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IMOACHUTEJIBHASA 3ATIMCKA
Pabouast mporpamMMa CcoCTaB/ieHa Ha OCHOBe:

» ®epepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6 obpa3oBanuu B Poccuiickoii
denepann» (B AeUCTBYIOIIEN peJaKiivM)

* npukasza MuHo6pHayku ot 17.05.2012 No 413 «O6 yTBepxkaeHWH (egepasbHOro

roCy/JapCTBeHHOTO 00pa30BaTe/IbHOTO CTaHAapTa cpegHero obmiero obpa3oBaHus» (C

13MeHeHMsIMU, BHeCeHHbIMM_TIPHKa3oM MuHnpocgeiileHus ot 12.08.2022 No 732);

* mpukasza Munnpoceenierus ot 18.05.2023 No 371 «O6 yTBepkaeHUH (hefiepasbHON
obpa3oBaTe/ibHOM TIPOrpaMMBbI CpejiHero obiiero o6pa3oBaHus»;

* mpukasza MunnpocBerienus ot 22.03.2021 Ne 115 «O6 ytBepxaeHuu Ilopsgka

OpraHM3aliM M  OCYI[eCTBJeHHs 00pa30BaTe/bHOM  [eITeIbHOCTH 110  OCHOBHBIM
o6111e06pa3oBaTe/IbHBIM ITPOrpaMMaM — 00pa30BaTe/IbHLIM IPOrpaMMaM HadyabHOTO 00II[ero,

OCHOBHOTO 0011]eT0 U cpefHero ob1rero oo6pa3oBaHUs»;

o CIT 2.4.3648-20 «CaHUTapHO-3ITH/IEMUOJIOTHUECKHEe TPeOOBaHUS K OpraHW3alysM
BOCIIUTAaHUSI U O0yuyeHHs, OTAbIXa U O03/I0POBJIEHHSI [leTell U MOJIOZEXKU», YTBEPKJEHHBIX

[IOCTAHOBJIEHHEM IJIABHOTO CaHUTapHOro Bpayda oT 28.09.2020 Ne 28:

e CanlluH 1.2.3685-21 «I'urueHnuecKre HOPMAaTHBLI U TpeOOBaHMS K 00ecrieueHUro

6e3omacHoctT W (wniu) 06e3BpeHOCTH [/ uesioBeKa (DAKTOPOB cCpefibl  OOWUTaHWMS»,

yTBepyK/eHHbIX [10CTAHOBJ/IeHWEM [VIaBHOI'0 CaHUTapHOro Bpaya oT 28.01.2021 No 2;

* KOHILETIIMU TIperofiaBaHust O6wionoruu B Poccuiickoit ®esepaiiyv, yTBepKeHHON
peleHyeM Kosternd MunucrepcTsa npocseltenys Poccuiickor ®@epepanuu ot 23.10.2020;

* (denepanpHOI paboyeii MporpaMMel TI0 yuyeOHOMY MpeMeTy OUOJIOTHH.

e [losmoxeHust o pabourx mporpaMMax yueOHBIX TpeJMeTOB, KYPCOB W MOJYJel,
yueOHBIX KypCcOB BHeYpO4HOU festensHOCTH B MAOY rumHasmu Nel6 ropozga TromeHu
(mpuka3 ot 17.08.2023 Ne 117-ox)

[Mporpamma 1o yuebHOMy mipeamMeTy «buonorus» (fanee - GuoJiOrHsl) Ha CpeiHEM
ypOBHe 0011iero obpa3oBaHusi pa3paboraHa Ha ocHoBe dejepanbHOro 3akoHa ot 29.12.2012
Ne 273-®3 «O6pasoBanue B Poccmiickoii ®Pepepaipm», PrOC COO, Konuenun
niperniofiaBanus  yue6Horo mnpenmera «buosorus» u ®esepanbHoll paboyell MporpamMmbl
BOCIIUTaHUS.

Yuebubiii mipegmer «buonorus» yray6seHHoro ypoBHsi usyuenusi (10—11 ksaccer)
SIBJISIETCSI OTHAM U3 KOMITIOHEHTOB Tpe/IMeTHOI 06/1acTu «EcTecTBeHHO-HayUHble TpeIMeThI».
CornacHo nonoxenusim ®I'OC COO mnpoduibHble TeXHUYECKUe MpeJMeThl, U3yuaeMble Ha

yrinyOnéHHOM YpOBHe, TIpeJCTaBssioT coboi crocodbl auddepeHrmaimy obyueHusT Ha



ypOBHe cpeziHero o6iiero oo6pa3oBaHus U 1jeyid, 00ecreurBaroliie TIPeeMCTBEHHOCTh MeXAy
OCHOBHBIM ~ OOIMM, CpeJJHUM OOIIMM, CpeJHUM TIPO(eCCUOHANbHBIM W  BBICIIAM
obpa3zoBaHueM. B TO ke BpeMsi KaKIblii W3 3TUX yueOHBIX TIPEAMETOB [O/DKEH OBITh
OPUEHTHPOBAaH Ha TIPUOPUTETHOe pelleHWe 00pa30BaTeNbHBbIX, BOCIUTATENbHBIX U
Pa3BMBAKOIUX 3a7ad, 3a7auy C TMpodopueHTaleld 00ydarommxcss W CTUMY/IMPOBaHUS
VMHTepeca K KOHKPeTHOW 00/1aCTh HayuHBIX 3HAHWM, CBS3aHHOTO C OWOJIOTHel, MeAULIMHON,
9KOJIoTHel, TICUX0J/I0THel, CTIOPTOM W/TM BOEHHBIM [Ie/IOM.

[Tporpamma 1o yueGHOMY TmipeaMeTy «BHUO/OTHs» /1aeT TpeCTaB/leHWe O LesX U
3a7lauax u3yuyeHuss mnpeamera «buosorus» Ha  yrayO/eHHOM —YpOBHe,  OTMpejesisieT
oOsi3aTesibHOe (MHBapWAaHTHOE) TIPeJJMETHOE COJiep)KaHHe, €ero CTPYKTYPHUPOBaHUE TI0
pa3jenaM ¥ TemaM, COIJIaCHO Kiaccam, obecrieunBaeT I10C/Ie/I0BaTeTbHOCTh W3YyUeHHs
yueOHOTO Marepuana C Y46TOM MeXKIPEeJIMEeTHBIX U BHYTPUIIPEAMETHBIX CBs3€H, JIOTUKU
yueOHOro Tpoljecca, Bo3pacTHBIX ocobeHHOCTel oOyuaroluxcs. B mporpamMme mo 6uonoruu
peasir30BaH TPUHLIUIT PeeMCTBeHHOCTH M3ydeHus C Ouosioryeit Ha ypoBHe 6a30Boro obirero
oOpa3oBaHusi, Omarojaps ueMy TIPOCMAaTpPMBAETCS HalpaBJI€HHOCTh Ha TOC/IEAYIOIee
pa3BuTHe OMOTOTMYECKUX 3HaHWN, OPUEHTUPOBAHHBIX HAa CTPaHbl €CTeCTBEHHO-HAyYHOTO
MHPOBO33PeHHUs], IKOJIOTUYeCKOT0 MBIIIJIEHHS, TTPeJICTaBlIeHHbIX O 3J0POBOM 00pa3se >KHU3HH,
Ha BOCTIUTaHHe Oepe)XHOTO OTHOIIIeHHS K OKpY Karolllel TIPUPOIHOM cpejie. cpefa.

YuebGHblIii nipeameT «buosiorusi» Ha ypoBHe cpeZiHero o6iijero obpa3oBaHusi 3aBepiiiaeT
Ouonornyeckoe obpa3oBaHue B IKOJIE M OPUEHTUPOBAH Ha pacIliupeHwe U yriiyOsieHue
3HaHWM O0YYalOIIMXCsl O XKUBOW TPUPO/Ie, OCHOBAX MOJIEKY/ISIPHON M K/IeTOUHOM OMOIorny,
3MOpHOIOTUY ¥ OUOJIOTUM PAa3BUTHS, TeHETHKH, CeJIeKIU, OMOTeXHOJIOTUH, BOTIOLMOHHOTO
YUEHUs U YKOJIOTHH.

N3yuenune yueGHOro rpegmera «buosiorusi» Ha yriy0/JeHHOM YPOBHE OPHEHTHPOBAHO
Ha TO/ITOTOBKY YYall[MXCsl K TOC/TeAYIOIIeMY TO/yueHH0 OHMooruyeckoro oOpa3oBaHUs B
By3aX M OpraHM3alMsiX CpeJHEero TMpogecCHoHaTBbHOTO o0pa3oBaHusi. B ocHOBe ero
COZlep)KaHUsI JIKUT CHUCTeMa OWOJOTWYeCKWX 3HAHWM, TIOJyYeHHBIX TIPU  HM3y4YeHUH
YUaIUMHCS, COOTBETCTBYIOIIMX CUCTEMAaTHUECKUX Pa3/ie/ioB OMOJIOTHY Ha YPOBHE OCHOBHOTO
ob1jero obpasoBanus, B 10—11 kyaccax 3Tv 3HaHUS MOJIy4arOT pa3BUTHe. Tak, pacIIupsOTCS
U yriyOnsroTcss OMosorvyeckrie 3HaHUSI O PaCTeHUsX, XKUBOTHBIX, Tpubax, OakTepusix, o
yesioOBeKe, M3/1aral0TCs TPUHLMIBI KU3HM, [JOTIOTHUTENbHO BKJIFOYAIOTCS OHo/Iornueckrie
JlAHHBIE TPHUK/IAJHOTO W MOMCKOBOTO XapaKTepa, KOTOPble MOXKHO HMCII0/h30BaTh B KaUeCTBe
OPMEHTHUPOB [l TOC/efytollero Bbibopa mpodeccru. Bo3MoXKHa TakKe WHTerparys

Ouonoruueckrx 3HaHUM C cobmoeHrneM rpaMKoB.



CTpyKTypa MporpamMmbl 1o yueOHOMY TipeaMeTy «buosorus» oTpakaeT CHCTEMHO-
YPOBHEBBIN U 3BOJIIOL[MOHHBIA TIOAXOAbI K M3yueHUto Ouosiorud. COrjiacHO MM W3y4aroTCst
CBOWCTBAa W 3aKOHOMEDHOCTH, XapaKTepHble [ JKMBBIX CHCTEM pa3HOTO YDPOBHS
OpraHM3alLuH, SBOJIIOLMA OPraHWYeCKOr0 MHpa Ha 3emsie, COXpaHeHHs OWO0JIOrMYecKOro
pa3Hoobpa3us ruiaHeThl. Tak, B 10 Kjacce M3y4arOTCsi OCHOBBI MOJIEKYJ/ISIPHOM M K/IETOYHOM
Ouosiorum, SMOpPUONIOTUM W OMONIOTUM Pa3BUTHS, TeHETUKUA U CeJeKIH, OMOTeXHOIOTHU U
CUHTETHYeCKOW OMO0JIOTHH, aKTyaIu3upYIOTCs 3HaHUsI 00yYaroIuxcs 1o 60TaHUKe, 300710THH,
aHaroMuH, ¢usnonorum yesnoseka. B 11 knacce n3ydaeTcss 5BOMIOLMOHHOE YUeHHe, OCHOBBI
9KOJIOTHU U yueHue 0 brocdepe.

Llensto yuebHOTO mpeamMeTa «buosorusi» siBisieTcsi obecrieueHre o0yueHUst CTYJ€HTOB
OrosornyeckMM TeopwsiM M 3aKOHaM, HjesiM, TIPUHLMIAM U TpaBUIaM, OCHOBaHHBIM Ha
COBpPeMEHHOW eCcTeCTBeHHO-HayyHOM KapTHHe MHUpa, 3HaHUSIM O CTPOEHMM, MHOroobpasuu u
0CO0EHHOCTSIX KJIETOK, OpraHu3Me, pa3BUTHM, OMOIleHO3e, 5KOCUCTeMaX, O BbIJAIOLIUXCS
HAayUHBIX 3HAHWSIX. JOCTWKEHHs, COBpPEMEHHble WCC/IeIOBaHUSI B OWOJIOTHY, TIPUK/IAHbBIE
acriekThl OWMOOTHYeCKUX 3HaHWH. [I7sT pa3BUTHS W TMOAJEp)KaHWs MHTepeca yJaluxcs K
OvosorMM TIPUBOAWUTCS 00bEM TeOpeTUYeCKOro MaTepHvasa B CO/lep)KaHWUM TPOrpaMM 10
Ouonoruy, TpeAyCMaTpUBAIOIIMM 3HAKOMCTBO C COBPEMEHHbIMH CTAaHOBJIEHUSIMA U
pa3BUTHEM 3TOW W/ MHOW 00/1acTH OMOIOTHY, BK/I/| OTEUECTBEHHBIX U 3apyOeXKHBIX yUeHbIX
B pellieHre OHO0J/IOTMYeCKUX U 9KOJIOTHUECKHUX MPOob/IeM.

Lless n3yueHust yueGHOTo ripeZiMeTa «brosiorusi» Ha yriiy0/IEHHOM YPOBHE — OBJIafIeHHe
00y4YaroIMMUCS TIPUBOJUT K TIOCTPOEHHIO CTPYKTYPHO(YHKIIMOHATLHOW OpraHW3aLuu
JKMBBIX CHUCTE€M pAa3HOTO paHra MU TpuoOpeTeHHI0 yMeHWid, WCII0/Ib30BaTh 3T 3HAHWS B
repexoJHOM UHTepece K OrpeJenéHHONW 00macT mnpodeccHoHanbHON  /IesTesTbHOCTH,
CBSI3aHHOW C Owosiorvel, wWid K BbIOOpDY yueOHOTO 3aBefleHUs] [Jisi TPOJO/DKEeHUS
Ouonornueckoro. obpasoBaHue.

HocTwkenne 1enM u3yueHus rmnpeamMeTa «buosorusi» Ha yrayOsieHHOM ypOBHe
OCTOPOJKHOT'O pelleHus C/leiVIOIINX 3a/au:

OCBOEHHME O0y4YeHUsI 3aBUCUT OT CUCTeM OWMOJIOTMYECKUX 3HAHWUH: 00 OCHOBHBIX
OMOIOrMYeCKUX TEOPHSX, KOHIIEMIUSIX, TUTIOTe3aX, 3aKOHaXx,

3aKOHOMEPHOCTSIX U MTPaBUjIaX, COOTBETCTBYIOIIUX COBPEMEHHOM ecTeCTBeHHO-HayuHOU
KapTHHe MHUPa; O CTPOEHWH, MHOT000pasuy ¥ 0COOeHHOCTSIX OMOIOrnYecKruX cucTeM (KIeTKa,
OpraHu3M, TOMyJsALus, BuUJ, OuoreoneHo3, Ouocdepa); O BbIJAIOIUXCS OTKPBITUSIX |
COBpeMeHHBIX HCC/e/IoBaHUSX B OHonorun; obyueHre o0yuyaroLXcsi C MeTOJAMH TTO3HAHUS
»KUBOM TIPUPOJibI: UCC/Ie/I0BATEIbCKUMUA MeTOZlaMu OMO/IOrMueckux HayK (MOJIEKyJ/sSIpHOM U

K/IeTOUHOM 6I/IOJ'101"I/II/I, 3M6PI/IOJ'IOFI/II/I U Ouonoruu pa3BuUTHsA, TE€HETUKHW U CeJIEKIUH,



OUOTeXHONMOTUM UM CUHTETUUeCKOW OWONOTWH, TaJeoHTONIOTUH, JKOJOTUM); METObI
CaMOCTOSITe/ILHOTO TPOBe/IeHUsT OMOIOTMYeCKUX UCCIef0BaHNH B 1abOpaTOpyU U B TIPUPO/IE
(HabmrosieHMe, W3MepeHHe, SKCIIePUMEHT, MO/eJTMPOBaHKe); OBjaZieHue O00yuarouMucs
TpeOyeT HaBBIKOB: CAMOCTOSITEIbHO  HaxOAWTh, aHA/MM3UPOBAaTh W  HCIIO/Ib30BaTh
Ouosiornueckyro  MH(OpMAI[UIO; TIOMb30BaThCs  OWOJIOTMUECKOW  TepPMUHOJOTHENH |
CUMBOJTUKOM; COXPaHUThb CBSI3b MEXTY pa3BUTHEM Oro/IornUecKux u
COLMA/IbHOOKOHOMHUYECKUX W JKOJOTMYecKux mpoOsieM  uesioBedecTBa;  OIleHHWBAaTh
TOC/Ie/ICTBUSI CBOEM [lesiTe/IbHOCTA B OTHOIIIEHWM OKpyKatollleld TIpUPOJHOM Cpe[ibl,
COOCTBEHHOT'O 3/I0POBbsi U 3/I0POBbsSi OKPY)KAlOILUX Jrofiel; 000CHOBBIBaTH U COO/IO/IATh
Mepbl TPOGUIAKTUKA WHQEKIMOHHbIX 3abosieBaHUiA, TIpaBW/I TOBeJleHUs] Ha TIpUpOZe U
obecrieueHust 6e30MaCHOCTH COOCTBEHHOM JKU3HEAEATeTbHOCTH B TIPUPO/HBIX ¥ TEXHOT €HHBIX
cpeziax; 0XapakTepr30BaTh COBPeMeHHbIe HayYHbIe OTKPBITHS B 00/1aCTH OMOIOTHH; pa3BUTHe
VHTE/UTIEKTya/IbHBIX U TBOPYECKUX CITOCOOHOCTEH Yyualuxcs B TIPOI[ecce 3HAKOMCTBA C
BBI/IAIOIIMMUCS] OTKPBITUSIMA M COBPDEMEHHBIMU WCCJIeIOBaHUSIMUA B OMOJIOTHY, pelaroiiiMn
UX  mpoOsieMbl,  MeTOZONOTHel  OWOJIOTUYEeCKUX  WCCIe/OBaHWM,  TPOBe/leHHeM
JKCTIepUMeHTabHbIX MCC/e/JOBaHWM, pellleHreM OWOJIOTHYeCKUX 3ajjad, MCCae/joBaHieM
Ouosiornueckix OOBEKTOB M TPOLIeCCOB; BOCIUTaHWe Y OO0yYarolUXCs LeHHOCTHOTO
OTHOLLIEHUS K YKUBOU MPUPO/ie B 11eJIOM U K ee 00beKTaM U sIBJIEHUSIM; SIBJISTFOTCSI OCHOBaMU
reHeTUUYeCKOM TPaMOTHOCTH, OOIeild Ky/JbTyphl TIOBeJeHWs B TIPUPOZE; TI0JTOTOBKA
€CTeCTBEHHO-HAayUHbIX  3HaHWM; oOyueHWe HeoOXOJWMBIM  HaBblKaM B obmactu
Pa/IM0AaKTHBHOTO MPUPO/IONOb30BaHus (COO/IF0ieHre TIPaBUI TIOBe/IeHHs B TIPUPO/ie, OXpaHe
BUJIOB, JKOcucTeM, Ouocdepbl), coxpaHeHHIO COOCTBEHHOTO 3/I0POBbSi W  3/10POBbsI
OKpy)Karolmx Jioged (cobmojeHre Mep 3al[UTHBIX Mep, obecrieueHre 0e30T11aCHOCTH
JKU3He/IesATeIbHOCTH B €CTeCTBeHHbIX YCIOBHUSIX MIPUPOAHOTO M TEXHOT€HHOI0 XapakTepa) Ha
OCHOBe HCIIO/Ib30BaHUsI OMO/IOrMYeCKHUX 3HaHUK Y YMEHWH B TIOBCeJHEBHOM >KU3HM;

Co3paHue yClIOBUM [ijIsT OCO3HAHHOTO BbIOOpa 00YyYarOLUMUCS TT03BOJISIET TPAEKTOPUHU
WH/IMBUyalbHOTO 00pa30BaHUsi, CMIOCOOCTBYIOIIEro TOCIeyoLeMy MpodecCHOHaTbHOMY
CaMOOTIpe/Ie/IeHUI0, B COOTBETCTBUM C WHJWBHUIYaJbHBIMH MHTEPECAMH U TOTPeOHOCTSIMU
permoHa.

OO611iee uMC/I0 YacoB, OTBeAEHHBIX i U3ydyeHUsi OMooruu Ha yryiybjeHHOM ypOBHe
cpegHero obimiero obpasoBaHusi, coctaBiser 204 uvaca: B 10 kmacce — 102 uvaca (3 vaca B
HeJient0), B 11 knacce — 102 (3 B Hefento).

Otbop oOpraHM3allMOHHBIX (GOPM, METOJIOB U CpeACTB o0yueHWs OWOIOTHUU

OCYILIeCTBJISIETCS C YYeTOM CIeLIU(PUKU ero cofiep)KaHusi ¥ HarlpaB/eHHOCTH Ha MPOJ0/DKeHUe



Ouosornyeckoro o6pa3oBaHUsI B OPraHU3alMsIX CPEeIHETr0 MPOQeCCUOHATBHOTO U BBICIIETO
oOpa3oBaHUsl.

Obs13aTeTbHBIM YCIOBHEM TIpY 00y4eHUH OMOJIOTHY Ha yriay0/ieHHOM YPOBHE SIBJISIETCS
TIpoBe/ieHre J1ab0paTOPHLIX W TMpPaKTUUeCKUX paboT. Takke yuactve oOydaroOmUXCs B
BBITIOJTHEHUM TIPOEKTHBIX W yueOHO-HCC/IeJoBaTe/IbCKUX PAbOT, TeMaTHKa OIpe/ensieTcs

yuuTe/sieM Ha OCHOBE pea/IbHbIX MdT€PUA/IbBHO-TEXHUUYECKKUX PeCYypCOB U MECTHBIX YCHOBHﬁ.

HEHTEHLHOCT]: yuuTesada ¢ ydeTomM paﬁoqeifl MMporpaMmbl BOCITUTAHUA IIKOJIbI

Pabouast mporpaMMa OpHEeHTHPOBaHA Ha LieJieBble TIPUOPUTETHI, C(HOPMYTUPOBAHHEIE B
(denepanbHOM paboueii MporpaMMe BOCIIUTaHUS U B paboueit mporpamme Bocnutanust MAOY
«VBaHoBckas COILl» YBaTCKOro MyHULIMIIAIBHOTO PaliOHa».

YpouHas [eTe/IbHOCTh

* MakCHMaJIbHOe HCII0/Ib30BaHHWE BOCIMTATebHBIX BO3MOKHOCTEH COJleprKaHus
yueOHBIX TIpeAMETOB [jiss ()OPMUPOBaHUSI Yy OOYYAIOIIMXCS POCCHUMCKUX TPaJULIMOHHBIX
JlYyXOBHO-HDABCTBEHHbIX U COLMOKY/IbTYPHBIX LI€HHOCTEM, POCCUICKOrO0 HCTOPHUYECKOTrOo
CO3HaHUSI Ha OCHOBE WMCTOPUYECKOTO TIPOCBeIleHus; T0A00p COOTBETCTBYHOILETO
TEeMAaTUYeCKOTO COjlep)KaHUsl, TEeKCTOB /JIsi UTEHWs, 3afau [yis pelleHus, TpoOIeMHBbIX
CUTYaLH /151 00CYKIeHHIA;

* BK/IIOUEHUE YuWTeIsIMA B paboure MporpamMMbl 1Mo y4yeOHBIM TIpeAiMeTam, Kypcam,
MOZY/IAM LieJIeBbIX OpPUEHTHPOB Ppe3y/bTaTOB BOCIMTAHWS, WX Y4YeT B OIpe/e/eHuH
BOCIIMTATe/IbHBIX 33/lau YPOKOB, 3aHATUN;

* BK/IOYEHHe yuuTeassMd B paboure TpoOrpaMMmbl yueOHBIX TPeJMeTOB, KYpCOB,
MoO/1y/iel TeMaTUKUA B COOTBETCTBUM C KaJleHZAPHBIM TJIaHOM BOCITUTAaTeIbHOU paboThi;

e BBIOOD METOAOB, METOJWK, TEeXHOJIOTHM, OKa3bIBalOIIUX BOCIUTATeTbHOe
BO3/leliCTBME Ha JIMYHOCTh B COOTBETCTBUM C BOCIMTATE/TbHBIM M€aoM, LIeJIbi0 U 3aiauaMu
BOCITUTaHUSI, Lle/IeBbIMA OpHMEHTUpaMH pe3y/IbTaTOB BOCIUTAHMUS; peanu3aliiio MpuopuTeTa
BOCITUTAHUS B yueOHOM JlesiTeIbHOCTY;
* TpuBJ/ieUeHWe BHUMaHUSI 00yuaroU[Xcsl K [IeHHOCTHOMY acleKTy M3y4aeMbIX Ha YpOKax
MpeZIMeTOB, SIBJIEHWM W COOBITHH, WHULMMPOBaHWE OOCY)K/IeHWI, BBICKAa3bIBAHHUN CBOETO
MHeHWUs], BLIDaOOTKM CBOET0 JIMUHOCTHOTO OTHOLIEHHUS] K U3y4aeMbIM COOBITHSIM, SIBJIEHUSIM,
mLam;

. TIpUMeHeHue MHTEPaKTUBHBIX hopm yueOHOM paboThi:
VHTe/JIeKTya/lbHbIX, CTUMY/JUPYIOIIUX T[03HaBaTe/lbHYI0 MOTHMBAL[MIO, WTPOBBIX METOJVK,
JVCKYCCHUM, MArOIIUX BO3MOXXHOCTb IMPUOOPECTU OTBIT BelieHHsI KOHCTPYKTUBHOTO /IAAJiora,;
TPyMIIOBOM paboThl, KOTOpasi YUYMT CTPOMTh OTHOIIEHHSI W JelCTBOBaTb B KOMaH/e,
CTIOCOOCTBYET Pa3BUTHIO KPUTUUYECKOTO MBIIIJIEHHS;

* moOy>kaeHue 00OyvaroLMXcsi COOMIOAATE HOPMBI TTOBe/IeHHs], TIpaBrIa OOLeHHsT CO
CBEPCTHUKAaMM W  TieJjaroraMd, COOTBETCTBYIOIME YK/IaLy  001jeobpa3oBaTe/bHOM
OpraHu3aliy, yCTaHOBJIeHHe U MOJepXKKY A0OposKesiaTe/ibHOWM aTMOChephI;

* opraHu3anuio medcTBa MOTMBUPOBAHHBIX U 3PYAMPOBAaHHBIX OOyUaromMXcs Haf
HEYCIeBaroIMMH  OJHOK/IAaCCHUKaMH, B TOM 4uCle C 0coObiMA 0Opa3oBaTe/bHBIMU
MOTPeOHOCTSIMH, [JAFOIIero 00y4YaroIUMCs COIMATbHO 3HAUMMBIA OMBIT COTPYJHUUECTBA U
B3aUMHOM TTOMOIIIY;

* VHUIMMPOBAHKE W TIOAJEP>KKY HCC/Ie/[0BaTe/bCKON AeATelbHOCTA O0yJaromuxcsi B
(hopme UHAMBU/YaTbHBIX U TPYITIOBBIX IPOEKTOB BOCIIMTATeIbHOM HarpaB/IeHHOCTH.



COJEPXAHUE OBYUYEHUSA
10 K/TACC
Tema 1. buosiorus Kak Hayka

CoBpeMeHHast 6MO/IOTHsSI — KOMILJIEKCHasi HayKa. KpaTkasi ICTOpUsI pa3BUTHSI OMOJIOTHU.
Buonorrvyeckue HayKy U M3yuyaeMble UIMH NPO0OJIEMBI.

dyHaMeHTabHbIE, TIPUK/Ia/IHbIE U TIOMCKOBLIE HayuHble UCC/Ie/JOBaHMs B OUO/IOTHH.

3HaueHre OHOJIOTHH B (DOPMUPOBAHHWK COBPEMEHHOW eCTeCTBeHHO-HayUHOW KapTHHBI
mupa. I[Ipodeccuu, cBs3aHHble C Ouosorvell. 3HaueHWe OWOJIOTUM B TIPAKTUUYECKOMH
JlesITeTbHOCTU uejioBeKa: Me[vliiHe, CelbCKOM XO3SIMCTBe, IIPOMBIIUIEHHOCTH, OXpaHe
TIPUPOJBI.

HemoHcTpammn

[Toptpetsl: ApuctoTensb, Teodpact, K. Jlunnei, XK.b. Jlamapk, Y. [1apBuH, Y. ['apBeii,
I'. Mengens, B.M. Bepnaackuii, W.I1. [TaBnoB, U.U. MeunukoB, H.M. BaBuios, H.B.
Tumodcees-PecoBckuii, k. Yotcon, ®. Kpuk, [1.K. Benses.

Tabmurp! u cxembl: «CBsi3b OHMOIOTUY C APYTUMH HayKaMn», «CrcTeMa OHMOIOrnIecKmx
HayK».

Tema 2. JKuBble CHCTEeMBI H UX U3y4YeHHe

JKuBble cucTeMbl Kak TpeAMeT H3yueHHss Owvosoruu. CBOMCTBA JKMBBIX CHUCTEM:
eJMHCTBO XUMHYECKOI'O0 COCTaBa, JUCKPETHOCTb U  L|eJIOCTHOCTb, CJIOKHOCTb U
YHOPSIZJI0YEHHOCTb  CTPYKTYPBI, OTKPBITOCTb, CaMOOpraHu3alys, CaMOBOCIIPOW3Be/leHNe,
paspaKUMOCTb, U3MEHUUBOCTb, POCT U Pa3BUTHE.

YpOBHM OpraHusaliM >KUBBIX CHUCTEM: MOJIEKY/ISIpHbIM, K/eTOYHBIM, TKaHeBbIH,
OpraHWU3MeHHBIN,  TIOMYJII[UOHHO-BUAOBOM,  SKOCHUCTeMHBIA  (OMOTeoI|eHOTHUEeCKHi),
6uocdepHbiii. TIporjeccel, MPOUCXOAAIIME B )KUBBIX cicTeMaX. OCHOBHBIE TPU3HAKK JKUBOTO.
’Kv3Hb kak ¢opma cyujecTBoBaHMs MaTepud. Hayku, M3yuvaromiye >XUBbIe CHUCTEMbl Ha
pasHbIX YPOBHSX OpraHU3aLjiu.

W3yueHue UBbIX cucTeM. MeTozbl 6rosornueckoii Haykd. HabmrozieHve, n3MepeHue,
5KCIIepUMEeHT, CHUCTeMaTv3auys, MeTaaHaiu3. [loHATHe O 3aBUCMMOW U He3aBUCHMOU
nepemeHHou. IlnaHupoBaHue skcriepumeHTa. ITocraHoBkKa M mnposepka runorte3. Hynesas
ruriote3a. [loHaTHe BbIOOpKKM U e€ AocTOBepHOCTb. Pa3bpoc B OMOMOrMYecKUX JaHHBIX.
OneHka [JOCTOBEPDHOCTH IIOJIyYEeHHBIX pe3yJbTaToB. [IpUuUMHBI HMCKa)KeHUsl pe3yJbTaTOB
3KCIepyMeHTa. IIoHATHe CTaTUCTUYECKOro TecTa.

HemoHcTpanuu



Tabsuiel U cxembl: «OCHOBHBIE TIPHU3HAKM >XU3HU», «BHOIOrMYecKre CUCTEMBI»,
«CBoliCTBa >KMBOM Marepun», «YDOBHM OpraHW3aldd >KHMBOW TIpUpOAbl», «CTpoeHUe
JKUBOTHOM KJIETKW», « TKaHU )XUBOTHBIX», «CHUCTEMbl OpPraHOB Ue/I0BEYECKOr0 OpraHu3Ma,
«buoreotieHo3», «bruocdepa», «MeTozbl U3yUeHHsE KUBOU MPUPObI».

OGopynoBanue: JjaboparopHoe o0OopyAoBaHWe il TIPOBeJeHUS  HabJIoeHUH,
V3MepeHut, 3KCIIepUMEeHTOB.

[TpakTHueckast pabora

«Mcrionb30BaHNe pas/IMUHBbIX METOL0B IPH U3yUEHUU JKUBBIX CUCTEM».

Tema 3. buosiorus Kji1eTku

KreTka — CTpyKTypHO-(YHKIJMOHaIbHAs eWHULIA )KUBOT0. VICTOPUS OTKPBITUS K/IETKHU.
Paborter P. T'yka, A. JleBenryka. Knetounas teopus (T. IlIBanH, M. Illnetinen, P. Bupxos).
OcCHOBHBIe M0/I0)KeHUs] COBPEMEHHOM K/IETOYHOW TEOPHH.

Metozbl MOJIEKY/IIDHOM M KJIE€TOYHOM OWOJIOTUH: MUKPOCKOTMS, XpomaTtorpadus,
sneKTpodopes, MeToJ, MeueHbIX aromoB, AuddepeHLMaTbHOE —LIEHTPUPYTUpOBaHue,
Ky/JIbTUBUDOBaHUE KJ/IeTOK. M3yueHue (pukcupoeaHHbIX KAemokK. DJIeKTPOHHAsT MUKDPOCKOTTHS.

KoHgokanbHas mukpockonusi.
BumanbHoe (npudxcu3HeHHoe) u3yueHue Kj1emox.
JeMoHcTpaLuu
[Toptpetsr: P. I'yk, A. JleBenryk, T. I1IsanH, M. [lneiineH, P. Bupxos, K.M. bap.

Tabnuipl U cxeMbl: «CBeTOBOH MHMKPOCKOIT», «IeKTPOHHBI MUKPOCKOI», «McTopust
Pa3BUTHUS METOZIOB MUKDPOCKOITHH».

O6opyoBaHME: CBETOBOM MHUKPOCKOII, MUKDOIIPerapaThl paCTUTEeNbHBIX, )KUBOTHBIX U
OakTepuanbHbBIX KIETOK.

[TpakTrueckast paboTa
«/3yueHne MeTO/IOB K/eTOUHOM Ouosormu (XpomaTorpadwusi, 3meKTpodopes,
muddepentranbHoe LeHTprdyrupoBanue, T1LIP)».

Tema 4. XumMHnuecKasi OpraHu3anus KJaeTKu

XYUMUUeCKUM COCTaB K/IeTKU. Makpo-, MUKPO- U yJIbTPaMHKpO3/ieMeHThl. Boma u eé
pPOJIb KaK paCTBOPHUTeJIsl, peareHTa, yuacThe B CTPYKTYPUPOBAHUM KJIETKH, TEIUIOPeryJILUu.
MwuHepasbHbIe BelllecTBa K/I€TKH, WX OHoJiorMueckasi posb. Pojb KaTHOHOB M aHMOHOB B
KJIeTKe.

Opranuueckue BeIleCTBa  KJ/IETKHU. buonornueckue TIO/TUMEpHI. benku.
AMMHOKHCIOTHBIN cocTaB 6enkoB. CTPYKTypbl OeskKoBoi MoseKy/bl. [TlepBuuHasi CTpyKTypa
Oenka, menTu/Has CBsi3b. BTOpuuHasi, TpeTHUHasi, YeTBePTUUHAs CTPYKTYpbI. [leHaTyparusi.

CaoticTBa 6enkoB. Knaccudukanys 6ekoB.

buonornueckue dhyHKI[UH 6e1KOB. [IpUOHDI.



YrneBogabl. MoHOCaxapuAbl, Avcaxapu/bl, OJUrocaxapuibl U monvcaxapyusl. OOrmumi
TI7IaH CTPOeHUs U (PH3MKO-XUMHUEeCKHe CBOMCTBA YI/IeBO/IOB.

Buonoruueckre pyHKLMU YI/I€BOJOB.

Jlummupel.  TuppodunbHo-rHApodobOHBIe  cBoMcTBa.  Kimaccubwkarms — uUnvzoB.
Tpurmuuepuzpl, (ochonunuiel, BOCKH, CTepouAbl. buonoruueckve ¢QyHKLMM JUIUIO0B.
O6mme cBoiicTBa OMO/IOTHUYECKUX MeMOpaH — TeKydeCTh, CIIOCOOHOCTh K CaMO3aMbIKaHHIO,
TMOJIyIPOHULIAEMOCTb.

Hykneunossie kuciotel. JITHK 1 PHK. CTpoeHre Hyk/IeMHOBBIX KUCI0T. HyKneoTuzpl.
[Mpunuun komruieMeHTapHocTu. [IpaBuno Yapradda. Ctpykrypa JHK —aBoiiHasi crivparib.
MecroHaxoxeHue 1 6uonornueckre ¢pyakuuu JHK. Buast PHK. ®ynkiun PHK B keTke.

Crpoenue Mosekyssl AT®. Makpospruueckue cBsisu B Mosiekyne ATO.
buonornueckve yHkunyn AT®. BoccTaHOBIeHHblE TEPEHOCUYMKH, UX (DYHKLMH B KIeTKe.
Jpyaue Hykneozuompugpocgpambl (HTD). CekBenupoBanuve [HK. Memoobl 2eHomuku,
MPAHCKpUNmMoMUKu, NpOmMeoMUuKuU.

CrpykrypHast 6uosiorust: buoxuMuueckre U 6nodu3nueckrie MCC/Ie0BaHNs COCTaBa U
MPOCTPAHCTBEHHOM CTPYKTYpbl Ouomosiekysn. ModeaupogaHue cmpykmypbl u ¢yHKyul
buomonekyn u ux komniekcos. KomnblomepHbili Ou3aliH u opeaHuyeckuli cuHmes 6uomonexyn
U UX HeNnpupOoOHbIX AHA/10208.

HemMoHCcTpalu

[Toptpetsr: JI. [Toaunr, K. YortcoH, ®@. Kpuk, M. Yunkuuc, P. ®pankivs, @. CaHrep,
C. IIpy3unep.

Huarpammel: «PacripefjieneHrie XMMUYeCKMX 3/1EMEHTOB B HEXWBOM TPUPOZE»,
«PacrpeseneHrie XuMU4YeCKUX 31EMEHTOB B )KUBOM MIPUPOJIE».
Tabmunpr 1 cxemer: «[lepuognueckasi Tabnuila XMMAYeCKUX 371eMeHTOB», «CTpoeHMe

MOJIeKY/bl BObI», «BelllecTBa B cocTaBe OpraHu3moB», «CTpoeHHe MOJIeKy/bl Oenmka»,
«CTpyKTyphI OenMKOBOM MOJIEKY/bl», «CTpoeHHe MOJIEKYJT yTieBo0B», «CTpoeHHe MOJIeKYT
JINU0B», « HyK/lenHoBbIe KUC/IOThI», «CTpoeHne MojieKyJibl AT®».

O6opyzoBaHye: XUMHAYeCKasi Tocyia 1 000py0BaHue.

JlabopaTopHasi pabota «O6Hapy>keHHe Oe/IKOB C IIOMOIIIBbI0 KQUeCTBEHHBIX PeaKI[Hii».

JlaboparopHnasi pabora «VccremoBaHre HyK/IEMTHOBBIX KHCJIOT, BbIJE/IEHHBIX U3 K/I€TOK
Pa3IMUHbIX OPraHU3MOBY.

Tema 5. CTpoeHue U GyHKIUH KI1€TKHU

TUMbI K/IETOK: 3yKapuoTHUeCcKas U MpokKapuoThuueckasi. CTpyKTypHO-(DyHKIIMOHA/TbHBIE
00pa3oBaHMS K/TETKH.



CTpoeHue TPOKApUOTHUECKOW KieTKU. KieTouHass cTeHKa Oakrepudi U apxei.
OcCo6eHHOCTH CTPOEeHHsI TeTepOTPO(HON U aBTOTPO(HOM MPOKAPUOTUUECKUX K/IeTOK. MecTo
Y POJIb TTPOKApHOT B OMOIIeHO3axX.

CrtpoeHve ¥ (YyHKLJMOHMPOBaHWE >YKapUOTHUeCKOW K/eTKd. IlnasmaTuueckas
MembpaHa (m1a3manemMma). CTpyKTypa Tula3MaTHUeCKOW MeMOpaHbl. TpaHCIIOPT BeIecTB
yepe3 IUIa3MaTHUeCKylo MeMmOpaHy: maccuBHbIN (auddysus, obseruénHas auddysus),
aKTUBHBIM (TIePBUYHBIM UM BTOPWUYHBIM aKTUBHBIM TpaHCopT). IlosynpoHuilaeMoCThb
MemOpaHbl. PaboTa HaTpuii-Ka/jMeBOro Hacoca. OHJOLMTO3: TMHUHOLUTO3, (Haronuros.
Oxk3ouuTo3. KitetouHasi creHka. CTpyKTypa ¥ QyHKIMM K/I€TOYHOW CTeHKH pacTeHuH, rpruboB.

[uroriasma. Llutososns. LluTockener. [IBukeHue LUTOIIa3Mbl. OpraHouzbl KiETKU.
OpHoMeMOpaHHble OpPraHOW/bI KJIeTKW: SHJOIIa3Marudeckas cetb (JIIC), ammapat
[osb/KK, MM30COMBI, UX CTPOoeHHe U (QyHKUMHU. B3anMoCBs3b 0fHOMeMOpaHHbIX OPraHOM/I0B
KeTkd. CTpoeHWe TpaHY/SIPHOTO DPeTHKynyma. MexaHusm HanpaeneHust 6eaxkog e OIIC.
CuHTe3 pacTBOpUMBIX OesmkoB. CHHTE3 K/I€TOUHBIX MeMOpaH. ['agkuii (arpaHy/isIpHBIN)
SHJOMIa3MaThyeckuid  peTukynyMmM.  CekperopHasd  (yHKUus — anmapara  ['osibpku.
Modugukayus 6eaxkos 8 annapame I'onbOdxcu. Copmupogka benkos 8 annapame I onbodicu.
TpaHcrnopT BelllecTB B K/1eTKe. Bakyonu pacTuTebHbIX KeToK. KnetouHsiit cok. Typrop.

[TonmyaBTOHOMHBIE OpraHOM/bl K/IeTKU: MHUTOXOHJpPWH, IUacTufbl. IIpoucxodcoeHue
mumoxoHoputl u naacmud. Cumbuoeeres (K.C. Mepedickogckuil, JI.

Mapeyauc). CtpoeHve u GyHKLMH MUTOXOH/]pUM U my1acTyj,. [lepBUuHble, BTOPUYHbIE U
CJI0>KHbI€ TUIaCTUABI POTOCUHTE3UPYIOLMX 3YKapHOT.

X0pOor/1acTbl, XpOMOMJIACThI, JIEUKOTJIACThI BBICILIMX PaCTeHHUH.
Hememb6paHHbIe opraHou/ipl KneTku CTpoeHue U GyHKIMA HeMeMOpaHHBIX OPraHOH/I0B

K/IeTKA. Pubocomel. IIpomedicymouHble ¢uiameHmbl. MUKpObHUIaMeHTbI. AKMUHOBble
MuKpogunameHmbl. MplilleuHble KJIETKU. AKMUHOBble KOMNOHEHMbl HeMbIUEUHbIX KAemoK.
Muxkpotpybouku. Krnerounsii ieHtp. CTpoeHHe U [BI)KEHHe J>KIYTUKOB M peCHHUEK.
MukpoTpy60ouKku LIMTOI/Ia3MBl. LJeHTpHOJIB. Besnku, accoyuupos8aHHble c
MukpocpurameHmamu u mukpompyboukamu. MomopHble beaxu.

SAnpo. Obosouka sifipa, XpOMaTHH, KapyoIuia3Ma, siipbIlliKU, X CTPOeHHe U (PYHKI[UU.
SlnepHbIii 6esTKoBBIN MaTpUKC. [IpocTpaHCTBEHHOE PacIioyioyKeHre XpOMOCOM B MHTep(ha3HOM
sape. yXpomMamuH u 2emepoxpomamuH. benky XpoMaTHHa — TUCTOHBL. JJuHAMuKa si0epHou
obosnouku 8 mumose. SI0epHblill mpaxcnopm.

Knerounsle BkmoueHus. CpaBHUTe/NbHasi XapakKTepUCTHKA K/IETOK  3yKapuoT
(pacTuTenbHOM, )KUBOTHOM, TPUOHOM).

JeMoHCcTparmn

[Moptpetsi: K.C. MepexkoBckui, JI. Maprysuc.



Tabmuupl 1 cxembl: «CTpoeHHE 3YKapUOTHUeCKOW KiieTKn», «CTpoeHue >KUBOTHOM
K/eTkn», «CTpoeHMe pacTUTeNbHOM KieTKu», «CTpoeHHe MHTOXOHJPUW», «Sapo»,
«CTpoeHHe NPOKapuOTUUECKOMN KITeTKU».

O6opyzoBaHre: CBeTOBOM MHKPOCKOI, MHUKDOIIperapaThl PacTUTe/bHbIX, >KUBOTHBIX
KJIETOK, MUKPOIIperapaThl OaKTepUabHbIX KJIETOK.

JlaboparopHas pabota «/3yueHre CTpOeHUs KJIETOK Pa3/IMUHBIX OPraHU3MOBY.
[MpakTrueckast pabota «/I3yueHre CBOMCTB KJIETOUHON MeMOpaHbI».

f[a60paTOpHaH paﬁOTa «I/ICCJIe,/:LOBaHI/Ie I/1a3MO0JIM3a U [erjia3MO0JIM3a B PaCTUTE/IbHBIX
KJIeTKax».

[MpakTryeckast paborta «/3yueHue JBM>KEHUS LIUTOI/Ia3Mbl B PACTUTE/TbHBIX KIeTKax».

Tema 6. O0OMeH BelleCTB M MpeBpalieHe YHeEPruM B K/IeTKe

AccuMUSILUS U IUCCUMUTISILIUS — [IB€ CTOPOHBI MeTabosim3Ma. Turbl oOMeHa BelllecTs:
aBTOTPOGHBI W TeTepoTpPOdHBIA. YdYacTHe KWUCIOpPOZa B OOMEHHBbIX TIpolieccax.
OHepreTtrnyeckoe obecrieueHWe KieTKd: TmpeBpaijeHne AT® B 00MeHHBIX IpoLjeccax.
depMeHTaTHBHBIN XapakKTep peakL|ii KIeTOYHOro Mertabosm3ma. ®epMeHTHI, UX CTPOEHHe,
CBOlCTBa U MexaHu3M [elicTBusi. KodepmeHThbl. OTivuns (epMeHTOB OT HeOpraHUueCcKuX
KaTamm3aTopoB. benKu-akTMBAaTOpbl U OeNKU-UHTUOWUTOPBL.  3aBUCUMOCTb  CKOPOCTH
(hepMeHTaTHBHBIX peaki1ii OT pa3/IMUHbIX (DAaKTOPOB.

[TepBUYHBII CMHTE3 OpraHUUeCKUX BelecTB B KieTKe. DOTOCHMHTe3. AHOKCUREHHbIl U
OKCU2eHHbIll ¢pomocuHme3 y 6axkmepuil. Ceemocobuparwjue nueMeHmbl U NUSMeHMbl
peaxkyuoHHo20 yeHmpa. Pomnb xmoporuiacToB B npotjecce GotocuHTe3a. CBeTOBasi U TEMHOBast
dazel. DomoobixaHue, C3-, C4- u CAM-munbl ¢pomocuHmesa. IIpoAyKTUBHOCTh
¢dotocuHTe3a. BrusHue pa3uuHbBIX (AKTOPOB Ha CKOpPOCTh (DOTOCHHTe3a. 3HayeHHe

¢oTocuHTe3a.

XemocuHTe3. Pa3HooOpa3we  OpPraHU3MOB-XeMOCHHTETHKOB: HUTPU(PHIIUPYIOIIHE
bakTepuy, >kene300aKTepuH, cepodakTepun, BOAOPOAHbIE OaKTepHH.

3HaueHHe XeMOCHHTe3a.

AnaspobHble opraHu3Mel. Buapsl 6poskenusi. [IpoayKThl OpoykKeHHs U UX HCIIO/Ib30BaHHe
yesloBeKOM. AHa’po0Hble MUKDPOOPTaHU3MbI KaK OOBEKThl OMOTeXHOJOTWH U BO30YAUTeNN
Oosne3Hel.

AspobHBIe OpraHu3Mbl. JTarbl SHEpPreTHUyeckoro obmMeHa. [ToArOTOBHUTENBHBIN 3Tarl.
['mkosn3 — 6eCKUC/IOPOAHOe pacileryieHre TTFOKO3bI.

buonoruueckoe okucieHue, WM KJIeTOYHoe AbixaHue. Pojib MUTOXOH/IpUI B TIpoLjeccax
buonornueckoro okucieHus. Luknuueckue peakiuu. OkucaurenbHoe ¢ocdopuarpoBaHue.
OHepaust MeMbpaHHo20 epadueHma npomoHos. CuHme3 AT®: paboma npomouHol ATD-

CUHMAsnbl.



[TpeumyijectBa  a’pobHOro myTd oOMeHa  BelllecTB  Iepel,  aHa3pOOHBIM.
SddeKTHBHOCTD SHEPreTHYecKoro ooOMeHa.

LemMoHcTpaLuu

[Moptpetsr: k. [Mpuctiu, K.A. Tumupsizer, C. H. Bunorpazckuii, B. A. DHrenbrapr,
I1. Mutues, I'.A. 3aBap3uH.

Tabmuiel U cxeMbl: «DOTOCHHTE3», «IHepreTnyeckuii ooOMeH», «brocuHTe3 Genka»,
«CTpOEHI/Ie q)epMEHTa», «XeMOCHHTe3».

O6opyoBaHMe: CBETOBOM MUKPOCKOII, 000pY/Zi0BaHUe [Ijisi IPUTOTOBJIEHUSI TTIOCTOSTHHBIX
Y BpeMeHHbIX MUKPOIperaparos.

JlaboparopHasi pabora «/3yueHue KaTalUTUYeCKOM AaKTHBHOCTH (epMeHTOB (Ha
TpYMepe aMu/lasbl UM KaTaasbl)».

JlabopaTopHasi pabora «l3yueHue (epMeHTaTUBHOTO pacIleryieHusi TepOoKCHa
BO/IOPO/Ia B PaCTUTE/bHBIX U )KUBOTHBIX KJIETKAX».

JlabopaTopHasi paboTta «CpaBHeHHe MPoLecCoB (POTOCUHTE3a U XeMOCHHTE3a».

JlaboparopHast paboTa «CpaBHeHHe IMPOLIeCCOB OPOKeHUS U IbIXaHHsI».

Tema 7. HacieacTBeHHasi vHGoOpMaLusa ¥ peaiu3aljus eé B K/IeTKe

Peakijuu wmaTpuuHOro cuHTe3a. [IpUHLUII KOMILJIEMEHTAapHOCTA B  peakLysx
MaTpUYHOr0 CUHTe3a. Peanu3alivsi Hacie[CTBeHHOW WH(popMauuu. ['eHeTHUeCKHUW KO, ero
cBoricTBa. TpaHckpuniusi — MarpuuHbli cuHTe3 PHK. TIpuHLUNBI TpaHCKPUIILIUU:
KOMIIJIEMEHTapHOCThb, aHTUMNAPa/IIe/IbHOCTh, AaCUMMETPUYHOCTb. Co3pesaHue MampuyHbIX
PHK g sykapuomuueckoli kniemke. Hekooupytouwjue PHK.

TpaHcnsus u eé 3tamnbl. Yuactye TpaHcnopTHeIx PHK B 6rocuHTe3e Oeska. Y c/ioBust
buocuHTe3a 6enka. KogrpoBaHue aMUHOKUCIOT. Posib pubocom B GrocuHTe3e Oesika.

CospemeHHble npedcmas/neHusi 0 cmpoeHuu 2eHog. OpraHy3alysi TeHoMa y IpOKapuoT U
9YKapuoT. Perysiiiyisi ak THBHOCTH T€HOB Y TIPOKapHOT.

I'unote3a omepona (®. >Kako6, K. MaHo). MonekyaspHble MeXaHusmbl SKcnpeccuu
2eHo8 y aykapuom. Poib xpomamuHa & pezyasyuu pabombl 2eHO8.

Peryssitysi 0OMeHHBIX TIPOL[eCCOB B KieTKe. KiieTouHbIi romeocTas.

Bupychl — HeK/leTouHbIe (HOPMBI )KU3HU U 00/TUraTHBIE TTapa3uThl. CTPOeHHe TIPOCTHIX U
CJIO)KHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaros.

XKusHennbili  yuxkn THK-codepacawjux eupycos, PHK-codepycawjux 8upycos,
bakmepuogazos. ObpamHas mpaHcKpunyusi, peeepmasa, uHmezpasa.

BupycHble 3abosieBaHUSI ueiOBeKa, JKUBOTHBIX, pacteHuit. CIINI, COVID-19,
colMa/ibHbIe U MeIULIMHCKUE TIPOO/IeMBI.

BuouHgopmamuka: uHmeepayus u avaau3 boabwux Mmaccueos («bigdata»)
CMpYKmMypHblx 6Ouono2uueckux OaHHblx. HaHomexHono2uu 6 6uonoeuu u MmeouyuHe.

IIpoepammupyembie ¢pyHkyuu 6eaxkos. Cnocobbl 00cmasku 1eKkapcms.



emMoHcTpaLuu
[Toptpetsi: H.K. Konbijos, [I.1. VIBaHOBCKUH.

Tabmuiel U cxembl: «buocuHTe3 6enka», «['eHeTHUeCKMM Kon», «Bupychbi»,
«bakrepuodarm».

I[MpakTrueckast pabota «Co3zaHue MoJesT BUPYCa».

Tema 8. JKu3HeHHBIH IMKJ/I K/JIeTKH

KnetouHslii 1[UK/I, ero repuofbl U perynsius. MHTepdaza u muto3. OcobeHHOCTH
rpolleccoB, TMpoTeKawmux B uHTepdasze. IlogroroBka KIeTKW K  JieJIeHUIO.
[IpecuHTeTHUeCKUd  (MMOCTMUTOTUUECKUM),  CHHTETAYECKUM U  TOCTCUHTeTUYECKUU
(MpeMUTOTHYECKUI) TIePUO/IbI UHTeP(a3bI.

Matpuuneli  cuHte3 [IHK — perymkayusa. [lpuniuner  permkauum  [JHK:
KOMIT/IEMeHTapHOCTb, TIOJYKOHCePBAaTUBHBINM CHHTe3, aHTUIAapa/ylelbHOCTb. MexaHnsm
pervmkauuu  JJHK. Xpomocomel. CtpoeHue xpomocom. Tesomepel U Tejomepasa.
XpOMOCOMHBINM HabOp KIeTKU — KapUOTHUII. JJUTIIONIHBINA U rarvIOuJHbIA HabOPbI XPOMOCOM.
["oMosiornuHble XpoMoCoMBI. [10/10BbIE XpOMOCOMBI.

[Henenvie knetkn — Muto3. CTafuu MUTO3a U MPOUCXOJMALIME B HUX MPOLECChl. TUIMbI
muTo3a. KaprokuHes u nuroknHes. bronornueckoe 3HaueHre MUTO3a.

Perynsiiiisi MATOTHUECKOTO IMK/IA KiaeTKd. [IporpaMmupyemasi KieTouHasi rubens —
arornTo3.

KnerouHoe  siapo, XpoMocombl,  (yHKIL[MOHa/bHasi T[eHOMUKA. MexaHusmbl
npoaugepayuu, ouggepeHyupoeku, cmapeHus u eubeau kaemok. «Llupposas Kiemka» —
buouHgpopmamuueckue mModeau (hyHKYUOHUPOBAHUS K/AEMKL.

HeMoHcTpaLuu

Tabmuiel U cxembl: «KU3HEHHBIM I[UK/T KJIETKW», «MHTO3», «CTpOeHHe XPOMOCOM»,
«Permvkarys JHK».

Oﬁopy,z[OBaHI/Ie: CBeTOBOM MMKPOCKOII, MUKpOIIperapaTsl: «MHTO3 B K/eTKaxX KOpeLlKa
JIyKa».

JlaboparopHasi pabota «/3yueHre XpOMOCOM Ha TOTOBBIX MUKDOTIperapaTax».

JlabopaTopHasi pabota «Habsro/jeHrie MUTO3a B K/leTKaX KOHYMKa KOpellKa Jiyka (Ha
TOTOBBIX MUKpOIperapaTax)».

Tema 9. CTpoeHue u pyHKIIUM OPraHU3MOB

Buonornyeckoe pa3HooOpa3ue opraHusmMoB. OHOK/IETOUHblE, KOJIOHUA/IbHbIE,
MHOTOK/IETOUHbIE OPTaHH3MBI.

Oco0eHHOCTH CTPOEHUs] W JKU3HEJesTelIbHOCTH  OJHOK/JIeTOYHbIX OpraHH3MOB.
Bakrepun, apxeu, OJHOK/JIeTOYHbIe TPHOBI, OFAHOK/IETOUHBIE BOZOPOC/H, APYTHe MPOTHUCTHI.

KonoHuanbHbie OpraHM3MBblI.



B3aumocBsA3b yacTeli MHOTOK/IETOUHOTO OpraHusMa. TkKaHu, OpraHbl U CHUCTeMBI
opraHoB. OpraHusm Kak eaurHoe 1jesnoe. ['omeocras.

Tkanu pacreHnid. Tunbl pacTUTeNbHBIX TKaHel: oOpa3oBaTesbHasi, ITOKPOBHas,
MIPOBOZSIIAst, OCHOBHAsI, MexaHuueckKasi. OcoOeHHOCTH CTPOeHus], PYHKIMIA U PACIIONIOKEHHSI
TKaHel B OpraHax pacTeHUM.

TkaHU >KMBOTHBIX U UesjlOBeKa. [WIbI JKUBOTHBIX TKaHeW: 3MUTe/vasbHas,
COeZIMHUTeJIbHAS, MblllleuHasi, HepBHast. OcobeHHOCTH cTpoeHUs], GYHKLMNA U pacrioNoXKeHust
TKaHel B OpraHax >KMBOTHBIX U UesI0BeKa.

Opranel. BerertatviBHble M TeHepaTHBHble OpraHbl pacTeHuMd. OpraHbl U CUCTEMBI
OpraHoB >XUBOTHBIX U uejoBeka. PyHKIMM OpraHoB U cucreM opraHoB. Oriopa Tena
opranusMoB. Kapkac pacreHuil. CKesieTbl OZIHOK/I€TOUHBIX M MHOI'OK/IETOUHBIX >KUBOTHBIX.
Hapy>xubiii 1 BHyTpeHHU cKesleT. CTpOeHHe U THIbl COeJUHEHUs] KOCTEeN.

[lBikeHre OpraHu3MoB. [IBI)KeHWe OJHOK/IETOUYHBIX OpPraHWU3MOB: aMéOoHgHOe,
)KTYTUKOBOe, peCHUYHOe. [IBI)KeHHe MHOIOK/IeTOYHBIX pacTeHWi: TPONM3Mbl M HACTHM.
[IBI>keHHe MHOTOK/IeTOYHbIX >KMBOTHBIX M Ue/ioBeKa: MblllleuyHasi cuctema. Peduiekc.
CkesieTHble MBIl U UX paboTa. Ilutanue opraHusmoB. IlormomeHne Bofpbl, YTI€KHACIOTO
rasa M MUHepa/bHbIX BelecTB pacTeHUssMU. [IuTaHWe >XMBOTHBIX. BHyTpumosiocTHoe u
BHYTPUK/IETOUYHOe  IuuleBapeHye. [IlnuraHuMe  MO3BOHOYHBIX  JKMBOTHBIX.  Otjernsl
MUILleBapUTeIbHOTO TpakTa. [TuilleBapuTebHbIE JKeme3bl.

[TumeBaprTenbHas crucTeMa YyeioBeKa.

[pixanue opraHusMoB. [IpixaHue pacTeHUd. [lpIxaHve >XUBOTHBIX. [uddysus rasos
yepe3 TMOBepPXHOCTb KieTKU. KoxHoe gbixaHue. [lpixaTesbHasi ToBepxHOCThb. YKabepHoe u
NérouyHoe [pIxaHWe. /[lpIxaHrWe T[103BOHOUHBIX JKMBOTHBIX M UesloBeKa. JBO/IOLMOHHOE
YC/IO)KHEHHEe CTPOeHHUs JIEFKUX MO03BOHOUHBIX JKUBOTHBIX. /lbIXaTenbHasi CMCTeMa Ye/loBeKa.
MexaH13M BEHTWISLIMM JIETKUX y MTUL] ¥ MJIEKONTUTAOIIUX. Perynsuuys gpixaHusl.

[bxaTenbHbIe 0ObEMBI.

TpaHCIIOpPT BelleCcTB y OpraHyM3MoB. TpaHCHOpPTHBIE CHUCTeMbI pacTeHuM. TpaHCropT
Bell[eCTB y J>KUMBOTHbIX. KpoBeHOCHass cuctema M eé opraHbl. KpoBeHOCHasi cucrema
MO3BOHOYHBIX JKMBOTHBIX W uesnoBeka. Ceplle, KpPOBEHOCHble COCyJbl U KpOBb. Kpyru
KpoBooOpaIlieHusi.  OBO/IOLMOHHbIE  YC/IOKHEHUsI CTPOEHHs KPOBEHOCHOM  CHCTEMbI
M03BOHOYHBIX KMBOTHBIX. PaboTa cep/ilja v eé perysisius.

Brisenienne y opraHusMmoB. BelfieneHue y pacreHui. BeijeneHue y JKUBOTHBIX.
CokpaTtutenbHble BakKyonu. OpraHbl BbifiesieHus. PuibTpauusi, cekpelusi U obpaTHOe
BCachblBaHMEe KaK MeXaHW3Mbl paboThl oOpraHoB BbiesneHMs. CBsi3b TOJIOCTH Tela C

KpOBEHOCHOfI nu BbI,E[eJ'II/ITEJ'IbHOI‘/JI CrUCTeMaMu. BBI,ZLEIIEHI/IG Y TI03BOHOYHLIX >XHWBOTHBIX H



yenoBeka. [loukn. CTpoeHue W QyHKUHMOHMpOBaHHe HedpoHa. OOpa3oBaHHe MOYM Y
yesioBeKa.

3amuTa y OpraHu3MOB. 3alljUTa y OFHOK/IETOUHBIX OpraHu3MoB. Criopel OakTepuii u
L[MCThI POCTEUILMX. 3alliTa Y MHOTOK/IETOYHBIX PAaCTeHHUH.

Kytukyna. CpezicTBa macCMBHOW M XUMUUYECKOU 3alUThI. @UTOHLUBI.
3alMra y MHOTOK/IETOYHBIX >XMBOTHBIX. [IOKpOBBI M MX NpPOM3BOJHBbIE. 3alliyTa

oprann3Ma OT OosiesHeil. VIMMyHHasi cucTeMa 4YesioBeKa. KieTOUHbBIi M TyMOpasbHbIHI
MMMYHHUTET. BpOXIEHHBIA UM TpUOOPETEHHBINH Criel[UbHUUecKU HMMYHUTET. Teopus
K/IOHa/lbHO-Cce/leKTUBHOrO uMmmyHuTeta (I1. Opmux, @&.M. Bepner, C. ToHeraga).
BocnanvrenbHble OTBeTbl OpraHu3MoB. Pojib BpPOXXZAEHHOTO MMMYHWTeTa B Ppa3BUTUU
CHICTEMHBIX 3a00/1eBaHH.

Pa3gpakMoCTb W pery/sitiyss y OpraHusmoB. Pa3paKuMOCTb y OJHOK/IETOYHBIX
opraHusmoB. Takcuchl. Pa3ipa)xMOCTb U peryssiys y pacTeHHui.

PocToBbIe BelllecTBa U UX 3HaUeHHe.

HepBHas cucreMa u pedieKTOpHasi pery/siiiusi y >XKMBOTHBIX. HepBHas cuctema u eé
OTJe/ibl. JBOJIIOLIMOHHOE YCJIOKHEHWE CTPOeHUsI HEPBHOM CHCTeMbI Y >XMBOTHBIX. OTesbl
rOJIOBHOT'O MO3Tra MO3BOHOYHBIX XXKUBOTHBIX. Pediekc u pednekTopHas gyra. be3ycioBHbie U
yCo0BHbIe pedieKChI.

I'ymopanbHasi perymsiidss U SHJOKPWMHHAs CHCTeMa >KMBOTHBIX M 4YesjioBeKa. JKeme3bl
9H/JOKPUHHOW CUCTeMbl U UX TOPMOHBI. []eficTBIie TODMOHOB.

B3arMoCBsI3b HEPBHOM U 3H/IOKPHUHHOM cucTeM. ['uroTanamo-runodursapHas CUCTeMa.
JeMoHCTparmn

IToptper: N.II. I1aB/ioB.

Tabmunpr u cxembl: «OHOKIETOUHbIE BOJOPOC/IN», «MHOTOK/IETOUHBIE BOAOPOCTI»,
«bakTepun», «IIpocreiiire», «OpraHbl IBETKOBBIX PACTEHUI»,

«CurcTemMbl OpPraHoB NMO3BOHOYHBIX KUBOTHBIX», « BHYTpeHHee CTpOeHHe HaCeKOMBIX»,
«Tkanu pactenuii», «KopHeBble cucrembl», «CTpoeHue crebdsisi», «CTpoeHHe HUCTOBOM
IUVIACTUHKW», «TKaHU >XUBOTHBIX», «CKejleT uesioBeka», «llvijeBapuresibHass cuUctema,
«KpoBeHOCHast cucrema», «/lpixaTesnbHass cucrtema», «HepBHasg cucrtema», «Koxa»,
«MplIlleuHasi cucreMa», «BoigenurenbHas cuctema», «HAOKPHUHHas cucTeMma», «CTpoeHue
MbILILBY,  «MMMyHuTeT», «KuineuHonosnoctHele», «Cxema IIMTaHUS  pacTeHUI»,
«KpOBEHOCHBIE CHUCTEMBbI TI03BOHOUYHBIX J>XHUBOTHBIX», «(CTpoeHWe TUApbl», «CTpoeHue
TJlaHapun», « BHyTpeHHee CTpOeHUe ZI0XK/1eBOro uepBsi», «HepBHasi cuctema pbib», «HepBHast
cucTema JAryliku», «HepBHasg cucrema mnpecMmblKaromuxcsa», «HepBHasg cucrtema nOTHL,

«HepBHasi cucTemMa MIeKOMUTAIOIHX», «HepBHasi ccTeMa uesioBeKa», «Pediekcy.



O6opyioBaHKe: CBETOBOM MUKPOCKOTI, MUKPOTperapaThl 0[HOK/IETOYHBIX OpPraHU3MOB,
MUKpOIIpernaparbl TKaHel, pPaKOBUHBI MOJITFOCKOB, KOJUIEKLIUM HAaCEKOMBIX, WIJIOKOXKHX,
JKUBBIE 3K3eMIUISIpbl KOMHATHBIX pacTeHui, repbapuy pacTeHW pa3HBbIX OT/AE/OB, BaKHbIe
nperiapaTthl YKUBOTHBIX, CKeJleTbl MMO3BOHOYHBIX, KOJIJIEKLIMKM 0eCrio3BOHOUHBIX >KUBOTHBIX,
CKesleT uesioBeKa, 000py/ZioBaHUe [i/isi JeMOHCTpALMA MOYBEHHOTO M BO3/YIIHOTO TMUTaHUs
pacTeHui, paciileruieHus Kpaxmasa U 6enkoB 1o, feiictBueM pepMeHTOB, 000pyZj0BaHNe AJIs1
JEMOHCTpPALMA ONBITOB [0 MW3MEpPeHUI0 >KU3HEHHOW 6EMKOCTH JIETKUX, MeXaHH3Ma
JbIXaTe/IbHbIX JABW)KEHUH, MO/|e/IM FOJIOBHOI'O MO3Ta Pa3/IMUHbIX KUBOTHBIX.

JlaboparopHas pabota «/3yueHue TKaHell paCTeHUii».

JlabopaTopHasi pabota «/3yueHre TKaHel KUBOTHBIX».

JlaboparopHas paborta «/3yueHre OpraHoOB I[BETKOBOT'O PAaCTEHHS».

Tema 10. PasMHO)XeHUe U pa3BUTHe OPraHU3MOB

dopmbl pa3MHOKEHUsI OpraHU3MOB: Oecriosioe (BK/IFOUasi BereTaTWBHOE) U TIOJIOBOE.
Buib 6ecriosioro pa3sMHOKeHHsT: TIOUKOBaHKe, CTIOPYJISILYS, ()parMeHTar|usi, KJIOHUPOBAHUe.

[TonnoBoe pasmHoxeHue. [lonoBble kKieTkH, win ramertsl. Mero3s. Craguu menosa.
[ToBegenue xpomocoM B Metio3e. KpoccuHroBep. bronoruueckuii CMbIC/T Melio3a U TI0JI0BOT'O
niporjecca. Melio3 ¥ ero MecTo B )KU3HEHHOM LIMK/Ie OPTaHU3MOB.

[MpeazapoppiiieBoe  pa3BuTHe. [‘ameToreHe3 y JKMBOTHBIX. [lo/OBble yKesie3bl.
O6pa3oBaHue 1 pa3BUTHE MOJIOBLIX K/1eTOK. CriepMaToreHe3 v 0oreHes.

CTtpoeHue NoJIOBbIX KJ/IETOK.

OrniofoTBOpeHe U SMOpHOHa/IbHOE Pa3BUTHe >KUBOTHBIX. CI10COOBI OII0/J0TBOPEHUSI:
Hapy>kHOe, BHyTpeHHee. [IapTeHOreHes.

VHavBUAyanbHOe pa3BUTHE OPraHM3MOB (OHTOreHe3). DMOpDUOJIOTHSI — HayKa o
Pa3BUTUN OpPraHu3MoB. MopgozeHe3 — 00Ha u3 2n1aeHbix npobaem smbpuonozuu. KoHyenyus
mopgpoeeHoe u molenu mopgoeeHeza. Craguu 3MOpHOTreHe3a >XUBOTHBIX (Ha TIpUMepe
nsrywky). [pobnenve. Tumbl gpobnenHus. /JemepMuHUpO8aHHOe U HeOepMUHUPOBAHHOE
opobnenue. Baacmyna, munbt 6aacmya. OcobeHHOCTH [IpOOJieHHSI MJIEKOTIMTAIOIIKX.
3apoppileBble JIACTKU (racTpy/situsi). 3akjaika OpPraHOB M TKaHeM W3 3apO/bIIIeBbIX
JMUCTKOB. B3anMHOe BMsiHMEe YacTell pa3BUBAIOLLErOCs 3apojpiiia (3MOpHOHa/IbHAas
WHAYKUUS). 3akjiaZika IijlaHa CTPOeHUsl >KMBOTHOTO KakK pe3y/jbTaT HepapXuueckux
B3aMMO/IENICTBUI TeHOB. BiwsHue Ha 3MOpUOHA/BHOE pa3BUTHE PAa3/IMYHBIX (AKTOPOB
OKpY>KatoIllel cpeJibl.

Poct u pa3eutHe >KUBOTHBIX. [locTamMOpuoHanbHBIA mepuo. IIpsiMoe U HerpsiMoe
pa3BuTHe. Pa3BuThe c MeTamopdo30M y 0eCrio3BOHOYHBIX W TI03BOHOYHBIX JKMUBOTHBIX.

buonornueckoe 3HaueHue MpAMOI'o 1 HETIpsAMOr'o pa3BUTHUA, UX PACIIDOCTPAHEHKE B ITPpUPOJE.

Tunsl POCTa )KUBOTHBIX.



q)aKTOpr peryjadigrun poCTd XUBOTHBIX WM Ye/IOBEKA. CTaAI/H/I HOCT9M6PI/IOHEUIBHOFO
Pa3BUTHUA Yy )KMBOTHBIX W Ye/IOBEKA. HepHOALI OHTOI'€éHe3a yes/ioBeKd.

CrapeHue 1 CMepTh Kak OM0/IornuecKue IpoLiecchl.

PasMHokeHMe U pa3BuTHe pacTeHui. ['amerodut u cnopout. Meiio3 B KU3HEHHOM
uKiae pacreHwit. OOpa3oBaHue CcIOp B Mpollecce Meko3a. ['ameToreHe3 y pacCTeHHH.
Omuiof0TBOpeHrEe M pa3BUTHe DPAaCTUTENbHBIX OPraHu3MOB. [IBOMHOe OIUIOZOTBOpPEHHE Y
LIBETKOBBIX pacTeHuil. Obpa3oBaHye U pa3BUTHe CEMEeHH.

MexaHU3MBbI perysLiy OHTOreHe3a y paCTeHUH U )KUBOTHBIX.

HemMoHCcTpanu

[Toptpetsr: C.I'. HaBamms, X. [lnemas.

TabsuIel U cxeMbl: «BeretaTuBHOe pa3MHOKEHHE», « TUITbI OeCIT0/IOr0 Pa3MHOMKEHHS»,
«Pa3MHOXeHHe X/TaMUIOMOHAIb», «Pa3sMHO)KeHHe 3BTJIeHbI»,

«PasmHOXeHne rugpe», «Meio3», «XpoMmocombl», «['ameroreHes», «CTpoeHue
SIULIEKNIeTKA U criepMaro3ouna», «OCHOBHBbIEe CTauu OHTOTeHe3a», «IIpsiMoe U HempsiMoe
pa3BuTHe», «Pa3BUTHE MaKMCKOro >XyKa», «Pa3BuThe capaHun», «Pa3BUTHE JIATYIIKW»,
«/]BoliHOe OII/I0/IOTBOPEHUE Yy 1IBETKOBBLIX pacTeHUi», «CTpoeHHe CeMsiH OAHOO/MbHBIX U
JBYZIOJIbHBIX pacTeHui», «’KrW3HeHHbIM LUK/ MOPCKOM KamnycCThbl», «KU3HEHHBIN LUK/ MXa»,
«KU3HeHHbIH 1TUKJT TTaTIOPOTHUKA», «KU3HEeHHBIN IJUK/T COCHbI».

Ob6opyoBaHMe:  CBETOBOM  MMKDOCKOI,  MHUKpOIperapaTtbl  sWLEKIeTOK U
CIIepMaTO30M/]0B, MO/ie/Tb « LUK/ pa3BUTHSE JIAT YLK,

JlaboparopHasi pabora «lM3yueHue CTpPOeHMs TIOJIOBBIX K/IETOK HA TOTOBBIX
MUKpOIIperaparax».

[MpakTryeckass pabota «BbisiBeHrWe TMPU3HAKOB CXO/CTBAa 3apo/bllied 1M03BOHOUHBIX
JKUBOTHBIX».

JlaboparopHasi pabota «CTpoeHHe OPraHOB pa3MHOXKEHHSI BBICIIIMX PACTEHUI».

Tema 11. I'eHeTHKa — HayKa 0 HaC/IeCTBEHHOCTH U UI3MEHUMBOCTH OPraHU3MoOB

VicTopusi cTaHOB/EHUsT U pa3BUTUs TeHeTHKM Kak Hayku. Pabotel I'. Menpens, I'. ge
®pusa, T. Moprana. Posib oTeyeCcTBeHHBIX YUYéHBIX B pa3BUTHU reHeTHKH. Paborer H.K.
KosnbroBa, H.M. Basunosa, A.H. benosepckoro, I'.[l. Kapneuenko, FO.A. ®unvnuenko, H.B.
TumodeeBa-PecoBckoro.

OcHOBHBIE TeHeTMYecKhe T[IOHATUS U CUMBOJIBL.  ['OMOJIOTMYHBIE XPOMOCOMBI,
anyienbHble TeHbl, aJbTepHAaTUBHbIE TPU3HAK{, AOMHHAHTHbIM W PpeLIeCCUBHBIM IPU3HAK,
rOMO3UIr0Ta, reTepo3UroTa, YUCTasi TMHUS, TUOPUIbI, reHOTHM, ¢peHoTHUrl. OCHOBHBIE METOZbI
TeHeTUKU: rUOpUI0IOTMUeCKUH, LIATOJIOTUYECKUH, MOJIEKY/IIPHO-TeHeTUUe CKUM.
HJeMoHcTpatmmn

[Toptpetsr: I'. Mengens, I'. e ®pus, T. Mopran, H.K. Kosbijo, H.W1. BaBuios, A.H.
benosepckui, I'.[l. Kaprieuenko, FO.A. ®unumnuenko, H.B.



TumodeeB-PecoBckuii.

Tabmuiipl ¥ cxembl: «MeTo/bl TeHeTUKN», «CXeMbl CKpeIliBaHUsI».

JlabopaTopHasi pabota «/Ipo3oduia Kak 00beKT reHeTHUeCKHUX UCC/Iel0BaHUM».

Tema 12. 3aKOHOMEPHOCTH HaC/1eACTBEHHOCTH

MoHorubpugHoe ckpeiBaHue. [lepBblii 3akOH MeHzenst — 3aKOH eAMHOOOpasus
ruOpHIOB TIEPBOTO TTOKOJIeHUs. [IpaBuio AoMUHHMPOBaHUsA. BTopoit 3aKkoH MeH/iesnst — 3aKOH
paciiervieHuss TIPU3HAKOB. LlUTONOTMUeCKHe OCHOBBI MOHOTHMODHUZHOTO CKpeIIVBaHMUS.
['MnoTresa 4UCTOTHI FaMer.

Ananusvpyroijee  ckpelyBaHue. IIpoMeXXyTOuHbI  XapakTep  Hac/e[OBaHMS.
Paciienienre Npyu3HaKkoB MPU HEIOJIHOM IOMUHUPOBaHUH.

OurubpugHoe ckpermuBaHve. TpeTuit 3akoH MeHze/nss — 3aKOH He3aBHCHMOTO
HacJieJOBaHUs MMPU3HAKOB. LIuTo/I0rnyeckrie OCHOBBI AUTHOPUAHOTO CKPEIUBaHMUSI.

CueriyieHHOe HacjaefloBaHWe TMpu3HakoB. Pabotet T. Moprada. CiierjieHHOe
Hac/e[ijoBaHUWEe TeHOB, HapylleHWe CLEIVIeHWs MeXAy TeHamMu. XPOMOCOMHasi Teopus
HacJ/1e[JICTBEHHOCTH.

'eHeTrKa mosa. XpoOMOCOMHBIM MeXaHU3M OIpejiefieHus 1osa. AyTOCOMbI U T0J/IOBbIe
XpPOMOCOMBI. ["'OMOramMeTHbIN U reTeporaMeTHBIN MOJ.

['eHeTHUeCKasi CTPYKTypa MOJ0BbIX XpoMocoM. HacieZijoBaHMe PU3HAKOB, CLiENJIEHHbIX
C MOJIOM.

leHoTun kak 1esiocTHasi cuctema. [lnedoOTpornvs — MHOXKECTBEHHOE [eliCTBUe TeHa.
MHO>XeCTBeHHBIM a/iienn3M. B3aumMoeiicTBre Heasl/ie/IbHbIX TeHOB.

KowmrmiemeHntapHoCTh. Onucras. [lomumepus.
['eHeTHUeCcKMii KOHTPOJIb pa3BUTHUS pacTeHWM, J>KUBOTHBIX M 4Ye/ioBeKa, a TakKkKe

(r3MoNMOrMUeCcKUX TIPOLIeCCOB, TIOBeleHHWs W KOTHUTUBHBIX (PyHKUMNA. ['eHeTHueckue
MeXaHU3Mbl CUMOHOreHe3a, MeXaHU3MbI B3aMMO/IEHCTBUS «XO03WH — TIapa3suT» U «XO35MH —
MUKpOOHOM». I'eHeTHUeCKHe acIieKThl KOHTPOJISI U U3MeHeHUsI Hac/ieICTBEHHOW MH(OpPMaIiH
B TIOKOJIEHUSIX KJIETOK ¥ OPTaHHU3MOB.

LeMoHcTpaLuu

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

Tabsuiiel u cxeMbl: «[1epBbIii U BTOPOU 3aKOHBI MeHesst», « TpeTuii 3akoH MeHiemns»,
«AHamu3upytoiliee  cKpeluBaHWe»,  «HemomHoe — momuHupoBaHWe»,  «CleruieHHOe
Hac/je0OBaHUe TIPU3HAKOB Y [Apo30duibl», «['eHeTHMKa mosa», «KapvoTum uyeoBeKa»,
«Kapuotun  gpo3odusnibi», «KapuotTunm — nOTULbY,  «MHOXECTBEHHbIH  ajlieslu3m»,
«B3aumo/ielicTBUe TeHOB».

OO6opyaoBaHue: MOZieJTb /ISl JeMOHCTPAL[iY 3aKOHOB eJMHO00pa3ust rHOpH/I0B TIepBOTO

IMOKOJIeHHdA M pacliervieHus IpU3HaKOB, MOJe/ib AJid AeMOHCTPALIMM 3dKOHA HE€3dBUCHUMOTI'O



Hac/lefloBaHUsl TIPU3HAKOB, MOZeIb [JI1 [eMOHCTpAalMyd CLeIUIEHHOIO Hac/le[0BaHUs
MPU3HAKOB, CBETOBOW MUKDPOCKOII, MUKpOTpenapaT: «/lpo3odusa».

[TpakTrueckass paborta «VI3ydyeHHe pe3y/lbTaTOB MOHOTHOPHHOTO CKpEIUBAHUS Y
ZIPO30(UIIbI».

[TpakTnueckass pabora «VI3yueHHe pe3y/lbTaTOB [JUTHOPUJHOTO CKpELUBAHUS Y
JPO30(UITBD».

Tema 13. 3aKOHOMEPHOCTH U3MEHUUBOCTH

B3auMogeiicTBre reHOTUNa W cpeAbl npu ¢hopMUpoBaHUU ¢eHoTUna. VI3MeHUUBOCTh
npu3HakoB. KauecTBeHHble U  KO/JMYECTBEHHble TpU3HAKU. BuJbl HM3MEHUUBOCTU:
HeHac/1e[|[CTBeHHas U Hac/le/ICTBeHHas!.

MogudukaliioHHass U3MeHUMBOCTb. Posib cpesibl B (pOpMUPOBaHUM MOU(UKALMIOHHON
M3MeHUMBOCTU. Hopma peakijuu nipusHaka. BapualjuoHHbIM psifi U BapualiioHHasi KpvBas (B.
NoranHceH). CBoicTBa MOAU(PUKALIMOHHON U3MEHUHNBOCTH.

l'eHoTunMueckass W3MeHUMBOCTb. CBOWCTBA T'€HOTUIIMYECKOM W3MEHUYMBOCTH. BuHjpl
TeHOTUTIMYECKOM HW3MEHUMBOCTH: KOMOWHATWBHas, MyTalMOHHasl. KombuHaTuBHast
M3MEHUMBOCTb. Meli03 U T0JI0BO# MPOIjecC — 0OCHOBa KOMOMHATUBHOW M3MeHYMBOCTH. Poib
KOMOWHATUBHOM HW3MEHUMBOCTA B CO3/IaHUM TE€HETMUeCKOro pa3HooOpasusi B Tipefienax
OJZIHOTO BUJA.

MyTalyoHHas W3MeHUYMBOCTb. Buzbl MyTalMii: reHHble, XPOMOCOMHbIE, T€HOMHBIE.
CrioHTaHHble M WHJYLIMDOBaHHble MyTalWW. ffepHble W LUTOIUIa3MaTUyecKue MYyTaluH.
Comarrueckue Y MoJioBble MyTal[uu. [IpUuMHbl BO3HUKHOBEHUS] MyTal[iid. MyTareHbl U UX
BJ/IMSIHUE Ha OpraHU3Mbl. 3aKOHOMEPHOCTY MYTallMOHHOIO Mporecca. 3aKOH TOMOJIOTHUYeCKUX
psiioB B HacneacTBeHHOW usMeHuuBocTH (H.M. BaBuioB). BHesiiepHasi M3MeHUMBOCTb U
Hac/e/CTBeHHOCTb.

OnueeHemuka U 3NU2EHOMUKA, pO/b 3nuU2eHemuueckux (pakmopog 8 Hac1e008aHuu U
U3MEeHYUBOCMU (peHOMUNUYeCKUX NpuU3HaKo8 y 0p2aHu3mos. [leMoHCTpauyu

IToptpetsr: I'. ne ®pus, B. MoranuceH, H.. BaBunos.

Tabsuiel U cxeMbl: «Buabl W3MEHUHMBOCTU», «MoaudUKaI[MoHHas W3MEHUHUBOCTH,
«KomOvHaTHBHasE ~ M3MEHUWBOCTb», «Meo3», «OmnogoTBopeHue»,  «I'eHeTHUeCKHe
3ab0/1eBaHMs UesIoBeKa», « BUIbI MyTar[yii».

O6opyoBaHMe: >XMBble W TrepOapHbIe 3K3eMIUISIPhl KOMHATHBIX pPacCTeHUM, PUCYHKHU
(oTorpadum) KMBOTHBIX C pa3TMUHBIMU BU/IaMU U3MEHUMBOCTH.

JlaboparopHass pabora «lcciefjoBaHWe  3aKOHOMEPHOCTeM  MOAU(DUKAIIMOHHOM
13MeHUnBOCTU. [TocTpoeHre BapUaLIMOHHOTO Psifia U BapUALIMOHHOUW KPHBOM».

I[MpakTrueckas pabota «MyTauyu y gpo30¢usisl (Ha TOTOBBIX MUKpOIIperiapaTax)».



Tema 14. I'eHeTHKa Uye/0BeKa

Kapuotun uenoseka. MexKayHapoiHas mporpaMMa UCC/Ie[0BaHus eHOMa YesoBeKa.
MeTtopbl H3yuyeHust reHeTUKU yesiOBeKa: reHeajioru4ecKuid, O/TM3HELIOBBIH,
L[UTOTeHeTUUeCKUM, TMOMY/IALIMOHHO-CTaTUCTUUECKHUH, MOJIEKY/IIPHO-TeHeTUUe CKUi.
CoBpemeHHOe oripe/ie/ieHle FeHOTHIIA: TI0JTHOTeHOMHOe CeKBeHMPOBaHWe, TeHOTUITMPOBaHue,
B TOM umcsie ¢ omornbio IT1]P-aHamm3a. HacnencTeeHHble 3ab0/ieBaHus UeioBeKa. | 'eHHbIE U
XPOMOCOMHbBIe 0OJIe3HM uesioBeKa. bosie3HHW ¢ Hac/e[ICTBEHHON TpeApacriosioXKeHHOCTHIO.
3HaueHWe MeJWLIMHCKOM TeHeTHKU B TIpeJOTBpAlleHUM U JIeYeHUM TreHeTHUeCKUX
3aboneBaHui uesioBeKa. MeAMKO-TeHETUUECKOe KOHCY/IbTHpOoBaHWe. CTBOJIOBbIE KI/IETKH.
[ToHATHE «TeHeTUYeCKOro rpysa».

OTHUUeCKHEe aCIIeKThI I/ICC]'IE,Z[OBaHI/If/’I B obnactu PeoakKTHPOBaHUA I'eHOMd W CTBOJIOBBIX
KJ/1eTOK.

I'eHeTrueckre (aKTOPHI MOBBIILIEHHOW YYBCTBUTEILHOCTH UesioBeKa K (pU3nuecKkoMy U
XMMHUUECKOMY 3arpsi3HeHHIO OKpYy’Karolleil cpefbl. ['eHeTWyeckasi mpe/pacrioyio)KeHHOCTb
yesioBeKa K I1aTOJIOTUsIM.

LeMoHcTpaLuu

TaGJII/IL[bI N CXeMBbI: «KapI/IOTI/IH yesioBeKa», «MeTOAbI HN3y4yeHUs T'€eHEeTUKH 4YeJIOBEKd»,
«"eHeTHYeCKHe 3a00/1€BaHUS UeIOBEKA».

[TpakTrueckast pabota «CocTaB/ieHe U aHau3 POJOCTIOBHOM.

Tema 15. Cesiekuuisi OpraHM3MoB

JomMecTukanus U cesieKLvs. 3aposK[eHuWe CeJieKLMd M JoMeCTuKanuu. YueHue H.U.
BaBuioBa o lleHTpax MPOMCXOX/JEHUS W MHOTOoOpasusi KyJbTYPHBIX pacTeHWd. Posb
CeJIeKLJUM B CO3/lJaHUU COPTOB pacTeHUM U MOPOJ, )XUBOTHBIX. COPT, MOpo/a, WTaMM. 3aKOH
rOMOJIOTUYECKUX PsIJOB B Hac/ieCTBeHHOM n3MeHunBocTy H.W. BaBuiioBa, ero 3HaueHve /st
CeIeKITMOHHOM pabOoThI.

Metoapl  ceneKiMOHHOM  paboTbl.  VcKyccTBeHHbIM — OTOOpP:  MacCoOBBIA U
VHIUBU/ya/bHBIA. JTarbl KOMOWHALIMOHHOW ceyieK(ud. VcribiTaHue TpOW3BOAUTENEH 10
noroMcTBy. OTOOp MO TEHOTHUIYy C TIOMOIIBbI0 OLEHKM (PEHOTHIIA MOTOMCTBA M OTOOp IO
reHotuny c nomousto aHanusa JJHK. VckyccTBeHHBIM MyTareHe3 Kak MeTO/[, CeleKLIMOHHOU
paboTbl. PasyallMOHHBIA M XMMHAYECKU MyTareHe3 Kak WCTOUHMK MYTalMid y KyJbTYPHBIX
¢opm  opraHusmoB. Vcrosb30BaHWE ~ TeHOMHOTO — pe/lakTMpDOBaHUS W MeTO/I0B
pekombuHaHTHbIX [THK 17151 TonmyueHust ©CX0HOTO Marepuyasna s ceneKuyu. [lomyueHue
TO/MIUIONJ0B. BHyTpuBHIOBas rubpuau3anus. BaM3KOpoCTBEHHOE CKpelvBaHUe, WU
uHOpHAMHT. HepozcTBeHHOe CKpellBaHWe, WM ayTOpUAWHT. ['eTepo3uc U ero NMpUUMHBIL.

Vcnonp30BaHue TeTepo3nca B cenekKuyd. OtmanéHHas rubpugusanysa.  [IpeozoseHue



Oecruiofivisi MEXXBUZIOBbIX THOpPUAOB. [IOCTH)KEHUSI CeNeKIMM PAaCTeHWH W >KUBOTHBIX.
«3enéHas pesonoyusi».

CoxpaHeHHWe U U3yUyeHHe TeHEeTHUeCKHUX PecypCOB KYJbTYPHBIX PAaCT€HUM W UX JAUKUX
pOAMueit [iisT CO3/IaHUSI HOBBIX COPTOB M THOPU/OB CEIbCKOXO3SIHCTBEHHBIX KYJIBTYP.
N3yueHue, coxpaHeHue U ynpaejneHue 2eHemMu4eCKUMU pecypcamu CelbCKOXO035UCMBeHHbIX U
NPOMbBIC/I08bIX HCUBOMHbIX 8 YeAsiX Y/AyuWweHUsl Cywecmeyrwux U CO30aHUsi HO8bIX Nopoo,
AUHUU U KpOCCco8, 8 MOM uucie C NpUMEHeHUeM COBPEeMEHHbIX Memoo08 HAyUHbIX
uccnedoeauutl, nepedosbix udeli U NepcneKmugHbIX MmexHoA02Ull.

JeMoHCTparmmn

IToprpeter: H.W. Basunos, 11.B. Muuypus, I'.[l. Kaprieuenko, IL.II. JIykesgHeHko, b.JI.
Acraypos, H. bopnoyr, [I.K. benses.

Tabmpl ¥ cxembl: «LIeHTpPbl TMPOUCXOXKJEHUST W MHOroo0pasusi KyJIbTYPHBIX
pacTeHui», «3aKOH TOMOJIOTUYECKUX PSIOB B HAC/Ie[[CTBEHHOW HM3MEHUYMBOCTU», «MeTobl
cenieKUumn», «OTAanéHHas rubpuansanus», «MyTtareHes».

JlaboparopHasi pabora «/3yueHre COPTOB KyJ/IbTYPHBIX PACTeHHI U TIOPOJ, AOMAIIHHX
JKUBOTHBIX».

JlabopaTopHasi paboTa «l/3yueHrie METOZOB CeJIeKI[UM PACTEHU».

[MpakTrueckast pabota «IIpUBHUBKa pacTeHHIi».

OKcKypcusi « OCHOBHBIE METOZbl U JOCTWKEHUSI CesleKLJMM PacTeHUM U )KUBOTHBIX (Ha
CeJIeKLJMOHHYI0 CTaHLIMIO, TIJIeMeHHYI0 (hepMy, COPTOUCIIbITaTebHbIM YUaCTOK, B TEIJIMUHOE
X035I1CTBO, B 1abOPaTOPHIO arpOyHUBEPCUTETA UM HAYUYHOTO LIEHTPa)».

Tema 16. BOTeXHO/I0THA ¥ CHHTeTHYECKasi OH0/I0TUs

OOBeKThI, UCIIO/b3yeMble B OMOTEXHOJOTUH, — K/I€TOUHbIe W TKAaHEBbIe KYJIbTYPHI,
MHUKDOOPTaHU3Mbl, MX XapaKTepUCTHKa. TpaauliMoHHasi OuoTexHO/Orus: XjeboreueHue,
MojlyyeHre KHUCIOMOJIOUHBIX TIPOAYKTOB, BHHOZenre. MHKpPOOMOIOrHUecKUid CHHTe3.
OOBeKTbl MUKPOOMOJIOTMUECKUX TexHosoruid. [IpowsBoacTBOo 0eska, aMHHOKHUCIOT H
BUTaMVHOB.

Co3fanve TEXHONOTMA M WHCTPYMEHTOB Lie/leHalpaBleHHOTO U3MEeHeHUs U
KOHCTDYUPOBaHHSI Te€HOMOB C Lie/IbF0 TI0JIyYeHUsl OpraHvM3MOB U MX KOMIIOHEHTOB,
COZiep>KalluX He BCTPeuarol[iecs B MPUPOZe OMOCHHTeTHUeCKHe Ty TH.

KnerouHast urxeHepusi. MeTo/ibl Ky/IbTYpPbl K/I€TOK U TKaHel pacTeHUHA U )KUBOTHBIX.
Kpuobanku. Comatrueckasi TMOpUIM3avist M COMaTHUeCKuii smOpuoreHes. Vcronb3oBaHue
raryIou/ioB B CeJleKL[UM pacTeHuil. [lonyueHue MOHOKAOHA/NbHbIX aHmumes. HMcnonb3osaHue
MOHOK/NOHA/bHBIX U NOAUKAOHA/AbHBIX ~ aHmumen 8  MeduyuHe. VIcKycCTBeHHOe

OM/I0I0TBOpEHUe. PeKOHCTPYKLUsI SWLIeK/JIeTOK W KJIOHUPOBaHWE J>KUBOTHBIX. MeToj



TPAaHCIVIAaHTallMK  d4iep  KJIETOK. TexHonoz2uu O3aOp06ﬂeHUH, Ky/ibmusupoedHus u

MUKPOK/IOHA/IbHO2O PA3MHOJMCEHUsA Ce/IbCKOX035LICMBEHHbIX Ky/ibmyp.

XPpoMOCOMHas ¥ reHHasi UHXKeHepHs. VICKyCCTBeHHBIN CHHTe3 reHa U KOHCTPYMpOBaHUe
pekombuHaHTHBIX [JHK. Co30aHue mpaHceeHHbIX Op2aHU3MO8.

[ocTrKeHUs: M TepCIrieKTHBbI XPOMOCOMHOW U FeHHOW WH)KeHepHH. JKOJIOTUYeCKUe U
3THYecKue MpobieMbl TeHHON WH)KeHEePHH.

MepuiiHckre  OuortexHosoruu. IloctreHomHass 1udpoBas MeauwnmHa.  [11P-
[MarHocTyukKa. MeTabonoMHBIN aHa/u3, reHOL|eHTPUUeCKU aHa/lu3 MpoTeoMa YesioBeKa JiIs
OLIeHKH COCTOSIHUSI ero 3[0pOBbs. VIcrosib30BaHMe CTBOJIOBBIX KileTOK. TapreTHasi Teparivs
paka. 3D-OuoumxeHepusi AJsi  pa3paboTKM  (pyHJAMEHTaIbHBIX OCHOB MeJULIMHCKUX
TeXHOJIOTUM, CO3/laHusl KOMIUIEKCHBIX TKaHel COueTaHWeM TeXHOJIOTUA TPEXMepHOro
OuornpuHTUHTA ¥ cKadogUHTa [/1s pellieHnst 3a/1a4 TiepCOHATM3UPOBAaHHON Me/IULVHBL.

Co3paHre BEKTOPHBIX BakIMH C LeJibl0 0OecrieueHrsi KOMOWHUPOBAHHOM 3aIl[UTBI OT
Bo30yauTeneii OPBU, ycTaHOBIeHHe MOJIEKY/ISPHBIX MeXaHHU3MOB (pyHKIfoHupoBaHus PHK-
CoZleprKall{iX BUPYCOB, BbI3bIBAIOIINX 0CO00 oracHble 3a00/1eBaHNs YerioBeKa 1 )KUBOTHbIX.

LeMoHcTpaLuu

Tabmuipl u  cxembl: «VIcmonb3oBaHWE MUMKPOOPTaHW3MOB B MPOMBIIIJIEHHOM
TPOU3BOJICTBE», «KileTouHasi UHXeHepUs», «I'eHHast UH)XXeHepHsi».

JlabopaTopHasi pabota «/3yueHre 00BEKTOB OMOTEXHOIOTUM».
ITpaktrueckasi pabora «IlomyueHre MOTOUHOKHUC/IBIX ITPOJYKTOBY.

OkcKypeusi «broTexHOoMOrUs — BakHeMllasi MPOW3BOAUTENbHAs CH/la COBPEMEHHOCTH
(Ha OMOTEXHOJIOTHUECKOE TPOU3BO/ICTBO)».

11 K/TACC
Tema 1. 3apox/jeHHe U pa3BUTHE YBO/IIOIHOHHBIX MPeJACTaB/IeHUI B 0M0/10THH

OBoymoLoHHas Teopuss Y. [JapeuHa. [IpeAnocbiIKM BO3HMKHOBEHMS [apBHHU3MA.
JKusHb U Hay4yHas JedATesbHOCTh Y. [lapBrHa.

OBwkyique cuabl 3Bosouyyd BuZoB 1o Y. [lapBuHy (BbICOKasi WHTEHCHBHOCTD
pa3sMHOXKEeHHs OpPraHW3MOB, HaCJ/IeZICTBeHHasi W3MEeHUMBOCTh, OOppba 3a CylljecTBOBaHHe,
€CTeCTBeHHbIN M UCKYCCTBEHHBIN 0TOHOD).

Odopmnenne cuHTeTMUeckorM Teopun >sBomonuu (CTO). HelitpanbHas Teopust
sBosor. CoBpeMeHHasl 3BOJTIOIIMOHHAsE OWO/OoTHsA. 3HaueHWe 3BOJIIOI[MOHHOW TeOpurd B
(hopMHpOBaHUU eCTeCTBeHHO-HAaYYHOW KapTUHbI MUPA.

HemoHCcTpanu

[Toptpetsl: Apuctotens, K. Jlunnen, 2K.b. Jlamapk, 3.)K. Cent-Unep, XK. KroBbe, U.

HapsuH, C.C. UetBepukos, .. lImanerayseH, [x. Xongelis, 1.K. bensies.



Tabmuripl U cxembl: «CrcTeMa >kuBoi ripupofpl (1o K. JIuHHer)», «J/IecTHULa )KUBBIX
cyujectB (o Jlamapky)», «MexaHu3Mm GhOpPMHUPOBaHUS TPUCTIOCOO/IEHUI Y pacTeHHH |
>KUBOTHBIX (110 Jlamapky)», «Kapra-cxema mapuipyta nyrtemectBus Y. JapBuHa», «Haxonku
Y. [apBuHa», «®PopmMbl 60ps0BI 3a cyjecTBoBaHue», «[lopozbl romybdeii», «MHoroobpasue
KYJIbTYPHBIX (hOpM KamycTbl», «[Iopofibl AOMAaIIHUX >XMBOTHBIX», «Cxema 00pa3oBaHUs
HOBbIX BUJOB (ro Y. [lapBuHy)», «CxeMa COOTHOILEHUS [ABWKYIIUX CHJI 3BOJIIOLUN»,
«OCHOBHBIe 0JI0)KeHHsI CHHTeTUYeCKOU TeOPUU BOJTFOLIM».

Tema 2. MUKPO3BO/IIOIIUA H €€ pe3y/IbTaThl

[Monynsusi Kak 37eMeHTapHasi equHUIIA 3Bositolid. CoBpeMeHHble MeTO/bl OLIeHKU
reHeTUUYeCKOro pa3Hoo0pa3usi U CTPYKTYPhI TIOMYJISILIVA.

Vi3meHeHue reHOhOH/a TIOMYJ/ISILUMK KaK ieMeHTapHOe 3BOJTFOL[MOHHOe siBjieHWe. 3aKOH
reHeTUueckKoro paBHoBecwss k. Xapauw, B. BaiiHGepra. OnemMeHTapHble (HaKTOPbI
(OBYDKyIIME CHMbI) 3BOMIOIMUA. MyTalMoHHbBIN mporjecc. KoMOMHAaTHUBHAsE W3MEHUHBOCTb.
[peiid reHoB — ciyudaliHble HeHarpaB/ieHHble U3MEHEHHUsl YacTOT ajviesiell B TOMy/IsLUsX.
Oddekr ocHoBaTensi. Opdekm OymbLIOUHO20 20pabiuKad. CHUdCeHUe 2eHemuuecko2o
pasHoobpasus: npuuuHbl u cneocmeusi. IlposieneHue 3chcekma Opelicha 2eHos 8 boabluX U
Manbix nonyasiyusix. Murpauuu. W3onsust TIOTTYJISALIA: reorpaduueckas
(mpocTpaHCcTBeHHas), broornyeckast (perpoAyKTHBHAS).

EcrecTBeHHbIM 0TOOpP — HarpaB/sOLMiA (PakTOp 5BOMOLMK. POPMBI €CTeCTBEHHOT0
orbopa: JBWXKYIIUN, CTaOM/IM3UPYIOIINA, Pa3phIBAIOLIMM (OU3pYyNTUBHBIN). [Tom0BoM 0TOOP.
B03HUKHOBEHHE U 3BOJIFOLUS COLIMAIbHOTO MOBEe/IeHUS )KUBOTHBIX.

[TpucrocobeHHOCTh OPraHM3MOB Kak pe3y/bTaT MHUKPOIBOJIIOLMHU. BO3HHUKHOBeHUe
npucrocobsieHnii 'y  opraHu3moB. Apomopdo3bl U WAWOQJANTaluu.  [IpuMepsl
npucrocobieHnid y opraHu3moB: Mopdosiornyeckue, (GhU3HO0I0OrHUecKre, OHOXUMHUUECKHe,
noBezieHYeckre. OTHOCHUTETBHOCTD MPUCITOCOOIEHHOCTH OPTaHHU3MOB.

Bug, ero kputepuu u CTpyKTypa. Buzoobpa3oBaHue Kak pe3y/bTaT MHUKPOIBOJIFOL[UU.
V3onsmms — KaroueBol dakTop BuaoobOpa3oBaHus. ITyTu M criocoObl BH00Opa30BaHUS:
anyonatpuueckoe (reorpaduueckoe), cUMMaTpuueckoe (9KOJIOTMUECKOe), «MIHOBEHHOE»
(moymrionAu3anyst, rubpuau3anus). JnuTeTbHOCTb SBOTIOLMOHHBIX TIPOL[ECCOB.

MexaHu3Mbl GOPMUPOBAHUS OMOIOTHUECKOTO pa3Hoo0pa3susi.

Posb  3BoOsIOL[MOHHON OWonormu B pa3paboTKe HAy4YHbIX METOJIOB COXpaHeHHs
bropasHoobOpa3susi. MUKpPO3BOJIIOLUSI M KOJBOJIFOLIMSI TIapa3uTOB U UX X03sieB. MeXaHU3MBI
(hopMHPOBaHHsT YCTOMUMBOCTU K aHTUOMOTHKAM U CIIOCOObI OOPBOBI € HEH.

JeMoHCcTparmmn

[Toptpetsl: C.C. YeTBepukos, 3. Matip.



Tabmunpbl U cxembl: «MyTalMiOHHAsi W3MEHUMBOCTh», «IlOMy/IALMOHHAs CTPYKTypa
BUzia», «CxeMa TposiBjieHHs1 3aKOHa Xapgu—BaitHOepra», «/IBIOKylijpie CHJBI 3BOIOLAN»,
«3JKoJioruueckasi M30JIsLus TIOMYJ/ISIIMA CeBaHCKOW Qopenn», «['eorpaduueckass U30JISLUS
JIUCTBEHHULIbI CUOMPCKOM M JIMCTBEHHHWLbl JaypcKoi», «[lomy/nsijMOHHBIE  BOJIHBI
YKMCIEHHOCT XWI[HUKOB U XepTB», «CxeMa [elCTBUS eCTeCTBEHHOTO0 0TOopa», «PopMbl
OopbOBI 3a cCyljecTBOBaHHe», «VIHAyCTpUAAbHBIA MenaHu3M», <«KuBble HCKOIaeMble,
«ITOKpOBUTE/ILCTBEHHASI OKPAcKa JKUBOTHBIX», «IIpeaymnpeXkaaromias OKpacka >KHBOTHBIX»,
«®U3M0IOTHUECKWe  afjaTITaln», «[TpucnocobieHHOCTh ~ OpraHU3MOB W eé
OTHOCUTE/IbHOCTb», «Kputepuu Buaa», «BuabliBoliHuKW», «CTpyKTypa BUZA B MPUPOJE»,
«Criocobel  Buzio0Opa3oBaHusi», «['eorpaduueckoe  Buj00Opa3oBaHMe TPEX  BU/IOB
NaH/IBIIIeH», «DKOJIorHnyeckoe BHI000pa3oBaHe BUZOB CHHUL», «[I0OMUTIONBI pacTeHuU»,
«KamnycTHo-pefieunbIii rubpus».

O6opyjoBaHue: TepOapuy pacTeHHH, KO/UIeKLIMK HaceKOMBIX, Uyuesia TITHL] U 3Bepeii C
MpUMepaMU Pa3/IMYHBIX MPUCIIOCOO/IEHUI, Uyyesia TTUL] U 3Bepel pasHbIX BHUJOB, repbapuu
pacTeHui OJIM3KKX BU/IOB, 00pa30BaBIIMXCS PA3/TMUHBIMUA CIIOCOOAMH.

JlabopaTopHasi paboTa «BbIsiB/ieHHe U3MEeHUMBOCTH Y 0COOeli 0ZJHOTO BUIa».

Jlaboparopnasi pa6ora «[IpucmocobsieHrsi OpraHM3MOB W WX OTHOCHTE/IbHas
11e71eCO00pa3HOCTh».

JlabopaTopHasi paboTta «CpaBHeHHe BH/IOB 110 MOP(}0/IOTHUECKOMY KPUTEPUIO».

Tema 3. Makpo3Bo/IIOL{MSA U €€ pe3y/IbTaThl

MeToapl U3yueHUsI MakKpO3BOJOLMU. [laeoHTO/IOTHUYECKHe MeTO[bl W3yUeHus
sBositoLuu. [lepexoHbie GopMbI U PUiOreHeTHUeCKUe psifibl OpraHU3MOB.

buoreorpadurueckue MeroAbl u3yueHusi 3BomoLuM. CpaBHeHue Quiopbl U (ayHbl
MaTepUKOB 1 0CTPOBOB. broreorpaduyeckue obactv 3emsi. BUABISHAEMUKU U PEJTUKTHI.

OMOpHOIOrUeCKUe ¥ CPaBHUTETBHO-MOP(OIOruuecKre MeTObI M3yUeHHUsT SBOTFOLIHH.
['eHeTHYecKue MeXaHU3MbI SBOTIOLIMM OHTOTeHe3a U MOsIB/IeHUsT BO/TFOL[MOHHBIX HOBILIECTB.
["oMoJioTHYHBIE ¥ AHAJIOTHUHbIE OpPraHbl. PyiiMeHTapHbIe OPTaHbl U aTaBHU3MBbl.
MonekysipHO-TeHeTHUeCKHe, OMOXUMHUYeCKHe ¥ MaTeMaTHYeCKe MeTO/Ibl U3yUeHUsT
3Bo/IIOLMU. ["'oMonoruuHble reHbl. COBpeMeHHbIe MeTO/IbI TOCTPOeHUs (PrIoreHeTHUeCKUX
JlepeBbeB.

XpOMOCOMHBIe MyTallMX U 3BOJIFOLIHUSA T'€HOMOB.

OOmue 3aKOHOMEpHOCTH (TpaBWia) SBOMIOLMU. [IpuHyun cMeHbl  yHKYuUll.
HeobpaTMOCTb 3BOJTIOIMH. AZlarITUBHAs paguarivist. HepaBHOMEPHOCTh TEMIIOB 3BOJTHOIIHH.

JeMoHcTparmmn



[Toptpetsr: K.M. Bap, A.O. KoBanesckuii, . Mronnep, 3. ['ekkesnsb.

Tabmupr W cxembl: «DUIOTeHETUUECKUM DS JIOIIAAu», «ApPXeOINTepuKC»,
«3Bepo3ybOrie simepbl», «Crerouedansl», «PuHMOGUTE», «CeMeHHbIe TArlOPOTHUKM»,
«buoreorpaduueckue 30HbI 3emin», «llpeild) KOHTMHEHTOB», «PenukThbl», «HauanbHble
CTafuu SMOpDHUOHAMBHOTO DAa3BUTHSL TI03BOHOUHBIX JKUBOTHBIX», «['OMOJOrMYHBIE U
aHAJIOTUUHBbIE OpraHbl», «PyIUMeHTbI», «ATaBU3MbI», « XpOMOCOMHbBIE HAabOOPHI Ue/loBeKa U
MMIaH3e», «['JlaBHbIe HarpaB/eHus IBOJTIOLUN», «OO0II1e 3aKOHOMEPHOCTH BOTIOLIAN».

O6opyoBaHMe: KOJIJIEKIMH, Tepbapuu, MYJISDKA HMCKOTIAEMBbIX OCTaTKOB OPraHW3MOB,
MYJISDKU TOMOJIOTMYHBIX, aHAJIOTUYHBIX, PYJUMEHTapHbIX OPraHOB U aTaBU3MOB, KOJIJIEKLIUU
HaCeKOMBIX.

Tema 4. IIpoucxoxxaeHue U pa3BUTHe )XU3HU Ha 3emJie

HayuHble rumoTesbl MPOMCXOXKAEHWsI >XU3HU Ha 3emsie. AOHoreHe3 U TaHCIIEPMUS.
[oHayuHble Tpe/CcTaB/AeHUs] O 3apOXKAEeHUU >KU3HU (Kpeal[MoHM3M). ['MroTe3a MOCTOSSHHOTO
CaMO3apoXKJeHus1 XU3HU U eé orposepkeHue onbiTamu @P. Pegu, JI. Cnamnanuanu, JI.
[Mactepa. ITporcxoxaeHue )KU3HU U aCTPOOHOIOTUSI.

OcHOBHble 3Tanbl HeopraHu4eckod sBostoLuu. [lnaHetapHasi (Teosoruueckas)
3BOMIOIMS. XUMHYecKass SBOMIOLMsA. AOWOTeHHBI CHHTE3 OpraHWYeCKUX BeIecTB W3
Heopranuueckux. OneiT C. Muwiiepa u I'. FOpu. O6pa3oBaHue MojiMiMepoB W3 MOHOMEDOB.
KoauiepatHasi rumnore3a A.M. OnapuHa, Turnore3a TepBUYHOro OysboHa K. XosizeliHa,
reHeTuyeckasi rumnorte3a I'. Mémtepa. Pubo3umel (T. Uek) u rumore3a «vupa PHK» V.
I'unbepra. PopmupoBaHre MeMOpaH U BO3HUKHOBEHHE TIPOTOK/IETKH.

Ncropus 3emm U MeToApl eé u3lyueHus. VIckomaeMmble oOpraHu4yecKhe OCTaTKH.
leoxpoHonornss u eé MetoApl. OTHOCUTeNnbHAass MW abCOMIOTHAsi TeOXPOHOJIOTHSI.
['eoxpoHOOrMyeckas 1IKasaa: 30Hbl, 3pbl, IEPUO/bI, STIOXHU.

HauanbHble 3Tarnsbl OpF&HH‘-IECKOﬁ 9BOJIFOLIMH. ITossBnenue n 3BOJIFOLIMA TEPBBIX KJ/IETOK.
BBOJ'II-OI_[I/IH MeTabosi3Ma. BosHUKHOBeHHe MepBbIX SKOCHUCTEM.

CoBpeMeHHble MUKPOOHBIe OHMOT/IEHKM KaK aHAjoOr TepBbIX Ha 3emsie COOOILecTs.
CtpomaTonuThl. [IpoKaproOThl U 3YKapHOTHI.

HpOI/ICXO)K,ELEHI/Ie JYKdpUOT (CI/IM6I/IOFEH83). SBOJII-OLII/IOHHOE TMPpONUCXOXKXAeHNE BUPYCOB.
Hponcxom,quHe MHOTI'OKJ/IETOYHBIX OPraHW3MOB.

B03HUKHOBEHHE OCHOBHBIX TPYIIIT MHOTOK/IETOUHBIX OPTaHHU3MOB.
OCHOBHBIe 3Taribl 3BOJIIOLMM BBICIIMX pacTeHuil. OCHOBHble apoMop¢03bl PaCTEHU.

Beixon pacreHuy Ha cymy. [losBneHue CIIOpPOBBIX pacTeHMM M 3aBOeBaHHWe HWMU CYLIH.
CemeHHble pacteHus. [IporcxoxxjeHNe LIBEeTKOBBIX pacTeHM. OCHOBHbIE 3Tallbl 3BOJIFOLIUU
JKMBOTHOTO Mupa. OCHOBHbIE apoMOp(QO3bl >KUBOTHBIX. BeHpckas ¢ayHa. KemOpuiickuii

B3pPbIB — IIOSIB/IEHHME COBPEMEHHBLIX THIIOB. HepBbIe XOpAoBbIe >XMBOTHBIE. Ku3Hb B BO/Je.



OBostoLUsT  TI03BOHOUHBIX. [IpoucxoxkaeHue ambubuii u penTuiuil. [IpoucxoxaeHue
MJIEKONUTAaOLMX U NTUL. [IpuHIun KitoueBoro apomopgosa.

OcBoeHue 6ecri03BOHOUYHBIMU ¥ TT03BOHOYHBIMU YKUBOTHBIMH CYILIH.

Pa3BuTHe Xu3HM Ha 3emsie MO 3paM U TEepUOZaM: apxel, MpOTepo30U, Maneo30u,
Me3030M, KaiHo30i. OOIjas XapakTepucTHKa K/IuMara W TeojorMYecKUX TIPOL{eCCOB.
[TosiBneHWe 1 paclBeT XapaKTepHbIX OPraHU3MOB. YTJieo0pa3oBaHUe: ero yCAOBUS U BIMSHUE
Ha ra3oBblIii COCTaB aTMOC(]ephI.

MaccoBble BBIMHMPAHHSI — 3KOJIOTHYeCKWe KPU3UChl NPOoLIoro. [IpuurHbl U c/iefCcTBUS
MacCOBBIX BbIMHUpaHHi. CoBpeMeHHbIN 3KOI0ruueckuii Kprusuc, ero ocobenHoctu. IIpo6iema
coxpaHeHHst bropa3HooOpa3susi Ha 3emiie.

CoBpeMeHHas1 ciCcTeMa OpraHruueckoro mupa. [IpuHLMIIbI K1acCU(pUKaLi OpraHn3MOoB.
OCHOBHBIE cHCTeMaTHYeCcKye TPYIIbl OPraHu3MOB.

JeMoHcTparmn

[Toptpetsr: ®. Penn, JI. Cniasnnaniianwy, JI. [Tactrep, .M. Meunukos, A./. Onapun, Ix.
Xonpewn, I'. Ménnep, C. Munnep, I'. FOpu.

Tabnuiiel u cxeMbl: «Cxema orbiTa @. Peau», «Cxema onbiTa JI. [TacTepa Mo U3yueHHIO
camo3apoXxJeHus Xu3Hu», «Cxema omneita C. Munnepa, I'. FOpu», «3Tanel HeopraHnyeckou
3BOJIIOLIMN», «['e0xpoHOI0rMUeckas 1ikana», «HauaabHble 3Tanbl OpraHUUeCKON 3BOJIIOLIAN»,
«Cxema o00pa3oBaHUsI 3YKapUOT NyTEM cuMOMoreHe3a», «CuUCTeMa >KUBOW TPHUPO/IbI»,
«CTpoeHne Bupyca», «ApoMopdo3sl pacTeHui», «PuHuMOMUTE», «OAHOKIETOUHBIE
BOZIOPOC/IN», «MHOTOK/IETOUHbIE BOZOPOCIN», «MXu», «IlamopoTHUKW», «['0/0cemMeHHbIe
pacteHusi», «OpraHbl IBETKOBBIX pacTeHWi», «Cxema pasBUTHS >KUBOTHOTO MHpa»,
«Apomopdo3bl KUBOTHBIX», «IIpocTeiiiiiie», «KUIIeUHOMOMOCTHBIe», «III0CKHe uYepBu»,
«YneHucToHorue», «PBIOBI», «3eMHOBO/THBIEY, «IIpecmebikaromyecs», «ITtrie,
«Mnekonuraroiiye», «Pa3BUThe >XM3HM B apxeWckod »5pe», «Pa3BuThe >KW3HU B
MPOTEPO30MCKOM 3pe», «Pa3BUTHe >XM3HM B Tase030MCKON 3pe», «Pa3BUTHE >KW3HU B
Me3030MCKON 3pe», «Pa3BUTHE >XKM3HM B KallHO30MCKOM 3pe», «CoBpeMeHHass CHUCTeMa
OpraHUuYecKoro Mupa».

O6opyaoBaHue: repbapuy pacTeHWH Ppa3/IMUHBIX OT/ENI0B, KOJUIEKI[UM HACeKOMBIX,
BJIa)KHbIE TIperaparhbl XMBOTHBIX, PAKOBUHbI MOJITFOCKOB, KOJIJIEKL[UM WUITIOKOXXHUX, CKesleTbl
MO3BOHOYHBIX >XMBOTHBIX, Uydesja NTHUL U 3Bepel, KOJJIEKLMM OKaMeHes0CTeH, I0JIe3HbIX
VICKOIIaeMbIX, MYJ/ISDKM OpPraHU4eCKUX OCTaTKOB OPraHU3MOB.

BuptyanbHas nabopaTopHasi pabota «MogenupoBaHue OMbITOB Musuiepa—tOpu 1o
M3yueHUI0 abMOTeHHOT0 CUHTe3a OpraHuYeCKUX CoeIMHEHUI B TIepBUYHOM aTMochepe».

JlabopaTopHasi pabora «V3yueHre U OMNMCaHWE MCKOTAeMbIX OCTAaTKOB [PeBHUX
OpPraHU3MOB».



[IpakTyeckas pa60Ta «/3yueHue ocobeHHOCTeM CTpOeHUsA paCTeHI/Iﬁ Pa3HbIX
OTZe/IOB».

[MpakTryeckast paborta «/3yueHre ocobeHHOCTel CTPOeHUsI TO3BOHOYHBIX KUBOTHBIX».
Tema 5. IIpoucxoxaeHue yej0BeKa — aHTPOINoOreHe3
Paspesnbl 1 3a71aun aHTPONOJIOTUU. MeTo/ibl aHTPOITOIOT UK.

CraHoBJieHHe TIpe/ICTaB/IeHUI O TIPOMCXOXK/EHWU uesioBeKa. Pe/lruo3Hble BO33peHUsI.
CoBpeMeHHbIe HayuHbIe TEOPUH.

CxofcTBO uesioBeKa C JKMBOTHbIMH. CHCTeMaThuyeckoe T[IOJIOXKEHUe uesioBeKa.
CBujleTesIbCTBA CXO/CTBA YesioBeKa C JKUBOTHBIMU: CPABHUTETbHOMODP(OJIOTrHYecKue,
sMmbpuosiornyeckue, (GU3MONIOro-oMoxuMuuecke, moseZeHueckre. OTIMUMSI UyeloBeKa OT
JKUBOTHBIX. [IpsIMOXOXK/jeH1e U KOMILJIEKC CBSI3aHHBIX C HUM TTPU3HAKOB. Pa3BuTHe roJI0BHOTO
MoO3ra U BTOPOM CUTHAbHOM CHUCTEMBI.

IOewkyiue cwibl  (hakTopel) —aHTpoOroOreHesa: OHOJOTMYECKWe,  COIMAJIbHBIE.
CooTHolleHHe OMOJIOTMUECKUX M COLMAIBHBIX (DaKTOPOB B aHTporioreHe3e. OCHOBHBIE
CTaAuy aHTpororeHe3a. PaHHWe dYesoBeKoOOpa3Hble 00e3bsiHbI (TIPOKOHCYJIBI) W paHHUE
TIOHTHABI — OOIIMe TIpeJKyd ues0BeKOOOpasHbIX 00e3bsiH W Jitofeld. ABCTPA/JONUATEKH —
JByHOTHe TpeJKu tofeil. YenoBek yMerbll, epBble U3rOTOBAEHUS OpPYyAUM TpyZa. YenoBek
TIPSIMOXO/ISITIIVI ¥ TIePBBIA BBIXO[ JItoel 3a Tipefenbl Adpuku. YenoBek reiigenb0eprckuii —
o0mui TIpefoK HeaHJepTaJbCKOTO UeJioBeKa U 4YejioBeKa pa3yMHoOro. YesioBek
HeaHZlepTa/bCKUM KakK BUJ JIFOJel X0I0JHOro KaumaTta. UesoBeK pa3yMHBIM COBPEMEHHOTrO
TWTA, [EeHWCOBCKWN uelioBeK, OCBOeHMe KOHTHHEHTOB 3a ripefenamu  AdpUku.
[TaneoreHeTrka ¥ raaeoreHOMHKa.

OBOJIOLIMSI COBPEMEHHOTO YesioBeKa. EcTecTBeHHBbIM O0TOOp B TOMYJISALMSIX UeT0OBeKa.
MyTaioHHbIN nipoliecc U romumopdusM. [TomnyasiuoHHbIe BOJHBI, Jpeiid reHOB, MUTpaLys
1 «3(pPeKT oCHOBaTe/Is» B MOIMYJIALMAX COBPEMEHHOT0 Ue/ioBeKa.

UYesoBeueckue packl. [ToHsATHe 0 pace. Bosbliivie pachl: eBporieouziHasi (eBpa3uiicKas),
aBCTpasio-HerpouJHast (3KBaTOpUasbHast), MOHT0JIOW/[Hasi (a3MaTCKO-aMepuKaHCKasi). Bpemst 1
MyTA paccefieHdsi ueloBeKa I0 TIulaHeTe. EJMHCTBO denoBeueckux pac. HayuHas
HECOCTOSITeIbHOCTh ~ pacu3Ma. [Ipucriocob/eHHOCTh YesioBeKa K Pa3HbIM  YC/IOBUSIM
OKpy»Katoltieil cpesibl. Bivsinue reorpaduueckoii cpefibl U Apetidha reHOB Ha MOPGOJIOTHIO U
(u3rosoruio uesoBeKa.

MeXauCLUIUIMHApHbIE MeToAbl B (u3nyeckod (OMOJIOTUYECKOM) aHTPOIIOJIOTHH.
OBO/MIOLIMOHHASl  @HTPOMOJIOTUS W TaJIe0AHTPOTOJIOTUST  UeI0BeYECKUX  TTOMYJISILIUIA.
buoconmanbHble  MCCe0BaHMS TIPUPOABI  uerioBeKa. VlccrenoBaHre — KO3BOJIIOLIMU

OMOIOTUYECKOT0 U COLIMA/IBHOI'O B UeJ/IOBEKe.



emMoHcTpaLuu

[Toptpetsr: Y. [Japsun, JI. Jlukuy, .4. Porunckuid, M.M. I"'epacumoB.

Tabmunpl 1 cxembl: «MeTofbl aHTPOMNONOTHMM», «['OJIOBHOW MO3r UejioBeKa»,
«YesoBekooOpa3sHble 00e3bsiHbI», «CKesleT yesoBeKa W CKeJIeT IMMITaH3e», «PyIuMeHThl U
aTaBU3MbI», «[IBWKyIIMe CHIbI aHTPOIIOreHe3a», «3JBOJIIOLMOHHOE [IPeBO UesloBeKa»,
«ABcTpanonuTek», «YenoBek yMmenblii», «UenoBeK NPIMOXOJALMI», «[leHMCOBCKUM
yesioBek» «HeaHgepranblbl», «KpoMaHbOHLIbI», «[Ipenku uyenoBeka», «3ITallbl 3BOJIIOLUU
yesioBeKa», «Pacel uesioBeka».

OO6opyzoBaHre: MyJ/sDKM  OKaMeHe/oCTel, TIpefIMEeTOB MaTephuanbHON  KY/bTYphl
MpeJKOB 4YesoBeKa, penpoAykiuu (dotorpaguu) KapTMH C MUDOJIOTHYECKUMH U
OMO/IeICKUMM CIOXKeTaMU TIPOUCXOKAEHUsS uesioBeKa, (oTorpadguu HaxXOAOK HCKOTAeMbIX
OCTAaTKOB YeJIOBeKa, CKeJIeT YesoBeKa, MOo/e/lb yeperia ueJ0BeKa 1 yeperia MMITaH3e, Mo/e/lb
KUCTH 4e/IoBeKa ¥ KUCTU LIIUMIIaH3e, MO/ie/Id TOpca NpeIKOB Ye/IoBeKa.

JlabopaTopHasi paboTta «/3yueHune O0COOEHHOCTeW CTpPOEHHs CKejleTa uesIOBeKa,
CBSI3aHHBIX C TPSIMOXOXKIEHUEM».

[TpakTryeckast pabora «/3yueHue 3KOIOTHUECKUX aJaMTal[ii uesioBeKay.

Tema 6. JKo/10rus — HayKa 0 B3aUMOOTHOIIIeHUSIX OPraHNU3MOB U
HaI0OpPraHU3MeHHbIX CHCTeM C OKpY)KaloleH cpe/oii

3apox/eHrie W pa3BuUTHe 3Konorud B TpyAax A. I'ymbombara, K.®. Pymbe, H.A.
CeeprioBa, 3. I'ekkens, A. Tencau, B.H. CykauéBa. Paszensl u 3amaun skosiorud. CBs3b
3KOJIOTHH C IPYTUMU HayKaMH.

MeTtozp! 5Kosoruu. [ToneBbie HabmOAeHNS. DKCIIEPUMEHTBI B 9KOJIOTHU: TIPUPOJHbIE U
naboparopHble. MojenpoBaHie B 3KOJOTMU. MOHWTODUHI OKpY’Karollell  cpefpbl:
JIOKa/IbHBIN, PerMOHAbHBIN U TJI00aIbHBIN.

3HaueHWe 5KO0JIOTMYEeCKUX 3HAaHWM /11 YesloBeKa. JKOJI0rMYeCcKoe MHUPOBO33peHHe KaK
OCHOBa CBsi3el yejloBeyecTBa C MNpUpofor. POpMHUpOBaHME 3KOJOTMUeCKOM KY/IbTYPbl U
5KO0JIOTUYECKOU IPAMOTHOCTY HacCeJIeHUsl.

HemoHCcTpanu

[Toptpetsr: A. I'ymbonbar, K.®. Pynse, H.A. CeBeprioB, 3. I'ekkenb, A. Terciu, B.H.
Cykaués.

Tabmumiibl U cxeMbl: «Pa3fesbl 3Kom0run», « MeTo/bl 3KOJIOTHH», «CXeMa MOHUTOPUHTA
OKpY>Katollleil cpesibi».

JlabopaTopHasi paboTa «VI3yueHre MeTO/IOB SKOJIOTHUUeCKUX UccreqoBaHuii». Tema 7.
OpraHu3Msbl U cpeia 00MTaHUSA
Okosioruueckre (PakTOpbl M 3aKOHOMepPHOCTH uX JelictBus. Kiaccudukanys

9KOJIOTHUYECKUX (1)aKTOp0BI a6I/IOTI/I‘-IECKI/Ie, 6I/IOTI/I‘JECKI/IE, dHTPOIIOr€HHbIE. O6I_L[I/Ie



3aKOHOMEPHOCTH JlelCTBUS 3Koyornueckux ¢akropos. [IpaBuno munumyma (K. Inpenrens,
FO. JTu6ux). TonepaHTHOCTb. DBPUOMOHTHBIE U CTEHOOUOHTHBIE OPraHU3MBbI.

Abuotnueckue ¢akTopel. CBeT KakK 3KOMIOTHUeCKWid Qakrop. JlelicTBUe pa3HBIX
YYaCTKOB COJIHEYHOIO CIIeKTpPa Ha OpraHu3Mbl. OKOJOTMYEeCKHWe TpyNMbl pacTeHUuM U
JKMBOTHBIX I10 OTHOLIEHUIO K CBeTy. CUrHasibHas posib cBeTa. @OTONepruousm.

TemnepaTypa Kak 3Kojoruueckuid (akrop. [leiicTBUe TeMmmiepaTypbl Ha OpraHU3MBI.
[ToMiKunoTepMHble YW TOMOMOTEPMHbIe OpPraHU3Mbl. OBpPUTEPMHbIE M CTEHOTEPMHbIE
OpraHU3MBbI.

«/IpeBo  uejioBeKa», «ABCTPAJIOIUTEK», «YesioBeK  yMmeJiblii», «Yenosek
TIPSIMOXOIAIIUN», «J]eHHCOBCKUM uenioBek» «HeaHaepTanblibl», « KpoMaHbOHIbI», «IIpeaku
yesioBeKa», « Tallbl 3BO/IIOLIMU YesloBeKa», «Pacel uesioBeka».

Ob6opyoBaHHe: MYyJISDKM OKaMeHeJ/IoCTel, TpeJMeTOB MaTepyuajbHOM KYJbTYDbI
Tpe/iIkoB  4yejioBeKa, penpoAykuuu (dortorpaduu) KapTUH C MUQOJOTUUECKUMH U
OUOJ/IeHCKUMH  CIO’KeTaMU TIPOMCXO’KZIEHHsT YesioBeKa, (oTorpagyii HaXOAOK HCKOTaeMbIX
OCTaTKOB YeJIoBeKa, CKeJleT YesloBeKa, MO/e/lb yeperia uejioBeKa 1 yeperia LIMMITaH3e, MO/e/lb
KUCTH 4YesioBeKa ¥ KUCTH LIMMIIaH3e, MO/le/Id Topca Ipe/IkOB YesloBeKa.

JlabopaTopHasi paborta «/3yueHrne O0COOEHHOCTeH CTpPOEHHs CKejeTa uesiOBeKa,
CBSI3aHHBIX C TIPIMOXOKZEHUEM.

[MTpakTrueckas pabota «/I3yueHre KOIOTMUECKUX aZlanTalil yeoBeKay.

Tema 6. OJkosormss — Hayka O B3aUMOOTHOLUEHHMSIX OPraHusmMoB H
HaJJOPraHU3MeHHBIX CHCTEM C OKPY)KalIilel cpefon

3apokZieHre W pa3BUTHe 3Koyiorud B Tpyaax A. I'ymbonbara, K.®. Pymwe, H.A.
CeseprioBa, 3. I'ekkens, A. Tencnu, B.H. CykauéBa. Paszesnsl u 3amaun skosiorud. CBs3b
5KO0JIOTUH C IPYTUMU HayKaMH.

Mertozpb! 3kosorun. [TosieBble HAOMO[eHNSI. DKCIIEPUMEHTHI B 3KOJIOTHUU: TIPUPO/HbBIE U
naboparopHble. MojenvpoBaHre B KOJOTMH. MOHUTODUHT OKpYJ)Karolled Cpefpr:
JIOKAJIbHBIM, PErMOHA/TLHBIN 1 T/100aTbHBIH.

3HaueHHe 5KOJIOTMYEeCKUX 3HaHWM /11 YesloBeKa. JKOJIOrMYeCcKoe MHUPOBO33peHHe Kak
OCHOBa CBsi3eli 4YejioBeueCcTBa C TPUPO/OM. POpMUpPOBaHHE 3KOJIOTMUYEeCKOM KYJIbTYypbl U
5KO0JIOTUYeCKOU FPAMOTHOCTH HaceJ/IeHUsl.

LeMoHcTpaLu

[Moptpetsl: A. I'ymbombar, K.®. Pynve, H.A. CeBepuioB, D. I'ekkenb, A. Terciu, B.H.
Cykaués.

Tabmumiibl u cxeMbl: «Pa3fesbl 3Komorun», « MeTobl IKOJIOTHH», «CXeMa MOHUTOPHHTA
OKpY>Katol1leid cpesibl».



JlabopaTopHasi paboTa «l/3yueHrie METOZ0B IKOJOTMUECKUX UCC/IeI0BaHUI».

Tema 7. Opranusmsl 1 cpejja 00UTaHUS

Okosioruueckve (PakTOpbl UM 3aKOHOMEpPHOCTH uX JelcTBus. Kiaccudukauys
9KOJIOTUUECKHUX  (haKTOpOB: abHoThuecKuWe, OWOTHYeCKHe, aHTporioreHHble. Obiue
3aKOHOMEPHOCTH [IeMCTBUs 3Komoruueckux (akropos. I1paBuno muaumymMa (K. LnpeHress,
FO. JTubux). TonepaHTHOCTb. DBPUOMOHTHBIE U CTEHOOMOHTHBIE OPraHU3MBbI.

Abuortnueckue ¢akropel. CBeT Kak 3kKojorvueckuii ¢akrop. [elicTBue pa3HbIX
YYacTKOB COJIHEUHOTO CIleKTpa Ha OpraHu3Mbl. OJKOJOTMUecKWe TpYIbl pacTeHud WU
JKUBOTHBIX 110 OTHOIIIEHUIO K cBeTy. CUrHa/ibHasi pojib cBeTa. PoTornepuoaunsm.

TemriepaTypa Kak 3Kojoruyeckui (akrtop. [leiicTBUe TemriepaTypbl Ha OpPraHU3MBI.
[To¥ikunoTepMHble W TOMOMOTEpMHbIE OpraHU3Mbl. OBpPUTEPMHbIe U CTeHOTepMHbIe

OpraHr3MBblI.

Tema 8. JKo/10r¥sl BU/JI0B U NONMY/IALMA

OKonoruueckre XapaKTepUCTUKUA TOMyJsAlud. [lomynsius Kak —Ouonoruueckas
cucTema. Posib HEOAHOPOJAHOCTH cpefibl, (hr3nuecknx GapbepoB U 0COOEHHOCTeM OMOIOTHH
BU/IOB B ()OPMUPOBAHKY MPOCTPAHCTBEHHOW CTPYKTYPbI MOMy/istyid. OCHOBHbIE MOKa3aTesn
MOMYJISALIUU: YUCEHHOCTb, TUIOTHOCThb, BO3pacTHasi W TI0JIOBasi CTPYKTYpa, PO’KJaeMOCTh,
TPUPOCT, TEMIT POCTa, CMEPTHOCTb, MUTPAL[USl.

OKoJIoThYecKasi CTpyKTypa nomnyasaiuu. OLeHKa YMC/IeHHOCTH TOoNyaaiuu. JIuHamuka
Mnony/siquu U eé peryssigus. buoThueckuii mnoTeHLuan mnonyasiuu. MogenvpoBaHue
JVHaMUKK Tonysaiuu. KpuBble pocTa 4YMC/IEHHOCTH mnonyasiguu. KprBble BbDKUBaHUS.
Perynsiiiusi UMCIEHHOCTU TIOMYJ/ISILUM: posib (aKTOPOB, 3aBUCSIIMX W He 3aBUCAIIUX OT
IJIOTHOCTH. JKOJIOTMUeCKre CTpaTeruu BUZOB (1- U K-cTtparerunm).

[Tonstrie 00 >KonorMueckor HMile BHZa. MecToobutaHue. MHOroMepHasi MOJeJb
skonornyeckor HUM k.M. XaTtunHcoHa. Pa3mepsl skoornueckou Huiu. [loTeHuManbHas
Y peasii30BaHHasi HUIIM.

By kak cucrema momnyssuuil. Apeansl BUAOB. BHABI M UX >KM3HEHHble CTpaTervu.
OKonoruueckre 5KBUBaeHTHI.

3aKOHOMEpHOCTH TIOBeJleHWss W MUrpalyid >KUBOTHBIX. buosiornyeckve WHBasuu
Yy’>KepOJHbIX BU/IOB.

LemMoHCcTpaLuu

[Toptpet: Ix.N. XaTUUHCOH.

Ta6J'II/IL[bI n CXeMBbI. «IKoJIorTuuecKue XdPaKTE€PUCTHUKHU MOonyJagqumn»,

«[IpocTpaHCTBEeHHasi CTPYKTypa TOMyJISALUN», «Bo3pacTHble THUPaMUABI  TIOMYJISIA»,



«CKOopoCTh 3acesieHUsi TIOBePXHOCTH 3eM/M Ppa3/IMUHbIMKA OpraHu3Mamu», «Mogenb
3KosIornueckou Humm k.M. XarumHcoHa».

Ob6opyzaoBaHue: repbapyuy pacTeHU, KOJIJIEKI[UU )KUBOTHBIX.

JlabopaTopHasi pabota «IIprcnocobeHus: ceMsiH pacTeHUM K paccesieHUIo».

Tema 9. JKo0,/10rus1 CO00IEeCTB. DKO/JI0rHUYeCKHe CHCTeMbI.

Coo01jecTBa opranu3MoB. brorieHo3 u ero ctpykrypa. CBs3M MeXKy OpraHh3MaMH B
OuoLIeHO3e.

OkocucteMa Kak OTKpbiTass cucreMa (A.Ik. Tencnm). @DyHKI[MOHa/IbHBIE OJIOKU
OpraHU3MOB B 3KOCHUCTeMe: MPOAYLIeHTbI, KOHCYMEHThI, pefylieHTbl. Tpodudeckre ypoBHHU.
Tpoduueckue 1jenu U cetu. AbroTrueckue 6/10ku 3KocucTeM. [TOUBHI U Wbl B 9KOCUCTEMAX.
KpyroBopor BeleCTB U [MOTOK SHEPTHUU B 3KOCHUCTEMe.

OcHOBHBIE TIOKasaTe/Jd 3KOCHCTeMbl. buomacca U TpoOAyKLMsS. OKOJIOTAYecKue
TTUPaMU/IbI uKcesi, GrioMacchl ¥ SHEPTUU.

JuHamuka  skocucmem.  Kamacmpocpuueckue  nepecmpotiku. daykmyayuu.
HaripaBnieHHbIe 3aKOHOMepHbIe CMeHbI COOOIIeCTB — CyKIjecCuH. [lepBUYHBIE U BTOPHUUHBIE
CYKLIeCCMM U UX TPUYMHBL. AHTPOIIOTeHHble BO3ZENWCTBUS Ha CyKleccud. KimmakcHoe
coobmjectBo. bruopasHoobpasue U MosHOTa KPyroBOpPOTa BEILECTB — OCHOBA YCTONUMBOCTU
C0o00111eCTB.

[TpuposHbIe 5KOCUCTEMbI. DKocucmeMbl 03€p U peK. JKocucmembl mopell U OKeaHos.
OKocucmembl MyHOp, ecos, cmenell, NyCMblHb.

AHTpOHOFEHHbIe 9KOCHCTEeMBI. AFPOBKOCI/ICT@M&. AFpOL[E‘HO3. Paznuuns MeXay
dHTPOIIOT€HHBIMHU U ITPUPOJAHBIMH SKOCHCTEMAMM.

Ypboskocucrembl. OCHOBHBIe KOMIIOHEHTBI ypboskocucteM. ['oponckast ¢mopa u
(ayna. CuHaHTpONM3aIUsi TOPOACKON (hayHbl. Brosoruueckoe W XO35HCTBEHHOe 3HaueHHe
arpo’KOCUCTEM U YPOOIKOCHUCTEM.

3aKOHOMEpHOCTH (D OPMHUPOBAHUS OCHOBHBIX B3aMMOJIEMCTBUM  OpPraHU3MOB B
sKocucTteMax. Poab KackaoHo2o 3ggekma u eudos-30ucpukamopos (Kawouesbix 8uU008) 8
¢yHKyuoHupoeaHuu 3skocucmem. IlepeHOC SHEPrUM U BEIIECTB MEXIy CMeXHBIMHU
9KOCUCTeMaMH. Y CTOMUMBOCTh OpPraHWU3MOB, TIOMY/SIIUM W 3KOCHCTEM B YC/IOBUSIX
€CTeCTBeHHbIX U aHTPOTIOreHHBIX BO3/IeCTBUM.

MexaHusmbl  8030elicmeusi  3azpsi3HeHull pdasHbIX MUuno8 HA CyOOp2aHU3MEeHHOM,
Op2aHU3MEHHOM, NONYASYUOHHOM U 5KOCUCMEMHOM YPOBHSIX, OCHO8bl 3KO0/102UUECKO20
HOpMUPOBAHUSI AHMPONO2eHHO20 8030elicmausi. MeTo/10/10THsi MOHUTOPUHTA eCTeCTBEHHBIX U
aHTPOTMOTreHHbIX 3KoCHCcTeM. [leMOHCTpaLyn

IToptpert: A.Ix. Tencu.



Tabmunpr 1 cxembl: «CTpyKTypa OuoLjeHO3a», «3JDKOCHCTeMa IIMPOKOIMCTBEHHOIO
neca», «JKOCHACTeEMa XBOMHOrO Jjeca», «@DyHKIMOHalbHbIE TPYIIbl OpPraHU3MOB B
JKocucTeMe», «KpyroBopoT BeljecTB B 3KocHucTeMe», «Llermn mnuTaHus (macTOMIHAS,
JleTpUTHas1)», «DKoJornueckas npaMuzia umcenn», «JKoJoruueckas nupamuja 6roMacchl»,
«DKojioruueckasi mupamuzia sHeprumn», «O6pa3zoBaHue 0osiota», «[lepBUYHasi CyKLeCCHsI»,
«BoccraHoBiieHue jieca Iociie rnoxkapa», «9KOCUCTeMa 0o3epa», «ArpoLeHo3», «Kpyrosopor
BeIIeCTB M TOTOK SHEPTWU B arpoieHo3e», «[Ipumepsl ypboskocuctem». OO6opyaoBaHue:
repbapuu pacTeHHH, KOJUIEKI[MM HACEKOMBIX, Uyuesa MTHL] U 3Bepel, repbapuul Ky/IbTYPHBIX
Y IMKOPacCTYLMX pacTeHNUH, akBapUyM Kak MOJe/Ib SKOCUCTEMBI.

IMpakmuueckasn paboma «V3yuyeHue u onucaHre ypo03IKOCUCTEMBI».
JlabopamopHass ~ paboma  «V3yueHue  pa3HOOOpa3usi  MeJKHUX  ITOUBEHHBIX
YJIEeHUCTOHOTHX B PA3HBIX SKOCHUCTEMAX».

OKCcKypcusi «DKCKYpPCHsI B TUITMYHBIN OuoreorieHo3 (B ayOpaBy, Oepe3HsiK, ellbHUK, Ha
CYXO/I0/IbHBIN UK TTIOMMEHHBIH JIyT, 03€p0o, 60J10TO)».

DKCKypcusi «DKCKypPCHs B arpO3KOCHCTeMY (Ha MoJie WM B TEIJIMYHOE XO35KMCTBO)».
Tema 10. Buocdepa — rio6anbHas 3KocUCTEMa

buocdepa — obimerniaHeTapHasi 060/04Ka 3eMJId, T[e CYIIeCTBYeT WIK CyIleCTBOBasia
>Ku3Hb. Pa3BuTHe npescraBieHuit o buocdepe B Tpyaax d. 3rocca.

Yuenne B.U. Bepnazackoro o 6uocdepe. Obmactu 6uocdepsr u eé cocras. ’KuBoe
BeILeCTBO OGMocdepsl U ero QyHKLIUH.

3aKOHOMEpHOCTH  CymlecTBoBaHMsI  Ouocdeprl. OcobeHHocTn  Ouocdepsl  Kak
ry106anpHOM 9KocucTeMbl. [[HHaMIUecKoe paBHOBecHe B 6rocdepe. KpyroBopoTs! BeljecTs U
OuoreoxumMHuuecKye LIUK/IbI (Yriepo/a, a30Ta). PATMUYHOCTH sSIBJIeHUH B buocgepe.

3oHanbHOCTE OWocdepbl. [loHsaTHe 0 Owome. OCHOBHbIE OWOMBI CYIIM: TYH/PA,
XBOHMHBbIE Jleca, CMeIlaHHble W INUPOKOIMCTBEHHBIE Jieca, CTeIH, CaBaHHbBI, IYCTBIHH,
TPOMUYeCKHe jieca, BEICOKOTopbsi. KiMMar, pacTuTenbHbIN 1 )KUBOTHBINA MUD OMOMOB CYIIIH.

CTpykTypa ¥ (YHKIMSI KMBBIX CHCTEM, OL[EHKA HMX DEeCypCHOrO TOTeHL[Hana u
OrocepHbIX HYHKLIA.

HemoHcTpanmu
[Toprpets!: B.. Bepnagckui, 3. 3rocc.

Tabmupr u cxembl: «l'eocdepbl 3emnn», «KpyroBopoT as3oTa B TMpHUPOZE»,
«KpyroBopoT yriepoza B mpupoze», «KpyroBopoT KUC/I0po/a B IPUPOAE»,

«KpyroBopoT Boapl B ripupojie», «OCHOBHbIe OMOMBI CyIin», «KmuMaTHueckue mosica
3emmn», «TyHppa», «Taira», «CMernaHHbll Jjlec», «IIIMpoOKOIMCTBeHHBIN Jlec», «CTenby,
«CaBaHHa», «IlycTeiHsa», « Tponuueckuit n1ec».

O6opyaoBanHue: repbapuy pacTeHUi pa3HbIX OMOMOB, KOJUTEKIIUU )KUBOTHBIX.



Tema 11. YesroBeK U OKpPy)Kawinas cpeja

OKosiornyeckde KpU3WMChl U MX TPUUYMHBL. Bo3zelicTBue uenoBeka Ha Ouocdepy.
3arpsisHeHMe BO3AyIIHOM cpezpbl. OxpaHa BO3jyxa. 3arpsisHeHue BOJHOW cpenbl. OxpaHa
BO/IHBIX pecypcoB. Pa3spyiieHue rnousbl. OXxpaHa NOYBEHHbIX pecypcoB. MI3MeHeHre KiuMarTa.

AHTpomoreHHoe BO3/leliCTBMe Ha PpACTUTe/NbHbIA W JKUBOTHBIM wmup. OxpaHa
pPacTUTE/NBHOTO U J>KUBOTHOTO Mupa. OCHOBHble NPUHLMIIBI OXpaHbl MpUpPOAbl. KpacHbie
kHuru. Ocobo oxpassiemble nipupogHble Tepputopuu (OOIIT). Boranuueckue cazipl U
300/10TMYeCcKHe MapKHu.

OCHOBHbIe ~ TIPUHLIAIIBI ~ YCTOMUMBOrO  Pa3BUTHsI  4YejloBeYeCcTBAa U TPUPOJbL
ParvioHanbHOe TIPUPO/IOTIOIb30BaHUe U COXpaHeHHe OMO/IOrMuecKoro pasHooOpasusi 3emMiiu.
OO6me  3aKOHOMEPHOCTH  I/I00a/bHBIX ~ JKOJOTMYEeCKWX  Kpu3ucOoB.  OcobGeHHOCTH
COBPEMEHHOT'0 KpU3KCa 1 ero BeposiTHbIe TOC/Ie/ICTBUSI.

Pa3BuTHe MeTOZOB MOHUTOPMHrA pPa3BUTHUS OMACHBIX TEeXHOTeHHBIX TPOLIeCCOB.
CucmemHble uccnedogaHusi nepexoda K pecypcocbepezarowjeli U KOHKYPEHMOCNOCOOHOLU
sHepeemuke.  Buonoeuueckoe  pazHoobpazue  u  buopecypchil. HayuoHanbHble
uH(opmayuoHHble cucmembl, obecnevusarowjue Oocmyn K uHpopmayuu no COCMOSIHUKO
omoe/bHbIx 8U008 U 3Kocucmem. OCHOBbI 3KOpeabuaumayuu 3Kkocucmem u cnocob6o8 6opboObI
¢ buonospedicoeHusIMU. PeKoHcmpyKyusi MOPCKUX U HA3eMHbIX SKOCUCTEM.

LeMoHcTpaLuu

Tabmumpl U cxembl: «3arps3HeHHe aTMoc(epbl», «3arps3HeHHe TUApochepb»,
«3arpsi3HeHre TIOUBbI», «IlapHUMKOBBIM 3ddekT», «Ocobo oxpaHseMble TPUPOJHbIE
TeppuUTOprmn», «Mo/ie/iv YIIpaB/isieMOro MUpay.

O6opyaoBanue: totorpaguu OXpaHsSEeMbIX paCTeHWH W >KUBOTHbIX KpacHOW KHHIH
Poccutickoii @eneparium, KpacHol KHUTU pervoHa.

IVNIAHUPYEMBIE PE3YJ/IbTATBI OCBOEHUA IIPOI'PAMMBI IIO
BMOJIOTM1 HA YPOBHE CPEJHEI'O OBIIETO OBPA3OBAHUA
JINMHHOCTHBIE PE3YJ/IbTATDI

®I'OC COO ycraHaBnvBaeT TpeOOBaHWS K pe3y/bTaTaM OCBOEHUs O0yUYarOIMMUCS
rporpamm cpejiHero obiriero 006pa3oBaHus: TMUHOCTHBIE, MeTalpeZMeTHbIe U TPe/IMEeTHBIE.

B cTpyKType TMYHOCTHBIX pe3y/IbTaTOB OCBOEHUsI MPOrpPaMMbl 110 OUO0J/IOTHH BbIJje/IeHbI
C/IeAyIoIIe  COCTaBJISIIOINME: OCO3HaHWe OOyYaroIUMHUCS POCCHMCKOM  TPaKIaHCKOMH
WJEeHTUYHOCTA — TOTOBHOCTM K CaMOpa3BUTHIO, CAMOCTOSATETBbHOCTA M CaMOOIIpe/ie/IeHHIo,
Ha/iMyve MOTUBAaLMKM K 0OyueHHIO OHOJIOTUM, Lie/leHarpaB/ieHHOe Da3BUTHe BHYTPeHHHUX
ybexxieH!i TMUHOCTH Ha OCHOBE KJTFOUEBBIX LIEHHOCTeN U UCTOPUYEeCKUX TPaJULIUI pa3BUTHS

010/IOrHYeCcKoro 3HaHHs, TOTOBHOCTh U CIT0COOHOCTH O6yI—IaI-OH_[I/IXCH PYKOBOACTBOBATbHCA B



CBOEM [leATeNTbHOCTH I1[€HHOCTHO-CMBICJIOBBIMU ~ YCTaHOBKaMH, TIPUCYIIAMH  CHUCTEMe
Ouosiornueckoro o0Opa3oBaHUsl, HaJWUuMe TIPABOCO3HAHUSI JKOJIOTHUECKOW  KYJIbTYDBI,
CTIOCOOHOCTH CTaBUTh 1[€/TU U CTPOUTH KU3HEHHBIe TI/IaHbI.

JIMUHOCTHBIE pe3y/IbTaThl OCBOEHUS MPOrPaMMbI TI0 OMOJIOTHH [JOCTUTAIOTCS B €JUHCTBE
yueOHOM U BOCITUTATE/ILHOM eSITe/TbHOCTA B COOTBETCTBUU C TPAAMLIMOHHBIMUA POCCUMCKUMMU
COLIMOKY/TbTYPHBIMH, UCTOPUUECKUMH U AYXOBHO-HPABCTBEHHBIMH 1[€HHOCTSIMU, TIPUHATHIMH
B 00IIleCTBe TIpaBUIaMUA ¥ HOPMaMH TTOBE/IEHUSI U CIIOCOOCTBYIOT TIPOIieccaM CaMOTIO3HaHUS,
CaMOBOCITUTaHUsI U CAMOPA3BUTHSI, Pa3BUTHsI BHYTPeHHe!N TO3UIUK JIMYHOCTH, MaTPUOTH3Ma
Y YBa)KeHHs1 K 3aKOHY M MPaBOMOPSAKY, UeJIOBEKY TPy/ia U CTapilieMy TOKOJIeHUI0, B3aUMHOTO
yBaKeHUs, Oepe)KHOTO  OTHOIIeHWs K  KYJbTYpDHOMY HacleJui0 W TPaguLUsaM
MHOT'OHalIMOHATBLHOT0 Hapo/a Poccuiickoli ®@ezepalivu, TIpUPO/ie U OKpyKatolield cpejie.

JINUHOCTHBIE pe3y/bTaTbl OCBOEHHWS YyueOHOro rmpeaMeTa «BUOMOTUS»  [TO/DKHBI
OTpa’kaTh TOTOBHOCTh M CIIOCOOHOCTh 00YYaroL[UXCsi PYKOBOJCTBOBAThCS CHOPMUPOBAHHOM
BHYTPEeHHel TMO3Uliield JIMUHOCTH, CUCTEMOM LIeHHOCTHBIX OpWEeHTalui, T03UTUBHBIX
BHYTPEHHUX YOEXeHHH, COOTBETCTBYIOL[UX TPAAMIIMOHHBIM LIEHHOCTSIM POCCHHCKOTO
o0111ecTBa, paciiMpeHre KU3HeHHOTO OTTbITa U OIbITa AesITeTbHOCTH B TIPOliecce pean3ariiu
OCHOBHBIX HarpaB/ieHUI BOCITUTATe/IbHOM /lesTeTbHOCTH, B TOM UKC/Ie B YaCTH:

1) rpa)KaHCKOr0 BOCITUTAHUS:

Cc(OPMHUPOBAHHOCTh TPAKAAHCKOM TO3WIMKM OOYyYaroI[erocss Kak aKTUBHOTO U
OTBETCTBEHHOTO ujieHa POCCUICKOro 00I1eCTBa;

OCO3HAaHWE CBOUX KOHCTHUTYI[MOHHBIX TMpaB W O0S3aHHOCTEH, yBa)KEeHHWe 3aKOHa |
TIPaBOIOPSJKA;

FOTOBHOCTb K COBMECTHOMU TBOpquKOﬁ AedATe/IbBHOCTU TIpU CO30dHHUN y‘-IE6HLIX
IMMPOEKTOB, pelIeHUun yI—IE6HI:IX M TI03HdBATE/IbHBIX 3a]4d4, BBIIIOJTHEHWHA O1O0IOrHYeCKUX
SKCIIEpDUMEHTOB;

CII0COOHOCTh orpenessaTb CO6CTB€HHyIO MMO3MLMIO I10 OTHOLIeHHWIO K ABJ/JIeHUAM
COBpEMEHHOﬁ JKU3HU U 00BACHATE eé;

yMeHHe VUWThbIBaTb B CBOMX [IeMCTBUSIX HEOOXOJUMOCTb KOHCTPYKTMBHOIO
B3aUMOJIEHICTBUSL /IOl C pa3HbIMU yOEKIEHUSIMU, KYJIbTYDHBIMH LIEHHOCTSIMH |
COLIMa/IbHBIM TT0JIO’KEHHEM;

TOTOBHOCTb K COTPY/HHUECTBY B IIPOLjeCCe€ COBMECTHOTO BBLITOJIHEHHSI YUeOHBIX,
MO3HABaTe/NbHbIX M HCC/Ae/I0BaTeNbCKUX 3a/jauy, YBaKUTEJBHOTO OTHOLIEHUSI K MHEHHUIO
OTIMOHEHTOB TP OOCY)X[]EHWH CIIOPHBIX BOIPOCOB OHONIOTHYECKOTO  COZepyKaHus;
FOTOBHOCTb K TyMaHUTApDHOW W BOJIOHTEPCKOW [esTeNIbHOCTH;  2) NaTPUOTHYeCKOro

BOCIITUTAHUA:



c(hOpMHUPOBAHHOCTh ~ POCCHUHCKOM  TpPaXkJaHCKOW  WJEeHTUUHOCTH, I1aTPUOTH3MA,
yBaKeHUsI K CBOEMY Hapo/ly, UyBCTBa OTBETCTBEHHOCTH Tiepe[; POAMHOM, TOpOCTH 3a CBOU
Kpali, cBoto PoziuHy, CBOU SI3bIK U Ky/bTYpY, IPOIIIOE U HACTOsiIjee MHOTOHALMOHA/ILHOTO
Hapoga Poccuy;

1[eHHOCTHOe OTHOIIleHWe K TIPUPOJHOMY Hac/equi0 M TlaMATHUKaM TpPUPO/IbI,
JoCTiKeHUssM Poccuu B HayKe, HCKYCCTBe, CIIOPTe, TE€XHOJOTHSX, TPYZe; CIOCOOHOCTh
OLIeHMBAThb BKJ/IAJ] POCCUHCKHX YUYEHBIX B CTAHOBJIEHWE W Pa3BUTHE OUONOTMU, TTOHUMAHUS
3HaueHus1 OMONOTUM B TO3HAHWU 3aKOHOB TIPHUPOZBI, B JXKM3HW U€JIOBEKAa U COBPEMEHHOTO
obmiectBa; wjelHass yOeXKIEHHOCTb, TOTOBHOCTh K C/IY)KeHHIO U 3amuTe OTeuecTsa,
OTBETCTBEHHOCTb 3a ero Cy50y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA: OCO3HAHUe JYXOBHbIX LIEHHOCTel
POCCHUICKOr0 Hapo/ia; c(hOpMHUPOBAHHOCTb HPABCTBEHHOT'O CO3HAHUSsI, ITUUECKOT0
TIOBe/IeHUsI; CTIOCOOHOCTh OI[eHWBATh CUTYAIUI0 U TIPUHUMATh OCO3HAHHBIE PelleHus],
OPUEHTUPYSICh Ha MOPa/IbHO-HPABCTBEHHbIE HOPMBI U 1LIeHHOCTH; OCO3HaHHWe JTMUYHOIO0 BK/aza
B IIOCTPOEHKE YCTOMUMBOTO OY/AYyIIIero;

OTBETCTBEHHOE OTHOIIIeHWe K CBOUM pOJUTENsIM, CO3ZIlaHUI0 CeMbU Ha OCHOBe
OCO3HAHHOTO MPUHSTHS [[eHHOCTel CceMelHOM KU3HU B COOTBETCTBUH C TPAAULIUSIMU HapO/OB
Poccuy;

4) 3CTeTHYeCKOro BOCTIMTAaHUSA:

3CTeTHUeCKOe OTHOIIIeHHEe K MUPY, BK/IHOUasi 3CTeTHKY ObITa, HAYYHOTO U Te€XHUYECKOTO
TBOPUECTBa, CIIOPTa, TPy/a, OOIIECTBEHHBIX OTHOILIEHW; TIOHUMaHWe 3MOIMOHA/BLHOTO
BO3/1eMiICTBUSI >KUBOW MPUPO/Ibl U €€ 1IeHHOCTH;

TF'OTOBHOCTb K CAMOBBIPA’KEHHWIO B PAa3HLIX BHaAX HCKYCCTBa, CTpeMJ/IEHHEe IIPOABJIATH
KaueCTBa TBOP‘-IECKOI‘/JI JIMYHOCTH;

5) ¢pusuuyeckoro BocnuTaHus, (opMHUpPOBaHHMsA  KYJbTYpPbl 3J0POBbSl H
3MOLMOHA/ILHOT0 0/1arono/TyJyms:

MOHVMaHWe ¥ peaau3alys 370pOoBOr0 U Oe3omacHOro obpas3a »XW3HH (370pOBOe
nuTaHue, coOM0ieHre TUTMeHNUeCKUX TIPaBWI U HOPM, COalaHCHPOBAHHBIN PEXKUM 3aHSTHI
W OTAbiXa, peryssipHas ¢u3nyeckass akKTUBHOCTb), Oepe)XHOro, OTBETCTBEHHOTO U
KOMITETEHTHOT'O OTHOIIEHUsI K COOCTBEHHOMY (U3UUYeCKOMY U TICHXUYEeCKOMY 3/I0POBBIO;

MOHMMaHWe I1[eHHOCTH TpaBWI1 WHJUBHUIYaJIbHOTO M KOJIZIEKTUBHOTO 0e30racHOro
MOBeJleHUs] B CUTyaLUsiX, yTPOXKAOLMX 3/10POBbI0 U JKU3HU JIH0/lel; 0CO3HaHUe M0C/Ie,CTBUN
Y HeTIpUSATHS BPeJHbIX TIPYBbIUeK (yroTpeOsieHus a/Ikoroisi, HADKOTUKOB, KypeHusi);

6) TPyA0BOro BOCIIMTAHHUSA:

TOTOBHOCTB K TPY/Y, OCO3HaHHe LIEHHOCTH MaCTepCTBa, TPy 0/ro0ue;



TOTOBHOCTb K  aKTUBHOW  [JIeSITEJIbHOCTH  TEXHOJOTMUECKOW M COI[Ha/IbHOM
HampaB/IeHHOCTH, CITIOCOOHOCTh UHULUUPOBATh, TVIAHUPOBATh U CAMOCTOSTE/IbHO BBITMOTHATh
TaKyo J1eITe/TbHOCTD;

WHTEepeC K pa3InuHbIM cdepam npodheccroHanbHON esTe/IbHOCTH, YMeHWe COBepIlaTh
OCO3HaHHBIM BLIOOP Oyyleli mpodeccu W peann30BBIBaTH COOCTBEHHBIE >KHM3HEHHBIE
TIaHbI;

TOTOBHOCTb U CITOCOOHOCTb K 00pa30BaHUIO0 U CaMO0Opa30BaHUIO Ha MPOTSHKEHUN BCel
>KU3HHU;

7) 3K0/IOTMYeCKOro BOCIIUTAHUS:

9KOJIOTHUECKH llesiecooOpa3HOe OTHOIIeHWe K TpUpoJie KaK HCTOYHMKY >KU3HM Ha
3emiie, OCHOBe eé CyIleCTBOBaHNs;
TIOBbIIlIEHHe YPOBHS 3KOJIOTHUECKOW Ky/bTyphl: TIpHoOpeTeHHe OIbITa TJIaHUPOBAHUS

MOCTYTIKOB ¥ OL|eHKH UX BO3MOJKHBIX ITOC/IeICTBUH /17151 OKPY>KaloLL[ei Cpe/ibl;

0CO3HaHMe T7I00a/IbHOr0 XapaKTepa SKOJIOTHUeCKUX Mpob/ieM U MyTel WX pelieHws;

CIIOCOOHOCTh HMCTO/B30BaTh TpHOOpeTaeMble TPU W3yUYeHWM OWONOTUM 3HAHUS U
yMeHUsI TIpM peIIeHWuH Tpo0/ieM, CBS3aHHBIX C PpalMOHAJbHBIM TPUPOZOMOIb30BaHEM
(cobmoaeHre TpaBUI TIOBe/IeHUsI B TPUPOAE, HAlpPaB/IeHHBIX Ha COXpaHeHWe PaBHOBECHUS B
9KOCHCTEeMax, OXpaHy BUJIOB, IKOCHCTeM, brocdepni);

aKTUBHOE HeNpusATHe [eWCTBUM, MPUHOCSAIIUX BpeJ OKPY)Karollled NMPUPOJHOU Cpeje,
yMeHHe NIPOTrHO3UPOBATh HeOJ1aronpusiTHbIe 9KOJIOTHYecKue TIOC/Ie/ICTBUS
nipeANipUHUMaeMbIX JIeHCTBUM U Mpe/j0TBpalliaTh UX;

Ha/iMyde Pa3BUTOT0 SKOJOTMYECKOTO MBbIIIEHHs], KOJOTMUeCKOW Ky/bTyphl, OIbITa
JlesITeIbHOCTA  9KOJIOTUYECKOM HarpaB/eHHOCTH, YMEHUsl PYKOBOJCTBOBAaTbCS HMH B
M03HaBaTebHOM, KOMMYHUKaTUBHOM W COLMA/JIbHOW TpaKTHUKe, FOTOBHOCTU K yuyaCTHUIO B
MPaKTHUUEeCKOH [IesITelTbHOCTH SKOJI0TMYeCKOU HarlpaB/IeHHOCTH;

8) HeHHOCTH HAYYHOTr'0 MO3HAHUS:

cpopMHPOBAaHHOCTb MHPOBO33pPEHHUSI, COOTBETCTBYIOILIErO0 COBPEMEHHOMY VPOBHIO
pa3BUTUsI HayKu U OOLLeCTBeHHOM IIPaKTHMKM, OCHOBAHHOIO Ha JMarore KyJbTyp,
CTIOCOOCTBYIOIIEr0 OCO3HAHUIO CBOETO MECTa B IMOJTUKY/IbTYPHOM MUDE;

COBEpILEHCTBOBAaHWE  S3bIKOBOM W  UYMUTATe/IbCKOM  KY/JAbTYpbl KakK  CpefCTBa
B3aUMO/IEUCTBUSI MeXXY JTFOJbMU Y TI03HAHUSI MUPA;

MOHUMaHUe CreluPUKA OMONOrUMM KaK HayKHW, OCO3HaHUs eé poiu B (HOPMUPOBAHUU
pallMOHALHOTO HAYYHOTO  MBIILIJIEHHS, CO3/IJaHUM  1[eJIOCTHOrO  TIpe/icTaBieHusi 00
OKpY’KalollleM MHUpe KakK O eJUHCTBe TIPUPOJbI, uelioBeKa M O0OIecTBa, B TIO3HAHUH

MIPHUPO/IHBIX 3aKOHOMEPHOCTEH 1 pellieHnH Mpob/ieM CoXpaHeHHsI TPUPOIHOTO PaBHOBECHST;



y6exx1EHHOCTh B 3HAUMMOCTH OHOJIOTUHM [I7isi COBPeMeHHOM LIMBUIM3aLUU: obecrieueH st
HOBOT'O YPOBHSI Pa3BUTHSI MeJMLIVHBI, CO3/laHUe ITePCITIeEKTUBHBIX OMOTeXHOIOTHH, CITOCOOHBIX
pelllaTb pecypCHble Tpo0sieMbl pa3BUTHSI UeJiOBeuecTBa, TIOMCKa IyTel BbIXOAA U3
ry100abHBIX 3KOIOTHUECKUX MpobsieM U obecrieueHus Tiepexofia K yCTOWYMBOMY Pa3BUTHIO,
palMOHabHOMY — WCII0/Ib30BAHUIO TIPUPOJHBIX DEcypcoB U  (POPMHUPOBAHUIO HOBBIX
CTaHJAPTOB YKU3HM;

3aMHTEPeCOBAHHOCTh B TIOMyYeHUH OWONOTWYECKUX 3HAaHWUW B Ie/sX TOBBILIEHUs
oOImieli  Ky/JbTypbl, eCTeCTBEHHO-HAayYHOM TIDaMOTHOCTH, KaK COCTaBHOM  4acTu
(YHKI[MOHA/TBHOM IPaMOTHOCTH 00yuaromuxcsi, GOpMUPyeMOU NPy U3y4eHUH OUO0JIOTHY;

TOHMMaHKWe CYIIHOCTM METO/IOB TO3HaHMS, MCII0/Ib3yeMbIX B €CTeCTBEHHbIX HayKax,
CTMIOCOOHOCTH WCTIO/Ib30BaTh TIO/yuaeMble 3HAHWS /IS aHaiu3a U OOBSICHEHWS SIBJIEHUM
OKDY’KaloIllero MuUpa U TIPOUCXOJSIIUX B HEM H3MeHeHHUH, yMeHUe JesiaTb 000CHOBaHHbIE
3aK/IIOUeHUSI Ha OCHOBe Hay4HbIX (DaKTOB U MMEIOIIUXCS JaHHBIX C Le/lbl0 TOTy4YeHus
JIOCTOBEPHBIX BbIBOZIOB;

CITOCOOHOCTh CaMOCTOSITEJTBHO MCIIO/h30BaTh OWOIOTMYeCKHe 3HAHUS /IS pelleHus
1po0JieM B peasibHbIX KU3HEHHBIX CUTYaLUsX;

OCO3HdHHE IIeHHOCTHU HaquOﬁ AeATe/IbHOCTHU, TOTOBHOCTDE OCYIIECTBJ/IATH IMTPOEKTHYIO U
HcciaenoBaTe/IbCKYyI0 1eATe/IbHOCTh MHAWBUAYAJIbHO W B I'DYIINEe; TOTOBHOCTE U CIOCOOHOCTh
K HeIIpePBIBHOMY 06paaoBaH1/1}o u CaM006p830BaHI/II-O, K dKTHMBHOMY IIOJTIYUEHHUIO HOBBIX

3HaHWM 10 GMOIOTUM B COOTBETCTBUM C )KU3HEHHBIMH MTOTPeOHOCTSIMMU.
METAIIPEIMETHBIE PE3YJIbTATbDI

MeTanpeiMeTHbIe pe3y/bTaThl OCBOEHHUs yueOHOro npeZMeTa «bHosorys» BK/IOYAIOT:
3HauuMmble i1 (OPMHUPOBaHMWS MHPOBO33pDeHHUs] O00y4YaroIMXCsl MeKAWCLUIIIMHAPHbIE
(MexXTipeZiMeTHbIe) oOIljeHayuHble TOHSTHS, OTpakarolljye 11eJIOCTHOCTh HayUHON KapTHHBI
MHpa U crelid(drKy MeTo/|0B MO03HAHKS, UCI0JIb3yeMbIX B eCTeCTBEHHBIX HayKaX (BelecTBO,
5Heprus, siBjieHre, NpoLiecC, CUCTeMa, Hay4YHbIM (akT, IPUHLUIL, FUI0Te3a, 3aKOHOMEePHOCTh,
3aKOH, Teopus, UCCe/oBaHUe, Hab/ofeHue, u3MepeHUe, SKCIepUMeHT U JIpyrue);
yHUBepca/ibHble yueOHble /1eiicTBUs (TI03HAaBaTe/bHble, KOMMYHUKATUBHbIE, PEry/ISTUBHbIE),
obecrieunBaronfie  GopMupoBaHue  (QYHKIMOHAIbHOW TPaMOTHOCTH U COL[MAJIBHOM
KOMITeTeHIIUM O00y4Yaroluxcs; CrHocoOHOCTh O0OY4YarolUXCsl HCI0/Ib30BaTh  OCBOEHHbIE
MeXAVCIUTIIMHAPHBIE, MUPOBO33peHUYeCKre 3HaHUsS U YHUBepCaibHble yueOHbIe /eCTBUS B
TI03HaBaTeIbHOM U COLIMA/IbHOM IPaKTHKe.

B pesynbrare u3yueHuss OWOJIOTMM Ha ypOBHe cpejHero obujero o6pa3oBaHusi y
obyuarorrierocsi 6yyT chopMUpOBaHbI TI03HaBaTe/bHbIe YHHUBEpCa/lbHble YueOHble [1efCTBuS,
KOMMYHUKAaTHBHbIe YHHMBepCasbHble yueOHbIe [eMCTBHS, Ppery/sITUBHbIE YHHBEPCA/IbHbBIE

yq66HLIe AEﬁCTBHH, COBMeCTHasd AedaTe/IbHOCTD.



ITo3HaBaTe/bHbIe YHHBepCa/IbHbIe yueOHbIe [elcTBUs. ba3oBble JjoruyeckKue
JIefiCTBUA:

CaMOCTOSITe/IbHO (OPMY/IMPOBAaTh W aKTyaJu3UpOBaTh TpobjeMy, pacCMaTpuBaTh eé
BCECTOPOHHE;

WCIO/b30BaTh MPU OCBOEHMM 3HAHWM NPUEMBI JIOTMYECKOTO MBbIIIeHUsl (aHanmu3a,
CHWHTe3a, CpaBHeHUs, Kiaccudukarmy, 0000IIeHNsT), pacKpbIBaTh CMBICT OHOJIOTMYEeCKUX
MOHATUM (BBIJENATH HX XapakTepHble IIPU3HAKW, YCTaHaBAMBAaThb CBS3M C [JPYTUMH
TIOHATHSIMH);

OIpeiesIsATh Lie/I JleATeNbHOCTH, 3a/aBasi MapaMeTpbl M KPUTEPUU UX [OCTHXKeHUs,
COOTHOCUTb  pe3y/bTaThbl JIeATEJIbHOCTM C TIOCTaB/Je€HHbIMU LIe/SIMUA; MCIO/Ib30BaTh
Buosiornueckrie MOHSATUS A1t 00bsiICHeHUs (PAKTOB U sIBJIEHU XKUBOM MPUPO/IBI;

CTPOWUTh JIOTMYeCKHWe PpacCyKAeHus (UHAYKTHBHbIE, [eAYKTHBHbIe, 10 aHa/JOTUH),
BBISIB/ISITh 3aKOHOMEPHOCTH Y IPOTUBOPEYHS B pacCMaTpHBaeMbIX SIBJIEHUSIX, (POPMY/IUPOBATh
BBIBO/Ibl M 3aK/IFOUEHUS;

MIPUMEHATb CXeMHO-MO/Ie/IbHble CpeZiCTBa /IS IIpe/iCTaB/IeHNs CyLeCTBEeHHbIX CBSI3el U
OTHOIIIEHUH B U3yvaeMbIX OHO0rHYecKrx 00beKTaX, a TakKe MPOTHBOPEUN pa3HOro poja,
BbISIB/IEHHBIX B Pa3/IMYHbIX MH(POPMALMOHHBIX UCTOYHUKAX;

pa3pabatbIBaTh IJ1aH pellieHus: MPo0eMbl C YUETOM aHaIM3a UMEROILUXCs
MaTepHuasibHbIX ¥ HeMaTeprabHbIX PeCypCOB; BHOCUTh KOPDPEKTHUBHI B 1eATebHOCTD,
OLleHMBaTh COOTBETCTBHE Pe3yJbTaTOB Lie/IsiM, OLleHMBaTh PUCKU [10C/Ie/ICTBUN [1esITe/IbHOCTH;
KOODJJMHMPOBATh U BBIMOJHATH PabOTy B yC/IOBUSIX pearbHOTO, BUPTYalIbHOTO U
KOMOMHHPOBAHHOTO B3aUMO/eMCTBUS]; pa3BHBaTh KpeaTMBHOE MbILIIJIEHHe [1PY pellieHUH
JKU3HEHHBIX TIPO0JIEM.

Ba3oBble  uHcCIe/joBaTe/IbCKUE — JAEWCTBUS:  BIaJeTb  HaBblKaMu  yueOHO-
WCC/Ie/[OBaTe/IbCKONM U TIPOEKTHOW  IeATe/NIbHOCTH, HaBBIKAMU — pa3pelleHust pobJiem,
CTMIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEJTBHOMY TIOMCKY METOZIOB — DeIIeHHs
MpaKTUYeCKUX 3a/la4y, IPUMEeHEeHUIO Pa3/InYHbIX METO/I0B [I03HaHUS;

VCTIO/Ib30BaTh pas/iMuHble BHU/bl JedATelbHOCTH M0 TMOIy4YeHUI0 HOBOIO 3HaHUs, ero
WHTEPIIPeTaLH, TIPeo0dpa30BaHUI0 U NMPUMEHEHUI0 B yueOHBIX CUTYALUsIX, B TOM YKCJ/Ie TIPH
CO3[JaHMU YUeOHBIX U COLMATBHBIX TIPOEKTOB;

(¢opMupOBaTh HayyHbIM TWUIl MBbIILIEHWs, B/afleTb HAayuHOW TepPMUHOJIOTHEH,
K/FOUeBLIMU TIOHSTUSMH U METOJaMH; CTaBUTb U (hOpPMyJ/MpOBaTh COOCTBeHHbIE 3aZlaud B

06pa30BaT6HbHOﬁ AeATe/IbHOCTU U )KU3HEHHBIX CUTYallUAX;



BLISIB/ISITh TIPUUMHHO-C/IeICTBEHHBIE CBS3M W aKTya/lM3UpOBaTh 3aZiauy, BBIJBUTATbH
TUIOTe3y e€ pellleHus, HaXOJUTb apryMeHTbl A/l [JOKa3aTelbCTBa CBOMX YTBEP)KAEHHH,
3a/laBaTh MTapaMeTpPbl U KDUTEPUU pellleHusI;

aHa/IM3UPOBaTh TIOJy4YeHHbIe B XOJ/le pelleHUs 3a/laud pe3yJbTaTbl, KPUTHYECKU
OLIeHMBaTh WX [OCTOBEPHOCTb, TPOTHO3UPOBAaTh HM3MeHeHWe B HOBBIX YC/IOBUSIX; /laBaTh
OLIEHKY HOBBIM CHUTYyal[UsiM, OIL|eHUBaThb TPHUOOPETEHHBIN  OTIBIT; OCYIIIeCTBJISITh
L|eJIeHarpaB/IeHHbIN TIOMCK TIepeHoca CPeZCTB U CIoCO00B [IeMCTBUS B TIPOdeCcCHOHATbHYO
cpenly;  YyMeTh TIepEeHOCHTb 3HaHUsA B TI03HABaTeJIbHYK) M TIPAKTUUeCKyr o006sactu
JKU3He/|esITe/TbHOCTH;  YMeTh MHTeTPUPOBATh 3HAHHUSI M3 Pa3HbIX TpeJMeTHbIX obmacrei;
BBI[BUTaTh HOBble WJeH, TMpejjaraTb OpPWUTMHA/bHbIe TIOJXOAbI U pelleHus, CTaBUTh
npo0JieMbl M 3a/jauu, JOMyCKarOII1e albTePHATUBHBIE PEIeHUsl.

Pabora c uH(popmanmeii: OpUEHTHPOBAThCS B Pa3/MUHBIX MCTOUHUKAX MH(OpMaIuu
(TekcTe yueOHOTrO MOCOOMS, HAyUHO-TIOMY/IIPHOM JIUTEpaType, OMOIOrMYecKMX C/IOBapsiX U
CTIpaBOYHHMKaX, KOMITbIOTEPHBIX 0a3ax JaHHbIX, B IHTepHeTe), aHaIM3UpOBaTh MH(OPMALHIO
pa3IMUHbIX BUOB U (OPM TIpe[CTaB/eHNs, KPUTUUECKHA OLeHMBAThb €€ IOCTOBEPHOCTb U
HeTPOTHBOPEUUBOCTb;

(hopMynupoBaTh 3ampochkl ¥ MPUMEHSTH pa3/WUHbie MeTOAbl MpH TIOMCKe U oTOope
Ouosiornueckou nHbopMari, Heo6X0JUMOH [17Is BLITIOJTHEHUS YUeOHbBIX 3a/au;

nprobpeTaTh OMBIT UCTIOIb30BaHUS UH(POPMAIMOHHO-KOMMYHUKAaTUBHBIX TE€XHOJIOTHH,
COBEpIIIeHCTBOBATh KY/IbTYPY aKTHBHOTO MCIIO/Ih30BaHUS Pa3/IMUHbBIX TIOMCKOBBIX CUCTEM;

CaMOCTOSITeJTbHO BBIOMpATh ONTHMalbHYH (opMy TipefCcTaB/ieHUss OWOIOTHYeCKOMH
vHbopmaluu (cxembl, rpadvKy, JUarpaMMbl, TabIULIbI, PUCYHKH U IpYyTOe);

WCTIOMb30BaTh HAayYHBbIM SI3bIK B KauecTBe CpeZcTBa INpu pabore ¢ OGuonoruyeckoit
vH(popMaleii: MpUMeHATh XUMUUYecKre, (pu3nuueckrie U MaTeMaTHueckue 3HaKu U CUMBOJIBI,
¢dopmysiel, abbpeBUaTypy, HOMEHKIATypy, WCIO/Ib30BaTb W TpeoOpa3oBLIBATH 3HAKOBO-
CUMBOJIMUECKHE CPEeJICTBA HATJIIAHOCTY; B/aJieTb HaBbIKaMM paCro3HaBaHUSI U 3all[UThI
nHdopMaly, HHGOPMaI[MOHHOM 6e301acHOCTH TMUYHOCTH.

KoMMyHHKaTHBHbIe YHUBepCa/IbHbIe YUeOHbIe [[eHCTBUA
OOmieHue: OCYIIeCTBIATh KOMMYHHKAI[MM BO BCeX cdepax >KU3HH, AaKTHBHO

yuacTBOBATh B [jMajIOTe WX JUCKYCCHU TI0 CYIecTBY 00CyKjaemMoi TemMbl (YMeHHe 3a/iaBaTh
BOMPOCH], BbICKA3bIBaTb CY)K[EHWs OTHOCHTEIbHO BBIMOJHEHUS TIpeJJjliaraeMoi 3ajauy,
YUMTBIBaTh HHTEpecbl U COIJIACOBAHHOCTb ITO3ULMKM JAPYrMX YYacCTHUKOB JMajgora Wid

JTMCKYCCHN);



pacriosHaBaTh HeBepOa/ibHble CpeZiCTBAa OOIIeHHsI, TOHMUMAaThb 3HAUEHHE COIMaIbHBIX
3HAaKOB, TIPeJIIOCBUIOK BO3HUKHOBEHUSI KOH(IMKTHBIX CHUTyal[dif, yMeTb CMsr4aTh
KOH(IMKTBI U BECTU TIEPETOBOPbI;

B/IaJIeTh Pa3/IMUHBIMU Cr1ocobamu OOIIEeHHs U B3aMMO/EMCTBHS, TIOHUMATh HaMepeHust
IPYTHX JTIOJiel, TIPOSIB/ISITh YBa)KUTeIbHOE OTHOILEHWe K COOeceHUKY U B KOPPEKTHOM
dopme (hopMy/HMpoBaTh CBOM BO3Pa)KEHHS; Pa3BEPHYTO M JIOTMUHO HW371araTb CBOKO TOUKY
3peHuUst C UCI0/Ib30BaHUEM SI3bIKOBBIX CPEICTB.

CoBMecTHasi JeATe/IbHOCTD: TTIOHUMaTh U UCII0J/Ib30BaTh TIPEUMYIIIECTBA KOMaHJHOW 1
WHAVBUAYanbHONM pabOThl TpPH pellleHWH OWOJ0ruYecKol TpobsieMbl, 00OCHOBBLIBAThH
HeoOX0IUMOCTb TIPUMEHEHHs] TPYINOBLIX ()OPM B3aMMOEHCTBHS TIPU pellleHud yueOHOM
3a/iaum;

BbIOMPATh TEMAaTHUKy W MeTO/IbI COBMECTHBIX AEWCTBUM C YUETOM OOIUX MHTEPECOB U
BO3MO)XHOCTEU Ka)K[|0r0 ujieHa KOJI/IeKTHBa;

MIPUHUMATL 1[e/T1 COBMECTHOW [1esiTeIbHOCTH, OPraHW30BbIBaTh M KOOPAWHHPOBAThH
JIeWiCTBUSI TI0 e€ IOCTH)KEHHIO: COCTaB/AThL TJIaH AEeMCTBUM, pacrpejienisiTb Po/d C YUYETOM
MHEHUI YYaCTHUKOB, 00CY>KaTh pe3y/ibTaThl COBMECTHOM paboThI;

OLIeHMBATb KaueCTBO CBOEr0 BKJIaZla M KaXX/JOr0 yUaCTHUKA KOMaH/Ibl B 00ILIHi
pe3y/bTarT Mo pa3paboTaHHBIM KPUTEPUsIM; TIPe/ljlaraTh HOBbIE TIPOEKTHI, OIIeHUBATh UJIEU C
MO3ULIMY HOBU3HBI, OPUTUHAIbHOCTH, MPAKTUUECKOW 3HAUMMOCTH; OCYIIeCTB/ISITh
TO3WUTHUBHOE CTpPaTernuyeckoe ToBe/leHre B Pa3/IMUHbIX CUTYyaLUsIX, TIPOSIBISITH TBOPUECTBO U
BooOpa)keHHe, ObITh MHULIMATHBHBIM.

PeryisiTuBHBIe yHUBepPCa/ibHbIe yueOHbIe JjelicTBusA. CaMoopraHu3anus:

WICII0/Tb30BaTh OMOJIOTMUeCKHe 3HAHUS AJId BbIABJIEHUSA HPO6J'IEM N HUX pelieHud B
JKU3HEHHBbIX 1 yI-I66HI)IX CUTyalUAX;
BbI6I/IpaTL Ha OCHOBe OMO/JIOrMYeCKUX 3HaHUMH nejeBble M CMBICJIOBbIE YCTAHOBKH B

CBOMX [IEeWCTBUSAX U TIOCTYMKax IO OTHOIIEHWIO K >KHWBOM TPUPOZe, CBOEMY 3[0POBbIO U
3/JOPOBBIO OKPY KarOLIUX;

CaMOCTOSITeJTHO OCYIeCTB/ISITh MT03HABATEIbHYIO /1eSiTe/IbHOCTh, BBISIB/ISATH MPOOJIEMBI,
CTaBUTb U (OpPMy/NHMpOBaTh COOCTBEHHbIe 3alauM B 0Opa3oBaTe/lbHOM [leATeIbHOCTU U
>KU3HEHHBIX CUTYalUsX;

CAMOCTOSITE/TbHO COCTABJISATH T/IaH PeIleH s TPOo0/IeMbl C YUETOM UMEROIIUXCST
pecypcoB, COOCTBEHHBIX BO3MOXXHOCTe! U Tpe/TIouTeH!H; 1aBaTh OL|eHKY HOBBIM CHUTYaL[UsIM;
pacIIupsATh PAMKH Y4eOHOTO TpeZiMeTa Ha OCHOBe JIMYHBIX MTPeATIOUTeHHH; AeaTh
0CO3HaHHBIN BLIOOP, apryMEeHTHPOBaTh ero, 6paTb OTBETCTBEHHOCTD 3a pellleHre; OL[eHUBATh

MpUOOPEeTEHHBIN OTIBIT;



croco6cTBOBaTh (OPMHUPOBAHUIO W TIPOSIBJIEHHIO IIMPOKOW 3PYAWLMM B Pa3HbIX
00J1aCTsAX 3HaHWH, TOCTOSIHHO TIOBBIIIATh CBOM 00pa30BaTe/bHbIN U KY/IbTYPHBIN YPOBEHb.
CaMOKOHTpOJIb:

[OdBaThb OLIEHKY HOBBLIM CHUTYyAllUsM, BHOCHUTH KOPPEKTHUBLI B /1€AT€/IbHOCTh, OLI€HHMBATH
COOTBETCTBHUE pPe3yJ/IbTATOB L€JISM;

B/Ia/leTh HaBbIKaMU TT03HaBaTeIbHOM pedyieKCHMM Kak 0CO3HaHUS COBeplaeMbIX
JleMCTBUI U MBIC/IUTE/bHBIX NPOLIECCOB, UX Pe3y/IbTaTOB M OCHOBAHMH, UCII0/Ib30BATh
npyuémbl pedIeKCUU J1J1s1 OLIeHKU CUTYaLlMH, BbIOOpa BEPHOTO pellieHUsl; yMeThb OLleHUBaThb
PUCKU ¥ CBOEBPEMEHHO NPUHUMATh PelleHus [0 UX CHWKEeHUI0; TPUHUMAaTh MOTUBBI U
apryMeHThI IpyrUX [PU aHajin3e pe3y/IbTaToB JesiTe/IbHOCTY;

IIpuHATHE Ce0A U JPYrUX:

NpUHUMATH Ce0si, MOHMMast CBOM HeJOCTaTKH U JOCTOMHCTBA;

NIPUHUMAaTh MOTHBBI M apI'YMEeHThI IPYTUX MPY aHa/lr3e pe3yJ/bTaToB JlesTelbHOCTH;
NpU3HaBaTh CBOE MPaBo U MPaBO JJPYruX Ha OLIMOKM; pa3BHUBaTh CIIOCOOHOCTH TOHUMATh MUP
C MO3ULIMU JPYTOro YyeyoBeKa.

INMPEAMETHBIE PE3YJ/IbTATbHI

[IpeameTHbIe pe3y/abTaThl OCBOEHUS COJiep>KaHusi yuebHOro rnpesamMeta «buosorusi» Ha
yrinyOnéHHOM YpOBHe OpUEHTHPOBaHbI Ha obecriedyeHue TMPOGWILHOTO — 00y4YeHUst
oOyuatoruxcst 6uonoruu. OHU BK/IFOUAKOT: crieldryeckye s OMOIOrUM Hay4yHbIe 3HaHUS,
YMEeHHUsI U CITIOCOOBI /IEHCTBHI 10 OCBOEHWIO, UHTEPIIPeTalii U TipeoOpa30BaHUI0 3HAHWH,
BU/bl [eATe/lbHOCTA IO TI0JIyUeHUI0 HOBBIX 3HAaHUW W HX TPUMEHEHUI0 B Pa3/IMUHBIX
yueOHBIX, a TaKKe B peajbHbIX J>KU3HEHHbIX CHUTyauusix. [IpeaMeTHble pe3y/bTaThl
T1Ipe/iCTaB/IeHb! 110 r0/jaM U3y4eHusl.

[TpeameTHble pe3y/ibTaThl OCBOeHHUs1 yuebHoro mipeamera «buosorusi» B 10 kiacce
JO/DKHBI OTPa’KaTh:

cpopMUPOBAHHOCTb 3HAHUI O MeCTe U Pou OMOIOTHN B CUCTEMe eCTeCTBEHHBIX HayK,
B (hOpMHUPOBAHMHK eCTeCTBEHHO-HAayuHOW KapTHHBI MHUpa, B MMO3HAHUU 3aKOHOB TPUPOJbI U
pellieHMA TIpo6eM pal[MOHAJILHOTO TIPUPOZOIIOIB30BaHUS, O BK/IaZile DPOCCUMCKUX U
3apy0eKHBIX YUEHBIX B Pa3BUTHE OUOJIOTHH;

B/IaZieHHe CUCTeMOM OMOIOrMYeCcKUX 3HaHWM, KOTOpasi BK/IIOYAeT: OCHOBOIIO/IArarolie
Ouosiornueckre TepMHUHBI M TIOHATUS (PKHU3Hb, K/IeTKa, OpraHWu3M, MeTabo/M3M, TOMeoCTas,
camoperyJsiliusi, CaMOBOCIIpOU3BeZieHWe, Hac/ie[JCTBEHHOCTb, W3MEHUYMBOCTb, POCT U
pasButHe), Ouosornyeckue teopuu (KiaetouHas Tteopus T. IlIBanHa, M. Illneigena, P.
BupxoBa, XxpoMocoMHasi Teopusi Hac/eAcTBeHHOCTH T. Moprana), yuenus (H.W. BaBunoBa —

0 LleHTpaxX MHOroo0pasusi U TIPOUCXO0KAEHUS KYJIbTYPHBIX PacTeHUi ), 3aKOHbI (efluHO0Opa3ust



TIOTOMKOB T1epBOr0 MOKOJIeHUs], pacClleryieHusi, YUCTOThI raMeT, He3aBUCUMOT'0 Hac/eZj0BaHUs
I'. MeHgensi, TOMOJIOTUYECKUX PsZIOB B Hac/eCcTBeHHOW u3MeHurBocTtd H.M. BaBunosa),
TIPUHLMITBI (KOMIIJIEMeHTapHOCTH);

BJaJIeHWe OCHOBHBIMM  MeTOJaMW HAyyHOrO T[I03HAHWS, WMCIIOJb3yeMbIX B
OUvoMOrMUeCKUX HCC/Ie[IOBaHUSAX >KUBBIX OOBEKTOB (OrMucaHue, u3MepeHue, HabsrofeHUe,
9KCIIepUMEHT);

yMeHUe BBIZIeJIATh CylLlleCTBeHHbIe TIPU3HAKU: BUPYCOB, K/I€TOK TIPOKAPHUOT U 3YKApHOT,
O/JTHOK/IETOUHBIX ¥ MHOTOKJIETOUHBIX OPTaHU3MOB, B TOM UHC/ie OaKTepHii, TpUOOB, paCcTeHHUH,
JKABOTHBIX U YeJIOBeKa, CTPOEHHsI OPraHOB M CHUCTEM OpraHOB paCTeHUMW, >XUBOTHBIX,
yesioBeKa, TMPOLIECCOB JKU3HEAeSTeJIbHOCTH, TMPOTEKalIUX B OpraHu3Max pacTeHuH,
JKUBOTHBIX W UeJIOBeKa, OMOJIOTMYEeCKUX TIPOIecCOB: OOMeHa BelrecTB (MeTaboJu3M),
TpeBpallleH|s] SHepruv, OpOXKeHHUs, aBTOTPOGHOrO W TeTepOTPO(HOr0 THUIOB TMUTAHMS,
doTocHHTE3a W XEeMOCHMHTe3a, MWTO3a, MekHo3a, TaMeToreHe3a, >MOpHOreHe3a,
MOCTAMOPHOHA/ILHOTO Pa3BUTHS, Pa3MHOXKEHHS, WHUBHIYa/JIbHOTO Ppa3BUTHS OpraHH3Ma
(oHTOT€EHe3a), B3aUMO/IeHCTBUSI TEHOB, TeTePO3UCca, UCKYCCTBEHHOT'0 0TOOPA;

yMeHHe yCTaHaB/IMBaTh B3aUMOCBSI3U MKy OpraHOWJaMHu K/IeTKA U UX (YHKIUSIMHU,
CTPOEHMEM KJ/IeTOK pa3HbIX TKaHeld W uX (QYHKLUSIMH, MeXJy OpraHaMM W CUCTeMaMU
OpraHoOB y PacTeHHUH, >KUBOTHBIX U UesioBeKa U UX QYHKIUSIMH, MEXKIy CUCTeMaMH OPraHOB U
uX QYyHKIUSIMU, MeXXIy dTariaMu 0OMeHa BelleCcTB, TarlaMy KJIETOYHOTO LIWKJ/Ia U YKU3HEHHBIX
LIMK/IOB OpPraHU3MOB, 3TariaMd >SMOpPHOHA/NLHOTO PAa3BUTHS, TEHOTUIIOM U (DEHOTHIIOM,

(eHoTUTIOM ¥ (hakTOpamMu cpesibl 0OUTaHUS;

YMeHHE BBIABJIATE OT/IMUUTE/IbHBIE TIDU3HAKU JXHMBBIX CUCTEM, B TOM 4YUC/IE paCTEHI/Iﬁ,
JKUBOTHBIX 1 Ue/I0BeKd,

yMEeHHe UCTI0/Ib30BaTh COOTBETCTBYIOIHE aPTYMEHTHI, OMOIOTHUECKYI0 TEPMHHOJIOTHIO
Y CUMBOJIMKY JIJIS1 [J0OKa3aTe/IbCTBa POZICTBA OPraHU3MOB Pa3HbIX CUCTEMaTHUECKUX TPYIIIT;

yMeHHe pelaTh OWOJOrWyYeckre 3a/laud, BBISIB/ISATH TPUUYUHHO-C/I€JCTBEHHBIE CBSI3U
MEeX/y HWCCIeJyeMbIMA OHUOJIOTMYeCKUMM TIPOLIeCCAaMM W SIBJIEHUSIMH, [le/1laTh BBIBOJbI U
TIPOTHO3bI HA OCHOBAHUWH T0JTyUeHHBIX Pe3y/IbTaTOB;

yMeHHe BBITIOJIHATL j1abopaTopHbIe U MPaKTHUeCKHe paboThl, coO/M0jaTh MpaBU/a MpH
pabore c yueOHBIM M /1abOpPaTOpHBIM O0OOpYJOBaHHMEM; yMEHHE BbIZIBUTaTh T'MIIOTE3bI,
TPOBEPSAThL WX SKCIIEPUMEHTATBHBIMU Cpe/ICTBaMH, (OpMy/Iupysl 1ieJib  UCC/Ie/I0BaHMS,
aHa/IM3UPOBATh TIOTyUYeHHbIEe Pe3y/bTaThl U [Ie/1aTh BbIBO/IbI;

yMeHHe y4acTBOBaTh B yueOHO-MCCIe[oBaTe/IbCKOM paboTe 1Mo OMOOTHH, SKOJIOTHH U
MeIMI[MHe, TIPOBOUMON Ha 06a3e IIKOMbHBIX HayYHbIX OOIeCTB, ¥ MyOIMYHO TIPe/CTaB/IsaTh

T10o/Tyue€HHbI€ Pe3YyJ/IbTAThl HA YUEHNUUECKUX KOHCl)epeHL[I/IHX;



yMeHHe OL|eHMBaTh 3THYeCKHe acleKTbl COBPeMeHHBbIX WCC/Ie/JoBaHui B 00sacTtu
Ovonoruu ¥ MeAULMHBI (KJIOHMPOBaHME, MCKYCCTBEHHOE OIIOI0TBOPEHUE, HarpaB/ieHHOe
M3MeHeHHe TeHOMa U CO3/jaHue TPaHCTeHHBbIX OPraHr3MOB);

yMeHHe  OCYIIeCTB/IATH  OCO3HaHHBIA  BbIOOp  Oyxyied  mpodeccHoHATbHOM
JlesiTeNTbHOCTU B 00/1acTh OMO0J/IOTHH, MeJULMHbI, OMOTeXHOJOTUH, BeTepUHApUH, CelbCKOTo
X03HCTBa, TIMIEBOM  TIPOMBIIUIEHHOCTH, YIyOnsTh  TI03HABaTeNbHBIM  HMHTEpec,
HarpaB/eHHbIi Ha OCO3HAHHBIM BBIOOD COOTBETCTBYIOLEH mpodeccud M TPOJOJDKeHHe
Oronornyeckoro o6pa3oBaHUsI B OPraHU3aLMsX CpPeHero MpOoQeCCHOHATBHOTO U BBICIIETO
obpa3oBaHwUs.

[TpenMeTHbIe pe3ysbTaThl OCBOeHHs yuyeOHoOro mpeamera «buosorusi» B 11 kiacce
JO/DKHBI OTpakaTh:

c(opMHUPOBaHHOCTh 3HaHUI O MecTe U POJiM OUOJIOTHYU B CUCTeMe eCTeCTBEeHHbIX Hayk,
B (hOpMUPOBaHUY COBPEMEHHOW eCTeCTBeHHO-HayuHOW KapTHHBbI MUPa, B MO3HAHWK 3aKOHOB
MIPYPO/IBI U PeLleHrnH KOJIOTHUeCKUX MpobieM yesioBeuecTBa, a TAKKe B PEIIeHHH BOIPOCOB
palMoHANMbHOIO TPUPOAOII0/Ib30BaHMs, U B (DOPMUPOBAHUM LIEHHOCTHOTO OTHOLIEHUS K
npypoze, o0IecTBy, Ue/loBeKy, O BKJaZle POCCUMCKMX U 3apyOeKHbIX YUEHBIXOWOJ/IOTOB B
pa3BuTHE OUOOTUY;

yMeHHe BJIa/IeTb CUCTeMOM OHMO/IOrnyeCcKrX 3HaHWM, KOTOpasi BK/IIOYAeT OTpe/ie/IeHUsl U
MOHMMAaHWe CYIHOCTH OCHOBOIIOJIATaloUIMX OWO/IOTMUeCKUX TEPMUHOB U TIOHSATHHA (BU,
3KocucTeMa, Ouocdepa), Ouonornueckrie Teopuu (3BOMIOIMOHHAs Teopusi Y. JlapBuHa,
CUHTeTHUecKasi Teopusi 3Bosonun), yueHusi (A.H. CeBeprjoBa — 0 MyTSIX W HampaB/eHUsIX
sBosrorn, B.M. BepHazsickoro — o 6uocdepe), 3aKoHbI (TeHETHUECKOTO paBHOBecHs [IK.
Xapau u B. Baiinb6epra, 3apogpimeBoro cxoactBa K.M. Bapa), mpaBuna (Munumyma FO.
JInbuxa, 3KONIOTMUECKOW TTHUpaMU/Ibl SHEPruM), Turoresbl (rumoTe3a «mupa PHK» V.
I'unbepra); ymeHuWe BaJieTb OCHOBHBIMUA METOJJaMHW HayUYHOTO ITO3HAHMSI, UCTIO/Ib3yeMbIMU B
O1O0/IOTUUeCKUX UCC/IeI0BAHUSIX XKUBBIX 00BEKTOB U SKOCHCTEM

(omucaHue, u3mMepeHue, HabJOjeHNe, SKCIIEPUMEHT), CTIOC00aMU BBISIBJIEHUSI U OLIeHKU
aHTPOMOTeHHbIX U3MeHEeHUU B MPUPOJE;

YMeHHe BBIJIe/ISITh CyLeCTBEHHbIe TPU3HAKW: BH/OB, OMOreol|eHO30B, 3KOCHCTEM WU
6uocdeprl, CTabOUIM3UPYIOLIETO, [ABWKYILIEr0 W Pa3pbIBAIOLIETO €CTeCTBEHHOro OoTbopa,
aJIJIOTIATPUYECKOTO0 W CUMIIATPUYECKOTO BHU000pa30BaHUs, BMUSHUS ABWKYIIUX CHJT
3BOJIFOLIMU Ha TeHO(OH/ TIOMYJISILUY, MPUCTIOCOOIEHHOCTH OPraHW3MOB K Cpefie 00UTaHus,
yepeJiOBaHUsI HArpaB/eHHUH HBOJIIOLMM, KPYrOBOPOTA BEIIeCTB W TIOTOKa SHEPTUU B

S9KOCHUCTEeMaAXx, YM€HHEe YCTdHaB/IMBATb B3dWMOCBA3W MEXAYy IIpoLecCaMH >SBOJIFOLNH,



JOBWKYIIMMH ~ CWJIaMU  aHTPOIMOTeHe3a, KOMIIOHEHTaMH  pa3/IMUHbIX  JKOCUCTEM U
MPYCTIOCO0/IEHNSIMUA K HUIM OPraHH3MOB;

yMeHHe BbISIBIATh OT/AMUMTE/IbHblE TPHU3HAKM >KUBBIX CUCTEM, MPHUCIIOCO0IeHHOCTb
BUIOB K cpefie oOWTaHUs, aOWOTHUECKMX W OHMOTHUECKUX KOMIIOHEHTOB 3KOCHCTEM,
B3aMMOCBSI3€l OpPraHM3MOB B COOOIIeCTBAaX, AHTPOIOTEHHBIX W3MEHEeHW B 3KOCHCTeMax
CBOEI MeCTHOCTH;

yMeHHe HCIO0/Ib30BaTh COOTBETCTBYIOLME apTyMeHThI, OM0/IOTHUeCKY0 TEPMUHOJIOTHIO
¥ CUMBOJIMKY /ISl [JOKa3aTe/jbCTBAa POJCTBA OPraHU3MOB pasHbIX CHCTEMAaTHUeCKHX TPYIII,
B3aMMOCBSI3M OPTaHU3MOB U CpeJbl 00WTaHUs, eJUHCTBA YeI0BeUeCKNX pac, HeoOXOAUMOCTH
COXpaHeHWss MHOT000pa3usi BUZIOB M SKOCHUCTEM KaK YCJIOBUSI COCYIIeCTBOBAHMUS TIPUPO/IbI U
YyesI0BeueCTBa;

yMeHHe pellaTe OWoOsOrvyeckye 3a/jaud, BbISB/ISATH NPUYMHHO-CJIE/[CTBEHHbIE CBS3U
MeX/ly UucCiaefyeMbIMU OHOOTMYeCKUMM TIpoOLiecCaMM U SIB/IEHUSIMH, Jie/laThb BBIBOJbI U
TPOTHO3bI HA OCHOBAHUWM TIO/yUeHHBIX Pe3yJ/IbTaTOB; YMEeHUE BBINMOJHATH JlabopaTopHbIe U
rpakThHueckrie paboTel, cobOmofaTh MpaBuaa TpPU paboTe ¢ yueOHBIM U 1aOOPAaTOPHBIM
obopy/ioBaHHEM; yMeHHe BbIIBUTaTh TUIIOTE3bl, MPOBEPSITb WX 3KCIIEPUMEHTATbHBIMU
cpezcTBaMy, (OpMyIUpys Liefb MCCIe[0BaHusl, aHaIM3UPOBaTh MOJyueHHbIe pe3y/bTaTbl U
JiesiaTh BbIBO/IbI;

YMEeHHe y4acTBOBaTh B yueOHO-MCC/Ie[0BaTeIbCKOM paboTe 1Mo OMOJIOTHH, KOJOTHH U
Me/JULIMHe, TIPOBOAMMOM Ha 0a3e IIKOMBHBIX HAyYHBIX 0OIeCTB, U MyOJMUHO Tpe/CTaB/IsITh
TMO/TyYeHHbIe Pe3y/IbTaThl Ha YUeHUYeCKUX KOH(epeHIHsIX;

yMeHHe OLleHHBaThb THUIOTe3bl M TEOPUM O TMPOMCXOXKIEHHWH >KWU3HH, ueloBeKa U
YyesIOBeUeCKUX pac, O MpUYMHAX, TOCIeACTBUSIX U Criocobax MpesoTBpaIleHus T00ambHbBIX
n3MeHeHHUl B buocdepe;

yMeHHe  OCYIIeCTBIATH  OCO3HaHHBIA  BbIOOp  Oyxyied  mpodeccHoHaTbHOM
JledTe/IbHOCTY B obslacTh  OWOJIOTUM, 9KOJIOTMM, TIPUPOJOINO/Ib30BaHUs, Me[ULIVHBbI,
OMOTeXHONOTHMY,  TICUXOJIOTWH,  BeTEepUHAPUH,  CeIbCKOTO  XO3WCTBA,  THII|EBOM
NIPOMBIIIEHHOCTH, YI/IyO/IATh TO3HaBaTebHbI MHTEpec, HarpaB/leHHbIM Ha OCO3HaHHbIH
BLIOOp COOTBETCTBYIOIEM TIpodeccuyd W TPOAO/DKeHHe OWOJIOTHYeCcKOro o0pa3oBaHUsI B

OpraHu3alUsX cpefiHero mMpogecCHOHATbHOTO U BhICIIero 06pa3oBaHusl.
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monoklonalnyhantitel/viewer

https://cyberleninka.ru/article/n/zely
onava-revolvutsiva-vcherasegodnya-zavtra/viewer

https://cyberleninka.ru/article/n/gene ticheskie-resursy-

osnovaprodovolstvennoy-

behttps://cyberleninka.ru/article/n/rat sionalnoe-ispolzovanie-
genofondatsennyh-porod-zhivotnyh-s-tselyusohraneniya-
biologicheskogoraznogbraziya/viewer zopasnosti-rossii/viewer

16

buorexHomoru
au
CUHTeTHUuUecKast 0MOoJIOrrst

https://cyberleninka.ru/article/n/krio banki-somaticheskih-kletok-
i - - nivageneticheskih-resursov-

zhivotnyhobzor/viewer




https: rleninka.ru/article/n/post genomnava-meditsina-

alternativabiomarkeram/viewer

https://cyberleninka.ru/article/n/poli meraznaya-tsepnaya-reaktsiyaistoriya-
otkrytiva-novyy-etaprazvitiva/viewer

https://cyberleninka.ru/article/n/obzo r-metabolomnyh-

markerovispolzuyuschihsya-dlya-diagnostikiserdechno-
sosudistvhzabolevaniy/viewer https://cyberleninka.ru/article/n/klini cheskoe-

ispolzovanie-stvolovyhkletok/viewer

https://cyberleninka.ru/article/n/osob ennosti-targetnoy-terapii-

ggg l;glgg;gl;ggl;g;g praktike/viewer https://cyberleninka.ru/article/n/kost nye-
eskaffoldov-i-kletochnvh-sistem-vtkanevoy-inzhenerii-

@z@@meﬂm#wbedenmka;ulamcle/n/vakt siny-protiv-covid-19-

ndemii-iperspektiva-orvi/viewer

17 |Pe3epBHOe BpeMs 1

OBILIEE 102 13
KOJIMYECTBO

YACOB I1O

I[TPOI'PAMME




11 KNNACC

Ne
/11

Ha3BaHu pa3ziesioB U TeM
MPOTrpamMMBbl

KonuuecTBO YacoB

OnekTpoHHbBIE (LU(PpOBLIE) 0Opa3oBaTe/bHbIE PECYPChI

Bcero

KoHTpobHbIe
paboThI

ITpakTryeckue
paboThI

https://cyberleninka.ru/article/n/sohranenie-bioraznoobraziya-zemli-kak-
vazhneyshaya-problemaxxi-veka/viewer

[IpoucxoxxzgeHue yenoBeKka —
aHTpOIIOreHe3

10

https://cyberleninka.ru/article/n/chelovek-i-zhivotnoe-k-istorii-
povedencheskih-sopostavleniy/view

https://antropogenez.ru/zveno-single/51/
https://studfile.net/preview/9713983/page:6/

https://cyberleninka.ru/article/n/paleogenomika-problemy-dostizheniya-
perspektivy/viewer https://studfile.net/preview/3579655/page:31/

https://cyberleninka.ru/article/n/mezhdistsiplinarnye-podhody-v-
prepodavanii-fizicheskoyantropologii-na-gumanitarnyh-fakultetah/viewer
https://cyberleninka.ru/article/n/osobennosti-izucheniya-evolyutsii-
cheloveka-na-raznyhistoricheskih-etapah/viewer

3OKosiorusi — Hayka 00
yTpaB/IeHUU OpraHaMy U
Ha/IOpPraHHbIMU U3MEHUHUBLIMU
CHCTeMaMU C OKpY’Karollle
cpezou

0,5

https://cyberleninka.ru/article/n/znachenie-ekologicheskih-znaniy-v-
obrazovatelnomprotsesse/viewer

https://cvberleninka ru/article/n/ekaologicheskae-mirovozzrenie-i-egq-

formirevaniva-ekologicheskov-kultury-vrossii/viewer

OpraHu3Mmbl U cpefia 06uTaHUs

1,5

OKOJIOTUS BUZOB U MOMYJISILUN

0,5

https://foxford.ru/wiki/biologiva/vid-kriterii-vida

https://cyberleninka.ru/article/n/zhiznennye-strategii-populyatsiy-kak-
osnova-obespechenivageoekologicheskoy-bezopasnosti-raspoznavanie-

modeli-proekty/viewer

https://cyberleninka.ru/article/n/biologicheskaya-invaziya-gornilo-dlya-

evolvyutsii/viewer




OKoJsorust CooOIL[eCTB.

12

0,5

https://studfile.net/preview/8891622/page:43/
https://cyberleninka.ru/article/n/katastrofy-tipa-v-evolvutsii-lesnyh-

ekosistem/viewer




Ne | Ha3BaHue pa3zenos KomnuectBo uacos OnekTpoHHbIe (UM POBbIE) 0Opa30BaTebHbBIE PECYPCHI
TI/M| W TeM [POrPaMMBI | Barg | KonTposbHble| [TpakTHueckue
paboTsl paboTbl
ODKOJIOTUUECKHe
CUCTEeMBI
10 |buocdepa — 6 0
riobanbpHas
3KOCUCTeMaA
11 YesoBex u 6 0 https://cyberleninka.ru/article/n/ekologicheskiy-krizis-porozhdenie-
OKpY>KaroIast chelovecheskoydeyatelnosti/viewer
cpesia https://cyberleninka.ru/article/n/monitoring-i-prognozirovanie-chrezvychaynyh-
situatsiy-prirodnog
i-tehnogennogo-haraktera/viewer
https://cyberleninka.ru/article/n/ob-ustoychivoy-konkurentosposobnosti-
resursosberezhenii-ivozobnovlyaemoy-energetike/viewe
https://studfile.net/preview/1845207/page:10/
https://cyberleninka.ru/article/n/ekologicheskaya-reabilitatsiya-vodoemov-s-
ispolzovaniembioinzhenernyh-metodov/viewer
https://cyberleninka.ru/article/n/modelirovanie-morskih-ekosistem-opyt-
sovremennye-podhodynapravleniya-razvitiya-obzor-chast-1-skvoznye-modeli/viewe
12 |Pe3epBHOe Bpems 8 8
OBIIEE 102 8 7,5
KOJIMYECTBO
YACOBIIO
[TPOI'PAMME




KANEHAAPHO - TEMATUYECKOE N/1IAHNPOBAHNE

10 KNACC
Ne Tema ypoka KonuyectBo uacoB [Hata [TporpamMmMHOe cofiep;kaHue OcHOBHbIe BU/IbI [IeSITeTBHOCTU
n/m Bcero | KouTposnbhbie| [TpakTryeckue |13y 1€HHA 00y4aroLMXCst
paboTbl paboTbl
1 |[[Buonorus kak 1 0 1nenens | CoBpeMeHHast OMOIOTHS — PackpeiBaTh cofepkaHve TEpMUHOB U
KOMII/IeKCHasi HayKa U KOMITIeKCHasi Hayka. KpaTkass ~ |OHSTHIA: HAyuHOe MUDOBO33peHuE,
Kak 4acTb VCTOpUS Pa3BUTHsI OMOMOTHH.  |HayuHasi KapTWHA MUPA, HAyYHbIM MeTo[,
COBpPEMEHHOI0 Buonornyeckue HayKy U TUIIOTe3a, TeOPHUs, MeTO/Ibl UCC/Ie[IOBaHUsI.
obmectral] y3yyaeMble UIMH NPOOJIEMBI. XapakTepu30BaTh OHOJIOTHIO KaK
dyHaMeHTabHEIE, KOMII/IEKCHYIO HayKy, eé MecTo 1 poJib
NpUK/IagHbIe 1 ITOVCKOBBIe Cpeay Apyrux eCTeCTBEHHBIX HAyK.
Hay4HBbIE NCC/IE0OBaHNA B OueHnBaTh BK/IaJ] OTeUeCTBEHHbIX
bronornu. YUEHBIX B Pa3BUTHE OMOJIOTHH.
3HaueHue 6HOSTOrHH B _ |OuenuBath posb GMONIOTMUECKUX
opmupoBaHHH COBPEMEHHON | oTKpRITHIT M ICCTeJOBAHMIL B PAa3BUTHH
€CTECTBEHHO-HAy1HOH HayKW U [IPaKTUYECKOH [esaTe/TbHOCTH
KapTHHBI MHpa. Hpod)escym, mogei. TlepeuncnaTs npodeccuy,
CBsi3aHHBIE C GUOJTOrHe. CBSI3aHHBIE C COBPEMEHHOM OHOJIOrvei.
3Hauenue 6“9’“01"““ B [IpUBOAUTE IPUMeEpPHI TPAKTUUECKOTO
TIpaKTUIECKON ASATENLHOCTH 1y 0o p30BaHMS JOCTIKeHHIT GHOIOrUN B
HE/TOBEKA. MELMLIMHE, MeJIULNHEe, CeTbCKOM XO3SICTBeE,
CE/ILCKOM XO3AMCTBE, MIPOMBIIIIEHHOCTU U OXpaHe MPUPO/IbI
TIPOMBILIIEHHOCTH, OXpaHe
npupojsl. JleMoHCTpanuu
IToptpetsl: ApucToress,
Teodpacr, K. JIunneit, XK.b.
Jlamapk, Y. [apBuH, VY.
Iapsei, I'. Mengens, B.1.
Bepnaackuii, W.I1. [TaBnos,
Ne Tema ypoka KonnyectBo uacoB [Hara [TporpamMmMHoOe cofiepkaHue OcHOBHbIE BU/IbI [1eSITEJTBHOCTU




Bcero| KontposnbHsle| [IpakTueckue |u3yueHus 00yyJaroImxcst
n/m paboThI paboThI
N.N. Meunukos, H.W.
Basunos, H.B.
TumodeeBPecoBckuii, [IxK.
YorcoH, O.
Kpuk, O.K. besnsies.
Tabmuipl 1 cxembl: «CBsi3b
Obuosioruu  C  JApyrUMHU
HayKaMmn», «Cucrema
O10/IOrNUeCKHUX HayK»
2 |[[’KuBble cuctembl n ux| 1 0 1Hepens |JKuBble cUCTeMBI Kak npeMeT | PacKphIBaThb CcozepykaHue TepMUHOB U
cBoicTBal]] n3ydeHus 6uosioruu. CBOMCTBA  |[TOHSATHM: KMBasi CUCTEMa, JIEMEHT,
JKVBBIX CUCTEM: eJUHCTBO MOZCUCTEMA, CTPYKTYPA; OTKPBITOCTb,
XUMHYECKOI'0 COCTaBa, BbICOKasl YIIOPSL0YeHHOCTb,
JUCKPETHOCTb U LIeJIOCTHOCTb,  |YIIPaB/IsieMOCTb, NepapXUYHOCTb.
CJI0’KHOCTB U YIIOPSIZIOUeHHOCThb | XapaKTepru30BaTh CTPYKTYPY U CBOKMCTBA
CTPYKTYPbI, OTKPBITOCTb, JKUBBIX CUCTEM, OT/INYUSI XUMHUYECKOTO
caMOOpraHu3alys, cocTaBa 00BEKTOB >KUBOM Y HE>KUBOK
CaMOBOCIIPOW3Be/ieHue, TIPUPO/bI, OOLIMI MPUHLIUT K/Ie€TOYHOMN
PaspaXXUMOCTb, U3MEHUUBOCTb, |OPraHU3aL[UU KUBBIX CUCTEM.
POCT M pa3BUTHe. CpaBHUBaTh 0OMeHHbIe TIPOLIeCChI B
JeMoHcTpanun HE>XUBOM W >KUBOU MPUPO/ie; PACKPbIBATh
Ta6JII/IL[LI U cxeMbl: «OCHOBHBI® |CMBICIT peaKuHﬁ MeTabo/mM3mMa.
TIPU3HAKHU XKU3HU»,
«buonoruueckue cucTeMsl»,
«CBOUCTBa )KUBOU MaTepumn»
Ne Tema ypoka KonuuectBo yacos Hara IIporpamMmmHoOe copep>kaHue OCHOBHBIE BU/IBI [IeSITE/IbHOCTH
n/n Bcero | KouTtponbHble| ITpakTuueckue |13y 1€HAA 00yvaroLuxCst
paboThI paboThI




OOBSICHATH MEXaHU3MbI CAMOPETYJISILIN
JKUBBIX CUCTEM Pa3/IMYHOro
VepapxuuecKoro YpoBHSI; paCKpbIBaTh
CYTb [IPUHLIUIIOB [TOJIOKUTE/IHOU U
OTpHLaTeIbHOW 00paTHOM CBSI3U.
AHanu3upoBaTh CBOWCTBA
CaMOBOCIIPOM3Be/leHHUs], POCTa U pa3BUTHS
OpraHuU3MOB

3 |[[YpoBHeBas 1 0,5 1Hefens | YpoBHY OpraHu3ariuu )XUBbIX PackpbIBaTh cofiepykaHrie TePMUHOB U
OpraHM3aLUsl )KHBbIX CUCTeM: MOJIEKY/ISIPHBIN, TIOHATHI: 0OMeH BeIleCTB U TIpeBpalljeHre
cucteM]] K/I€TOYHBIN, TKAaHEeBbIH, 5HEepryv, CaMOBOCIIPOM3Be/ieHue,

OpraHW3MeHHBIH, MOMY/IALUOHHO-| CAaMOPery/IsALMs, Pa3BUTHE, JKU3Hb,
BU/I0BOH, 5KOCHUCTEMHBIN HayuHbIi (PaKT, HAyYHbIA METO/,
(broreorieHOTUYECKHUI), npo06/ieMa, TUII0Te3a, TeOpHsl, IIPaBUJIO,
6rocdepbiii. [Tpoueccst, 3aKOH. [lepeunc/iaTh NpU3HAKU KUBOLO.
TPOHCXOATIIME B JKHMBBIX XapakTepr30BaTb OCHOBHbIE YDOBHU
cucremax. OCHOBHbIE NMPU3HAKM | oprapysarim JKUBBIX CHCTEM U METObI
PKUBOTO. JKH3Hb KaK (bopMaH Oro/IorMUecKrx UCCIelOBaHUM.
CyliecTBOBaHUs MaTepuu. Hayku
Yy p YK OrmviceiBaTh 0COGEHHOCTH, XapaKTepHBIE

M3yvarolye )KUBble CUCTeMbI Ha

JUTs1 K&XK/I0TO YPOBHSI OpraHu3aLyn
pa3HbIX YPOBHSAX OpraHU3aLiyu.

»kuBoro. HasbiBaTb HaykH, U3yuaroliye
V3yueHue XKUBBIX CUCTEM.

. JKUBBIE CCTeMbI Ha Pa3HbIX YPOBHSIX

MeTop! OMOOTHYECKON HAYKH.

OpraHu3saLii.
HabsroieHue, u3mepenue,
5KCTepUMEeHT, CUCTeMaTr3aLus,
MeTaaHanus. IToHsTHE O

Ne Tema ypoka KosnryecTBo yacoB Hara [TporpamMmMHOe cofiep)kaHue OCHOBHbIe BU/IbI [1eSITeTbHOCTU
n/m Bcero | KontponbHsle| ITpakTiueckue 13y 1EHAA obyuaroruxcs
paboThI paboThI




3aBUCHMOM U He3aBUCUMOU CpaBHHUBATh MeX/y CO0O KUBbBIE

nepeMeHHOM. [11aHMpoBaHue CUCTeMbl pa3HbIX YPOBHEl OpraHu3alyu U
3KCIIepruMeHTa. [TocraHoBKa 1 MPOUCXOIIMe B HUX MIPOLIeCChI.
npoeepka runores. Hynesas [Toka3sbIBaTh poJib FMIOTE3 U TEOPUI B

rurore3a. [ToHsiTHE BRIOOPKY U €€
JIOCTOBEPHOCTh. Pa3bpoc B
Ouonornyeckux AaHHbIX. OLjeHKa
JIOCTOBEPHOCTH MOTyYeHHbIX
pe3yJibTaToB. [ IpuunHbI
WCKa)KeHUs1 pe3y/ibTaToB
sKkcrniepuMeHTa. [lonstue
CTaTUCTUYECKOTO TecTa.
HemoHcTpaLuu

TabmuIpl 1 CXeMbl: «Y DPOBHH
OpraHu3aluM >KUBOU MPUPO/IbI»,
«CTpoeHne )XUBOTHOM KIIeTKU»,
«TKaHU KUBOTHBIX», «CHCTEMBI
OpraHoOB Ye/I0BeYeCKOro
opraHusMa», «broreoneHos»,
«buocdepa», «MeTobI U3yUeHUS]|
>KUBOM TIPUPO/bI».
Ob6opyzaoBaHue: 1abopaTopHOe
obopyoBaHue [/l TIPOBeZIeHusT
HabsroieHuH, N3MepeHuH,
9KCIePUMEHTOB.

[TpakTryeckast pabora
«Vcrionb3oBaHKe pa3/IMUHbIX
MeTO/IOB TPHY U3YUeHUH XKUBBIX
CUCTEMD».

dhopMHpOBaHNY eCTeCTBeHHOHAYUHOU
KapTUHBI MUpa

Tema ypoka KomnuectBo uacos Hara [IporpammHoOe cofep>kaHue OCHOBHBIe BU/[IbI [eSITe/IbBHOCTU

Bcero | Koutposnbhsie| [TpakTryeckue M3y 1€HHA 00yyarommxcs
paboThI paboThI




paboThI

paboThI

4 |[[AcTopusi OTKPBITHS U 1 0 2nenens (Kierka — PackpeiBath cofepkaHre TepMUHOB U
U3yUeHHs KJIeTKU. CTPYKTYPHO(YHKL[MOHATbHAs TIOHSITHUI: K/IeTKa, OpPraHe/ibl, 9YKapuoThl,
Knetounas Teopusi]] eIMHULIA XKUBOTrO. VcTopus MPOKAapHOThI, BUPYChl, LUTOIOTUSI

OTKDBITHSI K/IETKH. PaboTsi P. (keToyHast 6MOJIOrKs), KIIeTOUHAsI TEOPHUSI.
I'yka, A. XapakTepr30BaTb OCHOBHbIE 3Tarlbl
JleBenryka. KneTouHas TeOPUS  |pa3puTis LUTOMOTHH KaK HAyKU 1 eé

(T. IIBanH, M. Ilnelizes, P. odopMIeHNe B K/IeTOUHYI0 GUOJIOTHIO.
Bupxos). OCfOBHBIe TIONIOMKEHNS |TTokaspIBaTh BK/AZ yUEHBIXOHOMOrOB B
COBPEMEHHOH K/IeTOUHOH TeOPHH.| i3y yenye K/IETOUHOTO CTPOEHHS
HemoHCTpaLym OpraHu3MOB.

[oprpeter: P. I'yK, A. JIeBeHIYK, |[Tepeunc/isiTh OCHOBHBI® TOIOXKEHHST

T. IIBanH, M. Llnelzex, P. K/IeTOUHOM Teoput, 06BACHATh eé POJib B
Bupxos, K. M. bap. (hopMHpPOBaHUU eCTECTBEHHOHAYUHOU
OGopypoBaHue: CBETOBOM KapTHHBI Mupa. [IpuBoIUTE

MHUKPOCKOIT; MUKPOIIPEIApaTel | noka3aTe/bCTBA POACTBA OPraHU3MOB C
PAaCTHTE/IBHBIX, )KUBOTHBIX H WCTI0/Tb30BaHKEM TT0JIO’KEHUM K/IeTOUHOM
OakTepuaTbHBIX KI€TOK Teopun

5 |[[Meroabt 1 0 0,5 2Henenst |MeTozbl MOJIEKYJ/ISIPHOU U PackpeiBaTh cofiepkaHve TEpMUHOB U
MOJIeKY/ISIPHOM U KJIeTOUYHOM OMO/IOrHu: TIOHSITHUI: MUKPOCKOITUPOBaHUe,
KJIETOYHOU OMOJIOTHH. MHKPOCKOIIHsI, XPOMATOrpadusi, |mpuroToBneHHe Cpe3os,

[TpakTryeckas pabora 3/1eKTPoOpe3, MeTOS MeUeHBIX |nydepeHIpansHOe OKpalIMBaHue,
«/3yuenune metosamu aTOMOB, /i depeHLianbHoe xpomarorpadus,
KJIETOYHOM OMooruu
Ne Tema ypoka KosmmuecTtBo yacos [Hara IIporpammHoOe cofep>kaHue OcHOBHBIe BU/BI [1eATE/IBHOCTH
n/n Bcero | Koutposnbhsie| [TpakTryeckue M3y 1€HHA 00yJaroLMXCst




(xpomarorpadus,
snekTpodopes,
nvddepeHIanbHOe
LleHTpU(yrupoBaHue,

TILIP)»]]

LeHTpU(yTr1upoBaHue,
KyJIbTUBUPOBaHUE K/IeTOK.
N3yueHue (pukcupo8aHHbIX
K/1emoK. DJIeKTPOHHast
MUKpocKomnusi. KoHpokanbHas
MuKkpockonusi. BumanbHoe
(npudicusHeHHOe) u3yueHue
Kj1emok. [leMOHCTpaLuu
Tabmuiiel 1 cxembl: «CBETOBOM

MUKPOCKOI»,  «3JIeKTPOHHbBIN
MUKPOCKOID», «/cropus
pasBUTHSA MeTO/I0B
MUKPOCKOITAN».

OO6opyaoBaHKe: CBeTOBOM
MHUKDPOCKOIT; MUKPOTIperapaThbl
PaCTUTENIbHBIX, )KUBOTHBIX U
OakTepuaTbHBIX K/IE€TOK.
[TpakTryeckast pabora
«/I3yueHre METOZOB KJIETOUHOM
ouonorun (xpomartorpadus,
sneKTpodopes,
mvddepeHianbHOe
ueHTpudyrvposanue, [TLIP)»

371eKTpoopes, MeTO/, MEUEHBIX aTOMOB,
1[eHTpU(yrupoBaHKe, METOJ, KY/IbTYPhbI
K/IETOK ¥ TKaHEeH, MeTO | peKOMOUHAHTHBIX
JTHK.

XapakTepr30BaTh OCHOBHBIE METO/[bI
H3yUeHHsT )KUBOM MPUPO/IbL. ['0TOBUTH
BpeMeHHbIe MUKPOTIPeraparsl,
paccMaTpuBaTh WX B CBETOBOM MUKPOCKOI
¥ Jenath onucanre. OOBSICHATD U
Co0JTr01aTh TIPaBU/Ia TEXHUKU
MHKPOCKOITMPOBAHHUSI

paboThI

paboThl

6 |[[Xumnueckuii cocTaB 1 0 2Hepens | XUMHUYeCKUM COCTaB KJIeTKHU. PackpbiBaTh coziepykaHyie TePMUHOB U
KI1eTKH] ] Makpo-, MUKpO- 1 TIOHSTHUIA: 3/IeMEHTHIOUOT €HBI, JUTIOb,
y/IbTPaMUKpO3/IeMeHThl. Bogia 1 |BOAOPO/HAs CBsi3b, THAPO(HIBHOCTD,
eé pOMb Kak pacTBOpHTens, [TMAPO(GOOHOCTB, Typrop,
peareHTa, y4yacTue B
Ne Tema ypoka KonuuectBo uacos [Hara [TporpammHoOe cofeprkaHue OcHoOBHBIe BU/IbI eITe/TIbHOCTH
n/n Bcero | KouTposnbhbie| [TpakTryeckue M3y 1€HHA 00yYaroLMXCst




CTPYKTYPUPOBaHUU KITETKH,
TETJIOPEeryJISL|H.

MHUHepaJbHbIe BellecTBa, OydepHbie
CHUCTEMBI, aHWOHBI, KATHOHBL.
[TepeuncasTb 0COOEHHOCTH XUMHUYECKOTO
cocTaBa K/1eTKH. PasnuuaTb Makpo-,
MHKPO- U YJIbTPAMUKPO3/IEMEHTHI,
BXO/ISIIL[Fe B COCTAB >KUBOTO U UX POJIb B
OpraHu3Me.

XapakTepu30BaTh CTPOEHHE U CBOWCTBA
BO/IbI; OOBSICHITH TIPUUUHBI €€ 0COOBIX
CBOWCTB U (PYHKLIUH B KJIETKe.

7 |[[MuHepaibHbIe 1 0 3Hezenst |MuHepasibHbIe BellleCcTBa K/eTKH, |[I0Ka3biBaTh pOJib KATUOHOB U aHUOHOB B
Bell[eCTBa K/IeTKH, UX ux Grosornyeckas posis. Pome  |obecrieueHy NpoLieccos
Ouosioruueckast posin]] KaTHOHOB 1 aHUOHOB B K/IeTKe.  |KU3HE/IesTe/IbHOCTH (OCMOPery isiius,

JleMOHCTpaLK co3zaHre MeMOpaHHOTO TTOTeHLIMAIa,
Tlnarpammer: «Pacripezienerie | PETY/ALMA paboThl 6esTKOB), paboThI
XUMMUECKHX — 9/IeMEHTOB B OydepHBIX cUCTeM. Y CTaHAB/IMBATh
HEe>XUBOUW NIPUPOJiEe», B3aUMOCBSI3b CTPOEeHUS U QYHKLIMU
«Pacripesenerie xumpueckax  |HEOPTHAUECKHX BEILECTB KIeTKH
3/IEMEHTOB B >KUBOM MPUPOJIe».
TabuLIbI U CXeMBI:
«[Tepuoguueckas Tabuiia
XUMHUUECKUX 3/1eMEHTOBY,
«CTpoeHHe MOJIEKY/Ibl BOABI»,
«Be1ecTBa B cocTaBe
OpraHu3MOB»

Ne Tema ypoka KomuecTBo yacos [Hata [IporpammHoOe cojiep>kaHue OcCHOBHbIE BUJBI [1€ATEeTbHOCTH

n/m Bcero | KoutposbHbie| [TpakTrueckue U3y I€HAA 00yJaroIMXCst

paboThI paboThI




8 |[[Opranuueckue 1 0 0,5 3Heznens |OpraHuyeckue BellleCTBa K/IeTKH. |PacKpbiBaTh cofepkaHre TepMUHOB U
BellleCTBa KJIeTKU — buonoruueckue moaumepsl. TIOHSITUI: MOHOMEPBI, TIOJIUMEPHI, 6e10K
6enku. JTabopaTopHast Benky. AMUHOKHMC/IOTHBIH cocTaB|(TIPOTerH), MenTu/l, aMUHOKUC/IOTa,
pabota «O6HapysKeHHe 6eskoB. CTPYKTYpbI O€/TKOBOM  |TIeNTHAHAsT CBSI3b, MOJIUIIENTH/,

BE/IKOB C ITOMOLLBIO MoJieKyibl. [lepBuuHas JleHaTypalys, peHaTypawys, r00ysipHbie
o6HapyskeHusi»]] CTPYKTypa Oesika, TenTuHast 1 hubpusIspHbIe O/IKU, TIPUOHBI.
CBsA3b. BrOpUuHag, TpetuuHas, | XapakTepu30BaTh OeJIKH, UX CTPYKTYPHYIO
YyeTBePTUYHAs CTPYKTYPBI. OpraHM3aluio U QyHKLUU (CTPYKTypHas,
[Henarypanys. SHepreTuyeckKasi, CUrHasbHas,
peryasiTopHasi, BUraTesbHasi, 3aljuTHas,
tdepmeHTarvBHasi). Ha3biBaTh
XUMUYEeCKHe OCHOBBI (POPMHUPOBaHUS
CTPYKTYP 0O€/TKOBOM MOJIEKY/IbI.
[TpuBOAWTE NPUMephl GUOPUIISIPHBIX,
7100y ISIpHBIX OEJTKOB.

9 |[[CsoiicTBa, 1 0 3uenenst |CBoiicTBa O€/IKOB. BbINO/HATE KaueCTBEHHbIE PeakLMy Ha
Kj1accupukanus U Knaccudukarpst 6enxos. obHapy>keHHe Oe/KOB B KJ/IETKe;
byHKIMH 6eKoB]] buonoruueckue ¢hyHKIUN 00BSICHSITE TIONTyYeHHbIE Pe3y/bTaThl

6enkoB. [TpHOHBI.
HemoHcTpammn
IToptper: JI. ITomuHr.
Tabmuupbl 1 cxembl: «CTpoeHHe
MOJIeKY /bl Oesika», « CTPYKTYPbI
0enKOBOI MOJIEKYIbI».
Ne Tema ypoka KonuuectBo yacos Hata IIporpamMmmHoOe copep>xaHue OCHOBHBIE BU/[IbI [AeSITe/TbHOCTU
n/n Bcero | KouTposbhbie| [TpakTryeckue U3y 1€HUA 00y4aroLuXCst
paboThI paboThI

OO6opyaoBaHue: XMMHUeCKast
1ocy/ia ¥ 000py/IoBaHHe.




JlabopaTopHast pabota
«O6Hapy»xeHHe OeTKOB C
MTOMOII[bI0 KaUeCTBEHHBIX
peakLuii»

10 |[[Opranuueckue 1 0 4uenens |YrneBogwl. MoHOCaxapu/pbl, PackpeiBaTh cofepkaHve TEpMUHOB U
Bell|eCTBa KIeTKU — JMCcaxapy/ibl, OJIMTOCaXapyibl M |TIOHATUMN: YT7IeBO/bI, MOHOCAXapy/bl,
yraeBo/bI]] nosMcaxapuzibl. O61ui 1/1aH Jiicaxapy/ibl, OJIMrOCaxapupbl,

CTPOeHUsI U (PU3NKO-XUMHUUecKue |[10I1Caxapu/pl,

CBOFICTBA YI/IEBO/IOB. TJII0K03a, prubo3a, /1e30kcrpubosa,

Buosornueckue q)yHKLU/H/I JIdKTO034d, Ma/IbTO3d, CaXap03d, KpdXmall,

yI/eBo0B. JleMOHCTpanuu [JIMKOT€eH, L[eJUTHJI03a.

Tabmuupl U cxembl: «CTpoeHue Knaccuguuuposars YETIEBO/®I 1o

MOJTEKY/T YT /TeBOZOB CTPOEHMIO U MePeunC/IsiTh UX QyHKLUH.
[IpyBOAUTE NpUMeEpPHI Pa3IUUHbBIX
yIJIeBOJOB (MOHOCAaXapu/i0B,
Jlicaxapu/ioB, 0JINTOCaxXapu/oB,
MoIMCaxapuzioB)

11 |[[Oprannueckue 1 0 4uenens |JIunuabl PackpriBaTh cofiep>kaHyie TEPMUHOB U
BelleCTBa KIeTKH — I'mppodunsHOrKApodoOHEIe TOHSATUM: JTUTTU/bL, TPUTTULIEPU/BI,
mnuzbl] | CBOKCTBA. (dochommnubl, BOCKU, CTEPOU/IBI,

Knaccuguxarys munusos. JIUTIOTIPOTENHbI, TTIMKOIUITHBL.
Tpurmuuepuzpt, ocOMMIUALL, | K naccupuipoBath MUIA/BI [0
BOCKH, CTEPOU/IbI. CTPOEHMIO; XapaKTePU30BaTh UX (PYHKIHH
buonoruueckue ¢hyHKIUM
munugoB. Obime cBoiicTBa
Ouronornueckux MmemMoOpaH —
Ne Tema ypoka KomuecTBo yacos [Hata [TporpamMMHOe copiep>kaHue OcHoOBHBbIE BU/IbI JeATe/TbHOCTH
n/n Bcero | KouTposnbhbie| [TpakTryeckue |13y 1€HHA 00y4aroLMXCst
paboThI paboThI

TEKyueCTb, CIOCOOHOCTh K
CcaM03aMbIKaHUIO,
TMOJTYTIPOHHUI[AEMOCTb.




HJeMoHcTpanmmn
Tabuib u cxembl: «CTpoeHne
MOJIEKYJT JIUTTU/IOB»

12 |[[HyxneuHoBbIe 1 0 0,5 4uepnens |HyknenHoBble kucioTel. IHK 1 | PackpeiBaTh cozepykaHue TepMUHOB U
kucnotel. JJHK 1 PHK. PHK. CTpoeHue HYK/T€HHOBBIX  |[TOHATHIA:
JIabopaTopHas pabora kucnot. Hykneotugpl. IlpuHipn | e30KCUPUOOHYKIeMHOBAsK KUC/I0Ta
«ccnegoBanye KomruieMeHnTapHocTu. [pasuno  |(JIHK),
HYKJ/IEMHOBBIX KUC/IOT, Yapradda. Ctpykrypa [JHK —  |puboHyknenHosas kuciora (PHK),
BbI/leJIEHHBIX K/IeTKaMH [IBOMHas Crpasib. HYK/IeOTH/I, HYK/1€031/[, a30THUCThIe
113 Pas/IAUHbIX MecToHaxX0XjeHue U OCHOBaHWUS, a/IeHUH, TyaHUH, I[UTO3UH,
OpraHoB»]] ouonornueckue dhyHkiuy JJHK. |TUMUH, ypalu/, KOMILIEMeHTapHbIe
Buasl PHK. ®yukiuu PHK B OCHOBaHusl, afieHo3uHTpUdocoar (ATD),
KJIeTKe. MakKpo3pruyeckas CBsizb, CEKBeHHpPOBaHue,
reHOMHKA, TPAaHCKPUIITOMUKA,
MPOTeOMHUKa. XapaKTepU30BaTh,
OTMChIBATh M CXeMaTUUeCKH U300paXkaThb
ctpoenue Hykneotuaa [JHK u nBoliHon
crivpamv THK, ceksenrposanue JTHK.
OnwuceiBaTh nporjecc pervmkauu JHK B
KJIeTKe U Ha3bIBaTh ero OMOI0ruyeckoe
3HaueHHWe. XapakTepr30BaTh (QyHKLUU
OHK.
Ne Tema ypoka KonuuectBo yacos Hara [IporpammHoOe copep>xaHue OCHOBHbIE BU/IbI A€STe/IbHOCTU
n/n Bcero | KouTposbable| [TpakTrueckue U3y 1€HUA 00y4aroLuxcst
paboThI paboThI

Pa3nuuats ctpyktypy U pyHkumu PHK.
OrnuceIBaTh NMpOLIECC TPAHCKPUIILIUA.

CpaBHUBaTh HyK/1enHOBbIe KucaoThl (JJHK
u PHK).




13

[[CTpoeHue u GpyHKIMU
AT®. [pyrue
HyKJ1eo3uaTpudocdatsl
(HTD)]]

0,5

SHezens

Ctpoenue mosieky/iel ATD.
Makpo3pruueckue CBsi3u B
MoJiekysie AT®. buonoruueckue
¢byukuyy ATO.
BoccraHoB/ieHHbIe [IepeHOCYUKY,
ux (QyHKLMY B K/eTkKe. [Jpyrue
Hykneo3sugrpudocdatel (HTD).
CekBennposaHue [IHK. Metozpl
TeHOMUKH, TPaHCKPUIITOMUKH,
TIPOTEOMUKHU.

emMoHcTpanuu

IToptperts!: [I)X. YOTCOH, P.
Kpuk, M. Yunkunc, P.
®paunknuH, ©. CanHrep, C.
[Ipy3unep.

Tab/HIbI U CXEMBI:
«HyknenHOBbIe KUC/IOTBI»,
«CtpoeHue Mosekyibl ATO».
Ob6opyzoBaHue: XUMUYeCKast
rocy/ia ¥ o6opy/joBaHHe.
JlaboparopHasi paboTa
«MccnenoBanne HyK/IeMHOBBIX

XapakTepu30BaTh 0COOEHHOCTH CTPOEHUsI
U pyHkiuu ATO.

/1

Tema ypoka

KommuecTBO uacoB

Bcero

KonTponbHbie
paboTHI

IIpakTueckue
paboThI

Hara

Hn3y4dyeHusd

[IporpammHoOe copepykaHuve

OCHOBHBIe BU/[bI [1eSITTBHOCTH
00yyaroImuxcs

KUCJIOT, BBbIJ|eJIeHHbIX U3 KJIEeTOK
Pa3/IMYHbIX OPraHU3MOB»

14

[[CekBeHMpOBaHUe
OHK. MeTtobl
FeHOMUKH,
TPaHCKPUITTOMUKH,
TPOTEeOMUKH ] ]

SHepens

CekBenupoBanue [JHK. Metozbl
reHOMUKH, TPAaHCKPUIITOMUKH,
TIPOTEOMUKH.

®opMyIMpoBaTh U 0OBSICHATH TIPUHIUIT
KOMIJIEMEHTapHOCTH U TPaBU/I0

Yapradda

15

[[MeTozpbl CTPYKTYypPHOM

SHepens

CrpyKTypHast 61oorusi:

PaCKprBaTL coJepKaHre TEpMHUHOB 1




omomoruu||

OroXUMHUeCKHE U
brodur3nyeckue ucce[0BaHUS
COCTaBa W MPOCTPAHCTBEHHOH
CTPYKTYPbl OMOMOJIEKYI.
ModenuposaHue cmpyKmypbl u
¢yHKyuli buomonexyn u ux
Komniekcos. KomnblomepHbiil
Ou3aliH U op2aHuyeckutlli cuHme3
OUOMOEeKY/ U UX HenpUPOOHbIX
aHanoeos

TIOHSITHIA:

MOZieTUpOBaHKe, KOMITbIOTEePHBIN JU3aiiH.
[TepeuncATh nepcrieKTUBHbIE
HarpaBJieHuUs] HAyYHbIX UCC/IeIOBaHUN B
CTPYKTYPHOM OMOIOTUH, paCKPbIBaTh UX
3HaueHue [I7isi MeJUL[UHbI U CeJIbCKOTO
X03511MCTBa

16 |[[Tumbl K1eToK. 1 0 6Henenst |Tumel K1eToOK: syKapuoTuyeckas |PackpbiBaTh cofepykaHue TepMUHOB U
TTpokaproTHYeCKast Y IPOKapuoTHUYecKasl. TIOHSITUIA:
K]'[eTKa]] CTDYKTYPHO-CI)YHKL{I/IOHEI JIbHbIE MMPOKapUOTHUUECKAs K/I€TKa, K/IeETOUHAs
o0OpasoBanus KineTku. CTpoeHue |CTEHKa, MypeuH, (pOTOCUHTeTUYECKHEe
TIPOKapUOTHUYECKOMN K/TeTKHU. MeMOpaHbI, (h/1are/uivH.
KnerouHasi cTeHKa Oakrepuii 1 |XapakTepu3oBaTb ()OPMY U pasMmepsl
apxeii. OCOOEHHOCTH CTPOEHMsI  |[IPOKAPUOTUYECKUX K/IeTOK; (DYHKL[UU
reTepoTpodHO 1 aBTOTPOGHOM |FeHeTUYeCcKoro arrapara IpoKapuoT
MPOKapHUOTUUYECKHX K/IeTOK. OnwuceiBaTh
Ne Tema ypoka KomuecTBo yacos [Hata [TporpamMmMHOe copiep>kaHue OcHoOBHBbIE BU/IbI eATe/TbHOCTH
n/n Bcero | KouTposnbhbie| [TpakTryeckue M3y 1€HHA 00y4aroLMXCst
paboThI paboThI

MecTo ¥ poJib IPOKAapUOT B
buorieHo3ax. J[eMoHCTpaIuu
Tabmuip! 1 cxembl: «CTpoeHue
5YKapHUOTUUeCKOM KIeTKU»,
«CTpoeHue MpOKapyuOTHUeCKOH
KJIeTKH»

TpOLIeCC CrIopooOpa30BaHusi, OTMeUAThb ero
3HaueHMe Ji/ist BbDKUBAHUS OaKTepuii rpu
yXyLLEeHUH YCIOBUN CyL[eCTBOBAHMUS.
OnuceiBaTh Pa3MHOKEHHE ITPOKAPHOT.
OLleH1BaTh MECTO W POJIb IIPOKAPHUOT B
OuoIeHo3ax




17 |[[CTtpoenue 1 0 0,5 6uenens | CtpoeHue U GyHKI[MOHUPOBaHUe |PacKpbIBaTh COZlepyKaHre TePMUHOB U
3yKapuOTUUeCKOU 5YKapUOTUUeCKOM KIeTKHU. TIOHSITUIA:
keTku. [IpakTryeckas [Tna3matryeckas MemOpaHa ria3MaTryeckasi MeMOpaHa
pabota «/3yuenue (mna3manemma). CTpykTypa (nna3maznemma), )XUAKOCTHOMO3anyHast
CBOMCTB K/IeTOUHORM n1a3MaTryeckoil MeMOpaHbl. Mo/ie/b, MeMOpaHHble Oe/Ku
MeMOpaHb»]] TpaHcnopT BeljecTs yepes (nepucdepuueckre, UHTerpaabHbIE),
TIa3MaTHUecKyro MeMOpaHy: TJIMKOKaIMKC, Anddy3usi, ocMoc,
naccuBHbIN (AUdPy3us, aKTHBHBIM TPAHCIIOPT, SHAOLUTO3,
obneruénnas guddysus), (baro1TO3, MUHOLIUTO3, IK30LIUTO3,
aKTUBHbIN (TTepBUYHBIN U K/IeTOUYHAasi CTeHKa, TI71a3MO/IeCMBbI,
BTOPUYHBIN aKTUBHBIN CHUMILIACT.
TPaHCIIOPT).
[TonmymnpoHUIIaeMOCTb MeMOpaHHI.
PaboTta HaTpUHKaIHeBOro
Hacoca. DHJOLIUTO3:
MMHOLMTO3, (haroLuTo3.
OK301[UTO3.
Ne Tema ypoka KonuuectBo yacoB Hara IIporpamMmmHoOe copiep>kaHue OCHOBHBIE BU/IBI IeSITE/IBHOCTH
n/m Bcero| KonTposbhbie| [TpakTiueckue |M3y1€HHA 00yuaromuxcst
paboTbl paboTbI
18 |[[IToBepxHOCTHBI 1 0 6uenensi |Knerounasi creHka. CTpyKTypa 1 |XapakTepru30BaTh 0COOEHHOCTU CTPOEHUS

armapat KaeTKu] |

(yHKL[MU K/IeTOYHON CTeHKH
pacTeHui, rpuboB.
JeMoHcTpanmmn

Tabmuubl u cxembl: «CTpoeHne
9yKapuOTUUeCKOW KJIETKU»,
«CTpoeHue KUBOTHOM KIeTKW»,
«CTpoeHMe pacTUTeIbHOU
KJIETKW».

O6opyioBaHMe: CBETOBOU
MHKPOCKOIT; MHUKPOIIperapaThbl
paCTUTeNbHbBIX, )KUBOTHBIX

Y QYHKI[UU 5YKapUOTHUYEeCKOU K/IeTKU;
TPaHCIOPT BellleCTB uepe3
T1a3MaTUYecKyro MeMOpaHy: MacCUBHBIN
Y aKTUBHBIN TPAaHCIIOPT; paboTy
Oe/TKOBKaHA/I0B; pab0OTy HaTPUMKA/IMEBOTO
HACoCa; CTPYKTYPY U (HDYHKLIUM KJIeTOUHOM
CTEeHKU pacTeHUi 1 rpuboB




KJIETOK.
[TpakTHueckast pabora
«/3yueHune CBOMCTB K/I€TOYHOU
MeMOpaHbI»

19 |[[OgHOMeMOpaHHbIe 1 0 0,5 7Hepens |Lutoruiasma. LiuTososns. PackpeiBath cofepkaHve TepMUHOB U
OpraHou/ibl KJIeTKH. LuTtockeneT. [IBrKeHue MOHATUN: LIUTOM/Ia3Ma, LUTO30/1b,
[TpakTryeckas pabora LUToIr1a3mMbl. OpraHoubI LIUTOCKeJIeT, KOMIapTMEeHTbl, OPraHOU/IbI,
«/3yueHue IBUKEeHUSI k/1eTk. OHOMeMOpaHHbIe sHAOIIa3MaThueckas cetb (3I1C),
LIUTOIL/Ia3MbI B OpraHoun/bl KJIETKH! armapar ["'onbKu, IM30COMBI, BaKyO0JIb,
pacTUTeNbHbBIX SHAOIVIasMaTh4eCKas CeTh prbOCOMBI, aBTOJIN3, BE3UKY/ISIPHBIH
KJ/leTKax»]] (SIIC), anmapat I'obaxy, TPAHCIIOPT, EPOKCHCOMBI, KJIeTOUHbIN

/IN30COMBI, X CTPOCHHE 1 COK, TYprop, MUTOXOHZIPHH, KPUCTHI,
¢yHKUMH. B3aMOCBsi3b IJIaCTU/IbI, XPOMOILIACTHI,
0/JHOMeMOpaHHbIX OPTaHOU/IOB
K/1eTkd. CTpoeHue rpaHy/IsIPHOTO
petukynyma. MexaHusm
HanpaeneHus 6enkoeg e SIIC.
Ne Tema ypoka KonmuecTBo yacos [Hata [TporpamMMHOe copiep>kaHue OcHoOBHBbIe BU/IbI JeITe/TbHOCTH
n/n Bcero | KoutponbHble| ITpakTiuueckue M3y 1€HAA 00y JaroIUXCst
paboThI paboThI




CuHTe3 paCTBOPUMBIX O€/KOB.
CHHTe3 K/IeTOUHBIX MemMbpaH.
I'napxuit (arpaHyIsipHBIN)
9H/0TI/Ia3MaTUUeCKUM
petukyayMm. CekpeTopHas
dbyHKIUs anmapaTa oK.
Mooucpukayus 6enkos 6
annapame I'0nb02xcu.
Copmupoeka benkoe 6 annapame
T'oabOstcu. TpaHCTIOPT BelljeCTB B
KJIeTKe. BaKyo/iu pacTUTe/NbHbIX
KJ1eToK. K/1leTOuHBIH COK.

Typrop.

NeUKOIIaCThl, XJIOPOTIaCThl, CTPOMA,
rpaHbl, TUIAKOW/, JTaMesijia.
XapakTepu30BaTh L[UTOI/Ia3My
3yKapUOTUUeCKON KJ/IeTKH;
K/1aCCU(UITUPOBATh OPTaHOW/IbI B
3aBUCUMOCTH OT 0cobeHHOCTel UX
cTpoeHusi (0iHOMeMOpaHHbIe,
JIBymMeMOpaHHbIe, HeMeMOpaHHbIe);
OTMCBIBAaTh PYHKIIMU Ka>KJOT'0 OPraHOUa
B KeTKe. OOBSICHATEL COOBITHS,
CBSI3aHHBIE C BHYTPUK/IETOUHBIM
TNvIeBapeHreM, ero 3HaueHue fiJisi
opranusMa. OTmMeuaTh 3HaUeHHe
LUTOCKeJIeTa; XapaKTepu3oBaTh ero
3/1eMeHThI (MUKPOTPYOOUKH,
MUKPO(hHUIaMEHTBI, IPOMEXKYTOUHBIE
(unamMeHThI), X POJIb B
JKU3HE/IesTe/IbHOCTH KJIeTOK U TKaHe!

20 |[[[TomyaBTOHOMHBIE 1 0 0,5 7Henens |[losyaBTOHOMHBIE opraHouAbsl  |PacKpbIBaTh COJepKaHhe TEpPMUHOB U
OpraHOU/Ibl KJIeTKHU: KJIETKU: MUTOXOH/PUH, TIOHSITHI: MUTOXOH/IPHHU, KPUCTEI,
MHWUTOXOHJPHWH, racTuzpl. IpoucxodcoeHue T/IaCTUbI, XPOMOTI/IACTHI, JIEUKOTL/IaCThI,
N1IaCTH/BIL. MumoxoHOputl u naacmuo. XJIOPOILIACThI, CTPOMA, FPaHbl, TUJIAKOU[,
JIabopaTtopHasi paboTa Cumbuozenes (K.C. aMesIIa.

«MccnepoBanue Mepeaickoeckuili, /1. Mapeyauc).
/1a3MoJv3a U CrpoeHue U PyHKLUU
Ne Tema ypoka KonuuectBo yacos ata [IporpamMmmHoOe copepxaHue OCHOBHbIE BU/[IbI AE€SITe/TbHOCTU
n/m Bcero | KouTposnbhbie| [TpakTrueckue |13y 1€HUA 00y JaroIUXCsl
paboThI paboThI




Jernia3Mo/r3a B
pacTUTEe/IbHBIX
KJIeTKax» ]

MUTOXOH/IDUM U NIACTU,
[TepBUYHbIE, BTOPUUHbIE U
CJI0>KHbIE TUIaCTUZbI
(hOTOCHHTE3UPYIOIIUX 3yKapHOT.
XJ/10pOMn/IacThbl, XpOMOIIACTHI,

JIEVKOT/IaCThl BBICIIUX PaCTeHUM.

Hemoncrpanuu [Toprpetsr: K.
C.

MepexxkoBckui, JI. Maprynuc.
Tabmuiipl U cxembl: «CTpoeHue
9yKapuOTUUeCKOW KJIeTKU»,
«CTpoeHre >KUBOTHOM KJ/IETKW»,
«CTpoeHue pacTUTenbHOU
KJIeTKW», «CTpoeHue
MUTOXOH/IPUM».
OOopy/oBaHMe: CBETOBOM
MHKPOCKOIT; MUKDOIIperiapaThbl
pPaCTUTEebHBIX, }KUBOTHBIX
KJIETOK.

IIpakTHueckas padora
«M3yyenuve fBUKeHUs
LMTOT/Ia3MbI B PACTUTEJIbHBIX
K/IeTKax».

XapakTepu30BaTh OMUCHIBATH (PYHKLUU
Ka)KJJOT0 OpraHou/ia B KJIeTKe

21

[[HememOpaHHbIe
OpraHouibl KIeTKu]]

7Henens

HememOpaHHbIe OpraHOW/IbI
kieTku CTpoeHue U GyHKLUN
HeMeMOpaHHBIX OPTaHOU/IOB
K/1eTKU. PUOOCOMBI.

ITpomedicymouHble purameHmnl.

PackphbIBaTh CO/lep>kaHe TEPMHUHOB U
TOHSATUIN: pubOCOMa, MOJTUCOMa,
MHUKDPOTPYOOUKH, TyOy/IMH, K/I€TOUHBIM
LIeHTp (LileHTpOoCOMa), LIEeHTPUOJIH,

n/n

Tema ypoka

KommuecTBo uacoB

Bcero

KoHTpoJibHbIe
paboThI

[IpakTHueckue
paboThI

Lara
H3yueHHUs

[TporpaMmMHOe cofiepyKaHue

OCHOBHBIE BU/IBI /I€ATETBHOCTH
00yJaroIuXxcst




MukpodunameHTbl. AKMUHOBble
MUKpoguiameHmbl. MblllieUHble
KJIeTKU. AKMUHO8ble
KOMNOHEeHMbl HEMbILUEYUHbIX
K/1emok. MUKpOTpyOOuKH.
Krnertounsiii 1jeHTp. CTpoeHue 1
JBIDKEHUE KTYTUKOB U peCHUYEK.
MUKpPOTPYOOUKH [IUTOT/IA3MBI.
Lentpuosns. benku,
accoyuupoB8aHHble ¢
MuKpogurameHmamu u
MuKkpompyboukamu. MomopHble
Oenxu.

JdemMoHCcTpanmu

Tabmuupl U cxembl: «CTpoeHUe
JKUBOTHOM KJIeTKW», «CTpoeHue
pPacTUTEIbHOW KJIeTKU»

LeHTpocdepa, KXTyTUKH, peCHUUKH,
Ga3anbHOe Tefblie. XapaKTepu30BaTh
HemMeMOpaHHbIe OPTaHOW/bI KIIeTKU, UX
cTpoeHue U (PYHKIUK

22 |[[CTtpoenue u pyHKumu | 1 0 8uepnens |fxpo. Obosouka sizpa, PackpeiBaTh cofepkaHve TEpMUHOB U
sappal] XPOMATHH, KapHUOIIa3Ma, TIOHATHI: AZIPO, AZlepHas 000/I0UKa,

AAPBILIKH, UX CTPOEHHE U si/lepHble T0pkl, HyK/eorsiasMa
yHKUMM. S epHblii Ge/KOBbIit (kapuorniasma), TeHOM, XpPOMaTHH,
MaTpuKC. TIpocTpaHCcTBeHHOE 9YXPOMATHH, TeTePOXPOMATHH, S/PBIIIIKO,
pacroyioKeH1e XxpoMOCoM B XPOMOCOMBI, LIeHTPOMepa, KUHETOXOp,
MHTep(asHOM s/pe. SYXPOMATHH |y yoroypri e BKITIOUEHHS. XapakTepr30BaTh
M reTepoXpoMaTHH. beski KJIETOYHOE $1JpO KaK LIeHTP yTpaB/ieHust
XpOMaTHHa — TUCTOHBI.
uHamuKa siiepHOY 000JIOUKH B
MUTO3e. f1iepHbIi TPaHCIIOPT.
KnetouHble BK/IHOUEHUSI.

Ne Tema ypoka KonuuectBo yacoB Hara IIporpamMmmHoOe copiep>kaHue OCHOBHBIE BU/IBI IeSITE/IBHOCTH

n/m Bcero| KoaTposbhbie| [TpakTiueckue [M3y1€HHA 00yuaromuxcst

paboTbl paboThI




HJeMoHcTpanmmn
Tabuupl 1 cxemsl: «Sapo»

JKU3HeJ|esITe/IbHOCTBIO KIIeTKY;
reHeTUYeCKHWH anmapaT KJIeTOK 3YKapHroT,
cTpoeHue U QYHKLIMKA XPOMOCOM.
OnuceiBaTh CTPYKTYPHI si/ipa U UX
B3aUMOCBSI3b C OPraHOU/IaMH I[UTOT/Ia3MbI

23 |[[CpaBHUTeMbHAS 1 0,5 0,5 8negens |CpaBHUTe/IbHAS XapaKTepUCTUKA | XapaKTepr30BaTh TUIIbI KIIETOK 3yKapUOT:
XapaKTepPUCTHKA KJIeTOK K/IETOK 3yKapHOT (PaCTUTe/IbHOM, |paCTUTe/bHAs, )KUBOTHAs!, TPUOHast.
9yKapuoT. YKUBOTHOM, TPUOHOM). CpaBHUBaTh Mexy co00ili cTpoeHUe 1
JlaboparopHasi pabota JleMoHCTpaLUH JKU3HEIeSITe/TbHOCTh 3YKapUOTHUECKUX
«I/IBY‘IEHI/IE CTpOeHUA Ta6J'II/ILU)I U CXeMBbI: «CTPOQHI/IE KJIETOK U POJIb ITPOKapPUOT B 6HOL[€H03<':1X
KJIETOK pa3/InyHbIX 3yYKapUOTUUeCKOU KIIeTKW»,

OpraHu3MoB» ] ] «CTpoeHue )XKUBOTHOM KIIETKW»,
«CTpoeHue pacTUTeTbHOU
K/IeTKK».
OOopy/aoBaHMe: CBETOBOM
MHKPOCKOIT; MUKDOIIperapaThbl
PacTUTENIbHBIX, )KUBOTHBIX
KJIeTOK.
JlaGopaTopHas pabora
«/I3yuyeHre CTpPOeHHs KJIeTOK
Pa3/IMYHbIX OPraHU3MOB»

24 |[[Accumunsiys v 1 0 8Hegens |AccUMUISALNS U AUCCUMUIISLMS — PacKpbIBaTh Co/lepyKaHue TEPMUHOB U
JTACCUMWISILIUS — JIBe JIBe CTOPOHBI MeTabo/IM3Ma. TIOHATHI: 00MeH BelecTB (MeTabou3M),
CTOPOHBI MeTaboIM3Ma. Turb! 06MeHa BeLecTs: accumMwisaLys (aHabom3m), Um
Turnbl peructpanum. aBTOTPODHBIT U reTepoTpodHbIiL. |[I1ACTUYECKI 0OMeH, IUCCHMUIALIS
Jlaboparopxasi pabota YuacTre KUC/I0po/a B 06MeHHbIX | (KaTabossm),

«M3yuenue Tporeccax. JHepreTHYecKoe
Ne Tema ypoka KonuuectBo yacos Hata IIporpamMmmHoOe copepxaHue OCHOBHBIE BU/[IbI A€SITeTbHOCTU
n/n Bcero | KouTtponbHbie| ITpakTuueckue U3y 1€HAA 00y JaroIUXCsl

paboThI

paboThI




KaTaJuTHUUeCKOU
aKTUBHOCTU (pepMeHTOB
(o nposiBeHuto
amusasbl UK

obecrieueHue KIeTKU:
nipeBpaitieHre AT® B 0OMeHHBIX
rporeccax. /leMoOHCTpanuu
TabMLIBI U CXeMBI:

WA SHEpPreTUUeCKuii 0OMeH, aBTOTPO(bI,
reTepoTpodbl, aHa3POOBI, a3pO0OHI,
(hepMeHTbI, aKTUBHBIN 1[eHTp, CyOcTpaTHas
CrierupUIHOCTh, KohepMeHThI, beTKu-

Karasasbl)»]] «DoTOCHHTE3Y, aKTUBATOPbI U OeNKUUHTUOWUTOPBI.
«DHepreTUUecKuii 0OMeH», [MepeuncnsaTb 0cO6eHHOCTH
«buocuHres 6enka», «CTpoeHHe |[171aCTUYECKOTO U SHepPreTUuecKoro
tbepmeHTa», « XeMOCHHTE3». obMeHa B K/IeTKe; YCTaHaB/IMBaThb
OGopyaoBaHHe: CBETOBOU B3aMMOCBSI3b MeX/y MJIaCTUYeCKUM U
MMKPOCKOIT; 000py/[0BaHe /i1 [9HepreTUuecKuM 0OMeHOM.
TIPUrOTOB/IEHUS MTOCTOSHHBLIX M |Pa3nuuarh TUIbl 0OMeHa BelllecTB:
BpeMeHHbBIX MUKPOTIPeIapaToB. |aBTOTPO(HBIN U reTepoTPOdHbIi.
JlaboparopHast paboTa [Toka3bIBaTh pOJb KUC/I0PO/Ja B 0OMEHHBIX
«/3yuenne KaTaauTHIECKOU npotieccax. Cxemaruuecku n3obpaxarb
aKTUBHOCTH (pepMeHTOB (Ha CTpoeHue (epMeHTa.
npy¥Mepe amusiasbl Win
KaTasasbl)».
25 |[[depmeHTaTHBHBIM 1 0 0,5 9Henenss | PepMeHTaTUBHBIN XapaKTep CTaBUTH 3KCIIEPUMEHT I10 BbISIBJIEHUIO
XapakTep KJIeTOUHOIro peakLyii KJIeTOUHOT0 KaTaJMTUUeCKOW aKTUBHOCTH
benka. JlabopaTtopHast MeTabosm3ma. @epMeHTBI, UX MepOKCHAa3bl, aMUIa3bl, OObSICHITD
pabota «/3yueHue CTpOeHHe, CBOIMCTBA U MeXaHW3M |[10JTyueHHbIe pe3y/bTaThbl
(hepMeHTaTHBHOIO nevictBusi. KoepmeHThL.
paciiernieHust Otnnuusi pepMeHTOB OT
NepoKcH/ia BOJOpO/ia B
Ne Tema ypoka KomnuectBo uyacos Hara [IporpammHoOe cofepykaHuve OcCHOBHBIE BU/IbI [eSITe/IbBHOCTU
n/n Bcero | KonTposnbHasbie| [IpakTryeckue M3y 1€HHUA 00yyJaroIuXCst
paboTbI paboThI

pacTUTe/IbHBIX U
>KMBOTHBIX KIeTKax» ||

HEOpraHUUeCKuX
Karanm3aropos.. JlabopaTopHast




pabora «/3yueHue
(hepMeHTaTUBHOTO
paclierieHust TIepoKCHza
BO/IOPO/IA B PaCTUTE/TbHBIX U
YKUBOTHBIX K/IETKaX»

26 |[[benku-akTUBaTOPHI U 1 0 9Hepens |besnKu-akTUBaTOPBI U OtnuuaTh pepMeHThbI OT HeopraHUUeCKUX
6eTKU-UHrUOUTOPHI] ] 6eTKUMHTMOUTOPBI. 3aBUCUMOCTD |KaTaIM3aTOPOB U OTIPe/IeNISITh UX POJib B
CKOPOCTU (pepMeHTaTUBHBIX (yHKI[MOHUPOBAHUU JKUBBIX CUCTEM, B
peaki[uii OT pa3/IMUHBIX AKTOPOB MPOMBIIIIEHHOCTH, B MeIULIVHE, B
MOBCEeHEBHOM >KU3HU UesioBeKa.
27 |[[ABTOTpPOdHBII TUT 1 0 9Henesnst |[IepBUUHBIN CUHTE3 XapakTepu30BaTh MIaCTUUECKU 0OMeH
obMeHa BerriecTB]] OpraHMYeCcKuX BeIeCTB B K/IeTKe, | KaK 3Tamn o01jero o6MeHa BellecTs;
cobbITHs (hoTOCHHTE3a (peakLiui CBeTOBOM
1 TeMHOBO# (ha3); poJib XJIOPOIIaCTOB B
ripoiiecce poTOCHHTE3a.
28 |[[PoTocuHTe3]] 1 0 10nepesnst (DoTocuHTe3. AHOKCUTeHHbIN U |PacKpbIBaTh COZlepyKaHre TePMUHOB U
OKCHUI'€HHBIN (POTOCUHTE3 Y TIOHATHH:
axTepuit. CBeTocobuparomte  |POTOCHHTE3, (ha3bl GpOTOCHHTE3A
MUFMEHTEI ¥ TUIMeHTE] (cBeToBas1, TeMHOBast), GOTOMU3,
peaxijOHHOr 0 LieHTpa. Posb (ocpopunpoparve, (UK
X/IOPOIIACTOB B MPOILIECCe KanbBunHa, HA/I®+ (mepeHOCUYMK
tdoTocunTe3a. CBeToBas U BOJOPOAA).
Ne Tema ypoka KonuuectBo yacos Hara IIporpamMmmHoOe copep>xaHue OCHOBHBIE BU/IBI [IeSITE/IbBHOCTH
n/m Bcero| KonTposbHbie| [TpakTrueckue [M3y1€HHA oGyuarormxcs

paboThI

paboThI




TeMHOBasi a3bl. DoTOABIXaHKE,
C3-, C4- u CAM-Ttumnsbl
tdoTocunTesa. [IpoAyKTUBHOCTD
dboTocuHTe3a. BiusiHue
pa3/nyHbIX (aKTOPOB Ha
CKOpPOCTb (POTOCHHTE3A.
3HaueHue (POTOCUHTE3a.

BbISIBASATE MPUUMHHOC/IEICTBEHHbIE CBSI3U
MeXX/ly TIOTJIOIeHHeM COJTHEUHOM SHepruu
XJI0POGUIIOM U CUHTe30M Mosiekys1 AT®.
CpaBHMBaTh UCXOJHBIE BEILleCTBa,
KOHEeYHbIe NIPOJYKThI U YCI0BUS

HemMoHCcTpalu
IToptpertsr: . ITpuctiy, K. A.
Tumupsses.
TabuLbI U CXeMbI:
«DoTrocuHTe3»
29 |[[XemocuHTe3. 1 0 0,5 10nenensi| XemocunTe3. PasHooOpasue PackpbiBaTh coziepykaHyie TePMUHOB U
JlabopaTtopHasi paboTa OpraHU3MOB-XeMOCHHTETHKOB:  |TIOHSTHIN: XeMOCHUHTE3.
«CpaBHeHHe Tpo1IeccoB HUTpUbUIMpyiue baktepud, |OOBSICHUTH CYIITHOCTh XeMOCHHTE3a,
dboTocuHTe3a U »Kesie300aKkTeprn, cepobakTepyu, |PaCKpbIBaTh ero 3HaueHue B Ouocdepe.
XeMOCHHTe3a»|] BOJIOpPO/Hble OakTepuu. 3HaueHue [IpUBOAUTH MPUMEDEI
XeMOCHHTe3a. JIeMOHCTpanuu | XeMOCHHTe3UPYIOIMX OaKTepuit
ToptpeTsr: C. H. Bunorpackuii, |(HATprGULKMpytoLue 6akTepuu,
T. A. 3aBap3uH. )Kerne300aKTepHuH, cepobaKTepuH,
TaG/ MBI 1 CXEMBI: BOZIOPO/IHBbIe DAKTEpUH) U
<<CDOTOCI/IHTE3>>, «XeMOCHHTE3» XdPaKTePU30BaATh UX XU3HEeAeATe/IbHOCTh.
30 |[[AHaspobHbIe oprafbl. | 1 0 10nenens |J/TabopaTopHasi pabora CoCTaB/ATb ypaBHEHHS PeaKIvi
Buzipl 6poykeHusl. «CpaBHeHHue IpoLieccoB XeMOCHHTe3a.
JlaboparopHasi pabota (hoToCHHTE3a U XeMOCHHTE3a»
Ne Tema ypoka KosmuecTtBo yacos [Hara IIporpammHoOe cofepykaHue OcHOBHBIe BU/bI [1€ATe/IbBHOCTH
n/n Bcero | KouTposnbhsie| [IpakTryeckue M3y 1€HHA 00yJaroLMXCst
paboThI paboThI

«CpaBHeHue TpoL[eCcCoB

CpaBHUBaTh XeMOCHHTe3 C (POTOCHTE30M




OpoykeHUsT U

obirectBa»]]

31 |[[A3pobHbieopraHsl. 1 0 11uemesnsi| AHa3poOHBIe OpraHu3Mbl. Bubl |PacKphiBaTh CO/iepyKaHKe TEPMUHOB U
STarbl OposkeHust. I1poAyKThl OPO’KEHHUS |MOHATHIA: STAllbl SHEPreTUYeCKOro obMeHa
SHEepreTUUeCcKoro Y MX UCII0J/Ib30BaHKe Ye/I0BEKOM. |— TI0ArOTOBUTE/IbHBIN, 0@CKUC/TIOPOIHBIN
obmena]] AnaspoOHbIe MMKPOOPTaHU3MBbI  |(aHa3pOOHLIi), KUCIOPOAHbI (a9pO6HKI);

Kak 00beKTbl GHOTEXHOIOTUU M | riuKoIn3 OpoykeHue, OUOIOTHUECKOe
BO30yzuTen 6os1e3Hei. oKHc/IeHHe (IpixaHue), UK Kpebca,
A>pO0OHEIe OpraHU3MbL. JTalbl | okyc/TeNnbHOE dbochopunpoBanue,
SHepreTHyeckoro obmexa. TIPOTOHHBIN TPAZINEHT, TIPOTOHHAS
[ToaroTOBUTE/NBHBIN 3TATl. ATPDcHHTazA.
I'makonm3 — beckuciopojHoe I[TepeuncisaTs 0COGEHHOCTH
PACIIETIIEHNE ITFOKO3BI. SHEpPreTUYeCcKoro 00OMeHa B K/IeTKe.
brosoruieckoe OKUCIeHHe, WM | Oycpipath STarbl SHEPreTHYeCKOro
K/IETOYHOE AbIXaHHUE. Ponb o6MeHa (TTO/JrOTOBUTENLHBIH,
MHUTOXOHZIpHH B TIpOLIeCCax 6eCKUCIOPO/HbIH, KUCIOPOHBIN) 1
OMOI0rMYeCKOr0 OKUCTIeHHUS. CPABHUBATH HX MKy COBORA.
Hukyeckye peakLjuy. XapaKkTepu30BaTh PeaKLUy TIMKO/IN3a,
OxucurenbHoe OpOXKeHHsl, KITeTOYHOTIO [JbIXaHMsl.
dhochopunvpoBaHre. JHeprus
MeMOpaHHOTr0 rpalieHTa
TIPOTOHOB.

Ne Tema ypoka KomnuectBo uacos Hara [IporpammHoOe cofepykaHuve OCHOBHBIE BU/IbI [1eSITe/IbBHOCTU

n/m Bcero| KoaTposbhbie| [TpakTiueckue [M3y1€HHA 00yuaromuxcst

paboThI paboThI




32 |[[Oneprus 1 0 11uepens |Cunte3 AT®: paboTa POTOHHO | Y CTaHAaB/TMBATh B3aUMOCBSI3b MEXKY
MeMOpaHHOTO AT®-cuHrassl [IpeumyiniectBa | [JIMKOIM30M, K/IETOUHBIM JbIXaHUEM U
rpajueHTa MpoTOHOB. a’pobOHOro MyTH 0OMeHa BelleCTB|CUHTe30M MoJjieKy1 AT®.

Cunte3 AT®: pabota riepe]; aHa3pOOHBIM. CocTaB/sITb ypaBHEHMUsI OCHOBHbBIX 3TaroB
MPOTOHHOM IddekTUBHOCTD JHEpPreTHUeCKoro oOMeHa B KJIeTKe.
AT®cunTa3sbi]] SHepreTUUeCKoro obmMeHa. PaccuuTeiBaTh 3HepreTUyecKyro
HNemoHCTpauyu 3 PeKTUBHOCTD IJIMKO/IM3a U
IToprpetsl: B. A. DHrensrapar, |0nonornueckoro okucaeHus. HasesaTe
1. MuUTuen. HCXO/IHbIe BellleCTBa, KOHEUHble IPOYKThbI
Ta6MLBI ¥ CXEMBL: Y YCJIOBUSI IPOTEKaHUsI peakLui
«OHepreTUyecKii 06MeH>. JHepreTuueckoro oomMeHa. CpaBHMBATh
JlaGoparopHas pa6oTa SHepreTUYecKyr 3(pPeKTUBHOCTD
«CpaBHeHHMe MPOIeCCoB 0eCKHCIOpPOTHOTO Y KUC/IOPOTHOTO 3TAroB
GPOKEHHS H [IbIXAHHS» KOHeuHble npo,quTbi Y YCJIOBUSI
MpOTeKaHHWsl Peakijvii SHepreTUuYecKoro
oOMeHa 3HepreTuueckoro obmMeHa

33 |[[Peakijuy MaTpU4YHOIO 1 0 11Henensi | Peakuiy MaTpUYHOTO CMHTe3a. |PackpeiBaTh CcoziepkaHrue TEPMUHOB U
cuHTe3a]] [TpyHLIAIT KOMITZIEMEHTapHOCTH B |TTOHSITUI: TeH, TeHeTUUeCKU KoZi, KOZIOH

peakLysaX MaTPMYHOr0 CUHTe3a. |(TPUIIeT), CTOM-KO/JOHbI, MaTpPHIIa,
Peanu3saius HacieCTBeHHOU MaTpUUHbIMA cuHTe3, TpaHcKpunims, PHK-
vHdopmaluu. I'eHeTUUeCKUi
KO/I, er0 CBOMCTBA.

Ne Tema ypoka KonuuecTBo yacos [Hata [TporpaMMHOe copiep>kaHue OcHoOBHBbIe BU/IbI J€SITe/TbHOCTH

n/m Bcero | KouTtponbHbie| ITpakTuueckue M3y 4€HAA 00y JaroIUXCst

paboThI

paboThI




To/IMMepa3sa, MPOMOTOP, CIIIAMCHHT,
WHTPOH, 9K30H. XapaKTepu30BaTh
peakivy MaTPUUHOTO CUHTEe3a, CBOWCTBA
reHeTHUeCcKoro Koza.

34 |[[TpaHcKpumus — 1 0 12nepens | TpaHCKpUTILIVSL — MaTPUYHbBIN OrnuchIBaTh 3Talbl TPAHCKPUITLIUU U
MaTPUUHBIA CHHTE3 cuHTe3 PHK. IIpuHIuIibL TPaHC/IALMH; YCTAHABIMBATh B3aMOCBSI3b
PHK]] TPAHCKPUIILWMN: MaTpPUUHBIX PeakLii B K/IeTKe;

KOMII/IEMEHTAPHOCTb, CXeMaTHUYeCKH U300pa)kaTh MaTpHUUHbIE
aHTHHaPa””e”bHOCTé’ peakLiy TPAaHCKPUIILMM U TPaHC/IALMM.
ACUMMETPUHHOCTE. L.O3PEBARNE | payyiary, Gromornueckue 3ajaun Ha
MatpuuHbix PHK B
o orpejiesieHue 10C/e0BaTeIbHOCTU

9yKapuOTUUYeCKOH KJIeTKe.

nykineotuzos JHK u MPHK, nipumenss
Hekopupyromme PHK.

3HaHUS O peakLUsiX MaTPUUHOTO CUHTe3a,
HJeMoHcTpammn

reHeTUYeCKOM KoZie, IPUHLMITe
IToptper: H. K. KoJbLoB. KOMIL/TeMeHTaPHOCTH
Tabnuipl U cxemsl: «bruocuHTe3
Oeska», «I'eHeTHUEeCKHH KO/»

35 |[[TpancssLus u ee 1 0 12nenens | TpaHoisys U eé stanbl. Yuactue PacKpbIBaTh COZepKaHve TEepPMUHOB U
yTansl]] TpaHcnopTHeIX PHK B TIOHATUN:

O6uocuHTe3e Oesika. Y C/I0BUs TpaHCIALUSA, aHTUKOA0H, TPHK,
brocuHTe3a Oenka. amuHoanun-TPHK-cunTeTasa (kogasa),
KopmposaHie aMMHOKHC/IOT. nompu6ocoMa (romcoma).
Posb pubocom B GrocuHTe3e XapakTepr3oBaTh CBOMCTBA
Genka. reHeTUYeCKOro Ko/a.
JeMoHcTpanun
Ne Tema ypoka KonuuectBo yacos Hata IIporpamMmmHoOe copep>xaHue OCHOBHBIE BUIBI IeSITe/IbBHOCTH
n/n Bcero | KouTposbhbie| [TpakTrueckue M3y 1€HUA 00y4aroLuXCst
paboThI paboThI




Tabmuipl U cxembl: «bruocuHTe3
Oeska», «I'eHeTHUeCKHM KO/»

OnuceIBaTh 3Tarbl TPAHCISALMU U
CcXeMaTWUeCKH U300pa)kaTh MaTPUUHbBIE
peakiMy TPaHC/ISALUY.

Permiath 6uosioruyeckue 3a/lauu Ha
oripesiesieHVe aHTUKOAOHOB TPHK,
10oC/1eJ0BaTe/IbHOCTU aMUHOKUC/IOT B
MoJieKyie 6eska, PUMeHsIsl 3HaHUS O
peakLysaX MaTPUUHOIO CUHTe3a,
reHeTUYeCKOM Ko/ie, pUHLIUIIe
KOMIIJIEMEHTapHOCTHU

36 |[[KogupoBaHue 1 0 12uenensi KomupoBaHvue aMUHOKUCIIOT. PellaTh OMO/IOrMUeCKHEe 3a7jauM Ha
aMHHOKHUCJIOT. Posib Posib pubocoM B buocHHTE3€ onpezeseHre aHTUKOA0HOB TPHK,
pubocom B GoCHHTE3€ Oeska. T10C/IeZI0BATe/TbHOCTH aMHUHOKHC/IOT B
beskal] JleMoHCTpaLyu MosieKyJ1e Gesika, TIPUMEHsIs 3HaHUs O

Tabmuubl U cxembl: «broCHHTe3PeaKLUsAX MaTPHUYHOIO CHHTe3a,
Oestka», «I'eHeTHUEeCKHH KO/» reHeTUYeCKOM KoZie, IPUHLMIIe
KOMIIJIEMEHTapHOCTH

37 |[[Opranusanusi reHoMa 1 0 13uepens |CospemeHHble npedcmasneHusi 0 | PackpbiBaTh COZiep>KaHHe TEPMUHOB U
Y IPOKapHoT 1 cmpoeHuu 2eHo8. OpraHu3alys | [OHATHI: oreparop, ONepoH, CTPYKTYPHbLI€E
5yKapuor]] I€HOMa y IpOKaproT U SYKapHOT. |reHsl, TPOMOTOP, peripeccop. ONuChIBaTh

Perynsiys akTHBHOCTH T€HOB Y CTPYKTYPY FeHOMa [POKAPHIOT;
NpoKapyoT. I'MrioTesa ONepoHa |y qnaxrepusosath paboTy MHAYLMGENBHOTO
(®. XKaxob, XK. Maro). 1 perpeccrbelbHOTO OMepoHa.
MonekynsipHble mexaHu3mbil
3KCnpeccuu 2eHo8 y 3yKkapuom.
Posb xpomamuHa 6 pe2ynsayuu

Ne Tema ypoka KonuuectBo uacoB Hata [TporpammHoOe cojiep>kaHue OCHOBHbIe BH/IbI IesiITe/TbHOCTU

n/n Bcero | KontposbHbie| [TpakTrueckue U3y 9€HAA 00yUaroIMXCs

paboThI

paboThl




pabombl 2eHo8. Perynsiys
00MeHHBIX TIPOLIECCOB B KJIETKeE.
KrneTtounelii romeocras.
[JeMoHcTparmmn

Tabmuipl U cxembl: «BrOCUHTE3
Oeska», «I'eHeTHUeCKHH KO/»

Bh11es1ITh CTPYKTYPHYIO U PEry/ISITOPHbIe
YyacTu reHa 3ykapuot. CpaBHUBATh

TIPOLIECCHI SKCTIPECCHU T'eHOB Y TTPOKapUOT

Y 3YKapuoT. XapaKTepru30BaTh FUIIOTE3Y
ortepoHa (®. XKako0, XK. MaHo).
OnwuchIBaTh MeXaHU3M MOAePyKaHUST
KJIETOYHOT'O rOMe0CTasa

38 |[[MonekynsipHbie 1 0,5 13Hegens | TpaHcisius U e€ sTanbl. Yuactue PackpeiBaTh COfepykaHre TepMUHOB U

JaTuMKU 3KCIIPeccruu TpaHcnopTHeX PHK B TIOHATUM:
TeHOB Y 3YKapuoT]] BrocuHTe3e 6enka. Y C1oBUs TPaHC/ISILUsL, aHTUKO/10H, TPHK,

6uocuHTe3a beska. amuHoauun-TPHK-cuHTeTasa (kogasa),
noiuprubocoMa (ToyIMcoma).
XapakTepr30BaTh CBOMCTBA
reHeTU4YeCcKoro Koza.
OnuchIBaTh 3Tarbl TPAHC/SILUN U
CcXeMaTUUYeCKH U300pa)kaTh MaTPUUHbBIE
peakLy TPaHC/ISALUH.

39 |[[Bupycbl — 1 0 0,5 13nepensi |Bupycel — Hek/ieTouHble popmbl |PacKpbiBaTh Cofilep>KaHKe TEPMUHOB U
BHEK/IeTOUHbIe ()OPMbI JKU3HU ¥ 00/UraTHbBIE TIapa3UThl. |IOHSITHI: BUPYC, BUPHOH, CeP/ILIeBHHA,
JKU3HU U 00/IMraTHble CTpoeHue TIPOCTBIX U CJIOXKHBIX — |KarlCuz, oOpaTHasi TPAHCKPUIILIS,
11apasHTRL BUPYCOB, PeTPOBUPYCOB, peTpoBUpYChI, bakTepruodar, BUpyC
Mpakruueckas pabora 6akTeprodaros. JKu3HeHHbIl UMMYyHO/epuLIITa

yukn /THK-codepacawjux
Ne Tema ypoka KonuuectBo yacos Hara IIporpamMmHoOe copep>xaHue OCHOBHBIE BU/IBI [IeSITE/IbHOCTH
n/m Bcero| KontposbHbie| [TpakTrueckue |M3y1€HHA oGyuarorymxcs

paboThI

paboTEI




<<CO3,Z[(:1HI/IE Moe/n

supycos, PHK-codepacawjux

yenoBeka (BUY), npupogHoouaroBbie

BUpYyCa»]] gupycos, bakmepuogazoe. vH(peKMU. XapaKTepru30BaTb BUPYCHI,
Obpamnas mpaHckpunyus, peTpoBUPYCHI U OakTeprodaru Kak
pesepmasa, uHmezpasa. BHYTPUK/IETOUHBIX TTapa3UTOB ITPOKAPHOT
Buoungpopmamuka: unme2payus |u sykapuot. M3narath rUnoTessl
u aHanu3 601bWUX MACCUBOB 5BOJIIOLMOHHOTO TPOUCXOXKIECHUS
(«bigdata») cmpykmypHbix BHMPYCOB.

Ouo102UUeCKUX OaHHDIX. OmuchIBaTh MEXaHU3M B3aUMO/IeHCTBUS
JeMoHCcTpanuu BHpYCa U K/JIeTKH, UH(EKIIMOHHBIN
[Toptper: [I. Y. IBaHOBCKMUIA. BUPYCHBIN MPOILieCC.

Tab/MULIBI U CXeMBI:

«['eHeTHueckuit Koz,

«Bupychb», «bakTeprodaru»,

[TpakTryeckast pabora

«Co3zanue MoJieny BUpyca»

40 |[[BupycHsbie 1 0 14nenensi|BupycHsie 3aboeBaHust Ha3biBaTh BUpyCHBIe 3a00/1eBaHUs,
3abosieBaHus UeioBeKa, YeJI0BeKa, )KUBOTHBIX, paCTeHUH. |BCTpevarolecs y yejoBeKa: IpUMIl,
JKUBOTHBIX, PaCTeHHUH] ] CIina, COVID-19, couuanbHbie |KieleBoi sHIedanur, renatut, COVID-

Y MeIULIMHCKYE TIPO0JIeMBI. 19, CITA.

CobsrofaTe npaBu/a NOBe/IeHNS B
OKpy>Karollleld TpUPO/IHOM Ccpefie, Mep
Npo(UIaKTUKNA pPacCpOCTpaHeHUs!
BUPYCHBIX 3a00/eBaHMi (B TOM umcC/Ie
BYuHpekiyn)

Ne Tema ypoka KomnuectBo uyacos Hara [IporpammHoOe cofepykaHuve OcCHOBHBIe BU/[IbI 1eSITe/IbBHOCTU

n/n Bcero | KouTtponbHble| ITpakTuueckue |13y 1€HAA 00yyaroIXCs

paboThI paboThI
41 |[[HaHOTEXHOJIOTUH B 1 0 14nenensi |HaHOT@XHOMOTMM B OHMOJIOTHY U | XapaKTepru30BaTh MeXaHU3MbI

OMoJIOrnU U
MeauirHe]|

MeauLHe. [IporpaMmupyeMbie
¢byskun 6e1KoB. CriocoObI

BEepPTHKA/JIbHOW Y TOPU30HTAIbHON
riepeZjauyl BUPYCOB; 3a00sieBaHus




JI0OCTaBKH JIeKapCTB.

JKUBOTHBIX U PaCTeHUH, BbI3bIBaeMble
BHPYCaMHU.

42 |[[’Ku3HeHHbIN LUK 1 0 14nenens |KneTouHbll LUK/, €ro nepyuosbl U|PackpeiBaTh COflepykKaHe TEPMUHOB U
KJIeTOK] ] perynsauus. VinTepdasa U MUTO3. |OHATHIA: K/IETOUHBIA LUK/, MHTepdasa.

OcobeHHOCTH MPOLECCOB, [TepeunciATh NEPUO/BI JKU3HEHHOTO
TPOTEKAIMX B HHTep(ase. LIMK/Ia KIeTKH ¥ XapaKTepr30BaTh
[ToaroToBKa KIeTKU K Jie/IeHUI0. MPOTeKaFoIIHe B HUX MPOLECCHI
[IpecuHTeTHUECKUI
(MOCTMUTOTHYECKHU),
CUHTETUUEeCKUN U
TOCTCUHTETUUeCKUA
(MpeMUTOTHYeCKUI) TepUO/bI
yHTep(da3sbl.
JMemoHcTpanuu Tab/UL[bI
Y CXeMbI:
«KU3HEHHBIN [TUK/T KJTeTKW»,
«MuT0o3»

43 |[[MatpuuHbIi CUHTE3 1 0 15nHenens |Martpuunsbiii cuate3 [JHK — PackpbiBaTh coZiepykaHrie TePMUHOB U

OHK]] perviikanus. [IpyuHOMIIBL MOHATUM: peruKauus (peAyIiMKaLys),

pervmkarnyu JTHK: KOMIIJIEMEHTapHOCTb,
KOMII/IEMEHTapHOCTD, aHTunapauiensHocTs, JJHKnonmvmepasa,
T0/IyKOHCePBATHBHBIN CHHTE3, TejioMepa, pelvIMKalMOHHas BUJIKa,
AHTHNAapa//IebHOCTh. MeXaHu3M |y hovocoma, XpoMOCOMHBIH HaGop,
peruivkauyu JHK. HYK/IEOCOMBI,

Ne Tema ypoka KomuectBo yacos Jara IIporpamMmHoOe copepykaHue OcHOBHBIe BU/ibI [1€ATEe/IbBHOCTH

n/n Bcero | KouTposnbhbie| [TpakTrueckue |13y 1€HHUA 00y4aroLuXCst

paboThI paboThI




CeCTPUHCKHEe XPOMaTH/bl, LIeHTpOMepa,
KapUOTHUII, TaryIOWIHbIA U TATVIOUJHbIN
Habop XpOMOCOM, TOMOJIOTHUYHbIE
XPOMOCOMBI, TI0JIOBbIe XPOMOCOMBI.

44 |[[XpoMOCOMBI. 1 0 0,5 15Hegens | XpomocomMbl. CTpoeHUe XapakTepr30BaTb CTPOEHKUE XPOMOCOM,
JlabopaTopHasi paboTa xpomocoM. Tenomeps! 1 KapUOTHUIIOB OPraHX3MOB.
«/3yuyeHne XpoMoCcoM TesioMepasa. XpOMOCOMHbIH [Tepeunc/iATh NPUHLIUIILL PerIMKaLuu
Ha TOTOBBIX HabOP K/IETKH — KapHOTHIL IHK u f1aBaTh UM cojiepKaTelbHYyI0
MUKpOIpernapaTax»]] JIMITON/HBIN U TarIoN/HbIH XapakTepuCTUKy. OnucelBaTh MeXaHU3M
HabOpPbI XPOMOCOM. permkaruu JTHK.
I"oMo/1oruyHeIe XPOMOCOMBL. CxeMaTryecKy u300pakaTb CTpOeHHE
IIo/10BBIE XPOMOCOMBL. MeTaga3HOM XPOMOCOMBI.
Hemoncrpatyn Tabuup! 1 Pa3MuaTh XpOMOCOMBI Ha
CXeMbL MUKporpernaparax U MUKpogoTorpapusax
«KW3HEeHHbIN LUK K/IeTKW»,
«CTpoeHne XpOMOCOM»,
«Perukauusa JTHK».
O6opy/i0BaHME: CBETOBOU
MHKPOCKOIT; MUKPOIIpernaparbl:
«MMUTO3 B KJIeTKaxX KOpellka
JIyKa».
JlabopaTopHast paboTa
«/3yyeHrie XpOMOCOM Ha
TOTOBBIX MUKpOIIperapaTax»
45 |[[denenue kneTku — 1 0 15Heena | [lesieHUe KJI€TKU — MUTO3. PackpeiBath cofepkaHve TepMUHOB U
MUTO3] ] Ctaguu MUTO3a U TTOHSITUI: MUTO3,
Ne Tema ypoka KosinuectBo uacos Hara [IporpammHoOe cofepykaHuve OcCHOBHbIe BU/[IbI [eSITe/IbBHOCTU
n/m Bcero| Kontposbhbie| [TpakTiueckue [M3y1€HHA 00yuaroLuxcst
paboTbI paboThI




TPOUCXOJSIINE B HUX TPOL[eCCHI.
Twurnel MuTO3a. JleMoOHCTpaLumn
TabmuLIbI ¥ CXEMBI:
«KU3HEHHBIN LUK/ KJTeTKW»,
«CTpoeHre XpoMOCOM»,
«Permukanusa JHK», «Mutos».

npodasa, Metadasa, aHadasa, Tesodasa,
KapHOKHHEe3, [IUTOKUHEe3, BePeTeHO
Jenenusi, MeTaasHasi TIaCTUHKa,
6opo3na genenus. [lepeuncisTh
10C/Ie/I0BaTeTbHOCTh CTa/Iuii MUTO3a U
OTMCHIBATh MIPOUCXOZSIIHEe Ha HUX
TIPOIIECCHI

46 |[[Tumbl KneToK. 1 0 0,5 16Henenst| KapuokuHes ¥ LIMTOKUHE3. CpaBHuBaTh 0COO€HHOCTH MTPOTEKAHUS
KapuokuHes u buonoruueckoe 3HaueHve MUTO3a B PaCTUTE/IbHBIX U JKUBOTHBIX
LINTOKHHE3. muto3a. ObopyaoBaHue: KJ/IeTKax.

JlaboparopHast pabora CBETOBOW MUKPOCKOIT; OOBSICHATH OMOIOTUECKUNA CMBICTT
«HabmozieHre MyuTO3a B MUKpomnpenapaTsl: «MuTos B MMUTO3a.
g;?iﬁ:ﬁ;{;;gja ;H%TKaX KOpeIlKa JTyKa». PasnuuaTh cTagyuu MUTO3a Ha
COTOBBIX aboparopHast pabora MHKpoTMpernaparax ¥ MUKpogoTorpadusx
«HabmofeHre MUTO3a B K/1eTKax
MUKpOMpenaparax)»]] KOHUMKAa KOpellka JyKa (Ha
TOTOBBIX MUKpOTIperiapaTax)»

47 |[[Perynsuus 1 0 16Hepens |Perynsauys MUTOTUYECKOIO PackpeiBaTth cofepkaHve TEpMUHOB U
JKU3HEHHOT 0 LIMKJIa LJMK/Ia K/IeTKH. TIOHSITHI: aronTo3, rnpoaudeparys,
KJ/IeTKH] ] [TporpamMmupyemas KietouHast | quddepeHIpoBKa.

rubesib — aromnTos3. XapakTepr30BaTh peryJisiLuio
KJieTouHoe /1po, XpOMOCOMBI, ~ |MUTOTHUUYECKOI'O LIUK/I1a K/IeTKHU.
(YHKIMOHA/IbHAsi TeHOMHKa. OOBsICHITH OUOIOTUYECKUI CMBICIT
MexaHu3mbl npoaugepayuu, 3arporpaMMHpOBaHHOM K1eTOUHOM
ougpepenyuposku, cmapenus u |rubeny — anonTosa.
eubenu knemok. «Llucpposas
Ne Tema ypoka KonnuectBo uacos [Jara [TporpammMmHoOe cofiepkaHue OcHOBHbIe BU/IbI [1eSTe/TbHOCTU
n/n Bcero | KouTposnbhbie| [TpakTryeckue M3y 1€HUA 00y4aroLMXCst
paboThI paboThI




Kjiemka» —
buouHpopmamuueckue mooenu
¢hyHKYUOHUPOBAHUS KAEeMKU.
JemoHcTpanuu TaO/HI[bI

U CXEeMBbI:

«KW3HEHHBIH 1UK/T KITIeTKN»,
«CTpoeHne XpOMOCOM»,
«Permukanusa IHK», «Mutos»

YcTaHaB/IMBaTh B3aMMOCBSI3b MeXxXay
rOMEeO0CTa30M KJIeTOK U UX TH0esibio

48 |[[Opranusm Kak 1 0,5 16uemenst|bruonornyeckoe pasHoobpasue  |PacKphiBaTh CO/Iep)KaHKe TEPMUHOB U
efuHoe 1eoe]] opranu3MoB. OJJHOK/IETOUHbIE,  |[TOHATHI: OpraHKW3M, OpraH, OpraHesiibl,

KOJIOHHMa/IbHbIe, MHOTOK/IETOUHBIE|cyicTeMa OpraHoB, arapar,
opraHu3Mbl. OcobeHHOCTH (byHKIMOHA/IbHAS CUCTEMA, TOMEOCTas3.
CTPOEHHS 1 )KH3HE/IeATENLHOCTH | [TepeuyciaTh CTPYKTYPHO-
OAHOK/IETOUHBIX OPraHU3MOB. (GyHKLMOHATbHbIE UAaCTH O/JHOK/IETOYHBIX,
E;EZ?S;Z?;EE’;?;}DH 6b1, KOJIOHHAJ/IbHBIX, MHOI'OK/IETOUHBIX U
OHOK/IETOUHBIC BOZIOPOCTH, MHOT'OTKaHEeBbIX OPraHU3MOB.
[IpyTHe POTUCTBL. XapakTepu30BaTh 0COOEHHOCTH CTPOEHUS
KOJIOHHA/TbHbIE OPTAHH3MBL, Y JKH3He/lesTelIbHOCTH OJJHOKJIETOUYHBIX
B3aMOCBSI3b YacTeli OpPraHW3MOB, KOJIOHHUA/TbHBIX,
MHOTOK/IETOUHOTO Opranusma.  |MHOTOK/IETOUHBIX i MHOTOTKAHeBBIX
TKaHW, OPraHbl U CUCTeMbl opranusmMoB. CpaBHMBATh MeXXy Cco00i
opraHoB. OpraHusM Kak eguHoe |OAHOK/IETOUHbIE, KOJIOHHA/IbHbIE,
nesoe. [omeocras. MHOT'OKJIETOUHbIe U MHOTOTKaHeBbIe
HemoHcTpauyu Tabuiis! 1 OpraHM3MBl
CXeMBI:
«OHOK/IeTOYHBIE BOZOPOCIN»,
«MHOTrOK/1eTOYHbIE BOZJOPOC/IN»,

Ne Tema ypoka KomnuectBo yacos Hara IIporpammHoOe copepykaHuve OcCHOBHBIE BU/IbI IeSITe/IbBHOCTU

n/m Bcero| KonTposbhbie| [TpakTrueckue [M3y1€HHA 00yyaromuxcst

paboTbl paboTbI

«BakTepun», «ITpocTeiiime»,
«OpraHbl [JBETKOBBIX PaCTeHUN»,




«CucTteMbl OpraHoB
M03BOHOYHBIX KUBOTHBIX»,
«BHyTpeHHee CTpoeHUe
HaCeKOMBIX».

O6opyaoBaHMe: CBeTOBOM
MHKPOCKOIT; MUKDPOIIperapaThl
O/IHOKJIETOYHBIX OPraHU3MOB;
JKVBbI€ 5K3eMIISIPbl KOMHATHBIX
pacTeHuit; repbapuM pacTeHUH
Pa3HbIX OT/e/I0B; BIaXKHbIe
TrpernapaThl )KUBOTHBIX

49 |[[TkaHu pacTeHUil. 1 0 0,5 17nepnens |Tkanu pacrenuit. Turbl PackpeiBaTh cofepkaHve TepMUHOB U
JIabopaTopHas pabora pacTUTe/bHbIX TKaHei: TIOHSTHUI: TKaHb, STMKEepPMUC, TPOOKa,
«/3yueHue TkaHel obpasoBaresibHasi, TOKPOBHAA,  |KopKa, 1y6, peBecyHa, JpeBeCHHHbIe
pacTeHuii»]] NpoBoJsLasi, 0CHOBHasA, BOJIOKHA, JTyOsIHbIe BOJIOKHA, COCY/IbI,

MEXaHW4eCKas. OC86eHHOCTH KaMeHHCThIe KJIeTKH. XapaKTepr30BaTh
CTpOeHHUs, QYHKLMH 1 THITbI PACTUTETbHBIX TKAHEi:
PACrIO/IOXeHUs TKaHeH B OPraHaX | 6na30parembHas, MOKpOBHas,
PACTEHHH. TPOBO/SIlIasi, OCHOBHAs, MeXaHUUecKas;
Aemonctpanun Tabmaup! Mepeuync/IsiTh 0COOEHHOCTH UX CTPOEHUS U
1 CXEMBL. BBINOJIHAEMbIE (QYHKLMH
«TkaHu pacreHuii», «OpraHsl
L[BETKOBBIX PAaCTeHUI»,
«KopHeBbIe CUCTEMBI»,
«Ctpoenue crebssi», «CTpoeHue
JIMCTOBOM MJIACTUHKWY.

Ne Tema ypoka KosmmuecTtBo yacos [Hara IIporpammHoOe cofep>kaHue OcHOBHBIe BU/bI [1eATe/IbHOCTH

n/n Bcero | Kontposnbhsie| [TpakTryeckue M3y 1€HHA 00yYaroLMXCst

paboThI paboThI

OGopyaoBaHHe: KUBbBIE
9K3eMILISIPbl KOMHATHBIX
pacTeHui; CBeTOBOM MUKPOCKOTT;
MUKpOIIpernaparhl TKaHeu.




JIaGopaTopHas padoTa
«/3yueHue TKkaHel paCcTeHUN»

50 |[[TkaHu )KUBOTHBIX U 1 0 0,5 17Hepenst TkaHU )KUBOTHBIX U Ue/ioBeKa.  |PacKpbIBaTh COjiepKaHre TEpPMUHOB U
yesioBeKa. Tunbl )KUBOTHBIX TKaHeM: TIOHATUMN: TIUTENINHN, CeKPeT, MbllIeyHble
JlaGoparopHast pabora 3MuTeNuanbHas, BOJIOKHA, HEMPOH, HEeHUPOIJISI.
«M3yueHue TKaHel CcoeIMHUTe/IbHAs!, MbIIIeYHas], XapakTepr30BaTh TKaHW KUBOTHBIX U
JKUBOTHBIX»]] HepeHas. OcobeHHOCTH uesIoBeKa:

CTpoeHus1, PyHKLMI U SMUTe/Na/NbHasA, COeJUHUTe/IbHAS,
pacro/ioyKeHus1 TKaHeM B opraHax |MblllleyHasi, HepBHasl; [1epeuncIiaTh
JKUBOTHBIX U YeJIOBeKa. 0COOEHHOCTH X CTPOEHUS U BbITOJIHSIEMbIe
JeMoHcTpanun byHKIM

Tabmurpl v cxembl: «TkaHu

JKUBOTHBIX», «CKe/leT yeyioBeKa»,

«[InieBapuTebHas CUCTEMa»,

«KpoBeHOCHast cucTemay,

«/IpIxaTenpHas cuctemar,

«HepsHas cucrema», «Koxa»,

«MpllIeyHas cucteMar».

O6opyoBaHMe: CBETOBOU

MUKPOCKOIT; MUKPOTIpernaparhbl

TKaHewu.

JlaboparopHas paboTa

«/3yueHne TKaHel KUBOTHBIX»

51 |[[Opransbl. Cuctembl 1 0 0,5 17nenens |OpraHsl. BereratuBHble U PackpbiBaTh coziepykaHyie TePMUHOB U
OpraHoB. reHepaTUBHbIE OPTraHbl TIOHSITUI: OpraH,

Ne Tema ypoka KomnuectBo uacos Hara [IporpammHoOe copepykaHue OCHOBHbIE BU/IbI [eSITe/IbBHOCTU

n/n Bcero | KouTponbHble| ITpakTuueckue |13y 1€HAA 00yyaroIXCs

paboThI paboThI




JIabopaTopHasi paboTa
«/13yuyeHre opraHoB
I[BETKOBOT'O
pacTeHus»]]

pacteHuii. OpraHbl U CUCTEMBI
OpraHoB XKUBOTHBIX U YeJIOBeKa.
@YHKLMM OPraHOB U CUCTEM
opraHos. [lemoHcTpanuu
Tabnuiipl U cxembl: «OpraHbl
L|BETKOBBIX PACTE€HUI»,
«KOopHeBble CUCTeMBI»,
«Ctpoenue ctebnsi», «CTpoeHHe
JINCTOBOM MJIAaCTUHKW», «CKemeT
yesioBeKa», «lIvieBapurenbHas
cucreMa», «KpoBeHocHas
cucTeMa», «/pixarenbHas
cucTemMa», «BbienvrenbHast
cucrema», «HepBHasi cuctema,
«OHJIOKDUHHAs1 CUCTEMAa».
O0OopyoBaHUe: >KUBbIE
9K3eMIUISIPbl KOMHATHBIX
pacTeHuii; Tepbapuu pacTeHUH
PasHbIX OT/eJI0B; CKeJleThl
I1I03BOHOYHBIX; KOJIJIEKL[UU
0€eCro3BOHOUHBIX )KUBOTHBIX;
BJIa)KHbIe Tperaparbl )KUBOTHBIX,
CKeJleT yeJjioBeKa.
JlaboparopHas paboTa
«/3yueHune OpraHoB LIBETKOBOI'O
pacTeHus»

KOpeHb, 1o0eT, 1IBETOK, T/I0f, CeMs,
TIOJIOBBIE >KeJIe3bl, TI0JIOBbIE TTPOTOKH,
KOITy/ISTUBHBIE OPTaHbl, CHCTEMbI OPT'aHOB.
XapakTepu30BaTh BereTaTUBHbIE U
reHepaTUBHbIE OPraHbl PACTeHUH,
COMaTHYeCKue U PeryJisiTOpHble OpPraHbl
JKUBOTHBIX; TT€PEUHC/ISITE 0COOEHHOCTH MX
CTPOEHUSI ¥ BBIMOJTHSIEMbIe (DYHKILH.
YcTaHaB/IMBaTh B3aUMOCBSI3U MEXKY
CTPOEHHMEM OPTaHOB U UX (DYHKLIUSIMH.
Pa3muath BUZBI TKaHEH, OpraHbl U
CHCTEeMbI OPTaHOB, B TOM UHCJIe Ue/IOBeKa,
Ha MHMKpOTperapaTax, B/laKHbIX
ripemiaparax, repoapusx u
MUKpodoTorpadusx, Tabamiax, MoAemsax U
MYyJIsDKax

52 |[[Onopa Tena 1 0 18Hepgenst Omnopa Tesa opranu3mMoB. Kapkac |PackpeiBaTh cofepkaHie TEpMUHOB U
OpraHusMos|| pacteHuii. CkeseTsl TIOHATUN: OTIOPHbBIE
Ne Tema ypoka KonuuecTBo yacos [Hata [TporpaMMHOe copiep>kaHue OcHoBHBbIe BU/IbI J€ATeTbHOCTH
n/n Bcero | KouTposnbhbie| [TpakTryeckue |13y 1€HUA 00y4aroLuXCst
paboThI paboThI




O/JJHOK/IETOYHBIX U
MHOTOKJIETOYHBIX )KHUBOTHBIX.
Hapy>kHbIl 1 BHyTPeHHUU
ckesiet. CTpOeHUE U TUTTBI
CoeMHEeHUST KOCTe.
JeMoHCTpanuu

Tabsurpl u cxembl: «CTpoeHMe
crebssi», «CTpoeHue TMCTOBOM
IJIACTUHKW», « CKe/leT ueoBeKa».
OOopyaoBaHMe: CKeJeThl
TI03BOHOYHBIX; BJ/Ia)KHbIE
TriperapaThbl )KUBOTHBIX; CKeJIeT
yesIoBeKa; PaKOBUHbI
MOJUTFOCKOB; KOJIJIEKLIUA
HaCeKOMBbIX, UTTIOKOXKUX

CHCTeMbI, 000I0UKHY KITeTKH, (hPUOPUIBI,
KapKac, Hapy>KHbIU CKesieT (XMTUHOBBIN
MOKPOB), TUAPOCTaTUUECKUI CKeJleT,
BHYTPEHHUI CKesleT, KOCTU (JJ/IMHHbIe,
KOPOTKHe, TVIOCKHE), Coe/IMHeHUsT KOCTeH,
HeTO/IBWKHbIe (I1IBbl), TOTYTIO/|BUKHbIE,
MOABWKHBIE (CyCTaBbl), OTAe/IbI CKeeTa
MO3BOHOUHBIX )KUBOTHBIX: Ueperl, 0CeBOU
ckeseT (T103BOHOUHUK, TPy/Hast KJIeTKa,
X0p/ia), Mosica KOHeUHOCTeH, CBOOOHbBIe
KOHEUHOCTH.

OnuckiBaTh HapY>KHbIM U BHYTPEHHU
CKeJleThbl )KUBOTHBIX, CTDOEHHE U THUIIbI
CcoeJIMHEeHUST KOCTe.

YcraHaBnIMBaTh B3aUMOCBSI3U MEXY
CTPOEHHEM OTIOPHBIX CUCTeM U UX
(GYHKUMAME B OpraHusme.

53 |[[[dBwxenue 1 0 18nepesns | [IBUyKeHUe OpraHUu3MOB. PackpeIiBaTh cofiep>kaHre TEpMUHOB U
OpraHu3MOoB] [Br>KeHUe OHOK/IeTOUHbBIX TIOHSTUN: BI)KeHUe, IBUraTebHbie

OpraHu3MoOB: aMé6ouIHOe, opraHesuibl, IBWbKeHUe MPOCTeNIINX
JKTYTUKOBOE, peCHUUHOe. (amébougHOe, KXTYTUKOBOE, PECHUUHOE),
[IB>KeHHe MHOTOKJ/IETOUHBIX JIBU)KeHUe pacTeHuk
pacTeHUi: TPOMTM3MbI U HaCTUH.

Ne Tema ypoka KomuecTBo yacos [Hata [TporpamMmMHOe copiep>kaHue OcHoBHBbIe BU/IbI JeITe/TbHOCTH

n/n Bcero | KouTposnbhbie| [TpakTryeckue |13y 1€HHA 00y4aroLMXCst

paboThI paboThI




[IB>KeHHe MHOTOKJIETOYHBIX
JKUBOTHBIX U UejioBeKa:
MbIllleuHast cucteMa. Peduiekc.
CKesleTHbIE MBIIILIBI U UX paboTa.
JMemoHcTpanuu Tab/UL[bI

Y CXEMBI:

«O[JHOK/IeTOUHbIE  BOZOPOCIIN»,
«ITpocreiimme», «CTpoeHue
MBI, «MBbIlIeuHast

cucTemMa»

(Tpomnu3Mbl, HACTUU), MBIIIIEUHbIE CUCTEeMBI
(cokpartuTe/bHbIe BOJIOKOHIIA, KOYKHO-
MYCKYJIbHBIM MEIIIOK, CKeJleTHast
MYCKyJIaTypa), CKeeTHasi MbILII[a
(MBIIIIeUHOE BOJIOKHO, MUOGMUOpUIIa),
BBICIITHE JIBUTATe/IbHBIE TIeHTPhI, paboTta
MBILLL] (JBUraTe/bHasi, COMaTUUecKasi),
MBIIlIEYHOEe YTOMJIeHHe.

XapakTepr3oBaTh BUIbl JBHKEHUS
O/THOKJIETOUHBIX ¥ MHOTOKJ/IETOUHBIX
OpraHu3MOB.
OnwuchiBaTh  CKeJIeTHbIE

MBIIIIBI W KX

pabory.

Y cTaHaB/IMBaTh B3aUMOCBSI3b MEXKY
CTPOEHUEM OTIOPHBIX CUCTEM U
JBWKEHUSIMU OPTraHU3MOB

54 |[[TIuTaHue 1 0 18Hepens | [TutaHre opraHU3MOB. PackpeIiBaTh cofiepkaHre TEpMUHOB U
OopraHusmos]] [ToroieHre BO/IbI, YIAEKKC/IOr0 |[IOHATUN: TUTaHue, MUILeBapeHue,
rasa ¥ MUHepa/bHbIX BeIleCTB  |[MIljeBapUTe/ibHble BaKyOJIy, KUIeuHast
pactenusiMu. [Tutanue T0JIOCTh, THITIeBapUTe/IbHasK TPyOKa,
JKUBOTHBIX. BHYTPUIONOCTHOE 1 |NMIL[eBapUTe/IbHbIN TPAKT,
BHYTPHK/IETOUHOE MHIIeBapeHue. |[1iljeBapUTe/TbHbIe JKeJle3bl,
TuIeBapyTe/IbHbIe COKU.
No Tema ypoka KomuecTBo uacoB Hata [TporpaMMHOe cofiep>KaHue OcHOBHbIE BU/IbI AeSITeTbHOCTH
n/n Bcero | KouTposnbhbie| [TpakTryeckue |13y 1€HHA 00y4aroLMXCst
paboThI paboThI




55 |[[TIuTanue 1 0 19Henens [Turanrie MO3BOHOYHBIX XapakTepy30BaTh [MUTaHUE KUBOTHBIX;
IT03BOHOYHBIX JKUBOTHBIX. OTe/IbI BHYTPMIIOJIOCTHOE U BHYTPUKJ/IETOYHOE
JKUBOTHBIX. TMULL[eBAPUTE/IbHOIO TPAKTa. nviieBapeHye. Pa3muaTth Ha U300payKeHUSIX|
[TueBapuTenbHas [TuieBapyTebHBIE JKejle3bl. (cxemax, Tab/UIIAX, MyJIsKax) OT/Ie/TbI
CUCTeMa yejioBeKa] ] [TuieBapuTeibHas cucTemMa TMUIIeBapyUTeIbHOTO TPAKTa U

4esIoBeKa. MUIIeBAPUTEIBLHYIO CUCTEMY Ye/IOBeKa.
HemoncTtparyu TabuLb U Y cTraHaBMBaTh B3aUMOCBSI3U MEXIY
CXEMBL: CTPOEHHEM OPraHOB IHII[eBAPEHUS
«KHILIeYHOIT0/I0CTHBIEe,

«IIneBapuTesibHas CUCTeMa»,

«CxeMa nUTaHUs paCcTeHU».

O6opy10BaHKe: )KUBbIE

9K3eMILISIPbl KOMHATHBIX

pacTeHwuit; 00opyZoBaHUe [Ist

JleMOHCTPALUU [IOYBEHHOI'0 U

BO3/lyILLIHOTO IUTaHWsI PaCTeHUH,

paciieryieHust Kpaxmasna u 6enkon

MoJ, fieficTBUeM (pepMeHTOB

56 |[[[Jpixanue 1 0 19nepens |[Ipixanue opraHusMoB. JlbpixaHue |PacKpbiBaTh COZlepKaHue TePMUHOB U

OpraHu3MogR]] pacteHuii. [IbIxaHye )XUBOTHBIX. |[IOHATUM: [ipIXxaHue, AU dy3us, KoXKHOe

Huddysus rasos yepes JIbIXaHWe, OpraHbl IbIXaHusl, AblXxaTe/IbHble
TOBEPXHOCTH KJIETKU. Koyxkaoe ABYDKEeHHs, AbIXdTe/IbHBIM LEeHTP, JiIerOUHbIe
npixaHue. JlpixaTenpHas 06BEMBI, )KU3HEeHHas! EMKOCTb JIETKUX.
TOBepXHOCTh. JKabepHoe U
JIETOYHOe [IbIXaHue.

Ne Tema ypoka KonuuectBo yacos ata [IporpamMmmHoOe copepxaHue OCHOBHbIE BH/JIbI A€SITe/TbHOCTU

n/n Bcero | KouTtponbHbie| ITpaktruueckue U3y 4€HAA 00y JaroIUXCsl

paboThI paboThI

57 |[[[dpixanne 1 0 19nenesns | [IbixaHue [I03BOHOUYHBIX XapakTepr3oBaTh JbIXaHUe paCTeHUl;

T03BOHOYHBIX JKMBOTHBIX U YesIi0BeKa. JIbIXaHNe )KMBOTHBIX U YesloBeKa.

>KUBOTHBIX U uesioBeka]]

OBOJIIOLIMOHHOE YC/IOKHEeHUe
CTPOeHUs JIETKUX T03BOHOYHBIX

OmnuchIBaTh IBOTIOLIMOHHOE YC/I0KHEHHEe
CTPOEeHHUs1 JIETKUX




JKUBOTHBIX. ,Z[I:IX&TEIILHaH
CrCTeMa Uye/IOBeKad.

58 |[[Tpancnopt BemjectBy| 1 0 20Henens | TpaHncnopt Bell[eCTB y |PackpbiBaTh Cofiep)KaHre TePMUHOB U

opraHusmog]] OpraHusmoB.  TpaHCIIOPTHBIE |[TOHSTUI: TPAHCTIOPT BEL[eCTB, TPAHCTIOPT Y
cuCTeMbl pacTeHUW. TpaHCIOPT |pacTeHuii, KpOBEHOCHAs CUCTeMa
BEIIeCTB Y KMBOTHBIX. JKUBOTHBIX, KDOBB, I71a3Ma, (hopMeHHbIe
JeMoHCTpanuu 3/IeMeHThI, KpoBOOOpallleHue, Kpyru
Tabsuiel U cxeMbl: «OpraHsl KpOBOOOpaIieHus, Cep/ieuHbI [TUKI,
I[BETKOBBIX PACTeHUI», mimpoobparttienue, muMda, TUMbaTHUECKHe
«KopHeBble cucTeMbl», cocyapl, muMbaTHyeckue y3/ibl, BHyTPEeHHSS
«Ctpoenue crebnsi», «CTpoeHue/Cpesja OpraHrMsma. XapakTepru3oBaTh
JTUCTOBOM TUIAaCTHHKN, TPaAHCIIOPT Bell[eCTB Y PACTeHUU U

0eCro3BOHOYHBIX KUBOTHBIX.

59 |[[KpoBeHocHas cucTema| 1 0 20uegens |KpoBeHOCHas cucteMa U eé OrnucbiBaTh KPOBEHOCHYIO CUCTEMY
ITI03BOHOYHBIX opraHbl. KpoBeHOCHast CCTeMa  |)KUBOTHBIX M ue/ioBeKa. Pa3inuars Ha
JKUBOTHBIX U YesioBeka]] MO3BOHOYHBIX )KUBOTHBIX U n300paXkeHusX (Cxemax, TabJuIax,

uesioBeka. Cep/uie, KpOBEHOCHBIE |y jigykax) KPOBEHOCHYIO U JIMM(aTHUECKYHO
COCy/AbL M KpOBb. Kpyru CUCTeMy ue/ioBeKa.
KpoBooOOpalreHusl.
OBOJIOLIMOHHBIE YCI0KHEHHUS
No Tema ypoka KomuuecTBo uacoB Hata [TporpaMMHOe cofiep>kaHue OcHOBHbIe BU/IbI eSITeTbHOCTH
n/n Bcero | KontposbHbie| [TpakTrueckue U3y I€HAA 00yUaroIMXCs
paboThI paboThI

CTPOEHUsI KPOBEHOCHOM CHUCTeMBbI
TI03BOHOUHBIX KUBOTHBIX. PaboTa
cepALia U eé peryJsLus.
«KpoBeHOCHas cucrtemar,
«KpoBeHOCHbIe CUCTEMBI

TTO3BOHOYHBIX >XMBOTHBIX»

YcraHaBIMBaTh B3aUMOCBSI3U MEXY
CTPOEHHEeM OPraHOB KpOBOOOpallieHust U UX
(GYHKUMSAMY B OpraHusme




60 |[[Bbizenenue y 1 0 20Hepens |Boigenenue y opraHvi3moB. PackpbiBaTh coziepykaHyie TePMUHOB U
opraHu3smos]] Bbijie/ieHre y pacTeHuid. TIOHATHIA:

BhiziesieHre y )KUBOTHBIX. Bbl/leJIeHHe, IyTTaLus, JIMCTOoMaZ,
CoOKpaTuTe/TbHbIe BaKyOJIU. COKpaTHTe/bHbIe BaKyOJ/I1, U3BUTbIE
OpraHsb! BblZe/IeHVL. KaHaJ/IbL{bl, 3B€3/1UaThle KJIeTKH,
OuUIbTPALs], CEKPeLHs U BbI/le/TUTe/IbHBIE TPYDOOUKH, Ma/bIUrHeBb!
0GpaTHOe BCAChIBAHKE KAK COCYyZibl, TOYKH, MOYETOYHUK, MOYEBOM
MeXaHM3MBbI paGOThI OPraHOB My3bIpb, HE(PPOH, MOYa. XapaKIepI/ISOBaTI:
BblZe/eHusi. CBsi3b 1010CTH Tejia |[TPONECC BRIAGIEHIS y PaCTEHNHN 1
C KPOBEHOCHOM U JKUBOTHBIX.
BBIZ/IUTENbHOM CHCTEMAMH. PasnmuuaTh Ha U300paXkeHUsIX (Cxemax,
BrizesieHue y mo3BOHOYHBIX Tab/IMLAX, MYJIsDKAX) BbIAETUTE/bHYHO
JKUBOTHBIX U YesioBeKa. [Touku. |CHCTEMY HE/I0BEKA.
Crpoenrie 1 PyHKIOHIpoBaHKe | OTIMCEIBATH MEXaHN3M (YHKIIMOHUPOBAHHS
HedpoHa. Obpa3zoBaHre MOUH Y HedpoHa; mporiecc 06pa3oBaHKsA MOYM.
yejioBeKa. JleMoHCTpanuu YcTaHaBnvMBaTh B3aUMOCBSI3U MEXY
TabmuLbl ¥ CXeMBbI: CTPOEHHeM OPraHOB BbIJje/IeHUsI U UX
«BblgenuTenbHas cuctema» (yHKUMAMU B OpraHusMe

Ne Tema ypoka KonuuectBo yacos ara [IporpammHoOe copepxaHue OCHOBHBIE BU/IbI [AE€SITe/TbHOCTU

/1 Bcero | KouTposnbhbie| [TpakTryeckue |13y 1€HUA obyuarormxcst

paboThI paboThI
61 |[[3amuTa y 1 0 21Hepens |3aliyUTa y opraHusMoB. 3aiura y |PackpeiBaTh CoZiep>KaHue TEpMUHOB U
OpraHusmos]] O/JHOKJ/IETOYHBIX OPTaHU3MOB. MOHATUM: KarlCysa, S3HA0CIopa, LIUCTa,

Criopbl 6aKTepHit U LUCTBI
MPOCTeNIINX. 3aluTa y
MHOTOK/IETOUYHBIX PaCTeHUH.
Kyrukyna. Cpescrsa nacCUBHOU
Y XMMUYEeCKOM 3all[UThI.

@OUTOHLW/IBL.
3aiyra y MHOTOK/IETOUHBIX

KYTHKYJa, CpeJICTBa MTACCUBHOM 3allUThI,
Cpe/iCTBa XUMUUECKOM 3aIllUThI, KOXKHbIE
MOKPOBBI, UMMYHUTET, UMMYHHasi CUCTEeMa,
aHTUTeH, aHTUTeJIO.

YcTaHaBIMBaTh B3aUMOCBSI3U MEXKY
CTPOEHWEM OPraHOB 3allUThI U UX
byHKLMSIMU B




JKUBOTHBIX. [TOKPOBBI U UX
MPOM3BO/HbBIE. 3aluUTa
opraHv3Ma oT Oose3Heil.

JleMOHCTpanuu
Tabmunpr 1 cxembl: «Koxa»,
«mmyHUTeTY, «CTtpoeHue

CTe6JIH», <<CTpoeHI/Ie JINCTOBOU
ITIJIACTUHKU»

opraHusMe

62 |[[MIMmyHHasi cuctema 1 0 21Henens |IMMyHHas cucTeMa yesioBeka. | XapakTepy30BaTh BUbI 3aL[UThI Y
yesioBeka]] KseTouHbI! ¥ rymMopabHbIN O/THOK/IETOUYHBIX ¥ MHOT'OK/IETOUHBIX

UMMYHHUTET. BpOXIEHHBIN 1 opraHrn3aMoB. OnuckIBaTh CTPOEHUE
MPUOOPETEHHBIN CrIELUPUUECKUH |K0KHBIX TIOKPOBOB M UX NPOU3BO/HBIX.
MMMyHHTeT. Teopus Pa3mnuath Ha n300pakeHUsAX (Cxemax,
K/IOHA/IbHOCE/IEKTUBHOTO TabMI[AX, MyJ/IsDKaxX) OpraHbl AUMMYHHOM
uvmyHurera (I1. CUCTEeMBI Ue/loBeKa.
Ipaux, ®.M. bepher, C.
ToHerasa). Bocrnianvre/nbHbie
OTBeTbl OPraHu3MoB. Posib
BPOXKJEHHOTO IMMYyHUTETa B

Ne Tema ypoka KomnuuecTtBo yacos Hara [TporpaMMHOe coziep>kaHue OcHoBHbIe BU/IbI J€SITeTbHOCTH

n/n Bcero | KouTposbable| [TpakTrueckue U3y 1€HUA 00y4aroLuXCst

paboThI paboThI

pasBUTHUU CUCTEMHBIX
3abosieBaHuii. [leMoHCTpaLu
Tabnurp! 1 cxembl: «Koxa»,
«MIMmyHUTeT»,




63 |[[Pa3gpaxkumocTs 1 1 0 21uenens |PazgpaxuMocTb M perynsaius y — |PackpeiBaTh cofepykaHue TepMUHOB U
peryJsiijys OpraHoB] ] OpraHu3MOB. Pa3/ipa)KMMOCTb y  |[TOHSATHIA:

OJHOK/IETOYHBIX OpPraHU3MOB. pa3paKuMOCTh, PeryJIsiLs, TaKCUCHI,
Takcucel. Pa3apaxumMocTs u POCTOBBIE BelllecTBa (ayKCHHbI), HepBHasi
perysiius y pacteHuii. PoctoBbie cicTeMa, peieKTopHas peryJisius,
BellleCcTBa U UX 3HaUeHue. pediekc, pedieKTOpHas yra, nepeHUi
HepsHas cucrema u MO3T, TIPOMEXXYTOUHBIM MO3T, CpeHUN
pedieKTOpHast peryssius y MO3T, MO3)KeUuOK, NPOZ0/r0BaThIii MO3T,
JKUBOTHBIX. HepBHasi cicTeMa U |BereTaTyBHasl HEPBHas CUCTEMa,
eé oT/e/1bl. DBOJIOLIMOHHOE ryMopasibHasi peryJisiLiysi, TOPMOHBI,
yC/IO)KHEHHe CTPOeHUsI HePBHOM |9H/IOKPUHHAsI CUCTeMa, TMIoTaiamMo-
CUCTeMbI Y JKUBOTHBIX. OTZiebl  |runodusapHasi cucTema.
rO/IOBHOI'O MO3T'a ITO3BOHOYHBIX | XapaKTepU30BaTh Pa3ipa’kKUMOCThb y
KUBOTHBIX. Pediexc u O/THOK/IETOYHBIX OpPraHN3MOB U
pedieKTOpHas Ayra. pe(bneKTopHy}o PEryJisiLiuio y >KUBOTHBIX.
Be3yc/ioBHbIe U yCIOBHBIE Pa3nunuaTh Ha M300paXkeHUsIX (Cxemax,
pedIeKChL. . TabMLIax, MyJIshDKax) HEPBHYIO CUCTEMY U
JKee3bl SHAOKPUHHON CUCTEMBI |as o JeIbI;
Y UX TOPMOHBI. [lelicTBHe
TOPMOHOB. B3aumMocBsi3b
HEPBHOM Y SHJJOKPDUHHOM CUCTEM.
I'unortanamorunodusapHas
cucTeMma.

Ne Tema ypoka KonnuectBo uacos [Hara [TporpammMmHoOe cofiepkaHue OcHOBHbIe BU/IbI [1eSTe/IbHOCTU

n/m Bcero | KouTtponbHbie| ITpakTuueckue M3y 4€HAA 00y JaroIUXCst

paboThI paboThI




HJeMoHcTpanmmn

IToptpert: N. I1. TTaBnoB.
Tabmuub! u cxembl: «CTpoeHne
ruipbl», «CTpoeHue riaHapum»,
«BHyTpeHHee cTpoeHue
JIOKIeBOTO uepBs», «HepBHas
cucTema pbid», «HepBHas
cucTeMa JSArylku», «HepBHast
CHCTeMa MPeCMBbIKAOLIUXCSI»,
«HepBHas cucrema nTuLp,
«HepBHas cucrema
MJIEKOTIUTarLUX», «HepBHast
CuCTeMa yesloBeKa»,
«OHJIOKPUHHAsI CUCTEMA,
«Pednexc».

O6opymoBaHue: MOJe/Tn
TOJIOBHOT'O MO3ra Pas3/IMyHbIX
JKVBOTHBIX

OTZie/1bl TOJIOBHOTO MO3ra
M03BOHOYHbBIX )KUBOTHBIX.
OnuchIBaTh [eMCTBHE TOPMOHOB.
YcTaHaBnvMBaTh B3aUMOCBS3U
MeX/ly CTpOeHHeM OpraHOB
HepPBHOU M 3H/I0KPUHHOMN CHUCTEM
Y uX QyHKUMSMU B OpraHu3Me.
XapakTepr30BaTh 3BOJIIOLIMOHHOE
yCJIO)KHEHHe CTPOeHUsI HePBHOU
CUCTeMbI Y )KUBOTHBIX

64 |[[I'ymopanbHas 1 0,5 22uepens|['ymopasbHas perysisnys U OrnuceiBaTh r'yMOpabHYHO
peryssuys u SH/IOKPUHHAS CUCTeMA >XUBOTHBIX| PET'Y/IALUI0 Y )KUBOTHBIX.
5H/IOKPUHHAs cUcTeMa Y YesioBeKa. Pa3nnyaTh Ha U300pakeHHsIX
JKUBOTHBIX U UesioBeka]] (cxemax, TabsUIIAX, MyJIsDKaX)

SH/IOKPUHHYIO CUCTEMY
JKUBOTHBIX U YeJIOBeKa.
HasbiBaThb >kese3bl SHIOKPUHHON
CUCTeMBI YejioBeKa U
BbIpabaTbiBaeMble UMU FOPMOHBI.

65 |[[@opmbl pasmMHOXKeHUs| 1 0 22uepens | PopMbl pa3MHOXKEHUS PackpeiBath cozeprkaHue
opraHoB]] opraHu3MoB: 6ecriosioe (BK/IrOUasi  TEPMHUHOB U TIOHATHI:

Ne Tema ypoka KosmuecTBo yacos [Hara [TporpamMmmMHOe cozep>kaHue OcHoBHBIe BU/IbI JeITe/TbHOCTH

n/n Bcero | KoutposbHbie| [TpakTrueckue U3y 9€HAA 00yJaroIMXCst

paboThI paboThI




BeTreTaTHBHOE) U M0JI0BOe. BU/ibI
0ecrosioro pa3MHOXKEHHUS:
TIOYKOBAHKWe, CIIOPYJISILIVS,
(parmeHTalusi, KJIOHUPOBaHHe.
JdemoncTpanuu Tabmuiisl

Y CXEMBI:

«BereraTuBHOE pa3MHOKEHHE»,
«Twumbl 6ecrnionoro
pa3MHOXKeHHUs», «Pa3MHOXKeHHe
XJIaMHU/IOMOHA/IbI»,
«PasMHOXeHHe 3BIJIEHBI»,
«Pa3MHOKeHUe TUIpbI»

pa3MHOKeHHe, TIPOCTOe /leJIeHHe,
TIOYKOBaHKe, CIIOPYJISLUS,
BereTaTMBHOE pa3MHOKEHMUE,
(dbparmeHTalysi, KJIOHUDOBaHUe,
raMeThbl, CIIePMaTO30U/]
(cnepmuin), siliLieKIeTKa, 3UroTa,
KOHBIOTaL[Hsl.

[TepeuncasTb 0COOEHHOCTH
6ecriosioro M MoJiIoBOro
Pa3MHOXKeHUsI OpraHU3MOB.
XapakTepu3oBaTh CYIL[HOCTb U
(hopMbI 6eCII0/1I0r0 pa3MHOXKEHUST
OpraHu3MOB; OHOIOTUYeCcKoe
3HaueHue 6ecrio/Ioro
pa3MHOKeHus. Pa3inyaTh Criopy
Kak Crieriajnu3upoBaHHY 0
KJIETKY, Mpe/iHa3HaueHHYIO ISl
0ecr10/10r0 pa3MHOXXeHHS], U
CTIOpBI OaKTepuii.

OOBSICHATH TTPEUMYIIIeCTBA
T10JIOBOTO Pa3MHOKEHUsI Hafl
GecrosibiM. PacKpbIBaTh posib
KJIOHMDOBaHUs B CeeKLUU U
CebCKOM XO35ICTBe

66 |[[[TonoBoe 1 0 22nepens [[Ion1oBoe pa3MHOKEHMeE. PackprIBaTh cofiepkaHue
pasmMHOXeHHe]] [TosoBBIE K/IETKH, WU FaMeThl.  |TEPMUHOB U IOHATUNA: Mel03,
OuBaIeHThI, KPOCCHHTOBEP,
Ne Tema ypoka KomuecTBo uacoB Hata [TporpaMMHOe cofiep>kaHue OcHOBHbIE BU/IbI AeSITeTbHOCTH
n/n Bcero | KouTposnbhbie| [TpakTryeckue |13y 1€HHA 00y4aroLMXCst
paboThI paboThI

HWHTEepKHHEe3, He3aBHUCHUMOE€
pacripenejieHre; KpoCCUHI'OBED.

Pa3nuyath Ha U300pakKeHUsIX




(cxemax, Tab/uIaX) U
MUKpOIIperapaTax 3peJibie
TI0JIOBBIE KJIETKH
MJIEKOMUTAOLIUX U OPTaHbl
Pa3MHOXKEHUSI BBICIIMX PACTEHHM.

67 |[[Metio3]] 1 0 23uenens |Metio3. Ctaguu Meiio3a. PackphbiBaTh CyIIHOCTh Meii03a,
[ToBeeHre XpOMOCOM B Meii03e. |XapaKTepr30BaTh €ro OT/e/IbHbIe
Kpoccunrosep. bruonornueckuii |crazum.
CMBIC/T Mel03a U M0JIOBOTO O]‘[pe'ﬂ;e]'[;{Tb MeCTO Melio3a B
nporiecca. Meiio3 1 ero MeCTO B ;KM3HEHHBIX LIMK/IaX Pas/TM4HbIX
KM3HEHHOM LIUKJIe OPraHU3MOB.  |opraHU3MOB.
HemoHcTparuu OOBACHATL OGMOIOrHUYECKHA
Tabnuipl 1 cxembl: «Metio3», CMBIC/T KDOCCHHIOBEpa,
«XpOMOCOMBI» OTMKCHIBaTh €r0 MeXaHU3M.
CpaBHUBaTh Mei03 C MUTO30M;
pa3/MuaTh OT/e/IbHbIe UX CTa/IU1
Ha MUKpoIIperniapartax u
M300pakeHUsX (CXeMax,
Tab/MIax).
PacKpbIBaTh 3BO/TIOLIMOHHOE
3HaueHUe M0JI0BOTO Pa3MHOXKEeHHs]
OpraHKU3MOB
68 |[[I'ameToreHes. 1 0 0,5 23Hepend |[Ipef3apo/bliieBoe pa3BuTHe. PackpeiBaTh cofeprkaHue
O6pa3oBaHue u I'ameToreHe3 y >KUBOTHBIX. TEPMUHOB U TOHATHU:
pa3BUTHE MOJIOBBIX [TosnoBbie kese3bl. OOpa3oBaHue |TAMETOTEHE3, CrIepMaToreHes,
No Tema ypoka KomuecTBo uacoB Hata [TporpaMMHOe cofiep>KaHue OcHOBHbIE BU/IbI eSITeTbHOCTH
n/n Bcero | KouTtponbHble| ITpakTrueckue |13y 1€HAA 00y yaroIMXCst

paboThI

paboThI




K/1eTok. JlabopaTopHast
pabota «/3yueHue
CTPOEHHUSI TIOJIOBBIX
K/IETOK Ha FOTOBBIX

Y pa3BUTHE MOJIOBbIX K/I€TOK.
CnepmaToreHes v 0oreHes.
CTpoeHue NoI0BbIX K/I€TOK.
OnnofoTBOpeHue U

OooreHes, CeMeHHHUKH, ANUYHUKH,
CriepMaToroHuvu, CriepMaTOLUNTEI,
CriepMaTrbl, CriepMaTO30U/bI,
OOr'OHHMH, OOLUTHEI, ITOJIAPHEBIE

MUKpoIpernapaTtax»]] 3MOpUOHA/IbHOE Pa3BUTHE Teblla, ULeKIeTKa, akpocoMa.
JKUBOTHBIX. CIIOCOOBI [TepeuncniATh CTaun
OIUIOA0TBOpEHUA: Hapy>XHOE, rameToreHesa y KUBOTHBIX.
BHyTpeHHee. [lapTeHoreHes. OMNKCHIBATh TIPOLIECC
HMemoncrpanuu Tab/vribl raMeTOreHe3a ¥ ero MepHoJbl,

1 CXEMBL: CTPOEHHe TI0/IOBbIX K/IETOK.
«I"ameTtorenes», «CTpoeHue Pas/IMuaTrh 0COBEHHOCTH
AMLEKIIETKH 1 CHIEPMATO30MAA- | ciepmaToreHesa u ooreHesa.
O0OopyoBaHHe: CBETOBOU OMHCHIBATH TIPOLIECCH
MUKPOCKOIL, MUKPOTPEIAPATLL | ocepenenmst U OIIOA0TBOPEHUS,
AALEKTIETOK 1 CIIEPMATO30MIIOB.  |na3y,1e BapyaHThl ApTeHOreHe3a
JIaGopaTopHas padoTa

«/3yueHne CTpOeHUsI TOJIOBBIX

KJIETOK Ha TOTOBBIX

MHUKPOIIpernapaTax»

69 |[[MuauBugyanbHOe 1 0 23Henens |uauBuyanbHOe pa3BUTHe PackpreiBath cofeprkaHue
pa3BUTHE OPraHOB — OpraHu3MoB (OHTOTeHe3). TePMUHOB U MIOHATUM:
oHTOTreHes]] OMbOpuoorys — HaykKa o OIIOAOTBOpEHME, 3Ur0Ta,

pa3BUTHUM OPraHU3MOB. 6HaCTOMep, dKPOCOMHas peakuus,
Mopdgoeenes — o0Ha u3 2nagHbix |TPOHYKIIEYC, NMAPTEHOTE€HE3,
npobaem smbpuoao2uu. smOpuoreHes, ApobieHue,
Konyenyus mopcpoeeHos u 6actyna, MmopyJia, racTpyJa,
MoOdenu mopgozeHeza. Ctaguu HerpyJa, OpraHoreHes,
5MOpHoOreHe3a >XMBOTHBIX (Ha SKTOZlepMa, Me30/epma,
npuMepe ASIryuiky). Jlpobnenue. |SHTOAEPMa, 11€/10M, HEpBHast
Ne Tema ypoka KonuuectBo yacos Hara IIporpamMmmHoOe copep>xaHue OCHOBHBIE BU/IBI IeSITE/IBHOCTH
n/n Bcero | KouTtponbHble| ITpakTuueckue |13y 1€HAA 00yvaroLuxCst
paboThI paboTHI




Twurer apoGsieHws.
LeTepMUHMPOBAHHOE U
He/lePMUHUPOBaHHOe IpobJ/ieHue.
bnacryna, Tumel 67actyi.
OcobeHHOCTH IpOOJIEHUST
MJIEKOTITUTAOLIUX.
3apogpliiieBble TUCTKA
(racTpysisiLus). 3akaagKa
OpraHOB U TKaHeil 13
3apO/bIILIeBbIX JIUCTKOB.
B3aumHoe BiusiHUe yacTeit
pa3BUBAIOLLETOCs 3apo/iblilia
(sMOpHoHaMbHAsT UHAYKITHSA).

TpyOKa, X0p/a, KullleuHasi TpyOKa.
OnpepensiTb SMOPHUOHAIBHBIN
rnepuoa pa3BUTHUA OPraHM3Ma U
OTUCHIBATH OCHOBHbIE
3aKOHOMEPHOCTH JPO0JIeHuUsT —
obpa3oBaHue 0JHOC/IOWHOTO
3apo/ipIiia — 6/1acTyJIb;
3aBUCUMOCTb X0/ia Jpob/ieHus ot
KOJINYeCTBa >KeJTKa B
sSILIeK/IeTKe; TaCTPYJISALUIO U
opraHoreHes.

70 |[[3aknaska opraHoB U 1 0 24Heens | 3aK/1a/Ka IJlaHa CTPOeHUs OOBACHATD 3TAIbI
TKaHel u3 JKUBOTHOT'O KaK pe3y/bTar i depeHIMpPOBKY TKaHeH,
3apO/IbIlIeBbIX JTUCTOB]] MepapXUUeCKUX B3aUMO/IEHCTBHUMN |0Gpa3oBaHKsi OPraHOB U CHCTEM
reHoB. BiustHue Ha OpraHoB.
3M6PI/IOH8JTBH0€ pa3sBuTue XapakTepr30BaTh peryJisLuio
pa3MUUHBIX (PaKTOPOB 9MOPHOHAIBHOTO Pa3BUTHS;
OKPY’Karolllei cpefbl. JleTepMUHALIMIO U
HdemoHcTpauuu 9MOPUOHAIBHYIO UHAYKIHIO;
TToprper: X. IlInemas. reHeTUYeCKHUH KOHTPOJIb
Tabnuip! 1 cxembl: «OCHOBHbIe —|Pa3BUTHA.
CTa/[uM OHTOTeHe3a». OGOC%OBHBE‘TB BpEAHOE
OGopyaosarue: Mogers LUK BO3/IeliCTBHe TabauyHOTO /IbIMa U
Pa3BUTHS JIATYLLIKI» A/IKOTO/IA Ha X074
9MOPHOHAIBHOTO U
No Tema ypoka KomuecTBo uacoB Hata [TporpaMMHOe cofiep>kaHue OcHOBHbIE BU/IbI eSITeTbHOCTH
n/n Bcero | KoutponbHble| ITpakTuueckue M3y 1€HAA 00yyaroIXCs
paboThI paboThI

HOCT9M6pI/IOHa]'ILH01"O Pa3BUTHA
OpraHM3Mad 4Ye/I0BeKda




71 |[[PocT u pa3BuTHe 1 0 0,5 24uepens|Poct u pa3BUTHe KUBOTHBIX. PackpeiBath cozeprkaHue
JKUBOTHBIX. [TocTaMOpHOHANbHBIN TIEPUO/.  |TEPMUHOB U MOHSTHI: OHTOT€eHe3,
JlaGoparopHasi pabora [Tpsimoe ¥ HempsiMOe pa3BUTHe. |MOCTIMOPUOHATBLHOE Pa3BUTHE,
«BpIsIBNIeHME IPU3HAKOB PasButue c meramop¢o3oM y MeTamopdo03, TMYUHKA, POCT,
CXO0ACTBa 3apo,qblme171 0eCr03BOHOYHBIX U IT03BOHOUYHBIX CTapeHue, CMepThb.
TI03BOHOYHBIX JKUBOTHBIX. bronornueckoe XapaKTep130BaTh
JKUBOTHBIX» ] 3HaueHue MPSIMOTrO U HENPSIMOTO  |10cToMBpPHOHATBHBII TTePHOZ

Pa3sBUTHS, UX PACTIPOCTPAHEHHUE B |paspyys OpraHn3Ma U ero
[IpUPO/E. OCHOBHBIE (JOPMBIL
Turel pocTa KUBOTHBIX. XapaKTepu30BaTh MpAMoe
@akKTOopkI perynsiLyy pocTa
JKUBOTHBIX U YesioBeka. Ctaguu PA3BHTHE H €O TIEPHOARL. o
MOCTAMOPHOHAILHOTO Pa3BUTHS Y| Manarath cofiepaariue Teopui
JKUBOTHBIX U YeJIOBeKa. CTapeHis OPraHH3MOB. .
Tlepuo/ib1 OHTOTeHesa uenoBeka, |OOPACHATE GuONOrHUeCKHH
CrapeHyie 1 CMepTb Kak CMBICJI Pa3BUTHS C MeTaMop(o30M|
Orosornyeckye rporeccsl.
JeMoHcTparumn
Tabmuupl U cxembl: «[Ipsmoe u
HerpsiMoe pa3BuTHe», «Pa3BuTtue
MalcKoro >kyka», «Pa3Butue
capaHun», «Pa3BUTHe JIATYLLIKU».
[TpakTrueckast paboTa
«BbIsiB/IeHMe TIPU3HAKOB
CXOZ,CTBA 3apO/bIIIen
II03BOHOYHBIX KUBOTHBIX»
Ne Tema ypoka KonuuectBo yacos Hata IIporpamMmmHoOe copep>xaHue OCHOBHBIE BU/[IbI [AeSITe/TbHOCTU
n/n Bcero | KonTtponbHbie| ITpakTuueckue U3y 4€HAA 00y JaroIUXCsl
paboThI paboThI




72 |[[Pa3smHOXXeHUe U 1 0,5 0,5 24nenens |PasMHOKeHUe U pa3BUTHe PackprIBaTh cofiepkaHue
pa3BUTHE pacTeHUM. pactenuii. ['ameToduT u T€PMUHOB Y TIOHSATHH:
Jla6opaTopHas paGota criopodut. Melio3 B )KU3HEHHOM |TaMeTO(UT, CIIOPOGUT,
«CTpOEHHE OpraHoB L[MKJ/Ie paCTeHUM. O6Pa30BaHI/Ie aHTepU/IUM, apXeroHuH,
pa3MHOKeHHs BBICIITUX CIIOp B MPOLIECCE MEMO3A. 33pOCTOK, Meracriopa,
pacTeHuii»]] ['ameTorenes y pacteHui. 3apO/bIIIEBbIM MELLOK,

Oruto0TBOpEeHue U pasBuTHe CUHEpTU/Ibl, aHTUTIO/IbI,
pacTUTebHbIX OPraHU3MOB. MHKPOCIIOPa, MbUIbL{EBOE 3€PHO,
JIBOIHOe OIJIOZA0TBOPEHUE Y JIBOMHOE OTJIOI0TBOPEHUE, POCT,
I[BETKOBBIX PACTEHHH. MepucTeMa, KaMOui, eproibl
O6pa3oBaHue U pa3BUTHE OHTOTeHe3a LIBeTKOBbIX
cemMeHU. MexaHu3MbI PEryJIsiUK |pacTeHui. XapakTepu30BaTh
OHTOreHe3a y pacTeHuM U ocobeHHOCTH 6ecIioyioro u
JKMBOTHBIX. T0JIOBOTO pPa3MHOXKeHUsI
LemMoHcTpaLu LIBeTKOBBIX PacTeHHH. BriensTsb
Hopre'r; C.T. Hasarmus. 0CO0OeHHOCTH IMpOTeKaHHuA
Tabuiel ¥ cxeMbl: «/IBOMHOe ~ |TaMeTOreHesa y [{BeTKOBBIX
OIIOZIOTBOPEHNE Y LIBETKOBBIX pacTeHuii.
pacreHui», «CTpoeHue ceMsH OnuceIBaTh MPOLIECC ABOWHOTO
OZIHOZIO/BbHBIX U JIBYIOJIbHBIX OIIOZI0OTBOPEHUS y LIBETKOBBIX
pacTeHui», « KU3HeHHbIN LMK/  |pacTeHU U 0OBSICHSTH €ro
MOPCKOH KaryCThl», MperuMYylLeCcTBa M0 CPaBHEHUIO C
«KM3HEHHBIN LUK/ MXa», OI/IOIOTBOPEHUEM Y CIIOPOBBIX U
«Kn3HEeHHBII LUK r0/I0CeMEeHHBIX
MarnopoTHUKa», «’KW3HeHHbIN
LUK/ COCHbI». JTabopaTopHast
pabora
«CTpoeHue opraHoB

Ne Tema ypoka KosmmuecTtBo yacos [Hara IIporpammHoOe cofep>kaHue OcHOBHBIe BU/BI [1€ATe/IbHOCTH

n/n Bcero| KonTposnbhbie| [TpakTrueckue [M3y1e€HHA 00yuaroLuxcst

paboThI paboThI

Pa3MHOKeHUS BBICILIINX
pacTeHui»




73 |[[Actopus craHoBneHus1| 1 0 25Heens | VicTtopust CTaHOBJ/IEHUS U PackpeiBath cozeprkaHue
U pa3sBUTHA I'eHETUKU pa3BUTUS TEHETUKY KaK HAYKW. | TepMUHOB U TTOHSITUM: TeHeTHKa,
KaK Hayk#u]] Pabotel I'. Menpens, I'. ne reH.
®pusa, T. MOPFaHE}- Posb JTeMOHCTPUPOBATh 3HAHMS
OTeueCTBeHHbIX YUBHBIX B MCTOPMM BO3HUKHOBEHHS
pa3Butuu reHeTrkd. PaboTsl H.K. FeHETHKIL
Konbnosa, H.W. BaBunoga,
A.H. Benosepckoro, I'JT, Xapaktepr30BaTb OCHOBHbIE
Kaprieuerko, FO.A. 3Tarbl pa3BUTUS TeHETUKHU KakK
dununuesko, H.B. Hayku
TumodeeraPecoBckoro.
HemMoHCcTpalu
IToptpertsr: I'. Menpens, I'. [e
@®pus, T. MopraHn, H. K.
Konbios, H. 1. BaBunos, A. H.
benosepckuii, I'. []. KaprieueHko,
FO. A. ®ununueHko, H. B.
Tumodcees-PecoBckuii
74 |[[OcHoBHbIe IOHATUA U | 1 0 0,5 25Hees1si |OCHOBHBIE TeHETUUECKUe PackpeiBaTh cozepkaHue
CUMBOJIbI F€HETUKH. TIOHSITUSL U CUMBOJIBI. TePMUHOB Y MIOHSATH:
JlaGoparopnas pabora ['oMo/10rMYHBIE XPOMOCOMBI, Hac/eCTBeHHOCTb,
«/lpo3otrna Kak asuiebHbIe I'eHbl, Hac/eJj0BaHWe, U3MEHUNBOCTb,
OOBEeKT reHeTUYeCKUX aJIbTepPHAaTUBHbIE TIPHU3HAKH, reHOTHUI, (PeHOTHII, TeHOM, JIOKYC,
MCCTIe{0BaHMil» |] JOMUHAHTHBIN Y PELIeCCUBHBIM | XPOMOCOMBI, ajle/ibHble TeHbl
IIPU3HAK, TOMO3UI0Ta, (annenun), anbTepHaTUBHbIE
reTepo3uroTa, YncTas JIMHUS, MPU3HAKU, TOMO3UT0Ta,
TUOpU/bI, TeHOTUI, (eHOTHII. reTepo3uroTa, JJOMUHaHTHBINU
Ne Tema ypoka KosmnuectBo uacos [Hara [IporpammHoOe coziepxaHue OCHOBHBIe BU/IbI [€SITe/IbBHOCTU
n/m Bcero| KonTponbhbie| [Tpaktrueckue M3y 1€HAA 00yyaroLuXCst
paboTbI paboThI




OCHOBHbIE MeTO/Ibl TeHeTHKU:
rubpuUI0I0TNUeCKUH,
LIUTOJIOTUYECKUM,
MOJIEKY/ISIPHOT €HeTUYeCKUM.
JleMoHCTpanuu

Tabmunpl: «MeToabl reHeTHKI»,
«CxeMbl CKpeLBaHUSI».
JlaboparopHas pabora
«[Ipo3oduna Kak 06BeKT
reHeTUYeCKUX UCCIel0BaHUN»

MpU3HaK, pelieCCUBHBIN MPU3HAK,
ynCTast TMHWUS, TUOPUIBI.
ITo/b30BaTLCS TEHETHUECKOM
TePMHUHOJIOTHEN U CUMBOJIMKOM
JI7IsT 3aTTMCU CXeM CKpell[UBaHus

75 |[[3akoHOMepHOCTH 1 0 0,5 25Hezesns MoHOrubpuaHOe CKpelifiBaHue. |PackpbIBaTh cofeprkaHue
HacieoBaHUs HepBLIﬁ 3aKOH MeH'qe JIsl — 3aKOH |[TePMHHOB U [IOHATUHN:
TPpU3HAKOB. e,qI/IH006pa3I/IH FI/I6PI/IAOB TIePBOI0 MOHOFI/IGPI/I,Z[HOG CKpellyBaHue,
MonorubpugHoe nokosenust. [IpaBuso YMCTOTa raMeT, JOMUHUPOBaHUe,
CKPEL{MBAHAE. JIOMUHMpOBaHusl. BTopoii 3akon  [PaCIIET/IeHHe MPU3HAKOB.
FI/[I):KTquCKaﬂ pabora MeHeJ1st — 3aKOH PaCIIjerUIeHu st OnuceiBath onbIThI I'. MeHpens

y4eHUe pe3yJIbTaTOB NPU3HAKOB. 110 M3y4eHHIO HaC/Ie\0BaHK
MOHOTHOPHUIHOTO TemoucTpamun O/IHOM Maphbl IPU3HAKOB Y TOpPOXa
CermHBaHI,/I,H y [Toptpet: I'. Menzens. Tabmuiibi FMOCEBHOTO.
AposoGueI”]] U cxeMbl: «[1epBbiii U BTOpOU [puBOANTL, OpMy/IMPOBK
3aKoHBI MeHens», TIEPBOIr0 ¥ BTOPOTO 3aKOHOB I
Mengensi (3aKoHa eiiHOOOpa3ust
O6opyposanue: Mope: A1 riuOpU/I0B TIEPBOTO MTOKOJIEHMS,
AEMOHCTpALH 3aKOHOB 3aKOH paclLerIeHHs] TPU3HAKOB)
e/uH006pasus rubpuzioB 1 0OBSICHATh UX LIUTOJIOTHUECKHE
MepBOro MOKOJIeHUs1 U OCHOBEL
paclierieHyst IPU3HaKOB;
CBETOBOM MUKPOCKOII,
MUKpornpenapar: «/Ipo3oduna».
Ne Tema ypoka KosmmuecTtBo yacos [Hara IIporpammHoOe cofep>kaHue OcHOBHBIe BU/bI [1eATe/IbHOCTH
n/n Bcero| KonTposbhbie| [TpakTiueckue [M3y1e€HHA 00yyaroLuxcst
paboThI paboThI

IIpakTHyeckas padora




«/3yueHue pe3y/bTaTOB
MOHOTHMOPU/IHOTO CKpeIl{BaHUs V|
JIPO30(UIIbI»

76 |[[Uurosoruueckrie 1 0 26Henens |Llutosioruyeckre 0OCHOBBI CoCTaB/ISITh CXEMBI
OCHOBBI MOHOTMOPHU/IHOTO CKPEIMBaHKs. |MOHOTMOPUHOIO CKPeIMBaHKs U
MOHOTHOPHUIHOTO I'noTesa 4UCTOTHI raMer. pelaTh reHeTUYeCcKre 3a/iaur Ha
CKpeluBaHus] | MOHOTHOPU/IHOE CKpelljiBaHe
77 |[[AHanu3upyroliee 1 0,5 26Henesns | AHaM3Mpytolllee CKpeljyMBaHue. |PackpbiBaTh cozepykaHue
CKpelllBaHue. [Tpome)XyTOUHBIV XapakTep TEPMUHOB U TIOHATHI:
HernosHoe HaciejoBaHus. Paciuerienue aHa/In3upytoliee CKpeliBaHue,
JIOMUHUpOBaHUe] | TPU3HAKOB MIPU HEMOJTHOM HEI0/IHOe JOMVHHUPOBaHKE,
JIOMUHUPOBaHUU. [leMOHCTparuy |KOAOMUHHPOBaHue. CoCTaB/IsTh
Tab/muIbI U CXeMBI: CXEMBbI aHa/IM3UPYIOLETO
«AHanu3upyroijee CKpeLMBaHNA 1 perlaTbh
cKpeluBaHue», «HenomHoe FEHETUYECKHE 3a/la4uM Ha
JIOMUHHUPOBaHHe» aHa/IM3UpYylolllee CKpeluBaHue 1
HETO/IHOe JOMUHUPOBaHHUe
78 |[[durunbpugHoe 1 0 0,5 26nepens | IurunbpuHoOe CKpelBaHue. PackpebiBath cozieprkaHue
CKpeljMBaHue. TpeTI/Iﬁ 3aKOH MeH'qef[;] — 3aKOH |T€PMHHOB U [IOHATUH:
ITpakTHyeckast pabora HE3aBMCHMOT0 HaC/IeJ0BaHMUsI AurnbpusiHoe CKpellvBaHUe,
«3yuenue [PH3HAKOB. (heHOTUNTMYECKUM paJiuKall.
pe3yJibTaToB IemoHcTpanuu OnuceiBaTh OnbITEI I'. MeHesns
IUTrHOPUAHOTO Toprper: T'. Metge/s. Ta6mamp: T10 U3yYeHUIO Hac/el0BaHUs IBYX
CKpeLIMBaHUs y i cxeMsr: «TpeTHil 3aKOH rap NpU3HaKOB y ropoxa
Zpo30¢ubi»]] Mengens». TOCEBHOT 0. }
[IpuMeHsTb MaTeMaThueCKUi
O0OopyoBaHHe: MOZIE/Tb TSI .
PacyéT C MOMOLLBIO
J€eMOHCTpAaLMX 3aKOHa
Ne Tema ypoka KomnuectBo uyacos Hara [IporpammHoOe cofepykaHuve OCHOBHBIe BU/IbI 1eSITe/IbBHOCTU
n/n Bcero | Kontposnbhsie| [TpakTryeckue M3y 1€HHA 00yJaroLMXCst

paboThI

paboThI




He3aBUCUMOI0 Hac/1e[,0BaHUs
TIPU3HAKOB; CBETOBOM
MHKPOCKOIT; MUKpOIIpernapaT
«po3oduna».
IlpakTHueckasi padora
«/3yueHune pe3y/bTaTOB
IUTUOPHHOTO CKPEeIIMBaHUS Y
Zp0o30(UIbI»

(heHOTUITMYECKOTO pajuKana U
MeTO/la TepeMHOKeHHsI
BEpPOSTHOCTEN BapHUaHTOB
paclierieHyst IPU3HAKOB Y
MOTOMKOB T10 (PeHOTUTY U
reHotuny. CoOCTaB/sATb CXeMbI
JMUTHOPUIHOTO CKPeIUBaHUs U
pellaTh reHeTUYeCcKue 3a/lauu Ha
IUTrHOpUIHOE CKpell[iBaHKe

79

[[LIuTonoruueckue
OCHOBBI IUTHOPUHOTO
CKpeluBaHus |]

0,5

27Henens

LuTonornyeckrie OCHOBBI
OUTUOPUIHOTO CKPeL[UBaHUS.

[TprBOAWTE (POPMYIHMPOBKY
TpeTbero 3akoHa I'. Menzesns
(3aKoHa He3aBHCHUMOTO
Hac/1e/J0BaHUs PU3HAKOB) U
0OBSICHATD €ro LUTOJIOTMYeCcKHe
OCHOBBI.

80

[[CiieriienHOE
Hac/ieZloBaHUe
TIPH3HAKOB] ]

27Henens

CuenieHHOe Hac/leOBaHUe
nipr3HakoB. Pabotel T. MopraHa.
CuernieHHOe Hac/ieJoBaHUe
reHOB, HapyllleHue CLierIeHUst
MeXXIy reHaMHu.

PackpeiBath comepykaHue
TePMUHOB Y MIOHSATHH:
CLIeIJIEHHOe Hac/leJoBaHue,
HapylIeHUs CLiel/IeHNs] FeHOB,
KPOCCHUHTOBep, peKoMOHHALs
reHOB, TeHeTUYeCKHe KapThl,
MOpraHuza.

[TpuBOgUTHL POPMYTMPOBKU
3aKOHOB MopraHa (3akoHa
CLIETJIEHHOTO Hac/el0BaHus
TeHOB Y 3aKOHa HapyIleHNs
CLIeTJIeHUS] MeXX/ly TeHaMH) U

/1

Tema ypoka

KosmmuecTBO yacoB

Bcero

KonTponbHbie
paboTHI

IIpakTueckue
paboThI

Hara

Hn3y4dyeHusd

[IporpammHoOe copepykaHuve

OCHOBHBIe BU/[bI [1eSITTBHOCTH
00yyaroImuxcs

00BACHATH UX UTOJIOrn4Yeckue
OCHOBBI.




PerniaTh reHeTHueckKue 3d4/1a4X Ha
ClervieHHoe Hac/ieJ0BaHKe reHOB
" HapyLIeHHe CLHEIVIEHUA MEXAY

reHaMu

81 |[[XpomocomHas Teopus| 1 0 27Hepens | XpoOMOCOMHasl TeOpUst [TepeunciaThb OCHOBHbBIE
Hac/1e/ICTBeHHOCTH]] HaceCTBeHHOCTH. MOJIOKEHHSI ~ XPOMOCOMHOM
TemoncTpanuu Ioprper: TeOpUU Hac/e[ICTBEHHOCTH.
T. Mopras.
TabauLIbI U CXeMBbI:
«CueryieHHOe Hac/ej0BaHNE
TIPU3HAKOB Y APO30(UIIbI».
O6opyoBaHUe: MOJE/b JIJIsT
JIeMOHCTpPALUU CLIeTIJIeHHOT O
HacJieJOBaHUsI IPU3HAKOB.
82 |[[T'eneTuka nona]] 1 0,5 28uenens |['eHeTHKa 10/1a. XpOMOCOMHBIM | PacKphiBaTh Co/iep>KaHue
MeXaHW3M OIlpe/ie/IeHNs [To/1a.  |[TePMUHOB Y TIOHATHM: ayTOCOMBI,
AyTOCOMBI ¥ TIOJIOBbIE T10JIOBbIE XPOMOCOMBI,
XpOMOCOMBI. ['OMOramMeTHbli U [rOMOraMeTHBIH 110/,
rereporamMeTHbIM MOJI. rereporaMeTHbIi 1osl. OOBSICHATH
['eHeTHyeckasi CTPyKTypa XPOMOCOMHBIA MeXaHU3M
TI0JIOBBIX XPOMOCOM. orpe/iesieHusi 11oJia y OpraHru3MOB.
HacnenoBaHue rpu3HakoB, [TpuBOUTE MPHUMeEPbI
CLIETUIEHHBIX C MOJIOM. HacJie/J0BaHUsi PU3HAKOB,
HAemoHcTpanu CLIeIJIeHHBIX C ITOJIOM.
Tabmupl U cxembl: «I'eHETHKA CocTaB/IATh CXeMbl CKpeljBaHuUsl
noja», «KaproTuIl UesioBeKa», |y peruath reHeTUUeCKUe 3aaun
Ne Tema ypoka KomuecTBo yacos [Hata [TporpamMmMHOe copep>kaHue OcHoOBHBbIE BU/IbI JeATe/TbHOCTH
n/n Bcero | KouTposnbhsie| [Tpaktryeckue |13y 1€HHA 00yJaroLMXCst
paboThI paboThI




«Kapuorun gposoduisi»,
«Kapuoturl nTuLb»

Ha HacJie/[0BaHUe TIPH3HAKOB,
CLIETUIEHHBIX C TI0/10M. [TIpUBOWTE
TIPUMeEPbI TeHeTUYEeCKUX
3abosieBaHu U [1eheKTOB Y
OpraHW3MOB, CBSI3aHHBIX C
IMOJIOBBIMKU XpOMOCOMaMH

83 |[[TeHoTumn kKak 1 0 28uepensi |['eHOTHUIT KaK 1]e/I0OCTHast cucTeMa.| PackpbiBaTh cofepykaHue
11eJIOCTHasI cucreMal] [1/1e/0TPOIUS — MHOXKECTBEHHOe |TEPMUHOB U MOHSATHI:
AEﬁCTBHe reHa. MHO>XeCTBeHHOe€ [1erCTBHe I'eHa
MHO>KeCTBeHHbIN asennsm. (neitoTpornusy),
B3aumogeiicTBue Hea/uiebHbIX —|KOMILJIEMEHTAPHOCTS, 3IMKCTa3,
reHoB. KoMIlI/IeMeHTapHOCTb. noymmepust. OnpeessiTh
onucras. [Tonvimepusi. (hopmbI B3aUMO/IEMCTBUS
'eHeTHUeCKUI KOHTPOJIb ajieJIbHbIX U Heaslle/IbHbIX
pa3BUTUS PACTeHUM, )KUBOTHBIX U |FeHOB. [IpUBOAUTH MprMepkI
yesioBeKa, a Takxke T7IeMOTPOITHOTO [IeHCTBUS TeHOB.
(bu3M0/I0rMUeCcKuX MpoIeCcCoB,
ToBe/IeHUs U KOTHUTHBHBIX
¢byHkumi. 'eHeTHyeckue
MeXaHU3Mbl CUMOUOTeHe3a,
MeXaHU3Mbl B3aUMO/eNCTBUS
«XO035IMH — Tlapa3uT» U «X035IMH —
MUKpOOHOM». [leMoOHCTpanuu
TabmuLIbI U CXEMBI:
«MHO>XeCTBeHHBIN alIeTnu3M»;
«B3auMo/ielicTBre TeHOB»
Ne Tema ypoka KonuuectBo yacos ata [IporpamMmmHoOe copepxaHue OCHOBHbIE BU/[IbI AE€SITe/TbHOCTU
n/n Bcero | KouTtponbHbie| [Tpaktuueckue U3y 4€HAA 00y JaroIUXCsl
paboThI paboThI




84 |[[['eneTnueckuii 1 0 28nenens |['eHeTHUeCKMe aClleKTbl KOHTPOJIs) PeliaTh reHeTHUeCKue 3a/1auu Ha
KOHTPOJIb Pa3BUTHUS Y M3MeHeHUs Hac/leICTBeHHOW  |B3aMMO/IeHCTBHEe Heaslle/IbHbIX
pacTeHUM, )KUBOTHBIX U vH(bOopMaLy B TTOKOJIEHUSIX reHOB
yeoBeka]] KJ/IETOK Y OPTaHU3MOB.

85 |[[W3meHUMBOCTH 1 0 29Henens |B3avimoieiicTBYe TeHOTHIIa U PackpeiBaTh cofeprkaHue
MPU3HAKOB. Bubl Cpejibl TPy (POPMUPOBAHUU TePMUHOB Y TIOHSTUM:
W3MEHUYMBOCTH] | (heHoTumna. \3MeHUMBOCTb W3MEHUUBOCTb,

IpU3HaKoB. KauecTBeHHbIe U HeHacJ/le/ICTBeHHast
KOJIMYeCTBEHHbIe ITPU3HAKU. W3MEHUMBOCTh, HaC/leCTBeHHas
Buzibl ©13MeHUHMBOCTHU: HM3MEHUYUBOCTb.
HeHac/le[JICTBeHHas U CpaBHHMBAaTh HeHaC/IeICTBEHHYIO
Hac/e[JCTBEHHas. HU3MEHUYUBOCTb C
JeMoHCTpanuu HacneAcTBeHHOM. [IpuBOaUTH
Tabmumiipl U cxembl: «Bupl [IpUMepbl KAUeCTBeHHBIX U
HM3MEHUHUBOCTH. KOJIMYEeCTBEHHBIX NTPU3HAKOB
OOopyaoBaHMe: KUBbIE U OpraHu3MOB, TMPOSIBJIEHUN y
rep6apHHe SK3eMILISIPhI OpraHr3MOB HEHaCHeACTBeHHOﬁ u
KOMHATHBIX paCTeHHﬁ; PUCYHKU HaCHe,ELCTBEHHOﬁ N3MEeHUMBOCTHU
(boTorpadun) >KMBOTHBIX C

pa3/IMYHbBIMU BUIAMU

V3MEeHUHUBOCTU

86 |[[MoaudukaimoHHas 1 0 29uepenst | MoaudukalimoHHas PackpeiBaTh cofeprkaHue

U3MEHUUBOCTh]] V3MeHUYMBOCTb. Posb cpefipl B TePMUHOB Y TIOHSITUM:

(popmupoBaHuH MoAu(UKaIIMOHHAs, UK
MOZIM(HKALIMOHHOM (heHOTHUTIMUECKAS], U3MEHUUBOCTb,
M3MeHUMBOCTU. HopMa peaklnM  |papuaHTa, BapUaL{IOHHbI s,
Tnpy3HaKa. [leMoHCTpanuu BapuallMOHHasl KpyBasi, HopMa

Ne Tema ypoka KomnuectBo uacos Hara [IporpammHoOe cozepykaHue OCHOBHbIe BU/IbI [eSITe/IbBHOCTU

n/n Bcero | Koutposnbasie| [IpakTryeckue M3y 1€HHA 00yJaroLuxCst

paboThI paboThI




Taburpl ¥ CXembl:
«MopudukalmoHHast
W3MEHUHBOCTb.
OOopy/oBaHMe: KUBbIE U
repbapHbIe FK3eMIUISIPbI
KOMHATHBIX PaCTeHUH; PUCYHKH
(ororpadum) )KUBOTHBIX C
TipUMepaMu MOAU(DUKAIIMOHHOM
M3MEeHUMBOCTH.

peakLvy MpH3HaKa,
MoAuUKaLK.

87 |[[BapuauuoHHbIii pagu| 1 0 0,5 29Heiens1 | BapuallioHHBIM psif U XapakTtepr30BaTh CBOMCTBa
BapHalMOHHasi KpUBasl. BapualuoHHasi KpuBas (B. MOAU(UKAITMOHHOM
JlaboparopHast pabota NoranHceH). CBolicTBa M3MeHUMBOCTHU. IT0Ka3bIBaTh POJib
«MccnenoBaHue MOAU(UKAITMIOHHOM YCJIOBHIA BHELLHel cpe/bl B
3aKOHOMEpPHOCTel W3MEeHUMBOCTH. pa3BUTUM MOIU(PUKALIMOHHOM
MO UKAIHOHHOM JlaboparopHast pabora MI3MEHUMBOCTH Y OPraHH3MOB.
U3MEHYUBOCTH. «MccnepoBanve CtpouTh BapualjMOHHbIe PS/ibl U
[TocTpoenue 3aKOHOMEPHOCTeH rpaduK KpUBO HOPMBI peakLiuy
BapHUaLiOHHOI'0 PSS U MOZM(HUKALIOHHON TPH3HAKOB Y Pa3/IM4HbIX
BapHal[MOHHOMN H3MeHUMBOCTU. [TocTpoeHue OpraHH3MOB
KpUBOW»]] BapUaLIMOHHOIO psfia U

BapHaLIMOHHOMN KPUBOM»

88 |[[T'eHoTUNIUECKasi 1 0 30uegens |['eHOTUNIMUECKast U3BMEHUMBOCTD. |PacKkpbiBaTh CcofepykaHue
U3MEHUHUBOCTb. CBolicTBa reHOTUITNYECKOU TePMHUHOB Y TIOHSTUI:
KoM6HHaIMOHHAS W3MeHUUBOCTU. Buib KOMOWHATHBHAsI U3MEHUHBOCTD,
M3MEHUMBOCTB] | TeHOTUIMUUeCKOW N3MeHUMBOCTH: |MyTallMOHHAsl N3MeHUUBOCTh,

KOMOMHATHBHAas, MyTallMOHHAsA. |KOMOWHALIMM, MyTaL|H.
KoMb1HaTHBHAas U3MEHUHUBOCTb. XapaKTepugogaTL CBOICTBA
Melio3 ¥ 110J1I0BOM TIpoLiecC — FeHOTUITUYEeCKOW M3MEHUHBOCTH.
No Tema ypoka KomuecTBo yacoB Hata [TporpaMMHOe cofiep>kaHue OcHOBHbIE BU/IbI AeSITeTbHOCTH
/1 Bcero | KouTposbhbie| ITpakTrueckue M3y 1€HUA 0GyyaroIuXCst
paboThI paboThI




OCHOBAa KOMOWHATUBHOM
M3MeHUMBOCTU. Pojib
KOMOWHATHBHOW U3MEHUMBOCTH
B CO3/]JaHUU T€HEeTHUECKOT 0
pa3HooOpa3us B Tipe/iesiax
OJIHOTO BUZA. [leMOHCTpaLuu
Tab/HIbI ¥ CXEMBI:
«KombuHaTHBHas
HM3MEHUHBOCTb», «Meio3»,

«Oriof0TBOpEHNe»

OmnuckiBaTh Mei03 U MOI0BOM
TIPOLiecC Kak OCHOBY TIPOSIB/IEHUST
y OpraHu3MOB KOMOMHATHBHOU
HM3MEeHUHBOCTH.

[Toka3bIBaTh Ha KOHKPETHBIX
rpyMepax poJib KOMOMHATUBHOM
M3MEeHUMBOCTU B CO3ZIaHUU
reHeTHUeCcKoro pasHoobpasust
OpraHu3MOB B IpeJiesiax 0JHOT0
BU/IA.

CpaBHUBATh T€HOTUITUUECKYHO
W3MEeHUHBOCTb C

MOAU(UKALIMOHHON
89 |[[MyTauuoHHas 1 0 0,5 30nHenens |MyTaLiOHHast U3SMEHUYMBOCTb. PackpeiBaTh cofepkaHue
V3MEeHUUBOCTb. Bubpl MyTanmii: reHHble, TePMUHOB Y MOHATUI: MyTaLUH,
I[TpakTrueckast paboTa XPOMOCOMHbI€, TeHOMHBIE. XPOMOCOMHBI€ [TepecTpPOrKH
«MyTaumun y CrioHTaHHbIe U MHAYLIMPOBaHHbIE | (abeppaliyu), MOTUIION K,
nposoduibl  (Ha MyTalWU. SnepHble U aHeyIJIONJusl, MyTaHT, MyTareHsbl.
TOTOBBIX LUTOIl/Ia3MaTH4yeckue MyTaluu. |[IpuBOAUTE TIPUMEPBI My TalIUH,
MHKpOIIperaparax)»]] ComaTHnueckye 1 M0J0BbIe BCTPevarol1Xcs y pa3HbIX
MyTauuu. I1prumHbl OpraHu3MOB.
BO3HHMKHOBEHHSI MyTaLlUH. KnaccudpuumpoBaTe MyTaluu o
MyTareHsl ¥ UX BJUSIHUE Ha pa3HbIM OCHOBaHUsIM. Pa3nuuath
OpraHu3MBI. Ha n300pakeHusX (cxemax,
[emoHcTpanmn Tab/M1jax) reHHble MyTal|H,
IToptpetsr: I'. [le ®pus, B. XPOMOCOMHBbI€ TIepeCTPOMKHU
WNoranncen, H. . BaBunos. pasHbIX BU/IOB:
JleneLyy, AyTIvKaruu,
Ne Tema ypoka KosmmuecTtBo yacos [Hara IIporpammHoOe cofepykaHue OcHOBHBIe BU/bI [1eATe/IbBHOCTH
n/n Bcero| KonTposnbhbie| [TpakTrueckue [M3y1e€HHA 00yuaroLuxcst
paboThI paboThI

TabuLIbI U CXEMBI:
«['eHeTnueckue 3abo0ieBaHUs
yesioBeKa», « Buabl myTaruiim.

TPaHC/I0KalluK, UHBEPCUH;
reHOMHble MyTalu. CpaBHUBATb
Mekay co00l MyTaL[UM Pa3HbIX




O6opyi0BaHME: )KUBbIE U
repOapHbIe SK3eMIUISIPI
KOMHATHBIX paCTeHUH; PUCYHKU
(dboTorpadum) >KUBOTHBIX C
Pa3/IMYHBIMUA BUAMU

BU/IOB.

V3MEeHUYMBOCTH.
90 |[[3akoHOMepHOCTH 1 0,5 30Hezess1| 3aKOHOMEPHOCTH MYTaLJMOHHOTO | XapaKTepu30BaTh CBOMCTBA
MYTaLMOHHOTO nporecca. 3aKoH MyTaLMOHHOW M3MEeHUYMBOCTH.
rporjecca. JNUreHeTHKa rOMOJIOTUYECKHX PSIZIOB B HasbiBaTh NpUUKHBI MyTaL|i,
Y 3MUreHOMHUKa] | HaC/IeACTBEHHON U3MEHUMBOCTH  |BLIAB/IATH MCTOYHHKH
(H.W. BaBunos). BHesinepHas (haKTOPOBMyTareHoB B
W3MEHUMBOCTE 1 OKpy>Karolleli cpefie (KOCBeHHO).
HaCJ/1e[JCTBEHHOCTb. TIpHBOAMTE (OPMYTUPOBKY
OMMIeHETHKA 1 JMMIEHOMHKA, |00 1 romoOrHUeCKHX psi0B U
POJIb SMMIeHETHYECKHX (PaKTOPOB Hac/1e/CTBeHHOW N3MEeHUMBOCTH
B HAC/IE/OBAHNI M MSMEHUMBOCTMIL 11 Bappiosa u 0G0CHOBBIBAT
(heHOTUNMUECKUX TIPU3HAKOB Y €ro 3HAUCHHE /IS PAKTHKA
OpraHU3MOB. CeJIbCKOr0 X03KCTBa
91 |[[I'eHeTHKa ye/iOBeKa. 1 0 0,5 31Henens |Kapuotun yesnoseka. PackpeiBath cofeprkaHue
[TpakTryeckas pabora MexayHapo/Hasi porpamma TePMUHOB Y TIOHSATHH:
«CocraByieHre U aHan3 vcciiejoBaHusa reroma CeKBeHUPOBaHue, KapTa
PO/I0C/IOBHOM» ]| uesoBekaCoBpeMeHHOe XPOMOCOMBI, TIPOOaH/I,
OTIpe/ie/IeHIe reHOTHTIA: Hac/le[ICTBeHHbIe 60/1e3HU
TIO/THOT€HOMHOE (MOHOTeHHbIe, TIO/TUTeHHbIe,
CeKBEeHMpOBaHUe,
TeHOTUITMPOBaHUe, B TOM UHC/Ie C FeHHbIE, XPOMOCOMHbIE),
MeIMKOTreHEeTUUeCcKoe
No Tema ypoka KosmuectBo yacos [Hara [IporpamMHOe cofep>kaHue OcCHOBHBIE BU/bI IeSITe/IbHOCTH
n/n Bcero | KontponbHbie| [Tpaktrueckue [13Y 1EHHA obyyatoruxcs
paboThI paboTEI




niomotusto ITIP-ananusa.
HacnencrBenHbie 3a00/1eBaHus
yejioBeKa. I'eHHbIe U
XPOMOCOMHBIe 00/Ie3HH
yejioBeka. bonesnu c
Hac/ieICTBEHHOM
Tpe/ipacrioioyKeHHOCTHIO.
CtBoJIOBBIE KNeTKU. [ToHsiTHE
«TeHeTUUeCKOTro rpy3a».
OTUYECKHe aCTeKThbl
HCC/IeJOBaHUM B 00/1aCTH
pelaKTHPOBaHUsI TeHoMa U
CTBOJIOBBIX KJIETOK.
['eHeTnueckue GhakTOphI
TIOBBILLIEHHOW UYBCTBUTETLHOCTH
yesioBeKa K (pu3nuecKkoMy u
XUMUUECKOMY 3arpsis3HeHHI0
OKpY>Karolllei cpefibl.
[Nenetnueckas
Tpe/ipacriosio’KeHHOCThb UesioBeKa
K 1aTOJIOTUSIM.

HJemMoHcTpanmu
Tabmuubl U cxembl: «KapuoTur
yesioBeKa», «MeToJbl U3yUueHUst

reHeTUKHU YeI0BeKa»,
«[eHeTnueckue  3aboJieBaHUSA
YyeJjioBeKa».

KOHCYJIbTUPOBaHUe, 0pO/ioBast
JIMarHOCTUKa, aMHUOLIEHTe3.
XapakTepu3oBaTb MeTO/bI
V3y4yeHus] TeHeTUKM uesioBeKa
(reHeanoruuecKuii, OJTU3HEI[OBBIH,
LIMTOT€HeTUUEeCKUH,
MOJIEKY/ISIPHO-TeHeTUUe CKU,
MOMY/IALIMOHHO-CTaTUCTUUECKHU ).
OnuchIBaTh e/, 3a7ja4u U
JOCTYKeHUST MeXKYHapOTHOU
MporpaMmbl «I'eHOM uesioBeKa».
Pa3nuath Ha U300paykKeHUSIX
(cxemax, TabsMLiax) KapThl
XpPOMOCOM (TeHeTu4ecKue,
(r3uUeckKre, CMKBeHCOBbIE).
OnuchiBaTh METO/IbI
COBPEMEHHOTr0 oripe/ieieHUst
reHOTHUIa OpraHu3Ma:
TOJTHOTeHOMHOe CeKBeHHpOBaHUe,
reHOTUIIMPOBaHue, B TOM UKCJIe C
riomo1sro ITIP-ananm3a.
XapakTepr30BaTh
Hac/ie/ICTBeHHbIe 3a00/IeBaHUs
yesioBeKa U 3abosieBaHUs C
Hac/ie/ICTBeHHOM
Tpe/ipacroioyKeHHOCTHIO.

/1

Tema ypoka

KonmuyecTtBo yacoB

Bcero

KoHTponbHbie
paboThI

[IpakTryeckue
paboThI

Hara
H3y4eHust

IIporpamMmmHoOe copepxaHue

OCHOBHbIE BU/IbI [IeATELHOCTH
o0yyJaroImxcst

[TpakTrueckast paboTa
«CocraByieHre ¥ aHa/Inu3
PO/IOCTIOBHOW»

CpaBHUBATh T€HHbIE,
XPOMOCOMHbIe 60JIe3HM UeIoBeKa
1 00JIe3HM C HaC/IeJCTBEHHOM
TIpepacIio/I0KeHHOCTEIO.




92 |[[MeTtoabi 1 0 31Henens |. MeTozbl U3yuyeHVs TeHeTUKU [TepeuncisiTb 0COGEHHOCTH
MeJULIMHCKOU yesioOBeKa: TeHeaIoruuecKuid, M3y4yeHUs TeHEeTUKU uesioBeKa U
reHeTUKu| | O/TM3HEIIOBBIH, MeTO/Ibl MeTUL[UHCKOM reHeTUKH.

LUTOreHeTUUEeCKHH,
MOMY/ISI{UOHHO-CTaTUCTUUE CKUM,
MOJIEKY/ISIPHO-TeHEeTUUe CKUM.

93 |[[3HauenHue 1 0,5 31Henens |3HaueHHUe MeAUIMHCKOM YcraHaBIMBaTh B3aIMOCBSI3b
MeJULIMHCKOW TeHeTUKU reHeTUKU B MpeJIOTBPAIlleHUH U |MeXKy Hac/ie/ICTBeHHbIMU
T0 Mpe/0TBPAalLeHHI0 U JIeUeHNY TeHeTUYeCKUX 3ab0/1eBaHUSIMU UesIOBeKa U UX
Pa3BUTUIO 3abo/ieBaHUH UeoBeKa. reHeTUYeCKOM OCHOBOM.
reHeTUYeCKHUX MepukoreHeTUUeCKoe OO60CHOBBIBATH 3HAUEHHE Me/NKO-|
3aboeBaHUI KOHCY/IbTHPOBaHUe. reHeTUUeCcKoro
yesioBeKa] | KOHCY/IbTUDOBAHUSI B

Npe/IOTBPAlLeHUH U JieueHun
Hac/ie/[CTBeHHBIX 3a00/1eBaHUI
yesioBeKa

94 |[[OcHOBHBIe OHATUS 1 0 0,5 32uepens | [loMecTUKaLs U CeleKLUs. PackpbIBath cofiepkaHue
CesIeKLUH. 3apokzieHue ceeKLun U OCHOBHBIX TIOHSITUM: CeeKIus,
JlabopaTopHasi paboTa JoMecTUKalyy. Yuenve H.U. JOMECTHKALIHSL, TPUMHATHBHAsT
«M3y4eHue copToB Basuiosa o CceJieKIysi, KOMOHMHATHBHAsT
KY/IbTYPHBIX pacTeHU LleHTpaxnpouCXoXIeHus: U Ce/eKLysi, COPT, TOPOJA, LIITAMM.
Y NIOpPOA AOMallTHUX MHOTr000pasuisi Ky/IbTyPHBIX [Tepeunc/iATH OCHOBHBIE 3TAllbI
SKUBOTHBIX» || pacteHu. Posb cenekuyu B

No Tema ypoka KommuecTBO yacoB Hata [TporpaMMHOe cofiep>KaHue OcHOBHbIe BU/IbI IeTeTbHOCTH

n/m Bcero | KontponbHble| ITpakTiueckue [13Y 1EHHAA obyuatoruxcs

paboThI

paboThi




CO3/laHHH COPTOB pacTeHUU U
ropoJ, *KUBOTHBIX. COPT, 1OPO/a,
1ITaMM. 3aKOH FOMOJIOTMYeCKHUX
PSIZIOB B HacC/ieICTBEHHOU
n3MeHurBocty H./. BaBusogsa,
€ro 3HaueHue Jjisl CeNeKIL[MOHHOMN
paboThI.

HJemMoHcTpanmu

IToptpetsr: H. 1. Basusos, 1. B.
MuuypuH, I'. [I. KapnieueHko, II.
I1. JIykbsHeHko, b. JI. Acraypos.
Tabnuipl 1 cxembl: «LleHTpEbI
MIPOMCXO’KEHHsI 1 MHOT00Opa3ust
KY/JIbTYPHBIX pacTeHUi», «3aKOH
TOMOJIOTUUECKHX PSIZIOB B
Hac/ieICTBeHHOM
M3MEeHUMBOCTU».

JlabopaTopHast paboTa
«/3yyeHne COPTOB KYyJ/IbTYPHBIX
pacTeHul ¥ NOpOoJ, JOMAIIHUX
JKUBOTHBIX»

PasBUTHS CeJIeKL[MM Kak mporjecca
Y HayKH.

XapakTepr30BaTh COJiepyKaHue
yuenus H. 1. BaBunosa o
LleHTpax MpOUCXOXAEHUS U
MHOT000pasusi KyJIbTYPHBIX
pacTeHU.

[TokasbiBaTh LleHTpHI
TIPOMCXOXK/IeHUsI 1 MHOT000pa3us
KYJIbTYPHBIX pacTeHUr U L|eHTphI
JIOMEeCTHKALIUU JOMallTHUX
JKMBOTHBIX Ha KapTe MHpa,
CBS13bIBaTh MX MECTOIO/I0XKeHHe C
ouaraMy BO3HUKHOBEHUSI
JIpEBHEMIINX LIUBUIU3aLUH.
CpaBHUBaTh COPT, TTOPOAY,
LITaMM C BUJ@MU-POJUYaMHU.
OO60CHOBBIBAaTH 3HaUEHHe 3aKOHA
rOMOJIOTUYECKUX PSIZIOB B
HacJ/ie/ICTBeHHON M3MeHUHUBOCTH
H. 1. BaBunosa s
CeJIeKL[MOHHOW paboThlI.
OnuchIBaTh NMepCrneKTUBbI
JIOMeCTHKALMU U CO3/laHre HOBBIX
COPTOB KYJ/IbTYPHBIX paCTeHUH,
MOPOJ, IOMAILIIHUX )KUBOTHBIX U
LITaAMMOB MUKPOOPraHM3MOB

/1

Tema ypoka

KommuectBo

YacoB

Bcero

KoHTponbHbie
paboThI

ITpakTueckue
paboThI

Hara

HN3y4dyeHusd

[IporpammHoOe cofepykaHuve

OCHOBHbIE BU/IbI [IeATELHOCTH
oOyyJaroImxcst




95 |[[MeTogpr 1 0 0,5 32Heesist [ MeToAbI CeNeKIIMOHHON paboThl. |PacKpbIBaTh CojiepKaHue
CeJIeKIIMOHHOW paboThI. VW ckyccTBeHHbIH 0TOOP: TePMUHOB Y MIOHSATHH:
JlaboparopHast pabota MAaCCOBBIA U MHIUBH/Ya/bHBINA. |UCKYCCTBEHHbIM 0TOOP,
«M3yuenune MmeTos10B OTarel KOMOMHAITMOHHOU TIPOM3BO/IUTENH, SKCTEPbEP,
CeJIeKLIMM PaCcTeHU» |] cenekumu. Vicnbiranue O/IM3KOPO/ICTBEHHOE

TIPOM3BO/IUTE/IEH 110 IOTOMCTBY. |CKDeIlMBaHKe, UM UHOPUIWHT,
OTO6op MO reHOTHUIY C MOMOIIBI0 |HEPOCTBEHHOE CKPeIIUBaHue,
OLleHKHY ()eHOTHIa IOTOMCTBA U |WJTK ayTOPUJMHT, YUCTast JIMHUS,
0TOOp 1O reHOTUITy C MTOMOLLBI0  |reTepo3uc (rubpuAHas Cua),
a”anusa JIHK. FeHOMHOEe peJlaKkTUPOBaHue,
M cKycCTBeHHBIM MyTareHes Kak |MCKyCCTBeHHBIN MyTareHes,
MeTO/, CeJIeKLIMOHHOW paboThl.  |(haKTOpbI-MyTareHsl,
PasyaliioHHBIN ¥ XUMUUYECKUN  |IO/IMIIOU/IbI, OT/Aa/IEHHAs]
MyTareHe3 Kak HCTOUHUK rubpugu3anysi, CeKBeHUPOBaHUe.
MyTalyi y Ky/JbTYPHbIX GOPM | XapakTepu3oBaTh OCHOBHbIE
opraHu3moB. Mcnosis30BaHue MeTO/Ibl Ce/IeKI[UY paCTeHUN 1
FéHOMHOI'O pe1aKTHPOBAHUA U JKABOTHBIX: UCKYCCTBEHHBIM
meTon0B pekombuHanTHbIX JIHK |oT60p 1 rubpugmnsarmio.
A1 TIO/Ty4eHHUA UCXOAHOr 0 CpaBHUBaTh MacCOBbIN
Marepuasa [/ CeJIeKIUH. HCKYCCTBEHHBIN 0TOOD C
[TonyuyeHrie MOMUTIIION/IOB. VH/UBU/yalbHbIM, I0Ka3bIBaTh
BHyTpHBUIOBas TMOpUAM3aAIMA. |MX 3HAUEHHE [I/Is1 CeJIeKLIUN
bnnskopopcTtBeHHOe KYJIbTYPHBIX PAaCTEHUU U
CKpelljBaHNe, WM WHOPUAUHT. |[10MallHUX KUBOTHBIX.
HepogcreeHHoe ckpeluBanye, |[IpuBOAUTL KOHKPETHBIE
WM ayTOpuuHr. ['eTepo3uc U |npumephl OT/ANEHHOM
€ro rNpyuYrHLI. Hcnions3oBanue FI/I6pI/I,[LI/IBaL[I/II/I B CeJIeKLUH.
reTeposnca B CeJIEKLMH. OnuceiBath onbIT I'. [,
OtpanénHast rubprzn3aLys. KaprieueHKO M0 Mpeo/0/1eHHI0
Ne Tema ypoka KonmuecTBo yacos [Hata [TporpamMmMHOe cofiep)kaHue OcHOBHbIE BU/IbI [IeSITe/TBHOCTH
n/n Bcero | KouTposnbhbie| [TpakTryeckue |13y 1€HHA 00y4aroLMXCst

paboThI

paboThI




[Tpeomonenue Oecriioust
ME>KBU/JOBbIX TUOPH/IOB.
JemMoHcTpaLuu

IToptpertsr: H. 1. Basunos, U. B.
Mwnuypun, I'. []. Kapneuenko, H.
bopnoyr, [I. K. benses.
Tabnuip! ¥ cxembl: «MeTobl
ceyieKIun», «OTaanéHHas
rubpuau3arivis», « MyTareHes».
JlabopaTopHast paboTa
«/3yuyeHue MeTO/|0B CeeKLIUU
pacTeHu» JKCKYpCHUs
«OCHOBHBIE METOZbI U
JOCTHDKEHUS CeleKLIUM pacTeHun
Y )KUBOTHBIX (Ha CeJIeKIJMOHHYIO
CTaHLIMIO, TIJIeMeHHYI0 (hepmy,
COPTOMCTIbITaTeTbHBIM yUacToK, B
TeIJIMYHOe XO34HCTBO, B
71abopaTopHIo arpoyHUBEpPCHUTETA
WIW Hay4YHOT O LIeHTpa)»

Oecruiovsi Me>KBUZIOBBIX
rubpuoB.

PasnuuaTh Ha U300pakeHuUsX
(cxemax, Tab/UIIAX) y OT/A€TbHBIX
npe/icTaBUTeIel KOHKPeTHOTO
COpTa U MOPO/ibl X031 CTBEHHO
L[eHHbIe TIPU3HAKH, HeOOXOANMbIe
YyeJsioBeKy.

96 |[[docTwkenus 1 0 0,5 32nepens | JocTkeHns cenekiuu pacteHUH | [IpuBoAUTE KOHKpETHbIE
CceJIeKL[UM pacTeHui U Y )KUBOTHBIX. «3e/éHast NIpUMePBI JOCTH)KEHUH CeneKLUn
JKUBOTHBIX. peBo/moLys». [IpakTrueckas KY/JbTYPHBIX paCTeHU! U
ITpakTiyeckast pabota pabota JIOMalllHUX >KMBOTHBIX B Poccuu
«IIpuBrBKa «ITpyBUBKa pacTeHUI».
pacTeHuii»]]

97 |[[CoxpaHeHue u 1 0 33Henens |CoxpaHeHWe U W3yuyeHUe XapakTepu30oBaTh poJib CeeKLIUU
V3y4yeHHe reHeTUUeCKHX| reHeTUUeCKuX pecypcoB B obecrieueHnn

KY/IbTYPHBIX paCTeHUU U UX
Ne Tema ypoka KonnuectBo uacos [Hara [TporpammMHoOe coziepkaHue OcHOBHbIe BU/IbI [1€STe/IbHOCTU
m/m Bcero | KouTtponbHble| ITpakTuueckue M3y 1€HAA 00y JaroIUXCst

paboThI

paboThI




PeCcypCoB U yIipaBjieHHe
reHeTUUeCKUMHU

pecypcamu]]

OVKUX POJIYen /1Jisl CO3[|aHusI
HOBBIX COPTOB U THOPH/IOB
CeMbCKOXO035ICTBEHHBIX KY/BTYP.
N3yueHnue, coxpaHenue u
yIipaBeHue TeHeTUUeCKUMU
pecypcamu
CeMbCKOXO35IMCTBEHHBIX U
TIPOMBIC/IOBBIX YKUBOTHBIX B
LleJIsIX YJTy4llleHUst
CYLL[eCTBYIOIIUX U CO3JaHUsI
HOBBIX TIOPO/], INHUI U KPOCCOB,
B TOM YMCJIe C TPUMeHeHreM
COBpPEMEHHBIX MeTO/I0B HayUHbIX
WCC/Ie[JOBaHUM, Nepe/IOBbIX Ujen
Yl TIePCIIeKTHBHBIX TeXHOIOTUI.

MPO/I0BO/IbCTBEHHOM
6e30macHOCTH Uesl0BeYeCTBa.

98 |[[BuoTexHO/0rUA KaK 1 0 0,5 33Hees1s1 | OObEKThI, UCTIONb3yeMble B PackpeiBaTh comeprkaHue
HayKa ¥ 0Tpaciu OUMOTeXHO/IOTUY, — K/IeTOUHble U |TePMUHOB U ITOHSATUN:
TMpOXU3BOACTBA. TKaHeBbIe KYJIbTYPHI, 6I/IOTeXHOJ'IOFI/IH, TpagULIMOHHASA
ITpakTrueckast paboTa MUKPOOPTaHU3MbI, UX OMOTEXHOJIOTHSA,
«13yyeHue 06LEKTOB XapakTepucTHKa. TpaauiponHas |MAKPOOHOIOrMUeCK i CHHTeS,
broTexHoI0rUK»]] 6uoTexHOMOrMs: xe6omedeHye, |MMKPOOHOIOrHYecKas
T0/TyYeHre KUCTOMOJIOYHBIX TEXHOJIOTHS.
TPO/IyKTOB, BUHOJIETH. TTepeuncasaTh HarpaBIeHUs
MuKpoGHOIOrMuecKuii cupres, | OHOTEXHOMOTHI Lie/u 1 3ajaum,
O6BeKTb MUKpoOHonornyeckux | ST OIHHE HEPE/ GuotexHooruei.
TexHosoruit. [Ipor3BoACTBO XapakTepn3oBaTh 00LEKTE,
6e/IKa, aMUHOKHCTIOT ¥ UCII0JIb3yeMbie B OMOTEXHOIOTHH,
BUTaMHUHOB.
Ne Tema ypoka KosmmuecTtBo yacos [Hara IIporpammHoOe cofep>kaHue OcHOBHBIe BU/bI [1eATe/IbBHOCTU
n/m Bcero | KontposbHbie| [TpakTrueckue M3y I€HAA 0byuvaroMxCst
paboThI paboThI




JdemoncTpauuu  Tabmunpl U
CX€eMBbI: «Hcrions3oBanue
MHUKPOOPraHUu3MOB B

TIPOMBILLIZIEHHOM TIPOM3BO/ICTBEY.
JlaboparopHast paboTa
«/3yueHrie 06BEKTOB
OUMOTEeXHOMOTUN.

[TpakTHueckast paborta
«ITonyueHrie MOJIOYHOKUC/IBIX
TIPOZIYKTOB».

OKCKypcusi «broTexHOmorus —
BayKHelMI111asi TPOM3BOUTE/IbHAS
Cu/ila COBpeMeHHOCTH (Ha

— K/IeTOUHBIE Y TKaHeBbIe
KY/IbTYPbl, MUKPOOPTaHU3MBI.
OnuceIBaTh OCHOBHBIE METO/IbI
TPaJULIMOHHON OHOTEXHO/IOTHH U
JTOCTYKEHHS
MHUKPOOHOIOTHUeCcKon
TEeXHOJIOTUH.

OO60CHOBBIBATh 3HAUEHUE
OHMOTeXHOIOTUY [1/IST
CeTbCKOXO035ICTBEHHOT'0
TIPOM3BO/ICTBA

OroTexHOI0THYeCKOoe
TIPOM3BO/CTBO)»

99 |[[OcHoBHBIE 1 0 33Hepesnsi|Co3/aHre TeXHO/IOTHN U PackpeiBaTh coziep>kaHue
HarpaB/IeHUs MHCTPYMEHTOB TEPMUHOB U TIOHSATHI: K/IETOUHAs
CHUHTeTHUEeCKOU LleJIeHarnpaB/IeHHOr0 U3MeHeHus |UHKEHEpHs, KIeTOYHaA
buonoruul]] ¥ KOHCTPYUPOBaHUsl FeHOMOB ¢ | TEXHOJIOTH, METOZ Ky IbTypbl

LIeJIBIO MO/TyYeHHs OpraHu3moB u |K/1ETOK 1 TKaHeH,

MX KOMITOHEHTOB, cogepxaux | OTHIIOTEHTHOCTS,

He BCTpeuaronecs B npupoge | VIFOPHIIOTEHTHOCT, CTBOJIOBbIE
6MOCHHTETHYECKHE TTyTH. K/IETKH, MUKpOK/IOHAIbHOE
KneTouHast urxeHepusi. Metopl |PA3MHOKEHAE DACTEHNH,
Ky/IbTYpbI K/IETOK ¥ TKaHeii coMaThuecKasi rubpun3anus,
pacTeHuii U JKUBOTHBIX. rarnyioujipl, THOPHU/IOMEI,
Kpuo6anku. ComaTruueckas MOHOK/IOHA/IbHBIE 1
rUGPH/IM3AIHS 1 coMaTHueckuii | O/TAK/TOHAIbHbIE aHTHTeTTa,
sMmbpuorenes. Vcronb3oBaHue

Ne Tema ypoka KonuuecTBo yacoB Hata TTporpaMMHOe co/iep>KaHue OCHOBHbBIE BU/IbI [IeATE€NLHOCTH

n/m Bcero | KouTposnbhbie| [TpakTryeckue |13y 1€HUA 00y4aroLMXCst

paboThI paboThI




rarsiou/ioB B Ce/ieKL[UM pacTeHUil.
IlonyueHue MOHOK/NIOHA/NIbHBIX
aumumen. Hcnonb3o8aHue
MOHOK/IOHA/IbHBIX U
NOAUK/AOHA/NbHBIX AHMUMen 8
MeduyuHe. VicKyccmeeHHoe
onio0omeopeHue.
PekoHcmpykyus sliyeknemok u
K/IOHUPOBAHUE HCUBOMHbIX.
Memoo mpaHcnaaHmayuu sioep
Ka1emok. TexHono2uu
0300p08/eHUsl, Ky/1bMmueUpOBaHusl
U MUKPOK/IOHA/IbHO2O
DA3MHOXCEHUs!
CeNbCKOX03AUCMBEHHbIX KyAbmyp.
/JlemoHcmpayuu

Tabauybt u cxembl: «KnemouHas
UHJICeHepusi»

MeTOJ, TPaHCIJIaHTaLKH si7ep,
KJIOHMPOBaHMe.
XapakTepr30BaTb OCHOBHbIE
HarpaBJ/IeHUsI CHHTeTUYeCKOH
ouonoruu. OMUChIBATh Ha
KOHKPETHBIX TTPUMepax MeTO/bI
KJ/IETOUHOW MH)XeHepuH.
[IpuBOAUTHL MpUMeEpHI
HCIM0JIb30BaHUsI MOHOK/IOHA/IbHBIX
Y TOJIMK/IOHA/IbHBIX aHTUTEN B
MeULMHE.

O1leHMBaThL 3HaUeHUe
CUHTETUUYECKOUN OHO0JIOTHH JIJIsT
CenbCKOT0 X035IMCTBA U
MeIULIUHBI

100|[[XpomocomHast 1 1 0 34Henens | XpoMOCOMHas U reHHast PackpeiBaTh cofeprkaHue
reHHasi UHKeHepus]| VH>XeHepusl. VICKyCCTBEeHHBIN TePMUHOB U MOHSATUI: TeHHast

CHHTe3 IreHa U KOHCTPYUPOBaHUe |UH)XeHepUsl, PeCTPHKLIMOHHbIe
pekombuHaHTHBIX [JHK. 9H/IOHYKJIeasbl (DeCTPUKTa3bl),
Co30aHue mpaHc2eHHbIX JIUTIKKMEe KOHLIbI, T1a3MUJBl,
Op2aHu3mo8. [1oCcTrKeHus U peCcTpUKLIYs, IMTUPOBaHUe,
TepCreKTUBbl XPOMOCOMHOM U |TpaHCchopMaliusi, CKpUHUHT,
reHHOM WH)XeHepUH. TPaHCTeHHbIe (reHeTHYeCKu

Ne Tema ypoka KonuuectBo yacos Hara IIporpamMmmHoOe copep>xaHue OCHOBHBIE BU/IBI IeSITE/IBHOCTH

n/n Bcero | KouTtponbHble| ITpakTuueckue |13y 1€HAA 00yvaroLuxCst

paboThI paboThI




OKOJIOTUUeCKUe U STUYeCcKue
npo6JieMbl TeHHOUW WHKeHepUH.
JleMOHCTpanuu

Tabmurpl u cxembr: «I'eHHast
WH)XEeHepUus»

MOAUGHULIMPOBaHHbIE)
opraHusmbl. ONUCHIBaTh
MeTO/bl PeNPOAYKTUBHOTO U
TeparneBTUUECKOT0
K/IOHUPOBaHUsI, KIeTOUHbIE
TEXHOIOTMU U CTIOCOObI
reHeTUYeCKOU NHKeHepHH.
XapakTepr3oBaTh JOCTUXKEHHUS
reHHOU UHXeHepyd. OLleHMBaTh
5K0JIOTUYEeCKUe U 3TUYeCKHue
1po0JieMbl KJIOHUPOBAHUS U
CO3/]aHUs1 TPAHCTEeHHBIX
OpPraHW3MOB, NePCIeKTUBbI
Pa3BUTUSI XDOMOCOMHOM 1
reHHOW UH)KeHepuu

101|[[ MeauLHCKHE 1 0 34nenens |MeAUIIUHCKHE OMOTEXHOOTHH. |PacKpbIBaTh Co/iepKaHue
O6uoTexHoJsioruu|| INocmeeHomHas yugposas TEPMUHOB U TIOHSTUM:

Meduyuna. ITIP-duazHocmuka. |MEeULMHCKas GUOTEXHO/IOTHs,
Mema6onoMHbiil aHaus, MeTab0/IOMHBIA aHa/IN3,
2eHOYeHmpuUUecKuil aHanu3 reHOLIeHTPUUeCKUM aHa/lu3,
npomeoma uenogeka das oyenxu |N1EPCOHATM3MPOBAHHAS MeULIHA,
COCMOSsIHUSL €20 300PO8bA. PereHepaTBHas MEAMIIMHA.
Hcnonb3oeaHue cmeonosbix XapaKTepU30BaTh METO/bI
knemok. TapeemHas mepanus MeTaGoMIoMHOTO 1
paka, 3D-6uoundicerepus o1 reHOL[eHTPUYEeCKOTO aHa/n3a;
Da3pAGOMKL (yHOAMEHMAABHBIX WCI0/Ib30BaHKe CTBOJIOBBIX
0CHO8 MeOUYUHCKUX mexHoa02Ull,
€030aHUsl KOMNIEKCHbIX MKaHell

No Tema ypoka KomuuecTBo uacoB Hata [TporpaMMHOe cofiep>kaHue OcHoBHbIe BU/IbI eSITeTbHOCTH

n/m Bcero | KontposbHbie| [TpakTrueckue U3y I€HAA 00yUaroIMXCs

paboThI paboThI




coyemaHuem mexHono2utl
mpéxmepHo20 bUONpUHMUH2A U
ckaggonouHea 0na pewieHus
3a0ay NepcoHaIU3UPOBAHHOL
MeOUYUHBI.

Co30aHue 8eKMOpPHbIX BAKYUH C
yenbio obecneueHus
KOMOUHUPOBAHHOU 3aWjumbl om
8o306youmesneti OPBU,
yCmaxoeneHue MoAeKyASIPHbIX
MexaHU3Mo8 (pyHKYUOHUPOBAHUS
PHK-codepacawjux 8upycos,
8bI3bIBAOUUX 0OCOOO ONACHbIe
3ab0se8aHus Yenoeeka u

Ki1eTok; [111P-aquarHocTuKys;
TapreTHYIO Teparuio paka

JHCUBOMHBIX

102|[[Pe3epBHBIN YPOK. 1 1 34uepensi|[ToBTopeHue, 060011eHNe,

[ToBTOpEHME, cucTeMaTH3aLys 3HaHUM.

0600111eHMe,

cucTeMaTH3aLus

3HaHUH ||
OBLIEE KOJIMUECTBO | 102 7 13,5
YACOB I10
[TPOI'PAMME
11 KN1ACC
Ne Tema ypoka KosmuecTtBo yacos Harta |IIporpammHOe coziepkaHue OcHOBHBIe BU/BI [1eATe/IbHOCTU
n/m Bcero | KontposeHble | [TpakTuueckue | A3Y1€HHA 00y YarOLIUXCSE

paboThI paboThI




1 |[[OBomtooHHas Teopusi| 1 0 1uesensa |OBosronoHHas Teopus Y. PackpsiBath cozpeprkaHue
Y. apBuHal]] HapsuHa. [Tpenocbuiku TEePMUHOB U MMOHATUN:
BO3HUKHOBEHUs JapBUHK3Ma. |KPealjioHM3M, BUL,
JKu3up U1 HayyHas CHUCTeMaTHKa, 6I/IHapHaﬂ
nesirenbHOCTD Y. JlapBHHA. HOMEHKJ/IaTypa, UCKYCCTBeHHas!
JleMOHCTpaLuu cucTeMa KnacCupuKanuu
TopTpeTs: ApuctoTens, K. OpraHu3MOB, UCTOPUYeCKUI
JIunnei, XK. b. Jlamapk, 3. XK. }M<eT0'q’ AdPBIHH3M.
apakTepu30BaTh B3IJIsA/bI
Cent-Urnep, XK. Krosbe, Y. P b A
I Apucrorens, OMIiei0Ka,
apBUH.
P Jlykpeuus Kapa, [Ix. Pes Ha
Tabnuib u cxembl: «Cuctema o
- pasBUTHE >KUBOU MPUPOJBI.
>KUBOM TIpupo/isl (110 K.
OuenuBats Bkiaz K. JIuHHes B
JIunnero)», «JlecTHHLIA JKUBBIX
pa3BuUTHe OUOJIOTHH.
cyiects (110 JTamapky)»,
CpaBHUBaTh B3IJIS1/Ibl HA BUJ| U
«MexaHu3m (popMUPOBaHUs
~ . |pBomonmro K. JTunnes, XK. b.
nipucriocobieHnii y pacteHU U
Jlamapka u Y. [lapBuHa.
JKUBOTHBIX (110 Jlamapky)»,
Kputnuecku orjeHMBaTh
«Kapra-cxema mapuipyTa
KpeaLlMOHUCTCKUe B3IJIA/bl Ha
nyreruectsus Y. /lapBuHar,
JKUBYIO nipupoay. Ilepeuncisite
«Haxopku Y. [lapBuHa»
KYJ/IbTYPHOMCTOPUUYECKUe U
ecTeCTBeHHOHayUHbIe
NpeJIIOChIIKY NOSIB/IEHUS
5BOJIIOLIMOHHOM TeopuH U.
[HapsuHa. OnuceIBaTh poJib
HMICTOPUUYECKOr0 MeTOo/a.
Ne Tema ypoka KomnuectBo uacos Hara |[IporpamMMHOe cofepykaHue OCHOBHBIE BU/IbI 1eSITe/IbBHOCTH
n/m Bcero | KoatposbHele | [Tpaktuueckue | A3Yy9EHNA 00yyaroLXcst
paboThI paboTbI

W3naratk CyL[HOCTh
3BOJIIOLIMOHHOM TeopuH Y.
[JapsuHa.

Ha3biBaTh OCHOBHBIE (DaKThbI




6uorpaduu Y. [JapBrHa U 3Tarlbl
CO3/IaHUST UM 3BOJIFOI[MOHHOM
TeOpUU

eCTeCTBeHHbIN U
HCKYCCTBEeHHBIHN 0TO0P]]

(MHTEHCHBHOCTb pa3MHOXXeHUs

OpraHuU3MOB, boprba 3a
Cyll[eCTBOBaHHE,
€CTeCTBeHHbIM u

HCKYCCTBEHHBIN 0TOOP).

2 |[[dBwxy1uecs CUbl 1 0 1uepensa |/[IBrKylue CUIbI 3BOMIOLMUA  |PackpeiBaTh cofeprkaHue
5BOJTIOLIAM BUJIOB T10 BUzI0B 110 Y. [lapBrHYy TePMUHOB U TIOHSITUI:
4. ITapeuny]] (BbICOKAst MYHTEHCUBHOCTh Hac/1e/[CTBeHHOCTD, )
Pa3MHO>KeHHs1 OPraHU3MOB, M3MEeHUHBOCTb, UCKYCCTBEHHBIN
Hac/ieICTBeHHast otbop, 6opbOa 3a
M3MeHUYMBOCTh, Oopb0Oa 3a CyILleCTBOBaHKe, eCTeCTBEHHbIH
CyLL|eCTBOBaHUe, eCTeCTBeHHbIN| 0T6op.
Y UCKYCCTBEHHBIM 0TOOP). N3narate cymHoCTh yueHus Y.
JleMoHCTpanuu lapBrHa 00 MCKYCCTBEHHOM
[Moptpet: Y. [lapBuH. orbope.
Tabmiiel ¥ cxembl: «PopMbl | XapaKTeprU30BaTh JABIKYIIHE
6opLOBLI 3a CYII|eCTBOBAHME»,  |CHJIBI 9BOJIFOLIUM BUIOB T10
«[Topoapl rony6eii», Tlapsumy.
«MHoroobpa3ue Ky/JIbTypHBIX
dhopM KartycTbi», «ITopo/isl
JIOMAlLIHUX )KUBOTHBIX»,
«CxeMa oOpa3oBaHUsI HOBBIX
By/0B (110 Y. JapBuny)»,
«CxeMa COOTHOLLIeHHUs
JIBIDKYLLUX CHJT SBOTHOLIMN»
Ne Tema ypoka KonnyectBo uacoB Hara |[IporpammHOe coziepkaHue OcHOBHbIe BU/IbI IeSITeTbHOCTH
n/n Bcero | KontponbHeie | [TpakTryeckue | H3YyHEHHA 00y YaroL{UXCst
paboThI paboThI
3 |[[Bopsba 3a 1 0 1uenmens: |[IBWKyllye CHIIbI 3BOMIOLMK | [IpUMeHSITh 3HAHUS O
CYIL|eCTBOBaHUe, BU/0B 110 Y. [lapBuHy JBIKYILUX CUJIAX BOJTIOL[UN

BU/OB 10 [lapBURY AJist
00bsiCHeHUsT MHOT000pa3sust
BU/IOB, TIOPOJ, JOMAIIHUX
JKABOTHBIX U COPTOB
Ky/JbTYPHBIX paCTeHUU




4  |[[®opmupoBaHue 1 0 2nenenst |OdopmaeHre CUHTETUUYECKOM |PacKpbIBaTh COZiepKaHue
CHUHTETHUYEeCKOHN Teopuun Teopud 3Bosroumu (CTI). TePMUHOB Y MOHSTHII:
3BOJIFOLIUH] ] HewtpanbHas Teopus JlapPBUHU3M, MyTalL1H,

sBoJitoLMK. CoBpeMeHHast MYyTaLMOHHbIN TIPOLIeCC.

3BOJTIOL{MOHHAsE OHOJIOTHSI. OOBSICHATH IPUUMHBI KPHU3HUCA

3HaueHHe 3BOTFOLIMOHHOU napBuHK3Ma. OBOOCHOBBLIBATh

Teopuu B (HOpMUPOBAHUU 3aKOHOMEPHOCTh

eCcTeCTBeHHO-Hay4YHO! TpaHC(opmaLy JapBUHK3Ma B

KapTUHBI MUpa. CUHTETUYEeCKYH TEOPUI0

JleMOHCTpaLuu sBosmoLuu (CTDI).

IMoptpetsl: C. C. YeTBeprkos, |VI3/1araTh OCHOBHBIE T10/I0KEHHS

. U. HlmanerayseH, Jx. CTo.

Xonpgeun, [I. K. benses. OuenuBars Bkiag I'. le ®pusa,

TabuLIbl ¥ CXeMBbI: C. C. YerBepukosa, . U.

«OCHOBHBI€ T0/I0KeHUs [Mmansraysena, [1. K. bensesa B

CUHTETUYEeCKOU Teopru dopmrpoBanue CTD.

3BOJTHOL[AN» OurenuBats 3HaueHue CTO B
(hopMHpPOBaHUM COBpEMEHHOM
eCTeCTBeHHO-Hay4YHOM KapTUHbI
Mupa

Ne Tema ypoka KonuuectBo yacos Hara |IIporpaMmHOe cofiep>kaHue OCHOBHBIE BUIBI 1eSITe/IbHOCTH
n/n Bcero | KoutponeHsble | [TpakTrueckue | U3y1eHHA 00y JaroIXCst
paboTEI paboThI




5 |[[DTambl 3BOoMOLIMOHHOTO| 1 0 2nenenst |CoBpeMeHHbIe MeTO/Ibl OLIEHKM | PacKpbIBaTh COZlepyKaHue
TrpoLiecca: reHeTUYeCKOro pa3HooOpasust |TepMHMHOB U ITOHSITHIA:
MUKPO3BOTIOLMS U Y CTPYKTYPHI TTOMY/ISIHH. MHKPO3BOJIFOLMS,
MﬂKpOBBOH}OL[I/IH]] 3meHeHue FEHOQ)OH,[[a MAaKpO3BOJIIOLIVISL, My TaL[UH,

TIOTIY/IALMU KaK 3JIEMEHTAPHOE |romy asiiusi, KOMOMHALIMK TeHOB,
5BOJIIOLIMOHHOE SIBJIEHHE. reHO(OH/I, 3/IeMeHTapHOe
HemoncTpatyn Tabmuupl M |9p0010HHOE SB/IEHME.
cxeMbl: «MyTalliOHHas XapaKTepr30BaTh
HU3MEHYHBOCTB», MMKPO3BOJIFOLAIO KAK JTall
«Ilony/sIMOHHAsT CTPYKTYPA | oap/enus nprcriocobeHuit u
Buza», «Cxema MNpOSAB/IEHUS |p. 1006pa30BaHusl..
3aKkoHa Xap/y—BaiiHOepra». [IpuMeHATH UMeroLecs: 3HaHUS
Jist 00BSICHEHUS IPUUKH
M3MEHUMBOCTU Y 0CObeli 0JJHOrO
BUJA

6 |[[[Tomymsius — 1 0 2nenens |[lonynsauusa Kak sjiemeHTapHas | XapakTepyu30BaTh MOMYJIALIUIO
3/1eMeHTapHasl eJUHULIA eIMHULIA 5BOJIIOLIMU. KaK 3/IeMeHTapHY0 eIMHHULYY
3BOJTIOLUH] | 5BOJTIOLIUHA

7 |[[3aKoH reHeTHUYECKOTO 1 0 0,5 3Heqens |3aKOH FeHeTUYeCKOoro [TepeuniciiaTe IpU3HAKU
paBHOBecusd [)x. Xapau, paBHoBecud [x. Xapau, B. WJeabHOU MOMYJISLUU U
B. BaiinGepra. Baiin6epra. BeisiBnenue OOBSICHATH YCIOBUS
JIaGoparopHast pabora W3MEeHUYMBOCTH Y 0Co0ei BBINTOJIHEHUs 3aKOHa Xapau—
«BrIgB/IeHNE OJJHOT'O BH/IA. Baiin6epra.

W3MEeHUMBOCTH Y ocobett
OJIHOTO BUZA»]]
8 |[[DnemeHTapHbIe 1 0 3Hezienst |DyieMeHTapHble (DaKTOPEI YMeTsb ycTaHaB/IMBaTh
(hakropsI sBO/MOLMH]] (ABWKYIIIE CH/IBI) SBOJIIOLMH. |B3aUMOCBSI3U MEX/Y
MyTalMoHHBIN NpoLiecc. TIpOL{eCCaMM 3BOJIOLIMH,
JBIDKYLLIUMU CUJIaMU
Ne Tema ypoka KonuuectBo yacos Hara |IIporpaMmHOe cofiep>kaHue OCHOBHBIE BUJIBI [1eSIT€/IbBHOCTH
n/m Bcero | KonTponehsle | [TpakTuueckue | U3y1€HHA 00yyaroIXCs
paboThI paboThI




KomMmbuHaTvBHas
U3MEHUMBOCTb.

dHTPOIIOreHe3a, KOMIIOHeHTaMU
Pa3/IMYHBIX S5KOCUCTEM U
HDI/ICHOCO6JIEHI/IHMI/I K HUM
OpPraHr3MOB;

Bo3HuKHOBEHUE U SBOJIFOLIUA
COLIKAJIBHOI'O noBejeHus

9 |[[D¢dekT ocHOBaTesI. 1 0 3uenensi |OddekT ocHoBarensi. IPPeKT |YMeThb BbIABUTATh TMIIOTE3HI,
SddekT OyTHUIOUHOTO OyTBUIOUHOTO TOPJIBIIIKA. TIPOBEPSATH MX
ropJibIiKal] 9KCTIepUMEeHTaTbHBIMHU

cpeacTBamMu, (hopMyTUpPYS LIe/b
WCCIIeIOBaHMs], aHA/TU3UPOBATh
TI0/TyYeHHbIe pe3y/IbTaThbl U
JleniaTh BBIBO/IBI;

10 |[[Murpauumu. V3onsius 1 0 duenens \Murpaumu. U3omaous YMeThb yCcTaHaB/IMBaTh
TIOMYJISALIM: TIOMY/IALMIA: reorpaMueckas |B3auMOCBA3U MEXIY
reorpaduyeckas, (mpocTpaHCTBeHHas), TIpOLIeCCAMU SBOJTIOLHH,
orostornueckas|] buonornyeckas JBIDKYLUMU CU/IaMU

(pempozyKTHBHaS). aHTpONoreHe3a, KOMIIOHEHTaMH
Pa3/INYHbIX IKOCHUCTEM U
TIPUCTIOCOO/IEHUSIMU K HUM
OpraHU3MOB;

11 |[[EcTecTBeHHbIH 0TOOD 1 0 4uepens |EcTecTBeHHBIN 0TOOD — YMeTb BbIZIE/IATh CyL|eCTBEHHbIe
— HarpaB/ISIOLIUHA Harpas/IsoIUH (aKTop TNIPU3HAKK: BUJIOB,
¢akTop 3BOMOLMH] ] 9BO/TIOLIMH. POPMEI CTabUIM3UPYIOILETO,

eCTeCTBEHHOTO orbopa: JBVKYLLErO 1 paspbIBarOLLEro
ABIKYII{HH, . eCTeCTBeHHOro 0Thopa
CTaOWIM3UDPYIOIIHM,
pa3phIBAOIUI
(AU3PYTITUBHBIN).
Ne Tema ypoka KonuuectBo yacos Hara |IIporpaMmHOe cofiep>kaHue OCHOBHBIE BUJIBI 1€SITE/IbBHOCTH
n/m Bcero | KonTposnehsle | [TpakTuueckue | M3y1€HHA 00y JaroIXCst
paboTbI paboTbI
12 |[[TTonoBoti oT60p]] 1 0 4uenens |[losoBoii oT6Op. YMeTb BbIZIeNIATh CYL|eCTBEHHbIe

TIPU3HAKU: BUJIOB,
CTabUIM3UPYIOILIETO,




JKUBOTHBIX JBWDKYIIETO ¥ Pa3pbIBAIOIIETro
eCTeCTBeHHOT0 0TOOopa
13 |[[TIpucriocobeHHOCTD 1 0 0,5 Suenens |[IpucrnocobeHHOCTD PackpsiBath cozpeprkaHue
OpraHu3MOB KakK OpraHu3MOB Kak pe3y/bTaT TepMHHA ITPUCTIOCO0/IEHHOCTh
pe3ynbTaT MUKDPO3BOJTFOLIAU. OpraHuM3MoB (aanranus),
MUKDPO3BOJTIOLUH. Bo3HUKHOBEHHE apomop(}o3, uuoaanTarms.
JlaboparopHas paboTa nipucrocobieHni y [TpuBOUTE KOHKPETHBIE
«W3yuennie apomopdo3oB opraHusMoB. ApoMopdo03bl U  |[IpUMepbI PUCTIOCOOIeHMI
Y UMoaanTayi y UMOaIanTallvu. OpraHu3MOB
pacTeHu U )KUBOTHBIX» ] HMemoncTpanuu Tabmuipl U1 |(Mopdosioruueckue,
CXeMBbl: ¢dusnooruueckue,
«[TokpoBUTENLCTBEHHAS broxumMuuecKue,
OKpacKa >KUBOTHBIX», noBefieHUeCKue). OOBSICHATh
«[Ipenyripexkaaroiijasi OKpacka |MexXaHWU3M BO3HUKHOBEHMUSI
JKUBOTHBIX», npucrocobieHni y
«Pu3noIoruUecKue OpraHU3MOB.
ajlanTaLyn», [TpuBOAUTEL MPUMEPDI
«[TpucrocobseHHOCTb apoMop(}030B U UAKMOAAATITALIAN
OpraHu3MOB U eé y PaCTeHUH U )KUBOTHBIX.
OTHOCHUTEJIbHOCTB. OO6mBsicHATb posib apOMOP(030B B
O6opypoBanue: repbapun OCBOEHUM OpPraHU3MaMH HOBBIX
pacTeHWii; KO/JIeKLIUU cpef, obutanust. OOBSCHATD
HACeKOMBIX; Uy4esa ITULL ¥ |poJTb MAM0aanTaljiii B
3Bepeli C mpumMepaMu
Pa3/IMYHbIX TIPUCTIOCOOTEHUM.
Ne Tema ypoka KonuyectBo uacoB Hara |[IporpammHOe cofiepkaHue OcHOBHBIE BH/IbI [1eSITe/TbHOCTU
n/n Bcero | Kontponensble | [TpakTrueckue | U3y1eHHA 00y JaroIXCsl
paboThI paboThI

JIabopaTopHas pabora
«M3yuenune apomop§o30B 1
W10alafTalluil y paCTeHU! U
JKUBOTHBIX»

MIPUCIIOCO0/IeHNH OPraHU3MOB K
KOHKDETHbIM YCJIOBUSIM Cpe/ibl.
[ oka3biBaTh OTHOCUTETbHBIN
XapakTep MPHUCIIOCO0/IEHHOCTH 1
MPUBOAUTH PUMEPhI




OTHOCHUTE/TbHOCTH a/larTaLii.
PackpeiBaTh 3HaUeHUe
JBWXKYLLIMX CUJT 3BOJIFOLVH B

(dbopMrpoBaHUU
nipucrocobieHu i

14 |[[TIpumepsbI 1 0 0,5 Suefenisi |[IpyMepsl pucniocobeHuil y |YMeTh BbIIEATh CYI[eCTBEHHbIE
TIPUCIIOCOO/IeHUH Y OpraHu3MOB: TIPU3HAKHU [TPUCIIOCO6IeHHOCTH
opraHusma: MOP(OJIOTHYeCKHe, OpraHu3MOB K Cpejie 00UTaHHUS
MopdoJ/iorruueckue, (busmooruueckue,

KOH/JYKTHBHbIE, OMOXUMHUECKHE,
OMOXUMUUECKHE, TIOBeleHUeCKHe.
TOBe/leHYeCKHUe. [MpucnocobeHust OpraHU3MoB
JlaboparopHas pabota Y UX OTHOCHUTe/IbHas
«[Tpucriocobenust 11e/1eC000pa3HOCTb.
OpraHv3MOB U UX

OTHOCHUTEJTbHAs

1[e71eC000pa3HOCTh» ] ]

15 |[[Bug, ero kputepuu u 1 0 0,5 SHenens |Bupn, ero kpurepuu u YMeTsb BnaZieTb OCHOBHBIMU
CTPYKTYypa. CTPYKTYypa. MeTOoJlaMU Hay4HOT'0 [T03HaHUs,
JlaGoparopHast pabora WCII0/Ib3YeMbIMU B
«CpaBHeHe BH/|0B 110 OMOOrMUeCKUX UCC/Ie0BaHUAX
MOP(OIOrYECKOMY JKUBBIX 00BEKTOB
KpUTepUIo» ]

Ne Tema ypoka KonuuectBo yacos Hara |IIporpaMmHOe cofiep>kaHue OCHOBHBIE BH/IbI A€SITeTbHOCTH

n/n Bcero | KoutponeHsble | [TpakTrueckue | U3y1eHHA 00y JaroIXCst

paboTEI paboThI
16 |[[CTpykTypa BUa]] 1 0 6Henens |Bun, ero kpurepuu u YMeTsb BnaZieTb OCHOBHBIMU

CTPYKTypa BUJaA.

METOZIaMU Hay4YHOT'O ITO3HAHMS,
WCTIO/b3yeMbIMHU B
OMOIOrMUeCKUX UCC/IeN0BAHUAX
JKUBBIX 00BEKTOB




17 |[[Bugoobpa3oBaHHe KakK 1 0 6ueznens |Bumoobpa3oBaHMe Kak PackpeiBath cofeprkanue
pe3yJibTaT pe3y/ibTaT MUKPO3BOJIIOIIMK.  |TePMHUHOB U ITOHATHIA:
MHKPO3BOTIOLHH] | 3071411151 — K/IFOUeBO# (pakTop |BUI000pa3oBaHye, U301,

BUZi000pa3oBanus. [lytu u KO3BOJTIOLIUSI.
criocoObl BUZI00Opa3oBaHus: | XapakTepu3oBaTh
ajionaTpuueckoe BU/J000pa3oBaHre Kak
(reorpaduueckoe), pe3yabTaT MUKPO3BOJIFOLIUH.
CcUMIaTprUyecKoe OOBSICHITb POJTb U30JISALIUH B
(9KoJIoTHYecKoe), 00pa3oBaHUM HOBBIX BUJIOB.
«MTHOBEHHOE» XapakTepu30BaTh pa3UuHbIe
(TmonurIonAU3aIus, criocobbl BUI000pa3oBaHUst
rubpugusanys). JauTebHOCT | (a110naTpuyeckoe,
9BOJTIOL[MOHHBIX TPOL[ECCOB.  |cUMMarpuyeckoe). IlpuBoauTts
MexaHu3Mbl OPMUPOBAHUs  |KOHKDETHbIE TPUMephI BUZIOB,
OHMOJIOrUUeCKOT0 00pa30BaBIIUXCS Pa3TAYHBIMU
pasHooOpasus. Posb criocobamu.
SBOJIIOLJMOHHOM 6uooruu B | [[PUMEHSATH 3HaHKs CrI0COO0B
pa3paboTKe HayYHBIX METOZIOB BU000pa3oBaHus A1
coxpaHeHus1 61opa3HO06pa3us. | O0bACHEHUsI IPUUNH
MI/IKPOBBOJ'[I-OL[I/IH u MHOFOO6paBI/IH BHUIOB.
KOSBOJIFOLIUA Mapa3suTOB U UX OOBLICHATL BOSHUKHOBEHIE
X0351eB. M exXaHUu3MbI YCTOMYKMBOCTH MAaTOI'€HOB K
aHTUOMOTHKAM
Ne Tema ypoka KomnuectBo uacos Hara |[IporpamMMHOe cofepykaHue OCHOBHBIE BU/bI IeSITe/IbHOCTU
n/m Bcero | KoatposeHble | [TpakTuueckue | A3Y1€HHA 00y YarOLIUXCSE
paboThI paboTbl

(hopMHUpPOBaHUS YCTOMUMBOCTH
K aHTUOMOTHKAM U CI0COObI
60pbOBI C Hell.
JeMoHCTpanuu

Tabmuier 1 cxembl: «CroCcoObI
BH/I000pa30BaHus»,
«["eorpaduueckoe




BUJ000pa3oBaHue TPEX BUIOB
JIAH/IBIIIEeH», «DKOJIOTHUYecKoe
BHZI000pa3oBaHue BU/IOB
CUHULY», «[Tomurionzbl
pacTeHun»,

«KaryctHopeieuHbIil rubpu».

Ob6opyznoBaHue: repbapuu
pacTeHuii OJIM3KUX BUJIOB,
00pa30BaBIIUXCS Pa3/TMYHBIMU
criocobamu

18 |[[Ces3b MuKpO3BO/IIOLIMK | 1 0 6Hemens YMeTn BLIAB/IATE
Y 5MH/IEMU0JIOTHH || MPUUMHHOC/IICTBEHHBIE CBSI3H
MeXy uccieflyeMbIMU
610I0rMUeCKUMU TIPOLIeCcCaMy U
SIB/IEHUSIMY, Jle/laTh BbIBOZbI
19 |[[Makpo3BotoLus. 1 0 7Hefens |MeToabl U3yUeHUs PackpeiBath cofeprkaHue
ITaneoHTo/IOTMYECKUE MaKpO3BOJIFOLIUH. TEPMUHOB U MIOHATUM:
MeTO/Ibl U3yUeHUsI I1aneoHTO/IOrMYECKIE METOAB! |Makpo3BO/OLUs ((punoreHes),
LMBUIM3aLUu] ] H3y4eHHus SBOJIIOLUY. repexo/iHble POPMBI,
ITepexoptbie hopMmbl 1 (unoreHeTnuueckre pszpl,
(unoreHeTHUeCKHe PSIJIbI Ma/IeOHTOJIOTHSI.
OpraHu3MOB.
Ne Tema ypoka KomnuectBo uacos Hara |[IporpamMMHOe cofepykaHue OCHOBHBIE BU/IbI 1eSITe/IbBHOCTH
n/m Bcero | KonTposnehsle | [TpakTuueckue | M3y1€HHA 00y JaroIXCst
paboThI paboTbI

JdemoncTpauuu Tabmuisl 1
cxeMbl: «DuUIOreHeTHUeCKUH
pAA JIomaamn»,
«APpXeorTepuKc»,
«3Bepo3yObie siiiepbi»,
«Creronedanbl»,
«PunnodUTE», «CeMeHHbIe

MMarflOPpOTHUKKN».

XapakTepr3oBaTh
MaKpO3BOJTFOLIMIO KaK
Ha/IBUJIOBYIO 3BOJTFOIIAIO
o0pa3oBaHUsI KPYITHBIX
TaKCOHOMUYECKUX eJJUHMULI.
OOBSACHATH 3HaUEHHE
T1a/IeOHTOJIOTHYECKUX
WCCIIeIOBaHUM /1S TIOTyYeHuUst




OGopyaoBaHue: KOJIIEKLIVH,
repbapuu, MyJISDKH
HCKOTIaeMbIX OCTaTKOB

(haKTOB 5BOJIIOLIUM OPTaHU3MOB.
ITpuBOIUTE TIPUMEPHI
OpraHM3MOB, OTHOCSIIIIUXCS K
repexoHbIM (hopMaM.

OpraHuW3MOB
Ha3sbIBaTh rpyrnbl opraHu3MoB,
JI71s1 KOTOPBIX BOCCTaHOBJIEHbI
(unoreHeTnyeckre pspl.
CpaBHUBaTh IPOLeCChI
MakKpO3BO/IOLIMU U
MHKDO3BO/TFOL[UU
20 |[[buoreorpadurueckue 0 7uenenst |buoreorpaduryeckrie meToibl | PacKpbiBaTh COZIEp)KaHHE
MeTO/Ibl U3yUeHUsI V3y4eHUs1 SBOJIIOLIUN. T€PMUHOB Y TIOHSATHII:
LMBUIU3aLUu] ] CpaBHeHue (riopsl ¥ payHbl | Groreorpadus, SHEMIKY,
Buoreorpaguueckue obmactu pesiKThl. OO0CHOBLIBATh
3emu. Buzibl-oHeMIKY U 3HaueHue Obuoreorpaduu A
DEJIMKTHI. Y3y4eHus SBOTIOLIUU
HemoHcTpauyu Tabmuisl opraHusmos. [lepeunciars
Y CXEMBI: buoreorpaduueckre 06acTu
«buoreorpaduueckie 30HsbI 3eMsii ¥ OOBSACHITH IPUUKHBI
3emmn», «[lpeiid UX BbI/Ie/IeHHS.
KOHTHHEHTOB», «PeTMKThI».
No Tema ypoka KommuecTtBO yacoB Hara |IIporpamMmHOe copeprkaHue OCHOBHBIE BU/IBI I€SITE/TBHOCTH
n/n Bcero V3y4eHus] obyyaromxcs

Kontposnbhbeie [ IpakTrueckue
paboThI paboThI

O6opyznoBanue: repbapuy;
KOJUTEKL[UM HAaCEKOMBIX
MaTepHKOB 1 OCTPOBOB.

CpaBHuBarth ¢opy u dayHy
MaTepUKOB U OCTPOBOB,
pacTeHUsI 1 >KUBOTHBIX Pa3HbIX
buoreorpadrueckux obacTeil.
[TpuBOgUTE TIPUMEDPBI
PEJTUKTOBBIX OPTaHU3MOB,
BU/IOB-3H/1eMUKOB. OOBSICHITD
TIPUYMHBI COXPAHEHUS BU/IOB
SHAEMHKOB U «OKHMBBIX




HCKOTIaeMbIX»
21 |[[Ombpronornueckuie u 1 0 7Hepensi OMOPUOIOTHYECKHE U PackpeiBath cozeprkaHue
CpaBHUTETLHOMOP()OIOTrNYeCKre CpaBHUTETLHOMOP(}O/IOrHueCcKrie TEePMUHOB U TIOHATHM:
MeTO/bl U3yUeHUsI MeTO/ibI M3yUYeHHUs 3BO/IIOLMH. | 9MOpHosIorus, Mopgoiorus,
LMBUM3aLMn] ] 'eHeTHUeckue MeXaHU3MbI TOMOJIOTUYHBIE U aHa/IOTUUHbIe
3BOJIIOL[MM OHTOreHe3a U OpraHbl, py/IMMeHTbl, aTaBU3MBbl,
TIOSIBJIEHUS SBOTFOL[MOHHBIX ObroxXuMUUecKasi TOMOJIOTHSI.
HOBIIECTB. 'oMo/ioruyHnie 1 XapaKTepH3OBaT]3
dHaJ/IOTKUYHbI€ OPTr'dHEI. 3M6pI/IOHOFI/I‘—IeCKI/Ie,
PyavMeHTapHble OpraHbl 1 CpaBHUTETLHOMODP(O/I0TrMYecKue,
aTaBU3Mbl ['OMO/IOTMUHBIE T€HBI. |vio1eKy ISIpHO-TeHeTHYeCKIe,
CoBpemMeHHbIe MeTO/jbl 6HOXUMUUECKHE,
TIOCTPOEHHUS (PUIOTEHETUUECKUX |\ reMaTHUeCKIe METO JIbI
psii0B. XpOMOCOMHBIE MyTaL[Uy V3yUEeHHS SBOJTIOLMH.
1 SBOJIOLIS FEHOMOB. OOBSICHATH 3HAUEHHE
AemoncTpatun 5MOpPHO/IOTUH, CPABHUTE/IBHOM
Mop(}oI0run, MOIEeKy/ISIPHON
reHeTUKH, OMOXUMUH,
OvoHHGbOPMaTHKHU IS
Ne Tema ypoka KonuuecTBo uacoB Hata |[IporpammHoe cozepkaHue |OCHOBHbIe BUJbI
n/n Bcero | KontponbHbie | [TpakTiueckue | A3YYeHHS JesITe/TbHOCTH 00yUaromxcst
paboThl paboThI




[Toptpetsr: K. M. bap, A. O.

KoBaneBckuii, ®. Mronnep,

3.

['exkens.

TabnuLIbI ¥ CXEMBI:
«HauasibHbIE CTaauu
5MOPHOHAILHOTO Pa3BUTHUS
MO3BOHOYHBIX KUBOTHBIX»,
«I"'oMonoruuHsie U
aHAJIOTUYHBIE OPTaHbl»,
«PynuMeHTbI», « ATaBU3MBbI»,
«XpOMOCOMHBIe HabOPbI
ye/ioBeKa U IIUMIIaH3€e».
Ob6opyzaoBaHue: KOJIEKIWH,
repbapuu, MyJIsDKA
TOMOJIOTUUHBIX,
AHAJIOTUUHBIX,
PYAMMEHTapHBIX OPraHOB U
aTaBU3MOB

Y3yuyeHUs IBOJIFOLUU
OpraHu3MOB.

OuenuBatsk BKaag A. O.
KoBanesckoro B passurue
3BOJIIOLIMOHHOIO YUeHUSI.
OnuceiBaTh reHeTHUYECKUE
MeXaHWU3MBbI 3BOJIIOLIN
OHTOr'eHe3a U IOSBJIeHUs
5BOJIFOLIMOHHBIX HOBILIECTB.
[IpuBOAUTE TIPUMeEpBI
aTaBU3MOB U Py/IUMEHTapHbIX
OpraHoB y pa3/IMUHBIX
OpraHM3MOB U OOBSICHATH
TIPUYUHBI UX TOSIB/IEHUS.
[IpuBOAUTE IPUMeEpPHI
TOMOJIOTUYHBIX U
aHAJIOTUYHBIX OPraHoB.
CpaBHUBaTh CTPOEHHE
OpPraHoB y OpPraHM3MOB Pa3HbIX|
CUCTeMaTUYeCKUX TpyIl.
IIpuBOAUTE TIPUMeEpBI
O6roXMMHYeCKOW U reHHOMN
TOMOJIOTHH.

OneHuBaTh 3HaUeHUe
6roMH(OPMAaTHKK TSI
M3yueHUs1 3aKOHOMEePHOCTeN
5BOJIIOLIMHU

22 |[[MonekynsipHOreHeTHYecKue, 1 0 8uenensa | MonexkynspHo- YMeTs BbIIBUTaTh TUIIOTE3HI,
reHeTUYeCKue, IIPOBEPSITh UX
OuoxuMuUecKue U
Ne Tema ypoka KonuuectBo yacos Hara |IIporpaMmHOe cofep>kaHue OCHOBHBIE BU/[IbI AEeSITeTbHOCTH
n/n Bcero | KontponbHsie | [TpakTrueckue | M3y4€HUA 00y 4aroLuXCst
paboThI paboThI




OMOXUMHUECKHE U
MaTeMaTHueCKHe MeTO/IbI
W3yuyeHUsl 3BOTIOLUH] |

MaTeMadaTH4YeCKHe MeTO/bI
H3y4YeHHs 3BOJIFOLHH.

5KCIepUMeHTaTbHbIMU
cpefcTBamMu, (OpMyIUpys Liesb
VICC/Ie[J0OBaHMs, aHaIM3UPOBaTh
T0JlyYeHHbIe pe3y/bTaThl U
JlesiaTh BbIBO/bI;

23 |[[O6mmume 1 0 8uegens |O6IMe 3aKOHOMEPHOCTH PackpeiBaTh cojiep)KaHue
3aKOHOMEpPHOCTH (npaBu/ia) 3BOMIOLUH. TePMUHOB U MIOHATUI: CMeHa
3BO/MIOLMH] ] IMpuHyun cmeHbl pyHKYULI. (yHKIIMIA OpraHoB,

HeoOpaTUMOCTb 3BOJIIOLUH. HE0OPaTUMOCTE SBOJIFOLIUH,
AJanTHBHAS pajjHaLys. aZlanTUBHAsA paZuarus,
HepaBHOMEPHOCTb TEMIIOB HepaBHOMEPHOCTh TEMIIOB
3BOJIIOLIUU. [leMOHCTpanuu SBOJTIOLIHH, qepe,qOBa}iHe
IJIaBHBIX HaripaB/ieHUN
Tabnuibl u cxeMbl: «I'1aBHBIE
3BOJIFOLIUM. AHAM3UPOBATh
HalpaB/IeHIs SBOTIOLHI, MPUYUHBI YepeI0BaHUs T/IaBHbIX
«O06I11e 3aKOHOMEPHOCTH HarpaB/eHHii SBOMIOHM.
SBOJIFOLII» [IpuBOAUTE TIPUMeEpBI
TIPOUCXOXKIeHUs] OPraHU3MOB OT
HeCIeaav3upOBaHHbIX
MpeiKoOB U UX
TpOrpeccupyollei
cnetpanu3auyu. OObICHATh
MPUYUHBI HEPAaBHOMEPHOCTHU
TEMITIOB BOJTHOLMH.
[TpuBOAUTHL TIpUMepbI
aZlaNTUBHOM paZialiuu y
OpraHU3MOB.
Ne Tema ypoka KomnuectBo yacos Hara |[IporpamMMHoOe cofepykaHue OcHOBHBIE BU/IbI [1€ATe/IbBHOCTU
n/n Bcero | KontponbHeie | [TpakTrueckue | 13y9€HUA 00y4aroLuXCst
paboThI paboThI

OOBSICHATD TTPUUMHBI
HeoOpaTUMOCTH 3BOJTFOL[UH




24 |[[ApanTvBHas paguanus. | 1 0 8uezmens |HeoOpaTUMOCTD SBOMIOLMK.  |YMeTh  yCTaHaB/IMBAThH
HepaBHOMepHOCTb ApariTUBHAas pajidaliysl. B3aMOCBSI3U MeXy
TEMITIOB 3BOOLMH] ] HepaBHOMepHOCTh TEMIIOB rpoLieccamMu 3BOJTFOL[UN

3BOJIFOLIUU

25 |[[HayuHble runore3bl 1 0 9nepenss |HayuHble rurnoresbl PackpeiBath cozmepkaHue
TIPOUCXOXKAEeHUs YKU3HU TIPOMCXOJKEHHUS >)KM3HU Ha TePMUHOB Y TIOHATHH:

Ha 3eme]] 3emMsie. AbuoreHes u KpeaLMOHW3M, BUTA/IU3M,

naHcrnepmusi. JloHayuHble raHcriepmusi, abruoreHes.
TpeJiCTaB/IeHNs O 3apOXKAeHUH |/3/1araTh HayuHble TUINOTEe3bI U
JKU3HU (KPealMoHu3M). TEeOPHH TIPOUCXOXKIEHHS KUIHH
I'nnote3a NOCTOSAHHOIO Ha 3emie.
CaMO03apOo>K/leHusi )KU3HU U e€  |OuenuBarth Bkiag @. Peau, J1.
onpoBepskeHue onbitaMu . |Cnannanuany, JI. Tlactepa B
Peny, JI. Cnannanany, JI. (hopMHpOBaHUe HayYHBIX
Iacrepa. [Iponcxoxzenue B3IJ/ISIZIOB HA TIPOMCXOXK/IeHHe
JKU3HU U acTpOOUO0JIOTHS. JKU3HU Ha 3eMe.
Aemoncrpanuu TIopTpeTsl:  |[TepeuncisTh cTaguy pasBUTHS
D. Pegu, JI. KU3HU Ha 3emJle, COr/IacHo
Cnannanuany, JI. ITacrep. Teopuu GHOMO33a
Tabnunp! 1 cxembl: «CxeMa
onbiTa @. Pegu», «Cxema
oribiTa JI. [TacTepa no
W3Y4YeHUI0 CaMO3apOsKIeHUsI
JKHU3HW»

Ne Tema ypoka KomuecTBo yacos Hata |IIporpamMMHOe cozep>kaHue OcHOBHBIE BU/IbI 1€ATe/TbHOCTH

n/m Bcero | KontponbHsie | ITpakTryeckue | M3y9€HUA 00y 4aroLMXCst

paboThI paboThI




26 |[[donayuHble 1 0 9Hepens |[JoHayuHble Mpe/CTaB/IeHNs O | YMeTb BbIABUIaTh IMIIOTE3bI,
Trpe/iCTaB/IeHUs O 3apOXK/IeHUU KU3HU TIPOBEPSTh UX
3apOXKAeHUM >KU3HU] ] (xpearponusm). ['unoresa 9KCIepUMeHTaTbHbIMU

MOCTOSIHHOTO CaM03apoyK/eHusi | cpe/icTBaMU, (OpMyIUpYs Liesb
JKUA3HU U e€ OIpoBeprKeHre WCC/1IeIOBaHUsl, aHa/IU3UPOBAaTh
oneitamu ®. Peny, JI. T[I0/Iy4YeHHbIe pe3y/bTaThl U
Cnannanuanu, JI. ITacrepa. JlenaThb BbIBO/IBI;
[IpoucxoxaeHue XU3HU U

acTpobuoIoT s,

27 |[[OcHOBHBIe 3Tarbl 1 0 9Hepenst |OCHOBHBIE STarlb PackpeiBath comepykanue
HeopraHuuecKou HeOpraHUuecKou 3BOJIIOLUU.  |TePMUHOB U MOHSATHII:
3BOJTIOLMH] ] BupryanbHas 1abopaTopHasi  |reojiorudeckasi SBOJTOLHS,

pabora «Mo/jenpoBaHue XUMUYeCKast 3BOJTFOLIUS,

onbIToB Musnepa—HOpu 1o abUMOTeHHbIN CUHTe3, TIepBUYHAs

M3yueHur0 abMOreHHOTOo aTmMocdepa, KoallepBaTHbIe

CHHTe3a OpraHnueCcKux Kariv, puO03uMbl, TIPOOMOHTHI.

Ccoe/IMHeHUM B MepBUYHOM XapakTepr3oBaTh OCHOBHbIE

aTMocdepe» 3Tarnbl XUMHAYECKOW 3BOJTIOL[UH.
Ha3biBaTh XMUUECKUI COCTaB
MepBUYHOM aTMOCcdepbl 3eMIIH.
OuenuBats Bkiaz C. Musnepa,
I'. FOpwy, T. Yeka, Y. 'mnbepra B
(hopMHpOBaHUe HayYHBIX
B3IJIS1IOB Ha MIPOUCXOXKIEeHHEe
JKU3HU Ha 3emsie. OnMChIBaTh
yCJIOBUSI, HEOOXOJUMBIe [ITsT
abroreHHOTO

Ne Tema ypoka KonuuectBo yacos Hara |IIporpaMmHOe cofiep>kaHue OCHOBHBIE BUIBI 1eSITE/IbHOCTH

n/n Bcero | KoutponeHsble | [TpakTrueckue | M3y1eHHA 00y JaroIXCst

paboTEI paboThI

CUHTEe3a OpraHuyecKuX
COoeIMHeHUM.




[IpuBOAUTE TIPUMeEPBI MOJIEKY I,
Yy KOTOPBIX BO3HUKJ/IM MPOLIECCHI
reHeTUUeCKOro KOMMpPOBaHUs U
(hepMeHTaTHBHAasI aKTUBHOCT.
OO60CHOBBIBATh HEBO3MOXXHOCTE
HOBTOpHOFO BO3HMKHOBEHUA
>KU3HU Ha 3emie

28

[[TunoTe3bl 3apoXKaeHUs
SKU3HH] |

10Henens

[TnaHeTapHas (reosioruueckasi)
3BOJIIOLIUS. XUMHUUeCKast
9BOJIIOLIMSA. AOHOTeHHbII
CHHTe3 OPraHUueCKUX BellleCTB
n3 Heoprannyeckux. Onbit C.
Munnepa u I'. FOpu.
O6pa3oBaHue MoIMMepoB U3
MoHoMepoB. KoaliepsaTHas
rurniote3a A./. OnapuHa,
TUTIOTe3a MepBUYHOro Oy/iboHa
k. XonpaeiiHa, reHeTHUYeCKast
ruriote3a I'. Ménepa.
Pu6o3umel (T. Yek) u rumnoresa
«mvupa PHK» Y. T'unbepra.
dopmupoBaHre MeMOpaH U
BO3HUKHOBEHUE MPOTOKJ/IETKHU.
Hemouctpatmu Iloptpetsi: C.
Munep, I'.

FOpuy, A. 1. OnapuH, [x.
Xonpeiin, I'. Ménnep.

YMeTb BBI[BUTaTh THITOTE3HI,
TIPOBEPSITH UX
3KCIleprMeHTa/TbHBIMU
cpeAcTBamMu, (hopMyupys Liefb
WICCITe/IOBaHMsl, aHA/TM3UPOBATh
TIO/TyUeHHbIe Pe3y/IbTaThl U
Jie/laTh BBIBO/IBI;

/11

Tema ypoka

KommuecTtBO yacoB

Bcero

KoHTposnbHbIe
paboTHI

IIpakTuueckue
paboThI

Hara
V3yuyeHust

[IporpamMHOe coziep)kaHue

OCHOBHEIe BU/IbI [1eSITETBHOCTH
o0yyarouxcs

Tabnuib u cxembl: «CxemMa
onbita C. Musnepa, I'. FOpu»,
«3DTarbl HeOpraHUueCcKou




3BOJTFOLIM».

29 |[[UcTropus 3emnu u 1 0 0,5 10nepens |Victopus 3eMu 1 MeToibl €€ | PacKpbIBaTh COZleprKaHue
METO/IbI ee U3yUeHHsI. u3yuenusi. Vickoraembie TePMUHOB U TIOHSITUI:
Ha6opaTopHa;[ pa60Ta OpraHrn4eckue OCTaTKH. reoxpoHOJIOrus
«V3yuenue u onvcaHue I'eoxpoHOJIOTHs U €€ METO/IBL.  |(OTHOCHTE/bHAsSI, aDCO/TFOTHAs),
MCKOMAaeMbIX OCTaTKOB OTHocUTeNbHas U abCoTI0THas OKaMeHeJI0CTHU, MeTObI
npeBHIX Ten»]] re0XPOHOJIOTHSI. Te0XPOHOJIOTHH,

["'eoxpoHOnOruueckas mKana: re0XPOHOMOTHYECKAs IIKAMA:
S0HBL, 3pbl, IEPUO/IBL, SIIOXU.  |30HEI, 3pbI, IEPUO/IbI, STTOXH.
Memoncrpayuu Tabmuubl  |XapakTepu3oBaTh METO/bI
" CXeMblL: M3yuyeHus1 UCTOPUU 3eMIIN.
((FEOXPOHOHOFquCKaH Hepqu/ICHS{Tb paszesbl
HiKa/1a». re0XpOHO/IOTMYeCKOH IIKasbl.
O0OopyaoBaHMe: KO/UTEKIHU OLEeHMBATD 3HAUCHHUe
OKaMeHeJIOCTeH, MOe3HbIX MICKOTIAeMBIX OCTAaTKOB /IIsl
MCKOIHAEMBIX, My/IDKI W3y4YeHHsl NCTOPUH Pa3BUTHS
OpTraHMHECKNX OCTATKOB »ku3Hu Ha 3emsie. OOBSICHATH
raHW3MOB.
OPTaHHM3MO XapakTep pacripe/ie/ieHus
JlabopaTopHas pa6ora
HCKOIlaeMbIX OCTaTKOB B
«/3yueHue u onvcaHue o
3eMHOU Kope. CpaBHUBAThb
HCKOIlaeMbIX OCTaTKOB N
MeTO/IbI a0COJIIOTHOU U
JIPEBHUX OPraHU3MOB» o
OTHOCHUTEe/TbHOU
reo0XpOHOJIOTUH

30 |[[HauanbHbIe 3TAIIbI 1 0 10Henenst |HauanbHbIe 3Tarbl PackpeiBaTh comepkanue
OpraHuuecKou OpraHUuecKOoM 3BOTHOLUH. TePMUHOB U MIOHATUU:
3BOJTIOLMH] ] [TosiB/ieHre ¥ 3BOTIOLUS «TI0C/IeJHUM YHUBEPCATbHbIN

Ne Tema ypoka KonuuectBo yacos Hara |IIporpaMmHOe cofiep>kaHue OCHOBHBIE BU/IBI [1eSITE/IbBHOCTH

n/m Bcero | KontponbHsle | [TpakTrueckue | H3YHEHHA 00y yJaroIxcs

paboThI paboThI




MepPBbIX KJIETOK. DBOJIFOLUS
MeTabosmm3ma. Bo3HUKHOBeHe
TMepPBbIX YKOCHUCTEM.
CoBpeMeHHbIe MUKPOOHBIE
OMOT/IEHKY KaK aHa/IoT TIepPBbIX
Ha 3emJsie COOOIIeCTB.
Crpomatonutsl. IIpokaproTel
Y 5YKapuoThI.
ITpoucxoxneHvie 5yKapuoT
(cumbuorenes).
OBOJIOL[OHHOE
MIPOMCXO’K/eHre BUPYCOB.
HNemoHcTpatmu TabuIb! U
cxeMbl: «HauabHbIe 3Tarbl
OpraHUYeCcKOM IBOJIIOLIUN»,
«Cxema obpa3oBaHusi
3YKapHOT ITyTEéM
cumbuoreHesa», «CTpoeHHe
BHpYyCa»

001K peioK»,
O/THOK/IeTOUHbIE OPTraHU3MBbI,
MPOKApHOTHI, 3yKapUOThI,
cuMmbuoreHes. XapakTepr30BaTh
Hayva/ibHbIe 3Tarlbl
OpraHuuecKOU 3BOJTIOLUH.
[IpyuBOAUTE TIpUMeEpBI
apoMopdh030B TepPBbIX
O/THOK/IETOUHBIX OpPraHU3MOB.
XapakTepr30BaTh OCHOBHbIE
T0JIOXKeHHUsI U [0Ka3aTeIbCTBa
TUITOTe3bl CUMOHMOTeHe3a.
[okasbIBaTh MOyaBTOHOMHOCTb
MUTOXOH/IPUM U TIJIACTU, UX
TIPOMCXOXK/IeHHe OT
MPOKApUOTUUECKUX KITeTOK.
[enatb BbIBO/IbI O 3HAUEHUHU
BO3HHMKHOBeHHUS (DOTOCHHTE3a,
dhopmupoBaHus siapa AJist
JlanbHeNIIIero pa3BUTUSI )KU3HU
Ha 3emiie.

XapakTepr30BaTh TMIIOTe3bl
TIPOMCXOXKIeHUsI BUDYCOB

31 |[[DBostouus sykaproT]] 1 0 11nenens |[IpoucxoxaeHve PackpsIBaTh cofiep>KaHue
MHOT'OK/IETOYHBIX OPraHU3MOB. | TEDMHUHOB ¥ TIOHSITHIA
B03HUKHOBEHHE OCHOBHBIX MIPOKApPHOThI, 3YKAPUOTHI,
TPYTIIT MHOTOK/IETOUHBIX MHOTOKJIETOYHOCTb,
OpraHusMoB. crieLjuanusanys KjieTok, BUPYChI.
JdemMoHcTpanu
Ne Tema ypoka KosmmuecTBo yacos Hara |[IporpamMMHOe copepKaHue OCHOBHBIE BU/IBI /IeSITETHBHOCTH
n/n Bcero | KouTposbabie | [Tpaktuueckue | U3Y4eHHA obyuaromuxcs
paboThI paboThI

[Toptper: 1. 1. Me4yHUKOB.

XapakTepu3oBaTb




Tabu1bl ¥ CXeMBI:
«HauanbHble sTarnsl
OpraHUYeCcKOM 3BOJIFOLIUN»,
«Cucrema >KMBOM MPUPOBI»

TPOUCXOXKEHUEe
MHOT'OK/IETOUHBIX OPraHU3MOB.
CpaBHMBaTh 0COOEHHOCTH
9YKapUOTUUYeCKUX 1
MPOKapUOTUUYECKUX OPraHM3MOB.
HasbiBaTb OCHOBHBIE

apomMopo3bl
32 |[[OcHOBHBIE 3TAMBI 1 0 0,5 11Hepenss |OCHOBHBIE 3Tarlbl 3BOIIOLUMU | PacKpbIBaTh cojiepykKaHue
3BOJTIOLIUH BBICIIMX pacTeHUi. OCHOBHbIE |TEPMUHOB U TIOHSITHIA:
PacTUTeILHOrO MUpa. apoMoph03bl pacTeHU. BOJIOPOC/IU, PUHUOGDUTHI, MXH,
IIpakTnueckas paboTa BbIX0g] pacTeHHii Ha CyIly.  |MaropoTHUKOOOpasHbIe,
«/3yueHue CBOWCTB HOHBJIeHUI/Ie CTIOPOBBIX CceMeHHbIe MTarOPOTHUKH,
paCTEHI/If/'I pa3HbIX PaCTeEHHHN U 3aBO€BAHWE NMU rojoceMeHHbIe,
oTaenoB»]] cyuu. CeMeHHbIe pacTeHUs. IIOKPLITOCEMEHHEIe, Gecriosioe
HPOHCXO)KAEHI/IE LIBETKOBBIX [IOKOJIeHUe (cnopocbpn‘)’
pacteHuii. [leMoOHCTpaIun TI0JI0BOE TTIOKOJIeHHE
TabuLIbI ¥ CXEMBI: (rameTtodur).
«ApomMopdo3bl pacTeHUN», [TepeuncATb OCHOBHBIE 3TAllbl
«PuHMOQUTEHI», 5BOJIIOL[MY PACTUTE/IbHOT'O MUPa.
«OIHOK/IeTOUHbBIe BOOPOC/IN»,|Ha3biBaTh OCHOBHBIE
«MHOrOK/1eTOUHbIE apoMopd03bl pacTeHU 1
BO/IOPOC/H», « MXU», OLIeHHBAThb X 3BO/FOLIMOHHOE
«ITanmopoTHUKW», 3HaueHue.
«["'onocemeHHbIe pacteHusi», |CpaBHMBATh 0COOEHHOCTH
«OpraHbl 1IBETKOBBIX CTPOEeHHsI paCcTeHUI Pa3HbIX
pacTeHu». OT/IeJIOB
Ne Tema ypoka KonuuectBo yacoB Hata |[IporpamMmHOe cofiepkaHue OcCHOBHbIe BH/IbI IeSITe/TbHOCTU
n/m Bcero | Kontponbhsie | [TpakTryeckue | M3y9€HHA 00y 4aroLMXCst
paboThI paboThI

O6opyaoBaHue: repbapuu
pacTeHui pa3/IMUHbIX OT/EJIOB.
IIpakTnueckas padora




«/3yuenre ocobeHHOCTeH
CTPOEeHUsI paCTeHUl pa3HbIX
OT/IeJIOB»

33 |[[OcHoBHBIe 3TarbI 1 0 11Hepens |OCHOBHBIE STarlbl 3BOIIOLUMU | PacKpbIBaTh cozeprKaHue
3BOJIFOLIMY >KUBOTHOI'O JKMBOTHOI'O MHPd. OcCHOBHBIE TEPMHHOB U TTOHATUH:
mupa]] apoMop¢03bl )KUBOTHBIX. MpoCTeullre, JIaCTUHYaThIe,
Benpckas dayHa. KUILIEYHOMOJIOCTHBIE, TIJIOCKUE
KeMOpuiicKuii B3pbIB — yepBU, YWIEHHUCTOHOTHE, PHIOLI,
TMOSIB/IeHe COBPEMEHHBIX 3eMHOBO/THEIE,
THUIIOB. HepBbIe XOp,E[OBbIe HpECMI:IKa}OH_[I/IECH, TITULIBI,
JKUBOTHbIE. 7JKU3Hb B BOJE. MJICKOIIUTAOLIMe, SKTO4epma,
BBOJII'OI_[I/IH IT0O3BOHOYHBIX. SHTOJZlepMa, Me30/epMa,
Iponcxoxzenne ampuonii 1 JIBYCTOPOHHSISI CUMMEeTpUS,
penTu/iH. Ipoucxoxienye  |rerokposHocTh. HasbiBaTh
MJIEKOITUTAOIINX 1 TITHLL. OCHOBHBI€ TIpeaianTariyu,
TIpvHLMIT K/TFOUEBOTO CroCOGCTBOBABLINE BBIXOLY
ngMopq)oaza. OcBoeHnue JKUBOTHBIX Ha CYIITY.
CCIO3BOHOYHBIMH 1 OrneHUBaTh 3HaUeHHe Pa3BUTHS
M03BOHOYHBIMU KUBOTHBIMU .
HEPBHOM CUCTEMBI J/Is1
CyILLN.
NIPUCTIOCO0/IEHNST )KUBOTHBIX K
flemoHCTparn YCJIOBUSIM OKPY>Karolllel cpeJibl
Taburpl 1 cxeMbl: «CxeMa '
OOBSACHATH TTPUUKHBI
Pa3BUTUS XKUBOTHOTO MUPa»,
5BOJIFOLIMOHHOIO pacliBeTa
«ApomMop(}o3bl JKUBOTHBIX»,
9 HACEeKOMbIX, KOCTHBIX PhbIO,
«IIpocrenmme»,
TITHL], MJIEKOTTUTAIOLHUX
«Ku11eyHOmo/10CTHRIE,
Ne Tema ypoka KosmmuecTtBo yacos Harta |IIporpammHOe coziepkaHue OcHOBHBIe BU/BI [1eATe/IbHOCTU
n/n Bcero | Kontponbhsie | [TpakTryeckue | H3YyHEHHA 00y YaroL{XCst
paboThI paboThI

«I1nockue uepBu»,
«YUneHUCTOHOTHEY, «PBIOBI»,
«3eMHOBO/IHbIE»,
«IIpecMbIKaroIecs»,




«IITrp»,
«Mekonuraroye».
Ob6opyznoBaHue: KOIEKIUN
HaCeKOMBbIX; BIa)KHbIe
riperiapaThl JKUBOTHBIX;
PaKOBUHbBI MOJITTHOCKOB;
KOJI/IEKLIUY UTTIOKOXKHUX;
CKeJieTbl T03BOHOYHBIX
JKUBOTHBIX; Uyuesia MTUL| U
3Bepeu.

34 |[[DBotoLys )KUBOTHBIX. 1 0 0,5 12nepnens |3yueHue ocobeHHOCTeH [TepeuncyiATe OCHOBHBIE 3TarlbI
[TpakTryeckast pabora CTPO€HHs MO3BOHOYHBIX 3BOJIFOL[MY XKUBOTHOTO MUDa.
«/3yueHune cOCTOSAHUM JKABOTHBIX
T03BOHOYHBIX
>KUBOTHBIX»]]

35 |[[Pa3ButHe »K1U3HU Ha 1 0 12Hepens |Pa3BuTHe XU3HU Ha 3emsie 0 |PackpbIBaTh CozlepyKaHue
3emiie 10 3paM U 5paM U NeprofiaM: apxew, TePMUHOB U MOHATUI: apxeH,
nepuozam ]] MpOTEepO30H, Mae030H, apxebakTepuy, LIHaHOOAKTepUH,

Me3030M, KaitHo30M. O0Ijasi | MPOTepO30i, T1aie030H,
XapaKTepUCTUKa K/iMMara 1 KeMOpWii, OpJJOBUK, CUITYP,
reoJIOrMueCcKux MpoLeccos. JIeBOH, KapOoH, repmb, [1aHres,
[TosiBeHue U pacLBeT TeTuc, TpUI0OUTEI, PUHUO(DUTHI,
XapaKTepHbIX OPraHMU3MOB. PaKOCKOPIMOHBI, NAaHL[PHbIE
Yrneobpa3oBaHue: ero PBIOBI,

Ne Tema ypoka KonuuectBo yacos Hara |IIporpammMHoOe copepkaHue OCHOBHBIE BU/IbI AE€STe/TbHOCTU

n/m Bcero | KoutponbsHele | ITpakTiueckue | 13Y1EHAA obyyaroruxcs

paboThI paboThI




YCJIOBUS U BIUSIHUE Ha
ra3oBbIi COCTaB aTMOC(epHI.
JeMoHCcTpanuu

Tabmmipl U cxembl: «Pa3BuTHe
JKWA3HU B apXelCKou 3pe»,
«Pa3BuUTHeE )KU3HU B
TIPOTEpPO30MCKOM 3pe»,
«Pa3BuUTHeE )XU3HU B
Tase030McKom ape», «Pa3Butue
JKU3HU B M@3030MCKOU 3pe»,
«Pa3BuTHe )XU3HU B
KalHO30MCKOM 3pe»

KOTWJI03aBPhbl, Me3030M,
['onpBaHa, JlaBpasus, Tpuac,
10pa, MeJi, XBOMHbIe, THHKTOBbIE,
CaroBHUKOBLIe, Oe/IeMHUTHI,
aMMOHMUTBI, JUHO3aBPhl,
apXeonTepUKC,
MOKPBITOCEMEHHbIe, KalHO30M,
TrasieoreH, HeoreH, aHTPOIIOTEeH,
MaccoBOe BbIMUpaHUe.
XapakTepr3oBaTh pa3BUTHE
JKM3HU Ha 3emJie 110 3paM U
repuoiam.

YcraHaBivBaTh 3aBUCUMOCTH
MeXay reo/IorMueCKuMu
rpoiieccamy, U3MeHeHUsIMU
KJI¥Mara W IpoLeccamyd B
>KUBOM TIPUPO/IE.

OOBSICHATH IPUUMHBI paciiBeTa
CUCTeMaTUYeCKUX TPy
OpraHv3MOB B pa3/IMuHbIe 3pbl U
Mepro/pbl.

AHanu3upoBaTh NPUYMHBI U
C/1e/ICTBUSI MaCCOBBIX
BbIMUpaHui. HasbiBaThb
OCHOBHbIe apOMODP(O3bl
pacTeHHH U )KUBOTHBIX.
[IpuBOAUTHL NPUMeEpBI
repexo/iHbIX (hopM
OpraHu3MOB.

/1

Tema ypoka

KomuuectBo

YacoB

Bcero

KoHTpoJsibHBIE
paboThI

[IpakTHueckue
paboThI

Hara
V3yueHHs

[TporpaMmHOe coziep>KaHue

OCHOBHBIE BU/IbI /I€ITETHBHOCTH
o0yuaroImuxcs

AHanu3vpoBaTh MyTH peLleHus




1po0O/IeMbI COXpaHeHHST
6uopasHoobpasus Ha 3emJie

36 |[[MaccoBbie BBIMUpaHUsI 1 0 12Hepenst MaccoBbie BBIMUPAHUS — @®opmUpOBaTh 3HAHUS O
— 9KOJIoTUuecKue 9K0JIOTUYEeCKHe KPU3UChI HE0OXO/IMMOCTh COXpaHeHHsT
KPH3HChI MTPOLLIOro]] nipouwioro. IlpuunHel 1 MHOroobpasusi BUJ|0B 1

C/ie[ICTBUSI MaCCOBBIX 9KOCUCTEM
BbIMHUpPaHUH.

37 |[[CoBpemMeHHbII 1 0 13negenst |CoBpeMeHHBIH 3Ko/i0ruueckui |[Toka3aTh HEOOXOAMMOCTE B
9KOJIOTUYECKUN KPU3UC, KPH3HC, €ro 0COOEHHOCTH. M03HaHUM 3aKOHOB MPUPOAbLI U
ero ocobeHHOCTH]] [Tpob6yieMa coxpaHeHuUst pelleHrH KOJIOTHUeCKUX

OuopasHooOpa3ust Ha 3emsie.  |TIPO0JIEM Ue/IOBEUECTBA, a TAKXKe
B pellleHNH BOIIPOCOB
paLMoHaIbHOT0
TIPUPO/IOTIO/Ib30BAHUS, U B
(hopMHpOBaHUY 1|EHHOCTHOTO
OTHOIIIeHHS K TIPUPO/ie,
00I1IeCTBY, UeTOBEKY

38 |[[CoBpemeHHas cucTeMa 1 0 13Hegens |CoBpemMeHHas cucTeMa PackprIBaTh cojieprkaHue
opraHuyeckoro mupalj] OpraHuyeckoro Mupa. TePMUHOB U TIOHSITUM:

[MpuHLMBI K1accubUKalyd  |0aKTepuu, apXxeu, BHICIIHE

OpraHU3MOB. pacTeHus, 3e1éHble BOJOPOCIH,
OarpsiHKY, Oypbie BOJJOPOCIH,
MOXOBU/HbBIE,
MarnopoTHUKOBUAHEIE,
XBOLL[eBH/HbIE, T/IayHOBU/IHBIE,
ro/I0CEMEeHHbIe,
MOKPBITOCEMEHHbIe, TIPOTUCTHI,

Ne Tema ypoka KomuuecTBo uacoB Hata |[IporpaMMHOe cofiep>KaHue OcHOBHbIe BU/IbI IeSITeTbHOCTH
n/n Bcero | KontponbHsie | [TpakTryeckue | H3yHEHHA 00y YaroL{IXCst
paboThI paboThI




KHWIIIeYHOII0/IOCTHBIE, TUIOCKHEe
YyepBH, KPYTJible YepBH,
KOJIbUaThle YepBH,
Y/IeHUCTOHOTHe, MOJIJTFOCKH,
UTJIOKOXKHE, XOP/IOBbIe, TPUOBI,
NULLIAMHUKH, BUDYCHI.
XapakTepu30BaTh COBPEMEHHYIO
CHCTEMY OpPTraHUYEeCKOTr0 MUPA;
Ha3bIBaTh OCHOBHBIE
CUCTeMaTHUeCKUe TPYTIIThI
opranu3moB. OOBACHATH
TIPUHLIUTTBI K/TaCcCUUKaIn
OpraHu3MoB. IlepeuncsiTh
OCHOBHbIE TTPU3HAKHW MPOKAPHUOT,
pacTeHW, >)KUBOTHBIX, TPUOOB,
KPaCHBIX U OypBIX BOZOPOCIIEH.

39 |[[OcHoBHBIE 1 0 13Hegens |OcHOBHBIE cucTeMaTuueckre |[IprBOAUTE TIpUMeEpHI
cUCTeMaTh4yecKue TPYyTIbl OPraHU3MOB. ripe/iCTaBUTe/ el OCHOBHBIX
TPYIIbI OPraHu3MoB] | HNemoHcTpatmu Tabmuipl 1 |CUCTeMaTUUeCKUX TPYIII

cxeMbl: «CoBpeMeHHast OpraHKU3MOB
CUCTeMa OpraHu4YecKoro
MHPa»
40 |[[AHTpomnoaorus — 1 0 14uenens |Pa3gesibl U 3aaun PackpeIiBaTh cofeprkaHue
HayKa o yesioBeke]] AHTPOIIO/IOTUK. MeTogb! TEPMUHOB U TIOHSITUM:

AHTPOIIO/IOTHIH. aHTPOMOJIOT s, MOP(OJIOTHS,
TleMOHCTpaLHH aHTpOTIOreHe3, aHTPOTIOMeTpHS,
Tabauwp! 1 cxembl: «Metogpr  |PEKOHCTPYKLMS, apXEO/I0THs,
AHTPOTIONIOT . STHOrpagus.

Ne Tema ypoka KonmuecTBo yacos Hata |IIporpaMMHOe cozep>kaHue OcHOBHBbIE BU/IbI 1€ATeTbHOCTH

n/m Bcero | KontponbHsie | [TpakTuyeckue | M3y9€HHA 00y 4aroLMXCst

paboThI paboThI




O0Oopy/oBaHHe: MYISDKU Ha3sbiBaTh pa3zesnbl U 3a7jauu
OKaMEHEJIOCTef/i, rnpeamMeToB AHTPOIIOJIOTUH.
MaTepuanbHOM Ky/IbTypbl XapakTepu3oBaTb MeTO/bl
NPE/IKOB Y€/I0BEKA; aQHTPOIOJIOTUH U CPaBHUBATh HUX
tdoTorpacduu Hax0Z0K MeX/1y COBOIA.
HUCKOTIaEMBIX OCTaTKOB BrigensiTe BOMPOCHI 3BOJTHOLIUA
ues0BeKa yesi0BeKa, ucciaesryemsole rpu
MOMOILY Pa3/IMUHbIX METO/0B
41 |[[Pa3Butue 1 0 14nepens |CTaHOB/IeHMe TIpeICTaBlIeHU |PacKpbiBaThb cozepykaHue
rpe/iCTaB/IeHHbIX O 0 TIPOMCXOJKIEHUH Ue/I0BeKa. |TePMUHOB U MOHSATHN:
IIPOUCXOXKJEeHUN PenvrrosHelie Bo33peHus. dHTPOIIOr€HHasi TEOPHsi,
uesoBekal] CoBpeMeHHbIe HayuHbIe TpyzoBas Teopus, Homo
TEeOpPUH. sapiens.
IleMoHCTpanyuy OuenuBath BKaaj Y. ,ﬂaEBHHa B
Toprper: Y. lapBuH. pasBUTHE MPe/CTaB/IeHUH O
Tabmnp! 1 cxeMbl: «MeTogpr  |IPOUCXOKAEHIN UENOBEKA.
AHTPOIIOTIOT M. APryMeHTHPOBAHHO
OGopy/I0BaHIe: MyJISKH KPUTHUKOBATh PeJIUTMO3HbIe
oKaMeHesnocTeif, mpemertop | IPEACTAB/IEHIS O
MaTepUaTbHOR Ky/bTypbl MPOUCXOXKAEHUU ueioBeKa C
TPE/IKOB UeNoBeKa; TMO3ULIMU eCTeCTBEHHBIX HayK.
perpoayKiuH (otorpadu) XapakTepr30BaTh HayYHbIe
KapTHH ¢ MAponorudeckumy 1 | T€OPHN TTPOUCXOXKEHIA
61bIeficCKUMU CIOXKeTaM1 He/oBeKa
MPOMCXOXKAEHUS yeoBeKa
42 |[[MecTo uesioBeKa B 1 0 0,5 14nuenens |CXo4CTBO yesioBeKa C PackpeiBath comeprkaHue
CHCTeMe OpraHhYecKoro JKABOTHBIMHU. TePMUHOB U MIOHATUM:
mupa. JlabopaTopHasi CucreMarryeckoe 1010>KeHHe PYZAUMEHTHI Y Uei0BekKa,
pabora «/3yuyeHue uesioeka. CBr/ieTeIbCTBA aTaBU3MBbl Y UesI0BeKa,
No Tema ypoka KonuyecTBo uacoB Hata |[IporpaMMHOe copeprkaHue OcCHOBHBIe BU/bI [eATeTbHOCTU
n/n Bcero| KouTposnbHble| [Tpaktuueckue| 13Y 1€HHA obyyatoruxcs
paboThI paboThI




COCTOSIHUU CKeJieTa
yesioBeKa, TPaHuI] C

CXO/ICTBA 4yejioBeKa C
JKMBOTHBIMM:

NpSIMOXOXKAeHue, BTopast
CUTHaJ/IbHasi CUCTeMa.

TPAMOXOXK/IeHHeM» | ] CPaBHUTE/IbHOMOP(OIOTUYECKHE, Orpe/ie/siTh CHCTEMATHUECKOe
sMOpHoJIOrHYecKre, GU3HUOMIOTO- |0 10sKeH1e Ye/IOBeKa B
Groxumuyeckue, OpraHn4yecKoM MHpe. BbIsSBIATH
nosejienyeckue. OTinuus YepThl CXO/ICTBA U Pa3/IAUHs
4e/I0BEKA OT )KUBOTHBIX. Ue/I0BEKa 1 JKUBOTHELX.
TIpAMOXOX/IEHHE 1 KOMIUIEKC | X anakTepr30BaTh CBH/IETEHCTBA
CBA3dHHBIX C HUM HPU3HAKOB.  |cxoncTBa yesioBeKa M KUBOTHBIX
Pa3puTHe FO/IOBHOTO MO3ra M |(cpapHuTeTLHOMOP(OJIOTHUECKHe,
BTOPOM CHTHa/IbHON CHCTEMBL.  |5vi6Gnyonordeckye, hU3HONOTO-
Jemoncrpanuu Tabmuier u 6HOXUMUUECKHe,
CXEMBL. TIOBE/IEHUECKHE).
«EI 0/I0BHOH “g03r quOBgKa»’ I1puMBOUTL IPHUMephl aTaBU3MOB U
« »
Crener venonea u cxener P} EHTOR Y HeToReE
OrnuChIBaTh NPU3HAKHU UeJIOBEKa,
LIMMIIaH3e», «PyJuMeHTsl U ChOPMUPOBABIIIHECS B CBS3H C
ataBu3Mbl». OOopy/oBaHue:
CKeJieT ue/ioBeKa; MOZIe/ib ueperia ADEBECHLIM 00A3OM KH3HH
yeJjiOBeKa U yeperia IMMITaH3e; TPEAKOB 1 MPAMOXOHAEHHEM. .
MOJIE/T KHCTH 9e/IOBEKA 1 KACTH BbIsSIB/IATH IPUUMHBI 0COOEHHOCTEH
IAMITAH3e. CTPOEHHSI Yeperia uejioBeKa o
JTaBopatopHas pabota CPaBHEHHMIO C UesI0BeKOOOPa3HbIMU
«/3yueHne ocobeHHOCTei 06e3bAHaMHU.
CTPOEHHSI CKeJIeTa uesioBeKa,
CBSI3aHHBIX C MPSMOXOXKIEHHEM»
Ne Tema ypoka KonuuectBo yacos Hara |I[IporpamMmHOe cofiep)kaHue OCHOBHBIE BU/bI IeSITeTbHOCTH
n/n Bcero | Kourponehsle | [IpakTuueckue | A3Yy1€HAA 00y varoLuXCst
paboThI paboThI

CpaBHUBATh OpPYAUNHYIO
JesiTe/IbHOCTh UesioBeKa 1
JKUBOTHBIX.




CpaBHUBaTh 0COOEHHOCTH
BBICIIIEN HEPBHOM [1eATe/TbHOCTH
yeioBeKa 1 >KUBOTHBIX

43 |[[dBwKyLye cUbl 1 0 15nemens | ABwKyiue cumbl (PpakTopel) |PackpeiBaTh cozep)kaHue
aHTpororeHesa]] aHTpOIIOreHe3sa: TePMUHOB Y TIOHSITHM:
buosiorueckye, COLMAbHBIE.. | Hac/ie[CTBeHHAs N3MEHUMBOCTD,
Jemoncrpanuu Tabnuisl ecTeCTBeHHbIN 0TOOp,
U CXeMbl: «[IBIKYIIHe OpyAuiHAasI [esiTe/IbHOCTD,
CWJIbI QaHTPOTIOTeHe3ax. TPYIINOBOE COTPYAHUYECTBO,
OGopyoBaHue: My/IsDKA o011ieH1e, peus.
TpejMeTOB MaTepraabHOU XapakTepr30BaTh ABWXKYLHUE
KYJ/IbTYPbI TIPE/IKOB UeJIOBeKa |CHJIbI aHTPOIIOreHesa:
buonoruueckue U coldaabHbie
44 |[[CooTHo1LIEeHKe 1 0 15Heqens |CooTHOIIEHHEe OHUOIOTUYeCKUX | Y MeTh yCTaHABIMBATh
O10/I0OrMUeCcKUX U Y COLManbHbIX (PAKTOPOB B B3aUMOCBSI3U MEXY
COLMa/IbHBIX (PAaKTOPOB B aHTpOIIOreHe3e TIpoLjeccaMu 3BOJIIOLINHY,
aHTponoreHese]] JBIDKYLLIMMH CUJIaMU
aHTpororeHesa
45 |[[OcHoBHBIE CTaANH 1 0 15Henenst |OCHOBHBIE CTaAuU PackpeiBath cozeprkanue
aHTporioreHesal] aHTporioreHesa. PanHue TePMUHOB U TIOHSATHUH:
yesioBeKooOpa3Hbie 06e3bsiHBI  |aBCTPA/IONUTEK, YeoBek
(IpOKOHCY/IBI) U paHHUE ymesnbii, YenoBek
TIOHTU/TbI — OOIIe TIpeKU nipsiMoXosAIMiA, YesioBek
yes10BeK00Opa3HbIX 00€e3bsiH U |reljeb0eprckuii, YemoBek
nmojiel. ABCTpasONUTEeKH — HeaH/|epTa/IbCK1H,
Ne Tema ypoka KommuectBo yacos Hara |I[IporpamMmmMmHoOe cofepykaHue OCHOBHBIE BU/IbI [eSITe/IbBHOCTU
n/n Bcero | KonrponbHsble | [Tpaktuueckue | 13Y1EHUA obyuaroruxcs

paboTEI

paboThI




JIBYHOTHe TIpeJIKU JI0/ieH.
YesioBeK yMeJiblii, TepBbie
W3rOTOBJIEHUS OPYy/Uil TpyJa.
YesioBeK MpsAMOXOSIINN 1
TepBbIM BbIXOJ, JIFOZeN 3a
nipeziesibl Adpuku. YenoBek
refizennbOeprckuii — oot
NpeJiOK HeaH/1epTa/bCKOTr0
yeJiOBeKa U uesioBeKa
pasyMHOro. Yenosek
HeaH/|epTa/IbCKUM KaK BU/|
JII0/IeM XOI0IHOr0 K/IMMarTa.
YesioBeK pa3yMHbIN
COBPEMEHHOI0 THIIa,
JIeHUCOBCKUH UesoBeK,
0CBOEHVe KOHTUHEHTOB 3a
nipefesniamu ApUkH.

LeMoHcTpanuu
[Toptpetsr: JI. JIuku, A. .
Porunckuii, M. M.

['epacumosB.
Tabmuiipl v CXeMbl:
«OBOJIIOLIMOHHOE JpeBo

yeJioBeKa», « ABCTPATIONMUTEK»,
«YesnoBek ymenblit», «HenoBek
MPSIMOXOJISALLIUI»,
«/1eHMCOBCKUM UeI0BeK»,
«HeanzgepranbLibi»,

KpOMaHbOHeL], 1eHCOBCKUIA
yesioBeK, YesloBeK pa3yMHbIN
COBPEMEHHOI'0 THIIa,
rajieoreHeTHKa.
XapakTepr30BaTb OCHOBHbIe
CTaJju1 aHTPOIIOreHesa.
BhIsIBNSTE MpOrpeccrBHbIE
UepThI, NMOSABUBIINECA Y TIPEIKOB
yeJ/ioBeKa Ha pasHbIX CTaUsAX
aHTpPOINOreHesa.

/11

Tema ypoka

KommuectBo

YaCoB

Bcero

KoHTpo/bHbIe
paboThI

[IpakTrueckue
paboThI

Hara
V3y4eHus

ITporpaMmHoOe coziep>kaHue

OCHOBHBIE BH/IbI [1€ITETHBHOCTH
o0yJarouxcs

«KpomaHbOoHLIBI», «IIpeaku
YyesI0BeKa».
O6opyoBaHKe: MO Topca




Tpe/IKOB UesioBeKa; MyJIsKU
rpeZiMeTOB MaTepUa/ibHOMU
KY/JbTYDPbI TIPEJJKOB UesiloBeKa

46 |[[TTaneoreHeTuka u 1 0 16Henens |I1aneoreneTrka u [IpyrBOAUTE TIpUMeEpBI
rajieoreHoMMKal] | rajieoreHOMUKa. TNpe/ICTaBUTeIeld OCHOBHBIX
CTa[iMi aHTPOTIOreHe3a:
OMUCHIBaTh UX
aHTPONIOMeTpUUeCKHe JaHHbIe,
o0pa3 )KW3HU U OpPYAus TPyAa.
CpaBHUBaTh Npe/iCTaBUTeIeN
OCHOBHBIX CTaZui
aHTpOIoreHesa
47 |[[OBosrorys 1 0 16He e/ |OBOIOLIMS COBPEMEHHOI'0 PackpeiBaTh cofep>kanue
COBPEMEHHOI'0 yesioBeka. EcTecTBeHHbIN TEePMUHOB U ITOHATUN:
yeoBeka] ] 0T60p B [IOIYJIALUAX MYTaL[I/IOHHHﬁ rpotiecc,
yesioBeKa. MyTal[MOHHbIN No/IMMOp(}U3M, MOMY/ISILUOHHbIE
MpOLeCC ¥ MOMUMOP(hU3M. BOJIHBI, JIpeii) reHOB, MUTpaL[us,
[Tony/IALIOHHBIE BOJIHBI, «3(deKT ocHOBaTesI».
Jpetid reHoB, MUTpaLys U XapakTepr30BaTh pPOJb
«3(hdeKT ocHOBaTes» B eCTeCTBEHHOTO 0TOOpa B
TMOMY/IALMAX COBPEMEHHOIO  |TIOMYJISLUSIX COBPEMEHHOTO
yesnoBeka. [lemoHcTpanuu yesioBeKa.
Tabmie! 1 cxembl: «JTanel  |OLeHUBATh POJIb MYTALMOHHOTO
5BOJTIOI[MN Ye/I0BEKa» Trporiecca, MomnyJasLUOHHbIX
BOJIH, Zipeti(ha TeHOB, MUTPaLUH,
Ne Tema ypoka KomuecTBo yacos Hata |IIporpamMMmHOe cozep>kaHue OcHOBHBbIE BUIBI eATe/TbHOCTH
n/n Bcero | Kontponbhsie | [TpakTryeckue | H3YyHEHHA 00y YaroL{IXCst
paboThI paboThI

«3¢deKTa OCHOBaTe/s» B
5BOJIIOLIMY TOMYJISLIAN
COBPEMEHHOI'0 YesIoBeKa.
[TpuBouTE NprMepbI (aKTOPOB,




CII0COOHBIX BLI3BAaTh

IOy /IIL[HOHHBIE BOJIHBI B
9BOJTFOIIMA COBPEMEHHOTO
yesIoBeKa

48 |[[UenoBeueckue pacsl. 1 0 0,5 16Henesns |YenoBeyeckre pacel. [ToHsiTue |PackpeiBaThb cozeprkaHue
[TpakTryeckast paborta o0 pace. bosbliue pacsr: TePMUHOB U TIOHATHHN: paca,
«/3yueHue eBporeoun/iHas (eBpasuiiCKas), |pacoreHes, pacusm,
SK0JIOTMUECKUX dBCTPa/IO-HerporuaHas CoLMabHbIN JAPBUHK3M.
afianTaiyii yemoBeka»]] (3kBaTopHanbHash), XapakTepr3oBaTh NpU3HaKU

MOHI'O/TIOU/IHAst O0/BILIKX pac ueoBeKa:
(a3uarckoameprKaHCKast). eBPOIeOUJHOU (eBpa3suiCKon),
Bpewmsi u TyTH paccesieHust aBCTpas0-HerpoOrHOU
yesioBeKa 10 TJIaHeTe. (9KBaTOpHA/IbHO),
EvHCTBO uesioBeuecKux pac. MOHTOJIOU/IHOM
HayuHast HeCOCTOATE/IBHOCTb  |(a3paTCKOAMEPUKAHCKOI).
pacusma. I1pucnoco6s1eHHOCTb | By igpiars [IPUUNHBI
I€/I0BEKA K PA3HBIM YC/IOBHAM | po3ypiKHOBEHKS Ue/TOBEYEeCKHIX
OprmaKHueﬁCpeAM.BHHHHHepaCdeHBOAHTprHMePH
reorpauueckoi cpesipl 1 Il TUBHBIX [IPU3HAKOB Y
Aipeii(a reHoB Ha MOP(OJIOTHIO | yhe ncrapyTesteif enoBeUECKHX
1 (PU3MOJIOTHIO YesloBeKa. pac.
[MpuBoAWTE CBUETENBLCTBA
HemoHncTpatun eMHCTBA TPOMCXOXKIEHUS
yesioBeYeCKUX pac.

Ne Tema ypoka KonnyectBo uacoB Hara |[IporpammHOe cofiepkaHue OcHOBHbIE BU/IbI [1eSITe/TbHOCTU

n/n Bcero | Kontponbheie | [TpakTryeckue | H3YyHEHHA 00y 4aroL{IXCst

paboThI paboThI
Tabnuip! 1 cxembl: «Pach ComnocTaB/isiTh ajalTHBHbIE
yesioBeKa». TUIIbI JIFOZel C PACOBBIMU
[TpakTrueckas pabora Npr3HaKaMu.
«/3yuenue skonoruueckux  |/J0KasbIBaTh Hay4HYIO
aJlanTaLuii uesoBeKar» HEeCOCTOSITe/IbHOCTh pacu3Ma

49 |[[MexaucuuIiiMHapHbIe 1 0 17Hepens |MeXxauCLIMIUIMHAPHBIE MeTO/bll YMeTh  BJIaJleTb OCHOBHBIMU




MeTO/IbI aHTPOII0JIOTUH] ]

B (hu3uueckoi
(buomornuecKoi)
aHTPOMOJIOTHH.
OBOJIIOLIMOHHAS aHTPOIIOJIOTUS
Y T1a/1e0aHTPOMOIOTUsT
yesI0BeueCKuX MomnyJisiiuii.
BuocouyanbHble ucciej0BaHUs
TPUPO/IbI UeoBeKa.
NccnenoBaHre KOSBOJIHOLUU
O10/IOTHUeCKOTO U
COLIMa/IbHOTO B Ue/I0BEKe

MeTO/laM{ Hay4YHOI'O IO3HaHMS,
VCT0/Ib3yeMbIMU B
OMOIOTUYeCKUX UCCIIe/I0BAHUSIX
JKUBBIX OOBEKTOB M 3KOCHCTEM
(onucanwue, u3MepeHue,
HabmofieHre, S5KCrepyuMeHT),

50 |[[3apokgeHue u pa3Buthe 1 0 17Henens |3apoXKeHre U pasBUTHe PackpeIiBaTh cofeprkaHue
5K0JIorUu] | 5KOJIOTUU B TpyZax A. TePMUHOB Y TIOHSITUI: SKOJIOTUS,
T'ymbonbara, K.®. Pynbe, ayTIKOJIOTUsI, CHHIKOJIOT U,
H.A. CesepuoBa, 3. ['ekkesns, |3K0/10rHst COOOIIECTB U
A. Tenam, B.H. Cykauéga. 3KOCHUCTEeM, 3KOJIOTHS BUJIOB U
Pa3zenbl ¥ 3a1aui 9KOJIOTHH.  |TIOMYJIALMNA. XapaKkTepr30BaTh
CBs$13b 5KOJIOTUU C JPYTUMU OCHOBHBI€ 3Tarlbl 3apOKJeHus U
HayKaMu. HEMOHCTpaLII/II/I Pa3BUTHSA 3KOJIOTHU KdK HAYKH.
IToptpetsr: A. T'ym60mbat, K. |[IPUBOAUTE NIPHMepEI 00BEKTOB
®. Pynbe, H. A. CeBeplioB, J. |U3y4€HUS 5KOJIOTUH.
I'ekkens, A. Tencnu, B. H.
Cykaués.
No Tema ypoka KommuectBo yacos Hara |[IporpammHOe cozepxaHue OcCHOBHBIE BU/ibI 1eSITe/IbHOCTH
n/m Bcero | KonTponbhsbie | [TpakTrueckue | U3y1e€HHA 00yyaroLXCst
paboThI paboThI

Tabnuibl u cxembr: «Pa3zenbl
5KOJIOTU»

Ha3biBaTb OCHOBHBIE 3a/]auH,
CTOsIlIMeE TTepe]
YUYEHBIMHIKOJIOTaMH.
YcraHaB1MBaTh B3aMMOCBSI3b
9KO0JIOTHHU C IPYTUMU HayKaMu




51 |[[MeTo/bI 3KOMOTUM. 1 0 0,5 17nepens [Metoab! 3kosioruu. [loneBsle | PackpbiBaTh cofiepykaHue
JlaGoparopHas paboTa HabmoeHrs1. DKCIIePUMEeHTh! BITePMUHOB U [TOHSATHH: TI0/IeBbIe
«I/I3quHI/Ie MEeTO/I0B 3KOJIOTHH: ITPUPOJHbIE U Ha6JII'O'Z[EHI/IH, MOHHUTOPHHI
5KOJIOTUUYEeCKHUX nabopaTopHble. OKPY>Karolllel cpefpl,
HCCeIOBaHUI» || MopenupoBaHue B 5KOJIOTHH.  |Mo/ie/IMPOBAHIE, SKCIIEPUMEHT,

MOHHUTOPHHT OKPY’KalOIleH  |mporHo3supoBaHue.
Cpe/ibl: JIOKa/IbHbIH, XapakTepu30BaTb METO/bI
PErMOHA/bHBIN U [IO0ANbHBIA. Ly oo
3HaueHUe KOJI0rMUeCcKUX
. [TpuBOUTEL MPHUMeEPbI TOJIEBBIX
3HAHUM [IJIs1 YesIoBeKa. 9
JKOIOrMIECKOe HabJTI0/IeHNH B 9KOJIOTHH.
MHDOBOA3PEHHE KAK OCHOBA BbISIB/IATE 0COOEHHOCTH )
CBsI3eil uesioBeyecTBa C MOHHTOPHHIA OKPYXatOLLEH
nipupogoii. @opmMupoBaHue CPEAiRI KAK METOAA .
SKONOTHUECKOH KyMbTypbi u | KO/IOTMUECKUX HCCIIeJ0BaHMH.
5KOJIOrMuecKoii rpaMotHocTn | OOOCHOBBIBATH 3HaUeHHe
HacesieHus. [leMoHcTpanumu | PKCIIEPUMEHTOB B
Ta6]'II/ILU:I U CXeMBI: <<METO,EU:I SKOJIOTHUYeCKMX HUCC1eJOBaHUAX.
9K0JIOTUM», «Cxema CpaBHuUBaTh labopaTopHbie U
MOHUTODUHTA OKPY>Karollleld  |TIPUPO/IHbIE SKCIIePUMEHTbI Kak
cpeabl». JlTabopaTtopHas paboTa |MeTo/ bl S5KOIOrHYeCKUX
«/I3yueHrie MeTO/|0B rccnesoBaHuii. OLleHUBaTh
3HaueHHe MPOTrHO3UPOBAHUS KakK
MeTO/ia IKOJIOTUUeCKUX
HCC/IeJOBaHUM.
Ne Tema ypoka KonuuectBo yacos Hara |I[IporpamMmHOe cozep>kaHue OCHOBHBIE BU/JIbI [eSITeTbHOCTH
n/m Bcero | KontponbHsie | [TpakTrueckue | M3y9€HUA 00y4aroLMXCst
paboThI paboThI
9KOJIOTUYeCKUX O6ocHOBBIBaTH HEOOXOJUMOCTD
HccrieJoBaHUN» 9KO0JIOTUYECKUX 3HAHUMN [1Jis1
COBPEMEHHOI0 YesioBeKa
52 |([[3HaueHue 1 0 18Hepens |3HaueHHe SKOJIOTHUYECKUX YMeTsp ucrnonb30BaTh

9KOJIOTUUECKUX 3HAHUM
IJ1s1 uesioBeKa]|

3HaHUH [IJ151 UesoBeKa.
JKOJIOTUYecKoe

COOTBETCTBYIOLL[i€ apTYMEHTHI,
010JIOTUYECKYI0 TEPMUHOJIOTHIO




MHPOBO33peHre KaK OCHOBa
CBsI3eil uesioBeyecTBa C
nipupozon. dopmupoBaHue
5K0JIOTMUEeCKOU KYJ/IbTYPbl U
5KO0JIOTUYeCKOU FPaMOTHOCTH
HaceJleHUs.

Y CUMBOJIAKY 151
[l0Ka3aTe/bCTBa PO/CTBA
OpraHM3MOB Pa3HBbIX C
CUCTeMaTUUYeCKUX IPyIII,
B3aMMOCBSI3H OPTaHU3MOB U
cpeibl 0OMTaHMs,
HE0OXOIUMOCTH COXPAHEHUS
MHOroobpasusi BUJ|0B 1
5KOCHCTEeM KaK YCIOBUS
COCYIIIeCTBOBAHUS TIPUPO/IbI U
YyesI0BeueCTBa;

53 |[[Okonoruueckue 1 0 18negens | Ikonoruueckue (hakTopbl U PackpeIiBaTh cofeprkaHue
dakTophi]] 3aKOHOMEPHOCTH UX [IeMCTBUS. [TEPMUHOB U MMOHATHM:
Knaccudukarus 9K0JIOTUYeCKui dakTop,
9KO0JIOTMUeCcKuX (haKTOpOB: 610/1I0TNUeCKUi ONITUMYM,
abuoTtuueckue, OMOTHUECKKEe, |OrpaHUYUBAIOIINN
AHTPOIIOreHHbIe. 06‘1:1_11/16 (J'II/IMI/ITI/IPYIOH_[I/II\/,I) cl)aKTop.
3aKOHOMEPHOCTH JIeHCTBUSI KJtaccubuipposars
9KOJIOTMUECKUX (PaKTOPOB. 5KO0JI0rHueckre (pakTopsl 1o
Ipapuo murmmyma (K. pa3HbIM OCHOBaHUSIM.
Lnpenrens, FO. JTu6ux). XapakTepu30oBaTh 0011[1e
TonepaHTHOCTS. 3aKOHOMEPHOCTHU [|eMCTBUS
9KO/IOTHYeCcKrX (haKTOPOB.
Ne Tema ypoka KonnyectBo uacoB Hara |[IporpammHOe cofiepkaHue OcHOBHbIE BU/IbI [1eSITe/TbHOCTU
n/m Bcero | Kontponbheie | [TpakTrueckue | M3Yy9EHHA 00y 4aroLMXCs
paboThl paboThI

OBpPUOHOHTHBIE U
CTeHOOMOHTHBIE OPTaHU3MBI.
JleMOHCTpanu

TabuIIbI ¥ CXEMBI:
«3JKoJiornyeckre pakTopbI».
O6GopypoBaHue: repbapuu U
KOJIJIEKL[UH PaCTeHUU U

OO60CHOBBIBATH ZIEMCTBUE 3aKOHA
OTITUMYMa U 3aKOHa
orpaHUYHUBaroIero dakropa.
[TpUBOAUTEL TIPUMEPHI:
WJTFOCTPUPYIOIIIYE 1eHCTBHe
TpaBU/Ia MUHUMYMa,
orpaHuyMBarolLLero (pakropa,




JKUBOTHBIX, TTPUCTIOCO0/IEHHBIX
K BIIMSIHUIO Pa3/IMUHbBIX
9KO0JIOTMUecKuX (hakTopoB

3BPUOUOHTHBIX U
CTeHOOMOHTHBIX OPTaHU3MOB

54 |[[A6uoTnueckue 1 0 0,5 18uepens | Abuotrueckue aktopel. CBeT |PacKpriBaTh CofiepyKaHue
¢akTopel. CBeT Kak KaK 3KOJIOTM4eCcKui ()akTop.  |TepMUHOB U ITOHSTHM: CBET,
9KOJIOTUYeCKUU (PaKTop. [eicTBHe PasHbLIX YUaCTKOB | (hOTOMEpUOAU3M.
JlaGoparopHast pabora COJIHEYHOTO CIIeKTpa Ha XapakTepru30BaTh eHCTBHe
«BrIsiBNeHue OpraHM3MBlI. OKOJIOruyecKye CcBeTa KakK YK0J/IOTUUYeCcKoro
MPUCIOCObIeHHIA T'PYIIbI PACTEHUM U )KUBOTHBIX bakropa.

OpraHu3MOB K B/IUSIHUIO 10 OTHOLLIEHMIO K CBETY. CpaBHMBATh ieMCTBHE Pa3HBIX
cBetar]] CurnasnbHas posib CBeTa. YYaCTKOB COJTHEUHOTO CTIeKTpa
doTomnepuojusM. Ha OpPraHu3Mbl. BBISIBISTH
AemoHcTpauuu 0COOEeHHOCTH
Tabnuiibl u cxeMbl: «CBETOBOM CTPOEHHSI ¥ JKU3HE/IeATeNLHOCTH
CIIeKTP», «DKOJIOTUUeCKre pacTeHHil pa3HbIX
I'PYIIIBI )KUBOTHBIX T10 5KOJIOTMYEeCKHX TPynM Mo
OTHOILEHUIO K CBETY». OTHOLIIEHMIO K CBETY
Oo6opypoBaHue: repbapru (cBeToMIOOMBBIE, TEHETIOOUBEIE,
CBETOJIFOOVBBIX, TEHETIOOUBBIX |TeHEBBIHOC/THUBEIE).
Y TeHeBBIHOC/IMBLIX pacTeHui; |[IpuBoguTE NprMepsb! pacTeHui
CBeTO/MO0MBbIe, TeHEMIO0HBbIE |Pa3HBIX SKOJIOTHUECKUX TPYTII
T10 OTHOILIEHHIO K CBETY.
Ne Tema ypoka KonuyectBo uacoB Hara |[IporpammHOe cofiepkaHue OcHOBHBIe BH/IbI J1eSITeTbHOCTU
/1 Bcero | KouTposnbHble | [TpakTuueckue | U3y1€HUsA 00y 4aroLMXCst
paboThI paboThI




u TeHeBbIHOC/IUBbIE
KOMHaTHbIEe PaCTeHHs.
JlaGopaTopHasi padota
«BbIsiB/IeHME TTPUCTTOCOO/IEHI
OpraHW3MOB K BJIMSIHHIO CBETa»

BrIgBISATE 0COOEHHOCTH
CTPOEHHS U JKU3HEe eI TeIbHOCTH
JKUBOTHBIX Pa3HbIX
9KOJIOTMUECKUX TPYTII 110
OTHOIIIEHHUIO K CBETY ([[HEBHBIE,
CyMepeuHble, HOUHBIE).
[TpuBOAUTEL MPUMEPBI JKUBOTHBIX
Pa3HBIX YKOJIOTHUECKUX TPYIIIT
T10 OTHOILLIEHHIO K CBETY.
O00CHOBBLIBAThL 3HAUYEHHE
doTorneproan3Ma B )KU3HU
OPraHW3MOB U JJIsI TIPAKTHKH
CeJIbCKOT'0 X0351CTBa

55 |[[A6uoTuueckue 1 0 0,5 19nepens | Temneparypa Kak PackpbiBath cozieprkaHue
¢akTopsl. TemnepaTypa 5K0JIOTMUeCcKuil (pakTop. TePMUHOB Y MIOHSATHM:
KaK 3KOJIOTMYeCKUN [eiicTBUe TeMIiepaTyphl Ha TemIieparypa, NOWKUJIOTepMHbIe
(akrop. JlabopaTopHast opraHu3sMmel. [ToMKUIoTepMHbIe (XOJIOU,ZLHOKPOBHBIG),
pabora «BbisiB/IeH1e 1 TOMOMOTepMHbIe OpPraHK3Mbl. [TOMOHOTepPMHbIe
MIPUCIIOCO0/IeHII OBpUTEPMHbIE U (TemIOKpOBHBIE) OPTaHU3MBI,
OPraHM3MOB K B/IUSHHIO CTeHOTepMHbIe OpPraHNU3MBbI. aHabno3, 3BpUTepMHbIe
TEMHepaTypr»]] ,I[EMOHCTpaIU/lI/l Taﬁ]‘[p[]_u,] OpraHH3MbI, CTeHOTePMHbIE
Y CXEMBI: OpraHu3Mbl, TEDMOPETYJISALUS.
«TennoKpoBHbIe )XUBOTHBIE», |XapaKTepu30BaTh [elCTBHe
«X00HOKPOBHbBIE TeMIepaTypbl Ha OPraHU3MBI.
JKABOTHBIE». BbIsIB/ISITE 0COOEHHOCTH
OGopypoBanue: repbapuy 1 |CTPOEHHS M JKU3HEJesTeNbHOCTH
KOJIJIEKIVU TETI0/TFOOUBBIX,
Ne Tema ypoka KomuecTBo yacos Hata |IIporpamMMmHOe copiep>kaHue OcHOBHBIE BU/IbI eITeTbHOCTH
n/m Bcero | Kontponbheie | [TpakTryeckue | M3Yy9€HHA 00y 4aroLMXCs
paboThI paboThI




3UMOCTOMKMUX,
MOPO30yCTOWNUMBBIX PACTEHUH;
yyuesia NTUL] U 3Bepen.
JlabopaTopHas paGora
«BbIsiBIeHME TIPUCTTOCOO/IeHNI
OpPraHM3MOB K BJIMAHHIO
TeMIiepaTypbI»

MOMKW/IOTEPMHBIX
(X0NMOTHOKPOBHBIX) U
rOMOMOTEPMHBIX
(Terna0KpOBHBIX) )KUBOTHBIX.
[IpuBOAWTE PUMeEpHI
TOWKU/IOTePMHBIX
(XONMOJTHOKPOBHBIX) U
rOMOMOTePMHBIX
(TernI0KpOBHBIX) )KUBOTHBIX.
BbIABASTE 0COOEHHOCTH
CTPOEHMS U )KU3HeesTe/IbHOCTU
TeI/I0/I00MBbIX, 3MMOCTOMKUX,
MOPO030YCTOUUMBBIX PaCTeHUH.
[IpuBOAUTE TIpUMeEpBI
TeIJI0MOOMBBIX, 3MIMOCTOMKHX,
MOPO30yCTOMYUBBIX PAaCTEHU.
[TpuBOAUTE TIPUMEDBHI
IBPUTEPMHBIX U CTEHOTEPMHBIX
OpraHu3MOB.

56 |[[AbuoTtuueckue 1 0 0,5 19Henens |BiakKHOCTb Kak PackpeiBaTh cofeprkaHue
(hakTophbl. Bra>)kHOCTB Kak 9KOJIOTUUYeCKUi (pakTop. TePMUHOB U TIOHSITUI:
9KO0JIOTUYeCKUi (akTop. I[MpucrnocobeHust pacTeHN K |BJIa)KHOCTh, THAPO(MUTHI,
JIabopaTopHast paboTa MoAiep>KaHuI0 BOJJHOTO rurpouThl, Me30(UTHI,
«AHaTOMUYeCKHe 6ananca. Knaccubukarys KCepo(UThI, )KUBOTHbIE: BOJHbIE,
0COOEHHOCTH pacTeHUH pacTeHul MO OTHOIIEHUIO K TO/TyBOJHbIE, Ha3eMHbIe.

W3 pa3HbIX MeCT Bozie. [Tpucriocobnenus
oburtanus»]] >KUBOTHBIX K U3MEHEHUI0
BOJIHOT'O pPe)XUMa.
Ne Tema ypoka KonuuectBo uacos Hata |[IporpammHOe coepkaHve OCHOBHbIe BH/IbI IesITeTbHOCTU
n/n Bcero | KontponbHeie | [TpakTryeckue | H3Yy9EHHA 00y YaroL{UXCst

paboThi

paboThI




JdemoncTpauuu Tabuipi
U CXEMBI:
«®Dusmnonoruyeckue
a/lanTal[iy )KUBOTHBIX».
Oo6opyaoBaHue: repbapuu
PaCTeHUH, OTHOCAILUXCS K
rurpoduram, Kcepoduram,
Me30(huTaM, KOMHaTHbIE
paCTeHUst JaHHBIX TPYIIIL.
JIaGopaTopHasi padoTa
«AHaTroMuueckue
0Cc00EHHOCTH pacTeHuH U3
Pa3HbIX MECT OOUTAHUs»

XapakTepr30BaTh [1eliCTBUE
BJIQ)KHOCTH KaK 3KO0JIOTUUYECKOTO
dakTopa.

BbisiBiATE 0COOEHHOCTH
CTPOEHUS U KU3HeesITe/IbHOCTU
pacTeHHI pasHbIX
9K0JIOTUYECKUX TPYIII 110
OTHOIIIEHHIO K BOJeE.

[TpuBOAUTH MPUMeEPHI paCTeHUM
Pa3HBIX KOJIOTHUECKUX TPYTII
10 OTHOLIEHUIO K BOJIe.
BbIsSIBAISITE aHATOMUUECKUEe U
(dusmooruueckue
TIPUCTIOCO0/IEHNST )KUBOTHBIX K
M3MeHEeHHIO BOJHOTO PeXKHMa.
[TpuBOUTE IPUMEPbI BOAHBIX,
TM0JIyBO/JIHBIX ¥ Ha3eMHbIX
JKUBOTHBIX

57 |[[Cpenpl obuTanus 1 0 19nenens |Cpeibl 0OMTaHHUS OPraHU3MOB: |PacKpbIBaTh CO/lep>KaHUe
opraHu3mMos]] BO/[Hasl, HA3eMHO-BO3/yIlIHasi, |TePMUHA «Cpe/ia 0OUTaHHSI».

TOYBeHHas1, T/TyOHuHHas XapakTepr30BaTh 0COOEHHOCTH
TOATI0YBEHHas, BOJHOM, Ha3€MHO-BO3/YLLIHOM,
BHYTpPUOPraHU3MeHHasl. TIOYBEHHOM, I/1yOMHHO
DU3MKO-XUMHUUEeCKHe TIOATIOUBEHHOU 1
0cobeHHOCTH cpej; 0OMTaHUsI  |BHYTPHUOPraHU3MeHHOU cpe
opranu3mMoB. [Ipucniocobnenusi joburanus. CpaBHUBAThH
OPraHW3MOB K )KW3HHU B Pa3HbIX |(PU3UKOXUMHUUECKUE YCIIOBUS
cpepax. [leMoHCTparyu pa3HbIX Cpefi 0OUTaHMS.

No Tema ypoka KonuyectBo uacoB Hara |[IporpamMMmHOe cofiepkaHue OcCHOBHBIe BH/IbI [1eSITeTbHOCTU

n/m Bcero | KoutponeHsle | [TpakTrueckue | M3y1eHHA 00y JaroIXCst

paboThI paboThI




Tabnuibl u cxembl: «Cpefibl
00HTaHWs OPraHKU3MOB».
Ob6opyaoBaHue: KOJIEKIN
JKUBOTHBIX, 0OUTAIOIINX B
Pa3HBIX cpeJax

BbISIBSISITE UepThl
MIPUCTIOCOOIEHHOCTH
OpPraHu3MOB K OOMTaHHUIO B
BOJJHOM, Ha3eMHO-BO3/Y1IIHOM,
ITOUBEHHOM,
BHYTPHUOPTraHU3MeHHOU cpefiax
obuTaHMs.

ITpuBOIUTHL TpUMepHbI
OpraHusMoB, OOUTAIOLUX B
pa3HbIX Ccpeaax

58 |[[buonoruueckue 1 0 20Hepens | buosiornueckue pUTMBI. PackpeiBath copeprkaHue
pUTMBI] ] BHemnue 1 BHyTpeHHUE TIOHSITUS «OMOIOTHUecKre
puT™MbIl. CyTOUHbIE U TOAUYHBIE| pUTMBI».
puTMBL IIprcriocob/1eHHOCTE | XapakTeprsoBaTh 0CO6EHHOCTH
OPraHM3MOB K Ce30HHEIM BHEILIHUX, BHYTPeHHHX,
M3MEHEHHUAM YC/TIOBUH JKU3HH. | cyTouHBIX 1 TOAUYHBIX
JemMoHcTpanuu OUOOrMUeCKUX PUTMOB.
TabnuLIbl ¥ CXeMBbI: TIpUBOUTEL PHUMeEpHI
«buronornyeckre puTMeD». TIPOSIB/IEHUST OMOJ/IOTUUeCKUX
O6opyaoBanue: repbapuu 1 PUTMOB y pa3HbIX OPraHU3MOB.
KOJUIeKLIUY PacTeHn! 1 BbISIB/IATH UepTHI
JKUBOTHBIX, 00/1a/Iar0IINUX [IPUCIIOCO0/IEHHOCTH
yepTaMu TPUCTIOCOOIEHHOCTH |opraHI3MOB K Ce30HHbBIM
K C€30HHBIM W3MeHEeHUsIM V3MeHEeHHUsIM yCJIOBUM >KU3HU.
YCJIOBUM JKU3HH OnuceiBaTh Ce30HHBIE SIB/IEHUS B
JKU3HU OPraHU3MOB,
pacripoCTpaHEHHBIX B CBOEM
MeCTHOCTH
Ne Tema ypoka KonmuecTBo yacos Hata |IIporpamMMmHOe coziep>kaHue OcHoOBHBbIE BU/IbI eATe/TbHOCTH
n/m Bceero | Kontposnbhele | [Tpaktrueckue | 13Y1eHUS obyyatoruxcst
paboThl paboThI




59 |[[’Ku3HeHHble hOpMBbI 1 0 20Hezens | 2Kr3HeHHbIE POPMBI PackpeiBaTh Cojiep)KaHue
OpraHu3MoB|] opraHusmoB. IloHsiTre 0 TIOHATUS «KU3HEHHas popma
JKU3HEHHOU (opMe. OpraHHU3Ma».
’Ku3HeHHble (OPMBI PACTEHUH: | B iqp 15T 0COGEHHOCTH
A€peBbs, KyCTAPHUKH, CTPOeHMs U KU3He/leaTeTbHOCTH
KyCTapHUIKH, MHOTOJIETHUE |5 crenuii pasHBIX KU3HEHHbIX
TPaBbl, OHOJIETHHE TPaBBI. copm. TIPUBOIUTE TPHMEPDI
KusHenHble GOpMbI pacTeHU pa3HbIX XKU3HEHHBIX
)KHBGOTHHX' FHAP%(SHOHTH’ ¢opM. BLISBIATH 0COGEHHOCTH
geo ;OHTH’ d5pOLHOHTEL. CTPOEHUSsI U )KU3He eI Te/IbHOCTH
HHOCTH CTPOEHHMS 1
CODEHHOCTH CTPOE JKUBOTHBIX Pa3HBIX KU3HEHHBIX
oOpa3a )KU3HH.
¢dopm. [IpUBOAUTE IPHUMEPHI
NemoHcTpauyy Tabmuisl 1
JKUBOTHBI
cxeMbl: «7Kr3HeHHbIe
(hopMBbI pacTeHMIt»,
«Ku3HeHHble (GOpMbI
JKUBOTHBIX».
OO6opygoBanue: repbapuu 1
KOJUIeKLIUY PacTeHnH 1
JKUBOTHBIX Pa3/IMYHbIX
JKU3HEHHBIX (HopM
60 |[[buoTnueckue 1 0 20Henens |buotnueckue akropbl. Buapbl |PackpbIBaTh cojiepKaHye
(dakTopsi]] OMOTHYeCKUX TePMUHOB U TIOHSITUM:
B3aMMO/AECUCTBUN. KOHKYPEHLIYs, XUIIJHUYeCTBO,
KOHKYPEHLUs, XUIIHAYECTBO,  |apasytism, MyTya/Iusm,
E/IM6HO3 1 ero GopmbL. KOMMEHCA/IM3M, HeTPO(pUUeCKye
apasuTH3M, KOOTeparys, B3AMMOIEHCTBHA.
MYTyasiu3M, KOMMeHCaT3M
XapakTepu30BaTh BU/IbI
(KBapTUPAHTCTBO, . .
OUOTUUYECKUX B3aUMO/IeNCTBHUH.
Ne Tema ypoka KosmmuecTtBo yacos Hara |IIporpammHOe cozieprkaHue OcHOBHBIe BU/bI [1eATe/IbHOCTU
n/n Bcero | Kontponbhsie | [TpakTryeckue | H3yHEHHA 00y YaroL{uXCst
paboThI paboThI




HaxX/1eOHUUEeCTRO).
HeTtpoduueckue
B3aUMO/IelCTBUS (TOMUUeCcKue,
dhopuueckue, Gpabpuueckue).
3HaueHHe OMOTUUYECKHX
B3aWMO/IeMICTBUM JIJIS
CYILL[eCTBOBaHUS OPTaHHW3MOB B
cpeie obuTanus. [TpuHIMIT
KOHKYPEHTHOTO UCK/TFOUEHHSI.
MemoucTpauuu Tab/mUIbl U
CXeMbl: «DKOCUCTeMa
IIIMPOKOJINCTBEHHOTO Jieca»,
«IJKOCHCTeMa XBOMHOTO JIeca»,
«enu niutaHus»,
«XUILHAYECTBOY,
«ITapasutusm»,
«Konkypenius», «Cumornos»,
«KomMeHcanm3m».

Ob6opyaoBaHue: KOIEKIN
JKUBOTHBIX, YUaCTBYIOLIUX B
Pa3/IMYHbIX OUOTUUECKUX

OOBSICHATD CYIHOCTb
KOHKYPEHLIMH, XUILHUUeCTBa,
rapasuTusMa, MyTyanr3Mma,
KOMMeHcanu3ma. [IpuBoguth
MpUMepbl OPraHMU3MOB,
yUacTBYIOIIUX B OMOTHUECKUX
B3aUMO/IeMCTBUSX pa3HbIX
THIIOB.

B3aUMO/IEMCTBUSIX
61 |[[3HaueHMe OMOTUYECKUX 1 0 21Hepenst | 3HaueHHe OMOTHYECKHX OrnleHMBaTh 3HaUEHHE
B3aUMO/IeCTBUM /IS B3aWMO/IeMICTBUM J1JIS OMOTHUECKMX B3aUMOIEMCTBUH
’KUBBIX OPraHU3MOB B CyllleCTBOBaHMSI OPraHU3MOB B |/1J1s1 CyIlleCTBOBaHUSI OPraHNU3MOB
OKpY’KaroIIiei cpejie cpefie obuTanus. [TpuHIMM B Ccpeie 0OHTaHUS.
obutanus]] KOHKYPEHTHOTO UCK/TFoueHusi. |OOOCHOBBIBATH /I€HCTBUE
TIPUHI[MIIA KOHKYPEHTHOT O
HCK/TFOUeHUST
Ne Tema ypoka KosmuecTtBo yacos Harta |IIporpammHOe coziepkaHue OcHOBHBIe BU/bI [1eATe/IbHOCTU
n/m Bcero | KontposeHble | [TpakTuueckue | A3Y1€HHA 00y YarOLIUXCSE
paboThI paboThI




62 |[[Okomoruueckue 1 0 21Henens | OKOIOTUYECKUE PackpriBath cofiepkanue
XapaKTepUCTUKU XapaKTepUCTUKU MOMYJIALUHN. |[TOHSTUS «TTOMYJISLIUS».
HabmoaeHus] | [TomyiAumsa Kak OrjeHuBaTh 3HaUeHUe

buonoruueckas cuctema. Ponb [HeogHOpogHOCTY Cpefpl,
HEO/ZITHOPOJHOCTH Cpe/ibl, bu3nueckrx 6apbepoB U
(pusnueckux b6apbepoB 1 0cobeHHOCTeM 610J/IOTHH BUIOB
ocobeHHOCTeH 610/IOrHUr B (DOPMHIPOBAHHH

BHU/I0B B ¢)0PMHP0133HHH MPOCTPAHCTBEHHOM CTPYKTYPbI
TIPOCTPAHCTBEHHOU CTPYKTYDBI | nonysiiuii. [TpuBOAUTD
nonynaui. JIeMOHCTPAMH | 1pyiviepp oMy st pasHbIX
Tabmaript 1 CXeMb: BU/IOB PACTE€HUI U KUBOTHBIX.
«JKojIornyeckKye

XapaKTepUCTUKU MOy JIALIAN»,

«IIpocTtpaHcTBeHHas

CTPYKTYpa MOIYJIALIAN»,

«Bo3pacTHble nupamMuy/bl

TIOILY/ISALIUU»

63 |[[OcHoBHble MoOKa3aTenu: | 1 0 21uepens | OCHOBHbIe ITOKa3aTesx XapakTepr30BaTb OCHOBHbIE
YUCJIEHHOCTb, TIJIOTHOCTD, TIOIYJIALIUU: YAC/I€HHOCTb, 9KO0JIOrMYecKye roKasaresiv
BO3pacTHas U 0JI0Bast IIJIOTHOCTB, BO3pacTHas U TIOMYJISILIUM: YMCIEHHOCTb,
cTpykKTypal] T10/10Bast CTPYKTYypa, IJIOTHOCTb, BO3pacTHasi U

POXKZ,aeMOCTb, IIPUPOCT, TEMIT |I10JI0Basi CTPYKTYPa,
pocTa, CMepTHOCTb, MUT'paLisl. |pPOXKAAeMOCTb, IIPUPOCT, TEMII
pocTa, CMepTHOCTb, MUTPALIUs.

64 |[[OcHoBHble MoKasaTenu: | 1 0 22uepens | OCHOBHbIe ITOKAa3aTesx XapakTepr3oBaTb OCHOBHbIE
PO’K[1aeMOCTb, IPUPOCT, TIOIYJISALIUU: YAC/I€HHOCTb, 9KO0JIOrMYecKye roKasaresiv
TeMII pOCTa, CMEPTHOCTb, IJIOTHOCTB, BO3pacTHas U TIOMYJISILJUM: YMCIEHHOCTb,
Murpauus] T10/10Bast CTPYKTYypa, IIJIOTHOCTb, BO3pacTHas U

T10J10Basi CTPYKTYPa,
Ne Tema ypoka KosmmuectBo yacos Hara |IIporpammHOe cozepkaHve OcHOBHBIe BU/bI [1eATe/IbHOCTU

n/m Bcero | Koutponensle | [TpakTrueckue | U3y1eHHA 00y JaroIXCst

paboThl paboThI




PO’K/]JaéMOCTb, TPUPOCT, TEMIT
pocTa, CMePTHOCTb, MUTPaLUsL.

PO’KJ]aeMOCTh, PUPOCT, TEMIT
pocTa, CMePTHOCTb, MUTPALIUSL.

65 |[[Okonmoruueckas 1 0 22Heens | DKOIOruyeckas CTpyKTypa OOBACHATH 3aKOHOMEPHOCTH
CTPYKTYP TOMyISILiUU] | nonyiguuy. OLieHka pa3MertieHust 0cobeit ToMyJISILN
YUCIEHHOCTH MOMYJISLUH. Ha 3aHUMaeMOU TepPUTOPUH.
JleMOHCTpaLyu OneHrBaTh OMOTHYECKUI
Tabuiibl U cxeMbl: «CKOPOCTB |TOTeHL{Mas TOMY/ISLUN pa3HbIX
3aceJieHUsI IOBEPXHOCTH 3eMJIU| OPraHU3MOB.
pa3/IMYHbIMU OpraHu3MaMu»  |AHaIM3UpPOBaTh KPUBbLIE POCTa
YMCJIEHHOCTH TOIYJIALUUA U
KpUBbIe BbDKHUBaHUS.
O60CHOBBIBATH IPUYUHEI
C/lep>KUBaHUS OMOTHUECKOTO
MOTeHLMasa pocTa U MpUYMHbI
BCIBILIEK POXKJAeMOCTH Y
OT/le/IbHbIX OpPraHK3MOB.
[TepeuncnsaTh GakTOpbI
CMEepTHOCTH, peryaupyolye
YMCJIEHHOCTbD MOy JISALIN
pacTeHH! U )KUBOTHBIX.
OrnurceIBaTh 5KONI0rMYecKre
CTpaTervy BU/I0B
66 |[[[duHamuKa nomnyasuud 1 0 22Henend |[JuHamuKa NOMyJiALUy U eé PackpeiBath cofeprkanue
Y ee peryJssitun]] perynsauys. buotnueckui TePMUHOB Y MIOHATUN: IUHAMUKA
TOTEeHLMa MOMYJISALUN. TIOTTYJISIL[UM, OMOTHUEeCKHM
MogenvpoBanue JUHAMUKY  |[IOTeHL{Ma MOMYJ/ISILUM, KPHUBbIe
TIOMYJIALIUH.
Ne Tema ypoka KonuuectBo yacos Hara |IIporpamMmHOe cofiep>kaHue OCHOBHBIE BU/IBI [1eSITE/IbBHOCTH
n/m Bcero | KonTponehsle | [TpakTuueckue | H3y1€HHA 00yyaroIxcs
paboTEI paboThI

BbLDKUBaHUS, (DaKTOPbI
CMEepPTHOCTH, EMKOCTb CpeJbl.




67 |[[KpuBble pocTta 1 0 23Henens |Kpusble pocTa YUC/JIEHHOCTH | YMeTb aHa/IM3UpOBaTh KpUBbIe
YKMC/IEHHOCTH TIOMY/ISAL[AH. nonysisstyu. Kpusbie pOCTa YMCIEHHOCTHU TOMYJISILUH.
KpuBble BEDKUBaHUSL. || BbDKMBaHus. Perynsius KpuBble BbDKMBaHUA. Perynsanus

YKC/IEHHOCTH TIOMYJISLWH: YMCIEHHOCTH TOMYJISLIANA: POJib
POJIb (pAaKTOPOB, 3aBUCALINX U |(haKTOPOB, 3aBUCSILAX U He

He 3dBUCAINHX OT IIJIOTHOCTH. 3aBUCALLIMX OT IVIOTHOCTH.
OKOJIOrHyecKre CTpaTeruu OKOJIOTUYeCKUe CTpaTerum
BU/0B (r- 1 K-cTparerun). BU0B (1- 1 KcTpaTerunm).

68 |[[Dxosorrueckast HUIlIA 1 0 0,5 23Hepens |[Tousitue 06 3konorudeckodd  |PackpbiBaThk cofeprkaHue
Buga. JlaboparopHas HUILlIe BUZia. MecTooOuTaHue. |TepMUHOB U ITOHSATUIA:
pabora MHoromMepHasi MOZieJib 5KOJIOTMYecKast HULla, BU/,
«IIpucnocobnenus ceMsaH sKonorudeckoit Humm k. V. |apeas, HHBa3swsL.
pacTeHUH K XarunHcoHa. Pa3mepsbl XapakTepr3oBaThb
pacceneHuro» ] 9KOJIOTUUECKOU HUIIIN. MHOI'OMEPHYIO MO/ e/lb

IToTeHI[a/IbHAS U 5KoJIornyeckor Humm JIx. U.
pean3oBaHHasA HULIIN. XaTturHcoHa. [IpuBoUTHL
HdeMoHCcTpaumu MPUMepPbI 3KOJIOTUYECKUX HULIT
[Moptpet: /K. V. XaTUMHCOH. |Pa3HBIX BU/JOB PACTEHUU U
Tabnuibl u cxeMbl: «Mofieflb | )KUBOTHBIX. BBISB/ISTD
sKonoruueckor HuUIM k. Y. |otamume skosoruueckoit
XaTuruHCOHa». HUILY BHUJA OT €ro
Ob6opyznoBaHue: repbapuu MecToobutanus. I'padryecku
pacTeHul; KOIeKLIH n300pa’kaTh MHOTOMEPHYO
JKABOTHBIX. MO/eJib 3KOJIOTUUeCKOW HUILN
JI1s1 pa3HbIX BUJIOB.

Ne Tema ypoka KonnuecTBo uacoB Hata |[IporpamMmHOe cofiepkaHue OcCHOBHbIe BU/bI [1€ATeTbHOCTH

n/n Bcero | KontposeHble | [TpakTuueckue | A3Y1€HHA 00y UarOLIUXCSE

paboThI paboThI

JlaboparopHast pabota
«[Tpucnocobenus cemsiH
pacTeHUH K paccesieHUro»

BbIsIBASITE IPUYMHBI Pa3/IAYMii B
pa3Mepax 3K0JIOTMueCcKOW HUILLN
y pPa3HbIX BUJIOB PaCTeHUM U
JKABOTHBIX.




AHanm3upoBaTh NMPUUYUHBI U
TOC/Ie/ICTBUSI CMEHbI
9KOJIOTMYECKOUN HUILIU

69 |[[Buz kak cucreMa 1 0 23uenens \Bup Kak cructeMma nonyisifuil. |YMeTb B/laZieTb CUCTEMOM
NOMyJIALUA] | Apeansl BUI0B. Busibl u ux OMOJIOTMUeCKUX 3HAaHUMH,
JKU3HEHHbIe CTpaTeruu. KOTOpast BK/TFOUAEeT OTpe/e/IeHUsT
OKO/IOrMuecKre S5KBUBA/IeHTEL. |1 MOHUMaHKe CYIIIHOCTH
OCHOBOTIO/IAraroIIuX
OU1oOrMUeCcKUX TEPMUHOB U
TIOHSITUN
70 |[[3akoHOMeEpHOCTU 1 0 24Henensi | 3aKOHOMEPHOCTHU TMOBeJIeHUs U | Y MeTb B/laZieTh CUCTEMOM
TIOBeJIeHUsI ¥ MUTPaLiUU MUTpaLvi )KUBOTHBIX. Ou0IOrNUeCcKUX 3HaHUMH,
JKUBOTHBIX] ] Burosioruueckye WHBa3uu KOTOpast BK/TFOYAEeT OTpe/e/IeHUsT
Yy)KepO/IHbIX BU/IOB. Y TIOHMMaHue CYIITHOCTH
OCHOBOTIO/IAraroIIuX
OU1oOrMUeCKUX TEPMUHOB U
TIOHSTUN
71 |[[CoobriecTBO 1 0 24nepens |Coo01iecTBa OpraHu3MoB. PackpbIBaTh cofieprkaHre
OpraHu3MOB — BrolieH03 U ero CTpyKTypa. TEePMUHOB U MOHITUNA: OUOLIEHO3,
ouoreHo3]] CBs131 MeX/Ty OpraHM3MaMH B |OHOTOTT.
buorieHo3e. XapakTepr30BaTh OMOLIEHO3 U
JdemoncTpanuu Tabmuibl 1 |ero CTPYKTYPBI: BU/IOBYIO,
cxembl: «CTpyKTypa MPOCTPAHCTBEHHYO,
OuoLieHo3a», «JKocucTeMa Tpoduueckyro. [lepeuncnsaTe u
Ne Tema ypoka KosnryecTBo yacoB Hara |[IporpamMMHOe cojiep)KaHue OcCHOBHbIe BU/IbI fleATeTbHOCTH
n/m Bcero | KonrposbHble | [TpakTrdeckue | A3yIEHHA 00yuaroIuxcs
paboThI paboThI

LIMPOKOJINCTBEHHOTO Jieca»,
«IJKOCUCTEeMAa XBOUHOTIO Jieca»

TIPUBO/IUTE MIPUMEPHI CBSA3€H
MeXK/y OpraHU3MaMH B
OuorieHo3e




72 |[[OxocucTema Kak 1 0 24Hepens | DKOCUCTeMa KaK OTKpbITast PackpbiBaTh copeprkaHue
OTKpbITast cucrema]] cucrtema (A.Jx. Tencm). TEPMUHOB Y TIOHSITHH:
dyHKUMOHaNBHBIE O/10KU 5KOCUCTeMa, NPOAYLIEHTHI,
OpPraHu3MOB B 5KOCHUCTEME: KOHCYMEHTBI, pe/lyLieHTHI,
MPO/YLIEHThI, KOHCYMEHTHI, TpoduUuecKre YpoBHH,
peayieHTbl. Tpoduueckue Tpoduryeckue (TUILEBbIE) LIeTH U
ypoBHU. Tpoduueckue 1[eNu U |ceTy.
cetu. AbroTHYeckre 6710KM  |HaspBaTh CTPYKTYPHbIE
5KOCHCTEM. [TOUBBI M WIBLB |4\ ir10HeHTET SKOCHCTEMBL.
3KocucTeMax. [leMOHCTpanyu XapaKTepH30BaTH (hYHKIMH 1
[Toptpetsr: B. H. Cykaués, A.
TIPUBOJUTH MPUMeEPbI
K. Tencma. OpraHu3MOB B 3KOCUCTEME Ha
Tabmaupt u cxembr: OCHOBE WMEIOLINXCS 3HAaHUM O
«DYHKUMOHAbHBIE TPYINIBL | ha crepygx, rpubax, GakTepusX 1
OPraHMU3MOB B 3KOCUCTEME», | BOTHBIX.
«Kpyrosopor BelleCTB B
9KOCHUCTEME», «Ilenu muTaHust
(macTOuIIHAs, ZeTPUTHAS)».
OGopyaoBaHue: repbapun
pacTeHuH; KO/UIeKI[UH
HaCeKOMBIX; uy4esia TUL] 1
3Bepei
73 |[KpyroBopoT BelljeCcTB 1 1 0 25Heemns | KpyroBopoT BellecTB U IOTOK |OmnucbIBaTh KPyrOBOPOT
MOTOK SHEPruu B SHEepPrUU B SKOCUCTEME. BeLL[eCTB U MOTOK SHEPryu B
skocucreme. []] 9KOCHCTEME.
Ne Tema ypoka KonuuectBo yacos Hara |IIporpamMmHOe cofiep>kaHue OCHOBHBIE BU/IBI [1eSITE/IbBHOCTH
n/m Bcero | KonTponehsle | [TpakTuueckue | H3y1€HHA 00yyaroxCs
paboTEI paboThI

OOBSICHITb POJIb OPTaHHU3MOB B
O1O/I0TMYEeCKOM KPYTOBOPOTE
BeLeCTB U [TOTOKe SHEPrUHm.
CocTaB/iTh CXeMbl IlepeHoca
Bell|eCTBa U SHEPTUU B




5KOCcHUCcTeMax (L{enu MUTaHus).

74 |[[OcHoBHbIe TIOKa3aTeu 1 0 25Henens | OCHOBHBIE roKasarTesm OnuceiBaTh KPYroBOPOT
9KOCHCTeMbI] ] JKocucTeMbl. Buomacca u BeIlleCTB U MOTOK SHEPTUU B
MPOAYKLUSI. 5KOCHCTeMe.
OOBSICHATb POJIb OPraHKU3MOB B
610/I0TMYeCKOM KPYTOBOPOTe
BeILleCTB U [OTOKE SHePrHM.
CocTaB/iATh CXeMbl [IepeHoca
BellleCcTBa U SHepPruu B
5KOcHCTeMax (Ljerny MUTaHus).
75 |[[Oxonoruyeckue 1 0 25Heiens | DKOIOrnyecKye nipamu/bl PackpbiBath cozieprkaHye
nMpamMuzibl]] yices1, 6GOMacChl ¥ SHePTrUM. |TEPMUHOB Y ITOHATHIA
Jemoncrpamuu Tabuiib! MpoAyKys, brnomacca,
Y CXeMbl: «DKOJIOTHUecKast SKOJIOTHYECKast IMpaMr/a.
NMpamMKza urces», XapakTepu30BaTh MpaBu/a
«OKOJIOTHuecKas mipaMua | KOIOTHUCCKHX TIHPaMK/L uhcerl,
G1IOMACChI», 61OMacChl U SHEPTUM.
«3KOJIOrMueCKas MipaMuia OOBSCHATb IPUUMHBI Pa3MAYAN
SHeprum» B MIPO/IYKTUBHOCTU y Pa3HbIX
5KOCHCTEM.
[IpuBOAWTE PUMeEpHI
NIPaKTUYeCKOI 0 [IPUMeHeHUs
TMIPaBUJ/I 3KOJIOTHYEeCKUX
npamMuz,.
Ne Tema ypoka KosmmuecTtBo yacos Hara |IIporpammHOe cozieprkaHue OcHOBHBIe BU/bI [1eATe/IbHOCTU
n/n Bcero | Kontponbheie | [TpakTryeckue | H3yHEHHA 00y YaroL{UXCst
paboThI paboThI

CpaBHuBaTh 6Momaccy u
MPOAYKLIUIO SKOCUCTEM CYIIHU U
MwupoBoro okeaHa




76 |[[I3meHeHMs 1 0 26Heqens |/[uHaAMUKa sKocucmem. PackpeiBaTh comepkanue
coo0biecTBa — Kamacmpodguueckue T€PMHWHOB Y TIOHATHI:
CYKLIECCI/II/I]] nepecmpoﬁku. (Dﬂmeyaquu. CyKLeCcCusi, KTMMaKCHOe

HarpasieHHbIe 3aKOHOMEPHBIE |CO00I11[eCTBO, CYKI[eCCHUOHHBIN
CMeHbI co0011{eCcTB — pAA.

cykueccud. [TepBuuHsble u XapakTepr30BaTh CYKIeCCUU:
BTOpHYHbIE CYKLIECCUA U UX  |TIlepBUYHbIe U BTOPUUHEIE,
MPUUKHBL. AHTPOIOreHHbIe MIPUBOJUTE UX TTPUMEPBI 1
BO3/|e/CTBYS HA CYKLECCHH.  |Ha3pIBaTh TPUYMHBI CMEHbI
KnmmakcHoe coo011jecTBo. co0B1LeCTB.
BriopasHooGpasue 1 1o/HOTa CpaBHUBaTbh BpeMeHHbIE U
KpyroBopoTa BeI{eCTB — KOpeHHbIe O1OoreoL[eHO3bI Ha
OCHOBA yCTOHYMBOCTHU KOHKDEeTHBIX IpUMepax CBoel
cooburects. JIeMOHCTPALMKI | yrecriocTH. Mo/eMpoBaTth
Tabmuuer 1 cxemsr: pe3y/IbTaThl POLIECCa CMEHbI
«O6pasoBanue 60/10Ta», OMOreoLeH030B I10/] BIUSHHUEM
«IlepBuuHas cykueccus», aHTpOMOreHHOro (hakTopa
«BoccTraHoBneHue neca noce

rio>kapa»

77 |[[IIpuponHbIe 1 0 26nemens |[IpypoHbIE 3KOCUCTEMBI. PackpeiBath cofeprkanue
9KOCHCTEMBI. DKocucmembl 03€p U pex. TePMUHOB U TTOHSITHIA:
OKOCUCTeMBI 03epa U Okocucmembl mopell u (pUTOM/IAHKTOH, 300I1TAHKTOH,
peKu. DKOCUCTEMBI OKeaHos. [leMoOHCTpaIun SIDYCHOCTb.

Mopel U 0KeaHOB]] Tabmup! 1 cXembr: XapakTepr30BaTh MPUPOJHbIE
«JKocucrema 3KOCUCTEMbI, UX OCHOBHbIE
LIMPOKO/IMCTBEHHOTO JIECA»,  |KOMIIOHEHTHI (Ha IIpUMepe
Ne Tema ypoka KonnyectBo uacoB Hara |[IporpammHOe cofiepkaHue OcHOBHbIe BU/IbI eSTeTbHOCTH
n/m Bcero | KonTposnbHele | [Tpaktuueckue | U3Y1EHHA 00yvaromuxcs
paboThl paboThI




«IJKOCHCTeMa XBOMHOTO JIeca»,
«IKocucTeMa o3epar.
OGopyaoBaHue: akBapUyM
KaK MO/ie/Tb 9KOCUCTEMBI.
IKCKypCHst «IKCKYPCHsI B
TUTTUYHBIN O1oTeorieHo3 (B
nybpaBy, Oepe3sHsiK, e/IbHUK, Ha
CyXOZI0JIbHbIN WU MMOMMeHHbIN
nyT, 03epo, 60I0TO)»

03epa, XBOMHOTO 1
LIMPOKOJIMCTBEHHOTO Jieca).
OOBACHATH TPUUKHBI Pa3/TMUHOM
OGroMaccChl TIPOAYLIEHTOB U
KOHCYMEHTOB B TIPUPO/IHBIX
sKocucTemMax. CoCTaB/sITh
NacTOUIIHBIE U IeTPUTHBIE LIeTTH
MUTaHUA TIPUPOAHBIX
sKocucreM. ITpuBoguTh
TpyUMepbl OPraHU3MOB,
BXO/ISILIIUX B COCTaB
(UTOI/IAaHKTOHA, 3001JIAHKTOHA,
6enroca. OOOCHOBBIBATH POJIb
SIPyCHOCTH B >)KU3HU Ha3eMHbIX
skocucteM. CpaBHUBAaTb
O6uromaccy ¥ pOAYKIIMIO BOAHBIX
M1 HAa3eMHbIX 5KOCHUCTEM

78 |[[TIpupogHbie 1 0 26Heens | OKOCUCTeMBI TYH/P, J1eCOB, CocTtaBnsTh nacTOUILIHbIE U
S5KOCHUCTEMBIL. CTerei, MyCTbIHb. JeTpUTHBLIE ey NMUTaHUA
OKOCUCTEeMbI TYH/PHI, TPUPOJHBIX IKOCHUCTEM.

Jieca, CTenw, MyCThIHb]]
79 |[[AnTpOmnoreHHbie 1 0 27Heiensi | AHTpOTOreHHbIe S5KOCUCTeMbI. |PacKpbIBaTh CoZieprKaHue
9KOCHCTeMbI]] ArposkocucTema. ArporeHos. |[TepMUHOB U IOHATHIA:
Paznuuus Mexay arpo3K0OCUCTeMa, arpoLieHOo3,
aHTPOIOTeHHBIMU U MOHOKY/bTYpa.
MIPUPOJHBIMU SKOCHCTeMaMH. | XapaKTepu30BaTh OCHOBHbIE
,HEMOHCTpaL[I/II/I KOMITOHEHTBI al' DPOSKOCHCTEMBI.
Ne Tema ypoka KonuuectBo yacos Hara |IIporpaMmHOe cofiep>kaHue OCHOBHBIE BU/IBI 1€SITE/TbBHOCTH
n/m Bcero | KontposbHele | [Tpaktuueckue | A3Yy4EHNA o0yuaromuxcst
paboTbI paboTbI




TabmuLBl ¥ CXeMBI:
«ArporeHo3», «KpyroBopor
Bell|eCTB U MOTOK 3HepPruu B
arpoLieHo3e».

Ob6opyznoBanue: repbapun
KyJIbTYPHBIX U JAUKOPACTYLUX
pacTeHuH.

OKCKypcUsi  «ODKCKypCusi B
arposkocucreMy (Ha moJje Wi
B TEIUIMYHOE XO3SI1CTBO)»

[IpuBOAUTE IPUMeEpBI
arpo3K0oCUCTeM.

CocTaBsiAATh Liely MUTaHUs
arpolLieHosa.

O60CHOBBIBATH PUUUHEI
HU3KOM YCTOMYMBOCTHU
arpo3K0oCUCTeM.

CpaBHMBaTb arpO3KOCUCTEMBI U
MIPUPOJHBIE SKOCUCTEMBI.
XapakTepu3oBaTh poJlb
yesioBeKa B COXpaHeHU!
YCTOMYMBOCTH arpo3KOCUCTEM

80 |[[YpboakocucTeMsl. 1 0 0,5 27nenens |Ypboskocuctembl. OCHOBHBIEPacKpbIBaTh CO/iepKaHNe
HpaKTI/IquKaH paﬁo’ra KOMIIOHEHThI yp609KOCI/ICTeM. TEPMHHOB U TIOHATHI:
«V3yuenvie U onvicaHye 'opopckas dnopa u dayHa. ypOo3KOCHCTEMA,
ypGo3KocHCTeMbI» ]| CuHaHTpoOmnuU3aLus ropojCKON |CHHAHTPOITH3alHs, TOPOCKast

¢ayHsbl. brosioruueckoe u ¢dnopa, ropoackas ayHa,
XO031CTBEHHOE 3HaueHue 5KOMOHUTOPUHT.
arposKOCHUCTEM U XapakTepu30oBaTb OCHOBHbIE
ypbo3KocucTem. KOMITOHEHThI YPO03KOCHUCTEM.
HeMoHCcTpaLyu OnuceIBaTh OUOIOTHYECKOe U
Tabnuibl U cxeMbl: «I[IpuMephbl | X03SMCTBEHHOE 3HAUEHHE
ypbo3KocucTeM». ypbo3kocuctem. IIpuBoguTh
[pakTrueckast paboTa TIpYMepHbI U OLIeHUBATh
«/3yueHue u onucaHve cocTosiHue ypbo3KkocucTemM
ypOO03KOCHCTEMBI». CBO€el MeCTHOCTH.
Jlaboparopnas pabota BbIsIB/ISITE 0COOEHHOCTH
«/3yuenue pasHooOpa3us rOpPO/CKOM ()/IOpBI U (PayHBI.
MeJIKUX [TOUBEHHbIX

Ne Tema ypoka KosmmuecTtBo yacos Hara |IIporpammHOe coziepkaHue OcHOBHBIe BU/BI [1eATe/IbBHOCTU

n/n Bcero | Kontponbhsie | [TpakTryeckue | H3YyHEHHA 00y YaroL{XCst

paboThI paboThI




Y/IeHUCTOHOTHX B Pa3HbIX CpaBHuBath ypb03KOCHCTEMBI U
9KOCHCTEMAX» TIPUPO/HbIE SKOCUCTEMBI

81 |[[3akoHOMepHOCTH 1 0 27Henensi |3aKOHOMEPHOCTH YMeThb BBISIB/IATh
dhopmupoBaHUsi (hopMHpOBaHHUsI OCHOBHBIX OT/IMUUTE IbHbIe TIPU3HAKU
OCHOBHBIX B3aMMO/IeMCTBUI OPTaHU3MOB B>)KMBBIX CUCTEM W OMOTHYECKUX
B3aMMO/IeMCTBUM 3KocucTemMax. Posib KaCKaJiHOT O KoMITOHEHTOB 3KOCHCTEM,
OpraHu3MOB B a¢dekra u B3aMMOCBsI3€li OPraHM3MOB B
3KocucTeMax|] BH/J0B3AM(HKATOPOB coo011ecTBax, aHTPOIOTreHHbIX

(KIMOUeBBIX BH/IOB) B W3MEHeHHH B 9KOCHUCTeMax
(YHKIMOHMPOBAHMH CBOEI MeCTHOCTH
sKocucTeM. [lepeHOC 3HEpruu

Y BEIL[eCTB MeX/y CMeXXHbIMU

5KOCUCTeMaMH. Y CTOMYUBOCTb

OpraHu3MOB, TOMYJIALUI U

9KOCHCTEM B yCJIOBUSX

€CTeCTBeHHBIX U

aHTPOIIOTeHHBIX BO3/[eHCTBUM.

82 |[[MexaHU3MBbI 1 0 28Hepensi | MexaHU3MbI BO3/1eHCTBUS YMeTb UCIonb30BaTh
BO3/lefCTBUs 3arps3HeHHiT pa3HbIX THIIOB Ha |COOTBETCTBYIOLIHE apIyMeHThI,
3arpsi3HeHUM pa3HbIX cybopraHuaMeHHOM, OHO/IOrMYeCKy0 TEPMUHOIOTHIO
THUIIOB Ha OpraHU3MeHHOM, 1 CUMBOJIUKY /1A
cybopraHuueckom, TOMY/ISI{UOHHOM U AOKasaTe/bCTBa po/CTBa
OpraHU3MeHHOM, 9KOCUCTEMHOM YPOBHSIX, OpraHW3MOB pasHBIX
TIOMY/IALMOHHOM 1 OCHOBBI 9KOJIOTHUECKOT0 CCTeMaTHYECKNX IPYIIII,
9KOCUCTEMHOM YPOBHSIX]] HOPMHPOBaHUS B3aMMOCBA3H OPraHM3MOB U

AHTPOIOT€HHOTO BO3/ercTBus. |CPEARI o0uTaHus,
MeTOg0/MIOrHs] MOHUTOPHHTA HeoOX0/IUMOCTH COXPaHeHUsI
eCTECTBeHHEBIX U MHOTroo6pasusi BUJ|0B U
AHTPOTIOTeHHBIX YKOCHUCTEM
Ne Tema ypoka KonnyectBo yacoB Hara |[IporpammMHOe cofiep)kaHre |OCHOBHBIE BUbI [1eSiTe/IbHOCTH
n/n Bcero | KoutposbHeie | [TpakTuueckue | 13y 1EHNA 00yUarOIXCS
paboThI paboThI




5KOCHCTEM, Kak yCJIOBUSI
COCYIIIeCTBOBaHUsI TPUPOJLI U
yesioBeyeCTBa
83 |[[buocdepa — 1 0 28nepens |buocgepa —PackpeiBaTh copepxaHue
ob1eryiaHeTapHast ob1erniaHeTapHas TEPMHHOB U TIOHSITHI:
obosouka 3emu]] obosiouka 3emu, rae brocdepa, KUBOE BeLLeCTBO,
CYILIeCTBYeT WIu KOCHOe Bell|eCTBO, OOKOCHOe
CyILIeCTBOBAJIa KU3Hb. BeIleCTBO, OMOTeHHOoe
Pa3BuTue Npe/iCTaBIeHN O  |BelrjecTBOXapakTepru30BaTh
6rocdepe B TpyAax 3. 3tocca. |o6nacTu Guocdeprl ¥ MX COCTaB,
JeMoOHCTpanuu HasbIBaTb 00/1aCTH
[Toprpertsr: B. . pacrmpoCTpaHeHus )KUBOTO
BepHagckuit, 3. 3rocc. BelllecTBa B 000/10UKax 3eM/H U
Tab/MILBI U CXeMBI: BBISIBJISITb TIPUUMHBI €70
«[eoctepsr 3emn», Pa3IMYHOrO pacrpe/iesieHusl.
«DYHKLUH kuBorgllepeuncasTb GYHKI|N )KUBOTO
Bell[eCTBa» BelllecTBa buocdepsl (rasosas,
OKHC/THTE/TbHOBOCCTaHOBUTE TbHAS
, KOHLIEHTpALIMOHHasl,
buoxumuueckasi). [IpuBoguThH
TIpUMephbI TIpeoOpasyoLero
BO3/]e}CTBUSI KUBOTO BellleCcTBa Ha
buoctepy. AHanM3MPOBATh U
OLIeHMBaTh OMOIOTUUYECKYIO
UH(OPMAIHIO O TJI00aTbHBIX
9K0JIOTUUeCKUX MpobiemMax
ouocdepsl,
Ne Tema ypoka KomuuectBo uacos Hara |[IporpamMMHOe cofepykaHue OcCHOBHBIE BU/bI eSITe/IbHOCTH
n/m Bcero | KonTposnehsle | [TpakTuueckue | U3y1€HHA 00y JaroILXCst
paboThI paboTbI

TIOTy4aeMyto U3 Pa3HbIX
HCTOYHHKOB.




84 |[[Yuenue B. U. 1 0 28uenens | Yuenue B.U. BepHaackoro o |[IpuBoguth (hopmy/IMpOBKH
Bepnajckoro o 6rocepe. O61acTi Grocdepnl |OCHOBHBIX MOI0KEHUH YUeHUs
6uocdepe]] u eé cocras. XKusoe Beirjecto |B. V1. BepHagckoro o 6uocdepe.

6uocdeps! 1 ero GyHKIUH.

85 |[[3akoHOMepHOCTH 1 0 29He e | 3aKOHOMEPHOCTH PackpeiBath cozieprkaHue
CYIIIeCTBOBaHMUS CyllecTBOBaHUs Orocdeprl.  |TePMUHOB U TTOHSATHIA
6uocdepsi]] OcobenHocty 6uocdepsl Kak  |riobanbHas 9KOCHCTEMa,

r7100a/1bHOM SKOCHCTEMBI. JMHAMUUYECKOe PaBHOBECHe,
,[[I/IHEIMI/I‘JECKOE PaBHOBECHE B |KpyrOBOPOTHI BEIl[eCTB,
buochepe/lemoncTpanuu OMOre0XMHUECKHE ITUKJIBI.
TabuLp! 1 CXeMbL: XapakTepr30BaTh 0COOEHHOCTH
«["eocepsr 3emmn», 6urocdepsl KakK ri100a15HOM
«DYHKLHMU KUBOTO BELeCTBA»,|3k0CHCTEMDL.
«Kpyrosopor a3ora B Onpegenarsb QyHKLMIO
npupofe», «Kpyrosopor 6uocdepsl B obecrieueHnH
yraepoja B pupoze», OMOreHHOTr0 KPyroBopoTa
«KpyroBopor K1ciopoja B BeILeCTB Ha IyilaHeTe. BhIsBISITh
npupofie», «KpyroBopoT BOb! | nuHamuueckoe paBHOBeCHe
B IIPUPOAE» 6uocdepsl. IIpuBoUTH
TIpUMepPbl pUTMUYHOCTH
siB/ieHUH B buocdepe

86 |[[KpyroBopoTkI BellecTB 1 0 29Heensa |. KpyroBopoTs! BelecTs U XapakTepu3oBaTb OCHOBHbIE
1 OuoreoxruMuyeckue OroreoXuMHUeCKUe [UK/IbI KPYT'OBOPOTHI: BOJbI, YTJIEPO/ia,
LIUK/TbI] | (yrnepoga, a3ora). asora.

Ne Tema ypoka KonnyectBo uacoB Hara |[IporpammHOe cofiepkaHue OcHOBHbIE BU/IbI [1eSITe/TbHOCTU

n/m Bcero | Koutponehsle | [TpakTuueckue | M3y1€HHA 00y JaroIXCs

paboThl paboThI

PUTMUYHOCTH SIBJIEHUH B
buocdepe.

CpaBHMBaTh 0COOEHHOCTH
KPYTrOBOPOTA Pa3IMUHBIX
BeII[eCTB.

O1leHMBaTh 3HaUeHHe
KPYTrOBOpOTA BeLeCTB /ISt




CyILLleCTBOBAHMS )KU3HHU Ha
3emie.

OOBSACHATH POJIb OPraHHU3MOB B
6uro0ruUecKoM KpyroBopore
BellleCTB.

87 |[[3oHanbHOCTB 1 0 29Heesist |30HAMBHOCTL OUOChEpHI. PackpriBaTh coziep>kaHue
6rocdeprr. OCHOBHBIE [MoHsiTHe o 6uoMe. OCHOBHbIE |T€PMHHOB U TIOHSITUI: OMOMBI,
61OMBI CyI1IH] ] OMOMBI CyIIM: TYH/pA, TYH/Ipa, XBOWHBIE Jieca,

XBOWHbIe Jieca, CMelllaHHbIe U |CMelllaHHbIe Jleca,
LIMPOKOIMCTBEHHBIE JIeca, IIMPOKO/IMCTBEHHBIE JIeca,
CTeIy, CaBaHHbI, MyCTbIHU, CTenu, caBaHHbI, ITyCTbIHU,
TpOIHYecKue Jieca, TpOMUYecKue Jieca,
BBICOKOrophbsi. Kinmar, BBICOKOTOPBSI.
pacTuTeNnbHbIN U )KUBOTHBIA  |[ToKa3biBaTh Ha KapTe U
MUp OMOMOB CyIIIH. XapaKTepr30BaTb OCHOBHbIE
CTpyKTypa ¥ QYHKL}s KUBBIX |61OMBI CYLIH.
CUCTEM, OLIeHKa UX CpaBHuBaTh 0COOeHHOCTHU
pecypCHOro rnoreHuyasia 1 KJ/IMMara, I104B, paCTUTE/IbHOT'0
6rochepHbIX HYHKITHH. Y )KUBOTHOTO MUPA Pa3HbIX
JemoHcTpamuu Tabmupl U |6MOMOB CyIIN 3eMIIH.
CXeMBI: BbISIBAISITE IPUYMHBI
«OCHOBHBIe OMOMBI CYIIIH», 30HaILHOCTH B Griocdepe
«KnrmaTtuyeckue rosica
3emnn», « TyHapa», «Taiira»,
Ne Tema ypoka KosmmuecTtBo yacos Hara |IIporpammHOe cozieprkaHue OcHOBHBIe BU/bI [1eATe/IBHOCTU
n/n Bcero | KontponbHsie | [TpakTryeckue | H3yHEHHA 00y YaroL{UXCst
paboThI paboThI

«CMenIaHHbIN 1eC»,
«I1IupoKO/IMCTBEHHBIN JIeC»,
«Crenb», «CaBaHHa»,
«[lycTbiHs», « Tponueckuii
Jec».

O6opypoBanue: repbapun




pacTeHui pa3HbIX OMOMOB;
KOJI/IeKLIUY YKUBOTHBIX

88 |[[YcToiiunBOCTB 1 0 30Henenst | OCHOBHBIE TIPHUHLIUITBI YMeTb  BajieTb  CHUCTEMOU
ouocdepsi]] YCTOMUMBOTO Pa3BUTHUS OUOoJIOTHYeCKUX 3HaHWH,
yeJsioBeueCTBa U MPUPO/IbI. KOTOpas BK/IIOYaeT
ParrioHasibHOe oripefie/ieHUsT W TIOHUMaHHe
MIPUPO/OTI0/Ib30BaHNe U CYLIIHOCTA OCHOBOIIOJ/IararoIinx
COXpaHeHHe OMONIOTMYeCKOro |OMONOTHUeCKUX TEPMHHOB U
pa3HooOpa3ust 3eMJIH. MOHSATUN yuenus B.N.
Bepnazickoro — o 6uocdepe
89 |[[Dxonoruyeckue 1 0 30nHeness |OO6IIMe 3aKOHOMEPHOCTH YMeThb OljeHUBaTh TUTIOTe3bl U
KPU3UCHI U UX TIPUUYUHBI] ] r7100abHBIX KOJOTUYECKUX | TeOPHH , O TIPUUYMHAX,
Kpu3ucoB. OcobeHHOCTH TIOC/IeICTBUSIX M CrIoCObax
COBpPEMEHHOTr'0 KpU3HCa 1 ero  |1peJjoTBpalljeHus r100ambHbIX
BEPOSITHBIE ITOC/Ie/ICTBUS n3MeHeHUH B buocdepe
90 |[[Bo3neiicTBHe UeoBeKa 1 0 30Henens |Bo3gelicTBre ueoBeka Ha PackpeiBaTh cofiep)KaHue
Ha 6uocdepyl] buocdepy. 3arpsi3HeHue TePMUHOB U TTOHATUI:
BO3/yLIHOM cpeabl. OxpaHa aTmMocdepa,
BO3/yXa. 3arpsi3HeHNe BOAHOM |BEIeCTBa3arps3HUTeIH,
cpezibl. OXpaHa BOJHBIX MapHUKOBBIN 3(P(EKT, «030HOBast
pecypcos. Paspymienue noussl. |[APIPa»,
«KUCTIOTHBIE [TOXKIN»,
Ne Tema ypoka KommuecTtBo yacos Hara |IIporpammHoe copepskaHue OcHOBHBIe BU/bI [1€ATe/IbHOCTH
n/n Bcero | KonrponbHsble | [TpakTuueckue | 13Y1EHIA obyyarouxcs

paboThI

paboThI




OxpaHa 1oYBeHHbBIX PeCypCoB.

V3MeHeHue K/iMMara.
Hemonctparyy Tabmuisl

U CXEMBI:

«3arpsi3HeHre aTMochepbi»,
«3arpsizHeHre rugpocdepbl»,
«3arpsi3HeHue MOYUBbI»,
«[TapHuKoBBI 3¢ heKT»

ruzipocdepa, 3BTpopUKaIs
BO/IOEMOB, TI0YBA, 3PO3Us MOUB,
MeCTULIUABI, SKOJIOTUUeCKUH
KpHU3UC. AHa/M3UPOBaTh
aHTpOIIOreHHbIe (PAKTOPbI
BO3/IelicTBUS Ha O6rocdepy
(ponb uenoBeKa B MpPUPO/ie) Ha
Pa3HBIX TArax pa3BUTHS
yeIoBeYecKoro obIecTra.
XapakTtepu3oBaTh ri1obanbHbIe
9K0JIOTUecKue 1npobsieMsl;
OCHOBHbIE UCTOUHHKU
aTMOC(hepHbBIX 3arpsi3HeHUH;
9KOJIOTHUECKHEe TTPOOIIEMBI,
CBSI3aHHBIE C YBeJTUUeHHUEM
TPAHCTIOPTa B KPYITHBIX
ropoiax; 3BTpodHKaLNI0
BO/I0EMOB; T10CJIeJCTBUS
3arpsi3HeHUsi BOJ, XUMUYeCKUMU
BellleCTBaMU; BO3/leliCTBUe
yesioBeKa Ha TOUBEHHbIN
TOKPOB.

AprymMeHTHpOBaTh 3HaUeHHe
5KOJIOTUYEeCKHUX 3HaHWUU B
pelLleHny BOIpoca 0
No/ifiep>KaHu| YCTONUUBOCTU
ouochepsl

/11

Tema ypoka

KosmuyecTBO yacoB

Bcero

KoHTposnbHbIe
paboThI

[IpakTrueckue
paboThI

Hara
W3y4eHUust

IIporpamMmmHoOe coziep>kaHue

OCHOBHbIE BU/IbI [IeATELHOCTH
o0yyJaroImxcs




91

[[AHTpOmOreHHOe
BO3/ieliCTBUe Ha
pacTUTeNbHBINA U
>KUBOTHBIN MUP]]

31Henens

AHTpoOnoreHHOe BO3/eiCTBHE
Ha pacTUTe/IbHbIN 1 YKUBOTHBIN
MUP.

PackpriBath cofiepkanue
TePMUHOB U TIOHSITHM:
cokpairieHre 6ropa3Hoobpasus,
OXpaHa MpUPO/ib, 0c000
OXpaHsieMble PUPO/IHbIe
Ttepputopuu (OOIIT),
GoTaHMUeCKU caf,
300JI0TUYECKUH MapK.
XapakTepu30BaTh IJIaHeTapHYHO
POJIb PaCTEeHUM U KUBOTHBIX.
[TpuBOUTE pHMepbI PSIMOT0 U
KOCBEHHOT'O BO3/IeUCTBUS
yesiOBeKa Ha pacTUTe/IbHBIA U
JKUBOTHBIN MUP.
XapakTepr30BaTh MPUHLIUIIBI
«BcemupHoOi cTpaTeruu OXpaHsbl
npupoabD».

JJoKa3bIBaTh Ha IpuMepax
OTaCHOCTb COKpAIIleHUSI
O10J/IOrNUYeCcKoro pa3HooOpa3ust
3eMIIu.

92

[[Oxpana npupojpi]]

31ueqens

OxpaHa paCTUTe/IbHOTO U
JKABOTHOT'O MHpa.
HJeMoHcTpanmu

Tabmuip! 1 cxembl: «0Oco60
OXpaHsieMble IPUPOJHbIe
TEePPUTOPUI».

[TpyBOAUTE IPUMEDHI PEJIKUX U
MaJIOUMC/IEHHBIX BU/IOB
pacTeHul U )KUBOTHBIX CBOEM
MEeCTHOCTH, 3aHeCEHHBIX B
KpacHbie KHUTY PeTMOHOB U

Kpacnyro knury P®

/11

Tema ypoka

KonmuectBo

YacoB

Bcero

KoHTpo/bHbIe
paboTEI

IIpakTHueckue
paboThI

Hara
W3y4eHUust

IIporpamMmmHoOe copep>xaHue

OCHOBHbIE BU/IbI [IeT€NLHOCTH
o0yyJaroImxcs

Ob6opyznoBanue: gotorpaduu




OXpaHsIeMbIX pacTeHul 1
>KUBOTHBIX KpacHoi1 knuru PO,
KpacHoii KHUTY perroHa

93 |[[OcHOBHBIE NPUHLIMIIBI 1 0 31nepenst |OCHOBHBIE IPUHLUITBI OXpaHbl |[lepeunciiaTe ocobeHHOCTH
0XpaHbl NpUPO/bI]] npupo/bl. KpacHble KHUTH. pasmuunbix OOIIT.

OcoBo oxpaHsiemble [TpuBoguTe npumepsl OOIIT,
HpUpPO/HBIE TEPPUTOPHUA pacroo)KeHHbIX B CBOeH
(OOIIT). borannueckue cagpl |MeCcTHOCTU

Y 300JI0TUYeCKHe MapKy.

94 |[[PaumoHanbHOe 1 0 32Hepensi | OCHOBHbIE TTPHUHLIUITBI PackprbiBath cozmepkaHue
TIPUPO/IOII0/Ib30BaHNE U YCTOUUMBOTO Pa3BUTHS TePMHWHOB Y MIOHSATHI:
COXpaHeHHe yesioBeYeCTBa Y MPUPO/bI. parioHanbHOe
OMOIOrMUeCKOro PanonanbHoe 1pUPOLOII0JIb30BaHNE,
pa3Hoobpa3us 3emu]] TPUPO/I0T0/Ib30BaHUe U yCTOHU4MBOE pasBuUTHe,

coxpaHeHue 6uosoruueckoro |PMPOHBIE DECYDCHI,
pasHoo6pasus 3emau. Obuye |PKOTOTHIECKIN CIIEA.
3aKOHOMEPHOCTH T7I00a/TbHBIX XapaKTePHwBaTj’ OCHOBHbIE
5KO0JIOTUYECKHX KPU3UCOB. TPUHIHTEL y CTOMIHBOTO

Pa3BUTHA He/I0OBeYeCTBd U
Oco6eHHOCTH COBPEMEHHOTO

TIPUPO/IbI.
KpH3H1Ca U ero BeposiTHbIe

OmnuceIBaTh HencuepriaeMbie U
riocaencTeus. PasButue

rcyepriaembie TIPUPO/IHbIE
MeTO/I0B MOHUTOPHHIa

pecypchl, oguepKrBast
Pa3BUTHSI OTACHBIX

OTHOCUTEJIbHOCTh
TeXHOT'eHHBIX POLIeCCOB.

HencyeprnaemMoCTH NPHUPOJHBIX
CucmemHble uccnedo8aHus DECYDPCOB; XapaKTepH3OBATb
nepexooa K Y ’

. TMpOLIeCChl UX BO3HUKHOBEHUS U
pecypcocbepezarowjell u
KOHKYPeHmMOocnocobHoll
Ne Tema ypoka KomuecTBo yacos Hata |IIporpamMMmHOe coziep>kaHue OcHOBHBIE BU/IbI eATe/TbHOCTH
n/m Bcero| KoutponeHsle | [TpakTrueckue | U3y1eHHA 00y JaroIXCst
paboThI paboThI




3Hepeemuke. Buonozuueckoe
pasHoobpasue u buopecypchbi.
Hayuonanbhbie
UH(bOpMAYUOHHbIe cucmeMmbl,
obecneuusarowjue docmyn K
UHbopmayuu no cocCmosiHuio
omoe/ibHbIX 8UO08 U
skocucmem. OCHOBbI
sKopeabuaumayuu skocucmem
u cnocob6o8 60pbObI ¢
buonogpescoeHusMU.
PexkoHcmpykyusi MOpcKux u
Ha3eMHbIX 3KOCUCMEeM.

yCJIOBUSI Cpe/ibl, TPUBOJSIIINE K
1x (OpMUPOBAHUIO.
PackpbIBaTh NTPO0/IEMBI
paLMOHaTLHOTO
TIPUPO/IOTIO/Tb30BaHUS U
HaXOJHUTh ITyTHU UX pelieHus

95 |[[O606i11ieHME T10 TEME 1 1 32Heens
«MUKpPO3BOIIOLIUA U ee
pe3ybTaTbi»]]
96 |[[O6o01ieHMe IO TEME 1 1 32uepens
«MakKpO3BOJIFOLIUS U ee
pe3y/bTaThbl»]]
97 |[[O606i11ieHME 110 TEME 1 1 33uegens
«IIpoucxoxgeHue u
pasBUTHE )XKU3HU Ha
3emsie»]]
98 |[[O606i1ieHMe 10 TEMe 1 1 33uegens
«IIpoucxoxaeHue
yesioBeKa —
aHTpororeHes3»]|
Ne Tema ypoka KonuuectBo yacos Hara |IIporpamMmHOe cofiep>kaHue OCHOBHBIE BUJIBI [I€SITE/IbBHOCTH
n/m Bcero | KortposbHele | [Tpaktuueckue | A3Yy4EHNA 00yyaroLXcst
paboThI paboTbI
99 |[[O606i1ieHME 110 TEME 1 1 33uegens
«ODKOJ/I0rus — HayKa 0
3arpeTax OpraHu3MoB»]]
100 [[[O60011jeHuEe IO TEME 1 1 34uenens




«OpraHu3mbl ¥ Cpe[ibl
obutanusa»|]

101 [[[O60611eHuEe IO TEME 1 1 34uenens
«IKOJIOTUs BUJIOB U
MOy /AL ||

102 [[[O6o0611eHue o Teme 1 1 34uenens
«buocdepa — rinobanbHast
3KOCHCTEMA» ||

OBIIEE KOJIMYECTBO 102 8 7,5
YACOB I10 I[TPOI'PAMME

YYEBHO-METOAMNYECKOE OBECINEYEHUE OBPA3OBATEJIbHOIO NMPOLIECCA OBA3ATEJIbHbIE YYEBHBIE MATEPUABI A4 YYHEHUKA

1. Yuebuuk: bBuonorus. 10-11 knaccel. YraybiaeHHsiii ypoenb. U. 2. TToa pegakiueti B.K. [IIymuoro u I'.M. [Oeimviuiiia. M. TTpocsertienue. 2020.
2. buonorus .10-11 xnacc. IIpaktukym. I'. M. IIeimimn. M: ITpocsemenue, 2018.
3. http://school-collection.edu.ru/ Egunas kKosnekiys 1d)poBbIX 00pa3oBaTe/bHBIX PECYpPCOB.
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