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®denepanbHas  pabodas mporpaMmMa 1o ydeOHOMY mpeameTy «buosorus»
(yriayonéHHblii ypoBeHb) (mpeameTHas o0sacTh «ECTeCTBEHHO-HAYYHBIC IMPEIMETHI»)
(mamee COOTBETCTBEHHO — TMporpamMma IO OHOJOTHH, OHWOJOTHS) BKIIOYACT
MOSICHUTEIBHYIO 3aITUCKY, COACpKAHKE O0YUCHHS, INIAHUPYEMbIe Pe3yIbTaThl OCBOCHHUS
MIPOrpaMMBbl 110 OUOJIOTHH.

[TosicHuTeIbHAS 3allMCKa OTpakaeT OOLIWE IENIHM W 33aJa4d M3Y4YeHHs OWOJIOTHH,
XapaKTEPUCTUKY TCHXOJOTHYCCKUX MPEANOCHUIOK K €€ H3YYeHHI0 O00ydJaromuMHUCs,
MECTO B CTPYKType y4eOHOro IJiaHa, a TakKe MOAXOIbl K OTOOPY COJEp)KaHus, K

OTPEICIICHUIO TUITAHUPYEMBIX PE3yJIbTAaTOB U K CTIPYKTYpE TEeMaTHYEeCKOIrO
IUTAHUPOBAHHSI.

Conmepxanne OOydYeHHsT PpaCKpbIBa€T  COJACPIKATEIbHBIC JIMHHHM, KOTOPBIC
HpeJIaraloTcsl Il 005A3aTEIFHOTO U3YUEHUS B KaXKJOM KJIAcCe HA YPOBHE CPEIIHETO
o01iero oOpa3oBaHus.

[TmaHupyeMble pe3ysbTaThl OCBOCHHS IPOrpaMMbl IO OHOJOTHH BKJIIOYAIOT
JUYHOCTHBIC, METAlpPEIMETHBIC PE3yJIbTaThl 3a BECh IMEPHOJ OOYYCHHS Ha YPOBHE
cpeaHero o0Iiero o0Opa3oBaHusi, a TAKXKE MPEIMETHBIC JOCTIKECHUS 00YyYaromerocs 3a
KaX</IbIi TO1 00yYCHHS.

IHOACHUTEJIBHASA 3AIINCKA

[Iporpamma no OMONIOTUM Ha YPOBHE CpeiHEro 001Iero oopazoBanus pazpaboraHa
Ha ocHOBe DenepanpHoro 3akoHa oT 29.12.2012 No 273-D3 «O6 oOpazoBaHuu B
Poccuiickoit deneparun», ®I'OC COO, Konnenuuu npemnoiapaHus y4eOHOTO
npeaMeTa «bHoIorusS» U OCHOBHBIX TOJIOKEHHH (eepaabHoi paboueit mporpaMMbl
BOCIIUTAHUSI.

Yuebublit mpeamer «buonorusa» yrinyonéaHoro yposHs usydenus (10—11 kmacchr)
ABIIAETCS OJHUM U3 KOMIIOHEHTOB TMpeAMeTHo obnactu «EcTecTBeHHO-HAYy4YHBIE
npeametb». CornmacHo mnonoxkenusm @I'OC COO mpodunsHbie yuyeOHBIC MPEAMETHI,
H3ydaeMble Ha yriayOJa€HHOM YPOBHE, SBISIOTCS criocoOoM nuddepeHnnanuy 00ydeHus
Ha YpOBHE CPEJHETO 00IIero o0pa3oBaHUs M MPHU3BAHBI 00CCIICYUTh MPEEMCTBEHHOCTD
MEXIy OCHOBHBIM OOIIUM, CPETHUM OOIIUM, CPEIHUM MPOo(heCCHOHATHHBIM U BHICIIINM
oOpa3zoBanueM. B To ke BpeMs KaXIbld M3 ITHX y4EOHBIX MPEIMETOB JOJIKEH OBITh
OPUEHTUPOBAH Ha MPHOPUTETHOE pEIICHUE OO0pPa30BATEIbHBIX, BOCIUTATEIBHBIX U

pa3BHBAIOIIMX 3a/lad, CBS3aHHBIX C mNpodopUeHTaUe OoOyJarommxcs ¢
CTUMYJMPOBAaHUEM HHTEpPECa K KOHKPETHOW OOJACTH HAYYHOTO 3HAHWS, CBS3aHHOTO C
OumoJIoruei, MeIUIIMHOM, SKOJIOTHEH, TICHXOJIOTHEH, CITIOPTOM HJIM BOCHHBIM JICJIOM.

[Iporpamma mo Ouonormm MaéT TPENCTABICHUE O LEAW W 3aJadax H3yYCHHS
yueOHoro npeamera «buonorus» Ha yriyOn€HHOM ypOBHE, OMpPEAESIET 00s13aTeIbHOE
(MHBapHAHTHOE) TPEIMETHOE COJIEpPKaHUE, €ro CTPYKTYpUPOBAaHUE IO pasjeinaM Hu
TEMaM, paclpejieiCcHre 10 KiaccaM, PEKOMEHAYET IOCIeI0BaTeIbHOCTh W3YUYEHUS
y4e0HOTO MaTepHrayia ¢ yI¢TOM MEKIPEIMETHBIX ¥ BHYTPUIIPEIMETHBIX CBS3CH, JIOTUKH
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y4eOHOro Impoliecca, BO3pPacTHBIX OcoOeHHOcTel oOydawomuxcs. B mporpamme 1o
OMOJOrMy peanu3oBaH NPHUHIMI NPEEMCTBEHHOCTH C U3yYE€HUEM OHOJIOTMH Ha ypOBHE
OCHOBHOT'O 00111ero o0pa3zoBaHus, Ojarogaps 4eMy IpOCMaTpPUBAETCS HANPABIECHHOCTb
HAa  [OCIeNylouiee  pa3BUTHE  OWOJOTMYECKUX  3HaHMWI,
OPUEHTUPOBAHHBIX Ha (OPMHUPOBAHUE  E€CTECTBEHHO-HAYYHOTO MHUPOBO33PEHMUS,
HKOJIOTMYECKOTOMBIIIJIEHUS, IPEACTaBICHUN 03J0pOBOM 00pa3e >KM3HHU, HA BOCIIUTAHUE
Oepe’KHOro OTHOLIEHHUS K OKpY:Karollell mpupoaHoii cpene. B nmporpamme no 6uonoruu
TaKk)K€ TOKa3aHbl BO3MOXKHOCTH ydeOHoro mpeamera «buosorus» B peanu3aluu
tpeboBanuit PI'OC COO K mnIaHUPYEeMbIM JHYHOCTHBIM, METANpeIMETHbIM U
OpEeIMETHBIM pe3yibTaTaM OoOy4eHUs U B (DOPMUPOBAHUM OCHOBHBIX BHUJOB y4eOHO-
MO3HABATEIbHOM  JEATENIbHOCTH  OOydYalomMXCSd TI0  OCBOEHHUIO  COJEPKaHUS
OroJ0ornyecKoro o0pa3oBaHus Ha YPOBHE CPEIHEro 00I1Iero oopa3oBaHusl.

VYyeOubiii npenmer «buonorus» Ha ypoBHe cpeaHero oOiero oOpa3zoBaHUsS
3aBepinaeT OMOJIOrMYecKoe 00pa3oBaHUE B IIKOJIE U OPUEHTHPOBAH Ha PACHIUPEHHE U
yriayOiaeHue 3HaHUN OOydarouuxcst O JKMBOM MPUPOJE, OCHOBAX MOJEKYJISIPHOW H
KJIETOYHON OMOJOTUH, SMOPHOJIOTUA W OWMOJOTHMU pPa3BUTHSI, TEHETUKH, CEJICKIUH,
OMOTEXHOJIOTHUH, SBOTIOIMOHHOTO YYEHUS U IKOJIOTHH.

N3yuyenue yuebHoro mpeamera «buomorus» Ha  yriayOJeHHOM  ypOBHE
OPUEHTUPOBAHO Ha TMOATOTOBKY OOYyYalOIIUXCS K TMOCJIEAYIOEMY TOTYyYEHHUIO
OMOJOTNYEeCKOTO 00pa30oBaHus B By3axX M OPTaHM3AIUAX CPEAHETO MpodhecCHOHAIBHOTO
oOpazoBanusa. OCHOBY €ro coliepKaHHsl COCTaBIsIET cHUCTeMa OMOJIOTMYECKUX 3HAHMM,
NOJIYYCHHBIX TPU H3YYEHUU OOYYAIOIUMHCS COOTBETCTBYIOIIMX CHCTEMATHYECKUX
pazzesnoB OMOJIOTUM HA YPOBHE OCHOBHOTO obO1miero oopasosanus, B 10-11 kmaccax 3tu
3HAHMS MOTYYaloT pa3BUTHE. Tak, paclIUpPeHbl U YrayOJeHbl OMOIIOTMYECKUE 3HAHUS O
pacTeHusIX, )KUBOTHBIX, Tpubax, OaKTepusX, OpraHu3Me 4YeJIOBeKa, OOIIuX
3aKOHOMEPHOCTSIX KU3HU, JOMOJTHHUTEIHbHO BKJIIOYEHBI OHOJIOTMUECKHE CBEICHHUS
IPUKIIAHOTO U MOMCKOBOTO XapaKTepa, KOTOPhIE MOKHO MCI0JIb30BaTh KAK OPUEHTHUPBI
JUIsE  TIOCIIeAyIomero  BbiOopa  mpodeccuu. Bo3mokHa  Takke  WMHTErpanus
OMOJIOrMYECKUX  3HAHUM C COOTBETCTBYIOLIUMU 3HAHUSMH, 10Ty YEHHBIMU
OoOy4YaroIMMHUCS TPUU3YIeHUN (PU3UKH, XUMUHU, Teorpaduu U MAaTEMATUKU.

Crpykrypa mnporpaMMbl IO OHOJIOTMM OTpakaeT CHCTEMHO-YPOBHEBBIH H
HBOJIIOLIMOHHBIN MOAXOAb! K M3Y4eHHIO Ouosoruu. CorjiacHO UM, U3y4aroTCsl CBOWCTBA
Y 3aKOHOMEPHOCTH, XapaKTEpPHBIE NI KMBBIX CHUCTEM PA3HOI'O YpOBHS OpraHM3aluy,
ABOJIIOLIMKM OPraHUYECKOro MUpa Ha 3eMJie, COXpaHEHHs] OMOJIOTMYECKOro pasHooOpasus
miadeTsl. Tak, B 10 kitacce u3ydaroTcsi OCHOBBI MOJICKYJISIPHON M KJIIETOYHOM OMOJIOTHH,
AMOpUONIOTUM W OHOJIOTUU DPAa3BUTHs, TEHETUKH U CEJCKUUH, OHOTEXHOJIOTUU H
CUHTETUYECKOW OHMOJOTHH, aKTyalIU3UPYIOTCS 3HAHUS OO0yyaroumxcs mo OOTaHUKE,
300JI0THH, aHATOMUHU, (HU3NOJOTHH yejoBeka. B 11 kmacce m3ydaroTcsi SBOIOIMOHHOE
y4EHHE, OCHOBBI DKOJIOTUH U YUeHHE 0 Ouocdepe.

VYueOnsiil npenmet «buonorus» npu3BaHa-00eCceuynTh OCBOCHHE 00yYaOIUMHUCS
OMOJOrMYECKUX TEOPUIM U 3aKOHOB, W€, IPUHILIUIIOB U MTPABUJ, JIEKAIINX B OCHOBE
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COBPEMEHHOM  €CTECTBEHHO-HAYYHOM KApTUHBI MHUpa, 3HAHUW O CTPOCHMUH,
MHOTro00pa3uu ¥ OCOOCHHOCTSIX KJIETKH, OpraHU3Ma, nonyJnainuy, OHOIIeHO3a,
AKOCHUCTEMBI, O BBIJIAIOIINXCS HAYUYHBIX JIOCTHXKEHUSIX, COBPEMEHHBIX UCCIIEAOBAHUAX B
OMoJIOrMM, TPUKIATHBIX acleKkTax OuoJoruueckux 3HaHuil. s pasButus u
MOJICP>KaHUS UHTEepeca 00yJaromuXcs K OMOJOTUH HAPSAyCO 3HAYUTEIbHBIM 00BEMOM
TEOPETHUYECKOTO MaTepuajia B COACPKaHUM MPOTrpaMMbl MO OMOJIOTHH MPETyCMOTPEHO
3HAKOMCTBO C MCTOPHEH CTaHOBJIEHHUS W Pa3BUTUS TOW WM MHOM 00jacTu OUONOTrHH,
BKJIQJIOM OTE€UECTBEHHBIX U 3apyOCKHBIX YUEHBIX B PpEIICHHE Ba)KHEUIIMX
OMOJIOTMYECKUX U DKOJOTHUECKUX TTPOOJIEM.

lenp u3yuenuss ydeOHOro mnpeamera «buonorus» Ha yriayOJ€HHOM YypOBHE —
OBJIQJICHUE OOYYaIOIIMMUCS 3HAHUSIMU O CTPYKTYPHO-(PYHKIIMOHAJIBHOW OpraHu3aiuu
KUBBIX CHCTEM PA3HOTO paHTa M MPUOOPETEeHUE YMEHUW HUCIIONh30BaTh 3TU 3HAHUS B

dbopmMupoBaHUM HHTEpeca K ompenenéHHod obnmactu mpodeccuoHanbHON
NESATeIbHOCTH, CBSI3aHHOM ¢ OWOJIOTHEH, WM K BBIOOPY y4eOHOTrO 3aBEICHHS IS
IIPOJIOKEHUST OMOJIOTHYECKOT0 00pa3oBaHUsI.

JlocTmkeHue ey u3ydeHus yueOHoro npeamera «buonorus» Ha yriayoaéHHOM
YpOBHE 00€CIICUNBACTCS PEIICHUEM CIICAYIOMMX 3a1a4:

OCBOCHHE OOYYAIOIMIUMHUCI CHUCTEMbl OHOJOTMYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOpUAX, KOHIEMIMIX, THUIOTe3aX, 3aKOHaX, 3aKOHOMEPHOCTIX W
IpaBUjIax, COCTABJISIOMIMX COBPEMEHHYK) €CTECTBEHHO-HAY4YHYIO KapTHUHY MHUpaA; O
CTPOCHUH, MHOTOOOPa3HU U 0COOCHHOCTSIX OMOJIOTHUECKUX CHCTEM (KJIeTKa, OpraHU3M,
HONyJIsIMs, BHJI, OuoreoneHo3, Ouochepa); O BBUIAOUIUXCA OTKPBITUSAX H
COBPEMEHHBIX HCCIIEJOBAHUSX B OMOJIOTUH;

O3HAKOMJICHHE OOYy4alolMXCs C METOJaMH TO3HAHHUS JKMBOW TPHUPOIBI:
HCCIICIOBATEIbCKUMHE METOJaMU OHOJOIMYECKMX HaykK (MOJICKYJIIPHOHW M KICTOYHOM
OMOJIOTHH, SMOPHOJIOTHH ¥ OMOJIOTUU PA3BUTHS, TCHETUKH U CEJIEKIINH, OMOTEXHOJIOTHH
U CUHTETUYECKOU ouomnoruu, NaJICOHTOJIOTUH, 9KOJIOTHH); METOHaMHU
CaMOCTOSITEJILHOTO TPOBEACHHSI OMOJOTUYECKUX HWCCIIEJAOBaHUM B J1abOpaTOpuu U B
npupojie (HabaroaeHne, U3MEPEHHE, SKCIIEPUMEHT, MOJICTTUPOBAHHUE);

OBJIAJICHUE 00y4JaroIIMMHCs YMEHHSIMH: CaMOCTOSATEIBHO HaXOJUTh,
aHAJIM3UPOBATh M WCIOJH30BaTh OHOJOTHYCCKYI0 HH(OPMALMIO;  TOJIb30BATHCS
OMOJOTUYECKON TEPMHUHOJIOTHEHN ¥ CHMBOJIUKOI; YCTaHABJIUBATH CBI3b MEXAY

pa3BUTHEM OUOJIOTHH U COIMAIBHO-DKOHOMHUYECKUMHU M SKOJOTUYECKUMHU MPOoOIeMaMu
YeJIOBEYECTBA; OIICHWUBATH TIOCIEJCTBUS CBOCH JCATEIBHOCTA IO OTHOIICHHUIO K
OKpYXaloIeld MPUPOTHON cpefie, COOCTBEHHOMY3IOPOBBIO U 3J0POBBI0 OKPYIKAIOIIHAX
moned; OOOCHOBBIBATH MW COONIOAATh Mephl MNPOGUIAKTUKH  HHQPEKIIMOHHBIX
3a0oneBaHnii, TpaBuja TOBEJACHUS B TPHUPOAE U obecredeHus O0e30MacCHOCTH
COOCTBEHHOW IKU3HENEATCTLHOCTH B UPE3BBIYAMHBIX CHUTYalUsSX TMPUPOJHOTO U
TEXHOTEHHOTO XapaKTepa; XapaKTepu30BaTh  COBPEMEHHBIC HAyYHBIC OTKPBITHS B
oOJyiacTi OMOJIOTHH,

pa3BHUTHE Y 00YJaIONINXCS HHTEIICKTYAIbHBIX U TBOPUYECKHUX CITIOCOOHOCTEH B

mpolecce 3HAKOMCTBA C  BBIAIONIMMUCS  OTKPBITUSIMA W COBPEMEHHBIMHU



denepanbHast pabouast mporpamma | buonorus. 1011 knaccesr (yriayOnéHHbIH ypOBEHb)

WCCIICIOBAaHUSIMH B OMOJIOTHH, pemaeMpIMi €10 MpoOJIeMaMH, METOI0JIOTHEH
OMOJIOrMYECKOTO UCCIEAOBAaHUsA,  MPOBEICHHS SKCIIEPUMEHTAIBHBIX HCCIETOBAHMIA,
pelieHus: OMOJIOTHYECKUX 3aad, MOICTHUPOBAHMS OUOIOTUYECKUX 0OBEKTOB U
MPOIIECCOB;

BOCTIHTAaHUE y 00YJarOIUXCS [IEHHOCTHOTO OTHOIICHHS K )KUBOW TPUPOJIE B IIEJIOM
U K OTJENBHBIM €€ 00beKTaM U SBICHUSIM; (OPMUPOBAHUE IKOJIOTUIECKOM,
TeHETUYECKOU TPaMOTHOCTH, OOIIEH KyIbTypbl IOBEICHUS B IPUPO/IE; MHTET PN
€CTECTBEHHO-HAYYHBIX 3HAHUM;

npuoOpeTeHHe 00yJaIOITUMHUCS KOMIIETEHTHOCTH B parroHaIbHOM
HPUPOJIONONB30BAHNU (COOJIFO/ICHUE TpPaBUJ MOBEJCHHUS B MPHPOJE, OXPAaHbI BUJIOB,
IKOCHCTEM, OWoChepbl), COXpaHEHHH COOCTBEHHOTO 3J0POBbS W  3JI0POBBS
OKpYIKAIOMIUX Jrojed (coOmroneHus Mep NpOoQHIaKTUKU 3a00JjieBaHMid, OOecreYeHne
0€30MacHOCTH JKU3HENESATEIIbHOCTH B YPE3BBIYAWHBIX CHTYalMsSIX MPUPOJHOTO U

TEXHOI'CHHOTO XapakTepa) Ha OCHOBE UCIIOJIb30BaHUS

OMOJIOTUYECKUX  3HAHUU U YMEHHUH B TOBCEAHEBHOM KU3HU;
CO3/1aHHE YCJIOBHM JJI1 OCO3HAHHOTO BbIOOpa OOYYarOIIMMUCS WHAUBUAYATbHON

o0Opa3oBaTeabHON TPaeKTOPHH, CHOCOOCTBYIOLIEH HOCTIEAYIOUIEMY

npo(eCCHOHATLHOMY CaMOOIPEICICHUI0, B COOTBETCTBHHM C WHIAWBUAYaJbHBIMHU
MHTEpPECaMH U MOTPEOHOCTIMHU PETHOHA.

OOmiee dHMCIO dYacoB, PEKOMEHIOBAHHBIX JUIsI HM3y4YeHHWs] OWOJIOTMHM Ha
yriryosnenHom ypoBHe, — 204 vaca: B 10 xmacce — 102 yaca (3 waca B Hezenmo), B 11
kiaacce — 102 gaca (3 yaca B Hezelio).

OT00op oOpraHM3alMOHHBIX (QOpPM, METOJOB M CPEACTB OOydYeHHUs OHOJOTHH
OCYIIECTBIISIETCS C Y4ETOM cCHenu(UKH €ro COJEpKaHUs W HalpaBICHHOCTH Ha

NPOJODKEHUE  OMOJIOTHYECKOro O0pa3oBaHHMS B  OpPTraHU3ANUAX  CPEIHETrO
podeCCHOHATBLHOTO U BBICIIIETO 00pa30BaHMUsI.

OO0s3aTenbHBIM  YCIIOBHEM TPU OOYYEHHH OWOJIOTHMH Ha YriayOJIEHHOM YpOBHE
SBIIIETCSL MPOBEJICHUE J1aOOpaTOpPHBIX M TpPaKTHUYECKUX paboT. Tarxke yuacTue
OoOy4JarommXCcs B BBINOJIHCHUH TPOCKTHBIX U YYeOHO-HCCIETOBATEIbCKUX pPa0OT,
TEMaTUKa KOTOPBIX OIMPEIEISIETCS yYUTENIEeM Ha OCHOBE HMMEIONIUXCS MaTepHAIbHO-
TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOTHBIX YCIOBUH.
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COJIEP’ KAHUE OBYUYEHUS!

10 KJIACC

Tema 1. BuoJiorusi Kak HayKa

CoBpemeHnHasi Ouoyiorusi — KOMIUIEKCHas Hayka. Kparkas uctopusi pa3BUTHUS
Ouosiornu. buonornyeckue HayKd W uU3ydaeMmble UMH MpoOsieMbl. DyHAaMEHTabHEIE,
MIPUKJIAIHBIE U TTIOMCKOBBIC HAyUHBIE UCCIIEIOBaHUS B OMOJIOTHH.

3HaueHue Ouogoruv B (POPMUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAYYHOM
KapTUHBI MUPA. [Ipodeccun, cBs3aHHBIEC C OUOTOTHEH. 3HaueHUE OMOJIOTUH B

MIPAKTUYECKON  JIESITEIIbHOCTA YEJIOBEKA: MEIUIIMHE, CEIbCKOM XO3SMCTBE,

IIPOMBILINIEHHOCTH, OXPAHE ITPUPO/IBI.

JleMoHCcTpaumuu

[Toptpersi: Apuctrorens, Teodpact, K. Jlunnet, XK.b. Jlamapk, Y. [lapBuH, V.
I'apgen, I'. Mennens, B.W. Bepuanckuii, W.11. I1aBnos, .M. Meunukos, H.. BaBuiios,
H.B. Tumodees-Pecorckuit, [Ix. Yorcon, ®@. Kpuk, J1.K. benses.

Tabmuipt u cxeMbl: «CBs3b OMOJIOTHU C IPYTUMU HayKaMu», «Cuctema

OHMOJIOTMYECKUX HAYK».

Tema 2. ’KuBble cucTeMbl U UX H3y4YeHHE

JKuBble cucTeMpl Kak MpeaMeT u3ydeHus Ouosioruu. CBONCTBA KUBBIX CHCTEM:
€IMHCTBO XUMHUUYECKOI'O COCTaBa, JUCKPETHOCTh M IEJIOCTHOCTb, CIJIO)KHOCTh U
YHOPSA0YEHHOCTh CTPYKTYPBhI, OTKPBITOCTh, CAMOOPTaHU3AIMs, CAMOBOCIIPOU3BEICHUE,
pa3apaxuMoCTh, U3MEHUYUBOCTb, POCT U Pa3BUTHE.

YpOBHU OpraHu3alMy >KUBBIX CHUCTEM. MOJICKYJSAPHBIM, KJIECTOYHBIM, TKAHEBBIM,
OpPraHM3MEHHBIH, MOMYIAIHOHHO-BUAOBOM, SKOCHCTEMHBIH (OHOreOneHOTHYECKH),
ouocdepnsbiii. [Iporeccel, mpoucxoasie B KUBBIX cucTeMax. OCHOBHBIC MPHU3HAKU
xkuBoro. JXu3Hb kKak ¢opma cyliecTBOBaHUs MaTepuu. Hayku, u3ydarommue >XUBBIC
CHCTEMBI Ha PA3HBIX YPOBHSIX OpraHU3allUHu.

N3yuenue »xuBBIX cucTeM. Mertoasl Ouonormdyeckod Hayku. HaOmronenue,
W3MEPEHHE, IKCICPUMEHT, CUCTEMATH3alMs, MeTaaHanu3. [loHsTHEe O 3aBHCUMON U
HE3aBUCUMOW nepeMeHHoM. [lmanupoBanue skcnepuMeHnTa. [loctaHoBka M mpoBepka
runore3. HyneBas rumote3a. I[lonstue BbIOOpKM U €€ mocToBepHOCTH. PazOpoc B
Omosloruyeckux JaHHbIX. ONeHKa JOCTOBEPHOCTH TOJYYCHHBIX pPe3ynbTaToB. [IpranHbBI
HCKKEHHS Pe3yIbTaTOB 3KcnepuMenTa. [[oHsATHE CTAaTUCTHYECKOTO TECTA.

JleMoHcTpanuu

Tabmunbl 1 cxembl: « OCHOBHBIC TIPU3HAKHU XKU3HU», «buonornuyeckue CUCTEMBbI»,
«CBOWCTBa UBOW MaTEpUU», «YPOBHHU OpPraHU3aLMU KUBOU mpUpPOab», «CTpoeHHe
JKUBOTHOW KIJIETKW», «TKaHW JKUBOTHBIX», «CHCTEMBI OpPraHOB 4YEJIOBEYECKOIO
opranusma», «buoreorieHo3», «buochepa», «MeTobl U3y4eHUS JKUBOW MPUPOJIBI».

! CozeprkaHue TIporpaMMBbl, BBIETIEHHOE KYPCUEOM, HE BXOIUT B POBEPKYrOCYAaPCTBEHHOM HTOroBoi atrectaiuu ([A).
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O6opynoBaHue: 1abopaTopHOE 000pYAOBAHUE JJIsl MPOBEICHUS HAOIIOECHUH,
A3MEPEHUM, IKCIIEPUMEHTOB.

[IpakTryeckas pabota

«/crmonp30BaHne Pa3IMYHBIX METOIOB ITPU M3YUCHUH KHBBIX CUCTEM.

Tema 3. buoJsiorus kjieTkn

Knerka — cTpykTypHO-(QYHKIHOHANIbHAS €IUHULA XKUBOro. Mcropus OTKpBITHS
kietku. Paboter P. I'yka, A. JleBenryka. Knerounas teopust (T. IlIBann, M. IllneiineH,
P. BupxoB). OCHOBHBIE MTOJIOKEHHSI COBPEMEHHOW KJICTOUHOM TCOPHH.

MeToibl MOJIEKYJISIPHONW U KJIETOYHOW OMOJIOTMH: MUKPOCKOMUS, XpomaTorpadus,
anekTpodope3, METOJ MEUYEHbIX aToMoOB, Au(depeHIuanbHOe LHEeHTPUPYTUpOBAHUE,
KyJIbTUBUPOBAHUE KIETOK. M3yueHue @uKcuposamHvlx  Klemok. IEKTpOHHas
MHUKpockonusi. Kougokanvnas mukpockonus. Bumanvnoe (npuowcusnennoe) uzyuenue
KJIemox.

JleMoHCTpanuu

[Toptpetsl: P. I'yk, A. JleBenryk, T. [lIBanu, M. IlIneiinen, P. Bupxos, K.M. bap.

Tabnuuptl u cxembl: «CBETOBOM MUKPOCKOM», «JIEKTPOHHBIA MUKPOCKOII»,
«McTopust pa3BUTHS METOAOB MUKPOCKOITUI».

OO6opylioBaHHE: CBETOBOW  MHMKPOCKOI, MHUKpOIpEnapaTbl  pacTUTEIbHBIX,
KUBOTHBIX U OaKTEpUAIbHBIX KJIETOK.

[IpakTnueckas pabora

«/3yueHne MeTo10B KIeTOYHOM Onosoruu (xpomatorpadus, snekrpodopes,
nuddepennnaibHoe neHTpudyruposanwue, [TLP)».

Tema 4. Xumnuyeckasi OpraHu3anus KJIeTKU
XUMHYECKUN COCTABKJIETKU. Makpo-, MUKpPO-U YJIbTPaMUKPO3JIEMEHThI. Boga u €€ ponp

KaK pacTBOpUTENS, peareHra, y4acTHE B  CTPYKTYpPHUPOBAHUM  KIIETKH,
TEIUIOPETYISIMU. MuHepallbHbIe BeIecTBa KJIETKH, X Ouosiornueckast poib. Poib
KaTHOHOB M aHMOHOB B KJIETKE.

Oprannueckne BelIECTBA  KIETKH. buonormdyeckue moiduMepbl.  benkw.
AMUHOKHUCTIOTHBIA cocTaB OenkoB. CTpyKTypbl OenkoBOW MoJekyibl. l[lepBuunas
CTpyKTypa Oelnka, MenTHIHAs CBsA3b. BTOpUUHas, TpETUYHAS, YETBEPTUUHAS CTPYKTYPHI.
Henatypamusi. CpoiictBa OenkoB. Knaccudukanus OenxoB. buonorndeckue ¢yHKINH
6enkoB. IIpuomnsi.

VYrneBoasl. MoHOcaxapupl, AUCAXapUJbl, OJUTOCaXapuabl M MOJIUCAXAPUJIBI.
OOmuii TaH cTpoeHus W (PU3MKO-XMMHYECKHE CBOWCTBa YIJICBOAOB. bromormueckue
(GYHKITUU yTIEBOJIOB.

Jlumuner. T'uapodunsHO-THAPODOOHBIE cBoMcTBa. Krnaccubukamus IUNUAIOB.
Tpurmunepunsi, hochonmunuapl, BOCKH, CTepouabl. bruomornyeckue GyHKIIUN JTUATIATOB.
OO6mue  cBoiicTBa  OMOJIOTMYECKUX  MEeMOpaH —  TEKydecTh, CIOCOOHOCTb
K CaM03aMbIKaHUI0, MOJYIPOHUIIAEMOCTb.

Hyxkneunossie kucnotsl. JJHK u PHK. Ctpoenue HyknenHoBbIX kucioT. HykneoTuasr.
[Mpunuun kommnementapuoctu. [Ipasuno Yapradda. Ctpykrypa [JHK —
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nBOiHas cnupaib. Mectonaxoxaenue u ouonorunueckue pynkuuu JJHK. Bunsr PHK.
Oynkiuu PHK B knetke.

Crpoenne wmonekynbsl AT®. Makpospruyeckue cBa3u B Mouiekyine ATO.
buonornueckne Qynkinuun ATO. BoccTraHOBIEHHBIE NEPEHOCUMKH, UX (YHKUUHU B
kinetke. Jlpyeue nyxneosuompugocpamer (HT®D). CexBenuposanue JHK. Memoow:
2CHOMUKU, MPAHCKPUNTNOMUKU, NPOMEOMUKU.

CrpykrypHass Ouojorusi: OUOXMUMHUYECKHE U OMOPU3UYECKUE UCCIIeI0BaHUS
COCTaBa U MPOCTPAHCTBEHHOUN CTPYKTYpbl OuoMoIieKyl. Modenuposanue cmpykmypol u
QyrKyuti 6uomonexkynr u ux xKomniexcog. Kommnvromephwviii Ouzain u OpeaHuyecKull
cuHme3 OUOMONEKYl U UX HENPUPOOHBIX AHANIO208.

JlemoHcTpanuu

IToptpetst: JI. [Tonunr, x. Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, O.
Conrep, C. Ilpy3usep.

Juarpammel. «PacripeieieHue XUMUUECKUX 2JIEMEHTOB B HEXKUBOUW TIPUPOJIE»,
«PacmipeienieHue XMMUYECKUX JIEMEHTOB B JKUBOU MPUPOJIC.

Tabmumer u  cxembl: «llepuonudueckas TaOauIla XUMHUYECKUX DJIEMEHTOBY,
«CTpoeHHE MOJIEKYJBl BOJbI», «BelecTBa B cocTaBe OpraHu3zMoB», «(CTpoeHue
MOJIeKYyJbl  Oenka», «CTpyKTypel O€lKOBOM MOJEKynb», «CTpoeHue MOJIeKYI
yTiIeBoA0B», «CTpoeHHE MOJEKYJ JUNUI0B», «HykienHoBble KUCIOTHI», «CTpoeHue
MoseKyibl ATO».

Oo6opyoBaHue: XuMU4eckas 1mocyna u 000py10BaHue.

JlaGoparopHas pabora «OOHapyx)eHHe 0ETKOB C TOMOIIbIO Ka4eCTBEHHBIX
peaKum».

JlaGoparopnas pabota «VccnenqoBanue HyKJICMHOBBIX KUCIIOT, BBIJCICHHBIX U3
KJIETOK Pa3JIMYHbIX OPTaHU3MOBY.

Tema 5. CTpoenne u QyHKIUM KJIETKH

Tunel  KJIETOK: JyKapuoTHYecKass W  mpokapuoTudeckas. CTpyKTypHO-
byHKITMOHAIBHBIE 00pa30BaHUS KIETKH.

CtpoeHune mpoKapuOTHYECKOW KieTKH. KierouHas cTeHka OakTepuil W apXew.
Oco0eHHOCTH CTpOeHUsl TeTepoTpPOodHON U aBTOTPO(DHON MPOKAPHOTUYECKUX KIIETOK.
MecTo u poJib IPOKAPHOT B OMOIIEHO3aX.

Ctpoenre U (YHKIMOHUPOBAHHE 3YKApUOTHUECKOW KieTku. [lmasmarmueckas
MemOpaHa (mmasmanemma). CTpykTypa IUIa3MaThdeckoid MeMOpaHbl. TpaHcmopT
BEIICCTB Yepe3 IUIa3MaTHUSCKYyI0 MeMOpaHy: maccuBHbIA (auddysus, obmeruéHHas
auddy3us), akTUBHbIA  (MEpBUYHBIA W BTOPUYHBIA  aKTUBHBIA  TPAHCIIOPT).
[Tomymponumaemocts MeMOpaHbl. PaboTa HaTpuii-KaqWeBOro Hacoca. DHJIIOIUTO3:
MUHOIMTO3, (aromuto3. Ok3omuTo3. Kierounas crenka. CTpykTypa W (QYyHKIIUH
KJIETOYHOU CTEHKH pacTeHuM, rpuloB.

[urormasma. I{uto3onb. Ilutockener. JIBukeHue umTOIIasMbl. OpraHou bl
kieTkd. OmHoMeMOpaHHBIE OPTraHOMIBI KIETKH: JHioIiazmathdeckas cetb (DI1C),
anmapaT [onbIkH, JU30COMBI, HX CTpoeHHEe U  (QyHKUMH. B3aumocss3b
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OJTHOMEMOpaHHBIX OpraHoua0B KieTKU. CTpoeHue TpaHyJIsIpHOrO PETHKYIyMa.
Mexanusm wnanpaeénenuss oeaxoe ¢ IIIC. Cunre3 pacTBOpuUMBIX OenkoB. CuHTE3
KJICTOYHBIX MeMOpaH. ['mankuii (arpaHyisipHBIH) SHIOMIA3MATHYCCKHA PETHKYIIYM.
CekperopHast (QyHkius anmapara [onsmxu. Moougurkayus Oenkoe 6 annapame
Tonvoorcu. Copmuposka benxos 6 annapame I onvooicu. TpaHCTIOPT BEIIECTB B KIIETKE.
Bakyosn pacturenbHbIX KieToK. Knerounsiii cok. Typrop.

[loryaBTOHOMHBIE OpraHOMIbI KJIETKH MUTOXOHAPUH, IUTACTU/IBI.
IIpoucxoocoenue mumoxonoputi u niacmuo. Cumbuocenes (K.C. Mepeockosckuil, JI.
Mapeynuc). Ctpoerue u GyHKIIMM MUTOXOHIPUH U tiactu. [lepBuuHbIe, BTOPUYHBIC U
CJIOXHBIE TJIACTUABI (OTOCHHTE3UPYIOLIUX HYKapHOT.

XJ0pOMIIacThI, XPOMOILIACTHI, JEKOIIACThI BBICIINX
pacTeHHM.

HememOpannbie opranouasl kinetku CrpoeHue U (QyHKUMHM HeMeMOpaHHBIX
OpraHouJIoB KjieTKu. Pubocomel. IIpomesxcymounvie gpuramernmosi. MUKpopuiIaMeHTHI.
Axmunogvie Mukpoguiamernmsi. MBIIEUHbIE KIETKU. AKMUHOBble KOMNOHEHMbl
Hemblueunvlx kiemok. Mukporpybouku. Knerounsiii nentp. CTpoeHue M JBUMKEHUE
KIYTUKOB U pecHUYeK. MukpoTpyObouku muroriazMel. Llentpuons.  benku,
accoyuuposantvle ¢ MUKpoguiamenmamu u Mukpompyooukamu. Momophvie 6enxu.

SAnpo. O6Gonouka snpa, XpOMaTHH, KapUOIUIa3Ma, SAPBIINIKH, WX CTPOCHUE W
bynkiuu. SnepHeiii 6enKoBbI MaTpuKe. [IpocTpaHCTBEHHOE PACIIOIOKEHUE XPOMOCOM
B uHTepha3HOM siipe. Dyxpomamun u cemepoxpomamur. belku XxpoMaTuHa — TUCTOHBI.
Junamuka sadepnou 06010uKU 8 Mumo3se. Aoepuviii mpancnopm.

Krnerounsie Bkimtouenusi. CpaBHUTENIbHAS XapaKTEPUCTHUKA KIETOK DYKapUOT
(pacTUTENBHOM, KHBOTHOM, IPUOHOM).

JleMoHCTpanuu

IToptpetsi: K.C. MepexkoBckuid, JI. Maprymnuc.

Tabnuuel u cxembl: «CTpoeHUE FYKAPUOTUUECKON KIeTKU», «CTpoeHne )KUBOTHOU
KIeTkn», «CTpoeHHe pacTUTENbHON KIeTKu», «CTpOoeHHEe MHUTOXOHIPHUH», «Sapo»,
«CTpoeHne NpoKapHOTUIECKON KIETKU».

OO6opyznoBaHUEe: CBETOBOW  MHKPOCKOI, MHKpONpEnapaTrbl  pacTUTEIbHBIX,
’KHUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTepHaIbHBIX KIETOK.

JlaGopaTopHas pabota «/3yueHue cTpoeHHs! KIETOK PA3INYHBIX OPTaHU3MOBY.

[Ipaktuueckas pabora «M3ydeHnue CBOMCTB KIETOYHON MEMOPAHBI».

JlabopatopHasi  paGota «MccnemoBaHume — miua3MonM3a M JICTIJIA3MOJIN3A
B PaCTUTEJbHBIX KJIETKaX».

[IpakTrueckas pabora «M3ydeHne qBUKEHHS [IUTOIIA3MbI B PACTUTEIIbHBIX
KJIETKaX».

Tema 6. O0MeH BellecTB U NMpeBpPallleHNe JHEPTUH B KJIeTKe

AccUMWISIIMA U JUCCUMUWISLMA — JBE CTOPOHBI MeTabonu3ma. Tumbl oOMeHa
BEILIECTB. AaBTOTPOPHBIN U TeTepoTpOdHBIA. YyacTue Kuciaopoga B OOMEHHBIX
npoiieccax. JHepreTuyeckoe odOecrneueHue kieTtku: npespaiieHue ATD B oOMeHHBIX
nporeccax. ®depMeHTaATUBHBIA XapakTep peakuid KJIETOYHOro MeTaboJiu3Ma.
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depMeHThI, UX CTPOEHUE, CBOMCTBAa M MexaHu3M neicTBus. Kodpepmentsl. Otnuuus
(GEepMEHTOB OT HEOPraHWYECKUX KaTalu3aTOpOB. belKku-akTHBaTOPBI ©  OCNKH-
WHTHOUTOPHI. 3aBUCUMOCTh CKOPOCTH (EPMEHTATHBHBIX PEAKIUNA OT Pa3TUIHBIX
(akTOopOB.

[lepBUYHBINM CHHTE3 OPTAHMYECKUX BEIIECTB B KIeTKe. DOTOCUHTE3. AHOKCUCEeHHbI
u okcuzenHwlll pomocunmes y bakmepuii. Ceemocoouparoujue nuemenmsl U NUSMeHmMbl
peakyuonro2o yeumpa. Ponb xjmoporiactoB B npouecce hotocuHTe3a. CBeToBas u
TeMHoBas (a3el. Pomoovixanue, Cs-, Cs-u CAM-munvighomocunmesa. IpogyKTUBHOCTh
¢dorocunTesa. BiusiHue pa3nuyHbiX (PakTOPOB HA CKOPOCTh (poToCHHTE3a. 3HAUECHUE
dboTocunTE3A.

XeMocuHTe3. PazHooOpa3ue opraHM3MOB-XEMOCHHTETHKOB: HHUTPUDHIMPYIONTUE
OakTepuu, Keyne300aKkTepuu, CepoOaKTepuH, BOJAOPOAHBIE OaKTEpUU. 3HAUCHHE
XEMOCHHTE3a.

AHa’poOHBIC oOpraHu3Mbl. Buasl OpokeHus. [IpoaykTel OpokeHHS U HX
UCIIOJIb30BAaHUE  YEJIOBEKOM.  AHa’pOOHBIE  MHUKPOOPTaHM3MbI  KaK  OOBEKTHI
OMOTEXHOJIOTUH B BO30YyAUTEIHN OOJIE3HEH.

AdpOoOHBIC OPTaHU3MBI. DTarbl SHEPTETUYECKOT0 0OMeHa. [1oIroToBUTEIbHBIHI
stam. ['uKonmmn3 — 6ECKUCIOPOTHOE PACIIETUICHUE TIFOKO3HI.

buonoruyeckoe okucieHue, UM KJIETOUYHOE JAbIXxaHue. Pojib MUTOXOHIpHIA B
nporeccax ouonornyeckoro okucieHus. Lluknuyeckue peakuuu. OKUCIUTETLHOE
dbochopunupoBanue. Iuepeus membpannoco epaduenma npomonos. Cunmes ATD:
paboma npomonnoi AT@-cunmaswi. [IpenmyiecTBa a3poOHOr0 MyTH OOMEHA BEIIECTB
nepea aHadpoOHBIM. DG (PEKTUBHOCTH IHEPTETHUECKOTO OOMEHa.

JleMoHCTpanuu

IMoptpers:  [dx. Ilpuctom, K.A. Tumwupszes, C. H. BuHorpaackuii,
B. A. Durensrapar, I1. Murtuenn, I'.A. 3aBap3uH.

Tabmump! u cxeMbl: «@OTOCHHTE3», « JHEPTeTUUECKHUI oomen», «brnocunres
oenka», «CtpoeHue hepMeHTa», «XEMOCHHTE3.
OO6opyioBaHKE: CBETOBOW MUKPOCKOII, 000py10BaHNE JUIS1 IPUTOTOBIICHUS

MTOCTOSIHHBIX W BPEMEHHBIX MUKPOTIPEIIapaTOB.
JlabopaTtopHas pabora «/3yueHne KaTaIUTUICCKOW aKTHBHOCTH ()epMEHTOB (Ha
pUMEPE aMHJIa3bl WA KaTanas3bl)».
JlaGoparopnas pabota «M3yueHne pepMEeHTaTUBHOTO PACIICTUICHHS TIEPOKCUIA
BOJIOPOJIa B PACTUTEIIHHBIX M JKUBOTHBIX KICTKAX.
Jlaboparopnas pabora «CpaBHEHHE MTPOIIECCOB (POTOCUHTE3a U XEMOCHHTE3a».
JlaGoparopHas pabota «CpaBHEHHE TPOIIECCOB OPOKEHUS U JBIXAHUS».

Tema 7. HacneacrBeHHasi HHpopManus U peaju3anus eé B KIeTKe

Peakuum wmartpuuyHoro cuHres3a. lIpyHOMI KOMIIEMEHTAPHOCTH B PEAKLUAX
MaTpUYHOTO cWHTe3a. Peanu3arys HacleacTBEeHHOW MHQpopmanuu. ['eHeTu4ecKuil Ko,
ero cpoiictBa. Tpanckpunuus — marpuunbid cuHte3 PHK. IlpuHnunsl Tpanckpunuumu:
KOMILIEMEHTapPHOCT, AHTUNAPAJUICIIBHOCTB, ACHMMETPUYHOCTb. Cospesanue
mampuunvix PHK 6 sykapuomuueckoti knemxe. Hexooupyrowue PHK.
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Tpancnsuusa u e€ stanbl. Yuactue TpancnopTHeix PHK B Ouocunrese Oenka.
YcnoBus Ouocuntesa 6enka. KonupoBanue amuHokuciiot. Ponab pubocom B OnocuHTE3€
Oeka.

CoepemenHvle npedcmasnenusi 0 CmMpoeHuu 'y eernog. Opranuzaius renoma
MPOKApUOT U IYKapUOT. Perynsnus akTHBHOCTH T€HOB Y IpokapuoT. ['unoresa
ormepona (®. XKako0, XK. Mano). Monexyrspuvie mexanusmbl IKCHPeCcCUU 2€HO8 Y
aykapuom. Ponv xpomamuna 6 pecynsayuu pabomsi 2enog. Perynsuusi OOMEHHBIX
npoleccoB B kieTke. KiueTounslit romeocTas.

Bupycel — HekneTouHbsle (OpMBI KM3HM M OOJMraTHble mnapasutbl. CTpoeHue
IPOCTBIX U CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaros. Kuznennwviti yuxn /[HK-
cooepocawux supycos, PHK-cooepocawux eupycos, baxmepuoghacos. Obpammuas
MPaHcKpunyus, pesepmasa, uHmezpasd.

Bupychsbie 3a060neBaHus yenoBeka, >KMBOTHbBIX, pacTeHui. CITU/], COVID-19,
COIHATbHBIE ¥ MEIUIIMHCKUE TPOOIIEMBI.
Buoungopmamuxa: unmeepayus u anaius OOILUUX MACCUBOE («bigdata»)

CMPYKMYPHLIX OUuo02UudecKux 0annvix. Hanomexnonoeuu 6 buonoeuu u meouyume.
IIpoepammupyemvie gpynxyuu dbenxos. Cnocodovl docmasku i1eKapcms.

JleMoHCcTpauuu

[Toptpetsi: H.K. Kosbuos, [1.1. IBanHOBCKHA.

Tabmuiel 1 cxeMbl: «bruocuHTE3 OcnKa», «I'eHeTHUeCKHi Ko1», «BUpyChI»,
«bakteprodaru».

[IpakTuueckas padora «Co3iaHue MOJICIIH BUpyca.

Tema 8. /KusHeHHBIH HUKJ KIeTKH
Krnerounsrit ki, ero nepuosl u peryisnusa. Uarepdaza u mutos. OcobeHHOCTH
IpoIeCcCOB, MpoTekaromux B  uHTepdaze. I[loaroroBka KIETKHM K

JIETICHUIO.
[IpecunteTndeckuii (MOCTMUTOTHYCCKUI), CHAHTETHIECKHH U MMOCTCUHTETUYECKUH
(TpeMHUTOTHYECKHIA) TIEPHOABI HHTEP(hA3HI.

Marpuunsiii cunre3 JJHK — permukanus. [IpuHnumns pemmkanuu JIHK:

KOMIIJIEMEHTAPHOCTD, MOJYKOHCEPBATUBHBIM CHUHTE3, aHTUIIAPAJICIbHOCTh. MexaHu3m
permukanuun  JIHK. Xpomocombl. Ctpoenne xpomocoMm. Temomepsl U Teiomepasa.
XpOMOCOMHBIM HAOOp KIETKH — KapHOTHUIL. JIUTUIOWIHBIA M TaruIOWTHBIN HaOOPHI
xpomocoMm. ['omonorununsie XxpoMocoMsl. [10J10BbIE XPOMOCOMBL.

Jlenenue kietku —MuTo3. CTaAMUMUTO3a UTTPOUCXOSAIINE BHUXIIPOLIECCHI. THIIbI
Muto3a. Kapnoknnes u IUTOKMHE3. bruonornyeckoe 3HaueHne MUTO3a.

Perynsius MUTOTHYECKOTO UKIIA KIeTKU. [I[porpaMmmupyemast kiieTouHasi Tuoesnb —
arorTo3.

Knerounoe sapo, XpomMocoMmbl, (QYHKIIMOHAIbHAS TE€HOMUKA. Mexaruzmol
npoaugepayuu,0uddepenyuposxu, cmapenus u eubeau kiemok.«l{ugpposas kiemka» —
buourngopmamuveckue mooenu HYHKYUOHUPOBAHUS KIEMKU.

JleMoHCTpanuu

Ta0munel U cxeMbl: « ) KU3HEHHBIN UK KIETKH», KMHUTO3», «CtpoeHnue
xpomocom», «Perukanus JJTHK».
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OO6opyioBaHKE: CBETOBOW MUKPOCKOII, MUKpOIpenapathl: «MHUTO3 B KIETKax
KOpEIIKa JIyKa»,

JlaGoparopHas pabota «}3ydueHre XpoOMOCOM Ha TOTOBBIX MUKpPOIIpEnapaTax».

JlaGoparopnas pabota «HaOmoaeHne MuTo3a B KJIIE€TKaX KOHYMKA KOpelIKa JyKa
(Ha rOTOBBIX MUKpPOIIpEIIapaTax)».

Tema 9. CTpoenue u GyHKUMH OPraHU3MOB

buonoruyeckoe paznoodpasue opranu3MoB. OIHOKIETOUHBIE, KOJIOHUATBHBIE,
MHOT'OKJIETOYHBIE OPTaHU3MBI.

OCcOOEHHOCTH CTPOEHUS M JKU3HEACSTENIbHOCTH OJIHOKJIETOYHBIX OpPraHU3MOB.
bakrepun, apxeu, OJHOKJIETOYHbIE TpPUObI, OJHOKIETOYHBIE BOJOPOCIH, APyrHe
npotucTsl. KoJloHnanbHbIE OPraHU3MBl.

B3anMocBs3b 4acTeil MHOTOKJIETOYHOIO OpraHu3Ma. TKaHU, OpraHbl U CUCTEMBI
opraHoB. OpraHusm Kak euHoe 1enoe. I'omeocras.

Tkanu pactenuil. Tumbl pacTUTENbHBIX TKaHEW: oOpa3oBaTeibHasi, MOKPOBHAS,
OpoBOAsAIIasl, OCHOBHasg, MexaHuyeckasd. OcoOEHHOCTH CTpoeHMs, GYHKUUMNA ¢
PACIIOJIOKEHHS TKAaHEW B OpraHax PaCTEHUM.

TkaHM >KMBOTHBIX M 4YeJOBEKAa. THUNBI KUBOTHBIX TKAaHEW: HNUTEIMAIbHAasd,
COCIMHUTENIbHAS, MbIlIeyHas, HepBHas. (OcoOeHHOCTU CTpoeHus, QYHKIUNA WU
PAaCIIOJIOKEHHS TKAaHEU B OpraHax KMBOTHBIX U YEJIOBEKA.

Opransl. BeretaTuBHbBIE U T€HEPATUBHBIE OpraHbl pacTeHUil. OpraHbl U CUCTEMBI
OpPraHoOB )XUBOTHBIX U 4esioBeKa. PyHKIMU OPraHOB U CUCTEM OPraHOB.

Omnopa Tenma opranu3smMoB. Kapkac pacrenuil. CKeleTbl OJHOKIETOYHBIX U
MHOTOKJIETOUHBIX JKUBOTHBIX. HapyKHbIi M BHYTpeHHHI ckeneT. CTpOEHHE U THUIIBI
COEIMHEHUS KOCTEH.

JIBuKeHne opraHu3MoB. J[BIKEHHE OJHOKJIETOYHBIX OPraHU3MOB: aMEOOHIIHOE,
KTYTUKOBOE, PECHUYHOE. /[BHKEHNE MHOTOKJIETOYHBIX PACTECHUN  TPOIIU3MBI U HACTHUHU.
JIBuKEeHNE MHOTOKJIETOYHBIX XHUBOTHBIX M UEJOBEKAa: MbIIIEYHAs cuctema. Peduekc.
CkeeTHbIE MBIIIIBI U UX padoTa.

IIntanue opranusmos. [lormomenne BOABI, YIVIEKHCIOTO ra3a M MHHEPAIBHBIX
BEILIECTB pAcTeHUsMU. lIuTaHMe >KMBOTHBIX. BHYTPHUIIOIOCTHOE M BHYTPUKIETOYHOE
nuuieBapenue. lluTaHue NO3BOHOYHBIX JKMBOTHBIX. OTHENbl MUIIEBAPUTEIBHOIO
TpakTa. [InmesBapurensHble xenesnl. [unesapurenbHas cucreMa 4enoBeka.

Jlpixanue opraHu3moB. Jlpixanue pacteHuil. Jlpixanue >XUBOTHBIX. Juddy3us
ra3oB uepe3 IOBEpXHOCTh KiIeTKU. KokHoe npixanue. JlpIxaTenbHas IOBEPXHOCTb.
XKabeprnoe u né€rounoe npixaHue. J[pIXxaHWE MO3BOHOYHBIX J>KMBOTHBIX U YEJIOBEKA.
OBOJIOLMOHHOE  YCJIOKHEHHWE  CTPOEHHs  JIETKUX  IO3BOHOYHBIX  >KMBOTHBIX.
JlpixaTenpHass cucTeMa 4esioBeKa. MeXaHu3M BEHTWISIUMM JIETKUX Yy 0TI U
MJIeKONUTaIOMuUX. Perynsius nqpixanus. J{pixatenbHble 00bEMBI.

TpaHcOpT BEMIECTB  YOPraHU3MOB. [paHCIOPTHBIE CHCTEMBI PACTCHUM.
Tpancnopt BemecTB y »XKUBOTHBIX. KpoBeHOCHas cucteMa u €€ opranbl. KpoBeHOCHas
CHUCTEMA NIO3BOHOYHBIX JKUBOTHBIX U 4esloBeKa. Cepale, KpOBEHOCHBIE COCYABI U KPOBb.

Kpyru
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KpOBOOOpaIEHHsI. DBOIIOLUOHHBIE YCIOKHEHUSI CTPOCHUS KPOBEHOCHOM CUCTEMBI
MMO3BOHOYHBIX JKUBOTHBIX. PaboTa cep/iia u e€ perynsiusi.

Beinenenue y opraHusMoB. Beiaenenue y pacteHuil. BeiaeneHue y KUBOTHBIX.
CokparutenbHbie Bakyonu. Opransl BeleneHus. OuibTpaius, cekpenus u oOpaTtHoe
BCAChIBaHUWE KaK MEXaHM3Mbl paOOThl OpraHOB BbiJecHUA. CBS3b MOJOCTH Tela C
KPOBEHOCHOW U BBIJECIUTENIBHON cucTeMaMHu. BriieneHrne y mo3BOHOYHBIX )KMBOTHBIX U
yenoBeka. [louku. Ctpoenue u ¢yHkumoHupoBanue Heppona. OOpazoBaHHE MOYHU Y
YEJI0BEKaA.

3amuTa y Opranu3MoB. 3aluTa y OJJHOKJIETOUHBIX opraHu3mMoB. Criopsl 6akTepuii
Y LUCTHI NPOCTENIINX. 3alluTa Y MHOTOKJIETOUHBIX pacTeHuid. Kytukyna. Cpencrta
MMACCUBHOM M XUMHUYECKOM 3aIUThI. DUTOHLIUBI.

3ammTa y MHOTOKJIETOYHBIX >KMBOTHBIX. [IOKpOBBI M WX MPOW3BOJHBIC. 3alluTa
opranuzma ot OosiesHed. IMMyHHasi cucTemMa 4esioBeka. KieTouHbll U TyMOpaibHbIN
UMMYHUTET. BpoxaEHHBIA U MpuoOpeTEéHHBbIN cnenuduyeckuii UMMYHHUTET. Teopus
KIOHaNIbHO-cesiekTuBHOr0 ummynutera (1. Dpmux, ®.M. bepuer, C. Toneraga).
BocnanurtenbHble OTBETHI OPraHU3MOB. POjb BpPOXAEHHOIO MMMYHUTETa B Pa3BUTHU
CUCTEMHBIX 3a00JIeBaHU.

PaznpaxuMoCTh U peryisiiusi y OpraHu3mMoB. Pa3npa’kuMocTh y OJHOKJIETOUHBIX
opranu3moB. Takcucel. PazapaxuMocTs U perynsauus y pacTteHud. PocTtoBeie BenecTsa
U UX 3Ha4YECHHUE.

Hepsuas cucrema u pediiekTopHas peryisiiuus y>KUBOTHbIX. HepBHast cuctema u eé
OTZEJIbl. DBOJIIOUMOHHOE YCIIOXKHEHUE CTPOCHUS HEPBHOM CHUCTEMBI Y >KMBOTHBIX.
OTzenbl TOJIOBHOTO MO3Ta MO3BOHOYHBIX JKUBOTHBIX. Pediexc u peduiektopHas ayra.
besycnoBHbIe U yCIOBHBIE PEIICKCHI.

['ymopanibHasgs perynsiuvss WM DHAOKPUHHAs CUCTEMa >KMBOTHBIX M YEJIOBEKa.
JKenespl SHIOKPUHHOW CHCTEMBI U HMX TOPMOHBI. JlelicTBHUE TOPMOHOB. B3anMMOCBs3b
HEPBHOM W PHIOKPUHHOMN cucTeM. [ umoramamo-runoduszapHas cucrema.

JleMoHCTpanuu

[Toptper: U.I1. [TaBnos.

Tabmuuet u  cxembl:  «OJHOKJIETOYHBIE  BOJIOPOCHH», «MHOTOKIETOUYHBIC
Bojlopociu», «baktepun», «lIpocteiimue», «Opranbl IIBETKOBBIX PACTCHUN,
«CucteMbl OpraHoB MO3BOHOYHBIX KUBOTHBIX», «BHYTpeHHEE CTPOCHHE HACEKOMBIXY,
«Tkanu pactenuit», «KopueBbie cuctembr», «Ctpoenne ctedis», «CTpoeHUE TUCTOBOM
IJIACTUHKU», «TKaHU KUBOTHBIX», «CKeNeT uenaoBeka», «lluieBapurenpHas cucrema»,
«KpoBeHocHast cucteMa», «JlpixatenbHas cucteMa», «HepBHas cuctema», «Koxa»,
«MpblleyHas cucrema», «BblmenuTenbHas cucTeMa», «DHIOKPUHHAasi CHUCTEMa,
«Ctpoenue Mbie», «UMmmynuter», «KumednonosoctHeie», «(CxeMa MNUTaHUSA
pacteHuii», «KpoBEHOCHbIE CUCTEMBI MO3BOHOYHBIX KUBOTHBIX», «CTpO€HHE TUIAPHI»,
«CtpoeHne 1IaHapun», «BHyTpeHHee CTpOEHHE MOXKIEBOro uepBsi», «HepBHas
cucteMa poid», «HepBHas cuctema nsarymku», «HepBHasi cuctema npecMbIKaIOIUXCS»,
«HepBHas cucrema nrui», «HepBHas cuctema miekonuraromux», «HepBHas cucrema
yesnoBeka», «Pediekc».
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O6opyznoBaHue: CBETOBOM MHKPOCKOI, MHKpOMpENnapaTrbl OJHOKIETOYHBIX
OpPraHM3MOB, MHUKpONpEenaparbl TKaHEH, pAKOBHHBI MOJUTIOCKOB,  KOJUICKIIUU
HAaCEKOMBIX, WIJIOKOXKUX, JKHBBIE SK3EMIUIPHI KOMHATHBIX pAacTEeHU#, repOapun
pacTeHu pa3HBIX OTIENOB, BIAXXHBIC MpENapaThl KUBOTHBIX, CKEIETHI MO3BOHOYHBIX,
KOJUIEKIIMKM OECIO3BOHOYHBIX JKUBOTHBIX, CKEJEeT YeJIOBeKa, OO0OpyJOBaHHE Jis
JEMOHCTPAllMd TOYBEHHOTO ¥ BO3AYIIHOTO THTAaHUS PACTEHHH, pacUIeTUICHUs
KpaxMana U OelKoB MoJ JeicTBHEM (DepMEHTOB, 00OpYIOBaHUE IS JEMOHCTPAINU
OMBITOB MO W3MEPEHHUIO >KU3HEHHONW EMKOCTH JIETKUX, MEXaHHW3Ma JbIXaTeIbHBIX
JBW)KEHUH, MOJICITH TOJIOBHOTO MO3Ta Pa3jIUYHbIX KHUBOTHBIX.

JlaGoparopnas pabora «M3yueHue TkaHel pacTEeHUI».

JlaGoparopHas pabota «}3yueHne TKaHei )KUBOTHBIX.

JlabopaTopHas pabota «l3yueHne opraHoB I[BETKOBOTO PACTCHHSY.

Tema 10. Pa3mHokeHue 1 pa3BUTHE OPraHU3MOB

dopMBl  pPa3MHOXKCHHS OpPraHu3MoB. Oeccrojioe (BKIOYash BEreTaTUBHOE) W
nosioBoe. Buasl Oecrosioro Pa3MHOKEHUS. TTIOYKOBAaHUE,  CIIOPYJISIIHA,

dbparmeHTanus, KJIOHUPOBAHUE.

ITonoBoe pasmuosxkenue. [lonoBeie kieTKH, Wik rametsl. Meio3. Ctaauu Meiosa.
[ToBenenne xpomocoMm B Mmenose. KpoccuHrosep. buosormueckuil cMmbICi Meno3a U
IIOJIOBOTO Iporecca. Meno3 U ero MeCTo B )KU3HEHHOM LIMKJIE OPraHU3MOB.

[Ipen3aponsiieBoe passutve. ['ameroreHe3 y KUBOTHBIX. [losioBBIE JKene3bl.
OOpa3zoBaHue W pa3BUTHE IMOJOBBIX KiIeToK. CrnepmaroreHe3 u ooreHes. CTpoeHue
IIOJIOBBIX KJIETOK.

OmnogoTBopeHne W AMOpHUOHANBHOE  pa3BUTHE  JKUBOTHBIX.  CrocoOsbl
OIUIOIOTBOPEHUS . HApYKHOE, BHyTpeHHee. [lapTeHorenes.

WunuBuayanbHOE pa3BUTHE OpraHu3MOB (OHTOTeHEe3). IMOPHOJIOrHs — HayKa O
Pa3BUTHH OPTaHU3MOB. Mopgozenez — 00Ha U3 21asuvix npooiem MOPUOIOUL.
Konyenyus mopgoeenos u mooenu mopgozeneza. Ctanuu sMOpruoreHe3a KUBOTHBIX (Ha
npumepe Jiaryikh). JIpoonenue. Tunbsl apobnenus. /Jemepmunuposannoe u
HedepmuHuposanuoe opooaenue. bracmyna, munwvt 61acmyn. OCOOEHHOCTH APOOICHNUS
MJICKOITATAIONIUX. 3apOIbIIIEeBhIC JINCTKA (TacTpyIsAIus). 3aKiaika OpraHOBH TKaHEH W3
3apOJBIILIEBBIX JINCTKOB. B3anMHOE BIIMSIHHE YacTEl pa3BUBAIOLIErOCS 3apOAbIIIA
(>MOproHambHAS UHAYKINS). 3aKiIaKa TUIaHa CTPOCHHS JKUBOTHOTO KaK pe3yJIbTaT
HEPapXUUYECKUX B3aMMOJICHCTBUI TeHOB. BiausiHue Ha HMOpUOHATBHOE Pa3BUTHE
Pa3sTUYHBIX (PAKTOPOB OKPYKAIOIIEH CPEIIbI.

PocT u pasButne xuBoTHBIX. [locTamMOpronanpHbIN Tiepuo. [Ipsimoe u HempsiMmoe
pasButue. PazButne ¢ meramopdo30oM y OECIIO3BOHOYHBIX U TIO3BOHOYHBIX KUBOTHBIX.
buonornueckoe 3HaueHHE NPSIMOrO M HEMPSMOTO Pa3BUTHSI, UX PACHPOCTPAHEHHE B
npupoze. Tumsl pocta )KUBOTHBIX. DAKTOPBI PETYISINUNA POCTA KUBOTHBIX M YEJIOBEKA.
Craguu mocTaMOPHOHAILHOTOPA3BUTHS YKUBOTHBIXM YesoBeka. [leprobl oHTOreHe3a
yesoBeka. CTapeHue U CMepTh Kak OMOJIOTMUYECKUE MPOIIECCHI.

PasmHoxeHue u pa3Butue pactenuil.l'ametropur ucnopoput. Meio3BKU3HEHHOM
uukie pacrenuii. O6pa3zoBanue crop B npouecce Meno3a. ['lamerorenes y pacTeHUH.

15



denepanbHast pabouast mporpamma | buonorus. 1011 knaccesr (yriayOnéHHbIH ypOBEHb)

OIUI010TBOPEHHE U PA3BUTHE PACTUTEIIBHBIX OPraHU3MOB. /[BOMHOE OMIOIOTBOPEHUE Y
IIBETKOBBIX pacTeHu. OOpa3oBaHUE U Pa3BUTHE CEMEHH.

MexaHu3MBbl PETYISLUU OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.

JleMoHcTpauuu

IToptpetsr: C.I'. HaBamun, X. llnemas.

Tabmuipt u cxembl: «BerertaTuBHOe pasMHOXeHUe», «Tumbl Oecrnosioro
pasMHOXEHUsA», «Pa3smMHOXeHHE XJIaMUIOMOHAIbI», «Pa3MHOXKEHHUE JBIJICHBI»,
«Pa3MHOXeHnEe TUApbI», «Meho3», «XpomocoMbl», «['ametorenes», «CtpoeHue
SUUEKIETKH ucnepmaro3ouia», «OCHOBHBIE CTaauu OHTOreHesa», «lIpsimoe wu
HENpPsIMOE pa3BUTHE», «Pa3BUTHE MaMCKOro xyka», «PazBurue capanum», «Pa3zButue
JTATYIIKU», «J[BOWMHOE OIIOJOTBOPEHHUE Y ILBETKOBBIX pacTeHuil», «CTpOeHUE CEMSH
OJHOJIOJIBHBIX W JBYJOJBHBIX pAacT€HUI», «KU3HEHHBIA LMK MOPCKOM KaIyCThI»,
«Kv3HEHHBIN UK MXa», «KU3HEHHBIA LMK ManopoOTHUKA», «KU3HEHHBIA LUK

COCHBI».

OO6opynioBaHue: CBETOBOM  MHMKPOCKOI, MHKpPOIpenaparbl  SHIEKICTOK |
CIIEpMAaTO30MI0B, MOAENb «{UKIT pa3BUTHS JISATYLIKHA.

JlaGoparopHas pabota «l3ydyeHne cTpoeHHs MOJOBBIX KJIETOK HA TOTOBBIX
MUKpOIIpEnapaTax».

[lpaktuyeckas pabotra «BpIsiBIeHWE TPHU3HAKOB  CXOACTBA  3apOAbIIIEH
IIO3BOHOYHBIX KUBOTHBIX».

JIabopaTtopHas pabora «CTpoeHHE OPraHOB Pa3MHOXKEHUSI BBICIINX PACTEHUI».

Tema 11. I'eHeTHKa — HAYKa 0 HACJIEACTBEHHOCTH M H3MEHYUBOCTH OPraHM3MOB

Hcropus craHOBIICHHS U Pa3BUTHS T€HETUKHU Kak Hayku. PaGotel I'. Mennens,

I'. ne ®puza, T. Moprana. Poibs oTedecTBEHHBIX YUEHBIX B PA3BUTHU I'€HETUKHU. PaboThI
H.K. Komnsuoa, H.M. BasunoBa, A.H. benozepckoro, I'.JI. Kapneuenko,
10.A. ®ununuenko, H.B. Tumodeesa-PecoBckoro.

OCHOBHbBIE TEHETUYECKUE MOHATHUS M CHMBOJIBL. [ OMOJIOTMYHBIE XPOMOCOMBI,
aJUIeJIbHBIE T€HbI, aJIbTEPHATUBHBIC IIPU3HAKU, JOMUHAHTHBIN U PELUECCUBHBIN MTPU3HAK,
TOMO3HUT0Ta, TETEPO3UroTa, YUCTasl JUHUSA, THOpHUAbI, reHoTur, (GeHotun. OCHOBHbBIE
METO/Nbl ~ TEHETUKHU.  THUOPUIOIOTHYECKHM,  IUTOJOTUYECKHH,  MOJICKYJSPHO-
T€HETUYECKUM.

JleMoHCTpanuu

[Toptpetsi: I'. Mennens, I'. ne ®pu3, T. Mopran, H.K. Kossios, H.U. Basuiios, A.H.
benozepckuii, I'.J]. Kaprieuenko, FO.A. @unmmmuenko, H.B. Tumodees-PecoBckuii.

Tabnuipl u cxeMbl: «MeTobl TeHeTUKN», «CXeMbI CKPEIIUBaHUSY.

Jlaboparopnas padota «/[po3oduiia kak 00BEKT TeHETUYECKUX UCCIICTOBAHUII.

Tema 12. 3aKkoHOMEPHOCTH HACIEICTBEHHOCTH

Momnorubpuanoe ckpeniuBanue. [lepBoiii 3akoH MeHaens — 3aKOH eIMHO00pa3us
rudopuioB nepBoro nokosneHus. [IpaBuno nomunupoBanusi. Bropoi 3akon Menaens —
3aKOH pacuierieHusi Mpu3HakoB. lluTonmorndeckrue OCHOBBI MOHOTHOPUIHOTO
CKpeluBaHus. [ umore3a 4ynucToThl ramer.
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AHanunsupyroniee ckpemuBanue. [[poMexyTouHbIA XapaKTep HACIEIOBAHMS.
Pacmiennenue npu3HakoB NpU HENIOJIHOM JOMUHUPOBAHUM.

JuruOpuaHoe ckpemuBanue. TpeTuil 3akoH MeH e — 3aK0OH HE3aBUCHUMOT0
HacJeJ10BaHus NpU3HaKoB. [{luTomornueckue 0CHOBBI AUTHOPUAHOTO CKPEIIMBAHMUS.

CuemnienHoe HacnenoBanue npu3HakoB. PabGotst T. Moprana. CremnieHHoe
HACJIEIOBAHUE I'€HOB, HApYIICHUE CLEIUICHUS MEXAY T'eHaMu. XPOMOCOMHas TeOopus
HACJIEICTBEHHOCTH.

I'enetnka mona. XpOMOCOMHBI MEXaHM3M ONPEACICHUS MoJa. AyTOCOMBI U
IIOJIOBBIE  XPOMOCOMBI. ['OMOraMeTHbli UM TIeTeporamMeTHbld MoJ. I'eHeTnueckas
CTPYKTYpa II0JIOBBIX XpoMocoM. HaciienoBanue pu3HaKkoB, CLENJIEHHBIX C IT0JIOM.

I'eHotun kak wnenoctHas cucrema. Ilnedorponuss — MHOMXKECTBEHHOE JIEHMCTBUE
resa. MHOXeCTBEHHBIN AJUICTIU3M. B3aumopericteue

HEAJJICIIbHBIX TE€HOB. KomMmiieMeHTapHOCTb. Dnucras.
[Tonumepusi.

I'eHeTnyecknii KOHTPOJIb Pa3BUTHUS PACTEHUM, >KUBOTHBIX W YEJIOBEKA, a TaKKe

(U3HOTOTHYECKUX TPOIIECCOB, MOBEACHUS UM KOTHUTUBHBIX (pyHKIuil. ['eHeTnueckue

MEXaHU3Mbl CHUMOMOTEHE3a, MEXaHHM3Mbl B3aUMOJICUCTBUSl «XO35UH — TApasuT» Hu
«XO35IMH — MHKpoOMOM». ['€HeTHYecKHe acheKThl KOHTPOJISI W HM3MCHEHUS
HACJIEJCTBEHHONW MH(POPMAIIUU B TIOKOJICHUSAX KJIETOK M OPTaHU3MOB.

JleMoHCcTpaluu

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

Tabmumper u cxembl: «IlepBbiii W BTOpo#l 3akoHBl Menpaens», «Tperuil 3akoH
Mengens», «AHaIM3UpYIOIIEE CKpelluBaHue», «HenogHoe JOMUHUPOBAHUE,
«CrerjieHHOe HaclieI0BaHue MPU3HAKOB y Apo3odmib», «I'eHeTnka mnona», «Kapuorun
gyenoBeka», «Kapworun npo3oduib», «KapuoTUm OTHIBL»,

«MHOkecTBeHHBIN ajjiein3M», «B3anMoaencTBre reHOBY.
OO6opynoBaHue. MOAEHb Ui JEMOHCTPAIlMM 3aKOHOB €IMHOOOpa3us THOPHJIOB

IICPBOTO TIOKOJICHUS M PACHICTUICHUS TPHU3HAKOB, MOJACIb IS JIEMOHCTPAIMHA 3aKOHA
HE3aBHCHMOTO HACJIEJJOBaHHUS TPU3HAKOB, MOJCNb ISl JEMOHCTPAIUH CICTUICHHOTO
HACJICJIOBaHMS NMPU3HAKOB, CBETOBOW MUKPOCKOII, MUKpoOIIpenapar: «/[po3oduma.
[pakTrdeckas pabota «M3ydeHne pe3ybTaToB MOHOTHOPUTHOTO CKPEIIIMBAHUS Y
IpO30(HITBI».
[pakTrdeckas pabota «M3ydeHne pe3yabTaToB TUTHOPUIHOTO CKPEIIUBAHUS Y
JIPO30(UITBI».

Tema 13. 3akoHOMEePHOCTH U3MEHYUBOCTH

B3aumopeiictBue reHotuna W cpeabl nOpu  (GOpMUpPOBaHUU  (PEHOTHUINA.
N3menunBocTh mnpu3HakoB. KauecTBEHHbIE M KOJIMYECTBEHHBbIE NPU3HAKU. Buabl
M3MEHYMBOCTH: HEHACJIEACTBEHHAS U HACJIEICTBEHHAS.

MopaudukanuonHass  u3MeHYMBOCTb. Poiabp  cpensl B (GopMuUpOBaHUU
Moau(pUKAIUOHHONW U3MeHUYUBOCTH. HopMma peakiuu npusHaka. BapuanuoHHbId psj u

BapuannoHHas kpuBas (B. HoranHucen). CaoiicTBa
MOJU(DUKAIMOHHOW U3MEHUHUBOCTH.
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I'enoTnmmmueckass n3MeHUYNBOCTh. CBOMCTBA T€HOTUIIMYECKON M3MEHUYNBOCTH.
Bunpl reHOTUITMYECKOW N3MEHYMBOCTH: KOMOMHATUBHAS, MyTallMOHHAS.

KomOunaTuBHas u3MEHUYHMBOCTh. Mei03 U MOJI0BOM MpoLECC — OCHOBA
KOMOMHATUBHON W3MEHYMBOCTU. P0JIb KOMOMHATHUBHOM HM3MEHYUBOCTH B CO3JaHUU
T€HETUYECKOr0 pa3HOooOpasus B mpejiesiax 0JHOTO BUA.

MyTtanuoHHass U3MEHYMBOCTb. BuHabl MyTalui. TE€HHbIE, XPOMOCOMHBIE,
T'€HOMHBIE. CnoHTaHHBIE u VHIYLMPOBAHHbIC MYTAallUH. SlnepHblie u
HUTOIUIa3MaTuyeckue wmytauud. ComMaTHYeCKHME U TOJIOBblE MyTaluu. [IpuuuHbI
BO3HUKHOBEHUS MyTaluil. MyTareHsl U UX BJIMSHUE HA OPraHU3Mbl. 3AKOHOMEPHOCTH
MYTAalMOHHOTO polecca. 3aKOH  TOMOJIOTUYECKHUX  PsIOBBHACJIEICTBEHHOU
n3menunBocty (H.M. BaBunos). BHesiepHast H3MEHUYNBOCTh M HACJICICTBEHHOCTb.

Dnueenemuxa u INUSEHOMUKA, POIb INUSEHEMUUECKUX PaKmopos8 8 HACe008AHUU
U UBMEHYUBOCMU (PEHOMUNUYECKUX NPUSHAKOB ) OP2AHUIMOS.

JlemoHcTpanuu
[Toptpetsr: I'. ne ®pus, B. Moranncen, H.1. BaBunos.
Tabmumet w  cxembl:  «Buasl  w3aMmeHumBocTH»,  «MoaudukanmoHHas

U3MEHYMBOCTE», «KoMmOWHaTHBHAs H3MEHYMBOCTH», «Meiio3», «Orio10TBOpEHHUE,
«["eHeTnueckue 3a00ieBaHus yeaoBeKa», « Buapl MyTanuii».

OO6opynoBaHue: )KUBbIE U TepOapHbIE FK3EMIUIIPbl KOMHATHBIX PACTEHUM, PUCYHKH
(dboTorpadun) )KMBOTHBIX C PAa3IUYHBIMU BUAAMH H3MCHUHUBOCTH.

JlaGopartopnas pabora «lccienoBanue 3aKOHOMEPHOCTEN MOTUBUKAITMOHHON
n3MeHUYUBOCTH. [locTpoeHnEe BapuallMOHHOTO psiia U BApUAIIMOHHOU KPHUBOM».

[pakTryeckas padora «MyTtanuu y apo30duisl (Ha TOTOBBIX MUKPOIIPEIapaTax)».

Tema 14. I'eneTnKa yejloBeKa

Kapuotun denoBeka. MexayHapoaHas mOporpaMma HCCIEIOBaHUA TIE€HOMa
genoBeka. MeToapl M3yYeHHS TCHETHKH YeJIOBEKa: IeHealOTMYeCKWM, OIM3HEIOBBIH,
HATOTCHETUYECKUM, MNONMYIALUOHHO-CTATUCTUYECCKUM, MOJIEKYJISIPHO-TEHETUUECKUM.
CoBpemMeHHOE onpeeeHue reHOTHIIA. ITOJTHOT€HOMHOE CEKBEHUPOBAHMUE,
FEHOTUIIMPOBaHWE, B TOM uyucie ¢ nomoupro [I[[P-anamu3a. HacneacteeHHbie
3a00J1eBaHUS YeNIOBEKa. ['©€HHBIE W XPOMOCOMHBIC OO0JE3HHM 4YeloBeka. boje3Hu ¢
HACJICJICTBEHHOM TMpeIpacloiO)KCeHHOCThIO. 3HAUYEHUE MEIUIMHCKOM TEHETHUKU B
MPEJOTBPAIICHUH M JICUEHWH T'E€HETHUYECKHUX 3a0ojieBaHUM 4YejaoBeka. Memauko-
reHEeTHYEeCKOe KOHCYIbTHUpoBaHue. CTBOJIOBBIE KIIETKU. [[OHSATHE «T€HETHYECKOTO
rpy3a». OTHYECKHE AacCIeKThl UCCIIeIOBAaHUN B 00JIACTH PEaKTHPOBAHUS reHoMa u
CTBOJIOBBIX KJIETOK.

I'eneTuueckue dbakTophI MOBBIIICHHON YYBCTBUTEIBHOCTH YyeJIoBeKa
K QU3HYIECKOMY U XMMUYCCKOMY 3arps3HESHHIO OKpYsKaromeh cpebl. I eHeTnaeckas
MPEAPACIIONOKEHHOCTh YEJIOBEKA K MATOJIOTHSIM.

JleMoHCcTpanuu

Tabnuipl u cxeMbl: «Kapuotun yenoBeka», «MeToIbl U3YyUEHUS TEHETUKU
yeJioBeKka», «['eHeTnueckne 3a00IeBaHMs YSITIOBEKa».

[IpakTrueckas padota «CocTaBaeHUE U aHAIU3 POJOCIOBHOM.
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Tema 15. Centekuusi OpraHu3sMoB

JloMecTukamuss U celeKuus. 3apoKJACHUE CENEeKUUH W JOMECTHKAIMU. YUECHUE
H.W. BaBunoBa o LleHTpax mpOUCXOXKIEHHUS U MHOroOOpa3usi KyJbTYpPHBIX PacTECHUH.
Ponp cenexkuuu B CO3IaHUM COPTOB PacTEHHWil W MOpoj KUBOTHBIX. CopT, mopoja,
mTaMM. 3aKOH TOMOJIOTHYECKMX pPSAOB B  HACIEACTBEHHOM HW3MEHUYMBOCTHU
H.W. BaBunoga, ero 3HaueHue Jis CEICKIIMOHHON pabOTHI.

Metonbl  cenekuUMOHHOM paboThl. MckyccTBeHHBIH OTOOpP: MacCOBBIM U
WHJMBUAYabHBIA. DTanbl KOMOMHAIIMOHHOW cenekuuu. VcnpiTanue mpou3BOaUTENEH
o MOTOMCTBY. OTOOp MO T€HOTHUNY C MOMOIILIO OIIEHKH (DEHOTUIIA TIOTOMCTBA U OTOOP
0 TEHOTUITY ¢ nomoibio ananuza JJHK.

NckyccTBeHHBINM MyTareHe3 Kak METOJ CEJICKIIMOHHOW palboThl. PaguanvoHHbIil u
XUMUYECKUI MyTareHe3 Kak HMCTOYHUK MyTalluid y KyJIbTYpHBIX (DOPM OpPraHU3MOB.
Hcnonp3oBaHne reHOMHOTO pPeJaKTHUPOBAHUS U METOJ0B pekoMOuHaHTHBIX JIHK s
MOJTYYEHHSI UCXOJTHOTO MaTepuaa sl CEJICKINH.

[Tonyuenue monuruionioB. BHyTpuBHaOBas rubpuauzaius. bau3kopoacTBEHHOE
CKpelllMBaHue, Wi HHOpuAWHT. HepojacTBeHHOE CKpenuBaHue, WIM ayTOPUIUHT.
I'etepo3uc u ero mpuuuHbl. Hcnonb3oBaHue rerepos3uca B cenekuuu. OTaanéHHas
rubpuauzanus. IIpeononenue Oecruionuss MEXBUAOBBIX TUOPUAOB. JlocTHKEHUS
CEJIEKLIMM PACTEHUN U KUBOTHBIX. «3€1EHAsl PeBOIIOYUS».

CoxpaHeHue M U3y4YEHUE TE€HETUYECKHX PECYpCOB KYJIBTYPHBIX PACTEHHU M HX
IUKAX POJIWYEH IUisi CO3JaHUsl HOBBIX COPTOB U THOPHUIIOB CENbCKOXO3SMCTBEHHBIX
KyIbTyp. M3yuenue, coxpaHeHue u YNpaeGleHue 2eHeMmudecKumu pecypcamu
CENbCKOXO3AUCMBEHHBIX U NPOMBICAOBBIX — JCUBOMHBIX 8  Yeadax  YAVYUuleHus
CYUecmeyiomux U Co30aHUs HOBbIX NOpPOO0, JUHUN U KPOCCO8, 8 MOM Uucie C
NPUMEHEHUeM COBPEMEHHbIX Memo008 HAYYHBIX UCCAe008AHUU, Nepedosvix uoeu u
NepCneKmu8HbIX MexHON02ULL.

JleMoHCTpanuu

[Toptpetsr: H.W. Basuinos, 11.B. Muuypun, I'.J1. Kapneuenko, I1.I1. JIykbsinenko,
b.JI. Acraypos, H. bopisoyr, /1.K. benses.

Tabmutet 1 cxembl: «LIeHTPBHI TPOUCXOXKIEHUS U MHOTO00pa3usi KyJIbTYPHBIX
pacTeHuii», «3aKOH TOMOJOTMYECKUX pPSAOB B HACIEACTBEHHOW HW3MEHUYHUBOCTHY,
«Metoapl cenexkuun», «OtnanéHHas rudpuauzanus», «MyrareHes».

JlaGoparopHas pabota «3ydeHne copToB KyJbTYPHBIX PACTEHUN U TTOPOJ
JOMAIIIHUX >KUBOTHBIXY.

JlaboparopHas pabota «l3yueHne METOI0B CEEKIINH PACTEHUN».

[Ipaktuueckas pabora «[IpuBUBKa pacTeHUII».

Okckypcussi  «OCHOBHBIE METOBI U JNOCTHKCHUS CEJIEKIIMM ~ PacTeHUU U
KUBOTHBIX (HA CEJCKIMOHHYIO CTaHIUIO, TUIEMEHHYIO ()epMy, COPTOHMCIBITATEIIbHBIH
Y4acTOK, B TEIJIMYHOE XO35UCTBO, B JIaDOPATOPUIO arpOyHUBEPCUTETA WM HAYyYHOTO
IEHTPA)».

19



denepanbHast pabouast mporpamma | buonorus. 1011 knaccesr (yriayOnéHHbIH ypOBEHb)

Tema 16. BuotexHon0rus U CHHTETHYECKAas1 OMOJIOTHUSA

OOBEKTHI, UCTIOJIB3YEMbIE B OMOTEXHOJIOTUHU, — KIIETOYHBIC U TKAHEBBIC KYJIBTYPHI,
MUKPOOPTaHU3MBI, ux XapaKTEePUCTHUKA. TpaaurmonHas OMOTEXHOJIOTUSL:
xJ1Ie0orneueHue, MOJTy4YECHUE KHCJIOMOJIOYHBIX MPOJYKTOB, BUHO/IETIHUE.
Muxkpobuonornyeckuid  cuHTe3. OOBEKTBI  MUKPOOMONOTMYECKUX  TEXHOJIOTHI.
[IpousBojicTBO O€fika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3naHue TEXHOJIOTUH W HHCTPYMEHTOB IIEJICHANPABICHHOTO W3MEHEHUS |
KOHCTPYUPOBAHUS T€HOMOB C IIEJbI0 TMOJYYEHHUS OPraHU3MOB U MX KOMIIOHEHTOB,
COJIEp KalllUX HE BCTPEUAIOIINECS B MPUPOAE OMOCUHTETUYECKHUE TTYTH.

Knerounass wunxeHepus. MeToasl KyabTypbhl KIETOK W TKaHEW pacTeHUM U
*KUBOTHBIX. Kpnobanku. Comatnyeckass THOPUAN3ALMS U COMATUYECKUI IMOPHUOTEHE3.
Hcnonp30BaHue TramioOWIOB B CEJNEKUUM pacTeHUil. [lonyyenue MOHOKIOHAIbHBIX
anmumen. HMcnonvzosanue MOHOKIOHAILHLIX U HOJAUKIOHAILHLIX AHMUmMesn 8 MeouyuHe.
HckyccTBeHHOE OIUIOOTBOpPEHUE. PEeKOHCTPYKIMSA SAWICKIETOK W KIOHUPOBAHHE
KUBOTHBIX. MeETOl TpaHCIUIAaHTAlUM SIACP KICTOK. TexHonocuu 0300poeieHus.,
KVIbMUBUPOBAHUSL U MUKDOKIOHANLHO20 — PASMHONCEHUS  CEeNbCKOXO3AUCMBEHHbIX
Kyibmyp.

XpomMocoMHass M TeHHass UWHXeHepus. VICKYyCCTBEHHbId CHUHTE3 T€Ha W
koHcTpyupoBanue pekoMOuHaHTHBIX JIHK. Cozoanue mpanceennvix opeanuzmos.
JIOCTH>KEHUST M TIEPCIIEKTUBBI XPOMOCOMHOM M T'€HHOW MHKEHEPUU. DKOJIOTUUECKUE U
ATUYECKHUE MPOoOJIeMbl TeHHOW WHXKEHEPHUH.

Menununckue  OuotexHonoruu.  lloctreHomHass — nudpoBas  MeIUIIMHA.
[TIIP-nunarnocTrka. MeTaOoJIOMHBIM aHalii3, TEeHOIEHTPHUYECKHH aHaIu3 IpoTeoMa
YeJoBeKa JJIl OLUEHKU COCTOSIHUS €ro 3/10pOBbs. VCHOJIb30BaHHE CTBOJIOBBIX KIIETOK.
Taprernas Tepanus paka. 3D-Ononmkxenepus 11s1 pazpadoTku QyHIaMEHTAIBHBIXOCHOB
MEIULIHUHCKAX TEXHOJOTHM, CO3AaHUsl KOMIUIEKCHBIX TKaHEW COYETAaHUEM TEXHOJIOTHU
TpEXMEpHOro  OWMONMpWHTHHTAa W ckadpdommauAara  aug  pemeHus  3amad
MEPCOHATN3UPOBAHHON MEIUIIUHBI.

Co3znanre BEKTOPHBIX BAKIIMH C 11e1bI0 00ecreueHrss KOMOMHUPOBAHHOM 3aIUTHI
oT BO30ynuTenei OPBUY, YCTaHOBJICHUE MOJIEKYJIIPHBIX MEXaHU3MOB
dbynkimonuposannsi PHK-cogepskanux BUpycoB, BBI3BIBAIOIIUX 0CO0O0 OMACHBIE
3a001eBaHUS YEIIOBEKA M )KUBOTHBIX.

JleMoHcTpanuu

Tabmuipl u cxeMbl: «Mcroap30BaHUE MUKPOOPTaHU3MOB B IIPOMBIIILIEHHOM
pou3BoJIcTBe», «KileTouHas nHxeHepus», «I'eHHass HHXEHEPHUs».

JlaboparopHas pabota «l3ydeHne 00bEKTOB OMOTEXHOIOTUH.
[IpakTrueckas pabota «IlomydyeHrne MOJTOYHOKHUCIBIX MMPOTYKTOBY.
Okckypeusi  «buoTexHosiorusi —  BaKHEHIIAs  MPOU3BOAMUTENIbHAS  CHJIA

COBpeMeHHOCTH (Ha OMOTEXHOJIOTMYECKOE MTPOU3BOICTBO).
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11 KJIACC

Tema 1. 3apo:kaeHue u pa3BuTHe IBOTIONMUOHHBIX NPEICTABIEHNH B OMOJI0THHI

OpomonuonHas teopus Y. J[apsuna. [Ipeanocslikyn BOSHUKHOBEHHS JaPBUHA3MA.
KwusHp 1 HayuyHas nesrtenbHOCTh Y. /lapBuHAa.

JIBmwkymre cwibl dBonronuu BuaoB nmo Y. JlapeuHy (BbICOKAass MHTECHCHBHOCTB
pa3MHOXEHHUS ~ OpPraHM3MOB,  HACJEJCTBEHHas  M3MEHUYMBOCTh,  Ooprba  3a
CYIIECTBOBAHHE, CCTECTBCHHBIN U UCKYCCTBEHHBII O0TOOD).

Odopmienne cuaTeTHueckor Teopuu sBomonuu (CTD). HeltpanbHas Teopus
sBoOIMU. COBpeMEeHHas HBOJIIOIIMOHHAST OMOJIOTHS. 3HAUYE€HUE 3BOJIIOLUOHHON Teopun
B (hOPMHUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHBI MHUpA.

JleMoHCcTpanuu

IToptpetsl: Apucrorens, K. JIunnen, X.b. Jlamapk, 3.0K. Cent-Unep, K. KroBbe,
Y. {apsuH, C.C. Yersepukos, N.W. [lImansraysen, [x. Xonneiin, /.K. benses.

Tabauubl u cxembl: «CucreMa sxuBoit mpupoasl (mo K. Jlunuero)», «JlectHuia
*uBbIX cymiectB (o Jlamapky)», «MexaHusM (GOPMHPOBaHUS MPUCTOCOOJICHUN Y
pactenuii u kuBOTHBIX (o Jlamapky)», «Kapra-cxema Mmapiipyra myrtemiectBus .
Hapsuna», «Haxonku Y. JlapBuna», «®opMbl 60pb0bI 3a cymiecTBoBaHue», «[loposb
rony0ei», «MHoroobpasue KynbTypHBIX (opM KamycTel», «llopoabl agomamHux
KHUBOTHBIX», «Cxema oOpa3oBanus HOBBIX BHIOB (mo Y. J[lapBuny)», «Cxema
COOTHOIIICHUS JBIJKYIIMX CHJI 3BOJONHH», «OCHOBHBIC IOJIOXKCHHUS CHHTCTHYCCKOM
TEOPUU 3BOJIIOLIUNY.

Tema 2. MUKpo3BOJIIOLMS U €€ pe3yJabTaThl

[lonynsiuuss Kak »JleMEHTapHas €AMHULA’BOMIOIUU. COBPEMEHHBIE METOJIbI
OLICHKM TEHETHYECKOTO pa3HOOOpa3usi W CTPYKTypel mnonyisuuid. H3Mmenenwue
reHopoHJa TOMYJSIIIMU  KaK dJEMEHTApHOE JBOJIOIMOHHOE sIBJICHHE. 3aKOH
reHeTudyeckoro paHoBecus Jx. Xapnau, B. BaitnOepra.

DneMeHTapHbIe (AKTOPHI (IBHKYIIHUE CHJIbI) 3BONIONKUUA. MyTallMOHHBIA MpoOIeCC.
KomOunatuBHas wu3MeHUMBOCTh. Jlpeiid reHoB — ciy4aiiHple HEHANpaBJICHHBIC
M3MEHEHHSI YacTOT aJiejedl B MOIYJSLHUSIX. Oddexr ocHoBatens. Ippexm
oymoLioynoeo eopaviuuka. CHudiceHue 2eHemuuyecKkoeo pa3Hooopaszus. NPUYUHbL U
cneocmeus. llposenenue s3gppexma Opeiigha 2eHo8 6 OONLUUX U MATLIX NONYIAYUIX.

Murpanumu. WMzonsmust  momynsanwmii:  reorpadudeckas
(mpocTpaHcTBEeHHAs), Onosornyeckas (pernpoyKTHBHAS).

EctectBennsiii  orbop — Hampaistomui  (aktop dBOmOIMH.  DOpPMEI
€CTECTBEHHOI'O otOopa: JBHOKYIIIHM, CTAOMIIN3UPYIOLIUH, pa3pbIBAIOLINI

(mu3pyntuBHbii). I[lojgoBoit oTOOp. BO3HHMKHOBEHHE M 3BOJIONHS COIHMAIBLHOIO
MOBEJICHUS] 'KUBOTHBIX.

[Tpucnoco01eHHOCTh OpraHu3MOB KakK pe3yJbTaT MHKPOIBOIIOLUU.
Bo3nukHoBeHre mnpucnocoOjieHnit y opranu3MoB. ApomMopdo3bl U HAMOaJaNTalUU.
[Ipumepbl npucnocoONeHU y OpraHu3MoB. MOpPQOJIOruyeckue, (QpU3NOIOrHUEcKue,
OMoxuMHu4YecKue, nopeneHueckne. OTHOCUTENBHOCTh TPUCTIOCOOIEHHOCTH OPTaHU3MOB.
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Bun, ero kpurepunm u CTpykTypa. BupgooOpa3zoBaHue Kak pe3yiabTaT
MUKpO3BOJIIOLMH. M30mauust — kimoueBoi (akTop BuaooOpa3oBanus. Ilytu u cnocoOsl
BHI000pa30BaHUs: AJJIONATPHUECKOEC (reorpaduueckoe),

CUMIIATPHUIECKOE (axosTOTHYECKOE), «MTHOBEHHOE» (monmuIuTONAM3AIHS,
ruOpuau3anys). JIUTenbHOCTD YBOIIOIUOHHBIX MPOIIECCOB.

Mexanu3mMbl GOpMHUPOBAHUS OMOJIOTMYECKOTO pa3HOOOPA3USL.

Ponb 3BONIIOIMOHHON OMOJIOTUM B pa3pabOTKe HAYYHBIX METOAOB COXpaHEHUs
OouopasHooOpa3zusi. MUKpPOIBOJIIONUSA W KOABOJIOLMS IMAapasUTOB M HUX XO35EB.
Mexanu3mbl GOPMUPOBAHUS YCTOMYUBOCTH K aHTUOMOTHKAM U CITIOCOOBI OOPHOBI C HEH.

JleMoHCcTpanuu

IToptpetsl: C.C. YerBepukos, D. Maiip.

Tabnuupl u cxembl: «MyTallMOHHAs U3MEHYUBOCTH», «IlonMyNsiIIMOHHAs CTPYKTypa

Buga», «Cxema TposiBICHUS 3akoHa Xapau—BaiinOepra», «JIBmwkKymime CHITBI
IBOJIIOIUUY,  «DKOJIOTMYECKass  M3O0JSALMS  TONYJSAIHMA  CEBaHCKOW  (openm»,
«["eorpaduyeckas M3OJSIUSA JTUCTBEHHUIIBI CHOUPCKON W JIMCTBEHHHWIIBI JaypCKOM»,
«[TonmySIMOHHBIE BOJIHBI YHCJICHHOCTH XHWITHUKOB W KepTB», «Cxema JeHCTBHS
€CTECTBEHHOTO O0TOOpa», «DopMbl OOpHOBI 3a cCyliecTBOBaHUE», «MHIYyCTpHaTbHBIN
MenaHu3M», «)KuBble wuckomaembpie», «IIOKpOBHUTEIBCTBEHHAs OKpacka >KHBOTHBIX,
«IIpenympexnaaromas  OKpacka JKUBOTHBIX, «Du3noa0ornUecKue
aganTanuu», «IIpucrnoco0JeHHOCTh OPraHU3MOB U €€ OTHOCHTEIBHOCTHY», «Kpurepun
BU1a», «Bunpl-nBoliHukn», «CTpyKTypa BHAa B npupoge», «CrocoOsl
BUI000pazoBanusa», «l'eorpaduyueckoe BHUI000pa3oBaHHUE TPEX BHJIOB JIAHIBIIICH,
«IKOJIOTHYECKOE BHJA000pa30BaHWe BHAOB CHHHUI, «[lomuruionapl pacTeHHiT»,
«KarmycTHO-pecUHbIN THOPHI».

OO6opynoBaHue. repbapuu pacTeHUM, KOJUICKIIMM HACEKOMBIX, dydena NTHI[ U
3BEpeil ¢ MpuMepaMH pa3lIUYHBIX IPHUCIIOCOOJICHUHN, dydena INTHIl U 3BEpei pasHbIX
BUJIOB, TepOapun pacTeHHUM OJIM3KUX BUIOB, 00pa30BaBIINXCS Pa3IMUYHBIMU CIIOCOOAMU.

JlaGoparopHas pabora «BeIsiBIeHHE H3MEHUUBOCTH y 0COOCH OJTHOTO BHIA».

JlaGopatopnas pabota «IIpucrnocoOneHuns OpraHu3MOB U KX OTHOCUTEIbHAS
11e71ec000pa3HOCThY.

JlaGoparopHas pabora «CpaBHEHHE BUIOB 110 MOPGHOIOTHISCKOMY KPUTEPHION.

Tema 3. Makpo3BoJiionns U €€ pe3yabTaThl

Mertoasl u3yueHus Makpo3BoJitoIuu. [laneoHTonornyeckre MeToabl U3y4eHUs
sBomoIuu. [lepexomnbie Gopmbl U GUIIOTEHETUYECKUE PSABI OPTAHU3MOB.

buoreorpadguueckne meTonbl u3ydeHus 3Boionuu. CpaBHeHue (GJopbl U (payHbl
MaTepUKOB W OCTPOBOB. buoreorpaduueckne obmactu 3emiau. Bunbl-oHneMuku u
PEITUKTBHI.

OMOpHOIOTUYECKUE U  CPAaBHUTEIBHO-MOP(POJIIOrMYECKUE METOJbl HU3YUYCHUS
BOMIOLIMK. ['eHeTMyeckre MeXaHM3Mbl DJBOJIIOIMA OHTOIEHE3a U  MOSIBICHUS
ABOJIIOIIMOHHBIX HOBIIECTB. | 'OMOJIOTUYHBIE M aHAJIIOTUYHBIE OpraHbl. PynuMeHTapHbIC
OpraHbl U aTaBU3Mbl. MOJIEKYJISIPHO-TEHETUUECKUE, OMOXUMUYECKHE U MAaTEMATHUYECKUE
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METOIbl H3y4YE€HUs HBOMOIMU. ['oMonoruuHsie TeHbl. (COBpPEMEHHBIE METOJIbI
MOCTPOCHUS (PUITOTECHETUUECKUX JIEPEBHEB.
XpOMOCOMHBIE MYTAILIMU U 3BOJIFOLINS TEHOMOB.

OO0mue 3akoHOMepHOCTH (MpaBUIa) SBOJIFOIHH. Ipunyun cmenvt ynryuil.
HeoOpaTuMOCTh 9BOTIONNH. AANTHBHAS PaIHallys. HepaBHOMEPHOCTH TEMIIOB
SBOJIIOLINH.

JleMOoHCcTpanumn

[Toptpetsr: K.M. bap, A.O. KoBanesckuii, ®. Mroinep, 3. ['ekkens.

Tabmumbpl U cxembl: «DUIOTEHETUYECKUM DS JIOMIAAn», <APXEONTEPUKCY,
«3Bepo3yOrie smeprr», «Creronedanbr», «Punnodutsr», «CeMeHHbIE TAOPOTHUKUY,
«buoreorpaduueckue 3086 3emin», «Jpeiid KoHTHHEHTOB», «PenukThr», «HauanbHble
CTauu SMOpPUOHAJIBLHOTO PAa3BUTHS TMO3BOHOYHBIX YKHUBOTHBIX», «['OMOJIOTUYHBIE U
aHAJIOTUYHBIE OpraHb», «PyIUMEHTBHI», «ATaBU3MBI», «XPOMOCOMHBIE HAOOPHI
YyejoBeKa W IMUMIIaH3e», «[JlaBHbIe  HampaBlICHWS  dBOJoIuu»,  «Oo1mme
3aKOHOMEPHOCTH SBOJIFOLIAN.

OO0GopynoBaHue. KOJUICKIIMH, TrepOapuu, MYJSKH HCKOMAaeMbIX OCTAaTKOB
OpPraHu3MoOB, MYJISDKM TOMOJIOTMYHBIX, AHAJIOTUYHBIX, PYJAMMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUICKIIMHA HACEKOMBIX.

Tema 4. IIpouncxoxkaenue U pa3BuTHe ;KU3HHA HA 3emule

Hay4Hble runotes3sl MpOUCXOKIEHUS KU3HU Ha 3emiie. AOUOreHe3 U MaHCIepMus.
JloHay4HbIC TPEICTABICHHUS O 3apOKIACHUM JKM3HU (KpearpoHusMm). ['umoresa
IOCTOSIHHOTO CaMO3apOKJICHUS JKU3HU M €€ omnpoBepxkeHue omnbitamu O. Penm, JL
Cnannanmanu, JI. [Tactepa. [Iponcxoxknenue sku3Hu U aCTPOOHOIIOTHSI.

OCHOBHBIC 3Tallbl HEOPTaHUYECKOHM H3BoNONMHU. [LmaHerapHas (reosioruveckas)
HBOJTIOIMS. XUMUYECKask dBOJIONUA. AOMOTEHHBI CHHTE3 OPraHUYECKUX BEUIECTB U3
Heopranndeckux. Omeir C. Mwmmnepa u I'. HOpu. OOpa3zoBanue mNOIUMEpPOB U3
moHoMepoB. KoarepBarHas runore3a A.M. Omapuna, TUroTe3a MnepBUYHOrO OyJIbOHA
JIx. Xonaeiina, renetruueckas rumore3a I'. Mémrepa. Pubosumer (T. Uek) u rumoresa
«vupa PHK» V. I'mnGepra. ®opmupoBanune MmeMOpaH U BOSHUKHOBEHUE TIPOTOKIETKH.

Ucropuss 3emnn u meroabl €€ u3ydeHud. Vckomaemble OpraHUYeCKHE OCTATKHU.
['eoxpononorust u e€ ™eroapl. OTHOCUTENbHAasT W aOCOJIOTHAs TEOXPOHOJOTHS.
I'eoxpoHONIOrMYECKas MIKada: S0HbI, 3Pbl, IEPUOABI, JTTOXH.

Hauaneapie 3Tanbel opranudeckoil 3Bomronuu. [losBiaeHne u 3BOMIOLMS TNEPBBIX
KJIETOK. DBoJtonus Metabonn3ma. BosHukHOBEeHHE mepBhIX d3KOCHCTEM. COBpeMEHHBIC
MUKpOOHBIC OMOIIEHKH KaK aHAJOT MEepBBIX Ha 3emiie cooOmiecTB. CTpOMATONHTHI.
[IpokapuOThI U SYKApHUOTHL.

[MpoucxoxmeHne 3yKapuoT (CHUMOHMOTEHE3). OBOJIOIMHOHHOE IPOUCXOXKICHUE
BUpPYCOB. [IponcxoxneHne MHOTOKIIETOUYHBIX OPraHU3MOB. BO3HUKHOBEHME OCHOBHBIX
IPYII MHOTOKJIETOYHBIX OPTaHU3MOB.

OCHOBHBIE ATambl JBOJIOIUU BBICIIUX pacTeHU. OCHOBHBIE apoMOpP(O3bI
pactenuid. Beixon pacrenuid Ha cymry. l[losiBieHue CIIOPOBBIX PACTEHUN M 3aBOCBAHUE
nmHu cymi. CeMeHHble pacTeHus. [I[poncxoxieHne NIBETKOBBIX PACTEHHM.
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OCHOBHbBIE 3Tanbl HJBOJIIOIUU KUBOTHOTO Mupa. OCcCHOBHbIE apoMOpPGO3bI
*KUBOTHBIX. Benjackas gayna. KeMOpuiickuii B3pbIB — MOSIBIICHHE COBPEMEHHBIX THUIIOB.
ITepBpie  xOpaoBble KUBOTHBIE. JKU3HB B BOAE. OBOJIONMUS MO3BOHOYHBIX.
[Ipoucxoxnenue ampuodbuit u pentwinii. [IpoucxoxaeHne MICKONMUTAIOMUX U TTHII.
[Mpunuun xmoueBoro apomopdo3a. OcBoeHne OeCMO3BOHOYHBIMM M TTO3BOHOYHBIMU
KUBOTHBIMU CYIIU.

PasButre xu3HM Ha 3emMiie 1O dpaM M NEepUuoAaM: apxeu, MpoTEPO30il, NaIeo30M,
Me3030H, KaiHO30M. OOIIas XapakTepuUCTHKa KJIMMAaTa U TE€OJOTMYECKUX MPOIIECCOB.
[TosiBieHre W pacuBET XapaKTEPHBIX OPTaHU3MOB. YTIIEOOpa3OBaHHE. €ro yCIOBUS U
BJIUSIHUE Ha Ta30BbII COCTaB aTMOC(EPHI.

MaccoBble BBIMUpPAHUS — D3KOJOTMYECKME KPU3UCHI mpouuioro. IIpuuuHbl 1
CIEIACTBUS MAaCCOBBIX BbIMUpaHU. COBPEMEHHBIN 3KOJOTHMYECKHN KPHU3HUC, €T0
ocooenHoctu. [Ipobnema coxpanenus 6nopazHoodpas3us Ha 3emiie.

CoBpemMeHHas cucTeMa OpraHndeckoro Mupa. [IpuHnune! kiaccudukanmu
oprann3mMoB. OCHOBHbBIE CUCTEMATHYECKUE TPYIIIBI OPTaHU3MOB.

JlemoHcTpanuu

[Toptpetsl: ®@. Penu, JI. Cnannanuanu, JI. [Tacrep, 1.1. Meunnkos, A.U. OnapuH,
Jx. Xonpgein, I'. Mémnep, C. Munnep, I'. FOpu.

Tabmumer u cxembl: «Cxema ombiTa @. Penm», «Cxema ombita JI. Ilactepa
MOM3YyUCHUIO caMo3apoxacHus >ku3Hu», «Cxema ombita C. Mwmiepa, I'. FOpwm»,
«IJTanbl HEOpPraHWYecKou HBomonun», «I'eoxpoHosoruueckas mkana», «HaudambHble
JTambl  OpraHWyYeckor HsBomonun», «Cxema o00pa3oBaHUA JYKApHOT  IMYTEM
cumoOmnorenesa», «Cucrema XuBOM mpupoAs», «CTpoeHue Bupyca», «ApoMopQo3sl
pacrenuit», «Punnopute», «OTHOKIETOYHBIE BOJIOPOCIN», «MHOTOKIECTOYHBIC

BOJIOpOCIIN», «MXu», «[lamopoTHUKH», «] OJIOCEMEHHBIE PACTCHUA»,
«Opransl [IBETKOBBIX pacTeHUil», «CxeMa pa3BUTHUS >KUBOTHOTO

MHpa», «ApomMopdo3bl JKUBOTHBIX, «IIpocrenmmue»,
«Kume4yHonoiocTHRIE», «ITnockue yepBu», <UIEHUCTOHOTHEY,

«Pp1OBI», «3emHOBOMHBIC», «IIpecMbikaromuecs», «lITUIb», «MIEKOTUTAIOIIHE,
«Pa3BuTHE XU3HHU B apXEUCKOW 3pe», «Pa3BUTHME KH3HU B MPOTEPO3OUCKON Ipe»,
«Pa3BUTHE KU3HM B MAJICO30MCKOW 3pe», «Pa3BUTHE XKU3HU B ME3030MCKOU 3pe»,
«Pa3BuTuEe XWU3HU B KailHO30MCKOW 3pe», «CoBpeMEHHass CHCTeMa OpPraHHu4YeCcKOIo
MHUpa».

Oo6opynoBanue: repbapun pacTEHUN Pa3TUIHBIX OT/IETIOB, KOJUICKIIUN HACEKOMBIX,
BJIAKHBIE MPENaparbl »XWBOTHBIX, PAKOBUHBI MOJUIOCKOB, KOJUIEKIIMM WIJIOKOXKUX,
CKEJIETBI TO3BOHOYHBIX KUBOTHBIX, YydeJia IITULl U 3BEPEU, KOJUIEKINA OKAMEHEIIOCTEH,
MOJIE3HBIX UCKOMAEMBIX, MYJIS)KH OPTaHUYECKUX OCTATKOB OPTaHU3MOB.

BupryanbsHas nabopaTopHas pabora «Moaenuposanue onbitoB Mumiepa—tOpu no
M3YUYEHUIO a0MOT€HHOTO CUHTE3a OPraHUYECKUX COCAMHEHUN B IEPBUYHON aTMochepe».

JlaGoparopnas paborta «l3yueHue u onucaHne UCKOMaeMbIX OCTATKOB JIPEBHUX
OPraHu3MOB».

24



denepanbHast pabouast mporpamma | buonorus. 1011 knaccesr (yriayOnéHHbIH ypOBEHb)

[Ipaktuyeckas pabora «M3yueHne ocoOEHHOCTEN CTPOCHMS PACTEHUM Pa3HBIX
OTIEIOBY.

[Ipaktuyeckas pabora «M3yueHue ocoOOEHHOCTEN CTPOEHHUSI TO3BOHOUYHBIX
KUBOTHBIX.

Tema 5. [IponcxoxkaeHne yea0BeKa — aHTPOINIOreHe3

Paznensl 1 3anaun aHTpONOIOrUU. METo1bl aHTPOTIOJIOTHH.

CraHoBIEHME MPEICTABICHUN O MPOUCXOKICHUU YeJIOBEKA. Peurno3usie
BO33peHUsl. COBPEMEHHBIE HAYUYHBIE TEOPHH.

CxoncTtBOo 4enoBeKa C JKMBOTHBIMH. (CHCTEMAaTHUECKOE IOJ0KEHUE YEIOBEKA.
CBueTeIbCTBAa CXOJCTBA YEJIOBEKA C JKMBOTHBIMHU: CPaBHUTEIBHO-MOP(OIOTHYECKUE,
aMOpuoIorndYeckue, (Pu3noIoro-6MoXuMmudeckue, nmopeacHueckue. OTau4usl 4eaoBeKa
OT XUBOTHBIX. [IpAMOXOXK/I€HNE U KOMIUIEKC CBSI3aHHBIX C HUM NpPU3HAKOB. Pa3Butue
TOJIOBHOTO MO3ra U BTOPOW CUTHAJIIBHOW CUCTEMBI.

JiBmkyiue cuibl (pakTopsl) aHTPOIOreHe3a: OMOIOrHYECKHE, COIMAIbHBIC.
CooTHolieHre OMOJIOTMYECKUX U COIUANIBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OcCHOBHBIC CTQIUM  AHTPONOTEHE3a. PaHHME YeI0BEKOOOpa3HbIE OOC3bSHBI
(TPOKOHCYJIBI) ¥ PaHHHE IOHTHABI — OOINHME MPEIKH YeIOBEKOOOpa3HbIX O0E3bSH MU
moed. ABCTPAJIONUTEKH — JIBYHOTHE MNpeAKH rojeil. YUernoBeKk yMenblid, TNepBbIC
V3TOTOBIICHUSA OpyIAui Tpyna. UesloBeK NpsSMOXOISIIMA W TEPBBIA BBIXOJ JIFOJICH 3a
npenensl Appuxu. YenoBek reiienbOeprckuii — oOHIMI NPeloK HeaHepPTaIbCKOTO
YeJIoBeKa M YEJIOBEKa pa3yMHOro. YenoBeK HEaHNEpPTaJbCKUW KakK BHUJI JIIOJEH
XOJIOAHOTO KiIMMaTa. YelloBeK pa3yMHbIi COBPEMEHHOTO THUIA, JEHUCOBCKUMN YEJIOBEK,
OCBOCHHE KOHTHUHEHTOB 3a npeaenamu Adpuku. [lageoreneTrnka u maaeoreHOMUKA.

DBONIONMSA COBPEMEHHOTO ueJoBeKa. EcCTecTBEeHHBIM OTOOpP B MOMYJIALMIX
genoBeka. MyTalnmoHHBIN mporiece U noauMopdusM. [lomynsuroHHbIe BOITHBI, Apeid
T€HOB, MUTpaIus U «3()PEKT OCHOBATEINA» B MOMYJIAIMUIX COBPEMEHHOTO YeJIOBEKa.

YenoBedeckue pachl. [lonsTie o pace. bosbmue pacer: €BpOIECOUTHAS
(eBpasmiickas), aBcTpajo-HerpowaHas (dKBaTopuaabHasi), MOHTONOWIHAs (a3uaTcKo-
aMepuKaHCKas). BpeMs W TyTH paccelieHHMs 4YejoBeKa I0 IulaHeTe. EIWHCTBO
yeloBeYecknx pac. HaydyHas HecocTosATenbHOCTh pacus3ma. I[IpucmocobieHHOCTh
YeJioBeKa K Pa3HbIM yCIOBUSAM OKPYKaoIIe cpeanl. Bausaue reorpadudeckoii cpeabl
u apeiida reHoB Ha MOPQOIIOTUIO B (PUZUOIOTHIO YEIIOBEKa.

MeXIUCIUTUIMHAPHBIE METOIBI B PU3NYECKON (OMOIOTHYECKON) aHTPOITOIOTHH.
OBOJIIOIIMOHHAS AHTPOMOJIOTUS W TMaJCOAHTPOMNOJIOTUSI YEJIOBEUYECKUX MOMYJIALMH.
buoconmaneable uccienoBaHUs MPUPOABI YeaoBeKa. lcciaenoBaHue KOIBOIIOLUNU
OMOJIOTUYECKOTO U COIMAIIBHOTO B YEJIOBEKE.

JleMoHCTpanuu

[Toptpetsr: Y. Hapsun, JI. Jluku, A.5. Porunckuii, M.M. ['epacumos.

Tabmaunbl 1 cxeMbl: «MeToJbl aHTPOMOJOTUM», «I'OJJOBHOM MO3T YEI0BEKa»,
«YenmoBekooOpa3Hble 00€3bsiHBI», «CKeleT dYeloBeKa W CKeJeT IIUMIIaH3e»,
«PyauMEHTBI ¥ aTaBU3MBbI», «/[BHKYyIIME CUIIBI AHTPONOT€HE3a», «IBOJOLIUOHHOE
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IPEBO YEIOBEKa», «ABCTpaIONUTEK», «UenoBek yMenbiin», «HeaoBek npsiMOXOIAIIHI»,
«/lenncoBckuii venoBek» «Heanmepraneupb», «KpomanboHup!», «IIpenku yenoBeka»,
«JTaIbl HBOJIOLINM YEJIOBEKa», «Pacel uemoBeka».

OO6opynioBaHuEe: MYJSKU OKAaMEHEJOCTEeH, MpeaIMeTOB MaTepHalbHOW KYJIbTYpbl
NPEIKOB dYeloBeKa, penpoaykiuu (dororpaduu) kapTHH ¢ MHDOJIOTHYSCKUMU U
OMONENCKUMH  CIOKETaMH  MPOUCXOXKACHHS  yesloBeka, Qororpaduu  HaxXoOJOK
HCKOIIA€MBIX OCTAaTKOB YEJIOBEKA, CKEJIET YEJIOBEKA, MOJEIb Yepela YeaoBeKa U yepena
IIMMIIaH3€, MOJENb KHCTH YEJOBEKA M KUCTH ILIMMIIAH3€, MOJEIM TOpca IPEIKOB
YeJoBeKa.

JlaGoparopHas pabota «}3ydyeHne 0ocoOOEHHOCTEN CTPOEHUs CKeJleTa YeIOBeKa,
CBA3aHHBIX C IPSIMOXO0KIECHUEM.

[Ipaktuyeckas pabora «M3yyeHne 3K0JIOrMUYECKUX aJanTalui YeIoBeKa».

Tema 6. DJkojgorussi — Hayka O B3aUMOOTHOIIEHUSIX OPraHU3MoOB U
HAJIOPraHU3MEHHBIX CHCTEM € OKPY/KaKLIeHl cpeaou

3apoxkJieHue U pa3BuTHe dKojoruu B Tpyaax A. ['ymGonbnara, K.®. Pynse, H.A.
Cesepuona, 3. I'ekkens, A. Tencnu, B.H. CykauéBa. Pa3gensl u 3amauud 3KOJIOTHHU.
CBs3b SKOJIOTUH C APYTUMH HAYKaMHU.

Metoasl sxonioruu. I[loneBbie HaOMIOAEHUS. OKCHEPUMEHTHI B  DKOJOTHH:
npupoaHbie W JlabopaTopHble. MojenupoBaHue B JKOJOTMH. MOHHUTOPUHT
OKpY’KaroIel Cpeibl: JIOKAIbHBIN, peTHOHATBHBIN U TJI00aTBHBIH,

3HaYeHUE KOJOTUYECKUX 3HAHUN JIJIS YeJIOBEKA. DKOJIOTHUECKOE MUPOBO33PEHUE
KaK OCHOBA CBSI3€W 4eyioBeuecTBa ¢ mpupoaor. DopMupoBaHUE IKOJIOTHIYECKON
KYJIbTYPBI U 3KOJIOTUYECKON TPAMOTHOCTH HACEJICHUS.

JIeMoHCcTpaluu

[Toptpetsl: A. I'ym6onbar, K.®. Pynbe, H.A. CeBepuios, 3. I'ekkens, A. Tercnu,
B.H. Cykaués.

Tabauie! 1 cxeMbl: «Pa3aensl dKonorun», «MeToasl DKOJIorun», «Cxema
MOHUTOPHHIA OKPYKAIOIIEH CPEIBI».

JlaGoparopHas pabora «M3ydeHne METOI0B AKOJIOTHUSCKUX UCCICIOBAHUI.

Tema 7. Opranu3msl U cpea O0UTAHUS
Dkonornyeckue GpakTopbl U 3aKOHOMEPHOCTHU UX AeicTBus. Knaccudukarms
HKOJIOTHYECKUX (aKTOPOB: abMOTHYECKHE, OMOTUYECKHE, aHTpoToreHHbIe. O01He

3aKOHOMEPHOCTH  JIEMCTBHUS  IKOJOTHUYECKUX ¢daktopoB.  I[IpaBuno
(K. IHmpenrens, HO. JInbux). TonepaHTHOCTS. MUHHMYyMa DBpUOUOHTHbBIE U
OpraHU3MBlI. CTEHOOMOHTHBIE

Abuotnueckue (aktopel. CBeT Kak 3Koiormueckuii (axrtop. JlelicTBue pa3HbIX
YYaCTKOB COJIHEYHOT'O CIIEKTpa Ha OpPraHU3Mbl. DKOJIOTMYECKHE TPYIIbl PACTCHUN U
YKMBOTHBIX MO0 OTHOLICHUIO K cBeTy. CUTHaNbHas posib cBeTa. DoTonepruoansm.

Temnepatypa Kkak 53Kojoruueckudt Qakrtop. JleiicTBue TemmepaTypsl Ha
opranu3msbl. [IOMKMUIOTEPMHBIE W TOMOHOTEPMHBIE OpPraHU3Mbl. OBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.
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BnaxHocts kak  3kosornueckuil  (Qaxrtop. IlpucnocoOnenuss  pacteHui
K MOJIIepKaHuI0 BOJAHOrO Oaanca. Kinaccudukaius pacTeHU Mo OTHOIIEHUIO K BOJIE.
[Ipucnoco6yieHus KUBOTHBIX K U3MEHEHHUIO BOJTHOTO PEXKUMA.

Cpenpl oOWTaHusT ~ OpraHU3MOB. BOJHAs, HA3€MHO-BO3JYIIHAS, TOYBEHHAas,
IIyOUMHHAs MOJIMOYBEHHAsI, BHyTpUOpranusmMenHas. Gusnko-xuMmuueckue 0COOCHHOCTH
cpen oOutanus opraHnu3mMoB. [Ipucrnoco6ieHus: opraHnu3MoB K )KM3HH B Pa3HBIX Cpeiax.

buonoruueckue putmbl. BHeniHue u BHyTpeHHHE pUuTMbl. CyTOYHBIE U TOJIMYHBIE
puTMBI. [Ipucrnoco61eHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSIM YCIIOBUHN KU3HHU.

Kusznennsie Gopmbl opranu3moB. [lonsrue o >xusHeHHou (opme. JKu3zHEHHbBIC
dbopMbl  pacTeHUI: JepeBbsl, KYCTapHUKH, KyCTapHUYKHA, MHOTOJIETHUE TPaBHhl,
OJlHOJIETHUE TpaBbl. JKu3HeHHbIE (OPMBI JKUBOTHBIX: THUIAPOOUOHTHI, T€OOUMOHTHI,
a’poOuoHTEI. OCOOEHHOCTH CTPOCHUS U 00pa3a KU3HHU.

buotnueckue ¢dakropsl. Buapl OMOTHYECKMX B3aUMOACHCTBHI: KOHKYpEHIIHS,
XUIMHUYECTBO, cuMOMo3 u ero Qopmel. [lapasutusm, Koomepaius, MyTyalu3M,
KOMMeHcanu3M (KBapTHPaHTCTBO, HaxjieOHU4YecTBO). HeTpoduueckue B3anuMoaeiCTBUS
(tornueckue, (opuueckue, padpuueckre). 3HAUCHHE OMOTHUYECKHUX B3aMMOCHCTBHIA
JUISL CYIIECTBOBAaHUS OPraHU3MOB B cpeie oOutanus. [IpuHIUIT KOHKYPEHTHOTO
UCKITFOUCHUSI.

JleMoHCTpanuu

Tabmumbel w  cxembl: «Dkoyiorudeckue  (akTopel», «CBETOBOM  CHEKTP»,
«JKOJIOTUYECKNE TPYINIbl JKUBOTHBIX 110 OTHOLIEHHID K CBETY», «TerJoKpOBHbIE

JKHBOTHBIC», «XOJOOHOKPOBHBIE  KUBOTHBIEY, «DPU3N0JI0OTHYECKIE
aJlanTaldyd KUBOTHBIX», «Cpeqpl oOOUTaHUS OpPraHU3MOB», «buosorndeckue puTMbI»,
«KuzHeHHbIe (HOPMBI pacTeHu», «Ku3HeHHbIC (GhOpMBI  JKUBOTHBIX»,

«IKOCUCTEMA MIMPOKOJIUCTBEHHOTO Jieca», «IKOCUCTEMa XBOWHOTO Jiecay,
«llenn muranus», «XunaudectBo», «Ilapasutusm», «Konkypenmusa», «CumOno03»,
«KoMMmeHcanmuzm».

OO6opynoBaHue: repoapuu pacTCHU M )KUBOTHBIX, IPUCTIOCOOJEHHBIX K BIUSHUIO
Pa3IMYHBIX DKOJOTUUYECKUX (DAKTOpOB, TepOapuu CBETONIOOMBBIX, TEHEIIOOWBBIX U
TEHEBBIHOCIMBBIX PACTCHUI, CBETOJIIOOMBHIC, TEHEMIOOMBBIE W TEHEBBIHOCIUBHIE
KOMHATHBIE pacTeHHs, repObapuu ¥ KOJUICKIIMM TeIIONIOOUBBIX, 3UMOCTONKHX,
MOpPO30YCTOMYUBBIX pacTEHWH, dYyuyena WNTHI] W 3Beped, repOapuu pacTeHUH,
OTHOCSIIUXCS K rurpoduram, kcepoduram, Me3ohutaM, KOMHATHBIE PACTCHUS JTaHHBIX
TpyNI, KOJUICKIINH KUBOTHBIX, OOMTAIONIUX B Pa3HBIX cpefax, repOapuu U KOJUICKITUU
pacTeHUl W JKUBOTHBIX, OOJAJAIOIIUX YEpTaMHU MPHUCIOCOOJIEHHOCTH K CE30HHBIM
U3MCHEHUSM YyCIOBUW KWU3HHM, TrepOapuu W KOJUICKIIMM PACTEHWW U IKUBOTHBIX
Pa3TUYHBIX JKU3HEHHBIX (DOPM, KOJUICKIIMU XUBOTHBIX, YYACTBYIOIIUX B Pa3TUYHBIX
OMOTUYECKUX B3aMMOICHCTBHSIX.

JlaGoparopHas pabota «BeIsiBIeHNE TPUCTIOCOOICHUN OPTaHU3MOB K BIUSHUIO
CBETa».

JlaboparopHas pabota «BeisiBIeHHE NPUCTOCOOIEHUNA OPTAaHU3MOB K BIUSIHUIO
TEMIEPATYPHI».

JlabGopartopHas paboTa « AHATOMUYECKHE OCOOCHHOCTH PACTEHUM U3 Pa3HbIX MECT
OOUTaAHUSI».
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Tema 8. Jkos0rusi BUA0B U MOMYJIALMIA

DKOJIOTMYECKHE XapaKTepPUCTUKKU mnomyisuuu. llomynsuus kak Ouosioruyeckas
cucteMa. Poiib HEOIHOPOAHOCTU cCpelibl, (U3MYECKUX OaphepoB U OCOOEHHOCTEH
Ouosioruu BUJOB B (POPMHUPOBAHUU MPOCTPAHCTBEHHOW CTPYKTYpPHl TMOMYJISAIUH.
OCHOBHBIE TTOKA3aTENU MOMYJISLUU: YACICHHOCTD, INIOTHOCTh, BO3PACTHAS U MOJI0Bas
CTPYKTYpa, POKIAEMOCTh, IPUPOCT, TEMI POCTA, CMEPTHOCTH, MUTPALIUSL.

DKOJIOTUYECKAs CTPYKTypa nonyasaiuu. OUueHKa YUCICHHOCTH MOMYJISILINH.
JIvHamuKa IOIyJsALUU U €€ peryisauus. buotnyeckuil noreHnuan HOITYJISILIAN.
MojaenupoBaHue AWMHAMHUKUA Tonyiasuud. KpuBble pocTa YHMCIECHHOCTH MOMYJISLIHU.
KpuBbie BbDKMBaHUS. Perynsuuss YUCICHHOCTH TOMYJAIMUN: poiib  (PaKTOpoOB,
3aBHCAIIMX U HE 3aBHCSIINX OT IUIOTHOCTH. DKoJornueckue crparerun BuaoB (r- u K-
CTpaTerun).

[Tonsitue 00 »KoOrMYecKoi Huille Buaa. Mectoooutanue. MHoOromepHasi MOJEIb
skonorndyeckor HumM Jx.M. XatumHcoHa. Pa3mepbl 3KOJOrMYe€CKOM HUIIW.
[ToreHmanbHasi U peaiIn30BaHHAs HUIIIU.

Bup xak cuctema nonyssinuii. Apeassl BU10B. BUbl U UX )KU3HEHHBIE CTPATETHUH.
DKOJIOTUYECKHUE YKBHUBAJICHTHI.

3aKOHOMEPHOCTH MOBEAEHUS U MUTPALIUI )KUBOTHBIX. BHOJIOrnuecKkrne NHBa3UU
qy>KEPOIHBIX BUJIOB.

JleMoHCTpanuu

[Toptper: dx.1. XaTuynHCOH.

Tabmumel ©U  cXeMmbl:  «DKOJOTHYECKUE  XAPAKTEPUCTUKH  TOIMYIISIIAN,
«IIpocTpaHcTBeHHas CTPYKTypa MOMyJsiuuu», «Bo3pacTHble MUpaMUIIBI TTOMYIISIITAN,
«CKOpOCTh 3aCEJICHUS] MOBEPXHOCTU 3EMJIM PA3TUYHBIMH OpraHu3Mamu», «Mojenb
skonornueckor Humu Jx. M. XaTunncona».

OO6opynoBaHue: repOapuu pacTeHUM, KOJIJISKITUU KUBOTHBIX. JJabopaTopHas

pabora «IIpucnocobnenuns ceMsiH paCTeHUN K pacCeIeHUIO».

Tema 9. DK0JI0Trusl COO0LIECTB. DKOJIOrHYeCKHE CHCTEMBI.

CooOmrecTBa oprann3mMoB. broreHos u ero cTpyktypa. CBs3u MEXIyopraHu3MaMu
B OMoIIeHO3E.

Okocuctema Kak OoTkpbiTas cuctema (A.Jlx. Tercnu). OyHKIIMOHATBHBIC OJIOKH
OpraHU3MOB B JKOCHCTEME. TMPOIYIEHTHI, KOHCYMEHTHI, PEeAyleHTHhl. Tpodudeckue
ypoBHH. Tpodudeckue nenu u cet. AonoTudeckre 06JI0ku skocucteM. [10uBbI 1 WITBI B
sKocucTteMax. KpyroBopoT BEIIECTB U MOTOK 3HEPTUH B SKOCUCTEME.

OcHOBHbIE [TOKa3aTeNd SKOCUCTEMBI. buoMacca W NpoAyKIusi. DKOJIOTUYECKUE
MUPaMUIbI YUCEN, OMOMACCHI U SHEPTHH.

Junamuxa skocucmem. Kamacmpoguueckue nepecmpouiku. @Duykmyayuu.
HampaBrienHble 3aKOHOMEpHBIE CMEHBI COOOIIECTB — cyKieccuu. [lepBuunbie u
BTOPUYHBIE CYKIECCUM U MX MPUUYUHBI. AHTPOIOTEHHBIE BO3JICHCTBUS HAa CYKIECCHH.
KinmakcHoe cooOmiectBo. buopazHooOpa3zue ¥ MOJHOTA KPYroBOpPOTa BEIIECTB —
OCHOBa YCTOMYHUBOCTH COOOIIECTB.

[IpupoaHbIE 3KOCUCTEMBI. DKOCUCmEMbl 03€D U peK. IKOCUCTnEMbl MOpel U
OKeanos. Ixocucmemovl myHOp, 1eco8, cmeneti, NyCmbltb.

28



denepanbHast pabouast mporpamma | buonorus. 1011 knaccesr (yriayOnéHHbIH ypOBEHb)

AHTpPONIOTEHHBIE 3KOCUCTEMBI. ATrpOdKocUCcTEMA. ArponeHo03. Pasnuuns Mexay
AHTPOTOTEHHBIMU U MPUPOAHBIMHU IKOCUCTEMAMHU.

VYpboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucTeM. ['oponackas diiopa u
dayna. CuHaHTpomnuzaius Tropojckoi QayHsl. buomornueckoe H XO03SMCTBEHHOE
3HAYEHHUE arpO’IKOCUCTEM U YPOOIKOCHUCTEM.

3akoHOMEpHOCTH (OPMUPOBAHUS OCHOBHBIX B3aMMOJEHCTBUN  OpPraHU3MOB
B DKOCHCTEMax. Poib kackaonozo sghgpexma u udos-30upuxamopos (kiouesvix 61U008)
6 gynkyuonuposanuu skocucmem. llepeHOC SJHEPTUH U BEILIECTB MEKY CMEKHBIMU
IKOCHUCTEMaMU. Y CTOWYHMBOCTh OPraHU3MOB, TTOMYJIAIIMI U 9KOCUCTEM B YCIIOBHSIX
€CTECTBEHHBIX U aHTPOIMOTEHHBIX BO3EHCTBHIA.

Mexanusmol 6030eticmeus 3a2psA3HEHUNl PA3HBLIX MUN08 HA CYOOPSAHUSMEHHOM,
OP2AHUBMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM YPOBHAX, OCHOBbl IKOJIOUUECKO20
HOPMUDOBAHUSI  AHMPONO2EHHO20  6030eucmeus.  MeToJoIoTusl ~ MOHUTOpPHMHIA
€CTECTBEHHBIX U aHTPOIMOTCHHBIX YKOCUCTEM.

Jemoncrpanuu Iloptper:

A.Jlx. Tencnu.

Tabnuupl u cxembl: «CTpyKkTypa OHOLIEHO3a», «DKOCHCTEMA IIUPOKOIMCTBEHHOTO
jeca», «JKOCHCTeMa XBOWHOro Jieca», «OyHKIHOHAJIbHBIE TPYIMIbl OPraHU3MOB B
akocucteme», «KpyroBopot BemiecTB B skocucteMe», «llenn muranus (mactOuimHas,
ACTpUTHAs)», «IJKOJOrMYeckas TMUpaMuaa Yucel», «DKOJOrHMYecKas MUpaMuaa
OouomMaccel», «DKojorMuYeckas mnHupamujaa sSHeprun», «OOpazoBanue 0ooTa»,
«IlepBuunHas cykineccusi», «BoccTaHOBIIeHHE Jieca TOCJE IMOXKapa», «IKOCUCTEMaA
o3epa», «ArpoueHos», «KpyroBopor BemecTB M TOTOK SHEPTUU B arpoleHO3e»,
«IIpumepsl ypOOsIKOCUCTEM .

Oo6opynoBanue: repOapuu pacTeHUU, KOJUICKIIMM HACEKOMBIX, uUydesia TTHI[ U
3Bepeid, repOapuu KyJIbTYpHBIX W JUKOPACTYLIMX PACTCHUM, aKBApUyM Kak MOJENb
SKOCHUCTEMBL.

IIpaxmuueckasa paboma «3yuenue u onrcanue ypOoOIKOCUCTEMBIY.

Jlabopamopnas paboma  «V3ydyeHwe pazHOOOpa3us MEJIKUX TTOYBEHHBIX
YWICHUCTOHOTUX B Pa3HBIX SKOCHCTEMAX.

IKcKypcus «KIKCKYpCHUsl B THITMYHBIN OnoreoneHo3 (B 1yOpaBy, Oepe3HsK, eIbHHK,
Ha CYXOJIOJBHBIN WM MMOMMEHHBIH JIYT, 03€p0, O0I0TO)».

IKcKypcus «KIKCKypCHUs BarpodkocucTeMy(Ha IMoJie WM BTCIDIMIHOE XO3SHCTBO)».

Tema 10. buocdepa — riiodajbHas IKOCUCTEMA
buocdepa — obmennanerapuas 0000uka 3eMid, TAe  CYIIECTBYET WIIH
CyIIecTBOBaja Xu3Hb. Pa3BuTHE TIpencraBienuii o onocepe B Tpymax 3. 3rocca.
VYuenue B.U. BepHajackoro o 6mocdepe. O6mactu 6mocheps! u e€ cocras. XKupoe
BeIECTBO Orochepsl u ero GyHKITUN.
3aKOoHOMEpPHOCTH cyilecTBoBaHus Ouocdeprl. OcobeHHocTu Ouochepbl Kak
ro0ansHOM 3KOcUCTEeMBbl. J[MHaAMUueckoe paBHOBecue B Ouocdepe. KpyroBopoTsl
BEIICCTB M OHMOreoXMMHUYECKHe IUKIbI (yriepoaa, a3ora). PUTMUYHOCTh SIBICHHI B
ouocdepe.
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3oHanbHOCTh Ouocdeprl. TlonstTue o O6uome. OCHOBHBIE OMOMBI CYIIU: TYHJpA,
XBOWHBIE JIECA, CMEIIAHHBIE W IIMPOKOJMCTBEHHBIE JIeCa, CTENM, CABaHHBI, MYCTHIHHU,
TPOMMUYECKUE JIeCa, BBICOKOTOpbsi. Kiaumar, pacTUTENbHBIN U KUBOTHBIM MHUpP OMOMOB
CyIIIN.

Crpykrypa U QyHKIUS )KUBBIX CUCTEM, OIICHKA UX PECYPCHOr0 MOTEHIMAA U
ouochepHbIX QYHKIMIA.

JleMoHCcTpanuu

IToptpetsl: B.W. Bepnanckuii, 3. 3rocc.

Tabmuupr u cxembl: «l'eocdhepst 3emuu», «KpyroBopoT azoTa B MNPHUPOAE,
«Kpyrosopotr yriepoga B mnpuponae», «KpyroBopor KUCIOpOJa B IPUPOAE»,
«KpyroBopoT Bojbsl B mpupoze», «OCHOBHbIE OMOMBI Ccylin», «KiuMaruueckue mosica
3emnu», «TyHnppa», «Talira», «Cmemanubiii jaec», «IIIUPOKOJUCTBEHHBIN JIEC»,
«Crenb», «CaBanHa», «IlycThiHA», « Tponuueckuii Jiec».

OO6opynoBaHue: repbapuu pacTEHUN pa3HBIX OMOMOB, KOJUICKIIMH KUBOTHBIX.

Tema 11. YesioBek u okpy:kamomias cpeaa

DKOJIOTMYECKHE KPU3UCHl U WX MpUUMHBL. BozjaeiicTBue uenoBeka Ha Ouocdepy.
3arpsisHeHue BO3AYIIHOW cpeabl. OxpaHa BO31ayXa. 3arps3HEHUE BOJHOW CpEJbI.
Oxpana BOJHBIX pecypcoB. Pazpymienune mouBbl. OxpaHa TOYBEHHBIX PECYPCOB.
W3menenue kinumara.

AHTpPOIIOreHHOE BO3/IEUCTBHE Ha pPACTUTENbHBIA M JKUBOTHBIM Mup. OxpanHa
PaCTUTENIBHOTO U KMBOTHOTO MUpa. OCHOBHBIE MIPUHIIUIIBI OXpaHbI MPUPObl. KpacHbie
kauru. Ocobo oxpansiembie npupoanbsie Tepputopuu (OOIIT). boranuueckue caapl u
300JIOTHYECKHE TapKH.

OCHOBHBIE TPHUHIUIBI YCTOWYMBOTO PpAa3BUTHS UEJOBEYECTBA U IPUPOJBI.
PanronansHOE TPUPOIONONIL30BAaHUE W COXpPAaHEHHE OMOJIOTHYECKOrOo pa3zHooOpasus
3emuin. OO1IME 3aKOHOMEPHOCTH TI00ATBHBIX SKOJOTUUYECKUX KPU3UCOB. OCOOEHHOCTH
COBPEMEHHOT'O KPU3HUCA U €r0 BEPOSITHBIC MTOCIIE/ICTBUS.

Pa3Butre METONOB MOHUTOPHUHIAa Pa3BUTHUSI OMACHBIX TEXHOTEHHBIX MPOIECCOB.
CucmemHvle ucciedo8anus nepexooa K pecypcocoepezaroujeli U KOHKYPeHmMoCnoCcoOHOll
sHepeemuxe. buonocuueckoe  paznoobpazue u  6uopecypcvl. HayuounanvHvie
uHgopmayuorHvle cucmemul, obecneuusarouwjue 0OCMyn K UHGOpMayuy no COCMOIHUIO
OmoenbHblX U008 U dKocucmem. OCHOBbI IKOpeadUIUMAayuy 3KOCUCmem U cnocodoos
O0pvObL ¢ buoNnospexcoeHusMU. Pekoncmpykyus MOpCKUX U HA3eMHBIX 9KOCUCTHEM.

JleMoHcTpanuu

Tabmuiel U cxembl: «3arpsis3HeHHE aTMOChephl», «3arpsi3HeHHue TUIpochepbI»,
«3arpsisHeHue TouBbI», «[lapHUKOBEIN 3 dekT», «Ocobdo oxpaHseMble TPHUPOTHBIC
TeppUTOpUN», «Moenu ynpapisieMoro Mupa».

O6opynoBanue: ¢poTorpadun OXpaHsIeMbIX PAaCTEHUN U )KUBOTHBIX KpacHoU kHUTH
Poccuiickoit @enepannu, KpacHol kHATH peruoHa.
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IHIJIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSA ITPOI'PAMMBbI
1O BUOJIOI'MM HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATHBI

®I'OC COO ycranaBiauBaeT TpeOOBAHUS K PE3yJbTaTaM OCBOCHUS

00y4JaromuMHCs
MporpaMM CPeIHETo 00I1Iero 00pa3oBaHUs. JIMYHOCTHBIE, METANPEIMETHBIC U
MpeMETHBIE.

B cTpyKType TMYHOCTHBIX  pe3yJbTaTOB OCBOCHUS MPOTPAMMBbI 110 OMOJIOTHUH
BBIZICJICHBI  CJCAYIOIIME COCTABJISIIONINE. OCO3HAHME OOYYarOIIUMHUCS POCCUNUCKOM
IPKIAHCKON HJACHTUYHOCTH — TFOTOBHOCTH K CaMOPA3BUTHIO, CAMOCTOSITEILHOCTH M
CaMOOTPEICJICHUIO, HAJIMYME MOTUBAIIMU K OOYYEHUIO OMOJIOTHH, IEJICHANPABICHHOE
pa3BUTHE BHYTPEHHUX YOEKICHHM JMYHOCTH HA OCHOBE KIIIOUEBBIX IIEHHOCTEH U
UCTOPUYECKUX  TPAAUIIMA  pa3BUTHUA  OHOJOTMYECKOTO  3HAHUS, TOTOBHOCTH
U CITOCOOHOCTh OOYYAIONIUXCSl PYKOBOJCTBOBATHLCS B CBOCH JEATEILHOCTH IIEHHOCTHO-
CMBICIIOBBIMM YCTAaHOBKaMH, MPHUCYIIMMH CHUCTEME OHOJIOTMYECKOTOo 00pa3oBaHUs,
HaJM4HMe TMPABOCO3HAHUS DKOJOTMYECKON KYJIBTYpPhl, CIIOCOOHOCTH CTaBUThH IIEIH U
CTPOUTH KU3HECHHBIE TIJIaHBI.

JIMYHOCTHBIC pe3yJbTaThl OCBOSHUSI TPOTrPAMMBI 110 OMOJIOTHUHU JOCTUTAIOTCS B

€IUHCTBE Y4yeOHOW ¥  BOCHHUTATEIBLHONW  JIEITCIIBHOCTM B  COOTBETCTBHH
C TPAAULIMOHHBIMU POCCUMCKUMHU COLIMOKYJIBTYPHBIMH, UCTOPUUECKUMH U TYXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMU, IPUHATHIMU B 00IIECTBE ITPaBUIaMU U HOPMaMH
MOBEJICHUS M  CIIOCOOCTBYIOT  IpOIleCCaM CaMOIIO3HAHUS, CaMOBOCIIUTAHUS U
CaMOpa3BUTHS, PA3BUTHSI BHYTPEHHEW MO3UIIUM JIMUHOCTH, TATPUOTU3MA U YBAKECHUS K
3aKOHY U MPABOIMOPSJIKY, YEJIOBEKY TPYJa U CTapIIEMy MOKOJICHUIO, B3aUMHOTO
yBa)K€HHUsI, 0EPEKHOT0 OTHOIIEHHUS K KYJIBTYPHOMY HACJICIHNIO U TPATUITUSIM
MHOTOHAIlMOHAIBHOTO Hapoaa Poccuiickon denepanyu, IpUpoOe U OKPYKAIOIIECH
cpexne.

JImdHOCTHBIE pPE3yNbTaThl OCBOCHHS y4eOHOTO mpeameTa «BHOIOTHS» TOJKHBI
OoTpakaTb  TOTOBHOCTh M  CIIOCOOHOCTH  OOYYalOIIUXCS  PYKOBOJCTBOBATHCS
chopMUpOBAaHHOKM BHYTPEHHEH TO3WIHMEH  JIMYHOCTH, CHCTEMOH IIEHHOCTHBIX

OpHEHTALINH, ITO3UTUBHBIX BHYTPEHHUX yOeXIeHuH, COOTBETCTBYIOLIUX
TPaAULIMOHHBIM

IIEHHOCTSIM POCCUHCKOTO OOIIECTBA, paCIIUPEHUE YKU3HEHHOTO OITBITA U OINbITA
JNEATENBHOCTH B ITPOLECCE Peann3ali OCHOBHBIX HaIpaBJIECHUN BOCIIUTATEIBHON

ACATCIIBHOCTHU, B TOM YUCJIC B YACTH.

1) rpaskaaHCKOT0 BOCTTUTAHUS

c(OPMHUPOBAHHOCTD IPAXKITAHCKON MO3UITUU 00YUAIOIETrocs Kak aKTUBHOTO U
OTBETCTBEHHOT'O WICHA POCCUHCKOTO OOIIECTBA;

OCO3HAaHUE CBOMX KOHCTUTYIIMOHHBIX TIPaB M 00S13aHHOCTEH, YBAXKCHHE 3aKOHA U
MIPABOIIOPSIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOH MACSITEIHLHOCTH TPH CO3JaHUU YYCOHBIX
MPOEKTOB, PEIICHUH YYeOHBIX M IMO3HABATEIBHBIX 3a/1a4, BBHITOJHEHUU OMOJIOTHUSCKHUX
IKCIIEPUMECHTOB,;
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CIIOCOOHOCTD OMpPEAEHsATh COOCTBEHHYIO MO3ZUIINIO 10 OTHOIICHUIO K SIBIICHUSIM
COBPEMEHHOM XKU3HHU U OOBIICHSATH €€,

YMEHHE YYHUTHIBAaTh B CBOUX JICHCTBUSAX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMOJCHCTBHS JIIOJIEH C pa3HbIMU YOEKICHHUSIMH, KyJIbTYPHBIMU ILIEHHOCTSAMH H
COLIMAJIBHBIM TIOJIOKEHHUEM;

TFOTOBHOCTh K COTPYJHUYECTBY B IPOLIECCE COBMECTHOI'O BBIMIOJIHEHHS YUYEOHBIX,
MO3HABATEIBHBIX U UCCIEAOBATENbCKUX 3a7a4, YBAKUTEIBHOIO OTHOLIECHUS K MHEHUIO
OIIOHEHTOB PHU 0OCYKIEHUU CITIOPHBIX BOMPOCOB OMOJIOTHYECKOTO CONECPHKAHUS;

TOTOBHOCTbh K TYMaHUTApHOU U BOJIOHTEPCKOM I€ITENbHOCTH;

2) NaTPHOTHYECKOT0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCUUCKON TPAXKIAHCKONW WJIEHTUYHOCTH, MaTPUOTU3MA,
YBAKEHHUSI K CBOEMY HApOJy, YyBCTBA OTBETCTBEHHOCTHU Iiepes PoauHOM, ropaoctu 3a
CBOM Kpa#, CcBOW PoanHy, CBOM $3bIK W KYyJIbTYpy, IPOLLIOE M HACTOSIIEE
MHOT'OHallMOHAJILHOIO Hapoaa Poccuy;

LHEHHOCTHOE OTHOIIEHUE K MPUPOJHOMY HACIICAUIO U IAMSITHUKAM IPUPOJIbI,
IOCTHKEHHUSIM Poccun B HayKke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSAX, TPY/IE;

CIOCOOHOCTh OIIEHMBATh BKJIQJ POCCUUCKUX YUYEHBIX B CTAHOBJICHHUE W Pa3BUTHE
OMOJOTMY, TOHUMAaHMs 3HAYEHHs] OUOJIOTMU B MO3HAHUM 3aKOHOB NPUPOJIBI, B KU3HU
YeJioBeKa M COBPEMEHHOI'0 00I1IeCTBa;

ujeitHas yoexaAEHHOCTh, TOTOBHOCTH K CIIY>KEHHUIO U 3amuTe OTeuecTna,
OTBETCTBEHHOCTH 32 €ro CyAb0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS .

OCO3HAHMUE JTYXOBHBIX IEHHOCTEN POCCUMCKOI0 HApO/Ia;

c(hOopMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, dTUYECKOTO ITOBEICHHUS;

CIOCOOHOCTD OIIEHMBATh CUTYAIIMIO U IPUHUMATh OCO3HAHHBIC PEIIeHUS,
OPUEHTHUPYSCH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U 1IEHHOCTH;

OCO3HAHHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMYMBOTO OYayIIEro;

OTBETCTBEHHOE OTHOIIICHHUE K CBOMM POJUTENSIM, CO3JaHUI0 CEMbU HA OCHOBE
OCO3HAHHOTO MPHUHSITHS LIEHHOCTEW CEMENHOW KU3HU B COOTBETCTBUU C TPAAULIUAMU
HapooB Poccun;

4) 3¢TeTHY€CKOT0 BOCIIUTAHMS

ICTETHYECKOE OTHOIICHHE K MUY, BKIIFOUast SCTETHKY ObITa, HAYYHOI'O U
TEXHUYECKOTO TBOPUECTBA, CIOPTA, TPYAQ, OOMECTBEHHBIX OTHOLICHHIA;

MMOHMMaHHE YMOLINOHAIBLHOTO BO3IEHCTBHS KUBOM IIPUPOILI M €€ IEHHOCTH;

TOTOBHOCTB K CAMOBBIPAKEHUIO BPa3HBIXBHIAXHCKYCCTBA, CTPEMJICHHE MIPOSBIATH
Ka4eCTBa TBOPYECKOM JIMYHOCTH;

5) pusuveckoro BocnuTaHusi, POPMUPOBAHUS KYJIbTYPbI 310POBbSI U
IMOIMOHATBHOTO 0JIArOMOJyYHs
MOHMMAaHUE U peau3alis 3J0pOBOro U 0e30MacHOro oopasa ku3Hu (370poBOe
MUTaHue, COOJI0/ICHHE TUTUEHUYECKUX MTPaBUWI U HOPM, COATaHCUPOBAHHBIN PEXUM
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3aHSATHHA M OT/ABIXa, peryisipHas (U3nvecKasi akTHBHOCTb), OEPEKHOTO, OTBETCTBEHHOT'O
U KOMIICTEHTHOTO OTHOIICHHS K COOCTBCHHOMY (DH3MYECKOMY U TCHXHYECKOMY
37I0pPOBBIO;

NOHUMAaHKE [ICHHOCTH MPABUJI HHAMBHUIYAJILHOTO U KOJUIEKTUBHOTO O€30MacHOr0
MOBEJICHHS B CUTYAIIMSX, YIPOXKAIOIIUX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HAHUE TIOCIICICTBUI U HETIPHUSITUS BPESIHBIX MPUBBIYCK (YIIOTPEOICHHUSI
aJIKOTOJIsI, HAPKOTHKOB, KYPEHHUSI);

6) TPy/10BOI0 BOCIIUTAHMSA:

TOTOBHOCTB K TPY/AY, OCO3HAHUE IICHHOCTH MacTePCTBa, TPYI0JII00HE;

TOTOBHOCTb K aKTHBHOM JIEATEIbHOCTH TEXHOJIOTHUCCKOM U COIMAIbHOM
HAMpaBJICHHOCTH, CIOCOOHOCTh WHHUIMUPOBATH, IUIAHUPOBATH M CaMOCTOSITCIIHHO
BBITOJIHATH TaKYIO JCATCIbHOCTD;

HHTEPEC K pa3lu4HbIM cdepaM MpodhecCHOHATBLHOW JIEATCIBHOCTH, YMEHHE
COBEpIIIaTh OCO3HAHHBIA BBIOOP Oyayiieil mpodeccuu ¥ peaan3oBbIBATH COOCTBEHHBIE
KU3HCHHBIC TUIAHBI;

TOTOBHOCTB U CIIOCOOHOCTH K 00pa30BaHUIO M CaMOOOPa30BaHUIO HA MIPOTIKCHUH
BCEH JKU3HHU,

7) 3K0JIOTHYECKOI0 BOCITUTAHNS

AKOJIOTHUYECKH 11eJIec000pa3HOe OTHOIICHHUE K MPUPOJI€ KaK UICTOUYHUKY KM3HU HA
3emJie, OCHOBE €€ CyIIECTBOBAHMUS;

MOBBIIICHUE  YPOBHSI ~ SKOJOTHMYECKOHW  KYJIbTYphl: TNPUOOPETEHHE  OIbITa
MJJAHUPOBAHUS MOCTYMKOB U OLEHKH UX BO3MOXKHBIX MOCJEACTBUI JISI OKpYKaroliei
Cpebl,

OCO3HAHHUE III00aIBHOTO XapaKTepa IKOJIOTHUSCKUX MPOOIeM U IMyTeH WX PeIICHUS;

CIOCOOHOCTH MCTIOJIB30BaTh MPUOOPETaEMbIe NMPU M3YyUYCHUH OMOJIOTUH 3HAHUS U

YMEHUS MPU PEIICHUN MPOOJIEM, CBSI3aHHBIX C PAIIMOHAIBHBIM IIPUPOI0TIOIH30BAHHEM

(cobmrofeHme MpaBIl MOBEACHHS B IPUPOJIE, HAIIPABIICHHBIX HA COXPaHCHHUE
paBHOBECHS B SKOCHUCTEMaX, OXPaHy BUJIOB, YKOCHCTEM, OHochepsl);

AKTUBHOE HEIPUITHE ACUCTBUH, MPUHOCIIIMX BpPEI OKPYKAIOIIECH MNPUPOIHOU
cpelne, yYMEHHE TMPOTHO3MPOBATH HEOJATONMPHUATHBIE HKOJIOTHYECKUE TMOCICACTBUS
NPEeANTPUHUMAEMBIX JICMCTBUN U NMPEAOTBpAIATh UX;

HaJIMYUE PA3BUTOTO SKOJOTMYECKOTO MBIIUICHUS, SKOJOTHYECKON KYJIbTYpHI,
OTbITa JEATEIBHOCTU JKOJOTMYECKON HANpPaBICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS
MMM B TO3HABaTEIbHOM, KOMMYHUKATUBHOW U COIIMAIBLHOM MpPaKTHUKE, TOTOBHOCTH K
YYaCTHIO B IPAKTUYECKON JEATEIbHOCTH IKOJIOTMYECKON HANPABICHHOCTH;

8) HeHHOCTH HAYYHOT0 MO3HAHUS
c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOMIETO COBPEMEHHOMY YPOBHIO
pa3BUTUA HAyKU M OOILECTBEHHON MPAKTUKH, OCHOBAHHOIO Ha JUAaJOre KyJbTYP,
CIOCOOCTBYIOLIETO0 OCO3HAHUIO CBOEIO MECTa B MOJIUKYJIBTYPHOM MUDE;
COBEPIIICHCTBOBAHUE S3BIKOBOM M YUTATEIBCKOW KYJIbTYpPhI KaK CPEJCTBA
B3aMMOJICUCTBUSI MEXK]TY JIFOJbMH U TIO3HAHUS MUPA,;
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MOHUMaHUE cnenu(pUKUONOIOrNN KaK HayKH, OCO3HAHUs €€ poiau BHOPMUPOBAHUU
pPalMOHAIBHOTO  HAYYHOTO  MBILUIEHHS, CO3JaHUU LEJOCTHOIO IMPEACTABICHUS
00 OKpY’KaollleM MHUpPE KaK O €JUHCTBE MPHUPOABI, YEJIOBEKa U OOIIECTBa, B MO3HAHUU
NPUPOAHBIX 3aKOHOMEPHOCTEH M PEIIEHUH NpoOJeM COXpaHEHUsS MPUPOJAHOTO
paBHOBECHS;

yOeXKIEHHOCTh B 3HAYMMOCTH OHWOJIOTMM JJIi COBPEMEHHOW UMBUIIM3ALINH:
oOecrieyeHus: HOBOI'O YpPOBHS pa3BUTUS MEIUIUHBI, CO3JAAHHE MEPCHEKTUBHBIX
OMOTEXHOJIOTHM, CIOCOOHBIX pEIIaTh PEeCypCHbIE MPOOJEMbI Pa3BUTHS UYEIOBEUYECTBA,
noMcKa IMyTed BBIXOAA U3 TIVIOOAIBbHBIX SKOJOTMYECKUX MpobieM MU obecredeHus
nepexojia K yCTOMYMBOMY pPa3BUTHIO, PAlMOHAIBHOMY HCIIOJIb30BAHUIO MPUPOIHBIX
pecypcoB U (OPMHUPOBAHUIO HOBBIX CTAHJIAPTOB KU3HU,;

3aMHTEPECOBAHHOCTH B MOJIYYEHUH OMOJIOTMYECKUX 3HAHUW B LIEJISAX MOBBIIICHUS
oOmiel KyJIbTypbl, €CTECTBEHHO-HAYYHOW TI'pPaMOTHOCTH, KaK COCTaBHOM YacTH
(GYHKIIMOHAIBHOW TPaMOTHOCTH — oOywaromuxcsi, (QopMuUpyeMod TMpu HU3y4YEeHUU
OHMOJIOTHH;

NOHMMAaHWE CYIIHOCTH METOJIOB TO3HAHHUS, HCIOJb3YEMbIX B E€CTECTBEHHBIX
HayKax, CIOCOOHOCTH MCMOJIb30BaTh MOJy4YaeMble 3HAHUS U1l aHAJIu3a U OOBSICHEHUS
SBJICHUNA OKPYXKAIOLIEro MUpPAa W MPOUCXOJAIIMX B HEM H3MEHEHHH, yMEHHUE JeJaTh
00OCHOBaHHbBIE 3aKJIIOUEHUS Ha OCHOBE HAy4yHBIX (PAKTOB M HMEIOLIMXCS JAHHBIX C
LIEJIBIO MTOJIYYEHHUSI JOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITEIbHO UCIIOIB30BaTh OMOIOIMUECKHUE 3HAHUS JUIsl peIIeHUs
npo0JieM B peabHbIX JKU3HEHHBIX CUTYaLIUsIX;

OCO3HAHUE IEHHOCTM HAy4YHOH JESITeNbHOCTH, TOTOBHOCTb OCYIIECTBIISAThH
IPOEKTHYIO U UCCIIEI0BATENbCKYIO EATENbHOCTh MHANBUYAJIBHO U B IPYIIIE;

TOTOBHOCTh M CITIOCOOHOCTD K HEMPEPHIBHOMY 00pPa30BaHUIO M CaMO00pa30BaHUIO,
K aKTUBHOMY ITOJIYYE€HUIO HOBBIX 3HAHUI 110 OMOJIOTUHM B COOTBETCTBUU C )KM3HEHHBIMU
OTPEOHOCTSMH.

METAIPEAMETHBIE PE3YJIBTATBI

MeranpenMeTHble pe3yiabTaThl OCBOCHUSI ydeOHOro mpeamera «buomorus»
BKJIFOYAIOT:  3HAUYUMble Uil  (POPMUPOBAHHUS  MHUPOBO33PEHUS  OOYYaIOIIUXCS
MEXIUCIUIUITMHAPHBIE  (MEXIPEIMETHBIC) OOIICHAYYHbIC MOHSITHS, OTPAKAIOIIHE
[IEJJOCTHOCTh HAYYHOW KApPTUHBI MHpPa U CHCNUPUKY METOJIOB IO3HAHWS,
UCTIONIL3YeMBIX B ©CTECTBEHHBIX Haykax (BEIIECTBO, JHEPTHs, SBJICHHE, NPOIlEeCC,
cCUCTeMa, HAyYHBIH (PaKT, TPHUHIIHII, TUIIOTE3A, 3aKOHOMEPHOCTb,
3aKOH, Teopwus, UCClie/IoBaHne, HAOMIOACHUE, U3MEPCHHE, YKCIIEPUMEHT U JIPYTHE);
YHUBEpCATbHBIE y4eOHbIC NEHCTBUS (ITO3HABATEIIBHBIC, KOMMYHHKaTHUBHBIE,

pPETyJIATHBHBIE),  00ECIICYMBAIOIIHE
dbopmupoBanue (QYHKIIMOHAIBHOM TIpaMOTHOCTH U COLUMAJIBbHOM  KOMIETEHIUU
00yJaronuxcs, CIIOCOOHOCTH 00yYaroIIuXCA HCIIOJIb30BaTh OCBOCHHBIC
MEKIUCIUIUIMHAPHBIEC, MUPOBO33PEHYECKUE 3HAHUS U YHUBEPCAJIbHbIC YUECOHBIC
JNEUCTBUA B ITO3HABATEILHOW U COLMAIIBHOM MTPAKTHUKE.
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B pesynbrare uzyueHnus OMOJIOTUM HA YPOBHE CPEJIHETO 00111eT0 00pa3oBaHus y
oOyyaroiierocst OyayT cpopMUpOBaHbI MO3HABATENIbHBIE YHUBEPCATbHBIE yUeOHbIE
JEHCTBUS, KOMMYHUKAaTHBHBIC YHUBEPCAIbHBIC YICOHBIC ICHCTBUS, PETYIATUBHBIC
YHUBEPCAJIbHBIC YUeOHBIC ICUCTBHSI, COBMECTHAS JACATCIBHOCTb.

Ilo3HaBaTeJbLHBIE YHUBEPCAJIbHBIC yqeﬁnble I[eﬁCTBHﬂ
ba3oBble JJoru4yecKue JAeicTBUS:

CaMOCTOSITEILHO (DOPMYJIMPOBATH U AKTYaJU3UPOBATh MPOOJIEMY, pacCMaTpUBaTh
€€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHHMI MPHUEMBI JIOTHYSCKOTO MbIIUICHUs (aHaIu3a,
CHUHTE3a, CpaBHEHUS, KJIacCH(PUKAIIMK, 000OIICHHUS), PACKPHIBATh CMBICIIONOIOTHYECKUX
HNOHATUH (BBIACIATh HMX XapaKTEepPHbIC MPU3HAKH, YCTAaHABIMBATh CBS3H C JIPYTHMH
HOHSATHSAMN);

OTIPENICIIATH M ICSITEIPHOCTH, 3a/1aBasi MapaMeTPhbl U KPUTEPUU UX JOCTHHKEHUS,
COOTHOCHUTD PE3yJIbTAThI ICATCIIBHOCTH C TIOCTABICHHBIMU LIEIISIMH;

UCITIOJIH30BaTh OMOJIOTMYECKUE TIOHITHS JIsl 0ObsICHEHUS (PAKTOB U SIBJICHUN
YKMBOW IIPUPOJIBI;

CTPOMTD JIOTHUYCCKUE pacCyacHus (MHIyKTHBHBIC, ICAYKTHBHBIC, 10 aHAJIOTHN),
BBISBJISITH 3aKOHOMEPHOCTH M TPOTHUBOPEUMS B PACCMATPUBAEMBIX SIBIICHUSX,
(dbopMyTUPOBATH BHIBOJIBI U 3aKITIOUCHHS,

IPUMEHSTh CXEMHO-MOJEIbHBIC CpE/CTBA ISl NPEACTABICHUSA CYIIECTBEHHBIX
CBSI3€l M OTHOIIICHUM B M3y4aeMbIX OMOJIOTHUYECKUX O0BEKTaX, a TakKe MPOTUBOPEUNI
Pa3HOTo POJia, BBISABJICHHBIX B PA3JIMUHBIX HH(POPMAIIMOHHBIX HCTOYHUKAX;

pa3pabaTeIBaTh TUIAH PEIICHHS TPOOJIEMBI ¢ YIETOM aHAIM3a UMEIOITUXCS
MaTepHabHBIX U HEMaTEepUAJIbHBIX PECYPCOB,;

BHOCHUTBH KOPPEKTHUBHI B JEITEIBHOCTD, OIICHUBATh COOTBETCTBUE PE3YJILTATOB
1[EJIIM, OIIEHUBATh PUCKU MOCJICACTBUM AEATCIHHOCTH;

KOOPJAMHHUPOBATH U BHITIOIHATH pabOTy B YCIOBHUSIX PEaIbHOT'0, BUPTYAJIBHOTO U
KOMOMHHPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIICHUE MPU PEIICHUHN )KU3HEHHBIX MPOoOJIeM.

ba3oBble ncciaenoBare/ibCKue 1eUCTBUA:

BIIAJICTh HAaBBIKAMHU Y4YeOHO-HMCCIEAOBATEIBCKOM W TPOEKTHOW JIeITeIbHOCTH,
HABBIKAMH Pa3pelIeHus Mpo0sieM, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEILHOMY
MOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3aJ]ay, MPUMEHEHUIO Pa3JIMYHBIX METOJIOB
MMO3HAHUS;

WCIIOJIb30BaTh PA3IMYHbIE BUJIbI JEATEIIBHOCTH 10 TOJYYEHUIO HOBOTO 3HAHUS, €r0
WHTEPIPETAlNY, MPEe0OPa30BAHUIO U TIPUMEHECHHIO B YYCOHBIX CUTYyAIHIX, B TOM YHCIIC
MIPY CO3/IaHUH YIEOHBIX M COIMATBHBIX TPOCKTOB,;

(dbopMUpPOBaTh HAYYHBIN TUI MBIILUICHUS], BIAJETh HAYYHOU TEPMUHOJIOTHEH,
KJIFOUE€BBIMU MOHSATUSIMU U METOJIAMH;

CTaBUTb U (OPMYJIUPOBATH COOCTBEHHBIE 33/1a4l BOOPA30BATEIBLHON 1€ TEIbHOCTH
Y KU3HEHHBIX CUTYaIUSX;
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BBISIBIISITh TIPUYUHHO-CIICJICTBEHHBIC CBSI3U M aKTYaJIM3UPOBATh 3a7avy, BHIIBUTATH
TUMOTE3y €€ PelIeHUs, HAXOAUTh apTyMEHTHI JJIS I0KAa3aTeIbCTBA CBOMX YTBEPKIACHUH,
3a/1aBaTh MapaMeTPhl U KPUTECPUU PEIICHUS,;

aHAJM3UPOBATH IMOJTYUYCHHBIC B XOJI€ PEIICHUS 3aa49H PE3YIbTaThl, KpUTHICCKU
OIICHMBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH M3MECHECHHUE B HOBBIX YCIIOBHSX;

JaBaTh OIICHKY HOBBIM CHUTYAIUsIM, OIICHUBATH MIPUOOPETEHHBINA OIIBIT;

OCYILIECTBIIATH IeJICHANPaBICHHBINA MOUCK TIEPEHOCA CPEICTB U CIIOCOOOB IEHCTBHS
B NMpo(heCCUOHANIBHYIO Cpeay;

YMETh MICPEHOCUTH 3HAHUS B TIO3HABATEIBLHYIO U IPAKTHYCCKYIO 00J1aCTH
KU3HEICATCITLHOCTH;

yYMETh MHTCTPUPOBATH 3HAHUS U3 Pa3HBIX IPEIMETHBIX 00JIaCTCH;

BBIJIBUTATh HOBBIE UJCH, TPE/IaraTh OPUTHHAIBHBIC MTOAXObI U PEIICHHUS, CTABUTh
npoOJIEMBI U 33J1a4H, JOIYCKAIONIUE aTbTCPHATUBHBIC PEIICHHUS.

Pabora ¢ undgopmanmei:

OPHCHTHPOBATHCS B PA3IMYHBIX HCTOYHHKAX HHpopMaruu (TEKCTe ydeOHOro
nocoOusl,  HAay4YHO-TIOMYJISIPHOW  JIUTEpaType,  OHWOJOTMYECKHX  CJIOBapsIX M|
CIpaBOYHHMKAX, KOMIILIOTCPHBIX 0a3ax JaHHbIX, B MHTepHeTe), aHAJIM3UPOBATH
UHPOPMAIUIO Pa3IMIHBIX BHIOB M (OpPM MpeacTaBiICHUs, KPUTHICCKH OIICHUBATH €€
JOCTOBEPHOCTh U HEMIPOTHBOPEUHBOCTB;

(GopMyTUpPOBATH 3aMIPOCHl M MPUMEHSITh Pa3JIUIHBIC METOBI TIPU MTOWCKE B 0TOOpE
Ononormueckoil mHGoOpMaIy, HeOOXOTUMOM IJIsl BBITOJIHEHUST yUEOHBIX 3a/1a4,

npuoOpeTaTh  OMBIT  HCIOJB30BaHUA  WH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATh KYJIBTYPY AaKTUBHOTO HWCIIOJIB30BAHMS Pa3THIHBIX
TIOUCKOBBIX CHUCTEM;

CaMOCTOSITEILHO BEIOMPATh ONTUMAIIbHYIO (hOPMY MPEICTABICHUS OUOIOTHYECKOM
uHpopMaIuu (Cxembl, TpaduKy, JUarpaMMbl, TAOIHIIBI, PUCYHKH U APYTOE);

UCTIOJIh30BaTh HAYYHBIH S3bIK B KAYECTBE CPEJCTBA MPHU paboOTe ¢ OMOJIOTUIECKOM
uHdopMaIeil. TpUMEHITh XUMHYECKUe, (U3NUECKHEe M MaTeMaTHYeCKHe 3HAKH H
CUMBOIJIBI, dbopMyHl, abbpeBuarypy, HOMEHKJIATYPY, UCIIONB30BaTh U
mpeo0pa3oBhIBATh 3HAKOBO-CUMBOJIUYECKUE CPEJICTBA HATIISAIHOCTH,

BIIAJICTh HABBIKAMU PACMO3HABAHUSA U 3aIIUTH HH(GOPMAIINH, HHPOPMAITMOHHOM
0€30MacHOCTH JTUYHOCTH.

KoMmmyHuKkaTUBHBIC YHUBEPCAJIbHBIE YUeOHbIE 1eHCTBUA

OOmeHnne:

OCYIIECTBIIATH KOMMYHHKAIIMH BO BCeX cepax KU3HHU, aKTHBHO YJ4aCTBOBATh B
JUAJIore WK JUCKYCCUU T10 CYIIECTBY 00CYyKaaeMOoi TeMbl (YMEHHUE 3a/1aBaTh BOMPOCHI,
BBICKA3bIBATh CYKICHUSI OTHOCUTEIIBHO BBITIOJIHEHHMS TMpeIjiaraéMou 3a1a4u, yYUThIBATh
MHTEPECHI U COTJIAaCOBAaHHOCTD MO3UIMI APYTUX yUYaCTHUKOB JIHAJIOra WH JUCKYCCHH);
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pacno3HaBaTh HeBepOalbHbIE CpEACTBAa  OOIIEHMS, TOHMMAThb 3HAYCHHUE
COLIMAJIBHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHMSI KOH(JIMKTHBIX CUTYalUi, YMETb
CMSAT4aTh KOH(JIMKTHI U BECTU NEPETOBOPHI;

BJIAJAETh pPa3IU4YHBIMU CHOCOO0AMU OOIIEHUS M B3aUMOJECHUCTBHS, IMOHUMATh
HaMEpEHUsl IPYruX JIIOJIEeH, MPOSBIATh YBAKUTEIHHOE OTHOIICHHE K COOECETHHUKY U B
KOppEeKTHO! popme HopMyIupoBaTh CBOM BO3PAKEHNUS;

Pa3BEPHYTO U JJIOTUYHO U3JIaraTh CBOIO TOUKY3PEHUS C UCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB.

CoBMecTHAA NeATEILHOCTD:

IIOHUMATh U UCIIOJIB30BATh HpeHMYLLIeCTBa KOM&HI[HOI?I nu HHI[HBHI[yaHBHOfI pa6OTBI
HpI/I peH_ICHI/II/I 6HOHOFH‘I€CKOﬁ HpO6JI€MBI, 06OCHOBBIB8,TB HCO6XO,Z[I/IMOCTB HpI/IMeHeHI/IH
IpynnoBbIX (hOPM B3aUMOJEHCTBUSA MPHU pellieHnH yueOHOH 3a1auu;

BBI6I/IpaTI) TeMaTI/IKy 1 METOAbI COBMECTHBIX JICI;’ICTBI/II;JI C y‘léTOM O6IIII/IX I/IHTepCCOB
U BO3MOXKHOCTEH Ka)X10I'0 4JIcHa KOJIJICKTHUBA,

HpI/IHI/IMaTI) aejin COBMGCTHOﬁ ACATCIIBHOCTU, OpFaHI/ISOBBIBaTB nu KOOplII/IHI/IpOBaTI)
JNEUCTBUSL MMOEE JOCTMIKEHUIO: COCTAaBIIATH IUIAH JCWCTBHM, PACIpPEACIATh POJIH C
y4€TOM MHEHUH YYaCTHUKOB, OOCYKJaTh PE3YJIbTATHl COBMECTHOM pabOTHI;

OOCHUBATH KAYCCTBO CBOCT'O BKJIaAd U KAXKIOI'O YHaCTHUKA KOMAaH/IbI B 06HIHﬁ
pe3yibTaT Mo pa3pabOTaHHBIM KPUTEPUSIM,

ImpeajiaraTb HOBBEIC IMPOCKTHI, OLICHUBATDH nacu C IIO3NIINU HOBHU3HBI,
OPpUT'MHAJIBHOCTH, HpaKTHHGCKOﬁ 3HAUYUMOCTH,

OCYIICCTBIIATDH ITO3UTUBHOC CTPATCTUYCCKOC IMOBCACHUC B PA3JIMYHBIX CUTYyallUAX,
HpOHBJ’IHTB TBOp‘-IGCTBO n B006pa)K€HI/I€, 6I>ITI> MHHUIOHUATHUBHBIM.

PeryasiTuBHbIe YHUBEPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA

Camoopranusanus:

HCIIOJIb30BaTh OMOJIOTMYECKHIE 3HAHMS ISl BBISBJICHUS TIPOOJIEM U UX PEIICHUS B
KU3HCHHBIX U YICOHBIX CUTYaIHSIX;

BBIOMpaTh Ha OCHOBE OMOJIOTHYSCKUX 3HAHUH IEJICBbIC U CMBICIIOBBIC YCTAHOBKH B
CBOUX JICUCTBUSIX U MTOCTYIIKAX [0 OTHOLIEHUIO K KMBOU IPUPOJIE, CBOEMY 3I0POBBIO U
310pPOBBIO OKPYKAIOIIUX;

CaMOCTOATEIBLHO OCYIIECTBISATh MO3HABATEIBHYIO JIEATEIBHOCTh, BBIABISATH
mpoOiemMbl, CTaBUTh W (OpMyIHMpoBaTh COOCTBEHHBIE 3a7adyd B 0Opa30BaTEIBHOU
NESITEIbHOCTH U KU3HEHHBIX CUTYaAIUAX;

CaMOCTOSITEJIbHO COCTAaBJISTh IJIaH PELICHUS TPOOJIEMBI C YUETOM UMEIOLIUXCS
pPECypcoB, COOCTBEHHBIX BO3MOXXHOCTEH U MPEIMOYTCHUH;

JlaBaTh OIIEHKY HOBBIM CUTYaIlUsM;

pacmMpsITh paMKH Y4eOHOTO TIpeMeTa Ha OCHOBE JIMYHBIX MPEAOYTCHUM;

JiefaTh OCO3HAHHBIN BBIOOP, ApTyMEHTHUPOBATH €0, OpaTh OTBETCTBEHHOCTD 32
pELICHHUE;
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OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO U MPOSIBICHUIO IIMPOKOW 3PYIULIMH B Pa3HbIX
0o0nacTsAX 3HAHUM, MOCTOSHHO IMOBBIIIATH CBOW 0Opa30BaTENbHBIA M KYJbTYPHBIN
YPOBEHb.

CaMOKOHTpPOJIb:

J1aBaTh OLICHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTHUBBI B 1€SITEIbHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJIbTATOB LEISIM,

BJIAJ€Th HAaBbIKAMU I103HABATENIbHON DPEQPIIEKCUU KaK OCO3HAHMS COBEPIIAEMBIX
JEUCTBUN U MBICTUTENBHBIX MPOILIECCOB, UX PE3YJIbTATOB U OCHOBAaHUM, UCIOJIbH30BATH
npuémbl pedIeKCruu JUIsl OLIEHKH CUTYallMd, BIOOpA BEPHOTO pELICHUS;

YMETh OLIEHUBATh PUCKU M CBOEBPEMEHHO MPUHUMATD PEHICHUS IO UX CHUYKEHHUIO;

NPUHUMATBMOTHBBI U APTYMEHTHI APYTUXITPU aHAIHU3E PE3yJIbTaTOBACATEIBHOCTH;

IlpunsTHe ceds U APYIrux:
NPUHUMATH ceOsl, MTOHUMasi CBOM HEJIOCTATKU U JIOCTOMHCTBA,
IPUHUMATbMOTHUBBI M apPT'YMEHTBI IPYTUXIIPU aHAJIN3€E PE3YIbTATOBAECATEIbHOCTH;
pU3HABATh CBOE MPABO U MPABO APYTHX HA OMIMOKH,
pa3BUBAaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULIUU JPYTOro YeJOBeKa.

INPEAMETHBIE PE3YJIbTATBI

[IpenmeTHbBIE PE3yNIBTATHI OCBOCHUS COJIEPKaHUs yueOHOro npeamMera «buonorus»
Ha YIIIyOJIEHHOM YPOBHE OPHEHTHPOBAHbI Ha oOecrieueHne mpouibHOro 00y4yeHus
oOyuaromuxcs ounosnorur. OHU BKITIOYAIOT: cielupuiecKue st OMOJI0ruu HayyHbIe
3HaHMS, YMEHUS M CHOCOOBI JEUCTBHI IO OCBOCHHIO, WHTEPHPETALMA U
npeoOpa3zoBaHUIO 3HAHUH, BUBI JEATEIHHOCTHU 0 TIOTYUYECHUIO HOBBIX 3HAHUN U UX
NPUMEHEHHIO B PA3IUYHBIX YUEOHBIX, @ TAKKE B PEAIbHBIX )KU3HECHHBIX CUTYaIHSIX.
[IpeameTHbIE pe3yabTaThl IPEACTABIEHBI IO TOJIaM U3Y4YCHUS.

[IpenmeTHbIE pe3ynbTaThl OCBOCHHS yueOHOTro npeamera «buonorus» B 10 kiacce
JOJKHBI OTPaXKATh:

c(hOpMHUPOBAHHOCTH 3HAHUM O MECTE W POJM OMOJOTUU B CHCTEME €CTECTBEHHBIX
HayK, B ()OPMHUPOBAHUU €CTECTBEHHO-HAYYHOW KApTUHBI MHpPA, B TMO3HAHUHM 3aKOHOB
OPUPOABl W PEIICHHH MPOOJIeM PalMOHAIBHOTO MPUPOIOTIONB30BaHMSA, O BKIAJC
POCCHIICKUX W 3apYOCKHBIX YUEHBIX B pa3BUTHE OMOJIOTHH,

BIIQJICHUE  CHCTEMOHl  OHMOJIOTMYECKUX  3HAHWUM,  KOTOpas  BKIIOYAET:
OCHOBOIIOJIAraloNIfe OMOJOTUYEeCKHE TCPMUHBI U MOHATHS (KW3HB, KJIETKA, OPTaHU3M,
MeTa00Iu3M, TOMEOCTa3, CaMOPEryJIslMsl, CAMOBOCIPOU3BEJEHNE, HACJIEICTBEHHOCTD,
U3MEHYMBOCTh, POCT M pa3BHTHE), OWOJIOrHUYecKHe Teopuu (KierouHas Tteopus T.
[[IBanna, M. Illneiinena, P. BupxoBa, XpoMOcOMHasi TEOpHUs HACIEACTBEHHOCTH 1.
Moprana), yuenus (H.W. BaBwioBa — o meHTpax MHOT00Opasvs W MPOUCXOMKICHHUS
KYJIbTYPHBIX PAaCTCHHUI), 3aKOHBI (€IMHOOOPa3uUsi TOTOMKOB TIEPBOTO TIOKOJICHHS,
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pacIieTUieHHs, YWUCTOTHl TaMeT, He3aBUCHUMOro HaciemoBanus [. Mennmens,
TOMOJIOTHYCCKUX PSJIOB B HACICACTBEHHOM n3MeHunBoct H.M. BaBuiosa), mpUHIHAIIEI
(KOMILIEMEHTApPHOCTH);

BJIAJICHUE OCHOBHBIMH  METOJAMH  HAy4YHOTO IIO3HAHMS, HCIOJB3YyEMBIX
B OHMOJIOTMUECKHX HCCJCIOBAHUSAX IKHBBIX OOBEKTOB (OmHCaHHME, H3MEpEHHE,
HAOJTI0JICHUE, SKCIIEPUMEHT);

YMCHHE BBIJCISTh CYIIECTBCHHBIC NPH3HAKH. BHUPYCOB, KJIETOK IMPOKAPHUOT M
DYKapHOT, OJTHOKJICTOYHBIX WU MHOTOKJIETOYHBIX OPTaHU3MOB, B TOM 4YHCJIC OaKTepHH,
rpu0OB, pAcTEHUWH, >KUBOTHBIX W YEJIOBEKA, CTPOCHUS OPraHOB M CHUCTEM OPraHOB
pacTeHU, JXUBOTHBIX, YEJIOBEKA, IPOIECCOB JKU3HEACATCIBHOCTH, MPOTCKAMOIINX B
OpraHu3Max pacTeHWH, KMBOTHBIX M 4YEJIOBEKA, OMOJIOTMUECKHX IPOIECCOB. OOMeHa
BemiecTs  (MeTaboIM3M), TMpEBpaAIlleHUs HSHEPrud, OpoKeHHus, aBTOTPOGHOrO u
reTepoTpOHOTO THUIIOB MHTAaHMS, (POTOCHHTE3a W XEMOCHHTE3a, MHTO03a, Meio3a,
ramMeToreHesa, 5SMOpHOTEHe3a, IOCTIMOPHUOHAIBHOTO  Pa3BHUTHS, Pa3MHOKEHUS,
WHIWBHUYaJbHOTO pa3BUTHS opraHu3Ma (OHTOreHe3a), B3aWMOJEHCTBUSA T'CHOB,
reTepo3nca, NCKYCCTBEHHOTO 0TOO0DA;

YMCHHE YCTAHABJIMBATh B3aMMOCBS3M MEXAY OpPraHOWJAMH KJICTKH W HX
(GYHKIIUSAMH, CTPOSHUEM KJIIETOK Pa3HBIX TKaHEH M MX (QYHKIUAMHU, MEXKITY OpraHaMHu |
CUCTEMaMHU OpPraHOB y PAacTeHHi, KUBOTHBIX U UEJOBEKAa M MX (PYHKIUSIMHU, MEKIY
CUCTEMaMHU OpPraHoB W WX (YHKIMSIMHU, MEXKIY STamaMd OOMEHa BEIECTB, dTaraMu
KJIETOYHOTO IIMKJA W JKU3HEHHBIX IMKIOB OpPraHU3MOB, ASTanaMyd 3MOPUOHATBHOTO
pa3BUTHsI, TEHOTUIOM U (PEHOTUIIOM, (PEHOTUIIOM U (paKTOpaMu cpeibl OOUTAHMUS,

YMEHHE BBISBIATH OTIUYUTENbHBIEC IPU3HAKH )KUBBIX CUCTEM, B TOM YHCIIE
pacTeHui, )KUBOTHBIX U YEJIOBEKA,

YMEHHE  HCIMOJb30BaTh  COOTBETCTBYIOIIME  apryMEeHTHI,  OHUOJOTHYECKYIO
TEPMHUHOJIOTUIO M CHMBOJIMKY [IJIsi JOKAa3aTeIhCTBAa POJICTBA OPraHU3MOB PAa3HBIX
CUCTEMATHUYECKUX TPYIIII;

YMEHHE peliaTh OWOJOTMYECKUE 3a/aud, BBISBIATH NPUYMHHO-CIEIACTBEHHBIC
CBSI3M MEXKJY HCCIECIyeMbIMH OMOJOTUYECKUMH MPOILECCAMH W SIBICHHUSIMH, JENaTh
BBIBOJIBI ¥ TIPOTHO3BI HA OCHOBAHUY TIOJIYYCHHBIX PE3yJIbTATOB,;

YMEHUE BBITIONHATH Ja0OpaTOPHBIE U MPAaKTHYECKUE pabOThI, COOI0IaTh MpaBUia
pu paboTe ¢ y4eOHBIM U JIa0OPaTOPHBIM 000PYI0BAHUEM;

YMEHHUE BBIBUTATH THIIOTE3BI, TPOBEPATHh MX IKCIICPUMEHTATBLHBIMHU CPEICTBAMH,
dbopMynHpys 1eNb UCCIENOBAHUS, aHAIU3UPOBATH MOJYYCHHBIC PE3yJIbTaThl U JIENaTh
BEIBO/IHI,

YMEHHE Yy4YacTBOBAaTh B Y4YeOHO-MCCIENOBATENbCKOW paboTe 1o Owojoruw,
HKOJIOTUH U MEIUITMHE, IPOBOANMON Ha 0a3e MIKOJIBHBIXHAYYHBIXOOMIECTB, U MyOJIMIHO
MPEICTABIIATH MOTYyYEHHBIC PE3yIbTAaThl HA YICHHYCCKUX KOH(PEPEHIIHIX;

YMEHHUE OIICHUBATh dTUYECKHUE ACIIEKTHl COBPEMEHHBIX HCCIIEJOBAHUN B O0JACTH
Owonorm W  MeIWIUHBI  (KJIOHUPOBaHWE, HWCKYCCTBEHHOE  OILIOJOTBOPCHHE,
HaIpaBJICHHOE U3MECHEHNE TeHOMA U CO3J/IaHNE TPAHCTEHHBIX OPTaHU3MOB);
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YMEHHE OCYIIECTBIISITh OCOZHAHHBIN BEIOOpP  Oyayuiei npodeccruoHaabHOM
JEATeNIbHOCTU B 00JaCTU OMOJIOTUH, MEIUIIMHBI,  OMOTEXHOJIOTMH, BETEPUHAPUH,
CEJIbCKOT0 XO3fWCTBA, MHIIEBOW MPOMBIIUIEHHOCTH, YIayOnasTh MO3HABaTEIbHBIMI
MHTEpEC, HaNpaBJICHHbI Ha OCO3HAHHBIM BBIOOP COOTBETCTBYIOUIEH mpodeccun u
NpPOJOJDKEHNE  OMOJIOTMYECKOro  00pa3oBaHMsl B OpraHU3ALMSIX  CPEIHEro
po(eCcCUOHATBFHOTO U BBICIIETO 00pa30BaHuUs.

[IpeameTHbie pe3yabTaThl OCBOEHUS YueOHOoTro npeamera «buomorus» B 11 kiaacce
JOJ>KHBI OTPAXKATh:

c(hOpMUPOBAHHOCTh 3HAHHWI O MECTE U POJIM OUOJOTUU B CUCTEME €CTECTBEHHBIX
HayK, B (OpPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTHUHBI MHUpPA, B
MO3HAHUM 3aKOHOB MPHUPOJBl U PEIICHUH JKOJOTHYECKUX MPoOJieM YeIOBEYeCTBa, a
TaKk€ B PEUICHHMU BOIMPOCOB  PAIMOHAJIBHOIO MOPUPOJOINOJIb30BAHUA, M B
¢bopMupOBaHUY IIEHHOCTHOTO OTHOIIEHHUS K MPUPOJIE, OOIIECTBY, YEIOBEKY, O BKIAJC
POCCUNCKHUX U 3apyOEKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE OMOJIOTHH;

yMEHUE BIAJETh CHUCTEMOM OWOJOTUYECKUX 3HAHUM, KOTOpas BKIHOYAET
oTpeiesIieHHs] ¥ TIOHUMaHUe CYIIHOCTH OCHOBOIIOJIATraroNuX OMOJOTHYECKUX TEPMHUHOB
U noHaTui (Bu, ’KocHcTeMa, Ouocdepa), Ouosornyeckue TeOopuu (IBOTIOIUOHHAS
teopus Y. JlapBuHa, cuHTeTHYeCKas Teopus dBostoiuK), yaenus (A.H. CeseprioBa — o
NyTsX W HampaieHusx osBoitoiud, B.W. Bepuaackoro — o Ouocdepe), 3aKOHBI
(remetnyeckoro paBHoBecus JIk. Xapau u B. BaiinOepra, 3apoibliieBoro CxojcTBa
K.M. bapa), npaBuna (Muaumyma FO. JInOuxa, sKOJIOTHYECKOW MUPAMMIbI SHEPTUH),
runote3sl (rumotesa «mupa PHK» V. I'unbepra);

YMEHUE BJIaJIETh OCHOBHBIMU METOJAaMU B HAYYHOT'O IO3HAHMS, HCMOJIb3yEeMbIMU
OMOJOTUYECKUX UCCIIEIOBAHUSIX KUBBIX 00BEKTOB M 3KocucTeM (omucaHue,
U3MEpEHUE, HaOJIIOJICHHe, OKCICPUMEHT), CIO0COOaMU BBISBICHHUS U  OLICHKU
AHTPOIIOTE€HHBIX U3BMEHEHUW B IPUPO/IE;

YMEHHE BBIICNATh CYIIECTBEHHBIE IPU3HAKH: BUIO0B, OMOT€O1IEHO30B, SKOCUCTEM U
ouocdepsl, CTAOMIN3UPYIONIET0, ABMKYIIETO U Pa3phIBAIOIICTO €CTECTBEHHOIO 0TOOPA,
AJUTONATPUUYECKOTO M CHUMITATPUYECKOTO BUI000PA30BaHUS, BIUSHHS JBIDKYIIUX CHII
HBOJIIOIMM HA TEeHOGOH/ TOMYJISIIUU, TMPUCIOCOOJICHHOCTH OPTaHU3MOB K Cpeje
oOWTaHUs, YepeOBaHUS HANPABICHUM 3BOJIOIHH, KPYrOBOPOTa BEHIECTB M TOTOKA
SHEPrUU B DKOCUCTEMAX;

YMEHHME  YCTaHaBJIMBATh  B3aUMOCBSA3M  MEXAY IPOLECCAMU  DBOJIOLMH,
JNBWXKYIIMMU CWJIAMH aHTPONOTE€HE3a, KOMIIOHEHTAMU pa3JIM4YHbIX HKOCUCTEM U
MIPUCIIOCOOJICHUSIMU K HUM OPTraHU3MOB;

YMEHUE BBISBISATh OTIUYUTEIbHBIE TPU3HAKH KUBBIX CHCTEM, TPUCIIOCOOJIEHHOCTD
BUJIOB K cpelie¢ OOWTaHUs, aOMOTUYECKUX M OMOTHYECKHMX KOMITOHEHTOB JKOCHCTEM,
B3aMMOCBSI3€  OpraHM3MOB B  COOOIIECTBaX, AHTPOMNOTE€HHBIX W3MEHEHUH B
YKOCHUCTEMAX CBOEH MECTHOCTH,

YMEHHUE  HUCIOJb30BaTh  COOTBETCTBYIOUIME  apryMEHTbl,  OHMOJOTHYECKYIO
TEPMHHOJIOTUIO ¥ CUMBOJIMKY ISl TOKA3aTEJIbCTBA POJICTBA OPTAHU3MOB PAa3HbBIX
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CHUCTEMATHYCCKUX TPYII, B3aUMOCBSI3M OPTAaHU3MOB M CpEIbl OOWTAHWS, €IUHCTBA
YEJIOBEYECKUX pac, HEOOXOAMMOCTH COXpPaHEHHUS MHOT000pa3vs BUIOB W 3KOCHCTEM
KaK yCJIOBUS COCYIIECTBOBAHUS MPUPOJIBI M YSTIOBEUECTBA,

YMEHHE pemaTh OWOJIOTMYECKUE 3a/Jaud, BBISBIATH MPUINHHO-CICACTBEHHBIC
CBSI3M MEXKIY HCCICIyeMbIMH OWOJOTHUYECKHMH IPOIECCAMH W SIBICHHSIMH, JENaTh
BBIBOJIBI ¥ TIPOTHO3BI HA OCHOBAHUY TIOJIYYCHHBIX PE3yJIbTATOB,;

YMCEHHE BBITIOJTHATE 1a00pPaTOPHBIC U MPAKTHYECKHE padOTHI, COOII0AThH TTPaBUIIA
pu pabote ¢ yueOHbIM U JIa0OpaTOPHBIM 000pPYIOBAHUEM;

YMEHHE BBIIBUTATh TUITOTE3bI, IPOBEPATh UX IKCIEPUMEHTATBHBIMHA CPEJICTBAMH,
dbopMyIHpys 1eNIb UCCIICIOBAHUS, aHAIM3UPOBATh MOJIYUCHHBIC PE3yJbTaThl U JICJIaTh
BBIBO/IHI,

yMEHHE YYacTBOBaTh B Y4YeOHO-HCCJIEIOBATEILCKOM paboTe 1O OHOJIOTHH,
DKOJIOTUH U MEIUITMHE, IPOBOAMMON Ha 0a3e IIKOJIBHBIXHAYYHBIXOOIIECTB, U MyOJIHYHO
IPEJICTABIIATH IMOJYYCHHBIC PE3y/IbTaThl HA YICHHYCCKUX KOH(PEPECHIIHIX;

YMCHHE OIICHMBATh THUIIOTE3bI M TCOPUU O IMPOMCXOXKJICHHUM JKM3HH, YeJIOBEKa U
YeJIOBEYCCKUX pac, O TMPUYMHAX, IOCIEJACTBUAX M CIOC00aX MPEIOTBPAIICHUS
r100aIbHBIX U3MEHEHUH B Ouocdepe;

YMEHHE OCYIIECTBJISITh OCO3HAaHHBIM BBIOOp Oyayimiei mpodeccuoHanTbHON
JESTEFHOCTH B 00JIACTH OWOJIOTHH, SKOJOTHH, MPUPOAOIOIb30BAHUS, METUINHBI,
OMOTEXHOJIOTUH, TICUXOJIOTHH, BETEPUHAPUHU, CEJIBCKOTO XO3SHCTBA, MHUIIEBON
NPOMBINIUIGHHOCTH,  yIUIyOJIsATh  TIO3HABATENBHBIA  HWHTEpEC,  HalpaBJICHHBIN
Ha  OCO3HAHHBI  BBIOOP  COOTBETCTBYIOIIEH  mpodeccndn W MPOJOIIKCHHE
OHMOJIOTMYECKOTO O00pa3oBaHUSl B OpTraHM3AIMSIX CpeaHEero MpodecCHOHATBFHOTO |
BBICITIIETO 00pa30BaHMS.
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10 KJIACC
No HaumenoBanne tem KomnuecTBo OCHOBHBIE BUIIBI A€ATEIHHOCTH
[IporpammHoe conepxanue
/1 y4eOHOT0 MpeMeTa 4acoB oOy4Jaromuxcs
1 | Tema «buonorusi Kak HayKa»
1.1 | buosorus kak 1 CoBpemeHHasi OUOIOTHS — PackpeiBaTh copepxaHue TEPMUHOB U

KOMIUICKCHAsI HayKa
1 KaK 4acTh
COBPEMEHHOTO
oO1ecTna

KOMIUIeKCHas Hayka. Kpatkas ucropus
pa3BuTus Ouonorun. buonorndyeckue
HAyKHd U U3y4aeMbI€ UMU MPOOJIEMBI.
dyHaMeHTaIbHbIE, TPUKIIATHBIE U
MOMCKOBBIE HAYYHBIE UCCIIEAOBAHUSA

B OMOJIOTHH.

3HaueHue 6MoIOTUK B POPMUPOBAHUU
COBPEMEHHOM €CTECTBEHHO-HAYYHOU
kapTuHbl Mupa. [Ipodeccun,
CBsI3aHHBIC ¢ OMoONIOTHEH. 3HAUCHHE
OMOJIOTHH B TIPAKTHYECKOMN
NEATEIbHOCTU YEJIOBEKA: MEUIINHE,
CEJILCKOM XO3SIHCTBE,
MPOMBILIJIEHHOCTH, OXPaHE MPUPOBI.
JdemoHcTpanumn

[optpetsi: Apuctotens, Teodpact, K.
Jlunnen, X.b. Jlamapk, Y. JlapBuH, VY.
I'apsei, I'. MeHnens,

B.U. Bepnanckuii, W.11. [TaBnos,

MOHATHUI: HAYyYHOE€ MUPOBO33pPEHHUE,
HayyHasl KapTUHa MUPA, HAYYHBIH
METO/I, TUIOTE3a, TEOPHUSI, METOIbI
MCCIIEIOBAHUS.

XapakTepu30BaTh OMOJIOTHIO KaK
KOMILUIEKCHYIO HayKy, €€ MECTO U POJib
CpeIH IPYTHX €CTECTBEHHBIX HAYK.
OueHuBaTh BKJIaJ OT€UECTBEHHBIX
YUEHBIX B pa3BUTHE OMOJIOTHH.
OneHuBaTh poiib OMOIOTHUYECKHUX
OTKPBITUH U UCCIICIOBAHUN B PA3BUTHUH
HayKH U NPAKTUUECKOMN JIESITEIbHOCTH
JIIOJIEH.

[lepeuncnsate npodeccuu, CBI3aHHBIC
C COBpEMEHHOM OMOJIOTHEH.
[IpuBOAUTE MPUMEPHI TPAKTUYECKOTO
MCIIOIb30BaHUS JOCTUKEHUN OUOJIOTUH
B MEJULIMHE, CEIIbCKOM XO3SCTBE,
MIPOMBIIUIEHHOCTH U OXPAaHE MPUPOIBI
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.. Meunukos, H.1. BaBunos,

H.B. Tumodees-Pecosckui,

Ix. Yorcon, ®@. Kpuk, /I.K. benses.
Tabnuuel ¥ cxeMbl. «CBsA3b OMOJIOTHHU
C IpyruMu Haykamu», «Cucrema
OMOJIOTHYECKUX HAYK»

Htoro

qacCoOB I10 TEMC

1

Tema «?KuBbie cucrem

bl U UX UBYUYCHHUEC»

2.1

JKuBbie cUCTEMBI H UX
CBOWCTBA

1

JKuBbie cuCTEMBI KaK IpeaMET
u3zydeHus ouongorun. CBONCTBA )KUBBIX
CHCTEM. €JUHCTBO XMMHYECKOTO
COCTaBa, TUCKPETHOCTH U IIEJIOCTHOCTD,
CJIO’)KHOCTD U YIIOPSJ0UYCHHOCTh
CTPYKTYPBI, OTKPBITOCTB,
caMOOpTraHMu3aIus,
CaMOBOCIIPOU3BEICHNE,
pa3IpaKuMOCTh, U3MEHUHUBOCT,

POCT M pa3BUTHE.

JdemoHcTpanumn

Tabauipe! U cxeMbl: «OCHOBHBIE
MIPU3HAKH KU3HU», «brosornueckue
cucTeMbl», «CBoiicTBa JKUBOU
MaTepUN»

PackpeiBaTh copepxaHre TEPMUHOB U
MOHSATHI . )KMBasA CUCTEMa, DJIEMEHT,
MOJICUCTEMA, CTPYKTYPA; OTKPBITOCTD,
BBICOKAsl YIOPSI0YEHHOCTD,
YIPaBISIEMOCTh, UEPAPXUIHOCTD.
XapakTtepu3oBaTh CTPYKTYpY U
CBOMCTBA KUBBIX CUCTEM, OTINYUS
XUMHUYECKOI0 COCTaBa 0OBEKTOB YKHUBOI
Y HEe)KWBOU MPUPOIBI, OOIIUI TPUHITUTI
KJICTOUHOW OpraHU3allMu KHUBBIX
CHUCTEM.

CpaBHUBaTh OOMEHHBIE MPOLECCHI

B HEXKUBOU W KHUBOM MPUPOJIE;
PaCKpBIBATh CMBICJ PEAKIMU
MeTaboIm3Ma.

OOBICHATE MEXaHU3MEI
CaMOPETYJISIIIUU )KUBBIX CHCTEM
Pa3JIMYHOTO UEPAPXUUECKOTO YPOBHS;
PacKpbIBaTh CyTh IMIPHUHITUTIOB
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IIOJIO’KUTEIbHONU U OTPULIATEIILHOU
oOpaTHOM CBS3H.

AHanmu3upoBaTh CBOMCTBA
CaMOBOCIIPOM3BEICHUSA, POCTA U
pa3BUTHUS OPTAHU3MOB

2.2

YpoBHeBas
OpraHu3anus >KMBbIX
CUCTEM

YpOBHM OpraHu3aiuu KUBbIX CUCTEM:
MOJICKYJISIPHBIN, KIETOYHBINA, TKAHEBBIH,
OPraHU3MEHHBIN, TOMYJISIIUOHHO-
BUJIOBOM, DKOCUCTEMHBIN
(OroreoneHOTHYECKHIT), OMOCHEPHBIH.
[Ipouieccrl, MPOUCXOASIIIIUE B )KUBBIX
cucremax. OCHOBHBIC IPU3HAKU
»)uBoro. JKu3Hb kak ¢popma
cyuiectBoBaHusl marepuu. Hayku,
M3yYarolIye )KUBbIE CUCTEMbI HA PA3HBIX
YPOBHSX opraHu3anuu. M3yuenue
JKUBBIX CHCTEM. MeTOoabI
ounosornueckoit Hayku. Habmronenue,
M3MEPEHUE, SIKCIIEPUMEHT,
cucTteMaruzanus, metaaHaiaus. [lonstue
0 3aBHUCHMOM M HE3aBUCHUMOM
nepemeHHou. [imtanupoBanue
sKcriepuMenTa. [loctanHoBKa u mpoBepka
runiore3. Hynesas runoresa. [lonstue
BBIOOPKHU U €€ JJOCTOBEPHOCTh. Pazopoc
B Onojiorndecknx gaHHbIX. OleHKa

PackpsiBaTh copepkaHie TEPMUHOB U
MOHSATHI: OOMEH BEIEeCTB U
MIPEBpALEHUE SHEPIUH,
CaMOBOCITPOU3BEAECHUE,
caMOpETyYJSALHUsS, pa3BUTHE, )KU3Hb,
HAy4YHbIN (aKT, HAYYHBIH METO/I,
npobiema, TUIoTe3a, Teopus, MPaBuIIo,
3aKOH.

[lepeyucnsaTe NpU3HAKU KUBOTO.
XapaKkTepu30BaTh OCHOBHBIE YPOBHU
OpraHU3aluu KUBBIX CUCTEM H METO]IbI
OMOJIOTUYECKUX MCCIIEIOBAHU.
OnuceiBaTh OCOOEHHOCTH,
XapaKTEepHBIE ISl KaXKI0TO YPOBHS
OpraHU3alUy KUBOTO.

HaspiBaTh Hayku, N3y4darolmue KuUBbIC
CHUCTEMBI Ha Pa3HbIX YPOBHIX
OpraHU3aIUU.

CpaBHUBATh MEXIY COOOI )KUBBIE
CHUCTEMBI Pa3HBIX YPOBHEU
OpPraHU3aly U MPOUCXOAIINE B HUX
IIPOLIECCHI.
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JIOCTOBEPHOCTH ITOTY4YEHHBIX
pe3ysbTaToB. [IpUYnHbI MCKaKEHUA
pe3yJIbTaTOB 3KcIepuMeHTa. I1onsarue
CTaTUCTUYECKOI'O TECTA.
JdemoncTpanuu

Tabauiiel ¥ cXeMbl: «YpPOBHU
OpraHu3anyu )XUBOU IIPUPOIBI»,
«CTpoeHHUE KUBOTHOM KIIETKU»,
«TkaHu )KUBOTHBIX», «CHUCTEMBI
OpPraHOB YEJI0BEYECKOI0 OpraHu3Ma»,
«buoreoneHo3», «buochepa»,

«MeTonbl U3yUYeHHUsI )KUBON TPUPOIBI».

OO6opyaoBaHue: 1a00paTOpHOE
o0opyaOBaHUE AJIs IPOBEACHHUS
HaAOII0IEHNH, U3MEPEHUH,
HKCIIEPUMEHTOB.

IIpakTuyeckasi padora
«/cnonb30BaHUE PA3TUYHBIX METOJIOB
IIPU U3YUYEHUU KUBBIX CUCTEM.

IToka3sIBaTh pOJIb TUIIOTE3 U TEOPUN
B (h)OpPMUPOBAHUH €CTECTBEHHO-
HAay4YyHOM KapTUHBI MUpPA

Htoro yacos 1o reme
3 | Tema «bu0JIOTHA KIETKH»
3.1 | Ucropust OTKpBITHS U Kinerka — ctpykTypHO- PackpeiBaTh conepxanne TEPMUHOB U

M3y4EHUS KIETKHU.
Knerounas teopus

byHKIIMOHAIBHAS €IMHUIIA KUBOTO.
Hcropust OTKpBITUS KIIETKU. PaboThI
P. I'yka, A. JleBenryka. Knerounas
teopus (T. IlIBanH,

M. llietinen, P. Bupxos). OcHOBHBIC

MOHATHI: KJIETKA, OPTaHEeIIbI,
9YKApHOTHI, IIPOKAPHUOTHI, BUPYCHI,
UTOJIOTHSI (KJIETOYHAsT OMOJIOTHS),
KJICTOYHAS TCOPHSI.
XapakTepru30BaTh OCHOBHBIC TaIlbI
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IIOJIOKEHUSI COBPEMEHHOM KJIETOYHOU
TEOPHH.

JdemoncTpanuu

Hoptperst: P. I'yk, A. JleBenryk, T.
[[IBaunn, M. llIneinen, P. Bupxos, K.
M. bop.

Oo0opynoBaHue: CBETOBOM MUKPOCKOTI;
MUKpPOTIPENapaTbl paCTUTEIbHBIX,
YKUBOTHBIX M OaKTEpUATIbHBIX KJIETOK

Pa3BUTHUS LIUTOJOTHM KaK HAYKH U €€
oopMIIeHHE B KJIETOYHYIO
OMOJIOTHIO.

[Tokxa3bIiBaTh BKJIaJA YUEHBIX-OMOIOTOB
B U3YYECHHUE KIIETOYHOI'O CTPOCHUS
OpraHU3MOB.

[lepeyucasTb OCHOBHBIE MTOJOKEHUS
KJIETOYHOUN TeOpuH, OOBACHATH €€ POJib
B (hOPMUPOBAHUH €CTECTBEHHO-
Hay4YHOW KapTUHBI MUpAa.

[IpuBOaUTH OKAa3aTEIBCTBA

pOJICTBA OPraHU3MOB

C UCIIOJIb30BAHUEM ITOJIOKEHUM
KJIETOYHOM TEOpUHU

3.2

MeTtonsl
MOJICKYJISIPHOU U
KJIETOYHOI OMOJIOTUH

MeToabl MOJIEKYIIAPHOM U KJIETOYHON
OMOJIOTHH . MUKPOCKOTIHS,
xpoMatorpadus, 35eKTpodopes, MeToa
MEUEHBIX aTOMOB, JTU(HEepeHIIHATBHOES
HeHTpuQyrupoBaHue,
KyJIbTUBUPOBAHHUE KIETOK.

H3yuenue gpuxcupo8aHuwix Kiemox.
DNEeKTPOHHAS] MUKPOCKOMHUSL.
Konghorxanvnas muxpocrxonus.
Bumanvhoe (npuoicuznennoe) usyuenue
KAeMmoK.

JdemoHcTpanuun

PackpeiBaTh conepxaHue TEPMUHOB U
MOHSTHN . MUKPOCKOITUPOBAHHUE,
MPUTOTOBIICHUE CPE30B,
nuddepeHranbHoe OKpaliuBaHue,
xpomaTtorpadus, 3MeKTpodope3, METo
MEYEHBIX aTOMOB, IIEHTPUYTUPOBAHUE,
METOJI KYJBTYPHI KJIETOK U TKaHEH,
MeTton pekomOnHaHTHBIX JIHK.
XapakTepu30BaTh OCHOBHBIE METO/TbI
W3YYCHUS )KHBOW MPUPOTBI.

['oTOBUTH BpeMEHHBIE
MUKPOTIPETIapaThl, pACCMaTPUBATh UX
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Tabauiiel u cxeMbl: «CBETOBOM
MHUKPOCKOIT», «JIIE€KTPOHHBIN
MHUKpPOCKOI», «McTopust pa3BuTHUs
METOJIOB MUKPOCKOITAM.
Oo0opynoBanue: CBETOBOM MUKPOCKOTI;
MUKpOTIPENapaTbl paCTUTEIbHBIX,
YKUBOTHBIX M OaKTEpUATBHBIX KIETOK.
IIpakTHyeckas padora

«M3yyeHne METO0B KIIETOYHOU
ouonorun (xpomarorpadus,
anektpodopes, nuddepeHiuanbHoe
neHrpudyruposanue, [1L[P)»

B CBETOBOW MUKPOCKOII U JI€TaTh
OTMCaHUE.

OOBsICHATH U COOTIOATh IPAaBUIIA
TEXHUKH MHKPOCKOTTUPOBAHUS

Nroro yacoB o teme 2
4 | Tema «XuMHYeCKasi OPraHu3alus KJIETKH»
4.1 | XuMu4eCcKuil cocTaB 2 XUMHYECKUN COCTaB KJIeTKU. Makpo-, | PackpbiBaTh conepkaHue TEPMUHOB U

KieTkd. Bona u
MUHEpPaTbHBIE
BEIIICCTBA

MUKPO- U YJIbTPAMUKPOIJIEMEHTHI.
Boja u e€ ponb Kak pacTBOpUTES,
peareHTa, y4acTue

B CTPYKTYPHUPOBAHUU KIIETKH,
TeIIoperyysinuu. MuHepaibHbie
BEIIECTBA KIJIETKH, UX OMOJIOTHYeCcKas
posb. Ponp KAaTHOHOB M AaHHOHOB

B KJIETKE.

JdemoHcTpanumn

[unarpammel: «Pacnpenenenue
XUMHYECKHUX 3JIEMEHTOB B HE)KUBOU
npuponae», «Pacnpenenenue

MOHSITHI . JIEMEHTHI-OMOT€HBI, TUTIOJIb,
BOJIOPOJIHASA CBSI3b, TUAPODUIBLHOCTD,
ruaApoOOHOCTh, TYprop, MUHEPAIbHBIC
BellecTBa, Oy(pepHBIC CHCTEMBI,
AHUOHBI, KATUOHBI.

[TepeuncisiT 0COOCHHOCTH
XUMHUYECKOI'0 COCTaBa KIIETKHU.
Paznuuate Makpo-, MUKpO- 1
YIbTPAMUKPOAJIEMEHTHI, BXOSIINE

B COCTaB JKUBOT'O U UX POJIb

B OpraHu3Me.

XapakTepu3oBaTh CTPOCHUE U CBOMCTBA
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XUMHUYECKUX DJIEMEHTOB B KUBOU
IIPUPOAEC».

Tabauuet u cxeMmsbl: «Ilepuognueckas
Ta0JIMIIa XUMUYECKUX DJIEMEHTOBY,
«CTpoeHHE MOJEKYIBI BOJBI»,
«BemecTsa B cOCTaBe OPraHU3MOB

BOJIbI; OOBSACHSTH MPUUUHBI €€ 0COOBIX
CBOMCTB M ()YHKIIMH B KJIETKE.
[Toka3bIBaTh pOJIb KATUOHOB U AHMOHOB
B 00€CIIeUeHNHU MPOIECCOB
KHU3HEACITSILHOCTH (OCMOpEryJIsIus,
CO3JIJaHhE MEMOPaHHOTO MOTEHIINAIA,
peryisius paboThl OJIKOB), pabOThI
Oy(depHbIX cucTeM.

VYcraHaBIMBaTh B3aMMOCBS3b CTPOCHUS
1 (QYHKIIUU HEOPTaHMYECKUX BEIIECTB
KJICTKU

4.2

Opranuueckue
BEIIECTBA KIJIETKU —
Oenku

OpraHnueckue BeIeCTBa KIETKU.
buonornueckue nonumepsl. benku.
AMMHOKHCIOTHBII COCTaB OEIKOB.
CTpyKTYypBI OEJIKOBOI MOJICKYJIBI.
[TepBuuHnas cTpykTypa Oenka,
NenTuaHas cBA3b. BropuuHas,

TPETUYHAs, YETBEPTUYHAS CTPYKTYPHI.

Jlenaryparusi. CBoiicTBa OCIIKOB.
Knaccuduxarus 6e1KoB.
buonornyeckue GpyHknu 0EIKOB.
IIpuonwi.

JdemoHcTpanumn

[optper: JI. [TonuHr.

Tabnwuiel 1 cxeMbl: «CTpoeHHE
MOJIEKYJTBI Oenka», «CTPYKTYpBI
OEJIKOBOI MOJICKYJIBI».

PackpsiBaTh conepikaHrue TEPMUHOB U
MOHATHI: MOHOMEPBI, IOJTUMEPHI, OEI0K
(mpoTeuH), MENTH I, AMUHOKHCIIOTA,
NENTHIHAS CBSA3b, MTOJIUTICTITH/I,
JieHATypalus, peHaTypaIus,
rII00yIApHBIC U GUOPHILIIPHBIE OCIIKH,
IPHOHBI.

XapakTepu3oBaTh OENKHU, UX
CTPYKTYPHYIO OPTaHH3AIUIO U PYHKITUU
(cTpyxTypHas1, sHepreTHYECKAa,
CUTHAJIbHAS, PETYIIATOPHASI,
JIBUTATEIIbHAS, 3aIIUTHAS,
(dbepMeHTaTUBHAS).

Ha3zpiBaTh XuMHU4ecKkrue OCHOBBI
dbopMupoBaHUs CTPYKTYp OEIKOBOM
MOJICKYJTBI.
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Oo0opynoBanue: XuMHYECKAs MOCYAa U
o0opynoBaHUE.

JlaGoparopHasi padora
«O0HapykeHrne OEJIKOB C TOMOIIIBIO
KauyeCTBEHHBIX PEaKIIHii»

[TpuBoauTH IpUMEPHI PUOPUILIAPHBIX,
TJI00YJIAPHBIX OCJIKOB.

BbINOJIHATH KaUeCTBEHHBIE PEAKIIMU
Ha oOHapyKeHue OEIKOB B KIIETKE;
OOBSACHATD MOJTYYEHHBIE PE3yIbTaThl

4.3 | Opranuyeckue Yraesoabsl. MoHOCaxapuisl, PackpeiBaTh copepxaHue TEPMUHOB U
BEIIECTBA KJIETKU — JUcaxapubl, OJIMUrocaxapuibl U MOHSITHI YIJIEBOJIbI, MOHOCAXAPHU/IbI,
yTI€BOAbI nosucaxapuibl. OOIIKMI MJIaH CTPOEHUS | AUCaXapHIbl, OJIMTOCaXapHIbl,

U QU3BHKO-XUMUYECKHUE CBOMCTBA noJiucaxapu/ibl, TII0K03a, pubo3a,
yraeBoaoB. buonornueckue QyHkuu | Ae30KkcupuO03a, JIaKTo3a, MaJlbTo3a,
yTJIE€BOJIOB. caxaposa, Kpaxmall, TJIMKOTeH,
JemoHcTpanumn LEJUTI0I03A.
Tabauup! u cxemsl: «CTpoeHue KnaccudunmpoBaTs yriaeBoas
MOJIEKYJ YTJIEBOJOB 10 CTPOEHHUIO U MEPEUYUCTATh UX
GyHKIIH.
[IpuBOOUTH PUMEPHI PA3TUYHBIX
yriaeBo10B (MOHOCAXapH/IOB,
JMCaxapua0B, OJIMTOCaXapUJIOB,
TIOJTUCaXapHJIOB)
4.4 | Opranuyeckue Jlunuael. 'uppodunsHo-TuapodoOHbIe | PackpeiBaTh conep:kaHue TEPMUHOB U

BCIICCTBA KIICTKH —
JIMIIN A bI

cBoiicTBa. Knmaccudukarus Tunmaos.
Tpurnunepusbl, GpocPoaUUIbI, BOCKH,
creponipl. brosorndeckne QyHKIAH
aunugoB. O0IIMe CBOMCTBA
OMOJIOTHYECKUX MeMOpaH — TEKY4ECTb,
CIIOCOOHOCTh K CaMO3aMBIKaHHIO,
MOJTYIIPOHHUIIAEMOCTb.

TTOHSTHN: JTUMUbI, TPUTITUALIEPUIBI,
dbochomunuabl, BOCKH, CTEPOUIBI,
JAMONPOTEUHBI, TIIUKOJIUITHIBI.
KiaccudunupoBath JTUATIHIBI

110 CTPOCHUIO; XapaKTEPHU30BATh UX

GbyHKIIUH
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JdemoncTpanuu
Tabauuet u cxeMbl: «CTpoeHUE
MOJIEKYJI JINITHIOB»

4.5

Hyxnennossie
KUCIO0Thl. CTpoeHue n
¢bynxuuu JTHK, PHK,
ATD

Hyxnennossie kucnotsl. JJHK u PHK.
CrpoeHne HyKJIIEMHOBBIX KUCJIOT.
Hyxneornasr. [Tpuaumn
KOMIUTEMEeHTapHOCTH. [IpaBuio
Yapradda. Ctpykrypa JJHK — nBoitnas
criipainb. MecToOHax0KIEHUE U
ounonorunyeckue pynkunn JHK. Bugst
PHK. ®ynkuuu PHK B kietke.
Ctpoenue Mosnekysbl ATO.
Makposprudeckue cBsi3u B MOJIEKYJIE
AT®. buonornyeckue ¢pynkuuu ATO.
BoccTranoBieHHbIE TIEPEHOCUHUKH, UX
dbyHKIIMU B KIETKe. /[pyeue
nyxneosuompugocpamor (HTD).
CexBenupoBanue [IHK. Memoowt
2EHOMUKU, MPAHCKPURMOMUKU,
NPOMEeOMUKU.

JdemoHcTpanumn

[Toptperst: [Ix. YorcoH, ®. Kpuk,

M. VYunkunc, P. ®pankinun, @. Canrep,
C. Ilpy3unep.

Tabauiel u cxembl: «HykiienHOBEIE

KUCIIOTBI», «CTpOECHUE MOJIEKYJIbI
ATD».

PackpsiBaTh copepkaHie TEPMUHOB U
MOHSITUIN: 1€30KCUPUOOHYKIIEHHOBAS
kucnota (JJHK), pubonykinenHoBas
kuciora (PHK), HykiaeoTua, HyKIeo3u,
a30TUCThIE OCHOBAHUSI, aJICHUH, TYaHHH,
[IUTO3UH, TUMUH, ypaIlul,
KOMILIEMEHTapHbIC OCHOBAHUS,
anenosuntpudocdar (ATD),
MaKpO3pruveckasi CBA3b,
CEKBEHHpPOBaHUE, TEHOMHUKA,
TPAHCKPUIITOMHKA, TPOTEOMUKA.
XapakTepu3oBaTh, OMUCHIBATH U
CXEMaTUYeCKH U300paxaTh CTpOCHUE
nykieortuaa JJHK u govinoM cimpanu
JHK, cexkBenupoBanne /JHK.
OnuceiBath npouecc permukanuu JHK
B KJIETKE U Ha3bIBaTh €ro0
OMOJIOTMYECKOE 3HAUCHHE.
XapaxkrepuzoBatb Qpynkiuu JTHK.
Paznuuars ctpykrypy u pynkuuun PHK.
OnuchiBaTh NPOLIECC TPAHCKPHUIILIHH.
CpaBHUBATh HYKJIEMHOBBIE KUCIIOTHI
(IHK u PHK).

XapakTepu30BaTh 0COOCHHOCTHU
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Oo0opynoBanue: XuMHYECKAs MOCYAa U
o0opynoBaHUE.

JlaGoparopHasi padora
«VccnenoBanue HyKJIEMHOBBIX KUCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3IMUHbBIX
OpTraHU3MOB»

ctpoenus u pynkuuu ATO.
®opmynupoBaTh U OOBACHATH PUHIUIT
KOMILJIEMEHTAPHOCTU U MPaBUIIO

Yapraddda

4.6 | Metoasl CTpYKTYpHOI 1 CrpyktypHas Ouosorus: PackpriBaTh copepkaHre TEPMUHOB U
Oouosioruu OonoxuMuueckue u Onopunyeckue MOHSTUN MOJICTUPOBAHUE,
HCCJIe0BaHus COCTaBa U KOMIIBIOTEPHBIN Au3arH. [lepeuncnars
MIPOCTPAHCTBEHHON CTPYKTYPHI MEePCIIEKTUBHBIE HANPABJICHUS
ouomornekyin. Moderuposarue Hay4YHBIX UCCIIEIOBAHUM
CcmpyKmypwvl 4 yHKyull 6UOMOAEKY1 U | B CTPYKTYPHOM OHMOJIOTHH, PACKPHIBATh
ux xomnaekcos. Komnvromepmwiii UX 3HAUYCHHE JJIs1 METULIUHBI U
OU3AUH U OPeAHUYEeCKULl CUHME3 CEJIbCKOTO XO351MCTBA
OUOMONEKYTL U UX HENPUPOOHBIX
aHano2o08
Htoro 4acoB o teme 10
5 | Tema «Ctpoenue u GyHKUMH KJIETKU»
5.1 | Tumsl KIETOK. 1 THIIBI KJIETOK: 3yKapUOTHYECKAS U PackpeiBaTh conepxaHne TEPMUHOB U

[IpokapuoTnyeckas
KJIETKa

npokapuotuieckas. CTpyKkTypHoO-
GbyHKIMOHAIBHBIC 00pa30BaHUS
KJICTKH.

CrpoeHue NpoKapuoOTUYECKOU KIETKH.
Kiierounast crenka Oaktepuil 1 apxeu.
OcoOeHHOCTH CTPOCHHS
reTepoTpodHON U aBTOTPOHOU

MOHSTHI . IPOKApUOTHYECKas KIIETKa,
KJICTOYHAsI CTCHKA, MYPEHH,
dboToCMHTETHYECKIE MEMOpaHHI,
(bnaresuiuH.

XapakTepu3oBaTh GOpMY U pa3Mepbl
IIPOKAPUOTUYECKUX KJICTOK; QYHKIIUH
TE€HETHYECKOI0 aImapara IpoKapHoT.
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POKAaPHOTUIECKUX KIETOK. MecTo u
POJIb MPOKAPHUOT B OMOIIEHO3aX.
JdemoncTpanuu

Tabauimt u cxembr: «CTpoeHue
SYKapUOTHUYECKON KiIeTKn», «CTpoeHue
POKAPHOTUIECKON KIICTKI»

OnuceiBaTh NpoOLIECC
CIIOpo0Opa3oBaHUsl, OTMEYATh €TO
3HAaYeHUE IS BBDKUBAaHMS OaKTepUid
IPH YXYIIICHUN YCITOBUH
CYIIECTBOBAHHS.

OnuceiBaTh pa3MHOKECHHE IPOKAPHOT.
OrneHuBaTh MECTO M POJIb MPOKAPUOT B
OunoreHo3ax

5.2

Ctpoenue
3YKapUOTHYECKOMN
KJICTKHU.
[ToBepXHOCTHBIN
arrapar KIeTKu

Crtpoennie 1 PyHKIIMOHUPOBAHUE
AYKAPUOTUYECKOHN KIICTKH.
[Tnazmaruueckas memOpaHa
(mrasmanemma). CTpyKTypa
IU1a3MaTUYECKON MEMOpPaHBbI.
TpancnopT BeliecTB uepes
IU1a3MaTHYECKYI0 MeMOpaHy':
naccuBHbIN (nuddy3us, odmeruéunas
nudy3us), akTUBHBIN (IEPBUYHBIN U
BTOPUYHBIN aKTHBHBIA TPAHCIIOPT).
[MomynpoHuiiaeMocTh MeMOpaHHI.
PaGoTa Hatpuii-kanueBoro Hacoca.
DHIOIMUTO3: MTUHOIKUTO3, (ParoruTos.
Dx30uuTo3. Kinerounas cteHka.
CtpykTypa 1 QyHKIHH KICTOYHOM
CTEHKH pacTeHUH, rprOoB.
JdemoHcTpanumn

Tabauiibl U cxembl: «CTpoeHHE
DYKAPUOTHYECKOU KIETKN», «CTpoeHue

PackpbIBaTh cojepkaHue TCPMUHOB H
TIOHATHH TUTa3MaTHYeCcKas MeMOpaHa
(mma3maneMma), KHUIKOCTHO-MO3anyHas
MOJIeTh, MEMOpaHHbIE OCITKU
(mepudepuyeckue, HHTErpaIbHbBIE),
TIIMKOKanukce, auddysus, ocmoc,
aKTUBHBIN TPAHCTIOPT, SHIOIUTO3,
(barouTo3, MMHOIIUTO3, SK30IIUTO3,
KJICTOYHAs CTEHKA, IJIa3MOIECMBI,
CHMILIACT.

XapakTepu30BaTh 0COOCHHOCTH
CTpOCHHS ¥ (YYHKITUU DYKAPUOTHICCKOU
KJICTKH, TPAHCIIOPT BEIIECTB

gepe3 MmIa3MaTHIeCKy0 MeMOpaHy:
ITACCUBHBIN U aKTUBHBIN TPAHCIIOPT;
paboTy OeIKOB-KaHAJIOB; paboTy
HaTPUH-KAJIMEBOTO HACOCA; CTPYKTYPY U
(GYHKIMY KJIETOYHOM CTEHKH pacTeHUN
U rpu0oB

52



denepanbhas pabouast mporpamma | buonorus. 10-11 xiaccesr (yriayOnaéHHbIH ypOBEHb)

KUBOTHOM KIIETKH», «CTpoeHUE
PACTUTEIILHOU KIIETKU.
Oo0opynoBaHnue: CBETOBOM MUKPOCKOTI;
MUKPOIIPENAapaThl PACTUTENBHBIX,
KUBOTHBIX KJIETOK.

IIpakTHyeckas padora

«/3yueHue CBOMCTB KJIETOYHOU
MeMOpaHbI»

5.3

[lutonnasma u €€
OpTraHOU/IbI

[uronnasma. I{uro3omns. [lutockener.
JIBrkeHue 1UTOIIa3Mbl. OpraHouIbI
KieTkd. O THOMEMOpaHHBIC OPTaHOU/TBI
KJIETKU: SHJOTIa3MaTH4eCKasi CeTh
(OIIC), ammmapar ['oib1KH, TH30COMBI,
UX CTpoeHHE U QPYHKIMU. B3aumMocBs3b
OJIHOMEMOPaHHBIX OPTaHOUIOB KIIETKH.
CtpoeHue rpanyasipHOTO PETUKYITyMa.
Mexanusm nanpasnenus 6enxos 6 IIIC.
Cunre3 pacTBOpuUMBIX OenkoB. CHHTE3
KJICTOYHBIX MeMOpaH. [ maakmii
(arpanynsIpHBIN) SHIOILIA3MATHICCKHMA
petukynyMm. CekpetopHasi QyHKIIHS
anmapara ["onbmxu. Moouguxayus
benxos ¢ annapame I 01v0xcu.
Copmuposka b6enxog 6 annapame
T'onvoorcu. TpaHcOpT BEIIECTB

B KJIeTKe. Bakyonu pacTuTensHbIX
kieTok. Kiietounsiii cok. Typrop.

PackpriBaTh copepikaHue TEPMUHOB U
MIOHATHI . IUTOTIa3Ma, [IUTO301b,
IIUTOCKEJIET, KOMIIAPTMEHTHI,
OpraHOU/IbI, SHIOTIJIa3MaTHIECKasl CETh
(DIIC), ammapar I'oab1KH, JTH30COMBI,
BaKyoOJib, pPHOOCOMBI, aBTOJIU3,
BE3UKYJISIPHBIN TPaHCIIOPT,
MIEPOKCHUCOMBI, KIIETOYHBIN COK, Typrop,
MUTOXOHJIPUH, KPUCTHI, TJIACTU/IHI,
XPOMOILIACTHI, JICHKOTIJIACTHI,
XJIOPOILJIACTHI, CTPOMA, TPaHbI,
TUJIAKOU/I, JJaMeJLa.

XapakTepu3oBaTh HUTOILUIA3MY
AYKaApUOTHYECKOMN KIIETKH;
KJIACCH(UIIUPOBATH OPTaHOMIBI

B 3aBUCHMOCTH OT OCOOCHHOCTEH MX
ctpoeHus (0 JHOMEMOpPaHHEIE,
JIByMEeMOpaHHbIC, HEMEMOpPaHHEBIE);
OTMHUCHIBaTh PYHKIIMU KaXkKI0TO
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[TonyaBTOHOMHBIE OPTaHOUBI KIIETKH
MUTOXOHJIPUH, TTACTU/IBI.
IIpoucxoorcoenue mumoxonopuii u
naacmuod. Cumobuozenes

(K.C. Mepeorckosckuit, JI. Mapeynuc).
Crtpoenrie 1 QyHKIIUM MUTOXOHAPUNA U
nactul. [lepBuuHbie, BTOPUYHBIE U
CJIO’KHBIE TIJIACTU/IbI
(OTOCUHTE3UPYIOMINX DYKAPUOT.
XJIOpOILTIACThI, XPOMOILIACTHI,
JIEWKOTUIACTHI BBICIIMX PACTCHUM.
JdeMoHcTpanuu

IMoptpethl: K. C. MepekKoBCKuUH,

JI. Mapryiuc.

Tabauiet u cxembl: «CTpoeHue
DYKapUOTHUYECKOH KIIETKN», «CTpoeHUE
KUBOTHOM KIIETKN», «CTpOoeHHUE
pacTUTenbHON KIeTKU», «CTpoeHue
MUTOXOHJPUU.

Oo0opyaoBaHue: CBETOBOM MUKPOCKOTI;
MHUKpPOIPENApaThl PACTUTEIBHBIX,
YKABOTHBIX KJIETOK.

IIpakTuyeckas padora

«/3yuyeHune NBUKEHHS UTOILIA3MBbI

B PACTUTEJIbHBIX KJIETKaX».
JlaGoparopHasi padora
«HccneqoBaHue 1mia3zMoin3a

opraHouja B KJIETKE.

OOBIACHATL COOBITHS, CBSI3aHHBIC

C BHYTPUKJIETOYHBIM ITUIIIEBAPEHUEM,
€ro 3Ha4YeHue JIsl OpraHu3Ma.
OTMeuaTh 3HaYCHHUE IIMTOCKEIICTA,
XapaKTEepU30BaTh €ro JIEMEHTHI
(MEKpPOTPYOOUKH, MUKPO(DHUITAMEHTHI,
POMEKYTOUYHBIC (DUIAMEHTHI), HX POJIb
B )KM3HEAEITEILHOCTH KJIIETOK Y TKaHEH
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" JCTIa3MOJIN3a B PACTUTCIIbHBIX
KIICTKax»

5.4 | HememOpaHHbIe HemeMOpaHnHbie opraHoubl KJIETKH PackpsiBaTh copepkaHie TEPMUHOB U
OpPraHoOUbl KJIETKHU Crpoenue u QyHKIIUU HEMEMOpaHHBIX | IOHATUN: pubocoMa, OJIMCOMA,

OpraHouJI0B KJeTKHU. PUOOCOMBI. MUKpPOTPYOOUKH, TYOYINH, KIETOYHBIHI
IIpomesxcymounvle gpunamenmeol. HeHTp (LIEHTPOCOMa), LIEHTPUOITH,
MukpodunameHTbl. AKmuHogvle neHTpocdepa, KryTuKH, pECHUUKH,
Muxkpogunamenmol. MbllIeUHbIC 0azanbHOE TeNbIIE.
KJIETKU. AKMUHOBbLE KOMHOHEHNbI XapakTepu3oBaTb HeMEMOpaHHbIE
HeMblUEeUHbIX KIIeMOK. OpPraHOU[bI KJIETKH, UX CTPOCHUE U
MukpoTpy6ouku. KieTouHslii eHTp. byHKIIMN
CrpoeHune U IBU>KEHUE KIYTHUKOB U
pecHudex. MukpotrpyOouku
uuroruia3mel. Llenrpuons. benxu,
accoyuuposammvle ¢
MUKpogunamenmamu u
muxpompybouxamu. Momopuuvle benxu.
JdeMoHcTpanuu
Tabmwuiel 1 cxeMbl: «CTpoeHHE
KUBOTHOU KJIETKN», «CTpoeHue
PACTUTEIILHOM KIICTKH»

5.5 | Ctpoenue u pyHKINUU SAnpo. Obonouka siapa, XpOMaTHH, PackpbiBaTh coiepkaHie TEPMUHOB U

sanpa

KapuoIIa3Ma, SAPBIIIKH, UX CTPOEHHUE
U QyHKIUU. S nepHbIiA 0ETKOBBIHI
marpukc. [IpoctpancTBenHoe
PacoJIOKEHUE XPOMOCOM

B UHTep(]a3zHOM siipe.

MOHATHUH: AP0, siIepHas 000JI0UKa,
SZIEPHBIC TIOPHI, HYKJICOIIa3Ma
(kapumoriazma), TEHOM, XpOMAaTHH,
9YXpOMAaTHH, T€TePOXPOMATHH,
SIPBIIIKO, XPOMOCOMBI, IICHTPOMEpa,
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Jyxpomamun u 2emepoxpomamun.
benku xpoMatnHa — rUCTOHBI.
Junamuxa s0epnoti 06010uKU

6 mumose. floepubiii mparncnopm.
Knerounsie BKItOUECHUS.
JdemoHncTpanuu

Tabauiiel u cxeMbl: «SAapo»

KUHETOXOP, KIIETOUYHBIE BKIIFOUCHUS.
XapaKkTepru30BaTh KIIETOYHOE AAPO KAK
LEHTP YIIPaBJICHUSA
JKU3ZHENCATEIBHOCTBIO KIIETKH;
TEHETUYECKUM anmnapar KJIETOK
AYKApPUOT, CTPOEHUE U PYHKIINH
XpOMOCOM.

OnuceIBaTh CTPYKTYPHI S7pa U UX
B3aMMOCBS3b C OPTraHOUIAMHU

U TOTIA3MBbI

5.6. | CpaBHuTEeIBHAS
XapaKTepPUCTHUKA
KJIETOK DyKapHOT

CpaBHuTeNbHAS XapaKTEPUCTUKA
KJIETOK 3YKapuoT (pacTUTEIbHOM,
YKUBOTHOM, rPUOHOM).
JdeMoHcTpanuu

Tabauiet u cxembl: «CTpoeHue
DYKapUOTUYECKOMN KIIETKU»,
«CTpoeHHUE KUBOTHOM KIIETKU»,
«CTpoeHHUE PaCTUTEIbHON KIIETKU».
Oo0opyaoBaHue: CBETOBOM MUKPOCKOTI;
MUKPOIIpENnapaThl PaCTUTENbHBIX,
KUBOTHBIX KJIETOK.

JlabopaTopHas pabdora
«/3ydeHue CTpOeHUS KIETOK
Pa3JIMYHBIX OPraHU3MOB»

XapakTepu30BaTh THITBI KJICTOK
9YKapHOT: pacTHTEIbHAs, )KUBOTHAS,
rpuOHasl.

CpaBHHMBaTh MKy COOOH CTpOCHHE 1
KU3HEICATEIIPHOCTh DYKApUOTHYECKUX
KJICTOK U POJIb TIPOKAPHOT

B OMOIIeHO3aX

HToro 4acoB 1o teme
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Tema «O0MeH BelIeCTB M NPeBpalleHUE JHEPTUH B KJIETKe»

6.1

OOMEH BEIIECTB —
METa00IU3M

3

AcCCUMWISIUS U TUCCUMUIISALIMS — JIBE
CTOPOHBI MeTabonu3Ma. Tumbl
oOMEHa BEIIECTB. aBTOTPO(PHBIN U
reTepoTpoHbI. YdacTue Kuciopoa
B OOMEHHBIX Tpolieccax.
DHepreTuueckoe 00ecreueHne KIeTKU:
npespainieHue AT® B 0OMEeHHBIX
npoueccax. DepMeHTaTUBHBIN
XapakTep peakiil KIE€TOYHOTO
meTtabonuszma. depMeHTsI, ux
CTPOEHHE, CBOMCTBA U MEXAHU3M
nevictBus. Kopepmentsr. OTimuus
(dbepMEHTOB OT HEOPTaHUYECKUX
KaTaJIn3aTOPOB. beaku-akTuBaToOphl U
OENKU-UHTUOUTOPBI. 3aBUCUMOCTh
CKOpOCTH (hepMEHTATUBHBIX PEaAKIIHi
OT Pa3IMYHBIX (PAKTOPOB.
JdemoHcTpanumn

Tabauirel u cxembl: «DOTOCUHTE3Y,
«JHepreTuYecKuii ooOMeH», «bruocuaTe3
oenka», «CtpoeHue hpepMeHTa»,
«XemocuHTe3». O0opynoBaHue:
CBETOBOW MHUKPOCKOIT; 000pyA0BaHUE
JUIS1 IPUTOTOBJIEHUS TOCTOSIHHBIX U
BPEMEHHBIX MUKPOIIPENapaToB.

PackpbIBaTh copepkaHue TEPMUHOB H
MOHSITUI: OOMEH BEIIECTB
(MeTaboM3M), aCCHMUIISLIHS
(anabonm3M), MU IIACTHYCCKHI
oOMeH, quccuMusius (KaTabomsm),
WJIM SHEPTeTHYECKUI OOMEH,
aBTOTPOdBI, reTepoTpodbI, aHAIPOOHI,
a’po0bl, GepMEHTHI, aKTUBHBIHN IIEHTP,
cyOcTpaTHas cielu(puIHOCTD,
Ko(hepMEHTHI, OCITKU-aKTHBATOPBI U
OCJIKU-UHTUOUTOPHI.

[lepeuncnsiTb 0COOEHHOCTH
IUTACTUYECKOTO U SHEPTETHUYECKOTrO
oOMEHa B KJIETKE; YCTaHABIIUBATh
B3aMMOCBSI3b MEX]Y TNIACTUYECKUM U
DHEPTETHYCCKUM OOMEHOM.
Pa3znuyaTh THIIBI OOMEHA BEIIECTB!
aBTOTPOGHBIN U TeTEPOTPOPHBIA.
[Toka3pIBaTh poJIb KUCIOPOIa

B OOMEHHBIX IIpolieccax.
CxeMatnuecku n300paxaTb CTPOEHUE
dhepmeHTa.

OTtnuyath GepMEHTHI

OT HEOPTaHWYECKUX KAaTaJu3aTOPOB H
OTIPEICNISTh UX POITh

B (DYHKIIMOHUPOBAHUH KUBBIX CUCTEM,
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JlabopaTopHas pabdora

«/3yuyeHune KaTaauTUYECKOU
aKTUBHOCTH (DepMEHTOB (Ha MpuMepe
aMUJIa3bl WK KaTajaas3bl)».
JlaGoparopHasi padorta

«3ydyeHne pepMeHTaTUBHOTO
paclierieHns NEPOKCUIa BOAOPOaa

B PACTUTENbHBIX U dKUBOTHBIX KJIETKAX»

B MIPOMBIIJICHHOCTH, B MEJIUILIUHE,
B IIOBCEIHEBHOM JKU3HU YEJIOBEKA.
CTaBUTH SKCIEPUMEHT I10 BBISIBICHUIO
KaTaJUTHYECKON aKTUBHOCTHU
MEePOKCHU/Ia3bl, aMuUIa3bl, 00bSICHATD
MOJTyYEHHBIE PE3YIbTAThI

6.2

ABTOTpO(DHBIN TUTT
oOMEHa BEIECTB.
doTtocunTe3

[lepBUYHBIM CHHTE3 OPTaHHYECKUX
BEILIECTB B KIIeTKe. DOTOCHHTES.
AHOKCU2eHHbIl U OKCUSEHHDLU
¢omocunmes y baxmepuii.
Ceemocobuparoujue nuemerHmsl u
nueMeHmvl peaKyuoHH020 YeHmpa.
Ponw xmoporutacToB B mporiecce
dboTocunTe3a. CBeTOBas 1 TEMHOBAs
dazwl. Pomoowixanue, Cs-, Cs-

u CAM-munwt pomocunmesa.
[TponyKTUBHOCTH OTOCHHTE3A.
Brustaue paznuyHbiX GpakTopoB

Ha CKOpPOCTh (hOTOCHHTE3a. 3HAUCHUE
dboTocuHTE3A.

JdemoHcTpanumn

[Toptperst: [x. [Ipuctin,

K. A. Tumupsizes.

Talauibl U cxembl: «DOTOCUHTE3»

PackpbIBaTh cojepxaHue TCPMUHOB U
MOHATHH: (OTOCHHTE3, (a3bl
dorocunTe3a (CBeTOBasi, TEMHOBAs),
dbotonus, hochopuaupoBaHue, MUK
KansBuna, HAJI®+ (mepeHocunk
BOJIOPO/IA).

XapakTepru30BaTh IUIACTUICCKUI OOMEH
Kak Jrar o01ero oOMeHa BEILIECTB,
coObITHs (hoTOCHHTE3A (peaKuuu
CBCTOBOI M TEMHOBOM (ha3); poiib
XJIOPOIIIACTOB B MPOIECCE
dboTocuHTE3A.

BEISBIATE TPUYMHHO-CIIEICTBEHHBIC
CBSI3M MEXK]y TIOTJIOIICHUEM COJIHEUHOM
DHEPTUU XJIOPODHUIIIIOM U CHHTE30M
Monekyn ATO.

CpaBHUBATh HCXO/IHBIC BEIIIECTBA,
KOHEYHBIC TTPOYKTHI M YCIIOBUS
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IIPOTEKAHUS PEAKIUi CBETOBOU U
TEMHOBOM (a3 poTOoCUHTE3A.
VYcranaBnuBaTh B3aUMOCBSA3b MEXAY
(OTOCHHTE30M U JBIXaHUEM; CBETOBOU
Y TEMHOBOMW peakuusiMu (OTOCHUHTE3A.
OueHuBath 3HaUCHHE (POTOCUHTE3A
JUIS JKU3HU Ha 3eMiie

6.3 | ABTOTpOdHBIN THII XemocunTtes. Paznoobpasue PackpbIBaTh COJICPIKAHUE TEPMHUHOB U
oOMeHa BeIleCTB. OpraHU3MOB-XEMOCHHTETUKOB: MOHSTUN . XEMOCHUHTE3.
XeMOoCHHTE3 HUTPUPUITUPYIOITHE OAKTEPUH, OOBSICHUTH CYIITHOCTh XEMOCHUHTE3a,
XKeJe300aKTepun, cepoOaKTepHH, pacKpbIBaTh €ro 3HaUYCHHE B Onocdepe.
BOJIOPOJIHBIE OaKTepUU. 3HAUCHHE [IpuBOOUTH MpUMEPHI
XEMOCHUHTE3A. XEMOCHUHTE3UPYIOIIUX OaKTEpHit
JemoHcTpanumn (HuTpudUIMpYOHEe OaKTEpUH,
IMoptpetsl: C. H. Bunorpaackui, ’Keye300aKTepuu, cepoOaKkTepuH,
I'. A. 3aBap3uH. BOJIOPOJIHBIC OAKTEPHH) U
Tabuuibl 1 cxeMbl: «DOTOCHHTES, XapaKTepU30BaTh UX
«XeMOCUHTE3» KU3ZHEIESATEIbHOCTD.
JlabopaTopHas pabdora CocTaBiATh ypaBHEHUS pEeAKIUN
«CpaBHEHHUE TIPOIIECCOB (DOTOCHHTE3a U | XEMOCUHTE3A.
XEMOCHUHTE3a» CpaBHUBATh XEMOCHUHTE3
¢ (hOTOCUHTE30M
6.4 | DHepreTUYCCKHM AHa3poOHBIC OpraHU3MbI. Bub! PackpsiBaTh conep:kaHue TEPMUHOB U
oOMeH — opoxenus. [IpogyKTel OpOKEHUS ¥ MX | IIOHATHM: TAIlbl JHEPTE€TUYECKOTO
JTUCCUMMIISIIUS UCIIOJIb30BAHUE YEIIOBEKOM. oOMeHa — NOJIrOTOBUTENIbHBIH,

AHa3p0o0OHBIE MUKPOOPTaHU3MBI KaK
00BbEKThl OMOTEXHOJIOTUHU U

OECKHCIOPOIHBIN (aHA3POOHBIH),
KHCJIOPOIHBIN (a3pOOHBIH); TIIMKOJIH3,
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BO30yuTEIN OOJIC3HEH.

AdpoOHBIE OPraHU3MBbl. DTaIbl
SHEPreTUYECKOro 0OMEHa.
IloaroroBuTeabHBIN ATAM. | TUKOIN3 —
OECKUCIOPOTHOE paclIeIICHUE
TJTFOKO3HI.

buonorudyeckoe OKUCICHHUE, HITH
KJIETOYHOE JIbIXaHue. Posib
MHUTOXOHAPHUN B MPOLIECCAX
OMOJIOTHYECKOTO OKUCIICHHUSI.
[{uknyeckue peakiiuy.
OxucnutensHOe PochopunnpoBanue.
DHepeust MemMOpanHo20 epadueHma
npomornos. Cunmes ATD. paboma
npomonnou ATD-cunmasol.
[IpenmytiecTBa a3poOHOTO MTyTH
oOMeHa BeIIeCTB Iepe aHaPOOHBIM.
O} PeKTUBHOCTD SHEPTETUUECKOTO
oOMeHa.

JdemoHcTpanuu

[lopTpeThl: B. A. DHrensrapar,

[1. Mutue.

Tabauirel 1 cXeMbl: «DHEPreTUIECKUN
oOMen».

JlabopaTopHas pab6ora «CpaBHeHUE
MPOIIECCOB OPOKEHUS U TBIXaHUS»

OpoxeHue, OMOIOTUYECKOE OKUCIICHUE
(meixanue), ki1 Kpeoca,
OKHUCIHUTENBbHOE (HOCHOPUTUPOBAHUE,
MPOTOHHBIN IPAJUEHT, IPOTOHHAS
AT®-cunTaza.

[lepeyucisaTb 0COOEHHOCTH
HPHEPTETHUECKOTO 0OMEHA B KJIETKE.
OnuchIBaTh 3TAMbl JHEPTETUYECKOTO
obMmeHa (IMOArOTOBUTEIIbHBIH,
O€CKHCIOPOIHBIN, KHCIOPOIHBIN) 1
CpPaBHUBATh UX MEXIY COOOM.
XapakTepu30BaTh PEaKIMK TIIUKOJIN3A,
OpO>KeHMsI, KJIETOYHOTO JIbIXaHMUS.
YcranaBnuBaTh B3aUMOCBSA3b MEXKIY
TJIMKOJIU30M, KJIETOUHBIM JbIXaHUEM U
CUHTE30M MoJieKyn ATO.

CocTaBisaTh ypaBHEHHS] OCHOBHBIX
ATATOB YHEPTETHUECKOr0 OOMeHa

B KJICTKE.

PaccunThiBaTh 3HEPTETUUECKYIO
3¢h(HEKTUBHOCTH TTUKOIN3A U
Oounosiornueckoro okucieHus. Ha3piBaTh
MCXOJIHbIE BEIIECTBA, KOHEUHbIE
MPOJYKTHI U YCIIOBHSI TIPOTEKAHMUS
peaKIil SHEPTeTUYECKOr0 OOMEHa.
CpaBHHBATh SHEPTrETUYECKYIO
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3¢ PEeKTUBHOCTH OECKUCIOPOIHOTO U
KHCJIOPOJIHOTO 3TAlOB KOHEYHBIE
MPOIYKTHI U YCIIOBHSI TIPOTEKAHHMS
peakuuii SJHEPreTHYecKoro ooMeHa
HHEPTeTHYECKOTO 0OMEHa

Htoro vacoB o teme 9
7 | Tema «HacaeacrBeHHass uH(popManus U peaju3anus e€é B KIeTKe»
7.1 | Peakuu MaTpU4HOTO 2 Peakuuy MaTpu4HOrO cUHTE3A. PackpeiBaTh conepxaHue TEPMUHOB U

CHHTC3a

[TpuHIUIT KOMIUIEMEHTAPHOCTH

B PEAKIUSIX MATPUYHOI'O CUHTE3A.
Peanuzanusa HacneacTBEHHOM
uHopManmu. ['eHeTHIeCKuii KoJI, €ero
cBoucTBa. TpaHnckpunuus —
MatpuuHblii cuaTe3 PHK. [IpuHUIMAIEL
TPAHCKPUIIUU: KOMIUIEMEHTAPHOCTD,
AHTUIIAPaJUIEIIbHOCTD,
acuMMeTpH4HOCTh. Co3pesaHue
mampuunvlx PHK 6 sykapuomuueckoti
knemxke. Hexooupyrowue PHK.
JdemoHcTpanumn

[Toptper: H. K. Kosb1ios.

Tabauiel u cxeMbl: «buocuHTE3
oenka», «['eHeTHUECKUI KOI»

MOHSITUH. TeH, TEHETUYESCKUHN KO/,
KOJIOH (TPHILIET), CTOM-KOAOHBI,
MaTpuIila, MATPUYHBIN CUHTE3,
tpanckpuniua, PHK-nonumepasa,
MIPOMOTOpP, CIJIAMCUHT, HHTPOH, 3K30H.
XapaKkTepru3oBaTh peaKu MATPUUYHOTO
CHMHTE3a, CBOMCTBA F'€HETUUYECKOI'0 KOJa.
OnuceIBaTh 3Talbl TPAHCKPUIILINHU U
TPAHCJIALMA; YCTAHABINBATh
B3aMMOCBSI3b MATPUYHBIX PEAKIIUI

B KJIETKE; CXEMAaTHYECKU U300pakaTh
MaTPUYHbBIC PEAKIIUU TPAHCKPUIILIUU U
TPaHCIIALUU.

Pemate Omonornyeckue 3ajgadn Ha
ONpEICIICHUE TTOCIEI0BATEIbHOCTH
nykineotuaoB JJHK u MPHK, npumensis
3HAHUS O PEAKIUAX MATPUIHOTO
CHHTE3a, TCHETUYECKOM KOJIe,
MPUHIATIE KOMIUIEMEHTAPHOCTH
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7.2 | Cunre3 Oenka TpaHcnanus u €€ Tanbl. Y4dacTtue PackpeiBaTh conepxaHne TEPMUHOB U
tpancnopTHeiXx PHK B OnocunTese TIOHATHN: TPAHCIALMSA, aHTUKOJIOH,
Oenka. YcioBus OMocuHTe3a OeiKa. TPHK, amunoarmia-tPHK-cunrerasa
KoaupoBaHre aMMHOKHCIOT. Posib (komasa), monmpudocoma (moaucoma).
pubocoM B OuocuHTE3E OelKa. XapakTepu30oBaTh CBOMCTBA
JemoHcTpamumn IrCHETHYECKOI0 KOJa.
TaGauiiel U cxembl: «bHocHHTE3 OnuchIBaTh ATAMbl TPAHCIALNHN U
oenka», «I'eHeTHIeCKUM KOoI» CXeMaTHYECKH U300pakaTh MaTPUYHBIC
pEaKIu TPAHCIISIITUU.
Pemrats Ononorundeckue 3agadu
Ha onpeaesieHue aHTuko10HOB TPHK,
MOCJIeI0BATEIbHOCTH aMUHOKHUCIIOT
B MOJIEKYJie OeiKa, MPUMEHsISl 3HAaHUS
O peaKIusIX MaTPUYHOTO CUHTE3a,
T€HETUYECKOM KOJIe, TIPUHITUIIE
KOMILIEMEHTapPHOCTH
7.3 | MexaHu3MBbI CospemernHvle npedcmasieHus PackpriBaTh copepkaHre TEPMUHOB U

OKCIIPECCHUU I'CHOB

o cmpoeHuu 2eros. OpraHuzanus
F€HOMAa y MPOKApHUOT U IYKAPHUOT.
Perynsius akTHUBHOCTH T€HOB

y IpoKapuoT. [ unoresa onepoHa

(. XKako0, XK. Mano).

Monexynsapnble mexanuzmul dKCnpeccuu
2enos y aykapuom. Ponb xpomamuna

8 pe2ynayuu pabomuol 2eH08. Perynsus
0OMEHHBIX MPOIIECCOB B KJIETKE.
Knerounslii romeocTas.

TIOHSTHI: OIIepaTop, ONEPOH,
CTPYKTYPHBIE T€HBI, IPOMOTOP,
pernpeccop.

OnuceiBaTh CTPYKTYpY FreHOMA
MIPOKApPHUOT; XapaKTEPU30BaTh padboOTy
HHIYIHOEIBHOTO U penpeccuOeIbHOTO
OTEepOHa.

Bb1aensiTe CTpyKTYpHYIO U
pEryJasiTOPHBIC YaCTH T€HA DYKapHOT.
CpaBHUBATh MPOLIECCHI IKCIIPECCUH
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JdemoncTpanuu
Tabauusl 1 cxeMmbl: «brnocuuTes
oenka», «['eHeTHUECKUI KOI»

T'CHOB y TPOKAPUOT U DYKAPHOT.
XapakTepru30BaTh THIIOTE3y ONEPOHA
(. XKako0, XK. Mano).

OnuchIBaTh MEXaHU3M IOICPIKAHUS
KJICTOYHOTO TOMEO0CTa3a

7.4

OCHOBBI BUPYCOJIOTHH.
Nudopmarmonnas
ouonorus

Bupychl — HekieTouHbie (OPMBI KU3HU
U obnuratHele napasutsl. CTpoeHue
MPOCTHIX U CJIOKHBIX BUPYCOB,
peTpoBUPYCOB, OakTepruodaros.
Kuznennwiti yuxn J[HK-cooeporcawux
supycos, PHK-cooepocawux supycos,
baxmepuogacos. Obpamnas
MpancKkpunyus, pegepmasda,
unmezpasa.

Bupycusbie 3a0601eBaHus YyenoBeKa,
KUBOTHBIX, pactenuid. CITN]I,
COVID-19, coumnanpHbie U
MEJIUIIMHCKHE MPOOJIEMBI.
buoungopmamuxa: unmeepayus u
ananuz oonvuiux maccusos («bigdata»)
CMPYKMYPHLIX OUON02ULECKUX OAHHDIX.
Hanomexuonoeuu 6 buonocuu u
meouyune. Ilpoepammupyemole
@dynkyuu 6enxkos. Cnocodvr 0ocmasku
JIeKapcma.

JdemoHcTpanuun

Iloprper: . 1. UBaHOBCKUIA.

PackpeiBaTh cogepxaHue TEPMUHOB U
MOHATHUI: BUPYC, BUPUOH, CEPALICBUHA,
Karcuj, oOpaTHas TPaHCKPHUIIIIHS,
peTpPOBUPYCHI, OakTepuodar, BUpyc
ummyHoaeduiuTa yenoseka (BIY),
MIPUPOJIHO-0YAroBbIe MH(PEKIINH.
XapakTepu30BaTh BUPYCHI,
peTpOBUPYCHI U OakTeprodaru kak
BHYTPHUKIIETOYHBIX [1APa3UTOB
MIPOKApPUOT U 3YKapHOT.

N3narath runote3sl 3BOJIOIUOHHOTO
MIPOUCXOKIECHUS BUPYCOB.
OnuchIBaTh MEXaHU3M B3aUMOJECHCTBHS
BUpYCA U KJIETKH, HHPEKIIMOHHBIHI
BUPYCHBIN IIPOLIECC.
XapakTepu3oBaTh MEXAHU3MBbI
BEPTUKAJIIBHON Y TOPU30HTAIBHOU
nepeayv BUPYcoB; 3a00J€BaHUS
JKUBOTHBIX U PACTEHUH, BBI3bIBAEMbIC
BHPYCAMU.

HasbiBaTh BUpyCHBIE 3a00€BaHMS,
BCTPEYAIOIIHNECS Y YETOBEKA: TPUIIII,
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Tabauiel v cxembl: «['eHeTHUECKU
Koa», «Bupycei», «bakrepuodarm».
IIpakTnyeckas padora «Co3nanue
MOJIEIIM BUpycCa»

KJICIIEBOM SHIIE(ATUT, TEHaTHT,
COVID-19, CITN .

Co0nroath npaBuiia MOBEACHUS

B OKPYXarOIIEeH MPUPOJTHON Cpelie, Mep
PO HIIaKTUKN PacIpOCTPaHCHUS
BUPYCHBIX 3a00JIeBaHuil (B TOM YHCIIC
BUY-unpexmmn)

Htoro

qaCoOB I10 TEMC

9

Tema «7JKu3HeHHBIN HUKJ KJIETKH»

8.1

JKu3HeHHBIN UK
KJIETKHU

1

KnerouHslii HUKIT, €T0 NEPUOIBI U
perynsauus. Uarepdasza u MuTo3.
Oco6eHHOCTH TIPOIIECCOB,
MPOTEKAIIINX B MHTEpda3e.
IlonroroBka KJIETKH K JCJICHHIO.
[IpecunTeTnueckui
(MOCTMHUTOTHYECKHUI), CHHTETHYECKHIA
U TIOCTCUHTETUYECKUI
(TpeMHUTOTHYECKHIA) TICPHOIBI
uHTEpPas3bl.

JdemoHcTpanumn

Tabanib! 1 cxeMbl: «KU3HEHHBIN [TAKIT
KJIETKI», «MHUTO3»

PackpsiBaTh coqiep:kaHre TEPMUHOB U
MOHSTUIN KJICTOUHBIN UK, HHTEpdasa.
[lepeuncisaTh nepuoabl )XKU3HEHHOTO
LUKJIA KJIIETKU U XapaKTepu30BaTh
IIPOTEKAIOIINE B HUX IIPOLIECCHI

8.2

Matpu4uHbIil CHHTE3
JIHK. Xpomocomsl

Marpuunsiit cuare3 JJHK —
perukanus. [[puHIUIBI perMKanuu
JIHK: KOMIIJIEeMEHTapHOCTb,
MTOJTYKOHCEPBATUBHBIN CHHTE3,
AHTUITAPALICTBHOCTh. MeXaHu3m

PackpriBaTh comepikaHue TEPMUHOB U
TOHATHH: peruTukanus (peayriuKanus),
KOMIUIEMEHTapHOCTb,
aHTHITAPAILICIIBHOCTD,
JHK-nmonumepasa, tenomepa,
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permkanyuu JTHK. XpoMocomsl.
Ctpoenue xpomocom. Tenomepsl u
TenoMepasa. XpoOMOCOMHBIN HAbop
KJIIETKU — KapuoTUIl. JIUIIonaHeiid 1
rarIoOuIHbIA HAOOPHI XPOMOCOM.
I'omonoruunsie XxpoMocoMsbl. [losioBbie
XPOMOCOMBI.

JdemoHcTpanuu

Tabauis! U cxeMbl: «KU3HEHHBIN UK
KJIETKHU», «CTpOCHUE XPOMOCOM,
«Perumkanua JIHK».

OO0opynoBanue: CBETOBOM MUKPOCKOTI;
MUKpoTpernapaThl: KMHUTO3 B KJIETKaX
KOpEILIKa JIyKa».

JlaGopaTropHasi padorta

«/3yuyeHne XpoMOCOM Ha rOTOBBIX
MHUKpOIIpEnapaTax»

pEINTMKAMOHHAsA BUJIKA, XpPOMOCOMa,
XPOMOCOMHBIN HA00Op, HYKJIEOCOMBI,
CECTPUHCKHE XpOMAaTHU/Ibl, IEHTPOMEPA,
KapuOTHUII, TAIUIOUIHBIA U JUTUIOUIHBIN
Ha0Op XPOMOCOM, TOMOJIOTUYHBIC
XPOMOCOMBI, TIOJIOBBIE XPOMOCOMBI.
XapakTepu3oBaTh CTPOEHUE XPOMOCOM,
KapuOTHUIIOB OPTraHU3MOB.
[TepeuncisaTh NPUHIMIBI PETUIMKALIUN
JHK u naBaTth UM COAEPKATEIBHYIO
XapaKTEePUCTUKY .

OnuchIBaTh MEXaHU3M PETUIMKALINU
JHK.

CxemMaTH4eCKH U300pakaTh CTPOCHHE
MeTada3zHOM XPOMOCOMBI.

Paznmuuate XpoMOCOMBI

Ha MHUKpoIpenaparax u
MUKpodoTorpadusx

8.3

JleneHue KIeTKu —
MHTO3

Henenue xkinetkn — muto3. Ctaauu
MHTO3a ¥ MPOUCXOASIINE B HUX
npoueccsl. Tunel muto3a. Kapuoknnes
U IUTOKHHE3. bruonorngeckoe
3HAYCHHUE MUTO3A.

JdemoHcTpanumn

Tabanib! 1 cxeMbl: «KU3HEHHBIN [TAKIT
KJIETKN», «CTPOEHHE XPOMOCOM»,
«Permukanusa JIHK», «Mwuto3».

PackpriBaTh comepxaHue TEPMHUHOB H
MOHATHI: MUTO3, TIpodaza, meTadasa,
aHadasa, Tenodasa, KApUuOKHUHE3,
IIUTOKWHE3, BEPETEHO JIeTICHNS,
MeTadaszHas TIaCTHHKA, O0po3aa
JICTICHMS.

[lepeuncnsaTh MOCIEN0BATETLHOCTD
CTaINii MUTO3a U ONTUCHIBATH
MIPOUCXOIAIINE HA HUX MPOIIECCHI.
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Oo0opynoBanue: CBETOBOM MUKPOCKOTI;
MUKponpenapathl: «MHUTO3 B KIETKax
KOpEILIKa JIyKa».

JlaGoparopHasi padora

«HaOnroienne MUTO32a B KJIETKaX
KOHYMKA KOpEIKa Jyka (Ha TOTOBBIX
MUKpOTIpernapaTax)»

CpaBHUBaTh OCOOCHHOCTU MPOTEKAHUS
MUTO3a B PACTUTENIbHBIX U )KUBOTHBIX
KJIETKaX.

OOBIICHATH OMOJOTUYECKUN CMBICI
MUTO3a.

PasznuyaTh cTaguu MuTO3a

Ha MUKpoTpernapaTax u
MUKpodoTOrpapusx

8.4 | Perymsmus 1 Perynsius MUTOTHYECKOTO ITUKIIA PackpriBaTh copepkaHue TEPMUHOB U
KU3HEHHOTO ITUKJIa kieTku. [IporpamMmupyemMast kKeToyHasi | OHSATHH: aronTo3, npoiaudepanus,
KJIETOK rubesb — arornTos. nuddepennupoBka. XapakTepru3oBaTh

Kierounoe si1po, XpoMOCOMBI, PEryJSLHUI0 MUTOTUYECKOTO LIUKIIA
dbyHKIIMOHAIbHAS TEHOMHUKA. KJeTKd. OOBSCHATH OMOIOTUYECKHI
Mexanuszmol npoaugepayuu, CMBICJI 3aIIPOTPAMMHUPOBAHHOM
ougpepenyuposxu, cmaperus u cubeau | KICTOYHOU ruOenn — anonTo3a.
knemok. «L{ugposas knemra» — VYcraHaBnuBaTh B3aMMOCBA3b MEKY
ouounpopmamuueckue mooenu rOMEOCTa30M KJIETOK M UX THOEJIBIO
DYHKYUOHUPOBAHUA KNEMKU.
JdemoHcTpanumn
Tabanib! 1 cxeMbl: «KU3HEHHBIN [TAKIT
KJIETKN», «CTpOEHHE XPOMOCOM,
«Permukanusa JTHK», «Muto3»
Nrtoro yacos o teme 6
9 | Tema «CTPOEHUE U ®YHKIIUU OPTTAHU3MOB»
9.1 | OpranusMm Kak eauHOe 1 buonorndeckoe pasHoobpasue PackpeiBaTh congepxanne TEPMUHOB U

Ocjioc

OpraHu3MoOB. OI[HOKJ'IGTO‘IHI)I@,
KOJIOHHAJIBbHBIC, MHOI'OKJICTOYHBIC

MOHSITUIA: OPraHU3M, OpraH, OpPraHellIbl,
CHUCTEMa OPTraHoOB, anmapar,
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OpPraHU3MBlI.
OcoOeHHOCTH CTPOCHUS U
JKU3HEICATCIBbHOCTH OJHOKICTOUYHBIX
opranusmoB. bakrtepuu, apxeu,
OJIHOKJIETOYHBIE TPUOHI,
OJIHOKJIETOYHBIE BOJIOPOCIH, IPYyTHE
npoTUCThl. KolOHHabHBIE OPraHU3MBI.
BzanMocBs3b yacTei MHOTOKJICTOYHOTO
opranusma. TKaHU, OpraHbl U CUCTEMBbI
opratoB. OpraHu3M Kak €JIMHOE IIEJI0€.
I'omeocTas.

JdeMoHcTpanuu

Ta0uunel U cxeMbl: «OMHOKIETOYHBIE
BOJIOpOCIIN», «MHOTOKJIETOYHBIE
BoJIOpOoCIN», «bakTepun»,
«ITpocrerimue», «Opra’bl IIBETKOBBIX
pacteHuii», «CucteMbl OpraHoB
IT03BOHOYHBIX JKUBOTHBIXY,
«BHyTpeHHEE CTPOCHHE HACEKOMBIX».
OoGopynoBanue: CBETOBOM
MHKPOCKOIT; MUKPOTIPENAapaThI
OJHOKJIETOYHBIX OPraHU3MOB; KHUBbIE
AK3EMILUISIPhl KOMHATHBIX PACTCHU;
repOapuu pacTeHU pPa3HBIX

OTJEJIOB; BJIAKHBIC MPEMAPATHI
’KUBOTHBIX

(GyHKUMOHAJIbHASI CUCTEMA, TOMEOCTA3.

IlepeunciaTh CTPYKTYypHO-
(GyHKUMOHAIBHBIE YACTH
OJIHOKJIETOYHBIX, KOJJOHUAJIbHBIX,
MHOTOKJIETOYHBIX U MHOTOTKaHEBBIX
OpPraHu3MOB.

XapakTepu3oBaTh 0COOEHHOCTH
CTPOCHUS U KUZHEAEATEIbHOCTU
OJTHOKJIETOYHBIX OPraHU3MOB,
KOJIOHHAJIbHBIX, MHOT'OKJIETOYHBIX U
MHOT'OTKaHEBBIX OPraHU3MOB.
CpaBHUBaTh MEXAy c0o00it
OJTHOKJIETOYHBIEC, KOJIOHUAJIBHBIE,
MHOT'OKJIETOYHBIE 1 MHOT'OTKAHEBBIE
OpraHU3MBI
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9.2 | Tkanu pacteHui Txanu pacrenuil. Tunel pacTuTenbHbIX | PackpbiBaTh copepKaHue TEPMUHOB U
TKaHeW: oOpa3oBaTenbHasi, HOKPOBHAsA, | OHATHUN: TKaHb, YIUAEPMHUC, TPOOKa,
IIPOBOJISAIAS, OCHOBHAA, KOpKa, JIyO, IpeBeCrHa, JPEBECUHHbIE
Mexannueckasi. OcoOeHHOCTH BOJIOKHA, JTyOsIHbIE BOJIOKHA, COCY/IbI,
cTpoeHus, GYHKIIUN U PaCIOJIOKEHUSI | KAMEHUCThIE KJIETKH. XapaKTepru30BaTh
TKaHEW B OpraHax pacTEHHH. TUTBI PACTUTEIbHBIX TKAHEH:
JdemoHcTpanumn oOpa3oBaTeinbHasi, TOKPOBHAs,
TaGauIlbl ¥ CXEMBI: IIPOBO/ISAIIAS, OCHOBHAsI, MEXaHUYECKAS;
«Tkanu pacteHui», «Oprasbl NEPEUUCIsATh OCOOCHHOCTH UX CTPOCHUS
IIBETKOBBIX pacTeHuii», «KopHebie Y BBITIOJTHSIEMbIE (DYHKITUU
cuctembl», «CTpoeHue cTeds»,
«CTpoeHue TUCTOBOM MIACTUHKUY.
OO0opynoBanme: KUBBIC IK3EMIUISPBI
KOMHATHBIX PACTEHUH; CBETOBOU
MHUKPOCKOII; MUKPOIIPEIapaThl TKAHEH.
JlaGopaTropHasi padorta
«M3yyeHne TKaHeW pacTEHUN»

9.3 | TkaHM )XUBOTHBIX U TkaHU KUBOTHBIX U YeJIOBEKa. THIIbI PackpsiBaTh coqep:kaHue TEPMUHOB U

YCJIOBCKA

’)KUBOTHBIX TKaHEH. OIINTCINAJIbHAaAI,

COCAMHUTCIIbHAA, MBIIICYHAA, HCPBHAA.

Ocobennoctu cTpoeHus, GyHKIHN 1
PacCIIONOKEHHs TKaHEl B OpraHax
YKUBOTHBIX U YEJIOBEKA.
JdemoHcTpanumn

Tabmwmipl 1 cxeMbl: « TkaHu
KUBOTHBIX», «CKEJEeT YeJI0BeKa»,
«IIumeBapuTenpHas cucTeMa,

TTOHSTHN: SITUTEIINM, CEKPET,
MBIIIECYHbIEC BOJIOKHA, HEMPOH,
HEUPOTIus.

XapaKTepru30BaTh TKAHU )KUBOTHBIX U
YEJIOBEKA: AMUTEIUATbHAS,
COCJIMHUTEIIbHAS, MBIIIICYHAs, HEPBHA;
NEePEYUCIISITH OCOOCHHOCTH UX CTPOCHUS
Y BBITIOJIHSIEMBIC (PYyHKITUN

68



denepanbhas pabouas mporpamma | buonorus. 10-11 xiaccesr (yriayOnaéHHBIN ypOBEHb)

«KpoBeHocHas cucrema»,
«JlpixaTenpHasa cucreMa», «HepBHas
cucteMa», «Koxka», «MplmeuHas
CHCTEMa».

Oo0opynoBaHnue: CBETOBOM MUKPOCKOTI;
MHUKpPOMPENnapaTbl TKAHEH.
JlaGopaTtopHasi padorta

«M3yyeHne TKaHEN JKUBOTHBIX»

9.4

Opranbl. Cuctemsl
OpraHoB

Opransl. BereratuBHbie u
reHepaTUBHBIE OPTraHbl PACTEHUM.
OpraHsl 1 CUCTEMBI OPTaHOB
YKUBOTHBIX U 4esioBeKka. OyHKIUU
OpPraHoB U CUCTEM OPraHOB.
JdeMoHcTpanuu

Tabuuiiel 1 cxeMbl: «OpraHsl
LIBETKOBBIX pacTeHun», «KopHeBbie
cucteMbl», «CTpoeHHUE CTEOII»,
«CTpoeHME TUCTOBOM TIIACTUHKU,
«CKeJeT YeJIOBEKAY,
«ITumeBapuTenbHasi CUCTEMA,
«KpoBeHOCHas cucTtema,
«JlpIxaTenpHas cucteMa,
«BeiienurensHas cuctema», «HepBHast
cuctemMa», «DHJIOKPHUHHAS CUCTEMa.
Oo0opyaoBaHue: KUBBIE IK3EMILISPBI
KOMHATHBIX pacTeHUM; repoapun
pacTeHui pa3HbIX OTMEJIOB; CKEIEThI

PackpriBaTh copepikaHue TEPMUHOB U
MOHSTUI: OpTaH, KOPEHB, TOOET, IBETOK,
IO/, CEeMsl, TIOJIOBBIC JKEJIE3bl, IIOJIOBLIC
MPOTOKH, KOMYJISITUBHBIEC OPTraHBbI,
CHUCTEMBbI OPTaHOB. XapaKTEPU30BaATh
BET€TAaTUBHBIC U T€HEPATUBHBIC OPTaHbl
pacTeHui, COMaTUYECKUE U
PETYJISITOPHBIE OPTraHbl >KUBOTHBIX;
MEePEYUCIIATE OCOOCHHOCTH UX CTPOCHUS
Y BBITIOJTHSIEMBIE (DYHKITUH.
YcranaBnuBaTh B3aUMOCBSI3U MEXTY
CTPOCHHEM OPTaHOB U UX (DYHKITUSIMHU.
PaznmuuaTtk BUIIBI TKAHEW, OPTaHbl U
CHCTEMBI OPTaHOB, B TOM YHCJIE
YyesIoBeKa, Ha MUKpOIIpenapaTax,
BJIQKHBIX TMpernapaTax, repoapusix u
MuKpodoTorpadusax, TadIuIax,
MOJIETIAX U MYJISDKaX
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MO3BOHOYHBIX; KOJUICKIIUH
O€CI03BOHOYHBIX )KUBOTHBIX; BIIaXKHbBIC
npenaparhl )KUBOTHBIX, CKEJIET
YyeJioBeKa.

JlaGoparopHasi padora

«/3yyenue opraHoB IIBETKOBOTO
pacTeHusI»

9.5

Omnopa Tena
OpraHu3MOB

Omnopa tena opranu3zMoB. Kapkac
pacteHuii. CKeneThl OTHOKIETOYHBIX U
MHOTOKJIETOUHBIX KUBOTHBIX.
Hapy>xHblii 1 BHYTpEHHUH CKEJIET.
CrpoeHne U TUIIBI COEJUHEHUS KOCTE.
JdeMoHcTpanuu

Tabauiet u cxembl: «CTpoeHue
cTe0s», «CTpoeHue JTUCTOBOU
IIaCTUHKN», «CKENeT YeloBeKa».
OO0opyaoBaHue: CKEIETHI
II03BOHOYHBIX; BJIAKHBIE IIPENAPAThI

JKUBOTHBIX, CKEJICT YEJIOBEKA,
PAKOBUHBI MOJUTFOCKOB; KOJUJIEKIIUH
HACEKOMBIX, UTJTIOKOKHUX

PackpsIBaTh cojepkaHue TSPMUHOB U
MOHSATHI: OTMIOPHBIC CUCTEMBI, 000I0YKH
KJICTKH, GUOPHILIBI, KapKac, HApY KHBIH
cKkeneT (XUTHHOBBIN MTOKPOB),
THIIPOCTATHYECKUN CKEJIET, BHYTPEHHU I
CKEJIET, KOCTH (JIJTHHHBIC, KOPOTKHE,
IUTOCKHE), COSIMHEHHSI KOCTEH,
HETOABIKHBIC (IIIBBI), MTOJTYTIOABIKHBIC,
OABMKHBIE (CYCTaBbI), OTJCIIBI CKEIeTa
TI03BOHOYHBIX JKUBOTHBIX: UEpeTI,
oceBoii ckeneT (MM03BOHOYHHUK, TPy THAS
KJIETKA, XOp/a), Mmosica KOHEYHOCTEH,
CBOOO/IHbIE KOHEYHOCTH.

OnuchiBaTh HAPYKHBIA U BHYTPEHHUIN
CKEJICTHI )KHBOTHBIX, CTPOSHHUE U THITBI
COEUHEHUS KOCTEN.

Y CcTaHaBIUBATh B3aUMOCBSI3H MEKITY
CTPOCHHEM OTIOPHBIX CHCTEM U MX
(GYHKIUSIMH B OpraHu3Me.
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CpaBHUBATH CTPOCHUE OMOPHBIX CUCTEM
PACTEHHUM U JKUBOTHBIX

9.6 | [IBuxkeHue JIBr>keHue opraHu3MoB. JIBrxeHue PackpeiBaTh conepKaHue TEPMUHOB U
OpraHU3MOB OJIHOKJICTOYHBIX OPTaHU3MOB: MOHSITUIN: IBUKEHUE, IBUTATEIIbHbBIC
aMEOOUTHOE, KTYTUKOBOE, PECHUYHOE. | OPraHeJUIbl, IBHKEHUE TPOCTEUIINX
JIBMOKEHME MHOTOKJICTOYHBIX pacTeHwmid: | (aMEOOUIHOE, KTYTHKOBOE,
TPOMU3MBI U HACTUH. J[BUKEHUE PECHUYHOE), IBIKEHUE PACTCHUI
MHOT'OKJICTOUHBIX )KUBOTHBIX U (TponM3MBI, HACTHH), MBIIIICYHBIC
YeJIOBEKA: MBIIIIEYHAsl CHCTEMA. CHCTEMBI (COKpPAaTHTEIbHBIC BOJIOKOHIIA,
Pednekc. CkeneTHble MBIIIIIBI U UX KOXKHO-MYCKYJIbHBIN MEIIIOK, CKeJIeTHAas
pabora. MYCKyJIaTypa), CKeJIeTHasi MBIIIIIa
JdemoHcTpanumn (MbIIIIEUHOE BOJIOKHO, MHOGUOpUILIA),
Tabmuiiel v cxeMbl: «OTHOKIETOYHbBIC | BBICIIKE ABUTATENbHBIE IIEHTPHI, paboTa
Bojiopociu», «[Ipocreitmme», MBIIII] (IBUTATeIbHAsA, COMaTHYeCKast),
«CTpoeHue MBIIIIILI», «MBITIIeUHAs MBIIIEYHOE YTOMJIEHUE.
cUcTemMa» XapakTepu3oBaTh BUAbI IBUKCHUS
OJIHOKJIETOYHBIX M1 MHOTOKJIETOUHBIX
OpPTaHU3MOB.
OnuchIBaTh CKENETHBIE MBIIIIBI U UX
pabory.
VY craHaBIMBaTh B3aUMOCBSI3b MEXKIY
CTPOECHHEM OTMOPHBIX CUCTEM H
JBWKEHUSIMUA OPTaHU3MOB
9.7 | IluTaHue opraHU3MOB [Tutanue oprann3mos. [lornomenune PackpsiBaTh conepkaHue TEPMUHOB U

BO/IbI, YIJIEKUCIIOTO ra3a u
MHHEPAIBHBIX BEIIECTB PACTEHUSMU.
IIuTanue KUBOTHBIX.

MOHATHUI . MUTAHUE, TUIIEBAPEHNUE,
MUAIIEBAPUTEIIBHBIE BAKYOJIH, KHILICUHAS
MOJIOCTh, MUIIIEBAPUTEIbHAS TPYOKa,
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BHyTpunonoctHoe U BHYTPUKIETOYHOE
nuiieBapenue. [lutanue mo3BOHOYHBIX
KUBOTHBIX. OTAENBI
MUIIEBAPUTEILHOT'O TPAKTA.
[TumeBapuTebHBIC JKEIE3HI.
[MumeBapuTenpHas cucTeMa 4eJIoBeKa.
JdemoHcTpanuu

TaGauIlbl ¥ CXEMBI:
«KuI1e9HO0IOCTHBIE,
«ITumeBapurtensHas cucteMa», «Cxema
MUTaHUS PACTCHUI».

OO0opynoBanme: KUBBIE IK3EMIUISPBI
KOMHATHBIX pacTeHHi; 000pyAoBaHUE
JUTSL IEMOHCTpAIMHU TTOYBEHHOTO U
BO3/YIIHOTO MTUTAaHUs PACTECHUH,
pacuierieHus Kpaxmasa 1 OeIKOB Mo
nericTBreM (HepMEHTOB

MUIIEBAPUTEIBHBIA TPAKT,
MULIEBAPUTEIIBHBIE KEIIE3BI,
MUIIEBAPUTEIIBHBIE COKHU.
XapakTepu30BaTh MUTAHNUE )KUBOTHBIX;
BHYTPHIIOJIOCTHOE U BHYTPUKJIIETOYHOE
MULIEBAPEHHUE.

Paznuuath Ha M300paxeHUsAX (CXeMax,
TaOJIMIIAX, MYJISHKAX) OT/IEIIbI
MUIIEBAPUTEIIBHOTO TPAKTA U
MULIEBAPUTEIIBHYIO CUCTEMY YEJIOBEKA.
VYcraHaBnMBaTh B3aMMOCBSA3U MEKIY
CTPOECHHUEM OPraHOB IUILEBAPEHUS

9.8

JIpIxaHre OpraHnu3MOB

JpIxaHnue opranu3moB. Jlpixanue
pacteHui. /[pIxaHue )KUBOTHBIX.
Huddy3us ra3oB uepe3 MOBEPXHOCTh
KieTku. KoskHoe gpIxaHue.
JlpixaTenbpHast ToBepXHOCTH. JKabepHoe
Y JErO4YHOE AbIXaHue. Jlpixanue
ITO3BOHOYHBIX JKUBOTHBIX U YEJIOBEKA.
DBOJIIOIMOHHOE YCIIOXKHEHHUE CTPOCHUS
JETKUX MO3BOHOYHBIX KUBOTHBIX.
JIpIxaTenpHasi CUCTEMA YEJIOBEKA.

PackpeiBaTh conepxaHue TEPMUHOB U
NOHATHI: nbixanue, Tuddy3ust, KOKHOE
JIbIXaHWE, OPTaHbl JbIXaHUs,
JIBIXATEbHBIC IBUKEHMUS, JbIXaTEIbHbBIN
LIEHTP, JIETOYHBIE 00BEMBI, KU3HECHHAS
EMKOCTB JIETKUX.

XapakTepu3oBaTh JbIXaHUE PACTECHU;
JIBIXaHUE )KUBOTHBIX U YEJIOBEKA.
OnuceiBaTh 3BOIIOLUOHHOE
YCIIO)KHEHUE CTPOCHUS JIETKUX
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MexaHn3M BEHTWISIAM JETKUX Y TITHULY
Y MJIEKONIUTAIOWIUX. Peryisiuus
IbIXaHus. J{pIxaTeIbHbIE 00BEMEL.
JdemoncTpanuu

TaOauiibl ¥ cxeMbl: «JIpIXaTenpHas
CUCTEMA».

Oo6opynoBanue: 000pyI0BaHHE
JUT IEMOHCTPALIMU OIBITOB

110 U3MEPEHUIO )KU3HEHHON EMKOCTH
JETKUX, MEXaHU3MA JbIXaTCIbHBIX
JIBMDKCHUM

ITO3BOHOYHBIX JKUBOTHBIX.

Paznuuath Ha M300paxeHUAX (CXeMax,
TaOJIMIIAX, MYJISKAX) BIXaTEIbHYIO
CUCTEMY YEJIOBEKA.

OnuceIBaTh MEXaHU3M BEHTWISLIUU
JETKUX y NTUIL U MIEKOIUTAIOIIUX.
VYcraHaBnMBaTh B3aMMOCBSA3U MEKIY
CTPOECHHEM OPTaHOB JIBIXAHUS U UX
GyHKIMSAMH B OpraHU3Me

9.9

TpancnopT BeriecTs
y OpraHu3MoB

TpaHcnopT BEIIECTB y OPraHU3MOB.
TpaHCIOPTHBIE CUCTEMBI PACTEHUM.
TpaHcnopT BENIECTB Y JKUBOTHBIX.
KpoBeHocHas cucteMa u €€ opraHsl.
KpoBeHocHas cucteMa mo3BOHOYHBIX
JKUBOTHBIX U yesnoBeka. Cepaile,
KPOBEHOCHBIE COCY/IbI U KpOBb. Kpyru
KPOBOOOpAIICHHS. DBOJIOIMOHHBIC
YCI0KHEHHUSI CTPOCHUSI KPOBEHOCHOM
CHCTEMBI TO3BOHOYHBIX JKUBOTHBIX.
Pabora cepana u eé perymnsmus.
JdemoHcTpanumn

Tabmwuiel 1 cxeMbl: «OpraHsl
[IBETKOBBIX pacTeHui», «KopHeBbIe
cuctembl», «CTpoeHue cTeOs»,
«CTpoeHHE TUCTOBOM IUIACTUHKU,

PackpbiBaTh conepxaHue TEPMUHOB U
MOHSTHI TPAHCTIOPT BEIIECTB,
TPAHCHIOPT y pacTeHUM, KPOBEHOCHAs
CUCTeMa >KUBOTHBIX, KPOBb, IJIa3Ma,
(dhopMeHHBIE JIEMEHTHI,
KpOBOOOpAIlleHUE, KPyTH
KpOBOOOpAIIEHUS, CEPICYHBIN ITUKII,
auMdoobpamenue, mumda,
auMdaTHIECKHUE COCY/IbI,
TuM(baTUYECKUe y37Ibl, BHYTPEHHSS
cpella opraHu3Ma.

XapakTepu30BaTh TPAHCIIOPT BEIECTB
y pacTeHui U OECTIO3BOHOYHBIX
KUBOTHBIX.

OnuceiBaTh KPOBEHOCHYIO CUCTEMY
YKUBOTHBIX U YEJIOBEKA.
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«KpoBeHocHas cucrema»,
«KpOBEHOCHBIE CUCTEMBI TO3BOHOYHBIX
KUBOTHBIX»

Pasnuyare Ha n300pakeHUAX (cxemax,
TaOJIUIAX, MYJISKaX) KPOBEHOCHYIO U
TuM(paTHIECKYIO CUCTEMY YeJIOBEKA.
YcraHaBIUBaTh B3aUMOCBA3U

MEXy CTPOCHHEM OPTraHOB
KpOBOOOpaIlleHHs U UX QYHKIUIMU

B OpPTraHU3Me

9.10

Brigenenue y
OpPTraHU3MOB

Brinenenue y opranusmos. Beigenenue
y pacTeHuil. BoieneHue y )KUBOTHBIX.
CokpatutenbHble Bakyoiau. Oprasbl
BblJIeTICHUSI. DUIIbTpAIUs, CEKPELUs U
o0paTHO€ BCachbIBaHHE KaK MEXaHU3MbI
paboThl OpraHoB BbieneHus. CBA3b
MOJIOCTHU T€JIa ¢ KPOBEHOCHOM U
BBIJCIUTEIBHON CUCTEMAMH.
BoineneHnre y mo3BOHOYHBIX )KMBOTHBIX
u yenoseka. [Touku. Ctpoenue u
byHKIIMOHUpOBaHUE HePpoHa.
OO6pa3oBaHue MOYHU Y YETIOBEKA.
JdemoHcTpanumn

Tabanib! U cxeMbl: «BreinenurensHas
cucreMma»

PackprsiBaTh copepkaHie TEPMUHOB U
MOHSTUIN: BBIICJICHHUE, TYTTaIlUs,
JIUCTOTAJ, COKpaTUTEIbHbIC BaKyOJIH,
W3BUTHIC KaHAIBIIBI, 3BE319ATHIC
KJIETKH, BBIICIIUTEIbHBIE TPYOOUKH,
MaJIbIUTUEBBI COCY/IbI, TTOYKH,
MOYETOYHHK, MOUEBOH MYy3bIPb,
He(poH, Moya.

XapakTepu30BaTh MPOIIECC BIICICHUS
Y PACTCHUM U )KUBOTHBIX.

Paznuuath Ha H300paxeHUAX (CXeMax,
TabJIUIaX, MYJISKaX) BBIICITUTEIBHYIO
CUCTEMY YEJIOBEKaA.

OnuchIBaTh MEXaHU3M
byHKIIMOHUPOBaHMS HEGPOHA; POIIECC
00pa3oBaHUs MOYH.

VYcraHaBnuBaTh B3aUMOCBSI3U

MEKy CTPOEHHEM OPTraHOB
BBIJICIICHUS U UX () YHKIASIMHU

B OpraHu3Me
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9.11 | 3amura y OpraHu3MoB 3ammuTa y OpraHu3MoB. 3aiura PackpsiBaTh copepkaHie TEPMUHOB U
y OJTHOKJIETOYHBIX OpraHu3MoB. CHOphl | MOHATHN: KaIcyJsa, SHA0CIOpa, LIUCTA,
OaKTepuil U LUCTHI MPOCTEHIIMX. KYTHKYJa, CpECTBA [TaCCUBHOU
3ammuTa y MHOTOKJIETOYHBIX PACTEHUM. | 3aIIHUTHI, CPEACTBA XUMUUYECKOM
Kytukyna. Cpencrsa macCuBHOUM U 3aIIUThI, KOXKHBIE TIOKPOBHI,
XUMHUYECKOU 3a1TuThl. OUTOHITUIBIL. MMMYHUTET, HUMMYHHAsl CHCTEMA,
3anmTa y MHOTOKJIETOUHBIX )KUBOTHBIX. | aHTUT€H, AHTUTEJIO.
[TokpoBbI ¥ UX TPOU3BOHBIE. 3alUTa | XapaKTEPU30BATh BUJIbI 3AIIUTHI
opraHusMa Y OJTHOKJIETOYHBIX U MHOTOKJIETOUYHBIX
ot Oone3neit. IMMyHHas cuctema OpPTraHU3MOB.
yenoBeka. Kietounblit u rymMmopanbsHbiii | ONKUCHIBATE CTPOCHUE KOKHBIX
UMMYHHUTET. BpoKIEHHBIN U MIOKPOBOB U UX MPOU3BOIHBIX.
pUOOPETEHHBIN crienupruuecKuit Paznuuath Ha H300paxKeHUAX (CXeMax,
UMMYHHUTET. Teopust KIOHAIBHO- TaOJIMIIaX, MYJISKAaX) OpraHbl
cenextuBHOro umMmyHnuterta (I1. Dpaux, | UMMYHHOH CHCTEMBI YeJIOBEKa.
®.M. Bepner, C. Toneraga). YcraHaBiIMBaTh B3aUMOCBSA3U MEXKIY
BocmanutenbHbie OTBETHI OPraHU3MOB. | CTPOCHUEM OPIaHOB 3aILUTHI U UX
Ponp Bpok1EHHOrO UMMYHHTETA GyHKIMSAMH B OpTaHU3ME
B Pa3BUTHUU CUCTEMHBIX 3a00JIEBaHUM.
JdemoHcTpanumn
Tabanib! 1 cxeMbl: «Koxa»,
«MmmynuTteT», «CTpoeHue cTeds»,
«CTpoeHHEe TUCTOBOM TUTACTUHKU»

9.12 | Pa3znpaxumocTh PaznpaxxumocTs u perynsuus PackpeiBaTh conepxaHne TEPMUHOB U

U perymsiuus
Yy OPraHu3MOB

y Opranu3MoB. Pazgpaxxumocts
Y OJTHOKJIETOYHBIX OPTaHU3MOB.
Takcucel. PazipaxxumMocCTh U peryisnus

TOHATHI: Pa3APAKUMOCTh, PETYJISIIHS,
TaKCHCBI, POCTOBBIC BEIICCTBA
(aykcuHBI), HEpBHAs CUCTEMA,
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y pactenuil. POCTOBbIE BellIECTBA U UX
3HAYECHUE.

Hepsnas cucrema u pediaekropHas
peryisiuus y ;kMBOTHbIX. HepBHas
cucTtemMa U €€ OTAENbl. DBOJIOIMOHHOE
YCJIO0XKHEHHUE CTPOCHUSI HEPBHOM
CHUCTEMBI y )KMBOTHBIX. OTI€IIbI
TOJIOBHOTO MO3ra MO3BOHOYHBIX
KUBOTHBIX. Pediiekc u pedaekropHas
nyra. be3yClnoBHbBIE U YCIIOBHBIE
pediiexcsl.

I'ymopanpHas peryndanus u
SHIOKPUHHAS CUCTEMA KUBOTHBIX U
yenoBeka. JKenesbl 3HIOKPUHHON
CHCTEMBI U UX TOPMOHBI. JlercTBHE
TOPMOHOB. B3auMoCBsI3b HEpBHOU U
SHJIOKPUHHOM cuctem. [ 'unoramamo-
runodurzapHas cucTema.
JdemoHcTpanumn

[optper: U. I1. [TaBnos.

Tabmwuiel u cxeMbl: «CTpoeHHE
ruapb», «CTpOCHUE TIIIaHAPUNY,
«BHYTpeHHEE CTPOCHUE JOKIAEBOTO
yepBs», «HepBHas cuctema pbiO»,
«HepBHas cucreMa JISITyIIKN»,
«HepBnas cucrema
npecMbIKaromuxcsa», «HepBras

pednexkTopHas peryisiius, pediiekc,
pedekTopHas ayra, nepeaHui MO3T,
IIPOMEXKYTOYHBIN MO3T, CPEHUN MO3T,
MO3>KE€YOK, IPOAOJIrOBATHI MO3T,
BEreTaTuBHAsl HEPBHAS CUCTEMA,
ryMOpajibHasl peryJisiius, FOpPMOHBI,
SHAOKPUHHAS CUCTEMA, TUIIOTAIAMO-
runoduzapHas cuctema.
XapakTepu30BaTh pa3gpakKUMOCTh

Yy OJTHOKJIETOYHBIX OPraHU3MOB U
pedIEKTOPHYIO PETYISIUIO

Y )KHUBOTHBIX.

Paznuuath Ha H300paxKeHUAX (CXeMax,
TaOJIMIIaX, MYJISHKAaX) HEPBHYIO CHCTEMY
U €€ OTAEJbI; OTAENBI TOJIOBHOTO MO3ra
MO3BOHOYHBIX JKUBOTHBIX.

OnuchIBaTh TYMOPAIbHYIO PETYJIALIUIO
y )KHUBOTHBIX.

Pasnuyate Ha n300pakeHUsX (cxemax,
TabIuIax, MyJisKax) SHIOKPHHHYIO
CHUCTEMY )KMBOTHBIX U YEJIOBEKA.
Ha3piBaTh kemne3bl SHIOKPUHHOU
CUCTEMBI YEJIOBEKa U BhIpa0aThIBAEMbIC
VMU TOPMOHBL.

OnuceiBaTh 1€MCTBUE TOPMOHOB.
YcTraHaBIUBaTh B3AaUMOCBSI3U MEXKIY
CTPOEHUEM OPraHOB HEPBHOM U
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cuctema ntui», «HepBHas cucrema
MiIeKonuTaroumx», «HepBHas cucrema
YyeJioBeKa», « JHAOKPUHHAS CUCTEMA,
«Pedrexc».

Oo6opynoBanue: MOJENN TOJIOBHOTO
MO3Ta Pa3InYHbIX JKUBOTHBIX

HHJOKPUHHOM CUCTEM U X DYHKLUSIMU
B OpraHU3Me.

XapakTepu30BaTh HBOJIIOLUOHHOE
YCIIOKHEHUE CTPOEHUSI HEPBHOMN
CUCTEMBI Y )KUBOTHBIX

Hroro yacoB o teme 17
10. | Tema «PASMHOXEHHUE U PABBUTUE OPTAHU3MOB»
10.1 | ®opmbl pa3MHOKEHUS 1 dopMbI pa3MHOKEHHS OPTaHU3MOB PackpriBaTh copepikaHue TEPMUHOB U

OpraHu3MoOB

0ecrosoe (BKIIIOUast BEr€TaTUBHOE) U
1oJjioBoe. Buapl 6ecrnonoro
Pa3MHOKEHUS . TOUKOBAHUE,
criopyssinusi, parMeHTaIus,
KJIOHUpOBaHHUE.

JdeMoHcTpanuu

TabGnuie! U cxeMbl. «BeretatuBHoe
pasMHOXXeHHue», « TUIThl 6ecIoI0ro

pa3sMHOXKEeHUs», «Pa3MHOKEHHE
XJIaMUOMOHAAE», «Pa3sMHOXeHNE
ABIJIEHBI», «Pa3MHOKEHUE TUIPHI»

TIOHATHH . pa3MHOXKECHHE, ITPOCTOE
JEJICHHE, TIOYKOBAHUE, CIIOPYJISIIHS,
BEreTaTUBHOE pPa3MHOKEHUE,
dbparmenranusi, KIOHUPOBAHUE, TAMETHI,
criepMato3ou/] (CriepMuii), SUIEKIIeTKa,
3Ur0Ta, KOHBIOTALIHS.

[lepedyuciasaTb 0COOEHHOCTH OECIIOIOTO
Y TIOJIOBOTO Pa3MHOKEHHSI OPTaHU3MOB.
XapakTepu3oBaTh CYIIHOCTh U (POPMBI
O€CII0JI0TO Pa3MHOKEHUSI OPraHU3MOB;
OuoJornYecKkoe 3HaueHnue 6EeCroIoro
pPa3MHOKECHHUSI.

Paznuuate cnopy kak
CHEIUATM3UPOBAHHYIO KIIETKY,
MpeAHa3HAYCHHYIO JUIsl OECIOJIOoro
pPa3MHOXEHHUS, U CTIOPHI OAKTEPHUIA.
OOBSICHATH IPEUMYIIECTBA MTOJIOBOTO
pa3sMHOXKEHHS HaJ O€CIIOIBIM.
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PackpbIBaTh poJib KIIOHUPOBAHUS B
CEJIEKIIMM U CENIBCKOM XO3SMCTBE

10.2

IlomoBoe
Pa3MHOXKECHHUE.
Merios

[TosoBoe pasmuoxenue. [lonoseie
KJIETKH, WK raMeTbl. Menos. Ctaguu
Mmeio3sa. [loBegenne xpoMocoM

B Meio3e. Kpoccunrosep.
buonornueckuii cMpICa MeH03a U
IIOJIOBOTO Mporecca. Meno3 u ero
MECTO B JKM3HEHHOM ITHKJIC
OPraHu3MOB.

JdemoHcTpanuu

Tabauib! ¥ cxeMbl: «Meio3»,
«XpOMOCOMBI»

PackpsiBaTh copepkaHre TEPMUHOB U
MOHATHI . MEH03, OMBaJICHTEI,
KPOCCHUHTOBEp, MHTEPKUHES,
HE3aBUCUMOE paCIpECIICHNUE;
KPOCCHHTOBED.

Pasnuuare Ha n300pakeHUsX (cxemax,
TabJIUIAaX) ¥ MUKpOIIpernapaTax 3peible
[IOJIOBBIE KJIETKA MJICKOIIUTAIOIINX U
OpraHbl Pa3MHOXEHHUS BBICIIINX
pacTeHU.

PackpsiBaTh CYIIHOCTH M€03a,
XapaKTepU30BaTh €r0 OTACIbHbIC
CTaJIHH.

OnpenensaTe MECTO Meio3a

B JKM3HEHHBIX ITUKJIaX Pa3IUYHbIX
OpPTaHU3MOB.

OOBsACHATH OMOJIOTMYECKUI CMBICI
KPOCCHHI'OBEPA, ONMUCHIBATH €TO
MEXaHH3M.

CpaBHUBATh MEH03 C MUTO30M,;
paszIn4aTh OTACIbHBIC UX CTaIuU

Ha MUKpOIIpenapaTax u n300pakeHUsIX
(cxemax, TabnmIax).

PackpbIBaTh 3BOJIIOIIMOHHOE 3HAYCHUE
MOJIOBOTO Pa3MHOKEHHUS OPTraHU3MOB

78



denepanbhas pabouas mporpamma | buonorus. 10-11 xiaccesr (yriayOnaéHHBIN ypOBEHb)

10.3 | I'amerorenes. [IpenzapoasiiieBoe pa3BUTHE. PackpbIBaTh coepxaHue TEPMUHOB U
Oo6pa3oBanue u I'ameTorenes y »kuBoTHBIX. I1o0BBEIE IIOHATUI . TAMETOI€HES3, CIIEPMATOICHE3,
pa3BUTHE MOJOBBIX xene3pl. OOpazoBaHue U pa3BUTHE OOTr€HE3, CEMEHHHKH, SUYHUKH,
KJIETOK IIOJIOBBIX KJIETOK. CIlepMaToreHes u CIIEpPMATOTOHHH, CLIEPMATOLIUTHI,

ooreHes. CTpoeHue MOJI0BBIX KIETOK. CIIEpMaTU/bl, CIEPMATO30UIbI,
OmogoTBOpEHNE U AMOPUOHATBHOE OOTOHHWH, OOLIUTHI, MOJSIPHBIE TEJIBLIA,
pa3BHUTHE KUBOTHBIX. CIOCOOBI AUIEKIIETKA, aKpocoMa.
OIUIOJOTBOPEHUS . HAPYKHOE, [lepeyucnsaTh cTaiuy raMeToreHesa
BHyTpeHHee. [[apTeHorenes. y JKUBOTHBIX.

JdemoHcTpanuu OmnuceiBaTh NpoOLIECC TAMETOrEHE3a U
Tabauiel u cxeMbl: «I'ameTorenes», €ro MEepUObl, CTPOEHUE MOJOBBIX
«CTpoeHune AULEKIETKH U KJIETOK.

CIIEPMATO30U1a». Paznuuate ocobeHHOCTH
OO0opyaoBanue: CBETOBOM MUKPOCKOIT; | CIEPMATOI€HE3a U OOreHE3A.
MUKPOIPENApaThl SHIEKIETOK U OnuceIBaTh IPOLECCH OCEMEHEHUS U
CIIEpPMAaTO30U/10B. OIJIOIOTBOPEHMSI, Pa3HbIE BAPUAHTHI
JlabopaTopHas padora «l3yueHue MapTEeHOreHe3a

CTPOEHUS MOJIOBBIX KJIETOK Ha TOTOBBIX

MHUKpOIIpernapaTax»

10.4 | UnauBugyansHOe NunuBryambHOE pa3BUTHE PackpeiBaTh conepxaHne TEPMUHOB U
pas3BuTHe OpraHu3MoB (OHTOTEHE3). IIOHATUN: OINIOAOTBOPEHHUE, 3UTOTA,
OpPraHU3MOB — OMOpuosorus — Hayka O pa3BUTHU OJlacTomMep, aKpOCOMHas peakuus,
OHTOTEHE3 opraHusMoB. Mopgozeenes — oona IIPOHYKJIEYC, TAPTEHOT€HES,

U3 271a6HBIX NPOOIEM IMOPUOTOUL.
Konyenyus mopghozcernos u mooenu
mopgoeenesa. Ctaguu SMOpHOTEHE3A
KUBOTHBIX (Ha MIpUMEPE JISTYIIKH).

sMOpuoreHes, apodseHue, 6aacryna,
MOpYyJIa, racTpyJsia, Heupya,
OpraHOT€HE3, FKTOJIepMa, ME30IEPMa,
SHTOJIEpMA, 11€JIOM, HEpBHas TPyOKa,
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Hpob6nenue. Tunsl 1poOaeHus.
Jemepmunuposantoe u
HeoepMUHUPOBaHHoe OpobeHue.
bracmyna, munwt 6aacmyn.
OcobenHoctu ApoOIIeHUs
MJIEKOITUTAIOITUX. 3apObIIICBHIC
aMCTKM (racTpysisaius). 3akiaaKa
OpPraHOB U TKaHEW U3 3apOBIIIEBBIX
JUCTKOB. B3auMHOe BIUSHUE YacTeH
Pa3BUBAIOIIETOCS 3apOIbIIIa
(smOproHambHAS HHAYKIINSA). 3aKIaaKa
IJIaHa CTPOCHUS KUBOTHOT'O KaK
pe3yabTaT HePAPXUICCKHUX
B3aUMOJEMCTBUU IeHOB. BiusHue
Ha YMOPUOHATBHOE PAa3BUTHE
pa3IMYHBIX (aKTOPOB OKPYKAIOIICH
Cpepbl.

JdeMoHcTpanuu

[Toptper: X. [lIneman.

Tabmwuiel 1 cxeMbl: «OCHOBHBIC CTa U
OHTOTEHE3a».

Oo6opynoBanue: Mmojenb «Luki
Pa3BUTHS JIATYIITKH»

X0pJa, KUIlleuHas TpyOka.
OnpenensiTe SMOPUOHATBHBINA EPUO]T
pa3BUTHUS OPTaHU3Ma U ONICHIBATH
OCHOBHBIE 3aKOHOMEPHOCTH
Ipo0sieHust — o00pa3oBaHue
OJIHOCJIOMHOTO 3apo/ibIllia — OJIACTYIIbI;
3aBUCUMOCTb X0/1a IpOOJICHUS

OT KOJIMYECTBA JKEJITKA B SIHIEKIIETKE;
racTpyJIALMIO U OPraHOTEHES.
OObsicHATH dTanbl AudHepeHInpoBKU
TKaHEeH, 00pa30BaHUs OPraHOB U CUCTEM
OpraHoB.

XapakTepu30oBaTh PETYISALHUIO
AMOPUOHAIBLHOIO Pa3BUTHS;
JETEPMUHALIMIO U SMOPHOHAIBHYIO
UHAYKLHIO; TEHETUYECKUNH KOHTPOJIb
pa3BUTHSL.

OO0CHOBBIBaTh BPEIHOE BO3/IEHCTBUE
Ta0AYHOTO JIbIMA U AJKOTOJISl HA X0/
AMOPUOHATBHOTO U
MOCTIMOPHUOHAIIEHOTO Pa3BUTHS
OpraHu3Ma YyelloBeKa

10.5

Poct u pa3zButue
YKUBOTHBIX

Poct u pa3BuTHE KUBOTHBIX.
[TocTaoMOpHOHATBHEII TIEPHUO.
[Ipsamoe m HenpsiMOe pa3BUTHE.
PazButre ¢ meramopdozom

PackpsiBaTh conepxaHue TEPMUHOB U
MOHSTHM . OHTOT'€HE3,
MOCTAIMOPHUOHAILHOE PA3BUTHE,
MeTtamopd o3, TUIMHKA, POCT, CTApEHUE,

80



denepanbhas pabouas mporpamma | buonorus. 10-11 xiaccesr (yriayOnaéHHBIN ypOBEHb)

y 0€CI03BOHOYHBIX U MO3BOHOYHBIX
YKUBOTHBIX. bUOIOrnYeckoe 3HaueHue
MPSIMOTO U HEMPSIMOTO Pa3BUTHUSI, UX
pacnpoCTpaHeHue B mpupoe. Tursl
pocTa JKUBOTHBIX. DaKTOPBI PEryISALUN
pocTa JKMBOTHBIX U yenoBeka. Ctaauu
NOCTAMOPUOHANIBHOTO Pa3BUTHS Y
YKUBOTHBIX U 4esioBeka. [lepuobl
OHTOTreHe3a yenoBeka. CTapeHue u
CMEPTh KaK OMOJIOTMYECKUE TTPOLIECCHI.
JdemoHcTpanuu

Tabauiet u cxemel: «IIpsamoe u
HEMpsIMOE pa3BuTue», «Pa3zButue
MaMCKOTO X)yKa», «Pa3BUTHE capaHun»,
«Pa3BUTHE JIATYILIKU.

IIpakTuyeckasi padora

«BpIsABIEHNE TPU3HAKOB CXOACTBA
3apOJBbIIIEH TO3BOHOYHBIX JKMBOTHBIX»

CMEPTb.

XapakTepu30BaTh NOCTIMOPUOHATIBHBIN
MEePUOJI Pa3BUTHS OpraHU3Ma U €ro
OCHOBHbIE ()OPMBI.

XapakTepu3oBaTh NPsIMOE pa3BUTHUE U
€ro MEePUO/IbI.

W3narate conpepkanue Teopuit
CTapeHUsl OPraHU3MOB.

OOBsACHITHL OMOJOrMYECKNI CMBICI
pa3BuTHs ¢ MeTamopdo3omM

10.6

PazmHoOxeHUE U
pa3BUTHE PACTCHUN

Pa3zmHOXeHME U pa3BUTHE PACTEHUM.
["ametodur u ciopodur. Metios

B JKN3HEHHOM LIMKJIC PACTCHUH.
ObpazoBaHue crnop B mpoiecce Meio3sa.
['amerorenes y pacTeHui.
OnnoaoTBOpEeHHE U pa3BUTHE
PaCTUTENBHBIX OPraHU3MOB. /[BOitHOE
OIUIOIOTBOPEHUE Y LIBETKOBBIX
pactenuil. OOpa3zoBaHUE U pa3BUTHE

PackpsiBaTh coiepkaHie TEPMUHOB U
MOHATHI: TameToduT, criopodur,
aHTEPUANH, APXETOHUH, 3aPOCTOK,
Meracropa, 3apOAbIIIEeBbI MENIOK,
CUHEPTH/Ibl, aHTUIIO/IbI, MUKPOCIIOPA,
MBUIBLIEBOE 3€PHO, IBOMHOE
OIJIOJOTBOPEHUE, POCT, MEPUCTEMA,
KaMOui, Iepuoibl OHTOTE€HE3a
LBETKOBBIX PACTEHHUM.
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CEMCHH.
MexaHu3Mbl peTyJalud OHTON€HE3a
Yy PACTEHHUM U KUBOTHBIX.
JdemoncTpanuu

Hoptper: C. I'. HaBamux. TaGauiis
U CXEMBbI: «/[BOWHOE
OIUIOIOTBOPEHUE Y IBETKOBBIX
pactenuii», «CTpoeHue cemsiH
OJTHO/IOJIBHBIX U JIBYAOJIbHBIX
pacTteHuin», « Ku3HEHHBIN UK
MOPCKOM KamycThl», « KU3HEHHBIN
UK MXa», <« KU3HEHHBIN UK
MarnopoTHUKa», « KU3HEHHBIN UK
COCHBIY.

JlaGopaTopHasi padorta

«CTpoeHHre OpraHoOB Pa3MHOKECHUS
BBICIIIUX PACTCHUI»

XapakTepu3oBaTh 0COOCHHOCTH
0€cI10JIOT0 U MOJIOBOT0 Pa3MHOKEHMUS
LBETKOBBIX PACTCHUM.

Boiaenars 0coOOEHHOCTH MPOTEKaHUS
raMeTOreHe3a y IBETKOBBIX PACTECHUM.
OmnuceiBaTh NpoOLIECC IBOMHOTO
OIUIOJOTBOPEHMS Y IIBETKOBBIX
pacTeHuil U OOBSICHATH €ro
MIPEUMYLIECTBA 10 CPABHEHUIO

C OIUIOJOTBOPEHUEM Y CIIOPOBBIX U
rOJIOCEMEHHBIX

Htoro 4acoB 1o teme 8
11 | Tema «I'eHeTHKA — HAYKA 0 HACJIEJACTBEHHOCTH U U3MEHYUBOCTH OPTaHU3MOB»
11.1 | Uctopus cranoBnenus 1 u HcTopus CTaHOBIIEHUS U PA3BUTHUSA PackpeiBaTh conepxaHre TEPMUHOB U

Pa3BUTHSI TCHETUKH
KaK HaAyKu

TeHETHKHU KaK HayKu. PaGoThl

I'. Mengens, I'. ne @puza, T. Moprana.

Ponb oTeuecTBEHHBIX YUEHBIX

B Pa3BUTUU FeHETUKU. PabOThI

H.K. KoarsnoBa, H.M. Basuiosa,

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

MOHATHN . TCHETHKA, TCH.
JleMOHCTpUpPOBATH 3HAHUS UCTOPUU
BO3HHMKHOBCHHS I'€HETHKH.
XapakTepru30BaThb OCHOBHBIE 3TaIlbl
Pa3BUTHUS TEHETUKHU KaK HAYKH
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0. A. ®ununuenko, H.B. Tumodeena-
Pecosckoro.

JdemoncTpanuu

Iloprpetsl: I'. Mennens,

I'. e ®@pus, T. Mopras,

H. K. Konsnos, H. 1. BaBuios,

A. H. benozepckuii,

I'. . Kapneuenko,

0. A. ®dununuenko,

H. B. Tumodees-PecoBckuit

11.2 | OcHOBHBIE TTIOHATHUA U
CUMBOJIbI T€HETHKH

OCHOBHBIE TEHETHYCCKHUE TTOHATHUS H
CHUMBOJIBI. [ 'OMOJIOTHYHBIE XPOMOCOMBI,
aJUleJIbHBIE TEHBI, aJIbTEPHATUBHBIC
MPU3HAKHU, TOMUHAHTHBINA U
pELIECCUBHBIN MTPU3HAK, TOMO3UTOTA,
TeTEePO3UTOTa, YNCTAs JIMHKS, THOPUIBI,
reHoTurn, ¢eHoTurl. OCHOBHBIC METO/IbI
T€HETHUKH . THOPUI0TIOTUUSCKUH,
IUTOJOTUYECKUMN, MOJICKYJISIPHO-
F€HETUYECKHM.

JdemoHcTpanumn

Tabmumpel: «KMeToabl TEHETUKUY,
«CXeMBbI CKpeIBaHUS».
JlaGoparopHasi padora

«JIpo3odmira kak 00BEKT TeHETHIESCKUX
HCCJIEIOBAHUI»

PackpeiBaTh conepxanre TEPMUHOB U
MOHATHI: HACJIEACTBEHHOCTb,
HacJieI0OBaHWEe, U3BMEHYUBOCTh, TEHOTHII,
(GhEHOTHII, TEHOM, JIOKYC, XPOMOCOMBI,
aJlIeNIbHbIe TeHbI (aJljIenn),
aJbTEpHATUBHBIC TPU3HAKH,
TOMO3UI0Ta, T€TEPO3UTO0TAa,
JIOMUHAHTHBIA MIPU3HAK, PELIECCUBHBIN
MIpY3HAK, YUCTas JIMHUS, THOPUJIBI.
[Tonp30BaTHCSI TEHETHYECKOM
TEPMHUHOJIOTUEN U CUMBOJIUKOU

JUTSA 3aIIACH CXEM CKPEIIUBAHUS

HToro 4acoB 1o teme
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12 | Tema «3aKOHOMEPHOCTH HACJIEACTBEHHOCTH»

12.1 | 3akoHOMEpHOCTH 2 MoHorubpuiHoe CKpeBaHHe. PackpsiBaTh copepkaHie TEPMUHOB U
HacJIeJOBaHUA [IepBblii 3aKk0H MeHaens — 3aK0H MOHSITUN: MOHOTUOPHUIHOE
MPU3HAKOB. eAMHOO00pa3usi THOPUJIOB MEPBOTO CKpEIIMBAHUE, YUCTOTA TAMET,
MonorubpuaHoe nokoJieHus. [IpaBuino JOMUHUPOBAHUS. | JTOMUHUPOBAHUE, PACILICIIICHUE
CKpEIIIMBAaHUE Bropoii 3akoH Menaens — 3aKkoH MIPU3HAKOB.

paciliernieHus TPU3HAKOB. OmnuceiBaTh onbITH ['. Menaens
[{uTosIOrNUecKre OCHOBBI 110 M3YYECHUIO HACIIEIOBAaHUS OTHOU
MOHOTHOPHUTHOTO CKPEIIHUBAHUSI. napel MIPU3HAKOB Y TOPOXa MOCEBHOTO.
I'unores3a YUCTOTHI FaMeT. [TpuBoUTH (POPMYITUPOBKH MIEPBOTO U
JdemoHcTpanumn BTOpOro 3aKk0HOB I'. Menaens (3akoHa
[loprper: I'. MeHuens. eAuHOO00pa3us THOPUJIOB ITEPBOTO
Tabuwmiel u cxeMbl: «[lepBblii 1 BTOPOH | TTOKOJICHUS, 3aKOH pacIIeIICHUs
3aKOHbI MeHaens». NPU3HAKOB) U OOBSICHATH MX
OO6opyaoBanue: MOJIENb LIUTOJIOTUYECKUE OCHOBBI.

ISl IEMOHCTpAlMU 3aKOHOB CocTaBisTh CXeMbl MOHOTHUOPHUIHOTO
eIMHO00pa3us THOPUIOB MEPBOTO CKpELIMBAHUS U PEIIaTh TCHETUYECKUE
MOKOJICHHUS U PACIICTUICHUS MPU3HAKOB; | 3aJJa4l HA MOHOTHOPUIHOE

CBETOBOW MHUKPOCKOII, MUKPOIIPENApaT: | CKpEIlMBaHUE

«Jlpozoduia».

IIpakTuyeckas padora «l3yuenue

PE3YIHTATOB MOHOTHOPHUIHOTO

CKpENIMBAHUS Y TPO30(PUITHI»

12.2 | Ananmsupyromee 1 AHanuzupymoniee CKpeluBaHue. PackpsiBaTh coiepkaHie TEPMUHOB U
CKpELIUBaHUE. [IpomMeKyTOUHBIN XapaKTep MOHATUI . aHAIU3UPYIOLIEE
Henosnnoe HaclienoBaHud. Pacuierienue CKpEIIMBAaHUE, HETIOJIHOE
JOMUHUPOBAHHE MPU3HAKOB MPU HETIOJTHOM JIOMUHUPOBAHKE, KOJOMUHUPOBAHUE.
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JTOMHUHUPOBAHUHU.
JdemoncTpanuu

Tabauilbl ¥ cXeMbl: « AHAIU3UPYIOIIEE
cKpemuBanue», «Hemnomnnoe
JTOMUHUPOBAHUE»

CocTaBIATh CXeMbI aHATU3UPYIOLIETO
CKPEIIMBAHUS U PelIaTh FTCHETHYCCKUE
3aJ1auu Ha aHAJIM3UPYIOIICe
CKPEIIMBAHUE M HETIOJIHOEC
JTOMHHHUPOBaHHE

12.3 | Aurubpunnoe JuruOpuaHoe ckpeuuBanue. TpeTuii PackpsIBaTh copepkaHie TEPMUHOB U
CKpEILBaHUE 3aK0H MeH el — 3aKOH He3aBUCUMOTO | MOHATHI: AUTHOPUIHOE CKpEUIMBaHuUE,
HaCJIEJ0BaHUs PU3HAKOB. (hEeHOTUTTUYECKUHN pauKall.
[utonornueckue OCHOBBI OnuceiBath onbIThl ['. Menaens no
JUTUOPHUIHOTO CKpPEITUBAHUS. M3YUYEHHUIO HACIEN0BaHUA IBYX Map
JdemoncTpanumn MIPU3HAKOB Y TOPOXa MOCEBHOTO.
[loprper: I'. MeHnuens. [TpuBOoIUTH POPMYIUPOBKY TPETHETO
Tabuuiel u cxeMbl: « TpeTuit 3aKoH 3akoHa ['. Mennens (3akoHa
Mennens». HE3aBUCUMOI'0 HaCJIEI0BaHUs
OO6opyaoBanue: MOJIENb NPU3HAKOB) U OOBSICHATH €T0
JUISL IEMOHCTPALUU 3aKOHA LUTOJIOTUYECKUE OCHOBBI.
HE3aBHCUMOI'0 HACJIEI0BAHUS [IpyMeHAT MaTEMAaTUYECKUM PACUET C
IIPU3HAKOB; CBETOBOW MUKPOCKOIT, MOMOIIBI0 PEHOTUITUYECKOTO paguKaa
MUKpompemnapart «/[po3oduma». Y METOJIa IEPEMHOKEHUS BEPOSTHOCTEN
IIpakTHyeckas paGora BAPUAHTOB PACIICIUIEHUS TPU3HAKOB Y
«3yuenue pe3ysibTaToB MOTOMKOB 10 (DEHOTHUTTY ¥ TEHOTHITY.
TUTHOPUIHOTO CKPEIIUBAHUS CocTaBiATh CXeMbl TUTHOPUIHOTO
y Ip030(pUIIBI» CKPCIIMBAaHUS U PEUIaTh TEHETUUECKUE
3a/1a4ud Ha TUTUOPUIHOE CKpPEIMBAHUE
12.4 | CuenieHHoe CuenuieHHOE HacleA0BaHUE MPU3HAKOB. | PackpbiBaTh coiepKaHie TEPMUHOB U
HacleJI0BaHUEe Pa6otsl T. Moprana. CrenieHHoe MOHATHH . CHEINICHHOE HAacCIeJOBaHUE,
MPU3HAKOB. HACJIEIOBaHNE T'€HOB, HAPYIIECHHE HapylIEHUs CUETUICHUS T'€HOB,
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XpOMOCOMHas TEOpUs
HACJIEICTBEHHOCTH

CLEIUICHUS MEXIy T€HaMH.
XpOMOCOMHasl TEOPHUS
HACJIEICTBEHHOCTH.
JdemoncTpanuu

Hoptper: T. Mopras.

Tabauikt 1 cxeMbl: «CHenjaeHHOoe
HacJEeJ0BaHUE NPU3HAKOB

y IpO30(UIIBI»,

Oo6opynoBanue: MOJEIb

JUISl JEMOHCTPALMU CLETNIEHHOTO
HaCJIE0BaHUs MPU3HAKOB.

KPOCCHUHIOBEp, peKOMOHHAIINS T'€HOB,
I€HETUYECKHUE KapThl, MOPTraHUaa.
[TpuBOoAUTH POPMYIUPOBKH 3aKOHOB
MopraHa (3aKoHa CIICTIIEHHOTO
HACJIEJ0OBaHUs T€HOB U 3aKOHA
HAPYIICHHS CUETUICHUS MEX/y TeHAMH)
U OOBSACHATH UX IUTOJIOTMUECKHE
OCHOBBI.

IlepeunciisiTe OCHOBHBIE TTOJI0KEHUS
XpPOMOCOMHOM T€OPUH
HACJIECTBEHHOCTH.

Pemrats renernueckue 3agauu

Ha CLEIUIEHHOE HACJIEI0BAHNUE T€HOB U
HapyLICHUE CLEIICHUs MEXAY 'eHaMU

12.5

I'eneTuka mona

['eneTnka nosa. XpoOMOCOMHBIN
MEXaHU3M ONpEIEeIICHHS T0JIa.
AyTOCOMBI U MIOJIOBBIE XPOMOCOMBI.
['oMorameTHbIil ¥ reTeporaMeTHBIN
noJ1. I'eHeTnueckas CTpykTypa
IIOJIOBBIX XpoMocoM. HacnenoBanue
IIPU3HAKOB, CLIETUIEHHBIX C MTOJIOM.
JdemoHcTpanumn

Tabanib! 1 cxeMbl: «I eHeTHKa Imosa»,
«Kapuotun yenoseka», «Kapuorun
npo30dubr», «KapruoTHIl MITUTIBI»

PackpsiBaTh cofepKkaHNE TEPMUHOB U
MOHSTUI: ayTOCOMBI, TIOJIOBBIE
XpOMOCOMBI, TOMOTaMETHBIH 01,
reTepOraMeTHBIN TOJ.

OOBSICHATH XPOMOCOMHBIN MEXaHU3M
ONpPEAEIIEHHUS T10J1a y OPraHU3MOB.
[IpuBOAUTE MPUMEPHI HACTIEIOBAHUS
MIPU3HAKOB, CLEIJIEHHBIX C ITOJIOM.
CocTaBlTh CXEMbI CKPEUIMBAHUS U
pelaTh reHETUYECKUE 3a/1a4n Ha
HacJIeI0BaHNE PU3HAKOB, CLUETUIEHHBIX
C IIOJIOM.
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[TpuBOANTH IPUMEPHI TEHETUIECKUX
3a0osieBaHUM U 1ePEKTOB

y OpraHU3MOB, CBSI3aHHBIX C TIOJOBBIMU
XpOMOCOMaMH

12.6 | 'eHoTum xak
LIEJIOCTHASL CUCTEMA

I'enoTum kKak 11€JIOCTHASI CUCTEMA.
[ternoTponust — MHOXKECTBEHHOE
JnercTBue reHa. MHOXXECTBEHHBIN
ajuienus3m. Bzaumoencreue
HeaJJICJTbHBIX TCHOB.
KommnemeHnTapHoCTh. DnMCTa3.
[Tonumepusi.

['eHeTnUeCcKHil KOHTPOJIb PA3BUTHS
pacTeHHH, )KUBOTHBIX U YEJIOBEKA, a
Takke (GU3HUOJIOTMIECKUX MPOIECCOB,
MOBEJICHUS] 1 KOTHUTUBHBIX () YHKITUH.
I'eneTnueckue MeXaHU3MbI
CUMOMOreHes3a, MeXaHU3MbI
B3aNMOJICUCTBUA «XO341H — IMapa3zuT»
U «XO35IUH — MUKPOOHOMY.
['eHeTHUECKHE aCTIEKTHI KOHTPOJA U
W3MEHCHUS HACJICICTBCHHOM
nH(}OpMaIMK B TOKOJICHUAX KIIETOK

Y OPTraHU3MOB.

JdemoHcTpanumn

Tabauip!l 1 cXeMbl: KMHOKECTBEHHBIN
aren3M»; «B3anmMoaeicTBe TEHOB»

PackpeiBaTh copepxaHue TEPMUHOB U
MOHATHUN . MHOKECTBECHHOC JICHCTBUE
rena (rureioTponus),
KOMIUJIEMEHTapHOCTb, 3MUCTA3,
MOJIUMEPHS.

Omnpenensate GOpPMbI B3aUMOACHCTBHS
aJlJICIbHBIX U HEaJICJIbHBIX T'€HOB.
[TpuBOAUTH PUMEPHI TIIEHOTPOTTHOTO
NEeHUCTBUSA I'€HOB.

Pemate reneTnueckue 3a1a4u

Ha B3aMMOJICHCTBHE HealJIeIbHBIX
I'eHOB

HToro 4acoB 1o teme

10
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13 | Tema «3aKoHOMEpPHOCTH U3MEHYMBOCTH
13.1 | I3MeHYHUBOCTh 1 B3aumopelicTBre reHOTUIIA U CPEABI PackpeiBaTh comepxaHue TEPMUHOB U
MPU3HAKOB. Buabl npu GopMUPOBaHUH (EHOTHIIA. MOHATHI . N3MEHUYNBOCTB,
W3MEHYHUBOCTH N3MeHYHBOCTH MMPU3HAKOB. HEHACJIeICTBCHHAs U3MECHUNBOCTB,
KadecTBeHHBIE U KOJIMYECTBCHHBIC HACJICICTBCHHAS] N3MECHYUBOCTD.
npu3Hakd. Buapl N3MEHUYNBOCTH: CpaBHUBATh HEHACIEICTBEHHYIO
HEHACJIeICTBEHHAs M HACJIE/ICTBEHHAsA. | U3MEHUYMBOCTH C HACJIEICTBEHHOM.
JleMoHCTpanuu [TpuBOIUTH IPUMEPHI KAYECTBECHHBIX U
Tabauiiel 1 cxeMbl: «Busl KOJIMYCCTBCHHBIX MIPU3HAKOB
U3MCHYHUBOCTHY. OpPraHU3MOB, TIPOSIBIICHUN
OOopynoBaHue: XUBBIC U TepOApHBIC | Y OPraHU3MOB HEHACIIECCTBCHHON 1
AK3EMIUISIPbl KOMHATHBIX PACTEHUM; HACJIeICTBEHHON M3MEHUYMBOCTHU
pucytku (doTtorpadun) KUBOTHBIX
C Pa3IMYHBIMHU BUAAMU U3MEHUYHNBOCTHU
13.2 | MoaudukanmonHas 2 MoaudukanuoHHass "3MEHYHUBOCTb. PackpriBaTh copepkaHue TEPMUHOB U
U3MEHUYNBOCTh Ponb cpenst B popMupoBanuu HNOHATUIN: MOIU(DUKAIIMOHHAS, WIN

MOIU(PUKAIUOHHON N3MEHYUBOCTH.
Hopwma peakuuu npusHaka.
BapuanuoHnHbIi psa v BapyualmOHHas
kpuBas (B. Moranncen). CoiicTBa
MOIU(PUKAIUOHHON N3MEHYUBOCTH.
JdemoHcTpanumn

TaGuHIbl ¥ CXEMBI:
«MonaundukarmoHHass H3MEHINBOCTHY.
Oo6opynoBanue: XxuBbIe U repOapHbIE
HK3EMILISIPbl KOMHATHBIX PACTECHUH;
pucynku (poTorpadun) >KHBOTHBIX

dbenoTunMYecKasi, USMEHUYNBOCTD,
BapUaHTa, BapUAlMOHHBIN P,
BapuallMOHHAs KpUBasi, HOpMa
peaKuny NIpU3HaKa,

MOAU(UKAITUH.

XapakTepu3oBaTh CBOMCTBA
MOIU(PUKAIMOHHON H3MEHYNBOCTH.
[Toka3bIBaTh pOJb YCIOBHUM BHEIIHEN
Cpeabl B pa3BUTUU MOJUPUKALIMOHHOM
VM3MEHUYHUBOCTH Y OPTaHU3MOB.
Ctpouts BaprallMOHHBIE PAJIBI U
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¢ IpUMepaMy MOJIU(UKAITMIOHHON
VU3MEHUYHUBOCTH.

JlaGoparopHasi padora
«HccnenoBaHre 3aKOHOMEPHOCTEN
MOJU(PUKALUOHHON U3MEHYUBOCTH.
[TocTpoeHue BapualilMOHHOIO pslia U
BAPUALMOHHOU KPUBOM»

rpaux KpuBOM HOPMBI PEAKLIUU
MIPU3HAKOB Y Pa3JIMYHBIX OPraHU3MOB

13.3 | 'eHoTHIIMUECKAs I'enoTMnMueckass K3AMEHYUBOCTb. PackprsiBaTh copepkaHre TEPMUHOB U
U3MEHYMBOCTb. CBoiicTBa T€HOTUITUYECKOM MOHSATHH . KOMOMHATHBHASA
KomOuHaTHBHas U3MEHUYMBOCTU. BUIbI TeHOTUNTMYECKON | N3BMEHUNBOCTh, MyTaIllHOHHAS
U3MEHYUBOCTD M3MEHYMBOCTH . KOMOMHATHBHAS, W3MEHYUBOCTh, KOMOMHAIINU, MYTaIlHH.

MyTalOHHASI. XapakTepu3oBaTh CBOMCTBA
KomOuHaTuBHAs N3MEHYUBOCTb. FeHOTHITMYECKON N3MEHUYHNBOCTH.
Melio3 ¥ MoJIOBOM MPOLIECC — OCHOBA OnuceiBaTh MENMO3 U TTOJOBOM MPOILIECC
KOMOHMHATUBHON M3MEHYUBOCTH. KaK OCHOBY MPOSIBJICHUS] Y OPTaHU3MOB
Posip KOMOMHATUBHON H3MEHYUBOCTH KOMOHMHATUBHON M3MEHUYNBOCTH.

B CO3JIaHUU TCHETHYECKOIO IToka3bIBaTh HA KOHKPETHBIX MMPUMEPAX
pazHooOpa3us B Ipejienax 0aHOTO POJIb KOMOMHATUBHON N3MEHUYHUBOCTU
BHJIA. B CO3JaHUU T€HETUUECKOTO
JdemoncTpanumn pa3HOOOpa3us OPraHU3MOB B IpeeIax
Tabanim! ¥ cxeMmbl: «KoMOnHaTUBHAS OJIHOT'O BHUJIA.

N3MEHUYHUBOCTLY, «Melo3», CpaBHUBATh T€HOTUITNYECKYIO
«On10/10TBOPEHUE» M3MEHYUBOCTh C MOJU(PUKALIMOHHOM

13.4 | MyTtanuoHHas MyTanmoHHass "3MEHYUBOCTb. Bubl PackpeiBaTh congepxanne TEPMUHOB U
W3MEHYHBOCTb. MyTallMii: TeHHbIE, XPOMOCOMHBIE, MOHATHI: MyTaIlid, XpPOMOCOMHBIE
3aKOHOMEPHOCTH reHoMmHbIe. CTIOHTaHHBIC U nepectpoiiku (adbeppanun),
MYTaIlMOHHOTO WHYIIUPOBaHHbBIC MyTaIlMU. SIIepHbIC | TTOJUIIONIWS, aHEYIIJIOUIMS, MyTaHT,
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npouecca.
ONUreHeTuKa

Y IUTOIUIA3MATUYECKUE MYTAIUU.
ComaTtrueckre ¥ MoJIOBbIE MyTalUH.
[IprurHBl BOSHUKHOBEHUS My TallUU.
MyTareHsl 1 UX BIHUSHUE

Ha OpraHu3Mbl. 3aKOHOMEPHOCTHU
MYTaIlMOHHOTO Mpoliecca. 3aKoH
TOMOJIOTUYECKUX PSAJIOB

B HACJIEACTBEHHON M3MEHYUBOCTH
(H.H. BaBunoB). Buesiaepuas
W3MEHUYHUBOCTb U HACTEICTBEHHOCTD.
Inuzenemuka u INUSEHOMUKA,

POJIb dNUceHemuUyeckKux hakxmopos

8 HACIe008AHUU U USMEHYUBOCTNU
(eHomunuuecKux npuzHaKos

Y Op2aHUu3MOo8.

JdeMoHcTpanuu

Lloprpetsl: I'. [le @pus, B. MoranuceH,
H. 1. BaBunos.

Tabauiiel u cxembl: «I'eHeTHYECKHE
3a00/1€eBaHUs YETOBEKA», « BUIBI
MYTaIAN».

O0opynoBaHue: )KUBbIE U TepOapHbIC
HK3EMILISAPbl KOMHATHBIX PACTEHUH;
pucynku (dpoTorpadun) >KHBOTHBIX

C pa3NUYHBIMU BUJAMHU
VU3MEHUYHUBOCTH.

MYTarcHsbl.
IIpuBOAUTE pUMEPHI MYyTaLIU,
BCTPEUAIOIINXCS Y Pa3HBIX OPTaHU3MOB.
KnaccuduumpoBats MyTanuu

110 Pa3HbIM OCHOBAHUSM.

Pasnuuare Ha n300pakeHUsX (cxemax,
TaOJIMIaX) TCHHbIC MYTaI[1H,
XPOMOCOMHBIE MEPECTPOUKH PA3HBIX
BUJIOB: JI€JICINH, AYTUIMKAIUH,
TPaHCJIOKAllMM, UHBEPCUH; TCHOMHBIEC
MYyTall1H.

CpaBHHMBATh MEXTYy COOOM MyTaIluu
pPa3HBIX BUIOB.

XapakTepu3oBaTh CBOMCTBA
MYTallMOHHON U3MEHYUBOCTH.
Ha3zpiBaTh pUUUHBI MyTaIW,
BBISIBJISITh UCTOUYHUKH (hAaKTOPOB-
MYTarcHOB B OKPY’KAIOLLEH cpeae
(kocBeHHO).

[TpuBoUTH POPMYIUPOBKY 3aKOHA
TOMOJIOTUYECKUX PAZIOB U
HACJIEICTBEHHOW U3MEHYHUBOCTHU

H. W. BaBuioBa nu 000CHOBBIBaTh €r0
3HAYEHUE ISl TPAKTUKH CEITBCKOTO
X0351CTBA
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IIpakTHyeckas padora
«MyTauu y 1po30¢puibl (Ha TOTOBBIX

MHKpOTIpernapaTax)»
HToro yacoB o teme 6
14 | Tema «I'eHeTHKA YeJI0BEKa»
14.1 | 'eneTnka 4enoBeKa. 3 KapuoTun gyenoexka. MexayHaponHas | PackpeiBaTh coliepkaHHe TEPMUHOB U
MeToabl porpaMma MCCIIeIOBaHUs TeHOMa MOHATHI . CCKBEHHPOBaHUE, KapTa
M€ TUIMHCKOM yesoBeka. MeTobl U3y4eHUs] TEHETUKU | XPOMOCOMBI, POOAHI, HACJICACTBCHHBIC
T€HETUKHU YeJI0BEKA . TeHEATOTHYECKHIA, 007e3H1 (MOHOTCHHBIE, ITOJIMTEHHEIE,

OJIN3HELOBBIN, [UTOT€HETHYECKUIA,
MOMYJISLIMOHHO-CTATUCTUYECKUH,
MOJIEKYJISIPHO-T€HETUYECKHU.
CoBpeMeHHOE OnpeeIeHUe TeHOTHUIIA
ITOJITHOTEHOMHOE CEKBEHUPOBAHUE,
T€HOTUIIMPOBAHKE, B TOM YHCJIE

¢ noMoisto [1I1P-ananu3a.
HacinencrBennsie 3a00JI€BaHUS
yesioBeka. [ eHHbIe U XpOMOCOMHBIE
Oose3HH 4yelioBeka. bone3nu

C HACJICJICTBEHHOM
MPEPaACIIONOKEHHOCThHIO. 3HAUCHUE
MEIUIMHCKON I'€HETUKH

B MIPEJOTBPAIICHUYN U JICYEHUHN
reHeTHYECKHUX 3a00IeBaHUI YSJIOBEKa.
MeauKo-reHETUYECKOe
KOHCYJIbTUpOBaHUE. CTBOJIOBBIC
KiIeTKH. [loHaTHE «TeHeTHYeCKOro

I'€HHBIC, XPOMOCOMHBIE), MEIUKO-
Ir€HETUYECKOE KOHCYJIbTUPOBAHUE,
JIOpOJ0Bast TMArHOCTHUKA, aMHUOLICHTE3.
[lepeuncnsaTb 0COOCHHOCTH U3YUCHUS
T€HETUKH YEJIOBEKA U METObI
MEJIUIIMHCKON T€HETUKHU.
XapaKkTepu30BaTh METOAbI U3YUCHUS
T'CHETHKH YeJIOBeKa (TeHeaTOrnIeCKHi,
OJIN3HELOBBINA, [UTOT€HETHYECKHUH,
MOJICKYJIIPHO-TEHETUYECKHUI,
MOMYJIAIIHOHHO-CTATHC THYCCKU ).
OnuchIBaTh €U, 38]]a4U U JOCTHKEHUS
MEXIYHAPOAHOU NporpaMmel «I eHOM
yenoBeka». Paznuyarte Ha
n300pakeHusX (cxemax, TabiuIax)
KapThl XpOMOCOM (T€HETUIECKHE,
(du3nYeCcKue, CHKBCHCOBEIE).
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rpy3a». OTUYECKHE ACTIEKTBI
UCCJIeIOBaHUl B 00s1acTu
pPENAaKTUPOBAHUS TEHOMA U CTBOJIOBBIX
KJIETOK.

I'enetnueckuie pakToOpbl MOBBIILIEHHON
YyBCTBUTEJIBHOCTH YEJIOBEKA

K (pr3nyeckoMy U XUuMHUYECKOMY
3arpsA3HEHUIO OKPYKaIOLIEN Cpebl.
I'eneTnyeckas mpeapacnoyioKEHHOCTh
YeJIOBEKA K MaTOJIOTUSIM.
JdemoHcTpanuu

Tabauup! u cxemsl: «Kapuotun
YeJoBeKa», «MeToibl U3y4eHUs
TCHETUKH YesioBeKka», «['eHeTnueckue
3a00JIeBaHUs YETIOBEKa».
IIpakTuyeckasi padora
«CocCTaBJICHHE U aHAJIU3 POJIOCIOBHON»

OnuceiBaTh METOJIBI COBPEMEHHOTO
OTIpEICIICHHSI TCHOTHUIIA OPTaHU3Ma.
MIOJITHOTEHOMHOE CEKBEHHPOBaHNUE,
TCHOTUITMPOBAHUE, B TOM YHUCIIC

¢ nomoipro [11P-ananu3a.
XapakTepu30BaTh HACIEICTBEHHBIC
3a00JIeBaHUs YeJIOBEKA U 3a00JIEBaHUS
C HACJICJICTBEHHOM
IIPEIPacIoioKeHHOCThI0. CpaBHUBATH
T'CHHBIC, XPOMOCOMHBIC 0OJIC3HU
yeJI0BeKa U 00JIe€3HH

C HaCJIEACTBEHHOU
MIPEAPACTIONIOKEHHOCTHIO.
YcraHaBIMBaTh B3aMMOCBS3b MEXKTY
HAacJeICTBEHHBIMU 3a00JI€BaHUSIMHU

YeJI0BEKA U UX T€EHETUYECKOU OCHOBOIA.

OO0OO0CHOBBIBAaThH 3HAYEHHUE MEIUKO-
T€HETUYECKOrO KOHCYJIbTUPOBAHUS
B IIPEIOTBPAILICHUH U JICYCHUU
HaCJICJIICTBCHHBIX 3a00JIeBaHUI
YyeJI0BeKa

HUtoro 4yacos 1o TeMme 3
15 | Tema «CejieK1iusi OpraHu3MOB»
15.1 | OcHOBHEBIE TOHATHSA 1 JlomecTuKamus U CeIeKIus. PackpsiBaTh cojiep:kaHHE OCHOBHBIX

CCIICKII N

3apokIeHUE CENCKIINHU U
JIOMECTHUKAIIMU. Y YCHHUE
H.H. BaBunosa o LlenTpax

MOHATHU . CEJIECKINA, JTOMECTUKAIIH,
MIPUMUTHUBHASA CEJICKIIHS,
KOMOMHATUBHAS CEJIeKIIUsI, COPT,
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IPOUCXOKIEHUS U MHOT000pa3us

KYJIbTYPHBIX pacTeHuil. Poiib cenexuuu

B CO3JJaHUM COPTOB PACTEHUI U MTOPOJ]
*KUBOTHBIX. COpT, MOpOIA, IITAMM.
3aKOH rOMOJIOTUYECKUX PSATOB

B HACJIEJACTBEHHON M3MEHUYUBOCTH
H.N. BaBunosa, ero 3HaueHue 11
CEJICKIIMOHHON PabOTHl.
JdemoHcTpanuu

Iloprpeter: H. U. BaBuiios,

N. B. Muuypus, I'. /1. Kapneuenko,
IT. TI. JIykpanenko, b. JI. Actaypos.
Tabauiel u cxembl: «l{eHTpBI
MPOUCXOXKIEHUSI U MHOTO00pa3us
KYJbTYPHBIX PACTEHUI», «3aKOH
TOMOJIOTHYECKUX PSJIOB

B HACJIEZCTBEHHON N3MEHYUBOCTH.
JlabopaTopHas padora «l3yueHue
COPTOB KYJIbTYPHBIX PACTECHUU U
IIOPOJI TOMAIITHUX KUBOTHBIX»

opoJa, ITaMM.
[lepeuncisiTh OCHOBHBIE ATaIlb
Pa3BUTHS CEIIEKLIMM KaK Mpolecca u
HayKH.

XapakTepu3oBaTh COACPKAHUE YUCHUS
H. U. BaBunosa o LlenTpax
MIPOUCXOKICHUS U MHOTO0Opa3us
KYJIbTYPHBIX PACTCHUM.

[Toka3biBaTh LIeHTpHI IPOUCXOKICHUS U
MHOT'000pa3usi KyJIbTYPHBIX PACTCHUN U
[leHTpbl TOMECTUKAIIUM JOMAIITHUX
’KUBOTHBIX Ha KapTe MUpPA, CBI3bIBATh UX
MECTOITOJIOKEHHUE C OYaraMmu
BO3HUKHOBEHUS JIPEBHEHMIINX
[MUBWJIN3AIAHN.

CpaBHHMBATH COPT, OPOY, LITAMM

C BUJAMH-POANYAMMU.

O60CHOBBIBATH 3HAUYCHUE 3aKOHA
TOMOJIOTHYECKHUX PSAJIOB B
HACJIEICTBEHHOW U3MEHYHUBOCTHU

H. . BaBunosa i ceaeKIMOHHOU
paboTHI.

OnuceiBaTh NEPCHEKTUBBI
JIOMECTUKALMU U CO3JJaHUE HOBBIX
COPTOB KYJIbTYPHBIX PACTEHUH, TOPOJ]
JIOMAIIIHUX )KUBOTHBIX U IITAMMOB
MHKPOOPTraHU3MOB

93



denepanbhas pabouas mporpamma | buonorus. 10-11 xiaccesr (yriayOnaéHHbIN ypOBEHb)

15.2

MeTtoasl
CEJICKIIMOHHOM
pabotel. CoxpaHeHue,
M3y4YECHUE U
HUCIOJIb30BAHUE
FeHETUUECKHUX

pecypcoB

MeTtonbl CeNneKIMOHHON PabOTHl.
HckyccTBeHHBIN OTOOP: MaccoBbIi U
WHJMBUYaJbHBIA. DTalbl
KOMOUHAIIMOHHOM CEJICKIIUU.
HcnelTanue nponsBoauTenen

1o NoToMcTBYy. OTOOpP MO TEHOTHUITY

C IOMOUIBIO OIIEHKH (peHoTumna
MOTOMCTBA U OTOOP IO TEHOTUITY

¢ noMoiieto ananmuza JJHK.
HckyccTBEeHHBIN MyTareHe3 Kak MeTo/
CEJICKIIMOHHON PabOTHI.
PamuannoHHbIN 1 XUMUYECKUN
MyTareHe3 Kak MICTOUHHK MyTalui

y KyJBbTYPHBIX ()OPM OPTraHU3MOB.
Hcnonp30oBaHne reHOMHOTO
pEIaKTUPOBAHUSI U METOJIOB
pexkomOuHaHTHBIX JIHK my1s1 monmyuenus
MCXOJIHOT'0 MaTepuaa JJisl CEJIeKLUH.
[lonydyeHue noJUIUIOUI0B.
BuyTtpuBugoBas rubpuanzanus.
BIIM3KOpOICTBEHHOE CKPEIIMBAHUE, UITU
uHOpuuHT. HepoactBenHoe
CKpellMBaHUE, WU ayTOPUJIUHT.
['eTepo3uc u €ro NpUYMHBIL.
Hcnonp3oBanue rereposuca

B cenekuuu. OtnanéHnas
rubpuaunzanus. [Ipeononenue

PackpeiBaTh conepxaHne TEPMUHOB U
MOHSITUIN: UCKYCCTBEHHBIN 0TOOD,
MIPOU3BOAUTEIH, IKCTEPHED,
OJIM3KOPOJICTBEHHOE CKpEIIUBaHUE, WU
UHOPUJIUHT, HEPOJACTBEHHOE
CKpelIMBaHUE, WIN ayTOPUIUHT, YUCTAs
JIMHHS, TeTepo3uc (THOpUHAS CHIa),
T€HOMHOE pEeIaKTUPOBAHUE,
HMCKYCCTBEHHBIN MyTareHes, (akTophl-
MYyTareHbl, MOJUIIONU IbI, OTJaJEHHAS
rudpuan3aIys, CCKBEHUPOBaHUE.
XapaKkTepu30BaTh OCHOBHBIE METObI
CEJIEKLIMH PACTEHUI U )KUBOTHBIX:
HCKYCCTBEHHBIN 0TOOp U
TUOPUIU3AITHIO.

CpaBHMBATh MacCOBBII UCKYCCTBEHHBIN
0TOOp C MHIUBUYAbHBIM, TOKA3bIBATh
UX 3HAYEHHE JJIS CEJIEKIUU
KyJbTYPHBIX PACTEHUN U TOMAIIHUX
YKUBOTHBIX.

[IprBOAUTE KOHKPETHBIE ITPUMEPBI
OTJIaJIEHHOW TMOPUAN3ALNY B CEJICKIINU.
OnuceiBats onbIT I'. JI. Kapneuenko

10 TIPEOI0JICHUIO OECIIIIONUS
MEKBHI0BBIX THOPHJIOB.

Pasnuyare Ha n300pakeHUsX (cxemax,
TabJIUIaX) y OTICIBHBIX
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OecIu10/Iusi MEXBUJIOBBIX THOPHUIOB.
JIloCTr)KEeHUs CEeNIEKIIMU PACTEHUN U
KUBOTHBIX. «3e1€Has pegooyus».
CoxpaHeHuE U U3YUYEHHUE TEHETUUECKUX
PECYPCOB KYyJIbTYPHBIX PACTEHUM U UX
JTUKUX POAUYEH ISl CO31aHUSI HOBBIX
COpPTOB U TUOPHUIOB
CEIIbCKOXO03AMCTBEHHBIX KYJBTYP.
H3yuenue, coxpanenue u ynpasietnue
2EHEeMUYECKUMU Pecypcamu
CeNbCKOXO3AUCMBEHHBIX U
NPOMBICIOBBIX HCUBOMHBIX 8 YEJISIX
VAVHULeHUS CYUYeCBYIOWUX U CO30AHUS
HOBbIX NOPOO, IUHUUL U KPOCCOB, 8 MOM
yucse ¢ NpUMeHeHUuem CO8PEMEHHbIX
Memo008 HAYUHBIX UCCIe008AHUIL,
nepeoosuix uoell u NepcneKmueHbLx
MexXHON02UIL.

JdemoHcTpanumn

[Toptpersi: H. 1. BaBunos,

H. B. Muuypums, I'. /1. Kapneuenko,
H. bopnoyr, . K. benses.

Tabauibs! U cXeMbl: «MeToabl
cejekuun», «OTnaaéunas
rubpuauzanus», «MyrtareHes».
JlaGoparopHasi pabora «l3yueHue
METOJ0B CEICKIUHN

MpEICTaBUTENIE KOHKPETHOTO COPTA U
MOPOJBI XO35IMCTBEHHO LICHHBIE
MPU3HAKU, HEOOXOIUMbIC YETIOBEKY.
XapakTepru3oBaTh POJIb CEIICKIIUU

B 00€CIeueHnu MPoJOBOJIbLCTBEHHON
0€e30IMacCHOCTH YEJIOBCUYECTBA.
[IprBOIUTE KOHKPETHBIE PUMEPHI
JIOCTUKEHUH CENIEKIUU KYJIbTYPHBIX
PAaCTEHHUI U TOMAIIHUX KUBOTHBIX

B Poccun
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pacTeHun»

IIpakTHyeckas padora
«IIpuBHUBKa pacTeHUI».
IKceKypcusi «KOCHOBHBIE METO/IBI U
JOCTVIKEHUS CEJIEKLIMU PACTEHUN U
KHUBOTHBIX (Ha CEJICKIIMOHHYIO
CTaHIMIO, TUIEMEHHYIO (epMmy,
COPTOUCIIBITATENbHBIN YYaCTOK,

B TEIJIMNYHOE XO35MCTBO,

B J1a0OpaTOPHUIO arpOYHUBEPCUTETA WIIH
HAYYHOTO IICHTpPa)»

HToro yacoB o teme 4
16 | Tema «BHOTEXHOJIOIUs M CHHTETHYECKASI OHOJIOrHsI»
16.1 | buorexHoJIOrHUs KaK 1 OOBEKTHI, UCTIOTB3yEeMbIC PackpriBaTh copepikaHue TEPMUHOB U
HayKa U OTpacib B OMOTEXHOJIOTHUH, — KIIETOYHEIC H MOHSATHI . OMOTEXHOJIOTHS,
IIPOU3BOJICTBA TKaHEBBIE KYJbTYPHI, TpaguIIMOHHAS OUOTEXHOJIOTHS,

MUKPOOPTAaHU3MBbI, X XapaKTEPUCTHUKA.
TpanummonHas OMOTEXHOJIOTHS
xJ1ie0oneueHne, moayueHue
KHCJIOMOJIOYHBIX MPOIYKTOB,
BUHOJIEIMEe. MUKPOOHOIOTrHYeCKuit
cuHTe3. OOBEKTHI
MHUKPOOHOIOTHYSCKUX TEXHOJIOTHHA.
[IpousBoacTBO O€JIKa, aMUHOKHUCIIOT U
BUTAMUHOB.

JdemoHcTpanuun

Tabnuue! 1 cxeMbl. «Mcrons3oBanne

MHUKPOOHOJIOTHUUECKUN CUHTE3,
MHUKPOOHOIOTHYECKasT TEXHOJIOTHUSI.
[lepeyuncnsaTh HapaBICHUS
OMOTEXHOJIOTHH, 1SN U 3a7a4H,
CTOSILIIAE TIEpe]] OMOTEXHOIOTHUEH.
XapakTepu3oBaTb 0OBEKTHI,
HCIIOJIb3yeMble B OMOTEXHOJIOTHH, —
KJICTOYHBIC M TKAHECBBIC KYJIbTYPHI,
MHKPOOPTaHU3MBI.

OnuceIiBaTh OCHOBHBIEC METOIBI
TPaIUIIMOHHON OMOTEXHOJOTUHU U
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MUKPOOPIaHU3MOB B POMBILIIIEHHOM
IIPOU3BOJICTBE.

JlaGoparopHasi padora

«3ydyeHne oObeKTOB
OMOTEXHOJIOTUN,

IIpakTHyeckas padora
«ITonmyuyenne MOJIOYHOKHUCIIBIX
IPOYKTOB.

Ikckypeus «buorexnonorus —
Ba)KHEHIIasi MPOU3BOIUTEIbHAS CUJIa
COBPEMEHHOCTHU

(Ha OMOTEXHOJIOTUYECKOE
IIPOU3BOJICTBO)»

TOCTIKEHUST MEKPOOHOIOTHUECKON
TEXHOJIOTHUH.

OO0O0CHOBEIBAThH 3HAUYEHHUE
OHMOTEXHOJIOTUH

JIJIS CEJIbCKOXO03SIMCTBEHHOT'O
TIPOU3BO/ICTBA

16.2

OCHOBHEIC
HaIpaBJICHUS
CUHTECTUYECKOM
OHOJIOTHHI

Co3nanue TeXHOJIOTUi U
MHCTPYMEHTOB LIEJICHANIPABICHHOT O
U3MEHEHUS U KOHCTPYUPOBAHUS
TE€HOMOB C LEJIbIO NONYyYEHUs
OpPraHMU3MOB U X KOMIIOHEHTOB,
COJIEpIKalllUX HE BCTPEUAIOIIHECS

B IIpUPOe OMOCHHTETUYECKUE MY TH.
Knerounas naxenepusi. Meto bl
KYJIbTYPBI KJIIETOK U TKAHEN PaCTCHUH U
#UBOTHBIX. Kpnobanku. Comatuyeckas
ruOpUAN3aLNS U COMAaTUYECKUM
smOpuorenes. Mcrons3oBanue
rarjiou/IOB B CEJEKIIMHU PACTCHUM.
Ilonyuenue MOHOKIOHALHBIX AHMUMEI.

PackpsIBaTh cofep:kaHNE TEPMUHOB U
MOHSATUI: KJIETOYHASI UHKEHEPUS,
KJIETOYHAsl TEXHOJIOTHUSA, METOT
KYJIbTYPbI KJIETOK ¥ TKaHEH,
TOTUIIOTEHTHOCTb, IJIFOPUIIOTEHTHOCT,
CTBOJIOBBIE KJIETKH, MUKPOKIIOHAJIBHOE
Pa3MHOXEHHUE PACTCHUH, COMAaTUYECKas
ruOpuan3aIys, TarIonuIbl, THOPHUIOMBI,
MOHOKJIOHQJIBHBIE U MOJIUKJIOHAJIBHBIE
AHTUTEJIA, METOJ TPAHCIUIAHTALIMU SIEP,
KJIOHHPOBAHUE.

XapakTepu3oBaTh OCHOBHBIE
HaIpPaBJIEHUS] CHHTETUYECKOMN
OMOJIOTHH.
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Hcnonvzosanue MOHOKIOHATbHBIX U
NOJUKTIOHATIbHBIX AHMUME

6 meouyune. VIckyccTBeHHOE
OIUIOOTBOpEHUE. PEKOHCTpYKLIMA
SAMIEKIIETOK U KIOHUPOBAHUE
KUBOTHBIX. METO/I TpaHCIUIaHTALIUU
A1ep KIETOK. Texnonocuu
0300p06NeHUsL, KYTbIMUBUPOSAHUS U
MUKPOKIOHANIbHO20 PA3MHONCEHUS.
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.
JdemoHcTpanuu

Tabauup! u cxemsl: «KneTounas
VUHXECHEpUI»

OnuceiBaTh HA KOHKPETHBIX IPUMEpPax
METObI KJIETOUYHON NHKEHEPUH.
[IpuBOIUTH IPUMEPHI UCTIONB30BAHUS
MOHOKJIOHAJIbHBIX U MOJUKJIOHAJIBHBIX
aHTUTEJ B MEJIULIUHE.

OueHnBaTh 3HAYEHUE CUHTETHYECKON
OHMOJIOTUH ISl CEJIbCKOTO XO35UCTBA U
MEUIUHBI

16.3

XpoMOCOMHasi 1
rE€HHas WHXXEHEPUS

XpoMOCOMHAasl U T€HHAsI UHKEHEPUSL.
HckyccTBEeHHBINM CUHTE3 T'€HA U
KOHCTPYHUPOBAHUE PEKOMOMHAHTHBIX
JHK. Cozoanue mparnceenmvix
opeanuzmos. JJoctuxenus u
IIEPCIIEKTUBBI XPOMOCOMHOM W T€HHOMN
WHXXEHEPUU. DKOJOTUYECKUE U
ATHYECKHE TMPOOIeMbl TEHHOU
UHXEHEPUHU.

JdemoHcTpanumn

Tabauiel u cxeMmbl: «I' eHHas
WHXEHEpUI»

PackpsiBaTh cofepkaHNE TEPMUHOB U
MOHSATUI: T€HHAs] UHKEHEPUs,
PECTPUKIIMOHHBIE SHIOHYKIJI€a3bl
(pecTpuKTa3bl), TUIKUEC KOHIIBI,
IJ1a3MUbI, PECTPUKIINS, TUTHPOBAHUE,
TpaHchopMaIysi, CKpUHHUHT,
TpaHCTeHHBIE (TEHETHYCCKH
MOIU(HUIIMPOBAHHBIC) OPTaHU3MBI.
OnuchIBaTh METO/BI PEMPOTYKTUBHOTO
Y TEpaneBTHUYECKOTO KIIOHUPOBAHMS,
KJIETOYHBIE TEXHOJIOTUH U CIIOCOOBI
T€HETHYECKOW NHKECHEPUH.
XapakTepu3oBaTh JOCTUKEHUS T€HHOMN
WHXEHEPUHU.
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O1eHnBaTh PKOJIOTHUECKUE U
ATUYECKUE MPOOIEMbI KJIOHUPOBAHUS U
CO3JIaHUSI TPAHCTEHHBIX OPTaHU3MOB,
MEPCIEKTUBBI Pa3BUTHSI XPOMOCOMHOM
Y TEHHOW UHXEHEPUU

16.4

MeauuHckue
OMOTEXHOJIOTHU

MenunuHckre OMOTEXHOJIOTUH.
Ilocmeenomnasn yugposas
meouyuna. I1[P-ouaenocmuxa.
Memabonomnwiii ananus,
2EHOYEHMPUYECKULL AHATU3
npomeoma uenosexa 0Jisk OYeHKU
COCMOAHUS €20 300POBbSL.
Hcnonvzosanue cmeonosvix Kiemox.
Tapeemnas mepanus paxa.
3D-6uounsicenepus onsa pazpabomu
@dyHOAMEHMATILHBIX OCHOB
MEOUYUHCKUX MEeXHON02UU, CO30AHUS
KOMNJIeKCHbIX MKAHel couemaHuem
MexXHOI02ULL MPEXMEPHO20
ouonpunmunea u cxkaggonounea ons
peuierus 3a0ay
NepCOHANUZUPOBAHHOU MEOUYUHDL.
Cosz0anue 6eKMOPHBIX 8AKYUH C YebI0
obecneueHuss KOMOUHUPOBAHHOT
sawumsl om 6030youmenet OPBU,
VCMAaHOoB8AeHUe MOLEKYNAPHBIX
MEeXauusmo8 PyHKYUOHUPOBAHUSL

PackpeiBaTh copepxaHue TEPMUHOB U
MOHSITHUH . MEIUIIMHCKAS
OHMOTEXHOJIOTUSA, META00JIOMHEBIN
aHallu3, TEHOLICHTPUYECKUI aHAIIN3,
MEPCOHAIM3UPOBAHHAS MEIUIINHA,
pereHepaTuBHAs MEIUIMHA.
XapakTepu3oBaTh METOIbI
MeTa00JIOMHOTO U T€HOIICHTPUYECKOTO
aHaJIn3a, UCII0JIb30BaHUE CTBOJIOBBIX
kieTok; [II[P-nuarnocTuky; TapreTHyro
TepaIuio paxka
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PHK-cooepoicawux eupycos,
8bI3bIBAIOUUX OCODO ONACHbBIE
3a0071e8aHUsL YeN08EKA U HCUBOMHBIX

Htoro yacos o reme 4
Pe3epBHoe Bpems 1
OBIIEE KOJIMYECTBO 102

YACOB IIO I[TPOI'PAMME

100



denepanbhas pabouas mporpamma | buonorus. 10-11 xiaccesr (yriayOnaéHHBIN ypOBEHb)

11 KJIACC

Haumenosanue

No KomuuecTBo OCHOBHBIE BUIIBI A€ATEIHHOCTH
pa3aesnoB U TeM [IporpammHoe conepxanue

n/n 9acoB 00yJaromxcs

y4eOHOro npeamMeTa
1 Tema «3apoxaeHue U pa3BUTHE IBOJIIMOHHBIX NPEICTABJICHUI B OMOJI0T UM »
1.1 | DBodrOIMOHHASA 1 OponormonHas teopust Y. Jlapsuna. PackpriBaTh copepkaHre TEPMUHOB U

teopus Y. [lapsuna

[Ipennochliku BOSHUKHOBEHUSA
napBuHu3Ma. JKU3Hb U Hay4YHas
nestesbHOCTh Y. JlapBHHa.
JdemoHcTpanuu

IMoptpetsl: Apuctorens, K. JIlunnei,
K. b. JlTamapk, 3. XK. Cent-Unep, K.
KroBbe, Y. /lapBuH.

Ta6auiel 1 cxembl: «CHCTEMa KUBOU
npuposl (o K. Jluauaero)»,
«JlecTHHIIA KUBBIX CYIIECTB

(mo Jlamapky)», «MexaHu3M
dbopMupoBaHUs MPUCTIOCOOTICHU

Yy PACTEHHUU U KUBOTHBIX

(mo Jlamapky)», «Kapra-cxema
MapuipyTa myremectsus Y. J[apsuna»,
«Haxonku Y. JlapBuHa»

MOHATHUI: KPEAllMOHU3M, BU/,
CUCTEMaTHKa, OMHapHass HOMEHKJIATYpa,
HMCKYCCTBEHHAs CUCTEMA
KJaccuuKaIuu OpraHnu3MoOB,
HMCTOPUYECKUN METO, JTaPBUHU3M.
XapakTepu3oBaTh B3Il APUCTOTENS,
Owmnenokia, Jykpenus Kapa, . Pes
Ha pa3BUTHUE KUBOU MPUPOIBI.
OuenwnBath Bkiajg K. JIunaes B
pa3BUTHE OUOJIOTHH.

CpaBHUBATh B3TJIs1bl HA BUJI U
sposroniuio K. Jlunnues, K. b. Jlamapka
u Y. /lapBuHa.

Kputnuecku oneHuBaTh
KPEAMOHUCTCKUE B3TJISIAbI HA )KUBYIO
MIPUPOTY.

[TepedunciisiTh KyJabTypHO-UCTOPHUYECKHUE
Y €CTECTBCHHO-HAYYHBIE MPEATOCHIIKI
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IIOSIBJICHUS 3BOJIIOLIMOHHON TEOPUHU

Y. lapsuHa.

OnuceBaTh POk UCTOPUUECKOTO
METO/1a.

N3narate CyIIHOCTH 3BOIIOLUOHHON
teopun Y. JlapsuHna.

Ha3zbiBaTh ocHOBHBIE (pakThl OHOrpaduu
Y. JlapBrHa u dTaIbl CO34aHUs UM
DBOJIFOLIMOHHOU TEOPUU

1.2

JIBroKy1ye CUIIbI
ABOJIIOLIMUA BUIOB
o Y. [lapBuny

JIBMOKYIIIE CUJTBI SBOJTFOIIUN BHUJIOB
no Y. JlapBuny (BbIcOKast
UHTEHCUBHOCTH Pa3MHOKEHHUSI
OpraHU3MOB, HACJIEACTBEHHAS
U3MEHYMBOCTh, O0pbOa

3a CyIIeCTBOBaHHUE, €CTECTBEHHBIN U
HUCKYCCTBEHHBIN 0TOOD).
JdeMoHcTpanuu

Iloprper: Y. {apBuH.

Tabauiel u cxembl: «DopMbl OOPHOBI
3a cymiecTBoBaHue», «[lopoms
rony0ei», «MHoroobpasue
KyJIbTYPHBIX (DOPM KaIyCThI»,
«IToposibl TOMAaNTHUX KUBOTHBIXY,
«Cxema 00pa3oBaHUsI HOBBIX BHJIOB
(mo Y. JapBuny)», «Cxema
COOTHOIIICHUS IBYKYIITUX CHJIT
IBOJIIOLIAN»

PackpeIBaTh cojepkaHue TS PMHUHOB U
ITOHATHN . HACJIEICTBEHHOCTD,
W3MEHYMBOCTh, HCKYCCTBEHHBINH O0TOOP,
O6opb0a 3a CyllecTBOBaHUE,
€CTECTBEHHBIN 0TOOP.

N3narath CylnHOCTh YUCHUS

Y. JlapBuHa 006 HCKYCCTBEHHOM OTOODE.
XapakTepu30BaTh ABUKYIIHUE CUITBI
ABOJTIOLIMK BUO0B 110 J[apBuHY.
[TpuMeHSTh 3HAHUS O ABKYIIUX CHIIaX
ABOJTIOLIMH BUIO0B 110 JlapBUHY

JJ1s1 O0OBSICHEHHSI MHOTO0Opa3us BUIOB,
MOPOJI JOMAIITHUX JKHBOTHBIX U COPTOB
KYJbTYPHBIX PACTCHUN
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1.3 | ®opmupoBanue 1 OdopmiieHne cuHTETUYECKOM Teopun | PackpbIBaTh copepxaHue TEPMUHOB U
CUHTETUYECKOU sposrornu (CTD). Heltrpanbhas IIOHATUI . JapBUHU3M, MYTalUH,
TEOPHUU IBOJIIOLINHI Teopus 3Bostonu. CoBpeMeHHas MYTaIMOHHBIN TIPOIIeCC.

SBOJIIOLIMOHHAST OMOJIOTHS. OOBSCHATH IPUUUHBI KPU3HCA
3HaYEHHE HBOIIOLIMOHHON TEOPUH JlapBUHU3MA.
B (hpopMUpOBaHUH €CTECTBEHHO- O060CHOBBIBATH 3aKOHOMEPHOCTh
HAy4YHOU KapTUHBI MUpA. TpaHchopMaluu JapBUHU3MA
JdemoHcTpanumn B CUHTETUUYECKYIO TEOPHUIO IBOIIOIUU
IMoptpetsi: C. C. UeTBEpUKOB, (CTD).
N. . llImansraysex, . XonaeiH, H3zmaarate ocHoBHBIE TTOJTOXKEHUA CTD.
J. K. benses. OuenuBatsh Bkaaja ['. [le @pusa,
Ta0uunel U cxeMbl: «OCHOBHEBIE C. C. YeTrBepukona,
IIOJIO’KEHUSI CUHTETUYECKOU TEOPUHU N. U. llImansraysena, . K. bensesa
SBOTIOLIH» B (hopmupoBanue CTD.
OuenuBaTth 3Hauenue CTHO
B (hpopMHUpOBaHUHM COBPEMEHHOU
€CTECTBEHHO-HAYUYHON KapTHUHBI MUPA
Nrtoro yacoB o teme 4
2 | Tema «MuUKpPOIBOJTIOUMSA U €€ Pe3yJbTaThI»

2.1 | Dramnsr 3 [Homynsiiust Kak dJ€eMEHTapHast PackpbiBaTh coiepkaHle TEPMUHOB U
3BOJIFOLIMOHHOTO eauHuua 3o, CoBpeMEeHHbIE MOHSATUN . MUKPOABOJIIOLIHS,
rpouecca: METOJbI OLIEHKU T€HETUYECKOTO MaKpO3BOJIOLMS, MyTallUH, MOMYJISIIUS,
MHUKPO3BOJIIOIUSA U pa3Ho00pasust M CTPYKTYPbI KOMOMHAIIMU T€HOB, TEHO(POHI,
MaKpO3BOJIOLIUS. nomynsiui. 3menenune renodoxaa AJIEMEHTAPHOE HBOJIOLUOHHOE SBJICHUE.
[onynsiuus — NOMYJIALMY KaK 3JIEMEHTapHOE XapakTepu30BaTh MUKPOIBOJIOIUIO KaK
AJeMEeHTapHas HBOJIIOLIMOHHOE ABJICHUE. 3aKOH ATan MOSBJICHUS IPUCTIOCOOJIECHUN U

CAHNHUIIA 5BOJIOINN

TCHCTUYCCKOI'O PaBHOBCCHA

BUJI000pa30BaHUS.
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JIx. Xapau, B. BaiinOepra.
JdemoncTpanuu

Tabauiiel u cxeMbl: «MyTallMOHHAS
U3MEHUYHUBOCTH», «[lomynaiuonHas
CTPYKTypa BuAa», «Cxema mposIBICHUS
3akoHa Xapau—BaiinOGepra».
JlaGopaTropHasi paborta

«BpIsiBIeHHE U3MEHYUBOCTH y 0coOei
OJIHOTO BUJA»

XapakTepu30BaTh NOMYJISALNIO KakK
AIIEMEHTAPHYIO €IMHUILY IBOJIIOIUH.
IlepeunciiaTh NpU3HAKU UI€ATBHON
NOMYJISUUU U OOBACHSITH YCIOBUS
BBITNOJIHEHUS 3aKOHA XapIu—
BaiinGepra.

[IpuMeHATh UMEIOLIUECS 3HAHUS

JUTsl OOBSICHEHUS IPUYMH U3MEHYMBOCTH
y oco0eli 0HOTO BH/Ia

2.2

DneMeHTapHbIE
(akTOpbI HBOJTIOIIU

DneMeHTapHbIe hakTopsl (IBUKYIIHE
CHUIBI) BOJIIOIMK. MyTaIllMOHHBI#
npouecc. KomOnHaTuBHas
U3MEHYUBOCTH. Jlpeiid reHoB —
Clly4yaiiHble HEHAINpaBJICHHBIE
U3MEHEHHsS 4acTOT aJljieseit

B nomymsiusax. DhQext ocHoBaTeN .
Dhhexm 6ymulLiouno2o opviuika.
CHudiceHue 2enemuyecko2o
PAaA3Ho00pa3us’: NPUYUHBL U CIe0CMBUSL.
IIposenenue sghghexma opeiigha eenos 6
OONBUIUX U MATILIX NONYIAYUSIX.
Murpanyu. M30a51us oMy JIsIyii:
reorpaduyeckas (MpocTpaHCTBEHHAS),
onosornueckas (pernpoyKTHBHAS).
JdemoHcTpanumn

Iloptpetsl: C. C. YeTBEpUKOB,

2. Maiip.

PackpriBaTh copepkaHue TEPMUHOB U
MOHSTHN: MYTallMOHHBIA ITPOILECC,
KOMOWHATUBHAS U3MEHYUBOCTD,
MOMYJISIIIMOHHBIE BOJHBI, Ipeii¢) reHoB,
MUTpALUH, U30JISIIUsA, Teorpaduyeckas
(mpocTpaHCTBEHHAST) U3OJISIINS,
ononornyeckas (pernpoayKTHBHAN)
n3oJsinmst, 3¢ dext ocHoBarens, 3pdexT
OYTBUTIOYHOT'O TOPIIBIIIKA.
XapakTepu30BaTh JJIIEMEHTapHbIE
(dakTopsl (IBUXKYIIHE CHITBI) IBOJIOIINN.
OuenuBath Bkiag C. C. YeTBepukoBa,
3. Maiipa B pa3BUTHE 3BOJIOIUOHHOTO
YUEHHUSL.

OOBSACHATH NPUUMHBI HEHATIPABIECHHOTO
JIEVCTBUS JIEMEHTAPHBIX
ABOJIIOLIMOHHBIX (DAKTOPOB.

[TpuMeHATh UMEOIIHeCs 3HAHUS
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Tabauiibl ¥ cXeMbl: «J[BHXKYIIUE CUTTBI
3BOJIIOLUNY, «DKOJOTHYECKas
V30U ONYJISILIUNA CEBAHCKOM
dbopenn», «I'eorpaduyeckast U30JIALMSL
JIUCTBEHHUIIbI CUOMPCKOMN U
JIMCTBEHHMUIIBI 1aypPCKON»,
«ITonynsiuMOHHBIE BOJIHBI YUCICHHOCTH
XUITHUKOB U )KEPTB»

O IBMXKYIIUX CHJIaX 3BOJIOLUA
JU1s1 OOBSICHEHUSI IPUYUH pa3HOOOpa3us
reHooHa OMYJISLHI OJTHOTO BUAA

2.3

EcrecTBeHHbI
otbop —
HaIIpaBJISOIIUI
(dakTop BOTIOLUU

EcTtecTBenHBIN 0TOOD —
HaIPaBJISIONIUN (HAKTOP IBOJIIOIUH.
®dopMBbI €CTECTBEHHOT0 0TOOpA:!
JBIDKYITUHN, CTAOUITU3UPYIOIIHH,
pa3pbIBalOUi (IU3PYIITHBHEI).
[TonoRroit ot6op. Bo3HukHOBEHME U
SBOJIOLMS COI[UATBHOTO MMOBEICHUS
KUBOTHBIX.

JdeMoHcTpanuu

Tabanib! 1 cxeMbl: «Cxema IelicTBUSI
€CTECTBEHHOTO 0TOOpa», «Dopmbl
O0pBHOBI 3a CYIICCTBOBAHHE,
«MHIyCTpHUAIBHBIA MEJIAHU3M,
«JKuBbIE NCKOTIAEMBIE»

PackpriBaTh copepikaHue TEPMUHOB U
MOHSTUI: €CTECTBEHHBIN 0TOOP,
JBIKYIIANA OTOOD, CTAOUITU3UPY IO
0TOOP, pa3phIBAIOIINN OTOOP, MOJIOBOM
otbop.

XapakTepu3oBaTh €CTECTBEHHBIA OTOOD
KaK JBIKYIIYIO U HAIIPABJISIONIYIO CHITY
ABOJTIOLIUH, €T0 (HOPMBI.

Pa3znuyaThs hOpMBI €CTECTBEHHOTO
0TOOpa B MOMYJALMSIX, TPUBOJAUTH
MPUMEPHI ACUCTBHUS B IOMYJSAIUAX HOpM
€CTECTBEHHOT0 0TOOpa. OOBACHATH
MPEANOCHUIKY JJIs IEUCTBUS JBUKYIIEH
U cTabunusupyromieit hopm
€CTECTBEHHOr0 0TOOpA.

CpaBHUBaATh POPMBI €CTECTBEHHOI'O
oTOOpa, JAeNaTh BbIBOJIbI HA OCHOBE
CpaBHEHHSI.
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[TpuMeHATh UMEroUeCs 3HAHUS

0 €CTECTBEHHOM OTOOpE

JUTsl OOBSICHEHHUS MPOIIECCOB,
MIPOUCXOASIINX B MOMYJSIUAX BUIOB
OpPTaHHU3MOB

2.4

[Iprcnioco61eHHOCTh
OpraHU3MOB KakK
pe3ynbTart
MUKPO3BOJIIOLINH

[Tprcmoco0IeHHOCTh OPTaHU3MOB KaK
pe3yabTaT MUKPOIBOJIOIIHH.
Bo3HuKHOBEHHE TPUCTTOCOOICHHI

y opranu3MoB. ApoMop¢03sl U
uauoananrtanuu. [Ipumepsr
IPUCTIOCOOJIEHUH Y OPTaHU3MOB:
Mopdornoruyeckue, GU3NOIOTUYECKHE,
OMOXMMUYECKHUE, TOBEICHUECKHE.
OTHOCHUTENBHOCTH MPUCTIOCOOIEHHOCTH
OpraHU3MOB.

JdeMoHcTpanuu

TabuuIbl ¥ CXEMBI:
«ITokpoBUTETHLCTBEHHAS OKpacKa
KUBOTHBIX», «[Ipenynpexnatomas
OKpacKa KUBOTHBIXY,
«DU3NOTOTUYECKHE aIaNTaAlluN»,
«IIpucnocobIeHHOCTh OPraHU3MOB U €€
OTHOCUTENHHOCTHY». OO0Opy/n0BaHMe:
repOapuu pacTeHUI; KOJUICKIIUN
HACEKOMBIX; Uydesia ITHI] ¥ 3Bepeit C
IpUMEPaMH Pa3THIHBIX
IPUCIIOCOOJICHUM.

PackpriBaTh copepkaHue TEpMUHA
MPUCTIOCOOJIEHHOCTh OPraHU3MOB
(amanrarus), apomopdo3,
U0 AN TaIlrs.

[IpuBOIUTH KOHKPETHBIE TPUMEPHI
PUCTIOCOOJIEHUI OPTaHU3MOB
(Mopdonoruueckue, GU3NOIOTHICCKHE,
OMOXUMHUECKHUE, TOBEICHYECKHUE).
OOBIICHATH MEXaHU3M BOZHUKHOBEHUS
MPUCTIOCOOJIEHUN Y OPraHU3MOB.
[TpuBoauTH IpUMEPHI ApOMOP(HO30B U
WIMOQJaNTallui y PACTCHUN U
KUBOTHBIX.

OOBsICHATH posb apomMop(dho30B

B OCBOCHUH OpPraHU3MaMU HOBBIX CPeJl
oOuTaHus.

OOBSICHATH POIb UAMOATATITAIIUN

B [IPUCIIOCOOJICHUHN OPTraHU3MOB K
KOHKPETHBIM YCIIOBUSIM CPEIbI.
Jloka3pIBaTh OTHOCHUTENBHBIN XapaKTep
MPUCIIOCOOJIEHHOCTH U MPUBOJIUTh
MpUMEPHI OTHOCUTENBHOCTHU aJlaNTalui.
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JlabopaTopHas pabdora
«IIpucrnocoOneHust OpraHu3MOB U HX
OTHOCHUTEJbHAs LEIECO00Pa3HOCTh.
JlaGoparopHasi padora

«M3yuenue apomop(o30B U
UIMOAJANTAllUM Y PACTEHUN U
AKUBOTHBIX»

PackpbIBaTh 3HaUE€HHUE JBUKYIIHUX CUII
HBOJIIOIMH B (HOPMHUPOBAHUU
pPUCTIOCOOICHHI

2.5

Bupn, ero xpurepuu u
CTpYKTYypa

Bun, ero kpurepuu u cTpyKTypa.
JdemoHcTpanuu

Tabmwmiel u cxeMmbl: «KKpurepun Buga»,
«Bunpl-nBoitHUKN», «CTpyKTypa BUaQ
B IIPUPOIE».

OGopyaoBanue: repOapuu pacTeHUM;
KOJUIEKIIMM HACEKOMBIX; yyuesa NTHI] U
3BEpeil pa3HbIX BUJIOB.
JlaGopaTopHasi padorta

«CpaBHEHHE BUJIOB

110 MOP(OJIIOTHUECKOMY KPUTEPHIO»

PackpsiBaTh copepkaHre TEPMUHOB U
TIOHATHI . BUJ, KpUTCPUHU BHJIA,
noyiMMop(pu3M, BUBI-IBOMHUKH, apeall,
HKOJIOTUYECKasl HUIIA, OIS,
BUJIOBOW KapUOTHI, KOCMOIIOJIUTHI,
DHIEMUKH, TTOJABHUIBI, SKOTHIIHI.
XapakTepu3oBaTh KPUTEPUHU BHIA
(Mopdooruueckuii, reHETUIECKHUH,
OMOXUMHYECKUH, reorpapuIecKuid,
HKOJIOTHYECKUH, OMOXUMUYIECKHIA).
OO0BIACHATE HEOOXOIUMOCTE
MCII0JIb30BaHUs BCEl COBOKYITHOCTHU
KPUTEPUEB JJI ONPEEICHUS BUAOBOM
MPUHAJICKHOCTH OpPTaHU3Ma.
[TepedunciisiTb OCHOBHBIE
BHYTPHUBHIOBBIE TPYITTUPOBKH.
OOBACHATH IPUUYUHBI CYIIECTBOBAHUS
MOHO- ¥ TIOJIMTUTTNYECKUX BUOB.
CpaBHUBAThH BUJIbI 1O
MOP(OJIOTHYECKOMY KPUTEPUIO
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2.6

BunooOpa3zoBanue kak
pe3ynbTaT
MUKPOIBOJIOIIHH.
Css3b
MUKPOIBOIIOIHH U
ATIHUIEMUOJIOTUN

Bunoo6pa3zoBanue kak pe3yiabTaT
MUKPO3BOJIOIMH. M30omsimst —
KITIOYEBOH (haKTOp BUI000pa30BaHUS.
[Tyt 1 ciocoObl BUI00Opa30BaHUsA
ayonarpuueckoe (reorpaduueckoe),
cuMnarpuieckoe (3KoJ0orudyeckoe),
KMTHOBEHHOE» (ITOJUILIONIN3AIHS,
ruOpuan3anys). JJJIMTeIbHOCTh
ABOJIFOIMOHHBIX TPOIECCOB.
MexaHu3Mbl (OPMHPOBAHUS
OMOJIOTHYECKOTO Pa3HOOOpa3usl.

PoJip 3BOMIONIMOHHOI OMOIOTUA

B pa3pabOTKe HAyYHBIX METOJIOB
coxXpaHeHHs OMopa3zHooOpasusl.
MUKPOIBOJIIOIUS U KOIBOJFOITUS
Mapa3uTOB M UX X035€¢B. MeXaHU3MBI
dbopMupoOBaHUs YCTONIMBOCTH

K aHTHOMOTHUKAM U CTIOCOOBI OOPHOBI
C HEW.

JdemoHcTpanumn

Tabmwuiel 1 cxeMbl: «CriocoObI
BU1000pa3oBanus», «I'eorpadudeckoe
BUI000pa3oBaHue TPEX BUIOB
JIAHABIIIEI», «IKOJIOTHYECKOE
BUJI000pa30BaHNE BUIOB CHHUILY,
«Ilomumnonasl pacteHuin», «KanycTHo-
peleUHbId THOPUI».

PackpsiBaTh coepkaHie TEPMUHOB U
MOHSTUIN: BU000pa30BaHUE, U30JIALINS,
KOSBOJTIOIIHS.

XapakTepu3oBaTh BUI000pa30BaHUE
KaK pe3yJbTaT MUKPOIBOJIOIUH.
OOBSCHATH POJIb U3OJISAIUH

B 00pa30BaHUM HOBBIX BUJIOB.
XapakTepu30BaTh pa3IuIHbIC CIIOCOObI
BH1000pa3zoBanus (a/JI0MATPHUYECKOE,
CHMITaTPUIECKOE).

[TprBOIUTH KOHKPETHBIC TPUMEPHI
BUJIOB, 00Pa30BaBLINXCS PA3IUUYHBIMU
criocobamu.

[TpuMeHsTH 3HaHUS CTIOCOOOB
BUI000pa30BaHus JIJ1s1 00BICHEHUS
MPUYKMH MHOTO00pa3us BUIOB.
OOBsICHATH BOBHUKHOBEHHE
YCTOMYMBOCTH MAaTOrE€HOB

K aHTHOMOTHKAM
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OOopynoBanue: repObapun pacTeHH
OJIM3KUX BUAOB, 00pa30BaBIINXCS
pa3IMYHBIMU CIIOCOOaMu

Utoro yacoB no teme 14
3 | Tema «Makpo3BoIOuMs U €€ pe3yabTaAThI»
3.1 | MakpoaBoJorusi. 1 Metobl 3ydeHUs: MaKPOIBOJIIOIUH. PackpsiBaTh copepkaHre TEPMUHOB U
[laneoHnTonornyeckue [laneoHTONOrMYECKUE METOIbI MOHSITUN: MaKPOIBOIIOLIUS
METOJIbI U3YUCHHSI u3yuyeHus 3Bosironuu. [lepexonansie (dbunorenes), mepexoaHbie HOPMBI,
HBOJTIOIIUHU bopMBbI B GUITOTCHETHYECKUE PSIJIbI (bUIOreHETUIECKUE PSIBI,
OpraHU3MOB. MaJI€OHTOJIOT USl.
JleMoHCTpanuu XapakTepu30BaTh MaKPOIBOIIOIHUIO KaK
TabauIbl 1 CXEMBI: HAJBUOBYIO 3BOJIOINIO0 00pa30BaHUS
«DUTOTEHETUYECKUI P JTOLIATI», KPYIHBIX TAKCOHOMHYECKUX €IMHHII.
«ApXeonTepuKc», «3Bepo3yonle OOBsICHATH 3HaUCHUE
smepe», «Creromedans», MaJCOHTOJIOTMYECKUX HCCIEJOBaHUMN
«Punnoputer», «CeMeHHBIC JUTS TIOTTy4YeHusT (DAKTOB DBOJIIOIINH
NanOPOTHUKU Y. OpPraHU3MOB.
OO6opynoBanue: KOJJIEKIUH, [IpuBOAUTE IPUMEPHI OPraHU3MOB,
repOapuu, MyJIs KN UCKOTIAaeMBIX OTHOCSIIIINXCS K IEPEXOAHBIM (hopmam.
OCTaTKOB OPTaHU3MOB Ha3zpiBaTh rpymnbl opraHu3MoB,
JUTSI KOTOPBIX BOCCTAHOBIICHBI
(buIOreHETHYECKUE PSIIBI.
CpaBHUBATH MPOLIECCHI
MaKpPO3BOJIOIIH ¥ MUKPOIBOITIOIAN
3.2 | buoreorpaduueckue 1 buoreorpaguueckre MeToibl H3yueHus: | PackpbIBaTh coliepikaHue TEPMUHOB H
METOJIbl U3YUCHUS sBomor. CpaBHeHHE (HIIOPHI U MOHATHI: Onoreorpadusi, SHACMUKH,
ABOJTIOLIUH ¢dayHBI MAaTEPUKOB U OCTPOBOB. PEIIUKTHI.
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buoreorpaduueckue odnactu 3eMiu.
Bunpi-sH1eMHUKY U PETUKTBHI.
JdemoncTpanuu

TaGauIlbl ¥ CXEMBI:
«buoreorpaduueckre 30Hbl 3eMIH»,
«/Ipeiid KOHTUHEHTOB», «PeTUKTHI».
OO6opynoBanue: repOapuu; KOJJICKIIUU
HACEKOMBIX

OOO0CHOBBIBaTh 3HAUYECHUE
ouoreorpaduu s U3y4eHUs
HBOJIIOIIUU OPTaHU3MOB.

[lepeuncnsate Ouoreorpaduueckue
o0nacTi 3eMiu U O0BACHATH PUUNHBI
UX BBIJICICHUS.

CpaBHuBathb Quiopy u (hayHy MaTepuKOB
U OCTPOBOB, PACTE€HUS U KUBOTHBIX
pa3HbIX OuoreorpaduuecKkux 00JacTew.
[TpuBOIUTH IPUMEPHI PEITUKTOBBIX
OpPraHU3MOB, BUJIOB-DH/IEMHUKOB.
OOBSICHATH NPUUMUHBI COXPAHEHUS
BUJIOB DHJIEMHUKOB U <GKHUBBIX
HCKOTIA€MBbIX»

3.3

DOMOpHOIOTHYECKUE U
CPaBHUTEIIHHO-
MOP(OIIOTHIECKHE
METOJIbI U3YYCHHUS
HBOJTIOITUHU

OMOPHOJIOTUYECKHE U CPABHUTEIHHO-
MoOp(]oJornyecKkre MeToAbl U3y4eHUs
HBOJIIOLIMH. | 'eHeTUUeCKne MEXaHU3MBbI
HBOJIFOLIMA OHTOT'€HE3a U MOSIBJICHUS
DBOJIIOLMOHHBIX HOBIIECTB.
['omosiOTMYHBIE U aHAJIOTUYHBIE
oprassl. PynumeHTapHbie Oprassl U
aTtaBU3Mbl. MONEKYIIApHO-
F€HETUYECKHE, OMOXUMHYECKUE U
MAaTeMaTHYECKUE METO/Ibl U3yUYECHUS
ABOJIOUMHA. [ OMOJIOTUYHBIE TEHBI.
CoBpeMEHHBIE METOIbI IOCTPOCHUS
(UTOTEeHETUYECKUX JI€PEBHEB.

PackpbiBaTh conepxaHue TEPMUHOB U
MOHATUI: SMOpuronorus, MmopdoJorus,
TOMOJIOTUYHbBIC U aHAJOTUYHBIC OPTaHbI,
PYIHMMEHTHI, aTaBU3Mbl, OMOXUMUYECKas
TOMOJIOTHS.

XapakTepu30BaTh SMOPHUOTIOTUUECKUE,
CpaBHHUTEIBbHO-MOp(doornyeckue,
MOJIEKYJISIPHO-T€HETUUECKUE,
OMOXMMHYECKUE, MATEMATUUECKHE
METObI U3yUECHUS IBOTIOLINH.
OOBACHATH 3HAUCHUE SMOPHUOJIOTHH,
CpaBHUTEIBbHOU MOp(doI0oTrHH,
MOJICKYJIIPHOW T€HETUKH, OMOXHMHUH,

110



denepanbhas pabouas mporpamma | buonorus. 10-11 xiaccesr (yriayOnaéHHBIN ypOBEHb)

XpOMOCOMHBIE MyTallK ¥ 3BOJIFOLIHS
T'€HOMOB.

JdemoHcTpanuu

[Moptpetst: K. M. bap,

A. O. KoBanesckuii, @. Mromep,

9. I'ekkesb.

Tabauib! U cxeMbl: «HadanbHbIE
CTaJ Uy SMOPUOHAIBLHOTO Pa3BUTHUS
IMO3BOHOYHBIX >KUBOTHBIX»,
«["oMOJIOrMYHBIE ¥ aHAJIOTHYHEBIE
Opra"bl», «PynTuMEHThI», K ATaBU3MBI»,
«XpOMOCOMHBIE HAOOPHI YETIOBEKA U
IIMMIIaH3e».

OO0opynoBanue: KOJJIEKIUH,
repOapuu, MyJIsIKA TOMOJIOTHYHBIX,
AHAJIOTUYHBIX, PYAUMEHTAPHBIX
OpPraHOB M aTaBU3MOB

OMOMH(OPMATUKH ISl U3YUECHHUS
HBOJTIOLIMM OPTaHU3MOB.

OuenuBath Bkiag A. O. KoBaneBckoro
B Pa3BUTHE SBOJIOIIMOHHOTO YUYCHHUS.
OnuchIBaTh TCHETUYECKUE MEXaHU3MBI
HBOJTIOIIMM OHTOTEHE3a U TOSBJICHUS
HBOJTIOIIMOHHBIX HOBIIECTB. [IpUBOIUTH
MIpUMEphI aTaBU3MOB U
PYIUMEHTAPHBIX OPTAaHOB Y PA3JIMUHBIX
OpraHU3MOB U OOBSICHATH MPUYUHBI UX
TIOSIBJICHHUSI.

[TpuBOUTH IPUMEPHI TOMOJIOTUYHBIX U
aHAJIOTUYHBIX OPTaHOB.

CpaBHHMBATh CTPOEHUE OPTAaHOB

Yy OPraHu3MOB Pa3HbIX
CUCTEMATHYECKUX TPYIIIL.

[IpuBOIUTH MPUMEPHI OMOXUMHUYECKON
Y TEHHOW TOMOJIOT U U.

OnenuBath 3HaUYCHHE OMOMH(POPMATUKHU
JUTSA U3YyYE€HUS 3aKOHOMEPHOCTEM
ABOJTIOLIMU

3.4

OO0mme
3aKOHOMEPHOCTH
ABOJIIOIAU

OO6mue 3akoHOMepHOCTH (TpaBuUIIa)
IBOMIOINH. [Ipunyun cmensvt yHKyu.
HeoOpatumMocCTh 3BOTIONHH.
AnanTuBHAs paauarusi.
HepaBHOMEPHOCTH TEMITOB IBOJTIOIUH.
JdemoHcTpanuun

PackpeiBaTh conepxaHue TEPMUHOB U
MOHATUI: cMeHa (PYHKIUMI OpPTraHoB,
HEOOPATUMOCTh HBOJIIOLIUH, aTalITUBHAS
paauanusi, HEpaBHOMEPHOCTbH TEMITIOB
ABOJIFOIIMH, YE€PEIOBAHUE TIIaBHBIX
HApaBJICHUM 3BOJIFOLIUU.
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Taouuiel 1 cxeMsbl: «I JITaBHBIE
HaIlpaBJICHUsI BOTIOIUKN», «O01IHEe
3aKOHOMEPHOCTH 3BOJFOLIAN»

AHanmu3upoBaTh MPUYUHBI YEPEITOBAHUS
TJIABHBIX HAIIPABJICHUU 3BOIOLUU.
IIpuBOAUTE IPUMEPHI IPOUCXOKIACHUS
OPraHU3MOB OT HECIELUAIIU3UPOBAHHBIX
IIPEIKOB U UX IPOrPECCUPYIOLIEH
cneruanuzanuu. OObSICHATh TPUUMHBI
HEPaBHOMEPHOCTU TEMIIOB HBOJIOLUU.
IIpuBOAUTE IPUMEPHI AAANTUBHON
paauanuu y OpraHu3MoB.

OOBSICHATH IPUYMHBI HEOOPATUMOCTHU
HBOJIIOLIUU

Nroro yacos o teme 6
4 | Tema «IIpoucxoxaeHue U pa3BUTHE KU3HU HA 3emJie»
4.1 | I'unore3sl 2 Hayunble runores3sl NpoOUCX0XKICHUS PackpsiBaTh cofep:kaHUE TEPMUHOB U

BO3HUKHOBEHUS KU3HU
Ha 3emuie

JKM3HM Ha 3emiie. AOMOreHe3 u
na”crnepmus. JJonaydynsie
MIPEJICTABJICHHUS O 3aPOKICHUM KU3HU
(kpeanmonusm). ['unoresa
MIOCTOSIHHOTO CaMO3apOXKJICHUS KU3HU
U €€ onpoBepkeHue onbiramu ©. Peau,
JI. Cnannanuanu, JI. ITacrepa.
[TpoHuCcx0XAECHUE KU3HU U
acTpoOHOJIOTHS.

JdemoHcTpanumn

[loptpetel: @. Penu, JI. Criajutanuanm,

JI. TTacrep.

MOHATUI . KPeallnOHU3M, BUTAJIN3M,
MaHCIIepMHS, AOUOTCHE3.

N3narathe Hay4yHbIE THIIOTE3bI U TEOPUH
MPOUCXOXKACHHUS )KU3HU Ha 3eMII€.
OuenuBaTth BkiIag @. Penu,

JI. Cnannaunuanu, JI. ITactepa

B (popMHpOBaHNE HAYYHBIX B3TJISIOB
Ha MPOUCXOXKICHHUE KU3HU Ha 3emIIe.
[lepeyuncasaTh cTaiuy pa3BUTHS KU3HH
Ha 3emJie, COTJIaCHO TEOpHUHU OHOI0l33a
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Tabauusl 1 cxeMbl: «Cxema ormbiTa D.
Penn», «Cxema onsita JI. ITactepa no
M3YUYEHUIO CAMO3apPOKICHUS KUZHU»

OcCHOBHBIE ATaIlbl HEOPTAHUYECKON

4.2

OCHOBHBIE 3TaIlbI
HEOPraHUYeCKOn
3BOJIIOLIUN

sposronnu. Ilnanerapuas
(reosoruueckas) IBOJIIOLIHS.
XumMuueckasi dDBOIIONNA. AOHMOTreHHBII
CHUHTE3 OPraHUYECKHUX BEIIECTB

u3 Heopranunyeckux. OnsiT C. Muiuiepa
u I'. FOpu. O6pazoBanue noaumMepon
u3 MoHOMepoB. KoatiepBaTHast
runote3a A.M. Onapuna, rTunoresa
nepBuyHOTO OyiboHa J[>k. XomaeiiHa,
reHetTuyeckas runoresa ['. Mémnepa.
Pu6o3umsl (T. Yek) u runotesa
«vupa PHK» V. T'un6epra.
dopmupoBanre MeMOpaH U
BO3HHUKHOBEHUE MTPOTOKJIETKH.
JdemoHcTpanumn

[Hoptpetsi: C. Mumnep, I'. FOpn,

A. W. Onapusn, JIx. Xonaeix, I'.
Mémnep.

Tabauiel u cxembl: «Cxema OmbITa
C. Munnepa, I'. FOpu», «Drtamsl
HEOPTaHUYECKOU HBOJTFOLINU».

PackpsiBaTh copepkaHre TEPMUHOB U
MTOHATHI . TSOJIOTHYESCKAasT DBOJIIOIHS,
XUMUYECKas DBOIIOLMS, aOMOTE€HHBIN
CUHTE3, MepBUYHas atMocdepa,
KOallepBaTHBIC KaIlJid, pUOO3UMBI,
MPOOHOHTHI.

XapakTepu30BaTh OCHOBHBIC ATATIbI
XUMHWYECKOM 3BOIIOINH.

Ha3piBaTh XUMHUYECKHM COCTaB
nepBUYHON aTMochepbl 3eMiu.
OuenuBats Bkiag C. Musnepa,

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

B (hpopMHUpOBaHNE HAYYHBIX B3TJISIOB
Ha MPOUCXOXKICHHUE KU3HU Ha 3eMII€.
OnuceIBaTh yCIOBUS, HEOOXOIUMBIE
JUTST aOMOTE€HHOT'0 CHHTE3a
OPTraHUYECKUX COCITMHECHUU.
[IpuBOANTE MPUMEPHI MOJIEKYI,

Yy KOTOPBIX BO3HUKIIM TIPOIECCHI
T€HETUYECKOT0 KOMMPOBAHUS U
(dhepMeHTaTUBHAS AKTUBHOCT.
OO00CHOBEIBATh HEBO3MOKHOCTh
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BupryanabHas 1adopaTopHasi padora
«MogenupoBaHue onbIToB Musiepa—
FOpu 1o u3yuenuo abUOreHHOro
CHHTE3a OPraHUYECKUX COCAUHEHUMN

B MIEpBUYHON aTMOchepe»

MOBTOPHOTO BOBHUKHOBEHUS KU3HU Ha
3emiie

4.3 | Uctopus 3emin u Uctopus 3emnu u MeTob! €€ PackpriBaTh copepkaHie TEPMUHOB U
METO/BI €€ U3YUCHUS u3zyueHus. Vickonaempie OpraHM4ecKue | MOHSATUNA: T€0XPOHOJIOTUS
octatku. ['eoxponosiorus u €€ Meto/ipl. | (OTHOCHTEIbHAS, a0COIOTHA),
OtHocuTenbHas U a0COIOTHAS OKaMEHEJIOCTH, METO/IbI
Te€OXPOHOJIOTH. ['€OXpOHOIOTHYECKass | TEOXPOHOJIOTMH, T€OXPOHOJOTHUECKas
IIKaJia: S0HBI, dPbI, IEPUOJIBI, FTTOXH. IIKaJia: S0HBI, 3PbI, IEPUOJIBI, FTTOXH.
JlemoHcTpamumn XapakTepu30BaTh METOAbI U3YUCHUS
TabauIIbl U CXEMBI: UCTOPUU 3eMIIH.
«['eoxpoHOIOTHYECKAS IIIKAJIa». [lepeyucnsaTe pazueibl
OO0opynoBaHue: KOJUIEKIIUU re€OXPOHOJIOTMYECKON IIKAJIBI.
OKaMEHEJIOCTEH, MOJIE3HBIX OueHnBaTh 3HAUEHUE UCKONAEMBbIX
UCKOMAEMBbIX; MYJISKH OPTaHMYECKUX OCTaTKOB JIJISl U3YYECHUS] UCTOPUU
OCTaTKOB OPTaHU3MOB. pa3BuTHs xu3Hu Ha 3emiie. OOBACHATD
JlaGopaTopHasi paéorta XapaKTep pacHpeieICHUs] HCKOTAaeMbIX
«/3yyeHue U onrMcanne UCKOMaeMbIX OCTAaTKOB B 3¢MHOM Kope. CpaBHUBATh
OCTaTKOB JIPEBHUX OPTaHU3MOB» METOJIbI a0COIOTHOM U
OTHOCHUTEJIbHOW Ir€0XPOHOJIOTHH
4.4 | HavanbHble 3TaIbl HavanbHble 3Tanbl OpraHuyecKou PackpsiBaTh coiepkaHie TEPMUHOB U

OpPTraHUYECKOUN
ABOJIIOLIUU

sBostotiud. [losiBiIeHUE U 3BOTIOLIMS
NEPBBIX KIETOK. DBOJIIOLHUS
MeTabonu3Ma. Bo3HUKHOBEHHE TIEPBBIX
skocucteM. CoBpeMEeHHbIE MUKPOOHBIE

MTOHATUM «ITOCJICTHUN YHUBEPCAJIbHBIN
OOIIMil TIPEIOK», OTHOKJICTOUHBIC
OpraHU3Mbl, IPOKAPUOTHI, 3YKAPUOTHI,
CUMOUOTEeHE3.
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OMOIUIEHKM KaK aHaJOr MEPBBIX

Ha 3emiie cooOuiecTB. CTPOMATOIUTHI.
[IpokapuoThI U DyKapUOTHL.
[IpoucxoxaeHue 3yKapuoT
(cumOuoreHes). DBOTIOIMOHHOE
MPOUCXOKICHUE BUPYCOB.
JdemoHcTpanuu

Tabawie! u cxembl: «HavyanpHbIE STAMBI
OpPraHUYECKOU IBOIOIINIY, «CxeMa
o0pa3oBaHUs 3YKapuOT MyTEM
cumbuorenesza», «CTpoeHne BUpyca»

XapaKkTepu30BaTh HAYaJIbHBIE ITAIIBI
OopraHu4eckou 3somtonuu. [Ipusoauts
npUMepbl apoMOP(PO30B MEPBBIX
OJTHOKJIETOYHBIX OPraHU3MOB.
XapakTepu3oBaTb OCHOBHBIE
MIOJIOYKEHHUS U 1I0KA3aTeJIbCTBA TUIIOTE3bI
cuMOMOreHesa.

Jloka3pIBaTh 1OIyaBTOHOMHOCTh
MUTOXOHJIPUW M IJIACTH]I, UX
MIPOUCXOKIEHUE OT MPOKAPUOTUUECKHUX
KJIETOK.

JenaTp BBIBOJBI O 3HAYEHUHU
BO3HUKHOBEHUS (POTOCUHTE3A,
(bopMupoBaHus AApa Ui JaTbHENUIIETO
pa3BUTHSI )KU3HU HA 3eMII€.
XapakTepu30oBaTh TUIIOTE3bI
IIPOUCXOXKICHUS BUPYCOB

4.5

DBOJIIOLMS FYKAPUOT

[IpourcxoxaeHrne MHOTOKJIETOUHBIX
Opranu3mMoB. Bo3HUKHOBEHHE
OCHOBHBIX T'PYIIIT MHOTOKJIETOYHBIX
OpPTraHU3MOB.

JdemoHcTpanumn

[Toptper: . 1. MeyHHKOB.

Tabnune! 1 cxeMbl. «HauanpHble dTAIb
OpraHu4ecKou 3BoOIMN», «Cucrema
YKABOU IPUPOIBI»

PackpriBaTh copepkaHre TEPMUHOB U
TIOHATHI . MPOKAPUOTHI, DYKAPUOTHI,
MHOTOKJIETOUYHOCTb, CIIeIIHaTU3aIis
KJIETOK, BUPYCHI.

XapakTepu3oBaTh MPOUCXOKICHUE
MHOTOKJIETOUYHBIX OPTaHU3MOB.
CpaBHUBaATh OCOOCHHOCTH
AYKAPUOTHYECKUX M TPOKAPUOTHICCKUX
OpPTaHU3MOB.

Ha3wiBath 0CHOBHBIE apoMOP( O35l
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DYKapuOT U OLICHUBATh UX 3HAYEHUE IS
JAJIbHENIIEr0 Pa3BUTHS KU3HU

4.6 | OcHOBHBIE ATAIbI OCHOBHBIE ATaIThl BOJIONMH BeICIIHX | PackpsIBaTh coxepkaHuEe TEPMUHOB U
ABOJIIOLINH pactenuii. OcHOBHbIE apOMOP(O3bI MOHSTHI: BOIOPOCTH, pUHUO(DUTHI, MXH,
PaCTUTENBHOIO MUpa pacTeHuid. BbIXoa pacTeHHI Ha CyIly. | MAIOPOTHUKOOOpA3HBIE, CEMEHHBIE

[TosiBneHME CIOPOBBIX PACTEHUH U MArOPOTHUKH, TOJIOCEMEHHBIE,
3aBoeBaHuE UMU cyld. CeMEeHHbIe MOKPBITOCEMEHHBIE, Oecronoe
pactenust. [IpoUCXO0KICHHE IBETKOBBIX | MOKOJCHHE (CIIOPOGUT), TIOI0BOE
pacTeHUiA. nokoJjicHue (raMeToQur).
JdeMoHcTpanuu [TepedyunciisiTb OCHOBHBIE ATATIbI
Tabauiiel 1 cxeMbl: K ApoMOpPGO3bI ABOJIIOIIMU PACTUTEILHOTO MHPA.
pacTeHuit», «PUHHODUTHI», Ha3zbiBaTh ocHOBHBIE apoMOp(hO3bI
«OIHOKJIETOYHBIE BOJOPOCIN, pacTEeHU U OLIEHUBATh UX
«MHOTOKJIETOYHBIE BOJIOPOCIIN, ABOJIIOLIMOHHOE 3HAYEHUE.
«Mxu», «I[lanmopoTHUKH, CpaBHUBaTh OCOOCHHOCTH CTPOCHHUS
«["omocemeHnHble pacTeHus», «Opralsl | pacTeHHM pa3HBIX OTJEIOB
[IBETKOBBIX PACTCHUI».
OO6opyaoBaHue: repbapuu pacTeHUN
Pa3IMYHBIX OTIEIIOB.
IIpakTHyeckas padora
«/3ydeHne 0ocOOCHHOCTEN CTpOeHUs
pacTeHul pa3HbIX OTAEIOB»

4.7 | OCHOBHBIE dTAITbI OcCHOBHbBIE 3Tallbl BOIIOLHNH PackpeiBaTh conepxaHne TEPMUHOB U

ABOJIIOLIMH KMBOTHOTO
Mupa

AKUBOTHOTO MUpa. OCHOBHBIE
apoMopQo3bI )KUBOTHBIX. BeHickas
dayna. KemOpuiickuii B3pbIB —
MOSIBJICHUE COBPEMEHHBIX THUIIOB.

MOHATUI: MPOCTEUIINE, IUNIACTUHYATHIE,
KUIIEYHONIOJIOCTHBIE, TJIOCKUE YEPBH,
YJICHUCTOHOTHUE, PhIObI, 3eMHOBOJAHBIE,
MIPECMBIKAIOIIUECS, TITULIBI,
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[TepBbie xOp10BBIE )KMBOTHBIE. JKW3HB
B BOJI€. DBOJIIOIMS TTI03BOHOYHDIX.
[Ipoucxoxnenue aMmpuomii 1
pentwmi. [Ipoucxoxnenue
MJIeKONUTaomuX U ntull. [Ipuniun
KIItoueBoro apomopdoza. OcBoeHue
0€CII03BOHOYHBIMHU U IMO3BOHOYHLIMU
YKUBOTHBIMU CYIIIH.

JdemoHcTpanuu

Tabmuiel 1 cxeMbl: «Cxema pa3BUTHS
YKUBOTHOT'O MHUPa», KApoMop(]o3sl
KUBOTHBIX», «[IpocTteiimme»,
«Kumeunononoctueie», «Ilmockue
yepBu», «UsieHuCTOHOTHE», «PHIOBI»,
«3eMHOBOJIHBIE,
«IIpecmbikaromuecs», «IITump»,
«MJIeKOIUTaIOIIHE».
O0opyaoBanue: KOJUIEKIUN
HACEKOMBIX; BJIAYKHBIE IIpenapaThl

YKUBOTHBIX; PAKOBUHBI MOJUTIOCKOB,;
KOJUIEKLIUH UTJIOKOXKHUX; CKEJIEThI
MO3BOHOYHBIX JKUBOTHBIX; Uy4eJia MTHII
Y 3BEpEN.

IIpakTuyeckasi padora

«3yyeHune 0coOEHHOCTEN CTPOCHHUS
MO3BOHOYHBIX KUBOTHBIX»

MJIEKOIUTAIOUIUE, SKTOJIEPMa,
SHTOJEpPMA, ME30JepMa, TBYCTOPOHHSIS
CUMMETPUSI, TEIIOKPOBHOCTb.
[lepeuncnsiTb OCHOBHBIE 3TAIIbI
HBOJIIOIMM )KMBOTHOTO Mupa. Ha3piBaTh
OCHOBHBIE TIpeaJlanTaluy,
CIIOCOOCTBOBABIINE BBIXOY KUBOTHBIX
Ha Cyly.

OneHuBaTh 3HAUCHHUE PA3BUTHUS HEPBHOM
CUCTEMBI JJIs1 IPUCTIOCOOICHUS
’KUBOTHBIX K YCIIOBUSIM OKpYKarouen
Cpebl.

OOBACHATH NPUYUHBI HIBOJIOLIMOHHOTO
paciBeTa HaCEKOMBIX, KOCTHBIX PbIO,
OTHLL, MIEKOUTAIOLIUX
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4.8

PasButue xusuu
Ha 3emiie

PazButune xxu3Hu Ha 3eMiie IO 3pam U
IepuoaM: apxeu, NpoTePO30H,
[1ajIe0301, Me3030M1, KalitHOo301. OO01Ias
XapakTEepPUCTHUKA KJIUMAaTa 1
reojiorndeckux npoiueccon. [losenenune
Y PacClBET XapaKTEPHBIX OPTaHU3MOB.
VYrineoOpa3oBaHue: €ro yCJIoBUS U
BIIMSIHUE HA Ta30BbIM COCTaB
aTMoc(epsbl.

MaccoBble BBIMUPAHUS —
AKOJIOTUYECKHE KPU3ZHUCHI MTPOILIOTO.
[IpuuuHBI U CIEACTBUS MacCCOBBIX
BbIMUpaHUi. COBpEMEHHBIN
AKOJIOTUYECKUI KPU3UC, ETO0
ocobennoctu. [Ipobiema coxpaneHus
ounopaznooOpazus Ha 3emIie.
JdeMoHcTpanuu

Tabnwuiel 1 cxeMbl: «Pa3BuTHE )XU3HH
B apXEUCKOU 3pe», «Pa3BuTue xu3Hu
B IIPOTEPO30UCKOM 3pe», «PazButne
JKH3HU B MAJICO30MCKOU 3pE»,
«Pa3BuTHE KU3HU B ME3030MCKOM 3pe»,
«Pa3BHUTHE KNU3HU B KAUHO30MCKOM
ape»

PackpeiBaTh congepxaHne TEPMUHOB U
NOHATHI: apxel, apxebakTepuu,
MaHOOAKTEpUH, MPOTEPO30ii,
najaeo30H, KeMOpHii, OpJIOBUK, CHIIYD,
JIeBOH, KapOoH, nepmsb, [lanres, Tetuc,
TPUIIOOUTHI, PUHUODUTHI,
PaKOCKOPITHOHBI, TTAHIIUPHBIC PHIOHI,
KOTHJI03aBpbI, ME3030M, | OHABaHA,
JlaBpasusi, Tpuac, 1opa, Mell, XBOHHBIE,
TMHKTOBBIE, CATOBHUKOBBIE,
OCJIEMHUTBI, aMMOHUTHI, TMHO3ABPHI,
apXeoNTEPUKC, TOKPHITOCEMEHHBIE,
KaMHO30H, majieoreH, HEOTeH,
aHTPOIIOI'€H, MacCOBOE BHIMUPAHUE.
XapaKkTepu30BaTh Pa3BUTHE )KU3HU

Ha 3eMJIe 10 3paM U NEPUOIaM.
VYcraHaBnuBaTh 3aBUCUMOCTb MEKY
reoJIOTMYECKUMH MPOLECCAMH,
M3MEHEHUSIMU KJIUMaTa U IpolieccaMu
B JKMBOU MPUPOJE.

OOBSICHATH IPUUUHBI paCIIBETA
CUCTEMATHUYECKHUX TPYIIIT OPTraHU3MOB B
pa3IUYHbIE 3Pl U IEPUOBI.
AHanU3upoBaTh MPUYUHBI U CIEIACTBUS
MAaCCOBBIX BBIMUPAHUMU.

Ha3sbiBaTh 0OCHOBHBIE apOMOP(O3BI
pacTeHUH U )KUBOTHBIX.
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[TpuBOANTH IPUMEPHI TEPEXOTHBIX
dbopm opraHu3MOB.
AHaNM3UpPOBaAThH MYTH PELICHHUS
npo0IeMbl COXpaHEHUs
OouopaszHooOpasus Ha 3emIie

4.9

CoBpeMeHHas cucrema
OpraHUYeCcKoro Mupa

CoBpeMeHHasl cucTeMa OPraHu4YeCcKOro
mupa. [IpuHuumne kaaccupukanmu
opranu3MoB. OCHOBHBIE

CUCTECMATUYCCKUC I'PYIIIIbI OPTaHU3MOB.

JdemoHcTpanuu
Tabauiel u cxeMbl: «CoBpeMeHHas
CUCTEMA OPraHU4YECKOr0 MUpPA»

PackpsiBaTh copepkaHre TEPMUHOB U
TIOHATHI: OAKTEPHH, apXCH, BBICIITHE
pacTeHusi, 3eJIEHbIE BOJOPOCIIH,
OarpsiHKU, Oypble BOJOPOCH,
MOXOBHU/IHBIC, ITAIIOPOTHUKOBH/IHBIE,
XBOILIEBH/IHBIC, TUIAYHOBHUIHBIC,
rOJIOCEMEHHbIE, TOKPHITOCEMEHHBIE,
MPOTUCTHI, KUIIIEUHOTIOJIOCTHBIE,
IUIOCKHE YePBU, KPYTJIble YepBH,
KOJIbYaThIE YEPBH, YICHUCTOHOTHE,
MOJIITIOCKH, UTJIOKOKHE, XOPAOBBIE,
rpuOBbl, TUIIATHUKA, BUPYCHI.
XapakTepu3oBaTh COBPEMEHHYIO
CUCTEMY OpraHUYECKOro MUpa,;
HA3bIBATh OCHOBHBIC CUCTEMAaTUYECKHE
TPYMIBI OPTaHU3MOB.

OOBSICHATH IPUHIIMIBI KJIACCU(DUKAITUU
OpPTraHU3MOB.

[lepeuncnsaTh OCHOBHBIE TPU3HAKU
MPOKAPUOT,  PACTEHUH, IKUBOTHBHIX,
rpu0OB, KPaCHBIX U OYypbIX BOJAOPOCIEH.
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[IpuBOAMTH MPUMEPHI IPEACTABUTEIIEH
OCHOBHBIX CHCTEMATUYECKUX TPy
OpraHU3MOB

Nrtoro yacos o teme 15
5 | Tema «IIpoucxoxaeHne 4yeJ0BeKa — AaHTPONOIreHe3»
5.1 | AuTpononorus — 1 Pa3znensl 1 3a71a4M aHTPOIIOJIOTUH. PackprsiBaTh copepkaHre TEPMUHOB U
HayKa O YeJOBEeKe Metoabl aHTPOIOJIOT U H. MOHSITUIA: aHTPOIOJI0TUsI, MOpdoJoTHs,
JleMoHCcTpanuu aHTPOIOTEHE3, AHTPOTIOMETPHS,
Tabnuiiel 1 cxeMbl: «MeTo b PEKOHCTPYKIIMSI, apXEOJIOTHS,
AHTPOIOJIOTHH». sTHOTpadus.
OOGopynoBanue: MyJsHKU HasbiBath pasnesnsl v 3a1a4u
OKaMEHEJIOCTEe!, MPEAMETOB aHTPOIOJIOTHH.
MaTepHAIbHON KyJIbTYphI PEIKOB XapakTepu30BaTh METObI
yenoBeka; Gpororpaduu HaXo0A0K aHTPOTIOJIOTHH U CPABHUBATH UX MEKIY
MCKOMAeMbIX OCTaTKOB YeJIOBEeKa co0oii.
Briaenars BOpochl 3BOTIOIUN
YelioBeKa, UCCIeyeMble TTPU TTOMOIIH
Pa3IUYHBIX METOJIOB
5.2 | PazButme 1 CraHoBiieHHE TIpEACTaBICHUN PackpeiBaTh conepxaHne TEPMUHOB U
MpeACTaBICHUN 0 MPOUCXOXKICHUU YEJIOBEKA. MOHSATUI: aHTPOIIOT€HHAs TEOPus,
O IIPOUCXOKICHUU Penurnosusie Bo33peHus. TpyaoBas Teopusi, HOmo sapiens.
YeJoBeKa CoBpeMeHHbIE HAYYHbIE TEOPUHU. OuenuBath Bkiag Y. /lapBuna

JdemoHcTpanumn

[optper: Y. /lapBuH.
Tabauib! U cXeMBbl: «MeToabl
AHTPOIOJIOTHUI .

B Pa3BHUTHE MPEICTABICHUM O
MIPOUCXOXKIECHUH YEIIOBEKA.
ApPrymMEHTUPOBAHHO KPUTHKOBATh
PEIUTHUO3HBIE TPEACTABICHUS
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Oo0opynoBanue: MyJsKH
OKaMEHEJIOCTEN, IPEAMETOB
MaTepUaTbHON KYJIbTYphI MPEAKOB
yenoBeka; penpoaykiuu (pororpadun)
KapTHH ¢ MUPOIOTUISCKUMU U
OMONIEHCKUMHU CIO)KETAMHU
MIPOUCXOXKICHUS YETTOBEKa

O MPOMUCXOKICHUH YEJIOBEKA C MMO3UIINU
€CTECTBEHHBIX HAYK.

XapaKkTepu30BaTh HAYYHbIE TEOPUU
IIPOUCXOKIAECHUS YETIOBEKA

5.3

MecTto yeoBeka
B CUCTEME
OPraHM4eCcKoro Mupa

Cx0acTBO 4eNOBEKA C JKUBOTHBIMU.
CucremaTnyeckoe MojI0KeHNe
yesoBeka. CBUIETENIBCTBA CXOJICTBA
YeJI0BEKa C dKUBOTHBIMU
CpPaBHUTENIBLHO-MOP(OJIOTHYECKHUE,
aMOpuoIorudecKkue, GrU3n0I0ro-
OMOXMMUYECKHUE, TOBEICHUECKHE.
OTanuns 4enoBeka OT KUBOTHBIX.
[IpssMOX 0K I€HHE U KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3Butue
TOJIOBHOTO MO3ra U BTOPOW CUTHAIBHOU
CHUCTEMBI.

JdemoHcTpanumn

Tabmauiiel u cxembl: «I'0T0BHOM MO3T
yesoBekay, «HernoBekooOpa3HbIe
00e3bsaHbI», «CKeJeT YelloBeKa U
CKeJIeT IIUMMaH3e», «PyIuMEeHThI U
aTaBU3MBbI».

O0opynoBaHMe: CKEJIET YETIOBEKA,
MOJIEJIb Yepera YeJI0BEKa U Yeperna

PackpbIBaTh cojiepkaHue TEPMHUHOB H
TOHATHI . pYJAMMEHTHI Y YeJIOBEKa,
aTaBU3MBI Y YEJIOBCKA,
PSIMOXO0’KJICHHUE, BTOPasi CUTHAJIbHAS
cucTema.

OnpenensiTe CUCTEMATHYECKOE
MOJIO)KEHHE YeJIOBEKa B OPraHUYECKOM
MHUpE.

BhISBIIATE 4epTHI CXOJCTBA U PA3ITHUMS
YeJI0BeKa U KUBOTHBIX.
XapakTepu30BaTh CBUIETEIHCTBA
CXOJICTBA Y€JIOBEKA M KUBOTHBIX
(cpaBHHETENHEHO-MOp(dOITOTHYECKHE,
AMOpUOTOTHYECKHUE, (HU3HOIIOTO-
OMOXUMHUYCCKUE, TIOBEJCHUCCKHUE).
[TpuBOIUTH IPUMEPHI ATABU3MOB U
PYIMMEHTOB y Y€JIOBEKA.

OnuceiBaTh MPU3HAKH YEITOBEKA,
c(hOpMHUPOBABIIHNECS B CBSI3H

C IPEBECHBIM 00pa30M KU3HH MPETKOB
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IIMMIIaH3€; MOJIEIb KUCTH YEJIOBEKA U
KHUCTU IIUMIIaH3E.

JlaGoparopHasi padorta

«3ydyeHne ocoOEHHOCTEN CTpOeHus
CKEJIETa YEJIOBEKA, CBA3AHHBIX

C IPSIMOXOKICHUEM»

U TIPSIMOXOKJICHUEM.

BoISBISTE TPUYMHBI OCOOEHHOCTEN
CTPOCHHUSI Yepera 4yesioBeKa

M0 CPABHEHUIO C YEJIOBEKOOOpa3HBIMU
o0e3bsiHaMU.

CpaBHUBATh OPYAUIHYIO JIEITEIBHOCTD
YeJIOBEKa U KUBOTHBIX.

CpaBHUBATh OCOOCHHOCTH BBICIICH
HEPBHOM JIEATEIIbBHOCTH YEJIOBEKA U
KUBOTHBIX

5.4 | JIBmxymiye CUIIbI JBmwxkyiue cuibl (GakTopsi) PackpriBaTh copepikaHne TEPMUHOB U
(bakropsi) aHTpOIOreHe3a: OMOJOTUYECKHUE, MOHSATUIA HACJIEICTBEHHAS
aHTpoOIoTreHesa conuanbHbie. COOTHOILIEHHE M3MEHUYMBOCTh, ECTECTBEHHBII 0TOOD,

OMOJOTUYECKUX U COLUATBHBIX OpyAuiiHAsA ESITENbHOCTD, TPYIIIOBOE
(bakTOpoOB B aHTPOIOTEHE3E. COTPYIHUYECTBO, OOIIECHUE, PEYb.
JdeMoHcTpanuu XapakTepu3oBaTh JABUXKYIIUE CUJIBI
Tabauiiel ¥ cXeMbl: «/[BIKYIIME CHIIBI | aHTPOIIOTEeHEe3a: OMOJIOTUYECKHUE U
AHTPOIOTEHE3a». OIERISEISES
OO0opyaoBanue: MyJISKH IPEIMETOB
MaTepuaIbHON KYJIbTYPhl IPEIKOB
YeJoBeKa

5.5 | OCHOBHBIE CTaANN OCHOBHbIE CTaJIUM AHTPOIIOTEHE3A. PackpeiBaTh conepxaHne TEPMUHOB U

aHTpPOIIOreHe3a

Pannue yenoBexooOpa3Hbie 00E3bsTHBI
(TPOKOHCYJIBI) U paHHUE TIOHTHJIBI —
o0IIre mpeIKu 4eT0BEKO0Opa3HBIX
00€e3bsH U JItoAeH. ABCTPATIONUTEKH —
JNBYHOTHE MpeAKH Jroaen. YemoBek

MOHATHUI: aBCTpaJonuTek, Yenosek
yMenbii, YenoBeK NpsiMOXOISIIHM,
Yenoek reiaensoeprckuit, YemoBek
HEaHJIePTAIbCKUM, KPOMaHbOHEI],
JICHUCOBCKHUM 4yelloBeK, UenoBek
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YMEIbIH, EPBBIE U3TOTOBJICHUS
opyauu tpyna. Yemnosek
MPAMOXOISAIINN U TIEPBBIM BBIXO/T
marozelt 3a npeaenbl Appuku. Yenosek
reiaenpoeprekuil — oOIuiA MpeIoK
HEAaH/EPTAIbCKOTO YEJIOBEKA U
4yesioBeKa pa3ymMHoro. YenoBek
HEAHJECPTAIBLCKUM KaK BUJI JIFOJIEH
X0JIOJTHOTO KiIumMara. YeaoBek
pa3yMHBI COBPEMEHHOTO THUIIA,
JICHUCOBCKHUH YeJIOBEK, OCBOCHHE
KOHTUHEHTOB 3a npeenaMu AQpuky.
ITaneoreHeTruka u najeoreHOMHUKA.
JdeMoHcTpanuu

[loprpetst: JI. Jluku, A. . Porunckui,
M. M. T'epacumos.

TaOuuibl ¥ CXEMBI. «IBOIIOIHOHHOE
JPEBO YEIIOBEKa», « ABCTPATIOMUTEK,
«YenoBek yMenbIin», «HenoBek
MPAMOXOIAIIMNN», «J|€eHUCOBCKUI
yenoBek», «Heanaepraibiubl»,
«KpomaHbOHLIBI», «IIpenku yenoBeka».
Oo6opyaoBanue: MOJIeNId TOpCca
MPEIKOB YEJI0BEKA; MYJISIKU MPEIMETOB
MaTEPUAIBHOU KYJIbTYPbI IPEJIKOB
YyeJIoBeKa

pPa3yMHBI COBPEMEHHOIO THIIA,
MaJICOTCHETHKA.

XapaKkTepu30BaTh OCHOBHBIE CTAAUN
aHTPOIIOreHE3a.

BBIABIATE IPOTPECCUBHBIE YEPTHI,
MOSIBUBIIMECS Y IPEAKOB YEJIOBEKA

Ha pPa3HbIX CTaJAUSAX aHTPOINOreHE3a.
[IpuBOAMTH MPUMEPHI IPEACTABUTEIIEH
OCHOBHBIX CTaJIUi aHTPOIIOT€HE3A !
OMUCHIBATh UX AHTPOIIOMETPUUECKUE
JaHHBIE, 00pa3 )KU3HU U OpYyIUs TPY/a.
CpaBHUBATh NPECTaBUTEIEH OCHOBHBIX
CTaJui aHTPOIIOreHEe3a
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5.6 | OBomrouus OBOJIIOIUS COBPEMEHHOT'O YEJIOBEKA. PackpsiBaTh copepkaHie TEPMUHOB U
COBPEMEHHOTI'O EctecTBeHHBIN 0TOOp B MOMYJISALUIX IIOHATUM . MYTallMOHHBIN IIPOLIECC,
YeJI0BeKa yenoBeka. MyTallMOHHBIN NPOLECC U NOJIMMOP(PU3M, MONYJIALUOHHBIE

nosumopdusM. [lonynaunoHHble BOJIHBI, ipei( reHoB, MUurpaunus,

BOJIHBI, ipeii( reHoB, MUTpauus u «3(PeKxT ocHOBATEIS».

«3(PexT ocHOBaTENA» B MOMYJIALMIX XapaKkTepU30BaTh POJIb ECTECTBEHHOIO

COBPEMEHHOIO YEJIOBEKA. 0TOOpa B MOMYJIALMIX COBPEMEHHOTO

JdeMoHcTpanuu YEJI0BEKA.

Tabauiiel ¥ cxembl: «ITanbl 3BoNONKMK | OLEHUBATh POJIb MyTAaIMOHHOTO

YeJI0BEKa» npoiiecca, NONyJIIIMOHHBIX BOJIH,
npeiida reHo, Murpanuu, «3ddexra
OCHOBATEJISI» B HBOIOLMH HOIYJISLIHIA
COBPEMEHHOI'0 YEJIOBEKA.
[TpuBoaUTH IPUMEPHI PAKTOPOB,
CHOCOOHBIX BbI3BaTh NOMYJISILIMOHHBIE
BOJIHBI B DBOJIFOLIMY COBPEMEHHOIO
4eJI0BEKA

5.7 | YenoBedeckue pachl. Uenoseueckue pacel. [lonsitue o pace. | PackpeiBaTth cogepxkaHue TEPMUHOB U

MexaucuumimHapHbIe
METObI aHTPOMOJIOTUHU

bonpiine pacel: eBponeongHas
(eBpasuiickas), aBCTpaIO-HETPOUTHAS
(PxBaTOpHaTBHAS), MOHTOJIOVTHAS
(asmarcko-amepukaHckasi). Bpems u
IIyTH PaCCEICHHS YeIOBEKa I10
TuTaHeTe. EMWHCTBO YelloBeYeCKHuX pac.
HaydHast HECOCTOSTEIHLHOCTh pacu3Ma.
[Ipucnoco6eHHOCTh YeloBeKa

K Pa3HbIM YCIOBHUSAM OKPYKaromeH

MIOHATHH: paca, pacoreHes3, pacusm,
COLMATBHBIN JTAPBUHU3M.
XapakTepru30BaTh MPU3HAKN OOJIBIINX
pac 4JesioBeka: eBpOIeOnTHON
(eBpa3uiickoii), aBcTpaIO-HETPOUTHON
(PxBaTOpHATBLHON), MOHTOJIOUTHOM
(a3smarcko-aMepUKaHCKOM).

BBISIBIISITh IPUYHHBI BOSHUKHOBCHHSI
YeJIOBCUSCKHX Pac.
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cpenbl. BiausHue reorpadguueckoit
cpenasbl u nperida reHos

Ha Mop(dosoruio u GU3noIOrUI0
YEJI0BEKA.

MexaucuuIuIMHAPHBIE METO b

B (hu3HuecKOi (OMOIOrHIeCcKOi)
AHTPOMOJIOTMH. DBOIIOIMOHHAS
AHTPOMOJIOTHS ¥ MAJIE0AHTPOIOIOT U
YeJIOBEYECKUX MOMYJISAIUH.
buoconmanbHbie UCCIe10BaHUs
npupo bl YenoBeka. MccnenoBanue
KODBOJIIOIIMU OMOJIOTUYECKOTO U
COIIMATIbHOTO B YEJIOBEKE.
JdeMoHcTpanuu

Tabnuiibl ¥ cXeMbl: «Pachl yeaoBeKa».
IIpakTuyeckasi padora

«M3y4yeHne 3KOJIOTUYECKUX adanTalui
YeJI0BEeKa»

[IpuBOAMTE MPUMEPHI aAANITUBHBIX
IIPU3HAKOB Y IIpEACTaBUTEIIEH
4EJIOBEYECKUX Pac.

[IpuBOOUTH CBUAETENBCTBA €IMHCTBA
IIPOUCXOKIAECHUS YETIOBEYECKHUX pac.
ConocTaBiATh aAaNTUBHBIEC TUIIBI
JIOJIEW C pacOBBIMHU NPHU3HAKAMM.
Jloka3pIBaTh HAYYHYIO
HECOCTOSATEIIBHOCTh PacU3Ma

Nrtoro yacoB o teme 10
6 | Tema «JKoJorusi — HaAyKa 0 B3aMMOOTHOIIEHUSIX OPTaHU3MOB M HAJIOPTraHU3MEHHBIX CHCTEM C OKPY:Kalomei
cpenon»
6.1 | 3apoxnenue u 1 3apoxaeHre U pa3BUTHUE IKOJIOTUU PackpeiBaTh conepxaHne TEPMUHOB U

Pa3BHUTHUC SKOJOINA

B Tpyaax A. 'ym6onsara, K.®. Pynse,
H.A. CeepuioBa, 3. ['ekkens,

A. Tencnu, B.H. Cykauépa. Paznensl u
3aJ1a49u SKoJIoTHH. CBSA3b SKOJIOTUH

C IPyTUMHU HayKaMH.

MTOHSTHN: SKOJIOTHS, ayTIKOJIOTHS,
CHHDIKOJIOTHS, DKOJIOTHS COOOIISCTB U
9KOCHUCTEM, DKOJIOTHS BUIOB U
TIOIYJISILTAM.

XapakTepu30BaTh OCHOBHBIC 3TAIlbl
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JdemoncTpanuu

[optpetni: A. I'ymGoibar,

K. ®@. Pynre, H. A. CeBepros,

2. I'ekkens, A. Tencnu, B. H. Cykaués.
TaOuunel U cxeMbl: «Pa3nesnsl
JKOJIOTUH»

3apOXKIACHUS U Pa3BUTHA SKOJIOTUU KaK
HayKH.

[TpuBOIUTH IPUMEPHI OOBEKTOB
W3YUYEHHUS KOJIOTUH.

Ha3bIBaTh OCHOBHBIE 3a1a4H, CTOSILINE
nepes y4€HbIMA-IKOJIOTaMHU.
VYcraHaBnuBaTh B3aMMOCBA3b SKOJIOTHH
C APYTMMHU HayKamu

6.2

MeToabl DKOJIOTHH.
3HaueHue
DKOJIOTHYECKHUX
3HAHUM 1719 YeJIOBEKa

Mertoasl skonoruu. IlosieBbie
HaOII0IeHUs. DKCIIEPUMEHTHI

B 9KOJIOTUH: TPUPOJHBIE U
nabopaTtopHbie. MoaenupoBaHue B
3KOJIOTMUA. MOHUTOPUHT
OKPY’KAIOIIEH CPEBI: JTOKAIbHBIM,
PETHOHANBHBIN U TJI00ATHHBIHN.
3HaueHUE HKOJIOTUUECKUX 3HAHUI
JUIS1 9YEJIOBEKa. DKOJIOTUYECKOE
MHPOBO33pEHUE KaK OCHOBA CBA3EHU
YEeJI0BEUYECTBA C IPUPOJION.
@opMUPOBAHUE IKOJIOTUUECKON
KYJIBTYPBI U KOJIOTHYECKOU
rPaMOTHOCTH HACEJICHHUS.
JdemoHcTpanumn

Tabauik! U cXeMbl: «MeTonbl
sKojorun», «CxemMa MOHUTOPUHTA
OKPYXaKOIIEH CPEabI».

PackpriBaTh copepkaHue TEPMUHOB U
MOHSATHI . TTOJIEBBIE HAOIIOACHNS,
MOHUTOPHUHT OKPYXKAOIICH CpeIbl,
MOJICIUPOBAHUE, SIKCIIEPUMEHT,
MIPOTHO3UPOBAHUE.

XapakTepu3oBaTh METOJIbI SKOJIOTHH.
[IpuBOAUTH MPUMEPHI TTOJEBBIX
HAOJIOIEHUI B DKOJIOTHUH.

BBISBISTE 0COOCHHOCTH MOHUTOPHHTA
OKpY>KaloIlel cpelibl Kak MeToa
9KOJIOTMYECKHUX MCCJICIOBAHUM.
OOOCHOBBIBAThH 3HAYECHHUE
AKCIIEPUMEHTOB B DKOJOTHYECKUX
HCCJICIOBAHUIX.

CpaBHUBaTH J1a0OPATOPHBIE U
MIPUPOJAHBIE SKCIIEPUMEHTHI KaK METOIbI
9KOJIOTHYECKHX MCCJICIOBAHHUM.
OueHuBaTh 3HAYCHHUE TTPOTHOZUPOBAHUS
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JlabopaTopHas pabdora
«/3ydyeHne MEeToJ0B 3KOJIOTHYECKUX
HUCCIICJOBAaHUMN»

KaK METOJ[a DKOJIOTHUYECCKUX
HCCIIeAOBaHUM.

O00CHOBBEIBATHL HEOOXOAUMOCTD
DKOJOTUYECKUX 3HAHUHU

JUIL COBPEMEHHOTO YEI0BEKA

Htoro vacoB o teme 3
7 | Tema «OpranusmMsl U cpea 0OMTAHU S
7.1 | Dkonoruyeckue 1 DKkojoruyeckue GakTopsl U PackpsiBaTh copepkaHie TEPMUHOB U
(dakTopbl 3aKOHOMEPHOCTH UX JICHCTBUS. MOHSTHI KOJIOTHYecKuil hakTop,

Kiaccudukanus 3KoJ0rn4ecKux
(bakTOpoB: aOMOTHUYECKHE,
ouoTuveckue, anTpornorennsie. Oomme
3aKOHOMEPHOCTH JI€UCTBHUS
sKoorudeckux ¢akropos. [IpaBuio
muaumyMa (K. lnpenrens,

1O. JIn6ux). TonepaHTHOCTS.
OBpUOMOHTHBIE U CTEHOOMOHTHBIE
OpTraHU3MBI.

JdemoHcTpanumn

Tabauirel 1 cXeMbl: «IKOITOTUIECKUE
bakTopsI».

Oo0opynoBanue: repbapuu u
KOJUTCKIINU PACTCHUN U KUBOTHBIX,
MPHUCTIOCOOJIEHHBIX K BIHSTHUIO
PA3TUYHBIX IKOJIOTHIECKUX
dbakTopoB

OMOJIOTHYCCKUN OIITUMYM,
OrpaHUYMBAIOIIMKA (JTUMUTHPYOIIHA)
dakTtop.

KnaccudunmpoBaTh S5KOIOrHYECKUE
(bakTopbl 1O pa3HBIM OCHOBAHUSIM.
XapakTepu3oBaTh 00IIHE
3aKOHOMEPHOCTH JIEUCTBUS
AKOJIOTUYECKUX (haKTOPOB.
OO0O0CHOBEBIBATh JIEUCTBHE 3aKOHA
ONTHMYMAa U 3aKOHA OTPaHUYNBAIOIIETO
dakropa.

[IpuBOAUTE IPUMEDBHI:
WLTIOCTPUPYIONINE ICHCTBHUE MPaBHIIa
MUHHAMYMa, OTPaHUYHBAIOIIETO
(bakTopa, SBpUOUOHTHBIX U
CTCHOOMOHTHBIX OPTaHU3MOB
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7.2

AOuoTHYECKHE
dakTopel. CBET Kak
YKOJOTUUYECKUUN

¢dakrop

Abuotnueckue pakropsl. CBET Kak
sKosoruueckuit hakrop. Jleiicrpue
Pa3HBIX YYaCTKOB COJTHEYHOTO CIIEKTpa
Ha OpPraHu3Mbl. DKOJIOTUYECKHE
TPYIIIBl PACTEHUN U )KUBOTHBIX

M0 OTHOIIEHUIO K cBeTy. CUTHaIbHAS
poub cBeTa. POTONEPUOU3M.
JdemoHcTpanuu

Tabanib! 1 cxeMbl: «CBeTOBOI
CIIEKTP», «IKOJIOTUIECKUE TPYTIIIBI
YKUBOTHBIX TI0 OTHOIIEHUIO K CBETY.
O6opyaoBanue: repoapuu
CBETOJIIOOMBLIX, TEHEJIFOOUBBIX U
TEHEBBIHOCIIMBBIX PACTEHU;
CBETOJIIOOUBBIE, TEHEIIOOMBEIE U
T€HEBBIHOCINBbIE KOMHATHBIE

pacTeHusl.
JlaGopaTopHasi padorta

«BpIsiBIIEHNE TIPUCTIOCOOTIEHU
OpPraHU3MOB K BIIUSIHUIO CBETa»

PackpbIBaTh copepxaHue TEPMHUHOB H
MIOHATHI: CBET, ()OTOIICPUOTU3M.
XapaKkTepru3oBaTh JEUCTBUE CBETA KAK
HKOJIOTHYECKOro (akTopa.

CpaBHUBATH JICHCTBHE PA3HBIX
YYaCTKOB COJTHEYHOT'O CIIEKTpPa

Ha OpraHU3MBEI.

BBISBIIATE 0COOCHHOCTH CTPOCHUS U
KU3HEEATEILHOCTH PACTCHUI Pa3HbIX
HKOJIOTHYECKUX TPYIII 10 OTHOIICHUIO K
cBeTy (CBETOIOOMBEIE, TEHETIOOUBBIE,
TCHEBBIHOCIIUBBIE).

[TpuBOAUTH IPUMEPHI PACTEHUI pa3HBIX
HKOJIOTUYECKHUX TPYIII 110 OTHOUIEHUIO K
CBETY.

BbIsBIISITE 0COOCHHOCTH CTPOCHUS U
KU3ZHEJEATEITLHOCTH )KUBOTHBIX PA3HBIX
HKOJIOTUYECKUX TPYIII 110 OTHOLIEHUIO K
cBeTy (IIHEBHEIC, CyMEepeUYHbIE, HOUHBIE).
[TpuBOIUTH IPUMEPHI JKUBOTHBIX
Pa3HbIX SKOJOTUYECKUX TPYII

M0 OTHOIIICHUIO K CBETY.

OO60CHOBBIBaTh 3HAUEHUE
dboTomnepuoau3mMa B KU3HU OPTaHU3MOB
U IS IPAKTUKH CEJIbCKOTO

X0341CTBa
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7.3

AbunoTnueckue
(akTopBbl.
Temneparypa Kax
AKOJIOTUYECKHU I

¢dakrop

Temmeparypa Kak 3KOJIOTHUYECKUN
dakrop. [elicTBue TemmepaTypsl

Ha opraHusMsbl. [lolkumoTepMHbIe U
TOMOMOTEPMHBIE OPIraHU3MBI.
OBpPUTEPMHBIE U CTEHOTEPMHBIE
OpraHU3MBlI.

JdemoHncTpanuu

Tabauikl 1 cxeMmbl: «TennokpoBHbIE
KUBOTHBIE», «XOJIOAHOKPOBHBIE
KUBOTHBIEY.

Oo0opynoBanue: repbapuu u
KOJUIEKIINH TETUIOIOOMBBIX,
3UMOCTOMKHUX, MOPO30YCTOMYHUBBIX
pAaCTEHHI; Yy4ela IITHUI] U 3BEPEH.
JlaGopaTopHasi padorta
«BpIsBIICHHE TIPUCTIOCOOIEHUM
OPraHu3MOB K BIIHSHUIO TEMIIEPATYPbI»

PackpriBaTh cojepikaHue TSPMUHOB U
TIOHATHN: TEMIIEPATYPa,
MOWKHIIOTEPMHBIE (X0JI0IHOKPOBHBIE),
rOMOMOTEPMHBIC (TEIIOKPOBHBIC)
OpraHu3MBbl, aHa0M03, IBPUTEPMHBIC
OpPTraHU3MBbl, CTCHOTEPMHBIC OpPraHU3MBI,
TEPMOPETYJISALHS.

XapakTepu3oBaTh JCHCTBHE
TEMIIEPATyphbl Ha OPTraHU3MBI.
BBISIBISITE 0COOEHHOCTH CTPOCHUS U
KU3HEICATCIbHOCTH TOUKHIOTEPMHBIX
(X0JIOTHOKPOBHBIX) U TOMOWOTEPMHBIX
(TerIOKPOBHBIX) KUBOTHBIX.
[IpuBOIUTH MPUMEPHI TOUKHUIOTEPMHBIX
(X0JIOTHOKPOBHBIX) U TOMOHOTEPMHBIX
(TeTIOKPOBHBIX) KUBOTHBIX.
BbISIBIIATE OCOOCHHOCTH CTPOCHHS U
YKU3HEICATCIbHOCTH TEIUIOIFOOUBBIX,
3UMOCTOMKHUX, MOPO30YCTOMYNUBBIX
pacTeHH.

[TpuBOANTH MPUMEPHI TEILIONIOOUBBIX,
3UMOCTOMKHUX, MOPO30YCTOMYNUBBIX
pacTeHH.

[TpuBOANTH MPUMEPHI IBPUTSPMHBIX U
CTCHOTEPMHBIX OPTaHU3MOB.
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7.4 | AGuoTuueckue BraxxHOCTB KaK SKOJIOrMYECKUI PackpeiBaTh conepxaHne TEPMUHOB U
¢daktopsl. BnaxxHocTb dakrop. IIpucnocobnaeHust pacTeHuit HNOHSTHUI . BIQXKHOCTb, THAPOPUTHI,
KaK 9KOJIOTUYECKUI K MOJ/IEPKAHUIO BOAHOTO OanaHca. rUrpo@uUThl, ME30(PUTHI, KCEPOPUTHI,
¢dakto Knaccudukanus pactenuit YKUBOTHBIE. BOJHBIE, MOJTYBOJHBIE,
110 OTHOILIEHUIO K BOJIE. Ha3eMHBbIE.
[Ipucnoco6enus >KMBOTHBIX XapakTepu3oBaTh JIEUCTBUE BIAXKHOCTH
K U3MEHEHUIO BOJHOTO PEKUMA. KaK DKOJIOTMYECKOro (akropa.
JeMoHCTpanuu BbIsBIISAITE OCOOEHHOCTH CTPOEHUS U
Tabauip! U cxembl: «OU3HOTOTHYECKUE | )KU3HEAEATEIBHOCTH PACTEHUI pa3HbIX
aZanTalyy >KUBOTHBIX». HKOJIOTUYECKHUX TPYIII 110 OTHOLIEHUIO K
OOopynoBanue: repObapuu pacTeHHit, | BOJE.
OTHOCSIILIUXCS K TUTpoduTam, [TpuBOIUTH IPUMEPHI PACTEHUIN pa3HBIX
kcepoduram, Me30pUTaM, KOMHATHBIE | DKOJIOTMYECKUX IPYIIII 10 OTHOIIECHHUIO K
pacTeHus JaHHBIX FPYI. BOJIE.
JlabopaTopHas padora BBIABIATE aHATOMUYECKUE U
«AHaTOMUYECKHE OCOOCHHOCTH bu3HoIOoTNYECKrEe MPUCTTOCOOTCHUS
pacTeHuil U3 pa3HbIX MECT OOMTAHMS» | JKUBOTHBIX K H3MEHEHUIO BOJIHOTO
pexuma.
[TpuBOANTH IPUMEPHI BOJIHBIX,
MOJTYBOJHBIX M Ha3€MHBIX KUBOTHBIX
7.5 | Cpenpl oOuTaHus Cpenpl 0OMTaHUS OpraHU3MOB; BoAHasi, | PacKpbIBaTh comepkaHue TepMHUHA

OpraHU3MOB

HA3eMHO-BO3/IyIIIHAS, IOYBEHHAS,
rIIyOMHHAS TOATIOYBEHHAS,
BHYTpHUOpTraHn3MeHHas1. Ou3nKo-
XUMHUYECKHE OCOOCHHOCTH CPEJ]
0oOUTaHUSI OPTaHU3MOB.

«cpena oOUTaHUSI».

XapakTepu30BaTh 0COOCHHOCTU
BOJIHOM, HA3€MHO-BO31YIITHOM,
MOYBEHHOM, INTyOMHHO MOATIOYBEHHOMN 1
BHYTPUOPTaHU3MEHHOU cpell OOUTaHUS.
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[Ipucnoco6nenust OpraHu3MoB K KU3HU
B pa3HbIX cpeaax.

JdemoncTpanuu

Tabauikl 1 cxeMbl: «Cpenbl 0OUTaHUS
OpraHU3MOB.

OO6opynoBanue: KOJJIEKIIUU
KUBOTHBIX, OOUTAIOLIUX B Pa3HBIX
cpenax

CpaBHUBATh PUBHKO-XUMUYECKUE
YCJIOBHS Pa3HbIX Cpejl OOUTAHMUS.
BBISBISATE 4epThl MPUCIIOCOOTICHHOCTH
OpraHU3MOB K OOUTaHHIO B BOJIHOM,
HAa3€MHO-BO31YIIIHOM, IIOYBEHHOM,
BHYTPHUOPTaHU3MEHHOM cpeniax
oOHUTaHUs.

[IpuBOIUTH IPUMEPHI OPTraHU3MOB,
OOUTAIOIINX B Pa3HBIX Cpeax

7.6 | buomornyueckue buonorndyeckue putMbl. BHelHNE 1 PackpbIBaTh cojiepkaHue MOHITHS
PUTMBI BHYTpeHHHE pUTMBI. CyTOYHBIC U «OHOJIOTMYECKUE PUTMBI».

TOJJUYHBIC PUTMBI. XapakTepu3oBaTb 0COOCHHOCTH
[Tprcnoco61eHHOCTh OPTraHU3MOB K BHEIITHUX, BHYTPEHHUX, CYTOUHBIX U
CE30HHBIM U3MEHEHHUSAM YCIOBHI TOJUYHBIX OMOJIOTHYECKUX PUTMOB.
KU3HU. [TpuBOAUTH IPUMEPHI MIPOSIBICHUS
JleMoHCTpanuu OMOJIOTUYECKUX PUTMOB Y Pa3HBIX
Tabmwmiel u cxeMbl: «buomorudeckue OpraHu3MOB.
PUTMBI». BhISBIIATE 4epThl PUCTIOCOOIEHHOCTH
Oo0opynoBanue: repbapuu u OpraHU3MOB K CE30HHBIM U3MEHEHUSIM
KOJUIEKIIMH PACTEHUN U KUBOTHBIX, YCJIOBUM KU3HMU.
o0nagaronmMx 4epTamMmu OnuceiBaTh CE30HHBIC SIBICHUS B KU3HU
MPHUCTIOCOOJIEHHOCTH K CE30HHBIM OpPraHu3MOB, PACTIPOCTPAHEHHBIX
WU3MEHECHHSIM yCIIOBUH KU3HU B CBOEH MECTHOCTH

7.7 | )Kuznennsie popMbl JKuznennsie (popMbI OpraHU3MOB. PackpriBaTh copepkaHue MOHATHS

OpTraHU3MOB

[TonsiTie 0 *)u3HEHHOU (hopme.
’Kuznennoie GopMbI pacTCHUM:
JIEPEBhs, KYCTAPHUKH, KyCTAPHUYKH,

«KU3HEHHasi (hopMa OpraHu3Ma».
BbIsBISITE 0COOCHHOCTH CTPOCHUS U
YKA3HEIESITEIbHOCTH PACTEHUM Pa3HBIX
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MHOTOJIETHHE TPaBBI, OJTHOJICTHHUE
TpaBbl. JKu3HeHHBIE ()OPMBI JKUBOTHBIX
TUAPOOUOHTHI, T€OOUOHTHI,
a’poO6noHThI. OCOOEHHOCTH CTPOEHUS U
o0Opaza Ku3HH.

JdemoHcTpanuu

Tabauip! 1 cxembl: «Ku3HEeHHBIC
dopmbl pacTeHnii», «)Ku3HEeHHBIC
(OpMBI SKUBOTHBIX.

Oo0opynoBanue: repbapuu u
KOJIJICKITUY PACTEHUH M JKUBOTHBIX
pa3IMYHBIX )KU3HEHHBIX (popM

YKU3HEHHBIX (POPM.

IIpuBOAUTE MPUMEPHI PACTEHUM Pa3HBIX
KU3HEHHBIX (POPM.

BbIsBIISITE OCOOEHHOCTH CTPOEHUS U
KU3HEAECATEITbHOCTH KUBOTHBIX PA3HBIX
KU3HEHHBIX (POPM.

[IpuBOAUTH MPUMEPHI KUBOTHBIX
pa3HbIX KU3HEHHBIX (OPM

7.8

buotnyeckue daxTopsl

buornueckue dakropsl. Buas
OMOTHUYECKUX B3aUMOJIEMCTBUNA:
KOHKYPEHIIHS, XUIIIHUYECTBO, CUMONO03
u ero ¢popmsl. [Tapasutusm,
KOOIepaIusi, MyTyallu3M,
KOMMEHCaIu3M (KBapTHPAHTCTBO,
HaxJeOHn4YecTBO). HeTpoduueckue
B3aMMOJICHCTBHS (TOUYECKUE,
dopuueckue, padpuyeckue). 3HaUCHUE
OMOTUYECKUX B3aUMOEHCTBUN TS
CYLIECTBOBAaHMSI OPTAHU3MOB B CPEJIEC
obutanus. [IpUHITUTT KOHKYPEHTHOTO
HCKITIOUCHHUS.

JdemoHcTpanuun

TalauIbl U cXeMbI: «DKOCHUCTEMA

PackpsiBaTh cofep:kaHNE TEPMUHOB U
MOHATUN . KOHKYPEHLINSI, XUILHUYECTBO,
Mapa3uTU3M, MyTyalIu3M,
KOMMEHCAIIU3M, HETPOPUIECKUE
B3aNMO/IEUCTBHS.

XapakTepu30BaTh BUJIbI OMOTUYECKUX
B3aUMOJICCTBUH.

OOBSICHATH CYyIITHOCTh KOHKYPEHITHH,
XUIIHAYECTBA, APA3UTU3Ma,
MyTyajau3Ma, KOMMEHCAIIU3MA.
[IprBOAUTE IPUMEPHI OPraHU3MOB,
YYaCTBYIOIIUX B OMOTUYECKUX
B3aUMOJICMCTBUSAX PA3HBIX TUIOB.
OueHuBaTh 3HAUCHUE OMOTHYECKUX
B3aUMOJICMCTBUM JJIsI CYIIECTBOBAHUS
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HIMPOKOJIMCTBEHHOTO JIECAY,
«IKocucTeMa XBOMHOIO JIeca»,
«llenu nutanus», «XUIIHAYECTBO,
«ITapazutnsm», «KoHKypeHIHs»,
«CumOuno3», «KoMMeHCaAITU3M».
Oo6opynoBanue: KOJJIEKIIUU
YKUBOTHBIX, Y4aCTBYIOIIUX

B Pa3IMYHBIX OMOTUYECKUX

OpPraHU3MOB B Cpejie OOUTaHUS.
OO00CHOBBIBaTh ACHCTBUE MPUHIIUIIA
KOHKYPEHTHOI'0 UCKIIOYEHUS

B3aUMOJEUCTBUIX
Htoro yacos o teMme 9
8 Tema «IKo10rust BUAOB M NOMYJIALTIN»
8.1 | Dkoyornueckue 3 DKOJOTUYECKHUE XapaKTePUCTUKHU PackpsiBaTh coziep:kaHue TTOHITHS
XapaKTEPUCTUKH nonyJssuun. [omyssiuus kak TOTYJISALUS».
MOMYJIALUA ouoJiornyeckas cucreMma. Ponb OueHuBaTh 3HaYEHUE HEOJHOPOHOCTH

HEOJTHOPOJHOCTH Cpeibl, (PU3NYECKUX
O0apbepoB U OCOOCHHOCTEH OHOJIOTHHN
BUJIOB B ()OPMHUPOBAHUH
MPOCTPAHCTBEHHOM CTPYKTYPHI
nomyssiuid. OCHOBHBIE TOKA3aTEIH
MOMYJISIIUU . YUCICHHOCTD, TUIOTHOCTH,
BO3pacTHas U MOJIOBask CTPYKTYpa,
POXKIa€MOCTh, IPUPOCT, TEMIT POCTA,
CMEPTHOCTb, MUTPAIIHS.
JdemoHcTpanumn

Tabauiiel 1 cXeMBbl: «IKOTOTHIECKUE
XapaKTePUCTUKH TOMYJISIIUNY,
«IIpocTpancTBeHHAs! CTPYKTypa

cpenanl, puznueckux 6apbepoB U
0CO0EeHHOCTEN OMOJIOTUH BUIOB

B (hOpMUPOBAHUH MPOCTPAHCTBEHHOU
CTPYKTYPBI TTOMYJISLIUA.

[IpuBOAUTE MPUMEPHI TOMYJISLUAN
pa3HbIX BUJIOB PACTCHUI U JKUBOTHBIX.
XapakTepu3oBaTh OCHOBHBIC
HKOJIOTHYECKHUE TTOKA3ATEIN
MOMYJISIUN: YUCICHHOCTD, TJIOTHOCTH,
BO3pacTHas U MOJIOBask CTPYKTYpa,
POKIAEMOCTbh, PUPOCT, TEMIT POCTA,
CMEPTHOCTh, MUTPAIIHS.
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NONyJIALMN», «Bo3pacTHbIE TUPAMHUIBI
MO YJIALIN»

8.2

8.3

DKomorunyeckas
CTPYKTYypa MOMYJISIUH.
JluHaMuKa Momysiuu
U €€ perysiuus

DKOJIOTHYECKAsT HUIIIA

DKOJIOTMYECKAS] CTPYKTYpa MOIYJISALUH.

OI_IeHKa YHUCJIICHHOCTH IIOITYJISALINHA.

JInHamMuyKa Monyssauuu U €€ peryisuus.

bruoTrueckuii MOTEHIIMAN MTOMYJIAIUH.
MoienupoBaHie TUHAMUKH
nomnyisaud. Kpussle pocta
YHCACHHOCTH Tomysuuu. Kpussie
BbDKHBAHUSA. Peryssiius 4ncIeHHOCTH
HOMYJISAINN: POJIb (PaKTOPOB,
3aBHCSIINX U HE 3aBUCAIINX OT
TUTOTHOCTHU. DKOJIOTUYECKUE CTPATETHH
Bu0B (r- u K-ctpaterun).
JdeMoHcTpanuu

Tabauiel u cxembl: «CKOPOCTh
3aceJICHHsI TIOBEPXHOCTH 3eMIIH
pa3IMYHBIMHA OpTaHU3MaMHU»

PackpeiBaTh comepxaHue TEPMUHOB U
MOHATUI: TUHAMUKA MOMYJIAIUH,
OMOTUYECKUI MOTEHIINAIT TTOMYJISIUH,
KpUBBIC BRDKUBAHUS, (PaKTOPHI
CMEPTHOCTH, EMKOCTb CPE/Ibl.
OOBSACHITH 3aKOHOMEPHOCTH
pasMeleHus ocodei monysaunuu

Ha 3aHUMAEeMOU TEPPUTOPUH.
OrneHnBaTH OMOTUYECKUM TOTCHITHAI
MONYJIALMI pa3HbIX OPraHU3MOB.
AHanmu3upoBaTh KPUBBIE POCTA
YUCJIEHHOCTHU MOMYJIALIMU U KPUBbBIE
BBIKHBAHMUS.

OO60CHOBBIBATH IPUYUHBI CACP>KUBAHUS
OMOTHYECKOTO MOTEHIINANIa POCTa U
MPUYUHBI BCIBIIIEK POKIAEMOCTH

Y OTZEJIBHBIX OPTaHU3MOB.
[lepeuncnsath GpakTOpbl CMEPTHOCTH,
PEryJIIMPYIOIIME YACIEHHOCTD
MOIYJISILUM PACTEHUHN U )KUBOTHBIX.
OnuchIBaTh SKOJIOTUYECKHUE CTPATETHU
BHJIOB

BHUA

[ToasaTHE 00 KOJIOTMUYECKOU HUILIE
BUa. MectooOutanue. MHOroMepHas
MOJIEIIH DKOJIOTHUECKON HUIINA

PackpeiBaTh congepxanne TEPMUHOB U
MTOHATHUI: 3KOJIOTUYECKas HUIIA, BUJ,
apeaJi, UHBa3Usl.
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JIx. . XaTtunHcoHa. Pazmepsl
9KOJIOTUYECKOM HUIlM. IloTeHmansHas
Y pea30BaHHasl HUIIY.

Bup kak cucrtema nomyssinuii. Apeasl
BUJIOB. BUJIbl 1 UX )KU3HCHHBIC
CTpaTeruu. JKOJIOTUYECKUE
SKBHUBAJICHTHI.

3aKOHOMEPHOCTHU MOBEJCHHUS U
MUTpaluil ®KUBOTHBIX. buonornueckue
WHBAa3UM 4y>KEPOJIHBIX BUOB.
JdemoHcTpanuu

[loprper: [Ix. Y. XaT4nHCOH.
Tabauibs! ¥ cxeMbl: «Moenb
9KOJIOTUYECKOW HUIIU

JIx. . XaTunHCOHaA».
Oo0opynoBanue: repObapuu pacTeHHI;
KOJUIEKIIMHY )KUBOTHBIX.
JlaGopaTopHasi padorta
«IIpucrocoOneHust CeMSH pacTEHUMN

K pacCeJICHUIO»

XapakTepu3zoBaTh MHOTOMEPHYIO
MO/JIEJIb DKOJIOTUYECKON HUIIU

Jx. . XaTtunHCOHA.

[IpuBOANTE MPUMEPHI IKOTOTUUECKUX
HUIII PAa3HbIX BUJIOB PACTEHUH U
JKUBOTHBIX.

BbISIBIATE OTJIIMYME SKOJIOTUUECKON
HUIIY BUJIA OT €r0 MECTOOOUTAHHSI.
['paduyeckn n300paxxarhb
MHOTOMEPHYIO MOJIEJIb 9KOJIOTHYECKOU
HUILN JJISI pa3HBIX BUJIOB.

BBIsSBASATE NPUYHUHBI PA3TUYNN

B pa3zMepax 3KOJIOTUYECKOW HUIIU

Yy Pa3HbIX BUJOB PACTCHU! U )KUBOTHBIX.
AHanmu3upoBaTh MPUYUHBI U
IIOCJICICTBUSL CMEHBI dKOJIOTUUECKOU
HUILH

Nrtoro yacoB o teme 9
9 | Tema «IJKkoJiorusi c0001eCTB. IKOJIOTHYECKHE CHCTEMbI»
9.1 | CooOmrecTBO 1 CoobmectBa oprann3moB. buorieHo3 n | PackpbeiBaTh copepxaHue TEPMHUHOB H
OpPTraHU3MOB — ero cTpykrypa. CBsizu MEXIy MOHATHI: OHMO1IEHO03, OUOTOTI.
OuoIIeHO3 OpraHu3MaMH B OMOLIEHO3E. XapakTepu3oBaTh OMOLIEHO3 U €T

JdemoHcTpanuun
Tabauibl u cxeMbl: «CTpyKTypa

CTPYKTYpPHbI: BUJIOBYIO,
MPOCTPAHCTBEHHYIO, TPO(YUUECKYIO.
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OHolLIEHO3a», «KDKOCUCTEMA
HIMPOKOJIUCTBEHHOTO JIECA»,
«IDKOCUCTEMA XBOMHOIO JIeca»

[lepeuucnaTe U NPUBOAUTH IPUMEPHI
CBsI3€U1 MEXy OpraHu3MaMHu
B OMOLIEHO3€

9.2

DKocucTeMa

DKocUCTEMa KaK OTKpPbITasi CUCTEMA
(A.JIx. Tercnu). @yHKIIMOHATBHBIC
OJIOKM OPraHU3MOB B DKOCHUCTEME'!
MPOJIYIIEHTHI, KOHCYMEHTHI,
penyueHtsl. Tpoduueckrue ypoBHHU.
Tpoduueckue nenu u ceTu.
Abunotnyeckue OJIOKH DKOCHUCTEM.
ITouBBI ¥ WIIBI B DKOCHCTEMAX.
KpyroBopoT BemecTB U MOTOK SHEPTUHU
B DKOCHCTEME.

JdeMoHcTpanuu

Ioptpetsi: B. H. Cykaués,

A. JIx. Tencnu.

Tabnwuiel 1 cxeMbl: «OyHKIIMOHATBHBIC
TPYIIBI OPTaHU3MOB B 9KOCHCTEMEY,
«KpyroBopoT BeIlIECTB B IKOCUCTEME,
«llernmn nutanus (macTOUIHA,
JCTPUTHAS ).

Oo0opynoBanue: repbapuu pacTCHHI;
KOJIJIEKITMA HACEKOMBIX;, Uydelia MTHUIl U
3Bepen

PackpsiBaTh copepkaHie TEPMUHOB U
MOHSITUIN: SKOCUCTEMA, POAYIICHTHI,
KOHCYMEHTBI, PEAYIICHThI, TPOPHUUECKUE
ypoBHH, Tpoduueckre (MUIIEBbIC) HEMH
U CEeTH.

Ha3piBaTh CTPYKTYpHBIE KOMITOHEHTHI
HKOCHUCTEMBI.

XapakTepu3oBath QYHKIINU U
MPUBOJIUTH MIPUMEPHI OPTAHU3MOB

B DKOCHCTEME HAa OCHOBE MUMEIOIIMNXCS
3HaHWUH O PaCTeHUSX, Ipudax,
OaKTEpUSIX U KUBOTHBIX.

OnuchIBaTh KPyrOBOPOT BELIECTB U
MOTOK SHEPTUH B DKOCHCTEME.
OOBSICHATH POJIb OPTAHU3MOB

B OMOJIOTHYECKOM KPYTrOBOPOTE
BEILIECTB U TIOTOKE YHEPTHH.
[IpuBOAUTH PUMEPHI OPTaHU3MOB,
3aHUMAIOIINX Pa3HbIE YPOBHU
TPOPUUYECKUX MUPAMUIL.

CocTaBiaTh CXeMbl IEPEHOCA BEUIECTBA
Y SHEPTHH B dKOCHCcTeMax (Ienu
MUTaHUA).
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CpaBHI/IBaTB HaCT6I/IH_[HBIe H JCTPHUTHLIC

OCIIv IMMUTaHUA

9.3 | Dkonoruueckue OCHOBHbBIE MTOKA3aTeNN SKOCUCTEMBI. PackpsiBaTh copepkaHre TEPMUHOB U
MIUPaMU/TbI buomacca u npoaykiusi. MOHSTUI: IPOAYyKIUs, Oromacca,
DKOJIOTUYECKHUE TTUPAMUIbI YHUCEI, HKOJIOTUYECKasl MUpaMHJIA.
OMOMAacChl U DHEPTUH. XapakTepu3oBaTh IpaBuia
JemoHcTpamumn AKOJIOTUYECKUX TUPaMUJ] YUCET,
Tabauilbl ¥ cXeMbl: « DKOJIOTHYECKast OMOMacChl U YHEPTUH.
nupaMu/ia yucen», « IKojaorudeckas OOBSACHATH IPUUUHBI PA3THUUMN
nupamuia 0uoMacchI», B MMPOJAYKTUBHOCTH Y Pa3HBIX
«IKOJIOTHUYECKast TUPAMUIA YHEPTHUU» | SKOCUCTEM.
[TpuBOIUTH IPUMEPHI TPAKTUUYECKOTO
MPUMEHEHUS TTPABUIT SKOJIOTUYECKHUX
MUPaMU/I.
CpaBHUBaTh OMOMACCy U MPOAYKIIHIO
HKOCUCTEM CyIId 1 MUPOBOTO OKeaHa
9.4 | 3menenus Jlunamuxa sxocucmenm. PackpeiBaTh conepxaHue TEPMUHOB U
COOOIIECTB — Kamacmpogpuueckue nepecmpotiixu. MOHATUIN: CYKLECCHSI, KTUMAKCHOE
CyKLIECCUU @nykmyayuu. HanpaBieHHbIE COOOIIECTBO, CYKIICCCHOHHBIN PsIJI.

3aKOHOMEPHBIE CMEHBI COOOIIECTB —
cykineccud. IlepBudHbIE U BTOPUYHBIE
CYKIIECCUM U UX TTPUYHHBI.
AHTpPOIIOr€HHBIE BO3/ICHCTBUS

Ha cykueccnu. KnumakcHoe
coobmiectBo. bropasznooOpazue u
MOJIHOTA KPYTrOBOPOTa BEIIECTB —
OCHOBA YCTOMYHMBOCTU COOOIIECTB.

XapakTepu30BaTh CyKIECCHUH:
MEPBUYHBIC U BTOPUYHbBIC, IPUBOIUTH
UX MIPUMEPHI U Ha3bIBATh MPUYHHBI
CMEHBI COOOIIECTB.

CpaBHUBaATh BPEMEHHBIE U KOPEHHBIE
OMOreoEeHO3bl HA KOHKPETHBIX
MIpUMEPAX CBOCH MECTHOCTH.
MopenupoBath pe3ynbTaThl Mpolecca
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JdemoncTpanuu

Tabauikt 1 cxeMmbl: «O0pa3oBaHue
Oosiota», «IlepBuuHas cykueccus»,
«BoccraHoBreHue seca rnociue noxapa»

CMEHBI OMOTEOIIEHO30B 0/ BIUSHHEM
aHTPOIIOTEHHOTO (haKTOpa

9.5 | [Ipuponnsie [Ipuponubie 3xocucTEMBI. dKocucmemsl | PaCKpbIBaTh CoiepKaHUE TEPMUHOB U
OKOCUCTEMBI 03€p u pex. Ikocucmemvl Mopet u MOHSTHUI: (PUTOMIIAHKTOH, 300IUIAHKTOH,
oKeano8. Ixocucmemvl MyHOp, 1eco8, | APYCHOCTD.
cmeneil, nycmoiis. JleMOHCTPpaUMuU XapakTepu3oBaTh MPUPOTHBIE
Tabauiibl ¥ cXeMbl: «DKOCUCTEMA HKOCHUCTEMBI, UX OCHOBHBIE KOMITOHEHTBI
ITUPOKOJIUCTBEHHOTO JIeca, (na mpuMepe o3epa, XBOWHOTO 1
«IKOCUCTEMa XBOMHOIO Jieca», HIMPOKOJUCTBEHHOTO jieca). OObSICHITD
«JKOCHCTEMA 03€pa». MPUYMHBI PA3TMYHON OHOMAaCChI
OOopynoBaHue: akBapuyM Kak MOJIENIb | IPOAYLIEHTOB U KOHCYMEHTOB B
9KOCHUCTEMBI. MPUPOIHBIX SKOCUCTEMAX.
IKCKypcust «IKCKypcus B THIIMYHBIA | COCTaBIISITh TACTOUIITHBIE U JECTPUTHBIC
ouoreorcHo3 (B 1yOpaBy, Oepe3HsIK, IETNH MUTAHUS TTPUPOTHBIX DIKOCHCTEM.
€JIbHUK, Ha CYXOJIOJbHBIN WUIIU [IpuBOOUTH IPUMEPHI OPTaHU3MOB,
HOWMEHHBIH JyT, 03ep0o, 60JI0TO)» BXOJIAIIMX B COCTaB (PUTOTIIAHKTOHA,
300IUIaHKTOHA, OE€HTOCA.
OOGO0CHOBBIBATH POJIb SIPYCHOCTH
B JKU3HU HA3EMHBIX 3KOCUCTEM.
CpaBHUBaTh OMOMACCYy U MPOLYKIUIO
BOJHBIX U HA3€MHBIX IKOCHUCTEM
AHTpPONIOT€HHbBIE 9KOCHCTEMBI. | PackpbIBaTh co/iep:KaHHE TEPMUHOB U
9.6 | AHTpONIOTCHHBIC ArposkocucTema. ATpOIIEHO3. MOHSTHI: arpO’KOCUCTEMA, arpoleHO3,
AKOCHUCTEMBI Paznuunst MexXy aHTPOIIOT€HHBIMUA U | MOHOKYJIBTYpPA.
(arpo3KOCUCTEMBI)
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IPUPOJAHBIMU SKOCUCTEMAMH.
JdemoncTpanuu

Tabauibl 1 cXeMbl: «ATpOLIEHO3,
«KpyroBopoTt BEHIECTB U MOTOK
SHEPrUU B arpoLEHO3e».
Oo0opynoBanue: repbapuu
KYJbTYPHBIX U AUKOPACTYIIUX
pacTeHH.

IKCKypcus «IKCKypcust

B arpo’KocucTeMy (Ha ToJje Win

B TEIUIMYHOE XO3SHCTBO)»

Xapakrepru3oBaTb OCHOBHBIE
KOMIIOHEHTBI arpO3KOCUCTEMBI.
[IpuBOANTH IPUMEPHI ATPOIKOCUCTEM.

CocTaBiaTh LCTIM TN TAaHU arponcHoO3a.

OO0CHOBBIBaTh MPUYUHBI HU3KOU
YCTOMYHMBOCTH arpO3KOCHCTEM.
CpaBHHMBATh arpo3KOCUCTEMBI U
IIPUPOJIHBIE SKOCUCTEMBI.
XapakTepu30BaTh poOJIb YEJIOBEKA
B COXPaHEHUHU YCTOMYMBOCTH
arpo3KOCHCTEM

9.7

YpOOIKOCUCTEMBI.
DKOMOHUTOPUHT

Ypboskocuctembl. OCHOBHBIE
KOMIIOHEHTBI YPOOIKOCHUCTEM.
I'opoxackas dmopa u payna.

CunaHTpOnM3alUs TOPOACKON (ayHbl.

buonornueckoe u X0341MCTBEHHOE
3HAYCHHUE arpPOIKOCUCTEM U
ypOOIKOCHUCTEM.

3aKOHOMEPHOCTH (POPMUPOBAHUS
OCHOBHBIX B3aUMOJICHCTBUI
OPraHU3MOB B DKOCHCTEMAX.

Ponv xackaonozo sghghexma u 6uoos-
a0uguxamopos (knoueswix 6u00e)

8 (DYHKYUOHUPOBAHUU IKOCUCHIEM.
[IepeHoC PHEPrUH U BEIIECTB MEXKY
CMEXXHBIMHU SKOCHCTEMaMH.

Y CTONYHUBOCTh OPraHU3MOB,

PackpriBaTh copepikaHue TEPMUHOB U
MOHATUN: YpOOIKOCUCTEMA,
CHHAHTPOMHU3aIMs, Topojckas diopa,
ropojckas ¢ayHa, SKOMOHUTOPHHT .
XapakTepu30BaTh OCHOBHBIC
KOMITOHEHTBI YPOOIKOCHCTEM.
OnuchIBaTh OMOJIOTHYECKOE U
XO3SIUCTBEHHOE 3HAUECHHE
ypOOIKOCUCTEM.

[IpuBOANTE PUMEPHI M OIICHUBATH
COCTOSIHME YPOOIKOCUCTEM CBOEM
MECTHOCTH.

BoIsSIBIIATE 0COOEHHOCTH TOPOACKOM
bnopsl U hayHBI.

CpaBHUBaTh YpOOIKOCUCTEMBI U
MPUPOJIHBIE SKOCUCTEMBI
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MOMYJIALNI U IKOCUCTEM B YCIOBUIX
€CTECTBEHHBIX U aHTPOTIOTEHHBIX
BO3JCHCTBUM.

Mexanusmul 6030eticmeus 3a2pa3HeHul
PA3HBIX MUNO8 HA CYOOP2aAHUZMEHHOM,
OP2AHUBMEHHOM, NONYTIAAYUOHHOM U
9KOCUCTNEMHOM YPOBHSX, OCHOBYbL
9K0JI02UHECKO20 HOPMUPOBAHUS
AHMPONO2EHHO20 8030€UCNBUS.
MeTto10510THsI MOHUTOPHHTA
€CTECTBEHHBIX U aHTPOTIOTEHHBIX
JKOCHUCTEM.

JdeMoHcTpanuu

Tabauiel u cxemsbl: «IIpumMepsr
ypOOIKOCHCTEM .,

IIpakTuyeckasi padora

«M3y4yeHune u onucaHue
ypOOIKOCHCTEMBI.

JlabopaTopHas pabdora

«3ydeHne pasHOOOpa3Hsi MEIKUX
MOYBEHHBIX YJIEHUCTOHOTUX B Pa3HbBIX
HKOCHUCTEMAX»

HToro 4acoB 1o teme

12
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10

Tema «buocepa — riiodaabHas IKOCHUCTEMA»

10.1

buocdepa. Ctpykrypa
U cocTaB Ouocepsl

2

buocdepa — obuennanerapHas
o0osouka 3emi, re CyueCTBYeT Uiu
CylLIeCTBOBAJa XKU3Hb. Pa3Burue
npencTaBieHuil o ouocdepe B Tpyaax
3. 3rocca. Yuenune B.U. Bepnaackoro
o ouocdepe. Obnactu 6uocheps! u eé
coctaB. JK1Boe BelecTBo Ouocdepsl u
ero QyHKIUU.

JdemoHcTpanuu

[loprpetsl: B. U. Bepranckui,

3. 3rocc.

Tabauiel u cxembl: «I'eocdepbr
3emin», «OyHKIUU )KUBOTO BEIIECTBA»

PackpriBaTh comep)kaHue TEPMUHOB U
NOHATHI: Ouocdepa, KUBOE BEIIECTBO,
KOCHO€ BEIIECTBO, OMOKOCHOE
BEIIECTBO, OMOTEHHOE BEIIECTBO.
[TpuBoANTH POPMYTUPOBKH OCHOBHBIX
nosnokenuu yuenus B. 1. Bepnaackoro
0 Guocdepe.

Xapaktepu3oBatb 00s1acTu 6uocdepsl u
HUX COCTaB, Ha3bIBAaTh 00JIACTH
pacmpocTpaHeHHS )KUBOTO BEIIECTBA

B 000JI04KaX 3€MJIU U BBISABIATH
IPUYUHBI €r0 PA3ITUYHOTO
pacnpeaeneHusl.

[lepeuncnars GpyHKINN )KUBOTO
BeriecTBa ouocdeps (razosas,
OKHCIIUTENIbHO-BOCCTAHOBUTEIIbHAS,
KOHIICHTPALMOHHAsI, OMOXUMHUYECKas).
[IpuBOaUTH NpUMEPHI TPEOOPa3yIOLIETO
BO3/€MCTBUS )KUBOTO BEILIECTBA HA
ouocepy.

AHanu3npoBaTh U OLEHUBATh
OMOJIOTMYECKYI0 HH(POPMAIUIO

0 TJI00ATBHBIX KOJIOTUYECKUX
npobieMax 6uocdepsl, IOJIy4aeMyto

U3 Pa3HbIX HCTOYHUKOB.
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OnenuBath Bkiag B. U. Bepnanckoro,
3. 310cca B CO3JaHNUE YUEHUS
o ouocdepe

10.2

3aKOHOMEPHOCTH
CYILECTBOBAHMS
ouocdepsl.
KpyroBopoTsl
BELIECTB

3aKOHOMEPHOCTH CYIIECTBOBAHMS
ounochepsr. OcobeHHoCTH OHOChEpHI
KaK TJI00aIbHOM IKOCHUCTEMBI.
JlnHaMuyeckoe paBHOBECHUE

B Ouocdepe. KpyroBopoTsl BelecTB u
onoreoxuMuyeckue UKIbI (yrieposa,
aszota). PUTMMYHOCTG SIBICHUM

B Ouocdepe.

JdeMoHcTpanuu

Tabauiel u cxembl: «I'eocdepbr
3emin», «OYHKIIMU KUBOTO
BEIIECTBAY,

«KpyroBopoT a3ota B mpupoie»,
«KpyroBopoT yrieponaa B mpupojie»,
«KpyroBopoT KUCIOpO1a B IPUPOIE»,
«KpyroBopoT BOibl B IPUPOAE»

PackpbIBaTh copepkaHue TEPMHUHOB H
MMOHSTHH . T100aIbHasI DKOCUCTEMA,
JTUHAMUYECKOE paBHOBECHE,
KPYTrOBOPOTHI BEIIECTB,
OMOTCOXUMUYECKUEC ITUKITBI.
XapakTepu3oBaThb 0COOCHHOCTH
ouocdepsl Kak riaodabHON
HKOCUCTEMBI.

Omnpenensats GyHKIUIO Onocheps

B oOecrieueHnu OUOTEHHOTO
KpYTrOBOpOTa BEIIECTB Ha IJIaHETe.
XapakTepu30BaTh OCHOBHBIC
KPYTOBOPOTBI. BOJBI, YTJIEpO/Ia, a30Ta.
CpaBHMBATh OCOOEHHOCTH KPYTrOBOPOTa
Pa3JIMYHBIX BEIIECTB.

OrneHuBaTh 3HAYCHUE KPYTOBOPOTA
BEIIECTB ISl CYIIIECTBOBAHUS KU3HH
Ha 3emuie.

OOBSICHATH POJIb OPTAHU3MOB

B OMOJIOTHYECKOM KPYTrOBOPOTE
BEIIECTB.

BEISBIIATE TUHAMUYECKOE PABHOBECHE
ounocdepsi.
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[TpuBOIUTH IPUMEPHI PUTMUIHOCTH
sABJICHUN B Onocdepe

10.3 | 30HanBHOCTH 2 3oHanbHOCTH Ouochepsl. [lonsTue PackpbIBaTh copepxaHue TEPMUHOB U
o6uocdepnl. OCHOBHBIE 0 6uome. OCHOBHBIE OMOMBI CYIIIU: MOHSATUN: OMOMBI, TYH/IPA, XBOWHbBIC
OMOMBI CYIITH. TYHJIpa, XBOWHEIE JIeca, CMEIIaHHbIC M | JIECa, CMEIIAHHBIE JIeCa,

Y CcTOWYHUBOCTH HIMPOKOJIMCTBEHHBIE Jieca, CTEMH, IITMPOKOJIMCTBEHHBIC JIeca, CTEIH,
ounocdepsl CaBaHHBI, MMYCTHIHY, TPOTIMYECKHUE JIeca, | CABAHHBI, IIyCTHIHU, TPOIIMYECKUE JIECa,
BBICOKOTOPbsI. KimMat, pacTUTENbHBINA | BBICOKOTOPBbS.
Y )KHBOTHBIH MUP OMOMOB CYIIIH. [Toka3pIBaTh Ha KapTe U
CrpykTypa v QYHKIMS KHBBIX CUCTEM, | XapaKTEpU30BaTh OCHOBHBIE OMOMBI
OIICHKA UX PECYpCHOrO MOTeHIMana u | CYyIIH.
ounochepHbIX (HYHKIIHIA. CpaBHHMBaTh OCOOEHHOCTH KJIUMATa,
JleMoHCTpanuu MOYB, PACTUTEILHOTO U YKUBOTHOTO
TaGnuiel U cxembl: «OCHOBHBIE OMOMBI | MUPA Pa3HBIX OMOMOB CYHIM 3€MJIH.
cymu», «KimmMmartndaeckue mosica BbISBIIATE IPUYHHBI 30HATTEHOCTH
3emun», «TyHapa», «Taira», B Ouocdepe
«CMelIaHHbIN Jecy,
«[1InpOoKONIMCTBEHHBIN Jiec», «CTenb»,
«CaBaHHa», «IIycThIHS»,
«Tponmueckunt gec».
Oo0opynoBanue: repbapuu pacTeHHMA
Pa3HbIX OMOMOB; KOJUIEKITMH KUBOTHBIX
Nrtoro yacos no teme 6
11 | Tema «YesioBeKk U OKpPY:KaOIIAs Cpeaa»
11.1 | Bo3zaeiicTBHE YenOBEKa 2 DKOJIOTUYECKUE KPU3UCHI U UX PackpsiBaTh cosiep:kaHre TEPMUHOB

Ha Onocdepy

npu4YuHbL. Bo3neicTeue yenoBeka
Ha Ouocdepy. 3arpsi3HeHUE BO3AYIIHON

U TIOHATUIA: aTMocdepa,
BellleCTBa-3arpsI3HUTEIH,
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cpensl. OxpaHa Bo3ayxa. 3arpsi3HEHUE
BOAHOM cpenbl. OXpaHa BOAHBIX
pecypcoB. Pazpyuienue noussl. OxpaHa
MIOYBEHHBIX pecypcoB. M3meHeHne
KJIMaTa.

JdemoHcTpanuu

Ta0Gauipl U cXeMbl: «3arpsi3HEHUE
aTMoc(epbI», «3arpsi3HeHHE
rugpocheps», «3arps3HEHUE TOYBbBIY,
«ITapHuKOBBIN 3D PeKrT»

NapHUKOBBIN 3P PeKT, «030HOBaA
JIBIpa», KKUCIOTHBIC TOXKINY,
ruapocdepa, 3BTpoduKanus BOI0EMOB,
MI0YBa, PO3Us IOYB, IECTHUIINIHI,
DKOJIOTUYECKUN KPU3UC.
AHaNM3UpOBATH AHTPOTIOTCHHEIE
(dbakTophl BO3IEUCTBUS Ha Orochepy
(posb yenmoBeka B MPHUPO/IE) HA pa3HBIX
dTarax pa3BUTHS YEIOBEYECKOTO
oO1ecTna.

XapakTepr3oBaTh T100aIbHbIE
HKOJIOTHYECKHUE TTPOOIIEMBI;

OCHOBHBIE UICTOYHUKH aTMOC(EpPHBIX
3arpsi3HEHUI; SKOJIOTUYECKUE
po0IeMbl, CBSI3aHHBIE

C YBEITMYEHUEM TPAHCIIOPTA

B KPYIHBIX TOPOJIax; 3BTPODUKAIIUIO
BOJIOEMOB; MOCJIEICTBHS 3arPsI3HEHUS
BOJI XMMHUYECKUMU BEIIECTBAMH;
BO3/CIICTBHE YeIOBEKa HA TOYBEHHBIN
MOKPOB.

ApryMeHTHpOBaTh 3HaUCHUE
HKOJIOTUYECKUX 3HAHUM B PEIICHUN
BOIMPOCA O MOJACPKAHUU YCTOHIMBOCTH
onochepsr
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11.2

AHTpPONIOTE€HHOE
BO3JICHCTBUE

HA PaCTUTEIbHBIN U
YKUBOTHBIN MHUP.
Oxpana npupozsl

AHTpPONIOT€HHOE BO3ACHCTBUE

Ha PACTUTEIbHBINA U JKUBOTHBIW MUP.
OxpaHa pacTUTENBHOTO U KUBOTHOIO
Mupa. OCHOBHBIE IPUHIIUIIBI OXPaHBI
npupoabl. Kpacueie kauru. Oco0o
OXpaHsAEeMble IPUPOIHBIE TEPPUTOPUHU
(OOIIT). boranuueckue caabl U
300JI0TUYECKUE TTAPKHU.
JdemoHcTpanuu

Tabauiet u cxembl: «Ocob0

OXPAaHACMBIC ITIPUPOAHBIC TCPPUTOPUN.

O6opynoBanue: dhotorpaduu
OXpaHAEMBbIX PACTEHUI U )KUBOTHBIX
Kpacnoit knuru PO, KpacHol kHUTH
peruona

PackpeiBaTh congepxaHne TEPMUHOB U
TIOHSTUN . COKpAILIEHUE
Oropa3zHooOpazus, oXxpaHa IPUPOIH,
0c000 OXpaHsieMbIE IPUPOIHbBIE
tepputopun (OOIIT), 6oTaHnYeCKuit
cajl, 300JJOTHYECKHM TTapK.
XapakTepu30BaTh IIAHETAPHYIO POJIb
pacTEeHUN U )KUBOTHBIX.

[IpuBOIUTH IPUMEPHI IPSIMOTO U
KOCBEHHOT'O BO3JICUCTBUSI YEJIOBEKA
Ha PaCTUTEJbHBIN U )KUBOTHBIN

MUP.

XapakTepu30BaTh TPUHIHUIIBI
«BceMHpHOU cTpaTeruu OXpaHbl
PUPOIBI».

[lepeuncnsiTh 0COOCHHOCTH Pa3IUYHBIX
OOIIT.

[TpuBoguth npumepsl OOIIT,
PaCIIOJIOKEHHBIX B CBOEH MECTHOCTH.
Jloka3pIBaTh Ha MPUMEPAX ONACHOCTh
COKpanieHus: OM0JI0TUYECKOTO
pa3zHooOpazus 3eMiu.

[IpuBOAUTH IPUMEPHI PEAKUX U
MaJIOYHMCIICHHBIX BUIOB PACTEHUI U
JKUBOTHBIX CBOEW MECTHOCTH,
3aHecEHHbIX B KpacHble KHUTH
pernoHoB u Kpacnyto kaury PO
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11.3

PauvonansHOe
[IPUPOAOIIOJIBL30BAHUE
U YCTOMYUBOE
pasBUTHE

OCHOBHBIC PUHIIUTIEI YCTOHYHBOTO
Pa3BUTHS YEITIOBEYECCTBA U TIPUPOJIBI.
PanmonansHOE MPUPOIOTIOIH30BAHHE
U COXpaHEHHE OMOJIOrHYECKOro
pazHooOpazust 3emiIu.

OO6mure 3aKOHOMEPHOCTH
TJI00QIBHBIX SKOJIOTHUECKHUX
Kpu3nucoB. OcobeHHOCTH
COBPEMEHHOI'O KPH3HUCa U €Tro
BEPOSITHBIE TTOCIICICTBUSI.

Pa3BuTHE METO/I0B MOHUTOPUHTA
Pa3BUTHS OIMACHBIX TEXHOTCHHBIX
IIPOIIECCOB.

Cucmemmnule ucciedo8anusi nepexood
K pecypcocbepezaroujeli u
KOHKYPEHMOCNOCOOHOU IHepeemuKe.
buonoeuueckoe pasnoobpasue u
ouopecypcwi. Hayuonanvhoie
UHoOpMayuoHHbIEe CUCTEeMDbL,
obecneuusaiowue 00Cmyn

K UHopmayuu no cocmosiHuio
OMOENbHBIX BUOOE U IKOCUCTIEM.
OcHo8bl dKOpeaburumayuu IKoOCUcmem
U cnoco6os 60pvOHvL

¢ buonospesxicoeHuUsIMU.
Pexoncmpyxyus mopckux u HazemHvix
9KOCUCTEM.

PackpsiBaTh conep:xaHue TEPMUHOB U
IIOHATUM . pallMOHAIILHOE
MIPUPOJIOTIOJIB30BAHUE, YCTOMYUBOE
pPa3BUTHUE, IIPUPOIHBIE PECYPCHI,
AKOJIOTMYECKHUU CIIC.
XapakTepru30BaTb OCHOBHBIEC IPUHIIUIIBI
YCTOMYMBOIO Pa3BUTHS YEJIOBEYECTBA U
MIPUPO/IBI.

OnuceiBaTh HEMCUEPIIAEMBIE U
rcuepnaemMble NPUPOAHBIE PECYPCHI,
MOTYEPKHUBAsi OTHOCUTEIIBHOCTD
HEUCUYEPIIAEMOCTH MPUPOIHBIX
PECYPCOB; XapaKTEPU30BATh MPOLECCHI
VX BO3HUKHOBEHUS U YCIIOBUS CPEIIBI,
MPUBOASAIINE K UX (OPMHUPOBAHUIO.
PackpsiBaTh p0o0JIeMbI pallMOHATILHOTO
MIPUPOJIONIOJIB30BAHUSA U HAXOIUTh ITyTH
UX pELICHUSA
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JdemoncTpanuu
Ta0aunel U cxeMbl: «Moaean
YIIPABJISIEMOrO MUPa»

HUtoro gacos 11o TeMe 6
PesepBHOe Bpems 8
OBILIEE KOJIMYECTBO 102

YACOB IIO I[TPOI'PAMME
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