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®denepanbHas padoyasi nmporpamma o yueOHomy npeamety «buonorusy (yriayOnaEHHbIM
ypoBeHb) (mpenMeTHass obOmactb «EcTecTBEHHO-Hay4yHble INpeaMeETh»)  (manee
COOTBETCTBEHHO — TMpOorpaMma MO OHOJOTHHU, OWOJIOTHS) BKIIOYAET MOSICHUTEIbHYIO
3aMKCKy, COJEpKaHue OOy4YEeHUSsl, TUIAHUPYEMbIE PE3YJbTaThl OCBOCHHS IPOTPaAMMBI 110
OHOJIOTUH.

[TosicHuTenpbHAS 3aMKMCKa OTpa)kaeT OOIIME IeJIM U 3a/1a4yd U3Y4YeHHUs] OHOJIOTHH,
XapaKTePUCTUKY TMCHUXOJIOTHMYECKUX MPEINOChUIOK K €€ HM3YyYEHUIO OO0YyJarolIMMHCS,
MECTO B CTPYKType Y4eOHOro IlaHa, a TakKXKe MOAXO0Abl K OTOOpY COJIEp>KaHus,
K OIpEACICHUIO IUIAaHUPYEMBIX pe3yJbTaTOB ©U K CTPYKTYpE TEMaTUYECKOIo
TUTAHUPOBAHMSL.

Conepxanue OOydeHHS PACKPBIBAET  COJEP)KATENbHbIE JIMHUM, KOTOpHIE
npearaTcs Ay 0043aTeIbHOTO M3YUYEHHS B Ka)IOM KJlacce Ha YPOBHE CPEIHErO
oO1rero ooGpazoBaHMS.

[Inanupyemble pe3ynbTaThl OCBOEHHUS MPOTpaMMbl IO OHMOJIOIMHM BKJIIOYAIOT
JUYHOCTHBIE, METANpPEIMETHBIE PE3yJIbTaThl 3a BECh NEpHoja OOyUeHHUs Ha YpPOBHE
cpeaHero oo1ero oopa3oBaHus, a TaKXKe MPEAMETHBIE JOCTHXKEHUSI 00ydJaronierocs 3a
KaXAbIH TOA 00y4YEeHHUS.

INOACHUTEJIBHAA 3AIITMCKA

[Iporpamma no OuojOrUM Ha YPOBHE CpeIHETO 00I1Iero oOpa3oBaHus pa3padoTaHa
Ha ocHOBe @DenmepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «0O6 ob6pazoBaHuu
B Poccumiickori ®enepanuny, ®I'OC COO, Konmnenuum mnpenojgaBaHus yd4eOHOTO
npeamera «buosorus» W OCHOBHBIX TOJIOKEHUH (enepanbHON pabouel MporpaMMbl
BOCITUTAHUSI.

VYuebnsii npenmer «buonorus» yrinyonéaHoro yposHs uzydenus (10—11 kmaccor)
ABJIIETCSI OJHUM M3 KOMIIOHEHTOB TIpeIMeTHON obnactu «EcTecTBeHHO-HayuYHBIC
npeametb». CornacHo nosnoxeHusm OI'OC COO npoduiibHbe yuyeOHBIE MPEIMETHI,
n3ydaeMble Ha yriIyOJIEHHOM yPOBHE, SBIISIOTCS criocoOoM auddepeHuanuu 00ydeHus
Ha YpOBHE CPEIHEro 00IIero oOpa3oBaHus M MPU3BAHBI OOECIICYUTH MPEEMCTBEHHOCTD
MEXTy OCHOBHBIM OOIIMM, CPETHUM OOIIKUM, CPETHUM MTPO(PECCHOHATBEHBIM U BBICIIIUM
oOpa3zoBanueM. B TO ke Bpemsi KaxIblii U3 ATUX Y4YEOHBIX MPEAMETOB JOJDKEH OBITh
OPHUEHTHPOBAaH HAa TMPHOPUTETHOE PEIICHUE O00pa30BaTCIbHBIX, BOCIHUTATEIBHBIX
W Pa3BUBAIOIIMX 33/a4, CBSI3aHHBIX C MNpOPOpUCHTANMCH OOydJaroIUXCS W
CTUMYJIMPOBAaHUEM HHTEpeca K KOHKPETHOH 00JacTH HAay4YHOTO 3HAHHS, CBS3aHHOTO
c OMoJIoTHEH, MEAUITMHOMN, DKOJIOTHEH, TICUXOJIOTHEH, CIIOPTOM HJIM BOCHHBIM JICJIOM.

[Iporpamma 1o Oumosorum 1aéT TPEACTaBIEHHWE O eI W 3aJadax H3y4YCHUS
yaeOHoro npeameTa «buomorus» Ha yriayOon€HHOM ypoBHE, ompeneiseT 00s3aTeabHOoe
(MHBapHaHTHOE) TPEIMETHOE COJEp’KaHME, €r0 CTPYKTYpHpPOBAaHHWE MO pasienaMm u
TeMaM, pacIpeielieHne IM0 KilaccaM, PEKOMEHIYET TIOCIeIOBATEIIbHOCTh H3yYCHHUS
y4eOHOT0 MaTepHalia ¢ y4€TOM MEKIIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBS3CH, TOTHKH
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y4e0HOro Ipolecca, BO3PACTHBIX OCOOEHHOCTEM oOydarommxcsi. B mporpamme
o OMOJIOTMH pEaJu30BaH MPUHLHUI T[PEEMCTBEHHOCTH C U3YYEHHUEM OHOJIOTUU
Ha YpPOBHE OCHOBHOIO oOmiero oOpa3oBaHus, Ojarojaps 4eMmy IIPOCMaTpUBAETCA
HAIpaBJIEHHOCTb ~ HA  MOCIEAYIOLIEE  pa3BUTHE  OMOJOTUYECKUX  3HAHMIA,
OPUEHTHUPOBaHHBIX Ha (OPMHUPOBAHHUE E€CTECTBEHHO-HAYYHOI'O MHPOBO33PEHUS,
HKOJIOTMYECKOTO MBIIIEHUS, IPEICTABICHUN O 3J0pPOBOM 00pa3e )KU3HH, HA BOCIIUTAHUE
OepeKHOr0 OTHOLLIEHUS K OKPY’Karollel NpupoaHo cpeae. B mporpamMme no Ononoruu
TaK)K€ IIOKa3aHbl BO3MOYKHOCTH YdeOHoro mnpenMera «buosorus» B pealnzanuu
tpeboBannit PI'OC COO Kk T™IaHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM H
IPEIMETHBIM pe3yibTaTaM OOy4eHUS U B (POPMHPOBAHMU OCHOBHBIX BHJIOB Y4YEOHO-
[IO3HABATEJIIbHOM  JESATENIbBHOCTH ~ OOy4arouuxcs IO  OCBOCHHMIO  COJIEp)KaHUs
Ouonornueckoro oOpa3zoBaHus Ha YPOBHE CPEHET0 00111ero 00pa3oBaHMUsL.

VYuebubiit npeamer «buonorHs» Ha YPOBHE CpPEIHEr0 o00IIero oOpa3oBaHUS
3aBepuIaeT OMOJOTMYecKoe 0Opa3oBaHuE B IIKOJIE U OPUEHTHPOBAH Ha PACIIMPEHHUE U
yrayOjeHue 3HaHWid O0ydYaromuxcsi O KMBOW MPHUPOAE, OCHOBAaX MOJIEKYJISPHOH H
KJIETOYHOW OMOJOTMH, 3MOPHOJIOTMM M OHOJIOTUM DPAa3BUTHUS,, T'€HETHUKHU, CEJIEKIIHH,
OMOTEXHOJIOTUH, IBOJIIOLIMOHHOTO YUEHHUS U IKOJIOTUH.

N3yuenne yueOHoro mnpeamera «buonorus» Ha  yriayOJE€HHOM  ypOBHE
OPUEHTHPOBAaHO Ha IMOATOTOBKY OOYYarOmMXCS K MOCHEIYIOMIEMY MOJIyYEHUIO
OMOJIOTMYECKOTr0 00pa30BaHus B By3aX M OpraHU3alUAX CPEIHETO MPOphecCUOHAIBHOIO
oOpaszoBanusi. OCHOBY €ro coep aHHsl COCTABJIET CUCTEMa OMOJIOTMYECKUX 3HAHUM,
MOJyYEHHBIX MpPU H3yYEeHUU OOYYaIOIMMUCSA COOTBETCTBYIOIIMX CHCTEMATHUYECKHUX
pa3zesioB OMOJIOTMU Ha YPOBHE OCHOBHOTO 0011ero oOpazoBanus, B 10—11 kiaccax atu
3HaHUS MOJy4yaroT pa3BUTHE. Tak, paclIUpeHbl U yriayOieHbl OMOJIOTMYECKUE 3HAHUS
O pacTeHusX, >KUBOTHBIX, TIpubax, OakTepusax, OpraHU3ME YEJOBEKa, OOIIUX
3aKOHOMEPHOCTSIX KU3HH, JIONOJHUTEIBHO BKJIIOYEHBl OHOJOTMYECKHE CBEICHUS
IPUKIIATHOTO U MTOMCKOBOI'O XapaKTepa, KOTOPble MOXKHO UCHOIb30BaTh KaK OPUEHTUPbI
JUTs1 IOCTIeAyIolero Bioopa npodeccun. Bo3amokHa Tak:ke HHTErpanuus OMOJIOTHYECKUX
3HAaHUH ¢ COOTBETCTBYIOLIMMHU 3HAHUSMU, TOJTyYEHHBIMU O0YUaOIIMMHCS TPU U3yUEHUU
bu3UKY, XUMUH, reorpaduy U MaTEMATHUKHU.

CtpykTypa mnporpamMmbl 1O OHOJOTMHM OTpPAXaeT CHUCTEMHO-YPOBHEBBIM U
HBOJIFOLIMOHHBINA MOAXOAbI K U3ydyeHHto Onosoruu. CorinacHo UM, U3ydaroTcs CBOMCTBa
Y 3aKOHOMEPHOCTH, XapaKTEepPHBIE ISl dKUBBIX CUCTEM PAa3HOTO YPOBHSI OpraHU3alluH,
HBOJIIOLIMY OPTaHUYECKOTr0 MUpa Ha 3eMiie, COXpaHeHHsI OMOJIOTHYECKOT0 pa3HO00pa3us
ianetsl. Tak, B 10 ki1acce n3y4aroTcsi OCHOBBI MOJIEKYJISIPHOM M KJIETOYHOM OMOJIOTHH,
AMOpPHUOIOTUM W OWOJIOTMM Pa3BUTHS, TEHETUKHM W CEJEKUUHU, OUOTEXHOJOTHUU U
CUHTETUYECKON OHMOJOTUM, aKTyalIM3UPYIOTCS 3HAHHUS OOydYaromMxcsi 1Mo OOTaHMKE,
300JI0TMH, aHATOMUH, (pU3MOJIOTUH yenoBeka. B 11 kiacce n3yyaroTcst 3BOJIOLMOHHOE
y4eHHE, OCHOBBI SKOJIOTUU U y4eHHe 0 buocdepe.

VYuebnsiit npenmet «buosiorus» npusBaHa 00eCeUnTh OCBOCHUE 00YUaArOIITUMUCS
OMOJIOTMUECKUX TEOPUHN W 3aKOHOB, MJIeH, MPUHIIMIIOB U MPABWJ, JIEXKAIIUX B OCHOBE
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COBPEMEHHOHW €CTECTBEHHO-HAyYHOM KapTUHBl MHpA, 3HAHUM O CTPOCHHH,
MHOT000pa3u M OCOOCHHOCTAX KIIETKH, OpraHu3Ma, IOIyJsuu, OHOLEH03a,
HKOCUCTEMBI, O BBIAAIONINXCS HAYYHBIX JOCTHXKEHUSX, COBPEMEHHBIX HCCIIEIOBAHUSIX
B OHOJIOTUM, TPHUKIAJAHBIX acleKTax OWoJorudyeckux 3HaHuM. Jlnsg pa3Butus u
NOJI/IEP’KaHUs UHTEpeca 00yUJaroIMXCcs K OMOJIOTUU HapsIly CO 3HAYUTEIbHBIM 00bEMOM
TEOPETUYECKOr0 MaTepuala B COACP>KaHUU MPOTPaMMBbI IO OUOJIOTUHU MPEAYCMOTPEHO
3HAKOMCTBO C MCTOPHEH CTAHOBJICHHS W Pa3BUTHUS TOM UM MHOM 00JacTH OMOJIOTHUH,
BKJIAJIOM OTEYECTBEHHBIX U 3apyOeXHBIX YYEHBIX B PpEIICHHE BaKHEHIIMX
OMOJIOTUYECKUX U IKOJIOTHYECKUX MPOOIIEM.

Lens uzyuenuss ydeOHoro mnpenmera «buonorus» Ha yriayOn€éHHOM ypOBHE —
OBJIaJIcHUE O0YYarOUMMHUCA 3HAHUSIMU O CTPYKTYPHO-(DYHKIIMOHAJIBLHON OpraHu3aluu
JKUBBIX CUCTEM PA3HOIO paHra U MpUOOpPETeHHE YMEHMH HCIOJIb30BaTh ATH 3HAHMS
B (opMHpOBaHMM HMHTEpeca K OINpeAeNéHHOW 00JacTH  NpogecCHOHATbHON
NESTEIbHOCTH, CBSI3aHHON ¢ Ouonoruei, wid K BbIOOpY Y4eOHOTrO 3aBeJICHUS
JUISL IPOJIOJIKEHHSI OMOJIOTMYECKOTO 00pa30BaHus.

JlocTukeHue 1en u3ydeHus: yueoHoro npenmera «buosorus» Ha yriryoaéHHOM
YPOBHE 00€CIEUNBAETCS PEIICHUEM CIEAYIOIMIMX 3a]1ay:

OCBOEHHE OOYyYaroIMMHCS CHUCTEMbl OHOJIOTUYECKUX 3HaHUH: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPUSX, KOHLEMIMIX, TUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTIX U
npaBuiax, COCTaBIAIONIMX COBPEMEHHYIO €CTECTBEHHO-HAyUYHYIO KapTUHY MHUpA;
O CTpPOCHUH, MHOTooOpa3sMu H OCOOCHHOCTSIX OHOJIOTHYECKHX CcHucTeM (KJIeTKa,
OpraHu3M, MOMYJsLHUsA, BUJl, OMOreoleH03, Ouocdepa); 0 BBIAAOIIMUXCA OTKPBITUIX U
COBPEMEHHBIX HCCIIEJOBAHUSAX B OMOJIOTUY;

O3HAaKOMJIEHWE OOydYarouMxcsi C MeTOJAaMu TO3HaHUS JKMBOM  MPUPOJBIL:
UCCJIEI0BATENICKUMU METOAaMU OMOJIOTMYECKUX HAayK (MOJIEKYJISIPHOM M KJIETOYHOMN
OMOJIOTHH, YMOPUOJIOTHHN U OMOJIOTUH PAa3BUTHS, TCHETUKH U CEJICKIIUU, OMOTEXHOJIOTHU
Y CUHTETHYECKOUN OMOJIOTHH, NTAaJICOHTOJIOTUH, IKOJIOTHH ); METOAAMHU CAMOCTOATEILHOTO
MPOBEJICHUSI OMOJOTUUECKUX UCCIEA0BAaHUI B JIaOOpaTOpuu U B Ipupo/ie (HaOI0IeHHe,
U3MEpPEHUE, SKCIIEPUMEHT, MOAECIUPOBAHUE);

OBJIAJICHHE  OOYyYalOUMMHUCA  YMEHUSIMH: CaMOCTOATEIBHO  HAXOJAWTh,
aHANIM3UPOBaTh W HUCIOJb30BAaTh OWOJOTMYECKYI0 HMH(POPMALIMIO; MOJIb30BATHCSA
OMOJIOTMYECKOM TEPMUHOJIOTHEN W CHUMBOJIMKOW; yCTaHABIMBATh CBS3b MEXKAY
pa3BUTHEM OMOJIOTMH U COLUMAIBbHO-2KOHOMUYECKUMH U 3KOJIOTMUYECKUMU MPoOIeMaMu
YeJIOBEUECTBA; OLICHUBATh MOCIEACTBUS CBOEM JEATEIbHOCTH IO OTHOIIEHHUIO
K OKpY’Karollel MpupoaHON cpesie, COOCTBEHHOMY 3/I0POBbIO U 3JJ0POBBIO OKPY KAIOIIUX
aofed; OOOCHOBBIBATH MW cOOMIOAaTh Mepbl NPO(PHIAKTUKA — MHGEKIIMOHHBIX
3a00JieBaHUM, TMpaBWia TOBEACHUS B TNPUPOJE M oOecreueHus 0e30MacHOCTH
COOCTBEHHOM KHU3HENEATEIbHOCTH B YPE3BbIUAWHBIX CHUTyalUsiX NPHUPOJAHOIO U
TEXHOTEHHOTO XapakTepa; XapaKTepU30BaTh COBPEMEHHbIE HAay4YHbIE OTKPBITUS
B 00J1acTi OMOJIOTHH;

pa3BuTHE Yy OOYyYalOLIMXCSl HWHTEIJIEKTYyaJbHBIX M TBOPUYECKHUX CIOCOOHOCTEM
B IIPOLIECCE 3HAKOMCTBA C BBIJAIOIIMMHUCS OTKPBITUSIMU U COBPEMEHHBIMU
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UCCIIC/IOBAHMSIME B OMOJIOTHH, pEIMIAaeMBIMH €0 MPOoOJIeMaMHu, METOIOJIOTHEH
OMOJIOTUYECKOTO HCCIE0BAaHMs, IMPOBEACHHUS SKCIIEPUMEHTAIBHBIX HCCIIEI0BAaHUM,
pemieHust OMOJIOTMUECKUX 3a/a4, MOJICIUPOBAHUS OHUOJIOTUYECKHX OOBEKTOB |
IPOIIECCOB;

BOCIIMTaHKE Yy 00yYaIOMIMXCs [IGHHOCTHOTO OTHOIICHUS K KUBOW MPUPOJE B IIETIOM
U K OTICIbHBIM €€ OO0BeKTaM U SBJICHUSM; (POPMHPOBAHUE DKOJIOTHUECKOM,
T€HETHYECKOM TI'paMOTHOCTH, OOIIEH KyIbTypbl MOBEAEHUS B MPHPOJIE; MHTErpaIiH
€CTeCTBEHHO-HAYUHBIX 3HAHUH;

npuodpeTeHne OOyJaroIUMUCS ~ KOMIIETEHTHOCTH B PalMOHAIHLHOM
IPUPOAOIONB30BaHUN (COONIOIEHUE TPAaBWII TOBEJACHUS B HPUPOE, OXpaHbl BHUJOB,
IKOCHCTEM, Orocdepsrl), cOXpaHEHIH COOCTBEHHOTO 3/I0POBbS U 3/I0POBbSI OKPYKAIOIINX
monen (cobmomeHus Mep MPOQIITAKTUKHA 3a00sieBaHuil, obecrieueHrne Oe30MacHOCTH
KHU3HENIEATEIIbHOCTH B UYPE3BBIYAMHBIX CHTYalUSIX TPUPOJHOTO U TEXHOTCHHOTO
XapakTepa) Ha OCHOBE MHCIOJIb30BaHMUS OMOJIOTMYECKUX 3HAHUW W YMEHUU
B TIOBCEIHEBHOM JKU3HU;

CO3J]aHUE YCIOBUHM JJI1 OCO3HAHHOI'O BbIOOpa OOYyYarOUMMUCS WHIWBHIYaIbHOU
oOpa3oBaTenbHOI TPaeKTOPHH, CIOCOOCTBYIOLIEH MOCJIETYIOLIEMY
npoeCCUOHATTFHOMY CaMOONPEAEICHUIO, B COOTBETCTBHH C HHIUBUAYaJTbHBIMU
MHTEPECaMU U MIOTPEOHOCTSIMH PETHOHA.

OO11ee ynciI0 YacoB, PEKOMEHJOBAHHBIX IS M3yUYSHHsI OMOJIOTUN HA YTITyOJICeHHOM
ypoBHe, — 204 yaca: B 10 xnacce — 102 ygaca (3 yaca B Heznemno), B 11 knacce — 102 gaca
(3 yaca B Henemo).

Ot0Oop opraHM3alMOHHBIX (OPM, METOJOB U CPEACTB OOydeHUs: OHOJIOTHU
OCYIIECTBIISICTCSI € YYETOM CIHEHU(PHUKH €ro COACpKaHWus ¥ HaANPaBICHHOCTU
Ha TPOJNOJDKEHHE OHMOJOTMYECKOro O0pa3oBaHHMs B OPraHU3aAlUSAX  CPEIHETO
po(eCCHOHANEHOTO U BHICIIIETO 00pa30BaHUsI.

OOs13aTebHBIM yCIIOBHEM MpPH OOydYeHHH OWOJIOTHM Ha YrIyOJEHHOM YpOBHE
SBIISIETCS TPOBEJCHHE JA0OpaTOPHBIX M MpakTHUecKuX pabor. Takke ywactue
00y4aroImuXxcss B BBINIOJHCHUU TMPOCKTHBIX W Y4eOHO-UCCICIOBATEIbCKUX pPaldoT,
TEMAaTHKa KOTOPBIX OIpPENeNsieTCs YYUTEJIeM Ha OCHOBE HMMEIOIIUXCS MaTepHalibHO-
TEXHUYECKUX PECYPCOB M MECTHBIX IPUPOIHBIX YCIOBHIA.
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COJEPXAHHUE OBYUYEHUS'

10 KJIIACC

Tema 1. buoJsiorus kKak Hayka

CoBpemeHHass OuoJIOrHMsS — KOMIUIEKCHas Hayka. KpaTkas wuctopus pa3BUTHS
ononornu. buosorndeckne Hayku W m3ydaeMble MU MpoOaeMbl. DyHIaMEHTAIBHEIE,
MIPUKJIAJIHBIC U TIOMCKOBBIC HAYYHBIE UCCIIEOBAHUS B OMOJIOTHH.

3HadueHne Owonorud B (OPMHPOBAHWUA COBPEMEHHOW €CTECTBEHHO-HAYYHOU
kapTuHbl Mupa. Ilpodeccum, cBs3zaHHble C Owuojorueil. 3HaueHHEe OHOJOTUH
B IPAKTHYECKOW JICSITEIBHOCTH YEJOBEKAa: MEIHUIMHE, CEJIbCKOM  XO3SMCTBE,
MIPOMBIIIJIEHHOCTH, OXPAHE TTPUPOIBI.

JleMoHcTpanuu

IToptpets: Apuctorens, Teodpacr, K. Jlunnehnt, XK.b. Jlamapkx, Y. JlapBuH,
Y. T'apsen, I'. Mennens, B.M. Bepuaackuii, W.II. IlaBmoB, WN.U. MeuHukKoB,
H.U. BaBunos, H.B. Tumodees-Pecorckuii, [[x. Yorcon, @. Kpuk, [[.K. benses.

Tabmuupl u cxembl: «CBsi3b OMOJIOTMM C JpYrUMU Haykammu», «Cucrema
OMOJIOTUYECKHUX HAYK).

Tema 2. 7KuBble ccTEMbI U UX U3yUEeHUE

XuBble cucTeMbl Kak MpeaMeT u3ydeHus Ouosiornu. CBOMCTBA KUBBIX CUCTEM:
€IUHCTBO XUMHYECKOTO COCTaBa, JHMCKPETHOCTh W UEJIOCTHOCTh, CIOXKHOCTH U
YIIOPSAIOYEHHOCTDh CTPYKTYPbI, OTKPBITOCTh, CAMOOPTIaHU3aLNsl, CAMOBOCIIPOU3BEICHUE,
pa3apaxuMoCTh, U3MEHUYUBOCTb, POCT U PA3BUTHE.

YPpOBHH OpraHU3alMy >KUBBIX CHUCTEM: MOJICKYJISAPHBIN, KJICTOYHBIN, TKAHEBBIN,
OpPraHU3MEHHBIN, TOMYJSIMOHHO-BUIOBON, ASKOCHCTEMHBIN (OHOTeOIEHOTUYECKUIA),
ouocdepnsbiil. [Iporecchl, MPOUCXOASIINE B KUBBIX cUcTeMax. OCHOBHbIC MPU3HAKU
xuBoro. JKu3Hb kak ¢opma cyiiecTBoBaHus maTepuu. Hayku, u3ydaromue >XKUBBIC
CHUCTEMBI Ha Pa3HbIX YPOBHSX OpPTaHU3AIMH.

N3yuenue »xuBBIX cucteM. Mertonbl Ouosorudeckoi Hayku. Habmonenue,
M3MEpPEHHUE, DKCIIEPUMEHT, CHUCTEMaTu3auus, MeraaHainu3. [loHsaTtne o 3aBucUMON U
HE3aBUCUMON mnepeMeHHoM. [lnmanupoBanue skcnepuMeHnTa. [locTaHOBKa M mpoBepka
runote3. Hymeas rumore3a. I[loHsTue BBIOOpKM M €€ TOCTOBEPHOCTH. Pazbpoc
B Ouonornueckux maHHbIX. OIlIEHKAa JOCTOBEPHOCTH TOJYYEHHBIX PpPE3yJIbTaTOB.
[TprurHBI HICKAXKEHUS PE3YIbTATOB dKCTIEpUMEHTA. [[OHSITHE CTAaTUCTUYECKOTO TECTA.

JemMoHCcTpanuu

Tabmuubr u cxembl: « OCHOBHBIC MTPU3HAKU KU3HW», «BHOTOTHYECKHUE CUCTEMBI,
«CBOICTBa XUBOW MaTepUN», «YPOBHU OpraHU3aIMU KUBOU MpUpoabdy, «CTpoeHue
JKUBOTHOM KJIETKN», «TKaHM JKUBOTHBIX», «CHCTEMBI OpPraHoB YEJIOBEYECKOTO
opranusmay, «buoreorneHos», «buochepar, «MeToabl H3ydeHUS )KUBOU TPUPOIBD».

1 o o
ConieprkaHne IPOrpaMMBbl, BBIICIIEHHOE KYpCi80oM, HE BXOJIUT B IIPOBEPKY roCyIapcTBEHHON nToroBoi arrectramuu (I'MA).
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OO6opynoBanue: 1abopaTopHOE 00OPYIOBAHKE JJIsSI IPOBEACHUS HAOIOICHHM,
WU3MEPEHUN, DKCIIEPUMEHTOB.

[IpakTuyeckas pabora

«Mcnonp30BaHe pa3TMYHBIX METOIOB TP U3YUEHUHN KUBBIX CHCTEM.

Tema 3. buoJsiorusi KjieTku

Knerka — cTpykTypHO-QYHKIMOHAIbHAS €AUHUIA >KUBOTO. VICTOpUS OTKpBITHS
kietku. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. llIann, M. llneinen,
P. BupxoB). OCHOBHBIE MTOJIOKEHUSI COBPEMEHHOW KJIETOYHOU TEOPHH.

MeToabl MOJIEKYJISIPHOM U KJIETOYHOM OMOJIOTUU: MHKPOCKOIHS, XpoMaTorpadus,
anekTpodopes, METol MEUYEHBIX aToOMOB, duddepeHnnanbHoe HEeHTPUPYrupoBaHue,
KyJIbTUBUPOBAHUE KJIETOK. M3yueHue Qukcupo8aHHblX Klemok. DJIEKTpOHHas
MUKpockonus. Kongokanenas mukpockonus. BumanvHoe (npudsicusHenHoe) uzyyeHue
KJIemOK.

JleMoHCTpanuu

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

Tabmuubr U cxembl: «CBETOBOM MHUKPOCKOI», «DJEKTPOHHBI MHUKPOCKOID»,
«HcTopus pa3BUTHS METOI0B MUKPOCKOITAW.

OOGopynoBaHue. CBETOBOM MHUKPOCKOI, MHKpONpenapaTbl pPacTUTEIbHBIX,
YKUBOTHBIX U OAKTEPHUAIbHBIX KIETOK.

[IpakTuyeckas pabota

«3yyenre MeTOMOB KIJIETOUHOM Owuosoruu (xpomartorpadus, 3yexTpodopes,
mupdepenunansaoe neHTpudyruposanue, [1LIP)».

Tema 4. XumMnueckasi OpraHu3anus KJIeTKH

XUMUYECKUN COCTaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMUKPOJIEMEHTHL. Boa u eé
pOJIb KAaK pacTBOPUTEIA, pEareHra, Yy4yacTHe B CTPYKTYPUPOBAHHM  KIIETKH,
TerIoperysiiud. MuHepaabHble BEIIECTBA KJIETKH, WX OHoJoruyeckas pojb. Poib
KaTMOHOB M aHUOHOB B KIIETKE.

Oprannueckue  BellecTBa  KJIETKUA. buonormdeckue noimMepbl.  benkwu.
AMMHOKHUCIOTHBIN cocTtaB OenkoB. CTpyKTypbl OenkoBoil Mmosekyibl. [lepBuunas
CTpyKTypa Oemnka, MmenTuaHas CBsi3b. Bropuunas, TpeTuyHas, 4eTBepTUYHAS CTPYKTYPHI.
JHenatypanus. CpoiictBa OenkoB. Knaccuduxarus 6enkoB. buonornueckue QyHKIuu
oenkoB. Ilpuonul.

VYrneBoasl. MoHOcaxapuabl, IHUCAXapubl, OJUrOCAXapUlbl W MOJIUCAXAPUBIL.
OOmumii T1aH CTPOCHUS M (PU3UKO-XUMUYECKHUE CBOMCTBA yriieBo/I0B. buomornueckue
(GYHKIIMH yTIIEBOIOB.

Jlumuasl. T'mapodunsHO-TUApOPOOHBIE cBoMcTBa. Kraccudukauus IUOUAOB.
Tpurnunepuabl, Gochonunuibl, BOCKU, CTepouibl. buonornyeckne pyHKIIMN JTUTUIOB.
OO6mue cBoiicTBa  OMOJIOTMYECKUX MeMOpaH  —  TEeKydecTb, CIOCOOHOCTh
K CaM03aMbIKaHUIO, TOJIYIIPOHUIIAEMOCTb.

Hykneunnoseie xkucnotel. JHK u PHK. CrpoeHue HyKJIEMHOBBIX KHUCIOT.
Hyxneorunpr. [Mpunmun kommnementapHoctu. [Ipasuno Yapradda. Crpykrypa JJHK —
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NBOWHas criupaib. MectoHaxoxaeHue u ouonornueckue pynkuuu JIHK. Bugsr PHK.
Oynkunu PHK B knetke.

Ctpoenue mosiekyiasl AT®. Makpospruueckue cBsizu B Moisiekyiae ATO.
buonornyeckue @yukinuu ATO. BoccTaHOBIEHHbIE NEPEHOCUUKH, HUX (YHKIUU
B KJeTke. /[pyeue uyxaeosuompugpocpamor (HT®). CexBernupoBanue JIHK. Memoowi
2CHOMUKU, MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CtpykTypHass OuoJIOTHS: OHMOXMMHUYECKHEC U OMODHU3WYECKHE WCCICIOBAHUS
COCTaBa M MPOCTPAHCTBEHHOUN CTPYKTYPBI OMOMOJIEKYI. Modenuposanue cmpykmypsl u
dyukyull 6uomonexynr u ux xKomniexcos. Komnvromephwviii ouszaiin u opeanuueckuil
cuHme3s OUOMOIEKY U UX HENPUPOOHBIX AHATIO208.

JleMoHcTpanuu

IToptpetsl: JI. ITonunr, k. YorcoHn, ®@. Kpuk, M. Yunkunc, P. ®paHkiuH,
®. Conrep, C. IIpy3unep.

Juarpammel: «PacripefieieHue XMMHUYECKUX 3JIEMEHTOB B HEXHUBOW IMPUPOAEH,
«PacnipeneneHne XMMUYECKUX AJIEMEHTOB B KUBOU MIPUPOJIEN.

Tabmuiet u  cxeMmbl: «llepuonuueckas Tabauila XUMHUYECKHX HJIEMEHTOBY,
«CTpoeHue MoOJIEKyJlbl BOAbD», «BellecTtBa B cocTaBe oOpraHu3moBy», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTyphl O€nKoBOM MOJEKyNb», «CTpoeHHE MOJIEKYT
YTIIEBOOB», «CTpOCHHE MOJEKYN AUNUIAOBY», «HykinenHoBble KHCIOTBD, «CTpOeHHE
Monekyiabl ATDy.

OO6opyoBaHue: XUMUAYECKasI TOCY 1a U 000pyA0BaHHE.

JlaboparopHas pabota «OOHapyxkeHHe OCIKOB € TOMOIIbI0 KauyeCTBEHHBIX
peakuii.

JlabopatopHas pabora «MccnegoBaHue HYKICHMHOBBIX KHCIOT, BBIICICHHBIX
13 KJIETOK Pa3JIMYHbIX OPTraHU3MOBY.

Tema 5. CTpoenue u pyHKIIUM KIETKH

Tumel  KIETOK:  JyKapuoTHYecKas U Npokapuotuueckas. CTpyKTypHO-
(GyHKUHOHATIbHBIE 00pa30BaHUS KIETKH.

CrpoeHue mpokapuoTHUYECKOW KieTku. KiertouHas creHka OakTepuii W apxeil.
Oco0eHHOCTH CTpOEHUsl TeTepOoTPO(HON M aBTOTPOPHON MPOKAPUOTHUECKUX KIIETOK.
MecTo 1 poJib POKAPUOT B OMOIIEHO3aX.

CrpoeHue W (YHKIIMOHUPOBAHUE HYKAPUOTHYECKOW KIIeTKU. l[lmazmarudeckas
MeMOpana (masmaniemma). CTpykTypa I[ia3MaTudeckol wmemOpanbl. Tpancmopt
BEILECTB 4Yepe3 IJIa3MaTUYeCKyl0 MeMOpaHy: maccuBHbIA (Auddy3us, obOnerdyéHHas
muddy3us), aKTUBHBIM (TMEPBUYHBIA W  BTOPUYHBIM  aKTHUBHBIM  TPAHCIIOPT).
[Tomynmponumaemocts MeMOpanbl. PaboTa HaTpuii-kamueBOro Hacoca. DHAOIUTO3:
MUHOLUTO3, (aronurTo3. k3o1uTo3. Kierounas crtenka. Ctpykrypa U (GyHKIUU
KJIETOYHOW CTEHKH PACTEHUH, TPUOOB.

Hurtonnasma. Ilutozonb. Ilutockener. JIBukeHwe mnuTOIIa3Mbl. OpraHouibl
KieTk. OgHOMeMOpaHHbIE OpPraHOUJbl KIETKU: 3HaorazMaruyeckas cetb (JI1C),
anmapat [onbpku, TM30COMBI, UX CTpoeHue W (pyHkiuu. B3zaumocss3b
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OJIHOMEMOpPAHHBIX OpPraHoOWAOB KJIETKU. CTpoeHue TIPaHyISIPHOrO PETUKYTyMa.
Mexanusm wnanpasenenusi 6eakos 6 IIIC. CuHte3 pacTBOpUMBIX OenkoB. CuHTE3
KJIETOUYHbIX MeMOpaH. ['nmagkuii (arpaHyisipHbIA) SHAOIMIA3MATHUYECKUN PETUKYITYM.
CekperopHast (yHkiusi annapatra [onbxu. Moouguxayus 6Genkos 6 annapame
Tonvoorcu. Copmuposra benxos ¢ annapame I'onvoxcu. TpaHCTIOPT BEILIECTB B KIIETKE.
Bakyonu pacturensHbix kiietok. Kierounsiit cok. Typrop.

[TosryaBTOHOMHBIE OPraHOUAbI KJIETKU: MUTOXOHAPUH, TUIACTUIIBL. [Ipoucxodcoenue
mumoxoHopuit u niracmuo. Cumbuoeenes (K.C. Mepeosckosckuu, JI. Mapeynuc).
Crpoenrie 1 GyHKUUU MUTOXOHJIpUHM U 1uiacTuia. [lepBUuHbIE, BTOPUYHBIE U CIIOKHbBIC
mIacTuAbl  (POTOCHMHTE3UPYIOMIMX  JDYKAPUOT.  XJIOPOIUIACThI,  XPOMOILIACTHI,
JIEMKOIUIACTBI BBICIINX PACTECHUHU.

HememOpanubie opranouasl kietku CrpoeHwe W (QYHKIUU HEeMEeMOpaHHBIX
OpraHouJIoB KieTku. Pubocomsl. [lpomescymounvie gunamenmor. MUKpo(UIaMeHTHI.
Axmunosvie mukpoguramenmsi. MBIIEUHbIE KIETKU. AKMuUHO8ble KOMNOHEHMbl
Hemblueunwvix kiemok. Mukporpyoouku. Kierounsiii nentp. CTpoeHue U JIBHKECHHE
KIYTUKOB M pecHMYeK. MukpoTrpyOoukn unuroruiasmel. LleHtpuons. benku,
accoyuupoB8anHvle ¢ MUKpo@uiamenmamu u Mukpompyoouxamu. Momopmvie 6enxu.

Anpo. ObGonouka sapa, XpOMAaTHH, KapuOIUIa3Ma, SAPBIIIKH, MX CTPOCHHUE U
byHkuuu. SAnepHelil 6enKkoBbId MaTpukc. [IpocTpaHCTBEHHOE PacOOKEHHE XPOMOCOM
B UHTep(ha3HOM siipe. Dyxpomamun u cemepoxpomamun. belkun XxpomMaTuHa — TUCTOHBI.
Jlunamuka sa0eproti 060104KU 6 Mumo3se. A0epHvili mpancnopm.

Knerounsle BriatoyeHus. CpaBHHUTENIbHAs XapaKTEPUCTUKA KIETOK HYKapHOT
(pacTUTEnBHOM, )KUBOTHOM, TPUOHOM).

JleMoHcTpanuu

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

Tabnuiet v cxembl: « CTPOCHHE DYKapUOTHUYECKON KIETKNY», «CTpOeHUE KUBOTHOM
KIIETKN», «CTpOEHUE pACTUTENBHON KIETKW», «CTpOCHHE MUTOXOHAPUNY», «SAapoy,
«CTpoeHrEe NPOKAPUOTUUECKOMN KIETKM.

OOopynoBaHue: CBETOBOM  MHUKPOCKON, MHUKPOMPENapaThl  PaCTUTEIBHBIX,
YKUBOTHBIX KJIETOK, MUKPOIPENapaThl 0aKTepUabHbBIX KIETOK.

JlaGoparopHas paboTa «M3yueHne cTpoeHus KIETOK Pa3IMUYHbIX OPTaHU3MOBY.

[IpakTuueckas pabota «M3yueHrue CBONCTB KJIIETOYHOW MEMOpaHbD».

JlabopatopHass  pabora «lccinemoBanue —1iazMoiM3a M JIEIIa3MOJIM3A
B PACTUTENIbHBIX KJIETKaX».

[IpakTtuueckass paboTta «lM3ydyeHue HOBMXKEHHMSI UUTOIIIa3Mbl B PACTHTENIbHBIX
KJIETKaxX».

Tema 6. O0OMeH BelecTB U NpeBpallleHNe JHEPIUH B KJIETKe

AccuMWIIALIMS M AUCCUMWISIIIUS — JBE CTOPOHBI MeTabonm3ma. Tumbl oOMmeHa
BEIIECTB: aBTOTPOGHBIH U TeTepoTpodHBIA. YdyacTue KHUCIOpoJa B OOMEHHBIX
npoleccax. JHepreTuyeckoe oodecrnieueHue KieTtku: npespaiieHne AT® B 0OMEHHBIX
npoieccax. GepMEHTATUBHBIN XapaKkTep peakuuid KIETOYHOro MeTaboIn3Ma.

10
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depMeHTHI, UX CTpOEHHE, CBOWCTBA U MexaHU3M JeicTBus. Kodepmentsl. Otnuums
(GbepMEeHTOB OT HEOpPraHMYEeCKUX KaTalu3aTopoB. beiku-akTuBaTOphl U OENKH-
UHTUOUTOPBL. 3aBUCUMOCTH CKOPOCTH (EPMEHTATHBHBIX PEAKIUNA OT pPa3INYHbIX
(haxkTopOB.

[lepBUYHBIN CUHTE3 OPraHUYECKUX BEUIECTB B KileTKe. DOTOCUHTE3. AHOKCUEHHbILL
U oxcueeHHwll pomocunmes y bakmeputi. Ceemocobuparowjue nuemermsl U NUSMeHmbl
peakyuonHo2o yewmpa. Ponb XjoporutactoB B mpoiiecce ¢otocuHTe3a. CBeTroBas u
TeMHoBas ¢aspl. Pomoovixanue, Cs., C4. u CAM-munwvt hpomocunmesa. IIpolyKTUBHOCTH
dboTtocunTe3a. BiusgHue paznuuHbIX (PAKTOpPOB Ha CKOPOCTh (POTOCHMHTE3a. 3HAUCHUE
dboTocuHTE3A.

XeMocuHTe3. PazHooOpasue OpraHu3MOB-XEMOCHHTETUKOB: HUTPUGUIIHUPYIOIINE
OakTepuu, >Kele300aKTepuu, CepoOAKTEpPUH, BOJOPOJHbIE OakTepuu. 3HAUYCHUE
XEMOCHHTE3a.

AHaspoOHble opraHu3mbl. Buasl Opokenus. [IpomykTel OpoxkeHuss H UX
UCIIOJIb30BAHUE  YETOBEKOM. AHa’pOOHBIE  MHUKPOOPTaHU3Mbl  KaK  OOBEKTHI
OMOTEXHOJOTHH M BO30OYAUTEIN OOJIe3HEH.

AdpoOHBIE OpraHu3Mbl. JTamnbl dHEpPreTudeckoro oomeHa. IloAroToBUTETHHBIM
aTan. [ mmKonn3 — 0ECKUCIOPOJHOE PACHIEIUIEHHE TITHOKO3bI.

buonornyeckoe OKUCIEHUE, WM KIETOYHOE JbIXaHHE. Poib MHUTOXOHApHIA
B Ipoueccax OHOJOrnyeckoro okucieHus. lluknmyeckue peakiuu. OKHCIUTEIBHOE
dbochopunupoBanue. Ouepeus membpannoz2o cpadueuma npomonos. Cumumez ATD:
paboma npomonnot AT@-cunma3zwel. [IpeumyniecTBa adpoOHOro MyTH 0OMEHAa BEIECTB
nepea aHa’dpoOHbIM. D(PPEKTUBHOCTH SHEPTETHUECKOTO OOMEHA.

JleMoHcTpanuu

[Toptpersr: k. Ilpuctim, K.A. Tumwupsze, C. H. Bunorpanackuii,
B. A. DOurensrapar, I1. Mutuenn, I'.A. 3aBap3uH.

Tabmuiel 1 cxeMbl: «POTOCHHTE3», «IHEepreTuyeckuii oomMen», «buocunTes
oenkay, «CtpoeHue hepMeHTay, « XeMOCHUHTERY.

OOopynoBaHKe: CBETOBOM MHUKPOCKON, OOOpPYJOBaHUE MJi MPUTOTOBJICHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPEIapaToB.

JlaGoparopHas pabora «M3ydeHue KaTaIMTHYECKOH aKTUBHOCTH (PEPMEHTOB
(Ha MpuUMepe aMUITa3bl WK KaTajlasbl).

JlabopatopHas pabora «M3ydenne pepMeHTAaTUBHOTO PACIICIIIICHUS TEPOKCUAA
BOJIOPOJIa B PACTUTENIbHBIX M )KUBOTHBIX KJIETKaX).

JlabopaTopHas pabora «CpaBHEHHUE MPOIIECCOB (POTOCMHTE3A M XEMOCHUHTE3a».

JlabopaTopHas pabora «CpaBHEHHE MTPOILIECCOB OPOKEHUS U ABIXAHUS.

Tema 7. Haciiencrsennasi vHpopManus u peajau3anus €€ B KJIeTKe

Peakiun wmatpuuyHoro cuHre3a. IIpyHUMO KOMIUIEMEHTAPHOCTA B PEAKIUAX
MaTpPUYHOTO CHUHTe3a. Peanmsarus HaciencTBeHHoW nuHpopmaruu. ['eHeTnueckuii Koz,
ero corcTtBa. Tpanckpunuus — matpuunbid cuHTe3 PHK. IIpuHOune! tpanckpunmu:
KOMILIEMEHTAPHOCT, AHTUIAPAJUIETIBHOCTD, ACHMMETPUYHOCT. Cospesanue
mampuunwvix PHK 6 syxapuomuueckou kniemxe. Hexooupyrowue PHK.

11
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Tpancnsuus u e€ sranbl. Yuactue TpancnopTHeix PHK B OuocuHTe3e Oenka.
VYcnoBust 6uocunresa 6enka. KonupoBanue aMuHokucioT. Pons pubocom B Guocunrese
Oeka.

Cospemennvie npeocmasnenus o cmpoeHuu 2enos. OpraHuszanus TreHoMa
y TMPOKApUOT W DYKapHOT. Perynsiuus akTUBHOCTH T€HOB Yy MpokapuoT. ['mmortesa
onepona (®. XKako0, XK. Mano). Monexkyrapublie Mmexanuzmvbl 3KCHpecCuu 2eHO8
vy aykapuom. Ponv xpomamuna 6 pezynayuu pabomsei 2enos. Perynsiusi 0OMEHHBIX
npolieccoB B kiieTke. KietouHslit romeoctas.

Bupycel — HekneTouHbsle (OpMBbI KU3HU W OOJMratHele mapasuThl. CTpoeHue
MPOCTBIX W CIIOKHBIX BHPYCOB, PETPOBUPYCOB, OaktepuodaroB. JKusHeHHbill Yuxi
JHK-cooeporcawux eupycos, PHK-codepaicawux supycos, bakmepuogpacos. Obpammas
MPAHCKpUnyus, pesepmasa, unmezpasa.

Bupycubie 3a0osieBaHusi uesnoBeka, >KMBOTHBIX, pactenuit. CIIN, COVID-19,
COIMAJTbHBIE M MEAWIIMHCKHE TTPOOIIEMBI.

buoungopmamura: ummeepayus u ananuz oOonvwux maccusos («bigdatay)
CMPYKMYPHBIX Ouoo2udeckux oauHvlx. Hanomexuonoeuu 6 oOuonoeuu u meouyuHe.
IIpoepammupyemvie hynkyuu d6enxos. Cnocobvt 00cmasku 1eKapcma.

JleMoHCTpanuu

[Toptpetsr: H.K. Konbnos, /{.11. UBaHOBCKUI.

Tabmuiel 1 cxeMbl: «buocunTe3 Oenka», «['eHernueckuid Kon», «Bupycw,
«bakrepuodarm».

[TpakTuyeckas padota «Co3naHue MOJIeNu BUPYCay.

Tema 8. 7Ku3zHeHHBIH UK KJIETKH

Krnerounslit niuki, ero nepuoas! u perynsius. Uarepdasza u muto3. OcobeHHOCTH
MpOLIECCOB, TMpoTeKarmux B HHTepdaze. I[loAroToBka KIETKM K JICJICHUIO.
[IpecunTeTnueckuii (MOCTMUTOTUYECKUM), CHUHTETUYECKUA U TMOCTCUHTETUYECKUMN
(MpeMHUTOTUYECKUI) IEPUOIBI HHTEP(DA3BI.

Marpuunbii  cunte3 [JIHK — penmmkanms. I[lpunnuner permmmkanun  JIHK:
KOMIUIEMEHTAPHOCTD, MOJIYKOHCEPBATUBHBIM CUHTE3, AHTUIAPAJUIEIBHOCTh. MEXaHU3M
permukaiuun  JIHK. Xpomocomel. Crpoenne xpomocom. Temomepsl M Ternomepasa.
XpOMOCOMHBII HaOOp KJIETKM — KapHOTUI. JMIUTOMAHBIA W TaIUIOMAHBIA HAOOpPHI
xpomocoM. ['omonornyneie XxpoMocomsl. [10510BBIE XPOMOCOMBEI.

Jlenenue knetkn —MuTo3. CTainu MUTO3a U TPOUCXOIAIINE B HUX MPOLECCHI. THUIIBI
MuTO3a. Kapnokunes u IUTOKMUHE3. broaornyeckoe 3HaueHUe MUTO3a.

Perynsiuusa MUTOTHYECKOTO ITMKIIA KiIeTKHU. [IporpamMmmupyemast kietouHasi TuOesb —
arnonTo3.

Knerounoe 41po, XpoMOCOMBI, (PYHKIIMOHAJIbHAas TeHOMUKA. Mexanusmol
npoaugepayuu, oughghepenyuposxu, cmapenus u cubenu kiemox. «LJugpposas knemrka» —
ououHpopmamuveckue mooeau QyHKYUOHUPOBAHUS KIIeMKU.

JleMoHCcTpanuu

Tabmumer u  cxeMbl: <« KH3HEHHBIM IUKI KJISTKH», «Muto3», «CTpoeHue
xpomocomy, «Perukarusa JJTHK».

12
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OO6opynoBaHue: CBETOBOM MUKPOCKOI, MUKporpenapaTsl: «MUTO3 B KIIETKax
KOPEIIKA JIYKa».

JlabopaTopHas pabora «M3yueHrne XpoMOCOM Ha TOTOBBIX MUKpOIIpEnapaTaxy.

JlabopaTopHas pabora «HaOmroneHne MuTo3a B KJIETKax KOHYMKA KOpelIka JIyKa
(Ha TOTOBBIX MUKpOIIpEnapaTax ).

Tema 9. CTpoenne u pyHKIMU OPraHU3MOB

buonorunueckoe pazHooOpaszue opraHu3moB. OJHOKIETOYHBIC, KOJOHUAJBHBIE,
MHOTOKJIETOYHBIE OpPTraHU3MBI.

OcoOeHHOCTH CTPOEHUS U KU3HEAEATEIbHOCTH OIHOKJIETOYHBIX OPraHU3MOB.
baktepuu, apxew, OJHOKIETOUHBIE TPHUOBI, OJHOKJIETOYHBIC BOJOPOCIH, IPyTrHe
poTUCThl. KoJIOHManbHbIE OPraHNU3MBl.

B3anmocBsA3p yacTeld MHOTOKJIETOYHOTO OpPraHu3Ma. TKaHW, OPTaHbl U CUCTEMBI
opranoB. OpraHusMm Kak eInHOe 1enoe. I'omeocras.

Txkanu pacrenuil. Tumbl pacTUTENbHBIX TKaHEH: oOpa3oBaTeibHas, NOKPOBHAf,
NpPOBOJALIASL, OCHOBHAas, MexaHuyeckad. (OCOOEHHOCTH CTpPOEHMs, (QYHKUUH U
PACITOJNIOKEHMS TKAHEN B OPTaHaxX PaCTEHHM.

TkaHM KUBOTHBIX M YEJNOBEKA. [HWIBI JKUBOTHBIX TKAaHEW: JSIHUTENHAIbHAS,
COCIMHUTENbHASA, MbllIeYHasi, HepBHasA. (OCOOEHHOCTH CTpoeHMs, (QYHKIMA U
pAacCIIOIOKEHUS TKaHEH B OpraHax )KUBOTHBIX U YEJIOBEKA.

Opranel. BereratuBHbple M reHEpaTUBHBIE OpraHbl pacTeHnd. OpraHbl H CUCTEMBI
OpPTaHOB XMUBOTHBIX U 4eJIOBEKa. DyHKIIMN OPTaHOB U CUCTEM OPTaHOB.

Onopa Ttema opraau3zMoB. Kapkac pactenuil. CkeneTsl OJHOKJIETOYHBIX M
MHOTOKJIETOYHBIX XMBOTHBIX. HapykHbIil M BHYTpeHHUH ckeyeT. CTpOE€HUE U THIIBI
COCIMHEHUS KOCTEMN.

JIBU>KeHHE OpraHu3MOB. JIBHKEHHE OJIHOKJIETOYHBIX OpPraHU3MOB: aMEOOUIHOE,
KI'YTUKOBOE, pECHUYHOE. /[BMKEHNE MHOTOKJIETOYHBIX PACTEHUI: TPOIIU3MbI U HACTUH.
JIBWKE€HME MHOTOKJIETOYHBIX XMBOTHBIX M YEJIOBEKa: MbIlleuHas cuctema. Pedrekc.
CkeneTHbIe MBILIIBI U UX padoTa.

IIntanne opranmsmos. [lornomenue BOABI, YIJIEKUCIOTO ra3a M MHUHEPaJIbHBIX
BEILIECTB pacTeHUsAMM. lIuTaHne >KUBOTHBIX. BHYTPHUIIOJOCTHOE M BHYTPHUKIETOYHOE
nuuieBapenue. [Inranre mo3BOHOYHBIX )KUBOTHBIX. OTAEIBI MUIEBAPUTEIBLHOTO TPAKTA.
[InmeBapuTenbHble xenespl. [IuneBapuTenpHas cucTeMa 4eaoBeKa.

Jlpixanue opranu3moB. Jpixanue pacteHuid. JIpixanue sxxuBoTHbBIX. [luddy3us razos
yepe3 MOBEepXHOCTh kieTku. KoxkHoe npixanue. [[pixarenbHas noBepxHOCTh. JKabepHoe
Y JIETOYHOE AbIXaHHe. J[bIXaHHE TO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA. DBOIIOLIMOHHOE
YCIIO)KHEHUE CTPOCHHUs JETKUX IO3BOHOYHBIX >KMBOTHBIX. JlpIXaTeilbHas cHUCTEMaA
4yenoBeka. MexaHu3M BEHTWISLUMU JIETKUX y NTUL U MIIEKONMTAromuX. Perymsuus
nbixaHus. /{pixaTenbHbie 00bEMBI.

TpaHCIOpT BELIECTB y OPTaHU3MOB. TpaHCIIOPTHBIE CUCTEMBI pacTeHUM. TpaHcropT
BEILIECTB Yy XKUBOTHBIX. KpoBeHOCHas cucrema m e€ opranbel. KpoBeHocHas cucrema
MIO3BOHOYHBIX KUBOTHBIX M yenoBeka. CepJue, KpOBEHOCHBIE COCYAbl U KpoBb. Kpyru
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KpOBOOOpAIIeHHs. DBOJIIOIMOHHBIE YCIOKHEHUS CTPOCHUS KPOBEHOCHOM CHCTEMBI
NO3BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ perynsnus.

Brinenenne y opranu3MoB. BeineneHue y pacteHuid. BelaeneHue y KMBOTHBIX.
CoxpatutenbHble Bakyonau. Opranbl BbiaeneHus. OuiabTpaius, cekpeuus U oopaTHoe
BCAChIBaHHE KaK MEXaHW3Mbl pPabOThl OpraHoB BbieNeHUs. CBs3b MOJOCTH Teja
C KPOBEHOCHOU U BBIJCIUTEIBLHON cCTEMaMHU. BbijieieHne y TO3BOHOYHBIX KUBOTHBIX
u uesnoBeka. [louku. Ctpoenue u QpyHkunoHupoBanue HegpoHa. OOpa3oBaHre MOYH Y
YeJoBeKa.

3amura y Opranu3MoB. 3aliuTa y OJHOKIETOYHbIX OpraHu3MoB. Criopel OakTepuil
Y LHUCThl MPOCTEUIIMX. 3allliTa Y MHOTOKJIETOYHbIX pacteHuid. Kyrtukyna. Cpencrsa
[MaCCUBHON M XUMHYECKOU 3aIUThl. OUTOHIINUIEI.

3ammTa y MHOTOKJIETOYHBIX >KUBOTHBIX. [IOKpOBBI M MX MPOU3BOJIHBIC. 3aluTa
opranuszma ot Oozne3Held. IMmyHHas cucteMa 4denoBeka. KIeTouHbI U TyMOpasIbHBIN
UMMYHUTET. BpoXI€HHBIN M MpuoOpeTEéHHbIN cnenupuyeckuii UMMyHUTET. Teopus
KJIOHaJIbHO-ceNeKTuBHOro ummyHutera (II. Opnux, ®.M. bepuer, C. Tonerana).
BocnanutenbHbie OTBETHI OpraHu3MoB. Pojib BpOXKIEHHOIO UMMYHHUTETa B Pa3BUTUU
CUCTEMHBIX 3a00JI€BaHUM.

PaznpaxumMocCTh U peryisuus y OpraHu3MoB. Pa3apakumMoCTh y OJHOKIETOYHBIX
oprann3MoB. Takcucsl. Pa3npaxnuMocTs U peryisinus y pacTeHuid. PoCcToBbIE BemecTBa
Y X 3HAYCHHE.

HepBHas cuctema u pediekTopHasi peryisius y >kuBoTHbIX. HepBHast cuctema u eé
OTZEJBl. DBOJIOUMOHHOE YCIIOKHEHHE CTPOCHUS HEPBHOM CHCTEMBI y >KMUBOTHBIX.
OTaesnbl TOJIOBHOTO MO3Ta MO3BOHOYHBIX XKUBOTHBIX. Peduiekc u peduekropHas ayra.
be3ycioBHbIE U YCIOBHbBIE PEPIICKCHI.

['ymopanbHas perynsiius ¥ SHIOKPUHHAS CUCTEMA )KMBOTHBIX U YesioBeKa. JKernessl
SHJIOKPUHHOW CHCTEMBI U UX TOPMOHBI. JlelcTBHE TOPMOHOB. B3auMOCBs3p HEPBHOU U
SHJOKPUHHOM cucteM. | unoranamo-runoduszapHas cuctema.

JleMoHcTpanuu

[Toptper: N.I1. I1aBnos.

Tabmuubr u  cxembl: «OTHOKJIETOYHBIE BOAOPOCTH», «MHOTOKIETOUHbBIE
BOoJIOpociny, «bakrepun», «lIpoctelmmuey, «Opranbl IBETKOBBIX pacTeHU», « CHCTEMBI
OpraHOB ITO3BOHOYHBIX JKHBOTHBIX», «BHyTpeHHee CTpoeHHe HAaceKOMBIX», «TkaHH
pactenunity, «KopHeBble cuctembl», «Ctpoenue crebis», «CTpoeHUE IUCTOBOM
IJJACTUHKNY, « TKaH! KUBOTHBIX», « CKelleT uenoBekay, «[InmeBapurenpHas cucteMa,
«KpoBeHocHas cucrema», «/lpixarenpHas cucremay», «HepBHas cucremayn, «Koxay,
«Mpblieynass cucreMa», «BblaenurenbHas CcuUCTEMa», «OHIOKPUHHAs CHCTEMay,
«Ctpoenue Mpiue», «MMmmynurer», «KumedynononoctHeie», «(Cxema NUTaHUA
pactenunit», « KpoBeHOCHbIE CHUCTEMBI TO3BOHOYHBIX KUBOTHBIX», «CTPOCHHE THAPHI»,
«CTtpoeHnue mianapun», « BHyTpeHHee CTpOCHHE JOKIEBOT0 yepBs», «HepBHas cucrema
peiO», «HepBHas cuctema narymku», «HepBHas cucremMa NPECMBIKAIOIIUXCS,
«Hepsnas cucrema ntuny, «HepBHasd cucrema muekonuraromux», «HepBHas cucrema
yesnoBekay, «Pediexcy.
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OO0opy/oBaHme: CBETOBOM MHKPOCKOI, MHUKPOMNPEMapaThl  OJHOKIETOYHBIX
OpraHW3MOB, MUKPOIIPENAPAThl TKAHEHN, PAKOBUHBI MOJUTIOCKOB, KOJUIEKIIMA HACEKOMBIX,
UTJIOKOXKUX, KUBBIE IK3EMIULSIPbl KOMHATHBIX pacTeHUl, repbapuu pacTeHU pa3HBbIX
OTZIEJIOB, BIJIAXKHBIC IIpENapaTbl JKUBOTHBIX, CKEJEThl IMO3BOHOYHBIX, KOJUIEKIIUH
0ECIO3BOHOYHBIX KUBOTHBIX, CKEJIET YelIOBeKa, OOOpyAOBaHWE IJisi JEMOHCTpAIlUU
MOYBEHHOT'O W BO3YIIHOTO MUTAHUS PACTCHUH, paclleIJIeHUsl Kpaxmalia U OEJIKOB MO/
nercTBUeM (PEpMEHTOB, OOOpPYAOBAHME HJIsi JEMOHCTPALMHU OIBITOB O H3MEPEHUIO
KU3HEHHON €MKOCTH JIETKUX, MEXaHU3Ma JbIXaTEJbHBIX JBHKEHUIN, MOAEIHN TOJIOBHOTO
MO3ra pa3JInYHbIX JKUBOTHBIX.

JlabGoparopHas padota «M3ydeHnue TkaHel pacTeHUIN.

JlabopaTopHas paborta «3yyeHue TkaHen KUBOTHBIX.

JlabopaTopHas pabora «/3ydeHne opraHoB IIBETKOBOTO PACTEHUSD.

Tema 10. PasMHoKeHHe ¥ pa3BUTHE OPTraHU3MOB

®opMbl pa3MHOKEHUSI OPTaHU3MOB: Oecroioe (BKJII0Yasi BETr€TaTUBHOE) U MTOJIOBOE.
Buaesl  Oecrnonoro  pa3MHOXXEHUsS: IOYKOBaHUE, CHOPYJAus, (parMeHTarus,
KJIOHUPOBAHHUE.

[TomoBoe pazmuoxkenue. [losoBbie kneTku, nin rametel. Meno3. Ctaaun Meinosa.
[loBenenne xpomocom B Menose. KpoccuHrosep. brnonorndeckuii CMbICT MeH03a H
ITOJIOBOTO Mmpouecca. Meno3 u ero MecTo B J)KU3HEHHOM LIMKJIE OPTaHU3MOB.

[Ipen3zaponpimeBoe pasutue. ['ameroreHe3 y KHBOTHBIX. llonoBbIE Kemnes3bl.
OOpa3oBaHue W pa3BUTHE MOJIOBBIX KJeTOK. Crnepmarorene3 m oorene3. CtpoeHue
MOJIOBBIX KJIETOK.

OnnonoTBOpeHHE W AMOPHOHAJIBHOE  pa3BUTUE  KUBOTHBIX.  (CHocoOBbl
OIUIOIOTBOPEHMS: HApYKHOE, BHyTpeHHee. [lapTeHorenes.

NunuBuayanbHOE€ pa3BUTHE OPTraHU3MOB (OHTOreHE3). OMOPHOJIOTHS — Hayka
O pPa3BUTHH OPraHu3MoB. Mopgocenes — 00Ha U3 21A8HLIX NPOOIEM IMOPUONO2UML.
Konyenyusa mopghocenos u mooenu mopgozenesa. Cranum 3MOpHOTreHe3a >KUBOTHBIX
(ma npumepe narymku). Jpobrnenue. Tumbl apoOnenus. /Jemepmunuposanuvoe u
Hedepmunuposarnroe opooaenue. bracmyna, munvt 61acmyn. OCOOEHHOCTH NPOOIICHUS
MJICKOTTUTAIOIINX. 3apPO/IbIIIEBbIC TUCTKU (TacTPyJIsius ). 3aKiIajika OpraHoB ¥ TKaHeH 13
3apOJBIIIEBbIX JINCTKOB. B3auMMHOE BIMSIHUE 4YacTel pa3BUBAIOIIETOCS 3apojblla
(oMOpuoHalIbHAsT MHAYKIIMS). 3akiiajika TUlaHa CTPOCHUSI KUBOTHOTO KaK pPe3yJbTar
UEPapXUYECKUX B3aMMOJICHCTBUI TeHOB. BiusHue Ha >MOpUOHANIBHOE pa3BHUTHE
pa3sTUYHBIX (PAKTOPOB OKPYKAIOIICH CPEIIBI.

Poct u paszutne xxuBoTHBIX. [locTamMOpuonanbubiii mepuoa. [Ipsmoe u Henmpsimoe
passutne. Pa3Butne ¢ meramop$o3oM y OECIIO3BOHOUYHBIX U TTO3BOHOYHBIX KUBOTHBIX.
buonornueckoe 3HaY€HUE MPSAMOTO W HEOPSIMOTO Pa3BUTHSL, HMX PACHPOCTPAHECHHE
B nipupojie. Tumsl pocta ;KkMBOTHBIX. DAaKTOPHI PETYISLUHA POCTA KUBOTHBIX M YEIIOBEKA.
Craguu mocTAMOPHOHAIBHOTO Pa3BUTHS y )KUBOTHBIX 1 YesioBeka. [leprnoapl oHTOTeHEe3a
yenoBeka. CtapeHue u CMepTh Kak OMOJIOTHYECKHUE TIPOIECCHI.

PasmHoxenue u pazsutue pacrenuil. ['amerodur u cnopoput. Meiio3 B JKU3HEHHOM
nukie pacrenuit. Obpa3zoBaHue crop B mpoiiecce meiosa. ['lameroreHes y pacTeHU.
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Onnog0TBOpEHNE U Pa3BUTHE PACTUTEIBHBIX OPraHU3MOB. J[BOMHOE OILNIONOTBOPEHUE
y IBETKOBBIX pacTeHuil. OOpa3zoBaHUE U pa3BUTUE CEMEHH.

MexaHn3MBbl pETYISALAA OHTOIEHE3a Y PACTEHUN U )KUBOTHBIX.

JleMoHcTpanuu

[Toprpetsr: C.I'. HaBamun, X. HInemas.

Tabmumsr u  cxemsl: «BereratuBHOoe pa3MHOKeHUe», «Tumbel Gecnosaoro
pa3sMHOXKEHUsD», «Pa3MHOXKEHHME XJIaMUIOMOHAIbD), «Pa3MHOKEHHE DBIJIEHBDY,
«PazMHOXeHue THAPBED, «Meio3», «Xpomocomely, «l'amerorenes», «CrtpoeHue
AWLIEKJIETKH U CTIepMaTo3011a», « OCHOBHBIE CTaJIMM OHTOTeHe3ay, «lIpsamoe u Henpsimoe
pa3Butue», «Pa3BuTHe ManuCKOro xyka», «Pa3sutue capanum», «PazBurtue nsarymkum»,

«/IBOIHOE OMJIOOTBOPEHUE Y IIBETKOBBIX pacTeHU», «CTpoeHUE CEMSIH OHOAO0IbHBIX
Y JIBYJIOJBHBIX PACTCHUIN», «KW3HEHHBIN UK MOPCKOU KaImyCThD», «  KM3HEHHBIN LUK
MXxa», « KU3HEHHBIN LMKJI TAMIOPOTHUKAY, «  KM3HEHHBIN LIUKIJI COCHBDY.

OO6opynoBaHKE. CBETOBOM MHMKPOCKOI, MHUKpOMpenaparsl SHIEKICTOK U
CIIEpMAaTO30UI0B, MOAENb «L{MKIT pa3BUTHS JATYIIKH.

JlabopaTopHas pabora «VI3ydyeHHe CTpPOEHHs NOJIOBBIX KJIETOK Ha TOTOBBIX
MHKpOITIpernapaTax».

[IpakTuyeckas pabotra «BbisiBIeHHE TNPU3HAKOB CXOJCTBA  3apojbllIeH

MTO3BOHOYHBIX KUBOTHBIX).
JlabopaTopHas pabota «CTpoeHre OPraHOB Pa3MHOKEHUS BBICILIUX PACTEHUIN.

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

Wcropust cTaHOBIEHUS W Pa3BUTUS TEHETHKHW Kak Hayku. PabGotel I'. Mennens,
I'. ne ®puza, T. Moprana. Ponb oTe4ecTBEHHBIX YUEHBIX B PA3BUTUU I'€HETUKH. PaboThI
H.K. Kombnosa, H.M. Baswioa, A.H. benozepckoro, I'.JI. Kapneuenko,
1O0.A. ®unumuenko, H.B. TumodeeBa-Pecosckoro.

OCHOBHBIC TEHETUYECKUE TOHSATHUS U CHUMBOJIBL. [ OMOJOTUYHBIE XPOMOCOMBI,
aJieJIbHbIEC T€HbI, AIbTEPHATUBHBIE TPU3HAKH, TOMHUHAHTHBIN U PELIECCUBHBIN MPU3HAK,
TOMO3HI0Ta, TeTePO3UroTa, YUCTasl JUHUS, THOpUIbI, TeHOTUI, (peHorur. OCHOBHbBIC
METOJbl ~ TEHETUKW:  THOPHUIOJOTMYECKUU,  IUTOJOTUYECKUH,  MOJICKYJISIPHO-
F€HETUYECKU .

JleMoHCTpanuu

IToptpetsr: I'. Mennens, I'. ne ®pusz, T. Mopran, H.K. Konbsios, H.. BaBunos,
A.H. benozepckuii, I'.JI. Kapneuenko, 10.A. ®unmumuenko, H.B. Tumodeen-Pecopckuii.

Tabnuiel u cxembl: «MeToIbl TeHETUKNY, «CXeMbl CKPEIIMBAHUS.

JlabGoparopHas paboTta «J{po3oduia Kkak 00BEKT FTeHETUUECKUX UCCIICIOBAHUIN).

Tema 12. 3aKoHOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpeniuBanue. [lepBblii 3akoH MeHenst — 3aK0H eIMHO00pa3us
ruOpu0B TiepBOTO NokosieHus. [IpaBuno nomuaupoBanus. Bropoit 3akon Mengens —
3aKOH pacUlerieHus TMpu3HakoB. LluTonmormueckue OCHOBBI MOHOTHOPHUIHOTO
CKpelrBaHus. [ MmoTe3a 4ncToThl raMer.
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AHammsupyroniee ckpemuBaHue. [IpomMexyTOUHBIM XapakTep HaclelOBaHUS.
Pacmierienre npu3HakoB PU HETIOJHOM JOMUHUPOBAHUH.

HuruOpuaHoe ckpemmBaHue. TpeTuil 3akoH MeHJenss — 3aKOH HE3aBUCHMOIO
HacJIeJOBaHMsI MPU3HAKOB. L{uTomornueckne 0OCHOBBI AUTMOPUIAHOIO CKPEIIUBAHNS.

CuersieHHoe HacnenoBanue mpu3HakoB. Pabotrel T. Moprana. CuenseHHoe
HACJIEI0BAHUE T€HOB, HApYILIEHUE CLEIICHUS MEXIy NeHaMH. XpPOMOCOMHas TEOPHs
HACJIEICTBEHHOCTH.

I'enetnka mnona. XpOMOCOMHBIM MEXaHH3M ONpeaeNeHus Iona. AyTOCOMBI H
IIOJIOBBIE  XpPOMOCOMBI. ['OMOraMeTHelii W rereporaMeTHeli 1oy ['eHeTmueckas
CTPYKTypa ITOJIOBBIX XpoMocoM. HaciienoBanue npu3HakoB, CHEIIEHHBIX C ITOJIOM.

I'enorum kak nenocTHas cucrema. [IneoTponus — MHOKECTBEHHOE JEHCTBHE TEHA.
MHOX€eCTBEHHBIN aJUICIIU3M. B3anmoneiicteue HEaJUIEJIbHBIX TE€HOB.
KommiementaprnocTs. Onucras. [lommmepus.

['eHeTHUECKUIT KOHTPOJIb PAa3BUTHS PACTEHUM, KMBOTHBIX M YEJIOBEKa, & TAKKe
(U3HOIOTMYECKUX MPOLECCOB, MOBEIEHUS U KOTHUTUBHBIX (pyHKUMU. ['eHeTnueckue
MEXaHU3Mbl CUMOMOTeHe3a, MEXaHU3Mbl B3aUMOJICHCTBUS «XO3SMH — Iapa3uT» U

«XO35IMH — MHKpPOOMOM». ['@HETHMYEeCKHE acCIeKThl KOHTPOJS W H3MEHEHUS
HACJIEJICTBEHHON MH(OpMALIUK B IOKOJICHUSX KJIETOK U OPraHU3MOB.
JleMoHCTpaIUn

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

Tabmuubr u cxembl: «llepBbiii u BTOpoM 3akoHbl Menaens», «Tpetuil 3akoH
MeHnnens», «AHanu3upymllee CKpelrBaHue», «HenonHoe TOMHUHHpPOBAHUEY,
«CrerieHHOE HaclieoBaHUe MPU3HAKOB y 1po30duibl», «['eHeTnka momay, «Kapuorun
yenoBekay, «Kapuotun npozoduiby, «Kapuotun nTUb), «MHOXKECTBEHHbBIN
aJIeau3mMy, «B3anMoaeiicTBE TEHOBY.

OOGopynoBanue: MOJEb sl JEMOHCTpPAllMM 3aKOHOB €IMHO00pa3us THOpPHUIOB
MIEPBOTO TMOKOJICHUS W PACUICIUICHUSI MPU3HAKOB, MOJECNb ISl JEMOHCTpAllMd 3aKOHa
HE3aBUCHUMOTO HACJIEAOBAHUS NPU3HAKOB, MOJEIb IS JEMOHCTPALUU CLETUIEHHOIO
HacJleJJOBaHUs MPU3HAKOB, CBETOBOM MUKPOCKOII, MUKpompenapar: «[po3odusnay.

[IpakTuyeckas pabora «M3yueHue pe3ynbTaTOB MOHOTHOPUAHOTO CKpPEIIMBAHUS
y IPO30(HITBIY.

[IpakTuyeckas pabora «M3yueHue pe3yabTaToB AUTHOPUIHOTO CKpEIIMBaHUS
y IPO30(HITBD.

Tema 13. 3akoHOMepHOCTH U3MEHYMBOCTH

BzaumoneiictBue reHotuna u - cpeAbl npu  QopMHpOBaHUM  (DEHOTHIIA.
N3menunBoCTh mNpu3HakoB. KadecTBEHHbIE M KOJIMYECTBEHHBbIE MpHU3HAKU. Buabl
W3MEHYHMBOCTU: HEHACIIECTBEHHAs U HACIIEACTBEHHAS.

MoaudukanonHas  uU3MeH4YMBOCTb. Ponb  cpeasl B (OpPMHpPOBAHUU
MOAM(PUKALMOHHON M3MeHYuBOCTH. Hopma peakuuu mnpusHaka. BapualimoHHbIN psin
u BapuauumonHas kpuBas (B. Horanncen). CpolictBa  MoAauM(pUKAIIMOHHON
U3MEHYHUBOCTH.

17



denepanbhas padouas nporpamma | buomorus. 10-11 kiaccel (yriayOn€HHBIR YPOBEHB)

I'eHoTHIIMUECKAsA N3MEHYMBOCTh. CBOMCTBA FTEHOTUIINYECKOW N3MEHUYNBOCTH. Buibl
TEHOTHITMYECKOW N3MEHYMBOCTH: KOMOMHATUBHAS, MyTAI[HOHHAS.

KoMmOnHaTtuBHasT W3MEHYMBOCTh. Meio03 W TMOJOBOM MpOIECC — OCHOBA
KOMOMHATUBHONW W3MEHUYMBOCTU. PoJib KOMOMHATUBHOW H3MEHYMBOCTH B CO3JIaHUU
TEHETUYECKOr0 pa3HOOOpa3us B Ipeesiax OJHOro BUAA.

MyTanroHHass ”3BMEHUYUBOCTh. BUIbI MyTalMii: TeHHBIE, XPOMOCOMHBIE, TCHOMHBIE.
CroHTaHHbBIE U UHAYLIMPOBAHHBIE MYTallMH. SINE€pHBIE U NUTOIUIA3MATUYECKUE MYTALIUH.
Comarnueckue U oyioBble MyTaluu. [[puunHbl BO3HUKHOBEHUS MyTaluid. MyTareHsl u
UX BIMSHHE HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAlMOHHOIO Ipolecca. 3aKOoH
TOMOJIOTUYECKHUX PSA0B B HacleAcTBeHHOU n3MenunBocTy (H.M. BaBuion). Buesnepnas
M3MEHYMBOCTh U HACJIEJACTBEHHOCTb.

Onuecenemura u 3NUEHOMUKA, POJIb INUSEHEMUYECKUX PAKmMOpPO8 8 HACIe008aHUU
U UBMEHYUBOCMU (PeHOMUNUUECKUX NPUSHAKOG Y OP2AHUZMOS.

JleMoHcTpanuu

[Toptpetsr: I'. ne ®pus, B. Moranncen, H.. BaBuios.

Tabmuibl v cxembl: «Bubl ”BMEHUUBOCTHY, «MoaudpukanmoHHass U3MEHYMBOCTD,
«KoMOuHaTHBHAsS HM3MEHYMBOCTH», «Meho3», «OmnomorBopeHue», «l'eHernyeckue
3a00JieBaHUs YelIOBeKay, «BUIbI MyTallnii».

OO6opyioBaHKeE: KMUBbIE U TepOapHbIE IK3EMIUIAPb KOMHATHBIX PACTEHUHN, PUCYHKH
(dboTorpadun) >KMBOTHBIX C Pa3IMYHBIMU BUAAMU U3MEHUYHUBOCTH.

JlabopaTtopHas pabora «McciaenoBaHue 3aKOHOMEPHOCTEM MOIU(DUKAITMOHHON
M3MeHYMBOCTH. [locTpoeHne BapHaliMOHHOTO psiia U BApUAIMOHHOM KPUBOW».

[IpakTryeckas padora «MyTtauuu y Apo30(]puiibl (Ha TOTOBBIX MUKPOMPENapaTax ).

Tema 14. I'eHeTHKA YejloBeKa

Kapuotun denoBeka. MexayHapoaHas IporpaMMa HCCJIEAOBaHMUS TE€HOMa
yejgoBeka. MeToJibl M3yUeHHs] TeHETHKU 4YeJIOBEKa: T'eHeaJoTHMYeCKuid, OJIM3HEIOBbIH,
[UTOT€HETUYECKUHN, TMOMYJISIIIUOHHO-CTATUCTUUECKUN, MOJICKYJIIPHO-T€HETUYECKUH.
CoBpeMeHHOE ONPEACICHUE TCHOTHIIA: MMOJTHOT€HOMHOEC CEKBEHHUPOBAHMUE,
FEHOTUNUPOBaHWE, B TOM uucie ¢ mnomombto [I[P-ananu3za. HacnencrBeHnHbie
3a00yieBaHUsl 4ejoBeKa. ['€HHbIE W XPOMOCOMHBIE OO0Je3HM ueyioBeka. boisie3Hu
C HACJIEACTBEHHOM TMPEIPACHOJIOKCHHOCThIO. 3HAYCHUE MEIUIIMHCKON T'E€HETUKU
B MPEJOTBPAILIECHUM M JICYEHUU TEHETHYECKUX 3a0oyieBaHUI dYenoBeka. Meauko-
IF€HETUYECKOE KOHCYJbTUpOBaHUE. CTBOJOBbIE KJIETKU. [lOHATHE «reHETUYECKOro
rpy3a». DTHUYECKHE AacCIeKThl HCCIEJOBAHUM B 00JIACTM PEAAKTUPOBAHHUS T€HOMa M
CTBOJIOBBIX KJIETOK.

I'enetnueckue  ¢akTOphI MTOBBIIIEHHOMN YyBCTBUTEIHHOCTH yeJoBeKa
K (QU3MYECKOMY M XUMHYECKOMY 3arpsi3HEHHUIO OKpYXKaroImieh cpeabl. ['eHeTnyeckas
MPEIPACTIOIOKEHHOCTD YEJIOBEKA K MATOJIOTHSM.

JleMmoHcTpaluuu

Tabmuubr u cxembl: «Kapuotun uyenoBeka», «MeTonbl W3y4eHUS] TEHETUKU
yeJioBeKay, «I eHeTnueckue 3a00J1eBaHU YEIOBEKAY.

[IpakTudeckas padora «CocTaBIeHHE B aHAIA3 POJOCIOBHOM.
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Tema 15. Cesiekuusi Opranu3mMoB

JlomecTuKanus W CeNeKUMs. 3apOokKIACHUE CEJICKIMU U JIOMECTUKAlUHU. YUYCHHE
H.U. BaBunosa o lleHTpax mpoUCXOXKIEHUS U MHOTO0OOpa3usi KyJIbTYPHBIX PACTEHUM.
Ponb cenekiuu B CO3aHUU COPTOB PACTEHUM W MOPOJ KUBOTHBIX. CopT, mopoa,
mTaMM. 3aKOH TOMOJIOTUYECKMX PSAJOB B  HACIEICTBEHHOM  W3MEHYMBOCTHU
H.U. BaBuinosa, ero 3HaueHHE IJIs CEICKIIMOHHON pabOTHI.

Metoasl  cenekuMOHHOW paboTel. MCKycCTBEHHBI OTOOp: MAacCOBBIH U
WHIUBUTyaTbHBINA. DTanbl KOMOWHAIIMOHHOM celleKnuu. VcrbITaHue Mpon3BOIUTENNCH
1o moToMcTBY. OTOOp MO TEHOTHUITY C MOMOIUIBIO OIIEHKU ()EHOTHUIIA TOTOMCTBA U OTOOP
10 TEHOTHITY ¢ ToMo1Iblo aHam3a JJHK.

HckyccTBeHHBINM MyTareHe3 Kak METOJT CEIeKIIMOHHON paboThl. PagnanmoHHbi 1
XUMUYECKANA MYyTareHe3 Kak WCTOYHHK MYTallMA Yy KYJbTYPHBIX ()OpPM OpPTraHU3MOB.
Hcnonb3oBaHne TE€HOMHOTO pEIaKTUPOBaHUS M MeTon0B pekoMmOuHaHTHBIX JIHK
JUIS1 IOJTYYEHHUSI UICXOJTHOTO MaTepHaa Jijisl CeJIEKIUU.

[Tonyyenue nonurmionnoB. BHyTpuBH0oBas rubpuauszanus. bau3kopoacTBEHHOE
CKpelIMBaHue, Wi WHOpuIuHr. HepoicTBeHHOE CKpellUBaHUE, WU ayTOPHIUHT.
['etepo3uc u ero mnpuuuHbl. Mcnonb3oBaHue rerepo3uca B cenekuuu. OtaanéHHas
rubpuauzanus. IlpeononeHue Oecrmoauss MEXBHAOBBIX THOpUIOB. JlocTmxkeHus
CEJIEKIIMY PACTEHUM U KUBOTHBIX. «3€1€HAs PeBONIOYUS).

CoxpaHeHHE U U3YYEHUE TEHETHYECKHX PECYpPCOB KYJIbTYPHBIX PACTEHUH M HX
JUKUX POJUYEH JJIsi CO3J]aHUSl HOBBIX COPTOB U THOPHUIOB CEIHCKOXO3SHCTBEHHBIX
KYJIbTYp. H3yuenue, coxpaneHue U YnpaeieHue 2eHemuyecKuUMu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U NPOMbBICIOBLIX — JCUBOMHBLIX 8  YeNsax  YAVUUeHUs
cyuecmeyrowux U Cco30aHusi HOBbIX NOPOO, JUHULU U KPOCCO8, 6 MOM YUcie
C NpUMeHeHUeM COBPEMEHHbIX Memo008 HAYUHLIX UCCIe008aHUll, Nepedosblx udeu U
NepCcneKmusHbIX MexHoI02UU.

JleMoHcTpanuu

[Toprpersr: H.W. Basunos, 1.B. Muuypun, I'.Jl. Kapneuenko, I1.I1. JIykssiHeHKO,
b.JI. Acraypos, H. bopnoyr, /I.K. benses.

Tabnuiel U cxembl: «LleHTpbl TPOUCXOKACHUS U MHOTOOOPa3Hs KYJIbTYPHBIX
pacTeHui», «3aKOH TOMOJOTMYECKUX PSAOB B HACJIEACTBEHHOW HM3MEHYMBOCTH,
«Mertoppl cenekuumny, «OTaanéHnas ruopuausanusy, «MyrareHes».

JlaGoparopHas paborta «V3ydueHue COpTOB KyJIbTYpHBIX pPACTEHUH U TOPOJ]
JIOMAIITHUX YKUBOTHBIX).

JlabopaTopHas pabora «M3yueHre MeTo10B CEICKITUN PACTCHUI.

[IpakTuyeckas pabora «IIpuBuBKa pacTeHuUR».

Okckypcus «OCHOBHBIE METOJbI W JOCTHMXKEHMSI CEJIIEKUIMM PACTEHHH U
JKUBOTHBIX (Ha CEJICKIIMOHHYIO CTAHIUIO, IJIEMEHHYIO (epMy, COPTOUCIIBITATEIHHBIN
Y4acTOK, B TEIUIMYHOE XO3SHCTBO, B JaOOPATOPHIO arpOyHUBEPCUTETA WM HAYYHOTO
LEHTpa)».
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Tema 16. BoTexHo0JIOTHS M CHHTETHYECKAA OMOJIOTHA

OOBEKTHI, UCIIOIB3YEMBIE B OMOTEXHOIOTMH, — KIETOUYHBIE U TKAHEBBIE KYJIbTYPBHI,
MHUKpPOOPIaHU3MBI, UX XapaKTEpUCTUKA. TpaulinOHHAs OMOTEXHOJIOTHS: XJI€0O0IEeUEHuE,
MOJIy4YE€HUE KHUCIOMOJIOYHBIX MPOAYKTOB, BUHOAEIUE. MUKPOOMOIOTUYECKUIM CHHTE3.
OOBEKTHl MUKPOOMOJIOTHYECKUX TexHoJorui. [Ipon3BoacTBO Genka, aMMHOKUCIOT U
BUTAMHHOB.

Co3aHne TEXHOJOTMH W HWHCTPYMEHTOB LIEJICHAIIPaBICHHOIO W3MEHEHHS U
KOHCTPYHPOBAHUSI T'€HOMOB C LEJBIO IOJYYEHUS OPraHU3MOB M HMX KOMIIOHEHTOB,
COJIEpIKaIMX HE BCTPEYAIOIINECS B IPUPO]I€ OMOCUHTETUYECKUE ITYTH.

Knerounas wumxkeHepus. MerTonpl KyJabTypbl KIE€TOK W TKaHEW pPACTEHUU U
#KUBOTHBIX. Kprobanku. Comarnyeckasi ruOpuau3anus 1 COMaTUUECKU IMOPUOTEHE3.
Hcnonp3oBaHue TaluIOMAOB B CEICKUUU pACTCHUU. [lonyuenue MOHOKIOHANbHBIX
anmumern. Hcnonvzoeanue MOHOKIOHATbHBIX U NONUKIOHANLHLIX AHMUmMeEN 8 MeOuyuHe.
HcKycCTBEHHOE OIUIONOTBOPEHHE. PEKOHCTpyKIMS SHUEKIETOK W KIOHUPOBAHHE
KUBOTHBIX. MeToJ TpaHCIUIAHTAllMK SJep KIETOK. Texnonozuu 0300poénenus,
KYIbMUBUPOBAHUSA U MUKDOKIOHANILHO20 — PASMHONCEHUA  CelbCKOXO3AUCTEEHHbIX
KYI6myp.

XpoMOcOMHass M T'€HHas HWHXEHepus. VCKyCCTBEHHBIM CHHTE3 T€Ha W
koHcTpyupoBanue pekomouHanTHbix JHK. Cozoanue mpanceennvix opeanusmos.
JlocTmkeHns M MEePCIEKTUBBI XPOMOCOMHOM M T€HHOM MHYKEHEPHUH. JKOJIOTUYECKHE U
TUYECKHUE MPOOIEMbl TEHHOW UHKEHEPHUHU.

Memuuunckue OuotexHosoruu. IloctreHoMHas nu@posas wmeaunuHa. I[ILP-
nuarHoctuka. MeTaOoOMHBIN aHaN3, FTEHOLIEHTPUUECKUN aHATIN3 MPOTEOMa YeJI0BEKa
JUIS OLEHKU COCTOSIHHSI €r0 310pOBbs. VcIonb30BaHNEe CTBOJNIOBBIX KJIETOK. TapreTHas
Tepanus paka. J3D-OmommkeHepuss s pa3paboTKu  (yHIaMEHTANIbHBIX OCHOB
MEIUIUHCKUX TEXHOJIOTUH, CO3[aHUsl KOMIUIEKCHBIX TKAHEW COYETaHHEM TEXHOJOTHi
TpEXMEpHOTO  OWonmpuHTMHra u  ckapdonauHra g pemieHus  3ajad
MEPCOHATU3UPOBAHHON METUIIUHEI.

CoznaHne BEKTOPHBIX BAaKIUH C LEJIbI0 00ecrieueHns: KOMOMHUPOBAHHOM 3aIUTHI
or  Bo3Oyauteneid  OPBU,  ycTaHOBieHME  MOJEKYJSIPHBIX  MEXaHHU3MOB
¢bynkunonupoanusi PHK-copepkammx BHPYCOB, BBI3BIBAIOIIUX OCO0O OIACHbBIE
3a00JIeBaHUs YEJIOBEKA U )KMBOTHBIX.

JleMoHcTpanuu

Tabmuubr u cxembl: «Mcmoap30BaHKEe MUKPOOPTaHU3MOB B MPOMBINIIICHHOM
IPOU3BOACTBEY, «KieTouHast HH)KeHepus», «I eHHask HHKEHEPUS.

JlaGoparopHas pabdota «l3ydyenrne o0bEeKTOB OUMOTEXHOIOTUN.
[IpakTuueckas pabota «IlomyuyeHne MOIOYHOKHUCIBIX TPOTYKTOBY.
Okckypeusi  «buorexnonoruss —  BaxkHeWIIas — NPOU3BOJAWTENbHAas  CHJA

COBPEMEHHOCTH (Ha OMOTEXHOJIOTHUYECKOE TPOU3BOICTBO)».
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11 KJIACC

Tema 1. 3apoxaeHue u pa3BUTHE IBOJTIOIMHOHHBIX NPeACTABJIeHUI B 0M0J10Tr UM

OpomonnonHas teopus Y. lapeuna. [Ipeanocbuikn BOSHUKHOBEHHS JAPBUHU3MA.
JKu3znb 1 HayuyHas aearenbHocTh Y. JlapBuHa.

JIBrokymie cuiibl 3BoJitonnu BuAoB mo Y. [lapBuny (BbICOKAass MHTEHCUBHOCTD
Pa3MHOXEHUSI OPraHU3MOB, HACJIEACTBEHHAs! K3MEHYMBOCTh, O0OpH0a 3a CyIIeCTBOBAHUE,
€CTECTBEHHBIN M UCKYCCTBEHHBIN 0TOOD).

Odopmierne cunTeTHUeckoi Teopuu sBomoruu (CTD). HeirpansHas Teopws
sBostoniud. CoBpeMEeHHast 3BOJIIOIMOHHASA OMOJIOTHA. 3HAUCHUE IBOJIOLMOHHON TEOPUHU
B (DOPMUPOBAHUH €CTECTBEHHO-HAYYHOU KapTUHBI MUPA.

JleMoHCcTpanuu

[Toptpetsl: Apuctorens, K. JIunnei, JK.b. Jlamapk, 3.0K. Cent-Unep, K. KroBbe,
Y. Mapsun, C.C. YerBepuxon, U.N. llImanbraysen, x. Xonneitn, [1.K. benses.

Tabmumer u cxembl: «Cucrema xuBor npupoisl (mo K. Jlunuer)», «JlectHuiia
XUBbIX cyuiecTB (mo Jlamapky)», «MexanuzMm (popMupoBaHUs TPHUCHOCOOICHUN
y pactennii U uBOTHBIX (mo Jlamapky)», «Kapra-cxema Mapuipyta MHyTEIIECTBHS
Y. Napsunay, «Haxoaku Y. Hapsunay, «Dopmbl 60ps0sI 3a cymecTBoBaHue», «Ilopoabl
ronyoeit», «MHoroobpasue KynabTypHBIX (opMm KamycTel», «llopoabl moMamHux
KHUBOTHBIX», «Cxema oOpazoBaHusi HOBBIX BuJoB (mo Y. JlapBuny)», «Cxema
COOTHOILEHMSI JBWKYIIMX CUJI 3BOIMIOLUN», «OCHOBHBIE IOJIOKEHHSI CHHTETHYECKOU
TEOPHUH SBOJIOLIUN.

Tema 2. MuKpo3BoTIOIUSA U €€ pe3yabTaThl

[Tonynsuus Kak 37eMeHTapHask €IMHULIA 3BOTOUUU. COBpEMEHHBIE METOIbI OLIEHKU
T€HETUYECKOr0 pa3HooOpa3usi M CTPYKTYphl mnomyisiuuid. M3meHenwe reHodoHaa
MONYJISIIUM  KaK 3JIEMEHTAPHOE »HBOJIOLMOHHOE SBJIEHUE. 3aKOH T'€HETUYECKOTO
paBHoBecusd [x. Xapau, B. BaiinGepra.

DOneMeHTapHbIe (HAKTOPHI (IBUIKYIIUE CUIIBI) IBOIONUK. MyTaIllMOHHBINA TIPOLIECC.
KoMmOunatuBHass u3MeHuUuMBOCTh. JIpeii) TeHOB — ciydailHble HEHaINpaBJIeHHBIC
W3MEHEHMUSI YacToT aiened B nomyisamusx. Iddext ocHoBarens. Ighgexm
oymuliouno2o 2opaviuika. CHudceHue 2eHemuuecko20 pazHooOpasus. NPUYUHBL U
cnedocmeus. Ilposisnenue s3gpghexma Opeiicha 2enog 6 6ONbWUX U MANLIX NONYTIAYUSIX.
Murpamuu.  M3onstus  nomynsiuid:  reorpaduueckas — (MPOCTpaHCTBEHHas),
ounonornyeckas (penpoyKTUBHAS).

EcTtecTBeHHBII 0TOOp — HANIPABJISIONIHMA (haKTOP IBOTIOITH. DOPMBI €CTECTBEHHOTO
oTOOpa: JABMXKYIIUNA, CTAOMIM3UPYIOLIUN, pa3pblBatolnil (Au3pynTuBHbINA). [lomoBoit
oT100p. BO3HMKHOBEHME U ABOIOIHS COITUATBHOTO MMOBEICHUS KUBOTHBIX.

[IpucnocoOaeHHOCTh OpraHu3MOB KaKk  pe3yjibTar MHUKPO3BOJIIOIUH.
Bo3HukHOBEeHHE MPUCIIOCOONEHUN Yy OpraHu3MoB. ApoMop(o3bl UM UAMOATANTALUU.
[Tpumepsl MpUCTIOCOOJEHUN y OpPraHU3MOB: MOpPQoJoTUYECKHe, (U3HOIOTUYECKUE,
OroxXuMHUYecKue, nopeeHyeckre. OTHOCUTENIbHOCTh MPUCIIOCOOIEHHOCTH OPTaHU3MOB.
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Bun, ero kputrepunm U CcTpykTypa. BuaooOpa3oBaHume Kkak pe3ynbrar
MUKPOAIBOTIOIUH. M30ismms — KimoueBoi ¢Gaktop BumoodpazoBanwus. [IyTtu u crmocoObr
BUJI000pa30BaHUSA: aJUIONaTPUYECKOE (reorpaduueckoe), CUMIIaTPUYECKOE
(9KOJIOTUYECKOE), «MIHOBEHHOE» (IOJUIUIOUAU3ALMS, TuOopuan3anus). JauTenbHoCTb
HBOJIFOLIMOHHBIX IPOLECCOB.

MexaHnnu3msl pOpMUPOBaHUS OMOIOTMUECKOTI0 pa3HOOOpa3usl.

Ponb 3BOIIOIIMOHHON OMOJIOTMM B pa3padOTKE HAyYHBIX METOJIOB COXPAaHEHHUS
OouopasHooOpazusd. MUKpPO3BOIIONUS M KOJBOJIOLUSA MApasUTOB U HUX XO35EB.
Mexanu3mbl GOPMUPOBAHUS YCTOHUMBOCTU K aHTHOMOTHUKAM U CIIOCOOBI OOPHOBI C HEH.

JleMoHCcTpanuu

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

Tabnuiel 1 cxeMbl: «MyTaluoHHAss U3MEHYUBOCThY, «llomydiimoHHas CTpyKTypa
Buga», «Cxema mposiBieHUs 3akoHa Xapau—BaitnOepra», «JIBuxyuie Cuibl
IBOJIIOLIUMY»,  «OKOJOrMYecKas H30JsLUs  TOMyJsAUMHA  CEeBaHCKOW  (openmy,
«I'eorpaduueckast M30JALMS JIMCTBEHHUIIBI CUOMPCKOM M JMCTBEHHHULBI J1aypCKOil»,
«IlonynsIIIMOHHBIE BOJIHBI YHCIEHHOCTH XHUIIHUKOB M KepTB», «(Cxema nelcTBUs
€CTECTBEHHOTo 0TOOpa», «Dopmbl 00pbOBI 3a cyliecTBoBaHUE», «HHIyCTpUaIbHBIN
MenaHu3M», «KuBble nckomnaemble», «IIOKpOBHUTENBCTBEHHAsI OKpAcKa >KUBOTHBIXY,
«IIpenynpexnaromas OKpacka JKMUBOTHBIX», «DU3MONOTMYECKHE  aJanTalun,
«I[IpucnocobIeHHOCTh OPTaHU3MOB U €€ OTHOCUTENBHOCTBY, «KpuTtepuu Buaa», «Buasi-
nBoHUKM», «CTpyKTypa BuAa B mnpupoae», «CrnocoObl BHA000pa3oBaHUI,
«l'eorpaduueckoe BHUI000pa30BaHWE TPEX BHUAOB JIAHABILIEH», «IKOJIOTHUYECKOE
BUJI000pa3oBaHue BUAOB CHHMID, «llomummounasl pacteHuit», «KamyctHo-peneunsiii
ruOpUI.

Oo6opynoBanue: repbapuu pacTeHUM, KOJJIEKUMHM HACEKOMBIX, uyuyena NTHUIL] U
3Bepel ¢ mpuMepaMH pPa3IMYHBIX MPUCIIOCOOJICHUM, Yydesia NTHUIl U 3BEped pa3HbIX
BUJIOB, repOapuu pacTeHUI OJM3KUX BUJIOB, 00Pa30BaBIIMXCS Pa3IMYHBIMU CIOCOOaMHU.

JlaGoparopHas paboTa «BeIsiBIIeHHE H3MEHUNBOCTH Y 0COOSH OJHOTO BUIAY.

JlabopaTtopHas pab6ora «lIpucnocoOnenuss OpraHu3MOB W HUX OTHOCUTEIbHas
11e71eCO00pa3HOCThY.

JlaGoparopHas pabota «CpaBHEHHE BUJIOB 110 MOPGHOJOTHYECKOMY KPUTEPHUION.

Tema 3. Makpo3BOTIOIUA U €€ pPe3yJIbTaThl

MeTtoasl u3ydeHus MakpodBoMOIuUH. [laneoHTomOrM4eckrne MeTOIbl HU3YUYCHHS
sBosroninu. Ilepexonupie GopMbl U PpuIOreHEeTHYECKHUE PSIIbl OPTaHU3MOB.

buoreorpaduueckue metonpl uydeHus sBooruu. CpaBHeHue (Quiopsl U (hayHbI
MaTEepUKOB M OCTpoBOB. buoreorpaduyeckue oOnactu 3emnu. Buabl-sHaemuku u
PEJIHUKTEHI.

OMOpHOJIOTUUECKHME U CPaBHUTEIBbHO-MOP(HOJIOTMYECKUE METOAbl HM3yUCHHUS
IBOMIONUU. [ €HETHYECKHE MEXaHW3MBl OHBOJIIOIMHA OHTOTCHEe3a U TOSIBJICHUSA
HBOJIIOIIMOHHBIX HOBIIECTB. [ OMOJIOTMYHBIE W aHAJIOTUYHBIE OpraHbl. PyanMeHTapHbIe
OpraHbl ¥ aTaBU3MbI. MOJIEKYJISIPHO-TEHETHIECKIE, ONOXMMHUYECKHE U MAaTeMaTUIECKUE
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METOAbl H3y4eHUs HBOMIOUMH. ['omosormyHbie TreHbl. (COBPEMEHHBIE METObI
MOCTPOCHUSA (PUITOTEHETHUECKUX I€PEBHEB.

XPpOMOCOMHBIE MYTAIIUU U BOJIOLNSI TEHOMOB.

OO0mme 3aKOHOMEPHOCTH (TpaBWiIA) OHBONIONUHU. [lpunyun cmenvl @GyHKYULL.
HeobOpatumocTs »3BOdIONMU. AJnantuBHas paauanus. HepaBHOMEPHOCTh TEMIIOB
ABOJIIOLIHH.

JleMoHCcTpanuu

[Toptpets: K.M. bap, A.O. KoBanesckuii, ®. Mromnep, O. 'ekkens.

Tabmuupbl 1 cxembl: «DWIOTEHETUUECKUN PsiA  JIOMIAAn», «APXEONTEPUKCH,
«3Bepo3yobie smieprl», «Creronedansy, «Punnodurtey, «CeMeHHbIE ManopOTHUKI,
«buoreorpaduueckue 30861 3eMitny», «Jpeid KOHTUHEHTOBY, «PenukTo», «HauanbHbie
CTaauu 3MOPUOHAIBHOIO Pa3BUTHS IMO3BOHOYHBIX JKUBOTHBIX», «lOMOJIOTMYHBIE U
aHAJIOTUYHbIE OpraHbl», «PyauMeHThD, «ATaBU3MB), «XPOMOCOMHBIE HAOOPHI
YyeloBeKa W uMIaH3e», «l[JaBHble  HampaBieHus — dBojouun», «Oomue
3aKOHOMEPHOCTH 3BOJTFOLII.

OOopynoBaHMe: KOJUIEKIUHM, TrepOapuu, MYJSDKM HUCKONAeMbIX  OCTaTKOB
OpraHW3MOB, MYJISIKM TOMOJIOTHMYHBIX, AHAJIOTUYHBIX, PYJIUMEHTAPHBIX OPraHOB H
aTaBU3MOB, KOJUIEKIIUN HACEKOMBIX.

Tema 4. Ilpoucxo:kaeHne U pa3BUTHE KU3HU HA 3emJie

Hay4Hble runoTe3bl NpOUCXO0KIEHUS KU3HU Ha 3emiie. AOMOTeHe3 U MaHCIePMUS.
JloHayuyHble TpEACTaBICHUS O 3apOKIACHUU KU3HU (KpeauumoHusm). ['umoresa
ITIOCTOSTHHOT'O CaMO3apOXKACHUS KU3HU M €€ onpoBepkeHue onsitTamu @. Penw,
JI. Cnannanuanwy, JI. [Tactepa. [IpourcxoxaeHue »u3Hu U acTpOOUOIIOTHS.

OcHOBHBIE H3Tanbl HeopraHudyeckod sBosonuu. IlnanerapHas (reosoruyeckas)
ABOJIONMS. XHUMHUYECKasT HSBOJIOIMUSA. AOUOTCHHBIM CHHTE3 OPraHMYECKUX BEIECTB
n3 Heopranumdeckux. Ombir C. Mwumnepa u ['. HOpu. OOpa3oBaHue NOJHUMEPOB
3 MmoHoMmepoB. KoanepBatnas runore3a A.M. Onapuna, runore3a nepBUYHOrO OyIb0HA
Jx. Xonneitna, reHerudeckas runore3a I'. Mémnepa. Pu6o3umsl (T. Uek) u runotesa
«vupa PHK» V. I'unbepra. ®opmupoBanre MeMOpaH U BOSHUKHOBEHHE MPOTOKIIETKH.

Hcropust 3emuin 1 MeToabl €€ m3ydeHus. Vckomaemble OPraHMYECKHE OCTATKH.
['eoxpononoruss u e€ wmetonbl. OTHOCHUTENbHAs W aOCOJIIOTHASI TE€OXPOHOJIOTHS.
I'eoxpoHOJIOrMYeCKas IIKaja: 30HbI, 3pbl, IEPUOIBI, JIIOXH.

HauanpHble 3Tanel opraHndeckor 3Bosround. l1IosBIIEHME M DBOMIOLMS TEPBBIX
KJIETOK. DBoJtolus Metabonu3Ma. Bo3HukHOBeHHE TepBbIX dKocucTeM. COBpEeMEHHbIE
MUKpPOOHBIE OMOIJIEHKM KaK aHaJor MEepBbIX Ha 3emuie coolbmiecTB. CTpOMAaTOJUTHI.
IIpokapuOThI U DYKapUOTHL.

[Ipoucxoxnenue HykapuoT (CUMOUOTEHE3). DBOJIOLMOHHOE MPOUCXOXKIACHHUE
BUpYCOB. [IponcxoxkaeHne MHOTOKIETOYHBIX OpraHn3MOB. BO3HHMKHOBEHHE OCHOBHBIX
IpyII MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tallbl 3BOJIOLMHU BbICHIMX pacTeHuil. OCHOBHBIE apOMOP(O3bI
pacteHuii. Beixon pacrenui Ha cyury. [losiBiieHHe CIOPOBBIX PACTEHUM U 3aBOEBAHUE
umu cymd. CemenHble pacTteHus. [TporcxoxieHne HBETKOBBIX PACTEHHM.
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OcCHOBHBIE d3Tambl 3BOJIIOIUU KUBOTHOrO Mupa. OcHOBHbIE apoMop(]o3bl
*KUBOTHBIX. Benjckas dayna. KemOpuiickuil B3pbIB — MOSIBICHUE COBPEMEHHBIX THUIIOB.
[lepBble  xOplOBbIE KUBOTHbIE. JKWM3HB B BOJE. OBOJIONUSA [O3BOHOYHBIX.
[Ipoucxoxnenue ampuouil n pentwnid. [IpoucxoxaeHne MIECKONMUTAOMIMX U TITHII.
[Tpuniun kmroueBoro apomopdosza. OcBoeHue OeCrO3BOHOYHBIMU U MTO3BOHOYHBIMU
YKUBOTHBIMH CYIIIH.

Pa3Buture *u3HHM Ha 3eMiie IO 3paM U MEepUoJaM: apxeH, IpOTEPO30i, MaJeo30i,
Me30301, KaitHo30M. OOIas xapakTepUCTHKa KJIMMaTa M TE€OJIOTMYECKUX MPOIECCOB.
[TosiBneHMEe W paclBET XapaKTEPHBIX OPTraHU3MOB. YTJIEOOpa3oBaHUE: €ro yCIOBUS H
BIIMSIHUE HA Ta30BbIN COCTaB aTMOC(EPHI.

MaccoBbie BBIMUpPAHHUSI — OKOJOTHMYECKHME KPHU3HUCHI Tmpouuioro. IlpuunHbel u
CIIE/ICTBHSI MAacCOBBIX BbIMUpaHUil. COBPEMEHHBIM 3KOJOTMYECKHN KPHU3UC, €ro
ocobenHoctu. [Ipobiema coxpanenust OnopazHooOpaszus Ha 3emiie.

CoBpeMeHHass cucTeMa oOpraHudeckoro wwupa. llpuHinmnel Kiaccuduxauu
opranu3MoB. OCHOBHBIE CUCTEMATUUECKUE TPYIINbl OPraHU3MOB.

JleMoHCTpanuu

[Toptpetsl: ®@. Penu, JI. Cnannanuanu, JI. ITacrep, M1.. MeunukoB, A.N. OnapuH,
JIx. Xongein, I'. Ménnep, C. Muep, I'. FOpu.

Tabmumer 1 cxembl: «Cxema ombiTa ®@. Pemm», «Cxema ombita JI. Ilactepa
10 M3YYEHHUIO CAaMO3apOKIEHUS KU3HN», «Cxema onbita C. Muiepa, I'. FOpu», «ITarbl
HEOPraHUYECKOM 3BoMonun», «l'eoxpoHonormyeckas mkanay, «HadanbHble 3Taribl
OpraHu4ecKoil sBotonun», «Cxema 00pa3oBaHHS PYKAPUOT MyTEM CUMOHMOTEHE3ay,
«CucteMa >xuUBOW TpUpoAbl», «CTpoeHue BHpyca», «ApoMop(o3bl pacTEHHUII»,
«Punnodute»y, «OIHOKIETOYHBIE BOAOPOCTN», «MHOTOKIETOYHBIE BOJOPOCITNY,
«Mxwm», «llanmopotHuku», «l'ooceMeHHble pacTeHus», «Oprasbl IIBETKOBBIX
pacteHui», «CxemMa pa3BUTHS KUBOTHOTO MHUPaA», «ApOMOPGO3bI KUBOTHBIXY,
«IIpocrerimmey, «Kumeynononoctueie», «llmockue depBu», «HiIeHUCTOHOTHEY,
«Pw10BI», «3emHOBOAHBIEY, «lIpecMmbikaronuecsy, «lITULb, «MIICKOTTUTAIOIIHEC,
«Pa3BUTHE XU3HM B apXEUCKOM 3pe», «Pa3BUTHE JKU3HU B IMPOTEPO3OKMCKOU 3PE,
«Pa3BuTHE XU3HM B IAJICEO30MCKON 3pe», «Pa3BuThe KXHU3HU B ME3030HMCKOU 3pE,
«Pa3BuTHE KW3HU B KaTHO30MCKOU 3pe», «COBpEMEHHAsI CUCTEMA OPTAaHUYECKOTO
MHUpPay.

Oo6opynoBanue: repOapuu pacTeHUM pa3IMYHbIX OT/EJIOB, KOJUIEKIIMH HACEKOMBIX,
BJI&YKHBIE TIpenapaThl KWBOTHBIX, PAKOBHMHBI MOJUIIOCKOB, KOJUIEKIIMM WIIJIOKOXKUX,
CKEJIETHI I03BOHOYHBIX KMUBOTHBIX, UyYesa NTHULl U 3BEPEU, KOJUIEKIINA OKaMEHEJIOCTEN,
IIOJIE3HBIX UCKOITAEMBbIX, MYJISIKH OPTaHUYECKUX OCTATKOB OPTaHU3MOB.

BuprtyanbHas nabopaTtopHas pabora «MopenupoBanue onbiToB Musmiepa—tOpu
N0 U3Y4YEHUI0O aOMOTe€HHOrO0 CHHTE3a OpPraHWYECKUX COCAMHEHUH B NEpPBUYHOU
atMocdepe».

JlaGoparopHas pabGota «M3ydyeHue U OMMCaHHE HMCKOMAEMBIX OCTATKOB APEBHUX
OpPTaHU3MOB.
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IIpakTuyeckas padora «l3ydeHne OCOOCHHOCTEH CTpOEHUsI PACTCHHH pPa3HBIX
OTZIEIIOBY.

[IpakTtuyeckass pabora «M3ydyeHue 0OCOOCHHOCTEW CTPOCHMSI TO3BOHOYHBIX
KUBOTHBIX.

Tema 5. IlpoucxoxaeHue 4ea10BeKa — AHTPONOTeHe3

Pa3pnenbl 1 3a1aun aHTpONOJIOrHH. MeToAbl aHTPOIOJIOTHH.

CraHOBIIEHHME TPEJICTABICHUA O TMPOUCXOXKIACHUH 4YEJIOBEKa. PenurnosHsie
BO33peHus. COBpEMEHHbBIE HAYYHBIE TEOPUH.

CXoACTBO UenoBEKa € JKUBOTHBIMU. CHCTEMaTHYECKOE IIOJI0KEHHE YEJIOBEKA.
CBuIeTENbCTBA CXO/ICTBA UEJIOBEKA C KUBOTHBIMHU: CPaBHUTEILHO-MOP(OIOTHYECKUE,
AMOpUOIOTHYECKUE, PU3NOTIOr0-ONMOXUMHUYECKHUE, MToBeAeHYecKkrne. OTInYus YyeaoBeKa
OT JKUBOTHBIX. [IpAMOX0KI€HNE U KOMIUIEKC CBSI3aHHBIX C HUM IPU3HAKOB. PazBurtne
TOJIOBHOT'O MO3T'a U BTOPOW CUTHAJIbHOU CHCTEMBI.

JBrxymue cuibl ((akTophl) aHTPOIIOreHe3a: OMOJOTHYECKHE, COLUaIbHBIE.
CooTHolieHne OMOJIOTMYECKUX U COLIMATIBHBIX (PAaKTOPOB B aHTPOIIOTEHESE.

OCHOBHBIE CTaJAMM AaHTPOIOreHe3a. PaHHHME 4YenoBEKOOOpa3Hble O0E3bsHbBI
(MpOKOHCYJIBI) U paHHHUE MOHTUIbl — OOMIME MPEAKH YETOBEKOOOpa3HBIX 00€3bSIH U
Jr0Jed. ABCTPaJONUTEKH — JBYHOTME NPEIKH JroAci. YUenoBek ymenslil, NEpBbIE
W3TOTOBJICHUSI OPYIHUU Tpyna. YelnoBeKk NPAMOXOISIIMK M IEPBBIA  BBIXOJ JIIOACH
3a npenenbl Appuxu. Yenosek reiaenb0eprckuii — o0muil mpeaoK HeaHIepTaIbCKOTo
YeJIOBEKA U YEJI0BEKa pa3yMHOro. YestoBeK HeaHAepTaIbCKUI KaK BUJT JIFOAEH XOJIOAHOIO
KInuMarta. YemoBeK pa3syMHBIA COBPEMEHHOTO THIA, JEHUCOBCKUU YEIIOBEK, OCBOCHUE
KOHTHMHEHTOB 3a npeaenamMu Adpuku. [laneoreneruka u najieoreHoMHKa.

DOBOJIONMST COBPEMEHHOTO uesioBeka. EcTecTBeHHBI OTOOp B  MOMYJISIUSAX
yesnoBeka. MyTalMoHHbIN nporiecc U nonuMmopusm. [lonynsunoHHble BOIHBI, Apeild
T€HOB, MUTpaLUs U «3(P(PEKT OCHOBATENS» B MOMYJISALUAX COBPEMEHHOIO YEJIOBEKA.

UYenoseueckue pacel. [lonstue o pace. bosbmme pacel:  eBponeougHas
(eBpasmiickas), aBCTpallo-HETpOMIHAA (PKBaTOpUAbHAsI), MOHTOJOUIHAS (a3MATCKO-
amepukaHckas). BpemMs W nyTH paccelleHHs 4elloBeKa Mo IulaHeTe. EaMHCTBO
yenoBeueckux pac. Haywynas HecocrosTenbHOCTh pacuszma. [lpucrnocoOaeHHOCTb
YeJIoBeKa K Pa3HbIM YCJIOBUSIM OKpYXarolleh cpenbl. Biusaue reorpadudeckoit cpepl
u Aperida reHoB Ha MOP(HOIOTHIO U (PU3UOJIOTHIO YETTOBEKA.

MexaucIuIuIMHapHbIe METOIbI B (hU3UYEeCKO (OMOJIOrMYecKoi) aHTPOIOJIOTHH.
OBOJIIOLIMOHHAS AHTPOMNOJIOTHS W IMAJCOAHTPOINOJIOTHSI YEJIOBEUECKUX MOITYJISILUIM.
buocounanbHble HCCIENOBaHUS MPUPOABI YeJoBeKa. lcciaegoBaHue KO3BOIIOLIUN
OMOJIOTMYECKOTO U COLIMAIIBHOTO B YEJIOBEKE.

JleMoHcTpanuu

[Toptpersr: Y. lapBun, JI. JIuku, A.4. Porunckui, M.M. I'epacumos.

Tabmumer 1 cxembl: «MeTOJbl aHTPOMOJOTHNY, «['OJIOBHOM MO3r YEIIOBEKay,
«YenoBekooOpa3Hbie 00€3bsHB), «CKENeT 4YeloBeKa M  CKEJNeT I[IUMIIaH3e»,
«PyIMMEHTBI M aTaBU3MbD», «/[BHIKyIIME CHIIBI aHTPOINOreHe3a», «IBOJIOLMOHHOE
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JPEBO YEIIOBEKAY, «ABCTPAIIONUTEKY, «UeloBeK yMenblil», «HenoBek NpsaMOX0IInii»,
«JlenncoBckui uenoek» «Heanaepranpub», «KpoManboHUB, «IIpeakn demoBekay,
«OTansl HBOJIIOLUY YETIOBEKA», «Packl uemoBekay.

OO0opyi0BaHME: MYJSDKA OKaMEHEJIOCTEH, MPEeIMETOB MaTepUalbHON KYJIBTYpHI
NpEeIKOB deNoBeKa, penpoaykuuu (dotorpaduu) KapTUH C MHQPOJOTHYECKHUMH U
OMONEMCKUMHU  CIOKETaMH  MPOUCXOXKACHHSI  YelloBeKa, (Qororpaduu  HAXOJOK
MCKOIIAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YEJIOBEKA, MOJENb Yepera YeJ0BeKa U Yeperna
IIMMIIAH3€, MOJENIb KHUCTH YEJIOBEKa M KHCTH LIMMIIAH3€, MOJENIM TOpca IPEIKOB
YeJoBeKa.

JlabopaTopHas pabora «l3yueHne OCOOEHHOCTEH CTPOEHMS CKEJeTa 4YesIOBEKa,
CBSI3aHHBIX C IPSIMOXOKICHUEM.

[IpakTnueckas pabota «M3ydeHne 3K0JOTMYECKUX alaliTalliil YETOBEKAY.

Tema 6. Dxkosoruss — Hayka O B3aHMOOTHOLIEHUSIX OPraHU3MOB H
HAJ0PraHM3MEHHbIX CUCTEM C OKPYKAKOLIEH Cpeao

3apoxneHue W pa3BuTHe dKojgoruu B Tpynax A. ['ymGonbara, K.®. Pyibe,
H.A. CeBepuosa, J. I'ekkens, A. Tencnu, B.H. CykauéBa. Pa3nensl n 3a1aum 3K0JIOTHH.
CBs13b KOJIOTUH C IPYTUMH HAyKaMH.

Metoasl skosioruu. lloneBbie HaOMOAEHUA. OKCIEPUMEHTHI B  DKOJIOTHU:
IPUPOAHBIE U TaOopaTOopHbIe. MoAeInpoBaHUE B SKOJIOTUU. MOHUTOPHUHT OKpYyKatolen
Cpebl: TOKAJIbHBINA, pErHOHATBHBIN U TJI00aTbHBII.

3HavYeHUe PKOJIOTUYECKUX 3HAHUU ISl YeJIOBeKa. DKOJOTUUECKOE MUPOBO33PEHUE
Kak OCHOBa CBSI3€M YeJNOBEYECTBA C NpUpoAoil. DOpMUPOBAHUE HKOJOTUUYECKOMN
KYJBTYPBbI U KOJIOTHYECKOM TPaMOTHOCTH HACEJICHUS.

JleMoHCTpanuu

[Moptpetsi: A. I'ymGonbar, K.®. Pynse, H.A. Ceseprios, 2. I'ekkens, A. Tercinu,
B.H. Cyxaués.

Tabmumer u  cxembl: «Pasnensl skonorum», «Metoasl skonorum», «Cxema
MOHUTOPHUHTA OKPY>KaIOIIEN CPEIbD».

JlaboparopHas paboTa «M3ydeHue MeTo10B IKOJIOTMYECKUX UCCIEIOBAHUI.

Tema 7. OpranusMsl 4 cpeaa oOMTaAHUS

Oxoniornyeckue (akTopbl U 3aKOHOMEPHOCTH uX JnenctBus. Kitaccuduxanus
HKOJIOTHYECKUX (PAKTOPOB: aOMOTHYECKHE, OMOTHYECKHE, aHTpomnoreHHele. OOmue
3aKOHOMEpPHOCTH  JIEUCTBUSL  JKoJIoTMUecKuX (akTopoB. I[lpaBuno MHHHMyMa
(K. HInpenrens, 0. JIubux). TonepaHTHOCTh. DBPUOMOHTHBIE U CTEHOOHMOHTHBIC
OpraHU3MBbl.

Abuotnueckue (axtopbl. CBeT Kak 3kojoruueckuii daxrop. [eiicTBue pa3HbIX
YYaCTKOB COJIHEYHOTO CIIEKTpa Ha OPraHU3Mbl. DKOJOTHYECKUE TPYIIIBl PACTEHUN U
’KUBOTHBIX MO OTHOLICHUIO K cBeTy. CUTHaIbHAs PoJib cBeTa. POTONEPHUOIU3M.

Temnepartypa kak sxoorudeckuit pakrop. JleiicTBrue Temneparypsl Ha OpraHU3MBbI.
[ToMKuIOTEepMHBIE U TOMOWOTEPMHBIE OpPraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIC
OpraHU3MBbl.
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Bnaxnocte kak  skonormueckuit  ¢daktop. [Ipucmocobnenust  pacTeHHit
K TojJiep>KaHuio BojHOro Oananca. Kinaccudukaiusi pacTeHUi 10 OTHOILIEHUIO K BOJIE.
[Ipucnoco6ieHust KUBOTHBIX K U3MEHEHHIO BOJTHOTO PEKUMA.

Cpenbl oOuTaHMs OPraHU3MOB: BOJIHAs, HA3€MHO-BO3JAYIIHAs, IOYBEHHAs,
rIyOMHHAs MOANOYBEHHAsI, BHyTpUOpTaHu3MeHHass. DU3NKO-XUMUYECKUEe 0COOEHHOCTH
cpen oOouTanus opraHnn3MoB. [IpucmocobeHrss OpraHu3MOB K JKU3HH B PA3HBIX Cpeax.

buonoruueckue putmbl. BHenHue u BHyTpeHHHUE pUTMbI. CyTOUYHBIE U TOJAMYHbIC
putMbl. [Iprucnoco0IeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSIM YCIIOBHM JKU3HH.

XKuznennsie popmer opranuzmoB. [loHsarne o xuzHeHHOU (opme. Ku3HEHHBIC
dbopMbl pacTeHMil: JepeBbs, KYCTAPHUKH, KYCTAPHUYKH, MHOTOJIETHUE TpPAaBBI,
OJTHOJICTHHE TpaBbl. JKW3HEHHBIC (OPMBI >KUBOTHBIX: THAPOOWOHTHI, TE€OOWOHTHI,
a’3poOnOoHThl. OCOOEHHOCTH CTPOCHUS U 00pa3a KU3HU.

buotnueckue ¢daxkTopel. Buabl OMOTHYECKHX B3aMMOJEHCTBHIA: KOHKYpPEHUHS,
XUIHUYECTBO, cuMOMo3 u ero Gopmel. [lapasutusm, koomepaius, MYTyalu3M,
KOMMEHCAJIM3M (KBapTUPAHTCTBO, HaxyieOHW4YecTBO). HeTtpoduueckue B3auMoaecTBust
(Tonmmueckue, dopudeckue, dhadpuyeckue). 3HaUeHUE OMOTUYECKUX B3aUMOJICUCTBUI
JUISL CYIIECTBOBaHHUS OpPraHU3MOB B cpene oOurtanus. [IpuHIMI KOHKYPEHTHOTO
VCKJIFOUYEHUS.

JleMoHCTpanuu

Tabmuubr u  cxembl: «Oxosorudeckue (paxrtopb», «CBETOBOM  CIEKTpY,
«IKOJIOTUYECKHAE TPYIIbl YXUBOTHBIX IO OTHOUIEHUIO K CBETY», «TEIUIOKpOBHBIE
JKUBOTHBIE», «XOJOJAHOKPOBHBIE KUBOTHbIC», «DHU3MOJIOTMYECKUE  aJanTaluu
YKUBOTHBIX», «Cpe/ibl 00MTaHUs OPraHU3MOBY, «buosioruueckue puTMbl», « Ku3HEHHBIE
dbopMbl  pacTeHHII», «Kuznennole  GOpMBI  KUBOTHBIX, «JKocucTeMa
HIMPOKOJIMCTBEHHOTO Jieca», «IJKOCHUCTEMa XBOWHOro jecay, «llenn mnutanusy,
«XunrauyectBoy, «Ilapasutuzm», «Konkypenims», «CuMmonosy, «kKoMMeHcanu3my.

OOGopynoBanue: repbapuu pacTeHUI U KUBOTHBIX, IPUCIIOCOOJICHHBIX K BIUSHUIO
pPa3IUYHBIX JKOJIOTHYECKUX (PAaKTOPOB, repOapuu CBETOIIOOMBBIX, TEHETIOOUBBIX H
TEHEBBIHOCJIMBBIX PACTCHUH, CBETOJIIOOUBBIC, TEHEIIOOMBBIE U TEHEBBIHOCIUBBIE
KOMHATHBIE pacTeHHs, TepOapuu W KOJUICKIMU TETUIOMIOOMBBIX, 3UMOCTOUKHX,
MOpPO30YCTOMYMBBIX PACTEHUN, 4dydesla TMTUIl U 3Bepei, repOapuu pacTeHWUIA,
OTHOCSIIIMXCS K Turpoduram, kcepoduram, MezopuraMm, KOMHATHBIE PACTEHUS JaHHBIX
IPyNI, KOJUICKIIMH KUBOTHBIX, OOUTAIONINX B Pa3HBIX CpeliaX, repdapuu U KOJUICKITUU
pacTeHM W >KUBOTHBIX, OO0JaJAIONIMX YepTaMU MNPUCHOCOOJIEHHOCTH K CE30HHBIM
W3MCHEHUSIM YCIIOBUW KU3HU, TepOapuyl M KOJUICKIIMM PACTCHUM M IKUBOTHBIX
Pa3TUYHBIX KU3HEHHBIX (OPM, KOJUICKIIMH >KMBOTHBIX, YYaCTBYIOIIMX B Pa3JTHYHBIX
OMOTHYECKUX B3aUMOJCHCTBUSIX.

JlabopaTopHas pabora «BbIsiBieHHE MPUCIOCOONEHU OpPraHu3MOB K BIIHUSHUIO
CBETAY.

JlabopaTopHas pabora «BbIsiBieHHE MPUCIOCOONEHU OpPraHU3MOB K BIIHMSHUIO
TEeMIEPATYPhI».

JlabopaTopHas pabota « AHATOMUYECKHE OCOOEHHOCTH PACTEHUN U3 Pa3HBIX MECT
OOUTaHUSY.
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Tema 8. Ikos10rusi BUAOB U NOMYISIIUI

DKOJIOTUUECKHE XapaKTEPUCTUKU Tomyisuuu. [lomymsius kak Ouosiormueckas
cuctemMa. Poib HEOMHOPOIHOCTH cpenbl, (U3MYecKux OapbepoB M OCOOECHHOCTEH
Ovonorui BUAOB B (POPMHUPOBAHUU MPOCTPAHCTBEHHOM CTPYKTYPHI TMOITYJISIUH.
OcHOBHBIE TIOKA3aTENU MOIYJSLHUN: YACICHHOCTh, IJIOTHOCTh, BO3PACTHAS U IOJIOBas
CTPYKTYpa, POKAAEMOCTh, IPUPOCT, TEMII POCTA, CMEPTHOCTh, MUTPALIHSI.

Dxonoruyeckas CTpykrtypa mnonymasiuuu. OIleHKa YHCIEHHOCTH MOMYJISIIUU.
JAvHamuka nonyimsanuu W €€ peryisiuvs. DbHOTHYEeCKMH MOTEHIHWAl MOMYJIALNH.
MopenupoBanue IuHaMHKHA mnonyiasuud. KpuBble pocTa YHMCIEHHOCTH MOMYJIALINU.
KpuBble BeKkUBaHUS. Peryisiius 4ucIeHHOCTH MOMYJIALHI: posib PaKTOpOB, 3aBUCSIINX
Y HE 3aBUCSIINX OT IUIOTHOCTH. DKOJIOTHYECKUE cTpaTterun BUuaoB (- u K-ctparerun).

[TonsiTue 00 3K0JI0rMYEcKOr HuLIe BUAa. MectooOutanue. MHOromMmepHass MOJEIb
skosornueckon Humum k.M. XarunmHcona. Pa3mepel 3KOJIOTMYECKOW  HUIIM.
[ToTeHnmanbpHas U peaqn30BaHHAs HULIN.

Bun kak cucrema nomyssamnui. Apeansl BUAOB. BUIbI M UX )KU3HEHHBIEC CTPATETUU.
DKOJIOTHYECKHE DYKBUBAJICHTHI.

3aKOHOMEPHOCTH IOBEJICHUS M MUTPALMK XKUBOTHBIX. bHojornyeckne MHBa3UU
Yy>KEpPOJHBIX BUJIOB.

JleMoHCTpanuu

[Toptpert: Ixx.1. XaTunHCOH.

Tabmuubl W cXeMbl:  «OKOJOTMYECKHE  XapaKTEPUCTUKU OIS,
«IIpocTpaHcTBEHHasl CTPYKTypa MOMyJsUUn», «Bo3pacTHble nupaMuibl MOMYJISALHN,
«CKOpOCTb 3aceneHusl MOBEPXHOCTH 3€MIIN Pa3INYHBIMU OpraHu3Mammn», «Mozenb
skonorndyeckor Huu Jx. M. XatauHconay.

O6GopynoBanue: repdbapun pacTeHUH, KOJUICKIIMHU )KUBOTHBIX.

JlabopaTopHas padota «IIpucrnocoOiaeHust ceMsiH paCTEHU K PaCCEICHUION.

Tema 9. DkoJiorusi coo01IeCTB. IKOJOTHIECKHE CHCTEMBI.

CooO1ecTBa opranu3mMoB. buoiieHo3 u ero cTpykrypa. CBs3U MEX]1y OpraHu3MaMu
B OMOIIEHO3E.

Okocuctema kak oTkpbiTas cuctema (A.J[x. Tencnu). OyHKIIMOHATBHBIE OJIOKH
OpraHU3MOB B JKOCHCTEME: MPOAYILIEHTHI, KOHCYMEHTHI, peIyleHThl. Tpoduueckue
ypoBHHU. Tpoduyeckue 1enu u ceTu. AOGnoTudeckue 0J0ku d3KocucTeM. [10UBBI U HUITBI
B 3KocHucTeMax. KpyroBopoT BELIECTB U MOTOK YHEPTUH B IKOCUCTEME.

OcHOBHBIE TIOKa3aTEIM SKOCHCTEMbI. buomacca W mpoaykuusi. DKOJOTHYECKUE
MUpaMUJIbl YUcesl, OMOMacChl U DHEPTUH.

Junamuka skocucmem. Kamacmpoguueckue nepecmpouxu. Duykmyayuu.
HampaBneHHbie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — cykieccud. IlepBuunbie u
BTOPUYHBIE CYKIECCUM U UX MPUYHHBI. AHTPOIMOT€HHBIE BO3JEHUCTBUS HA CYKIIECCHUMU.
Kimumakcroe coobiectBo. bropaznoobpasue v mogHOTa KPyroBOpOTa BEIMIECTB — OCHOBA
YCTOMYMBOCTH COOOILIECTB.

[IpuposiHbIE 3KOCUCTEMBI. JKOCUCEMbBL 03€D U peK. IKocucmemvl mopeu u
0OKeano8. Ixocucmemvl MyHOp, J1eco8, Cmenel, nyCmbitb.
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AHTpOIIOTEHHBIE AKOCUCTEMBI. ATpO3KOcHCTEMA. ArpoleHo3. Pazmuuusa mexny
AHTPOIIOT€HHBIMU U MTPUPOJHBIMHU 3KOCUCTEMAMMU.

VYpboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucteM. ['opojackas ¢uopa u
dayna. CunanTponuzanus Tropojackoil ¢dayHbl. buonormdeckoe M X034MCTBEHHOE
3HAYEHUE arpO’IKOCUCTEM U YPOOIKOCUCTEM.

3aKOHOMEpPHOCTH (OPMHUPOBAHUS OCHOBHBIX  B3aWMOJCHCTBUU  OpraHU3MOB
B DKOCHCTEMaX. Pojib Kackaonozo 3gpghekma u 81u006-30uhuramopos (Kiouesolx 61U008)
6 ¢ynukyuonuposanuu sxocucmem. IlepeHOC PHEPTHH U BEIIECTB MEXAY CMEXKHBIMU
HDKOCHCTEMAMHU. Y CTOWYMBOCTh OPraHW3MOB, MOMYJSIIIUA U SKOCHUCTEM B YCIOBHUAX
€CTECTBEHHBIX U aHTPOIIOTEHHBIX BO3/CHCTBHUIA.

Mexanuzmvl 6030eticmeusi 3a2psA3HeHUll Pa3HblX MUNno8 HAa CYOOPSAHU3MEHHOM,
OP2AHUBMEHHOM, NONYIAYUOHHOM U IKOCUCIMEMHOM YPOBHSX, OCHOBbL IKOJIOSUYECKO20
HOpMUPOBAHUSL  AHMPONO2EHHO020  o30eucmeusi.  MeTononoruss  MOHUTOPHHIA
€CTECTBEHHBIX U aHTPOIIOT€HHBIX 3KOCHCTEM.

JleMoHcTpanuu

[Toptpet: A.Jlx. Tencnu.

Tabnuupl u cxemsl: «CTpyKTypa OMOIIEHO03a», « DKOCUCTEMA IMIMPOKOIMCTBEHHOTO
jecay, «JKOCHCTeMa XBOWHOIO Jjecay, «DyHKIMOHAJIbHbIE TPYNIbl OPraHU3MOB
B 3KocucTeMe», «KpyroBopoT BelecTB B 3kocuctemey, «Llenu nuranusa (mactOUIHas,
JNETPUTHAS)», «OJKOJOTMYECKass MHpaMHIa 4YUCeI», «IDKOJOTHYecKas NUpamMHuaa
onomMaccel», «JKOJOrMyeckas mnupamuga sHeprum», «OOpa3zoBaHue 00J0Tay,
«IlepBuuHas cykineccusi», «BoccraHoBineHue meca mocie mnoxapa», «IKocucTreMa
03epa», «ArpoueHo3», «KpyroBopoT BeEIIECTB M IIOTOK S3HEPIHMH B arpoleHO3E,
«IIpumepnl ypOOIKOCUCTEM.

OOGopynoBanue: repbapuu pacTeHUM, KOJUICKIIMM HACEKOMBIX, uUydeyia MTHUI] U
3Bepei, repOapuu KyJbTYpPHBIX M JUKOPACTYUIMX PACTEHUN, aKBapUyM KaK MOJEIb
HKOCUCTEMBI.

lIpakmuueckas paboma «VI3ydyenue u onrucaHue ypoO3IKOCUCTEMBD.

Jlabopamopnasa paboma «W3ydeHue pa3HOOOpa3usi MEJIKHX IOYBEHHBIX
YIEHUCTOHOTHX B Pa3HBIX SKOCUCTEMAX).

IKcKkypcus « IKCKYpCus B THIUYHBIA OMoTreoneHo3 (B 1yOpaBy, Oepe3HsiK, eJIbHUK,
Ha CYXOJIOJIbHBIN WM TIOMMEHHBIN JIyT, 03€p0, 60JIOTO)».

IKcKypcus « IKCKYPCHsl B arpo3KOCUCTEMY (Ha MOJI€ WIH B TETNTMYHOE XO3SIMCTBO)».

Tema 10. Buocdepa — rinodanbHasi IKOCUCTEMA

buocepa — oOmeranerapuas o6ojouka 3eMiu, TIA€ CYIIECTBYET WIIH
CyIIIeCTBOBaJIa JXKW3Hb. Pa3BuTue mnpeacTaBieHuil o Owocdepe B Tpymax . 3rocca.
VYuenne B.U. Bepranckoro o omochepe. O6mactu O6mochepsr u e€ cocraB. JKuBoe
BEIECTBO Ouochepsl U ero PyHKITUH.

3aKOHOMEpPHOCTH cyIiecTBoBaHusl Ouochepsl. OcobenHoctn Ouochepsl Kak
riobanbHON 3KocHcTeMbl. J[MHamuueckoe paBHOBecue B Ouocdepe. KpyroBopotbl
BEIICCTB U OMOr€OXMMHUYECKHE IHKIBI (yriepoaa, a3oTa). PUTMHYHOCTH SIBICHHIMA
B Onocdepe.
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3oHanbHOCTE Ouocdeprl. [lonarue o 6uome. OCHOBHBIE OMOMBI CYIIU: TYHJIpa,
XBOWHBIC JIeCa, CMEIIAaHHbIE U IIMPOKOJUCTBEHHBIE JI€Ca, CTEIMU, CaBaHHBI, MyCTHIHH,
TPONMUYECKHUE JIECa, BHICOKOTOphs. Kimmar, pacTUTENbHBIA U KUBOTHBI MHUp OMOMOB
CYILIH.

CtpykTypa U (QYHKIUS KMBBIX CHUCTEM, OLIEHKa HUX PECYpPCHOro MOTEHIMaNa U
ounochepHbIx QyHKIUHA.

JleMoHCcTpanuu

[Toptpetsi: B.W. Bepnaackuii, J. 31occ.

Tabmuubr u cxembl: «['eochepsr 3emmm», «KpyroBopoT azora B HPHUPOIE»,
«KpyroBopor yriaepoma B mpupone», «KpyroBopoT KHUCIOpoAa B HPUPOJIEY,
«KpyroBopoT Bojbl B mpupojie», «OCHOBHbIE OMOMBI cyny, «KinmMmarnueckue mosica
3emmu», «Tynnpa», «Taiiray, «Cmemannsii Jsec», «lILIMpOKOIUCTBEHHBIN JiECH,
«Crenby, «CaBannay, «Ilycteiasny, « Tponuyeckuii gecy.

OOGopynoBanue: repbapuu pacTeHUN pa3HbIX OMOMOB, KOJIJIEKIIMU YKUBOTHBIX.

Tema 11. YesnoBek u OKpYy:Kamomias cpeaa

DKOJIOTUYECKUE KPU3KUCHI U UX MpUUYMHBL. Bo3neiicTBue yenoBeka Ha Ouocdepy.
3arpsi3HeHHE BO3YIIHOM cpelbl. OXpaHa Bo31yXa. 3arpsi3HeHne BOAHOU cpenbl. OxpaHa
BOJHBIX pecypcoB. Paspymenne mousbl. OXpaHa NOYBEHHBIX pecypcoB. M3meHeHue
KJIUMarTa.

AHTpONIOr€HHOE BO3JIECUCTBUE HA PACTUTENBHBIM W JKUBOTHBIM Mup. OxpaHa
PacTUTENBHOTO U KUBOTHOrO Mupa. OCHOBHBIE IPUHIIMIIBI OXPaHbl MPUPObl. KpacHsie
kauru. Oco6o oxpansieMmbie npupoansie Tepputopun (OOIIT). boranndeckue caapl U
300JIOTMYECKHUE TTApKH.

OCHOBHBIE TNPUHIMUIB YCTOMYMBOTO PAa3BUTHS YEJIOBEUECTBA M IPHUPOIBL.
PaunoHnanbHOE€ MPUPOIONOJIB30BAHUE W COXpPAaHEHHE OMOJIOTMYECKOro pa3zHooOpaszus
3emun. OO1IME 3aKOHOMEPHOCTH TJ100ATBHBIX SKOJOTUYECKUX KpU3nucoB. OCOOCHHOCTH
COBPEMEHHOT'0 KpPHU3HUCa U €r0 BEPOATHBIE TIOCIEACTBUS.

Pa3BuTre METOIOB MOHUTOPUHIA PAa3BUTHUSL OMACHBIX TEXHOT€HHBIX MPOLECCOB.
CucmemHvle ucciedos8anus nepexooa K pecypcocbepezaroweti u KOHKYPeHmoCcnocooHot
oHepeemuke.  buonocuueckoe  pasnoobpasue u  obuopecypcvl.  Hayuonanvuoie
ungopmayuonHvle cucmemul, obecneuusaowue 00OCMyn K UHopmayuu no cOCMOSHUIO
omoenvHulX 6U008 U kocucmem. OCHOBbL IKOpeaburumayuy dKocucmem u cnocooos
O0pvObL ¢ OUONnoBpedcoeHusIMU. PeKoHCmpYKYUs MOPCKUX U HA3EMHBIX IKOCUCTEM.

JleMoHcTpanuu

Tabmuiel 1 cxeMbl: «3arpszHeHre atMocepbl», «3arpsisHEHUE THAPocheps,
«3arpsi3HeHue nouBb», «llapHukoBbIl 3@ dekT», «Ocob0 oxpaHseMble MPUPOIHbBIE
TeppUTOPUN», «Moienu ynpaBisieMoro MUpay.

O6opynoBanue: hoTorpaduu oxpaHsIeMbIX paCTCHUHN U )KUBOTHBIX KpacHo KHUTH
Poccutickon ®@enepanuun, KpacHol KHUTH pErMoHa.
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INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBbI
1O BUOJIOT'UN HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBiauBaeT TpEOOBAHUS K PE3yJIbTaTaM OCBOEHUS O0yYarOIIMMUCS
nporpaMMm CpelHero o0miero oOpa3oBaHUs: JIMYHOCTHBIC, METalpeAMETHbIE U
MIpEIMETHBIE.

B cTpykType JIMYHOCTHBIX pe3yJbTaTOB OCBOEHHUS MNPOrpaMMbl IO OHOJIOTHH
BBIICJICHBI  CJIEAYIOIIME COCTABISIONIME: OCO3HAHHE OO0YYaloIUMHUCSI POCCUMCKON
IPAXKIAHCKON HMIEHTUYHOCTH — TFOTOBHOCTH K CaMOpPa3BUTHIO, CAMOCTOATEIBHOCTH M
CaMOOIIPECIICHUIO, HAIMYUE MOTHUBAIIMM K OOYYEHHIO OMOJIOTHH, IeJIeHANpPaBICHHOE
pa3BUTHE BHYTPEHHHUX YOEKIEHUW JMYHOCTH HA OCHOBE KIIIOYEBBIX IIEHHOCTEH U
UCTOPUYECKUX  TPaJAMIMK  pa3BUTHUA  OWOJIOTMYECKOTO  3HAHMS,  TOTOBHOCTH
U CIIOCOOHOCTHh 00YYaIOIUXCSl PYKOBOJICTBOBATHCA B CBOEH JESATENBHOCTU IIEHHOCTHO-
CMBICIIOBBIMU YCTAaHOBKAaMHM, TPHUCYIIUMH CHUCTEME OHOJIOrMYEeCcKOoro oOpa3oBaHMUs,
HaJIMYME TPABOCO3HAHUS SKOJOTUYECKOM KYJbTYpPbl, CIIOCOOHOCTH CTaBUThH ILIEIU H
CTPOUTH )KU3HECHHBIE IJIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUS MPOrpPaMMbl MO OHOJIOTMH JTOCTHUTAIOTCS

B  €IUHCTBEYyuYeOHOMU M BOCHHUTATEIBLHON  JEATENBHOCTH B  COOTBETCTBUU
C TPAAUIITMOHHBIMU POCCUNUCKUMU COIMOKYIBTYPHBIMHU, HCTOPUUECKUMH U TYXOBHO-
HPABCTBEHHBIMU I[EHHOCTSMH, TPUHATHIMU B OOIIECTBE MpaBUJIaMU U HOpPMaMH
NOBEACHUS M CHOCOOCTBYIOT TIPOLIECCAM CAMOIIO3HAHMS, CAMOBOCHHUTAHHUS U
CaMOpPa3BUTHS, PA3BUTHUSI BHYTPEHHEU MO3UIIMM JIMYHOCTH, MATPUOTU3MA U YBaKEHUS

K 3aKOHY U MPaBOMOPSJIKY, YEJIOBEKY TPyAa U CTapIIEMy MOKOJEHUIO, B3AUMHOTO
YBaKEHUS, OEpPEKHOrO0 OTHOUIEHUS K KYJIBTYPHOMY HACJCAUI0 U TPATULIUSIM
MHOTOHAIIMOHAIILHOTO Hapoaa Poccuiickort @enepanun, Ipupoae U OKPYKaroIIEH Cpeae.

JInyHOCTHBIE pPe3ybTaThl OCBOEHHUS y4eOHOTro mpeamera « buosorus» q0KHbI
OTpaXkaTh TFOTOBHOCTh M  CIIOCOOHOCTh  OOYyYaroIMXCsl ~ PYKOBOJICTBOBAThCS
chOpMUPOBAHHOW BHYTPEHHEW MO3UIMENW  JIMYHOCTH, CHUCTEMON  I[EHHOCTHBIX
OpUEHTAIMM, MO3UTUBHBIX BHYTPEHHUX YOCKACHUMN, COOTBETCTBYIOLINX TPATUIIMOHHBIM

LIEHHOCTSIM POCCUICKOTO OOIIECTBA, PACIIMPEHUE >KU3HEHHOTO OIBbITa M OMbITa
NEATEIbHOCTU B MPOIECCE peaau3allid OCHOBHBIX HAMPAaBJICHUN BOCIUTATEIIBHOU
JEATEeIIbHOCTH, B TOM YHCJIE B YaCTH:

1) rpakaaHCKOro BOCIIUTAHUSI:

C(OPMHUPOBAHHOCTD TPAXKIAHCKOW MO3UIMKA OOYydaloMIerocss KaK aKTHUBHOTO H
OTBETCTBEHHOTO WICHA POCCHHCKOTO OOIIECTBA;

OCO3HAHHME CBOMX KOHCTHTYIIMOHHBIX IPaB M OOSI3aHHOCTEH, YBaKCHHE 3aKOHA
Y TPABOTIOPSI/IKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOH IEATCILHOCTU MPHU CO3JAaHUU Y4COHBIX
IPOCKTOB, PEIICHUU YUYeOHBIX U IMO3HABATEIBHBIX 33/1a4, BHIOJHECHUNA OMOJIOTUYCCKUX
IKCIICPUMEHTOB;
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CIIOCOOHOCTBh ONPENENIATh COOCTBEHHYIO IO3MIMIO [0 OTHOLICHHUIO K SIBJICHUSIM
COBPEMEHHOM KU3HU U OOBSICHSITH €€,

YMEHHE YYMUTHIBAaTh B CBOMX JCHCTBUSX HEOOXOIUMOCTh KOHCTPYKTHBHOIO
B3aUMOJICUCTBUS JIOAEH C pPa3HbIMU YOEXKIEHUSAMHU, KYJIbTYPHBIMHU LEHHOCTSIMU U
COLIMAJIbHBIM ITOJI0KEHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B MPOLECCE COBMECTHOIO BBINOJHEHUS YYEOHBIX,
II03HABATEIIBbHBIX U UCCIIEN0BATEIbCKUX 3a/1a4, YBAXKUTEIBHOIO OTHOLIEHHUS K MHEHUIO
OIIIOHEHTOB IpU 00CYKIEHUH CIIOPHBIX BOIIPOCOB OMOJIOTUYECKOTO CONEPIKAHNUS;

TOTOBHOCTb K TYMAHUTAPHOU U BOJIOHTEPCKOU JIEATEIIBHOCTH;

2) NaTPHOTHYECKOT0 BOCTTUTAHUS:

c(OPMUPOBAHHOCTh POCCUHCKON TpaKAAHCKOW HWAEHTUYHOCTH, MaTPUOTU3MA,
YBOXKEHMS K CBOEMY HapoAy, YyBCTBA OTBETCTBEHHOCTHM niepen; PommHOM, ropaoctu
3a CBOM KpaW, CBOWO PonuHy, CBOM S3BIK M KYJBTYpy, NPOLIIOE M HACTOSIIEE
MHOTOHallMOHAIBHOTO Hapoaa Pocecnu;

LEHHOCTHOE OTHOILIEHUE K IPUPOJHOMY HACIEAUI0 W NaMATHHKAM IPHUPOIBI,
JNOCTHXKEHUM Poccnn B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUAX, TPYAE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJl POCCUMCKHX YUYEHBIX B CTAHOBJICHHE U Pa3BUTHE
OMOJIOrMH, TIOHUMaHUsl 3HA4Y€HUs1 OMOJIOTMU B MO3HAHUHU 3aKOHOB IPUPOJIbI, B JKU3HU
YEJIOBEKa U COBPEMEHHOIO 00IIIECTBA;

uaelHas YyOEeXIEHHOCTb, TOTOBHOCTh K CiIyXeHMIO U 3amure OteuyecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) AyXOBHO-HPABCTBEHHOT0 BOCITUTAHUSI:
OCO3HaHUE JTYXOBHBIX LEHHOCTEN POCCHICKOTO HApOoJa;
c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STHYECKOTO IMOBEICHUS;
CIIOCOOHOCTh  OIIEHUBATh CHUTYallMI0 W MPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTHUPYSACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HAHME JIMYHOTO BKJaJa B TIOCTPOCHHE YCTOMYMBOTO  OymylIero;
OTBETCTBEHHOE OTHOIICHUE K CBOMM POAUTEISAM, CO3IaHUI0 CEMbU HAa OCHOBE
OCO3HAHHOTO MPUHSTHS IEHHOCTEW CEMEWHOM >KM3HH B COOTBETCTBUM C TPAIULIUAMU

HaponoB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

JCTETHYECKOE OTHOIIEHHWE K MHpPY, BKJIIOYas OSCTETHKY ObITa, HAaydyHOTO H
TEXHUYECKOT'0 TBOPYECTBA, CIIOPTA, TPY/ia, OOMICCTBEHHBIX OTHOIICHHUH;

MOHMMAaHHE AMOILMOHAIBHOIO BO3IACHCTBHS JKHBOH MPUPOALI U €€ IIEHHOCTH,

TOTOBHOCTB K CAMOBBIPAYKCHHIO B Pa3HBIX BUAAX HCKYCCTBA, CTPEMJICHUE IIPOSIBIIATh
Ka4eCTBa TBOPUYECKOM JTUIHOCTH,

5) ¢pu3uuecKkoro BocnuTaHusi, POPMHUPOBAHUS KYJIbTYPbI 310POBbS H
IMOIUOHAJIBHOTO 0JIATONOTYYHS:

MOHUMAHHME W peaju3alus 370pOBOro W 0e30macHOro odpasa KU3HH (310POBOE
MUTaHue, COOJIIOICHNE TUTMEHWYECKUX TMPaBUI U HOPM, COATAHCHPOBAHHBIN PEXUM
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3aHATUN U OTJBIXA, PEryJsipHas (U3NYECKasi aKTUBHOCTh), OEPEKHOr0, OTBETCTBEHHOI'O
U KOMIIETEHTHOIO OTHOLIEHHSI K COOCTBEHHOMY (U3NYECKOMY U IICHUXHYECKOMY
3JI0POBBIO;

[NOHMMaHUE LEHHOCTU MpaBWJI UHIUBUIYAJIbHOTO U KOJUIEKTUBHOTO 0€30I1aCHOTO
MOBEACHUS B CUTYALMSIX, YTPOKAIOIIUX 3A0POBBIO U KU3HH JIFOJIEH;

OCO3HAaHUE TIOCIEACTBUA U HENPUATHS BPEIHBIX MPUBBIYEK (YIOTpeOIeHUS
AJIKOT0JIsl, HAPKOTUKOB, KypEHHUs);

6) TPyA0BOr0 BOCTIMTAHMSA:

TOTOBHOCTb K TPY/ly, OCO3HAHKE IIEHHOCTH MAaCTEPCTBA, TPYI0II00HE;

FOTOBHOCTh K AaKTUBHOM JEATEIbHOCTH TEXHOJOTHYECKOM U COLMAIbHOU
HaIpPaBJICHHOCTH, CIIOCOOHOCTh WHHUIMUPOBATh, IUIAHUPOBATh M CaMOCTOSATEIIBHO
BBITIOJIHATD TAKYIO JEATEIIBHOCTD;

MHTEpeC K pa3auyHbiM cdepam MnpodhecCHOHANIBHON AeSTEIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIN BBIOOp Oyayiiei mpodeccun U peaan3oBbIBaTh COOCTBEHHBIC
YKW3HEHHBIE TIJIaHbI,

TOTOBHOCTH M CITOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHUIO HA MPOTSHKEHUH
BCEM KU3HU,

7) IKOJIOrH4ecKOTro BOCTIMTAHMA:

AKOJIOTMYECKHU 1I€J€CO00Pa3HOE OTHOIICHHE K MPUPOJE KaK HCTOYHUKY >KU3HU
Ha 3eMJie, OCHOBE €€ CyIIECTBOBAHUS;

MOBBIIIIEHUE  YPOBHS  DKOJOTMYECKOW  KyJbTYypbl: MPUOOPETEHUE  OMBITA
IJIAHUPOBAHUSI MMOCTYNKOB M OLICHKM MX BO3MOXKHBIX MOCJEACTBUN JJISI OKpYKaroleu
Cpenpl;

OCO3HAHHUE TJI00ATBLHOTO XapaKTepa HIKOJOTUUECKUX MPOOJIeM U MyTeH UX pelieHus;

CIIOCOOHOCTH MCMOIB30BaTh MPUOOpETaeMbIe TPU U3yUYCHUN OUOJIOTHH 3HAHUS U
YMEHUS TIPHU PEIICHUH MPOOJieM, CBSI3aHHBIX C PAllMOHAIBHBIM TPUPOIOIIOIH30BAHUEM
(coOmroneHue TpaBWJI TOBEACHHUS B TMPUPOJE, HANPABJICHHBIX Ha COXpPaHEHUE
paBHOBECHA B SKOCUCTEMAX, OXPaHy BUJIOB, SKOCUCTEM, Orochepsl);

AKTUBHOE HEIPUATHE IEUCTBUN, MPUHOCALIMX BpEI OKPYKAIOILIECH IMPUPOIHOU
cpele, yMEHHE TMPOTHO3UPOBATH HEOJArONPUSITHBIE HKOJOTMUYECKUE TOCJIEICTBUS
MPEANPUHUMAECMBIX ICUCTBUN U PEAOTBPALIATh UX;

HAJIMYKME PA3BUTOTO IKOJOTMYECKOTO MBIIIJICHHS, 3KOJIOTHYECKOW KYJIbTYPBHI,
ONbITa AEATEIBHOCTA 3KOJOTMYECKON HAIMPABICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS
MMH B TO3HABaTEJIbHOM, KOMMYHUKATUBHOM M COITMATIBLHON IMPaKTHUKE, TOTOBHOCTH K
YYaCTHIO B MPAKTUYECKOU JAEATEIBHOCTH SKOJIOTUUECKON HAMPAaBICHHOCTH;

8) MeHHOCTH HAYYHOT0 MO3HAHUSI:
cOPMHUPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH W OOIIECTBEHHON NPaKTHKH, OCHOBAHHOIO Ha IHAJIOTe KYJIBTYD,
CIIOCOOCTBYIOIIETO OCO3HAHMIO CBOETO MECTa B MOJUKYJILTYPHOM MHUPE;
COBEPIIEHCTBOBAHUE S3BIKOBOM M UYHMTATEIbCKOM KyJIbTYPHl KaK CpEacTBa
B3aMMOJICHCTBHS MEXTy JIFOIbMHU M ITO3HAHHS MUPA;
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INOHUMaHUE CHEU(PUKU OMOJIOTMH KaK HayKH, OCO3HAHUs €€ poiu B (GOPMUPOBAHUU
PAaMOHAIIBHOTO HAYYHOIO MBIIUIEHUS, CO3JaHUM LEJIOCTHOTO  IPEACTaBICHUS
00 OKpY’KaroIlleM MUpPE KaK O €JUHCTBE MPUPObI, UEJIOBEKA U OOIIECTBA, B [IO3HAHUU
IPUPOJIHBIX 3aKOHOMEPHOCTEH M pELIEHUH NpoOJieM COXpaHEHHs MPUPOTHOTO
paBHOBECHS;

yOex1EHHOCTh B 3HAYUMOCTU OWOJIOTMM JJIi COBPEMEHHOW IMBWIM3ALMU:
oOecrieueHrss HOBOTO YPOBHS PAa3BUTHUS MEAMIIMHBI, CO3JaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIOCOOHBIX pEIIaTh PECYPCHBIE MPOOJIEMbI Pa3BUTHUS YEIOBEUYECTBA,
oMcKa NyTeH BBIXOJA W3 TJ00ANbHBIX JKOJOTUYECKHX NpoOJieM U obecrneueHus
nepexoAa K YCTOMYHMBOMY Pa3BUTHIO, PALMOHAIEHOMY HCIHOJb30BAHUIO MPUPOIHBIX
pecypcoB U (hOPMHUPOBAHHIO HOBBIX CTaH/IApPTOB XKU3HU;

3aMHTEPECOBAHHOCTh B IOJIyUEHUU OMOJIOTMYECKUX 3HAHUI B LIEJSAX MOBBIIMICHUS
o0mieil KyJnbTypbl, €CTECTBEHHO-HAyYHOM TIPaMOTHOCTH, KaK COCTaBHOW 4acTu
(YyHKIHMOHAJIBHOM TIpaMOTHOCTM oOOydarommxcs, (opMupyeMod 0pH H3yYEHUU
Omosoruu;

NOHMMAaHUE CYIIHOCTH METOJOB IO3HAHUS, HCIIONb3YEMBIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH MCIOJb30BATh MOJyYaeMble 3HAHUS ISl aHAIN3a U OOBSICHEHUS
SBJICHUM OKPYKAIOLIEro MUpAa M IMPOUCXOJSIIIMX B HEM HM3MEHEHUW, YMEHUE JeJaTh
00OOCHOBaHHBIE 3aKJIIOYEHHMsS HAa OCHOBE HAay4HbIX (DAaKTOB M HMMEIOIIMXCS JAHHBIX
C LIEJIbIO MOJTYYEHHUSI IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CAMOCTOSATEIBHO UCIOJIB30BaTh OMOJIOTUYECKUE 3HAHUS JIJIS1 PELICHUS
po0JIeM B peasIbHBIX KU3HEHHBIX CUTYaLIHSX;

OCO3HaHWE LIEHHOCTH HAYYHOW JESITeIbHOCTH, TOTOBHOCTh OCYIIECTBIISThH
IIPOEKTHYIO M HCCIIENOBATENBCKYIO AESITENBHOCTh HHANBHUIYAIIBHO U B TPYIIIIE;

TOTOBHOCTBh M CIIOCOOHOCTh K HEMPEPHIBHOMY OOpPa30BaHUIO U CAaMOOOPA30BAHUIO,
K aKTUBHOMY TMOJIYYEHHUIO HOBBIX 3HAHUW 1O OMOJIOTMH B COOTBETCTBUU C KU3HEHHBIMU
MOTPEOHOCTSIMU.

METAINIPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE PE3yiabTaThl OCBOCHMS y4eOHOro mnpeaMera «buoaorusy»
BKJIIOYAIOT:  3Ha4YMMble JuUIsi  (OpMUpPOBAHMS  MHPOBO33PEHHUS  OOyYaromuXcs
MEXKIUCIUIUIMHAPHBIE  (MEXKIPEIMETHBIC) OOICHAyUYHbIC TMOHSATUS, OTpa)kKarollnue
[[EJIOCTHOCTh HAyYHOW KapTHUHBI MUPA U CIIEIU(DUKY METOIO0B MO3HAHUS, UCTIOIh3YEMBIX
B €CTECTBEHHBIX HaykaxX (BEIIECTBO, DHEPTHUs, SIBICHUE, MPOIECC, CUCTEMa, HAy4YHbIN
(dbaKkT, TPUHIMI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCICIOBAaHME,
HaOJIOICHNE, M3MEPEHUE, IKCIIEPUMEHT U JAPYTHE); YHUBEPCATbHbIC YUeOHBIC IEHCTBHUS

(mo3HaBaTeIbHBIC, KOMMYHUKATHBHBIC, PETYJISTUBHEIC), 00ecCIIeunBaroIINe
dbopmupoBanre (GYHKIMOHATHHOW TPAMOTHOCTH ¥ COIMAIBHOW  KOMIIECTEHITUU
oOyyJarommxcs; COCOOHOCTH 00yYaroIMXCs HCII0JIL30BaTh OCBOEHHEIE

MEXIMCIMIUIMHAPHBIC, MHPOBO33PEHUECKHE 3HAHUS M YHHUBEpPCAJbHbIE Y4COHBIC
JICCTBYS B IO3HABATEIBHOM U COIUAIILHOW MTPAKTHUKE.
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B pesynbTare m3ydeHuss OMOJIOTMM HAa YPOBHE CpEIHEro OOIIero oOpa3oBaHMUsI
y oOyuatomerocst OyayT chOpMHpPOBaHBI MMO3HABATEIbHBIC YHUBEPCATbHBIC yUeOHBIC
JICHCTBUS, KOMMYHHUKATUBHBIC YHUBEPCAIbHBIC YUCOHBIC JCHCTBHUS, PETyJATUBHBIC
YHHBEpCAJIbHBIC yUeOHBIC ICHCTBHSI, COBMECTHAS JICATEIHHOCTD.

Ilo3HaBaTebHbIE YHUBEPCAJbHbIC Y4eOHbIC ACCTBUSA
Ba3oBble Jornueckue qecTBUA:

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

MCIIOJIb30BaTh IIPH OCBOEHUM 3HAHUI NPHEMBI JOTMYECKOTO MBILUICHUS (aHAIN3a,
CHHTE3a, CpaBHEHUS, KilacCuuKammu, 0000IIEeHNs ), paCKPBIBATH CMBICIT OMOJIOTHYECKHIX
NOHATUH (BBIACKATh WX XapaKTEpHbIC MPU3HAKU, YCTAHABIMBATH CBA3U C JPYTUMH
MOHSATUSIMU );

OTIPENIENATH 1EJIH ISATETbHOCTH, 3a7aBasi apaMeTpbl U KPUTEPUH UX JTOCTUKEHUS,
COOTHOCHUTB PE3YyJIbTaThl I€ATEIILHOCTH C MOCTABJICHHBIMU LEISIMU;

HCIIOJIb30BaTh OMOJIOTMYECKUE TIOHITHS JIJIs1 00BsICHEHUS (DAKTOB U SIBJICHUH KUBOU
TIPUPOIBL;

CTPOUTH JIOTUYECKHE PACCYX ACHUS (MHAYKTUBHBIE, AENYKTUBHBIC, 10 aHAJIOTUN),
BBISIBJISITH  3aKOHOMEPHOCTH Y TMPOTHUBOPEUYUST B PpacCMaTPUBAEMBIX SIBICHUSX,
(GbOopMyIMPOBATH BHIBOJIBI U 3aKITIOUCHUS;

OPUMEHATh CXEMHO-MOJIETIbHBIE CPENCTBA [UIsl MPEICTABICHUS CYIIECTBEHHBIX
CBSI3€M M OTHOLICHHUM B M3y4aeMbIX OMOJIOTHYECKUX OOBEKTaxX, a TAKKe MPOTUBOPEUHIA
pa3HOTro PO/, BRIABICHHBIX B PA3IUYHBIX HH()OPMAIIMOHHBIX HCTOYHHUKAX;

pa3pabaThiBaTh IUIaH pEIICHUs MNpoOJeMbl C YYETOM aHaldu3a HUMEIOIIUXCS
MaTepHaIbHBIX U HEMAaTepUATBLHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JAESTEIBHOCTb, OLICHWBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLICHUBATh PUCKU MOCIEACTBUM J1€ATEIbHOCTH;

KOOPJIMHUPOBATh U BBHITIOJNHATH PabOTy B YCIOBUAX PEAbHOTO, BUPTYaIbHOTO U
KOMOMHHMPOBAHHOT'O B3aUMOJECHCTBUS;

pPa3BUBATh KPEATUBHOE MBILIJIEHUE MPU PEILICHUH KU3HEHHBIX MPOOJIEM.

ba3oBble ucciieoBare/ibCKue J1eiCTBUSA:

BJIQZIETh HABBIKAMHM YYEOHO-HMCCIEAOBATEbCKOM M MNPOEKTHOM JesTeIbHOCTH,
HaBbIKaMU pa3pelIeHus IpooieM, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbBHOMY
MOMCKY METOJOB PEIICHMs] MPaKTUYECKUX 3a7ay, MPUMEHEHHIO Pa3JIMYHBIX METOJ0B
MO3HAHUS,

UCIOJI30BATh PA3JIMYHbIE BUJIBI IEATEILHOCTH MO MOTYYEHUIO HOBOTO 3HAHMSI, €TO
UHTEPIIpEeTaluy, TPEoOPa30BaHUIO U IPUMEHEHHIO B YUEOHBIX CUTYaIUsIX, B TOM YHCIIE
IIPU CO3/IaHUM YYEOHBIX M COLUATBHBIX TPOEKTOB;

GbopMHpOBaTH HAyYHBIM THUIN MBILUICHUS, BJIAJE€Th HAYYHOW TEPMHUHOJIOTHEH,
KJIFOUEBBIMHU MOHATUSMH U METOJAMU;

CTaBUTH U (POPMYIUPOBATH COOCTBEHHBIE 33/1a4l B 00Pa30BATEIbHOMN IEATETbHOCTH
Y )KU3HEHHBIX CUTYalUsIX;
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BBISIBJISITh IPUYMHHO-CJIEACTBEHHBIE CBSI3U U aKTyaJlM3UPOBaTh 3a7a4y, BbIIBUTaTh
TUIIOTE3Y €€ PELICHHs], HAXOIUTh apPTYMEHTBI IJIs1 I0Ka3aTelIbCTBA CBOUX YTBEPIKICHHUM,
3a/1aBaTh MMAPAMETPbI U KPUTEPUH PEIICHHUS;

aHaJM3UPOBaTh TMOJYYCHHBIE B XOJE PEIICHUS 3aJauyd PE3yJbTaTbl, KPUTUUECKU
OLIEHUBATh UX JJOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSX;

JaBaTh OLIEHKY HOBBIM CHUTyallMsiM, OIICHMBAaTb MNPUOOPETEHHBIA  OIBIT;,

OCYULIECTBJIATH LI€JICHAIIPABIECHHBIN TOUCK MEPEHOCA CPEACTB U CIIOCOOOB ACHCTBUS
B Ipo(heCcCUOHATIBHYIO CPENY;

YMETh IIEPEHOCUTh 3HAHUSA B I[I03HABATEIbHYID W MPAKTUYECKYIO OOJacTH
KU3HEIEATEIIbHOCTH;

YMETh UHTErPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTel;

BBIJIBUTaTh HOBBIC UJEH, IPEIJIaraTh OpPUTMHAIBHBIE MOAXO/IbI U PEIIEHUS, CTABUTh
po0JIeMBbI U 3a/1a4H, JOMYCKAOIME aIbTEPHATUBHbBIE PELICHMUS.

Pabora ¢ undpopmanumeii:

OpUEHTHUPOBAThCA B PA3IUMYHBIX HCTOYHMKAX HH(OpManuu (TEKCTE Y4eOHOTO
nocoOusi, HayYHO-TIOMYJISIPHON JIUTepaType, OMOJOTUYECKUX CIIOBAPSX U CIIPABOYHHUKAX,
KOMITBIOTEPHBIX ~0a3ax JaHHbIX, B UHTepHere), aHanu3upoBaTh WHGOPMAIIIIO
pPa3TUYHBIX BUAOB U (HOPM MPEICTABICHUS, KPUTHICCKU OIICHUBATH €€ TOCTOBEPHOCTD 1
HEMTPOTUBOPEYHBOCT;

(dbopMyIHpOBATH 3aMPOCH U MPUMEHSTh Pa3JIMYHbIE METO/IbI IIPU MTOUCKE U 0TOOpe
Ounonornyeckor nHGoOpMaIi, HEOOXOIUMOM JIJIsl BHITIOJHEHUS YUEOHBIX 3a/a4;

npuoOpeTaTh  ONBIT  HMCIHOJb30BaHUS  WHEOOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTU, COBEPIICHCTBOBATh KYJBTYPY AKTHBHOTO HCIOJb30BaHUS PA3ITHMUHbIX
MTOMCKOBBIX CHCTEM;

CaMOCTOSITEIILHO BHIOMPATh ONTUMAIIbHYIO (DOpMY MpeicTaBieHrs OUOIOTHIECKOM
uHdopmaruu (cxeMbl, rpaduku, TUarpaMMbl, TAOIHIIBI, PUCYHKH U JIPYTOE);

HCIIOJIb30BaTh HAYYHBIN S3bIK B KAUECTBE CPEICTBA MPHU pabOTe ¢ OMOIOTHYECKOM
uHdopMaIuen: TPUMEHSITh XUMHYECKUE, (PU3NYecKre W MaTeMaTUYeCKhe 3HaKu |
CUMBOJIBI, OpMYIIbl, a00peBUATYpY, HOMEHKJIATYPY, UCIIOJIH30BATh U MPE0OPa30BHIBATH
3HAKOBO-CHUMBOJIMYECKHUE CPECTBA HATJISATHOCTH;

BJIQJICTh HAaBBIKAMM PACIIO3HABAHUS W 3alUTHl MH(OpMaIuu, WHOOPMAITMOHHON
0€3011aCHOCTH JTMYHOCTH.

KomMmyHukaTuBHBIC YHUBEpPCAJbHbIE Y4eOHbIC AeCTBUS

Oo0wmenue:

OCYIICCTBIIATL KOMMYHHUKAIIMKM BO BCCX C(l)ean JKN3HHU, aKTHBHO Y4YaCTBOBATb
B JHAJIOre WM JHUCKYCCHUU MO CYIIECTBY OOCYyX)JaeMoW TeMmbl (YMEHHUE 3aaBaTh
BOIIPOCHI, BBICKA3bIBATh CYKXIACHUA OTHOCHUTCIIbHO BBIIIOJIHCHHA npez[naraeMoﬁ 3a1ayu,
YUUTBIBATHL MHTCPEChI U COIIACOBAHHOCTDH HOSI/IHHﬁ APYIrux y4aCTHHUKOB Aualiora HUJn
JTUCKYCCHUN);
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pacrno3HaBaTb HeBepOaJlbHblE CpeACTBa  OOILEHHUS, IIOHMMaTb 3HAYCHHE
COLIMAJIbHBIX 3HAKOB, NPEANOCHUIOK BO3HUKHOBEHHS KOH(DIMKTHBIX CUTyallUd, yMETb
CMST4aTh KOH(QIIUKTHI U BECTH I1EPETOBOPHI;

BIQJIETh PA3MUYHBIMU CHocobamMu OOIIEHHUS U B3aWMOJCWUCTBUA, TOHUMATh
HaMEpPEHUs IPYTUX JIOJIEH, MPOSABIATh YBAaXKHUTEJIbHOE OTHOILIEHUE K COOECETHUKY U
B KOppPEKTHOU popme PopMyTupOBaTH CBOH BO3PAKECHHUS;

Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOUKY 3PEHUS C UCIIOIb30BAHUEM SI3bIKOBBIX
CPEICTB.

CoBMecTHas HEATECJIBbHOCTD:

MMOHKUMATh U UCTIOJB30BaTh MPEUMYIIIECTBA KOMaHAHOW U MHIUBUAYAJILHOU PaOOThHI
IIPY PEIIEHUH OMOJIOTUUYECKON TTPOOIeMbI, 000CHOBEIBATH HEOOXOAMMOCTh MPUMEHECHUS
rpynnoBbIX (OPM B3aUMOJICHCTBUSA MPU PEIICHUH YU4EeOHOU 3a1auu;

BBIOMPATh TEMATUKY U METOJIbI COBMECTHBIX JIEUCTBUM C YUETOM OOIIHUX MHTEPECOB
Y BO3MO>KHOCTEMN KaXKJIOTO YJI€HA KOJUIEKTHUBA;

MIPUHUMATH 1€ COBMECTHOM JEATEIbHOCTH, OPTraHU30BBIBATh U KOOPJUHUPOBATH
JEUCTBHS 110 €€ JOCTHKEHUIO: COCTABIISATH IJIaH JIEUCTBUM, PACIIPENEISATh POJIU C YUETOM
MHEHUN yYaCTHUKOB, OOCYKJIaTh PE3YJIbTaThl COBMECTHOM pabOTHI;

OIICHMBAaTh KAa4€CTBO CBOETO BKJAJa M KaXKJOr0 y4acTHHUKA KOMAaHIbl B OOLIUMN
pe3yabTarT Mo pa3padOoTaHHBIM KPUTEPUSIM;

npeayiaraTb HOBBIE IPOEKTHI, OIEHUBATh MAEU C T[O3UIUU HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIISITh MTO3UTUBHOE CTPATErMYECKOE MOBEICHUE B PA3JIMYHBIX CUTYaIIUSX,
MPOSIBJISITH TBOPYECTBO U BOOOPAKEHUE, OBITh MHUIIMATHBHBIM.

PeryasiTuBHBbIC YHUBEpPCAJIbHbIE yUeOHbIE TeHCTBUA

Camoopranusamnus:

HCIIOJB30BaTh OMOJIOTUYECKUE 3HAHUS ISl BBISIBJICHUS TPOOJEM M UX pElICHUS
B 'KU3HECHHBIX U YYEOHBIX CUTYAIUAX;

BBIOMpaTh HA OCHOBE OMOJIOTUYECKUX 3HAHUU 1IEJIEBBIE U CMBICIOBBIE YCTAHOBKHU
B CBOMX JEHUCTBUSX U MOCTYIKaX MO OTHOIICHUIO K KUBOUW MPUPOJIE, CBOEMY 3/I0POBBIO
U 3JI0POBBIO OKPY>KAIOIIUX;

CaMOCTOSITENIbHO  OCYIIECTBIJISITh TTO3HABATEIbHYIO JEATEIbHOCTb, BBISBISATH
npoOJjieMbl, CTaBUTh U (HOPMYJIHPOBATH COOCTBEHHBIE 3aJa4d B 00pa30BaTEILHOM
JEATEIIbHOCTH U )KU3HEHHBIX CUTYalUsX;

CaMOCTOSITEIIbHO COCTaBIISATh IIJIaH PEIIEHUs MPOOJIEMBbI ¢ y4ETOM HMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPENOYTEHUIH;

JaBaTh OLICHKY HOBBIM CHUTYaIIUsIM;

pacCHIMPATh PaMKH Y4e€OHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPETOYTCHHIH;

JienaTh OCO3HAHHBIM BHIOOp, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pelIeHHue;
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OLICHUBATh MPUOOPETEHHBIH OIIBIT;

croco0cTBOBaTh (YOPMUPOBAHUIO U TMPOSBICHUIO HIMPOKON 3PYIUIUN B Pa3HBIX
o0nacTaX 3HAHWM, TMOCTOSHHO TOBBIMIATH CBOW 0Opa30BaTENbHBIM W KYyJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb:

JaBaThb OLICHKY HOBBIM CHUTYalUsIM, BHOCHTb KOPPEKTHUBBI B JEATEIBHOCTb,
OLICHMBATh COOTBETCTBUE PE3YJIbTATOB LIEIISAM;

BJa/IeTh HaBbIKAMM I103HABATEIbHOM pe(iIeKcHH KaK OCO3HAHMS COBEPIIAEMBIX
JEWCTBUM U MBICIIMTENBHBIX MPOLECCOB, UX PE3YJIbTATOB U OCHOBAHUM, UCIOJIb30BAThH
npu€Mbl peJIeKCUU IS OLIEHKH CUTYalluH, BEIOOPA BEPHOTO PEILICHUS;

YMETH OLICHUBATH PUCKHU U CBOEBPEMEHHO NNPUHUMATh PELICHUS 110 UX CHUKEHHUIO;

IPUHUMAaTh MOTHBBI U ApTyMEHTHI IPYTUX IIPY AHAIIM3€E PE3YyJIbTaTOB AEATEIbHOCTH;

IIpunsiTue ceds U APyrux:
MIPUHUMATH ce0sl, TOHUMAasi CBOM HEJIOCTATKU U JOCTOMHCTBA;
MIPUHUMATh MOTUBBI U APTYMEHTBI IPYTUX MPU AaHAIIA3E PE3YJIbTATOB ICITEIbHOCTH,
pU3HABATH CBOE MPABO U MPABO APYTUX HA OIIUOKU;
pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C TIO3UIIMH JIPYTOro YeIOBEKA.

HPEIMETHBIE PE3YJIBTATDI

[IpeameTHbIC PE3yNbTaThl OCBOCHUS COJIEPKaHUsS yueOHOTo npenMeTa «bruomnorus
Ha yriayOJIEHHOM YPOBHE OPHEHTHPOBAHBI Ha oOecreueHue NpodUIbHOTO OO0y4eHUs
oOy4arornuxcst 6uonoruu. OHM BKIIIOYAIOT: crieluduyueckue ajis OMOJOTUM Hay4dHBIC
3HAHMS, YMEHUS U CHOCOOBI JCHCTBUH 1O OCBOGHHWIO, WHTEPNpETAUU |
peoOpa30BaHUI0 3HAHWM, BUIBI JCSITCIBHOCTH IO TMOJIYYEHHUIO HOBBIX 3HAHUN M HMX
MPUMEHEHUIO B Pa3UYHBIX y4EOHBIX, a TaKKe B pEaJbHBIX KU3HEHHBIX CUTYyaIlUsX.
[IpeameTHBIC PE3yIbTAaThl IPEICTABIICHBI TI0 TOJIaM W3Y4YCHUS.

[IpeameTHBIC PE3yIBbTaThl OCBOCHHSI yueOHOTO peamera «buomorus» B 10 kiacce
JIOJKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTh 3HAHUI O MECTE U POJIK OMOJIOTHMH B CUCTEME €CTECTBEHHBIX
HayK, B (DOPMHUPOBAHUM E€CTECTBEHHO-HAYYHOM KApTHHBI MHpA, B MO3HAHUU 3aKOHOB
OpPUPOABl W PEIICHUH MPOOJIEeM pPaIMOHAILHOTO MPHUPOONOIb30BaAHMS, O BKIIAJE
POCCHIICKUX U 3apyOC)KHBIX YUEHBIX B pa3BUTHE OUOIOTHH;

BIQJICHUE  CHUCTEeMOW  OWOJIOTMYECKMX  3HAHWHA,  KOTOpas  BKJIIOYAET:
OCHOBOTIOJIAraloIre OMOJIOTUYECKUE TEPMUHBI U TOHATUS (KU3Hb, KJIETKA, OPTaHU3M,
MeTaboJIM3M, TOMEOCTa3, CaMOPETYJISIMs, CaMOBOCITPOU3BEICHUE, HACIIEICTBEHHOCTD,
W3MEHYMBOCTh, POCT M Pa3BUTHE), OMOJOTUYECKHE TEOpHH (KJICTOYHAS TEOpHS
T. [lIsanna, M. Illnennena, P. BupxoBa, XpomMoCOMHas TEOpHs HACIEACTBEHHOCTHU
T. Moprana), yaennst (H.1. BaBunoBa — 0 1ieHTpax MHOTO0Opa3usi M MPOUCXOKICHUS
KYJbTYPHBIX pAacTeHUM), 3aKOHBI (€IMHOOOpa3usi MOTOMKOB MEPBOTO IMMOKOJICHMUS,
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pacuieryieHusl, YUCTOTHI TraMeT, He3aBUCHUMOro HaciemoBanuss [. Mengens,
TOMOJIOTHYECKUX PSAIOB B HacJenICTBeHHOW n3MeHunBocTy H.M. BaBuioBa), MpUHITHAITBL
(KOMILJIEMEHTapHOCTH );

BIIQJICHUE OCHOBHBIMH  METOJAMH HAYYHOTO IIO3HAHWS, HCIOJIb3YEMbIX
B OMOJIOTMUECKUX HCCICIOBAaHUSAX IKUBBIX OOBEKTOB (OMHCaHWE, W3MEpPEHUE,
HaOJIOICHHE, SKCTICPUMEHT);

YMEHUE BBIJCIATh CYIIECTBEHHBIC NPH3HAKH: BHUPYCOB, KJIETOK MPOKAPHOT H
DYKapHOT, OJHOKJIETOYHBIX U MHOTOKJIETOUYHBIX OPraHW3MOB, B TOM YHCJe OaKkTepui,
rpuOOB, pacTeHUH, >XKHBOTHBIX M YEJIOBEKA, CTPOCHHUS OPraHOB W CHCTEM OPTaHOB
pacTeHui, KUBOTHBIX, 4YEJIOBEKA, MPOIECCOB KU3HEACITEILHOCTH, MPOTEKAIOIINX
B OpraHM3Max pacTEHHi, )KUBOTHBIX U YEJOBEKa, OMOJIOTHYECKUX MPOIECCOB: OOMEHa
BemecTB (MeTaboau3M), TIpEeBpallieHus DJHEPTrUM, OpOXKEeHUsS, AaBTOTPOPHOTO H
reTepoTpO(PHOro TUMOB NHUTaHUS, (POTOCMHTE3a M XEMOCHUHTE3a, MUTO03a, Meio3a,
ramMeToreHe3a, JMOpUOTeHe3a, IOCTAIMOPHUOHAIBLHOTO  Pa3BUTHUS, PA3MHOMKEHUS,
WHIWBUAIYAIGHOTO Pa3BUTHSA OpraHu3Ma (OHTOTEHE3a), B3aMMOJCUCTBHS TCHOB,
reTepo3uca, HICKyCCTBEHHOTO 0TOOpa;

YMEHUE YCTAHABJIMBATh B3aMMOCBSI3M MEX]y OpraHOMJAMU KIETKH U UX
GYHKIUSIMH, CTPOCHUEM KJIETOK Pa3HBIX TKaHEH M WX (PYHKIMSAMHU, MEXKIy OpraHaMH U
CUCTEMaMH OPTraHOB y PACTeHUH, *XUBOTHBIX M 4YEJIOBEKAa W MX (PYHKIUAMH, MEKIY
CUCTEMaMHU OPraHOB W MX (QYHKUIUAMH, MEXIY 3TarlaMd OOMEHa BEIIECTB, dTarmaMu
KJIETOYHOTO IUKJIAa WU JKU3HEHHBIX LHUKIOB OPTraHU3MOB, 3TalaMd 3MOPHOHATHHOTO
Pa3BUTHS, TCHOTUIIOM U (PEHOTUIIOM, (DEHOTUTIOM U (paKTOPAMH CPEIbl OOUTAHMUS;

YMEHUE BBISBIIATH OTIWYUTEIBHBIC TPH3HAKH JKUBBIX CHCTEM, B TOM YHCIIC
pacTeHUH, )KUBOTHBIX M YEJIOBEKA;

yMEHUE  MCIOJIb30BaTh  COOTBETCTBYIOIIME  APTyYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO M CHUMBOJIMKY JJisi JOKa3aTeIhCTBAa POJICTBA OPTraHU3MOB PAa3HBIX
CUCTEMATUYECKUX TPYIIIL;

yMEHHE peniaTh OMOJIOTUYECKUE 3a]Ja4H, BBISBIISATh MPUYUHHO-CIIEJICTBEHHBIE CBSI3U
MEXIy UCCIIeTyeMbIMH OMOIOTUYECKUMH MIPOLIECCAMH U SIBIICHUSIMH, JIEJIaTh BBIBOJIBI U
MPOTHO3bI HA OCHOBAHUU TOJIYYCHHBIX PE3YyJIbTaTOB,;

YMEHHE BBITIOTHATH J1a00paTOpHbIe U MpaKTUYECKUue paboThl, COOIOIAThH MpaBuiIa
pu paboTe ¢ yueOHbIM U J1a00paTOPHBIM 000PYAOBaHUEM;

yMEHHUE BBIIBUTATh TUIIOTE3bI, MPOBEPATh UX IKCIEPUMEHTAILHBIMU CPEICTBAMH,
dbopMynupys 1eNTb WCCIeNOBAHUS, aHAIM3UPOBATh MOMyUYEeHHBIC PE3YNbTaThl U JeNaTh
BBIBOJIBL;

YMEHUE Yy4YacTBOBAaTh B YYEOHO-MCCIIENOBATENbCKOW paboTe 1o OuoJIorHH,
HKOJIOTHH U MEAMIIMHE, MPOBOIUMOMN Ha 0a3€ MIKOJbHBIX HAYYHBIX OOIIECTB, U IMyOIMYHO
MPEICTABIIATH MMOTYyYEHHBIE PE3yIbTaThl HA YUCHUUECKUX KOH(DEpEeHIINSIX;

YMEHHE OIICHHWBATh ITUYECKHE ACTIEKTHl COBPEMEHHBIX HCCIICOBAHHUI B 00JacTh
Owonmornn W MeAWIUHBI  (KJIOHUPOBAHME, HWCKYCCTBEHHOE  OIUIOJOTBOPEHUE,
HaIpaBJIEHHOE U3MEHEHNE TeHOMA U CO3aHNE TPAHCTEHHBIX OPTraHU3MOB);
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YMEHHE OCYIIECTBISATh OCO3HAHHBIA BbIOOp Oynymed mnpodeccrnoHanbHOM
NeSITEeIbHOCTH B 0O0JIACTH OHOJIOTWH, MEIUIMHBI, OWOTEXHOJOTMH, BETEpPHHAPHH,
CENIbCKOTO XO3SIICTBA, MHILEBOW IMPOMBIIUIEHHOCTH, YITyOIATh MO3HABATEIbHBIH
MHTEpEC, HaNpaBICHHBIH Ha OCO3HAHHBIA BBIOOP COOTBETCTBYIONIECH mpodeccuu M
OPOJOJDKEHHE  OMOJIOTMYECKOTO  OOpa3oBaHMsl B OpPraHM3alUsAX  CPEIIHETO
po¢eCCUOHATBFHOTO U BBICIIIET0 00pa30BaHMUA.

[IpeameTHBIE pe3ybTaThl OCBOCHUS yueOHOTO npeamera «buonorus» B 11 kiaacce
JOJKHBI OTPaXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUI O MECTE U POJIK OMOJIOTMH B CUCTEME €CTECTBEHHBIX
HayK, B (OpPMUPOBAHMM COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHBI MHpA,
B MO3HAHUM 3aKOHOB MPHUPOJABI U PELICHUU SKOJOTUYECKUX MPOOJIeM 4YeIoBeuecTBa, a
TaK)Ke B PEIICHUH BOIIPOCOB PAIMOHAIILHOTO IPUPOAOIIOIB30BaHUs, U B (HOPMHUPOBAHUU
IIEHHOCTHOTO OTHOUIEHUSI K MPUPOJIe, OOIIECTBY, YEIOBEKY, O BKJIAJE POCCUMCKUX U
3apyOeKHBIX YUEHBIX-OMOJOTOB B pa3BUTHE OHOJIOTHH;

YMEHHE BJaJ€Th CUCTEMOM OHOJIOTHYECKMX 3HAHUW, KOTOpas BKJIIOYAET
OTpeIeSICHUs] U TIOHUMAHUE CYITHOCTH OCHOBOTMOJIAralIINX OMOJIOTMYECKUX TEPMUHOB
W TOHATHH (BUI, dKOCUCTeMa, Ouocdepa), OMOJOTHYECKHE TEOPUH (PBOIIOLIMOHHAS
teopust Y. JlapBuHa, cuHTeTHueckas Teopus sBomonuu), yueHus (A.H. Cesepuoa —
O NyTSIX W HampaBieHusx sBomouuu, B.M. Bepnanckoro — o Ouocdepe), 3aKoHbBI
(renetnueckoro paBHoBecusi J[x. Xapau u B. BaitnOGepra, 3apojpliieBoro cxXojcTBa
K.M. Bbapa), npaBwia (Munumyma FO. Jlubuxa, 3K0JIOTMYECKON MUpaMUIbl SHEPTUN),
runote3bl (runotesa «mupa PHK» V. ['unbepra);

YMEHHE BJIaJICTh OCHOBHBIMM METOJIAMH HAYYHOTO TO3HAHUS, HUCIOIb3YEMbIMU
B OHOJOTUYECKUX MCCIEAOBAHUAX JKUBBIX OOBEKTOB M HSKOCUCTEM (OIHCAHMUE,
U3MEpEeHue, HaONIOJEHHe, OKCIEPUMEHT), CHOCO0aMHU BBISIBJICHUS W  OIICHKH
aAHTPONOTEHHBIX U3MEHEHUN B MPUPOJIE;

YMEHHE BBIACISTH CYIIECTBEHHBIC MPU3HAKU: BUI0B, OUOTEOIIEHO30B, SKOCUCTEM U
ounocdepspl, CTAOUIM3UPYIOLIETO, IBUKYILETO U Pa3pbIBAIOIIET0 €CTECTBEHHOTO 0TOOPA,
aJJIONAaTPUYECKOT0 U CUMIIATPUUYECKOTO BUA000pA30BaHUS, BIMSHUS ABMIKYIIUX CHII
ABOJIIONMM Ha TEHOMOHA MOMYJSAINHU, MPUCIOCOOJICHHOCTH OPTraHU3MOB K Cpele
oOuTaHus, YyepeAOBaHUs HAIpaBJICHUU 3BOJIIOIMU, KPYrOBOPOTA BEIIECTB M IOTOKA
SHEPIUM B IKOCUCTEMAX;

YMEHHE YCTaHaBIMBAaTh B3aUMOCBSI3U MEXK]Ty MPOIIECCAMU BOIIOLUH, JTBIKYITUMU
CUJIaMU aHTPOMOreHe3a, KOMIIOHEHTAMH Pa3JIMYHBIX YKOCUCTEM U MPHUCIIOCOOICHUSIMU
K HUIM OPTaHU3MOB;

YMEHUE BBISIBISATH OTJIMYUTEIbHBIC TPU3HAKU KUBBIX CUCTEM, MPUCTIOCOOTIEHHOCTh
BUJIOB K cpejie oOuTaHMs, a0UOTUYECKUX W OMOTHYECKUX KOMIIOHEHTOB JKOCHCTEM,
B3aMMOCBS3€1 OPraHu3MOB B COOOIIECTBAaX, AHTPOMOTCHHBIX U3MEHEHUM B 9KOCUCTEMAX
CBOEH MECTHOCTH;

YMEHUE  WCIIOJIb30BaTh  COOTBETCTBYIOIIME  apTyMEHTHI, OHOJOTUYECKYIO
TEPMUHOJIOTHIO U CUMBOJIMKY JIJISI JIOKa3aTeIhCTBA POJICTBA OPraHU3MOB Pa3HBIX
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CHUCTEeMAaTUYECKUX TPYII, B3aUMOCBSA3H OPraHU3MOB U CpeIbl OOUTaHMS, €IMHCTBA
YeJIOBEUECKHUX pac, HEOOXOAMMOCTH COXpPaHEHUsI MHOT000pa3usi BUIOB U SKOCUCTEM Kak
YCIJIOBUSI COCYIIIECTBOBAHUS IPUPOBI U YEIIOBEUECTBA;

yMEHHE peniaTh OMOJIOTUYECKUE 3a]Ja4H, BBISBIISATh MPUYUHHO-CIIEJCTBEHHBIE CBSI3U
MEXIy MCCIIeTyeMbIMH OMOJIOTUYECKUMHU MIPOLIECCAMU U SIBIICHUSIMH, JI€JIaTh BHIBOJIBI U
MPOTHO3bI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIMOIHATH JJA0OPATOPHBIE U MPaKTUYECKUe paboThl, COOII0ATh MpaBHiia
npu paboTe ¢ ydeOHBIM U J1a00paTOPHBIM 000PY10BaHUEM;

YMEHHUE BBIIBUTATh THUIIOTE3bI, POBEPATH WX IKCIIEPUMEHTATHHBIMHA CPEIACTBAMU,
dbopMynupys LeTb UCCIIEeIOBAaHUS, aHAIM3UPOBATh MOJYyYEHHBIC PE3YNIbTaThl U JeNaTh
BEIBOJIBL;

YMEHHE Yy4acTBOBaTh B Y4eOHO-MCCIENOBATENbCKOW padoTe 1o OHOJOTHH,
HKOJIOTHH U MEIUIIMHE, IPOBOIUMOM Ha 0a3e MIKOJIbHBIX HAYYHBIX O0IIECTB, U MyOIMYHO
MPEICTABIIATH MOJYyYEHHBIE Pe3yIbTaThl HA YUCHUUECKUX KOH(DEPEeHIIUIX;

yMEHHUE OIICHUBATh THIOTE3bl U TEOPHUU O MPOUCXONKICHUU KU3HU, YEIOBEKA U
YEeJIOBEYECKUX pac, O TMPUYMHAX, MOCIHEACTBHSIX M CHOCO0ax MpeaoTBpaIleHuUs
ri100aJpHBIX U3MEHEHUH B Onocdepe;

YMEHUE OCYIIECTBIIATh OCO3HAHHBIA BBIOOp Oyaymieil mpodeccuoHaTbHOR
JESTENIbHOCTH B 00JIacTH OHMOJIOTHH, SKOJOTHH, MPUPOAOINOIb30BAHUSA, MEIUIIMHEI,
OMOTEXHOJIOTUM, TICUXOJIOTUH, BETEPUHAPUHU, CEIIbCKOTO XO35AWCTBa, MHUIICBOU
OPOMBINIJICHHOCTH,  yIAyONsITh ~ TO3HAaBAaTEIbHBIA  WHTEpEC,  HANpPaBICHHBIN
Ha OCO3HAHHBIN BBIOOP COOTBETCTBYIOLIEH Mpodeccuu U Mpo10JKEHUE OMOIOTHYECKOTO
o0Opa30BaHMsI B OpraHU3alUsaX CPETHEr0 NPOPECCUOHATBHOIO U BBICIIETO 00pa30BaHUsl.
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10 KJIACC
No HaumenoBanne tem | KonuuectBo OcHOBHBIE BUJIbI ACSTEILHOCTH
[IporpammHoO€ conepkaHue
1/ y4eOHOT0 MpeaMeTa 4acoB 00yJaroIIMXCs
1 | Tema «bnosorusi Kak HayKa»
1.1 | buonorus kak 1 CoBpemeHHas Ouoorus — PackpsiBaTh coaepxaHne TEPMUHOB U

KOMIUTICKCHAs HayKa
M KaK 4acThb
COBPEMEHHOTO
00I1IeCTBA

KOMILUIEKCHas Hayka. KpaTkas ucropust
pa3BuTHUs Ouosnoruu. buonoruueckue
HayKH{ U U3y4aeMble UMHU TPOOIEMBI.
dyHIaMeHTalbHbIE, TPUKIIATHBIE U
MOMCKOBBIC HAYYHBIE UCCIICIOBAHUS

B OMOJIOTHH.

3HadeHune 6MosIoTuu B GOPMUPOBAHUH
COBPEMEHHOU €CTECTBEHHO-HAYYHOM!
kaptunbl mupa. [Ipodeccun,
CBsI3aHHBIC C OMOJOTHEH. 3HAUCHUE
OMOJIOTHY B IPAKTUYECKOMN
JIEATEIIbHOCTH YEJIOBEKA: MEJUIIUHE,
CEJIILCKOM XO03S5MCTBE,
MIPOMBIILJICHHOCTH, OXPaHE MPUPOIBI.
JdeMoHcTpanuu

[TopTpeTtsl: Apuctorens, Teodpacr,
K. JIunnen, JK.b. Jlamapk, Y. /lapBuH,
VY. T'apsen, I'. Menuens,

B.U. Bepnanckui, 1.11. I1aBnos,

MOHSTUI: HAYYHOE€ MUPOBO33PEHHUE,
Hay4yHas KapTUHA MUpPa, HAYYHbIN
METO/I, TUIIOTE3a, TEOPHUsI, METOIbI
HCCIIETOBAHMUSL.

XapaxkTepuzoBaTh OMOJIOTHIO KaK
KOMILIEKCHYIO HayKy, €€ MECTO U POJIb
Cpeau IPYyTUX €CTECTBEHHBIX HAYK.
OueHnBaTh BKJIaJ OT€YECTBEHHBIX
YUEHBIX B PA3BUTHE OMOJIOTHH.
OrneHuBaTh PoJib OMOJOTUUECKUX
OTKPBITUM U UCCIIECOBAHUIN B Pa3BUTUU
HayKH U MPAKTUYECKON JEATEIbHOCTU
JOEH.

[lepeuncnsats npodeccuu, CBI3aHHbIE
C COBPEMEHHOM OHOJIOTHEH.
[IpuBOIUTH IPUMEPHI MPAKTUYECKOTO
WCITOJIb30BAHUS JOCTHKEHUN OMOJIOTHN
B MEJIUIIMHE, CEILCKOM XO35HCTRE,
MIPOMBIIIIEHHOCTH U OXPAHE MPUPObI
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N.1. Meunuxkos, H.1. BaBuos,

H.B. Tumodees-PecoBckui,

Ix. Yorcon, ®@. Kpuk, /I.K. benses.
Tabnuitel u cxeMbl: «CBsI3b OHMOJIOTHH
C IpyruMu Haykammn», «Cucrema
OMOJIOTUYECKUX HAYK

Htoro yacos 1o teme 1
2 | Tema «7KuBble cucTeMbl U UX U3yYeHHE»
2.1 | )KuBbie cuCTEMBI U UX 1 JKuBble cucTeMbl Kak MpeaMeT PackpeiBaTh conep:kaHue TEPMUHOB

CBOMCTBA

n3ydeHus orosoruu. CBOMCTBA KUBBIX
CUCTEM: €IUHCTBO XUMHUYECKOI'O
COCTaBa, IUCKPETHOCTH U LEJIIOCTHOCTb,
CJIO)KHOCTB U YIIOPSIIOUYEHHOCTD
CTPYKTYPBI, OTKPBITOCTb,
camMOOpraHu3aIus,
CaMOBOCIIPOU3BEJICHHUE,
pa3apaxkuMOCTh, U3MEHYUBOCTb,

POCT Y pa3BUTHE.

JleMmoHCTpanumn

Tabmmibel 1 cxeMbl: «OCHOBHBIC
MIPU3HAKU )XKU3HW», «bruonsornueckune
cucTeMbl», «CBOMCTBA JKUBOM
MaTEpUN»

Y TIOHSTHIL: )KUBasi CUCTEMa, SJIEMEHT,
IOJICHCTEMA, CTPYKTYpPa; OTKPBITOCTb,
BBICOKAsl YIIOPSI0YEHHOCTb,
YIPABIISIEMOCTD, HEPAPXUYHOCTbD.
XapakTepu3oBaTh CTPYKTYpy U
CBOMCTBA KUBBIX CUCTEM, OTJINYUS
XUMHUYECKOTO COCTaBa 0ObEKTOB )KUBOU
Y HEXUBOU MPUPO/IbI, OOIIMI MPUHLIUIT
KJIETOYHON OpraHU3aLNH KUBBIX
CUCTEM.

CpaBHHBaTh OOMEHHBIE ITPOLIECCHI

B HE’)KMBOW W KUBOU MPHUPOJIE;
pPacKpbIBaTh CMBICI PeaKui
MeTaboar3Ma.

OOBACHATD MEXaHU3MBbI
CaMOPETYJIALIMU KUBBIX CUCTEM
Pa3IMYHOr0 NEPAPXUUYECKOTO YPOBHS;
pacKpbIBaTh CyTh IIPUHIUIIOB
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MOJIOKUTEIIBHON U OTPULIATEIILHOM
0o0paTHOM CBSI3H.

AHanM3MpOBaTh CBOMCTBA
CaMOBOCITPOU3BEICHUS, POCTA U
Pa3BUTHUSL OPTAHU3MOB

2.2

YpoBHEBas
OpraHU3alus KUBBIX
CHUCTEM

YpOBHU OpraHU3allH KUBBIX CUCTEM:
MOJICKYJISIPHBIN, KIIETOUYHBIM,
TKAHEBBIN, OPraHU3MEHHBIH,
MOIMYJISILIMOHHO-BUI0BOM,
HKOCUCTEMHBIH (OMOreOIIeHOTUYECKHIA ),
ouochepnsriit. [1pomeccs,
MIPOUCXOSIINE B )KUBBIX CUCTEMAX.
OcHOBHBIE ITPU3HAKH KUBOTO. JKU3HB
Kak (hopMa CyIIeCTBOBAHHUS MAaTEPUHU.
Haykwu, n3yydaromme x1Bbl€ CUCTEMBI
Ha Pa3HbIX YPOBHSAX OPTaHU3AIWH.
N3yuenue xkuBbIX cucteM. MeToibl
ouosiornyeckoi Hayku. Habmronenue,
MU3MEpPEHUE, SIKCIIEPUMEHT,
CHUCTEMaTHU3aLMsl, METAAHAIIN3S.
IToHsiTHE 0 3aBUCUMOM U HE3ABUCUMOU
nepemeHHou. [Inannposanue
akcrepuMenTa. [locranoBka n
npoBepka runore3. Hynesas runoresa.
[TonsTre BEIOOPKH U &
JIOCTOBEpHOCTH. Pazopoc

B OMOJIOTMYECKUX JaHHbIX. OlleHKa

PackpriBatTh copep:xkaHue TEPMUHOB U
MOHATHUM: OOMEH BEILIECTB U
MIPEBPALIECHUE YHEPTUH,
CaMOBOCITPOU3BE/ICHHUE,
CaMOpEryJIsiLMs, Pa3BUTHE, )KU3Hb,
Hay4HbIN (aKT, HAYUHBIA METO/I,
npo0OJieMa, TUIIOTE3a, TEOPHs, MPABUIIO,
3aKOH.

[lepeuncnaTh NpU3HAKU KUBOTO.
XapakTepu30BaTh OCHOBHBIE YPOBHHU
OpraHU3alliU KUBBIX CUCTEM U METOBI
OMOJIOTUYECKUX UCCIICTIOBAHUN.
OnuceIBaTh 0COOCHHOCTH,
XapaKTEepPHBIE I KaXKI0T0 YPOBHS
OpraHu3alyy KUBOTO.

Ha3piBaTh Hayku, U3y4arouyue >KUBbIe
CUCTEMBbI Ha Pa3HbIX YPOBHSIX
OpraHU3allUu.

CpaBHUBATH MEXAY COOOM KUBBIE
CHUCTEMBI Pa3HbIX YPOBHEN
OpraHM3ally U MMPOUCXOISAIINE B HUX
IIPOLIECCHI.

44



denepanbHas padouas nporpamma | buonorus. 10-11 kimaccer (yriayOn€HHBIN ypOBEHB)

JIOCTOBEPHOCTH MOJYyYEHHBIX [Toka3bIBaTh poJib TUNIOTE3 M TEOPHIA
pe3ynbTatoB. [[puunHbI HCKaXKEHUS B (D)OPMUPOBAHUH €CTECTBEHHO-
pe3yibTaToOB dKcIepuMeHTa. [IoHsTHE | Hay4YHON KapTUHBI MUpPa
CTaTUCTHYECKOTO TECTA.
JleMoHCTpanun

TabmuIrbl U cXeMbl: «YPOBHU
OpraHU3allU KUBOU TPUPOIBI»,
«CTpoeHue KUBOTHON KIIETKNY,
«TxaHu )XUBOTHBIX», «CUCTEMBI
OpPTaHOB YEJIOBEUYECKOTO OPTaHU3Ma,
«buoreonenos3y, «buochepar,
«MeToabl U3y4eHus KUBOU IPUPOIBDY.
O6opynoBanme: 1a00paTopHOE
o0opyioBaHUE TSI IPOBEACHUS
HaOJII0JICHUH, N3MEPECHUH,
HKCIIEPUMEHTOB.

IIpakTnuyeckasi padora
«Mcnonb30BaHUE pa3IMYHBIX METOJIOB
MIPU U3YUYEHHUH JKUBBIX CUCTEM.

Htoro yacos 1o teme 2
3 | Tema «bHoJI0OTUs KIETKID)

3.1 | McTopust OTKPBITUS U 1 Knerka — cTpykTypHO- PackpsiBaTh coziep:kaHue TEPMUHOB U
U3YYEHUS KIIETKH. (GyHKUMOHATIbHAS €IMHUIIA dKUBOTO. MOHSITUH: KJIETKA, OpPraHesUIbl,
Krnerounas teopus HcTopust OTKPBITHS KIETKH. AYKapHuOThI, TPOKAPUOTHI, BUPYCHI,

Pa6otel P. I'yka, A. JleBeHryxka. LUTOJIOTHUS (KJIETOYHAsi OMOIOTHS),
Knerounas reopus (T. lIBann, KJIETOYHAs TEOPUS.

M. llnetinen, P. BupxoB). OcHoBHbIe | XapaKTEPU30BaTh OCHOBHBIE DTAIlbI
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MIOJIOKEHUSI COBPEMEHHOM KJIETOYHOM
TEOpHUH.

JleMoHCTpanun

IToptpetsl: P. I'yk, A. JleBenryk, T.
[ITBanH, M. lInennen, P. Bupxos, K.
M. bap.

Oob6opynoBanme: CBETOBOM MUKPOCKOIT,
MUKPOTpENnapaTbl paCTUTEIbHBIX,
YKUBOTHBIX U OAKTEPUATIbHBIX KIIETOK

Pa3BUTHS ITUTOJIOTHH KaK HAYKH U €
oopMIIeHUE B KIIETOYHYIO
OMOJIOTHIO.

[ToxasbIBaTh BKJIA] YUEHBIX-OMOIOTOB
B U3YYCHHUE KIETOYHOTO CTPOCHUS
OpPTraHHU3MOB.

[lepeuncasaTb OCHOBHBIE ITOJIOKEHHUS
KJIETOYHOU TEOPUH, OOBSICHATD €€ POJib

B ()OPMUPOBAHNH €CTECTBEHHO-
Hay4YHOH KapTUHBI MHpA.
[IpuBOANTH AOKA3aTEIBCTBA
POJCTBA OPTaHU3MOB

C MCIOJIb30BAHUEM TOJIOKEHUN
KJIETOYHOHM TEOPUH

3.2

MeTtonbl
MOJIEKYJISIPHOU 1
KJIETOYHOM OMOJIOTUU

MeToabl MOJIEKYJIIPHOW U KJIETOYHOU
OMOJIOTUU: MUKPOCKOIIHS,
xpomarorpadusi, 3IeKTpodhope3, METO
MEUEHBIX aTOMOB, AuddepeHImaIbHoe
HEeHTpUyTUpOBaHUE,
KyJIbTUBUPOBAHUE KIIETOK.

H3zyuenue pukcuposanHvix Kiemox.
DIIEKTPOHHAS! MUKPOCKOTIUSI.
Kongoxanvnas muxpockonus.
Bumanvnoe (npusicuznennoe) uzyuenue
KAemoK.

JemMoHCcTpanumn

PackpwiBath conepkaHue TEPMUHOB U
MOHSTUI: MUKPOCKOIIMPOBAHUE,
MIPUTOTOBJICHUE CPE3OB,
nupdepeHranbHoe OKpaIuBaHUE,
xpomarorpadus, d1eKTpodopes, MeToa
MEUEHBIX aTOMOB, IIECHTPU(YTUPOBAHUE,
METOJI KYJIbTYpbl KJIETOK U TKaHEH,
MeToJ pekoMOnHaHTHRIX JIHK.
XapakTepu3oBaTh OCHOBHBIE METO/IbI
W3YUYEHHUS )KUBOU TIPUPOIBI.

['oToBUTH BpEMEHHBIE
MUKpOIpenaparhl, pacCMaTpUBaTh UX
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Tabauiel 1 cxembl: «CBETOBOM
MHKPOCKOT», « DJEKTPOHHBIN
MHKpOCKOT», «IcTOpHs pa3BUTHS
METOJI0B MUKPOCKOTIUIY.
O0opyaoBaHme: CBETOBOM MUKPOCKOTT,
MUKpOIIpEnapaThl paCTUTEIbHBIX,
YKUBOTHBIX M OAKTEpUATBHBIX KJIETOK.
IIpakTnueckasi padora

«3yyeHne MeTo10B KIIETOYHOM
ounonoruu (xpomartorpadus,
anekTpodopes, nuddepeHimaTbHoe
uentpudyruponanue, [T11P)»

B CBETOBOW MHKPOCKOII 1 JIeNIaTh
OIMCaHMUE.

OOBSICHATH U COONIOAATH MTPAaBUIIA
TEXHUKHA MUKPOCKOTIUPOBAHUS

Nroro yacos o teme 2
4 | Tema «XuMu4ecKkasi OpraHu3anus KJIeTKm»
4.1 | XuMu4ecKui cOCTaB 2 XUMHUUYECKHM COCTaB KJIETKU. Makpo-, | PackpsiBath cojep:kaHne TEPMUHOB U

kietku. Boma n
MHHEpPAJIbHbIC
BeIIleCTBa

MHUKPO- U YJIbTPAMUKPOIIEMEHTHI.
Bopa u €€ ponb Kak pacTBOpHUTEIS,
peareHra, yuactue

B CTPYKTYPUPOBAHUU KIIETKH,
TeIoperyiasiuuu. MuHepaibHbIe
BEII[ECTBA KJIETKU, UX OMOJIOTHYECKast
poJib. POJIb KATHOHOB U AaHUOHOB

B KJIETKE.

JeMoHcTpanuu

[uarpammel: «Pacnpenenenue
XUMHYECKHUX JIEMEHTOB B HEXKUBOU
npupone», «Pacnpenenexnue

HOHSITUNA: AIEMEHThI-OMOTEHbI, AUIOJb,
BOJIOPOJIHASI CBSI3b, TUAPO(QUIBLHOCTD,
ruApopoOHOCTh, TYpProp, MUHEPAIbHbBIE
BeIleCTBa, Oy(pepHbIE CUCTEMBI,
AHUOHbI, KATUOHBI.

[Tepeuncnarh 0COOEHHOCTH
XUMHUYECKOTO COCTABA KIETKHU.
Paznnuars Makpo-, MUKpPO- U
YIBTPAMHUKPO3JIEMEHTBI, BXOSIIHNE

B COCTaB >KMBOT'0 U MX POJIb

B OpraHU3Me.

XapakTepu30oBaTh CTPOCHUE U CBOMCTBA
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XUMHUYECKUX JIEMEHTOB B )KUBOU
IIPUPOLIEN.

Tabmuiet u cxembl: «Ilepuonnyeckas
Ta0JINIa XUMUYECKUX DIIEMEHTOBY,
«CTpoeHre MOJIEKYJIbI BOJBD,
«BeniecTBa B cOcTaBe OpraHU3MOBY

BOJIbI; OOBSICHATH MPUUYUHBI €€ 0COOBIX
CBOMCTB U ()YHKIIUU B KJICTKE.
[Toka3bIBaTh pOJIb KATUOHOB U AaHUOHOB
B 00€CIeueHUH! MPOIIECCOB
KUZHEJEATEIbHOCTU (OCMOPET YIS,
co37laHle MEMOPAHHOTO MOTEHITHAA,
peryJsnus paboTbl OEJIKOB), pabOTHI
OydepHBIX cucTeM.

YcranaBiauMBaTh B3aUMOCBSI3b CTPOCHHUS
U QYHKIIUYA HEOPTaHUYECKUX BEIECTB
KJICTKH

4.2

OpraHnuueckue
BEIIIECTBA KJIETKHU —
OenKu

Opranuyeckue BEIIECTBA KIETKH.
buonornueckue nonumepsl. benku.
AMUHOKHCIIOTHBIA COCTaB OEJIKOB.
CTpyKTYyphl OCIIKOBOI MOJICKYJIHI.
[lepBuuHas cTpykTypa Oenka,
NenTuIHas cB3b. BTopuuHasi,

TPETUYHAsA, YETBEPTUYHAS CTPYKTYPBI.

Henatypanus. CBoiicTBa OEIKOB.
Knaccuduxarus 6enxos.
bruonornyeckue GpyHKIMHA OCITKOB.
Ilpuomneot.

JeMoHcTpanuu

[Toprper: JI. [TonuHr.

Tabnuiel u cxembl: «CTpoeHUE
MOJIEKYJIBI OeKay, « CTpyKTyphI
OEJIKOBOW MOJIEKYJIBI.

PackpbiBaTh copepkaHue TEPMUHOB U
HOHSITUI: MOHOMEDPBI, OJIUMEPHI, OEITOK
(mpoTeuH), NEeNnTUJl, aAMUHOKHUCIIOTA,
NENTH/IHAs CBA3b, MOJIMIIETITUI,
JeHaTypalus, peHaTypauus,
I00yIIsipHbIE U PUOPUILISIPHBIE OCJIKH,
IPUOHBI.

XapaktepuszoBaTh O€ITKH, UX
CTPYKTYPHYIO OPraHU3alUI0 U PYHKIUH
(cTpyKTypHasi, SHepreTuyeckKas,
CUTHAJIbHAS, PETyJsITOpHAs,
JBUTATEIbHAs, 3aIIUTHAS,
(dbepMeHTaTUBHAS ).

Ha3biBaTh XUMHUYECKHE OCHOBBI
dbopMUpOBaHUS CTPYKTYp OEIKOBON
MOJIEKYJIBI.
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Oo6opynoBanme: XUMUYECKAS IOCYJA U
o0opyI0BaHUE.

JlabopaTtopHnasi paGora
«OOHapyxeHHe OEIKOB C TOMOILBIO
KaueCTBEHHBIX PEaKIIHil»

[TpuBoIUTE IpUMEPHI GUOPUILTSIPHBIX,
III00YJISIPHBIX OEJIKOB.

BEBIOMHATE KaueCTBEHHBIE PEAKIHH
Ha 0OHapy’KeHHE OCJIKOB B KJIETKE;
OOBSICHATH MOJYYECHHBIE PE3YIbTAThI

4.3 | Opranndeckue VYrneBonbl. MoHOCaxapubl, PackpbiBath coepxanue TEPMUHOB U
BEIIECTBA KIJIETKU — Y caxapu/ibl, OJUrocaxapuibl v MOHSATHUH: YTIEBOIBI, MOHOCAXAPH/IHI,
YTIEBOBI noscaxapuabl. OOLIMHI TUIaH CTPOEHUA | AMCaXapuibl, OJIMTOCAXAPUIBI,

U (HUBUKO-XUMHUYECKHE CBOMCTBA MOJIMCAaxapuibl, TII0K03a, pubo3a,
yraeBoAoB. buonornueckue GyHKIuM | A€30KCUpu003a, JIAaKTO3a, MaJIbT03a,
YTJIEBOJOB. caxapo3a, KpaxmaJ, IIMKOTEH,
JdeMoHCcTpau LEJUTIOJIO3A.
Tabnuiibl v cxembl: «CTpoeHuE KnaccuduimpoBats yrieBosI
MOJIEKYJT YTJIEBOJOBY IO CTPOCHHIO U IEPEUUCITSITH MX
GyHKLIHH.
[IpuBOAUTH IPUMEPHI PA3THUUHBIX
YTJIEBOJIOB (MOHOCAaXapu/IoB,
JMCaxapuI0B, OJUTOCAXapUIOB,
MOJIMCaxapuioB)

4.4 | Oprannyeckue Jlumuasl. I'napodunbHo-THAPOPOOHBIE | PackpbIiBaTh conepxkaHue TEPMUHOB U
BEIIECTBA KIJIECTKU — cBoiicTBa. Knaccudukarus munumos. MOHSATHUH: TG, TPUTITUIICPHIBI,
JIUTTA B Tpurnuuepunasl, Gochoaunuabl, BOCKU, | hoCHOTUIHIBI, BOCKH, CTEPOUILI,

crepoubl. buonorndeckue GpyHkunn
aunuaoB. OO1ue cBolcTBa
OMOJOTMYECKUX MEMOPAH — TEKY4ECTb,
CIIOCOOHOCTh K CaMO3aMbIKaHUIO,
MOJTyTIPOHUIIAEMOCTb.

JIMTIONPOTEUHBI, TJIIMKOJIUTIUIBI.
Knaccudumuposars mumuasi
110 CTPOEHUIO; XapaKTEPU30BaATh UX

byHKITUN
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JleMoHCTpanun
Tabsuup! v cxembl: «CTpoeHue
MOJIEKYJT JTUITUA0B

4.5

HyxnennoBsie
kucnoTel. CTpoeHue u
¢bynkiuu JJHK, PHK,
ATOD

Hyxkneunossie kucnotsl. JIHK u PHK.
CrpoeHue HyKJIIEMHOBBIX KUCJIOT.
Hyxkneoruapl. [puHmun
KOMILIeMEHTapHOCTH. [IpaBuiio
Yapradda. Ctpykrypa JHK — nBoiinas
CIUpalib. MECTOHAXOXKICHUE U
ounonornyeckue pynkuun JHK. Buas
PHK. ®ynkiuu PHK B kietke.
Crpoenune monekynsl ATO.
Makpoasprudeckue CBs3u B MOJIEKYJIe
AT®. buonorunueckue pyHkiuu ATO.
BoccTraHoBi€HHBIE IEPEHOCUHMKHU, UX
(GyHKUMHU B KIETKE. /[pyeue
HyKkaeozuompugocgamor (HTD).
CexBenupoBanue JTHK. Memoowi
2EHOMUKU, MPAHCKPUNIMOMUKU,
NPOMEOMUKU.

JdemoHcTpanuu

IToptpersl: [Ix. Yorcon, @. Kpuk,

M. Yunkunc, P. ®pankiaun, @. Caurep,
C. IIpy3unep.

Tabauue! u cxembl: «HykaenHoBbIE
KUCIOTB», « CTPOCHHUE MOJIEKYJIbI
ATODy.

PackpeiBatTh copep:kaHue TEPMUHOB U
MOHATUM: 1€30KCUPUOOHYKIICMHOBAs
kucnora (JAHK), pubonyknennoBas
kucinora (PHK), Hykieotun, Hykieo3u,
a30TUCTHIC OCHOBAaHUS, aJICHUH, TyaHUH,
LUTO3UH, TAMUH, ypalui,
KOMIUIEMEHTapHbIE OCHOBaHMS,
anenosuntTpudocdar (ATD),
MaKpO3prudecKas CBs3b,
CEKBEHHUPOBAHKE, TCHOMHUKA,
TPAHCKPUNTOMUKA, TPOTECOMUKA.
XapakTepu3oBaTh, ONKUCHIBATH U
CXeMaTH4eCKH N300pakaTh CTPOCHUE
nykieoruna JIHK u nBoitHo# criupanu
JIHK, cexBenupoBanue /JHK.
OnuceiBaTh npouecc perukanuu JJTHK
B KJICTKE U Ha3bIBaTh €T0
OMOJIOTUYECKOE 3HAYECHUE.
XapakrepusoBarb Qpynkiuu JTHK.
Pasznuuarts ctpyktypy u ¢pynkiun PHK.
OnuchIBaTh MPOLIECC TPAHCKPHUIILIUH.
CpaBHUBATh HYKJICMHOBBIE KUCIIOTHI
(JIHK u PHK).

Xapaktepu3oBaTh 0COOCHHOCTH
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OobopynoBanme: XUMUYECKAS IOCYJA U
o0opyI0BaHUE.

JlabopaTtopHnasi paGora
«MccnenoBanue HyKJIEMHOBBIX KUCIIOT,
BBIJITICHHBIX U3 KJIETOK Pa3INYHbIX

ctpoenus u pynkuun ATO.
®opmMyarpoBaTh U O0BACHATH IPUHLUI
KOMIUIEMEHTAPHOCTH U MTPABUIIO

Yapradda

OpraHU3MOBY
4.6 | MeToabl CTPYKTYPHOM 1 CrtpykTypHas OHOJIOTHS: PackpeiBath copepkaHue TEPMUHOB U
ounonoruu OMOXUMHUYECKHE U OMOPU3NYECKHE MOHSATUI: MOJIEIMPOBAHUE,
HCCJIEIOBAHUSI COCTaBa U KOMITbIOTEPHBIN JU3aliH.
MIPOCTPAHCTBEHHOM CTPYKTYPbI [lepeuncriaTh MepCIeKTHBHBIC
ouomornekyn. Mooenuposanue HATPaBICHUS HAYIHBIX UCCIIEIOBAHUIN
cmpykmypol u (YHKYutl OUOMOAEKYL u | B CTPYKTYPHON OMOJIOIMH, paCKphIBATh
ux komn.iexcos. Komnvromepmoiti WX 3HAYCHUE JIJIST MEIUITUHBI U
OU3AUH U OP2AHUYEeCKULL CUHME3 CEJIbCKOTO X031 CTBA
OUOMONEKYT U UX HENPUPOOHBIX
ananozoe
HToro yacoB 1o Teme 10
5 | Tema «CTpoeHne n (PYHKIMH KJICTKID
5.1 | Tumsl KIETOK. 1 Tumel KJIETOK: 3yKapuoOTHIECKas U PackpoiBath comepxanue TEPMUHOB U
[Tpoxapuotudeckas npokapuotuyeckas. CTpyKTypHO- MOHSITHIA: TPOKAPUOTHYECKAs KIIETKA,
KJIeTKa (byHKIIMOHATFHBIE 00Pa30BAHMUS KJIETOYHAsI CTCHKA, MyPEHH,
KJIETKHU. dboTOCUHTETUYECKIE MEMOpaHHI,

CrtpoeHue npoKapuOTHUECKON KIETKH.
Krnerounast crenka 6akTepuil U apxei.
OcoOeHHOCTH CTPOCHUS
reTepoTpodHON U aBTOTPOPHOM

(bnaremH.

XapakTepu3oBaTh GOPMY B pa3Mepbl

MPOKAPUOTUYECKUX KIETOK; (PYHKITUN
TeHETUYECKOT0 anmnapara mpoKapHoT.
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MPOKAPUOTUYECKUX KIETOK. MecTo U
POJIb IPOKAPHUOT B OUOLIEHO3aX.
JleMoHCTpanun

Tabauue! u cxembl: «CTpoeHue
YKapUOTHUYECKOH KIIeTKN», «CTpoeHue
MPOKAPUOTUYECKON KICTKI

OnuceIBaTh MPOIIECC
CIIOpo0Opa30BaHUsl, OTMEYATH ErO
3HAYCHHUE JJI BBDKUBAHUS OaKTepuid
IpYU YXYJIICHUU YCIOBHUM
CYILIECTBOBAHMSI.

OnuceIBaTh pa3MHOXKEHHUE ITPOKAPHOT.
OrneHuBaTh MECTO U POJIb MPOKAPUOT
B OMOIIEHO3aX

5.2

Crpoenue
YKAPUOTHYECKOU
KJICTKHU.
[ToBepXHOCTHBIN
amnrmnapar KJIeTKU

Crtpoenue u GyHKIIMOHUPOBAHHE
AYKAPUOTUYECKOMN KIIETKH.
[Tna3maTuyeckas MeMOpaHa
(mna3zmanemma). CTpykTypa
M1a3MaTHYeCKO MEMOpaHBbI.
TpaHcropT BemECTB uepes
IJIa3MaTHISCKYI0 MeMOpaHy:
naccuBHbIU (MU y3us, odneryéHHas
nuddy3ust), akTUBHBIN (MIEPBUYHBIN U
BTOPUYHBIN aKTUBHBINA TPAHCTIOPT).
[TomynpoHuiaeMocT MEMOpaHBHI.
PaboTa Hatpuii-kaqneBoro Hacoca.
OHJOIMTO3: MUHOUUTO3, (ParoluTOo3.
Ok3o1uTo3. Knerounas creHka.
CrpykTypa ¥ PyHKIIMHM KIETOYHOM
CTEHKU pacTeHUM, TpuOOB.
JdemMoHcTpanuu

Tabmuiet u cxembl: «CTpoeHue
9YKapHUOTUYECKON KIETKW», «CTpoeHue

PackpriBath conepkaHue TEPMUHOB U
MOHATHUH: TUIa3MaTUYecKast MeMOpaHa
(ma3manemma), >KMJIKOCTHO-MO3andHast
MOJIe b, MEMOpaHHbIE OCJIKU
(nepudepuueckrie, UHTETPAIbHBIE),
NIMKOKATUKC, TudPy3us, ocMoc,
AKTUBHBIN TPAHCIIOPT, SHIOLUTO3,
(harouTo3, MUHOIIUTO3, IK30ITUTO3,
KJIETOYHAs CTEHKA, TJIa3MOJIECMBI,
CUMILIACT.

XapakTepu3oBaTb 0COOEHHOCTH
CTPOCHUS U PYHKIIMH SYKAPUOTHUECKON
KJIETKHU; TPAHCIIOPT BEUIECTB

yepes MIa3MaTHIecKyto MeMOpany:
[TACCUBHBIN U aKTUBHBIN TPAHCIOPT;
paboTy OeNKOB-KaHAJIOB; paboTy
HaTPUK-KaJINEBOI0 HACOCA; CTPYKTYPY U
(YHKIIUU KJIETOYHOM CTEHKH pacTeHUIN
1 TpuboB
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KUBOTHOU KIIETKN», «CTpoeHue
PACTUTEIBLHOU KIIETKI.
O0opyaoBaHme: CBETOBOM MUKPOCKOIT,
MHUKPOIIPENapaThl PACTUTEIbHBIX,
YKUBOTHBIX KIIETOK.

IIpakTuyeckasi padora

«M3y4yeHune CBOMCTB KJIIETOYHON
MeMOpaHbD»

5.3

[{uTorutazma u eé€
OpTraHOUbI

[Mutonna3ma. Lluto3oib. I{luTockener.
JBrmxeHne nurorasmMbel. OpraHou/ bl
kieTku. OHOMeMOpaHHbIE OPTAaHOUIbI
KJIETKM: DHAOILIa3MaTHYECKas CETh
(BIIC), anmmapat I'oab1KH, TH30COMBI,
UX CTpoeHHE U GyHKIMHU. B3auMocBs3b

OI[HOMGM6paHHBIX OpTraHON OB KIICTKH.

CrtpoeHue rpanyJIsIpHOTO PETHKYIyMA.
Mexanusm nanpasnenus 6eakos ¢ I1IC.
Cunre3 pacTBopuMbIX 0enkoB. CuHTe3
KJICTOYHBIX MeMOpaH. [ maakuii
(arpaHysipHBIN) SHI0TIIIA3MATUHYECKUI
petukynyM. CekpeTopHasi GyHKIIHS
anmapara ['onbku. Moougukayus
benkos 6 annapame I o1vodicu.
Copmupoexa benkos 6 annapame
Tonvooicu. TpancnopT BeeCTB

B KJIETKE. BakyoJsn pacTUTENIBbHBIX
kieTok. Knetounsiit cok. Typrop.

PackpeiBaTh copepkaHie TEPMUHOB H
MOHSATUH: IUTOTUIa3Ma, IUTO30JIb,
IIUTOCKEJIET, KOMIAPTMEHTHI,
OpTaHOWIbI, PHAOIIIa3MAaTHIECKast CeTh
(BIIC), anmmapat I'oab 1K, TH30COMBI,
BaKyO0JIb, pHOOCOMBI, aBTOJIH3,
BE3UKYJISIPHBIA TPAHCIIOPT,
MIEPOKCUCOMBI, KJIETOUHBIN COK, Typrop,
MUTOXOHPHH, KPUCTHI, TUTACTH/IBI,
XPOMOTUIACTHI, JICUKOTIIIACTHI,
XJIOPOILJIACTBI, CTPOMA, TPAHBI,
TUJIAKOU]I, JTaMeJlIa.

XapakTepu30oBaTh HATOILIA3MY
DYKapUOTUYECKON KIICTKH,
KJIaCCU(UIIMPOBATH OPraHOUIbI

B 3aBUCUMOCTH OT OCOOCHHOCTEH UX
cTpoeHus (0THOMEMOpaHHBIE,
IByMeMOpaHHbIe, HEMEMOpPaHHBIC);
OMHCHIBATH (DYHKITUU KAXKIOTO
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[loryaBTOHOMHBIE OpPTraHOUIBI KIETKH:
MUTOXOHPHH, TTIACTHIBI.
Ilpoucxoorcoenue MumoxoHopuil u
naacmud. Cumbuoecenes

(K.C. Mepeoickosckuii, JI. Mapeynuc).
Crpoenue u GyHKINN MUTOXOHIPUIA U
wiactua. [lepBuyHbie, BTOpUYHbBIE U
CJIOXHBIE TIACTHUIBI
(hOTOCUHTE3UPYIOIIUX IYKAPHOT.
XJIIOpOIUIACTHI, XPOMOILIACTHI,
JICUKOILJIACTHI BBICIINX PACTCHUMU.
JleMoHCcTpanun

[Hoptpetsl: K. C. MepexkKOBCKUH,

JI. Maprynuc.

Tabnuitel u cxembl: «CTpoeHue
HYKapUOTUYECKON KIETKN», «CTpoeHHe
YKUBOTHOM KJIETKN», «CTpoeHue
pPacTUTENBHOU KIETKW», «CTpoeHue
MUTOXOHIPHUI.

O6GopynoBaHme: CBETOBOM MUKPOCKOTI;
MHUKpOIIpenapaThl paCTUTEIbHBIX,
’KUBOTHBIX KJICTOK.

IIpakTnueckas padora

«M3yueHmne ABMKCHUS [TUTOTLIIA3MBI

B PACTHUTEIIbHBIX KJIETKaX.
JlabopaTropHasi paGora
«HMccnenoBanue mia3smosunsa

OpraHoHu/a B KIIETKE.
OOBSICHATH COOBITHS, CBI3aHHbBIC

C BHYTPUKJICTOUYHBIM ITUILICBAPCHUEM,
€ro 3Ha4YeHHUE JJIsI OpraHu3mMa.
OTtMeuaTh 3HaUYCHHE IIUTOCKEIIETA;
XapaKTeprU30BaTh €ro AJIEMEHTHI
(MUKpPOTPYOOUYKH, MUKPO(DUITAMEHTHI,
MIPOMEXKYTOUHBIE (PUITAMEHTBI), UX POJIb
B JKU3HEICATEIbHOCTH KIIETOK U TKaHEH
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" ACTIIa3MOJIN3a B PACTUTCIIbHBIX
KJIICTKax»

5.4 | HememOpanHsbie HememOpaHHbIe OpraHOUIbI KJIETKA PackpeiBath conepxaHue TEPMUHOB U
OpPTaHOMIbI KJIETKU CtpoeHue u pyHKIMH HEMEMOPAHHBIX | IOHATHI: pubOCOMa, TIOJIMCOMA,

OpPraHOUI0B KJIETKU. PHOOCOMBI. MUKPOTPYOOUKH, TYOYIHH, KIIETOUHBIN
IIpomedsxcymounvle gpunamenmul. HEeHTp (LIeHTpOocoMa), IICHTPUOIIH,
MuxkpodunameHTsl. Akmunosbie HeHTpocdepa, KIyTHUKH, PECHUYKH,
Muxpoghunamernmuol. MplieuHb1e 0a3abHOE TETBIIE.
KJIETKU. AKMUHO8b1e KOMNOHEHMbl XapakTepru3oBaTb HEMEMOpaHHbIE
HEeMbIUEYHBIX KTIEMOK. OpPTraHOUIbI KIETKH, UX CTPOCHHUE U
MukpotpyOouku. KieTounsiii HEHTP. byHKIMHA
CTtpoeHue 1 IBUKEHHUE KIYTUKOB U
pecHudeK. MuKpoTpyOoUuKH
uuromiasmsl. Llentpuons. benku,
accoyuupoeantvie ¢
MUKpoguiamenmamu u
muxpompyboukamu. Momopuvle 6enxu.
JdemoHcTpanuu
Tabauiel 1 cxembl: «CTpoeHHE
KUBOTHOM KJIETKN», « CTpOeHUE
PACTUTEIBHOU KIETKU

5.5 | Ctpoenue u GpyHKIIMU SAnpo. O0onouka siapa, XpoMaTHH, PackpeiBath copepkaHue TEPMUHOB U

saapa

KapuoIu1a3Ma, sAPBIIIKH, X CTPOECHUE
U GyHKUMU. SnepHblil OeTKOBbIN
Matpukc. [IpoctpancTBeHHOE
PacroJIoKEHUE XPOMOCOM

B UHTEp(a3HOM sifIpe.

MOHSATUM: SAPO, sAepHas 000JI0UKa,
SZIEPHBIE TIOPHI, HYKJICOTIa3Ma
(kapuoruia3ma), TeHOM, XpOMaTHH,
YXpOMATHH, F€TEPOXPOMATHH,
SIPBIIIKO, XPOMOCOMBI, IICHTPOMEPA,
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yxpomamun u 2emepoxpomMamu.
benku xpoMaTtriHa — TUCTOHBI.
Jlunamuka si0epHoti 060104KU

6 mumo3se. foepuulii mpancnopm.
Knerounsie BKIIOUEHHS.
JdeMoHCcTpaMu

Tabnuitel u cxeMbl: «SAapo»

KHHETOXOp, KJIETOUHBIE BKJIFOUEHHUS.
XapakTepu3oBaTh KIETOYHOE AP0 KaK
LEHTpP yIpaBJICHUS
KUZHEAECATEIbHOCTHIO KIIETKH;
IreHETUYECKUH anmnapar KJIeTOK
AYKapHoT, CTPOEHUE U PYHKIIUU
XPOMOCOM.

OnuchIBaTh CTPYKTYPHI sAJIpa U UX
B3aUMOCBSI3b C OPraHOUIaMU
LUTOTUIa3MBI

5.6. | CpaBHHTEBHAS
XapaKTEPUCTHKA
KJICTOK DyKapuoT

CpaBHuUTEIbHAS XapaKTEPUCTUKA
KJIETOK 2YKapHuoT (PacTUTEIbHOM,
YKUBOTHOM, TPUOHON).
JemoHcTpanuu

Tabnuiel u cxeMbl: «CTpoeHUE
AYKApUOTUUYECKOUN KIETKHY,
«CTpoeHue )KMBOTHOM KIIETKW,
«CTpoeHMne paCTUTENBHOM KIETKN.
Oob6opynoBaHme: CBETOBOM MUKPOCKOIT,
MHUKPOTPENapaTbl PpaCTUTEIbHBIX,
KUBOTHBIX KJIETOK.

JlaGopaTopHasi pabora
«3yueHue CTpoeHusl KIETOK
Pa3JIMYHBIX OPTraHU3MOB

XapaKkTepru30BaTh THITBI KJIETOK
DYKapHOT: paCTUTEIbHAS, )KUBOTHAS,
rpudHasi.

CpaBHUBaTh MEXIy CO00I CTpoeHue u
KUZHEJEATEITHHOCTh 3YKAPUOTHUECKUX
KJICTOK U POJIb TIPOKAPHUOT

B OMOIIEHO3aX

HToro yacos 1o reme
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Tema «O0MeH BEIIECCTB U IPEBPAINCHUEC JHEPI'NU B KIICTKE»

6.1

OOMEH BEIECTB —
MeTa00IN3M

3

AccuMUnSIUUS U TUCCUMUIISILIUS —
JIBE€ CTOPOHBI MeTabommn3Ma. Tumsbl
oOMeHa BeIeCTB: aBTOTPO(HBIN 1
rerepoTpoHbIN. YyacTue Kuciopoaa
B 0OMEHHBIX MPOIECccax.
DHepreTuuecKkoe 00ecrneyeHne KIETKH:
npeBpaieHue AT® B 0OMEHHBIX
npoueccax. @epMeHTaTUBHBIN
XapakTep peakuuid KJIETOYHOIO
MeTtabonusma. epMeHThl, UX
CTPOEHHUE, CBOMCTBA U MEXAHU3M
nerctBus. Kopepmentsl. Otnnuns
(hepMEHTOB OT HEOPTraHUYSCKHUX
KaTaJIn3aTopoB. benku-akTuBaTOphI U
OeJIKU-UHTUOUTOPBI. 3aBUCUMOCTD
CKOPOCTU (hepMEHTATUBHBIX PEAKIUI
OT Pa3IUYHBIX (PAKTOPOB.
JlemoHCcTpanumn

Tabauuk! u cxembl: «POTOCUHTE?Y,
«DHEPTeTUYECKU 0OMEHY,
«buocunTes Oenka», «CtpoeHue
bepMmeHTay», «XEeMOCUHTERY.
OobopynoBaHme: CBETOBOM MUKPOCKOIT,
000pyIOBaHUE JIJIsl IPUTOTOBJICHUS
MTOCTOSIHHBIX U BPEMEHHBIX
MUKpOIIPENapaToB.

PackppiBath copepkaHue TEPMUHOB U
MOHSTUN: 0OMEH BEIIECTB
(MeTabo0JIi3M), aCCUMUIISITUS
(anaboaM3M), WK TJIACTUYCCKUI
0OMEH, TUCCUMUJISALINS (KaTaOOoIU3M),
WJIM DHEPreTUYEeCKU 0OMEH,
aBTOTPO(bI, reTepoTpodbl, aHaIPOOHI,
a’po0Obl, GepMEHTHI, AKTUBHBIN LIEHTD,
cyOcTpatHasi crieu(puIHOCTb,
Ko(hepMeHTHI, OETKU-aKTHBATOPHI U
O€JIKM-UHTUOUTOPHI.

[lepeuncnsath 0COOEHHOCTH
MJIACTUYECKOTO M SHEPTeTHUECKOTO
oOMEHa B KJIETKE; yCTAHABJIMBATh
B3aMMOCBSI3b MEXKTY TUIACTHUYCCKUM U
YHEPreTUICCKUM 0OOMEHOM.
Paznuuatek TUIIBI 0OOMEHA BEIECTB:
aBTOTPO(HBIN U reTepOTPOPHBIN.
IToka3eIBaTh posIb KUCIOPOaA

B OOMEHHBIX MPOIIECCaX.
CxemaTndecku n300paxaTh CTPOCHHUE
dbepMmeHra.

Otnmnuath hepMeHTHI
OT HEOPTaHWYECKUX KaTaIN3aTOPOB U

OonpcACIsATL UX POJIb
B (i)YHKHI/IOHI/IPOBaHI/II/I KHUBBIX CUCTEM,
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JlabopaTtopHnasi paGora

«/3yueHune KkaTaauTu4eCKon
aKTUBHOCTH (DEPMEHTOB (Ha IpUMepe
amMuIIa3bl WK KaTajaasbl)».
JlabopaTtopHnasi paGora

«3yuenune GpepMeHTaTUBHOTO
pacilerieHus IEpoKcua BoAopoaa

B PACTUTENBHBIX U )KUBOTHBIX KJIETKaX»

B IIPOMBIIIIJICHHOCTH, B MEJIUIIMHE,
B ITIOBCEIHEBHOM KM3HH UEJIOBEKA.
CraBUTh SKCIEPUMEHT 10 BBISIBIICHUIO
KaTaJIMTHYECKOM aKTUBHOCTH
MIEPOKCH/1a3bl, AMUIIA3bl, OOBSICHSITH
MOJyYEHHBIC PE3YyJIbTaThI

6.2

ABTOTpO(HBINA THUI
0oOMeEHa BEIIECTB.
doTocuHTE3

[lepBUYHBIN CHUHTE3 OPraHUYECKUX
BEIIECTB B KieTke. POTOCHHTES.
AHoxcueeHHbIl U OKCUSEHHBLU
domocunmes y baxmepuii.
Ceemocobuparowue nuemeHmol u
nueMeHmbl PeaKyuoHHO20 YeHmpa.
Posbe xmopormuiactoB B mpornecce
dborocunTe3a. CBeTOBasi U TEMHOBASI
dazel. @omoovixanue, Cz-, Cy-

u CAM-munwvt hpomocunmesa.
[IpoyKTUBHOCTH (POTOCHHTERA.

Bnusnaue paznudnabix GpakTopos
Ha CKOPOCTh (poTocuHTE3a. 3HAUCHUE

dboTocuHTE3A.

JemoHcTpanuu

IToprpersl: /Ix. ITpuctin,

K. A. Tumupsses.

Tabauiel U cxeMbl: « DOTOCHUHTE3Y

PackppiBath copepxanue TEPMUHOB U
noHsATUM: hoTocuHTe3, hasbl
dboTocuHTE3a (CBETOBAs, TEMHOBAs),
dbotonus, hochopunupoBanue, MUKI
KansBuna, HAJI®+ (mepeHocumnk
BOJIOPO/JIA).

XapakTepu3oBaTh IJIACTUYECKUN OOMEH
Kak 3Tan o0111ero oOMeHa BEIIeCTB;
coObITUS (OTOCHHTE3A (PEaKIun
CBETOBOI M TeMHOBOH (ha3); poib
XJIOPOTIACTOB B MPOIIECCE
dboTocuHTE3A.

BoIABIATh MPUYMHHO-CIIECTBEHHBIC
CBSI3U MEXK]TY TTOTJIOIICHUEM COJTHECYHOU
DHEPTUU XJIOPO(PHIITIOM ¥ CHHTE30M
Mosekya ATO.

CpaBHHBaTh HCXOIHBIC BEIIECTRA,
KOHEYHBIE MTPOJIYKTHI U YCIOBUS
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MPOTEKAHUS PEAKIIUI CBETOBOU U
TeMHOBOH (ha3 poTocuHTE3A.
VYcTanaBnuMBaTh B3aUMOCBSI3b MEXKIY
(OTOCHHTE30M U IbIXaHHUEM; CBETOBOM
¥ TEMHOBOH peakuusaMu (pOTOCHHTE3A.
OuenuBarth 3HaUeHHE (POTOCUHTE3A
IUTS )KU3HU Ha 3emiie

6.3 | ABTOTpOQHBIN THUTT XemocuHres. PaznooOpaszue PackpriBath copepkaHue TEPMUHOB U
oOMeHa BEIECTB. OpraHU3MOB-XEMOCUHTETHUKOB: MNOHATUI: XEMOCHHTE3.
XeMOCHHTE3 HUTpUPULUPYIOIIHE OaKTEpUH, OOBACHUTH CYLTHOCTh XEMOCHHTE3A,
Kee300aKkTepun, cepoOaKTepuu, pacKpbIBaTh €0 3HaueHue B Ouocdepe.
BOJOPOJIHbIE OaKTEpUH. 3HAUEHUE [IpuBOANTH PUMEPHI
XEMOCHHTE3A. XEMOCHHTE3UPYIOIIHNX OaKTepuil
JleMoHCTpanun (auTpudumMpyromnme 6akTepuu,
[optpetsi: C. H. Bunorpackuii, Kele300aKTepuu, CepoOaKTEPHH,
I'. A. 3aBap3uH. BOJOPOJIHBIE OAKTEPUH) U
Tabauib! ¥ cxembl: «DOTOCHHTESY, XapaKkTepu30BaTh UX
«XeMOCHHTE3» KU3HEAEATEIBHOCTb.
JlabopaTopHast pabora CocTaBisaTh ypaBHEHUS PEAKIIUI
«CpaBHeHHe Npo1ieccoB GOTOCUHTE3a U | XEMOCHHTE3a.
XEMOCHHTE3a» CpaBHUBaTh XEMOCUHTE3
¢ (OTOCHUHTE30M
6.4 | DHepreTuyeckuii AHaspoOHbIE OpraHu3Mbl. Busl PackpsiBaTh conepxanne TEPMUHOB U
OOMEH — opoxenus. [IpoaykTsl OpOKEHUS M IX | TIOHSITHIA: 3TAIbl YHEPTrETUIECKOTO
JTUCCUMUIISIUS UCIIOJIb30BAHUE YEIIOBEKOM. oOMEeHa — OATOTOBUTEJIbHBIH,

AHa’poOHbIE MUKPOOPTaHU3MBI KaK
OO0BEKTHI OMOTEXHOJIOTHH U

OECKHUCIOPOAHBIN (aHA3POOHBIIT),
KHUCJIOPOJIHBIN (a3pOOHBIiT ); TIIMKOIN3,
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BO30yAMTENN OOJIE3HEM.

AspoOHBIE OPTaHU3MBbI. DTarbl
HHEPreTHYECKOro OOMeHa.
IToaroroBurenbHeIM dTall. I mukomms —
OECKHCIIOPOIHOE PACHICIIIICHUE
[JIFOKO3BI.

buonorunyeckoe okucieHue, win
KJIETOYHOE JbixaHue. Poib
MHTOXOHAPHM B IIPOLIECCAX
OMOJIOTUYECKOTO OKUCIICHUSI.
[{uknyeckne peakuuu.
OxucnutenbHoe (hochopuiimpoBaHueE.
DHepeuss memopanHo2o epaduenma
npomonos. Cunmes AT®. paboma
npomonuou ATD-cunmaswi.
[IpeumymiecTBa a3poOHOTO My TH
oOMeHa BEIIeCTB Mepe] aHadPOOHBIM.
D} hHEeKTUBHOCTH YPHEPTeTUUSCKOTO
oOMeHa.

JemoHcTpanuu

IToptpethl: B. A. DHrenasrapar,

I1. Mutuemnn.

Tabuuibl ¥ cCXeMbl: « JHEPTETUICCKUI
oOMeEH».

JlaGopaTopHasi paGora

«CpaBHEHHUE TIPOIECCOB OPOKCHUSI U
JIBIX AHUSD)

OpokeHue, OMOJIOTUYECKOE OKUCIICHHE
(mbixanue), nukia Kpeoca,
OKHUCIIUTENBbHOE (POoCPOpUIMpOBaAHUE,
MPOTOHHBIN TPaJIMEHT, TPOTOHHAS
AT®-cunTa3a.

[lepeuncnarb 0COOEHHOCTU
HYHEPreTUYECKOro 0OMEHa B KIIETKE.
OnuceIBaTh 3TAIBI SHEPTECTHIECKOTO
oOMeHa (OArOTOBUTEIIbHBIH,
OECKUCTIOPOIHBIN, KUCTOPOAHBIN) U
CPaBHUBATH UX MEXTY COOOM.
XapakTepu3oBaTh peakluu TIIMKOIN3a,
OpOKEeHUS, KJICTOYHOTO JIBIXaHUSI.
YcraHaBiIMBaTh B3aMMOCBSI3b MEXKTY
TJIMKOJIN30M, KJIETOYHBIM JBIXaHUEM U
cuHTe30M Mosiekyn ATO.

CocTaBnsiTh ypaBHEHUS OCHOBHBIX
ATANOB YHEPreTUUECKOT0 OOMEHa

B KJIETKE.

PaccunThIBaTh SHEPTETHUCCKYIO

() PEKTUBHOCTD IITUKOJIN3A U
OMOJIOTUYECKOTO OKUCIICHUSI.
Ha3piBaTh HCXOHBIC BEIIECTBA,
KOHEYHBIE MTPOTYKTHI U YCIOBHUS
MIPOTEKAHUS PEaKIMi YHEPTETUYECKOTO
oOMeHa.

CpaBHUBATh SHEPTETUYECKYIO
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3¢ (HEeKTUBHOCTH OECKUCTIOPOTHOTO U
KHCIIOPOJTHOTO 3TANOB KOHEUHBIC
MPOAYKTHI M YCIIOBUS MPOTECKAHUS
peaxiuii SHePreTUYecKoro 0oMeHa
HHEPreTUYecKoro oOMeHa

Htoro yacoB 1o teme 9
7 | Tema «HacaeacrBeHHasi uH(poOpManus U peaau3anus eé B KIeTKe»
7.1 | Peakuuu MaTpU4HOTO 2 Peakiiun MaTpuuHOTO CHHTE3A. PackpsiBaTh conepxaHue TEPMUHOB U

CHHTEC3a

[IpyHLIMT KOMIIJIEMEHTAPHOCTH

B PEaKIUsAX MaTPUYHOTO CUHTE3A.
Peanuzanus HacaeCTBEHHOU
uH(popmanuu. ['eHeTnyecKkuii KoJl, ero
cBoiicTBa. Tpanckpunuus —
MarpuuHbii cuHte3 PHK. [Ipuaiumns:
TPAHCKPUIMIUU: KOMIUIEMEHTAPHOCTb,
AHTUIIAPAJUIEIbHOCTD,
acuMMeTpudHOCTh. Co3peganue
mampuunvix PHK 6 syxapuomuueckou
knemxke. Hexooupyrowue PHK.
JdemMoHcTpanuu

[Toptpert: H. K. Konbuos.

Tabnuiibl u cxemsbl: «bruocunaTes
Oenka», «I eHeTHYEeCKHUI KO

MOHSATHUM: T'eH, TCHETUYECKUM KO/,
KOJIOH (TPHILIET), CTON-KOJIOHBI,
MaTpulla, MAaTPUYHBIA CUHTE3,
tpanckpunius, PHK-nonmumepasa,
MPOMOTOP, CIJIAUCUHT, UHTPOH, SK30H.
XapakTepu3oBaTh PeakliMi MaTPUIHOTO
CUHTE3a, CBOMCTBA TEHETUYECKOTO KOJIA.
OnuchIBaTh 3Tanbl TPAHCKPUIILIUN U
TPAHCJISIIUM; YCTAHABINBATh
B3aMMOCBSI3b MATPUYHBIX PEAKIINIT

B KJIETKE; CXeMaTHUYECKH U300paxaTh
MaTpPUYHBIE PEAKIIUHA TPAHCKPUIIUU U
TPaHCIALINY.

Pemate Guonornyeckue 3aaauu Ha
ONpEIEJICHHUE MOCIIEI0BATEIIBHOCTH
HykieotuoB JIHK n MPHK, npumensisa
3HAHUA O PEAKIMSIX MATPUUHOTO
CUHTE3a, TCHETUYECKOM KOJE,
MPUHIINUIE KOMIUJIEMEHTAPHOCTHU
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7.2 | Cunres Oenka TpaHcisinuys U €€ JTanbl. Y4dacTue PackpsiBaTh cojiepKaHUE TEPMUHOB U
tpancnopTHbix PHK B 6uocunTese MOHSATUI: TPAHCIALNS, aHTUKOOH,
Oeinka. YcioBust OMOCHHTE3a O€elIKa. TPHK, amunoanun-tTPHK-cunTerasa
KonupoBanne aMmuHOKHCIOT. Posib (komaza), monupudocoma (Imoaucoma).
pubocom B OmocuHTe3€e OerKa. XapakTepu3oBaTh CBOMCTBA
JleMoHcTpanuu F€HETUYECKOro Koja.
Tabaunb! 1 cxembl: «buocunTes OnuceIBaTh TAIbl TPAHCISINUU U
oenkay, «I'eHeTuuecKu Ko» CXeMaTH4eCKH u300pakaTh MAaTPUUHbBIC
peaKIuu TPAHCIISALIHH.
Penrates Onosiornyeckue 3agauu
Ha onpeenenre aHTuko10HoB TPHK,
MOCJIEA0BATEIbHOCTH AMUHOKHUCIIOT
B MOJIEKYyJie Oelika, MpUMEHSISI 3HaHUS
0 peaKkUusIX MATPUYHOTO CUHTE3A,
T€HETUYECKOM KO/, TPUHITUIIC
KOMIUIEMEHTAPHOCTH
7.3 | MexaHuszmsl CogpemenHvle npedcmasieHus PackpwiBath copepkaHue TEPMUHOB U

OKCIIPECCHUHU I'CHOB

o cmpoenuu 2enog. OpraHn3anus
reHOMa y IPOKapUOT U 3YKAPHOT.
Perynsiiys akTHBHOCTH I'€HOB

y pokapuoT. I'unoresa onepona

(d. XKako0, XK. Mano).

Monexynsapnvie mexanuzmul 3KCnpeccuu
2enos y aykapuom. Ponv xpomamuna

8 pe2ynsayuu pabomul 2eHos. Perynsuus
OOMEHHBIX MPOIECCOB B KIIETKE.
Knerounsiit romeocras.

MIOHSITUI: OIIEPaTOp, ONEPOH,
CTPYKTYpPHbIE T€HBI, TPOMOTOP,
penpeccop.

OnuceiBaTh CTPYKTYpPY Fr€HOMA
MIPOKAPHOT; XapaKTepU30BaTh pabOTy
HMHYIIUOETBLHOTO U perpeccuOebHOTo
OIfepoHa.

BbiiensaTh CTpyKTYpHYIO U
PEryJATOPHBIE YACTH F€HA DYKAPHUOT.
CpaBHUBATH NPOLIECCHI IKCIPECCUU
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JleMoHCTpanun
Tabnuiel u cxeMbl: «bHOCHHTES
Oenkay, «I eHeTHUEeCKHUI KO

T'CHOB Y IPOKAPHOT U DYKAPUOT.
XapakTepru30oBaTh TUIIOTE3Y OTIEPOHA
(®. Kako0, XK. Mano).

OnuchIBaTh MEXAHU3M IO ICPKAHUS
KJIETOYHOTO TOMEOCTa3a

7.4

OCHOBBI BUPYCOJIOTHH.
Nudopmarnmonnas
ouosorus

Bupycel — Hek1eTouHbIE POPMBI KUZHU
1 oOyMratHeie napasuthl. CTpoeHHE
MIPOCTHIX U CJIOKHBIX BUPYCOB,
peTpoBHUpYCcOB, OakTeprodaros.
Kuznennwiii yuxn /{HK-cooepacawjux
supycos, PHK-cooepoicawux supycos,
baxmepuoghacos. Oopamuast
MPAHCKpunyusi, pesepmasa,
unmezpasa.

BupycHble 3a001eBaHNs YeT0BEKa,
J)KUBOTHBIX, pacTteHuil. CITN /I,
COVID-19, connanbubie U
MEIIUIIMHCKHUE TPOOIEMBI.
buoungopmamuxa: unmeepayus u
ananuz boavuux maccueos («bigdata»)
CMPYKMYPHBIX OUOI02UHLECKUX OAHHBIX.
Hanomexnonozuu 6 6uonocuu u
meouyune. IIpoepammupyemvoie
@ynxyuu benxos. Cnocobvt docmasxu
JIleKapcma.

JdeMoHCcTpaMu

[Toptper: /. . IBaHOBCKUI.

PackpsiBaTh conep:xkaHue TEPMUHOB U
MOHSITUI: BUPYC, BAPHOH, CEPJLIEBUHA,
Karcua, oopaTHasi TPAaHCKPHUIILUS,
pPETPOBUPYCHI, OaKkTepruodar, BUpycC
uMMyHoaeduimTa yenoseka (B1Y),
IPUPOJTHO-0YAroBble NHPEKLUH.
XapakTepu3oBaTh BUPYCHI,
peTpPOBUPYCHI U OakTepuodaru kak
BHYTPHUKJIETOUHBIX MMAPA3UTOB
MPOKApHOT U DYKApHOT.

W3naraTh runoTe3bl 3BOTIOLUOHHOTO
MIPOUCXO0KJICHUS] BUPYCOB.
OnuceIBaTh MEXaHNU3M B3aUMOACHCTBUS
BUpYCa U KJIETKU, HHPEKIIMOHHBIN
BUPYCHBIH ITPOLIECC.
XapakTepu30BaTb MEXaHU3MBbI
BEPTUKAIBHON U TOPU30HTAJILHOU
nepesaul BUPYCOB; 3a00JI€BaHUS
’KUBOTHBIX Y PACTEHUH, BbI3IBAEMbIE
BUpPYCaMH.

HasbiBaTh BUpycHBIE 3a00J1€BaHus,
BCTpPEYAIOUIUECS Y YEJIOBEKA: IPUIIIL,
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Tabsuibl U cxembl: «l 'eHeTHYeCKHit
Ko1», «Bupyce», «baktepuodarm.
IIpakTnueckas padora
«Co3ianue MoJIeNIi BUPYCa

KJICHIEBOM dHIIEPaIUT, TeMaTUT,
COVID-19, CIT1.

Co0mroaTh npaBuiia MOBEICHUS

B OKpY Xalolllel MPUPOTHON cpesie, Mep
npO(UIAKTUKN PACTIPOCTPAHECHHUS
BHUPYCHBIX 3a00JIEBAHMI (B TOM YHCIIE
BUY-undexiun)

Hroro

qacCoOB II0 TEMC

9

TeMma «’Ku3HeHHBIN UK KJIETKH»

8.1

JKu3HEeHHBIN TUKIT
KJICTKH

1

Ki1eTouHbIl UKL, €ro Nepruoasl U
perynsinusa. Uarepdasza u Mutos.
Oco0EeHHOCTH TTPOIIECCOB,
MpOTEKaIUX B HHTEp(ase.
IToaroroBka KJIETKH K JICIICHHUIO.
[IpecuHTETMUECKHI
(MOCTMHUTOTUYECKUI ), CHHTETHUECKUI
Y MIOCTCUHTETUYECKUI
(MpeMUTOTUYECKUI) TIEPHO,TBI
UHTEp(a3bl.

JdemMoHcTpanuu

Ta0munel 1 cxeMbl: « KU3HEHHBIN UK
KJIEeTKU», « MUTO3»

PackpsiBaTh coziepkaHue TEPMUHOB U
MOHATUM: KJIETOUYHBIM UK, UHTepPa3a.
IlepeuncnsaTh NEPUOABI JKUZHEHHOTO
LHUKJIAa KJIETKU U XapaKTEPU30BaTh
MPOTEKAIONINE B HUX MPOLIECCHI

8.2

MarpuuHsbiil CUHTE3
JAHK. Xpomocomsl

Marpuunsiit cunre3 JJHK —
perumkanus. [ IpuHuune! perummkanuu
JHK: xoMmieMeHTapHOCTb,
MOJTYKOHCEPBATUBHBIN CUHTE3,
aHTHUIAPAIIIENBHOCTh. MEeXaHU3M

PackpbiBaTh cofiep:kaHue TEPMUHOB U
MOHATUN: perMKanus (peayIuiuKanus),
KOMITJIEMEHTaPHOCTb,
aHTUNAPAIJIETBHOCTb,
JHK-nommmepasa, renomepa,
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permukanuu JITHK. Xpomocomst.
Crpoenue xpomocoMm. Temomepsl U
TesomMepasa. XpoMOCOMHBIN HA0Op
KJIETKH — KapuoTHll. J{UIIonaHbIN 1
rariouHbIM HAOOPbI XPOMOCOM.
['omonoruunsie xpomocoMel. [1onoBeie
XPOMOCOMBI.

JlemoHcTpanuu

Tabsuibl 1 cxeMbl: «KU3HEHHBIN ITUKIT
KJIETKN», « CTPOEHHUE XPOMOCOM»,
«Pemmukamus [JHK».

Oo0opynoBaHme: CBETOBOM MUKPOCKOI,
MUKpornpenaparsl: «KMUTO3 B KJIETKaxX
KOpEIIKa TyKay.

JlabGopaTopHasi pabora

«3yuenune XxpoMOCOM Ha TOTOBBIX
MHUKPOIIpEnapaTax»

pPEIUIMKAIIMOHHAs BUJIKA, XPOMOCOMA,
XPOMOCOMHBIN Ha0OP, HYKJIEOCOMBI,
CECTPUHCKHUE XPOMATHU/IbI, ICHTPOMEDPA,
KapUOTHUIIL, TAIUIOUTHBIN U JUTIIIOUHBIN
Ha0Op XPOMOCOM, TOMOJIOTUYHBIE
XPOMOCOMBI, TTOJOBBIE XPOMOCOMBI.
XapakTepu3oBaTh CTPOCHHUE XPOMOCOM,
KapUOTUIIOB OPraHU3MOB.
[lepeuncnsaTh NPUHLMUIBI PETUTUKALIMT
JIHK 1 naBaTh UM coaepxKaTelibHyIO
XapaKTEPUCTUKY.

OnuceIBaTh MEXaHWU3M PEITUKAIIUU
JIHK.

CxeMaTnyecku nu300pakath CTpOEHUE
MeTadazHON XPOMOCOMBI.

Paznnuars XpoMOCOMBI

Ha MUKpOIIpernaparax u
MUKpodoTorpapusx

8.3

JleneHue KJIETKU —
MHTO3

Henenue kinetku — MuTo3. Ctaguu
MHTO3a U MPOUCXOSIINE B HUX
npoueccsl. Tunel MuTo3a. Kapnokunes
U ATOKUHE3. brosornueckoe
3HAYCHHUE MUTO3A.

JeMoHcTpanuu

Tabnuiel 1 cxeMbl: « KU3HEHHBIN IINKIT
KIIETKN», « CTPOCHUE XPOMOCOMY,
«Pemmukanusa JJHK», «Muto3y.

PackpoiBath copepxanue TEPMUHOB U
MOHATUM: MUTO3, TTpodaza, meTadasa,
anagasza, Tenodaza, KapUOKUHE3,
LUTOKHHE3, BEPETEHO JEJICHNUS,
MetadaszHas IacTuHKa, 6opo3aa
JeJICHUSI.

[lepeuncnare nocnea0BaTEeIbHOCTh
CTaInii MUTO3a U OTIMCHIBAThH
MPOUCXOSIINE HAa HUX MTPOLIECCHI.
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ObopynoBanme: CBETOBOM MUKPOCKOI;
MUKponpenaparsl: «MHUTO3 B KJIIETKaX
KOPEILKA JTyKa».

JlaGopaTopHnasi paGora

«HaOmro1eHne MuTO3a B KJIETKaxX
KOHYHMKA KOpEIIKa JIyka (Ha TOTOBBIX
MUKpOIpenaparax)»

CpaBHUBAaTh 0COOEHHOCTH IPOTEKAHUS
MHUTO3a B PACTUTEIBHBIX U JKUBOTHBIX
KJIETKaX.

OOBICHATH OMOJIOTHYSCKUUA CMBICI
MHTO3a.

Paznuuatek cTaguu MuTo3a

Ha MUKpOIIpernaparax u
MuKpodoTorpadusx

8.4 | Perymsmus 1 Perynsuus MUTOTHYECKOTO IMKJIIA PackpsiBaTh conepxaHue TEPMUHOB U
YKU3HEHHOTO ITUKJIa kieTku. [Iporpammupyemas KJIeTouHast | TOHSATHI: arornTo3, mpoymdeparus,
KJIETOK rudesb — arnonTo3. muddepeHrpoBKa.

Kiterounoe siapo, XpoMOCOMBI, XapakTepu3oBaTh PETYISALUIO
(dbyHKIIMOHATbHAS TEHOMUKA. MUTOTHYECKOTO IIUKJIA KIETKH.
Mexanuszmbl nponughepayuu, OOBICHATH OMOJIOTUYECKHUI CMBICTT
ougepenyuposku, cmapenus u eubenu | 3amporpaMMUPOBAHHON KIIETOTHON
knemoxk. «L{ugpposas knemray — rudeNu — arnonTo3sa.
ouourpopmamuueckue mooenu YcTaHaBIMBaTh B3aUMOCBSI3b MEXKITY
@DYHKYUOHUPOBAHUS KTIeMKU. TOMEOCTa30M KJIETOK U UX THOEIbIO
JlemoHCcTpanumn
Ta0aunel 1 cxeMbl: «KU3HEHHBIN [TUKIT
KIIETKN», « CTPOEHUE XPOMOCOMY,
«Pemmukanmsa JTHK», «Muto3y»
Htoro yacoB no Teme 6
9 | Tema «CTPOEHUE U ®YHKIIUU OPTAHU3MOB»
9.1 | Opranusm Kak equHOE 1 buonornyeckoe paznoobpaszue PackpbIBaTh copepkaHue TEPMUHOB U

Oejioc

OpraHu3MoOB. OI[HOKHGTO‘IHBIC,
KOJIOHHUAJIbHBIC, MHOT'OKJICTOYHBIC

IIOHATHN: OPraHu3M, OpraH, OpraHesuIbl,
CUCTEMA OPraHoB, alIapar,

66




denepanbHas padouas nporpamma | buonorus. 10-11 kimaccer (yriayOn€HHBIN ypOBEHB)

OpraHUu3MBbl.
Oco0eHHOCTH CTPOCHUS U
KU3HEIEATEIIbHOCTH OJJTHOKJIETOUHBIX
opranns3MoB. bakrepun, apxeu,
OJTHOKJIETOYHBIE TPHUOBI,
OJIHOKJIETOYHBIE BOJIOPOCIH, IpyTUe
npoTUcThl. KoJloHManbHble OPraHu3MBl.
B3anmocBsI3p 4acTeii MHOTOKJIETOYHOTO
opranu3ma. TKaHH, OpraHbl U CUCTEMBbI
opraHoB. OpraHusM Kak €JUHOE LIEJIOE.
['omeocras.

JleMoHCcTpanun

Tabauib! 1 cxembl: «OTHOKIETOUHbIE
BOZOpOCIIN», K MHOTOKJIETOYHBIE
BOJOpoCIn», «bakrepun»,
«IIpocreitmme», «Oprasbl HBETKOBBIX
pacteHui», «CucTemMsl OpraHoB
IIO3BOHOYHBIX JKUBOTHBIX),
«BHyTpeHHee CTpOEeHNE HACEKOMBIX ).
O6opynoBaHme: CBETOBOI
MHUKPOCKOIT; MUKPOIIpenapaThbl
OJIHOKJIETOYHBIX OPTaHU3MOB; JKUBbIE
AK3EMIUISIPbl KOMHATHBIX PACTEHU;
repObapun pacTeHUN pa3HbIX

OTJIEJIOB; BJIaXXKHbIE IIPENapaThbl
YKUBOTHBIX

(yHKIIMOHAJIbHAS CUCTEMA, TOMEOCTa3.
[lepeuncasaTb CTPyKTypHO-
(byHKIIMOHATBHBIC YaCTH
OJITHOKJIECTOYHBIX, KOJIOHUAJIbHBIX,
MHOTOKJIETOYHBIX 1 MHOTOTKaHEBBIX
OpPTraHHU3MOB.

XapakTepHu30BaTb 0COOEHHOCTH
CTPOEHUS U KU3HEIEATEIbHOCTH
OJIHOKJIETOYHBIX OPTaHU3MOB,
KOJIOHHMAJIBHBIX, MHOTOKJIETOYHBIX U
MHOTOTKAHEBBIX OPTraHU3MOB.
CpaBHHBaTh MeX1y cOO0M
OJITHOKJIETOYHBIE, KOJIOHUAJIbHBIE,
MHOTOKJIETOYHBIE 1 MHOTOTKAHEBBIE
OpraHu3Mbl
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9.2 | TkaHu pacTeHHit Tkanu pactenuid. Turbl pacTUTENBHBIX | PackpeiBaTh conep:kaHue TEPMUHOB U
TKaHe#: 0Opa3oBaTelibHas, TIOKPOBHASI, | MOHSATHI: TKaHb, SIUICPMUC, TPOOKA,
MPOBOJIAIIAS], OCHOBHAS, KOpKa, JIy0, ipeBeCuHa, APEBECUHHbIC
Mexanudeckas. OcobeHHOCTH BOJIOKHA, JTyOsIHbIE BOJIOKHA, COCY/IbI,
CTpoeHus, GYHKUIUNA U pACIIONOKEHUSI | KAMEHHUCTHIE KIIETKH.
TKaHEW B OpraHax pacTeHUM. XapakTepu30oBaTh TUIIBI PACTUTEIbHBIX
JlemoHcTpanuu TKaHeW: oOpa3oBaTeibHas, TOKPOBHASI,
TaOauis! ¥ cxemsl: IpoBOJdIIasl, OCHOBHAsl, MCXaHHUYECCKasl;
«Tkanu pacrennin», «Oprassl NEPEYUCIIATh OCOOEHHOCTH UX CTPOCHUS
LBETKOBBIX pacTeHUi», «KopHeBbIe Y BBITIOJTHsIEMbIEC (PYHKIIUU
cucteMmbl», «CTpoeHUe CTeOIIs»,
«CTpoeHue TMCTOBOM MIIACTUHKI.
O0opyaoBaHme: KUBbIE SK3EMILISIPbI
KOMHAaTHBIX PACTEHUI; CBETOBOU
MHKPOCKOII; MUKPOITPENAPATHI TKAHEH.
JlaGopaTopHasi pabora
«M3yuenne TkaHeN paCTEHUI

9.3 | TkaHH KUBOTHBIX TkaHu )KMBOTHBIX U YEJIOBEKA. THIIBI PackpriBaTh coziep:kaHue TEPMUHOB U

YCJIOBCKA

’)KUBOTHBIX TKAHEH: OIINTCIMAJIbHAaA,

COCAMHHUTCIIbHAA, MBIIIICYHAsA, HCPpBHAA.

Oco0OeHHoCcTH cTpoeHus, QYHKIMMA U
PAaCIOJIOKEHUS TKAHEW B OpraHax
YKUBOTHBIX U YEJIOBEKA.
JeMoHcTpanuu

Tabauue! u cxembl: « TkaHu
KUBOTHBIX», « CKEJIET YEIOBEKaY,
«IInmeBapurenbHas cucTeMa,

MOHSITUI: SIUTEIINN, CEKPET,
MBIIIICYHBIE BOJIOKHA, HEHPOH,
HEUPOTIIHs.

XapakTepu30BaTh TKAHU )KUBOTHBIX U
YyeJIOBEKa: dIUTEIaIbHasl,
COCJIMHUTEJIbHAS, MBIIIICYHAs, HEPBHAS;
MePEYUCIIATh 0COOCHHOCTH X CTPOCHHUS
Y BBITIOJTHAEMbIE (DYHKITHH
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«KpoBeHocHas cucremay,
«/IpixaTenpHas cucrema», «HepBHas
cucrteMay, «Koxay, «MpllieuHas
CUCTEMAY.

O6opynoBanme: CBETOBOM MUKPOCKOI;
MHKpOINpenapaTsl TKaHEH.
JlabopaTopHasi paGora

«M3yuenne TkaHen KUBOTHBIX)»

9.4

Opranbl. CUCTEMBI
OpraHoOB

Opransl. BerertatuBHbie U
reHepaTUBHBIC OPTaHbl PACTECHUH.
Oprassl ¥ CUCTEMBI OPTAHOB
YKUBOTHBIX U yejoBeka. OyHKIUU
OpPTaHOB U CUCTEM OPTraHOB.
JemoHcTpanuu

Tab6uuibl 1 cxembl: «Opranbl
LBETKOBBIX pacTeHUun», «KopHeBbIe
cucteMbl», «CTpoeHue cTeds,
«CTpoeHue TMCTOBOM TNIACTUHKN,
«CKeneT 4yeJoBeKa,
«ITumeBaputenbHas cUCTEMaY,
«KpoBeHocHas cuctemay,
«JlpIxaTeapHas CUCTEMAY,
«BeiaenurensHas cucreMa», «HepBHas
cUcCTeMay, « JHJIOKpUHHAS CUCTEMA.
O6opynoBaHme: )KUBbIE SK3EMIUISPbI
KOMHATHBIX PaCTEHUI; TepOapuu
pacTeHU pa3HbIX OTAENOB; CKEJIEThI

PackpsiBaTh cojiepKaHUE TEPMUHOB U
MOHSATHUM: OpraH, KOpeHb, MOOeT,
LIBETOK, IJIOJI, CEMSI, IIOJIOBBIC JKEJIEC3bI,
MTOJIOBBIE MMPOTOKH, KOITYJIATUBHBIC
OpraHbl, CHCTEMbI OPTaHOB.
XapakTepu30BaTh BEr€TaTUBHbBIC U
T€HEpPATUBHbBIC OPraHbl PAaCTCHUM,
COMATHYECKHUE U PETYJISITOPHBIEC OPTaHbI
KUBOTHBIX; TIEPEUUCIISITE OCOOCHHOCTH
UX CTPOSHUS U BBIMOJHSIEMbIC (DYHKITUH.
YcranaBnuBaTh B3aUMOCBSI3U MEKITY
CTPOCHHEM OPTaHOB U UX (DYHKIUSIMHU.
PaznuyaTth BUIBI TKAHEW, OpTraHbl U
CHUCTEMBI OPTaHOB, B TOM YHCJIE
YeJI0BEKa, Ha MUKpOIIpenaparax,
BJIQYKHBIX Mperaparax, repoapusix u
MuKpodoTorpadusx, Tadaunax,
MOJIENSX U MYJISKaX
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MMO3BOHOYHBIX; KOJUIEKIIUT
0ECIIO3BOHOYHBIX KUBOTHBIX; BIAKHBIC
npenapaThl >)KUBOTHBIX, CKEJIET
YeJIOBEKa.

JlaGopaTopHnasi paGora

«3ydeHne opraHoB IIBETKOBOTO
pacTEeHUS

9.5

Omnopa Tena
OpraHu3MOB

Omnopa tena oprann3moB. Kapxkac
pacteHuii. CKeJeTbl OJHOKIETOYHBIX U
MHOTOKJIETOYHBIX KUBOTHBIX.
Hapy:XHbIi1 1 BHyTPEHHUH CKEJIET.
CtpoeHMeE U TUIIBI COEAUHEHUS KOCTEN.
JdemoHcTpanuu

Tabauue! u cxeMmbl: «CTpoeHue
cte0ms», «CTpoeHue JTUCTOBOM
IUTACTUHKNY, « CKEJIET YETIOBEKA.
OobopynoBaHme: CKEIETHI
II0O3BOHOYHBIX; BJIAYKHBIE ITPENapaThl
YKUBOTHBIX; CKEJIET YEeJIOBEKa;
PAKOBHUHBI MOJUTIOCKOB; KOJIEKIIUH
HACEKOMBIX, UTJIOKOKUX

PackpbIBaTh cofiepkaHie TEPMUHOB U
MOHSTUM: OMIOPHBIE CUCTEMBI, 000JIOUKHU
KJIETKH, GUOPHUILIIBI, KapKac, Hapy>KHbBIN
CKeJIeT (XUTUHOBBIN MTOKPOB),
TUAPOCTATUYECKUN CKEJIET, BHYTPEHHUN
CKEJIET, KOCTH (JUIMHHBIE, KOPOTKHE,
TIJIOCKHUE), COeTMHEHUS KOCTEH,
HETOABWXHBIC (IIIBBI),
IIOJIYIIO/IBOKHBIE, TTOJIBU)KHBIE
(cycraBbl), OTIENbI CKEleTa
IT0O3BOHOYHBIX )KMBOTHBIX: YEpeEIl,
OCEBOM CKelleT (I03BOHOYHUK, TpyAHAas
KJIETKa, XOpJa), Hosica KOHEYHOCTEH,
cBOOO/IHbIE KOHEYHOCTH.

OnuceIBaTh HAPYKHBIA U BHYTPEHHUN
CKEJIEThI )KUBOTHBIX, CTPOCHUE U THUIIBI
COEJIMHEHUS KOCTEMU.

VYcTaHaBIMBaTh B3aUMOCBSI3U MEXKIY
CTPOCHHUEM OTIOPHBIX CUCTEM U UX
(GYHKIIUSIMU B OpraHu3Me.
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CpaBHHBaTh CTPOEHHUE ONOPHBIX CUCTEM
pPaCcTEeHMI U )KUBOTHBIX

9.6 | JIBmwxenue JIBr>keHue opranu3MoB. [[BrxkeHue PackpeiBaTh conep:kaHue TEPMUHOB U
OpraHU3MOB OJITHOKJIETOYHBIX OPTaHU3MOB: ITOHSATHN: IBUKEHNE, IBUTATEIIbHBIC
aME00UTHOE, KI'YTUKOBOE, PECHUYHOE. | OPTaHEeJUIbl, TBUYKEHUE MTPOCTEUIIINX
JIBr>KEeHME MHOTOKJIETOYHBIX (amE€bomaHOE, KTYTUKOBOE,
paCTEHMI: TPOIIU3MBI U HACTUH. PECHUYHOE), IBU)KEHUE PACTEHUI
JIBM>KEHNE MHOTOKJIETOYHBIX (TponM3MBbl, HACTHH ), MBIILICYHbIE
JKABOTHBIX M YEJIOBEKA: MBILICYHAs CUCTEMBI (COKpATUTENIbHbIE BOJIOKOHIIA,
cucreMa. Pedaexc. CkeneTHbIe MBILIIBI | KOKHO-MYCKYJIBHBIN MEIIIOK, CKeJIeTHAs
U uXx padora. MYCKYJIaTypa), CKEJIETHAsI MbIIIIA
JleMoHCTpanun (MBIIIEUHOE BOJIOKHO, MUO(DUOpuUILIa),
Tabauub! u cxembl: «OTHOKIETOYHBIE | BBICIIHE ABUTATCIIbHBIC IICHTPHI, padoTa
BOJIOpoCnY, «lIpocTenmmey, MBI (ABUTATEIbHAS, COMAaTHUECKas ),
«CTtpoeHue MbIIb», «MblleuHas MBIIIIEYHOE YTOMJICHUE.
CUCTEMa XapakTepu3oBaTh BUIbI JBUKECHUS
OJTHOKJIETOYHBIX 1 MHOTOKJIETOYHBIX
OpPraHU3MOB.
OnuchIBaTh CKEJIETHBIE MBIIIIBI U UX
pabory.
YcraHaBaMBaTh B3aMMOCBSA3b MEKY
CTPOEHUEM ONOPHBIX CUCTEM H
JBUKEHUSIMHA OpPTraHNU3MOB
9.7 | Ilutanue opraHu3MoB IIuranue opranu3mos. llornomenue PackpsiBaTh cozepkaHue TEPMUHOB U

BO/IbI, YIJIEKUCIIOTO ra3a u
MMHEPAJIbHBIX BEIIECTB PACTCHUAMM.
IIuTanue XMBOTHBIX.

TIOHSITUI: MUTAHKUE, TUIIIEBAPEHNUE,
[TUAILIEBAPUTEIILHBIC BAKYOJIU, KALLIEYHAS
MOJIOCTh, MMUINIEBApUTETbHAS TPYOKa,
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BHYTpHNOIOCTHOE ¥ BHYTPUKIIETOYHOE
nuuieBapenue. [Iuranue mo3BOHOYHBIX
KUBOTHBIX. OTHEIIBI
MUIIEBAPUTEIBHOIO TPAKTA.
[InmeBapuTENBHBIE KEIE3BI.
[InmeBapuTenbHas CHCTEMA YEJIOBEKA.
JleMoHCcTpanun

Tabauib! U CXEMBI:
«Ku1e4HoIonocTHeIe,
«IInmeBapurenbHas cucteMar, «Cxema
IIUTaHUS PACTEHUIN».

OobopynoBaHme: )KUBBIE FK3EMILISIPHI
KOMHATHBIX PacTeHUI; 000py10BaHUE
JUTSl IEMOHCTpAI[MU TTIOYBEHHOIO U
BO3JIyILIHOT'O IMUTaHUs PACTEHUH,
pacuierieHus Kpaxmaia 1 OeJKoB

o aeicTBueM (pepMeHTOB

MUIIEBAPUTEIBHBINA TPAKT,
MUIIEBAPUTETHHBIC JKETIC3HI,
MUTIEBAPUTEIHHBIC COKH.
XapaKTepu30BaTh MUTAHUE KUBOTHBIX;
BHYTPHIIOJIOCTHOE W BHYTPUKIIETOYHOE
MUIICBAPCHHUE.

PazanyaTe Ha M300pakeHUsIX (CXeMax,
Ta0IUIAx, MYJISKaX) OTIEIbI
MUILIEBAPUTEIHHOTO TPaKTa U
MUIIEBAPUTEIHHYIO CUCTEMY YeIOBEKa.
YcTaHaBIMBaTh B3aUMOCBSI3H MEXKTY
CTPOCHHEM OPTaHOB IMHIIICBAPEHUS

9.8

JIpIxaHue OpraHn3MoB

Jlpixanue opranu3MoB. JIprxanue
pacteHui. /[pIxaHre >KMBOTHBIX.
Huddy3us ra3oB yepe3 NOBEpXHOCTh
KieTku. KokHOe JIbIxaHue.
JlpixaTenbHasi IOBEpXHOCTh. JKabepHoe
U 1EroyHoe Abixanue. [[prxanue
MO3BOHOYHBIX )KMBOTHBIX M YEJIOBEKA.
DBOJIIOIIMOHHOE YCII0KHEHNUE CTPOCHHUS
JErKUX MTO3BOHOYHBIX )KUBOTHBIX.
JIpIXxaTeapHasi CHCTEMA YEJIOBEKA.

PackpsiBaTh coziepkaHue TEPMUHOB U
NOHATUH: AbIxaHue, TUPPy3us, KOKHOE
NIbIXaHW€, OPTaHbl JbIXaHUs,
JbIXaTEJIbHbIC JBUKEHUS, JbIXaTEIbHBIN
LEHTP, JETOYHbIE 00BEMBI, KU3ZHEHHAS
EMKOCTb JIETKHUX.

XapakTepu30BaTh IbIXaHUE PACTECHUM;
JIbIXaHUE )KUBOTHBIX U YEJIOBEKA.
OnuchIBaTh 3BOJIIOIIMOHHOE
YCII0KHEHUE CTPOCHUS JIETKUX
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MexaHu3M BEHTUISIUU JETKUX Y TITUIL
Y MJIEKONUTAIomuX. Perymnsus
nbIXaHus. JIpixaTeabHbie 00bEMBI.
JleMoHCTpanun

Tabauib! u cxembl: «JIprxaTenbHast
CUCTEMAY.

OO6opynoBanme: 000py0BaHUE
JUTSL IEMOHCTpPALIMK OIBITOB

110 U3MEPEHMIO )KU3HEHHON EMKOCTH
JErKUX, MEXAHU3MA JIbIXaTEIbHbIX
JIBYDKEHUH

IMO3BOHOYHBIX )KUBOTHBIX.

PaznuyaTh Ha H300paKeHUAX (CXEeMax,
TabIuIax, MyJisbKax) JbIXaTeIbHYIO0
CHUCTEMY YEJIOBEKA.

OnuceIBaTh MEXaHU3M BEHTUIISIIUHA
JETKUX y OTUIL U MIIEKOITUTAIOIINX.
VYcraHaBaMBaTh B3aMMOCBS3U MEKTY
CTPOCHHEM OPTaHOB JIBIXaHUS U UX
(GYHKITUSAMH B OpTaHU3ME

9.9

TpaHcnopt BelecTs
Yy OpraHu3MOB

TpaHcnopT BEHIECTB Y OPraHU3MOB.
TpaHCHIOPTHBIE CUCTEMBI PACTEHHM.
TpaHCTOPT BEMIECTB Y )KUBOTHBIX.
KpoBeHocHasi cuctema u €€ opraHsl.
KpoBeHocHas cuctema mo3BOHOYHBIX
JKUBOTHBIX W yesnoBeka. Cepaiie,
KPOBEHOCHBIE COCY/IBI U KpOBb. Kpyru
KpOBOOOpAIIeHUS. DBOJIOIIMOHHBIE
YCIIOXHEHUS CTPOCHUSI KPOBECHOCHOM
CHUCTEMBI ITO3BOHOYHBIX JKHBOTHBIX.
Pabora cepaiia u e€ perynsuusi.
JemoHcTpanuu

Tabmmiiel 1 cxembl: «Opranbl
IIBETKOBBIX pacTeHui», «KopHEeBbIC
cucteMbl», «CTpoeHue cTeds»,
«CTpoeHue TUCTOBOM TUTACTHHKN,

PackppiBath comepxannue TEPMUHOB U
MOHSITUI: TPAHCIIOPT BEIIECTB,
TPAHCTIOPT y paCTEHU, KPOBEHOCHAS
CUCTEMA KMBOTHBIX, KPOBb, IJIa3Ma,
(hOopMEHHBIE JIEMEHTHI,
KpOBOOOpaIleHHe, Kpyru
KpOBOOOPAIIICHUS, CEPICUHBIN ITUKII,
mumpooObparienue, mumda,
TuM(paTUYECKHE COCY/IbI,
TuM(bATHYECKHE Y3JIbI, BHYTPCHHSS
cpela opraHu3Mma.

XapakTepu30BaTh TPAHCIIOPT BEIIECTB
y pacTeHui u 6ECIO3BOHOUYHBIX
KUBOTHBIX.

OnuceIBaTh KPOBEHOCHYIO CUCTEMY
’KUBOTHBIX U YEJIOBEKA.
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«KpOBeHOCHaH CHUCTEMA»,
((KpOBeHOCHI)IC CHUCTCMBI II03BOHOYHBIX
KHUBOTHBIX»

Pasznuyars Ha n300pakeHusX (cxemax,
TabnuIax, MyJisKax) KpOBEHOCHYIO U
TUMGpaTHIECKYIO0 CUCTEMY YeIOBeKa.
Y craHaBIMBaTh B3aUMOCBSI3H

MEXIy CTPOEHUEM OPraHOB
KpOBOOOpanieHust U ux QyHKIUIMU

B OpT'aHU3MeE

9.10

Brinenenue y
OpraHUu3MOB

Brinenenue y opranu3moB. Beigenenue
y pacTeHul. Brienenue y KUBOTHBIX.
CokpatutenbHble Bakyoiau. Oprassl
BbIJIeTIeHUs. DUbTpalus, CeKpenus u
oOpaTHOE BcachIBaHNE KaK MEXaHU3MBbI
paboThl OpraHoB BoieneHUs. CBsI3b
MIOJIOCTH T€JIa C KPOBEHOCHOM U
BBIJICJIUTEIILHON CUCTEMAaMU.
Briienenre y mo3BOHOUHBIX )KMBOTHBIX
n yenoseka. [louku. Ctpoenue n
byHKIMOHUPOBaHUE HEDPOHA.
OO0pa3zoBaHue MOYH Yy YETIOBEKA.
JeMoHcTpanuu

Tabauibe! 1 cxeMbl: «BoiaenureabpHas
CUCTEMaY

PackpeiBath copepkaHue TEPMUHOB U
MOHSATUI: BBIICIICHUE, TyTTallUs,
JUCTONAJ, COKpATUTEIbHBIE BAKYOJIH,
W3BUTHIC KaHAJIBIIbI, 3BE31UATHIC
KJIETKH, BBIICIUTENbHBIE TPYOOUKH,
MaJIBITUTUEBBI COCYbI, IOYKH,
MOYETOYHHUK, MOYEBOH IMy3bIPb,
HedpoH, Moya.

XapakTepu3oBaTh MPOLECC BbIACICHUS
Yy paCT€HUH U )KUBOTHBIX.

Paznuuate Ha N300pakeHUsX (cXemax,
Ta0IUIax, MYJISPKax) BhIICIUTEIbHYIO
CHUCTEMY YEeJIOBEKA.

OnuchIBaTh MEXAHU3M
(GyHKIMOHUPOBaHUS HEPPOHA; MPOLECC
00pa3oBaHUsI MOYH.

VYcranaBnuBaTh B3aUMOCBSI3H

MEXK]Ty CTPOCHHEM OPraHOB
BBIJICJICHUS U UX (PYHKIUAMHU

B OpraHu3Me
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9.11 | 3ammTa y OpraHu3MoOB 3amnmTa y Opranu3MoB. 3aliura PackpwiBath conepkaHue TEPMUHOB U
Yy OAHOKJIETOYHBIX OpraHu3MoB. CIIOpBI | MOHSATHM: Kalicyia, 3HA0CIOpa, IIUCTa,
OakTepuil U LIUCTHI MPOCTEUIIINX. KyTHKYJIa, CPEJICTBA ITACCUBHOU
3amura y MHOTOKJIICTOYHBIX PACTCHUM. | 3alTUTHI, CPEACTBA XUMUICCKOU
Kyrtukyna. CpeacTsa macCUBHOM U 3alUThl, KOKHBIE TOKPOBBHI,
XUMHYECKOU 3a1uThl. ODUTOHIUIBI. MMMYHHUTET, UMMYHHas CUCTEMA,
3amnmTa y MHOTOKJIETOUHBIX aAHTUTEH, aHTUTEJIO.
KUBOTHBIX. [TOKpOBBI 1 UX XapakTepu3oBaTh BUJIbI 3aIUATHI
IIPOU3BOJIHBIE. 3AIUTA OPTaHU3MA Y OJTHOKJIETOYHBIX 1 MHOTOKJIETOYHBIX
ot 6one3neil. UMmyHHas cucrema OpPTaHU3MOB.
yesioBeka. KieTounslil 1 rymopanbHbelid | OnUChIBATH CTPOEHUE KOXKHBIX
UMMYHUTET. Bpoxx1EHHBIN 1 MMOKPOBOB U UX MPOU3BOAHBIX.
MPUOOPETEHHBIN crienuduaecKuit Paznmuuate Ha n300pakeHUsIX (cxemax,
UMMYHHTET. Teopus KIOHAIbHO- Ta0auIax, MyJisbKax) OpraHbl
cesiekTuBHOro uMmynurerta (I1. Dpnux, | *UMMyHHOU CHCTEMBI YeJIOBEKa.
®.M. bepner, C. Toneraga). YcranaBnuBaTh B3aUMOCBSI3U MEXKITY
BocnanutenbHbie OTBETH OPTaHU3MOB. | CTPOCHUEM OPraHOB 3aLIUTHI U UX
Ponb BpokIEHHOTO UMMYHUTETA GyHKIMSIME B OpraHU3Me
B Pa3BUTHUU CUCTEMHBIX 3a00JI€BaHUM.
JdemMoHcTpanuu
Tabnuipel 1 cxeMmbl: «Koxay,
«Ummynurter», «CTpoeHue ctedmsy,
«CTpoeHue JIMCTOBOW INIACTUHKU»

9.12 | PazapaxumocThb PaznipaxxumocCTh 1 peryanus PackpsiBaTh coziepkaHuE TEPMUHOB U

U PEryJIsiius
Yy OpraHu3MOB

y OpranusMoB. PaznpaxxumMocTs
Y OJTHOKJIETOYHBIX OPraHU3MOB.
Takcucel. PazipaxxuMocTb U peryasuus

MOHATHUH: pa3IPaKUMOCTh, PETYIISITH,
TaKCHCHI, POCTOBBIC BEIIIECTBA
(ayKcHHBI), HEpBHAs CUCTEMA,
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y pacTeHuii. POCTOBBIE BeleCTBA U UX
3HAQ4YCHHUE.

Hepshas cucrema u pedaexkTopHas
peryJsanus y )KxuBOTHbIX. HepBHas
cUCTEMA U €€ OTIEIIbl. DBOJIOLIMOHHOE
YCIJIOKHEHUE CTPOEHUSI HEPBHOMN
CUCTEMBI y JKMBOTHBIX. OTIEIbI
T'OJIOBHOI'O MO3Ta IIO3BOHOYHBIX
XKUBOTHBIX. Pedexc u pednexropras
nyra. be3yCcioBHbBIE U YCIOBHBIE
pediekchl.

['ymopanbHas peryisinus u
DHIAOKPUHHAS CUCTEMA )KUBOTHBIX U
yesnoBeKa. JKenesbl SHIOKPUHHOU
CUCTEMBI U UX TOPMOHBI. [lericTBre
rOPMOHOB. B3anMOCBSA3b HEPBHOU U
SHJIOKPUHHOMU cucteM. [ unoramamo-
runo@u3apHasi CUCTEMA.
JlemoHCcTpanumn

Iloptpert: U. II. I1aBnos.

Tabnuiel u cxembl: «CTpoeHUE
rUApbD», « CTpOEHUE IIITaHAPUNY,
«BHyTpeHHEee CTpOEHUE T0KIAEBOTO
yepBs», «HepBHas cucrema puioy,
«HepBHas cucremMa JArymKkmn»,
«HepsHas cuctema
IIpECMBIKAIOIUXCsD», «HepBHas

pedaexkTopHas peryasnus, pedaekc,
pednexTopHas ayra, nepeaHuil Mo3r,
MPOMEKYTOUHBIN MO3T, CPETHUNA MO3T,
MO3K€4O0K, IIPOJOJITOBATHIA MO3T,
BEreTaTMBHAsI HEPBHASI CUCTEMA,
ryMOpaJIbHAsl pEryJIsiiusl, TOPMOHBI,
SHAOKPHHHAS CHCTEMa, TUIIOTAJIaMO-
runogusapHasi CUCTEMA.
XapakTepu3oBaTh pa3apaKUMOCThb

Y OJTHOKJIETOYHBIX OPTraHW3MOB H
PEQIEKTOPHYIO PETYIIALINIO

y ’KUBOTHBIX.

Pa3znnuate Ha n300pakeHusIX (cxemax,
TabnuIax, MyJIsiKax ) HEPBHYIO CUCTEMY
U €€ OTIENbl; OT/AEIIbI TOJIOBHOIO MO3Tra
MO3BOHOYHBIX )KUBOTHBIX.

OnuceIBaTh TyMOPAJIbHYIO PETYJIALINIO
y AKUBOTHBIX.

Paznuuate Ha n300pakeHUsX (cxemax,
TabInIaX, MyJIsSKax) YHIOKPUHHYIO
CUCTEMY KUBOTHBIX U YEJIOBEKA.
Ha3zbiBats xkeie3bl 3SHIOKPUHHON
CHCTEMBI YeJIOBEKa U BbIpabaThIBacMble
UMU TOPMOHBI.

OnuckIBaTh 1€MCTBUE TOPMOHOB.
YcTanaBnuBaTh B3aUMOCBSI3U MEXKITY
CTPOEHHUEM OPTaHOB HEPBHOM U
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cucrema ntuiy, «HepBHas cucrema
MJIEKOTIUTAIOMUX», «HepBHas cuctema
YeJI0BEKa», « JHTOKPHUHHAS CUCTEMA,
«Pednexcy.

Oob6opynoBanme: MOJICIY TOJIOBHOTO
MO3Ta Pa3JIMYHbBIX JKUBOTHBIX

SHAOKPUHHON CUCTEM U UX PYHKIUSIMU
B OpraHu3Me.

XapakTepu3oBaTh IBOIOIMOHHOE
YCIIOKHEHUE CTPOCHUSI HEPBHOMN
CUCTEMBI Y )KUBOTHBIX

Htoro yacos 1o teme 17
10. | Tema «PASMHOXEHUE U PABBUTUE OPI'AHU3MOB»
10.1 | ®opmbl pa3MHOKEHUS 1 DopMBbI pa3MHOKEHUSI OPTAHU3MOB: PackpeiBaTh copepkaHne TEPMHUHOB H
OpraHU3MOB Oecnosioe (BKJIFOYasi BEr€TaTUBHOE) U MOHATUN: pa3MHOYXKEHHUE, IPOCTOE

1oJjioBoe. Bupl 6ecrmosoro
Pa3MHOXKECHHS: TOYKOBaHUE,
cropyJinus, pparmMeHTaus,
KJIOHUPOBAHHUE.

JlemoHCcTpanumn

Tabauiel 1 cxeMbl: «BereratnBHOE
pa3sMHOXXeHHUE», « TUIIBI 6ecIToI0ro
pa3sMHOXeHUs», «Pa3zMHOXKEeHUE
XJIJAMHUIOMOHAJIBIY, «Pa3MHOKEHHE
ABIJICHBIY, «Pa3MHOXKEHNE THAPHI»

JIeJICHHE, TIOYKOBAaHUE, CTIOPYJIAIIHS,
BETETATUBHOE Pa3MHOKCHHE,
dbparmeHTanys, KJIOHUPOBAHUE, TAMETHI,
criepMaTo3ou/i (CriepMuid), sieKIeTka,
3UT0Ta, KOHBIOTAIHS.

[lepeuncnarb 0COOEHHOCTH OECTIONOTO
1 TIOJIOBOTO Pa3MHOKEHUS OPTaHU3MOB.
XapakTepu3oBaTh CYITHOCTh U (POPMBI
0ecrnooro pa3sMHOKEHHSI OPraHU3MOB;
OMOJIOTHYECKOE 3HAaUCHUE OECIIOIoro
Pa3MHOXEHUS.

Paznnuars criopy kax
CHEIUATN3UPOBAHHYIO KJIETKY,
MpeIHA3HAYCHHYIO JJIs1 OECTI0JIOTO
Pa3MHOXEHUS, U CIIOPHI OAKTEPHUH.
OOBSICHATH MPEUMYIIIECTBA TIOJIOBOTO
pPa3MHOKEHUs HaJl OECIIONBIM.
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PackpbIBaTh poJib KIIOHUPOBAHUSA
B CEJICKLIMU U CEJIbCKOM XO035IMCTBE

10.2 | ITomoBoe 2 [TonmoBoe pazmuosxenue. [lomoBbie PackpriBaTh coneprkanne TEpPMUHOB U
Pa3MHOXKEHHUE. KJIETKH, UK TaMeTbl. Meito3. CTaguu | OHATHI: Meiio3, OMBaJIEHTEHI,
Meito3 Mmeiio3a. IloBenenne XxpoMocom KPOCCUHI'OBEP, UHTECPKUHES,
B Merno3e. Kpoccunrosep. HE3aBUCHUMOE paclpe/iCICHNUE;
buonornuecknii CMbICIT M€03a U KPOCCHUHIOBEP.
MOJIOBOTO TMporecca. Meio3 u ero Paznuyath Ha n300paxkeHusIX (cxemax,
MECTO B )KM3HEHHOM ITUKJIE TabIMIax) ¥ MUKpOIIpenaparax 3pebie
OpraHU3MOB. MIOJIOBBIE KJIETKH MJIEKONUTAIOMINX U
JleMOHCTpanuu OpraHbl PA3MHOKEHHUSI BBICIITNX
Tabuuibl 1 cxeMbl: «Meiio3y, pacTeHUN.
«XPpOMOCOMBD» PackpsIBaTh CyIIHOCTH M€H03a,
XapaKTepHU30BaTh €ro OT/AEIIbHbBIE
CTaJUU.

Onpenenste MECTO MEHO03a

B )KU3HEHHBIX IIUKJIAX PA3JIMYHBIX
OpPTraHU3MOB.

OOBICHATH OMOJIOTHYECKUHA CMBICIT
KPOCCHUHTOBEpA, OMKUCHIBATH €TO
MEXaHU3M.

CpaBHHMBATH MEHO3 C MUTO30M;
paziauyaTh OTJEIbHBIC UX CTAIUU

Ha MUKpOIIperaparax 1 u300pakeHUsIX
(cxemax, TabmuIIAX).

PackpbIBaTh 3BOJIOIIMOHHOE 3HAUEHHUE
MIOJIOBOT'O Pa3MHOXKEHUSI OPraHU3MOB
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10.3 | 'ameTorenes. [IpenzapopilieBoe pa3BUTHE. PackpwiBath conepkaHue TEPMUHOB U
OO6pazoBaHue u ["amerorenes y ;kuBOTHBIX. [los10BBIE MOHSATHI: TAMETOT€HE3, CIEPMATOT€HES,
pa3BUTHE MOJOBBIX xene3pl. OOpa3oBaHue U Pa3BUTHE OOT€HE3, CECMEHHUKU, SMYHUKH,
KJIETOK MOJIOBBIX KJIeTOK. CriepMaTtoreHes u CIIEpPMATOrOHUH, CLIEPMATOIIUTHI,

ooreHe3. CTpOEHHUE MOJIOBBIX KIETOK. CIIEpMAaTHU/Ibl, CIEPMATO30HU/IbI,
Omiog0TBOpEHNE U SMOPHOHATBHOE OOTOHUU, OOLIUTHI, TOJISIPHBIC TEJIbIIA,
pa3BUTHE KUBOTHBIX. CIIOCOOBI ANLEKIIETKA, aKpOCOMA.
OIUIOJJOTBOPEHUS: HAPYKHOE, [lepeuncnsaTh cTaguu raMETOTreHE3a
BHyTpeHHee. [lapTeHorenes. y )KUBOTHBIX.

JleMoHCTpanumn OnuceIBaTh NPOLIECC TAMETOTEHE3A U
Tabnuiibl u cxeMmbl: «['ameTorenes», €ro Mepuo/bl, CTPOCHHUE MOJOBBIX
«CtpoeHue SULIEKIETKH U KJIETOK.

CIIEpPMAaTO30U/1a». Paznmuuate ocoOeHHOCTH
OobopyaoBaHme: CBETOBOM MUKPOCKOII; | CIIEpMATOI€HE3a U OOT€HE3a.
MHUKPOIIPENapaThl AULEKIETOK U OmnuchIBaTh MPOLIECCHl OCEMEHEHUS U
CIEpMaTO30M/I0B. OIUIOJJOTBOPEHUSI, Pa3HbIE BapHAHTHI
JlaboparopHasi padora «3yueHue MapTEHOTEHE3a

CTPOEHMS TIOJIOBBIX KJIETOK HA TOTOBBIX

MHUKPOIIpEnapaTax»

10.4 | UnauBuayasibHOE NuauBuayanbHOE pa3BUTHE PackpsIBaTh conepxanne TEPMUHOB U
pa3BUTHE OpraHu3MOB (OHTOTEHE3). MOHSATUM: OIIOJOTBOPEHUE, 3UTOTA,
OpraHU3MOB — OMOpHoOrHs — HayKa O pa3BUTHH Oyactomep, aKpOCOMHas peaKIus,
OHTOI€HE3 opranusmoB. Mopgozenes — 0oua MPOHYKJIEYC, MApPTEHOTCHE3,

U3 271a6HbIX NPOOIeM IMOPUOTOCULL.
Konyenyus mopgoceros u mooenu
mopghozenesza. Ctagum SMOproOTeHe3a
’KUBOTHBIX (Ha MMPUMEPE JISATYIIKH ).

aMOpuoreHes, ApodiaeHue, 61acTyna,
MOpYJIa, racTpyJia, HeUpya,
OpraHoreHes, 3KTojiepMa, Me30iepMa,
AHTOJIEpMa, 11eJI0M, HEpBHAsI TpYyOKa,
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Hpobnenue. Tumsl gpodrieHusl.
Jlemepmunuposanroe u
HeoepMUHUPOBAHHOe OpoOieHuUe.
bracmyna, muner 61acmyan.
Ocobennoctu npobeHus
MJICKOMTUTAIOIINX. 3apO/IbIIIECBbIC
JUCTKU (TacTpynsiuus). 3akjiajika
OpPTaHOB U TKaHEW U3 3apOABIIIEBBIX
JUCTKOB. B3auMHOeE BIIMsIHUE YacTen
Pa3BUBAIOLIETOCS 3apOIbIIIa
(aMOpuoHasIbHAS MHAYKIINS ). 3aKiIagKa
IJIaHa CTPOCHUS dKUBOTHOTO KaK
pe3yabTaT HePAPXUUYECKUX
B3alMOJECHUCTBUN I'eHOB. BinsiHue
Ha HYMOpPUOHAIBHOE Pa3BUTHE
pa3NUYHBIX (PAKTOPOB OKPYKaroLEh
Cpelbl.

JemoHcTpanuu

IToptper: X. [lInemaH.

Tabanib! 1 cxeMbl: «OCHOBHBIE CTaUN
OHTOT'€HE3a».

Oo6opynoBanme: moneinb «l{ukn
Pa3BUTHS JIATYIIIKI)

X0OpJa, KuiieyHas TpyOka.
Onpenensate SMOPHOHATIBHBIN PO
Pa3BUTHS OPraHU3Ma U OMKCHIBATD
OCHOBHBIEC 3aKOHOMEPHOCTHU
npoOJeHns — 00pa3oBaHUE
OJIHOCJIOMHOTO 3apO/IbIIa — OJaCTYJIbI;
3aBHCHUMOCTH X0/1a APOOICHUS

OT KOJIMYECTBA JKEJTKA B TUIEKIICTKE;
racTpyJsiUIO U OPraHOT€HE3.
OOBbsicHATH ATanbl JudPepeHIIUPOBKU
TKaHel, 00pa30BaHUsI OPTAaHOB U CUCTEM
OpraHoB.

XapakTepu30BaTh PEryISLHIO
AMOPHOHATILHOTO PAa3BUTHUS;
JAETEpMUHALINIO U SMOPUOHAIBHYIO
WHAYKIINIO; TCHETHYECKUH KOHTPOITh
pa3BUTHA.

OO0CHOBBIBATH BPEIHOE BO3/ICICTBHE
Ta0auHOTO JIbIMA U aJIKOTOJISA Ha X0/
AMOPHOHATILHOTO U
MOCTAIMOPHUOHAIBHOTO Pa3BUTHS
OpraHu3Ma 4yejoBeKa

10.5

Pocr u pazButue
YKUBOTHBIX

PocT u pa3BuTHE )KMBOTHBIX.
[TocToMOpHOHATBHBIN TIEPHO/I.
[IpsiMoe 1 HenpsIMOe pa3BUTHE.
PaszButue ¢ Mmeramopdozom

PackpriBaTh coqiep:kaHue TEPMUHOB U
MOHSATHUM: OHTOT'CHE3,
MOCTAMOPHOHATBLHOE Pa3BUTHE,
Metamop(do3, TUUMHKA, POCT, CTapEHHUE,
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y 0€CIO3BOHOYHBIX U TO3BOHOYHBIX
’KUBOTHBIX. bruosornueckoe 3HaueHue
IIPSIMOTO M HENPSMOTO Pa3BUTHS, UX
pacnpoCTpaHeHue B npupoae. Tursl
pocTa JXUBOTHBIX. PAKTOPHI PETYJIALNU
pocTa JXMBOTHBIX U yenoBeka. Craguun
NOCTA3MOPHUOHAIBHOTO Pa3BUTHS Y
JKABOTHBIX U 4esoBeka. [leprosl
OHTOreHe3a yesoBeka. CTapeHue u
CMEPTh KaK OMOJOTMYECKHUE MTPOLIECCHI.
JleMoHCcTpanun

Tabmauue! u cxemsl: «lIpsmoe u
HETpsAMOE pa3BuTue», «Pazsurue
MAaMCKOro KyKa», «Pa3zButue capanumny»,
«Pa3BuTne narymkm».

IIpakTnuyeckas padora

«BpIsIBIIEHHE TPU3HAKOB CXO/ICTBA
3apOJBIIIEN IT03BOHOYHBIX )KUBOTHBIX)

CMEPTb.

XapakTepu30BaTh MOCTIMOPHOHATLHBIN
MepUOoJ pa3BUTHS OpraHU3Ma U €ro
OCHOBHBIE (hOPMBI.

XapakTepu3oBaTh IPSIMOE Pa3BUTHE U
€ro MepuOo/IbI.

N3narate conepxanue Teopuit
CTapeHUs OPTaHU3MOB.

OOBICHATH OMOJIOTHYECKUHA CMBICIT
pa3BUTHS ¢ MeTaMop(}ho30M

10.6

Pa3zmHoxeHue u
pa3BUTHE PACTCHUN

Pa3MHOXk€eHHE 1 pa3BUTHE PACTEHUN.
["amerodur u ciopodut. Meiios

B )KU3HEHHOM LIMKJIE PACTCHUN.
OOpazoBaHue crop B Mpoliecce Meno3a.
["'ameTorenes y pacteHui.
Onnoa0TBOPEHUE U pa3BUTHE
pacTUTEIbHBIX OPraHU3MOB. J|BOKHOE
OIUIOJOTBOPEHHUE Y LIBETKOBBIX
pactenuii. OObpa3oBaHue U Pa3BUTHE

PackpbIBath conepxanue TEPMUHOB U
NOHATUH: TaMeToPuT, cnopodur,
aHTEPUJINN, APXETOHHUH, 3apPOCTOK,
Meracrnopa, 3apOo/IbILIEBbII MEIIOK,
CUHEPTHU/IbI, AaHTUIIOAbI, MUKPOCTIOPA,
MBUIBIIEBOE 3€PHO, IBOMHOE
OIUIOZIOTBOPEHHE, POCT, MEPUCTEMA,
KaMOuH, eprobl OHTOT€HE3A
LIBETKOBBIX paCTEHUII.
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CEMCHH.
MexaHu3MBbl peryIsiliii OHTOT€HE3a
Yy paCT€HUH U )KUBOTHBIX.
JdeMoHCcTpaMu

IToptpert: C. I'. HaBamuH.
Tabauiel U cxembl: «JIBoMiHOE
OTUIOIOTBOPEHUE Y IIBETKOBBIX
pacteHuit», «CTpoeHue ceMsH
OJIHOJIOJTBHBIX U JIBYJIOJIBHBIX
pacteHuin», « Ku3HEHHBIN UK
MOPCKOM KamycTbI», «  Ku3HEHHBIN
LIUKJI MXxa», «KU3HEHHBIN ITUKIT
MManoOPOTHUKAY, « KM3HEHHBIN LIUKJI
COCHBI».

JlaGoparTopHasi pabora

«CTpoeHune OpraHoB pa3MHOKEHUS
BBICILINX PACTEHUI»

XapakTepHu30BaTh 0COOEHHOCTH
0€ecII0JIOr0 U II0JIOBOTO PA3MHOXKEHUS
LIBETKOBBIX PACTCHUM.

Bb1ensaTe 0cOOEHHOCTH NPOTEKAHUS
raMeToreHe3a y IBETKOBBIX PACTEHUM.
OnwuceiBaTh NIpoOLECC JBOMHOTO
OIUIOJOTBOPEHUS y LIBETKOBBIX
pacTeHuil U OOBICHATH €T0
IIPEUMYIIECTBA 10 CPABHEHUIO

C OINIOZJOTBOPEHUEM Y CIIOPOBBIX U
rOJIOCEMEHHBIX

Nroro yacos o teme 8
11 | Tema «['eHeTHKA — HAYKA 0 HACJIEACTBEHHOCTU U U3MEHYMBOCTH OPraHU3MOB»
11.1 | Ucrtopus ctanoBienus | 1 Hctopus CTaHOBIIEHUS U PA3BUTHS PackpsiBaTh conepxanne TEPMUHOB U

Y Pa3BUTHS T€HETUKU
KaK HayKd

T€HETHUKH KaK Hayku. PaboThl

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

B Pa3BUTUU I'€HETUKHU. PabOTHI

H.K. Konsuosa, H.1. BaBunosa,

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

MOHSTUM: TeHETUKA, I'CH.
JleMOHCTpUPOBATH 3HAHUS UCTOPUU
BO3HHUKHOBCHUS TCHCTUKH.
XapakTepu30BaTh OCHOBHBIE ATAIbI
pPa3BUTHS TEHETUKU KaK HAYKU
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FO.A. ®ununuenxo, H.B. Tumodeena-
Pecosckoro.

JdeMoHCcTpaMu

[Toptpetsl: I'. MeHens,

I'. le ®pus, T. Mopran,

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

A. H. benosepckuii,

I'. JI. Kapnieuenxo,

IO. A. ®ummuenko,

H. B. Tumodeen-PecoBckuit

11.2

OCHOBHBIC TTOHATHS U
CHUMBOJIBI TCHCTHUKHA

OCHOBHBIEC TEHETUUECKUE TTOHATUS U
CUMBOJIBI. | 'OMOJIOTHYHBIE XPOMOCOMBI,
aJIeJIbHbIC TE€HBI, AIbTEPHATUBHbIC
MPU3HAKH, TOMUHAHTHBIA U
pELECCUBHBIN TPU3HAK, TOMO3UTOTA,
reTepPO3UroTa, YACTas JIMHUS, THOPUIBI,
redotur, GeHoturn. OCHOBHBIE METO/IbI
TE€HETUKU: TUOPUI0TIOTUYECKUH,
LATOJIOTUYECKUH, MOJIEKYJISIPHO-
TEHETUYECKUU.

JeMoHcTpanuu

Tabauiel: « MeToabl TEHETUKNY,
«CXeMbl CKpeLIMBaHUS».
JlaGoparopHasi paGora

«JIpo3oduiia kak 0OBEKT TeHETUYECKUX
MCCIIEIOBAHUIN

PackpsiBaTh cojiep:KkaHUE TEPMUHOB U
MOHSTUI: HACJIEACTBEHHOCTb,
HACJICIOBAHUE, U3MEHYUBOCTb,
reHoTurl, (GEHOTHI, TE€HOM, JIOKYC,
XPOMOCOMBI, AJJIETIbHBIE I'eHbI (AJLJIEN),
aJbTEpHATUBHBIE TPU3HAKH,
TOMO3UT0Ta, TE€TEPO3UTOTA,
JOMWUHAHTHBIN NPU3HAK, PELIECCUBHBIN
MIPU3HAK, YUCTas JIMHUS, TUOPUIBI.
[Tosb30BaThCS TEHETUYECKOU
TEPMUHOJIOTUEN U CUMBOJIUKOU

IUIS1 3AITUCH CXEM CKPEIIUBAHMS

Hroro yacos no treme
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12 | Tema «3aKOHOMEPHOCTH HACJIEICTBEHHOCTH))

12.1 | 3akOHOMEPHOCTH 2 MoHorudpuiHOE CKpEeIIMBaHUE. PackpriBaTh conepxkaHue TEPMUHOB U
HacleI0BaHUs ITepBrIit 3ak0H MeHnaens — 3aKOH MOHSATUIN: MOHOTHUOPUTHOE
MPU3HAKOB. eIMHO00pa3usi THOPHUIOB TIEPBOTO CKpEIlMBaHUE, YUCTOTA T'AMET,
MounorubpuaHoe nokoJieHus. [IpaBuino noMUHUPOBaHUS. | IOMHUHUPOBAHHUE, PACIICIIIICHUE
CKpEIIMBAHUE Bropoii 3akoH Menaens — 3akoH IIPU3HAKOB.

pacIleIICHNs] IPU3HAKOB. OnuceiBaTh onbITH ['. Menaens
[{utonornyeckre OCHOBBI 110 U3YYEHUIO HACJIEAOBAHUS OJTHOM
MOHOTHOPHUTHOTO CKPEIIUBAHUS. napbl IPU3HAKOB y TOPOXa MOCEBHOTO.
['unoTe3a YuCTOTHI raMeT. [IpuBoauTH POPMYIUPOBKH MTEPBOTO U
JleMmoHcTpanuu BTOpOTO 3aK0HOB I'. Menpens (3akoHa
[Hoptpet: I'. Menaenb. eAMHO00pa3usi THOPUIOB MEPBOTO
Tab6uuibl u cxembl: «IlepBblit 1 BTOPOI | TTOKOJICHHSI, 3aKOH PaCIICTUICHHUS
3aKOHBI MeHaems. MIPU3HAKOB) U OOBSICHATH UX
OobOopyaoBanmne: MOJIEIb LUTOJIOTUYECKHE OCHOBBI.

JUIS1 IEMOHCTPAIINM 3aKOHOB CocTaBnsiTh CXeMbl MOHOTUOPHUIHOTO
eAMHO00pa3usi THOPUIOB MEPBOTO CKpEILUBAHUSA U PEIIaTh TeHETUYECKUE
MIOKOJICHUS U paCICTUICHUS PU3HAKOB; | 3a7aul Ha MOHOTUOPUIHOE

CBETOBOW MUKPOCKOI, MUKpOIIpenapar: | CKpeluBaHue

«JIpozoduay.

IIpakTnueckas padora «3yueHue

PE3yIHTaTOB MOHOTUOPHIHOTO

CKpENIMBaHUA Y JPO30(PHITBI»

12.2 | Ananusupyroiee 1 AHanmM3upyroee CKperBaHue. PackpbiBaTh copepxanue TEPMUHOB U
CKpeEllMBaHUE. [IpomexyTOUHBIN XapaKTep MOHSATUN: aHATM3HUPYIOIIIEe
Henonnoe HacienoBaHus. Pacmennenue CKpEILBaHUE, HEMOJIHOE
JIOMUHUPOBAHHE MIPU3HAKOB MPU HETIOJTHOM JIOMUHUPOBAaHKE, KOJJIOMUHUPOBAHUE.
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JIOMHUHUPOBAHUMU.
JdeMoHCcTpaMu

TabuuIlbl U CXEMBI: «AHATU3UPYIOIIEE
CKpeluBaHuey, «HemnosHoe
JIOMHUHUPOBAHUE

CocTaBiATh CXeMbl aHAIU3UPYIOIIETO
CKPEILMBAHUSA U PEIIaTh TCHETUYECKUE
3aJja4M Ha aHAJIU3UPYIOIIEe
CKpEIIMBAHUE U HETIOJIHOE
JOMUHUPOBAHUE

12.3 | Jurubpumnoe JurubpuaHoe ckpemrBanue. TpeTuit PackpsiBaTh copepkaHue TEPMUHOB U
CKpEIIMBaHUE 3aK0H MeH/1ess1 — 3aKOH He3aBUCUMOTO | TIOHSTHI: TUTHOPUTHOE CKPEIIMBAaHUE,
HACJIEI0BaHUS MPU3HAKOB. (EeHOTUITMYECKUH paJiuKal.
[uTomornyeckrue OCHOBBI OnuceiBaTh onbITH ['. MeHens 1o
JTUTHOPUTHOTO CKPEITUBAHUS. M3YYEHUIO HACTEIOBaHUS ABYX Map
JleMOHCTpanuu MIPU3HAKOB Y TOPOXa MOCEBHOTO.
IToptper: I'. Mennens. [IpuBOIUTH POPMYITUPOBKY TPETHETO
Tabnuitel u cxeMbl: « TpeTuit 3aKoH 3akoHa ['. Menpens (3akoHa
Mennens». HE3aBUCUMOTO HaCJIeIOBAHUS
O0opynoBanme: MOJENb MPU3HAKOB) U OOBSICHSITH €r0
JUTSL IEMOHCTPAIIMH 3aKOHA IIUTOJIOTHYECKUE OCHOBBI.
HE3aBUCUMOTO HACJIeIOBAHUS [IpuMeHsATh MaTeMaTUYECKHIA PacUET ¢
MIPU3HAKOB; CBETOBOW MUKPOCKOTT; MOMOIIBIO (PEHOTUITMYECKOTO paiuKalia
MuKpornpenapar «Jpo3zodumnay. U METO/Ia IEPEMHOXKEHUST BEPOSITHOCTEN
IMpakTuyeckas padora BapUaHTOB PACIICIIJICHUS TPU3HAKOB Y
«M3ydeHne pe3ynbpbTaToB MOTOMKOB 10 (D€HOTHUTTY ¥ TCHOTHITY.
JTUTHOPHTHOTO CKPEIITUBAHHUS CocTaBnsATh CXeMbI JUTUOPUITHOTO
y IPO30(UITBI» CKpENIMBAHUS U PEIIaTh TCHETUICCKUE
3a/layu Ha TUTHOPUIHOE CKPEIUBaHNe
12.4 | CuerieHHOE CuernieHHOE HacJIeIOBaHKE MPU3HAKOB. | PackphIBaTh cojiepkaHNe TEPMUHOB U
HacJe/I0BaHue Pa6otsl T. Moprana. CuernieHHoe MOHSTUH: CLIETNIEHHOE HaclieZJ0BaHUeE,
MIPU3HAKOB. HACJIEIOBAHKE T€HOB, HAPYIIICHUE HapYIIEHHUs CIETIJICHUS TCHOB,
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XpoMOCOMHasi TEOPHs CUEIJICHUS] MEX Yy T€HaMHU. KPOCCHUHTOBEP, PEKOMOWHAIIHSI T€HOB,
HaCJIEJICTBEHHOCTH XpoMocoMHas Teopust T€HETUYECKHUE KapThl, MOPTaHU/IA.
HACJIEJICTBEHHOCTH. [IpuBOIUTH GOPMYTUPOBKH 3aKOHOB
JleMmoHcTpanuu Moprana (3akoHa CLIETJICHHOTO
[Toprper: T. Mopras. HacJeI0BaHUs I'€HOB U 3aKOHA
Tabmuiel 1 cxembl: «CremIeHHOE HapYILIEHUs CUEIUJICHUS MEX]1y TeHaMu )
HacJIeJOBaHHUE MPU3HAKOB 1 OOBSICHATH UX IUTOJIOTUUECKHUE
y Ip030(UITBD. OCHOBBI.
OOopynoBanue: Mozenb ITepedncasiTh OCHOBHBIE MOJIOKECHUS
JUISL IEMOHCTPAIINH CLIETIIICHHOTO XPOMOCOMHOW T€OPUU
HacCIIEJOBaHUS IPU3HAKOB. HACJIEICTBEHHOCTH.

Pemmath reneTnyeckue 3agaun
Ha CIIEIUICHHOE HaclIeJOBaHUE I'SHOB U
HAPYIIEHUE CUETIJIEHUS MEXY TeHAMH

12.5 | I'enernka moma 1 I'enernka nosia. XpoMOCOMHBIN PackpsiBaTh conepxanne TEPMUHOB U
MEXaHHU3M OIIPEACIICHUSA T10JIA. IIOHSATHN: ayTOCOMBI, II0JIOBBIE
AyTOCOMBI ¥ MOJIOBBIE XPOMOCOMBI. XPOMOCOMBI, TOMOI'aMETHBIN 11071,
['oMoraMeTHbIi U reTepOraMeTHBIN reTEPOraMeTHBIN MOJI.
noJ. I enernueckas CTpykrypa OOBSACHITH XPOMOCOMHBIN MEXaHU3M
OJIOBBIX XpoMocoM. HacnenoBanue ONPENIEJICHUS T10JIa Y OPraHU3MOB.
MIPU3HAKOB, CLETUIEHHBIX C MOJIOM. [IpuBOINTH TPUMEPHI HACIIETOBAHMS
JlemoHCcTpanumn IIPU3HAKOB, CLIETUIEHHBIX C IOJIOM.
Tabauue! u cxembl: «I'eHeTnka nosa», | CoCTaBIATh CXEMBbI CKPELIMBAHUS U
«Kapuotun uenoseka», «Kapuorun pemaTh reHeTUYECKUe 3a1a41 Ha
po30duiiby, «KapuoTun NTULIb HAaCJIEJOBAHNE ITPU3HAKOB, CLETNIEHHBIX

C TOJIOM.
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[IpuBOIUTE IPUMEPHI TEHETHYCCKUX
3a0onieBaHui U 1e(hEeKTOB
y OPTaHU3MOB, CBSI3aHHBIX C MTOJIOBBIMU

XpPOMOCOMaMH
12.6 | I'enoTum Kak 2 ['eHOTHIT KaK 1IEJIOCTHAS! CUCTEMA. PackpriBath copep:kaHue TEPMUHOB U
LIEJIOCTHAS CUCTEMA [InefioTponusi — MHOKECTBEHHOE MOHSATHI: MHO>KECTBEHHOE JICHCTBUE
JIeicTBHE TeHA. MHOKECTBEHHBIN reHa (tuieiiorponus),
amenusM. Bzanmonelicteue KOMILIEMEHTAPHOCTh, SIIUCTA3,
HEaJUIENIbHBIX T€HOB. MOJIUMEPUSL.
KommmemenTapHOCTh. DnucTas. Omnpenensate GOpMbI B3aUMOJICUCTBUS
[Tonumepusi. aJUIEIbHBIX U HEAJJIEIbHBIX I'€HOB.
['eHeTMYECKUIT KOHTPOJIb Pa3BUTHS [IpuBOINUTH TPUMEPHI IIEUOTPOITHOTO
pacTeHU, )KUBOTHBIX U YEJIOBEKA, a JEUCTBUS F€HOB.
TaKxe (PU3NOIOTrMYECKUX MPOLIECCOB, Pemiats reneTnueckue 3agauu
MOBEJACHUS M KOTHUTUBHBIX (DYHKIIMI. | HA B3AaUMOJCUCTBUE HEAJTICIBHBIX
['eHeTHyeCcKre MEXaHU3MBbI TE€HOB

CHUMOHOIreHe3a, MEXaHU3MBbI
B3aUMO/JICMCTBUS «XO3SIMH — Mapa3uT»
U «XO35IMH — MUKPOOHOM).
['eHeTHUECKME ACTIEKTHI KOHTPOJIS U
W3MEHCHHS HACJICICTBCHHOM
nH(pOpMAITHU B TIOKOJICHUSIX KIETOK

Y OpraHu3MOB.

JeMoHcTpanuu

TaGnuiel M cxeMbl: «MHO0KEeCTBEHHBIN
ajem3My; «B3anMopelicTBe TEHOBY

Hrtoro yacos 110 reme 10
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13 | Tema «3aKOHOMEPHOCTH U3MEHYHUBOCTID)

13.1 | '3MeH4YHBOCTH 1 B3aumopeiicTBue reHoTUna U CpeIbl PackpriBaTh coneprkanne TEpPMUHOB U
npu3HaKoB. Bussr npu popmupoBaHuH PeHOTHUIIA. MOHSTUIN: U3MEHUYUBOCTb,
U3MEHYUBOCTU M3MeHYnBOCTh NPU3HAKOB. HEHACJICJICTBEHHAS] N3MEHUNBOCTD,

KauecTBeHHBIC U KOTMYECTBEHHBIE HACJIEJICTBEHHAs] N3MEHYUBOCTb.
IIpU3HaKA. Bupl N3MEHUYNBOCTH: CpaBHUBATh HEHACIEICTBECHHYIO
HEHACJIEICTBEHHAs U HACJIEICTBEHHAs. | M3MEHYMBOCTE C HACIICACTBEHHOM.
JleMoHCTpanuu [TpuBOIUTH IPUMEPHI KAUECTBEHHBIX U
Tabauip! u cxembl: «Buab KOJIMYECTBEHHBIX MPU3HAKOB
U3MEHYUBOCTIY. OpPTraHU3MOB, MTPOSBICHUH
O6opynoBaHHe: XKUBbIC U TepOapHBIC | y OPraHM3MOB HEHACIIEICTBEHHON 1
AK3EMILISIPbl KOMHATHBIX PACTEHUI; HACJICJICTBEHHON M3MEHUYMBOCTHU
pucyHku (poTtorpadum) >KUBOTHBIX

C pa3IMYHBIMH BHJIAMU H3MEHYHBOCTH

13.2 | MonudukanmonHas 2 MonudukannonHas 3MEHYUBOCTb. PackpeiBath copepxaHue TEPMUHOB U
U3MEHYNBOCTD Pounb cpenst B popmupoBaHum MOHSITHIA: MOAU(DHUKAITMOHHAS, UIH

MOAN(PUKAIMOHHON N3MEHUHNBOCTH.
Hopwma peakuuu npusHaka.
BapuanmoHHbIN ps M BapuallMOHHAS
kpuBas (B. Moranucen). CBoiicTBa
MOAU(UKAIIMOHHON N3MEHUYUBOCTH.
JdemMoHcTpanuu

TabauIbl U CXEMBI:
«MoaudukarmoHHasi U3BMEHYUBOCThY.
OO6opynoBaHue: XUBbIC U TepOapHBIC
AK3EMIUISIPHl KOMHATHBIX PACTCHHI;
pucyHku (poTtorpadun) )KUBOTHBIX

(dbeHoTunM4ecKas, U3SMEHYUBOCTb,
BAPUAHTA, BAPUALIMOHHBIN P,
BApUALIMOHHAS KpHUBasi, HOpMa
pEeaKIMy IPU3HAKA,

MOIU(DHUKAIIAH.

XapakTepu3oBaTb CBOMCTBA

MO (PUKAITMOHHON U3MEHUNBOCTH.
IToka3eIBaTh pOJIb YCIOBUN BHEITHEH
Cpelibl B pa3BUTHH MOJIU(DHUKAITMOHHOM
M3MEHYUBOCTH Y OPraHU3MOB.
CtpouTh BapHallMOHHBIE PAJIBI U
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C MpuMepamMu MOIU(PUKAIMOHHOM
U3MEHYHMBOCTH.

JlabopaTtopHnasi paGora
«HccnenoBanre 3aKOHOMEPHOCTEN
MO (PUKAITMOHHON N3MEHYUBOCTH.
[TocTpoenune BapualmOHHOIO pAa U
BApUALIMOHHOU KPUBOW»

rpaduK KpUBOMH HOPMBI PEAKIIUU
MPU3HAKOB Y Pa3JIMYHBIX OPTaHU3MOB

13.3 | 'eHoTHTINYECKAS ['eHoTHIIMYECKASA N3MEHUYUBOCTb. PackpsiBaTh cojiepkaHue TEPMUHOB U
V3MEHYUBOCTb. CBolCTBa FTEHOTUITMYECKOMN MOHATUM: KOMOMHATUBHAS
KomOunaTuBHast W3MEHYMBOCTH. BUIBI TEHOTUIIMYECKON | M3MEHYHMBOCTh, MyTaIlHOHHAS
M3MEHYUBOCTD M3MEHYHMBOCTU: KOMOMHATUBHAS, W3MEHYMBOCTh, KOMOMHAIIUHU, MYTaIINH.

MYTalMOHHAs. XapakTepu3oBaTh CBOKWCTBA
KomMOunaTuBHast ”3BMEHYHUBOCTD. T€HOTUITMYECKOU N3MEHUYNBOCTH.
Mei103 1 11010BOM ITPOLIECC — OCHOBA OnuceIBaTh MEMO3 1 MOJOBOW MPOLIECC
KOMOMHATUBHOW M3MEHUYHBOCTH. KaK OCHOBY MPOSIBJICHUSL Y OPTAHU3MOB
Ponbp koMOMHATUBHOW U3MEHUYUBOCTHU KOMOWHATUBHOW U3MEHUYHUBOCTH.

B CO3JJaHUU T€HETUYECKOIO [Toka3pIBaTh HA KOHKPETHBIX ITPUMEpPaAx
pazHooOpa3us B mpejesnax 0aHOTO POJIb KOMOMHATUBHON MU3MEHYMBOCTH
BHUJIA. B CO3JJaHUU T€HETUYECKOTO
JleMmoHcTpanuu pa3zHoOOpasus OpraHu3MoOB B MpejIesiax
Tabmuibl u cxembl: «kKoMOMHATHBHAST | OJTHOTO BHJA.

M3MEHYUBOCTBY, «Meno3», CpaBHUBATH T€HOTUITUYECKYIO
«On010TBOPEHUEY W3MEHYHMBOCTH C MOIU(PUKAITMOHHOM

13.4 | MyranuonHas MyTanmoHHass U3MEHUYUBOCTh. Buibl PackpsiBaTh conepxanne TEPMUHOB U
W3MEHYUBOCTb. MYyTallMi: T€HHbIE, XPOMOCOMHBIE, MOHSITUI: MyTallil, XPOMOCOMHBIE
3aKOHOMEPHOCTH reHoMHbIe. CIIOHTaHHBIE U nepecTpoiku (abeppauun),
MYTallMOHHOTO VHIYLUPOBAHHBIE MyTallMU. SIAE€pHBIEC | MMOJUIUIOUINS, aHEYIIOUINSI, MYTaHT,

89




denepanbHas padouas nporpamma | buonorus. 10-11 kimaccer (yriayOn€HHBIN ypOBEHB)

nporiecca.
DIUTECHETHKA

Y LIUTOIUIA3MaTUYECKNE MYTAIUH.
ComMaTthuecKre 1 MoJIOBbIE MyTaLlUH.
[IprunHBI BOSHUKHOBEHMS MYyTAIUK.
MyTareHsl 1 UX BIUSHUE

Ha OpPraHu3Mbl. 3aKOHOMEPHOCTH
MYTallMOHHOTO Mpouecca. 3aK0H
TOMOJIOTUYECKUX PSAT0B

B HaCJICACTBEHHON N3MEHUYNBOCTH
(H.W. BaBunog). Buesinepnas
M3MEHYMBOCTh U HACJIEICTBEHHOCTb.
Dnuzenemuxa u INUSEHOMUKA,

POJIb dnULeHemu4ecKux hakxmopos

8 HAC1e008aAHUU U USMEHYUBOCTNU
(henomunuueckux npusHaKos

V Op2aHUu3Moe.

JlemoHCcTpanumn

IToptpersl: I'. Jle ®pus, B. Moranuces,
H. . BaBuios.

Tabnuiiel U cxembl: «I'eHeTHYEeCKHE
3a00JIEBAHUS YEIOBEKAY, « BUIbI
MYTaLum».

OO0opynoBaHme: *KUBbIE U repOapHbIe
AK3EMILISIPbl KOMHATHBIX PACTEHUI;
pucyHku (dpoTtorpadum) >KUBOTHBIX
C pa3JIMYHBIMU BUJIAMH
HW3MEHYUBOCTH.

MyTareHsbl.
[TpuBOIMTE IPUMEPHI MyTALIUH,
BCTPEUYAIOIIUXCS Yy PA3HBIX OPTraHU3MOB.
KnaccuduumpoBats myTanuu

II0 pa3HbIM OCHOBAHUSM.

Pasznuyars Ha n300pakeHusX (cxeMax,
TabnuIax) TeHHbIE My TaIlHH,
XPOMOCOMHBIE ITEPECTPONKH Pa3HBIX
BUJIOB: JICJICIINH, TyTUIMKALUH,
TPAHCIIOKALIMN, UHBEPCHUH; TCHOMHBIE
MyTal1u.

CpaBHHBaTh MEXy COOOW MyTalluu
pa3HbIX BUOB.

XapakTepu3oBaTh CBOKWCTBA
MYTallMOHHON U3MEHYHUBOCTH.
HaspiBaTh nprymHbI MyTaluu,
BBISIBJISITH HCTOYHUKH (PAKTOPOB-
MYTareHOB B OKPYKaroUIEH cpejie
(KOCBEHHO).

[TpuBoUTH POPMYTUPOBKY 3aKOHA
TrOMOJIOTUYECKHUX PSAJIOB U
HACJIEICTBEHHOM N3MEHYUBOCTH

H. 1. BaBunioBa 1 000CHOBBIBaTh €r0
3HAYEHHUE JUISl IPAKTUKU CEIBCKOIO
X031CTBa
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IIpakTnyeckast padora
«MyTtanuu y 1po30¢puiisl (Ha TOTOBBIX

MUKpOIpenaparax)»
Htoro yacoB no teme 6
14 | Tema «I'eHeTHKA Ye10BeKa»

14.1 | I'eneruka yenoBeka. 3 Kapuotun uenoseka. Mexaynaponsas | PackpeiBaTh conep:kaHue TEPMUHOB U
MeTtob1 porpamMma MCClIeI0BaHUs FTeHOMa MOHSITUI: CEKBEHUPOBAHHE, KapTa
MEIULUHCKON yesioBeka. MeTo1bl U3y4eHHsI TEHETUKH | XPOMOCOMBI, TPOOaH 1, HACIECTBEHHBIE
TE€HETUKU YeJIOBEKa: FeHeallorMuecKui, 00J1€3H1 (MOHOTE€HHBIE, TOJIUT€HHBIE,

OJIM3HEIOBBIN, ITUTOTCHETHYCCKUH,
MOMYJISAILIMOHHO-CTATUCTUYECKUM,
MOJIEKYJISIPHO-TEHETUYECKH.
CoBpeMeHHOE ONpEeIeIICHUE TEHOTHUIIA:
MOJIHOTEHOMHOE CEKBEHUPOBAHUE,
T€HOTUITMPOBAHKE, B TOM YHCIIE

¢ nomounpto [11[P-ananu3a.
HacnencrBenHble 3a001eBaHUS
yenoBeka. [ eHHbIE 1 XpOMOCOMHBIE
0osie3nu yesioBeka. bone3nu

C HACJI€ICTBEHHOM
MPEIPACIIOIOKEHHOCThIO. 3HAUCHUE
MEIUIIMHCKON I'eHETUKHU

B IPEIOTBPAILLICHUN U JICYEHUU
IFeHETUUECKHUX 3a00JIeBaHUI YCI0BEKA.
Meauko-reHeTH4eCcKOoe
KOHCYJIbTUpOBaHue. CTBOJIOBBIE
KieTkH. [loHsATHE «reHeTHYEeCKOTO

TeHHbIC, XPOMOCOMHBIE), METUKO-
T€HETUYECKOE KOHCYJIbTUPOBAHHUE,
JIOPOJIOBasi TUATHOCTUKA, aMHUOLIEHTE3.
[lepeuncnarb 0COOCHHOCTH U3YUCHUS
TEHETUKH YEJIOBEKA U METOIbI
MEIULUHCKOWU T€HETUKHU.
XapakTepu30BaTh METOAbI U3YUCHUS
T€HETUKH YesloBeKa (FreHealoTHUeCKUM,
OJIM3HEIOBBIN, IIUTOTCHETHYCCKUH,
MOJIEKYJISIPHO-TEHETUUECKHM,
MOMYJISIITUOHHO-CTATUCTUYECKUI ).
OnuceIBaTh 1ENH, 3aJ1a41 U
JOCTHKEHUS MEKIYHAPOIHOU
nporpamMmbl «I'eHOM yenoBeKay.
Paznmuuate Ha n300pakeHUsX (Cxemax,
TabuIax) KapThl XPOMOCOM
(reneTudeckue, pu3MUECKUe,
CHKBEHCOBBIC).
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rpy3a». DTUYECKHE aCIIEKThI
UCCIIEIOBaHM B 00JacTH
pPEAAKTUPOBAHUS T€HOMA M CTBOJIOBBIX
KJICTOK.

['enetnyeckue HakTOPHI MOBBIIICHHOM
qyBCTBUTEJIBHOCTH YEJIOBEKA

K (pU3M4ECKOMY U XUMHUUECKOMY
3arpsiI3HEHHUIO OKPYXKAIOLIEH CpeIbl.
['eneTnueckas MpeapacronoKeHHOCTh
YeJIOBEKa K MaTOJIOTHSIM.
JleMoHCcTpanun

Tabaunb! u cxeMmel: «Kapuotun
YeNnoBeEKA», «MeToabl n3ydyeHus
TeHETHKH YeNloBeKay, «I eHeTnueckue
3a00JIeBaHUS YEIIOBEKAY.
IIpakTnuyeckas padora
«CocTaBieHne U aHaIu3 pOJOCIOBHOI

OnuchIBaTh METObI COBPEMEHHOTO
ONpeAeICHUs TeHOTUIIA OpTaHU3Ma!
MOJTHOT€HOMHOE CEKBEHUPOBAHUE,
T€HOTUIIMPOBAHUE, B TOM YHUCTIE

¢ nomoplo I11[P-ananu3a.
XapakTepu30oBaTh HACIEACTBEHHBIE
3a00J1eBaHMs YeJIOBEKa M 3a00JIeBaHUS
C HacjlIeJACTBECHHOM
MPEIPACIIOIOKEHHOCTHIO.
CpaBHUBATh F'€HHBIE, XPOMOCOMHBIE
00JIC3HHU YeJIOBEKa M 00JIC3HU

C HACJICJICTBEHHOM
MPEIPaCIIONOKEHHOCTHIO.
YcraHaBiIMBaTh B3aMMOCBSI3b MEXKTY
HAacJIeCTBEHHBIMHU 3a001€BaHUSIMH

YeJI0BEKa M X FT€HETUYECKOM OCHOBOI.

OO00CHOBEIBATh 3HAYEHUE MEIUKO-
TCHETUYECKOT0 KOHCYJIbTUPOBAHUS
B IIPEAOTBPAIICHUH U JICUCHUN
HACJIEICTBEHHBIX 3a001€BaHUI
yeJIoBEKa

HToro yacoB o Teme 3
15 | Tema «CeJiek1iusi OpraHu3MoB»
15.1 | OcHOBHBIE OHATHUSA 1 JloMecTUKanus U CeJeKIHs. PackpriBaTh coziepxaHne OCHOBHBIX

CEJICKIIUH

3apoKJACHUE CENIEKIINU U
JTOMECTHKAINU. YUYeHHE
H.A. BaBunosa o Llentpax

MOHSATUM: CEJICKIIUS, JOMECTUKALIHS,
MIPUMUTHBHAS CEJIECKIUS,
KOMOWHATUBHAS CEJIEKIIHsI, COPT,
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MPOUCXO0XKJIEHHUS U MHOT00Opa3us
KYyJbTYPHBIX pacTeHUl. Poib cenexunu
B CO3/IaHUU COPTOB PACTEHUM U TIOPOL
#UBOTHBIX. COPT, MOpoAQa, IITAMM.
3aKOH rOMOJIOTHYECKHUX PSIAOB

B HACJIEICTBEHHOW N3MEHYNBOCTH
H.M. BaBusosa, ero 3HaucHHUEC

JUISL CEJIEKIIMOHHOM paboThI.
JlemoHcTpanuu

[Toprpets: H. 1. BaBuios,

H. B. Muuypum, I'. /I. Kapneuenxo,
I1. IT. JIykssinenko, b. JI. Actaypos.
Tabauuel u cxeMsbl: «LleHTpbI
MPOUCXOXKJICHUSI © MHOTO00pa3us
KYJBTYPHBIX PACTEHUIN», «3aKOH
TOMOJIOTUYECKHX PSJIOB

B HACJIEICTBEHHOW N3MEHUYNBOCTI.
JlaGoparopHasi paGora
«M3y4yeHune copToB KyJbTYPHBIX
pacTeHU U MOPOJ JOMAIITHUX
YKUBOTHBIX)»

II0POJ1a, IITAMM.
[lepeunciiATb OCHOBHBIE 3TAIIbI
Pa3BUTHS CEJIEKIMHU KAK IIPoLecca U
HayKU.

XapakTepu3oBaTh COACPKAHNE YUCHUS
H. U. BaBuiiosa o LlenTpax
MPOUCXO0KJICHUS U MHOT000pa3us
KYJBTYPHBIX PACTCHHM.

[loka3biBath LIEHTPBI MPOUCXOKICHUS U
MHOT000pa3us KyJbTypHBIX PACTEHUIN U
L{eHTpBI TOMECTUKALIMN JOMAIITHUX
’KUBOTHBIX HAa KapT€ MUPA, CBA3bIBATh
UX MECTOIIOJIOKEHHE C OYaraMu
BO3HUKHOBEHUS IPEBHEUIINX
LABMJIN3AIUH.

CpaBHHBATh COPT, TOPOAY, IITAMM

C BUJaMHU-POJUYAMU.

OO00CHOBBIBATH 3HAYEHHUE 3aKOHA
TOMOJIOTMYECKUX PAILOB B
HacJIeJACTBEHHON N3MEHUYNBOCTHU

H. Y. BaBunosa i ceneKumoOHHON
paboTHI.

OnuceIBaTh NEPCIEKTUBBI
JOMECTUKALMN U CO31aHUE HOBBIX
COPTOB KYJIBTYPHBIX PACTEHUMN, TOPOL
JOMAIIIHUX KMBOTHBIX U IITAMMOB
MHKPOOPraHU3MOB
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15.2

MeTtoabl
CEJICKIIMOHHOM
pabotsl. CoxpaHeHue,
V3y4YECHUE U
HCIIOJIb30BAHUE
FeHETUYCCKUX

pecypcoB

MeTonbl CeNneKIMOHHON padOTHI.
HckyccTBeHHBIN OTOOP: MaCCOBBIN U
WHIMBUAYaJbHBIA. DTaIbl
KOMOWHAITMOHHOW CEJCKITUN.
HcnblTanue npou3BoauTenen

10 MOTOMCTBY. OTOOp MO TEHOTHUITY

C TIOMOIIBIO OIIEHKH (peHOoTHUIa
MMOTOMCTBA U OTOOP MO T€HOTUITY

¢ moMolipbto aHanuza JJTHK.

W cKyCCTBEHHBIN MyTareHe3 Kak METO/1
CEJIEKIIMOHHOU pabOoTHI.
PagnaniioHHbI 1 XUMHYECKUH
MyTareHe3 Kak MICTOYHUK MYTaluil

Y KYJIBTYPHBIX (HOPM OPraHU3MOB.
Hcnonb30BaHHE TEHOMHOTO
pENAKTUPOBAHUS U METOJIOB
pexoMOuHaHTHBIX JJHK nns nomyuenus
MCXOJHOTO MaTepuaa Jijis CeJeKIUU.
[Tomy4yeHne NOIUILIONIOB.
BryTpuBugoBas rubpuanzaimsi.
biv3kopoiIcTBEHHOE CKpEIIUBaHMUE,
i nHOpuauHT. HeponctBenHoe
CKpelllMBaHue, UM ayTOPUIUHT.
I'eTepo3uc u ero NpUYUHSL.
Hcnonp3oBanue rerepo3uca

B cesiekimu. Otman€Huas
rubpunuzanus. [Ipeogonenue

PackppiBath copepxanue TEPMUHOB U
MOHSATUI: UCKYCCTBEHHBIN 0TOOD,
MIPOU3BOJIUTEIIN, SKCTEPHED,
OJIN3KOPOACTBEHHOE CKPEIIUBAHUE, I
WHOPHJIUHT, HEPOJICTBEHHOE
CKpeNIMBaHue, WA ayTOPUANHT, YHCTAsI
JUHUS, TeTepo3uc (TUOpUaHAs Cuiia),
T€HOMHOE PEIaKTUPOBAHHUE,
MCKYCCTBEHHBIN MyTareHes, (hakTopsbl-
MYyTareHbl, TOJUTIIIONUIBI, OTAAIEHHAS
ruOpuIn3aInsi, CCKBeHUPOBaHUE.
XapakTepu3oBaTh OCHOBHBIE METOIbI
CEJICKIIUH PACTEHUM U )KUBOTHBIX:
HCKYCCTBEHHBIA OTOOD U
rUOpPUIN3AIINIO.

CpaBHHMBaTh MaCCOBBIN HCKYCCTBEHHBIH
0TOOp ¢ MHANBUYATbHBIM, TTOKA3bIBATh
WX 3HAYCHHE JIJIs CEJICKIUU
KyJIbTYPHBIX PACTEHUN U JOMAIITHUX
KUBOTHBIX.

[IpuBOANTH KOHKPETHBIC IPUMEPHI
OTAAJIEHHOU THOPUAN3ALINY B CEJICKITUU.
OnuceiBath onwIT I'. J[. Kapneuenko

10 MPEOI0ICHUIO OECTUIOAUS
MEXBHUIOBBIX THOPHIOB.

Paznmuuate Ha n300pakeHUsX (Cxemax,
Ta0JUIax) Y OTAEIbHBIX
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OecrI0/Iusi MEXBUIOBBIX TUOPHUIOB.
JlocTrkeHunsl ceJleKuMn pacTEeHU! 1
KUBOTHBIX. «3€1€HAs1 peBOIIOYULY.
CoxpaHeHHUE U U3YUYCHUE TEHETUUECKUX
PECYpPCOB KyJIbTYPHBIX PACTEHUN U UX
JTUAKUAX POAWYEH JJIsl CO3aHUsI HOBBIX
COpPTOB ¥ THOPHUIOB
CEIIbCKOXO03SIICTBEHHBIX KYJBTYP.
H3yuenue, coxpanenue u ynpasietue
2eHemuYecKuUMU pecypcamu
CeIbCKOXO03AUCNBEHHBIX U
NPOMBICIOBLIX HCUBOMHBIX 8 YEISX
VAVYULEHUSL CYUWeCMBYIOUUX U CO30AHUS
HOBbIX NOPOO, JIUHUL U KPOCCO8, 8 MOM
yucne ¢ NpUMeHeHuem CO8PEeMEHHbBIX
Memo008 HAYHUHBIX UCCAe00BAHUIL
nepeoosulx uoell U nepcneKmuGHbIX
MexXHOI02UU.

JlemoHCcTpanumn

IToprpetsr: H. 1. BaBunos,

N. B. Muuypum, I'. /I. Kaprieuenko,
H. bopnoyr, . K. benses.

Tabauib! U cXeMbl: «MeToabl
cenekuuny, «OtnanéHHas
rudpuausanus», « MyTarenesy.
JlaGopaTopHas padora

«/3yuenue METOI0B CENEKIINU

MPEJICTABUTENIEN KOHKPETHOTO COpTa U
MOPOJABI XO35IMCTBEHHO IICHHBIE
MIPU3HAKH, HEOOXOUMBIC YETIOBEKY.
XapakTepu30BaTh POJIb CEIEKIUN

B 00€CTICUeHUH MPOI0BOTHLCTBEHHOM
0€e30IMacCHOCTH Y€eJIOBEUECTBA.
[IpuBOINTE KOHKPETHBIE TIPUMEPHI
JIOCTUKECHUHN CEJIEKIIMU KYJIbTYPHBIX
pPacTeHUN U TIOMAITHUX KUBOTHBIX

B Poccun
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pacTeHui»

IIpakTuyeckasi padora
«IIpuBrBKa pacTeHUIN».
IKekypceusi «OCHOBHBIE METOJIBI U
JIOCTHIKEHHUSI CENIEKLINA PACTEHUN U
’KUBOTHBIX (Ha CEJIEKIIMOHHYIO
CTaHIUIO, TUIEMEHHYIO epMmy,
COPTOMUCHBITATEIbHBIN YYACTOK,

B TEIIJIMYHOE X035 CTBO,

B JJAOOpaTOPHIO arpOyHUBEPCUTETA UITH
HAy4HOI'O LEHTPA)»

Nroro yacos o teme 4
16 | Tema «bHOTEXHOJIOTHSI U CHHTeTHYECKAs] OMOJIOTHSD)
16.1 | buoTexHOMIOTHS KaK 1 OOBEKTHI, UCTIOJIB3yEMbIC PackpwiBath copepkaHue TEPMUHOB U
HayKa 1 OTpacib B OMOTEXHOJIOTHH, — KJIETOYHbIE U MOHATUHN: OMOTEXHOJIOTHSI,
MIPOU3BOICTBA TKaHEBBIE KYJIbTYPHI, TpaJWIIMOHHAS OMOTEXHOJIOTHSA,

MUKPOOPTraHU3MbI, UX XapaKTEPUCTUKA.
TpaguimonHass OMOTEXHOJIOTHS:
xJ1e00MneueHue, noJIy4YeHue
KHCJIOMOJIOYHBIX MTPOIYKTOB,
BHHOJIeTEe. MUKPOOHOIOTHYeCKuit
cuHTe3. OOBEKTHI
MHUKPOOHOJOTHUECKUX TEXHOJOTHIA.
[TpounsBoacTBO O€IKa, aMUHOKHUCIIOT U
BUTAMUHOB.

JleMoHCcTpaMu

Ta6J'II/IIII>I 1 cxembl: «Mcnoabp30oBaHue

MHUKPOOHOJIOTHYSCKUIN CUHTE3,
MHUKPOOHOJIOTHYECKAsT TEXHOJIOT .
[TepeuncisTh HalIpaBICHUS
OMOTEXHOJIOTHH; [N U 3aJIa4H,
CTOSIIUE TIepe] OMOTEXHOJIOTHEH.
XapaxkTepuzoBaTh 0OBEKTHI,
UCIIOJIb3yeMbIe B OMOTEXHOJIOTHH, —
KJICTOYHBIC U TKAHEBBIC KYJIBTYPHI,
MHKPOOPTaHU3MBI.

OnuceIBaTh OCHOBHBIE METOIbI
TPaIUIIMOHHON OMOTEXHOJOTHH U
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MHKPOOPraHU3MOB B IPOMBIIIIIEHHOM
IIPOU3BOJICTBE.

JlabopaTtopHnasi paGora

«M3yueHne o0bEKTOB
OMOTEXHOJIOTUNY.

IIpakTuyeckas padora
«ITomyyeHre MOJIOYHOKHCIIBIX
MPOYKTOBY.

JKcKypceus «buorexnonorus —
Ba)KHEWINAS IPOU3BOIUTEIbHAS CHIIA
COBPEMEHHOCTHU

(Ha OMOTEXHOJIOTUYECKOE
MIPOU3BOJICTBO)»

TOCTHKEHUS MUKPOOHOJIOTHYCCKOM
TEXHOJIOTHU.

O00CHOBEIBATh 3HAUECHHE
OMOTEXHOJIOTHUH

JUUISL CEJIbCKOXO03SMCTBEHHOT'O
MIPOM3BOCTBA

16.2

OcHOBHBIE
HaMnpaBJICHUS
CUHTETUYECKOU
OHMOJIOTHH

Co3aHne TeXHOJIOTHH U
WHCTPYMEHTOB L[EJICHATTPABICHHOTO
M3MEHEHHS U KOHCTPYUPOBAHUS
T€HOMOB C IEJIBIO TTOTYy4YECHUS
OpPraHU3MOB U UX KOMIIOHEHTOB,
COAEpKAIIMX HE BCTPEHAIOIINECS

B IPUPOIC OMOCHHTETUYECKHUE TTYTH.
Knerounast unxenepus. Meto bl
KYJIBTYPBI KJIETOK U TKAHEN PACTCHUM U
#uBOTHBIX. KpnoOanku. Comarnueckas
TUOPUIU3AINS 1 COMAaTUYECKHMA
samOpuorenes. Mcnons3oBanue
rarjoOnIOB B CEJIEKLIIUHA PACTCHUM.
Ilonyuenue MOHOKIOHANbHBIX AHMUMEI.

PackpeiBaTh copepkaHue TEPMUHOB U
MOHATUM: KJIETOYHAsI MHXKEHEpUsI,
KJI€TOYHAsI TEXHOJIOTHSI, METO/T
KYJIBTYPBI KJIETOK U TKaHEM,
TOTUNOTEHTHOCTh, TTIOPUIOTEHTHOCT,
CTBOJIOBBIE KJIETKH, MUKPOKJIOHAJILHOE
Pa3MHOKEHHUE PACTCHUM, COMaTUUYeCKas
rUOpUAN3ALINS, TAIUIOU I, THOPUIOMBI,
MOHOKJIOHAJBHBIE U MOJIMKJIOHATBHBIE
aHTHTEJIa, METOJI TPAHCIIAHTALIMH SIJIEp,
KJIOHUPOBAHHUE.

XapakTepu30BaTh OCHOBHBIE
HaIpaBJICHUS] CHHTETUYECKOU
OHOJIOTHH.

97




denepanbHas padouas nporpamma | buonorus. 10-11 kimaccer (yriayOn€HHBIN ypOBEHB)

Hcnonvzosanue MOHOKIOHAILHBIX U
NOJUKTIOHAIbHBIX aHmMUmen

6 meouyune. ICKyCCTBEHHOE
OILUIOAOTBOpEHHE. PEKOHCTpYKIIMS
AUIEKIIETOK U KJIOHUPOBaHUE
KUBOTHBIX. METO/I TpaHCIUIAHTAIUN
AAEep KIETOK. Texnonocuu
0300pOGNIeHUS, KYTbMUBUPOBAHUSL U
MUKPOKIOHATLHO20 PAZMHONCEHUS
CeNbCKOXO3AUCMEEHHBIX KYAbMYP.
JlemoHcTpanuu

Tabuuib u cxembl: «Kierounas
WHXKEHEPUS

OnuceIBaTh Ha KOHKPETHBIX MpUMeEpax
METO/IbI KJIETOYHON MHKEHEPUHU.
[IpuBOAUTE TIPUMEPHI UCITOJIB30BAHUS
MOHOKJIOHAQJIbHBIX M MOJMKJIOHAIbHBIX
AHTHUTEJI B MEJMIIMHE.

O1eHnBaTh 3HAUEHUE CHHTCTHYECKOU
OMOJIOTHH TSI CEJIBCKOTO XO3SIMCTBA U
MeIUITHBI

16.3

XpoMOCOMHas 1
reHHas UHKEHEpUs

XpoMOCOMHas U T€HHAsI HHXEHEPUSL.
HckycCcTBEHHBIN CUHTE3 T€HA U
KOHCTPYUPOBaHHE PEKOMOWHAHTHBIX
JHK. Cozoanue mpanceennolx
opzanuzmos. JIoCTuxeHus u
MEPCIEKTUBBI XPOMOCOMHOM Y TEHHOU
WHXEHEPUHU. JKOJIOTUYECKUE U
ATUYECKHUE TIPOOIEMbI TCHHOU
WHKCHEPUH.

JdemoHcTpanuu

Tabuuiiel v cxembl: «I eHHas
UHXXEHEPUS»

PackpbIBaTh copepxaHue TEPMUHOB U
MOHSTUI: TeHHAs! UHKEHEPHUs,
PECTPUKLMOHHBIE SHIAOHYKJIEA3bI
(pecTpukTassbl), TMIKUAE KOHLBI,
IJIa3MHU/JIbI, PECTPUKIIMS, TUTUPOBAHUE,
TpaHchopmalsi, CKpUHUHT,
TpaHCTeHHbIE (TEHETUYECKH

MO (ULIMPOBAHHBIE) OPTaHU3MBI.
OnuceIBaTh METOIbI PENPOLYKTUBHOTO
U TEPANEeBTUYECKOr0 KIOHUPOBAHUS,
KJIETOUYHbIE TEXHOJIOTHH U CIIOCOOBI
T€HETUYECKON NHKEHEPUHU.
XapakTepu3oBaTh JOCTUKEHUS TEHHOM
MHKEHEPUH.
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O11eHuBaTh PKOJIOTUYECKHUE U
ATUYCCKHE TPOOIEMBbl KIIOHUPOBAHUS U
CO37aHMs TPAHCTEHHBIX OPTaHU3MOB,
MIEPCIICKTUBBI Pa3BUTHS XPOMOCOMHOMU
Y TCHHOW WHKCHEPHH

16.4

MemunuHCcKue
OMOTEXHOJIOTUHA

MeuiuHckre OMOTEXHOIOTHH.
Ilocmeenomuas yugpposas
meouyuna. I1I[P-ouacnocmuxa.
Memabonomuulii ananus,
2CHOYEHMPUYECKULL AHAU3
npomeoma 4eno8exa OJisk OYeHKU
COCMOSIHUSL €20 300P08bS.
Hcnonvzosanue cmeoioswix Kiemox.
Tapeemnas mepanus paxa.
3D-buounsicenepus ons pazpabomu
DYyHOAMEHMATILHBIX OCHOB
MeOUYUHCKUX MEXHOJIO2ULL, CO30AHUS
KOMNJIEKCHbIX MKAHeU couemaHuem
MexXHOI02Ull MPEXMEPHO2O
ouonpunmunea u cxkaggonrounea
0715 peuteHust 3a0a4

NePCOHANUIUP OBAHHOU MEOUYUHDL.
Cosz0anue 6eKMOPHBIX BAKYUH C YEIbIO
obecneyerusi KOMOUHUPOBAHHOU
3awumol om 6030youmeneti OPBU,
YCMAaHO8IeHUe MONEKYIAPHBIX
MEXAHU3MO8 (YHKYUOHUPOBAHUS

PackpsIBath conepxanue TEPMUHOB U
MOHATUI: MEIUIUHCKAS
OMOTEXHOIOTHS, METa0OJIOMHBIN
aHaJIU3, TCHOLEHTPUYECKUI aHAJIN3,
MEPCOHAIM3UPOBAHHAS MEIULIMHA,
pereHepaTuBHAsI MEIUIIMHA.
XapakTepu3oBaTh METO/BI
MEeTa00JIOMHOTO ¥ TEHOLEHTPUYECKOTO
aHaJIN3a; UCII0JIb30BAHUE CTBOJIOBBIX
ki1eToK; [I1{P-nuarnocTuky; TapreTHyro
TEpanuio paka

99




denepanbHas padouas nporpamma | buonorus. 10-11 kimaccer (yriayOn€HHBIN ypOBEHB)

PHK-cooeparcawux eupycos,
8bI3bI8AIOWUX 0CODO ONACHDBLE
3a60/1e6aHUs 4eN08EKA U HCUBOMHBIX

HToro 4yacoB o Teme 4
PeszepBHOE Bpems 1
OBUIEE KOJIMYECTBO 102
YACOB I1O ITPO'PAMME
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11 KJIACC
Haumenosaunue
Ne KommaectBo OCHOBHBIE BUIBI IEITEILHOCTA
pa3liesioB U TeM [IporpammHoOe coaepkanue
/o 4acoB 00yYaroIIMXCs

y4ueOHOTO NnpeaMeTa

Tema «3ap0>1<neHne U PA3BUTHUE IBOJIOIUOHHBIX HpeIlCTaBJIeHI/Iﬁ B OMOJIOTHH»

1.1

DBOJIIOIMOHHAS
teopust Y. JlapBuna

1

OBomonroHHas teopus Y. [lapBuna.
[Ipennocpuiky BO3HUKHOBEHHUS
napBuHu3Ma. JKu3Hb U Hay4Hast
nearensHocTh Y. JlapBuHa.
JdemoHcTpanuu

[Toptpetsl: Apucrorens, K. JIunuei,
K. b. Jlamapk, 2. XK. Cent-Unep,

K. KroBbe, Y. JlapBuH.

Tabauiel U cxeMbl: «Cructema KUBOM
npupoasl (o K. JIunuero)y,
«JlecTHHIIA KUBBIX CYILLIECTB

(mo Jlamapky)», «Mexanuzm
dbopMupoBaHUs TPUCTIOCOOTIECHUM

Yy PACTEHHUU U KUBOTHBIX

(mo Jlamapky)», «Kapra-cxema
Mapuipyra nyremectsus Y. lapsunay,
«Haxonxu Y. [JapBuna

PackpeiBaTh conep:kaHue TEPMUHOB U
MOHSATUI: KPEallMOHU3M, BUJI,
cUcTeMaTHKa, OMHapHas HOMEHKIIATypa,
HMCKYCCTBEHHAs CUCTEMA
KJIacCU(PUKAMK OPTaHU3MOB,
MCTOPUYECKUN METOJI, JaPBUHU3M.
XapakTepu3oBaTh B3TJIsAIbI
Apucrorens, Omrenokna, Jlykpenus
Kapa, JIx. Pes Ha pa3Butue KuBou
MIPUPOBI.

OuenuBath Bkaaja K. JIlunnes

B pa3BUTHE OMOJIOTHH.

CpaBHUBATH B3TJISA/IbI HA BUJI U
sposironnto K. JInnnes, K. b. Jlamapka
u Y. /lapBuHa.

Kputnuecku onieHMBaThH
KpEalMOHUCTCKUE B3IJISIbI HA )KUBYIO
MIPUPOLY.

IlepeuncnsaTh KyJIbTypPHO-UCTOPUYECKHUE
1 €CTECTBEHHO-HAYYHBIE TPEANIOCHUIKH
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MOSIBJICHUS 3BOJIFOLIMOHHON TEOPUHU

Y. /lapBuHa.

OnuceIBaTh poJib UCTOPUYECKOTO
METOoAA.

N3narats CymHOCTb 3BOJIOUOHHON
teopuu Y. JlapBuHa.

HasbiBaTh 0OCHOBHBIE (haKThl OMOrpapun
Y. /lapBuHa ¥ 3Tanbl CO34aHUs UM
ABOJIIOLIMOHHOW TEOPUHU

1.2

JIBrKynme cusl
HBOJIIOLIMM BHUJIOB
no Y. JlapBuny

JIBIIKYIIIE CUITBI SBOJTIOIIMH BUOB
no Y. JlapBuHy (BbICOKasI
MHTEHCUBHOCTb Pa3MHOXKCHUS
OpraHU3MOB, HACJEACTBEHHAs
U3MEHUYHUBOCTD, OOphOa

3a CylI€CTBOBAaHUE, ECTECTBCHHBIN U
HCKYCCTBEHHBINU O0TOOD).
JemoHcTpauumn

[loptper: Y. JlapBuH.

Tabuuib!l v cxeMbl: «Dopmbl OOPHOBI
3a cylecTBoBaHue», «Ilopossl
roiyoeit», «MHoroobpaszue
KYJIbTYPHBIX (hOPM KaIyCThI»,
«ITopojipl TOMAIIIHUX YKUBOTHBIX),
«Cxema 00pa3oBaHUsI HOBBIX BUJIOB
(mo Y. {apBuny)», «Cxema
COOTHOIICHHUSI IBHXKYIIUX CHJT
ABOJIIOLIIY

PackpbiBaTh copepkaHue TEPMUHOB U
MOHATUI: HACJIEICTBEHHOCTb,
M3MEHYHMBOCTb, ICKYCCTBEHHBIN OTOOD,
O0opb0a 3a CylllecTBOBAHUE,
€CTECTBEHHBII 0TOOp.

N3narath CyniHOCTh yYeHUS

Y. lapBuHa 00 HCKYCCTBEHHOM OTOODE.
XapakTepu3oBaTh JIBHXKYIIUE CUIIbI
HBOJIFOLIMYU BUJOB 1O JlapBUHY.
[IpuMeHsTh 3HaHUS O ABMKYLIUX CUJIaX
ABOJIIOLIUM BUJIOB 110 /[apBuHYy

J71s1 OOBSICHEHUSI MHOTOOOpa3usi BUJIOB,
NOPOJ JOMAIIHUX KMBOTHBIX U COPTOB
KYJBTYPHBIX PACTEHHUU
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1.3 | ®opmupoBanue 1 OdopmneHre CHHTETUYECKOM Teopun | PackpbIBaTh coqiep:kanue TEPMUHOB U
CUHTETUYECKOU spommonuu (CTD). HelitpanbHas MOHSTUI: TAPBUHU3M, MYTallUH,
TEOPHUH IBOJIOLINHU Teopus 3BoIoIMH. COBpeMEHHas MYyTallMOHHBIN MPOIECC.

HBOJIIOIIMOHHAS OUOJIOTHSL. OOBICHATH NPUYMHBI KpH3UCA
3HavYeHUE 3BOJIIOIIMOHHON TEOPUU JTapBUHU3MA.
B ()OPMUPOBAHNU €CTECTBEHHO- OO60CHOBBIBaTh 3aKOHOMEPHOCTh
Hay4YHOU KapTUHBI MUpA. TpaHchopMaIllK TapBUHUA3MA
JemoHCcTpanumn B CHHTETHUYECKYIO TEOPHUIO IBOJIOLINHI
IToptpetsi: C. C. YeTBEpHUKOB, (CTD).
N. U. Imansraysen, /x. Xonaeus, N3narath ocHOBHBIE rtostoxkenus CTD.
. K. besies. OuenuBars Bkian 1. Jle ®pusa,
Tabmuiel u cxeMbl: «OCHOBHEIE C. C. YerBepukona,
MOJIOKEHUSI CHHTETUYECKOU TEOpUHU N. U. llImansraysena, /. K. bensesa
3BOJIFOLIUM B (popmupoBanue CTO.
Ouenusats 3HaueHue CTO
B (hopMHpOBAHUN COBPEMECHHOM
€CTEeCTBEHHO-HAYUYHOW KapTUHBI MUPa
Nroro yacos o teme 4
2 Tema « Mukpo3BoIIOLUA U €€ pe3yabTaTbD)

2.1 | Drans 3 [Tonynsiuust kKak 3yeMeHTapHas PackpeiBath copepkaHue TEPMUHOB U
HBOJIIOIIMOHHOTO eauHuIa sBoonnu. CoBpeMEHHbIE MOHSATUM: MUKPOIBOJIIOLIUS,
nporecca: METO/Ibl OLICHKH F€HETUYECKOTO MaKpO3BOJIIOIHS, MyTallUH, TTOMYJISIINS,
MHUKPO3BOJIIOIUS U pa3zHoOOpasus U CTPYKTYPbI KOMOWHAIIUY T€HOB, TeHO(DOH/I,
MaKpO’BOJTIOIHSI. nonynsiui. MismeHnenue reHodgonaa AJIEeMEHTapHOE HBOJIIOIIMOHHOE SIBJICHUE.
[Tonynsius — MOMYJISIIUU KaK AJIEMEHTApHOE XapakTepu3oBaTh MUKPOIBOJIOINIO KaK
AIIeMEeHTapHast ABOJIIOIIMOHHOE SIBJIEHUE. 3aKOH 9TaI MOSBJICHHS TPUCTIOCOOICHUN 1

€IMHHUIIA DBOJIFOLNHU

ICHETUYCCKOI'O paBHOBECCHA

BI/II[006p330BaHI/I}I.
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JIx. Xapau, B. BaiinGepra.
JdeMoHcTpanuu

Tabsuubl 1 cxeMbl: «MyTauroHHas
U3MEHYUBOCTHY, «llonmyndaiuonHas
CTPYKTypa BHIa», «CXxema MpOsIBICHUS
3aKkoHa Xapau—BaitnOepray.
JlabopaTopHasi pabota

«BpIsBIIEHNE U3MEHUYHUBOCTH Y 0cO0EH
OJIHOTO BUIA»

XapakTepu30BaTh NOIMYJISIIUIO KaK
AIIEMEHTAPHYIO €INHHUILY dBOJIIOLUU.
[lepeuncnaThs NpU3HAKU UACATBHON
HOIYJISIIMK U OOBSCHATh YCIOBUS
BBIIIOJIHEHHS 3aKOHA Xapau—
Baitn6epra.

[IpuMeHsATh UMEIOIIHECS 3HAHUS

171 0OBSICHEHUS MPUYMH U3MEHYMBOCTU
y oco0ell 0JTHOTO BHJIa

2.2

DJleMEHTapHbIE
(haKkTOpbI IBOITIOLIUU

OneMeHTapHbIe (PaKTOPBI (ABMKYLIUE
CHUJIBI) IBOJIIOIIMH. MyTaIrlmoOHHBIN
npornecc. KomOunaTusHas
M3MEHYMBOCTD. [[peiid reHoB —
Clly4yaliHble HEHAPABJICHHBIE
W3MEHEHHS 4acTOT aJUIeNnen

B nomyJsiusix. I¢pdeKT ocHoBaTesl.
Apgexm 6ymuvLiouH020 20pavluIKa.
CHudiceHue 2enemuyecko2o
PasHoobpasus: NPUYUHbL U CIeOCEUS.
IIposenenue s¢ppexma opetigha eernos
8 OONBUIUX U MATLIX NONYTIAYUSX.
Murpauuu. U301y nomyJsisuii:
reorpaduueckas (MpoCTpaHCTBEHHas ),
Ouosiornyeckas (penpoayKTUBHAs).
JdemoHcTpanuun

Ioptpertsi: C. C. YeTBEpHKOB,

3. Maiip.

PackpeiBaTh copep:xaHue TEPMUHOB U
MTOHATHN: MyTAIlMOHHBIN TIPOLIECC,
KOMOMHATUBHASI U3MEHYUBOCTb,
MOMYJISIIIUOHHBIE BOJHBI, Tpeiid TeHOB,
MUTPALMH, U30JSLHUsA, Teorpapuieckas
(mpocTpaHCTBEHHAs) U3OJISIIHS,
ounonornyeckas (penpoyKTUBHAS)
u3oJisus, 3gpdext ocHoBates, dPpdexT
OYTBUIOYHOTO TOPJIBIIIKA.
XapakTepu3oBaTh 3JIEMEHTapHbIE
(bakTopsl (ABMKYLIUE CUIIBI) SBOTIOLUU.
OuenuBatsh Bkiaa C. C. UeTBepukona,
0. Maiipa B pa3BUTHE 3BOJIFOLIUOHHOTO
YUEHHUS.

OOBSACHITH MPUYMHBI HEHATIPABIICHHOTO
JNEUCTBUSI JJIEMEHTAPHBIX
HBOJIIOIMOHHBIX (PaKTOPOB.

[IpuMeHsTh UMEIOIIUECs 3HAHUS
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TabauIel ¥ cxeMbl: «JIBUKYIIIHE CHITBI
SBOJIOLUNY, « DKOJIOTHYECKas
V30U TIOMYJISILIUKA CEBAHCKOM
dopenny, «I"eorpaduueckast H3OIAIHS
JMCTBEHHUIIBI CHOUPCKON 1
JIMCTBEHHUIIBI JaypPCKO»,

«HOHYHHI_II/IOHHLIG BOJIHBI YN CJICHHOCTH
XHUIIHHUKOB U JKCPTB»

O JBIKYIIHUX CHIIAX 3BOJIIOLINH
JUTs1 OOBbSICHEHUS IPUYUH Pa3HOOOpa3ust
reHo(hoH/1a MOMYJIALNUNA OJHOTO BUIA

2.3

EctecTBeHHbIM
oTOOp —
HAMPaBJISIOIIUH
(bakTop ABOTIOLINU

EcrectBenHsbIit oTOOp —
HaMPaBJIAIOMUN (GaKTOP HBOJIOIUY.
@OpMBbI €CTECTBEHHOTO 0TOOpA:
JBIKYITAN, CTAOUITU3UPYIOIIHH,
pa3pbIBarOLUi (AU3PYIITUBHBIN).
ITonoBoit oT60p. Bo3HMKHOBEHUE 1
3BOJIFOLIUSI COMAIIBHOTO TTOBEICHUS
KUBOTHBIX.

JemoHcTpauumn

Tabauie! ¥ cxeMbl: «CxemMa IelCcTBUA
€CTECTBEHHOTO 0TOOpay, «DopmbI
OOpBHOBI 32 CYIIECTBOBAHUEY,
«IHIyCTpUAIBHBIN MEJIAaHU3MY,
«OKuBbIe uCKOIaeMbIe»

PackpbiBath copepkanue TEPMUHOB U
MOHSATUM: €CTECTBEHHBIN 0TOOD,
JBIKYIIHMN 0TOOp, CTAOMIIN3UPYIOLINIA
0TOOp, pa3phIBAIOIINNA OTOOP, MOJIOBOM
oTOOp.

XapakTepuszoBaTh €CTECTBEHHBIN 0TOOD
KaK JBUKYIIYIO U HAITPABJISIIOUTYIO CHITY
HBOJIIOIUH, €T0 (POPMBI.

Paznmuate hopMBI €CTECTBEHHOTO
0TOOpa B MOMYJISIIUSX, PUBOIUTH
MIPUMEPHI ACHUCTBUS B TTOMYJISIIASIX
dhopM ecTecTBEHHOTO 0TOOpA.
OOBICHATH MPETTOCHUTKH TS IEHCTBUS
JBIDKYIIEH U CTaOUIN3UpYIOIIe Gpopm
€CTEeCTBEHHOTO 0TOOpA.

CpaBHHBaTh (POPMBI €CTECTBEHHOTO
oTOO0pa, JeIaTh BHIBOJIBI HA OCHOBE
CpaBHEHHUSI.
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[IpuMeHsTh UMEeIoIIMeCs 3HAHUS

0 €CTECTBEHHOM OTOOpE

1Tl OOBSICHEHUS ITPOLIECCOB,
MPOUCXOSIIIUX B MOMYJISIUSAX BUIOB
OpPraHHU3MOB

2.4

[Tpucnocob1eHHOCTD
OpraHMU3MOB Kak
pe3yabTar
MHUKPOIBOJIIOIUU

[Tprcnoco0IeHHOCTh OPraHU3MOB Kak
pe3ynbTaT MUKPO3BOJIIOLIMH.
Bo3HuKHOBEHUE MPUCTIOCOOICHU

y opranuzmoB. ApomMop¢o3sl 1
nauoananrtauny. [Ipumepst
IPUCIIOCOOJIEHUN Y OPIraHU3MOB:
Moposiornueckue, Gru3n0IOrHuecKue,
OMOXMMHYECKHE, ITOBEICHYECKIE.
OTHOCHUTENBHOCTH MPUCTIOCOOIEHHOCTH
OpraHU3MOB.

JemoHcTpauumn

TabauIbl ¥ CXEMBI:
«IToxpoBUTENBCTBEHHAs OKpACKA
KUBOTHBIX», «I Ipexynpexnaromas
OKpacka >KUBOTHBIX,
«Duznonornyeckue aganTanumn,
«IIpucnocob1eHHOCTh OPraHU3MOB U
€€ OTHOCUTEIIbHOCTD.
Oo6opynoBanme: repOapun pacTCHUI;
KOJUIEKI[UM HACEKOMBIX; Uyuesa NTHI U
3BEpeU C IPUMEPAMHU PA3IMYHbBIX
IIPUCIIOCOOJICHUA.

PackpbiBaTh coiepxaHue TepMUHA
MPUCIIOCOOJIEHHOCTh OPraHNU3MOB
(amanranus), apomopdos,
UIN0AIaNITaIHs.

[IpuBOANTH KOHKPETHBIC TPUMEPHI
MIPUCTIOCOOJICHUI OPTaHU3MOB
(Mopdoiiornyeckue, GprU3n0JIOTHIECKUE,
OMOXUMHUYECKHE, TTOBEICHUCCKHE).
OOBSICHATH MEXaHU3M BO3HUKHOBCHHS
MPUCTIOCOOJICHUI Y OPTaHU3MOB.
[IpuBoauTh MpuMepsl apoMop(H030B U
WJINO0ATANTANN Y PACTCHUN U
KUBOTHBIX.

OOBIICHATH posib apoMop(o30B

B OCBOCHHMH OpPTaHU3MaMH1 HOBBIX CPE/T
oOHuTaHUS.

OOBSICHATB POJTH UTNOATATITAIIHMA

B MPUCIIOCOOJIEHUU OPTaHU3MOB

K KOHKPETHBIM YCJIOBHUSIM CPEJIbI.
JIoka3bIBaTh OTHOCUTEIIBHBIN XAPAKTEP
MPUCTIOCOOJIEHHOCTH U TPUBOIUTD
MpUMEPbI OTHOCUTEIBHOCTH aJaNTallui.
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JlabopaTtopHasi padora
«IIpucnocobieHus OpraHu3MOB U UX
OTHOCUTEJIbHAS LIEIECO00Pa3HOCTHY.
JlaGoparophasi paGora

«M3yuenne apomop}o30B u
WIMOATANTAlNN Y PACTCHUH U
YKUBOTHBIX)

PackpbIBaTh 3HaUECHUE ABUKYIIUX CUJT
ABOJIFOLMU B (DOPMUPOBAHHUU
MPUCIIOCOOJICHU I

2.5

Bun, ero xpurepun n
CTPYKTypa

Bupa, ero xputepuu U CTpyKTypa.
JdemoHcTpauumn

Tabuauuel u cxembl: «Kpurepuu Buga,
«Buapl-nBoiiHuKn», « CTpyKTYypa BUa
B IIPUPOAEH.

Oo6opynoBanme: repdapun pacTeHUM;
KOJUIEKI[UM HACEKOMBIX; Uydesa NTULl 1
3BEpEN pa3HbIX BUIOB.
JlabopaTopHasi padota

«CpaBHEHME BUIOB

10 MOP(}HOJIOTHYECKOMY KPUTEPHUIO»

PackpsiBaTh copepkaHue TEPMUHOB U
MIOHATHUH: BUJ, KpUTEPHUH BHUJIA,
moIMMOP(U3M, BUIBI-IBOMHUKH, apeall,
AKOJIOTHYECKAs HUIIA, TTOMYJISITHS,
BHJIOBOM KapUOTHUII, KOCMOTIOJIUTHI,
SHJEMUKH, TTOABUIBI, SKOTHIIBI.
XapakTepru3oBaTh KPUTCPUU BH]IA
(MopdostornyecKuii, reHeTUYECKUH,
OMOXUMUYECKUN, TEeOrpaPUIECKUH,
AKOJIOTHYECKUM, OMOXUMHUYECKUI).
OOBSACHITH HEOOXOTUMOCTD
HCITOJIb30BAHUS BCEH COBOKYITHOCTH
KPUTEPHUEB JIJIS OTIPEACIICHHUS BHIOBOM
MIPUHAJICKHOCTH OpraHu3Ma.
ITepeuncnsaTb OCHOBHBIE
BHYTPHUBHUIOBBIC TPYTIITUPOBKH.
OOBSICHATH MPUYUHBI CYIIIECTBOBAHUS
MOHO- ¥ TIOJTUTUTTUYCCKUX BUIOB.
CpaBHUBATH BUJBI 110
MOP(}OIOrHUECKOMY KPUTEPHUIO
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2.6

BunoobOpa3zoBanue Kak
pe3yybTar
MUKPOIBOJTFOITUH.
CBs3b
MUKPOAIBOJTIOIUH U
SIHUAEMHOIOTHU

BunoobpaszoBanue kak pe3yabTaT
MUKPOIBOIOITUHU. M30msust —
KJIF0ueBOM (hakTOp BUI000pa30BAHMSL.
[Tytu 1 cnoco6b1 BuI000pa30BaHUs:
ajutonaTpudeckoe (reorpaguieckoe),
CUMITIATPUYECKOE (IKOJIOTUYECKOE),
«MTHOBEHHOE» (TIOJIATIIION TH3AITHS,
rubpuauzanus). JuTensHOCTh
HBOJIIOIIMOHHBIX MPOIIECCOB.
Mexanu3mbl (HOPMUPOBAHUS
OMOJIOrMYECKOro pa3sHo00pasusl.
Ponb 3BosIOLIMOHHON OHOT0THA

B pa3paboTKe HAYYHBIX METOJIOB
COXpaHeHUs1 OMopa3HO0Opa3usl.
MuUKpO3BOJIIOLINS U KOIBOJIOLIUS
Tapa3uToOB M UX X0351eB. MEeXaHU3MBI
(bopMHpPOBaHUS YCTONIMBOCTH

K aHTHOMOTHKAM U CITIOCOOBI OOPHOBI
C HEN.

JdemoHcTpanuun
Tabauusl 1 cxembl: «CI1ocoObI

BUJI000pazoBaHusy, «I eorpadguyeckoe
BUI000pa30BaHue TPEX BHUIOB
JaHABIIIEN», « IKOJIOTUYECKOe
BUJI000pa30BaHuE BUI0B CUHUID,
«ITommmnonae! pacrenuin», «KamyctHo-
peAeUHbIN THOPUIY.

PackppiBath copepkaHne TEPMUHOB H
MOHSATHUH: BUA000pa30BaHUE, N30SI,
KODBOJTIOLIHA.

XapakTepru30BaTh BUI000pa30BaHUC
KaK pe3yJbTaT MUKPOIBOJIIOIUH.
OOBICHATH POJIb UOJISILIUN

B 00pa30BaHUU HOBBIX BUJIOB.
XapakTepu3oBaTh pa3IuyHbIe CIIOCOOBI
BUJ1I000pa30BaHusl (aJUIONATPUIECKOE,
CUMIIATPUYECKOE).

[IpuBOANTH KOHKPETHBIC TPUMEPHI
BHJIOB, 00Pa30BaBIITUXCS PA3THIHBIMH
crnoco0amu.

[IpumeHnsaTh 3HaHUST CIOCOOOB
BU1000pa30BaHUs 1711 OObSICHEHUS
MPUYUH MHOTO00PAa3usi BUJOB.
OOBSICHATH BOBHUKHOBECHHE
YCTOMYMBOCTH MATOTEHOB

K aHTUOMOTHKAM
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O0opynoBanme: repbapuu pacTeHU
OJIM3KUX BUIOB, 00Pa30BaBIINXCS
Pa3IMYHBIMU CIOCO0AMHU

HToro 4yacoB o Teme 14
3 Tema «Makpo3BoJIIOLMS U €€ Pe3yJIbTaThI»
3.1 | Makpo3BOOIIHS. 1 Mertoabl n3ydeHHs: MAaKpOIBOJIIOLIHAH. PackpeiBath conepxaHue TEPMUHOB U
[TaneonTONIOTMUECKUE [TasmmeoHTONOTNYECKUE METOBI MTOHSATHN: MAaKPOIBOJIIOLIMS
METO/Ibl U3YUCHUS u3ydeHus sBosronuu. [lepexonnsie (putorenes), nepexoHbie HOPMBI,
HBOJIIOLIAH (opMbI U GUIOTEHETUUECKUE PSIIbI (uUIOreHeTuYECKUue PAbI,
OpPraHU3MOB. [IAJICOHTOJIOT U
JdemoHcTpanuu XapakTepu30BaTh MAKPOIBOJIOIHUIO KaK
TaOauiib! 1 cXeMbl: HaJBUJIOBYIO 3BOJIIOLMIO 00pa30BaHUs
«DunoreHeTHUECKUI P JIOIAANY, KPYIHBIX TAKCOHOMUYECKUX €JINHUII.
«ApxeonTepukcy, «3Bepo3yobie OOBACHATH 3HAYCHHE
smepb», «Creronedanby, MaJICOHTOJIOTHYECKUX HUCCIIeI0BaHUMN
«Punnopute, «CemeHHbIE 11 TIOJTy4eHusl (DaKTOB HBOJIIOLIUU
NanoOpPOTHUKW. OpraHU3MOB.
O0opynoBaHHe: KOJUIEKIIUH, [TpuBOAUTH MPUMEPHI OPTaHNU3MOB,
repOapuu, MyJISKM HCKOITAEMBIX OTHOCALIMXCS K EPEXOIHBIM (hOpMaM.
OCTATKOB OPraHU3MOB HasbiBaTh rpymnmbl OpraHu3MoB,
JUISL KOTOPBIX BOCCTAHOBJIEHBI
(bunoreHeTuYeCcKue psaabl.
CpaBHUBATh NPOLIECCHI
MaKpOA3BOJIIOIMU U MUKPO3BOJIIOLUN
3.2 | buoreorpaduieckue 1 buoreorpaduueckue metoapl n3ydenus | PackpriBaTh cojepkaHue TEPMUHOB U
METO/Ibl U3yUYEHUS sBomonnu. CpaBHeHHE (DIOPHI U HOHSTHI: Ororeorpadusi, SHAEMUKH,
HBOJIIOLIMU (payHbBI MATEPUKOB U OCTPOBOB. PEJIUKTBHI.
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buoreorpaduueckue odbmactu 3emiu.
Buabl-sH1eMUKH U PETUKTHI.
JdemoHCcTpauumn

TabauIIbl ¥ CXEMBI:
«buoreorpadudaeckue 30HbI 3eMITN»,
«JIpeiid KOHTUHEHTOBY, « PETUKTHI».
Oo6opynoBanme: repoapuu; KOJUICKIIUN
HACEKOMBIX

OO00CHOBBIBATh 3HAYEHUE
ouoreorpaduu sl U3YICHUS
HBOJIIOLIMY OPTaHU3MOB.

[lepeuncnars Ouoreorpaduieckue
o0nacTu 3eMJid U OOBSICHATD IPUUUHBI
WX BBIJICIICHUSI.

CpaBHuBath ¢iopy u dhayHy MaTEPUKOB
1 OCTPOBOB, PACTCHHSI M )KUBOTHBIX
pa3HbIX Ouoreorpaguueckux o0IacTe.
[IpuBOAUTH PUMEPHI PEITUKTOBBIX
OpraHU3MOB, BHJIOB-YHICMHUKOB.
OOBSICHATH MPUYUHBI COXPAHEHUS
BUJIOB DHIEMHUKOB U (OKHUBBIX
MCKOIIa€MBbIX»

3.3

DMOPHUOTOTUYECKUE U
CpPaBHUTEIHHO-
MopdoornuecKue
METO/Ibl U3YICHUS
HBOJTIOIUHU

OMOpPHOJIOrMYECKUE U CPAaBHUTEIILHO-
MOp(hOI0THUYECKUE METO bl U3YUCHUS
HBOJIIONINH. | eHeTHYECKIEe MEXaHN3MBI
HBOJIIOIIMY OHTOTEHE3a U MOSBICHUS
HBOJIFOLIMOHHBIX HOBIIECTB.
["'oMonioruyHbIe U aHATIOTUYHbBIE
oprassl. PyaiumeHTapHbie opraisl U
aTaBU3Mbl. MOJIEKYIISAPHO-
TeHETUYECKUE, ONOXUMUYIECKUE U
MaTeMaTHYECKHE METObI H3yUCHUS
HBOJIIOLIMU. | 'OMOJIOTHYHBIE TE€HBI.
CoBpeMeHHbIE METO/IbI IIOCTPOCHUS
(pUIIOreHeTHYECKUX IEPEBHEB.

PackpbiBaTh cofepkaHue TEPMUHOB U
MOHATUI: AMOpuUoNorus, Mmopdoiorus,
TOMOJIOTUYHBIE U aHAJIOTUYHBIE OPTaHbl,
PYJIMMEHTHI, aTaBU3MbI, OMOXUMHYECKas
TOMOJIOT .

XapakTepu3oBaTh SIMOPHOIOTHUECKHE,
CPaBHUTEIBHO-MOP(POJIOTHUECKHE,
MOJIEKYJIIPHO-TE€HETUYECKHE,
OMOXUMHUYECKHE, MATEMATUYECKHE
METO/Ibl U3YUYEHUS IBOJIIOIUH.
OOBsICHATH 3HaYEHUE SMOPHUOJIOTHUH,
CpaBHUTEIHHOU MOP(}OIOTHH,
MOJIEKYJISIPHOM T€HETUKHU, OMOXUMUM,
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XPpOMOCOMHBIE MyTallMU ¥ SBOJIIOIUS
T€HOMOB.

JdemoHCcTpauumn

[Toptpersl: K. M. Bap,

A. O. Kosanesckuii, ®. Mromep,

. I'ekkenb.

Tabmuiel 1 cxeMbl: «HadanpHbIe
CTaJuy YMOPUOHATBLHOTO Pa3BUTHS
IMO3BOHOYHEBIX KHBOTHBIX),
«I"OMOJIOTHYHBIC U aHAJTOTUYHBIC
Opra"b, «PyaAuMEHTBI», « ATaBU3MBD»,
«XpPOMOCOMHBIE HA0OOPHI YEJIOBEKA U
IITUMIIaH3E.

Oo0opyaoBaHme: KOJUICKIINH,
repobapun, MyJISIKM TOMOJIOTHYHBIX,
AQHAJIOTUYHBIX, PYAUMEHTAPHBIX
OpraHoB U aTaBU3MOB

OMonHGOPMATHUKH JIJISI U3YUCHUS
ABOJIIOIIMU OPTaHU3MOB.

Ouenusats Bknaza A. O. KoBasieBckoro
B Pa3BUTHUE HBOJIIOLIMOHHOTO YUYCHHS.
OnuchIBaTh TCHETUYECKUE MEXAHU3MBI
ABOJIIOLIMM OHTOTEHE3a U TOSIBJICHUS
ABOJIIOIIMOHHBIX HOBIIECTB.

[IpuBOIUTH MPUMEPHI ATABU3MOB U
PYAMMEHTAPHBIX OPTAHOB Y PA3JIUYHBIX
OpPTraHU3MOB U OOBSICHATH IPUUYUHBI UX
MOSIBJICHHUSL.

[IpuBOIUTH IPUMEPHI TOMOJIOTUUHBIX U
aHAJIOTUYHBIX OPTaHOB.

CpaBHUBATH CTPOEHNE OPTaHOB

Yy OpraHu3MOB Pa3HbIX
CUCTEMATHUYECKUX TPYIIIL.

[IpuBoAUTH IPUMEPHI OMOXUMUYECKOM
Y TEHHOW TOMOJIOTHH.

OnenuBarth 3HaUCHHUE OMOMH(DOPMATHKU
JUJI U3YUEHUS 3aKOHOMEPHOCTEN
ABOJTIOIINHT

3.4

OO61ue
3aKOHOMEPHOCTH
DBOJIFOLIAHN

OO61ue 3aKOHOMEPHOCTH (TIpaBuUJIa)
sBOMOLIMU. [Ipunyun cmenvl yHKyuil.
HeoGpaTumMocTs 3BOJTIOIUN.
AnanTyuBHas paavaiuys.
HepaBHOMEpHOCTH TEMITOB 3BOJIIOLIMH.
JdemoHcTpanuun

PackpbiBaTh cofiep:kaHue TEPMUHOB U
HNOHSTUN: cMeHa (YHKIIUI OpraHoB,
HEOOPATUMOCTH DBOJIIOIMH, aJalITUBHAS
paauarus, HEpaBHOMEPHOCTh TEMIIOB
HBOJIFOLIMH, YEPEJOBAHUE ITIaBHBIX
HaITPaBJICHUH 3BOJIIOLIAH.
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Tabauusl 1 cxembl: «I 1aBHBIE
HaIpaBJIEHUS IBOIOLUNY, «O01IHe
3aKOHOMEPHOCTHU 3BOJIFOLIHMY

AHaIU3UPOBATh NPUUYUHBI YEPETOBAHUS
TJIaBHBIX HANPABJICHUUN 3BOIIOIUU.
[IpuBOINUTH PUMEPHI TPOUCXOKICHHUS
OPraHu3MOB OT
HECTEHIUAIM3UPOBAHHBIX MPEJIKOB U UX
MIPOTPECCUPYIOLIEH CeUaIn3alyu.
OOBsICHATH MPUYUHBI HEPABHOMEPHOCTHU
TEMIIOB DBOJIFOLIAH.

[IpuBOAUTE ITpUMEPHI AJAIITUBHOU
paauanuy y OpraHu3MoB.

OOBICHATH TPUUMHBI HEOOPATUMOCTH
ABOJIIOLINHU

Nroro yacos o teme 6
4 | Tema «IIpoucxo:kaenue u pa3BuTHe ;KU3HU HA 3eMiie»
4.1 | l'unmote3sl 2 Hayunbie runoTessl MpOUCXOKICHUS PackpsiBaTh conepxanne TEPMUHOB U

BO3HUKHOBEHUS KU3HUA
Ha 3emiie

KU3HU Ha 3emiie. AOUOTeHe3 u
nancnepmus. Jlonaydnsie
MIPEICTABIICHUS O 3aPOKIACHUN KUZHU
(xpearmmonnsm). I'unoresa
MIOCTOSIHHOT'O CaMO3apOKICHUS KU3HU
U €€ onpoBepkenue onbiramu O. Penu,
JI. Cnannanuanu, JI. ITactepa.
[IpoucxoxaeHue KU3Hu U
acTpoOHOJIOTHS.

JdemoHcTpanuun

[Moptpetsl: @. Peau, JI. Cniajmiannanu,

JI. ITacrep.

MOHATHUM: KpEallMOHU3M, BUTAJIU3M,
MaHcrnepMusi, abuoreHes.

N3naraTe Hay4HbIEC TUIIOTE3bI U TEOPUHU
ITPOUCXOKICHHUS )KU3HU Ha 3eMJIE.
OnuennBath Bkiajg @. Pequ,

JI. Cnannanuanu, JI. [Tactepa

B (popMHpOBaHUE HAYYHBIX B3IJISIIOB
Ha MPOUCXOKJICHUE KU3HU Ha 3eMJIe.
[lepeuncnsaTh cTaiuu pa3BUTHSI )KU3HU
Ha 3emJIe, COrJIacCHO TEOPUH OMOTI033a
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Tabmauip! 1 cxeMbl: «CxeMa oIbITa
@. Pequ», «Cxema onbita JI. IlacTepa
0 U3YYCHUIO CaMO03apOXKICHUS
KU3HI

4.2

OCHOBHBIE ATAITbI
HEOPTraHUYICCKON
ABOJIIOLIAHN

OCHOBHBIE ATaIlbl HEOPTraHUYECKOU
sBoonuu. [Inanerapuas
(reoyoruueckas) SBOIIOLHS.
XuMuueckas dDBOJIIOIHA. AOMOTreHHBIN
CHUHTE3 OPraHUYECKUX BEIIECTB

n3 Heopranmyeckux. OnsiT C. Muiepa
u I'. FOpu. O6pa3oBanue noauMepoB
n3 MmoHoMepoB. KoanepBarnas
runoteza A.M. OnapuHa, runoresa
nepBuuHOro OynboHa JIx. Xosaelina,
reHetudeckas runoresa ['. Ménnepa.
Pu6o3umsi (T. Yek) u runoresa
«vupa PHK» V. I'mnbepra.
dopmupoBaHrue MeMOpaH u
BO3HUKHOBEHUE MPOTOKIIETKH.
JdemoHcTpanuu

[Toptpetsi: C. Munnep, I'. FOpu,

A. WN. Onapun, Jx. XonjaeiH,

I'. Mémnep.

Tabauiel u cxeMbl: «Cxema orbITa
C. Munepa, I'. FOpu», «Otansl
HEOPTaHUYECKOMN IBOIOLIAN.

PackpbiBaTh copepaHre TEPMUHOB U
MOHSATUM: T€0JIOTUYECKasi SBOJIOLIUS,
XUMHUYECKasi SBOJIOLMS, A0MOTCHHBIM
CUHTE3, IEpBUYHAs aTMocdepa,
KOallepBaTHBIE KaIlJIu, puO03UMBI,
POOMOHTBHI.

XapakTepu30BaTh OCHOBHBIE ATAIlbI
XUMHYECKOU IBOTIOIUH.

Ha3zpiBaTh XMMHYECKHI COCTaB
nepBUYHOM atMochepsl 3emiu.
OuenuBats Bkaaa C. Muniepa,

I'. FOpu, T. Yeka, Y. I'unbepra

B (popMHpOBaHUE HAYYHBIX B3IJISIIOB
Ha MPOUCXOKICHUE )KU3HU HA 3EMIIE.
OnuceIBaTh yCIIOBHS, HEOOXOIUMBIC
JUIST aOMOTE€HHOr0 CUHTE3a
OPraHUYECKUX COCITMHCHUU.
ITpuBOAUTH IPUMEPHI MOJIEKY I,

Yy KOTOPBIX BO3HUKJIIU MTPOIIECCHI
F€HETUYECKOr0 KOMMPOBAHUSA U
(dhepMeHTaTUBHASI AKTUBHOCT.
O060CHOBBIBATh HEBO3MOXKHOCTh

113



denepanbHas padouas nporpamma | buonorus. 10-11 kimaccer (yriayOn€HHBIN ypOBEHB)

BupryanbHas 1abopaTopHasi padora
«MopgenupoBanue onbITOB Muiepa—
HOpu o n3yuennto abMOreHHOro
CUHTE3a OPraHUYECKUX COCIUHEHUIN

B IEpBUYHOMN aTMoOchepe»

MMOBTOPHOT'O BOZHUKHOBCHUS )KM3HU Ha
3emiie

4.3 | Ucropus 3emin u Uctopusa 3emiin u MeTOIbI €€ PackpriBatTh copep:xkaHue TEPMUHOB U
METO/IbI €€ U3yUECHUS n3y4deHus. FMickonaemble OpraHM4eCKUE | MOHSATHI: TEOXPOHOIOTHS
octaTku. [ eoxpoHonorus u €€ MeToApl. | (OTHOCHUTENIbHAS, AOCOJIFOTHAS ),
OTtHOCHUTEeNbHAS U a0COIOTHAS OKAMEHEIJIOCTH, METO/IbI
rEOXPOHOIOrus. I'€0XpoHOIOTHYECKast | T€OXPOHOJIOTUH, TEOXPOHOJIOTHYECKast
1IKaja: S0HBbI, 3PbI, IEPUOJIBL, SIIOXU. 1IKaja: 30HbI, Pbl, IEPUOJIbI, STIOXU.
JdemoHcTpanuu XapakTepu3oBaTh METOJbI H3YUCHUS
TabauIbl ¥ CXEMBI: HMCTOPUM 3EMIIU.
«I'eoxpoHOIOTHYECKAs KA. ITepeuncnsaTh pa3aesnbl
O0opynoBaHue: KOJJIEKIUN Ir€OXPOHOJIOTMYECKOMN IIKAJIBL.
OKAMEHEJIOCTEM, TTOJIE3HBIX OueHuBaTh 3HAYEHUE UCKOMAEMBIX
VCKOTIA€MbIX; MYJISKM OPraHUYECKHUX OCTAaTKOB JIJIs1 U3yUYEHHS] UCTOPUU
OCTaTKOB OPTaHU3MOB. pa3BUTHS )KU3HU HA 3eMIIE.
JlabopaTopHnasi padota OOBSICHATBH XapaKTep pacupeieIeHus
«/3ydeHue 1 OnMcaHue NCKOMaeMbIX HCKOIIa€MbIX OCTATKOB B 3€MHOM KOpE.
OCTAaTKOB JPEBHUX OPTraHU3MOB) CpaBHUBATh METO/bI A0COTIOTHON U
OTHOCHUTEIIbHON T'€0XPOHOJIOTHHI
4.4 | HayanbHbIC dTAIbI HauanbHble 3Tansl opraHnuecKon PackpsiBaTh coqiepkaHe TEPMUHOB U

OPraHUYECKOMN
JBOJIFOLIUU

sBositonnu. [losiBneHue u 3BorOIuUs
MIEPBBIX KJIETOK. DBOJIOIHS
meTabonu3ma. Bo3HHKHOBEHUE NTEPBBIX
skocucteM. CoBpeMEeHHbIE MUKPOOHBIE

ITOHATHN: «ITOCIEAHUN YHUBEPCAIbHBIN
oO1Iui Ipe1oK», OTHOKIJIETOUYHbIE
OpraHu3MBbl, IPOKAPUOTHI, JYKAPUOTBHIL,
CUMOUOTeHE3.
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OMOTUIEHKH KaK aHaJIOT TIEPBBIX

Ha 3emuie coobiiecTB. CTpOMATOIUTHI.
[IpoxapHOTBI U DYKapUOTHI.
[IpoucxoxaeHue 3yKapuoT
(cumOuoreHes3). DBOJIIOIIMOHHOE
IIPOUCXOKIECHUE BUPYCOB.
JdemoHcTpauun

Ta6auie! u cxeMbl: «HavanbHbIe 3TAMbI
OpraHu4YEeCcKoi 3BoMIOUNY, «CxeMa
00pa3oBaHUsI SYKapUOT MMyTEM
cuMmOuorenesa», «CTpoeHue BUpyca»

XapakTepu30oBaTh HaYaIbHbIC TATbI
OPTraHUYECKOM HBOJIIOIUH.

[TpuBoauTH MpUMEPH apoMOpP(HO30B
MEPBBIX OJIHOKJIETOYHBIX OPraHU3MOB.
XapakTepu3oBaTh OCHOBHBIE
MOJIOKEHUS U JI0KA3aTeJIbCTBA TUTIOTE3bI
cUMOUOTeHE3a.

JloKa3pIBaTh M0JIyaBTOHOMHOCTD
MUTOXOHJIPUM U MJIACTUJ, UX
MIPOUCXOKICHUE OT MPOKAPUOTHUECKUX
KJIETOK.

JlenaTh BBIBOJBI O 3HAUCHUU
BO3HMKHOBEHUS (POTOCHUHTE3A,
dbopMupoBaHus AApa A NajdbHEeHIero
Pa3BUTHS JKU3HU HA 3eMIIE.
XapakTepu30BaTh TMIIOTE3bI
MPOUCXOXKIEHUSI BUPYCOB

4.5

DBOJIIOIUS DYKAPUOT

[Ipoucxox1eHne MHOTOKJIETOYHBIX
OpraHu3mMoB. Bo3HUKHOBEHME
OCHOBHBIX TPYIII MHOTOKJIETOYHBIX
OpPraHU3MOB.

JdemoHcTpanuu

[loptpet: . 1. Me4yHUKOB.

Tabymibl ¥ cxeMbl: «HayanbHbIE TR
OPTraHUYECKOM HBOOIUNY, «Cucrtema
YKUBOU MPUPOIBD)

PackpoiBath comepxanue TEPMUHOB U
MOHSATHUH: TIPOKAPHUOTHI, SYKAPUOTHI,
MHOTOKJICTOYHOCTb, CIICITUATH3AITNS
KJIETOK, BUPYCHI.

XapakTepru30BaTh MPOUCXOKICHUE
MHOTOKJIETOYHBIX OPTaHU3MOB.
CpaBHUBaTH 0COOCHHOCTH
AYKaApPUOTUYECKHUX U TPOKAPHUOTUUECKUX
OpPraHHU3MOB.

Ha3zbiBaTh ocHOBHBIE apOMOP(O3BI
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9YKApHUOT U OLCHNUBATHb UX 3HAYCHUC IJIsA
ﬂanbﬂeﬁmero Pa3BUTHUA )KU3HU

4.6 | OCHOBHBIC dTaIbI OcCHOBHBIE 3Tanbl 3BOJIOLUHU BEICHINX | PackphIBaTh coAep:KkaHUE TEPMUHOB U
HBOJTIOIUU pactenuii. OCHOBHbBIE apOMOP(HO3BI MOHSITUNA: BOAOPOCTH, PUHUODUTHI,
pPacTUTENBHOTO MUPa pacTeHui. BbIXxoj pacTeHuil Ha Cylly. | MXH, TalIOPOTHUKOOOpa3HbIE, CEMEHHBIE

[TosiBNeHUE CIOPOBBIX PACTEHUM U MarnopoOTHUKH, TOJIOCEMEHHEIE,
3aBO€BaHUE UMU cymiu. CeMeHHbIe MOKPBITOCEMEHHBIE, OecIionoe
pactenust. [IpoucxoxaeHue BETKOBBIX | MOKOJIEHHE (CrIOpOo(UT), MOJI0BOE
pacTeHUM. nokoJjieHue (ramerour).
JemoHcTpanumn [lepeuncnsaTb OCHOBHBIE 3TAIbI
Tabauirel U cxembl: «ApoMopdh03bl ABOJIFOLIUM PACTUTEIBHOTO MUPA.
pacteHui», «Punnopursy, HaswiBaTh 0CHOBHBIE apoMOP(hHO3bl
«OIHOKIIETOYHBIE BOJOPOCIINY, PAcCTEHHII U OLICHUBATh UX
«MHOTOKJIETOUHBIE BOJIOPOCIIH, HBOJIIOLIMOHHOE 3HAYEHUE.
«Mxn», «IlamopoTHUKNY, CpaBHUBATh 0COOEHHOCTHU CTPOEHUS
«I"omoceMeHHbIe pacTeHus», «Opranbl | paCTEHHH pa3HBIX OTAEIOB
LIBETKOBBIX PACTCHUI.
OobopynoBanme: repbapuu pacTeHUI
Pa3JIMYHbBIX OTJIEIIOB.
IIpakTnueckas padora
«M3yueHne 0cOOEHHOCTEHN CTPOEHUS
pPACTEHUH PA3HBIX OTIICIOB)

4.7 | OCHOBHBIE DTAIIbI OCHOBHBIC ATaITbl YBOJIFOIIUHN PackpsiBaTh coqiepkaHe TEPMUHOB U

HBOJTIOLIUM )KUBOTHOTO
Mupa

KUBOTHOTO MHpa. OCHOBHBIE
apomMop}o3bl )KUBOTHBIX. BeH icKas
¢dayna. KemOpuiickuii B3pbIB —
MOSIBJICHHE COBPEMEHHBIX TUIIOB.

MOHSATUI: IPOCTEUIINE, TIIACTUHYATHIE,
KUIIEYHOIIOJOCTHBIE, INIOCKUE YEPBH,
YJICHUCTOHOTHE, PbIObI, 3eMHOBOIHbBIE,
MIPECMBIKAOIINAECS, IITULLBI,
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ITepBbie XOpIOBBIE )KUBOTHBIE. JKU3HB
B BOJIe. DBOJIOIUS TO3BOHOYHBIX.
[Ipoucxoxnenue ampuodHii u
pentwimi. [IpoucxoxaeHue
MJIeKONUTAOMUX U ntuil. [Ipunimn
KJroueBoro apomoposza. OcBoeHue
0EeCIO3BOHOYHBIMU U TO3BOHOYHBIMU
KUBOTHBIMH CYIIIU.

JdemoHcTpauumn

Tabnuibl 1 cxembl: «Cxema pa3BUTHS
KUBOTHOTO MUPa», «KApoMop(o3bl
XKUBOTHBIX», «[Ipocreitmuey,

«Kumreunononoctaeiey, «llmockue
yepBu», «YimeHucToHorue», «Pe1oby,
«3eMHOBOJIHEICY,
«ITpecmbikaromuecs», « [ ITuubn,
«MEKOUTAIOIIHE.
Oo6opynoBanue: KOJUICKIIUN
HACEKOMBIX; BJIAYKHbBIC TIPenapaThl
YKUBOTHBIX; PAKOBHUHBI MOJUTFOCKOB;
KOJUICKITUH MTJIOKOXKHX; CKEJICThI
MMO3BOHOYHBIX KUBOTHBIX; Uyuesia ITUIL
Y 3BEPEU.

IpakTnueckasi padora

«M3ydenne 0coOOEHHOCTEH CTPOCHUS
ITO3BOHOYHBIX KUBOTHBIX)

MJIEKOITUTAIOIIME, SKTOIEPMA,
’HTO/IEPMa, ME30JiepMa, ABYCTOPOHHSISA
CUMMETpPHS, TETNIOKPOBHOCT.
[lepeuncnsiTh OCHOBHBIE ATAIbI
HBOJIIOLINU KUBOTHOTO MHpA.
Ha3zbiBaTh OCHOBHBIE ITpeaanTaINH,
CIIOCOOCTBOBABIIUE BBIXO/Y )KUBOTHBIX
Ha cymry.

OneHuBaTh 3HAYCHUE PA3BUTHUS
HEPBHOM CUCTEMBI JIJIs1 IPUCTIOCOOIEHUS
’KMBOTHBIX K YCJIOBUSIM OKpY>KaroIen
Cpeabl.

OOBACHATH NPUYNHBI BOITIOIIMOHHOTO
paciBeTa HaCEKOMBIX, KOCTHBIX PBIO,
NTUIL], MJIEKOUTAIOIINX
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4.8

Pa3Butue xn3au
Ha 3emMiie

Pa3BuTHe XU3HU Ha 3emiie 1O 3paM U
IepUOJaM: apXxeu, MPOTEPO30H,
1aJIC030M, Me3030i, KalftHO30M. O0mas
XapaKTEepHUCTHKA KJIuMaTa u
reoJIornyeckux npoueccos. [losBnenue
Y PACLBET XapaKTEPHBIX OPraHU3MOB.
VYrieobpa3zoBaHue: €ro yciaoBus U
BIIMSIHUE HA Ta30BbIM COCTaB
aTMocdepsl.

MaccoBsie BBIMUPaHUS —
AKOJIOTUYECKNAE KPU3UCHI IPOLIOTO.
[IpuuuHbI U CIEACTBUS MaCCOBBIX
BbIMHUpaHHil. COBPEMEHHBI
9KOJIOTUYECKUN KPU3HC, ETO
ocobenHoctH. [Ipobiema coxpaHneHus
O6ropazHoobpasus Ha 3emIie.
JdemoHcTpanuu

Tabuuubl u cxembl: «Pa3Butre KU3HU
B apXEUCKOU 3pe», «Pa3zButue xu3Hu
B IIPOTEPO30UCKOM 3pe», «PazBurtne
YKA3HU B TIAJICO30MCKOU 3pe»,
«Pa3BUTHE KU3HU B ME3030MCKOM dPER,
«Pa3BuTHe K1U3HU B KANHO30MCKOU
ape»

PackpsiBaTh cojiepKaHUE TEPMUHOB U
MIOHATUM: apXel, apxeOaKTepuH,
[IMaHOOAKTEPHH, IPOTEPO3OH,
najaeo30i, KeMOpuUid, OpJOBUK, CUITYD,
JIeBOH, KapOoH, rnepmb, [Tanres, Teruc,
TPUIIOOUTHI, pUHHUO(DHUTHI,
PAKOCKOPIHOHBI, TAHIIUPHBIE PHIOHI,
KOTHJIO3aBpbl, M€3030M, [ OH/1BaHa,
JlaBpa3zus, Tpuac, 1opa, MeJ, XBOWHBIE,
TMHKTOBbI€, CATOBHUKOBBIE,
O€JIEeMHUTBI, aMMOHHTBI, TUHO3ABPHI,
apXEONTEPHUKC, TOKPBITOCEMEHHBIE,
KalHO30M, MaJICcOTeH, HEOT'€H,
AHTPONOreH, MacCOBOE BEIMUPAHHUE.
XapakTepu30BaTh Pa3BUTUE KU3HU
Ha 3eMJIe TI0 3paM U MEPHUOJIaM.
VYcranaBanMBaTh 3aBUCUMOCTD MEXK]TY
re0JIOTMYECKUMU MPOLIECCAMH,
M3MEHEHUSIMU KJIIMMAaTa U MPOLeCCaMU
B )KMBOM MPUPOJIE.

OOBSICHATH TPUYUHBI pACIIBETA
CHUCTEMATHYECKUX IPYII OPTaHU3MOB
B PA3JIMYHBIE PbI U IEPUOIBI.
AHaNMM3UpOBaTh MPUYUHBI U CIICICTBUS
MACCOBBIX BBIMUPAHUU.

Ha3piBath 0OcHOBHBIE apoMOp(}HO3bI
PacTEeHUN U )KUBOTHBIX.
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[TpuBOANUTE IPUMEPHI TEPEXOTHBIX
¢dbopM OpraHU3MOB.
AHanM3upoBaTh MMyTH PEIICHUS
npoOJIeMbl COXpaHEHUS
Oropa3zHooOpasus Ha 3emiie

4.9

CoBpeMeHHas cucteMa
OpraHU4eCcKOT0 MUpA

CoBpemeHHas cCUCTEMa OPTaHUYECKOTO
mupa. [IpuHimne kaaccudukanum
opranu3mMoB. OCHOBHBIE

CUCTCMATHYCCKUC I'PYIIIIBI OPIaHU3MOB.

JdemoHcTpauumn
Tabsuubl u cxembl: «CoBpeMeHHas
cUucTeMa OpraHu4ecKoro MUpa»

PackpeiBaTh coep)kaHne TEPMUHOB U
MOHATUHN: OaKTEPUH, APXEH, BHICIIINE
pacTeHus, 3eNEHBIE BOJIOPOCIIH,
OarpsiHku, Oypbie BOJIOPOCIIH,
MOXOBU/THBIE, TATOPOTHUKOBUIHEIE,
XBOIIICBUIHBIC, TUTAYHOBUIHBIC,
rOJIOCEMEHHbBIE, TOKPHITOCEMEHHBIE,
MPOTHUCTHI, KUIIICYHOTIOJIOCTHBIE,
TJIOCKUE YEePBU, KPYTIIbIC YEPBH,
KOJIbYaThle YEPBH, WICHUCTOHOTHE,
MOJUTIOCKH, UTTIOKOKUE, XOPJAOBbIE,
rpuOBbI, TUITANHUKA, BUPYCHI.
XapakTepu3oBaTh COBPEMEHHYIO
CHUCTEMY OPTaHHYECKOTO MHPA;
Ha3bIBaTh OCHOBHBIC CUCTEMATHYCCKUE
IPyNIB OPTaHU3MOB.

OOBSICHATH PUHIIATIBI KJTACCU(PUKAIIIH
OpraHU3MOB.

[TepeuncrisiTh OCHOBHBIC IPU3HAKH
MPOKAPUOT, PACTEHUH, )KUBOTHBIX,
rpruOOB, KPACHBIX U OYPBIX BOAOPOCIICH.
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[IpuBOINUTH IPUMEPHI IPEICTABUTEIEH
OCHOBHBIX CUCTEMATHYECKHUX TPYIIIT
OpPTraHU3MOB

HToro 4yacoB o Teme 15
5 Tema «IIpoucxokaeHue 4eJ10BEKa — AHTPOIOT eHe3»
5.1 | AHTpomonorus — 1 Pa3nensl 1 3a1a4n aHTPOIOJIOTUH. PackpeiBaTh conep:kaHue TEPMUHOB U
HayKa O YEJIOBEKE MeToabl aHTPOIIOJIOTHH. MOHSATUI: aHTPOIOJIOTHSI, MOP(OJIOTHS,
JdemMoHCcTpanumn AHTPOIIOTE€HE3, AaHTPOIIOMETPHUS,
Tabsauubl u cxembl: «MeTobl PEKOHCTPYKLIHS, APXEOJIOT U,
AHTPOIIOJIOT UMY . THOrpadus.
OO6opynoBanme: MyJsKU HaspiBaTh paszeins! 1 3a1a4u
OKaMEHEJOCTEN, IPEAMETOB AHTPOIIOJIOT U H.
MaTepUAIILHON KYJIbTYPbI IIPEAKOB XapaxkTepu3oBaTh METOBI
yesoBeka; (hoTorpaduu HaX0J0K AQHTPOIIOJIOTMH U CPABHUBATH UX MEXKIY
MCKOIIAEMBIX OCTAaTKOB YEJIOBEKa co0oil.
BriensaTs BOIpOCH! 3BOIIOLAN
YEJI0BEKA, UCCIIEyEMBbIE IIPU TOMOLIU
Pa3JIMYHBIX METOJIOB
5.2 | Pa3Butne 1 CranoBieHuE PEICTaBICHUI PackpeiBaTh copepkaHue TEPMUHOB U
IIPEACTABICHUN O MPOUCXOXKACHUU YEIIOBEKA. IIOHSATHN: aHTPOIIOIE€HHAsl TEOPUs,
O IPOUCXOKIAECHUN Penurnosnsie Bo33peHuUs. TpyaoBas Teopusi, Homo sapiens.
YyeJoBeKa CoBpeMEeHHbIE HAYYHBIE TEOPHH. Ouenusats Bkian Y. JlapsuHa

JdemoHcTpanuu

IToprtper: Y. {apBuH.
Ta0au1ie! U cXeMbl: «MeTOIbI

AHTPOIIOJIOTHU .

B Pa3BUTHUE NIPEACTABICHUM

O MPOUCXO0KICHUU YEIIOBEKA.
AprymMeHTUpPOBAHHO KPUTHUKOBATH
PEIUTHO3HBIE PEICTABICHUS
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OobopynoBanme: MyssiKu
OKaMEHEJIOCTEH, TPEIMETOB
MaTepuaIbHON KyJIbTYphI PEAKOB
YeJI0BeKa; penpoaykiuu (potorpadum)
KapTHH ¢ MU(DOJIOTHUECKUMHU U
OMOJIEHCKIMU CIOKETaMU
IIPOUCXOXK/ICHUS YeJIOBEeKa

0 IIPOUCXOXKICHUH YEJIOBEKA C IIO3ULIUU
€CTECTBEHHBIX HAYK.

XapaxkTepu3oBaTh HAYYHbIE TEOPUU
IIPOUCXOKICHHS YEIIOBEKA

5.3

MecTo uenoBeka
B CUCTEME
OpraHUYeCcKOro MUpa

CX0ACTBO YenoBeKa C )KUBOTHBIMH.
CucreMaTndecKoe MOJI0KEHNE
yesoBeka. CBUIETENBCTBA CXOICTBA
YeJI0BEKa C )KMBOTHBIMU:
CpPaBHUTEIBHO-MOP(OJIIOTHUECKHE,
aMOpHOIOTHYECKUE, (PU3UOIIOTO-
OMOXHMMHYECKHE, TOBEJICHYECKHE.
OTnuyus 4enoBeka OT )KUBOTHBIX.
[IpsAMOX0XKAEHNE U KOMILUIEKC
CBSI3aHHBIX C HUM IMPU3HAKOB. PazButue
TOJIOBHOTO MO3ra U BTOPOW CUTHAJIBHOU
CUCTEMBI.

JdemoHcTpanuu

Tabauitel U cxembl: «I 0J10BHOM MO3T
yesoBekay, «ernoBekooOpa3Hbie
00e3bsiHbIY, «CKelleT YeloBeKa 1
CKEJIET IIMMIaH3e», «PyTUMEeHThI U
aTaBU3MBbD».

Oo6opynoBaHme: CKENET YEIIOBEKA;
MOJIENb Yepera YeaoBeKa ! yepena

PackppiBath copepxanue TEPMUHOB U
MOHSTUH: PYJUMEHTHI Y YeJIOBEKa,
aTaBU3MBI Y YEJIOBEKa,
MPSMOXO0XKICHHE, BTOPasi CATHAIbHAS
cucTema.

OrnpenensaTe CUCTEMATUYECKOE
MOJIOKEHUE YEJIOBEKA B OPTaHUUYECKOM
MUpE.

BBISABIATE 4epTHI CXOJCTBA U PA3TAUMS
YeJIOBEKA U )KUBOTHBIX.
XapaKTepru30BaTh CBUACTECIIHCTBA
CXOJICTBA YEJIOBEKA M )KUBOTHBIX
(cpaBHUTENHEHO-MOP(OIOTUUECKUE,
sMOpuoIornYecKkue, Gu3noaoro-
OMOXHMHYECKHE, TIOBEJICHUYCCKHUE).
[IpuBOANTH MPUMEPHI ATABU3MOB U
PYJIMMEHTOB Y Y€JIOBEKa.

OnuceIBaTh MPU3HAKY YETIOBEKA,
c(hOpMHUPOBABIIINECS B CBSI3U

C IPEBECHBIM 00pa30M JKU3HU MPEIKOB
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IIMMIIaH3€; MOJEIb KUCTHU YEJIOBEKa U
KHCTH LLIMMITaH3€.

JlabopaTtopHnas paGora

«M3yueHne 0coOOEHHOCTEN CTPOEHUS
CKEJIETa YEJIOBEKa, CBSA3aHHBIX

C MPAMOXOKIECHUEM

U TIPSIMOXO0KJIEHUEM.

BbIBIATH IPUUMHBI 0OCOOCHHOCTEN
CTPOEHUS Yeperna 4yeJoBeKa

110 CPABHEHHUIO C YEJIIOBEKOOOPA3ZHBIMU
00€e3bsIHaMU.

CpaBHUBATH OPYIUMHYIO IEATEIBHOCTD
YeJIOBEKA U )KMBOTHBIX.

CpaBHUBAaTH OCOOEHHOCTH BhICIIEH
HEPBHOU JEATEIBHOCTH YEI0BEKA U
KUBOTHBIX

5.4 | JIBWKyIIHE CHITBI JIBrxymre cuisbl ((hakTopsbl) PackpriBath conepxkaHue TEPMUHOB U
(axTopsr) aHTpOIoreHe3a: OUOJIOTHYECKHE, MOHSTUH: HACJIEICTBCHHAs
aHTPOTIOTeHE3a coraibHbIe. COOTHOIIICHUE W3MEHYHMBOCTH, €CTECTBEHHBIN 0TOOD,

OMOJIOTHYECKHUX U CONMaJIbHBIX Opy,Z[I/II‘/JIHaH ACATCIIBHOCTD, I'PYIIIIOBOC
(GbakTOpOB B aHTPOTIOTEHE3E. COTPYJHUYECTBO, OOILIEHUE, PEUb.
JleMoHCcTpanun XapakTepru30oBaTh JIBUKYIIIHE CUITBI
TaOnuis! ¥ cxemsl: «/[BUXKylue CUIIbl | aHTPOTIOTeHE3a: OMOIOTUIECKUE
aHTPOTIOTCHE3a. COIMAJIbHBIE
Oo6opynoBanme: MyJISHKU PEIMETOB
MaTepUaIbHOU KYJIbTYpPhI IPEAKOB
YeJI0BEKa

5.5 | OcHOBHBIE cTAIUH OcCHOBHBIE CTaIMM AaHTPOIIOTEHE3A. PackpsIBaTh conepxanne TEPMUHOB U

aHTPOIIOreHE3a

PanHue uenoBekooOpa3Hbie 00€3bsIHBI
(MPOKOHCYJIbI) U PAHHUE TTOHTUJIBI —
o01ye NpeaKH YeI0BeKOOOpa3HbIX
00€3bsIH U JIt0JIeH. ABCTPATIONUTEKU —
JNBYHOTHE NPEIKH JIIoAcH. YenoBek

MOHSATUI: aBCTPAJIONIUTEK, UenoBek
yMeJbli, YenoBek psaMoXOasIni,
Yenosek refinenpoeprekuid, Yemonek
HEaHEPTaJIbCKUN, KPOMaHbOHELL,
JIEHHUCOBCKHUM 4eI0BeK, YeaoBek
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yMEJIbI, TIEPBbIE U3TOTOBJICHUS
opyauil Tpyaa. Uemosek
MPAMOXOAIINN U TIEPBBIM BBIXO/T
mrozieit 3a mpenensl Appuxu. Yenosek
reienp0eprekuii — o0 mpeaoK
HEAHJAEPTAIBLCKOTO YEJIOBEKA U
YEeJI0BEKa pa3yMHOro. Yemosek
HEaHJIEPTAIbCKAM KaK BU/JI JIFOJICHU
XO0JIOAHOI0 KIMMaTa. YenoBek
pa3yMHBIA COBPEMEHHOTO THIIA,
JICHUCOBCKHUI YEJI0BEK, OCBOCHUE
KOHTHMHEHTOB 3a IpejesiaMu AQpukHu.
[TaneoreHeTrka v NajJeOreHOMHUKA.
JemoHcTpauumn

[Toptperst: JI. JIuku, A. A. Porunckuii,
M. M. I'epacumos.

TaOauIbl U CXEMBI: « DBOIIOIUOHHOE
JIPEBO YEJIOBEKA», K ABCTPAJIONIUTEK,
«YenoBek ymenslity, «HenoBek
MPAMOXOAAIINNY, «JIeHUCOBCKHM
yenoBek», «HeanaepTaabliby,
«KpomanboHI1IbY, «IIpenku yenoBekay.
Oo0opyaoBanme: MOJIeNId TOpPCa
MIPEIKOB YEJIOBEKA; MYJISKU MPEIMETOB
MaTepUuaibHON KYJIbTYpPbl IPEAKOB
YyeJioBeKa

pa3yMHBII COBPEMEHHOTI'O THIIA,
[1aJICOT€HETUKA.

XapakTepu3oBaTh OCHOBHBIE CTAIUH
aHTPOIIOTECHE3A.

BBISABIATE NPOrPECCUBHBIE YEPTHI,
IIOSIBUBILIKECS Y NPEAKOB YEJIOBEKA
Ha Pa3HBIX CTAIUSIX aHTPOIIOTEHE3A.
[IpuBOINTH MPUMEPHI TPEACTABUTEIIEH
OCHOBHBIX CTaIMi aHTPOIIOIeHEe3a:
ONMCHIBATh UX aHTPOIIOMETPUUECKHE
JaHHbIE, 00pa3 KU3HU U OpYyus TPYyAa.
CpaBHHBaTh NPECTAaBUTEIEH OCHOBHBIX
CTaui aHTPOIIOTEHE3A
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5.6 | DBomonus DBOJIIOLIHS COBPEMEHHOT'O YEJIOBEKA. PackpwiBath copep:kaHue TEPMUHOB U
COBPEMEHHOTO EcTtecTBeHHBIN 0TOOD B MOIMYJISIIHAX MOHSATUN: MyTallMOHHBIN IIPOLIECC,
YeJoBeKa yesoBeka. MyTalmoHHBINA ITpoLiecC U noIMMOphU3M, MOMYJISIIUOHHbBIE

nosumopdusm. [lomynsimonnbie BOJIHBI, JIpel( reHOB, MUTpaLIys,

BOJIHBI, Apel( reHoB, MUTpalus u «3(hdexT ocHOBaTETNN.

«3(pdeKT OCHOBATENA» B MOMYIALMIAX | XaPaKTEPU30BATh POJIb ECTECTBEHHOIO

COBPEMEHHOI0 YEJIOBEKA. 0T0OOpa B MOMYJISALUAX COBPEMEHHOTO

JdemMoHcTpanumn yeJIOBEKa.

Tabnuibl v cxembl: «T1arbl 3BoJitoMK | OIleHUBaTh POJIb MYTAIMOHHOTO

YEJIOBEKa» nporiecca, NOnyJSIIMOHHBIX BOJIH,
apeiida reHoB, MUrpanuu, «3pdexra
OCHOBATEJIS» B ABOJIIOLIUU TOMYJIALINI
COBPEMEHHOTO YE€JIOBEKA.
[IpuBOUTH TpUMEPHI (HAKTOPOB,
CIIOCOOHBIX BBI3BATH MOIMYIISITUOHHBIC
BOJIHBI B DBOJIFOIIMHA COBPEMEHHOTO
YyeJioBeKa

5.7 | YenmoBedeckue pachl. Uenoseueckue pacol. [lonsitue o pace. | PackpbiBath copep:kaHue TEPMUHOB U

MexauciuImIMHapHbIe
METObI AHTPOIOJIOTUH

bosnpine pacel: eBponeongHas
(eBpasuiickasi), aBCTpaJIO-HETPOUIHAS
(?KBaTOpHUaIbHAS ), MOHTOJIOUHAS
(a3maTcko-amepuKaHckas). Bpems u
MyTH paccesieHus YejaoBeKa 1o
riaHere. EquHCTBO yenoBeueckux pac.
HayuHnast HECOCTOATEIHHOCTh pacU3Ma.
[IpucnocoOaeHHOCTh YenoBeKa

K Pa3HbIM YCJIOBHUSIM OKPYXKarolen

MOHATHI: paca, pacCOreHe3, pacu3M,
COLUAIIBHBIN JaPBUHU3M.
XapakTepru30oBaTh MPU3HAKU OOJIBITUX
pac 4eJjoBeKa: eBPOINECOUIHON
(eBpa3uiicKoit), aBCTpaIO-HETPOUTHOM
(?KBaTOpPUAIIBHOW ), MOHTOJIOUHOM
(a3uaTcKo-aMepUKaHCKOM).

BbISBISTH NPUYMHBI BOSHUKHOBEHUS
YeJIOBEUECKHX pac.
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cpensl. BnusiHue reorpaduyeckoit
cpenbl U naperida reHoB

Ha MOP(OJOTHIO U (PU3HOTIOTHIO
YeJI0BEKA.

MexIucuUIInHaApHBIE METOIbI

B r3uyecKom (OMOJIOrHIeCKOM )
AHTPOIIOJOTUU. DBOJIOINOHHAS
AHTPOMOJIOTHS U MAaJIC0aHTPOMNOIOT S
YEJIOBEYECKHUX MOMYJISIIUN.
buoconuanbHbie Hccaea0BaHUS
pupoabl uenoBeka. Mccnenosanne
KOABOJIIOLIUU OMOJIOTHYECKOTO U
COILIMAJIBHOTO B YEJIOBEKE.
JemoHcTpauumn

Tabnuib! u cxembl: «Pachl yenoBekay.
IIpakTnueckas padora

«3ydeHune FKOJI0THYeCKUX aanTalui
YEeJI0BEKa»

[IpuBOANTH IPUMEPHI ATANTHUBHBIX
IIPU3HAKOB Yy IIPEACTABUTENEN
4eJI0BEYECKHUX pac.

[TpuBOIUTH CBUETENBCTBA €IMHCTBA
IIPOUCXO0KJICHUS YEIOBEUYECKUX pac.
ConocTaBisaTh afanTUBHBIE THIIBI
JIIOJIEW C PaCOBBIMH IPU3HAKAMU.
JI0Ka3pIBaTh HAYYHYIO
HECOCTOATENIBHOCTh pacu3ma

HToro yacoB 1o Teme 10
6 | Tema «9KoJi0rusi — HAYKA 0 B3aUMOOTHOIIEHUSIX OPTAaHM3MOB M HAJIOPTAHM3MEHHBIX CHCTEM € OKPY:Kalomei
cpenon»
6.1 | 3apokneHue u 1 3apoKIEeHUE U Pa3BUTUE HKOJIOTUH PackpsIBaTh conpepxanne TEPMUHOB U

Pa3BUTUC SKOJIOTHH

B Tpynax A. I'ymbonsara, K.®. Pynbe,
H.A. CeBepruioBa, J. I'exkerns,

A. Tencnu, B.H. Cykauéna. Pa3nensl u
3a/1auu IKOJIOTUH. CBSA3b HKOJIOTUU

C IpyTMMH HayKaMH.

TOHSITUI: DKOJIOTHS, ayTIKOJIOT U,
CHHDKOJIOTHSI, DKOJIOTHSI COOOIIECTB 1
9KOCHCTEM, PKOJIOTHS BUJIOB U
TTOMYJISILIA M.

XapakTepu30BaTh OCHOBHBIE ITAIIbI
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JemoHCcTpauumn

[HoptpeTtsi: A. I'ymGonbaT,

K. ®@. Pynse, H. A. CeBep1ios,

2. I'ekkens, A. Tencnu, B. H. Cykaués.
Tabmauiel U cxeMbl: «Pa3nembl
SKOJIOTHUI

3apOXKIACHUS U Pa3BUTHS DKOJIOTUU KaK
HAyKH.

[IpuBoaUTH IPUMEPHI 0OBEKTOB
U3YUYEHHUS IKOJIOTUH.

HaspiBaTh OCHOBHBIE 33124, CTOSLIME
nepes y4€HbIMU-IKOJIOTaMHU.
YcraHaBaMBaTh B3aMMOCBA3b DKOJIOTHH
C IpyTUMU HayKaMHu

6.2

MeToabI PKOJIOTHH.
3Ha4YeHHe
DKOJIOTMYECKUX
3HAHWU JUISI YeJIOBEKa

Metoapl 3xomoruun. Ilomesbie
HaOIIOIeHUS. DKCIIEPUMEHTBI

B DKOJIOTMHU: TIPUPOJIHBIE U
nabopatopHbie. MojenupoBaHue
B 3KOJIOTUH. MOHUTOPUHT
OKPY’KarOIIEU CPEbI: JIOKAIbHBIN,
pEruoHAIBHBIN U TJI00ATBHBIIH.
3HaYeHHE HKOJIOTUUECKUX 3HAHUM
JUIS YEJIOBEKA. DKOJIOTHUECKOE
MHPOBO33PEHUE KaK OCHOBA CBS3EH
YEeJIOBEUYECTBA C IPUPOJIOH.
DopMUPOBAHUE HKOJIOTUYECKOMN
KYJBTYPBI U 3KOJIOTUYECKON
rPaMOTHOCTH HACEJICHHUS.
JdemoHcTpanuu

Ta0auie! U cxeMbl: «MeToabl
3KOJIOTUNY», «CXemMa MOHUTOPUHTA
OKPYXaIOUIEH CpeabD».

PackppiBath copepxanue TEPMUHOB U
MOHATHUH: MOJIEBBIEC HAOIIOAECHUS,
MOHUTOPHUHT OKPYIKaIOIIEH Cpepl,
MOJCIIUPOBAHUE, IKCITICPUMEHT,
MIPOTHO3UPOBAHUE.

XapakTepru30BaTh METOBI IKOJIOTHH.
[IpuBOIUTH MPUMEPHI TTOJIEBBIX
HaOJIIOEHUH B DKOJIOTUH.

BoeIsiBISTE 0COOCHHOCTH MOHUTOPHHTA
OKpYXKaloIen cpeibl Kak METo/1a
DKOJOTHUYECKUX UCCIICTOBAHUM.
OO00CHOBEIBAThL 3HAUEHUE
AKCIICPUMEHTOB B DKOJIOTHUSCKUX
HCCIEI0BAHUIX.

CpaBHUBaTH J1aDOpATOPHBIC U
MIPUPOIHBIC SKCIIEPUMEHTHI KaK METO/IbI
YKOJOTHYECKUX MCCJICIOBAHHUM.
OrneHnBaTh 3HAYCHUE TTPOTHOZUPOBAHUS
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JlabopaTtopHnas paGora
«M3yueHune MeTo10B IKOJIOTMUECKUX
HCCIIETOBAHUI

KaK METOa DKOJIOTHYECKUX
HUCCJICIOBAHUH.

O00CcHOBBIBAaTh HEOOXOIUMOCTh
DKOJIOTHYECKUX 3HAHUN

TUTSI COBPEMEHHOTO YeJIOBEKa

Htoro 4yacoB o Teme 3
7 | Tema «Opranusmsl 4 cpeaa 0OOUTAHUSD)
7.1 | Dxonorudeckue 1 DkoJsioruueckre GakTopsl U PackpsIBaTh conepxanne TEPMUHOB U
(bakTopbl 3aKOHOMEPHOCTH UX JEHCTBUSI. MOHSTUH: PKOJIOTHYECKUH (haKkTop,

Kinaccudukanus 3KoI0rudecKkux
dakTopoB: abUoTHYECKHUE,
OMoTHYECKHE, aHTpoIoreHHbie. O0mue
3aKOHOMEPHOCTH JIEUCTBUSA
sKosorudyeckux (axropos. [IpaBuino
munnmyma (K. [npenrens,

1O. JIubux). ToiepaHTHOCTb.
OBPUOMOHTHBIE U CTEHOOMOHTHBIE
OpraHU3MBI.

JdemoHcTpanuun

TaGauIbl U CXeMBbI: «IKOJIOTHYECKUE
bakTopb.

Oo6opynoBanme: repdbapuu u
KOJUICKITUU PACTEHUN U )KUBOTHBIX,
IPUCTIOCOOJIEHHBIX K BIMSHUIO
Pa3ITUYHBIX YKOJIOTHYECKUX
(dakTopoB

OMOJIOTUYECKUM OTITUMYM,
OTrpaHUYMBAIONUN (JIMMUTUPYIOIIH)
dakTop.

KnaccudunmpoBaTh 3K0JIOTHIESCKUE
(baKTOpPBI 1O pa3HBIM OCHOBAHUSIM.
XapakTepu3oBaTh 00IIHe
3aKOHOMEPHOCTH JCUCTBUSA
HKOJIOTHYECKUX (PAKTOPOB.
OG0CHOBBIBATH JICHCTBUE 3aKOHA
ONTUMYMa ¥ 3aKOHA OTPAHUYUBAIOIIETO
dakTopa.

ITpuBOAUTE PUMEPHI:
WJUTIOCTPUPYIOIITUE IEHCTBHE TTpaBUiIa
MHUHHAMYMa, OTPaHUIHBAIOIIETO
dakTopa, 3BpUOUOHTHBIX U
CTCHOOMOHTHBIX OPTaHU3MOB

127



denepanbHas padouas nporpamma | buonorus. 10-11 kimaccer (yriayOn€HHBIN ypOBEHB)

7.2

AOHOTHYECKHE
baxTopbl. CBeT Kak
HKOJIOTUYECKUU

dakTop

Ab6uotnueckue gakropsl. CBET Kak
sKosornueckuit pakrop. [eiictBue
Pa3HbBIX YYACTKOB COJTHEYHOIO CIIEKTpa
Ha OpraHu3Mbl. DKOJIOTUYECKHE
TPYIIbI PACTEHUN U KUBOTHBIX

IO OTHOIIICHUIO K cBeTy. CHTHaIbHAs
poJib cBeTa. DOTONEPUOAU3M.
JdemoHcTpauun

Tabauie! u cxembl: «CBETOBOM
CHEKTP», « IKOJOTUYECKUE TPYTIIIHI
’KUBOTHBIX TI0 OTHOIIIEHHUIO K CBETY».
Oo6opynoBanme: repbapuu
CBETOJTFOOMBBIX, TCHETFOOMBBIX U
TEHEBBIHOCIIMBBIX PACTCHH;
CBETOJIFOOMBEIC, TCHEIIOOUBEIC U
TEHEBBIHOCJIMBBIC KOMHATHBIE
pacTeHusl.

JlaGoparopHnasi paGora
«BpIsBIECHUE TIPUCTIOCOOICHUT
OpraHU3MOB K BIIUSIHUIO CBETa

PackpeiBaTh conep:kaHue TEPMUHOB U
MOHSITUIA: CBET, (POTONEPUOAU3M.
XapakTepu30oBaTh JICUCTBUE CBETA KAK
HKOJIOTUYECKOTO (haKTOopa.

CpaBHUBATH JEUCTBUE Pa3HBIX
Y4aCTKOB COJIHEYHOI'O CIIEKTpa

Ha OpraHu3MBbl.

BbIsBIISTH 0OCOOCHHOCTH CTPOCHUS U
YKU3HEJEATEIbHOCTU PACTEHUMN pa3HbIX
AKOJIOTHYECKUX TPYIIT IO OTHOLICHUIO
K CBETY (CBETOIIOOMBBIE, TEHEIOOUBEIE,
TEHEBBIHOCIIUBHIE).

IIpuBOAUTE NTpUMEPHI PACTEHUIN PA3HBIX
AKOJIOTUYECKUX TPYIIN MO OTHOIIEHUIO
K CBETY.

BoIBISATE 0COOCHHOCTH CTPOCHUS U
KU3HEACATEIbHOCTH KUBOTHBIX Pa3HBIX
AKOJIOTUYECKUX TPYMI MO OTHOIIEHUIO
K CBETY (JIHEBHBIC, CYMEPEUHBIE,
HOYHEIC).

[IpuBOIUTH IPUMEPHI ) KUBOTHBIX
Pa3HBIX IKOJOTHUYECKUX TPYIII

10 OTHOLIEHHUIO K CBETY.
OOGO0CHOBHIBATH 3HAYCHHE
dboToneprnoan3Ma B )KU3HU OPTAaHU3MOB
U JUIsl TPaKTUKU CEITbCKOTO

XO034MCTBa
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7.3

AbGunoTnueckue
(bakTopsI.
TeMmeparypa kak
DKOJOTHYECKUM

bakTop

TemrmepaTtypa Kak 3KOJIOTHYECKAMN
¢akrop. JlelicTBue TeMepaTypsl

Ha opranu3Msl. [lonkuiiorepmubie n
TOMOMOTEpPMHBIE OPTAHU3MBL.
OBpUTEPMHBIE U CTEHOTEPMHBIE
OpraHU3MBI.

JdemoHcTpauumn

Tabauib! 1 cxembl: « TenI0KpoOBHBIE
KUBOTHBIE», «XOJIOTHOKPOBHBIE
YKUBOTHBICY.

Oo6opynoBanme: repbapuu u
KOJUICKITUH TCIIOTIOONBBIX,
3UMOCTOMKHX, MOPO30yCTOMYHMBBIX
pacTeHUi; YyJesia ITULl U 3BEPEH.
JlaGoparopHnasi pabora
«BpIsBIEHUE TTPUCTIOCOOICHUT
OPraHU3MOB K BIMSIHUIO TEMIIEPATYPHI»

PackpbiBath coepxanue TEPMUHOB U
MOHSTUI: TEMIIEPATYPA,
MONKUIIOTEPMHBIE (XOJIOHOKPOBHBIE),
rOMOMOTEpMHBIE (TEIJIOKPOBHEIE)
OpraHu3Mbl, aHAOM03, YBPUTEPMHBIC
OpraHu3Mbl, CTCHOTEPMHbBIEC OPTAHU3MBI,
TEPMOPETYJISILIHS.

XapakTepu3oBaTh JIEVCTBUE
TeMIEPaTypbl Ha OPTaHU3MBL.

BrIgBaATE OCOOCHHOCTH CTpOCHUA U
KHN3HCOACATCIbHOCTH HOfIKHJIOTCpMHBIX

(XOJIOHOKPOBHBIX) U TOMOHOTEPMHBIX
(TENIIOKPOBHBIX ) )KUBOTHBIX.
[IpuBOAUTE MpUMEPHI TOMKUIIOTEPMHBIX
(XOJOJHOKPOBHBIX) K TOMOMOTEPMHBIX
(TEeTJIOKPOBHBIX ) )KUBOTHBIX.
BbIsBISITE OCOOEHHOCTH CTPOEHUS U
KU3HEIEATEIbHOCTH TEIUIOI00UBBIX,
3UMOCTOMKHX, MOPO30YCTOWYNBBIX
pacTeHUN.

[TpuBOIUTH IPUMEPHI TETIIONIOOUBBIX,
3UMOCTOUKHUX, MOPO30YCTOWYHUBBIX
pacTeHUN.

[TpuBOAUTH IPUMEPHI IBPUTEPMHBIX U
CTEHOTEPMHBIX OPTraHU3MOB.
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7.4 | Abuotnueckue Bia)xHOCTB KaK 9KOJIOTMYECKHAN PackpeiBath conepxaHue TEPMUHOB U
(dakropsl. BnaxxHocts ¢akrop. [Ipucnocobnenus pacteHui MOHSITUIN: BIQXXHOCTh, TUAPOPUTHI,
KaK 3KOJIOTHYECKUI K MOJJIEP>KaHUI0 BOJHOTO OanaHca. rurpouTel, Me30(hUTHI, KCEPOPUTHI,
dakto Knaccudukanus pacrennii YKUBOTHBIE: BOJIHBIC, MIOJIYBOJIHBIC,

10 OTHOILIEHHIO K BOJE. Ha3EMHBIEC.
[TpucniocoOneHus KUBOTHBIX XapakTepu3oBaTh JCHCTBUE BIAXKHOCTU
K U3MEHEHUIO BOJTHOTO pPEXUMA. KaK 3KOJIOTHYECKOro (hakTopa.
JdemoHcTpauumn BbIABIATE 0COOEHHOCTH CTPOEHUS U
Tabnuibl u cxembl: «ODU3UOTOTHYECKUE | JKU3HEAECATENBHOCTA PACTEHUM Pa3HBIX
azanTaly >KUBOTHBIX). HKOJIOTUYECKUX TPYIIl 0 OTHOIICHHUIO
Oo6opynoBanme: repOapuu pacTeHui, | K BOJE.
OTHOCAILIUXCS K TUTpoduTaM, [IpuBOANTH IPUMEPBI PACTEHUI Pa3HBIX
kcepoduram, Me3opuTaM, KOMHATHBIE | YKOJIOTMUYECKUX I'PYIII 110 OTHOLLIEHUIO
pacTeHust JaHHBIX TPYIIIL. K BOJE.
JlaGoparopHnasi paGora BrIsgBISITE aHATOMUYECKHE U
«AHaTOMHYECKHE OCOOCHHOCTHU (bU3HOIOrnYECKHUE NPUCTIOCOOTEHUS
pacTeHUl U3 pa3HbIX MECT OOUTAHUS» | KUBOTHBIX K U3MEHEHUIO BOJHOTO
pexuma.
[IpuBOANTH MPUMEPHI BOJHBIX,
MOJIYBOJAHBIX M HA3EMHBIX )KUBOTHBIX
7.5 | Cpenpl oOuTaHus Cpenbl oOuMTaHKs OPraHU3MOB: BOAHAsA, | PackphIBaTh cojiep:KaHue TEPMHUHA

OpraHUu3MOB

HA3eMHO-BO3/IyIIIHAS, TOUYBEHHAS,
rJIyOWHHAs MOIIMOYBEHHAS,
BHyTpUOpTraHu3MeHHas1. Pru3uKo-
XUMHYECKHE 0COOCHHOCTH Cpe/l
0OUTaHHUS OPraHU3MOB.

«cpena oOuTaHus.

XapaxkTepuzoBaTb 0COOCHHOCTH
BOJIHOW, HA36MHO-BO3yIIIHOM,
MOYBEHHOM, TTyOUHHO MOJMTOYBEHHON U
BHYTPHUOPTAaHU3MEHHOU cpel OOUTaHUSI.
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[Ipucnoco6iaeHust OpraHu3MoB K KU3HU
B Pa3HBIX CpeAax.

JdemoHCcTpauumn

Tabnuibl 1 cxembl: «Cpeabl 0OUTaHMS
OpraHU3MOB.

O6opynoBanme: KOJUICKIIUN
KUBOTHBIX, OOUTAIOMIUX B PA3HBIX
cpenax

CpaBHUBATh GU3UKO-XUMHUYECKHE
YCJIOBUS Pa3HBIX CpeJl OOUTAHUS.
BrIsIBISATE 4epThl MPUCTIOCOOIEHHOCTH
OpraHu3MOB K OOUTAHUIO B BOJIHOM,
Ha3€MHO-BO31YIIIHOW, TOYBEHHOM,
BHYTPUOPTraHU3MEHHOU Cpeaax
oOuTaHus.

[TpuBOAUTH IPUMEPHI OPraHU3MOB,
0oOMTAIOIINX B Pa3HbIX cpeiax

7.6 | buonoruueckue buonornueckue putmel. BHenHue u PackpsIBaTh conepxanue NOHSATHS
PUTMBI BHyTpeHHHUE pUTMBI. CyTOUYHBIC U «OHOJIOTUYECKUE PUTMBDY.

TOJIMYHBIC PUTMBI. XapakTepu3oBaTh 0COOCHHOCTH
[Tpucnoco01eHHOCTh OPTaHU3MOB K BHEIITHWX, BHYTPEHHUX, CYTOYHBIX U
CE30HHBIM U3MEHEHUSIM YCIOBUMN TOJIMYHBIX OMOJIOTMYECKUX PUTMOB.
KU3HH. [IpuBOAUTH MPUMEPHI IPOSIBICHUS
JemoHcTpauun OMOJIOTMYECKUX PUTMOB Y Pa3HBIX
Tabnuib u cxembl: «bruonorudeckue OpPTraHU3MOB.
PUTMBI». BbIABIATH 4epThl IPUCTIOCOOJIEHHOCTH
Oo6opynoBanue: repdapuu u OPTraHU3MOB K C€30HHBIM M3MEHEHUSIM
KOJUICKITUU PACTCHUN U )KHBOTHBIX, YCJIOBUM KU3HHU.
o0JagaronmMx 4epTamMmu OnuceIBaTh CE30HHBIC SBJICHUS B KU3HU
MIPUCIIOCOOJICHHOCTH K CE30HHBIM OpPraHU3MOB, PaCIPOCTPAaHEHHBIX
U3MEHEHHSM YCIIOBUHN KU3HU B CBOEUM MECTHOCTH

7.7 | XKuznennsie GopMbI KuzneHnusie (opMbI OPraHU3MOB. PackpeiBatTh copepskaHue MOHATHUS

OpraHUu3MOB

[TonsTre o xxu3HEHHOU dopme.
Xuznennsie (OpMbI paCTCHUI:
JepeBbsl, KYCTAPHUKU, KyCTAPHUYKH,

«GKU3HEHHast (GopMa OpraHu3May.
BrIsBISITE 0COOEHHOCTH CTPOCHHUS U
KU3HEESATEIIbHOCTH PACTEHUHN pPa3HbIX
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MHOT'OJIETHUE TPABbI, OJTHOJIETHHUE
TpaBbl. JKu3HEeHHBIE (POPMBI KUBOTHBIX:
TUIPOOUOHTHI, TE€OOUOHTHI,
a’3poOnOoHTBI. OCOOEHHOCTH CTPOECHHUS U
o0pasza >KM3HH.

JdeMoHcTpanuu

Tabauis! 1 cxembl: «Ku3HEeHHBIE
(dopMbI pacTeHui», « KuzHeHHbIe
(OpMBI KUBOTHBIX.

Oo6opynoBanme: repdbapuu u
KOJUIEKIIUU PACTEHUN U KUBOTHBIX
Pa3IMYHBIX )KU3HEHHBIX (hOPM

KU3HEHHBIX (POpM.

[TpuBOANUTE IPUMEPHI PACTEHUN PA3HBIX
KU3HEHHBIX (POPM.

BbISBIATE 0COOCHHOCTH CTPOCHHS U
KU3HEJIEATEIbHOCTH KUBOTHBIX Pa3HbBIX
’KM3HEHHBIX (POPM.

[TpuBOIUTH IPUMEPHI JKUBOTHBIX
pa3HBIX JKU3HEHHBIX (HOpM

7.8

buotnyeckue hakTopsi

buotnueckue gakropsl. Buasl
OMOTHYECKNX B3aUMOCUCTBUH:
KOHKYPEHITUS, XUIITHUIECTBO, CUMONO3
u ero (¢opmsl. [lapazutusm,
KOOIepanusi, MyTyaausm,
KOMMEHCaJIU3M (KBapTUPAHTCTBO,
HaxJjeOHn4yecTBO). Hetpoduueckue
B3aUMOJICUCTBUS (TOMUYECKHE,
dbopuueckue, padbpuueckue). 3HauCHUE
OMOTHYECKNX B3aMMOJIEUCTBUMN IS
CYIIIECTBOBAHUSI OPTaHU3MOB B CpEJIe
obutanus. [I[pyHIMI KOHKYPEHTHOTO
HCKJTIOYEHHS.

JdeMoHcTpanuu

Tabauibl 1 cxembl: «DKOCUCTEMA

PackppiBath copepkaHue TEPMHUHOB H
MOHATUHN: KOHKYPEHIIHS, XUIITHAYECTBO,
MapasuTU3M, MyTYaJln3M,
KOMMEHCAJIN3M, HeTpO(hUUECKHe
B3aMMOJICUCTBUSL.

XapakTepu3oBaTh BUJIbI OMOTHICCKHUX
B3aMMO/ICHCTBHI.

OOBSICHATB CYIITHOCTh KOHKYPCHIIUH,
XUITHAYECTBA, Tapa3UTH3MA,
MyTyaliu3Ma, KOMMEHCaIN3Ma.
[IpuBOAMTH MPUMEPHI OPTAHU3MOB,
YYaCTBYIOIIHUX B OMOTHYECKUX
B3aMMOJICUCTBUSAX PA3HBIX THIIOB.
OrneHuBaTh 3HaYeHUE OMOTUUECKUX
B3aMMO/ICHCTBUH JIJISI CYIIIECTBOBAHUS
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HIIMPOKOIUCTBEHHOTO JIECAY,
«DKocHucTeMa XBOMHOTO JIeca,
«llermn muTaHusm, « XUITHAYECTBOY,
«ITapazutuzmy», «KoHKypeHIIH,
«Cumbmo3», «KommeHncaamuzm.
ObopynoBanme: KOJUICKIIUN
YKUBOTHBIX, YUaCTBYIOITUX

B PA3JIUYHBIX OMOTHIECKUX

OpraHU3MOB B cpefie OOUTaHUS.
OO60CHOBBIBATH JICHCTBUE MPUHITUTIA
KOHKYPEHTHOTO MCKITIOYCHUS

B3aMMOJICUCTBUSX
HToro yacoB mo Teme 9
8 | Tema «JKo0JIOrusi BUI0B M MOMYJIALHID
8.1 | Dxomoruueckue 3 DKOJIOTHYECKUE XapaKTEPUCTUKH PackpbIBaTh coiepkaHue NOHATHS
XapaKTEPUCTUKH nonyisiuud. [lonmynsauus kak «TOMYJISLIHS.
NOMYJISUN ouonorunyeckas cucrema. Poib OueHnBaTh 3HAYEHNE HEOJHOPOAHOCTH

HEOJJHOPOJIHOCTH Cpeibl, PU3NIECKUX
O0apbepoOB U OCOOCHHOCTEM OUOTIOTUH
BUJIOB B (HOPMHUPOBAHUU
IIPOCTPAHCTBEHHOMN CTPYKTYPhI
nonyysinuid. OCHOBHBIE MOKA3ATENH
MOMYJISIUN: YUCIEHHOCTD, INIOTHOCTb,
BO3pacTHAas U MOJIOBask CTPYKTYpa,
POXIaEMOCTh, TPUPOCT, TEMI POCTA,
CMEpPTHOCTb, MUTPALIUA.
JdemoHcTpanuu

TabauIbl U CXeMBbI: «IKOJIOTHYECKUE
XapaKTEPUCTUKHU TOMYJIISIIUNY,
«IIpocTpaHcTBEHHAs CTPYKTYpa

cpenbl, pU3nYecKux 6apbepoB U
0COOEHHOCTEN OMOJIOTUHU BUIOB

B (POpMHPOBAHNHU IPOCTPAHCTBEHHOMN
CTPYKTYPBI ITOMYJISLIANA.

[IpuBOINUTH MPUMEPHI TOMY SN
pPa3HbIX BUIOB PACTEHUI U )KUBOTHBIX.
XapakTepu3oBaTb OCHOBHbBIE
HKOJIOTUYECKUE TTOKA3aTEIN
NOMYJISILNUN: YUCIIEHHOCTD, INIOTHOCTb,
BO3pAacCTHAas U N0JIOBasl CTPYKTYpa,
POXKJIAEMOCTh, PUPOCT, TEMIT POCTA,
CMEPTHOCTh, MUTPALIHSL.
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IOIIYJI I, ((BOSp&CTHBIe IMupaMHU bl
IMOIIYJIALIU

8.2 | Dxomoruyeckast DKoJlornyecKasi CTpyKTypa HOMyJsiIquu. | PackpbeIBaTh coliep:kaHue TEPMUHOB U
CTPYKTypa OueHKa YMCIAEHHOCTH MOMYJISALIHH. MOHATHN: TMHAMUKA NOMYJIALINH,
HOIYJIALUU. JInHaMuKa TOMYJISIHUA U €€ Peryssinus. | OMOTHYECKUH ITOTEHIUAI OIYJIAIHH,
JlnHamMuKa momyinsiuuu BroTHyecKuii MOTEHIMAN IOMYJISIIUKA. | KPUBBIE BBKUBAHUSA, (PAKTOPHI
U e€ peryisanms MopnenupoBanue JUHAMUKA CMEPTHOCTH, EMKOCTb CPEJIBI.

nonyssinuu. Kpuseie pocra OOBICHATH 3aKOHOMEPHOCTH

YUCJIEHHOCTH nonyJsisinuu. Kpusbie pa3MenieHust 0co0el MomyIIsIIu

BBEDKMBAHMS. Perysiius Y4uCcIeHHOCTH | Ha 3aHMMAeMON TEPPUTOPHH.

HOMYJIALMNA: POJb (GAaKTOPOB, OueHuBaTh OMOTHYECKUI MOTEHLIAAT

3aBUCSIIMX U HE 3aBUCSIIIUX OT IIONYJIALUN Pa3HBIX OPraHU3MOB.

IUIOTHOCTH. DKOJIOTMYECKUE CTPATETHH | AHAIM3UPOBAaTh KPUBBIC pOCTa

Bu0B (I- u K-crparerun). YUCJIEHHOCTY TOMYJIALIUN U KPUBBIE

JemoHcTpauumn BBDKHBAHUS.

Tabauimst u cxembl: «CKOpOCTh OOO0CHOBBIBATh TPUYUHBI CIIEPKUBAHUS

3aceJIeHNs IOBEPXHOCTU 3EMIIH OMOTHYECKOI0 MOTEHIIMajla pocTa U

Pa3IMYHBIMHA OPraHU3MaMK» MIPUYUHBI BCIIBILIEK POKIAAEMOCTH
Y OTZEJIbHBIX OPTaHU3MOB.
[lepeuncnsaTs hakTOpbl CMEPTHOCTH,
PEryJIMPYIOLINE YUCIEHHOCTD
IIONYJISILUN PACTEHUN U KUBOTHBIX.
OnuceIBaTh 3K0JIOTMYECKUE CTPATETHH
BHJIOB

8.3 | Dkonoruyeckas HUIIIA [TonsiTue 00 PKOJOTMYECKON HUIIIE PackpeiBaTh conep:xkaHue TEPMUHOB U

BHUAA

BUJ1a. Mecroobutanue. MHOroMepHas
MOJIEJIb DKOJIOTHYECKON HUIIU

MOHSTHH: DKOJIOTUYECKAs HUIIa, BU,
apcall, MHBa3usl.
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JIx. 1. XaTunncona. Pa3mepsl
3KOJIOTHYECKOM HullM. [ToTeHanbHas
Y peaanu30BaHHas HUIIIU.

Bun kak cucteMa nonysnui. Apeabl
BUJI0B. BUIbI ¥ UX )KU3HEHHBIE
CTpaTeruu. IKOJIOTUUECKUE
SKBHUBAJICHTHI.

3aKOHOMEPHOCTHU MOBEJACHHUS U
MUTpALMH KUBOTHBIX. bruonornueckue
WHBA3UM YYKEPOJIHBIX BUJIOB.
JdemoHcTpauumn

[Moptper: JIx. . XaTunHCOH.
Ta0munbl U cxeMbl: «Moeab
AKOJIOTUYECKOW HUIIN

k. . XaTunHCOHAY.
Oo6opynoBanme: repbapuu pacTeHUM;
KOJIJICKITUH )KUBOTHBIX.
JlabopaTopHnasi padota
«IIpucnocobneHrs ceMsiH paCTeHUM

K pacCEICHUIO»

XapaxkTepu3oBaTh MHOTOMEPHYIO
MOJENb IKOJOTUUECKON HUIIN

JIx. . XaTtunHCOHA.

[TIpuBOAUTE MIPUMEPHI IKOJIOTUUECKUX
HUIII PA3HBIX BUJIOB PACTEHUUN U
JKUBOTHBIX.

BBISBITE OTIIMYME SKOJIOTUUECKOU
HUIIIU BUJA OT €r0 MECTOOOUTAHUS.
['paduueckun nzobpaxaTh
MHOTOMEPHYIO MOJIEIIb SKOJIOTUUECKOU
HUILH JJIs1 Pa3HBIX BUIOB.

BBIABISITE IPUYKHBI pa3IUIUT

B pa3zMepax HKOJOrMYECKON HUILIN

Y pPa3HbIX BUJIOB PACTEHUI U )KUBOTHBIX.
AHanu3upoBaTh NPUUYUHBI U
MOCJIEJICTBUS CMEHBI KOJIOTUUECKON
HUILN

Hrtoro yacos 1o Teme 9
9 Tema «IkoJ10rusi CO00IIECTB. IKOJIOTHUECKHE CUCTEMbD»
9.1 | CoobmecTBO 1 CoobmectBa opranu3moB. bruoiieno3 u | PackpeiBaTh cosiepkaHre TEPMUHOB H
OpraHU3MOB — ero ctpykrypa. CBsizu MexXIy MTOHSTHI: OMOIIEHO3, OMOTOII.
OnoIICHO3 OpraHu3MaMH B OMOIICHO3E. XapakTepu3oBaTh OMOIICHO3 B €T0

JdemoHcTpanuun
Tabauims! u cxembl: «CTpyKTypa

CTPYKTYpBI: BUIOBYIO,
MPOCTPAHCTBEHHYIO, TPOPUUECKYIO.
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OHOIIeHO3aY, « DKOCHCTEMA
IMPOKOJIMCTBEHHOTO JIECA,
«IKOCcUCTEMA XBOMHOTIO JIECA»

[lepeunciATh U IPUBOINUTH IPUMEPHI
CBSI3€U MEXKY OpraHu3MaMHu
B OHMOLIEHO3€

9.2

Dxocucrema

DKocHcTeMa Kak OTKPBITasi CHCTEMaA
(A.JIx. Tencnu). DyHKIIMOHATBHBIE
0JIOKH OpPTraHKU3MOB B DKOCUCTEME:
MPOAYLEHThI, KOHCYMEHTHI,
penyuentsl. Tpoduyeckue ypoBHH.
Tpoduyeckue 11enu U CETH.
AbGuoTtndeckue 0J0KH IKOCUCTEM.
[TouBBI ¥ MBI B 3KOCHCTEMAX.
KpyroBopoT BelecTB v MOTOK SHEPTUU
B DKOCHCTEME.

JdemoHcTpanuu

[Toptpetsi: B. H. Cykaués,

A. JIx. Tencnu.

Tabauubl ¥ cxembl: «DYHKIIMOHAIbHbBIE
IPYIIbI OPTaHU3MOB B SKOCUCTEME),
«KpyroBopoT BEIIECTB B 3KOCUCTEME,
«Ilermm nutanus (macTOUIIHAS,
JETPUTHAS )».

OobopynoBanme: repOapuu pacTCHU;
KOJUIEKIIMM HACEKOMBIX; Uyuelia MTUIl U
3Bepen

PackpbIBaTh copepkaHue TEPMUHOB U
MOHSATUI: IKOCUCTEMA, POAYLIEHTHI,
KOHCYMEHTBI, PEIYyLIEHThI, Tpopruueckue
YpOBHH, Tpopuieckue (MUIIEBbIE) LEMU
U CETH.

Ha3zbiBaTh CTPYKTYpHBIE KOMITOHEHTHI
DKOCHUCTEMBI.

Xapaktepu3oBaTh PYHKIUU U
PUBOIUTH IPUMEPHI OPTaHU3MOB

B DKOCUCTEME Ha OCHOBE UMEIOIINXCS
3HAHWUI O pacTeHMsIX, rpudax,
OaKTepusX U )KUBOTHBIX.

OnuceIBaTh KPYroBOPOT BEIIECTB U
MOTOK HEPTUU B IKOCUCTEME.
OOBACHATDH POJIb OPTaHU3MOB

B OMOJIOTUYECKOM KPYTOBOPOTE
BEILECTB U TOTOKE SHEPTUH.
[TpuBOIUTH IPUMEPHI OPTAaHU3MOB,
3aHUMAIOIUX Pa3HbIe YPOBHU
TPOPUIECKUX MTHUPAMHU/I.

CocTaBisiTh CXeMbI IEPEHOCA BEUIECTBA
Y DHEPIUU B SKOCUCTEMAX (LIETIH
MUTAHUSA).
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CpaBHUBATH NaCTOUIIHBIC U IETPUTHBIE
ENU [TUTaHUSA

9.3 | Dkosornueckue OCHOBHBIE [TI0Ka3aTeIU SKOCUCTEMBI. PackpeiBath conepxaHue TEPMUHOB U
IIAPAMUIBI buomacca u nmpoxykuusi. MOHATUI: TPOAYKIMs, OMoMacca,
DKOJIOTHYECKHUE MPAMUbI YUCEIL, DKOJIOTUYECKas MTUPAMUIA.
OMOMAacChl U YHEPTHH. XapakTepu3oBaTh IIpaBUIa
JdemoHcTpauun AKOJIOTHYECKUX MUPAMUJ YACEIL,
Tabauib! U cxeMbl: « DKOJIOTHYECKast O0MOMAaccChl U YHEPIUH.
nUpamMuaa 4ucein», « IKOJIOrudecKas OOBACHATD IPUYUHBI PA3ITUINM
nupamuga OuoMacch, B IPOAYKTUBHOCTH Y Pa3HBIX
«IJKOJIOTrnYeCcKas MUpaMua DJHEPTUW» | SKOCUCTEM.
[IpuBOINTH MPUMEPHI TPAKTHYECKOTO
IIPUMEHEHUS MPABUIT IKOJIOTMYECKHUX
IIAPAMMI.
CpaBHuBaTh OMOMAcCy U MPOTYKIUIO
DKOCHUCTEM CyIIXM U MHUpPOBOro okeaHa
9.4 | U3meHeHus Llunamuxa skocucmem. PackpeiBath conepkaHue TEPMUHOB U
COOOIIECTB — Kamacmpodghuueckue nepecmpoiixu. IOHATHN: CYKLIECCHSI, KITUMAKCHOE
CYKLIECCUU @nykmyayuu. HanipaBieHHbIE COOOIIECTBO, CYKIIECCUOHHBIN psiA.

3aKOHOMEPHBIE CMEHBI COOOIIECTB —
cykieccur. [lepBHUHbBIC U BTOPHUYHBIC
CYKIIECCHH U UX ITPHUHHBI.
AHTpPOTIOTEHHBIC BO3ICHCTBHS

Ha cykneccuu. KiimmakcHoe
coobmiecTBo. bropasnoobpasue u
MIOJIHOTA KPYTOBOPOTA BEIIECTB —
OCHOBA YCTOWYUBOCTH COOOIIIECTB.

XapakTepru3oBaTh CYKIIECCUU:
MIEPBUYHBIC U BTOPUYHBIC, TPUBOIUTH
UX TIPUMEPBI ¥ HA3bIBATh MPUYHUHBI
CMEHBI COOOIIECTB.

CpaBHHBaTh BpEMCHHBIC M KOPCHHBIE
OMOTeOIIeHO3bl HA KOHKPETHBIX
puUMepax CBOCH MECTHOCTH.
MonenupoBaTh pe3ybTaThl IIpoliecca
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JemoHCcTpauumn

Tabnauib 1 cxeMbl: «O0Opa3oBaHue
6o10tay, «[lepBuunas cykieccus,
«BoccTaHoBieHue jeca rnocjie noxapar»

CMEHBI OMOT'€OIICHO30B 101 BIUSIHUEM
aHTPOIIOTEHHOTO (haKTOpa

9.5 | Ilpupoxansie IIpuponHble dKOCUCTEMBI. PackpeiBaTh conep:kaHue TEPMUHOB U
DKOCUCTEMBI Oxocucmemvl 03€p u pex. Ikocucmemsl | TOHATUN: PUTOIIIAHKTOH, 300IUIAHKTOH,
Mopeti u oKeanog. IKocucmemvl myHOp, | APyCHOCT.
Jlecos, cmenetl, NyCmbiHb. XapakTepu3oBaTh IPUPOIHBIE
JleMoHcTpanun HKOCUCTEMBI, UX OCHOBHBIE
TabauIel U cXeMbl: «IKocUCTEMA KOMIIOHEHTHI (Ha MpUMEpE 03€epa,
LIMPOKOJIUCTBEHHOT'O JIECa, XBOMHOTO U IIMPOKOJIMCTBEHHOIO JIECA).
«IKocucTEMa XBOMHOIO JIECay, OOBIICHATH TPUYUHBI PATUYHON
«IKocucreMa 03epay. OroMacchl IPOYLIEHTOB U
OO0opynoBaHme: akBapuyM Kak MOJI€NIb | KOHCYMEHTOB B IIPUPOJHBIX
KOCHUCTEMBI. HKOCUCTEMAX.
IKcKkypeust «IKCKypeus B TUTHYHBIN | COCTaBISTh MACTOUIIHBIE U IETPUTHBIC
OuoreorieHo3 (B 1yOpaBy, Oepe3HsK, IETMY MTUTAHUS TPUPOHBIX IKOCUCTEM.
€JIbHUK, HA CyXOJ0JbHBIN WIN [IpuBOANTH MPUMEPHI OPTAHU3MOB,
MONMEHHBIN JIyT, 03€p0, OOJIOTO)» BXOJISIIIIUX B COCTaB (PUTOTUIAHKTOHA,
300IIAaHKTOHA, OEHTOCA.
OOGOCHOBBIBATD POJIb SIPYCHOCTHU
B )KM3HU HAa3€MHBIX IKOCUCTEM.
CpaBHuBaTh OHOMACCy U MPOTYKIUIO
BOJHBIX M Ha3€MHBIX 3KOCUCTEM
9.6 | AHTpororeHHsie AHTPONOreHHbIE SKOCUCTEMBI. PackpbiBaTh copiepkaHue TEPMUHOB U
HKOCUCTEMBI ArposkocucreMa. ArpoieHo3. MOHSTUI: arpo’KOCUCTEMA, arpOIIEHO3,
(arpo3’KocUCTEMBI) Paznuuust MexXy aHTPONIOTEHHBIMU M | MOHOKYJIBTYpA.
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MPUPOJHBIMH SKOCUCTEMAMH.
JdeMoHcTpanuu

TaOauisl 1 cxembl: «ATpOLIEHO3Y,
«KpyroBopot BEeCTB ¥ NOTOK
SHEPTHUHU B arpoLIEHO3E».
ObopynoBanme: repdbapun
KYJIbTYPHBIX U JUKOPACTYLIUX
pacTeHU.

IKCKYpPCHS «DKCKYPCHS

B arpo3KOCUCTEMY (Ha MOJIEe WU

B TEIJIMYHOE XO35HUCTBO)»

XapakTepu3oBaTh OCHOBHBIE
KOMIIOHEHTBI arpO3KOCUCTEMBI.
[IpuBOAUTH PUMEPHI ATPOIKOCUCTEM.

CocTaBasTh 1IENY MUTAHKS arpolieHO3a.

OOOCHOBBIBATH TPUUUHBI HU3KOU
YCTOWUYHBOCTH arpO3KOCUCTEM.
CpaBHHBaTh arpO3KOCHCTEMBI U
IIPUPOJIHBIE SKOCUCTEMBI.
XapakTepu30BaTh POJIb YEJIOBEKA
B COXPAHEHHH YCTOMYUBOCTH
arpo3KOCUCTEM

9.7

YpOO3KOCHCTEMBI.
DKOMOHUTOPHUHT

Ypb6o3kocucrembl. OCHOBHBIC
KOMITOHEHTHI YPOOIKOCUCTEM.
I'opoxackas dopa u dayna.

CuHaHTpONM3aLKs TOPOJICKON (hayHBI.

buonornueckoe u X0351MCTBEHHOE
3HAYEHME arpOdIKOCUCTEM U
ypOOIKOCUCTEM.

3aKOHOMEPHOCTH (POPMUPOBAHUS
OCHOBHBIX B3aUMOJICHUCTBUU
OPTaHU3MOB B DKOCHCTEMAX.

Ponv xackaonoeo sghgpexma u 6uoos-
20UPUKAMOPO8 (K1I0UesbiX 8UO08)

8 YHKYUOHUPOBAHUU IKOCUCTEM.
[Iepenoc sHEpPrUM U BEMIECTB MEXKY
CMEXXHBIMHU 3KOCHUCTEMAMMU.

Y CTOMYHUBOCTH OPTAHU3MOB,

PackpbiBath conepxanue TEPMUHOB U
MIOHATHI: YpOOIKOCHCTEMA,
CHHAHTPOIH3AIHS, TOPOJICKast ¢uiopa,
ropojickasi hayHa, SKOMOHUTOPHHT.
XapakTepu3oBaTh OCHOBHBIC
KOMITOHEHTHI yPOOIKOCUCTEM.
OnuchiBaTh OMOJIOTMYECKOE U
XO35IMCTBEHHOE 3HAYEHHE
ypOOIKOCUCTEM.

[IpuBOAWTH MPUMEPHI U OIICHUBATH
COCTOSTHHE YPOOIKOCUCTEM CBOCH
MECTHOCTH.

BuISIBISATE 0COOCHHOCTH TOPOACKON
Gbropsl 1 QayHBbI.

CpaBHHBaTh YPOOIKOCUCTEMBI U
MIPUPOJIHBIE DIKOCHUCTEMBI
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MOIYJISILIUK ¥ SKOCUCTEM B YCIIOBUAX
€CTECTBEHHBIX U AHTPOITOIN€HHBIX
BO3JIEUCTBUIA.

Mexanuzmul 8030eticmeus 3a2pa3HeHul

PA3HLIX MUNO8 HA CYOOP2AHUBMEHHOM,
OP2AHUBMEHHOM, NONYTISIYUOHHOM U
9KOCUCTNEMHOM YPOBHSX, OCHOBbI
9KO0JI02UYECKO20 HOPMUPOBAHUSL
AHMPONO2EHHO20 8030€UCMBUSL.
Meto00rusi MOHUTOPUHTA
€CTECTBEHHBIX U aHTPOIOTEHHBIX
DKOCUCTEM.

JemoHcTpauumn

Tabnuib! u cxemsr: «[Ipumepsl
ypOO3KOCUCTEM.

IIpakTnyeckas padora

«3yuenue u onucanue
ypOOIKOCUCTEMBI.

JlaGoparopHnasi paGora

«M3ydenne pazHOOOpa3Hsi MEJIKUX
MOYBEHHBIX YJIEHUCTOHOTHX B PA3HBIX
AKOCHUCTEMAX

HToro uacoB o teme

12
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10

Tema «buocdepa — rinod6ajabHasi IKOCHCTEMA)

10.1

buocdepa. Ctpykrypa
U cocTaB 6uochepsl

2

buocdepa — obmerranerapuas
000104yKa 3emiId, T/ie CYIECTBYET WU
CyllleCTBOBaJIa *U3Hb. PazButue
MIpeACTaBICHH 0 Orocdepe B Tpyaax
2. 31occa. Yuenue B.U. BepHaackoro
o ouocdepe. Obnactu duocheps u eé
cocTas. JKuBoe BelecTBo Ouochepsl u
ero (yHKIIUH.

JdemoHcTpauumn

Ioprpetsl: B. 1. Beprnanckui,

3. 3rocc.

Tabnuib! u cxemsbl: «I'eochepsr
3eMiny», «OyHKIIMU )KUBOTO BEIIECTBAY

PackppiBath copepkaHue TEPMUHOB U
NOHATUH: Ouocdepa, )KUBOE BEIIECTRO,
KOCHOE BEIIECTBO, OMOKOCHOE
BCII[ECTBO, OMOTEHHOE BEIICCTRO.
[TpuBoAUTH POPMYIUPOBKH OCHOBHBIX
nojoxenui yuenus B. . BepHanckoro
o ouocdepe.

Xapakrepu3oBaTh 00s1acTu Orochepbl U
UX COCTaB, Ha3bIBATh 00JIACTU
pactpoCcTpaHEHUS KUBOTO BEIIECTBA

B 000J109Kax 3eMJIM U BBISBIISTh
MPUYHHBI €70 Pa3TUIHOTO
pacrpeieneHusl.

[Tepeuncnarh GyHKIMH KUBOTO
BelecTBa onocdeps (razonas,
OKHUCJIUTEIbHO-BOCCTAHOBUTEIbHAS,
KOHIIEHTpAIMOHHAs, OMOXUMUYECKas).
[IpuBOoAUTH TPUMEPHI MPEOOPA3YIOIIETO
BO3JICHCTBHSI )KUBOTO BEIIIECTBA HA
ounochepy.

AHaM3UpOBaTh U OIICHUBATH
OMOJIOTHYECKYIO0 HH(OPMAITHIO

0 TJIOOAJTBHBIX IKOJIOTHIECKUX
npobsiemax 6uocdepsl, MoIydyaeMyro

U3 pa3HbIX UCTOYHUKOB.
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Ouenusars Bknan B. U. Bepnaackoro,
3. 310cca B CO3/1aHHUE YYEHUS
o buocdepe

10.2

3aKOHOMEPHOCTH
CYIIECTBOBAHHUS
ouocdepsl.
KpyroBopoTsr
BEIIICCTB

3aKOHOMEPHOCTH CYIIECTBOBAHUS
o6unocgepsl. OcobennocT 6rocheps
KaK I100aJIbHOM 3KOCHCTEMBI.
JlnHaMHu4eCcKOe paBHOBECHE

B Onocdepe. KpyroBopoTsl BeliecTB u
OMOTreOXUMHUUYECKHE IIUKITBI (YTIIepoaa,
a3oTa). PUTMUYHOCTH SBJICHMI

B Omocdepe.

JdemoHcTpanuu

Tabauub! u cxembl: «I'eochepsr
3emin», «OyHKIIUH )KUBOTO
BEIIECTBAY,

«KpyroBopoT a3zoTa B Ipupojie»,
«KpyroBopoT yrieposaa B mpupoe»,
«KpyroBopoT Kuciaopo/ia B mpupoie»,
«KpyroBopoT BOJIbI B IPUPOJIE»

PackpbiBath coepxanue TEPMUHOB U
MMOHSTHI: II100aJIbHAs DKOCUCTEMA,
JUHAMUYECKOE paBHOBECHE,
KPYTOBOPOTHI BEIIECTB,
OMOTCOXUMHUYECKHE TTHKJIBI.
XapakTepu3oBaTh 0COOCHHOCTH
ouocdepsl Kak riao0aIbHOM
HKOCHCTEMBEI.

Onpenensate GyHKIUIO OMoCheph

B oOecrieueHn OMOTEHHOTO
KpyTrOBOPOTa BEIIECTB Ha IJIAHETE.
XapakTepu3oBaTh OCHOBHBIC
KPYTOBOPOTHI: BOJIBI, YTJIEpO/Ia, a30Ta.
CpaBHHBaTh 0COOEHHOCTH KPYTrOBOpPOTa
Pa3TUYHBIX BEIIECTB.

OrneHnBaTh 3HAYCHHUE KPYTrOBOPOTA
BEIIIECTB ISl CYIIIECTBOBAHUS KU3HU
Ha 3emuie.

OOBSICHATB POJIH OPTAHU3MOB

B OMOJIOTHYECKOM KPYTOBOPOTE
BEIIECTB.

BBISABIATH TUHAMUYECKOE PABHOBECHE
ouocdepsl.
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[IpuBOAUTH MPUMEPHI PUTMUIHOCTH
SBJICHUH B Onocdepe

10.3 | 30HaIBHOCTH 2 3oHansHOCTH Onochepsl. [lonsaTue PackpsiBaTh conepxaHue TEPMUHOB U
ounocheprl. OCHOBHBIE 0 6uomMe. OCHOBHBIE OMOMBI CYIIIU: MOHSATUIN: OMOMBI, TYHJIpa, XBOWHBIE
OMOMBI CYIIIH. TyHJpa, XBOWHBIC Jieca, CMEIIIaHHbIC U | JIECA, CMEILIaHHbIE JIeca,

Y cTOWYMBOCTh ITUPOKOJIMCTBEHHBIE JIeca, CTEIH, IIMPOKOJIMCTBEHHBIE JIECa, CTEIIH,
ounochepsr CaBaHHBI, TyCThIHU, TPOIIUYECKUE JIECA, | CABAHHBI, TyCThIHU, TPOIIMYECKUE JIECa,
BBICOKOTOpbsi. KITMMar, pacTUTENbHBIA | BHICOKOTOPbSI.
Y )KUBOTHBIA MUP OMOMOB CYIIIH. [Toka3biBaTh Ha KapTe U
CTpykTypa ¥ QyHKIMS )KUBBIX CUCTEM, | XaPaKTEPU30BaTh OCHOBHBIE OMOMBI
OIICHKA MX PECYPCHOI0 IOTCHIIMAIA 1 CyIlIu.
o6nochepHbIx QyHKINHA. CpaBHMBAaTh OCOOCHHOCTH KJIMMAaTa,
JleMOHCTpaLMH MOYB, PACTUTEIBLHOTO U KUBOTHOTO
Tabmuie! 1 cxeMbl: « OCHOBHBIE OMOMBI | MHUPa Pa3HBIX OMOMOB CYIITH 3eMJIH.
cymmy, «KimMmaTudyeckue nosica BrISIBISTE TPUYMHBI 30HATTBHOCTH
3emnny, « Tynapay, «Taliray, B Ouocdepe
«CMelIaHHbIi 1ecy,
«IInpoKOIUCTBEHHBIN JIecy, «CTenby,
«CaBannay, «ITycTbiHS Y,
«Tponmueckun gecy.
Oo6opynoBanue: repbapun pacTeHUN
pa3HBIX OMOMOB; KOJUICKIIMH >KMBOTHBIX
HToro 4yacoB o Teme 6
11 | Tema «Henn0Bek M OKpY:KalouUias cpeaar
11.1 | BozneiicTBue 2 DKOJOTUYECKUE KPUZUCHI U UX PackpsiBaTh copepkaHue TEPMUHOB

4eJoBeka Ha Ouochepy

NpU4rHbL. Bo3iencrere yenoBeka
Ha 6uocdepy. 3arps3HEeHNE BO3AYITHOM

U TIOHATHI: aTMocdepa,
BEILIECTBA-3arPSA3HUTENH,
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cpeasl. OxpaHa Bo3ayxa. 3arps3HEeHHE
BOJIHOM cpeabl. OXpaHa BOJHBIX
pecypcos. Pazpymenue noussl. OxpaHa
ITIOYBEHHBIX pecypcoB. M3sMeHeHune
KJINMATA.

JdemoHCcTpauumn

TaOauib! U cxeMbl: «3arpsi3HeHue
aTMocQepb», «3arpsa3HeHue
ruzpocheps», «3arpsa3HEHHE IOYBbIY,
«ITapHuKOBBINA 3D PEerT»

MapHUKOBBIN 3PPEKT, «030HOBAS
JIBIpay», «KUCIOTHBIE KN,
ruapocdepa, 3BTpoPuKanus BOA0EMOB,
1I0YBa, 3pO3Us MMOYB, NECTUIUIBI,
DKOJIOTUYECKUN KPU3HC.
AHanM3UpoBaTh AHTPOIIOTCHHbBIE
(dhaxTopbl BO3IeUCTBUS Ha Ouochepy
(poJsb yenoBeKa B MPUPO/IE) HA PA3HBIX
ATanax pa3BUTHUS YEJIOBEYECKOTO
oO1ecTBa.

XapaxkTepusoBaTh ri100ajbHbIC
HKOJIOTUYECKUE TPOOIIEMBIL;

OCHOBHbIE€ HICTOYHUKH aTMOC(HEPHBIX
3arpsi3HEHMI; SKOJIOTHYECKHE
poOJIEMBbI, CBSI3aHHbBIE

C YBEJIMUEHUEM TPaHCIIOPTa

B KPYIIHBIX TOPOJIAX; ABTPOPHUKALIUIO
BOZIOEMOB; MOCJEACTBUS 3arpsI3HEHUS
BOJ| XUMHUYECKHMH BELIECTBAMU;
BO3JICHICTBHE YEJIOBEKA HAa MOYBEHHBIM
MOKPOB.

AprymMeHTHpOBATh 3HAYEHUE
HKOJIOTUYECKUX 3HAHUI B PEILICHUH
BOIIPOCA O MOAAEP!KAHUNA YCTOMYMBOCTH
ounocdepol
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11.2

AHTpPONOTeHHOE
BO3/ICCTBHE

Ha PACTUTEJbHBIN U
JKUBOTHBIN MUD.
OxpaHa npupoabI

AHTPOIIOT€HHOE BO3JEHCTBUE

HA PACTUTEIbHBIN U )KUBOTHBIN MUP.
OxpaHa pacTUTEIBHOTO 1 KUBOTHOTO
Mupa. OCHOBHBIE TPUHIUIIBI OXPAHbI
npupoasl. Kpacueie kauru. Oco6o
OXpaHsieMbI€ PUPOJTHBIC TEPPUTOPUU
(OOIIT). boraanueckue caapl U
300JI0TUYECKHUE TTApPKH.
JdemoHcTpanuu

Tabnuib! u cxembl: «Oco60

OXPaHACMBIC ITPUPOAHBIC TCPPUTOPUN).

OobopynoBanme: hororpaduu
OXpaHSAEMbIX PACTEHUI U )KUBOTHBIX
Kpacnoit kauru P®, KpacHoit kauru
pervoHa

PackpwiBath copep:kaHue TEPMUHOB U
MOHATHI: COKpALIEHUE
O6ropazHoo0Opasusi, OXpaHa MPUPO/IbI,
0c000 OXpaHseMble TPUPOTHBIC
teppuropun (OOIIT), 6orannueckuit
call, 300JIOTUYECKHUN MapK.
XapakTepu3oBaTh INIAHETAPHYIO POJIb
pPacTeHUN U )KUBOTHBIX.

[IpuBOIUTH PUMEPHI TPSIMOTO U
KOCBEHHOT'O BO3/ICHCTBHSI YEIOBEKA
HAa pAaCTUTEIIbHBIA U )KUBOTHBIN

MUP.

XapakTepu3oBaTh IPUHIUIIBI
«BcemupHoOIi cTpaTeruu oXpaHbl
PUPOIIBD».

[lepeuncrisaTh 0COOEHHOCTH PA3IUYHBIX
OOIIT.

[IpuBoauts npumepsr OOIIT,
PacCIOJIOKEHHBIX B CBOE MECTHOCTH.
Jloka3pIBaTh Ha IPUMEPAX OMACHOCTh
COKpalieHus OU0JI0TUYECKOTO
pazHooOpasust 3emiu.

[IpuBOIUTH MPUMEPHI PEAKUX U
MaJIOYMCIICHHBIX BUJOB PAaCTCHUN U
’)KUBOTHBIX CBOEM MECTHOCTH,
3aHeCEHHBIX B KpacHble KHUTH
pernonoB u KpacHyro kaury PO
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11.3

Panmonanenoe
MIPUPOIOTNIOJIB30BAHUE
Y YCTOMYUBOE
pa3BUTHE

OCHOBHBIE TIPUHITUIIBI YCTOHIHBOTO
Pa3BUTHS YEIIOBEUYCCTBA U TIPUPO/IBL.
PanmonansHOE IPUPOAOTIONH30BAHNE
U COXpaHCHUE OMOJIOTHYECKOTO
pazHooOpasus 3eMiIy.

OO0mme 3aKOHOMEPHOCTH
r100aTBHBIX YKOJOTHIECKUX
Kpu3ucoB. OcoOEHHOCTH
COBPEMEHHOTO KPH3HCa B €TO
BEPOSTHBIC MTOCIICCTBHS.

Pa3BuTHE METO0B MOHUTOPHHTA
Pa3BUTHS OIMACHBIX TEXHOTCHHBIX
POLIECCOB.

CucmemHbie ucciedo8anus nepexooa
K pecypcocbepezaiowell u
KOHKYPEHMOCNOCOOHOLL dHepeemuKe.
buonoeuuecxoe pasnoobpaszue u
ouopecypcol. Hayuonanvnoie
uHgopmayuorHvle cucmemsl,
obecneuusaowue 00Cmyn

K UHopmayuu no cocmosHuio
OMOENbHBIX U008 U IKOCUCTIEM.
OcHo8bl d9KOpeadburumayuu 3K0CUcmem
u cnocobo8 6opvovI

¢ OUONOBpeIHCOCHUAMU.
Pexoncmpyrkyus mopckux u Hazemuwix
9KOCUCTEM.

PackpwiBath copepkaHue TEPMUHOB U
MIOHATHUM: palliOHATBLHOE
MIPUPOJIOTIOIb30BaHUE, YCTOMYMBOE
pa3BUTHE, IPUPOJIHBIE PECYPCHI,
DKOJOTHYECKHUH CIIC]I.

XapaxkTepu3oBaTh OCHOBHBIE TPUHIIUTIBI
YCTOMUYMBOT'O PA3BUTHS YEIOBEUECTBA U
MPUPOJIBL.

OnuceIBaTh HEMCUEPIIAEMbIE U
rcueprnaeMble MPUPOIHBIE PECYPCHI,
MOAYEPKUBAsi OTHOCUTEIIBHOCTh
HEUCYEPIIAEMOCTH MTPUPOIHBIX
PECYpPCOB; XapaKTepU30BaTh MTPOIIECCHI
WX BO3HUKHOBEHUSI M YCJIIOBUS CPEJIbI,
MIPUBOJIAIINE K X (POPMHUPOBAHMIO.
PackpriBaTh npo06sieMbl palliOHAIBLHOTO
MIPUPOJIOTIOIB30BAHUS U HAXOAUTH MyTH
UX PEIICHUS
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JemoHCcTpauumn

Tabmunb! ¥ cxeMbl: «Monaenu
YIIPABIISIEMOTO MUPA»

HToro 4yacoB o Teme 6
PeszepBHOE Bpems 8
OBUIEE KOJIMYECTBO 102
YACOB I1O ITPO'PAMME

INIOYPOYHOE IIVIAHUPOBAHUE

10 KJIACC
Ne Tema ypoxka KonnuecTBo yacos ‘ Hara DneKTpoHHbIEe HU(POBHIE
n/m Bcero|| Kontponsasle || [IpakTnueckue | M3YI1CHIA obpasosatenbHbIe
paboTHI paboTHI pecypeel
1 ||buonorus Kak KOMIUIEKCHAs HayKa U KaK 4acTh COBPEMEHHOTO 1
o01ecTBa
|2 ||}KI/IBLIe CUCTEMBI M UX CBOWCTBA H 1 H H H H ’
|3 ||YpOBHeBasI OpraHu3aIus )KUBbIX CUCTEM H 1 H H H H ’
|4 ||I/Icr0p1/1;1 OTKPBITUS U U3y4eHHs KIeTKH. KieTounas Teopus H 1 H H H H |
5 ||Meronbl MONEKYISPHOM U KI€TOYHOM Ouonoruu. IlpakTuueckas 1 0.5
pabota «/3ydueHue MeTo10B KJIETOYHOH Onosoruu (xpomatorpadus,
anextpodopes, nuddeperiuanpHoe nenTpudyruposanue, [1LP)»
|6 ”XI/IMI/I‘{CCKI/If/'I COCTaB KJIETKHU H H H H H ‘
|7 ”MI/IHepaJ'ILHBIC BEIIIECTBA KJIETKU, UX OMOJIOTHYECKas pOJIb H H H H H ‘
8 ||Oprannyeckue BemecTBa kieTku — Oenku. JlaboparopHas pabota 0.5
«O0HapyxeHue OEIKOB C ITOMOIIBI0 KAaUeCTBEHHBIX PEAKITUN»
|9 ||CBOI710TBa, KJaccupukanus u GyHKIIMHU OEJIKOB H H H H H ‘

|1O ||OpraHquCKHe BEILIECTBA KIETKH — YTJIEBOJIbI H

|11 ||OpraHquCKHe BEIIECTBA KJIICTKU — JIMIUABI H
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Ne Tema ypoxka KonunuecTBo yacos ‘ Hara DNEeKTpOHHBIE U(PPOBBIE
n/m Bceero| Kontponsusie | ITpakrtuueckue || A3YICHUA obpazoBatenbHbIC
padoThI padoThI peCypCRI
12 ||[Hyxneunossie kucnotsl. JIHK n PHK. JlabopaTopnas padora 1 0.5
«MccnenoBanue HyKJIENHOBBIX KUCIIOT, BBIIEIEHHBIX U3 KIIETOK
a3 IMYHBIX OPTaHU3MOBY
13 ||Ctpoenue u pynkumu AT®. [Ipyrue nykineozuarpudocharsi 1
(HTD)
14 ||CexBenupoanue JJHK. MeTo1bl TeHOMHMKH, TPAaHCKPUIITOMUKH, 1
IPOTEOMUKHU. MEeTO/Ibl CTPYKTYPHOM OMOJIOTHH.
|15 ”TI/IHBI kieTok. [IpokapuoTuueckas KierTka. H H H H H
16 ||Ctpoenue sykapuotuyeckoit kietku. [Ipaktuueckas pabota 1
"N3y4yeHue cBOICTB KIETOYHON MeMOpaHb"
|17 ”HOBerHOCTHHﬁ annapar KJIeTKU H H H H H
18 ||OxHoMemOpanHble opranou bl kineTku.[IpakTuueckas pabora 1
"N3yueHnre NBUKEHUS IUTOIIIA3Mbl B PACTUTENIBHBIX KJIETKax"
19 |[[TosryaBTOHOMHBIE OPTAHOUIBI KIETKH: MUTOXOH/IPHH, TUIACTH/IBL. 1 0.5
JlaGopatopHas pabota "HMccnenoBanue mia3Mon3a 1 JemiazMon3a
B PACTUTENBHOM KJeTke".
|20 ||HeMeM6paHHHe OpPTaHOMIBI KJICTKH. H 1 H H H H
|21 ||CTpoeHHe U QYHKIUH g7pa. H 1 H H H H
22 ||CpaBHUTENBHAs XapaKTEPUCTHKA KJIETOK dykapHoT. JlabopaTopHas 0.5
pabota "M3ydeHue cTpoeHus KJIETOK pa3INiHbIX OpraHU3MOB'".
|23 ”KOHTpOJ‘ILHaSI pabota Nel o teme "CocTaB U cTpOeHHE KIETKH" H H 1 H H H
24 ||AccumMmIALuUs M TUCCUMUIIALINS — JIBE CTOPOHBI META00IH3Ma.
Tunber oOMeHa BemecTs. JlabopaTopHas paborta «3ydeHue
KaTaJIMTHYECKOW aKTUBHOCTH (PEPMEHTOB (Ha MPHMEpe aMHUIIa3bl
WM KaTaa3bl)»
25 ||depMeHTAaTUBHBINA XapaKTep peakIuil KJIETOYHOTO METaboIr3Ma. 1 0.5
JlaboparopHas pabota «3ydenne GepMEHTaTUBHOTO PaCIICTLICHUS
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Ne Tema ypoxka ‘ KonunuecTBo yacos ‘ Hara DNEeKTpOHHBIE U(PPOBBIE
n/m Bceero| Kontponsusie | ITpakrtuueckue || A3YICHUA obpazoBatenbHbIC
padoThI padoThI peCypCRI

| ||nep01<cw1a BOJIOPOJIa B PACTUTENBHBIX M JKUBOTHBIX KJIETKAX) H H H H H ‘
|26 ||ECJIKI/I-aKTI/IBaTOpr 1 OeNKU-UHTHOUTOPHI H 1 H H H H |
|27 ||ABT0Tp0(1)HLIﬁ THI 0OMEHa BEIeCTB H 1 H H H H |
28 |@orocues . | | | |
29 | Xemocunres. JlaboparopHas pabota «CpaBHEHHE MPOIIECCOB 1 0.5

(doTocHHTE3a U XEMOCHHTE32)
30 ||Anaspobubie opranu3Mbl. Busl 6poxenus. JlaboparopHas pabora 1

«CpaBHEHHE IPOLIECCOB OPOXKEHUS U JIBIXaHUS»
|31 ||A3pO6HI>Ie OpTraHU3MBI. JTalbl SHEPTETHYECKOT0 OOMEeHa H H H H H ’
32 | Dueprust MeMOpaHHOTO rpaguenTa npotoHoB. Cunre3 AT®: pabora

npoToHHON AT®-cuHTa3bI
|33 ||PeaKuHH MaTpUYHOTO CHHTE3a H 1 H H H H ’
|34 ||TpaHCKpHnuI/I$[ — matpuuHbii cunTe3 PHK H 1 H H H H ’
|35 ||Tpchn$IuHs[ " €€ dralbl H 1 H H H H |
|36 ”KO}IHpOBaHI/IC aMUHOKHCIOT. Posib prbocoM B OMocrHTE3€e Oenka H 1 H H H H |
|37 ||OpFaHI/I3aI_[I/I}I TE€HOMA y ITPOKAPUOT U DYKAPUOT H 1 H H H H |
|38 ”MOJ‘IeKyJ'I}IprIe MEXaHU3MbI SKCIIPECCUU T€HOB Y 3YKapuoT H 1 H H H H ‘
39 |[Bupycsl — BHEKJIETOUHbIE (DOPMBI KU3HH U OOJIUTraTHbIE Mapa3uTsl. | 1 0.5

[IpakTrueckas pabora «Co3maHue MO BUPYCa»
|4O ”BI/IpyCHLIe 3a00JeBaHUs YeJI0BEKa, )KUBOTHBIX, pPACTEHUH H 1 H H H H ‘
|41 ”HaHOTeXHOJIOI‘HH B OMOJIOTHH U MEIUIINHE H 1 H H H H ‘
|42 ||}KI/I3HeHHLH71 LUKJI KJIETKA H 1 H H H H ’
|43 ”ManI/I‘—IHBIﬁ cunte3 [JHK H 1 H H H H ’
44 | Xpomocomsl. JTaboparopnas padota «M3yueHne XxpoMocoM Ha 1 0.5

TOTOBBIX MUKpOIIpenapaTax»
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denepanbHas padouas nporpamma | buonorus. 10-11 kimaccer (yriayOn€HHBIN ypOBEHB)

Ne Tema ypoxka ‘ KonunuecTBo yacos ‘ Hara DNEeKTpOHHBIE U(PPOBBIE
n/m Beero|| Kontponsnsie || [Tpaktuueckue || M3YICHHA obpasopatenbHbIe
padoThI padoThI peCypCRI

|45 ||I[eﬂeHHe KJIETKH — MHUTO3 H H H H H ‘
46 ||Tums! knerok. Kapuokunes u nutokunes. JlaboparopHas padora 0.5

«Habmoenre MuTO3a B KJIIETKaX KOHYMKA KOpEIIKa Jyka (Ha

TOTOBBIX MUKpOIpenapaTax)». Peryssmus ;KU3HEeHHOT OIIUKIIa

KJICTOK.
|47 ”KOHTpOJ‘IBHa}I pabota Ne2 H H 1 H H H ’
|48 ||OpraH1/13M KaK €JJMHOE LIENI0E H H H H H ’
49 | Txanu pacrenuii. JlJaboparopnas pabota «/3yueHne TkaHeH 0.5

pacTeHui»
50 |Tkanu x’uBOTHBIX U 4yenoBeka. Jlaboparopuas pabota «3ydyenue 1 0.5

TKaHEW JKUBOTHBIX)
51 ||Opransl. Cucremsl opratos. JJaboparopHas padota «/3yueHue 1 0.5

OpraHOB IIBETKOBOTO PACTEHHSD
|52 ||On0pa TeJa OpraHu3MOB H 1 H H H H |
|53 ||I[BI/DI<eHHe OpraHu3MOB H 1 H H H H |
|54 ”HI/ITaHI/Ie OpraHu3MOB H 1 H H H H |
55 |[[IuTaHue MO3BOHOYHBIX KUBOTHBIX. [InIieBapuTenbHas cucreMa 1

YeroBeKa
|56 ||2151xaH14e OpraHu3MOB H 1 H H H H ‘
|57 ||I[HxaHHe MMO3BOHOYHBIX )KMBOTHBIX U YEJIOBEKA H 1 H H H H ‘
|58 ||TpchnopT BEULIECTB Y OPraHU3MOB H 1 H H H H ‘
|59 ”KpOBeHOCHaSI crcTeMa IM03BOHOYHBIX )KMBOTHBIX M YeJIOBEeKa H 1 H H H H ’
|60 ||BLI)1eneHI/Ie y OpraHU3MOB H 1 H H H H ’
|61 ||3aH1HTa y OpraHu3MOB H 1 H H H H ’
|62 ||I/IMMyHHa;I CHCTEMa YeJIOBEeKa H 1 H H H H ’
|63 ”PaS,I[pa}KI/IMOCTB U PETYIISIIUS Y OPTaHU3MOB H 1 H H H H ‘
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denepanbHas padouas nporpamma | buonorus. 10-11 kimaccer (yriayOn€HHBIN ypOBEHB)

Ne Tema ypoxka KonunuecTBo yacos ‘ Hara DNEeKTpOHHBIE U(PPOBBIE
n/m Bceero| Kontponsusie | ITpakrtuueckue || A3YICHUA obpazoBatenbHbIC
padoThI padoThI peCypCRI
64 |['yMopanbHas peryisiuus U SHJOKPUHHAS CHCTEMa KUBOTHBIX U 1
YeJI0BEKa
|65 ||<DopMLI Pa3MHOYKEHHUS OPTaHU3MOB H 1 H H H H
|66 ||HOJ10Boe Pa3MHOYKEHHE H 1 H H H H
67 |Meiios Lt | | | |
68 |["amerorenes. OOpa3oBaHUE U PA3BUTHE MOJIOBBIX KICTOK. 1 0.5
JlaGopatopHas pabota «/3yueHue cTpoeHus MOJIOBbIX KIETOK Ha
TOTOBBIX MHUKpOIpEnapaTax»
69 |[MamuBuayanpHOE pa3BUTHE OPraHM3MOB — OHTOTEHE3. 3aKiiagKa 1
OpPraHOB U TKaHEH U3 3apObIIIEBbIX JIUCTKOB.
70 |[PasmHOXeHHUE U pa3BUTHE pacTeHuid. JlaboparopHas padora 1 0.5
"CTpoeHne OpraHoB Pa3MHOKEHUS BBICIIUX paCTCHUN"
71 |[PocT 1 pa3BuTHE )XUBOTHBIX. JlabopaTopHas pabota «BblsiBieHue 1 0.5
NPU3HAKOB CXOJICTBA 3apO/IBIIICH MO3BOHOYHBIX JKUBOTHBIX)
|72 ”KOHTpOJ‘ILHaH pabota Ne3 H H 1 H H H
|73 ”I/ICTOpI/IS{ CTAHOBJICHUS U PA3BUTHUS T€HETHKH KaK HAyKH H H H H H
74  ||OcHOBHBIE OHATHS U CUMBOJIBI TeHEeTHKH. JIabopaTopHas pabora 0.5
«/Ipo3o¢una kak 00BEKT TeHETUUECKUX HUCCIIETOBAHUI
75 ||3akOHOMEPHOCTH HacJIeJOBAaHUS MPU3HAKOB. MOHOTHOpHTHOE 1 0.5
ckpeuuBanue. [Ipaktuueckas pabota "VM3ydyeHue pe3ynbTaToB
MOHOTHOPUAHOTO CKPEIIMBAHUS Y 1Pp030(UIbI"
|76 ”HI/ITOHOTI/I‘ICCKI/IG OCHOBBI MOHOTHOPHIHOTO CKPEIUBaHUS H H H H H
|77 ||AHanH3pr10mee ckpeuuBanue. Hermoinoe 1oMuHUpOBaHNE H H H H H
78 ||[durubpunnoe ckpemuanue. [Ipakruyeckas padora «M3yuenue 0.5
pPE3yIBTATOB TUTHOPUHOTO CKPEIIMBAHUS Y APO30(UITB)
|79 ”HI/ITOJ‘IOFI/I‘ICCKI/IG OCHOBBI JUTHOPUTHOTO CKPEIIMBAHUS H 1 H H H H
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denepanbHas padouas nporpamma | buonorus. 10-11 kimaccer (yriayOn€HHBIN ypOBEHB)

Ne Tema ypoxka ‘ KonunuecTBo yacos ‘ Hara DNEeKTpOHHBIE U(PPOBBIE
n/m Beero|| Kontponsnsie || [Tpaktuueckue || M3YICHHA obpasopatenbHbIe
padoThI padoThI peCypCRI

|8O ”CI.[CHJIGHHOG HacJleJOBaHHE IIPU3HAKOB H 1 H H H H ‘
|81 ||Xp0MOCOMHa;1 TEOPUS HACIIEICTBEHHOCTH H 1 H H H H |
|82 ||FeHeTHKa nosa H 1 H H H H |
|83 ||F €HOTHII KaK LIEJIOCTHAs CUCTEMA H 1 H H H H |
84 |['eHeTHYECKHI KOHTPOJIb PA3BUTHUS PACTCHUH, )KUBOTHBIX U 1

YeroBeKa
|85 ||I/I3MquHBOCTL MPU3HAKOB. BUIbI N3MEHYNBOCTH H H H H H |
|86 ”MOI[I/I(i)I/IKaI_II/IOHHa}I W3MEHUYUBOCTH H H H H H |
87 |[BapmannoHHBIN psl M BapualmoHHas KpuBas. JlabopaTopHas 0.5

pabota «MccnenqoBanne 3aKOHOMEPHOCTEH MOIN(DUKAITMOHHON

u3MeH4nBOCTHU. [TocTpoeHne BapuallMoOHHOTO psifia U BapUallMOHHON

KpHUBOW»
|88 | ['enoTHIMYEcKast n3MeHINBOCTh. KOMOMHATHBHAS H3MEHUYMBOCTh H H H H H
89 |MyraunonHas n3aMeH4nBOCTh. [IpakTiueckas pabora «MyTauuu y 0.5

npo30¢ bl (Ha FTOTOBBIX MUKpOIIpenapaTax)»
90 ||3aKOHOMEPHOCTH MYTAITHOHHOTO TpoIiecca. DIMUTCHETHKA | 1

SIUT€HOMHUKA
91 |I'eneruka yenoeka. [Ipaktuueckas pabora «CocraBienue u ananus | 1 0.5

POAOCIOBHOMN
|92 | MeTtoabl METULIMHCKON T€HETUKHI H H H H H
93 |[3HaueHMe MEAMIIMHCKOM F€HETUKHU B MPEIOTBPAILECHUH U JICYCHUN

TeHETUYECKUX 3a00JICBaHHUI YeJI0BEKa
94 ||OcHoBHBIC IOHATHS cenekiuu. JlaboparopHas padoTa «3ydeHne 1 0.5

COPTOB KYJIbTYPHBIX PACTEHUH H MOPOJ TOMAITHUX KUBOTHBIX)
95 |[MeTonsl cenekuoHHOM paboThl. JlabopaTtopHas padora «M3yuenue | 1 0.5

METO/IOB CETIEKITUN PAaCTCHUI»
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denepanbHas padouas nporpamma | buonorus. 10-11 kimaccer (yriayOn€HHBIN ypOBEHB)

Ne Tema ypoxka KonunuecTBo yacos ‘ Hara DNEeKTpOHHBIE U(PPOBBIE
n/m Beero|| Kontponsnsie || [Tpaktuueckue || M3YICHHA obpasopatenbHbIe
padoThI padoThI peCypCRI
96 ||[locTmKeHHUsI CENEKIIUN pacTeHUI 1 KUBOTHBIX. [IpakTnueckas 1
pabota «[IpuBHUBKa pacTeHUIN»
|97 ||CoxpaHeHHe, M3YyYEHUE U UCTOJIb30BAaHUE T'€HETHUECKUX PECYPCOB H H H H H
98 |buoTtexHonorus kak Hayka U OTpaciib Mpou3BoacTBa. [IpakTuyeckas 0.5
paborta «3yuenue o0beKTOB OMOTEXHOTOTUNY. OCHOBHBIE
HAINpPAaBIICHUS! CHHTETUYECKOM OMOJIOTHH.
|99 ||K0HTp0JII>Ha51 pabora Ne4 H 1 H 1 H H H ’
|1OO ”XpOMOCOMHaﬂ Y TeHHAast UHXCHEPHUs H 1 H H H H |
|101 ||MCI[I/IIII/IHCKI/IG OHMOTEXHOJIOTHH H 1 H H H H |
102 ||Pe3epBHblii ypok. [loBTOpenue, 00001IeHEe, CUCTEMAaTU3AIIHS 1
3HAaHUHI
|OBLLEE KOJIMYECTBO YACOB I10 [IPOTPAMME | 102 || 4 [ 145 [ |
11 KJIACC
Ne Tema ypoka ‘ KonuuectBo yacos ‘ Hata DnexTpoHHbIE U(POBBIE
m/n Beero|| Kontposbshbie || paktuueckue || A3YICHH 00pazoBaTenbHbIC PECYPCHI
paboThI paboThI
|1 HBBOJHOHHOHHasI teopus Y. JlapuHa H 1 H H H H ’
|2 HJIBI/DKymHe CWJIBI HBOJTFOLIMM BUJIOB 110 Y. JlapBHUHY H 1 H H H H ’
|3 HBopL6a 3a CyILIeCTBOBAaHUE, €CTECTBEHHBIN U HCKYCCTBEHHBIN 0TOOD H 1 H H H H ‘
|4 H(DOpMI/IpOBaHI/Ie CHUHTETHUYECKOM TEOPHH IBOIIOLIUH H 1 H H H H ‘
|5 H3TaHBI HBOJIIOI[MOHHOTO MPOLIECCa: MUKPOIBOJIIOLUS M MAaKPOIBOJIOIHS H 1 H H H H ‘
[ | | | |

|6 HHOHyJISII_[I/IH — DJIEMEHTApPHAs €AUHHULIA 3BOJIFOLUN
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denepanbHas padouas nporpamma | buonorus. 10-11 kimaccer (yriayOn€HHBIN ypOBEHB)

No Tema ypoka KonuvectBo wacos ‘ Jara DnekTpoHHbIe IU(POBHIE
n/m Beero|| Konrponsasie || [paxtiueckue || 13YICHAS o0pa3oBaTeNbHBIE PECYPCH
paboTEI paboTEI

7 ||3akon reneruueckoro paBuoBecus Jx. Xapau, B. BaitnOepra. 1 0.5

JlabopaTtopHas pabora «BpIsiBIeHUE N3MEHUYMBOCTH Y OCOOCH OHOTO BUIa»
|8 HSJIeMeHTapHHe (axTOpBI IBOTIOIHMU “ 1 H H “ H |
|9 HSq)(beKT ocHoBarenst. DhdeKT OyTbUIOUHOTO TOPIIBIIIKA “ 1 H H “ H |
|10 HMI/IFpaI_II/II/I. N3ossiuu nomysisiiuii: reorpaduyeckas, OHoIornyecKast H 1 H H H H |
|11 HECTeCTBeHHLIﬁ 0TOOp — HANPABISIFOUIMI (AKTOP IBOIOLUH H 1 H H H H ‘
[12_|Honosoit o16op [ | | | |
13 |TTpucrmoco6IeHHOCTh OPraHU3MOB KaK Pe3yJIbTaT MUKPOIBOJIIOLINH. 1 0.5

JlaGoparopnas pabota «/3yueHune apoMoph0O30B U HANOAAANTALMN Y

pacTEHUN U KUBOTHBIX»
14 | [Tpumepsl prCIIOCOONICHHI Y OPraHU3MOB: MOP(OIOTUIECKUE, 1 0.5

¢dusnonornueckre, OMOXMMHUYECKHE, TOBeeHueckue. JlaboparopHas paboTa

«[TpucrnocobaeHns: OpraHu3MOB U UX OTHOCUTEIIbHAS 11€7IECO00Pa3HOCTh
15 |Bupa, ero kputepuu u cTpykrypa. JlaboparopHas padora «CpaBHenue BuioB || 1 0.5

110 MOP(HOJIIOTHYECKOMY KPUTEPHIO»
[16_||Crpyxrypa una |1 | | | |
117 | Bumoo6pasosanue kak pesymhTaT MHKPOIBOTIONHH 1] I [ I ’
|18 HCBHSB MUKPOIBOJIOIIUHU U ITUICMHOIOTHH H 1 H H H H ‘
|19 HMaKpoaBon}oum. [TaneoHTONOrNYECKHE METOIBI H3YUEHHUSI SBOJIIOIIUN H 1 H H H H ‘
|20 HBHoreorpa(queCKHe METO/Ibl U3YUEHHS IBOJIIOLIUH H 1 H H H H ‘
21 | OMOpHMOIOTHYECKUE U CPABHUTEIBHO-MOP(POIOTUIECKUE METOIbI M3ydeHus || 1

9BOJIFOIIAN
22 | MoJekyJIsapHO-TeHETHIECKUE, OMOXUMHUYECKHE B MATEMATHIECKUE METOIbI 1

U3yYCHUS IBOIIOIHN
23 ||O6ume 3axoHOMepHOCTH 3BOMONHH 1] I I I ’
|24 HAz[anTI/IBHa;{ pauanys. HepaBHOMEPHOCT TEMITOB 3BOJTIOIIMU H 1 H H H H ‘
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denepanbHas padouas nporpamma | buonorus. 10-11 kimaccer (yriayOn€HHBIN ypOBEHB)

No Tema ypoka ‘ KonuvectBo wacos ‘ Jara DnekTpoHHbIe IU(POBHIE
n/m Beero|| Konrponsasie || [paxtiueckue || 13YICHAS o0pa3oBaTeNbHBIE PECYPCH
paboTEI paboTEI

|25 HHaquLIe THITOTE3bI IPOUCXOXKICHUS KH3HU Ha 3emiie “ 1 H H “ H |
|26 HI[OHaqume IPEJICTABICHUS O 3aPOIKICHUN KUZHH H 1 H H H H ‘
|27 HOCHOBHBIC 3TaIbl HEOPraHUYECKOHN IBOJIOIIMN H 1 H H H H ‘
|28 HFHHOTesm 3apOKICHUS KU3HH H 1 H H H H ‘
29 |Ucropus 3emun u Metobl e€ u3ydenus. Jlaboparophas padora «M3yuenue ul| 1 0.5

OITMCAHUE UCKOMAEMbIX OCTATKOB APEBHUX OPTaHH3MOBY
|30 HHaqanLHHe 3TaIlbl OPraHUYECKOM IBOJFOIIUN H 1 H H H H ’
8L_|Pzomons syxapuor [ | | | |
32 ||OcHOBHBIE 3TaIlBl YBOJIOIMH PACTUTEIBHOTO Mupa. [IpakTrueckas pabora 1 0.5

«M3yueHne 0COOEHHOCTEH CTPOCHHUS PACTEHHIA Pa3HBIX OTICIOBY
|33 HOCHOBHHG ATarbl IBOJIOLUU KUBOTHOTO MHpa H 1 H H H H ’
34 | DBomtorus KUBOTHBIX. [IpakTHueckas padota «/3yueHne ocobeHHOCTEN 1 0.5

CTPOCHHSI TO3BOHOYHBIX KHBOTHBIX)
|35 HPaBBI/ITI/Ie JKU3HHU Ha 3eMJie TI0 3paM U IepuojiamMm H 1 H H H H |
|36 HMaCCOBHe BBIMUPAHHSI — SKOJIOTHUECKHE KPU3HCHI IPOLILIIOTO H 1 H H H H ‘
|37 HCOBpeMeHHHﬁ HKOJIOTUYECKUH KPU3HC, €T0 0COOEHHOCTH H 1 H H H H ’
|38 HCOBpeMeHHas[ CHCTEMa OPraHUYECKOTO MPOILIOTO H 1 H H H H ’
|39 HOCHOBHBIe CHUCTEeMaTHUYECKUE TPYITITBI OPraHu3MOB H 1 H H H H ‘
|40 HAHTpononorm — HayKa O 4eJIOBEKe H 1 H H H H ‘
|41 HPaBBI/ITI/Ie NPEICTaBICHNN O IIPOUCXOXKICHUN YEIOBEKa H 1 H H H H ‘
42 |IMecto 4enoBeka B CUCTEMe opraHnueckoro Mupa. Jlaboparopuas padora 1 0.5

«M3ydyeHne 0cOOEHHOCTEHW CTPOCHUS CKelleTa YeJIOBEeKa, CBI3AHHBIX C

TPSMOX0XKJICHUEM»
|43 HI[BI/I)KyI_LII/Ie CHJIBI aHTPOTIOT€HE3a H 1 H H H H ’
44 ||CooTHOMIEHHE GHOTOrHUECKUX 1 COMHMATBHBIX (aKTOPOB B anTpororeneze || 1 | I [ I |
|45 HOCHOBHI)IG CTaJINW aHTPOTIOTCHE3a H 1 H H H H ‘
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denepanbHas padouas nporpamma | buonorus. 10-11 kimaccer (yriayOn€HHBIN ypOBEHB)

No Tema ypoka ‘ KonuvectBo wacos ‘ Jara DnekTpoHHbIe IU(POBHIE
n/n Bcero KOHTpOHI)HBIC HpaKTI/IIICCKI/IC HU3Yy4YCHU OGpaBOBaTeHI)HI)Ie pPeCypChI
paboTEI paboTEI

|46 HHaIIeOFeHCTI/IKa U T1aJICOT€HOMHKA “ 1 H H “ H |
|47 H:‘)BOJ'IIOI_II/IH COBPEMEHHOT0 YeJIOBEKa H 1 H H H H ‘
48 ||Yenoseueckue pachl. [Ipaktuueckas paborta «M3ydeHune 3KOTOrHIeCKUX 1 0.5

aJarTalui 4eaoBeKay
|49 HMC)K,I[I/ICI_[I/IHJII/IHapHLIe METO/IbI AaHTPOTIOJIOTHU H 1 H H H H |
|50 HBapoxcL[eHHe Y pPa3BHUTHUE SKOJIOTUU H 1 H H H H ‘
51 |Meronusl skonoruu. JlaboparopHas padota «/3yueHre MeTo10B 1 0.5

9KOJIOTMYECKUX UCCIICOBAHMII»
|52 HBHaquI/Ie HKOJIOTUYECKUX 3HAHUH [T YeJIOBEeKa H 1 H H H H |
|53 HSI(onomquKHe (hakTopbI H 1 H H H H ‘
54 |Abuotnueckue akropsl. CBeT Kak sKonorudeckuit pakrop. JlaboparopHas 1 0.5

pabota «BbIsiBIIeHHE TIPUCTIOCOOICHUIT OPraHU3MOB K BIIUSTHHIO CBETa
55 ||Abuotnyeckue pakTopsl. TemnepaTypa Kak SKOJIOTHIECKHN (aKTop. 1 0.5

JlabopatopHasi paboTa «BbIsBIIeHHE TPUCTTOCOOICHUN OPTaHU3MOB K

BJIMSIHUIO TEMITEPATYPhD»
56 ||AOnotnyeckue pakTophl. BiiaHOCTh Kak SKOJIOTUYECKU (haKTop. 1 0.5

JlaboparopHas paboTa « AHaTOMUYECKHE OCOOEHHOCTH PaCTEHUN U3 pa3HbIX

MecT OOUTAHUS»
|57 HCpe,Z[BI O0OHMTaHMsI OPTaHU3MOB H 1 H H H H ‘
|58 HBI/IOJ‘IOFH‘{CCKI/IC PUTMBI H 1 H H H H ’
|59 H}KnsHeHHme (GbopMBbI OpraHM3MOB H 1 H H H H ’
|60 HBI/IOTI/I‘—IeCKI/Ie baxTopsI H 1 H H H H ’
61 |3HayeHue OMOTHYECKUX B3aUMOJCHCTBUI JUIS CYIIECTBOBAHMS OpraHu3MoB B|| 1

cpene oOuTaHus
62 |[Dxomormueckue xapakTepuCTHKH MOMyISIHH 1] I I I ’
63 ||OcHOBHBIC MMOKA3aTENN MOMYJISIMA: YUCICHHOCTD, INIOTHOCTh, Bo3pacTHas U || 1

I10JIOBasi CTPYKTypa
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denepanbHas padouas nporpamma | buonorus. 10-11 kimaccer (yriayOn€HHBIN ypOBEHB)

No Tema ypoka KonuvectBo wacos ‘ Jara DnekTpoHHbIe IU(POBHIE
n/m Beero|| Konrponsasie || [paxtiueckue || 13YICHAS o0pa3oBaTeNbHBIE PECYPCH
paboTEI paboTEI

64 ||OcHOBHBIC TOKA3aTENU MOMYISHU: POXKIAEMOCTb, IIPUPOCT, TEMII POCTa, 1

CMEPTHOCTh, MUTPAIHH
|65 H3KOJIOI‘I/I‘-IGCK3.$I CTPYKTypa MOIYJISIIUN “ 1 H H “ H |
|66 HI[I/IHaMI/IKa HOMYJISIIUH U €€ PEeTyJIsIHs “ 1 H H “ H |
|67 HKpI/IBBIe pOCTa YUCICHHOCTH MOMYJSKU. KprBble BEDKUBAHUS H 1 H H H H |
68 |Dkonornueckas nuia Buja. Jlaboparopnas pabdora «IIpucrnocodneHust 1 0.5

CEMSIH PAaCTECHHUH K PacCeICHHIO»
|69 HBI/II[ KaK CHCTEMa TIOIYJISIIHIA H 1 H H H H |
|70 HBaKOHOMepHOCTI/I NOBE/ICHUS U MUTPAIHi )KUBOTHBIX H 1 H H H H |
|71 HCOO6H.[CCTBO OpraHU3MOB — OHMOIICHO3 H 1 H H H H ‘
|72 H3KOCI/ICTeMa KaK OTKpBbITasi cucTeMa H 1 H H H H ’
|73 HprTOBOpOT BEILECTB U IMOTOK SHEPTUU B IKOCUCTEME H 1 H H H H ’
|74 HOCHOBHBIG MOKAa3aTeNId SKOCUCTEMBI H 1 H H H H ’
|75 H3KonomquKHe MTUPAMUIBI H 1 H H H H |
|76 HI/IsMeHeHI/Is[ COOOIIECTB — CYKIIECCUU H 1 H H H H |
77 | [IpupoaHBIE SKOCHCTEMBI. DKOCHCTEMBI 03€p U PeK. DKOCHCTEMBI MOPEH 1

OKEaHOB
|78 HHpI/IpOJIHBIe 9KOCHCTEMBI. DKOCHCTEMBI TYH/JIP, JIECOB, CTENEH, ITyCTHIHb H 1 H H H H ‘
|79 HAHTponoreHHHe 9KOCHCTEMBI H 1 H H H H ‘
80 |YpOoskocucremsl. [Ipaktuueckas padora «/3yueHue u onvucanue 1 0.5

ypOOIKOCUCTEMBI»
81 |3akoHOMepHOCTH (OPMUPOBAHUS OCHOBHBIX B3aUMOJICHCTBHUIT Opranu3mMoB B || 1

9KOCUCTEMAX
82 1

MexaHu3MBbl BO3IEUCTBUSA 3arpsI3HEHUM pa3HbIX TUIIOB Ha
CyOOpraHu3MEeHHOM, OPIraHU3MEHHOM, MONYJISIIMOHHOM M 9KOCUCTEMHOM
YPOBHSIX
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denepanbHas padouas nporpamma | buonorus. 10-11 kimaccer (yriayOn€HHBIN ypOBEHB)

No Tema ypoka ‘ KonuvectBo wacos ‘ Jara DnekTpoHHbIe IU(POBHIE
n/m Beero|| Konrponsasie || [paxtiueckue || 13YICHAS o0pa3oBaTeNbHBIE PECYPCH
paboTEI paboTEI
|83 HBI/IOC(bepa — ofmieruianeTapHas 000J109Ka 3eMiTn “ 1 H H “ H |
|84 HY‘IGHI/IC B. U. Bepnanckoro o buocdepe H 1 H H H H ‘
|85 H3aKOHOMepHOCTI/I CYIIECTBOBaHHs OnochepsbI H 1 H H H H ‘
|86 HprI‘OBOpOTLI BEIIECTB U OMOTCOXUMUYICCKUE ITHKITBI H 1 H H H H ‘
|87 H30HaJII>HOCTI> ounochepsl. OCHOBHBIC GHOMBI CYIITH H 1 H H H H |
|88 HYCTOIZLH/IBOCTB onocdepsl H 1 H H H H |
|89 HSKOHOFquCKHe KPHU3KCHI ¥ UX TIPUYHHBI H 1 H H H H |
|90 HB03):[eI7ICTBI/Ie JesioBeKa Ha Ouochepy H 1 H H H H ‘
|91 HAHTponoreHHoe BO3JICHICTBUE HA PACTUTEIBHBIN ¥ KUBOTHBIA MUP H 1 H H H H ’
92_|Oxpana npuposs: [ | | | |
|93 HOCHOBHBIG MIPUHIIAITE YCTOWYUBOTO PAa3BUTHSI YEIIOBEUCCTBA U ITPUPOJIBI H 1 H H H H ’
94 |[PanoHaIbHOE TPUPOJIONONIB30BAHUE U COXPAHCHHE OMOIOTHIECKOTO 1
pa3zHooOpaszus 3eMiau
|95 H0606H.I6HI/IC 1o TeMe «MUKPOIBOJIOIUS U €€ pe3yabTaTbl» H 1 H H H H ’
196 ||O606mIerne M0 Teme «MaKkpOIBOIONHS 1 €& Pe3yITbTATHD 1] I [ I ’
|97 HO6o6meHHe 1o Teme «[Iponcxoxk/IeHre U pa3BUTHE KU3HU HA 3eMiIe» H 1 H H H H |
|98 HO606H1eHHe o Teme «IIporcxoxIeHne YemoBeKa — aHTPOIIOTCHESY H 1 H H H H ‘
99 ||O600mIeHnE 1O TeMe «DKOJIOTHS — HayKa O B3aMMOOTHOILICHHSIX 1
OpPraHU3MOBY

|100 HO606H1eHHe mo TeMe «OpraHu3Mbl U cpea OOUTaHHSD H 1 H H H H ’
|101 HO606H1eHHe 10 TeMe «DKOJIOTHSI BUJIOB M ITOITYJISIIAI H 1 H H H H ‘
|102 HO606H.ICHI/IC no reme «buocdepa — riodanpHas IKOCUCTEMA» H 1 H H H H ‘
|OBILEE KOJIMYECTBO YACOB I10 [TIPOT'PAMME | 102 | 0 [ 7.5 [ |
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