JIEHUHT PAJICKA S OBJIACTh
JIYKCKUM MYHULIUITAJIBHBIN PAVOH
MyHuuunanbHoe 001eo0pa3oBarejibHOe yUpe:KIeHne
«ToaMaueBckasi cpeaHsisi 0011eo0pa3oBaTe/ibHAasI IIKO0JIa
uM. I'epost CoBerckoro Coroza U.HU. IIpoxoposa»

PACCMOTPEHA YTBEPXJIEHA
Ha 3acelaHuN [Tpukazom Ne 71 ot 26.08.2024

IIearornYeCcKOT0 COBETa
nporokoist Nel ot 26.08.2024

COI'JTACOBAHA

¢ YIpaBisiiOIMM COBETOM
MOY «TonmaueBckas
CpeIHsIs LIKOJIa»

[Iportokon Ne 1 ot
26.08.2024

PABOYAS ITPOI'PAMMA

o BUOJIOI'MN (yry0.ypOBEHB)

(yxa3aTp yueOHBIH PEAMET, Kypc)

YpoBeHb o0pa3zoBaHms (Kiaacc) ocHOBHOe ooOmiee, 10 - 11 kmacchr
(HaganbHOE OOIIEee, OCHOBHOE 00Iee 0Opa3oBaHUe C YKa3aHHEM KIIACCOB)

KonunuectBo wacoB 167

Vuurens KopobGosa Exarepuna AHIpeeBHA

[Tporpamma pazpadorana Ha ocHoBe @OIT OO0, yTBep X IEHHON TTPUKA30M
Munucrepctsa npocemienus Ne371 ot 18.05.23 ®I'OC COO — 2021
npuka3 Ne 413 ot 17.05.2021

. ToamaueBo
2024 ron
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denepanpHas pabouas TporpamMmMa Mo ydeOHOMy mpenMery «buomorus»
(yrmyOonéHnapIli ypoBeHB) (mpenMeTHas o0sacTh «EcTecTBEeHHO-HAy4HBIC TPEIMETHI)
(mamee COOTBETCTBEHHO — TIporpaMMa TI0 OHWOJOTWH, OWOJIOTHSA) BKIIIOYACT
MOSICHUTEIFHYIO 3aMKCKY, COo/iep kaHne 00ydeHus, TUTAaHUPYEMbIE pe3yIbTaThl OCBOSHUS
MIPOTPAMMBI 110 OMOJIOTHH.

[TosicauTenpHas 3amucKka OoTpakaeT OOIMe MeTH W 3aJa4dl M3y4deHHs] OWOJIOTHH,
XapaKTEPUCTUKY TICUXOJOTHYECKUX MPEANOCHIIOK K €€ HM3yYeHHUIO OO0YyJaronuMUCH,
MECTO B CTPYKType y4eOHOro IUIaHa, a TaKkKe MOAXOJbl K OTOOPY COJNepiKaHus,
K ONpEICICHUI0 IUIAaHUPYEMBIX pe3ylIbTaTOB W K CTPYKTYpEe TEMaTHYECKOTO
TUTAHUPOBAHMSL.

Conepxanue OO0ydeHUS PACKpbIBA€T COJEp)KATEIbHBIE JIMHUM, KOTOPHIC
npearaTes Ay 00g3aTebHOTO M3YYEHHS B KaXKJIOM KJIacce Ha yYpOBHE CPEIHETO
oO1iero oOpa3oBaHusI.

[Inanupyemble pe3yabTaThl OCBOCHHUS MPOrpaMMbl MO OHOJOTUU BKIIIOYAIOT
JMYHOCTHBIE, METaIllpeJIMETHBIC PEe3yJbTaThl 3a BECh NEPHOJ OO0yueHHS Ha YPOBHE
cpeaHero oo1ero o0pa3oBaHus, a TaAKXKE MPEAMETHBIE JOCTHXKEHUSI 00yUalomerocs 3a
KQK/JIbI 101 00yUYeHus.

INOACHUTEJBHAS 3AIIMCKA

[Iporpamma no OuojOTUM HA YPOBHE CpeHETO 00IIero oOpa3oBaHus pa3padoTaHa
Ha ocHoBe ®DenepambHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O06 oOpa3zoBaHun
B Poccuiickoii ®enepanuny, ®I'OC COO, Konmenuuu mnpenogaBaHus y4yeOHOTO
npenmeta «buosiorus» ¥ OCHOBHBIX TOJIOKEHHUH (enepanbHON pabdouel MmporpaMMbl
BOCITUTAHMSI.

VYuebnsii npenmer «buonorus» yrinyonéaHoro yposHs uzydenus (10—11 kmaccor)
SBJIICTCSI OJHUM W3 KOMIIOHCHTOB TpeaMeTHOH obmactu «EcTecTBEeHHO-HAyUYHBIC
npeametb». CornacHo nonoxeHusM ®I'OC COO npodunbHble yueOHbIE MPEIMETHI,
n3yJaembie Ha yriyOJI€HHOM ypOBHE, SBISIOTCS criocoOoM nuddepernuan o0ydeHus
Ha YPOBHE CPEIHEro 00IIero oOpa3oBaHus M MPU3BAHBI 0OCCIICYNTH MPEEMCTBEHHOCTD
MEXy OCHOBHBIM OOIINM, CPETHUM OOIINM, CPETHUM MPO(HEeCCHOHATHHBIM U BBICIITUM
oOpa3zoBaHueM. B TO ke Bpemsi KaXIblii U3 dTUX Y4EOHBIX MPEAMETOB JIOJDKEH OBITh
OpPHUEHTHPOBAaH Ha TMPUOPUTETHOE PEIICHHE O0pa30BaTEIbHBIX, BOCIHUTATEIBHBIX
W pa3BUBAIOIIMX 3a/lad, CBsI3aHHBIX C TmpodopueHTanueidr o0y4aromuxcs U
CTUMYJIMPOBAaHUEM HHTEpeca K KOHKPETHOH O00JacTH HAay4YHOTO 3HAHHS, CBSI3aHHOTO
¢ Onostorueit, MeIUITMHON, SKOJIOTHEH, IICUXOJOTHEH, CTIOPTOM MM BOCHHBIM JICJIOM.

[Iporpamma 1o Ouosornu Ja€T MPEACTaBICHUE O IEIM U 3ajJadax H3y4dYeHUs
yueOHoro npeameta «buonorus» Ha yriayOa€HHOM ypoBHE, ompeesseT o0s3aTenbHOe
(MHBapHAHTHOE) TPEIMETHOE COJEp’KaHWE, €T0 CTPYKTypHpPOBAaHWE TO pas3ieiaM u
TeMaM, paclpelesieHue IO KiaccaM, PEKOMEHIYET MOCIe0BaTeIbHOCTh HU3y4YeHUs
y4eOHOro MaTepHalia ¢ y4ETOM MEXIPEIMETHBIX U BHYTPUIIPEMETHBIX CBA3EH, JIOTUKU
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y4eOHOro Ipoliecca, BO3PACTHBIX OCOOEHHOCTEHW oOyuaromuxci. B mnporpamme
no OWOJIOTMM peaTu30BaH NPHUHLHUII MPEEMCTBEHHOCTH C HW3YYCHHEM OHOJIOTUU
Ha YpOBHE OCHOBHOTO 00mIero oOpa3oBaHus, Oiarojaps uYeMy IIpPOCMaTpUBaeTCs
HalpaBJICHHOCTh ~ HAa  TOCIEAYIollee  pa3BUTHE  OWOJIOTMYECKUX  3HAHUU,
OPUCHTHPOBAHHBIX Ha (OPMUPOBAHHE ECTECTBEHHO-HAYYHOTO MHPOBO33pPEHUS,
HKOJIOTUYECKOTO MBIIIICHHUS], IPEJICTABICHUH O 3J0pOBOM 00pa3e >KM3HHU, Ha BOCIIUTAHHE
OEepeKHOTO OTHOIICHUS K OKPYXaIoIlle MpupoaHou cpene. B nporpamme no 6uosoruu
TaK)Ke€ TOKa3aHbl BO3MOXKHOCTH ydeOHOro mnpeamera «buonorus» B peaau3aluu
tpeboBannit PI'OC COO k 1UIaHUPYEMBIM JIMYHOCTHBIM, METANPEIMETHBIM U
IPEIMETHBIM pe3yibTaTaM OOy4eHUS U B (POPMHPOBAHMU OCHOBHBIX BHJIOB Y4YEOHO-
NO3HABATEJIIbHOM  JCSATENBHOCTH  OOYYaroIIMXCS IO  OCBOEHHIO  COJEpPYKaHUS
OMOJIOTMYECKOT0 00pa30BaHMs HA YPOBHE CPEAHETO 00111er0o 00pa3oBaHus.

VYyeOnslii mpeamer «buonorus» Ha yYpOBHE CpelHEro ooOmero o0pa3oBaHUs
3aBeplIaeT OMOJOTMYECKOe 00pa30BaHUE B IIKOJIE U OPUEHTHPOBAH Ha PACIIUPEHUE U
yrayOneHue 3HaHuid oOydarouuxcst O JKUBOW HPHUPOAE, OCHOBaX MOJIEKYJSIPHOU U
KJIETOYHOW OHMOJOTUH, SMOPHUONIOrMM U OHOJOTUM Pa3BUTHsI, T€HETHKH, CEJICKIUHU,
OMOTEXHOJIOTUH, IBOJIOLMOHHOTO YYEHUS U SKOJIOTHH.

N3yuenne yueOHoro mpeamera «buonorus» Ha yriIyOJIeHHOM YypOBHE
OPUEHTHPOBAHO Ha IMOATOTOBKY OOYYalOIIMXCS K MOCIEAYIOIIEMY IOJyYEHUIO
OMOJIOTMYECKOT0 00pa30BaHus B By3aX M OpraHU3alUAIX CPEIHEro MpodhecCUuOHAIBHOIO
oOpaszoBanusi. OCHOBY €ro cofep X aHHsi COCTaBIsIeT CUCTEeMa OMOJIOTMYECKUX 3HAHMM,
MOJyYEHHBIX MpPH HM3YyYEHUH OOYYaAIOIMMUCA COOTBETCTBYIOIIMX CHUCTEMATHUECKUX
pa3zesioB OMOJIOTMU Ha YPOBHE OCHOBHOTO 0011ero oOpazoBanus, B 10—11 kiaccax atu
3HaHUS MOJY4yaroT pa3BUTHE. Tak, pacIIMPEHbl U yriayOJieHbl OMOJIOTUYECKUE 3HAHUS
O pacTeHusxX, >KUBOTHBIX, TIpuOax, OakTepusix, OpraHu3Me 4YeJloBeKa, OOLIUX
3aKOHOMEPHOCTSX JKM3HHU, JIONOJIHUTEIBHO BKJIIOYEHbl OHOJIOTHYECKHUE CBEACHUS
NPUKIIATHOTO U MOMCKOBOI'O XapaKTepa, KOTOPble MOXKHO MUCHOIb30BaTh KAaK OPUEHTUPbI
JUTs1 IOCTIeAyrolero Bioopa npodeccun. Bo3amokHa Takke MHTErpanus OMoJIOrHueCKUX
3HAaHUU C COOTBETCTBYIOUIMMH 3HAHUSMU, TOJTyYEHHBIMH 00yUYaIOUTUMUCS TPU U3yUYECHUU
bu3UKK, XUMUH, Teorpadyi 1 MaTEMaTUKH.

CtpykTypa mnporpaMmbl 1O OHOJOTHMM OTpaXaeT CHUCTEMHO-YPOBHEBBIM U
HBOJIIOLIMOHHBINA TOJIXOABI K U3yueHUto Onoioruu. CoriacHo UM, U3y4yaroTcsl CBOMCTBA
U 3aKOHOMEPHOCTHU, XapaKTEepPHBIE ISl )KUBBIX CHCTEM Pa3HOI'0 YPOBHSI OpraHU3allvu,
HBOJIIOLIMY OPTaHUYECKOTr0 MUpa Ha 3eMJie, COXpaHeHHsI OMOJIOTHYECKOT0 pa3HOo0pa3us
ianetsl. Tak, B 10 ki1acce n3y4aroTcsi OCHOBBI MOJIEKYJISIPHOM U KJIETOYHOW OMOJIOTHH,
HMOpPHUOIOTUM W OHOJIOTMM PA3BUTHSA, TEHETUKH M CEJEKUUH, OMOTEXHOJIOTMU U
CUHTETUYECKON OHOJIOrHM, aKTyaJU3UPYIOTCS 3HAHMS OOydarolmuxcs Mo OOTaHUKe,
300JI0TMH, aHATOMUH, (PU3HOJIOTUH YenoBeka. B 11 kiacce u3yyaroTcsi 3BOJIOIMOHHOE
y4eHHE, OCHOBBI SKOJIOTUHU U yueHue o ouocdepe.

VYyebnsiii npenmMetr «buosiorus» npu3BaHa 00eCneYuTb OCBOCHUE 00YUYaIOIIUMHUCS
OMOJIOTMUECKUX TEOPUHM W 3aKOHOB, MJIEH, MPUHIIMIIOB U MPABUJI, JIKAIIUX B OCHOBE
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COBPEMEHHOW  €CTECTBEHHO-HAyYHOM KapTUHBI MHpaA, 3HAHUM O CTPOCHHH,
MHOTO00pa3u ¥ OCOOCHHOCTSAX KJIETKHU, OpraHu3Ma, TMOMYyJSIUd, OHUOIEHO3a,
HKOCUCTEMBI, O BBIIAIONIMXCS HAYYHBIX JOCTHXKEHUAX, COBPEMEHHBIX HCCIIEIOBAHUIX
B OMOJIOTUM, TPUKIAJAHBIX AacCleKTaX OuoJorMuyeckux 3HaHuil. [ns pa3BuTus u
noJJIep KaHusl HHTepeca 00yJaronuxcsi K OMOJI0THU Hapsily CO 3HAYUTEIbHBIM 00bEMOM
TEOPETUUYECKOr0 MaTepuala B COAEPKaHUU MPOTPAMMBbI MO OMOJOTUU MPEAYCMOTPEHO
3HAKOMCTBO C MCTOPHEHN CTAaHOBJICHHS W Pa3BUTHUSL TOM UM UHOM 00yiacTu OMOJIOTHH,
BKJIAJIOM OTEYECTBEHHBIX U 3apyOekKHBIX YYEHBIX B pEIICHUE BAKHEUIINX
OMOJIOTUYECKUX U DKOJIOTMUECKHUX MPOOIIEM.

Lens uzyuenus yudeOHOro mnpeamera «buonorus» Ha yriyGia€HHOM ypOBHE —
OBJIaZICHHE OOYYAIOIIUMHUCA 3HAHUAMU O CTPYKTYPHO-(DYHKIMOHAJIBHOM OpraHU3aluu
KUBBIX CHCTEM PA3HOIO paHra U MPHOOpETEHHWE YMEHUU HCIOJIb30BaTh ITH 3HAHUSA
B (opMHpOBaHMM HHTEpeca K OIpenenéHHOM o0jacTu  npodeccruoHaIbHOMI
NESTEIIbHOCTH, CBSI3aHHOM C OHWoJorueil, win K BbIOOPY Y4eOHOIro 3aBelCHUS
JUISL IPOJIOJIKEHUSI OMOJIOTHYECKOTO0 00pa30BaHuUs.

JlocTrkeHue 1enn u3ydeHus: yueoHoro npeamera «buonorus» Ha yriyOiaéHHOM
YPOBHE 00€CIIEUNBAETCS PEIICHUEM CIEAYIOIINX 33/1ay:

OCBOEHHE OOYyYarOIIMMUCA CHUCTEMbl OHOJIOTMYECKMX 3HAHUI: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOpUAX, KOHLEMUHUSIX, THUIO0Te3aX, 3aKOHaX, 3aKOHOMEPHOCTSAX U
npaBuiax, COCTABIISIONIMX COBPEMEHHYIO) €CTECTBEHHO-HAyYHYI0 KAPTUHY MHpA;
O CTpPOCHUH, MHOroOOpa3Mu U OCOOCHHOCTSIX OHOJIOTMYECKUX CHUCTEM (KJIETKa,
OpraHu3M, MOMyJsilus, BUI, OMOTreoleHo03, Ouocdepa); 0 BBIAAIOIMIMXCA OTKPBITUIX U
COBPEMEHHBIX MCCIIEIOBAHUAX B OMOJIOTHH;

O3HAaKOMJIEHWE OOYy4YaromMXCs € METOJAAMM TO3HAHUS JKUBOW MPUPOJBIL:
UCCJIEI0BATENLCKUMU METOJaMH OMOJIOTMYECKUX HAYyK (MOJEKYJSIPHOW M KJIETOYHOM
OMOJIOTHH, YMOPHUOJIOTHH U OMOJIOTHU PA3BUTHS, TCHETUKU U CEJICKIIUM, OUOTEXHOJIOTUU
Y CUHTETHYECKOUN OMOJIOTHH, NTaJ€OHTOJIOTUH, IKOJIOTHH ); METOJAMHU CAMOCTOATEILHOTO
MPOBEICHUS] OMOJIOTUUECKUX UCCIEOBAHUM B JIabopaToOpuu U B TIpupoie (HaO0ICHHE,
U3MEpPEHHE, IKCIIEPUMEHT, MO/ICJIMPOBAHUE);

OBJIAJICHHE  OOyYalOUIUMUCA  YMEHUSIMHU: CaMOCTOSATENbHO  HAaXOAWTh,
aHANIM3UPOBaTh M HCIOJB30BAaTh OHOJIOTMYECKYI0 HWH(OpMAIuUIo; TO0Jb30BaThCs
OMOJIOTUYECKOM TEPMHUHOJIOTME W CHMBOJIUKOW;, YCTaHABIMBATh CBSI3b MEXIY
pa3BUTHEM OMOJIOTHH U COLMATBHO-DPKOHOMHUYECKUMHU U HKOJIOTHYECKUMHU MpoOieMaMu
YeJIOBEUECTBA; OLEHUBATH TMOCIEACTBUS CBOEH JEATENBHOCTH IO OTHOUIEHUIO
K OKpY>Karolle mpupoaHoi cpesie, COOCTBEHHOMY 370POBBIO U 3[J0POBbIO OKPYKAIOITUX
mojed; OOOCHOBBIBATH MW COONMIOAATH Mephl  NPODUIAKTHUKKA  HMHQPEKIMOHHBIX
3a00JieBaHUM, TMpaBWia TIOBEACHUS B TMPUPOAE M oOecredeHus O0e30MacHOCTH
COOCTBEHHOW KHU3HENEATEIbHOCTH B UPE3BbIYAHHBIX CUTYyallUsIX MPUPOJHOTO U
TEXHOTEHHOT'O XapakTepa; XapaKTepu30BaTb COBPEMEHHbIE HAy4YHbIE OTKPBITHS
B 001aCTH OMOJIOTHH;

pa3BUTHE Yy OOYYarOIIMXCS MHTEUIEKTYaJIbHBIX M TBOPYECKUX CIOCOOHOCTEM
B IIpollecc€ 3HAKOMCTBA C BBIIAIOMIMMHUCS OTKPBITUAMH M COBPEMEHHBIMU
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UCCIIEIOBAaHUSIMH B OHMOJIOTHH, peEIIaeMbIMH €10 MpoOieMaMH, METOI0JIOTHEH
OMOJIOTMYECKOTO HCCIIEIOBaHUs, IPOBEACHUSI JKCIEPUMEHTAIbHBIX HCCIEA0BAHUM,
pemieHus OMOJIOTUYECKUX 3a/ay, MOJEIMPOBaHUS OHUOJIOrMYECKUX OOBEKTOB U
IPOLIECCOB;

BOCIHMTAHKE y 00yUYaOIUXCs IEHHOCTHOI'O OTHOIIECHHUS K YKUBOU MPUPOJIE B LIEIOM
U K OTACHbHBIM €€ O0O0beKTaM U SBICHUSAM; (POPMHUPOBAHUE IKOJIOTUUYECKOM,
IEeHETUYECKOM I'PaMOTHOCTH, OOIIEH KyJIbTypbl MOBEACHUS B NPUPOIE; MHTErPalluu
€CTECTBEHHO-HAYUHbIX 3HAHUN;

npuodpeTeHne 00y4aroIUMUCS KOMIIETEHTHOCTH B palroHaIbHOM
IPUPOJIONIOIB30BaHUM (COOMIOACHNE MPaBUI MOBEAEHUS B MPHUPOJE, OXPaHbl BUIOB,
’KOCUCTEM, OMOC(EpBl), COXpaHEHUH COOCTBEHHOTO 3/I0POBbSI U 3J0POBbS OKPYKAIOIINUX
monen (cobmoaeHuss Mep npoduiIakTUKU 3a0oJieBaHUM, oOecrieueHre 0e30MacHOCTH
KU3HEICATEIIbHOCTY B YpPE3BbIUANMHBIX CHUTyalUsIX MPUPOJAHOTO U TEXHOTEHHOTO
XapakTepa) Ha OCHOBE HCIOJb30BaHUA OHOJIOTUYECKUX 3HAHUW H  yMEHUU
B IIOBCE/IHEBHOM JKU3HU;

CO3J]aHUE YCIOBUHM UIsI OCO3HAHHOI'O BbIOOpa OOYYAaIOIIMMHUCS WHIAWBUAYaTbHOU
oOpa3oBaTeNbHOM TPAEKTOPHH, CHOCOOCTBYIOLIEH MOCIIEAYIOLEMY
npo(eCCHOHATILHOMY CAaMOOINPECICHNI0, B COOTBETCTBUM C HWHAMBUAYAJIbHBIMU
MHTEpecaMu U MOTPEOHOCTAMHU PETHOHA.

OO611ee 9nCIiI0 4acoB, peKOMEHI0BAHHBIX VISl U3yUEHUS OMOJIOTHH Ha yTiTyOJIeHHOM
ypoBHe, — 204 gaca: B 10 knacce — 102 yaca (3 gaca B Hepenmo), B 11 knmacce — 102 gaca
(3 gaca B HezemIO).

OTr6op opraHu3anoOHHBIX (OPM, METOJAOB M CPEJICTB OOydYCHHS OHOJIOTHH
OCYIIECTBISIETCS C Yy4€TOM CHenu(pUKH €ero CoJepKaHus U HalpaBICHHOCTH
Ha MpPOJOJDKEHHE OWOJIOrMYEecKOro 00pa3oBaHUsl B OpraHM3alUsX CpPEAHEro
PO eCCHOHATILHOTO U BHICIIETO 00pa30BaHUS.

OO0s3aTenbHBIM YCIOBUEM MMPU OOyYE€HHH OHMOJOTMM Ha YriayOJEHHOM YpPOBHE
SBJIIETCSL TpPOBEJEHUE Ja0OpaTOPHBIX U MpakTUyeckux pabor. Takxke ydactue
OoOyJaromuxcs B BBIMOJTHCHUN TIPOCKTHBIX M Y4EOHO-UCCIIEAOBATEIBCKUX paboT,
TeMaTHKa KOTOPBIX OMpEIENsieTCs YYHUTEJIeM Ha OCHOBE HMEIOIIMXCS MaTepuaIbHO-
TEXHUUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBHIA.
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COJIEP) KAHUE OBYYEHUS!

10 KJIACC

Tema 1. buoJsiorusi Kak Hayka

CoBpemenHass OuOJIOTHS — KOMIUIEKCHas Hayka. KpaTkas wucTopus pa3BUTHS
ouosioruu. buonornyeckre Hayku M U3ydaeMmble UMM IpoOsieMbl. DyHIaMEHTaIbHEIE,
MIPUKJIAJIHBIC Y TIOMCKOBBIC HAYYHBIE UCCIICIOBAHUS B OMOJIOTHH.

3HayeHue Owuojorun B (OPMUPOBAHUH COBPEMEHHOH €CTECTBEHHO-HAyUYHOMU
kaptuHbl wmupa. IIpodeccun, cBs3aHHbIe C Owonorueld. 3Ha4YeHHE OWOJOTHUU
B IPAKTHYECKOW JIESITEIbHOCTH YEJIOBEKA: MEIUIMHE, CEIIbCKOM XO35HCTBE,
MIPOMBIIIJIEHHOCTH, OXPaHE IIPUPO/IBI.

JemoHcTpanmu

[Toptpetsi: Apuctrorens, Teodpact, K. Jlunnen, XK.b. Jlamapk, Y. JlapBuH,
VY. Tapsenr, I'. Mennens, B.1. Bepnaackumii, W.II. IlaBnoB, MN.M. MeyHuKOB,
H.U. BaBunos, H.B. Tumodees-Pecosckuit, [x. Yorcon, ®@. Kpuxk, JI.K. benses.

Tabmuer 1 cxembl: «CBsi3b OWOJOTHMM C JPYIHMH Haykamm», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. )KuBble cucTeMbl U UX U3y4YeHHE

XKuBble cucTeMbl Kak MpeaMeT u3ydeHus Omosiornu. CBONCTBA KUBBIX CUCTEM:
€IUHCTBO XMMHYECKOIO COCTaBa, IHUCKPETHOCTb M LEJIOCTHOCTb, CIIOXHOCTh U
YHOPSIAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CAMOOPTaHU3aLMsl, CAMOBOCIIPOU3BEACHUE,
pa3IpaKnMOCTh, U3MEHUYUBOCTh, POCT U Pa3BUTHE.

YPpOBHH OpraHu3alMy >KUBBIX CUCTEM: MOJIEKYJISPHBIM, KJICTOYHBIA, TKAHEBBIM,
OpTraHU3MEHHBIN, TMOMYISIUOHHO-BUIOBOM, 3KOCUCTEMHBIH (OMOrEOIEHOTUYECKUIA),
ouocdepubiii. [Iponeccel, npoucxonsuiye B KUBbIX cucTeMax. OCHOBHbIE MPHU3HAKU
xuBoro. Kus3np kak ¢opma cymectBoBaHus matepud. Hayku, v3ydaromiue >KUBbIC
CUCTEMBI Ha Pa3HBIX YPOBHSIX OpraHU3al1u.

N3ydyenne »xuBbIX cHcCTeM. Meroapl Ouonormueckod Hayku. HaGmionenwue,
U3MEPEHUE, JKCIIEPUMEHT, CUCTEMarh3anus, MeraaHanu3. [loHsTue O 3aBUCUMON U
HE3aBUCUMOUN nepeMeHHOoM. lInanupoBanue skcnepuMenTa. [locTaHOBKa M mpoBepka
runiote3. HyneBas rumote3a. [lonsatue BmIOOPKM 1 €€ M0OCTOBEpHOCTH. Pa3dpoc
B Ouosornueckux AaHHbIX. OIlEHKa JAOCTOBEPHOCTH TMOJYYEHHBIX pPE3yJIbTaTOB.
[IprunHBI HCKAXKEHUSA PE3YIIBTATOB dKCIIEpUMEHTA. [IOHATHE CTATUCTUYECKOTO TECTA.

JleMoHCcTpanuu

Tabmuupl 1 cxembl: «OCHOBHBIE NMPU3HAKU KU3HW», «BHOIOrMUECKUE CUCTEMBI»,
«CBOWCTBa XKUBOW MAaTEPUN», «YPOBHU OPTAHU3ALMMU KUBOM MPUPOAbD», «CTpoeHHUE
KUBOTHOM KIIETKW», «TKaHM KUBOTHBIX», «CHCTEMBI OpPraHoOB YEJIOBEYECKOTO
opranuzmay, «buoreonenosy, «buocdepar, «MeToabpl U3yUEHUS KUBOUM MPUPOABD.

! Cozneprkanue IporpamMMBl, BBIETIEHHOE KYPCUE0M, HE BXOUT B MPOBEPKY IOCYIAPCTBEHHOM uTorosoi arrecraiuu ([MA).
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OOGopynoBanue: jgaboparopHoe 00OpyAOBaHWE JJIs MPOBEACHUS HAOIIOICHUMH,
MU3MEPEHUN, DKCIIEPUMEHTOB.

[IpakTruyeckas paboTa

«Mcnonp30BaHe Pa3TUIHBIX METOOB ITPU U3YUCHUH KUBBIX CUCTEM).

Tema 3. buojiorusi KJieTKu

Knerka — cTpyKkTypHO-(QYHKIIMOHANIbHAS €AMHMIA >KUBOrO. MCTOpHUS OTKpPBITUS
kietku. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. llIann, M. llneinen,
P. BupxoB). OcCHOBHbIE TIOJIO)KEHHSI COBPEMEHHOMN KJIETOUHOM TEOPHUHU.

MeToabl MOJIEKYJISIPHOM U KJIIETOYHOM OMOJIOTUU: MUKPOCKOIHUA, XpoMaTorpadus,
anekTpodopes, METol MEYEHBIX aToMOoB, AuddepeHnransHoe HEeHTPpU(yrupoBaHue,
KyJIbTUBUPOBAHUE KJIETOK. M3yueHue @HuKkCUpoB8aHHbIX KIemok. DIEKTpOHHas
MUKpockonus. Kongokanvnas mukpockonus. BumanvHoe (npudsicusHenHoe) uzyyeHue
KJIeMOK.

JleMoHCTpanyu

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

Tabmuiet U cxembl: «CBETOBOM MUKPOCKOID», «IEKTPOHHBIA MHKPOCKOID»,
«Hcropus pasBUTHS METOJI0B MUKPOCKOIIHI.

OO6opynoBaHWE: CBETOBOM  MHKPOCKOI, MHKpPOIpENnapaTbl  PACTUTEIbHBIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIIETOK.

[IpakTryeckas paboTa

«M3ydyeHre METOJIOB KIETOYHOM Owojyorun (Xpomarorpadus, 3iekTpodopes,
muddepenunansHoe neHTpudyruposanue, [1LP)».

Tema 4. Xumudeckasi Opranu3anus KJIeTKH

XUMHUYECKHUM COCTAB KIIETKUA. Makpo-, MUKPO- U yJIIbTPAMHUKPOIJIEMEHTHI. Bona u eé
pOJIb Kak pacTBOPHUTEIN, PEareHra, ydacTHe B CTPYKTYPUPOBAHUM  KJIETKH,
TeIoperyasiund. MuHepaiabHble BELECTBa KJIIETKH, MX Ouojornyeckas poib. Poib
KaTHOHOB Y aHUOHOB B KJIETKE.

Oprannueckue  BellecTBa  KJIETKUA. buonormdeckue noigmMepbl.  benkwu.
AMUHOKHUCIOTHBIA cocTaB OenkoB. CTpyKTypbl OelkoBOM Mojekyinbl. [lepBuunas
CTpyKTypa Oenka, NenTHIHas CBsI3b. BTopuuHas, TpeTUyHasi, YeTBEPTHUUHAS CTPYKTYPBI.
Jlenatypanus. CpoiictBa OenkoB. Knaccuduxarus 6enkoB. buomornueckue QpyHKIMn
6enkoB. IIpuonoi.

VYrieBoael. MoHocaxapuabl, AUcCaxapuibl, OJIMTOCAXapUAbl W MOJIMCAXapHJbI.
OOmumii T1aH CTPOCHUS M (PU3UKO-XUMUYECKHUE CBOMCTBA yriieBoJI0B. buomornueckue
(GYHKIIUM YTIIEBOOB.

Jlumuasl. T'mapodunsHO-TUApOPOOHBIE cBoiicTBa. Kiaccudukauus nunumos.
Tpurnuuepunsl, Gpochonunuabl, BOCKU, CTepouibl. buonornyeckue QyHKIUN JTUTUAOB.
OO6mme  cBoiicTBa  OWOJOTMYECKMX  MeMOpaH —  TeKydecTb, CIOCOOHOCTH
K CaMO3aMbIKaHUIO, ITOJIyIIPOHHULIAEMOCTb.

Hyxneunoseie kucnorel. JJHK u PHK. CrpoeHue HYKIEHMHOBBIX KHCIIOT.
Hyxneotunst. [lpuniun kommiementapuoctu. [IpaBusno Yapradda. Crpykrypa JHK —
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NBOWHas criupaib. MectoHaxoxaeHue u ouonornueckue pynkuuu JIHK. Bugsr PHK.
Oynknuu PHK B knetke.

Ctpoenue moisiekyiasl AT®. Makpospruueckue cBsizu B Moiiekyiae ATO.
buonornyeckue @yukinuu AT®. BoccTaHOBIEHHBbIE TMEPEHOCUMKH, UX (YHKIUU
B KJIeTke. /[pyeue uyknieozuompughocpamor (HT®). CexBenupoBanne JIHK. Memoosi
2CHOMUKU, MPAHCKPUNMOMUKU, NPOMEOMUKU.

CtpykTypHass Ouosiorusi: OHOXMMHUYECKHE M OHWO(U3MYECKHE WCCIICIOBAHUS
COCTaBa M MPOCTPAHCTBEHHOUN CTPYKTYPBI OMOMOJIEKYI. Modenuposanue cmpykmypsl u
@dyukyull 6uomonexynr u ux kKommiexkcos. Kommwvromepuvliti ouzatin u opearHuueckuil
cunme3 OUOMOIEKYl U UX HENPUPOOHBIX AHATLO208.

JleMoHCTpanyu

IToptpetsl: JI. Ilomunur, [Ix. Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®paHkiuH,
®. Conrep, C. IIpy3unep.

Huarpammel: «PacnpeneneHne XUMUYECKHX SJEMEHTOB B HEKHBOM MPUPOJIE»,
«Pacripenenenne XMMUYECKHUX JIEMEHTOB B )KMBOM MPUPOIE».

Tabmuubl u  cxembl: «llepuoguyeckas TaOMUIA XUMHUYECKUX DJIEMEHTOBY,
«CTpoeHue MoJeKylbl BOAbD», «BemectBa B cocraBe OpraHu3moB», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€nKkoBOM MOJEKyINb», «CTpoeHHE MOJIEKYT
YTIIEBOOB», «CTpOCHHE MOJEKYN AUNUIAOBY», «HykinenHoBble KHCIOTBD, «CTpOeHHE
Mosekyiabl ATO».

Oo6opynoBanue: XuMUYecKas 1mocy/ia 1 000pya0BaHuE.

JlabopaTopHas pabotra «OOHapykeHHe O€JKOB ¢ TOMOIIBI0 Ka4eCTBEHHBIX
PEAKLININY.

JlaGoparopnas paborta «HccnemoBaHue HYKIEHHOBBIX KHUCITIOT, BBIJEICHHBIX
U3 KJIETOK Pa3JIMYHBIX OPraHU3MOBY.

Tema 5. CTpoenne u pyHKINH KIETKH

Tumel  KJIETOK:  dyKapuoTHuYeckas U IpokapuoTuyeckas. CTpyKTypHO-
(GyHKUIHOHATIbHBIE 00pa30BaHUS KIETKH.

CrpoeHne mpokapuoTHYECKOW KieTku. KiierouHas cTeHka OakTepuii M apXew.
Oco0eHHOCTH CTpOEHUsl TeTepoTPO(HON M aBTOTPOPHON MPOKAPUOTHUECKUX KIIETOK.
MecTo 1 poJib MPOKApPHOT B OMOLIEHO3aX.

Crpoenne W (PYyHKUMOHUPOBAHME SYKAPUOTHUECKOW KieTku. I[lnma3maTmyeckas
MeMOpaHa (masmaniemma). CTpykTypa IUia3MaTHdecko wmemOpanbl. Tpancmopt
BEILECTB 4Yepe3 IJIa3MaTHUYeCKyl0 MeMOpaHy: naccuBHbIA (auddys3us, oOieryéHHas
mubdy3us), akTHUBHBIA (TMEPBUYHBIA W BTOPUYHBIA  aAKTUBHBIA  TPAHCIIOPT).
[Tomymponuiraemoct MeMOpanbl. PaboTa HaTpuii-KaaueBOTO Hacoca. JHAOIUTO3:
MUHOLUTO3, (aroruTo3. Ik301uTo3. Kierounas crenka. CTpykTypa W (QyHKUIUH
KJIETOYHOW CTEHKHU pacTeHUl, rpu0oB.

Huromnazma. I[utozons. [utockener. JIBWkeHuwe 1uToruia3Mbl. OpraHoOUIbI
KieTku. OaHoMeMOpaHHbIE OpPraHOU[bl KIETKHU: 3HJoruiazmarudeckas cetb (JIIC),
anmapat [ onbKu, JW30COMBI, WX CcTpoeHWe U  GyHKmuA. B3aummocBs3b
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OJIHOMEMOpPAHHBIX OpraHouoB KieTku. CTpoeHHe TpaHyJISIpHOTO PETUKYIyMa.
Mexanuzm wnanpaenenus benxoe 6 IIIC. CuHTe3 pacTBOpUMBIX OenkoB. CuHTE3
KJIETOUYHBIX MeMOpaH. [mankuii (arpaHyisipHbIA) SHAOIIA3MATUYECKUN PETUKYITYM.
CekperopHast (yHkiusi anmapara [onblku. Moouguxayus 6Genkos 6 annapame
Tonvoorcu. Copmuposra benxog 6 annapame I onv0xcu. TpaHCTIOPT BEILIECTB B KIIETKE.
Bakyonu pacturenbHbix kietok. Kierounsiit cok. Typrop.

[TosryaBTOHOMHBIE OpPraHOM/IBI KIETKU: MUTOXOHIPUH, INACTUABL. [Ipoucxodcoenue
mumoxoHopuit u nracmuo. Cumdbuocenes (K.C. Mepeoxckosckuu, JI. Mapeynuc).
Crpoenrie 1 GyHKUUU MUTOXOHJIpUHM U 1uiacTuia. [lepBUuHbIE, BTOPUYHBIE U CIIOKHbBIC
mIacTUAbl  (POTOCMHTE3UPYIOMIMX  JYKAPUOT.  XJOPOIUJIACTHI,  XPOMOILIACTHI,
JIEUKOIUIACTHI BBICIINX PACTEHUN.

HememOpanubsie opranouasl kietku CrTpoeHue u (QYyHKIHH HEMEMOpaHHBIX
OpraHouJIoB KieTku. Pudocomsl. [lpomescymounvie gunamenmor. MUKpo(hUIaMEHTHI.
Axmunosvie mukpoguramenmol. MBIIIEUHbIE KIETKU. AKmMuHoO8ble KOMNOHEHmbl
Hemblueunbix kiemok. Mukporpyoouku. Knerounsiii nentp. CTpoeHUE U JBHKECHUE
KIYTUKOB M pecHHYeK. MukporpyOouku 1urTomiasmel. LleHtpuons. benku,
accoyuupo8antuvle ¢ MUKpoguiamenmamu u mukpompyboukamu. MomopHvie benxu.

Anpo. ObGonouka sigpa, XpOMaTHH, KapuoIUia3Mma, SAPBIIIKA, UX CTPOCHHE H
byHkuuu. SAnepHelil 6enKkoBbId MaTpuke. [IpocTpaHCTBEHHOE PaCOIOKEHUE XPOMOCOM
B HHTEp(a3zHOM sizipe. Jyxpomamun u 2cemepoxpomamun. benku XxpomMaTHHa — TUCTOHBI.
Jlunamuka s0epHoti 06010uKU 8 Mumose. HoepHuiti mpancnopm.

Knerounsle BrmoyeHus. CpaBHUTENbHAsS XapaKTEPUCTHKA KIETOK 3YKApUOT
(pacTUTENnBHOM, )KUBOTHOM, TPUOHON).

JleMoHCTpanyu

[Toptpetsi: K.C. MepexkoBckuii, JI. Maprynuc.

Tabnuiet u cxeMbl: «CTpoeHHEe SyKapUOTUYECKOU KIeTKn», « CTpoeHne KUBOTHOM
KIeTkn», «CTpoeHHe pacTUTENbHOM KIETKH», «CTpoeHue MUTOXOHAPUNY», «SAapoy,
«CTpoeHre NPOKAPUOTHYECKOUN KIIETKI.

OOopynoBaHWe: CBETOBOM  MHKPOCKOI,  MHUKpOIIpEnapaTbl  pacTUTEIbHBIX,
YKUBOTHBIX KJIETOK, MUKPOTIPENapaThl OaKTepUATbHBIX KIETOK.

JlabGoparopHas paboTa «M3yueHne cTpoeHuUs KJIETOK Pa3IMUHbIX OPTaHU3MOBY.

[IpakTnyeckas pabora «/3ydeHne cBONCTB KJIETOYHOW MEMOpPaHBD».

JlaGopatopnas  pabora «VccrnegoBanwe — 1uiasMoiM3za M JIETIa3MOJIM3A

B PACTUTCIIbHBIX KICTKaX).
HD&KTHQ@CK&SI pa60Ta «I/I3yqune ABMIKCHHUS HUTOIUIA3MbI B PaCTHUTCIBbHBIX
KIJIICTKax».

Tema 6. O0OMeH BelecTB U NpPeBpalleHUe JHEPIrUU B KJIETKe

AccuMuisiivs U TUCCUMWIALIMA — JBE CTOPOHBbI MeTabosm3ma. Tumbl oOMeHa
BEUIECTB: aBTOTPOQHBIA M TIeTepoTpodHbIA. YdacThe KuUCIOpoJa B OOMEHHBIX
npoueccax. JHepreruueckoe odecrieueHue KieTku: npespaiieHue AT® B 0OMEHHBIX
npoueccax. @OepMEHTAaTUBHBIA XapaKTep peakluil KIETOYHOro MeTabosu3ma.
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depMeHTHI, UX CTpOEHHE, CBOWCTBA U MexaHU3M JeicTBus. Kodepmentsl. Otnuums
dbepMEeHTOB OT HEOpPraHUYeCKuX KaTtanu3aTopoB. benku-aktuBaTtopel u  O€NKH-
WHTUOUTOPBI. 3aBUCUMOCTh CKOPOCTH (DEPMEHTATUBHBIX pEAKIMI OT pa3IuYHBIX
(bhakTOpoB.

[lepBUYHBIN CUHTE3 OPraHUYECKUX BEIIECTB B KiieTKe. DOTOCUHTE3. AHOKCUEHHbILL
U oxcueeHHwll pomocunmes y bakmeputi. Ceemocobuparowjue nuemermsl U NUSMeHmbl
peakyuonno2o yeumpa. Ponb xjoporuactoB B mpoiiecce (porocuHTeza. CeToBas u
TeMHOBas ¢asbl. Domoovixanue, Cs., Cs-u CAM-munwvr pomocunmesa. llponyKTUBHOCTB
dboTtocunTe3a. BiusHue paznuuHbIX (PAKTOpOB Ha CKOPOCTH (DOTOCHMHTE3a. 3HAUCHUE
dboTocuHTE3A.

XemocuHTe3. PazHooOpaszue OpraHu3MOB-XEMOCHUHTETUKOB: HUTPUDHUIIUPYIOIIHE
OakTepuu, >Kele300aKTepuu, CepoOaKTEpHUH, BOJOPOJHBIE OakTepuu. 3HAUYCHUE
XEMOCHHTE3A.

AHaspoOHble opranu3mbl. Buasl Opokenus. I[IpoaykTel OpokeHUS U HX
UCIIOJIb30BAHUE  YEJIOBEKOM.  AHa’pOOHBIE  MHUKPOOPTaHU3MBI ~ KaK  OOBEKTHI
OMOTEXHOJIOTHH B BO30YUTEIN O0JIe3HEH.

AdpoOHBIE OpraHu3Mbl. JTamnbl dHEpreTuyeckoro odbmena. [loaroroBuTenbHBIN
aTan. [ IMKonmu3 — 6ECKUCIOPOJHOE PACUIEIUIEHHE TITHOKO3bI.

buonornueckoe OKHCIEHHWE, WM KIETOYHOE JAbIXaHue. Poiab MUTOXOHIApUU
B TMpolieccax Ouosiorudeckoro okucieHus. [{uknudeckue peakuuu. OKUCIUTEIBHOE
dbochopunupoBanue. Ouepeus membpanno2o cpaduenma npomoros. Cumnmez ATD:
paboma npomonnot AT®-cunma3zwel. [IpeumyniecTBa adpoOHOro MyTH 0OMEHa BEIIECTB
nepea aHa’dpoOHbIM. () PEKTUBHOCTh IHEPTETUYECKOTO OOMEHA.

JeMoHcTpanmun

[Toptpersr: k. Ilpuctmu, K.A. Tumumpszes, C. H. Bunorpauckui,
B. A. Durensrapar, [1. Mutuenn, I'.A. 3aBap3uH.

Tabmuier 1 cxeMbl: «DOTOCHHTE3», «DHEPreTHUecKuii oOMen», «buocuHTes
oenkay, «CtpoeHue hepMeHTay, « XEeMOCUHTE3Y.

OO6opyI0BaHUE. CBETOBOM MHUKPOCKOI, OOOpYAOBaHHME MJii MPUTOTOBIICHUS
MOCTOSTHHBIX ¥ BPEMEHHBIX MUKPOTIPETIapaToOB.

JlaGoparopnas pabora «M3ydeHwe KaTadUTHUECKONH aKTUBHOCTH (DepMEHTOB
(Ha mpuMepe aMuJIa3bl WK KaTaaasbl)».

JlabopatopHas pabota «/3ydeHue pepMEHTaTUBHOTO pacCIICTUICHUS MEPOKCHAA
BOJIOPOJIa B PACTUTEIBHBIX U )KHBOTHBIX KIETKAX).

JlabopaTopnas pabota «CpaBHeHHE MpoiieccoB GOTOCUHTE3a U XEMOCHUHTE3a.

JlabopaTopHas paborta «CpaBHEHHE MTPOIIECCOB OPOKECHUS U TLIXaHUS.

Tema /. HacnencrBenHass uHgopManus u peajn3anus eé B KIeTKe

Peakunn wmartpuyHoro cunresza. I[IpyHIMI KOMIUIEMEHTApHOCTHM B PEAKLMIX
MaTpUYHOTO CHMHTe3a. Peanu3anus HaciaencTBeHHON nHpopmanmu. ['eHeTnyeckuil Ko,
ero csoucrTsa. Tpanckpunuusa — marpuudslii cuaTe3 PHK. [IpuHnmne! Tpanckpununm:
KOMIUIEMEHTAPHOCTD, AHTUIIAPAJUIEIIBHOCT, ACHMMETPUYHOCTbD. Cospesanue
mampuynwvix PHK 6 sykapuomuueckoii kiemxe. Hexooupyrowue PHK.
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Tpancnsuus u e€ sranbl. Yuactue TpancnopTHeix PHK B OGuocuHTe3e Oernka.
VYcnoBust 6uocunrtesa 6enka. KoaupoBanue aMuHOKHUCIIOT. Poiib pubocoM B OMOCUHTE3E
oenka.

Cogpemennvie npeocmaenenusi o cmpoeHuu 2enog. QOpraHuzalus TE€HOMa
y MPOKApUOT W DYKApUOT. Perynsiusi akTUBHOCTHM TE€HOB Yy MpoKapuoT. [ umoresa
onepona (d. XKako6, XK. Mano). Monexkyriapuvlie Mexanusmvl OKCHPECCUU 2eHO8
vy aykapuom. Ponv xpomamuna 6 pecynayuu pabomul cenos. Perynsiusi oOMEHHBIX
npoiieccoB B kieTke. Kietounslit romeocTas.

Bupycel — HekneTouHbsle (OpMBbI KU3HU U OONHMratHele mapasutbl. CTpoeHue
MPOCTBIX W CIIOKHBIX BHPYCOB, PETPOBHUPYCOB, OakTepuodaroB. KusnenHvill yuxi
JIHK-cooeporcawux supycos, PHK-codepocawux supycos, bakmepuoghazos. Obpamuasi
MPAHCKpUnyus, pesepmasa, uHmezpasa.

BupycHbie 3a0osieBaHusi 4enoBeka, KUBOTHBIX, pactenuit. CIIUJ, COVID-19,
COIMAJIBHBIE M MEUIIMHCKHE TTPOOIICMBI.

buoungopmamura: umwmeepayus u ananuz Ooavuiux maccugos («bigdatay)
CMPYKMYPHBIX Ouo02udeckux oawHvlx. Hanomexnonoeuu 6 oOuonoeuu u meouyuHe.
IIpoepammupyemvie hynkyuu denxos. Cnocobsvl 00cmasKu 1ekapcms.

JleMoHCcTpanuu

[Toptpetsr: H.K. Kounbios, JI.11. UBanHOBCKUM.

Tabmuielt 1 cxembl: «buocunte3 Oenkay, «l'eHeTmdeckuit kom», «Bupyceb»,
«baxrepuodarmy».

[Ipaktuyeckas padota «Co3gaHue MOAEIN BUPYCay.

Tema 8. JKu3HeHHBII ITUKJI KJIETKH

Krnerounsiii niuki, ero nepuoas! u perynsius. Uarepdasza u mutos. OcobeHHOCTH
poleccoB, TMpoTekaromux B uHTepdasze. IlloaroroBka KIeTKH K JEJIECHHIO.
[IpecunteTndyeckuii (MOCTMUTOTUYECKUM), CHUHTETUYECKUN U TMOCTCUHTETUYECKUI
(MpeMHUTOTUYECKUI) IEPUOIBI HHTEP(DA3BI.

Marpuunbii  cunte3 JIHK — permmkanms. Ilpuamuner permmkamuu  JTHK:
KOMIUIEMEHTAPHOCTh, MOJIYKOHCEPBATUBHBIN CUHTE3, AHTUNIAPAJUIEIbHOCTh. MEXaHU3M
pemmukanun JJHK. Xpomocombl. CrtpoeHnne xpomocom. Tenomepsl M TenoMepasa.
XpOMOCOMHBII HAOOp KJIETKH — KapuOTUN. JIWMJIOWAHBIA M TarjoOUJIHbIA HaOOpPbHI
xpomocoM. ['omostornuasie Xxpomocomsl. [10710BbIE XPOMOCOMBI.

Jlenenue knetku — MuTo3. CTaiud MUTO3a U TPOUCXOIAIINE B HUX TPOLIECChI. THUIIBI
MuTo3a. Kapnoknnes n nuTokuHes. buonornyeckoe 3HayeHUEe MUTO3A.

Perynsauus MUTOTHYECKOTO LIMKJIA KiIeTKH. [Iporpammupyemast kieroyHasi ruoens —
amnomnTo3.

Knerounoe sapo, XpoMocombl, (yHKIHMOHalbHAs TeHOMUKA. Mexanusmol
npoaughepayuu, oug@eperyuposxu, cmaperus u cubenru kiemok. «L{ugpposas xiemkay —
ouourpopmamuveckue mooeau GyHKYUOHUPOBAHUSL KILEMKU.

JeMoHcTpanyu

Tabmuubl u  cxembl: «KU3HEHHBI 1MWK KIETKW», «Muros», «CtpoeHue
xpomocomy, «Pemmkanus JJHK.

12
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OO6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKpompenapaTtsl: «MHUTO3 B KIeTKax
KOPEIIKa JIYKa».

JlabopaTopHas pabota «M3yueHne XxpoMocoM Ha FOTOBBIX MUKPOTIpENapaTax».

JlabopaTopHas pabora «HaGnrogeHue MuTo3a B KJIeTKaX KOHYMKA KOpEIIKa JyKa
(Ha TOTOBBIX MUKpOIIpEenapaTax ).

Tema 9. CTpoenne u (pyHKIMH OPraHU3MOB

buonornyeckoe pasHooOpasue opranu3MoB. OHOKIETOYHBIC, KOJOHHAJBHEIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.

OCOOEHHOCTH CTPOCHHMS M IKU3HEACATEILHOCTH OJHOKJICTOUYHBIX OPTraHU3MOB.
baktepuu, apxeu, OJHOKJIETOYHBIE TpPUOBI, OJHOKJIETOUYHBIE BOJOPOCIH, APYrUE
npoTUCThI. KOJIOHWAIbHBIE OPTAHU3MBL.

B3anMocBs3p yacTeil MHOTOKJIETOYHOTO OpraHu3Ma. TkaHW, OpraHbl U CUCTEMBI
opranoB. Opranu3m Kak equHoe 1enoe. ['omeocras.

Tkanu pacreHuid. TUIBI pacTUTENBHBIX TKaHEW: oOpa3oBaTelibHAs, MOKPOBHAs,
NpOBOJALIASL, OCHOBHAs, MexaHuyeckasd. (OCOOEHHOCTH CTpPOEHHs, (DYHKIUN W
PACITOJIOKEHUS TKAHEN B OpraHaX PaCTEHHM.

TkaHW JKUBOTHBIX M YEJOBEKA. THUMBI >XUBOTHBIX TKAHEH: SNUTEIAAIbHASA,
COCIMHUTEIbHAS, MbIIIeYHasi, HepBHasA. (OcCOOEHHOCTH CTpoeHus, (QYHKUUNA U
pAacHoJIOKEHUSI TKAHEW B OpraHax KMBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHbple M reHepaTUBHBIE OpraHbl pacTeHnid. Opranbl U CUCTEMBI
OpPraHoB XWBOTHBIX U 4YeIOBEKa. DYHKIIMHA OPraHOB U CUCTEM OpPTaHOB.

Onopa Tena opranu3moB. Kapkac pacrenuii. CkeneTbl OJHOKJIETOYHBIX H
MHOTOKJIETOUYHBIX >KUBOTHBIX. HapyxHbIli U BHyTpeHHU ckeneT. CTpOEHUE U THUIIbI
COEOMHEHUS KOCTEH.

JIBvkeHue OpraHu3MoB. [[BMKEHHE OJTHOKJIETOYHBIX OpPraHU3MOB: aMEOOHMITHOE,
KT'YTUKOBOE, PECHUYHOE. /[BUKEHNE MHOTOKJIETOYHBIX PACTCHUM: TPOIIM3MbI U HACTHUH.
JIBr>keHME MHOTOKJIETOYHBIX JKMBOTHBIX M UeJIOBEKa: MblllleyHas cucteMa. Pediekc.
CkeJeTHbBIE MBIIIIBI ¥ X padoTa.

[Iutanue opranusmoB. IlorjomieHue BOABI, YIJIEKUCIOrO Ta3a U MUHEPAIbHBIX
BEIIECTB pacTeHUsMU. [IuTaHue KUBOTHBIX. BHYTPUMOJIOCTHOE M BHYTPUKIECTOYHOE
nuieBapenue. [Intanne mno3BOHOYHBIX KUBOTHBIX. OTAENbI MUIEBAPUTEIHHOTO TPAKTA.
[TumeBapurenpHbie kKemne3bl. [TumeBapurenbHas cUCTEMa YeJIOBEKA.

Jpixanue opranu3mMoB. JIpixanue pactenuid. J{prxanne xuBoTHBIX. [{uddy3us razos
4yepe3 MOBEPXHOCTh KieTku. KoxkHoe gbpixanue. JlpixarenbHas MoBepxHOCTh. KabepHoe
1 JIETOYHOE AbIXaHue. J[pIXaHne MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA. DBOJIIOIMOHHOE
YCIO0KHEHUE CTPOCHUS JETKUX IT03BOHOYHBIX JKMBOTHBIX. JlpIXareibHas cucTemMa
YyejaoBeKa. MexaHu3M BEHTWIIALMU JIETKUX Yy NOTUI M MICKONMHUTAIOMMX. Perymsamus
neixaHus. JlpixaTeabHbie 00bEMBI.

TpaHcnopT BelIECTB Y OpraHU3MOB. TpaHCIIOPTHBIE CUCTEMBI pacTeHUH. TpaHncopT
BEIIECTB Yy >XKMBOTHBIX. KpoBeHOCHass cucrema u €€ opranbsl. KpoBeHOCHas cucrema
MO3BOHOYHBIX )KMBOTHBIX U uenoBeka. Cep/ie, KpOBEHOCHBIE COCYAbl U KpoBb. Kpyru
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KpOBOOOpaIeHHs. DBOJIOIMOHHBIE YCIOKHEHUS CTPOEHUS KPOBEHOCHOW CHUCTEMBI
MO3BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ perysnus.

Brinenenne y oprann3aMoB. BeiaeneHue y pacteHuil. BeiaeneHue y sKUBOTHBIX.
CoxkpatutenbHble Bakyonau. Opranbl BoiaeneHus. OuiabTpaius, cekpenus U oopaTHoOe
BCACBIBAHHE KaK MEXaHW3Mbl pabOThl OpPraHoB BbiaesieHHsA. CBS3b IOJIOCTH Tela
C KPOBEHOCHOM W BBIICIUTEIBHON CHCTEMAMU. BBIIEICHNE Y TO3BOHOYHBIX KUBOTHBIX
u uenoBeka. [louku. Ctpoenue u QpyHkipoHupoBanue Hedpona. OOpazoBaHHE MOYH Y
YEJ0BEKa.

3amura y Opranu3MoB. 3aniuTa y OJHOKIETOYHBIX OpraHu3MoB. Criopsl OaKTepHii
Y LHUCThl MPOCTEUIIMX. 3allliTa Y MHOTOKJIETOUHbIX pacteHuid. Kyrtukyna. Cpencrsa
MMaCCUBHON U XUMHUYECKON 3aIUTEI. OUTOHIIUIEI.

3amurTa y MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpOBBI M WX NpOM3BOAHBIE. 3aluTa
opranuszma ot Oozne3Held. IMmyHHas cucteMa 4denoBeka. KIeTouHbIl U rymMopaIbHBIM
UMMYHUTET. BpoXnéHupiii U npuoOpeTéHHbl crnenupuueckuii uMMyHuTeT. Teopus
KJIOHaJIbHO-celekTuBHOrO uMmmyHutera (II. Opmaux, ®.M. bepuer, C. Tonerasa).
BocnanurenbHble OTBETHI OpPraHU3MOB. Poyib BpOXKJIEHHOTO UMMYHHUTETA B Pa3BUTHU
CUCTEMHBIX 3a00J1€BaHUM.

PaznpaxumMocCTh U peryisuus y OpraHu3MoB. Pa3apakumMoCTh y OJHOKIETOYHBIX
oprann3MoB. Takcucel. Pa3npaxnuMocTs U peryisinus y pacteHnid. PocToBble BemecTsa
Y X 3HAYCHHUE.

HepBHas cuctema u pediekTopHast peryssiius y >kuBoTHbIX. HepBHast cucrema u eé
OTZEJbl. DBOJIOUUOHHOE YCIO0KHEHHWE CTPOCHHMS HEPBHOW CHUCTEMBI Y JKMBOTHBIX.
OTaenbl TOJIOBHOTO MO3Ta MO3BOHOYHBIX KUBOTHBIX. Peduiekc u peduektopHas ayra.
be3ycioBHbIE U YCIOBHBIE pe(IIEKCHI.

I'ymopanbHas peryisius 1 3HAOKPUHHAsA CUCTEMA JKMBOTHBIX U YelIoBeKa. JKenessl
SHJIOKPUHHOM CHUCTEMBI U UX TOPMOHBI. JlelcTBME TOPMOHOB. B3anMOCBs3b HEPBHOU U
SHJOKPUHHOM cucteM. [ unoranamo-runoduszapHas Cuctema.

JleMoHCTpanyu

[Toptper: N.I1. [1aBnoB.

Tabmuubr u  cxembl: «OJHOKJIETOYHBIE BOAOPOCTH», «MHOTOKIETOUYHbIE
BOJIOpocCn», «baktepuny, «IIpocreimmey, «Opranbl IBETKOBBIX paCTEHUI», «CUCTEMBI
OpraHOB TO3BOHOYHBIX JKHWBOTHBIX», «BHYTpeHHee cTpoeHne HaceKoMbIX», «TkaHu
pactenuity, «KopHeBbie cuctembl», «CtpoeHue creds», «CTpoeHHE JHCTOBOM
IJJACTUHKWY, « TKaHU KUBOTHBIX», «CKeneT uenoBekay, «lIumeBaputenpHas cuctemMay,
«KpoBeHocHas cucremay», «/lpixarenpHas cucrema», «HepBHas cuctema», «Koxay,
«MpbllieuHast cucremMa», «BplaenuTenpHas CHCTEMa», «JHIOKPHUHHAS CHUCTEMAay,
«Ctpoenne Mbpiup», «MMMmyHuTeT», «KumeuyHonosocTHele», «(CxeMa NUTaHUS
pactenunit», «KpoBeHOCHbIE CUCTEMBI MO3BOHOYHBIX KUBOTHBIX», « CTPOCHUE TUAPHIY,
«CTtpoeHnue mianapun», « BHyTpeHHee CTpOCHHE JOKIEBOT0 yepBs», «HepBHasa cucrema
peiO», «HepBHas cucrema sarymkm», «HepBHas cucTeMa TPECMBIKAIOIIAXCS,
«Hepsnas cucrema ntuny, «HepBHas cucrema mitekonuraromnx», «HepBHas cucrema
yesioBekay, «Peduekcy.
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OO0opynoBaHme: CBETOBOW MHUKPOCKOI, MHKPOMpENapaThl  OJHOKJICTOYHBIX
OpraHW3MOB, MUKPOIIPENAPAThl TKAHEHN, PAKOBUHBI MOJUTIOCKOB, KOJUIEKIIUA HACEKOMBIX,
UTJIOKOXKUX, KUBBIE IK3EMIULSIPbl KOMHATHBIX pacTeHUl, repbdapuu pacTeHU pa3HBIX
OTZEJIOB, BJIAXKHBIE IIPENapaThl JKUBOTHBIX, CKEJIEThl IMO3BOHOYHBIX, KOJUICKIUU
0ECIO3BOHOYHBIX KMUBOTHBIX, CKEJIET 4YeJIOBEKa, O0OpYyIOBAaHHME JUIsl JIEMOHCTpPALIMH
MOYBEHHOT'O W BO3AYIIHOTO MUTAHUS PACTCHUH, pacillelieHus Kpaxmana U OelIKoB MoJy
nercTBUeM (PEpMEHTOB, 00OPYIOBAaHME ISl JEMOHCTPALMUA OMNBITOB IO W3MEPEHHIO
KW3HEHHON €MKOCTH JIETKUX, MEXaHU3Ma JbIXaTeJIbHBIX IBMKEHUN, MOJIETU TOJIOBHOTO
MO3ra Pa3JIMYHbIX )KUBOTHBIX.

JlaGoparopHas paboTta «/3ydeHue TkaHeH pacTEeHUI.

JlabopaTopHas pabota «/3ydyeHne TkaHel >KUBOTHBIX).

JlabopaTopHas pabota «M3yueHne opraHoB IIBETKOBOT'O PACTCHHUSI.

Tema 10. PasmMHokeHUe U pa3BUTHE OPTraHU3MOB

@opMbI pa3MHOXKEHUSI OPraHU3MOB: Oecrosoe (BKIII0Yas BEreTaTUBHOE) U MOJIOBOE.
Bunpr Oecrnoioro  pa3MHOMKEHHSA: [OYKOBAaHUE, CHOPYJALMS, (QparMeHTauus,
KJIOHUPOBAaHHUE.

[TomoBoe pazmuoxkenue. [lomoBbie kneTku, unu rametel. Menos. Ctaanu Menosa.
[loBenenne xpomocom B Menose. KpoccuHrosep. brmonornueckuit CMbICT MeH03a U
ITOJIOBOTO Iporecca. Meno3 u ero MecTo B )KU3HEHHOM LIUKIIE OPTaHU3MOB.

[Ipen3zaponpimeBoe pas3Butue. ['ameroreHe3 y KUBOTHBIX. [loJIOBBIE JKene3bl.
OOpaszoBaHue W pa3BUTHE NOJOBBIX KieToK. Crepmartorene3 u ooreHes. CTpoeHue
MOJIOBBIX KJIETOK.

OnionoTBOpeHHEe W AMOPHUOHAIBHOE  Pa3BUTHE  JKUBOTHBIX.  CrHocoObI
OIUIOIOTBOPEHMS: HApy ) HOE, BHyTpeHHee. [lapTeHorenes.

NHauBuyalbHOE pa3BUTUE OPraHU3MOB (OHTOTE€HE3). OMOPHOJIOTHS — HayKa
O pa3BUTUU OpPraHU3MOB. Mopgozcenes — oOna u3 enaguvix npooIeM SMOPUOTOSUU.
Konyenyua mopgozenos u mooenu mopgoeeneza. Cragum smMOpuoreHe3a >KMBOTHBIX
(Ha mpumepe nsarymku). JpoGnenue. Tumbl apobOnenus. /[lemepmunupoganunoe u
HedepMuHuposartoe opooaenue. bracmyna, munvi 61acmyn. OcoOEHHOCTH APOOIICHUS
MJIEKOTIUTAIOMIUX. 3apOAbIIIEBbIC JIUCTKU (TacTpyJisiius). 3aKiaJKa OpraHOB U TKaHEN U3
3apOJIBIIIEBBIX JINCTKOB. B3anMHOE BIMSHUE 4YacTe pa3BHUBAIOIIETOCS 3apojbllia
(oMOpuoHaIbHAsT MHAYKIMS). 3aKiiajgka TUIaHa CTPOCHHS KUBOTHOTO KakK pe3yJbTar
HMEpapXUUYECKUX B3aWMOJICHCTBHUI TeHOB. BrnusHue Ha 5SMOpHOHAIBHOE pa3BUTHE
pa3sTUYHBIX (PAKTOPOB OKPYKAIOIIEH CPEIIBI.

Poct u passutue x)xuBoTHBIX. [locTamOpuonanbubiii iepuo. [Ipsmoe u HenpsMoe
passutne. Pa3Butne ¢ Mmeramop$ho3oM y OECIIO3BOHOUYHBIX U TIO3BOHOYHBIX KUBOTHBIX.
buonornueckoe 3HaYeHUE MPSIMOTO W HEOPSIMOTO Pa3BUTHUS, UX PACHPOCTPAHECHHE
B ripupojie. Tumsl pocTa ;kMBOTHBIX. DAKTOPHI PETYISALUHA POCTA KUBOTHBIX U YETIOBEKA.
Craauu nocTASMOPHOHAIEHOTO Pa3BUTHS Y )KUBOTHBIX U uesoBeka. [lepnoabl oHTOreHes3a
yenoBeka. CTapeHne U CMEPTh Kak OMOJIOTUYECKUE TIPOIECCHI.

Pa3zmuoxxeHue u pasButue pacrenuid. ['amerodut u ciopodur. Meio3 B ;KU3HEHHOM
nukie pacrenuii. OOpazoBaHue crop B Iporiecce meios3a. ['ameToreHes y pacTeHUM.
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OIU10I0TBOPEHUE U PA3BUTHE PACTUTEIBHBIX OPTaHU3MOB. J[BOWHOE OIJIOAOTBOPEHUE
y IIBETKOBBIX pacTeHui. OOpa3oBaHUE U pa3BUTHE CEMCHH.

MexaHu3MBbl PETyIsIIUA OHTOTE€HE3a Y PACTEHUN U )KUBOTHBIX.

JleMoHCTpanuu

[Toptpetsr: C.I'. Hapamun, X. IlIneman.

Tabmumet u  cxembl: «BereratuBHOe pasMHOkeHHE», «Tumbl 0Oecrmosoro
pa3MHOXeHUs», «Pa3MHOXEHHE XJIAMUIAOMOHAAb», «Pa3MHOXEHHE HBIJICHBDY,
«Pa3MHOXeHue ruapb», «Meio3», «Xpomocombl», «l'ameTorenes», «CTpoeHue

SULIEKIIETKY U criepMaTo3onia», « OCHOBHbBIE CTaJUu OHTOreHe3ay, «[IpsiMoe u Henpsimoe
pa3Butue», «Pa3BuTHEe ManucCKoro xyka», «Pazsutue capanum», «Pa3BUTHE JIATYIIKNY,
«JIBOMHOE OMJIOIOTBOPEHUE Y IIBETKOBBIX pacTeHU», « CTPOEHUE CEMSH OJTHOIOJIbHBIX
Y JIBYJIOJBHBIX PACTCHUN», «KU3HEHHBIN UK MOPCKOM KamyCThD, « KM3HEHHBIN LUK
MXxa», « KHU3HEHHBIN UKJT TAaNIOPOTHUKA», «  KM3HEHHBIN LIUKIJI COCHBDY.

OO6opynoBaHKe: CBETOBOM MHKPOCKON, MHUKPOIpPENapaTbl SUIEKICTOK |
CIIEpMAaTO30U1I0B, MOJENb «L MK pa3BUTHS JISATYIIKI.

JlabopaTopHas pabora «V3ydyeHwe CTpPOEHHsI NOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKpoHpenapaTax».

[IpakTuyeckas pabotra «BbisiBIEHHWE TPU3HAKOB  CXOJCTBA  3apojblIeH
MMO3BOHOYHBIX KUBOTHBIX).

JlabGoparopHas pabota «CTpoeHHe OPraHOB Pa3MHOKEHUS BBICIITUX PACTEHUI.

Tema 11. 'eHeTHKa — HAYKA 0 HACJIECTBEHHOCTH ¥ U3MEHYUBOCTH OPraHU3MOB

Wcropust craHOBIEHUS U Pa3BUTHA TEHETUKW Kak Hayku. Padoter I'. Mennens,
I'. ne ®puza, T. Moprana. Posib 0Te4eCTBEHHBIX YUEHBIX B PA3BUTUU I'€HETUKH. PabOThI
H.K. KonsuoBa, H.M. Basumoa, A.H. beno3zepckoro, I'.Jl. Kapneuenko,
10.A. ®unmumnuenko, H.B. Tumodeepa-PecoBckoro.

OCHOBHBIE TEHETUYECKUE TIOHSATHUS U CHUMBOJIBI. [ OMOJIOTHYHBIE XPOMOCOMBI,
aJieNIbHbIC T€HbI, aIbTEPHATUBHBIE TPU3HAKH, TOMUHAHTHBIN U PEILIECCUBHBIN IPU3HAK,
TOMO3HT0Ta, TETEPO3Ur0Ta, YUCTasl JUHUS, THOpUILI, TeHOTun, (perorurn. OCHOBHbBIC
METOJbl ~ TE€HETUKW:  T'HOPUIOJOTUYECKUM,  ITUTOJIOTHYECKHM,  MOJIEKYJSIPHO-
TEHETUYECKU .

JleMoHcTpanmu

[Toptpetsr: I'. Mennens, I'. ne @pus, T. Mopran, H.K. Konbsios, H.M. Basuiios,
A.H. benozepckuit, I'.J[. Kapnieuerko, 10.A. ®unumyenko, H.B. Tumodeen-PecoBckmuii.

Tabnuiel 1 cxembl: «MeTo bl TeHETUKUY, «CXEeMbI CKPEIIUBAHUS.

JlabGoparopHas padoTta «JIpo3oduia kak 00bEKT TeHETUYECKUX UCCIETOBAHUIN.

Tema 12. 3aK0oHOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpuanoe ckpemuBanue. [lepBolit 3aKkoH MeHuens — 3akoH e€AMHO00pa3us
ruOpuoB nepBoro nokoneHus. [Ipasuno gomunupoBanusa. Bropoit 3akon Mennens —
3aKOH pacHIeTUICHHWs] TMPU3HAKOB. [luTonmornueckne OCHOBBI ~MOHOTHOPHIHOTO
CKpemuBaHus. [ umnore3a 4yucToThl raMer.
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AHammsupyroniee ckpemuBaHue. [IpoMexyTodHBIM XapakTep HacJeIOBaHHUs.
Pacmieruienre npru3HakoB MpY HEMTOJHOM JOMUHUPOBAHUU.

HurnOpuaHoe ckpemmBaHue. TpeTuil 3akoH MeHaenss — 3aKOH HE3aBHCHMOIO
HacJIeJOBaHMsI MPU3HAKOB. [{uTOI0rNYecKre OCHOBBI IUTHOPUAHOTO CKPEIIUBAHHUS.

CuermsieHHoe HacnenoBanue mpu3HakoB. Pabotrer T. Moprana. CremieHHOe
HACJIEI0BAHUE T€HOB, HAPYIICHHUE CLEIUICHUS MEXKIy I'eHaMH. XPOMOCOMHAsI TEOpUs
HACJIEICTBEHHOCTH.

I'enetnka mnona. XpoOMOCOMHBIM MEXaHHU3M OINpEIEICHUS IoJIa. AyTOCOMBI U
IIOJIOBBIE  XpOMOCOMBI. ['OMOramMeTHelii M reTeporameTHeld moj. ['eHeTnueckas
CTPYKTYpa IIOJIOBBIX XpoMocoM. HacnenoBanue nmpu3HakoB, CHETJIEHHBIX C ITOJIOM.

I'enoTun kak nenoctHas cucrema. [nerorponus — MHOKECTBEHHOE JEHCTBUE I'eHA.
MHOX€eCTBEHHBIN AJUICIIU3M. B3anmoneiictBue HEAJUIECIIBHBIX TCHOB.
Kommnementaprnocts. Onucras. [lomumepns.

['eHeTHUECKUIT KOHTPOJIb PAa3BUTHS PACTEHUM, KMBOTHBIX M YEJIOBEKa, & TAKKe
(U3HOIOTMYECKUX MPOLECCOB, MOBEIEHUS U KOTHUTUBHBIX (pyHKUMU. ['eHeTnueckue
MEXaHU3Mbl CUMOHMOI€HE3a, MEXaHU3Mbl B3aUMOJIECHCTBUS «XO3MMH — IMapasuT» U

«XO35IMH — MHKpPOOMOM». ['@HETHMYEeCKHE acCIeKThl KOHTPOJsS U H3MCHCHUS
HACJIEJICTBEHHOW MH(GOPMAIIMU B IOKOJICHUSX KJIETOK U OPraHU3MOB.
JleMoHCTpanuu

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

Tabmuubr u cxembl: «llepBbiii U BTOpoM 3akoHbl Mennens», «Tperuii 3aKoH
Mennens», «AHanu3upymrouee CkpemurBaHue», «HemomHoe moMuHHpOBaHUEY,
«CrersieHHOE Hacle0BaHue MPU3HAKOB y 1po30¢uibl», «['eneTnka monay, «Kapuorun
yenoBekay, «Kapuotun npozoduiiby, «Kapuotun nTuie», «MHOXKECTBEHHbBIN
aJIean3mMy, «B3auMoaecTBue TEHOBY.

OO6opynoBaHue: MOJENb sl AEMOHCTpPAlMU 3aKOHOB €IMHO00pa3usi TMOpUIOB
IIEPBOrO MOKOJICHUSI M PACUICIUIEHUS MPU3HAKOB, MOJEIb I JEMOHCTpALHA 3aKOHA
HE3aBUCHUMOTO HACJIEAOBAHUS MPU3HAKOB, MOJEIb ISl AEMOHCTPAUMU CUEILUIEHHOTO
HACJIeI0BAHUSI PU3HAKOB, CBETOBOI MUKPOCKOM, MUKpoIrpenapart: «Ipozoduiiay.

[IpakTuueckas pabora «M3yueHue pe3ysbTaTOB MOHOTMOPHUIIHOTO CKPEIIMBAHUS
y Ip030hUITBD».

[IpakTtuueckass pabora «l3ydeHuwe pe3ynbTaToOB IUTHOPUIHOTO CKpPEIIUBAHUS
y Ip030hUIBD».

Tema 13. 3akoHOMEepPHOCTH U3MEHYMBOCTH

B3aumopeiictBue reHotuna u  cpeapl npu  GopmupoBaHMH  (DEHOTHIIA.
N3MeHunBOCTh TIpU3HAKOB. KayecTBEHHbIE M KOJIWYECTBEHHBIC MNpPU3HAKU. Buubl
VM3MEHUYMBOCTH: HEHACIIEACTBEHHAS U HACIICICTBCHHAS.

MoaudukanmonHas  U3MEHYMBOCTh. Ponb  cpeabl B (pOpMHUPOBAHUU
MOAM(PUKAIMOHHON H3MeHuuBOCTH. Hopma peakiuu npusHaka. BapuanuoHHbId psin
u BapuanuvoHHas kpuBas (B. Horanncen). CpoiicTBa Moau(UKAIIMOHHON
U3MEHYHMBOCTH.
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I'enoTMnIMYeckas U3MEHUYNBOCTh. CBOMCTBA TEHOTUIUYECKONM U3MEHYMBOCTHU. Bub
TEHOTUITNYECKON N3MEHYMBOCTU: KOMOMHATUBHAS, MyTAal[MOHHASI.

KomOuHaTtuBHass u3MEeHUYMBOCTb. Mei0o3 H TOJIOBOM TpollecC — OCHOBA
KOMOMHATUBHOW W3MEHUYMBOCTU. PoJIb KOMOWHATMBHOW HW3MEHYMBOCTU B CO3JaHUU
TEHETUYECKOT0 Pa3HO00pa3us B Mpeiesiax OJHOTO BU/IA.

MyTannoHHass ”3BMEHYUBOCTh. BU/IbI MyTaluii: TEHHBIE, XPOMOCOMHBIE, TCHOMHBIE.
CrnoHTaHHbIE ¥ UHAYLIUPOBAHHBIE MYTAIUU. SII€pHBIE U HUTOIUIA3MATUYECKUE MYTALIUH.
Comarnueckue ¥ 1osioBble MyTanuu. [[puurHbl BO3HUKHOBEHUS MyTauuid. MyTareHsl u
UX BIUSHHE HA OPraHW3Mbl. 3aKOHOMEPHOCTH MYTAIMOHHOTO IIpolecca. 3aKOH
TOMOJIOTMYECKUX PSJIOB B HacieAcTBeHHoU n3MeHunBocty (H.W. BaBunos). Buesnepuas
M3MEHUYUBOCTh U HACIIEICTBEHHOCTb.

Onucenemura u 3MUEHOMUKA, POJIb INUSEHEMUYECKUX PAKmMOopo8 8 HAC1e0 08aAHUU
U USMEHYUBOCMU YeHOMUNUYECKUX NPUSHAKOSB Y OP2AHUIMO8.

JleMoHCTpanyu

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

Tabnuibl 1 cxeMbl: «Bupl U3MEHYMBOCTHY, «MoaudukamoHHas U3MEHYUBOCThY,
«KomOMHaTBHAs WM3MEHUUBOCTB», «Meio3y, «OmiogorBopeHue», «l'eHeTnueckue
3a00JIeBaHUs YeJIOBeKa», « BUIbI MyTaIiuity.

OO6opyioBaHue: KUBbIE U TepOapHbIE YK3EMIUIAPbl KOMHATHBIX PACTEHUN, PUCYHKH
(dboTorpadun) )KMBOTHBIX C Pa3IMUYHBIMU BUIAMU U3MEHYMBOCTH.

JlabopaTtopHas pabora «MccienoBaHue 3aKOHOMEPHOCTEH MOIUGMUKAITMOHHON
M3MEHUYMBOCTH. [locTpoeHrE BapHallMOHHOTO psijia U BAPUAIMOHHOW KPUBOM.

[TpakTuyeckas pabota «MyTanuu y 1po30(huiibl (Ha FOTOBBIX MUKPOMpPENapaTax ).

Tema 14. 'eHeTHKa YesI0BEKA

Kapuotun 4enoseka. MexayHapogHas IporpaMma HCCIENOBaHHWS TIE€HOMa
yejgoBeka. MeToJbl M3yUeHHs] TeHETHKU 4YeJIOBEKa: I'eHeaJOTHMUeCKUi, OJIM3HEIOBbIH,
HUTOTCHETUYECKUW, TOMYISIHUOHHO-CTATUCTUYECKUAN, MOJIEKYJISIPHO-TEHETUYECKUM.
CoBpeMEHHOE  OMNpENEIICHUE  TEHOTHUIIA:  IOJHONEHOMHOE  CEKBEHHUPOBAHUE,
TEHOTUIIMPOBaHME, B TOM uncie ¢ nomoupto II[[P-ananus3a. HacmencrBeHHbie
3a00JyieBaHUsl 4YeJioBeKa. ['€HHbIE W XPOMOCOMHBIE Oo0Jie3HHM 4eyoBeka. bose3sHu
C HACJICJACTBEHHOM MPEAPACTIONOKEHHOCThIO. 3HAYEHUE MEIUIMHCKON TE€HETHKU
B MPEJOTBPALLCHUM U JICYEHUU TEHETHUYECKUX 3a00JieBaHWM uenoBeka. Menuko-
F€HETUYECKOE KOHCYIbTUpOBaHUE. (CTBOJIOBbIE KJIETKU. [IOHSITHE «TrE€HETHUYECKOIrOo
rpy3a». DTUUYECKHE AaCIeKThl UCCIEAOBAaHUM B OOJIACTU PENAKTUPOBAHUSI T'€HOMA H
CTBOJIOBBIX KJIETOK.

I'enetnueckue  (akTOphl  TOBBIIMIEHHOW  YYBCTBUTEIBHOCTH  4YeJOBEKa
K (Qu3MuecKkoMy M XHMHYECKOMY 3arpsi3HEHUIO OKpYyXaroliedl cpenbl. ['eHeTudeckas
MPEIPACTIOIOKEHHOCTD YEJIOBEKA K MATOJIOTUSM.

JleMoHcTpanmmn

Tabmupelr m cxembl: «Kapuorun yenoBeka», «MeToapl M3y4E€HHsS TIE€HETHKU
4yenoBekay, «I eHeTnueckue 3a00JIeBaHMsI YETIOBEKAY.

[Ipaktuueckas pabora «CocTaBiaeHUE U aHATA3 POIOCIOBHOMI.
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Tema 15. Cesiekniusi OpraHusMoB

JlomecTuKanus W CeJIeKIUs. 3apoKJACHUE CEJEKIMU W JOMECTHUKAIUU. YUEHUe
H.U. BaBunosa o lleHTpax mpoUCXOXKIEHUS U MHOTO0OOpa3usi KyJIbTYPHBIX PACTEHUM.
Ponp cenekiuu B CO3MaHUU COPTOB pacTeHUM W TMOpoJ KuUBOTHbIX. CopT, mopoja,
mTaMM. 3aKOH TOMOJIOTUYECKMX PAIOB B  HACJIEACTBEHHOW HW3MEHYMBOCTH
H.W. BaBunosa, ero 3HaueHue IJis CEICKIIMOHHON pabOTHI.

Metoael  cenekuMoHHOW paboTel. MCKycCTBeHHBI OTOOp: MaccoBBI U
WHIUBUTyaTbHBINA. DTanbl KOMOWHAIIMOHHOM celleKnuu. VcrbITaHue Mpon3BOIUTENNCH
10 NOTOMCTBY. OTOOp IO TE€HOTHUITY C MTOMOILBIO OLIEHKU (PEHOTHUIIa IOTOMCTBA U OTOOP
10 TEHOTHUITY ¢ momoibio ananuza JIHK.

NckyccTBEHHBIN MyTareHe3 Kak METOJl CeNEKIIMOHHON paboThl. PanuaniMoHHbINA U
XUMHUYECKUNA MyTareHe3 Kak MCTOYHUK MYTAllui y KYJbTYPHBIX (POpPM OpPraHu3MOB.
Hcnonb3oBaHne TEHOMHOTO pEIaKTUPOBaHMS U MeToJ0B pexomOuHaHTHBIX JIHK
JUISL TIOJTYYEHHUSI HCXOJJHOTO MaTepualia Jjisl CEJIEKIUU.

[Tonyyenue nosnurmionnoB. BHyTpuBHioBas rubpuauszanus. bau3kopoacTBEHHOE
CKpelniuBaHue, win uHOpuauHr. HepoacTBeHHOE CKpeluBaHHWe, WIM ayTOPUIUHT.
['eTepo3uc u ero nmpuuuHbl. Mcnonp3oBaHue retepo3uca B cenekuuu. OtnanéHHas
rubpuauzanus. llpeomonenue Oecrioaust MEXBUIIOBBIX TUOpUIOB. JloCTKeHUs
CEJIEKIIMYU PACTECHUM U KUBOTHBIX. « 3€1E€HAA PEGOIOYUSLY.

CoxpaHeHHE U U3Y4YEHUE TEHETUYECKHX PECYpPCOB KYJIbTYPHBIX PACTEHUH M HX
JTUKUX POJUYEH JUIsl CO3JaHUS HOBBIX COPTOB U THOPHUIOB CEIHCKOXO3SHCTBEHHBIX
KYJIbTyp. H3yuenue, coxpaneHue u yYnpaeieHue 2eHemuyeckuMu pecypcamu
CeNbCKOXO3AUCMBEHHVIX U NPOMBICAOBLIX — JHCUBOMHBIX 8  YeNAX  VIYYUleHUs
cyuecmeyrowux U Cco30aHusi HOBbIX NOpPOO0, JUHUL U KPOCCO8, 6 MOM YUcCTe
C NpUMeHeHUeM COBPEMEHHbIX Memo008 HAYUYHLIX UCCIe008AHUL, Nepedosblx uoeu u
NepCneKmuBHbIX MexHoI02Ul.

JleMoHCTpanyu

[Toptpersr: H.W. Basuiios, 11.B. Muuypun, I'.Jl. Kapnieuenko, I1.I1. JlykbsiHeHko,
b.JI. Acraypos, H. bopnoyr, /I.K. bensies.

Tabmuiel U cxembl: «L{eHTpbl MPOUCXOXKACHUS W MHOT0OOpasusi KYJIbTYPHBIX
pacTeHui», «3aKOH TOMOJIOTMYECKHMX PSJOB B HACJIEACTBEHHOW W3MEHYMBOCTI,
«Metoppl cenekumny, «Otnanénnas rudpuanzanus», «KMyrareHesy.

JlabopaTopHas pabota «M3ydeHue COpPTOB KYyJbTYPHBIX PACTEHUH U TOPOJ
JIOMAITHUX KUBOTHBIX).

JlaGopartopHas padota «3ydeHre MeTo10B CENEeKIIMH PACTCHUI.

IIpakTuyeckas pabora «IIpuBuBKa pacTeHuR».

Okckypeust «OCHOBHBIE METOABl M JIOCTHIKEHHSI CEJIEKUMU PpPACTEHUH H
KUBOTHBIX (Ha CEJEKIMOHHYIO CTaHIMIO, IJIEMEHHYIO (pepMy, COPTOMCIBITATEIbHBIN
Yy4acTOK, B TEIUIMYHOE XO3SIIICTBO, B JAOOPATOPHIO arpOyHUBEPCUTETA WJIM HAYYHOTO

LEHTPa)».
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Tema 16. BuoTexHo/I0rUsI U CHHTeTHYeCKAas1 OHOJI0TUA

OOBEKTHI, UCIIOIB3YEMBIE B OMOTEXHOJIOT UM, — KIETOUYHBIE U TKAHEBBIE KYJbTYPBI,
MUKpPOOPTaHU3MBI, HX XapakTepucTuka. TpaguunoHHas OMOTEXHOJIOTUS: XJIe0ONeUeHuE,
MOJy4YE€HUE KHUCIOMOJIOYHBIX IPOAYKTOB, BUHOAEINE. MHUKPOOMOIOTHUYECKUIM CHHTE3.
OOBeKTHl MUKPOOMONIOTHYECKUX TexHoJoruil. [Ipon3BoacTBO Oenka, aMUHOKHCIOT U
BUTaMUHOB.

Co3aHre TEXHOJOTMH W HMHCTPYMEHTOB ILEJICHAIPABICHHOIO W3MEHEHUS W
KOHCTPYHPOBAHUSI T€HOMOB C LEIBIO IIOJIYYEHHUS OPraHM3MOB M HX KOMIIOHEHTOB,
COJEpIKaIMX HE BCTPEUAIOIIUECS B IPUPOI€ OMOCUHTETUUECKUE ITYTH.

Knerounas wumxkenepusa. Meroasl KynbTypbl KIETOK M TKaHEHW pACTECHUM H
#KUBOTHBIX. Kprobanku. Comarnyeckass ruOpuau3anus 1 cCOMaTHUECKUd IMOpPHOTeHe3.
Hcnonp3oBaHue TramiOuIOB B CEIEKUUU PACTeHHUU. [lonyuenue MOHOKIOHANbHBIX
anmumern. Hcnonvzoeanue MOHOKIOHATbHBIX U NONUKIOHANLHLIX AHMUMeN 8 MeOuyuHe.
M cKycCTBEHHOE OIUIONOTBOPEHHE. PEKOHCTpYKIMS SIMIEKIECTOK W KIOHMPOBAaHUE
KUBOTHBIX. MeToJ TpaHCIUIAHTALlMK SIAEp KIETOK. TexnHonozuu 0300po6nenus,
KYIbMUBUPOBAHUA U MUKPOKIIOHANbHO20 — PA3ZMHONCEHUS  CEeNbCKOXO3AUCTNEEHHbIX
KYAbmyp.

XpoMOcOMHass W TeHHas WHKeHepus. VICKyCCTBEHHBIH CHHTE3 TE€Ha W
koHcTpyupoBanue pekomOuHantHbiXx JIHK. Cozoanue mpanceennvix opeanuzmos.
JlocTrxkeHns M MEepPCIEeKTUBBI XPOMOCOMHOM M T€HHOM MHYKEHEPHUH. JKOJIOTUYECKHE U
TUYECKUE TPOOIEMbI TEHHOW UHKEHEPHUHU.

Memuuunckue  OuotexHosnoruu.  IloctreHomHass  mudpoBas — MeaUIMHA.
[TIIP-muarsocTrka. MeTaOOJIOMHBIM aHaIu3, TEHOIICHTPHYECKUM aHalu3 IpoTeoma
YeJIoBeKa I OLEHKU COCTOSIHUS €ro 340pOBbs. VCIonb30BaHME CTBOJOBBIX KIETOK.
TapreTnas Tepanus paka. 3D-6uonmxenepus st pa3padoTku GyHIaMEHTaIbHBIX OCHOB
MEIUIUHCKUX TEXHOJIOTHH, CO3JaHUsI KOMIUIEKCHBIX TKAHEW COYETaHHEM TEXHOJOTHi
TpEXMEPHOTO  OWONpPUHTUMHTa U cKadonauHra  aiasg  pelieHus  3aaad
MEPCOHATU3UPOBAHHON METULIVHBI.

CoznaHne BEKTOPHBIX BAaKIUH C LENbI0 0OecreueHus: KOMOMHUPOBAHHOM 3allIUTHI
OoT  BO3OyauTeNen OPBU, YCTaHOBJICHUE MOJIEKYJIIDHBIX ~ MEXaHU3MOB
¢dbynkunonupoanusi PHK-copepkammx BUPYCOB, BBI3BIBAIOIIMX OCO00 OMAacCHBIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JleMoHcTpanyu

Tabmuubl u  cxembl: «Mcmonb30BaHME MUKPOOPTaHU3MOB B MPOMBIIIJICHHOM
IIPOU3BOACTBEY, «KeTouHas nHKeHepus», «I eHHass HHXKEHEepUsD».

JlaGoparopHas pabdota «l3ydyenrne o0bEeKTOB OUMOTEXHOIOTUN.
[IpakTnueckas padota «IloxydeHre MOTOYHOKHUCIBIX TPOTYKTOB.
Okckypeus  «buotexHonmormsi —  BakHeHIIas — MPOW3BOAMUTEIbHAS  CHIA

COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE TTPOU3BOICTBO).
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11 KJIACC

Tema 1. 3apo:knenue u pa3BuTHE 3BOJIOLMOHHBIX NPEeJCTABJICHUNA B OM0JI0THHI

OpomounonHasa Teopus Y. [lapBuna. IIpeanocsliku BO3HUKHOBEHUS JapBUHUA3MA.
JKnsHp 1 HayuHas nearenpHocTh Y. JlapBuHa.

JBuKymue cuibl 3BoJOLMKA BUIOB 1o Y. JlapBuHy (BBICOKAasi MHTEHCHUBHOCTH
Pa3MHOKEHHUsI OPTraHU3MOB, HACJIEICTBEHHAS! N3MEHUHMBOCTh, 0Oph0a 3a CyIeCTBOBaHHE,
€CTECTBEHHBII U UCKYCCTBEHHBIN 0TOOP).

Odopmiieane cuaTeTHUecKOi Teopuu 3Bomonuu (CTD). HelTpambHas Teopus
sBosmoLMU. COBpEMEHHAs 3BOJIIOLIMOHHAA OUOJIOTUS. 3HAYEHHUE IBOJIFOIMOHHON TEOPHH
B (hOpPMHUPOBAHUU €CTECTBEHHO-HAYYHOU KapTUHBI MUpA.

JleMoHCcTpanuu

IToptpetsl: Apucrorens, K. JIuanen, JK.b. Jlamapk, 3.0K. Cent-Unep, XK. Krosbe,
Y. dapsuHn, C.C. YerBepukos, N.W. [lImansraysen, x. Xonneiin, /I.K. benses.

Tabmuupl n cxembl: «CucreMa xuodd npuponsl (mo K. Jlunuero)», «JlectHuna
XUBbIX cyuiecTB (mo Jlamapky)», «MexaHusMm QopMUpPOBaHUS MPUCIOCOOICHHIA
y pacteHuid M XUBOTHbIX (mo Jlamapky)», «Kapra-cxema mapupyTa MHyTEIIECTBUS
Y. Napsunay, «Haxoaku Y. lapsuna», «@opmbl 60psObI 32 cyiiecTBOBaHME», «[1opoibl
ronyoeit», «MHoroobpasue KynbTypHBIX (opM KamycTbl», «llopoabl momManmHux
KHUBOTHBIX», «CxemMa oOpazoBaHusi HOBbIX BuAOB (1o Y. JlapBuny)», «Cxema
COOTHOILEHMS JBWXYIIMX CHJI 3BOIIOUNN», «OCHOBHBIE IOJOKEHHUS CHUHTETUYECKOMN
TEOPHUH IBOJIOLIUN.

Tema 2. MUKpo3BoJIIOLUS U €€ Pe3yJbTaThl

[Tomynsius Kak 3neMeHTapHas equHUIA S3BOMIOIH. COBpEMEHHBIE METO/IbI OLIEHKH
TeHETUYECKOro pa3HooOpaszusi U CTPYKTypbl nomyisuuid. M3MeHenue reHodoHaa
MONYJISIIUM  KAaK 3JIEMEHTAPHOE JBOJIIOLMOHHOE SIBJICHHE. 3aKOH TE€HETHYECKOIO
paBHoBecus [[x. Xapau, B. BaiinOepra.

OneMeHTapHbIe (DAKTOPHI (IBUXKYIIME CUJIBI) IBOJIOIUU. MyTallMOHHBIN MpoIiecC.
KoMmOunatuBHass u3aMeHUuMBOCTh. [lpei) TEHOB — ciydaiiHble HEHaIpaBJICHHBIC
W3MEHEHMUsI 4YacToT ayiened B nomyisauusax. Oddext ocHoBatens. Oggexm
oymuliouno2o 2opaviwka. CHudceHue 2eHemuyecko20 pasHooOpasus: NPUYUHLL U
cneocmeus. Ilposisnenue sghghexma Opeiigha 2enos 8 OONLUUX U MATLIX NONYAAYUSIX.
Murpamuu.  UW3onsmuss  momymsiiuii:  reorpaduueckas  (MPOCTPaHCTBEHHAS ),
ounonornyeckas (penpoyKTUBHAS).

EctectBennbIit 0TOOp — HaMpaBISIONIHA GakTop IBoONUNA. DOPMBI €CTECTBEHHOTO
oTOOpa: JIBMXKYIIWNA, CTAOMIM3UPYIOLIMNA, pa3pblBatolMil (Au3pynTuBHbIi). [lonoBoi
oT00p. BO3HMKHOBEHUE U ABOIOIHS COITUATBHOTO TMTOBEICHUS KUBOTHBIX.

[IpucnocoOaeHHOCTh OpraHu3MOB KaKk  pe3yibTaT MHUKPOIBOJIIOIUH.
Bo3HukHOBeHHE MpuUCIOCOOIeHUN y opraHu3MoB. ApomMop(]o3bl U HAMOATANTAIMH.
[Tpumepsl mpucnocobieHnii y opraHu3MoB: Mopdonoruueckue, (QpU3NOIOTHYECKHE,
OnoxumMuyeckue, nopegaeHueckrue. OTHOCUTENBHOCTh MPUCIIOCOOIEHHOCTH OPTaHU3MOB.
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Bun, ero kpurepun u CcTpykTypa. BupmooOpazoBaHue Kak pe3ysbTaT
MUKPOAIBOTIOIMH. M3osmsmms — kimoueBoi ¢gaktop BumooOpazoBanwms. [IyTu u crmocoObr
BUJI000pa30BaHUS: aJIONAaTPUYECKOE (reorpaduueckoe), CUMITaTPUYECKOE
(9KOJIOTMUYECKOE), «MTHOBEHHOE» (MOJUIUIONaU3alus, ruopuanszanus). JJIMTeaIsHOCTb
HBOJIFOLIMOHHBIX IIPOLIECCOB.

Mexanu3mbl popMUpOBaHUS OUOIOTHYECKOTO pa3HOOOpa3usl.

Ponb sBOMOIMOHHON Ononoruyd B pa3paboTKe HAyYHBIX METOJO0B COXPaHCHHS
OouopazHooOpasusi. MHUKPOIBOIIONKS M KOJBOJIOIMS TApa3uTOB U HUX XO3sEB.
MexaHnu3mbl POPMHUPOBAHUS YCTONUHUBOCTH K aHTUOMOTUKAM U CITIOCOOBI OOPHOBI ¢ HEH.

JeMoHcTpanyu

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

Tabnuupl u cxembl: «MyTallMOHHAsT U3MEHUYUBOCTHY, «llomynsiuuoHHas CTpyKTypa
Buna», «Cxema nmposiBIeHUs 3akoHa Xapau—BaitnOepra», «JIBuxyiue CHIIBI
IBOJIIOLIUNY,  «OJKOJOTMYECKass  M30JMMS  MONYyJIsSUud  CceBaHCKOM  (openm»,
«I'eorpaguueckast U30JLUUS JTUCTBEHHULIBI CUOMPCKOW W JIMCTBEHHUIIBI JaypCKOiD»,
«IlonynsIIMOHHBIE BOJIHBI YWCJIECHHOCTH XMIIHHKOB M XepTB», «(Cxema JeHCTBUA
€CTECTBEHHOT0 0TOOpa», «Dopmbl 0OpbOBI 32 CyllecTBOBaHME», «MHAYyCTpUaNIbHBIN
MenaHnu3zM», «Kupble uckonaembie», «IIOKpOBUTENBCTBEHHAs! OKpacKa >KHUBOTHBIX,
«IIpenynpexnaromas OKpacka JKUBOTHBIX», «DHU3MOJIIOTHUECKHE — aJanTaluun,
«IIprcnocobIeHHOCTh OPTAaHU3MOB U €€ OTHOCUTEIBLHOCTHY, «KpuTtepun Bunay, «Bubl-
nBonHukn», «CTpykTypa Buaa B npupoae», «CrnocoObl BHI000pa30BaHUS,
«I'eorpaduueckoe BUIO0OOpa3zoBaHME TPEX BHJOB JaHABIIIEH», «IKOJOTHYECKOE
BHUJ1000pa3oBaHne BUJIOB CUHUI», «llomuminouasl pactenuit», «KamycTHO-peneuHbIi
THOPHUIY.

OO6opynoBanue: repOapuu pacTeHUM, KOJUICKIIMM HACEKOMBIX, 4ydelia IITHUIl U
3Bepel ¢ mpuMepaMH pPa3IMYHBIX MPUCIIOCOOJICHUM, Yydesia NTHUIl U 3BEped pa3HbIX
BUJIOB, repOapuu pacTeHUi OJU3KUX BUJIOB, 00Pa30BaBILUXCS PA3JIMYHBIMHU CIIOCOOAMH.

JlaGoparopHas paboTa «BrIsSBICHNE N3BMEHYMBOCTH Y 0COOCH OHOTO BUIAY.

JlabopaTtopHas pab6ora «lIpucnocobiieHuss OpraHu3MOB U HMX OTHOCHUTENIbHAS
11EJICCO00PA3ZHOCTHY.

JlabopaTopHas pabora «CpaBHEHHE BUIOB 110 MOP(OIOTUIESCKOMY KPUTEPHION.

Tema 3. Makpo3BoIIOLUS U €€ Pe3yJIbTAThI

MeToasl u3ydeHHs MaKpodBOMIONHH. [lanmeoHTOmOrHYecKre METOIbl W3YYCHHS
sBosironinu. [lepexoaubie GopMbl U PUITOreHETHYECKHE Pl OPTaHU3MOB.

buoreorpaduueckue metonpl uydeHus sBooruu. CpaBHeHue (Quiopsl U (hayHbI
MaTEepUKOB M OCTpoBOB. buoreorpaduueckue obmactu 3emun. Bunpl-sHaemukud u
PEIUKTHI.

OMOpHONIOTHYECKHEe W CPABHUTEIHbHO-MOP(OJIOTUIECKHE METOABl HU3YYCHUS
IBOJIONMUU. ['©HETHYEeCKHMEe MEXaHW3Mbl DJBOJIOIMH OHTOTCHE3a M  TOSBIICHUS
HBOJIIOIIMOHHBIX HOBIIECTB. [ OMOJIOTMUHBIC W aHAJIOTUYHBIE OpraHbl. PyauMeHTapHbIe
OpraHbl U aTaBU3MBbl. MOJIEKYIIPHO-TEHETUYECKUE, ONOXUMUIECKIE U MATEMaTHUECKUE
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METOAbl H3ydyeHHUs HBodoUMH. [‘omosiornynble reHbl. COBPEMEHHBIE METOJIbI
MOCTPOEHUS (PUIOTCHETUYECKUX JIEPEBBEB.

XPpOMOCOMHBIE MYTAIIMU U 3BOJIFOIUS TEHOMOB.

OO0mme 3aKOHOMEPHOCTH (TpaBWIIa) OHBONIONUHU. [lpunyun cmeHvl @QYHKYULL.
HeobOpatumocTs »3BodIONMU. AJanTuBHas paaudanus. HepaBHOMEPHOCTh TEMIIOB
HBOJIIOLIUU.

JeMoHcTpanyu

[Toptpetsi: K.M. bap, A.O. KoBanesckuii, @. Mroiep, 3. ['ekkens.

Tabmuipl 1 cxeMbl: «DUIOTEHETUYECKUI Psii  JIOMIAIN», «APXEONTEPUKCY,
«3Bepo3ydbie sieps», «Creronedansi», «PuHnoputey, «CeMeHHbIE TaNOPOTHUKNY,
«buoreorpaduueckue 30161 3eMun», «Jperd koHTUHEHTOBY, «PenukThy, «HavanbHbie
CTaau¥ 3MOPUOHAIIBHOIO Pa3BUTHS TMO3BOHOYHBIX KUBOTHBIX», «['OMOJOrMYHBIE U
aHAJIOTUYHbIE OpraHbl», «PyauMeHTh», «ATaBU3MBD), «XPOMOCOMHBIE HAOOPHI
YyeloBeKa W IuMIaH3e», «lJaBHble  HampaBieHUs  dBodouum», «OOmue
3aKOHOMEPHOCTH 3BOJIIOLIHI.

OOopynoBaHMe: KOJUIEKIMM, TrepOapuu, MYyJSKH HCKONAeMbIX  OCTaTKOB
OpraHW3MOB, MYJSIKM TOMOJIOTUYHBIX, AHAJIOTUYHBIX, PYJMMEHTapHbBIX OpPraHOB U
aTaBU3MOB, KOJIJIEKIIUM HACEKOMBIX.

Tema 4. IIpoucxo:kaeHue U pa3BUTHE KU3HHU HA 3emJie

Hay4Hble runoTe3bl NpOMCXO0KIEHUS KU3HU Ha 3emiie. AOMOTeHe3 U MaHCIEePMUS.
JloHayuyHble MpEACTaBICHUS O 3apOXKIACHUM HKM3HU (KpeauumoHu3M). l'umoresa
IIOCTOSTHHOTO CaMO3apOXKICHUsI JKU3HU W €€ ompoBepkeHue onsiTamu @O. Penwy,
JI. Cnannaunianw, JI. I[Tacrepa. [IpoucxoxaeHue ®U3HA U aCTPOOUOIOTHS.

OcHOBHBIE 3Tanbl HEOpraHW4eckoil 3Bostouuu. [lmaneraphHas (reosoruueckas)
ABOJIONMS. XUMHUYECKasT HSBOJIOIMUSA. AOUOTCHHBIM CHHTE3 OPraHWYECKUX BEIECTB
n3 Heopranumdeckux. OmeiTr C. Mumiepa u I'. IOpu. OOpazoBaHue NOJIUMEPOB
u3 MmoHoMmepoB. Koanepsarnas runore3a A.M. OnapuHa, runore3a nepBUYHOTO OyJIbOHA
Jlx. Xonneitna, renerudeckas runote3a I'. Mémnepa. Puboszumer (T. Yek) u runoresa
«vupa PHK» V. I'mnbepra. ®opmupoBanre MeMOpaH ¥ BOBHUKHOBEHHE MPOTOKJIECTKH.

Uctopusa 3eminn u Meronsl e€ m3ydeHus. VckonmaeMble OPpraHUYECKHE OCTATKHU.
['eoxpononoruss u e€ wmetoapl. OTHOCUTENbHAsT W aOCOJIOTHAs TE€OXPOHOJIOTHS.
['eoxpoHOIOrnYecKas mKasa: 30Hbl, 3pbl, HIEPUOIBL, SMOXH.

HavaneHpie 3Tanbel opranmyeckou 3Bostonuu. [losBIeHHE W 3BOJIIOLMSA TEPBBIX
KJIETOK. DBoJtolMs MeTabonu3Ma. Bo3HrukHOBeHHE nepBbIX dKocucTeM. COBpEeMEHHbIE
MUKpOOHBIE OMOIJIEHKM KaK aHAJOr MepBbIX Ha 3emuie coolmiecTB. CTpOMAaTOIUTHI.
IIpokapuOThI U DYKapUOTHL.

[Ipoucxoxaenue »>ykapuoT (CHUMOMOTEHE3). DBOJIOLMOHHOE MPOUCXOXKICHHE
BUPYCOB. [IponCX0OkI€HNE MHOTOKJIETOYHBIX OPraHu3MOB. BO3HMKHOBEHHE OCHOBHBIX
TPYIN MHOTOKJIETOYHBIX OPraHU3MOB.

OcHOBHBIE 3Tallbl BBOJIOUMU BbICHIMX pacTeHuil. OCHOBHBbIE apoMOpP(O3bI
pacrtenui. Beixon pacrenuil Ha cyury. [losiBIeHHE CIIOPOBBIX PAaCTEHUM U 3aBOCBAHUE
umu cymn. Cemennble pacteHus. [IponcxoxaeHne NBETKOBBIX PACTCHUI.
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OcHOBHBIE 3Tambl 3BOJIIOLMK KUBOTHOTO Mupa. OCHOBHBIE apoMOpPQO3bI
*KUBOTHBIX. Benjckas dayna. KemOpuiickuii B3pbIB — MOSIBICHUE COBPEMEHHBIX THUIIOB.
[lepBble  xOpHoBble KUBOTHbIE. JKu3HB B BOAE. OBOJIONMUS IO3BOHOYHBIX.
[Ipoucxoxnenue ampuouii u pentmii. [IpoucxoxaeHrne MICKONUTAIONUX U ITHII.
[Tpuniun xiatoueBoro apomopdosa. OcBoeHHe OEClO3BOHOYHBIMU M TIO3BOHOUYHBIMU
YKUBOTHBIMH CYIIIU.

Pa3Buture *u3HHM Ha 3eMiie IO 3paM U MEepUoJaM: apxeH, IpOTEPO30i, MaJeo30i,
Me30301, KaitHo30M. OOIas xapakTepUCTHKa KJIMMaTa M TE€OJIOTMYECKUX MPOIECCOB.
[TosiBneHMEe W paclBET XapaKTEPHBIX OPTraHU3MOB. YTJIEOOpa3oBaHUE: €ro yCIOBUS H
BJIUSTHUC Ha Ta30BBIM COCTaB aTMOC(hEpHI.

MaccoBbie BBIMUpPAHUSI — OKOJOTHYECKHE KPHU3HUCHI mpouuioro. I[lpuuunHsl u
CIEACTBUA MAacCCOBBIX BbIMUpaHUWA. COBPEMEHHBIA JKOJIOTMYECKHM KPHU3HUC, €T0
ocobennoctu. [Ipobrnema coxpanenus 6Mopa3HO0Opa3us Ha 3eMIie.

CoBpeMeHHass cucTeMa oOpraHddeckoro Mwupa. IlpuHnunel Kiaccupukauu
oprann3mMoB. OCHOBHBIE CUCTEMATUYECKUE IPYMITBI OPTaHU3MOB.

JleMoHcTpanmun

IToptpetsl: ®@. Penu, JI. Cnannanuanu, JI. I[Tactep, U.1. Meunukos, A.1. OnapuH,
JIx. Xonnaeiin, I'. Mémnep, C. Munnep, I'. FOpu.

Tabmuupr u cxembl: «Cxema ombita ®. Penm», «Cxema ombita JI. Ilactepa
10 M3YYEHHIO CaMO3apOokAeHUs )KU3HN», «Cxema onbita C. Musiepa, I'. FOpu», «3tamsl
HEOPraHUYECKOW HBOJIIOLUNY, «l'€oXpoHonornueckas wmkaaa», «HayanpHble 3Tarbl
OpraHUYecKO HBOMIONUNY», «CxeMa oOpa3oBaHUS JYKAPUOT MYyTEM CHMOMOTEHE3ay,
«Cucrema >xuBol mnpupoab», «CTpoeHue BuUpYyca», «ApoMop]o3bl pacTeHUi»,
«Punnodute»y, «OTHOKIETOYHBIE BOAOPOCIN», «MHOTOKIETOUYHBIE BOJOPOCIT,
«Mxwn», «llanopotHukn», «l'omoceMeHHble pacTeHus», «OpraHbl LBETKOBBIX
pacteHui», «Cxema pa3BUTHS >KUBOTHOTO MHPa», «ApoMOp(dO3bl KUBOTHBIXY,
«IIpocrerimme», «Kumeunonosnoctusiey, «llmockue yepBu», «UIEHUCTOHOTHEY,
«Pw10BIY, «3eMmHOBOmHBICY, «lIpecMbikarommecs», «lITHIBDY, «MIIEKOIHUTAIOIINECY,
«Pa3BuTHE KXU3HU B aApPXEUCKOU 3pe», «Pa3BUTHE KU3HU B MPOTEPO3OUCKON 3pE»,
«Pa3BuTHE XU3HM B NAJCO30MCKOUM 3pe», «Pa3BuThe XU3HU B ME3030MCKOU 3pey,
«Pa3BuTHE XM3HM B KallHO30MCKOU 3pe», «COBpEMEHHas CUCTEMa OPraHUYECKOro
MUPay.

Ob6opynoBanue: repdapuu pacTeHUN PAa3IMIHBIX OTJEIIOB, KOJUIEKIIMU HACEKOMBIX,
BJIQKHBIC TMperaparbl >KUBOTHBIX, PAKOBHHBI MOJUIFOCKOB, KOJUICKI[UM HIJIOKOXKHUX,
CKEJICTBI TO3BOHOYHBIX )KMUBOTHBIX, Uydesa ITHUI] U 3BEPei, KOJUICKIIMA OKaMEHEJIOCTCH,
MOJIE3HBIX MUCKOTIAEMBIX, MYJISKU OPTaHHYECKUX OCTATKOB OPTraHH3MOB.

BupryanbHas naboparopHas pabora «MonenupoBanue onbiToB Musnepa—tOpu
[0 HW3YYEHUIO aOMOTeHHOrO CHHTE3a OPraHUYeCKUX COEIMHEHUH B TMEPBUYHOM
aTMocdepe».

JlaGoparopHas pabGota «M3ydyeHune u OmMCcaHHE HMCKOMAEMBIX OCTATKOB APEBHUX
OpPraHU3MOBY.
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[IpakTuyeckas paborta «V3ydueHune OCOOCHHOCTEM CTPOEHUS PACTEHHUM pa3HBIX
OTJIETIOBY.

[Ipaktuueckas pabora «M3ydeHue o0COOEHHOCTEW CTPOCHHS MO3BOHOYHBIX
YKABOTHBIX).

Tema 5. IIpoucxoxkieHue YeJ10BeKa — AHTPOIOIeHe3

Pa3znenel u 3a1aum anTpOnoaoruu. MeTo1bl aHTPOIIOJIOTHH.

CraHOBIIEHHME TIPEJICTABICHUA O MPOUCXOXKICHUH 4YeloBeKa. PennrunosHele
BO33peHus. COBpEMEHHbBIE HAYYHBIE TEOPUH.

CX0ACTBO YesoBEKa € JKUBOTHBIMU. (CHCTEMAaTHYECKOE IOJO0KEHHUE 4YEIOBEKa.
CBuIeTENbCTBA CXO/ICTBA UEJIOBEKA C KUBOTHBIMHU: CPaBHUTEILHO-MOP(OIOTHYECKUE,
aMOpuoiornyeckue, GU3noI0ro-OMOXUMHUECKHe, noBeaeHueckue. OTanuns 4eaoBeKa
OT >KMBOTHBIX. [IpsIMOXOKI€HHE U KOMIUIEKC CBSA3aHHBIX C HUM IPU3HAKOB. Pa3Butne
T'OJIOBHOI'O MO3Ta U BTOPOU CUTHAJIBHOU CUCTEMBI.

JBrxymue cuibl (QakTopbl) aHTpONOreHe3a: OWOJOTMYECKUE, COLUAbHbIE.
CooTHo1ieHne OMOJIOTMYECKUX U COLUAIBbHBIX (DAKTOPOB B AHTPOIIOTEHESE.

OcCHOBHBIE CTaJAMM aHTpOIOreHe3a. PaHHUE YenoBeKOOOpa3Hble 00€3bSIHbI
(MpOKOHCYJIBI) U paHHHUE MOHTUbBI — OOIIME MPEAKH YETOBEKOOOpAa3HBbIX 00E3bSH U
JTr0Jed. ABCTpPaJONNUTEKHM — JBYHOTME MNpPENKH Jironeid. YeloBeK yMenblil, NepBbIC
W3TOTOBJICHUSI OpyAuM Tpyaa. UemoBeK NPSMOXOMSIIMN W IEPBBIM BBIXOJ JIIOACH
3a npenenbl Appuxu. YenoBek reiaenb0eprekuii — o01muil mpeaoK HeaH1epTaaIbCKOro
YEJI0BEKa U YEJIOBEKA pa3yMHOT0. UeloBEK HEaHIEpTAIbCKUI KaK BU JIFOAEH XOJIOAHOIO
KInuMarta. YemoBeK pasyMHbI COBPEMEHHOTO THIMA, JEHUCOBCKUW YEJIOBEK, OCBOCHUE
KOHTHMHEHTOB 3a npenenamu Adpuku. [laneoreneruka u najieoreHoMHKa.

OBOJIONMSI COBPEMEHHOTO 4YesnoBeka. EcTecTBeHHBI OTOOp B IMOMYJISIUSIX
yenoBeka. MyTanMoHHbIN nporiecc U noiuMopdusm. IlonmynasuuonHsie BOJHBI, Apend
I€HOB, MUTpaLUs U «3PPEKT OCHOBATENSD) B MOMYJISLHUIX COBPEMEHHOTO YEJIOBEKA.

UYenoseueckue pacel. Ilonstue o pace. bosbmme pacel:  eBponeougHas
(eBpasmiickas), aBCTpalio-HETpOMIHAsA (dKBaTOpUAIbHAs), MOHTOJIOMJHAs (a3MaTCKO-
amMepuKaHckas). Bpems W nyTH pacceleHus YeloBeKa IO TIulaHeTre. EIMHCTBO
yelloBeueckux pac. HaydHas HecocTosTenbHOCTh pacuszma. [IpucnocoOneHHOCTh
YEJIOBEKa K Pa3HBIM YCIOBUSM OKPY’KaroIieH cpeapl. BiusiHue reorpaduyeckoit cpess
u Aperidpa reHoB Ha MOP(DOJIOTHIO U (PU3UOJIOTHIO YETIOBEKA.

MexaucIuIUIMHApHBIE METONIBI B (U3HYeCKOr (OMOIOTMYeCKO) aHTPOIIOJIOTHH.
OBOJIIOLIMOHHAS AHTPONOJIOTHS. W MAJCOAHTPONOJOTHS YEJIOBEYECKHUX IOIMYJIALIHM.
buocounanbHble HCCIENOBaHUSA MPUPOABI YeJoBeKa. lcciaegoBaHume KO3BOIIOLIUN
OMOJIOTMYECKOTO U COLIMAIBHOTO B YEJIOBEKE.

JleMoHCcTpanuu

IToprpetsr: Y. dapun, JI. JIuku, A.5. Porunckui, M.M. I'epacumos.

Tabnupel 1 cxembl: «MeTolbl aHTPOMNOJOTHNY, «['OJIOBHOW MO3r YEIOBEKaY,
«YenoBekooOpa3Hbie  00€3bsiHBI», «CKeNeT 4YelloBeKa U CKENeT IIMMIIaH3e»,
«PyIuMeHTBl W aTaBU3MbDY, «/[BHKyllHE CHIIBI aHTPOINOTEHE3a», «DBOJIIOLIMOHHOE
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JPEBO YEIIOBEKA», K ABCTPATIONMUTEKY, «HeN0BEK yMEIbIiiy, «HenoBek MpAMOXOsIINN»,
«JlenncoBckuit uenosexk» «Heannepranbup», «KpomanboHIb, «IIpenku denoBekay,
«OTansl HBOJIIOLINH YEIOBEKa», «Packl yeoBeKay.

OO0opyoBaHME: MYJISDKA OKaMEHEJIOCTEH, MPEeIMETOB MAaTEPUAIbHON KYJIbTYpPBI
NpEeIKOB deNoBeKa, penpoaykuuu (dororpaduu) KapTuH ¢ MHUDOTOTHUECKUMU U
OMONEMCKUMHU  CIOKETaMU  MPOUCXOXKIACHHSI  YeloBeKa, ¢ororpaduu  HAXOJOK
MCKOMAEMBIX OCTAaTKOB YEJIOBEKA, CKEJIET YEJIOBEKA, MOJIEIIb Yepela YeJI0BEKa U yepena
IIMMIIAH3€, MOJEJb KWUCTH 4YEJIOBEKA M KHUCTH IIMMIIAH3€, MOJEIHA TOpca IPEIKOB
YEJ0BEeKa.

JlaGopartopHas pabota «V3yueHne OCOOCHHOCTEM CTPOEHHUSI CKeleTa dYelloBeKa,
CBS3aHHBIX C IIPIMOXOKICHUEM.

[IpakTnueckas padota «3yueHue 3K0IOrHuecKrx aganTalnuil YeI0BEKay.

Tema 6. Jkojiorussi — Hayka O B3aMMOOTHOLICHUSIX OPraHU3MOB H
HAJ0PraHM3MEHHbIX CHCTEM C OKpY Karolleil cpeaoi

3apoxneHne W pas3BuTHe SKoioruu B Tpynax A. I'ymOonsara, K.®. Pynbe,
H.A. CeBepuosa, J. ['ekkens, A. Tencnu, B.H. CykauéBa. Paznensl u 3a/1a4n 3K0JI0THH.
CBs13b KOJIOTUHU C IPYTUMH HAYKAMH.

Mertoasl skosioruu. IloneBpie HaOMOACHUS. OKCIEPUMEHTHI B  SKOJOTHH:
NPUPOAHBIE U TaOOpaTOpHbIe. MOAEIUpOBaHUE B SKOJIOTMU. MOHUTOPHUHT OKpYKatoen
Cpebl: TIOKAJIbHBIN, PErMOHATBHBIN U TJTI00ATHHBIMN.

3HavYeHUEe PKOJIOTUYECKUX 3HAHUU ISl YeJIOBeKa. DKOJOTUUECKOE MUPOBO33PECHUE
KaK OCHOBa CBfA3€H YEJIIOBEYEeCTBA C MNpupoAor. PopmMupoBaHHE HSKOJOTHUECKON
KYJBTYPBI U KOJIOTHYECKON IPAaMOTHOCTH HACEJICHUS.

JeMoHcTpanmun

[ToptpeTsr: A. I'ym6onbar, K.®. Pynse, H.A. CeBeprios, 3O. I'ekkens, A. Tencin,
B.H. Cykaués.

Tabmubel u  cxembl: «Pa3gensl skojiormm», «MeToapl 3KkoJiorum», «Cxema
MOHUTOPHUHTA OKPY’KAIOIIEN CPEAbD.

JlaGoparopHas paborta «/3yueHne MeToJ0B SKOJIOTHYECKUX UCCIICTOBAHUIN.

Tema /. Opranusmsl u cpeaa 0OUTAHUS

Dkosornueckre (QakTopbl M 3aKOHOMEpHOCTHM uX AeiicTBus. Kiaccudukarms
HKOJIOTHYECKUX (PAKTOPOB: aOMOTHYECKHE, OMOTHYECKHE, aHTpomnoreHHele. OOmue
3aKOHOMEpPHOCTH  JIEUCTBUSl  JKoJorMueckux  (akropos. I[lpaBuino MHHMMyMa
(K. Inpenrens, 0. JIubux). TonepaHTHOCTh. DBPUOMOHTHBIE W CTEHOOMOHTHBIC
OpPTraHU3MBI.

AbGuotnueckue (axtopbl. CBeT Kak 3Kojoruyeckuit ¢akrtop. JleiicTBUE pa3HbIX
YYaCTKOB COJIHEYHOTO CIIEKTpa Ha OPraHU3Mbl. DKOJOTHYECKUE TPYIIIBl PACTEHUN U
’KUBOTHBIX 10 OTHOILIECHHUIO K cBeTy. CUrHaJIbHASI poiib cBeTa. DOTONEPUOAU3M.

TemmnepaTypa kak skojgoruueckuii pakrop. JlelicTBrue TemnepaTypsl HA OpraHU3MBbI.
[ToiikunoTepMHBIE U TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE
OpPTr'aHU3MBI.
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Bnaxnocte kak  skojormueckuit  Qaxrtop. Ilpucmocobnenus — pactenuit
K ToJJiep>KaHuio BojHOro Oananca. Kiaccudukanusi pacTeHUi 10 OTHOIIIEHUIO K BOJIE.
[Ipucnoco6ieHust KUBOTHBIX K U3MEHEHHIO BOJTHOTO PEXKUMA.

Cpenbl oOuTaHHUs OpPraHU3MOB: BOJIHAs, HA3€MHO-BO3AYIIHAs, IOYBEHHAs,
rIyOMHHAs MOANOYBEHHAs, BHYTpHOpPraHU3MeHHasd. OU3NKO-XUMUYECKUE 0COOCHHOCTH
cpen obuTanus opraHu3MoB. [IpucnocobieHust OpraHu3MoB K KU3HU B Pa3HBIX Cpefax.

buonoruueckue putmbl. BHenHue u BHyTpeHHUE pUTMbl. CyTOUYHBIE U TOJUYHbBIC
putMbl. [Iprucnoco0aeHHOCTh OPraHU3MOB K CE30HHBIM MU3MEHEHUSIM YCIIOBUM JKU3HH.

XKuznennsie hopmbr opranu3moB. [lonsTue o xku3HeHHOU ¢opme. Ku3HEHHBIC
dbopMbl pacTeHMil: JepeBbsl, KYCTApPHUKH, KYCTAPHUYKHU, MHOTOJETHUE TPaBBHI,
olHOJEeTHUE TpaBbl. JKU3HEHHBIE (POPMBI KUBOTHBIX: THUAPOOHOHTHI, T'€OOWMOHTHI,
a’poOnOHThI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HH.

buotnueckue ¢akTopel. Buapl OMOTHYECKMX B3aMMOJCHCTBUNA: KOHKYpEHIUS,
XUIHUYECTBO, cuMOno3 u ero ¢Gopmel. [lapasutusm, koomeparusi, MyTyaJlu3M,
KOMMEHCAJIN3M (KBapTUPAHTCTBO, HaxJieOHWYeCTBO). HeTpoduueckue B3aumMoneicTBus
(Tommueckue, dopudeckue, dhadpuyeckue). 3HadyeHUE OMOTUYECKUX B3aUMOJICUCTBUMN
JUISL CYIIECTBOBAHHUS OpPraHU3MOB B cpele oOuTaHus. [IpUHIMI KOHKYPEHTHOTO
VICKJIFOUCHHS.

JleMoHCcTpanuu

Tabmuiet W cxeMbl:  «Okojorudeckue  (paxTopel», «CBETOBOM  CHEKTPY,
«IKOJIOTUYECKHUE TPYIIbl UBOTHBIX MO OTHOIIEHUIO K CBETY», «TEIIOKpOBHBIE
JKUBOTHBIE», «XOJOJHOKPOBHBIE KUBOTHBIE», «DU3HOJIOTMYECKHE  aJanTalHuu
YKUBOTHBIX», «Cpeibl 00MTaHUs OpraHu3MoBy, «buosiornueckue purmby, « Ku3HeHHbIE
dbopMbl  pacTeHHII», «OKu3HeHHbIe bopMBl  KUBOTHBIX, «JKocucreMa
HIMPOKOJIMCTBEHHOTO Jiecay, «JKOocUCcTeMa XBOWHOro Jieca», «llenu mnuTaHusy,
«XunrauyectBoy, «Ilapasutuzmy», «Konkypenuus», « Cumonos», «KommeHcammzmy.

OOGopynoBanue: repbapuu pacTeHUI U KUBOTHBIX, IPUCIIOCOOICHHBIX K BIUSHUIO
Pa3MTUYHBIX JKOJOTHYECKUX (PAKTOPOB, repOapuu CBETONIOOMBBIX, TEHETIOOMBBHIX U
TEHEBBIHOCIIMBBIX PACTCHHI, CBETOIIOOMBBIC, TEHEIIOOMBBIE W TEHEBBIHOCIIHUBBIC
KOMHATHBIE pacTeHHs, TepOapuy U KOJUICKIIMM TEIUIOMIOOMBBIX, 3MUMOCTONKHX,
MOpPO30YCTOMYMBBIX PACTEHWH, dydela TMTUIl W 3Bepei, TepOapuu pacTCHUH,
OTHOCSIIIMXCS K rurpoduram, kcepoduram, Me3odutram, KOMHATHBIC PACTEHUS JaHHBIX
TPyNI, KOJUICKIINH KUBOTHBIX, OOUTAIONINX B Pa3HBIX Cpeliax, repdapuu U KOJUICKITUN
pacTeHUl W >KUBOTHBIX, OOJIAJAIONIUX YEepTaMU MPUCTIOCOOJICHHOCTH K CE30HHBIM
U3MCHEHUSIM YCIIOBUW KU3HU, TepOapuu U KOJUICKIIUU PACTCHUM W KUBOTHBIX
pPa3TUYHBIX KU3HEHHBIX (OPM, KOJUICKIIUU >KUBOTHBIX, YUAaCTBYIOIIUX B Pa3IMYHBIX
OMOTHYECKUX B3aUMOJICHCTBUSIX.

JlabopaTtopHas pabora «BbIsiBIeHHE MPUCIOCOOJICHUM OPraHU3MOB K BIIUSHHIO
CBETa».

JlaGopaTtopHas pabora «BbIsiBIeHHE MPUCIOCOOJICHUM OPraHU3MOB K BIIUSHHIO
TEMIEPATypPbD».

JlaGopartopHas pabota «AHaATOMHUYECKHE OCOOCHHOCTH PACTCHHUI U3 PAa3HBIX MECT
OOUTaHUS.
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Tema 8. IkoJ10rusi BUAOB M MOMYJISIIIUAI

DKOJIOTHYECKHE XapaKTEPUCTUKHU TMOMyNsaiuu. [lomynsius kak OuoJioruveckas
cucrema. Pojib HEOTHOPOTHOCTH cCpeibl, (U3NUECKUX OapbepoB U OCOOCHHOCTEH
OuoJIoTMM BHUIOB B (POPMHPOBAHUU TMPOCTPAHCTBEHHOM CTPYKTYPHI IOMYJISIITUH.
OCHOBHBIC TIOKA3aTEJIM MOMYJALUN; YUCICHHOCTh, TJIOTHOCTh, BO3PACTHAS W TOJIOBas
CTPYKTYpa, POKIAEMOCTh, TPUPOCT, TEMI POCTa, CMEPTHOCThH, MUTPALIUSL.

Dxonoruyeckass CTpykrtypa nonyisaiuu. OlLleHKa YHCICHHOCTH MOMYJISIIUU.
JvuHaMuka mnonmyJsiiuu W e€ peryisuus. buoTuyeckuid NOTEHUMANT MOIMYJISIUY.
MoaenupoBanue IUHAMHUKHA MONyJsiiuu. KpuBBIE pocTa YUCICHHOCTH MOIMYJIALUU.
KpuBsie BbDKMBaHUS. Perynsaiuys yucaeHHOCTH ONYJISIUN: PoJib (PAaKTOPOB, 3aBUCSIITUX
Y HE 3aBUCSIINX OT IJIOTHOCTU. DKOJIOTHUECKHE cTpaTeruu BuaoB (r- u K-crparerun).

[TonsiTue 00 3Ko0IOrMUEcKOr HUlle BUa. MectooouTanue. MHOrOMepHasi MOJIEb
skonmornueckon Humum Jx.M. XarumHcoHa. Pa3Mmepbl JKOJIOTMYECKOM  HUIIW.
[ToTeHUMaIbHAS U PEATM30BaHHAS HUILIU.

Bun kak cucrema nonynsinui. Apeansl BUIOB. BUABI U X KU3HEHHBIE CTPATETHUH.
DKOJIOTUYECKHUE SKBUBAJICHTBHI.

3aKOHOMEPHOCTU MOBEACHUS M MHUIPAlMi KUBOTHBIX. buoliornueckne MHBa3UH
YyKEPOJHBIX BUIOB.

JeMoHcTpanmun

[Toptpert: Ix.U. XatunHCOH.

Tabmuubpl W CXeMbl:  «DKOJOTMYECKHE  XAPAKTEPUCTUKU  MOIMYJISIIIUN,
«IIpocTpaHCcTBEHHasi CTPYKTypa NMOMyiIsiuun», «Bo3pacTHele mupaMuabl MOMYJISIIIUN,
«CKOpOCTb 3acelieHUs] TOBEPXHOCTH 3EMJIM Pa3IUYHBIMU OpraHu3Mammy», «Mojenb
skonorndeckor Huiu Jx. M. XaTauHcoHay.

O6opynoBanue: repOaprun pacTeHUM, KOJJICKITUN KUBOTHBIX.

JlabGoparopHas pabota «IIpucrnocobsieHus ceMsiH paCTEHUN K PACCETICHUION.

Tema 9. Ikos10rUs COOOMIECTB. IKOJIOTHUYECKHE CHCTEMBI.

CoobmecTBa opraHu3MoB. bruorieHo3 u ero cTpykrypa. CBs3U MEX]ly OpraHu3MaMu
B OHMOILIEHO3E.

Okocuctema kak oTkpbiTas cuctema (A.J[x. Tencnu). OyHKIIMOHATBHBIC OJOKH
OpraHU3MOB B JKOCHUCTEME: MPOAYIEHTHI, KOHCYMEHTHI, peAyleHThl. Tpoduyeckue
ypoBHH. Tpodudeckue 1ienu u cetu. AOUOTHYECKUE OJIOKK IKOCUCTEM. [10UBBI U MBI
B 3KocucTeMax. KpyroBopoT BeIleCTB M HOTOK YHEPTUH B IKOCUCTEME.

OcHOBHBIE TIOKa3aTEIM SKOCHCTEMBbI. bromacca W mpoayKius. DKOJOTHYECKHE
MUPaMUJIbI YUCEN, OMOMACCHI U SHEPTUH.

Jlunamuka skocucmem. Kamacmpoguueckue nepecmpoiiku. Dayxmyayuu.
HampaBneHHbsie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — cykieccud. IlepBuunbie u
BTOPUYHBIE CYKIIECCUM U WX MPUYHHBI. AHTPOMOTCHHBIE BO3JEHCTBUS HA CYKIIECCHUHU.
KnnmakcHoe coobmiecTBo. brnopasnooOpasue v moaHOTa KPyroBOpOTa BEIIECTB — OCHOBA
YCTOMYMBOCTH COOOITIECTB.

[IpuposiHbIE PKOCUCTEMBI. JKOCUCHEMbL 03€P U peK. IDKocucmemvl Mopeu U
oKeanos. Ixocucmemvl MYHOP, 1€CO8, Cmenel, nyCmbitb.
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AHTpPOTIOTEHHBIE SKOCUCTEMBI. ATpo3KocucTemMa. ArporeHo3. Paznmums Mexmy
aHTPOIIOTCHHBIMU U TTPUPOTHBIMHA SKOCUCTEMAMH.

VYpboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucteM. ['opojackas ¢uopa u
dayna. Cunantponuzanus Tropojackoil ¢ayHbl. buonoruueckoe M X035HCTBEHHOE
3HaYEHHE arpO’IKOCUCTEM U YPOOIKOCUCTEM.

3aKOHOMEpPHOCTH  (OPMHUPOBAHUS OCHOBHBIX B3aUMOJCHCTBUH  OpraHMU3MOB
B dKOCcHUCTEMaX. Pojib Kackaonozo aghghekma u 6u008-20uhuxamopos (Knouesolx 61008)
8 (yHxyuonuposanuu sxocucmem. IlepeHOC PHEPTUM M BEUICCTB MEXKIY CMEKHBIMHU
IKOCHCTEMaMHU. Y CTOHYMBOCTh OPTaHW3MOB, TOMYJSAIHMA W JKOCHCTEM B YCIOBUAX
€CTECTBCHHBIX U aHTPOTIOTCHHBIX BO3JICHCTBHIA.

Mexanuzmvi 6030elicmeust 3a2pA3HeHUNl PA3HLIX MUN08 HA CYOOPeaAHU3MEHHOM,
OP2AHUBMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM YPOBHSX, OCHOBbI IKOIO2UUECKO2O
HOPMUPDOBAHUSL  AHMPONO2EHHO20  6030eticmaus.  MeTojoloTus ~ MOHUTOPHUHTA
€CTECTBEHHBIX U aHTPOIOTC€HHBIX YKOCUCTEM.

JleMoHCTpanyu

IToptpet: A.JIx. Tencnu.

Tabnuupl u cxembl: «CTpyKTypa OHOIIEHO3a», « IKOCHCTEMAa IMIMPOKOIMUCTBEHHOTO
jgecay, «JKOCHCTeMa XBOWHOTrO Jecay, «QDYyHKIMOHAIbHBIC TPYIIbl OpPraHU3MOB
B 3KOocucTeMe», «KpyroBopoT BelIeCTB B dKocucteMmey, «llenu nutanus (macrOumrHasi,
JNETpUTHAS)», «IKOJOTHYECKas TMHUpaMujia dYucem», «IKOJIOTruYecKas MHUpaMuja
onomMacce», «ODKoJIOTHYECKass mnupamuga osHeprum», «OOpa3oBanue O0J0TaY,
«[lepBuunasi cykueccus», «BoccTaHOBIeHHE Jieca TMOCHE MOXapay, «IKOCUCTEMA
o3epa», «ArporeHo3», «KpyroBopoT BeEmIECTB W IMOTOK JHEPTHH B arpoleHo3e»,
«IIpumepsl ypOOIKOCUCTEMY.

OOGopynoBanue: repOapuu pacTeHUM, KOJUICKIMM HACEKOMBIX, yydelia MTUIl U
3Bepei, repOapuu KyJbTYPHBIX W JAWKOPACTYIIMX PACTECHUH, aKBapUyM KaK MOJIETh
IKOCHUCTEMBI.

IIpaxmuueckas paboma «VI3yuenue u onncanue ypOo0odKOCHCTEMBI.

Jlabopamopnas paboma «V3ydyeHune pa3zHOOOpa3usi MEJIKHUX TOYBEHHBIX
YICHUCTOHOTHX B Pa3HBIX SKOCUCTEMAX).

Ixckypcus «IKCKypCUs B THTUYHBINA OMOTe011eH03 (B 1yOpaBy, OE€pe3HsIK, CIbHUK,
Ha CyXOJIOJbHBIN WM MOMMEHHBIN JIyT, 03€p0, 00JI0TO)».

IKcKypcusi K IKCKYPCHS B arpo3KOCUCTEMY (Ha T0JIEe WIIK B TETUTMYHOE XO3SICTBO)».

Tema 10. Buocdepa — riiodajbHas IKOCUCTEMA

buochepa — oOmeruianerapnas o6ojouka 3emMiM, TA€ CYIIECTBYET WIIA
CYIIIECTBOBaJla KW3Hb. Pa3BuTHE mpejactaBieHuii o Ouochepe B Tpymax I. 3rocca.
Yuenne B.U. Bepuanckoro o omocdepe. Obmactu Ouochepsr u e€ cocrtas. JKupoe
BEIECTBO Orochephl v ero PyHKITUH.

3aKOHOMEpPHOCTH cymiecTBoBaHUsl Ouocdepsl. OcoOeHHOCTH Ouochepnl Kak
rmobanpHON dKocucTeMbl. JluHamuueckoe paBHOBecue B Omocdepe. KpyroBopoTs
BEIIECTB M OHMOTCOXMMHYECKHE IHKIBI (Yyriepoja, a3oTra). PUTMUYHOCTH SIBICHHIA
B Omocdepe.
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3oHasbHOCTE Ouocdeprl. [lonarue o 6uome. OCHOBHBIE OMOMBI CYIIU: TYHJIpa,
XBOWHBIC JIeCa, CMEIIAaHHbIE U IIMPOKOJUCTBEHHBIE JI€Ca, CTEIMU, CaBaHHBI, MyCTHIHH,
TPONMUYECKHUE JIECa, BHICOKOTOphs. Kimmar, pacTUTENbHBIA U KUBOTHBI MHUp OMOMOB
CYIIH.

CtpykTypa M (QYHKIUS >KMBBIX CHUCTEM, OI[EHKAa HMX PECYpCHOro MOTEHIHala U
ounochepHbIx QyHKIUH.

JeMoHcTpanyu

[Toptpetsi: B.1. Bepnaackuii, 3. 3rocc.

Tabmuupr u cxemsl: «l'eochepsr 3emnm», «KpyroBopoT a3ora B HpUPOJE»,
«Kpyrosopor yriepoga B mpupoae», «KpyroBopor Kuciopoga B IPHUPOIE»,
«KpyroBopoT BojbI B Ipupoie», «OCHOBHBIE OUOMBI CylIny, «KmumaTtudeckue mnosica
3emmm», «TyHgpa», «Taitray, «Cmemansbid Jec», «lIIMPOKOIMCTBEHHBIN JIECH,
«Crenby, «CaBanHay, «[lycTbiHsy, « Tponuueckuii gecy.

OO0GopynoBanue: repdbapuu pacTEeHUI pa3HbIX OMOMOB, KOJUICKIIUY KUBOTHBIX.

Tema 11. YestoBek U OKpYyKaOIIASA cpeaa

DKOJIOTUYECKUE KPU3KUCHI U UX MpUUYMHBL. Bo3neiicTBue yenoBeka Ha Ouocdepy.
3arpsi3HEHUE BO3AyIIHON cpenbl. OXpaHa Bo3ayxa. 3arps3HeHue BOJHOU cpeabl. OxpaHa
BOJHBIX pecypcoB. Paspymenne mousbl. OXpaHa NOYBEHHBIX peCypcoB. M3MeHeHue
KJIMMATA.

AHTpPOIIOTEHHOE BO3JEHCTBUE HA PACTUTENBHBIN M JKUBOTHBIM Mup. OxpaHa
PaCTUTENBHOIO U )KMBOTHOTO Mupa. OCHOBHBIE PUHLUIIBI OXpaHbl Ipupoasl. KpacHbie
kauru. Oco6o oxpansiemole npupoansie Tepputopun (OOIIT). boranudeckue caasl U
300JIOTMYECKHUE TTApKH.

OCHOBHBIE TPUHLMIBI YCTOMYMBOTO Pa3BUTHS YEJIIOBEUECTBA M IPHUPOJBI.
PannonansHOE MPUPOIONOJIB30BAHUE U COXpPAaHEHUE OMOJOTHYECKOrO Pa3zHOoOpasus
3emun. OO1IME 3aKOHOMEPHOCTH TJIO0ATBHBIX IKOJOTUYECKUX KpU3ucoB. OCOOCHHOCTH
COBPEMEHHOT'0 KPU3UCA U €r0 BEPOSITHBIE MTOCIEICTBHUS.

Pa3BuTre METOOB MOHUTOPWHIA Pa3BUTHUS OMACHBIX TEXHOTCHHBIX MPOIECCOB.
CucmemHvle uccie0o8aHus nepexood K pecypcocbepezaroweti u KOHKYpeHmocnocooOHou
oHepeemuke.  buonocuueckoe  pasnoobpasue u  ouopecypcvl. Hayuonanvhvie
ungopmayuonHvle cucmemul, obecneuusarowue 00CMyn K UHGOpMayuu no coCmosaHuio
omoenbHblX 8u008 U skocucmem. OCHOBbL IKOpeaburumayuy dKocucmem u cnocooos
O0pvObL ¢ bUONOBpedcoeHusMU. Pekoncmpykyus Mopckux u HazeMHbIX 9KOCUCTIEM.

JleMoHCcTpanuu

Tabmuiel 1 cxembl: «3arpsisHEHHE aTMocdepbl», «3arpsa3HeHUe TUIpochepb»,
«3arpsi3HeHue nouBby, «IlapHukoBeiil 3¢dexT», «Ocob0 oxpaHseMble MPUPOIHbBIE
TEPPUTOPUMNY», «MOJenH yIpaBiasieMOro MUpay.

Oo6opynoanue: Gororpaduu OXpaHseMbIX paCTEHUHN U KUBOTHBIX KpacHoii KHUTH
Poccniickon ®@enepanuu, KpacHoi KHUTM pernoHa.
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INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA TIPOT'PAMMBI
1O BUOJIOTYN HA YPOBHE CPEJHEI'O OBILIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUA K pe3yIbTaTaM OCBOEHHUS 00yJarOIIUMUCS
nporpaMMm CpelHero oOmero oOpa3oBaHUsA: JUYHOCTHBIE, METANpeIMETHbIE U
IIPEAMETHBIE.

B cTpykType JMYHOCTHBIX pe3yJbTAaTOB OCBOCHHUS IMPOTPAMMBI IO OHOJOTUU
BBIICJICHBI  CJIEAYIONIME COCTAaBISIONIME: OCO3HAHHUE OOYYaIOIUMHUCS POCCUHUCKON
IPAXKIAHCKOM HMJIEHTUYHOCTH — TFOTOBHOCTH K CaMOpPa3BUTHIO, CAMOCTOATEIIBHOCTH M
CaMOOIIPEICIICHUI0, HAIMYUE MOTHUBAIIUM K OOYYEHHIO OMOJIOTHH, IEJICHANPaBICHHOE
pa3BUTHE BHYTPEHHUX YOEKICHUN JIMYHOCTH HA OCHOBE KIIIOUEBBIX IICHHOCTEH W
UCTOPUYECKUX  TPAAUIUH  pa3BUTHS  OMOJIOTMYECKOrO0  3HaHUS, TOTOBHOCTH
U CIIOCOOHOCTHh 00YYaIOIIUXCSl PYKOBOJICTBOBATHCA B CBOEH JESATENBHOCTU IEHHOCTHO-
CMBICIIOBBIMU YCTAHOBKAaMHU, MPHUCYIIUMH CHUCTEME OHOJIOTMYECKOro OoOpa30BaHUs,
HAJIMYME TPABOCO3HAHUS SKOJOTUYECKON KYJIbTYpbI, CIIOCOOHOCTH CTaBUTh IEIH U
CTPOUTH )KU3HECHHBIC IJIAHBI.

JIM4HOCTHBIE pPE3yNbTaThl OCBOCHUSI MPOrPaMMBbI MO OHOJIOTMH JOCTUTAIOTCS
B  C€IMHCTBEYYCOHOMU U BOCIIUTATEIbHOM  JEATEIIBHOCTU B  COOTBETCTBUU

C TPaJWLIHUOHHBIMH POCCUHUCKUMHU COLIMOKYJIbTYPHBIMH, UICTOPUYECKUMHU U JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, TPHUHSTHIMH B OOIIECTBE MpaBWIaMH W HOpPMaMu
MOBEJCHUSA M CIOCOOCTBYIOT —TIpOIleccaM CaMOIO3HAHMs, CAaMOBOCIUTAHUS |
CaMOpa3BUTHS, PA3BUTHUSI BHYTPEHHEH MO3ULUM JTUYHOCTH, MATPUOTHU3MA U YBAKECHUS
K 3aKOHY M TIPaBOMOPSIIKY, YEJIOBEKY TpyJla M CTaplieMy MOKOJCHUIO0, B3aUMHOTO
yBaXXEHUsA, OEpEKHOTO OTHOIICHUS K KyJIbTYPHOMY HACIEIUI0 W TPATUIUAM
MHOTOHAIMOHAILHOTO Hapoaa Poccuiickoin deaepaiuu, Ipupoie U OKPYy-Karollen cpeie.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUSI y4eOHOro mnpeaMera «buoaorus» JOJIKHBI
OTpaxxaTb ~ TOTOBHOCTh M  CHOCOOHOCTh  OOYYArOIIMXCS ~ PYKOBOJICTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIMEH JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAIUH, MO3UTUBHBIX BHYTPEHHUX YO KICHUHN, COOTBETCTBYIOITUX TPATUIIMOHHBIM

IIEHHOCTSIM POCCHUUCKOTO OOIIEeCTBA, PACIIUPEHUE >KU3HEHHOI'O ONBbITa U OIBITA
NEATEeIbHOCTH B TPOIIECCE pean3alliM OCHOBHBIX HAMpPaBJICHUN BOCIUTATEIHHOU
JIEATEeIIbBHOCTH, B TOM YHUCJIE B YACTH:

1) rpaskIaHCKOr0 BOCTIUTAHMS:

C(OPMHUPOBAHHOCTh TPAKIAHCKOW TO3HMIMU OOYYAIOIIErocss Kak aKTUBHOTO |
OTBETCTBEHHOTO YJICHa POCCUHCKOTO O0IIECTBA;

OCO3HAHHME CBOUX KOHCTHTYIIMOHHBIX TpaB M OOS3aHHOCTEH, YBa)KCHUE 3aKOHA
¥ TIPABOTIOPS/IKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOW NESATEIBHOCTH IPH CO3JAaHUU YYEOHBIX
IPOEKTOB, PEHICHUH Y4eOHBIX U MMO3HABATEIBHBIX 3a/1a4, BHIIOJTHEHHH OMOJIOTHYECKHUX
IKCIIEPUMEHTOB;
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CIIOCOOHOCTBh OMPEENIATh COOCTBEHHYIO MO3MIMIO MO OTHOLICHHUIO K SIBJICHUSIM
COBPEMEHHOM KU3HU U OOBSICHITH €€;

YMEHHE YYWUTHIBaTh B CBOMX JAEHCTBHSIX HEOOXOJUMOCTh KOHCTPYKTUBHOTO
B3aUMOJICUCTBUS JIOAEH C Pa3HBIMH YOEKIACHUSIMH, KYJIbTYPHBIMH LIEHHOCTSIMHU M
COLIMAJIbHBIM IIOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B MPOLECCE COBMECTHOIO BBINOJHEHUS YYEOHBIX,
II03HABATEIIbHBIX U UCCIIEA0BATEIbCKUX 3a1a4, YBAXKUTEIBHOIO OTHOLIEHHUS K MHEHUIO
OIIIOHEHTOB IIPU 00CYKJIEHUU CIIOPHBIX BOIIPOCOB OMOIOIMUECKOT0 COAEPIKAHUS;

TOTOBHOCTb K TYMaHUTapPHOU U BOJIOHTEPCKOM JESTEIIBHOCTH;

2) NIATPHOTHYECKOTO BOCTIMTAHMSI:

c(OPMUPOBAHHOCTh POCCUHCKON TIpaKAaHCKOW WACHTUYHOCTH, MaTPUOTH3MA,
YBOXKEHHUSI K CBOEMY HapoOJIy, YyBCTBAa OTBETCTBEHHOCTH Iepeln PoamHoM, ropaoctu
3a CBOM Kpau, CBOWO PonuHy, CBOHM A3BIK W KYJbTYypYy, NPOLUIOE M HACTOSAIIEE
MHOTOHallMOHAIBHOTO Hapoaa Poccnu;

LEHHOCTHOE OTHOILIEHWE K MPUPOJHOMY HACIEAUI0 W NaMATHHUKaM IPHUPOJBI,
JTOCTHKEHHUSIM Poccrn B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPY/JIE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJl POCCUMCKHX YUYEHBIX B CTAHOBJICHHE U Pa3BUTHE
OMOJIOrMH, TOHUMAHUS 3HaUY€HUs1 OMOJIOTMH B TO3HAHUU 3aKOHOB IPUPOJIbI, B JKU3HU
YeJIOBEKa U COBPEMEHHOIO 00IIIECTBa;

uaeliHas YyOEeXIEHHOCTb, TOTOBHOCTb K CIy)K€HHIO U 3amure OredecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHUS
OCO3HaHUE JTYXOBHBIX LEHHOCTEN POCCHICKOTO HapoJa;
c(hOpMHUPOBAHHOCTHh HPABCTBEHHOI'O CO3HAHMS, STUUECKOTO IMOBEICHHUS,
CIIOCOOHOCTh  OIIEHHMBATh CHUTYallMI0O W TPUHUMATh OCO3HAHHBIE peIICHUs,
OPUEHTHUPYSACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;
OCO3HAHME JTUYHOTO BKJIAJIa B TOCTPOCHHUE YCTOMUHUBOTO OYyAYIIEro;
OTBETCTBEHHOE OTHOIICHUE K CBOUM POIUTEINISIM, CO3JAaHUI0 CEMbH Ha OCHOBE
OCO3HAaHHOTO MPUHSATHS LEHHOCTEW CEMEWHOM KM3HU B COOTBETCTBUM C TPAAULIUAMU
HaponoB Poccuu;

4) 3CTETHYECKOro BOCIIUTAHUS

ACTETUYECKOE OTHOIICHHE K MHpPY, BKJIIOYAs JCTETHKY ObITa, HAyYHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPyAa, OOIIECTBEHHBIX OTHOIICHU;

IIOHUMAHUE DMOILMOHAIBHOTO BO3JCHMCTBUS JKUBOU MPUPOABI U €€ ILEHHOCTH;

TOTOBHOCTB K CAMOBBIPAXKEHUIO B PA3HBIX BUAAX UCKYCCTBA, CTPEMIIEHUE MPOSABIIATH
KayeCTBA TBOPUYECKOM JIMYHOCTH;

5) ¢pu3nuecKkoro BocnuTaHusi, POPMUPOBAHUSI KYJIbTYPHI 310POBbS H
IMOLUOHAIBHOIO 0J1ArONOTyYHUs:

MOHMMAaHHUE U pealn3alus 3J0pOBOro U 0e30macHOro odpasa >KUM3HM (310pOBOE
NUTaHue, COONIOACHNE TMTMEeHUYECKUX MpPaBUi U HOPM, cOaJaHCUPOBAHHBIA PEKUM
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3aHATUN U OTIbIXA, PETyJsipHas (U3NYECKasi aKTUBHOCTD), OEpPEKHOT0, OTBETCTBEHHOTO
U KOMIIETEHTHOTO OTHOUIEHHMsSI K COOCTBEHHOMY (PHU3MUYECKOMY U ICUXHUYECKOMY
3J1I0pOBBIO;

[NOHMMaHUE LEHHOCTU MpaBWJI UHIUBUAYAJIbHOTO U KOJUIEKTUBHOTO 0€30IacHOro
MOBEACHUS B CUTYALUSIX, YTPOKAIOIINX 310POBbIO U )KM3HU JIOACH;

OCO3HaHUE TMOCJIEACTBUA M HENPHUATHS BpEOHBIX MpPUBBIUEK (YHNOTpeOsieHus
AJIKOT0JIs, HAPKOTUKOB, KYpEHU);

6) TPyA0BOro BOCIUTAHUA:

TOTOBHOCTh K TPYly, OCO3HAHHE IIEHHOCTH MaCcTEePCTBA, TPYI0II00HE;

FOTOBHOCTh K AaKTUBHOM JESTEIbHOCTH TEXHOJOTMYECKOM U  COIMAJIbHOMN
HaIpPaBJICHHOCTH, CIOCOOHOCTh WHHUIMUPOBATH, IUIAHUPOBATh M CaMOCTOSATEIIBHO
BBITIOJIHATH TAKYIO JEATEIbHOCTD;

MHTEpEC K pa3nu4HbiM cdepaM MpodeCcCUOHATBHOU JEATeIbHOCTH, YMEHHE
COBEpIIaTh OCO3HAHHBIN BBIOOp Oyayiiei mpodeccun U peaan3oBbIBaTh COOCTBEHHBIC
YKW3HEHHBIE TIJIaHbI;

TOTOBHOCTH M CITOCOOHOCTH K 00OPa30BaHUIO U CaMOOOPa30BaHUIO HA MPOTSHKEHUH
BCEM KU3HU,

7) 3K0JIOTHYECKOT0 BOCIIUTAHHUS:

AKOJIOTMYECKHU 11€JIECO00pa3HOe OTHOIICHUE K MNPUPOJE KaK HMCTOYHUKY >KU3HU
Ha 3eMJie, OCHOBE €€ CyIlIECTBOBAHUS;

MOBBIIIIEHUE  YPOBHS  DKOJOTUYECKOW  KYJNbTYphl: MPUOOPETEHHE  OIbITa
MJIAHUPOBAHUSI TTOCTYIKOB M OLICHKM WX BO3MOXKHBIX TOCJEACTBUN JI OKPYKarolen
CpEIbl;

OCO3HAHHUE TJI00ATBLHOTO XapaKTepa IKOJIOTUUECKUX MPOOJIeM U IMyTel UX PEIICHUS;

CIIOCOOHOCTH HCIIOB30BaTh MPUOOpPETaeMble MPU U3YYCHUH OMOJIOTHH 3HAHUS U

YMEHUS TIPU PEIICHUU IPOOJIEM, CBSI3aHHBIX C PAIMOHAIBHBIM MTPUPOONIOIH30BAHUEM
(coOmroneHre TpaBWJI TIOBENIEHUST B TMPUPOJE, HANPABICHHBIX Ha COXpPaHEHUE
paBHOBECHA B DKOCUCTEMAX, OXpaHy BUIOB, SKOCUCTEM, OHochepsl);

AKTUBHOE HEINPUATHE ACUCTBUN, MPUHOCIIIMX BPEI OKPYXKAKOILIECH MPUPOIHOU
cpele, yMEHHE TMPOTrHO3UPOBATH HEOIATONPHUATHBIE JKOJIOTUYECKUE TOCIEICTBUS
MPEANTPUHUMAEMBIX IEMCTBUM U NIPENOTBPAILATh UX;

HaJU4Yue Pa3BUTOIO IKOJOTUUECKOTO MBIIIJIEHUS, AKOJOTUYECKON KYJIbTYPHI,
OTbITA JIESITEIHHOCTH JKOJOTHYECKOW HANpaBJIECHHOCTH, YMEHHUSI PYKOBOJCTBOBATHCS
MMH B TO3HABaTEJIbHOM, KOMMYHUKATUBHOM M COIMAIBHON MPaKTHUKE, TOTOBHOCTH K
Y4aCTHUIO B IPAKTUUECKOMN ACATEILHOCTH AKOJOTHUECKON HANIPABICHHOCTH;

8) HEeHHOCTH HAYYHOI'0 TIO3HAHMS:
cOPMHUPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKM W OOIIECTBEHHON MNPaKTHKH, OCHOBAHHOIO Ha JHAJOre KYJIbTYP,
CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOSTO MECTA B MOJIUKYIBTYPHOM MHPE;
COBEPIIICHCTBOBAHME SA3BIKOBOM M YHTATEIbCKOM KYJIBTyphl KaK CpeaCTBa
B3aMMOJICHCTBHSI MEXTy JIOJABMHU U TIO3HAHUS MHPA,
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OHUMaHUe crieluUKHU ONOJIOTUN KaK HAyKH, 0CO3HaHUs €€ poJiu B OpMHUpOBAHUH
pPaIMOHAIBHOTO HAYYHOTO MBINUICHUS, CO3JaHWU IEJIOCTHOTO TPECTaBICHUS
00 OKpy’KarIleM MUpPE KaK O €JMHCTBE MPUPOIBI, YeJIOBEKa W OOIIECTBA, B MIO3HAHUU
NPUPOJIHBIX 3aKOHOMEPHOCTEH W pelmIeHUH TPOOJIeM COXPAaHEHUS TMPUPOIHOTO
paBHOBECHS,

yOeXIEHHOCTh B 3HAYMMOCTH OWOJIOTMM JJIi COBPEMCHHOW IIMBHIIM3AIINM:
oOecrieueHUsT HOBOTO YPOBHS Pa3BUTHS MEIUIIMHBI, CO3JaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTHI, CIIOCOOHBIX peIIaTh PECypCHBIC MPOOJIEMbI Pa3BUTHS UYEIOBEUYECTBA,
MoMCKa TyTeH BBIXOJA W3 TJIOOATBHBIX JKOJOTHYECKUX TPoOIeM U 0OecreUeHHUsI
nepexoga K YCTOMYMBOMY Pa3BHUTHIO, PAMOHAILHOMY HCIOIB30BAHUIO MPUPOTHBIX
pecypcoB U (hOPMHUPOBAHUIO HOBBIX CTaHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B MOJIYYCHUH OMOJIOTUYECKUX 3HAHUN B IEISAX MOBBIIICHUS
oOIIel KyJIbTypbl, €CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH, KaK COCTaBHOM 4YacTu
GYHKIIMOHATBLHOW TPAMOTHOCTH OOydYaroImmxcs, G(OPMHUPYEMOH TpH HW3YUCHUHU
OnoIorHy;

MOHUMaHUE CYIIHOCTA METOJIOB IIO3HAHMS, HCIOJIb3yeMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH HCIIOJL30BaTh MOJydaeMble 3HAHWS I aHAIW3a U O0BSICHCHUS
SBJICHMM OKPYXAIOIIEro MUpa M MPOUCXOASIIUX B HEM HU3MEHEHUMN, YMEHUE JeaTh
00OCHOBaHHBIE 3aKJIIOUCHHUS HA OCHOBE HAy4HBIX (DAaKTOB M HMMEIOUIUXCS JTaHHBIX
C TICJIBIO TIOJTYYCHHUSI TOCTOBEPHBIX BHIBOJIOB;

CITOCOOHOCTH CAMOCTOSITEIIBHO MCTIOJ30BaTh OMOJIOTHUECKIE 3HAHUS JIJIST PEIICHUS
po0JIeM B pealTbHBIX KU3HCHHBIX CUTYAIIHSX;

OCO3HaHWE IIEHHOCTH HAYYHOW JEATEILHOCTH, TOTOBHOCTh OCYIIECTBISATH
MPOCKTHYIO M HCCIIEIOBATEIBCKYIO JEATEIbHOCTh HHIAUBUIYAJIBHO U B TPYIIIIE;

TOTOBHOCTB M CITOCOOHOCTH K HETIPEPHIBHOMY 0Opa30BaHUIO M CaMOOOpPa30BaHMIO,
K aKTUBHOMY TIOJIYYCHHIO HOBBIX 3HAHUU 1O OMOJIOTHH B COOTBETCTBUU C KU3HECHHBIMH
NOTPEOHOCTSIMU.

METANPEAMETHBIE PE3YJIBTATHBI

MeramnpeaMeTHbie pe3yibTaThl OCBOCHUS Yy4yeOHoro mpenmera «buomorusy
BKJIIOYAIOT:  3Ha4YMMble Uil (OPMUPOBAHMS  MHUPOBO33PEHUA  OOyYarOIIUXCS
MEXIMCHUIUIMHAPHBIE  (MEXKIPEIMETHBIC) OOIIeHAyYHbIE TOHATHS, OTpaKarolue
[[EJIOCTHOCTh HAYYHON KapTUHBI MUPA U CHEIU(UKY METOI0B IMO3HAHMUSI, UCTIOIH3YEMBIX
B €CTECTBEHHBIX HayKaxX (BEIIECTBO, PHEPTHUs, SIBIICHUE, MPOIECC, CUCTEMa, HAyUHbBIN
dbaKkT, TPUHIMI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCICAOBAHNUE,
HaOJII0/ICHNE, U3MEPEHHE, IKCIICPUMEHT U JIPYTUE); YHUBEPCAIbHbBIC YUCOHBIC ICHUCTBUS

(mo3HaBaTeIbHBIE, KOMMYHUKATUBHBIE, pEryJsiTUBHBIE), oOecreynBaroIue
dbopMupoBanre (PyHKIMOHAIBHON TPAMOTHOCTH M  COLHUAIBHONH KOMIETEHIIUU
oOyuJaroumxcs; CIIOCOOHOCTB oOyyaromuxcs UCII0/Ib30BaTh OCBOCHHBIE

MEXIUCITUTUTMHAPHBIE, MHPOBO33PEHUYECKUE 3HAHWS W YHUBEpPCAIbHBIC Y4eOHBIE
JICVCTBHS B MIO3HABATEIIBHON U COLUAIBHOM MPAKTHUKE.
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B pesynbrate u3yueHus OMOJIOTMM HAa YPOBHE CpellHero oOuiero oOpa3oBaHUS
y oOyuaromerocs OyayT c(pOpMHUPOBaHBI MO3HABATEIbHBIC YHUBEPCAJIbHBIC yueOHbBIE
JENUCTBUS, KOMMYHUKATHUBHbIE YHUBEpCaJIbHbIE Yy4eOHbIE JACUCTBUS, PETYJIATUBHBIC
YHUBEpCaIbHbIE YUEOHBIE IEUCTBUS, COBMECTHAS JESTEIBHOCTb.

Ilo3HaBaTeibHbIC YHUBEpPCAJIbHbIE Y4eOHbIe NeCTBUS
Ba3oBnle Jornueckue 1eCTBUA:

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

MCIIOJIb30BaTh IIPU OCBOEHUM 3HAHUN MPHUEMBI JJOTUYECKOTO MBIIUICHUS (aHAIN3a,
CUHTE3a, CpaBHEHU, KJIaccuukaiu, 000011eH s ), pACKPBIBATh CMBICT OUOJIOTUUECKUX
NOHATUHN (BBIACHATh UX XapaKTepHbIE IMPU3HAKH, YCTAaHABIMBATH CBSI3M C JPYTUMU
MOHSITUSIMH );

ONPENEIIATh e ACATEIbHOCTH, 3a/1aBasi MApaMETPbl U KPUTEPUU UX JOCTUKEHUS,
COOTHOCHUTB PE3YyJIbTaThl I€ATEILHOCTH C MOCTABJICHHBIMU LEISIMU;

HCIIOJIb30BaTh OMOJOTUYECKUE TOHATHS 1711 00BsICHEHUS (DAaKTOB U SIBJICHUH KUBOU
MIPUPO/IBI;

CTPOUTH JIOTUUECKUE PaCCYyX JeHUS (MHAYKTUBHBIC, ICNYKTUBHbBIC, 10 aHAJIOTHUN),
BBISBJISITh 3aKOHOMEPHOCTHM U MPOTUBOPEUUS] B PACCMaTPUBAEMBIX  SIBJICHUSX,
(bOopMyIMPOBATH BHIBOJIBI M 3aKITIOUEHUS;

IPUMEHSTh CXEMHO-MOJIEJbHBIE CPEICTBA ISl MPEACTABICHHS CYLIECTBEHHBIX
CBSI3€H M OTHOIIEHUHN B M3y4aeMbIX OMOJIOTHUECKUX 00BEKTaX, a TaKKe MPOTUBOPEUHI
Pa3HOTrO0 POJia, BBISBJICHHBIX B PA3IMUYHBIX HH(POPMAITMOHHBIX UCTOYHUKAX;

pa3pabaThiBaTh IUIaH pELIEHUS MpoOJeMbl € Y4Y4ETOM aHallh3a HMMEKOUIUXCS
MaTepUAJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JESATEIBHOCTb, OLEHMBATh COOTBETCTBHE pPE3YJIHTATOB
LEJISIM, OLIEHUBATh PUCKH MOCJIEICTBUI AEATEIbHOCTH;

KOOPJIMHUPOBATh U BBHITIOJNHATH PabOTy B YCIOBUSAX PEaTbHOTO, BUPTYaJIbHOTO U
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

pPa3BUBATh KPEATUBHOE MBIIIUICHUE TPU PEIICHUH KU3HEHHBIX IPOOIIEM.

ba3oBble ncciieqoBare/ibCKue 1eiCTBHA:

BJIQJIETh HaBbIKAMHU y4e€OHO-HUCCIICIOBATEILCKOM U TMPOEKTHOM AEesTEIbHOCTH,
HABBIKAMH Pa3pEeIICHUs MPOOJieM, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSTEIIEHOMY
MOMCKY METOJIOB pelIeHUs] MPAKTUYECKUX 3aj]ay, MPUMEHEHHUIO Pa3IMUHBIX METOJI0B
MO3HAHUS;

UCIIOJIb30BaTh Pa3IMYHbIC BUJIBI ACATEILHOCTH 10 TTOJTYYEHUIO HOBOT'O 3HAHUS, €TO
WHTEPIpETAUU, MPEOOPA30BAHUIO U IPUMEHEHHUIO B YUEOHBIX CUTYAIIHMSIX, B TOM YHCIIE
MIPU CO3/IaHUU YYEOHBIX U COIUATIbHBIX TTPOCKTOB;

dbopMHpOBaTh HAyYHBIA THUI MBILUICHUS, BJIAJIETh HAYYHOW TEPMHUHOJIOTHUEH,
KJIFOUEBBIMU MOHATHUSIMU U METOJIAMU;

CTaBUTb U HOPMYIUPOBATH COOCTBEHHBIE 33a41 B 00pa30BaTeNIbHOM NeATEIbHOCTH
Y KU3HEHHBIX CUTYaIUSX;
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BBISIBJIATh IPUYMHHO-CJICICTBEHHBIC CBSI3U U aKTyaJM3UpOBaTh 3a/1a4y, BbIIBUTATh
TUIIOTE3Y €€ PEeIICHUs, HAXOUTh apTyMEHTBI JIJIsl IOKa3aTeIbCTBA CBOUX YTBEPIKICHUM,
3aJ1aBaTh MapaMeTPhbl U KPUTCPUH PELICHHS;

aHAJIM3UPOBATh IMMOJIYUYCHHBIC B XOJC PCIICHUS 3aJa4l Pe3yJbTaThl, KPUTHUCCKU
OLICHMBATh WX JJOCTOBEPHOCTh, TPOrHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBHSIX;

JaBaTh OIICHKY HOBBIM CHUTYaIIHUsIM, OLICHUBATH MPUOOPETEHHBIN OIIBIT;

OCYIIECTBIIATH [IEJICHAIIPABICHHBIN MOMCK MIEPEHOCA CPEJICTB M CIIOCOOOB JCHCTBUS
B MTPO()ECCHOHATIEHYIO CPENY;

YMETh TICPCHOCHTHh 3HAHUS B II03HABATCIBHYI0O M TPAKTHYSCKYIO O0OJacTH
KU3HEICATEIIBHOCTH;

YMETh HHTETPUPOBAThH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIACTCIH;

BBIJIBUTATh HOBBIE HJICH, NIPEAJIaraTh OpUTHHAIBHBIC ITOIX0/IbI U PEIICHUS, CTABUTh
IPOOJIEMBI U 33J1a4H, JOITyCKAIONTNE alIbTEPHATUBHBIC PEIICHU.

Pabora ¢ undopmanueii:

OpUEHTHUPOBAThCA B PA3IUYHBIX HCTOYHHMKAX HH(MOpManuu (TEKCTe y4eOHOro
nocoOusi, HayYHO-TIOMYJISIPHON JIUTepaType, OMOJOTUYECKUX CIIOBAPSX U CIIPABOYHHUKAX,
KOMITBIOTEPHBIX 0a3ax JJaHHbIX, B HHTepHeTe), aHaIM3UpOBaTh HHGOPMAIIUIO
pPa3TUYHBIX BUAOB U (DOPM MPEICTABICHUS, KPUTHICCKU OIICHUBATH €€ TOCTOBEPHOCTD 1
HETIPOTUBOPECUNBOCTD;

dbopMynHpOBaTh 3aMPOCHl U MPUMEHSATh Pa3JIMYHbIE METOJIbI TIPU TTOUCKE U 0TOOpE
Oounonornyeckoi nHGOpMaIN, HEOOXOIUMOM JIJIsl BBITIOJHEHUS YI€OHbBIX 3a/1a4;

npuoOpeTaTh  OMBIT  HMCHOJB30BaHHS  MHGOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTU, COBEPIICHCTBOBATh KYJbTYpPY AaKTUBHOTO WCIOJIB30BAHUS Pa3IUYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSTEIIHO BHIOMPATH ONTUMANIbHYIO (POPMY Mpe/ICTaBICHUs OMOIOTHIECKOM
uHdopmaruu (cxembl, rpaduKH, TUarpaMMbl, TAOJIUIIbI, PUCYHKU U JPYTOE);

HCIIOJIb30BaTh HAYYHBIN S3bIK B KAUECTBE CPEICTBA MPU pabOTe ¢ OMOIOTHYECKOM
uHdopMaIuelt: TPUMEHSITh XUMHUYECKHe, (DU3NYECKHe W MaTeMaTUYeCKUE 3HAKH U
CUMBOJIBI, OpMYITBl, aO0OpEeBUATYpPY, HOMEHKIIATYPY, UCIIOJIB30BATh U MPE0OPa30BHIBATH
3HAKOBO-CHUMBOJIMYECKUE CPEACTBA HATIISTHOCTH,

BJIQJICTh HABBIKAMH PACIIO3HABAHUS U 3alIUTHl WH(POpMaIu, WHOOPMAITMOHHON
0€301acCHOCTH JIMYHOCTH.

KoMmyHukaTUBHBIE YHUBEpPCAJbHbIC y4eOHbIe eiCTBUS

Oo0wmenne:

OCYIICCTBJIATL KOMMYHHUKAIIMKU BO BCCX C(l)ean JKNU3HHU, AaKTHBHO Y4YaCTBOBATb
B JHAJIOTe WU JHUCKYCCHUU IO CYIIECTBY OOCykaaeMoW TeMmbl (YMEHHE 3a/1aBaTh
BOITIPOCKHI, BBICKA3bIBATh CYKXACHUA OTHOCHUTCIIbHO BBIITIOJIHCHHA HpeﬂnaraeMoﬁ 3aJgayu,
YUUTBIBATb MHTCPECHI U COIIACOBAHHOCTDH HO3HHHI>1 APYIruxX y4aCTHHUKOB AuaJiora WJIH
JTIUCKYCCUH );
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pacrio3HaBaThb HeBepOaJbHBIE CpeACTBa  OOIICHWS, [OHMMATh 3HAYEHUE
COIIMAJIBHBIX 3HAKOB, MPEINOCHUIOK BO3SHUKHOBEHUS KOH(MDIMKTHBIX CUTYaIlUil, YMETb
CMSIr4aTh KOH(IJIUKTHI U BECTU IIEPETOBOPHL;

BIQJIETh PA3UYHBIMU CHocoO0aMu OOIIEHHS M B3aWMOJCUCTBUA, IOHUMATH
HaMEpEeHHsI JIPYTUX JIOJIeH, MPOSABIATh YBAXHUTEIHHOE OTHOILICHHE K COOECEIHHMKY U
B KOPPEKTHOI opme popMyTupOBaTh CBOM BO3PAKECHHUS,

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHHUS C UCIIOIb30BAHUEM SI3BIKOBBIX
CPENCTB.

CoBMecTHAsI 1eSITEJILHOCTD:

MMOHUMATh U UCTIOJB30BaTh MPEUMYIIIECTBA KOMaHAHOW U MHIMBUAYAIbHOU pabOThI
MIPU PEIICHUU OMOJIOTUYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOAMMOCTh TPUMEHEHUS
rpynmnoBsIX (JOPM B3aUMOJICHCTBUS NP PEIICHUN yueOHOH 3a1auH;

BBIOMpATh TEMATUKY U METO/bl COBMECTHBIX JEUCTBUHN C yUETOM OOIIUX UHTEPECOB
Y BO3MOKHOCTEM Ka)KJI0TO YieHa KOJUIEKTHBA;

IPUHUMATH LEJIU COBMECTHOM AEATEIbHOCTH, OPTraHU30BbIBATh U KOOPJUHUPOBATH
JIEUCTBHS MO €€ TOCTUKEHUIO: COCTABJIATH IIJIaH ACHCTBUM, PACIIPEIAECIIATh POJIU C YYETOM
MHEHUU yYaCTHUKOB, OOCYK/JIaTh PEe3yJIbTaThl COBMECTHOM PaOOTHI;

OIICHMBATh Ka4€CTBO CBOETO BKJIAJa M KaXKJOrO0 yYaCTHUKAa KOMaHJIbl B OOIIMIA
pE3YNbTAT MO Pa3pabOTaHHBIM KPUTEPUSIM;

npeayiaraTb HOBBIE TIPOEKTHI, OLIEHWBATh MAEUM C I[O3UIMU HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYILIECTBJISITh MTO3UTUBHOE CTPATErMYECKOE MOBEICHUE B PA3IMYHBIX CUTYyalUsX,
MPOSIBJISITH TBOPYECTBO M BOOOPAKEHUE, OBITH MHUIIMATUBHBIM.

PeryisiTuBHBIC YHHBEPCAJIbHbIC Y4eOHbIEC NeHCTBUA

Camoopranmsamnus:

HCIIOJB30BaTh OUOJOTUYECKUE 3HAHUS ISl BBISBJICHUS MPOOJIEM U UX PELICHUS
B KU3HCHHBIX M YUCOHBIX CUTYaIIHSIX;

BBIOMpATh Ha OCHOBE OMOJIOTMYECKUX 3HAHWM IE€JIEBbIC U CMBICIIOBBIC YCTAHOBKU
B CBOMX JIEUCTBUSIX U MOCTYIKAaX MO OTHOIICHUIO K JKMBOM MPUPOJIE, CBOEMY 370POBbIO
U 3JI0POBBIO OKPYIKAIOIIHUX;

CaMOCTOSITENIbHO ~ OCYLIECTBIIITh MO3HABATEIbHYIO JIESTEIbHOCTh, BBISBIISITH
npoOJsieMbl, CTaBUTh W (OPMYJIHPOBATH COOCTBEHHBIE 3aJaul B 00pa30BaTEJIbHOU
JEATEIIbHOCTH U )KU3HEHHBIX CUTYyaIUsX;

CaMOCTOSTEIIbHO COCTaBIIATh IUJIAH PEHICHUs TPOOJIEeMbl C YUYETOM HMEIOITUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANIOYTCHUM;

JaBaTh OLIEHKY HOBBIM CUTYaIlUsIM;

pacIIMpsATh paMKH Y4€OHOTO TIPeIMETa Ha OCHOBE JINYHBIX TPEATIOUYTEHHI;

JienaTh OCO3HAHHBIA BBIOOP, ApPTyMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTH
3a pEIICHHUE;
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OLICHUBATh MPUOOPETEHHBIN OIIBIT;

croco0cTBOBaTh (YOPMUPOBAHUIO U TMPOSBICHUIO HIMPOKON 3PYIUIUN B Pa3HBIX
o0nacTax 3HaHWM, MOCTOSHHO TMOBBINIATh CBOW OOPa30BATENbHBIA M KyJIbTYPHBIN
YPOBEHB.

CaMOKOHTPOJIb:

JaBaThb OLIEHKY HOBBIM CHUTYallUsIM, BHOCHUTH KOPPEKTUBBI B JIESITEIBHOCTD,
OLICHMBATh COOTBETCTBUE PE3YyJIbTATOB LEISIM;

BJa/IeTh HaBbIKAMM I1O3HABATEIbHOM pe(IEKCUU KaK OCO3HAaHUS COBEpPLIAEMBIX
JEUCTBUM U MBICIIMTENBHBIX MPOLECCOB, UX PE3YJIbTATOB U OCHOBAaHUM, UCIOJIb30BAThH
npu€mbl peIEKCUU IS OLIEHKH CUTYalluY, BEIOOpa BEPHOIO PELLICHUS;

YMETH OLICHUBATh PUCKU U CBOEBPEMEHHO NPUHUMATH PEUICHUS 110 UX CHUKEHUIO;

IIPUHUMATh MOTUBBI U apI'YMEHTHI IPYTUX [IPU aHAJIU3€E PE3yIbTaTOB AEATEIbHOCTH,

IIpunsTue ceds U APyrux:
MIPUHUMATH ce0sl, MOHUMasi CBOM HEJOCTAaTKU U JJOCTOMHCTBA,
MPUHUMATh MOTUBBI U apPTYMEHTBI PYTUX NP AaHAIU3E PE3YIbTATOB AEATEIbHOCTH;
pU3HABATH CBOE MPABO U MPABO APYTHX HA OMIMOKH;
pa3BUBaTh CIOCOOHOCTH MOHUMATh MUP C MTO3UIIMHU IPYTOr0 YEIOBEKa.

HPEIMETHBIE PE3YJIbTATDBI

[IpeameTHBIC pe3ynbTaThl OCBOCHUS COEpkKaHuUs yueOHOTO ipeameTa «bromorus»
Ha yriayOJIEHHOM YpPOBHE OPHEHTHUPOBAHBI Ha oOecreueHre Mpo(UIbHOTO OO0ydeHUs
oOy4arornuxcst 6uonoruu. OHM BKIIIOYAIOT: crieluduyueckue ajis OMOJOTUM Hay4dHBIC
3HaHMS, YMEHUS W CHOCOOBI JCWCTBHI 10 OCBOCHHWIO, WHTEPIIPETAIIUU U
peoOpa30BaHUI0 3HAHWM, BUIBI JCSITCIBHOCTH IO TMOJIYYEHHUIO HOBBIX 3HAHUN M HMX
MPUMEHEHUIO B PA3UYHBIX y4E€OHBIX, a TaKKE B pPEaJbHBIX KU3HEHHBIX CUTYyaIlUsIX.
[IpeameTHBIC PE3yIbTaThl IPEACTABIICHBI TI0 TOIaM U3yUYEHUS.

[IpeameTHbIE pe3yNbTaThl OCBOCHUS yueOHOro npeameta «buonorus» B 10 knacce
JOJKHBI OTPAXKAaTh:

c(OpPMHUPOBAHHOCTH 3HAHUI O MECTE M POJIM OMOJOTHMH B CUCTEME €CTECTBEHHBIX
HayK, B (POPMUPOBAHUU E€CTECTBEHHO-HAYYHOM KAPTHUHBI MUpPA, B MO3HAHWU 3aKOHOB
OpUPOJbl U PELIEHUH MpoOJIeM palMOHAIBHOIO MPHUPOJIONOIb30BAaHUS, O BKJIAJE
POCCHICKUX U 3apyOekKHBIX YUEHBIX B pa3BUTHUE OMOJIOTUY;

BIQJICHUE  CHCTEeMOW  OMOJIOTWUYECKMX  3HAaHWHA,  KOTOpas  BKJIIOYAET:
OCHOBOITOJIAraoIIe OUOJIOTMYECKUE TEPMUHBI U MOHATUSL (KU3Hb, KIETKA, OPTraHu3M,
MeTaboJIM3M, TOMEOCTa3, CAMOPETYJIslUs, CAMOBOCIIPOU3BEIAECHUE, HACIIEICTBEHHOCTD,
U3MEHYUBOCTb, POCT U pa3BUTHE), OHUONOrHMYECKHE Teopuu (KJIETOYHAs TEOpHs
T. IIIBanna, M. Illneinena, P. Bupxosa, XxpoMocOMHass Teopusi HACIEICTBEHHOCTH
T. Moprana), yuenusi (H.1. BaBunoBa — 0 meHTpax MHOT0OOpa3usi U MPOUCXOKICHHS
KYJbTYPHBIX pPAaCTEHUi), 3aKOHBI (€IMHOOOpa3usi MOTOMKOB IEPBOTO IOKOJICHUS,
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paclieryieHusl, YUCTOThI TraMeT, HEe3aBHUCHUMOro HaciemoBanus [. Mennens,
TOMOJIOTHYECKUX PSIOB B HACIEeACTBEHHOH n3MenunBoctr H.W. BaBunosa), mpuHIUIIBI
(KOMILJIEMEHTapPHOCTH);

BJIQJICHHE OCHOBHBIMH  METOJaMH HAyYHOTO I[IO3HAHUS,  HCIIOJIb3YEeMBbIX
B OHMOJIOTMUECKHUX HCCICNOBAaHUSIX IKUBBIX OOBEKTOB (OMUCaHWE, W3MEpPEHUE,
HaOJIFOICHNUE, DKCTICPUMEHT);

YMEHHE BBIJICIATh CYIIECTBEHHBIC MPHU3HAKU: BHPYCOB, KIETOK MPOKAPUOT U
9YKApUOT, OJTHOKJIETOUYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4YHCIIe OaKkTepHii,
rpuOOB, pacTEHHWH, >KMBOTHBIX W YEJOBEKa, CTPOCHHS OpPTaHOB M CHUCTEM OPTraHOB
pacTeHui, JKUBOTHBIX, YEJIOBEKA, MPOIECCOB KHUIHEACITEIbHOCTH, MPOTEKAIOIINX
B OpraHU3Max pacTEHH, )KUBOTHBIX M YEJIOBEKa, OMOJIOTUYECKUX MPOIECCOB: OOMEHA
BelIeCTB (MeTadoJIu3M), TPEBpAIEHUs DSHEPruH, OpOXKEHHUS, aBTOTPOPHOTO U
reTepoTpOo(PHOro TUNOB MNHUTAHMS, (HOTOCHMHTE3a M XEMOCHUHTE3a, MHUTO3a, MeWo03a,
ramMeToreHe3a, JIMOpPUOTeHe3a, IOCTAIMOPHUOHATIBLHOTO  Pa3BUTHS, PA3MHOMKEHUS,
WHAVBUAYAIBHOTO pa3BUTHS oOpraHu3Ma (OHTOT€He3a), B3aMMOJCHCTBHS T'€HOB,
reTepo3uca, UCKyCCTBEHHOTO 0TOO0pa;

YMEHUE YCTAHABJIMBATh B3aMMOCBSI3M MEXKJY OpPraHOMJAMU KIJIETKH U UX
GYHKIUSIMH, CTPOCHUEM KJIETOK Pa3HBIX TKaHEH M WX (PYHKIMSAMHU, MEXKIy OpraHaMH U
CUCTEMaMH OPTraHOB y PACTCHHM, KUBOTHBIX M YEJIOBEKA U MX (PYHKIUIMH, MEKITY
CUCTEMaMHU OPraHOB W MX (GYHKIUSAMH, MEXIY dTarlaMd OOMEHa BEIIECTB, dTanmamMu
KJIETOYHOTO IUKJIAa W >KU3HEHHBIX IMKIOB OPTraHW3MOB, 3TalmaMd SMOPHOHAIBHOTO
pa3BUTHS, TEHOTUIIOM U (PEHOTUTIOM, (PEHOTHIIOM U (PaKkTOpaMu cpeibl OOUTAHUS;

YMEHUE BBISBIATH OTIWYUTCIIbHBIC TPHU3HAKA KUBBIX CHCTEM, B TOM YHCIIC
pacTeHUH, )KUBOTHBIX U YEIOBEKa;

YMEHHE  UCHOJb30BaTh  COOTBETCTBYIOUIME  apryMEHThl, OHOJIOTUYECKYIO
TEPMUHOJIOTHIO M CHUMBOJIMKY [IJISl JIOKa3aTeIbCTBA POJICTBA OPTraHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIIIT,

yMEHHE peniaTh OMOJIOTUYECKHE 3a/1a4H, BBISIBIISITh MPUYUHHO-CIICJICTBEHHBIE CBSI3U
MEXIy MCCIIeTyeMbIMH OMOJIOTUYECKUMH TIPOILIECCAMH U SIBIICHUSIMH, JIEJIaTh BBIBOJIBI U
MPOTHO3bI HA OCHOBAHUH TTOJIYYCHHBIX PE3yJIbTATOB;

YMEHHE BBHITOIHSITH J1a00paTOPHBIC U MPAKTHIECKHE PadOThI, COOMIOAATh MTpaBUIia
pu paboTe ¢ y4eOHBIM U JIA0OpaTOPHBIM 000PYI0BAHUEM;

YMEHHUE BBIJBUTATh TUIOTE3bI, MPOBEPATh WX IKCMEPUMEHTATHHBIMUA CPEIACTBAMU,
dbopMynupys 1eTb UCCIeNOBAHUS, aHAIM3UPOBATH MOMYyUYEHHBIC PE3YNIbTaThl U AeNaTh
BBIBO/IBI;

YMEHHE Yy4YacTBOBAaTh B Y4E€OHO-HCCIENOBATEILCKOW paboTe Mo OHOJIOTHH,
HKOJIOTUH U MEIUIIMHE, TTPOBOIUMON Ha 0a3e IIKOJIbHBIX HAYYHBIX O0IIECTB, U IMyOIMIHO
MIPEICTABIIATH MOJTYYEHHBIE PE3YIbTaThl HA YICHUYECKUX KOH(PEPCHITUIX;

YMEHHE OIICHWBATh 3TUYECKHE ACIEKTHl COBPEMEHHBIX HCCIICOBAHUN B 00JIACTH
Owonorni W  MeAWIUHBI  (KJIOHMPOBAHWE, WCKYCCTBEHHOE  OIUIOJOTBOPEHHE,
HaNpaBIIEHHOE N3MEHEHNE TeHOMA B CO3/JaHNe TPAHCTEHHBIX OPTaHNU3MOB);
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YMEHHE OCYIIECTBISATh OCO3HAHHBIA BbIOOp Oyaymied mnpodeccuoHaIbHON
NeSITETPHOCTH B O0JNACTH OWMOJIOTWH, MEAMIMHBL, OWOTEXHOJIOTUH, BETEpUHApPUH,
CENTbCKOTO XO3SIMCTBA, MHILIEBOW MPOMBIIUIEHHOCTH, YIIyOJIATh IO3HABATEIbHBIN
MHTEpEC, HampaBICHHBIH Ha OCO3HAHHBIN BBHIOOP COOTBETCTBYIOIIEH mpodeccuu u
OPOJOJDKEHHE  OMOJIOTMYECKOro  O0pa3oBaHMsl B~ OpPraHM3aLUSAX  CPETHETro
po¢eCCUOHATBFHOTO U BBICIIET0 00Pa30BaHUsL.

[IpenmMeTtHble pe3ynbTaThl OCBOCHUS yueOHoro npeameta «buonorus» B 11 kiaacce
JTOJKHBI OTPAXaTh:

c(hOpPMHUPOBAHHOCTH 3HAHUIN O MECTE U POJIM OMOJIOTHH B CHCTEME €CTECTBCHHBIX
HayK, B (OPMHUPOBAaHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTHUHBI MHPA,
B MMO3HAHUM 3aKOHOB MPHUPOJABl U PEIICHUU SKOJOTUYECKHUX MPOOJIEM UYeJOBEYeCTBa, a
TaK)Ke B PEIIEHUH BOIIPOCOB PAIMOHAIIBHOTO TPUPOAOIIOIH30BaHUs, U B HOPMHUPOBAHUHI
[IEHHOCTHOTO OTHOIICHHSI K TPHUPOJE, OOIIEeCTBY, YEIOBEKY, O BKJIAaJ€ POCCHUICKUX U
3apyOEKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE OMOJIOTHH;

yMEHHUE BJIAJIETh CHUCTEMOM OHOJIOTMYECKHX 3HAaHUW, KOTOpas BKIIOYAET
OTIpEeJICIICHHS] U TOHUMaHUE CYIIHOCTA OCHOBOIIOJIATAIOIINX OMOJIOTMYECKUX TEPMHUHOB
U TOHATUH (BUI, dKOCUCTeMa, Omocdepa), OMOIOrHUECKHE TEOpUU (PBOIOIMOHHAS
teopust Y. [lapBuHa, cuHTeTnueckas teopusi 3Botonuu), yuenus (A.H. CeseprioBa —
0 MyTAX W HampaBieHusx 3Bomornuu, B.M. Bepnaackoro — o Ouocdepe), 3aKoHbBI
(renetnueckoro paHoBecusi [x. Xapau u B. BaiinOepra, 3apojpiieBoro cxojicTsa
K.M. bopa), npaBuna (Muaumyma HO. JIubuxa, 3K0JIOTHYECKON MUPAMUIBI SHEPTUN),
runotessbl (runore3a «mupa PHK» V. I'unGepra);

yMEHHUE BIAJETh OCHOBHBIMU METOJAaMH HAyYHOTO TO3HAHMS, HCIOJb3yeMbIMU
B OHOJIOTMUECKHX HCCICAOBAHUSIX JKUBBIX OOBEKTOB W JKOCUCTEM (OIHCaHUE,
U3MepeHue, HaOMIOJeHNe, JKCIEPUMEHT), CIOCO0aMU BBISBICHUS UM OLICHKHU
aHTPOIIOTCHHBIX H3MEHEHUI B IPUPO/IE;

YMEHHE BBIJCATH CYIIECTBEHHBIE MPU3HAKHU: BUJAO0B, OMOTEOIEHO30B, IKOCUCTEM U
ouocdepsl, CTAOMIN3UPYIOLIET0, ABUKYIIETO U Pa3phIBAIOIIETO €CTECTBEHHOIO 0TOO0pA,
aJUIONAaTPUYECKOT0 U CUMITATPUUECKOTO BHUIA000pa30BaHUs, BIMSHUS ABWKYIIUX CHII
ABOJIIONIMM Ha TEHO(OHJ MOMYJSAIHNH, MPUCIOCOOJICHHOCTH OPraHu3MOB K Cpelie
oOuTaHus, YepeAOBaHUs HAMpPaBJICHUN HSBOJIIOIMH, KPYrOBOPOTa BEIIECTB M TOTOKA
SHEPI'UM B SKOCUCTEMAX;

YMEHHUE YCTaHABIMBATh B3aUMOCBSI3U MEXKY MPOIECCaMU DBOJIIOIUH, ABUKYIIIUMU
CUJIaMU aHTPOIOTeHEe3a, KOMIIOHEHTAMH Pa3JIMYHBIX SKOCUCTEM U MPUCTIOCOOTIECHUSIMU
K HIM OPTaHHU3MOB,;

YMCHHE BBISBJIATH OTINYUTEIBHBIC TPU3HAKH JKUBBIX CUCTEM, IIPUCIIOCOOJICHHOCTD
BHUJIOB K cpejie oOMTaHMs, a0UOTHYECKUX W OMOTHMYECKUX KOMIIOHEHTOB JKOCHUCTEM,
B3aMMOCBSI3€i OPraHU3MOB B COOOIIIECTBAX, AaHTPOIIOTC€HHBIX U3MEHEHUN B AKOCUCTEMAX
CBOEU MECTHOCTH;

YMEHUE  HCIOJIb30BaTh  COOTBETCTBYIOIIHUE  ApPTYMEHTHI, OHOJOTHYECKYIO
TEPMUHOJIOTMI0O M CHUMBOJHUKY JUIsl JIOKa3aTelbCTBa POJICTBA OPraHU3MOB Ppa3HbIX
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CUCTEMATUYECKUX TPYII, B3aWMMOCBSI3M OPTaHU3MOB W CpEIbl OOWTAHUS, €IWHCTBA
YeJI0OBEYECKHX pac, HEOOXOAUMOCTH COXPaHEHHsI MHOTOOOPa3us BUIOB M SKOCUCTEM KaK
YCIIOBUS COCYIIIECTBOBAHUS TIPUPOJIBI U YETIOBEUECTBA;

YMEHHE peliaTh OMOJIOTHUECKHE 3a/1a9H, BBISBIISITh IPUUUHHO-CIICICTBEHHBIC CBSI3U
MEXKTy UCCIICTyeMbIMU OMOJOTUYSCKIMHE TIPOIIECCAMH | SIBJICHHUSIMH, JIeTaTh BBIBOJBI U
MIPOTHO3BI HA OCHOBAHHH TTOJTyYEHHBIX Pe3yJIbTaTOB;

YMEHHE BBITIOIHSTH JJa00paTOPHBIC U MPAKTUIECKHE PabOTHI, COOMIOAATh MpaBuiIa
npu paboTe ¢ y4eOHBIM U JIa0OpaTOPHBIM 000PYIOBAHUEM;

YMEHHUE BBIJBUTATh TUIIOTE3bI, MPOBEPSATh UX IKCIEPUMEHTATBHBIMUA CPEICTBAMU,
dbopMynupys LeNTb UCCIIEeIOBAaHUS, aHAIM3UPOBATh MOJYyYEHHBIC PE3YNIbTaThl U JeNaTh
BBIBO/IBI;

YMEHHME Y4YacTBOBaTh B Y4YeOHO-UCCIEAOBATEILCKOM paboTe 1o Ouojoruw,
HKOJIOTUU U MEIUIIMHE, TPOBOIUMON Ha 0a3e IMIKOJIbHBIX HAYYHBIX O0IECTB, U IMyOIMYHO
MPECTABIIATH MOJTYyYEHHBIE PE3YyIbTAaThl HA YICHUUYECKUX KOH(PEPECHITUX;

yMEHHUE OIICHUBATh THIOTE3bl U TEOPHUU O MPOUCXONKICHUU KU3HU, YEIOBEKA U
YEeJIOBEYECKMX pac, O TMPHYMHAX, TOCIEACTBUAX M CHOCO0ax MpernoTBpAICHUS
ri100aJpHbIX M3MEHEHUH B Ouocdepe;

YMEHUE OCYIIECTBIIATh OCO3HAHHBIA BBIOOp Oynaymied mnpodeccruoHambHOM
NEATETLHOCTH B 00JacCTH OWOJIOTHH, DKOJOTHH, TPHPOAOIOIH30BAHUS, MEIUIIUHEI,
OMOTEXHOJIOTUM, TICUXOJOTHH, BETEPUHAPUHU, CEIBCKOTO XO35SHUCTBA, MHINEBOU
MPOMBINIUICHHOCTH,  YIUIYOJISITh ~ TO3HABaTEIbHBIM  WHTEPEC,  HAIMPaBICHHBINA
Ha OCO3HAHHBIN BBEIOOP COOTBETCTBYIOIICH Mpodeccrr U MPOA0HKEHUE OMOJIOTHYECKOTO
o0pa30BaHUs B OPTaHU3AIUAX CPETHEr0 MPOGECCHOHAIBHOTO U BBICIIETO 00pa30BaHUS.
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10 KJIACC
No HaumenoBanne tem | KomnuectBo OcCHOBHBIE BUJIbI ACSTEIIBHOCTH
[IporpamMmmHOE coaepKaHue
/1 y4eOHOT0 npeamera 9JacoB 00ydJaronmxcs
1 | Tema «buoJsiorus Kak HAyKa»
1.1 | buonorus kak 1 CoBpemeHHast OMO0JIOTUs — PackpsiBaTh copepxanne TEpMUHOB U

KOMILTICKCHAs HayKa
M KaK 4acTh
COBPEMEHHOTO
o0I111eCTBa

KOMILIEKCHas Hayka. KpaTkas ucropus
pa3BuTHUs Ouosoruu. buonornueckue
HAyKU U U3y4aeMble UMU TIPOOIJIEMBI.
@yH/1aMEHTAJIbHBIE, TPUKIIAIHBIE U
MTOMCKOBBIC HAYYHBIEC UCCIICAOBAHUS

B OHOJIOTHH.

3HaueHne 6MoJIoTuH B (HOPMUPOBAHUU
COBPEMEHHOM €CTECTBEHHO-HAYYHOU
kapTuHbl Mupa. [Ipodeccun,
CBsI3aHHBIC C OMOJIOTHEH. 3HAUEeHNE
OMOJIOTUY B IPAKTUYECKON
JEATEeIIbHOCTH YEJIOBEKA: METUIIMHE,
CEJIIbCKOM XO3SICTBE,
MIPOMBIIJICHHOCTH, OXPaHE IPUPOIBI.
JemMoHCcTpanuu

[TopTpeTnl: ApuctoTens, Teodpacr,
K. JIunnen, JK.b. Jlamapk, Y. lapBun,
VY. T'apsen, I'. Mennens,

B.W. Bepnanckuu, WU.I1. [TaBnos,

MOHSITUW: HAYYHOE€ MUPOBO33PEHHE,
Hay4YHasl KApTUHA MUPA, HAYYHBIN
METO/I, TUIIOTE3a, TEOPUS, METOBI
HCCIICIOBAHMUSL.

XapaxkTepu3oBaTh OUOJOTHUIO KaK
KOMIUJIEKCHYIO HayKy, €€ MECTO U POJIb
Cpeau APYTrUX €CTECTBCHHBIX HAYK.
OueHnBaTh BKJIaJl OTEUECTBEHHBIX
Y4EHBIX B Pa3BUTHE OMOJIOTHH.
OrneHuBaTh Posb OUOIOTHUECKUX
OTKPBITUU U UCCIIEIOBAHUN B PA3BUTUH
HAYKHU U IPAKTUYECKOM JEATEIbHOCTH
JOZIEH.

[lepeuncnsats mpodeccuu, CBI3aHHBIC

C COBPEMEHHOM OMOJIOTHEH.
[TpuBOAUTH NIPpUMEPHI TPAKTUYECKOTO
WCITOJIb30BAHUS JIOCTHKEHUHN OUOJIOTHN
B MEJULIUHE, CEITbCKOM XO3SICTBE,
MIPOMBILIJIEHHOCTH U OXPaHe MTPUPOIbI
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N.N1. Meunukos, H.. BaBuios,

H.B. TumodeeB-PecoBckuid,

Ix. Yorcon, ®@. Kpuk, /I.K. benses.
Tabnuitel U cxembl: «CBsI3b OMOJIOTUH
C ApyruMu Haykammny, «Cucrema
OMOJIOTMYECKHUX HAYK)»

Htoro yacos no teme 1
2 | Tema «’KuBble cucTeMbI U UX U3y4YEeHUE»
2.1 | JKuBbie cCUCTEMBI U UX 1 JKuBble cucTEMBI KaK MPeaMeET PackpsIBaTh coziepkaHue TEpPMUHOB

CBOMCTBA

u3ydeHus 6nonoruu. CBOMCTBA KUBBIX
CHUCTEM: €IMHCTBO XUMHUYECKOTO
COCTaBa, IUCKPETHOCTH U LEITOCTHOCTb,
CJI0’KHOCTB U YIIOPSIOYEHHOCTh
CTPYKTYPBbI, OTKPBITOCTb,
caMOOpraHu3anus,
CaMOBOCIPOU3BEJICHNUE,
pa3apaxuMoCTh, U3MEHUYUBOCTb,

POCT Y pa3BUTHE.

JemoHCcTpanuu

Tabnuiel u cxembl: «OCHOBHBIE
MIPU3HAKY JKU3HWY, « bUOJIOrnyecKue
cucTeMbl», « CBOMCTBA JKUBOM
MaTepUmn»

Y TIOHSITUI: )KUBasl CUCTEMa, DJIEMEHT,
MOJICUCTEMA, CTPYKTYPa; OTKPBITOCTb,
BBICOKAsl YIIOPSIZIOUEHHOCTb,
YIIPaBISIEMOCTh, UEPAPXUUYHOCTD.
XapakTepus3oBaTh CTPYKTYpY U
CBOMCTBA KMBBIX CUCTEM, OTIUYHS
XUMHUYECKOTO COCTaBa 00bEKTOB JKHUBOM
Y HEeXKUBOU MPUPOIBI, OOIIUI TPUHITUTT
KJICTOYHOM OpTraHU3aIuu KUBBIX
CHCTEM.

CpaBHUBAaTH 0OMEHHBIE ITPOIECCHI

B HE)KMBOW W KUBOU MPUPOJIE;
PacKpbIBaTh CMBICI PEAKIIUM
MeTaboM3Ma.

OOBACHATH MEXaHU3MBI
CaMOPETYJISILINY )KUBBIX CUCTEM
Pa3IMYHOTO UEPAPXUUYECKOTO YPOBHS;
pacKpbIBaTh CyTh IPUHIIUAIIOB
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MTOJIOKUTEILHON U OTPULIATEIIbHOM
00paTHOM CBSI3H.

AHanu3npoBaTh CBOMCTBA
CaMOBOCITPOM3BEICHUS, pOCTa U
pa3BUTHUSI OPTAaHU3MOB

2.2

YpoBHeBas
OpraHu3anus KUBbIX
CUCTEM

YpoBHU OpraHu3aIuy >KUBBIX CUCTEM:
MOJIEKYJISIPHBIN, KIIETOYHBIH,
TKaHEBbIN, OPraHU3MEHHBIMN,
MONYJIALIMOHHO-BUOBOM,
AKOCHUCTEMHBIN (OMOTE€OLIEHOTUUECKUTA),
ouocdepnsiit. [Iporeccsi,
MPOUCXOIAIINE B )KUBBIX CHCTEMAX.
OcHOBHBbIE MPU3HAKH KUBOTO. JKU3HB
Kak popma CyIIeCTBOBAHUSI MaTEPUH.
Hayku, u3ydaroniye *«uBble CUCTEMBI
Ha Pa3HbIX YPOBHSX OpraHU3aIUU.
N3yuenue kuBbIX cucteM. MeTo bl
ouosiornyeckoi Hayku. Habmonenue,
M3MEpPEHUE, SKCIIEPUMEHT,
CHUCTEMAaTHU3aLUs1, METAAHAIIN3S.
[TonsiTHE O 3aBUCUMOMN U HE3ABUCUMOM
nepemeHHou. [Inanuposanue
akcrepuMenTa. [locranoBka n
npoBepka runote3. Hynesas runoresa.
[Tonsitue BEIOOpKHU U €€
JIOCTOBEPHOCTH. Paz0Opoc

B OMOJIOTHYECKUX JTaHHbIX. OeHKa

PackpsiBaTh copepkaHre TEPMUHOB U
MOHSATUIN: OOMEH BEIIECTB U
IIPEBPALIEHUE SHEPTUH,
CaMOBOCIIPOU3BECHUE,
CaMOperyJsilus, pa3BUTHE, )KU3HbD,
Hay4HbIN (haKT, HAYUHBIA METO/I,
npo0sema, THIoTe3a, TEOpus, IPaBuIIo,
3aKOH.

ITepeuncnsaTh NpuU3HAKK )KUBOTO.
XapakTepu30BaTh OCHOBHBIE YPOBHHU
OpraHU3alMHU KUBBIX CUCTEM U METOBI
OMOJIOTUYECKUX UCCIIEI0BAHUN.
OnuceIBaTh 0COOCHHOCTH,
XapaKTEPHBIE T KAXKI0TO YPOBHS
OpraHu3alyU )KUBOTO.

Ha3bpiBaTh HayKH, N3y4YarOIINE KUBBIC
CHUCTEMBI Ha Pa3HbIX YPOBHSX
OpraHU3ALNH.

CpaBHUBATH MEXKTy COOOM KUBBIC
CUCTEMBI Pa3HBIX YPOBHEMN
OpraHu3alyy U IMMPOUCXOIAIINE B HUX
IIPOLIECCHI.
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JIOCTOBEPHOCTH MOJYYEHHBIX
pe3ynbTatoB. [ [pUUnHBI UCKAKEHUS
pe3ynbTaToB 3KcriepumMenTa. [lonstue
CTATUCTUYECKOTO TECTA.
JleMoHCTpaLun

Tabyuibl U cXeMbl: «YPOBHH
OpraHU3allUU )KUBOM IPUPOIBDY,
«CTpoeHue )KMBOTHOMN KIETKN»,
«Txanu KUBOTHBIX», «CHCTEMBI
OpPTaHOB YEJIOBEUYECKOTO OpPraHUu3May,
«buoreonenos», «buochepay,
«MeToabl U3ydeHUS JKUBOU TPUPOJIBD.
Oo6opynoBanme: 1ad0paTopHOE
o0opyioBaHUE TSI IPOBEACHUS
HaOJII0ICHUM, U3MEPEHUH,
HKCIIEPUMEHTOB.

IIpakTnyeckas padora
«Mcnonp30BaHKe pa3IMYHbIX METOJIOB
MIPU U3YUYEHUHU KUBBIX CUCTEM.

IToka3bIBaTh POJIb TUIIOTE3 U TEOPUU
B (hOpPMHUPOBAHUH €CTECTBEHHO-
HAay4YHOM KapTHUHBI MUPA

Htoro yacos no teme
3 | Tema «BbuoI0THA KJIETKN
3.1 | Uctopusi OTKpBITHS U Knerka — cTpykTypHO- PackpsiBaTh cosiep:kaHue TEPMUHOB U

U3YYEHUS KIIETKH.
Kiterounas teopust

GbyHKIIMOHATBHAS €TUHUIIA )KUBOTO.
HcTopust OTKPBITHS KIIETKH.

Pabots1 P. I'yka, A. JIeBeHryka.
Knerounas reopus (T. [lIBanH,

M. Hnetinen, P. Bupxos). OcHOBHbIE

TIOHSATHUM: KJIETKA, OPTraHEIIbI,
IYKAPUOTHI, TPOKAPUOTHI, BUPYCHI,
IIUTOJIOTHS (KJIETOYHAsI OMOJIOTHS),
KJIETOYHAsl TEOPUSL.
XapaxkTepu3oBaTh OCHOBHbBIE 3TAIIbI
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MTOJIO’KEHHS] COBPEMEHHOM KJIIETOYHOMN
TEOPUHU.

JleMoOHCTpaL U1

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

ObopyaoBaHme: CBETOBOM MUKPOCKOIT;
MHUKPOIPENapaThl PACTUTEIbHBIX,
YKUBOTHBIX U OAKTEpUATIbHBIX KJIETOK

Pa3BUTHUS IUTOJIOTUM KaK HAYKH U €&
oopMIIeHUE B KIIETOYHYIO
OHOJIOTHIO.

[Toka3piBaTh BKJIA]l Y4EHBIX-OMOJIOTOB
B M3yUYEHHE KJIETOYHOTO CTPOCHUS
OpraHU3MOB.

[lepeuncnsaTb OCHOBHBIE MOJOKEHUS
KJIETOYHOU T€OpUH, OOBACHSITH €€ POJIb
B (hOpMUPOBAHUM €CTECTBEHHO-
Hay4YHOU KapTHUHBI MUpA.

IIpuBOINTH NOKA3ATENBCTBA

POJCTBa OPraHU3MOB

C MCITOJIb30BAaHUEM I0JI0KEHU I
KJIETOYHOU TEOpUU

3.2

MeTto bl
MOJIEKYJISIPHOM U
KJI€TOYHOM OMOJIOTHH

MeToabl MOJIEKYJIIPHOW U KJIETOYHOU
OMOJIOTHUN: MUKPOCKOIIHS,
xpomarorpadus, 35eKTpodope3, METO T
MEUEHBIX aTOMOB, T depeHnanIbHOe
neHTpudyrupoBanue,
KyJIbTUBUPOBAHUE KIIETOK.

H3yuenue pukcupo8aHHbix Kiemox.
DIIEeKTPOHHAs! MUKPOCKOTIUSI.
Kongorxanvnas mukpockonus.
Bumanvnoe (npudsrxcuznennoe) uzyuenue
KIemox.

JleMoOHCTpanun

PackpbIBaTh cofepkaHue TEPMUHOB U
MOHSITUIA: MUKPOCKOIIMPOBAHHUE,
IIPUTOTOBJICHUE CPE30B,

g depeHnranbHOe OKpaIIMBAHNE,
xpomarorpadusi, d7IeKTpodopes, MeTO
MEYEHBIX aTOMOB, IEHTPU(PYTUPOBAHUE,
METOJ KYJbTYpPbl KIIETOK U TKaHEH,
MeToJ pekoMOnHaHTHBIX JIHK.
XapakTepu3oBaTh OCHOBHBIE METObI
W3YUYEHUS KUBOU PUPOJIBI.

['oTOBUTH BpeMEHHBIE
MUKpOIpenaparsl, paccMaTpuBaTh UX
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Tabnuue! u cxembl: «CBETOBOM
MHKPOCKOI», « DNEKTPOHHBII
MHUKPOCKOI», «VIcTOpHs pa3BUTHUs
METOJI0B MUKPOCKOTTUI».
ObOopyaoBaHme: CBETOBOM MUKPOCKOIT;
MHUKPOIIPENapaThl PACTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.
IIpakTnuyeckas padora

«/3yueHune METOI0B KIIETOUHOU
ouonoruu (xpomartorpadus,
anextpodopes, nuddepeHnnaibHOE
uentpudyrupoanue, [1LIP)»

B CBETOBOI MUKPOCKOII U I€IaTh
OIMCAaHue.

OOBACHATD U COOJIOIATH MTPaBUIIA
TEXHUKHA MUKPOCKOTIUPOBAHUS

Htoro yacoB no teme 2
4 | Tema « XuMHYECKASl OPraHU3ANMS KJIETKID)
4.1 | XuMu4ecKuii cocTaB 1 XUMHUUYECKHH cocTaB KJIeTKU. Makpo-, | PackpeiBarh cojep:kaHrue TEPMUHOB U

KJIeTku. Boma n
MUHEPAIbHBIE
BeIIeCTBa

MHKpPO- ¥ YJIBTPAMHUKPOIJIEMEHTHI.
Bopa u €€ poJib Kak pacTBOpPUTEIIS,
peareHra, yuactue

B CTPYKTYPUPOBAHUH KJIETKH,
TeIIoperyasiuuu. MuHepaibHbIe
BEII[ECTBA KJIIETKH, UX OMOJIOTUYECKAS
poJib. POJIb KATUOHOB U AaHUOHOB

B KJICTKE.

JlemoHCTpanuu

Huarpammel: «Pacripenenenue
XUMUYECKUX AJIEMEHTOB B HEKMBOM
npupone», «Pacnpenenexue

MOHSITUNA: AJIEMEHThHI-OMOTEHBI, AUTIOJb,
BOJIOPOJIHASI CBSI3b, TUAPO(DUIBLHOCTD,
ruApopoOHOCTh, TYProp, MUHEPAIIbHbIE
BeIeCTBa, Oy(pepHbIE CUCTEMBI,
AHUOHBI, KATUOHBI.

ITepeuncnaTh 0COOEHHOCTH
XUMHUYECKOTO COCTABA KIIETKHU.
Paznnuars Makpo-, MUKpO- U
YJIBTPAMHUKPO3JIEMEHTBI, BXOASIINE

B COCTaB JKMBOTO U UX POJIb

B OpraHu3Me.

XapakTepu3oBaTh CTPOECHHUE U CBOMCTBA
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XUMHUYECKUX AIEMEHTOB B )KUBON
IIPUPOIE.

Tabmuie! u cxemsl: «Ilepuonnyeckas
TabJINIa XUMUYECKUX SJIEMEHTOBY,
«CTpOo€eHrEe MOJIEKYIIbI BOJBIY,
«BeniecTBa B cOCTaBE OPraHU3MOBY

BOJIbL; OOBSICHATH IPUUUHBI €€ 0COOBIX
CBOMCTB U ()YHKIIUH B KJICTKE.
[Toka3bIBaTh pOJib KATHOHOB U AaHUOHOB
B 00€CIeueHUH MPOIIECCOB
KUZHEACATETBHOCTU (OCMOPETYJISALINS,
co37laHue MEMOPAHHOTO MOTEHITHAIA,
peryJsanust paboTbl OEJIKOB), pabOTHI
Oy(depHbIX cucTeM.

YcranaBiaMBaTh B3aUMOCBSI3b CTPOCHUS
U (PYHKITUM HEOPTraHUYECKUX BEIIECTB
KJIETKH

4.2

Opranuueckue
BEIIIECTBA KJICTKH —
OenKu

Opranuyeckue BEIIECTBA KIETKH.
buonornueckue nosmmepsl. benku.
AMUHOKHCIIOTHBIA COCTaB OEJIKOB.
CTpyKTYyphl OCIIKOBOI MOJICKYJIHI.
[lepBuuHas cTpykTypa Oenka,
MeNTHUIHAs CBsA3b. BTopuuHasi,

TPETUYHAs, YETBEPTUYHAS CTPYKTYPBHIL.

Jenatypauusi. CBoiicTBa OEJIKOB.
Knaccuduxanus 6e1KoB.
buonornueckue GpyHkunm 6enKoB.
Ilpuonwi.

JlemoHCTpauuu

IToprper: JI. IloauHr.

Tabmuibt u cxeMbl: «CTpoeHue
MOJIEKYIBI Oenkay, « CTPYKTYpHI
OEITKOBOM MOJIEKYJITBI».

PackppIBaTh copepkaHue TEPMUHOB H
MOHSITUI: MOHOMEDPBI, TOJIMMEPHI, OEJIOK
(npoTeuH), MenTul, aAMUHOKHUCIIOTA,
METITUHAS CBSA3b, TIOJTUTICTITHI,
JeHaTypalyus, peHaTypamus,
IO0YIIsIpHBIE U PUOPUILIIPHBIE OCIKH,
MIPUOHBI.

XapaktepuszoBaTh OCITKH, UX
CTPYKTYPHYIO OpTraHU3aIuio U QyHKIIUA
(cTpyKkTypHasi, SHepreThuIecKas,
CUTHAJIbHAS, PETYJIATOPHAS,
JIBUTATENIbHAS, 3alIUTHAS,
dbepMeHTaTUBHAS).

Ha3biBaTh XUMHUYECKHE OCHOBBI
dhopMUpOBaHUSI CTPYKTYP OCIKOBOM
MOJICKYJIBI.
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O6opynoBanme: XuMHUYECKas IOCY/1a U
o0opyI0BaHUE.

JlaboparopHasi padora
«OOHapyxeHHe OEJIKOB C TOMOILBIO
KaueCTBEHHBIX PEAKIUI»

[TpuBoIUTE IpUMEPHI PUOPHILIAPHBIX,
rIIOOYISPHBIX OETKOB.

BrInonHsATh KaueCTBEHHBIE PEaKIIuu
Ha 0OHaApY)KEHHE OCJIKOB B KJIETKE;
OOBSICHATH MOJIyYECHHBIEC PE3YIIbTAThI

4.3 | Opranuueckue VYrneBonbl. MoHOCaxapu/bl, PackpbiBath cosiepkaHie TEPMUHOB U
BEII[ECTBA KIETKHU — JUCaxapybl, OJIUTOCAXaPUIbI U MOHSTHUH: YTICBOBI, MOHOCAXAPH/IHI,
YTJIEBOJIbI nonucaxapuabl. OOIKH MIaH CTPOCHHSI | AMCAXAPUIBI, OJIMTOCAXAPUIBI,

U (HUBUKO-XUMHUYECKHE CBOMCTBA MOJIUCAaXapyibl, TII0K03a, pubo3a,
yriaeBo10B. buomorndyeckue QyHkuu | Ae30Kcupr003a, TaKTo3a, MaJIbTo3a,
yTJIEBOOB. caxapo3a, Kpaxma, IIMKOTEH,
JlemoHCTpanuu LIEJUI0JI03A.
Tabuuiibl v cxeMbl: «CTpoeHue KnaccuduimpoBats yriieBo sl
MOJIEKYJI YTIE€BOAOB 10 CTPOCHHUIO U MIEPEUUCTIATH X
GyHKIMY.
[TpuBOAUTH IPUMEPHI PA3TUIHBIX
YTJIEBOJIOB (MOHOCAXapH/IOB,
JMCaxapuI0B, OJUTOCAXAPHUJIOB,
MOJICaxapHuIOB)

4.4 | Opraanueckue JIunuast. ['mapodunsHo-TUAPOPOOHBIE | PackpsiBaTh coepKaHUE TEPMUHOB U
BEIIECTBA KJICTKHU — cBoiicTBa. Knaccudukarus munumos. MTOHSATHUH: JIUIHUIBI, TPUTITHIICPU/IBI,
JIUTTUJIBI Tpurnuuepuasl, pocoaunuabl, BOCKH, | hoCHOTUIHIBI, BOCKH, CTEPOHILI,

cTepoubl. bronornueckne GyHKIIMN
munuaoB. OO1ue CBOMCTBA
OMOJIOTMYECKUX MEMOpaH — TeKy4eCTh,
CIIOCOOHOCTH K CaMO3aMBIKaHHIO,
MOJTYTIPOHUIAEMOCTb.

JIATIOTTPOTEUHBI, TITUKOIUITUIBI.
KnaccuduimupoBars TUIHIBI
10 CTPOCHUIO; XapaKTEPU30BaATh UX

GbyHKIMH
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JleMoHCTpaLuu
Tab6suup! u cxeMbl: «CTpoeHue
MOJIEKYJT TUITUA0BY

4.5

HyknenHnossie
KHCIIOThL. CTpoeHue nu
dbyukuu JIHK, PHK,
AT®

Hyxkneunossie kucnotel. JJHK u PHK.
CrpoeHre HyKJIEMHOBBIX KUCJIOT.
Hyxkneoruael. [puHimn
KOMILIEMEHTapHOCTH. [TpaBuiio
Yapradda. Ctpykrypa JJHK — nBoiinas
CIUpalib. MECTOHAXOXKICHUE U
ounonornyeckue pyukun JHK. Buast
PHK. ®ynkiuu PHK B kietke.
Crpoenune monekyinbl ATO.
Makpo3prudeckue CBs3u B MOJIEKYJIE
AT®. buonornuyeckue pynkuuu ATO.
BoccTaHOBIEHHBIE TEPEHOCUUKH, UX
byHKIMU B KIETKE. /[pyeue
Hykneozuompugocgamot (HTD).
CexBenupoBanue JIHK. Memoow!
2EHOMUKU, MPAHCKPUNTMOMUKU,
NPOMEOMUKU.

JlemoHCTpauuu

[Toptpersl: [Ix. Yorcon, ®@. Kpuk,

M. Yunkunc, P. ®pankiun, @. Canrep,
C. IIpy3unep.

Tabmuib! u cxemsl: «HyknenHoBbIE
KUCIOTB», « CTPOCHUE MOJIEKYIIbI
ATD».

PackpbIBaTh copepkaHue TEPMUHOB H
MOHATUI: J€30KCUPUOOHYKIIEUHOBAS
kuciora (JIHK), pubonyknennoBas
kuciora (PHK), nykneotun, Hykieo3us,
a30THUCTbIE OCHOBAHMSI, aJICHUH, TYaHUH,
LIUTO3UH, TAMUH, ypaIui,
KOMILJIEMEHTapHbIE OCHOBaHUS,
anenosuHTpudochar (ATD),
MaKpOd3pruyeckas CBs3b,
CEKBEHHUPOBAHHE, TCHOMHUKA,
TPAHCKPUNITOMUKA, IPOTEOMUKA.
XapakTepu3oBaTh, ONKUCHIBATh U
CXEMaTU4YeCKH U300pakaTh CTPOEHHUE
Hykieoruaa JIHK u nBoiiHoM cimpanu
JIHK, cexBenuposanue /JHK.
OnuceiBaTh nponecc permkanuu JJHK
B KJIETKE M HAa3bIBaTh €0
OMOJIOrHYECKOe 3HAUCHUE.
XapakrepuzoBarb Qynkiuu JTHK.
Paznuuate ctpykrypy u pynkunu PHK.
OnuceIBaTh MPOLIECC TPAHCKPHUIILINH.
CpaBHUBATH HYKJIENHOBBIE KUCIIOTHI
(JIHK u PHK).

XapakTepu3oBaTh OCOOEHHOCTH
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Oo6opynoBanme: XuMHUYECKas IOCY/1a U
o0opyI0BaHUE.

JlaboparopHasi padora
«HMccnenoBanue HyKJIEMHOBBIX KUCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3In4HbIX

ctpoenust u pynkuuu ATO.
DopMyIUPOBATH U OOBSICHATH IPUHIIUI
KOMILJIEMEHTAPHOCTH U MTPABUJIIO

Yapradda

OpPTaHU3MOBY

4.6 | MeToabl CTPYKTYPHOM 1 CrtpykTypHas OHUOJIOTHS: PackpwiBaTh cojiepKaHue TEPMUHOB U
onosornuu OonoxumMmu4eckue u ouodusnueckue MOHATUI: MOJICIIMPOBAHUE,

HCCJIEIOBAHUSI COCTaBa U KOMITbIOTEPHBIN JTU3aliH.
MIPOCTPAHCTBEHHOM CTPYKTYPbI [TepeuncriaTh MepCreKTHBHBIC
ouomornekyn. Mooenuposanue HaIlpaBJICHUS HAYYHBIX UCCIICTOBAHUIM
CcmpyKmypbol U OyHKYuil OUOMONEeKy1 U | B CTPYKTYPHOU OMOJIOTHH, pACKPHIBATH
ux komn.iexcos. Komnvromepmoiti WX 3HAYCHUE T METUITNHBI U
OU3AUH U OP2AHUYECKULI CUHME3 CEJILCKOTO X035HCTBA
OUOMONEKY U UX HENPUPOOHBIX
aHano2os

HToro yacoB 1o Teme 6

5 | Tema «CtpoeHue U GyHKIUHN KJIETKID)

5.1 | Tumbl KIETOK. 2 THUIBI KJIETOK: SyKapuOTHYECKas U PackpoiBath cosiepkaHie TEPMUHOB U
[TpokapuoTrueckas npokapuotudeckas. CTpyKTypHO- MTOHATUH: TPOKAPUOTHICCKAs KIIETKa,
KJICTKA GyHKIIMOHATBHBIE 00pa30BaHUS KJIETOYHAsI CTCHKA, MYPEUH,

KJICTKH. (dboTOoCUHTETUYECKHE MEMOPaHBI,

CtpoeHne NpOKapUuOTHIECKOM KIICTKH.
Kiterounas crenka 0akTepuii U apXxei.
Oco0OeHHOCTH CTPOEHUS
reTepoTpodHON U aBTOTPODHOU

bnaresuH.

XapakTepusoBath GOpMY B pa3Mepbl
MPOKAPUOTUYECKUX KIIETOK; QYHKIIUN
TeHETUYECKOT0 anmnapara npoKapuorT.
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MPOKAPUOTUYECKUX KIETOK. MecTo u
POJIb TTPOKAPHOT B OMOIIEHO3aX.
JleMoOHCTpaL U1

Ta6auip! u cxembl: «CTpoeHHe
IYKapUOTHUYECKOM KIETKN», «CTpoeHne
MPOKAPUOTUYECKON KIICTKI)

IIpoBepoynasi padora

OnuceiBaTh polIece
criopooOpa3zoBaHus, 0TMEYATh €T0
3HAUEHHUE JIJIs1 BBDKUBAHUS OaKTepuit
MpU yXYAUIEHUU YCIOBUN
CYILIECTBOBAHMUSI.

OnuceIBaTh pa3MHOKEHUE MPOKAPUOT.
OneHnBaTh MECTO U POJIb IPOKAPHUOT
B OMOIIEHO3aX

5.2

CrpoeHnue
IYKapUOTUYECKOMN
KJICTKH.
[ToBepXHOCTHBIN
amnrmnapar KJIeTK!

Crtpoenue 1 QyHKIIMOHUPOBAHUE
AYKAPUOTUYECKOMN KIIETKH.
[Tna3maTuyeckas MeMOpaHa
(mna3zmanemma). CTpykTypa
1a3MaTHYeCcKOi MeMOpaHBI.
TpaHcropT BemECTB uepes
IJIa3MaTHISCKYI0 MeMOpaHy:
naccuBHbIN (Muddy3us, obmeraéHnas
nuddy3us), akTUBHBIN (MIEPBUYHBIN U
BTOPUYHBII aKTUBHBII TPAHCIIOPT).
[TomynponuiiaeMocT MEMOpaHBHI.
PaGoTa Hatpuii-kanueBoro Hacoca.
OHIOIMTO3: MMHOIUTO3, (harolMTO3.
Ok3o1uTo3. Knetounas creHka.
CrtpykTypa u QyHKIIUN KIETOYHOM
CTEHKU pacTeHUl, rpuooB.
JleMoOHCTpanun

Tabauue! u cxembl: «CTpoeHue
YKapHOTUYECKOM KIEeTKn», «CTpoeHue

PackpbIBaTh copepkaHue TEPMUHOB U
MOHSATHUH: TIa3MaTU4YecKkast MeMOpaHa
(u1azmanemma), >kuJIKOCTHO-MO3anyHast
MOJIeb, MEMOpaHHbIE OCJIKU
(nepudepuueckre, UHTETPAIILHBIE),
IMKOKATUKC, TudPy3us, ocMoc,
AKTUBHBIN TPAHCIIOPT, SHIOLMTO3,
(harouTo3, MMHOLKUTO3, SK30IIUTO3,
KJIETOYHAs CTEHKA, TIa3MOJIECMBI,
CUMILIACT.

XapakTepu3oBaTb 0COOCHHOCTH
CTpoeHUs ¥ QYHKIHUU 3YKapUOTHUYECKOM
KJIETKH; TPAHCIIOPT BEILECTB

yepes MIa3MaTHIeCcKyt0 MeMOpany:
[TACCUBHBIN U aKTUBHBIN TPAHCIOPT;
paboTy OeNKOB-KaHAJIOB; padoTy
HaTpHUII-KaJIUEBOI0 HACOCa; CTPYKTYpY U
(GyHKIMM KJIETOYHOW CTEHKH pacTeHU
1 rpr0oB
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KUBOTHOU KIETKW», «CTpoeHHe
PACTUTEIBLHOU KIIETKI.
O6opyaoBaHme: CBETOBOI MUKPOCKOTI;
MHUKPOIIPENapaThl PACTUTEIbHBIX,
KUBOTHBIX KJIETOK.

IIpakTuyeckas padora

«/3yueHune CBOMCTB KIIETOYHON
MEMOpaHbI»

5.3

[{uTorutazma u eé
OpraHOU/IbI

[Mutonna3ma. Iluto3ois. LluTockemnerT.
JBr>xeHue nuromniazMsl. OpraHouabI
kieTku. OTHOMEMOpaHHbIE OPTaHOUIbI
KJIETKHU: SHJ0IIa3MaTHYECKas CETh
(BIIC), anmmapat I'oab1KH, TH30COMBI,
UX CTpoeHHE U GyHKIMHU. B3auMocBs3b
OJTHOMEMOPAHHBIX OPTaHOMIOB KIJIETKHU.
CrpoeHue rpanyJIsIpHOTO PETHKYIIyMA.
Mexanusm nanpaenenus denxos 6 IIIC.
Cunre3 pacTBopuMbIX 0enkoB. CuHTe3
KJIETOYHBIX MeMOpaH. [ maakuii
(arpaHyssIpHBIN ) SHAOMIA3MATUUECKU T
petukynyM. CekpeTopHasi GyHKIIHS
anmapara ["onbmxu. Moouguxayus
benkos 6 annapame I o1b0icu.
Copmupoexa b6enkog 6 annapame
Tonv0orcu. TpaHCTIOPT BEIIECTB

B KJIETKE. BaKyoiu pacTUTENIbHBIX
kieTok. Kietounslii cok. Typrop.

PackpbiBath cosiepkaHie TEPMUHOB U
MOHSATHN: IIMTOIIJIa3Ma, IITUTO30JIb,
IIUTOCKEJIET, KOMIApPTMEHTHI,
OpTraHOU/IbI, PHIOTUIA3MAaTHIECKas CETh
(BIIC), anmmapat I'oab 1K1, TU30COMBI,
BaKyo0Jlb, puOOCOMBI, aBTOJIN3,
BE3UKYJIAPHBIA TPAHCIIOPT,
MEPOKCUCOMBI, KIIETOYHBIN COK, Typrop,
MUTOXOHJPHUH, KPUCTHI, TIIACTUIBI,
XPOMOTIJIACTHI, JIEHKOTIACTHI,
XJIOPOILJIACThI, CTPOMA, TPAHBI,
TUJTAKOU/I, TaMeEJIa.

XapaxkTepru30oBaTh IUTOIIIA3MY
AYKApUOTUYECKOU KIIETKH;
KJIaCCU(UIIMPOBATH OPTAHOUTbI

B 3aBUCUMOCTHU OT OCOOEHHOCTEN UX
cTpoeHus (0JTHOMEMOpaHHbIE,
IByMeMOpaHHbIE, HEMEMOpPaHHBIE);
OMUCHIBATH (DYHKIIMH KaXKIOTO
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[To1yaBTOHOMHBIE OPTaHOW/IbI KJIETKU:
MUTOXOHAPHUH, TUIACTHUIBI.
IIpoucxoorcoenue mumoxonoputi u
naacmud. Cumbuocernes

(K.C. Mepeoickosckuii, JI. Mapaynuc).
Crtpoenue U pyHKIIMU MUTOXOHAPUHN U
ractul. [lepBuuHbie, BTOpUYHBIC U
CJI0KHBIE€ TLJIACTU/IBI
(hOTOCUHTE3UPYIOIIUX YKAPHOT.
XJIIOpOIUIACTHI, XPOMOILIACTHI,
JICUKOILJIACTHI BBICIIUX PACTEHUN.
JleMoOHCTpaLun

Hoptpetsl: K. C. MepekKkoBCKUH,

JI. Maprynuc.

Ta6nuitel u cxeMbl: «CTpoeHHE
IYKAPUOTUYECKOM KIETKNY, « CTpoeHnE
YKUBOTHOU KIETKW», «CTpoeHue
pacTUTENIbHOU KIETKN», « CTpoeHUE
MUTOXOHIPUI.

Ob6opynoBaHme: CBETOBOM MUKPOCKOTT;
MUKpPOTIpenapaTbl paCTUTEIbHBIX,
KUBOTHBIX KJIETOK.

IIpakTnueckas padora

«M3ydyeHune NBUKEHUS IIUTOIIa3Mbl

B PACTUTEJIBHBIX KIIETKAX).
JlaGopaTtopnas padora
«HMccnenoBanue miazmoinnsa

OpraHou/ia B KJIETKE.
OOBICHATH COOBITHS, CBI3aHHBIC

C BHYTPUKJICTOUHBIM IMUIICBAPEHUEM,
€ro 3Ha4YeHHue ISl OpraHu3Ma.
OTtMeuaTh 3HaUCHHUE IIUTOCKEIICTA;
XapaKTepHU30BaTh €T0 DJIEMEHTHI
(MUKpPOTPYOOUKH, MUKPO(DUITAMEHTHI,
MIPOMEXKYTOUHBIE (PUITAMEHTHI), UX POJIb
B )KU3HEICATESIBHOCTH KIICTOK M TKaHCH
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5.4 | HemeMOpaHHBIC U JICTUIa3MOJIN3a B PACTUTEIBHBIX PackppiBath copepkaHue TEPMUHOB H
OpPTaHOU/IBI KIICTKH KIIETKaX» MOHATUH: prubocoma, MoJINCoMa,

HememOpaHHbIe OpraHOMbI KIIETKU MHUKPOTPYOOUKH, TyOyIUH, KIIETOYHBII
Crpoenne v QyHKIMM HEMEMOPAHHBIX | 11eHTp (LIEHTPOCOMA), LIEHTPHUOIIH,
OpPTraHOUJIOB KJIETKH. PuGocoMmsl. eHrpocdepa, JKIyTUKH, PECHHYKH,
IIpomedsicymounvie punamenmeoi. 0a3aabHOE TEIBIIE.
MukpodunameHTsl. AKmuHogvle XapakTepu3oBaTh HEMEMOpPaHHbIE
Muxpoghunamenmuol. MpbllIeUHbIE OpTaHOWIbI KJIETKH, UX CTPOCHHE U
KIIETKU. AKMUHOo8ble KOMNOHEHMbl byHKITUH
HeMblUUEUHbIX KIeMOK.
MukpotpyOouku. KieTounsiii HEHTP.
CtpoeHue U IBUKEHUE KT'YTUKOB U
pecHu4ek. MukpoTpyoouku
uuromnasmsl. Llentpuons. berxu,
accoyuuposanmwle ¢
MUKpogunramenmamu u
Mmuxpompyboukamu. Momophwie benxu.
JemoHCcTpanuu
Tabnuiel 1 cxembl: «CTpoeHUE
KUBOTHOM KJIETKN», «CTpoeHue
PaCTUTEIBHOU KIIETKI

5.5 | Ctpoenue u pyHKIIMHU Snpo. O6onouka syipa, XpoMaTHH, PackpbiBaTh cojiepKaHue TEPMUHOB U

sapa

KapuoIUIa3Ma, IPBIILIKH, UX CTPOCHUE
U GyHKUMU. S nepHbIi OeTKOBbII
Matpukc. [IpoctpancTBeHHOE
PacroJoKEHUE XPOMOCOM

B UHTEP(aA3HOM spe.

MOHATUM: PO, sAepHas 000JI0UKa,
sJIEpHBIC TIOPHI, HyKJIeOoIIa3Ma
(kapuoriasma), FeHOM, XpOMaTHH,
DYXpOMaTHH, TETEPOXPOMATHH,
SIPBIIIKO, XPOMOCOMBI, IIEHTPOMEDPA,
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yxXpomamun u 2emepoxpoMamun.
benku xpoMaTriHa — TUCTOHBI.
Junamuxa sdepnoii 060104KU

6 mumose. Aoepuwiii mparcnopm.
Knerounsie BKIIFOUCHMS.
JdemMoHcTpauuu

Tabnuitel U cxeMbl: «Sapox»

KHMHETOXOp, KJIETOUHBIE BKIIFOUEHHS.
XapakTepu3oBaTh KJIETOYHOE AJIPO KaK
LEHTp YIpaBJICHUS
KUZHEAECATEIbHOCTHIO KIIETKH;
IreHETUYECKUI anmnapar KJIeTOK
AYKapHuoT, CTPOCHUE U PYHKITUU
XpOMOCOM.

OnuceIBaTh CTPYKTYPHI siApA U UX
B3aUMOCBSI3b C OPraHOUIAMH
LUTOILIA3MBbI

5.6. | CpaBHUTEBHAS
XapaKTepPUCTUKA
KJICTOK DyKapuOT

CpaBHUTENbHAA XapaKTEPUCTUKA
KJIETOK DYKapHOT (pacTUTEIBHOM,
YKUBOTHOM, TpOHOM ).
JemoHCcTpanuu

Ta6nuitel 1 cxembl: «CTpoeHHE
AYKAPUOTUUYECKOU KIETKH,
«CTpoeHue )KMBOTHOU KJIIETKI,
«CTpoeHMne paCTUTENBHOM KIETKN.
Ob6opynoBaHme: CBETOBOM MUKPOCKOTT;
MHUKPOTpPENnapaTbl PpaCTUTEIbHBIX,
KUBOTHBIX KJIETOK.

JlaGoparopnas padora
«3yuenue cTpoeHus KIIETOK
Pa3IUYHBIX OPraHU3MOB)

XapaKkTepru30BaTh TUITHI KIIETOK
DYKapHOT: pacTUTEIbHAS, JKUBOTHAS,
rpuOHasi.

CpaBHUBaTh MEXKIy COOOI CTpOEHUE U
KU3ZHENIEATEIbHOCTh 3YKAPUOTHIECKUX
KJIETOK U POJIb TIPOKAPHUOT

B OMOIIEHO3aX

Hroro 4yacoB o teme
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Tema «O0MeH BEIIECCTB U NPEBPAINCHUEC FHEPTHUHN B KIIECTKE)

6.1

OOMeH BeIeCTB —
MeTa00IM3M

1

AccuMUNSIUUS U TUCCUMUIISILIUS —
JIBE CTOPOHBI MeTabom3Ma. THrbl
oOMeHa BEeIECTB: aBTOTPO(DHBIN U
reTepoTpodHbIA. YuacTue Kucaopoa
B OOMEHHBIX Tpolieccax.
DHepreTuuecKkoe 00ecneyeHne KIEeTKU:
npeBpaieHue AT® B 0OMEHHBIX
npoueccax. @epMeHTaTUBHBIN
XapakTep peakuuid KJIETOYHOIO
MeTabonusma. epMeHThI, UX
CTPOEHHUE, CBOMCTBA U MEXAHU3M
nerctBus. Kopepmentsl. Otnuuus
(hepMEHTOB OT HEOPTaHUYSCKHUX
KaTaJIu3aTopoB. belKkn-akTUBaToOpsl U
OENKU-UHTUOUTOPHI. 3aBUCUMOCTD
CKOPOCTH (pepMEHTATUBHBIX PEaKIUil
OT Pa3NIUYHbIX (PAKTOPOB.
JlemoHCTpanuu

Tabumibl U cxeMbl: «DOTOCHHTESY,
«DHEPreTuYecKuii 0OMen»,
«buocunres 6enka», «CTpoeHue
bepmeHnTa», «XeMOCHHTE3Y.
O6opynoBaHme: CBETOBOI MUKPOCKOTT;
000py0BaHUE /1JIs1 IPUTOTOBICHUS
MOCTOSIHHBIX U BPEMEHHBIX
MUKPOIpPENapaToB.

PackpbiBaTh cojiepkaHiEe TEPMUHOB U
MOHATHI: OOMEH BEIIECTB
(MeTabo0JIM3M), ACCUMIISIIIS
(aHa0oaM3M), WU TIACTUYCCKUI
0OMEH, TUCCUMUIIALINS (KaTaOOoIHU3M),
WJIM DHEPreTUYEeCKUN OOMEH,
aBTOTPO(bI, TeTepOTPO(dbI, aHAIPOOHI,
a’poObl, PEepPMEHTDI, AKTUBHBIN IICHTP,
cyOcTpatHasi crieu(puIHOCTb,
Ko(hepMeHTHI, OETTKU-aKTHBATOPHI U
OENKU-UHTHOUTOPHI.

[lepeuncnarb 0COOEHHOCTH
MJIACTUYECKOTO M SHEPTETHIECKOTO
oOMEHa B KJICTKE; yCTAHABIMBATh
B3aUMOCBSI3b MEXK/Ty TUIACTUYECKUM U
ASHEPreTUYECKUM OOMEHOM.
PaznuyaTh TUIBI OOMEHA BEIIIECTB:
aBTOTPO(MHBIN U TeTepOTPOHBII.
[Toka3wIBaTh pOIH KUCIOPOIA

B OOMEHHBIX Tpolieccax.
Cxemartnuecku n300paxaTh CTPOCHHE
dbepmenra.

Otnuuatek hepMeHTHI

OT HEOPTAaHUYECKUX KaTaTu3aTOPOB U
OMpeNeNsTh UX POJIb

B (yHKIIMOHUPOBAHUH JKUBBIX CHCTEM,
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JlabopaTopHasi pabora

«3yyeHne KaTaIMTHYECKON
aKTUBHOCTU ()ePMEHTOB (Ha IpUMEPE
amMusIa3bl UM KaTaiasbl)y.
JlaGopaTtopnas pabora

«M3yuenne pepMEHTaTUBHOTO
pacierieHus EpOKCUIa BOJAOPOIa

B PACTUTEJBHBIX U )KUBOTHBIX KJIETKAX)

B IPOMBIIIJICHHOCTH, B MEJTUIIMHE,
B IIOBCEJHEBHOM >KHU3HHU UEJIOBEKA.
CTaBUTbH IKCTIEPUMEHT I10 BBISIBICHUIO
KaTaJIUTUYECKOM aKTUBHOCTH
MEePOKCHUAA3bI, aMUIIA3bl, OOBSICHATD
MTOJTyYEHHBIC PE3YJIbTaThI

6.2

ABTOTpO(HBII THIT
0oOMeEHa BEIIECTB.
doToCUHTE3

[lepBUYHBIN CUHTE3 OPTaHUYECKUX
BemiecTB B ki1eTke. DoTocuHTE3.
AHoKcu2eHHbIU U OKCUSEHHbILU
domocunmes y baxmepuil.
Ceemocobuparowue nuemeHmol u
nueMeHmbl PeaKyuoHHO20 YeHmpa.
Posbe xmopormuiactoB B mpornecce
dborocunTeza. CBeTOBasI U TEMHOBAs
dazel. @omoovixanue, Cs-, Cy-

u CAM-munwvt hpomocunmesa.
[TpoayKTUBHOCTH (POTOCHHTE3A.

Bnusnaue pa3znuanbix (akTopoB
Ha CKOpOCTh (POTOCHHTE3a. 3HAUCHUE

dboTocuHTE3A.

JlemoHCTpauuu

IToprperst: JIx. [Ipuctin,

K. A. Tumupsizes.

TaOauip! u cxembl: «POTOCUHTESY

PackpeiBaTh cofepkaHuEe TEPMUHOB U
NMOHATUH: (HOTOCUHTE3, (pa3bl
¢doTocuHTe3a (CBETOBAs, TEMHOBAs),
dhoronus, hochopunupoBanue, MUKI
KansBuna, HAJI®+ (nepeHocumk
BOJIOPO/IA).

XapakTepu3oBaTh IJIACTHYECKUIT 0OMEH
Kak dtar o0mero oOMeHa BeIIeCTB;
coObITHs (OTOCHHTE3A (PEAKLIMU
CBETOBOM M TEMHOBOM (pa3); pob
XJIOPOILJIACTOB B IpoLIecce
(dboTocuHTE3A.

BBISABIATH MPUYUHHO-CIICACTBEHHBIC
CBSI3HM MEKTy MOTJIOIEHUEM COTHEUHOU
SHEPrUM XJIOPO(YUIIOM U CUHTE30M
Mosekyn ATO.

CpaBHMBaTh UCXO/IHbIE BEILIECTBA,
KOHEUYHBIE TTPOTYKTHI U yCIIOBUS
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MPOTEKAHUS PEAKIIUIA CBETOBOM U
TeMHOBOH (a3 poTocuHTe3A.
VYcraHaBIMBaTh B3AMMOCBS3b MEKY
(OTOCUHTE30M U ABIXaHHEM; CBETOBOM
Y TEMHOBOM peakuusiMu (POTOCHHTE3A.
OnenuBaTh 3Hau€HHE (POTOCUHTE3A
IUTS JKW3HM Ha 3emMiie

6.3 | ABTOTpOQHBIN TUTI XemocuHres. PaznooOpaszue PackpriBaTh cosiepkaHne TEPMUHOB U
oOMeHa BEIECTB. OpPraHU3MOB-XEMOCHHTETUKOB: MOHATUI: XEMOCHHTE3.
XeMOCHHTE3 HUTPUPULUPYIOIIHE OAKTEPHH, OOBICHUTH CYITHOCTh XEMOCHUHTE3A,
xKene300aKkTepun, cepoOaKTepuu, packpbIBaTh €ro 3HaUeHue B ouocdepe.
BOJOPOJIHbIE OaKTepuu. 3HAUCHHE [IpuBOIUTH IPUMEPHI
XEMOCHHTE3A. XEMOCHHTE3UPYIOIINX OaKTepuit
JleMoHCTpanun (auTpUdUIMpyrOLIE OaKTepuH,
[Hoptpetsi: C. H. Bunorpaackuti, xKese3z00akTepun, cepobaKTepun,
I'. A. 3aBap3uH. BOJIOPOJIHBIE OAKTEPHH) U
Tabnuiibl u cxembl: «DOTOCUHTESY, XapaKTEepU30BaTh UX
«XEeMOCUHTE3» KU3HEJECATEIIBHOCTD.
JlaGoparopnas padora CocTaBiTh ypaBHEHUSI PEAKIUNA
«CpaBHeHue npoiieccoB (POTOCUHTE3a U | XEMOCUHTE3A.
XEMOCHHTE3a» CpaBHHMBaTh XEMOCHHTE3
¢ (hOTOCHHTE30M
6.4 | DHepreTHYCCKUiA AHaspoOHbIE OpraHu3Mbl. Busl PackpriBaTh coneprkanue TEpMUHOB U
oOMeH — Oposxenust. [IporykThl OpO’KEHUS U X | MIOHSATHUI: 3TaIlbl SHEPTETUUECKOTO
JTUCCUMUIISILINS VICIIOJIB30BAHUE YEIIOBEKOM. oOMeHa — OJIFOTOBUTEIBHBIH,

AHa’poOHbIE MUKPOOPTaHU3MBI KaK
O0O0BEKTHI OUOTEXHOJIOTUHU U

OECKHUCIOPOAHBIN (aHAIPOOHBIN),
KUCJIOPOAHBIN (a9pOOHBIN ); TIIMKOJIU3,
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BO30yAMTENN OOJIE3HEM.

AdpoOHBIE OpTraHU3MBI. DTarbl
HHEPreTHYECKOro OOMEHa.
[ToaroroButenbHbIN 1AM [ TMKOINA3 —
OECKUCIIOPOIHOE pacillerieHre
TJIFOKO3BI.

buoniornueckoe OKUCIEHUE, WU
KJIETOYHOE AbixaHue. Posb
MUTOXOHAPHI B IIpolieccax
OMOJIOTUYECKOTO OKUCIICHUSI.

[{uknnuecKue peakuuu.
OxucnutensHoe hochopunupoBaHue.

DHepeuss memopanHo2o epaduenma
npomonos. Cunmes AT®: paboma
npomonHou ATD-cunmasuoi.
[IpeumymiecTBa a3poOHOTO My TH
oOMEHa BEUIECTB Mepe] aHAIPOOHBIM.
D} hHEeKTUBHOCTH YPHEPTeTUUSCKOTO
oOMeHa.

JlemoHCTpauuu

[Hoptpetsl: B. A. DHrensrapar,

IT. Mutuemn.

Tabauib! U cxeMbl: « IHEPTeTUYECKUM
oOMEH».

JlabopaTopHasi pabora

«CpaBHEHUE MPOIECCOB OPOKEHUS U
JIBIXAHUSD)

OpokeHune, OMOJIOTHYECKOE OKUCTICHUE
(mbixanue), nukia Kpeoca,
oKucauTeNbHOE (pochopunrpoBanue,
MPOTOHHBIN TPaJIMEHT, TPOTOHHAS
AT®-cunTa3za.

[lepeuncnatb 0COOEHHOCTH
HHEPreTUYECKOro 0OMEeHa B KIIETKE.
OnuceIBaTh ATAIbl YHEPTETUYECKOTO
oOMeHa (MOArOTOBUTEIbHBIMN,
OECKUCTIOPOIHBIN, KUCTOPOAHBIN) U
CpPaBHUBATH UX MEXY COOOM.
XapakTepu3oBaTh pEaKIUU IIIMKOIU3a,
OpOKEeHUSI, KJICTOYHOTO JIbIXaHHUSI.
YcranaBnmMBaTh B3aUMOCBSI3b MEXKIY
TJIMKOJIN30M, KJICTOYHBIM JbIXaHUEM U
cuHTe30M Mosiekyn ATO.

CocTaBsTh ypaBHEHUS OCHOBHBIX
ATANOB PHEPTETUIECKOTO OOMEHA

B KJIETKE.

PaccunThIBaTh SHEPTETHUCCKYIO

3 PEKTUBHOCTD IITUKOIN3A U
OMOJIOTUYECKOTO OKUCIICHUSI.
Ha3pIiBaTh NCXO/THBIC BEIIESCTBA,
KOHEYHBIC TTPOTYKTHI U yCIIOBUS
MPOTEKAHUS PEAKIMI YHEPTreTUYECKOTO
oOMeHa.

CpaBHHBATh SHEPTrETUYECKYIO
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3¢ (HEKTUBHOCTH OECKUCIOPOTHOTO U
KHCIIOPOJTHOTO 3TANlOB KOHEUHBIC
MPOAYKTHI M YCIIOBUS MTPOTEKAHUS
peaxiuii SHePreTHIecKoro ooOMeHa
HHEPreTUIecKoro ooMeHa

Hrtoro yacoB no teme 4
7 | Tema «HacuaencrBenHast nHGOPMALUA U pean3anus eé B KIeTKe)
7.1 | Peakuuu MaTpu4HOTO 1 Peakiiun MaTpu4HOTO CHHTE3A. PackpsiBaTh cojiep:kaHuE TEPMUHOB U

CHHTC3a

[IpyHLIMT KOMIUIEMEHTAPHOCTH

B PEaKIUAX MaTPUYHOTO CUHTE3A.
Peanuzanus HacaeCTBEHHOU
uH(popmanuu. ['eHeTnyeckuii Koj, ero
cBoiicTBa. Tpanckpunuus —
MarpuuHbii cuHte3 PHK. [Ipuaiumns:
TPAHCKPUIMIUU: KOMIUIEMEHTAPHOCTb,
aHTUTNIAPAIJIETBHOCTb,
acUMMETpUIHOCTh. Co3pesarue
mampuunvix PHK 6 syxapuomuyeckou
knemxke. Hexooupyrowue PHK.
JlemoHCTpanuu

[Toptpert: H. K. Konb1os.

Tabnuib! 1 cxeMbl: «brocunTes
Oenka», «I eHeTHYECKHUI KO

MOHSATUM: T'eH, TCHETUYCCKUI KOJI,
KOJIOH (TPHILIET), CTON-KOJIOHBI,
MAaTpUILa, MATPUYHBINA CUHTE3,
tpanckpunuusi, PHK-nomumepasa,
MIPOMOTOP, CIUIAUCUHT, UHTPOH, DK30H.
XapakTepu30BaTh PEAKIIMA MATPUYHOTO
CHUHTE3a, CBOMCTBA FTEHETUYECKOr0 KOJA.
OnuceIBaTh 3TAIbl TPAHCKPUIIIUN U
TPaHCISALNY; yCTaHABIIMBAaTh
B3aMMOCBSI3b MATPUYHBIX PEAKIINI

B KJIETKE; CXEMaTUUYECKHU U300pakaTh
MaTpUYHbIE PEAKIIUY TPAHCKPHUIILIUY U
TPaHCIIALIUH.

Penrates Onosiornyeckue 3agayu Ha
ONPEAEITICHNUE MOCIEN0BATEIILHOCTH
nykieotu0B JIHK n MPHK, npumenss
3HaHUA O PEaKLMAX MAaTPUYHOTO

CHHTE3a, TCHECTHYCCKOM KO,
IMPUHOUIIC KOMILICMCHTAPHOCTH
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7.2 | CunTes Oenka TpaHcisinuys U €€ JTanbl. Y4dacTue PackpsiBaTh copepxanne TEpMUHOB U
tpancnopTHbix PHK B 6uocunTese IOHSTUI: TPAHCIIALNS, aHTUKOOH,
Oenka. YciaoBus OMOCHHTE3A O€EIIKa. TPHK, amunoanun-TPHK-cunTeTasa
KonupoBanne aMmuHOKHCIOT. Posib (komaza), monupudocoma (momcoma).
pubocom B GmocuHTe3e OelKa. XapaxkTepuszoBaTh CBOMCTBA
JleMOHCTpanun T€HETUYECKOr0 KOJIa.
Tabuuiibl U cxeMbl: «brocunTes OnuceIBaTh 3TAIbl TPAHCISIUU U
oenkay, «I'eHeTUUeCKU KOy CXEMaTUYECKHU N300pakaTh MaTPUIHBIC
pEeaKuu TPaAHCISALNH.
Pemiats Ononoruueckue 3aaauu
Ha onpeaeneHrne anTukogoHoB TPHK,
MOCJIEA0BaTEIbHOCTH AMUHOKHUCIIOT
B MOJIEKYJIe OesKa, MPUMEHSIsI 3SHAaHUS
0 peaKIUsIX MAaTPUUYHOTO CUHTE3A,
T€HETUYECKOM KOJI€, TPUHIIUIIC
KOMILIEMEHTAPHOCTH
7.3 | MexaHu3MbI Coepemennvie npedcmasienus PackpbiBaTh cosiepKaHne TEPMUHOB U

9KCIIPECCHUHU I'CHOB

0 cmpoenuu 2enog. Opranuzanus
r€HOMa y IPOKAPUOT U DYKAPHOT.
Perynsuusi akTHBHOCTH T€HOB

y IpokapuoT. ['unoresa onepona

(d. Kako0, XK. Mano).

Monexynapnvie mexanuzmvl 3KCnpeccuu
2enos y sykapuom. Ponv xpomamuna

8 pe2ynayuu pabomsl 2enog. Perynsuus
OOMEHHBIX MPOIIECCOB B KIIETKE.
Knerounsiit romeocras.

IOHATHI: OIIEPATOP, OTIEPOH,
CTPYKTYPHBIC T€HBI, IIPOMOTOP,
penpeccop.

OnuceIBaTh CTPYKTYPY FreHOMa
MIPOKAPHOT; XapaKTepU30BaTh paboOTy
MHIYIIHOETEHOTO U PEIPECCUOEIIBHOTO
OIepoHa.

BeIIensaTh CTpYKTYPHYIO U
PETYJIATOPHBIC YaCTH FeHa DYKapHOT.
CpaBHHBATh MPOIIECCHI SKCTIPECCUU
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JleMoHCTpaLuu
Tabauuel ¥ cxeMbl: «brnocuaTE3
Oenkay, «I eHeTHUEeCKHUI KO

TCHOB Y IPOKAPHOT U DYKAPHOT.
XapakTepru30BaTh THIIOTE3Y OMEPOHA
(®. Kako0, XK. Mano).

OnuchIBaTH MEXaHU3M IO ISP KAHUS
KJIETOYHOTO TOMEOCTa3a

7.4

OCHOBBI BUPYCOJIOTHH.
Nudopmanmronnas
ouosorus

Bupycel — HekieTouHbie POPMBI )KU3HU
1 oOyMratHeie napasuthl. CTpoeHHE
MIPOCTHIX U CJIOKHBIX BUPYCOB,
peTpoBHUpPYCOB, OakTepuodaros.
Kuznennwiii yuxn /{HK-cooepacawjux
supycos, PHK-codepaicawux supycos,
baxmepuoghacos. Obpamuast
MPAHCKpunyusi, pesepmasa,
unmezpasa.

BupycHbie 3a0051€BaHUs YEIOBEKA,
J)KUBOTHBIX, pacTteHuil. CITN /I,
COVID-19, connanbubie U
MEIUIIMHCKHUE TPOOIEMBI.
Buoungopmamuxa: unmezpayus u
ananuz borvuiux maccueos («bigdatay)
CMPYKMYPHBIX OUONO0SULECKUX OAHHDBIX.
Hanomexnonozuu 6 6uonocuu u
meouyune. [lpoepammupyemvie
@ynxyuu benxos. Cnocobvt docmasxu
JleKapcms.

JdemMoHcTpanuu

[Toptper: J. Y. IBaHOBCKHIA.

PackpbIBaTh copepkaHue TEPMUHOB U
MOHSITUI: BUPYC, BUPUOH, CEPLIEBUHA,
Karcua, oopaTHas TPAHCKPUIILUS,
PETPOBUPYCHI, OaKkTepuodar, BUpyC
uMMyHoaeduimTa yenoneka (B1Y),
IPUPOJIHO-0YAroBble HHPEKLUN.
XapakTepuzoBaTh BUPYCHI,
PETPOBUPYCHI U OaKkTeprodaru Kak
BHYTPHUKJIETOUHBIX MAPa3UTOB
MPOKApHOT U DYKAPUOT.

W3naraTh runoTe3bl 3BOJIOLIMOHHOTO
MIPOUCXO0KJICHHSI BUPYCOB.
OnuceIBaTh MEXaHU3M B3aUMOICHCTBUS
BHUpYCa U KJICTKH, NHGEKITMOHHBIN
BUPYCHBIH ITPOLIECC.
XapakTepu3oBaTb MEXaHU3MBbI
BEPTUKAIBHON U TOPU30HTAIIBHON
nepeayl BUpYcoB; 3a00JIeBaHUs
’KUBOTHBIX U PACTEHUH, BbI3bIBAEMbBIEC
BHUPYCaMHU.

HasbiBaTh BUpyCcHBIE 3200J1€BaHUS,
BCTPEYAIOLIUECS Y YEJIOBEKA: TPHIIII,
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Tabauubl 1 cxembl: «l 'eHeTHYECKHA
Ko1», «Bupyce», «baktepuodarm.
IIpakTnueckas padora

«Co31anrie MOJIeIN BUPYCa
IIpoBepounas padora

KJICLIEBOM HHIE(aTUT, TeaTUT,
COVID-19, CITU/.

CoOmroath mpaBuiia MOBEACHUS

B OKpY>Karoliel NpupoIHOi cpesie, Mep
npOo(UIAKTUKN PACTIPOCTPAHECHHUS
BHUPYCHBIX 3a00JIEBaHMi (B TOM YHCIIE
BUY-undeximm)

Hroro

qacCoOB I10 TEMC

6

Tema «’Kn3HeHHBIH UK KJIECTKI

8.1

JKY3HEeHHBIN UK
KJIETKH

1

Ki1eTouHbIl IUKII, €T0 IEPUOIbI U
perynsinua. Uarepdasza u Mutos.
Oco0EeHHOCTH TTPOIIECCOB,
MpOTEKaIUX B HHTEp(ase.
IToaroroBka KJIETKHU K JEJICHUIO.
[IpecunTeTnyeckuii
(MOCTMUTOTUYECKHUI ), CHHTETUUECKU I
Y MIOCTCUHTETUYECKU I
(MpeMUTOTUYECKUI ) TIEPUOIBI
uHTEp(Pa3bI.

JlemoHCTpanuu

Ta0auis! ¥ cxeMbl: « KHU3HEHHBIN 1K
KJIEeTKN», « MUTO3»

PackpsiBaTh coliepkaHue TEPMUHOB U
MOHSATUM: KJIETOUHBIN LUK, UHTEep(da3a.
ITepeuncnsaTs nEpUOABI JKUZHEHHOTO
LHUKJIAa KJIETKU U XapaKTEPU30BaTh
MIPOTEKAIOIINE B HUX ITPOLIECCHI

8.2

MarpuuHsbIil CUHTES
JIHK. Xpomocomsl

Marpuunsiit cunre3 JJHK —
permkanus. [ [puHIUIBI permkanun
JAHK: kommuieMmeHTapHOCT®,
ITOJIYKOHCEPBATUBHBIN CUHTES,
aHTUIIAPAJLIENBHOCTh. Mexanusm

PackpwiBath conepkaHue TEPMUHOB U
MOHATUN: perIKanus (peayIiiKanus),
KOMILJIEMEHTAPHOCTb,
AHTUTAPAILIEIBHOCTb,
JAHK-nonumepasa, tenomepa,
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permukanuu JJTHK. Xpomocomsl.
Crpoenue xpomocoM. Tenomepsl U
TeroMmepasza. XpOMOCOMHBINH HAOOp
KJIETKW — KAPUOTHIIL. [JUTIIIOUTHBIN U
raruiouHbIM HAOOPbI XPOMOCOM.
['omonornunsie Xxpomocomsl. [1omoBbIE
XPOMOCOMBL.

JleMoOHCTpaLun

Tabsuiibl u cxembl: «KU3HEHHBIN [IUKIT
KJIETKIN», « CTPOCHUE XPOMOCOMY,
«Pemmukanms [JTHK».

ObopyaoBaHme: CBETOBOM MUKPOCKOIT;
MUKpomnpenapatsl: « MUTO3 B KJIETKax
KOpELIKA JIYKa».

JlaGoparopnas padora

«M3yyeHnne XxpoMOCOM Ha TOTOBBIX
MUKpOIIpenapaTax»

pEIUIMKAIIMOHHAS BUAJIKA, XPOMOCOMA,
XPOMOCOMHBIN Ha0OP, HYKJIEOCOMBI,
CECTPUHCKHUE XpOMAaTHU/IbI, [IEHTPOMEPA,
KapUOTHUIL, TATUIOUAHBIN U JUTUIOWTHBIN
Ha0Op XPOMOCOM, TOMOJIOTUYHBIE
XPOMOCOMBI, TTOJIOBBIE XPOMOCOMBI.
XapakTepu3oBaTh CTPOEHUE XPOMOCOM,
KapUOTUIIOB OPTraHU3MOB.
[lepeuncnsaTh NPUHIUIIBI PETTUKAIITN
JIHK u naBath UM coaepxKaTelibHyIO
XapaKTEPUCTUKY.

OnuceIBaTh MEXaHU3M PEIUIMKAIIUN
JIHK.

Cxemarnyecku n300paxaTh CTPOCHUE
MeTadazHoil XpOMOCOMBI.

Paznnuars XxpomMocombl

Ha MUKpoMpenaparax u
MUKpoQoTorpapusx

8.3

JleneHne KIETKH —
MMTO3

Henenue xkinetku — Muto3. Ctaguun
MHTO3a U MPOUCXOSIINE B HUX
npoueccsl. Tumnsl Muto3a. Kapuokunes
¥ [MATOKUHE3. brosornueckoe
3HAQUCHHUE MUTO3A.

JlemoHCTpauuu

Ta0auie!l ¥ cxeMbl: « KU3HEHHBINA [IUKIT
KIIETKN», «CTPOCHUE XPOMOCOMY,
«Pemnmukanusa JJHK», «Muto3y.

PackppIBath cosiepkaHre TEPMUHOB U
MOHSTUI: MUTO3, Tpodasa, Meradasa,
anadasa, Tenodaza, KapUOKHHE3,
IIUTOKWHE3, BEPETCHO JICTICHNUS,
MeTadaszHas mIacTUHKa, 00po3aa
JICIICHU.

[lepeuncnsaTh MoCIea0BaTEILHOCTh
CTaJInii MUTO3a U OTHCHIBAThH
MIPOUCXO/ISIIIINE HA HUX TTPOIIECCHI.
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ObOopynoBaHme: CBETOBOM MUKPOCKOIT;
MUKponpenaparsl: «MHUTO3 B KIETKaxX
KOPEIIKa JIyKa).

JlabopaTopHasi pabora

«Habmroienre MuTO3a B KJIeTKax
KOHYHMKA KOpeIlIKa JTyKa (Ha TOTOBBIX

CpaBHHBaTh 0COOEHHOCTH IPOTEKAHUS
MHUTO3a B PACTUTEIHHBIX M JKUBOTHBIX
KJIETKAaX.

OOBACHATH OMOJIOTHYECKUI CMBICIT
MHTO3a.

Pa3nugarte ctagnu MuTo3a

MUKpOTIperapaTax)» Ha MUKpOIIpernaparax u
MUKpodoTorpadusx
8.4 | Perymsaius 1 Perynsiiust MUTOTHUYECKOTO 1IUKJIIA PackpsiBaTh cojiepkaHue TEPMUHOB U
YKU3HCHHOTO ITUKJIa kieTku. [I[porpamMvupyemas KiieTodHasi | TIOHSITHI: anomnTo3, mpoaudeparus,
KJIETOK rudeIb — aroITo3. mudepeHInpoBKa.
Krerodnoe s1po, XpOMOCOMBI, XapakTepu30oBaTh PETYIISAIIUIO
(GbyHKIIMOHAIbHAS T€HOMHUKA. MHUTOTHYECKOTO ITUKJIA KICTKH.
Mexanuzmvl nporugepayuu, OOBIICHATH OMOJOTUYECKUN CMBICTT
oughghepenyuposku, cmapenus u 2ubeny | 3apoOrpaMMHUPOBAHHOMN KJICTOYHOM
knemox. «L{ugpposas knemra» — rudenu — anorro3a.
ouourpopmamuueckue mooenu Y cTaHaBIMBaTh B3aMMOCBSI3b MEXKTY
DYHKYUOHUPOBAHUS KNEMKU. TOMEOCTa30M KJIETOK U UX THOENIbIO
JlemoHCTpanuu
Ta0nuiel ¥ cxeMbl: «KN3HEHHBIH UK
KIEeTKH», «CTPOCHHE XPOMOCOM,
«Permmkanusa JTHK», «Mwuto3»
HToro yacos 1o Teme 4
9 | Tema «CTPOEHUE U ®YHKIIUU OPI'"AHU3MOB»
9.1 | Opranusm Kak eIuHOE 1 buonorudeckoe paznoodpasue PackpbiBath cojiep:kaHre TEPMUHOB U

1S (0¥

opranu3MoB. OJTHOKJIETOYHBIE,

KOJIOHHMAJIBbHBIC, MHOT'OKJICTOYHBIC

IIOHATHUN: OPTAHU3M, OpTaH, OPraHEIIbI,
CUCTEMA OpPraHoB, amapar,
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OpPTraHU3MBI.
Oco0OEeHHOCTH CTPOCHHUS U
YKU3HEIEATEIbHOCTH OJTHOKJIETOYHBIX
opranu3MoB. bakrepuu, apxeu,
OJIHOKJIETOYHBIE TPUOBIL,
OJITHOKJIETOYHBIE BOJOPOCIIH, APYTUE
npoTucthl. KosloHnanbHble OpraHu3MBbl.
B3anMocBs3b yacTeil MHOTOKJIETOYHOTO
opranu3ma. TKaHH, OpraHbl U CUCTEMBI
opraHoB. OpraHu3M Kak €JUHOE LIEJIOe.
I'omeocras.

JleMoOHCTpaLun

Tabauib! v cxeMbl: «OJTHOKIETOYHbIE
BOZOpOCIIN», K MHOTOKJIETOYHBIE
BOJIOpOCHNY, «bakTtepuny,
«IIpocreiimmey, «Opranbl IBETKOBBIX
pacteHunit», «CUCTEMBI OPraHOB
MO3BOHOYHBIX )KUBOTHBIX),
«BHyTpeHHEE CTPOEHUE HACEKOMBIX).
ObOopynoBaHmne: CBETOBOM
MUKPOCKOIT; MUKpPOITpenapaThbl
OJIHOKJIETOYHBIX OPTaHU3MOB; )KUBBIE
AK3EMIUISIPbl KOMHATHBIX PACTEHU;
repOapuu pacTeHUIN pa3HbIX

OTJIEJIOB; BJIAYKHBIE MPEMAPATHI
KUBOTHBIX

(byHKIIMOHATIEHAS CUCTEMA, TOMEOCTa3.
[lepeuncnsaTh CTPyKTypHO-
(byHKIIMOHAEHBIC YaCTH
OJTHOKJIETOYHBIX, KOJIOHUAIbHBIX,
MHOTOKJIETOYHBIX U MHOTOTKaHEBBIX
OpraHU3MOB.

XapakTepu3oBaTh 0COOEHHOCTH
CTPOCHHMSI U KUZHEACSITEIbHOCTU
OJTHOKJIETOYHBIX OPTaHU3MOB,
KOJIOHUAJIbHBIX, MHOTOKJIETOYHBIX U
MHOTOTKaHEBBIX OPraHU3MOB.
CpaBHHBaTh MEX1y cOO0M
OJIHOKJIETOYHbIE, KOJIOHUAJIbHBIE,
MHOTOKJIETOYHBIE U MHOTOTKAHEBBIC
OpraHu3MBbI
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9.2 | Txanu pactenuit Tkanu pactenuii. Tunbl pacTUTENBHBIX | PackpeiBaTh copepkaHue TEPMUHOB U
TKaHeW: oOpa3oBaTesbHasl, TOKPOBHAS, | MOHATUMN: TKaHb, SMUAEPMUC, TIPOOKa,
IIPOBOAAIIAS, OCHOBHAS, KOpKa, 1y0, IpeBecuHa, JpeBECHUHHBIC
MexaHnudeckas. OcobeHHOCTH BOJIOKHA, JTyOsiHbIE BOJIOKHA, COCY/IbI,
CTpOeHUs, PYHKIUHN U pACIIOIOKEHUS KaMEHHUCTBIE KIIETKHU.
TKaHEN B OpraHax PacTCHUMU. XapakTepu30BaTh TUIIbI PACTUTEIIBHBIX
JlemoHCTpanuu TKaHeW: oOpa3oBarTeibHasi, TOKPOBHAsI,
TaOnuis! ¥ cxemsbl: IpoBOAsIIasi, OCHOBHAs, MCXaHUYCCKas,
«Tkanu pacrennin», «Oprassl NIEPEUUCIISITH OCOOEHHOCTH UX CTPOEHUS
LIBETKOBBIX pacTeHuin», «KKopHeBbie Y BBITIOJTHSIEMbIE (PYHKIIUU
cucteMbl», «CTpoeHHe cTe0s»,
«CTpoeHue TMCTOBOM IIIACTUHKN.
ObOopynoBaHme: )KUBBIE FIK3EMIUISIPHI
KOMHATHBIX PaCTE€HUN; CBETOBOMN
MHKPOCKOII; MUKPOIIpENapaThl TKAHEH.
JlaGopaTopHnasi padora
«/3yueHue TkaHen paCTEHUID)

9.3 | TkaHH )KMBOTHBIX U TKaHU )XMBOTHBIX U YEJIO0BEKa. THIIBI PackpsiBaTh copepkaHre TEPMUHOB U

YeJ0BeKa JKUBOTHBIX TKaHEW: dMUTEINAIbHAS, MOHSITUI: SIUTEIINN, CEKPET,

COCIMHUTEIIbHAS, MBIIIICYHAsI, HEPBHAS.
OcobeHHoctu cTpoeHust, GyHKIUN U
pacmoIOKEHUsl TKAHEN B OpraHax
KUBOTHBIX U YEJIOBEKA.
JlemoHCTpanuu

Tabmmiiel u cxembl: «Tkanu
’KMBOTHBIX», « CKeJleT UeI0BeKay,
«[TummeBapuTenbHasT CUCTEMAY,

MBIIIEYHBIE BOJIOKHA, HEUPOH,
HEUPOIJIHS.

XapaxkTepu30BaTh TKAHU )KUBOTHBIX U
YeJI0BEKA: DIIUTEINAIbHAS,
COCAMHUTEIbHAS, MbILIICYHAs], HEPBHAS;
MEPEYUCTSITH OCOOCHHOCTH UX CTPOCHUS
Y BBIMOJHIEMbIE (PYHKIIHH
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«KpoBenocHas cucremay,
«/IpIxaTenpHas cucteMa», «HepBHast
cucrteMay, «Koxay, «MpllieuHas
CUCTEMAY.

O6opyaoBanme: CBETOBOI MUKPOCKOTI;
MHKpPONpEnapaTsl TKaHEH.
JlaGoparopnas padora

«M3yuenne TkaHeu JKUBOTHBIX)»

9.4

Opranbl. CucTemMbl
OpraHoB

Opransl. BereratuBHsbie u
T€HEpPATUBHbBIC OPTaHbl PACTCHUM.
Oprassl ¥ CUCTEMBI OPTraHOB
’KUBOTHBIX U yesioBeka. yHKIINHN
OpPTaHOB U CUCTEM OPTaHOB.
JleMoOHCTpaLun

Tabnuitel u cxembl: «OpraHbl
LIBETKOBBIX pacTeHUI», « KOpHEBBIE
cuctembl», «CTpoeHue cTedsy,
«CTpoeHue TMCTOBOM IJIACTUHKN,
«Cxkener ueoBeKay,
«ITumeBapurenbHas CUCTEMAY,
«KpoBeHOCHas cuctemay,
«/JlpIxaTenpHass CHCTEMAY,
«BeiaenurensHas cucremay», « HepsHast
CHUCTEMay, « DHJOKPUHHAS CUCTEMAY.
O6opynoBaHme: KUBbIE SK3EMIUISIPBI
KOMHATHBIX PACTeHHI; TepOapuu
pacTEHU pa3HbIX OTAEIOB; CKEIETHI

PackpeiBaTh copepkaHre TEPMUHOB U
MOHSITUIA: OpraH, KOPEHb, MOOET,
L[BETOK, IO, CEMs], IOJIOBBIE JKEJIE3BI,
MOJIOBBIE TTPOTOKH, KOIYJIITUBHBIC
OpraHbl, CHCTEMbI OPTaHOB.
XapakTepu30BaTh BEreTaTUBHBIC U
reHepaTUBHbIE OpTaHbl PacTEHU,
COMATUYECKHUE U PETYISATOPHbBIE OPTaHBbI
’KUBOTHBIX; [IEPEUUCIISITh OCOOEHHOCTH
WX CTPOCHHMS U BBITIOTHSIEMBIC (DYHKITHH.
YcTaHaBnIMBaTh B3aUMOCBSI3U MEXTY
CTPOCHHEM OPTaHOB U UX (PYHKIHSIMHU.
Paznnuars BUIBI TKAHEH, OpraHbl U
CUCTEMbI OPT'aHOB, B TOM YHCIIE
YeloBeKa, Ha MUKpOTpernaparax,
BJIQXKHBIX Ipenaparax, repoapusix u
MUKpodoTorpadusix, TadauIax,
MOJEJISIX U MYJISKax
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MMO3BOHOYHBIX; KOJUICKIIUU
0€CIO3BOHOYHBIX )KUBOTHBIX; BJIAYKHBIE
npenapaThl >)KUBOTHBIX, CKEJIET
YeJI0BEKa.

JlaGopaTtopnas pabora

«M3ydeHne opraHoB I[BETKOBOI'O
pacTeHus»

9.5

Omnopa tena
OpPraHU3MOB

Omnopa Tena oprann3moB. Kapkac
pacteHuid. CkeneTsl OTHOKIETOYHBIX U
MHOTOKJIETOYHBIX )KHBOTHBIX.
Hapy:XHbIi1 1 BHyTpEHHUM CKEJIET.
CtpoeHMe U THUIIBI COEJUHEHUS KOCTEM.
JemoHCcTpanuu

Tabauuel u cxeMbl: «CTpoeHue
cte0ms», «CTpoeHue JTUCTOBOM
IJIACTUHKNY, «CKEIET YEIOBEKaY.
Oo6opynoBaHme: CKeIeThI
MO3BOHOYHBIX; BJIAYKHBIE MPENapaThl
’KUBOTHBIX; CKEJIET YeJIOBEKa,
PAKOBHHBI MOJITFOCKOB; KOJJIEKIIUH
HACEKOMBIX, UTTIOKOKUX

PackpbIBaTh cofepkaHue TEPMUHOB U
HOHSITUN: ONTIOPHBIE CUCTEMBI, 000JIOUKU
KJIETKH, (pUOPUILIIBI, KapKac, Hapy>KHbIN
CKeJIET (XUTUHOBBIN MTOKPOB),
TUAPOCTATHYECKNN CKEJIET, BHYyTPEHHUI
CKEJIeT, KOCTH (JIMHHbIE, KOPOTKHE,
TJIOCKKUE), COEIMHEHUS KOCTEH,
HETOIBU)KHBIE (IIBBI),
MOJIYIIO/IBM>KHBIE, TIOJIBUKHbIE
(cycrtaBsl), OTIEIBI CKEIeTa
MO3BOHOYHBIX )KMBOTHBIX: Yepell,
0CEBOM cKeJeT (M03BOHOYHHUK, TpyAHAs
KJIETKa, XOpJ1a), M0sica KOHEYHOCTEH,
CBOOO/IHBIE KOHEYHOCTH.

OnuceiBaTh HAPYKHBIA U BHYTPEHHUI
CKEJIEThI JKUBOTHBIX, CTPOCHHUE U THIIbI
COEMHEHNS KOCTEN.

VYcraHaBAMBaTh B3AMMOCBS3U MEKTY
CTPOEHUEM ONIOPHBIX CUCTEM U UX
(GyHKUMSIMU B OpraHU3Me.
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CpaBHHBaTh CTPOEHUE ONIOPHBIX CUCTEM
PACTEHMI U )KUBOTHBIX

9.6 | JIBmwkenue JIBr>keHue opraHu3MoB. JIBuxeHue PackpbIBaTh cojiepkaHre TEPMUHOB U
OpPraHU3MOB OJIHOKJIETOYHBIX OPTaHU3MOB: MOHSTUH: JBUKEHUE, IBUTATEIbHBIC
aME00UTHOE, )KTYTUKOBOE, PECHUYHOE. | OPTaHEeUIbl, TBUKEHUE MTPOCTEUIIINX
JIBrKeHre MHOTOKJIETOUYHBIX (am&6omaHoe, KTyTUKOBOE,
pacTeHui: TPONU3MbI U HACTHH. PECHUYHOE), IBUKEHUE PACTEHUN
JIBMKeHe MHOTOKJICTOYHBIX (TponU3MBbl, HACTHH ), MBIILICYHBIC
JKMBOTHBIX U YEJIOBEKA: MBIIICYHAS CUCTEMBI (COKPATUTEILHBIC BOJIOKOHIIA,
cucrema. Peduiexc. CkeneTHbIE MBI | KOKHO-MYCKYJIBHBIM MELIOK, CKEJIETHAS
U uX pabora. MYCKyJaTypa), CKeJIeTHAsI MBIIIIA
JleMoHCTpanun (MBIIIIEYHOE BOJIOKHO, MHO(DHOpHUILIa),
Tabnuue! u cxembl: «ONHOKIETOUHBIE | BBICIIME JBUTATEIBHBIE IIEHTPHI, paboTa
BOJIOpOoCnY, «lIpoctenmmey, MBI (IBUTATEIbHAS, COMAaTHIECKas ),
«CTpoeHue MBIIIILD, «MblleqHas MBIIIICYHOE YTOMJICHHE.
CUCTEMaY XapaKkTepru30BaTh BUABI JBUKCHUS
OJIHOKJIETOYHBIX M1 MHOTOKJIETOYHBIX
OpPTaHHU3MOB.
OnuceIBaTh CKEJICTHBIC MBIIIIIHI U KX
pabory.
VY cTanaBnmMBaTh B3aUMOCBSI3b MEXTY
CTPOEHHEM OTIOPHBIX CHUCTEM U
JBMKEHUSIMA OPTaHU3MOB
9.7 | [IutaHue OpraHU3MOB [Tutanue opranusmos. [lormomnenue PackpoiBath cosiepkaHie TEPMUHOB U

BO/IbI, YTJICKUCIIOTO Ta3a U
MHHEPAJIbHBIX BEIIECTB PACTCHUAMMU.
[ IuTaHue ’JKUBOTHBIX.

MOHSTUH: IUTAHKUE, TULIEBAPEHNUE,
MUIEBAPUTENBHBIE BAKYOJIH, KUIIIEUHAS
MOJIOCTh, MUILEBApUTENIbHAS TPYOKa,
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BHYTpHUNOIOCTHOE U BHYTPUKIIETOYHOE
nuieBapenue. Iluranre no3BOHOYHBIX
KUBOTHBIX. OTIEBI
MALIEBAPUTENBHOTO TPAKTA.
[InmeBapuTENBbHBIE HKETE3BI.
[InmeBapuTenbHas CUCTEMA YEIOBEKA.
JlemoHCTpanuu

TabauIlbl U CXEMBI:
«Ku1euyHononocTHeiey,
«IInmeBapurenpHas cucrema», «Cxema
IIATAHUS PACTEHUI.

OobopyaoBaHme: )KUBbIE SK3EMIUISIPbI
KOMHATHBIX PACTEHUIA; 000pyA0BaHUE
JUISL IEMOHCTpALMU [IOYBEHHOI'O U
BO3JYIIHOI'O MMUTaHUsI PACTEHU,
paclilerieHHst Kpaxmaiia u 0eJIKoB

o JieiicTBueM (hepMEeHTOB

MULIEBAPUTENbHBINA TPAKT,
MUIIEBAPUTEIbHBIEC JKEIIE3bI,
MULIEBAPUTEIBHBIE COKU.
XapakTepru30oBaTh NUTAHUE KUBOTHBIX;
BHYTPUIIOJIOCTHOE Y BHYTPUKIIETOYHOE
NUIIEBapEHUE.

Pa3nuuate Ha n300pakeHUsIX (cxemax,
TabJInLax, MyJIsKax) OTAEIb
MUIIEBAPUTEIBHOIO TPAKTA U
MUIIEBAPUTENBHYIO CHCTEMY YEJIOBEKA.
VYcTaHaBIMBaTh B3aUMOCBSI3U MEXIY
CTPOEHUEM OPraHOB NUIIEBAPEHUS

9.8

JIpIxaHue OpraHu3mMoB

Jlpixanue opranu3MoB. JIprxanue
pacTteHuu. /[pIXxaHue )KUBOTHBIX.
Huddy3us razoB uepe3 moBepxXHOCTh
KieTku. KoKHOe JIbIxaHue.
JlpixaTenbHasi MoBEpXHOCTh. XKabepHoe
Y JIEFOYHOE AbIXaHue. [[pixanue
ITO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
DBOJIFOIIMOHHOE YCIOKHEHUE CTPOEHUS
JETKUX NO3BOHOYHBIX JKUBOTHBIX.
JIpIXxaTeapHast CHCTEMa YEJIOBEKA.

PackpriBath conepkaHue TEPMUHOB U
MOHSATHUH: TbIXaHue, MudQy3us, KOKHOE
JIbIXaHWUE, OPraHbl IbIXaHUs,
JIbIXaTEJIbHbIC IBUKEHUS, IbIXaTEIbHbIN
LEHTP, JETOYHbIE 00BEMBI, dKU3ZHEHHAS
EMKOCTb JIETKHUX.

XapakTepu30BaTh AbIXaHUE PACTEHU;
JBIXaHHUE )KUBOTHBIX U YEJIOBEKA.
OnuchIBaTh 3BOJTIOLMOHHOE
YCIIO)KHEHUE CTPOEHUS JETKUX
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MexaHn3M BEeHTHISIIIUY JIETKUX Y TITULL
Y MJICKOTIUTAIOMuUX. Perynsius
nbIXaHus. JlpixaTeabHbie 00bEMBI.
JleMoOHCTpaLuu

Tabauib! u cxeMbl: «JlprxaTenbHas
CUCTEMAY.

Oo6opynoBanme: 000py0BaHUE
JUTSL IEMOHCTpPAIMH OIBITOB

110 U3MEPEHHUIO )KU3HEHHON EMKOCTH
NETKUX, MEXaHU3Ma JAbIXaTEIbHbBIX
JBIDKEHUN

MMO3BOHOYHEBIX )KUBOTHBIX.

PaznuyaTe Ha n300paxkeHusx (cxemax,
TabIuIax, MyJisbKax) JbIXaTeIbHYIO
CHUCTEMY YeJIOBeKa.

OnuceIBaTh MEXaHU3M BEHTUIISIIUHA
JErKUX y OTUIl U MIIEKOITUTAIONINX.
VYcraHaBIMBaTh B3aUMOCBSI3U MEKIY
CTPOCHHEM OPTaHOB JIbIXaHUS U UX
(YHKITUSIMH B OpraHu3Me

9.9

TpaHcnoprt BelecTs
Yy OPTaHU3MOB

TpaHcnopT BEUIECTB Y OPraHU3MOB.
TpaHCHIOPTHBIE CUCTEMBI PACTEHHM.
TpaHCTIOPT BEUIECTB Y )KUBOTHBIX.
KpoBeHocHas cuctema u €€ opraHsl.
KpoBeHocHast cucteMa m03BOHOYHBIX
JKUBOTHBIX M yenoBeka. Cepaile,
KPOBEHOCHBIE COCYbI U KpOBb. Kpyru
KpOBOOOpaIeHus. DBOIIOIMOHHbIE
YCJIOKHEHUSI CTPOCHUSI KPOBEHOCHOM
CUCTEMBbI [T03BOHOYHBIX )KUBOTHBIX.
PaGoTa cepara u e€ perymnsiusi.
JlemoHCTpanuu

Tabuuirel 1 cxembl: «Opranbl
LIBETKOBBIX pacTeHuin», «KKopHeBbie
cuctembl», «CTpoeHne cTels»,
«CTpoeHue JINCTOBOU IITACTUHKI,

PackppIBath cosiepkaHre TEPMUHOB U
MOHSITUN: TPAHCIIOPT BEIIECTB,
TPAHCIIOPT y paCTEHUH, KPOBEHOCHAS
CUCTEMA KUBOTHBIX, KPOBb, IJIa3Ma,
(hopMEHHBIE JIEMEHTHI,
KpOBOOOpaIieHue, Kpyru
KpOBOOOpAIICHUS, CEPACTHBIN UK,
aumdooOparenue, tumda,
TuMpaTUIECKUe COCYIbl,
muMdaTUIeCKue y3IIbl, BHYTPEHHSS
cpena opraHusma.

XapaKkTepu30BaTh TPAHCIIOPT BEIIECTB
y pacTeHu U OECIIO3BOHOYHBIX
KUBOTHBIX.

OnuceIBaTh KPOBEHOCHYIO CUCTEMY
’KUBOTHBIX U YEJIOBEKA.
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((KpOBCHOCHaﬂ CHUCTCMA»,
((KpOBeHOCHI)IC CHUCTCMBI IIO3BOHOYHBIX
KHUBOTHBIX»

Pa3znnuate Ha N1300paxeHusx (cxemax,
TabnuIax, MyJisKax) KpOBEHOCHYIO U
TUMaTHUIECKYIO CUCTEMY YeIIOBEKa.
Y craHaBIMBaTh B3aMMOCBSI3U

MEXIy CTPOCHHEM OPTraHOB

KpOBOOOpAIIECHHS U UX PYHKLIHSIMU
B OpraHu3Me

9.10

Brinenenue y
OpPraHu3MOB

Brienenue y opranu3moB. Beiienenue
y pacTeHul. Brienenue y KUBOTHBIX.
CokpatutenbHble Bakyoiau. Oprassl
BbIJIeTIeHUs. DUbTpalus, CeKpenus u
oOpaTHOE BCachIBaHUE KaK MEXAHU3MBbI
paboThl OpraHoB BoieneHUs. CBsI3b
MIOJIOCTH T€JIa C KPOBEHOCHOM U
BBIJICJIUTEIILHON CUCTEMAaMU.
Brinenenue y mo3BOHOYHBIX dKUBOTHBIX
n yenoseka. [louku. Ctpoenue n
byHKUIMOHUpOBaHUE HEDPOHA.
O6pa3oBaHue MOYH Y YEIOBEKA.
JlemoHCcTpanuu

Ta0auiel 1 cxeMbl: «BeraenurenbHast
CUCTEMa»

PackpbiBath cosiepkaHie TEPMUHOB U
MOHSATUM: BBIICJICHUE, T'yTTallUsI,
JIUCTOMA/l, COKPATUTEIIbHbIE BAKYOJIH,
W3BUTHIC KaHAJIBIIbI, 3BE31UATHIC
KJIETKH, BBIJICJIUTEIbHBIE TPYOOUKH,
MaJIbITUTUEBBI COCY/IbI, TTOYKH,
MOYETOYHUK, MOYECBOU ITy3bIPh,
He(dpoH, Moya.

XapakTepu3oBaTh MPOLECC BbIICICHHUS
Y PaCTEHUH U )KUBOTHBIX.

Paznmuuate Ha 300pakeHUsX (CXeMax,
Ta0HIax, MyJIsKax) BbIICIUTEIHLHYIO
CUCTEMY YEJIOBEKA.

OnucbIBaTh MEXaHU3M
GbyHKIMOHUPOBaHUS He(PpOHA; MpoIIece
00pa3oBaHUsI MOYH.

YcTaHaBnMBaTh B3aMMOCBSI3U

MEXy CTPOCHHEM OPTraHOB
BbIJICJICHUS U UX QYHKIHUAMHU

B OpraHu3Me
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9.11 | 3amura y opraHu3MOB 3amnmTa y OpraHu3MoB. 3alura PackpeiBaTh cojepkaHre TEPMUHOB U
Yy OTHOKJIETOYHBIX OpraHu3MoB. CIIOpsl | MMOHSATHH: Karcysa, SHI0CTopa, IUCTa,
OaKTepui ¥ LUCTHI IPOCTEHIINX. KyTUKYJIa, CPEACTBA TACCUBHOU
3almTa y MHOIOKJIETOYHBIX PACTEHUH. | 3aIMTHI, CPEACTBA XUMUYECKOM
Kyrtukyna. CpeacTsa macCUBHOM U 3aIUThI, KOKHBIEC IOKPOBBI,
XUMHYECKOU 3a1nThl. DUTOHIUIBI. UMMYHUTET, IMMYyHHAs CUCTEMA,
3ammTa y MHOTOKJIETOYHBIX AHTUTEH, aHTUTEJO.
KUBOTHBIX. [TOKpOBBI U UX XapakTepu3oBaTh BUbI 3AIIUTHI
MIPOU3BOJIHBIE. 3alIUTa OPraHU3Ma Y OJIHOKJIETOYHBIX U MHOT'OKJIETOYHBIX
ot Oosie3Heil. IMmmyHHas cuctema OPTraHU3MOB.
yenoBeka. Kilerounsnif 1 rymopanbHbiii | OIUCBHIBATE CTPOECHUE KOKHBIX
MMMYHHTET. BpoKIEHHBIN U ITOKPOBOB U MX MTPOU3BOAHBIX.
MPUOOPETEHHBIN crienuduaecKuit PaznuyaTh Ha U300pakeHUX (cxeMax,
UMMyHUTET. Teopus KJIOHAIBHO- TabnuIax, MyJIsKax) OpraHbl
cesiektuBHOTO uMMyHuteTa (I1. pnux, | UMMYHHOI CHCTEMBI YeJIOBEKa.
®.M. bepuer, C. Tonerasa). YcraHaBIMBaTh B3aUMOCBSI3U MEXKAY
BocnanurenbHble OTBETHI OPTAHU3MOB. | CTPOCHUEM OPraHOB 3aLIUTHI U UX
Ponb BpoXKIEHHOTO UMMYHUTETA (YHKIUSMH B OpTraHu3Me
B Pa3BUTUU CUCTEMHBIX 3200JI€BaHUII.
JlemoHCTpanuu
Tabnuiel 1 cxembl: «Koxa,
«Ummynurter», «CTpoeHue cTeds»,
«CTpoeHue JIMCTOBOM TIJIACTUHKI

9.12 | PaznmpaxumMocCTh PaznipaxxumocTs 1 perynsuus PackpsiBaTh coziepkaHue TEPMUHOB U

U PeryJisius
y OpraHu3MOB

y Opranu3MoB. PaznpaxxumMocTb
Y OJTHOKJIETOYHBIX OPraHU3MOB.
Takcucel. PaznpaxuMocTh U perysnms

TIOHATUI: Pa3pPaKUMOCTb, PETYIISIIHS,
TaKCHCHI, POCTOBBIC BEII[ECTBA
(aykcuHBI), HEpBHAsl CUCTEMA,
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y pactenuii. PocToBbie BellecTBa U UX
3HAYCHHE.

HepBHas cuctema u pediexkropHas
peryJsnus y ;kuBoTHbIX. HepBHas
CUCTEMA U €€ OTIEIIbl. DBOJIOLUOHHOE
YCIIOKHEHUE CTPOEHUSI HEPBHOMN
CUCTEMBI Y )KMBOTHBIX. OTIETIBI
rOJIOBHOT'O MO3T'a II03BOHOYHBIX
KUBOTHBIX. Pediekc u pediekropHas
nyra. be3yCcioBHbBIE U YCIIOBHBIE
pedeKchl.

['ymopanpHas perysnus u
SHIOKPUHHAS CUCTEMA KUBOTHBIX U
yesnoBeKa. JKenesbl SHIOKPUHHOU
CUCTEMBI U UX TOPMOHBI. [lericTBue
rOpMOHOB. B3auMOCBs3b HEpBHOU U
SHAOKPUHHOU cucTeM. [ umoranamo-
runodu3apHasi CuCTeMa.
JlemoHCTpanuu

[Hoptper: W. I1. ITaBnos.

Tabauue! u cxeMbl: «CTpoeHue
ruapb», « CTpOEHUE IUNTAHAPUNY,
«BHyTpeHHEee CTpOEeHHE JOKIEBOTO
yepBs», «HepBHas cucrtema pbio»,
«HepBHas cucrema JIArymKmn»,
«HepBHas cucrema
pecMbIKaIuXcsa», «HepBHas

pedaexkTopHas perysmus, pedaekc,
pedueKkTopHas 1yra, HepeJHUi MO3T,
IIPOMEXKYTOUHBII MO3T, CPEAHUN MO3T,
MO3KE€4OK, IPOJOJITOBATHIA MO3T,
BEreTaTUBHAsI HEPBHASI CHCTEMA,
ryMopajbHas peryJysiius, TOpPMOHBI,
SHAOKPHHHAS CUCTEMA, THIIOTAJIaMO-
runogusapHas CUCTEMA.
XapakTepu30oBaTh pa3ApaKUMOCTh

Yy OJTHOKJIETOYHBIX OPraHU3MOB H
pedIIeKTOpHYIO peryIsSIUI0

y KUBOTHBIX.

Paznuuate Ha n300pakeHUsIX (cxemax,
TabnuIax, MyJsikax ) HOpBHYIO CUCTEMY
U €€ OTIENbl; OT/AEJbI TOJIOBHOTO MO3Tra
ITO3BOHOYHBIX )KUBOTHBIX.

OnuceIBaTh T'yMOPAJIbHYIO PETYIIALINIO
Y JKUBOTHBIX.

Paznnuathk Ha N1300paxeHusx (cxemax,
TabJInIax, MyJskax) SHIOKPUHHYIO
CUCTEMY JKUBOTHBIX U YEJIOBEKA.
HasbiBaTs xene3sl S9HAOKPUHHON
CHCTEMBbI YeJIOBEKa U BhIpabaThIBaeMbIe
UMU TOPMOHBI.

OnuceIBaTh 1€HCTBHE TOPMOHOB.

VY cTaHaBnMBaTh B3aUMOCBSI3U MEXKTY
CTPOEHHUEM OPTraHOB HEPBHOM U
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cucrema ntuiy, «HepBHas cucrema
MJIEKOTUTaromux», « HepBHas cucrema
YeJI0BEKA», « JHJIOKPUHHASL CUCTEMAY,
«Pediiexcy.

Ob6opyaoBanme: MOJICIIM TOJIOBHOTO
MO3Ta Pa3IMYHbBIX )KUBOTHBIX

SHAOKPUHHON CUCTEM U UX QYHKIUSIMHU
B OpraHu3Me.

XapakTepu3oBaTh BOJIIOIIMOHHOE
YCII0KHEHUE CTPOCHUSI HEPBHOMN
CUCTEMBI Y )KUBOTHBIX

Htoro yacoB no teme 12
10. | Tema «PASMHOKEHUE U PABBUTUE OPI'AHU3MOB»
10.1 | ®opmbl pa3MHOKEHHUS 1 DopMBbI pa3MHOKEHUSI OPTAHU3MOB: PackppIBaTh cosiepkaHie TEPMUHOB U
OpraHu3MOB Oecmosioe (BKJItOYasi BET€TaTUBHOE) U MOHATHI: pa3MHOYKEHHUE, IPOCTOE

roJjioBoe. Bupl 6ecrnonoro
Pa3MHOXKECHHS: TOYKOBaHUE,
cropyJisiius, parMeHTarus,
KJIOHUPOBaHMUE.

JleMoOHCTpaLun

Tabauiel 1 cxeMbl: «BereraTuBHOE
pa3sMHOXXeHHUE», « TUIIBI 6ecIToI0ro
pa3sMHOXeHUs», «Pa3zMHOXKEeHUE
XJIAMHAIOMOHAJIBIY, «Pa3zMHOKEHE
ABIJICHBIY, «Pa3MHOXKeHNE TUIPHD)

JIJICHHE, TIOYKOBAHUE, CTIOPYJIAIIHS,
BETETATUBHOE Pa3MHOKCHHE,
dbparmMeHTanys, KIOHUPOBAHUE, TAMETHI,
criepMaTo30ul (CIIepMHUil), SUIEKIIeTKa,
3UT0Ta, KOHBIOTAIIHS.

[lepeuncniaTb 0COOEHHOCTH OECTIONOTO
1 TTOJIOBOT'O Pa3MHOKEHUS OPTAaHNU3MOB.
XapakTepu3oBaTh CYITHOCTh U (POPMBI
0ecroioro pa3MHOKEHHS OPTAaHU3MOB;
OMOJIOTHYECKOE 3HAaUCHUE OECII0IOro
Pa3MHOXKECHUSL.

Paznnuarts ciopy kak
CHEIUATM3UPOBAHHYIO KJICTKY,
MpeIHa3HAYCHHYIO JIJIs1 OECTI0NIOTO
Pa3MHOXEHUS, U CIIOPBI OAKTEPUIA.
OOBSICHATH MPEUMYIIIECTBA TTOJIOBOTO
Pa3MHOXEHUs HaJl OECTIOIIBIM.
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PackpeiBaTh poJib KIIOHUPOBAHUS
B CEJICKLIMU U CEJILCKOM XO351CTBE

10.2

[lomoBoe
Pa3MHOXEHHUE.
Meiios

[TonoBoe pazmuoxkenue. [looBeie
KJIETKHU, Wiu raMeTel. Meiio3. Ctaauu
Meno3sa. [loBenenue XxpoMocom

B Meio3e. Kpoccunronep.
buonorndyeckuii cMBICI Meo3a U
TMIOJIOBOTO TIporecca. Meno3 u ero
MECTO B JKM3HECHHOM IIHKJIC
OpraHU3MOB.

JlemoHCTpanuu

Tabmmirel U cxeMbl: «Mero3y,
«XpPOMOCOMBD»

PackpbiBaTh coiep>kaHre€ TEPMUHOB U
MMOHSTHI: MeH03, OUBaJICHTHI,
KPOCCUHT'OBEP, UHTEPKUHE3,
HE3aBUCUMOE PACTIPE/ICTICHNUE;
KPOCCHUHIOBED.

Pa3nnuate Ha n300pakeHUsIX (cxemax,
Ta0JIUIIax ) U MUKpOIIperapaTax 3peiibie
MIOJIOBBIC KJIETKU MJICKOIIUTAIOIINX U
OpTraHbl PA3MHOKEHHUS BBICIITUX
pacTeHuil.

PackpsiBaTh CyIIHOCTB M€03a,
XapaKTEepPU30BaTh €ro OTACIbHbIC
CTaJuHu.

OnpenensaTe MECTO Meio3a

B )KM3HEHHBIX IIUKJIaX Pa3JIMYHBIX
OpraHU3MOB.

OOBACHATH OMOJOTHYECKHI CMBICIT
KPOCCHUHI'OBEpa, OMUCHIBATH €0
MEXaHU3M.

CpaBHHMBATh MEHO3 C MUTO30M;
pasyinyaTh OT/ACIIbHBIC UX CTATUN

Ha MUKpOIIpenapaTax u u300pa>keHHIX
(cxemax, TabmuIax).

PackpbiBaTh 3BOTIOIIMOHHOE 3HAUCHUE
MOJIOBOT'O PA3MHOKEHUSI OPTaHU3MOB
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10.3 | 'amerorenes. [IpenzapopilieBoe pa3BUTHE. PackpbIBaTh copepkaHue TEPMUHOB U
OO0pazoBaHue u ["amerorenes y »xuBOTHBIX. [los0BBIE HOHSTUNA: TaMETOT€HE3, CIEPMAaTOreHE3,
pa3BUTHE MTOJIOBBIX xene3bl. OOpa3zoBaHUE U pa3BUTHE OOI€HE3, CEMEHHUKHU, TMUHUKH,
KJIETOK MOJIOBBIX KJIETOK. CriepMaToreHes u CIEPMATOTOHHH, CIIEPMATOIUTHI,

ooreHes. CTpoeHue NoJI0BBIX KIETOK. CIiepMaTubl, CIEPMATO30U/IbL,
Omiog0TBOpEHNE U SMOPHOHATBHOE OOTOHHMH, OOLIMTHI, MOJISIPHBIE TEIBLIA,
pa3BUTHE KUBOTHBIX. CIOCOOBI ANIEKIIETKA, aKpOCOMa.
OILTIOIOTBOPEHMS: HAPYKHOE, [lepeuncnarh cTaiuyu raMeToreHes3a
BHyTpeHHee. [[apreHorenes. Y )KMBOTHBIX.

JleMOHCTpan UK OnuceIBaTh MPOLECC FAMETOTEHE3a U
Tabauib! 1 cxembl: «['ameTorenesy, €ro MepHUO/Ibl, CTPOCHHE MOJIOBBIX
«CTpoeHHnE SMLEKIETKN U KJIETOK.

CIIEPMATO30M1a». Pasznuyars ocobeHHOCTH
Oo0opynoBaHme: CBETOBOM MUKPOCKOIT; | CIIEpMATOreHe3a U OOreHe3a.
MUKpOIpenaparsl SHIEKIETOK U OnuceIBaTh NPOLECCHl OCEMEHEHUS U
CIIEpPMAaTO30UI0B. OIJIOZAOTBOPEHUS, pa3HbIE BAPUAHTHI
JlaboparopHasi padora «3yueHue MapTEHOreHe3a

CTPOEHUS MOJIOBBIX KJIETOK Ha TOTOBBIX

MUKpOIpenaparax»

IIpoBepounas padora

10.4 | UnauButyambHOE WNHuBuayanbsHOE pa3BUTUE PackpsIBaTh conepkaHre TEPMUHOB U
pa3BUTHE OpraHu3MOB (OHTOTEHE3). MOHATHI: OIIOJOTBOPEHUE, 3UTOTA,
OpraHU3MOB — OMOpPHOJIOTHS — HAyKa O Pa3BUTUHU OsacToMep, aKpOCOMHasl peaxius,
OHTOT'€HE3 opraHu3sMoB. Mopgozeenes — oona MPOHYKJIEYC, MAPTEHOT €HE3,

U3 2ABHBIX NPOOIEM IMOPUOTIO2UL.
Konyenyus mopghocenos u mooenu
mopgozcenesa. Ctaauu >SMOpHUOTeHE3a
YKUBOTHBIX (Ha MPUMEPE JIATYIIKH).

sMOpHuoTeHes, IpobiieHue, 6J1acTya,
MOpYJIa, racTpyJia, Heupyna,
OpraHoreHes, 3KTojiepMa, Me30/iepma,
AHTOJIEpMa, 11€JI0M, HEpBHas TPyOKa,
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Hpobnenue. Tumsl gpodrieHusl.
Jlemepmunuposanroe u
HeOdepMUHUPOBAHHOe Opob.ieHuUe.
Bnacmyna, munvr 6nacmyn.
OcoGennoctu ApoOIeHUS
MJICKOMTUTAIOIINX. 3apO/IbIIIECBbIC
JUCTKU (TacTpysiius). 3akiiajaka
OpraHOB U TKaHEH U3 3apObIIIEBHIX
JUCTKOB. B3auMHoe BiusiHuE yacTei
Pa3BUBAIOILIETOCS 3apObIIIa
(aMOpHOHaNIbHAS UHAYKIIHS ). 3aKJIaIKa
1JIaHa CTPOEHUS YKUBOTHOTO KakK
pe3yabTaT HePAPXUUYECKUX
B3aMOJIENCTBUN IeHOB. Binsguue
Ha YMOPUOHATBFHOE PAa3BUTHE
pa3TUYHBIX (DAKTOPOB OKPYIKAIOIICH
Cpepbl.

JleMoOHCTpaLun

[Toptper: X. [lIneman.

Tabsuiibl u cxembl: «OCHOBHBIE CTATUN
OHTOT'EHE3a».

OobopynoBanme: moaenb «l{uki
Pa3BUTHUS JISATYIITKI

XxopAa, KulleuHas TpyOka.
OmnpenensiTb SMOPHOHATBHBIN IEPUO
pa3BUTHUS OpTaHU3Ma U OMUCHIBATH
OCHOBHBIE 3aKOHOMEPHOCTH
poOJeHns — 00pa3oBaHUE
OJTHOCIIOMHOTO 3apO/IbIIIa — OJIaCTYIIbI;
3aBHCHUMOCTB X0/1a JpOOJICHUS

OT KOJIMYECTBA )KEIITKA B THIIECKIIETKE;
racTpyJsIIUIO U OPTaHOTEHE3.
OOBsICHATH ATanbl AUPHEPEHIIMPOBKU
TKaHEW, 00pa30BaHUs OPTaHOB U CUCTEM
OpIaHoB.

XapakTepu30BaTh PETYJIALNIO
AMOPHUOHATILHOTO Pa3BUTHS;
JAETEpMUHALINIO U SMOPHUOHAIBHYIO
WHAYKIINIO; TeHETUYECKUI KOHTPOJIb
pa3BUTHSL.

O060CHOBBIBATH BPEHOE BO3/ICHCTBHE
Ta0auyHOTO JIbIMa U aJIKOTOJIA Ha X0
AMOPHOHATBLHOTO U
MOCTAIMOPHUOHAIBHOTO PA3BUTHUS
OpraHusma 4ejioBeka

10.5

Poct u pa3Butue
KUBOTHBIX

Poct u pazBuTHe )KUBOTHBIX.
[TocToMOpHOHATBHBIN TIEPHO/I.
[IpsiMoe 1 HenpsAMOE pa3BUTHE.
Pa3zButue ¢ meramopdozom

PackpbiBaTh cojiepKaHne TEPMUHOB U
MOHSITUN: OHTOT'EHES,
MOCTAIMOpPUOHAIBHOE Pa3BUTHE,
MeTraMop$o3, TMYMHKA, POCT, CTAPEHUE,
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10.6

PasmHOXeHue n
pa3BUTHE PACTCHUN

y OECIIO3BOHOYHBIX Y O3BOHOYHBIX
KUBOTHBIX. bHOJIOrnuecKoe 3Ha4YeHHE
MPSIMOTO W HEMPSIMOTO Pa3BUTHUS, X
pacnpoCTpaHeHue B pupoe. Turbl
pocTa KUBOTHBIX. DAKTOPHI PETYIIALINU
poCTa )KMBOTHBIX U yenoBeka. Ctaauu
NOCTAIMOPHUOHAIBHOTO PA3BUTHS Y
JKUBOTHBIX U YesnoBeka. [leproabl
OHTOT€HE3a YenoBeka. CrapeHue u
CMEPTh KaK OMOJIOTMYECKHUE MPOIECCHI.
JlemoHCTpanuu

Ta6nuiel u cxemsl: «IIpsmoe u

HETpsAMOE pa3BUTHEY, «PazBuTtue
MAaMCKOro0 )XyKay», «Pa3BuTue capaHnum»,
«Pa3BuTHE JATYIIKWY.

IIpakTuyeckas padora

«BpIsiBIIEHHE TPU3HAKOB CXO/CTBA
3apOJIbIIIEH TO3BOHOYHBIX KUBOTHBIX)
Pa3zmHOkeHHEe U pa3BUTHE PACTECHUM.
["amerodur u ciopodut. Meiio3

B )KU3HEHHOM IIMKJIE PACTEHUM.
OOpazoBaHue cIop B Ipolecce Meio3sa.
I'amerorenes y pacTeHun.
OI1U10I0TBOPEHUE U PA3BUTHE
pacTUTENBHBIX OPraHU3MOB. J[BOMiHOE
OIUIOIOTBOPEHUE Y IIBETKOBBIX
pactenuii. OOpa3oBaHKe U pa3BUTHE

CMEPTb.

XapakTepu30BaTh NOCTIMOPHOHAIIBHBIII
MIEPUOJT PaA3BUTHSI OPTaHU3Ma U €r0
OCHOBHBIE (DOPMBI.

XapakTepu30oBaTh NPSIMOE pa3BUTHUE U
€ro MEePHUO/IbI.

N3narats conepxanue Teopun
CTapeHHs] OPraHU3MOB.

OOBIACHATH OMOJIOTMUECKUI CMBICIT
pa3BUTHS ¢ MeTaMop(dho30M
PackpbIBaTh coziepKaHUE TEPMUHOB U
MOHATUI: TaMeTOPUT, CTOPODHUT,
aHTEPUIUU, APXETOHHUH, 3apPOCTOK,
MEracrnopa, 3apOoJIbILIEBbII MEIIOK,
CUHEPTU/bI, AHTUIIO/bI, MUKPOCIIOPA,
MBUIBLIEBOE 3€PHO, IBOMHOE
OILIOZI0TBOPEHUE, POCT, MEPUCTEMA,
KaMOMii, Iepro/ibl OHTOT€HE3a
LIBETKOBBIX PACTCHUM.
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CEMCHHU.
MexaHu3MBbl peryJisiiiii OHTOT€HE3a
Yy PaCTCHUH U )KUBOTHBIX.
JdemMoHcTpauuu

IToptpert: C. I'. HaBamuH.
Tabauibl 1 cXeMbl: «JIBoHHOE
OTUIOIOTBOPEHUE Y IIBETKOBBIX
pacteHuin», «CTpoeHue ceMsH
OJIHOJIOJIBHBIX U JIBYIOIBHBIX
pacteHuin», « Ku3HEHHBIN UK
MOPCKO# KanmycTb», « KU3HEHHbIN
LIUKJI MXxa», «KU3HEHHBIN ITUKIT
ManopOTHUKAY, « KU3HEHHBIN IUKJIT
COCHBI».

JlaGoparopnas padora

«CTpoeHune OpraHoB pa3MHOXKEHUS
BBICIIIMX PACTEHUIN

Xapakrepu3oBaTh 0COOCHHOCTU
0€CII0JIOT0 U MOJIOBOTO PAa3MHOKEHUS
LIBETKOBBIX PACTCHUM.

Boinenste 0coOOEHHOCTH MPOTEKaAHUS
raMeToreHe3a y [IBETKOBBIX PACTEHHIA.
OnuceiBaTh Iporecc JBONHOTO
OIIOZIOTBOPEHMS Y IBETKOBBIX
pacTeHuil U OOBACHSITH €ro
IIPEMMYIIECTBA 10 CPABHEHHIO

C OIUIOJOTBOPEHUEM Y CIIOPOBBIX U
rOJI0CEMEHHBIX

Htoro yacoB no teme 6
11 | Tema «I'eHeTHKA — HAYKA 0 HACJIEJICTBEHHOCTH U U3MEHYNBOCTH OPraHNU3MOB»
11.1 | Uctopus cranoBieHus | 1 Hctopust cTaHOBIICHUS U PA3BUTUS PackpsiBaTh copepkaHre TEPMUHOB U

Y Pa3BUTHS T€HETUKU
KaK HayKd

T€HETUKH KaK HayKu. PaboThl

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

B pa3BUTHUH r'eHeTUKHU. PaboThI

H.K. Konrsnosa, H.M1. BaBuiona,

A.H. benozepckoro, I'.JI. Kapneuyenko,

MOHSATUM: T€HETHKA, T'CH.
JleMmoHCTpUpOBaTh 3HAHUS UCTOPUU
BO3HUKHOBCHUS T€HCTUKH.
XapakTepu30BaTh OCHOBHBIC ATATIbI
pa3BUTHS TEHETUKU KaK HAYKU
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FO.A. ®ununuenko, H.B. Tumodeena-
Pecosckoro.

JdemMoHcTpauuu

IToprpetsl: I'. Menaens,

I'. Jle ®pus, T. Mopras,

H. K. Konsnos, H. 1. BaBunos,

A. H. benozepckui,

I'. JI. Kapnieuenxo,

10. A. ®dunmumueHko,

H. B. Tumodeen-PecoBckuit

11.2

OCHOBHBIC IOHITHS 1
CHUMBOJIBI TCHCTHUKH

OCHOBHBIE TEHETUYECKUE TTOHATHUS U
CHUMBOJIBL. | OMOJIOTMYHBIE XPOMOCOMBI,
aJUIeJIbHBIC TE€HBI, aJIbTEPHATUBHBIE
MPU3HAKU, JOMUHAHTHBINA U
PELIECCUBHBIN ITPU3HAK, TOMO3UI0TA,
reTepOo3UroTa, YUCTask JIMHUS, THOPUIBI,
redotur, GeHoturn. OCHOBHBIE METO/IbI
TE€HETUKU: TUOPUI0TIOTUYECKUH,
LIUTOJIOTUYECKUN, MOJICKYJISIPHO-
TEHETUYECKUU.

JlemoHCTpauuu

Tabaumel: «MeToabl TEHETUKHY,
«CXeMbl CKpEIIBaHUS.
JlaGoparopnas padora

«/Ipo3oduna kak 00bEKT reHeTUYECKHUX
HCCIICTOBAHUI

PackpsiBaTh copepkaHre TEPMUHOB U
MOHSATUM: HACIIEACTBEHHOCTb,
HACJICIOBAHUE, U3BMEHYHUBOCTb,
reHOTHI, ()EHOTHII, TEHOM, JIOKYC,
XPOMOCOMBI, aJIJIENIbHBIE TEHBI (AJLIEN),
aJbTEPHATUBHBIC PU3HAKH,
TOMO3UTOTAa, T€TEPO3UTOTA,
JOMUHAHTHBIN PU3HAK, PELIECCUBHBIN
MIPU3HAK, YUCTasl IMHUSI, TUOPHUJIBI.
[Tonmp30BaTHCA TEHETUYECKOM
TEPMHUHOJIOTUEN U CUMBOJIMKON

JUISL 3AIIMCH CXEM CKpEILMBAHUSA

Hroro 4yacoB o teme
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12 | Tema «3aKOHOMEPHOCTH HACJIEACTBEHHOCTH»

12.1 | 3aKOHOMEPHOCTH 2 MoHorudpuiHOE CKpEeIIMBaHUE. PackpsiBaTh copepkaHue TEPMUHOB U
HacJIeJOBaHUS ITepBrIit 3ak0H MeHnaens — 3aKOH MIOHATHUIN: MOHOTHUOPHTHOE
MIPU3HAKOB. eAMHO00pa3usi THOPUIOB ITEPBOTO CKpEILUBaHUE, YUCTOTA TAMET,
Mounorubpumanoe nokoJjeHus. [IpaBuiio TOMUHUPOBAHUSA. | JOMUHHUPOBAHME, PACILEILICHHUE
CKpEIINBaHHE Bropoi 3akoH MeHens — 3ak0H [IPU3HAKOB.

pacIIEIUICHUs TPU3HAKOB. OnuceiBats onbiThl . Menaens
[{uTonornyecknue OCHOBBI 10 M3YyYECHUIO HACIIEIOBAHUS OJTHOMN
MOHOTUOPHUIHOTO CKPEILIMBAHMUS. Mapbl IPU3HAKOB y TOPOXa MOCEBHOTO.
['mnoTe3a YuCTOTHI TaMeT. [TpuBoauTH HOPMYITUPOBKHU IIEPBOTO U
JdemMoHcTpanuu BTOpOTO 3aKOHOB I'. Menpens (3akoHa
IToptper: I'. Menneins. eauHo00pa3usi TMOPUIOB MEPBOTO
Tabnuibl u cxembl: «IlepBbiii 1 BTOPO | TOKOJICHHS, 3aKOH PaCIICIIIICHUS
3aKOHbI Menaens». MIPU3HAKOB) U OOBIACHSITH X
OobopyaoBanmne: MOJIEIb LUTOJIOTUYECKHE OCHOBBI.

JUISL IEMOHCTPAIUK 3aKOHOB CocTaBnsiTh CXeMbl MOHOTHOPHUIHOTO
eauHOo00pa3usi TMOPUJIOB MEPBOTO CKpEILUBAHUs U peliaTh FTEHETUUECKUE
MTOKOJICHHSI ¥ PacIICIUICHUS MPU3HAKOB; | 3aJ]a4l Ha MOHOTHOPHUIHOE

CBETOBOM MUKPOCKOT, MUKpOIIpenapar: | CKpEUIMBaHUE

«/Ipo3oduay.

IIpakTnueckas padora «M3yuenue

PE3yNbTaTOB MOHOTHOPHUTHOTO

CKpeIIUBaHUsA Y APO30(P B

12.2 | Ananusupyroiiee 1 AHaIM3UpYIOLIEe CKPEUUBAHUE. PackpbiBaTh cojiep)kaHie€ TEPMUHOB U
CKpElIMBaHUE. [IpomMexyTOUHBIN XapakTep MOHATHI: aHATU3UPYIOILIEE
Henonnoe HacnenoBanus. Pacmennenue CKpEILUBAHUE, HETIOJTHOE
JIOMUHUPOBAHUE MPU3HAKOB IIPU HEMOJIHOM JIOMUHUPOBAHKE, KOJOMUHUPOBAHHUE.
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JIOMUHUPOBAHUMU.
JdemMoHcTpauuu

TabnuIlbl U cXeMBbl: « AHATH3UPYIOIIEE
CKpenuBaHue», «HemnosHoe
JIOMAHHPOBAHUE

CocTaBiATh CXeMbI aHAIN3UPYIOIIETO
CKPEILMBAHUSA U pelIaTh FTeHETUUYECKHE
3aJ]auM Ha aHAJIM3HUpPYIOIIee
CKpELIMBaHUE U HEMOJIHOE
JOMHUHUPOBAHUE

12.3 | AuruOpumnHoe JurubpugHoe ckpemBanue. TpeTuit PackpsiBaTh coziepkaHue TEPMUHOB U
CKpEILLUBAHUE 3aK0H MeH ISl — 3aKOH He3aBUCUMOTO | TIOHSTUI: TUTHOPUIHOE CKPEIIMBaHUE,
HACJIEIOBAHUS IIPU3HAKOB. (EeHOTUITUYECKUIN paiuKal.
[uTomornyeckrue OCHOBBI OnuceiBaTh OnbITH ['. MeHaens no
JTUTHOPUTHOTO CKPEITUBAHMUS. M3YyYEHUIO HACJIEIOBAHUs ABYX Map
JlemoHCTpanuu MPU3HAKOB Y TOPOXA MMOCEBHOTO.
IToptper: I'. Mennerns. [TpuBoUTH HOPMYIUPOBKY TPETHETO
Tabnuitel 1 cxembl: « TpeTuit 3aKoH 3akoHa I'. Menpens (3akoHa
Meunnens». HE3aBUCHUMOTO HACJIEOBAaHUS
OO6opynoBanme: MOJENb MIPU3HAKOB) U OOBSICHITH €r0
JUISL IEMOHCTPALIMU 3aKOHA LHUTOJIOTUYECKHE OCHOBBI.
HE3aBUCHUMOTO HACJIEOBAHUS [TpumeHSITh MATEMATUYECKUIN PACUET C
IIPU3HAKOB; CBETOBOM MUKPOCKOIT, MOMOIIIBIO (PEHOTUITMYECKOTO paiuKalia
MuKpornpenapar «Jpo3odumay. Y METOJ1a IEPEMHOKEHUS BEPOATHOCTEN
IIpakTuyeckasi padora BapUAHTOB PACHICIIJICHUS ITPU3HAKOB Y
«3yuenue pe3ysabpTaToB MOTOMKOB TI0 (DEHOTHUITY ¥ TEHOTHTY.
JTUTUOPUIHOTO CKPEIIUBAHUS CocTaBisiTh CXeMBI TUTHOPUIHOTO
y 1p030huUITbDY CKpEIIMBAHUA U PEIIATh FTEHETUYECKUE
3a/1ayu Ha TUTHOPUHOE CKPEIMBAHUEC
12.4 | CuenenHoe CuenuieHHOE HacIeOBaHUE NPU3HAKOB. | PackphIBaTh COllepKaHUE TEPMUHOB U
HACJIEI0BAHUE Pabotsl T. Moprauna. CuernyieHtoe MOHATHI: CUEIUICHHOE HACJIEA0BaHuUE,
MIPU3HAKOB. HACJIEIOBAHHUE T€HOB, HAPYLICHHUE HAPYLICHUS CLETUJIEHUS TEHOB,
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12.5

XpoMOCOMHas TEOpus
HACJIEICTBEHHOCTH
['eneTuka noia

CLEIUICHHS MEXAY T€HaAMHU.
XpoMOCOMHas TEOpUs
HACJIEICTBEHHOCTH.
JleMoOHCTpaLuu

IToprpert: T. Mopras.

Tabymib! 1 cxeMbl: «CIeTIeHHOE
HACJIEI0BAHKE IIPU3HAKOB

y IPpO30(OUITBD).

Oob6opynoBanme: MOJICIb

JUISL IEMOHCTPALAN CUEIIIIEHHOTO
HACJICIOBAHUS IPU3HAKOB.
I'enernka nosia. XpoOMOCOMHBIN
MEXaHHU3M ONPEACIICHUS OJIA.
AyTOCOMBI Y MIOJIOBBIE XPOMOCOMBI.
['oMoraMeTHbIN U reTeporaMmeTHbIN
non. ['eHeTnueckas cTpykrypa
NOJIOBBIX XpoMocoM. HacnenoBanue
IIPU3HAKOB, CLIETUICHHBIX C ITOJIOM.
JlemoHCTpanuu

Tabauue! u cxembl: «I'eHeTHKa noiay,
«Kapuotun uenoseka», «Kapuorun
npo30huiiely, «KapruoTun nTUIb

KPOCCUHTOBEp, PEKOMOMHAIUS TEHOB,
TEHETUYECKUE KapThl, MOPTAHUA.
[TpuBoauTH HOPMYITUPOBKHU 3aKOHOB
Moprana (3akoHa CIEIJIEHHOTO
HAacCJIEJOBAHUS T€HOB U 3aKOHA
HapyIICHUS CLETUICHUS MEXIY T€HaAMHU )
1 OOBSACHSTH UX ITUTOJIOTMUYECKUE
OCHOBBI.

IIepeuncisaiTb OCHOBHBIE TIOJIOKEHUS
XPOMOCOMHOUW TEOPUHU
HACJICICTBEHHOCTH.

PemaTte renernueckue 3agauun

Ha CLIEIJIEHHOE HACJIEOBAHNUE T'€HOB U
HApPYLICHUE CUCIUICHUS MEXK 1Yy TeHaMU
PackpsiBaTh copepkaHre TEPMUHOB U
MOHSITUIA: AyTOCOMBI, I10JIOBBIE
XPOMOCOMBI, TOMOTaMETHBIN MOJI,
reTeporaMeTHBIN 0.

OOBSACHITH XPOMOCOMHBIN MEXaHNU3M
ONpEeAEICHUS TI0J1a y OPraHU3MOB.
[TpuBOAMTH MPUMEPHI HACTEAOBAHUS
MIPU3HAKOB, CLIETJIEHHBIX C MOJIOM.
CocCTaBIIITh CXEMbI CKPEIIMBAHUS U
pelIaTh TEHETUYECKHE 3a/1a4M Ha
HACJIEIOBAHUE ITPU3HAKOB, CLECTLICHHBIX
C TIOJIOM.
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[TpuBOIUTH IPUMEPHI TEHETUIECKUX
3a0oJieBaHUi U 1e(hEKTOB

y OPTaHU3MOB, CBSI3aHHBIX C TIOJIOBBIMH
XPOMOCOMaMHU

12.6 | 'enorun Kak
[IEJIOCTHAA CUCTEMA

I'enoTun Kak 1eJI0CTHAs CUCTEMA.
[1neroTponus — MHOKECTBEHHOE
nercTBue rea. MHOKECTBEHHBIN
ajuienu3Mm. B3zaumonencrrue
HeaJJICJIbHBIX T'CHOB.
KomruiemeHTapHOCTB. DNHUCTa3.
[Tomumepust.

['eHeTMUECKUI KOHTPOJIb PA3BUTHS
PAaCTEHUH, )KUBOTHBIX U YEJIOBEKA, a
TaKke PU3N0TOTUUECKUX MPOIECCOB,
MTOBEJICHUS 1 KOTHUTHUBHBIX (DYHKITHH.
['eneTnyeckne MEXaHU3MBbI
CHUMOHOTeHE3a, MCXaHU3MEI
B3aUMOJECUCTBUSA «XO351H — Mapa3uT»
U «XO3SMH — MUKPOOHOMY.
['eHeTnYeCKME ACIEKTHI KOHTPOJISA U
W3MEHEHMS HACJICACTBEHHOM
HH(pOpMAaITUH B ITOKOJICHHUSIX KIIETOK

Y OPraHW3MOB.

JlemoHCTpanuu

TabGnuiel 1 cxeMbl: « MHOKECTBEHHBIHN
ajuIean3My; « B3aumoieicTBIEe reHOBY

PackpsiBaTh copepkaHre TEPMUHOB U
MOHSATHUI: MHOKECTBEHHOE JICHCTBHE
reHa (Tuieiiorponus),
KOMIUIEMEHTAPHOCTh, TIUCTA3,
MTOJIUMEPHS.

Onpenensite GopMbl B3aUMOICHUCTBUS
aJJICJIbHBIX U HEaJICIbHBIX T€HOB.
[IpuBOANTH TPUMEPHI TUIEHOTPOITHOTO
JIEUCTBUS T'€HOB.

Pemath reneTnueckue 3amaun

Ha B3aNMOJICHICTBHE HEAJIEIbHBIX
TeHOB

Hroro 4yacoB o teme
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13 | Tema «3aKOHOMEPHOCTH U3MEHYUBOCTH
13.1 | I3MeHYHBOCTH 1 B3auMopeiicTBue reHOTHIIA U CPEIbl PackpsiBaTh coqep:kaHUE TEPMUHOB U
MPU3HAKOB. Bubl npu popmupoBaHuu HeHoTHNa. MOHSTUHN: U3BMEHUYUBOCTb,
U3MEHUYHUBOCTH N3MeHYrBOCTH TPU3HAKOB. HEHACJIEACTBEHHAs! U3BMEHUYHUBOCTb,
KauecTBeHHBIC U KOTMYECTBEHHBIE HACJIEJICTBEHHAS N3MEHYUBOCTb.
MpU3HAKU. Bubl NI3MEHYHBOCTH: CpaBHUBaTh HEHACJIEICTBEHHYIO
HEHACJIEICTBEHHAs! U HACJIEJICTBEHHAsl. | M3MEHYMBOCTE C HACIICACTBEHHOM.
JleMoHCTpal UM [IpuBOANTH IPUMEPHI KAYECTBECHHBIX U
Tabmauiel u cxeMbl: « Bumbt KOJIMYECTBEHHBIX MTPU3HAKOB
HU3MEHUYUBOCTH. OpTaHU3MOB, TIPOSIBICHUN
OO0opynoBanme: KUBbIE U repOapHbIe | Y OPraHU3MOB HEHACIICICTBEHHOM 1
AK3EMIUISAPHl KOMHATHBIX PAaCTCHUI; HACJIEICTBEHHOM U3MEHYUBOCTH
pucyHku (potorpadum) ;KMBOTHBIX
C pa3IMYHBIMY BUIAMH H3MEHYUBOCTH
13.2 | MoaudukanuoHHas 1 MonudukannonHas 3MEHYUBOCTb. PackpbiBaTh cosiepkaHne TEPMUHOB U
U3MEHYHUBOCTb Ponb cpenst B popMupoBaHumn MOHATUH: MOTU(PUKAITMOHHAS, UITH

MOAU(PUKALMOHHON N3MEHUYUBOCTH.
Hopwma peakuuu nprsHaka.
BapuanvoHHbIi psii M BapualMoHHast
kpuBas (B. Moranucen). CBoiicTBa
MO (UKAITMOHHOM U3MEHUMBOCTH.
JlemoHCTpanuu

TabauIlbl U CXEMBI:
«MomudukarmoHHasi U3BMEHYUBOCTHY.
O0opynoBaHme: XHUBbIEC U repOapHbIC
AK3EMIUISIPbl KOMHATHBIX PACTEHUII;
pucyHkH (pororpadun) KUBOTHBIX

(dbeHoTunMYecKas, U3MEHUYUBOCTb,
BApUAHTA, BApUALIMOHHBIN DS,
BApUAIIMOHHAS KpHUBAas, HOpMa
pEaKIMU ITPU3HAKA,

MoauUKaIUH.

XapaKkTepu3oBaTh CBOMCTBA
MOAU(PUKALIMOHHON U3MEHUNBOCTH.
IToka3bIBaTh pOsIb yCIOBUM BHELIHEN
Cpelbl B pa3BUTUU MOAU(PHUKAITIOHHOM
M3MEHYMBOCTH Y OPTaHU3MOB.
CrtpouTh BaprallMOHHBIE PSAIBI U
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C IpUMepaMH MOIU(PUKATUOHHOM
U3MEHYUBOCTH.

JlaboparopHasi padora
«HccnenoBanre 3aKOHOMEPHOCTEN
MO (PUKAITMOHHON N3MEHYUBOCTH.
[TocTpoenune BapuallMOHHOTO Psifa U
BAPUALMOHHON KPUBOI»

rpaduK KpUBOH HOPMBI PEAKIIUU
MIPU3HAKOB y Pa3JIMYHBIX OPTAHU3MOB

13.3 | 'eHoTHIIMUECKAS ['eHoTHIIMYECKAs N3MEHUYUBOCTb. PackpbiBaTh cojiep:kaHuE TEPMUHOB U
W3MEHYHUBOCTb. CBoiicTBa T€HOTUIIMYECKOM MTOHSTU: KOMOMHATUBHAS
KomOunaTuBHas M3MEHUYMBOCTH. BUABI TEHOTUIIMYECKONW | NU3MEHYMBOCTh, MyTAIHOHHASA
U3MEHUYHUBOCTh M3MCHYNBOCTH: KOMOMHATHUBHAS, HW3MEHYMBOCTh, KOMOMHAIINY, MyTallUH.

MYyTaLlMOHHAs. XapaxkTepu3oBaTh CBOWCTBA
KoMOuHaTnBHAS N3MEHYNBOCTb. FeHOTUIIMYECKON U3MEHUYMBOCTH.
Mei103 1 m0JIOBOM MPOLIECC — OCHOBA OnuceIBaTh MEWO3 U TTOJIOBOM MIPOIIECC
KOMOMHATHBHON N3MEHUYNBOCTH. KaK OCHOBY IPOSIBJICHUS] Y OPraHU3MOB
Poib koMOMHATHBHON N3MEHYUBOCTH KOMOMHATUBHOM M3MCHUYHUBOCTH.

B CO3JIJaHUM T€HETUYECKOTO IToka3pIBaTh HA KOHKPETHBIX MPUMEpax
pazHooOpasus B Ipeeiax 0aHOTO POJIb KOMOMHATUBHON U3MEHYMBOCTH
BHJIA. B CO3JIaHUM T€HETUYECKOTO
JdeMoHcTpanuu pa3zHoOOpasus OPraHU3MOB B IIpeIesiax
Tabaunp! 1 cxembl: «K KomOnHaTHBHAS OJHOI'O BH/A.

W3MEHUYMBOCTBY, «Meno3», CpaBHMBATH FTEHOTUITNYECKYIO
«OMn1010TBOPEHUE M3MEHYUBOCTh C MOAM(UKAITMOHHON

13.4 | MyranuoHHas MyTanmoHHast U3MEHYMBOCTh. BUAbI PackpriBaTh coneprkanrue TEpMUHOB U
M3MEHYUBOCTb. MYyTallMi: T€HHBIE, XPOMOCOMHBIE, MOHSITUI: MyTallul, XPOMOCOMHBIE
3aKOHOMEPHOCTH reHoMmHble. CIIOHTaHHBIC U nepecTpoiiku (adeppaiun),
MYTallHOHHOTO UHAYLIUPOBAHHBIE MyTallUU. SIIepHBIE | TIOJUIUIOWIHS, AaHCYTUIOUIMSI, MyTaHT,
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mpoiiecca.
DNUTEHETUKA

Y LUATOIIa3MaTUYECKUE MyTalUU.
CoMaTtnyeckue v 0JIOBbIE MyTal1H.
[IprunHBI BOSHUKHOBEHHS MyTallUN.
MyTareHsl 1 UX BIASHUE

Ha OpraHu3Mbl. 3aKOHOMEPHOCTH
MYTallMOHHOTO Tpolecca. 3aKOH
TOMOJIOTUYECKUX PAJIOB

B HACJICACTBEHHON N3MEHUYNBOCTH
(H.A. BaBunos). Buesnepnas
WU3MEHYHMBOCTH U HACJIEICTBEHHOCTb.
Inuzenemuxa u 3NUSEHOMUKA,

POJIb dNUSEHEMUYEeCKUX (PaKmopos

8 HACNIe008AHUU U USMEHYUBOCTIU
(henomunuueckux npusHaKos

V Op2aHU3MOS.

JemoHCcTpanuu

IToptpertst: I'. JIe @pus, B. Moranuces,
H. W. BaBunos.

Tabnuiibl u cxeMsbl: «['eHeTHUeCKHe
3a00JIEBAHUS YEIOBEKAY, « BUIbI
MYyTaLHN».

OO0opynoBanme: )K1BbIe U repOapHbIC
AK3EMILISIPbl KOMHATHBIX PACTEHUI;
pucyHku (potorpadum) >KMBOTHBIX
C pa3IM4YHBIMU BUIAAMU
WU3MEHUYUBOCTH.

MyTareHsl.
[IpuBOAUTH MPUMEPHI MyTaALIUH,
BCTPEUAIOIINXCS Y PA3HBIX OPraHU3MOB.
Knaccudummposats myTarnuu

10 pa3HbIM OCHOBAHMUSIM.

Pa3nnuate Ha N1300paxeHusx (cxemax,
Ta0JUIIax ) TCHHbIC MYyTaIlUH,
XPOMOCOMHBIE ITEPECTPONKH PA3HBIX
BHJIOB: JICJICLINH, TYIUIUKAIUY,
TPaHCIOKAIIMU, UHBEPCUU;, TCHOMHbIC
MyTaluu.

CpaBHHBaTBh MEXIy CO00I MyTaIuu
Pa3HBIX BUJIOB.

XapakTepu3oBaTb CBOMCTBA
MyTallMOHHOW U3MEHUHUBOCTH.
Ha3zpiBaTh mpuunHbl MyTaLINi,
BBISIBIIATh MCTOYHUKH (HDaKTOPOB-
MYTareHOB B OKPY’KAIOIIEHN cpee
(KOCBEHHO).

[TpuBoauTH (HOPMYITUPOBKY 3aKOHA
TOMOJIOTHYECKUX PSIOB U
HAaCJIEJICTBEHHON N3MEHUYHBOCTHU

H. 1. BaBuiioBa 1 000CHOBBIBATh €TI0
3HA4YEHUE ISl IPAKTUKHU CEITbCKOTO
X0351CTBA
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IIpakTuyeckas padora
«Mytanuu y 1po30(huis! (Ha TOTOBBIX

MUKpOIpEnaparax)»
HTtoro yacos 1o TeMe 4
14 | Tema «I'eHeTHKA YeJI0BEKA»

14.1 | I'eneTrka yejoBEKA. 1 Kapuotun uenoBeka. MexayHapoanas | PackpeiBaTh cojepikaHue TEPMUHOB U
MeTtob! mporpaMma McCje0BaHus FreHOMa MOHSATUMN: CEKBEHUPOBAHUE, KapTa
MEIUITTHCKOM geoBeka. MeToapl U3y4eHUs TEHETUKH | XPOMOCOMBI, ITPO0OaH 1, HACJIeACTBEHHBIC
TCHETUKU YeJ0BEKa: F€HEaIOTHUECCKU, 00J1e3HM (MOHOTEHHBIE, TTOJUTEHHBIE,

OJIM3HEIOBBIN, ITUTOTCHETHYCCKUH,
MOMYJISIIMOHHO-CTaTUCTUYECKUM,
MOJIEKYJIIPHO-TEHETUYECKHI.
CoBpeMeHHOE OIpeICICHUE TE€HOTUMA!
MOJIHOTEHOMHOE CEKBEHUPOBAHUE,
T€HOTUITUPOBAHUE, B TOM UHCIIC

¢ nomompto I1I[P-ananu3a.
Hacnencrennsle 3a00iieBaHus
YyeJIoBeKa. [ eHHbIe U XpOMOCOMHBIE
0o0se3HH yelioBeKka. bone3snn

C HACJICJICTBEHHOU
MPEIPACTIONIOKEHHOCTHIO. 3HAUECHUE
MEIUILIMHCKON I'eHETUKHU

B IIPEAOTBPAIICHUH U JICUCHUH
IFeHETUYECKHUX 3a00J1€BaHMI YeIOBEKA.
Menuko-reHeTuuecKoe
KOHCYJbTHpOBaHue. CTBOJIOBbIE
kieTku. [IoHsITHE «TeHETUYECKOTO

TE€HHBIE, XPOMOCOMHBIE), MEAUKO-
T€HETUYECKOE KOHCYJIbTUPOBAHMUE,
JIOpOJI0Bast AMArHOCTHKA, aMHUOIICHTES.
[TepeuncnsaTh 0COOEHHOCTH U3YUCHUS
TEHETHKH YEJIOBEKAa U METOIbI
MEIUIIMHCKOW T€HETUKH.
XapakTepu30BaTh METO/Ibl U3YUCHUS
T€HETHKH YeI0BeKa (reHealornueCKUM,
OJIM3HEIOBBINA, ITUTOTCHECTUYECKUH,
MOJIEKYJISIPHO-TEHETUYECKU U,
MOMYJIALIMOHHO-CTATUCTUYECKUI ).
OnmceIBaTh 11EJM, 3a7a491 1
JOCTUKEHHUS MEXTYHAPOTHOM
nporpaMMbl «I'€HOM YeI0BeKay.
Pa3znnuathk Ha M300pakeHUAX (CXxemax,
TabNMIax) KapThl XPOMOCOM
(renetnueckue, GU3NUIECKUE,
CHUKBEHCOBBIE).
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rpy3a». DTUYECKUE aCIIEKThI
UCCIIEJOBaHUM B 00J1aCTH
penaKTUPOBaHUA T€HOMA U CTBOJIOBBIX
KIICTOK.

['enernyeckue hakTOPbI HOBBIIIICHHON
qyBCTBUTEJIBHOCTH YEJIOBEKA

K (pU3M4ECKOMY U XUMHUECKOMY
3arpsiI3HEHHUIO OKPYXKAIOLIEH Cpeibl.
['eneTnuecKas MpeapacIoIOKEHHOCTh
YeJIOBEKA K MTATOJIOTUSIM.
JleMoOHCTpaLun

Tabaunwe! u cxeMsl: «Kapuorun
4enoBeka», «MeToapl n3ydeHus
TeHETHKH YelloBeKay, «[ eHeTnueckue
3a00JIeBaHUs YETIOBEKAY.
IIpakTuyeckas padora
«CoCTaBIICHHE U aHATIN3 POAOCIOBHO

OnuchIBaTh METOJIbI COBPEMEHHOTO
OTIpeICJICHHS TEHOTHUIIA OpTaHU3Ma:
MTOJTHOTEHOMHOE CEKBEHUPOBaHUE,
T€HOTUIIMPOBAHUE, B TOM UHUCIIC

¢ nomoieto I1I[P-ananu3a.
XapakTepu30oBaTh HACJICACTBEHHbIC
3a00JIEBaHMS YEIOBEKA U 3a00JICBaHUS
C HACJICJICTBEHHOM
MPEPaCIIONOKEHHOCTBIO.
CpaBHMBATh T€HHbBIC, XPOMOCOMHBIE
00JIe3HHU YelloBeKa U 00JIC3HA

C HACJICJICTBEHHOM
MPEAPACTIOIO0KEHHOCTBIO.
YcraHaBiuBaTh B3aUMOCBSI3b MEXKY
HacJIEACTBEHHBIMHU 32001€BaHUSIMHA

YeJI0OBEKA U UX TEHETUYECKOI OCHOBOM.

OO0OCHOBBIBATH 3HAYECHUE MEIUKO-
T€HETUYECKOTO KOHCYJIbTUPOBAHUS
B MPEJAOTBPALICHUH U JICYEHUN
HACJIEACTBEHHBIX 3a00JI€BaHUU
yeJioBeKa

Hroro yacos no teme 1
15 | Tema «Cesiekuusi OpraHu3MoOB»
15.1 | OcHOBHBIE MOHSATHS 1 JloMecTukanus u CeneKIusl. PackpriBaTh coepkaHne OCHOBHBIX

CCIICKIINHN

3apoKIECHUE CEIIEKIUU U
JIOMECTUKALUN. Y YEHUE
H.W. BaBunosa o LlenTpax

MMOHSATUM: CEJIEKIUS, IOMECTUKAIIHS,
MPUMUTUBHAS CETIEKIINSI,
KOMOWHATUBHAS CEJIEKIIUS, COPT,
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IIPOUCXO0XKJIEHHUS U MHOT000pa3us

KyJIbTYPHBIX pacTeHuid. Poib cenexiumn
B CO3/IJaHUU COPTOB PACTEHUM U MOPOJT

*KUBOTHBIX. COPT, MOPOJIa, IITAMM.
3aKOH TOMOJIOTHYECKHUX PSIOB

B HACJICJICTBEHHOW U3MEHUYNBOCTH
H.N. BaBuioBa, ero 3HaucHue

JUISL CETIEKITMOHHOM paOOoTHI.
JlemoHCTpanuu

[Toptpersl: H. M. BaBunos,

N. B. Muuypumn, I'. JI. Kapneuenko,
I1. I1. JIykbsinenko, b. JI. Acraypos.
Tabnuiel u cxembl: «LleHTpHI
MIPOUCXOXKICHUS U MHOTO00pa3us
KYJBTYPHBIX PACTCHHI», «3aKOH
TOMOJIOTUYECKHX PSJIOB

B HACJIEICTBEHHON U3MEHYUBOCTI.
JlaGoparopnas padora
«M3y4yeHune copToB KyJIbTYPHBIX
pacTeHU U MOPOJ JOMAIITHUX
YKUBOTHBIX)

OpoJa, LITAMM.
IlepeunciATb OCHOBHBIE 3TAIIbI
Pa3BUTHS CEJEKIMH KaK Ipolecca u
HayKH.

XapakTepu30oBaTh COAEPIKAHUE YUEHUS
H. W. BaBunosa o LlenTpax
MIPOUCXO0KJICHHUSI © MHOT000pa3us
KyJIbTYPHBIX PACTEHUH.

IToka3biBaTh LIEHTpBI TPOUCXOKICHUS U
MHOT000pa3usi KyJIbTYPHBIX PACTEHUN U
L{eHTpBI TOMECTUKALIMH JOMAIIHUX
’KUBOTHBIX Ha KapTe MUPA, CBSI3bIBATH
UX MECTOIIOJIOKEHUE C OYaraMu
BO3HMKHOBEHUS JPEBHENIINX
[ABWJIN3AIINN.

CpaBHHBATh COPT, MOPOJY, IITAMM

C BUAAMU-POIUYAMH.

OO00CHOBBIBATH 3HAUEHUE 3aKOHA
TOMOJIOTUYECKUX PSIJIOB B
HACJIEICTBEHHOW N3MEHYMBOCTH

H. . BaBunosa 11 ceJeKIIMOHHOMN
paboTHI.

OnuceIBaTh NEPCHIEKTUBBI
JOMECTHKAIIMU U CO3JaHUE HOBBIX
COPTOB KYJIbTYPHBIX PACTEHHI, TOPOJT
JOMAIIHUX YKUBOTHBIX U IITAMMOB
MUKPOOPTIaHU3MOB
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15.2

Metoasl
CEJICKIIMOHHOM
pabotsl. CoxpaHeHue,
M3y4YEeHUE U
HCIIOJIb30BAHHE
T€HETHYECKUX

pecypcoB

MeTobI CeNeKIIMOHHOM PabOTHI.
HckyccTBeHHBIM 0TOOP: MAacCCOBBIH U
WHJMBUAYAJbHBIA. DTaIbI
KOMOWHAITMOHHOM CETICKITHH.
HcnbiTanne Npou3BOAUTENEH

1o noToMcTBY. OTOOp MO reHOTHUITY

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

¢ moMolipbto aHanuza JJTHK.

W cKyCCTBEHHBIN MyTareHe3 Kak METO/T
CEJIEKIIMOHHOM pabOTHI.
PagmanoHHBIN 1 XUMWYECKHUHI
MyTareHe3 Kak ICTOYHUK MYTalui

Yy KyJIbTYpPHBIX ()OPM OpPTraHU3MOB.
Hcnonb30BaHHE TEHOMHOIO
pEOAKTUPOBAHUS U METOJIOB
pexoMOuHanTHBIX JJHK 11 nonyuenus
MCXOJITHOTO MaTepualia Jyisi CEJIEKIUH.
[Toyuyenue nONMUILIOUIOB.
BuayTpuBugoBas ruopuan3aims.
biM3KkopoACTBEHHOE CKPENIUBAHMUE,
i nHOpuauHT. HeponctBenHoe
CKpeIllMBaHue, WU ayTOPUJIUHT.
I'eTepo3uc u ero NpUYUHSL.
Hcnons3oBaHue rereposnca

B cenekunu. OtnanéHHas
rubpuauzanus. [Ipeogonenue

PackpeiBath conepkaHue TEPMUHOB U
MOHSTUN: UCKYCCTBEHHBIN 0TOOD,
IPOU3BOJIUTEIH, IKCTEPHED,
OJIM3KOPOJICTBEHHOE CKPEIIMBaHUE, WIH
UHOPUIUHT, HEPOJICTBEHHOE
CKpeNIMBaHue, UJIU ayTOPUIUHT, YUCTAS
JIMHUSL, T€TepO3UC (THOpUAHAS CUJia),
T€HOMHOE PEIaKTUPOBAHHUE,
HCKYCCTBEHHBIN MyTareHes, pakTophbl-
MyTareHsbl, MOJUILTOUAbL, OTAANEHHAS
rudpuIU3aInsi, CCKBEHUPOBaHUE.
XapaxkTepu3oBaTh OCHOBHbBIE METO/IbI
CEJIEKIINU PACTEHUN U KUBOTHBIX:
HCKYCCTBEHHBI OTOOD U
rHOPUIU3AITHIO.

CpaBHUBATH MacCOBBI UCKYCCTBEHHBIN
0TOOp C UHAUBUYAIHLHBIM, TOKA3bIBATh
YX 3HAYCHHE JJIS CEJIEKIUN
KYJBTYPHBIX PACTCHHUMN U TOMAIITHUX
KUBOTHBIX.

[IpuBOIUTH KOHKPETHBIE MPUMEPHI
OTaNEHHON THOPUTU3AIINH B CEJICKITHH.
OnuceiBath onbIT ['. J[. Kaprieuenko

10 TIPEOJI0JECHUIO OECTLIONUS
MEXBHJIOBBIX THOPUIOB.

PaznuyaTh Ha M300paKeHUAX (CXeMax,
Ta0JUIax) Y OTJAEIbHBIX
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Oecruroaus MEXBUIOBBIX THOPHUIOB.
JloCTHXKEHUS CEEKINU PACTEHUMN U
XKUBOTHBIX. «3€1EHAs PeBOIIOYUAN.
CoxpaHeHue 1 U3y4YeHHE TeHETUYECKHUX
PECYPCOB KYJIbTYPHBIX PACTCHUHN U UX
JTAKWAX POAUYEHN JUISl CO3AaHUS HOBBIX
COpPTOB ¥ THOPHUIOB
CEIIbCKOXO3SMCTBEHHBIX KYJIBTYD.
H3yuenue, coxpanenue u ynpaeierue
2eHeMUYeCKUMU Pecypcamu
CeNbCKOXO3AUCHBEHHBIX U
NPOMBICIOBLIX HCUBOMHBIX 8 YEISX
VAVUULCHUSL CYUJCMBYIOWUX U CO30AHUS
HOBbIX NOPOO, TUHUL U KPOCCOB8, 8 MOM
yucie ¢ NpuMeHeHuem Co8peMeHHbIX
Memo008 HaAYHUHBIX UCCTe008AHUIL,
nepeoosuvlx uoell U NepCneKmu8HbLX
MEeXHON02UIL.

JlemoHCTpauuu

IToptpetsr: H. 1. BaBuiios,

N. B. Muuypum, I'. JI. Kapnieuenko,

H. bopnoyr, . K. benses.

Tabauibe! U cXeMbl: «MeToabl
cenekumny, «Ornanéunas
rudbpuan3anusy, « MyrareHes.
JlabopaTtopHas paGora

«/3yueHue MeToI0B CENEKIUU

MPEJICTABUTENIEN KOHKPETHOIO COPTA U
MOPOJABI XO35IMCTBEHHO IICHHBIE
MPU3HAKHU, HEOOXOIUMbIC YETIOBEKY.
XapakTepu30BaTh POJIb CEJICKIIUN

B 00€CIIeUCHHUH TTPOI0BOJILCTBEHHOMN
0€e30MacCHOCTH YEJIOBEUYECTBA.
[IpuBOINTE KOHKPETHBIE IPUMEPHI
JTOCTUKECHUH CEJICKIINU KYJIbTYPHBIX
pacTeHUN U TIOMAITHUX KUBOTHBIX

B Poccun
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PaCTECHUIN

IIpakTHyeckasi pabora
«IIpuBrBKa pacTeHUID.
IKceKypceust «OCHOBHBIE METObI U
JOCTUKEHUS CEJIEKIIMU PACTEHUU 1
’KUBOTHBIX (Ha CEJIEKIIMOHHYIO
CTaHIUIO, TUIEMEHHYIO epMmy,
COPTOMUCHBITATEIbHBIN YYACTOK,

B TEIUIMYHOE XO35ICTBO,

B J1JaOOPaTOPHIO arpOyHUBEPCUTETA WU
HAy4HOI'O LIEHTPA)»

Nroro vyacos no teme 2
16 | Tema «bHOTEXHOJIOTHS M CHHTETHYECKAS OHOJIOTHSD»
16.1 | buoTexHOIOTHS KaK 1 OOBEKTHI, UCMIOJIE3YEMBIC PackpbIiBaTh cojiepKaHUE TEPMUHOB U

HayKa U OTPacib
TIPOM3BO/ICTBA

B OMOTEXHOJIOTUH, — KJIETOUHBIE U
TKaHEBbIE KYJbTYPHI,
MHUKPOOPTaHU3MBbI, KX XapaKTEPUCTHUKA.
TpaaumonHast OMOTEXHOJIOTHS:
xjie00neYeHue, MoayueHue
KHCJIOMOJIOYHBIX MPOAYKTOB,
BUHOJENHNE. MUKPOOHOIOTUYECKHIA
cuHTe3. OOBEKTHI
MUKPOOUOJOTUUECKUX TEXHOJOTHIA.
[IpousBoACTBO O€NiKa, AMUHOKHUCIIOT U
BUTAMHHOB.

JdemMoHcTpanuu

Tabmmibl u cxembr: «Mcnons3oBanne

MOHSITHIA: OMOTEXHOJIOTHS,
TpaJUIIMOHHAS OMOTEXHOJIOTHS,
MHUKPOOHOJIOTUUECKUI CUHTE3,
MHUKPOOHOJIOTHYECKAs TEXHOJIOTHSI.
[TepeunciiaTh HapaBICHUS
OMOTEXHOJIOTHH, IICJIH U 3a/1a4H,
CTOSIIUE TIepe]] OMOTEXHOJIOTUEH.
XapakTepu3oBaTh OOBbEKTHI,
UCIIOJIb3YEMbIC B OMOTEXHOIOTHH, —
KJICTOYHBIC U TKAHEBBIC KYJIBTYPHI,
MUKPOOPTaHU3MBI.

OnuceIBaTh OCHOBHEIE METO/IBI
TPaIUIIMOHHON OMOTEXHOJIOTHUH U
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MHUKPOOPraHU3MOB B IPOMBIIIJIEHHOM
IIPOU3BO/ICTBE.

JlaboparopHasi padora

«M3yueHne 00bEKTOB
OMOTEXHOJIOTHI.

IIpakTuyeckas padora
«ITomyuyeHne MOJIOYHOKHCIIBIX
IIPOYKTOBY.

JKckypeus «bruorexnomorus —
Ba)KHEWIIAs MPOU3BOAUTENbHAS CUJla
COBPEMEHHOCTH

(Ha OMOTEXHOJIOTUYECKOE
MIPOU3BO/JICTBO)»

JTOCTHKCHUSI MUKPOOHUOIOTHICCKOM
TEXHOJIOTUH.

OO00CHOBBIBATEL 3HAUEHUE
OMOTEXHOJIOTUH

JUISL CEJIbCKOXO03SIMCTBEHHOT'O
MIPOM3BO/JICTBA

16.2

OcHOBHBIC
HaIpABJICHUS
CUHTETHUYCCKOMN
OHoJIOTHNH

Co3aHne TeXHOJIOTHH U
WHCTPYMEHTOB LIEJIEHAIIPABICHHOTO
WU3MEHEHMS U KOHCTPYUPOBAHUSA
T€HOMOB C LEJIBIO TIOJIYYEHUS
OpPraHW3MOB U X KOMIIOHEHTOB,
COJZIEpIKalllMX HE BCTPEYAIOLINECS

B MIPUPOJIe OMOCUHTETUYECKUE MY TH.
Kinerounas naxxenepus. Meroasl
KYJIBTYPBI KJIETOK U TKAHEU PACTEHUU U
#uBOTHBIX. Kprobanku. Comarnueckas
ruOpuaAn3alMs U COMAaTUYECKUN
sambpuorenes. Mcnons3oBanue
ranyIOUIOB B CEJIEKIUU PACTCHUM.
Ionyuenue MOHOKIIOHAILHBIX AHMUMEIL.

PackppIBath conepkaHie TEPMUHOB U
MTOHATHUH: KJIETOYHASI HH)KCHEPHS,
KJICTOYHAsT TEXHOJIOTHS, METO/I
KYJIbTYPhI KJICTOK M TKaHEH,
TOTHUIIOTEHTHOCTD, ITFOPUIIOTEHTHOCTD,
CTBOJIOBBIE KJIETKH, MUKPOKIIOHAIBHOE
Pa3MHOXKEHUE PACTCHHM, COMaTHYECKas
TUOPHIM3ALINS, TaILUIOU b, THOPUIOMBI,
MOHOKJIOHAJIBHBIE U MOJIMKJIOHAJIBHBIE
aHTHTEJIa, METOJT TPAHCIUIAHTAIUH SIIEp,
KJIIOHHPOBaHHE.

XapaxkTepu3oBaTb OCHOBHBIE
HaIlpaBJICHUS CHHTETUYCCKON
OHOJIOTHUH.

97




denepanbHas padouas nporpamma | buomorus. 10-11 xiaccer (yriyOnEéHHBIH YPOBEHB)

Hcnonvsosanue MOHOKIOHATbHBIX U
NOJUKTIOHAIbHBIX aHmMumen

6 meouyune. ICKyCCTBEHHOE
OIUIOOTBOPEHHUE. PEKOHCTpYKIMSA
AWLEKIIETOK U KJIOHUPOBaHUE
YKUBOTHBIX. MeTO | TpaHCILIIaHTalluU
A5ep KIETOK. Texnonocuu
0300pOBIeHUS, KVTbMUBUPOBAHUS U
MUKPOKAOHANLHO20 PAZMHOINCEHUS
CeNbCKOXO3AUCEEHHBIX KYAbMYP.
JlemoHCTpanuu

Tabaubt 1 cxembl: «KiteTounast
WHKEHEPUS»

OnuceIBaTh Ha KOHKPETHBIX MpUMeEpax
METO/IbI KJIETOYHON MHKEHEPUHU.
[TpuBOAUTH IPUMEPHI UCTIOJIB30BAHUS
MOHOKJIOHAJIBbHBIX U MOJIUKJIOHAIBHBIX
aHTHUTEN B MEIHUIIMHE.

O1neHUBAaTH 3HAYCHUE CHHTETHYECKOM
OMOJIOTHH JJISI CEIBbCKOTO XO3SIMCTBA U
MEIUIHBI

16.3

XpOMOCOMHas U
reHHas UHXKEHepUs

XpOMOCOMHAasI M TCHHAsI UHKEHEPUSL.
HckyccTBEHHBIN CUHTE3 T€HA U
KOHCTPYUPOBAHUE PEKOMOMHAHTHBIX
JHK. Cozoanue mpanceennolx
opzanuzmos. JIoCTUxKEeHUs u
[IEPCIEKTUBBI XPOMOCOMHOM U TEHHOU
WHXCHEPUH. DKOJIOTUYECKUE U
ATUYECKHUE MPOOJIEMbI TeHHOM
VH)XCHEPUH.

JlemoHCTpanuu

Tabuuiibl u cxeMbl: «['eHHast
VMHKEHEPUS»

PackpbiBaTh copepkaHue TEPMUHOB U
MOHSITUI: TeHHAs] HHXKEHEPUs,
PECTPUKLMOHHBIE SHIOHYKJIECA3bI
(pecTpukTasbl), IUNKUE KOHIBI,
IIJIa3MHU/JIbl, PECTPUKIINSL, IATUPOBAHUE,
TpaHchopmalys, CKpUHUHT,
TpaHCTeHHbIE (TEHETUYECKH
MOU(PULIIPOBAHHBIE) OPTAHU3MBI.
OnuceIBaTh METOABI PEMTPOTYKTUBHOTO
Y TEPANEBTUYECKOT0 KJIOHUPOBAHHUS,
KJIETOYHBIE TEXHOJIOTHH U CIIOCOObI
TeHETUYECKON MH)KEHEPHUU.
XapakTepru30BaTh JOCTUKEHUS TEHHON
WH)KEHEPUU.
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O1eHnBaThH YKOJIOTHYECKUE U
ATUYCCKHUE MPOOJIEMbI KIOHUPOBAHUS U
CO37[aHMs TPAHCTEHHBIX OPTaHU3MOB,
MIEPCIICKTUBBI Pa3BUTHS XPOMOCOMHOM
Y TCHHOW WHXCHEPUHU

16.4

MeguiHCcKre
OMOTEXHOJIOT U

MenunuHCKre OMOTEXHOIOTHH.
Ilocmeenomuas yugpposas
meouyuna. II[P-ouacnocmuxa.
Memabonomuwlil ananus,
2CHOYEHMPUYECKULL AHAU3
npomeoma 4enosexa Ojisi OYeHKU
COCMOSIHUSL €20 300PO0BbSI.
Hcnonvzosanue cmeosiogulx Kiemox.
Tapeemnas mepanus paka.
3D-buounoicenepus ons pazpabomru
DYyHOAMEHMATILHBIX OCHOB
MeOUYUHCKUX MEXHON02UL, CO30AHUSL
KOMNJIEKCHbIX MKAHeU couemaHuem
MexXHOI02ULl MPEXMEPHO2O
ouonpunmunea u cxaggonounea
0715 peuteHust 3a0a4

NePCOHANUIUP OBAHHOU MEOUYUHDL.
Co3z0anue 6eKMOPHBIX BAKYUH C YeTbIO
obecneyeruss KOMOUHUPOBAHHOU
3auwumol om 6030youmeneti OPBU,
YCMAaHOB8IeHUe MOAEKYISAPHbIX
MEXaHu3Mo8 QYHKYUOHUPOBAHUS

PackpbIBaTh cosiepkaHrE TEPMUHOB U
MOHATUI: MEIULIUHCKAS
OMOTEXHOIOTHS, METaO0OJIOMHBIN
aHaJIN3, FTCHOLICHTPUYECKNI aHAIIN3,
MEPCOHAIM3UPOBAHHAS MEIULIMHA,
pereHepaTuBHAsI MEIULIMHA.
XapakTepru3oBaTh METOIbI
MeTa00JIOMHOTO ¥ T€HOLEHTPUYECKOTO
aHaJIM3a; UCIIOJIb30BAHUE CTBOJIOBBIX
kieToK; [IIIP-auarnocTuky; TapreTHyro
TEpanuIo paka
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PHK-cooepaicawux eupycos,
8bI3b18AIOWUX 0COOO0 ONACHbIe
3a60/1e6aHUSA YENIOBEKA U HCUBOMHBIX

HToro yacoB 1o Teme 4
PesepBHOE Bpems 0
OBUIEE KOJIMYECTBO 68
YACOB I1O ITPOI'PAMME
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11 KJIACC

HaumenoBanue

Ne KommuaectBo OCHOBHBIE BU/IBI 1€ATEILHOCTH
pa3liesioB U TeM [IporpammHoOe copepraHue

/1 4acoB o0ydJaronmxcs

y4eOHOro rpeamMera
1 Tema «3aposkaeHue u pa3BUTHE YBOJTIONMOHHBIX MIPEACTABJICHUI B OMOJIOTHM»
1.1 | DBomrormoHHaA 1 OBomtormonHas Teopus Y. /lapBuna. PackpwiBaTh cojiepkaHue TEPMUHOB U

teopus Y. JlapBuHa

[Ipennockuiku BO3HUKHOBEHUS
napBuHu3Ma. JKU3Hb U Hay4YHast
nesarenpHocTs Y. JlapBuHa.
JdemoHcTpauuu

[Toptpersl: Apuctorens, K. JInnueu,
K. b. Jlamapk, 3. XK. Cent-Unep,

K. KroBbe, Y. [JapBuH.

Tabauipl 1 cxembl: «CHCTEMa )KUBOU
npupoas (o K. JIunuero)y,
«JlecTHUIIA )KUBBIX CYILIECTB

(mo Jlamapky)», «MexaHu3m
dhopMupoBaHUs TPUCTTOCOOTICHUIA

Yy PAaCTEHUM U KUBOTHBIX

(mo Jlamapky)», «Kapra-cxema
MapuipyTa myremectsus U. JlapsuHay,
«Haxonxu Y. JlapBuna»

MOHATHI: KPEalMOHU3M, BH/I,
cucTeMaTuka, OMHapHas HOMEHKJIaTypa,
HMCKYCCTBEHHAsl CUCTEMA
KJIacCU(PUKAMKA OPTaHU3MOB,
HUCTOPUYECKHUI METO, JAPBUHU3M.
XapakTepu30BaTh B3IJIs1bI
Apucrorens, OMienokia, Jlykpeuus
Kapa, JIx. Pes Ha pa3Butue KuBou
MIPUPOIBI.

OuenuBath Bkiag K. Jlunnes

B pa3BUTHE OUOJIOTHH.

CpaBHUBATH B3IJIsA1bI HA BUJT U
sposironuto K. Jlunnes, XK. b. Jlamapka
u Y. JlapBuHa.

Kputnuecku oneHnBaTh
KpEaIMOHUCTCKUE B3IJISIIbI HA dKUBYIO
MIPUPOLY.

[TepeuncnsaTh KyJabTypHO-UCTOPUUYECKHE
1 €CTECTBEHHO-HAYYHbIE MPEANOCHUIKA
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IIOSIBJICHUS SBOJIIOLIMOHHOM TEOpUN

Y. /lapBuHna.

OnuceIBaTh poJib HCTOPHUYECKOTO
METO/1a.

N3narats CylHOCTH HBOTIOLIMOHHON
teopuu Y. [lapBuHa.

Ha3biBaTh OCHOBHBIE (PaKThl OHMOTpapuu
Y. JlapBuHa ¥ 3Tansl CO34aHus UM
ABOJIIOLIMOHHOW TEOPUU

1.2

JIBroKyIye CUIIbl
HBOJIIOLIMY BUIOB
no Y. JlapBuny

JIBMOKyIIME CUJIbI 3BOJIIOLUU BUIOB
no Y. JlapuHy (BbICOKast
MHTEHCUBHOCTb Pa3MHOKECHHUSI
OpraHU3MOB, HACJIEJICTBEHHAS
U3MEHYHUBOCTh, OOphOa

3a CyLIECTBOBAHUE, ECTECTBCHHBIN U
HCKYCCTBEHHBINH 0TOOD).
JdemoHcTpauuu

[Toptper: Y. JlapBuH.

Tabnauub! u cxembl: «Dopmbl OOPHOBI
3a cyuiecTBoBaHue», «Ilopoasl
roiy0eit», «MHoroobpaszue
KYJIbTYPHBIX (DOPM KaIryCThI»,
«ITopobl JOMAIIHUX KUBOTHBIX,
«Cxema o0pa3oBaHUs HOBBIX BUJIOB
(mo Y. HapBuny)», «Cxema
COOTHOIICHUS IBMXKYIIUX CHJT
HBOJIFOLIUI

PackppIBaTh copepkaHue TEPMUHOB H
MOHSITUH: HACJIEICTBEHHOCTb,
W3MEHYMBOCTD, HCKYCCTBEHHBIN OTOOD,
O0opb0a 3a CylllecTBOBaHUE,
€CTECTBEHHBIN 0TOOD.

N3naraTh CylmHOCTh YYCHUS

Y. JlapBuHa 00 HCKYCCTBEHHOM OTOOpE.
XapakTepu3oBaTh JIBIXKYIIUE CHITBI
HBOJTIOIIMHU BUJIOB 110 [lapBuny.
[IpuMeHsATh 3HaHUSI O ABMKYIIUX CHTIAX
ABOJTIOIMHU BUOB 10 [lapBuny

JU1s1 OOBSICHEHUSI MHOTOOOpa3usl BUJIOB,
MOPOJI AOMAIITHUX KUBOTHBIX U COPTOB
KYJIbTYPHBIX paCTCHUH
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1.3 | ®opmupoBanue 1 OdopmieHre CHHTETUYECKON TEOpUU PackpsIBaTh coziepkaHuE TEPMUHOB U
CUHTETUYECKON spommonuu (CTD). HelitpanbHas ITOHATHN: TAPBUHU3M, MyTalluH,
TEOPHUH IBOJIFOLIMH Teopus 3BOJIIOIMHN. CoBpeMeHHas MYTaLMOHHBIN IIPOLIECC.

HBOJIIOLIMOHHAsS! OUOJIOTHSL. OOBICHATH MPUUMHBI KPU3HCA
3Hau€HHE 3BOJIOLIMOHHON TEOpUn JapBUHU3MA.
B (P OPMHUPOBAHUH €CTECTBEHHO- OO00CHOBBIBaTh 3aKOHOMEPHOCTh
Hay4YHOU KapTUHBI MHpA. TpaHcpopMalu JapBUHU3MA
JleMoHCTpauuu B CHHTETHUYECKYIO TEOPHUIO IBOJIIOIIUU
[Moptpers: C. C. UeTBepUKOB, (CTD).
W. 1. HImanbrayses, Jbx. Xonneis, N3narate ocHOBHBIE noJ10keHust CTO.
. K. benses. Ouenusars Bkian . Jle ®pusa,
Tabnuibl U cxembl: «OCHOBHBIE C. C. YerBepukona,
MOJIOKEHHUSI CHHTETUUECKOM TEOPUU N. N. llImaneraysena, /1. K. bensesa
SBOJIIOLIN B (popmupoBanue CTD.
Ouenusars 3HaueHune CTO
B (DOPMUPOBAHUM COBPEMEHHOMN
€CTECTBEHHO-HAYYHOU KAPTUHBI MUPA
Nroro yacos no teme 4
2 | Tema « MuUKpPO3BOIIOLNS U €€ Pe3yabTaThbD)

2.1 | Dransl 3 [Tonynsuus kak 3yieMeHTapHas PackpriBaTh conep:kaHue TEPMUHOB U
HBOJIFOLIMOHHOTO eauHuLa 3BoJirolr. CoBpeMEHHbIE MOHATUI: MUKPOBOJIFOLMS,
nporecca: METO/Ibl OLICHKU T€HETHYECKOTO MaKpO3BOJIFOLMS, MyTalllH, MOIYJISILHS,
MHUKPO3BOJIIOLUS U pa3zHo00pa3us U CTPYKTYPbI KOMOMHAIIUK T€HOB, TeHO(POH]I,
MaKpO3BOJIIOLHS. nonynsauuid. U3smenenne renodonaa AJIEMEHTAPHOE SBOTIOLMOHHOE SIBJICHUE.
[Homynsauns — HOMYJISALUN KAaK JIEMEHTAPHOE XapakTepu30BaTh MUKPOIBOJIIOLIMIO KAK
AJIEMEHTapHAs ABOJIFOLIMOHHOE SBJICHHE. 3aKOH ATal NOSIBICHUS NPUCIIOCOOIEHUN U

CAHNHHUIIA 3BOJJIIOINHA

ITCHCTUYCCKOI'O paABHOBCCHS

BUI000pa30BaHUA.
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JIx. Xapau, B. BaitnGepra.
JdeMoHcTpauuu

Tabsuubl 1 cxeMbl: «MyTauroHHas
U3MEHYUBOCTHY, «llonmydainonHas
CTPYKTypa Buaa», «Cxema MposiBICHUS
3akoHa Xapau—BaitnGepray.
JlabopaTropnasi padora

«BpIsBIIEHNE N3BMEHUYMBOCTH Y 0CO0€EH
OJIHOTO BUJIa»

XapakTepu30BaTh NOIMYJISIIUIO KaK
AIIEMEHTAPHYIO €MHUILY YBOJIOLINH.
[lepeuncnaTs NpU3HAKU UACATBHON
HOIYJISIIUY U OOBSACHATH YCIOBHS
BBIIIOJIHEHUS 3aKOHA Xapau—
Baitn6epra.

[IpuMeHATh UMEOIINECS 3HAHUS

11 OOBSICHEHUSI IPUYUH U3MEHYMBOCTH
y oco0ei 0JJHOTO BUAA

2.2

DneMeHTapHbIe
(haKTOpBI SBOJIOIIUU

DneMeHTapHble PaKTOpbl (ABUKYILINE
CHUJIBI) IBOJIIOIIMH. MyTaIrlmoOHHBIN
npornecc. KomOunaTuBHas
M3MEHYMBOCTb. [Ipeiid renos —
Clly4yaliHble HEHAPABJICHHBIE
W3MEHEHHS 4acTOT aJIenen

B nonyJsinusax. DpQext ocHoBaTENS.
Apgexm 6ymwviiouHo20 copviuKa.
CHudiceHue 2enemuyecko2o
PA3HO00pa3UA: NPUYUHBL U CLeOCTBUSL.
IIpossnenue saghgpexma opeiigha cernos
8 OONLUUX U MANBIX NONYTAYUSX.
Murpauuu. M3onsuus nomyisuui:
reorpaduyeckas (IpoCTpaHCTBEHHA),
Ouosiornyeckast (penpoayKTUBHAs).
JeMoHcTpanun

Ioptpertsi: C. C. YeTBepuUKOB,

3. Maiip.

PackpriBath conepkaHue TEPMUHOB U
MOHSATUN: MyTallMOHHBIN IIPOLIECC,
KOMOMHATUBHASI U3MEHYUBOCTb,
MOMYJISIITUOHHBIE BOJIHBI, Ipeii( reHoB,
MUTPALIH, U30JISIIUA, TeorpaduiecKkas
(TIpocTpaHCTBEHHAs ) U30JISIIIUS,
ounonoruyeckas (penpoyKTUBHAS)
m3oJsus, 3p ekt ocHoBaTens, dP ekt
OYTBUIOYHOTO rOPJIBIIIKA.
XapaxkTepu3oBaTh AIEMEHTAPHBIE
(akTOpPBI (IBHKYIIHE CUIIbI) SBOJIOLUU.
OuenuBatb Bkaag C. C. UeTBepukona,
3. Maiipa B pa3BUTHE 3BOJIFOLIUOHHOTO
YYCHHUSI.

OOBSACHITH IPUYUHBI HEHANPABICHHOTO
JNEVCTBUSA YJIEMEHTAPHBIX
ABOJIIOIMOHHBIX (PaKTOPOB.

[IpuMeHsTh UMEIOIITUECS 3HAHUS
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Tabsauibl U cXembl: «JIBHKyLIUE CHITBI
IBOJIIOIUNY, « DKOJOTrH4YecKast
V30U TIOMYJISILIUKA CEBAHCKOM
bopenny, «['eorpadudeckas n30ISIIHSI
JIMCTBEHHUIIBI CHOUPCKON U
JIMCTBEHHUIBI JAyPCKOW»,
«ITonmyJISIIMOHHBIE BOJIHBI YACICHHOCTH
XUIIHUKOB U KEPTB»

O ABWXKYILUX CHJIAX IBOJIFOLIMH
1U1s1 OOBSICHEHUS IPUYUH Pa3HO00pasus
reHo(oH/1a MOMYJISIIUI OAHOTO BUA

2.3

EctecTBennsbIit
oTbop —
HAMPaBJIIOLIAN
(hakTOp PBOJIIOIIUU

EcrectBennsbIit 0TOOp —
HaIpaBJIAIOIUN (HaKTOp SBOTIOIHUH.
@DOopMBI €CTECTBEHHOTO 0TOOpA:
JBUKYIIHHA, CTAOMIH3UPYIOIIHA,
pa3phIBaONIUi (IU3PYIITUBHBIN).
[Tonoroit oT60p. Bo3HMKHOBEHUE U
ABOJIIOLMS COLIMATBLHOTO MTOBEICHHUS
KUBOTHBIX.

JdemoHcTpauuu

Tabmauie! 1 cxeMbl: «CxeMa JeHCTBUA
€CTECTBEHHOTO 0TOOpay, «DopmbI
OOpBHOBI 32 CYIIECTBOBAHUEY,
«HIyCcTpUAIbHBIN METaHU3MY,
«OKuBbIe UCKOITaeMbIe»

PackppIBaTh copepkaHue TEPMUHOB H
MIOHSATHI: €CTECTBEHHBIN 0TOOD,
JBYKYIIHAN 0OTOOP, CTA0MIH3UPYIOIIHIA
0TOOp, pa3phIBarONIUil 0TOOP, MOJIOBOM
otbop.

XapaxkTepuzoBaTh €CTECTBEHHBIN 0TOOP
KaK JIBIDKYIIYIO U HAPABJISIFOIIYIO CUITY
HBOJIIOIUH, €T0 (hOPMBI.

Paznmuate hopMBI €CTECTBEHHOTO
0oTOOpa B MOMYJISIITUSX, IPUBOIUTH
MIPUMEPBI ACHCTBUS B TTOMYJISAIUSIX
(dhopM ecTecTBEHHOTO 0TOOpA.
OOBIICHATB MPEATOCHUIKHY JIJIS ISHCTBUS
JBWDKYIIEH U cTadmm3upyromen Gopm
€CTECTBEHHOTO 0TOOpA.

CpaBHHBaTh (HOPMBI €CTECTBEHHOTO
oT0O0pa, IenaTh BBIBOIbI HA OCHOBE
CpaBHEHHSI.
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[TpuMeHSITh IMEIOIIIHECS 3HAHS

0 €CTECTBEHHOM OTOOpE

ISl OOBSICHEHUS TPOLIECCOB,
MPOUCXOSIINX B MOMYJISIUSIX BUIOB
OpTraHU3MOB

2.4

[TpucnocobreHHOCTD
OpPraHU3MOB KaK
pe3ynbTar
MUKPOIBOJIOITUT

[Ipucnoco01eHHOCTh OPraHU3MOB KakK
pe3ynbTaT MUKPO3BOJIIOLIMH.
Bo3HHKHOBEHHE MTPUCTIOCOOTIEHUIA

y opranuzmoB. ApomMop¢o3sl 1
naunoananrtauuy. [Ipumepst
IPUCIIOCOOJIEHUH y OpTraHU3MOB:
Moposiornueckue, (pU3n0IOrHuecKue,
OMOXMMHYECKHE, ITOBEICHYECKIE.
OTHOCHUTENBHOCTD MPUCTIOCOOTIEHHOCTH
OpraHU3MOB.

JeMoHcTpanun

TabauIiibl ¥ CXeMbL:
«IToxpoBUTENBCTBEHHAs OKpACKA
KUBOTHBIX», «IIpenynpexnaromas
OKpacka *UBOTHBIX),
«DU3HOJIOTUYECKUE aIallTallun,
«IIpucnocobseHHOCTh OPraHU3MOB U
€€ OTHOCHUTEIILHOCTD.
Oo6opynoBanme: repObapun pacTCHUI;
KOJUIEKLIMY HACEKOMBIX; Uy4esia ITULL U
3BEpeN ¢ IPUMEPAMHU PA3IMYHBIX
MPUCTIOCOOICHUH.

PackpbiBaTh coqiepikanue TepMUHA
MIPUCIIOCOOJIEHHOCTh OPTraHU3MOB
(amanTanus), apomopdos,
UIOa AN TaIHsl.

[IpuBOANTH KOHKPETHBIE TPUMEPDI
MIPUCIIOCOOJIEHUI OPraHU3MOB
(Mopdoorudeckue, GrU3u0IOTHICCKHE,
OMOXUMHUYECKHE, TOBEACHYECKHUE).
OOBIICHATH MEXaHU3M BO3HUKHOBEHUS
MIPUCTIOCOOJICHUI Y OPTaHU3MOB.
[TpuBoauTH IpUMEPHI ApOMOP(PO30B U
WMo anTalul y paCTEHUM U
KUBOTHBIX.

OOBICHATD pOsIb apOMOP(PO30B

B OCBOCHHUH OPTaHU3MaMH HOBBIX CPEJT
oOuTaHusl.

OOBICHATH POJIb HIUOATATI TAITII

B [IPUCIIOCOOIEHUHN OPTaHU3MOB

K KOHKPETHBIM YCJIOBHSIM CPE/IbI.
Jloka3pIBaTh OTHOCUTEBHBIA XapaKTeP
MPUCTIOCOOJIEHHOCTH U TPUBOIUTD
MIPUMEPHI OTHOCUTEIIBHOCTH a1l TaIHi.
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JlabopaTopnasi paGora
«IIpucnocobneHus OpraHu3MOB U UX
OTHOCHTEIbHAS 11€JIeCO00Pa3HOCTHY.
JlaGoparophasi paGora

«M3yuenne apomop}o30B u
WINOAIANTAlNI Y PACTEHUN U
YKUBOTHBIX)»

PackppiBaTh 3HaUCHHE IBUXKYIIUX CHII
HBOJIIOLINU B (DOPMHUPOBAHUH
MIPUCTIOCOOICHHIA

2.5

Bupn, ero xpurepun u
CTpYKTypa

Bup, ero kpurepuu u CTpyKTypa.
JeMoHcTpanun

Tabsuubl u cxembl: «Kpurepuu Buaay,
«Bunpl-nBoiiHukn», «CTpyKTypa BUaa
B IIPUPOIEN.

Oo6opynoBanme: repdapuu pacTeHUI;
KOJUIEKIUY HACEKOMBIX; Yyyelia ITHUL] 1
3BE€pEU pa3HbIX BUJIOB.
Jlaboparopnasi padora

«CpaBHEeHUME BUIOB

110 MOP(OJIOTUYECKOMY KPUTEPHUIO»

PackpwiBath conepikaHue TEPMUHOB H
MOHSATHUH: BUJ, KpUTEPHUH BHUJIA,
moauMop¢u3M, BUJIBI-IBOMHUKH, apea,
AKOJIOTMYECKasl HUIIIA, IO,
BHJIOBOM KapUOTHUII, KOCMOTIOJIUTHI,
SHJIEMUKH, TIOABUIbI, SKOTHIIBI.
XapakTepu3oBaTh KPUTSPUH BHJIA
(MopdosIorHYecKrii, F’eHETUYECKUH,
OMOXUMHUYECKUM, TeOrpapuUecKui,
AKOJIOTHUYECKHUM, OMOXUMHUYECKHUIA).
OOBSACHITH HEOOXOIUMOCTD
HCIIOJIb30BaHUs BCEH COBOKYITHOCTH
KPHUTEPHEB IS ONIPEACIICHUS BUIOBOM
MIPUHAJJICKHOCTH OpraHu3Ma.
ITepeuncnsiTh OCHOBHBIE
BHYTPHUBHUIOBBIC TPYTIIITUPOBKH.
OOBICHATH IPUYHHBI CYIIICCTBOBAHUS
MOHO- ¥ TIOJINTUITMYECKUX BHUJIOB.
CpaBHUBATH BUBI 10
MOP(OJIOTHIECKOMY KPUTEPHIO
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2.6

Bunoobpa3oBanue kak
pe3ynbTar
MHKPOIBOITOIHH.
CBsi3b
MHUKPOAIBOJIIOINH U
AMUJIEMUOJIOTHH

BunooOpa3zoBanue kak pe3yiabTat
MUKPOAIBOTIOIUH. M305sius —
KIIF0UeBOM (pakTOp BUA00Opa30BaHUS.
[Tytu 1 cnoco6b1 BuI000pa30BaHUs:
ajutonarpuyeckoe (reorpadguyeckoe),
CUMITATPUUECKOE (IKOJIOTUUYECKOE),
«MTHOBEHHOE» (TTOJTUTIIION TA3AIIHS,
rubpuauzanus). JuTensHOCTh
ABOJTFOITMOHHBIX TTPOIIECCOB.
Mexanuzmbl HOPMUPOBAHUS
OMOJIOTUYECKOTO pa3HO00pasusl.
Ponb 3BOTIOIIMOHHON OHOTIOTUH

B pa3paboTKe HAYYHBIX METOJIOB
COXpaHEeHUs1 OMopazHO0Opa3usi.
MuUKpO3BOJIFOLIHS U KOIBOJIOLUS
Mapa3uTOB M UX X0351€B. MeXaHU3MBI
(dbopMHUpOBaHUS YCTOWYHUBOCTH

K aHTHOMOTHKAM M CITIOCOOBI OOPHOBI
C HEM.

JdemoHcTpauuu

Tabauiel 1 cxembl: «CriocoObl
BUJ1000pa3oBanus», «I eorpaduyeckoe
BUI000pa30BaHuEe TPEX BUIOB
JTaHIBIIEH», « IKOJIOTHIECKOe
BUI000pa30BaHKE BUJIOB CUHUILY,
«ITommmon el pactenniny, «KamycrHo-
peAeUHbIN THOPUTY.

PackppiBath copepkaHue TEPMUHOB H
MOHSATHUH: BUI00Opa30BaHKE, H3OJISIIHS,
KODBOJTIOTIHSL.

XapakTepru30BaTh BU000pa30BaHNE
KaK Pe3yJbTaT MUKPOIBOJIOIUH.
OOBIICHATB POITH U3OJISAIIUN

B 00pa30BaHUU HOBBIX BUJIOB.
XapakTepu3oBaTh Pa3IM4HbIE CITIOCOObI
BUJ1000pa30BaHusl (aJUIONATPUIECKOE,
CUMIIATPUYECKOE).

[IpuBOANTH KOHKPETHBIC TPUMEPHI
BHJIOB, 00pa30BaABIINXCS PA3TMIHBIMU
croco0amu.

[IpumeHsaTh 3HAHUST CTOCOOOB
BHU1000pa30BaHUS JJIs1 OOBSICHEHUS
MPUYMH MHOT000PAa3us BUJIOB.
OOBSICHATH BOSHUKHOBEHHUE
YCTOMYMBOCTH MATOTE€HOB

K aHTHOMOTHKAM
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Oo6opynoBanme: repOapumn pacTeHHM
OJIN3KKX BHJIOB, 00pa30BaBIINXCS
Pa3IMYHBIMU CIOCO0AMHU

HToro yacoB no teme 14
3 | Tema «Makpo3BooLus U €€ pe3yJabTaTbDy
3.1 | MakposBOJrOIIHSI. 1 MeToabl U3y4eHus: MaKpO3BOIIOLUU. PackpbIBaTh cosiepKaHUE TEPMUHOB U
[laneoHTONMOTNYECKHE [TasmmeoHTONOTNYECKUE METOBI ITOHATHN: MAaKPOIBOIIOLIHS
METO/Ibl U3YUCHUS u3ydeHus sBosronuu. [lepexonnsie (¢punorenes), nepexoaHbie GOPMBI,
ABOJIIOLIMH (opMbI U GUIOTEHETUUECKUE PSIIbI (UIOreHeTuYECKUue pAbL,
OpPraHHU3MOB. MaJI€OHTOJIOT U
JdemoHcTpauuu XapakTepu30BaTh MaKPOIBOIIOLIUIO KaK
TaOauis! 1 cXemsbl: HaJBHUJI0OBYIO 3BOJIIOLMIO 00pa30BaHUs
«DunoreHeTHUECKUI P JTOILIAIN, KPYIHBIX TAKCOHOMUYECKUX €IMHHII.
«ApxeonTepukcy, «3Bepo3yobie OOBSACHATH 3HAUCHUE
smepb», «Creromnedanby, MaJ€OHTOJOrNYSCKUX UCCIIeJOBAaHUI
«Punnopute», «CeMeHHbIE JUIS TIOJTy4€eHHUs (PaKTOB HBOJIIOLIUU
NarOPOTHUKI. OpPraHHU3MOB.
O0opyaoBaHHe: KOJUIEKIINH, [TpuBOIUTH MPUMEPHI OPraHNU3MOB,
repOapuu, MyJIsSKA HCKOTIAEMBIX OTHOCAIIUXCS K IEPEXOAHBIM (POPMaM.
OCTAaTKOB OPraHU3MOB HasbiBaTh rpymnmnbsl OpraHu3MoB,
JUTSI KOTOPBIX BOCCTAHOBJIEHBI
(buIOoreHeTUYeCKue psbl.
CpaBHUBATH MPOLIECCHI
MaKpO3BOJIFOLIMU 1 MUKPO3BOJIIOLNN
3.2 | buoreorpaduueckue 1 buoreorpaduyeckue Mmetobl uzyueHus: | PackpeiBaTh cofep:kaHue TEPMUHOB U
METO/Ibl U3yUYEHUS sBosoninu. CpaBHEHHE (DIOPHI U NOHSTHI: Onoreorpadusi, SHIEMUKH,
HBOJIFOLIAA (payHbBI MATEPUKOB U OCTPOBOB. PEJIUKTBL.
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buoreorpaduyeckue o6nactu 3emiu.
Buabl-sHIeMUKY U PETUKTHL.
JeMoHcTpanun

TabauIIbl ¥ CXEMBbL:
«buoreorpadudeckue 30HbI 3eMITIY,
«JIpetid KOHTUHEHTOBY, «PEeTUKTHI.
Oo6opynoBanme: repdapun; KOJJICKIIUU
HACEKOMBIX

OOO0CHOBBIBATh 3HAYCHHE
ouoreorpaduu 11t U3y4EHUS
HBOJIIOLIMY OPTaHU3MOB.

[Tepeuncnars Ouoreorpaduyeckue
o0acTu 3eMJIH U OOBSCHATH IPUINHBI
WX BBIJICTICHUSI.

CpaBHuBath Quiopy u hayHy MaTEPUKOB
1 OCTPOBOB, PACTCHHSI M JKUBOTHBIX
pa3HbIX Ouoreorpaguueckux oomacTei.
[IpuBOANTH IPUMEPHI PEITUKTOBBIX
OpraHU3MOB, BUJIOB-IHICMHUKOB.
OOBIICHATH NPUYUHBI COXPAHEHUS
BHJIOB SHJIEMHUKOB U «OKHBBIX
HCKOTIAEMBIX»

3.3

DOMOPHUOTIOTUYECKHUE U
CPaBHHUTEIIHHO-
MOP(OJIOTHYECKUE
METO/Ibl U3YICHUS
HBOJTIOIINH

OMOpPHOJIOrMYECKUE U CPAaBHUTEIILHO-
MOp(hOI0THUYECKUE METO bl U3YUCHUS
sBoIIIOIINH. | eHeTHYeCKHEe MEXaHU3MBI
HBOJIIOIIMY OHTOTEHE3a U MOSBICHUS
HBOJIIOLIMOHHBIX HOBILIECTB.
["'oMonornyHbIC U aHATIOTUYHBIE
oprassl. PyiuMeHTapHbIe OpraHbl U
aTaBuU3Mbl. MOJIEKYJIIApHO-
TreHeTUYECKUE, ONOXUMUYECKUE U
MaTeMaTHYeCKHE METOAbI U3YUCHHUS
HBOJIIOLIMU. | 'OMOJIOTNYHBIE TE€HBI.
CoBpeMeHHbIE METOIbI TOCTPOCHHUS
(UIIOreHETHUYECKUX JIEPEBHEB.

PackpriBaTh copepkaHre TEPMUHOB U
MOHATUI: ASMOpuUoNorus, Mmopdoiorus,
TOMOJIOTUYHBIC M aHAJIOTUYHBIE OPTaHbl,
PYIUMEHTHI, AaTAaBU3MBbI, OMOXUMHUYECKasI
rOMOJIOTHSL.

XapakTepu3oBaTh SMOPHUOIOTHUECKHUE,
CPaBHUTEIHLHO-MOP(OJIOTHUECKHE,
MOJIEKYJIIPHO-TEHETUYECKHE,
OMOXMMHUUYECKHE, MAaTeMAaTUYECKIE
METO/TbI U3YUCHHSI BOTFOIIH.
OOBsCHITH 3HAYEHUE YMOPHOJIOTHH,
CpaBHUTEIHHON MOP(HOIOTHH,
MOJIEKYJISIPHOM F€HETUKH, OMOXUMUH,
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XPpOMOCOMHBIE MYTaIlUX Y BOIIOLMS
TEHOMOB.

JeMoHcTpanun

IToptpersl: K. M. bap,

A. O. KoBanesckuii, ®. Mrosep,

. I'ekkensb.

Tabmmiel 1 cxeMbl: «HadanpHbIe
CTaJNH SMOPHUOHAIBHOTO PA3BUTHUS
IMO3BOHOYHEBIX JKHBOTHBIX),
«"oMOIOTNYHBIC M aHATIOTUIHEIC
Oopra"b, «PyAuMEHTBI», « ATABU3MBD»,
«XpPOMOCOMHBIE HAOOPHI YETIOBEKA U
IITUMITAH3EY.

O0opyaoBaHme: KOJUICKIINH,
repoapum, MyJISDKH TOMOJIOTHYHBIX,
AQHAJIOTUYHBIX, PYAUMEHTAPHBIX
OpraHoB U aTaBU3MOB

OmonHGOPMATHUKH JISI U3yUCHHS
ABOJIIOIIMN OPTaHU3MOB.

OuenuBats Bkiag A. O. KoBasieBckoro
B Pa3BUTHE BOJIOLUOHHOTO YYCHHUS.
OnuchIBaTh FT€HETUYECKUE MEXAHU3MBbI
HBOJIIOI[MU OHTOT'€HE3a U TOSIBJICHUS
ABOJIIOIIMOHHBIX HOBIIIECTB.
[IpuBOIUTH MPUMEPHI ATABU3MOB U
PYAMMEHTAPHBIX OPTAHOB y PA3JIUYHBIX
OpPTraHU3MOB U OOBSICHATH MPUUUHBI UX
MOSIBJICHUS.

[IpuBOIUTH TPUMEPHI TOMOJIOTUYHBIX U
aQHAJIOTUYHBIX OPTaHOB.

CpaBHUBATH CTPOCHUE OPTraHOB

Yy OpraHu3MOB Pa3HbIX
CUCTEMAaTUYECKUX TPYTIIL.

[IpuBOAUTH IPUMEPHI OMOXUMUYECKON
Y TEHHOW TOMOJIOTHH.

OnenuBarth 3HaueHUE OMOMH(POPMATUKHU
JUISL AU3YYEHUSI 3aKOHOMEPHOCTEN
ABOJTIOIUHN

3.4

OO01ue
3aKOHOMEPHOCTH
DBOJIFOLIN

OO61ue 3aKOHOMEPHOCTH (TIpaBuUJIa)
sBOMIOIIMU. [IpuHyun cmenvt yHKyull.
HeoGpaTumMocTs 3BOJIONNH.
AJlanTUBHAs paualusl.
HepaBHOMEpHOCTH TEMIOB HBOJIIOIUH.
JeMoHcTpanun

PackpwiBath conepkaHue TEPMUHOB U
MOHSATUH: cMeHa (DYHKIIMI OPTaHOB,
HEOOPaTUMOCTB PBOJIIOIUH, aIalITUBHAS
paauanus, HepaBHOMEPHOCThH TEMIIOB
ABOJIIOLINM, YEPETOBAHKE TTIABHBIX
HaIIPaBJICHUH DBOJIOLIMH.
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Tabauusl 1 cxembl: «I TaBHBIE
HaIlpaBJIEHUs 3BOIOLUNY, «OO01mue
3aKOHOMEPHOCTHU 3BOJIFOLIHMY

AHaIU3UPOBATH IPUYNHBI YEPEIOBAHUS
TJIaBHBIX HAIIPABJICHUHN 3BOJIIOLUH.
[IpuBOINTH PUMEPHI MTPOUCXOKICHHUS
OPTraHUu3MOB OT
HECTEHIHATU3UPOBAHHBIX IPEAKOB U UX
IIPOTPECCUPYIOLLEH CIIEIUATIN3ALUU.
OOBIICHATH IPUIMHBI HEPABHOMEPHOCTH
TEMIIOB JBOJIFOLIAH.

[TpuBOAUTH IPUMEPHI AANITUBHOM
paauauy y OpraHu3MoB.

OOBICHATH TPUUUHBI HEOOPATUMOCTU
ABOJIFOLIUN

Htoro yacoB no teme 6
4 | Tema «IlpoucxoxkaeHue u pa3BuTHE KU3HU HA 3emJie»
4.1 | 'mnorte3sl 2 HayuHbie TMnoTe3pl MpOUCX 0K ACHUS PackpsiBaTh copepxkaHre TEPMUHOB U

BO3HUKHOBEHHUS KU3HHU
Ha 3emJie

KU3HU Ha 3emyie. AOUOTeHe3 U
nancnepmus. Jlonayunsie
MIPEJCTABIICHUS O 3aPOKICHUH KU3HU
(kpeanuonusm). ['unoresa
MIOCTOSIHHOT'O CaMO3apOKICHUS KU3HU
U €€ ornpoBepxkenue onbitamu O. Penu,
JI. Cnannanuanw, JI. ITactepa.
[IpoucxoxaeHue KU3HU U
acTpoOHOJIOTHS.

JdeMoHcTpauuu

[Toptpetsi: @. Penu, JI. Cnannanuanu,
JI. Iactep.

MOHATHUH: KpEarlnOHNU3M, BUTAJTU3M,
MaHcrnepmusi, abUOTEeHE3.

N3narate Hay4HbIE TUTIOTE3bI U TEOPUU
ITPOUCXOKICHHUS )KU3HH HA 3eMIIE.
OnuennBats Bkiag O. Penn,

JI. Cnannanuanu, JI. ITactepa

B (hopMUpOBaHNE HAYYHBIX B3TJISI0B
Ha TIPOUCXOXK/ICHUE KU3HHA Ha 3eMIIe.
[TepeuncraTh CTaiuu pa3BUTHS )KU3HU
Ha 3eMJie, COTJIaCHO TeOpUHU OMOoMmo33a
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Tabmup! 1 cxeMbl: «CxeMa onbITa
@. Pean», «Cxema onbita JI. [Tactepa
M0 U3YYEHUIO CaMO3apOKIACHUS
JKU3HI

4.2

OCHOBHBIE dTaIlbI
HEOpraHu4YecKon
ABOJIIOIAU

OCHOBHBIE 3Talbl HEOPTAHUYECKOM
sBotonuu. [nanerapnas
(reosioruyeckast) IBOJIOLIHS.
XuMuueckast BOIONHUS. AOHOTeHHBIN
CHUHTE3 OpPraHUYECKUX BEIIECTB

n3 Heopranndeckux. OneitT C. Muiepa
u I'. FOpu. O6pa3oBanue noaumMepon
u3 MoHOMepoB. KoanepBarnas
runote3za AWM. Onapuna, runoresa
nepBuuHoro 0ynapoHa Jx. Xommeiina,
reHernyeckas runoresza ['. Mémnepa.
Pu6o3umsl (T. Yek) u runoresa
«vupa PHK» V. I'mnbepra.
dopmupoBaHue MeMOpaH U
BO3HUKHOBEHHUE MPOTOKJIETKH.
JdemoHcTpauuu

[Toptpetsr: C. Mumniep, I'. FOpu,

A. W. Onapun, [[x. Xonmgeiix,

I'. Ménnep.

Tabnuibl u cxembl: «Cxema ombITa
C. Munnepa, I'. FOpu», «Itanbl
HEOPTaHUYECKOU 3BOJIFOLIAN.

PackpeiBaTh cosiepkaHne TEPMUHOB U
TIOHSITUI: T€0JIOTUYECKasl SBOJIIOLINS,
XUMHUYECKasi SBOJIIOIMS, A0MOTCHHBIM
CUHTE3, IepBUYHAsS aTMOc]epa,
KOallepBaTHbIE KaIlid, pUOO3UMBI,
MIPOOHOHTHI.

XapakTepu30BaTh OCHOBHBIE TAIIbI
XUMHYECKOU DBOJIIOIINH.

Ha3zpiBaTh XMMHUYECKHI COCTaB
NepBUYHOM aTMocdepbl 3eMIu.
OuenuBath Bkiag C. Muepa,

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

B (popMHpOBaHNE HAYYHBIX B3IJISIIOB
Ha IPOUCXOKACHUE )KU3HH Ha 3eMIIe.
OnuceiBaTh yCIOBHS, HEOOXOIUMBIC
JUTST aOMOTE€HHOI'0 CUHTE3a
OPTraHUYECKUX COCAUHECHUMU.
[TpuBOIUTE TpUMEPHI MOJIEKYI,

Y KOTOPBIX BO3HUKJIU MPOLECCHI
T€HETUYECKOT0 KOIMUPOBAHUS U
(dbepMeHTaTUBHAS AKTUBHOCTD.
OO60CHOBBIBATh HEBO3MOKHOCTD

113



denepanbHas padouas nporpamma | buomorus. 10-11 xiaccer (yriyOnEéHHBIH YPOBEHB)

BupryanbHas jabopatopHas padora
«MonenupoBanue onsIToB Musuiepa—
HOpu o n3yuennto abMOreHHOro
CHHTE3a OPTaHUYECKHUX COCIUHEHHH

B IIEPBUYHOM aTMOC(eper»

MTOBTOPHOT'O BO3HUKHOBCHHMS KU3HH Ha
3emiie

4.3 | Ucropus 3emiu u Uctopus 3emiiu u METOIbI €€ PackpsiBaTh copepkaHre TEPMUHOB U

METO/IbI €€ U3yUECHUS uzyuyeHus. MlckonaeMble OpraHuuecKue | MOHATUN: T€0XPOHOJIOTHs
octatku. ['eoxpoHosorus u €€ MeToApl. | (OTHOCUTENbHAS, a0COIIIOTHAs),
OtHocuTenbHas U a0COTIOTHAs OKAMEHEJIOCTH, METObI
reoxpoHosiorus. 'eoxpoHonornyeckass | reOXpOHOJIOTHH, TE€OXPOHOJIOTHYECKas
HIKaJa: 0HBI, 3PbI, IEPUOJIBL, FITOXU. 1IKasa: 30HbI, 3Pbl, IEPUOJIBI, STIOXU.
JdemoHcTpauuu XapakTepu30BaTh METOAbI U3YUYCHUS
TabauIIbl ¥ CXEMBL: HCTOPUU 3EMIIH.
«I"€e0XpOHOJIOTYECKas KA. [TepeuncnsaTe pa3aens
Oo6opynoBanme: KOJUICKIIUU Tr€OXPOHOJIOTUYECKOM IIKAJIbI.
OKaMEHEJOCTEN, MOJE3HBIX OueHnBaTh 3HAYEHUE UCKOTTIAEMBIX
MCKOIIA€MbIX; MYJISIKM OPTAaHUYECKUX OCTaTKOB JJISl U3yUYEHUsI UCTOPUU
OCTaTKOB OPraHU3MOB. pPa3BUTHUS )KU3HU Ha 3eMIJI€.
JlaGopaTopHasi paGora OOBSACHTH XapaKTep pacipeaeICHUsS
«/3ydeHue u ONnrcaHrue NCKOMaeMbIX HCKOITa€MBbIX OCTaTKOB B 3€MHOM KOpE.
OCTaTKOB JIPEBHUX OPTaHU3MOB) CpaBHUBATh METO/IbI A0COTIOTHON U

OTHOCHUTEIBbHON I'€OXPOHOIOTUA
4.4 | HauanbHBIC STAIIbI HauanbHbIie 3Tanel opraHu4ecKomn PackpriBaTh conepkaHue TEpMUHOB U
OpraHU4YeCKON aBoJiroruu. IlosBnenue u 3Bomtonus MOHSTUH: KIIOCJIIEAHUN YHUBEPCAIbHbBIN
ABOJIIOLIUU MEPBbIX KJIETOK. DBOIIOLIHS 001Ut IPEeI0K», OTHOKIETOUHBIE

MeTabor3ma. Bo3HUKHOBEHUE MEPBIX
skocucteM. CoBpeMeHHbIE MUKPOOHbBIE

OpraHU3MBbI, IPOKAPHUOTHI, SYKAPHOTHI,
CUMOMOTEHE3.
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OMOTUIEHKH KaK aHaJIOT MEPBBIX

Ha 3emJie coob1iecTB. CTPOMATONUTHI.
[IpoxapHuOTBI U yKapUOTHI.
IIpoucxoxIeHne SyKapuoT
(cumOuoreHes3). DBOJOIMOHHOE
IIPOUCXOKICHUE BUPYCOB.
JeMoHcTpanun

Tabsuubl u cxembl: «HavanbHble Tanbl
OpPraHUYECKOM IBOMIOLNNY, «CxemMa
00pa3oBaHUsl 3YKApUOT MMYTEM
cumbuorenesa», «CTpoeHue BUpyca»

XapakTepu3oBaTh HauaJbHbIC ATAIbI
OPTraHUYECKOUN IBOJIOLUU.

[TpuBoauThH MpUMEpH apoMOp(H0O30B
MIEPBBIX OJTHOKIETOYHBIX OPTaHU3MOB.
XapakTepu30BaTh OCHOBHBIE
MOJIOKEHUS U JI0KA3aTEIbCTBA TUIOTE3bI
cuMOuoreHesa.

JloKa3bIBaTh MOJIyaBTOHOMHOCTb
MUTOXOHJIPUM U IJIACTU, UX
MPOUCXOXKACHNE OT IPOKAPHUOTUIECKUX
KJIETOK.

JlenaThb BBIBOJIBI O 3HAUEHUU
BO3HMKHOBEHUS (DOTOCUHTE3A,
(dbopMupoBaHus sSApa i NajdbHeHIIero
pPa3BUTHSA JKU3HU Ha 3eMIIE.
XapakTepu30oBaTh THIOTE3bI
MIPOUCXOXKICHUS BUPYCOB

4.5

DBOJIIOIUS DYKapUOT

[IpoucxoxeHne MHOTOKJIETOUYHBIX
opraHn3mMoB. Bo3HUKHOBEHUE
OCHOBHBIX I'PYIIIT MHOTOKJIETOUHBIX
OPTraHU3MOB.

JdemoHcTpauuu

[loptpert: U. 1. MeuyHUKOB.

Tabymibl M cxeMbl: «HayaabHbIE TaITBI
OPTraHUYECKOM HBOJIOIUNY, «Cuctema
YKUBOW MPUPOIBD)

PackpoiBath cosiepkaHre TEPMUHOB U
MTOHSATUH: TPOKAPHOTHI, SYKAPUOTHI,
MHOTOKJICTOYHOCTD, CTICITHaTU3aIIHS
KJIETOK, BUPYCHI.

XapakTepru30BaTh IPOUCXOKICHUE
MHOTOKJICTOYHBIX OPTaHU3MOB.
CpaBHuBaTh 0COOCHHOCTH
AYKaAPUOTUYECKHUX U MPOKAPUOTHIECCKUX
OpPTaHU3MOB.

Ha3zpiBaTh OCHOBHBIE apOMOP(HO3BI
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9YKApHUOT U OLICHUBATL UX 3HAYCHUC JIJIA
,ZIEUII)HGIZHIQFO Pa3BUTHA )KU3HU

4.6 | OCHOBHBIC ATAITBI OcHOBHBIE 3Tanbl 3BOJIOLNHU BEICHINX | PackpbIBaTh cofep:kaHuE TEPMUHOB U
ABOJTIOIUU pactenuii. OcHOBHBIE apoMOpP(}O3bI MOHSTUH: BOAOPOCIIH, PUHUO(PHUTHI,
pPacTUTEIILHOTO MUPa pacTeHui. BbIxoj pacTeHuil Ha Cylly. | MXH, TAalOPOTHUKOOOpa3HbIE, CEMEHHbIE

[TosiBNeHUE CIOPOBBIX PACTEHUM U MarnopOTHUKH, TOJIOCEMEHHBIE,
3aBO€BaHUE UMU cymiu. CeMeHHbIe MMOKPBITOCEMEHHBIE, O€CIo0e
pactenus. [IporcxoxkaeHue IIBETKOBBIX | MTOKOJIEHHE (CIIOpodHUT), T0JI0BOE
pacTeHuil. nokoJjieHue (raMeTodur).
JeMoHcTpanun [lepeuncnsaTb OCHOBHBIE ATaIlbl
Tabauiel 1 cxeMbl: K ApoMopGh03bl ABOJIFOLIUM PACTUTEIBHOTO MUPA.
pacteHui», «Punnoursry, HasbiBaTh 0CHOBHBIE apOMOP(PO3BI
«OIHOKIETOYHBIE BOJAOPOCIINY, PacTEHHMI U OLIECHUBATh UX
«MHOTOKJIETOUHBIE BOJIOPOCIIN, ABOJIIOIIMOHHOE 3HAYEHUE.
«Mxn», «llannopoTHHKWY, CpaBHUBATb OCOOEHHOCTH CTPOEHUS
«I'omoceMeHHBbIe pacTeHus», «Oprauel | pacTEHUI pa3HbIX OTIEIOB
LIBETKOBBIX PACTEHUI.
Oo6opynoBanme: repdapun pacTeHUN
Pa3JIMYHBIX OTJIETOB.
IpakTnueckasi padora
«M3yueHne 0coOEHHOCTEM CTPOCHHUS
pAaCTEHUHN PA3HBIX OTCIOB)

4.7 | OcHOBHBIE dTAIbI OcCHOBHBIE dTanbl YBOJIIOIUHA PackpbiBaTh coliep:KaHUE TEPMUHOB U

HBOJIIOLIUN YKUBOTHOT'O
MUpa

AKUBOTHOTO Mupa. OCHOBHBIE
apoMopdo3bl )KUBOTHBIX. BeHIcKast
dayna. KemOpuiickuii B3pbIB —
MOSIBJIEHUE COBPEMEHHBIX THIIOB.

MIOHSITUI: TPOCTEUIIINE, TIITACTUHYATHIE,
KHUIIEYHOIIOJIOCTHBIE, INIOCKUE YEPBH,
YJICHUCTOHOTHE, PHIObI, 3eMHOBO/IHBIE,
MPECMBIKAOIINAECS, ITULLBI,
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[TepBbie XOpAOBBIE )KUBOTHBIC. JKU3Hb
B BOJIE. DBOJIIOIMS ITO3BOHOYHBIX.
[Tpoucxoxnenne ampuoOuii u
pentunui. [Ipoucxoxaenue
MJIEKONUTAOMUX U nitull. [Ipunimn
KJIF04eBOTO0 apomopdo3sa. OcBoeHHE
0eCI03BOHOYHBIMH 1 TO3BOHOYHBIMHU
YKUBOTHBIMHU CYIIIH.

JdemoHcTpauuu

Tabmuiel u cxembl: «Cxema pa3BUTHS
KUBOTHOTO MUPay, «K ApoMop(o3bl
JKUBOTHBIX», «IIpocreimey,
«KumeunomnonocTtHbiey, «Ilnockue
yepBu», «UneHuctonoruey, «Puioby,
«3E€MHOBOIHBICY,
«IpecMmbikatomuecs», «lITuusn,
«MiekonuTaromnme».
O0opynoBaHue: KOJUICKIIUU
HACEKOMBIX; BJIIAKHBIC MPEMapaThl
YKUBOTHBIX; PAKOBUHBI MOJUTIOCKOB;
KOJIJICKITUH UTJIOKOXXHUX; CKEJIEThI
MIO3BOHOYHBIX YKUBOTHBIX; Uy4eJsia MTHI]
Y 3BEPEU.

IpakTnueckasi padora

«3ydyeHne 0coOEHHOCTEN CTPOEHUs
MTO3BOHOYHBIX KUBOTHBIX)

MJIEKOIIUTAIOIINE, IKTOIEPMA,
DHTOZAEPMA, ME301€PMA, IBYCTOPOHHSIS
CUMMETPHS, TETUIOKPOBHOCTb.
[lepeuncasaTb OCHOBHBIE JTAIIbI
ABOJIIOLIMM )KMBOTHOTO MHPA.
HaspiBaTh OCHOBHBIE ITpeaanTalum,
CIOCOOCTBOBABIINE BBIXO/1Y KUBOTHBIX
Ha Ccymly.

OneHuBaTh 3HAYECHUE PA3BUTUS
HEPBHOM CUCTEMBI IS PUCTIOCOOTIEHUS
JKUBOTHBIX K YCJIIOBUSAM OKPYXKaIOIIEH
Cpepbl.

OOBACHATH MPUUHMHBI HBOJIIOLIUOHHOTO
paciBeTa HaCEKOMBIX, KOCTHBIX PbIO,
NTUL, MIIEKOIUTAKOLIUX
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4.8

Pas3Butue xxn3uu
Ha 3emiie

Pa3BuTHe XU3HU Ha 3emiie 1O 3paM U
IepuoaaM: apxeu, MpoTEPO30H,
I1aJIC030M, Me3030H, KaitHo301. O0mmas
XapaKTEPUCTHKA KJIMMaTa 1
reoJOTHYeCKuX mpoueccoB. [losBneHne
Y PacUBET XapaKTEPHBIX OPraHU3MOB.
VYriieobpa3zoBaHue: €ro yciuoBus U
BIIMSIHUE HA Ta30BbIM COCTaB
aTMOC(hephl.

MaccoBbie BBIMUPaHUS —
3KOJIOTUYECKHAE KPU3UCHI ITPOULIOTO.
[IpuuuHbI U CIEACTBUS MacCCOBBIX
BbIMHUpaHuil. COBpEMEHHBII
AKOJIOTUYECKUN KPU3HUC, ETO
ocobennocTtH. [Ipo6iema coxpaHeHus
O6ropazHoobpasus Ha 3emIie.
JdemoHcTpauuu

Tabnuiibl u cxembl: «Pa3BuTue xxu3HU
B ApXEUCKOU 3pe», «Pa3zBurtne xu3Hu
B IIPOTEPO30UCKOM 3pe», «PazButue
YKA3HU B TTAJIE030MCKOU 3pe»,
«Pa3BUTHE KU3HU B ME3030MCKOU 3pEN,
«Pa3BuTHE )KU3HU B KAMHO30MCKOM
ape»

PackpsiBaTh cojiep:kaHuE TEPMUHOB U
MIOHATUM: apXei, apxebaKkTepuu,
[IMaHOOAKTEPUH, IPOTEPO3OH,
nanxeo3oil, keMOpuii, OpJIOBUK, CHITYP,
JIeBOH, KapOoH, iepmb, [lanres, Tetuc,
TPUIOOUTHI, PUHUO(DUTHI,
PaAKOCKOPIHUOHBI, TAHIIUPHBIE PHIOHI,
KOTHWJIO3aBPbl, M€3030M, [ OH/1BaHa,
JlaBpa3zus, Tpuac, ropa, Mell, XBOWHBIE,
TUHKTOBbI€, CATOBHUKOBBIE,
OeJIeMHHUTBI, aAMMOHUTBI, IMHO3ABPHI,
apXEONTEPHUKC, TIOKPBITOCEMEHHBIE,
KalHO30M, NajJeoreH, HEOTeH,
AHTPOIIOTE€H, MAaCCOBOE BHIMUPAHHUE.
XapakTepu3oBaTh Pa3BUTUE KU3HU

Ha 3eMJie 10 3paM U MEPHUOJIaM.
VYcranaBaMBaTh 3aBUCUMOCTD MEXK]TY
re0JIOTMYECKUMU MPOLIECCAMH,
M3MEHEHUSIMU KJIMMAaTa U MPOIECCaMU
B KUBOM MPUPOJIE.

OOBSICHATH MPUUYUHBI pacIBETa
CHUCTEMATHYECKUX TPYIIIT OPTaHU3MOB
B PA3JIMYHBIC 3PbI U TIEPUO/IBI.
AHaIM3UPOBATH IPUUYUHBI U CIICICTBUSA
MAaCCOBBIX BBIMUPAHUM.

Ha3spiBath 0CHOBHBIE apOMOPGHO3BI
pacTeHU U )KUBOTHBIX.
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[IpuBOIUTE TPUMEPHI TEPEXOTHBIX
¢dbopM opraHu3MOB.
AHaIM3UPOBATH TYTH PEIICHUS
npo0JIeMbI COXPaHEHUSI
O6unopazHooOpasus Ha 3emIie

4.9

CoBpeMeHHas cucrema
OpraHUYECKOTr0 MUpa

CoBpemeHHas cucTeMa OpraHudeCKOro
mupa. [IpuHnumne! kaaccupukamm
opranu3mMoB. OCHOBHBIE

CUCTCMATHYCCKUC I'PYIIIIBI OPIraHU3MOB.

JeMoHcTpanun
Tabsuubl u cxembl: «CoBpeMeHHas
CHUCTEMa OPraHUYECKOro MUpa»

PackpriBaTh cosiepkaHne TEPMUHOB U
MOHATUM: OAKTEPUH, apXEH, BHICIITHE
pactenus, 3eJ1€HbIE BOJAOPOCIIH,
OarpsiHku, Oypble BOJIOPOCIIH,
MOXOBU/JIHBIE, TATOPOTHUKOBUTHEIE,
XBOIIIEBUIHbBIC, TUTAYHOBUTHBIE,
rOJIOCEMEHHBIE, TOKPHITOCEMEHHBIE,
MPOTHUCTHI, KUIIIEYHOTIOJIOCTHBIE,
IIJIOCKHUE YEPBH, KPYTJIbIE YEPBH,
KOJIbYaThIe YEPBU, WICHUCTOHOTHE,
MOJUTFOCKH, UTJIOKOKHE, XOP/IOBbIE,
rpuOBbI, TUITAHUKH, BUPYCHI.
XapakTepu3oBaTh COBPEMEHHYIO
CUCTEMY OPTaHHMYECKOTO MHPA;
Ha3bIBaTh OCHOBHBIE CUCTEMATHUECKHUE
TPyIIBI OPTaHU3MOB.

OOBSACHITH MPUHIIMIIBI KJIACCU(PUKAITIN
OpraHU3MOB.

[lepeuncnaTh OCHOBHBIE TPU3HAKU
MPOKApPHUOT, PACTEHUM, ’KUBOTHBIX,
rpu0OB, KpacHBIX U OypbIX BOAOPOCIEH.
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[IpuBOINUTH IPUMEPHI IPEACTABUTEIEN
OCHOBHBIX CUCTEMATUYECKHUX IPYTII
OpraHU3MOB

HToro yacoB no teme 15
5 | Tema «IIpoucxoxaeHue 4eji0BeKa — aHTPOINOreHe3»
5.1 | AuTpononorus — 1 Pa3znensl 1 3a1a4n aHTPOMOJIOTHH. PackpwiBath conepkaHue TEPMUHOB U
HAayKa O YEJIOBEKE Metoabl aHTPOIIOJIOTHH. MOHSTUI: aHTPOIIOJIOT UL, MOP(OJIOTHS,
JeMoHCcTpanun AHTPONOreHE3, AaHTPOIIOMETPHS,
Tabsuibl U cxeMbl: «MeTobl PEKOHCTPYKIMS, apXEOJIOTHS,
AHTPOIIOJIOTUIY. STHOTpaduUsl.
ObopynoBanme: MyJsiKu HassiBath pa3ensl u 3aa4u
OKaMEHEJIOCTEN, PEIMETOB AHTPOIIOJIOTHH.
MaTEPUAITBHOU KYJIBTYPhI IIPEIKOB XapakTepu3oBaTh METObI
yesoBeka; hortorpaduu HaxXo010K AHTPOMOJIOTMHU M CPABHUBATH UX MEKTY
MCKOMAEMbIX OCTAaTKOB YEJIOBEKA co00i1.
BriiensaTh BOmpoCkl 3BOTIOLUH
YeJI0BEKa, UCCIIeTyeMble TPU TOMOIIHU
Pa3JIMYHBIX METOAOB
5.2 | Pa3Butue 1 CraHoBIIeHUE IPEICTABICHUIN PackpsiBaTh copepkaHre TEPMUHOB U
MPEICTABICHUM 0 MPOUCXOXKJACHUU YEIOBEKA. MOHSATUI: aHTPOIIOTE€HHAs TEOPHS,
O IPOUCXOKICHUN Penurnosnsie Bo33peHus. TpynoBas teopusi, Homo sapiens.
YeJI0BEKa CoBpeMeHHbIE HAYYHBIE TEOPHH. OuenuBath Bkiaa Y. lapBuna

JdemoHcTpauuu

IHoprper: Y. /lapBuH.
Tabauie! 1 cxeMbl: «MeToabl

AHTPOIIOJIOTHUI.

B Pa3BUTHE NPEICTABICHUI

O MPOUCXO0KICHUU YEIIOBEKA.
AprymMeHTUpPOBAHHO KPUTUKOBATh
PEIUTHO3HBIE PEACTABICHUS
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OobopynoBanme: MyJsiKu
OKaMEHEIOCTEN, IPEAMETOB
MaTepUaIbHOU KyJIbTYPhI PEIKOB
YenoBeka; penpoaykuuu (potorpadumn)
KapTUH ¢ MU(OTOTHUECKUMHU U
OMOJIEHCKUMU CIOKETaMU
IIPOUCXO0KICHUS YEJIOBEKa

O IIPOUCXOKIACHUH YEJIOBEKA C IIO3ULIUN
€CTECTBEHHBIX HAYK.

XapaxkTepu3oBaTh HAYYHBIE TEOPUHU
IIPOUCXOKICHHS YEIIOBEKA

53

MecTo yesioBeka
B CUCTEME
OpraHUYeCcCKOTO MUpa

CX0J1CTBO 4YeIOBEKA C )KUBOTHBIMU.
CucreMaTuuecKoe MOJI0KEHUE
yenoBeka. CBUAETENBCTBA CXOJICTBA
YeJI0BeKa C )KUBOTHBIMMU:
CPaBHUTEILHO-MOP(POJIOTUUECKHE,
aMOpHoIOTHYECKUE, (PU3UOIIOTO-
OMOXMMHUYECKHE, IOBEICHYECKHE.
OTnuyus yenoBeka OT KUBOTHBIX.
[IpssMOX0KIEHME U KOMILIEKC
CBSI3aHHBIX C HUM IIpU3HAKOB. Pa3Butue
TOJIOBHOT'O MO3I'a M BTOPOM CUTHAJIBHOM
CUCTEMBI.

JdemoHcTpauuu

Tabauirel U cxembl: «I 0JOBHON MO3T
yesoBekay, «HernoBekooOpa3Hbie
00e3bsiHbY, «CKeNeT YesioBeKa 1
CKeJIeT NMIIaH3e», «Py1uMEeHThI 1
aTaBU3MbD.

Oo0opynoBaHme: CKENET YETIOBEKA,
MOJIEJb Yepera YeaoBeKa U yeperna

PackppIBaTh cosiepkaHie TEPMUHOB U
MOHSTUHN: PYJIUMEHTHI Y YeJIOBEKa,
aTaBU3MBI y YEIIOBEKA,
MPSAMOXO0XKICHHE, BTOPAst CATHATIbHAS
cUcTema.

OrnpenensaTh CUCTEMAaTUYECKOE
MOJIOKEHUE YEJIOBEKA B OPTaHUYECKOM
MUpE.

BbISBISTH 4EpTHI CXO/ICTBA U PA3IAYUS
YeJIOBEKa U )KUBOTHBIX.
XapakTepu30BaTh CBUETEIHCTBA
CXOJICTBA YEJIOBEKA M KUBOTHBIX
(cpaBHUTEIBHO-MOP(DOIOTHUECKHE,
sMOpHoIOoTHYecKue, (rU3noa0ro-
OMOXUMHYECKHE, IIOBEJICHUYCCKHUE).
[IpuBOANTH MPUMEPHI ATABU3MOB U
PYJIMMEHTOB y YeJIOBEKA.

OnuchiBaTh MPU3HAKK YEJIOBEKA,
c(hOpMHUPOBABIIIHUECS B CBS3H

C Ip€BECHBIM 00pa30M KHU3HH MPETKOB
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IIMMIIaH3€; MOJIEb KUCTH YEJIOBEKa U
KHCTH ILIAMITaH3E.

JlabopaTopnasi paGora

«M3yueHne 0coOEHHOCTEN CTPOEHMUS
CKEJIETa YEJIOBEKA, CBA3AHHbIX

C IPAMOXOXKIACHUEM»

U TIPSIMOXOKICHUEM.

BbISBISTH IPUUKMHBI 0COOEHHOCTEM
CTPOEHUS Yeperna 4yeIoBeKa

10 CPABHEHUIO C YEJIOBEKOOOPA3ZHBIMHU
00e3bsHaMMU.

CpaBHUBATH OPYAUNHYIO AEATEIBHOCTD
YeJIOBEKA U )KMBOTHBIX.

CpaBHUBaTH 0COOCHHOCTH BBICIIECH
HEPBHOU JEATEILHOCTH YEJIOBEKA U
KUBOTHBIX

5.4 | JIBWKyIIIME CUITBI JIBrxymre cuisbl ((hakTopsbl) PackpeiBaTh coziepkaHne TEPMUHOB U
(paxTopnr) aHTpOMoreHe3a: OMOJIOTHYECKHe, MOHSITUHN: HACJIEICTBCHHAsS
aHTPOIIOTEHE3a coraibHbIe. COOTHOIIICHUE W3MEHYHMBOCTbD, ECTECTBEHHBIN OTOOD,

OMOJIOTHYECKHUX U CONMaJIbHBIX Opy,ﬂHﬁH&fI ACATCIbHOCTD, I'PYIIIIOBOC
(GbakTOpOB B aHTPOIIOTEHE3E. COTPYJHHUYECTBO, OOILIEHUE, PEUb.
JeMoHCTpauun XapakTepru30BaTh ABUKYIINE CUITBI
TaOnuis! ¥ cXeMbl: «/IBHKyIIME CUIIBl | aHTPOTIOT€HE3a: OMOIOTUYECKUE U
aHTPOIIOTEHE3aY. COILIMAJILHBIC
OobopynoBanme: MyJsKUA IPEIMETOB
MaTepUaIbHOU KYJIbTYpPhI IPEAKOB
YeloBeKa

5.5 | OcHOBHBIE CTAANN OcCHOBHBIE CTaIMM AaHTPOIIOTEHE3A. PackpsiBaTh copepkaHre TEPMUHOB U

AHTPOIIOI'CHE3a

Pannue yenoBexooOpa3HbIe 00e3bSIHBI
(MPOKOHCYJIBI) ¥ PAHHUE TTOHTUIBI —
oO1Ire MpeaKH YeI0BeK00Opa3HbIX
00€3bsH U JII0JeH. ABCTPAIIONUTEKU —
JNBYHOT'ME NPEIKH Jiroaeu. Uenosek

MOHSTUI: aBCTPAJIONIUTEK, UenoBek
yMeJbli, YenoBek psaMOoXOIsIIni,
Yenosek reiaenboeprckuii, YemaoBek
HEaHIepTaAIIbCKUN, KPOMaHbOHELI,
JICHUCOBCKHUM 4€JI0BEK, YemoBek
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yMEJIbIi, IEPBbIC U3TOTOBJICHUS
opyauil Tpyaa. Uenosek
MPAMOXOAIINN U TIEPBBIM BBIXO/T
mrozeit 3a mpeaensl Adpuku. YeaoBek
reiienp0eprekuii — o0IIMiA pe1oK
HEaHJIEPTAIbCKOr0 YEJIOBEKA U
YEeJI0OBEKa pa3ymMHOro. Yemosek
HEaHJIEPTAIbCKAM KaK BU/JI JIFOJICHU
XO0JIOAHOI0 KIMMaTa. YenoBek
pa3yMHBIA COBPEMEHHOTO THIIA,
JICHUCOBCKHUI YEJI0OBEK, OCBOCHHUE
KOHTHUHEHTOB 3a npeaenaMu AQpukH.
[TaneoreneTrka v NajyIeOreHOMHUKA.
JeMoHcTpanun

[Moprperst: JI. JIuku, . 5. Porunckuid,
M. M. I'epacumos.

TaOauIbl ¥ CXeMbl: « IBOJIOIIMOHHOE
JIPEBO YEIOBEKA», K ABCTPATIOMUTEKY,
«YenoBek ymensiny, «HenoBek
MPAMOXOISIIUIY, «JIeHUCOBCKUI
yenoBek», «Heanaepranbuby,
«KpomanboH1bD, «IIpegku uenoBekay.
Oo6opynoBanme: MoAeIH TOpCa
MPEIKOB YEJIOBEKA; MYJISKU MPEIMETOB
MaTepUAIbHOU KYJIbTYPhI PEIKOB
YyeJIoBeKa

pa3yMHBII COBPEMEHHOTO TUIIA,
[IaJICOr€HETHKA.

XapaxkTepu3oBaTb OCHOBHBIE CTA/INU
aHTPOIIOTEHE3A.

BbIABIATE NPOrpecCUBHBIE YEPTHI,
IIOSIBUBILIKECS Y NPEIKOB YEIOBEKa
Ha Pa3HbIX CTAIUSIX aHTPOIIOTEHESA.
[IpuBOINTH MPUMEPHI TPEACTABUTEIIEH
OCHOBHBIX CTaJIMM aHTPOIIOIeHEe3a:
ONMCBHIBATh UX AHTPOIIOMETPUUECKHE
JaHHbIE, 00pa3 JKU3HU U OpYyIus TPYyAa.
CpaBHHBATh IPEICTABUTEIIEH OCHOBHBIX
CTaui aHTPONIOTEHE3A

123




denepanbHas padouas nporpamma | buomorus. 10-11 xiaccer (yriyOnEéHHBIH YPOBEHB)

5.6 | OBomonHs DBOJIIOLMSI COBPEMEHHOTO YEJIOBEKA. PackpeiBatTh cojiepKaHue TEPMUHOB U
COBPEMEHHOI'0 EcTecTBeHHBII 0OTOOP B MOMYIAIUIX IOHSATUN: MyTallMOHHBIN IIPOLIECC,
YeJI0BeKa yesioBeka. MyTalMOHHBIN MPOLIECC U noUMOp(U3M, OMYJISIIUOHHbIE

nosumopdusm. [lomynsimonnbie BOJIHBI, Apeii]) TeHOB, MUTpAIIHSI,

BOJIHBI, Ipei reHoB, MUTpanus u «3(hdexT ocHOBaATE.

«3(P(DHEKT OCHOBATEIS» B MOMYJISAIUSIX XapaxkTepu3oBaTh POJib ECTECTBEHHOTO

COBPEMEHHOTO YEJIOBEKA. 0T0OOpa B MOMYJISALUAX COBPEMEHHOTO

JdemoHCcTpauuu yeJIoBEKA.

Tabnuib! U cxeMbl: «ITarnbl 3BoJitonu | OIeHUBATh POJIb MyTAI[AOHHOTO

YeJIOBEKa» nporiecca, NOnyJISIIMOHHBIX BOJIH,
npeiida reHoB, MUrpanu, «3pgdexra
OCHOBATEJIS» B BOJIFOLIUNA TOMYJIALINI
COBPEMEHHOTO YEJIOBEKA.
[IpuBOUTH pUMEPHI (HAKTOPOB,
CIIOCOOHBIX BBI3BATH MOMYJISIIHOHHBIE
BOJIHBI B DBOJIIOLIMM COBPEMEHHOTO
YeJioBeKa

5.7 | UenoBeueckue pachl. Yenoseueckue pacel. [Ionsatue o pace. | PackpbiBath cofiep:kaHie TEPMUHOB U

MexaucuunInHapHbIC
METObI aHTPOITOJIOTHH

bonpime pacer: eBporneongHast
(eBpasumiickasi), aBCTpaIo-HETPOUIHAS
(?KBaTOpHUaIbHAS ), MOHTOJIOUTHAS
(a3maTcko-amepuKaHckas). Bpems u
MyTH paccesieHus YejaoBeKa 1o
iaHere. EAMHCTBO YenoBe4yecKux pac.
Hayunast HecOCTOSITEIbHOCTh pacu3Ma.
[Ipucrnoco6ieHHOCTh YenoBeKa

K Pa3HbIM YCIOBUAM OKPYXKaIOLIEH

MOHATUI: paca, pacOreHe3, pacusm,
COLUAIbHBIN JaPBUHU3M.
XapakTepu3oBaTh NpU3HAKHU OOIBIINX
pac 4esloBeKa: eBpOIECOUTHON
(eBpa3uiicKoii), aBCTPaI0-HErPOUTHOM
(?KBaTOpUAIIBHOW ), MOHTOJIOUHOM
(a3naTcKo-aMepUKAHCKOM ).

BbIABISTS NPUYMHBI BOSHUKHOBEHUS
YeJIOBEUECKHX pac.
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cpensbl. Bausinue reorpaduyueckoit
cpenbl U npeiida reHoB

Ha MOPGOJIOTHIO U PU3UOITIOTHIO
YEJIOBEKa.

MexIucuUIInHaApHBIE METOIbI

B (pusnueckoi (0MOI0rnYecKoi)
AHTPOIIOJOTUHU. DBOIIOLIMOHHAS
AHTPOMOJIOTUS U AJIEOAHTPOIIOIOT U
YEJI0BEYECKUX MOIMYISALNAN.
buoconmansHbie HCcCien0BaHUS
pupoabl yenoseka. MccnenoBanne
KOABOJIIOIIMU OMOJIOTUYECKOTO U
COLIMAJIBHOTO B YEJIOBEKE.
JleMmoHcTpanun

Tabnauibl u cxembl: «Packl uenoBekay.
IIpakTnueckasi padora

«3yueHue 2K0I0rnYecKuX aganTaluii
YEJIOBEKa

[IpuBOAMTH IPUMEPHI AN TUBHBIX
IIPU3HAKOB Y IIPEACTABUTENEN
4eJI0BEYECKHX Pac.

[TpuBOIUTH CBUAETENBCTBA EUHCTBA
IIPOUCXO0KJICHUS YEIOBEUYECKUX pac.
ConocTaBisaTh alallTUBHBIE TUIIBI
JIXOJIEW C pacCOBBIMU NPU3HAKAMU.
JI0Ka3pIBaTh HAYYHYIO
HECOCTOATEIILHOCTh PACU3Ma

Hrtoro yacoB no teme 10
6 | Tema «IK0JI0TUSI — HAYKA 0 B3AUMOOTHOIIEHUAX OPraHNU3MOB 1 HAIOPTAHM3MEHHbIX CUCTEM C OKpY:Kalouiei
cpenoin»
6.1 | 3apoxneHue u 1 3apoKIeHUE U pa3BUTHE SKOJIOTUH PackpsiBaTh copepkaHre TEPMUHOB U
Pa3BUTHUE DKOJIOTUU B TpyAax A. 'ym6onbara, K.®. Pynbe, | moHsTHii: 5K0JI0THS, ayTIKOIOTH,

H.A. CesepuioBa, J. I'ekkens,

A. Tenciu, B.H. Cykauéa. Pa3gensi u
3a71auM 9KOJIOTUH. CBS3b 9KOJIOTHH

C IpYTrUMHU HayKaMH.

CHHDKOJIOTHSI, DKOJIOTHS COOOIIECTB U
YKOCHCTEM, PKOJIOTHS BUJIOB U
TIOIYJISALIUH.

XapakTepu30BaTb OCHOBHBIE ATAIlbI
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JeMoHcTpanun

[HoptpeTtsl: A. 'ymGonbar,

K. ®@. Pynse, H. A. CeBepuos,

. I'ekkenb, A. Tencnn, B. H. Cykaués.
Tabmunel 1 cxeMbl: «Pa3ensl

SKOJIOT M

3apOXKIACHUS U Pa3BUTHS DKOJIOTUU KaK
HayKHU.

[IpuBoAMTH IPUMEPHI 0OBEKTOB
U3YUYEHHUS IKOJIOTUU.

HaspiBaTb OCHOBHBIE 3a/1a41, CTOSIIIIUE
repes y4€HbIMU-3KO0JIOTaMHU.

Y cTraHaBaMBaTh B3aMMOCBS3b SKOJIOTUN
C IpyTMMHU HayKaMH

6.2

MeToabl YKOJIOTHH.
3HaueHue
AKOJIOTHYECKHUX
3HAHUU 19 YeJIIOBEKA

Metoapl 3xomoruun. Ilomesbie
HaOJI0ICHUS. DKCIIEPUMEHTHI

B 9KOJIOTHUH: TIPUPOIHBIE U
nabopatopHbie. MoaenupoBaHue
B OKOJIOTUU. MOHUTOPUHT
OKPY’KarOIIEH CpeJibl: JOKAIbHBIM,
pEruoHAIBHBIN U TJI00ATBHBIIN.
3HaYeHME HKOJIOTHYECKUX 3HAHUM
JUIS YEJIOBEKA. DKOJIOTHUECKOE
MHPOBO33PEHUE KaK OCHOBA CBSI3EH
YEeJIOBEYECTBA C MIPUPOJIOM.
DOopMUPOBAHUE IKOJIOTUYECKOU
KYJBTYPBI U 3KOJIOTUYECKON
rPaMOTHOCTH HACEJICHHUS.
JdemoHcTpauuu

Ta0auie! ¥ cxeMbl: «MeToabl
3KoJIoTUN», «CXxeMa MOHUTOPUHTA
OKPYXaroUIEH CPEIbI».

PackppIBaTh cosiepkaHie TEPMUHOB U
TIOHSITHI: MTOJIEBBIC HAOJIIOCHMS,
MOHUTOPHUHT OKPYKaIOIIEH Cpebl,
MOJCIIUPOBAHUE, IKCIICPUMEHT,
MIPOTHO3UPOBAHUE.

XapakTepru30BaTh METOIBI YKOJIOTHH.
[TpuBOAMTH MPUMEPHI ITOJICBBIX
HAOJIIOICHUM B DKOJIOTHH.

BBISABIATE 0COOCHHOCTH MOHUTOPHHTA
OKpYXKaIoIIen cpeibl Kak METOo/1a
DKOJIOTHYECKHUX MCCIIETOBAHU.
OO0O0CHOBBIBAThL 3HAUECHHUE
AKCIICPUMEHTOB B 9KOJIOTHYECKUX
HCCIIEIOBAHUSIX.

CpaBHHBaTH JIAOOPATOPHBIC U
MIPUPOTHBIC IKCIIEPUMEHTBI KaK METOIbI
9KOJIOTHYECKHUX MCCIIETOBAHUM.
OrneHnBaTh 3HAYCHUE TIPOTHOZUPOBAHUS
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Jlaboparopnasi padora
«M3yueHune MeToJ0B IKOJIOTUYECKUX
HCCIIEA0BAaHUI

KaK METO/1a DKOJIOTMYECKUX
HCCJICJOBAHMM.

O00CHOBBIBATH HEOOXOAUMOCTD
DKOJIOTMYECKUX 3HAHUI

JUISI COBPEMEHHOTO YeJI0BeKa

Hrtoro yacoB no teme 3
7 | Tema «Opranu3msl U cpeja 0OMTAHUD)
7.1 | Dxomnoruyeckue 1 Dxonornyeckue (HakTopsl U PackpsiBaTh copepkaHre TEPMUHOB U
(bakTophI 3aKOHOMEPHOCTH UX JICCTBUSL. MOHSTUH: PKOJIOTHYECKUH (hakTop,

Knaccudukanus 3x010ruaeckux
(dbakTOpOB: aOMOTUUECKUE,
OnoTHYeCKHe, aHTpororeHHelie. Oo01ue
3aKOHOMEPHOCTH JIEUCTBUS
sKojoruyeckux ¢pakropos. [IpaBuio
munnmyma (K. [npenrens,

1O. JIu6ux). TomepaHTHOCTD.
DBPUOMOHTHBIC U CTCHOOMOHTHBIE
OpTraHU3MBI.

JdemoHcTpauuu

TabauIel U cXeMbl: « IKOJIOTHIECKUE
(bakTopbI».

Oo6opynoBanme: repbapuu u
KOJUTICKITUU PACTCHUH 1 )KUBOTHBIX,
MPUCTIOCOOJICHHBIX K BIHSTHUIO
Pa3IMYHBIX IKOJIOTMYECKUX
dbakTopoB

OMOJIOTUYECKUI ONITUMYM,
OTpaHUYMBAIOLIUHN (JIUMUTHUPYIOIIHI)
dakrop.

KnaccuduimpoBathb 5K010rHuecKue
(aKTOPBI 1O Pa3HBIM OCHOBAHUSIM.
XapakTepu3oBaTh 00IIHe
3aKOHOMEPHOCTH JIEUCTBUS
AKOJOTUYECKUX (PAaKTOPOB.
OOGO0CHOBBIBATH JICUCTBUE 3aKOHA
ONTUMYyMa M 3aKOHA OTPaHHUYHBAIOIIIETO
(dakTopa.

IIpuBOAUTE pUMEPHI:
WJUTIOCTPUPYIOIIUE ACHCTBUE MMpaBUiia
MHUHHAMYMa, OTPaHUIMBAIOIIICTO
bakTopa, SBpUOUOHTHBIX U
CTEHOOMOHTHBIX OPTaHU3MOB
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7.2

AOUOTHYECKUE
daxTopsl. CBET Kak
YKOJIOTUUECKUU

dakxTop

Abunotnyeckue paktopsl. CBET Kak
sKosiornueckuit akrop. JleiicTrue
Pa3HBIX YYACTKOB COJTHEYHOTO CIIEKTpa
Ha OpraHU3Mbl. JKOJOTUYECKUE
TPYIIbI pACTEHUN U )KUBOTHBIX

10 OTHONIEHUIO K cBeTYy. CUTHANIbHAS
poJib cBeTa. POTONEPHOIU3ZM.
JeMoHcTpanun

Tabnuib u cxembl: «CBeTOBOM
CIIEKTP», «DKOJIOTUYECKHUE TPYIIIIbI
YKUBOTHBIX 10 OTHOIIEHUIO K CBETY.
Oo6opynoBanme: repOapuu
CBETOJIFOOMBEIX, TCHETIOOMBBIX U
TEHEBBIHOCIIUBBIX PACTECHUI;
CBETOJIFOOMBEIC, TEHEIFOOMBEIE U
TEHEBBIHOCIIMBBIE KOMHATHbIC
pacTeHusl.

JlabopaTropnasi padora
«BrIsIBIEHUE TTIPUCTIOCOOICHU
OpPraHu3MOB K BIIMSTHUIO CBETa

PackpeiBaTh conep:xkaHue TEPMUHOB U
MOHSTHIA: CBET, (POTONEPUOAU3M.
XapakTepu30oBaTh JICCTBUE CBETA KaK
HKOJIOTHYECKOTO (haKTopa.

CpaBHUBATH IEUCTBUE PA3HBIX
YYaCTKOB COJIHEYHOI'O CIIEKTpa

Ha OPraHU3MBl.

BrIsIBISITE 0COOEHHOCTH CTPOCHUS U
KU3ZHEAECATEIbHOCTA PACTEHHUI pa3HbIX
AKOJIOTUYECKUX TPYMIT [0 OTHOLIECHUIO
K CBETY (CBETOJIOOMBbIE, TCHETIOOUBEIE,
TEHEBBIHOCITUBBIE).

ITIpuBOANTE IPUMEPHI PACTEHUN PA3HBIX
AKOJIOTUYECKUX TPYMIl [0 OTHOLIEHUIO
K CBETY.

BoIaBISTH OCOOEHHOCTH CTPOCHUS U
KU3ZHEAEATEIbHOCTH JKUBOTHBIX PA3HBIX
AKOJIOTUYECKUX TPYMIT [0 OTHOLIEHHIO
K CBETY (JIHEBHBIE, CyMEPEUHbIE,
HOYHBIE).

[TpuBOIUTH TPUMEPHI FKUBOTHBIX
Pa3HBIX YKOJOTUYECKUX TPYIII

110 OTHOUIIEHHUIO K CBETY.
OO60CHOBBIBATh 3HAYCHHUE
dboToneprnoan3Ma B )KH3HU OPTAHU3MOB
U JUIsl TPAKTUKU CEITbCKOTO

X0351CTBA
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7.3

AOuoTtnyeckue
(bakxTophI.
TeMmneparypa kak
AKOJIOTUYECKHUM

bakTop

TemriepaTypa Kak 3KOJIOrMYE€CKUI
¢akrop. JlelicTBrue TemMmIepaTypsl

Ha opranu3mel. [loMkuoTepMHBIE U
TOMOWOTEPMHBIE OPTaHU3MBI.
OBpUTEPMHBIE U CTEHOTEPMHBIE
OpPTraHHU3MBI.

JeMoHcTpanun

Tabsuubl u cxeMbl: «TemIokpoBHbIE
KUBOTHBIE», «XOJOTHOKPOBHBIE
KUBOTHBIEY.

Oo6opynoBanme: repdapuu u
KOJUIEKLUHU TETIOIOOUBBIX,
3UMOCTOUKHX, MOPO30yCTONYUBBIX
pacTEeHUid; Yydesia TULL U 3BEPEil.
JlabopaTopHasi padora
«BbIsiBIEHHE TPUCTIOCOOTIEHUIMA
OpPraHU3MOB K BIIMSIHUIO TEMIIEPATYPb»

PackpeiBaTh coziepKaHne TEPMUHOB U
MIOHSTUI: TEMIIEPATYPA,
MONKWIOTEPMHBIE (XOJIOJJHOKPOBHEBIE),
rOMOMOTEpMHBIE (TETUIOKPOBHBIE)
OpraHu3Mbl, aHaOMO03, IBPUTECPMHBIC
OpraHU3Mbl, CTECHOTEPMHBIE OPTAHU3MBI,
TEPMOPETYJIALUSL.

XapakTepu3oBaTh JICVCTBUE
TEMIIEpaTypbl HA OPTaHU3MBI.
BbIBISATH OCOOEHHOCTH CTPOCHUS U
KU3HEIECSITETbHOCTH MMOUKAIIOTEPMHBIX
(XOJOTHOKPOBHBIX) 1 TOMOMOTEPMHBIX
(TENIOKPOBHBIX ) dKUBOTHBIX.
[TpuBOANTE IPUMEPHI MOMKUIOTEPMHBIX
(XOJI0OTHOKPOBHBIX ) U TOMOMOTEPMHBIX
(TETJIOKPOBHBIX ) )KUBOTHBIX.
BoIaBISTH OCOOEHHOCTH CTPOCHUS U
AKU3HEJEATEIIbHOCTH TEIIOI0ONBBIX,
3UMOCTOMKHX, MOPO30YCTOWYNBBIX
pacTeHui.

[TpuBOANTH IPUMEPHI TEIIOIIOOUBBIX,
3UMOCTOUKHX, MOPO30YCTOWYHUBBIX
pacTeHui.

[TpuBOAUTH IPUMEPHI IBPUTEPMHBIX U
CTEHOTEPMHBIX OPraHU3MOB.
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7.4 | AGuoTtnueckue BrnaxHOCTh KaK 3KOJIOTUYECKUN PackpsIBaTh copepkaHre TEPMUHOB U
daktopsl. BnaxxHocTth dakrop. [Ipucniocobienus pacTeHuin MOHSTUH: BIAKHOCTD, TUAPODUTHI,
KaK 9KOJIOTMYECKUI K IMOJIEP’KAHUIO BOJIHOTO OalaHca. rurpoutel, Me30(pUTHI, KCEPOPUTHI,
daxTo Knaccudukanus pacrenunii ’KUBOTHBIC: BOJIHBIC, [TOJTYBOHBIE,

M0 OTHOIIEHUIO K BOJIE. Ha3eMHBIE.
[TpucnocoOneHus >KUBOTHBIX XapakTepu30BaTh ACHCTBUE BIAXKHOCTH
K U3MEHEHUIO BOJTHOTO PEXHUMA. KaK 9KOJIOTHYECKOTO (paKkTopa.
JleMoHCcTpauum BbIsBISITE OCOOEHHOCTU CTPOEHUS U
Tabauis! u cxembl: «PU3HONOTMUECKUE | )KU3HEICATEIBHOCTH PACTEHUH Pa3HBIX
aZanTaIuy >KUBOTHBIX). HKOJIOTMYECKUX TPYIII IO OTHOIIEHUIO
Oo6opynoBanme: repbapun pacTeHUM, | K BOJE.
OTHOCSIIIMUXCS K TUTPOdUTaM, [IpuBOAUTH IPUMEPHI PACTEHUHN Pa3HBIX
KcepopuTam, Me30(pUTaM, KOMHATHBIE | SKOJOTHYECKUX IPYIIIT IO OTHOIICHHIO
pacTeHus JaHHBIX TPYIII. K BOJIC.
JlaGopaTopHasi padora BrIsSBIISITE aHATOMUYECKHE U
«AHATOMUYECKHE OCOOCHHOCTH (bu3nosoruuecKue NpucrnocoOIeHus
pacTEeHMI U3 Pa3HBIX MECT OOUTAHUS» | )KMBOTHBIX K M3MEHEHHIO BOJHOIO
pexrMa.
[IpuBOAWTE IPUMEPHI BOTHBIX,
MOJTYBOJAHBIX M HA3E6MHBIX JKHBOTHBIX
7.5 | Cpenpl obutanus Cpenbl 0OuTaHus OpraHu3MOB: BOAHAsA, | PackpbIBaTh coJiepKaHUE TEPMUHA

OpraHu3MOB

HA3eMHO-BO3/yIIIHAs, TOYBEHHAS,
rTyOWHHAs TTOIMTOYBEHHAS,
BHyTpuOpranusmMeHHast. ®u3uxo-
XHUMUYECKHE 0COOCHHOCTH CpeJl
oOuTaHUs OPraHU3MOB.

«cpena oOOUTaHUS.

XapakTepu3oBaTh 0COOCHHOCTH
BOJIHOM, HA36MHO-BO3AYIIIHOM,
MOYBEHHOM, TTTyOMHHO MOATIOYBEHHON U
BHYTPUOPTaHU3MEHHOM cpeJl 0OUTaHUsI.
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[Ipucnoco6ieHus: OpraHu3MoB K 5KHU3HU
B Pa3HBIX Cpefax.

JeMoHcTpanun

Tabnuiibl u cxembl: «Cpelibl 00MTaHUs
OpPTaHU3MOBY.

O6opynoBanme: KOJUIEKIIMU
KUBOTHBIX, OOMTAIOIINX B Pa3HBIX
cpenax

CpaBHUBaTh (PU3NKO-XUMHUECKHE
YCJIOBUS Pa3HBIX Cpejl OOUTAHMUS.
BBISIBISATE 4epThI TPUCITOCOOICHHOCTH
OpraHu3MOB K OOUTAHHIO B BOJIHOM,
HA3€MHO-BO31YIIIHOW, TOYBEHHOM,
BHYTPUOPTaHU3MEHHOU cpenax
oOHuTaHUS.

[IpuBOIUTH TPUMEPHI OPTAHU3MOB,
0OMTAIONINX B Pa3HBIX Cpeaax

7.6 | buonornueckue buonornueckue purmel. BHenHue u PackpsiBaTh copep:kaHue MOHATHS
PUTMBI BHyTpeHHHUE pUTMBI. CyTOUYHBIC U «OUOJOTUYECKUE PUTMBI».

TOJIMYHBIC PUTMBI. XapakTepu3oBaTh 0COOCHHOCTHU
[Ipucnoco61eHHOCTh OPTaHU3MOB K BHEIIIHUX, BHYTPEHHUX, CYTOUHBIX U
CE30HHBIM U3MECHEHUSIM YCIIOBUU TOJIMYHBIX OMOJIOTMYECKUX PUTMOB.
AKU3HH. [IpuBOIUTH MPUMEPBI IPOSBIICHUS
JeMoHcTpanun OMOJIOTUYECKUX PUTMOB Y Pa3HbBIX
Tabauiel u cxeMmsbl: «buonornyeckue OpPraHn3MOB.
PUTMBD. BbIABISTE 4e€pThl TPUCTIOCOOJIEHHOCTH
Oo6opynoBanue: repbapuu u OPTraHU3MOB K C€30HHBIM U3MEHECHUSIM
KOJUICKIIMM PACTEHUM U )KUBOTHBIX, YCJIOBUM KU3HHU.
o0JagaronmMx 4epTamMmu OnuchiBaTh CE30HHBIC SBJICHUS B )KU3HU
IPUCTIOCOOJICHHOCTH K CE30HHBIM OpraHU3MOB, PaCIPOCTPAHEHHBIX
WU3MEHEHUSIM YCIIOBUM KU3HU B CBOCH MECTHOCTHU

7.7 | XXuznenusie GopMbI KvizHeHHBIE POPMBI OPTAHU3MOB. PackpriBath cojiepkaHue MOHATUS

OpraHnu3MoOB

[TonsTue o )ku3HEeHHOH hopme.
XKuznennsle (opMbI pacTeHUI:
JEPEBBs, KyCTAPHUKH, KYCTAPHUYKH,

«OKU3HEHHas (opMa OpraHu3mMay.
BrIsBIsITE 0COOEHHOCTH CTPOEHUS U
KU3HEAEATEIBHOCTH PACTEHUM Pa3HBIX
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MHOTOJIETHUE TPABbI, OTHOJIETHHE
TpaBbl. JKu3HeHHbIe (OPMBI KUBOTHBIX:
TUIPOOHOHTHI, TCOOMOHTHI,
a’poOuoHTHI. OCOOCHHOCTH CTPOCHHUS U
o0pasza >KM3HH.

JeMoHcTpanun

Tabauisl u cxeMmbl: «Ku3HEeHHBIE
(dopMbI pacTeHui», « KuzHeHHbIe
(OpMBI KUBOTHBIX).

Oo6opynoBanme: repbapuu U
KOJUIEKIINY PACTEHUH U KUBOTHBIX
Pa3IMYHBIX )KU3HEHHBIX (POpM

KU3HEHHBIX (popM.

[TpuBOANUTE IPUMEPHI PACTEHHI PA3HBIX
KU3HEHHBIX (POPM.

BbISBIATE 0COOEHHOCTH CTPOSHUS U
KU3HEIEATeNbHOCTH )KUBOTHBIX Pa3HBIX
’KU3HEHHBIX (POPM.

[TpuBOIUTH IPUMEPHI JKUBOTHBIX
pa3HBIX )KU3HEHHBIX (hopM

7.8

buotnueckue dhakTopbl

buotnueckue gakropsl. Buasl
OMOTHUYECKNX B3aUMOIECHUCTBHUI:
KOHKYPEHIU S, XUIIIHUYECTBO, CUMOMO03
u ero (opmsl. [lapazutusm,
KOOIEepalus, MyTyalu3M,
KOMMEHCaIU3M (KBapTUPAHTCTBO,
HaxjaeOHnYecTBO). HeTpoduueckue
B3aUMO/ICHCTBUS (TOMUYECKHUE,
dbopuueckue, padpudeckue). 3HaUCHHUE
OMOTHYECKNX B3aUMOIEUCTBUIN IS
CYIIECTBOBAHUSI OPTaHU3MOB B CpPEJIE
obutanus. [IpuHIIUTT KOHKYPEHTHOTO
HCKJIIOYCHHS.

JeMoHcTpanun

Tabuuibl ¥ cxembl: « IKocUcTEMA

PackpeiBath conepkaHue TEPMUHOB U
MOHSATUN: KOHKYPEHIIHUS, XUIITHUYECTBO,
Mapa3uTU3M, MyTyaju3M,
KOMMEHCAJIU3M, HETpOUUYECKHE
B3aMMO/JICUCTBUSI.

XapaxkTepu3oBaTh BUAbI OMOTUUECKUX
B3auMMO/CHCTBUH.

OOBSACHTH CYIITHOCTh KOHKYPEHIINU,
XUITHUYECTBA, Mapa3uTU3Ma,
MyTyaJIn3Ma, KOMMEHCAIN3MA.
[IpuBOIUTH IPUMEPHI OPTAHU3MOB,
Y4aCTBYIOIIHNX B OMOTUYECKUX
B3aMMO/ICHCTBUSX Pa3HbIX TUIIOB.
OueHuBaTh 3HaYEHUE OMOTHYECKUX
B3aMMOJICHCTBUH JIJIS CYILIECTBOBAHMS
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IIMPOKOJIMCTBEHHOTO JIECAY,
«DKocucTEMAa XBOMHOTO JIeCay,
«ermm mutanus», « XUITHAYECTBOY,
«ITapazutuzmy», « KOHKypeHIHs»,
«Cumbmo3», «KomMeHcanm3my.
O6opynoBanme: KOJUIEKIIUU
YKUBOTHBIX, YU4aCTBYIOITHUX

B PA3JIMYHBIX OMOTHYECKUX

OpPraHMU3MOB B cpesie OOuTaHusl.
OO60CHOBBIBATH JICHCTBUE IPUHIIUTIA
KOHKYPEHTHOTO MCKJIIOUEHUS

B3aMMOJICVCTBUAX
HToro yacos no Teme 9
8 | Tema «9Ko0/0TUsI BUAOB U NOMYJIAIUI»
8.1 | Dkonormueckue 3 DKOJIOTHYECKUE XapaKTEPUCTUKH PackpeiBaTh coneprkaHue MOHATUSA
XapaKTEPUCTUKU nonyssinuu. [omysiius kak TIOTTYJISILIUS.
MONYJISILAN ouonoruyeckas cucrema. Posib OueHnBaTh 3HaYEHUE HEOAHOPOIHOCTH

HEOJJHOPOJIHOCTH Cpeibl, PU3NIECKUX
O0apbepOB U OCOOCHHOCTEHM OMOJIOTUU
BUJIOB B (HOPMHUPOBAHUU
IIPOCTPAHCTBEHHOMN CTPYKTYPhI
nonyJiAnui. OCHOBHBIE MTOKAa3aTeNn
MONYJISILUN: YACIEHHOCTb, IIIOTHOCTS,
BO3pacTHAas U MOJIOBask CTPYKTYpa,
POXKIaEMOCTh, IPUPOCT, TEMIT POCTA,
CMEPTHOCTb, MUTPALIHSL.
JdemoHcTpauuu

Tabauibl U cXeMbl: « IKOJIOTUYECKHE
XapaKTEPUCTHUKHU MOIMYJISIIUN,
«IIpocTpaHCTBEHHasA CTPYKTypa

cpenbl, pU3nYecKux 6apbepoB U
0COOEHHOCTEN OMOJIOTUHU BUIOB

B ()OpMUPOBAHUU MPOCTPAHCTBEHHOM
CTPYKTYPbI MOIMYJISIUNA.

[IpuBOAMTE MpUMEPHI TOMYJISALAN
pPa3HBIX BUJIOB PACTEHUN U )KUBOTHBIX.
XapakTepu3oBaTh OCHOBHBIE
AKOJIOTUYECKHUE MOKa3aTen
MOMYJISIIIUN: YUCIICHHOCTh, TIJIOTHOCTb,
BO3pACTHAas U MOJIOBasi CTPYKTYpa,
POKJIa€MOCTh, PUPOCT, TEMIT POCTA,
CMEPTHOCTb, MUTPALIHS.
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IOIIYJI I, «BOSpaCTHBIe IMUpaMuabI
I[MOITYJIAIT U

8.2 | Dkonormueckas DKoJIornyecKasi CTpyKTypa nmonyJisiiiuu. | PackpsIBaTh coliepaHUe TEPMUHOB U
CTPYKTypa OneHKa YUCIEHHOCTH MOy JIALHH. MOHSTUN: TUHAMUKA NOMYJISIIIUH,
MOMYJISALIAH. JIMHAMUKA MOIYJIAIUHN U €€ PpEryIsius. | OMOTUYECKUI MOTEHIMAI ITOIYJISLINY,
JlnHaMuKa nonyJisiun buoTnyeckuii MOTEHIMA HOMYIAIKUNA. | KPUBBIE BELDKUBAHMUS, (DAKTOPHI
U €€ peryisauus MonenupoBaHrue TMHAMUKH CMEpPTHOCTH, EMKOCTb CPEJIBI.

nonyJssanuu. Kpussie pocta OOBICHATH 3aKOHOMEPHOCTH
YUCJIEHHOCTH nonyJsinuu. Kpuseie pa3MenieHus 0cooe Monyasuuu
BbDKUBaHMs. Peryisnus 4ucieHHOCTH | Ha 3aHUMAEMOM TEPPUTOPHH.
MOMYJISIUNA: POJIb (DAKTOPOB, OueHnBaTh OMOTUYECKUN MOTEHLIAAT
3aBHUCSIINAX U HE 3aBUCSIIUX OT MOIYJISILIUI Pa3HBbIX OPraHU3MOB.
TUTOTHOCTH. DKOJIOTHYECKUE CTpaTeru | AHAJIM3UPOBATh KPUBBIE POCTA
BUJIOB (- 1 K-cTparterun). YUCJICHHOCTHU MNOMYJISIIIUNA U KPUBBIE
JdeMoHcTpaumnu BBDKHBaHMUA.
Tabnuibl u cxembl: «CKOPOCTh OO60CHOBBIBATh MPUYHUHBI CACPKUBAHUS
3acesieHus MIOBEPXHOCTU 3EMIIN OMOTUYECKOTO MOTEHIMAIa POCTa U
PAa3IMYHBIMHA OpraHU3MaMm») MIPUYXHBI BCIIBIIIEK POKIAEMOCTH
Y OTAEIBHBIX OPTAHU3MOB.
[lepeuncnarh pakTOpbl CMEPTHOCTH,
PETYIUPYIOLINAE YUCIEHHOCTD
MOIYJISILIUN PACTEHUMN U )KUBOTHBIX.
OnuceIBaTh SKOJIOTUYECKHE CTPATETUN
BHJIOB

8.3 | Dkojoruveckas HHIIA [TonsiTue 00 FKOJOTUYECKON HUIIIE PackpeiBaTh conep:xaHue TEPMUHOB U

BH/JIA Buja. MectooOutanue. MHOroMepHasi | IOHSITHI: 2KOJIOTMYecKasi HUIIA, BUI,

MOJCIIb 9KOJIOTUYECKON HUIIN

apcall, MHBa3usl.
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JIx. 1. Xatunncona. Pa3smepsl
sKoyioruueckoit numu. IloreHiuanbpHas
Y peaIn30BAHHAS HUIIIU.

Buj kak cuctema nonysanuii. Apeanbl
BUA0B. BUAbI U UX KU3HECHHbBIC
CTpaTEeruu. DKOJIOTUYECKUE
SKBHBAJICHTHI.

3aKOHOMEPHOCTHU MOBEJCHUS U
MUTpalAM )KUBOTHBIX. bruonornueckue
VHBA3UM YY>KEPOJHBIX BUJIOB.

JdemoHcTpauuu

[loptper: JIxx. Y. XaT4nHCOH.
Tabauup! 1 cxeMbl: «Moxaenb
3KOJIOTUYECKOW HUIIN

JIx. Y. XaTtuynHCOHAY.
Oo6opynoBanue: repOapun pacCTCHHI;
KOJIJICKIIUM )KUBOTHBIX.
JlaGopaTopHasi padora
«IIpucmocobnenns ceMsiH pacTeHUI

K pacCeJICHUIO»

XapaxkTepu3oBaTh MHOTOMEPHYIO
MOJIEb YKOJOTHYECKON HUIIN

JIx. . XaTtunHCOHA.

[IpuBOAUTH IPUMEPHI FKOJTOTUYECKUX
HUII pa3HbIX BUJOB PACTCHUN U
KUBOTHBIX.

BbIABIATH OTIMYME SKOJIOTUYECKOM
HUIILY BUJIA OT €r0 MECTOOOUTAHUS.
['padprueckun nzobpaxaTh
MHOTOMEPHYIO MOJIEb SKOJIOTUYECKOM
HUIIH JIJTS Pa3HbIX BUJIOB.

BpIABIISITE IPUUYKHBI pa3INYNAN
B pazMepax 3KOJIOTUYECKON HUIIN

Y Pa3HbIX BUJIOB PACTCHUH U )KUBOTHBIX.
AHaIM3UpOBaTh MPUYUHBI U
MIOCJIEJICTBUS CMEHBI 3KOJIOTUUECKOU
HUILU

HToro vyacoB no Teme 9
9 | Tema «JkoJi0rusi cO001IECTB. IKOJIOTHYECKHUE CUCTEMbI
9.1 | CoobmectBO 1 Coob6miecTBa oprann3mMoB. buorieno3 u | PackpsiBaTh cojiepKaHue TEPMUHOB U
OpraHU3MOB — ero cTpykrypa. CBsi3u Mexay MOHSATUH: OMOLIEHO3, OMOTOII.
OMOLIEHO3 OpraHu3MaMu B OMOIIEHO3E. XapakTepru3oBaTh OMOIICHO3 U €T0

JdeMoHcTpauuu
Tabnuib! u cxembl: «CTpyKTypa

CTPYKTYPBI: BUJIOBYIO,
MIPOCTPAHCTBEHHYIO, TPODUUECKYIO.
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OHOIIeHO3aY, « DKOCHCTEMA
IIMPOKOJUCTBEHHOTO JIECay,
«IKOCHUCTEMA XBOWHOTO JIECA»

IlepeunciATh ¥ IPUBOAUTH IPUMEPHI
CBSI3€U MEXKYy OPTaHU3MaAMHU
B OMOLICHO3€

9.2

DKocucreMa

DKocHcTeMa KaK OTKpBITasi CUCTEMA
(A.JIx. Terncnu). DyHKIMOHAIIBHbBIC
0JIOKH OpPTraHKU3MOB B DKOCUCTEME:
MPOAYLEHThI, KOHCYMEHTHI,
penyuentsl. Tpoduyeckue ypoBHH.
Tpoduyeckue 11enu U CeTu.
Abunotndeckue 6JJI0KU IKOCUCTEM.
[TouBBI ¥ MBI B AKOCUCTEMAX.
KpyroBopoTt BelecTB ¥ MOTOK SHEPTUU
B DKOCHCTEME.

JdemoHcTpauuu

IHoptpetsl: B. H. Cykaués,

A. JIx. Tencnu.

Tabnuiibl u cxembl: «DYHKITMOHAIBHbBIE
TPYIIbl OPTaHU3MOB B DKOCHUCTEMEY,
«KpyroBopoT BEHIECTB B IKOCUCTEMEY,
«Ilermm nutanus (macTOMUITHAS,
JETPUTHAS ).

Oo6opynoBanme: repObapun pacTCHU;
KOJUIEKIIMY HACEKOMBIX; Uydesia MTUILl U
3BEpeEn

PackppiBath copepkaHne TEPMUHOB H
MOHSATUHN: YKOCUCTEMA, TIPOTYIICHTHI,
KOHCYMEHTBI, pEYLIEHTHI, Tpoprueckue
ypOBHH, Tpouyeckue (MUILEBBIC) LU
U CEeTH.

Ha3piBaTh CTpYKTYpHBIE KOMITOHEHTBI
HKOCHUCTEMBI.

Xapaktepu3oBaTh GYHKIIUU U
MIPUBOJNUTH IIPUMEPHI OPTaHU3MOB

B 9KOCHCTEME Ha OCHOBE UMEIOIINXCS
3HAHHUM O PacTeHHsIX, Tpudax,
OaKTepusiX U )KUBOTHBIX.

OnuceIBaTh KPYTrOBOPOT BEIIECTB U
MOTOK PHEPTUHU B IKOCUCTEME.
OOBSICHATB POJTH OPTaHU3MOB

B OMOJIOTHYECKOM KPYyTOBOPOTE
BEIIIECTB U MTOTOKE YHEPTHUH.
[TpuBOAWTE IPUMEPHI OPTaHNU3MOB,
3aHUMAIONTUX Pa3HbIE YPOBHU
TPOPUIECKUX TTHPAMHU/I.

CocCTaBiATh CXEMBI IEPEHOCA BEIIECTBA
Y DHEPTUU B SKOCHUCTEMAX (IIeTH
MATAHUSA).
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CpaBHUBAThH MAaCTOUIIIHBIC U JCTPUTHBIE
LENU ITUTAaHUS

9.3 | DKosornyecKue OCHOBHBIE TOKA3aTEIN YKOCUCTEMEL. PackpbiBaTh copepkaHie TEPMUHOB U
MAPaMU/IBI buomacca u npoaykiusi. MOHATHM: IPOTYKIIHS, Oromacca,
DKOJIOTUYECKUE TUPAMHUIBI UHCEIT, AKOJIOTUYECKas MUpaMua.
OmoMacchl ¥ YHEPTUH. XapakTepu30oBaTh MpaBuiia
JeMoHcTpanun AKOJIOTUYECKUX MUPAMUJT YU CET,
TaOauIbl ¥ CXEMBI: « DKOJIOTHYECKast OMOMACCHI U SHEPIHH.
MApaMUJA YUCET», «IKOJIOrHIecKas OOBSICHATH IPUUUHBI PA3THYHIA
nupamuia OuoOMacchly, B IMPOJAYKTUBHOCTH Y Pa3HBIX
«IKOJIOTHYECKAs MUPAMUJIA SHEPTUN» | HIKOCUCTEM.
[TpuBOAUTH MpUMEPHI TPAKTUYECKOTO
MIPUMEHEHUST TPABUI SKOJIOTUMYECKUX
MUPAMUI.
CpaBHuBaTh OMOMACCY U MPOIYKITUIO
AKOCHUCTEM CYIIM U MUPOBOIro OKeaHa
9.4 | UsmeneHnus Jlunamuxa skocucmem. PackpeiBaTh cojiep:kaHue TEPMUHOB U
COOOIIECTB — Kamacmpoguueckue nepecmpotixu. MOHSITUI: CYKIIECCHUs, KITMMAaKCHOE
CYKLIECCUU @Dnykmyayuu. HarpaBieHHbIe COOOIIIECTBO, CYKIIECCUOHHBIN PS/I.

3aKOHOMEPHBIC CMEHBI COOOIIECTB —
cykueccud. [lepBudHbIC 1 BTOPUYHBIE
CYKIIECCUH U UX TIPUYHHEI.
AHTpOTIOTeHHBIC BO3ICHCTBUS

Ha cykueccuu. KnumakcHoe
coob1ectBo. buopasnoobpasue u
MOJTHOTA KPYyTroBOPOTA BEIECTB —
OCHOBA YCTOWYHBOCTH COOOIIIECTB.

XapakTepru3oBaTh CYKIICCCHUHU:
MIEPBUYHBIC ¥ BTOPUYHBIC, IPUBOIUTH
WX TIPUMEPBI U Ha3bIBATh MPUYHUHBI
CMEHBI COOOIIIECTB.

CpaBHHBaTh BpEMCHHBIE U KOPCHHBIE
OMOreo1eHO3bI Ha KOHKPETHBIX
IpUMepax CBOEH MECTHOCTH.
MonenupoBaTh pe3yJIbTaThI Mpoliecca
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JeMoHcTpanun

Tabuuib! 1 cxeMbl: «O0Opa3oBaHue
6o10Tay, «IlepBuunas cykieccus»,
«BoccTaHoBieHue eca mocie noxapa»

CMEHBI OMOTEOIIEHO30B 0T BIUSIHUCM
aHTPOIIOTEHHOTO (PaKTOpa

9.5 | IIpuponnsie [IpuponHble SKOCUCTEMBI. PackpeiBath conep:xkaHue TEPMUHOB U
DKOCUCTEMBI Oxocucmemvl 03€p u pex. Ixocucmemvl | TOHATUN: (PUTOIUIAHKTOH, 300TIJIAHKTOH,
Mopeti U 0KeaHos. IKocucmemvl myHOp, | SpyCHOCTB.
Jlecos, cmeneil, NyCmblHb. XapakTepu30oBaTh NPUPOIHBIE
JleMoHCTpauMu HKOCUCTEMBI, UX OCHOBHbIE
TabauIrel U cxeMbl: « IKocucTemMa KOMIIOHEHTHI (Ha ITpUMeEpe 03€epa,
LIMPOKOJMCTBEHHOI'O JIECA, XBOWHOT'O U HIMPOKOJINCTBEHHOTO JIECa).
«IKOCUCTEMA XBOMHOTO JIECA», OOBICHATH TPUYMHBI PA3ITMYHON
«IKocHucTEMA 03€epay. OroMacchl IPOAYLIEHTOB U
O6opynoBanme: akBapuyM Kak MOJI€Tb | KOHCYMEHTOB B IIPUPOIHBIX
HKOCUCTEMBI. HKOCUCTEMAX.
IKCKypeust « IKCKypcust B TANHUHBI | COCTaBIIsATh MACTOUILHBIE U JIETPUTHBIE
OuoreorieHo3 (B 1yOpaBy, Oepe3HsK, ST TTUTAHUS TTPUPOTHBIX SIKOCUCTEM.
€JIbHUK, HA CyXOJ0JbHBIN WIN [IpuBOANTH PUMEPHI OPTAHU3MOB,
NOMMEHHBIN JTyT, 03€pO, OOJIOTO)» BXOJISIIIIUX B COCTaB (PUTOMIIAHKTOHA,
300IIAaHKTOHA, OeHTOCA.
OOG0CHOBBIBATH POJIb IPYCHOCTHU
B KU3HHM HA3€MHBIX SKOCHUCTEM.
CpaBHHBaTh OMOMACCy U MPOTYKIIHIO
BOJHBIX M Ha3€MHBIX 3KOCHCTEM
9.6 | AHTpomoreHHbIe AHTPONIOTE€HHBIE YKOCUCTEMBI. PackpriBatTh conepkaHie TEPMUHOB U
HKOCUCTEMBI ArposkocucreMa. ArpoLeHo3. MIOHATHI: arPOIKOCUCTEMA, arPOLIEHO3,
(arposKOCUCTEMBI) Pa3nuuns Mexy aHTpOIIOreHHbIMH U MOHOKYJIBTYpA.
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MPUPOJHBIMH SKOCUCTEMAMH.
JdeMoHcTpauuu

TaOauisl 1 cxembl: «ATPOLICHO3Y,
«KpyroBopoT BewecTB ¥ MOTOK
SHEPTUHU B arpoLeHO3e».
OobopynoBanme: repdbapun
KYJIbTYPHBIX M IMKOPACTYIIMX
pacTeHuil.

IKCKYpCHs «IKCKypCus

B arpo3KOCHUCTEMY (Ha MOJIE WU

B TEIUTUYHOE X035UCTBO)»

XapakTepu3oBaTh OCHOBHBIE
KOMITOHEHTBI arpO3KOCHUCTEMBI.
[IpuBOAUTH MPUMEPHI ATPOIKOCUCTEM.

CocTaBisTh LIENU MUTAHUS arpolieHo03a.

OO0CHOBBIBATH TPUUNHBI HU3KOU
YCTOMYMBOCTH arpOdKOCUCTEM.
CpaBHHBaTh arpO’KOCUCTEMBI U
IIPUPOIHBIE YKOCUCTEMBI.
XapakTepu30oBaTh POJIb YEIOBEKA
B COXPAHEHUH yCTOMYNBOCTH
arpodKoCUCTEM

9.7

YpO0OIKOCUCTEMBL.
DOKOMOHHUTOPUHT

Ypb6o3kocucrembl. OCHOBHBIC
KOMITOHEHTHI YPOOIKOCUCTEM.
I'opoxackas dnopa u ayna.

CuHaHTpONM3aLUs TOPOJICKON (ayHBbI.

buonornueckoe u X0351MCTBEHHOE
3HAYCHHUE arpOdKOCUCTEM U
ypOOIKOCUCTEM.

3aK0oHOMEpPHOCTH (HOPMUPOBAHUS
OCHOBHBIX B3aUMOJICHUCTBUU
OpraHU3MOB B DKOCHUCTEMaX.

Ponv kackaonozo s¢pgpexma u 61006-
20UPUKAMOPO8 (KI0UesbIX 8UA08)

8 PYHKYUOHUPOBAHUU IKOCUCMEM.
[TepeHoc 3HEPTUM U BEILIECTB MEXKTY
CMEKHBIMH 3KOCHUCTEMAaMH.

Y CTOMYHNBOCTH OPTaHU3MOB,

PackpbiBath cojiepkaHre TEPMUHOB U
MOHATHH: YPOOIKOCUCTEMA,
CHHAHTPOIM3AIHS, TOpOICcKas (uiopa,
ropojckas (hayHa, 9KOMOHUTOPHHT.
XapakTepu3oBaTh OCHOBHBIC
KOMITOHEHTBI yPOOIKOCHUCTEM.
OnuceiBaTh OMOJOTUUECKOE U
XO035IUCTBEHHOE 3HAYEHHE
ypOOIKOCHCTEM.

[IpuBOAMTH IPUMEPHI U OIICHUBATH
COCTOSTHHE YPOOIKOCUCTEM CBOCH
MECTHOCTH.

BoIsIBISTE 0COOEHHOCTH TOPOJICKOI
(baopsl U hayHBI.

CpaBHHBaThH YpOOIKOCUCTEMBI
MIPUPOJTHBIE DKOCUCTEMBI
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MOIYJISILIUK ¥ DKOCUCTEM B YCIIOBUSIX
€CTECTBEHHBIX U AHTPOITOIN€HHBIX
BO3JEUCTBUN.

Mexanuzmul 6030eticmaus 3a2psA3HeHUl

PA3HLIX MUNO8 HA CYOOP2AHUBMEHHOM,
OpP2aHUIMEHHOM, NONYJISAYUOHHOM U
9KOCUCMEMHOM YPOBHSIX, OCHOBbI
9KON0SUYECKO20 HOPMUPOBAHUSL
AHMPONO2EHHO20 8030€UCMEUSL.
MeTo10510THsl MOHUTOPUHTA
€CTECTBEHHBIX M AaHTPOIIOT€HHBIX
HKOCHCTEM.

JdemoHcTpauuu

Tabsauub! u cxemsl: «IIprumepbl
ypOOIKOCUCTEM.

IIpakTnyeckas padora

«3yueHune u onucanue
ypOOIKOCUCTEMBI.

Jlaboparopnasi padora

«3yuenune paznooOpaszusi MEIKUX
MOYBEHHBIX YWICHUCTOHOTHX B Pa3HbBIX
HKOCHCTEMAX)

Hroro yacoB nmo teme

12
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10

Tema «buocdepa — riiodajbHast IKOCUCTEMA»

10.1

buocdepa. CtpykTypa
u coctaB 6uochepsl

2

buocdepa — obmemanerapuas
00051049Ka 3eMJIH, TJe CYIIEeCTBYET WIIn
CyllleCTBOBaJIa *U3Hb. PazButue
MIpeACTaBICHH 0 Orocdepe B Tpyaax
9. 3rocca. Yuenue B.M. Bepnanckoro
o ouocdepe. Obnactu duocheps u eé
cocTas. JKuBoe BemecTBo Onocqepsl 1
ero QyHKIIHH.

JeMoHcTpanun

IHoprpetsl: B. Y. BepHaackuii,

9. 3rocc.

Tabnauib u cxemsl: «I'eochepsl
3eminy», « DyHKIIMY )KUBOTO BEIIECTBA

PackppiBath copepkanne TEPMUHOB H
MOHATHUH: Onocdepa, )KHBOE BEIIECTRO,
KOCHOE BEIIECTBO, OMOKOCHOE
BEIIECTBO, OMOT€HHOE BEIIECTRO.
[IpuBOoAUTH GOPMYITHPOBKH OCHOBHBIX
nojoxxeHut yuenus B. Y. Bepnaackoro
o obuocdepe.

XapakrepusoBaTh 00JaCTH OMOoCPEpsI U
UX COCTaB, Ha3bIBaTh 00J1ACTH
pactpoCcTpaHEHUs KUBOTO BEIIECTBA

B 000JI09Kax 3eMJIH U BBISIBIISTh
MPUYHHBI €70 PA3TUIHOTO
pacnpe/eeHus.

[lepeuncnarb PyHKITUU )KUBOTO
BelecTa ouocdepsl (Trazonas,
OKHUCJIUTEIHLHO-BOCCTAHOBUTEIIbHAS,
KOHIICHTpAIMOHHAsI, ONOXHUMHUYECKas).
[IpuBOoAUTH IPUMEPHI TPEOOPA3YIOLIETO
BO3JICHCTBHS )KUBOTO BEIIECTBA HA
ouochepy.

AHaTu3upOBaTh U OIICHUBATH
OMOJIOTHYECKYIO0 HH(POPMAIIHIO

0 rJ100JIBHBIX IKOJIOTUUECKUX
npobiemax 6rochepsl, moTydaeMyro

13 Pa3HbIX UCTOYHUKOB.
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OuenuBats Bkiaza B. Y. Bepnajackoro,
3. 3r0cca B CO3/1aHHUE YUEHUS
o ouocdepe

10.2

3aKOHOMEPHOCTHU
CYIIECTBOBaHHUSI
ounocdepsl.
KpyroBopotsl
BEIIIECTB

3aKOHOMEPHOCTH CYIIECTBOBAHUS
o6uocgepsl. OcobenHoCTH OHOChEpHI
KaK I100aJIbHOM 3KOCHCTEMBI.
JIlnHAaMHU4Y€eCKOE paBHOBECHE

B Ouocdepe. KpyroBopoTs! BeliecTB 1
OMOTreOXUMHUUYECKHE IIUKITBI (YTIIepoa,
azora). PUTMUYHOCTH SIBIICHUIMA

B Onocdepe.

JdemoHcTpauuu

Tabnub! u cxemsl: «I'eocdepsl
3emin», «OyHKIIUH )KUBOTO
BEIIIECTBAY,

«KpyroBopoT azora B mpupoie»,
«KpyroBopoT yriiepoia B mpupojie,
«KpyroBopoT KuCI0p0o1a B IPUPOJIE»,
«KpyroBopoT BOJIbI B IPUPOEH

PackprIiBatTh cojiepkaHue TEPMUHOB U
MOHSITHIA: T7100aJIbHAsg YKOCHCTEMA,
JTMHAMHYECKOE PaBHOBECHE,
KPYTOBOPOTHI BEIICCTB,
OMOTEOXUMHUYECKUE TTHKJIBI.
XapakTepru30BaTh 0COOCHHOCTH
ouocdepsl Kak ri100aIbHOM
HKOCUCTEMBI.

Onpenensate PyHKIIHUIO OMoCheps

B oOecrnieueHn OMOTEHHOTO
KpyTrOBOPOTA BEIICCTB Ha IJIAHETE.
XapakTepu3oBaTh OCHOBHBIC
KPYTOBOPOTHI: BOJIBI, YIJIEpO/Ia, a30Ta.
CpaBHHBaTh 0COOEHHOCTH KPyTOBOPOTA
Pa3TNYHBIX BEIIECTB.

OrneHnBaTh 3HAYCHHE KPYTOBOPOTA
BEIIIECTB JIJIS CYIIICCTBOBAHUS YKU3HU
Ha 3emuie.

OOBSACHITH POJIb OPTAHU3MOB

B OMOJIOTHYECKOM KPYyTOBOPOTE
BCIIICCTB.

BrIABIATh TUHAMUYECKOE PABHOBECHE
ouocdepsl.
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[IpuBOAUTH TPUMEPHI PUTMUIHOCTH
SIBJICHUH B OHMocdepe
10.3 | 3oHaIBHOCTH 2 3oHansHOCTH Onochepsl. [lonsTue PackpbIBaTh cojiep:kaHrue TEPMUHOB U
ouocdepsl. OCHOBHBIC 0 6mome. OCHOBHBIE OMOMBI CYIIIH: MOHATHI: OMOMBI, TYHJpa, XBOWHbBIC
OMOMBI CYIIH. TYHJIpa, XBOWHBIE JIeca, CMEIIaHHBIC | JIECA, CMELIIaHHBIE JIeca,
Y CTOWYUBOCTH IMPOKOJIMCTBEHHBIE JIeca, CTEIH, IITUPOKOJMCTBEHHEIE JIeca, CTEIH,
onocdepsl CaBaHHBI, TyCTHIHU, TPOTIMYECKUE JIeCa, | CABAHHBI, IIyCTHIHU, TPOIIMYECKUE JIeCa,
BBICOKOTOPbs. Kimar, pacTUTENbHBIN | BBICOKOTOPBSI.
Y )KMBOTHBIM MUP OMOMOB CYIIIH. Iloxa3pIBaTh Ha KapTe U
Crpykrypa U QyHKIUS KUBBIX CHCTEM, | XapPAKTEPU30BATH OCHOBHBIEC OMOMBI
OILICHKA UX PECYPCHOIO MOTEeHIMana u | CyIIu.
o6nochepHbIX PYHKINHN. CpaBHHMBATb OCOOCHHOCTH KIIUMaTa,
JeMoHCTpauun MOYB, PACTUTEIHHOTO U )KUBOTHOTO
Tabmuib! 1 cxembl: «OCHOBHBIC OMOMBI | MUPA Pa3HbIX OMOMOB CYLIU 3€MIIU.
cymm», «Kimmmarudaeckue nosica BbISBISTH MPUYMHBI 30HATTLHOCTH
3emnny, « Tynapay, «Taiiray, B Ouocdepe
«CMelIaHHbBIN Jecy,
«1InpoKOIUCTBEHHBIN JieCy, «CTEnbY,
«CaBanHay, «IlycThIHS»,
«Tponmueckui iecy.
Oo6opynoBanue: repbapun pacTeHUIN
Pa3HBIX OMOMOB; KOJUTCKITUH YKUBOTHBIX
HToro vyacoB no Teme 6
11 | Tema «Yesi0Bek U OKPYKAKOIIAS CPeIa
11.1 | BozneticTBue 2 DKOJIOTUUECKHE KPU3UCHI U X PackpbiBaTh cofiep>kaHre TEPMUHOB
yesioBeKa Ha onocdepy npuurHbl. Bo3nelicTBre yenoBeka Y TIOHATHI: aTMocdepa,
Ha Ouocdepy. 3arps3HeHNE BO3AYITHON | BEMIECTBA-3arPSI3HUTEIH,
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cpeasl. OxpaHa Bo3ayxa. 3arpsa3HEHUE
BOJHOM cpeabl. OXpaHa BOJHBIX
pecypcoB. Pa3pyiienne noussl. OxpaHa
MIOYBEHHBIX pecypcoB. 3meHenune
KJIUMara.

JdeMoHcTpauuu

Tabauibl U cXeMbI: «3arpsi3HeHHe
aTMocdeps», «3arps3HeHUe
ruapocheps», «3arps3HEHNUE TIOYBBIY,
«ITapaukoBsIit 23 hexT»

MapHUKOBBIN 2PPEKT, «030HOBAS
TBIPay, KKUCIOTHBIE 0K,
ruapocdepa, IBTpodUKaIis BOI0EMOB,
M0YBa, YPO3Us TTOYB, TICCTHIIH/IBI,
AKOJIOTHYECKUN KPU3HC.
AHann3upoBaTh aHTPOIIOTECHHbIE
(dhaxTopsl Bo3eCTBUS Ha Orochepy
(poJib yenoBeKa B IPUPOJIE) HA Pa3HbIX
dTamax pa3BUTH YEIOBEYECKOTO

oO1iecTBa.
XapakTepu3oBaTh TJI00aTbHbIC

HKOJIOTUYECKUE MTPOOIIEMBI;
OCHOBHBIE UICTOYHUKH aTMOC(EPHBIX
3arpsiI3HEHUN; DKOJIOTMYECKUE
po0JieMbl, CBSI3aHHBIC

C YBEJIMYEHUEM TPAHCIIOPTA

B KPYIHBIX TOpojax; 3BTPOPUKAIIIO
BOJIOEMOB; MOCJICICTBUS 3arPA3HCHUS
BOJI XUMHUYECKUMU BEILIECTBAMHU;
BO3/ICIICTBHE YEJIOBEKA HA TOYBEHHbBIN
TTOKPOB.

ApryMEHTUPOBATH 3HAYEHUE
AKOJIOTMYECKUX 3HAHUH B PEIICHUU
BOIIPOCA O MOJIEPKAHUU YCTOMYMBOCTH
ouocdepsl
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11.2

AHTpPOINOreHHOE
BO3JICHICTBHE

HAa PACTUTEIIbHBIN U
JKUBOTHBIN MUD.
OxpaHa npupoIbl

AHTPOIIOT€HHOE BO3/ICUCTBUE

HA PACTUTEIBbHBIN U )KUBOTHBIN MUP.
OxpaHa pacTUTEIBLHOTO U KUBOTHOT'O
Mupa. OCHOBHBIE TPUHIUIIBI OXPAHbI
npupoasl. Kpacueie kauru. Oco6o
OXpaHsieMbI€ ITPUPOJIHBIC TEPPUTOPUHU
(OOIIT). boraanueckue caapl U
300JI0TUYECKHUE TTapKH.
JdemoHcTpauuu

Tabnuib! u cxembl: «Ocobo

OXPaHACMBIC ITPUPOAHBIC TCPPUTOPUND).

Oo6opynoBanme: pororpaduu
OXpaHSAEMbIX PACTEHUHN U )KUBOTHBIX
Kpacnoit knuru PO, KpacHoit knuru
peruona

PackpbIBaTh cosiepkaHUE TEPMUHOB U
IIOHATUI: COKpAIlCHUE
Onopa3zHo00Opasus, OXpaHa MPUPOJIbI,
0c000 OXpaHseMbIe IPUPOIHBIE
tepputopun (OOIIT), boTannueckuit
cal, 300JI0TUYECKNN MTapK.
XapakTepu30oBaTh IUIAHETAPHYIO POJIb
pacTeHU! U )KUBOTHBIX.

[IpuBOANTH PUMEPHI NIPSMOTO U
KOCBEHHOI'O BO3/ICHCTBUS YEJIOBEKA
HA PACTUTEIBbHBIN U )KUBOTHBIN

MHUD.

XapakTepru30BaTh NPUHIINAIIBI
«BceMHUpHOM CTpaTernu OXpaHsbl
IPUPOIBDY.

[lepeuncraTb 0COOEHHOCTH pa3IMYHBIX
OOIIT.

[IpuBoanTts npumepst OOIIT,
pPacnoJIOKEHHBIX B CBOEI MECTHOCTH.
Jloka3bIBaTh Ha MPUMEPAX ONACHOCTh
COKpalIeHHs! OMOJIOTUYECKOTO
pazHooOpasus 3eMIu.

[IpuBOAUTH MPUMEPHI PEIKUX U
MaJIOYMCIEHHBIX BUJOB PACTEHUN 1
KUBOTHBIX CBOEH MECTHOCTH,
3aHecEHHbIX B KpacHble KHUTH
pernonoB u Kpacnyto kaury PO
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11.3

PanmonansHoe
IIPUPOIOIIOIB30BAHNE
U yCTOMYUBOE
pa3BUTHE

OCHOBHBIE TIPUHITUIIBI YCTOHIHBOTO
Pa3BUTHS YEIIOBEUYCCTBA U TIPUPO/IBL.
PanmonansHOE IPUPOAOTIONH30BAHNE
U COXpaHCHUE OMOJOTHYECKOTO
pa3HooOpasus 3eMiu.

OO61re 3aKOHOMEPHOCTH
JI00aJIbHBIX KOJIOTHYECKHUX
Kpu3ucoB. OcoOeHHOCTH
COBPEMEHHOTO KpH3HCa U €T0
BEPOSTHBIC ITOCIICCTBHSI.

Pa3BuTHe METO10B MOHUTOPHHTA
Pa3BUTHS OITACHBIX TEXHOTCHHBIX
IIPOIIECCOB.

Cucmemuvie ucciedo8arus nepexooa
K pecypcocbepezaiowell u
KOHKYPEHMOCNOCOOHOLL dHepeemuKe.
buonoeuuecxoe pasnoobpazue u
ouopecypcol. Hayuonanvnule
uHopmMayuoHHvle cucmemsl,
obecneuusaowue 00CmMyn

K UHopmayuu no cocmosHuio
OMOENbHbIX BUO08 U IKOCUCTIEM.
OcHosbl s3K0peadburumayuy 3Kocucmem
u cnocob6o6 60pvovI

¢ buonospel’coeHUsMU.
Pexoncmpyrkyus mopckux u Hazemmvix
9KOCUCTNEM.

PackpeiBaTh coepkaHne TEPMUHOB U
ITOHATHN: PALIMOHAIBHOE
IIPUPOIOIOIb30BAHNE, YCTOUYNUBOE
pa3BUTHE, IPUPOHBIE PECYPCHI,
DKOJIOTUYECKUHN CIIEN.
XapakTepu3oBaTh OCHOBHBIE TPUHLIATIBI
YCTOMYMBOI'O Pa3BUTHUs YEJIOBEUYECTBA U
IIPUPOJBI.

OnuceiBaTh HEUCYEPIIAEMBIE U
ycuepraeMble IPUPOIHBIE PECYPCHI,
MTOAYEPKUBAST OTHOCUTEIIBHOCTh
HEHUCUYEPIIaeMOCTH IPUPOIHBIX
pECYpCOB; XapaKTepU30BaTh IIPOLECCHI
VX BOBHUKHOBEHUS U YCIOBUS CPELBI,
NPUBOJAIINE K UX (POPMUPOBAHUIO.
PackpbIBaTh po0IE€Mbl paliiOHATBLHOTO
MIPUPOIOTIOIB30BAHUS U HAXOAUTh IIyTH
UX PELICHUS
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JeMoHcTpanun
Tabauusl ¥ cxeMbl: «Moaenu
YIIPABIISIEMOTO MUPA»

HToro yacoB 1o Teme 6
PesepBHOE Bpems 5
OBUIEE KOJIMYECTBO 99
YACOB I1O ITPOI'PAMME

147



