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OdenepanpHas paboyass mporpamma 1o ydyeOHOMy mpenmery «buomorws»
(yrnyOnéHHbplli ypoBeHb) (mpeaMeTHas o0nacTh «EcTecTBEeHHO-HAay4dHBIC MPEIMETHI»)
(masiee COOTBETCTBEHHO — MporpaMmMa MO OWOJIOTMH, OHOJIOTHS) BKIIIOYAET
MOSICHUTENBHYIO 3aIMCKY, COIepKaHNEe O0YUCHHSI, INTAHUPYEMbIC PE3YJIBTaThl OCBOCHHUS
POrpaMMbl 10 OUOJIOTHH.

[TosicHuTeIbHAS 3aMHMCKa OTPa)kaeT OOIUE IEIM U 3a/aud U3YYCHHUS OMOJIOTHH,
XapaKTEPUCTUKY TICUXOJOTUYECKUX MPEANOCHIIOK K €€ HM3YyYEeHHUIO O0Yy4arolMMUCH,
MECTO B CTPYKType y4eOHOTO TUTaHa, a TaKXke MOAXOAbl K OTOOpY conaepKaHUs,K
OTIPENICTICHUIO  TJIAHUPYEMBIX  pE3yJdbTaTOB W K  CTPYKType TEMaTUYECKOTO
TUTAaHUPOBAHUS.

Conepxanne OOydYeHHS PACKPBIBACT  COJCPKATEIbHBIC JIMHUH, KOTOPHIC
peayiaratoTcs JUisi 00sS3aTeIbHOTO M3YYEHHUsSI B KaXKJIOM KJlacce Ha YPOBHE CPEIIHETrO
00111eT0 0Opa30BaHUSI.

[TnanupyemMble pe3yabTaThl OCBOCHHUS TIPOTPaMMbl 1O OHOJOTHH BKJIIOYAIOT
JUYHOCTHBIE, METaIllpeAMETHBIC PE3yJbTaThl 3a BECh IMEPHOJ OOYyYCHHs Ha YPOBHE
cpenHero o0mero oopa3oBaHus, a TaK)Ke MPEIMETHbIE JOCTUKEHUSI 00y4aroerocs 3a
KaXJIbIH T0/1 O0y4eHUSI.

HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma o Ouoj0orUKM Ha YPOBHE CpeIHEr0 00IIero oopa3oBaHus pa3padoTaHa
Ha ocHOoBe PDepepanpHoro 3akoHa or 29.12.2012 No 273-®3 «0O6 oOpa3zoBaHuu
B Poccuiickoii ®enepanuny, ®I'OC COO, Konnenuuu mnpenojaBaHusi y4eOHOTO
npeamera «buosiorus» MU OCHOBHBIX MOJIOKEHUH (enepanbHON paboueld MporpaMMbl
BOCITUTAHUSI.

VYyeonsiii npeamer «buosorus» yrinyonénHoro yposHs uzyuyenus (10—11 kmaccol)
SBIIICTCSI OJHUM W3 KOMIIOHEHTOB TIpeIMETHON oOnactn «EcTecTBeHHO-HaydYHBIC
npeametb». CormacHo nojnoxenusm OI'OC COO mpoduiibHble yueOHBIE MPEIMETHI,
n3ydyaeMble Ha yrIIyOJIEHHOM YpOBHE, SIBJISIOTCS criocooom auddepeHimanuu o0yueHus
Ha ypOBHE CpelHero o0Iero oopa3oBaHus U MPU3BaHBI 00ECIICUUTh MPEEMCTBEHHOCTD
MEXIy OCHOBHBIM OOIIMM, CPETHUM OOIINUM, CPETHUM IPO(PECCHOHATLHBIM U BBICIIIAM
obOpaszoBanreM. B TO ke BpeMs KaKIblii W3 dTUX YYCOHBIX MPEAMETOB JIOJDKCH OBITH
OpPUCHTHUPOBAH Ha TMPUOPUTETHOE pEIICHUE O00pa30BaTEIbHBIX, BOCIUTATEIHHBIX
W pa3BHUBAIOIIMX 3aJlad, CBA3AaHHBIX C TpodopueHTAIMe O0OyJalImuxcs U
CTUMYJIUPOBAHUEM HWHTEpeca K KOHKPETHOW OOJACTH HAYYHOTO 3HAHUS, CBS3aHHOTO
¢ Omostoruei, MEIUITMHON, YKOJIOTHEH, IICHXOJI0THEH, CIIOPTOM HJIM BOCHHBIM JICIIOM.

[Iporpamma mo Ouosjoruu JaéT MPEACTABICHHE O LEMW W 3ajjayax H3Y4YeHUs
yuebHoro npeamera «buonorus» Ha yriayOiaEHHOM ypOBHE, OINpenesseT 00s3aTeabHoe
(MHBapUAHTHOE) TIPEAMETHOE COJIEp)KAaHHUE, €ro CTPYKTYpUPOBAHUE IO paszjieiaM H
TeMaM, pacrhpeiesieHne IO KiaccaMm, PEKOMEHIYET TOCIeI0BATEIbHOCTh H3YyUCHUS
y4eOHOTO MaTepralia ¢ y4€TOM MEXIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, TOTUKH



yu4eOHOro TMpoliecca, BO3PACTHBIX OCOOEHHOCTEW oOydwarommxcsi. B mporpamme
Mo OWOJIOTMU peaJIM30BaH NPHUHIIMII TMPEEMCTBEHHOCTH C M3y4YCHHUEM OHOJIOTUH
Ha YypOBHE OCHOBHOTO 0OIIero oOpaszoBaHms, Ojarojapsi 4eMy IPOCMATPHUBACTCS
HAlpaBJICHHOCTh ~ HA  TOCJIEAYyIOIIee  pPa3BUTHE  OWOJOTHYECKUX  3HAHWM,
OPMEHTUPOBAHHBIX Ha (OPMUPOBAHHE ECTECTBEHHO-HAYYHOI'O MHPOBO33PEHMUS,
HKOJIOTHYECKOTO MBIIIJICHUS, PEACTABICHUN O 3JOPOBOM 00pa3e KU3HH, HAa BOCTIMTAHHE
OEpeKHOT0 OTHOIICHUS K OKPY>KaloIIe MPUPOHON cpene. B mporpamme nmo 6uosoruu
TaK)K€ TIOKa3aHbl BO3MOXKHOCTH y4eOHOro mnpenmera «buosnorus» B peamuzamnuu
tpeboBanuit PI'OC COO K mMmIaHUPYEMBIM JMYHOCTHBIM, METANpPEIMETHBIM U
NpeAMETHBIM pe3yJibTataM 00ydeHHS U B (DOPMHUPOBAHMH OCHOBHBIX BHJIOB Y4EOHO-
MO3HABATEIILHON  NIEATEIbHOCTH  OOYYaIOIUXCS 1O  OCBOCHHIO  COJCPKaHUS
OMOJIOTUYECKOTr0 00pa30BaHuUs HA YPOBHE CPEIHETO 0OIIET0 00pa3oBaHUs.

VYyeOuniii mpeamer «buosnorus» Ha ypoBHE CpemaHEro oOmiero oOpa3oBaHUS
3aBepIaeT OMOJIOTHUECKOe 00pa30BaHUE B IIKOJIC M OPUEHTHPOBAH Ha PACIIMPEHUE U
yrayOjeHue 3HaHui OOyYaronuXcsi O >KUBOW MPHUPOIE, OCHOBaX MOJICKYJSAPHON U
KJIETOYHON OMOJIOTUH, ASMOPUOJIOTUM U OUOJOTHM PAa3BUTHS, TE€HETUKHU, CEJIEKIIUH,
OMOTEXHOJIOTHH, IBOTIOIIMOHHOTO YUYEHHUS U DKOJIOTHH.

N3yuenne yueOHOro mpeamera «buonorus» Ha  yriayOJEHHOM  ypOBHE
OpPHCHTHPOBAHO Ha TOATOTOBKY OOYYAIOMUXCS K TOCICAYIONIEMY TOJYICHHIO
OMOJIOTUYECKOTO 00pa30BaHus B By3aX M OpraHU3alUAX CPETHET0 MpodhecCHOHAIBHOTO
obpazoBanmsi. OCHOBY €ro COJIEp)KaHHS COCTABJISET CHCTEMa OMOJOTHYECKUX 3HAHUH,
MOJIYYCHHBIX TIPU H3YYCHUW OOYYAIOIMMHUCS COOTBETCTBYIOIIMX CHCTEMATHUCCKHX
paszaesioB OMOJIOTUH Ha YPOBHE OCHOBHOTO 0011ero obpasoanus, B 10—11 kmaccax atu
3HAHMS TOJYYaloT pa3BUTHE. Tak, pacmupeHsl W yriayOJaeHBI OHOJIOTHUCCKUE 3HAHUS
O pacTeHHUsAX, JKUBOTHBIX, TIpuOax, OaKTEepUsx, OpPraHW3ME 4YEJIOBEKa, OOIINX
3aKOHOMEPHOCTSIX KU3HH, JIOTIOJIHUTEIHLHO BKJIIOYEHBI OHOJOTUYECKUE CBEICHUS
MIPUKJIATHOTO U MTOMCKOBOTO XapaKTepa, KOTOPhIE MOYKHO UCIOJIb30BaTh KaK OPUEHTHUPBI
TS TIOCJIETYIOIIEeTo BhiOopa mpodeccun. Bo3MorkHa Takyke MHTETpaliusi OMOJIOTHUESCKUX
3HAaHWUH C COOTBETCTBYIOIIMMH 3HAHUSAMHU, TTOJTYYCHHBIMU 00 YJAFOIIMMHUCS TIPU U3y4ESHUN
bu3uKK, XUMUH, reorpadi U MaTEeMAaTUKH.

CtpykTypa mporpaMmbl 1O OWOJOTHU OTPaXaeT CHCTEMHO-YPOBHEBBIM U
HBOJTFOITMOHHBIN TTOAXOBI K U3ydeHHUI0 Onosorun. COrIacHO UM, M3yJaroTCsl CBOMCTBA
¥ 3aKOHOMEPHOCTHU, XapaKTEePHBIC ISl KUBBIX CHCTEM Pa3HOTO YPOBHS OpraHHU3allvu,
HBOJTFOITUU OPTaHUYECKOTO MUpPA Ha 3eMIie, COXpaHECHUS OMOJIOTMYECKOTO pa3HOOOpa3us
iaHeTsl. Tak, B 10 kmacce u3y4yaroTcs OCHOBBI MOJIEKYJISIPHOW U KJIETOYHOU OMOJIOTHH,
SMOpPUOTIOTUU W OWOJIOTMH PA3BUTHUS, TEHETUKH M CEJICKIUU, OWOTEXHOJOTHUU U
CUHTETUYCCKON OWOJIOTHH, aKTyalIM3UPYIOTCS 3HAHUS OOydJaroImxcs 1Mo OOTaHUWKeE,
300JI0TUH, aHaTOMUH, (hu3uosiornu yejaoeka. B 11 kimacce n3ydyaroTcsi 9BOJIOIMOHHOE
y4€HHUE, OCHOBBI DKOJIOTUU U yUeHHue 0 Ouocdepe.

VYuebnsiii npeamet «buonorusy npu3BaHa 00€CIEYUTh OCBOCHHE 00YYaIONUMUCS
OMOJIOTMYECKUX TEOPUM W 3aKOHOB, WJIEW, MPUHIIMIIOB W MPaBHJI, JISKAIINX B OCHOBE



COBPEMEHHOM  €CTECTBEHHO-HAyYHOM KapTUHBI MHpa, 3HAHUH O CTPOCHHUH,
MHOrooOpa3u U OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, IMOMyJIsiud, OHOILIEHO3a,
IKOCHCTEMBI, O BBIJAIONIUXCA HAYyYHBIX JOCTH)KCHHUSX, COBPEMEHHBIX HCCIEIOBAHUAX
B OWONOTMH, TPUKIATHBIX acleKTax OWOJIOTUYECKUX 3HaHMW. [ pasButus u
NOoJAepKaHUS HHTepeca 00yJaroIuXcsi K OMOJIOTUU Hapsly CO 3HAYUTEIbHBIM 00bEMOM
TEOPETUYECKOI0 MaTepuaja B COAEPKAaHUU MPOTrPaMMBI IO OHMOJIOTUU TPETYyCMOTPEHO
3HAKOMCTBO C WCTOPHEN CTAHOBJICHMS W Pa3BUTHUS TOM WM MHOM 00JIacTH OHMOJOTHH,
BKJIAJIOM OTCYECTBEHHBIX H 3apyOekKHBIX YYEHBIX B PEIICHHE BaXHEHIIHMX
OMOJIOTMUYECKUX U SKOJIOTHUECKUX MPOOIIEM.

Lenp m3ydenus ydebHoro mpeamera «buornorus» Ha yrinyOl€HHOM ypOBHE —
OBJIaJIcHHE OOYYArOMIMMHCS 3HAHUSIMH O CTPYKTYPHO-(DYHKIMOHAJIBHOW OpraHU3alluu
KUBBIX CHCTEM DPAa3HOTO paHra U MPHUOOpEeTEHHE YMEHUW HCIOJIb30BaTh STH 3HAHUS
B (opMupoBaHMM HWHTEpeca K ONpeAeNEHHOM o00sacTd MpodhecCuOHANbHON
NEeATEIbHOCTH, CBSA3aHHOM ¢ OWoJiorMeld, WM K BBIOOpPY y4eOHOro 3aBelCHUs
JUTSL IPOAOJKEHUST OMOJIOTUYECKOr0 00pa30BaHMsl.

JlocTmkenne 1eny u3ydeHus: yueoHoro npeamera «buonorus» Ha yriyOaéHHOM
YPOBHE 00ECIIEUNBAETCS PELICHUEM CIICAYIOIIUX 3a/1ay:

OCBOCHHE OOYYaIOIMIMMUCS CHUCTEMBbl OWUOJOTUYECKUX 3HAaHMWM: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOpUSIX, KOHIEMIMIX, THUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTIX U
nmpaBuiaX, COCTaBIAIONIMX COBPEMEHHYIO €CTECTBEHHO-HAy4YHYIO KapTUHY MHPA;
O CTPOCHUM, MHOTrOOOpasuM H OCOOCHHOCTSX OHOJOTHYECKUX CHUCTeM (KIIETKa,
OpraHu3M, MOMYJISALNs, BUJ, OMOreo1eHo3, Ouocdepa); 0 BBIIAOIIMUXCA OTKPBITUIX U
COBPEMEHHBIX UCCIIEIOBAHUSX B OMOJIOTHH;

O3HAKOMJIEHHE OOy4Yaromuxcsi C METOJAaMU TIO3HAHUS JKMBOM  MPUPOJBIL:
UCCJIEIOBATEILCKUMH METOJaMH OMOJIOTUYECKUX HAyK (MOJEKYJISIPHOW U KJIETOYHOU
OMOJ0THH, YMOPUOJIOTUU M OUOJIOTUU PAa3BUTHS, TCHETUKU U CEJIEKIIUU, OMOTEXHOJIOTUN
Y CUHTETHYECKOUW OMOJIOTHH, MAaJICOHTOJIOTHUH, IKOJIOTHH ); METOJaMHU CaMOCTOATEILHOTO
MPOBEICHUS OMOJIOTUYECKUX UCCIIEIOBAaHUN B J1a00OpaTOpuu U B pupoie (HaOIroaeHue,
U3MEpEHHE, SKCIIEPUMEHT, MOICTUPOBAHUE);

OBJIaJIcHHEe  OOy4YaloIMMUCA  YMEHUSIMHU: CaMOCTOSITETbHO ~ HaXOJUTh,
aHANMM3UPOBaTh U HCIOJB30BaTh OWOJOTHYECKYI0 HH(POPMAIIUIO; TMOJIH30BATHCS
OMOJIOrMYECKON TEPMHUHOJIOTMEH M CHMBOJHMKOM; yCTaHaBIUBaTh CBS3b MEXKIY
pa3BUTHEM OMOJIOTHH U COIMATBLHO-DKOHOMHUYECKUMH U IKOJIOTHYECKUMHU MPOOIeMaMu
YeJIOBEYEeCTBA; OLIEHUBATh IIOCIEJACTBUS CBOEH JEATENBHOCTH IO OTHOILEHUIO
K OKpY’Karollel IpUpoJHON cpejie, COOCTBEHHOMY 3/10POBBIO U 3/I0POBBIO OKPYKAIOIINX
Jrofel; OOOCHOBBIBATH U COONMIOAATh Mephl  TPO(PHIAKTHKA  MHGEKIIMOHHBIX
3a00J€BaHUi, TMpaBWia TMOBEACHUS B TMPUPOAEC U oOOecrnedeHus Oe30MacHOCTH
COOCTBEHHOM JKHU3HENESITCIbHOCTH B YPE3BBIUAWHBIX CHUTYaIlUSX NPHUPOJAHOTO U
TEXHOTEHHOTO XapakTepa; XapaKTepU30BaThb COBPEMEHHBIC HAYYHBIE OTKPBITHS
B 00J1acTH OMOJIOTHH;

pa3BuTHE Yy OOYyYaIOIIMXCS HWHTEIUIEKTyallbHBIX W TBOPUYECKHX CIOCOOHOCTEH
B MPOIIECCE 3HAKOMCTBA C BBIJAIOUIMMHUCS OTKPBITUSIMU U COBPEMEHHBIMU



UCCJEIOBAHUSIMU B OMOJIOTHMH, pelIaeMbIMH €10 MpoOsiieMamMH, METOA0JI0Tuei
OMOJIOTUYECKOTO WCCIICIOBAHUS, TMPOBEJACHUS DSKCIEPUMEHTAIBHBIX HCCIEIOBAHUM,
perieHusi OMOJIOTHYECKMX 3a7ad, MOJCIHPOBAHUS OHWOJOTHYECKUX OOBEKTOB U
IIPOIIECCOB;

BOCITUTAHUE Y 00YYAIOMINXCS IIEHHOCTHOTO OTHOIIICHUS K )KHBOW MPUPO/IE B IIEJIIOM
U K OTIENbHBIM €€ O0O0beKTaM U SBJICHUSIM; (POPMUPOBAHUE HSKOJOTUYECKOMH,
TEHETUYECKON TPaMOTHOCTH, OOIIeH KyJIbTyphl TOBEACHHS B NPHUPOAC; MHTETpAIlUN
€CTECTBEHHO-HAYYHbIX 3HAHUM;

npuoOpeTeHue oOy4Jaronmmucs KOMITETEHTHOCTH B palMoHaIbHOM
MIPUPOOIIOIH30BaHUN (COOIOZICHUE TPABUJI MOBEICHUS B MPUPOJE, OXPAHBI BUIOB,
IKOCUCTEM, OMOCPEPDI), COXpAaHEHUH COOCTBEHHOTO 3/I0POBbSI U 3JJ0POBbS OKPY>KAIOIIHUX
monie (cobmoaeHuss mMep NnpoduiakTUKH 3a00jeBaHUi, oOecreueHue Oe30MacHOCTH
KU3HEICATCIbHOCTH B YPE3BBIYAMHBIX CHUTYalMsIX MPUPOJHOTO W TEXHOTEHHOTO
XapakTepa) Ha OCHOBE HCIIOJIb30BaHUSA OHOJIOTMUECKMX 3HAHUM U yMEHUM
B IIOBCEHEBHOM JKU3HU;

CO3/IaHUE YCIIOBUHM JJII OCO3HAHHOTO BbIOOpA OOYYArONIUMUCS WHIWBHUIYyaIbHOU
o0pazoBarenbHOI TPaeKTOPUH, CIIOCOOCTBYIOIIEH MOCJIETYIOLIEMY
npoecCHOHATEHOMY  CaMOOIPENCIEHNI0, B COOTBETCTBUH C WHIWBHIYyATbHBIMA
UHTEpEecaMH U MOTPEOHOCTSIMHU PETHOHA.

OO611ee yncio 4acoB, peKOMEHI0BAHHBIX JUIsl U3yYEHUs OMOJIOTHH Ha YITyOJIeHHOM
ypoBHe, — 204 gaca: B 10 xnacce — 102 gaca (3 yaca B Henemo), B 11 knacce — 102 gaca
(3 yaca B HenelH0).

OT16op opraHu3anMoHHBIX (OPM, METOAOB M CPEACTB OOy4YeHUs OHOJIOTUU
OCYIIECTBISIETCS € Yy4€TOM CIeUUu(PUKA ero CcojepKaHus ¢ HapaBJICHHOCTH
Ha TPOAOHKCHHE OHOJIOTMYECKOTO O0pa30oBaHUS B  OPTaHM3AIUAX  CPEIHETO
po¢eCCUOHAIBHOTO U BBICIIETO 00pa30BaHUsI.

OO0s3aTeNbHBIM YCIIOBHEM TMpU OOYYEHHH OHMOJIOTMM Ha YIITyOJIEHHOM YpOBHE
SBIIICTCSI TIPOBEACHHE JA0OPATOPHBIX M TIPAKTHYECKUX pador. Tarke ydactue
0o0ydJaronmxcsi B BBINOJTHEHUM TMPOEKTHBIX U y4eOHO-HCCIEOBATEIbCKUX padoT,
TEMaTHKa KOTOPBIX OMPEISIAETCS yYHUTEJIeM Ha OCHOBE HMMEIOIIMXCS MaTepHallbHO-
TEXHUYECKUX PECYPCOB U MECTHBIX MTPUPOIHBIX YCIOBHM.



COJEPXAHUE OBYUYEHUA

10 KJIACC

Tema 1. BuoJsiorusi kKak Hayka

CoBpeMeHHass OwWoyioTus — KOMIUICKCHAas Hayka. KpaTkas uCTOpus pa3BUTHSA
ouonoruu. buonornueckue Hayku U u3ydaeMble UMH MpoOiaeMbl. DyHIaMEHTANIbHEIE,
MPUKJIAJHBIC U TIOMCKOBbIE HAYYHBIE UCCIEA0OBaHUS B OMOJIOTUH.

3HaueHue Ouoioruu B (OPMHPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAy4YHOU
kaptuabl Mmupa. [Ipodeccun, cBs3aHHbIe C Owojorueld. 3HaueHHWEe OWOJIOTHH
B IPAaKTUYECKOM JESATEIbHOCTM YEJIOBEKA: MEIWIMHE, CEJIbCKOM  XO35HCTBE,
MPOMBIILJICHHOCTH, OXPAaHE MPUPO/IBI.

JleMoHCTpanuu

[Toptpetsi: Apuctorens, Teodpact, K. Jlunne#t, K.b. Jlamapkx, Y. JlapBuH,
V. T'apsen, I'. Menaens, B.M. Bepuanckuii, W.II. IlaBmoB, WN.M. MeuHukos,
H.W. BaBunos, H.B. Tumodees-Pecorcknii, JIxx. Yorcon, ®. Kpuk, /[.K. benses.

Tabmuubr U cxembl: «CBsI3b OHOJIOTMM C JpYrUMU Haykammuy, «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. )KuBble cucTeMbI U UX U3YUYeHHE

JXKuBble cucteMbl Kak mnpeaMmer u3ydeHus ouosnoruu. CBOMCTBA JKUBBIX CHCTEM:
€AUHCTBO XUMHUYECKOI0 COCTaBa, JIMCKPETHOCTb M LEJIOCTHOCTb, CIOXKHOCTb H
YHOPSIAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CAMOOPraHU3alusl, CAMOBOCIIPOU3BEICHUE,
pa3ApaKUMOCThb, U3BMEHUMBOCTD, POCT U PA3BUTHE.

YpOBHU OpraHu3alyy >KUBBIX CHCTEM: MOJIEKYJSPHBIM, KJIECTOYHBIMA, TKAHEBBIH,
OpraHU3MEHHBINA, MOMYJALMOHHO-BUIOBOM, 3KOCHUCTEMHbIH (OMOre€OIeHOTHUYECKUI),
ouocdepubiit. [Iponeccsl, npoucxonsuie B KUBbIX cucTeMax. OCHOBHbIE MPU3HAKU
xuBoro. Ku3Hp kak ¢opma cymecTBoBaHus maTepuu. Hayku, v3ydaromiue >KUBbIC
CHUCTEMBI Ha Pa3HbIX YPOBHAX OpraHU3aLUU.

N3yuenue »xuBbIX cucteM. Mertonpl Ouonorudeckoil Hayku. HaOmonenue,
U3MEPEHUE, DKCIIEPUMEHT, CUCTEeMaTu3anus, MeraaHanu3. lloHsTme O 3aBUCMMON H
He3aBUCUMOW nepeMeHHoM. [lnmanupoBanue skcnepuMeHTta. [loctaHoBKka M mpoBepka
runote3. HyneBas rumorte3a. IloHsTue BBHIOOPKM M €€ TOCTOBEPHOCTh. Paz0Opoc
B Ouonornueckux JaHHBIX. OLIEHKa JOCTOBEPHOCTH MOJYYEHHBIX pE3yJbTaToB.
[IprunHBI UCKAKEHUS PE3YIIBTATOB IKCIIEpUMeEHTA. [IoHATHE CTATUCTHYECKOTO TECTA.

JleMoHcTpanuu

Tabnuupl U cxembl: « OCHOBHbIEC MPU3HAKU KU3HW», «BUOIOTHYECKUE CUCTEMBIY,
«CBOWCTBa XKUBOW MATEPUN», «YPOBHU OPTAHU3ALMM KUBOM MpUPOAbD», «CTpoeHUE
XKUBOTHOM KIIETKM», «TKaHM KUBOTHBIX», «CHCTEMBI OPraHoB YEJIOBEYECKOTO
opranusMay, «buoreoreHo3y», «buochepa», «MeTo1bl U3YUEHUS )KUBOU MPUPOIBIY.

! Conmeprxanue nporpamMMel, BEIIEIEHHOE KYPCUE0M, HE BXOAUT B IIPOBEPKY FOCYAAPCTBEHHOM TOroBoit arrecranuu (T A).



ObopynoBanue: 1a00paTopHOE 000PYIOBAHNE ISl TPOBEICHUS HAOTIOACHUH,
U3MEPEHUH, SKCIIEPUMEHTOB.

[IpakTuyeckas padora

«Hcnonp30BaHKMEe Pa3TMYHBIX METOIOB MTPU U3YUCHHUH KHUBBIX CUCTEM).

Tema 3. BuoJiorusi KJIeTKn

Krnetka — cTpykTypHO-(QyHKIIMOHATbHAS €IWHHUIA >KUBOTO. VICTOpUS OTKpBITHS
kietku. Pabotsl P. I'yka, A. JleBenryka. Knerounas reopus (T. [lIBann, M. IIneiinen,
P. BupxoB). OCHOBHBIE MTOJIOKEHUSI COBPEMEHHOU KIIETOYHOU TEOPHH.

MeTopI MOJIEKYIISIPHOM U KJIETOYHOW OMOJOTHH: MUKPOCKOIHS, XpoMaTorpadus,
aekTpodopes, METom MEUYEHBIX aToMoB, AuddepeHnuanpHoe MeHTpU(PyrupoBaHue,
KyJIbTUBUPOBAaHUE KIETOK. M3yuenue @uxcupoanuvix Kiemox. IIEKTPOHHas
MUKpockonus. Kongokanvnas mukpockonus. Bumanvnoe (npudsixcusnennoe) uzyuenue
KJIeMOK.

JleMoHcTpanuu

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

Tabmuubl U cxembl: «CBETOBOM MHUKPOCKOI», «JIEKTPOHHBIA MHUKPOCKOID»,
«Hctopus pa3BUTHSA METOI0B MUKPOCKOITUNY.

OOopyoBaHME: CBETOBOM  MHKpPOCKON, MHUKpONpEnaparbl  pacTUTEIbHBIX,
KUBOTHBIX U OAKTEPUAIBHBIX KIETOK.

[IpakTnueckas pabora

«3yyenrne MeToMOB KJIETOUHOM Owuosioruu (xpomartorpadus, snexTpodopes,
muddepennnansuoe neHTpudyruposanue, [1LIP)».

Tema 4. XumMnuyeckasi OpraHu3anus KJIeTKH

XHWMHUYECKNN COCTAaB KIETKA. Makpo-, MUKPO- M YJIbTPAMUKPOJIEMEHTHI. Boa u e€
poib Kak pACTBOPUTENS, pearcHra, y4dacTHE B CTPYKTYpPUPOBAaHUM  KIETKH,
TeIIoperyasiuud. MuHepajabHble BEUIECTBA KIETKH, UX OHOJoruyeckas pojb. Ponb
KaTUOHOB U aHUOHOB B KIIETKE.

Oprannueckre BemiecTBa  KJIETKW. buonorndeckue  mnoaumepnl.  benkw.
AMUWHOKUCIIOTHBIH cocTaB OenkoB. CTpyKTyphl OelkoBOM MoJekyibl. llepBuunas
CTpYKTYypa OeJika, enTHHas CBsi3b. BTOpuyHas, TpeTuyHas, YeTBEpTHUYHAS CTPYKTYPHI.
Henarypanus. CsoiictBa OenkoB. Knaccudukamnus 6enkoB. buonornueckue QyHKIUN
0enkoB. [Ipuonul.

YrneBoapl. MoOHOcCaxapuabl, IHCAXapUIbl, OJUTOCAXAPUIBl W IOJUCAXAPUIBIL.
OOmmii aH CTpoeHUs U (PU3MKO-XUMUYECKHUE CBOMCTBA yriieBoJ0B. buosornueckue
(GyHKUIHU YTIEBOOB.

Jlumuael. T'mapodunsHO-TUApPOPOOHBIE CcBoOMicTBa. Kraccudukanuss TUNUAOB.
Tpurnuuepunbl, pochonunuasl, BOCKU, CTEPOUAbl. buonornyeckue GyHKIUU JIUITHAIOB.
OOmue cBoiicTBa OWONIOrMYECKMX MeMOpaH —  TEKy4ecTb, CHOCOOHOCTb
K CaM03aMbIKaHUIO, MOJIYIIPOHULIAEMOCTb.

Hyxnennoseie xkucnorel. JHK u PHK. CrpoeHne HyKIEMHOBBIX KHCIIOT.
Hyxneoruapl. [Ipunuun kommiementapHoctH. [lpaBuino Yapradda. Ctpykrypa JTHK —



IBOMHAs cipanb. MectoHaxoxaenue u ouonornveckue ¢pynkiuu JHK. Buasr PHK.
Oynkiuu PHK B knetke.

Crpoenue wmosekynbsl AT®. Makposprudueckue cBszu B Mojekyiae ATO.
buonornueckne ¢ynkuun ATO. BoccTaHOBIEHHBIE MEPEHOCUYUKH, WX (QYHKIUH
B KJeTke. /Jpyeue uyknreosuompugpocpamor (HT®). CexBenuporanue [IHK. Memoowi
2eHOMUKU, MPAHCKPUNTMOMUKU, NPOMEOMUKU.

CtpykTypHas Ouosiorusi: OuOXMMHUYECKHEe U Ouodu3nyecKkrue UCCIeI0BAHUS
COCTaBa U MPOCTPAHCTBEHHOUN CTPYKTYphl OMOMOJIEKY. Modenupoganue cmpyKmypsl u
@yHKyuti 6uomonekyn u ux Kommniekcos. Kommvromepuwvui ouszaiin u opeanuyeckutl
CUHMeE3 OUOMOTIEKYL U UX HENPUPOOHBIX AHATIO208.

JleMoHCcTpanuu

[Toptpetsr: JI. Ilonunr, k. Yorcon, ®. Kpuk, M. Yunkunc, P. ®pankius,
®. Conrep, C. IIpy3unep.

Jnarpammel: «PacnpeneneHne XUMHAYECKUX JJIEMEHTOB B HEXKUBOW IPUPOAE»,
«PacrnpeneneHrne XuMUYECKUX PJIEMEHTOB B JKUBOU MPUPOAEN.

Tabmuubr u cxemsl: «llepuoguyeckas TabnuIa XUMHYECKHUX DIIEMEHTOBY,
«CtpoeHne MoONEKyJibl BOIb», «BemecrtBa B cocraBe opraHusmMoB», «CTtpoeHue
MOJIEKYJIbl  Oenkay, «CTpyKTypbl O€NKOBOM MOJEKyJb», «CTpoeHHuE MOJIEKYI
yIIIeBOI0B», «CTpO€HHE MOJEKYH JAUNUI0BY», «HykiIenHoBble KUCIOTH, «CTpoeHHe
MOJIeKyJIbl ATO».

OO0opynoBaHKe: XUMUYECKAsI TOCY1a U 000pYA0BaHHUE.

JlaboparopHas pab6ora «OOHapyx)eHHe OCIKOB ¢ IIOMOIIBIO KauyeCTBEHHBIX
peaKuuiny.

JlabopaTtopHas pabora «MccnegoBaHue HYKJIEHMHOBBIX KHCIIOT, BBIIECICHHBIX
U3 KJIETOK Pa3JIMYHbIX OPraHU3MOBY.

Tema 5. CTpoenue u pyHKIIUM KJIETKH

Tumbl  KJIETOK:  dyKapwoTHYecKas W  mpokapuoTwueckas.  CTpyKTypHO-
GbyHKIIMOHATBHBIE 00pa30BaHUS KICTKH.

Crpoenue mpokapuoTudeckon kJeTku. KiertouHas creHka OakTepuit u apxeil.
Oco0OeHHOCTH CTpOEHUsI TeTepOoTPOdHON M aBTOTPOPHON MPOKAPUOTUUECKHUX KIIETOK.
MecTo 1 poJib IPOKAPUOT B OMOLIEHO3aX.

CrpoeHune u (QYHKIIMOHHUPOBAHHUE 3yKapHoTH4Yecko KieTku. IlnazmaTtuueckas
MeMmOpaHna (miazMaiemMma). CTpykTypa IUIa3MaTHYEeCKOM MemOpaHbl. TpaHCHopT
BEII[ECTB 4Yepe3 IIa3MaTHUUeCKyl0 MeMOpaHy: maccuBHBIA (auddy3us, obrerdéHHas
muddy3us), aKTUBHBIM  (MEPBUYHBIA W BTOPUYHBIM  AaKTUBHBIM  TPAHCIOPT).
[Tonynponumaemocts mMemMOpanbl. PaboTa HaTpuii-kaqumeBOro Hacoca. DHAOLUTO3:
nUHOLMTO3, (aronuTo3. Ok3ouuto3. Kierounas crenka. CtpykTtypa U (QyHKUUU
KJIETOYHOM CTEHKH PAaCTEHUM, TpUOOB.

[uronna3sma. I[lurozons. Ilutockener. JIBukeHue wnmToria3mMbel. OpraHoubl
kiaeTkd. OpHoMeMOpaHHBIE OpPraHoOMIbl KIETKH: ’Haomiasmarnudeckas cetb (JIIC),
anmapat ['onappKu, AUM30COMBI, UX CTpoeHue W (PpyHKIuu. B3aumocss3b



OIHOMEMOpaHHBIX OpraHouaoB KieTkd. CTpoeHue TpaHyJIsSIpPHOTO PETHKYIyMa.
Mexanusm wnanpaenenusi 6enxoe 6 JIIIC. CunHte3 pacTBOpuUMbIX OenkoB. CuHTE3
KJIETOYHBIX MeMmOpaH. ['nmagkuii (arpaHymisipHBIN) SHAOIUIA3MATHUYECKUA PETHKYITYM.
CekperopHast ¢(ynkuusa anmapata [onbmxu. Moouguxayus 6enkoé 6 annapame
Tonvoorcu. Copmuposka benxos 6 annapame I'onvoxcu. TpaHCTIOPT BEIIECTB B KIICTKE.
Bakyonu pacturenbbix kineTok. Knerounsiii cok. Typrop.

[ToryaBTOHOMHBIE OPraHOUIbI KJIETKU: MUTOXOHAPUH, TUTACTUIIBL. [Ipoucxodcoenue
mumoxonopuii u naacmuo. Cumbuoeenez (K.C. Mepeosckosckuu, JI. Mapeynuc).
Crtpoenue u GyHKIIMM MUTOXOHAPUN U TuTacTul. llepBUyHbIe, BTOPUYHBIC U CIOKHbBIC
WIacTUAbl  (DOTOCHHTE3UPYIOIIMX  JYKApUOT.  XJOPOIIACThl,  XPOMOILIACTHI,
JICUKOILJIACTHI BBICIIUX PACTEHUM.

HememOpanubie opranHouasl kinetku CrpoeHwe W (QYHKIUUM HEeMeMOpaHHBIX
opraHousioB KieTku. Pubocomel. IIpomesicymounvie unramenmol. MUKpopUIaMEeHTHI.
Axmunosvie Mmukpoguiamenmsi. MBbIlIEUHbIE KICTKU. AKMuUHO8ble KOMNOHEHMbl
Hemblueunsblx kiemok. Mukporpyoouku. Knerounsiii nentp. CTpoeHHEe M JBHKEHUE
KIYTUKOB M pecHHYeK. MukpoTpyOouku nuroruia3mel. LleHtpuons. benku,
accoyuupoB8antvle ¢ MUKpoguiamenmamu u Mukpompyoouxamu. Momopmsie 6eaxu.

Snpo. OOGosouka siapa, XpOMATHUH, KapUOILIa3Ma, SAPBINKH, UX CTPOEHUE U
bynkuuu. SnepHeiii 6enkoBbId MaTpuKe. [IpocTpaHCTBEHHOE PACIIOIOKEHUE XPOMOCOM
B UHTEp(Da3HOM siipe. Dyxpomamun u cemepoxpomamui. bellku XxpoMaTUHA — THCTOHBI.
Junamuxa saoepHoti 06010uKU 8 Mumo3se. Hoepubiii mpancnopm.

Knerounble BkmtoueHusi. CpaBHUTENbHAs XapaKTEPUCTHUKA KIETOK 3SYKApUOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHOM).

JleMoHcTpanuu

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

Tabnuibr 1 cxembl: «CTpOCHUE SYKAPUOTHUECKON KIETKN», « CTpOCHHE KUBOTHOM
KJIETKN», «CTpOCHUE PACTUTEIBLHON KIETKN», «CTpPOCHUE MUTOXOHAPUNY, «SAapo»,
«CTpoeHne NpOKapHOTUYECKON KIETKM.

OOopyznoBaHue: CBETOBOM  MHUKPOCKON, MHUKPONPENapaTbl  pPacTUTENbHBIX,
KUBOTHBIX KJIETOK, MUKPONpPENapaThl OaKTepUATbHBIX KIETOK.

JlaGopartopHas padota «M3yueHue cTpoeHus KIETOK pa3InYHbIX OPraHU3MOB.

[IpakTuyeckas pabota «M3yueHrne CBOMCTB KIIETOYHOU MEMOpaHbD».

JlaGopatopHass  paGota «MccrmegoBaHue mija3Moiu3a UM JIEIUIa3MOJIK3A
B PACTUTEIbHBIX KIETKAX).

[IpakTtuueckas paboTta «lM3ydeHue NBWKEHHSI IMTOIUIa3Mbl B PACTHTEIIBHBIX
KJIETKaX».

Tema 6. OOMeH BelllecTB U NMpeBpallleHNe JHEPTUH B KJIETKe

AccuMuISIIMS. U TUCCUMWIISILIMS — JIB€ CTOPOHBI MeTabonm3ma. Tumbel oOmMeHa
BEIIECTB: aBTOTPO(HBIA M TreTepoTpOodHBIA. YdYacTHe KHCIOpoJa B OOMEHHBIX
mpoliieccax. JHepreTuueckoe odecrnedueHne kietku: npespamienne AT B 0OMEHHBIX
nporeccax. GepMEHTATUBHBIN XapaKTep PeaKIfil KIETOYHOro MeTabonu3ma.
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®depMeHThI, UX CTPOEHHE, CBOMCTBA W MexaHu3M JaeicTBus. Kodepmentsl. OTnnyus
dbepMEHTOB OT HEOPraHMYECKUX KaTaM3aTOpOB. benku-akTMBaTOpel ©  OCNKH-
WHTHOUTOPBI. 3aBUCUMOCTH CKOPOCTH (PEPMEHTATHBHBIX PEAKIUHA OT pPa3IMIHBIX
bakTopoB.

[lepBUYHBII CHHTE3 OPraHUYECKUX BELIECTB B KJIeTKe. DOTOCUHTE3. AHOKCUCEHHDIIL
U oxcueenHwlil pomocunmes y oaxmepuil. Ceemocobuparoujue nuemMeHmol U NUSMeHmbl
peaxyuonnoz2o yenmpa. Ponb xnoporutactoB B mpoiiecce (ortocunteza. CBeTtoBas H
TeMHOBas (azbl. Domoovixanue, Cs., Cs-u CAM-munwvr homocunmesa. [IpogyKTHBHOCTD
doTtocunTe3a. Biusane paznudHbIX (PAKTOpOB Ha CKOPOCTh (DOTOCHHTE3a. 3HAYCHUE
dotocuHTE3A.

XeMocuHTe3. PazHooOpasne OpraHn3MOB-XEMOCHHTETHKOB: HUTpUDULIHPYIOLIHE
OakTepuu, Keyne300aKkTepun, cepoOaKTEepuu, BOJOPOAHBIE OakTepuu. 3HAUYCHUE
XEMOCHHTE3a.

AHa’poOHble opraHu3mbl. Bugsl Opoxenus. [IponykTel OpoxeHus H UX
UCTIONb30BAaHUE  YEIOBEKOM.  AHA’pOOHBIE  MHUKPOOPTaHM3MBI  KaK  OOBEKTHI
OMOTEXHOJOTUM U BO3OYAUTEIN OOJIC3HEN.

AdpoOHBIE OpraHU3Mbl. JTallbl YHEPreTHUYecKoro oomeHa. I[loaroToBUTENBHBIN
yTan. [ ukonu3 — 6eCKUCIOpPOAHOE PACHIEINIEHUE TIIIOKO3bI.

buonornyeckoe okucieHUWE, WIM KJIETOYHOE JbiXxaHue. Ponb MuUTOXOHApUIA
B Ipoleccax Ouojornyeckoro okucienus. Llukmudeckue peakiuu. OKHUCIUTETHLHOE
dbochopunupoBanue. Iuepeus membpannoz2o epaouenma npomonos. Cunmes ATD:
paboma npomonnou AT@-cunma3zwel. IIpeumytecTBa adpoOHOT0 MyTH 0OMEHa BEIIECTB
nepea anadpoOHbIM. D(PPEKTUBHOCTH SHEPTETUUECKOTO OOMEHa.

JleMoHcTpanuu

IToptpers:  [Ix. Ilpuctim, K.A. Tumupsze, C. H. BunHorpaiackuii,
B. A. Ourensrapar, 1. Mutuem, I'.A. 3aBap3uH.

Tabnuiel u cxeMbl: «POTOCUHTE3», «IHEpreTuyeckuit oomen», «buocunres
oenka», «Ctpoenne pepmMeHTay, «XEeMOCUHTESY.

OOGopynoBaHue: CBETOBOM MHUKPOCKOI, OOOpYIOBaHWE JJI MPUTOTOBJICHUS
MTOCTOSTHHBIX M BPEMEHHBIX MUKPOIIPEIIapaToB.

JlabopaTtopHas pabota «M3yueHue KaTaqTuTUYECKON AaKTUBHOCTU (HDEPMEHTOB
(Ha mpuMepe aMuiIa3bl UK KaTanasbl)».

JlabGoparopHas paboTa «M3ydueHue pepMeHTaTUBHOTO pacIIeIyICHUs MEPOKCHIa
BOJIOPOJIa B PACTUTEIIBHBIX M )KUBOTHBIX KJIETKaX).

JlabGoparopHas pabota «CpaBHEHHE MTPOIIECCOB (POTOCUHTE3A U XEMOCHUHTE3a.

JlaboparopHas pabota «CpaBHEHHE POLIECCOB OPOKEHUS U JIBIXaAHUS.

Tema 7. Haciiencreennasi vHpopManus u peaju3anus e€é B KJIeTKe

Peakiuu martpuyHoro cuHresa. I[IpyuHUIMN KOMIUIEMEHTaApHOCTH B pEaKIUAX
MaTpUYHOIO CUHTe3a. Peannsanus HaciencTBeHHOW WHPopManuu. ['eHeTuyeckuil Ko,
ero cpoiictea. Tpanckpunuusa — maTpuuHblii cuHTe3 PHK. IIpuHImne! tpanckpumnumm:
KOMIUIEMEHTapHOCTb, AQHTUIIAPAIIJICIIBHOCTD, ACUMMETPUYHOCTbD. Cospesanue
mampuynvix PHK 6 sykapuomuueckotii kniemxe. Hexooupyrowue PHK.
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Tpancasiust 1 e€ stanbl. Yuactue TpancnoptHeix PHK B OuocunTese Oenka.
YcnoBus 6mocuntesa 6enka. KonupoBanne aMuHOKHACTOT. Pois prbocom B OnocuHTE3E
Oeika.

Cospemennvie npeocmasenenus o cmpoenuu 2enoe. OpraHuzanus TIeHOMa
y OpOKapuoT U SYKAPUOT. Perynsius akTUBHOCTH T€HOB Yy MNpOKapuoT. ['mmortesa
omnepona (®. XKako6, X. Mano). Monexyrsapuvle Mmexanuzmbl 3KCHPECCUU 2eHOo8
vy aykapuom. Ponv xpomamuna 6 pecynayuu pabomsei cenog. Perynsauuss 0OMEHHBIX
IIPOLIECCOB B KJIETKE. KIIETOUHBIN romMeocTas.

Bupycel — HekneTouHbsie (OpPMBI KU3HM W OOJUTAaTHBIE Tapa3uThl. CTpocHHE
IPOCTBIX M CIIOKHBIX BHUPYCOB, PETPOBUPYCOB, OakrtepuodaroB. KusHeHnHwili yuxi
JIHK-cooeporcawux supycos, PHK-codepacawux supycos, bakmepuogazos. Obpamnas
MPauCcKpunyusl, pesepmasa, unmezpasd.

Bupycubie 3a0oneBaHusi 4enoBeka, XKMBOTHBIX, pactenuit. CIIN, COVID-19,
COIMAJIbHBIC U MEAUITMHCKUE MTPOOIIEMBI.

buoungpopmamura: ummeepayus u awanuz Ooavuwux maccueos («bigdatar)
CMPYKMYPHuIX Ouoo2udeckux oauHvlx. Hanomexuonoeuu 6 ouonozuu u meouyuHe.
IIpoepammupyemoie pynkyuu 6enxos. Cnocobwvl 00CmasKu 1eKapcme.

JleMoHcTpanuu

IToptpetsl: H.K. Konbios, /I.11. UBaHOBCKUA.

Tabmumer 1 cxeMbl: «buocuHTe3 Oenka», «['eHeTnueckuid Kom», «Bupyce,
«bakrepuodarm.

[Ipaktuueckas padora «Co3ianrue MOJIETTH BUPYCa.

Tema 8. JKHu3HEeHHBIN UK KJIETKH

Knerounsrit uki, ero nepuojsl u peryisiiusa. Muatepdasza u Muto3. OcoOeHHOCTH
MpoIIeCCOB, TMpoTekaromux B wuHTepdaze. I[loAroToBka KIETKH K JICJICHUIO.
[IpecunTeTHYeCKUid (MTOCTMUTOTHYECCKUM), CHHTETHYSCKHUH U IMOCTCHHTCTHYCCKHM
(MpeMUTOTUYECKUIN) TIEPUOIBI UHTEP(DA3BI.

Marpuunbii cunre3 JIHK — pemnukanua. [lpunuuner persmkamun  JIHK:
KOMIUJIEMEHTAPHOCTh, MOJIYKOHCEPBATUBHBIN CUHTE3, aHTUIAPAUIEIbHOCTh. MexaHnu3m
pemmkaruu  JIHK. Xpomocombl. CtpoeHue xpomocom. TemoMepbl M TelloMepasa.
XpOMOCOMHBIN HAOOp KIETKM — KapHOTHUI. JMIUTOMAHBIA W TaIsIOMJIHBIA HAOOPHI
xpoMocoM. ["'oMoJiornaHbIe XpOMOCOMBI. [10JIOBBIE XPOMOCOMBI.

Jlenenue knetku —Muto3. CTaiuu MUTO3a U TPOUCXOSIINE B HUX NpoLecchl. TUIIBI
muTo3a. Kaprokunes u nuuTokrnHe3. buogornyeckoe 3HaueHUEe MUTO3A.

Perynsnus MutoTHUecKOro 1ukia kietku. [Iporpammupyemast kiietodHasi THOeIb —
arornTo3.

Knerounoe smpo, XpoMocombl, (yHKIIMOHAIbHAS TE€HOMUKA. Mexanusmol
npoaugepayuu, oughghepernyuposxu, cmapenus u eudenu kiemox. «L{ugpposas kiemrka» —
ououngopmamuuecxkue mMooenu HyHKYUOHUPOBAHUS KIIeMKU.

JleMoHCTpanuu

Tabmuiet u  cxeMbl: «KW3HEHHBIM IUKI KJIETKH», «Murtosdyn, «CTtpoeHue
xpomocom», «Permmkanusa JJHK».
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O6opyaoBaHKe: CBETOBOM MHUKPOCKOI, MUKpompenapaTsl: « MUTO3 B KJIeTKax
KOpEILIKa JIyKa».

JlaGopartopHas paboTa «/3yueHue XpoMOCOM Ha TOTOBBIX MUKPOTIPENapaTax».

JlaGopartopHas pabota «HaGmrogeHne MuTo3a B KJIETKaX KOHUMKA KOpEIIKa JIyKa
(Ha TOTOBBIX MUKpOIIpENapaTax ).

Tema 9. CTpoenue u pyHKIUM OPraHU3MOB

buonornyeckoe paszHooOpasue opraHuzMoB. OJHOKJIETOYHBIC, KOJOHHAJIbHBIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.

OCOOEHHOCTH CTPOCHUSI M >KU3HEJEATEIIBHOCTH OJHOKJIETOYHBIX OpPTraHU3MOB.
baktepun, apxeu, OAHOKJIETOYHBbIE TPUOBI, OJHOKJIETOYHBIE BOAOPOCIHU, JPYrue
poTUCThl. KONOHMAaNbHBIE OPTraHU3MBI.

B3auMocBs3p yacTell MHOTOKJIETOYHOTO OpraHu3Ma. TKaHu, OpraHbl U CUCTEMBI
opranoB. Opranu3Mm Kak einHoe 1enoe. ['omeocras.

Tkanu pacreHuid. TUIBI pacTUTENIbHBIX TKaHEW: oOpa3oBaTelbHas, MOKPOBHA,
MPOBOJIAIIASL, OCHOBHAasl, MexaHuuyeckas. (OCOOCHHOCTH CTpOeHHS, QYHKIUA U
pAaCHOJIOKEHUS TKAHEN B OpraHax pacTCHUM.

TkaHW JKUBOTHBIX M YeEJOBEKa. THUIBI >KUBOTHBIX TKAHEW: OHIUTEIMAIbHAs,
COCIMHUTENbHASA, MblllIeyHasi, HepBHag. (OCOOCHHOCTH CTpOeHHs, GYHKIMN U
pAacnoJIOKEHUSI TKAHEN B OpraHax KMBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble U reHEepaTUBHBIE OpraHbl pacTeHUid. Opranbl U CUCTEMBI
OPTaHOB KMBOTHBIX U UesioBeKa. PyHKIIMHA OPTraHOB U CUCTEM OPTaHOB.

Omnopa Tenma opranu3moB. Kapkac pacrtenuii. CkeneTbl OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX JKUBOTHBIX. HapyHbIi M BHyTpeHHUU cKeneT. CTpOE€HHE W THIIbI
COE€INHEHUS KOCTEM.

JIBI>KeHME OpraHu3MoB. [[BHDKEHHE OJHOKJIETOYHBIX OPraHu3MOB: aMEOOUIHOE,
KTYTUKOBOE, PECHUYHOE. /[BUKEHNE MHOTOKJIETOYHBIX PACTEHHI: TPONIU3MbI U HACTHUHU.
JIBrKeHMEe MHOTOKJIETOYHBIX KHUBOTHBIX M YEJIOBEKA: MBIIIEUHast cucTema. Pedrekc.
CkesneTHbIE MBIIIIIBI U UX padoTa.

[Iutanue opranusmos. llorjomieHue BOABI, YIJIEKUCIOrO Ta3a U MUHEPAIBbHBIX
BEIIECTB pacTeHUsIMU. [IuTaHue XKUBOTHBIX. BHYTPHUIIOIOCTHOE U BHYTPHUKIIETOYHOE
nuiieBapenue. [ luranue mo3BOHOYHBIX JKUBOTHBIX. OTAEbI MUIIEBAPUTEIBHOTO TPAKTA.
[InmeBapurenbHble Kenesbl. [lnieBapurenbHas cucreMa 4enoBeKa.

JIpixanue opraHnu3mMoB. J{pixanue pacteHui. J{pixanue >kuBoTHbIX. luddy3us razon
yepes MOBEePXHOCTh KiIeTKH. KoxkHoe apixanue. J[pixarenbpHas moBepXHOCTh. JKabepHoe
U JIETOYHOE JbIXaHue. J[pIXxaHWe MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA. JBOJIOIIMOHHOE
YCI0)KHEHUE CTPOCHUSA JIETKUX IMO3BOHOYHBIX >KMBOTHBIX. JlpIXaTenbHas cUCTEMaA
yenoBeKa. MexaHu3M BEHTWIALMU JIETKUX Yy NTULl U MJEKonuTaromux. Perysmnus
IbIxaHus. JIpIxaTenbHbIie 00BEMEL.

TpaHCOpT BEWIECTB y OPTAaHU3MOB. TpPaHCIIOPTHBIE CUCTEMBI pacTeHUM. TpaHcopT
BEILIECTB Yy >KMBOTHBIX. KpoBeHoCcHast cuctema u €€ opranbl. KpoBeHocHas cucrema
MO3BOHOYHBIX JKMBOTHBIX U 4esoBeka. Ceple, KpOBEHOCHBIE COCYbl U KpOoBb. Kpyru
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KpOBOOOpAIICHHs. DBOJIOIHOHHBIE YCIOKHEHUS CTPOCHUS KPOBEHOCHOM CHCTEMBI
MO3BOHOYHBIX KUBOTHBIX. PaboTa cep/uia u e€ perynsuus.

Brinenenne y opranu3MoB. Beinenenue y pacteHuid. BelaeneHue y jKMBOTHBIX.
CokpartutenbHbie Bakyonu. Opransl BbiaeseHus. OuiabTpanus, cekpeuus u oopaTHoe
BCAChIBAHUE KaK MEXaHU3Mbl pabOThl OpraHoB BblAeNeHUsA. CBS3b MOJOCTH Tela
C KPOBEHOCHOM W BBIJICTUTEIBHON CUCTEMaMH. BhileNIeHHE y TTO3BOHOYHBIX JKUBOTHBIX
u denoBeka. [Touku. Ctpoenne u pyHkironupoBanue Hedpona. O6pazoBaHruEe MOUU Y
YEJI0BEKA.

3amura y Opranu3MoB. 3aliuTa y OJJHOKIJIETOYHBIX opraHu3MoB. Criopsl OakTepuii
U [HUCTHhl MPOCTEUIMX. 3allliTa Y MHOTOKJIETOUHbIX pacteHuil. Kyrtukyna. Cpeacrta
MaCCUBHOMN U XUMHUYECKOH 3aIUThl. OUTOHIIUIBI.

3ammTa y MHOTOKJIETOYHBIX JKUBOTHBIX. [IOKpOBBI M WX MPOHW3BOJHBIE. 3aluTa
opranuszma ot Oonesneil. MimmyHHas cucrema venoBeka. KieTouHbI U TyMOpabHBIN
UMMYHUTET. BpoXn€HHBIN 1 npuoOpeTéHHbIil cnenuduyeckuii UMMyHUTET. Teopus
KJIOHabHO-cenekTuBHOrO uMmmyHutera (I1. Opnux, ®.M. bepuer, C. Tonerana).
BocnanurensHble OTBETHI OPraHU3MOB. Posib BpOXJIEHHOTO UMMYHMUTETA B Pa3BUTHU
CHUCTEMHBIX 3a00JIeBaHUM.

PazipaxxumMoCTh M peryisiuus y Opranu3moB. Pa3apakumMocTh y OJHOKIIETOYHBIX
opranu3moB. Takcucel. Pa3apaxuMocTs U peryisinus y pacteHuil. PoctoBelie BemecTsa
Y UX 3HAYCHHUE.

Hepsnas cuctema u peduiekTopHas peryJisiius y *KUBOTHbIX. HepBHas cuctema u eé
OTZEJIbl. DBOJIOLMOHHOE YCIIOXKHEHHE CTPOCHUS HEPBHOM CHCTEMBI y KUBOTHBIX.
OTaernbl TOJIOBHOTO MO3Ta TTO3BOHOYHBIX KUBOTHBIX. Peduiekc u peduiekropHas myra.
be3ycnoBHbIE U yCITIOBHBIE PEQIIEKCHI.

I'ymopanpHast peryisuus ¥ SHIOKPUHHAsI CUCTEMA )KUBOTHBIX U 4esioBeKa. JKesessl
SHJIOKPUHHOW CHCTEMBI U UX TOPMOHBI. JlelicTBHE TOPMOHOB. B3aMOCBSA3b HEPBHOU U
SHAOKPUHHOM cucTeM. [ umoranamo-runodusapHas cuctema.

JleMoHcTpanuu

[Toptpet: N.II. [TaBnos.

Tabmuiet u cxeMbl:  «OJHOKJIETOYHBIE BOJIOPOCIN», «MHOTOKJIETOUYHbBIC
Bozopociny, «bakrepun», «lIpocrelimme», «Opraibl HIBETKOBBIX PACTeHHI, « CHCTEMBI
OPTraHOB ITO3BOHOYHBIX JXKUBOTHBIX», «BHYTpeHHee CTpOeHHE HACEKOMBIX», «TKaHU
pactenuit», «KopueBbie cucrtemb», «Crtpoenue crebms», «CTpoeHHe JIHCTOBOU
MJIACTUHKWY, « TKaHU KUBOTHBIX», «CKelleT uenoBekay, «[luieBaputenbHas cucteMay,
«KpoBeHocHas cucrema», «llpixarenpHas cucrema», «HepBHas cuctemarn, «Koxkay,
«MpllieuHasi cucteMa», «BblaenurenbHas cUCTEMa», «ODHIOKPUHHAs CHCTEMa,
«Ctpoenue wMbine», «MMmmynuter», «KumednomnonoctHeiey, «(Cxema NOUTaHUSA
pacteHuit», «KpoBEHOCHBIE CUCTEMBI MTO3BOHOYHBIX KHUBOTHBIX», «CTPOCHUE THUIPHIY,
«CTtpoeHue mianapun», « BHyTpeHHee CTpOCHHE JOKI€BOT0 UuepBs», «HepBHas cucrema
peio», «HepBHast cucrema nsarymku», «HepBHas cucremMa MPECMBIKAIOITUXCS,
«HepBHas cucrema ntuny, «HepBHas cuctema miekonuraromux», «HepBras cucrema
yenoBekay, «Pedmexcy.
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OO6opynoBaHue: CBETOBOM MHKPOCKOI, MHUKPOIIPENnapaTrbl  OJHOKJIETOYHBIX
OpraHU3MOB, MUKPOIIpENapaThl TKaHEH, pAKOBUHBI MOJUTIOCKOB, KOJUIEKIIMH HACEKOMBIX,
UTJIOKOKUX, KUBBIE IK3EMIUIAPhl KOMHATHBIX PACTCHH, repOapuu pacTeHUl pas3HbIX
OTJICJIOB, BJIAXKHBIC TIperaparbl >KABOTHBIX, CKEJIEThl TMO3BOHOYHBIX, KOJIJICKIIUU
O€CII03BOHOYHBIX JKMBOTHBIX, CKEJET YeJOBEKa, OO0OpyIOBaHUE ISl JIEMOHCTPAINH
MOYBEHHOTO M BO3JYIIHOTO MUTAHUS PACTCHUI, paCcIICTJICHHs Kpaxmasa U OeJIKOB Moj
neiicTBHeM (EpMEHTOB, O0OpYyIOBaHHE ISl JEMOHCTPAILMU OIBITOB MO H3MEPEHUIO
AKU3HEHHOW EMKOCTH JIETKUX, MEXaHU3Ma JbIXaTeIbHBIX ABM)KCHUN, MOJIETH TOJIOBHOTO
MO3ra pa3INYHbIX )KUBOTHBIX.

JlabopaTopHas pabota «/3yueHue TkaHel pacTeHHI.

JlabopaTtopHas paborta «/3yueHue TkaHen KUBOTHBIX.

JlabGoparopHas paboTa «/3ydeHue opraHoB IBETKOBOTO PACTEHUS.

Tema 10. PasmHokeHre 1 pa3BUTHE OPraHU3MOB

DopMbI pa3MHOKEHHSI OPTaHU3MOB: Oecrofioe (BKII0Yasi BEr€TaTUBHOE) U MOJIOBOE.
Buapl  Oecrnonoro  pa3MHOXKEHMs: TMOYKOBAaHHME, CIHOpPYJSAlus, ¢dparMeHTaius,
KJIOHUPOBAHHE.

[TonoBoe pazmHoxeHue. [TonoBbie KieTku, Wi rametsl. Meio3. Ctagun Meio3sa.
[ToBenenne xpomocoMm B Meio3e. KpoccuHroBep. buosiormyeckuid cMbICa Melo3a U
II0JIOBOTO IIporiecca. Meno3 u ero MecTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

IIpenzapoapiieBoe pa3BUTHE. l'ameToreHe3 y >KMBOTHBIX. [loJOBBIE JKeEJE3blI.
OOpazoBaHue U pa3BUTHE NOJOBBIX KJIeTOK. CrnepmaroreHe3 U ooreHes. CtpoeHue
MOJIOBBIX KJIETOK.

OmomoTBOpeHHE U AMOPHOHAIBLHOE  pPa3BUTHE  KUBOTHBIX.  CHocOOBI
OIUIOAOTBOPEHUS: HApY)KHOE, BHyTpeHHee. [lapTeHorenes.

NunuBuyaibHOE pa3BUTHE OPraHU3MOB (OHTOreHE3). DMOpPHOJIOTHS — Hayka
O pPa3BUTUU OPTraHU3MOB. Mopgozcenez — 00Ha U3 21ABHBLIX NPOOIEM IMOPUOTIOSUU.
Konyenyus mopgocenos u mooenu mopgoceneza. Craguu 3mMOpHOreHe3a KUBOTHBIX
(Ha npumepe unArymku). JpoOnenue. Tumbel apoGnenus. /Jemepmunuposanuwoe u
HedepmunuposarnHoe opooaenue. bnacmyna, munol 61acmyn. OCOOEHHOCTH APOOJICHUS
MJIEKOMUTAOIINX. 3apO/IbIIIEBbIE IMCTKU (TacTpyJ Ly ). 3aKiaika OpraHoB M TKaHeH 13
3apOABIIIEBbIX JIMCTKOB. B3anMHOE BIMSHHE YacTel pa3BUBAIOIIETOCS 3apojbllia
(oMOpuoHalIbHasT MHAYKIMS). 3aKiajika TUlaHa CTPOEHUSI KUBOTHOTO KaK pPe3yJbTar
UEpapXUYEeCKUX B3aUMOJECHCTBUIA TIeHOB. BnusHue Ha 5>MOpHOHANBHOE pa3BUTHE
pa3InyHbIX (PAaKTOPOB OKPYKAIOUIEH Cpebl.

Poct u pa3zButue *uBOTHBIX. [locTamMOpuonanbubiil nepuoA. [Ipsimoe u Henpsimoe
pa3ButHe. PazButue ¢ meramop(}o3oM y OECrO3BOHOYHBIX U MTO3BOHOYHBIX KUBOTHBIX.
buonornyeckoe 3Hau€HHWE MPSMOIO M HENPSMOIO pa3BUTHSA, HMX PaCHpOCTPaHEHUE
B rpupojie. Tumsl pocta ;KMBOTHBIX. DAKTOPHI PETYIISAILUA POCTA KUBOTHBIX M YEJIOBEKA.
Craguu nocTaMOPMOHAIBHOTO Pa3BUTHS Y AKUBOTHBIX U YesioBeka. [leprnoabl oHTorenesa
yenoBeka. CtapeHue U cMepTh Kak OMOJIOrMYECKUE MPOLECCHI.

Pasmuoxxenue u pa3sutue pactenuii. ['amerodut u ciopoput. Meito3 B KU3HEHHOM
nukie pacrenuit. O0pazoBaHue crnop B mpoiiecce meio3a. ['lameroreHes y pacTeHUid.
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OnnoA0TBOPEHUE U PA3BUTHE PACTUTENIBHBIX OPraHU3MOB. [[BOMHOE OMIIOJOTBOPEHUE
y UBETKOBBIX pacTeHuil. OOpa3oBaHHUE U Pa3BUTHE CEMEHH.

MexaHu3MBbl PETYJIAIUA OHTOTCHE3a Y PACTCHUHN 1 )KUBOTHBIX.

JlemoHcTpanumn

[Toptpetsi: C.I'. HaBamun, X. [lInemas.

Tabmuet u  cxemsl: «BerertatuBHOe pa3MHOXkeHUE», «Tumel Oecnoyioro
pa3MHOXEHUs», «Pa3MHOXEHUE XJaMHUAOMOHAIb», «Pa3MHOXKEHHUE HBIJICHBDY,
«Pa3smHOXeHue ruaps», «Mehos», «Xpomocombly, «l'amerorenes», «CrtpoeHue
AUIEKJIETKU U criepMaro3onaay, « OCHOBHBIE CTauu OHTOTeHE3a», «IIpsiMoe 1 Henpsamoe
pa3BuTue», «Pa3zButue mMaickoro xxyka», «Pa3Butue capanum», «Pa3BUTHE JATYIIKWY,
«JIBOMHOE OIIOJIOTBOPEHUE Y LIBETKOBBIX pacTeHU», «CTpOeHUE CEMAH OJHOA0JbHBIX
Y IBYAOJIBHBIX PACTEHUIN», «KU3HEHHBIN [IUKII MOPCKOM KamyCTbD, «KM3HEHHBIN LUK
MXa», « KHU3HEHHBIN LUKJII TANIOPOTHUKA», « KU3HEHHBIN LIUKII COCHBD.

OOopynoBaHKE: CBETOBOM MHUKPOCKON, MHKpONpENnapaThl  SUIEKIETOK U
CIIEPMATO30UA0B, MOAENb «[ MK pa3BUTHA JATYIIKI.

JlaGoparopHas pabora «M3ydeHue CTpoeHHS TIOJIOBBIX KJICTOK Ha TOTOBBIX
MHKpOITpEnapaTax».

[IpakTuyeckas pabora «BpIgBICHHE MPHU3HAKOB  CXOJCTBA  3apojblliei
MTO3BOHOYHBIX KUBOTHBIX).

JlaGoparopHas paboTa «CTpOCHHE OPTaHOB PA3MHOKEHHUS BBICIITUX PACTCHHIN.

Tema 11. 'eHeTnka — HAyKA 0 HACJIEACTBEHHOCTH U U3MEHYMBOCTH OPraHU3MOB

Hcropusi cTaHOBIEHUS W pa3BUTUS TEHETHKHU Kak Hayku. PabGotel I'. Mennens,
I'. ne ®puza, T. Moprana. Pons 0TeuecTBEHHBIX YUEHBIX B pa3BUTUU TeHETUKH. PaboThI
H.K. KombnoBa, H.M. BasumoBa, A.H. benozepckoro, I'.JI. Kapneuenko,
FO.A. ®ununuenko, H.B. Tumodeera-Pecorckoro.

OCHOBHBIE TE€HETUYECKUE TOHSATHUS WU CHUMBOJIBL. ['OMOJOTHYHBIE XPOMOCOMBI,
aJUIeNIbHBIE T€HbI, AIbTEPHATUBHBIC TPU3HAKHU, TOMUHAHTHBIN U PEIIECCUBHBINA MIPU3HAK,
rOMO3UroTa, reTepO3UroTa, YUCTas JUHUSA, TUOPUIbI, TeHOTHN, (PeHoTun. OCHOBHBIE
METO/Ibl ~ TEHETUKH:  THOPUIOJIOTMUECKHH,  IUTOJIOTMYECKHH,  MOJICKYJSIPHO-
TEHETUYECKUH.

JleMoHcTpanuu

[Toptpetsl: I'. Mengnens, I'. ne @pusz, T. Mopran, H.K. Kossos, H.1. BaBuios,
A.H. benozepckuii, I'.JI. Kapneuenko, F0.A. ®ununuenko, H.B. Tumodeen-PecoBckuii.

Tabmuibl 1 cxeMbl: «MeTo bl TeHEeTUKIY, «CXEMBbI CKPEIIUBAHUS.

JlabopaTopHas pabota «J[po3oduia kak 00bEKT FreHeTUYECKUX UCCICIOBAHUY.

Tema 12. 3akoHOMepPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckperniuBanue. [lepBbrii 3akon MeHenss — 3aK0H eIMHO00pa3us
ruOpu0B nepBoro nokosieHus. [IpaBuno nomunupoBanus. Bropoit 3akon Mengens —
3aKOH pACLUCIUIEHUs TNpu3HAKoB. LluTojmormuyeckue OCHOBBI MOHOTMOPUIHOTO
CKpelnBaHus. ['umnores3a 4ucToTH ramMer.
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AHanu3upymoliee CKpelmuBaHue. [IpoMeXyTOUHBI XapakTep HacleI0BaHuUs.
PacmiernieHre npu3HaKkoB MPU HEMOJIHOM JOMUHUPOBAHUM.

JlurubpunHoe ckpemuBanue. Tperuil 3akoH MeHaens — 3aKOH HE3aBHCHMOIO
HaclieJJoBaHus Mpu3HakoB. [{uTomoruueckre OCHOBBI AUTHOPUTHOTO CKPEIIIMBAHUS.

CuerieHHoe HacneqoBaHue mnpu3zHakoB. Pabotrer T. Moprana. CuemeHHoe
HACJICIOBAHUE T€HOB, HAPYILICHUE CUCIUICHUS MEXIAY T'€HaMu. XPOMOCOMHas TEOPUs
HaCJICJICTBEHHOCTH.

I'enetnka mnona. XpOMOCOMHBIA MEXaHHU3M ONpENETIeHUs Mona. AyTOCOMBI H
MIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbIi M TIe€TepOramMeTHbId I0J. ['eHeTnueckas
CTPYKTYpa MOJIOBBIX XpoMocoM. HaclienoBanne Npu3HAKOB, CIEIUICHHBIX C MOJIOM.

['enotun kak nenoctHas cucrema. [neorponus — MHOKECTBEHHOE IEMCTBUE TEHA.
MHO0XeCTBEHHBIN AJJICTIM3M. BzaumoperictBue HEAJICIbHBIX T'€HOB.
KommnementapHocts. Onuctas. [Toamumepusi.

['eHeTHUeCKM KOHTPOJIb Pa3BUTHS PACTCHUW, dXKUBOTHBIX U YEJIOBEKA, a TaKXKeE
(U3MOIOTHYECKUX TPOIIECCOB, MOBEACHUS UM KOTHUTUBHBIX (QyHKUMM. ['eHeTnueckue
MEXaHHU3Mbl CUMOMOTE€HE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO35UH — TMapa3uT» U

«XO35IMH — MHKpPOOMOM». ['€HeTHMYeCKHE acCMeKTbl KOHTPOJS W HU3MEHEHUS
HaCJIeJICTBEHHON MH(GOPMAIIUK B TIOKOJICHHUSAX KJIETOK M OPTraHU3MOB.
JleMoHCTpaIu

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

Tabmuubr u cxembl: «llepBblii u BTOpoW 3akoHbl Menaens», «TpeTuil 3akoH
Menaens», «AHAUIM3UpYIONIEE CKpelnBaHue», «HemnomHoe ToOMUHUPOBAHUEY,
«CuernsieHHOe HacleA0BaHue NPU3HAKOB y 1po30puib», «['eHeTnka nonay», «Kapuorun
yenoBekay, «Kapuotun npozodumib», «Kapuwotun nrumbl», «MHOXKECTBEHHbBIN
ajiean3mMy, «B3anMoaeiicTBrEe TeHOBY.

OO6opynoBanue: MOJAENb JUIsl JEMOHCTpPAIlMd 3aKOHOB €IUHOO0Opasus TUOpHIOB
MIEPBOrO MOKOJICHUSI U PACHICIUIEHUsI MPU3HAKOB, MOJIENb JJIsl JEMOHCTpAlMd 3aKOHA
HE3aBUCUMOTO HACJEIOBAHMS MPHU3HAKOB, MOJENb MJIs JEMOHCTPALMH CIEIIEHHOTO
HACJIeI0BaHUSI PU3HAKOB, CBETOBOM MUKPOCKOII, MUKpoTpenapar: «Jpo3zoduiay.

[Ipaktuueckas pabota «M3ydeHue pe3ynbTaTOB MOHOTHOPUIHOTO CKPEIIMBAHUS
y Ip030(UITBD.

[IpakTtuueckas pabora «M3ydeHue pe3ynbTaToOB JAUTHOPHUIHOTO CKPEIIUBAHUS
y Ip030(UITBD.

Tema 13. 3akoHOMEPHOCTH U3MEHYMBOCTH

B3aumoneiictBue reHotuna U cpeapl  npu  popmupoBaHuu  (EHOTHUIIA.
N3MeHunBOCTh TIpU3HAKOB. KayecTBEHHbIE W KOJWYECTBECHHBIE NPU3HAKU. Buasl
M3MEHUYMBOCTH: HEHACJIEACTBEHHAS U HACJICICTBCHHAS.

MoaudukanmonHas  U3MEHYMBOCTh. Pomb  cpeasl B (GOpPMHpPOBAHUU
MOAU(PUKAIMMOHHON M3MeHYMBOCTH. Hopma peaknmu mpusHaka. BapuwaroHHBIN psin
u BapuanuonHas kpuBas (B. Horamncen). CsoiictBa  MoaupUKAIIMOHHON
U3MEHYUBOCTH.
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I'enoTnnnueckas n3MeHUYNBOCTL. CBONMCTBA FT€EHOTUITNYECKON U3MEHUUBOCTHU. BUIbI
TeHOTUITUYECKON M3MEHYMBOCTH: KOMOMHATUBHAS, MyTallUOHHAS.

KoMmOvHaTtiBHAsT W3MEHYMBOCTh. MeWO3 ¥ TIOJIOBOM TMpOIECC — OCHOBA
KOMOWHATUBHOW W3MEHYMBOCTU. Poh KOMOMHATHBHOW W3MEHYHBOCTH B CO3JIaHUU
TeHETHYECKOr0 pa3HOOOpa3us B Ipeiesiax OJHOro BUA.

MyTalnoHHast ”3BMEHUYUBOCTh. BU/IbI MyTallMii: TeHHbIE, XPOMOCOMHBIE, TCHOMHBIE.
CroHTaHHbIEC U UHAYIIMPOBAHHBIE MYTallMU. SIIepHBIC U IUTOIUIA3MATUYECKUE MYTalIUH.
Comarnueckue U 1osioBbie MyTaluu. [I[pruunHbl BOSHUKHOBEHUSI MyTaluid. MyTareHsl u
UX BIMSHUE Ha OPraHu3Mbl. 3aKOHOMEPHOCTH MYTAI[MOHHOTO MpoIecca. 3aKOH
TOMOJIOTHYECKUX PAJIOB B HacsencTBeHHOM n3menunBocty (H.W. BaBunos). BHesnepnas
M3MEHYMBOCTh U HACJIEJACTBEHHOCTbD.

Onueenemuxa u dNULEHOMUKA, POJIb INUSEHEMUYECKUX (PaKmOpo8 8 HACe008aHUU
U UBMEHYUBOCMU PEeHOMUNUYECKUX NPUSHAKOB V OP2AHUZMOB.

JleMoHCTpanuu

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

Tabmuet u cxembl: «Buabl usMeHYUBOCTHY, «MoaupUKaIMOHHAS] ©3MEHYUBOCTD,
«KomOnHaTBHAs HM3MEHYUBOCTHY, «Meio3», «OrmonoTBopenue», «l'eHernueckue
3a00sieBaHUs YelIOBEeKay, «BUIbl MyTaluii».

O06opynoBaHue: )KUBBIE U TepOapHBIE IK3EMIUISIPhl KOMHATHBIX PACTEHUM, pUCYHKHU
(poTorpadun) )KUBOTHBIX C PA3TUYHBIMU BUJIAMU U3MEHYUBOCTH.

JlabopaTopHas pabora «McciaenoBaHue 3aKOHOMEPHOCTEW MOIU(DUKATMOHHOU
M3MEeHUYUBOCTU. [locTpoeHrEe BapuallMOHHOTO PsAJia U BApUALIMOHHOM KPUBOW.

[Ipaktuueckas padora «MyTanuu y Apo30(uiibl (Ha TOTOBBIX MUKPOTpErapaTax ).

Tema 14. I'eHeTHKA YeT0BEeKA

Kapuotun uenoBeka. MexayHapogHas TmporpaMma HCCIEAOBAaHHUS TE€HOMA
yejgoBeka. MeToapl M3yUeHHS TeHETHKU YeJIOBEKa: I'€HeaJOTHMYeCKUi, OJM3HEIOBBIH,
LUTOTCHETUYECKUN, TOMYISALUOHHO-CTATUCTUYECKAN, MOJICKYJISIPHO-TEHETUUYECKUM.
CoBpeMEHHOE  ONpEAEICHHWE  T'€HOTUNA:  IMOJHOI€HOMHOE  CEKBEHHPOBAHME,
F€HOTUIIUPOBaHKWE, B TOM uuciae ¢ nomombto III{P-ananuza. HacnencrBeHHbie
3a00seBaHusl 4eloBeKa. ['€HHBbIE W XPOMOCOMHBIE OOJIE3HU 4elloBeKa. bose3snu
C HACJIEJICTBEHHOM MpeApacroloKeHHOCThI0. 3HAYE€HUE MEIUIMHCKOW TI'E€HETUKHU
B TMPEJOTBPAIICHUNM U JICYCHUW TEHETHYECKUX 3a00yieBaHUI dYenoBeka. Meauko-
reHEeTUYECKoe KOHCYyJbTHpoBaHuEe. CTBOJIOBbIE KIETKU. [IOHSITHE «TE€HETHYECKOTO
rpy3a». DTHYECKHE AaCTEKThl HWCCIIENOBAHUNM B 0O0JIACTH PEIAKTHPOBAHUS TEHOMA H
CTBOJIOBBIX KJIETOK.

'enetnueckue  paxTopbl MOBBILLIEHHOU YyBCTBUTEIIBHOCTHU YEeJI0BEKa
K (U3NYECKOMY W XHUMHUYECKOMY 3arpsi3HCHHIO OKpyXaromied cpenbl. ['eHeTndeckas
MIPEIPACIIOIOKEHHOCTD YEJIOBEKA K MAaTOJIOTUSIM.

JleMoHCTpanuu

Tabmuiet u cxembl: «Kapuotun uyenoBekay, «MeToabl H3yYEHUS T€HETUKU
yesioBekay, «I'eHeTnueckue 3a00JeBaHUs YETIOBEKAY.

[Ipaktuueckas padora «CocTaBiaeHUE U aHATU3 POAOCIOBHOM.
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Tema 15. Cesiekuusi OpraHu3mMoB

JlomecTuKanus W CENEeKUHs. 3apOoXkKIACHUE CEJEKUUMU U JTOMECTUKAlUH. YUYECHHE
H.N. BaBunoa o LlenTpax mpoUCXOXKAeHUS U MHOT000pa3usi KyJIbTYPHBIX PACTEHUM.
Ponp cenekiuu B CO3MaHUM COPTOB PACTEHUM W MOPOJ KUBOTHBIX. CopT, mopoja,
mTaMM. 3aKOH TOMOJIOTUYECKMX PSJIOB B HACIEICTBEHHONW  HW3MEHYUBOCTHU
H.!. BaBuiioBa, ero 3HaueHue AJisl CENICKIIMOHHONW PabOThI.

Metoapsl  ceneKimoHHON  paboThl. MCKYyCCTBEHHBIM OTOOp: MACCOBBIM U
WHIUBUYAIbHBINA. DTanbl KOMOMHAIMOHHON cenekuuu. VcnbiTaHue nmpou3BOauTENeH
10 TOTOMCTBY. OTOOp IO TE€HOTHUITY C TOMOIIBIO OLIEHKU (DEHOTHUIA MOTOMCTBA U 0TOOP
10 TEHOTUITY ¢ ToMouIbplo aHam3a JJHK.

HckyccTBeHHBIM MyTareHe3 Kak METO]l CeJEeKIIMOHHON paboThl. PanualiMoHHbINA U
XUMUYECKUN MyTareHe3 KakK MCTOYHHUK MYTalluid y KYJIbTYpHBIX (POpM OpraHM3MOB.
Hcnonb3oBaHMEe TE€HOMHOTO pPEIAaKTUPOBaHHUS M MeTonoB pekoMmOuHaHTHhIX JIHK
JUISL TIOJTYYEHHSI UICXOTHOTO MaTepHaa Uil CEJIEKIUU.

[Tonyyenue nonurmionnoB. BHyTpuBumoBas rubpunuzaius. biuskopoacTBeHHOE
CKpelllUBaHue, Wi WHOpuAWHT. HepojacTBeHHOE CKpenuBaHUe, WIM ayTOPUIAMHT.
['eTepo3uc u ero mpuuuHbl. Mcnone3oBanue rerepo3uca B cenekuuu. OtaanéHHas
rubpuauzanus. [Ipeononenue Oecrionus MEXKBHIOBBIX THOpUIOB. JloCTHKEHUS
CEJICKIIMU PACTEHUN U JKUBOTHBIX. «3€1E€HAs PEGOIOYUSLY.

CoxpaHeHrE U U3YyUYECHUE TEHETHUYECKHX PECYPCOB KYJIBTYPHBIX PACTCHHH M HX
JTUKUX POJIWYEH MJiS CO3JaHWS HOBBIX COPTOB M THOPHIIOB CEIhCKOXO3SIMCTBEHHBIX
KYJIbTYp. H3yuenue, coxpaneHue u ynpaegieHue 2eHemuyecKuUMu pecypcamu
CENbCKOXO3AUCMBEHHbIX U NPOMbBICIOBLIX — JCUBOMHLIX 6  YeNAX  YAYYUeHUs
CYWecmsyrowux U COo30aHus HOBbIX NOPOO, JUHUU U KPOCCO8, 6 MOM HUCTe
C NpUMEHeHUeM COBPEMEHHbIX MeMmO008 HAYUHbIX UCCe008AHULL, Nepedosblx uoel u
NepCneKmuBHbIX MexHOoA02UL.

JeMoHCTpanuu

[Toptpets: H.W. BaBunos, N.B. Muuypumn, I'./l. Kapneuenxo, I1.I1. JIykpsaHeHKO,
b.JI. Acraypos, H. bopnoyr, /[.K. benses.

Tabnuupl u cxembl: «leHTPBI MPOUCXOKACHUS U MHOTOOOpa3usi KyJIbTYPHBIX
pacTeHuil», «3aKOH TOMOJOTHYECKUX PAJIOB B HACIEICTBEHHONW W3MEHYUMBOCTHY,
«Metonpl cenexiuny, «OTnanéunas ruopuausamnusy, «MyrareHesy.

JlaGoparopHas pabota «M3yueHHEe COPTOB KYyJIbTYpHBIX PAcCTEeHHH U MOPOJ
JIOMAIITHUX KUBOTHBIX ).

JlabGoparopHas paboTa «M3yueHre METOI0B CEJIEKIIMU PACTCHUIN.

[Ipaktuueckas padota «IIpuBuBKa pacTeHUI.

Okckypeust «OCHOBHBIE METOAbl W JOCTHXKEHHUSI CEJEKIMH PacCTeHHl W
JKUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIIMIO, IUIEMEHHYIO (epMy, COPTOUCHBITATEIHHBIN
Y4acTOK, B TEIJIMYHOE XO3SHUCTBO, B JAOOPATOPUIO arpOYHUBEPCUTETA WM HAYyYHOTO
LIEHTpA)».
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Tema 16. BuoTexHOJI0THA ¥ CHHTETHYECKAas1 OHOJIOTUS

OOBEKTHI, UCTIOJIB3YEeMbIC B OMOTEXHOJIOTHH, — KIICTOYHBIC W TKAHEBBIC KYJIbTYPHI,
MUKpPOOPIaHU3MBI, X XapaKTEepUCTUKA. TpalulinOHHAs OMOTEXHOJIOTHS: XJIeOoeueHue,
MOJy4YeHUE KHUCIOMOJIOYHBIX MPOAYKTOB, BUHOJAETUE. MHUKPOOHOIOTHYECKHI CHHTE3.
OOBEeKTH MUKPOOUONOTHYECKUX TexHoJorui. [Ipou3BoAcTBO Oelika, aMUHOKHUCIOT U
BUTAMUHOB.

Co3fganue TEXHOJIOTUH W HHCTPYMEHTOB II€JICHANPABICHHOTO W3MEHEHUs U
KOHCTPYUPOBAHUSI T€HOMOB C IEJIbI0 IMOJYYECHHUS OPraHM3MOB M HMX KOMIIOHEHTOB,
COJZIepKaIINX HE BCTPEYAIOIIMECS B IPUPOIE OMOCUHTETHYECKUE ITYTH.

Knerounas wunxeHepus. Meroasl KylabTypbl KIETOK M TKaHEW pACTEHUU H
#UBOTHBIX. KpnoOanku. Comatnueckass TuOpuaAn3alus U COMAaTHUYECKUI 3MOPUOTEHE3.
Hcnonb30BaHue TramwiOnOB B CEJIEKUMU pAacTeHUM. [loayuenue MOHOKIOHAIbHBIX
anmumen. Hcnonv3oeanue MOHOKIOHANbHBIX U NOJUKIOHANbHBIX AHMUMEN 8 MeOUyUHe.
HckycCcTBEHHOE OIUIOOTBOpPEHHE. PEKOHCTpYKIMS SHUEKIETOK M KIOHUPOBAHUE
KUBOTHBIX. MeTOJ TpaHCIUTAHTAIlMM SJep KIETOK. TexHonozuu 0300po86/eHus,
KVIbMUBUPOBAHUSL U  MUKDOKIOHAILHO20 — DAZMHONCEHUS]  CEeNIbCKOXO3AUCMBEHHbIX
KYIbmyp.

XpoMOCOMHass M T€HHasg WHXeHepusa. VICKyCCTBEHHBI CHHTE3 T€Ha W
koHcTpyupoBanue pexkomouHantHoelx JHK. Cozoanue mpanceennvix opeanusmos.
JloCcThXKeHUs U MEePCIEeKTUBBl XPOMOCOMHOM M T€HHON MHYKEHEpUH. DKOJIOTHYECKUE U
TUYECKHUE TPOOJIEMbl TEHHOW UHXKEHEPHUH.

Menununckue OuotexHonoruu. I[loctrenomuas mudposas wenununa. [T1[P-
JMarHocTrka. MetaboJoMHBINA aHaIU3, TEHOLICHTPUYECKHU aHAIN3 MPOTEOMa YeJIoBEeKa
JUIS OLEHKU COCTOSIHUSI €ro 370poBbsl. M CIoNb30BaHNE CTBOJIOBBIX KJIETOK. TapreTHas
Tepanus paka. 3D-Omoumkenepuss g pa3pabOTKHM  (PyHIaMEHTaJIbHBIX OCHOB
MEJIUIIMHCKUX TEXHOJOTHH, CO3MaHUsI KOMILUIEKCHBIX TKaHEH COUE€TaHMEM TEXHOJIOTUM
TpéXxmMepHOro  OwonpuHTMHTa ©u  ckabdonauHra g pemieHus  3ajad
MEePCOHATU3UPOBAHHON MEAUIIVHBI.

Co3nanue BEKTOPHBIX BAKIIMH C 1IEJbI0 00eCTeueHUs] KOMOUHUPOBAHHOM 3alUThI
oT  BO30yauTenen OPBU, YCTaHOBJICHHE  MOJIEKYJISIDHBIX ~ MEXAaHU3MOB
dbynkuuonupoanusi PHK-coxepskamumx BHUPYCOB, BBI3BIBAIOIMIUX 0OCO0OO OIACHbBIE
3a00J1€BaHUs YEJIOBEKA U )KUBOTHBIX.

JemoHcTpanuu

Tabmuubr u cxemsl: «Mcmoap30BaHre MUKPOOPTAaHU3MOB B  TPOMBINIIICHHOM
POU3BOACTBEY, «KieTouHast HHKeHepus», «[ eHHass HHKEHEPUS.

JlabGoparopHas pabota «M3ydeHue 00beKTOB OMOTEXHOJIOTHI.

[Ipaktuueckas padora «llosydeHre MOJIOYHOKHUCIBIX TPOTYKTOBY.

Okckypeust  «buoTexHONOrMs —  BakHeWIas  MPOU3BOAUTEIbHAS  CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOITMYECKOE MPOU3BOICTBO)».
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11 KJIACC

Tema 1. 3apo:kneHue u pa3BUTHE IBOJTIOIHOHHBIX NPeACTABJIeHUI B 0M0J10T UM

OBomonuonHasa Teopust Y. JlapBuHa. [IpeanochUTKM BO3SHUKHOBEHHUS JapBUHUA3MA.
JKw3Hb 1 Hay4yHas nesrenbHOCTh Y. JlapBuHa.

JIBrokymye cuiiel 3Bojronnu BuAoB mo Y. /lapBuHy (BBICOKAasE MHTEHCHUBHOCTb
Pa3MHOKEHHUS OPTraHU3MOB, HAaCJIEACTBEHHAs! K3MEHUMBOCTh, O0OpH0a 3a CyIIeCTBOBAHUE,
€CTECTBEHHBII U UCKYCCTBEHHBII 0TOOD).

Odopmienne cunternueckoir teopuu sBomonuu (CTI). HeiitpansHas Teopus
sBomoIuU. CoBpeMeHHast 3BOJIIOIIMOHHAs OUOJIOTHs. 3HAY€HHUE IBOJIIOIIMOHHON TEOpUur
B (DOPMUPOBAHUU €CTECTBEHHO-HAYYHOW KapTUHBI MUPA.

JleMoHcTpanuu

[Toptpetsi: Apucrorens, K. Jlunnen, JK.b. Jlamapk, 3.2K. Cent-Unep, XK. KroBbe,
Y. lapsun, C.C. UerBepukos, .. [lImaneraysen, [x. Xonnein, [.K. benses.

Tabmuubr u cxembl: «CucreMa >xuBod npupojsl (no K. Jlunuero)», «JlectHuia
XKUBBIX cymiecTB (o Jlamapky)», «Mexanusm (opmMupoBaHus TPUCTOCOOICHUN
y pactennii u KuBOTHBIX (mo Jlamapky)», «Kaprta-cxema MapiipyTa HyTEIIECTBUS
Y. Mapsuna», «Haxoaku Y. {apsuna», «@opmbl 00psObI 3a CylIecTBOBaHHUEY, «[10pobI
ronyOei», «MHorooopasue KylbTypHBIX (opMm KamycTbl», «l[lopombl momMamrHux
KUBOTHBIX», «Cxema oOpa3oBaHusi HOBbIX BuaoB (o Y. J[lapBuny)», «Cxema
COOTHOIIEHUS JIBIKYIIMX CHJ 3BOIIOUUN», «OCHOBHBIE TOJIOKEHHSI CHUHTETHUYECKOU
TEOPHUH IBOJIIOLIHN.

Tema 2. MUKPO03BOJIIOLHSA U €€ Pe3yJbTaThl

[TonynsAuus Kak 31eMeHTapHask €IMHALIA 3BOJOUNN. COBPEMEHHBIE METO/IbI OLIEHKU
TEHETUYECKOr0 pa3HooOpa3usi W CTPYKTypbl mnonyisuuid. W3meHenue reHodoHIa
NOMYJISIUMKA  KAaK DJIEMEHTApHOE SBOJIOLIUOHHOE SBJICHHE. 3aKOH TI'€HETUYECKOIO
paBHoBecus Jx. Xapau, B. BaiiuGepra.

DOneMeHTapHble (HAKTOPBI (IBUKYIIHUE CUIIbI) 3BOJIOLMU. MyTallMOHHBIA MIPOLIECC.
KoMmOunaTtuBHass u3MeHuUMBOCTh. Jlpeil) TeHOB — ciydailHble HEHaINpaBJIEHHbIE
W3MEHEHMsSI 4YacToT auiened B nomyisamusax. Oddext ocHoBarens. Oggexm
OymoinouHo2o 2opaviuka. CHUdCEeHUe 2eHemuyecko20 pasHooOpasus: NpUuduHsl U
cneocmeus. Ilposenenue sgpgpexma Opeiigha 2eno8 6 OONLUIUX U MANBIX NONYIAYUSX.
Murpauuu.  M3onsuus — nomynsiuuid:  reorpaduueckas  (MPOCTpaHCTBEHHAs),
ouosiorndeckast (penpoayKTUBHAs).

EctecTBeHHBII 0TOOp — HANPABIISIONIMK (haKTOp 3BONMIOIUU. DOPMBI €CTECTBEHHOTO
oTOOpa: MBIKYIIHMM, CTAOMIM3UPYIOMINUMA, pa3pbIBatONMil (qu3pynTHBHBEIN). [TonoBoit
0oTOOp. BO3HUKHOBEHME U SBOJIOLMS COLUATBHOTO MOBEICHUS KUBOTHBIX.

[Ipucnoco0i1eHHOCTh OpraHu3MOB KaK  pe3yJbTaT MUKPOA3BOJIIOIUH.
Bo3HukHOBeHHE MpHUcocoOaeHU y opraHu3MoB. ApomMopho3bl M HAMOAJANTaLUU.
[Tpumepsl MpUCIOCOOIEHUN y OpPraHU3MOB: MOPQOJOTHUYECKHE, (U3HOJIOTUUYECKUE,
OMOXUMHUYECKHE, TOBeIeHYECKHE. OTHOCUTEIBHOCTh MPUCIIOCOOJIEHHOCTH OPTraHU3MOB.
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Bun, ero xkputepunm u CcTpykTypa. BumooOpa3oBaHue Kak pe3ynbTar
MUKpOosBoOIMHU. M3osius — kioueBoi ¢aktop BupoodpazoBanus. [Iytu u cnocoObl
BHUJ1000pa30BaHUS: aJIONaTPUYECKOE (reorpaduueckoe), CUMITATPUUECKOE
(9KOJIOTUYECKOE), «MTHOBEHHOE» (MOJUIIONAN3anus, Tuopuauzanus). JnurensHocTh
HBOJIIOIMOHHBIX MPOIIECCOB.

Mexanu3mbl GOpMUPOBaHUS OHOIOTHUECKOTO pa3HOOOpa3usl.

Ponb 3BONIIOIIMOHHON OMOJIOTMM B pa3padOTKE HAYYHBIX METOJIOB COXPAaHEHUS
OouopazHooOpazusi. MHUKPOIBOJIONMA M KODBOJIOIUS Mapa3uTOB M HUX XO35EB.
MexaHnu3mbl GOpMHUPOBAHUS YCTOMYUBOCTH K aHTUOMOTHKAM U CITOCOOBI OOPHOBI C HEMl.

JleMoHcTpanuu

[Toptpetsi: C.C. UeTBepukos, J. Maiip.

Tabnuubl u cxembl: «MyTallMOHHAsT U3BMEHUHUBOCTEY, «IlOMysIIIMOHHAS CTPYKTYpa
BUja», «Cxema mposiBIeHusi 3akoHa Xapau—BaitHOepra», «JIBuxkymue Ccuibl
IBOJIIOLUUY,  «DKOJIOTMYECKash  M30JsUUs  MONYyJSLHMA  CEeBaHCKOW  (openmy,
«"eorpaduueckas M3OJSALMS JIUCTBEHHUIIBI CHOMPCKOM U JMCTBEHHUIIBI J1aypCKOI»,
«lTonynAMOHHBIE BOJIHBI YHCJIEHHOCTH XHWIIHHKOB M XEPTB», «(Cxema neucTBUA
€CTeCTBEHHOTO 0TOOpa», «Dopmbl 00pnOBI 3a cyliecTBoBaHUEY, «HIyCTpUaIbHBIMN
MenaHu3My», «KuBbie uckomaembiey, «IIOKpOBUTENLCTBEHHAsS OKpacKa >KUBOTHBIXY,
«lIpegynpexnaromas OKpacka JKMUBOTHBIX», «DU3MOJOTMYECKHE  aJallTalumny,
«IIprcnocoOIeHHOCTh OPraHU3MOB U €€ OTHOCUTEIIBHOCTHY, «Kputepuu Buaa», «Bubl-
nBOMHUKW», «CTpyKTypa BuUIa B mpupoae», «CrnocoObl BHA000pa30BAHUS,
«l"eorpaduueckoe BHuIOOOpazoBaHME TPEX BHUAOB JAHABIIIEH», «DKOJIOTHUYECKOE
BHJI000pa3oBaHWe BUJIOB CUHUID, «llommmiounbl pacrenmit», «KamycTHo-penedHbIit
TUOpUI.

OO0GopynoBanue. repOapuu pacTeHUM, KOJUIEKIUM HACEKOMBIX, yydelia TTUIl U
3BEpeil ¢ MmpuMepaMu pas3IMYHBIX MPUCIIOCOOJIEHUM, Yydyesa MTUIl U 3Bepeil pa3HBbIX
BUJIOB, repbapuu pacTeHU# OJU3KUX BUIIOB, 00Pa30BaBIIMXCS PA3IMYHBIMU CIIOCOOaMHU.

JlaGoparopHas paboTa «BrIsiBIeHHE U3MEHUYUBOCTH Yy 0COOEH OJJHOTO BUA.

JlabopaTtopHasi pab6ora «lIpucmocobiieHuss OpraHu3MOB W WX OTHOCUTEIbHAs
1e71eCO000pa3HOCThY.

JlabopaTopHas pabora «CpaBHEHHE BUIOB 10 MOP(OIOTUYECKOMY KPUTEPHUIOY.

Tema 3. Makpo3BoIIOIUA U €€ pe3yJIbTaThl

Metonsl M3y4eHHs Makpo3BOJOUMU. llaneoHTOnOrmdyeckue MeTonbl U3yYeHHs
sBommonuu. [lepexoansie Gopmbl U GUTOTEHETUYECKUE PSAABI OPTaHU3MOB.

buoreorpaduueckue metonbl uydeHus sBononuu. CpaBHeHue (QIuiopsl U (hayHbI
MaTepUKOB M OCTpOBOB. buoreorpaduueckue obGnactu 3emiad. Bunbl-sHAEMUKH U
PEJIHMKTHI.

OMOpPHOIOTHYECKHE W CPaBHUTEIbHO-MOP(POJOTUUECKHE METOAbl H3YUCHHS
IBOJIIOLMU. ['€HETHMYEeCKHME MEXaHU3Mbl DSBOJIOUMHA OHTOT€HE3a U  IOSBIICHHUS
HBOJIFOLIMOHHBIX HOBLIECTB. ['OMOJIOTMYHBIE M aHAJIOTMYHbIE OpraHbl. PygumeHTapHbIe
OpraHbl ¥ aTaBU3Mbl. MOJIEKYISIPHO-TEHETUUECKIE, ONOXUMUYECKHIE U MAaTeMaTUYECKUE
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METO/Abl M3yYEHHs] SBOJIOUMU. ['oMosiornuHble TreHbl. COBpPEMEHHBIE METOJIbI
IIOCTPOEHUS (PUIIOTEHETUUECKUX JIEPEBBHEB.

XPpOMOCOMHBIE MYTallUH U BOJIIOLUS TEHOMOB.

OO6mue 3aKkOHOMEpHOCTH (TIpaBWiIa) HBONIOUUHU. [lpunyun cmeHvl @GYHKYULL.
HeoOpatumocTts »Bomonmu. ApnanTuBHas paguanus. HepaBHOMEpPHOCTh TEMIIOB
HBOJIIOLIUY.

JlemoHCcTpanuu

[Toptpetsr: K.M. Bap, A.O. Kosanesckuii, ®. Mrosep, O. ['ekkels.

Tabmuupl 1 cxembl: «DWIOr€HETUYECKUH PsiA  JIOMAaan», «ApPXEONTEPUKCY,
«3Bepo3yobie smeps», «Creronedainsy, «Punnodpursny, «CeMeHHbIE TATOPOTHUKID,
«buoreorpaduueckue 30861 3emin», «Jpeiid KOHTUHEHTOBY, «PenukThy, «HauanbHble
CTaJuyd SMOPUOHAIBHOTO PAa3BUTHUS IMO3BOHOYHBIX >KUBOTHBIX», «l OMOJOTHYHBIE U
aHAJIOTUYHbIE OpraHbl», «PynIuMeHTB», «ATaBU3MbD, «XPOMOCOMHBIE HaOOpPHI
yejloBeKa M IIKMMIIaH3e», «[7aBHble HampaBiaeHus  dBomonun», «OOmme
3aKOHOMEPHOCTH 3BOJIFOLII.

OOopynoBaHue: KOJUIEKIIMH, TepOapuH, MYJSKU HCKOMAEMBIX  OCTaTKOB
OpraHU3MOB, MYJSDKH TOMOJIOTUYHBIX, AHAJIOIMYHBIX, PYJUMEHTapHBIX OpPraHOB U
aTaBU3MOB, KOJIJIEKIIUH HACEKOMBIX.

Tema 4. Ilpoucxoxaenne u pa3BuTHE KU3HUA HA 3emuie

Hay4Hble runoTe3sl IporuCXOoKIeHUs )KU3HU Ha 3emiie. AOMOTEeHE3 U MaHCIIePMUSL.
JloHayuHble TpeACTaBICHUS O 3apOXKIACHUU KU3HU (KpeanumoHusMm). [wumoresa
IIOCTOSIHHOTO CaMO3apOXICHUsS KU3HU U €€ onposepxkenue onbitamu O. Penn,
JI. Cnannanmanu, JI. Ilactepa. IIpoucxoxaeHue sxu3Hu U aCTpOOMOIOTHS.

OcHOBHBIE 3Tanbl HEOpraHWYecKoi sBomonuu. [lnanerapHas (Teojoruyeckas)
IBOMIIONMS. XUMHYECKasi SBOJIONUS. AOHOTEHHBIM CHHTE3 OpPraHMYECKUX BEIECTB
n3 Heopranmdeckux. Omeir C. Muminepa u I'. HOpu. OO6pa3oBaHue mOJIMMEPOB
u3 MoHoMmepoB. KoaniepBatnas runote3a A.M. Onapuna, runote3a nepBUYHOro OyJiboHa
JIx. XonneiHa, reHeTudeckas runore3a I'. Mémnepa. Pu6o3umsl (T. Uek) u runotesa
«vupa PHK» V. I'un6epra. ®opmupoBaHrne MeMOpaH U BO3HUKHOBEHHE MPOTOKIICTKH.

Hctopusa 3emnn m meronpl €€ u3ydyeHus. Mckomaemple OpraHMYecKue OCTATKHU.
['eoxpononorust u e€ wmetonbl. OTHOCHUTENbHAs W AOCOJIOTHASI TEOXPOHOJIOTHS.
['eoxpoHONOrMYeCcKas 1IKaja: 30Hbl, 3pPbl, TEPUOJIBI, STTOXH.

HauvanbHbie 3Tansl opranndeckou 3ostouuu. [losiBiieHME W 3BOMIOLMSA MEPBBIX
KJIETOK. DBoJtonus MeTabonn3ma. Bo3HukHOBeHHE TIepBbIX dKocucTeM. COBpEeMEHHbIE
MUKpPOOHBIC OHMOIJIEHKM KaK aHaJOT MEpBBIX Ha 3emiie cooOriecTB. CTPOMAaTOHTHI.
[IpoKapuOThI U SYKAPUOTHL.

[Ipoucxoxnenne »3ykapuoT (CUMOUOTEHE3). DBOJIOIMOHHOE MPOUCXOKICHHUE
BUPYCOB. [IponCX0kK/I€HNE MHOTOKIIETOYHBIX OPraHU3MOB. BO3HMKHOBEHHE OCHOBHBIX
IpyINI MHOTOKJIETOYHBIX OPraHW3MOB.

OcHOBHBIE OTalbl SBOJIONMHA BBICIINX pacTeHUil. OCHOBHBIE apOMOPQO3BI
pacteHnii. Beixon pactenui Ha cymy. I1osiBIeHME CIIOPOBBIX PAaCTEHUM M 3aBOECBAHUE
umMHu cymn. CeMeHHbIe pacTeHus. [IponcxoxaeHne HBETKOBBIX PACTEHUM.
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OcCHOBHBIE 3Tambl JBOJIIOIUU JKUBOTHOTO Mupa. OcHOBHBIE apoMop(]o3bI
KUBOTHBIX. Bennckas ¢ayna. KemOpuiickuii B3pbIB — MOSBIIEHUE COBPEMEHHBIX THUIIOB.
[lepBbie xOp/oBbIe >KMBOTHBIE. JKu3HHR B BOAE. OBOJIONUS IO3BOHOYHBIX.
[Tpoucxoxnenne ampuoduii u pentwmid. [IpoucxoxaeHNE MICKOTUTAIONUX W ITHIIL.
[Mpunuun xmoyeBoro apoMopdosa. OcBoeHHE OECIO3BOHOYHBIMH U TO3BOHOYHBIMU
KUBOTHBIMH CYIIIU.

Pa3BuTHne xu3HM Ha 3eMiie MO 3paM U MEPUOJaM: apXeu, MPOTEPO30il, MaIeo30M,
Me3030M, KaitHo30#. OOIas XapakTepucTUKa KJIUMaTa U Te0JIOTHYECKUX MPOIECCOB.
[TosiBneHue M pacuBeT XapaKTEPHBIX OPraHU3MOB. YTIJIEOOpa30oBaHUE: €ro yCIOBUS U
BJIUSIHUE Ha Ta30BBIM cOCTaB aTMOC(hEPHI.

MaccoBble BBIMUpPAHHUSI — OKOJOTHYECKHME KPHU3UCHI mpouuioro. Ilpuumssl u
CIEACTBUSI MacCOBbIX BbIMHUpaHHil. COBPEMEHHBIN HKOJOTUYECKUN KpPHU3UC, €ro
ocobenHoctH. [Ipobiema coxpanenust OuopazHooOpasus Ha 3emuie.

CoBpeMeHHasg cucTteMa opraHudeckoro wwupa. llpuHnmnsl kinaccupuxkanuu
oprann3MoB. OCHOBHBIE CUCTEMATUYECKHUE TPYIIbI OPraHU3MOB.

JleMoHCTpanuu

[Toptpetsr: ®@. Penu, JI. Cnannanuanu, J1. [lactep, U.U. Meunukos, A.1. Onapus,
Jx. Xongein, I'. Mémnep, C. Muutep, I'. FOpu.

Tabmuer u cxembl: «Cxema ombita ®@. Penu», «Cxema ombita JI. Ilactepa
10 U3YYEHUIO CaMO3apOXKICHUS KU3HN», «Cxema onbita C. Muepa, . FOpw», «3tansl
HEOPraHUYECKOW HBOJIIOIUNY, «l'eoxpoHonorudeckas mmkanay, «HayanbHble >3Tambl
OpraHnyeckoi ’Bosmonumn», «Cxema 00pa3zoBaHMs DYKApPUOT MyTEM CHUMOHOTEHE3a»,
«Cucrema >kuBOM mpuUpOas», «CTpoeHue BuUpyca», «ApoMopdo3bl pacTEHUN,
«Punnopute»y, «OMXHOKIETOYHBIC BOJOPOCTN», «MHOTOKIETOYHBIE BOJIOPOCIT,
«Mxu», «llanopotHukm», «lonocemMeHHble pacTeHus», «OpraHbl IBETKOBBIX
pacteHui», «CxeMa pa3BUTHS MKUBOTHOTO MHPa», «ApoMop(ho3bl >KHUBOTHBIX),
«IIpocrermmey», «Kumeuynononoctueie», «llnockue depBu», «HieHHUCTOHOTHEY,
«PwiOB», «3emHOBOAHBIEY, «lIpecMmbikaronuecs», «lITuiby, «MIileKOTUTAIOIIUEY,
«Pa3BuTHe XKU3HM B apxXeUcKou 3pe», «Pa3BUTHE XU3HU B IIPOTEPO3OKUCKOU 3PEM,
«Pa3BuTHE XM3HM B TACO30MCKON 3pe», «Pa3BuTHe KHU3HU B ME3030MCKOW 3PE,
«Pa3BuTHE KU3HU B KailHO30MCKOM 3pe», «COBpEMEHHAasi CUCTeMa OPraHUuYeCKOro
MHUPA».

OO6opynoBanue: repOapuu pacTeHUI Pa3IUIHBIX OTJEIOB, KOJUICKIIMK HACEKOMBIX,
BJIQXKHBIC TIPeTNapaThl >KUBOTHBIX, PAKOBUHBI MOJUIIOCKOB, KOJIJICKIIMH HTJIOKOXKHX,

CKEJIETHI IT03BOHOYHBIX KUBOTHBIX, UyUesla ITULl U 3BEPEU, KOJUIEKIIMM OKaMEHEJIOCTEM,
MOJIE3HBIX UCKOMAEMBIX, MYJISI)KH OPTAHUYECKUX OCTATKOB OPTaHU3MOB.

BuptyanbHas naboparopHas pabora «MopaenupoBanue onbiToB Mumiepa—tOpu
M0 W3YYCHUI0 aOMOTEHHOTO CHHTE3a OPTaHWYECKUX COCAMHEHUH B TEPBUYHOU
aTMocdeper.

JlaGoparopHas paborta «M3yueHre U ONMUCaHME MCKOIMAEMbIX OCTATKOB JIPEBHUX
OPTaHU3MOB.
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IIpaktryeckass padora «M3ydyeHHe OCOOEHHOCTEH CTPOEHHS PACTEHUH pPAa3HBIX
OTJICJIOBY.

[IpakTnueckass paborta «l3ydyeHune o0coOEHHOCTENH CTPOEHHUS TO3BOHOYHBIX
AKUBOTHBIX).

Tema 5. [Ipoucxo:kaeHue YejioBeKa — AHTPONOTreHe3

Paznensl 1 3a1aun aHTpOnoJIOruu. MeToabl aHTPONOJIOTUH.

CraHoBiEHUE TIPEACTABICHUN O TMPOUCXOXKICHUM YEJIOBEKa. PennrnosHsie
BO33peHUs. COBpEMEHHBIE HAYYHBIE TEOPHH.

CxoncTBo yenoBeKka € KUBOTHBIMH. (CHCTEMATHYECKOE ITOJIOKEHHE YEJIOBEKA.
CBHIETENHCTBA CXOJICTBA YEJIOBEKA C KUBOTHBIMH: CPaBHUTEIHLHO-MOP(HOIOTrHYECKHE,
sMOpHoIorHYecKue, (HPU3n0I0ro-OMOXUMHUIECKUEe, TToBeaeHYecKre. OTINYUS YeTOBeKa
OT >KMBOTHBIX. 1IpSIMOX0K/I€HHE M KOMIUIEKC CBSI3aHHBIX C HUM IPU3HAKOB. Pa3Butne
TOJIOBHOT'O MO3Tra ¥ BTOPOW CUTHAIIBHOW CUCTEMBI.

JBmwxymue cuibl ((pakTopbl) aHTpOINOreHe3a: OHOJOTMYECKHE, COLMAIIBHBIE.
CooTHoLIEHNE OMOJIOTUYECKUX U COLMATIBHBIX (DaKTOPOB B AHTPOIIOTEHESE.

OcHOBHbIE CTaauM aHTpororeHeza. PaHHue 4YenoBeKOOOpa3HbIE 00E3bsHBI
(IpOKOHCYJIBI) U paHHHE NMOHTUABI — OOIIME MPEJKU YEIOBEKOOOpA3HbIX OOE3bSH U
JOIe. ABCTPaJONUTEKH — JBYHOTHE NPEAKH JIIOAEH. YeloBeK yMenbli, IEpBbIE
V3TOTOBJIEHUSI OpyAUN TpyAa. YUemoBeK MNPAMOXOISIIMNA U IEPBBIM  BBIXOJ JIKOJEH
3a npenensl Adpuku. YenoBek reiaenboeprckuil — o0Imuid NpeIoKk HeaH1epTaIbCKOTro
YEJ0BEKA U YEJIOBEKA Pa3yMHOI0. YeTOBEK HEAHIEPTaIbCKUM KaK BUJI JIIOJIEW XOJIOJHOTO
KInMarta. YenoBeK pa3syMHbIA COBPEMEHHOTO THIA, JEHUCOBCKUU YEJIOBEK, OCBOCHUE
KOHTHMHEHTOB 3a npeaenaMu A@puku. [laneoreHeTrka u najaeoreHoMHKa.

DOBOJIIOLIMSI COBPEMEHHOTO 4YesoBeka. EcTecTBeHHBI OTOOp B  MOIMYJSIUAX
yenoBeka. MyTanroHHbId Tiporiecc ¥ nonuMopdusm. [lomymnsimonHsie BOIHBI, Apend
T€HOB, MUTpalus U «3(PQPEKT OCHOBATENS» B MOMYJSALUIAX COBPEMEHHOTO YEIOBEKa.

UYenoseueckue pacel. [lonstue o pace. bonbmme pacel:  eBponeougHas
(eBpaszuiickas), aBCTpallO-HETpOMJIHAsA (SKBaTOpUAJIbHAs), MOHIOJOWJHAs (a3MATCKO-
aMepuKaHcKas). BpemMs M nyTH paccelleHHs 4elloBeKa IIo IulaHeTe. EaMHCTBO
yeynoBeyeckux pac. Haydnas HecocTosTenbHOCTh pacusMma. IIpucnocobiieHHOCTb
YeJIOBEeKa K pa3HbIM YCIOBHUSM OKpY»Karolien cpenbl. Biusiaue reorpaduueckoi cpesibl
u apetida reHoB Ha MOPHOIOTHIO U (HU3UOJIOTHIO YETTOBEKA.

MexaucuuruinHapHble METOIbl B (Pu3nueckoi (OMOJIOrM4ecKoi) aHTPOMOJIOTHH.
OBOJIIOLIMOHHAS. AHTPOMNOJIOTUS M MAJICOAHTPONOJIOTUSI YEJIOBEUECKUX TOIYISALNN.
buoconmanbsHble HCCAEAOBaHUS NPUPOABI 4YesloBeKa. lcciiemoBaHME KO3BOJIOLUU
OMOJIOrMUYECKOTO U COLMAIBHOTO B UEJIOBEKE.

JemMoHcTpanuu

[Toprpersr: Y. lapsun, JI. JIuku, .4. Porunckui, M.M. I'epacumos.

Tabmuubl 1 cxeMbl: «MeToapl aHTPOMOJIOTUNY», «['OJOBHOW MO3r YenoBekay,
«YenoBexkooOpa3Hble 00€3bsiHBDY, «CKEJIeT YeJoBeKa U  CKEJNeT UIMMIIaH3e,
«PynumeHThl W aTtaBuU3MbD», «JIBWXKYIIME CHJIBI AHTPONOTEHE3a», «JBOJIOLMOHHOE
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JIPEBO YEJIOBEKay, «ABCTpAIONUTEKY, «UenoBeK yMenblily, «HenoBek NpsMOX0oasiuiy,
«/lenucoBckuii yenosex» «Heanaepranbipy, «KpomanboH1s, «IIpeaku denoBekay,
«DTanbl HBOJIIOIUY YeTIoBeKay», «Packl uemoBekay.

OO0opynoBanue: MYJSHKH OKaMEHEJIOCTEH, MPEAMETOB MaTePHUAbHON KYJIbTYPHI
MPEAKOB YelloBeKa, penpoaykuuu (doTtorpaduu) KapTUH ¢ MHUQPOJIOTHYESCKUMHU U
OMONEHCKUMH  CIOKETaMH  MPOUCXOXKIACHUS  4YeloBeka, (ororpaduu  HaxolI0K
MCKOIAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YeJIOBEKa, MOJIENb Yepera YeloBeKa U Yeperna
HIMMIIaH3€, MOJENIb KHUCTU 4YeJIOBeKa M KHCTH LIMMIIaH3e, MOJENIM Topca IPE/IKOB
YeJioBeKa.

JlabopaTtopHas pabora «V3ydueHne ocoOEHHOCTEH CTPOEHHS CKelleTa 4YesOoBeKa,
CBSI3aHHBIX C TIPSIMOXOKICHACM).

[IpakTuyeckas padota «M3ydeHre F3KOJOTUUECKUX aIanTallui 4eIOBEKay.

Tema 6. Dxkosoruss — Hayka O B3aMMOOTHOIIEHHUSIX OPraHUu3MOB H
HAOPraHU3MEHHBbIX CUCTEM C OKPY KaKollel cpeaou

3apokaeHue W pa3BuTHE dkoyioruu B Tpynax A. I'ymb6onpara, K.®. Pyibe,
H.A. CeBepuioBa, 2. I'ekkens, A. Tencnu, B.H. CykauéBa. Paznensl u 3a1aun 3K0JI0THUH.
CBs3b 2KOJIOTUM C APYTMMHU HayKaMH.

Metoasl skosoruu. IloneBeie HaOMIOACHUSA. OKCIEPUMEHTHI B  SKOJIOTHU:
IIPUPOJIHBIC U JTabopaTopHble. MoIeTMpOBaHKUE B AKOJIOTUH. MOHUTOPHUHT OKPYKAIOIICH
Cpebl: JIOKATBHBIN, peTHOHAIBHBIN 1 T100aTbHBIN.

3HaYeHHUE PKOJOTUYECKUX 3HAHUH JJISI YeJIOBEKA. DKOJOTHYECKOE MUPOBO33PEHHUE
Kak OCHOBa CBs3€M uesoBeyecTBa C mpupoaoul. DopmMupoBaHHE HKOJIOTMYECKON
KYJIbTYPBI U 3KOJIOTUYECKON TPAMOTHOCTH HACEJICHHUS.

JleMoHcTpanuu

[Hoptpetsi: A. I'ymbonbar, K.®. Pynse, H.A. CeBepuos, 2. I'ekkensb, A. Tenciu,
B.H. Cyxkaués.

Tabmuibl u cxeMbl: «Pa3genbl skojorum», «MeToasl skojorun», «Cxema
MOHHUTOPHUHTA OKPYKAIOIIEN CPEIBD.

JlabopaTopHas pabora «3yueHne MeTo10B IKOJIOTHIECKUX UCCEIOBAHUIN.

Tema 7. OpranusmMsl U cpea 0OUTaAHUSA

Okojorudeckre (akTopbl M 3aKOHOMEpHOCTH uX jaeiictBus. Knaccudukanus
IKOJIOTHYECKUX (AaKTOPOB: aOMOTHYECKHE, OMOTHYECKHE, aHTpomnoreHHblie. OOmue
3aKOHOMEPHOCTH  ACHCTBUS  dKojoruueckux (axrtopoB. I[IpaBuno MuHHMyMa
(K. Impenrens, 0. JInbux). TomepaHTHOCTb. DBPUOMOHTHBIE M CTEHOOHMOHTHBIC
OpTraHHU3MBI.

AbGuotnueckue (aktopbl. CBeT Kak skojorudeckuii daktop. JleiicTBUe pasHBIX
YYaCTKOB COJIHEYHOTO CIIEKTpa Ha OpPTaHWU3MbI. JKOJOTHYECKHUE TPYMIbl PaCTCHUU U
KUBOTHBIX IO OTHOIICHUIO K cBeTy. CUTHaNIbHAs poJib cBeTa. DOTOMEPUOIN3M.

Temnepartypa kak 3xosnoruueckuit pakrop. JleiicTBue remneparypbl Ha OpraHU3MBbl.
[IOMKMIOTEpMHBIE U TOMOWOTEPMHBIE OpPraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIC
OpTaHU3MBI.
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Bnaxnocts kak  skonormueckuit  (akrop. IlpucmnocobneHuss  pacteHui
K TIOJIJIep KaHui0 BoiHOTO Oananca. Kimaccudukanmsi pacTeHUI 110 OTHOIICHHUIO K BOJIE.
[Tpucnoco6ieHus >KUBOTHBIX K U3BMEHEHHUIO BOAHOTO PEXUMA.

Cpenpl  oOuTaHMS OpPraHU3MOB: BOJHAs, HA3eMHO-BO3JyIIIHAs,, IIOYBEHHAs,
IyOMHHAS TTOIIOYBEHHAS, BHYTPHOPTaHU3MeHHAss. OU3NKO-XUMHUYECKHE OCOOEHHOCTH
cpen obutanusi opranu3moB. [IprcnocobieHrss OpraHu3MoB K JKU3HHU B Pa3HBIX Cpeax.

buonornyeckue putmbl. BHenHue u BHyTpeHHHE pUTMBI. CyTOUYHbBIC U TOAUYHbBIE
putMBIL. [Iprucnoco0IeHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHUSIM YCIIOBHM KU3HH.

XKuznennsie popmbl opranu3moB. [lonsatue o xuzHeHHOU (opme. Ku3HEHHBIE
dbopMBl pacTeHWi: JEpeBbsl, KYCTAPHUKH, KYyCTAPHUYKH, MHOTOJIETHUE TpPAaBBI,
onHoNeTHUE TpaBbl. JKu3HeHHBbIE (OPMBI >KHUBOTHBIX: THUIAPOOUOHTHI, T€OOHOHTHI,
a’poOrOHTHI. OCOOEHHOCTH CTPOCHUS U 00pa3a KU3HHU.

buotnueckue ¢dakTopel. Bumabl OMOTHYECKMX B3aMMOJICHCTBUI: KOHKYPEHIIWS,
XHUIIHUYECTBO, CUMOMO3 u ero Qopmel. [lapasutusMm, koomepamus, MYTyalau3M,
KOMMEHCaIU3M (KBapTUPAHTCTBO, HaxJieOHUUecTBO). HeTpoduueckue B3auMo1eicTBUs
(Tommueckue, dopudeckue, dhadpuyeckue). 3HaUCHUE OMOTHUYECKUX B3aMMOJICUCTBUI
JUIs. CYILIECTBOBAHMUSI OpPraHU3MOB B cpeae oOutaHus. [IpUHIIMI KOHKYPEHTHOTO
UCKJTFOUYEHUS.

JleMoHcTpanuu

Tabmuubl U cxembl: «Okosorudyeckue (Qaxropb», «CBETOBOM  CHEKTpY,
«IKOJIOTUYECKUE TPYIIbl XUBOTHBIX IO OTHOIIEHUIO K CBETY», «TEIIOKpOBHbBIC
KUBOTHBIC», «XOJOJHOKPOBHBIE IKUBOTHBIC», «DHU3MOJOTHYECKUE  aJanTaluu
KUBOTHBIX», «Cpe/ibl 0OMTaHUsI OpraHu3MOBY, «buosornueckue puTMbly, « Ku3HEeHHbBIE
bopmbI pacTeHui», «Kn3HEeHHBIE bopmbI KUBOTHBIX), «JKocucrema
HIMPOKOJIMCTBEHHOIO JIeCa», «IJKOCUCTEMA XBOMHOro jecay», «llenmn mnuranus»,
«XuniauyectBoy, «Ilapasutuzm», «Koukypenims», «CuMmonosy», «KomMeHcanuzmy.

Oo6opynoBanue: repOapuu pacTEHUN U KUBOTHBIX, TPUCTIOCOOICHHBIX K BIUSHUIO
Pa3IMYHBIX HKOJOTHUECKUX (DAKTOPOB, TrepOapuu CBETOJIOOMBBIX, TEHEIIOOMBBIX U
TEHEBBIHOCJIMBBIX PACTCHHM, CBETOJIOOMBHIC, TEHENIOOMBBIE W TEHEBBIHOCIHUBBIC
KOMHATHBIE pacTeHus, TrepObapur W KOJUICKIUU TEIJIOJIOOMBBIX, 3UMOCTOMKUX,
MOpPO30YCTOMYMBBIX ~PpACTEHUN, Yydela MTULl U 3Bepei, repOapuu pacTEeHHI,
OTHOCSIIUXCS K Turpoduram, kcepopuram, Me30puTaM, KOMHATHBIC PACTCHUSI JaHHBIX
IPYII, KOJJIEKIIUU KUBOTHBIX, OOUTAIONINX B Pa3HBIX cpeaax, repoapuu U KOJUICKIIUU
pacTeHUN W JKUBOTHBIX, OOJIAAIONIMX YEePTaMU TMPHUCIIOCOOIECHHOCTH K CE30HHBIM
W3MEHEHUSIM YCJIIOBUH KU3HHM, TrepOapuu W KOJUICKIIMM PACTEHUHW U IKUBOTHBIX
PA3IMYHBIX JKU3HEHHBIX (OPM, KOJUICKIIMU KUBOTHBIX, YYACTBYIOIIUX B Pa3IUYHBIX
OMOTUYECKUX B3aMMO/ICHCTBHSIX.

JlabopaTtopHas pabora «BbIsiBIeHHe MPUCTIOCOOTICHU OPraHU3MOB K BIIHMSHUIO
CBETaY.

JlabopaTtopHas pabora «BbIsiBIeHHe MPUCTIOCOOTICHU OPraHU3MOB K BIIHSHUIO
TeMIEpaTyph».

JlabopaTopHas paboTa « AHATOMUYECKHE OCOOEHHOCTH PACTEHUN U3 Pa3HbIX MECT
oOUTaHUSD.
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Tema 8. DxoJiorusi BU0B U NOMYJISAIHIA

DKOJIOTUYECKUE XapaKTEePUCTUKHU mnomyisuuu. [lomynsuus kak Ouonoruueckas
cucteMa. Poilb HEOMHOPOMHOCTH cCpefbl, (HU3MYECKUX OaphepoB W OCOOCHHOCTEH
Owonornd BUAOB B (POPMHUPOBAHWUU MPOCTPAHCTBEHHOM CTPYKTYPHI TOIYJISITUH.
OcHOBHbBIE TIOKA3aTEIU MOMYJISIIUKN: YUCIEHHOCTh, TUIOTHOCTh, BO3pACTHASI U TMOJIOBAst
CTPYKTYpa, POKIAEMOCTh, IPUPOCT, TEMIT POCTA, CMEPTHOCTH, MUTPALIHSL.

Dxosiornyeckass CTpykrypa mnonyiasiuu. OIlleHKa YHCICHHOCTH MOMYJISIIUU.
Juuamuka nonyisauuu W €€ peryisuus. bUOTHYeCKMH MOTEHIHAaNl TMOMYJISINY.
MogennpoBanue AMHAMUKA TOMyIsuuU. KpuBble poCTa YHMCIEHHOCTH TMOIYJISLIHH.
KpuBbie BeDKUBaHMS. Perysiius 9ucieHHOCTH MOMYJISAIHN: POJib (DAKTOPOB, 3aBUCSIIIAX
Y HE 3aBUCSIINX OT IUNIOTHOCTH. DKOJIOTHYECKUE cTpaTerun BuioB (I- u K-ctparerun).

[TonsaTue 06 3KoNoruyeckoi Huie Bujaa. Mecroooutanue. MHOTOMEpHAst MOJIETb
skosnornyeckor Humum Jk.M. XarumHcoHa. Pa3mepbl 3KOJOTrMYECKOW  HUIIU.
[ToreHuumanbpHas ¥ peaaTu30BaHHAS HUILIU.

Bun kak cucrema nomyssamnuid. Apeanasl BUAOB. BUIbI M UX )KM3HEHHBIEC CTPATETUU.
DKOJIOTHYECKHE SKBUBAJICHTHI.

3aKOHOMEPHOCTH MOBEACHUS M MHUTpalMi KUBOTHBIX. buosiornyeckre WHBa3UU
qy’KEPOIHBIX BUIOB.

JlemoHcTpanumn

[Toptper: Jx.M. XaTunHCOH.

Tabmuiel W cXeMbl:  «DKOJOTHYECKHE  XapaKTEPUCTHKU  TOMYJISIIHN,
«ITpocTpaHCTBEHHas CTPYKTypa MOMYJSIUu», «Bo3pacTHbie MUpaMUJIbl TMOMYISIIHN,
«CKOpOCTh 3acesieHus MMOBEPXHOCTH 3€MIJIM PA3IMYHBIMUA OpraHu3MaMmn», «Moaemnb
skosniornyeckor Humu Jx. M. XatuuHconay.

Oo6opynoBanue: repdbapun pacTeHUM, KOJUIEKIUU KUBOTHBIX.

JlabopaTopHas pabota «I[IpucrnocoOaeHust ceMsiH pacTeHUN K pacCeICHUION.

Tema 9. DkoJiorus co001IECTB. IKOJOTHIECKHE CHCTEMBI.

CooOmecTBa opranu3mMoB. bruoiieHo3 u ero ctpykrypa. CBs3U MEX]ly OpraHu3MaMu
B OMOILIEHO3E.

Oxocucrema kak oTkpeiTas cucrema (A.Jlx. Tencnu). OyHKIMOHATBHBIE OJOKHU
OpPraHu3MOB B DKOCHUCTEME: MPOAYLEHThI, KOHCYMEHTHI, peayleHThl. Tpoduueckue
ypoBHU. Tpoduyeckue 1ienu u cetu. Aouotudeckue 0J0ku d3kocucteM. [10UBBI U WUITbI
B SKocHucTeMax. KpyroBopoT BeIeCTB U MOTOK YHEPTUU B IKOCUCTEME.

OcHOBHBIC TIOKa3aTeIM AKOCHCTEeMbl. bromacca M mpoayKius. DKOJOTHUYECKHE
MUpaMUIbl YUCEN, OMOMACCHI U YHEPTHUHU.

Hunamurxa sxocucmem. Kamacmpoguueckue nepecmpotiku.  Duykmyayuu.
HamnpapneHHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKleccuu. llepBuuHbie u
BTOPUYHBIC CYKIIECCUM U WX MPUYUHBI. AHTPOIMOTCHHBIC BO3JEHCTBUS HA CYKIIECCHH.
KnumakcHoe cooOiectBo. bruopaznoobpasue v moJHOTAa KPYroBOPOTa BEIIECTB — OCHOBA
YCTOMYMBOCTU COOOIIIECTB.

[IpupoaHble DKOCUCTEMBI. JKOCUCHEMbL 03€p U peK. IKOCUCmeMbvl Mopeu U
oKeanos. Ixocucmemvl MyHOp, 1€CO8, CMmeneu, nyCmbitb.
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AHTpOIOT€HHBIE AKOCUCTEMBI. Arposkocuctema. ArpoiieHo3. Paznuuus mexnmy
AHTPOIOTEHHBIMU U MTPUPOJHBIMHU YKOCUCTEMaMHU.

VYpboskocuctembl. OcCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. ['opozckas diopa u
dayna. CuHaHTpOmHM3amMsi TOPOACKOW (ayHbl. bronormdeckoe W XO03SMCTBEHHOE
3HaUYE€HHUE arpodKOCUCTEM U YPOOIKOCUCTEM.

3akoHOMEpHOCTH (OPMUPOBAHUSI OCHOBHBIX B3aMMOJICUCTBUN  OpPraHU3MOB
B OKocucTeMax. Posib kackaonoeo sghghekma u 6u008-30udpuxamopos (Kinouesvlx 6U008)
8 @yHkyuonuposanuu sxocucmem. IlepeHOC PHEPrUM U BEUIECTB MEXKAY CMEKHBIMU
DKOCUCTEMaMH. Y CTOMYMBOCTh OPraHU3MOB, MOMYJSIHA W 3KOCUCTEM B YCIOBHSX
€CTECTBEHHBIX U AHTPOTIOTE€HHBIX BO3/ICHCTBUM.

Mexanuszmvl 6030eticmeusi 3a2psA3HeHUll pasHblX MUnoé Ha CcyOopeaHu3MeHHOM,
OP2aHUSMEHHOM, NONYJAYUOHHOM U IKOCUCTEMHOM YPOBHSX, OCHOBbL IKON02UUECKO20
HOPMUPDOBAHUSL  AHMPONO2EHHO20  6030elicmeus.  MeTogoorusi ~ MOHMTOPHHIA
€CTECTBEHHBIX U aHTPOIIOTE€HHBIX SKOCUCTEM.

JleMoHcTpanuu

[Toptpet: A.Jlx. Tencnu.

Tabnuupl u cxembl: «CTpyKTypa OMOIIEHO3a», «IKOCHCTEMAa IMIMPOKOIUCTBEHHOTO
jeca», «IKOCHUCTEMA XBOWHOro Jeca», «DOyHKIMOHAIbHBIE TPYIIIBl OPraHU3MOB
B 3KOocucTeMe», «KpyroBopoT BelecTB B dKocucteMmey, «llernu nutanus (macrOumrHasi,
JNETpUTHAS)», «IKOJOTUYECKas TMHUpaMulia 4Yucen», «IKOJOTHYEeCKas MHUpaMHa
onomMaccel», «JKoJorhyeckas mnupamuga osSHeprum», «OOpazoBaHue 00J0Tay,
«llepBuuHas cykueccusi», «BoccTaHOBIIEHHE Jieca TMOCHE NoXapay, «IKOocucTema
o3epa», «ArpoueHos», «KpyroBopor BemIeCTB M IMOTOK 3HEPIMU B arpolEHO3e»,
«IIpumepsn! ypboskocucTem.

Oo6opynoBanue: repOapuu pacTeHU, KOJUICKIIMM HACEKOMBIX, uyydesia MNTHI] U
3Bepeil, repbapuu KyJIbTYpHBIX U JUKOPACTYIIUX PACTCHUI, aKBapHUyM KakK MOJEIb
HKOCHUCTEMBI.

IIpakmuueckas paboma «VI3yduenue u onrcaHmue ypo0oIKOCUCTEMBD.

Jlabopamophnas _paboma «V3ydueHue pa3zHOOOpa3us MEJIKUX IMOYBEHHBIX
YJIEHUCTOHOTHX B PA3HBIX HIKOCUCTEMAX).

Ixckypcus «IKCKYpCUs B THTUYHBINA OnoreorieHo3 (B 1yOpaBy, Oepe3HsiK, CIbHUK,
Ha CyXOJIOJIbHBIN WJIM MOMMEHHBIN JIyT, 03€p0, OOJIOTO)».

IKCKypcusi « IKCKYPCHSI B arpO3KOCUCTEMY (Ha IOJI€ UM B TEIIIMYHOE XO35KUCTBO)».

Tema 10. Buocdepa — rnodasbHas IKOCHCTEMA

buochepa — oOmemnanerapuas o6ojouka 3eMid, TJA€ CYIIECTBYET WIH
CyIllIeCTBOBaJIa >XU3Hb. Pa3ButHe mpejacTaBieHnii o Ouochepe B Tpyaax . 3rocca.
Yuenne B.U. Bepnaackoro o 6umocdepe. Obmactu 6uochepsl u e€ cocran. JKuBoe
BeIECTBO Ouochepsl U ero PyHKIUU.

3aKOHOMEpPHOCTH cyuiecTBoBaHusi Ouochepsl. OcobenHoctn Ouochepsl Kak
rio6anpHOM 3KocucTeMbl. JlnHamuueckoe paBHOBecue B Ouocdepe. KpyroBopotsl
BEIIECTB U OMOr€OXMMUYECKHE UHUKIbI (yriepoja, a3oTa). PUTMHYHOCTH SIBICHUIN
B Ouocdepe.
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3onansHOCTH OMOchepsl. [lonsitue o 6mome. OCHOBHBIE OMOMBI CyIIH: TYHIIpA,
XBOMHBIE JI€Ca, CMEIIAHHbIE U IIMPOKOJMCTBEHHBIE JI€Ca, CTEIH, CaBaHHBI, ITyCTHIHH,
TPOIMYECKHUE JIECA, BHICOKOTOphs. KiMmaT, pacTUTENbHBIA M KUBOTHBI MHp OMOMOB
CyLIN.

CtpykTypa M (QYHKIHS KMBBIX CHCTEM, OIIEHKAa WX PECYpPCHOrO MOTCHIMANIA U
onochepHbIX PYHKITUH.

JleMoHCTpanuu

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

Tabmumsr u cxemsl: «l'eochepst 3emmm», «KpyroBopoT azora B mpupoae»,
«KpyroBopor yriaepoma B npupone», «KpyroBopoT KHCIOpOJa B IPUPOIE»,
«KpyroBopoT BojibI B mipupoie», «OcHOBHbIE OMOMEBI cyminy, «Kinmatuyeckue nosica
3emmn», «Tynapay, «Tailiray, «Cwmemanneii Jsecy», «IIIMpOKOIMCTBEHHBIA JECH,
«Crenby, «CaBanHay, «Ilycteiasy, « Tponnueckuit necy.

O6opynoBanue: repdapuu pacTeHU pa3HbIX OMOMOB, KOJUIEKIIUY KUBOTHBIX.

Tema 11. YesnroBek M OKpYy:Kamomas cpeaa

DKOJIOTHYECKHE KPU3UCHI U MX NMpUYMHBI. Bo3nelicTBue uenoBeka Ha Ouocdepy.
3arpsi3HEHHUE BO3AYIIHOM cpeabl. OXpaHa Bo3yxa. 3arpsa3HeHue BOgHOU cpeapl. OxpaHa
BOAHBIX pecypcoB. Paspymenue mouBbl. OXpaHa NHOYBEHHBIX pecypcoB. M3MmeHeHue
KJIMMATa.

AHTpPOIIOTEHHOE BO3JECHCTBUE HA PACTUTENBHBIM M JKMUBOTHBIM Mup. OxpaHa
PacTUTENBHOTO U KUBOTHOTO Mupa. OCHOBHBIE IPUHIIMIIBI OXpaHbl MPUPObl. KpacHbie
kauru. Oco6o oxpansiembie npupoansie Tepputopun (OOIIT). boranudeckue canasl u
300JIOTMYECKHUE MapKH.

OCHOBHBIE TPHUHIMIB YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA M IPHUPOIBI.
PannonanbHoe NMpUPOIOINONb30BAHUE U COXpPAaHEHHE OMOJIOTMYECKOro pa3HooOpas3us
3emun. OO1IME 3aKOHOMEPHOCTH II00ATBHBIX SKOJOTUYECKUX KpU3UCcOB. OCOOEHHOCTH
COBPEMEHHOI'O KPU3MCA U €r0 BEPOSITHBIE MTOCIIEICTBHS.

Pa3BuTre METOOB MOHUTOpPWHIA PAa3BUTUS ONACHBIX TEXHOI€HHBIX MPOLECCOB.
Cucmemnsbie ucciedosanus nepexooa K pecypcocoepezaroujelt U KOHKYPEeHmMOoCHOCOOHO
onepeemuxe.  buonocuuecxoe  pasnoobpazue u  obuopecypcvl.  Hayuomanvnvie
UHGOpMayUoHHble cucCmeMbl, obecneuusaloujue 00Cmyn K UH@GopmMayuu no coOCMosIHUIO
omoenvbHbIX 6u006 u dxocucmem. OCHOBbL dIKOpeadbuIUMayuy IKOCUCmem U cnocobos
O0opbOBI ¢ buonogpedcoenusmMuY. Pexoncmpykyus MopcKux u Ha3eMHbIX IKOCUCTIEM.

JemoHcTpanuu

Tabmuubl 1 cxembl: «3arps3HeHue atMochepbl», «3arpsizHeHrne THAPOChEphD,
«3arpszaenue nouBb», «llapauKoBEIl 3P dexT», «Ocobo oxpaHseMble MPUPOTHBIE
TeppuTopumn», «Moieau ynpaBisieMoro MUpay.

Oo6opynoBanue: Gpororpaduu OXpaHsIeMbIX paCTeHUN U )KUBOTHBIX KpacHo# KHUTH
Poccniickont @enepanun, KpacHoil KHUTH pernoHa.
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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHMUSA ITPOI'PAMMBbI
ITO BUOJIOT'MN HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBiauBaeT TpEOOBAHMS K PE3yIbTaTaM OCBOSHUS O0yJAFOIIIMUCS
porpaMM CpeIHero oO0mero oOpa3oBaHUSA: JHWYHOCTHBIC, METANpPEJAMETHBIC U
MpeIMETHEBIE.

B cTpykType JMYHOCTHBIX pe3yJbTATOB OCBOCHHUS MPOTPAMMBI IO OHOJIOTHH
BBIJICJICHBI CJEAYIONIME COCTABJISIONIME: OCO3HAHHE OOYYAIOIIMMUCA POCCHUMCKON
rpakIaHCKOW HJACHTUYHOCTH — TOTOBHOCTHM K CAMOPA3BUTHIO, CAMOCTOSITEILHOCTH U
CaMOOIPEACICHUIO, HAJIMUME MOTUBAIMU K OOYy4YEHUIO OUOJIOTHH, LI€JICHAMPABICHHOE
pa3BUTHE BHYTPEHHUX YOEXKICHUN JIUYHOCTH HA OCHOBE KIIIOYEBBIX IIEHHOCTEU H
UCTOPUYECKUX  TPaauLMUA  pa3BUTUA  OHOJOTMYECKOTO  3HAHHS, TOTOBHOCTH
U CIIOCOOHOCTH OOYYAIOIIUXCS PYKOBOJCTBOBATHCS B CBOCH NESITEIHLHOCTH IIEHHOCTHO-
CMBICJIOBBIMU YCTAaHOBKaMH, MPUCYIIMMHU CHCTEME OHOJOTHUYECKOTO OOpa3oBaHus,
HaJW4Yue MPABOCO3HAHMS SKOJIOTHYECKOW KYJIbTYpbl, CIOCOOHOCTH CTaBUTh LIEIU U
CTPOUTH KU3HEHHBIC TJIAHBI.

JIngyHOCTHBIE pe3yNbTaThl OCBOCHMSI MpPOrpaMMbl MO OWOJOTUU JIOCTUTAIOTCS
B  CIMHCTBEYYEOHOM U BOCOUTATEIbHON JEATEIBHOCTH B  COOTBETCTBUU

C TPAAUIIMOHHBIMU POCCUIUCKUMU COLUOKYIBTYPHBIMHU, HCTOPUUYECKUMH U TYyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSMH, TPHUHATBIMH B OOIIECTBE IMpaBUJAaMU W HOpPMaMu
MOBEJACHUS M CIOCOOCTBYIOT TIpOlleCCaM CaMOIIO3HAHUS, CAMOBOCIHTAHHS W
CaMOpa3BUTHUsA, Pa3BUTUSI BHYTPEHHEW MO3UILIMM JIMYHOCTH, NATPUOTH3MA U YBAXKEHUS

K 3aKOHY U MPAaBOMOPSJIKY, YEJIOBEKY TPyAa U CTApUIEMy MOKOJIEHUIO, B3AUMHOTO
yBaXEHUsSI, OEpPEKHOT0 OTHOIICHHS K KYyJIbTYPHOMY HACICAMI0 U  TPATUIUSAM
MHOTOHAIIMOHAJIBHOTO Hapoja Poccuiickoit denepanuu, NpupoAe U OKPYKaKOIIEH Cpelie.

JIM4HOCTHBIE Pe3yJbTAaThl OCBOCHHS Y4€OHOTO mpeameTa «bruoorusy T0KHbBI
OTpaxaTb ~TOTOBHOCTb M  CIIOCOOHOCTh  OOYYAIOIIUXCS ~ PYKOBOJCTBOBATHCS
c(hOpMUPOBAHHOM BHYTPEHHEW TO3WIMEH  JIMYHOCTH, CHCTEMON  I[EHHOCTHBIX
OpHEHTALIU/, TO3UTUBHBIX BHYTPEHHUX YOEKIEHUN, COOTBETCTBYIONTUX TPATUIIMOHHBIM

IIEHHOCTSIM POCCHICKOTO OOIIECTBA, pACIIUPEHUE >KU3HEHHOTO OMBITA W OMbITA

NEATEIbHOCTH B MPOLECCE peaau3allid OCHOBHBIX HAIMPABJICHUN BOCIUTATEIIBHOU

NEATEeIbHOCTH, B TOM YHCJIE B YaCTH:

1) rpaskaaHCKOro BOCIIUTAHHUS:

C(OPMHPOBAHHOCTD T'PAXIAHCKOW MMO3MIMKA OOYYaIOMIErocs Kak aKTHBHOTO H
OTBETCTBEHHOTO 4YJIeHA POCCHHCKOTO 00IIECTBA;

OCO3HAHHME CBOMX KOHCTHTYIIMOHHBIX IpaB M OOSI3aHHOCTEH, YBa)KCHHE 3aKOHA
Y TIPABOIIOPSI/IKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOH [EATCILHOCTH NMPH CO3JaHUU Y4YCOHBIX
MPOCKTOB, PEIICHNU YUYeOHBIX W MO3HABATEIbHBIX 3a/1a4, BHIMOJHCHUH OMOJOIHMYSCKUX
9KCIEPUMEHTOB,;
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CIIOCOOHOCTh OMPENETsATh COOCTBEHHYIO TMO3WIIMI0 MO OTHOIICHUIO K SIBICHUSM
COBPEMEHHOM JKU3HU U OOBSACHATH €€,

YMEHHE YYHUTHIBaTh B CBOUX JIEUCTBUSAX HEOOXOJAMMOCTh KOHCTPYKTHUBHOIO
B3aMMOJICUCTBUS JIOAEH C pPa3HBIMU YOEXKICHUSMHU, KYJIbTYPHBIMU IEHHOCTSIMU U
COLUAIBHBIM IOJIOKEHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B MPOIECCE COBMECTHOI'O BBIMIOJHEHUS YYEOHBIX,
MMO3HABATEIbHBIX U HUCCIIEA0BATEIbCKUX 3374, YBAXKUTEIBHOTO OTHOIIEHUS K MHEHUIO
OTITIOHEHTOB TIPH OOCYKICHNUN CIIOPHBIX BOIMPOCOB OMOJIOTHYECKOTO COJEPIKAHMUS,

TOTOBHOCTb K TYMAHUTAPHOUN U BOJIOHTEPCKOU JIEATEIIBHOCTH;

2) MAaTPUOTHYECKOT0 BOCIIUTAHMS :

c(hOPMHUPOBAHHOCTh POCCUUCKON TPaKTAHCKOM HACHTUYHOCTH, MNaTPUOTHU3MA,
YBaXKECHHUS K CBOEMY HapoAy, YyBCTBa OTBETCTBEHHOCTHM Tniepes PoauHON, ropaocTu
3a CBOM Kpail, cBOIO PoauHy, CBOl S3bIK M KYyJbTYpy, HPOLLIOE M HACTOSIIEE
MHOTOHAIIMOHAJBHOrO Hapoaa Poccuuy;

IIECHHOCTHOE OTHOIIEHWE K MIPUPOJHOMY HACIEIUI0O U MaMATHUKAM TPUPO/IBI,
JTOCTUXEHUSIM Poccru B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPYAE;

CIIOCOOHOCTH OIIEHMBATh BKJIAJl POCCUMCKUX YYEHBIX B CTAHOBJICHHE U Pa3BUTHE
OMOJIOrMH, IOHUMAaHUs 3HAYCHUS OMOJIOTMU B MO3HAHUM 3aKOHOB MPUPOJIBI, B JKU3HU
4eJI0BeKa U COBPEMEHHOI'O OOLIECTBA;

uaenHas yO0exAEHHOCTb, TOTOBHOCTh K CIyXEHHIO M 3ammure (OreyecTsa,
OTBETCTBEHHOCTb 32 €T0 CyAb0Y;

3) AyXOBHO-HPABCTBEHHOT0 BOCITUTAHUSI:
OCO3HaHUe JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO IMOBEICHUS;
CITIOCOOHOCTh  OIIEHHMBATh CHUTYallMi0 W MPUHUMATh OCO3HAHHBIC PEIICHHS,
OPUEHTHUPYACh HA MOPATbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HAaHME JIMYHOTO BKJIaJla B IIOCTPOCHHE YCTOMYMBOIO  OYyayIIEro;
OTBETCTBEHHOE OTHOIIEHUE K CBOUM POJUTENSIM, CO3JaHUI0 CEMbH HAa OCHOBE
OCO3HAaHHOTO MPUHATHUS LEHHOCTEH CEMEHWHOW KU3HHU B COOTBETCTBUU C TPATULIUSIMHU

HaponoB Poccuu;

4) 3¢TEeTHYECKOr0 BOCIIUTAHUS:

ACTETUYECKOE OTHOIICHHE K MHpPY, BKJIIOYAs JCTETHKY ObITa, HAyYHOTO U
TEXHUYECKOTO TBOPUECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOIIICHU;

IIOHUMAHUE DMOLMOHAIBHOTO BO3JCHMCTBUS JKMBOM MPUPOABI U €€ ILEHHOCTH,

TOTOBHOCTb K CAMOBBIPAKEHHUIO B PA3HBIX BUIAX UCKYCCTBA, CTPEMIIEHUE MTPOSABIIATH
KayeCTBAa TBOPYECKOU JIMYHOCTH,

5) pu3nueckoro BocnuTaHusi, GOPMHUPOBAHUS KYJIbTYPHI 310POBbSI U
IMOLMOHAJIBLHOIO 0JIaronoyYns:

MOHMMAaHHWE U pealn3alus 3J0pOBOro U 0e30macHOro odpasa >KuM3HM (30pOBOE
NUTaHWE, COOJIIOJICHUE TMTMEHUYECKUX IMpaBWJI U HOPM, COAaHCHUPOBAHHBIA PEXUM

32



3aHATUN U OTJBIXA, PETYysipHas PU3NYecKasi aKTUBHOCTh), OEPEKHOT0, OTBETCTBEHHOTO
U KOMIIETEHTHOTO OTHOLICHHS K COOCTBEHHOMY (PU3WYECKOMY U TICUXHUYECKOMY
310POBBIO;

MOHMMAaHHE LIEHHOCTU MPaBWJI UHIWBUIYaJbHOTO U KOJUIEKTHBHOTO O€30MacHOTO
NIOBEICHUS B CUTYALMX, YTPOXKAIOIIUX 340POBBIO U KU3HH JIFOJIEH;

OCO3HaHWE TIOCIEACTBUA U HENPUATHS BPEIHBIX NPUBBIUEK (YIOTpEeOICHHUS
aJIKOTr0JIsl, HAPKOTUKOB, KypEHUs);

6) TPyA0BOro BOCIIMTAHUA:

TOTOBHOCTH K TPYZly, OCO3HaHHE IEHHOCTH MacTepCTBa, TPY10JIt00ue;

TOTOBHOCTh K AaKTUBHON JIE€ATEIBHOCTH TEXHOJOTUYECKOM W  COLMAIbHOU
HaIpaBJIEHHOCTH, CHOCOOHOCTh WHUIMHUPOBATh, IUIAHUPOBATH U CAMOCTOSITEIBHO
BBITIOJHSATH TaKyIO JESTEIbHOCTH;

MHTEpEC K pa3Iu4HbIM cdepaM NpoPecCHOHANBHON NEATEIbHOCTH, YMEHHE
coBeplIaTh OCO3HAHHBIA BBIOOp Oyayieill mpodeccun u pearn3oBbIBaTh COOCTBEHHBIE
KU3HEHHBIC IIJIaHbl;

TOTOBHOCTB M CITOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO Ha MPOTSHKEHUH
BCEH JKU3HU;

7) 3K0JIOTHYeCKOr0 BOCTIMTAHHUS:

AKOJIOTUYECKHU 11eJIeCO00pa3HOe OTHOIICHHE K MPUPOJE KAaK HCTOYHHMKY KU3HU
Ha 3emMiie, OCHOBE €€ CYILIECTBOBAHUS;

MOBBIIIEHUE  YPOBHSA  DKOJOTHYECKOM  KYyJIbTYypbl: TNPHUOOPETEHHE  OIMbITA
IJIAHUPOBAHHUS MOCTYNKOB U OLEHKHA MX BO3MOXKHBIX IMOCJIEACTBUN JJII OKPYXKAOUIEH
cpensl;

OCO3HaHHE TJI00ATILHOTO XapaKTepa SKOJOTHIYECKUX MPOOIIEM U MyTeH UX PEIICHUS;

CIIOCOOHOCTH MCMOJIB30BATh MPUOOpPETaEMbIe TPU U3yUYEHUH OUOJIOTMH 3HAHUS U
YMEHHUS TIPU PEIICHUH MpOoOJIeM, CBSI3aHHBIX C PallMOHAIBHBIM MPUPOIONIOIH30BaHUEM
(coOmoieHue TpaBWJI TMOBEACHUS B MPUPOJE, HAIMPABICHHBIX Ha COXPAHEHUE
paBHOBECHSI B 9KOCUCTEMAaX, OXPaHy BUIOB, SKOCUCTEM, OHOC(EpHI);

AKTUBHOE HENPUATHE IEUCTBUM, NMPUHOCSIIMX BpPEI OKPYKAKOMIEH NPUPOIHOU
cpene, yMEHHE TMPOTHO3MPOBATH HEOIArONPUSATHBIE JKOJIOTHYECKUE TMOCIEICTBUS
MPEANTPUHUMAEMBIX JCUCTBUN U TIPEIOTBPAIIATh UX;

HAJIMYKUE PA3ZBUTOTO IKOJOTMYECKOTO MBIIIJICHHS, 3KOJIOTHYECKOW KYJIBTYPBHI,
OIbITA JEATEIBHOCTH JKOJOIMYECKON HANPAaBICHHOCTH, YMEHHUS PYKOBOICTBOBATHCS
MMM B TIO3HABATEIbHOW, KOMMYHUKATUBHOM W COLIMAJIbHOW IMPAKTUKE, TOTOBHOCTHU K
YYaCTHIO B PAKTHYECKOU JEATEIBHOCTH SKOJIOTUUECKON HANPABICHHOCTH;

8) HeHHOCTH HAYYHOT'0 TIO3HAHMS:
c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKW W OOIIECTBEHHOW IPAKTHKHA, OCHOBAHHOTO HA JHAJIOTE KYJIBTYD,
CITOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MECTa B MOJIMKYJIBTYPHOM MHDE;
COBEPIIICHCTBOBAHKUE SI3BIKOBOM W UYWTATEIbCKOW KYyJIBTYphl KaK CpeACTBa
B3aMMOJICUCTBHS MEXY JIFOJIbMU U TIO3HAHUS MUPA;
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MOHUMaHUe criepUKN OMOJOTUH KaK HAyKH, 0CO3HAHUS €€ posiu B (popMHUpOBAHUU
pallMOHANILHOTO HAYYHOTO MBIIUICHUS, CO3JaHUM  IEJIOCTHOTO  MPECTaBICHUS
00 OKpy’KarolleM MUpE Kak O €IWHCTBE MPUPOJIbI, YeIOBEKa M O0IIeCTBa, B IO3HAHUU
OPUPOJIHBIX 3aKOHOMEPHOCTEH M pEIICHUH NPoOJieM COXpaHEHHs MPUPOTHOTO
paBHOBECHS;

yOeXKAEHHOCT, B 3HAYMMOCTH OWMOJOTHHM IS COBPEMEHHOW ITUBUIIM3AINH:
oOecrieueHrs HOBOTO YpPOBHS pa3BUTUS MEIUIIMHBI, CO3JaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTHUI, CIIOCOOHBIX peIIaTh PeCypCHbIE MPOOJIEMbl Pa3BUTHUS 4YEIOBEUYECTBA,
noucka TyTed BBIXOJAa W3 TJOOATBHBIX JKOJOTUYECKUX NpodieM U obecrneueHus
nepexofa K YCTOMYHMBOMY pPa3BUTHIO, PAIIMOHAILHOMY HCHOJIB30BAHUIO MPUPOIHBIX
pecypcoB U (POPMUPOBAHUIO HOBBIX CTaHIAPTOB KU3HHU;

3aMHTEPECOBAHHOCTH B IMOJIyYCHUN OMOJIOTUYECKUX 3HAHUI B LIEJSX MOBBIIICHUS
o01Ie KyJIbTYpbl, €CTECTBEHHO-HAyYHOW TI'PAMOTHOCTH, KaK COCTaBHON 4YacTH
(YHKIIMOHAJIBHOW TPAaMOTHOCTH OOydamomuxcs, (opMupyeMol Mpu HU3yUYEHUU
OMOJIOTHH;

MOHNMAHHUE CYIIHOCTH METOJIOB IO3HAHUS, HCIOIB3YEMBIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTH HMCHOJIb30BaTh MOJy4YaeMble 3HAHMS [l aHaJIM3a U OObSICHEHUS
SIBIICHUIN OKPY)KAIOIIETO MHUpPa U MPOUCXOIANINX B HEM M3MEHEHUH, YMEHHUE JenaTh
000CHOBaHHBIE 3aKIIOYCHHUS Ha OCHOBE HAYYHBIX (DaKTOB M HMMEIOMIMXCS JaHHBIX
C LIEJIBIO MOJIYYEHUs JJOCTOBEPHBIX BBIBO/IOB;

CHOCOOHOCTH CaMOCTOSITENIFHO UCIOIb30BaTh OMOJIOTUYECKUE 3HAHUS ISl PELLICHUS
po0sIeM B peasbHbIX KU3HEHHBIX CUTYaIIUSX;

OCO3HAaHWE IEHHOCTH HAay4YHOH JesTeNbHOCTH, TOTOBHOCTb OCYILECTBIAThH
MIPOEKTHYIO M UCCIIEI0BATENBCKYIO e TENBHOCTh HHINBUYaTbHO U B TPYIIIIE;

TOTOBHOCTh M CITIOCOOHOCTH K HEMIPEPHIBHOMY 00Opa30BaHUIO M CaMOOOPa30BAHMIO,
K aKTUBHOMY IIOJTyY€HHUIO HOBBIX 3HAHUM 110 OMOJIOTMHU B COOTBETCTBUU C KU3HEHHBIMU
NOTPEOHOCTSIMHU.

METAINIPEAMETHBIE PE3YJIbTATbBI

MertanpenMeTHbIe pe3yiabTaThl OCBOCHMSI y4eOHOro mnpeaMera «bUOTOTHS
BKJIFOYAIOT: 3HAUYMMbIE Uit  (DOPMUPOBAHUS  MHUPOBO33PEHUS  OOyUaIOIIUXCS
MEXIUCITUTUIMHAPHBIE  (MEXKIIPEAMETHBIC) OOIIECHAYYHbIE TOHSATHS, OTPAXKAIOIINE
[[EJTIOCTHOCTh HAYYHOW KapTHUHBI MUpa U CIIEHU(PUKY METO0B TTO3HAHUS, UCTIOJIb3YEMBbIX
B €CTECTBEHHBIX HayKaxX (BEIIECTBO, PHEPTHs, SIBIICHHUE, MPOLECC, CUCTEMA, HAYUYHbBIN
dbakT, TPUHLMI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEIOBaHHUE,
HaOJII0/ICHNE, U3MEPEHHE, IKCIIEPUMEHT U JIPYTHE); YHUBEPCAIbHbIC yUeOHbIC ICUCTBUS

(mo3HaBaTENbHBIE, KOMMYHUKATHBHBIE, PETYISTHUBHBIE), o0ecreYnBaroIIne
dopmupoBanre (YHKIIMOHAIBHOW T'PaMOTHOCTH U COIUAIBHOW  KOMIICTCHIUH
oOyuaromuxcs; COCOOHOCTD oOyJaromuxcst UCTOJIb30BaTh OCBOCHHBIE

MEXIUCITUTUTMHAPHBIE, MHPOBO33PEHUYECKUE 3HAHWS W YHUBEpPCAJbHBIE Y4YCOHBIC
JIEUCTBYS B MIO3HABATEIBHON U COMAIIbHOU MTPAKTHUKE.
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B pesymbrare m3yueHuss OMOJOTMM HAa YPOBHE CPEAHETO OOIIEero oOpa3oBaHUS
y oOyuarorierocss OyayT cpOpPMHPOBaHbI MO3HABATEIbHBIC YHHBEpPCAIbHBIC Y4YCOHBIC
JNCHCTBUS, KOMMYHHKATUBHBIC YHHBEpPCAJIbHBIC Y4YCOHBIC JEHCTBHSA, PEryJISATHBHBIC
YHUBEpCAJIbHbIC YUCOHBIC JCHCTBUS, COBMECTHAS JCSITCIBHOCTD.

Ilo3HaBaTe/ibHbIe YHUBEpPCAJbHbIE Y4eOHbIE JelCTBUS
ba3zoBbie 1oruyecKkue JeHCTBUA:

CaMOCTOSITENIbHO (OPMYIIMPOBATh M aKTyalTU3UpOBaTh MPOOIEMy, paccMaTpuBaTh
€€ BCECTOPOHHE;

UCIOJIb30BaTh MPU OCBOCHUM 3HAHUN NMPUEMBI JIOTHYECKOTO MBIIIJICHUS (aHAIN3a,
CHUHTE3a, CPAaBHEHUS, Ki1acCcu(UKaLnu, 0000I1EHNs ), paCKPbIBATh CMBICT OMOJIOTUYECKUX
NOHATUH (BBIACIATh UX XapaKTEpHbIE MPU3HAKW, YCTAHABIMBATH CBA3U C JPYTUMH
MOHATHUSIMU);

ONPENEIIATH LENHU ACATENBHOCTH, 3a1aBas MIAPAMETPHI U KPUTEPHUH UX JOCTHUKEHUS,
COOTHOCHUTB PE3YJIbTAThI AEATEIBHOCTH C IIOCTABICHHBIMHU LIEIISAMU;

UCIOJIb30BaTh OMOJIOTUYECKUE MOHATHS JUI1 00BsCHEHUS (PAKTOB U SIBICHUMN KUBON
IIPUPOJIBI;

CTPOUTH JIOTUYECKUE PacCyk ACeHUs (MHAYKTHBHbBIC, JEIYKTUBHBIE, 10 aHAJIOTHH),
BBIABJIATE 3aKOHOMEPHOCTHM M INPOTUBOPEYUsS B PACCMATPUBAEMBIX SBIICHMX,
(OpMyIMPOBATH BHIBOJBI U 3aKIIOYEHUS;

IIPUMEHATh CXEMHO-MOJIEIIBHBIE CPENCTBA ISl TPEICTABICHUS CYLIECTBEHHBIX
CBSA3€H M OTHOILIECHUN B U3y4aeMbIX OMOJOTMYECKUX OOBEKTaX, a TAKKE MPOTUBOPEUUI
Pa3HOTO poJia, BHISIBICHHBIX B Pa3IMUHBIX HHPOPMAIIMOHHBIX UCTOYHHUKAX;

pa3palaThiBaTh IJIaH pEIIEHUs MpoOJeMbl C Y4E€TOM aHajdu3a HMMEIOIIMXCS
MaTEepUAIBHBIX 1 HEMATEPUAIIBHBIX PECYPCOB;

BHOCHTh KOPPEKTHBBI B JAEATEIBHOCTh, OLEHHUBATh COOTBETCTBUE PE3YJHTATOB
LEJISIM, OLICHUBATh PUCKHU NOCJIENCTBUN NEATEIIBHOCTH;

KOOPJIMHUPOBATh M BBIMOJIHATH PA0OTy B YCIOBUSIX PEATIbHOIO, BUPTYaJIbHOTO U
KOMOMHUPOBAHHOTO B3aUMOJCHCTBUS;

pa3BUBaTh KPEATUBHOE MBILUICHUE IPU PELLIEHUH KU3HEHHBIX POOJIeM.

Bba3oBble ucciaenoBare/bCKue 1CMCTBUSA!

BJIQJICTh HAaBbIKAMU Y4YEOHO-UCCIIENOBATEILCKOW W TPOCKTHOM JESITEIBHOCTH,
HaBBIKAMU pa3perieHus: MpooseM, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSATEIIBHOMY
MOMCKY METOJOB PEUICHUS] MPAKTUUYECKUX 3aj]ay, MPUMEHEHUIO Pa3JIMYHbIX METOJI0B
MTO3HAHUS;

WCIIOJB30BaTh PA3JIMYHbIE BUJIBI JEATEIBHOCTH 0 MOJYYEHHIO HOBOTO 3HAHMUS, €TO
WHTEpIIpeTaluu, IPeoOpa3oBaHUIO0 U IPUMEHEHHUIO B YUEOHBIX CUTYaAlLIUSIX, B TOM YUCTIE
IIPU CO3/IaHUH YYCOHBIX M COIUATBHBIX TPOCKTOB;

dbopMHpOBaTh HAYYHBIH THUMN MBIIUICHUS, BJIAJIETh HAYYHOW TEPMHUHOJIOTHEH,
KJIFOUEBBIMU MOHATUSIMU U METOJIaMH;

CTaBUTH U (HOPMYITUPOBATH COOCTBEHHBIE 33/1a4l B 00Pa30BaTEILHOMN IEATETLHOCTH
Y KU3HEHHBIX CUTYaIlUsX;
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BBISBJISTH IPHUYUHHO-CJICICTBEHHBIC CBSI3U U aKTYaJIM3UPOBATh 3a/1a4y, BBIJABUTATh
THIOTE3y €€ pelieHMs], HAXOIUTh apTyMEHTHI IS TOKa3aTeIbCTBA CBOMX YTBEPIKICHUH,
3aJ1aBaTh IapaMeTPhl U KPUTCPUH PEIICHHS,

aHAJIM3MPOBATh TOJYYCHHBIC B XOJIC PCIICHUS 33Ja4 PEe3yJIbTAaThl, KPUTHICCKU
OIICHHUBATh WX JOCTOBEPHOCTH, POTHO3UPOBATH H3MECHEHHUE B HOBBIX YCIIOBHSX;

JaBaTh OIICHKY HOBBIM CHTYyaIlUsiM, OIIGHWBAaTh IPUOOPETEHHBIA  OIIBIT;

OCYIIECTBIIATH IIEICHATIPABIICHHBIN TTOUCK IMEPEHOCa CPEACTB M CIIOCOOO0B ICHCTBHSI
B Ipo(heCCHOHATILHYIO CPEY;

yMETh TIEPEHOCUTh 3HAHUS B I[IO3HABATCIBHYID W MPAKTHYECKYIO 00JacTH
KHU3HEICATSIIBHOCTH;

yMEeTh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIACTCH;

BBIJIBUTaTh HOBBIC UJICH, ITPEIIaraTh OPUTHHAIBHBIC MOXOIbI U PEIICHHS, CTABUTh
POOJIEMBI M 3aJ1a4H, JOMYCKAIOIINE aIbTCPHATHBHBIC PEIIICHHS.

Pab6ora ¢ undopmanmueii:

OpUEHTHPOBAThCS B PA3IMYHBIX HCTOYHHMKAX HHPOpMAIMHU (TEKCTe Y4EOHOro
noco0usi, HayYHO-TOIMYJISIPHOM JINTEpaType, OMOJOTMYECKUX CIIOBAPSAX U CIIPABOYHHUKAX,
KOMIBIOTEPHBIX 0azax JaHHbIX, B VIHTepHETE), aHamu3upoBaTh UHGPOPMAIUIO
Pa3IMYHBIX BUAOB U (OPM IPEACTABICHUS, KPUTHUECKU OLIEHUBATh €€ JJOCTOBEPHOCTDh U
HEIIPOTUBOPEYUBOCTb;

(opMyIHpPOBATH 3aMIPOCH] U PUMEHATh PAa3JIMYHbIE METO/IbI IIPU MTOUCKE U 0TOOpE
ounosiornyeckoi nHGopmaru, He0OXOAUMOM ISl BEITOJIHEHUST YUEOHBIX 3a/1a4;

npuoOpeTaTh  OMNBIT  HUCHOJIb30BaHUS  MH(DPOPMAMOHHO-KOMMYHHUKATHUBHBIX
TE€XHOJIOTUH, COBEPILIEHCTBOBATh KYJbTYPY AKTHBHOTO MCIOJb30BaHUS PA3ITHYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSATENIbHO BBIOMPATh ONTUMAIBHYIO (DOpMY MpeaCTaBICHUS OMOIOTMYECKOM
uH(popmanuu (cxeMbl, rpadvKu, 1UarpaMMbl, TAOIHILIbI, PUCYHKH U IPYTOE);

UCIIOJIb30BaTh HAyYHBIN A3bIK B KAUYECTBE CPEICTBA MpU paboTe ¢ OMOJOrnUYecKon
uH(popmaluen: NpUMEHSITh XUMHYECKHE, (PU3nyeckue M MaTEeMaTUYECKUE 3HAKU U
CUMBOJIBI, (OpMYJIbI, aOOpeBUATYpPy, HOMEHKJIATYPY, UCHOJIb30BATh U TPE0oOpa30BLIBATH
3HAKOBO-CUMBOJIMYECKHE CPECTBA HATJIATHOCTH;

BJIaJIeTh HAaBbIKAMM PACIIO3HABAHUS W 3allMThl MH(OpManuu, WHOOPMAIMOHHON
0e30MacHOCTH JTUYHOCTH.

KoMmyHuKkaTUBHBIE YHUBEpPCAJbHbIE Y4eOHbIE JAeilCTBUS

OO0wmenne:

OCYIIECTBIISATh KOMMYHHMKAIlMM BO BceX cdepax >KU3HU, aKTHBHO Y4aCTBOBATh
B JUAJIOT€ WM JUCKYCCHH IO CYIIECTBY OOCYXKTaeMoil TeMbl (yMEHHE 3a7aBaThb
BOIIPOCHI, BBICKA3bIBATH CY)K/I€HHSI OTHOCUTEJIBHO BBIMIOJIHEHUS MpeiaraéMoi 3a1auu,
YUUTHIBATh MHTEPECHI U COTJIACOBAHHOCTH MO3UILMN JIPYTUX YYaCTHUKOB JUAjora Wiu
JUCKYCCHUN);
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pacrmo3HaBaThb HeBepOalbHblE CpeACTBa  OOIEHUS, TIOHMMAaTh 3Ha4YCHHE
COIMAIBHBIX 3HAKOB, MPEIMNOCHUIOK BO3HUKHOBEHUS KOH(IMKTHBIX CHUTYaIldd, YMETh
CMATYATh KOH(GIUKTHI ¥ BECTH TIEPETOBOPHI;

BJIQJICTh pPa3IUYHBIMU CHOCOOaMU OOIIEHHS W B3aUMOJCHCTBUS, MOHHUMATH
HaMEpPEHUs JAPYTUX JIOJCH, MPOSABIATH YBAXHUTEIBHOE OTHOIIEHHWE K COOECeIHUKY U
B KOPPEKTHOU PopMe (hopMyTupoBaTh CBOM BO3PAKEHHUS;

Pa3BEPHYTO M JIOTUYHO U3JIaraTh CBOKO TOUKY 3PEHUS C UCIIOJIB30BAHUEM SI3BIKOBBIX
CPEACTB.

CoBMecTHas1 1eITEJIbHOCTD:

MOHUMATh U UCIIOJIb30BATh MPEUMYIIECTBA KOMaHAHOW U MHIUBUIYaTIbHOU pabOThI
IPU pPEIIEHUH OMOIOrMUecKOl MpobdaeMbl, 000CHOBBIBATh HEOOXOANMMOCThH IPUMEHEHUS
IpYNIOBBIX (HOPM B3aMMOJEHCTBHS MPU PEIICHUH YYEeOHOU 3a7auu;

BBIOMPATHh TEMATHKY U METOJIbI COBMECTHBIX IEUCTBUI C YUETOM OOIIKUX MHTEPECOB
Y BO3MOXHOCTEH Ka)/10r0 WICHA KOJUIEKTUBA;

IPUHUMATh L€ COBMECTHOM JIE€ATEIBHOCTH, OPraHU30BbIBATh U KOOPAMHUPOBATH
JIEUCTBUA MO €€ IOCTHKEHUIO: COCTABIIATH IUIAH JICUCTBUN, PACTIPEICIISITH POJIA C YUIETOM
MHEHUI YyYaCTHUKOB, OOCYKJIaTh PE3yJIbTaThl COBMECTHOM pabOTHI;

OLICHHMBATh Kauye€CTBO CBOETO BKJAJa M KaXJOr0 Y4aCTHHKA KOMAaHJIbl B OOLIMii
pe3ynbTaT 1Mo pazpaboTaHHBIM KPUTEPUSIM;

npeajiaraTh  HOBBIE TPOEKThI, OLEHUBATh HUJEU C TO3ULIUU HOBHU3HBI,
OpUTHMHAIBHOCTH, MPAKTUYECKOW 3HAUMMOCTH;

OCYUIECTBJISATh O3UTUBHOE CTPATETUYECKOE MOBEACHUE B PA3NMYHBIX CUTYyaIUsX,
IPOSIBIISITH TBOPUYECTBO U BOOOPAKEHUE, OBITh MHULIMATUBHBIM.

PerynsiTuBHbIe YHUBEpPCAJIbHbIE Y4eOHbIE eHCTBUA

Camoopranusanus:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS IS BBISBICHUS MPOOJIEM U MX PEIICHUs
B )KU3HCHHBIX U YICOHBIX CHTYAITUAX;

BBIOMpATh HA OCHOBE OMOJIOTMYECKUX 3HAHUU IIEJIEBBIC U CMBICIOBBIC YCTAHOBKH
B CBOMX JICHCTBHSIX M TIOCTYIIKAX IO OTHOIICHUIO K )KHBOU MPUPOJIC, CBOEMY 3J0POBBIO
Y 3JTOPOBBIO OKPYKAIOIINX;

CaMOCTOSTEIIbHO OCYIIECTBIIATh IO3HABATEILHYIO JICSITCIIBHOCTD, BBISBIISATH
npoOJeMbl, CTaBUTh U (HOPMYITUPOBATH COOCTBEHHBIC 3a/ladyM B 00pa3oBaTEIbHOMN
NEATESTLHOCTH M KU3HCHHBIX CUTYaIIHSIX;

CaMOCTOSTEIIbHO COCTaBIIATh IJIaH PEHICHUS MPOOJIEMBI ¢ yU4ETOM HMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH U MIPEATIOYTEHUM;

JaBaTh OIICHKY HOBBIM CUTYaIlHsIM;

pacIMpsTh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX TPEITOYTCHHM;

JIenaTh OCO3HAHHBIM BHIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a PelleHHUE;
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OIICHUBATh MPUOOPETEHHBIN OIBIT;

CIocoOCTBOBATh (POPMUPOBAHUIO W MPOSIBICHUIO HIMPOKOW SPYIUIMU B PA3HbBIX
00JIacTAX 3HAHUM, TMOCTOSHHO TMOBBIIATh CBOW 00pa30BATENbHBIA M KYJIbTYpPHBIN
YPOBEHB.

CaMOKOHTPOJIb:

JaBaTh OIICHKY HOBBIM CHUTYyallMsiM, BHOCUTh KOPPEKTHUBBI B JI€SITEIbHOCTD,
OIIEHUBAaTh COOTBETCTBHE PE3YJIbTATOB IIEJISIM;

BIIQJICTh HABBIKAMHU ITO3HABATEIILHON PEQIIEKCHU KaK OCO3HAHHS COBEPIIAEMBIX
JNEUCTBUNA M MBICTUTENIBHBIX MPOIIECCOB, UX PE3YIbTATOB U OCHOBAHMI, UCIIOJIb30BATh
puEMBI pedICKCUA VISl OIICHKU CUTYAIINH, BHIOOpA BEPHOTO PEIICHUS;

YMETh OLICHUBATh PUCKHA U CBOEBPEMEHHO NMTPUHUMATh PEIIEHUS 110 UX CHUKEHUIO;

MIPUHUMATh MOTUBBI U ApTYMEHTHI APYTUX MIPU aHATIU3E PE3YIbTATOB €SI TEIBHOCTH;

IlpunsiTHe ceds U APyrux:
IpUHUMATh ce0sl, TOHUMAasi CBOM HEJIOCTATKU U JIOCTOMHCTBA;
NPUHUMATh MOTHBBI U ApTYMEHTHI APYTUX IIPU aHAJIU3€E PE3YIbTATOB JEATEIbHOCTH;
MpU3HABaTh CBOE MPaBO U MPaBO JAPYTUX HA OLIUOKH;
pa3BUBATh CIOCOOHOCTH MOHUMATh MUP C TMO3UIMH JIPYTOT0 YeJIOBEKA.

INPEAMETHBIE PE3YJIBTATbBI

[IpenMeTHBIC pe3yabTaThl OCBOCHUS COEPKaHUA yaeOHOTOo npeameTa «buomorus
Ha YIIyOJIEHHOM ypOBHE OPHUEHTHUPOBAHBI Ha oOecrieueHue MpodUILHOTO OO0ydeHUS
oOyyvarouguxcst 6nosorud. OHM BKIIIOYAIOT: crienuduyueckue Juisi OMOJIOTUHA HAay4yHbIE
3HaHWs, YMEHHs M CHOCOOBI JEHCTBHI TIO OCBOCHHIO, HMHTEpIpPETallud U
npeoOpa3oBaHUIO0 3HAHUM, BUABI JEATEIBHOCTH MO TMOJTYYEHHMIO HOBBIX 3HAHUW U HUX
NPUMEHEHUIO B Pa3IMYHBIX YUEOHBIX, a TAaK)K€ B pPEaTbHBIX JKU3HEHHBIX CHUTYAIlHsX.
[TpenmMeTHbIE pe3yabTaThl PEACTABICHBI 110 TO1aM U3YUYECHHUSL.

[TpenMeTHBIC pe3yabTaThl OCBOCHUS yueOHOTO IIpeamera «buomiorus» B 10 kiaacce
JOJKHBI OTPAXKATh!

c(hOpMHUPOBAHHOCTh 3HAHUI O MECTE U POJIK OMOJIOTMH B CUCTEME €CTECTBEHHBIX
HayK, B (DOPMUPOBAHUHU E€CTECTBEHHO-HAYYHON KAPTHUHBI MHUpPA, B MO3HAHWU 3aKOHOB
OpUPOABl W PEIICHUH MPOOJEeM PaIMOHAIBHOTO MPUPOIONOIb30BaHUS, O BKJIAJE
POCCHUHCKHUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE OUOJIOTHH;

BJIQJICHUE  CHUCTEeMOW  OMOJIOTMYECKMX  3HAaHMM,  KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraloNIMe OMOJOTUYECKUE TEPMUHBI U MOHATUS (JKU3HB, KJIETKA, OPTaHU3M,
MeTaboJIM3M, TOMEOCTa3, CAMOPETYJISIUs, CAaMOBOCIIPOU3BEACHUE, HACIEICTBEHHOCTD,
U3MEHYMBOCTb, POCT U Pa3BUTHE), OHOJOTUYECKHE TEOpUH (KJIETOUYHASI TEOpHs
T. [lIanna, M. Ilnennena, P. BupxoBa, XpomMocoMHas TeOpUs HACJIEACTBEHHOCTH
T. Moprana), yuenust (H.1. BaBunoBa — o 11eHTpax MHOTO0OOpa3usi U MPOUCXOKIACHUS
KYJbTYPHBIX PAaCTEHHUM), 3aKOHbI (€IMHOOOpa3usi MOTOMKOB MEPBOTO MOKOJICHHUS,
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paclieIUIeHHs, YWUCTOTHI TraMeT, He3aBUCUMOro HacieaoBanus ['. Mennens,
TOMOJIOTHYECKHX PSJIOB B HaciencTBeHHON n3MeHunBoctd H.M. BaBuioBa), mpuHIUIIBI
(KOMILJIEMEHTapHOCTH );

BJQJICHUE OCHOBHBIMH  METOJIaMU HAy4YHOIO  I[IO3HAHMS,  HCIOJIb3YEMBIX
B OHOJIOTMUECKHUX HCCICNIOBAaHUSAX IKUBBIX OOBEKTOB (ONHCaHUE, HW3MEpPEHHUeE,
HaOJII0/ICHHE, YKCIIEPUMEHT);

YMEHHUE BBIJCIATh CYIIECTBEHHbIE NPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
AYKapHOT, OJJHOKJIECTOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4YHCle OakTepui,
rpubOB, pacTeHUM, KUBOTHBIX M YEIIOBEKA, CTPOCHUS OPraHOB U CHCTEM OPTaHOB
pacTeHuM, JKUBOTHBIX, YEJIOBEKa, TMPOIECCOB KU3HEIEATEILHOCTH, MPOTEKAIOIINX
B OpraHu3Max pacTeHUM, )KUBOTHBIX M YEJIOBEKa, OMOJIOTMYECKUX MPOIECCOB: 0OMeHa
BeleCcTB (MeTadoyM3M), TPEBPALLEHUS SHEPruM, OpOXKEeHHs, aBTOTPO(HOrO U
reTepoTpo(PHOro TUIIOB MNHUTaHUA, (POTOCHHTE3a M XEMOCHHTE3a, MHTO3a, MeHo03a,
ramMeToreHesa, AMOpPHOreHe3a, MOCTAIMOPUOHAIBHOTO  PAa3BUTHUA, PA3MHOXKEHHS,
WHJUBUIYAIbHOTO Pa3BUTHS oOpraHu3Ma (OHTOr€HEe3a), B3aUMOJICUCTBHUS TEHOB,
reTepo3uca, HCKyCCTBEHHOTO 0TOODa;

YMEHUE YyCTaHAaBIMBAaTh B3aUMOCBA3M MEXAY OpPraHOMJAAMH KJIETKH U UX
GYHKIUSIMH, CTPOCHUEM KJIETOK Pa3HBIX TKaHEW M UX (PYHKIUSMU, MEXKIY OpraHaMH U
CHUCTEMaMU OpPraHOB y PAacTEHUM, KUBOTHBIX M YEJIOBEKAa W MX (PYHKUUAMH, MEXKIY
CHUCTEMaMH OpraHOB U MX (YHKLUMSIMHU, MEXKIY dTanaMyd OOMEHa BEUIECTB, dTallaMu
KJIETOYHOTO IIMKJIa M JKU3HEHHBIX ITUKIOB OPraHU3MOB, 3TaraMu 3MOPHOHAIBHOTO
Pa3BUTHS, TEHOTUIIOM U (PEHOTUIIOM, (PEHOTUTIOM U (PaKTOpAMH CPEIbl OOUTAHMUS;

YMEHHUE BBISIBIATh OTIUYHUTENIbHbIE MPU3HAKA IKUBBIX CHUCTEM, B TOM YHCIIE
pacTeHHil, )KUBOTHBIX U YEJIOBEKA;

YMEHUE  UCIOJIb30BaTh  COOTBETCTBYIOIIME  APryMEHTHI, OHOJOTHYECKYIO
TEPMUHOJIOTHI0O M CHUMBOJIMKY JUJISl J0Ka3aTeIbCTBAa POJICTBA OPraHW3MOB Pa3HBIX
CHUCTEMaTUYECKUX TPYIIIT;

yYMEHUE peraTh OMOJIOrHUECKHE 3a/1a4M, BBISIBIISATh IPUUUHHO-CIIEICTBEHHbIE CBS3H
MEXAY MCCIIETyeMbIMH OMOJOTMYECKUMH IPOLIECCAMU U SIBIICHUSMH, J1€J1aTh BBIBOJIbI U
IPOTHO3bI HA OCHOBAHUU MOJIYYEHHBIX PE3YJIbTaTOB,;

YMEHHUE BBIMOJTHATH JIA0OPATOPHBIC U MPaKTUYECKUE PabOThI, COOII0ATh MpaBHIia
npu paboTte ¢ ydeOHBIM U J1a00paTOPHBIM 000PYI0BAHUEM;

yYMEHHUE BBIIBUTATh TMIIOTE3bI, MPOBEPATh UX IKCIEPUMEHTAILHBIMU CPEICTBAMHU,
bopMyIupys 1eNb UCCIEIOBAHNS, aHAIM3UPOBATh TOJYyUYECHHbBIE PE3yJbTaThl U JENaTh
BBIBOJIBL;

YyMEHHUE YYacTBOBaTh B Y4eOHO-HCCIIENOBATEIbCKOW paboTe 1o OHOJOTHH,
HKOJIOTHH U MEAMIIMHE, MPOBOJAUMOM Ha 0a3e MIKOJbHBIX HAYYHBIX O0IIECTB, U IMyOIMYHO
MPECTABIIATH MOJYYEHHBIE PE3YyJIbTaThl HA YUEHUYECKUX KOH(DEpEeHUIUSIX;

yYMEHHE OLICHMBATh dTHUYECKHE acCEeKThl COBPEMEHHBIX HCCJEeIOBaHUI B o0jacTu
Ovonoruu W MeAMIUHBI  (KJIOHUPOBAHME, HWCKYCCTBEHHOE  OIUIOJAOTBOPEHHUE,
HaIlpaBJIEHHOE N3MEHEHUE T€HOMA U CO3JaHUE TPAHCTEHHBIX OPraHU3MOB);
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yMEHUE OCYILIECTBISATh OCO3HAHHBIM BBIOOp Oyayiield npodeccuoHanbHON
NEATeIbHOCTH B 00JlacTh OWOJOTUM, MEAUIMHBI, OMOTEXHOJOTHHM, BETEPUHAPUH,
CEJLCKOTO XO3SIIICTBA, MHUIIEBOM MNPOMBIIIJICHHOCTH, YINIYOJsTh TO3HABATEIbHBIN
UHTEpEC, HANpaBJICHHBIA Ha OCO3HAHHBIA BHIOOP COOTBETCTBYIOIICH mMpodeccun u
OpOAODKEHHEe  OMONOTMYECKOro  OOpa3oBaHHMA B OpPTraHU3AlMAX  CPEIHEro
po(eCCHOHATEHOTO U BBICIIIETO 00pa30BaHUSI.

[IpenMeTHbIe pe3yabTaThl OCBOEHUS yueOHoro npeamera «buomorus» B 11 kiaacce
JOJDKHBI OTPaKaTh:

c(hOpMHUPOBAHHOCTH 3HAHUM O MECTE U POJIM OMOJIOTHH B CUCTEME €CTECTBEHHBIX
HayK, B (OpMUPOBaHMM COBPEMEHHOH €CTCCTBEHHO-HAYYHOW KApTUHBI MHpA,
B IMO3HAHUHM 3aKOHOB MPHUPOABI M PEIICHUN YKOJOTHUECKHUX MPOOJIEM UYeOBEYECTBa, a
TaK)Xe B PEIICHUH BOITPOCOB PAITMOHAIBEHOTO TIPUPOAOIIONB30BaHUS, U B HOPMHUPOBAHUN
[IEHHOCTHOTO OTHOIICHMSI K TPUPOJE, OOIIECTBY, YEIOBEKY, O BKJIAJE POCCUUCKHX U
3apyOeKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE OUOJIOTHH;

yMEHHUE BJIAJIETh CUCTEMOM OHMOJIOTMUECKUX 3HAHWM, KOTOpas BKIIIOYAET
ompe/eseHUs] U TOHMMaHUE CYITHOCTH OCHOBOIIOJATaloIIMX OMOIOTHYECKUX TEPMUHOB
U TOHATUH (BUI, dKOcucTeMa, Ouocdepa), OMOJOTHYECKHUE TEOpUH (DPBOJIOIMOHHAS
teopust Y. JlapBuHa, cuHTeTHueckas Teopus sBomoiuu), yuenus (A.H. CesepiioBa —
0 TyTsIX W HampaieHusix sBomtonuu, B.M. Bepnanckoro — o Ouocdepe), 3axoHbI
(renetnueckoro paHoBecusi [x. Xapau u B. BaitnOepra, 3apojpIlieBOro CXojcTBa
K.M. bapa), mpaBuna (Muaumyma FO. JIubuxa, 3K0JIOTHYECKON MUPAMUIBI SHEPTUHN),
runotessbl (runore3a «mupa PHK» V. T'unbepra);

yMEHHUE BJIaJIETh OCHOBHBIMM METOJAMH HAy4YHOTO TO3HAHHUSA, HCIOJIb3yEeMbIMU
B OHMOJIOTMUECKHX HCCIEAOBAHUSAX JKUBBIX OOBEKTOB W JKOCUCTEM (OIHCAHUE,
u3MepeHue, HaO0JIeHHe, OSKCIEPUMEHT), CHoco0aMu BBISBICHHS W OILICHKHU
AHTPOIOTEHHBIX U3MEHEHUH B MIPUPO/IE;

yYMEHUE BBIICIATH CYIIECTBEHHBIC MPU3HAKU: BHIOB, OMOTEOIIEHO30B, YKOCUCTEM H
ouocdepsl, CTaOMIM3UPYIONIEro, IBUKYIIET0 U Pa3phIBAIOIIEI0 €CTECTBEHHOTO 0TOOPA,
ATONATPUYECKOTO M CUMITATPUYECKOTO BHI000pA30BaHUSI, BIMSHUS JIBIKYIIIUX CHII
HBOJIIOIMU Ha TeHO(GOHJ TMOMYJSIIUU, TPUCIOCOOJICHHOCTH OpPraHu3MOB K cCpefie
oOuTaHus, YepeIOBaHMS HAIPABJICHHUM JBOJIIOINH, KPYrOBOPOTa BEIIECTB W IMOTOKA
DHEPTUU B IKOCUCTEMAX;

YMEHHUE YCTAHABIMBATH B3AMMOCBSI3H MEKTy ITPOILIECCAMHU YBOJIONNHU, IBUKYITUMU
CUJIaMU aHTPOTIOTeHe3a, KOMITIOHEHTAMHU PA3JIMYHBIX IKOCUCTEM H MPUCTIOCOOTICHUSIMU
K HUM OpPTaHU3MOB,;

YMEHUE BBISBIISATH OTIMYUTEIBHBIC TPU3HAKHU KUBBIX CUCTEM, TIPUCTIOCOOICHHOCTh
BUJIOB K cpefie OOMTaHMs, a0MOTHYECKMX M OMOTHYECKUX KOMIIOHEHTOB IKOCHCTEM,
B3aMMOCBSI3€H OPTaHU3MOB B COOOIIECTBAX, AaHTPOIIOTCHHBIX M3MEHEHUN B YKOCHCTEMAaX
CBOEH MECTHOCTH;

YyMEHHE  HCIOJIb30BaTh  COOTBETCTBYIOIIME  APTYMEHTHI, OHWOJOTHYECKYIO
TEPMUHOJIOTHIO M CUMBOJIMKY JUISI TOKA3aTeIbCTBA POJCTBA OPTaHU3MOB Pa3HBIX
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CUCTEeMATHUYECKUX TPYII, B3aMMOCBSI3M OPTraHU3MOB W CpEIbl OOWTaHUS, €IUHCTBA
YEJIOBEUECKHUX pac, HEOOXOAMMOCTH COXPAaHEHUS MHOTO00pa3Hsi BUIOB M SKOCHCTEM KaK
YCIIOBUS COCYILIECTBOBAHUS IPUPOIBI U YETOBEUECTBA;

yYMEHUE perniaTh OMOJIOTHYECKHE 33/1a49H, BBISBIISATH IPUUYNHHO-CIIC/ICTBEHHBIC CBSI3H
MEXIy MCCIICTyeMbIMH OMOJIOTUYECKUMHE TIPOIIECCAMH U SBIICHUSIMH, JI€JIaTh BBIBOJIBI U
MIPOTHO3bI HA OCHOBAHUY TTOJIYYCHHBIX PE3yJIbTATOB,;

YMEHUE BBITIOJTHATH JIA0OPATOPHBIC U MTPaKTUYECKUE PabOThI, COOTI0OATh MpaBHIIa
pu paboTe ¢ yueOHBIM 1 1a00pPaTOPHBIM 00OPYIOBAHHEM;

YMEHHE BBIIBUTATh THIIOTE3bI, TPOBEPATH X IKCIIEPUMEHTAIHHBIMU CPEICTBAMH,
bopMyupys 1eNTb UCCICIOBAHUS, aHAIM3UPOBATh MOMYyUYEeHHBIC PE3YNIbTAThl U JeNaTh
BBIBO/IHI,

yMEHUE Y4YacTBOBaTb B Y4e€OHO-UCCIIEOBATEIbCKOM paboTe MO OHOJOTHH,
HKOJIOTHH U MEIHUIIMHE, IPOBOIUMON Ha 0a3e MKOJIBHBIX HAYYHBIX 0OIIECTB, U IMyOTMIHO
MIPEICTABIIATH MOJTyYEHHBIE Pe3yIbTaThl HA YUCHHUCCKIX KOH(DEPEHIINIX;

YMEHHUE OIICHUBATH TUIIOTE3bl M TECOPUU O TPOUCXOKICHUW YKU3HH, YEJIOBEKAa U
YeJIOBEUECKUX pac, O TNPUYMHAX, TMOCIEACTBUSAX U CHoco0ax MpeaoTBpaICHUs
ro0anbHbIX U3MEHEHUH B Ouocdepe;

YMEHHE OCYIIECTBISAITh OCO3HAHHBIM BbIOOp Oyaymied mpodeccruoHambHOM
NESATEIbHOCTH B OOJACTH OHMOJIOTUM, SKOJOTHUH, MPHUPOJONOIL30BAHUS, MEIUIIMHBI,
OMOTEXHOJIOTHH, TICUXOJOTHH, BETCPUHAPUHU, CEIBCKOTO XO3SAWCTBa, MHUIICBOM
NPOMBINIJICHHOCTH,  YIAyOJsITh ~ TO3HABATENbHBIM  WHTEpEC,  HANpaBICHHBIN
Ha OCO3HAHHBIN BBIOOP COOTBETCTBYIOIIEH Mpodeccun U MPOoI0DKEHNUE OMOTOTHIECKOTO
00pa3oBaHUs B OpraHU3aIusIx CpeaHEro NPoecCHOHaIbLHOIO U BBICIIET0 00pa30BaHMUs.
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KanengapHo-temaTHu4eckoe NJIaHUPOBAHUE

Bbuosaorus 10

N /o [loypOo4YHO-TEMAaTHUYECKOE TUIAHUPOBAHUE Kos-Bo yacos
1 buoiiorus kak KOMIUIEKCHAsI HAyKa U KaK 4acThb 1
COBPEMEHHOT0 O0IIECTBa
2 JKuBbIE CHCTEMBI U NXCBOWCTBA 1
3 YpoBHEBas OpraHU3aIUs )KUBBIXCUCTEM 1
4 Uctopus oTkpbiTus unsydenus kinetku. Kiaetounas 1
TEOpUs
5 MeTobl MOJIEKYJISIPHON U KJIETOYHOW OHMOJIOTHH 1
6 XUMHYECKHUN COCTABKIIETKH. BO/1a 1 MUHEpaIbHbIE 1
BEILIECTBA.
7 XUMHUYECKUMN COCTAaBKIIETKU. Bos1a 1 MUHEpaJIbHbBIE 1
BEILIECTBA.
8 Opranuueckue BelecTBa KJIETKH —0CIKU 1
9 Opranuueckue BeIecTBa KJIETKH —0CJIKU 1
10 Opranuyeckue BelecTBa KIETKHA —yTI€BOIbI 1
11 Opranuyeckne BEECTBA KIETKU —IHIUbI 1
12 Hyxneunossie kucnotel. Crpoenue udynkiuu JJHK, 1
PHK,AT®
13 Hyxneunossie kucnotel. Crpoenue udpynkuu JHK, 1
PHK,AT®
14 Hyxneunossie kucnotel. Crpoenue udynkiuu JJHK, 1
PHK,AT®
15 MeTo1bI CTPYKTYpHOM OHOIOTHN 1
16 Tunsl knerok. [IpokapuoTnueckas KieTka 1
17 CrtpoeHue sykapuoTudeckon kineTku. [ToBepXHOCTHBIM 1
anmnapar KJIETKH.
18 CrpoeHune 3ykapuoTH4ecKOMKIeTKH. [[oBepXHOCTHBII 1
arnmapar KJIETKHU.
19 [MuTonnazma u e€opraHonasl 1
20 [MuTonnasma u e€opraHon sl 1
21 HememOpaHHbIe OpraHOU/IbI KIETKH 1
29 Crtpoenue u pyHKUUUSAPA 1
23 CpaBHUTENBHAS XapAKTEPUCTUKA KIIETOK DYKapUOT 1
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OO0OwmeH BelliecTB —MeTad0JIU3M

24. !
o5 OOmeH BeniecTB —MeTad0JIu3M 1
26. OOmeH BeniecTB —MeTad0JIu3M 1
27, ABTOTpOdHBIN THITOOMEHA BeliecTB. DOTOCUHTE3 1
28 ABTOTpO(DHBIN TUTTOOMEHA BeriecTB. DOTOCUHTES 1
29 ABTOTpO(DHBIN TUTOOMEHA BEIIECTB. XEMOCHHTE3 1
30. DHepreTUYecKrii 0OMEeH — TUCCUMUIISIIUS 1
31. DHepreTUYecKuii 0OMEeH — IUCCUMUIISIIUS 1
32 DHEPreTUYeCKUoOMEH — ATUCCUMUIISALIHS 1
33, Peakuuu MaTpHUYHOTOCHHTE3A 1
34. Peakuuu MaTpU4HOTO CUHTE3a 1
35, Cunres Oenka 1
36. Cunres Oenka 1
37. MexaHU3MBbl SKCIIPECCUU T€HOB 1
38. MexaHu3MBbl SKCIIPECCUU T'€HOB 1
39. OcnoBsl Bupycosoruu. Mudopmarmonnas 6uonaorus 1
20. OcHoBsl Bupycosoruu. Mudopmarmonnas 6uoaorus 1
a1, OcHoBsl Bupycosoruu. Mudopmarmonnas 6uoaorus 1
42 JKU3HEHHBIN IMKIT KJIETKU 1
43. Marpuunsii cuate3 IHK. Xpomocomsl 1
44. Marpuunsbii cuate3 IHK. Xpomocomsl 1
45, Jlenienre KIeTKU —MHUTO3 1
46. Jlenenue KJIETKM —MHUTO3 1
47, Perynsius >kM3HEHHOTO ITUKIIAKIIETOK 1
48. Opranusm Kak € JUHOEIIEN0e 1
49, Tkanu pacteHuit 1
50. TkaHM )KUBOTHBIX U YEITOBEKA 1
51. Opransl. CucTEMBI OPraHOB 1
5. Onopa Temaoprann3MoB 1
53, JIBrKeHHEe OpraHu3MOB 1
54. [lutanue opraHu3MOB 1
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[Iutanue OpraHu3MoB

55. !
56 JIpIXaHue OpraHu3MoB 1
57 JIpIXaHue OpraHu3MoB 1
58 TpaHcnopT BelIECTBY OPraHU3MOB 1
59 Tpancnopt BelleCTBY OPraHu3MOB 1
60 Boienenue y opraHu3MoB 1
61 3ammuTa y opraHu3MOB 1
62 3ammTa y opraHu3MoB 1
63 Pa3apaxxuMocTbu perymisuus y OpraHu3MoB 1
64 Pa3apaxxuMocTbu perymisuus y OpraHu3MoB 1
65 DopMbl pa3MHOKEHUS OPraHU3MOB 1
66 [TomoBoe pazMHoO)keHnEe. Meito3 1
67 [TomoBoe pazMHoO)keHUE. Meito3 1
68 ["ameTorenes. OOpa3zoBaHue U Pa3BUTHE MTOJIOBBIXKIETOK 1
69 NHnuBuayanbHOEpa3BUTHE OPraHU3MOB — OHTOTEHE3 1
70 NHnuBuayanbHOEpa3BUTHE OPraHU3MOB — OHTOI'EHE3 1
71 Poct u pa3BUTHEKMBOTHBIX 1
72 PazmHokeHne u pa3BuTHE paCTEHUIN 1
73 Hctopus cTaHOBIEHUAN Pa3BUTHS TCHETUKH KaK HAyKH 1
74 OCHOBHBIE TTOHATHUSI UCUMBOJIbI TEHETUKHU 1
75 3aKOHOMEPHOCTUHACIIEAOBAHUS PU3HAKOB. 1
MoHorubpuIHOECKpEIMBaHUE
76 3aKOHOMEPHOCTUHACIIEIOBAHUS TTPU3HAKOB. 1
MonoruOpuHOECKpeIIUBaHUE
77 AHaIM3UPYIOIIEECKPEIINBAHUE. 1
Henonnoe nomuHnpoBanue
78 JIuruOpuiHOE CKpENIMBaHKE 1
79 JIuruOpuIHOE CKpEIIMBaHHUE 1
80 CuenuieHHOE HacleI0BaHUENTPU3HAKOB. XPOMOCOMHAs 1
TEOPHUSHACJICICTBEHHOCTH
81 CueruieHHOE HacjIeI0BaHUEITPU3HAKOB. XPOMOCOMHAs 1
TEOPHUSHACJICICTBEHHOCTH
82 I'eneruka noina 1
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I'enotun kax OcJIoCTHasA CUCTEMA

83. 1
84 ['eHoTuUI Kak 1EI0CTHAS CUCTEMa 1
85 N3meHunBOCTH NMpU3HAKOB. BUABIU3MEHUHBOCTH 1
36 MonudukanmoaHas ”3MEHIYNBOCTh 1
87 MoaudukanmonHas U3MEHUUBOCTh 1
88 ['eHoTHIIMYECKAs] ”3BMEHYUBOCTb. 1
KoMOuHaTuBHAas ©3BMEHUHUBOCTD
39 MyTtanroHHast K3MEHYUBOCTh. 3aKOHOMEPHOCTH 1
MyTalMoHHOr 0 npolnecca. JNUTeHEeTUKA
90 MyTanroHHass ”3MEHYMBOCTh. 3AKOHOMEPHOCTH 1
MyTaioHHOTr 0 npoiecca. JNUTCeHETHKA
91 ['eneruka yenoBeka.MeTo bl METUIIMHCKOW T€HETUKH 1
92 ['eneruka yenoBeka.MeTo bl METUIIMHCKOM T€HETUKH 1
93 ['eneruka yenoBeka.MeTo bl METUIIMHCKOM T€HETUKH 1
94 OCHOBHBIE TTOHSATHSACEIICKITIN 1
95 Mertonbl cenekimonHoi padotel. CoxpaHeHue, 1
U3Y4YEeHHUE U UCTIOJIb30BaHUE T€HETUYECKHUX
pecypcoB
96 Mertonb! cenekimoHHo paboTel. CoxpaHeHue, 1
W3Y4YCHUE U UCTIOJb30BaHNE TCHETHYECKIX
pecypcoB
97 Mertonbl cenekimonHoi padbotel. CoxpaHeHue, 1
U3Y4YCHHUE U UCTIOIb30BaAHNE T€HETUYECKUX
pecypcoB
08 buoTrexHonorus kKakHayka U OTpacib MPOU3BOJICTBA 1
99 OcHOBHBIC HAMPABJICHUS] CHHTETUYECKOMONOIOTUN 1
100 XpoMOocoOMHasl ¥ TeHHAsi HH)KEHEPUS 1
101 MenutnHckre OMOTEXHOJIOTHI 1
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KaneﬂnapHO-TeMaaneCKoe IJIAHUPOBAHUEC

buoJsgorus 11

N /o [loypo4YHO-TEMAaTHYECKOE TUIAHUPOBAHUE Kos-Bo yacos
1 OBomonnonHas teopus Y. Jlapsuna 1
2 JIBrmKyIre CUItbIaBOIONUY BUAOB 0 Y. /{apBuny 1
3 JIBroky1ye cuipldBOIONMA BUIoB 0 Y. /lapBuny 1
4 dopMUpOBaHUE CUHTETUYECKOIN TEOPUH IBOJIIOIIUU 1
5 DTamnbl 3BOJIOIMOHHOTOIIPOIIECCa: 1
MUKPO3BOJIIOIUSA U MakpodBoitouus. [lomymsms
— 3JIEMEHTapHas €IMHUIA YBOIIOLUU

6 DTarnbl 3BOJIIOIMOHHOTOIIPOIIECCa: 1
MUKPOIBOJIIOIUA U MakposBotouus. [lomynsius —
AJIEMEHTApPHAs €IMHUIA YBOIIOLINH

7 DTarnbl 3BOJIIOIIMOHHOTOIIPOIIECCa: 1
MUKPO3BOJIIOIMS K MaKkpodBotonus. [lomymsmms —
AJIEMEHTApHAs €IMHUIA YBOIIOLNH

8 DnieMeHTapHbIe (PaKTOPBI IBOJIIOIUN 1

9 DneMeHTapHbIe (PaKTOPHI IBOJTIOIUN 1

10 DneMeHTapHbIe (PaKTOPHI IBOJIIOIUN 1

11 EcTtecTBeHHbII 0TOOpP — HANPABIIAIOMIMKA (PaKTOp 1
ABOJIIOLINU

12 EcTecTBeHHbII 0TOOpP — HANPABIIAIOMIMKA (PaKTOp 1
ABOJIIOLINU

13 [Ipucnoco61IeHHOCTH OPraHU3MOB KaK Pe3yJIbTat 1
MUKPOIBOJIIOIUU

14 [Iprcnoco0IeHHOCTh OPraHrW3MOB KaK pe3ysbTaT 1
MHUKPO3BOJIIOIUU

15 Bun, ero xpurepuu uctpykrypa 1

16 Bun, ero kpurepun UCTpyKTypa 1

17 BunooGpa3zoBanue kakpe3yibTaT 1
MHUKPO3BOJIIOIUHU. CBSI3b MUKPO3BOJIIOIUHU U
AIUJIEMHOJIOTUHI

18 BunoobpazoBanue kakpe3yibTart 1
MHUKPO3BOJIIOIUHU. CBSI3b MUKPO3BOJIIOIUHU U
AIUJIEMHOJIOTUHI

19 Maxpossomonus. [TaneontonornueckuemMero bl uzyuenus | 1

SBOJIFOIIMHN
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20. buoreorpaduyeckre MeToAbl U3yUECHUSIIBOJIOLIMU 1
21 | OMOPHOIOrHYECKHE HCPABHUTEIBHO- MOP(HOTOTHICCKHC 1
METO/IbI U3YUEHUS IBOJIIOIUU
29 | OMOPHOIOTrHYECKHE HCPABHUTEIBHO- MOP(HOIOTHICCKHC 1
METO/IbI U3YUEHUS IBOJIIOIUN
23, OO61re 3aKOHOMEPHOCTH IBOJIOLIUU 1
o4, | OOILIME 3aKOHOMEPHOCTH BOIIOLNH
o5 | ['MIOTE3bI BOSHUKHOBEHHS KU3HIHA 3eMIIe 1
oG | [MIMOTE3bI BOSHUKHOBEHHS KU3HHHA 3eMIIe 1
97 | OCHOBHBIC STalIbIHEOPIAHMYCCKOM IBOIIOLUH 1
og. | OCHOBHBIC 9TaIbIHEOPTAHUYIECKOH YBONOLHIH 1
og | Mcropus 3emiu 1 METO/IbI €€ H3yUCHHUS 1
30, | HadasbHble 9TanblOPraHMYECKON BOIIOLHUH 1
31 | OBOIIOLHS SyKaproOT 1
32 | OCHOBHBIE Tallbl YBOIIOLHUHI PACTUTEIBHOIO MUPA 1
33 | OCHOBHBIC 3TallbI YBOIIOLHH KUBOTHOTOMHUPA 1
34 | OCHOBHbIC 3TAIlbI YBOIIOLHH KUBOTHOTOMHUPA 1
35 | PasBuTHe XKHU3HIHA 3emie 1
36. | PasBHUTHE XKHU3HIHA 3eMie 1
g7 | PasBuTHe xu3HIHA 3emie 1
3g. | CoOBpeMeHHas CHCTEMaOPraHUIECKOro Mupa 1
39 | CoBpemeHHas cuCTeMa OPraHUYECcKOro MHUpa 1
40. | AHTPOIIONOTHs — HayKa O YCIOBEKS 1
41, Pa3Buture npeacraBieHnit 0 MPOUCXOKICHUU 1
YyesoBeKa
42 | MecTo 4eroBeKaB CHCTEME OPraHUYeCKOro MUpa 1
43, | HBmxymue cuibi((akTopsl) aHTPOMNOreHe3a 1
44. | ABmKymue cuibl((aKTopsl) aHTPOIIOreHe3a 1
45, | OCHOBHBIC CTA/[UH aHTPOIIOICHE3a 1
46. | OCHOBHBIC CTa/[UH AHTPOIIOICHE3 1
47 | DBOIIOLHS COBPEMCHHOIO YeIOBEeKa 1
48. UYenoseueckue pacel. MexIUCIUIITIMHAPHBIEMETO,IBI 1

AHTPOIOJIOTUU
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49 UYenoseueckue pacel. MexIUCHUIITIMHAPHBIEMETO,IBI 1
AHTPOMOJIOTUHI

50 3apoKJeHNUE U Pa3BUTUE IKOJIOTUU 1

51 MeTo/b1 5K0JIOTHU. 3HAYCHUE 1
HKOJIOTUYECKUX 3HAHUM ISl YEJIOBEKa

52 MeToabl YKOJIOTHH. 3HAYCHHE 1
AKOJIOTMYECKUX 3HAHUM JJI YeJI0OBEKa

53 DKOJIOTHYECKHE (PaKTOPBI 1

54 Abuotnueckue daktopsl. CBeT Kakdkonornueckuit paxkrop |1

55 AbGuotndeckue ¢paktopsl. Temmneparypa kak 1
AKOJIOTUYECKUI (HaKTOp

56 AbGuotnueckue daktopsl. BraxkHocTbkak skojorudeckuii | 1
(daktop

57 Cpenbl 00MTaHNsI OpraHUu3MOB 1

58 buonoruueckue puTMeI 1

59 ’Kuznennsie GopMbl OpraHU3MOB 1

60 buotnueckue hakTopsl 1

61 buotnueckue dhakTopsl 1

62 DKOJIOTUYECKHUE XAPAKTEPUCTUKUTIONYJISIIUN 1

63 DKOJIOTUYECKHUE XAPAKTEPUCTUKU HOMYIISLIUU 1

64 DKOJIOTUYECKUE XAPAKTEPUCTUKH OITYJIISALAN 1

65 DKOJIOTUYECKAACTPYKTYpa MOMYJISIIUU. 1
JlnHamuka momyJsiiuuu €€ perymsius

66 DKOJIOTUYECKAACTPYKTYpa MOMYJISIIUU. 1

Jlunamuka nonyJsiiiuuu €€ peryJsius

67 DKOJIOTUYECKAACTPYKTYpa MOMYJISIIUU. 1
JlnHamuka momyJsiiuuu €€ perymsius

68 DKoJorn4YecKas HAIlIa BUga 1

69 DKOJIOrTHYeCcKast HAIIa BHU1a 1

70 DKOoJIOrTHYeCcKast HAIIa BUIa 1

71 Co00111eCTBO OpraHu3MOB —OMOIICHO3 1

79 DJKocucTeMa 1

73 JKocucTeMa 1

74 DKOJIOTUYECKUE MUPAMUIBI 1

75 DKOJIOTUYECKUE MUPAMUIbI 1
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76 N3meHeHus: cooOIIeCTB —CyKIECCUU 1
77 [IprpoaHbIE SKOCUCTEMBI 1
78 [IprpoaHbie S3KOCUCTEMBI 1
79 AHTpPONOreHHbIE IKOCUCTEMBI (arpOIKOCHUCTEMBI) 1
80 YpOoskocucTeMbl. DKOMOHUTOPUHT 1
81 YpOoskocucTeMbl. JKOMOHUTOPUHT 1
g2 YpOosKocucTeMbl. DKOMOHUTOPUHT 1
83 buocdepa. Ctpykrypau coctaB 6uochepsl 1
84 buocdepa. Ctpykrypau coctaB Ouochepsl 1
85 3aKOHOMEPHOCTUCYIIECTBOBAHUS OMOCHEPHI. 1
KpyroBopots! BeniecTs
86 3aKOHOMEPHOCTUCYIIECTBOBAHUS OMOCHEPHI. 1
KpyroBopoTsl BeriecTs
87 3oHaNIBbHOCTH OMOC(epbl. OCHOBHBIE OMOMBI CYIIIN. 1
VYcroitunBocTs OMOCheEpbI
88 3oHaNIbHOCTH OMOChepbl. OCHOBHBIE OHMOMBI CYIIIH. 1
Y cToitunBoCTh OHOChEphI
89 Bo3snelictBue yenoBeka Ha 6uochepy 1
90 Bo3snelictBue uenoBeka Ha 6uochepy 1
91 AHTpPONIOTE€HHOEBO3EHCTBUE HA PACTUTEIIbHBIN U 1
KUBOTHBIN MuUp. OXpaHa mpUPOIbI
92 AHTpPOINOTeHHOCKRBTBEHA PACTUTEIBLHBIN 1 1
KUBOTHBIA MUp. OXpaHa IPUPOIbI
93 PanmmonansHOE IpUPOIONOIB30BAaHUEN YCTOMYNUBOE 1
pa3BHUTHE
94 PanmonansHOE IpUPOAONIOIB30BAaHUEN YCTOMYNBOE 1
pa3BUTHE
05 [ToBTOpEHME TeMbI: DNIeMEHTapHbIE (PAKTOPHI IBOJIOLIMH 1
26 [ToBTOpEHUE TEMBI: DBOJIOIUS IYKAPUOT 1
97 IToBTOpEHUE TeMbl: AHTpPONIOTEHE3 1
08 [ToBTOpenne Tempr AGroTUYecKre PaKTopbl 1
99 IToBTopenue temsl: [Tomymsanus 1
100 [ToBTOpenue TeMbl: By 1
101 [ToBTOpEHNE TEMBI: DKOCHCTEMA 1
102 IToBTOpenue Tembl: buochepa 1
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TEMATHUYECKOE IINTAHUPOBAHHUE

®denepanbHas padouas nporpamma | buosorus. 10-11 knaccel (yriryOaEHHBIH ypOBEHB)

10 KJIACC
Ne HanmenoBanue tem | KonngecTBo OCHOBHBIE BUJIBI I€ATEILHOCTH
[IporpammHoOe conepkaHue
n/n | ydeOHOro mpeamera 4acoB oOyJaromuxcs
1 | Tema «buosorusi Kak HayKa»
1.1 | buosorus kak 1 CoBpemeHHas 6uoorus — PackpbIBath copepkanue TEPMUHOB U

KOMITJICKCHAs HayKa
M KaK 4acTb
COBPEMECHHOTO
00I1IeCTBA

KOMIUIEKCHas Hayka. KpaTkas ucropus
pa3BuTHs 6uosoruu. buonoruueckue
HAyK{ U U3y4aeMble UMU TIPOOJIEMBI.
dyHaaMeHTalbHbIE, TPUKIIAHbIE U
MOMCKOBBIC HAYYHBIE UCCIICIOBAHUS

B OMOJIOTHUH.

3HauyeHune OMoJIOTUH B (POPMUPOBAHUU
COBPEMEHHOU €CTECTBEHHO-HAYYHOM!
kaptunbl mupa. [Ipodeccun,
CBsI3aHHBIC C OMOJOTHEH. 3HAUCHUE
OMOJIOTHY B IPAKTUYECKOM
JIeATEeIIbHOCTH YeJI0OBEKa: MEJUIIUHE,
CEJIbCKOM XO3SIMCTBE,
MPOMBIIJICHHOCTH, OXPaHE MPUPOIBI.
JleMoHCTpanumn

[optpetsi: Apucrotens, Teodpacr,
K. JIunnein, JK.b. Jlamapk, Y. lapBus,
V. T'apsei, I'. MeHnens,

B.U. Bepnanckui, U.I1. 11aBnos,

MOHATHI: HAYYHOE MUPOBO33PEHHUE,
Hay4Has KapTHUHA MUpPa, HAYYHbIN
METOJI, TUI0TE3a, TEOPHUSI, METOIbI
MCCIICTOBAHMSL.

XapaxkTepuzoBaTh OMOJIOTHIO KaK
KOMILJIEKCHYIO HayKy, €€ MECTO U POJIb
Cpeau IPYyTUX €CTECTBEHHBIX HAYK.
OueHnBaTh BKJIaJ OT€YECTBEHHBIX
Y4EHBIX B PA3BUTHE OMOJIOTHH.
OrneHuBaTh Poiib OMOJOTUYECKUX
OTKPBITUM U UCCIICOBAHUN B Pa3BUTUU
HayKH U MPAKTUYECKON JAeATETbHOCTU
JIIOJIEM.

[lepeuncnsats npodeccuu, CBI3aHHbIE
C COBPEMEHHOM OMOJIOTHEH.
[IpuBOIUTH IPUMEPHI NPAKTUUECKOTO
WCITIOJIb30BAHUS JOCTHIKEHUN OMOJIOTHN
B MEJIMILIMHE, CEIbCKOM XO351CTBE,
MPOMBIIIEHHOCTH U OXPaHE MPUPOIbI
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N.N. MeunukoB, H.I. BaBuios,

H.B. TumodeeB-PecoBckuid,

Hx. Yorcon, ®@. Kpuk, /I.K. benses.
Tabaunp! 1 cxeMbl: «CBSI3b OMOJIOTUH
C IpyruMu Haykammuy, «Cucrema
OMOJIOTHYECKUX HAYK»

Htoro yacoB 1o teme 1
2 | Tema «7KuBble cCTeMBbI U UX U3yYEHH
2.1 | )XuBbIe CHCTEMBI U UX 1 JKuBble cucTEMBI KaK MPeaMeET PackpbiBaTh coqepkaHME TEPMUHOB

CBOICTBA

u3yueHust ononoruu. CBOMCTBA KUBBIX
CHUCTEM: €IMHCTBO XUMHUYECKOTO
COCTaBa, TUCKPETHOCTD U LEIIOCTHOCTb,
CIOKHOCTb U YHOPSIAOYEHHOCTD
CTPYKTYpPBbI, OTKPBITOCTb,
caMOOpraHu3anus,
CaMOBOCITPOU3BE/ICHHUE,
pa3ApaKUMOCThb, U3MEHUYUBOCTb,

POCT U pa3BUTHE.

JeMmoHcTpanuu

Tabsuibl 1 cxembl: «OCHOBHBIE
MIPU3HAKHU KU3HW», « bromornyeckue
cucTteMbl», « CBOMCTBA JKUBOM
MaTepUmn»

Y TIOHSITUN: )KUBasi CUCTEMA, JJIEMEHT,
MOJICUCTEMA, CTPYKTYPA; OTKPBITOCT,
BBICOKAs yIOPSIAOYEHHOCTb,
YIIPaBJISIEMOCTh, UEPAPXUYHOCTD.
XapakTepu3oBaTb CTPYKTYpPY U
CBOWMCTBA KMBBIX CUCTEM, OTIUYUS
XUMHUYECKOTO COCTaBa OOBEKTOB KUBOM
Y HEXUBOU MPUPOJIBI, OO MPUHIIUTT
KJIETOYHOW OpraHU3aIuu KUBBIX
CHUCTEM.

CpaBHUBaTh OOMEHHBIE TTPOIIECCHI

B HEXXMBOW M KUBOW MPUPO/IE;
PACKpBIBATh CMBICIT PEAKLIAN
MeTaboJiu3ma.

OOBACHATH MEXaHU3MBI
CaMOpPETYJISILINU )KUBBIX CUCTEM
Pa3IMYHOTO UEPAPXUUECKOTO YPOBHS;
PAacCKpbIBATh CYyTh IPUHLIUIIOB
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ITOJIOKATEIIBHOW M OTPULIATEIIBHOU
0oOpaTHOM CBSI3H.

AHanu3npoBaTh CBOMCTBA
CaMOBOCIIPOU3BEIEHUS, POCTA U
pa3BUTHS OPTAHU3MOB

2.2

YpoBHeBas
OpraHu3aIus KUBBIX
CUCTEM

VYpoBHU OpraHU3alUy KUBBIX CUCTEM:
MOJICKYJISIPHBIN, KIETOUYHBIMH,
TKaHEBbIN, OPraHU3MEHHBIM,
MOMYJISILIMOHHO-BU/I0BO,
HKOCHUCTEMHBIN (OMOT€OLIEHOTUUECKHU ),
ouocdepnsiit. [Iporeccs,
MIPOUCXOIAIINE B )KUBBIX CHCTEMAX.
OCHOBHBIE TTPU3HAKH KUBOTO. JKHU3Hb
Kak (popMa CyIiecTBOBaHUSI MATEPUH.
Hayku, n3ydaroiime *1uBbl€ CHCTEMBbI
Ha Pa3HbIX YPOBHAX OpPTaHU3AIUH.
N3ydeHune xKuBbIX cucteM. MeToibl
ounosormdeckoi Hayku. HaOmronenue,
U3MEpEHUE, SKCIIEPUMEHT,
CHCTeMaTH3allus, METaaHAIN3.
ITonsiTHE O 3aBUCUMON M HE3ABUCUMOU
nepemeHHou. [Inanuposanue
skcriepuMeHTa. [locrtanoBka u
npoBepka runotes. Hynesas runoresa.
[TonsaTue BEIOOPKH U €&
JIOCTOBEPHOCTH. Pa3zopoc

B OMOJIOTHYECKHUX JaHHBIX. O1leHKa

PackpbIBaTh coepxanue TEPMUHOB U
HOHSITUI: OOMEH BEILIECTB U
IIPEBPAILCHUE SHEPTHH,
CaMOBOCIIPOU3BECHNUE,
CaMOpETYJISLINSL, Pa3BUTHE, )KU3HB,
Hay4HbIN (DaKT, HAYYHBIA METO/,
npobiieMa, TunoTe3a, TEOpHs, IPABUIIO,
3aKOH.

[lepeunciaTh NPU3HAKYU KUBOTO.
XapakTepu3oBaTh OCHOBHBIE YPOBHU
OpraHu3alliy KUBBIX CUCTEM U METO/IbI
OMOJIOTUYECKUX UCCIIETOBAHUM.
OnuceIBaTh 0COOCHHOCTH,
XapaKTEpHbIE JIs1 KaXK0T0 YPOBHS
OpraHu3alHH KUBOTO.

Ha3siBaTh HaykH, U3y4aromue >KuBbIe
CUCTEMBbI Ha Pa3HbIX YPOBHSX
OpraHu3alluu.

CpaBHUBATH MEKIy COOOH JKHUBbBIE
CHUCTEMBI Pa3HbIX YPOBHEN
OpraHu3aliy U IPOUCXOAIINE B HUX
IIPOLIECCHI.
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JIOCTOBEPHOCTH MOJYYEHHBIX [Toka3bIBaTh pOJIb TUIIOTE3 U TEOPUI
pe3ynbTaToB. [[pUUMHBI UCKaXKEHUS B (hOpMUPOBAHHUH €CTECTBEHHO-
pe3yabpTaToB dKcnepuMenTa. [lonstue | HaydyHOU KapTUHBI MUpa
CTATUCTUYECKOTO TECTA.
JdeMoHCTpaMuU

Tabyuibl U cXeMbl: «YPOBHH
OpraHu3alyy KUBOU MPUPOJIBD»,
«CTpoeHue )KMBOTHOM KIIETKW,

«TKaHu )XUBOTHBIX», «CHCTEMBI
OpPraHOB YEJIOBEUYECKOTO OPTaHU3May,
«buoreonenos3y, «buochepar,
«MeTobl U3yYEHUS KUBOU MPUPOIBD».
OGopynoBanme: 1a00paTopHOE
o0opyioBaHuUE JJ1s1 IPOBEACHUS
HaOJII0JICHUM, U3MEPEHUH,
AKCIIEPUMEHTOB.

IIpakTnueckasi pabora
«Mcnonb30BaHME pa3IMUHBIX METOJIOB
MIPU U3YUYEHUH JKUBBIX CUCTEM.

Nroro yacos o teme 2
3 | Tema «buoJOTUs KIETKI)

3.1 | Hcropust OTKpBITHS U 1 Kietka — cTpyKTypHO- PackpeiBaTh conep:kaHue TEPMUHOB U
WU3YUYECHHUS KIIETKH. GbyHKIMOHATBHAS €IMHHIIA )KUBOTO. MOHSTUI: KJIETKA, OPTaHEIUIbI,
Knerounas Teopus Hctopus OTKpBITUSA KIETKH. 3YKAPUOTBL, TPOKAPUOTHI, BUPYCHI,

Pabote! P. I'yka, A. JleBeHryka. [UTOJIOTHS (KJIE€TOYHAst OUOIOTHS ),
Kunerounas teopus (T. [1IBanH, KJIETOYHAs TEOPUS.

M. llnetinen, P. BupxoB). OcHoBHBIE | XapaKTEpU30BaTh OCHOBHBIE ITAIIbI
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TMTOJIOKEHUSI COBPEMEHHOM KIIETOYHOU
TEOPUHU.

JdeMoHCcTpaMu

[loptpetsl: P. I'yk, A. JIeBenryk, T.
[IIBanH, M. IlIneiinen, P. Bupxos, K.
M. bap.

Oo0opyaoBaHme: CBETOBOM MUKPOCKOT,
MHUKPOIPENapaThl PACTUTEIbHBIX,
YKUBOTHBIX U OAKTEPUATILHBIX KIETOK

Pa3BUTHS LIUTOJIOTUN KaK HAYKH U €€
oopmileHHE B KIETOUHYIO
OHMOJIOTHIO.

[Toka3bIBaTh BKJIaJ yYEHBIX-ONOIOTOB
B U3yYEHHUE KIIETOYHOTO CTPOCHUS
OpPTaHU3MOB.

[lepeunciATb OCHOBHBIE ITOJIOKEHUS
KJIETOYHOU TEOPUH, OOBSACHATH €€ POJIb
B (hOpPMHUPOBAHUH €CTECTBEHHO-
Hay4YHOU KapTHUHBI MUPA.

[IpuBOINTH HOKA3ATENBCTBA

POJICTBA OPraHU3MOB

C MCII0JIb30BAHUEM I10JIOKEHUN
KJIETOYHOH TEOPUHU

3.2

MeTtonasl
MOJIEKYJIIPHOU U
KJI€TOYHOM OMOJI0rNHU

MeTobl MOJIEKYJISIPHOU U KJIETOYHOM
OMOJIOTHUN: MUKPOCKOTIHS,
xpomarorpadusi, eKTpodope3, METOT
MEYEHBIX aTOMOB, U PepeHInanTbHOe
LHEHTPU(PYTUPOBAHUE,
KyJIbTUBUPOBAHUE KIIETOK.

H3yuenue ¢ouxcuposannvix Kiemox.
DNEeKTPOHHAs! MUKPOCKOMUSI.
Kondghoxanvnaa muxpockonus.
Bumanvhoe (npusicusnennoe) uzyuenue
KIeMmOoK.

JemoHcTpanuu

PackpbIBaTh copepkaHue TEPMUHOB U
MOHSTUI: MUKPOCKOITUPOBAHHUE,
MPUTOTOBJIEHUE CPE3OB,
nuddepeHnmranbHoe OKpalivBaHue,
xpomarorpadus, 31eKTpodopes, MeToa
MEYEHbIX aTOMOB, IEHTpU(]yrupoBaHue,
METOJ KYJIbTYpPbI KJIIETOK U TKaHEH,
Meroa pekomOnHanTHbIX JITHK.
XapakTepu3oBaTh OCHOBHBIE METO/IbI
W3yYE€HUS )KUBOU MPUPOJIBL.

I'oToBUTH BpeMEHHBIE
MUKpOIIpenaparhl, pacCCMaTpUBaTh UX
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Tabauik! 1 cxeMbl: «CBETOBOM
MUKPOCKOID», « DIIEKTPOHHBIM
MUKPOCKOT», «IcTOpUst pa3BUTHS
METOJ0B MUKPOCKOIIUI».
O6opynoBaHme: CBETOBOM MUKPOCKOIT;
MUKpPOTpEnapaTbl paCTUTEIbHBIX,
’KUBOTHBIX M OaKTepUaTIbHBIX KIJIETOK.
IIpakTnyeckast padora

«M3yyenne MeTo0B KIETOUYHOU
ouonoruu (xpomartorpadus,
anextpodopes, nubdepeHimairHoe
uentpudyruponanue, [11IP)»

B CBETOBOI MHKPOCKOII U JCJIaTh
OIIMCaHHE.

OOBSCHITH U COOJIIOIaTh MPaBUIIA
TEXHUKHA MUKPOCKOITMPOBAHUS

HTtoro gacos 1o TeMe 2
4 | Tema «XuMH4YeCKasi OPraHu3anus KJICTKI)

4.1 | XuMU4eCKUl COCTaB 2 XUMHUYECKHM COCTaB KJIETKU. Makpo-, | PackpsiBaTh conep:kaHue TEPMUHOB U
KieTku. Boma n MHKPO- U YJIIbTPAMHUKPOITIEMEHTHI. TTOHSITUI: 2JIEMEHTBI-OUOTEHBI, TUIIOJIb,
MUHEpaJIbHbIC Bona v €€ posib Kak pacTBOpUTEIIA, BOJIOPOJTHAS CBSI3b, THAPODUIBHOCTD,
BEIECTBA peareHnra, yuactue ruApoPoOHOCTD, TYprop, MUHEpaIbHbIE

B CTPYKTYPUPOBAHUH KIIETKH,
Teroperyisinuu. MuHepaabHbie
BEIIIECTBA KJIETKH, UX OHOJIOTHYECKas
poJib. PO KATHOHOB M AaHKOHOB

B KJICTKE.

JdemoHcTpanuu

Huarpammel: «Pacnipenenenue
XUMHYECKHUX 3JIEMEHTOB B HE)KMBOU
npupone», «Pacupenenexue

BelECTBA, Oy(epHbIE CUCTEMBI,
AHUOHBI, KATHOHBI.

[lepeuncnsatb 0COOEHHOCTH
XUMHYECKOTO COCTaBa KIIETKH.
Paznuuars Makpo-, MUKpPO- 1
YIABTPAMUKPOIJIEMEHTHI, BXOSAIINE

B COCTaB JKMBOTO U UX POJIb

B OpPraHHu3Me.

XapaxkTepu3oBaTh CTPOCHUE U CBOKWCTBA
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XUMHUYECKUX JIEMEHTOB B JKMBOU
PUPOCH.

Tabmauue! u cxembl: «lleproanyeckas
Ta0IUIa XUMUYECKUX 3JIEMEHTOBY,
«CTpoeHre MOJIEKYJIbI BOJIBD,
«BelecTBa B cocTaBe OpraHU3MOBY

BOJIbI; OOBSICHSTH MPUIHMHBI €€ 0COOBIX
CBOMCTB U ()YHKITUH B KJIETKE.
[TokaspIBaTh pOJIb KATHOHOB U AHHOHOB
B 00€CIIeUeHUH MPOIIECCOB
KU3HEACITEITLHOCTH (OCMOPETYIISALINSA,
CO3/1aHre MEMOpPAHHOTO MOTEeHIINANA,
peryJsius padboThl OEJIKOB), pabOTHI
Oy(epHBIX cUCTEM.

YcTaHaBIMBaTh B3aUMOCBSI3b CTPOCHUS
U QYHKIIMA HEOPTAaHMYECKUX BEIECTB
KJIETKU

4.2

OpraHunueckue
BEIIIECTBA KJIETKHU —
Oenku

Opranunyeckne BEUIECTBA KIETKH.
buonornueckue nosumepsl. beaku.
AMMHOKHCIIOTHBIN cOCTaB OEIKOB.
CtpyKTyphl O€JIKOBOI MOJICKYJIBI.
[lepBuuHas cTpykTypa Oernka,
MENTHIHAS CBA3b. BTopruHasi,

TPETUYHAs1, YETBEPTUUHAS CTPYKTYPHI.

Henatypanus. CBoiicTBa OEIKOB.
Kinaccuduxanus 0€1KoB.
buonornyeckue pyHKIMM OEIKOB.
Ipuonur.

JdemoHcTpanuu

[Toptper: JI. [lonuHr.

Tabauue! u cxeMbl: «CTpoeHue
MOJIEKYIBI 0eKay, « CTPYKTYpHI
OEITKOBOI MOJIEKYIIBDY.

PackpbiBaTh cojiep:kaHrie TEPMUHOB U
MOHSATUN: MOHOMEPBI, TIOJIUMEPHI, OEITOK
(TIpoTeuH), MeNnTHI, aMUHOKHCIIOTA,
TIETITUIHAS CBS3b, TIOJUTICTITH/I,
JeHaTypallys, peHaTypanus,
rII00ysipHbIe U GUOPHILISIPHBIE OEIKH,
TIPUOHEI.

XapaxkTepuzoBaTh OCJIKH, UX
CTPYKTYPHYIO OpTaHHU3AIUI0 U QYHKITUN
(cTpyKTypHasi, SHepreTHIecKas,
CUTHAJIbHAS, PETYJISTOpHAS,
JBUTATEIIbHAS, 3aIIUTHAS,
dbepMeHTaTUBHAS).

Ha3piBaTh XUMHUUYECKHE OCHOBBI
bopMHUpOBaHUs CTPYKTYp OEITKOBOM
MOJICKYJIBI.
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O0opyaoBanmne: XuMHYECKast TOCyAa U
o0opy10BaHHE.

JlaGopaTopHnasi paGora
«OOHapyxeHHe O0eIKOB C TOMOIIbIO
KA4YE€CTBEHHBIX PEAKLIAI»

[TpuBoauTH IpUMEPHI GUOPUILISIPHBIX,
TJIO0YJISIPHBIX OCITKOB.

BBINOMHATE KaueCTBEHHBIE PEAKIIUN
Ha OOHapyKeHHE OEJIKOB B KJIETKE;
OOBSICHATH MOJTy4YE€HHBIE PE3YIbTAThI

4.3 | Opranudeckue YraeBoasl. MoHOCaxapuisl, PackpsiBaTh conepxanne TEPMUHOB U
BEIIECTBA KIJICTKU — U caxapu/ibl, OJUTrocaxapuibl U MOHSITUH: YTIEBObI, MOHOCAXAPU/IBI,
YTIIEBOIBI nosiicaxapuabl. OOIIUHN TUIaH CTPOCHUS | AMCaXapubl, OJIMTOCAXAPUIbI,

1 (HU3UKO-XUMHYECKHE CBOMCTBA MOJIMCAXapUibl, III0K03a, pubo3a,
yraeBoaoB. buonornueckue GyHKIuM | A€30KCUpU003a, JIAKTO3a, MaJIbT03a,
YTJIEBOJOB. caxapo3sa, Kpaxmall, TTIUKOTEH,
JleMOHCTpanuu LEJUTI0JI03a.
Tabauue! u cxembl: «CTpoeHue KnaccuduimpoBats yrieBosl
MOJIEKYJT YTIIEBOJOBY M0 CTPOCHUIO U TIEPEUUCIISITH UX
byHKINH.
[IpuBOANTH IPUMEPHI PA3THIHBIX
YTJIIEBOJI0B (MOHOCAXapHUIOB,
AMCaxXapuioB, OJUTOCAXAPHUIOB,
MOJIMCaXapyI0B)

4.4 | Opranuyeckue Jlutmuaet. I'uapodunsHo-THApodoOHBIE | PackpbiBaTh copepkaHue TEPMUHOB U
BEIIECTBA KJICTKH — cBoiicTBa. Knmaccudukarus mumnuaos. MOHSTUH: JIUIHIBI, TPUTIIUIICPUIBI,
JINITU B Tpurmuuepunsl, Gpochoaunuabl, BOCKH, | hocOTUIHIbI, BOCKH, CTCPOHIBI,

crepoubl. buonornueckue GpyHkunu
munuaoB. OOIMe cBOMCTBa
OMOJIOTHYECKUX MEeMOpaH — TeKy4ecTh,
CIOCOOHOCTh K CAMO3aMbIKaHUIO,
MOJTyTIPOHUIIAEMOCTb.

JIMIIONTPOTEUHBI, TJIMKOJIATIUIBI.
Knaccuduimposars aunuabt
10 CTPOEHHUIO; XapaKTepU30BaTh UX

byHKIMHA
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JdeMoHCcTpaMu
Tabmuiel u cxembl: «CTpoeHue
MOJIEKYJI JIMTTUIOB)

4.5

HyknenHnossie
KHCIIOThL. CTpoeHue U
¢bynkuu JJHK, PHK,
ATOD

Hyxkneunossie kuciotsl. JIHK u PHK.
CrpoeHne HyKJIIEMHOBBIX KUCJIOT.
Hyxmeoruael. [puaumn
KOMILIEMEHTapHOCTH. [IpaBuiio
Yapradda. Crpykxrypa AHK — nBoiinas
cnupasib. MeCTOHaX0XKIeHHE U
ouonornyeckue pynkuu JHK. Buast
PHK. ®ynkuun PHK B knetke.
Crpoenne monexynsl ATO.
Makposprudeckue CBI3u B MOJIEKYJIE
ATO®. buonornueckue pyHkuuu ATO.
BoccTraHOBIEHHBIE TEPEHOCUHUKHU, UX
byHKIMU B KIETKE. /[pyeue
Hykneozuompugocgamor (HTD).
CexBenupoBanue JTHK. Memoowi
2EHOMUKU, MPAHCKPUNTMOMUKU,
NPOMEOMUKU.

JemoHcTpanuu

IToprpetsr: [Ix. Yorcon, @. Kpuk,

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

Tabauie! 1 cxembl: «HykienHoBbie
KHCIIOTBD», « CTPOEHUE MOJIEKYIIbI
ATOx.

PackpbIBaTh coepxanue TEPMUHOB U
MOHSATUH: J€30KCUPUOOHYKIICUHOBAS
kuciota (JJHK), pubonyknennoBas
kucinora (PHK), nykineotun, HyKieo3u,
a30THUCTbIE OCHOBAHUS, a/ICHUH, TyaHUH,
UUTO3WH, TAMUH, ypaluJ,
KOMIIJIEMEHTAapHbIE OCHOBAHMSI,
anenosuHTpudocdar (ATD),
MaKpOdIpruyeckas CBs3b,
CEKBEHUPOBAHHE, FEHOMUKA,
TPAHCKPUNITOMUKA, TPOTEOMHKA.
XapakTepu3oBaTh, OMUCHIBAThH U
CXeMaTH4eCKH M300paxkaTh CTPOCHUE
nykineornaa JJHK u qoitHoM cimpain
JHK, cexkBenuposanue /JHK.
OmnuceiBath npouecc permkanuu JJHK
B KJIETKE U Ha3bIBATh €0
OMOJIOrYecKoe 3HauUeHue.
XapakrepusoBath Qpynkiuu JTHK.
Paznmuuate cTpyktypy 1 pynkuun PHK.
OnuckIBaTh MPOLIECC TPAHCKPUIIIIUH.
CpaBHUBATH HYKJICHHOBBIE KUCIIOTHI
(JIHK u PHK).

XapakTepu3oBaTb 0COOCHHOCTH
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Oo0opyaoBanme: XuMHYECKas TOCyAa U
o0opy10BaHHE.

JlaGopaTopHnasi paGora
«HccnenoBanue HyKJIEMHOBBIX KUCTIOT,

BBIACJICHHBIX U3 KJIICTOK Pa3JIMYHBIX

ctpoeHus U pynkiuu ATO.
@opMynUpOBaTh U OOBSICHATH MPUHITUIT
KOMIUIEMEHTAPHOCTH U MIPABUIIO

Yapradda

OpraHU3MOB)
4.6 | MeToapl CTpYKTYpHOI 1 CrtpykTypHas OHOJIOTHS: PackpbiBath copepxanue TEPMUHOB U
OHMOJIOT U omoxumMmu4eckue u Onopuznueckue MIOHSATHI: MOJICITMPOBAHUE,
HCCJICIOBAHMSI COCTaBa U KOMITBIOTEPHBIN JU3aliH.
MIPOCTPAHCTBEHHOHN CTPYKTYPHI [lepeuncnarh nepcreKTUBHBIC
ouomonexyn. Modenuposanue HaIpaBJICHUs] HAYYHBIX UCCIIEAOBAHUM
cmpykmypol u (YHKyuil OUOMOAEKya u | B CTPYKTYPHOI OMOJIOTMH, pAaCKPhIBATh
ux komnuekcos. Komnvromepnuiii WX 3HAYCHHE JIJIST MEUIUHBI U
OU3alH U OpeaHUYecKull CUHmMe3 CEJIbCKOTO X0341CTBa
OUOMONEKYTL U UX HENPUPOOHBIX
aHanozo8
Nroro yacos o teme 10
5 | Tema «CTpoeHnne u (PYHKINH KJIETKN
5.1 | Tumbl KIETOK. 1 Turbl KIIETOK: 3yKapuOTHYECKast U PackpeiBath copepkaHue TEPMUHOB U
[IpokapuoTnyeckas npokapuotuyeckad. CTpyKTypHO- MOHSATUI: IPOKAPUOTUYECKAS KIIETKA,
KJIeTKa GbyHKIIMOHATBLHBIE 00pa30BaHUS KJICTOYHAsI CTCHKA, MyPEHH,
KJIETKHU. (OTOCUHTETUYECKHE MEMOpaHBI,

CrtpoeHure MpoKapuOTHIECKON KIICTKHU.
Krnerounast crenka 6akTepuii U apxei.
Oco6eHHOCTH CTPOCHUS
reTepoTpodHON U aBTOTPOHOM

bnarenuH.

Xapaktepu3oBath (OPMY U pasMepbl

MIPOKAPHOTUICCKUX KIETOK; (PYHKITUN
TeHETUYECKOTO anmnapara mpoKapHoT.
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IIPOKApPHOTUYECKUX KIETOK. MecTo
POJIb MPOKAPHOT B OMOILIEHO3aX.

JdeMoHCcTpaMu
Tabmuue! u cxembl: «CTpoeHue

YKapUOTUYECKOU KIIETKN», «CTpOeHHE
MPOKAPUOTUYECKOUN KIIETKH

OmnuceIBaTh TIpoIIece
CIOPOOOpa30BaHusl, OTMEYATh €ro
3HAaYCHHUE I BEDKUBAHMS OaKTEPHIA
IIPH YXYAMICHUN yCIOBHH
CYIIICCTBOBAHMS.

OnuceIBaTh pa3MHOXKEHHUE MTPOKAPHOT.
O1eHIBATh MECTO U POJIb TIPOKAPHOT
B OMOIIEHO3aX

5.2

Ctpoenue
HYKapUOTUYECKOM
KJICTKH.
[ToBepXHOCTHBIM
anmapar KJIETKH

Crtpoenrne 1 GyHKIIMOHUPOBAHKE
HYKapUOTUYECKON KIIETKH.
[Tnazmatuueckas memOpaHa
(mazmanemma). CTpykTypa
Ia3MaTUYeCcKOi MeMOpaHsbl.
TpaHcnopT BelecTB yepes
MJIa3MaTHYECKYI0 MEMOpaHy:
naccuBHbIN (U dy3us, odnerd€HHas
G dy3ust), akTUBHBIN (MIEPBUYHBIN U
BTOPHUYHBIN aKTUBHBIN TPAHCTIOPT).
[TonynpoHuitaeMocTh MEMOpaHHI.
PaboTa Hatpuii-kanueBoro Hacoca.
DHJIONUTO3: MMHOLUTO3, (ParomuTo3.
Oxk3omuTo3. Kierounas creHka.
CtpykTypa ¥ PyHKIIUHN KIETOYHOM
CTEHKU pacTeHul, rpuooB.
JemoHcTpanuu

Tabauue! u cxembl: «CTpoeHue
AYKapUOTUYECKON KIETKW», «CTpoeHue

PackpeiBaTh conep:kaHue TEPMUHOB U
MOHATUM: TUTa3MaTHYeCcKasi MeMOpaHa
(mmasmanaeMma), )KUJIKOCTHO-MO3andHas
MO/IeJib, MeMOpaHHbIe OeIKU
(nepudepuueckrie, UHTETPAIbHBIE),
TIIMKOKAIMKC, Tuddy3us, ocMoc,
AKTUBHBIN TPAHCIIOPT, SHAOLMUTO3,
(haronuTo3, MUHOIUTO3, IK30IIUTO3,
KJIETOYHAs CTEHKA, IJ1a3MOJIECMBI,
CUMILIACT.

XapaxkTepuzoBaTh 0COOCHHOCTH
CTpOEHUS U (PYHKIIUU DYKAPUOTUIECKON
KJIETKHU; TPAHCIIOPT BELIECTB

yepes MiIa3MaTHYeCcKyt0 MeMOpany:
MTACCUBHBIN U aKTUBHBIN TPAHCIOPT;
paboTy OenKoB-KaHAJIOB; paboTy
HaTPUN-KaJIMEBOI0 HACOCA; CTPYKTYPY U
(GYHKIIUA KJIETOYHOW CTEHKH PACTEHUHN
U TpuboOB
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YKUBOTHOM KIIETKN», «CTpoeHue
PaCTUTEIIBHOM KIIETKH.
O6opynoBanme: CBETOBOM MUKPOCKOIT,
MUKpPOTpEnapaTbl paCTUTEIbHBIX,
KUBOTHBIX KJIETOK.

IIpakTnuyeckas padora

«3yyeHne CBOMCTB KJIETOYHON
MEMOpaHbD»

5.3

[MuTorutazma u eé
OPTaHOUIbI

[urorutazma. [luro3ouns. [{utockener.
JBr>xeHue nuroruiazMbl. OpraHou bl
kieTku. OTHOMEMOpaHHbIE OPTAHOUIbI
KJIETKH: DHIOIIIa3MaTUYECKAs CETh
(BIIC), annapat ['onb1KuU, TU30COMBI,
UX CTpoeHHUE U PYHKIMU. B3auMocBs3b

0,[[HOM€M6paHHI>IX OpraHorna0B KIJICTKH.

CrpoeHue rpanyJisipHOTO PETUKYITyMa.
Mexarnusm nanpasnenus 6eakos ¢ IIIC.
Cunre3 pacTBopuMbIX 0enkoB. CuHTE3
KJIETOYHBIX MeMOpaH. [ maakuii
(arpanyJIspHBIN) SHIOTIA3MATHYECKUN
petukynym. CekperopHasi QyHKIUS
anmapata ['onbmxu. Moougurayusa
benxos 6 annapame I o1vooicu.
Copmuposka benxoe 6 annapame
T'onvoorcu. TpancnopT BELIECTB

B KJIeTKe. Bakyomnu pacTuTenbHbIX
kieTok. Knetounsiit cok. Typrop.

PackpeiBaTh conep:kaHue TEPMUHOB U
MOHSITHI: IIUTOIIJIa3Ma, ITUTO30JIb,
IIUTOCKEJIET, KOMIIAPTMEHTHI,
OpPraHOUbI, SHAOIIA3MATHYECKAS CETh
(BIIC), annapat ['onbaKu, TU30COMBI,
BaKyO0JIb, puOOCOMBI, aBTOJIN3,
BE3UKYJISIPHBINA TPAHCIIOPT,
MEPOKCUCOMBI, KJIETOYHBIHN COK, TYpProp,
MUTOXOHAPHUH, KPUCTHI, IIIACTUABL,
XPOMOTIIACTHI, TEUKOTIIACTHI,
XJIOPOILIACThI, CTPOMA, TPAHBI,
TUJIAKOW I, JTaMeJuia.

XapaxkTepu3oBaTh LIUTOIIA3MY
IYKApUOTUYECKOUN KIIETKH;
KJIACCU(DHUITMPOBATH OPTAHOWIBI

B 3aBUCUMOCTH OT OCOOCHHOCTEH MX
cTpoeHus (0OJTHOMEMOpaHHbIE,
JIByMEMOpaHHbIE, HEMEMOpPaHHEIE);
OTHUCHIBATh (PYHKIIUU KAXKIOTO
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[TomyaBTOHOMHBIE OPraHOUIbI KJIETKU:
MUTOXOHAPHH, TUIACTUIBI.
Ilpoucxoocoenue mumoxornopuil u
naacmuo. Cumouozenes

(K.C. Mepeoickosckuii, JI. Mapaynuc).
Crpoenuie U QyHKIIMH MUTOXOHJIPUH U
ractul. [lepBuunbie, BTOpUYHBIC U
CJIOKHBIC TIJIACTUIbI
(OTOCUHTE3UPYIOIIUX DYKAPUOT.
XJIOpOIIACThI, XPOMOILIACTHI,
JIEMKOIUIACTBI BBICIINX PACTEHHM.
JleMmoHcTpanuu

Ioptpetsl: K. C. MepexxkKOBCKUH,

JI. Maprynuc.

Tabauue! u cxembl: «CTpoeHue
AYKAPUOTUYECKOMN KIETKM», « CTpoeHHe
JKUBOTHOM KJIETKN», « CTpOEHHE
pacTUTeNbHOU KIeTKW», «CTpoeHue
MUTOXOHAPUN.

OobOopyaoBanme: CBETOBOM MUKPOCKOIT;
MHUKPOTPENapaTbl PpACTUTEIbHBIX,
KUBOTHBIX KJIETOK.

IIpakTnueckas pabora

«M3yyeHure ABUKEHHUS [IUTOIIa3MBbl

B PACTUTEIILHBIX KJIETKaX).
JlaGopaTopHasi paGora
«HccnenoBanue mia3Moimnsa

OpraHoM/ia B KJIETKE.
OOBICHATH COOBITHS, CBSI3aHHEBIC

C BHYTPHUKJICTOUYHBIM TTHUIIICBAPCHUEM,
€ro 3HaYeHue JJI1 OpraHu3ma.
OtMmeyaTh 3HaUCHHUE IUTOCKETIETA;
XapaKTEPHU30BaTh €ro JIEMEHTHI
(MuUKpOTpyOOUYKH, MUKPO(DHUIAMEHTHI,
IIPOMEKYTOUHBIE (PUIIAMEHTHI), UX POJIb
B KU3HEACATEILHOCTH KJIETOK U TKaHEH
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H OCIIIa3MOJIM34a B PACTUTCIIBHBIX
KIJIICTKax>»

5.4 | HememOpaHHbIE HememOpaHHbIe OpraHOUIbI KJIETKU PackpriBath copepkaHue TEPMUHOB U
OpraHOMUAbI KJICTKH CtpoeHue 1 pyHKIMY HEMEMOPaAHHBIX | MOHATHIA: prbOCOMa, IOJIHCOMa,

OpraHOHIOB KJIETKH. PHOOCOMBL. MUKPOTPYOOUKH, TyOYIIMH, KIIETOYHBIN
Ilpomesicymounvie chunamenmeol. HEeHTp (LIeHTpOocoMa), LIEHTPHOJIH,
MukpoduiaaMeHTbl. AKmuHo8ble neHTpocdepa, KryTuku, peCHUYKH,
Muxpoghunamermol. MpliedHbIe 0a3aibHOE TEJIbIIE.
KIIETKU. AKMUHOBble KOMNOHEHMbL XapakTepu3oBaTh HEMEMOpPAHHbBIC
HeMblUUEUHbIX KIIeMOK. OpraHOUJIbI KJIETKH, UX CTPOCHUE U
MuxkpoTpyOouku. KieTouHslii eHTp. dbyHKIIUN
CrtpoeHue U IBIKEHUE KIYTUKOB U
pecHu4eK. MUKpoTpyOOUKH
uuToruiasMel. LlenTpuons. benku,
accoyuuposarHvle ¢
MUKpoghuiameHmamu u
Mmuxpompybouxkamu. Momophvie benxu.
JleMmoHCcTpanumn
Tabauue! u cxeMbl: «CTpoeHue
YKUBOTHOM KIIeTKN», «CTpoeHune
PACTUTEIILHOU KIICTKM»

5.5 | Crpoenue u pyHKIIMU Anpo. Ob6onouka spa, XPOMATHH, PackpeiBath copepkaHue TEPMUHOB U

sanpa

KapuoIia3Ma, sIPBIIIKHA, UX CTPOCHHE
u hyHKIUU. S nepHbIil OeTKOBbII
matpukc. [IpocTpancTBeHHOE
pacnojIokeHHe XpOMOCOM

B UHTEP(PA3HOM sIpE.

MOHSTHH: PO, siAepHas 000JI0UKa,
sJIEpHbIE TTOPbI, HYKJIEOIJIa3mMa
(kapuorniazma), FeHOM, XpOMAaTHH,
yXpOMATHH, T€TEPOXPOMATHH,
SIIPBIIIKO, XPOMOCOMBI, IIEHTPOMEPA,
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Dyxpomamun u 2emepoxpomMamuH.
benku xpomaTriHa — TUCTOHBI.
Jlunamuxa si0epHoti 060104KU

6 mumo3se. foepnuiii mpancnopm.
Kierounble BKIIIOUEHHUS.
JleMoHCTpanun

Tabuuibl ¥ cXeMBI: «Sapoy»

KHUHETOXOP, KJICTOYHBIC BKIFOUCHUSI.
XapakTepu30BaTh KIECTOYHOE SAPO KaK
IIEHTP yNpaBICHHUS
KU3HEICITSIIbHOCTRIO KIICTKH;
TCHETUYCCKUH ammapaT KJIETOK
AYKapuoT, CTpOEHNE U QYHKITUN
XPOMOCOM.

OnuceIBaTh CTPYKTYPHI AJIpa U UX
B3aMMOCBSI3b C OPTaHOUIAMHU
[IUTOTIa3MBI

5.6. | CpaBHHUTENbHAS
XapaKkTepUCTUKa
KJIETOK 3YKapuOT

CpaBHuUTENbHAS XapaKTEPUCTUKA
KJIETOK 3YKapHOT (PaCTUTEIBHOM,
YKUBOTHOM, TpUOHON).
JleMoHCTpanumn

Tabauue! u cxembl: «CTpoeHue
AYKAPUOTUYECKOMN KIIETKI,
«CTpoeHue ;KUBOTHOM KIIETKNY,
«CTpO€HHE PaCTUTENBHON KIIETKI.
OobOopynoBaHme: CBETOBOM MUKPOCKOIT,
MUKpOIpenapaTbl paCTUTEIbHBIX,
JKUBOTHBIX KIIETOK.

JlabopaTopHasi paGora
«M3ydeHne CTpoeHus KIETOK
Pa3IUYHBIX OPTAHU3MOBY

XapakTepu3oBaTh TUIIbI KJIETOK
AYKapUOT: pacCTUTEbHAs, )KUBOTHAS,
rpuOHasi.

CpaBHUBATh MEXKy COOOU CTPOCHUE U
KUBHENICSITEIBHOCTh DYKAPUOTUUECKHUX
KJIETOK U POJIb TPOKAPUOT

B OMOIIEHO3aX

HToro uacoB o teme
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Tema «O0MeH BelecTB M PpeBpallieHHe JHEPrUM B KJIETKE»

6.1

OOMeH BEIIECTB —
METa00JIU3M

3

AccuMumsUNs U TUCCUMUIISILAS —
JIB€ CTOPOHBI MeTabou3Ma. THUIibl
oOMeHa BEIIeCTB: aBTOTPOGHBINA U
rerepoTpodHbIN. YUacTue Kucaopoaa
B OOMEHHBIX Mpolieccax.
DHepreTruuecKkoe 00ecreyeHne KIETKH:
npeBpaiieHue AT® B 0OMeHHBIX
nporeccax. @epMeHTaTUBHBIN
XapakTep peakiuil KIETOYHOTO
MeTtabonu3ma. DepMeHThI, UX
CTPOEHHUE, CBOMCTBA U MEXAHU3M
nerctBus. Kopepmentsr. Otnuyns
(epMEHTOB OT HEOPraHUYECKUX
KaTaJIn3aToOpOB. benKkn-akTuBaTOpHI U
OENKU-UHTUOUTOPHI. 3aBUCUMOCTD
CKOpoCTU hepMEHTATUBHBIX PEAKITUI
OT Pa3IMYHbIX (PAKTOPOB.
JemoHcTpanuu

Tabymibl U cxembl: « DOTOCUHTE3Y,
«JHepreTUYecKuil OOMEeH»,
«buocuntes 0enka», «CtpoeHue
dbepmeHTay, « XeMOCHUHTERY.
Oo6opynoBaHme: CBETOBOM MUKPOCKOIT,
o0opy10BaHUE JJ1s1 TPUTOTOBJICHUS
MOCTOSIHHBIX U BPEMEHHBIX
MUKpOIPEenapaToB.

PackpbiBaTh cofiep:kaHrie TEPMUHOB U
MOHATHUI: OOMEH BEILIECTB
(MeTaboI13M), aCCUMUIISITUS
(aHa00JIM3M), UJIH TIJIACTUYCCKUI
0OMEH, TUCCUMUIISALINS (KaTabOIU3M),
WJIM DHEPreTUYeCKuii 0OMEH,
aBTOTPO(bI, reTepoTpodbl, aHAIPOOHI,
a’poObl, GepMEHTHI, AKTUBHBIA LEHTD,
cyOcTpaTtHas crielu(puIHOCTb,
Ko(epMeHThI, OeTKU-aKTUBATOPHI U
OEJIKU-UHTUOUTOPHI.

[lepeuncnarb 0COOEHHOCTU
MJIACTHYECKOTO M SHEPTETHIECKOTO
oOMEHa B KJIETKE; yCTaHABIMBATh
B3aMMOCBSI3b MEXKY TUIACTUYECKUM U
AHEPreTUYECKUM OOMEHOM.
PaznuyaTh TUIIBI OOMEHA BEIIECTB:
aBTOTPO(MHBIN U TeTepOTPOPHBIA.
[Toka3wIBaTh poJIb KHCIOPOIA

B OOMEHHBIX Mpolieccax.
CxeMaTnyecku u300paxkatb CTpOSHUE
dbepmenTa.

Otnnuath pepMeHThI

OT HEOPTAaHWYECKUX KATATN3aTOPOB U
OTIPEIENATh UX POJIb

B (OYHKIIMOHUPOBAHUU YKUBBIX CUCTEM,
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JlaGopaTopHnasi pabora

«M3yuenne kaTanuTu4ecKon
aKTUBHOCTU (DEPMEHTOB (HA TpUMEPE
aMUJIa3bl UIIM KaTanaasbl)».
JlaGopaTopHnasi paéora

«M3yueHne pepMEHTATUBHOIO
pacuierieHns IEpoKCcuaa BOAOPOIa

B PACTUTEJIbHBIX U dKUBOTHBIX KIIETKAX)

B IIPOMBIIIVIEHHOCTH, B MEJIULIUHE,
B [IOBCEJTHEBHOM KU3HU YEJIOBEKA.
CTaBUTh SKCIIEPUMEHT 10 BBISBIICHUIO
KATAJIMTUYECKON aKTUBHOCTH
NEPOKCHUA3bl, aMUIIA3bl, OOBSICHSTh
MOJIyYEHHBIE PE3YIIHTATHI

6.2

ABTOTpO(HBIN THI
oOMeHa BEIIECTB.
doTocunTE3

[lepBU4HBIN CHHTE3 OPraHUYECKHUX
BEILIECTB B KJIeTKE. POTOCUHTES.
AHnoxcueennwlii u OKkcucenHblu
gdomocunmes y baxmepuil.
Ceemocobuparowue nuemeHmsl u
nueMeHmol PeaKyuoHHO20 YeHmpd.
Ponp xsopomnactoB B mpouecce
dborocunTe3a. CBeTOBasI U TEMHOBAS
dasel. Pomoovixanue, Csz-, Cy-

u CAM-munwvt hpomocunmesa.
[IpoyKTUBHOCTH (POTOCHHTE3A.
Brusane paznuvabIx GpakTopos

Ha CKOPOCTh (poToCcHMHTE3a. 3HAUCHUE
dboTocuHTE3A.

JdemoHcTpanuu

IToptpersr: JIx. [Tpuctin,

K. A. Tumupsses.

Ta0nuitel ¥ cxeMbl: «DOTOCHHTER)

PackpbiBath coepxanue TEPMUHOB U
NOHATUH: (POTOCHHTE3, (a3bl
dboTocuHTE3a (CBETOBAs, TEMHOBAs),
dhoronms, hochopuaupoBaHue, UK
KaneBuna, HAJ[®+ (nepenocunk
BOJIOPO/IA).

XapakTepu3oBaTh MJIACTUYECKUI OOMEH
Kak drtarr o01ero oOMeHa BEIIeCTB;
coObITHs (hOTOCUHTE3A (PEaAKIINH
CBETOBOI M TEMHOBOH (ha3); poib
XJIOPOIIACTOB B Mpoliecce
dboTocuHTE3A.

BBISABIATH MPUYIMHHO-CIICACTBEHHBIC
CBSI3U MEX]Ty TTOTJIOIIEHUEM COJTHEYHOU
SHEPTUH XJIOPO(DUIIIOM U CHHTE30M
Mouiekys1 ATO.

CpaBHHBaTh HCXOHBIC BEIIECTRA,
KOHEYHBIE MTPOTYKTHI U YCIOBHUS
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MPOTEKAHUS PEAKIMK CBETOBOU U
TeMHOBOM (a3 poTocHHTE3A.
YcTanaBnMBaTh B3aUMOCBSI3b MEXKIY
(OTOCUHTE30M U JABIXaHUEM; CBETOBOM
Y TEMHOBOM peakiusiMu (OTOCUHTE3A.
OrnennBath 3HaYCHHUE (POTOCUHTE3A
IUTS )KU3HHU Ha 3emiie

6.3 | ABTOoTpOdQHBI! TUIT XeMmocunres. PazHoobpazue PackpbIBath conepxaHue TEPMUHOB U
0OMEHa BEILIECTB. OpraHU3MOB-XE€MOCUHTETHUKOB: MOHSATUI: XEMOCHUHTE3.
XeMOCHHTE3 HUTpuuLupyrouue 6akTepuu, OOBSICHUTH CYIIHOCTh XEMOCHUHTE3A,
&Kele300aKTepuu, cepodakTepuu, pacKpbIBaTh €ro 3HaUeHue B brocgepe.
BOJIOPOJHbIE OAKTEpUHU. 3HAUCHHE [IpuBOIUTH IPUMEPHI
XEMOCHHTE3a. XEMOCUHTE3UPYIOLINX OaKTepuii
JleMoHCTpanumn (HuTpudUIMpYIOLINE OaKTepuH,
[Hoptpetsl: C. H. Bunorpaackuii, &Kese300aKkTepuu, CepodoaKTepuH,
I'. A. 3aBap3uH. BOJIOPOJIHBIE OAKTEPUH) U
Tabauue! u cxembl: «POTOCUHTERY, XapaKTeprU30BaTh UX
«XEeMOCHHTE3 KU3ZHEJEATEIBHOCTb.
JlaGopaTopHasi pabora CocTaBisTh ypaBHEHUS PEAKIIUil
«CpaBHeHUE NPO1IeCCOB POTOCUHTE3A U | XEMOCHHTE3a.
XEMOCHHTE32a» CpaBHHBaTh XEMOCUHTE3
¢ GOTOCUHTE30M
6.4 | DHepreTnueckuii AHa3poOHbIe opraHu3Mbl. Buisl PackpsiBaTh conepxaHue TEPMUHOB U
OoOMeEH — opoxxenus. [IpoayKTsl OpOKEHUS M X | TIOHSITHIA: 3TaIbl YHEPreTUYECKOTO
JCCUMUIISILUS UCITOJIb30BAHUE YEIIOBEKOM. oOMeHa — MOArOTOBUTEIbHBIH,

AHa3poOHbIE MUKPOOPTaHU3MBbI KaK
00OBEKTbl OMOTEXHOJIOTUU U

OECKHUCIOPOIHBIN (aHAIPOOHBII),
KHUCIIOPOJHBIN (a9pOOHBII); TIIMKOIU3,
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BO30yIUTENN OOJIC3HEH.

ABpOoOHbIE OPraHU3MBbl. DTaIlbl
HHEPreTUYECcKOro oOMeHa.
IToaroroBurenbHbIM 3Tall. [ TUuKOIN3 —
OECKHUCIIOPOIHOE PACIIEIIIICHUE
TJIFOKO3BI.

buonoruueckoe okuciaeHue, uin
KJIETOYHOE AbixaHue. Posb
MUTOXOHAPHI B IIpolieccax
OMOJIOTMYECKOTO OKUCTIEHUSI.
[{ukIn4yeckne peakuu.
OxucnurenbHoe pochopusiipoBaHue.
AHepeuss MeMopanHo20 epaduenma
npomonos. Cunmesz AT®: paboma
npomontot ATD-cunmaswoi.
[IpeumyiiecTBa a3poOHOTO MyTH
oOMEHa BEIECTB NEpe]l aHAPPOOHBIM.
O} hHeKTUBHOCTH IHEPTETUUECKOTO
oOMeHa.

JleMmoHCcTpanumn

[optpetsl: B. A. DHrensrapar,

IT. MuTuen.

Tabauibl ¥ cxembl: « IHEPreTHUECKUMA
oOMeHn».

JlaGopaTopHnasi pabora

«CpaBHEHHUE TPOLIECCOB OPOKEHUS U
JIBIXAHUSI

OpokeHue, OMOJIOTHYECKOE OKUCIICHHE
(mpixanue), nukia Kpebca,
OKHCIUTENbHOE (pochopuInpoBaHue,
MIPOTOHHBIN TPAUEHT, TPOTOHHAS
AT®-cunTaza.

[lepeuncnsatb 0COOEHHOCTH
HPHEPTETUYECKOTO 0OMEHA B KIIETKE.
OnuckIBaTh 3TAIbl SHEPTETHUECKOTO
oOMeHa (MMOArOTOBUTEIbHBIN,
OECKUCIOPOIHBIN, KUCTOPOAHBIN) U
CpPaBHUBATH UX MEXITY COOOM.
XapaKkTepru30BaTh PEaKIUU TJINKOIN3a,
OpOKeHUSI, KJIETOYHOTO JIbIXaHUSI.
YcTanaBnuBaTh B3aUMOCBSI3b MEXKIY
TJIMKOJIN30M, KJIETOYHBIM JBIXaHUEM U
cuHTe30M Mosiekyn ATO.

CocTaBsTh YpaBHCHUS OCHOBHBIX
ATANOB PHEPrETUIECKOTO OOMEHA

B KJIETKE.

PaccunThIBaTh SHEPTETUUECKYIO

3 PEKTUBHOCTD IMITUKOIU3A U
OMOJIOTUYECKOTO OKUCIICHUSI.
Ha3piBaTh CXOAHBIC BEIIECTBA,
KOHCYHBIC MTPOTYKTHI M YCIIOBHSI
MPOTEKAHUS PEAKIINI YHEPTETUYECKOTO
oOMeHa.

CpaBHHBaTh SHEPTCTHUCCKYIO
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3 PEKTUBHOCTH OECKUCIOPOTHOTO U
KHCIIOPOTHOTO 3TAIOB KOHCUHBIC
MPOYKTHI U YCIOBHS IPOTEKAHUS
peaxIuii SHePreTUIECKOro 0OMeHa
PHEPreTHUECKOTO OOMEHA

Htoro yacos mo teme 9
7 | Tema «HacneacrBeHHass HH(POpMALMS U peanu3anus eé B KIeTKe»
7.1 | Peakuuy MaTpUIHOTO 2 Peakiiuyu MaTpu4HOTO CHHTE3A. PackpsiBaTh conepxanne TEPMUHOB U

CHHTC3a

[IpuHIMT KOMIIJIEMEHTAPHOCTH

B PEAKIMUSAX MATPUYHOTO CUHTE3A.
Peann3anusa HacieICTBEHHOMN
uHpopmaruu. ['eHeTnyeckuii Ko, ero
cBoricTBa. Tpanckpunums —
MatpuuHblil cuaTte3 PHK. [Ipuniumns
TPAHCKPUMIMU: KOMIUIEMEHTapHOCTb,
AHTUNAPAJUIETBLHOCTb,
acuMMeTpu4HOCTh. Co3pesanue
mampuunvix PHK 6 syxapuomuueckoul
knemxke. Hexooupyrowue PHK.
JemoHcTpanuu

IToptper: H. K. Kouib11os.

Ta6aunpl U cxeMbl: «brocuaTes
Oenkay, «l 'eHeTHUYEeCKHUI KOI»

MOHSATHUM: T'eH, TCHETUUYCCKUMN KO/,
KOJIOH (TPUILIET), CTON-KOJIOHBI,
MaTpULa, MATPUYHBIA CUHTE3,
tpanckpunuus, PHK-nommepasa,
MIPOMOTOP, CIUIAMCHUHT, UHTPOH, YK30H.
XapakTepu30BaTh PEAKIIMU MATPUYHOTO
CHHTE3a, CBOMCTBA FT€HETUYECKOTO KOa.
OnuceIBaTh 3TAIbl TPAHCKPUIIIUU U
TPAHCJISIUM; YCTAHABINBATh
B3aMMOCBSI3b MATPUYHBIX PEAKIUN

B KJIETKE; CXeMaTUYECKU U300paKaTh
MATPUYHBIE PEAKIIMU TPAHCKPUIILIUU U
TPAHCHISLINM.

Penrate Omostornueckue 3aaqyu Ha
OIPEJICJICHUE TTOCIIEI0BATEILHOCTH
nykieoruoB JIHK u MPHK, npumensisa
3HAHUS O PEAKIUSAX MATPUIHOTO
CHHTE3a, TCHETUUECKOM KOJIEe,
MIPUHITUIIE KOMIIJIEMEHTAPHOCTH
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7.2 | Cunres Oenka Tpancnsuus u e€ sTanbl. Yyactue PackpbiBaTh cofiep:kaHrie TEPMUHOB U
tpancnopTHbiXx PHK B 6nocunTese MOHSTUH: TPAHCIIAINS, AaHTUKOJIOH,
Oenka. YcioBus OMocuHTE3a Oeka. TPHK, amunoamuin-tPHK-cunTeTasa
KonupoBanne amuHOKHUCIOT. Poib (xomaza), monupudbocomMa (ImoIucoma).
pubocom B OnocuHTE3e OerKa. XapakTepru3oBaTh CBOMCTBA
JleMOHCTpauu TFeHETHYECKOro KOoJ1a.
TaGnuiel U cxembl: «bruocuHTe3 OnuceIBaTh ATAIbl TPAHCIISIIIUN U
oenkay, «I'eHeTUYeCKU KOI» CXeMaTH4eCKH n300pakaTh MAaTPUIHBIC
peaKIMK TPAHCISAIUH.
Pemate 6uonornyeckue 3aiauu
Ha omnpejenienne anTuko10HoB TPHK,
MOCJICTIOBATEILHOCTH aMUHOKHCIIOT
B MOJIeKyJie Oelka, MpUMEHsIs 3HAaHUS
0 peaKIusIX MaTPUIHOTO CHHTE3a,
TeHETHYECKOM KOJI€, TPUHITUTIC
KOMILJIEMEHTAPHOCTU
7.3 | MexaHu3MBbI Cogpemennvie npedcmagnietus PackpoiBath copepxanue TEPMUHOB U

IKCTPECCHH TCHOB

0 cmpoenuu 2enos. Opranuzanus
reHOMa y POKapUOT U YKAPHOT.
Perynsius akTHBHOCTH I'€HOB

y nmpokapuoT. ['unoresa onepoHa

(®. Kako0, XK. Mano).

Monexynapuvie mexanuzmul IKCNpeccuu
2eHo8 y aykapuom. Ponb xpomamuna

6 pecynsayuu pabomul 2eHos. Perynsaius
OOMEHHBIX MPOIECCOB B KIETKE.
Knerounslii romeocTas.

IOHATHI: OIIEPATOP, ONEPOH,
CTPYKTYPHBIE T'€HBI, IPOMOTOD,
perpeccop.

OnuceIBaTh CTPYKTYpy Fr€HOMA
MPOKAPUOT; XapaKTepU30BaTh padoTy
WHIYIIMOETEHOTO U PEeTpeccuOeTbHOTo
OIIEpPOHA.

Breiensats cTpyKTypHYIO U
PETYISATOPHBIE YACTH T'€HA SYKAPUOT.
CpaBHHMBATH NPOLIECCHI IKCIPECCUU
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JdeMoHCcTpaMu
Ta0uunel ¥ cxeMmbl: «buocuuTes
Oeika», «I eHeTHUYeCKHUI KO

TCHOB y MTPOKAPUOT U DYKAPHUOT.
XapakTepu30BaTh THIIOTE3y ONEPOHA
(®. XKaxko0, XK. Mano).

OnuceIBaTh MEXaHU3M TMOJJIEPKAHUS
KJIETOYHOTO TOMEOCTa3a

7.4

OCHOBBI BUPYCOJIOTHH.
HNudopmanmonHas
ounomnorus

Bupyce — HeKIeTOUHBIE (POPMBI KU3HH
u oOnuratHble apa3uthl. CTpoeHue
MIPOCTHIX U CIIOKHBIX BUPYCOB,
peTpOBUPYCOB, OakTeprnoharos.
Kuznennwiii yuxn J{HK-cooeporcawjux
supycoe, PHK-cooepaicawux supycos,
baxmepuogacos. Obpamuas
MPAHCKpUnyus, pesepmasad,
unmezpasa.

BupycHbie 3a0051eBaHIS YETIOBEKA,
JKUBOTHBIX, pacTtennil. CITN /I,
COVID-19, conmansabie U
MEUITUTHCKHE TIPOOIIEMBI.
buoungopmamura: unmezpayus u
ananuz ooavuux maccueos («bigdatay)
CMPYKMYPHBIX OUOI02UHLECKUX OAHHBIX.
Hanomexnonozuu 6 buonoeuu u
meouyune. IIpoepammupyemoie
dyukyuu 6enxos. Cnocobwvt 0ocmasku
Jlexapcma.

JlemoHcTpanuu

IToprper: /. Y. iBaHOBCKUI.

PackpwiBath conepxaHue TEPMUHOB U
MOHSITUI: BUPYC, BAPUOH, CEp/IIIEBUHA,
Karcu, oopaTHas TPAaHCKPHUIIIHS,
PETPOBUPYCHI, OaKTepruOdar, BUpYyC
uMMmyHoeduiTa yenoneka (B1Y),
MIPUPOIHO-0YaroBble HH(PEKIINH.
XapakTepu3oBaTh BUPYCHI,
pPETPOBUPYCHI U OakTepuodaru Kkak
BHYTPHUKJICTOUHBIX MMapa3uTOB
MIPOKAPUOT U DYKAPHUOT.

N3narath runote3sl 3BOTOLHMOHHOTO
MIPOUCXOKECHUS BUPYCOB.
OnuceIBaTh MEXaHW3M B3aUMOICCTBUS
BHUpYyCa U KJIETKU, MHPEKIIMOHHBIN
BUPYCHBIHN ITPOLIECC.
XapakTepu30BaTh MEXaHU3MbI
BEPTUKAJILHON U TOPU30HTAJILHOU
nepeaadr BUPYcoB; 3a00J€BaAHUS
JKUBOTHBIX U PACTEHUH, BbI3bIBAEMbIC
BUPYCaMH.

Ha3spiBaTh BUpycHBIC 3a001€BaHN,
BCTpPEYAIOUIUECS Y YeJIOBEKa: IPUIII,
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Tabnuipel ¥ cxeMbl: «I eHeTHUeCKnui
Ko1», «Bupycel», «bakrepuodarmny.
IIpakTuyeckasi padbora
«Co3ganue MOoJIeJIN BUPYCa»

KJICIIEBOM 3HIIEPaINT, T€MaTHT,
COVID-19, CII1A.

Coburoath npaBuiia MOBEICHUS

B OKPY’KaIOIIEW NPUPOIHOU Cpeae, MeP
NpOQUIAKTUKNA pacpOCTpaHEHUs
BHUPYCHBIX 3200JIEBaHM (B TOM YHCIIE
BUY-undexiun)

Hroro

9acCoOB II0 TEMC

9

8

Tema «’Ku3HeHHBIH MUK KJICTKH»

8.1

JKu3HEHHBIN IUKII
KJIETKHU

1

Knerounslit Uk, €ro nepuoIsl U
perymsiuus. Matepdaza u MUTO3.
OcoOeHHOCTH TIPOIIECCOB,
MPOTEKAIOIIUX B HHTEp(a3e.
ITonroToBKa KIETKH K JICJICHUIO.
IIpecunreTnueckui
(MOCTMUTOTUYECKUI ), CHHTETHUECKHUI
1 TTIOCTCUHTETUYCCKUU
(MpeMHUTOTUYECKUIA) IEPUOIBI
uHTepdasbl.

JemoHcTpanuu

Tabnuipel 1 cxeMbl: « KU3HEHHBIN IINKII
KJIETKW», « MUTO3»

PackpwiBaTh copepkaHue TEPMUHOB U
MOHSTUH: KJIETOUHBIN UK, UHTEepda3a.
[lepeuncnsaTh MepUoIbl J)KU3HEHHOTO
IUKJIAa KJIETKH U XapaKTEePU30BaTh
MPOTEKAIOIIME B HUX ITPOLIECCHI

8.2

MarpuuHbIil CUHTES
JIHK. Xpomocomsl

Marpuunsiii cunres JJHK —
perukanus. [ [puHInns! permkanum
JAHK: koMmieMeHTapHOCT®b,
ITOJIyKOHCEPBATUBHBIN CUHTES,
AHTHUIIAPAJUIENBHOCTh. MeXaHu3M

PackpbIBaTh cofepkaHue TEPMUHOB U
MOHSATUH: perTuKaus (peayTrIuKaius),
KOMIIJIEMEHTapPHOCTb,
aHTUTNIAPAIJIETBHOCTD,
JIHK-nonumepasa, renomepa,
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pemukamuu JJHK. Xpomocomsl.
Ctpoenue xpomocoM. TeromMepsl 1
TeroMmepasza. XpOMOCOMHBINH HAOOp
KJIETKU — KapUOTHIL. [UTIIONIHBIN U
raruIOUIHBIN HA0OPBI XPOMOCOM.
["'omonoruunsie XxpoMocoMel. [TooBbIe
XPOMOCOMBI.

JleMoHCcTpauumn

Tabauie! U cxeMbl: « KU3HEHHBIN LIUKIT
KIIETKN», « CTPOEHUE XPOMOCOMY,
«Permkanus JIHK».

Oob6opynoBanme: CBETOBOM MUKPOCKOIT,
MUKpornpenapatsl: «KMUTO3 B KJIETKaxX
KOPEIIIKA JTYyKa».

JlaGopaTopHasi pabora

«/3yueHune XpoMOCOM Ha TOTOBBIX
MHKpOIpenapaTax»

pEIUTMKAIMOHHAs BUJIKA, XpPOMOCOMA,
XPOMOCOMHBIN Ha0Op, HYKJIEOCOMBI,
CECTPUHCKHE XpOMaTHUbI, HIEHTPOMEPA,
KApUOTHI, TAIJIOUTHBIN U TATIIIONTHBIN
Ha0Op XPOMOCOM, TOMOJIOTUYHBIE
XPOMOCOMBI, TIOJIOBBIE XPOMOCOMBI.
XapakTepu3oBaTh CTPOCHHE XPOMOCOM,
KApUOTHUIIOB OPTAaHU3MOB.
[lepeuncrisaTh MPUHITUIIBI PETUIUKAITTU
JIHK u 1aBath UM coaepx’aTelbHy10
XapaKTEPUCTHUKY.

OnuceIBaTh MEXAHU3M PEILTUKALINH
JIHK.

CxemaTndecku n300paxaTh CTPOCHHUE
MeTagazHON XPOMOCOMBI.

PaznuyaTte XpoMOCOMBI

Ha MUKpOTpenapaTax u
MuKpodoTorpadusx

8.3

JleneHue KIETKA —
MHTO3

Jlenenue KieTku — MuTo3. CTaguu
MHTO3a U MPOUCXOAIINE B HUX
nporeccel. Tunsl Muto3a. Kapuoknnes
1 IATOKNHE3. brosornueckoe
3HAYCHUE MUTO3A.

JdemoHcTpanuu

Ta0aunel 1 cxeMbl: «KU3HEHHBIN UK
KJIETKN», « CTPOEHHUE XPOMOCOM»,
«Permkanusa JIHKy, «Muto3».

PackppiBath copeprxanne TEPMUHOB U
MOHSTUI: MUTO3, Ipodhaza, MeTadasa,
anadasa, Tenodaza, KApUOKUHE3,
IIUTOKWHE3, BEPETCHO JICIICHUS,
MetadaszHas IIacTuHKa, 6opo3aa
JCIICHUS.

[lepeuncnaTe mocnea0BaTeIbHOCTh
CTaJINii MUTO3a U ONUCHIBATh
MIPOUCXO/ISIIIINE HAa HUX TTPOIIECCHI.
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Oo0opyaoBaHme: CBETOBOM MUKPOCKOT,
MUKpoInpenaparsl: «MHUTO3 B KJIETKaX
KOpEIIIKa JTYKa.

JlaboparopHnasi paGora

«Habmoienrne MuTo3a B KIETKax
KOHYMKA KOPEIIKa JIyKa (Ha TOTOBBIX
MUKpOIpenaparax)»

CpaBHUBAaTh 0COOCHHOCTH POTECKAHUS
MHUTO3a B PACTUTEIBHBIX U JKUBOTHBIX
KJIETKaX.

OOBACHATH OMOJIOTHYECKUI CMBICIT
MHTO3A.

Pa3znuuaTth cTagun MUTO3a

Ha MUKpOTIperapaTax u
MUKpodoTorpapusax

8.4 | Perymsuus 1 Perynsuust MUTOTHYECKOTO ITUKIIA PackppiBath copepxanne TEPMUHOB U
YKU3HEHHOTO ITUKJIa KJeTku. [IporpammupyemMast KJIIeTOUHasl | MOHSATHI: anonTo3, npoymdepanus,
KJIETOK ru0eib — anonTos. g depeHunpoBKa.

Kiterounoe siapo, XpoMOCOMBI, XapakTepu30BaTh PETYIALHIO
GbyHKIMOHATbHAS TCHOMHUKA. MUTOTHYECKOTO ITUKJIA KIETKH.
Mexanusmol nporughepayuu, OOBACHITH OMOJIOTMYECKUM CMBICIT
ougpepernyuposku, cmaperus u eubenu | 3aporpaMMUPOBAHHON KIIETOYHON
knemoxk. «LJugppoeas knemkay — rubenu — arnornTo3a.
ououHpopmamuveckue mooenu VYcraHaBaMBaTh B3aMMOCBS3b MEKY
@DYHKYUOHUPOBAHUSA KIIeMKU. TOMEOCTa30M KIJIETOK U UX THOEIBIO
JemoHcTpanuu
Tabnuipel 1 cxeMbl: « KU3HEHHBIN IINKIT
KIIETKN», « CTPOCHUE XPOMOCOMY,
«Permmkanusa JIHK», «Muto3»
Htoro yacos o teme 6
9 | Tema «CTPOEHUE U ®YHKIIUN OPTAHU3MOB»
9.1 | Opranusm Kak eJMHOE 1 buonorunyeckoe paznoobpaszue PackpeiBath copepkaHue TEPMUHOB U

OcIoc

OpraHu3mMoOB. OI[HOKJ'IGTO‘-IHBIC,
KOJIOHHUAJIbHBIC, MHOT'OKJICTOYHBIC

MOHSATUN: OpraHu3M, OpraH, OpraHesuIbl,
CHCTEMa OpPraHoB, alrapar,
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OpTaHU3MBI.
Oco0eHHOCTH CTPOCHUS U
YKU3HEESATSIHFHOCTH OJHOKIJICTOYHBIX
opranu3moB. bakrepuu, apxeu,
OJIHOKJICTOYHBIE TPUOHI,
OJIHOKJIETOYHBIE€ BOJIOPOCIH, IPYyTHUE
npoTUcThl. KonoHManbHbIe OPraHU3MBblI.
B3anMocBs3b yacTe MHOTOKJIETOYHOT'O
opranusma. TKaHU, OpraHbl U CUCTEMBbI
opradoB. Opranu3Mm Kak €JMHOE IIEJI0E.
I'omeocras.

JleMmoHcTpanuu

Tabaune!l 1 cxeMbl: «OTHOKICTOYHEIE
BOJIOPOCIN», « MHOTOKJIETOYHBIE
BOJIOpOCTN», «bakTepumny,
«ITpocreiimmey, «Opranbl IBETKOBBIX
pacteHunit», «CUCTEMBI OPraHOB
IMO3BOHOYHBIX )KMBOTHBIX),
«BHyTpeHHEee CTPOCHHE HACEKOMBIX).
OobopynoBanme: CBETOBOMU
MMKPOCKOII; MUKpPOIIpenapaThl
OJIHOKJICTOUHBIX OPTaHU3MOB; )KUBbIC
AK3EMILISIPbl KOMHATHBIX PACTEHUIA;
repOapuu pacTeHU pa3HbIX

OT/EJIOB; BIQXXHBIE MTPENAPATHI
’KMBOTHBIX

(byHKIIMOHATBbHAS CUCTEMA, TOMEOCTa3.
[lepeuncnarb CTPyKTypHO-
(GyHKIMOHATBHBIE YAaCTH
OJIHOKJIETOYHBIX, KOJJOHUAJIbHBIX,
MHOTOKJIETOYHBIX 1 MHOTOTKaHEBBIX
OpraHU3MOB.

XapakTepu3oBaTh 0COOCHHOCTHU
CTPOEHUS U KU3HEIEATEIbHOCTU
OJITHOKJIETOYHBIX OpPTraHU3MOB,
KOJIOHUAIBHBIX, MHOTOKJIETOUHBIX U
MHOTOTKaHEBBIX OPraHU3MOB.
CpaBHuBaTh MEX 1y COO0M
OJTHOKJIETOYHbBIE, KOJIOHUAJIbHBIE,
MHOTOKJIETOYHBIEC 1 MHOTOTKAHEBBIE
OpraHU3Mbl
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9.2 | Tkanu pacreHuii Tkanu pactreHuil. TUIBI paCTUTENBHBIX | PackpbIBaTh COAEpKaHUE TEPMHUHOB U
TKaHeil: 0Opa3oBaTelibHasl, TOKPOBHASI, | MOHSATUM: TKaHb, SMUJIEPMUC, TPOOKA,
MPOBOASAIIAs, OCHOBHAS, KOpKa, JIy0, IpeBeCHUHa, PEBECUHHbBIC
Mexannyeckas. OcoO0eHHOCTH BOJIOKHA, JTyOsSIHbIE BOJIOKHA, COCY/IbI,
cTpoeHus, GyHKIIUNA U PACIIONOKEHUS | KAMEHHUCTHIE KIIETKH.
TKaHEW B OpraHax pacTeHUM. XapakTepu30BaTh TUIIBI PACTUTEIBHBIX
JleMoHCTpanumn TKaHeil: oOpa3zoBaTesbHasi, TOKpPOBHAs,
TabuuIbl ¥ CXEMBI: MPOBO/IAIIAsl, OCHOBHAsI, MEXaHUYECKAs;
«Txanu pacrennit», «OpraHbl MEPEUUCIIATh OCOOEHHOCTH UX CTPOCHUS
LIBETKOBBIX pacTeHU», «KOpHEBbIE 1 BBITIOJTHSIEMBIC (PYHKIIUH
cucteMbl», «CTpoeHue cTeds»,
«CTpoeHue TMCTOBOM TIIACTUHKI.
ObopyaoBaHme: KUBBIC YK3EMILISIPHI
KOMHATHBIX PACTEHUI; CBETOBOU
MHKPOCKOII; MUKPOITPENAPATHI TKAHEU.
JlaboparopHasi pabora
«/3yueHue TKaHel pacTeHUI»

9.3 | TkaHU )KUBOTHBIX U TKaHU )KUBOTHBIX U YEJIOBEKA. THUIIBI PackpsiBaTh conepxanne TEPMUHOB U

YCJIOBCKaA

’KUBOTHBIX TKaHCH: OIIUTCIINAJIbHAA,

COCAMHUTCIIbHAA, MBIIIICYHASA, HCPBHA.

OcobGeHHoctu cTpoeHus, QyHKIMA U
PACIIOJIOKEHUS TKAHEN B OpraHax
’KUBOTHBIX M YEJIOBEKa.
JdemoHcTpanuu

Tabmunp! 1 cxembl: « Tkanu
YKMBOTHBIX», « CKEJIET YeJIOBEKa,
«ITuieBapuTenbHas CUCTEMAY,

TOHSITUM: SIUTEIINH, CEKPET,
MBIIIIEYHbIE BOJIOKHA, HEUPOH,
HEUPOTJINSL.

XapakTepu30BaTh TKAHU KUBOTHBIX U
YyeJI0BeKa: dIUTEINaIbHas,
COEIMHUTEIbHAS, MBIIIICYHAsI, HEPBHAS;
MIEPEUYUCIIATh OCOOCHHOCTH MX CTPOCHHS
Y BBITIOJTHSIEMbIEC (PYHKIIUU
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«KpoBeHoCHas cucremay,
«JlpixarensbHas cucreMay, «HepBHas
cucremay, «Koxa», «MplieuHas
CHUCTEMAY.

Oo0opyaoBaHme: CBETOBOM MUKPOCKOI,
MHUKpPOTpenapaTsl TKaHEH.
JlaGopaTopHnasi pabora

«/3yueHune TkaHen JKUBOTHBIX»

9.4

Opranbl. CucTEMBI
OpraHOB

Opransl. BereratuBHbie U
T€HEPATUBHBIC OPTaHbl PACTCHUM.
Oprassl ¥ CUCTEMBI OPTAaHOB
JKUBOTHBIX U YeJIoBeKa. DyHKIIMU
OPTaHOB U CUCTEM OPTaHOB.
JleMoHCTpanumn

Tabauue! u cxeMbl: «OpraHsl
[IBETKOBBIX pacTeHu», «KopHeBbie
cucteMmbl», «CTpoeHUE CTeOIs,
«CTpoeHue JIMCTOBOM MJIACTUHKN,
«CxkeneT yeaoBeKay,
«ITuieBapuTebHas CUCTEMAY,
«KpoBeHOoCHas cucTemay,
«JlpIxaTesbHas CUCTEMAY,
«BpiaenurensHas cucreMa», «HepBHas
CHUCTEMay, « IHJOKPUHHAS CUCTEMAY.
ObopyaoBaHme: KUBbIE SK3EMILISIPbI
KOMHATHBIX PacTEHUI; repoapuu
pacTeHU pa3HbIX OT/IEJIOB; CKEJICTHI

PackpriBaTh copepkaHie TEPMUHOB U
MOHSATUM: OpraH, KOPEHb, MOOeT,
I[BETOK, IJIOJI, CEMS, TIOJIOBBIE JKEJIE3BI,
MOJIOBBIE IPOTOKH, KOITYJIITUBHBIE
OpraHbl, CHCTEMbI OPTaHOB.
XapakTepu30BaTh BEr€TATUBHbIE U
reHepaTHUBHBIC OPTaHbl PaCTEHUH,
COMAaTHYECKUE U PETYIATOPHBIC OPTAHBI
’KUBOTHBIX; IEPEUUCIIATh OCOOEHHOCTH
WX CTPOECHUS U BHITIOJIHSIEMbIC (DYHKITHH.
YcTaHaBIMBaTh B3aUMOCBSI3U MEXKTY
CTPOCHHEM OPTaHOB U UX (PYHKLHUSIMHU.
PaznuyaTe BUIBI TKaHEHN, OpraHbl U
CUCTEMbI OPT'aHOB, B TOM YHCJIE
YeloBeKa, Ha MUKpOTpernaparax,
BJIQXKHBIX TIperiapaTax, repoapusx u
MukpodoTorpadusix, TadIuIax,
MOJIETISIX U MYJIsSDKaX
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MIO3BOHOYHBIX; KOJUIEKIIUU
0€Cr03BOHOYHBIX KUBOTHBIX; BIIQKHBIE
npernapaTsl )KUBOTHBIX, CKEJIET
4eJI0BEKa.

JlabopaTropHasi paGora

«U3yueHne opraHoB [IBETKOBOTO
pacteHus»

9.5

Omnopa Tena
OpraHu3MOB

Omnopa Tena opranuzmoB. Kapkac
pacteHuid. CKeNneThl OJJHOKIETOYHBIX U
MHOTOKJIETOYHBIX KUBOTHBIX.
Hapy>xHbli1 1 BHyTPEHHHUU CKEJIET.
CrpoeHne 1 TUIIBI COETUHEHUS KOCTEM.
JleMoHCcTpauumn

Tabuuibl u cxembl: «CTpoeHHe
cTeds», «CTpoeHue TUCTOBOU
IJTACTUHKNY, « CKEJIET YeI0BEKay.
OobopynoBanme: CKeIeThI
MO3BOHOYHBIX; BJIaYKHBIE ITpenapaThl
JKUBOTHBIX; CKEJIET YEJIOBEKA;
PAKOBUHBI MOJIJTFOCKOB; KOJUIEKIIUU
HaCEKOMBIX, UTJIOKOXKHUX

PackpbiBaTh copepkaHue TEPMUHOB U
HOHSITUN: OMIOPHBIE CUCTEMBI, 000JIOUKU
KJIETKH, PUOPHUILIBI, KapKac, HapyKHBIH
CKeJeT (XUTUHOBBIN MTOKPOB),
TUAPOCTATUYECKUIN CKEJIET, BHYTPEHHUM
CKEJIET, KOCTH (JUIMHHbIE, KOPOTKHE,
IJIOCKHUE), COEJUHEHUS KOCTEH,
HEMOABUXHbIE (I1IBBI),
MOJIYIIO/IBM)KHbBIE, TTOJIBUYKHbBIE
(cycTaBsl), OTJEIIBI CKEIeTa
MMO3BOHOYHBIX KUBOTHBIX: YepeTl,
0CEBOU CKeJeT (M03BOHOYHUK, TPYIHAs
KJIETKa, XOp/1a), 0sica KOHEYHOCTEM,
CBOOO/THBIE KOHEYHOCTH.

OnuchIBaTh HAPYKHBIA U BHYTPEHHUM
CKEJIEThI ’KUBOTHBIX, CTPOCHHUE U TUIIBI
COEIMHEHNS KOCTEN.

VYcTaHaBnMBaTh B3aUMOCBSI3U MEXKIY
CTPOEHUEM ONIOPHBIX CUCTEM U UX
(GyHKUUSIMA B OpTaHU3ME.
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CpaBHUBATH CTPOECHHUE ONTOPHBIX CUCTEM
pacTeHU U ) KUBOTHBIX

9.6 | JIBmxenue JIBr>keHue opranu3MoB. [[BrxeHue PackpriBaTh conep:kaHue TEPMUHOB U
OpraHU3MOB OJTHOKJIECTOYHBIX OPTaHU3MOB: MOHSATHI: IBUKEHUE, IBUTATEIIbHbBIC
aMEOOHTHOE, KI'YTUKOBOE, PECHUYHOE. | OpraHEeIUIbl, JIBUKEHNE TPOCTEUILINX
JIBM>KEHME MHOTOKJIETOYHBIX (amEOomHOE, KTYTUKOBOE,
PACTEHHMIL: TPOIIU3MBI U HACTHH. PECHUYHOE), ABUKEHUE PACTEHUN
JIB>KEHME MHOTOKJIETOYHBIX (Tponu3MBbl, HACTUH ), MBILIEYHBIE
JKABOTHBIX U YEJIOBEKA: MBbIILICYHAs CUCTEMBI (COKPATUTEIIbHBIE BOJIOKOHIIA,
cucrema. Peguekc. CkeneTHble MBIIIIBI | KOKHO-MYCKYJIBHBIH MEIIIOK, CKEJICTHAS
U UX padora. MYCKyJaTypa), CKeJIeTHasi MbIIIIA
JleMoHCTpanun (MBIIIIEYHOE BOJIOKHO, MUO(DHOpHUILIA),
Tabaunp! ¥ cxembl: «OTHOKIETOUYHBIE | BBICIIUE JBUTATEIbHBIC IICHTPBI, paboTa
BoJopocimy, «IIpocreimme», MBI (BUTATENIbHAS, COMAaTUYECKasl),
«Ctpoenue MbIb», «MpleyHas MBIIIEYHOE YTOMJIEHUE.
CUCTEMAY XapaxkTepu3oBaTh BUIBI JBUKECHUS
OJIHOKJIETOYHBIX U MHOT'OKJIETOUHBIX
OpPTaHU3MOB.
OnuceIBaTh CKEJIETHBIE MBIIIIBI U UX
pabory.
YcraHaBIMBaTh B3AMMOCBS3b MEKY
CTPOCHUEM ONOPHBIX CUCTEM U
IBWKEHUSIMHA OPTAaHU3MOB
9.7 | Ilutanue opraHU3MOB IIutanue oprann3mos. [lornomenue PackpsiBaTh coliepkaHuE TEPMUHOB U

BOJIbI, YTJIEKUCIIOTO ra3a u
MUHEPAJIbHBIX BEIIECTB PACTCHUSIMH.
IIntaaue )XKUBOTHBIX.

MOHSTUI: MUTAHKUE, TUILEBAPEHNUE,
MUIIEBAPUTENBHBIEC BAKYOJIH, KAILICUHAS
MOJIOCTh, MUIIIEBAPUTEIbHAS TPYOKa,
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BHYTpUNOIOCTHOE U BHYTPUKIIETOUHOE
nuiieBapenue. [luranme mo3BOHOYHBIX
JKUBOTHBIX. OT/IEIBI
MUILEBAPUTEIBHOTO TPAKTA.
[In1eBapuTENBHBIE KEIE3bI.
[InmeBapuTenbHas CuCTEMAa YEIOBEKA.
JdeMoHCcTpaMu

TaOauIIbl U CXEMBI:
«KHI11€YHOIOJIOCTHBIEY,
«IInmeBapurenbHas cucteMay, «Cxema
IIATAHUS PACTEHUI.

O0OopyaoBaHme: )KUBBIE SIK3EMIUISIPBI
KOMHATHBIX pPacTEeHUI; 000py0BaHUE
JUISL AEMOHCTpaMU TIOYBEHHOTO U
BO3YIIIHOTO MUTAHUS PACTECHH,
pacuieruieHus KpaxMaia 1 OeJTKOB

noJj aercTeueM (pepMeHTOB

MUILEBAPUTEIBHBIN TPAKT,
MUILEBAPUTEITHHBIC JKEIE3bI,
MUILEBAPUTEIHHBIC COKH.
XapakTepru30BaTh MUTAHUE KUBOTHBIX;
BHYTPHIIOJIOCTHOE W BHYTPUKIIETOYHOE
MUIIEBApCHHUE.

Pa3znnuate Ha n300pakeHUsX (CXemax,
Ta0JIUIAaX, MYJISDKAX) OTIEIbI
MUIIEBAPUTEIHHOTO TPAKTA U
MUIIEBAPUTEIBHYIO CHCTEMY YEIIOBEKA.
VYcraHaBiIMBaTh B3aMMOCBSI3U MEKITY
CTPOSHHEM OPTaHOB MHUIIICBAPCHUS

9.8

JIpIxanue opraHnu3mMoB

Jprxanue oprann3mMoB. JIpixanue
pacteHui. /[pIxaHne JKMBOTHBIX.
Huddysus ra3oB uepe3 MOBEPXHOCTh
kieTku. KokHoe apixaHue.
JlpixaTenbHasi TOBEpXHOCTh. JKabepHoe
1 JIETOYHOE JbIXaHue. JIpIxaHue
MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
DBOJIIOIIMOHHOE YCII0KHEHUE CTPOCHHUS
JETKUX MO3BOHOYHBIX KUBOTHBIX.
JIpIxaTenbHass CUCTEMA YEJIOBEKA.

PackpbiBaTh cojiepKaHUE TEPMUHOB U
MOHATUH: AbixaHue, U y3us, KOKHOE
IbIXaHUE, OPraHbl JbIXaHUs,
JbIXaTEIbHbIC JBUKEHUS, bIXaTEIbHbBIN
IEHTP, NETOYHbIE 00BEMBI, KU3HECHHAS
EMKOCTb JIETKHUX.

XapakTepu30BaTh JbIXaHUE PACTCHUM;
JbIXaHUE )KUBOTHBIX U YEJIOBEKA.
OnuceIBaTh PBOJIOIIMOHHOE
YCJI0KHEHUE CTPOCHUS JIETKUX
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MexaHu3M BEHTUJIALIMY JETKUX Y ITHUIL
1 MJICKOIIUTAIOMMX. Perymsuus
IbIxaHus. JIpIxaTenbHbIle 00BEMEL.
JleMoHCcTpaMu

Tabaunbl U cxeMbl: «J[prxaTenbHas
CHUCTEMay.

Oo6opynoBanme: 000pyI0BaHKE
JUTSL IEMOHCTPALIMHU OIBITOB

110 U3MEPEHUIO JKU3HEHHON EMKOCTH
JIETKUX, MEXaHNU3Ma JIbIXaTCIbHBIX
JBYOKECHUH

MIO3BOHOYHBIX KUBOTHBIX.
Pasznuyats Ha n300pakeHusX (cxemax,
TabJIMIaX, MyJIskKax) AbIXaTeJIbHYIO
CUCTEMY YEJIOBEKA.

OnuceIBaTh MEXaHU3M BEHTHIIALIMH
JETKUX Y OTUL U MIIEKOUTAIOIIHX.
YcTaHaBIMBaTh B3aUMOCBSI3U MEXKTY
CTPOEHUEM OPraHOB JBIXaHUSA U UX
(GyHKUHSIMU B OpraHU3Me

9.9

Tpancnopr BemecTs
Yy OpraHu3MOB

TpaHcnopT BEUIECTB Y OPraHU3MOB.
TpaHCIIOPTHBIE CUCTEMBI PACTEHUM.
TpaHCHOPT BEWIECTB Y )KUBOTHBIX.
KpoBeHocHasi cuctema 1 €€ opraHsi.
KpoBeHocHasi cuctema mo3BOHOYHBIX
JKUBOTHBIX U yesnoBeka. Cepaile,
KPOBEHOCHBIE COCY/IbI U KpoBb. Kpyru
KpOBOOOpaIeH!s. DBOIIOLUOHHbIE
YCIIOKHEHUSI CTPOCHHSI KPOBEHOCHOM
CUCTEMBI II03BOHOYHBIX )KUBOTHBIX.
Pabota cepaia u e€ perynsiusi.
JdemoHcTpanuu

Tabauue! 1 cxeMbl: «OpraHsbl
LBETKOBBIX pacTeHu», «KopHeBbIe
cuctembl», «CTpoeHue creds,
«CTpoeHue TMCTOBOM IJIACTUHKW,

PackpbiBath cosepxanue TEPMUHOB U
ITOHSATH: TPAHCIIOPT BEIIECTB,
TPAHCIOPT y PACTEHU, KPOBEHOCHAs
CHCTEMa KUBOTHBIX, KPOBB, IJIa3Ma,
(hopMEHHBIC JICMEHTHI,
KpOBOOOpaIIeHHe, Kpyru
KpOBOOOpAIeHUSsI, CEPICUHBIN ITUKII,
muMdoobparnieHue, 1umda,
TuM(paTUYECKUE COCY/IbI,
muMpaTUYECKHe y3Jbl, BHYTPEHHSIS
cpella opraHu3ma.

XapakTepu30BaTh TPAHCIIOPT BEIIECTB
y pacTeHuil U 6eCTI03BOHOUHBIX
YKUBOTHBIX.

OnuceIBaTh KPOBEHOCHYIO CHCTEMY
YKUBOTHBIX U YEJIOBEKA.
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((KpOBeHOCHaH CHUCTCMA»,
((KpOBeHOCHBIe CHUCTCMBI ITIO3BOHOYHBIX
ZKHNBOTHBIX»

Paznuuatek Ha n300pakeHusX (cxemax,
TabnuIax, MyJisKax) KpOBEHOCHYIO U
TUM(}ATUYECKYIO CUCTEMY YEJIOBEKA.
VY cTaHaBiaMBaTh B3aUMOCBSI3H

MEXy CTPOEHUEM OPTraHOB

KpOBOOOpaIIeHUs U X QyHKIIUAMU
B OpraHU3MeE

9.10

Brigenenue y
OpraHUu3MOB

Brinenenne y opranuzmoB. Beiaenenue
y pacTeHuil. Beljenenue y >)KUBOTHBIX.
CoxkpartutenbHble Bakyoau. Opranbl
BbIACIICHNs. PUIbTpanys, CEKpenys 1
oOpaTHOE BCachlBaHUE KaK MEXaHU3MBI
paboThl OpraHoB BbieneHU. CBsI3b
IIOJIOCTH TeJIa ¢ KPOBEHOCHOU U
BBIJICJIUTEILHOM CCTEMaMH.
Boinenenre y no3BOHOYHbBIX JKUBOTHBIX
u yenoBeka. [louku. CTpoeHue u
(GyHKUIHOHUPOBaHUE HEPPOHA.
OOpa3oBaHuE MOYH Yy YETIOBEKA.
JleMmoHCcTpanumn

TaOnuipel U cxeMbl: «BoiaenurenpHas
CUCTEMAY

PackpeiBaTh copepxaHue TEPMUHOB U
MOHSTUM: BBIICJICHUE, TyTTallUsI,
JMCTONAJ, COKpPATUTEIbHBIE BAKYOJIH,
M3BUTHIE KAHAJIBIIbL, 3BE314ATHIC
KJIETKH, BBIJICIUTENIbHBIE TPYOOUKH,
MaJILITUTUEBBI COCYIbI, IOYKH,
MOYETOYHHUK, MOYEBOH IMY3bIPb,
He(poH, Moya.

XapakTepu3oBaTh MPOIECC BhIACICHUS
Yy paCT€HUH U )KUBOTHBIX.

Paznuuate Ha U300pakeHUX (CXeMax,
TabnuIax, MyJsKax) BbIICIUTEILHYIO
CUCTEMY YEJIOBEKA.

OnuceIBaTh MEXaHU3M
GbyHKIMOHUPOBaHUS HEPPOHA; TPOIECC
00pa3oBaHUs MOYH.

YcraHaBavMBaTh B3aUMOCBSI3U

MEK]ly CTPOCHHEM OPTraHOB
BBIJICJICHUS] ¥ UX (DYHKITASIMHU

B OpraHU3Me
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9.11 | 3ammTa y OpraHu3mMoB 3ammra y OpraHu3MoB. 3amura PackpbiBaTh cofiep:kaHrie TEPMUHOB U
Y OAHOKJIETOYHBIX OpraHu3MoB. CIIOpsl | TOHSATHUH: KaIlcyia, HA0CIIOpa, IIUCTa,
OaKTepHil U UCTHI MPOCTEHIITHX. KyTHKYJa, CPEJCTBA NACCUBHOM
3amuTa y MHOTOKJIETOYHBIX PACTECHUM. | 3al[UTHI, CPEACTBA XUMUICCKOM
Kyrtukyna. CpencrBa nacCUBHOM U 3aIUThI, KOKHBIE TIOKPOBBI,
XUMHUYECKOH 3a1UThl. DUTOHIUABIL. UMMYHUTET, IMMYyHHAs CUCTEMa,
3anmTa y MHOTOKJIETOYHBIX AHTUTEH, aHTUTEJIO.
XKUBOTHBIX. [TOKpOBBI U UX XapakTepu30BaTh BUJIbI 3AIIATHI
IIPOU3BOJHBIC. 3allUTa OPraHu3Ma Y OJHOKJIETOYHBIX 1 MHOT'OKJIETOYHBIX
ot 6one3neil. UMmyHHas cuctema OpPTraHU3MOB.
yenoBeka. KineTouHslil 1 rymopanbHblid | OMHCEIBATh CTPOSHUE KOKHBIX
UMMYHUTET. BpOKnEHHBIN 1 IIOKPOBOB U UX ITPOU3BOIHBIX.
NpUOOPETEHHBIN crienupruIecKuit Pa3znuuate Ha n300pakeHusx (cxemax,
UMMyHUTET. Teopus KIIOHaIbHO- TabNuIax, MYyJISKax ) OpraHbl
cesiektuBHOTO UMMyHHTeTa ([1. Dpnux, | UMMYHHOM CHCTEMBI YeJIOBEKa.
®.M. bepner, C. Toneraga). YcranaBiIMBaTh B3aUMOCBSI3U MEKIY
BocnanutenbHble OTBETHl OPTaHU3MOB. | CTPOCHUEM OPraHOB 3aLIUTHI U UX
Ponb BpoKAEHHOTO NIMMYHUTETA (GyHKUMSIMU B OpraHU3Me
B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUH.
JemoHcTpanuu
Tabuwmiel U cxemel: «Koxkay,
«mmynuTe™”, «CTpoeHue cteds,
«CTpoeHre TMCTOBOM TUIACTHHKN

9.12 | PazapaxumocTb PazapaxumMocTh U perynsuus PackpeiBaTh conep:kaHue TEPMUHOB U

U PETYJISIIUS
y OpraHu3MOB

y Opranu3moB. Pa3apaxnumMocts
Y OJTHOKJIETOYHBIX OPraHU3MOB.
Takcucel. PazipaxxumocTs U peryisiuus

MOHSATUN: Pa3IPa)KUMOCTb, PETYIISLIUS,
TaKCHUChI, POCTOBbBIE BEILIECTBA
(ayKcUHBI), HEpBHAsl CUCTEMA,
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y pacteHuil. POcToBbIE BElIECTBA U UX
3HA4YCHHUE.

Hepsnas cucrema u pedaekropHas
peryisnus y »)kuBoTHbIX. HepBHas
CUCTEMA U €€ OTHEJIbl. DBOJTIOLMOHHOE
YCIIO)KHEHUE CTPOEHUSI HEPBHOMN
CUCTEMBI Y )KMBOTHBIX. OTIEIIbI
TOJIOBHOT'O MO3T'a MTO3BOHOYHBIX
KUBOTHBIX. Pediiekc u pediekropHas
nyra. be3ycioBHBIE U YCIIOBHBIE
pedIieKcChl.

['ymopanbHas peryisiuus u
SHIOKPUHHAS CUCTEMA KUBOTHBIX U
yesnoBeKa. JKene3bl SHAOKPUHHON
CHUCTEMBI U UX TOPMOHBI. JlercTBue
rOpMOHOB. B3auMOCBs3b HEpBHOU U
SHIAOKPUHHOM cucTeM. [ nnoramamo-
runodu3apHasi CuCTeMa.
JemoHcTpanuu

[Toptper: W. I1. I1aBnos.

Tabauue! u cxeMbl: «CTpoeHue
ruapbl», « CTpoeHue MiIaHapumny,
«BHyTpeHHEE CTpOEHUE JI0KIEBOTO
yepBs», «HepBHas cuctema peioy,
«HepBHas cucrema JIArymKkn»,
«HepBHas cucrema
npecMbIKaroIuxcsy, «HepBHas

pedueKTopHast perysiius, peduiekc,
pedaexkTopHas ayra, mepeaHuil MO3T,
IIPOMEXKYTOUHBIA MO3T, CPETHUM MO3T,
MO3K€4OK, IIPOAOJTOBATHIN MO3T,
BEreTaTUBHAsI HEPBHASI CHCTEMA,
IyMOpPaJIbHASI PEryJIsLNsl, TOPMOHBI,
OHAOKPHHHASI CUCTEMA, TUIIOTAJIAMO-
runo@u3sapHasi CuCTeMa.
XapakTepu3oBaTh pa3apaKUMOCTh

Yy OJTHOKJIETOYHBIX OPTraHNU3MOB H
pedIIeKTOPHYIO pETyIsIUI0

y dKUBOTHBIX.

Pa3znuyarh Ha n300pakeHUsIX (cxemax,
TabJIMLAX, MYyJIsKaX) HEPBHYIO CUCTEMY
U €€ OTIeNbl; OT/EJIbl TOJIOBHOTO MO3Tra
ITO3BOHOYHBIX )KUBOTHBIX.

OnuceIBaTh TyMOPAJIbHYIO PETYJISALIMIO
y ’KUBOTHBIX.

Pa3znuuatek Ha n300pakeHusX (cxemax,
TabnuIax, MyJIsKax ) 3HIOKPUHHYIO
CUCTEMY KUBOTHBIX U YEJIOBEKA.
HaspiBaTh kesne3sl SHIOKPUHHON
CUCTEMBbI YEJIOBEKA U BbIpabaThIBaEMble
UMU TOPMOHBI.

OnuceIBaTh 1€CTBUE TOPMOHOB.
VYcTaHaBnuBaTh B3aUMOCBS3U MEXKITY
CTPOCHUEM OPraHOB HEPBHOU U
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cuctema ntuiy, «HepBHas cucrema
MJeKonuTaromux», «HepBHas cucrema
YEJI0BEKA», « IHTOKPUHHAS CUCTEMAY,
«Pedmexcy.

ObOopyaoBanme: MOJIEIN TOJIOBHOTO
MO3Ta Pa3JIMYHbIX )KUBOTHBIX

SHAOKPHHHOW CUCTEM U UX PYHKIUSAMU
B OpraHU3Me.

XapaKkTepHu30BaTh 3BOIIOLUOHHOE
YCIIOKHEHUE CTPOEHUSI HEPBHOMI
CUCTEMBI Y )KUBOTHBIX

HTtoro yacos 1o Teme 17
10. | Tema «PASMHOXEHHUE U PASBUTHUE OPI'TAHU3MOB»
10.1 | ®opMbI pa3MHOKECHUS 1 DopMBI pa3MHOKECHHS OPTAaHU3MOB: PackpwiBaTh copepkaHue TEPMUHOB U
OpraHu3MOB Oecnosioe (BKJIFOYasi BEreTaTUBHOE) U MOHATHI: Pa3MHOXKCHHE, IPOCTOC

moJsioBoe. Buasl 6ecrionoro
Pa3MHOXKXEHUS: TIOYKOBaHUE,
criopyJsinus, pparMeHTaus,
KJIOHUPOBAHHUE.

JemoHcTpanuu

Tabanib! 1 cxeMbl: «BeretatuBHoe
pa3sMHOXXeHue», « Tumsl 6ecrnoaoro
pPa3MHOKEHU», «PazMHOXKeHUE
XJIAMHAIOMOHAJIBI», «Pa3MHOKEeHNE
ABIJICHBDY, «Pa3MHOXKEHUE THIAPHD)

JeNieHue, OYKOBAHHE, CIIOPYJIISIIN,
BEreTaTUBHOE Pa3MHOXKEHUE,
dbparmeHTaIys, KIOHUPOBAHHUE, TAMETHI,
criepMaTo30u/l (CriepMuil), SUIIEeKIIeTKa,
3UroTa, KOHbIOT ALK

[lepeuncnarb 0COOEHHOCTH OECTIOIOro
¥ TI0JIOBOTO Pa3MHOXKEHUSI OPTaHU3MOB.
XapakTepu3oBaTh CYIIHOCTb U (POPMBI
0€ecI10J10ro pa3sMHOXKEHHSI OPraHU3MOB;
OMoI0rMuecKoe 3HaueHue Oecrnosaoro
Pa3MHOXKEHUS.

Paznuuarts criopy kak
CHEUATN3UPOBAHHYIO KJIETKY,
MpeAHa3HAYEHHYIO 1Jis1 OECIoJIOro
Pa3MHOKEHUS, U CIIOPbI OAKTEpUid.
OOBICHATH NPEUMYIIECTBA MOJIOBOTO
Pa3MHOXKEHUS HaJl OCCIIOIBIM.
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PaCKpBIBaTI) POJIb KIIOHUPOBAHUSA
B CCIICKIIUHU U CCIIBCKOM XO3SHCTBE

10.2 | [TomoBoe 2 [TonoBoe pazmuoxkeHnue. [TomoBeie PackpriBath copepkaHue TEPMUHOB U
Pa3MHOXKEHHUE. KJIETKH, WM TaMeThl. Meiio3. Ctaauu MMOHATUM: Mei03, OMBAJICHTHI,
Meiio3 Mmeno3a. [loBenenune xpomocom KPOCCHHIOBEP, HHTEPKHHE3,
B Meito3e. Kpoccunrosep. HE3aBHUCHUMOE PaCIpe/ICICHUE;
buosornuecknii CMbICII MEN03a U KPOCCUHIOBED.
II0JIOBOTIO Iporecca. Meno3 u ero Paznuuate Ha n300pakeHUsIX (cxemax,
MECTO B JKU3HEHHOM LIMKJIE Ta0JauIax) U MUKpOTIpenapaTax 3peJibie
OpTaHU3MOB. MOJIOBBIC KJIETKH MJICKOMUTAIOIIUX U
JleMoHCTpanun OpraHbl PAa3MHOKEHHUSI BBICIINX
Tabauiel ¥ cxeMbl: «Meno3y, pacTeHUN.
«XpOMOCOMBI» PackpeiBaTh CyniHOCTh M€103a,
XapaKTepU30BaTh €ro OT/IEJIbHbIC
CTaJIUU.

OnpenensaTe MECTO Mei03a

B )KM3HCHHBIX ITUKJIaX Pa3IMYHBIX
OpTaHU3MOB.

OOBACHITH OMOJIOTUYECKUM CMBICIT
KPOCCHUHTOBEpA, OMKCHIBATH €T0
MEXaHU3M.

CpaBHMBATh MEHO3 C MUTO30M;
pasnuyaTh OTIACIBHBIC UX CTATUN

Ha MUKpOIIperapaTax u H300paKeHHUIX
(cxemax, Tabnuiax).

PackpbIBaTh SBOFOIIMOHHOE 3HAUCHUE
MIOJIOBOTO Pa3MHOKECHHSI OPTaHU3MOB
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10.3 | I'ameTorenes. [Tpen3aponpliieBoe pa3BUTHE. PackpriBaTh copepkaHre TEPMUHOB U
OOpa3oBaHue u ['amerorenes y :kuBOTHBIX. [Ios10BBIE ITOHSATHN: TAMETOTI€HE3, CIEPMATOT€HES,
pa3BHUTHE MOJOBBIX xene3bl. O0Opa3oBaHUE U Pa3BUTHE OOr€HE3, CEMEHHUKH, SIMYHUKH,
KJIETOK HOJIOBBIX KJIE€TOK. CriepMaToreHes u CIIEpPMAaTOTrOHUH, CIEPMATOLUTHI,

ooreHe3. CTpoeHHe MOJIOBBIX KIIETOK. CrepMaTH/Ibl, CIEPMATO30U/IbI,
Ormu1010TBOpEHNE U SMOPUOHAIBHOE OOTOHUH, OOLIUTBI, ITOJIIPHBIE TEJIBLA,
pa3BuTHE KUBOTHBIX. CIIOCOOBI AULIEKIETKA, AKPOCOMa.
OIUIOIOTBOPEHUS: HAPYKHOE, [lepeuncnarh cTaguu raMeToreHesa
BHyTpeHHee. [lapTeHorenes. y dKUBOTHBIX.

JleMOHCTpanuu OnuceIBaTh NpoOLECC FTAMETOr€HE3a U
Tabauue! u cxembl: «['ameTorenesy, €ro NEPHUObl, CTPOCHHE MTOJOBBIX
«CTpoeHue SUIEKIETKH U KIJIETOK.

CIIEPMATO30U/1a. Paznuuate ocoOeHHOCTH
Oo6opynoBanme: CBETOBOM MUKPOCKOIT; | CIIEpMATOr€HE3a U OOT€HE3A.
MUKpOIpenaparthl SHIEKIETOK U OnuceIBaTh NPOLECCH OCEMEHEHUS U
CIEPMATO30H/I0B. OIJIOZIOTBOPEHUS], pa3HbIE BAPUAHTHI
JlaGopaTopHuas padora «3yueHue [MapTEHOTEeHE3a

CTPOEHUS MOJIOBBIX KJIETOK HA TOTOBBIX

MUKpOIpenaparax»

10.4 | UnguBugyansHOe WNHuBuayansHOe pa3BUTHE PackpeiBath conepxaHue TEPMUHOB U
pa3BUTHE OpraHu3MoOB (OHTOTEHE3). MOHSATHI: OILIOJOTBOPEHUE, 3UTOTA,
OpraHU3MOB — OMOpPHOJIOTHS — HAyKa O Pa3BUTUHU OJlacTromep, aKpOCOMHas peaKus,
OHTOT€HE3 opraHu3zMoB. Mopgoeenes — 00Ha MPOHYKJIEYC, TAPTEHOT'€HE3,

U3 21a6HBIX NPOOIEM IMOPUOTOSUL.
Konyenyusa mopghozenos u mooenu
mopgoeenesa. Ctaauu >MOpUOTEeHE3a
YKUBOTHBIX (Ha MMPUMEPE JIATYIIIKH ).

aMOpHOTeHE3, ApodieHne, Oractyna,
MOpYJIa, racTpyia, Heupyna,
OpraHOT€HE3, FIKTOJEPMa, ME3OJEPMA,
AHTOJIEpMA, IIeJIOM, HEpBHAsI TPyOKa,
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Hpobnenue. Tumnbl gpoOeHus.
Jlemepmunupoeannoe u
HeOepMUHUPOBAHHOE OpobeHuUe.
bracmyna, mune 6nacmyn.
Ocob6enHoCcTH ApOOICHUS
MJIEKONTUTAOIINX. 3apO/IbIIIEBbIC
JIUCTKHU (TacTpyJisiius). 3aKiaaka
OpraHoOB M TKaHEH U3 3apObIIIEBIX
JUCTKOB. B3anMHoe BiusiHuE YacTen
Pa3BUBAIOIIETOCS 3apOIbIIIa
(aMOpHOHaNIbHAS UHAYKINS ). 3aKiIaiKa
1JIaHa CTPOEHUS YKUBOTHOTO KakK
pe3ynbTaT HepapXHUUeCKuX
B3aMOJENCTBUN IeHOB. Bimsgaue
Ha YMOPUOHATBLHOE PA3BUTHE
pPa3NTUYHBIX (PAKTOPOB OKPYKAIOIIEH
CpeIbl.

JleMmoHCcTpanumn

[Toptper: X. [lInemaH.

Tabuuiibl v cxembl: «OCHOBHBIE CTaIUU
OHTOTCHE3a».

OobopyaoBanme: mojienb «Luki
Pa3BUTHS JIATYIIIKH

X0paa, KulleyHast TpyOka.
Omnpenensatb SMOPUOHAIIBHBIN TEPHO
pPa3BUTHS OPraHU3Ma U ONKCHIBATH
OCHOBHBIE 3aKOHOMEPHOCTHU
ApoOsieHust — 00pa3oBaHue
OJTHOCIIOMHOTO 3apOo/IbIIia — OJI1aCTyIIbI;
3aBHCHUMOCTH X0/1a ApOOICHUS

OT KOJIMYECTBA JKEJITKA B SINLEKIIECTKE;
racTPyJISILIUIO U OPraHOTEHE3.
OOBsICHATH ATanbl JUdPepeHInPOBKH
TKaHel, 00pa30BaHUs OPraHOB U CUCTEM
OpraHoB.

XapakTepu30BaTh PETYIALHIO
HMOPUOHAIILHOTO Pa3BUTHUS;
JIETEPMHUHALINIO U SMOPUOHATBHYIO
WHIYKIUIO; TEHETUYECKUI KOHTPOJIb
pa3BUTHSL.

OO00CHOBBIBATH BPEAHOE BO3JICHCTBUE
TabauHOTO JIbIMa U aJKOTO0JI Ha X0
AMOPUOHATBHOTO U
MOCTAIMOPHUOHAIBHOTO PA3BUTHS
OpraHu3Ma 4YeJloBeKa

10.5

Pocr u pazButue
YKUBOTHBIX

PocT u pa3BuTHE KUBOTHBIX.
[TocTaMOprOHATBHBIN TTEPUO/I.
[Ipsimoe u HenpsAMOoe pa3BUTHE.
PazButne ¢ Mmeramopdo3om

PackppiBath cojepxanne TEPMUHOB U
MOHSTHUI: OHTOTCHE3,
MOCTAIMOPHOHAIBHOE PA3BUTHE,
MeTraMopdo3, TNIMHKA, POCT, CTApPECHUE,
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y 0€CII03BOHOYHBIX M MTO3BOHOYHBIX
JKUBOTHBIX. bHOJIOTMYECKOE 3HAUYCHUE
MPSAMOTO U HEMPSIMOTO Pa3BUTHS, UX
pacnpocTpaHeHHE B Ipupoe. THUIbl
pocTa )KUBOTHBIX. DaKTOPHI pEeTYIALUN
poCTa KMBOTHBIX U yenoBeka. Ctaauu
MOCTAMOPHUOHATBLHOTO PA3BUTHUS Y
JKMBOTHBIX M 4yelioBeka. [lepuoast
OHTOTE€HE3a YyenoBeka. CrapeHue u
CMEPTh KaK OMOJIOTUYECKUE TTPOIIECCHI.
JleMmoHcTpanuu

Ta6nuiel u cxembl: «IIpsmoe u
HEIPSAMOE pa3BUTHEY, «Pa3BuTHe
MaMCKOro XyKa», «Pa3zButue capanumny,
«Pa3BUTHE JIATYLIKI.

IIpakTnueckasi pabora

«BbIsIBIIEHHE TTPU3HAKOB CXOJICTBA
3apOJIbIIIEN TO3BOHOYHBIX KUBOTHBIX)

CMEpPTh.

XapakTepu30oBaTh TOCTIMOPHUOHABHBIN
MEePHOJT PA3BUTHSI OPTaHU3Ma U €T0
OCHOBHBIE (DOPMBI.

XapaxkTepusoBaTh IPsIMOE Pa3BUTHE U
€ro NEPHUO/IbI.

N3narate conepxanue Teopui
CTapeHUs1 OPraHU3MOB.

OOBICHATH OMOJIOTUYECKHUI CMBICT
pa3BUTHS ¢ MeTaMop(ho30M

10.6

PasMHOXeHue u
pa3BUTHE PACTEHUI

Pa3zMmHOXeHHe U pa3BUTHE PACTCHUM.
["amerodur u ciopodut. Meiios

B )KU3HCHHOM LIMKJIC PACTCHUM.
OO6pazoBaHue crop B Mpoliecce Meno3a.
['amerorenes y pacteHun.
OIU10I0TBOPEHUE U PA3BUTHE
PACTUTENIBHBIX OPraHU3MOB. J|BOMHOE
OTUJIOIOTBOPEHUE Y IIBETKOBBIX
pactenuii. OO6pa3oBaHue U Pa3BUTHE

PackpeiBath copepkaHue TEPMUHOB U
MOHSATUH: TameTout, criopodur,
aHTEPUIUHU, apPXETOHUHU, 3aPOCTOK,
MEracriopa, 3apOoJAbIIIEBbIA MEIIOK,
CUHEPTrUbl, aHTUIIO/IbI, MUKPOCIIOPA,
MBUIBIIEBOE 3€PHO, IBOMHOE
OILIOIOTBOPEHUE, POCT, MEPUCTEMA,
KaMOWUii, IEPHOIbI OHTOTEHE3a
LBETKOBBIX PACTEHHUM.
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CEMEHH.
MexaHu3Mbl peryyisiiui OHTOT€HE3A
Yy pacTE€HUM U KUBOTHBIX.
JleMoHCTpanun

[optpert: C. I'. HapamuH.
Ta0auupl ¥ cxeMbl: «JIBOMHOE
OIUIOJJOTBOPEHUE Y IIBETKOBBIX
pactenuit», «CTpoeHne ceMsH
OJIHOJIOJIBHBIX U JIBYJO0JIbHBIX
pacteHuin», « KU3HEeHHBIN LUK
MOPCKOH KanmycTbD», «/KU3HEHHBIN
UK MXa», «KW3HEHHBIN UK
MaroOpOTHUKAY, <« KU3HEHHBIN UK
COCHBI».

JlaGopaTopHasi pabora

«CTpoeHue opraHoB pa3MHOKEHHS
BBICILIMX PACTEHUI»

XapakTepu3oBaTh 0COOCHHOCTHU
0ecrosoro U MoJIOBOTO pa3MHOKEHHUS
[[BETKOBBIX PACTCHHI.

Bbiaensite 0cOOEHHOCTH MPOTEKAHUS
raMeToreHe3a y IBETKOBBIX PACTCHUM.
OnuceiBaTh IpOLECC JBOMHOTO
OIIOZIOTBOPEHUS Y IBETKOBBIX
pacTeHUil U OOBACHSTH €ro
MIPEUMYILECTBA 10 CPABHEHUIO

C OIJIOJIOTBOPEHUEM Y CIIOPOBBIX U
rOJIOCEMEHHBIX

HToro yacos no Teme 8
11 | Tema «I'eHeTHKA — HAYKA 0 HACJIEACTBEHHOCTH U U3MEHYMBOCTH OPraHU3MOB»
11.1 | Ucropus ctanoBnenus | 1 HcTopust CTaHOBIICHUS U PA3BUTHS PackpeiBaTh copepxaHue TEPMUHOB U

Y Pa3BUTUS I€HETUKHU
KAaK HayKH

TeHETHKHU KaK HayKu. PaGoThI

I'. Mengens, I'. ne @pusa, T. Moprana.
Posnb 0Te4eCTBEHHBIX YUEHBIX

B Pa3BUTHUU T€HETUKU. PabOTHI

H.K. Konwsuosa, H.1. BaBuiosna,

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

MMOHSTHUM: TeHETUKA, I'eH.
JleMOHCTpUPOBATH 3HAHUSI UCTOPUU
BO3HUKHOBEHUS T€HCTUKH.
XapakTepu30BaTh OCHOBHBIE 3TAIlbI
Pa3BUTHSI TEHETUKHU KaK HAYKHU
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1O.A. ®umnmuenko, H.B. Tumodeenra-
Pecosckoro.

JleMmoHCcTpanun

[Toptpersl: I'. Menaens,

I'. e ®pus, T. Mopras,

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

A. H. benosepckui,

I'. 1. Kapnieuenko,

1O. A. ®dununyeHko,

H. B. Tumodeen-PecoBckuit

11.2

OCHOBHBIE TTOHATHUS U
CHUMBOJIbI T€HETUKH

OCHOBHBIEC T€HETUYECKUE TIOHITHS U
CHUMBOJIBI. [ 'OMOJIOTHUYHBIE XPOMOCOMBHI,
aJuIeJIbHbIC TE€HBI, aJIbTEPHATUBHBIC
MPU3HAKU, TOMUHAHTHBIA U
pEleCCUBHBIN MPU3HAK, TOMO3UTOTA,
reTEePO3UT0Ta, YNCTAS JIMHUS, THOPUIBI,
reHoTuM, ¢peHoTur. OCHOBHBIE METOIbI
TCHETHUKH: THOPUI0JIOTUUSCKHUH,
IIUTOJIOTUYECKUI, MOJICKYJISIPHO-
TCHETUYECKUH.

JleMmoHCcTpanumn

Tabaunpl: «MeTobl TCHETHKI,
«CXeMbl CKpeILIBaAHUS.
JlaGopaTopHnasi pabora

«JIpo3odrra kak 00BEKT TEHETHICCKHIX
HUCCIIeI0BaHUI

PackpriBaTh conepkaHue TEpMUHOB U
MOHSATUM: HACIIEACTBEHHOCTb,
HACJIEJIOBAaHUE, U3MEHUYUBOCTD,
reHOTHI, (PEHOTHII, TEHOM, JIOKYC,
XPOMOCOMBI, AJJIETIbHBIE TeHbI (AJLIETN),
aJbTEPHATUBHBIC PU3HAKHU,
TOMO3UT0Ta, T€TEPO3UTOTA,
JOMUHAHTHBIA PU3HAK, PELIECCUBHBIN
MIPU3HAK, YUCTasK JIMHUS, THOPHUIBI.
[Tosib30BaThCS TEHETUYECKOU
TEPMHUHOJIOTHEN U CUMBOJIMKOU

JUTS 3aIUCH CXEM CKPEIIMBAHUSA

HToro uacosB o teme
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12 | Tema «3aKOHOMEPHOCTH HACJIEICTBEHHOCTH
12.1 | 3akoHOMEpHOCTH 2 MoHorubpuiHoe CKpelBaHue. PackpriBaTh copep:kaHue TEPMUHOB U
HaCJICJOBAHUS [lepBblii 3ak0H MeHaeIns — 3aKOH MOHSATUN: MOHOTUOPHUIHOE
MIPU3HAKOB. eAMHO00pa3usi THOPHUIOB IEPBOTO CKpEIlMBaHUE, YUCTOTA I'AMET,
MounorubpuaHoe nokoJjeHud. [IpaBuiio TOMUHUpPOBaHUS. | JOMUHHUPOBAHUE, PACIICTIICHUE
CKpEILIUBAHUE Bropou 3akoH MeHienst — 3aK0H NPU3HAKOB.
pacieIuIeHUs PU3HAKOB. OmnuceiBaTh onbITEH I'. MeHaens
[{utonornuyeckne OCHOBBI 10 U3YYEHUIO HACJIEAOBaHUS OJHOMN
MOHOTHOPHUTHOTO CKPEIIUBAHUS. napbl IPU3HAKOB y TOPOXa MOCEBHOTO.
['MnoTe3a YuCTOTHI raMeT. [IpuBOIUTH POPMYITUPOBKH MEPBOTO U
JlemoHcTpanuu BTOpOro 3akoHOB ['. Menpens (3akoHa
Iloprper: I'. Mennens. eAMHO00pa3ust THOPUIOB MEPBOrO
Tabauiiel U cxeMbl: «llepBbiit U BTOPON | TTOKOJICHUS, 3aKOH PaCIISTIIICHUS
3aKOHbI MeHaemns . MPU3HAKOB) U OOBSICHITH UX
Oob6opyaoBanme: MOJICIb IIUTOJIOTUYECKHE OCHOBHI.
JUIsL JEMOHCTPAIMU 3aKOHOB CocTaBisTh CXeMbl MOHOTHOPHUIHOTO
eauHo00pasusi THOPUIOB IEPBOTO CKpEILUBAHUSA U PEIIaTh TEHETHYECKUE
MTOKOJICHHSI M paCIICIIICHUS IPU3HAKOB; | 3aJ]Ja4l HA MOHOTHOPUAHOE
CBETOBOM MUKPOCKOI, MUKpOTIpenapar: | CKpeluBaHue
«JIpozodumay.
IIpakTnueckas padora «3yuenue
PEe3yJabTaTOB MOHOTHOPUIHOTO
CKpEIUBAHUS Y IPO30(DUIIBI»
12.2 | Anammsupyromee 1 AHanM3upyrouee CKpEuMBaHUE. PackpeiBath conepkaHue TEPMUHOB U
CKpELIUBaHUE. ITpoMeXyTOUHBIN XapakKTep TOHSATHUM: AaHAIIU3UPYIOLIIEE
Henonnoe HaciaegoBanus. Pacmienienue CKpEIIMBaHUE, HETIOJIHOE
JIOMUHUPOBAHHE MIPU3HAKOB MPH HETIOJTHOM JTOMUHUPOBAHUE, KOJOMUHUPOBAHHUE.
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JIOMUHHUPOBAHUHU.

JleMmoHCTpanun

TaOauIbl U CXEMBbI: «AHATU3UPYIOIICE
CKpemuBanuey, «Henomnoe

CoCTaBIATh CXEMBI AHAJIU3UPYIOLICTO
CKpCIIUBAHUA U PCIIATh TCHCTHUYCCKHC
3a/1a49M Ha aHAJIM3UPYIOIICC
CKPCIINBAHUC U HCIIOJHOC

JIOMUHUPOBAHUEN» JTOMHUHUPOBAaHHUE
12.3 | IuruopuaHoe Jurubpunnoe ckpemmbanue. Tpetuit | PackpeiBaTh copepkaHne TEPMUHOB U
CKpEIIMBAHUE 3aK0H MeHes — 3aKOH He3aBUCUMOTO | TIOHSTHI: TUTHOPUTHOE CKPEITUBAHUE,
HACJICIOBAHUS TTPU3HAKOB. (EeHOTUNTMYECKUN paJIuKal.
[{uTosornueckne OCHOBBI OnuceiBaTh onbIThI . Menaens mo
JUTUOPUIHOTO CKPEIIUBAHUS. M3YyYECHUIO HACIIEIOBAHUS ABYX Nap
JleMmoHcTpanuu IIPU3HAKOB Y TOPOXa ITIOCEBHOTO.
[Toptper: I'. Mennens. [IpuBOIUTH POPMYITUPOBKY TPETHETO
Tabnuie! u cxeMbl: « TpeTuit 3aKoH 3akoHa I'. Menpens (3akoHa
Mennens». HE3aBUCHUMOTO HACJIEOBAHUS
OobopyaoBanmne: MOJIEIb MIPU3HAKOB) U OOBSICHSITH €T0
JUIS1 IEMOHCTPALIMK 3aKOHA LUTOJIOTUYECKNE OCHOBBI.
HE3aBUCUMOTO HACJIEIOBAHUS [IprumeHaTh MaTEMAaTUUYECKUIN PACUET C
MPU3HAKOB; CBETOBOM MUKPOCKOTT; MOMOIIBI0 (PEHOTUTTUYECKOTO pajrKaa
MuKpornpenapar «J{po3odunay. Y METO/1a IEPEMHOXKEHUS BEPOSITHOCTEN
IIpakTnueckasi pabora BAPUAHTOB PACIICTUICHUS] TPU3HAKOB Y
«3yuenue pe3ysbTaToB MMOTOMKOB 10 (DEHOTUITY ¥ TCHOTHITY.
JTUTHOPUTHOTO CKPEIITUBAHUS CocTaBisTh CXEMbI TUTUOPUIHOTO
y Ip030(UITBI» CKpEILUBAHUA U PElIaTh FTEHETUYECKUE
3a/1a4M Ha JUTHOPUIHOE CKPEIIUBAHUE
12.4 | CueruienHoe CuenyieHHOE Hace0BaHUE MPU3HAKOB. | PackpbiBaTh cojiepKaHue TEPMUHOB U
HacJieJOBaHUE Pa6oter T. Moprana. CrienieHHoe MOHSATHH: CIICIIJICHHOE HACJICIOBAHHUE,
MPU3HAKOB. HACJICIOBAHUE I'€HOB, HAPYILICHUE HAPYLICHUS CLIETUJIEHUS TEHOB,
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XpoMOCOMHast TEOpHst CLECTUICHUS MEXy T€HAMU. KPOCCHUHI'OBEp, PEKOMOUHAIINSI TEHOB,
HaCJICJICTBEHHOCTH XpOMOCOMHas TEOpHUst T€HETUYECKUE KapThl, MOPTaHUA.
HaCJICJICTBEHHOCTH. [IpuBOIUTH POPMYTUPOBKHU 3aKOHOB
JleMoHcTpanuu Moprana (3akoHa CIIETICHHOTO
[Toptper: T. Mopras. Hacjeq0BaHMs I'€HOB U 3aKOHa
Tabnuipel U cxembl: «CIielIeHHOE HapyIICHUs CUETUICHUS] MEXKTY T€HAMMU )
HACJIEIOBAHHUE IPU3HAKOB 1 OOBSACHATH UX IIUTOJIOTHYCCKHUE
y Ip030(UITBDY. OCHOBBI.
O6opynoBanue: MOJIENb [TepeuncisTh OCHOBHBIE TIOJIOKEHUSI
JUTS IEMOHCTPAIUK CUETIIIEHHOTO XPOMOCOMHOU TEOPUHU
HACJICIOBAHUS TPU3HAKOB. HaCJICJICTBEHHOCTH.

Pemarts reneTndeckue 3aJa4u
Ha COCIINICHHOC HAaCJICAOBAaHUEC I'CHOB U
HapymCcHUC COCIINICHWA MCIKAY 'CHAMHU

12.5 | I'eneruka nomna 1 ['eneTuka nosia. XpoMOCOMHBIN PackpeiBatTh cogepxkaHue TEPMUHOB U
MEXaHU3M ONpeeNIeHuUs MoJIa. MOHSTUI: ayTOCOMBI, MTOJIOBbIE
AyTOCOMBI U MOJIOBBIE XPOMOCOMBI. XPOMOCOMBI, TOMOT'aMETHBIN TOJI,
['omoramMeTHbIi U TETEPOTaAMETHBIN reTeporaMeTHBIN OJI.
non. ['eneTnueckas cTpykrypa OOBACHATD XPOMOCOMHBIN MEXaHU3M
NOJIOBBIX XpoMocoM. HaciienoBanue OINpeJeNIeHUs M0J1a y OpraHU3MOB.
IIPU3HAKOB, CLEIJIEHHBIX C ITOJIOM. [IpuBOINUTH TPUMEPHI HACIIEIOBAHUS
JleMOHCTpanuu MPU3HAKOB, CLIETIEHHBIX C IMOJIOM.
Tab6muibl u cxeMbl: «I'eHeTuka mona», | CoCTaBIsATh CXEMBbI CKPEILIMBAHUS U
«Kapuortumn yenoBeka», «Kapuotun peniaTh reHeTUYECKUE 3a/1a4u Ha
npo30d b, «KapuoTum NTUIIBD HACJIEI0BAHNE IPU3HAKOB, CLIETUIEHHBIX

C MOJIOM.
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[TpuBOAUTH IPUMEPHI TCHETHYECKHIX
3aboJieBaHUH U 1e(DEKTOB
Yy OPTaHU3MOB, CBSI3aHHBIX C ITOJIOBBIMHU

XpPOMOCOMaMH
12.6 | I'enotum kak 2 ['eHOTHI KaK LIEJIOCTHASI CUCTEMA. PackpriBaTh copepxaHue TEPMUHOB U
LIEJIOCTHAS CHCTEMA [InefioTponust — MHOKECTBEHHOE ITOHSATHN: MHO>KECTBEHHOE JICHCTBUE
JIeucTBrE TeHAa. MHOXKECTBEHHBIN reHa (rieioTponus),
ajienu3M. BzaumopaencTBue KOMILJIEMEHTAPHOCTb, ITACTA3,
HEAJUICIIbHBIX T'€HOB. [TOJIUMEPHUSL.
KommuiemeHTapHOCTB. DTIucTa3s. Omnpenenstb GOpMbl B3aUMOAECHCTBUS
[Tonmumepusi. AJUIEJIbHBIX U HEAJJICIBbHBIX T€HOB.
['eHeTMUECKUI KOHTPOJIb PA3BUTHS [IpuBOINUTH TPUMEPHI INIEUOTPOITHOTO
paCTEHUM, )KUBOTHBIX U YEJIOBEKA, a JEUCTBUSA TE€HOB.
Takke (PU3HOJIOTMUYECKUX MPOLIECCOB, Pemats reneTnueckue 3agaun
MOBEICHUS M KOTHUTUBHBIX (DYHKIMI. | HA B3AaUMOJCHCTBUE HEAJITICIbHBIX
I'eHeTnUeCcKrE MEXaHU3MBI I'E€HOB

CHUMOHOTICeHE3a, MEXaHU3MBbI
B3aUMOJCHUCTBUA «XO35IMH — [MApA3UT»
U «XO3SIMH — MUKPOOHOM).
['eHeTH4eCKME aCMIEKThl KOHTPOJIA U
W3MEHEHMS HACJICACTBCHHOM
nH(pOpMaIU B TOKOJICHUSX KIJIETOK

Y OPraHU3MOB.

JdemoHcTpanuu

Tabauns! 1 cxeMbl: «MHOKECTBEHHBIN
aJuieIm3M»; «B3anMoieicTBe TEHOBY

Htoro yacos 110 Teme 10
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13 | Tema «3aKOHOMEPHOCTH U3MEHYHUBOCTH
13.1 | U3sMeHYHMBOCTH 1 B3anMopeiicTBre reHoTHIa U CPEIb PackpbiBath copepxanue TEPMUHOB U
pU3HaKOB. Bubl npu popMUpoBaHUU (HEHOTHUTIA. MOHSTUHN: U3MEHUYUBOCTb,
U3MEHUYHUBOCTU N3MeHYHBOCTH MTPU3HAKOB. HEHACJICACTBEHHAS U3MEHUYUBOCTb,
KauecTBeHHbIC U KOTMYECTBEHHbBIE HACJIEICTBEHHAs! U3BMEHUNBOCTb.
npu3Haku. Buabl 13MEHUMBOCTH: CpaBHHBaTh HEHACJICICTBEHHYIO
HEHACJIEICTBEHHAs U HACIIEICTBEHHASl. | M3MEHUYMBOCTE C HACJIEICTBEHHOM.
JleMoOHCTpanuu [IpuBOAUTH IPUMEPHI KAUECTBEHHBIX U
Tab6uuiibl u cxeMbl: «Bub KOJTMYECTBEHHBIX MTPU3HAKOB
U3MEHUYHBOCTH. OpraHU3MOB, MPOSIBJICHUN
Oo6opynoBaHue: KUBbIC U repOapHbIe | y OpraHM3MOB HEHACIIEICTBEHHOMN 1
HK3EMIUISIPbl KOMHATHBIX PAaCTEHUI; HACJICICTBEHHOW N3MEHYMBOCTH
pucyHku (doTtorpadum) >KUBOTHBIX
C pa3IMYHBIMH BUIAMH U3MEHYMBOCTH
13.2 | MoaudukanronHas 2 MonaudukannoHHast U3MEHYHUBOCTb. PackpsiBaTh conepxanne TEPMUHOB U
U3MEHYHUBOCTD Ponb cpenst B popMupoBanuu MOHATUHN: MOIU(PUKALIMOHHAS, UITH

MOAU(UKAIIMOHHON N3MEHUNBOCTH.
Hopma peakuyu npusHaka.
BapuanuonHbii ps1 U BapualiOHHAs
kpuBas (B. Moranucen). CBoiicTBa
MOU(DUKAIIMOHHOW U3MEHUUBOCTH.
JemoHcTpanuu

TabuIbl ¥ CXEMBI:
«MoaudukamoHHasi U3BMEHYUBOCThY.
OO0opynoBanme: XKUBbIe U repOapHbIC
AK3EMILISIPbl KOMHATHBIX PACTEHUH;
pucyHku (potorpadun) KUBOTHBIX

(deHoTunuyeckas, I3MEHYUBOCTb,
BapUaHTa, BApUALMOHHBIN P,
BapUallMOHHAs KpuBas, HOpMa
peakuuy npu3Haka,

MOU(DUKALIAH.

XapakTepu3oBaTh CBOKWCTBA
MOAU(PUKALIMOHHON N3MEHUNBOCTH.
IToka3bIBaTh pOJIb YCIOBUM BHELIHEN
Cpelbl B pa3BUTHH MOAU(PUKAIIIOHHOM
M3MEHYMBOCTH Y OPTaHU3MOB.
CrpouTh BapHallMOHHBIE PSIBI U
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C IpuUMepaMu MOIU(UKAITMOHHON
M3MEHYUBOCTH.

JlaGopaTopHnasi paGora
«HccmenoBanne 3aKOHOMEPHOCTEN
MOAU(PUKAIIMOHHON N3MEHUYNBOCTH.
[TocTpoeHue BapuallMOHHOTO psiJia U
BAPHUALIMOHHOU KPUBOW»

rpaduK KpUBOH HOPMBI PEAKIUH
[IPU3HAKOB Y Pa3JIMYHBIX OPraHU3MOB

13.3 | 'eHOoTHIIMUECKAS I'enoTunuueckas N3MEHYUBOCTb. PackpsIBaTh cojiep;kaHuE TEPMUHOB U
U3MEHUHMBOCTb. CBoiicTBa TCHOTUITMYECKOM TTOHSTHI: KOMOMHAaTHUBHAS
KomOnHaTnBHas WU3MEHYMBOCTU. BUIBI TCHOTUIIMYECKON | M3MEHYMBOCTh, MyTAI[MOHHAS
U3MEHUYMBOCTD W3MEHYMBOCTH: KOMOMHATHUBHAS, M3MEHYHNBOCTh, KOMOMHAITUHY, MYTaIIHH.

MyTaI[MOHHAas. XapakTepu3oBaTh CBOMCTBA
KomOnHaTnBHAsI N3MEHYHUBOCTb. FeHOTUITNYECKON M3MEHUMBOCTH.
Mei103 1 TOI0BOM MPOLIECC — OCHOBA OnuceIBaTh MEMO3 U MOJOBOW MPOIIECC
KOMOHMHATHBHOHN M3MEHYNBOCTH. KaK OCHOBY MPOSIBJICHUSI Y OPTAHU3MOB
Ponp koMOMHATHBHON H3MEHYHNBOCTH KOMOWHATHBHOM M3MEHUYNBOCTH.

B CO3/JaHUH T'eHETHUECKOTO IToka3piBaTh HA KOHKPETHBIX MPUMEPAX
pazHooOpasus B Ipeeiax 0OgHOTO POJIb KOMOMHATUBHON M3MEHYMBOCTH
BHU/JIA. B CO3/JaHUU I'C€HETUUYECKOTO
JleMoHCcTpau pa3zHoOOpasus OPraHu3MOB B IIpeJIesIax
Tabmune! 1 cxeMbl: «KoMOnHaTHUBHASA OJTHOT'O BHJIA.

U3MEHYUBOCTBY, «Menos», CpaBHUBATH T€HOTUITHYECKYIO
«O1I010TBOPEHUE M3MEHYUBOCTh C MOJU(PUKAIIMOHHOM

13.4 | MyranuoHHast MyTanuoHHass U3MEHYUBOCTH. Buibl PackpsiBaTh conepxaHue TEPMUHOB U
U3MEHUYMBOCTb. MYyTali: T€HHBIE, XPOMOCOMHBIE, MOHSATUI: MyTallil, XPOMOCOMHBIE
3aKOHOMEPHOCTH reHoMHbIe. CTIOHTaHHBIE U nepecTpoiiku (abeppanun),
MYTallMOHHOTO WHIYUUPOBAHHBIC MyTAallMU. SI€pHbIEC | MOJUIUIOUINS, aHEYILJIOU NS, MyTaHT,
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npoiiecca.
OIUTCHETHUKA

Y TUTOIIa3MaTUYECKUE MYTallNH.
CoMaTthiecKue 1 oJIOBbIE MyTallUH.
[IpyunHBI BO3BHUKHOBEHHS MYTALUM.
MyTareHsl ¥ UX BIUSHUE

Ha OpraHu3Mbl. 3aKOHOMEPHOCTH
MYTaIMOHHOIO Tpolecca. 3aKOH
TOMOJIOTHYECKHX PSAIOB

B HACJIEICTBEHHON M3MEHYUBOCTH
(H.W. BaBunog). Buesinepnas
M3MEHYMBOCTh U HACJICICTBEHHOCTb.
Inueenemuxa u INUSEHOMUKA,

POJIb SNULeHemuuecKux haxmopos

8 HAC1e008aAHUU U USMEHYUBOCTNU
(eHomunuyeckux npuzHaKos

Y Op2aHU3MO8.

JemoHcTpanuu

IToptpertst: I'. le ®pus, B. Moranuces,
H. 1. Basuios.

Tabnuiibl u cxembl: «['eHeTHUECKHE
3a00J1eBaHMS YeJIOBeKay, « BUIbI
MyTaLUD.

OO6opynoBaHme: )KUBbIE U TepOapHbIC
AK3EMILISIPbl KOMHATHBIX PACTEHUI;
pucyHku (doTtorpadum) >KUBOTHBIX
C pa3JIMYHBIMHU BUJIAMU
W3MEHUYUBOCTH.

MYyTareHsl.
[IpuBOINTH MPUMEPHI MyTaLlH,
BCTPEUAIOIINXCS Y Pa3HBIX OPraHU3MOB.
Knaccudummposats mytanuu

10 pa3HbIM OCHOBAHUSM.

Paznuuatek Ha n300pakeHUsX (cxemax,
Ta0auIax) TeHHbIC MyTallUH,
XPOMOCOMHBIE MTEPECTPONKH Pa3HBIX
BUJIOB: JICJICIINH, TYTUTUKAIUH,
TPAHCIIOKALINU, THBEPCHUU;, TCHOMHbIE
MyTAallWH.

CpaBHUBaTh MEX]1y COOON MyTaIluu
Pa3HBIX BUOB.

XapakTepu3oBaTb CBOMCTBA
MYTallMOHHOW M3MEHYHUBOCTH.
HasbiBaTe npuunHbl MyTaLUid,
BBISIBJISITh UCTOYHUKH (PAKTOPOB-
MYTareHOB B OKPYXaroUIEn cpeie
(KOCBEHHO).

[TpuBoauTH POPMYIUPOBKY 3aKOHA
TOMOJIOTUYECKUX PSAIOB U
HACJIEICTBEHHON N3MEHUYUBOCTH

H. 1. BaBunoBa u 000CHOBBIBATh €T0
3Ha4YEHUE ISl IPAKTUKHU CEITbCKOTO
X031CTBa
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IIpakTuyeckasi padora
«MyTtanuu y 1po30¢uiisl (Ha TOTOBBIX

MHUKpOTpenaparax)»
HToro yacoB o reme 6
14 | Tema «I'eHeTHKA YeT0BEKA»

14.1 | I'enernka uenoBeKa. 3 Kapuotun uyenoBeka. MexayHapoaHas | PackpsiBaTh cojepikaHue TEPMUHOB U
MeTonpl IporpaMma McCCie0BaHus reHOMa MOHSATHUM: CEKBEHUPOBAHUE, KapTa
MEIUIITHCKON yesjoBeka. MeToIbl U3y4eHUsI TCHETUKHU | XPOMOCOMBI, MPOOaH/I, HACJICICTBEHHBIE
FeHETUKU YyeJIOBEKA: F'€HEeaIOTHYECKUH, 0osie3HU (MOHOTECHHBIE, ITOJIUTEHHBIE,

OJIM3HEIOBBIN, IINTONCHETHYCCKHI,
MOMYJISLIMOHHO-CTATUCTUYECKUM,
MOJICKYJISIPHO-T€HETUUECKUM.
CoBpeMeHHOE OTpe/IeICHUE TEHOTHUIIA:
MOJTHOTEHOMHOE CEKBEHUPOBAHUE,
T€HOTUITMPOBAHUE, B TOM UHCIIE

¢ nomomipto I1I[P-ananu3a.
HacnencrBennnie 3a00JIeBaHUS
yesoBeKa. [ eHHbIe 1 XpOMOCOMHBIC
0ose3HH yesioBeka. bone3snun

C HACJIEACTBEHHOM
MPEAPACIOIOKEHHOCThIO. 3HAUCHUE
MEIUIIMHCKON IT'€HETUKH

B MIPEIOTBPAIIICHUU U JICYCHUHN
IFeHETUYECKUX 3a00J1eBaHUI YEI0BEKA.
Mennko-reHeTHUECKOe
KOHCYJbTUpOBaHUE. CTBOJIOBBIE
KieTKHU. [loHATHE «TeHeTHYECKOTO

Te€HHbIE, XPOMOCOMHBIE), MEUKO-
Ir€HETUYECKOE KOHCYJIbTUPOBAHME,
J0OPO/I0BAsl TUAarHOCTHKA, aMHUOLICHTES.
[lepeuncniarb 0COOEHHOCTH U3YUECHUS
TE€HETUKHU YEJIOBEKA U METO/IBI
METUIUHCKON T€HETHKHU.
XapakTepu3oBaTh METOJIbI U3yUEHHUS
TE€HETUKH YeJI0OBEKa (TeHEAIOTMYECKUIA,
OM3HEIOBBIN, IIUTOTCHETHYCCKUM,
MOJIEKYJISIPHO-T€HETUUECKHH,
HOMYJISILIMOHHO-CTaTUCTUUECKUI ).
OnwuceIBaTh 1ENH, 3a0a491 U
JOCTHKEHUS MEKTyHAPOAHOU
nporpammsl «I'€HOM 4eI0BeKay.
Paznnuatek Ha n300pakeHusX (cxemax,
TabnuIax) KapThl XPOMOCOM
(remeTdeckue, pU3HIECKUE,
CUKBEHCOBBIC).
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rpy3a». DTUYECKHE aCIIEKThI
UCCJIeIOBaHMM B 00s1acTU
peIaKTUPOBAHUSI TEHOMA U CTBOJIOBBIX
KJIETOK.

['enetnueckue (PaKTOpPbI MOBHIIEHHON
YYBCTBUTEIBHOCTH YEJIOBEKA

K (pU3MUEeCKOMY U XUMHUYECKOMY
3arpsI3HEHUIO OKPYXKAIOLEH CPEIbI.
['eneTnueckas npeapacrnoioKeHHOCTh
YesI0BeKa K NaTOJIOTHSIM.
JlemoHcTpanuu

Tabauue! u cxeMmel: «Kapuotun
qenoBeKay, «MeTobl U3yueHus
IeHETUKU YeNloBeKay, «['enernueckue
3a00J1eBaHUS YEIIOBEKAY.
IIpakTnueckasi pabora
«CocraBieHHe U aHAJIU3 POAOCIOBHOIN

OnuceIBaTh METO/IbI COBPEMEHHOTO
ONPEAEICHUS T€HOTUIIA OPTaHU3MA.!
MOJJHOTEHOMHOE CEKBEHUPOBAHUE,
T€HOTUITMPOBAHUE, B TOM UUCIIC

¢ nomouipto I11[P-ananu3a.
XapakTepu30BaTh HACJIEACTBEHHbIC
3a00J1€BaHMs YeJIOBEKA U 3a00JIEBaHUSA
C HACJICJICTBEHHOM
MPEIPACTIOIOKEHHOCTHIO.
CpaBHMBATh F'€HHBIE, XPOMOCOMHBIEC
00JIe3HH YeJIoBeKa 1 00JIC3HU

C HACJIEICTBCHHON
MPEIPACIIOT0KEHHOCTHIO.
VYcranaBiuBaTh B3aUMOCBSI3b MEXKTY
HAacJIEACTBEHHBIMHU 32001€BaHUSIMHA

YeJI0BEKA U UX TEHETUUYECKOM OCHOBOIA.

OO0OCHOBBIBATH 3HAYECHUE MEIUKO-
F€HETUYECKOT0 KOHCYJIbTUPOBAHUS
B IPEIOTBPALLICHUN U JICYCHUU
HAacCJIeICTBEHHBIX 3a001€BaHNI
YyeJlIoBeKa

Nroro yacos o teme 3
15 | Tema «Cenexkuusi OpraHu3MoB»
15.1 | OcHOBHBIE NOHATHUSA 1 JloMecTuKanus u ceneKuus. PackpsiBaTh cozepkaHue OCHOBHBIX

CCIICKIINN

3apokAeHUE CENCKIINU 1
JOMECTHUKAIIUN. YUeHHE
H.M. BaBunosa o LlenTpax

MOHSITHH: CEJCKIUS, JOMECTUKALIMSI,
MIPUMUTHUBHAS CEJIEKIHS,
KOMOHWHATUBHAS CEJICKIIHS, COPT,
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MPOUCXOXKIEHUS U MHOTOOOpa3us
KYJIbTYPHBIX pacTeHHui. Poib cenekunn
B CO3/IaHUU COPTOB PACTEHUI U TIOPOL
XKUBOTHBIX. COPT, MOPOJA, IITAMM.
3aKOH rOMOJIOTHYECKUX PSAAOB

B HACJIEICTBEHHON U3MEHYNBOCTHU
H.U. BaBusosa, ero 3HaucHue

JUISL CETIEKITMOHHOM paOOoTHI.
JleMoHCTpanumn

[Toptpersl: H. 1. BaBuiios,

N. B. Muuypum, I'. /1. Kapneuenxo,
I1. IT. JIykssinenko, b. JI. Actaypos.
Tab6uuibl u cxembl: «LleHTpbI
MPOUCXOXKJICHUSI © MHOTO00pa3ust
KYJbTYPHBIX paCTEHUIN», «3aKOH
TOMOJIOTUYECKHX PSJIOB

B HACJIEJICTBEHHON U3MEHUYUBOCTI.
JlaGopaTopHasi pabora
«M3y4yenne copToB KyJIbTYPHBIX
PACTEeHHI U MOPOA TOMAITHUX
YKUBOTHBIX)»

1nopoja, ImrTaMm.
[lepeuncnsaTb OCHOBHBIE TaIlbl
Pa3BUTHS CEJICKIIMM KaK Ipolecca v
HayKH.

XapaxkTepu30BaTh COJIECPKAHUE YUCHUS
H. W. BasuiioBa o Ilenrpax
MIPOUCXOXKICHUSI U MHOT000pa3usl
KYJbTYPHBIX PACTCHUH.

ITokaswiBaTh LIeHTPHI IPOUCXOKICHUS U
MHOT000pa3us KyJIbTYPHBIX PACTEHUH U
[leHTpbl JOMECTUKAIIUU JOMAITHUX
YKUBOTHBIX Ha KapTe MUPA, CBSA3bIBAThH
UX MECTOIIOJIOKEHUE C 0YaraMu
BO3HUKHOBEHUSI APEBHEUIITNX
[IABIJIA3AIAH.

CpaBHUBATh COPT, NOPOAY, IIITAMM

C BUJIaMU-POJUYAMM.

OO0o0CHOBBIBAThH 3HAUCHME 3aKOHA
TOMOJIOTMYECKUX PSJIOB B
HACJICACTBCHHON N3MEHUNBOCTHU

H. Y. BaBuioBa a1 ceJIeKIIMOHHOU
paboTHI.

OnuchIBaTh MEPCIEKTUBBI
JIOMECTHUKAIIUH U CO3JIaHHE HOBBIX
COPTOB KYJBTYPHBIX PACTEHUMN, TTOPO/T
JIOMAIITHUX JKUBOTHBIX M IITAMMOB
MUKPOOPraHU3MOB
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15.2

MeTtoasl
CEJICKIIMOHHOU
pabotel. CoxpaHeHue,
M3y4YEeHUE U
HCIIOJIBb30BaHHE
TeHETHYECKUX

pecypcoB

MeTo/b1 CeNeKIIMOHHON PaOOTHI.

M cKkyccTBEHHBIM 0TOOP: MAaCCOBBIN U
WHJIUBUIYaJIbHBIN. DTaIbl
KOMOMHAITMOHHOM CEJICKITHH.
HcnbiTanne npon3BoauTENEH

110 TOTOMCTBY. OTOOp 110 TEHOTHUITY

C TIOMOIIIBIO OIICHKU (P€HOTHUTIA
ITIOTOMCTBA M OTOOP 10 TEHOTHUITY

¢ nomonipio aHanuza JJHK.
HcKyCcCTBEHHBIN MyTareHe3 Kak MeTO/
CEJICKIIMOHHOM paboTHhI.
PagnaniioHHbBIN 1 XUMHYECKUHN
MyTareHe3 Kak ICTOYHUK MYTalui

y KYyJbTYPHBIX (POPM OpraHU3MOB.
Hcnonp3oBaHrEe TEHOMHOTO
pPEIaKTUPOBAHUA U METOJIOB
pexomOuHanTHBIX JJHK ns monmyuenus
HCXOJIHOTO MaTepuasa JJjis CEJICKIHH.
[Tosryuenue nmoJumiIon0B.
BuaytpuBugoBas ruopuan3aims.
ban3kopoaCTBEHHOE CKPENIUBAHUE,
unu uHOpuauHr. HepoacteenHoe
CKpeNIMBaHue, WA ayTOPUIUHT.
I'eTepo3uc u ero npuYUHSL.
Hcnonp3oBaHue rerepo3uca

B ceniekuuu. OTnanéHHas
rubpuauzanus. [Ipeogonenue

PackpriBatTh copepxaHue TEPMUHOB U
MOHSATHUM: UCKYCCTBEHHBIN 0TOOD,
MIPOU3BOJIUTEIIN, SKCTEPHED,
OJIM3KOPOJCTBEHHOE CKPEIIMBAHUE, WU
WHOPUJIUHT, HEPOJICTBEHHOE
CKpelIMBaHue, WA ayTOPUANHT, YUCTAasI
JMHMUSL, TeTepo3uc (THOpUAHAS cUja),
T€HOMHOE PEIaKTUPOBAaHHUE,
HCKYCCTBEHHBIN MyTareHes, (hakTopsel-
MyTAareHsl, MOJUIIIOU b, OTAAIEHHAS
ruOpuan3alnsl, CCKBEHUPOBAHUE.
XapakTepu3oBaTb OCHOBHBIE METO IbI
CEJICKLIMN PACTEHUM U JKUBOTHBIX:
HCKYCCTBEHHBI OTOOD U
rUOpUIN3aLIUIO.

CpaBHUBATh MacCOBBII UCKYCCTBEHHBIM
0TOOp C MHIUBUAYATbHBIM, IOKA3bIBATh
UX 3HAYEHUE JUIS CEIEKLINN
KYJIbTYPHBIX PACTEHUH U JOMAIIHUX
KUBOTHBIX.

[IpuBOANTH KOHKPETHBIE TPUMEPHI
OTJAIIEHHON rTMOpUAM3AIIY B CEJICKIIHH.
OnuceiBats onwIT I'. [[. Kapneuenko

10 TPEOJIOJICHUIO OCCILTIOAMS
MEKXBHUIOBBIX THOPHUIOB.

Paznuuatek Ha n300pakeHus X (cxemax,
TabJIMIAX) Y OTAEIbHBIX
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OecII0/1ust MEXXBUIOBBIX THOPHUIOB.
JloCTHXKEHUS CEEKIUN PACTCHUN U
KUBOTHBIX. «3€1E€Has peGoOYUsL).
CoxpaHeHre U U3y4eHNE TeHETUYECKUX
PECYPCOB KYJIbTYPHBIX PACTCHUHN U UX
JAKUAX POAUYEHN JJISl CO3AaHUSI HOBBIX
COpPTOB U TUOPHUIOB
CEIIbCKOXO3SIMCTBEHHBIX KYJIBTYP.
U3zyuenue, coxpanenue u ynpasnenue
2EHEeMUYEeCKUMU pecypcamu
CeNbCKOXO3AUCBEHHBIX U
NPOMBLCIOBLIX HCUBOMHBIX 8 YEJISX
VAVYULEHUSL CYUWeCNBYIOUUX U CO30AHUS
HOBbIX NOPOO, TUHUL U KPOCCOB, 8 MOM
yucie ¢ NpuMeHeHuem Co8peMeHHbIX
Memo008 HaAYHUHbIX UCCAe008AHUIL,
nepeoosulx uoell U nepCcneKmusHbIX
MexXHOJI02UU.

JemoHcTpanuu

Iloprperst: H. 1. BaBuiios,

N. B. Muuypun, I'. /1. Kaprieuenko,
H. bopnoyr, . K. benses.

Ta0auiel ¥ cxeMbl: « MeTo bl
cenekuumy, «OTmanéHnas
rubpuanzanusy, «Myrtarenesy.
JlaGopaTopHnasi padora

«3yyeHne METO0B CENEKIIUU

MPEJICTABUTENIEN KOHKPETHOTO COpTa U
MOPOAbI XO35IMCTBEHHO IICHHBIC
MIPU3HAKHU, HEOOXOIUMBIC YETIOBEKY.
XapakTepu30BaTh POJIb CEIEKIIUU

B 00eCTeueHUH PO JOBOTILCTBEHHOM
0e30IMacHOCTH YEJIOBEUECCTBA.
[IpuBOANTHE KOHKPETHBIE TPUMEPHI
JOCTHKEHUH CEJIEKIIUH KYJIbTYPHBIX
PACTEHUH U TOMAIIHUX KUBOTHBIX

B Poccun
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pacTeHu»

IIpakTnyeckas padora
«IIpuBHUBKa pacTCHUIN.
JIKckypceust « OCHOBHBIE METO/IBI U
JIOCTUKEHUSI CEJIEKLIIUNA PACTCHHI U
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO
CTaHIIUIO, TUIEMEHHYIO epmy,
COPTOUCIIBITATENIbHBIN YYaCTOK,

B TEIJINYHOE XO351CTBO,

B JIaA0OPATOPUIO arPOYHUBEPCUTETA UIIH
HAyYHOTO LIEHTPA)»

HToro gyacosB 1o Teme 4
16 | Tema «BbHOTEXHOJIOTHA H CHHTEeTHYECKAsI OMOJIOT HsD»
16.1 | bruorexHomorus Kax 1 OOBEKTBI, UCTIOTB3YEMbIC PackpbiBaTh copiepKaHle TEPMUHOB U
HayKa U OTpacib B OMOTEXHOJIOTHH, — KJIETOYHBIC U MOHATUH: OMOTEXHOIOT U,
MPOM3BOJICTBA TKaHEBbIC KYJIbTYPHI, TpaauIlMOHHAsE OMOTEXHOJIOTHS,

MHUKPOOPTraHU3MBbI, UX XapaKTEPUCTHKA.
TpaaumonHast OMOTEXHOJIOTHS:
xJieboreueHue, MoayIcHre
KUCJIOMOJIOYHBIX MTPOJTYKTOB,
BUHOZEIE. MUKPOOHOIOTHYECKUN
cunTe3. OOBEKTHI
MUKPOOUOJIOTUUECKUX TEXHOJOTHIA.
[TpousBoACTBO O€NKa, AMUHOKHUCIIOT U
BUTaMHUHOB.

JlemoHcTpanuu

Tabnuitel u cxeMbl: «Vcroap30Banne

MHUKPOOHOJOTUUECKUI CUHTE3,
MHUKPOOHOJIOTHIECKAsT TEXHOJIOTHSI.
[lepeuncnarh HanpaBIeHUS
OMOTEXHOJIOTHUH; 1IeJIU U 33]1a4H,
CTOSIIIIHAE TIepe] OMOTEXHOJIOTHEH.
XapakTepu3oBaTh OOBEKTHI,
HCIIOJIb3yeMbl€ B OMOTEXHOJIOTUH, —
KJIETOYHBIC U TKAaHEBBIC KYJIbTYPHI,
MHUKPOOPTaHU3MBI.

OnuceIBaTh OCHOBHBIE METOIbI
TPaTUIIMOHHON OMOTEXHOJOTHH H
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MHUKPOOPTaHU3MOB B IPOMBITIUICHHOM
MIPOU3BOJICTBEY.

JlaGopaTopHnasi paGora

«M3yueHne o0bEKTOB
OMOTEXHOJOTUM.

IIpakTuyeckasi padora
«ITomyueHnre MOJIOYHOKHCITBIX
MPOTYKTOBY.

Ikckypeus «buorexnonorus —
BaKHEHUIIIAS MPOU3BOIUTEIbHAS CHIIA
COBPEMEHHOCTH

(Ha OMOTEXHOJIOTHYECKOE
MIPOU3BOJICTBO)»

TOCTHKEHUST MUKPOOHOJIOTHIECKOM
TEXHOIOTHH.

OO0OOCHOBBIBATEL 3HAUECHUE
OHMOTEXHOJIOTUH

IUUIS CEIILCKOXO3SHCTBEHHOTO
MPOU3BOICTBA

16.2

OcHOBHBIC
HanpaBJICHUS
CUHTECTUYECKOU
OMOJIOTHH

Co3pnanue TeXHOJIOTUI U
MHCTPYMEHTOB 1I€JI€HAIPABICHHOTO
W3MEHEHUS U KOHCTPYUPOBAHUS
T€HOMOB C LEJBIO TOJIYYEHUS
OpPTraHU3MOB U UX KOMIIOHEHTOB,
COJZIeprKallliX HE BCTPEYAIOIINECs

B IIPUPOJI€ OMOCUHTETUYECKHUE Ty TH.
Knerounas naxxenepus. Metonasl
KYJIbTYPBI KJIETOK U TKAHEN PaCTCHUH U
*KuBOTHBIX. KpnobOanku. Comarnueckas
rUOpUAN3ALINS U COMATUUECKUI
sMOpuorenes. Mcmoap3oBanue
rarjonJIOB B CEJIEKIIUUA PACTCHUIA.
Tlonyuenue MOHOKIOHALHBIX AHMUMEL.

PackppiBath copepxanne TEPMUHOB U
TIOHSATHI: KJIETOYHAST HHKCHEPUSI,
KJICTOYHAsI TEXHOJIOTHSI, METOI
KyJbTYPBI KIIETOK M TKaHEH,
TOTUTIOTEHTHOCTD, TUTFOPUTIOTEHTHOCTD,
CTBOJIOBBIC KJIETKH, MUKPOKJIOHAJILHOE
Pa3MHOXXEHUE PACTCHHM, COMaTHYECKasI
TUOPHIN3ALINS, TaIIOU b, THOPUIOMBI,
MOHOKJIOHAJBHBIE U MMOJIMKJIOHATBHBIE
aHTHUTEA, METOJT TPAHCIUIAHTAIIUH SACD,
KJIOHUPOBaHHUE.

XapakTepu3oBaTh OCHOBHBIC
HaIpaBJICHUS CHHTETHYCCKOU
OMOJIOTHH.
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Hcnonvzoeanue MOHOKIOHAIbHBIX U
NOJUKNOHATbHBIX AHMUMeI

6 meouyune. VICKyCCTBEHHOE
OIUIOAOTBOpEHHE. PeKOHCTpyKIIMS
AWLEKIIETOK U KJIOHUPOBaHUE
JKABOTHBIX. METOI TpaHCIIIIaHTallUH
A5ep KIEToK. Texnonocuu
0300pO06IeHUS, KYIbMUBUPOBAHUS U
MUKPOKJIOHATILHO20 PA3MHOINCEHUS
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.
JleMoHCTpanumn

Tabauiiel u cxembl: «Kiaetounas
WHKCHEPHS

OnuceIBaTh Ha KOHKPETHBIX TPUMEpPAX
METO/bI KJIETOYHOU UHIKCHEPUHU.
[IpuBOINUTH pPUMEPBI UCTIOJIB30BAHMS
MOHOKJIOHAJIBHBIX U MOJIMKJIOHAIBHBIX
AHTUTEI B MEIULIVHE.

OueHuBaTh 3HAYCHUE CUHTETHYECKOU
OMOJIOTMH ISl CEJIBCKOTO XO341CTBA U
MEIULIVHBI

16.3

XpoMocoMHas 1
re€HHas UHKEHEpUs

XpoMOCOMHasl U T€HHAsI MHKEHEPUSI.
N cKyCcCTBEHHBIN CUHTE3 T€HA U
KOHCTPYHUPOBAHUE PEKOMOWHAHTHBIX
JHK. Cozoanue mpanceennwix
opaanuzmo8. J1ocTixKeHus u
MIEPCIIEKTUBBI XPOMOCOMHOM ¥ T€HHOU
WHXEHEpUH. DKOJIOTUUECKUE U
ATUYECKHUE POOIEMbl TEHHOU
WHXXEHEPUH.

JlemoHcTpanuu

Tab6muibl u cxembl: «['eHHAs
WHKEHEPUS»

PackpbIBaTh conepxaHue TEPMUHOB U
MOHATUI: TEHHAs! UHXKEHEPHSI,
PECTPUKIIMOHHBIE SHAOHYKJIEA3bI
(pecTpuKTa3bl), JIUIIKUE KOHIIBI,
MJ1a3MHU/JIbI, PECTPUKIIHS, TUTUPOBAHUE,
TpaHchopmarus, CKpUHUHT,
TpaHCTEHHbIE (T€HETUYECKU
MOAU(PUIMPOBAHHBIE) OPTaHU3MBI.
OnuceIBaTh METO/IbI PENPOLYKTUBHOTO
Y TEPANEBTUYECKOr0 KIOHUPOBAHUS,
KJIETOYHBIE TEXHOJIOTUU U CITIOCOOBI
T€HETUYECKOU UHKEHEPUU.
XapakTepu3oBaTh JOCTUKEHUS TEHHOU
WHKEHEPHH.
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OneHuBaTh IKOJIOTUYECKHE U
THYECKHE TTPOOJIEMbI KIIOHUPOBAHUS U
CO3aHMs TPAHCTEHHBIX OPraHNU3MOB,
IIEPCIIEKTUBBI PA3BUTHUS XPOMOCOMHOU
Y TEHHON MHXECHEPUH

16.4

MeauuuHcKkue
OMOTEXHOJIOTUN

Menumuackrue OMOTEXHOJIOTUH.
Ilocmeenomnas yugposas
meouyuna. IL[P-ouacnocmuxa.
Memabonomuwiii ananus,
2eHOYEHMPUYECKUL AHAIU3
npomeoma uenosexa OJisl OYeHKU
COCMOsIHUSL €20 300POBbL.
Hcnonvzosanue cmeoioswix Kiemox.
Tapeemnas mepanus paka.
3D-6uounsicenepus ons pazpabomxu
@dyHOAMEeHMAIbHBIX OCHOB
MeOUYUHCKUX MEXHOI02ULL, CO30AHUS.
KOMNJIEKCHbIX MKAHel couemanuem
MEeXHON02ULl MPEXMEPHO20
ouonpunmunea u cxkaggonrounea
07151 peuteHus 3a0a4
NePCOHANUIUPOBAHHOU MEOUYUHDL.
Co3z0anue 6eKMOPHbIX BAKYUH C YEIbIO
obecneyeruss KOMOUHUPOBAHHOTU
sawumsl om 6030youmeneti OPBU,
VCMAaHOBIeHUe MOAEKYISAPHBIX
MEXaHU3Mo8 YHKYUOHUPOBAHUS

PackpsiBaTh conepxanne TEPMUHOB U
MOHATHUIN: MEIULIMHCKAS
OMOTEXHOJIOTHSI, METa00JIOMHBIN
aHaJIN3, TEHOLICHTPUYECKUI aHaJIU3,
MEPCOHATU3UPOBAHHAS MEIUIINHA,
pereHepaTuBHasi MEAUIIMHA.
XapakTepu3oBaTh METOIbI
MEeTa00JIOMHOTO U T€HOIEHTPUUECKOTO
aHaJIM3a; UCIOJIb30BAHUE CTBOJIOBBIX
kieTok; III{P-nnarnocTuky; rapretnyro
TEpaInio paka
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PHK-cooepaicawux supycos,
8bI3b18AIOUUX 0COOO ONACHbLE
3a00/1e8aHUsL YeTI08EKA U HCUBOMHBIX

Hroro vacoB 1o Teme 4
PesepBHOE Bpems 1
OBIIEE KOJIMYECTBO 102

YACOB I10 ITPOI'PAMME
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11 KJIACC
HaumenoBaunue
No KommuectBo OCHOBHEIE BUIBI I€ITEIILHOCTHA
paszeiioB U TEM [IporpammHoOe cosiepkaHue
n/m 4acoB oOyJaromuxcs

y4eOHOTro IpeamMeTa

Tema «3apo:kaeHue ¥ pa3BUTHE IBOJIOIUOHHBIX MPeEACTABJIEHUI B OMOJIOTHH»

OBOJIIOIIMOHHAS
teopus Y. lapsuna

1

OBommonronHas teopus Y. JlapBuna.
[Ipennockuiku BOSHUKHOBEHUS
napBuHu3Ma. JKU3Hb U HAy4YHAast
nearenbHocTh Y. JlapBuHa.
JemoHCcTpauumn

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

K. Krone, Y. lapBuH.

Tabnuib! u cxembl: «CucTema KUBOU
npupoas (1o K. JIunuero)y,
«JlecTHUIIA KUBBIX CYIIECTB

(mo Jlamapky)», «MexaHu3zm
dbopMupoOBaHUS IPUCTIOCOOTICHUM

y PacTeHUM U KUBOTHBIX

(mo Jlamapky)», «Kapra-cxema
MapuipyTa nyremectsus Y. J{apsunay,
«Haxonxu Y. [JapBuna

PackpbIBaTh copepkaHue TEPMUHOB U
MOHATHUM: KpEeallMOHU3M, BU/I,
CUCTEMaTHKa, OMHapHass HOMEHKJIATypa,
UCKYCCTBEHHAs CCTEMa
KJ1accu(puKaluy OpraHu3MoB,
HUCTOPUYECKHUI METOJ, TapBUHU3M.
XapaxkTepu3oBaTh B3TJIAIbI
Apucrorens, Omnenokna, Jlykpeuus
Kapa, /Ix. Pes Ha pazBurue :kuBoi
MPUPOJIBI.

OuenuBath Bknaa K. JIunnes

B Pa3BUTHE OMOJIOTHUHU.

CpaBHUBATH B3TJISA/IbI HA BUJ U
spomonmto K. JInnnes, XK. b. Jlamapka
u Y. JlapBuHa.

Kputnueckn oueHuBarb
KPEAILMOHUCTCKUE B3TJIS/IbI HA )KUBYIO
IPUPOAY.

[lepeuncnarh KyJabTypHO-UCTOPUUYECKUE
Y €CTECTBEHHO-HAYYHbIE IPEANIOCHUIKH
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MOSIBJICHUS 3BOJIIOIIMOHHOMN TE€OpUHU

Y. lapBuHa.

OnuceIBaTh poJib UCTOPUUYECKOTO
METOo/A.

N3naraTh CyHnIHOCTH YBOJIIOIMOHHON
teopuu Y. /lapBuna.

HaswiBath ocHOBHBIE (hakThl OHOTpaduu
Y. JlapBuHa 1 3Tambl CO3JAHUAS] UM
ABOJIFOLIMOHHOU TEOPUU

1.2

JIBHMOKyIIHE CHJIBI
9BOJIIOLIUN BHUJIOB
o Y. /lapBuny

JIBUKYIIIME CUITBI DBOJIIOIIMH BUIOB
no Y. JlapBuHy (BbICOKas
UHTEHCUBHOCTDH Pa3MHOKECHUS
OpraHU3MOB, HACJIEACTBEHHAS
M3MEHYUBOCTh, OOpKOa

3a CYILIECTBOBAHUE, €CTECTBEHHBIN U
MCKYCCTBEHHBI OTOOD).
JdemoHcTpanuun

[Toptper: Y. JlapBuH.

Tabnuiibl u cxembl: «Dopmbl OOPHOBI
3a cyuiecTBoBanuey, «llopoabl
roiry0ein», «MHoroobpaszue
KyJbTYPHBIX ()OPM KamyCThI»,
«ITopompl TOMaNTHUX KUBOTHBIX Y,
«Cxema 00pa3oBaHUsI HOBBIX BUIOB
(mo Y. JlapBuny)», «Cxema
COOTHOIICHHUS IBYKYIITUX CHJT
HBOJTIOIIAI

PackpbiBaTh cojJiepKaHUE TEPMUHOB U
MOHSATUM: HACIIEACTBEHHOCTb,
HM3MEHYHBOCTh, HCKYCCTBEHHBIN 0TOOD,
O0opb0a 3a CylecTBOBaHHUE,
€CTECTBEHHBIN 0TOOP.

N3naraTh CylHOCTh yUEHUS

Y. JlapBuHa 00 UCKYCCTBEHHOM OTOODE.
XapakTepu30BaTh JBUKYIIUE CUIIbI
ABOJIFOIIUM BUJIOB 1O [[apBuny.
ITpuMeHSITh 3HaHUS O ABMXKYIIMX CHIIaX
ABOJIIOIIUM BUJIOB 1O J[apBUHY

TU1s1 OOBSICHEHUSI MHOTOOOpa3usl BUJIOB,
MOPO/JT IOMAIITHUX )KUBOTHBIX U COPTOB
KYJbTYPHBIX PACTEHUM
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1.3 | ®opmupoBanue 1 OdopmiieHre cuHTETUYECKOM Teopur | PackpbIBaTh cojiepkaHie TEPMUHOB U
CUHTETUYECKOMN sposronnu (CTD). HeittpanbHas MIOHSATHUM: TaApBUHU3M, MYyTalluH,
TEOPHUH IBOJIOLINHU Teopus 3Boaounnd. CoBpeMeHHas! MYTallMOHHBIN MPOLECC.

ABOJIIOIIMOHHAS OMOJIOTHSI. OOBIICHATH NPUUMHBI KpU3HUCA
3Ha4YeHUE 3BOIIOIMOHHON TEOPUH JapBUHU3MA.
B ()OPMHUPOBAaHUU €CTECTBEHHO- O60CHOBBIBAaTh 3aKOHOMEPHOCTh
Hay4YHOW KapTUHBI MHUpA. TpaHcopMaIu JapBUHHA3MA
JleMoHcTpanun B CUHTETUYECKYIO TEOPHUIO 3BOIIOLUN
[Moptpersl: C. C. UeTBEpUKOB, (CTD).
N. W. llImaneraysex, Jlx. Xosmnei, Wsnarats ocHoBHEIE nonoxenus CTD.
. K. benses. OuenuBath Bkian I'. Jle @pusa,
Tabmunp! v cxembl: «OCHOBHBIC C. C. YeTBepukosa,
IIOJIOYKEHHS] CHHTETUYECKOU TEOPUH N. U. lImansraysena, /1. K. bemnsiesa
3BOJIFOLIUNY B (hopmupoBanue CTD.
OuenuBath 3HaueHune CTI
B (popMHUpOBaHUU COBPEMEHHOM
€CTECTBEHHO-HAYYHOW KapTUHBI MUpa
Htoro yacos 1o teme 4
2 | Tema « MUKPO3BOIIONUS U €€ pe3yJIbTaThD)

2.1 | Dramsl 3 [Tonmynamusa kak 3neMeHTapHas PackpsiBaTh conepxanne TEPMUHOB U
HBOJIFOLIMOHHOTO eauHuLa 3Boronnn. CoBpeMEHHBIE MOHSATUIN: MUKPO3BOJIIOLIUS,
npoiecca: METO/Ibl OILICHKU T€HETUYECKOTrO MaKpO3BOJIFOIMSA, MyTalllH, MOMYJISLINS,
MUKPOSBOJIIOIUS U pa3zHo00pa3ust U CTPYKTYPbI KOMOUWHAIIUK F€HOB, TeHO(OH,
MaKpO3BOJIFOLHSI. nomyssiiuil. 3menenue renodona AJIEMEHTAPHOE HBOJIFOIIMOHHOE SIBJICHUE.
[Tomymsiust — MOMYJISIIUU KaK 3JIEMEHTapHOE XapakTepu3oBaTh MUKPOIBOJIOLHIO KaK
AJIeMEHTapHas ABOJIIOLIMOHHOE ABJICHHUE. 3aKOH ATan NOSBJICHUS NPUCTIOCOOJICHUIN U

CAHMHUIIA 5BOJIIOINN

I'CHCTHYCCKOI'O paBHOBCCHA

BUI000pa30BaHMUS.
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Jlx. Xapau, B. Baitn6epra.
JdemoHcTpauumn

Tabauie! U cxeMbl: « MyTalnoHHas
U3MEHYHUBOCTHY, «llomysironHast
CTPYKTypa BUa», «Cxema MposiBICHUs
3akoHa Xapau—BaiinOepray.
JlabopaTopHast padora

«BpIsIBIEHNE U3MEHYMBOCTH Y 0CO0O€i
OJIHOTO BHJIa»

XapakTepu30oBaTh MOMYJIAIUIO0 KaK
AIIEMEHTAPHYIO €IUHUILY SBOJIFOIUU.
[TepeuncnsaTh NpU3HAKUA UACATIBHOU
MOMYJISIIIUU U OOBSICHATH YCIOBUS
BBINOJIHEHUA 3aKOHA XapIh—
Baitn6epra.

[IpuMeHsTh UMEIOIMECs 3HAHUS

JU1s1 OOBSCHEHUS MPUYUH U3MEHYMBOCTH
y oco0eli 0JTHOTO BHJIa

2.2

DneMeHTapHbIe
(bakTOpbI HBOTIOIIUU

DOneMeHTapHbIe (haKTOPHI (ABUKYIIUE
CHUJIBI) SBOJIIOIIUU. MyTaIimoHHbIN
nporecc. KomOnHaTuBHAs
U3MEHUYUBOCTD. Jpeiid reHos —
CIy4JaliHbI€ HEHAIIPABJICHHBIE
VU3MEHEHUS YacTOT ajuiesien

B nomyJsiusix. I¢hdeKT ocHoBaTesl.
Dpgexm bymuvLiouno2o copavluika.
CHudicenue cenemuyecko2o
PA3Ho006pa3us: NPUYUHbLL U CLEOCMBUSL.
IIpossnenue s¢ppexma opetigha 2ernos
8 OONLUUUX U MATBIX NONYIAYUSIX.
Murpauyu. U30m41mys nomysisiuii:
reorpadudeckas (MpOCTPaHCTBEHHAS),
Oounonornyeckast (penpoyKTUBHAS).
JdemMoHcTpanuu

Hoptpetst: C. C. YeTBepUKOB,

2. Maiip.

PackpeiBath copepkaHue TEPMUHOB U
MOHSATUI: MyTallMOHHBIN IIPOLIECC,
KOMOWHATHUBHASI H3MEHYUBOCTD,
MONYJISIITUOHHBIE BOJIHBI, Ipeii( reHoB,
MUTPALMH, U30JIS1IUA, TeorpapuiecKkas
(mIpocTpaHCTBEHHAs ) U30JISIIUS,
ounonorunyeckas (penpoayKTUBHAs)
uzossius, 2Qp ekt ocHoBaTens, 3G eKT
OYTBIJIOUHOTO TOPJIBIIIKA.
XapakTepu30BaTh AJIEMEHTAPHBIE
(bakTopsI (ABUKYIIHE CUIIBI) SBOIIOIUU.
OuenuBatb Bkaag C. C. UeTBepukona,
9. Maiipa B pa3BUTHE 3BOJIIOLIMOHHOTO
YUCHUSI.

OOBICHATH MPUYUHBI HEHATIPABJICHHOTO
JEVCTBUSA 3JIEMEHTAPHBIX
ABOJIIOIMOHHBIX (DaKTOPOB.

[IpuMeHsTh UMEIOIIHECs 3HAHUS
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Tabsuuubl v cxembl: «JIBUKyIIHE CUIIbI
IBOJIFOLIUN Y, « DKOJIOTMYECKas
W30JISILHS TOMYJISIIAN CEBAaHCKOMN
dopenmn», «I'eorpaduueckas U30IAUA
JMCTBEHHUIIBI CHOMPCKON U
JIMCTBEHHULIBI 1AyPCKON»,

«HOHYJ'IHI_II/IOHHBIG BOJIHBI YN CJICHHOCTH
XHUITHHUKOB U JKCPTB»

O JIBUXKYIIMX CUJIAX BOIIOIUU
TU1s1 OOBSICHEHUSI IPUYKMH pa3HOOOpa3ust
reHodoH1a TOMYJISIUN OJTHOTO BUIA

2.3

EctecTBennsbrit
oTbop —
HaIpPAaBJISIOIIUN
(haKTOp IBOJIOIMHU

EcrectBennsiit orbop —
HaMpaBJISIIOMIUNA (PAKTOP SBOJIOIUH.
@DopMBI €CTECTBEHHOTO 0TOOpA:
JBUKYIIHNA, CTAOMIH3UPYIOIIHA,
pasphIBarOIUi (AU3PYIITUBHBIN).
[TonoBoit oT60p. Bo3HuKHOBEHUE U
ABOJIIOLMS COITUATILHOTO TTOBEICHUS
KUBOTHBIX.

JdemoHcTpanuun

Tabauiel u cxeMbl: «Cxema JelCcTBUs
€CTEeCTBEHHOTO 0TOOpay, «DopMbI
OO0pbOBI 32 CYIIECTBOBAHUEY,
«HnyCcTpUANIbHBINA MEJIAHU3MY,
«OKuBbIe nCKOTaeMbIe»

PackppiBaTh copepkaHue TEPMUHOB H
MOHSATHUM: €CTECTBEHHBIN 0TOOD,
JIBUKYIIANA OTOOP, CTAOUITU3UPYIOITUI
0TOOP, pa3phIBAIOIINUM OTOOP, ITOJIOBOM
oTOO0p.

XapakTepu3oBaTh €CTECTBEHHBIN 0TOOD
KaK ABWKYIYIO U HAITPABJISIIONTYIO CHITY
ABOJIIOLNH, €T0 (DOPMBI.

Paznmuuate hopMbl €CTECTBEHHOTO
0TOOpa B MOMYJISIITUSAX, PUBOIUTH
MpPUMEPHI ACHUCTBUS B TTOMYJISIIASIX
dhopM ecTecTBEeHHOTO 0TOOpA.
OOBSACHITH NPEAMOCHUTKH JJIs1 IEUCTBUS
JBIDKYIIEH U CTaOUIu3upyrolieit hopm
€CTEeCTBEHHOTO 0TOOpA.

CpaBHuBaThH (POPMBI €CTECTBEHHOTO
ot0Oopa, JeIaTh BEIBOBI HA OCHOBE
CpaBHEHHUSI.
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[IpumeHITh UMEOIMECS 3HAHUS

0 €CTECTBEHHOM OTOOpE

TU1s1 OOBSICHEHHUS TPOIIECCOB,
MIPOUCXOAIINX B MOIYJISALUAX BUIAOB
OpPraHU3MOB

2.4

[Tprcnoco0IeHHOCTD
OpPraHHU3MOB KaK
pe3yiabTar
MUKPO3BOJIIOLUH

[Ipucnoco01eHHOCTh OPTraHU3MOB KaK
pe3ynbTaT MUKPO3BOJIIOLIMH.
Bo3HukHOBeHUE pUCTIOCOOICHUN

y opranu3zmoB. ApomMop¢o3bl U
uauoanantauuu. [Ipumepsl
MPUCIIOCOOJICHUHN Y OpTaHU3MOB:
Mopdonoruueckue, GU3n0IoruuecKue,
OMOXUMHUYECKHE, TTOBEJICHYECKHE.
OTHOCHUTENBHOCTH MPUCIIOCOOIEHHOCTH
OpraHU3MOB.

JdemoHcTpanuun

TaOauIIbl ¥ CXEMBI:
«ITokpoBUTENBCTBEHHAS OKpACKa
AKUBOTHBIX», «IIpemaynpexaaronias
OKpacKa >KMBOTHBIX),
«DU3nOTOTHYECKUE alanTallun,
«IprcnocobIeHHOCTh OPTraHU3MOB U
€€ OTHOCUTEIILHOCTD.
Oo6opynoBanue: repbapun pacTeHUN;
KOJUIEKIIMM HACEKOMBIX; Uy4elia MTUIL U
3BEpEU C IpUMEpPaMU Pa3IMYHBIX
PUCTIOCOOJICHHIA.

PackpsIiBaTh cojiep:kaHue TepMUHA
MPUCTIOCOOJIEHHOCTh OPTaHU3MOB
(amanranust), apomopd o3,

WMo anTaIus.

[IpuBOAUTH KOHKPETHBIEC TPUMEPHI
MIPUCIIOCOOJICHUI OPraHU3MOB
(Mopdoorudeckue, GU3U0IOTHICCKHE,
OMOXUMHYECKHE, TIOBEJICHUYCCKHUE).
OOBICHATH MEXaHU3M BO3HUKHOBEHUS
MPUCIIOCOOJICHUHN Y OPTaHU3MOB.
[IpuBoauTH MpUMEPHI apOMOP(HO30B U
WIMOaJaNTallui y paCTCHUN U
KUBOTHBIX.

OOBsICHATH posIb apoMop(o30B

B OCBOCHHMH OpPTaHU3MaMU HOBBIX CPe/T
oOuTaHusl.

OOBSACHTH POJIb UANOAAATITAIIUN

B MPUCIIOCOOJIEHUU OPTaHU3MOB

K KOHKPETHBIM YCJIOBUSIM CPEJIbI.
JIoKa3bpIBaTh OTHOCUTEIIBHBIN XapaKTep
MPUCTIOCOOJICHHOCTH U TIPUBO/IUTH
MPUMEPHI OTHOCUTEIHHOCTH A Al TaIUH.
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JlaGoparopHasi padora
«IIpucmocobeHns OpraHu3MOB B UX
OTHOCHUTEJIbHAS 11E1€CO00Pa3HOCTDY.
JlabopatopHnas padora

«M3yuenne apomop}o30B u
WIMOAQJANTallui Y PACTCHUH U
YKUBOTHBIX»

PackpeiBaTh 3HaUECHUE JTBUKYITUX CHIT
HBOJIIONNU B (DOPMHUPOBAHUH
MIPUCIIOCOOJICHU I

2.5

Bun, ero xpurepuu u
CTPYKTypa

Bupn, ero kputepuu u CTpyKTypa.
JdeMoHcTpanuu

Tabnuub! u cxembl: «Kpurepuu Bugan,
«Bunpl-nBonHUKN», «CTpyKTypa Buaa
B IIPUPOJIEN.

Oo6opynoBanme: repbapuu pacTeHUMH;
KOJUJIEKIIUM HACEKOMBIX; Uy4delIa IITUL] U
3BE€pEU pa3HbIX BUJIOB.
JlaGoparopHnasi paGora

«CpaBHeHUE BUJIOB

10 MOP(OJIOTHYECKOMY KPUTEPUIO»

PackpwiBatTh copepkaHue TEPMUHOB U
MOHSTUH: BUJI, KpUTEPUU BUJIA,
noaMMOp(puU3M, BUIbI-IBOMHUKH, apeall,
HKOJIOTUYECKasl HUIIA, OIS,
BHJIOBOW KapUOTHI, KOCMOIIOJIUTHI,
SHJIEMUKH, TTOABUIbI, SKOTHUIIBI.
XapakTepu3oBaTh KPUTEPUU BHJIA
(Mopdosiornyeckuii, reHeTUUECKUM,
OMOXUMHUYECKUM, TeOrpaPpUUecKui,
HKOJIOTUYECKUN, OMOXUMUYECKUI).
OOBSACHITH HEOOXOTUMOCTD
MCIIOJIb30BaHUs BCE COBOKYITHOCTH
KPUTEPUEB JIJIs1 ONPEICIICHHS BUIOBOI
MIPUHAJJICKHOCTH OpraHu3Ma.
ITepeuncnsaTb OCHOBHBIE
BHYTPHBHUIOBBIC TPYIIITHPOBKH.
OOBSACHITH MPUUUHBI CYIIIECTBOBAHUS
MOHO- U MOJUTUITHYECKUX BUJIOB.
CpaBHMBATH BUJIBI 11O
MOP(OJIOTUYECKOMY KPUTEPHUIO
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2.6

Bunoo6pa3oBanue kak
pe3ynbTar
MHUKPOAIBOJIOIHH.
Cas3b
MUKPOIBOJIIOIIH U
AHUIEMHOJIOT U

BunooOpa3zoBanue kak pe3ysabTar
MUKPOIBOJIIOIMH. 30sius —
KIIF0UeBOU (haKTOp BHI00Opa30BaAHMS.
[Tyt 1 cioco6bl BUI00OPa30BaAHNUSA:
ajutonarpuyeckoe (reorpadguieckoe),
CUMITATPUUECKOE (IKOJIOTUYECKOE),
«MTHOBEHHOE» (TOJIUIIIIONIU3aIus,
rubpuauzanus). JIuTensHOCTh
ABOJTIOIMOHHBIX TIPOIIECCOB.
Mexanuzmbl HOPMUPOBAHUS
OMOJIOTUYECKOTO Pa3HO00pa3Husl.
Ponsb aBosoniionHoM 6uoI0TUN

B pa3pabOTKe HAyYHBIX METOJOB
COXpaHeHUs1 OMopazHooOpa3usi.
MuUKpO3BOJIFOLIHS U KOIBOJIOLIUS
Napa3uToB U UX X03s51eB. MeXaHU3MBI
dbopMHUpOBaHUS YCTONYUBOCTH

K aHTHOMOTHUKAM U CITIOCOOBI OOPHOBI
C Hel.

JemoHcTpauumn

Tabnuibl u cxembl: «CriocoObl
BUI000pazoBaHus», «I eorpaduueckoe
BUJI000pa30BaHUE TPEX BUJIOB
JIAHJIBIIIEHY, « DKOJIOrHYeCKOe
BUJ1I000pa30BaHKE BUIOB CUHUIDY,
«ITomumnmoun el pactenuiny, «KamyctHo-
peIeUYHbIN THOPHT.

PackpriBaTh copepkaHue TEPMUHOB U
MOHSATHUM: BUA000pa30BaHUE, U3OJIAIHSA,
KO2BOJIIOITHS.

XapakTepuszoBaTh BUA000pa30BaHUE
KaK pe3yJbTaT MUKPOIBOJIIOIIUH.
OOBSACHITH POJIb U3OJIALINHT

B 00pa30BaHUM HOBBIX BUJIOB.
XapakTepru30BaTh Pa3IUIHBIC CTIOCOOBI
BUJ1000pa30BaHusl (aJUIONATPUIECKOE,
CUMIIATPUYECKOE).

[IpyuBOIUTH KOHKPETHBIC IPUMEPHI
BHJIOB, 00pa30BaBIIMXCS PA3IMUHBIMU
croco0amu.

[IpuMeHsATh 3HaHUS CIOCOOOB
BHJI000pa30BaHMS JIJIs1 OO BSICHEHUS
MPUYMH MHOTOOOpa3usi BUJIOB.
OOBSACHITH BOBHUKHOBEHHE
YCTOMYMBOCTH MATOT€HOB

K aHTHOMOTHKAM
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Oo6opynoBanme: repbapun pacTeHHM
OJIM3KUX BUJIOB, 00Pa30BaBIINXCS
Pa3IMYHBIMU CIOCO0AMHU

Hroro yacos o reme 14
3 | Tema «Makpo3BoIIOLMA U €€ pe3yJbTaThbD»
3.1 | MakpoaBOIIOIHSL. 1 MeTo1pl U3yueHUs: MAKPOIBOJIIOLINH. PackpbIBath conepxaHue TEPMUHOB U
[TaneoHTONIOrMYECKHE ITaneoHTONOrMYECKHE METOABI MOHATUI: MAaKpOIBOJIIOLIUS
METOJbI U3YUCHUS n3ydeHus sBomonnd. [lepexonneie (punorenes), nepexoansie HGopmbl,
HBOJIFOLIUHU (opMbI U (PUITOTEHETUUECKUE PSIZIBI dunoreHeTUYECKUE PAIBL,
OpraHU3MOB. MaJICOHTOJIOT U
JleMoHCcTpanun XapakTepu30BaTh MAKPOIBOIIOLHUIO KAK
TabJauIbl U CXEMBI: HAJ[BUJOBYIO 3BOJIIOLIMIO0 00pa30BAHMS
«DUIIOTEeHETUYECKUH PSJ JIOLIAIN», KPYIHBIX TAKCOHOMUYECKUX €JINHULI.
«ApXEONTEPUKCY, «3BEpO3yObIe OOBSICHATH 3HAUEHUE
amepby, «Crerouedansy, MAJIEOHTOJIOTMYECKHUX UCCIIET0BAHUN
«Punnodutery, « CeMEeHHBIC JUTSL TIOJTyYeHUs (PaKTOB SBOJIIOIIUU
HANOPOTHUKW. OpraHU3MOB.
ObopynoBaHue: KOJUICKIINH, [TprBOIUTE IPUMEPBI OPTaHU3MOB,
repbapuu, MyJIsKH MCKOIIa€MbIX OTHOCSIIIUXCS K MIEPEXOAHBIM opmam.
OCTAaTKOB OPraHU3MOB Ha3ssIBaTh rpymnsl OpraHu3MoB,
JUTSL KOTOPBIX BOCCTAHOBJIEHBI
(bunoreHeTHYECKUe PSIbL.
CpaBHUBATH NPOLIECCHI
MaKpO3BOJIFOLIUU U MUKPO3BOIIOLUAN
3.2 | buoreorpaduueckue 1 buoreorpaduueckue Mmeroabl u3yuyenus | PackpbiBaTh cojepkaHue TEpPMUHOB U
METO/Ibl U3yUYEHUs sBostonuu. CpaBHeHue (IIophl U MOHATUH: Ororeorpadus, SHAEMUKH,
HBOJIFOLIUHU (ayHbI MATEPUKOB U OCTPOBOB. PEJMKTHI.
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buoreorpaduyeckue obnactu 3emiu.
Bunapi-sHIEeMHUKHU U PETUKTHI.
JdeMoHcTpanuu

TabauIbl U CXEMBL:
«buoreorpaduueckue 30HbI 3eMIIN»,
«/pei( KOHTUHEHTOBY, «PETUKTH.
Oo6opynoBanme: repObapuu; KOJJICKIIUH
HACEKOMBIX

OOOCHOBBIBATH 3HAYECHUE
ouoreorpaduu 111 U3y4ESHHS
HBOJIIOI[UH OPTaHU3MOB.

[lepeuncnsats Guoreorpaduueckue
o0nacTu 3eMiii U OOBSACHATH PUUUHBI
UX BBIICTICHUSI.

CpaBuuBath Giopy 1 payHy MaTepuUKOB
U OCTPOBOB, PACTEHUS U JKUBOTHBIX
pa3HbIX Ouoreorpaduueckux o0JacTe.
[TpuBOIUTH MPUMEPHI PETUKTOBBIX
OpPraHHU3MOB, BUJIOB-3HIEMHUKOB.
OOBACHATD NPUYMHBI COXPAHEHUS
BUJIOB SHJIEMHUKOB U OKHBBIX
HCKOTIAEMBIX)

3.3

DMOpHOIOTUUECKHUE U
CpaBHUTEIIHHO-
MOP(OJIOTUYECKHE
METOJTbI U3YICHHSI
HBOJTFOITUHT

OMOpPHOJIOTHYECKUE U CPABHUTEIILHO-
MOP(OJTOTUYECKUE METObI U3YUCHUS
3BOJIFOLUHU. ['eHETHUECKE MEXAaHU3MBbI
3BOJIFOLIMM OHTOT€HE3A U NOSIBJIICHUS
3BOJIFOIIMOHHBIX HOBIIECTB.
['oMonornuHbie U aHAJIOTUYHBIE
oprasbl. PyaiuMeHTapHbIEe OpraHbl U
aTaBU3Mbl. MOJIEKYISPHO-
TeHETHYECKUE, OMOXUMUYECKUE U
MAaTEMATUYECKUE METOIbI U3YUCHUS
ABOJIIOLMHU. | OMOJIOTUYHBIE T€HBI.
CoBpeMEHHBIE METO/IbI TOCTPOEHUS
(UIOTEHETUYECKUX JIEPEBHEB.

PackpbiBath copep:kanrue TEPMUHOB U
MOHSTUI: IMOpUOIOTHSs, MOp(doIoTHs,
TOMOJIOTUYHBIC U AHAJIOTUYHBIC OPTaHbI,
PYJIIMMEHTHI, aTaBU3MbI, OMOXUMHUYECKAs
TOMOJIOTHSI.

XapaxkTepru30oBaTh SIMOPHOIOTHUECKHE,
CpaBHUTEIBHO-MOP(}OIOTHYECKHE,
MOJIEKYJISIPHO-TEHETHUECKHE,
OMOXMMHYECKHE, MaTeMaTHUECKHe
METO/IbI U3YUYEHHUSI IBOJIOLUY.
OOBsICHATH 3HAYCHUE YMOPHUOJIOTHH,
CPaBHUTEIBHOU MOP(OJIOTHH,
MOJIEKYJIIPHOM T€HETUKH, OMOXUMHUH,
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XPpOMOCOMHBIE MYTAIUU U BOJIIOLUS
F€HOMOB.

JdeMoHcTpanuu

[Toptpersl: K. M. bap,

A. O. KoBanesckuii, @. Mromiep,

9. I'ekkens.

Tab6muiel u cxeMbl: «HauanbHbIe
CTaJIuy YMOPUOHAIBHOTO Pa3BUTHS
II03BOHOYHBIX KMBOTHBIX,
«["'OMONIOTHYHBIC U aHAJTOTUYHEIC
Opra"b, «PyaIuMEHTBI», « ATaBU3MBI»,
«XpPOMOCOMHBIC HA0OPHI YEIOBEKA U
ITUMIIaH3E».

Oob6opynoBanme: KOJUICKIINH,
repbapuu, MyJisiKM TOMOJIOTUYHBIX,
AQHAJIOTUYHBIX, PYJIMMEHTAPHBIX
OpTraHOB ¥ aTaBU3MOB

OnonH(pOPMATHUKH TSl U3YUCHUS
ABOJIIOIIUA OPTaHU3MOB.

OuenuBats Bki1ag A. O. KosajgeBckoro
B Pa3BUTHUE BOJIOIIMOHHOTO YUEHHUSI.
OnuceIBaTh TeHETUUECKHE MEXaHU3MBI
SBOJIIOIIMY OHTOI'€HE3a U ITOSIBIICHUS
SBOJIFOIIMOHHBIX HOBIIIECTB.

[TpuBOAUTH MpUMEPHI ATABU3MOB U
PYAMMEHTAPHBIX OPTAHOB Y Pa3IUYHBIX
OpPraHU3MOB U OOBSCHATH IPUIUHBI UX
TTOSIBJICHMS.

[TpuBOAUTH MPUMEPHI TOMOJIOTUYHBIX U
AQHAJIOTUYHBIX OPTaHOB.

CpaBHHMBATH CTPOCHHUE OPraHOB

Yy OpraHu3MOB Pa3HbIX
CHUCTEMATHUYECKUX TPYIIL.

[IpuBOAUTH IPUMEPHI OMOXUMUYECKOI
1 TEHHOM I'OMOJIOTHH.

OueHuBarh 3HaU€HHE OMOUH(POPMATUKH
JUT U3YYECHUS 3aKOHOMEPHOCTEN
SBOJIIOLIMU

3.4

OO01ue
3aKOHOMEPHOCTHU
ABOJIIOLIUU

OO6muIre 3aKkOHOMEPHOCTH (TIpaBHIIA)
IBONIOIUU. [Ipunyun cmeHvl hyHKyuLl.
HeoGpaTuMocCTh 3BOIIOIUH.
AnanTuBHasg paavanus.
HepaBHOMEpHOCTH TEMITOB 3BOJTIOIIHH.
JdemoHcTpanuu

PackpeiBaTh conep:kaHue TEPMUHOB U
MOHSATUHN: cMeHa (DYHKIIMI OpPTraHoB,
HEOOPaTUMOCTh IBOJIIOINH, a1alITUBHAS
paauanys, HEpaBHOMEPHOCTb TEMIIOB
OBOJIIOLUH, YEPEIOBAHUE ITIABHBIX
HAIpPaBJIEHUN YBOJIFOLINH.
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Tabauusl 1 cxembl: «I J1aBHBIE
HaIlpaBJICHUS dBOIOLIUNY, «O01IIHe
3aKOHOMEPHOCTHU IBOJIFOLIHI

AHanmM3UpoBaTh NPUYMHBI YEPETOBAHUS
IJIaBHBIX HAIPABICHUN 3BOIOLUN.
[IpuBOANTH MPUMEPHI POUCXOKACHUS
OpraHUu3MOB OT
HECIEHNAIU3APOBAHHBIX IIPEIKOB U UX
IIPOrPECCUPYIOLIEH ClIelHaIn3aluu.
OOBSICHATH NPUYMHBI HEPABHOMEPHOCTU
TEMIIOB HBOJIFOLIUY.

[IpuBOINTH TPUMEPHI AJAIITUBHON
paauanu y OpraHu3MoB.

OOBICHATH IPUYMHBI HEOOPATUMOCTH
HBOJIFOLIUU

HToro yacoB mo Teme 6
4 | Tema «IIpoucxo:kaeHue u pa3BuTHe ;KM3HU HA 3eMiie»
4.1 | I'unoressl 2 HayuHble runoTessl MpOUCX0KICHUS PackpsiBaTh conepxanne TEPMUHOB U

BO3HUKHOBEHUS KU3HUA
Ha 3emIie

KU3HU Ha 3emyie. AOUOTeHE3 U
na"cnepmus. Jlonayyseie
MPEJICTABJICHUS O 3aPOKICHUH KU3HU
(kpeanonusm). ['unoresa
MTOCTOSTHHOTO CaMO3apOsKICHUS KU3HU
U €€ onpoBepkeHue onbitamu O. Penu,
JI. Cnasmannanwy, JI. ITacrepa.
[IpoucxoxaeHue KU3HU U
acTpOOHOJIOTHS.

JdemMoHcTpanuu

[Moptpetsl: @. Pequ, JI. Criasianianu,

JI. TTacrep.

MOHATHUN: KPEAIMOHU3M, BUTAJIN3M,
MaHCIIepMusi, aOMOTeHes.

N3narath HayyHbIE TUTIOTE3bI U TEOPUHU
MIPOUCXOKICHHS )KU3HU Ha 3eMJIe.
OuenuBath Bkiag @. Penu,

JI. Cnannanuanu, JI. ITactepa

B (hopMupOBaHNE HAYYHBIX B3TJISI0B
Ha MPOUCXOXK/ICHHUE )KU3HU Ha 3eMJIe.
[lepeuncnsath cTaiuu pa3BUTHS )KU3HU
Ha 3emJie, COrJIacHO TEOpUHU OMOT033a
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Tabmuiel 1 cxeMbl: «Cxema omnbITa
@. Penn», «Cxema onbita JI. [Tactepa
110 U3YUYCHUIO CaMO3apOoKICHUS
JKU3HIDY

4.2

OcCHOBHBIE 3TaITbl
HEOPraHU4ECKOU
HBOJIIOLINH

OCHOBHBIE ATaIlbl HEOPraHUYECKOU
sBoonuu. [lnanerapuas
(reosoruueckas) SBOIOLHS.
XuMuueckast DBOJIIOHA. AOMOreHHBIN
CHUHTE3 OPraHUYECKUX BEIIECTB

u3 Heopranndeckux. OnsiT C. Muiepa
u I'. FOpu. O6pa3zoBanue noauMepoB
u3 MoHOMepoB. KoanepBatnas
runore3a A.M. Onapuna, runoresa
nepBuyHOro 0ynpoHa Jx. Xosnaeiina,
renernueckas runoresza ['. Mémnepa.
Pu6o3umsl (T. Yek) u runoresa
«vupa PHK» V. I'mnbepra.
dopmupoBaHue MeMOpaH U
BO3HUKHOBEHUE MPOTOKIIETKH.
JdemoHcTpanuun

[Toptpetsr: C. Muiiep, I'. FOpwu,

A. U. Onapun, [Ix. XonaeiH,

I'. Mémnep.

Tabmauibl u cxembl: «Cxema ombITa
C. Munnepa, I'. FOpu», «9Tansl
HEOPTaHUYECKON IBOIIOLIAN.

PackpwiBath copepkaHue TEPMUHOB U
MOHSATHI: T€0JIOTUYECKasl SBOJIOLIMS,
XUMHUYECKasi HBOJIOIMS, AOMOTEHHBIH
CUHTE3, IepBUYHas atMocdepa,
KOallepBaTHBIE KaIlJiu, puO03UMBlI,
MPOOHOHTHI.

XapaxkTepu3oBaTh OCHOBHBIE ATAIIbI
XUMHYECKOU IBOIIOLUU.

HaszpiBaTh XMMHUYECKHN COCTAB
NepBUYHON aTMochepbl 3eMIIu.
OuenuBatb Bkiaa C. Muepa,

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

B (hopMuUpOBaHNE HAYYHBIX B3TJISI0B
Ha MIPOUCXOKICHUE KU3HU Ha 3eMIie.
OnuceiBaTh yCIOBHS, HEOOXOUMBbIC
JUTST aOMOTEHHOI0 CUHTE3a
OPraHUYECKUX COCIUHCHUM.
[IpuBOIUTH IPUMEPHI MOJIEKYII,

Yy KOTOPBIX BO3HHUKIIU MTPOIECCHI
T€HETUYECKOTO KOMUPOBAHUS U
dbepMeHTaTUBHASI AKTUBHOCTD.
OO00CHOBBIBATh HEBO3MOKHOCTh
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BupryanabHas 1abopaTopHasi padora
«MonenupoBanue onbITOB Muuiepa—
HOpu 1o u3ydennto abOreHHOro
CHUHTE3a OPraHUYECKUX COCTUHEHUN

B TIEPBUYHON aTMOChepe»

MMOBTOPHOTO BOBHUKHOBEHUS KU3HU Ha
3emiie

4.3 | Uctopus 3emiu u Uctopus 3emiiu u MeTOIbI €€ PackpsiBaTh conepxanne TEPMUHOB U
METOJIbI €€ N3yUCHUS u3yuyeHus. Mckornaemble OpraHu4ecKre | MOHSATHIA: T€OXPOHOIOTUS
octaTku. ['eoxpoHosnorus u €€ MeTopl. | (OTHOCHTENIbHAS, a0COIFOTHAS ),
OtHocuTenbHas U a0COIIOTHAS OKaMEHEJIOCTU, METOIbI
reoxponosiorus. I'eoxponosiorudyeckass | reoXpoHOJOTHH, T€OXPOHOJIOTHYECKAast
IIKaJIa: 0HBI, PbI, IEPUOJIbI, FTTOXH. IIKAJIa: 30HBI, 3Pbl, IEPUOJIBI, STTOXH.
JemoHcTpanumn XapaxkTepu3oBaTh METObI U3YUCHUS
TabauIbl ¥ CXEMBI: UCTOPUHN 3EMIIH.
«I"e0XpOHOJIOTHYECKAS [IKAIA. [lepeuncnarh pa3gensl
Oo6opynoBanue: KOJJICKIIUU I€OXPOHOJIOTUYECKOM IITKAJIBI.
OKAMEHEJIOCTEM, TOJIE3HBIX OueHnBaTh 3HAUEHUE UCKOIAEMbIX
MCKOMAEMBbIX; MYJISI)KA OPTaHUYECKUX OCTaTKOB JIJIsl U3YUEHHS] UCTOPUHU
OCTaTKOB OPraHU3MOB. Pa3BUTHUS )KU3HU HA 3eMJIe.
JlaGoparopHnasi paGora OOBSACHITH XapaKTep pacipeaeICHUs
«/3yyeHure 1 onucaHrue NCKOMaeMbIX MCKOMAaEMBbIX OCTaTKOB B 3€MHOMW KOpE.
OCTaTKOB JIPEBHUX OPTaHU3MOBY CpaBHUBaTh METO/IbI A0COFOTHOM U
OTHOCHUTEIJIbHOM T'€0XPOHOJIOTHHI
4.4 | HavanpHbIC TAIIbI HauanbHbIie 3Tanel opraHu4ecKomn PackpriBaTh conepkaHue TEpMUHOB U

OpPraHUYECKON
ABOJIIOIIUU

sBoJitoIMH. [TosBIEHNE 1 SBOIIOUS
MEPBBIX KJIECTOK. DBOJIIOLIMS
MeTaboan3mMa. BO3HUKHOBEHHE ITEPBBIX
skocucteM. CoBpeMeHHbIE MUKPOOHBIE

MOHSATUH: «IIOCIICIAHUN YHUBEPCAIbHBIN
OOIIHIi TPEeI0K», OAHOKJIETOUHBIE
OpraHu3MBbl, IPOKAPUOTHI, 3YKAPUOTBHI,
CUMOHOTEHE3.
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OMOIUIEHKH KaK aHaJIOT TIEPBbIX

Ha 3emiie coobmiecTB. CTpOMATOIUTHI.
[TpokapuoThI ¥ 3yKapHOTHI.
[IpoucxoxieHne 3ykapuoT
(cumOuorenes). DBOMIOLMOHHOE
MIPOMCXO0K/ICHHE BUPYCOB.
JdeMoHcTpanuu

Tabauist u cxembl: «HauyanbHble 3Tanbl
OpPraHUYECKOM IBOMIOLNNY, «CxeMa
00pa3oBaHUsl 3YKApUOT MMyTEM
cumbuorenesa», «CTpoeHHe BUpPYyCa»

XapakTepu30BaTh HAYAIbHBIE 3TAIIbI
OpPraHUYECKOM IBOJIOLIUH.

[IpuBoauTH MpUMEPHI apoMop(HO30B
MIEPBBIX OJTHOKJIETOYHBIX OPraHU3MOB.
XapakTepu3oBaTh OCHOBHBIE
MTOJIOKEHUSI U IOKA3aTEIbCTBA TUIIOTE3bI
CUMOMOreHes3a.

Jloka3bIBaTh MOJIYaBTOHOMHOCTD
MUTOXOHAPUMN U TUIACTHU, UX
MIPOUCXOKJICHHUE OT MPOKAPHUOTHUUECKUX
KJIETOK.

JlenaThb BBIBOJBI O 3HAUEHUU
BO3HMKHOBEHUS ()OTOCHUHTE3A,
dhopmupoBaHus sipa ISl JadbHEUIIETo
pPa3BUTHUS )KU3HU HA 3eMJIe.
XapakTepu30BaTh TMIIOTE3bI
MIPOUCXOK/ICHUSI BUPYCOB

4.5

OBOJIIOLHS SYKAPHUOT

[TporcxoxieHne MHOTOKJIETOYHBIX
opraHu3moB. Bo3HUKHOBEHUE
OCHOBHBIX TPYIIT MHOTOKJIETOYHBIX
OPTraHU3MOB.

JdemoHcTpanuun

[Moptpet: . 1. MeyHUKOB.

Ta6auipl 1 cxeMbl: «HadanbHbIE ATaITbI
OpTraHUYEeCKOM HIBOJOIUNY, «CucTtema
KUBOU TIPUPOIBI»

PackppiBath copepxanne TEPMUHOB U
MTOHSATHI: TIPOKAPUOTHI, DYKAPHUOTHI,
MHOTOKJIETOYHOCTh, CTICIIAATA3AIUS
KJICTOK, BUPYCHI.

XapakTepru30BaTh IPOUCXOKICHNE
MHOTOKJICTOYHBIX OPTaHU3MOB.
CpaBHUBATH 0COOCHHOCTH
DYKaApPUOTHYECKHUX U MMPOKAPUOTHISCKHIX
OpTaHU3MOB.

Ha3wiBaTh 0cCHOBHBIEC apoMOP(O3bI
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DYKapuoT U OLICHUBATh UX 3HAYCHUE IS
JAJTbHEUILEr0 Pa3BUTHS )KU3HU

4.6 | OcHOBHBIE dTaNbI OcCHOBHBIE 3Tarbl FBOJIONNH BbICIIMX | PackpbiBaTh colepKaHUE TEPMUHOB U
HBOJIFOLIUU pactenuit. OcHOBHBIE apoMOop(}o3bI MOHSATUI: BOAOPOCIIH, PUHUODHUTHI,
PacCTUTEIBHOIO MUPA pacTeHui. BbIXo pacTeHnid Ha Cylly. | MXH, TAIIOPOTHUKOOOPA3HbIE, CEMEHHBIE

[TosiBNEeHME CIIOPOBBIX PACTEHUN U MarlOPOTHUKH, TOJIOCEMEHHBIE,
3aBoeBaHUE UMU cylin. CeMeHHbIE MTOKPBITOCEMEHHBIE, O€CII00e
pactenus. [IporcxoxkaeHue BETKOBBIX | MOKOJIEHHUE (CIIOPOQUT), MOTOBOE
pacTeHuil. MOoKoJIeHHE (rameTodur).
JdeMoHcTpanuu ITepeuncisiTh OCHOBHBIE ATaMbI
Tabauibl u cxembl: «KApoMOPGO3bI ABOJIIOLIMM PACTUTEIBHOTO MHUPA.
pactenuity, «PUHHOGUTH, Ha3biBaTh OCHOBHBIE apOMOP(O3BI
«OIHOKJIETOYHBIE BOJIOPOCIINY, pPacTEeHUI U OLICHUBATh UX
«MHOTOKJIETOYHBIE BOJOPOCIN, HBOJIFOLIMOHHOE 3HAYEHHUE.
«Mxwn», «IlamtopoTHUKNY, CpaBHUBaTh OCOOCHHOCTH CTPOCHUS
«I'omoceMeHHBIE pacTeHusA», «OpraHbl | pacTEHUM pa3HBIX OT/IEIOB
LIBETKOBBIX PACTECHUI.
Oo6opynoBanme: repbapuu pacTeHun
Pa3IMYHBIX OTJEJIOB.
IIpakTueckas padora
«3ydyeHne 0coOOEHHOCTEN CTPOECHUS
pacTeHU pa3HbIX OTACIIOB

4.7 | OCHOBHBIC 3TaITbI OCHOBHBIE 3Tanbl YBOIIOLUN PackpbiBaTh coliepkaHUE TEPMUHOB U

9BOJTIOIIUH JKHBOTHOTO
MUpa

AKUBOTHOTO MHpa. OCHOBHBIE
apoMopd0o3bl KUBOTHBIX. BeHnackast
¢dayna. KemOpuiickuii B3pbIB —
MOSIBJICHUE COBPEMEHHBIX TUIIOB.

IOHSATUH: IPOCTENIINE, TIIIACTUHYATBIE,
KHUIIEYHOIIOJIOCTHBIE, INIOCKUE YEPBH,
YJIEHUCTOHOTHE, PhIObI, 3eMHOBO/IHBIE,
IIPECMBIKAIOILINAECS, IITULLBI,
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IIepBbie XOp1OBBIE KUBOTHBIE. JKU3HB
B BOJIE. DBOJIIOIUS TIO3BOHOYHBIX.
[Tpoucxoxnenne ampuoOuii u
pentunui. [Ipoucxoxaenne
MJIEKOMUTAIOMMUX U nTul. [IpuHImn
KIIroueBoro apomopdoza. OcBoeHwme
0eCr03BOHOYHBIMU 1 TTO3BOHOYHBIMU
YKUBOTHBIMH CYIIIH.

JdeMoHcTpanuu

Tabuuupl v cxembl: «Cxema pa3BUTHS
KUBOTHOTO MHUPa», KApomMop}o3bl
JKUBOTHBIX», «[IpocTreimuey,
«Kumeunononoctusiey, «llnockue
yepBu», «YsIeHUCTOHOTHEY, «PBIOBIY,
«3eMHOBOJIHEICY,
«IIpecmbikarommecs», «IITupy,
«Mnekonuraroume.
O0opynoBaHue: KOJUIEKIIUU
HAaCEKOMBIX; BJIAKHBIE MPEeNapaThbl
YKUBOTHBIX; PAKOBUHBI MOJUIFOCKOB;
KOJUJICKIIUH UTJIOKOXKHUX; CKEJIEThI
MMO3BOHOYHBIX JKMBOTHBIX; Uy4deJia MTHUIL
Y 3BEPEU.

IIpakTnueckasi padora

«3yueHnre ocOOEHHOCTEH CTPOCHUS
ITO3BOHOYHBIX )KUBOTHBIX)»

MJIEKOIIUTAIOIIUE, SKTOJEpMa,
HHTOJIEPMA, ME30JIEPMA, IBYCTOPOHHSIS
CUMMETpHUS, TETNIOKPOBHOCTb.
[lepeuncnsiTb OCHOBHBIE ATAlbI
HBOJIFOLIMU KUBOTHOTO MHpA.
Ha3zpiBaTh OCHOBHBIE ITpEaJanTalllH,
CIIOCOOCTBOBABILIKE BBIXOY )KUBOTHBIX
Ha CyIly.

OneHMBaTh 3HAYEHUE PA3BUTHUSA
HEPBHON CUCTEMBI JUIs IPUCIIOCOOIEHUS
YKUBOTHBIX K YCJIIOBHSIM OKpPYXKarolen
Cpelbl.

OOBIACHATH NPUYUHBI IBOTIOLUOHHOTO
paciBeTa HaCEKOMBIX, KOCTHBIX PbIO,
NTHUL, MIIEKOTTUTAIOIIIX
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4.8

PasButue xxus3Hu
Ha 3emiie

PazBuTHe xu3HU Ha 3eMiie 1O 3paM U
MIEPHUOIAM: apXen, MPOTEPO30H,
aje030M, Me3030i, kaiitHo30H. O0Ias
XapaKTepUCTHKA KINMaTa U
reoyioruyeckux nporeccon. [losBnenue
Y PACIBET XapaKTEPHbBIX OPraHU3MOB.
VYrieobpazoBaHue: ero yciaoBus U
BJIMSTHUE HA Ta30BbIM COCTaB
aTMocdephl.

MaccoBbie BBIMUPaHUS —
AKOJIOTMYECKHUE KPU3UCHI POILIOTO.
[IpyyuHbI U CIEACTBUS MaCCOBBIX
BbIMHUpaHHil. COBpEMEHHBI
AKOJIOTUYECKNN KPHU3HUC, €TO
ocobennoctH. [Ipobiema coxpaneHus
O0ropazHooOpasus Ha 3eMIie.
JemoHcTpauumn

Tabnuibl u cxembl: «Pa3Butue xu3Hu
B apXeuCcKou 3pe», «PazBuTue xu3Hu
B IIPOTEPO30MCKOM 3pe», «PazButue
YKA3HU B TIAJIEO30MCKOM 3pe»,
«Pa3BUTHE KU3HUA B ME3030MCKOM peER,
«Pa3BuUTHE KU3HU B KAWHO30MCKOM
ape»

PackpeiBaTh conep:kaHue TEPMUHOB U
MOHSITHIA: apXeH, apxebaKkTepuH,
MaHOOAKTEPHH, IPOTEPO3OH,
najge03om, KeMOpHil, OpJOBUK, CHIIYD,
JIeBOH, KapOoH, nepmsb, [Tanres, Tertuc,
TPUIOOUTHI, pUHUODUTHI,
PAKOCKOPITMOHBI, TAaHITUPHBIE PHIOBI,
KOTHJI03aBpbl, M€30301, [ OH/1BaHa,
JlaBpasusi, Tpuac, ropa, MeJj, XBOMHBIE,
TUHKTOBbIE, CATOBHUKOBEIE,
O€JIEMHUTBI, aMMOHUTHI, TMHO3ABPHI,
apXEONTEPHUKC, ITIOKPBITOCEMEHHBIE,
KalHO30M, NaJeoreH, HEOTeH,
AHTPOIIOTE€H, MACCOBOE BEIMUPAHUE.
XapakTepu3oBaTh Pa3BUTUE KU3HU
Ha 3eMJI€ 0 3paM U MEPUOJIaM.
YcranaBnMBaTh 3aBUCUMOCTh MEXKY
re0JIOTMYECKUMU MPOLIECCAMH,
M3MEHEHHSIMU KJIUMaTa v MpoLeccamMmu
B YKMBOW MPUPOJIE.

OOBSACHITH TPUYMHBI pacliBETa
CUCTEMATUYECKUX TPy OPraHU3MOB
B PA3JIMYHBIE APbI U IEPUOIBI.
AHaIN3UPOBATh IPUUYUHBI U CIIEICTBUS
MAaCCOBBIX BBIMUPAHUU.

Ha3wiBaTh 0cHOBHBIE apoMOP(PO3BI
PAaCTEHUM U )KUBOTHBIX.
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[IpuBOANTH IPUMEPHI IEPEXOTHBIX
¢dbopM OpraHU3MOB.
AHaIM3UPOBATH IMyTH PEIICHUS
poOJIEMBI COXPAaHEHHUS
O6ropazHoobOpasus Ha 3emiie

4.9

COBpCMCHHaSI CHUCTCMa
OpTraHUYCCKOro Mmmpa

CoBpeMeHHas cUCTeEMa OPraHUYECKOro
mupa. [IpuHnumne! kaaccupukanum
oprann3MoB. OCHOBHbIE

CUCTCMATUYICCKUC I'PYIIIILI OPraHn3MOB.

JdeMoHcTpanuu
Tabmuibl u cxembl: «CoBpeMeHHas
CHUCTEMa OPraHUYECKOro MUPA

PackpriBaTh conepikanne TEpPMUHOB U
MOHSTUNA: OaKTEepUH, apXeH, BHICIIHIE
pactenus, 3eJIEHbIE BOJLOPOCIIH,
OarpsiHKu, Oypbie BOJOPOCH,
MOXOBH/IHbIE, TATTOPOTHUKOBUTHBIE,
XBOILEBUIHbBIE, [NIAYHOBUHBIE,
rOJI0CEMEHHBIE, TOKPHITOCEMEHHBIE,
IPOTHUCTBI, KUIIIEYHOTIOJIOCTHBIE,
IUIOCKUE YEPBU, KPYIJIbIE YEPBH,
KOJIbUAThIC YEPBH, YICHUCTOHOTHE,
MOJITFOCKH, UTTIOKOYKUE, XOPIOBEIE,
rpyOBbl, JIUIIATHUKY, BUPYCHI.
XapakTepu3oBaTh COBPEMEHHYIO
CUCTEMY OPraHUYECKOT0 MHPA;
Ha3bIBaTh OCHOBHBIE CUCTEMATHUECKHE
TpYyMITBl OPTaHKU3MOB.

OOBICHATH NPUHLIMIIBI KJTAaCCU(PUKALIMH
OpPTraHHU3MOB.

[lepeuncnsTb OCHOBHBIE IPU3HAKU
POKAPUOT, PACTECHHM, )KUBOTHBIX,
rpuOOB, KPACHBIX M OYPBIX BOJOPOCIIECH.
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[IpuBOAUTH IPUMEPHI IPE/ICTABUTEIICH
OCHOBHBIX CHCTEMAaTUYECKUX TPYIII
OpraHu3MOB

Hroro yacos 1o teme 15
5 | Tema «IIpoucxoxaenne 4ea0BeKa — aHTPONOTeHE3)
5.1 | Aarpomnonorus — 1 Pa3nenel v 3a1a4n aHTPOIIOJIOTUH. PackpbIBaTh copepkaHue TEPMUHOB U
HayKa O YEJIOBEKE Metoabl aHTPOIIOJIOTHH. MOHSATUH: aHTPOIOJIOTHSI, MOP(OJIOTHS,
JleMoHCcTpanun aHTPOIIOTE€HE3, AHTPOIIOMETPH,
Tabauis! 1 cxembl: «MeToabl PEKOHCTPYKIIHSI, apXEOJIOT s,
AHTPOIIOJIOT Y. sTHOrpadus.
Oo0opynoBanue: MyJIsKU HaspiBaTh paszaensl u 3anauun
OKaMEHEIOCTEN, TPEAMETOB AHTPOMOJIOTHH.
MaTepuaibHOU KyIbTYphI IPEAKOB XapakTepu30oBaTh METO/BI
yenoBeka; (hoTorpadun HaXog0K AHTPOIIOJIOTUU U CPABHUBATh UX MEXKY
MCKOMAEMBIX OCTATKOB YEJIOBEKA co00Ii1.
BriiensaTs BOnpoCkl 3BOTIOLHAH
YEJI0BEKA, UCCIIEYEMBIE P TOMOITU
pa3IMYHBIX METOJI0B
5.2 | Pa3Butue 1 CraHoBieHUE MPEICTaBICHUIN PackpeiBath cogepkaHue TEPMUHOB U
NIPEACTABICHUIN 0 MPOUCXOXKJACHUH YEIOBEKA. MOHSITUI: aHTPOIIOT€HHAs TEOPUS,
O IIPOUCXOXKIACHUN Penuruosselie Bo33peHUs. TpynoBas Teopusi, HOMO sapiens.
YEeJI0BEKa CoBpeMEHHBIE HAYYHBIE TEOPUH. OuenuBatb Bknag Y. /lapsuna

JdemoHcTpanuun

[Hoptper: Y. JapBuH.
Tabauibl U cXeMbl: «MeTOIbI

AHTPOIIOJIOT U .

B Pa3BUTHE IIPEACTABICHUIN

O IPOUCXOKICHUHU YEIIOBEKA.
AprymMEHTHPOBAHHO KPUTHUKOBATH
PEIIUTUO3HbIE IPEACTABIICHUS
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OobopynoBanme: MymsiKu
OKaMEHEJOCTEN, PEIMETOB
MaTepuaIbHOU KYJIbTYpPhI IPEIKOB
yesloBeKa; pernpoaykiuu (poTtorpadun)
KapTUH ¢ MU(DOJIOTHICCKUMHU U
OMOJIEHCKUMU CIOKETaMU
MIPOUCXOXKICHUS YEITOBEKa

O MPOUCXOXKICHUH YEJIOBEKA C TTO3ULIUU
€CTECTBEHHBIX HaYK.

XapakTepu3oBaTh HAyYHbIEC TEOPUU
MIPOUCXOKJICHHS YeJIOBEKA

5.3

MecTo uenoBeka
B CUCTEME
OPraHMYEeCKOro MUpa

CX0J1CTBO 4YeIOBEKa C )KUBOTHBIMU.
CucreMaTnuecKoe MOJI0KEHNE
yenoBeka. CBUIETENBCTBA CXO/ICTBA
YEJI0BEKA C JKUBOTHBIMMU:
CpPaBHUTEIHHO-MOP(OJIOTHUECKHE,
aMOpHOIOTrnYeCKUe, (PU3U0JI0ro-
OMOXMMHUYECKHE, TTOBEJICHYECKHE.
OTnuyus 4enoBeka OT )KUBOTHBIX.
[IpssMOXOXKIEHUE U KOMILUIEKC
CBSI3aHHBIX C HUM MPU3HAKOB. PazButue
TOJIOBHOI'O MO3ra ¥ BTOPOW CUTHAJIbHOU
CHUCTEMBI.

JdemoHcTpanuun

Tabnuibl u cxembl: «["0J0BHOM MO3T
yesoBekay, «YeroBekooOpa3Hbie
00e3bsiHbIY, «CKeleT 4eoBeKa 1
CKEJIET UMIaH3e», « Py TMMEeHThI 1
aTaBU3MBbI».

O0OopynoBaHue: CKEJET YEJIOBEKA,;
MO/IEJIb Yepera YeJIOBEKa U yeperna

PackpbiBath cosiepxanue TEPMUHOB U
MOHATUI: PYIUMEHTHI Y YeIIOBEKa,
aTaBU3MBbI Y UEJIOBEKA,
MPSIMOXOXKICHUE, BTOPAasi CHTHAIbHAs
cucTeMa.

OmnpenensiTb CUCTEMATUYECKOE
MOJIO’KEHUE YEI0BEKa B OPTaHUYECKOM
MUpE.

BhIABIATH UepThI CXOJCTBA U PA3TAUUS
YeJIOBEKA M )KHBOTHBIX.
XapakTepu3oBaTh CBUACTEIILCTBA
CXOJICTBA YEJIOBEKA M JKUBOTHBIX
(cpaBHUTENBEHO-MOP(OIOTUYECKHE,
aMOpHOIOTHYECKHE, (PHU3HOIOTO-
OMOXUMHUYECKHE, TTOBEICHUCCKHE).
[IpuBOAMTH MPUMEPHI ATABU3MOB U
PYJIMMEHTOB Y Y€JIOBEKA.

OnuceIBaTh MPU3HAKY YETIOBEKA,
c(hOopMHUPOBABIIHMECS B CBI3U

C IPEBECHBIM 00Pa30M KHU3HU MPEIKOB
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MINMITIaH3€, MOJCJIb KMCTHU YCJIOBCKA U
KHUCTH IINMIIaH3C.

JlaGoparopHnasi paGora
«M3yueHune 0cOOEHHOCTEHN CTPOSHUS

CKCJICTA YCIOBCKA, CBA3aHHBIX
C IIPAMOXOKIACHUCM)

U IIPSIMOXOKIEHUEM.

BBIABIATE MPUYHUHBI OCOOCHHOCTEN
CTPOEHMSI Uepera YeJloBeKa

110 CPABHEHHUIO C YEJIOBEKOOOPa3HBIMU
00e3bsiHAMU.

CpaBHHBaTh OPYJUHHYIO IEATEILHOCTh
YeJIOBEKA U )KMBOTHBIX.

CpaBHUBaTh 0COOEHHOCTHU BBICILIEH
HEPBHOM JIEATEIBHOCTH YEIOBEKA U
KUBOTHBIX

5.4 | IBmKymIye CUIIbI JIBrokytue cuibl ((hakTophl) PackpbiBath coepxanue TEPMUHOB U
(pakTopsl) aHTpoOIIOreHe3a: OMOJIOTUYECKHUE, MOHSATUM: HACJIEACTBEHHAS
aHTPOIIOTEeHE3a couuanbHble. COOTHOILIEHUE U3MEHYUBOCTb, ECTECTBEHHBIN 0TOOD,

OHMOJIOTHYECKHUX M COITUATBHBIX OpyAHIHAS IeATETHLHOCTD, TPYTIIOBOE
(aKTOpOB B aHTPOIIOTCHESE. COTPYJHUYECTBO, OOIIICHUE, PEUb.
JdemoHcTpanumn XapakTepu30BaTh JBUKYIIINE CUIIBI
Tabnuiibl v cxembl: «JIBHKyIIHME CUJIBI | aHTPOIIOTeHE3a: OMOJOTHYCCKUE U
AHTPOIIOTCHE3a). ColLlMaIbHbIE
OoopynoBanue: MyJISIKU IPEIMETOB
MaTepHATbHON KYJIbTYPhI MPEIKOB
YeroBeKa

5.5 | OcHoBHBIE cTaTUU OCHOBHBIE CTaJITUU AaHTPOTIOTEHE3A. PackpriBath copepxanne TEPMUHOB U

aHTPOIOreHe3a

Pannune yenoBekooOpa3Hbie 00€3bIHbI
(IpOKOHCYJIbI) U pAHHUE TOHTUJIBI —
o01IHe MPEeaKH 4eJI0BEeKOOOPa3HbIX
00€3bsH U JIto/1el. ABCTPAJIONMUTEKH —
JIBYHOTHE NPEIKHU Jroaei. HemoBek

MOHSTUI: aBCTPAIIONUTEK, UenoBek
yMelblid, YenoBek mpsaMOXOIsIIni,
Yenosek reiaennoeprcekuii, YenoBek
HEaHJAEPTaIbCKUM, KPOMAaHbOHEII,
JICHUCOBCKHUM YEJIOBEK, YeToBeK
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YMEJIBII, IEPBBIE U3TOTOBIICHUS
opyauu Tpyna. Yenosek
NPAMOXOJISIIIIUN U TIEPBBINA BBIXO/]
mroJie 3a npenensl Adpuku. Yenosek
refeIb0epreKuii — OOIIM MpeIoK
HEaHJEPTAIBbCKOIO YEJIOBEKA U
YEJI0BEKA pa3yMHOT0. YelmoBek
HEaHJEPTATbCKAN KaK BUJ JIFOJEH
XOJIOTHOTO Kiinmara. Yenosek
pa3yMHBIA COBPEMEHHOTO THIIA,
JICHHUCOBCKUM YEJIOBEK, OCBOCHUE
KOHTHUHEHTOB 3a npejenamMu Appuku.
[TaneoreneTrka v nNaji€OreHOMUKA.
JdeMoHcTpanuu

[loptpetst: JI. JIuku, A. S. Porunckuit,
M. M. I'epacumos.

Tabnuibl U cXeMbl: « IBOJTIOINUOHHOE
JPEBO YEJIOBEKA», « ABCTPAIIONIUTEK,
«Yenosek ymensliny, «HenoBek
MPSAMOXOIAINIY, «J|eHNCOBCKUI
yenoBeky, «Heanaepranbuby,
«KpomanboH1IBDY, «IIpenku yenoBekay.
Oo6opynoBanme: MojaeIH TOpCca
IIPEJIKOB YEJIOBEKA; MYJISKH [IPEAMETOB
MaTepUaIbHOU KYJbTYpPbI TPEIKOB
YEeJI0BEKa

pa3yMHBI COBPEMEHHOTO THIIA,
MaJICOrC€HETUKA.

XapakTepu3oBaTh OCHOBHBIE CTA/IUH
AHTPOIOTEeHE3A.

BbISIBIATE MPOrPECCUBHBIE YEPTHI,
MOSBUBIINECS y MPEAKOB YEJIOBEKA
Ha pa3HbIX CTA/IUSIX aHTPOIIOTEHE3A.
[IpuBOAUTE pUMEpPHI IPEACTABUTEIICH
OCHOBHBIX CTaJIM{ aHTPOIIOTCHE3A:
ONMCHIBATh UX AHTPOIIOMETPUYECKUE
JaHHbIE, 00pa3 KU3HU U OPYIUsl TpyJa.
CpaBHHMBATH NPEACTABUTEIECH OCHOBHBIX
CTaJIUi aHTPOIIOTEHE3a
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5.6 | DBomronUA DBOJIIOLMS COBPEMEHHOTO YEJIOBEKA. PackpbiBath coepxanue TEPMUHOB U
COBPEMEHHOT'O EcTtecTBeHHbIN 0TOOP B MOMYJISIUAX MOHSTUI: MyTAaIIMOHHBIN TPOIIECC,
yeJioBeKa yesnoBeka. MyTalmoHHBIN MTpoliece U oJIMMOP(GU3M, TTOMYJISIIHOHHBIE

nosmmMopusm. [lomymsiinonabIe BOJIHBI, Apeii( reHoB, MUTpaLus,

BOJIHBI, Ipeii) reHoB, MUTpaIus U «3(hexT ocHOBATETA.

«(dekT ocHOBaTENSD B MOMYJISIUAX XapakTepu3oBaTh pOJIb €ECTECTBEHHOTO

COBPEMEHHOT0 YEJIOBEKA. oT0Oopa B MOMYJIALUAX COBPEMEHHOTO

JdeMoHCcTpanuu YyeJIOBEeKa.

Tabauiel U cxeMbl: «ITarnbl 3BoTONUN | OLeHUBATh POJIb MYTAITMOHHOTO

YEJIOBEKa npoiiecca, MOMyJIsSIIIUOHHBIX BOJH,
npeiida reHoB, Murpanu, «3pdexra
OCHOBATEJISD» B DBOJIIOLIUYU TOMYJIALINI
COBPEMEHHOTO YeJIOBEKA.
[IpuBoauTH MpUMEPHI PaKTOPOB,
CIIOCOOHBIX BBI3BATH MOIMYIISITUOHHBIC
BOJIHBI B DBOJIFOIIUU COBPEMEHHOTO
YeJioBeKa

5.7 | UenoBedecKue packl. Yenoseueckue pacel. [TonsaTue o pace. | PackpeiBath copeprkanne TEPMUHOB U

MexaucunurniInHapHbIe
METO/Ibl aHTPOTIOJIOTHH

bosbime pacel: eBponeongHas
(eBpasuiickasi), aBCTpaJO-HErPOHUIHAS
(3KBaTOpUaNIbHASA ), MOHTOJIOUTHAS
(a3uarcko-amepukaHckas). Bpems u
yTH paccesIeHus Ye0BeKa Mo
iaHeTe. EAMHCTBO YenoBeueckux pac.
Hay4Hast HeCOCTOSITEIBHOCTh pacu3Ma.
[IpucnocoOiaeHHOCTh YenoBeka

K Pa3HbIM YCJIOBHUSM OKPYXKarOIIEH

MOHSTUH: paca, pacoreHes3, pacusm,
COLIMAJIbHBIN JaPBUHU3M.
XapakTepu3oBaTh MPU3HAKUA OOJIBIITNX
pac 4esIoBEKA: €BPOIEOUTHOM
(eBpa3uiickoil), aBCTPaIO-HETPOUTHOM
(?KBaTOpUAIILHOMN ), MOHTOJIOUTHOM
(a3uaTcKO-aMepUKaHCKOM).

BbISIBISITE IPUYMHBI BO3HUKHOBEHHUS
YeJIOBEYECKHX pac.
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cpensl. Bausaue reorpaduyeckoit
cpenbl U perda reHoB

Ha MOP(OJIOTHIO U (PU3HUOJIOTHIO
YEJIOBEKa.

MexIucuuIunHapHbIE METOIbI

B pu3nuecKoii (OMOIOTHIECKOM )
AHTPOMOJIOTMH. DBOJIOLHOHHAS
AQHTPOTIOJIOTHS U MaJIC0AHTPOTIOJIOTUsT
YEJIOBEYECKHUX MTOMYJISIUN.
buocounansHbie HCCen0BaHUS
pupoJibl yenoseka. MccienoBanue
KOABOJIIOLUN OMOJIOTUYECKOTO U
COIIMAJILHOTO B YEJIOBEKE.
JdeMoHcTpanuu

Tabsuibl v cxeMbl: «Pachl yenoBekay.
IIpakTueckas padora

«3y4eHune 5KOJIOTUYECKUX aJanTalni
YEJIOBEKa»

[IpuBOAUTH IPUMEPHI ATANTUBHBIX
MPU3HAKOB Y MIPEICTaBUTEIICH
YeJIOBEUECKHX pac.

[IpuBOIUTH CBUAECTENHCTBA €AMHCTBA
MIPOUCXO0K]ICHUS YEI0OBEUECKUX pac.
ComnocTtaBiisiTh aaNTUBHBIEC TUIIBI
JIOJIEH C pacOBBIMU MPU3HAKAMH.
Jloka3bIBaTh HAYYHYIO
HECOCTOATENIbHOCTh pacu3ma

Nroro yacos 1o teme 10
6 | Tema «9Koj0rusi — HAyKa 0 B3AUMOOTHOIIEHUSIX OPTAHU3MOB M HA/IOPTaHM3MEHHBIX CHCTEM C OKpY:Kalollei
cpenon»
6.1 | 3apoxuenue u 1 3apOoKIEHUE U Pa3BUTHE DKOJIOTUH PackpeiBaTh copepxaHue TEPMUHOB U

Pa3BHUTUC SKOJIOTINH

B Tpyaax A. I'ym6onpara, K.®. Pynse,
H.A. CeBepuioBa, J. I'ekkens,

A. Tencin, B.H. Cykauéa. Paznensl u
3a/1a4u 3KOJIOTuH. CBA3b HKOJIOTUU

C IpyTMMHU HayKaMH.

IIOHATHN: YKOJIOTHs, ayTIKOJIOTHS,
CHUHAKOJIOT S, SKOJIOTHUSI COOOIIECTB U
DKOCHUCTEM, IKOJIOTHS BUIOB U
MTONYJISILIUN.

XapakTepu3oBaTh OCHOBHBIE 3TAIlbI
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JdeMoHCcTpanuu

[MoptpeTtsi: A. I'ymbonbaT,

K. ®@. Pynne, H. A. CeBep110B,

3. I'ekkenp, A. Tencnu, B. H. Cykaués.
Ta0muibs! ¥ cxeMbl: «Pa3aensl
SKOJIOTHI

3apOKJICHUS U PA3BUTHS IKOJIOTHH KaK
HaYKHU.

[IpuBoaUTH IPUMEPHI 0O HEKTOB
U3Y4YEHUS SKOJIOTHH.

Ha3biBaTh OCHOBHBIE 33/1a4H, CTOSIINE
nepesa y4EHbIMU-3KOJIOTaAMH.
YcTanaBnMBaTh B3aUMOCBSA3b KOJIOTHH
C IpYTUMU HayKamMu

6.2

MeTo bl YKOJIOTHH.
3HaueHHne
DKOJIOTHYECKHUX
3HAHHUHU I YeJI0BEKa

Metonas!l 3konoruu. Ilonesrie
HaOJIIOICHHS. DKCIIEPUMEHTHI

B 3KOJIOTHH: TIPUPOIHBIE U
nabopaTtopHbie. MoienupoBaHue
B OKOJIOTUU. MOHUTOPHHT
OKPYXarOUIEH CPE/Ibl: TOKAIbHBIM,
pEruOHAIBHBIN U TJI00ATBHBIH.
3HaYCHHUE HKOJIOTUYECKUX 3HAHUM
JJIS1 YETTOBEKA. DKOJIOTUYECKOE
MHPOBO33PEHNE KaK OCHOBA CBSI3EM1
YEJI0BEYECTBA C MMPUPOJION.
DOpMUPOBAHUE HKOJIOTUUECKOMN
KYJIBTYPBI U 3KOJIOTUYECKOU
TPaMOTHOCTH HACEJICHUS.
JdemoHcTpanuun

Tabauip! U cxeMbl: «MeToabl
AKOJIOTHNY, «CXeMa MOHUTOPUHTA
OKPYXKaroUEH Cpeabh».

PackpbiBaTh copiepKaHle TEPMUHOB U
TIOHSTHIA: TIOJICBBIC HAOIIOACHMS,
MOHHUTOPHUHT OKPYKAIOIIEN CPEBL,
MO/IeJIUPOBaHUE, SKCIIEPUMEHT,
MIPOTHO3UPOBAHUE.

XapakTepu30BaTh METOIbl IKOJIOTHH.
[IpuBOIUTH PUMEPHI TTOIEBBIX
HaOJIIOIEHNI B DKOJIOTHH.

BrIsiBISITE 0COOCHHOCTH MOHUTOPUHTA
OKpYKarolIen cpelibl Kak MeTo/1a
AKOJIOTHUYECKUX MUCCIICIOBAHUN.
OOOCHOBBIBATH 3HAUCHHUE
AKCIIEPUMEHTOB B IKOJIOTUUECKUX
HCCJICIOBAHUSIX.

CpaBHUBaTh J1aDOpaTOPHbBIE U
MIPUPOIHBIC SKCIIEPUMEHTHI KaK METO IbI
AKOJIOTUYECKUX HCCIICTOBAHMIM.
OrneHrBaTh 3HaYEHUE MPOTHO3UPOBAHUS
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JlaGoparopHnasi paGora
«3yueHre MeToJ0B 3KOJIOTUYECKHUX
UCCJIeIOBAHUI»

KaK METO/1a DKOJOTMYECKUX
HUCCIIEeI0OBaHUMH.

O00CHOBBIBAaTH HEOOXOIUMOCTh
DKOJIOTHYECKUX 3HAHUU

JUISl COBPEMEHHOT0 YeJIOBEKa

Htoro yacos no Teme 3
7 | Tema «Opranusmsl 4 cpeaa 0OUTaHUSD)
7.1 | Dxomoruueckue 1 OKosorudeckue (pakTopsl U PackpbIBath conepxaHue TEPMUHOB U
(dakTopsI 3aKOHOMEPHOCTH UX JEHUCTBUS. MOHSATUI: PKOJOTHYECKUH (haKkTop,

Knaccudukanus 3x010ruuaeckmnx
(dhakTOpOB: aOMOTUUECKUE,
OouoTuuyeckue, antpororeHusie. Oo1ue
3aKOHOMEPHOCTH JEHUCTBHS
sKojorudeckux (axropos. [IpaBuio
munumyMa (K. [npenrens,

1O. JIu6ux). TonmepaHTHOCTD.
DBPUOMOHTHBIC U CTEHOOMOHTHBIC
OpTaHU3MBI.

JemoHcTpauumn

Tabauibl ¥ cXeMbl: « IKOJIOTHUECKHE
bakTopb».

Oo6opynoBanme: repdbapuu u
KOJUICKITUU PACTCHUU U )KHBOTHBIX,
MPUCTIOCOOJICHHBIX K BIHSTHUIO
Pa3IMYHBIX YKOJIOTUYECKUX
(dakTopoB

OMOJIOTUYECKHUI ONITUMYM,
OTpaHUYMBAIOIINUNA (TUMUTHUPYIOIIHI)
daxTop.

Knaccuduuupopats sKonoruueckme
(aKTOpBI 1O pa3HBIM OCHOBAHUSIM.
XapakTepusoBaTh 00IIHe
3aKOHOMEPHOCTH JICUCTBUSA
HKOJIOTUYECKUX (PAKTOPOB.
OO00CHOBBIBATh JEHCTBUE 3aKOHA
ONTHUMYMa U 3aKOHA OrPAaHUYHUBAIOLIETO
daxTopa.

[IpuBOAUTH PUMEPHI:
WUTIOCTPUPYIOLIUE IEHCTBHE TpaBuiIa
MUHHUMYMa, OTPAaHUYHBAIOIIETO
(dhaxTopa, SBpUOMOHTHBIX U
CTEHOOMOHTHBIX OPTaHU3MOB
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1.2

AOuornyeckue
daktopsl. CBeT Kak
YKOJIOTUYECKUN

baxTop

Abunotndeckue paktopsl. CBET Kak
aKoJiorudeckuit pakrop. [ericTBue
Pa3HBIX YYaCTKOB COJIHEUHOTO CIIEKTpa
Ha OpraHu3Mbl. DKOJIOTUYECKUE
TPYIIbl PACTEHUMN U )KUBOTHBIX

110 OTHOIIEHUIO K cBeTy. CUTHaJIbHAsS
pousb cBeTa. DOTONEPUOAU3M.
JdeMoHcTpanuu

Tabnuibl u cxeMbl: «CBETOBOM
CIIEKTP», « IKOJIOTUUECKUE TPYIITIHI
YKUBOTHBIX MO0 OTHOIIIEHUIO K CBETY).
OobopynoBanme: repdbapuu
CBETOJIFOOMBBIX, TEHEIIOOUBBIX U
TE€HEBBIHOCIIMBBIX PACTCHHUIA;
CBETOJIIOOMBEIC, TCHEIIOOUBBIE 1
TEHEBBIHOCIIMBbIE KOMHATHbIE
pacTeHus.

JlabopaTopHasi padoTa
«BpIsiBIEHNE IpUCTIOCOOIEHUI
OpraHu3MOB K BIIMSIHUIO CBETa»

PackppiBaTh copepkanue TEPMUHOB U
MOHSATUM: CBET, (POTONEPUOTU3M.
XapakTepus3oBaTh JCHCTBHE CBETA KaK
HKOJIOTHYECKOTO (haKTOopa.

CpaBHUBaTh JEHCTBHUE PAa3HBIX
YYaCTKOB COJTHEYHOTO CTIEKTpa

Ha OpraHu3MBbl.

BBIABIATE 0COOCHHOCTH CTPOCHUS U
KU3ZHENIEATETbHOCTH PACTEHUN Pa3HbIX
AKOJOTHYCCKUX TPYII 10 OTHOIICHUIO
K CBETY (CBETOJIIOOMBBIC, TEHETIOOUBEIE,
TEHEBBIHOCIIMBEIEC).

[IpuBOINUTH IPUMEPHI PACTEHUH PAa3HBIX
HKOJOTUYECKUX TPYII [0 OTHOIIECHHUIO
K CBETY.

BBIABIATE 0COOCHHOCTH CTPOCHUS U
KU3HEICATECITLHOCTH JKUBOTHBIX Pa3HBIX
HKOJIOTUYECKUX TPYII MO0 OTHOIICHHUIO
K CBETY (JITHECBHBIC, CYMEPEUHBIE,
HOYHBIC).

[IpuBOAUTH IPUMEPHI KUBOTHBIX
Pa3HBIX SKOJOTUUECKHUX TPy

10 OTHOIIICHUIO K CBETY.
OO6O0CHOBBIBATh 3HAUCHUE
dboTorneprnoan3Ma B )KU3HU OPTaHH3MOB
U IS IPAKTHKHU CETBCKOTO

XO035IUCTBA
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7.3

AOuoruueckue
(bakTOopHI.
Temmeparypa kak
AKOJIOTUYECKUN

dakTop

TemnepaTypa Kak 3KOJIOTUYECKU I
dakTop. JleficTBre TemMnepaTypbl

Ha opraHu3Mel. [lolikunoTepmMHbIE U
TOMOMOTEPMHBIE OPTAHU3MBL.
DBPUTEPMHBIE U CTEHOTEPMHBIE
OpTaHU3MBI.

JdeMoHcTpanuu

Tabsuib! v cxembl: « TennoKpoOBHbBIE
AKUBOTHBIE», «XOJOTHOKPOBHBIE
KUBOTHBIEY.

Oo6opynoBanme: repbapuu u
KOJUIEKLIUHU TETIOFOOUBBIX,
3UMOCTOUKHX, MOPO30yCTOMYUBBIX
pacTEeHUi; Yydesia MTULL U 3BEPEil.
JlabopaTopHasi padora
«BpIsiBIEHNE pUCTIOCOOIEHUI
OpPraHu3MOB K BIMSTHUIO TEMIIEPATYPhI»

PackpwiBath copepxkaHue TEPMUHOB U
MOHATHI: TEMIIEpATypa,
MONUKWIOTEPMHBIE (XOJIOAHOKPOBHBIE),
rOMOMOTEpMHBIE (TETIOKPOBHBIE)
OpraHu3Mbl, aHaOMO3, IBPUTEPMHBIEC
OpraHU3Mbl, CTCHOTEPMHbIEC OPTraHU3MBI,
TEPMOPETYJISALIHS.

XapakTepu3oBaTh JICVCTBUE
TeMIepaTypbl Ha OPraHU3MBbl.

BbIABIIATE 0COOEHHOCTH CTPOEHUS U
KA3HEAEATEIBHOCTH MOMKUIOTEPMHBIX

(XOJIOTHOKPOBHBIX) U TOMOHOTEPMHBIX
(TETJIOKPOBHBIX ) YKUBOTHBIX.
[IpuBOINTH MPUMEPHI TOMKUIOTEPMHBIX
(XOJIOTHOKPOBHBIX ) 1 TOMOMOTEPMHBIX
(TENIOKPOBHBIX ) )KUBOTHBIX.
BbIBIIATH OCOOEHHOCTH CTPOEHUS U
KUZHEJEATEIBHOCTU TEIUIOIO0UBBIX,
3UMOCTOUKHX, MOPO30YCTOUYHUBBIX
pacTeHUN.

[IpuBOIUTH TPUMEPHI TEIIOTIOOUBBIX,
3UMOCTOUKHX, MOPO30YCTOUYHUBBIX
pacTeHU.

[IpuBOIUTH IPUMEPHI IBPUTEPMHBIX U
CTEHOTEPMHBIX OPTraHU3MOB.
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7.4 | Abuotuueckue Bi1ayKHOCTB KaK 9KOJIOTUYECKUN PackpriBatTh copepxaHue TEPMUHOB U
dakTopsl. BraxxHoCcTh dakrop. [IpucnocobeHus pacTeHU MOHSATHUM: BJIAKHOCTD, THAPODUTHI,
KaK SKOJIOTHYECKUI K MOJJIEpKaHuI0 BOAHOTO OanaHca. rUrpopuThl, ME30PUTHI, KCEPODUTHI,
dakro Knaccudukanus pacrenuit JKUBOTHBIC: BOJIHBIC, ITOTYBOJIHBIE,

110 OTHOLIEHHUIO K BOJIE. Ha3eMHBbIE.
[IpucnocoOaeHHsT KUBOTHBIX XapakTepu3oBaTh ICUCTBUE BIAXKHOCTU
K U3MEHEHUIO BOJTHOTO PEXKUMA. KaK 9KOJIOTHYECKOro (hakTopa.
JleMoHCTpanun BbIsBISITE 0COOEHHOCTU CTPOCHUS U
Tabnuiel U cxeMbl: «DuU3noI0THUECKUE | )KUZHENESITENBHOCTH PACTEHUN Pa3HBIX
aJlanTalny >KUBOTHBIX). HKOJIOTUYECKUX TPYIII 10 OTHOIICHHUIO
Oo6opynoBanme: repOapuu pacTeHUl, | K BOJE.
OTHOCSIIUXCS K TUTpOdUTaM, [IpuBOAUTH IPUMEPHI PACTEHUI Pa3HBIX
kcepoduram, Me3opuTam, KOMHaTHBIC | DKOJIOTHYECKUX I'PYIII 10 OTHOLIECHUIO
pacTeHHs JaHHBIX CPYIIIL. K BOJIE.
JlabopaTopHasi padoTa BrIsSBIISITE aHATOMUYECKHE U
«AHaTOMHYECKHE OCOOEHHOCTH duznonornyeckre NpucnocoOIeHUsS
pPaCTEeHHI U3 Pa3HBIX MECT OOUTAHUS» | JKUBOTHBIX K H3MEHEHUIO BOJIHOTO
pexuma.
[IpuBOIUTH IPUMEPHI BOJHBIX,
MOJTYBOJIHBIX M HA3€MHBIX KUBOTHBIX
7.5 | Cpenpl oOuTaHus Cpennl oOUTaHUSI OPTaHU3MOB: BOJIHAsA, | PackpbIBaTh cojiepkaHue TepMUHA

OpraHUu3MOB

Ha3eMHO-BO3IyIITHAS, TIOUBCHHAS,
rIIyOMHHAS TTOATIOYBEHHAS,
BHYTpHOpTaHU3MeHHast. DU3HKo-
XUMUYECKHE 0COOCHHOCTH Cpel
oOUTaHUS OPTAaHU3MOB.

«cpena oOuTaHusY.

XapakTepu3oBaTh OCOOCHHOCTH
BOJHOM, HA3EMHO-BO3YIIIHOM,
MMOYBEHHOM, TNTYyOMHHO MOJIMOYBEHHOU U
BHYTPHOPTaHU3MEHHOM CpeJl OOUTaHUSI.
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[IpucnocoOaeHust OpraHU3MOB K KU3HU
B Pa3HbIX Cpeaax.

JdeMoHcTpanuu

Tabsuubl u cxeMbl: «Cpeabl 0OUTaHUA
OpraHUu3MOB).

Ob6opynoBanme: KOJJICKIIUU
KUBOTHBIX, OOUTAIOIINX B Pa3HBIX
cpenax

CpaBHHBaTh QUBHKO-XUMHYCCKHEC
YCJIOBUS Pa3HBIX CpeJl OOUTAHUS.
BoIsSIBISITE 4epThl NPUCTIOCOOIEHHOCTH
OpraHu3MOB K OOUTAHHIO B BOJIHOM,
HA3€MHO-BO3YIIIHOM, IOYBEHHOM,
BHYTPHUOPTaHU3MEHHOM Cpeax
oOuTaHus.

[IpuBOIUTH IPUMEPHI OPTraHU3MOB,
OOUTAIOIINX B Pa3HBIX Cpellax

7.6 | buonormueckue buonornyeckue putmsl. BHemHne u PackpbIBaTh copepKaHue MOHATHS
PUTMBI BHYTpEeHHHE pUTMbI. CyTOUYHBIE U «OMOJIOTUYECKUE PUTMBD».

TOAUYHBIE PUTMBL. XapaxkTepuzoBaTh 0COOCHHOCTH
[Ipucnoco01eHHOCTh OPTaHU3MOB K BHEIIIHNX, BHYTPEHHUX, CYTOYHBIX U
CE30HHBIM U3MEHEHHUSM YCIOBUI TOJMYHBIX OMOJOTHYECKUX PUTMOB.
AKU3HH. [IpuBOANTH MPUMEPHI POSBICHUS
JleMoOHCcTpanun OMOJIOrMYECKUX PUTMOB Y Pa3HbIX
Tabsauubl u cxembl: «bruonoruueckue OpPTaHU3MOB.
PUTMBD». BbIABIATH 4epThl IPUCTIOCOOIEHHOCTH
Oo6opynoBanme: repOapuu u OPTraHU3MOB K CE30HHBIM U3MEHECHUSIM
KOJUJICKIIUH PACTEHUN U )KUBOTHBIX, YCJIOBUM KU3HU.
o0nagaroumx YepTamMmu OnuceIBaTh CE30HHBIE SIBJICHUS B )KU3HU
IPUCIIOCOOIEHHOCTH K CE30HHBIM OpraHU3MOB, PaCIPOCTPaHEHHBIX
U3MEHEHUSIM YCIIOBUM KU3HU B CBOEH MECTHOCTH

7.7 | Kuznennslie GOopMBbI XKuznenusie (HopMbl OPraHU3MOB. PackpeiBaTh comep:kaHue MOHATHUS

OpraHu3MOB

[TonsaTHe 0 )KU3HECHHOU hopMme.
XKuzHeHHsie (hOPMBI pACTEHMIA:
JepeBbsl, KYCTApHUKH, KyCTApPHUYKH,

«OKU3HEHHas (hopMa OpraHu3May.
BbIsBIIATH 0COOEHHOCTH CTPOEHUS U
KU3HEAEATEIBHOCTH PACTEHUN Pa3HBIX
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MHOT'OJIETHUE TPABBL, OJHOJIETHUE
TpaBbl. JKu3HeHHBIE (DOPMBI KUBOTHBIX:
TUAPOOHUOHTHI, TCOOUOHTHI,
a’3poOnoHTHI. OCOOEHHOCTH CTPOCHUS U
00pasza >KU3HH.

JdemoHcTpanumn

Tabnuiel u cxembl: « Ku3HEeHHbBIE
dbopmbl pacTenuity, « KuzHeHHbIe
(bOpMBI KUBOTHBIX).

Oo6opynoBanme: repdbapuu u
KOJUICKIIMM PACTECHUHN U KUBOTHBIX
Pa3IUYHBIX JKU3HEHHBIX (hOpPM

’KU3HEHHBIX (DOPM.

[IpuBOINUTH MPUMEPHI PACTEHUH PAa3HBIX
KU3HEHHBIX (POPM.

BbIABIIATE 0COOEHHOCTH CTPOEHUS U
KA3HEAEATEIIbHOCTH KUBOTHBIX Pa3HBIX
KU3HEHHBIX (POpM.

[IpuBOANTH IPUMEPHI KUBOTHBIX
pa3HBIX )KU3HEHHBIX (HOpM

7.8

buotnueckue hakTopsl

buotnueckue pakropsl. Busl
OMOTHUYECKUX B3aMMOJICHCTBUIA:
KOHKYPEHIIUS, XUIIIHUYECTBO, CUMOMO03
u ero ¢popmel. [Tapazutusm,
KOOTIepalys, MyTYaJIUu3M,
KOMMEHCAJIU3M (KBapTUPAHTCTBO,
HaxjeOHMYecTBO). HeTpoduueckue
B3aUMOJICHCTBUS (TOIMMYECKHE,
dbopuueckue, padbpuueckue). 3HaUCHUE
OMOTHYECKUX B3aUMOJIEUCTBUI IS
CYIIECTBOBAHUSI OPTaHU3MOB B CpPEJEC
obutanus. [IpuHIIUIT KOHKYPEHTHOTO
WCKJIFOUCHHUS.

JdemoHcTpanuun

TaGauIpl ¥ cXeMbl: « IKOCHCTEMA

PackpeiBaTh conep:kaHue TEPMUHOB U
MOHSATHN: KOHKYPEHIIUS, XUIITHUYECTBO,
MapasuTUu3M, MyTyallu3M,
KOMMEHCAJIU3M, HETpo(prueckue
B3aUMOJECUCTBUA.

XapakTepuszoBaTh BUJIbl OMOTUYECKUX
B3aUMOJICHCTBUH.

OOBICHATH CYITHOCTh KOHKYPEHIIUH,
XUITHUYECTBA, MAPA3UTU3MA,
MyTyaliu3mMa, KOMMEHCaIU3Ma.
[IpuBOIUTH IPUMEPHI OPTAHU3MOB,
YYaCTBYIOIIHNX B OMOTUYECKUX
B3aMMO/ICHCTBUSAX Pa3HbIX TUIIOB.
O1leHnBaTH 3HAYEHNUE OMOTHUECKUX
B3aMMOJICHCTBUH IS CYILIECTBOBAHUSA
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HIMPOKOJHUCTBEHHOTO JIECAY,
«DKOCUCTEMAa XBOMHOTO JIecay,
«lenu nuTaHusy, « XUITHUYECTBOY,
«ITapazutnzm», «KoHkypeHIus»,
«Cumonosy, «KommMmeHcaansmy.
Ob6opynoBanme: KOJJIEKIIUN
KUBOTHBIX, YUaCTBYIOIIUX

B Pa3IMYHBIX OMOTUYECKUX

OpraHu3MOB B Cpejie OOUTaHUS.
OO60CHOBBIBATH JICHCTBUE MPUHITUTIA
KOHKYPEHTHOTO UCKJIFOUCHUS

B3aMOJIENCTBUAX
Htoro yacoB 1o Teme 9
8 Tema «Iko10rusi BUA0B U MOMYJISIIIMID
8.1 | Dxonoruueckue 3 DKOJIOTUYECKUE XAPAKTEPUCTUKH PackpriBaTh coziep:kaHue NOHATUSA
XapaKTEPUCTUKHU nonyJsinuu. [omynsuus kak «TTOTTYJIALASI .
TIOIYJISIITAN ouosornuyeckas cucrema. Poib OueHuBaTh 3HaUEHNUE HEOJHOPOJHOCTH

HEOHOPOJIHOCTHU Cpebl, PU3NUECKUX
OapbepPOB U OCOOCHHOCTEH OMOJIOTHH
BUJIOB B (HOPMHUPOBAHUU
MIPOCTPAHCTBEHHOU CTPYKTYPBI
nonynsuuid. OCHOBHBIE ITOKA3ATENH
MOMYJISILUN: YUCIIEHHOCTD, INIOTHOCTb,
BO3pacTHas U MOJIOBask CTPYKTYpa,
POXKJIaEMOCTh, IPUPOCT, TEMIT POCTA,
CMEPTHOCTb, MUTPALIUSL.
JdemoHcTpanuun

Talauis! ¥ cxembl: «IKOJIOTHUYECKUE
XapaKTePUCTHUKHU MOMYJISIIIUN,
«IIpocTpaHcTBEHHAs CTPYKTypa

cpelbl, pU3NYECKUX 0apbepoB U
0COOEHHOCTE OMOJIOrMU BUAOB

B (OpMHUPOBAHUHU TIPOCTPAHCTBEHHOMN
CTPYKTYPbI MTOMYJISIITUNA.

IIpuBOAUTH pUMEPHI TOMYJISALAI
Pa3HBIX BUJIOB PACTEHUI U JKUBOTHBIX.
XapakTepu30BaTh OCHOBHbBIC
HKOJIOTUYECKUE TTOKA3aTEIn
MONYJISIIIUN: YUCIICHHOCTh, INIOTHOCTD,
BO3pACTHAs U MOJIOBask CTPYKTYpa,
POXK1a€MOCTh, IPUPOCT, TEMI POCTA,
CMEPTHOCTb, MUTPAIIHUS.
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IMOIIYJIALIUN ((B03paCTHLIe IMUpaMHuabl
IMOMyJIALUKN»

8.2 | Dkonoruyeckas DKOJOTUYECKask CTPYKTypa MOMyJsiiuK. | PackpbIBaTh coepxaHrue TEPMUHOB U
CTPYKTypa O1ieHKa YMCIEHHOCTH OIS, TIOHSATUM: IMHAMUKA TTOMYJISIINH,
MOITYJISILIN Y. JIMHaMUKa [TOMYJISALNN K €€ perysaius. | OMOTUYECKUI NOTEHIUA MOIYJIALUY,
JlnHaMuKa oIyJsAun broTnueckuit moTeHIMAN MOMYJISIUNA. | KPUBBIE BBKUBAHUA, (PAKTOPBI
U €€ perysuus MoaenupoBaHrue THHAMUKH CMEPTHOCTH, EMKOCTb CPEBI.

nonyJssanuu. Kpussie pocta OOBIICHATH 3aKOHOMEPHOCTH

YUCJIEHHOCTHU nonyJisinuu. Kpusbie pa3menieHus oco0eu MomyJsiuu

BBDKHUBAHUSA. PeTylsanus 4ucIeHHOCTH | HA 3aHMMAaeMOM TEPPUTOPHUH.

MOMYJISIITUA: poJib (PaKTOPOB, OnennBaTh OMOTHYECKUI MOTEHIIUAT

3aBUCSILINX U HE 3aBUCSIIUX OT MOMYJISILUN Pa3HbIX OPTaHU3MOB.

IIJIOTHOCTU. DKOJIOTUYECKUE CTPATErUU | AHATU3UPOBATH KPUBBIE POCTA

Bu0B (- u K-cTparerun). YHCJIEHHOCTH TIOMYJISIIUU U KPUBBIC

JdeMoHCcTpanuu BBIKWBAHUSI.

Tabauiel U cxembl: «CKOPOCTh OO6O0CHOBBIBATH MPUYUHBI CICPKUBAHUS

3aCeJICHUS TIOBEPXHOCTH 3EMIIU OMOTHYECKOTO MOTEHIINaIa pocTa u

PA3JIMYHBIMHA OPTaHU3MaMM) IIPAYXHBI BCIIBILIEK POXKIAEMOCTH
Y OTAEIbHBIX OPTAHU3MOB.
[lepeuncnsath pakToOpbl CMEPTHOCTH,
PETYIUPYIOLINAE YUCIEHHOCTD
MONYJISILIUN PACTEHNUN U KUBOTHBIX.
OnuceIBaTh 3KOJOTUYECKUE CTPATETUN
BUJIOB

8.3 | Dkosornueckas HAIIA [TonsaTre 00 PKOJTOTHUECKOMN HUIIIS PackpriBaTh conepkaHrue TEpPMUHOB U

BUJIA

Buna. Mecroobutanue. MHOromepHast
MO/IEJIb 3KOJOTUYECKON HUILIN

MOHSITHI: PKOJIOTUUECKAsl HUIA, BU]I,
apeal, UHBa3us.

142



®denepanbHas padouas nporpamma | buosorus. 10-11 knaccel (yriryOaEHHBIH ypOBEHB)

Jx. 1. Xatunncona. Pazmepsl
AKOJIOTUYECKOM HUIIM. IloTeHInanpHas
Y peali30BaHHAs HUIIIY.

Bup xak cuctema nomysnsanuii. Apeanbl
BUJI0B. BUIbI M X )KU3HECHHBIE
CTpaTeruu. JKOJIOTHYECKHE
SKBUBAJICHTBHI.

3aKOHOMEPHOCTHU MOBEJCHUS U
MUTpAIAM )KUBOTHBIX. bronornyeckue
VHBA3UM YYKEPOJIHBIX BUJIOB.
JdeMoHcTpanuu

[loptper: JIx. M. XaT4nHCOH.
Tabauupl 1 cxeMbl: «Moaenb
AKOJIOTHYECKOW HUIIN

JIx. Y. XaTunHCOHaY.
Oo6opynoBanue: repObapuu pacTeHUN;
KOJUICKIIUU >KUBOTHBIX.
JlaGoparopHnasi paGora
«IIpucnocoOieHns CeMsiH pacTeHUM

K pacCeJICHUIO»

XapakTepu30BaTb MHOTOMEPHYIO
MO/I€JIb 9KOJOTUYECKON HUIIN

JIxx. M. XaTunHCOHA.

[TpuBOAUTH IPUMEPHI IKOJIOTUUECKUX
HHUIII Pa3HbIX BUJIOB PACTEHUM U

KHNBOTHBIX.
BBISBIISITH OTIMUKE SKOJIOTHYSCKOM

HUIIM BUJA OT €r0 MECTOOOUTaHUS.
['padrueckun nzo6paxaTh
MHOTOMEPHYIO MOJIEb KOJIOTUYECKOU
HUIIY JUIS Pa3HBIX BUJIOB.

BBIABIATH NPUYMHBI pA3IUIUI

B pa3Mepax dKOJIOTUYECKON HUIIH

Y Pa3HbIX BUJOB PACTEHUH U JKUBOTHBIX.
AHanmu3upoBaTh MPUYUHBI U
MIOCJIEICTBHSI CMEHBI HKOJIOTMYECKOM
HULIU

HToro yacoB 1o Teme 9
9 | Tema «9xkoJi0rus co001ECTB. IKOJOTHYECKHE CUCTEMbD)
9.1 | CoobmecTBO 1 Coob6miecTBa opranu3MoB. buorienoz u | PackpsIBaTh cojiepkaHue TEPMUHOB H
OpPraHU3MOB — ero cTpykrypa. CBs3u MexIy MOHSATUI: OMOIIEHO3, OUOTOTI.
OMOLIEHO3 OopraHu3Mamu B OMOLIEHO3E. XapakTepu3oBaTh OUOIEHO3 U €T0

JdemoHcTpanuu
Tabauimst u cxembl: «CTpyKTypa

CTPYKTYpPBI: BUJIOBYIO,
MPOCTPAHCTBEHHYIO, TPOPUIECKYTO.
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OunoreH03a», «IKOCHCTEMA
IIHPOKOJIUCTBEHHOTO JIECay,
«DKOoCHCTEMA XBOMHOTO JIecay

[lepeuncnaTh U IPUBOIUTH TPHUMEPHI
CBsI3CH MEX Ty OpraHHu3MaMHu
B OMOILICHO3€E

9.2

DKocucTeEMA

DKOCUCTEMA KaK OTKpPbITasi CUCTEMA
(A.JIx. Tencnun). yHKIIMOHATBHBIS
0JIOKH OPTaHU3MOB B DKOCHCTEME:
IPOAYLEHTbI, KOHCYMEHTHI,
penyuenTsl. Tpoduueckre ypoBHHU.
Tpoduueckue nenu u cerTu.
AOuoTtruueckue 0JIOKH SKOCUCTEM.
[TouBbI ¥ MBI B 9KOCUCTEMAX.
KpyroBoport BelecTB v MOTOK SHEPTUU
B DKOCHUCTEME.

JemoHcTpauumn

[Hoptpetsl: B. H. Cykaués,

A. JIx. Tencnu.

Tabmuiel v cxembl: «DYHKITMOHATBHBIC
IPYIIbl OPraHU3MOB B SKOCUCTEME,
«KpyroBopoT BEIIECTB B AKOCUCTEME,
«lenn nutanus (mactOuiHas,
JNETPUTHASA )».

Oo6opynoBanme: repbapuu pacTeHUN;
KOJUICKIIMM HACEKOMBIX; Uyuesia MTUIl U
3Bepen

PackpbiBath copiepkaHrue TEPMUHOB U
MOHSATUHN: IKOCUCTEMA, POTYIIECHTHI,
KOHCYMEHTBI, PEIYIIEHTHI, TpopuaecKue
ypOBHH, Tpodudeckue (IMUIIEBHIE) TETH
U CETH.

Ha3piBaTh CTPYKTYpHBIE KOMITOHEHTHI
KOCHUCTEMBI.

Xapaktepu3oBaTh GYHKIIUU U
MPUBOJAUTH IPUMEPHI OPTaHU3MOB

B 9KOCUCTEME Ha OCHOBE UMEIOIIUXCS
3HAHHUM O pacTeHMsIX, Tpudax,
OaKTepusiX U KUBOTHBIX.

OnuceIBaTh KPyroBOPOT BEIIECTB U
IIOTOK 3HEPIUU B IKOCUCTEME.
OOBICHATD pOJIb OPTaHU3MOB

B OMOJIOTUYECKOM KPYTrOBOPOTE
BEILECTB U IOTOKE SHEPIHH.
[IpuBOANTH IPUMEPHI OPTAHU3MOB,
3aHUMAIOUIUX Pa3HbIE YPOBHU
TPOPUUECKUX MUPAMHU/I.

CocTaBisTh CXEMBI IEPEHOCA BELIECTBA
Y DHEPTUU B HKOCUCTEMAX (Lienu
MATAHUS).
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CpaBHI/IBaTB HaCT6I/IHlHI>Ie U JICTPUTHBIC
OCIIM IMUTaHUA

9.3 | Dxomornyeckue OCHOBHBIE ITOKA3aTENN YIKOCUCTEMBIL. PackpriBatTh copepxaHue TEPMUHOB U
MIAPAMU/IbI buomacca u npoaykuusi. MOHSATUI: IPOYKIKMs, OoMacca,
DKOJIOTUYECKUE MUPAMUIBI YUCET, AKOJIOTHYECKAas TUPaMU/Ia.
OMOMacChl U DHEPTHUH. XapaxkTepu3oBaTh IpaBuiia
JemoHcTpanumn AKOJIOTHYECKUX MUPAMUJ] YACEIL,
TaOJuIbI U CXEMBI: « DKOJIOTHYECKas OMOMaccChl U YHEPTUH.
nupaMujia Yucein, « IKoJoruyeckas OOBSACHITH NPUYUHBI PA3TAYUN
nupamMuga OMOMacchy, B IMPOAYKTUBHOCTH Y Pa3HBIX
«IKOJIOTUYECKAS] MUPAMUIA SHEPTUN» | DKOCHUCTEM.
[IpuBOIUTH MPUMEPHI TPAKTUUECKOTO
MIPUMEHEHUSI MPABUIT SKOJIOTMYECKHUX
MUPaMHU/I.
CpaBHuBaTh OMOMAacCy U MPOAYKIUIO
DKOCHUCTEM CyIIM 1 MHpPOBOro okeaHa
9.4 | UsmeHeHMS Jlunamuka skocucmenm. PackpeiBatTh conepxaHue TEPMUHOB U
COOOIIECTB — Kamacmpodghuueckue nepecmpoiixu. MOHSATUM: CYKIIECCHsI, KTUMAaKCHOE
CYKIIECCUHU Dnykmyayuu. HanpaBiieHHbIE COOOIIECTBO, CYKIICCCUOHHBIH Psijl.

3aKOHOMEpPHbIE CMEHBI COOOIIECTB —
cykieccud. [lepBuuHble M BTOPUUHBIE
CYKIIECCUU U UX MPUYUHBI.
AHTpOTIOTEHHBIC BO3/ICHCTBUS

Ha cykueccuu. KiimmakcHoe
coobuiecTBo. bruopaznoobpasue u
MOJHOTa KPyroBOPOTA BEIECTB —
OCHOBA YCTOMYMBOCTH COOOIIECTB.

XapakTepu3oBaTh CYKIECCUU:
MIEPBUYHBIC U BTOPUYHBIC, TPUBOIUTH
UX MPUMEPBI U HA3bIBaTh MPUIHHBI
CMEHBI COOOIIECTB.

CpaBHUBATH BPEMEHHBIC U KOPEHHBIC
OMOTreo1eHO3bl Ha KOHKPETHBIX
pUMepax CBOSH MECTHOCTH.
MoearpoBaTh pe3yJIbTaThl Ipolecca
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JdeMoHCcTpanuu

Tabsuub! u cxeMbl: «O0pa3oBaHue
6os0tay, «[lepBuunas cykueccus,
«BoccranoBieHue ieca mocie noxapay

CMEHBI OMOTEOIIEHO30B IO/ BIUSTHUEM
aHTPOIOTEHHOTO (hakTOpa

9.5 | [Ipupoansie [IpuponHbie SKOCUCTEMBI. PackpbiBaTh cofiep:kaHrie TEPMUHOB U
KOCUCTEMBI Dxocucmemvl 03€p u pex. Ikocucmemvl | TOHATUN: PUTOIIIAHKTOH, 300TUIAHKTOH,
Mopeti U 0KeaHo8. IKocucmemuvl myHOp, | APyCHOCTb.
siecos, cmenetil, nyCmvitb. XapakTepu3oBaTh MPUPOTHBIC
JleMOHCTpanum HKOCHCTEMBI, UX OCHOBHbIE
TaOauisl ¥ cxembl: «IKocUcTEMA KOMIIOHEHTHI (Ha IpUMepe 03epa,
HIMPOKOJIUCTBEHHOTO JIECay, XBOWHOTO U IIMPOKOJIUCTBEHHOI'O JIECa).
«2KocHucTeMa XBOMHOTO JIECay, OOBACHATD MPUUMHBI PA3TUIHOMI
«IKocHUCcTEMA 03Epay. Oromacchl IPOAYLIEHTOB U
OO0opynoBaHnme: akBapuyM KaK MOJICNIb | KOHCYMEHTOB B IPUPOJHBIX
HKOCUCTEMBI. IKOCHCTEMAX.
IKCKypeust «IKCKypcus B THIUYHBIN | COCTaBIISITh NACTOUIIHBIE U JCTPUTHBIC
Ouoreo1eHo3 (B 1yOpaBy, Oepe3HsIK, LMY MUTaHUS TPUPOJHBIX IKOCUCTEM.
€JIbHUK, Ha CYyXOJI0JIbHBIN WU [TpuBOIUTH MPUMEPHI OPTaHNU3MOB,
HNOWMEHHBIH JIyT, 03epo, 60JI0TO)» BXOJISIINX B COCTaB (DUTOTUIAHKTOHA,
300IJIaHKTOHA, OEHTOCA.
OOO0CHOBBIBATH POJIb IPYCHOCTH
B )KM3HU Ha36MHBIX SKOCUCTEM.
CpaBHUBaTH OMOMACCY U MIPOTYKITUIO
BOJ/IHBIX Y HA3€MHBIX SKOCUCTEM
9.6 | AHTpOIIOTECHHbIE AHTPONOreHHbIE IKOCUCTEMBI. PackpriBaTh copepkaHue TEPMUHOB U
HKOCHCTEMBI ArposkocucreMa. ArpoLeHo3. MOHSITUI: arpOIKOCUCTEMA, arPOLICHO3,
(arpo’KOCHUCTEMBI) Paznuaust MeXy aHTPOTIOTEHHBIMU U | MOHOKYJIBTYDA.
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IPUPOAHBIMHA SKOCHCTEMAMH.
JdemoHcTpauumn

Tabyuibl ¥ CXEMBI: « ATPOLIEHO3Y,
«KpyroBopot BemecTs 1 NOTOK
SHEPIUU B arpoOLIEHO3E».
Oo6opynoBanme: repdbapuu
KYJbTYPHBIX U JUKOPACTYIIUX
pacTeHUN.

IKCKYypCHs «DKCKYpCHs

B arpO3KOCUCTEMY (Ha MMOJIe WIn

B TEIUIMYHOE XO3AKUCTBO)»

XapakTepu3oBaTb OCHOBHBIE
KOMIIOHEHTBI arpO’KOCUCTEMBI.
[IpuBOAUTH MPUMEPHI ATPOIKOCUCTEM.

CocTtaBisTh LCIIX ITUTaHUA arpOLCHO34a.

OOOCHOBBIBATH MPUUMHBI HU3KOMN
YCTOMYMBOCTH arpOdKOCUCTEM.
CpaBHUBATH arpO’KOCUCTEMBI U
IPUPOJIHBIE SKOCUCTEMBI.
XapakTepu3oBaTh POJib YEJIOBEKA
B COXpaHEHUH YCTOMYMBOCTHU
arpo3KOCUCTEM

9.7

YpO03KOCUCTEMBI.
DKOMOHUTOPHHT

Ypb6o3xocucrtembl. OCHOBHBIE
KOMITOHEHTBI YPOOIKOCHUCTEM.
I'oponckas diopa u payna.

CunaHTpONM3a1Us TOPOJICKOM (hayHBI.

buonornueckoe u X03UCTBEHHOE
3HaYEHUE arpOdIKOCUCTEM U
ypOOIKOCHUCTEM.

3aKOHOMEPHOCTH (pOpMUPOBaHUS
OCHOBHBIX B3aUMOJECHCTBUN
OpraHu3MOB B 9KOCUCTEMAX.

Ponv xackaonoeo aghghexma u 6uoos-
20UduUKamopos (Kinouessix 6u00s)

8 PYHKYUOHUPOBAHUU IKOCUCTEM.
[IepeHoc 3HEPTUH U BELIECTB MEXKIY
CMEXHBIMH SKOCUCTEMaMHU.

Y CTOMYMBOCTH OPraHU3MOB,

PackpwiBath copepkaHue TEPMUHOB U
MOHATUH: ypOO3IKOCHCTEMA,
CUHAHTPOIHU3AIMS, TOpoJIcKas ¢uiopa,
ropojckas hayHa, SKOMOHUTOPHHT.
XapakTepu30BaTh OCHOBHBIE
KOMITOHEHTBI yPOO3KOCHCTEM.
OnuceIBaTh OMOJIOTUYECKOE U
XO3SIICTBEHHOE 3HAYCHHUE
ypOOIKOCHCTEM.

[IpuBOANTH IPUMEPHI U OLICHUBATH
COCTOSIHUE YPOOIKOCUCTEM CBOECH
MECTHOCTH.

BrIsSIBISITE 0COOCHHOCTH TOPOCKON
Gbropsl 1 GayHBI.

CpaBHUBATh YPOOIKOCHUCTEMBI U
MPUPOJIHBIE SKOCUCTEMBI
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MOMYJISIIMI U SKOCUCTEM B YCIIOBUSIX
€CTECTBEHHBIX M aHTPOITOIE€HHBIX
BO3JIEUCTBUI.

Mexanusmul 6030eticmsus 3a2psa3HeHUll

PA3HBIX MUNO8 HA CYOOP2AHUIMEHHOM,
OpP2aHUIMEHHOM, NONYIAYUOHHOM U
9KOCUCMEMHOM YPOBHSX, OCHOBbL
9KON02UYECKO20 HOPMUPOBAHUS
AHMPONO2EHHO20 8030€UCMBUS.
MeTon0JI0russ MOHUTOPUHTA
€CTECTBEHHBIX U aHTPOIOTEHHBIX
AKOCUCTEM.

JdeMoHcTpanuu

Tabsuub! u cxemsl: «IIpumepsl
ypOOIKOCHCTEM.

IIpakTueckas padora

«3yuenue u onucanue
ypOOIKOCHUCTEMBI.

JlabopaTopHasi padoTa

«3yuenue pazHOOOpa3us MEJIKUX
MTOYBCHHBIX YJICHUCTOHOTHX B Pa3HBIX
IKOCHUCTEMAX)

HToro vacos 1o reme

12
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10

Tema «buocgepa — rinodajabHasi IKOCUCTEMA»

10.1

buocdepa. Ctpykrypa
1 cocTaB Obnocdepbl

2

buocdepa — obmiennanerapHas
00011049Ka 3eMIId, TI€ CYIIECTBYET WA
CyLIECTBOBAJIA )KU3Hb. PazBuTue
npeAcTaBiIeHu o ouocdepe B Tpyaax
3. 3rocca. Yuenne B.U. Bepnaackoro
o ouocdepe. Obnactu 6uocheps! u e€
coctas. JKuBoe BelecTBo Ouochepsl u
ero (PyHKIIHH.

JdeMoHcTpanuu

[loptpetsl: B. . Bepuaackuid,

3. 3roce.

Tabsuub! 1 cxemsbl: «l'eochepsl
3emuiny, « DyHKIIUU KUBOTO BEIIECTBAY

PackpbiBaTh cofiep:kaHrie TEPMUHOB U
HNOHSTUI: 6rocdepa, )KMBOE BEIIECTBO,
KOCHOE BEIIECTBO, OMOKOCHOE
BEIIECTBO, OMOTE€HHOE BEIIECTRO.
[TpuBoAUTH GOPMYITHPOBKH OCHOBHBIX
nonoxeHuut yuenus B. 1. Bepnaackoro
o ouocdepe.

XapaktepusoBaTh 00s1acTu 6rocdepsl u
UX COCTaB, HAa3bIBAaTh 00JIACTH
pacnpocTpaHeHUs KUBOTO BEIIECTBA

B 000JI09Kax 3eMJIH U BBISBIISTH
MPUYUHBI €r0 Pa3TUYHOTO
pacmpezeneHusl.

[lepeuncnars GyHKIIMH )KUBOTO
BelecTBa onocdepsl (razoas,
OKHCIIUTETHHO-BOCCTAHOBUTENbHAS,
KOHLIEHTpallMOHHAs!, OMOXUMUYECKas).
[IpuBOAUTH TPUMEPHI MPEOOPA3YIOIIETO
BO3JICHCTBUSI )KUBOTO BEIIIECTBA HA
ouocdepy.

AHanmM3upoBaTh U OIICHUBATH
OMOIOTHYECKYIO0 HH(DOPMAITHIO

0 TJI00AJTLHBIX SKOJIOTHYECKUX
npoOemMax 6uocdepsl, MOTydaeMyIo

U3 Pa3HbIX NCTOYHHUKOB.
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OuenuBatsh Bkiaa B. M. Bepuajackoro,
0. 310cca B CO3jaHUE YUCHUS
o 6uocdepe

10.2

3aKOHOMEPHOCTH
CYIIIECTBOBAHMUSI
onochepsl.
KpyroBopoTsl
BELIECTB

3aKOHOMEPHOCTH CYLIECTBOBAHHUS
o6uocdepnl. OcobeHHoCTH OHOCPEphI
Kak ri100aibHON SKOCUCTEMBI.
JlnHamMu4yeckoe paBHOBECHE

B Ouocdepe. KpyroBopoTsl BemiecTB u
OMOreoXUMHUUYECKHe UKIIBI (YTIIepoa,
a3oTa). PUTMUYHOCTH SIBIICHUI

B Ouocdepe.

JemoHcTpauun

Tabsuue! u cxembl: «I'eochepsl
3emuiny, « DyHKIIUH )KUBOTO
BELIECTBAY,

«KpyroBopot azoTa B mpupoe»,
«KpyroBopot yrieposaa B mpupoae»,
«KpyroBopoT kucnoposa B ipupoe»,
«KpyroBopoT BOJbI B IPUPOAEN

PackppiBath copepxanne TePMUHOB U
MIOHATUM: TJI00aTbHAS SKOCUCTEMA,
TUHAMUYECKOE paBHOBECHE,
KPYTOBOPOTHI BEIICCTB,
OMOT€OXUMUYECKHUE ITUKITBI.
XapakTepru30BaTh 0COOCHHOCTH
ouocdepsl Kak riodabHOM
HKOCHUCTEMBI.

Onpenensath GyHKIUI0 Onocheps

B 0oOecrieuyeHnu OMOTreHHOTO
KpYrOBOPOTa BEIIIECTB Ha IIAHETE.
XapakTepu3oBaTb OCHOBHBIE
KPYTOBOPOTHI: BOJIBI, YTIIEPOa, a30Ta.
CpaBHUBaTh 0COOCHHOCTH KPYTOBOPOTA
Pa3TUYHBIX BEIICCTB.

OrneHrBaTh 3HAYCHUE KPYTOBOPOTA
BEIIECTB IS CYIIIECTBOBAHUS KU3HH
Ha 3emuie.

OOBSICHATB POJTH OPTAHU3MOB

B OMOJIOTHYECKOM KPYTOBOPOTE
BCIIECTB.

BoISIBISATE TUHAMHYECKOE PAaBHOBECHE
ounocdepsl.

150



®denepanbHas padouas nporpamma | buosorus. 10-11 knaccel (yriryOaEHHBIH ypOBEHB)

[TpuBOAUTE MPUMEPBI PUTMUYHOCTH
SIBJICHUH B Onocdepe

10.3 | 3oHaMTBEHOCTH 2 3oHabHOCTH OMochepsl. [ToHsTHE PackpwiBath copepkaHue TEPMUHOB U
ounocheprr. OCHOBHBIC 0 6uomMe. OCHOBHBIE OMOMBI CYIIIN: MOHSATUHN: OMOMBI, TYHJIpa, XBOWHBIC
OMOMBI CYIIIU. TyHJpa, XBOWHBIC JIeCca, CMEILIaHHbIC U | JIECA, CMELLIAHHBIE JIeca,
YcToitunBOCTh HIMPOKOJIUCTBEHHBIE JIeca, CTEIH, IMPOKOJIMCTBEHHBIE JIeca, CTEIH,
onochepsr CaBaHHBI, ITyCTHIHU, TPOIIUUECKHUE JIECa, | CABAHHBI, TyCTHIHU, TPOIIUYECKUE JIeca,

BBICOKOTOpbs. KilnMar, paCTUTENbHBIA | BEICOKOTOPbSI.
Y )KUBOTHBIA MUP OMOMOB CYIIIH. [loka3biBaTh Ha KapTe U
CTpykrypa ¥ QYHKIMS )KUBBIX CUCTEM, | XapaKTEPU30BATh OCHOBHEIE OMOMEI
OIICHKA UX PECYPCHOIO MOTeHIMata u | CylIu.
ouocdepHbIX PYHKIUH. CpaBHHBaTh OCOOCHHOCTH KJIMMaTa,
)IeMOHCTpaIll/II/I IIO4YB, PACTUTCIIbHOT'O U JKUBOTHOI'O
Tabauie! 1 cxembl: «OCHOBHBIE OMOMBI | MUPa Pa3HbIX OMOMOB CYIIH 3EMIIH.
cymmy, «Kimmmarnaeckue nosica BbISBIATH MPUYHHBI 30HATBHOCTH
3emumy, « Tyaapay, «Taiiray, B Onocdepe
«CMeIIaHHBIN J1ecy,
«IInpokonucTBEHHBIN J1€C», «CTEnbY,
«CaBannay, «IlycTbiHsY,
«Tponmueckuii necy.
Oo6opynoBanme: repbapun pacTeHUN
Pa3HBIX OMOMOB; KOJUIEKIIMH KUBOTHBIX
Htoro yacos o teme 6
11 | Tema «HenoBeK M OKpPY:KaOUIas CPpeaay
11.1 | Bo3neiicTBue 2 DKOJOTMYECKUE KPUZUCHI U UX PackpriBaTh conepkaHue TEPMUHOB

yejioBeka Ha Ouochepy

npuurHbL. Bo3aencTBre yenoBeka
Ha 6uocdepy. 3arpsi3HEHUE BO3TYIITHOM

U TIOHATHI: aTMocdepa,
BEIIIECTBA-3arPsI3HUTEIH,
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cpenbl. OxpaHa Bo3ayxa. 3arpsi3HEHHUE
BOJHOM cpeapl. OXpaHa BOJIHBIX
pecypcoB. Pazpymienue noussl. OxpaHa
MOYBEHHBIX pecypcoB. M3meHeHue
KJIMMara.

JdeMoHcTpanuu

Tabyuuibl U cXeMbl: «3arpsi3HeHne
atMochepsl», «3arpsi3HEHUE
ruapochepbd», «3arps3HEHUE TOYBBDY,
«ITapaukoBsIit 3HPerT

MapHUKOBBIN 3D(DEKT, «030HOBAs
TBIPay», «KUCIOTHBIC O,
ruapocdepa, IBTpouKanus BOA0EMOB,
MOoYBa, 3PO3Us MOYB, MECTUIIUIbI,
HKOJIOTUYECKUN KPHU3HC.
AHamM3UpOBaTh AHTPOIIOTCHHBIC
(haxTopbl BO3/ICHCTBUS Ha Onochepy
(poJb yesoBeKa B IPUPOJIC) HA PA3HBIX
ATamax pa3BUTHUS YEJIIOBEYECKOTO
oO1uiecTna.

XapakTepu3oBaTh IN100aIbHbBIC
AKOJIOTUYECKHUE MTPOOIIEMBI;

OCHOBHBIE€ HICTOYHUKH aTMOC(HEPHBIX
3arpsiI3HEHUN; YKOJIOTUYECKUE
po0JIeMbl, CBSI3aHHBIC

C YBETTMUCHUEM TPaHCIIOPTA

B KPYITHBIX TOPOJIax; IBTPOPUKAILIUIO
BOZI0OEMOB; TTOCJIEACTBUS 3arPsI3HCHUS
BOJI XUMHYECKHUMH BEIICCTBAMU;
BO3JICHICTBHE YEIOBEKA HA TOYBEHHBIM
MOKPOB.

ApryMeHTHpOBATh 3HAUYCHUE
DKOJIOTUYECKUX 3HAHUH B PELICHUU
BOIPOCA O TOIJIEP)KAHUH YCTOMYUBOCTH
ounocdepnr
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11.2

AHTpPOIIOreHHOE
BO3JIEUCTBHE

Ha paCTUTEIbHBIA U
YKABOTHBIA MUD.
Oxpana npupoasl

AHTpONIOTEHHOE BO3/ICHCTBHE

Ha PaCTUTEIbHBIA U KUBOTHBIN MHUP.
OxpaHa pacTUTENHBHOTO U )KUBOTHOTO
mupa. OCHOBHbIE TPUHITUIIBI OXPAHbI
npupozsl. Kpacueie kauru. Oco6o
OXpaHsieMbI€ IPUPOJIHBIE TEPPUTOPUHU
(OOIIT). boranuueckue caspl 1
300JIOTUYECKUE TTAPKH.
JemoHCcTpauumn

Tabsuub! u cxembl: «Oco60

OXpaHsEMBbIE IPUPOAHBIE TEPPUTOPHUM.

Oo6opynoBanme: potorpadpuu
OXpaHSIEMbIX PACTCHUI U )KUBOTHBIX
Kpacnoit kauru P®, KpacHoii kuuru
peruona

PackpriBatTh copepxaHue TEPMUHOB U
MOHSITUI: COKpAILICHUE
OnopazHoo0pasusi, OXpaHa MPUPOIbL,
0Cc000 OXpaHseMbI€ IPUPOTHBIC
tepputopuu (OOIIT), 6oranmueckuit
call, 300JIOTUYECKHI MapK.
XapakTepu3oBaTh IJIAHETAPHYIO POJIb
PacTEHHI U )KUBOTHBIX.

[IpuBOIUTH MPUMEPHI TPSIMOTO U
KOCBEHHOT'O BO3JICHCTBHSI YEIOBEKA
HA PACTUTEIbHBIA U )KUBOTHBIN

MHP.

XapaxkTepu3oBaTh IPUHITUIIBI
«BCceMHUpHOM CTpaTeruu OXpaHbl
PUPOABD.

[lepeuncraTb 0COOEHHOCTH Pa3IMYHBIX
OOIIT.

[TpuBoauts npumepst OOIIT,
pPacnoJIOKEHHBIX B CBOEH MECTHOCTH.
Jloka3bIBaTh Ha MPUMEPAX ONACHOCTh
COKpalIeHHsI OMOJIOTUYECKOTO
pazHooOpa3ust 3eMIIH.

[IpuBOIUTH IPUMEPHI PEAKUX U
MaJIOYUCJIEHHBIX BUJOB PAaCTEHUN U
Y)KMBOTHBIX CBOE€M MECTHOCTH,
3aHecEHHbIX B KpacHble KHUTH
pernonoB u KpacHyro kaury PO
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11.3

PanmonanrsHoe
MPUPOAONOJIH30BAHUE
U yCTOMYUBOE
pa3BUTHE

OCHOBHBIE TIPUHITUTIBI YCTOHIHBOTO
pa3BUTHS YEITIOBEYECTBA U TIPUPO/IBL.
PanmonansHOE MPUPOIOTIOTH30BAHHE
Y COXpaHEHUe OMOJOTNYECKOT0
pazHooOpasus 3emiu.

OOb1re 3aKOHOMEPHOCTH
TII00ATBHBIX YKOJIOTHISCKUX
Kpu3ucoB. OcOOEHHOCTH
COBPEMEHHOTO KPHU3HCa U €T0
BEPOSATHBIC MTOCIIECTBHS.

Pa3BuTHe METO10B MOHUTOPHHTA
Pa3BHUTHS OMACHBIX TEXHOTCHHBIX
MPOILIECCOB.

Cucmemmbie ucciedo8anus nepexood
K pecypcocbepezatoujeli u
KOHKYPEHMOCHOCOOHOU dHepeemuKe.
Buonocuuecroe paznoobpasue u
ouopecypcul. Hayuonanvhule
uHgopmayuonHvle cucmemsl,
obecneyusarowue 00Cmyn

K UHghopmayuu no cocmosHuio
OMOENbHBIX BUO08 U IKOCUCHIEM.
OcHogvl 3Kopeaburumayuu 3KoCucmem
u cnoco6o8 6opvovL

¢ OUonospedcOeHUsMU.
Pexoncmpykyus mopckux u HazemHvIX
IKOCUCTEM.

PackpbIBath conepxanue TEPMUHOB U
MTOHATHN: PallMOHAIBHOE
IIPUPOIOIOIB30BAHNUE, YCTOMUUBOE
pa3BUTHE, IPUPOHBIE PECYPCHI,
DKOJIOTUYECKUH CIIEI.

XapakTepu30BaTh OCHOBHBIC IPUHIIAIIBI
YCTOMYMBOI'O Pa3BUTHUS YEJIOBEUYECTBA U
IIPUPOJIBL.

OnuceIBaTh HEMCYEPTIAEMBIE U
ycuyepraeMble IPUPOIHBIE PECYPCHI,
IIOAYEPKUBAsT OTHOCUTEIIBHOCTh
HEHUCUYEPIIAEMOCTH NPUPOTHBIX
pPECypCOB; XapaKTepU30BaTh IIPOLIECCHI
VX BOBHUKHOBEHUS U YCIOBUS CPELBI,
MPUBOASIINE K UX (POPMHUPOBAHUIO.
PackppiBaTh po01eMbl palliOHATBHOTO
IIPUPOIOIIOIB30BAHUA U HAXOAUTH IIyTH
UX PELICHUS
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JdeMoHCcTpanuu
Tabmune! ¥ cxeMmbl: «Moaenu
YIPaBJISIEMOTO MUPA»

Htoro yacos o teme 6
PesepBHOE Bpems 8
OBLIEE KOJIMYECTBO 102

YACOB I10 ITPOI'PAMME
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