor: «Mopenu MPUBOASIINE K UX (HOPMHUPOBAHUIO.
YIPaBISIEMOTO MHUPay PackpbiBaTh Ipo06I€Mbl paIuOHATIEHOTO
MIPUPOJIOTIONE30BAHUS M HAXOIUTH Ty TH
WX peIIcHUs
Htoro yacoB no teme 6
PeszepBHOe Bpemst 8
OBIIEE KOJIMYECTBO 102
YACOB IIO ITPOIT'PAMME
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NEPEYEHB (KOAU®UKATOP) IPOBEPSIEMbBIX TPEBOBAHUI

K PE3YJIbTATAM OCBOEHHMSI OCHOBHOM OBPA3OBATEJIbHOM
HHPOI'PAMMBI CPEJHEI'O OBIIEI'O OBPA3OBAHUSA U 3JIEMEHTOB
COIEPXAHUA ITO BUOJIOT'MHN

IIposepsiembie Ha EI'D no 0mosioruu TpedoBaHus K pe3yjibTaTaM 0CBOCHHUA
OCHOBHOI1 00pa30BaTe/ILHOI MPOrpaMMbI CPeHEro 001ero 00pa3oBaHus

Kon
TIPOBEPSEMOTO
TpeOOBaHUS

[TpoBepsiembie TpeOOBaHUS K TPEAMETHBIM PE3yIbTaTaM OCBOCHUS
OCHOBHOM 00pa30BaTeIILHOMN MPOTPaMMBbl CPETHETO OOIIETOo
00pazoBaHUs

1

CdopMUpOBaHHOCTh 3HAHUW O MECTE U POJIU OUOJOTUH B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHUU COBPEMEHHOUN €CTECTBEHHO-
HAay4YHOW KapTHHBI MHUPA, B TTO3HAHUM 3aKOHOB MPHUPOJIBI U PEIICHUU
JKU3HEHHO  BaXHBIX  COLHUAJIBbHO-ITUYECKUX,  IKOHOMUYECKUX,
HKOJIOTHYECKUX TTPOOIIEM YETIOBEUECTBA, & TAK)KE B PEIICHUH BOIIPOCOB
palMOHAIBHOTO MIPUPOJIOTIOIB30BaHUS, B dhopMupoBaHUU
[IEHHOCTHOTO OTHOIICHUS K TpUpO/e, OOIIECTBY, UEJIOBEKY;
O BKJIJIC POCCUUCKHUX U 3apyOECKHBIX YUEHBIX — OMOJIOTOB B Pa3BUTHE
ounoJsoruu

Bnagenue cucremMoil 3HaHMH 00 OCHOBHBIX METOAAaX HAYYHOI'O
MO3HAHMS, UCTIOJIb3YEeMbIX B OMOJIOTUYECKUX MCCIEIOBAHUSIX JKUBBIX
OOBEKTOB W DKOCUCTEM (OINHCaHHWE, U3MEpEHHe, TPOBEIICHUE
HAOJIOICHUIT); CITOCOOAMM BBISIBJICHHMS M OLEHKH AaHTPOIOTE€HHBIX
W3MEHECHUU B PUPO/IE.

YMeHHe BBIIBUTATh THIOTE3bI, IPOBEPATh UX IKCIICPUMEHTATHHBIMH
cpencTBamu, (GopMyIHpys IIeNib HWCCIEIOBAHMs, aHAIH3UPOBATH
MOJIyYCHHBIC PE3YJIbTATHI U JIENIaTh BHIBOJIBI.

BrisiBlieHHEe 3aBUCHUMOCTH MEXIY HCCIECIyEeMbIMH BEJIUYMHAMM,
OO0BSICHEHHE TIOTYYEHHBIX Pe3yJIbTaTOB U (DOPMYIHpPOBAHUE BHIBOJIOB
C UCIIOJIb30BAHMEM HAYYHBIX MIOHATHUM, TEOPUN U 3aKOHOB

YMeHue BIaAeTh CHUCTEMOW OWOJOTMYECKUX 3HAHWHM, KOTOpas
BKJIFOYAET: OCHOBOTOJIAraroIre OMOIOTHYECKUE TEPMUHBI U TIOHSTHS
(KU3HB, KJIETKAa, TKaHb, OpraH, OpPTraHWU3M, BHJ, TMOIMYJISINS,
PKOCHCTEMa, OuoreHo3, Ouocdepa; MeTabOIM3M, TOMEOCTa3,
KJICTOYHBII ~ UMMYHUTET, OWOCHMHTE3 Oeika, OHOMOJUMEPHI,
JIMCKPETHOCTD, caMOperyJIsIIus, CaMOBOCTPOU3BEJICHHE,
HACJIEJICTBEHHOCTh, HM3MEHYMBOCTh, DHEPrO3aBUCUMOCTh, POCT U
pa3BUTHE);
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ouonoruyeckue  Teopuu:  kieroyHas  Teopus 1.  IlIBaHHa,
M. llnennena, P. BupxoBa; KIIOHATbHO-CEJIEKTUBHOTO UMMYHUTETA
I Opnux, .. Meunukosa, XpOMOCOMHasl  Teopus
HacleacTBeHHOCTH T. Moprana, 3aKOH 3apOJBIIIEBOTO CXOACTBA
K. Bapa, aBonronimonHas teopust Y. JlapBrHa, CHHTETUYECKAS] TEOPHS
IBOJIIOLIMH, Teopus aHTponorenesa Y. JlapBuna; Teopust OMoreoneHosa
B.H. Cykauesa; yuenne H.W. BaBunoBa o 1meHTpax MHOrooOpas3us
Y IPOMCXOKJEHUS KyJIbTYypHbIX pacTeHul, yuenue A.H. CeBepuona
O IyTSAX M HaIpaBJICHUAX 3BoJronuu, yueHne B.M. Bepnaackoro —
o 6uocdepe); 3akoHbI (eAMHOOOPA3Hs TOTOMKOB ITEPBOTO MOKOJICHUS,
pacLIeIyIeHnsl NIPU3HAKOB, HE3aBUCHUMOTI0 HACJIENOBaHUS NIPU3HAKOB
I'. Menaens; CUEIUIEHHOTO HACIEAOBaHUs IIPU3HAKOB U HApYIIECHUA
cuerieHuss resoB 1. Moprana;  TOMOJOTMYECKHX  PsAIOB
B HacjieAcTBeHHOM m3MeHunBocTH H.M. BaBuiioBa; reHeTHYECKOIro
paBHoBecust [Ix. Xapau u B. BaiinGepra; 3apoabIieBoro cxojacTna
K. Bapa; ouorenernueckuii 3akon J. ['ekkensi, @. Mromepa);
MPUHITUIBI (YUCTOTHI TAMET, KOMILJIEMEHTAPHOCTH);

npaBuia (MuaumyMa FO. JInOurxa, SKOJIOTHYeCKON MUpaMHIbI YUCe,
OMOMAacChl U SHEPTUN);

runote3sl (koauepBatHo A.M. Omnapuna, nepBu4HOro OyJibOHA
JIx. Xonaeitna, Mukpochep C. @oxkca, pudozuma T. Yek)

YMeHHe pelaTh IOUCKOBBIC OHMOJIOTMYCCKHE 3aaud; BBISBIIATH
IPUYHHHO-CJICICTBEHHBIE CBSI3U MEXTY UCCIIeTyEMBbIMHU
OHMOJIOTHUECKUMH OOBEKTaMHM, IPOLECCAaMU W SBJICHHUSIMHM, JejaTh
BBIBOJIbI M ITPOTHO3BI HA OCHOBAHHH ITOJTYYCHHBIX PE3yJIbTAaTOB;
COCTaBJISITh TEHOTUTTUICCKUE CXEMBI CKPEITUBAHUS JIJISl Pa3HBIX THUIIOB
HACJIC/IOBAaHUS TMPU3HAKOB Yy OPraHW3MOB, COCTaBISITH CXCEMBI
TIEpeHOCa BEIIECTB W JHEPTrUU B DKOCHUCTEMax (ICTH IMUTaHUS,
MTUIIEBBIE CETH)

YMeHHe yCTaHaBIMBAaTh B3aUMOCBS3M MEXKIYy CTPOEHHEM U
GYyHKIUSIMU: OPTaHOWJIOB, KIETOK pa3HBIX TKAHEHW, OpraHaMH W
CUCTEMaMH OPTraHOB Yy PACTEHUMN, >KUBOTHBIX M YEJIOBEKA; MEXIY
sTanaMu 0OMEHa BEIIECTB; ATarlaMH KJICTOYHOTO IMKJIa M )KU3HEHHBIX
IIUKJIOB ~ OPTaHW3MOB; d3TallaMH  AMOPHUOHAIBHOTO  PA3BHUTHS,
TEHOTHUIIOM B (PeHOTUTIOM, (PEHOTHUTIOM U (haKTOpaMU Cpebl OOUTAHUS;
MpOIIECCaMK  DBOJIIONMHM; ABMXKYIIMMH CHJIAMH  aHTPOTIOTEHE3a;
KOMITOHEHTAMHU Pa3IUYHBIX YKOCUCTEM U MPHUCIOCOOJICHUSIMU K HUM
OpPraHU3MOB

YMeHue BBLICIATDh CYIIICCTBCHHBIC ITPU3HAKU:
CTPOCHUS BUPYCOB, KIICTOK IMTPOKAPHUOT U 3YKAPHUOT, OJHOKICTOYHBIX
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¥ MHOTOKJIETOYHBIX OPTaHU3MOB, BUIOB, OMOTEOIIEHO30B, YIKOCUCTEM
U Ouocdeppl; CTPOCHHSI OPraHOB M CHCTEM OPraHOB PACTEHUH,
KUBOTHBIX, YEIIOBEKA, MIPOIIECCOB KHU3HEACITEITLHOCTH,
NPOTEKAIONMIUX B OpPraHW3MaxX pACTCHHM, JKUBOTHBIX M YEJIOBEKa;
OMOJIOTMYECKUX MPOIECCOB: OOMeHa BemecTB (MeTadoIu3M),
nH(OpMAITUU U TIPEBPAIICHHs YHEPTUH, OpOKEHUS, aBTOTPO(HOTO U
rerepoTpopHOro THUIIOB MHUTaHUS, (DOTOCHHTE3a M XEMOCHHTE3a,
MUTO3a, Mel03a, TaMETOTeHEe3a, SIMOPHUOTEHE3a, TOCTIMOPHOHAIBHOTO
pa3BUTHS, PA3MHOKCHUS, WHIUBUIYAIBHOTO PAa3BUTHSA OpPraHU3Ma
(oHTOTEHE3a), B3aMMOJACWCTBHS TEHOB, TeTEpO3UCa; JCHCTBUI
HUCKYCCTBEHHOTO  OTOOpa,  CTaOWIM3UPYIOIIETO,  JIBHIKYIIETO
W pa3pbIBAIOIIETO E€CTECTBEHHOro OTOOpa; auIonaTpudecKoro
U CHMITATPUYECKOTO BHUA000pA30BaHUS; BIMSHHS IBWIKYIIUX CHJI
IBOJIOIMM  HA  TEHODOHJ  MOMYJSIUH; MPUCTOCOOICHHOCTH
OpraHU3MOB K cpele OOWTaHus, 4YEepelIOBaHUS HAIPABICHUM
ABOJTIOITUH; KPYTOBOPOTA BEIIECTB M MTOTOKA SHEPTHH B DKOCHCTEMAaX

ChopmMupoBaHHOCT, YMEHUSI BBIACHATH CYIIECTBEHHBIC MPU3HAKH
BUPYCOB, KIETOK TPOKAPUOT U DYKAPUOT; OTHOKJIETOUHBIX U
MHOTOKJIETOYHBIX OPraHU3MOB, BUJIOB, OMOT€OLIEHO30B U IKOCUCTEM;
0COOEHHOCTH MPOIIECCOB OOMEHA BEILIECTB U MPEBPAICHUS] SHEPTUU B
KJIETKE, (POTOCHHTE3a, IIACTUYECKOTO M JHEPreTHYecKoro oOMeEHa,
XEMOCUHTE3a, MHTO03a, MeEH03a, OIUIOJAOTBOPEHUS, pa3BUTUA M
Pa3MHOXKEHHUS, MHANBUAYATHHOTO Pa3BUTHS OpTaHnu3Ma (OHTOTE€HE3a),
O00pBbOBI 3a CYyIIIECTBOBaHHE, €CTEeCTBEHHOTO otbopa,
BUJI000pa30BaHus, MPUCIOCOOJIEHHOCTH OPraHu3MoOB K cpefe
oOuTaHusl, BIMSHUS KOMIIOHEHTOB SKOCHUCTEM, aHTPONOTICHHBIX
U3MEHEHUH B 9KOCHCTEMaX CBOE MECTHOCTH, KpYrOBOPOTA BEIIECTB U
npeBpalleHus 3Hepruu B onochepe

YMenue MCIIOJIB30BaTh COOTBETCTBYIOLIUE apryMEHTBHI,
OMOJIOTUYECKYI0O TEPMUHOJIOTHIO U CUMBOJIMKY JIJIsl JOKa3aTeIhCTBa
pOACTBA OPraHU3MOB PA3HBIX CUCTEMATUUYECKUX TPYMIl; B3aUMOCBS3U
OpraHU3MOB U CpeIbl OOWTaHUS; EIUHCTBA YEJIOBEYECKUX pac;
HEOOXOJAMMOCTA  3JI0POBOTO  o0Opa3a  JKHM3HU,  COXPaHCHHS
pa3Ho00pa3usi BUIOB M IKOCUCTEM KaK YCJIOBHUSI COCYIIECTBOBAHMS
IIPUPOABI U YETOBEUECTBA

YMeHne KpPUTHYECKH OICHWBATh HWH(OpMAIio OHOJIOTHIECKOTO
coJiep KaHMsl; UHTEPIPETUPOBATh ITHYECKUE aCTEKTHI COBPEMEHHBIX
UCCICNOBAaHUM B OWOJIOTMM,  MEIUIIMHE, OHWOTEXHOJOTHUH;
paccMaTpuBaTh TI00aTbHBIE IKOJIOTHUYECKHE TIPOOIEMBI COBPEMEHHOCTH,
dbopMUPOBATH 10 OTHOIICHUIO K HUM COOCTBEHHYIO TTO3UIIUIO
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IlepeyeHsb 3J1IEMEHTOB cO/lep:KaHus1, MPpoBepsieMbIXx HA EI'D o 6mosiornu

Kon

[TpoBepsiemMblii 2JIEMEHT COJIep>KaHuUs

1

buonorus kak HayKa. JKuBbI€ CUCTEMBI U UX N3Yy4YCHHUC

1.1

CoBpeMeHHass OMoOJOrMs — KOMIUIEKCHas Hayka. buojormyeckne Hayku
U u3ydaemble WMH TpoOsieMbl. @DyHIaMEHTaNbHBIC, TPUKIAIHBIC U
MOMCKOBBIC HAYYHBIE UCCIIEIOBAHUS B OMOJIOTHH.

3HadeHune OMoJIOrHH B JOPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOU
kapTuHbl Mupa. [Ipodeccun, cBs3anubie ¢ Onosiornei. 3HaueHne OUOIOTHN
B MIPAKTUICCKON IEATEITHPHOCTH YEIIOBEKA: MEIUITMHE, CEIbCKOM XO3SHCTBE,
POMBIIIJICHHOCTH, OXpaHe MPUPOIBI

1.2

JKuBble cucTeMBbl Kak mpeaMeT u3yudeHus Ouosoruu. CBOMCTBa KUBBIX
CHUCTEM: €JUHCTBO XMMHUYECKOIO COCTaBa, NUCKPETHOCTh M IEJIOCTHOCTb,
CJIO)KHOCTD U YIOPSAI0YEHHOCTh CTPYKTYPBHI, OTKPBITOCTb,
CaMOOpTaHU3aIMsA, CAMOBOCITPOMU3BEACHHUE, PA3APAKUMOCTD, U3MEHUYNBOCTb,
pOCT U pa3BUTHE.

YpOBHU OpraHM3aly >KUBBIX CHCTEM: MOJICKYJISIPHBIA, KIJIETOUHBIH,
TKAQHEBbIM, OPraHU3MEHHBIA, MOMYJIALMOHHO-BUIOBOM, HSKOCUCTEMHBIN
(OuoreoueHoTuueckuit), ouochepusiil. IIponeccel, MPOUCXOASIINE B )KUBBIX
cucremax. OCHOBHBIE IMPU3HAKH KUBOTO. JKH3HB Kak (popMa CyIecTBOBaHHUS
MaTepuu

1.3

Metoasl Ouonornyeckoil Hayku. HaOmroneHue, uaMepeHue, SKCIepPUMEHT,
cucremMarn3anus, meraaHanu3. [loHsThe O 3aBUCHMOM M HE3aBUCUMOU
nepeMeHHou. I[InmanupoBanme skcnepuMmeHrta. llocTaHOBKa M mpoBepka
runote3. Hyneas rumorte3a. I[loHsiTue BBIOOPKH M €€ JIOCTOBEPHOCTD.
Pazbpoc B O6uonorndeckux maHHBIX. OIEHKA JOCTOBEPHOCTH MOJYYCHHBIX
pe3ynbTatoB. [IpUunHBI UCKAXEHUSI pE3yIbTATOB AKCIiepuMeHTa. [lonarue
CTaTUCTUYECKOTO TECTA

Krnerka kak Ononoruyeckas cucreMa

2.1

Knerka — cTpykTypHO-(pyHKIIMOHaNbHAs e€auHuLAa >kuBoro. HMcropus
oTkpbiTus Kietku. Pabotsr P. I'yka, A. JleBenryka. Knetounas teopus (T.
[IBann, M. IIneitnen, P. BupxoB). OcHOBHbIE MOJIO)KEHUSI COBPEMEHHOM
KJIETOYHOU TEOPUMU.

MeTtonpl  MONEKYJSIPHOW W KJIETOYHOM OHWOJOTHUU: MHKPOCKOTHS,
xpomarorpadus, anekTpodopes, METOL MEUYEHBIX aTOMOB,
nuddepennuansaoe eHTpUuPyrupoBanme, KyJIbTUBUPOBAHNE KIIETOK

2.2

XUMHUYECKUM COCTAB KJIETKU. Makpo-, MUKpPO- U YJIBTPAMUKPOIIIEMEHTHI.
Bogza u ee poib Kak pacTBOPUTEIIS, pEareHTa, y4acTUe B CTPYKTYPUPOBAaHUN
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KJIETKH, TEIUIOPerysaiuu. MuUHepalbHbIe BEIIeCTBa  KIETKH, UX
ouonormueckas poib. Pojs KaTHOHOB 1 aHHOHOB B KJIETKE.

buonornueckue monumepbl. benku. AMHWHOKHCIOTHBIM COCTaB OEIKOB.
CtpykTypbl 6enK0BOI MoJeKybl. [lepBudnas cTpykTypa Oeika, menTuIHas
CBsI3b. BTOopWuHas, TpeTWyHasi, YETBEPTHYHAS CTPYKTYpHI. JleHaTyparusi.
CpoiictBa OenkoB. Kiaccudukamus OenkoB. buomnornueckue ¢GyHKIUH
OEIKOB.

VYrrneBoapl.  MoHOcaxapuipl,  OUCaXapuabl,  OJUTOCAaXapuibl |
nonucaxapuabl. OOmMiA TIaH CTPOCHUS U (U3UKO-XUMHUYECKHE CBOMCTBA
yTIeBOIOB. bruomornyeckue QyHKIMH yTICBOIOB.

Jlumugel.  TmapodunsHO-THApOPOOHBIE  cBoMcTBa.  Knaccudukarms

aunuaoB.  Tpurmunepuabl,  GocPONUNUILI,  BOCKH,  CTEPOHIBI.
buonornyeckue ¢ynkmuu nunuaoB. OOmuMe CBOMCTBA OHOIOTMYECKHUX
MeMOpaH —  TEKyYecTb, CIIOCOOHOCTH K CaMO3aMbIKaHHUIO,
MOJTyIPOHUIIAEMOCTb.

Hyxnennoseie kucnorel. JIHK n PHK. CrpoeHne HyKI€MHOBBIX KHCIOT.
Hykneortunpl. Ilpunuun kommeMentapHoctu. IlpaBuno Yapraddda.
Crpyxkrypa JIHK — nBoiinas cniupainb. MecToHaX0XAeHUE U OMOJIOTMYeCKUe
¢ynkunu [JHK. Buast PHK. ®yukuun PHK B knetke.

Crpoenune monekynsl AT®. Makpospruueckue cBa3u B Mojekyiae ATO.
buonornyeckue ¢ynkuun AT®. BoccTaHOBICHHBIE NEPEHOCUUKH, HX
¢ynkuuu B kierke. Cekenuposanue JJHK.

CrpykTypHas Ouonorusi: OMOXUMHUYECKUE U OMOPU3HYECKHUE UCCIIEIOBAHNUS
COCTaBa U MPOCTPAHCTBEHHOU CTPYKTYpbl OMOMOJIEKYJI

23

Tumel KJIETOK: JyKapuoTUuYecKas W TpokapuoTudeckas. CTpyKTypHO-
GbyHKIMOHATBHBIE 00pa30BaHUS KICTKH.

Crtpoenue mnpokapuoThueckod kieTku. KiertouHass creHka Oaktepuil u
apxei. OCOOEGHHOCTH CTpPOCHHUS TeTepoTpoHOW U  aBTOTPOQHOI
MPOKAPUOTUYECKUX KJIETOK. MecTo U pojib MPOKAPUOT B OMOIIEHO3AX.
Crpoenue u (byHKIIMOHUPOBAHUE YKapUOTUYECKOU KJIETKHU.
[Ina3maTuueckass MemOpana (razmaneMma). CTpyKTypa MIa3MaTUueCcKoi
MeMmOpanbl. TpaHCHOpPT BeIIECTB Yepe3 IJIa3MaTUYECKYH) MeMOpaHy:
naccuBHbBIN (TudPy3us, oonerdyenHas nuddy3ust), akTHBHBIHN (IEPBUYHBIA U
BTOPUYHBI aKTUBHBIA TpaHcnopT). [lomynmpoHunaeMocts MeMOpaHsbl.
PaGoTa HaTpwmii-kanueBoro Hacoca. DHJOIMTO3: MUHOIMTO3, (ParomuTos.
Ok3omuto3. Knerounas crenka. CTpykTypa U QyHKIIUN KJIECTOYHON CTCHKHU
pacTeHul, rpudoB.

[uromna3ma. I{uto3omb. [{lutockeneT. JApuxenne nuTomnaasMbl. OpraHou bl
kieTku. OqHOMEeMOpaHHbIE OPTAHOU Bl KIIETKH: SHOTUIa3MaTHIECKast CETh
(OIIC), ammapat ['onbmKH, JIU30COMBI, UX CTpOCHHUE U (PYHKIIUU.
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B3aumocBsi3p  OJHOMEMOpPAaHHBIX ~ OpraHouAOB  KiIeTku.  CTpoeHue
rpaHyJiipHOro petukyiaymMa. CuHTE3 pacTBOpUMBIX OenkoB. CuHTE3
KJIETOYHBIX MeMOpaH. ['maakuil (arpaHyisipHBIN) SHIOMIA3MATHYECKHIMA
petukyinym. CekperopHas ¢yHKuus anmnapata [onpmku. Tpancnopt
BEILECTB B KJIIETKE. Bakyonu pacTUTENbHBIX KJIETOK. KIIETOYHBIN COK.
Typrop.

ITosmyaBTOHOMHBIE OPraHOUABI KJIIETKU: MUTOXOHIPUH, TUTACTHIBI.
Crpoenue u pyHKINKN MUTOXOHIpUI U TuiacTuA. [lepBudHbIe, BTOpUYHBIC

U CJIOXKHBIE TUIACTUABI (POTOCUHTE3UPYIOIIUX JYKapHOT. XJIOPOILIACTBHI,
XPOMOIUIACTBHI, JIEMKOIJIACTHI BEICIINX PACTEHUM.

Hemem6panusie opranounasl kietku CTpoeHue U GyHKIUH HEMEMOpPaHHBIX
OpraHousioB kietku. Pubocomel. MukpodunamenTsl. MbllieyHble KIETKU.
Muxkpotpy6ouku. Knetounsrii nuentp. CTpoeHne U ABUKEHUE KIYTUKOB U
pecHruek. MukpoTpy6ouku nurTormia3Mbl. L{eHTprois.

Anpo. O6osouka sigpa, XpOMaTHH, KapuoIia3ma, SAPbIIIKA, UX CTPOCHHUE U
GyHkuMu.  SnepHbli  OENKOBBII  MAaTpHKC. [IpocTpaHCTBEHHOE
pacrojio)KeHUe XpoMocoM B HHTepda3zHOM sjape. benku xpomaThHa —
TUCTOHBI.

Kierounsle BkirtoueHus. CpaBHUTENIbHAS XapaKTEPUCTUKA KIETOK 3YKapruOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHOI)

24

AccuMUISILIMS ¥ AUCCUMUJISILIS — JIBE CTOPOHBI MeTaboau3Ma. Tumsl oOMeHa
BEUIECTB: aBTOTPOGHBIA M TreTepoTpodHbIA. VYyacTHe Kuciaopoga B
OOMEHHBIX  MpOLEccax.  JHEPreTHYecKoe  O0O0ecledyeHHe  KIETKU:
npeBpaiienne AT® B oOMeHHbIX Tporieccax. DepMeHTATUBHBIN XapakTep
peakuil KJIeToyHoro Merabonmsma. @epMeHTHI, UX CTPOEHUE, CBOICTBA U
mexanu3m  geiictBus.  Kodepmentsl.  Orauuns  GepMEeHTOB  OT
HEOPraHWYEeCKUX  Karaau3aTtopoB.  benku-aktuBatopsl U O€NKH-
UHTUOUTOPBL. 3aBUCUMOCTh CKOPOCTH (DEPMEHTATHUBHBIX PEAKLHMA OT
pa3nIu4HBIX (aKTOPOB.

[lepBUUYHBIA CUHTE3 OPraHUYECKUX BELIECTB B KieTke. DotocuHTe3. Poib
xJoporacToB B mpoiiecce ¢oTocuHTe3a. CBeToBas M TeMHOBas (Dasbl.
[TponykTuBHOCT (oTOCHHTE3a. BrusHMe pa3nuuHbX (PaKTOPOB Ha
CKOpOCTh (hoTOCHHTE3a. 3HaUeHHE (OTOCUHTE3A.

XEeMOCHUHTE3. Paznoobpaszue OpPraHn3MOB-XEMOCHUHTETUKOB:
HUTpUUIUpYOMKEe  OakTepuu,  KenezobakTepuu,  cepoOaKTepuw,
BOJIOPOJHbIEC OAKTEpUHU. 3HAUCHHE XEMOCHHTE3A.

AHa3poOHble opranu3Mbl. Buabl Opoxkenus. IIpoaykTsl OpoxeHUss U HX
UCIOJIb30BAHUE YETIOBEKOM. AHA’pOOHBIE MUKPOOPTaHU3MbI KaK OOBEKTHI
OMOTEXHOJIOTHU U BO30YyIuTeNn OOJIe3HEN.

AspoOHbIE OpraHU3MBI. Drtamnsl AHEPreTUYECKOTO oOMeHa.
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[MoarotoButenbHplid 3Tan. [nukonu3 — OECKUCIOPOAHOE paclIeIIeHre
TJIFOKO3BI.

buonorudeckoe oOKMCICHHE, UK KJIETOYHOE JbIXaHue. Pojb MUTOXOHAPHIL B
nporeccax — OMOJOrMYecKOro  OKHcieHus. Lluknmyeckue — peaxiud.
OxucnurensHoe (ocopunupoBanue. llpeumymiectBa a’poOHOrO MyTH
oOMeHa BeIIeCTB mepen aHadpoOHBIM. D(h(HEKTUBHOCTh SHEPreTUYECKOTO
oOMeHa

2.5

Peakunn mMatpuyHOro cuHTe3a. [IpMHIMI KOMIUIEMEHTAPHOCTH B PEAKIUAX
MaTpUYHOrO  CHUHTe3a. Peanmu3anuss HacIEeICTBEHHOM  MH(pOpMAIUH.
['eHeTnueCckui KOJA, €r0 CBOMCTBA. TpaHCKpUNIUS — MATPUYHBIA CHUHTE3
PHK. [TpuHIMTIBL TPAHCKPUIILIUHN: KOMIUJIEMEHTAPHOCTb,
aHTUNAPAIIIEIBHOCTD, ACUMMETPUYHOCTD. TPaHCIISILMA U €€ ITalbl. Y4dacTue
TpancnopTHbix PHK B OuocunTeze Oenka. YcioBusi OMocHHTE3a Oelika.
KoaupoBanue aMmuHOKUCIOT. Posib pubocom B OMOcHHTE3E OeliKa.
Opranuzanusi reHoMa y MPOKapUOT U 3YKapHOT. Peryisiius akTUBHOCTH
reHoB y mpokapuot. ['unoresza onepona (®. XKakob, XK. Mano). Perynsus
OOMEHHBIX Mpo1ieccoB B kieTke. Kierounslili romeocTas.

Bupycsl — HekiieTouHble (hOpMBI )KU3HU U 00JUraTHbIe napasuTsl. CTpoeHue
MPOCTBIX U CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OaKTEpHOPAros.

BupycHsbie 3a00eBanus yenoBeka, )KuBOTHBIX, pactenuit. CITN ], COVID-
19, conmanbHbIe U METULIMHCKUE MPOOJIEMBI

2.6

Knerounslii 1uki, ero mepuoabl W peryisinus. Mutepdaza u MuTo3.
Oco0eHHOoCTH TPOLIECCOB, TpOTeKatoMX B MHTepdase. [loaroroBka KineTku
K neneHuto. [IpecunTeTnyeckuii (MOCTMUTOTUYECKUM), CUHTETUUECKUN U
MOCTCUHTETHUECKUH (MPEMUTOTHYECKUH ) IepUo bl HTEPGa3bl.
Marpuunbiii cunare3 [HK-penmmkanus. I[lpuanmner perumkannn JTHK:
KOMIIJIEMEHTAPHOCTh, ITOJyKOHCEPBATUBHBIA CUHTE3, aHTUIAPAJUIEIIbHOCTb.
Mexanusm permmkanuu  JIHK. Xpomocombl. CtpoeHue Xpomocom.
Tenomepsl U Temomepaza. XPOMOCOMHBIM Ha0Op KIETKH — KapUOTHIL.
Jumionaueli W raruiougHBI  HAOOpBl  XpomocoM. ['oMosoruyhbie
XpPOMOCOMBI. [10710BBIE XPOMOCOMBI.

Henenue wierku — Muto3. CTaguu MUTO3a U NPOUCXOASAIIUME B HUX
nmpoueccel. Tunbl Murto3a. Kapumoxkunes u uurokuHe3. buonornueckoe
3HQYEHUE  MHUTO3a. Perymanuss  MHTOTHMYECKOTO  IMKJIA  KJIIETKH.
[Iporpammupyemast KieToyHasi THOEIb — armomnTo3.

OyHKIIMOHAIbHAS T€HOMHKA

Opranusm kak OMOJIOrHYecKas cucreMa

3.1

O)IHOKH@TO‘IHBI@ ) KOJIOHHUAJIbHBIC, MHOTI'OKJICTOYHBIC OpraHu3Mbl
N MHOT'OTKAHCBBIC OPTaHHU3MBI.
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dopMbI pPa3MHOKEHHUSI OPTaHU3MOB: Oecrofioe (BKIItOYas BET€TATUBHOE) U
nojoBoe. Buapl 0Oecronoro pasMHOXKEHUS: IMOYKOBAaHUE, CIOPYJISIUA,
dbparmeHTaIys, KIOHUPOBAHHE.

[TonoBoe pazmuoxkenue. [losnoBbie KieTKH, uiau rametsl. Meios. Craguu
Meiio3a. [ToBenenue xpomocom B merose. Kpoccunrosep. buonormnueckuii
CMBICII M€H03a U MOJIOBOTO Tpouecca. Meno3 U ero Mecto B KU3HCHHOM
LIUKJIE OPIraHU3MOB.

[IpenzaponpieBoe pa3BuTue. I'ameToreHes y ;KUBOTHBIX. [1010BbIE XKeENe3bl.
OOpazoBanue M pa3BUTHE MOJOBBIX KJIEeTOK. CriepMaToreHe3 M OOTeHE3.
Crtpoenue moJoBbIX KIeTOK. OII0I0TBOPEHHE U SMOPUOHATILHOE Pa3BUTHE
KUBOTHBIX. CrHocoObl  OIUIOJOTBOPEHUS:  HApPY)KHOE, BHYTpPEHHEE.
[TapTenorenes.

WunuBunyanbHoe — pa3BuTue  opraHu3moB  (oHrorene3).  Cranuu
AMOpHOreHe3a >KUBOTHBIX (Ha mpumepe Jsarymku). JpoOnenue. Tumsl
npobienusi. OcoOEHHOCTH JPOOJICHHS MIICKOMUTAIONUIUX. 3apO/IbIIIEeBbIC
JucTku (TacTpynanus). 3akiajka OpPraHOB M TKaHEW W3 3apObIIIEBHIX
JUCTKOB. B3anmHOE BIMSHME 4YacTed Pa3BUBAIOLIECTOCA 3apOJbIlia
(aMOpuoHaJIbHAsT WHIYKIHUS). 3aKiajika IJIaHa CTPOEHUS >KMBOTHOTO Kak
pe3ysibTaT  UEPAPXUYECKUX B3aUMOJECHCTBUN TEHOB. Bnusanaue
Ha YMOPHOHAIIBHOE Pa3BUTUE PA3TUYHBIX (PAKTOPOB OKPYKAIOUIEH CPEJBbl.
Poct u pasuthe xuBoTHbIX. [locTamOpuoHanbubii nepuon. [lpsmoe u
HenpsMmoe pasutue. Pa3zputue ¢ Meramopdo3om y O€CHO3BOHOUYHBIX U
IT03BOHOYHBIX )KMBOTHBIX. BHUOJIOrMYECKOE 3HAUCHUE IPSIMOTO U HENPSMOT'O
pa3BUTHS, MX PACIPOCTPAaHEHUWE B MpUPOAE. THUMbl pPOCTa >KUBOTHBIX.
@akTOphl  PETryJISIMMA  POCTAa KUBOTHBIX MW  uenoBeka. Cramun
MOCTAIMOPHUOHAIBHOTO Pa3BUTHS Yy JKHUBOTHBIX M 4YesoBeka. llepuopsb
OHTOTEHE3a YEJIOBEKA.

PasMHoxxeHne u pasButue pacrtenmil. I'amerodur m crmopodur. Meiio3
B JKM3HEHHOM IuKJIe pacteHui. OOpa3oBaHue CIOp B Ipollecce Meiiosa.
['amerorene3 y pacteHuid. OmNIOJOTBOPEHHWE M PA3BUTHE PACTUTEIBHBIX
OpraHu3MoB. JIBOWHOE OIUIOJOTBOPEHUE Y IBETKOBBIX PACTECHHM.
OO6Opa3oBaHue U pa3BUTHE CEMEHU. MeXaHM3Mbl PEryJISIIIUM OHTOTEHE3a y
pacTEHUN U )KUBOTHBIX

3.2

Hctopusi CTaHOBIIEHHSI W pa3BUTHS TE€HETUKH Kak HaykKu. OCHOBHbIE
TEHETUYECKUE TIOHATUA W CUMBOJIBI. ['OMOJIOTMYHBIE XPOMOCOMBI,
aJUleJIbHbIE  TEHbI, aJbTEpPHATUBHBIC [PU3HAKU, JOMHUHAHTHBIA U
PELECCUBHBIN IPU3HAK, TOMO3UIOTA, TETEPO3UIOTa, YHUCTAsT JIMHUA,
TUOpUIbI, TCHOTHII, denoru. OcHOBHBIE METOJBlI I'€HETUKMU:
TUOPUI0IOTUYECKHM, IUTONOTMYECKUHM, MOJIEKYJISIPHO- T€HETHUECKUNA
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33

Mounorubpunnoe ckpemuBanue. IlepBbiii 3akoH MeHgenss — 3aKoH
eauHooOpaszusi THOPUIOB MEepBOTO TMOKoJeHus. [IpaBuino JOMUHUPOBAHUS.
Bropoii 3akoH Menaens — 3aKOH  pacCIICIUIEHUS  NPU3HAKOB.
[{uTomornuyeckue OCHOBBI MOHOTHOpPHUIHOTO CKpenuBaHus. [umoresa
YHUCTOTHI raMeT.

AHanu3upyloiee CKpEIIMBAHUE. [TpoMexxyTOUHBII XapaxkTep
HacJieoBaHus. Paciienienne npu3HakoB IPU HEMOJHOM JOMUHHUPOBAHUH.

JurnbpuaHoe  ckpenuBaHue. TpeTuil 3akoH MeHaens —  3aKoOH
HE3aBHUCUMOI'O HACIECOBAHMUS MPHU3HAKOB. lluTonornyeckue OCHOBBI
JUTHOPHUIHOTO CKpPEIMBAHUS.

CueruieHHOE HacyienoBaHue npu3HakoB. Pa6otel T. Moprana. CuernieHHoe
HACJICIOBAHHUE T€HOB, HAPYIICHUE CUETUIEHUS MEKIY T€HaMHi. XPOMOCOMHAs
TEOpUs HACIICICTBEHHOCTH.

['eneTnka nona. XpOMOCOMHBIA MEXAaHU3M OIPEIEICHHUS 110Ja. AyTOCOMBI U
MOJIOBBIE  XPOMOCOMBI. ['OMOramMeTHbli W  TIeTepOraMeTHBIM  TOJI.
['eHeTnueckast CTpyKTypa MOJIOBBIX XpoMocoMm. HacnenoBanue npu3HaKkoB,
CUEIUICHHBIX ¢ moJioM. ['eHoTHN Kak uenoctHas cucrema. [limerotponust —
MHO>KE€CTBEHHOE JICUCTBUE reHa. MHOX€CTBECHHBIN aJJICTIU3M.
B3auMojelicTBUe HeaIeIbHBIX TE€HOB. KoMIuieMeHTapHOCTh. JMNHCTAa3.
[Tomumepus

34

B3aumopeiicTBue reHotuna u cpeabl npu  GopMUpOBaHUU (PeHOTHUIIA.
N3MeHunBOCTh TIpU3HAKOB. KauecTBEHHBIE W KOJWYECTBCHHBIC MPU3HAKHU.
Buapl 13MEHUNBOCTHU: HEHACIIEICTBEHHAS U HACJIEACTBEHHAS.
Monudukanuonnas wu3MeHYUBOCTh. Ponb cpensl B (opmMupoBaHumM
MOIU(UKAIMOHHOW  M3MEHUMBOCTH. Hopma  peakiuum  npu3HaKa.
Bapuanuonnsiii psin u Bapuanmnonnas kpuas (B. Moranncen). CpoiicTBa
MOU(DUKAITMOHHON U3MEHUYHBOCTH.

['eHoTunnueckas NU3MEHYUBOCTD. CBoiicTBa T€HOTUITUYECKOM
W3MEHYMBOCTH. BHIBI I€HOTHIIMYECKON H3MEHYHMBOCTH: KOMOWHATHBHAaS,
MYyTalMOHHAsI.

KomOuHaTuBHass M3MEHYMBOCTH. Melo3 U TOJOBOM MpoOlECC — OCHOBA
KOMOHMHATUBHON W3MEHYHMBOCTH. POJIb KOMOWHATUBHOW HM3MEHYHUBOCTH B
CO3/IJaHUM TeHETHUYECKOTO Pa3HO0Opa3us B Ipejiesiax OAHOTO BU/IA.
MyTauroHHass M3MEHYHUBOCTb. BHUAbI MyTalWil: T€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W WHAYUUMPOBAHHBIE MyTaluu. SnepHbie
U [UTOIUIa3MaThuueckue myTtanuu. COMaTHYECKHE U TOJOBBIE MYTAallHMH.
[IprurHBl BO3HUKHOBEHMS MyTaluid. MyTareHel M UX BIUSHUE Ha
OpraHu3Mbl.  3aKOHOMEPHOCTH  MYTAllMOHHOTO  Mpolecca.  3aKOH
TOMOJIOTMYECKUX PSIOB B HacsieAcTBeHHOM n3MenurnBocty (H.M. BaBumos).
BuesnepHas U'3MEHYMBOCTh U HACJIEICTBEHHOCTh
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3.5

Kapuorun uvenoseka. MexayHapoaHas nmporpaMma MCCIEIOBaHUS F'€HOMaA
yejaoBeka. MeToabl HM3YYEHHMS] TE€HETHMKM YEJIOBEKAa: TeHEaJTOTHYEeCKUM,
OJIM3HEIOBEIH, LIUTOr€HETUYECKU, MOMYJIALIMOHHO-CTATUCTUYECKUM,
MOJIEKYJISIpHO-TeHEeTUUEeCKUil. COBpPEMEHHOE  OIpENeICHuEe T'€HOTHUIA!
MIOJJTHOTEHOMHOE CEKBEHUPOBAHME, TEHOTUIIMPOBAHWE, B TOM YHUCIIE
¢ momompbto Ill[P-ananu3a. HacnencrBeHHble 3a00jieBaHHS YeJIOBEKa.
['eHHBIC U XPOMOCOMHBIE 00JIE3HU YeoBeKa. bojie3Hu ¢ HaciiencTBEeHHON
MPEAPACIOIOKEHHOCThIO.  3HAUEHUE  MEIUIMUHCKOM  TEHETUKH B
MPEIOTBPAICHUN ¥ JICYCHUH TEHETHMYECKHX 3a00JIeBaHUN deIOBEKa.
CTBOJIOBBIE KJIETKHU

3.6

JomecTukanuss W CeleKIUs. 3apoXKICHUE CENEKUMH WU JOMECTHUKALUU.
VYuyenue H.U. BaBuinoBa o 1eHTpax NpPOUCXOXIEHUS U MHOrooOpasus
KYJIbTYpPHBIX pacTeHuid. Ponb cenekuum B CO3MaHUHA COPTOB PACTEHHUM U
opoJ1 )KUBOTHBIX. COpT, Mopoa, MTaMM. 3aKOH TOMOJIOTUYECKHUX PSIAOB B
HaclIeACTBeHHON wu3MeHunBocTH H.M. BaBumiaoBa, ero 3HaueHue s
CEJICKIIMOHHOM PabOTHI.

Metonpl cenekimoHHOW paboThl. McKyccTBEHHBIH OTOOpP: MAaCCOBBIM U
WHIUBUyaIbHBIA. DTambl KOMOMHAIMOHHOW cenekiuu. Hcnbitanue
poU3BOAUTENEH MO MOTOMCTBY. OTOOp MO T'€HOTHUIY C MOMOIIBIO OIICHKU
(eHoTuna NOTOMCTBA U OTOOP MO TEHOTHUITY ¢ moMolIbio aHanu3a JJHK.
HckyccTBeHHBIH ~ MyTareHe3 Kak  METOJ]  CEJIEKIIMOHHOW  paboThl.
PamnanMoHHBIi M XWMHYECKMHA MyTareHe3 KakK MCTOYHHK MyTaluu y
KYJIbTYPHBIX dbopm OPTaHU3MOB. Hcnonb3oBaHWe  T€HOMHOTO
pelakTUpOBaHUsA W MeTojnoB pekoMOuHaHTHRIX JIHK s momydenus
MCXOJHOT0 MaTepuaia JJisl CEJIEKIUH.

[TomyueHue MTOJIUILIIOUIOB. BuyTpuBnaosas ruOpuIU3aIns.
biu3kopoACTBEHHOE CKpelniuBanue, win WHOpuauHr. HepoacTBeHHOE
CKpelllMBaHWEe, WM ayTOpuauHr. l'erepo3uc ©W  €ro  MPUYMHBL.
Hcnonb3oBanue rerepo3uca B cenekiuu. OtTnajaeHHass TUOpUIn3aIius.
[Ipeononenue Oecrionus MEKBUAOBBIX THOPUAOB. JIOCTHIKEHUS CENEKIIUU
pacTEHUN U )KUBOTHBIX

3.7

OOBEKTBI, HCMOJB3yeMble B OMOTEXHOJOTHH, — KJICTOYHBIC M TKAHCBBIC
KyJbTYpbl, MHUKPOOPTaHU3MBI, WX XapaKTEPUCTHKA. |paauilMOHHAs
OMOTEXHOJIOTHS: XJIeOONeUeHre, MOTyYeHUE KUCIOMOJIOYHBIX MPOIYKTOB,
BUHOJIEJIHE. MukpoOHOIOTHUeCKHit CUHTE3. OOBEKTHI
MUKPOOHOJIOTUYECKUX TexHoJorui. [Ipon3BoacTBO Oenka, aMUHOKHCIIOT U
BUTAMUHOB. VICKyCCTBEHHOE OIUIOIOTBOPEHHUE. PEKOHCTPYKIIUS ANLIEKIETOK
Y KJIIOHUPOBAHUE KUBOTHBIX. METO/T TPAHCIUTAHTAIINH SIJIEP KIIETOK.
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XpoMOCOMHass M Te€HHas WHXeHepusa. VICKyCCTBEHHBIM CHHTE3 TI€Ha
U KoHcTpyupoBaHue pekomOuHanTHbIX [IHK. /locTrxkeHus u nepcrnekTuBb
XPOMOCOMHOM M TE€HHOW HWH)XXEHepUH. MeIuIHUHCKUE OMOTEXHOJIOTUHU.
Hcrnonb30BaHuE CTBOJIOBBIX KIETOK

Cucrema 1 MHOT0OOpa3ue OpraHu4IecKoro Mupa

4.1

buonornyeckoe pazHooOpazue opranu3smMoB. (CoBpeMeHHas cHCTEMa
opraHudeckoro mupa. [IpuHiuns! knaccugukanuu opranu3MoB. OCHOBHbIE
CHUCTEMAaTHYECKHUE TPYIIbl OPraHU3MOB.

OcoOCHHOCTH  CTPOCHHUS W JKU3HEACHTEIBHOCTH  OJHOKJICTOYHBIX
opraHu3MoB. bakrtepuu, apxeu, OJHOKIETOYHbIE TPUOBI, OJIHOKIECTOUYHBIE
BOJIOPOCHH, Jpyrue npoTucTthl. KosoHWanpHbIEe OpraHu3mbl. JIBH>KeHUHE
OJIHOKJIETOYHBIX OPraHu3MOB: aMeOOHJHOE, KI'YTUKOBOE, PECHUYHOE.
3ammTa y OJHOKJIETOYHBIX OpraHU3MOB. Pa3ipauMoCTh y OTHOKJIETOUHBIX
OpraHu3MoOB. TaKCHUCHI

4.2

MHOrokneTounbsle pacTeHus. B3anMoCBSI3b 4YacTel MHOTOKJIETOYHOTO
opranu3ma. TkKaHW, OpraHbl M CHCTEMBI OpPraHOB MHOTOKJIETOYHOTO
opranu3ma. OpraHu3m Kak eauHoe 1enoe. Tkanu pacteHuil. Turbl
pacTUTENIbHBIX TKaHEW: oOpa3oBareNibHAsl, TOKPOBHAs, MPOBOJASAIIA,
OCHOBHas, = MexaHuueckas.  OcoOeHHOoCcTH  CcTpoeHus,  (pyHKUui
1 PaCIIOJIOKEHUS TKAaHEeW B OpraHax pacTEHHI

4.3

BereratuBHble U TeHEpAaTUBHBIE OpraHbl pacTreHUW. DYyHKIHMU OpPraHoB U
cucreM opraHoB. Kapkac pactenuil. /[Bm>keHuEe MHOTOKIIETOYHBIX PACTEHUN:
Tponu3Mbl W HacTuu. lloryomeHnue BOAbI, YIVIEKUCIOTO Ta3za u
MUHEPAJIbHBIX BEIIECTB pacTeHUsIMH. Jlpixanue pactreruit. Juddys3us razon
yepes MOBEPXHOCTH KIETKU. TpaHCIOPTHBIE CUCTEMBI pacTeHUN. Beiaenenue
y pacTeHuil. 3aluTa y MHOTOKJIETOUHbIX pacteHuil. KyTtukyna. Cpencrtsa
[TACCUBHOM U XMMHUYECKOU 3a1uThl. DUTOHUUIBL.

Pa3ipa)xumMoCTh U peryisiuus y OpranusMoB. Pa3apaxuMocTs U peryJsinus
Y MHOTOKJIETOYHBIX pacTeHui. POCTOBBIE BEIECTBA U UX 3HAUEHUE

4.5

MHOrokJIeTOUHbIE >XMBOTHBIC. B3aMMOCBsA3b dYacTe MHOTOKJIECTOUYHOTO
opranu3ma. TkaHW, OpraHbl M CHCTEMBl OPraHOB MHOTOKJIIETOYHOI'O
opranusma. OpraHusm Kak eauHoe 1ienoe. ['omeocra3. TkaHM KUBOTHBIX
1 4yejgoBeKa. THUNbl >KMBOTHBIX TKAHEH: SMMTEIHAIbHASA, COSIUHUTEIbHAS,
MbIIIeyHasi, HepBHasi. OCOOEHHOCTU CTPOCHUS, (PYHKIIUA U PACTIONOXKEHUS
TKAHEW B OpraHax >KMBOTHBIX U YEJIOBEKa

4.6

Opranbl U CHCTEMBI OPraHOB XUBOTHbIX. DYHKIIMU OpPraHOB U CHUCTEM
opraHoB. Omopa Tena opraHu3MoB. CKeleThl OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX KUBOTHBIX. Hapy>KHbIN U BHYTpeHHHUI ckeneT. CTpoeHue
Y TUIBI COCTUHEHUS KOCTEN.
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JIBH>K€HHME MHOI'OKJICTOYHBIX >KMBOTHBIX. IIuTanue >XMBOTHBIX. lInTaHue
IMO3BOHOYHEIX JKMBOTHBIX. JIpIXaHHWE KHUBOTHBIX. KOXKHOE JBIXaHHE.
JKabGepHoe 1 JeToYHOE JhIXaHNE.

JIpIxaHue mo3BOHOYHBIX KUBOTHBIX. DBOJIIOIMOHHOE YCIOKHEHUE CTPOCHUS
JIETKUX II03BOHOYHBIX JKMBOTHBIX. JlpIXaTejibHas CHCTEMa 4YeJIOBEKa.
MexaHu3M BEHTWISIIIUU JIETKUX Y OTUI U MJIEKONUTAOMMX. TpaHCropT
BEILIECTB Y OpPraHu3MoB. TpaHCIOPT BEHIECTB y KUBOTHBHIX. KpoBeHOCHas
cucteMa u ee opranbl. KpoBeHOCHas cucTemMa MO3BOHOYHBIX KHWBOTHBIX.
Kpyru kpoBooOpamieHusi.  ODBOJIIOLMOHHBIE  YCIOXXHEHUS  CTPOEHUS
KPOBEHOCHOM CHUCTEMBl  IMO3BOHOYHBIX  JKHBOTHBIX. Brigenenue
y opraHu3MoB. Breigenenue y >KUBOTHbIX. COKpaTUTEIbHBIE BaKyOJIH.
Opransl BeiieneHus. CBsI3b MOJOCTH TEIA C KPOBEHOCHOM U BBIAEIUTEIBHOMN
cucteMaMH. BpbljieieHMe y T03BOHOYHBIX JKMBOTHBIX. 3allldTa Yy
MHOTOKJIETOYHBIX ~ JKMBOTHBIX.  [IOKpoBBI W WX  IPOU3BOJHEIE.
Pazipa)kuMOCTh W peryjslMsi y OpraHu3MOB. PazapaxumocTs Yy
OJIHOKJICTOUHBIX OpPraHu3MoB. Takcuchl. Pa3ipa’kuMOCTh U peryisiuus y
MHOTOKJIETOYHBIX pacTeHu. POCTOBBIE BellleCTBA U UX 3HAUCHHE.

HepBHass cucrema u peduiekTopHas pPEryasuus Y MHOTOKIETOYHBIX
JKUBOTHBIX. HepBHAs cucTtema M €€ OTnaelNbl. DBOJIONHUOHHOE YCIIOKHEHUE
CTPOECHHUSI HEPBHOM CUCTEMBI Y JKMBOTHBIX.

Pa3paboTka anroputMoB u nporpamm jst 3PQGeKTUBHON (HYHKIIMOHATBHOM
QHHOTAIlMM TEHOMOB, TPAHCKPUIITOMOB, IIPOTEOMOB, METabOJIOMOB
MUKPOOPTaHU3MOB, PACTCHUHN, ’KUBOTHBIX U YEJIOBEKA

OpFaHI/IBM YCJIOBCKA M €I'0 310POBbLEC

5.1

Opranbl U CHCTEMBl OpraHoB uyejoBeka. OTHenbl TOJOBHOIO MO3Ta
MO3BOHOYHBIX KUBOTHBIX. Peduiekc u pednexkropHas ayra. besycnoBHbie
U ycioBHbIe pediiekchl. ['ymopanibHas peryisius U SHIOKPUHHAS CUCTEMa
JKUBOTHBIX W 4esnoBeka. JKene3bl SHIOKPUHHON CHUCTEMBbl U UX TOPMOHBI.
[elictBue TOpMOHOB. B3aMMOCBSI3b HEPBHOM M SHIOKPUHHOW CHCTEM.
['unotamamo-runoduzapuas cucrema. Pedraekc u pediekropHas gyra.
besycrioBHbIE U yCTIOBHBIE pedIeKChl

5.2

3ammra opranusma ot oosiesHelt. iIMMyHHas cuctema uenoBeka. Kietounbii
51 TyMOpPaJIbHbIN MMMYHUTET. BpoxnenHsin, npUOOPETEHHBIN
cneurduueckuit UMMYHHUTET. Teopus KJIOHAJIbHO-CEJIEKTUBHOTO
ummyHnuteta (I1. Opnux, ®.M. bepuer, C. Tonerasa). BocnanurenbHbie
OTBETHl OPraHu3MOB. Poyib BpPOXACHHOTO HMMMYHUTETa B Pa3BUTHH
CUCTEMHBIX 3a001€BaHUN

53

KpoBenocnas cucrema u ee opranbl. Cep/le, KpOBEHOCHBIE COCYIbI U KPOBb.
Kpyru kpoBooOparnienusi. Pabora cepaia u ee perymisius
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5.4

Ipixanue uyenoBeka. Juddys3us ra3oB uepe3 MNOBEPXHOCTh KIETKH.
JlprxaTenpHasi cuctemMa 4enoBeka. JlpixaTenbHasi MOBEPXHOCTh. Peryisinus
IbIXaHus. J{pIxaTeIbHbIC 00BEMBI

5.5

[TumeBapuTenbHas cuctema yenoBeka. OTaeNbl TUIIEBAPUTEILHOTO TPAKTa.
[TumeBapuTenbHbIe JKelie3bl. BHYTPUIIONOCTHOE U  BHYTPUKIETOYHOE
MUIIEBAPEHUE

5.6

[ToxpoBbl u ux npousBogHble. Opranbl BblaeneHus. [louku. CtpoeHue
U (QyHKUMOHUpOBaHHE HedpoHa. DuUIbTpalus, CeKpenus u oOpaTHOE
BCAChIBaHHE KaK MEXaHH3Mbl pabOThl OpraHoB BelneieHus. OOpa3oBaHue
MOYH Y YeJIOBeKa

5.7

JIBr>keHue yenoBeka: MblleuHas cucrema. CKelleTHbIE MBI M UX padoTa.
CtpoeHue 1 TUIBI COEAMHEHUS] KOCTEN

Teopus 3Bosroruu. Pa3Burtne xu3HU Ha 3emiie

6.1

OpomonnoHHas Teopus Y. JlapBuHa. Ilpennoceulku BO3HMKHOBEHUS
napBuHu3Ma. JKus3Hp u Hay4dHas aesrensHocTs Y. JlapBrHa.

JBrxymme cwibl 3Boimouud  BugoB 1no Y. JlapBuHy (BbICOKas
MHTEHCUBHOCTb Pa3MHOXEHUS OPraHU3MOB, HACJIEICTBEHHAS! N3MEHUNBOCT,
0opn0a 3a CyIleCTBOBaHUE, ECTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOD).
Odopmnenue cunrerndeckord Teopun 3Boornuu (CTD). HeitrpanbHas
Teopusi 3Bomonuu. COBpeMEHHasi 3BOJIOIMOHHAs Ouoyiorus. 3HadeHue
HBOJIIOLIMOHHOW TEOpUHU B (POPMHUPOBAHUU €CTECTBEHHO-HAYYHON KApPTUHBI
MUpa

6.2

[TonynsAnuys kKak aneMeHTapHas eAuHUIA 3BOoIH. COBPEMEHHBIE METObI
OLIEHKU T€HETUYECKOT0 pa3Ho00pa3us U CTPYKTYpbl nomysiuil. 3mMeHnenue
reHo(oH/1a MOMYJIALUU KaK 3JIEMEHTAPHOE 3BOJIIOLMOHHOE SIBJIIEHHE. 3aKOH
reHetTudeckoro pasHosecus Jlx. Xapau, B. BaitnOepra.

DneMeHTapHble (HAKTOPHI (IBMXKYIIHUE CHUIIbI) DBOJIIOIUUA. MyTaIlMOHHBIM
npouecc. KomOunaruBHas wu3mMeHUMBOCTb. Jlpeld reHoB — ciydaiiHble
HEHaNpaBJieHHblE W3MEHEHHUs 4YacTOT ajjiesned B momyisauusax. O¢gekr
ocHoBarensi. Murpauuu. M3onsuus — nonyssAumid:  reorpaduyeckas
(mpocTtpaHcTBeHHAs ), Ononorudeckas (penpoayKTHBHAS).

EctecTBeHHbIl 0TOOp — HampaBisitommil gakrtop sBomonuu. Dopmbl
€CTECTBEHHOTO OTOOpa: IBIKYIIHMKA, CTAOWIM3UPYIONIMMA, pa3phIBAIONIUI
(mm3pyntuBHbIi). [TomoBoit 0TOOP.

[Tprcnoco0NeHHOCT, OpPraHU3MOB KakK  pe3yjbTaT MHKPOIBOJIIOLNH.
Bo3HuKHOBEHHE TPHUCHOCOOJIEHU Yy OpraHu3moB. Apomopdo3bl U
YIMOAaNTalU K. [Tpumepsr MPUCTIOCOOICHHIA y OPTraHU3MOB.
OTHOCHUTENIBHOCTH MTPUCTIOCOOJIEHHOCTH OPTraHU3MOB.
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Bun, ero kpurepuum u cTpyKrypa. BumooOpa3oBaHue Kak pe3yiabTaT
MUKPO3BOITIONMH. M30msmus — kioueBoid ¢paktop BugoobpaszoBanus. [lytu
U crmocoObl  BUIOOOpa3oBaHMs: ayuionaTpuieckoe (reorpaduueckoe),
CUMIIATPUIECKOe (IKOJIOTUYECKOE), «MTHOBEHHOE» (TIOHIIONIU3AIIN,
ruOpuan3anysi). JITuTeTbHOCT SBOTIOIMOHHBIX TIPOIECCOB.

MexaHu3Mbl GOpMUPOBAHUS OHOIOTUIECKOTO pa3HOOOpasHsl.

Ponp »BomonuonHOW Ouonorun B pa3paboTKe HAyYHBIX METOJOB
coxpaHeHus1 OnopazHooOpasust. MUKPOIBOIIOIHS M KOBOJIIONHUS MTaPa3UTOB
U UX X0351eB. MexaHu3Mbl ((OPMUPOBAHHS YCTONYUBOCTH K aHTHOMOTHKAM H
crioco0ObI 00PHOBI ¢ HEl

6.3

Metonbl u3ydeHuss MakposBosonuu. [lameoHToNOrHMYecKre METObl
u3ydeHus: spojonuu. llepexomnsie GopMbl U (UITOTEHETUYECKUE PSIIbI
OpPraHHU3MOB.

buoreorpaduyeckue meronbl uzydenust sBontonuud. CpaBHeHue GIopsl U
(dbayHbI MATEpPUKOB U OCTPOBOB. buoreorpadguueckue oomactu 3emau. Bussi-
OHACMUKU U PEJIUKTHI.

OMOPHOJIOTUYECKHE U CPABHUTEIHLHO-MOP(OIOTHUECKUE METO/IbI U3YUEHUS
HBOIIOIMH. ['eHeTUUeCcKre MEXaHU3MbI IBOJIIOIIMKM OHTOT€HE3a U MOSBICHUS
HBOJIIOIMOHHBIX HOBIIECTB. ['OMOJOTMYHBIE ¥ aHAJIOTHYHBIC OpPTaHBI.
PyaumenTapaple opraHbl W aTaBU3MBL.  MOJICKYJISIPHO-TEHETUYECKHE,
OMOXUMHUYECKHE M MaTEMaTHYECKUE METOJbl H3YUYCHHS] HBOJIIOIUU.
["'oMonoru4HbIC TCHBL. CoBpemMeHHBIC METO/TbI MTOCTPOEHUS
(UIOTEHETUYECKUX JIePEBBEB. XPOMOCOMHBIE MYTAIlMM W  JBOJIFOIUS
T€HOMOB.

OO6mue 3akOHOMEPHOCTH (TpaBuIa) 3BoJoIK. HeoOpaTuMOCTh 3BOTIOIIUH.
AnantuBHas paguaius. HepaBHOMEpPHOCTh TEMITOB YBOJTIOIIUU

6.4

Hayunble THUMIOTE3bl TPOUCXOXKIECHUA KU3HM Ha 3emie. AOUOreHes
u ma"Hcnepmud. JloHay4yHble TIPEACTABICHHUS O 3apOXKICHUU JKU3HU
(kpearmmonn3M). ['UmoTe3a MOCTOSIHHOTO CaMO3apOXKIACHUS KU3HU U €€
onposepxkerne onbitaMu ®. Penm, JI. Cnamwrmannanum, JI. Ilacrepa.
[TpoucxoxxieHre KU3HU U aCTPOOUOJIOTHSI.

OcHoOBHBbIE JTanbl HEOPraHU4EeCKOU JBOJIIOLIUU. IImanerapHas
(reonmoruueckas) dBoMOLMSA. XUMUYECKasi IBOJIOIUsI. AOMOTEHHBIH CUHTE3
OopraHuyecKkux BemlecTB U3 Heopranndeckux. OnbiT C. Musnepa u I'. FOpu.
OO6pazoBanue moJMMepoB U3 MoHOMepoB. KoarepBaTHas rumore3a A.M.
Omnapuna, runore3a nepBuyHoro OymboHa Jx. XommeiHa, TeHeTHYeCKas
runore3a I'. Memnepa. Pu6o3umser (T. Yek) u runoresa «mupa PHK» V.
['un6epra. DopmupoBaHre MeMOpaH ¥ BOZHUKHOBEHHE MPOTOKIETKH. McTopus
3eMau U METOAbl €€ u3yueHus. lckomaeMble OpraHMYECKHE OCTaTKHU.
['eoxpononorust u ee Meroasl. OTHOCHUTENbHAS U a0COMIOTHAsS
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reO0XpOHOJIOTHUs. ['€0XpoHOIOrHYecKas Kajia: S0HbI, 3pbl, IEPUOJIBI, STTOXH.
HauaneHble STanbl opraHndeckoil sBomtounu. llosiBneHne u 3BoNIOLUA
NEPBBIX KJIETOK. OBOJIONUS MeTaboin3ma. Bo3HUKHOBEHHE TMEpPBBIX
skocucteM. CoBpeMeHHbIe MUKPOOHBIE OMOIIJICHKM KaK aHaJor MEepBBIX Ha
3emute cooOiecTB. CtpomMaTonuThl. [IpoKaprOTHI M 3YKapUOTHI.
[IpoucxoxieHue AYKapUOT (cumbuorenes). DBOJIFOLIUOHHOE
MIPOUCXOKIECHUE BUPYCOB. [[porcX0kaeHNEe MHOTOKIIETOYHBIX OPIraHU3MOB.
BO3HUKHOBEHNE OCHOBHBIX TPy MHOTOKJIETOYHBIX OPraHU3MOB.
OcHOBHBIE ATanbl 3BOJIOLMK BHICIINX pacTeHuil. OCHOBHBIE apoMOP(O3b
pacrennii. Beixon pactenui Ha cymy. llosiBieHne criopoBbIX pacTeHUN M
3aBoeBaHuE UMU cymd. CemeHHbIe pacTeHus. [IponcxoxkneHne BETKOBBIX
pacTeHui.

OCHOBHBIE ATanbl ABOJIIOLUHU KUBOTHOTO MHUpa. OCHOBHBIE apOMOP(O3bI
KUBOTHbIX. Bennckas ¢ayna. KemOpulickuii B3pbIB — TIOSBIICHUE
COBpeMEHHBIX THUNOB. IlepBble XOpmoBble >XHUBOTHbIE. JKM3HB B BOJE.
OBomonsl  1M03BOHOYHBIX. [Ipoucxoxaenne am¢puOMil U  penTUIHM.
[IpoucxoxeHHEe MIICKONMTAOIMX W OTUL. [IpuHOMO KIH0YEBOTO
apoMopdo3a. OcBoeHHE OECIIO3BOHOYHBIMU U MO3BOHOYHBIMH KUBOTHBIMH
CYILH.

Pasputne xu3HM Ha 3emiie MO dpaM M NEPUOJAM: apXeH, IPOTEPO30U,
najgeo3oi, Me3030M, KaiHo30M. OOmas XxapakTepUCTHKa KiIUMaTa
U TeoJornyeckux ImpoueccoB. [losBieHHE H pacuBeT XapaKTEPHBIX
OpraHU3MOB. YTJIe00pa30BaHUE: €ro YCIOBUS U BIMSIHHUE HA Ta30BbIA COCTAB
aTMOCQEepBHl.

MaccoBble BBIMUPaHHS — 3KOJIOTMYECKUE KPU3UCHI Mpouuioro. IIpuduHb
Y CIIEJICTBUSI MAaCCOBBIX BIMUpaHUil. COBpEMEHHBIIN SKOJIOTMUYECKUI KPU3HC,
€ro 0COOEHHOCTH

6.5

Paznenbl u 3amaun antponosoruu. Meroael antponosiorud. CTaHOBJIEHUE
NPEACTABICHUN O MPOUCXOKIECHUU uenoBeka. COBpEMEHHbIE Hay4YHbIE
TEOPUH.

CxoncTtBo uenmoBeka € KMBOTHBIMU. (CHCTEMaTUYECKOE TIOJIOKEHUE
yesoBeka.  CBHJIETENbCTBA  CXOJACTBA  4YEJIOBEKA C  JKMBOTHBIMU:
CpPaBHUTEJIBHO-MOP(}OJTOTUUECKHE, AMOPHUOJIOTHYECKHUE, dbusuonoro-
OnoxuMuueckue, mnoBeAeHYeckrne. OTiAM4Yus 4YelnoBeKa OT >KUBOTHBIX.
[IpsiMoXOXkAeHNE W KOMIUIEKC CBSI3aHHBIX C HUM Mpu3HAKoOB. Pa3Burtue
TOJIOBHOT'O MO3ra ¥ BTOPOW CUT'HAJIbHOW CUCTEMBI.

JIBmkymue cuibl (pakTopbl) aHTpOIOreHe3a: OUOIOTHYECKHE, COLUaIbHBIE.
CooTHolIeHNEe OMOJIOTUYECKUX U COLUATBHBIX (PAKTOPOB B aHTPOIIOTEHE3E.
OCHOBHBIE CTaUU AHTPONOreHe3a. ABCTPATIONUTEKH — JBYHOIHE MPEIKU
moae. YenoBek ymenslil, IepBble U3TOTOBJIECHUS OPYAUi Tpyna. Yenosek
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IPSIMOXOSIINM U TIEPBBIA BBIXOJ JIOACH 3a mpeaensl Adpuku. Yemnosek
reiienb0eprekuii — 00Iui MpeIoK HEaHIEPTATLCKOT 0 YEJIOBEKA U UEJI0BEKA
pa3syMHOro. YemoBek HeaHIepTATbCKUN KaK BUJ JIFOJEH XOJIOTHOTO KJIMMATa.
YenoBek pa3yMHBII COBPEMEHHOTO THIIA, JCHUCOBCKUI YEJIOBEK, OCBOCHUE
KOHTHMHEHTOB 32 IpesienamMmu AQppuku.

DBOJIOIUS COBPEMEHHOI'O 4eoBeKa. ECTeCTBEHHBIM O0TOOP B MOIMYJISILIMSIX
yenoBeka. MyTalMOHHBIA mporecc M noaumopdusm. IlomynsunoHHbIe
BOJIHBI, Jpeiid reHoB, murpanus U «3($(EKT OCHOBATENS» B MOMYJISIHIX
COBPEMEHHOTO YEJIOBEKA.

Yenoseueckue pacel. Ilonstue o pace. bosblme pacel: eBpomneouHas
(eBpaswmiickas), aBCTpalio-HErpoujHas (IKBaTOpUAJIbHAS), MOHTOJIOWIHAS
(a3maTcko-aMepuKaHcKasi). Bpems u myTH pacceneHus yeaoBeKa o IIaHeTe.
EnuHcTBO uwenoBedeckux pac. HayuHas HECOCTOATENBHOCTh pacu3Ma.
[Iprcnoco0IeHHOCTh YeNOBEKa K Pa3HbIM YCIOBHSIM OKPYXAIOLIEH Cpebl.
Bnusinue reorpaduueckoil cpenpl U Apeilida reHoB Ha MOp(OIOTHI0 U
(U3HOJIOTHIO YeTIOBEKA

7 DKOCHCTEMBI U MPUCYIINE UM 3aKOHOMEPHOCTHU
7.1 Pasznensl u 3agaun 3xonorun. CBA3b SKOJOTHH C IPYTUMU HAyKaMHU.
Metonas! skonorun. IloneBsie HaOMOAEHUSA. DKCIEPUMEHTHI B 3KOJIOTUU:
MPUPOJIHBIE U TabopaTopHbie. MoenupoBaHre B 3KOJIOTUH. MOHUTOPUHT
OKpY’Karolen Cpeibl: JIOKAIbHBIN, peTUOHATBHBIN U TJI00aTbHBII
7.2 DKkoJiornueckue (PaKkTopbl M 3aKOHOMEPHOCTH X JiercTBUs. Kiaccudukanus

IKOJIOTUYECKUX (HaKTOPOB: aOMOTHYECKHE, OMOTHYECKHUE, aHTPOIIOTCHHEIE.
OO0mue 3aKOHOMEPHOCTH JEHCTBUS 3KoJiornmueckux (akropos. [IpaBuio
munumyMa (K. IlInpenrens, 0. JIu6ux). TonepaHTHOCTb. DBpUOMOHTHBIE U
CTEHOOMOHTHBIE OPTaHU3MBI.

Aobuotnueckue ¢dakToppl. CBeT Kak »Kojormueckuii (axrop. [ericTBue
pPa3HBIX YYacCTKOB COJIHEYHOTO CIIEKTpa Ha OpPraHU3MBI. DKOJIOTHYECKUE
IPYIIBI PACTEHUH U )KUBOTHBIX TIO OTHOIIEHUIO K cBeTy. CUTHaNBbHAS POJIb
ceera. dotonepuoausM. TemmepaTypa Kak »HKOJOTHYECKUH (akTop.
[eiicteue  TemMmepartypsl Ha  opraHu3mbl.  [loMKWJIOTEepMHBIE U
TOMONOTEpPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHbBIE OPTaHU3MBI.
BnaxuocTts kak skosornueckuii (axrtop. IlpucrnocoOnenHusi pacteHuid K
nojanepkaHuo  BoaHoro Oamanca. Kiaccudukanus pacteHudd 1o
OTHOIIIEHUIO K Boje. [Ipucmoco6nenns )KUBOTHBIX K M3MEHEHHIO BOJHOTO
pexuMa.

Cpenbl oOMTaHHUS OPraHU3MOB: BOJIHAs, HA3€MHO-BO3YyIlIHAs, TTOYBEHHA,
rmyOvHHAs TOAMOYBEHHAs, BHYyTpHOpraHU3MeHHas. DHU3UKO-XUMHUUYECKUE
0COOEHHOCTH cpe obuTanus opranu3mMoB. [IpucrnocoOneHust OpraHu3MoB K
KU3HU B Pa3HbIX CPEIax.
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buonornyeckue putmbl. BHemHue u BHyTpeHHHE PUTMbL. CyTOYHBIE H
TOJUYHbIE PUTMBL.  [IpUCIIOCOONIEHHOCTh OPraHu3MOB K CE30HHBIM
WU3MEHEHUSIM YCIIOBUN KU3HH.

XKuznennoie ¢Gopmbl opranuzMoB. [loHsiTHE 0 KU3HEHHOU dopMe.
XuzHeHHble (GOpPMBI pacTEHUM: JEpeBbs, KYCTAapHUKH, KyCTapHUYKH,
MHOTOJICTHUE TPaBbl, OJIHOJIETHUE TpaBbl. JKW3HEHHbIE (OPMBI KUBOTHBIX:
TUAPOOHOHTHI, TEOOMOHTHI, a3pOOHOHTHL. OCOOEHHOCTH CTPOEHUS U 00pasa
KU3HU.

buotnueckne  ¢akropel.  Buasl  OMOTHYECKHMX  B3aMMOCHCTBHIA:
KOHKYpPEHLUs, XMIIHUYECTBO, cuUMOMO3 u ero ¢opmbl. I[lapasutusm,
KOoonepanus, MYTYyaJu3M, KOMMEHCAIIN3M (KBapTUPAHTCTBO,
HaxjeOHu4yecTBo). Herpoduueckue  B3aumopelcTBus  (TONMUYECKUE,
dopuueckue, Gpadpuueckue). 3HadyeHHE OMOTUUECKUX B3aUMOACUCTBUN ISl
CYILIECTBOBAHMSI OPraHU3MOB B cpeie oouTaHus. [[pUuHINUI KOHKYPEHTHOrO
VCKJIFOUEHHS

7.3

OKOJIOTHYECKHE  XapakTepucTukn  nomyssinud.  [lomymsmus  kak
Ouonornyeckas cucremMa. Ponb HEOTHOPOAHOCTU Cpenbl, (PUINYECKHUX
OappepoB U  OocoOeHHOCTeW Ouojoruu BHUIOB B  (hOpMHpPOBAHUU
IIPOCTPAHCTBEHHOM CTPYKTypbl momyysanuii. OCHOBHBIE ITOKa3aTeln
MONYJISIUU: YUCIEHHOCTh, TUIOTHOCTh, BO3PACTHAs M IOJIOBAsl CTPYKTYpa,
POXKAAEMOCTD, IIPUPOCT, TEMII POCTA, CMEPTHOCTh, MUTPALIUS.
DKonornyeckas CTpykrypa nomyiasuuu. OeHKa YMCIEHHOCTH MOITYJISLHH.
JlvHamMuka TmONMyNSAUMA W €€ PErysauus. DHOTHYECKMM MOTEHIMAaN
nonyysiquu. MognenupoBaHue JUHAMMKKA Tonyssinuu. Kpusble pocrta
YUCJIEHHOCTH Tonyysinuu. KpuBble BbDKMBaHHUs. Perynsanus 4ncIeHHOCTH
HOMYJISIMMA: POJb (PAKTOPOB, 3aBUCALIMX M HE 3aBUCSIIMX OT IMJIOTHOCTH.
DkoJnoruueckue crpateruu BuaoB (r- u K-crparerun).

[Tonsitue 06 3KoNornyeckor Huiie Buaa. Mecrooburanue. MHoromepHas
Mozenb  dkonorndeckor — Humm k.M.  XarumHcona.  Pasmepsl
DKOJIOTHYECKON HUIIM. [loTeHnanbHas u peain30BaHHAs] HULIH.

Bun kak cucrema nonynsanui. Apeanbl BUJIOB. BuUIBl M MX JKU3HEHHBIC
CTpaTeruu. 3aKOHOMEPHOCTU IIOBEIEHUS M MUIPAlUid KMBOTHBIX.
buosornueckne MHBa3uM 4yKEpOAHBIX BUIOB

7.4

CoobmiectBa opranu3moB. buoreno3z u ero crpykrypa. CBsS3u MexIy
opraHM3MaM B OHOIIEHO3€. DKOCHCTeMa Kak OTKphITas cuctema (A.J[x.
Tencnu). @OyHKUUMOHAIbHBbIE OJIOKM OpPraHU3MOB B DKOCUCTEME:
OPOAYLEHThl, KOHCYMEHTBI,  peayleHThl. Tpoduueckue  ypOBHHU.
Tpoduueckue mnenu u cetu. AdGuotuyeckue OJ0ku 3KkocucteM. [louBwl
Wbl B 3KocrucTeMax. KpyroBopoT BEIECTB M IOTOK SHEPTUH B 3KOCHCTEME.
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OCHOBHBIE ~ IIOKa3aTeId  JKOCUCTEMBI. bHoMacca UM NpORYKIMSL.
DKOJIOTUYECKHUE MUPAMU/IbI UHCEN, OMOMACcChl U SHEPTHUM.

HanpaBiieHHble  3aKOHOMEpHBIE CMEHBI COOOIIECTB —  CYKIIECCHUHU.
[lepBuuHbIE M BTOPUYHBIE CYKUECCUM M HMX NPUYUHBL. AHTPONOTE€HHBIE
BO3/eiicTBUS Ha cykueccuu. KimmmakcHoe cooOuiectBo. buopaznooOpasue u
IIOJIHOTA KPYTOBOPOTA BELIECTB — OCHOBA yCTOMYMBOCTH COOOIIECTB.
[IpupoaHbie 3KOCUCTEMBI. AHTPOIIOTEHHBIE YKOCUCTEMBI. ATPOIKOCUCTEMA.
ArpoueHo3. Paznuuuss MexAy AHTPONOT€HHBIMH W MPUPOIHBIMHU
DKOCUCTEMAMH.

VYpboskocuctembl. OCHOBHBIE KOMITIOHEHTHI ypOo3kocucteMm. ['opoxackas
¢nopa u payna. CuHaHTpOnM3aLus ropojackoi ¢aynsl. buonornueckoe u
XO34HCTBEHHOE  3HAYCHHME  arpo’KOCUCTEM U ypOOIKOCHCTEM.
3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJEHCTBUI OpraHU3MOB
B DKOCHCTEMAX.

[lepeHoc 5SHEpruM U BEHIECTB MEXKIAY CMEXKHBIMH 3KOCHUCTEMaMHU.
YCTOMYMBOCTh OPraHW3MOB, NOMYJIAIMA M OJKOCUCTEM B YCIOBHSX
€CTECTBEHHBIX U aHTPOIIOI'€HHBIX BO3ACHCTBUN

7.5

buocdepa — obuernnanerapHas obojiouka 3eMiM, TI€ CYLIECTBYET WIH
cyllecTBoBasia u3Hb. Yuenue B.M. Bepnaackoro o 6uocdepe. Obnactu
ouocdeps! u ee coctan. JKuBoe BelecTBo Ouochepsl v ero PyHKIUH.
3aKOHOMEPHOCTH CyllecTBoBaHUs onocdepbl. OcoOeHHOCTH Onochepsl Kak
rno0anbHOM AKOcHUCTeMBI. J[MHamuyeckoe paBHOBecue B Ouocdepe.
KpyroBopoTbl BelecTB U OMOreOXMMHYECKHE LUKIBI (Yriiepoja, a3oTa).
PurmudHOCTS siBIIeHM B Onocdepe.

3oHanbHOCTh Ouocdepsl. [lonstue o Ouome. OCHOBHbIE OWOMBI CYIIIH:
TYHJIpa, XBOMHbBIE Jieca, CMEIIAHHbIE M IIMPOKOJIMCTBEHHBIE Jieca, CTEMH,
CaBaHHBI, IYCTHIHH, TPOMUYECKUE Jieca, BBICOKOTOphs. Kimmar,
PaCTUTENBHBIN U KUBOTHBIM MUP OMOMOB CYIIIH.

Ctpyktypa 1 pyHKIHS )KUBBIX CUCTEM, OIIEHKA UX PECYpPCHOTO MOTEHIINAA
u 6uocepHbIx QyHKIUI

7.6

OKOJIOTUYECKHE KPU3UChl M WX NpUYMHBL. Bo3aeicTBue YenoBeka Ha
ouocdepy. 3arpsi3HEHIE BO3AYIIHOM cpeabl. OXpaHa BO3ayxa. 3arps3HeHHe
BOJIHOM cpeapl. OxpaHa BOAHBIX pecypcoB. Paspymienue mouBsl. OxpaHa
ITIOYBEHHBIX pecypcoB. 3MeHenue kimmara.

AHTpOIIOr€HHOE BO3/ICMICTBUE HA PACTUTEIBHBIN U )KMBOTHBIN Mup. OXpaHa
pPacCTUTENIBHOTO M JKUBOTHOTO Mupa. OCHOBHBIE NPUHLMUIIBI OXPaHbI
npuponbl. Kpacueie kauru. Oco0o oxpaHsieMble NMPUPOAHBIE TEPPUTOPHUH
(OOIIT).

borannyeckue caapl ¥ 300JI0TMYECKHE TTAPKH.
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OCHOBHBIC MPUHIIUIIEI YCTOMYMBOTO Pa3BUTHS YEIOBEUECTBA U MPUPOJIBIL.
PannonanbHoe MPHUPOAONONIB30BAaHUE M COXpPaHEHHE OHMOJIOTHYECKOTO
pazHooOpa3us 3emiin

163




		2025-10-27T09:43:04+0300
	ГОСУДАРСТВЕННОЕ АВТОНОМНОЕ ОБЩЕОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ ПЕНЗЕНСКОЙ ОБЛАСТИ "МНОГОПРОФИЛЬНАЯ ГИМНАЗИЯ № 13"




