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®denepanbHas paboyas mnporpamma no ydyeOHoMy mnpeamery «buomorus»
(yrimyOnénnslii ypoBeHb) (nmpenmeTHas o0sacth «EcTecTBEHHO-Hay4HbIE MPEIMETHI)
(mamee COOTBETCTBEHHO — TMporpamMmMa [0 OHOJOTUH, OHOJIOTHS) BKIIOYAET
MOSICHUTENBHYIO 3aIMMCKY, CO/IepKaHue o0yUeHUs, TUIAHUPYEMbIE€ pPe3yJIbTaThl OCBOCHUS
MIPOTPAMMBI 110 OMOJIOTHH.

[TosicHuTenpbHAs 3aMKMCKa OTpa)kaeT OOIIME IEJIU U 3a/lauyd U3y4YeHHUs OHOJIOTHUH,
XapaKTePUCTHKY TICHXOJIOTUYECKUX MPEANOChUIOK K €€ H3Y4eHHMIO O0ydaroluMUcH,
MECTO B CTPYKType Y4eOHOro IUlaHa, a TaKkXe MOJAXOJbl K OTOOpY cojepKaHusi,
K OIpEACIICHUIO IUIAaHUPYEMBbIX pe3yJbTaTOB W K CTPYKTYpe TEMaTHYECKOTO
TUTAHUPOBAHUSL.

Conepxanue oOy4YeHUsS pacKpbIBaeT COJEpXKATENIbHbIC JIMHUM, KOTOPBIC
npearalTcs s 00A3aTeIbHOTO U3YUYEHHsSI B KaXKJIOM KJlacce Ha YPOBHE CPEIHEro
o01iero oOpa3oBaHusl.

[Inanupyempie pe3ylnbTaThl OCBOCHHUS MPOTpaMMbl MO OWOJIOTUM BKIIOYAIOT
JUYHOCTHBIE, METAaNpeIMETHbIE PE3yJIbTaThl 32 BEChb NEpHUOA OOyueHUS Ha YPOBHE
cpeaHero oo1ero o0pa3oBaHus, a TaKXKe MPEAMETHbBIE JOCTHXKEHUSI 00yUaroIIerocs 3a
KaXKIbIN TO 00yUYEeHHUS.

IMNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma o Guosioruu Ha ypoBHE CpeHEero oomero oopasoBanus pazpaboraHa
Ha ocHoBe ®DenepampHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 oOpa3oBaHun
B Poccuiickoit ®enepanuny, ®I'OC COO, Konmenuuu mnpenogaBaHus y4ueOHOTO
npeaMmetra «buosorus» M OCHOBHBIX TOJIOKEHHUH (enepanibHON pabouel MporpaMMbl
BOCITUTAHMSI.

VYuebnsiii npenmer «buonorus» yriay06naéaHoro ypoBas uzydenus (10—11 kmaccor)
SBJIICTCSI OJHUM W3 KOMIIOHCHTOB TpeaMeTHON obmactu «EcTecTBEeHHO-HAy4YHBIC
npeametb». CornacHo nonoxeHusM ®I'OC COO npoduiibHble yuyeOHBIE MPEAMETHI,
H3ydaeMble Ha yrIIyOJIEHHOM YPOBHE, SIBIISIFOTCS crioco0oM auddepeHiranui o0ydeHus
Ha YpOBHE CPEIHEro 00IIero oOpa3oBaHus M MPU3BAHBI 0OCCIICYNTH MPEEMCTBEHHOCTD
MEXy OCHOBHBIM OOIINM, CPETHUM OOIINM, CPETHUM MPO(HEeCCHOHATHHBIM U BBICIITUM
oOpa3zoBanueM. B TO ke Bpemsi KaxIblii U3 ATUX YYEOHBIX MPEAMETOB JOJDKEH OBITh
OpPHUEHTHPOBAaH Ha TMPUOPUTETHOE PEIICHHE OO0pa30BaTEIbHBIX, BOCIHUTATEIbHBIX
W pa3BUBAIOIIMX 3a/ad, CBsI3aHHBIX C TmpodopueHTanueir o0ydalomuxcs U
CTUMYJIMPOBAaHUEM HHTEpeca K KOHKPETHOH 00JacTH HAay4YHOTO 3HAHHS, CBS3aHHOTO
c Ouostorueit, MeTUIIMHON, SKOJIOTHEH, TICHXOJIOTUEH, CIOPTOM MJIM BOCHHBIM JICJIOM.

[Iporpamma 1o Ouosornu Ja€T MPEACTaBICHUE O IEIM U 3ajJadax H3y4YeHUs
yueOHorO npeameTa «buomorus» Ha yriayOoaéHHOM ypoBHE, ompeeiseT o0s3aTenbHOe
(MHBapHAHTHOE) MPEIMETHOE COJACpIKAHWE, €r0 CTPYKTypHpOBaHWE TO paszieiiaM |
TeMaM, pacIpeelieHne I0 KiaccaM, PEKOMEHIYET TOCIeI0BaTeIbBHOCTh HM3YUeHUs
y4eOHOro MaTepualia ¢ y4€ToOM MEXIPEIMETHBIX U BHYTPUIIPEMETHBIX CBA3EH, JIOTUKU

3



denepanpHas padoyas nporpamma | buomornsa. 10-11 knacchl (yriyOaEHHBIH ypOBCHB)

y4eOHOro Ipoliecca, BO3PACTHBIX OCOOEHHOCTEHW oOyuarmuxcsi. B nporpamme
no OHOJIOTMM pEaTu30BaH NPUHLHUII MPEEMCTBEHHOCTH C HW3Y4YCHHEM OWOJIOTHUU
Ha YpOBHE OCHOBHOTO o0OmIero oOpa3oBaHus, Onarojaps 4YeMy HpOCMaTpUBaETCS
HalpaBJICHHOCTh ~ HAa  TOCIEAyIolee  pa3BUTHE  OWOJIOTMYECKUX  3HAHUH,
OPUEHTHPOBAHHBIX Ha (OPMHUPOBAHHWE ECTECTBEHHO-HAYYHOIO MHUPOBO33pPEHUS,
HKOJIOTUYECKOTO MBIIIICHHUS], IPEJICTABICHU O 3J0POBOM 00pa3e )KM3HU, Ha BOCIIUTaHHE
OEpeKHOTO OTHOIICHUS K OKPYXaIoIIel MpupoiHou cpene. B mporpamme no ouomoruu
TaK)Ke€ TIOKa3aHbl BO3MOXKHOCTH ydeOHOro mnpeamera «buonorus» B peanu3aluu
tpeboBanuit PI'OC COO K 1IaHUPYEMBIM JMYHOCTHBIM, METANPEIMETHBIM U
IpEeIMETHBIM pe3ysbTaTaM OOydeHHs U B (POPMUPOBAHUU OCHOBHBIX BHUJOB YUEOHO-
MO3HABATENIbHON  JIEATENbHOCTH  OOYYalOIMXCS 1O  OCBOGHHUIO  COJACpKaHUSA
OMOJIOTMYECKOT0 00pa30BaHUs HA YPOBHE CPEAHETO 00I1Iero 00pa3oBaHus.

VYuebubiii npeamer «buojorus» Ha YpPOBHE cpeaHero oOmiero oOpa3oBaHUs
3aBeplIaeT OMOJOrnYeckoe 0Opa3oBaHUE B IIKOJE M OPUEHTUPOBAH HA pACIIUPEHHUE U
yrayOieHne 3HaHUN OOyYarommxcsi O >KMBOM MPHUPOJAE, OCHOBAX MOJEKYJISIPHOU U
KJIETOYHOW OHMOJOTUH, SMOPHUONOrMM U OHMOJOTUM Pa3BUTHsI, T€HETHKH, CEJICKIUH,
OMOTEXHOJIOTUHU, IBOJIOLMOHHOTO YUYEHUS U SKOJIOTHH.

Nzydyenne yueOHoro mpeamera «buomorus» Ha yriyOJeHHOM  ypOBHE
OPUEHTHPOBAaHO Ha IMOATOTOBKY OOYYalOIIMXCS K MOCIEAYIOMIEMY MOJYyYEHUIO
OMOJIOTMYECKOTr0 00pa30BaHus B By3aX M OpraHU3alUAX CPEIHETO MPOdhecCUuOHAIBHOIO
oOpaszoBanusi. OCHOBY €ro COAEpX aHHUsl COCTABIISET CUCTEMa OMOJOTUYECKUX 3HAHUIM,
MOJyYEHHBIX NPHU M3YYEHUH OOYYaAIOIIUMUCS COOTBETCTBYIOIIUX CHCTEMAaTUYECKUX
pa3zesioB OMOJIOTMU Ha YPOBHE OCHOBHOTO 00111ero oOpazoBanus, B 10—11 kiaccax 3tu
3HaHUS MOJy4yaroT pa3BUTHE. Tak, paclIMpeHbl U yriayOieHbl OMOJIOTMYECKUE 3HAHUS
O pacTeHUAX, JKMBOTHBIX, Trpubax, OaKTEepuUsx, OpTraHu3ME dYeJIOBEKa, OOIINX
3aKOHOMEPHOCTSIX JKWU3HU, JOTMOJHUTEIHHO BKJIFOYEHBI OHOJOTHYECKHE CBEACHUS
IPUKIIAJHOTO U TOMCKOBOI'O XapaKTepa, KOTOPhIe MOXKHO MCIIOIb30BaTh KaK OPUEHTHUPHI
JUTS TIOCTIEyIo1Iero Beibopa npodeccun. Bo3amMoxHa Takyke HHTErpalis OMOIOTHYeCKUX
3HAaHUU C COOTBETCTBYIOUIMMH 3HAHUSMU, ITOJTyY€HHBIMH O0YUYaIOLUTUMUCS IIPU U3yUEHUU
bu3uKK, XUMUH, reorpadyui 1 MaTEMATUKH.

CtpykTypa TmporpaMMbl 1O OHOJOTHU OTPaKaeT CHUCTEMHO-YPOBHEBHIH U
HBOJIIOLIMOHHBINA TOIXOABI K U3yueHUto Onosioruu. CoriacHo UM, U3ydaroTcs CBOMCTBa
¥ 3aKOHOMEPHOCTH, XapaKTepHBIC NIJIS KUBBIX CHCTEM Pa3HOTO YPOBHS OpraHU3AIIHH,
HBOJIIOLIMY OPTaHUYECKOro MUpa Ha 3eMJie, COXpaHeHHsI OMOJIOTHYECKOTO pa3HOO0pa3us
ianetsl. Tak, B 10 ki1acce n3y4aroTcsi OCHOBBI MOJIEKYJISIPHOM U KJIETOYHON OMOJIOTHH,
IMOpPHOJIOTUH W OWOJOTHHM pa3BUTHSA, TE€HETHKH M CENEKIHUU, OWOTEXHOJOTHH W
CUHTETUYECKON OHMOJIOTHH, aKTyaJM3UPYIOTCS 3HAHMS OOydaroluxcs Mo OOTaHUKeE,
300JI0THUH, aHATOMUH, (hr3HoJIOTUH ueroBeka. B 11 kiacce m3ydaroTcs BOIOIMOHHOE
y4€HHE, OCHOBBI SKOJIOTUHU U yueHue o ouocdepe.

VYuebnsiii npenmet «buonorusy mpu3BaHa 00€CIEUUTh OCBOCHHE 00YUaIOIUMUCS
OMOJIOTUYECKUX TEOPUM M 3aKOHOB, WUJIEH, MPUHILMIIOB U MPABUII, JIKAIIUX B OCHOBE
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COBPEMEHHOW E€CTECTBEHHO-HAyYHOW KapTHHBI MHUpa, 3HAHUH O CTPOECHUH,
MHOTO00pa3u ¥ OCOOCHHOCTSAX KJIETKHU, OpraHu3Ma, TMOMyJSIIUN, OHUOIEHO3a,
HKOCUCTEMBI, O BBIIAIONIMXCS HAYYHBIX JOCTHXKEHUAX, COBPEMEHHBIX HCCIIEIOBAHUIX
B OMOJIOTUM, TPUKIAJAHBIX AacCleKTaX OuoJorMuyeckux 3HaHuil. [ns pa3Butus u
noJJIep KaHusl HHTepeca 00yJaromuxcsi K OMOJI0THU Hapsiy CO 3HAYUTEIbHBIM 00bEMOM
TEOPETUUYECKOr0 MaTepuala B COACP>KaHUU MPOTPaMMBbI TIO OUOJIOTUHU MPETYCMOTPEHO
3HAKOMCTBO C MCTOPHEHN CTAaHOBJICHHS W Pa3BUTHUS TOM UM UHOM 00yiacTu OMOJIOTHUH,
BKJIAJIOM OTEYECTBEHHBIX U 3apyOekHBIX VYYEHBIX B pEIICHUE BAKHEUIINX
OMOJIOTUYECKUX U DKOJIOTMUECKHUX MPOOIIEM.

lens u3yuenuss ydeOHOro mnpeamera «buosnorus» Ha yriayOn€HHOM ypOBHE —
OBJIaJICHHE O00YyYaIOUUMHUCA 3HAHUSIMU O CTPYKTYpPHO-(DYHKIIMOHAJIBLHON OpraHu3aluu
KUBBIX CHCTEM pa3HOTO paHra U NpUOOpPETEeHHE YMEHMH HCMOJIb30BaTh ITH 3HAHUSA
B (opMHpOBaHMM HHTEpeca K OIpenenéHHOM o0jacTu  npodeccruoHaIbHOMI
NESATEIIbHOCTH, CBSI3aHHOM C OWOJOTHEH, WM K BBIOOPY Y4YeOHOTO 3aBelCHUS
JUISL IPOJIOJIKEHHSI OMOJIOTUYECKOT0 00pa30BaHuUs.

JlocTrkeHue 1enu u3ydyeHus: yueoHoro npeamera «buosorus» Ha yriryOaéHHOM
YPOBHE 00E€CIIEUNBAETCS PEIICHUEM CIEAYIOIINX 3a1ay:

OCBOEHHE O0OyYarolMMHCS CHUCTEMbl OHOJIOTMYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOpUAX, KOHLEMUHUSIX, THUIOTe3aX, 3aKOHaX, 3aKOHOMEPHOCTSAX U
npaBuiax, COCTaBIAIONIMX COBPEMEHHYIO €CTECTBEHHO-HAyYHYI0 KAPTUHY MHPA;
O CTpPOCHUH, MHOT0OOpa3Mu U OCOOCHHOCTSIX OHOJIOTMYECKUX CHUCTEM (KJIETKa,
OpraHu3M, MOMyJIsLUsA, BUJl, OMOreoleH03, Ouocdepa); O BBIAAOIIMUXCA OTKPBITUIX U
COBPEMEHHBIX MCCJIEIOBAHUAX B OMOJIOTHH;

O3HAaKOMJIEHWE OOy4YaromMXcs € METOJAAMM TO3HAHUS JKUBOW TMPUPOJBIL:
UCCJIEIOBATENLCKUMU METOJAaMH OMOJIOTMYECKUX HAyK (MOJEKYJISIPHOW M KJIETOYHOU
OMOJIOTHH, YMOPHUOJIOTHHN U OMOJIOTHU PA3BUTHS, TCHETUKH U CEJICKIIMK, OUOTEXHOJIOTUU
Y CUHTETHYECKOUN OMOJIOTHH, NTaJICOHTOJIOTUH, IKOJIOTHH ); METOJAMU CAMOCTOATEILHOTO
MPOBEJICHUS] OMOJIOTUUECKUX UCCIEA0BAaHUN B JIaOOpaTOpuu U B Ipupo/ie (HabIto1eHue,
U3MEpPEHUE, IKCIIEPUMEHT, MO/ICJIMPOBAHUE);

OBJIAJICHHE  OOyYalOlMMHUCA  YMEHUSMH: CaMOCTOSITEIbHO ~ HaXOAMTh,
aHANM3UPOBaTh M HCIOJB30BAaTh OHOJIOTMYECKYI0 HWH(OpMaIUIo; TMO0Jb30BaThCs
OMOJIOTUYECKOM TEPMHUHOJIOTMEN W CHMBOJIUKOW;, YCTAHABIMBATh CBSI3b MEXKIY
pa3BUTHEM OMOJIOTHH U COLMATIBHO-DPKOHOMHUYECKUMHU U HKOJIOTHYECKUMHU MpoOieMaMu
YeJIOBEUECTBA; OLEHUBATH MOCIEACTBUS CBOEH JEATEIBHOCTH IO OTHOLIEHUIO
K OKpY>Karolle NpupoaHOi cpesie, COOCTBEHHOMY 370POBBIO U 3[I0POBbIO OKPYKAIOLIUX
mojed; OOOCHOBBIBATH UM COONMIOAATH Mephl  NPOPUIAKTHUKKA  HMHQPEKIMOHHBIX
3a00JieBaHUM, TMpaBWia TIOBEACHUS B TMPUPOJE M oOOecredeHus Oe30MacHOCTH
COOCTBEHHOW KHU3HENEATEIbHOCTH B UPE3BbIYAWHBIX CUTyalUsiX MPUPOJHOTO U
TEXHOTEHHOT'O XapakTepa; XapaKTepu3oBaTh COBPEMEHHBIE HAy4YHbIE OTKPBITHS
B 00JracT OMOJIOTHH;

pa3BUTHE Yy OOYYarOIIMXCS HHTEJUIEKTYaJIbHBIX WU TBOPUYECKHX CIOCOOHOCTEM
B IpOLIECCE 3HAKOMCTBA C BBIJAIOMIMMHUCS OTKPBITUSAMH M  COBPEMEHHBIMH
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UCCIIEJOBAaHUSIMM B OMOJIOTMM, pEIIaeMbIMM €K Ipo0iieMaMu, METOJ0JIOTUEH
OMOJIOTMYECKOTO HCCIIEIOBAaHUS, IPOBEACHUSI JKCIEPUMEHTAIbHBIX HCCIEA0BAHUM,
pemieHrss OMOJIOTMYECKUX 3a/ay, MOJEIUPOBAHUS OUOJIOTUYECKUX OOBEKTOB H
IPOLIECCOB;

BOCIHMTAHUE y 00y4alOIUXCsl IEHHOCTHOI'O OTHOILIEHUS K YKUBOU MIPUPOJIE B LIEJIIOM
U K OTACHbHBIM €€ O0O0beKTaM U SBJICHUAM; (POPMHUPOBAHUE HKOJIOTHUUYECKOM,
TEeHETUYECKOM I'PaMOTHOCTH, OOIIEH KyJIbTypbl MOBEAEHUS B NPUPOLIE; MUHTErPaLun
€CTECTBEHHO-HAYUYHbIX 3HAHU;

npuodpeTeHne 00y4aroIuMuUCs KOMIIETEHTHOCTH B palroHaIbHOM
IPUPOJIONIOIB30BaHUM (COOMIOCHNE MpaBUI MOBEAEHUS B MPHUPOJAE, OXPaHbl BUIOB,
IKOCHCTEM, OMOC(ephl), COXpaHEHUU COOCTBEHHOTO 3/I0POBbS U 3[TOPOBBS OKPYKAIOIINX
monen (cobmoaeHuss mep npoduiakTUKU 3a00JeBaHUM, oOecrieueHue Oe30MacHOCTH
KU3ZHEACATEIbHOCTY B YpPE3BbIUANMHBIX CHUTyalUsIX MPUPOJAHOTO U TEXHOTEHHOTO
XapakTepa) Ha OCHOBE HCIOJb30BaHUS OHOJOTMYECKUX 3HAHUW HW  YMEHHH
B IIOBCE/IHEBHOM JKU3HU;

CO3JaHUE YCIOBUHM i1 OCO3HAHHOI'O BbIOOpa OOYyYarOUIMMUCS WHIWBUYaIbHON
oOpa3oBaTebHOM TPAEKTOPHH, CHOCOOCTBYIOLLEH MOCIIEAYOILEMY
npo(heCCHOHATILHOMY CAaMOOINPECIICHNI0, B COOTBETCTBUM C HWHAMBHUAYaJIbHBIMU
UHTEpecaMu U MOTPEOHOCTAMHU PETHOHA.

Oo0111ee Yyncio 4acoB, PEKOMEHIOBAaHHBIX JUISl U3YUEHUsI OMOJIOTUH Ha YIIIyOJIEHHOM
ypoBue, — 204 yaca: B 10 xnacce — 102 yaca (3 yaca B Henemno), B 11 kiacce — 102 vaca
(3 gaca B HezemO).

Ot16op opraHu3alOHHBIX (OPM, METOJAOB M CPEJICTB OOyYEeHHS OHOJIOTHH
OCYIIECTBIISIETCS C Yy4ETOM CHenu(pUKH €ero COJepKaHWusS U HalpaBICHHOCTH
Ha TMPOJOJDKEHHE OMOJIOrMYecKOro o0O0pa3oBaHUSl B  OpraHM3alMsIX CPEAHETro
po(eCCHOHATILHOTO U BHICIIETO 00pa30BaHUS.

OO0s3aTenbHBIM YCIOBUEM MMpPU OOyYE€HHHM OHMOJOTMM Ha YIIyOJEHHOM YpOBHE
SBJIIETCSL TPOBEJEHUE Ja0OpaTOPHBIX U MpakThyeckux pabor. Takxke ydactue
oOydaromuxcss B BBIMOJIHEHWN TPOCKTHBIX U Y4EOHO-UCCIIEOBATEIbCKUX paboT,
TeMaTHKa KOTOPBIX OMNpEIENseTCs Y4YUTEIEM Ha OCHOBE HMMEIOIIMXCS MaTepuaIbHO-
TEXHUUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBHIA.



denepanpHas padoyas nporpamma | buomornsa. 10-11 knacchl (yriyOaEHHBIH ypOBCHB)

COJEP) KAHUE OBYYEHMUS'

10 KJIACC

Tema 1. bBuoJsiorusi kKak Hayka

CoBpemenHass OuOJIOTHS — KOMIUIEKCHas Hayka. KpaTkas wucTtopus pa3BUTHS
ouosioruu. buonornyeckre Hayku M U3ydaemble UMM IpoOsieMbl. DyHIaMEHTaIbHEIE,
MIPUKJIAJIHBIC Y TIOMCKOBBIC HAYYHBIE UCCIICIOBAHUS B OMOJIOTHH.

3HayeHue Owuojoru B (GOPMUPOBAHUM COBPEMEHHOW €CTECTBEHHO-HAYyYHOU
kaptuHbl wmupa. IIpodeccun, cBs3anHbIe ¢ Owosoruedd. 3Ha4YeHWE OWOJIOTHH
B IPAaKTUYECKOM JESATEILHOCTH YEJIOBEKA: MEJUIIMHE, CEJIbCKOM  XO3SIHCTBE,
MIPOMBIILJIEHHOCTH, OXPAaHE MPUPOIBI.

JeMoHcTpanmun

IToptpets: Apucrorens, Teodpact, K. Jlunnen, XK.b. Jlamapk, Y. Jlapsum,
Y. Tapsen, I'. Mennens, B.M. Bepnanckui, W.II. IlaBnoB, M.M. MeuHukoB,
H.N. BaBunos, H.B. Tumodeer-Pecosckuit, [[x. Yorcon, ®@. Kpuk, JI.K. benses.

Tabmuubr u cxeMbl: «CBsi3b OHOJOrMM C JAPYrMMH Haykammy», «Cucrema

OMOJIOTUYECKUX HAYK).

Tema 2. 7KuBble cCTEMBI U UX U3y4YeHHE

KuBbie cuctembl Kak mpeaMeT u3ydeHus: Ouosnoruud. CBOWCTBA YKUBBIX CHUCTEM:
€OMHCTBO XUMHUYECKOIO COCTaBa, IHUCKPETHOCTh M LEJIOCTHOCTb, CIIO)KHOCTh M
YIOPSAIOYEHHOCTh CTPYKTYPbI, OTKPBITOCTh, CAMOOPTaHU3aIIMsI, CAMOBOCIIPOU3BEACHNUE,
pa3apakxuMOCTh, U3MEHUYUBOCTb, POCT U Pa3BUTHE.

YPpOBHH OpraHu3alvy >KUBBIX CUCTEM: MOJIEKYJISIPHBIN, KJICTOYHBIM, TKAHEBBIM,
OpTraHU3MEHHBIN, MOMYJISIUOHHO-BUIOBOM, 3KOCUCTEMHBIH (OMOrEOIEHOTUYECKUIA),
ounochepnsrit. [Iporeccsl, MpoUCXoasIIMe B XKUBBIX cucTeMax. OCHOBHBIE TPHU3HAKH
kuBoro. JXKu3Hb kak ¢opma cyliecTBOBaHHMSI Marepuu. Hayku, u3ydaromiye >KHUBBIC
CHUCTEMBI Ha Pa3HbIX YPOBHSIX OpraHU3alvH.

N3ydenne >xuBBIX cucTeM. Mertoasl Ouojoruueckor Hayku. HaOmrogenue,
M3MEpPEHUE, SKCIIEPUMEHT, CUCTEMartu3aiusa, MeraaHanui. [loHsitue o 3aBUCMMON U
He3aBuCHUMOUN nepeMeHHou. lInanupoBanue skcriepumenrta. [loctaHOBKa M mpoBepka
runiote3. HyneBas rumote3a. [lonstue BBIOOPKM u €€ OOCTOBEpHOCTH. Pazdpoc
B Ouonornueckux JaHHbIX. OIEHKa JOCTOBEPHOCTH IMOJYYEHHBIX PE3yJIbTaTOB.
[IprurHBI UCKaXKEHUS PE3YIIBTATOB IKCIIEpUMEHTA. [[OHATHE CTATUCTUYECKOTO TECTA.

JleMoHcTpanmu

Tabnuiel u cxembl: «OCHOBHBIE TIPU3HAKU KU3HWY», «BUOTOTHUUECKHUE CUCTEMBDY,
«CBoMCTBa XKUBOW MATEPUN», « YPOBHU OPTraHU3ALMH >KUBOM NPUPOIB, «CTpOECHHE
JKUBOTHOM KJIETKM», «TKaHU JKUBOTHBIX», «CHCTEMBbl OpPraHoOB YEJIIOBEYECKOrO
opranusmay, «buoreorieHos», «buochepar, «KMeToabl N3y4eHUS )KHUBOUW MPUPOJIBI.

1 Coneprxanue mporpaMMBbl, BBIIEIEHHOE KypCUEOM, HE BXOIUT B IPOBEPKY FOCY1aPCTBEHHOM nToroBoi arrecrauuu ([UA).
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OOGopynoBanue: jgaboparopHoe 000pYyAOBaHUE JJIs MPOBEACHUS HAOIIOIACHUMH,
WU3MEPEHUN, IKCTIEPUMEHTOB.

[IpakTryeckas padoTa

«Mcnonp30BaHue pa3TUIHBIX METOAOB ITPH U3yUCHUN KUBBIX CHCTEM.

Tema 3. buosiorusi KieTKku

Knerka — cTpykTypHO-(QYHKIMOHANIbHAS €AMHMIA >KUBOrO. MCTOpHUS OTKpPBITUS
kietku. Pabotel P. I'yka, A. Jlebenryka. Knerounas teopus (T. [lIBann, M. IlIneiiaeH,
P. BupxoB). OCHOBHbIE TIOJIO)KEHHS] COBPEMEHHON KJIETOUHOM TEOPHUHU.

MeToabl MOJIEKYJISIPHOM U KJIETOYHOM OMOJIOTUU: MUKPOCKOIHUS, XpoMaTorpadus,
anekTpodopes, METol MEYEHBIX aToMOB, AuddepeHnransHoe HEeHTpUu(yrupoBaHue,
KyJbTUBUPOBAaHUE KJIETOK. M3yueHue ¢hukcupoB8aHHblX Klemok. DIEKTpOHHas
MUKpockonus. Kongokanenas mukpockonus. BumanvHoe (npudsicusHenHoe) uzyyeHue
KJIeMOK.

JleMoHCcTpanuu

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

Tabmuupl 1 cxembl: «CBETOBOM MHUKPOCKOI», «JIEKTPOHHBIA MHUKPOCKOID»,
«HcTopus pa3BUTHSI METOJI0B MUKPOCKOITAN.

OO0opy/ioBaHWE:  CBETOBOM  MHKPOCKOI, MHUKpPOIpEnaparbl  pacTUTENbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

[IpakTryeckas paboTa

«3yyeHne MeTONI0OB KJIETOYHOM Owuosorun (xpomarorpadus, 3yekTpodopes,
muddepennmansuoe neHTpudyruposanue, [11IP)».

Tema 4. Xumuueckasi Opranu3anus KJIeTKH

XUMHUYECKUAMN COCTAB KIETKU. Makpo-, MUKPO- U yJIbTPAaMUKPOIIEMEHThI. Bona u eé
pOJIb Kak pacTBOPHUTEIN, pPEareHra, ydacTH€ B CTPYKTYPUPOBAHUM  KJIETKH,
TeIoperyisiaunu. MuHepaiabHble BeleCTBa KJIETKH, MX Ouojoruyeckas pojib. Poib
KaTHOHOB ¥ aHUOHOB B KJIETKE.

Oprannueckue  BellecTBa  KJIETKUA. buonormdeckue noigmMepbl.  benkwu.
AMMHOKHCIIOTHBIM cocTaB OenkoB. CTpyKTypbl OenkoBoiM MoJekynbl. [lepBuunas
CTpyKTypa Oelka, NenTHHas CBA3b. BTOpUUHas, TpeTuyHasi, 4eTBEPTUYHAS CTPYKTYPHI.
Jenatypanus. CpoiictBa OenkoB. Knaccuduxarus O6enkoB. buomornueckue QpyHKIuu
6enkoB. IIpuonoi.

VYrineBoael. MoHocaxapubl, AUcCaxapuibl, OJIUTOCAXapUAbl W MOJIMCAXapHJbI.
OOmumii TIaH CTPOCHUS U (PU3UKO-XUMUYECKHUE CBOMCTBA YIJIEBOJIOB. bronorndeckue
(GYHKIIUM YTIIEBOOB.

Jlumuasl. T'mapodunbHO-TUApOPOOHBIE cBoiicTBa. Kiaccudukauus nunuaos.
Tpurnuuepunasl, Gpochonunuibl, BOCKU, CTepouibl. buonornyeckue QyHKIUU JTUTUAOB.
OO6mmue cBoiicTBa  OWOJOTMYECKUX  MEMOpaH —  TEKy4ecTb, CIOCOOHOCTH
K CaM03aMbIKaHUIO, MOJyTIPOHUIIAEMOCTb.

Hyxkneunoseie xucnorel. JJHK um PHK. CrpoeHune HyKIEHMHOBBIX KHUCIOT.
Hyxneoruapl. [puniun kommnementapaoctu. [pasuno Yapradgda. Ctpykrypa JJTHK —
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NBOWHAs criupaib. MectoHaxoxaeHue u ouonornueckue ynkuuu JIHK. Buasr PHK.
Oyuknuu PHK B knetke.

Ctpoenue wmoisekyasl AT®. Makpospruueckue cBs3u B MoJiekyine ATO.
buonornyeckue @ynkinuu AT®. BoccTaHOBIEHHBIE TMEPEHOCUYHKH, HUX (GYHKIHUU
B KJeTke. /[pyeue uyxaeosuompugpocpamor (HT®). CexernupoBanue JIHK. Memoowi
2EHOMUKU, MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CtpykTypHast Ouoyiorusi: OHOXMMHUYECKHE M OWO(U3UYECKUE WCCIICIOBAHUS
COCTaBa M MPOCTPAHCTBEHHOU CTPYKTYphl OMOMOJIEKY1. Moodenuposanue cmpykmypsi u
dyukyull 6uomonexynr u ux kKommiexkcos. Kommwviomepmuviii ousatin u opearHudeckuil
cunme3s OUOMONIEKYl U UX HENPUPOOHBIX AHATLO2O08.

JeMoHcTpanyu

IToptpetsl: JI. Ilomunur, Ix. Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®paHkiuH,
®. Conrep, C. [Ipy3unep.

Huarpammel: «PacnpeneneHne XUMUYECKUX SJIEMEHTOB B HEKHBON MPUPOJIEY,
«Pacrpenenenue XuMUYECKHUX 3JIEMEHTOB B JKUBOU IMPUPOJIEN.

Tabmupt u  cxembl: «llepuonnueckas TaOiMIia XUMHYECKHUX DIIEMEHTOBY,
«CtpoeHue MoJeKyJbl BOAbD, «BemecrBa B cocraBe OpraHu3moB», «CtpoeHue
MOJIEKYJIbI  Oenkay, «CTpykTypbl OenkoBOM MoOyeKylby, «CTpoeHHEe MOJIEKY
yIJIeBOI0B», «CTpoeHHEe MOJIEKY] JUNUA0BY», «HykinenHoBbie KUCIOTH, «CTpOeHHE
MOIEKYIIbl ATD».

OO0opynoBaHKe: XUMUYECKas MOCy1a 1 000pyAOBaHHUE.

JlabopaTopHas pabora «OOHapykeHHe OEJIKOB ¢ TIOMOIIBI0 KadeCTBEHHBIX
peaKkuun.

JlaGoparopHas pabGorta «MccnenoBaHue HYKJIEUHOBBIX KHCJIOT, BBIJEICHHBIX
U3 KJIETOK Pa3JIMYHBIX OPraHU3MOBY.

Tema 5. CTpoeHne n pyHKIMH KJIETKH

Tunbl  KJIETOK: dyKapuoThueckas W TpokapuoTuyeckas. CTpyKTypHO-
GbyHKIIMOHATBHBIE 00pa30BaHUS KIETKH.

CrpoeHue mpokapuoTHUYECKONW KieTku. KilerouHas cTeHka OakTepuii U apXew.
Oco0OeHHOCTH CTpOeHUsl TeTepOoTPO(GHON M aBTOTPOGHON MPOKAPUOTUYECKUX KIETOK.
MecTo 1 poJib MPOKapHOT B OMOLIEHO3aX.

Ctpoenue u (GyHKIIMOHUPOBAHUE JYyKapuOTHUecKOW kieTku. [lmazmaruueckas
MeMOpana (masmanemma). CTpyKTypa IJla3MaTHueckoi MemOpanbl. TpaHcmopT
BEILECTB 4Yepe3 IJIa3MaTHUYeCKyl0 MeMmOpaHy: naccuBHbIA (auddys3us, oOieryéHHas
muhdysusi), akTHUBHBIM (TMEPBUYHBIA W  BTOPUYHBIA  AKTUBHBIA  TPAHCIOPT).
[Tomymponuiraemocts MemMOpanbl. PaboTa HaTpwii-KaaueBOTO Hacoca. JHAOIMUTO3:
MUHOLUTO3, (arorurTo3. Ik301uTo3. Kierounas crenka. CTpykTypa U (QyHKIUH
KJIETOYHOW CTEHKH PAaCTEHUH, TPUOOB.

[uromna3sma. [lurto3ons. Ilutockener. [IBukeHue uurtoriasMbl. OpraHouasl
kieTkn. OgHOMEMOpaHHbIE OPTaHOWIBI KIETKH: sHioruiazmatudeckas cetb (OIIC),
anmapatr [onbl)Ku, JHM30COMBI, UX CcTpoeHMe U  GyHKUMH. B3auMocBs3b
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OJIHOMEMOpPAHHBIX OpraHouoB KieTku. CTpoeHHe TpaHyJISIpPHOTO PETHUKYIyMA.
Mexanuzm wnanpaenenus benxoe 6 IIIC. CuHTe3 pacTBOpUMBIX OenkoB. CuHTE3
KJIETOUYHbIX MeMOpaH. ['majgkuii (arpaHyisipHbIA) 3HAOIMIA3MATUYECKUM PETUKYIYM.
CekperopHast (yHkiusi anmapara [onblku. Moouguxayus 6Genkos 6 annapame
Tonvoorcu. Copmuposra benxos ¢ annapame I'onv0xcu. TpaHCTIOPT BEIIECTB B KIIETKE.
Bakyonu pacturenbhbix kietok. Kierounsiii cok. Typrop.

[ToryaBTOHOMHBIE OPraHOUIBI KIETKU: MUTOXOHIPUH, TUIACTUIBL. [Ipoucxodcoenue
mumoxoHopuit u naacmuo. Cumbdbuocenes (K.C. Mepeockosckuu, JI. Mapeynuc).
Crpoenrie 1 GyHKUUU MUTOXOHJIpUHM U tuiacTui. [lepBuuHble, BTOPUYHBIE U CIIOKHbBIC
IacTuAbl  (POTOCMHTE3UPYIOMIMX  JYKAPUOT.  XJIOPOIJIACTHI,  XPOMOILIACTHI,
JIEMKOIUIACTHI BBICIIUX PACTECHUU.

HememOpanubie opranouasl kijetku CrpoeHue U (yHKUUM HeMEeMOpaHHBIX
OpraHouJIoB KieTku. Pudocomsl. [lpomescymounvie gunamenmol. MUKpo(hUIaMEHTHI.
Axmunosvie mukpoguramenmsi. MBIIIEUHbIE KIETKU. AKmMuHO8ble KOMNOHEHMbl
Hembluleunvlx kiemokx. Mukpotpyoouku. Knetounsiii neHtp. CTpoeHHE U JABHKEHUE
KIYTUKOB M pecHHYeK. MukporpyOouku uutomiasmel. LleHtpuons. benku,
accoyuupoB8antuvle ¢ MUKpoguiamenmamu u mukpompyboukamu. MomopHuie benxu.

Anpo. ObGonouka sigpa, XpOMaTHH, KapuoIUia3Mma, SAPBIIIKA, WX CTPOCHHE H
bynkuuu. SAnepHslil 6enKkoBbId MaTpuke. [IpocTpaHCTBEHHOE PACIOIOKEHUE XPOMOCOM
B uHTEep(Da3HOM siipe. Dyxpomamur u cemepoxpomamut. bekun XxpomaTuHa — TUCTOHBI.
Jlunamuka s0epHoti 06010uKU 8 Mumo3se. HoepHuiti mpancnopm.

Kierounsle BrmrodeHus. CpaBHHUTENBHAs XapakTEPUCTHKA KIETOK 3YKApUOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHON).

JleMoHCTpanyu

[Toptpetsr: K.C. Mepexkosckuii, JI. Maprynuc.

Tabnuibl u cxembl: «CTpoeHUE 2YKApUOTHIECKOM KIETKN», « CTpOSHHUE )KUBOTHOM
KIETKN», «CTpOECHHE PaCTUTENIBHON KIETKN», «CTpOCHHUE MHUTOXOHAPUM», «SIpo»,
«CTpoeHune NpoKapruOTHIECKON KIETKIY.

OO0opysoBaHWE.  CBETOBOM  MHKPOCKOI,  MHUKpOIpEenapaTbl  pacTUTEIbHBIX,
YKUBOTHBIX KJIETOK, MUKpPOIIpenapaThl OaKTepUaATbHBIX KIETOK.

JlaGoparopHas pabota «M3yueHune CTpoeHHs KJIETOK Pa3IMUHbIX OPTaHU3MOBY.

[IpakTuyeckas pabota «M3yueHne CBONCTB KJIETOUHOW MEMOpaHbD».

JlaGopatopnas  pabora «lMccnemoBanwe  1uiasMoiuM3a M JIETIa3MOJIM3A

B PACTUTCIIbHBIX KICTKaX).
HDaKTI/ILIeCKa}I pa60Ta «I/I3yquHe ABMJKCHHUA HOHUTOINIA3Mbl B PACTHTCIBHBIX
KIJIICTKax».

Tema 6. OOMeH BelecTB U NpPeBpalleHNe JHEPTUU B KJIETKe

AcCUMWIIAIIMS U TUCCUMIUIALNAS — JBE CTOPOHBI MeTaboim3ma. Tumbl oOMeHa
BEIIIECTB: aBTOTPO(HBIN UM TeTepoTpodHBIN. VYuacThe KUCIOpoJa B OOMEHHBIX
npoleccax. JHepreTuueckoe oodecrieueHue kietku: npespaiienne AT B oOMeHHBIX
npoueccax. DOepMEHTATUBHBIM XapakTep peakluil KJIETOYHOTO MeTadosiu3Ma.
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depMeHThl, UX CTPOEHME, CBOMCTBA M MexaHu3M JeictBus. Kodepmentsl. OTinuus
dbepMEeHTOB OT HEOpPraHUYecKuX KaTtanu3aTopoB. benku-aktuBaTopel u  O€NKH-
WHTUOUTOPBI. 3aBUCUMOCTH CKOPOCTH (DEPMEHTATUBHBIX pEAKIMI OT pa3IMYHBIX
(bhakTOpoB.

[lepBUYHBIN CUHTE3 OPTaHUYECKUX BEIIECTB B KiieTKe. DOTOCUHTE3. AHOKCUEHHbIL
U oxcueeHHwlil pomocunmes y bakmepuii. Ceemocobuparowjue nuemenmsl U NUSMeHmbl
peakyuonno2o yeumpa. Ponb xjoporuiactoB B mpoiiecce (porocuHTeza. CeToBas u
TeMHOBas ¢asbl. Domoovixanue, Cs., Cs-u CAM-munwvr pomocunmesa. [IponyKTUBHOCTD
doTtocunteza. BiusHue paznuuHbIx (PAKTOpOB Ha CKOpPOCTh (DOTOCHMHTE3a. 3HAUCHUE
dboTocuHTE3A.

XemocuHTe3. PazHooOpasue OpraHu3MOB-XEMOCHHTETUKOB: HUTPUPHUIIUPYIOIINE
OakTepuu, >Kele300aKTepur, CepoOaKTEpHUH, BOJOPOJHBIE OakTepuu. 3HAUYCHUE
XEMOCHUHTE3A.

AHaspoOHble opraHusmbl. Buabsl Opokenus. IIpoaykTel OpokeHHS W HX
UCIIOJIb30BAHUE  YEJIOBEKOM.  AHA’pOOHBIE  MUKPOOPTaHM3MbI  KakK  OOBEKTHI
OMOTEXHOJIOTHH M BO30YAUTEIN OOJIe3HEH.

AdpoOHBIE OpraHM3Mbl. JTambl dHEpreTuyeckoro oobmena. [loaroroBuTENbHBIN
sTan. [ IMKonn3 — 6ECKUCIOPOIHOE PACIICNIEHUE TITFOKO3bI.

buonornueckoe OKuCIEHHE, WIH KIETOYHOE JbIXaHue. Poiap MHUTOXOHIpHI
B IMpolieccax Ouosiorudeckoro oxucienus. l[{uknudeckue peakuuu. OKUCIUTEIBHOE
dbochopunupoBanue. Ouepeus membpannoz2o epaouenma npomoHos. Cumnmez ATD:
paboma npomonnot AT@-cunmaswi. IIpeumyiiecTBa adpoOHOTo MyTH 0OMEHa BEIIECTB
nepea aHa’dpoOHbIM. (P PEKTUBHOCTD IHEPTETUYECKOTO OOMEHA.

JleMoHCTpanyu

[Toptpersr: k. Ilpuctmu, K.A. Tumupsazes, C. H. Bunorpauckui,
B. A. Ourensrapar, [1. Murtuenn, I'.A. 3aBap3uH.

Tabmuier u cxeMbl: «DoTOCHHTE3», «DHEpreTudeckuii ooMmen», «bumocuHTe3
oenkay», «CtpoeHue hepMeHTay, « XEMOCUHTESY.

OO0opy1IoBaHUE. CBETOBOM MHUKPOCKOI, OOOpYyJOBaHHE MJii MPUTOTOBIICHUS
MTOCTOSTHHBIX ¥ BPEMEHHBIX MUKPOTIPEIIapaTOB.

JlabopaTopHas pabora «M3ydeHne KaTaJIuTHYCCKON aKTHBHOCTH (PEpMEHTOB
(Ha mpuMepe aMuJIa3bl WK KaTaaasbl)y.

JlabGoparopHas paborta «3yueHue hepMEHTATUBHOIO pacUISIJICHUs MEPOKCHUIA
BOJIOPOJIa B PACTUTEIBHBIX U )KUBOTHBIX KIETKAX).

JlabopaTopnas pabota «CpaBHeHHE MTpoiieccoB (OTOCUHTE3a U XEMOCHUHTE3a.

JlaboparopHas padota «CpaBHEHHE TIPOILIECCOB OPOKEHUS U IBIXAHUSD).

Tema /. HacnencrBenHass uHpopMauus u peajn3anus eé B KIeTKe

Peakiun wmatpuyHoro cuHresa. l[IpuHUMN KOMIUIEMEHTapHOCTM B PpPEAKLUAX
MaTpUYHOTO CHUHTe3a. Peanmsarus HaciencTBeHHoOUW nuH(popMmaiuu. ['eHeTuuecKkuii Ko,
ero corcTBa. Tpanckpunuus — Mmatpuunbii cuHTe3 PHK. [IpuHumune! tpanckpunmmu:
KOMILIEMEHTAPHOCT, AHTUNAPAJUIEIBHOCTb, ACUMMETPUYHOCTb. Cospesanue
mampuynwvix PHK 6 sykapuomuueckoii kiemke. Hexooupyrowue PHK.
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Tpancnsuus u e€ sranbl. Yuactue TpancnopTHeix PHK B OuocuHTe3e Oenka.
VYcnoBust 6uocunresa 6enka. KoaupoBanue aMuHOKHUCIIOT. Poiib pubocoM B OMOCUHTE3E
oenka.

Cospemennvie npeocmasneHus o cmpoenuu 2enog. OpraHuszanus T€HOMa
y TMPOKAPUOT W DYKApUOT. Perynsiusi akTUBHOCTUM TE€HOB Yy MpoKapwoT. [ umoresa
onepona (d. XKako6, XK. Mano). Monexyrapubvie Mexanusmvl SKCHPECCUU 2eHO8
vy aykapuom. Ponv xpomamuna 6 pecynayuu pabomul cenog. Perynsiusi oOMEHHBIX
npolieccoB B kieTke. Kietounslit romeocTas.

Bupycel — HekneTouHbsle (OpMBbI KU3HU U OONHMratHele mapasutbl. CTpoeHue
MPOCTBIX W CIIOKHBIX BHPYCOB, PETPOBHUPYCOB, OakTepuodaroB. Kusnenwvili yuxi
JHK-cooepocawux eupycos, PHK-codepaicawux supycos, bakmepuogpacos. Obpammas
MPAHCKpUnyus, pesepmasa, uHmezpasa.

BupycHbie 3a0osieBaHusi 4enoBeka, KUBOTHBIX, pacteHuit. CIIMJ, COVID-19,
COIMAJTBHBIE M MEUITMHCKHE TTPOOICMBI.

buoungpopmamura: ummeepayus u anamuz Ooavuwiux maccusos («bigdatay)
CMPYKMYPHBIX OuoI02udeckux oarHvlx. Hanomexnonoeuu 6 oOuonoeuu u meouyuHe.
IIpoepammupyemvie hynkyuu denxos. Cnocobsvl 00cmasKu 1ekapcms.

JleMoHCcTpanuu

IToptpetsl: H.K. Kosbiios, J1.11. UBaHOBCKUIA.

Tabmuer u cxembl; «buocunrte3 Oenkay, «l'eHeTHdeckuil kom», «Bupyco»,
«bakrepuodarm.

[Ipaktuueckas pabora «Co3gaHue MOJCIIU BUPYCaA».

Tema 8. JKu3HeHHBII ITUKJI KJIETKH

Knerounsrit uki, ero nepuojsl U perynsusa. Muatepdasza u mutrosz. OcobeHHOCTH
IpoleccoB, IMpoTekaromux B uHTepdaze. IloaroroBka KIeTKH K JEJICHHIO.
[IpecunteTndeckuii (MOCTMUTOTUYECKUM), CHUHTETHYECKUN U TMOCTCUHTETUYECKUIM
(MpeMHUTOTUYECKUI) IEPUOIbI UHTEP(DA3BI.

Marpuunbii  cunte3 JIHK — permmkanms. [lpuamuner permmukamuu  JTHK:
KOMIUIEMEHTAPHOCTh, MOJIYKOHCEPBATUBHBIM CUHTE3, AHTUIAPAJUIEIBHOCTh. MEXaHU3M
permukaiuun  JIHK. Xpomocomel. Ctpoenune xpomocom. Temomepsl W TenomMepasa.
XpOMOCOMHBII HAOOp KJIETKM — KapuOTUN. JIMMJIOWAHBIA M TaljOUJIHbIA HaOOPbI
xpomocoM. ['omostornunsie Xxpomocomsl. [10J10BbIE XPOMOCOMBI.

Jlenenue knetku — MuTo3. CTaluu MUTO3a U MTPOUCXOIAIINE B HUX IPOLIECCHI. THIIBI
MuTo3a. Kapnoknnes u IUTOKMHE3. bruonornyeckoe 3HayeHne MUTO3A.

Perynsuuss MUTOTHYECKOTO LIMKIIA KIeTKU. [Iporpammupyemast kiierouHasi ruoeb —
amnomnTo3.

Knerounoe sapo, XpoMOCOMBI, (yHKIMOHAJIbHAasg T€HOMUKA. MexaHuzmuol
npoaughepayuu, ouggeperyuposxu, cmaperus u cubenu kiemok. «L{ugpposas kiemka» —
ouounpopmamuveckue mooeau GyHKYUOHUPOBAHUSL KIIeMKU.

JleMoHcTpanyu

Tabmumpl u  cxembl: «JKHM3HEHHBIM IMKI KICTKW», «Muros», «CrpoeHue
xpomocomy, «Permkanus JJHK.
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OO6opyi0BaHME: CBETOBOM MHMKpPOCKOII, MHUKporpenaparel: «MUTO3 B KIETKax
KOpeEILIKa JIyKay.

JlaGopartopHas pabota «3yueHne XxpoMOCOM Ha TOTOBBIX MUKPOIpEnapaTaxy.

JlaGopartopHas pabota «Habmonenne MuTo3a B KJIETKaX KOHUMKA KOpEIIKa JTyKa
(Ha rOTOBBIX MUKpOIpENapaTax)».

Tema 9. CTpoenne u pyHKIMH OPraHU3MOB

buonornyeckoe paszHooOpasue opraHuzMoB. OJHOKJIETOYHBIC, KOJOHHUAIBHEIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.

OCOOEHHOCTH CTPOEHUS M KU3HEIEATEIbHOCTH OJHOKIETOYHBIX OPraHW3MOB.
baktepun, apxeu, OJHOKIETOYHBbIC TpPHUOBI, OJHOKIECTOYHBIC BOJOPOCIH, ApPYrue
pOoTUCTHI. KOJIOHHAIbHBIE OPTAHU3MBL.

B3anmocBsA3p yacTeld MHOTOKJIETOYHOTO OpPraHu3Ma. TKaHW, OPTaHbl U CUCTEMBI
opraHoB. Opranusm kak eguHoe 1enoe. ['omeocras.

Tkanu pacreHuid. TuIbl pacTUTENBHBIX TKaHEW: 0Opa3oBaTelibHAs, MOKPOBHAs,
NpOBOJALIASL, OCHOBHAs, MexaHudyeckasd. (OCOOEHHOCTH CTpPOeHHs, (DYHKIUN W
PACITOJIOKEHUS TKAHEN B OPraHaxX PaCTEHHM.

TkaHW JKUBOTHBIX M YEJOBEKA. THWIBI J>KUBOTHBIX TKAHEW: SMNUTEIUAIIbHASA,
COCIMHUTENbHAS, MbIIIeYHas, HepBHass. (OCOOEHHOCTH CTpOoeHUs, QYHKIUNH U
PACITOJIOKEHUS TKAHEN B OpPraHax KMBOTHBIX U YEJIOBEKA.

Opranel. BereratuBHbple M reHepaTUBHBIE OpraHbl pacTeHnd. Opranbl U CUCTEMBI
OpPraHoOB XUBOTHBIX U 4esioBeKa. OYyHKIMN OPraHOB U CUCTEM OpPraHOB.

Omnopa Tena opranu3moB. Kapkac pacteHuil. CkeneTbl OJHOKJIETOYHBIX H
MHOTOKJIETOUYHBIX >KUBOTHBIX. HapyKHbIi U BHyTpeHHUU ckeneT. CTpOEHUE U THUIIbI
COCIMHEHUS KOCTEMN.

JIBvokeHue opraHu3MoB. [[BMKEHHE OJIHOKJIETOYHBIX OpPraHU3MOB: aMEOOHMIHOE,
KT'YyTUKOBOE, PECHUYHOE. /[BUKEHUE MHOTOKJIETOYHBIX PACTEHUM: TPOIIM3MbI U HACTHUH.
JIBr>keHME MHOTOKJIETOYHBIX >KMBOTHBIX M UeJIOBEKa: MbllleyHas cucteMa. Pediekc.
CkeJeTHbBIE MBIIIIBI ¥ X paboTa.

IIutanue oprannsmosB. IlornomeHne BOABI, YTJIEKUCIOTO Ta3a WU MHHEPAIBHBIX
BEIIECTB pacTeHUsIMU. [IuTaHue KUBOTHBIX. BHYTPUMOJIOCTHOE M BHYTPUKIECTOYHOE
nuieBapenue. [lutanre mo3BOHOUHBIX JKUBOTHBIX. OTAENbI MUIIEBAPUTEIHHOTO TPAKTA.
[TumeBapurenbHbie Kemne3bl. [IuneBapurenbHas CUCTEMA YEJIOBEKA.

Jpixanue opranu3mMoB. JIpixanue pactenuid. Jprxanne sxuBoTHBIX. [{uddy3us razos
yepe3 MOBEepXHOCTh kieTku. KoxkHoe npixanue. [lpixarenbHas noBepxHOCTb. JKabepHoe
Y JIETOYHOE AbIXaHHe. J[pIXaHWE MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA. DBOIIOLMOHHOE
YCIIOKHEHUE CTPOCHUS JETKUX IT03BOHOYHBIX JKMBOTHBIX. /JlpIXareibHas cucTemMa
YyejaoBeKa. MexaHW3M BEHTWIIALMHU JIETKUX Yy NOTUL M MIEKONUTAOMMX. Perymsius
neixanus. JlpixaTenbHbie 00bEMBI.

TpaHcnopT BEWIECTB Y OpraHU3MOB. TpaHCIIOPTHBIE CUCTEMBI paCTeHUM. TpaHncnopT
BEILIECTB Yy XUBOTHBIX. KpoBeHOCHass cuctema m e€ opranbel. KpoBeHOCHass cucrema
MTO3BOHOYHBIX )KMBOTHBIX U uesioBeka. Cep/iie, KpOBEHOCHBIE COCYAbl U KpoBb. Kpyru
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KpOBOOOpaIeHHs. DBOJIOLMOHHBIE YCIOKHEHUS CTPOEHUS KPOBEHOCHOW CHCTEMBI
MO3BOHOYHBIX )KUBOTHBIX. PaboTa cepaua u e€ perysnus.

Beinenenne y oprann3MoB. BeineneHue y pacteHui. BeiaeneHue y KMBOTHBIX.
CoxkpatutenbHble Bakyonu. Opranbl BbiaeneHus. OuibTpaius, ceKpeuus 1 oopaTHoe
BCAChIBAaHHE KaK MEXaHHU3Mbl pabOThl OpraHoB BbiaeneHHUs. CBs3b MOJOCTH Tema
C KPOBEHOCHOM M BBIJEIUTEIBHON CUCTEMaMHU. BbIIeIeHNE y ITO3BOHOYHBIX )KHUBOTHBIX
u uesnoBeka. [louku. Ctpoenue u QpyHkIMoHUpoBaHue HePpoHa. OOpa3oBaHHE MOYH Y
YEJ0BEKa.

3amuTa y Opranu3MoB. 3aliTa y OJHOKJIETOUHBIX OpraHu3MoB. Criopsl OakTepHii
Y LHUCThl NPOCTEUIINX. 3allliTa Y MHOTOKIETOUYHbIX pacTteHui. Kyrtukyna. Cpencrsa
MMaCCUBHON U XUMHUYECKON 3aIIUTEI. OUTOHIIUIEI.

3amura y MHOTOKJIETOYHBIX XMBOTHBIX. [IOKpOBBI M MX MPOU3BOJHBIE. 3aniuTa
opranuszma ot Oozne3Hell. IMmyHHas cucrteMa 4denoBeka. KIeTouHbIl U rymMopaIbHBIH
UMMYHUTET. BpoXn€HHbli U npuoOpeTeéHHbIN crnienupuueckuii uMMyHUTET. Teopus
KJIOHaJIbHO-ceNeKTuBHOrO uMmmyHutera (II. Opmaux, .M. bepuer, C. Tonerasa).
BocnanvrenbHple OTBETHI OpraHu3MOB. Poib BpOKIEHHOIO MUMMYHHUTETA B Pa3BUTUU
CUCTEMHBIX 3a00J1€BaHUM.

PaznpaxuMoCTh U peryisiuus y OpraHu3MoB. Pa3gpakuMoCTh y OJHOKIETOYHBIX
oprann3MoB. Takcucsl. Pa3npaxxnuMocTts u perynsauusa y pacteHuil. PoctoBsie BemecTa
U UX 3HA4YCHHE.

Hepshas cuctema u pediiexktopHas peryssiuus y KUBOTHbIX. HepBHast cuctema u eé
OTZEJBl. DBOJIOUUOHHOE YCIIOKHEHHWE CTPOCHHMS HEPBHOW CHUCTEMBI Y >KMBOTHBIX.
OTaenbl TOJIOBHOTO MO3Ta MO3BOHOYHBIX KUBOTHBIX. Peduiekc u peduekTopHas ayra.
be3ycnoBHbIE U yCIOBHBIE pe(IIEKCHI.

I'ymopanbHas perynsnus 1 3HAOKPUHHAs CHCTEMA )KMBOTHBIX U 4YesIoBeKa. JKernessl
SHJIOKPUHHOM CHUCTEMBI U UX TOPMOHBI. JlelicTBUE TOPMOHOB. B3anMOCBs3b HEPBHOU U
SHAOKPUHHOM cucTeM. [ 'unoranamo-runopuzapHas cuctemMa.

JleMoHCTpanyu

[Toptper: N.I1. I1aBnos.

Tabmuupr u  cxembl: «OIHOKJIETOYHBIE  BOJIOPOCHN», «MHOTOKJIETOUHBIE
BOJIOpocny, «bakrepuny, «IIpocreimmey, «Opranbl IBETKOBBIX paCTEHHI», « CUCTEMBI
OpraHOB TO3BOHOYHBIX JKMBOTHBIX», «BHYTpeHHee cTpoeHune HaceKOMbIX», «TkaHu
pactenuity, «KopHeBbie cuctemol», «Ctpoenue credisn», «CTpoeHHE JHMCTOBOM
IJJACTUHKNY, « TKaHU KUBOTHBIX», «CKkeneT uenoBekay, «[IumeBaputenpHas cuctemay,
«KpoBeHocHas cucremay, «/lpixarenpHas cucrema», «HepBHas cucrema», «Koxay,
«Mplmieunass cucrema», «BbplaenuTenbHas CHCTEMa», «OJHIOKPHUHHAS CHUCTEMAay,
«Ctpoenne wMbiupe», «MUmmynurer», «Kumeunononoctueie», «CxeMa MOUTaHUS
pacteHui», «KpoBeHOCHBIE CUCTEMBI ITO3BOHOYHBIX KUBOTHBIX», « CTpPOEHUE THIPHD»,
«CtpoeHue mianapumn», « BHyTpeHHee CTpoeHue 10K 1€BOro uepBs», «HepBHas cuctema
peiO», «HepBHas cucrema sarymkw», «HepBHas cucreMa TPECMBIKAIOMIUXCS,
«Hepsnas cucrema ntuy», «HepBHas cucrema mitekonuraromnx», «HepBHas cucrema
yesioBekay, «Peduexcy.
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OOopy/ioBaHKEe: CBETOBOW MHUKPOCKOI, MHKpPOIMpENnapaThl  OJHOKIETOYHBIX
OpraHW3MOB, MUKPOIIPENAPAThl TKAHEHN, PAKOBUHBI MOJUTIOCKOB, KOJUIEKIIMM HACEKOMBIX,
UTJIOKOXKUX, KUBBIE IK3EMIUISIpbl KOMHATHBIX pacTeHUl, repbapuu pacTeHU pa3HBIX
OTZEJIOB, BJIAXKHBIE IIPENapaThl JKUBOTHBIX, CKEJIEThl IMO3BOHOYHBIX, KOJUICKIWU
0ECIO3BOHOYHBIX KMUBOTHBIX, CKEJIET 4YeJIOBEKa, O0OpYyJAOBaHHME JUIsl JIEMOHCTpPALMH
MOYBEHHOTO W BO3AYIIHOTO MUTAHUS PACTCHUH, pacIIeIICHUs] KpaxMalia U OEJIKOB IO/
nercTBUeM (PEpMEHTOB, 00OpPYJOBAaHME ISl JEMOHCTPALUUA OMNBITOB MO W3MEPEHHIO
KU3HEHHON €MKOCTH JIETKUX, MEXaHU3Ma JbIXaTeJIbHBIX IBU)KEHUM, MOJIETU TOJIOBHOTO
MO3ra Pa3JIMYHbIX )KUBOTHBIX.

JlaGoparopHas paboTa «M3ydeHue TkaHel pacTEeHUI.

JlabopaTopHas pabota «3ydyeHne TkaHel >)KUBOTHBIX).

JlabopaTopHas pabota «3yueHne opraHoB IIBETKOBOT'O PACTCHHUSI.

Tema 10. PasmMHo:keHUe U pa3BUTHE OPraHU3MOB

@OopMbI pa3MHOXKEHUS OPraHU3MOB: O€cIonoe (BKII0Yas BEreTaTUBHOE) U MOJIOBOE.
Bunpr Oecrnoioro  pa3MHOMKEHHA: [OYKOBAaHUE, CHOPYJSALMS, (QparMeHTauus,
KJIOHUPOBAHHUE.

ITonoBoe pazmuoxeHue. [lonoBbie kieTku, wim ramersl. Meno3. Ctagun Menosa.
[loBenenne xpomocom B Menose. KpoccuHrosep. buonormueckuit cMbICa Meno3a U
ITOJIOBOTO TIporecca. Meno3 u ero MecTo B )KU3HEHHOM LIUKJIE OPraHU3MOB.

[Ipen3zaponpimeBoe pasButue. ['ameroreHe3 y »KHMBOTHBIX. [loJIOBBIE »Kene3bl.
OOpa3oBaHue W pa3BUTHE NOJOBBIX KieToK. Crepmartorene3 u ooreHes. CTpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBOpeHre W HMOpPUOHAIBHOE  pa3BUTHE  KUBOTHBIX.  CrmocoOsl
OIUIOIOTBOPEHMS: HApYyKHOE, BHyTpeHHee. [lapTeHorenes.

NunuBuyanbHOE pa3BUTHUE OPTraHW3MOB (OHTOTEHE3). OMOPHOJIOTHS — HayKa
O pa3BUTUU OpPraHU3MOB. Mopgozcenes — oOna u3 enaguvix npooIeM SMOPUOTOSUU.
Konyenyua mopgozcenos u mooenu mopghoceneza. Cragum smMOpuoreHe3a >KMBOTHBIX
(Ha mpumepe nsaryuku). JpoGnenue. Tumbl apobnenus. /[lemepmunupoganunoe u
Hedepmunuposarnroe opooaenue. bracmyna, munot 61acmyn. OCOOEHHOCTH NPOOIICHUS
MJIEKOTUTAIOMINX. 3apOAbIIEBbIC JINCTKU (TacTpyasiius). 3aKiIaJKa OpraHOB U TKaHEN U3
3apOJBIIIEBbIX JIMCTKOB. B3anmHOEe BIMSHME 4YacTel pa3BUBAIOLIETOCS 3apojibliia
(oMOpuoHaJIbHAsT MHAYKIIMS). 3aKiiajka TUIaHa CTPOCHHS KUBOTHOTO KakK pe3yJbTar
UEpapXUUYECKUX B3aMMOJICHCTBHUI TeHOB. BnusHue Ha 5SMOpHOHAIBHOE pa3BUTHE
pa3sTUYHBIX (PAKTOPOB OKPYIKAIOIIEH CPEIBI.

Poct u pa3zutne xxuBoTHBIX. [locTamMOpuonanbubiii mepuoa. [Ipsmoe u Hempsimoe
passutne. Pa3Butne ¢ Mmeramop$ho3oM y OECIIO3BOHOUYHBIX U TTO3BOHOYHBIX KUBOTHBIX.
buonornueckoe 3HaYeHUE MPSIMOTO W HEOPSIMOTO Pa3BUTHUS, UX PACHPOCTPAHECHHE
B ripupoje. Tumsl pocTa ;KMBOTHBIX. DAKTOPHI PETYISILIUKN POCTA KUBOTHBIX M YEIIOBEKA.
Craauu mocTAoMOPHOHATIFHOTO PA3BUTHS Y )KUBOTHBIX U uesioBeka. [lepuoasl oHTOTeHE3a
yenoBeka. CTapeHue U CMepTh Kak OMOJIOTUYECKUE TIPOIIECCHI.

Pasmuoxenue u pazsutue pactenuil. ['ameroput u ciopoput. Melio3 B )KM3HEHHOM
nukie pacrenuii. OOpazoBaHue crop B Iporiecce meio3a. ['ameToreHes y pacTeHUM.
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Onnon0TBOPEHHUE U PAa3BUTHE PACTUTEIBHBIX OPTaHU3MOB. J[BOMHOE OIIOAOTBOPEHHE
y IIBETKOBBIX pacTeHuil. OOpa3oBaHUE U pa3BUTUE CEMEHHU.

MexaHu3MBbl PETYJIAIMA OHTOTEHE3a Y PACTEHUM U )KUBOTHBIX.

JeMoHcTpanyu

IToptpetsl: C.I'. HaBamun, X. [IIneman.

Tabmupt u  cxembl: «BereratuBHOe pasmMHOkeHUe», «Tumbl Oecrnosoro
pasMHOXEHUsD», «Pa3MHOXEHME XJIIAMUIOMOHANBDY, «Pa3MHOXKEHUE IBIJIEHBD»,
«Pa3zmHOXeHue ruape», «Meno3», «Xpomocombl», «l'amerorenes», «CrtpoeHue
SULIEKIIETKU U criepMaTo3onia», « OCHOBHBIEC CTauU OHTOreHe3a, «IIpsimoe U HenpsMoe
pa3Butue», «Pa3BuTHe Manuckoro xyka», «PazButue capanum», «Pa3BuTHE JIATYIIKNY,

«/IBOMHOE OIIOJOTBOPEHHUE Yy IBETKOBBIX pACTEHUI», «CTpOEHNE CEMSH OJTHONOJIBHBIX
Y JIBYI0JIbHBIX PaCTEHUN», «KM3HEHHBIN LMK MOPCKOM KaIyCThD), «’KM3HEHHBIN LUK
Mxay», «’KU3HEHHBIN IIUKII TalOPOTHUKA», « KU3HEHHBIN LIUKJI COCHBDY.

O6opyIoBaHME: CBETOBOM MHUKPOCKOI, MHUKpOINpenaparbl AWLEKIECTOK U
CIIEPMATO30UI0B, MOAENb «LIUKIT pa3BUTHS JIATYIIKNY.

JlabopaTopHas pabora «J3ydeHune CTpOEHHsS TOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax».

[IpakTuyeckas pabora «BbisiBIeHHWE TPU3HAKOB  CXOACTBA  3apojbllIeH

ITIO3BOHOYHBIX XXUBOTHBIX) .
Ha6opaTopHa51 pa60Ta ((CTpOGHI/IG OpPraHoOB Pa3MHOKCHHUA BbBICIINX paCTCHHﬁ)).

Tema 11. 'eHeTuKa — HAYKA 0 HACJIEACTBEHHOCTH M U3MEHYMBOCTH OPraHU3MOB

Hcropust cTaHOBJIEHUS U PAa3BUTHA T'€HETHKM Kak Hayku. Pabotel I'. Mennens,
I'. ne ®pu3za, T. Moprana. Posb 0Te4eCTBEHHBIX YUEHBIX B PA3BUTUU I'€HETUKH. PabOThI
H.K. KonsuoBa, H.M. Basumoa, A.H. beno3epckoro, I'.JI. Kapneuenko,
10.A. ®unumuenko, H.B. Tumodeepa-PecoBckoro.

OCHOBHBIE TE€HETUYECKUE TOHSATHUS W CHUMBOJIBI. ['OMOJIOTHYHBIE XPOMOCOMBI,
aJieJIbHbIEC T€HbI, AIbTEPHATUBHBIE TPU3HAKH, JOMHUHAHTHBIN U PEIIECCUBHBIN IPU3HAK,
TOMO3HUI0Ta, TEeTePO3UroTa, YUCTasl JUHUS, THOpUIbI, TeHOTun, (perorur. OCHOBHbBIC
METOJbl ~ TE€HETUKW:  THOPUIOJOTUYECKUM,  ITUTOJIOTUYECKHUM,  MOJEKYJSIPHO-
TEHETUYECKUU.

JeMoHcTpanmun

[Toptpetsr: I'. Menpaens, I'. ne @pus, T. Mopran, H.K. Konbsios, H.W. BaBuios,
A.H. benozepckuit, I'.J[. Kapnieuerko, 10.A. ®dununyenko, H.B. Tumodeen-PecoBckuii.

Tabnuiel 1 cxembl: «MeTo bl TeHETUKINY, «CXEeMbI CKPEIIUBAHUSD.

JlabGoparopHas paboTta «JIpo3oduia kak 00bEKT TeHETUYECKUX UCCIETOBAHUI.

Tema 12. 3aK0oHOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpunnoe ckperniuBanue. [lepBoiii 3akon MeHenss — 3aK0H €IMHO0Opa3us
ruOpuI0B TIepBOTO MoKojeHus. [IpaBuno momunupoBanus. Bropoit 3akon Menaens —
3aKOH pacHIeTUICHWs] TMPU3HAKOB. [luTonmornueckre OCHOBBI MOHOTHOPHIHOTO
CKpelrBaHus. [ umore3a 4ncToTel ramer.
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AHanmuzupyromiee ckpemuBaHue. I[IpoMexyTOUYHBIM XapakTep HaclelIOBaHHUS.
Pacuierienre npu3HakoB MpU HEMOJIHOM JIOMUHUPOBAHUMU.

HuruOpuaHoe ckpemmuBaHue. TpeTuil 3akoH MeHaenss — 3aKOH HE3aBHCHMOIO
HACJIeIOBaHMsI MPU3HAKOB. [[uTOMOTHMYECKIE OCHOBBI TUTHOPUTHOTO CKPEITUBAHU.

CuermsienHoe HacnenoBanue mpu3zHakoB. Paboter T. Moprana. CuemieHHoe
HACJIEJOBAaHUE T€HOB, HApYIICHUE CLECIUICHUS MEXIy T'eHaMu. XPOMOCOMHAas TEOpHUs
HACJIEICTBEHHOCTH.

I'eneTnka mona. XpOMOCOMHBIM MEXaHWU3M OIpPENEICHUs Mojia. AYTOCOMBI U
MOJIOBBIE XpOMOCOMBI. ['OMOraMeTHeli M reTreporaMmeTHbld non. ['eHeTudeckas
CTPYKTYypa MOJIOBbIX XpoMocoM. HacnenoBaHue mpu3HaKkoB, CHETIEHHBIX C ITOJIOM.

I'enotun kak nenoctHas cucrema. [nenoTponus — MHOKECTBEHHOE IEMCTBUE T'€HA.
MHOXeCTBEHHBIN AJIJICIIA3M. Bzaumonericteue HEaJUICIbHBIX TE€HOB.
KommniementapHocts. Onuctas. [Tomumepus.

['eHeTHUECKUIT KOHTPOJIb Pa3BUTHS PACTEHUM, KMBOTHBIX M YEJIOBEKa, & TAKKe
(U3HOTOTUYECKUX TPOIECCOB, MOBEJACHUS W KOTHUTHUBHBIX (GyHKUUN. ['eHeTnyeckue
MEXaHU3Mbl CHMOMOTEHE3a, MEXaHU3Mbl B3aWMOJICHCTBUS «XO35fMH — MapasuT» U

«XO035IMH — MHKpPOOMOM». ['@HeTHMYeCKHe acCleKThbl KOHTPOJsS U  H3MEHEHHUS
HACJIEJICTBEHHON MH(OpPMAILIUK B TOKOJICHUSX KJIETOK U OPTaHU3MOB.
JleMoHcTpammn

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

Tabmuubr u cxembl: «llepBoiii 1 BTOpoi 3akoHbl Mennens», «Tperuit 3akoH
MeHnnens», «AHaIM3Upylolllee CKpelmuBaHue», «HemoiHoe mOMHUHHMpOBaHUEY,
«CuenseHHoe HacleA0BaHue NPU3HAKoB y Ipo30opuib», «['eHeTrka monay», «Kapuorumn
yenoBekay, «Kapuotun gposzoduney, «Kapuotun nruie», «MHOXKECTBEHHBIN
ajuienu3m», « B3aumonencTere reHoBy.

OO6opyznoBaHue: MoOJENb ISl AEMOHCTpPAlMU 3aKOHOB €AMHO00pa3us TMOpuIoB
MIEPBOr0 MOKOJICHUSI U PACHICIUIEHUsI MPU3HAKOB, MOJIENb JJIsl JEMOHCTpAllUd 3aKOHA
HE3aBUCHMOTO HACJIEOBAHMS ITPU3HAKOB, MOJEIb I JEMOHCTPALMM CUEIJIEHHOIO
HACJIEI0BAHUSI PU3HAKOB, CBETOBOM MUKPOCKOT, MUKpoItipenapart: «Ipozoduiiay.

[IpakTtuueckas pabora «M3yueHue pe3ylbTaToOB MOHOTHOPUIHOTO CKPEIIMBAHUS
y ApO30QUITBD.

[IpakTtuueckas pabora «M3ydeHuwe pe3ynbTaTOB IUTHOPUIHOTO CKpPEIIUBAHUS
y 1p030GUITBD».

Tema 13. 3akoHOMEPHOCTH U3MEHYHBOCTH

B3aumogeiictBue reHotuna u - cpeabl nOpu  (GopMUpoBaHMM  (DeHOTHIA.
M3MeHunBOCTh NpHU3HAKOB. KauyecTBEHHbIE M KOJMYECTBEHHBIC NPU3HAKA. Buasl
M3MEHYMBOCTH: HEHACJIEACTBEHHAS U HACJIEACTBEHHAS.

MonudpukaionHass ~ U3MEHYMBOCTh. Pomb  cpeapl B (OpMHUPOBAHUU
MOAM(PUKALMOHHON H3MeHuuBOCTH. Hopma peakiuu npusHaka. BapuanuoHHbId psin
u BapuanuonHas kpuBas (B. Horanncen). CpolictBa MoAM(PUKAIIMOHHON
U3MEHYHMBOCTH.

17



denepanpHas padoyas nporpamma | buomornsa. 10-11 knacchl (yriyOaEHHBIH ypOBCHB)

I'enoTMnMyeckas U3MEHUYNBOCTh. CBOMCTBA TECHOTUITMYECKOW U3MEHYMBOCTU. Buibl
TEHOTUITNYECKON N3MEHYMBOCTU: KOMOMHATUBHAS, MyTal[MOHHASI.

KomOunHaTtuBHas u3MEHUYMBOCTb. Mei0o3 U TOJIOBOM TpollecC — OCHOBA
KOMOMHATUBHOM W3MEHUYMBOCTU. PoJIb KOMOWHATMBHOW HW3MEHYHUBOCTU B CO3JaHUU
TEHETUYECKOT0 Pa3HO00pa3us B Mpeiesiax 0JHOTO BU/IA.

MyTannoHHass K3BMEHYUBOCTh. BU/IbI MyTalMil: TeHHBIE, XPOMOCOMHBIE, TECHOMHBIE.
CrnoHTaHHbIE ¥ UHAYIIUPOBAHHBIE MYTAIUU. SII€pHBIE U IUTOIUIA3MATUYECKUE MY TaLlUH.
Comarnueckue ¥ 1osioBble MyTauuu. [[puurHbl BO3HUKHOBEHUSI MyTalluid. MyTareHsl u
UX BIUSHHE HA OPraHU3Mbl. 3aKOHOMEPHOCTHM MYTAlMOHHOIO Ipouecca. 3aKOH
TOMOJIOTMYECKUX PSJIOB B HacieAcTBeHHoU n3MeHunBocty (H. M. BaBunos). Buesnepuas
M3MEHYUBOCTh M HACIIEICTBEHHOCTb.

Dnuecenemura u 3MUEHOMUKA, POJIb INUSEHEMUYLECKUX PAKMOpPO8 8 HACIe008aHUU
U USMEHYUBOCMU YeHOMUNUYECKUX NPUSHAKOSB Y OP2AHUIMO8.

JleMoHCcTpanuu

[Toptpetst: I'. ne @pus, B. Moranucen, H.M. BaBuios.

Tabmuiel U cxembl: «BUpl ©I3MEHUMBOCTHY, «Moau(pUKaAIIMOHHAS N3MEHUUBOCTHY,
«KomOnHaTBHAasE WM3MEHUUBOCTHY, «Meito3y, «OmnogorBopeHue», «l'eHeTnueckue
3a00JIeBaHUs YelIOBeKa», « BUIbI MyTaIiuiny.

OO0opyioBaHKE: KUBbIE U TepOapHbIE IK3EMIUIIPHl KOMHATHBIX PACTEHUN, PUCYHKH
(boTorpadun) )KMBOTHBIX C Pa3IMYHBIMU BUIAMU U3MEHYUBOCTH.

JlabopaTtopHas pabora «MccienoBanue 3akOHOMEpPHOCTEH MOAMGMUKAIIMOHHON
M3MEHUYMBOCTH. [IlocTpoeHrE BapHallMOHHOTO psiia U BAPUALMOHHOW KPUBOM.

[IpakTuueckas padora «MyTaiuu y Apo30¢uiisl (Ha TOTOBBIX MUKpPOTIpEIapaTax ).

Tema 14. I'eHeTHKA Ye/I0BeKa

Kapuotun denoBeka. MexayHapoaHas IIporpaMMa HCCIEJAOBaHHUS TE€HOMa
yejgoBeka. MeToJibl M3yUeHHsS] TeHETHKU 4YeJIOBEKa: T'€HeaJOTHMUeCKUid, OJIM3HEIOBbIH,
[UTOT€HETUYECKUH, TMOMYJISIIIUOHHO-CTATUCTUUECKUN, MOJICKYJISPHO-T€HETUYECKUH.
COBpeMEHHOE  OMNpENEIICHUE  T'€HOTHIIA: MIOJTHOTEHOMHOE  CEKBEHUPOBAHMUE,
FEHOTUNUPOBaHWE, B TOM uuciae ¢ mnomombto [II[P-ananu3za. HacnencrBeHHsbie
3a00JieBaHUsl 4YeJioBeKa. ['€HHbIE M XPOMOCOMHBIE OO0Jie3HH 4esoBeka. bose3Hu
C HACJICACTBEHHOM TMPEAPACTIONOKEHHOCThIO. 3HAYEHUE MEIUIMHCKON TE€HETUKU
B MPEJOTBPAILCHUM U JICYEHUU TEHETHMYEeCKUX 3a00JieBaHWI uenoBeka. Menuko-
F€HETUYECKOEe KOHCYJIbTHUpOBaHUE. (CTBOJIOBbIE KIETKU. [loHATHE «TEHETHYECKOTO
rpy3a». DTHYECKHE AaCIeKThl UCCIEAOBAaHUM B OOJIACTU PENAKTUPOBAHUSI T'€HOMA H
CTBOJIOBBIX KJIETOK.

['eneTnueckue baxTopbl ITOBBIIIICHHOM YyBCTBUTEIBHOCTH YyeJIoBeKa
K (U3MUecKOMy M XHMHYECKOMY 3arpsi3HEHUIO OKpYXKarollell cpenbl. ['eHeTudeckas
MPEIPACTIOIOKEHHOCTD YETIOBEKA K MATOJIOTUsIM.

JleMoHCTpaiuu

Tabmuer u cxembl: «Kapuotwm uenoBeka», «MeToapl W3y4YeHHsS] TEHETUKU
yeJoBeKay, «I eHeTndeckue 3a00JIeBaHHS YSIIOBEKaY.

[IpakTuyeckas padoTta «CocTaBieHUE U aHATIU3 POJOCIOBHONY.
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Tema 15. Cesieknusi OpraHusMoB

JlomecTuKanus W CeJeKUHUs. 3apoKJACHUE CEJEKIIMU W JOMECTUKAIUU. YUYEHUE
H.N. BaBunoBa o lleHTpax mpoUCXOXIEHUS U MHOTO00pa3us KyJIbTYpPHBIX PACTCHUH.
Ponp cenekiuu B CO3MaHUU COPTOB pacTeHUM W TOpoJ xKUBOTHbIX. CopT, mopoja,
mTaMM. 3aKOH TOMOJIOTUYECKMX PSAIOB B  HACJIEACTBEHHOW HW3MEHYMBOCTH
H.W. BaBunosa, ero 3HaueHue JJisl CEICKIIMOHHON pabOTHI.

Meronbl  ceneKIUMOHHOM paboThl. MCKyccTBeHHBI OTOOp: MacCoBBIM U
WHUBUTyJIBHBINA. DTanbl KOMOWHAIIMOHHOM celleKnuu. VcrbITaHue MpOu3BOIUTENCH
10 MOToMCTBY. OTOOp MO TE€HOTHUIY C MOMOIIBIO OIIEHKU (DEHOTHIIA TOTOMCTBA U OTOOD
10 TEHOTHUITY ¢ momoibio ananuza JIHK.

NckyccTBeHHBIM MyTareHe3 Kak METOJl CeJEeKIIMOHHOM paboThl. PaguaniuoHHbINA 1
XUMHUYECKUNA MyTareHe3 Kak HMCTOYHUK MYTallui y KYyJIbTYPHBIX (POpPM OPraHu3MOB.
Hcnonb3oBaHWe T€HOMHOTO pEIaKTUPOBaHMUS M MeToJI0B pekoMOumHaHTHBIX JIHK
JUISL TIOJTYYEHUS] UCXOAHOTIO MaTepralia il CEJIEKIUU.

[Tonyuyenue nonurmonnoB. BHyTpuBuioBas rubpunuzanus. biuskopoacTBeHHOE
CKpelniuBaHue, wid WHOpuauHr. HepoacTBeHHOE CKpeluBaHHWe, WIH ayTOPUIUHT.
['eTepo3uc u ero mpuuuHbl. Mcnonp3oBaHue retepo3uca B cenekuuu. OTaanéHHas
rubpuauzanus. llpeomonenue Oecrioaust MEXBUIIOBBIX TUOpUIOB. JlocTkeHUs
CEJIEKIMH PACTEHUN U )KUBOTHBIX. «3e1€HAs Pe8oOYULY.

CoxpaHeHHE W U3YYEHUE TEHETUYECKHX PECYpPCOB KYJIbTYPHBIX PACTEHUHM M HX
JTUKUX POJUYEH JUIsl CO3JaHUS HOBBIX COPTOB M THOPHUIOB CEIbCKOXO3SIMCTBEHHBIX
KYJbTYp. H3yuenue, coxpaumenue u YnpaeieHue 2eHeMuyecKumMu pecypcamu
CeNbCKOXO3AUCMBEHHVIX U NPOMBICIOBLIX — JHCUBOMHBIX 8  YeNsaX  VIyYUleHUs
Cyuecmeyrowux U Cco30aHusi HOBbIX NOpPOO0, JUHUL U KPOCCO8, 6 MOM YUcCTe
C NpUMeHeHUeM COBPEeMEHHbIX Memo008 HAYYHLIX UCCIe008aHUL, Nepedosblx uoel u
NepCneKmuBHbIX MexXHON02ULL.

JeMoHcTpanmun

[Toptpets: H.W. Basunos, 1.B. Muuypun, I'./]. Kapneuenxo, I1.11. Jlykpsnenxo,
b.JI. Acraypos, H. bopnoyr, /I.K. bensies.

Tabnuiel 1 cxembl: «L{eHTpbl TPOUCXOXKACHUS W MHOTOOOpa3usi KyJIbTYPHBIX
pacTeHui», «3aKOH TOMOJIOTUYECKHUX PSIAOB B HACJIEACTBEHHOW W3MEHUYUBOCTHY,
«MeTtoapl cenexkiuny, «OTnanéHnas ruopuauzanusy, «MyTarenes».

JlaGopaTtopHas pabota «M3ydeHue COPTOB KYJIbTYPHBIX pAacTeHUH M TOPOA
JOMAIIHUX KUBOTHBIX).

JlabopaTopHas pabota «M3yueHue MeToJ0B CEEKIIMA PACTCHHI.

[IpakTuyeckas pabora «[IpuBuBKa pacTeHuR».

OKkCKypcus «OCHOBHBIE METOIBI W JIOCTHUKEHHS CEJIEKIMA PACTeHUH |
JKUBOTHBIX (Ha CEJICKIIMOHHYIO CTAHIUIO, IJIEMEHHYI0 (epMy, COPTOUCTIBITATEIHHBIN
Y4acTOK, B TEIUIMYHOE XO3SIMCTBO, B JaOOPaTOPHIO arpOyHUBEPCUTETA WM HAYYHOTO

LEHTPA)».
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Tema 16. BuoTexHoJI0rusi U CHHTEeTHYeCKasi OHOJIOTHSA

OOBEKTHI, UCTIOIB3YEMBIE B OMOTEXHOIOTMH, — KIETOUYHBIE U TKAHEBBIE KYJIbTYPHI,
MUKpPOOPTaHU3MBI, UX XapakTepucTuka. TpaguuuonHas OMOTEXHOIOTUS: XJIeOONeUYeHuE,
NOJly4YE€HUE KHUCIOMOJIOYHBIX MPOAYKTOB, BUHOAEINE. MHUKPOOMOIOTMUYECKUI CHHTE3.
OOBEeKTBl MUKPOOMONOTHYECKUX TexHoJoruil. [Ipon3BoacTBO Oenika, aMUHOKUCIOT U
BUTaMUHOB.

Co3aHre TEXHOJOTMH W HMHCTPYMEHTOB ILIEJICHANPABICHHOIO W3MEHEHUS W
KOHCTPYHPOBAHUS T€HOMOB C LEIBI0 IIOJIYYEHUS OPraHM3MOB M HX KOMIIOHEHTOB,
COJIEpIKaIMX HE BCTPEUAIOIIUECS B IPUPOI€ OMOCUHTETUUECKUE Ty TH.

Knerounas wumxkeHepusa. Meroapl KyapTypbl KIE€TOK M TKaHEM pACTEHUM H
#KUBOTHBIX. Kprobanku. Comarnyeckass ruOpuau3anus 1 cCOMaTHUECKUd IMOpPHOTeHe3.
Hcnonp30BaHue TraulouioB B CEINEKUUM pacTeHWi. [lonyuenue MOHOKIOHANbHBIX
anmumern. Mcnonvzoeanue MOHOKIOHATbHBIX U NOJUKIOHATLHLIX AHMUMEN 8 MeOUuyuHe.
M cKycCTBEHHOE OIUIOJOTBOPEHHE. PEKOHCTPYKIUSA SIMIEKIECTOK W KIOHHPOBAHUE
KUBOTHBIX. MeToJ TpaHCIUIAHTALlMK SIAEp KIETOK. Texnonozuu 0300po6ienus,
KYIbMUBUPOBAHUA U MUKPOKJIOHAbHO20 — PA3ZMHONCEHUS  CEeNbCKOXO3AUCTNEEHHbIX
KYIbmyp.

XpoMOcOMHass W TeHHas WHKeHepus. VICKyCCTBEHHBIH CHHTE3 T€Ha U
koHcTpyupoBanue pekomOuHantHbiXx JIHK. Cozoanue mpanceennvix opeanuzmos.
JlocTrkeHns U MEePCIEKTUBBI XPOMOCOMHOM M T€HHOM MHYKEHEPHUH. DKOJIOTUYECKHE U
TUYECKUE POOIEeMbl TEHHOW UHKEHEPHUH.

Memuuunckue — OuotexHoinoruu.  IloctreHomHass — mudpoBas  MeaUIMHA.
[TIIP-guarsoctuka. MeTaOOJIOMHBIM aHaIW3, TEHOIICHTPHUYECKUM aHalu3 IpoTeoma
YeJIOBeKa JJIA OLEHKA COCTOSIHUSI €ro 370pOBbs. M Cronb30BaHME CTBOJIOBBIX KIIETOK.
TapreTnas Tepamnus paka. 3D-OnonHxeHepus i pa3paboTku (yHIaMEHTATbHBIX OCHOB
MEIUIUHCKUX TEXHOJIOTUH, CO3[aHUs KOMIUIEKCHBIX TKAHEW COYETaHHEM TEXHOJOTHi
TpEXMEPHOTO  OWONpUHTHMHTAa U cKaddonauHra A  pelieHus  3aaad
MEPCOHATU3UPOBAHHON METULIVHBI.

CoznaHne BEKTOPHBIX BaKIUH C LEIbI0 OOECreueHUs: KOMOMHUPOBAHHOM 3aIUThI
or  Bo3Oyaurtener  OPBU,  ycrTaHOBieHHME  MOJEKYJISAPHBIX  MEXaHU3MOB
¢dbynkunonupoanusi PHK-copepkammx BUPYCOB, BBI3bIBAIOIIMX 0OCO00 OMAacCHBIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JleMoHcTpanyu

Tabmuubr u  cxembl: «Mcrnonb3oBaHHEe MUKPOOPTaHU3MOB B  MPOMBIIIJICHHOM
IIPOU3BOJACTBEY, «KieTouHas nHxkeHepusn», «I eHHass HHXKEHepUs».

JlaGoparopHas pabota «/3yueHrne o0bEKTOB OMOTEXHOIOTUI.
[TpakTnueckas padota «IlogyyeHre MOJTOUHOKHUCIBIX POTYKTOBY.
Okckypeus — «buotexHonmormsi —  BakHeHIas — MPOWU3BOAMUTENbHAS  CHIA

COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE TPOU3BOJICTBO)».
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11 KUIIACC

Tema 1. 3apo:kneHue u pa3BuTHe IBOJIONMOHHBIX NPeICTABICHNA B 0M0JI0THHI

OpomonnonHasa teopus Y. [lapeuna. [Ipeanocbuiky BO3HUKHOBEHHS JapBUHU3MA.
JKu3nb 1 HayuHas aestenpsHOCTh Y. /lapBuHa.

JBrxymye cuibl 3Boirouud BuAoB 1mo Y. JlapBuHy (BBICOKas MHTEHCHBHOCTH
Pa3MHOKEHHUS OPTaHU3MOB, HAaclEACTBEHHAs: N3MEHUYUBOCTh, OOpH0a 3a CyIIECTBOBAHUE,
€CTECTBEHHBII U HCKYCCTBEHHBIA OTOOD).

Odopmiierne cuaTeTHUecKOl Teopuu 3Bomonuu (CTJ). HelTpambnas Teopus
sBomoIuu. CoBpeMEeHHas 3BOJIIOIIMOHHAs OUOI0THs. 3HAUEHHUE IBOJIIOIMOHHON TEOPHUH
B (D OPMHUPOBAHUH €CTECTBEHHO-HAYYHOW KApTUHBI MUPA.

JleMoHCTpanyu

[Toptpetsi: Apucrorens, K. Jlunnen, K.b. Jlamapk, 3.K. Cent-Unep, XK. KroBbe,
Y. apsun, C.C. YerBepukos, U.W. [lImansraysen, x. Xonaenn, /K. benses.

Tabmumpsl u cxemsl: «Cucrema xuBoil npupozas! (mo K. Jlunuer)», «JlectHuua
KUBbIX cymectB (mo Jlamapky)», «MexaHusMm (QopMUpOBaHUS MPUCIOCOOICHUIA
y pacteHuil u xuBOTHbIX (mo Jlamapky)», «Kapra-cxema MapuipyTa MyTELIECTBHUS
Y. Napsunay, «Haxonku Y. Hapsunay, «Dopmbl 60ps0sI 3a cymiecTBoBaHue», «Ilopoabl
roiyoeit», «MHoroobpasue KyabTypHbIX (opMm KamycTel», «llopoabl momManmHuX
KHUBOTHBIX», «CxemMa oOpazoBaHusi HOBbIX BuAOB (mo Y. JlapBuny)», «Cxema
COOTHOILIECHMSI JBWKYIIMX CUJI 3BOIIOLUN», «OCHOBHBIE IOJOKEHHUS CHUHTETUYECKON
TEOPHUU IBOITIOLA.

Tema 2. MUKPO3BOJIIOIHUS U €€ pe3yJbTaThl

[Tommynsiiys Kak 3yeMeHTapHas eIMHUIIA S3BOMIOINUA. COBPEMEHHBIE METObI OLIEHKH
T€HETUYECKOro pa3HooOpas3ust U CTPYKTypbl nomyisuuid. M3MeHenue reHodoHaa
NOMYJISILMKA KaK 3JEMEHTAapHOE »HBOJIIONUOHHOE SBJIEHUE. 3aKOH T'€HETUYECKOTO
paBHoBecus [x. Xapau, B. BaiinOepra.

OneMeHTapHbIe (HAKTOPBI (IBUKYIIHUE CUIIBI) IBOIIONUK. MyTaIllMOHHBINA TIPOLIECC.
KoMmOunatuBHas u3MeHUUMBOCTh. [lpei) TEHOB — ciydailHble HEHaIpaBJICHHBIC
W3MEHEHMsSI 4YacToT ayiened B nomyisauusx. O¢PdexT ocHoBatens. Ighghexm
oymuLiouno2o 2opaviuika. CHUdcenue 2eHemuyecko20 pasHooopasus: NPUdYUHbL U
cneocmeus. Ilposenenue sgpghexma Opeiicha 2eno6 6 OONbWUX U MANLIX NONYIAYUSIX.
Murpamuu.  UW3omsmust  momynsiiuii:  reorpaduueckas  (MPOCTPaHCTBEHHAS ),
ounonornyeckas (penpoyKTUBHAS).

EctectBenHbIi 0TOOp — HarpaBisitouii Gpaxtop 3Bostonnn. @OpmMbl €CTECTBEHHOTO
oTOOpa: JBWXKYIIHUNA, CTAOMIM3UPYIONMINN, pa3pbiBatommii (Au3pynTtuBHbii). [lomoBoii
0T00p. BO3HMKHOBEHHE U 3BONIOLMS COI[UATBHOTO MOBE/ICHUS )KUBOTHBIX.

[IpucnocoOaeHHOCTh OpPraHU3MOB Kak pe3yabTar MHUKPO3BOJIIOIUH.
Bo3HuKHOBEHHE MPUCTIOCOOJIEHUN y OpraHu3MoB. ApomMop(}o3bl U HIHOAAANTAIIH.
[Ipumepsl mpucmocoOIeHU y OpraHu3MoB: Mopdoiorudeckue, (HU3NOIOTHUECKUE,
OnoxuMuyeckue, nopegaeHueckrue. OTHOCUTENBHOCTh MPUCIOCOOIEHHOCTH OPTaHU3MOB.
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Bun, ero kpurepun U CTpykTypa. BumooOpazoBaHue Kak pe3yJbTar
MUKPOAIBOTIOIMH. M30msmms — kimtoueBoit ¢aktop BumoodpazoBanus. [Iytu u crmocoObt
BUJI000pa30BaHUS: aJIONaTPUYECKOE (reorpaduueckoe), CUMITATPUYECKOE
(9KOJIOTMYECKOE), «MTHOBEHHOE» (MOJUIUIOMaU3alus, rudpuanszanus). JJIMTeaIsHOCTb
ABOJIIOIIMOHHBIX MTPOIIECCOB.

Mexanu3mbl popMUpOBaHUS OUOIOTHYECKOTO pa3HOOOpa3usl.

Ponb 3BOMIOIIMOHHON OMOJIOTMM B pa3pab0TKE HAyYHBIX METOJO0B COXpaHEHUs
OouopazHooOpazusi. MUKPOIBOJIIONUA ¢ KODBOJIOIUS MMApa3sUTOB M UX XO3S5EB.
MexaHu3Mbl OpMHUPOBAHUS YCTOMYMBOCTH K aHTUOUOTHKAM U CTIOCOOBI 0OPHOBI C HEH.

JleMoHCTpanyu

[Toptpetsi: C.C. YUetBepukos, 3. Maiip.

Tabnuub! u cxembl: « MyTallMOHHAsT U3MEHUUBOCTHY, «llomysiimoHHas CTpyKTypa
Buja», «Cxema nmposiBIeHUs 3akoHa Xapau—BaitnOepra», «JIBuxkymine CHIIbI
IBONIIOLUUY,  «DKOJOTHMYECKass  M30JSUs  NOMYJsIUMKA  CeBAaHCKOM  (hopenmmy,
«I"eorpaduueckast U30JALUS JTUCTBEHHUIIBI CUOMPCKONW W JIMCTBEHHUIIBI JAypPCKOID),
«lTonmyALMOHHBIE BOJHBI YHUCICHHOCTH XHUIIHUKOB M XEpTB», «(Cxema IeucCTBHS
€CTECTBEHHOTO 0TOOpa», «Dopmbl GOpbOBI 3a cyliecTBoBaHUE», «HAYyCTpUaTbHBIN
Menanu3zMy», «Kupbie uckomnaembie», «IIOKpOBUTEIBCTBEHHAs OKpacka >KUBOTHBIX),
«IIpenynpexnaromas OKpacka KUBOTHBIX», «DHU3MONOTMYECKUE aJanTalun,
«IIprcnocoOIeHHOCTh OPTAHU3MOB U €€ OTHOCUTENBHOCTDY, «Kputepuu Bumay, « Busbl-
nBOMHMKW», «CTpykTypa BuAa B mpupoge», «CrnocoObl BHI000pa30BaHUN,
«T"eorpadmueckoe BuUIO00OpazoBaHWE TPEX BHIOB JAHABIIIECHY», «IKOJIOTHUYECKOE
BHJI000pa30BaHKWe BUJIOB CHHUID, «llommmionasl pacteHui», «KamycTHO-penedHbIit
TUOpUI.

OOGopynoBanue: repOapuu pacTeHUM, KOJUICKIIMM HACEKOMBIX, 4ydella ITHIl U
3Bepel ¢ mpuMepaMH pPa3IMYHBIX MPHUCIIOCOOJICHUM, Yydesia MTUIl U 3BEped pa3HbIX
BUJIOB, repOapuu pacTeHUi OJU3KUX BUJIOB, 00Pa30BABIIUXCS PA3IMYHBIMU CIIOCOOAMH.

JlaGoparopHas paboTa «BrisiBJIeHHE N3BMEHYMBOCTH Y 0COOEH OJHOTO BUIAY.

JlabopaTtopHas pab6ora «IIpucnocoOiieHuss OpraHu3MOB U HMX OTHOCHUTENIbHAS
11EJIECO00PA3ZHOCTHY.

JlabopaTopHas pabora «CpaBHEHHE BIUJIOB 10 MOP(OIOTUYECKOMY KPUTEPUION.

Tema 3. Makpo3BoJIIOIUs U €€ pe3yJibTaThl

Meronsl M3y4eHHs MaKpod3BOJOUMHU. llaneoHTOnOrmdyeckue MeTonbl H3yYEHHUS
sBommouu. [lepexonnsie Gopmbl U (HPUITOTEHETUYECKUE PSAIBI OPTAaHU3MOB.

buoreorpaduyeckue metonpl uydeHus sBoioruu. CpaBHeHue (Quiopsl U (hayHbI
MaTepUKOB U OCTpOBOB. buoreorpaduyeckue obOmactu 3emiau. Buasl-oHAEMUKH U
PEJIUKTBHI.

OMOpHOJIOTUYECKME U CPaBHUTEIBHO-MOP(HOIOTMYECKUE METOAbl H3YUYEHUs
BOMIONMU. ['eHeTHMuecKMe MeXaHU3Mbl OJBOJIOLMK OHTOrNE€HE3a U  MOSBICHUS
HBOJIIOIMOHHBIX HOBLIECTB. ['OMOJIOTHYHBIE U aHAJIOTUYHBIE OpraHbl. PyumeHTapHbie
Oprasbl 1 aTaBU3Mbl. MOJIEKYJISIpPHO-TEHETUYECKHE, ONOXMMUYECKHE U MAaTEeMATUYECKUE
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METOABl M3y4YeHHs] HBoMoUMU. ['omonornuneie reHbl. COBpEMEHHBIE METOABI
MOCTPOCHUS (PUIOTEHETUYECKUX JIEPEBBEB.

XPOMOCOMHBIE MyTallM{ U 3BOJIOLHS TEHOMOB.

OO6mme 3aKOHOMEpHOCTH (TpaBWIIa) OHBONIONUHU. [lpunyun cmeHvl @QYHKYULL.
HeoOpatumocTs 53Bomounu. ApantuBHas paauanus. HepaBHOMEpHOCTH TEMITOB
DBOJIIOLIHH.

JeMoHcTpanyu

[Toptpetsr: K.M. Bap, A.O. KoBanesckuii, @. Mromep, 3. ['ekkens.

Tabmuupl u  cxembl: «DUIOTEHETUYECKUM PpSAA  JIOMAAN», «APXEONTEPHKCY,
«3Bepo3yOnle seps», «Crerouedansn», «Puanopute, «CeMeHHbIE MaOPOTHUKNY,
«buoreorpaduueckue 30861 3emiuy, «Jlpeitd koHTUHEHTOBY, «PenukTh), «HadanpHbie
CTaAu¥ 3MOPHUOHAIIBHOTO Pa3BUTHSI MO3BOHOYHBIX MUBOTHBIX», «['OMOJOrMYHBIE U
aHAJIOTUYHbIE OpraHb», «PyauMeHTh», «ATaBU3MBD, «XPOMOCOMHBIE HAOOPHI
YyeloBeKa W uMIaH3e», «l[JaBHble  HampaBieHUs  dSBodouum», «OOmmue
3aKOHOMEPHOCTH 3BOJIIOLIHI.

OOopynoBaHue: KOJIJIEKIMU, Trepoapuu, MYyJSKH HMCKOMAEMbIX OCTAaTKOB
OpPraHU3MOB, MYJISKA TOMOJIOTMYHBIX, AHAJOTMYHBIX, PYAMMEHTAPHBIX OpPraHOB H
aTaBU3MOB, KOJUIEKIIUN HACEKOMBIX.

Tema 4. IIpoucxokaeHue U pa3sBUTHE KM3HHU HA 3emJie

HayuHble runoTe3bl NpOUCXOKIEHUS KU3HU Ha 3emiie. AOMOTEeHE3 U MaHCIEePMUSL.
JloHayuyHble TpEACTaBICHUS O 3apOXKACHUM >KM3HM (KpeauuoHu3M). ['umoresa
IIOCTOSTHHOTO CaMO3apOXACHUS KU3HU M €€ omnpoBepkeHue onbitamu D. Penwy,
JI. Cnannaunianw, JI. [Tactepa. [IpoucxoxaeHue xU3HU U aCTPOOUOIOTHS.

OcHOBHBIE 3Tanbl HeOopraHU4eckoil sBomtouuu. [lmanerapnas (reosoruueckas)
ABOJIONMS. XHUMHUYECKasT HSBOJIOIMUSA. AOUOTCHHBIM CHHTE3 OPraHMYECKUX BEIECTB
n3 Heopranumdeckux. OmeiTr C. Mumiepa u I'. IOpu. OOpazoBaHue MNOJIUMEPOB
3 MmoHoMmepoB. Koanepsarnas runore3a A.M. OnapuHa, runore3a nepBUYHOr0 OyIr0HA
Jlx. Xonneitna, renerudeckas runote3a I'. Mémnepa. Pubosumer (T. Yek) u runoresa
«vupa PHK» V. I'unbepra. ®opmupoBanre MmeMOpaH U BOSHUKHOBEHHE MPOTOKIIETKH.

Hcropust 3emiin 1 MetoAsl €€ u3ydeHus. Vckonaemple opraHM4eCKHUE OCTATKH.
['eoxpononoruss u e€ wmetoapl. OTHOCUTENbHAsT W aOCOJIOTHAs TE€OXPOHOJIOTHS.
['eoxpoHoOIOrMYeCcKas MKajaa: Y0HbL, 3PbL, IEPUOBL, JIIOXH.

Hauvanpuble sTanbsl opraHndeckou sBosrouuu. [losBiieHUME M 3BOMIOIMS IEPBBIX
KJIETOK. DBoJtolus Metabonu3Ma. Bo3HuKkHOBeHHE MepBbIX 3KocucTeM. COBpEMEHHbIE
MUKpPOOHBIE OMOIJIEHKM KAaK aHAJOT NEepBBIX Ha 3emsie cooOuiecTB. CTPOMATOMTHI.
ITIpokapuOThI U DYKapUOTHL.

[Ipoucxoxaenne HykapuoT (CUMOMOTEHE3). DBOJIOLMOHHOE MPOUCXOXKICHHUE
BUpYCOB. [IponcxoxkaeHne MHOTOKIETOYHBIX OPraHn3MOB. BO3ZHHMKHOBEHHE OCHOBHBIX
I'PYII MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Talbl ABOJIOUMMA BBICHIMX pacTeHuil. OCHOBHbIE apoMop(]o3bI
pacteHuii. Beixon pacrenui Ha cyury. [losBiieHne ciopoBBIX paCTEHUN U 3aBOCBAHUE
umu cymn. CemeHHble pacteHus. [IponcxoxieHrne HBETKOBBIX PACTEHHI.
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OcHOBHBIE 3Tamnbl H3BOJIOLMH KUBOTHOTO Mupa. OCHOBHBIE apoOMOP(O3bI
*KUBOTHBIX. Benjckas dayna. KemOpuiickuil B3pbIB — MOSIBICHUE COBPEMEHHBIX THUIIOB.
[lepBble  xOpaoBble KMBOTHbIE. JKu3Hb B BOAE. OBOJIONMUS MO3BOHOYHBIX.
[Ipoucxoxnenue ampuouii u pentimii. [IpoucxoxaeHne MICKONUTAIONUX U TTHII.
[Mpuniun kiatoueBoro apomopdosa. OcBoeHre OeClO3BOHOYHBIMU M TTO3BOHOUYHBIMU
YKUBOTHBIMH CYIIIU.

Pa3Buture *u3HHM Ha 3eMiie IO 3paM U MEepPUOoJaM: apxeH, IpPOTEPO30i, MaJeo30i,
M€3030i, KaiiHO30i. OOIas XapakTepuCTHUKa KIMMaTa U T'eOJOTMYECKHX IPOLIECCOB.
[TossBneHME W paclBET XapaKTEPHBIX OPTraHU3MOB. YTJIEOOpa3oBaHUE: €ro yCIOBHUS H
BIIUSTHUC Ha Ta30BbIM COCTAaB aTMOC(HEpPHI.

MaccoBble BBIMHUpPAaHHUSI — OKOJOTHMYECKHE KpU3HUCHI mpouuioro. I[lpuunmHbl u
CIEACTBUA MAacCCOBBIX BbIMUpaHUWA. COBPEMEHHBIA JKOJIOTMYECKHM KPHU3HUC, €T0
ocobenHoctu. [Ipobnema coxpanenusi 6Mopa3HO0Opa3us Ha 3eMIie.

CoBpeMeHHass cucteMa opranudeckoro wwupa. I[IpuHnumel kiraccupuKauu
opranu3MoB. OCHOBHBIE CUCTEMATUUYECKHUE TPYIIIbI OPTaHU3MOB.

JleMoHcTpanmun

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

Tabmuupbr u cxembl: «Cxema ombita . Peam», «Cxema ombita JI. ITlactepa
10 U3YYECHHIO CaMO3apOkKACHUS KU3H», «CxemMa onbita C. Musepa, I'. FOpuy», «3tamnbl
HEOPraHUYECKOW HBOJIOLUN», «l'eoxpoHonornueckas wmkana», «HadampHble >Tanbl
OpraHUYecKO SBOMIONUNY», «CxeMa oOpa3oBaHUS JYKApUOT MyTEM CUMOMOTEHE3ay,
«CucremMa >xuBoi TpUpoAbD», «CTpoeHHe BHUpyca», «ApomMop(}o3bl pacTeHUi»,
«Punnoduter»y, «OIHOKIETOYHBIE BOAOPOCIN», «MHOTOKIETOUYHBIE BOJOPOCITH,
«Mxwm», «llanopotHukn», «l'omoceMeHHble pacTeHus», «Opranbl [BETKOBBIX
pacteHui», «Cxema pa3BUTHUS JKUBOTHOTO MHUPa», «ApOoMOp(}O3bl KUBOTHBIXY,
«IIpocrerimmey, «Kumeunonosnoctusiey, «llmockue yepBu», «YUIeHUCTOHOTHEY,
«Pw10BIY, «3emHOBOAHBIEY, «lIpecmbikatommecs», «lITuipp, «MieKonuTarIKe,
«Pa3BUTHE XM3HU B apXeucKou spe», «Pa3BuThe XU3HU B IMPOTEPO3OUCKOU 3pE»,
«Pa3BUTHE XU3HM B TACO30MCKON 3pe», «Pa3BuThe KU3HU B ME3030MCKOU 3pey,
«Pa3BuTHe XHM3HU B KailHO30MCKOUW 3pe», «COBpEMEHHas CUCTeMa OpPraHUuyYeCKOro
MHUPA.

Oo6opynoBanue: repObapuu pacTEHUIN pa3InYHBIX OTAEIOB, KOJUIEKIIUN HACEKOMBIX,
BJI&KHBIE TIpenapaTbl WBOTHBIX, PAKOBHUHBI MOJUIIOCKOB, KOJUIEKIUH WITIOKOXKHX,
CKEJIETHI I03BOHOYHBIX KMUBOTHBIX, Uy4esia MTULl U 3BEPEH, KOJUIEKIIMM OKaMEHEJIOCTEM,
IIOJIE3HBIX MCKOIIAEMBIX, MYJISIKH OPTaHUYECKUX OCTATKOB OPTaHU3MOB.

BuprtyanbHas naboparopnas pabora «MonenupoBanue onbiToB Musnepa—tOpu
N0 U3YYEHUI0 aOMOTeHHOTO0 CHHTE3a OpPraHMYEeCKUX COEIUHEHHH B TEPBUYHOMN
aTMocdepe».

JlaGoparopHas pabGota «M3ydeHne U OmMCaHHE HMCKOMAEMBIX OCTATKOB APEBHUX
OpPTraHHU3MOB.
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[IpakTuyeckas paborta «V3ydeHue OCOOCHHOCTEM CTPOEHUS PACTEHUM pPa3HBIX
OTJIETIOBY.

[IpakTtuueckass pabora «M3yyeHue o0COOCHHOCTEH CTPOEHUSI IMO3BOHOYHBIX
YKUBOTHBIX».

Tema 5. Ilpoucxo:kaeHue YeJI0BeKa — AaHTPOINOTeHe3

Pa3znensl 1 3a1aun aHTPONOIOTHU. METO/IbI AHTPOIIOJIOTHH.

CraHoBieHUE TPEACTABICHUM O MPOUCXOXKICHUM 4YeEJOBEKa. PenurnosHeie
BO33peHus. COBpEMEHHbBIE HAYYHBIE TEOPUH.

CX0ACTBO YesoBEKa € KUBOTHbIMU. (CHCTEMAaTHUECKOE IIOJIOKEHUE YEJIOBEKa.
CBueTENbCTBA CXO/ICTBA UEIOBEKA C KUBOTHBIMHU: CPABHUTEIBHO-MOP(OIOTHYECKUE,
aMOpuoiornyeckue, pU3noI0ro-OMOXUMHUECKHe, NoBeAeHueckue. OTanuns 4eaoBeKa
OT JKUBOTHBIX. [IpAMOX0XK/I€HNE U KOMIUIEKC CBSI3aHHBIX C HUM IpPU3HAKOB. Pa3zBurtne
TOJIOBHOI'O MO3T'a ¥ BTOPOW CUTHAJIbHOW CHCTEMBI.

JBrxymue cuibl (QakTopbl) aHTpONOreHe3a: OWOJOTMYECKUE, COLUAbHbIE.
CooTHoleHne OUOIOrHYECKUX U COLTUANBHBIX (PAKTOPOB B aHTPOIIOTEHESE.

OcCHOBHBIE CTaJAuM aHTpOIOreHe3a. PaHHue uyenoBekooOpa3Hble 00€3bsHbI
(MpOKOHCYJBI) U paHHHUE MOHTUIbI — OOIIME MPEAKH YETOBEKOOOpa3HBbIX 00E3bsH U
JTr0JeH. ABCTpPaJONUTEKHM — JBYHOTME NpPEIKH JItonel. UeloBEeK yMeIbli, IEpBbIC
W3TOTOBJICHUSI Opyaud TpyzAa. YemoBeK NPSMOXOMSIIMN W TEPBBIM BBIXOJ JIIOACH
3a npenenbl Apuxu. Yenosek reiaenbOeprckuii — o0muil IpeaoK HeaHIepTaaIbCKOTo
YEJI0BEKa U YEJIOBEKA pa3yMHOT0. UelloBEK HEaHIepTANIbCKUI KAK BU JIFOAEH XOJIOHOIO
KInuMarta. YemoBeK pasyMHbId COBPEMEHHOTO THIMA, JEHUCOBCKUU YEJIOBEK, OCBOCHUE
KOHTHMHEHTOB 3a npenenamu Adpuku. [laneoreneruka n najieoreHoMHKa.

OBOJIIOLIMSI COBPEMEHHOT0 4YenoBeka. EcTecTBeHHBbIH OTOOp B MOMYJISILMAX
yesioBeka. MyTanMoHHbIN Tipotiecc U noauMopdusm. [lomymnsimonHsie BOJIHBI, Apend
T€HOB, MUTpaus 1 «3(pPeKT ocCHOBATEND B MOMYJIALUIX COBPEMEHHOTO YEJIOBEKA.

Yenoseueckne pacel. Ilomatme o pace. bonpmme pacel:  €BpOINEOUIHAS
(eBpasmiickas), aBCTpalio-HETpOMIHAA (dKBaTOpUAIbHAs), MOHTOJIOMJHAs (a3MaTCKO-
amMepuKaHckas). Bpems M nyTH pacceleHus 4YeloBeKa IO IulaHeTre. EIMHCTBO
yenoBeueckux pac. Hayunas HecocrosiTenbHOCTh pacuszma. [IpucnocoOneHHOCTh
YeJIOBEKa K Pa3HBIM YCIOBUSAM OKpY Karomieh cpenbl. Biusane reorpadudeckoit cpepl
u Aperida reHoB Ha MOP(DOJIOTHIO U (PU3UOJIOTHIO YETIOBEKA.

MexaucuuruinHapHble METO/Ibl B (Pu3nueckoi (OMOJIOrM4ecKoi) aHTPOMOJIOTHH.
OBOJIIOLIMOHHASA AHTPONOJIOTHS. W MAJCOAHTPONOJOTHS YEJIOBEYECKHUX IOITYJISLIHMA.
buocounanbHble HCCIENOBaHUS MNPUPOABI 4YenoBeka. lccnemoBaHue KOIBOJIOIUU
OMOJIOTMYECKOT0 U COLIMAIBHOTO B YEJIOBEKE.

JleMoHCcTpanuu

[Toprpersr: Y. {apsun, JI. JIuku, f.5. Porunckuii, M.M. I'epacumos.

Tabmuubl 1 cxeMbl: «MeToapl aHTPOMOJOTUN», «['OJOBHOM MO3r 4YenoBeKay,
«YenoBekooOpa3Hbie  00€3bsiHBI»Y, «CKENeT 4YelloBeKa U CKENeT IIMMIIaH3e»,
«PynMMEHTBl U aTaBU3MbDY, «J[BHXKYIIHME CHJIBI aHTPOIOrEHE3a», «IBOJIOLUOHHOE
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JIPEBO YEJIOBEKA», K ABCTPAIONUTEKY, «HeEIOBEK YMEIbIiD», «HeI0BEK MPAMOXOAAIIUN,
«JlenncoBckun uenoexk» «Heannepranbup», «KpomanboHp», «llpenku denosekay,
«Tamnsl ABOJIIOIMH YE€I0BEKay, «Pachl uenoBekay.

OOGopynoBanue: MYyJISKH OKaMEHEIOCTEH, MPeIMETOB MaTepUaibHOW KYJIBTYPBI
NpEeIKOB deNoBeKa, penpoaykuuu (dororpaduu) KapTuH C MHUDOTOTHUECKUMHU U
OMONMEHCKIMHU  CIOKETaMH  MPOUCXOXKACHUS  4YeloBeka, (ororpadmu  HAXOIOK
MCKOMAaEMbIX OCTaTKOB YEJIOBEKA, CKEJIET YeJIOBEKa, MO/JIECTb Uepera 4eJIoBeKa U yepena
IMMIIaH3€, MOJEJIb KHUCTH 4YEJIOBEKa M KHUCTH IIMMIIAH3€, MOJEIU Topca MPEIKOB
YeJIOBEKa.

JlabopaTtopHas pabora «J3ydueHne OCOOEHHOCTEH CTPOEHHs CKEJIEeTa YEeIOBEKa,
CBSI3aHHBIX C MIPSMOXOXKICHUEM).

[IpakTuyeckas padota «M3ydeHune 3K0JIOrM4ecKUX aanTauii 4eI0BEeKay.

Tema 6. Jkojiorussi — Hayka O B3aMMOOTHOLIEHUSIX OPraHU3MOB H
HAIOPTaHU3MEHHBIX CUCTEM C OKPYKAKIIeHl cpeaou

3apoxneHne W paszBuTHE SKoioruu B Tpyldax A. I'ymGonsara, K.®. Pynbe,
H.A. CeBepuosna, J. I'ekkens, A. Tencnu, B.H. Cykauéga. Pa3nensl u 3a1a4n 3K0JI0THH.
CBs13b KOJIOTUHU C IPYTUMH HAyKaMH.

Mertoasl skosioruu. IloseBeie HaOMOAEHUS. ODKCIEPUMEHTHI B  SKOJOTHH:
IPUPOAHBIE U Ta0OpaTOpHbIe. MOAEINPOBaHUE B SKOJIOTUU. MOHUTOPHUHT OKpYKatoLen
Cpebl: TIOKAJIbHBINA, PErHOHATBHBIN U TJTI00ATBHBIMN.

3HavYeHUe PKOJIOTUYECKUX 3HAHUU ISl YeJIOBEKa. DKOJOTUUECKOE MUPOBO33PECHHE
KaK OCHOBA CBfA3€H YEJIOBEYECTBA C MNpupoAor. PopmMuUpoOBaHHE HKOJOTHUECKON
KYJBTYPhI U SKOJIOTUYECKON TPAMOTHOCTH HACEJICHUS.

JeMoHcTpanmun

[ToptpeTtsi: A. I'ym6onbar, K.®@. Pynse, H.A. CeBepiios, 3. ['exkens, A. Tencnu,
B.H. Cyxkaués.

Tabmuubel u cxembl: «Pa3mensl skojiormm», «Metonpl skoorum»y, «Cxema
MOHUTOPHUHTA OKPYKAIOIIEN CPEABD).

JlabopaTopHas padota «M3yueHue MeTo10B YKOJIOTHYECKUX UCCIIECIOBAHUIN.

Tema 7. OpranusMsbl U cpea 0OUTaAHUS

Dkosiornueckre (QakTopbl M 3aKOHOMEpHOCTH HX AeiicTBus. Kriaccudukarms
HKOJIOTUYECKUX (PAKTOPOB: aOMOTHYECKHE, OMOTHYECKHE, aHTpomnoreHHele. OOmue
3aKOHOMEpPHOCTH  JIEUCTBUS  dKoJIorMueckux  (aktopoB. IlpaBuino MuHHMyMa
(K. Inpenrens, 0. JIubux). TonepaHTHOCTh. DBPUOMOHTHBIE W CTEHOOMOHTHBIC
OpPTraHU3MBI.

AbGuotnueckue (axtopbl. CBeT Kak 3Kojoruyeckuit ¢akrtop. JleiicTBUE pa3HbIX
YYAaCTKOB COJIHEYHOTO CIIEKTpa Ha OPraHU3Mbl. DKOJOTMYECKUE TPYIIIBl PACTEHUN U
JKUBOTHBIX TIO OTHOIIEHHUIO K CBETY. CUTHANIbHASA pOJIb cBeTa. DOTOMEPUOIU3M.

Temneparypa kak sxoorudeckuit pakrop. JleiicTBrue Temmneparypsl Ha OpraHU3MBI.
[ToMKuIOTepMHBIE U TOMOWOTEPMHBIE OpPraHU3MBbl. DBPUTEPMHBIE U CTEHOTEPMHbIC
OpraHU3MBbl.
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Brnaxnocts  kak  akosjoruueckui  ¢aktop. I[IlpucnocoOneHuss  pacTeHH
K TIOJIJIep KaHui0 BoiHOTO Oananca. Kimaccudukanmsi pacTeHHU 110 OTHOIICHHUIO K BOJIE.
[Ipucnoco6ieHus >KUBOTHBIX K N3MEHEHHIO BOJHOTO PEXUMA.

Cpenpl oOuTaHus OPraHU3MOB: BOJIHAsA, HA3€MHO-BO3yIIHAs,, TIOYBEHHAs,
IyOMHHAsS MOIIOYBEHHAS, BHYTPHOPTaHU3MEHHAsE. PU3NKO-XUMUYECKHE OCOOEHHOCTH
cpen obutanust opranu3mMoB. [Ipucmnocobienrs OpraHu3MoB K )KU3HU B Pa3HbIX cpejax.

buonornueckne purmbl. BHemHue u BHyTpeHHUE pUTMBI. CyTOUYHBIE U TOJUYHbBIC
puTMBL. [Ipucrnoco6IeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHHUSIM YCIOBUH KU3HH.

XKuznennsie hopmbl opranu3moB. [lonsitue o xuzHeHHou dopme. KuzHeHHBIE
dbopMBI pacTeHW: JEpeBbsl, KYCTAPHUKH, KyCTAPHUYKH, MHOTOJIETHHUE TPaBHI,
oJlHOJNIETHHE TpaBbl. JKU3HEHHbIE (POPMBI KUBOTHBIX: THAPOOMOHTHI, T€OOMOHTHI,
a’poOrOHTHI. OCOOEHHOCTH CTPOCHHS U 00pasa >KU3HH.

buotnueckue ¢akTopel. Buapl OMOTHYECKMX B3aUMOJEHCTBUN: KOHKYPEHIUS,
XUIIHUYECTBO, CUMOMO3 U ero ¢dopmbl. [lapasutusm, koomepauus, MyTyallu3M,
KOMMEHCaIU3M (KBapTUPAHTCTBO, HaxJieOHUYeCcTBO). HeTpoduueckre B3anMoieicTBUS
(Tommueckue, dopudeckue, hadpuyeckue). 3HaUCHUE OMOTHUYECKUX B3aMMOJICUCTBUI
JJIs. CYIIECTBOBAHMUSI OPraHU3MOB B cpeae oOuTaHus. [IpUHIMO KOHKYPEHTHOIO
WCKITFOUCHHUSI.

JleMoHCTpanyu

Tabmuupl W cxeMbl: «Okojorndeckue  (Qaxtope», «CBETOBOW  CHEKTPY,
«IKOJIOTUYECKAE TPYMIbl KUBOTHBIX IO OTHOIIEHUIO K CBETY», «TEIIOKpOBHBIE
JKUBOTHBIC», «XOJOJHOKPOBHBIC KUBOTHBIE», «DU3MOJIOTHYECKUE  aJanTaluu
KUBOTHBIX», «Cpe/ibl 0OUTaHUsI OpraHU3MOBY, «brosornueckue puTMbly, « Ku3HeHHbIC
bopmbI pacTeHui, «Ku3HEeHHbBIE dhopmbI KUBOTHBIX), «Kocucrema
HIMPOKOJIUCTBEHHOTO Jecay, «JKOocHCTeMa XBOWHOTo jeca», «llemum nuTaHusy,
«XunranyectBoy, «Ilapasutuzmy, «Konkypennus», «Cumonos», «KommeHcamuzmy.

Oo6opynoBanue: repOapuu pacTEHUN U KUBOTHBIX, TPUCTIOCOOTICHHBIX K BIUSHUIO
Pa3JIMUHBIX JKOJIOTUYECKUX (DaKTOPOB, repdapuu CBETOIIOOMBBIX, TEHEIIOOUBBIX H
TEHEBBIHOCJIMBBIX PACTCHHM, CBETOJIIOOMBHIC, TEHEIIOOMBBIE W TEHEBBIHOCIHUBBIC
KOMHATHBIE pacTeHusi, repOapuv U KOJUICKIIMU TEIUIONIOOUBBIX, 3UMOCTOMKUX,
MOpPO30YCTOMUYMBBIX PpACTEHUN, Yyyena MTULl W 3Bepei, repOapuu pacTEeHUH,
OTHOCAIIUXCS K Turpoduram, kcepoduram, Me3opuram, KOMHATHBIE PACTEHUS JAHHBIX
IPYIII, KOJJIEKIIUU KUBOTHBIX, OOUTAIOIIUX B Pa3HBIX cpeaax, repoapuu U KOJUICKIIUU
pacTeHUN W IKWUBOTHBIX, OOJIAJAIONIMX YEepPTaMU MPHUCIOCOOJICHHOCTH K CE30HHBIM
W3MEHEHUSIM YCJIOBUHM JKM3HHM, TrepOapuu W KOJUICKIIMM PACTEHUM U >KUBOTHBIX
Pa3IMYHBIX JKU3HEHHBIX (OPM, KOJUICKIIMU YKUBOTHBIX, YYACTBYIOIIUX B Pa3IMUHBIX
OMOTUYECKUX B3aNMOICHCTBHSIX.

JlabopaTtopHasi pabora «BbIsiBIeHHE MPUCTIOCOOJICHH OPTaHU3MOB K BIIUSHHIO
CBETa».

JlaGoparopHas paboTa «BbIsBI€HHE MPUCIIOCOOJICHUN OPraHu3MOB K BIHSHUIO
TEMITepaTyphbI».

JlabopaTopHas pabota « AHATOMUYECKHE OCOOEHHOCTH PACTEHUN U3 Pa3HBIX MECT
OOUTaHUSD.
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Tema 8. DxoJiorust BUA0B ¥ MOMYJISIIHIA

DKOJIOTUYECKUE XapPaKTEPUCTUKKU mMonyiasuuu. llomynsiius kak OWoJIorudeckast
cuctemMa. Poib HEOIHOPOJHOCTH cpeibl, (U3MUECKUX OapbepoB U OCOOCHHOCTEU
OWoNorMM BUAOB B (POPMUPOBAHUU MPOCTPAHCTBEHHOW CTPYKTYpPbI MOMYJISAIIMN.
OcCHOBHBIE TIOKA3aTENU MOIMYJSLUUNA: YUCIEHHOCTh, TUIOTHOCTh, BO3PACTHAS U TOJIOBAS
CTPYKTYpa, POKAAEMOCTh, IPUPOCT, TEMII POCTa, CMEPTHOCTh, MUTPALIUS.

Dxonoruyeckass CTpykrypa mnomyiasiuuud. OILEHKa YHCIEHHOCTH IMOMYJISIUU.
JAvHamuka nonyJisiMU W €€ peryisuusa. BUOTMYEeCKHil NOTEHUHAN TMOIMYJISLNH.
MopaenupoBanue AUHAMHUKU MONyisuuu. KpHBblE pocTa YUCIEHHOCTH TMOIYJISLUU.
KpuBble BeiKkUBaHUS. Perymsius 4MCcIeHHOCTH MOMYJISIIHI: poib (PaAaKTOPOB, 3aBUCSIINX
Y HE 3aBUCSIIMX OT IJIOTHOCTU. DKOJIOTUYECKHE CcTpaTeruu BUAoB (r- u K-crparerun).

[Tonsitue 06 sKoorMUEcKOl HuUlIe BUIa. Mectoooutanue. MHOTOMepHasi MOJIEh
skonornueckon Humum Jx.JM. XarumHcoHa. Pa3Mmepbl OKOJOTMYECKOM  HUIIW.
[ToTeHuMaNbHAS U PEATM30BaAHHAS HUILIU.

Bup xak cucrema nonysianuii. Apeansl BUI0B. BUIbl 1 MX )KU3HEHHbBIE CTPATETHH.
DKOJOTUYECKUE SKBUBAJICHTHI.

3aKOHOMEPHOCTU MOBEAECHUS M MHUIPalUil KUBOTHBIX. buosiornueckne MHBa3UH
qy>KEPOJHBIX BUIOB.

JeMoHcTpanmun

[Toptper: Jx.M. XaTuynHCOH.

Tabmuipt W cxeMbl:  «OJKOJOTMYECKHE  XapaKTEPUCTUKU  TOMYJISALUANY,
«IIpocTpaHcTBEeHHAs] CTPYKTypa MOMyJsiuun», «Bo3pacTHble TUpaMUJIbI MOMYJISIIITN,
«CKOpOCTh 3acelieHUs] TOBEPXHOCTH 3EMJIM Pa3IMYHBIMU OpraHu3Mamm», «Mojeib
skonorndeckor Hui Jx. M. XaTauHcoHay.

OO6opynoBanue: repOapruy pacTeHUM, KOJUICKITUN KUBOTHBIX.

JlabGoparopHas pabota «IIpucrnocobsieHus ceMsiH paCTEHUN K PACCETICHUION.

Tema 9. Jkos10rus cO00IMIECTB. IKOJIOTNYECKHE CUCTEMBI.

Coob6miecTBa opranu3mMoB. broiieHo3 u ero cTpykrypa. CBsS3u MEX1y OpraHu3MaMu
B OHOILIEHO3E.

Okocuctema kak oTkpbiTas cuctema (A.J[x. Tencnu). OyHKIIMOHAIBHBIE OJIOKH
OpraHu3MOB B 3KOCHUCTEME: NPOJIYIEHTHI, KOHCYMEHTBI, PEAYLECHTHL. Tpodudueckue
ypoBHH. Tpoduueckue nenu u cetu. A6noTnyeckue 610K SKOCUCTeM. [10UBBI U MBI
B 3KocucTeMax. KpyroBopoT BeIIECTB U HOTOK YHEPTUH B IKOCUCTEME.

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

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpouxu. Duykmyayuu.
HampaBneHHbie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKieccud. IlepBuuHbIe U
BTOPUYHBIE CYKIECCUM U UX NPUYHHBL. AHTPOMOTCHHBIE BO3JEHCTBUS HA CYKIIECCHMU.
KnumakcHoe coobmiecTBo. buopasnoobpasue u moaHoTa KpyroBOpOTa BEIIECTB — OCHOBA
YCTOMYMBOCTH COOOIIIECTB.

[IpupoaHbie PKOCUCTEMBL. JKocucmemvl 03€p U pek. IKocucmemvl Mopeu u
0Kearos8. Ixocucmemovl MYHOp, 1eCo8, Cmeneti, NyCmbltb.
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AHTpOINOreHHbIE 3KOCUCTEMBI. ArposkocucteMa. ArpoueHo3. Pazmuuus mexmy
aHTPOIIOTCHHBIMU U TIPUPOTHBIMHA SKOCUCTEMAMH.

VYpboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucteM. ['opojackas ¢uopa u
dayna. CunanTponuzanus ropojackoil ¢ayHbsl. buonormdeckoe u X034HCTBEHHOE
3HaYEHHE arpO’IKOCUCTEM U YPOOIKOCUCTEM.

3aKOHOMEpPHOCTH  (OPMHUPOBAHUS OCHOBHBIX B3aUMOJCHCTBUN  OpPraHU3MOB
B DKOCHCTEMax. Pojib Kackaonozo aghghexma u 6u0o8-30uhuxamopos (knouesvlx 61U008)
6 ynukyuonuposanuu sxocucmem. IlepeHOC PHEPTHM U BEIIECTB MEXAY CMEKHBIMU
HKOCUCTEMaMHU. Y CTOMYMBOCTh OPTraHU3MOB, MOMYJAIMA U HKOCUCTEM B YCIOBUSX
€CTECTBEHHBIX U aHTPOIIOTC€HHBIX BO3JICHCTBUM.

Mexanuszmvl 6030eticmeus 3a2psA3HEeHUNl PA3HBLIX MUN08 HA CYOOP2aHU3IMEHHOM,
OP2aAHUIMEHHOM, NONYJIAAYUOHHOM U IKOCUCTEMHOM YPOBHSX, OCHOBbL IKON02UUECKO20
HOPMUPDOBAHUSL  AHMPONO2EHHO20  8030elicmaus.  MeTojolorus ~ MOHUTOPHUHTA
€CTECTBEHHBIX U aHTPOIOTC€HHBIX YKOCUCTEM.

JleMoHcTpanuu

IToptpet: A.Jlx. Tencnn.

Tabnuupl u cxembl: «CTpyKTypa OHMOIIEHO3a», « IKOCUCTEMA IIMPOKOIMCTBEHHOTO
jgecay, «JKOCHCTeMa XBOWHOro Jjecay, «QDYHKIMOHAIbHBIC TPYIIIbBI OpPraHU3MOB
B 3KOcucTeMe», «KpyroBopoT BelIecTB B dKocucteMey, «Llenu nutanus (mactOumHasi,
JNETpUTHAS)», «IKOJOTrMYecKas MHupaMuja dYucen», «IKOoJOorudeckas MupaMua
onoMacce», «JKoJOrMYecKass mnupamuja osHeprum», «OOpa3oBaHue O60J0TaY,
«IlepBuunas cykimeccusi», «BoccranoBiaeHue Jeca mociae moxkapay, «IKOCHCTEMa
o3epa», «ArporeHo3», «KpyroBopoT BemIeCTB W TMOTOK JHEPTHH B arporeHo3e»,
«IIpumepsl ypOOIKOCUCTEMY.

OOGopynoBanue: repOapuu pacTeHUM, KOJUICKIMM HACEKOMBIX, 4ydelia MTUIl U
3Bepei, repOapuu KyJIbTYPHBIX W JAUKOPACTYIIMX PACTECHUH, aKBapUyM KaK MOJIETh
IKOCHUCTEMBI.

IIpakmuueckas paboma «VI3ydeHne u onucanue ypOoo3KOCUCTEMBDY.

Jlabopamopnas _paboma «3yueHne pa3HOOOpa3us MEJIKUX TOYBEHHBIX
YJICHUCTOHOTHX B Pa3HBIX SKOCHCTEMAX).

Ixckypcus « IKCKYpCUsl B THTUYHBINA OMoTeo1eHo3 (B 1yOpaBy, Oepe3HsIK, CIbHUK,
Ha CyXOJI0OJbHBIN WJIM TOMMEHHBIN JIyT, 03€p0, 00JI0TO)».

IKCKYpcusi « IKCKYPCHS B arpOIKOCUCTEMY (Ha MOJIE WK B TETUIMYHOE XO3SMCTBO)».

Tema 10. Buocdepa — riiodanbHasi IKOCHUCTEMA

buochepa — oOmeruianerapnas o6ojouka 3eMiM, TA€ CYIIECTBYET WU
CyIlIeCTBOBaJIa JKW3Hb. Pa3BuTHE mpeactaBieHuii o Ouochepe B Tpymax J. 3rocca.
Yuenne B.M. Bepuanckoro o omocdepe. Obmactu 6uochepsr u e€ cocrtas. JKupoe
BEIEeCTBO Orochepsl U ero PyHKITUY.

3aKOHOMEpPHOCTH cyliecTBoBaHUsl Ouocdepsl. OcoOeHHOCTH Ouocdepbl Kak
riobanbHON 3KocucTeMbl. [luHamuueckoe paBHOBecue B Ouocdepe. KpyroBopoTsl
BEIICCTB M OHMOr€OXMMHUYECKHE ILHKIBI (yriiepoja, a3oTa). PUTMHUYHOCTL SBICHHIA
B Omocdepe.
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3oHasbHOCTE Ouocdeprl. Ilonarue o 6uome. OCHOBHBIE OMOMBI CYIIW: TYHJIpa,
XBOWHBIC JIeCa, CMEIIAHHbIE U IIMPOKOJUCTBEHHBIE JI€Ca, CTEMU, CaBaHHBI, MyCTHIHH,
TPONMYECKHUE JIECa, BHICOKOTOphs. Kimmar, pacTUTENbHBIA U KUBOTHBI MHUp OMOMOB
CYILIH.

CrpykTtypa U (QyHKIMS KUBBIX CHCTEM, OLIEHKAa UX PECYpPCHOTO MOTEHIMaia M
ouochepHbIX PYHKIIUM.

JleMoHcTpanmun

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

Tabmuupbr u cxemsl: «l'eocthepsr 3emnm», «KpyroBopoT azora B mpupoie»,
«Kpyrosopor yriaepoga B npupone», «KpyroBopor Kuciopoga B IPUPOAE»,
«KpyroBopoT BoabI B ipupoe», «OCHOBHBIE OMOMBI CyIy, «KiumaTudyeckue mosica
3emnn», «Tynapa», «Taiiray, «Cwmemanabii Jiec», «IIIMPOKOJUCTBEHHBIN JIECy,
«Cremnby, «CaBanHay, «IlycTeiHm», « TponrvecKuii Jec.

ObopynoBanue: repdapuu pacTeHUN pa3HbIX OMOMOB, KOJIJICKIIUU KUBOTHBIX.

Tema 11. YestoBek U OKpYyKAOIIAS Cpeaa

DKOJIOTUYECKHE KPU3UCHI U MX NpUUMHBI. Bo3zaeiicTBue uenoBeka Ha Ouocdepy.
3arpsi3HEHHE BO3AyIIHOM cpeabl. OXpaHa BO31yxa. 3arpsi3HEHUE BOJIHOU cpeibl. OxpaHa
BOJHBIX pecypcoB. Pazpymienue mouBbl. OxpaHa MOYBEHHBIX pecypcoB. M3MeHeHue
KJIMMaTta.

AHTpOIIOTreHHOE BO3JICUCTBUE HA PACTUTENbHBIA M >KMBOTHBIM Mup. Oxpana
PaCTUTENBHOTO M )KMBOTHOTO MUpa. OCHOBHBIC MPUHIIUAIIBI OXpaHbl Tpupoabl. KpacHbie
kauru. Ocobo oxpansieMbie npupoausie Tepputopun (OOIIT). boranudeckue cansl u
300JIOTUYECKUE TTAPKHU.

OCHOBHBIC TIPHUHIMIBLI YCTOHYMBOTO PA3BHTHsI YEJIIOBEYSCTBA W TPHUPOJIBIL.
PanmonaneHO€ MPHUPOAOIOJIB30BAHNE U COXPAHEHHE OMOJOrHMYECKOro pazHooOpasus
3emun. OO1IME 3aKOHOMEPHOCTH TNI00ANBHBIX SKOJOTUYECKUX KpU3UCOB. OCOOEHHOCTH
COBPEMEHHOTO KpU3HCA U €r0 BEPOSTHBIE MOCIEACTBHUS.

Pa3BuTHe METOIOB MOHHUTOPWHTA PA3BUTHS OIACHBIX TEXHOTCHHBIX IPOIICCCOB.
CucmemHvle uccie0o8anus nepexooa K pecypcocbepezaroujeti u KOHKYpeHmocnocoOHou
oHepeemuke.  buonocuueckoe  pasnoobpasue u  oOuopecypcvl. Hayuonanvhvie
ungopmayuonHvle cucmemul, obecneuusarouue 00CMyn K UHGopmMayuu no cOCMOosHUIO
omoenbHbIX 8U008 U kocucmem. OCHOBbL IKOpeaburumayuy dKocucmem u cnocoboos
O0pvObL ¢ bUONospedcoeHusMU. Pekoncmpykyus MOpCKUX u Ha3eMHbIX IKOCUCTEM.

JleMoHCcTpanuu

Tabmuibl 1 cxeMmbl: «3arpsi3HeHHE atMochephl», «3arpsi3HeHHE TUAPOCHEPH,
«3arpsizaenue nouBb, «llapaukoBeiii dddexT», «Ocob0 oxpaHseMble MPUPOIHBIE
TEPPUTOPUN», «MOAENH YIpaBIsIeMOTO MUPAY.

Oo6opynoBanue: Gororpadun OXpaHIeMbIX PACTEHUN U )KUBOTHBIX KpacHoi KHUTH
Poccutickon ®@enepanuu, KpacHol KHUTH peruoHa.
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IINIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS TPOI'PAMMBI
1O BUOJIOTUN HA YPOBHE CPEJHEI'O OBLHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUs K pe3yJIbTaTaM OCBOEHHUS 00yJarOIIMMUCS
nporpaMMm CpelHero oOmero oOpa3oBaHUsA: JUYHOCTHBIE, METANpEeIMETHbIE U
IIPEAMETHBIE.

B cTpyKType JIMYHOCTHBIX pE3yJbTAaTOB OCBOEHHUS MPOTrpaMMbl MO OHOJOTUHU
BBIICJICHBI CJIEAYIOIIME COCTAaBISIONIME: OCO3HAHHWE OOYYaIOIUMHUCS POCCUHUCKON
IPAXKIAHCKOM HMJIEHTUYHOCTH — TFOTOBHOCTH K CaMOpPa3BUTHIO, CAMOCTOATEIIBHOCTH M
CaMOOIIPECIICHUI0, HAIMYUE MOTHUBAIIMM K OOYYEHHIO OMOJIOTHH, IEJICHANPaBICHHOE
pa3BUTHE BHYTPEHHUX YOEKICHUN JIMYHOCTH HA OCHOBE KIIIOUEBBIX IIEHHOCTEH U
UCTOPUYECKUX  TPAAUIMH  pa3BUTHS  OMOJIOTMYECKOrO0  3HAaHUS, TOTOBHOCTD
U CIIOCOOHOCTHh 00YYaIOIIUXCSl PYKOBOJICTBOBATHCA B CBOEH JESATENHHOCTU IEHHOCTHO-
CMBICIIOBBIMU YCTAaHOBKAaMHM, MPUCYIIMMH CHUCTEME OHOJIOTMYECKOro OoOpa30BaHUs,
HAJIMYME TPABOCO3HAHUS SKOJOTUYECKON KYJIbTYpbI, CIIOCOOHOCTH CTaBUTh IEIU U
CTPOUTH )KU3HECHHBIE IJIAHBI.

JIM4HOCTHBIE pPE3yNbTaThl OCBOCHUS MPOrpaMMbl MO OHOJIOTMH JOCTUTAIOTCS
B  C€IMHCTBEYUYCOHOU U BOCIIUTATEIbHON  JEATENIBHOCTU B  COOTBETCTBUU

C TPAJAWLIHUOHHBIMH POCCUHUCKUMHU COLIMOKYJIBTYPHBIMH, UICTOPUUECKUMHU U JyXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMH, TPHUHSTHIMH B OOIIECTBE MpaBWIaMH W HOpPMaMu
MOBEJACHUSA M CIOCOOCTBYIOT —TIpOIleccaM  CaMOIO3HAHMs, CAMOBOCIUTAHUS |
CaMOpa3BUTHs, PA3BUTHUSI BHYTPEHHEN MO3ULUM JTUYHOCTH, MATPUOTHU3MA U YBAKCHUS
K 3aKOHY M TIPaBOMOPSAKY, YEJIOBEKY TpyJda M CTaplieMy MOKOJCHUIO0, B3aUMHOTO
YBaXEHHUSA, OEpEKHOTO OTHOIICHUS K KyJIbTYPHOMY HACIEIUI0 W TPATUIHUAM
MHOTOHAMOHAILHOTO Hapoaa Poccuiickoin deaepaiuu, Ipupoie U OKPYKarolleu cpee.

JInyHOCTHBIE pe3yJIbTaThl OCBOCHUS y4eOHOro mnpeaMera «buojaorus» JOJKHBI
OTpakaTb  TOTOBHOCTh M  CIIOCOOHOCTh  OOYy4YalolIUXCsi  PYyKOBOACTBOBATHCS
c(hOpMUPOBAHHOW BHYTpPEHHEW MO3ULMUEH JUYHOCTH, CHUCTEMOM I[EHHOCTHBIX
OpUEHTAIUH, MO3UTUBHBIX BHYTPEHHUX YOCKICHUH, COOTBETCTBYIOIIUX TPATUIIMOHHBIM

IIEHHOCTSIM POCCHUUCKOTO OOIIEeCTBA, PACIIUPEHUE >KU3HEHHOI'O ONBbITa U ONBITA
NEATEeIbHOCTH B TMPOIIECCE pean3alliM OCHOBHBIX HAMpaBICHUN BOCIUTATEIHHOU
JIEATEeIIbBHOCTH, B TOM YHUCJIE B YACTH:

1) rpaskIaHCKOT0 BOCIIMTAHMSI:

Cc(OPMHPOBAHHOCTD TPAKIAHCKONW IO3MIUK OOYYaroIIEerocsi Kak aKTHBHOIO H
OTBETCTBEHHOTO YJICHa POCCUHCKOTO OOIIECTBA,;

OCO3HAHME CBOMX KOHCTHTYIIMOHHBIX IpaB M OOS3aHHOCTEH, yBaKEeHHE 3aKOHA
Y TPaBOIOPSI/IKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOH IEATEIBLHOCTH IMPH CO3MaHUU YIEOHBIX
IPOEKTOB, PEIIEHNH YIeOHBIX U IMO3HABATEIbHBIX 3a[a4, BBITOJHECHHHA OMOJIOTHYECKHX
9KCIIEPUMEHTOBR;
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CIIOCOOHOCTh OMPEENATh COOCTBEHHYIO MO3MIMIO MO OTHOLIEHHUIO K SIBJICHMSIM
COBPEMEHHOU XKHU3HHU U OOBSICHSITH €€;

YMEHHE YYMUTHIBAaTh B CBOUX JAEUCTBHUAX HEOOXOAUMOCTh KOHCTPYKTHUBHOTO
B3aMMOJECHCTBUS JIIOJEH C pa3HbIMU YOEXKJIECHUSMH, KYyJbTYpPHBIMH LIEHHOCTSIMHM U
COLIMAJIbHBIM IIOJIOKEHHUEM;

TOTOBHOCTh K COTPYIHHUYECTBY B MPOIECCE COBMECTHOTO BBITIOJHEHUS YUEOHBIX,
II03HABATEIIBbHBIX U UCCIIEN0BATEIbCKUX 3a/1a4, YBAKUTEIBHOIO OTHOLIEHHUS K MHEHUIO
OIIIOHEHTOB IIPU 00CYKJIEHUU CIIOPHBIX BOIIPOCOB OMOIOIMUYECKOTO COAEPIKAHUS;

TOTOBHOCTb K T'YMaHUTApPHOU U BOJIOHTEPCKOM AEATEIIBHOCTH;

2) MATPUOTHYECKOT0 BOCTIMTAHUS:

c(hOPMHUPOBAHHOCTh POCCUUCKONW TPaXXAAHCKOM HJICHTUYHOCTH, MaTPUOTU3MA,
YBOKEHHUSI K CBOEMY HapoJly, YyBCTBa OTBETCTBEHHOCTU mepen PoauHOM, ropaocTu
3a CBOM KpaW, CBOWO PonumHy, CBOW S3bIK M KYJBTYpy, INPOLUIOE W HACTOAIIEE
MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

[EHHOCTHOE OTHOIIEHUE K MPUPOJHOMY HACIEAWI0 W MaMSITHUKaM IPUPOJBI,
JTOCTUXEHUSIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTH OIIEHUBATh BKJIAJl POCCUUCKUX YUYEHBIX B CTAHOBJICHHWE M Pa3BUTHE
OMOJIOTMH, TIOHUMAaHUs 3HAYCHUSI OMOJIOTMU B MO3HAHUM 3aKOHOB MPUPOJIbI, B JKU3HU
4eJIoBeKa M COBPEMEHHOI'0 00I1IeCTBa;

uaerHas yOeKIEHHOCTb, TOTOBHOCTh K CIyXXeHHMIO M 3amure (OrteuecTna,
OTBETCTBEHHOCTbH 3a €r0 CyIb0Y;

3) TyXOBHO-HPABCTBEHHOTO0 BOCIIMTAHUS:
OCO3HaHUe JTYXOBHBIX LIEHHOCTEN POCCHICKOTO Hapoa;
c(hOpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHM S, STUUECKOTO MOBEICHNUS,
CITIOCOOHOCTh  OIIEHHMBATh CHUTYallMl0 W IPUHUMATh OCO3HAHHBIE peIIeHUs,
OPUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U ICHHOCTH;
OCO3HAHME JTUYHOTO BKJIAJIa B TOCTPOCHHUE YCTOMUUBOTO OYAYIIEro;
OTBETCTBEHHOE OTHOIICHUE K CBOUM POIUTEINISAM, CO3JAaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOT'O MPHUHSATHUS IIEHHOCTEH CEMEMHOM KWU3HU B COOTBETCTBUU C TPAAULUASIMU
HapoaoB Poccuu;

4) 3CTEeTHYECKOr0 BOCIIUTAHUS

ACTETUYECKOE OTHOIIEHHE K MHUPY, BKJIOYas JCTETHUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYJa, OOIIECTBEHHBIX OTHOIIICHUH;

IIOHUMAHUE DMOILMOHAIBHOTO BO3JCHMCTBUS JKUBOU MPUPOABI U €€ ILEHHOCTH,

TOTOBHOCTB K CAMOBBIPAXKEHHUIO B PA3HBIX BUJIAX UCKYCCTBA, CTPEMJICHUE MPOSIBIISITh
KayeCTBAa TBOPYECKOM JIMYHOCTH;

5) ¢pu3nuecKoro BocnuTaHusi, (GOPMHUPOBAHNS KYJIbTYPbI 310POBbSI U
IMOLMOHAIBHOTO 0JIArONOYYHs:

MOHUMAHHME W peaju3alus 3J0pOBOro W 0e30macHOro odpasa >XKU3HM (30POBOE
MUTaHue, COONIOACHNE TUTHCHHYECKUX MPAaBUI U HOPM, COATaHCUPOBAHHBIA PEKUM
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3aHATUN U OTJbIXA, PETyJIsipHas GU3NYECKasi aKTUBHOCTh), OEPEKHOT0, OTBETCTBEHHOTO
U KOMIIETEHTHOTO OTHOUIEHHS K COOCTBEHHOMY (PU3MUYECKOMY U ICHUXUYECKOMY
3J1I0POBBIO;

NOHMMaHUE LEHHOCTU MpaBWJI UHIUBUAYaJIbHOIO U KOJUIEKTUBHOTO 0€30I1acHOIrO
MOBEAECHUS B CUTYAIUAX, YITPOXKAIOUIUX 3I0POBBIO U KU3HU JHOJEH;

OCO3HaHWE TMOCIEACTBUA M HENPUATHS BPEIHBIX MPUBBIYEK (YIOTpeOaeHus
QJIKOT0JIsl, HAPKOTUKOB, KYpEHU);

6) TPy10BOro BOCIIHTAHMA:

TOTOBHOCTb K TPY1y, OCO3HaHHE IIEHHOCTH MacTepPCTBA, TPYA0II00UE;

TOTOBHOCTh K AaKTHUBHOM JI€ATEIbHOCTH TEXHOJOTHYECKOM U  COLMaIbHOU
HANpPaBIEHHOCTH, CHOCOOHOCTh WHHUIIMHPOBATh, IUIAHUPOBATH U CaMOCTOSTEIHHO
BBITIOJIHATH TaKyIO IESITEIbHOCTD;

WHTEpEC K pasIuyHbiM cdepaM NpodeCCHOHATBHON NEATEeIbHOCTH, YMEHHE
COBEpIIaTh OCO3HAHHBIN BBIOOp Oyayiiei mpodeccun U peaau3oBbIBaTh COOCTBEHHBIC
KU3HEHHBIC TIJIaHbI;

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

7) KOJIOTHYECKOI0 BOCIIUTAHMS

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

MOBBLIIIICHUE  YPOBHS  DKOJOTHYECKOW  KYJIbTYpH: IPHOOpPETEHHE  OIbITa
IJIAHUPOBAHUS MOCTYNKOB M OLEHKHA WX BO3MOXKHBIX IMOCIEACTBUAN JJII OKPYXKAKOIIEH
Cpelpl;

OCO3HAHHUE TJI00ATBLHOTO XapaKTepa IKOJIOTUUECKUX MPOOJIeM U IMMyTeH UX PEIICHUS;

CITOCOOHOCTh HCIOJIb30BaTh MPHOOpETaeMble NP M3YYECHUHU OMOJIOTHH 3HAHHS H

YMEHHUSI IIPH PEIISHUH MPOOJIEM, CBSI3aHHBIX C PAIIMOHAIBHBIM MPHUPOIOTIOIb30BAHHEM
(coOmomenrne TpaBWUJI TOBEACHHS B MPUPOJEC, HANPABICHHBIX HAa COXpPaHCHHE
paBHOBECHA B DKOCUCTEMAX, OXpaHy BUJOB, SKOCUCTEM, OHOoCchepsl);

AKTUBHOE HEINPUATHE JAEHCTBHUM, MPUHOCAIIMX BPEI OKPYKAIOIIEH ITPUPOIHON
cpeie, yMEHHE MPOTHO3UPOBATH HEOIArONPUATHBIE JKOJIOTUYECKUE TOCIEICTBUS
NPEANTPUHUMAEMBIX IEMCTBUM U NIPEAOTBPAILATh UX;

HaAJIMYUE PA3ZBUTOrO HSKOJOTHUYECKOTO MBIIUIEHUS, SKOJOTUYECKONW KYJIbTYpHI,
OMbITa JEATEIBHOCTA SKOJOTHYECKOW HAIPaBJICHHOCTH, YMEHHUSI PYKOBOJCTBOBATHCS
MMM B TO3HABATEIbHOW, KOMMYHUKATUBHOM M COLIMAJIBHOW MPAKTUKE, TOTOBHOCTHU K
YYaCTHIO B IPAKTUYECKOMN AEATEILHOCTH SKOJIOTMUECKOW HAITPABICHHOCTH;

8) HeHHOCTH HAYYHOTO O3HAHMSI:
c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTUSL HAyKHM M OOILECTBEHHOW MpPaKTUKW, OCHOBAaHHOTO Ha JHAlIOTe KYJbTYD,
CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHUPE;
COBEPILIEHCTBOBAHUE SI3BIKOBOM M YHUTATENbCKOM KYJbTYpbl Kak CpeJlCTBa
B3aMMOJICUCTBUS MEXY JIFOAbMU U TIO3HAHUS MUPA;
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NOHMMaHue crenupuky ONOJIOTUN KaK HayKH, OCO3HaHUs €€ posid B JOPMUPOBAHUU
pPAalMOHAIIBHOTO HAYYHOIO MBIIUIEHUS, CO3[JaHUU LEJOCTHOTO MPEICTaBICHUS
00 OKpy’KarollleM MUpPE KaK O €JUHCTBE MPUPOJbI, YEJIOBEKA U OOIIECTBA, B IO3HAHUU
IPUPOJHBIX 3aKOHOMEPHOCTEM M peleHUuH NpoOJeM COXPAHEHUS MPUPOIHOIO
paBHOBECHS;

yOexnEHHOCTh B 3HAYMMOCTH OHOJIOTUM JJIi COBPEMEHHOM LMBMJIM3ALIUU:
o0OecrieueHrss HOBOTO YPOBHS Pa3BUTHS MEAMILMHBI, CO3JaHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CHOCOOHBIX peIIaTh PECYpPCHBIE MPOOJIEMbI Pa3BUTHSI YEIOBEUYECTBA,
noMcKa NIyTeH BbIXOJA M3 IJIO0ANBHBIX 3KOJOTMYECKUX MpoOIeM U 00OecreyeHUs
nepexoga K yCTOMYHMBOMY pPa3BUTHIO, PALMOHAIBHOMY HCHOJIB30BAHUIO MPUPOIHBIX
pecypcoB U (hOPMHUPOBAHHUIO HOBBIX CTaHAAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B MOJIYYEHUH OMOJOTMYECKUX 3HAHUU B LEISX MOBBILICHUS
oOmiel KyJnbTypbl, €CTECTBEHHO-HAyYHOM TIPAaMOTHOCTH, KaK COCTaBHOM YacTH
(YyHKIHMOHAJIBHOM TIpPaMOTHOCTH oOOydamommxcd, (OpMUpPyEeMOH MpHU HU3YUYEHUU
OmoIoruy;

NOHUMAaHUE CYIIHOCTH METOJOB II03HAHMS, HCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKax, CHOCOOHOCTH MCIOJIb30BATh MOJyYaeMble 3HAHMS JJIA aHAIM3a U OOBICHEHUS
SBJICHUM OKPYAIOLIEr0O MUPA M IPOUCXOMIIINX B HEM HM3MEHEHWM, YMEHHUE JeiaTh
O00OOCHOBaHHBIE 3aKJIIOUYEHHUS HAa OCHOBE HAYUYHBIX (PAKTOB M MMEIOIIMXCS JaHHBIX
C LIEJIbIO TIOJTYYEHHUSI TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CAMOCTOSITENIBHO UCIIOJIb30BATh OMOJIOTHYECKHUE 3HAHUS JIJIS1 pELICHUS
po0JIeM B peasIbHbIX KU3HEHHBIX CUTYALUSX;

OCO3HaHWE LEHHOCTH HAy4YHOW JI€ATEIbHOCTH, TOTOBHOCTh OCYILECTBIIATH
IIPOEKTHYIO U MCCIIEOBATEIBCKYIO AEATEIbHOCTh HHINBUAYAIbHO U B TPYIIIIE;

TOTOBHOCTBH M CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CaMOOOPA30BAHMIO,
K aKTUBHOMY TMOJIYYEHHUIO HOBBIX 3HAHUM 1O OMOJIOTMH B COOTBETCTBUU C KU3HEHHBIMU
MOTPEOHOCTSIMU.

METAINIPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE pPe3yiabTaThl OCBOSCHHMS ydeOHOro mnpeamera «buojorus»
BKJIIOYAIOT:  3Ha4YUMMble Uil (OPMUPOBAHMS  MHUPOBO33PEHUS  OOyYaroOlIUXCs
MEXKIUCHUIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIIeHaYyUYHbIE TIOHSATHS, OTpaKarollue
[EJIOCTHOCTh HAyYHON KapTUHBI MUPA U CHIEIU(DHUKY METOOB IMO3HAHUS, UCTIOIh3YEMBIX
B €CTECTBEHHBIX Haykax (BEIIECTBO, PHEPTHUs, SIBICHUE, MPOIECC, CUCTEMa, HAyUHbIN
dbaKkT, TPUHIHI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCICAOBAHNUE,
HaOJII0/ICHNE, U3MEPEHUE, IKCIIEPUMEHT U JIPYTUE); YHUBEPCATIbHbBIC YUCOHBIC ICHCTBUS

(mo3HaBaTeIbHBIC, KOMMYHHUKATHBHBIC, PETYJISTUBHEIC), oOecreunBaroIme
dbopmupoBanue (PYHKIIMOHATHHOW TPAMOTHOCTH H  COIMAJIBHONW  KOMIICTCHIIUH
oOyyJarommxcs; CIIOCOOHOCTH 00yYarIIMXCs HCII0JIH30BAaTh OCBOEHHBIE

MEXIUCITUTUTMHAPHBIE, MHPOBO33PEHUYECKUE 3HAHWS W YHUBEpPCAIbHbIC Y4eOHbBIE
JICVCTBHS B IO3HABATEIIBHON U COLMAIBHON MTPAKTHUKE.
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B pesynbrare u3yueHuss OMOJOTMM Ha YPOBHE CpefHero oOiiero oOpa3oBaHUS
y oOyuaromierocss OyayT cOpMHUPOBAHBI MO3HABATEIbHBIC YHUBEPCAJIbHBIC yueOHbBIC
JEHUCTBUSI, KOMMYHUKATHUBHbIE YHUBEpCaJIbHbIC Y4eOHbIE ACHCTBUS, PETYJIATUBHBIC
YHUBEpCaJIbHbIE YUEOHBIE I€WCTBUS, COBMECTHAS JIESITEIBHOCTD.

Ilo3HaBaTeibHbIC YHUBEpPCAJIbHbIE Y4eOHbIe NeCTBUS
Ba3oBnle Jornueckue 1eMCTBUA:

CaMOCTOSTENbHO (HOPMYIIMPOBATh U AKTYAM3UPOBATH MPOOJIEMY, PACCMATPUBAThH
€€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHHUM 3HAHUM MPUEMBI JIOTHUECKOTO MBIIIUICHUS (aHAIu3a,
CUHTE3a, CPaBHEHMSI, KJTacCU(HUKaAIN, 0000IIECHNS ), pACKPBIBATH CMBICIT OMOJIOTUYECKHUX
NOHATUHN (BBIACIATh UX XapaKTepHbIE IMPU3HAKH, YCTAaHABIUBATH CBSI3M C JPYTUMU
MOHSITUSIMH );

ONPENEIIATh LENN ACATEIbHOCTH, 3a/1aBasi MAPAMETPBI U KPUTEPUH UX JOCTUKEHUS,
COOTHOCHUTD PE3YJIbTAThI JECITEILHOCTH C TOCTABJICHHBIMHU LIEISIMU;

UCIIOJIb30BATh OUOJIOTHYECKUE TIOHATHS JJIs1 00bsICHEHUS ()aKTOB U SBJICHUM dKUBOMN
MIPUPO/IBI;

CTPOUTH JIOTUYECKHE PacCyX JACHUsS (MHAYKTHUBHBIC, I€TyKTUBHbBIC, [0 aHAJIOTUN),
BBISBJISITh 3aKOHOMEPHOCTHM U TMPOTHUBOPEUYUS B PACcCMATPUBAEMBIX SIBJICHUSIX,
(GbOopMyITUPOBATH BHIBOJIBI M 3aKITIOUEHUS;

MIPUMEHATh CXEMHO-MOJICIIBHBIE CPENICTBA ISl MPEACTABICHUS CYIIECTBEHHBIX
CBSI3€H M OTHOIIEHUHN B M3y4aeMbIX OHMOJIOTHUECKUX 00BEKTaX, a TaKKe MPOTUBOPECUUI
Pa3HOTrO PO/Jia, BBISBJICHHBIX B PA3IMYHBIX HH(POPMAIIMOHHBIX UCTOYHUKAX;

pa3pabarbiBaTh IUTAaH pEIICHHS TPOOJEMbl C Y4U€TOM aHajlv3a HUMEIOIIUXCS
MaTepUAJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCUTHh KOPPEKTUBBI B JEATEIBHOCTb, OLICHMBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKH MOCJIEICTBUI AEATEIbHOCTH;

KOOPAUHUPOBATH U BBIMOJIHATE pabOTy B YCIOBUAX PEATLHOTO, BUPTYAJIBHOTO U
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIUICHUE MPU PEIICHUHN KU3HEHHBIX TTPOOJIEM.

ba3zoBble ucciieoBarebCKue 1eiCTBUA:

BJIQJICTh HaBbIKAMHU YYCOHO-UCCIICIOBATECILCKOW W TPOCKTHOW JESITEIBHOCTH,
HABBIKAMH Pa3peIICHUs MPOOJieM, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSTEIIEHOMY
MOMCKY METOJOB PCIICHHsI MPaKTUYECKHUX 3ajad, MPUMCHCHHIO Pa3IMYHBIX METO0B
MO3HAHUS;

MCIIOJIB30BaTh PA3IMYHBIC BUBI ICATCILHOCTH TI0 MTOJTYYCHUIO HOBOTO 3HAHHUSI, €TO
WHTEPIpETaUU, MPEoOPA30BAHUIO U TPUMEHEHHUIO B YUEOHBIX CUTYAIIHSIX, B TOM YHCIIE
TIPY CO3/TaHUH YICOHBIX M COITMATBHBIX TPOCKTOB;

dbopMHpOBaTh HAyYHBIH THUI MBIIUICHUS, BJIAJICTh HAYYHOW TEPMHHOJOTHEH,
KJTFOUEBBIMU TTOHSATUSMU U METO/IAMH;

CTaBUTH U HOPMYITUPOBATH COOCTBEHHBIE 331a491 B 00pa30BaTEILHOMN NeATEITLHOCTH
Y )KU3HEHHBIX CUTYyaITUsX;
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BBISIBIIATh IPUYMHHO-CJICICTBEHHBIC CBSI3U U aKTYaJM3UPOBATh 3a/1a4y, BbIIBUTAThH
THIIOTE3Y €€ PEIICHUs, HAXOUTh apTyMEHTBI [l IOKa3aTeILCTBA CBOMX YTBEPKICHUH,
3aJ1aBaTh MapaMeTPhbl U KPUTCPUH PELICHHS;

aHAJIM3UPOBATh MOJyUYCHHBIC B XOJC PCIICHUS 3aJa4ydl Pe3yJIbTaThl, KPUTHUCCKU
OLICHMBATh WX JJOCTOBEPHOCTh, TPOrHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBHSIX;

JaBaTh OIICHKY HOBBIM CHUTYAIIUSIM, OLICHUBATH MPHUOOPETEHHBIN OIIBIT;

OCYIIECTBIIATH IIEJICHAIIPABIICHHBIH ITOMCK MIEPEHOCA CPEJICTB U CIIOCOOOB JICHCTBUS
B ITPO()ECCHOHATIBHYIO CPEY;

YMETh TICPCHOCHTHh 3HAHUS B II03HABATCIBHYIO M TNPAKTHYECKYIO OOJIACTH
KU3HEICATEITBHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00JIACTEH;

BBIJIBUTaTh HOBBIC MJICH, MpEJIaraTh OPUTHHAIBHBIC IIOAXO0/IbI M PEIICHUS, CTABUTD
IpOOJIEMBI U 33]1a4H, JOITyCKAIOIIUE aIbTEPHATHBHBIC PEIICHHUS.

Pabora ¢ unpopmanmei:

OPUEHTHUPOBATLCS B PA3MUYHBIX HCTOYHHMKAX HHMOpMmaiuu (TeKcTe yueOHOTro
ocoOusi, Hay4YHO-TIOMYJISIPHOM JIUTepaType, OMOJOTUYECKUX CIIOBAPSX U CIIPABOYHHUKAX,
KOMITBIOTEPHBIX 0a3ax JaHHbIX, B VHTepHeTe), aHaIM3UpOBATh HHGOPMAIIHIO
pPa3TUYHBIX BUAOB U (HOPM TPECTABICHUS, KPUTHICCKU OIICHUBATH €€ TOCTOBEPHOCTD U
HETIPOTUBOPECUNBOCTD;

(dbopMyIHpOBaTH 3aMPOCH U MPUMEHSITh PA3TMYHBIE METOBI IPH MTOUCKE B 0TOOpE
Ounosiornyeckor nHGpopMaIu, HEOOXOAUMOM TSl BBITIOJIHEHHUS YUCOHBIX 3a/1a4;

npuoOpeTaTh  OMBIT  HMCHOJBb30BaHUS  WH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHU, COBEPIICHCTBOBATh KYJBTYPY AKTHMBHOTO WCIOIB30BAHMS PA3IUYHBIX
MTOMCKOBBIX CUCTEM;

CaMOCTOSITEIILHO BHIOMPATHh ONTUMAJIbHYIO (JOPMY TIPEICTABICHUS] OMOJIOTUYECKOM
uHdopmaruu (cxeMbl, rpaduKH, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U JPYTOE);

HCIIOJIb30BaTh HAYYHBIM S3bIK B KAUECTBE CPEICTBA MPHU pabOTe ¢ OMOIOTHYECKOM
uH(popMaIen: NPUMEHSITh XUMHUYECKHe, (DU3MYECKHe W MaTeMaTH4YeCKHue 3HAKH U
CUMBOJIBI, (OpMYJIbl, a00peBUATYPY, HOMEHKJIATYPY, UCIIOJIH30BATh U MPE0OPa30BHIBATH
3HAKOBO-CHUMBOJIMYECKUE CPEACTBA HATIISTHOCTH,

BJIQJICTh HABBIKAMH PACIIO3HABAHUS U 3alIUTHl MH(POpMaIu, WHOOPMAITMOHHON
0€30macHOCTH JTUYHOCTH.

KoMMmyHuKkaTHBHBIE YHUBepPCAJbHbIE Y4eOHbIE eiiCTBUS

Oo0menne:

OCYIIECTBIISITh KOMMYHHKAIIMA BO BceX cdepax KU3HU, aKTUBHO YYacCTBOBATh
B JIMajore WM IUCKYCCHH TIO CYIIECTBY OOCYyX)maeMoi TeMmbl (yMEHHUE 3a]1aBaTh
BOIPOCHI, BBICKA3bIBATH CYXJICHHS OTHOCUTEJIPHO BBITIOJIHEHUSI MpEJIaraeéMou 3aadw,
YUYHUTHIBATh MHTEPECHI U COTJIACOBAHHOCTH MO3UIUN JIPYTUX YYaCTHUKOB JUAJIOTa WITU
JTIUCKYCCHH );
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pacno3HaBaTh HeBepOalbHbIE CpeAcTBa  OOUIEHUS, MOHUMAaTh 3HAYEHUE
COLIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HUKHOBEHHUS KOH(JIMKTHBIX CUTyallud, YMETh
CMSTYaTh KOH(JIMKTHI U BECTH MEPETOBOPHI;

BJIQJICTh Pa3IM4YHBIMU CHOcoO0amMu OOIIEHUS MW B3aUMOJCUCTBUS, IMOHUMATh
HaAMEPEHUsS JIPYTUX JIIOACH, MPOSBIATh YBOKHUTEILHOE OTHOIIECHHUE K COOCCETHUKY H
B KOPPEKTHOU GopMe HhopMyIMpoBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCIIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB.

CoBMmecTHas ACATECJIBbHOCTD:

IOHMMATh U UCIIOJIb30BaTh IPEUMYILECTBA KOMAHIHOW M UHAUBUAYaIbHON paOOTHI
IIPU PEIIEHUN OMOJIOrMUECKON MpobIeMbl, 000CHOBBIBATH HEOOXOJUMOCTh TPUMEHEHUS
TPYIIOBBIX (POPM B3aMMOJIEUCTBHSI IPU PELICHUH YUEOHOM 3a/1auu;

BbIOMpaTh TEMAaTUKY U METOJIbI COBMECTHBIX JIEHCTBUH C y4ETOM OOIINX UHTEPECOB
Y BO3MOKHOCTEM Ka)K0T0 YWieHa KOJUIEKTHBA;

IIPUHAMATH LEJIM COBMECTHOM NEATEIIBHOCTH, OPraHU30BBIBATh U KOOPIUHUPOBATh
JNEUCTBUA 110 €€ TOCTUKEHUIO: COCTABIIATH IUIAH ACHCTBUM, PACIIPEACIIATE POJIM C YUETOM
MHEHUI YYaCTHUKOB, OOCYKJIaTh PE3yJIbTaThl COBMECTHOM pabOTHI;

OLICHMBATh Kauye€CTBO CBOETO BKJIaJa M Ka)XKJOTO YYaCTHHKAa KOMAHJbI B OOIIMIi
pe3ynbTaT Mo pazpaboTaHHBIM KPUTEPUSIM;

IpeiaraTb  HOBBIE  IIPOEKTHI, OLEHWBATh MWAEM C TO3UMLUMHA HOBU3HBI,
OPUTMHAJIBHOCTH, MMPAKTUYECKON 3HAYMMOCTH;

OCYILECTBIIATH ITO3UTUBHOE CTPATErMYECKOE MTOBEICHUE B PA3JIMYHBIX CUTYalMsX,
IPOSIBIISATE TBOPUYECTBO U BOOOPAKEHHE, ObITH MHUIIMATHBHBIM.

PeryisiTuBHBIC YHHBEPCAJIbHbIC Y4eOHbIEC NeHCTBUA

Camoopranusanus:

UCIIOJIb30BaTh OMOJIOTMUECKHE 3HAHUS /IS BBISABJICHHS TPOOJIEM M UX pEIICHUs
B )KU3HEHHBIX U YUEOHBIX CUTYaIUsX;

BBIOMpATh HA OCHOBE OMOJIOTMYECKUX 3HAHUU 1E€JIEBbIE U CMBICIIOBBIE YCTAaHOBKU
B CBOMX JICUCTBUSIX U MOCTYIKAaX MO OTHOIICHUIO K KHUBOM MPUPOJIE, CBOEMY 30POBBIO
U 3JI0POBBIO OKPYIKAIOIIUX;

CaMOCTOSITENIbHO ~ OCYILECTBJISITh MO3HABATENbHYIO JESATEIbHOCTh, BBISBIISITH
npoOJsieMbl, CTaBUTh W (OPMYJIMPOBATH COOCTBEHHBIE 3aJaud B 00pa3oBaTEIbHOU
JEATEIIbHOCTH U )KU3HEHHBIX CUTYalUAX;

CaMOCTOSTEIIbHO COCTaBIIATh IUJIAH PEHICHUs TPOOJIEeMbl C YUYETOM HMEIOITUXCS
pECypCcoB, COOCTBEHHBIX BO3MOXKHOCTEH U TIPEATIOUYTCHUIA;

JaBaTh OLIEHKY HOBBIM CUTYyaIUsIM;

pacIMpsATh paMKH Y4eOHOTO IpeMeTa Ha OCHOBE JIMYHBIX MPEANOUTEHU;

JenaTh OCO3HAHHBIM BBIOOp, apryMEHTHPOBATh €ro, OpaTb OTBETCTBEHHOCTh
3a pELICHHUE;
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OIICHUBATh MPUOOPETEHHBIH OIBIT;

Croco0CTBOBaTh (POPMUPOBAHUIO U TPOSIBIICHUIO IIMPOKON 3PYAULIMU B Pa3HBIX
o0nacTax 3HaHWM, MOCTOSHHO TMOBBINIATh CBOW OOpa30BAaTENbHBIA M KyJIbTYPHBIN
YPOBEHB.

CaMOKOHTPOJIb:

JaBaTh OIICHKY HOBBIM CHUTYallUsiM, BHOCUTH KOPPEKTHUBBI B JEATEIbHOCTD,
OIICHUBATh COOTBETCTBUE PE3YyJIbTATOB IIEJISIM;

BJIQJICTh HABBIKAMHU TTO3HABATEILHON pe(IICKCHU KaK OCO3HAHUS COBEPIIAEMBIX
JNEUCTBUNA M MBICITUTENBHBIX MPOILIECCOB, UX PE3YyJIbTATOB U OCHOBAHMi, UCIOJIb30BAThH
puEMBI pedICKCUA 71 OIICHKU CUTYAIlMH, BHIOOpA BEPHOTO PEIICHUS;

YMETh OLICHUBATh PUCKH U CBOEBPEMEHHO NMPUHUMATh PELICHUS IO UX CHUKECHUIO;

PUHUMATh MOTUBBI U aPTYMEHTHI JIPYTUX [IPU aHAJIU3E PE3YIIbTATOB AEATEIbHOCTH;

IIpunsiTHe ceds U APyrux:
NpUHUMATH ce0s1, TOHUMasi CBOM HEJIOCTATKU U IOCTOMHCTBA;
IIPUHUMATh MOTHUBBI U APTYMEHTHI APYTUX IIPU aHAIU3E PE3YJIbTAaTOB JACSATEIbHOCTH;
MpU3HABaTh CBOE MPaBO U MPaBO JAPYrUX HA OLIUOKH;
pa3BUBATh CIOCOOHOCTH MOHUMATh MUP C TIO3UIIMHU IPYTOTO YEJIOBEKa.

INPEAMETHBIE PE3YJIbTATBI

[IpeameTHBIC pE3yabTaTHl OCBOCHUS COMIEpKaHUS yaeOHOTO TTpenameTa «bromorus
Ha YriyOJIEHHOM YPOBHE OPHEHTHUPOBAHBI Ha oOecreueHue MpopUIbHOrO O0yUEeHUS
oOy4aroruxcst 6uonoruu. OHM BKIIIOYAIOT: crieluduyueckue Ajis OMOJOTUU Hay4YHBIC
3HaHHWS, YMEHUS W CHOCOOBI JCHCTBHI 10 OCBOCHHWIO, WMHTEPIIPETAIlUU U
peoOpa30BaHUI0 3HAHWM, BUIBI JCSITCIBHOCTH IO IMOJTYYEHHUIO HOBBIX 3HAHUU U WX
MPUMEHEHHUIO B PA3IMYHBIX yUE€OHBIX, a TaKK€ B PEabHBIX XKU3HCHHBIX CUTYaIlHsX.
[IpeameTHBIC PE3yNbTaThl IPEACTABIICHBI TI0 TOIaM U3YUYCHUS.

[IpeameTHbIC pe3yIbTaThl OCBOCHUS YyueOHOTro npeameTa «buonorus» B 10 kinacce
JIOJIKHBI OTPaKaTh:

c(hOpMHUPOBAHHOCTH 3HAHUI O MECTE U POJIM OMOJIOTHH B CUCTEME €CTECTBEHHBIX
HayK, B (DOPMHUPOBAHUM E€CTECTBEHHO-HAYYHOM KapTHHBI MHpA, B MO3HAHUU 3aKOHOB
OPUPOABl W PEIICHUH TMPOoOJeM pPAIMOHATBFHOTO TPHUPOAOIIOIH30BAHUSA, O BKJIAJC
POCCHUHCKHUX U 3apyOeKHBIX YUEHBIX B pa3BUTHE OUOJIOTUH;

BIIQJICHUE  CHCTEeMOW  OHMOJIOTMUECKMX  3HAHWK,  KOTOpas  BKJIIOYAET:
OCHOBOTIOJIAraloIIre OMOJIOTHYECKUE TEPMUHBI U TOHATUS (KU3Hb, KJIETKA, OPTaHU3M,
MeTab0Iu3M, TOMEOCTa3, CaMOPETyJIsIrs, CaMOBOCIIPOU3BEICHUE, HACIICACTBEHHOCTD,
W3MEHYMBOCTh, POCT U pa3BUTHE), OWOJOTHYECKHE TEeOpuu (KIETOYHAs Teopus
T. IIBanna, M. Illneinena, P. BupxoBa, XpoMocOmMHass TeOpus HACIEICTBEHHOCTHU
T. Moprana), yaenust (H.. BaBunoBa — 0 1ieHTpax MHOTOOOpa3usi M MPOUCXOKICHUS
KyJbTYPHBIX pPACTCHHI), 3aKOHBI (€IUHOOOpa3vs TOTOMKOB IEPBOTO TOKOJICHUS,
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pacuIeryieHusl, YUCTOThI TraMmeT, He3aBUCHUMOro HaciemoBanuss [. Mennens,
TOMOJIOTUYECKUX PSAIOB B HACJEACTBeHHOHN n3Men4ynBoctd H.M. BaBuioBa), mpuHITUIIBI
(KOMILJIEMEHTapPHOCTH );

BJIAaJICHHE OCHOBHBIMH  METOJaMH HAyYHOTO TO3HAHHS,  HCIOJIb3yEeMbIX
B OMOJIOTMUECKHUX HCCICNOBAHUSX IKUBBIX OOBEKTOB (OMUCAaHHE, U3MEpEHHE,
HaOJII0/ICHNE, SKCIIEPUMEHT);

YMEHHE BBIJCIATh CYIICCTBCHHBIC TPU3HAKU: BUPYCOB, KIETOK TPOKAPHOT M
DYKapHUOT, OJHOKJIETOUYHBIX U MHOTOKJIETOUYHBIX OPraHU3MOB, B TOM YHCJe OaKkTepui,
rpuOOB, pacTEHHWH, >KMBOTHBIX M YEJOBEKa, CTPOCHHS OPraHOB M CHUCTEM OPTraHOB
pacTeHui, >KMBOTHBIX, YEJIOBEKA, MPOIECCOB IKHU3IHEACITEIbHOCTH, MPOTEKAIOIINX
B OpraHU3Max pacTEHH, )KUBOTHBIX M YEJIOBEKa, OMOJIOTMYECKUX MPOIIECCOB: OOMEHA
BeleCTB (MeTaloJIu3M), TPEBpAIEHUsT DSHEPruH, OpOKEHUS, aBTOTPOPHOTO U
reTepoTpOo(PHOro TUNOB MNHUTAHMS, (POTOCMHTE3a M XEMOCHHTE3a, MHUTO3a, MeEH03a,
ramMeToreHe3a, JIMOpUOTeHe3a, IOCTAIMOPHUOHATIBLHOTO  Pa3BUTHS, PA3MHOXKEHUS,
WHIUBUAIYyAIBHOTO pPa3BUTHS OpraHm3Ma (OHTOTCHE3a), B3aWMOJICHCTBUS T'EHOB,
reTepo3uca, UCKyCCTBEHHOTO 0TOO0pa;

yMEHUE YCTAHABJIMBATh B3aMMOCBSI3M MEXKJy OpPraHOMJIAaMU KIETKH H HX
GYHKIHUSIMH, CTPOCHUEM KIJIETOK Pa3HBIX TKaHEH M WX (PYHKIUAMHU, MEXKIy OpraHaMH U
CUCTEMaMH OPTraHOB y PACTCHHM, KUBOTHBIX M YEJIOBEKA W MX (PYHKIUIMH, MEKIY
CUCTEMaMHU OPraHOB W MX (GYHKUUAMH, MEXIY dTaraMd OOMEHa BEIIECTB, dTarmamMu
KJIETOYHOTO IUKJIAa W S>KU3HEHHBIX IUKIOB OPTraHMU3MOB, STalmamMu SMOPHUOHAIBHOTO
pa3BUTHS, TEHOTUIIOM U (PEHOTUTIOM, (PEHOTHIIOM U (PakTOpaMu cpeibl OOUTAHUS;

YMEHUE BBISBIATH OTIWYUTCIBHBIC TPU3HAKA KUBBIX CHCTEM, B TOM YHCIIC
pacTeHUH, )KUBOTHBIX U YEIOBEKa;

yMEHUE  HCIOJIb30BaTh  COOTBETCTBYIOIIME  aApPTyMEHTHI, OHOJIOTHMYECKYIO
TEPMUHOJIOTHIO M CHUMBOJIMKY [UJISl JIOKAa3aTeIhCTBA POJICTBA OPTraHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYTIIT;

yMEHUE peniaTh OMOJIOTUYECKHE 33/1a4H, BBISIBIISITh MPUYUHHO-CIICJICTBEHHBIE CBSI3U
MEXIY MCCIIeyeMbIMA OMOJIOTUYECKUMH TIPOILIECCAMU U SIBIICHUSIMH, JIEJIaTh BBIBOJIBI U
MPOTHO3bI HA OCHOBAHUU TIOJIYYEHHBIX PE3yJIbTATOB;

YMEHUE BBITIOIHSATH JIA0OPATOPHBIC U MPAKTUUECKHE PabOThI, COOI0IaTh TpaBUIIa
npu paboTe ¢ y4eOHBIM U JIa0OPaTOPHBIM 000PYIOBAHUEM;

YMEHUE BBIJBUTATh TUIIOTE3bI, MPOBEPSATh WX DKCIMEPUMEHTAIHHBIMUA CPEACTBAMM,
dbopMynupys 1eNb UCCIEeIOBAHUS, aHAIM3UPOBATh MOMyUYEHHBIC PE3yNbTaThl U JCNaTh
BBIBO/IBI;

YyMEHHE Yy4YacTBOBAaTh B Y4eOHO-HCCIENOBATEILCKOW paboTe Mo OHOoJIOoTHH,
HKOJIOTUH U MEIUIIMHE, TIPOBOIUMON Ha 0a3€ MIKOJIBHBIX HAYYHBIX 00IECTB, U Iy OJIUTHO
MIPEICTABIIATH MOJTYyUYEHHBIE PE3YyJIbTAaThl HA YYCHUYECKUX KOH(PEPCHITUX;

YMEHUE OILICHUBATh 3TUYECKHUE ACTIEKThl COBPEMEHHBIX HCCIIEOBaHUN B 00JacTH
Ouonorm W MEOUIMHBI  (KJIOHHUPOBAaHUE, HWCKYCCTBEHHOE  OIJIOJOTBOPECHHE,
HaNpaBJIEHHOE N3MEHEHHE T€HOMA U CO3/JaHie TPAHCTEHHBIX OPTaHNU3MOB);
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yMEHUE OCYILIECTBISITh OCO3HAHHBIM BbIOOp Oyaymield mnpodeccuoHanbHON
JeSATEeIbHOCTH B 00JIacTH OHOJIOTMM, MEIWLUHBI, OUOTEXHOJOTHUH, BETEPUHAPUH,
CEJIbCKOTO XO35MCTBA, MHINEBOW MPOMBIIIJICHHOCTH, YIJIyOIsTh IO3HABATEIIbHbBIN
MHTEpEC, HAMpaBJICHHBI Ha OCO3HAHHBIA BHIOOP COOTBETCTBYIOIIECH MNpOdeccuu u
NpOJOJDKEHHEe  OMOJIOTMYECKOTO  00pa3oBaHUSl B OpraHU3alUsSIX  CPEIHEro
PO EeCcCCUOHANILHOTO U BBICIIETO 00pa30BaHUs.

[IpenMeTHble pe3yabTaThl OCBOCHUS yueOHOoro npeameta «buonorus» B 11 kiaacce
JOJKHBI OTPAXKaTh:

c(hOpMHUPOBAHHOCTH 3HAHUI O MECTE U POJIK OMOJIOTMH B CUCTEME €CTECTBEHHBIX
HayK, B (QOpPMHUPOBAaHUU COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTUHBI MHpA,
B MO3HAHUM 3aKOHOB MPHUPOJABI U PEIICHUU SKOJOTUYECKHUX MPOOJIEM UYeJOBEYeCTBa, a
TaK)Ke B PEIICHUH BOIIPOCOB PAIIMOHAIILHOTO TPUPOAOIIONH30BaHUS, U B GOPMHUPOBAHUHN
[IEHHOCTHOTO OTHOIICHMSI K TPUPOJE, OOIIECTBY, YEIOBEKY, O BKJIAJ€ POCCHHCKUX U
3apyOEKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE OMOJIOTHH;

yMEHUE BJIAJIETh CHUCTEMOM OHMOJIOTMYECKHX 3HAHUW, KOTOpas BKIIIOYAET
OTIpEeJICIICHHS] U TIOHUMaHUE CYIIHOCTA OCHOBOIIOJIATAIOIINX OMOJIOTMYECKUX TEPMHUHOB
U TOHATUH (BUI, HKOCUCTEMa, OMocdepa), OMOJIOTHUECKHE TEOpUHU (PBOJIOIMOHHAS
teopust Y. [lapBuHa, cuHTeTnueckas teopusi 3Botonun), yaenus (A.H. CeseprioBa —
0 MyTSX W HampaBieHusx 3Bomonuu, B.M. Bepnaackoro — o Ouocdepe), 3aKOHbI
(renetnueckoro pasHoBecusi [x. Xapau u B. BaitnOepra, 3apojpIlieBOro CXo0/CTBa
K.M. bopa), npaBuna (Muaumyma HO. JIubuxa, 3K0OJIOTHYECKON MUPAMUIBI SHEPTUN),
runotessbl (runore3a «mupa PHK» V. 'unbepra);

YMEHHUE BJIAJETh OCHOBHBIMH METOJAMU HAYYHOTO IO3HAHHUSA, HCIOJIb3yEMbIMU
B OHMOJIOTMUECKHX HCCJICAOBAHMUIX IKUBBIX OOBEKTOB M DJKOCHCTEM (OIMHUCAHUE,
U3MepeHue, HaOMIoJeHUe, JKCIEPUMEHT), CIOCO0aMU BBISBJICHUS M OLICHKHU
AHTPONOTEHHBIX U3BMEHEHUN B PUPOJIE;

YMEHHE BBIJIEIATh CYIIECTBEHHBIC MPU3HAKHU: BUI0B, OMOTE€OI€HO30B, IKOCUCTEM U
ouocdepsl, CTaOMIN3UPYIOIIETO, ABUKYIIETO U Pa3phIBAIOIIETO €CTECTBEHHOI0 0TOO0pA,
aJIONAaTPUYECKOT0 U CUMITATPUUYECKOTO BUIA000pA30BaHUs, BIMSHUS ABWKYIIUX CHJI
ABOJIIONMM Ha TEeHOMOHJ MOMYJAIMH, MPUCITOCOOJICHHOCTH OPraHu3MOB K Cpelie
oOuTaHus, YepeAOBaHUs HAMpPaBJICHUU HSBOJIIOIMH, KPYrOBOPOTa BEIIECTB M TOTOKA
HSHEPIUM B IKOCUCTEMAX;

YMEHHE YCTaHABIMBATh B3aMMOCBS3U MEXKTy MPOIECCaMH DBOJIOIUH, ABUKYITUMU
CUJIaMU aHTPOIOTeHE3a, KOMIIOHEHTAMH Pa3JIMYHBIX SKOCUCTEM U MPUCTIOCOOTIECHUSIMU
K HUM OpraHUu3MOB;

YMEHHUE BBISIBIISITh OTJIMYUTEIbHBIC IPU3HAKU KUBBIX CUCTEM, MPUCTIOCOOTICHHOCTh
BUJIOB K cpejfie oOuTaHMs, a0UOTUYECKUX W OMOTHYECKUX KOMIIOHEHTOB JKOCHCTEM,
B3aMMOCBS3€1 OPraHu3MOB B COOOIIECTBaX, AHTPOIMOTEHHBIX U3MEHEHHM B DKOCHCTEMAaX
CBOEH MECTHOCTH,;

YMEHHUE  MCIOJIb30BaTh  COOTBETCTBYIOIIME  apryMEHThI,  OHUOJOTUYECKYIO
TEPMUHOJIOTHI0O M CHUMBOJUKY Jii JOKa3aTeIbCTBA POACTBA OPTraHU3MOB Pa3HBIX
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CHUCTEeMAaTUYECKUX TPYMI, B3aUMOCBS3H OPTaHW3MOB W CpeAbl OOWTAHMS, C€IUHCTBA
YeJI0OBEYECKHX pac, HEOOXOAUMOCTH COXPaHSHHSI MHOTOOOPA3Ms BUIOB M YKOCHCTEM Kak
YCIIOBUS COCYIIECTBOBAHUS IPUPOIBI U YETIOBEUECTBA;

YMEHHE peliaTh OMOJIOTHUSCKUE 3a/1a49H, BBISBIISITh IPUIUHHO-CIICICTBEHHBIC CBSI3U
MEXKTy UCCIICTyEMbIMU OMOJIOTHYECKUMH TPOIIECCAMU | SIBJICHHUSIMH, JI€7aTh BBIBOJBI U
IIPOTHO3BI HA OCHOBAHHH TTOJTyYEHHBIX Pe3yJIbTaTOB;

YMEHHE BBITIOIHSTH JJA00paTOPHBIC U MPAKTUIECKHE PaOOTHI, COOMIOAATh MTpaBHUIIa
npu paboTte ¢ y4eOHBIM U JIa0OPaTOPHBIM 000PYI0BAHUEM;

YMEHHUE BBIJBUTATh TUIIOTE3bI, IPOBEPATh WX DKCIEPUMEHTAIBHBIMUA CPEACTBAMH,
dbopMyUpYys TIeNTb UCCIICIOBAHNS, aHAIM3UPOBATH TIOJYyUYCHHBIE PE3yIbTaThl U JCNIATh
BBIBO/IBI;

YMEHHE YYacTBOBaTh B Yy4eOHO-UCCIEAOBATEILCKOM paboTe 1o Ouojgoruw,
HKOJIOTUU U MEIUIIMHE, TPOBOIUMON Ha 0a3e MIKOJIbHBIX HAYYHBIX 00IECTB, U Iy OJIUYHO
MPEICTABIIATH MOJTYUYEHHBIE PE3YyJIbTaThl HA YYCHUUYECKUX KOH(PEPECHITUX;

YMEHHUE OIICHUBATH TUIIOTE3bl M TECOPHUU O TPOUCXOKICHUU YXU3HH, YEJIOBEKAa U
YeJIOBEUECKUX pac, O NPHUYMHAX, IMOCJIEACTBUSIX U CHoco0ax MpeaoTBpaIIeHUs
r100albHBIX U3MEHEHUM B Ouocdepe;

YMEHHE OCYIIECTBISATh OCO3HAHHBIM BBIOOp Oyayiied npodeccuoHanbHOM
NEATETLHOCTH B O00JAcTH OWOJIOTHH, DKOJOTHH, TPHPOAOIOIH30BAHUS, MEIUIIUHEI,
OMOTEXHOJIOTUM, TICUXOJOTHUH, BETEPUHAPUHU, CEIBCKOTO XO3SHCTBA, MHINEBOU
MPOMBINIUICHHOCTH,  yTAyONsATh  TO3HABATENbHBIA  HWHTEPEC,  HAMPaBICHHBINA
Ha OCO3HAHHBIN BBIOOP COOTBETCTBYIOIIEH Mpodeccrur U MPOAOTHKEHUE OMOIOTHIECKOTO
oOpa30BaHUs B OPTaHU3AIUSAX CPETHEr0 MPOGECCHOHAIBHOTO U BBICIIETO 00pa30BaHUS.
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10 KJIACC
No HaumenoBanne tem | KonnuectBo OcHOBHBIE BUJIbI ACSTEIIBHOCTU
[IporpamMmmHOE cofepKaHue
/1 y4eOHOT0 npeamera 4acoB 00ydJaronuxcs
1 | Tema «bu0JIOTHAI KAK HAYKA)
1.1 | buonorus kak 1 CoBpeMeHHas 6HOJoTUs — PackpriBaTh coep:kaHle TEPMUHOB U

KOMITJIEKCHAs HayKa
M KaK 4acTh
COBPEMEHHOTO
o011IeCTBa

KOMILIEKCHas Hayka. KpaTkas ucropus
pasBuTHs Ouosiorun. buonorudeckue
HayKHU U U3y4aeMble UMU TIPOOJIEMBI.
dyHIaMEHTAIIbHBIE, TPUKIIAIHBIC U
MTOMCKOBBIE HAYYHBIE UCCIIEA0OBAHUS

B OHOJIOTHH.

3Hadenue 6uosoruu B HOPMUPOBAHUHU
COBPEMEHHOW €CTECTBEHHO-HAYYHOU
kapTuHbl Mupa. [Ipodeccun,
CBsI3aHHBIC C OMOJIOTHEH. 3HAUCHUE
OMOJIOTHY B IPAKTHUECKOMN
JIEATEeIIbHOCTH YEJIOBEKA: METUIIMHE,
CEJIIBbCKOM XO3SIMCTBE,
MIPOMBIIIEHHOCTH, OXPaHE IPUPOBI.
JlemoHCTpauuu

[Hoptpetsi: Apuctorens, Teodpacr,
K. JIunnen, JK.b. Jlamapk, Y. lapBun,
VY. T'apsen, I'. Menuens,

B.U. Bepuanckuii, N.11. [TaBios,

TOHSITU: HAYYHOE€ MUPOBO33PEHHE,
Hay4yHas KapTHHA MUPA, HAYYHBII
METO/1, TUII0TEe3a, TEOPUSsl, METO IbI
HCCIIEA0OBAHUS.

XapakTepu3oBaTh OMOJOTHIO KaK
KOMIUIEKCHYIO HayKy, €€ MECTO U POJib
Cpeau IpyTruX €CTECTBEHHBIX HAYK.
OueHnBaTh BKJIaJ] OTEUECTBEHHBIX
Y4EHBIX B Pa3BUTHE OMOJIOTHH.
OrneHuBaTh Posib OUOIOTMUECKUX
OTKPBITUM U UCCIENOBAHUMN B Pa3BUTUU
HayKH U IPAKTUYECKOMN ACSITEIbHOCTH
JIIOJICH.

[Tepeuncnars mpodeccrn, CBI3aHHBIE

C COBPEMEHHOM OHMOJIOTHEH.
[IpuBOIUTH IPUMEPHI MPAKTHYECKOTO
WCITOJIb30BAHUS JIOCTHKEHUHN OMOJIOTHN
B MEJMIIMHE, CETbCKOM XO3SHCTBE,
IIPOMBIIIEHHOCTH U OXPaHEe IPUPOIbI
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N.M. Meunukos, H.1. BaBuios,

H.B. TumodeeB-PecoBckuid,

k. Yorcon, ®@. Kpuk, /I.K. benses.
Tabnuitel U cxembl: «CBsI3b OMOJIOTUH
C IpyruMu HaykamMm», «Cucrema
OHMOJIOTMYECKHUX HAYK»

Htoro yacos no teme 1
2 | Tema «’KuBble cuCTEMbI M UX U3yYEHUE»
2.1 | )KuBble CHCTEMBI U HX 1 JKuBbI€ CUCTEMBI KaK IPEAMET PackpsIBaTh cojiep:KkaHUE TEPMUHOB

CBOMCTBA

n3ydeHus 6nonoruu. CBOMCTBA KUBBIX
CHUCTEM: €AUHCTBO XUMHYECKOI'0
COCTaBa, JUCKPETHOCTH U LEIIOCTHOCTb,
CJIOKHOCTB U YIIOPSIAOYECHHOCTh
CTPYKTYPBbI, OTKPBITOCTb,
camMOOpraHu3anus,
CaMOBOCITPOU3BECHUE,
pa3aIpa)kuMOCTh, U3MEHUYUBOCTb,

POCT U pa3BUTHE.

JlemoHCTpanuu

Tabmmibl 1 cxeMbl: «OCHOBHBIC
MIPU3HAKU )KU3HW», « brosiornueckue
cucteMbl», «CBOMCTBA JKUBOM
MaTEepUn»

Y TIOHSITHI: )KUBAsI CHCTEMA, DJIEMEHT,
MOJICHCTEMA, CTPYKTYPa; OTKPBITOCT,
BBICOKAsl yIIOPSIIOYEHHOCTb,
YIPABIISIEMOCTD, HEPAPXUYHOCTb.
XapakTepu3oBaTh CTPYKTYpPY U
CBOMCTBA KUBBIX CUCTEM, OTJINYUS
XUMHUYECKOTO COCTaBa 00BbEKTOB KUBOM
Y HEXUBOU MPUPO/IbI, OOIINI MPUHLIUIT
KJIETOYHOM OpraHU3ali{ KUBbIX
CUCTEM.

CpaBHUBaTh 0OMEHHbIE MPOIIECCHI

B HE)KUBOW W KUBOU NPUPOJIE;
PACKpBIBATh CMBICIT PEAKLIAN
MeTaboIM3Ma.

OOBACHATD MEXaHU3MBI
CaMOPETYJIALIUU KUBBIX CUCTEM
Pa3IMYHOrO UEPAPXUUECKOTO YPOBHSI;
pPacKpbIBaTh CyTh IPUHLIUIIOB
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MOJIOKUTEIIBHON U OTPULIATEIIbHOM
00paTHOM CBSI3H.

AHanu3UpoBaTh CBOMCTBA
CaMOBOCITPOU3BEICHUS, pOCTA U
Pa3BUTHSI OPTaHU3MOB

2.2

YpoBHeBas
OpraHu3anus KUBbIX
CUCTEM

YpOBHU OpraHu3al1U )KUBBIX CUCTEM:
MOJIEKYJISIPHBIN, KIIETOYHBIM,
TKAHEBBIN, OPraHU3MEHHBIN,
MOIMYJISIUUOHHO-BUJIOBOU,
HKOCUCTEMHBIH (OMOT€OIIEHOTUYECKUA),
ouocdepnsiit. [Iporeccsi,
MPOUCXOIAIINE B )KUBBIX CHCTEMAX.
OcHOBHBbIE MTPU3HAKH KUBOTO. JKH3HBb
Kak (popma CcylecTBOBaHUSI MaTE€pUH.
Hayku, nu3y4daromye *«uBble CUCTEMBbI
Ha Pa3HBIX YPOBHSIX OpraHU3aIUU.
N3yuenue xuBbIX cucteM. MeTo b1
ouosiorndyeckoi Hayku. Habmonenue,
U3MEPEHUE, IKCIIEPUMEHT,
CHUCTEeMaTH3allusl, MeTaaHaJIU3.
IToHsiTHE O 3aBUCUMOM ¥ HE3ABUCUMOU
nepemeHHou. [Inanuposanue
skcniepuMeHnTa. [locrtanoBka u
npoBepka runorte3. Hynesas runoresa.
[TonsaTue BEIOOPKH U €€
JIOCTOBEpHOCTH. Paz0opoc

B OMOJIOTHYECKUX TaHHbIX. O1ieHKa

PackpeiBaTh coziepKaHne TEPMUHOB U
MOHATHUM: OOMEH BEIIECTB U
IIPEBPALICHUE YHEPTUH,
CaMOBOCHPOU3BEJICHHUE,
CaMOperyJsilys, pa3BUTHE, )KU3Hb,
Hay4HbIN (haKT, HAYUHBIA METO/I,
npo0OJiemMa, TUIIOTE3a, TEOPUs, PABUIIO,
3aKOH.

ITepeuncnsaTh NpU3HAKH KUBOTO.
XapakTepu30BaTb OCHOBHBIE YPOBHHU
OpraHU3alMU KUBBIX CUCTEM U METOBI
OMOJIOTMYECKUX MUCCIIEIOBAHUM.
OnuceIBaTh 0COOCHHOCTH,
XapaKTEPHBIE I KAXKI0T0 YPOBHS
OpraHu3alyu )KUBOTO.

HasbiBaTh HayKH, N3y4aroline >KUBbIE
CHUCTEMBI Ha Pa3HbIX YPOBHIX
OpraHHU3aLNH.

CpaBHHBaTh MEXIY COOOM )KUBBIC
CHUCTEMBI Pa3HbIX YPOBHEMN
OpraHU3alWU U IPOUCXOISAIINE B HUX
MTPOLIECCHI.
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JIOCTOBEPHOCTH MOJYYEHHBIX
pe3ynbTaroB. [ [pudnHbI HCKaXKEHUS
pe3yJibTaToB skcnepumeHnTa. [lonstue
CTaTUCTUYECKOTO TECTA.
JdeMoHcTpauuu

Tabyuibl U CXeMbl: «YPOBHH
OpraHU3alliU )KUBOU IPUPOIBDY,
«CTpoeHue )KUBOTHOM KJIETKH,
«Txanu KUBOTHBIX», «CHCTEMBI
OpPraHoOB Y€JIOBEYECKOI0 OPraHu3May,
«buoreonenos», «buochepar,
«MeToabl U3y4eHUs JKUBOM TPUPOIBI».
OGopynoBanme: 1ad0paTopHOE
obopymoBaHuE IS IPOBEACHUS
HaOJII0/ICHUM, U3MEPEHUH,
AKCIIEPUMEHTOB.

IIpakTnyeckas padora
«/cnonb30BaHUE pa3InYHBIX METOJOB
MIPU U3YUYEHUH JKUBBIX CUCTEM.

Iloka3bIBaTh POJIb TUIIOTE3 U TEOPUU
B (D)OPMUPOBAHUH €CTECTBEHHO-
HAay4YHOM KapTHUHBI MUPA

HToro yacosB 1o Teme
3 Tema «buojorns KJIeTKm»
3.1 | UcTopust OTKpHITHS 1 Knerka — cTpykTypHO- PackpriBaTh conepkaHue TEpMUHOB U

M3yYECHUS KIIECTKHU.
Knerounas teopus

(byHKIIMOHAbHAS €MHUIIA )KUBOTO.
HcTopust OTKPBITUS KIIETKH.

Pa6otel P. 'yka, A. JleBenryxa.
Knerounas teopus (T. IlIBanH,

M. IlIneiinen, P. Bupxos). OcHOBHbIE

TOHSATHUM: KJIETKA, OPraHeIUIbI,
AYKapUOThI, TPOKAPUOTHI, BUPYCHI,
IIUTOJIOTHUS (KJICTOYHAsT OMOJIOTHS),
KJIETOYHAs TEOPUS.
XapakTepu3oBaTh OCHOBHBIE 3TaITbI
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MTOJIO’KEHHS] COBPEMEHHOM KJIIETOYHOMN
TEOPHH.

JleMoOHCTpaLul

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

ObOopynoBaHme: CBETOBOM MUKPOCKOIT;
MHUKPOIPENapaThl PACTUTEIbHBIX,
YKUBOTHBIX U OaKTEPUAIbHBIX KIETOK

Pa3BUTHS LIUTOJIOTUH KaK HAYKU U €€
oopMIICHUE B KJIETOUYHYIO
OHMOJIOTHIO.

[Toka3siBaTh BKJIAJl Y4EHBIX-OMOJIOTOB
B U3yYECHHUE KIIETOYHOTO CTPOCHUS
OpraHU3MOB.

[lepeunciiATb OCHOBHBIE MOJIOKEHHUS
KJIETOYHOU TEOPUH, OOBACHSTH €€ POJib
B (hOpPMHUPOBAHUH €CTECTBEHHO-
Hay4YHOU KapTHUHBI MUpA.

[IpuBOINTH NOKA3ATENBCTBA

pOJICTBA OPraHU3MOB

C UCITOJIb30BAHUEM TOJI0KECHUN
KJIETOYHOM TEOPUHU

3.2

MeTto bl
MOJIEKYJISIPHOM U
KJI€TOYHOM OMOJIOTHH

MeToabl MOJIEKYIJISIPHOW U KJIETOYHOM
OMOJIOTHUN: MUKPOCKOIIHS,
xpomarorpadus, s35eKkTpodope3, METO T
MEUEHBIX aTOMOB, MU depeHnanIbHOoe
neHTpuyrupoBaHue,
KYJbTUBUPOBAHUE KIIETOK.

U3zyuenue ¢huxcuposanHvix Kiemox.
DIIEeKTPOHHAs! MUKPOCKOTIUSI.
Kongorkanvnasa muxpockonus.
Bumanvnoe (npudsrxcuznennoe) uzyuenue
KIeMmoK.

JdeMoHcTpanuu

PackpbiBaTh copepkaHue TEPMUHOB U
MOHSTUI: MUKPOCKOIIMPOBAHUE,
IIPUTOTOBJIEHUE CPE30B,
nupdepeHnnanbHoe OKpalluBaHue,
xpomarorpadus, d1eKTpodopes, MeToa
MEUEHBIX aTOMOB, IEHTPUDYTUPOBAHUE,
METOJ KYJIbTYpPbl KJIETOK U TKaHEH,
MeToJ pekoMOnHaHTHRIX JJHK.
XapakTepu3oBaTh OCHOBHbBIE METO/IbI
W3YUYEHUS KUBOU IPUPOJIBI.

['oTOBUTH BpeMEHHBIE
MUKpOIIpenaparsl, paccMaTpUBaTh UX
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Tabmuiet u cxembl: «CBEeTOBOU
MHKPOCKOI», « DNEKTPOHHBII
MHUKPOCKOI», «VcTopus pa3BuTus
METOJI0B MUKPOCKOTIUI.
O6opynoBaHme: CBETOBOI MUKPOCKOTI;
MUKPOTIpENnapaTbl PpaCTUTEIbHBIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KJIETOK.
IIpakTuyeckas padora

«/3yueHne METOI0B KIIETOUHOU
ounonoruu (xpomartorpadusi,
anexTpodopes, nuddepeHnnaiIbHOe
uentpudyruponanue, [T1[P)»

B CBETOBOM MUKPOCKOII H JICJIaTh
OIIMCaHuE.

OOBSCHITH U COOJIOIATh ITPaBUIIA
TEXHUKHA MUKPOCKOITUPOBAHUS

Ntoro yacoB no teme 2
4 Tema «XuMHuYeCKast OPraHU3aAMUsA KJICTKI)
4.1 | XuMudeckuii cocTaB 2 XUMHUUYECKHM cocTaB KIeTKU. Makpo-, | PackpwiBath cojepkaHrne TEpPMUHOB U

KJIeTku. Boma n
MUHEPAIbHBIE
BCIIICCTBA

MHUKPO- U YIBTPAMUKPOIJIEMEHTBHI.
Boga u e€ poJib kak pacTBOpPUTENS,
peareHnra, yuacTtue

B CTPYKTYPHUPOBAHUU KJIETKU,
TeIIoperyasiuuu. MuHepaibHbIe
BEIIIECTBA KJIETKH, NX OMOJIOTHYSCKAs
posb. POsib KATHOHOB U AaHHOHOB

B KJICTKE.

JlemoHCTpauuu

Huarpammel: «Pacnpenenenue
XUMUYECKUX AJIEMEHTOB B HEKUBOI
npupone», «Pacnpenenenue

MOHSITUNA: AJIEMEHTHI-OMOTEHBI, AUTIOJb,
BOJIOPOJIHASI CBSI3b, TUAPO(QUIBLHOCTD,
ruApopoOHOCTh, TYypProp, MUHEPaIbHbIE
BeIEeCTBA, Oy(PepHbIE CUCTEMBI,
AHUOHBI, KATUOHBI.

[TepeuncasaTb 0COOCHHOCTH
XUMHUYECKOTO COCTABA KIETKHU.
Paznnuars Makpo-, MUKpPO- U
YJIBTPAMHUKPO3JIEMEHTBI, BXOAAIINE

B COCTaB HUBOT'O U UX POJIb

B OpraHu3Me.

XapakTepu3oBaTh CTPOCHHUE U CBOMCTBA
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XMUMUYECKHX JIEMEHTOB B )KUBOM
TPUPOJIEY.

Ta6nuiet u cxemsl: «llepuoanueckas
TaOIUIa XUMUYECKHIX 3JIEMEHTOBY,
«CtpoeHue MOJIEKYJIbI BOBD,
«BemecTBa B cocTaBe OpraHu3MOB»

BOJIbI; O0BSCHATH IPUYHUHBI €€ 0COOBIX
CBOMCTB U ()yHKIIUH B KJICTKE.
[Toka3bIBaTh POJIb KATHOHOB U aHHOHOB
B 00€CIIeUYEeHUH MPOIIECCOB
KU3HEICATCITLHOCTH (OCMOPETYIISITHS,
Co37aHre MEMOPAHHOTO TTOTCHITHAIIA,
perynsmnus padboThl OEJIKOB), pabOThI
Oy(epHbIX cHucTeM.

Y cTaHaBIMBaTh B3aMMOCBSI3b CTPOCHUS
1 (DYHKITMM HEOPTaHWYECKHUX BEIIECCTB
KJICTKA

4.2

Opranuueckue
BEIIECTBA KJIETKH —
oenku

Opranuyeckue BEIIECTBA KIETKH.
buonornueckue nosmmepsl. benku.
AMUHOKHCIIOTHBIA COCTaB OEIIKOB.
CTpyKTYyphl OCIIKOBOI MOJICKYJIHI.
[lepBruuHas cTpykTypa Oesnka,
MeNTHUIHAs CBsA3b. BTopuuHasi,

TPETUYHAs, YETBEPTUYHAS CTPYKTYPBHI.

Henatypanus. CBoiicTBa OEIKOB.
Knaccuduxarus 6enxos.
buonoruueckue GpyHKIINMN OEITKOB.
Ilpuonwi.

JlemoHCTpauuu

IToptper: JI. [lonuHr.

Tabauue! u cxeMbl: «CTpoeHue
MOJIEKYJIbI Oenkay, « CTpyKTypbl
OEJIKOBOW MOJIEKYJIbD).

PackpbiBaTh copepkaHue TEPMUHOB U
HOHSITUI: MOHOMEpBI, TOJIMMEPHI, OEJIO0K
(IpoTeuH), MeNnTHUl, aAMUHOKHUCIIOTA,
NENTUIHAS CBA3b, MOJUIIENTU,
JeHaTypalus, peHaTypaunus,
I00YJIsipHBIE U PUOPUILISIPHBIE OCJIKH,
IIPUOHBI.

XapaxkTepuszoBaTh OCJIKHU, UX
CTPYKTYPHYIO OpraHU3aIHIo U PYHKINU
(cTpykTypHas, sHepreTuyeckas,
CUTHAJIbHASL, PETYJISATOPHAs,
JBUTATENbHAs, 3alIUTHAS,
(dbepMeHTaTUBHASA).

Ha3biBaTh XUMHUYECKHE OCHOBBI
(dbopMUpOBaHUS CTPYKTYP OEITKOBOI
MOJIEKYJIBL.
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O6opynoBanme: XuMHUYECKas IOCY/1a U
o0opyI0BaHueE.

JlabopaTopHasi pabora
«O0Hapy:xeHne 0eJIKOB C TOMOIIBIO
KaueCTBEHHBIX PEaKIIUii»

[TpuBoaUTE IPUMEPHI GUOPUILTIPHBIX,
rIIOOYJISIPHBIX OETTKOB.

BBIMOTHATE Ka4eCTBEHHBIEC PEaKIIHU
Ha OOHapyKeHHEe OCNIKOB B KIIETKE;
OOBSICHSTP IOTyYCHHBIC PE3YIIbTAThI

4.3 | Opranuueckne VYrneBonbl. MoHOCaxapu/bl, PackpbiBath cojiepkaHre TEPMUHOB U
BEII[ECTBA KIIETKHU — JUCaXapUJIbl, OJUTOCaAXapH/Ibl U MOHSATHUH: YTIEBOABI, MOHOCAXAPH/IHI,
YTIIEBO/IbI nonucaxapuabl. OOIKH MIaH CTPOCHHSI | AMCAXAPUIBI, OJIMTOCAXAPUIBI,

U (HUBUKO-XMUMHUYECKHE CBOMCTBA MOJIMCaxapuibl, TII0K03a, pubo3a,
yraeBooB. buonornvyeckue QyHkuu | 1e30Kcupr003a, TaKT03a, MAJIbTO3a,
yTJIEBOJIOB. caxapo3a, Kpaxma, INIMKOTEH,
JleMoOHCTpaL Ul LIEJUI0JI03A.
Tabauie! u cxeMmbl: «CTpoeHHe KnaccuduimpoBats yriieBoibl
MOJIEKYJI yTIIEBOJIOBY M0 CTPOCHUIO U MEPEUUCTIATH UX
byHKIUY.
[IpuBOAUTH IPUMEPHI PA3TUYHBIX
YTJIEBOJIOB (MOHOCAXapHU/IOB,
AMCaxapuIoB, OJMTOCAXAPUIOB,
MOJINCaXapHUI0B)

4.4 | Opranuueckue Jlunmuaet. ['mapodunsHO-THAPODOOHBIE | PackphiBaTh comepkaHne TEPMUHOB U
BEIIECTBA KJICTKU — cBoiicTBa. Kimaccudukanus Tumnuaos. MOHATHUH: JIUIHUIBI, TPUTITAIICPUIBI,
JIUTTUJIBI Tpurnuuepunasl, pocoaunubl, BOCKH, | hoCHOTUIHIBI, BOCKH, CTEPOUILI,

cTepoubl. bruomornueckune GpyHKIMN
munugoB. OO1Iue cBoicTBa
OMOJIOTHYECKUX MEMOPAH — TEKY4ECTh,
CIIOCOOHOCTH K CaMO3aMbIKaHHUIO,
MOJTyTIPOHUIAEMOCTb.

JIATIONPOTEUHBI, TIIMKOIUTIHIBI.
KnaccuduiupoBars TUnuabl
10 CTPOCHUIO; XapaKTEPU30BAThH UX

byHKIIN
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JleMoOHCTpaL Ul
Tabmuie! u cxeMmel: «CTpoeHHE
MOJIEKYJT JTUITUI0B)

4.5

HyxnennoBbie
KHCIIOTBL. CTpoeHue u
¢dbyukiuu JTHK, PHK,
ATO

Hyxnennossie kucnorsl. JJHK u PHK.
CtpoeHne HyKJIEHHOBBIX KUCIOT.
Hyxneoruael. [puauun
KOMILUIEMEHTapHOCTH. [IpaBuiio
Yapradda. Crpykrypa JJHK — nBoiinas
cnupasib. MeCTOHaX0XKIeHHE U
ounonornyeckue pynkuun JHK. Bus
PHK. ®ynkuun PHK B kierke.
Crpoenne monekynsl ATO.
Makposprudeckre cBs3u B MOJIEKYJIE
AT®. buonorunueckue pynkuun ATO.
BoccTraHOBIEHHBIE TEPEHOCUHUKHU, UX
byHKIMH B KIETKe. /[pyeue
Hykneozuompugocgamor (HTD).
CexBenupoBanue JIHK. Memoow:
2EHOMUKU, MPAHCKPUNTMOMUKU,
NPOMEOMUKU.

JlemoHCTpauuu

IToptpersl: [Ix. Yorcon, ®@. Kpuk,

M. Yunkunc, P. ®pankinun, @. Conrep,
C. Ilpy3unep.

Tabauuk! u cxemsl: «HykinenHoBbIe
KHCJIOTBDY, « CTPOEHHE MOJIEKYJIbI
ATOD».

PackpwiBath conepkaHue TEPMUHOB U
MOHATUM: 1€30KCUPUOOHYKIICHHOBAs
kucnora (JIHK), pubonyknennoBas
kucinora (PHK), nykneotun, Hykiieo3usm,
a30TUCTbIE OCHOBAHMSI, aJICHUH, TYaHUH,
LIUTO3UH, TAMUH, ypaIui,
KOMILIEMEHTapHbIE OCHOBAHUS,
anerosuHTpudocdar (ATD),
MaKpO3prudecKas CBs3b,
CEKBEHHUPOBAHHE, TCHOMHUKA,
TPAHCKPUNITOMUKA, IPOTEOMUKA.
XapakTepu3oBaTh, OMKUCHIBATH U
CXeMaTH4eCKH M300pakaTh CTPOCHUE
nykineotuaa JIHK u nBoitHo# criupanu
JAHK, cexBenuposanue /JHK.
OnuceiBath nponecc permkanuu JJHK
B KJICTKE U HAa3bIBATh €TO
OMOJIOTMYECKOE 3HAUCHUE.
XapakrepusoBath ¢pynkuuu JJTHK.
Paznmuuate ctpykrypy u pynkuuu PHK.
OnuchIBaTh MPOLIECC TPAHCKPHUIILINU.
CpaBHUBATH HYKJIEUHOBBIE KUCIIOTHI
(AHK u PHK).

XapakTepu3oBaTb 0COOCHHOCTH
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O6opynoBanme: XuMHUYECKas IOCY/1a U
o0opyI0BaHueE.

JlaboparopHasi padora
«HccnenoBanue HyKJIEMHOBBIX KUCIIOT,
BBIJICJICHHBIX U3 KJIIETOK Pa3IMYHbIX
OpPraHU3MOB»

ctpoenust u pyHkuuu ATO.

DopMyIUPOBATH U OOBSICHATH TPUHIIUI

KOMITJIEMEHTAPHOCTH U TIPaBUJIO
Yapradda

4.6 | MeTobI CTPYKTYPHOIA 1 CrpyKktypHast 6uoorusi: PackpeiBaTh copepkaHue TEPMUHOB U
onosIornuu onoxumMuveckue u ouodusnueckue MOHSATUI: MOJICIIUPOBAHMUE,
WCCJICIOBAHMSI COCTaBa U KOMITBIOTCPHBIN JH3aiiH.
MIPOCTPAHCTBEHHOU CTPYKTYPBI [TepeuncisiTh MepCIeKTUBHBIC
onomonexy. Mooenuposarue HaIPAaBJICHUS HAYYHBIX UCCIICTOBAHHIA
CmMpyKmypbol u YyHKYuil OUOMONeKy1 U | B CTPYKTYPHOMH OMOJIOTHH, PACKPHIBATh
ux xomnaexcos. Komnvromepnuoiii WX 3HAUCHUE JIJIST MEIUIIUHBI 1
OU3AUH U OP2AHUYECKUL CUHINE3 CEJIbCKOTIO X03SIMCTBa
OUOMONEKY U UX HENPUPOOHBIX
aManozos
Hroro yacoB no teme 10
5 | Tema «CtpoeHue U GyHKIUHN KJIETKID)
5.1 | Tumsl KIETOK. 1 TUIBI KJIETOK: SyKaprHOTHIECKas U PackpeiBaTh CofiepyKaHUE TEPMUHOB U

IIpokapuotnueckas
KJIETKA

npokapuotnyeckas. CTpyKTypHO-
GbyHKIIMOHATBHBIE 00pa30BaHUS
KJICTKH.

CrtpoeHue mpoKapuoTUYECKOM KIETKH.
Kierounas ctenka OakTepuit u apxei.
Oco0eHHOCTH CTPOEHUS
rerepoTpodHOi 1 aBTOTPO(HOIA

MOHSTHI: TPOKAPUOTHYECKAs KIICTKA,
KJISTOYHAs! CTCHKA, MypPEeHH,
dboTOCUHTETUYECKE MEMOpaHBI,
bnarenuH.

XapakTepru3oBath (HOpMy U pa3zMephl
MPOKAPUOTUYCCKUX KICTOK; (OYHKIHH
TeHETHUYECKOTO arrapara npoKapHoT.
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MPOKAPUOTUYECKUX KIETOK. MecTo u
POJIb TTPOKAPHOT B OMOIIEHO3aX.
JleMoOHCTpaLul

Tabmuiet 1 cxembl: «CTpoeHne
AYKaApUOTUUYECKOMN KIETKN», « CTpoeHue
MPOKAPUOTUYECKOUN KIIETKH

OnuceIBaTh IpoILIeCC
CIIOpO0Opa30BaHMs, OTMEYATh €T0
3HA4YCHUE JIJIs1 BBDKUBAHUS OaKTePUiA
NP YXYIIIEHUN yCIIOBUN
CYIIIECTBOBAHMUSI.

OnuceIBaTh pa3MHOKEHHUE MMPOKAPUOT.
OrneHrBaTh MECTO U POJIH IIPOKAPHOT
B OHMOIICHO3aX

5.2

CrpoeHnue
AYKapUOTHYECKOU
KJICTKH.
[ToBepXHOCTHBIN
anmnapar KJIETKU

Crpoenue 1 (QyHKIIMOHUPOBAHUE
DYKapUOTUYECKON KIIETKH.
[1na3maTuyeckas MeMOpaHa
(mna3zmanemma). CTpykTypa
1a3MaTHYeCcKoi MeMOpaHBI.
TpaHcropT BemECTB uepes
IJIa3MaTHISCKYI0 MeMOpaHy:
naccuBHbIU (quddy3us, oOneryéHHas
nudy3ust), akTUBHBIHN (TIEPBUYHBIN U
BTOPUYHBIN aKTUBHBIA TPAHCIIOPT).
[TonynpoHuitaeMocTh MEMOPaHHI.
PaboTa Hatpuii-kaqneBoro Hacoca.
OHIOLKTO3: MUHOLNUTO3, (HaroLuTO3.
Oxk3omuTo3. Kierounas creHka.
CrpykTypa 1 GQyHKUIMHU KIETOYHOM
CTEHKU pacTeHUH, TpuOOB.
JlemoHCTpauuu

Tabmuib! u cxembl: «CTpoeHue
AYKApUOTUYECKOM KIeTKn», « CTpoeHue

PackpbiBaTh copepkaHue TEPMUHOB U
MOHATHUH: TUIa3MaTUYecKkast MeMOpaHa
(m1a3manemma), >kMJIKOCTHO-MO3anyHast
MOJIeIb, MEMOpaHHBIE OCJIKU
(nepudepuueckrie, UHTETPAIbHBIE),
IMKOKATUKC, Tuddy3us, ocMoc,
AKTUBHBIN TPAHCIIOPT, SHIOLUTO3,
(bharouTo3, MMHOLUTO3, SK301IUTO3,
KJIETOYHAs CTEHKA, TJIa3MOJIECMBI,
CUMILIACT.

XapakTepu3oBaTb 0COOCHHOCTH
CTpOeHHs ¥ (HYHKIIUHU SYKApUOTHUECKON
KJIETKH; TPAHCIIOPT BEILIECTB

yepes MIa3MaTHIecKyt0 MeMOpany:
[TACCUBHBIN U aKTUBHBIN TPAHCIOPT;
paboTy OeNKOB-KaHaJIOB; paboTy
HaTPUII-KaJIMEBOT0 HACOCA; CTPYKTYpPY U
(GyHKIMH KIETOYHOU CTEHKH pacTeHU
U TpuboB
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KUBOTHOU KIETKW», «CTpoeHHe
PACTUTEIBLHOU KJIETKW.
O6opynoBanme: CBETOBOI MUKPOCKOTI;
MHUKPOIIPENapaThl PACTUTEIbHBIX,
KUBOTHBIX KJIETOK.

IIpakTuyeckas padora

«3yueHune CBOMCTB KIIETOYHON
MEMOpaHbI»

5.3

[MuTorutazma u eé
OPTaHOUIbI

[Mutonna3ma. I{uto3ois. [lutockemer.
JBr>xenue nuromniazMbl. OpraHouabl
kJeTku. OTHOMEMOpPaHHbIE OPTaHOUIbI
KJIETKHU: SHJIOIIa3MaTH4YECKas CETh
(BIIC), anmmapat I'oab1KH, TH30COMBI,
WX CTpoeHHE U QyHKIMHU. B3auMocBs3b
OJTHOMEMOPAHHBIX OPTaHOMIOB KIIETKHU.
CrpoeHue rpanyJIsIpHOTO PETHKYITyMa.
Mexanusm nanpaenenus denxos 6 IIIC.
Cunre3 pacTBopuMbIX 0enkoB. CuHTe3
KJIETOYHBIX MeMOpaH. [ maakuii
(arpaHyJIsIpHBIN ) SHAOMIA3MATUUECKU I
petukynyM. CexpeTopHasi (yHKIIHS
anmapara ["onbxu. Moouguxayus
benkos 6 annapame I o1vb0dicu.
Copmuposka benkos 6 annapame
Tonvooicu. TpaHCTOpPT BEIECTB

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

PackppiBaTh cosiepkaHie TEPMUHOB U
MOHSTUH: ITUTOIIa3Ma, IIUTO30JIb,
IUTOCKEJIET, KOMIIApPTMEHTHI,
OpraHOM/IbI, PHIOTIIIA3MATUYECKAsI CETh
(BIIC), anmapat ['oab1KuU, TU30COMBI,
BaKyOJIb, puOOCOMBI, aBTOJIN3,
BE3UKYJISIPHBIA TPAHCIIOPT,
MEPOKCUCOMBI, KIIETOYHBIN COK, Typrop,
MUTOXOHJPUH, KPUCTBHI, TIIACTUIBI,
XPOMOTIIACTHI, JIEHKOIIACTHI,
XJIOPOILJIACTHI, CTPOMA, TPAHBI,
TUJIAKOU]I, JTaMeJuIa.

XapakTepru30BaTh MUTOIIA3MY
AYKApUOTUYECKOU KIIETKH;
KJIaCCU(UILIMPOBATH OPTAHOUTbI

B 3aBHCHMOCTH OT OCOOCHHOCTEH UX
cTpoeHus (0THOMEMOpaHHBIE,
JIByMeMOpaHHbIC, HEMEMOpPaHHBIC);
OMUCHIBATH (DYHKIIMH KaXKIOTO
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[ToryaBTOHOMHBIE OPTaHOUIbI KJIETKHU:
MUTOXOHIPHH, IJTACTUIBIL.
IIpoucxoorcoenue mumoxonoputi u
naacmuo. Cumbuozenes

(K.C. Mepeoickosckuil, JI. Mapeynuc).
Crtpoenue u QyHKIIMA MUTOXOHIPUNA U
wiactua. [lepBuyHbie, BTOpUYHbBIC U
CJIOXHBIE TIACTUbI
(hOTOCUHTE3UPYIOIIUX DYKAPHOT.
XJI0pOIIaCThl, XPOMOILIACTHI,
JIEUKOIUIACTHI BBICIINX PACTCHUM.
JlemoHCcTpanuu

Ioptpetsl: K. C. MepekKkoBCKUH,

JI. Maprynuc.

Tabnuitel u cxeMbl: «CTpoeHHE
IYKaApPUOTUYECKOM KIETKN», « CTpoeHne
YKUBOTHOU KIETKW», «CTpoeHue
PACTUTENBHOU KIETKN», « CTpOEHUE
MUTOXOHJIPUI.

Ob6opynoBaHme: CBETOBOM MUKPOCKOIT;
MUKpOIpenapaTbl paCTUTENbHBIX,
KUBOTHBIX KJIETOK.

IIpakTueckas padora

«M3ydeHne NBIKCHUS ITUTOTIa3MbI

B PACTUTENIbHBIX KIJIETKAX).
JlaGopaTtopnas pabora
«HccnenoBanue miaazMoimsa

OpraHou/ia B KJIETKE.

OOBICHATH COOBITHS, CBSI3aHHBIC

C BHYTPUKJICTOUHBIM MUIIEBAPEHUEM,
€ro 3Ha4eHUe ISl OpraHu3Ma.
OTMeuaTh 3HAYEHHUE IUTOCKENIETA;
XapaKTepU30BaTh €ro JIEMEHTHI
(MuKpoTpyOOUYKH, MUKPO(DUITAMEHTHI,
MIPOMEKYTOUHBIE (DUIIAMEHTHI ), KX POJIb
B )KU3HEAEATEIbHOCTU KIIETOK U TKaHEH
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" ACIIIa3MOJIN3a B paCTUTCIIbHBIX
KIJIICTKax>»

5.4 | HememOpaHHbIC HememOpaHHbIe OpraHoOuIbl KIETKH PackpbiBaTh cofiep:kaHrue TEPMUHOB U
OpPTaHOU/IBI KIICTKH CrpocHre U PyHKITMM HEeMEMOpPaHHBIX | TIOHATHI: puOOCOMa, TIOJIMNCOMA,

OpraHouJI0B KJIeTKH. PHOOCOMBI. MUKPOTPYOOUKH, TYOYyJIMH, KIETOYHBIN
Ilpomescymounvie punamenmot. HEeHTp (LIeHTpocoMa), LIEHTPHOJIH,
MukpodunaMeHTsl. AKmuHo8vle neHTpocdepa, KryTuku, pECHUUKH,
Muxpoghunramermuol. MblllieqHbIC 0a3ajbHOE TEJbIIE.
KJIETKU. AKmuHogvle KOMNOHeHmbl XapaxkTepu3oBaTh HEMEMOpPAHHbBIC
HeMbIUUEYHbIX KIEeMOK. OpraHOU/IbI KJIIETKH, UX CTPOCHUE U
MukpoTtpy6ouku. KieTouHbIi EeHTp. (Gynxuun
CTpocHHE U IBIKCHUE KT'YTUKOB H
pecHudeK. MUkpoTpyoouKH
uuToriasMel. LlenTpuons. benku,
accoyuuposanHvle ¢
MUKpoguiamenmamu u
muxpompyodoukamu. Momophwie benxu.
JleMoOHCTpaL U1
Tabnuiel u cxembl: «CTpoeHUE
KUBOTHOM KJIETKN», «CTpoeHue
PACTUTEIBHOU KIIETKI

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

sapa

KapuoIUIa3Ma, IPbIIIKH, UX CTPOCHUE
U GyHKUMU. S nepHblil OeTKOBbIN
Matpukc. ITpoctpancTBeHHOE
PacroJI0KEHUE XPOMOCOM

B UHTEP(Pa3HOM spe.

MOHATUM: SAPO, sepHas 000JI0UKa,
sIEPHBIE MTOPbI, HYKJICOTIa3ma
(xapuoruia3ma), reHOM, XpOMaTHH,
YXpOMATHH, FeTEPOXPOMATHH,
STPBIIIKO, XPOMOCOMBI, LIEGHTPOMEpa,
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Jyxpomamun u 2emepoxpoMamuH.
benku XxpomaTrHa — TUCTOHBI.
Junamuxa sdepnoii 060104KU

6 mumose. Aoepuviit mpancnopm.
Kierounble BKIIOYESHHS.
JleMoOHCTpaLun

Tabauue! U cxembl: «Aapoy»

KHUHETOXOP, KJIIETOYHbIC BKIIIOUCHUSI.
XapakTepu3oBaTh KJIIETOYHOE SIPO KaKk
LIEHTp yIpaBICHUS
KU3ZHENIEATEbHOCTBIO KIIETKHU;
T€HETUYECKUH almapar KJIeTOK
AYKapHOT, CTPOCHUE U PYHKITUU
XpOMOCOM.

OnuceIBaTh CTPYKTYPHI SiApa U UX
B3aMMOCBSI3b C OPraHOUIAMU
[ATOTIa3MBI

5.6. | CpaBHuTENBHAS
XapaKTepUCTUKa
KJIETOK 9yKapuoT

CpaBHuUTENbHAS XapaKTEPUCTUKA
KJIETOK 3YKapHuoT (PaCTUTEIbHOM,
YKUBOTHOM, TpOHOM ).
JleMoOHCTpaL U1

Tabnuiel 1 cxembl: «CTpoeHUE
AYKAPUOTUUYECKOUN KIETKI,
«CtpoeHue )KMBOTHOM KJIIETKH,
«CTpoeHune pacCTUTENBHOM KIETKW.
Ob0opynoBaHme: CBETOBOM MUKPOCKOIT;
MHUKPOTPENapaTbl PACTUTEIbHBIX,
KUBOTHBIX KJIETOK.

JlaGopaTropnas padora
«3yueHue cTpoeHust KIIETOK
Pa3JIMYHBIX OPraHU3MOBY

XapakTepu3oBaTh TUIIBI KIIETOK
AYKApUOT: PACTUTEIbHAS, )KUBOTHAS,
rpuOHasi.

CpaBHUBATh MEXK]Iy COOOW CTPOCHHE U
KUZHEACATEIbHOCTh YKapUOTUUECKHUX
KJIETOK U POJIb TPOKAPUOT

B OMOIIEHO3aX

HToro yacoB nmo teme
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6 Tema «O0MeH BellleCTB U NMpeBpallleHUe YHEPTUH B KJIETKe)
6.1 | O6meH BemecTB — 3 AcCCUMWITALIAA U TUCCUMUISALIAS — PackppiBath conepkaHie TEPMUHOB U
MeTad0IU3M JIBE CTOPOHBI MeTa0om3Ma. THrbl MMOHSATUI: OOMEH BEIIECTB

oOMeHa BEeIECTB: aBTOTPO(DHBIN U
rerepoTpodHbIN. YyacTre kuciopoaa
B OOMEHHBIX IIpOLIECCaX.
DHepreTuuecKoe 00ecneyeHne KIEeTKU:
npeBpaiieHue AT® B 0OMEHHBIX
npoueccax. @epMeHTaTUBHBIN
XapakTep peakuuid KJIETOYHOIO
MeTtabonuzma. epMeHThI, UX
CTPOEHHUE, CBOMCTBA U MEXAHU3M
nercteus. Kopepmentsl. Otnnuus
(hepMEHTOB OT HEOPTaHUYSCKHUX
KaTaJIu3aTopoB. belKkn-akTUBaToOPhl U
OENKU-UHTUOUTOPBI. 3aBUCUMOCTD
CKOPOCTU (DePMEHTATUBHBIX PEAKIIHIA
OT Pa3NIUYHbIX (PAKTOPOB.
JlemoHCTpauuu

Tabumibl ¥ cxeMbl: «DOTOCHHTE3Y,
«IHEPreTUYCCKUI 0OMEHY,
«buocunres 6enkay», «CTpoeHue
dbepmeHTay, « XeMOCUHTERY.
Ob6opynoBaHme: CBETOBOM MUKPOCKOTT;
000OpyI0BaHUE JIJIsI IPUTOTOBJICHUS
MTOCTOSTHHBIX U BPEMEHHBIX
MUKpOIIpENapaToB.

(MeTaboIU3M), aCCUMUITSIITUS
(aHa0oM3M), WU TJIACTUYCCKUI
0OMEH, TUCCUMUIIALINS (KaTaOOoIHU3M),
WJIM DHEPreTUYEeCKU OOMEH,
aBTOTPO(bI, TeTEpOTPO(bI, aHAIPOOHI,
a’poObl, PEePMEHTDI, AKTUBHBIN IICHTP,
cyOcTpatHasi crieu(puIHOCTb,
Ko(hepMeHTHI, OEeTTKU-aKTHBATOPHI U
OENKU-UHTHOUTOPHI.

[lepeuncnsaTb 0COOEHHOCTH
TUTACTUYECKOTO W SHEPTETHUECKOTO
oOMeHa B KJIETKE; yCTaHABIMBATh
B3aMMOCBSI3b MEXK/Ty TUIACTUYECKUM U
AHEPreTUYECKUM OOMEHOM.
PaznuyaTh TUIIBI OOMEHA BEIIECTB:
aBTOTPO(HBIN U TeTepOTPOHBIA.
IToka3eIBaTh pOJIb KUCIOPOJIA

B OOMEHHBIX TIPOIIECCax.
Cxemartnyecku n300paxaTh CTPOCHUE
dbepmenra.

Otnuyatek hepMeHTHI

OT HEOPTAaHUYECKUX KaTaTu3aTOPOB U
OTPENENATh UX POJIb

B (YHKIIMOHUPOBAHUU JKUBBIX CHCTEM,
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JlabopaTopHasi pabora

«M3yueHne KaTaauTHYeCKOU
aKTUBHOCTH ()EPMEHTOB (Ha IpUMeEpe
aMUJIa3bl UK KaTanasbl)».
JlabopaTopHasi pabora

«3yuenne GpepMeHTaTUBHOTO
paclLerUieHHs IEPOKCUIa BOJOPOIa

B PACTUTENIbHBIX U )KUBOTHBIX KJIETKAX»

B IIPOMBIIIJIEHHOCTH, B MEIUIIMHE,
B IIOBCEIHEBHOM >KM3HHU YEIOBEKA.
CTaBUTB KCIIEPUMEHT 110 BBISIBJICHUIO
KaTaJIUTUYECKON aKTUBHOCTH
MePOKCH/1a3bl, aMUJIA3bl, OOBSICHSITH
MOJy4YEHHBIE PE3YJIbTAThI

6.2

ABTOTpOQHBIN THIT
oOMeHa BEIECTB.
dorocunTe’

[lepBUYHBINM CUHTE3 OPTAaHUYECKUX
BEILIECTB B KiIeTKE. PDOTOCUHTES.
AHoKcueeHHbIl U OKCUSEHHbILU
domocunmes y baxmepuii.
Ceemocobuparowue nuemeHmaol u
nucMeHmvl peakyuoHH0o20 YeHmpa.
Posb xmopormiactoB B mpornecce
dboTocunTeza. CBETOBasI U TEMHOBAs
dazel. @omoovixanue, Cs-, Cy-

u CAM-munwvt hpomocunmesa.
[IpoayKTUBHOCTH (POTOCUHTE3A.
Bnusnaue pa3znuanbix (akTopoB

Ha CKOPOCTh (DOTOCHHTE3a. 3HAUCHUE
dboTocuHTE3A.

JemoHCcTpanuu

IToprperst: JIx. [Ipuctin,

K. A. Tumupszes.

Tabmuiibl v cxembl: «DOTOCUHTES

PackppiBaTh cosiepkaHie TEPMUHOB U
NOHATUH: (HOTOCUHTE3, (Pa3bl
dboTocuHTEe3a (CBETOBAs, TEMHOBAs),
dbotonus, hochopunupoBanue, MUKI
KansBuna, HAJI®+ (nmepeHocumnk
BOJIOPO/IA).

XapakTepu3oBaTh IIACTHYECKUIT 0OMEH
Kak drtarr o01ero oOMeHa BEIIeCTB;
coObITUS (OTOCHHTE3A (PEaKIun
CBETOBOI M TEMHOBOH (ha3); poib
XJIOPOTIACTOB B MPOIIECCe
dhoTocuHTE3A.

BBISABIATH MPUYMHHO-CIICACTBEHHBIC
CBSI3U MEKTY TIOTJIOIICHUEM COTHEYHOU
DHEPTUU XJIOPO(PHIITIOM ¥ CHHTE30M
Mosekya ATO.

CpaBHHBaTh UCXO/IHBIC BEIIIECTBA,
KOHEYHBIE MTPOIYKThI U yCIOBUS
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MPOTEKAHUS PEAKIIUA CBETOBOM U
TeMHOBOH (ha3 poTocuHTe3A.
VYcraHaBIMBaTh B3aMMOCBA3b MEKY
(OTOCHHTE30M U ABIXaHHEM; CBETOBOI
Y TEMHOBOW peakuusiMu (POTOCHHTE3A.
OueHuBath 3HaUeHHE (POTOCUHTE3A
IUIA JKU3HU Ha 3eMiie

6.3 | ABTOTpO(dHBII THIT XeMmocunres. PazHoobpazue PackpeiBaTh coziepKaHne TEPMUHOB U
0OMEHa BEILIECTB. OpPraHU3MOB-XEMOCHHTETUKOB: MOHSATUI: XEMOCHUHTE3.
XeMOCHUHTE3 HUTpU(ULIHpYIOIIKE OaKTEepUH, OOBACHUTH CYLITHOCTh XEMOCHHTE3A,
&Kese300aKkTepun, cepodaKTepu, pacKpbIBaTh €To 3HaUeHUE B Orocdepe.
BOJOPO/IHbIE OaKTepuu. 3HAUCHHE [IpuBOIUTH IPUMEPHI
XEMOCHHTE3A. XEMOCHHTE3UPYIOIINX OaKTepuil
JleMoOHCTpaL U1 (auTpudUIMpyrOIINE OaKTEepUH,
[Hoptpetsi: C. H. Bunorpaackui, xKene3z00akTepun, cepodaKTepun,
I'. A. 3aBap3uH. BOJIOPOJIHBIE OAKTEPHH) U
Tabauib! 1 cxembl: «DOTOCHHTESY, XapaKTepu30BaTh UX
«XeMOCUHTE3» KU3HEIEATEIIBHOCTD.
JlaboparopHasi padora CocTaBisaTh ypaBHEHUS peaKkuii
«CpaBHeHHE Npo1eccoB (POTOCUHTE3a U | XEMOCHHTE3A.
XEMOCHHTE3a» CpaBHUBATH XEMOCHHTE3
¢ (hOTOCHHTE30M
6.4 | DHepreTnyeckuii AHa’poOHBIE OpraHu3Mbl. Buib PackpriBaTh conepkanue TEpPMUHOB U
oOMeH — opoxxenus. [IpoayKThl OPOKEHUS U UX | TIOHSATHMN: 3TAIbl SHEPIETUICCKOTO
JTUCCUMUJISILIAS UCITOJIb30BAHUE YEIIOBEKOM. oOMeHa — MOJIrOTOBUTEIbHBIN,

AHa3p0OHBIE MUKPOOPTaHNU3MbI KaK
00BEKTHI OMOTEXHOJIOTUU U

O€CKHUCIOPOAHBIN (aHAPOOHBIH),
KHUCTIOPOIHBIN (a3pOOHBII); TIMKOIH3,
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BO30yAUTENN OOJIE3HEM.

AspoOHBIE OpraHU3MBbI. DTarlbl
HEPreTHUECKOro oOMeHa.
IToaroroBurenbHbIM 3TaIl. [ TMKOIN3 —
OECKUCIIOPOIHOE pacilleryieHre
TJTFOKO3BI.

buoniornueckoe OKUCIEHUE, WU
KJIETOYHOE AbixaHue. Posb
MUTOXOHAPHI B TIpolieccax
OMOJIOTUYECKOTO OKUCIICHUSI.
[{uknrYecKue peakuuu.
OxkucnutensHoe pochopunupoBaHue.
DHepeuss MemopanHo2o epaouenma
npomonos. Cunmes AT®: paboma
npomonHou ATD-cunmasuoi.
[IpeumytiecTBa a3poOHOTO My TH
oOMEHa BEUIECTB Mepe] aHAIPOOHBIM.
D} hHeKTUBHOCTH YHEPTeTHUUSCKOTO
oOMeHa.

JemoHCcTpanuu

[Toptpetsl: B. A. DHrenbrapar,

IT. Mutuemnn.

Tabyuiibl ¥ cXeMbI: « JHEPTeTHUCCKUI
0oOMen».

Jlaboparopnasi padora

«CpaBHEHUE MMPOTIECCOB OPOKEHUS
JIBIXAHUSD)

OpokeHue, OMOJIOTHYECKOE OKUCTICHUE
(mprxanwme), uki Kpeoca,
OKHuCIUTENbHOE (PochopunrpoBanue,
MPOTOHHBIN TPaJIMeHT, TPOTOHHAS
AT®-cunTaza.

[TepeunciaTh 0COOCHHOCTH
DPHEPTETUYECKOTO OOMEHA B KIIETKE.
OrnuceIBaTh ATAIbl YHEPTETUYECKOTO
oOMeHa (MMOArOTOBUTEIbHBIMI,
OECKUCIIOPOIHBIN, KUCTOPOAHBIN) U
CpPaBHUBATH UX MEXIY COOOM.
XapakTepru30BaTh PEaKIUH TIMKOJIN3A,
OpOoKeHHUsI, KJICTOYHOTO JIbIXaHHUS.
YcTaHaBIMBaTh B3aUMOCBSI3b MEXKITY
TJIMKOJIN30M, KJICTOYHBIM JIbIXaHUEM U
cuHTe30M Mosiekyn ATO.

CocTaBnsiTh ypaBHEHHUS OCHOBHBIX
ATANOB YHEPreTUUECKOT0 OOMEHa

B KJIETKE.

PaccunThIBaTh SHEPTETUUECKYIO

3 PEKTUBHOCTD IITUKOJIN3A U
OMOJIOTUYECKOTO OKUCIICHUS.
Ha3piBaTh NCXO/THBIC BEIIECTBA,
KOHCYHBIC MTPOTYKTHI U yCIIOBUS
MPOTEKaHUS PEAKIIMA YHEPTETHICCKOTO
oOMeHa.

CpaBHHBaTh YHEPTETHUECKYIO
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3¢ (HEKTUBHOCTH OECKUCIOPOTHOTO U
KHCIIOPOJTHOTO 3TANOB KOHEUHBIC
POAYKTHI M YCIIOBUS MTPOTEKAHUS
peaxiuii 3HePreTHIecKoro 0oOMeHa
DHEPreTUIeCKOro ooMeHa

HWroro yacos 1o teme 9
7 Tema «Hacsiencrsennasi ”H(popManus U peajn3anus e€ B KIeTKe»
7.1 | Peakiuu MaTpu4HOTO 2 Peaknunu MaTpru4HOrO CHHTE3A. PackpeiBaTh conep:kaHue TEPMUHOB U

CHHTC3a

[TpuHIMIT KOMIIJIEMEHTAPHOCTH

B PEAKIMUSAX MATPUYHOTO CHHTE3A.
Peanuzanus HacaeCTBEHHOU
uH(popmanuu. ['eHeTnyeckuii Koj, ero
cBoiicTBa. Tpanckpunuus —
marpuuHbii cuHte3 PHK. [IpuHiumns:
TPAHCKPUMIMU: KOMIUIEMEHTAPHOCTb,
aHTUTNIAPAIJIEIBHOCTb,
acUMMETpUIHOCTh. Co3pesarue
mampuunvix PHK 6 syxapuomuueckou
knemxke. Hexooupyrowue PHK.
JemoHCcTpanuu

IToptper: H. K. Konpuos.

Tabauiel u cxeMsbl: «bruocuHTe3
Oenkay, «l eHeTUUeCKHUi Koo

MOHSITHIN: TeH, TCHETUYCCKUM KO/,
KOJIOH (TPHILIET), CTON-KOJIOHBI,
MaTpUIla, MATPUYHBINA CUHTE3,
tpanckpunuusa, PHK-nomumepasa,
MIPOMOTOP, CIJIAUCUHT, UHTPOH, DK30H.
XapakTepu30BaTh PEAKIIMA MATPUYHOTO
CHUHTE3a, CBOMCTBA FTEHETUYECKOr0 KOJA.
OnuceIBaTh 3TAIbl TPAHCKPUIIIUN U
TPaAHCIISALNY; YCTaHABIIMBATh
B3aMMOCBSI3b MATPUYHBIX PEAKIINI

B KJIETKE; CXeMaTHYECKU U300paKaTh
MaTpUYHbIE PEAKIIUN TPAHCKPHUIILIUY U
TPAHCIIALINU.

Penrate Onosiornyeckue 3agayu Ha
ONPEAETICHNUE MOCIEN0BATEIILHOCTH
Hykineotu0B JIHK n MPHK, npumenss
3HAHUS O PEAKIUAX MATPUIHOTO
CHUHTE3a, FEHETUYECKOM KOJIE,
MIPUHIUIIE KOMIUIEMEHTAPHOCTH
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7.2 | CunTes Oenka TpaHcisiuys U €€ JTanbl. Y4dacTue PackpsIBaTh copepxaHne TEPMUHOB U
tpancnopTHbix PHK B GuocunTese MOHSATUI: TPAHCIALNS, aHTUKOOH,
Oenka. YcaoBus OMOCUHTE3A O€EIIKa. TPHK, amunoanmn-tTPHK-cunTeTasa
KonupoBanne aMmuHOKHCIOT. Postb (xomaza), monupudbocoma (rmorcoma).
pubocom B OmocuHTe3e OerKa. XapakTepu30BaTh CBOMCTBA
JleMoHCTpaun F€HETUYECKOT0 KOJIa.
Tabnuitel u cxembl: «brocuHTe3 OnuceIBaTh ATAIbl TPAHCIISIIIUN U
oenkay, «['eHeTHuecKuii KoI» CXEMaTUYECKHU N300pakaTh MaTPUUHBIC
PEAKLIUM TPAHCIIALUH.
Pemate Ouonornyeckue 3aaauu
Ha onpeaeneHne anTukogoHoB TPHK,
MOCJIE0BaTEIbHOCTH AMUHOKHUCIIOT
B MOJIEKYJIe OeiIKa, TPUMEHSS 3HAHUS
0 peaKkUrsIX MAaTPUYHOTO CUHTE3A,
T€HETUYECKOM KOJI€, TPUHIIUIIC
KOMILIEMEHTAPHOCTH
7.3 | MexaHu3MbI CospemernHvle npedcmasiieHus PackpbiBaTh cojiep>kaHie€ TEPMUHOB U

IKCTPECCHH TCHOB

0 cmpoeruu eenos. OpraHu3anus
T€HOMa y MPOKAPUOT U 3YKAPHOT.
Peryndius akTHBHOCTH T'€HOB

y mpokapuort. ['unoresa onepona

(®. Kako0O, XK. Mano).

Monexynapuvie mexanuzmvl IKCHpeccuu
2eHo8 y aykapuom. Ponb xpomamuna

6 pecynayuu pabomsl 2enog. Perynsius
O0OMEHHBIX MPOIECCOB B KJIETKE.
Kinerounslit romeocras.

IOHSATHI: OIIEPATOP, OTIEPOH,
CTPYKTYpHBIC T€HBI, IIPOMOTOP,
penpeccop.

OnuceIBaTh CTPYKTYPY reHOMa
MIPOKAPHUOT; XapaKTepU30BaTh padoOTy
WHIYIIHOETEHOTO U PEIPECCUOEIIBHOTO
OIepoHa.

BBIACNATh CTPYKTYpPHYIO H
PETYJISATOPHBIC YaCTH T'e€HA DYKapHOT.
CpaBHHBATh MPOIIECCHI SKCTIPECCUU
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JleMoOHCTpaL Ul
Tabmnuue! u cxeMmbl: «brnocunaTes
Oeinkay, «I eHeTHYEeCKHUI KO

T'CHOB Y ITPOKAPHUOT U 3YKAPUOT.
XapakTepru30BaTh THIIOTE3Y ONEPOHA
(®. Kaxko0, XK. Mano).

OnuceIBaTh MEXaHU3M TOIEPKAHUS
KJIETOYHOT'O TOMEOCTa3a

7.4

OCHOBBI BUPYCOJIOTHH.
Nudopmanmronnas
ouosorus

Bupycel — HekieTouHble POPMBI )KU3HU
1 obyMratHeie napasuthl. CTpoeHHE
MPOCTBIX U CJIOKHBIX BUPYCOB,
peTpoBHUpYyCcOB, OakTepuodaros.
Kuznennwiii yuxn [{HK-cooepacawjux
supycos, PHK-cooepaicawux supycos,
baxmepuogacos. Oopamuas
MPAHCKpunyusi, pesepmasa,
unmezpasa.

BupycHbie 3a0051€BaHUs YEIOBEKA,
J)KUBOTHBIX, pacTtenuii. CITN/,
COVID-19, connanbubie U
MEIUIIMHCKHUE TPOOIEMBI.
buoungopmamuxa: unmezpayus u
ananusz oonvuux maccusos («bigdata»)
CMPYKMYPHBIX OUOIO02ULECKUX OAHHBIX.
Hanomexnonozuu 6 6uonocuu u
meouyune. Ilpoepammupyemvie
@ynxyuu benxos. Cnocobvt docmasxu
JleKapcms.

JleMoHCTpaLun

IToprper: . U. ViBanHOBCKHIA.

PackpbiBaTh cofiep:kaHrue TEPMUHOB U
MOHSATUN: BUPYC, BAPUOH, CEP/ILICBUHA,
Karcuj, oOpaTHas TPAHCKPUIIIHS,
pETpOBUPYCHI, ObakTeprodar, BUpyc
uMMyHoaeduimTa yenoseka (B1UY),
MPUPOHO-0YAroBbIe HHPEKIIUH.
XapakTepu3oBaTh BUPYCHI,
PETPOBUPYCHI M OaKTepHrodaru Kak
BHYTPHUKJIETOUHBIX MMApa3uTOB
MIPOKAPUOT U DYKapHOT.

W3naraTe runoTe3bl 3BOJIOLIMOHHOTO
MIPOUCXOKICHUS BUPYCOB.
OnucbIBaTh MEXAHU3M B3aUMOAECHCTBHS
BHUpYCa U KJIETKU, HHPEKIIMOHHBIN
BUPYCHBIH ITPOLIECC.
XapakTepu30BaTb MEXaHU3MbI
BEPTUKAIBHOU M TOPU30HTAIIBHON
nepeaadr BUPYCOB; 3a00JIEBAHMUS
JKUBOTHBIX U PACTECHUH, BbI3bIBAEMbIEC
BHUpYyCaMH.

HaswiBaTh BUpyCHBIE 3a00JI€BaHUS,
BCTpEYAIOUIUECS Y YEJIOBEKA: TPHIIII,
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Tabmuiet u cxeMsbl: «I'eHeTnyeckuit
Ko1», «Bupyce», «bakrepuodarm.
IIpakTnuyeckas padora
«Co31aHue MOJENH BUPYCa»

KJICLIEBOM HHIE(aTUT, TeaTUT,
COVID-19, CII1A.

CoOmroath mpaBuiia MOBEACHUS

B OKPYarOUIEH IPUPOTHOM Cpee, MEP
PO IITAKTUKN PacIpOCTPaHEHUS

BHUPYCHBIX 3a00JICBaHMM (B TOM YHCIIC
BUY-undeximn)

Hroro

qacCoOB I10 TEMC

9

Tema «’Kn3HeHHBIH UK KJIETKI»

8.1

JKu3HEHHBIN UK
KJIETKHA

1

Ki1eTouHbIl UKII, €T0 EPUOIbI U
perynsinusa. Uarepdaza u MUTo3.
Oco0eHHOCTH TTPOLIECCOB,
MIPOTEKAIOIIUX B HHTEp(a3e.
IToaroToBka KJIETKH K JIEJICHUIO.
IIpecunTeTnYECKUI
(MOCTMUTOTHUYECKHUH ), CHHTETUIECKU I
Y IOCTCUHTETUYECKUAMN
(MpeMUTOTUYECKUI) TIEPUOIBI
uHTEp(Pa3bI.

JlemoHCTpauuu

Ta0auiel ¥ cxeMbl: «KN3HEHHBIH UK
KJIEeTKN», « MUTO3»

PackpsiBaTh coepkaHue TEPMUHOB U
MOHSATUM: KJIETOUHBIN LUK, HHTEep(da3a.
IlepeuncnsaTh NEPUOABI JKUZHEHHOTO
LHUKJIAa KJIETKU U XapaKTEPU30BaTh
MPOTEKAIOIINE B HUX MTPOLECCHI

8.2

MarpuuHsIil CUHTES
JIHK. Xpomocomsl

Marpuunsiit cunre3 JJHK —
perumkanus. [ [pyHInnsI penmkanuu
JHK: xoMmiemMeHTapHOCTb,
MOJyKOHCEPBATUBHBIA CUHTES,
aHTUIIAPAIJIENBHOCTh. MeXxaHu3m

PackpwiBaTh copiepikaHue TEPMUHOB U
MOHATUN: perIKanus (peayiuKanus),
KOMILIEMEHTAPHOCT,
AHTUTIAPAILIETBHOCTb,
JAHK-nmonumepasa, tenomepa,
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permukanuu JIHK. Xpomocomsl.
Crpoenue xpomocoM. Tenomepsl U
TeroMmepasza. XpOMOCOMHBIN HAOOp
KJIETKU — KAPUOTHIIL. [JUTIIIOUTHBIN U
raruiouHbIN HAOOPbI XPOMOCOM.
['omosornunbsie XxpoMocomsl. [1osoBbIE
XPOMOCOMBI.

JlemoHCcTpanuu

Tabsuiibl u cxembl: «KM3HEHHBIN [IUKIT
KIIETKN», « CTPOCHUE XPOMOCOMY,
«Pemmukamus [JTHK».

ObOopynoBaHme: CBETOBOM MUKPOCKOIT;
MUKpomnpenapatsl: « MUTO3 B KJIETKaxX
KOpelIKa JIyKay.

Jlaboparopnasi padora

«M3yueHnre XxpoMOCOM Ha TOTOBBIX
MUKpOIIpenapaTax»

peITMKaIMOHHAsl BUJIKA, XpOMOCOMa,
XPOMOCOMHBIN HA0OP, HYKJIEOCOMBI,
CECTPUHCKHUE XPOMATHU/IbI, LIECHTPOMEPA,
KapUOTHUIL, TATUIOUAHBIN U JUTUIOWTHBIN
Ha0Op XpOMOCOM, TOMOJIOTUYHbBIE
XPOMOCOMBI, TIOJIOBBIE XPOMOCOMBI.
XapaxkTepuzoBaTh CTPOECHUE XPOMOCOM,
KapHOTUIIOB OPraHU3MOB.
[lepeuncnsaTh NPUHIUIIBI PETLTUKAIITN
JIHK n nmaBaTh um copepKaTelbHYO
XapaKTEPHUCTHKY.

OnucbIBaTh MEXaHU3M PEIUTUKALIUN
JTHK.

CxemaTudecku u300paxxaTh CTPOEHHUE
MeTadazHoil XPOMOCOMBI.

PaznnyaTte XpomMOCOMBI

Ha MUKpOIpenaparax u
MUKpodoTorpadusix

8.3

JleneHue KIeTKH —
MHTO3

Henenue kinetku — Muto3. Ctaguu
MHTO3a U MPOUCXOSIINE B HUX
npoueccsl. Tumnsl Muto3a. Kapuokunes
U [MUTOKUHE3. brosornueckoe
3HAQYCHHUE MUTO3A.

JlemoHCTpauuu

Tabauibs! ¥ cxeMbl: «KU3HEHHDBIH UK
KJIETKN», « CTPOEHHUE XPOMOCOM,
«Permmukanusa JJHK», «Mwuto3s».

PackpbiBath cosiepkaHre TEPMUHOB U
MOHATUM: MUTO3, Ipoda3za, MeTadasa,
anagasza, Tenodaza, KapUOKUHE3,
IIUTOKWHE3, BEPETCHO JICJICHUS,
MeTadaszHas mIacTuHKa, 00po3aa
TCTICHMSL.

[lepeuncnsaTh MOCIEA0BATEILHOCTh
CTaJINii MUTO3a M OMTUCHIBATH
MIPOUCXOSIINE HA HUX MTPOIECCHI.
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Ob0opynoBaHme: CBETOBOM MUKPOCKOIT;
MUKpornpenapatsl: « MUTO3 B KJIETKaxX
KOPEIIKa JIyKay.

JlaGopaTtopnas pabora

«Habmoienne MuTO3a B KJIETKaX
KOHUYMKA KOPEIIIKa JIyKa (Ha TOTOBBIX

CpaBHUBaTH 0COOCHHOCTH TPOTEKAHUS
MHUTO3a B PACTUTEIBHBIX U JKUBOTHBIX
KJICTKaX.

OOBACHITH OMOJIOTHYECKUI CMBICIT
MHTO3A.

Pa3nuuarte ctagnu MuTO3a

MUKpOTIpenaparax)» Ha MUKpOIIpernaparax u
MUKpoQoTorpapusx
8.4 | Perymsuus 1 Perynsmmst MUTOTHYECKOTO ITUKIIA PackppiBaTh cosiepkaHie TEPMUHOB U
YKU3HEHHOTO ITUKJIa kieTku. [I[porpaMmupyemas kieTouHasi | MOHSTHI: anonTo3, npoyudepanus,
KJIETOK rudesb — anornTo3. muddepeHnpoBKa.
Krerodnoe s/1po, XpOMOCOMBI, XapakTepu3oBaTh PEryJsiuio
(GyHKIIMOHATbHAS TCHOMHMKA. MHUTOTHYECKOTO ITUKJIA KICTKH.
Mexanusmol nporughepayuu, OOBICHATH OMOJIOTUYECKUN CMBICT
oughghepenyuposku, cmapenus u 2ubeny | 3apoOrpaMMUPOBAHHON KIICTOYHOU
knemox. «l{ugpposas knemrxa» — rudeNu — anornro3a.
ouourpopmamuueckue mooenu YcraHaBIMBaTh B3aUMOCBSI3b MEXKTY
DYHKYUOHUPOBAHUS KTEMKU. TOMEOCTa30M KJIETOK U UX THOEIBIO
JlemoHCcTpauuu
Ta0auiel ¥ cxeMbl: «KN3HEHHBIH TUKIT
KIeTKI», « CTPOCHHE XPOMOCOMY,
«Pemmukanus [IHK», «Muto3»
Hroro vyacoB no Teme 6
9 | Tema «CTPOEHHME U ®YHKIINUU OPTAHU3MOB»
9.1 | Opranusm Kak equHOE 1 buonoruueckoe pazHooOpazue PackprIiBaTh cojiep:kaHre TEPMUHOB U

1S (0¥

OpraHu3MoOB. O,Z[HOKJI@TO‘IHBIC,

KOJIOHHUAJIbHBIC, MHOI'OKJICTOYHBIC

MOHSATHUM: OPTaHU3M, OpTaH, OpraHeUIbI,
CUCTE€Ma OpPraHoB, anmnapar,
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OpPTraHU3MBI.
OcoOEeHHOCTH CTPOCHHUS U
KU3HEIEATEIbHOCTH OJTHOKJIETOYHBIX
opranu3MoB. bakrepuu, apxenu,
OJIHOKJIETOYHBIE TPUOBIL,
OJTHOKJIETOYHBIE BOJOPOCIIHU, APYTHUE
npotucThl. KosloHnanbHble OpraHu3MBbl.
B3anMocBs3b yacTeil MHOTOKJIETOYHOTO
opranusma. TKaHH, OpraHbl U CUCTEMBI
opraHoB. OpraHu3M Kak €JUHO€ LIEJIOE.
I'omeocras.

JleMoOHCTpaLun

Tabauib! v cxeMbl: «OTHOKIETOYHbIE
BOAOPOCIN», K MHOTOKJIETOUHbBIE
BOZOpOCIINY, «bakTepun»,
«IIpocreiimmey, «OpraHbl HIBETKOBBIX
pacteHunin», «CHCTEMBI OPraHOB
MO3BOHOYHBIX )KUBOTHBIX),
«BHyTpeHHEe CTpOEHNE HACEKOMBIX).
OobOopynoBaHme: CBETOBOM
MUKPOCKOIT; MUKpPOITpenapaThbl
OJIHOKJIETOYHBIX OPTaHU3MOB; )KUBBIE
AK3EMIUISIPbl KOMHATHBIX PACTEHU;
repOapuu pacTeHUIN pa3HbIX

OTJIEJIOB; BJIAYKHBIE MPETAPATHI
KUBOTHBIX

(byHKIIMOHATFHAS CUCTEMA, TOMEOCTa3.
[lepeuncnsaTe CTPyKTYpHO-
($yHKIMOHAEHBIE YaCTH
OJTHOKJIETOYHBIX, KOJIOHUAIbHBIX,
MHOTOKJICTOYHBIX ¥ MHOTOTKaHEBBIX
OpraHU3MOB.

XapakTepu3oBaTh 0COOEHHOCTH
CTPOCHHMSI U KUZHEACSITETbHOCTU
OJTHOKJIETOYHBIX OPTaHU3MOB,
KOJIOHUAJIbHBIX, MHOTOKJIETOYHBIX U
MHOTOTKaHEBBIX OPTaHU3MOB.
CpaBHuBaTh MeX1y co00M
OJIHOKJIETOYHBIE, KOJIOHUAJIbHBIE,
MHOTOKJIETOYHBIE U MHOTOTKAHEBBIC
OpTraHu3MBI
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9.2 | Txanu pactrenuit Tkanu pactenuit. Tunel pacTUTENbHBIX | PackpeiBaTh copepkaHue TEPMUHOB U
TKaHel: 0Opa3oBaTeNbHAsI, TOKPOBHAS, | MOHSATUMN: TKaHb, YMHUAEPMHUC, TPOOKa,
MPOBOJIAIIAS, OCHOBHAS, KOpKa, JIy0, IpeBeCcHuHa, IPCBECUHHBIC
MexaHnudeckas. OcoOeHHOCTH BOJIOKHA, JTyOsIHbIE BOJIOKHA, COCY/IbI,
CTpoeHus, PYHKIUHN U paACIOIOKEHUS KaAMEHHUCTHIE KIIETKHU.
TKaHEW B OpraHax pacTeHUM. XapakTepu30BaTh TUIIBI PACTUTEIbHBIX
JlemoHCcTpanuu TKaHEeW: oOpa3oBaTesibHasi, TOKPOBHAs,
TaOnuis! 1 cxemsbl: IpoBOAdIIasi, OCHOBHAsA, MCXaHUYCCKas,
«Txanu pacrennin», «Oprassl MEePEYUCIATh OCOOCHHOCTU UX CTPOCHHUS
LBETKOBBIX pacTeHU», « KopHEBBIE Y BBITIOJTHSIEMbIEC (PYHKIIUU
cucteMbl», «CTpoeHue creds»,
«CTpoeHne TMCTOBOW MIIACTUHKI.
Oo0opynoBaHme: )KUBBIE SK3EMIUISIPHI
KOMHATHBIX PaCTE€HUN; CBETOBOMN
MHKPOCKOII; MUKPOTIpENapaThl TKAHEH.
JlaGopaTopHnasi padora
«M3yueHne TkaHen pacTEHUI»

9.3 | TkaHu )KMBOTHBIX U TKaHU )KMBOTHBIX U YEJIOBEKA. THIIBI PackpsiBaTh copepkaHre TEPMUHOB U

YeJI0BEKa JKUBOTHBIX TKaHEM: dIIUTEINaIbHAas, TOHSITUM: SIIUTEIINM, CEKPET,

COCIMHUTEIIbHAS, MBIIIICYHAsI, HEPBHAS.
OcobenHoctu cTpoeHust, QyHKIUN U
pacmoIOKEHUsl TKAHEN B OpraHax
KUBOTHBIX U YEJIOBEKA.
JlemoHCTpauuu

Tabnuibl u cxembl: «Tkanu
KHUBOTHBIX», «CKEJIeT 4eII0BeKay,
«[IumeBapuTensHas cucTeMa,

MBIIIICYHBIE BOJIOKHA, HEUPOH,
HEUPOTJIHS.

XapakTepu30BaTh TKAHU )KUBOTHBIX U
YEJI0BEKa: SMUTEINAIIbHAS,
COEIMHUTENbHAS, MBILIEYHAs], HEPBHAS;
MEePEYUCIIATh OCOOCHHOCTU UX CTPOCHHUS
Y BBINIOJIHAEMbIE (DYHKIIUH
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«KpoBeHocHas cucremay,
«/lpixarenbHas cucremay, «HepBHas
cucremay, «Koxayn, «MpllieuHas
CUCTEMAY.

O6opynoBanme: CBETOBOI MUKPOCKOTI;
MHUKpOTNpenapaTsl TKaHEH.
JlabopaTopnasi padora

«/3yueHune TkaHe! KUBOTHBIX)

9.4

Opransbl. Cuctembl
OpraHoB

Opransl. BereratuBHbie u
T€HEepPATUBHbBIC OPTaHbl PACTEHUM.
Oprasbl ¥ CUCTEMBI OPTraHOB
JKUBOTHBIX U yesioBeka. DyHKINHU
OpPTaHOB U CUCTEM OPTaHOB.
JlemoHCTpauuu

Tabnuitel 1 cxembl: «OpraHbl
LBETKOBBIX pacTeHU», « KopHeBbIE
cucteMbl», «CTpoeHue creds»,
«CTpoeHue JIMCTOBOM TIJIACTUHKNY,
«CKeneT 4yenoBeKka,
«ITummeBapuTesbHas CUCTEMa,
«KpoBeHocHas cucremay,
«JlpIxaTenpHas CUCTEMAY,
«BriaenurensHas cucremay», « Heppuast
CUCTEeMay, « DHJIOKPUHHASI CUCTEMAY.
O6opynoBaHme: KUBbIE SK3EMILISPBI
KOMHATHBIX PACTEHUH; TepOapuu
pPacTEeHHI Pa3HBIX OTJEIOB; CKEJIETHI

PackpeiBaTh conep:kaHue TEPMUHOB U
HOHSITUNA: OpraH, KOPEHb, MOOET,
LBETOK, IIJIOJ, CEM, IIOJIOBBIC JKEJIE3HI,
II0JIOBBIE IIPOTOKH, KOITYJIATUBHBIC
OpraHbl, CHCTEMBI OpPraHOB.
XapakTepu3oBaTh BET€TATUBHBIC U
re€HEpPaTUBHBIE OPTaHbI PACTECHU,
COMAaTUYECKUE U PEryJIITOPHBIC OPTraHbl
’KUBOTHBIX; [IEPEUUCIIATh OCOOEHHOCTH
UX CTPOEHUS U BBINIOIHSIEMbIE (DYHKIIMH.
YcraHaBauMBaTh B3aUMOCBSI3U MEXKIY
CTPOEHUEM OPTraHOB U X (PYHKIUSAMHU.
Paznuuars BUIBI TKAHEH, OpraHbl U
CUCTEMBI OPraHOB, B TOM YUCJIE
YeJI0BEKa, Ha MUKpOIIpenaparax,
BJIQKHBIX Ipenaparax, repoapusix u
MuKpodoTorpadusx, Tadaunax,
MOJENIAX U MYJISDKAX

69




denepanpHas padouas nporpamma | buomorus. 10-11 kmaccel (yriyOnEéHHBIN ypOBEHB)

MO3BOHOYHBIX; KOJUICKITUH
0€CII03BOHOYHBIX KUBOTHBIX; BIaYKHBIC
npernapaTsl )KUBOTHBIX, CKEJIET
YeJI0BeKa.

JlabopaTopHasi pabora

«W3y4enne opraHoB IIBETKOBOTO
pacTeHus»

9.5

Ornopa Tena
OpPTraHU3MOB

Omnopa Tena oprann3moB. Kapkac
pacteHuid. CKeneTsl OJTHOKIETOYHBIX U
MHOTOKJIETOYHBIX KUBOTHBIX.
Hapy»xHblii 1 BHYTPEHHUH CKEJIET.
CrpoeHue U TUIbI COETMHEHUS KOCTEM.
JlemoHCTpauuu

Tabauuet u cxeMel: «CTpoeHue
cTebs», «CTpoeHue JTUCTOBOU
MIACTUHKNY, « CKEJIET YEIOBEKaY.
Oo6opynoBaHme: CKeJEThI
MMO3BOHOYHBIX; BJIAYKHBIE MPETapaThl
JKUBOTHBIX; CKEJIET YEJIOBEKA;
PAKOBUHBI MOJIJTFOCKOB; KOJUIEKIIUU
HACEKOMBIX, UTJIOKOXHUX

PackpeiBaTh conep:kaHue TEPMUHOB U
MOHSATUI: OIOPHBIE CUCTEMBI, 000JIOUKU
KJIETKH, (GUOPUILIIBI, KapKac, HApy KHBIN
CKeJeT (XUTUHOBBIHN MMOKPOB),
TUAPOCTATHYECKNN CKEIIET, BHYTPEHHUI
CKEJIeT, KOCTH (JUTMHHbIE, KOPOTKHE,
TJIOCKKUE), COEIMHEHUS KOCTEH,
HETOBU)KHBIE (IIBBI),
MOJTYTIOJIBU>KHBIE, TTOJBUKHbIC
(cycTaBbl), OTIEIIBI CKEIeTa
MMO3BOHOYHBIX )KMBOTHBIX: Ueperl,
0CEeBOI ckeneT (M03BOHOYHUK, TPYAHAS
KJIETKa, XOp/1a), 0sica KOHEYHOCTEH,
CBOOO/IHBIE KOHEYHOCTH.

OnuceIBaTh HAPYKHBIA U BHYTPEHHUI
CKEJIEThI ’KUBOTHBIX, CTPOCHHUE U TUIIBI
COEIMHEHUS KOCTEMN.

VYcraHaBaMBaTh B3aMMOCBSI3U MEXKTY
CTPOEHUEM OTIOPHBIX CUCTEM U UX
(GYHKIUSMU B OpraHu3Me.
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CpaBHUBATH CTPOCHUE OTIOPHBIX CUCTEM
pPaCTEeHUN U )KUBOTHBIX

9.6 | JIBmwxenue JIBr>keHue opranu3MoB. [[BrkeHue PackprIiBaTh cojiepkaHue TEPMUHOB U
OpPTraHU3MOB OJIHOKJICTOYHBIX OPTaHU3MOB: TIOHSITHI: IBIKCHUE, IBUTaTCILHBIC
aMEOOHUTHOE, )KTYTUKOBOE, PECHUYHOE. | OpraHesIbl, IBIKEHUE TTPOCTEUIIINX
JIBr>KeHrEe MHOTOKJIETOUYHBIX (amé6omaHoOe, KTyTUKOBOE,
pacTeHUI: TPOM3MbI U HACTHUH. PECHUYHOE), IBIKCHHUE PACTEHUN
JIBr>KeHrEe MHOTOKJIETOUYHBIX (Tporu3MBbl, HACTHH ), MBIIIICYHBIC
JKUBOTHBIX U YEJIOBEKA: MbIIICYHAs CHUCTEMBI (COKpATUTEIIbHBIC BOJIOKOHIIA,
cucteMa. Peduexc. CKeneTHbIE MBIIIIBI | KOKHO-MYCKYJIbHbINA MEIIOK, CKeJIeTHAs
1 ux pabora. MYCKyJIaTypa), CKeJIeTHas MBIIIIa
JleMOHCTpaun (MBIIIEYHOE BOJIOKHO, MUOGDUOpHUILIa),
TaOnuubl ¥ cxembl: «ONHOKIETOUHBIE | BBICIIKE JBUTATEIBHEIE LIEHTPEI, padoTa
BOoJiopocany, «lIpocrenmey, MBIIIII (IBUTATeIbHAs, COMaTHYECKas),
«CTtpoeHue MBIIIIIBD, « MbIIIeUHas MBIIIIEYHOE YTOMJICHHUE.
CHUCTEMay XapakTepu3oBaTh BUJIBI JBHKCHHS
OJJHOKJIETOYHBIX K MHOT'OKJIETOYHBIX
OpraHU3MOB.
OnuceIBaTh CKEJIETHBIC MBIl U UX
pabory.
Y cTaHaBIMBaTh B3aUMOCBSI3b MEKTY
CTPOCHHEM OTIOPHBIX CUCTEM H
TBYKECHUSIMHA OPTaHU3MOB
9.7 | Ilutanue opraHu3MoOB [Turanue opranu3mos. [lornomienue PackpbIBaTh cosiep>kaHie TEPMUHOB U

BOJbI, YIJICKHMCJIOIO ra3a u
MHHCPAJIBbHBIX BEIICCTB PACTCHUAMMU.
[IuTanue >KUBOTHBIX.

MOHSATUN: TUTAaHUE, TUILEBApECHUE,
MUIIEBAPUTENbHBIC BAKYOJIU, KUIIICYHAS
MOJIOCTh, MUILIEBAPUTEIbHAS TPYOKa,
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BHYTpHUNOIOCTHOE ¥ BHYTPUKIIETOYHOE
nuieBapenue. Iluranre no3BOHOYHBIX
KUBOTHBIX. OTIENBI
MALLEBAPUTENBHOTO TPAKTA.
[InmeBapuTENbHBIE HKEIE3BI.
[InmeBapuTenbHas CUCTEMA YEIOBEKA.
JlemoHCcTpanuu

TaOauIbl U CXeMBbIL:
«Ku1e4nomnosocTHLIe),
«IImmeBapurenbHas cucremay, «Cxema
MATAHUS PACTEHUI».

ObopynoBaHme: )KUBBIE SK3EMILISIPBI
KOMHATHBIX PaCTEHUIA; 000pyJ0BaHUE
JUISL IEMOHCTpPALMU IIOYBEHHOTO U
BO3JYILIHOI'O IUTaHUsI PACTEHUM,
pacllerieHust Kpaxmaiia u 0eJIKoB

o JeiicTBueM (hepMEeHTOB

MUTIEBAPUTEIBHBINA TPAKT,
MUITICBAPUTETHHBIC JKETIE3bI,
MUTIEBAPUTEIHHBIC COKH.
XapaKTepu30BaTh MMTAHUE KUBOTHBIX;
BHYTPHIIOJOCTHOE U BHYTPUKIICTOYHOC
MUIICBapeHUE.

PazianyaTh Ha M300pakeHUsIX (CXeMax,
Ta0IUIAx, MyJIsDKaX) OTIEIbI
MUIIEBAPUTEIHHOTO TPaKTa U
MUIIEBAPUTEIBHYIO CUCTEMY YeJIOBEKA.
VYcraHaBIMBaTh B3aMMOCBSI3U MEKITY
CTPOSHHEM OPTaHOB MHUIIICBAPCHUS

9.8

JIpIxaHue OpraHu3mMoB

JlpIxanue opranu3MoB. Jlprxanue
pacteHui. /[pIxaHre >KMBOTHBIX.
Huddysus razoB uepe3 moBepxXHOCTh
KieTku. KoKHOe JIbIXxaHue.
JIpixaTenbHas MoBepXHOCTh. KabepHoe
U 1EroyHoe AbixaHue. [[prxanue
MMO3BOHOYHBIX )KMBOTHBIX M YEJIOBEKA.
OBOJIIOLIMOHHOE YCIIO)KHEHUE CTPOCHUS
JErKUX MMO3BOHOYHBIX )KUBOTHBIX.
JlpIxarenbHasi CUCTEMA YEJIOBEKa.

PackpsiBaTh coziepkaHue TEPMUHOB U
MOHATHUH: IbIXaHue, MudQy3us, KOKHOE
IbIXaHWE, OPTaHbl JbIXaHUs,
IbIXaTEIIbHBIC IBUKECHUS, IbIXATEIbHbBIN
LEHTP, JETOYHbIE 00BEMBI, KU3ZHEHHAS
EMKOCTb JIETKUX.

XapakTepu30BaTh JbIXaHUE PACTCHUN;
JbIXaHUE )KUBOTHBIX U YEJIOBEKA.
OnuceIBaTh 3BOJIIOLMOHHOE
YCII0KHEHUE CTPOCHUS JIETKUX
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MexaHn3M BEeHTHISIIIUY JIETKUX Y TITUIL
Y MJICKOTIUTAIOMuUX. Perynsius
IbIXaHus. JIpIxaTeabHble 00bEMBI.
JdeMoHcTpauuu

Tabmmirel 1 cxeMbl: «/[pIxaTenpHas
CUCTEMAY.

O6opynoBanme: 000py0BaHUE
JUUISL IEMOHCTpPALIMM OMBITOB

110 U3MEPEHUIO )KU3HEHHOW EMKOCTH
JETKUX, MEXaHU3Ma JIbIXaTeJIbHBIX
JBIDKEHUN

MTO3BOHOYHBIX KUBOTHBIX.
Pa3nnuate Ha N300paKeHUAX (CXemax,
TabJINLAX, MYJISKAX) JbIXaTEbHYIO
CUCTEMY YEJIOBEKA.

OnuceIBaTh MEXaHU3M BEHTWIALIMH
JETKUX y NTUL U MIIEKOIUTAIOIINX.

VY cTaHaBnMBaTh B3aUMOCBSI3U MEXKTY
CTPOEHUEM OPTaHOB JbIXaHUS U UX
(GYHKIUSAMU B OPraHU3Me

9.9

TpancnopT BelecTs
Yy OpraHu3MOB

TpaHcnopT BEUIECTB Y OPraHU3MOB.
TpaHCIOPTHBIE CUCTEMBI PACTEHHM.
TpaHcHoOpT BEUIECTB Y )KUBOTHBIX.
KpoBeHoCHas cuctema u €€ Oprassl.
KpoBeHocHast cucteMa m03BOHOYHBIX
JKUBOTHBIX M yenoBeka. Cepaile,
KPOBEHOCHBIE COCybl U KpoBb. Kpyru
KpOBOOOpaIleHHsI. DBOIIOIMOHHbIE
YCIIOXHEHUSI CTPOCHUSI KPOBEHOCHOM
CUCTEMBbI [T03BOHOYHBIX )KUBOTHBIX.
PaGoTa cepara u e€ perymnsiusi.
JemoHCcTpanuu

Tabauuk! 1 cxeMbl: «Oprassl
LIBETKOBBIX pacTeHUN», «KopHeBbIE
cucteMbly, «CTpoeHue creds»,
«CTpoeHue JINCTOBOU IITACTUHKNY,

PackppIBaTh coniepkaHie TEPMUHOB U
MOHSITUI: TPAHCIIOPT BEILECTB,
TPAHCIIOPT y pacTEHUI, KPOBEHOCHAS
CUCTEMA KMBOTHBIX, KPOBb, IJIa3Ma,
(hopMEHHBIE JIEMEHTHI,
KpOBOOOpaIleHue, Kpyru
KpOBOOOpAIICHUS, CePACYHBIN UK,
mumdooOparnienue, umda,
TuM(paTUYECKUe COCYIbl,
TuM(daTUIECKHe y3JIbl, BHYTPEHHSS
cpella opraHu3ma.

XapakTepu3oBaTh TPAHCIIOPT BEIIECTB
y pacTeHuii 1 OECTI03BOHOYHBIX
KUBOTHBIX.

OnuceIBaTh KPOBEHOCHYIO CUCTEMY
YKUBOTHBIX M YEJIOBEKA.
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((KpOBCHOCHaSI CHUCTCMA»,
((KpOBeHOCHBIe CHCTCMBI IIO3BOHOYHBIX
ZKHNBOTHBIX»

Pa3nnuate Ha N300pakeHUAX (CXemax,
TabNMIax, MyJIsKax) KpOBEHOCHYIO U
TUMGpaTHUIECKYIO CUCTEMY YEJIOBEKa.
YcraHaBIMBaTh B3aMMOCBSI3U

MEXIy CTPOCHHEM OPIraHOB
KpOBOOOpanieHus U ux QyHKIHIMU

B OpraHu3Me

9.10

Brinenenue y
OpraHu3MOB

Brienenue y opranu3moB. Beiienenue
y pacTeHul. Brienenue y )KUuBOTHBIX.
CokpatutenbHble BaKyoau. Oprasbl
BbIJIeTIeHUs. DUbTpanus, CeKpenus u
oOpaTHOE BcachIBaHUE KaK MEXAHU3MBbI
paboThl OpraHoB BoifeneHUs. CBsI3b
TMIOJIOCTH T€JIa C KPOBEHOCHOM U
BBIJICTIUTEILHON CUCTEMAaMU.
Briienenre y m03BOHOYHBIX dKUBOTHBIX
u yenoseka. [louku. CtpoeHue u
(GyHKIHOHUpPOBaHUE HEPPOHA.
OO0pa3zoBaHue MOYH Y Y€IOBEKA.
JlemoHCTpauuu

Tabauibe! U cxeMbl: «BeraenurenbHas
CUCTEMA

PackpbiBath cosiepkaHre TEPMUHOB U
MOHSTUM: BBIICJIICHUE, TYTTallUsI,
JIUCTOIIA]l, COKPATUTEIbHBIE BaKyOJIH,
W3BUTHIE KaHAJIBI[bI, 3BE31UATHIC
KJIETKH, BBIJICJIUTEIbHBIE TPYOOUKH,
MaJIbITUTUEBBI COCYIbI, TOYKH,
MOYETOYHHUK, MOYEBOH IMTy3bIPb,
He(dpoH, MoYa.

XapakTepu30oBaTh MPOLECC BIICICHUS
Y PaCTCHUH U )KUBOTHBIX.

Paznuuate Ha U300pakeHUsX (CXeMax,
TabnuIax, MyJIsKax) BbIICIUTEIbLHYIO
CUCTEMY YEJIOBEKA.

OnuchiBaTh MEXaHU3M
GbyHKIMOHUPOBaHUS He(PpOHa; poIiece
00pa3oBaHUs MOYH.

YcranaBnuBaTh B3aUMOCBSI3U

MEK]ly CTPOCHHEM OPTraHOB
BBIJICJICHUSI U UX (DYHKIHSIMU

B OpraHu3Me
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9.11 | 3ammra y OpraHu3MoB 3amura y opraHu3MoB. 3aluTa PackpbIBaTh conepkaHue TEPMUHOB U
Y OJTHOKJIETOYHBIX OpraHu3MoB. CIIOpBI | TIOHSTHIA: KaIlCyJia, SHI0CIIOpa, I1CTa,
OaKTepuil ¥ LUCTHI IPOCTEUIIHX. KYTHKYJIa, CPEJCTBA NACCUBHOM
3aIyTa y MHOTOKJIETOYHBIX PACTEHUH. | 3aIMTHI, CPEACTBA XUMUYIECKOM
Kyrukyna. Cpencrsa nacCUBHOM U 3aILUTHI, KOKHBIE TIOKPOBBI,
XUMHUYECKOM 3a1UThl. DUTOHLIHABI. MMMYHUTET, UMMYHHAasl CUCTEMA,
3ammTa y MHOTOKJIETOYHBIX AHTUT€H, aHTUTEJO.
XKUBOTHBIX. [TOKpOBBI 1 UX XapakTepu30BaTh BUJIbI 3AILNATHI
IIPOU3BOJHBIC. 3AIMTA OPraHU3Ma Y OJIHOKJIETOYHBIX U MHOTOKJIETOYHBIX
ot Oose3Hell. IMmmyHHas cuctema OPTraHU3MOB.
yenoBeka. Kirerounslit u rymopanbHbiii | ONKCBIBATHE CTPOCHUE KOKHBIX
UMMYHUTET. BpOKIEHHBIN U ITOKPOBOB U MX MTPOU3BOJAHBIX.
NpUOOPETEHHBIN crienupruuecKuit Pa3znnuathk Ha M300pakeHUAX (cXxemax,
UMMYyHUTET. Teopus KIOHAIBHO- TabJInIaxX, MyJISKax) OpraHbl
cesiekTuBHOro uMmyHureta (I1. pnux, | *MMYHHON CHCTEMBI YEJTOBEKA.
@®.M. beprer, C. Tonerana). VYcraHaBnMBaTh B3aUMOCBSI3U MEXKILY
BocnanurenbHbie OTBETH OPraHU3MOB. | CTPOEHUEM OPraHOB 3allUThl U UX
Ponb BpoKIEHHOIO UMMYHHTETA (GyHKUMSIMU B OpraHUu3Me
B Pa3BUTHU CUCTEMHBIX 3a00JI€BaHUN.
JlemoHCTpauuu
Tabymiel 1 cxeMbl: «Koxkay,
«Ummynute», «CTpoeHue ctels,
«CtpoeHue TMCTOBOM MIIaCTUHKI

9.12 | PazapaxxumocTh Pa3npaxuMoCTh U perysnms PackpbiBaTh cofiep:kaHue TEPMUHOB U

U PETYJISIUS
y OpraHu3MOB

y Opraau3MoB. Pa3apaxxumocts
Y OAHOKJIETOYHBIX OPTaHU3MOB.
Takcucel. PazagpaxuMocTh U perysnus

MOHATUI: Pa3IpaXUMOCTb, PEryJIsLHUs,
TaKCHUCBhI, POCTOBBIE BEIIECTBA
(ayKCUHBI), HEpBHAsI CUCTEMA,
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y pacteHuii. PocToBble BemecTsa U UxX
3HAYCHHUE.

Hepsnas cucrema u pedaexropHas
peryisiuus y ;KkuBOTHbIX. HepBHas
CUCTEMA U €€ OTIEIIbl. DBOJIOLHOHHOE
YCIIOKHEHUE CTPOEHUSI HEPBHOMN
CUCTEMBI Y )KUBOTHBIX. OTIETIBI
T'OJIOBHOI'O MO3ra II03BOHOYHBIX
KUBOTHBIX. Pediekc u pediekropHas
nyra. be3yciioBHbIE U yCIOBHBIE
pedeKchl.

['ymopaiibHas peryisuus u
SHJOKPHHHAS CUCTEMA )KMBOTHBIX U
yesnoBeKa. JKenesbl SHIOKPUHHOU
CUCTEMBI U UX TOPMOHBI. [lericTBre
rOpMOHOB. B3auMOCBs3b HEpBHOU U
SHAOKPUHHOM cucTeM. [ umoranamo-
runodu3apHasi CucTema.
JlemoHCTpauuu

Iloptper: U. I1. I1aBnos.

Tabauue! u cxeMbl: «CTpoeHue
ruaps», « CTpoeHue IIIaHaApUm»,
«BHyTpeHHEee CTpOeHHE JOKIEBOTO
yepBs», «HepBHas cucrema puioy,
«HepBHas cucrema JIArymkKn»,
«HepsHas cucrema
pecMbIKaIUXCsa», «HepBHas

pedaexkTopHas perysnus, pediekc,
pednexTopHas ayra, nepeaHuil Mo3r,
MIPOMEKYTOUHBINA MO3T, CPEAHUIN MO3T,
MO3XKEUYOK, POIOJATOBATHIA MO3T,
BEreTaTUBHAs HEPBHAs CUCTEMA,
ryMOpaJIbHAsI pEryJIsilusl, TOPMOHBI,
SHAOKPHHHASI CUCTEMA, TUIIOTAJIAMO-
runo@uzapHasi CUCTEMa.
XapakTepu3oBaTh pa3IpaKuMOCThb

Y OJTHOKJIETOYHBIX OPTraHW3MOB H
PEQIIEKTOPHYIO PETYIISALINIO

Y JKUBOTHBIX.

Paznmuuate Ha n300pakeHUsIX (cxemax,
TabnuIax, MyJiskKax ) HEpBHYIO CUCTEMY
U €€ OTIENbl; OT/AEIIbI TOJIOBHOIO MO3Tra
MO3BOHOYHBIX )KUBOTHBIX.

OnuceIBaTh T'yMOPaIbHYIO PETYIISILIIO
Y KUBOTHBIX.

Pasznuuars Ha M1300pakeHusX (cxemax,
TabnuIax, MyJIsbKax ) S9HIOKPUHHYIO
CUCTEMY JKUBOTHBIX U YEJIOBEKA.
Ha3zwiBath sxese3b1 3HIOKPUHHON
CUCTEMBI YeJIOBEKA U BbIpabaThIBaeMble
MMH TOPMOHBI.

OnuceIBaTh 1€WCTBHE TOPMOHOB.

VY craHaBIMBaTh B3aUMOCBSI3U MEKIY
CTPOEHUEM OPraHOB HEPBHOU U

76




denepanpHas padouas nporpamma | buomorus. 10-11 kmaccel (yriyOnEéHHBIN ypOBEHB)

cucrema ntuiy, «HepBHas cucrema
MJIEKOTUTaromux», « HepBHas cucrema
YeJI0BEKa», « DHJIOKPUHHASL CUCTEMAY,
«Pedaexey.

Ob6opynoBaHme: MOJICIIM TOJIOBHOTO
MO3Tra Pa3JIMYHbIX )KUBOTHBIX

HSHAOKPUHHON CUCTEM U UX QYHKUIUSIMHU
B OpraHu3Me.

XapakTepu3oBaTh IBOIIOIMOHHOE
YCIIOKHEHUE CTPOCHUSI HEPBHOMN
CUCTEMBI Y )KUBOTHBIX

HToro gyacos 1o teme 17
10. | Tema «xPASMHOKEHUME U PA3SBUTUE OPI'’AHU3MOB»
10.1 | ®opmbI pa3MHOKECHHUS 1 DopMbl pa3MHOKEHUSI OPTAaHU3MOB: PackpriBaTh cojiepKaHue TEPMUHOB U
OpTraHu3MOB Oecmosioe (BKJItOYasi BEreTaTUBHOE) U TIOHSITUI: pa3MHOKEHHUE, POCTOE

mosioBoe. Buasl Oecrionoro
Pa3MHOXKEHUS: TIOYKOBaHUE,
criopyJisitus, hparMeHTaIHs,
KJIOHUPOBAHMUE.

JlemoHCTpauuu

Tabanib! U cxeMbl: «BereratuBHoe
pa3sMHOXKeHHUE», « TUITBI 6ecItoa0ro
pa3MHOXEHUs», «Pa3zMHOXKEeHUE
XJIAaMHJIOMOHAIbI», « Pa3sMHOKEHHNE
IBIJICHBIY, «Pa3MHOXeHUE THIPHDY

JIeJICHHE, IOYKOBAHUE, CTIOPYJISIIHS,
BETETATUBHOE Pa3MHOKCHHE,
dbparmeHTaIys, KIOHUPOBAHUE, TAMETHI,
criepMaTo30u/i (CriepMuid), sleKIeTka,
3Ur0Ta, KOHBIOTAIIUS.

[lepeuncnarb 0COOEHHOCTH OECTIONOTO
1 TTOJIOBOT'O Pa3MHOKEHUS OPTaHU3MOB.
XapakTepu3oBaTh CYITHOCTh U (POPMBI
0ecrooro pa3sMHOKEHHS OPTaHU3MOB;
OMOJIOTHYECKOE 3HAaUeHUE OECIOIoro
Pa3MHOXKEHUSI.

Paznnuarts criopy kax
CHEIUATM3UPOBAHHYIO KJICTKY,
MpeHa3HAYCHHYIO /I OECII0JIOTO
Pa3MHOXEHUS, U CIIOPBI OAKTEPHUH.
OOBICHATH MPEUMYIIIECTBA TTOJIOBOTO
pa3MHOKEHUS HaJl O€CTIOIBIM.
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PackpeiBaTh poJib KIIOHUPOBAHUS
B CCJICKIUU U CEIIbCKOM XO3SMCTBE

10.2

[lomoBoe
Pa3MHOXEHHUE.
Meiios

[TosnoBoe pazmuoxkenue. [Tonoseie
KJIEeTKHU, Wiu raMeTsl. Meiio3. Ctaauu
Meno3sa. [loBenenrue XxpoMocomM

B Mero3e. Kpoccunroaep.
buonorndyeckuii cMbICI Meo3a U
TMOJIOBOTO TIporecca. Menos u ero
MECTO B JKM3HECHHOM IIHKJIC
OpraHU3MOB.

JleMoOHCTpaL Ul

Tabymiel U cxeMbl: «Meio3y,
«XpPOMOCOMBD»

PackpeiBaTh coiepKaHne TEPMUHOB U
MMOHSTHI: MeH03, OMBaJICHTHI,
KPOCCHUHI'OBEp, UHTEPKUHE3,
HE3aBUCHUMOE PaCIPEICICHUE;
KPOCCHUHTOBED.

Paznuuate Ha n300pakeHUsIX (cxemax,
Ta0JauIax ) U MUKpOITIpenapaTax 3pesibie
MOJIOBBIC KJIETKH MJICKOMUTAIOIIUX U
OpraHbl Pa3MHOKEHHUSI BBICIINX
pacTeHuil.

PackpsiBaTh CyIIHOCTB M€03a,
XapaKTepU30BaTh €r0 OTJACIbHBIC
CTaJuHu.

Onpenenste MECTO ME03a

B )KM3HEHHBIX ITUKJIaX PA3JIMUHbBIX
OpraHU3MOB.

OOBICHATH OMOJIOTUUECKHI CMBICIT
KPOCCHUHTOBEpa, OITUCHIBATH €T0
MEXaHU3M.

CpaBHHMBATH MEWO3 C MUTO30M;
pasyinyaTh OT/ACJIbHBIC UX CTATUN

Ha MUKpOIIpenaparax u n300paKeHusx
(cxemax, TabnuIax).

PackpbIBaTh 3BOJIIOIIMOHHOE 3HAYEHUE
MOJIOBOT'O Pa3MHOKEHUSI OPTaHU3MOB
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10.3 | T'amerorenes. [Ipen3apossiiieBoe pa3BUTHE. PackpriBath copepkaHne TEPMUHOB U
OO6pazoBaHue u ["ameTorenes y suBOTHBIX. [1os10BbIC MOHSITUI: TaMETOT€HE3, CIIEPMATOreHE3,
Pa3BUTHE MOJIOBBIX xene3pl. OOpa3oBaHue U Pa3BUTHE OOT€HE3, CEMEHHUKH, SUUYHUKH,
KJIETOK MOJIOBBIX KJIeTOK. CriepMaToreHes u CIIEpPMATOTOHHH, CTIEPMATOITUTHI,

ooreHe3. CTpoeHue MOJI0BBIX KIETOK. CIIepMaTH/Ibl, CLIEPMATO30U/IbI,
Omnoa0TBOpEeHHE U SMOPHUOHAIIEHOE OOTOHUU, OOLIUTHI, TOJISIPHBIC TEJIbIIA,
pa3BUTHE KUBOTHBIX. CIOCOOBI ANIEKIIETKA, aKpOCOMa.
OILTIOIOTBOPEHHUS: HAPYKHOE, [lepeuncnaTh cTaauyu raMeToreHe3a
BHyTpeHHEe. [lapTeHorenes. y )KHBOTHBIX.

JlemoHCcTpanuu OnuceIBaTh MPOLECC TAMETOTEHE3A U
Tabauue! u cxembl: «I'amerorenesy, €ro MepUOAbl, CTPOCHUE MOJIOBBIX
«CTpoeHue SIMIEeKIETKU U KJIETOK.

CTIIEPMAaTO30M1a. Paznmmuate ocoOeHHOCTH
O6opynoBaHme: CBETOBO MUKPOCKOIT; | CIIEPMATOrE€HE3a U OOTeHE3a.
MUKpOTIpEnapaThl SHIEKIETOK U OmnuceIBaTh MPOTIECCHI OCEMEHECHUSI U
CIIEpPMAaTO30HI0B. OTTOIOTBOPEHMUSI, pa3HbIC BApUAHTHI
JlaboparopHasi pabora «l3yueHue MapTEHOreHe3a

CTPOEHUS TIOJIOBBIX KJIECTOK Ha TOTOBBIX

MUKpOTIpenaparax»

10.4 | MaauBuyampHOE NHnuBuayaibHOE pa3BUTHE PackpbiBaTh cojiep)kaHie TEPMUHOB U
pa3BUTHE OpraHu3MOB (OHTOTEHE3). MOHSATUM: OIIOJOTBOPEHUE, 3UTOTA,
OpPTaHU3MOB — DOMOpHOJIOTHS — HAyKa O PA3BUTHH Oyactomep, aKpOCOMHas peaKIus,
OHTOTCHE3 opranusMoB. Mopgozeenes — o0Ha MIPOHYKJIEYC, TAPTEHOTCHE3,

U3 21ABHBIX NPODOIIEM DMOPUOTOUL.
Konyenyusa mopghozenos u mooenu
mopgocenesa. Ctaauu >SMOpHUOTeHE3a
YKUBOTHBIX (HAa IPUMEPE JIATYIIKH).

aMOpuoTreHes, IpobiieHue, 6J1acTya,
MOpYJIa, racTpyJia, HeUpyJa,
OpraHOIe€HE3, IKTOJIepMa, ME30IEpPMa,
SHTOJIEpMa, 11eJIOM, HEpBHas TpyOKa,
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Hpobnenue. Tumnsl gpobrieHusl.
Jlemepmunuposanroe u
HeodepMUHUPOBAHHOe Opob.ieHuUe.
Bnacmyna, munvr 6nacmyn.
OcobeHHoCTH APOOICHUS
MJIEKONTUTAOIINX. 3apO/IbIIIEBbIC
JUCTKHU (TacTpyJisiiiys). 3akiiagKa
OpPTaHOB M TKaHEW U3 3apOBIIIEBBIX
JMCTKOB. B3anMHoe BiusiHUE YacTen
Pa3BUBAIOILIETOCS 3apOJbIIIa
(amMOpHoOHaNIbHAS UHAYKITUS ). 3aKJIaIKa
IJIaHA CTPOEHUS AKUBOTHOTO KaK
pe3yJIbTaT HEPAPXUUECKUX
B3aMOJIENCTBUN IeHOB. Binsguue
Ha HYMOPUOHATBLHOE PAa3BUTHE
pa3TUYHBIX (DAKTOPOB OKPYIKAIOIIICH
Cpepbl.

JlemoHCcTpauuu

[Toptper: X. [HIneman.

Tabauib! 1 cxeMbl: « OCHOBHEIE CTaIUH
OHTOT'EHE3a».

OobopynoBanme: moaenb «l{ukn
Pa3BUTHS JISITYIITKID

X0pJa, KulleyHas Tpyoka.
Omnpenenstb SMOPHOHATBHBIN IEPUO
pa3BUTHUS OpPraHU3Ma U OMHUCHIBATH
OCHOBHBIE 3aKOHOMEPHOCTH
npoOJeHns — 00pa3oBaHUE
OJIHOCJIOMHOTIO 3apOo/IbIIia — 0JacTyJIbl;
3aBHCHUMOCTH X0/1a APOOICHUS

OT KOJIMYECTBA )KEIITKA B THIIECKIIETKE;
racTpyJISIUIO U OPTaHOTEHE3.
OOBsICHATH ATanbl AUPHEPEHIIMPOBKU
TKaHel, 00pa30BaHusl OPraHOB U CUCTEM
OpraHoB.

XapakTepu30BaTh PETYJIIALUIO
AMOPHOHATILHOTO PAa3BUTHUS;
ACTEPMUHAIIIO U SMOPHOHATHHYIO
WHAYKIIMIO; TeHETUYECKUI KOHTPOJIb
pa3BUTHSL.

O060CHOBBIBATH BPEHOE BO3/ICHCTBHE
TabauHOTO JIbIMa U aJKOTO0JI HA X0
AMOPUOHATBHOTO U
MOCTAIMOPHUOHAIBHOTO PAa3BUTHS
OpraHusma 4ejoBeka

10.5

Poct u pasButue
YKUBOTHBIX

PocT 1 pa3BUTHE )KUBOTHBIX.
[TocTaMOprOHATBHBIN TTEPUO/I.
[Ipsimoe u HeTIpsSIMOE pa3BUTHE.
Pa3zButune ¢ meramopdozom

PackpeiBaTh cofepkaHuE TEPMUHOB U
MOHSTHUI: OHTOT'CHE3,
OCT3MOPUOHAIBHOE Pa3BUTHE,
meTamopo3, TMIMHKA, POCT, CTapEHUE,
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y 0eCro3BOHOYHBIX M MMO3BOHOYHBIX
’KUBOTHBIX. bHOJOrnuecKkoe 3Ha4YeHNE
MPSIMOTO ¥ HEMPSIMOTO Pa3BUTHUS, X
pacnpocTpaHeHue B pupoie. Turbl
pocTa )KUBOTHBIX. DAKTOPHI PETYIISIIUU
pOCTa JKUBOTHBIX U YesioBeka. Ctaauu
NOCTAIMOPHUOHAIBHOTO PA3BUTHS Y
JKUBOTHBIX U 4esioBeKa. [leprnossl
OHTOTreHe3a 4yenoBeka. CtapeHue u
CMEPTh KaK OMOJIOTUYECKUE TIPOIIECCHI.
JlemoHCcTpanuu

Tabnuib u cxemsbl: «lIpsimoe u
HEIpsAMOE pa3BuTHUe», «PazBurtue
MalCKOro Kyka», «Pazsurue capanum»,
«Pa3BUTHE JATYLIKWY.

IIpakTnueckas padora

«BpIsBIIEHHE TPU3HAKOB CXO/ICTBA
3apOJBIIIEN TO3BOHOYHBIX dKUBOTHBIX)»

CMEPTb.

XapakTepu3oBaTh MOCTAIMOPUOHATBHBII
MIEpUOJ Pa3BUTHS OpraHU3Ma U €ro
OCHOBHBIE (DOPMBL.

XapakTepu3oBaTh MPSMOE PA3BUTHE U
€ro MepUObI.

WN3narate coaepkaHue Teopun
CTapeHUsi OPraHU3MOB.

OOBSACHITH OMOJOTUYECKHUI CMBICT
pa3BUTHS ¢ MeTaMop(ho30M

10.6

PasMHOXeHue u
pa3BUTHE PACTECHUN

Pa3MHOXkeHHE 1 pa3BUTHE PACTEHU.
["amerodur u ciopodut. Meiio3

B )KU3HEHHOM IIUKJIE PACTECHUM.
OOpazoBaHue crop B Mpolecce Meiosa.
["'ameTorenes y pacTeHuu.
OmoA0TBOPEHUE U pa3BUTHE
PaCTUTEBHBIX OPTaHU3MOB. /[[BOMHOE
OIUIOJOTBOPEHUE Y IIBETKOBBIX
pactenuii. OOpa3oBaHUe U PA3BUTHE

PackpbIBaTh coziepKaHUE TEPMUHOB U
NOHATUH: TameTopuT, criopodur,
aHTEPUJINN, APXETOHHUH, 3apPOCTOK,
Meracnopa, 3apObIIIEBbI MEIIOK,
CUHEPTU/bI, AHTUIIO/bI, MUKPOCTIOPA,
MBUIBIEBOE 3€PHO, IBOMHOE
OIIOZIOTBOPEHUE, POCT, MEPUCTEMA,
KaMOu#, Mepuo/pl OHTOTeHEe3a
LIBETKOBBIX PACTECHUU.
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CEMCHHU.
MexaHu3MBbl perysinuu OHTOTEHE3a
Yy pacCTeHUH U )KUBOTHBIX.
JdeMoHcTpauuu

[optpert: C. I'. HaBamuH.
Tabnuiel ¥ cxembl: «/[BoliHOE
OTUUIOIOTBOPEHUE Y LIBETKOBBIX
pacteHui», «CTpoeHue CeMsH
OJIHOJIOJIBHBIX U JIBYIOJIBHBIX
pacteHuin», « Ku3HEHHBIN UK
MOPCKOH KanycTb», « KU3HEHHBIN
LIUKJI MXa», «KU3HEHHBINA UK
ManOPOTHUKA», « KM3HEHHBIN LUK
COCHBI».

JlaGopaTropnas padora

«CtpoeHne OpraHoB pa3MHOXKEHUS
BBICIIMX PACTEHUI»

XapakTepu3oBaTh 0COOCHHOCTH
0€ecroJoro 1 rMoja0BOro pa3MHOKEHHUS
LIBETKOBBIX PACTCHUM.

Boienste 0coOOeHHOCTH MTPOTEKaHUS
raMeTOreHe3a y [IBETKOBBIX PACTEHHIA.
OmnuceiBaTh NIpOLECC JBOMHOTO
OIIOIOTBOPEHMS Y IBETKOBBIX
pacTeHU U OOBACHSTH €ro
IIPEUMYILECTBA 10 CPABHEHHIO

C OIUIOJJOTBOPEHUEM Y CIIOPOBBIX U
rOJIOCEMEHHBIX

MToro yacoB mo teme 8
11 | Tema «I'eHeTHKA — HAYKA 0 HACJIEICTBEHHOCTH M M3BMEHYMBOCTH OPraHNU3MOB»
11.1 | Uctopus cranoBieHus | 1 HcTopust CTaHOBJICHHS U PA3BUTHS PackpbIBaTh cosiepkaHie TEPMUHOB U

Y Pa3BUTUS T€HETUKHU
KaK HayKH

TeHETUKH KaK HayKH. PaGoThl

I'. Menpens, I'. ne ®pusa, T. Moprana.
Posnb oTe4eCTBEHHBIX YUEHBIX

B pa3BUTHUH r'eHEeTUKU. PaboThI

H.K. Konsuosa, H.. BaBuiosa,

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

MMOHSATHUM: TeHETHKAa, TCH.
JIeMOHCTpUpPOBATh 3HAHUS UCTOPUHU
BO3HUKHOBEHHS I'€HETUKH.
XapakTepu30BaTh OCHOBHBIC ATAIIbI
Pa3BUTHS TEHETUKU KaK HAYKH
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FO.A. ®ununuenko, H.B. Tumodeena-
Pecosckoro.

JdeMoHcTpauuu

[Toprpetsl: I'. Menaens,

I'. Jle ®pus, T. Mopras,

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

A. H. benosepckunii,

I'. JI. Kapnieuenxo,

1O. A. ®dunumueHko,

H. B. Tumodeen-PecoBckuit

11.2

OCHOBHBIC TOHITHS 1
CHUMBOJIBI TCHCTHUKH

OCHOBHBIEC TEHETUUECKUE TTOHATUS U
CUMBOJIBIL. ['OMOJIOTMYHBIE XPOMOCOMBI,
aJUIeJIbHbIC TE€HBI, AIbTEPHATUBHbIC
MPU3HAKH, TOMUHAHTHBIA U
pELeCCUBHBIN TPU3HAK, TOMO3UTOTA,
reTepOo3UroTa, YUCTask JIMHUS, THOPUIBI,
redoturl, GeHoturn. OCHOBHBIE METO/IbI
TE€HETUKU: THOPUI0TIOTUYECKUH,
LATOJIOTUYECKU I, MOJIEKYJISIPHO-
TE€HETUYECKUN.

JlemoHCTpanuu

Tabaunel: «MeToabl TEHETUKHY,
«CXeMbl CKpEeIIMBAHUS».
JlaGopaTtopnas padora

«JIpo3oduiia kak 00BEKT FeHETUIECKUX
HUCCIJICTOBAHUI

PackpsiBaTh copepkaHre TEPMUHOB U
MOHSATUM: HACIIEACTBEHHOCTb,
HACJICIOBAHUE, NU3MEHYNUBOCTb,
reHOTHI, (PEHOTHII, TEHOM, JIOKYC,
XPOMOCOMBI, aJIJIEIbHBIE TE€HBI (aJIeNn),
aJlbTEPHATUBHbBIC MPU3HAKH,
TOMO3UT0Ta, T€TEPO3UTOTA,
JOMUHAHTHBIN PU3HAK, PELIECCUBHBIN
MPU3HAK, YUCTas JIUHUSI, TUOPUJIBI.
[Tosb30BaTHCS FTEHETUYECKON
TEPMHUHOJIOTUEN U CUMBOJIUKOU

IUIS1 3aITMCH CXEM CKpEILMBaHUS

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

12.1 | 3akoHOMEpHOCTH 2 MoHOrnOpUIHOE CKpEIIBAHUE. PackpbIBaTh cosiepKaHUE TEPMUHOB U
HacJIeJOBaHUS ITepBriit 3ak0H Menaens — 3akOH MOHSATHUI: MOHOTUOPHTHOE
MIPU3HAKOB. eAMHO00pa3usi THOPUIOB ITEPBOTO CKpEIlMBaHUE, YUCTOTA T'AMET,
Mounorubpuanoe nokoJjeHus. [IpaBuiio TOMUHUPOBAHUA. | JOMUHUPOBAHKE, PACIICILICHUE
CKpEILUBaHUE Bropoii 3akon Menzaens — 3akoH MIPU3HAKOB.

paclIeIuIeHUs IPU3HAKOB. OnuceiBats onbIThl . Menaens
[{utonoruyeckne OCHOBBI 10 U3YUYEHUIO HACJIEAOBAHUS OJHOMN
MOHOTHOPHUIHOTO CKPEIIUBAHMUS. napbl IPU3HAKOB y TOPOXa MOCEBHOTO.
['mnoTe3a YuCTOTHI TaMeET. [IpuBoauTH HOPMYIUPOBKHU IIEPBOTO U
JdeMoHcTpanuu BTOpOTO 3aK0HOB I'. Menaens (3akoHa
[Toptper: I'. Mennerns. eauHo00pa3usi TMOPUIOB MEPBOTO
Tabauue! u cxembl: «IlepBblil 1 BTOPOW | TIOKOJICHHUS, 3aKOH PaCIICIIIICHUS
3aKOHBI Menaemnsa». MPU3HAKOB) U OOBACHSITH X
OobOopynoBanmne: MOJIEIb LUTOJIOTUYECKHE OCHOBBI.

JUISL IEMOHCTPAIIUK 3aKOHOB CocTaBnsiTh CXeMbl MOHOTUOPHUIHOTO
eauHOoO00pa3usi THOPUJIOB MEPBOTO CKpEILUBAHUs U pelaTh FTEHETUUECKUE
MTOKOJICHHSI ¥ PacIICIUICHUS MPU3HAKOB; | 33J]a4l Ha MOHOTHOPUIHOE

CBETOBOM MUKPOCKOT, MUKpOIIpenapar: | CKpEIUIMBaHUE

«JIpo3odumnay.

IIpakTnueckas padora «13yuenue

Pe3yJbTaTOB MOHOTUOPHUIHOTO

CKpENIMBaHUs y APO30(UITBD)

12.2 | Ananusupyromiee 1 AHaIM3UPYIOIEE CKPEUTUBAHUE. PackpsiBaTh copep:kaHre TEPMUHOB U
CKpEIL1BaHUE. ITpoMexXyTOUHBIN XapakTep MOHSATUI: aHAJU3UPYIOLLEE
Hemnonnoe HacnenoBaHus. Pacmennenue CKpEILUBAaHUE, HETIOJTHOE
JIOMUHUPOBAHUE MIPU3HAKOB ITPU HEMOJIHOM JOMUHUPOBAaHUE, KOAOMHUHUPOBAHHUE.
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JIOMUHUPOBAHUHU.

JleMoOHCTpaLun

TabyuIibl ¥ CXEeMBI: « AHATTU3UPYIOIIEe
CKpemuBanuey, «HemomHoe
JIOMUHUPOBAHUE

CocTaBiATh CXeMbI aHAIN3UPYIOIIETO
CKPEILMBAHUSA U pelIaTh FTeHETUUYECKHE
3aJ]auM Ha aHAJIM3HUpYIOIIee
CKpELIMBAaHUE U HEMOJIHOE
JOMUHUPOBAHHE

12.3 | JurubpumHoe JurubpuaHoe ckpemniuBanue. Tpetuid PackpeiBatTh conep:kaHue TEPMUHOB U
CKpEIIUBaHUE 3aK0H MeH ISl — 3aKOH He3aBUCUMOTO | TIOHSTHI: TUTHOPUIHOE CKPEIIMBaHUE,
HaCJIEJOBAaHUS IPU3HAKOB. (EeHOTUITUYECKUHN paiuKal.
[{utonornuyeckne OCHOBBI OnuceiBaTh onbIThI ['. Menaens mo
JUTUOPUIHOTO CKPEIIUBAHUS. M3YUYCHUIO HACJIEIOBAHUS JABYX Map
JleMOHCTpaun MIPU3HAKOB Y TOpOXa MOCEBHOTO.
[Toptper: I'. Mennerns. [IpuBOIUTH HOPMYITUPOBKY TPETHETO
Tabnuitel 1 cxembl: « TpeTuit 3aKoH 3akoHa I'. Menjens (3akoHa
Menpens». HE3aBHCUMOTO HACIIEIOBAHUS
OobOopynoBanmne: MOJIEIb MIPU3HAKOB) U OOBSICHATH €TI0
JUISL IEMOHCTPAIIUK 3aKOHA LUATOJOTUYECKUE OCHOBBI.
HE3aBUCUMOTO HACIEIOBAHUS [IpuMeHsTh MaTeMaTHYECKUM pacuéT ¢
MIPU3HAKOB; CBETOBOW MUKPOCKOII; MOMOIIBIO (PEHOTUITMYECKOTO pauKalia
MuKpornpenapar «Jpo3odumay. Y METOJ1a IEPEMHOKEHUSI BEPOSITHOCTEN
IIpakTnueckas padora BApUAHTOB PACIICTUICHUS TPU3HAKOB Y
«M3yuenue pe3yapTaToB MOTOMKOB TI0 (DEHOTHUITY ¥ TEHOTHITY.
JTUTUOPUIHOTO CKPEIIUBAHUS CocTaBnsiTh CXeMBI TUTHOPUIHOTO
y Ap030(hUITBDY CKpEILUBAHUSA U PEIIaTh FEHETUYECKUE
3a/1ayu Ha TUTHOPUTHOE CKPEIMBAHUEC
12.4 | CuenienHoe CuenuieHHOE HacleJOBAaHUE IPU3HAKOB. | PackphIBaTh COJIepKaHUE TEPMUHOB U
HAaCJICJOBAHNE Pa6otsl T. Moprana. CrierieHHoe MOHSTUI: CUETUICHHOE HACIEA0BaHHUE,
MPU3HAKOB. HacJIeJJOBaHUE T'€HOB, HAPYIIECHUE HapyIIeHUS CLETUICHUS T€HOB,
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XpomMocoMHas Teopust
HACJIEICTBEHHOCTU

CUEIIJICHUS MEXy TCHaMHU.
XpoMOCOMHas1 TEOpUs
HACJICJICTBEHHOCTH.
JdeMoHcTpauuu

IToptper: T. Mopras.

Tabauub! u cxeMmsbl: «CliemnieHHoe
HacJleJJOBaHUE MPU3HAKOB

y Ip030(UIIbD».

Oob6opynoBanme: MOJICIIb

JUISL IEMOHCTPALUH CUETIIIEHHOTO
HacJIeJOBaHUS TIPU3HAKOB.

KPOCCHUHTOBEp, PEKOMOMHAIUS T€HOB,
T€HETUYECKUE KapThl, MOPTaHUA.
[TpuBoAUTH (HOPMYITUPOBKHU 3aKOHOB
Moprana (3akoHa CIEIIIEHHOTO
HAaCJICJOBAHUS TEHOB U 3aKOHA
HapYILIEHUS CLICTUICHUS MEX1y FeHaMu )
1 OOBSICHATH X IUTOJIOTUUECKHUE
OCHOBBI.

[TepeuncnsiTb OCHOBHBIE TIOJIOKEHUSA
XPOMOCOMHOM TEOPUHU
HACJIEACTBEHHOCTH.

Pemate renernueckue 3agauu

Ha CLIEIJIEHHOE HACJIEOBAHHUE T'€HOB U
HApYLICHHUE CUECIUICHUS MEK 1y TeHAMU

12.5

['eneTuka moJa

['eneTuka nosia. XpoMOCOMHBIN
MEXaHHU3M OIIPEACIICHUSA T10JIA.
AyTOCOMBI Y MIOJIOBBIE XPOMOCOMBI.
['oMoraMeTHbIi U reTepOraMeTHBIN
noJ. I 'eHeTnueckast CTpyKTypa
TOJIOBBIX XpoMocoM. HacnenoBanue
IIPU3HAKOB, CLETUICHHBIX C ITOJIOM.
JlemoHCcTpauuu

Tabauue! u cxembl: «I'eHeTrka noiay,
«Kapuotum uenoseka», «Kapuotun
npo3ohuiby, «KapruoTun nTULbD

PackpeiBaTh coepkaHne TEPMUHOB U
MTOHSATHI: ayTOCOMBI, TIOJIOBBIE
XPOMOCOMBI, TOMOTaMETHBIN 101,
reTepOraMeTHBIN 0.

OOBICHATH XPOMOCOMHBI MEXAHU3M
OTPEIEIICHUS T10JIa Y OPTaHNU3MOB.
[IpuBOINTH IPUMEPHI HACTIEAOBAHUS
IIPU3HAKOB, CLIETUICHHBIX C ITOJIOM.
CocTaBisaTh CXEMBI CKPEILIMBAHUS U
pemaTh FreHeTUYECKUE 3a/1a41 Ha
HACJICJOBAHNE ITPU3HAKOB, CLICIIJICHHBIX
C IOJIOM.
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[TpuBOIUTH TPUMEPHI TEHETUIECKUX
3a0osieBaHUi U 1e(hEeKTOB

y OPraHU3MOB, CBSI3aHHBIX C TIOJIOBBIMU
XpOMOCOMaMHU

12.6 | 'enoTun kKak
[IEJIOCTHAS CUCTEMA

I'enoTun Kak 1eJI0CTHAs CUCTEMA.
[1neroTponus — MHOKECTBEHHOE
nercTBre reHa. MHOKECTBEHHBIN
ajuienu3Mm. B3zaumonencrrue
HeaJJICJIbHBIX T'CHOB.
KommiemeHTapHOCTh. DNHUCTA3.
[Tomumepust.

I'eneTn4ecKkuii KOHTPOJIb PA3BUTHUSA
pacTeHUM, )KUBOTHBIX U YEJIOBEKA, a
TaKxke PU3N0TOTUUECKUX ITPOIIECCOB,
MOBEJICHUS] 1 KOTHUTUBHBIX (DYHKITUH.
['eneTnyeckue MEXaHU3MBbI
CHUMOHOTreHE3a, MCXaHU3MEbI
B3aUMOJCHUCTBUSA «XO351H — Mapa3uT»
U «XO3MH — MUKPOOHOMY.
['eHeTHYeCKME ACEKTHI KOHTPOJIA U
W3MEHEHHMS HACJIEACTBEHHOM
HH(pOpMAaITH B IIOKOJICHHUSIX KIIETOK

Y OPraHW3MOB.

JlemoHCTpauuu

Tabaunel ¥ cxeMbl: « MHOKECTBEHHBIN
aJieNIm3My; «B3anMoielicTBIE TeHOBY

PackpbiBaTh cojiep>kaHie€ TEPMUHOB U
MOHSATHUI: MHOKECTBEHHOE JEeHCTBUE
reHa (TuieiioTpornus),
KOMILJIEMEHTAPHOCTb, JIIACTA3,
MOJIAMEPHS.

OrnpenensaTe GopMbl B3aMMOICHCTBUS
aJUICJIbHBIX 1 HeaJUICJIbHBIX TeHOB.
[IpuBOINTH IPUMEPHI TUIEMOTPOITHOTO
JIICUCTBHUS I'€HOB.

Pemath reneTnueckue 3aagaun

Ha B3aMMOJIENCTBUE HEAJUIEIILHBIX
IeHOB

HToro 4yacoB 1o teme

10
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13 | Tema «3aKOHOMEPHOCTH U3MEHYHUBOCTH»

13.1 | IsMeHYMBOCTE 1 B3auMoaencTBrE TEHOTHUIIA U CPEIbI PackpsiBaTh coepkaHre TEPMUHOB U
IIPU3HAKOB. Bubl npu (popmupoBaHuM (peHoTHIA. MOHATUI: U3MEHYHUBOCTb,
U3MEHYMBOCTH WN3MeHYNBOCTB ITPU3HAKOB. HEHACJIEACTBEHHAs! U3MEHUYHUBOCTb,

KauecTBEeHHBIE U KOJINYECTBEHHBIE HACJICICTBEHHAS NU3MEHYUBOCTb.
IpU3HaKyu. Buapl N3MEHUYNBOCTH: CpaBHUBATh HEHACIIEACTBEHHYIO
HEHACJICICTBEHHAs U HACIICACTBEHHAsA. | M3MEHYMBOCTH C HACJICICTBEHHOM.
JleMoOHCTpaL Ul [IpuBOINTH IPUMEPHI KAYECTBEHHBIX U
Tabauib! u cxembl: «Buabl KOJINYECTBEHHBIX IIPU3HAKOB
U3MEHYUBOCTI. OpPTaHNU3MOB, IPOSBIICHUI
OO0opynoBanme: KUBbIE U repOapHbIe | Y OPTaHM3MOB HEHACIICCTBEHHOM 1
DK3EMIUIIPHI KOMHATHBIX PACTEHUN; HACJICCTBEHHON U3MEHUYUBOCTH
pucyHku (poTtorpadum) ;KMBOTHBIX

C pa3IM4YHBIMU BUJAMHA U3MEHYMBOCTH

13.2 | MoaudukanmnonHas 2 Mou¢urkanroHHas “3MEHYUBOCTb. PackpeiBaTh coiepkaHue TEPMUHOB U
U3MEHYUBOCTh Ponb cpensl B popMupoBaHuu MOHATUHI: MOAU(PUKALUOHHAS, UIH

MOAU(PUKALMOHHON N3MEHUYUBOCTH.
Hopwma peakuuu nprsHaka.
BapuanmoHHbIi psa M BapuallOHHAs
kpuBas (B. Moranucen). CBoiicTBa
MO (PUKAIIMOHHOM U3MEHUNBOCTH.
JemoHCcTpanuu

TabuuIbl ¥ CXEMBI:
«MoauduxamoHHas U3MEHYUBOCTDY.
OO6opynoBaHue: KUBbIC U TepOapHbIC
AK3EMIUISIPbl KOMHATHBIX PACTEHUIA;
pucyHku (pororpadun) KUBOTHBIX

(dbeHoTunMYecKas, U3SMEH4YUBOCTb,
BAPUAHTA, BAPUALIMOHHBIN P,
BApUALIMOHHAS KpHUBas, HOpMa
pEaKIHM IPU3HAKA,

MoauUKaIUH.

XapakTepu3oBaTb CBOMCTBA
MOAU(PUKALIMOHHON U3MEHUNBOCTH.
IToka3bIBaTh pOJIb YCIOBUM BHEIIHEU
Cpelbl B pa3BUTUU MOAU(PUKAITIOHHOM
M3MEHYMBOCTH Y OPTaHU3MOB.
CtpouTh BapralOHHbBIE PSAbL U
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C IpuUMepaMu MOIU(PUKAUOHHOM
W3MEHYUBOCTH.

JlabopaTopHasi pabora
«HccnenoBanne 3aKOHOMEPHOCTEMN
MO (PUKAITMOHHON N3MEHYUBOCTH.
[TocTpoenune BapualMOHHOTO PSifa U
BAPUALIMOHHON KPUBOIN»

rpaduK KpUBOMH HOPMBI PEAKIIUU
MIPU3HAKOB Y PA3JIMYHBIX OPTAHU3MOB

13.3 | 'enoTHnUyeckas ['eHOTHIIMYECKAS U3MEHUYUBOCTb. PackpbiBaTh cojJiepKaHE TEPMUHOB U
W3MEHYHUBOCT. CBoliCcTBa FT€HOTUITHYECKOM TTOHSTUI: KOMOMHATHBHAS
KomOunHatuBHas W3MEHYMBOCTU. BUAbI TEHOTUITMYECKOW | U3MEHYUBOCTH, MyTallMOHHAS
W3MEHYUBOCTh M3MEHYHNBOCTH: KOMOMHATHUBHAS, HM3MEHYHNBOCTh, KOMOWHAIINH, MyTalllH.

MYTallMOHHAS. XapakTepu30oBaTh CBOKMCTBA
KomOnHaTuBHas N3MEHYMBOCTb. T€HOTUITMYECKON U3MEHUYUBOCTH.
Mei103 1 m0JIOBOM MPOLIECC — OCHOBA OnuceIBaTh MENO3 U TTOJIOBOM MPOIIECC
KOMOMHATUBHOW M3MEHUYHNBOCTH. KaK OCHOBY IIPOSIBJICHUSI Y OPraHU3MOB
Ponp koMOMHATHBHOM N3MEHYHUBOCTH KOMOMHATUBHOW U3MEHUYHNBOCTH.

B CO3JJaHUU T€HETUYECKOTO IToka3piBaTh HA KOHKPETHBIX IPUMEPAX
pazHooOpasus B Ipeeiax 0aHOTO POJIb KOMOMHATUBHON M3MEHYMBOCTH
BHJIA. B CO3JJaHUU T€HETUYECKOTO
JlemoHCTpanuu pa3zHoOoOpasusi OPraHU3MOB B Mpejiesiax
Tabauiibl u cxeMbl: « KomOuHaTHBHAS OJHOI'0 BHA.

W3MEHUYUBOCTBY, «Menos3», CpaBHUBATH TEHOTUITMYECKYIO
«Onno10TBOpEHHE M3MEHYUBOCTh ¢ MOAU(UKAITMOHHON

13.4 | MyraruoHHas MyTannoHHast U3MEHYMBOCTh. Bubl PackpriBaTh coneprkaHue TEpPMUHOB U
M3MEHYUBOCTb. MYTAaIMi: T€HHbIE, XPOMOCOMHBIE, MOHSITUI: MyTallil, XPOMOCOMHBIE
3aKOHOMEPHOCTHU reHoMHbIe. CIIOHTaHHbBIE U nepecTpoiiku (adepparun),
MYTallMOHHOTO UHIYyLUUPOBAaHHbIC MyTAallUU. SINEpHBIE | TOIUIUION NS, AaHEYTIJIOUIMS, MyTaHT,
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mpoiiecca.
DNUTEHETUKA

U [UTOIJIa3MaTUYECKUE MYy TalUU.
ComMaTtriecKue 1 MojJ0BbIE MyTallUH.
[IpruriHBI BOSHUKHOBEHUS MYTALUH.
MyTareHsl U UX BIUSIHUE

Ha OpraHu3Mbl. 3aKOHOMEPHOCTH
MYTaI[MOHHOIO Ipolecca. 3aKOH
TOMOJIOTUYECKUX PSJIOB

B HACJICACTBEHHON N3MEHUYNBOCTH
(H.WY. BaBunos). BHesinepnas
W3MEHYMBOCTD M HACJIEACTBECHHOCTb.
Onueenemuxa u nuUeeHoMuKa,

POIb DNUSEHEMUYECKUX (PAKMOPO8

6 HACIe008AHUU U USMEHYUBOCU
Genomunuueckux npuzHaKos

V OpP2aHU3MO8.

JlemoHCTpauuu

[Toptpertsl: I'. /le ®pus, B. Moranuces,
H. 1. BaBuos.

Tabymiibl M cxeMbl: «I'eHeTHYecKHue
3a00JIEBAHHUS YEIOBEKAY, « BHIbI
MYTaLH.

OO6opynoBaHme: )KUBbIC U TepOaApHBIC
AK3EMILUISIPbl KOMHATHBIX PACTEHUIA;
pucyHku (dotorpadum) >KUBOTHBIX

C pa3JIMYHBIMM BUJIAMU
W3MEHYHUBOCTH.

MYTareHsl.

[IpuBOINTH MPUMEPHI MyTaLIAM,
BCTPEYAKOLIUXCSl Y PA3HBIX OPraHU3MOB.
Knaccudpunmposats MyTanuu

10 pa3HbIM OCHOBAHUSIM.

Pa3nnuatek Ha N1300paxeHusIx (cxemax,
Ta0JIUIIax ) TCHHbIC MYTaIlUH,
XPOMOCOMHBIE ITEPECTPONKH Pa3HBIX
BUJIOB: JICJICIINH, TyTUINKALUH,
TPaHCJIOKAINHN, UHBEPCUH; TEHOMHbBIE
MYTAalHH.

CpaBHHBaTBh MEXKIy CO00M MyTaluu
pa3HbIX BUJIOB.

XapakTepu3oBaTh CBOMCTBA
MyTalMOHHOW H3MEHYMBOCTH.
HaspiBaTh MpuyYMHbBI MyTalnu,
BBISIBJIATH MCTOYHUKH (DaKTOPOB-
MYTareHOB B OKPY’KarOILIEU cpeae
(KOCBEHHO).

[TpuBoauTH HOPMYITHPOBKY 3aKOHA
TrOMOJIOTUYECKUX PSAJIOB U
HACJIEICTBEHHOW N3MEHYUBOCTH

H. W. BaBunoBa u 000CHOBBIBAThH €TI0
3HAYEHHUE JUISl IPAKTUKU CEIBCKOIO
X0351CTBA
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IIpakTuyeckas padora
«MyTammu y 1po30(huisl (Ha TOTOBBIX

MUKpOIpEnaparax)»
HToro yacos 1o teme 6
14 | Tema «I'eHeTHKA YesI0BEKa»

14.1 | I'enetnka yenoBeka. 3 Kapuotnn uenoseka. Mexnaynaponnas | PackpeiBaTh conep:kaHue TEPMUHOB U
Metobl porpamMma MCCleI0BaHus FeHOMa MOHSITUI: CEKBEHUPOBAHKE, KapTa
MEIUIMHCKOM yesioBeka. MeTo 1l U3yUeHUsi TEHETUKU | XPOMOCOMBI, TPOOaH1, HACJIeICTBEHHBIE
T€HETHUKU YeJI0BEKa: F€HeaJIOrHYeCKUM, 00J1e3HH (MOHOTEHHBIE, TTOJIUTEHHBIE,

OJIM3HEIOBBIN, ITUTOTCHETHYCCKUH,
MOMYJIAIIMOHHO-CTAaTUCTUUECKUH,
MOJIEKYJIIPHO-TEHETUYECKHI.
CoBpeMeHHOE oIpe/Ie/ICHUE FTeHOTUMA!
MOJTHOT€EHOMHOE CEKBEHHPOBAHUE,
T€HOTUITUPOBAHUE, B TOM UHCIIC

¢ nomomipto I1I[P-ananu3a.
HacnenctBennbie 3a001€BaHUs
YenoBeKa. | eHHbIE 1 XPOMOCOMHBIE
Oosie3nu yesioBeka. bone3nn

C HacCJIEJICTBEHHOU
MPEIPACTIOIOKEHHOCTHIO. 3HAUECHUE
MEIUIIMHCKON TCHETUKH

B IIPEJIOTBPAIICHUU U JICYCHUU
reHEeTHYeCKUX 3a00JIeBaHUI YEJIOBEKA.
MeauKo-reHeTUYeCKOe
KOHCYJIbTUpOBaHue. CTBOJIOBbBIC
KkineTku. [ToHsITHE «TEHETHYSCKOTO

I€HHbIE, XPOMOCOMHBIE), METUKO-
Ir€HETUYECKOE KOHCYJIbTUPOBAHUE,
J0POI0BAsl JUArHOCTUKA, aMHUOLICHTES.
[lepeuncnaTb 0COOEHHOCTH U3yUEHHUSI
TE€HETUKHN YEJIOBEKA U METO/IbI
MEIUIUHCKOW T€HETHKHU.
XapakTepu3oBaTh METOAbI U3yUEHUS
TeHETHKH YeJI0BeKa (reHeallornuecKuii,
OJIM3HEIOBBIN, IIUTOTCHETHYCCKUH,
MOJIEKYJISIPHO-TEHETHYECKU,
MOMYJISI{UOHHO-CTaTUCTUYECKUI ).
OnuceIBaTh LENH, 3a4a41 U
JOCTHKEHUS MEXITYHAPOIHON
nporpammsl «I'eHOM UenoBeKay.
Pa3znnuathk Ha M300paKeHUAX (CXxemax,
TabnuIax) KapThl XPOMOCOM
(reneTuyeckue, GU3NIECKUE,
CUKBEHCOBBIE).
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rpy3a». DTUYECKUE aCIIEKThI
UCCIJIEJOBaHUI B 00J1aCTH
peaaKTUpPOBaHUA T€HOMA U CTBOJIOBBIX
KJIETOK.

['eneTnyeckue pakTOpbI HOBBIIEHHON
YyBCTBUTEIBLHOCTH YEJIOBEKA

K (pU3M4EeCKOMY U XUMHUECKOMY
3arpsiI3HEHHUIO OKPYKAIOLIEH CpeIbl.
['eneTnuecKas MpeapacoIOKEHHOCTh
YeJIOBEKA K MTATOJIOTUSIM.
JleMoOHCTpaLun

Tabauue! u cxemsbl: «Kapuortun
YeNoBEKA», « MeTOobl U3yUYEHUs
TE€HETUKH YeJI0BeKay, «I eHeTnueckue
3a00J1eBaHUS YEIIOBEKA.
IIpakTnueckas padora
«CocTaBiieHHE U aHAJIU3 POJOCIOBHOIN

OnuchIBaTh METO/IbI COBPEMEHHOTO
ONpeAeIeHNs TEHOTUIIa OpraHnu3Ma:
MOJHOT€HOMHOE CEKBEHUPOBAHUE,
T€HOTUIIMPOBAHUE, B TOM UHKCIIC

¢ nomosto [1I[P-ananu3a.
XapakTepu30BaTh HACIEACTBEHHBIE
3a00J1eBaHMs YeI0BeKa 1 3a00JIeBaHUS
C HACJEICTBCHHON
MPEIPACIIONOKEHHOCTBIO.
CpaBHUBATh T€HHBIE, XPOMOCOMHBIE
00JIC3HHU YeJIOBEKA M 00JIC3HU

C HACJEICTBCHHOUN
MPEIPACIIONOKEHHOCTBIO.
VYcranaBinuBaTh B3aUMOCBSI3b MEXKTY
HAacJIEACTBEHHBIMHU 32001€BaHUSIMHA

YeJI0BEKA U UX TEHETUYECKOI OCHOBOM.

OO0O0CHOBBIBAThH 3HAYECHUE MEIUKO-
IF€HETUYECKOT0 KOHCYJIbTUPOBAHUS
B MPEJAOTBPAIIICHUH U JICUCHUU
HAacCJIEICTBEHHBIX 3a00JICBaHUU
YyeJioBeKa

Hroro 1yacoB no Teme 3
15 | Tema «Cesiekuusi OpraHu3MoOB»
15.1 | OcHOBHBIC TTOHSTHS 1 JloMecTuKanus U CeNneKIusl. PackpriBaTh cojiepKaHie OCHOBHBIX

CCIICKIIMH

3apoKACHUE CENCKIINU 1
JIOMECTUKAIIUU. Y UCHHE
H.M. BaBusosa o LlenTpax

MOHSTHI: CEJICKIMS, JOMECTHUKAIUS,
NPUMHUTHUBHAS CEIICKLIUA,
KOMOWHATHUBHAS CEJIEKIIHS, COPT,
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MIPOUCXOXKICHUS U MHOTOOOpa3us

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

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

B HACJIEJICTBEHHOW N3MEHYHBOCTH
H.M. BaBuioBa, ero 3HaucHue

JUTSL CEJIEKITMOHHON PabOoTHI.
JlemoHCcTpanuu

[Toprpetsl: H. 1. BaBuiios,

N. B. Muuypun, I'. JI. Kapneuenko,
I1. IT. JIykpsinenko, b. JI. Acraypos.
Tabnuiel u cxembl: «LleHTpBI
MIPOUCXOXKICHUS U MHOTO0Opa3us
KYJIbTYPHBIX PACTCHHI», «3aKOH
TOMOJIOTUYECKHX PSJIOB

B HACJIEICTBEHHON U3MEHYUBOCTI.
JlaboparopHasi padora
«M3yueHue copToB KyJIbTYPHBIX
pacTeHU U MOPOJ JOMAIITHUX
YKUBOTHBIX»

opoja, ITaMM.
IlepeuncnsiTb OCHOBHBIE 3TAIBI
Pa3BUTHS CEJIEKIIMU KaK ITPOIIECCa U
HayKH.

XapakTepu3oBaTh COAEPKAaHUE YUEHUS
H. 1. BaBunosa o IlenTpax
MIPOUCXOXKJICHUS 1 MHOTO00pa3us
KYJIbTYPHBIX PACTCHUU.

IToka3biBaTh LIEHTPBI TPOUCXOKICHUS U
MHOTr000pa3us KyJbTypHBIX pACTCHUHN U
I{eHTphl JOMECTUKALIMU JOMAIIHUX
JKMBOTHBIX Ha KapTe MHUPA, CBA3bIBATh
MX MECTOIOJIOKEHUE C OYaraMu
BO3HUKHOBEHUS IPEBHEUIINX
[ABWJIN3AIINN.

CpaBHHBATH COPT, NOPOAY, IITAMM

C BUIAMU-POJUYAMH.

OO60CHOBBIBATh 3HAUCHHE 3aKOHA
TOMOJIOTUYECKUX PSIIOB B
HacJIeJACTBEHHON U3MEHUYNBOCTHU

H. . BaBuiioBa 1151 CENEKIIMOHHOU
paboTHI.

OnuceIBaTh NEPCICKTUBBI
JIOMECTUKAIUHA U CO3[JaHUE HOBBIX
COPTOB KYJIbTYPHBIX PACTCHUH, IOPOL
JIOMAIIIHUX KUBOTHBIX U IITAMMOB
MHUKPOOPTaHNU3MOB
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15.2

Metoasl
CEJICKIIMOHHOM
pabotel. CoxpaHeHue,
M3y4YECHUE U
HCIIOJIb30BaHHE
IeHEeTHYECKUX

pecypcoB

MeTobI CeNeKIIMOHHOM PabOTHI.

W ckyccTBeHHBIM 0TOOP: MAaCCOBBIH U
WHJMBUAYJIbHBIA. DTaIbI
KOMOWHAITMOHHOM CETICKITHH.
HcnibiTanve nporu3BoIUTENEH

1o MOTOMCTBY. OTOOP MO Fr€eHOTHUITY

C IOMOUIBIO OLIEHKH (peHOTHIIA
MOTOMCTBA U OTOOP MO TEHOTUITY

¢ moMolpto aHanuza JIHK.

M cKkyCcCTBEHHBINM MyTareHe3 Kak METOT
CEJICKIIMOHHOM paboTHI.
PagnaniioHHbI 1 XUMHYECKUH
MyTareHe3 Kak HCTOYHHUK MYTalHil

y KyJAbTYpPHBIX (h)OPM OpTraHU3MOB.
Hcnonb30BaHHE TEHOMHOIO
pEOAKTUPOBAHUSI U METOJIOB
pexoMOuHanTHBIX JJHK a4 nonyuenus
MCXOJHOTO MaTepuaia JJisl CEJeKINH.
[TonydeHnue NoJUIIONIOB.
BuayTpuBugoBas ruopuan3aims.
biM3KkOpoACTBEHHOE CKPENTUBAHMUE,
i nHOpuauHT. HeponctBenHoe
CKpeIllMBaHue, WU ayTOPUJIMHT.
I'eTepo3uc u ero NpUYUHSL.
Hcnonp3oBanue rereposuca

B cenekunu. OtnanéHHas
rubpuauzanus. [Ipeononenue

PackpeiBath conepkaHue TEPMUHOB U
MOHSATHUM: UCKYCCTBEHHBIN 0TOOD,
MIPOU3BOIUTEIH, IKCTEPHED,
OJIM3KOPOJACTBEHHOE CKPEIIMBAHUE, UITU
WHOPUJIUHT, HEPOJACTBEHHOE
CKpENIMBaHNe, WU ayTOPUIUHT, YACTAS
JUHUS, TeTepo3uc (TuOpuaHas cuia),
T€HOMHOE PEIaKTUPOBAHHUE,
HCKYCCTBEHHBIA MyTareHes, pakTopsbl-
MyTareHsbl, MOJUILIOUAbL, OTAATIEHHAS
ruOpuIn3aInsi, CCKBEHUPOBaHUE.
XapakTepu3oBaTh OCHOBHBIEC METOIbI
CEJIEKIINU PACTECHUMN U KUBOTHBIX:
HCKYCCTBEHHBI OTOOD U
rHOPUIU3AIIHIO.

CpaBHUBATH MaCcCOBBI UCKYCCTBEHHBIN
0TOOp ¢ UHAUBHUYaTbHBIM, TOKA3bIBATh
WX 3HAUYCHHE JJIS CEJIEKIUN
KYJbTYPHBIX PACTCHUMN U JTOMAIITHUX
KUBOTHBIX.

[IpuBOIUTH KOHKPETHBIE MPUMEPHI
OTHAJIEHHOU THOPUAN3ALINY B CETICKIIUH.
OnuceiBath onbIT I'. J[. Kapneuenko

10 TIPEOJI0JIECHUIO OECTUIONUS
MEXBUJIOBBIX THOPUIOB.

PaznuyaTh Ha M300paKeHUAX (CXeMax,
Ta0JIUIax) Y OTJIETbHBIX
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Oecruroaus MEXBUIOBBIX THOPHUIOB.
JloCTHXKEHUS CEEKINU PACTEHUMN U
XKUBOTHBIX. «3€/1€HAs PeBOIIOYUAN.
CoxpaHeHue 1 U3yUYEeHHE TEHETUYECKHUX
PECYPCOB KyJbTYPHBIX PACTCHUHN U UX
JTAKUAX POAUYEN JUISl CO3AaHUS HOBBIX
COpPTOB ¥ THOPHUIOB
CEIIbCKOXO03SMCTBEHHBIX KYJBTYP.
H3yuenue, coxpanenue u ynpagnenue
2EHEeMUYECKUMU PeCypCcamul
CeNbCKOXO3AUCBEHHBIX U
NPOMBLCIOBLIX HCUBOMHBIX 8 YEISX
VAVYULCHUSL CYULeCMBYIOWUX U CO30AHUS
HOBbIX NOPOO, TUHUL U KPOCCOB8, 8 MOM
yucie ¢ NpuMeHeHUuem Co8peMeHHbIX
Memo008 HaAYHUHbIX UCCAe008AHULL,
nepeoosuvlx uoell U NepCneKmueHbLX
MEexXHONI02UIL.

JlemoHCTpauuu

[Toprpetsr: H. 1. BaBuios,

N. B. Muuypum, I'. 1. Kapneuenko,

H. bopnoyr, 1. K. benses.

Ta0auiel 1 cxeMbl: « MeTOIbI
cenekumny, «Otnanéunas
rubpuan3anus», « Myrarenesy.
JlabopaTtopHas paGora

«3ydyeHue MeTOoI0B CENEKIUU

MPEJICTABUTENIEN KOHKPETHOTO COPTA U
MOPOJABI XO35IMCTBEHHO LIEHHBIE
MPU3HAKHU, HEOOXOIUMbIC YETIOBEKY.
XapakTepu30BaTh POJIb CEJICKIIUN

B 00€CIEUYEeHUH MTPOI0BOJILCTBEHHOM
0e30IMacHOCTH YEeJIOBEUESCTBA.
[IpuBOANTHE KOHKPETHBIE TPUMEPHI
JTOCTUKECHUH CEJICKINU KYJIbTYPHBIX
pPaCTEeHUN U IOMAITHUX KUBOTHBIX

B Poccun
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PaCTECHUIN

IIpakTuyeckas padora
«IIpuBrBKa pacTeHUID.
IKeKypcusi «OCHOBHBIE METOBI U
JOCTUKEHUS CEJIEKIIMU PACTEHUU 1
’KMUBOTHBIX (Ha CEJIEKIUOHHYIO
CTaHIUIO, TUIEMEHHYIO epMmy,
COPTOMCHBITATENbHBIN yUaCTOK,

B TEIUIMYHOE XO35CTBO,

B JIA0OPATOPUIO arpOYHUBEPCUTETA WUIIH
HAy4HOI'O LIEHTPa)»

Wroro yacos no teme 4
16 | Tema «bHOTEeXHOJIOTHA U CHHTETHYECKAs] OMOJIOT U
16.1 | buotexHoOTHsI KaK 1 OOBEKTHI, UCIIOIB3yEMbIE PackpbIBaTh cosiep>kaHUE TEPMUHOB U

HayKa U OTPacib
TIPOM3BO/ICTBA

B OMOTEXHOJIOTUH, — KJIECTOUHBIC U
TKaHEBbIE KYJIbTYPHI,
MHUKPOOPTaHU3MBbI, KX XapaKTEPUCTHUKA.
TpaaumoHnHast OMOTEXHOJIOTHS:
XJIeOOTICUCHHE, MTOTyUCHUE
KHCJIOMOJIOYHBIX MTPOJYKTOB,
BUHOJENHME. MUKPOOHOJIOTUYECKHIA
cuHTe3. OOBEKTHI
MUKPOOUOJOTUUECKUX TEXHOJIOTHIA.
[Ipou3BoACTBO O€MIKa, AMUTHOKHUCIIOT U
BUTAMHHOB.

JleMoHCTpaLuu

Tab6muib! u cxembl: «Hcrons3oBanne

MOHSITHI: OMOTEXHOJIOTHS,
TPaJUIIMOHHAS OMOTEXHOJIOTHS,
MHUKPOOHOJIOTUUECKUI CUHTE3,
MHUKPOOHOJIOTHYECKAs TEXHOJIOTHSI.
[TepeunciiaTh HaNpaBICHUS
OMOTEXHOJIOTHH; IICJIH U 3a/1a4H,
CTOSIIUE TIepe] OMOTEXHOJIOTHEH.
XapaxkTepuzoBaTh 0OBbEKTHI,
UCIIOJIb3YEMbIC B OMOTEXHOIOTHH, —
KJICTOYHBIC U TKAHEBBIC KYJIbTYPHI,
MHUKPOOPTaHU3MBI.

OnuceIBaTh OCHOBHBIC METO/IbI
TPaIUIINOHHON OMOTEXHOJIOTHUH 1
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MHUKPOOPraHU3MOB B IIPOMBIIUICHHOM
IIPOU3BOJICTBEY.

JlaboparopHasi padora

«M3yueHne o0bEKTOB
OMOTEXHOJIOT M.

IIpakTuyeckas padora
«ITomyuyeHre MOJOYHOKUCIBIX
IIPOLYKTOBY.

Jrckypeusi «buorexnomorus —
Ba)KHENIIAS IPOU3BOAUTENBHAS CUIIa
COBPEMEHHOCTH

(Ha OMOTEXHOJIOTUYECKOE
IIPOU3BOJICTBO )»

JTOCTHKCHUSI MUKPOOHUOIOTHICCKOM
TEXHOJIOTUH.

OO0OCHOBBIBATh 3HAUECHUE
OHMOTEXHOJIOT NN

IUUIS CEIILCKOXO3IICTBEHHOTO
MIPOM3BOJICTBA

16.2

OcCHOBHBIC
HaIpaBJICHUS
CHUHTETHUYCCKOMN
OHoJIOruH

Co3maHne TeXHOJIOTHH U
MHCTPYMEHTOB LIEJIEHAIIPABICHHOTO
WU3MEHEHUS U KOHCTPYUPOBAHUS
T€HOMOB C LEJIBIO TIOJIyYEHUS
OpraHU3MOB U UX KOMIIOHEHTOB,
COJZIEpIKaIlMX HE BCTPEYAIOIIHNECS

B MIPUPOJIe OMOCUHTETUYECKUE MY TH.
Krnerounas unxxenepus. Metoabl
KYJIBTYPBI KJIETOK Y TKAHEU PACTEHUU U
#uBOTHBIX. Kprobanku. Comarnueckas
ruOpuaAn3alMs U COMAaTUYECKUN
samOpuorenes. Mcnons3oBanue
ranyIOnJIOB B CEJIEKIUU PACTCHUM.
Ilonyuenue MOHOKIOHAILHBIX AHMUMEA.

PackppiBath conepkaHre TEPMUHOB U
MOHATHUH: KJIETOYHASI HWH)KESHEPHS,
KJICTOYHAST TEXHOJIOTHS, METO/I
KYJbTYPbI KJICTOK M TKaHEH,
TOTHUIIOTEHTHOCTD, ITFOPUIIOTEHTHOCTD,
CTBOJIOBBIE KJIETKH, MUKPOKIIOHAIBHOE
pPa3MHOXEHUE PACTCHHM, COMaTHYECKas
TUOPHIM3ALINS, TaIUIOU I, THOPUIOMBI,
MOHOKJIOHAJBHBIE U MMOJIMKJIOHATBLHBIE
aHTHTEJIa, METOJT TPAHCIUIAHTAITUH SIJIEp,
KJIOHHPOBaHHE.

XapakTepu30BaTh OCHOBHBIE
HaIpaBJICHUS CHHTETUYECKON
OMOJIOTHH.
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Hcnonvsosanue MOHOKIOHATbHBIX U
NOJUKTIOHAIbHBIX aHmumel

6 meouyune. VICKyCCTBEHHOE
OIUIOJOTBOPEHHUE. PEKOHCTpYKIMSA
ANIEKIETOK U KIIOHUPOBAHUE
KUBOTHBIX. MeTo/ TpaHCIIaHTallNH
Anep KIETOK. Texnonocuu
0300pOBIeHUS, KVTbMUBUPOBAHUS U
MUKPOKAOHANLHO20 PAZMHONCEHUS
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.
JlemoHCcTpanuu

Tabauiel u cxembl: «Knetounas
VHXCHEPUS»

OrnucpiBaTh Ha KOHKPETHBIX MPUMEpax
METO/JIbI KJIETOYHOU UHKEHEPUH.
[IpuBOIUTH TpUMEPHI UCTIOJIB30BAHMUS
MOHOKJIOHAJIBHBIX U MOJIUKIOHAJIBHBIX
AHTUTEJ B MEIUIIHHE.

O11eHUBATh 3HAYCHUE CUHTETUYECKOM
OMOJIOTHH JIUIST CEIBCKOTO XO3SHCTBa U
MEIUIUHBI

16.3

XpOMOCOMHas U
reHHAs MHKEHEepHs

XpoMOCOMHas U TeHHAsI MHKEHEPUSI.
N cKyCcCTBEHHBIN CUHTE3 T€HA U
KOHCTPYUPOBAHUE PEKOMOMHAHTHBIX
JHK. Cozoanue mpanceennolx
opzanuzmos. JIoOCTUKEeHUs u
MEPCIIEKTUBBI XPOMOCOMHOM Y TEHHOU
WH)XEHEpUH. DKOJIOTUUECKUE U
ATUYECKHUE MPOOTIEMbI TCHHON
WHXXEHEPUH.

JlemoHCTpauuu

Tabnuiiel u cxemsbl: «I'eHHas
HUHKEHEPUS»

PackpeiBaTh conep:xkaHue TEPMUHOB U
MTOHSATHI: TEHHAs! NHKEHEPUS,
PECTPUKIMOHHBIE YHIOHYKIIEA3bI
(pecTpukTasbl), IUMNKUE KOHIBI,
IIJIa3MU/bl, PECTPUKLUS, IATUPOBAHMUE,
TpaHchopmalysl, CKpUHUHT,
TpaHCTeHHbIE (TeHETUYECKH
MOIU(ULIMPOBAHHBIE) OPTaHU3MBI.
OnuceIBaTh METOBI PENPOTYKTUBHOIO
Y TEPANIEeBTUYECKOI0 KIIOHUPOBAHUS,
KJIETOYHBIE TEXHOJIOTHH U CIIOCOOBI
T€HETUYECKOU NHIKEHEPUHU.
XapaxkTepu30oBaTh JOCTUKEHUS TEHHOU
VHXCHEPUHU.
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O11eHUBATH YKOJIOTHYECKUE U
TUYECKHE MPOOIEMBI KIIOHUPOBAHUS U
CO3/IaHUsI TPAHCTEHHBIX OPTraHU3MOB,
MEPCTIIEKTUBBI PA3BUTUSI XPOMOCOMHOM
Y TEHHON UHXXEHEPUU

16.4

MenuimHackue
OMOTEXHOJIOT U

MeuiuHckre OMOTEXHOIOTHH.
Ilocmeenomuas yugpposas
meouyuna. I11]P-ouacnocmuxa.
Memabonomuulii ananus,
2CHOYEHMPUYECKULL AHAU3
npomeoma 4enosexa Ojisi OYeHKU
COCMOSIHUSL €20 300PO0BbSI.
Hcnonvzosanue cmeoyiogblx Kiemokx.
Tapeemnas mepanus paka.
3D-buounoicenepus ons pazpabomru
DYyHOAMEHMATILHBIX OCHOB
MeOUYUHCKUX MEXHON02ULL, CO30AHUSL
KOMNJIEKCHbIX MKAHel couemanuem
MexXHOI02ULl MPEXMEPHO2O
ouonpunmunea u ckaggonounea
07151 peuteHust 3a0a4

NePCOHANUIUP OBAHHOU MEOUYUHDL.
Co3z0anue 6eKMOPHBIX BAKYUH C YeETbIO
obecneyeruss KOMOUHUPOBAHHOTU
3awumol om 6030youmeneti OPBHU,
YCMAaHO8IeHUe MOAEKYISAPHBIX
MeXaHUu3Mo8 BYHKYUOHUPOBAHUSL

PackpsIBaTh coziepkaHue TEPMUHOB U
MTOHATHUN: MEIULINHCKAA
OMOTEXHOJIOTHsI, METaOOJIOMHBIMH
aHaJIu3, TCHOLICHTPUYECKUI aHAJIU3,
IIEPCOHAIN3UPOBAHHAS MEIULIMHA,
pereHepaTuBHas MEIULIMHA.
XapakTepu30BaTh METObI
MEeTa00JIOMHOTO ¥ T€HOLEHTPUYECKOTO
aHaM3a; UCIIOJIb30BAHUE CTBOJIOBBIX
kyeToK; [IIIP-auarnocTuky; TapreTHyro
TEpanuIo paka
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PHK-cooepaicawux eupycos,
8bI3bI8AIOWUX 0COOO ONACHbIE
3a60/1e6aHUSA YENIOBEKA U HCUBOMHBIX

HToro yacoB 1o Teme 4
PesepBHOE Bpems 1
OBUIEE KOJIMYECTBO 102
YACOB I10 ITPOI'PAMME
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11 KJIACC
HaumenoBanue
Ne KomnuectBo OCHOBHBIE BU/IBI 1€ATEILHOCTH
pa3aeaoB U TEM IIporpaMmHoOe coziepKaHue
/i 4acoB oOy4aromuxcs

y4e0HOTO IpeaAMeTa

Tema ((3apOPKIleHl/Ie " pasBUTHUE IBOJIIOIMUOHHBIX HpeIlCTaBJ'leHl/lﬁ B OMOJIOTHM»

11

DBOJIFOIIMOHHAS
teopus Y. JlapBuna

1

OBonmonnonHas Teopust Y. JlapBuHa.
[Ipennockuiku BO3HUKHOBEHUS
napBuHu3Ma. JKU3Hb U Hay4YHast
nesatenpbHocTh Y. J[apBuHa.
JdemoHcTpauuu

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

K. Krosbe, Y. /lapBuH.

Tabauiel u cxembl: «CucteMa >KUBOM
npupoas (o K. JIunuero)y,
«JlecTHUIIA )KUBBIX CYIIECTB

(mo Jlamapky)», «Mexanusm
dbopMupoBaHUs TPUCTIOCOOTICHUIA

Yy PACTEHUM U KUBOTHBIX

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

PackpsiBaTh cosiepkaHne TEPMUHOB U
MOHATUM: KpEealluOHU3M, BU/I,
CUCTeMaTHKa, OMHApHAs HOMEHKJIIATypa,
HCKYCCTBEHHAs CUCTEMA
KJ1accu(puKaluy OpraHu3MoB,
HUCTOPUYECKHUI METO, JAPBUHU3M.
XapakTepu3oBaTh B3TJIsAIbI
Apucrorens, OMIe1okia, Jlykpenus
Kapa, JIx. Pes Ha pa3Butue KuBou
MPUPOIBI.

OuenuBath Bkiaa K. JIunnes

B pa3BUTHE OUOJIOTUH.

CpaBHUBATH B3TJISA/IbI HA BUJT U
sposionuio K. Jlunnes, XK. b. Jlamapka
u Y. JlapBuHa.

Kputnuecku onieHuBaTh
KpEaIMOHUCTCKUE B3IJISIbI HA )KUBYIO
MIPUPOLY.

[TepeuncnaTh KyJIbTypHO-UCTOPUUYECKHE
1 €CTECTBEHHO-HAYUYHBbIE MPEANOCHUIKA
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MOSIBJICHUS SBOJIOLIUOHHOMN TeOpUun

Y. /lapBuna.

OnuceIBaTh pOJib UICTOPHUUECKOTO
METO/1a.

W3naraThk CynIHOCTb 3BOJIOIIMOHHOMN
teopun Y. [lapBuHa.

Ha3ssiBaTh 0cHOBHBIE (paKThl OHOTrpapuu
Y. JlapBrHa 1 3TaIbl CO3AaHUS] UM
ABOJIIOLIMOHHOW TEOPUU

1.2

JIBHKyIIIME CUITBI
SBOJIIOIIUHN BUIIOB
no Y. /lapBuny

JIBIDKYIIIME CUJTBI BOJIIOIIMU BUIOB
no Y. JlapBuHy (BbICOKas
MHTEHCUBHOCTh Pa3MHOXXECHUS
OpraHu3MOB, HACJEACTBEHHAs
W3MEHYHBOCTh, O0pHOa

3a CyILLIECTBOBAHUE, ECTECTBCHHBIN U
HCKYCCTBEHHBIA OTOOD).
JdemoHcTpauuu

[Toptpert: Y. /lapBuH.

Tabnauib! u cxembl: «Dopmbl 6OPHOBI
3a cyuiecTBoBaHueY, «Ilopoab
roiy6ei», «MHorooOpaszue
KYJBTYPHBIX (POPM KamyCThD»,

«IToponp!l TOMAINTHUX YKUBOTHBIXY,
«Cxema 00pa3oBaHMs HOBBIX BUIOB
(mo Y. JlapBuny)», «Cxema
COOTHOIICHUS ABMKYIITUX CHJT
HBOJTFOITUI

PackpbiBaTh copepkaHue TEPMUHOB U
MOHATUI: HACJIEICTBEHHOCTb,
M3MEHYHMBOCTb, HICKYCCTBEHHBIN 0TOOD,
O0opb0a 3a CyIecTBOBAHMUE,
€CTECTBEHHBIN 0TOOP.

N3narats CynmHOCTb yUeHUS

Y. JlapBunHa 00 HCKyCCTBEHHOM OTOOPE.
XapakTepu3oBaTh JIBHXKYIIUE CUIIbI
ABOJIIOLMM BUIOB 110 J[apBuHYy.
[IpuMeHSTh 3HaHUS O IBUKYIIMX CUIaX
ABOJIIOLIUM BUIOB 110 /[apBuHYy

J71s1 OOBSICHEHUSI MHOTOOOpa3usi BUJIOB,
MOPOJ AOMAILIHUX KUBOTHBIX U COPTOB
KYJbTYPHBIX PACTEHUM

102




denepanpHas padouas nporpamma | buomorus. 10-11 kmaccel (yriyOnEéHHBIN ypOBEHB)

1.3 | ®opmuposanue 1 OdopmiieHre CUHTETHYECKOM TEOPUHU PackpbiBath cojiepkaHre TEPMUHOB U
CUHTETHYECKOU spomtonnu (CTD). HeittpanbHas MOHSTUI: TAPBUHU3M, MYTalllH,
TEOPHUU IBOJIIOLINHU Teopust 3BotoIH. CoBpeMeHHas MYTalMOHHBIN MMPOLECC.

ABOJTFOITMOHHAS OMOJIOTHSI. OOBICHATH MPUUMHBI KPU3HCA
3HaueHue IBOJIOLMOHHON TeoOpUn JapBUHU3MA.
B (hopMUpOBaHUM €CTECTBEHHO- O60CHOBBIBaTh 3aKOHOMEPHOCTh
HAay4YHOM KapTUHBI MUPA. TpaHcopMalu JapBUHU3MA
JemMoHcTpanumn B CUHTETUUYECKYIO TEOPHUIO SBOJIOIINHI
IToptpetsi: C. C. UeTBEpUKOB, (CTD).
N. N. lImaneraysen, x. Xonaeiix, N3narath ocHOBHBIE rTos10xkeHust CTD.
J. K. benses. OuenuBatsh Brian I'. Jle @pusa,
Ta0mune! 1 cxeMbl: «OCHOBHBIE C. C. YerBepukona,
IIOJIO’KEHHSI CHHTETUYECKON TEOPUU N. W. lImaneraysena, /1. K. bensiesa
SBOJIIOLIN B (hopmupoanue CTD.
OuenuBath 3HaueHue CTO
B (DOPMUPOBAHUH COBPEMEHHOM
€CTEeCTBEHHO-HAYUYHOW KapTUHBI MUpa
Hroro yacoB no teme 4
2 | Tema « MUKPO3BOJIIONNS U €€ Pe3yIbTAThID»

2.1 | Dransl 3 [Tomynsiust Kak 3yieMeHTapHas PackpsiBaTh copiepskaHue TEPMUHOB U
ABOJIFOLIMOHHOTO eauHuIa 3BoiIoIn. COBpeMEHHbIE MOHSATUIN: MUKPO3BOJIOLIUS,
nporecca: METO/Ibl OLICHKH F€HETUYECKOTO MaKpO3BOJIIOIUSA, MyTalliy, TOMYJISALIHS,
MHUKPO3BOJIIOLUS U pPa3HO00pa3usi U CTPYKTYPbI KOMOMHAIIUY T€HOB, TeHO(POH]I,
MaKpO3BOJIIOLIHUS. nomyJsiiuid. U3menenue renogonia AJIEMEHTAPHOE SBOJIIOIIUOHHOE SIBJICHUE.
[Tomynsiust — MOMYJISIIIUU KaK JIEMEHTApHOE XapaxkTepu3oBaTh MUKPOIBOJIIOIIUIO KaK
AJIeMEeHTapHast ABOJIIOLIMOHHOE SIBJIEHUE. 3aKOH ATaN MOSIBJICHUS MPUCTIOCOOICHUHN 1

€IMHHUIIA DBOJIIOLIUNA

ICHETHUYCCKOI'O paBHOBECHUSA

BI/I,ZIOO6paSOBaHI/IH.
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Jlx. Xapau, B. BaitnGepra.
JemMoHcTpanun

Tabsauubl ¥ cxeMbl: «MyTannoOHHas
U3MEHYUBOCTHY, «llonmysiiimonHas
CTPYKTypa BUJa», «Cxema IpOosIBICHUS
3akoHa Xapau—BaitnGepray.
JlaGopaTopHasi padora

«BpIsIBIEHNE U3MEHUUBOCTH Y 0CO0OEi
OJIHOTO BUJIa»

XapakTepu30BaTh NOIMYJISIUIO KaK
AJIIEMEHTAPHYO €IMHUILY SBOJIIOLUU.
[lepeuncnaTh NpU3HAKU UACATBHON
HOIYJISIUU U OOBSICHATh YCIOBHUS
BBIIIOJIHEHHUS 3aKOHA Xapau—
Baitn6epra.

[IpuMeHsATh UMEIOIIHECS 3HAHUS

1151 OOBSCHEHHSI TPUYUH U3MEHYMBOCTHU
y oco0ei 0JTHOTO BUAA

2.2

DIIeMEHTapHbIE
(akTOpbI HBOJIIOLUN

DneMeHTapHbIe PaKToOpbl (ABUKYILINE
CHUJIBI) IBOJIIOIIMH. MyTarimoHHBIN
npornecc. KomOunaTuBHas
M3MEHYMBOCTD. [Ipeiid renos —
Clly4YaiiHble HEHAPAaBJICHHbIE
W3MEHEHHMS 4acTOT aJIIenen

B nonyJisinusx. DPQext ocHoBaTENS.
Apgexm 6ymoviiouHo20 copvluKa.
CHudiceHue 2enemuyecko2o
PA3H000pa3Us: NPUYUHBL U CLeOCTBUSL.
IIposesnenue saghgpexma opeiigha 2ernos
8 OONLUUUX U MANBIX NONYTAYUSX.
Murpauuu. M3ons0uus nomnyJsisuin:
reorpaduyeckas (IpoCcTpaHCTBEHHA),
Oounonornyeckas (penpoyKTUBHAS).
JdemoHcTpauuu

Ioptpertsi: C. C. YeTBepHUKOB,

2. Maiip.

PackpriBath conepkaHue TEPMUHOB U
MOHSTUI: MyTallMOHHBIN IIPOLIECC,
KOMOMHATUBHASI U3MEHYUBOCTb,
MOMYJISIITUOHHBIE BOJIHBI, Ipeii( reHoB,
MUTPALAH, U30JISIIUA, TeorpapudecKkas
(TIpocTpaHCTBEHHAs ) U30JISIIMS,
ounonornyeckas (penpoyKTUBHAS)
m3oJsus, dp ekt ocHoBatens, dPpdexT
OYTBIJIOUHOT'O TOPJIBIIIKA.
XapakTepu3oBaTh AJIEMEHTAPHbIE
(baKTOpPBI (IBHKYIIUE CUITBI) SBOJIOLUU.
OuenuBatb Bkaajg C. C. UeTBepukona,
0. Maiipa B pa3BUTHE 3BOJIFOLIMOHHOTO
YYCHHUSI.

OOBICHATH IPUINHBI HEHATPABIIEHHOTO
JNEUCTBUA JIEMEHTAPHBIX
HBOJTFOITMOHHBIX (PaKTOPOB.

[IpuMeHSTh UMEIOIITUECS 3HAHUS
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Tabauubl U cxembl: «JIBHKyLIUE CHITBI
ABOJIIOIUNY, « DKOJIOrn4yecKas
V30U TIOMYJISILUKA CEBAHCKOM
dopenny, «['eorpadudeckas 30
JIMCTBEHHUIIBI CHOUPCKON U
JIMCTBEHHUIBI JAyPCKOW»,
«llonmynsALMOHHBIE BOJTHBI YACIEHHOCTH
XHUIIIHUKOB U )KEPTB)»

O JIBIKYIIUX CHJIAX 3BOJIIOIIUU
JUJ1s1 OOBSICHEHUSI IPUYUH pa3HOOOpa3us
reHooH1a TTOMYJISIIIUN OJTHOTO BUJA

2.3

EctecTBennsbIit
oTbop —
HAMPaBJIIOIAN
(hakTOp PBOJIIOIUU

EcrectBenHsbIit 0TOOp —
HaIPaBJISAIOMUN (HaKTOp SBOTIOIHUH.
@DopMBI €CTECTBEHHOTO 0TOOpA:
JBUKYIIHNA, CTAOMIH3UPYIOIIHIA,
pasphIBaOIUi (IU3PYIITUBHBIN).
[Tonoroit oT60p. Bo3HMKHOBEHUE U
ABOJIIOLMS COLIUATBLHOTO MTOBEICHUS
KUBOTHBIX.

JemMoHcTpanun

Tabauie! 1 cxeMbl: «CxeMa JeHCTBUSA
€CTECTBEHHOTO 0TOOpa», «DopMbI
OOpBHOBI 32 CYIIIECTBOBAHUEY,
«HIyCcTpUANbHBINA METAHU3MY,
«KuBbIe nuckonaembie»

PackppiBath copepkaHne TEPMHUHOB H
MOHSATHUM: €CTECTBEHHBIN 0TOOD,
JBIDKYIIUN 0TOOP, CTAa0MIU3UPYIOIIHIA
0oTOOp, pa3phIBarONIUil 0TOOP, MOJIOBOM
otbop.

XapakTepu3oBaTh €CTECTBEHHBII 0TOOP
KaK JIBIDKYIIYIO U HAPABJISIFOIIY IO CUITY
HBOJTIOIUH, €T0 (hOPMBI.

Paznmuate opMBI €CTECTBEHHOTO
0TOOpa B MOMYJISIIIUSIX, PUBOIUTH
MIPUMEPHI ACHCTBUS B TTOMYJISIIASIX
dhopmM ecTecTBEHHOTO 0TOOpA.
OOBICHATH NMPEATOCHUIKHY JIJIS IEHCTBUS
JBIDKYIIEH U CTaOUIM3UPYIOIIeH popMm
€CTECTBEHHOTO 0TOOpA.

CpaBHuBaTh (HOPMBI €CTECTBEHHOTO
ot0Oopa, IenaTh BBIBOIbI HA OCHOBE
CpaBHEHHSI.
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[TpuMeHSATh IMEIOIITUECS 3HAHUS

0 €CTECTBEHHOM OTOOpE

111 OOBSICHEHUS TPOLIECCOB,
MIPOUCXOSIINX B IOMYJISAIUSAX BUIOB
OpraHu3MOB

2.4

[TpucnocobaeHHOCTh
OpraHHU3MOB Kak
pe3yJbTar
MUKPO3BOJIIOLUN

[Ipucnoco61eHHOCTh OPraHU3MOB KakK
pe3yabTaT MUKPOIBOJIIOLIMH.
Bo3HukHOBEHME MTPUCTIOCOOTICHHIA

y opranu3zmoB. ApomMop¢o3bl U
uauoaaantauuu. [Ipumepsl
MIPUCIIOCOOJICHUH Y OPTraHU3MOB:
Moposornueckue, (pU3n0IOrHIecKue,
OMOXMMHUYECKHE, IOBEICHYECKHE.
OTHOCUTENBHOCT TPUCTIOCOOIEHHOCTH
OpPraHHU3MOB.

JemMoHcTpanun

TabauIIbl U CXEMBI:
«lToxpoBuTENIBCTBEHHAS OKpACKA
XKUBOTHBIX», «[Ipemympexnaromas
OKpacka *UBOTHBIX),
«DU3n0NOTrNYEeCKrE aanTaluumy,
«IIpucnocobseHHOCTh OPraHU3MOB U
€€ OTHOCHUTEIILHOCTDY.
Oo6opynoBanme: repbapun pacTeHUN;
KOJUIEKIIMM HACEKOMBIX; Uydesia MTUILl U
3BEpEN C MPUMEPAMHU PA3IMYHbBIX
MIPUCTIOCOOTICHUIA.

PackpbiBaTh cofiepikanue TepMUHA
MPUCIIOCOOJIEHHOCTh OPTraHU3MOB
(amanranus), apomopdos,
UMOA AN TalHsl.

[IpuBOANTH KOHKPETHBIE TPUMEPHI
MPUCTIOCOOJICHUI OPTaHU3MOB
(Mopdoiiornyeckue, GprU3n0JIOTHIECKUE,
OMOXUMHYECKHE, TIOBEJICHUYCCKHUE).
OOBICHATH MEXaHU3M BO3HUKHOBEHUS
MIPUCIIOCOOJICHUH Y OPTaHU3MOB.
[TpuBoauTH IpUMEPHI ApOMOP(PO30B U
WJIN0AIANTALUN Y pACTEHUN U
KUBOTHBIX.

OOBICHATH pOJIH ApOMOP(O30B

B OCBOCHHUHU OPTaHU3MaMH HOBBIX CPEJT
oOuTaHusl.

OOBICHATH POJIb HIMOATATI TATIHH

B [IPUCIIOCOOICHUH OPTaHU3MOB

K KOHKPETHBIM YCJIOBHSIM CPE/IbI.
JIoKa3bpIBaTh OTHOCUTEJBLHBIN XapAKTED
MPUCTIOCOOJICHHOCTH U TIPUBOJIUTH
MIPUMEPHI OTHOCUTEIIBHOCTH a1l TaIHi.

106



denepanpHas padouas nporpamma | buomorus. 10-11 kmaccel (yriyOnEéHHBIN ypOBEHB)

JlabopaTopHasi paGora
«IIpucnocobieHus: OpraHu3MoB U UX
OTHOCHTEJIbHAS 1I€JIECO00PA3ZHOCTHY.
JlabopaTtopHnas padora

«M3yuenune apoMopo30B u
UIMOAQJAIITAllU Y paCTCHUN U
KUBOTHBIX»

PackppiBaTh 3HaUeHHE IBUXKYIIIUX CHII
ABOJIFOLMU B (DOPMUPOBAHUU
MIPUCTIOCOOICHHIA

2.5

Bun, ero kpurepuu u
CTpyKTypa

Bupn, ero kpurepuu u CTpyKTypa.
JdemoHcTpauuu

Tabnuub! u cxembl: «Kpurepuu Bugay,
«Bunpi-gBoiHUKNY, « CTpyKTypa BUAA
B [IPUPOECH.

Oo6opynoBanme: repbapuu pacTeHUN;
KOJUICKIIMM HACEKOMBIX; Uydesia TUIl 1
3BE€pEU pa3HbIX BUJIOB.
JlabopaTropnasi padora

«CpaBHEHME BUIOB

10 MOP(OJIOTUUECKOMY KPUTEPUIOH

PackpeiBaTh conep:kaHue TEPMUHOB U
MOHATHH: BUJ, KpUTEPHUH BHUJIA,
moauMop¢U3M, BUJIBI-IBOMHUKH, apea,
AKOJIOTHYECKasl HUIIIA, IO,
BUJIOBOM KapUOTHI, KOCMOIIOJIUTHI,
SHJEMHUKH, TOJABUbI, SKOTHUIIBL.
XapakTepu3oBaTh KPUTSPUH BHJIA
(Mopdosiornyeckuii, reHeTUUECKUM,
OMOXUMHUYECKUM, TeorpaPpuUecKui,
AKOJIOTHYECKUM, OMOXUMHUYECKUI).
OOBSACHITH HEOOXOIUMOCTD
WCIIOJIb30BaHUs BCEH COBOKYITHOCTH
KPUTEPUEB JJIs1 ONIPEACIICHUS BUOBOI
MIPUHA/JICKHOCTH OpraHU3Ma.
ITIepeuncnsaTb OCHOBHBIE
BHYTPHUBHUIOBBIC TPYTIITUPOBKH.
OOBSACHSTH IPUYUHBI CYIIIECTBOBAHUS
MOHO- Y IOJINTUITUYECKUX BUJIOB.
CpaBHUBATH BUJIBI 10
MOP(OJIOTHIECKOMY KPUTEPHIO
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2.6

Bunoob6pa3oBanue kak
pe3ynbTar
MHKPOIBOITIOIHH.
CBsi3b
MHUKPOIBOJIOINH U
AMUJEMUOJIOTHH

Bunoo6pa3zoBanue kak pe3yiabTaT
MUKPOAIBOTIOIUH. V30siius —
KJIIF0ueBOM (pakTOp BUA00Opa30BaHUS.
[Tytn 1 cioco6b! BUA00Opa30BaHUS:
ajutonarpuyeckoe (reorpadguyeckoe),
CUMITATPUUECKOE (IKOJIOTUUYECKOE),
«MTHOBEHHOE» (TTOJTUTIIION TA3AIIHS,
rubpuauzanus). JuTensHOCTh
ABOJTFOIMOHHBIX TTPOIIECCOB.
Mexanusmbl HOpMUPOBAHUS
OMOJIOTUYECKOTO pa3HO00pasusl.
Ponb 3BOTIONIMOHHON OHOTI0TUH

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

K aHTUOMOTHUKAM U CTIOCOOBI 00pHOBI
C HEW.

JdemoHcTpanuu

Tabauiel ¥ cxembl: «CriocoObl
BUJ1000pa3oBanus», «I eorpadguyeckoe
BUI000pa30BaHuEe TPEX BUIOB
JaHABIIICH, « IKOJTOTHIECKOE
BUJI000pa30BaHNE BUOB CHHUID,
«ITonmmon el pacrenniny, «Kamnycrro-
pPEeICUHBIN THOPUITY.

PackpriBath copepkaHne TEPMUHOB U
MOHSATHUH: BUI00Opa30BaHKE, H3OJISIIHSI,
KODSBOJIIOLIHSL.

XapakTepru30oBaTh BU000pa30BaHNE
KaK Pe3yJIbTaT MUKPOIBOJIIOIUH.
OOBACHATH POJIb U30JSLUU

B 00pa30BaHUU HOBBIX BUJIOB.
XapakTepu30oBaTh Pa3IM4HbIE CITIOCOObI
BUJ1I000pa30BaHusl (aJUIONATPUIECKOE,
CUMIIATPUYECKOE).

[IpuBOANTH KOHKPETHBIC TPUMEPHI
BHJIOB, 00pa30BaABIINXCS PA3TMIHBIMU
CIOCOOAMH.

[IpumeHsTh 3HaHUS CIOCOOOB
BHJI000pa30BaHMS JJIs1 OOBSICHCHHS
MPUYMH MHOT000Opa3usi BUJIOB.
OOBICHATH BOSHUKHOBEHHUE
YCTOMYMBOCTH MATOTCHOB

K aHTHOHMOTHKAM
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Oo6opynoBanme: repOapuu pacTeHHM
OJIM3KUX BUI0B, 00pa30BaBIINXCS
Pa3IMYHBIMU CIOCO0AMHU

Hroro yacoB 1o teme 14
3 | Tema «Makpo3BooLus U €€ pe3yJbTaTbDy
3.1 | MakposBoTrorusI. 1 MeToabl n3y4eHHsI MaKpPOIBOJIIOLUH. PackpeiBaTh coziepkaHne TEPMUHOB U
[TaneoHTomornyecKkue [TaneoHTONOTMYECKHE METOABI MOHATUI: MAaKPOIBOJIFOLIUS
METO/Ibl U3YUECHUS u3ydeHus 3Bosronuu. [lepexoueie (punorenes), nepexoaHbie GOPMBI,
ABOJIIOLIMH (GopMbI U GUIOTEHETUYECKUE PSIAbI (uIOoreHeTuYEeCKue pAbI,
OpPraHHU3MOB. MAJI€OHTOJIOTUS.
JemMoHcTpanun XapakTepu30BaTh MAKPOIBOIIOLHIO KaK
TabauIIbI ¥ CXEMBL: HaJBUJIOBYIO 3BOJIIOLIMIO 00pa30BaHUs
«DUIIOreHEeTUYECKU P JTOIIAAN, KPYIHBIX TAKCOHOMUYECKUX €IMHHII.
«ApxeonTepukcy, «3Bepo3yonie OOBICHATH 3HAUCHUE
amepb», «Crerouedansny, MaJICOHTOJIOTUYECKUX UCCIIEA0OBAHUN
«Punnopute», «CeMeHHbIE 11 TIOJTy4€HHUsl (DaKTOB HBOJIIOLIUU
ATIOPOTHUKM. OpPraHHU3MOB.
O0opynoBaHHe: KOJUIEKINH, [TpuBOAUTH MPUMEPHI OPTaHNU3MOB,
repOapuu, MyJIsSKA HCKOTIAEMBIX OTHOCALIMXCS K IEPEXOAHBIM (POPMaM.
OCTAaTKOB OPraHU3MOB Ha3biBaTh rpymnibsl OpraHu3MoB,
JUISI KOTOPBIX BOCCTAHOBJICHBI
(bUITOTeHETUYECKUE PSIBI.
CpaBHUBATH MPOLIECCHI
MaKpO’BOJIIOIIUU U MUKPOABOJIOLUN
3.2 | buoreorpaguueckue 1 buoreorpaduueckue meTo bl u3ydeHus: | PackpbiBaTh cojiepkaHUe TEPMUHOB U
METO/IbI U3yUYEHUs sBositoMu. CpaBHEHUE (PIIOPHI U HNOHSATUN: Onoreorpadus, YHIAEMUKH,
ABOJIIOLIMH (ayHbBI MATEPUKOB U OCTPOBOB. PEJIUKTBI.
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buoreorpaduyeckue o6nactu 3emiu.
Buapi-sHIEMUKY U PETAKTHI.
JemMoHcTpanun

TabauIIbl U CXEMBI:
«buoreorpaduueckue 30HbI 3eMII»,
«[peiid koHTHHEHTOBY, «PETUKTHI».
Oo6opynoBanme: repoapun; KOJUICKITUU
HACEKOMBIX

OO00CHOBBIBATH 3HAYEHUE
ouoreorpaduu 11t U3yuEHUs
HBOJIIOLINY OPTaHU3MOB.

[lepeuncnsarey Ouoreorpaduueckue
o0acTv 3eMJIi U OOBSCHATH PUIHHBI
WX BBIJICIICHUSI.

CpaBHuBath Quiopy u hayHy MaTEPUKOB
U OCTPOBOB, PACTCHUS U KUBOTHBIX
pa3HbIX Ouoreorpaguueckux ooIacTe.
[IpuBOAUTH IPUMEPHI PEITUKTOBBIX
OpraHU3MOB, BUJIOB-IHIEMHUKOB.
OOBICHATH IPUUNHBI COXPAHEHUS
BUJIOB SHJIEMUKOB U <«OKHBBIX
HCKOTIAEMBbIX»

3.3

DOMOPUOTIOTUYECKUE U
CPaBHHUTEIIHHO-
MOP(OJIOTHYECKUE
METO/IbI U3YUCHUS
HBOJIIOIIUU

OMOpPHOJIOTMYECKUE U CPABHUTENIBHO-
MOP(OJIOTUUECKHE METObI U3YUEHUS
3BONIIOLMH. [ eHeTHUeCcKe MEeXaHU3MBbl
ABOJIIOLIMM OHTOT'€HE3a U MOSIBICHUS
SBOJIFOLIMOHHBIX HOBILIECTB.
['oMon0rnYHbBIE U AHATOTUYHBIE
oprassl. PyiuMeHTapHbIe OpraHbl 1
aTaBU3Mbl. MoOeKyIsIpHO-
reHeTUYeCKre, ONOXUMUYECKUE U
MaTEMaTUYECKUE METO bl U3YUECHHUS
SBOJIFOLIMU. | OMOJIOTMYHBIE TE€HBI.
CoBpeMEHHBIE METO/1bl IOCTPOEHHUSI
(pUIIOreHETUYECKUX JIEPEBHEB.

PackpeiBaTh copepkaHne TEPMUHOB U
MOHATUI: AIMOpuUoNorus, Mmopdoiorus,
TOMOJIOTUYHBIC M aHATIOTUYHBIE OPTaHbl,
PYJIUMEHTHI, AaTAaBU3MBbI, OMOXHUMHUYECKasI
rOMOJIOTHSL.

XapakTepru3oBaTh SMOPHUOIOTHUECKHUE,
CPaBHUTEIHLHO-MOP(OJIOTHUECKHE,
MOJIEKYJIIPHO-TEHETUYECKHE,
OMOXMMHUYECKHE, MAaTeMAaTUIECKUE
METO/TbI U3YUCHHSI SBOTFOIIH.
OOBICHATH 3HAUCHHE YMOPUOJIOTHH,
CpaBHUTEIBHOU MOP(DOIOTrHH,
MOJIEKYJISIPHOM T€HETUKH, OMOXUMUH,
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XPpOMOCOMHBIE MYTaIlMX U 3BOIIOLMS
T€HOMOB.

JemMoHcTpanun

[Hoptpersrl: K. M. bap,

A. O. Koanesckuii, @. Mrosuiep,

D. I'ekkenb.

Tabymibl 1 cxeMbl: «HadanbHbIe
CTaJNH SMOPHUOHAIBHOTO PA3BUTHUS
IMO3BOHOYHBIX JKUBOTHBIXY,
«["oMONOTHYHBIC ¥ aHAJTOTUYHBIE
Oopra"b, «PyIuMEHTBI», « ATaBU3MBD»,
«XpOMOCOMHBIE HAOOPHI YETIOBEKA U
IITAMITaH3E.

O0opynoBaHme: KOJUICKIINH,
repoapum, MyJISIKH TOMOJIOTHYHBIX,
AQHAJIOTUYHBIX, PYJUMEHTAPHBIX
OpraHoB U aTaBU3MOB

OmonHGOPMATHUKH SIS U3YyUCHHS
ABOJIIOIIMU OPTaHU3MOB.

OuenuBate Bkiag A. O. KosaseBckoro
B Pa3BUTHUE IBOJIIOIIMOHHOTO YUCHUSI.
OrnuceIBaTh FTEHETUYECKHNE MEXAHU3MBI
ABOJIIOLIMM OHTOTEHE3a U MOSIBJICHUS
ABOJIIOLIMOHHBIX HOBLIECTB.
[IpuBOIUTH MPUMEPHI ATABU3MOB U
PYAMMEHTAPHBIX OPTAHOB y Pa3JIUYHBIX
OpPTraHU3MOB U OOBSICHATH IPUUYUHBI UX
MOSIBJICHUSL.

[IpuBOIUTH TPUMEPHI TOMOJIOTUYHBIX U
aHAJIOTUYHBIX OPTaHOB.

CpaBHUBATH CTPOCHUE OPTraHOB

y OpraHu3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIIIL.

[IpuBOAUTH IPUMEPHI OMOXUMHUYECKON
Y TEHHOW TOMOJIOTHH.

OnenuBarth 3HaueHUE OMOMHGOPMATUKHI
JUISl U3YYEHUs 3aKOHOMEPHOCTEN
ABOJIIOIUU

3.4

OO01ue
3aKOHOMEPHOCTH
DBOJIFOLIN

OO01ue 3aKOHOMEPHOCTH (TIpaBuUJIa)
sBoNIOLMU. [Ipunyun cmenvl pyHKyuil.
HeoGpaTtumMocTs 3BOIONNH.
AnanTuBHasg paavanus.
HepaBHOMEPHOCTH TEMIOB ABOTIOLINH.
JdeMoHcTpauuu

PackpbiBaTh cofiep:kaHue TEPMUHOB U
MNOHSTUN: cMeHa (YHKIIUI OpraHoB,
HEOOPaTUMOCTB PBOJIIOIUH, a/IallTUBHAS
paauarusi, HepaBHOMEPHOCTb TEMIIOB
HBOJIFOLIMH, YEPEJOBAHUE TIIABHBIX
HaIIPaBJICHUMI YBOJIIOLUH.
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Tabauusl 1 cxembl: «I TaBHBIE
HaIlpaBJIEHUs 3BOIIOLUNY, «O01mue
3aKOHOMEPHOCTHU 3BOJIFOLIHI

AHanu3upoBaTh IPUUIMHBI YEPETOBAHMS
IJIABHBIX HAIPABJICHHUH 3BOJIOLNH.
[IpuBOANTH MPUMEPHI POUCXOKICHUSA
OpraHUu3MOB OT
HECIEUNaTU3UPOBAHHBIX MPEJIKOB U X
IIPOTPECCUPYIOLIEH CIIEUATU3ALNH.
OOBICHATH IPUUMHBI HEPABHOMEPHOCTH
TEMIIOB JBOJIFOLIUH.

[IpuBOIUTH IPUMEPHI AJANITUBHOU
paauanuu y OpraHu3MoOB.

OOBICHATH IPUYKUHBI HEOOPATUMOCTH
ABOJIIOLIMH

HToro yacoB 1o Teme 6
4 | Tema «IlpoucxoxkaeHue u pa3BUTHE KU3HU HA 3emJie»
4.1 | 'unote3bl 2 Hayunbie runoTe3nl MpoOuCX0xKACHUS PackpsiBaTh copepkaHre TEPMUHOB U

BO3HUKHOBEHHUS KU3HHU
Ha 3emJie

KU3HU Ha 3emiie. AOUOTeHE3 U
nancnepmus. Jlonayunsie
MPEJCTaBICHUS O 3aPOKICHUH KU3HU
(xpearonusm). ['unoresa
MIOCTOSIHHOTO CaMO3apOKICHUS KU3HU
U €€ ornpoBepxkenue onbitamu O. Penu,
JI. Cnannanuanw, JI. ITactepa.
[IpoucxoxaeHue KU3HU U
acTpoOHOJIOTHS.

JdemoHcTpanuu

[Moptpetsi: @. Penu, JI. Cnannanuanu,
JI. ITacrep.

MOHATHUHN: KpEallnOHU3M, BUTAJI3M,
naHcrnepmusi, abUOTeHE3.

W3naraTe HayYHBIC TUITOTE3BI K TEOPUHT
MIPOUCXOXKJICHUS KU3HHU Ha 3eMIIe.
OmuenuBath Bknag @. Pean,

JI. Cnannanuasnu, JI. ITactepa

B (hopMUPOBaHNME HAYYHBIX B3TJISI0B
Ha TIPOUCXOXK/ICHUE KU3HUA Ha 3eMIIe.
[TepeuncnaTh cTaauu pa3BUTHS )KU3HU
Ha 3emie, COTIIAaCHO TeOpHH OUOMo33a
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Tabamup! 1 cxeMbl: «CxeMa onbITa
®. Pean», «Cxema onwita JI. [Tactepa
0 U3YYEHUIO CaMO3apOKIACHUS
YKU3HIDY

4.2

OCHOBHBIE 3Tarbl
HEOPraHUYECKOU
ABOJIIOLIUU

OCHOBHBIE 3Tabl HEOPTaHUYECKOI
spomonuu. [lnanerapnas
(reosioruyeckast) IBOJIOLIHS.
XuMuueckas dBOIONHS. AOHOTeHHBIN
CHUHTE3 OpPraHUYECKUX BEIIECTB

u3 Heopranndeckux. OneiT C. Muiepa
u I'. FOpu. O6pazoBanue noJmMepoB
n3 MmoHoMepoB. KoanepBarnas
runore3a AWM. Onapuna, runoresa
nepBuyHoro oyiasona J[xx. XonzaeitHa,
reHernyeckas runoresza ['. Mémnepa.
Pu6o3umsl (T. Yek) u runoresa
«vupa PHK» V. I'mnGepra.
dopmupoBaHue MeMOpaH U
BO3HUKHOBEHHUE MPOTOKIIETKH.
JdemoHcTpauuu

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

A. W. Onapumn, J[x. Xoneiix,

I'. Ménnep.

Tabauiel u cxembl: «Cxema onbITa
C. Munepa, I'. FOpu», «Otansl
HEOPraHWYECKON SBOIOLIAN.

PackpriBaTh coiepkaHue TEPMUHOB U
MOHSATUM: T€0JIOTUYECKask SBOJIOLIUS,
XUMHUYECKasi BOJIOLMS, A0MOTCHHBIM
CUHTE3, IepBUYHAS aTMOc]epa,
KOallepBaTHBIE KaIlId, pUOO3UMBI,
MPOOUOHTHI.

XapaxkTepu3oBaTh OCHOBHBIE ATAIIbI
XUMHYECKOU IBOIIOLUU.

Ha3zpiBaTp XMMHUYECKH COCTAB
NEepBUYHON aTMOc(epbl 3eMIIH.
OuenuBatb Bknag C. Munepa,

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

B (popMHpOBaHUE HAYYHBIX B3IJISIIOB
Ha IPOUCXOKAECHUE )KU3HH Ha 3eMII€.
OnuceiBaTh yCJIOBUS, HEOOXOIUMBIE
JUTST aOMOTE€HHOr0 CUHTE3a
OPraHUYECKUX COCAUHECHUMU.
ITpuBOAUTE TpUMEPHI MOJIEKY I,

Y KOTOPBIX BO3HUKJIU MPOLECCHI
T€HETUYECKOT0 KOITUPOBAHUS U
dhepMeHTaTUBHASI aKTUBHOCT.
O00CHOBBIBATH HEBO3MOKHOCTD
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BupryanabHnas 1adbopaTopHasi padora
«MonenupoBanue onbIToB Musepa—
Opu no nzydeHnto abuoreHHoro
CHUHTE3a OPTaHUYECKUX COCIUHECHUN

B MIEpBUYHON aTMOchepe»

MTOBTOPHOT'O BO3HUKHOBCHHMS KU3HH Ha
3emie

4.3 | Ucropus 3emnn u HcTopus 3emiin 1 METObI €€ PackpbiBaTh cojiepkaHie€ TEPMUHOB U

METO/IbI €€ U3yUECHUS u3zydeHus. Mickonaembie OpraHu4YecKrue | IMOHIATUM: T€OXPOHOJIOTHS
ocraTku. ['eoxpoHoIorus u €€ MeToabl. | (OTHOCUTEIbHAs, A0COIIOTHAs),
OtHocuTenbHas U a0COTIOTHAs OKAMEHEIJIOCTH, METObI
FEOXPOHOJIOTHA. [ '€0OXpOoHOIOTHYECKAasT | T€OXPOHOJIOTUH, TEOXPOHOIOTNYECKast
1IKaJa: 0HBI, 3PbI, IEPUOJIBL, FIIOXU. 1IKasa: 30Hbl, 3Pbl, IEPUOJIBIL, SIIOXU.
JdemoHcTpauuu XapakTepu30BaTh METObl U3YUYCHUS
TabauIIbl U CXEMBI: HMCTOPUH 3EMIIH.
«I'€e0XpOHOJIOrMYECKasl MIKaIa. IlepeuncnsaTe pa3aesnsl
Oo6opynoBanme: KOJUICKIIUU r€OXPOHOJIOTHYECKOM ITKAJIBI.
OKAMEHEJIOCTEM, TTOJIE3HBIX O1ieHMBaTh 3HAYEHUE UCKOTTAEMBIX
VICKOIIA€MbIX; MYJISIKM OPTaHUYECKUX OCTAaTKOB JJIsl U3y4YEHUsI UCTOPUU
OCTaTKOB OPraHW3MOB. pPa3BUTHUS KU3HU Ha 3eMIJIE.
JlabopaTropnasi padora OOBICHATH XapaKTep pacupeeIeHus
«M3ydyeHue u ONnrcaHrne NCKOMaeMbIX HCKOIIa€MbIX OCTATKOB B 3€MHOM KOpE.
OCTaTKOB JIPEBHUX OPTraHU3MOB)» CpaBHUBaTh METO/IbI A0COFOTHOM U

OTHOCHUTEIBHON I€OXPOHOJIOTUN
4.4 | HayayibHbIC 3TaITbI HauvanpHble Tansl opraHnyeckon PackpsiBaTh coziepkaHue TEPMUHOB U
OPTaHUYECKON sBosTtorvu. [TosiBIIeHHE 1 HBOJTFOLIMS MOHSITUI: «IIOCJTIEAHUNA YHUBEPCATbHBIN
ABOJIIOLIUU MIEPBBIX KJIETOK. DBOJIOIHS oO1IMii TPeI0K», OTHOKJIETOUHBIS

MeTaboan3Ma. BosHHKHOBEHUE MEPBBIX
skocucteM. CoOBpeMeHHbIE MUKPOOHBIE

OpTaHU3MBbl, POKAPUOTHI, SyKAPHOTHI,
CUMOMOreHes.
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OMOTUIEHKH KaK aHaJIOT MEPBBIX

Ha 3emiie coobuiecTB. CTpOMATOUTHI.
[IpokapHuOTBI U YYKapUOTHI.
[IpoucxoxieHne 3yKapuoT
(cumOuoreHes). DBONMIOLUOHHOE
MIPOMCXO0K/IEHHE BUPYCOB.
JemMoHcTpanun

Tabauiel u cxembl: «HavyanbHbIe STarbl
OPTraHUYECKOM IBOIIOIUNY, «Cxema
00pa3oBaHUsI 3YKAPUOT IyTEM
cumbuorenesa», «CTpoeHue BUpyca»

XapakTepu30BaTh HAYAJIbHbBIE ATAIIbI
OPTraHUYECKOUN IBOJIOLUU.

[IpuBoauTH MpUMEPHI apoMop(H030B
MEPBBIX OJJHOKIETOYHBIX OPTaHU3MOB.
XapakTepu3oBaTh OCHOBHBIE
MOJIOKEHUS U JI0KA3aTENbCTBA TUIIOTE3bI
CUMOHOreHe3a.

Jloka3bIBaTh MOJyaBTOHOMHOCTb
MUTOXOHAPHUN U TUIACTHU]L, UX
MPOUCXO0XKJIEHUE OT MPOKAPUOTUYECKHUX
KJIETOK.

Jlenatb BBIBOJBI O 3HAYECHUN
BO3HMKHOBEHUS (DOTOCUHTE3A,
(dbopMupoBaHus sApa i NajdbHeHIIero
Pa3BUTHSA )KU3HU Ha 3eEMIJIE.
XapakTepu30BaTh TUIOTE3bI
IIPOUCXO0KJICHUSI BUPYCOB

4.5

DBOJIIOIUSA DYKAPUOT

[Ipoucxox1eHrne MHOTOKJIETOYHBIX
OpraHu3mMoB. Bo3HMKHOBEHME
OCHOBHBIX I'PYIIIT MHOTOKJIETOUHBIX
OpPraHU3MOB.

JdemoHcTpanuu

[Moptpert: U. 1. Me4yHUKOB.

Tabauiel u cxembl: «HavaapHbIe STaMbI
OpraHuyecKkoil 3Boonumny», «Crucrema
YKUBOU MPUPOABD)

PackpeiBaTh CofiepyKaHUE TEPMUHOB U
MOHSTHI: TPOKAPUOTHI, SYKAPHOTBI,
MHOTOKJIETOYHOCTb, CIICIIHATH3aLHS
KJIETOK, BUPYCHI.

XapakTepu30BaTh MPOUCXOKICHUE
MHOTOKJICTOYHBIX OPTraHU3MOB.
CpaBHUBaTH 0COOCHHOCTH
HYKApPUOTHYECKUX U IPOKAPHOTUICCKUX
OpPTaHU3MOB.

HaspiBath 0CHOBHBIE apOMOP(HO3BI
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DYKApUOT U OLICHUBATh UX 3HAYCHUE TS
JAIbHEUIIEr0 Pa3BUTHUS KU3HU

4.6 | OCHOBHBIE 3TAITbI OCHOBHBIE 3Talbl 3BOJIOLMHU BEICHINX | PackpbIBaTh coAep:kaHUE TEPMUHOB U
ABOJTIOIUU pactenuii. OcHOBHBIE apoMOp(}O3bI MOHSATUH: BOAOPOCIH, PUHUO(PHUTHI,
pPacTUTEIILHOTO MUPa pacTeHui. BbIxoj pacTeHuil Ha Cylly. | MXH, TalOPOTHUKOOOpa3HbIE, CEMEHHbIE

[TosiBneHUE CIOPOBBIX PACTEHUM U MarnopOTHUKH, TOJIOCEMEHHBIE,
3aBO€BaHUE UMU cylu. CeMeHHbIe MOKPBITOCEMEHHEBIE, OecIooe
pactenus. [IporcxoxkaeHne IIBETKOBBIX | MTOKOJIEHHE (CIIOpOdHUT), T0JI0BOE
pacTeHuil. nokoJjieHue (raMeTodur).
JemMoHCcTpanun [lepeuncnsaTb OCHOBHBIE 3TAIbI
Tabauibl U cxeMbl: «ApoMOpPPO3bI ABOJIIOLMH PACTUTEIHLHOTO MHUPA.
pacteHui», «Punnoduten, HasbiBaTtb 0CHOBHBIE apOMOP (O3B
«OIHOKIETOUYHBIE BOJAOPOCIINY, pPacTEeHHI U OLIEHUBATh UX
«MHOTOKJIETOUHBIE BOJIOPOCIH, ABOJIIOIIMOHHOE 3HAYEHUE.
«Mxwn», «[TanopoTHUKNY, CpaBHUBaTH 0COOCHHOCTH CTPOCHUS
«I"omoceMmeHHBbIe pacTeHus», «Oprauel | pacTCHHUI pa3HbIX OTICIOB
LBETKOBBIX PACTEHUIN.
Oo6opynoBanme: repdapun pacTeHUN
Pa3JIMYHBIX OTJIEIOB.
IpakTnueckasi padora
«M3ydenre ocoOeHHOCTEM CTpOeHUS
pACTEHUH Pa3HBIX OTIICIOBY»

4.7 | OcHOBHBIE ATAIbI OCHOBHBIE 3TaIbl BOJIOINMU PackpsiBaTh copepikaHue TEPMUHOB U

9BOJTIOIIAN KUBOTHOTO
MHpa

AKUBOTHOTO Mupa. OCHOBHBIE
apoMopd 036l JKHBOTHBIX. BeHcKast
dayna. KemOpuiickuii B3pbIB —
MOSIBJIEHUE COBPEMEHHBIX THIIOB.

MOHSTUI: TPOCTEUIIINE, TIITACTUHYATBIE,
KUIIEYHOIIOJOCTHBIE, TNIOCKUE YEPBH,
YJICHUCTOHOTHE, PHIObI, 3eMHOBO/IHBIE,
MPECMBIKAOIINAECS, ITULIBI,
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IIepBbie XOpAOBBIE KUBOTHBIE. JKU3Hb
B BOJI€. DBOJIIOLUS TI03BOHOYHBIX.
[Ipoucxoxnenne ampuoOuii u
pentunui. [Ipoucxoxaenue
MJIEKOMUTAOMKX U nitull. [Tpunimn
KJroueBoro apomopgosza. OcBoeHue
0€eCrO3BOHOYHBIMHU Y TTO3BOHOUYHBIMU
KUBOTHBIMH CYIIIU.

JemMoHcTpanun

Tabnuib! u cxeMbl: «Cxema pa3BUTUS
KUBOTHOTO MUPa», «KApoMop(]o3bl
KUBOTHBIX», «[IpocTeimme»,

«Kwumieunonosoctaeie», «IImockue
yepBu», «HieHuCToHOTHEY, «PHIOBDY,
«3eMHOBOIHBICY,
«IIpecmpbikatommecs», «lITuipm,
«MIeKOnUTAaIOIE .
O0opynoBaHue: KOUICKIINU
HACEKOMBIX; BJIIAKHBIC MPEMapaThl
YKUBOTHBIX; PAKOBUHBI MOJUTIOCKOB;
KOJIJICKIIMU UTJIOKOXKUX; CKEJICThI
MIO3BOHOYHBIX )KUBOTHBIX; Uy4eJia MTHI]
Y 3BEPEU.

IpakTnueckasi padora

«M3ydenne ocoOEHHOCTEH CTpOeHUS
IMO3BOHOYHBIX JKMBOTHBIX)

MJIEKOIUTAIOIINE, SKTOAEPMA,
DHTOAEPMA, ME30J€pMa, ABYCTOPOHHSSA
CUMMETPHUS, TEINIOKPOBHOCTb.
[lepednciiATb OCHOBHBIE ATAIbI
HBOJIFOLIMH KUBOTHOTO MHPA.
HazbiBaTh OCHOBHBIE IIpEaJanTalluH,
CIIOCOOCTBOBABILIKE BBIXO/1Y dKUBOTHBIX
Ha CyIly.

OneHnBaTh 3HAYEHUE PA3BUTHUSA
HEPBHON CUCTEMBI JIJIs1 IPUCTIOCOOICHUS
YKUBOTHBIX K YCJIOBHSM OKPY’KarOIIEH
Cpenpl.

OOBICHATH MPUUUHBI 3BOJTIOLIMOHHOTO
paciBeTa HaCEKOMBIX, KOCTHBIX PbIO,
NTHUL, MIEKOITUTAIOLIIUX
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4.8

PasButue xxn3uu
Ha 3emiie

PazBuTHe XU3HU Ha 3emiie 1O 3paM U
IepuoaaM: apxeu, MpoTEPO30H,
I1aJIC030M, Me3030H, KaitHo301. O0mmas
XapaKTEPUCTHKA KJIMMaTa 1
re0JIOTHYECKHX MpoueccoB. [losBienne
Y PACLBET XapaKTEPHBIX OPraHU3MOB.
VYrieobpa3oBaHue: €ro yclIoBUs U
BJIMSTHUE HA Ta30BBIM COCTaB
aTMoc(ephl.

MaccoBbie BBIMUPaHUS —
3KOJIOTUYECKHAE KPU3UCHI ITPOULIOTO.
[IprunHBI ¥ CIEACTBUSA MAaCCOBBIX
BbIMHUpaHuil. COBpEMEHHBII
AKOJIOTUYECKAN KPU3HC, €TO
ocobennocTtu. [Ipo6iema coxpaHeHus
O6ropazHoobpasus Ha 3emIie.
JdemoHcTpauuu

Tabnub u cxembl: «Pa3Butue xxu3Hu
B apXEUCKOU 3pe», «Pa3zBuTue Ku3Hu
B IIPOTEPO30MUCKOM 3pe», «PazButue
YKA3HU B NTAJIE030MCKOM 3pe»,
«Pa3BuTHE KU3HU B ME3030UCKOU 3peER,
«Pa3BuTHE )KU3HU B KAMTHO30MCKOM
ape»

PackpsiBaTh cojiepKaHUE TEPMUHOB U
MIOHATUM: apXel, apxebaKkTepuu,
[IMaHOOAKTEPHH, POTEPO3OH,
najae030M, KeMOpHii, OpAOBUK, CUITYD,
JIEBOH, KapOoH, niepMb, [lanres, Tertuc,
TPUIOOUTHI, PUHUO(DUTHI,
PAKOCKOPIHOHBI, TAHIIUPHBIE PHIOHI,
KOTHJIO3aBPbl, M€3030M, [ OH/1BaHa,
JlaBpa3zus, Tpuac, ropa, Mell, XBOWHBIE,
TUHKTOBbI€, CATOBHUKOBBIE,
OeJIeMHUTBI, aAMMOHUTBI, IMHO3ABPHI,
apXEONTEPHUKC, TOKPBITOCEMEHHBIE,
KalHO30M, NajJeoreH, HEOTeH,
AHTPOIIOTE€H, MAaCCOBOE BHIMUPAHHUE.
XapakTepu3oBaTh Pa3BUTUE KU3HU

Ha 3eMJIe TI0 3paM U MEPHUOJIaM.
YcranaBnuBaTh 3aBUCUMOCTD MEXKITY
re0JIOTMYECKUMU MPOLIECCAMH,
M3MEHEHUSIMU KJIMMAaTa U MpoLeccaMu
B JKMBOU MPUPOJIE.

OOBSACHITH MPUUUHBI PacIBETa
CHUCTEMATHYECKHUX TPYII OPTaHU3MOB
B PA3JIMYHBIC 3PbI U TIEPUO/IBI.
AHanM3upoOBaTh NPUYUHBI U CIICICTBUS
MACCOBBIX BBIMUPAHUU.

Ha3zpiBath 0CHOBHBIE apOMOP(HO3BI
PACTEHHI U KUBOTHBIX.
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[TpuBOIUTH IPUMEPHI IEPEXOTHBIX
dbopM opraHu3mMoB.
AHaIM3UPOBATH ITyTH PEIICHHUSI
pOoOJIEMBI COXPaHEHHUS
O6uropazHoobOpasus Ha 3emIie

4.9

COBpCMCHHEUI CHUCTCMa
OpraHUYCCKOro Mmupa

CoBpeMeHHas cucTemMa OpraHu4eCcKOro
mupa. [IpuHumns! knaccudukanum
opranu3MoB. OCHOBHBIE

CHUCTEMATUYECKHE IPYIIIBI OPraHU3MOB.

JdemoHcTpauuu
Tabsauubl u cxembl: «CoBpeMeHHas
CHUCTEMa OPraHuYeCKOro Mupa»

PackpeiBaTh coqiepykaHUE TEPMUHOB U
MOHSITHI: OaKTEepHUH, apXeH, BHICIITHIE
pacTeHus, 3eIEHbIe BOJOPOCIIH,
OarpsiHku, Oypbie BOJIOPOCIIH,
MOXOBUIHBIE, TATIOPOTHUKOBHUIHEIE,
XBOIIIEBU/IHbBIE, TUIAYHOBUHBIE,
rOJI0CEMEHHBIE, TOKPHITOCEMEHHBIE,
MPOTHUCTHI, KHIIIEUHOTIOJIOCTHBIE,
MJIOCKUE YEPBU, KPYTJIbIC YEPBU,
KOJIbUATHIC YEPBH, WICHUCTOHOTHE,
MOJITFOCKH, UTJIOKOKUE, XOPJOBbIE,
rpuOBbI, TUIIATHUKHA, BUPYCHI.
XapakTepru30BaTh COBPEMEHHYIO
CUCTEMY OPraHUYECKOT0 MHpA;
Ha3bIBaTh OCHOBHBIE CHCTEMAaTUUYECKHE
IPYIIBI OPTaHU3MOB.

OOBIICHATH MPUHITUTIBI KJIACCU(DUKAITUT
OpPTaHU3MOB.

[lepeuncnsTb OCHOBHBIE TPU3HAKU
MPOKAPUOT, PACTECHHM, )KUBOTHBIX,
rpuOOB, KPaCHBIX U OYPBIX BOJOPOCIIEH.
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[IpuBOINUTH IPUMEPHI IPEACTABUTEIEN
OCHOBHBIX CUCTEMATUYECKHAX IPYTII
OpPraHU3MOB

Hroro yacoB 1o teme 15
5 | Tema «IIpoucxo:xieHue 4ejI0BeKa — aHTPONOTreHe3»
5.1 | AuTponosorus — 1 Paznensl v 3aaun aHTPOMOJIOTUH. PackpsiBaTh cojiepKaHUE TEPMUHOB U
HayKa O YeJIOBEKE MeTtoabl aHTPOMOJIOTUH. MOHATUM: aHTPOMOJIOTHS, MOpP(dOJIOTHS,
JdemoHcTpauuu AHTPOIIOrE€HE3, AaHTPOIIOMETPHUS,
Tabnuiibl u cxeMbl: «MeTo b PEKOHCTPYKIIUS, apXEOJIOTHS,
AHTPOMOJIOTUI. STHOrpadusl.
ObopynoBanme: MyJsiKu HasbiBaTe pazensl u 3a1auun
OKAMEHEJIOCTEN, IIPEIMETOB AHTPOMOJIOTUH.
MaTepUaIbHOU KyJIbTYPhI IPEIKOB XapakTepu3oBaTh METO/IbI
yenoBeka; otorpaduu HaX00K AHTPOITIOJIOTUU U CPABHUBATH UX MEXKY
MCKOIIA€MbIX OCTATKOB Y€JIOBEKA co00ii.
BriiensaTs BOnpoCkl 3BOTIOLHAH
YEJI0BEKa, UCCIIEAYyEMbIE IIPU TOMOILLH
Pa3IMYHBIX METOJIOB
5.2 | Pa3Butue 1 CraHoBieHuUE NMPECTaBICHUI PackpsiBaTh copepkaHre TEPMUHOB U
MPEJCTABICHUI 0 IPOUCXOXKAEHUH YEJIOBEKA. MIOHSITUI: AaHTPOTIOT€HHAs TEOPHsS,
O IPOUCXOXKAECHUU Penurnosnsie BO33peHus. TpynoBas teopusi, Homo sapiens.
YEeJI0BEKa CoBpeMEHHBIE HAYYHBIE TEOPHHU. OuenuBath Bkiaa Y. lapBuna

JdemoHcTpauuu

Iloptper: Y. [lapBuH.
Tabau1ib! 1 cXeMbl: «MeToabI

AHTPOIIOJIOTUIY.

B Pa3BUTHE NPEICTABICHUIN

O IIPOUCXOXKIECHUHU YEIIOBEKA.
ApryMEeHTUPOBAHHO KPUTUKOBATH
PEIUTUO3HBIE NPEICTABICHUS
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ObopynoBanmne: MyJsiKu
OKaMEHEJNOCTEN, IPEAMETOB
MaTepUaAIbHON KYJIbTYPhI PEIKOB
YeJI0BeKa; penpoaykiuu (pororpadun)
KapTUH ¢ MU(OTOTHICCKUMHU U
OMOJICCKUMU CIOKETaMU
MIPOUCXOKICHUS YEJIOBEKA

O TIPOMCXOK/ICHUH YEJIOBEKA C MO3ULIUU
€CTECTBEHHBIX HAYK.

XapakTepu3oBaTh HAyYHbIE TEOPUHU
MIPOUCXOKJICHHS YeJIOBEKA

53

MecTo 4yeJioBeEKa
B CUCTEME
OpPTraHUYECKOTO MHUpa

CX0ACTBO YenoBeKa C )KUBOTHBIMH.
CucreMaTnuecKoe MOJI0KEHNE
yesioBeka. CBUIETENBCTBA CXOACTBA
YEJI0BEKA C JKUBOTHBIMMU:
CPaBHUTEILHO-MOP(OJIOTUUECKHE,
AMOpHOIOTHYecKUe, (HPU3U0JI0ro-
OMOXMMHYECKHE, ITOBEICHYECKIE.
OTnnyus yenoBeKa OT KUBOTHBIX.
[IpssMOX0KIEHME U KOMILIEKC
CBSI3aHHBIX C HUM IIpU3HAKOB. Pa3Butue
TOJIOBHOT'O MO3T'a M BTOPOM CUTHAJIBHOM
CUCTEMBI.

JdemoHcTpanuu

Tabauie u cxembl: «I 0J0BHON MO3T
yesoBekay, «HenoBekooOpa3Hbie
00e3bsiHbIY, «CKelleT yeloBeka 1
CKEJIeT IUMIIaH3e», «PyaumMeHTsI 1
aTaBU3MbD».

OO0opynoBaHme: CKEJIET YEJIOBEKA;
MO/IEJIb Yepera YeJIoBeKa U yepena

PackpsIiBaTh cojiepkaHue TEPMUHOB U
MOHATUHN: PYJUMEHTHI Y YSIIOBEKa,
aTaBU3MBbI y YEJIOBEKa,
MPSMOXO0XKICHHE, BTOPAst CHTHATIbHAS
cuUcTema.

OnpenensaTh CUCTEMAaTUYECKOE
MOJIOKEHHUE YEIIOBEKA B OPTaHUIECKOM
MHpeE.

BBISIBISATE 4epTHI CXOICTBA U pa3IUIMS
YeJI0OBEKA M )KUBOTHBIX.
XapakTepu3oBaTh CBUICTCIHCTBA
CXOJICTBA YEJIOBEKA 1 KUBOTHBIX
(cpaBHUTEIIBHO-MOP(OJIOTHUESCKHE,
sMOpuoIornYecKkue, Gu3noaoro-
OMOXHMHYECKHE, TIOBEJICHUYCCKHUE).
[IpuBOANTH MPUMEPHI ATABU3MOB U
PYJIMMEHTOB y YeJIOBEKA.

OrnuceIBaTh MPU3HAKK YEIIOBEKA,
c(hopMHUPOBABIIIHECS B CBSI3U

C IPEBECHBIM 00Pa30M KU3HU MPEAKOB
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IIMMIIaH3€; MOJIETb KUCTH YEJIOBEKa U
KHCTH IIAMITaH3E.

JlabopaTopnasi paGora

«3yuenne 0coOEHHOCTEN CTPOEHMUSI
CKEJIETa YEJIOBEKA, CBA3aHHbIX

C IPAMOXOXKIACHUEM»

U TIPSIMOXOKICHUEM.

BBIABIATE IPUUMHBI 0COOEHHOCTEMN
CTPOEHHMSI Uepera YesIoBeKa

10 CPABHEHUIO C YETIOBEKOOOPa3HBIMU
00e3bsHaMU.

CpaBHHBaTh OPYAUIHYIO AESITEIBHOCTD
YeJIOBEKA U )KMBOTHBIX.

CpaBHUBaTh 0COOEHHOCTH BbICILIEH
HEPBHOM JEATENBHOCTH YEJI0BEKA U
’KUBOTHBIX

5.4 | JIBwKyIue CUIIbI JIBrxyue cuibl ((hakTopsl) PackpbIBaTh cosiepkaHrE TEPMUHOB U
(paxTopsr) aHTpOIIOTeHe3a: ONOJIOTUYECKHUE, MOHATUI: HACJIEICTBEHHAs
aHTPOIIOTEHE3a conuaibHble. COOTHOLIEHUE W3MEHYHUBOCTb, ECTECTBEHHBIN O0TOOD,

OMOJIOTrMYECKHUX U COLUAIbHBIX OpyAMITHAs AESATENBHOCTD, IPYIIIIOBOE
(akTOpOB B aHTPOIIOT€HE3E. COTPYAHUYECTBO, OOLIEHNE, PEUb.
JleMoHCTpauMu XapakTepu3oBaTh ABUKYILNE CUITBI
Tabuuibl U cxeMbl: «/[BrxKyIIMe Cuiibl | aHTPOIMOTEeHEe3a: OMOJIOTUYECKUE U
AHTPOIIOTEHE3A. COLIMAJIbHBIE
OoopyaoBaHme: MyJISKUA IPEIMETOB
MaTepUAIIBHON KYJIbTYpbI IPEIKOB
YeJI0BEKa

5.5 | OcHOBHBIE CTa UM OCHOBHBIE CTaIMH AaHTPOIIOI€HESA. PackpbIBaTh cosiepKaHUE TEPMUHOB U

AHTPOITIOI'CHE3a

PanHue yenoBexkooOpa3Hble 00€3bsIHBI
(MPOKOHCYJIbI) U PAHHUE TTOHTUJIBI —
o01ye NpeaKu YeI0BeKOOOpa3HbIX
00€3bsIH U JI0Jeil. ABCTPAIONUTEKH —
JIBYHOT'ME NPEIKH Jioaen. Uenosek

MOHSTUI: aBCTPAJIONIUTEK, YenoBek
yMelbli, YenoBek psaMOXOIsIIni,
Yenosek refinenpoeprekuid, Yemonek
HEaHEPTaJIbCKUN, KPOMaHbOHELL,
JICHUCOBCKHUM U€JI0BEK, YeoBek

122



denepanpHas padouas nporpamma | buomorus. 10-11 kmaccel (yriyOnEéHHBIN ypOBEHB)

YMEJIbII, IEPBBIC U3TOTOBIICHUS
opyauil Tpyna. Uemosek
MPAMOXOAIINN U TIEPBBIN BBIXO/T
mrozeit 3a npeaensl Adpuku. YeroBek
reiaenb0epreKuii — 00IMiA IPeaoK
HEAHJAEPTAIBLCKOTO YEJIOBEKA U
YEeJI0BEKa pa3yMHOro. Yenosek
HEaHJIEPTAIbCKAM KaK BU/JI JIFOJICHU
XO0JIOTHOTO KiuMarta. YemoBek
pa3yMHBIA COBPEMEHHOTO THIIA,
JICHUCOBCKHUM Y€JI0BEK, OCBOCHHUE
KOHTHUHEHTOB 3a npeaenaMu AGpuki.
IlaneoreneTrka U MajaeorecHOMHMKA.
JdemoHcTpauuu

[Moprperst: JI. JIuku, . 5. Porunckuid,
M. M. I'epacumos.

TaOJHIBl U CXEMBI: « DBOJIFOIIMOHHOE
JIPEBO YEJIOBEKa», «ABCTPATIOMUTEKY,
«Yenosek ymenslinn», «Henosek
MPAMOXOISIIUIY, «JleHnCOBCKUI
yenoBek», «Heanaepranbub,
«KpomanboH1b, «IIpegku uenoBekay.
Oo6opynoBanme: MoAeIH TOpCca
MPEJIKOB YEJIOBEKA; MYJISKU MPEIMETOB
MaTepUabHON KYJIbTYPhI IPEIKOB
YyeJoBeKa

pPa3yMHBI COBPEMEHHOIO THUIIA,
MajaeoreHeTHKA.

XapakTepu30BaTh OCHOBHBIE CTAITUU
AHTPONOTECHE3A.

BBISBIISITE MPOTPECCUBHBIE YEPTHI,
MOSIBUBIIMECS y MPEAKOB YEIIOBEKA
HA Pa3HBIX CTAUIX AHTPOIOTECHE3A.
[TIpuBOAMTE pUMEPHI TPEACTABUTEIECH
OCHOBHBIX CTaJWi aHTPOIIOT€HE3A:
ONMCHIBATh UX AHTPOIIOMETPUUYECKHUE
JaHHbIe, 00pa3 JXU3HU U OPYAHs TPya.
CpaBHMBATH ITPEJICTABUTENICH OCHOBHBIX
CTaJIuil aHTPONIOTEHE3a
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5.6 | DBomroNUs DBOJIIOLMS COBPEMEHHOTO YEJIOBEKA. PackpsiBaTh copepkaHre TEPMUHOB U
COBPEMEHHOI'0 EcTtecTBeHHBII 0OTOOP B MOMYJIAIUAX ITOHSATUN: MyTallMOHHBIN IIPOLIECC,
YEJI0BeKa yenoBeKa. MyTallMOHHBIN MPOLIECC U noIMMOpU3M, TTOMYJISIIMOHHbBIE

nosumopdusm. [lomynsimonnbie BOJIHBI, Apeiid) reHOB, MUTpaIIHs,

BOJIHBI, Ipeid reHoB, MUTpalus u «(dekT ocHOBaTES.

«3(QdeKT OCHOBATENS» B OMYJISAIUAX XapakTepu3oBaTh POJIb ECTECTBEHHOTO

COBPEMEHHOTO YEJIOBEKA. 0TOOpa B MOMYJISILIUSAX COBPEMEHHOTO

JdeMoHcTpaumnu yeJIoBeKa.

Tabauib U cxeMbl: «ITarnbl 3BoJitonuu | OIeHUBaTh POJIb MYTAIMOHHOTO

YEJIOBEKa» rpolecca, HOnyJIsIUOHHBIX BOJIH,
apeiida reHoB, MUrpanuu, «3pdexra
OCHOBATEJIS» B IBOJIFOLIUN TOMYJIALNI
COBPEMEHHOI0 YEJIOBEKA.
[IpuBoauTH MpUMEPHI PaKTOPOB,
CITOCOOHBIX BBI3BATH MOMYJISIIITUOHHBIC
BOJIHBI B 3BOJIIOL[MN COBPEMEHHOTO
YeJI0BeKa

5.7 | YUenoseueckue pachl. Yenoseueckue pacel. ITonsarue o pace. | PackpwiBaTh cojiepykaHUE TEPMUHOB U

MexauCcuuIIMHapHbIC
METObI aHTPOITOJIOTHH

bonpime pacel: eBponieouiHas
(eBpazuiickas), aBCTpaJO-HETPOUIHAS
(?KBaTOpHUaIbHAS ), MOHTOJIOUHAS
(a3uarcko-amepukaHckas). Bpems u
MyTH PacceIeHus YeJoBeKa Mo
ianere. EMMHCTBO YeloBeYeCKUX pac.
HayuHnas HecoCTOSTENbHOCTD pacu3ma.
[Tpucnoco6aeHHOCTh YelloBeKa

K Pa3HbIM YCJIOBHUSAM OKpYKarolen

MOHSTUI: paca, paCOTeHE3, pacu3M,
COLMAJIBHBIN JaPBUHU3M.
XapakTepru3oBaTh IPU3HAKH OOJIBIITNX
pac 4eaoBeKa: EBPONICOUIHON
(eBpa3uiiCKoli), aBCTPAIO-HETPOUTHOM
(?KBaTOpUAIILHOMN ), MOHTOJIOUTHOM
(a3uaTcKo-aMepUKAHCKOM ).

BbISIBASATH NpUYMHBI BOSBHUKHOBEHUS
YEJI0BEYECKHUX Pac.
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cpensbl. Bausinue reorpaduyueckoit
cpenbl U npeiida reHoB

Ha MOp(}OJI0THIO U (PU3UOJIOTHIO
YEJIOBEKa.

MexucuuIuIMHapHbIE METOIbI

B (puznueckoit (OMOTOTHIECKOM )
AHTPOMOJIOTUU. DBOJIIOIMOHHAS
AHTPOMOJIOTUS U AJIEOAHTPOIIOIOT U
YEJI0BEYECKHUX MOIMYISALIHAN.
buoconmansHbie HCcCien0BaHUS
pupoasl yenoseka. MccnenoBanne
KODBOJIIOIIMU OMOJIOTUYECKOTO U
COIIMAJILHOTO B UEJIOBEKE.
JdemoHcTpauuu

Tabsauubl ¥ cxembl: «Packl yenoBekay.
IIpakTnueckas padora

«M3yueHmne 5KOJIOTMYECKUX aIanTalun
YEJIOBEKa

[IpuBOAMTH IPUMEPHI A TUBHBIX
IIPU3HAKOB Y IIPEACTABUTEIIEN
4eJI0BEYECKHX Pac.

[TpuBOIUTH CBUAETENBCTBA EUHCTBA
IIPOUCXO0KICHUS YEJI0BEUYECKUX pac.
ConocTaBisaTh afanTUBHBIE THIIBI
JIXOJIEW C paCOBBIMU NPU3HAKAMMU.
JIoKa3pIBaTh HAYYHYIO
HECOCTOATEIIHOCTh PACU3Ma

HToro yacoB 1o Teme 10
6 | Tema «Ko0Ji0rusi — HAyKa 0 B3AUMOOTHOILIEHUSIX OPraHM3MOB U HATOPTAaHU3MEHHBIX CHCTEM C OKPY:Kalomiei
cpenoin»
6.1 | 3apoxueHue u 1 3apoKIEeHUE U Pa3BUTHUE SKOJIOTHH PackpsiBaTh conepkaHre TEPMUHOB U
Pa3BUTHUE DKOJIOTUU B TpyAax A. 'ym6onbara, K.®. Pynabe, | monsTHii: 5K0I0THS, ayTIKOIOTHS,

H.A. CeBepuioBa, . I'ekkens,

A. Tencnu, B.H. Cykauésa. Paznenst u
3a7a4u 9KoJIOTuU. CBsI3b IKOJOTHH

C IPYTrUMHU HayKaMH.

CHHDKOJIOTHSI, DKOJIOTHS COOOIIECTB U
9KOCHCTEM, PKOJIOTHS BUJIOB U
TIOIYJIALUH.

XapakTepu30BaTh OCHOBHBIE JTAIlbI
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JemMoHcTpanun

[TopTpeTtsi: A. 'ymO0abAT,

K. ®@. Pynne, H. A. CeBep1ios,

. I'ekkensb, A. Tencin, B. H. Cykaués.
Tabmunel 1 cxeMbl: «Pa3iensl
SKOJIOTHH

3apOKJICHUS U Pa3BUTHS SKOJIOTHH KaK
HAyKH.

[TpuBOIUTH IpUMEPHI OOBEKTOB
W3YUYEHHUSI DKOJIOTUU.

Ha3sIBaTh OCHOBHBIE 3a/1a4H, CTOSILIUE
nepes y4€HbIMU-3KOJIOTaMU.
VYcTaHaBIMBaTh B3aMMOCBS3b HKOJIOTUN
C IpyTMMHU HayKaMu

6.2

MeToabl YKOJIOTHH.
3HaueHue
AKOJIOTHYECKHUX
3HAHUU 19 YeJIOBEKA

Metonas!l 3xonoruu. Iloneswie
HaAOIIOICHUS. DKCIIEPUMEHTHI

B 5KOJIOTUU: PUPOHBIC U
nabopaTtopHbie. MoenupoBaHue
B 9KOJIOTMM. MOHUTOPHHT
OKPYXKarOUIEH CPEAbI: TOKAJIBHBIM,
pEruOHAIBHBIN U TJI00ATBHBIH.
3HavYeHuE FKOJOTUUYECKUX 3HAHUIN
JUIS YEJIOBEKA. DKOJIOTHUECKOE
MHPOBO33PEHUE KaK OCHOBA CBSI3EH
YEJIOBEUYECTBA C IPUPOJIOH.
DOopMHUPOBAHUE IKOJTOTUYECKON
KYJIBTYPBI M DKOJIOTHYECKOU
rPaMOTHOCTH HACEJICHUSI.
JdemoHcTpanuu

Tabauip! ¥ cxeMbl: «MeTobl
sKoJIorumn», «CxeMa MOHUTOPUHT A
OKPYXKaroUIEH CPEAbD).

PackppiBaTh cosiepkaHie TEPMUHOB U
TIOHSITHI: TTOJIEBBIC HAOJIIOACHMS,
MOHHUTOPHUHT OKPY>KAIOIIEH Cpepl,
MOJICIIUPOBAHUE, IKCIICPUMEHT,
MIPOTHO3UPOBAHKE.

XapakTepru30BaTh METO bl YKOJIOTHH.
[IpyuBOIUTH MPUMEPHI TTOJIEBBIX
HAOJIIOEHUH B DKOJIOTUH.

BBISABIATE 0COOCHHOCTH MOHUTOPHHTA
OKpY Karomel cpeibl Kak MeTo1a
DKOJIOTHYECKHUX MCCIIETOBAHUM.
OO0OCHOBBIBATH 3HAUCHHE
HKCIIEPUMEHTOB B DKOJIOTHICCKUX
HCCJIEIOBAHMSIX.

CpaBHUBaTh J1aDOpaTOPHBIE U
IIPUPOJTHBIC YKCIIEPUMEHTBI KaK METOIbI
DKOJIOTHYECKHUX MCCIIETOBAHHUM.
OreHnBaTh 3HAYCHUE TIPOTHOZUPOBAHUS
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JlabopaTopHasi paGora
«M3ydyeHne MeToI0B 3KOJOTMYECKHUX
UCCIIEIOBAaHUID)

KaK METO/a YKOJIOTHYECKUX
HCCJICJOBAHMH.

O00CHOBEIBAaTH HEOOXOIUMOCTD
DKOJOTHYECKUX 3HAHUU

JUISI COBPEMEHHOTO YeJIoBeKa

Hrtoro yacoB no teme 3
7 | Tema «Opranu3msl U cpeaa 0OMTAHUD)
7.1 | Dxonoruyeckue 1 DKoJiornyeckre pakTopsl U PackpeiBaTh coziepkaHne TEPMUHOB U
(bakTophI 3aKOHOMEPHOCTH UX JICCTBUSI. MOHSTUH: PKOJIOTHYECKUH (hakTop,

Krnaccudukaiuys sKoa0rn4eckux
(bakTOpOB: aOMOTUUECKUE,
Oonotuuyeckue, anrpornoreHusie. Oo1me
3aKOHOMEPHOCTH JEHUCTBHS
AKOJIOrHuYecKux (gaktopos. [IpaBuio
munumyMa (K. Llnpenrens,

1O. JInbux). TosiepaHTHOCT®.
OBPUOMOHTHBIE U CTECHOOMOHTHBIE
OpIaHU3MBI.

JemMoHcTpanun

TaOauiipl ¥ cxeMbl: « IKOJIOTUYECKUE
(bakTophI».

Oo6opynoBanme: repbapuu u
KOJUIEKIIUY PACTCHHI 1 )KUBOTHBIX,
IPUCIIOCOOJICHHBIX K BIUSHUIO
Pa3IMYHBIX IKOJIOTMYECKUX
(axTopoB

OMOJIOTUYECKUI ONITUMYM,
OTpaHUYMBAIONTUHN (JIUMUTHUPYIOIIHH )
daxkrop.

Knaccuduimpoath 3K010ruuecKue
(baKTOPBI 1O Pa3HBIM OCHOBAHUSIM.
XapakTepu3oBaTh 00IIHe
3aKOHOMEPHOCTHU JICUCTBHS
HKOJIOTUYECKUX (PAKTOPOB.
OOOCHOBBIBATH JICCTBUE 3aKOHA
ONTUMYMa ¥ 3aKOHA OTPAHUYHUBAIOIIETO
dakTtopa.

ITIpuBoauTH pUMEPHI:
WJUTIOCTPUPYIOITUE JCHCTBUE MpaBUiia
MHUHHAMYMa, OTPaHUIMBAIOIIICTO
dakTopa, 3BpUOUOHTHBIX U
CTEHOOMOHTHBIX OPTaHU3MOB
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7.2

AOHOTHYECKHUE
daxTopsl. CBET Kak
HKOJIOTUUECKUU

daxTop

Abuotnyeckue pakropsl. CBET Kak
sKosiornueckuit akrop. JleiicTrue
Pa3HbBIX YYaCTKOB COJIHEYHOT'O CIIEKTPa
Ha OpPraHu3Mbl. DKOJIOTUYECKHE
TPYIIbI PACTEHUI U JKUBOTHBIX

110 OTHOIIEHUIO K cBeTYy. CUTHaNIbHAs
pousb cBeTa. POTONEPUOIU3M.
JdemoHcTpauuu

Tabnuibl 1 cxembl: «CBeTOBOM
CIEKTP», « IKOJIOTMYECKHUE TPYIIbI
KUBOTHBIX 110 OTHOILIEHUIO K CBETY).
Oo6opynoBanme: repdbapuu
CBETOJIFOOMBBIX, TCHETIOOMBBIX U
TE€HEBBIHOCJIMBBIX PACTCHHI;
CBETOJIFOOMBEIC, TEHEIIOOMBBIE U
TE€HEBBIHOCJIMBbIE KOMHATHBIE
pacTeHus.

JlabopaTropnasi padora
«BpIsiBIEHNE MpUCTIOCOOIEHNI
OpPraHU3MOB K BIIMSIHUIO CBETa»

PackpbiBath cofepkaHrue TEPMUHOB U
MOHSITUIA: CBET, (POTONEPUOAU3M.
XapakTepu3oBaTh JIEUCTBUE CBETA KaK
HKOJIOTHYECKOTO (haKTOopa.

CpaBHUBaTh JIEHCTBHE PA3HBIX
YYaCTKOB COJIHEYHOTI'O CHEKTpa

Ha OPTaHU3MBl.

BbIABIIATE OCOOEHHOCTH CTPOEHUS U
KU3HEJIEATEIbHOCTH PACTEHUN Pa3HbIX
HKOJIOTUYECKUX TPYMI 10 OTHOLIEHUIO
K CBETY (CBETOJIIOOMBBIE, TEHEIIOOUBBIE,
TEHEBBIHOCIUBBIE).

[IpuBOINTH TPUMEPHI PACTEHUI PA3HBIX
HKOJIOTUYECKUX TPYMII 10 OTHOLIEHUO
K CBETY.

BbIABIIATH OCOOEHHOCTH CTPOEHUS U
KU3HEACATEIbHOCTH JKUBOTHBIX Pa3HbIX
HKOJIOTUYECKUX TPYMI 10 OTHOLIEHUIO
K CBETY (AHEBHBIE, CYMEPEUHBIE,
HOYHBIE).

[IpuBOAUTH IPUMEPHI KUBOTHBIX
Pa3HBIX 3KOJOTHYECKHUX TPy

10 OTHOIIIEHHIO K CBETY.
OO6O0CHOBBIBATH 3HAUCHHE
dboTonepuoar3mMa B )KU3HU OPTaHU3MOB
U JUIS IPAKTHKU CEIBCKOTO

X0351CTBa
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7.3

AlOunotnueckue
(bakxTophI.
Temmeparypa kak
AKOJIOTUYECKUM

bakTop

TemrmiepaTypa Kak 3KOJIOrMYE€CKUI
¢akrop. JlelicTBrue TemMmIepaTypsl

Ha opraHu3msl. [loiikniioTepMHbIE U
TOMOMOTEPMHBIE OPTAHU3MBL.
OBpUTEPMHBIE U CTEHOTEPMHBIE
OpraHU3MBL.

JdemoHcTpauuu

Tabsuubl u cxeMmbl: «TemIokpoBHbIE
KUBOTHBIE», «XO0JOIHOKPOBHBIE
KUBOTHBIEY.

Oo6opynoBanme: repdbapuu u
KOJUIEKLUHU TETIONIOOUBBIX,
3UMOCTOUKHX, MOPO30yCTONYMBBIX
PACTEeHMIL; Yydesa NTULL U 3BEPEN.
JlabopaTopHasi padora
«BpIsiBIEHHE TPUCTIOCOOTIEHMIA
OpPraHU3MOB K BIIMSIHUIO TEMIIEPATYPb»

PackpeiBaTh coziepKaHne TEPMUHOB U
TIOHSTUI: TEMIIEPATYPA,
MONKUIIOTEPMHBIE (XOJI0THOKPOBHBIE),
rOMOMOTEPMHBIE (TEIJIOKPOBHEIE)
OpraHu3Mbl, aHa0W03, SBPUTEPMHbIE
OpraHU3MBbl, CTECHOTEPMHBIE OPTAHU3MBI,
TEPMOPETYJISLUS.

XapakTepu3oBaTh JIEUCTBUE
TEeMIEPATypbl Ha OPraHU3MBI.
BbIsBISTE 0COOEHHOCTH CTPOEHUS U
KUA3HENAEATEIbHOCTA NOUKAIIOTEPMHBIX
(X0JIOTHOKPOBHBIX ) U TOMOMOTEPMHBIX
(TEMIOKPOBHBIX ) )KUBOTHBIX.
[IpuBOINTH MPUMEPHI TOMKHIIOTEPMHBIX
(XOJIOTHOKPOBHBIX ) 1 TOMOMOTEPMHBIX
(TETIJIOKPOBHBIX ) dKUBOTHBIX.
BbIsSBISTE 0COOEHHOCTH CTPOEHUS U
KU3HEIEATEIIbHOCTU TETJIOI0OUBBIX,
3UMOCTOMKHX, MOPO30YyCTOWYNBBIX
paCTEHU.

[IpuBOANTH IPUMEPHI TETIIOIIOOUBBIX,
3UMOCTOMKHX, MOPO30YCTOWYNBBIX
paCTEHU.

[IpuBOIUTH TPUMEPHI SBPUTEPMHBIX U
CTEHOTEPMHBIX OPraHU3MOB.
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7.4 | AGHOoTHYECKHE BiaxxHOCTB KaK 3KOJIOTUYECKUI PackpeiBaTh coepkaHne TEPMUHOB U
(dakropsl. BnaxkHoctsb ¢akrop. [Ipucnocobnaenns pacTeHuit MOHSITUN: BIQXXHOCTh, TUAPOPUTHI,
KaK IKOJIOTMYECKUI K MO/I/IEP’KaHUI0 BOJHOTO OaaHca. rurpouTel, Me30(pUTHI, KCEPOPUTHI,
(dakro Knaccudukanus pactenuii ’KUBOTHBIE: BOJHbBIE, TIOJTYBOHBIE,

10 OTHOLIEHUIO K BOJIE. Ha3eMHBbIE.
[TpucniocobneHust ;KUBOTHBIX XapakTepu30oBaTh IEHCTBUE BIAXKHOCTH
K U3MEHEHUIO BOAHOTO PEXKHUMA. KaK 3KOJIOTHYECKOro (pakTopa.
JdemoHcTpauuu BoIsBIISATH OCOOEHHOCTH CTPOCHUS U
TaOnuis! u cxembl: «PU3HOIOTMUECKHE | )KU3HEICATEIIBHOCTH PACTEHUH Pa3HbIX
aJanTaluuy >KUBOTHBIX). HKOJIOTUYECKUX TPYIII 10 OTHOLIEHUIO
Oo6opynoBanme: repdbapun pacTeHUM, | K BOJE.
OTHOCAILIUXCS K TUTPOUTaM, [TpuBOIUTE IPUMEPHI paCTEHUI Pa3HBIX
kcepoduram, Me30(pHUTaM, KOMHATHBIE | 3KOJIOTUYECKUX TPYII 10 OTHOMICHUIO
pacTeHus JaHHbBIX TPYIII. K BOJIE.
JlaGopaTopHas padora BrIsBIsATE aHATOMHYECKHE U
«AHATOMUYECKHUE OCOOEHHOCTH (pU3H0IOrNYECKUE IPUCIIOCOOTECHUS
paCTeHPII?'I 13 Pa3HbIX MECT oOUTaHUs» JKUBOTHBIX K UBMECHCHHIO BOJHOTO
pexuma.
[TpuBOIUTH IPUMEPHI BOJIHBIX,
MOJTyBOJHBIX U HA3€MHBIX JKHBOTHBIX
7.5 | Cpenpl oOuTaHUs Cpennl 0OMTaHUs OPTaHU3MOB: BOJIHAsA, | PackpbIBaTh copeprkaHue TepMUHa

OpTraHU3MOB

HA3eMHO-BO3/IyIIIHAs, TOYBEHHAS,
rJTyOMHHAsS TTOIMTOYBCHHAS,
BHYTpHOpraHu3MeHHast. DU3uKo-
XUMHYECKHE OCOOCHHOCTH CPE/l
0OUTaHUS OPraHU3MOB.

«cpena OOUTaHUS.

XapakTepu3oBaTh 0COOCHHOCTH
BOJIHOM, HA36MHO-BO3AyIIIHOU,
MMOYBEHHOM, TTTyOMHHO MOANOYBEHHOHN U
BHYTPUOPTaHU3MEHHOM Cpell 0OUTaHMUS.

130



denepanpHas padouas nporpamma | buomorus. 10-11 kmaccel (yriyOnEéHHBIN ypOBEHB)

[Ipucnoco6ieHus OpraHu3MoB K KU3HU
B pa3HBIX cpefax.

JemMoHcTpanun

Tabauiel U cxembl: «Cpeibl OOUTaHUS
OpraHU3MOB).

O0opynoBanme: KOJUICKIINU
YKUBOTHBIX, OOMTAIOIINX B PA3HBIX
cpemax

CpaBHUBaTh (PU3NKO-XUMHUECKHE
YCJIOBHSI pa3HBIX Cpell OOUTAHMUSI.
BoISIBISATE 4epThI IPUCITOCOOICHHOCTH
OpraHU3MOB K OOMTaHUIO B BOJTHOM,
Ha3€MHO-BO3YIIIHOW, TOYBEHHOM,
BHYTPHUOPTaHU3MEHHOM Cpenax
oOuTaHMS.

[IpuBOIUTH IPUMEPHI OPTAaHU3MOB,
0oOMTAIONINX B Pa3HBIX Cpeaax

7.6 | bronornueckue buonoruyeckue putmel. BHennue u PackpriBaTh coepkaHue MOHATUS
PUTMBI BHYTpeHHHE pUTMBbI. CyTOUHBIC U «OUOJIOTUYECKUE PUTMBD.

TOAUYHBIE PUTMBI. XapaxkTepuzoBaTh 0COOCHHOCTH
[Tprcnoco61eHHOCTh OPraHU3MOB K BHEIIIHUX, BHYTPEHHUX, CYTOUYHBIX U
CE30HHBIM U3MEHEHUSIM YCIIOBUI TOJIMYHBIX OMOJIOTMYECKUX PUTMOB.
KU3HU. [IpuBOIUTH IPUMEPHI TPOSBIICHUS
JemMoHCcTpanun OMOJIOTUYECKUX PUTMOB Y Pa3HbIX
Tabauiel u cxeMsbl: «buonornyeckue OpPraHu3MOB.
PUTMBD). BbIABISTH 4epThl IPUCTIOCOOJICHHOCTH
Oo6opynoBanme: repbapuu u OPraHU3MOB K CE30HHBIM U3MEHECHUSIM
KOJUICKIIUHA PACTEHUM U dKUBOTHBIX, YCIIOBHUM KU3HMU.
o0Jagaroumx YyepTamMmu OnuchIBaTh CE30HHBIC SABJICHUS B )KU3HU
IPUCIOCOOJIEHHOCTH K CE30HHBIM OpPraHU3MOB, PACIIPOCTPaHEHHBIX
U3MEHEHUSIM YCIIOBUM KU3HU B CBOEU MECTHOCTHU

7.7 | XXuznenusie GopmbI ’Kuznennsie (opMbI OpraHU3MOB. PackpbiBath coiep:kaHue MOHATUS

OpTraHU3MOB

[Tonsatue o )u3HEHHOH (hopMme.
KuzneHnnblie (hOpPMBI pacTEHUI:
JepeBbsl, KyCTAPHUKHU, KYCTaPHUYKH,

«OKU3HEHHas (opMa OpraHu3May.
BbIsBISTE OCOOEHHOCTH CTPOEHUS U
KU3HEIEATEIbHOCTH PACTEHUI pa3HBIX

131



denepanpHas padouas nporpamma | buomorus. 10-11 kmaccel (yriyOnEéHHBIN ypOBEHB)

MHOTOJIETHUE TPABbI, OTHOJIETHUE
TpaBbl. JKu3HeHHbIe (OPMBI KUBOTHBIX:
TUIPOOHOHTHI, TEOOMOHTHI,
a’poOMOHTBI. OCOOEHHOCTH CTPOEHUS U
00pasza >KU3HH.

JemMoHcTpanun

Tabauisl u cxeMmbl: «Ku3HEeHHBIE
(dopMbI pacTeHui», « KuzHeHHbIe
(OpMBI KUBOTHBIX).

OOopynoBanme: repbapuu U
KOJUIEKLIMU PACTEHUH U )KUBOTHBIX
Pa3IMYHBIX )KU3HEHHBIX (POpM

KU3HEHHBIX (PopM.

[IpuBOINUTH IPUMEPHI PACTEHUI PA3HBIX
’KU3HEHHBIX (POPM.

BbIsSBISITE OCOOEHHOCTH CTPOEHUS U
KU3HEIEATEIbHOCTH )KUBOTHBIX Pa3HbIX
’KU3HEHHBIX (POPM.

[IpuBOANTH IPUMEPHI AKUBOTHBIX
Pa3HbIX JKU3HEHHBIX (OPM

7.8

buotnueckue pakropbl

buotnueckue pakropsl. Bums
OMOTUYECKHX B3aUMOJICHCTBUM:
KOHKYPEHIU S, XUIIIHUYECTBO, CUMOMO03
u ero ¢opmsl. [Tapazutusm,
KOOIEepalus, MyTyaau3M,
KOMMEHCaJIU3M (KBapTUPAHTCTBO,
HaxjIeOHMYeCcTBO). HeTpoduueckue
B3aUMO/ICHCTBUS (TOMTMYECKUE,
dbopuueckue, padpudeckue). 3HaUCHHUE
OMOTHYECKNX B3aUMOIEUCTBUIN IS
CYIIECTBOBAHUS OPTaHU3MOB B CpEJIe
obutanus. [IpuHIUTT KOHKYPEHTHOTO
HCKITFOUCHMUSI.

JdeMoHcTpauuu

Tabuuibl ¥ cxembl: « IKOocUcTEMA

PackpsiBaTh conep:kaHue TEPMUHOB U
MOHSATUN: KOHKYPEHIIUS, XUIITHUYECTBO,
Mapa3uTU3M, MyTyallu3M,
KOMMEHCaJIU3M, HETpopuIeCcKue
B3aMMO/ICUCTBUSI.

XapakTepu3oBaTh BUAbl OMOTUUECKUX
B3aMMO/ICHCTBUM.

OOBICHATH CYIITHOCTh KOHKYPEHITHH,
XUITHUYECTBA, MTapa3uTU3Ma,
MyTyaJn3Ma, KOMMEHCAIU3MA.
[IpuBOIUTH MPUMEPHI OPTAHU3MOB,
YYaCTBYIOIINX B OMOTHYECKUX
B3aMMO/ICHCTBUSAX PA3HBIX THUIIOB.
OrneHnBaTh 3HaYCHUE OMOTHYECKUX
B3aUMOJICUCTBUH JIJIs CYIlIECTBOBAHUS
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IAPOKOJIMCTBEHHOTO JIECA,
«IKocHCcTeMa XBOMHOTO JIecay,
«Llenu nuTaHusy, « XUITHUICCTBO,
«ITapazutnzm», « KorkypeHums»,
«Cumbmo3», «KoMMeHcaIu3my.
O0opynoBanme: KOJUICKIINU
KUBOTHBIX, YUaCTBYIOIIUX

B Pa3JIMYHBIX OMOTHUYECKUX

OpraHU3MOB B cpefie OOUTaHUS.
OO6O0CHOBBIBATH ICHCTBUE MPUHITUIIA
KOHKYPEHTHOTO UCKITIOUCHUS

B3aUMOJICUCTBUAX
Hroro yacos 110 reme 9
8 | Tema «JKo0/10TUsI BUAOB U NOMYJISIIIUI»
8.1 | Dxonoruyeckue 3 DKOJIOTHYECKHUE XapaKTEPUCTUKH PackpeiBaTh coneprkaHue MOHATHUS
XapaKTEPUCTUKH nonyssinuu. [omynsius kak «TIOITYJISALUS .
IOy JIALIUU ouosnoruyeckas cucrema. Poip OneHnBaTh 3HaYEHUE HEOAHOPOIHOCTH

HEOJJHOPOJIHOCTH Cpeibl, PU3NUECKUX
O0apbepOB U OCOOCHHOCTEM OUOJIOTUH
BUJIOB B (HOPMHUPOBAHUU
IIPOCTPAHCTBEHHOUN CTPYKTYPhI
nonyysinuid. OCHOBHBIE IOKA3ATENH
MONYJISILIAN: YACIEHHOCTb, IJIOTHOCTS,
BO3pacTHAas U MOJIOBasi CTPYKTYpa,
POXKIaEMOCTh, IPUPOCT, TEMIT POCTA,
CMEPTHOCTb, MUTPALIHSL.
JdemoHcTpanuu

Talauiipl ¥ cxembl: «IKOJIOTUYECKUE
XapaKTePUCTUKHU MOy,
«IIpocTpaHcTBEHHAs CTPYKTypa

cpelnbl, pU3nYecKux 6apbepoB U
0COOEHHOCTEH OMOJIOTHHU BUIOB

B (popMUpOBaHUY MTPOCTPAHCTBEHHON
CTPYKTYPbI MOIMYJISIUHA.

IIpuBOAMTE pUMEPHI TOMYISALUN
Pa3HBIX BUJIOB PACTEHUN U )KUBOTHBIX.
XapakTepu3oBaTh OCHOBHBIE
AKOJIOTUYECKHUE MOKa3aTen
MOMYJISIIIUN: YUCIICHHOCTh, TIJIOTHOCT,
BO3pACTHAas U MOJIOBasi CTPYKTYypa,
POXKI1a€MOCTh, IPUPOCT, TEMIT POCTA,
CMEPTHOCTb, MUTPALIHUS.
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IOITY AT, ((BOSp&CTHBIe IMUpaMuabI
MOITYJIALIUI)

8.2 | Dxonoruueckas DKoJlornyecKasi CTpyKTypa nonyJjsinuu. | PackpsiBaTh coJlepKaHUE TEPMUHOB U
CTPYKTypa OlLieHKa YUCTIEHHOCTH MOMYJISIUH. MOHATUN: TMHAMUKA TOMYJIALNH,
MOMYJIALINH. JIMHAMUKA MO JISALUHN U €€ PeryIsius. | OMOTUYECKUI TOTEHIUAI ITOITYJISILINY,
JvHamMuka nomyJisaiun Buotndeckuit moTeHIMAN NOMYJ/ISIIAK. | KPUBbBIE BEIKUBAHUS, (DAKTOPBI
U €€ perynsaums MoaenupoBaHrue TMHAMUKH CMEPTHOCTH, EMKOCTb CPEIbI.

nonyJsiiuu. Kpussie pocta OOBICHATH 3aKOHOMEPHOCTH
YUCJIEHHOCTH nonyJisiiuu. Kpussie pa3MelleHrs 0cooeil nonyasuuu
BBDKMBAHUS. Perysius 4icIeHHOCTH | Ha 3aHUMaeMOU TEPPUTOPHUHU.
MOMYJISIIUNA: POJIb (DAKTOPOB, OueHuBaTh OMOTUYECKUN MOTEHLIAAT
3aBUCSIINX U HE 3aBUCSIIUX OT MOMYJISIUNA Pa3HbIX OPraHU3MOB.
TUTOTHOCTH. DKOJIOTHYECKUE CTpaTerun | AHAJIM3UPOBATh KPUBBIE POCTA
BUJIOB (- 1 K-cTparerun). YUCJIEHHOCTH MOIMYJISIUNA U KPUBBIE
JdemoHcTpauuu BBIKUBAHUS.
Tabnuubl u cxembl: «CKOPOCThH OO0O0CHOBBIBATH MPUYUHBI CACPKUBAHUS
3aceNeHus MOBEPXHOCTH 3EMIIU OMOTHUYECKOrO MOTEHIMaNa pocTa 1
pa3IMYHBIMHA OpraHU3MaMu» MPUYMHBI BCIIBIIIEK POKIAEMOCTH
Y OTZIEJIbHBIX OPTaHU3MOB.
[lepeuncnsath GpakTOpbl CMEPTHOCTH,
PErYJIMPYIOIINE YUCTEHHOCTh
MOIYJISILUN PACTEHUM U )KUBOTHBIX.
OnuceIBaTh SKOJIOTUUECKHE CTPATETUN
BUJIOB

8.3 | Dkosoruueckas HUIIA [TonsTre 00 PKOJOTUUECKON HUIIIE PackpsiBaTh conepkaHue TEPMUHOB U

BUJIA Buja. MectooOutanue. MHOroMepHasi | IOHSITHIL: dKOJIOTMYecKasi HUIIA, BUI,

MOJCIIb 9KOJIOTUYECKON HUIIU

apcall, UHBa3usl.
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JIx. . XatunHcona. Pa3smepsl
sKo0TuYecKor HUIM. [loTeHImanpHas
Y peaIn30BAHHAS HUIIIU.

Bup kak cuctema nomysiuii. Apeanbl
BUJ0B. BUIbI 1 UX *KU3HEHHBIC
CTpaTeruu. DKOJIOTUYECKUE
SKBHUBAJICHTBHI.

3aKOHOMEPHOCTHU MOBEJCHUS U
MUTpaLMi )KUBOTHBIX. bruonorndeckue
VHBA3UM Yy KEPOJHBIX BUJIOB.
JemMoHcTpanun

[loptper: JIx. Y. XaT4nHCOH.
Tabmuiel u cxeMbl: «Mojienb
3KOJIOTUYECKOW HUIIA

k. . XaTunHCOHaY.
Oo6opynoBanme: repoapuy pacCTCHHUI;
KOJIJICKIIUM )KUBOTHBIX.
JlaGopaTopHasi padora
«IIpucnocobnenns ceMsiH pacTeHUI

K pacCeJICHUIO)

XapakTepu30BaTb MHOTOMEPHYIO
MOJIEJIb 3KOJOTUYECKON HUIIN

JIx. . XaTumHCOHA.

[IpuBOIUTH TPUMEPHI IKOJTOTUUECKUX
HUII Pa3HBIX BUJIOB PACTECHHI U
KUBOTHBIX.

BBIABITE OTIIMYME SKOJIOTUUECKOU
HUIIY BUJIA OT €r0 MECTOOOUTAHUS.
['padprueckun nzobpaxaTh
MHOT'OMEPHYIO MOJIENb 3KOJIOTUYECKON
HUILH JJIs1 pa3HbIX BUOB.

BBIABISITE IPUUYMHBI PA3IAYNANA

B pa3Mepax 3KO0JOTMYECKON HUILIN

Y Pa3HbIX BUJIOB PACTCHUH U )KUBOTHBIX.
AHaNIM3upoBaTh NPUYUHBI U
MTOCJIEICTBUS CMEHBI 3KOJIOTUUECKOU
HUIIN

Htoro gacoB o treme 9
9 Tema «IK0J10rus1 COOOMIECTB. IKOJOTHYECKHE CHCTEMBbD»
9.1 | CoobrectBo 1 Coo0mecTBa opranu3MoB. bruorieHo3 n | PackpbIBaTh coiepikaHne TEPMUHOB H
OpraHU3MOB — ero cTpykrypa. CBsizu Mexay MOHSATUH: OMOLIEHO3, OUOTOII.
OuoIcHO3 OpraHu3MaMH B OHOIICHO3E. XapakTepu3oBaTh OMOIICHO3 U €TI0

JdeMoHcTpauuu
Tabauub! u cxembl: «CTpyKTypa

CTPYKTYpbI: BUJIOBYIO,
MIPOCTPAHCTBEHHYIO, TPOPUUECKYIO.
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OHOIIeHO3a», « DIKOCHCTEMA
IIMPOKOJIUCTBEHHOTO JIECa,
«IKOCHUCTEMA XBOWHOTO JIECA»

[lepeunciiaATh ¥ IPUBOAUTH IPUMEPHI
CBS3€U MEXKJy OpTaHU3MaMHU
B OMOLICHO3E

9.2

DKocucreMa

DKocHcTeMa KaK OTKpBITasi CUCTEMA
(A.JIx. Tencnu). DyHKIUOHAIIbHbBIC
0JIOKH OpPTraHHU3MOB B DKOCUCTEME:
MPOAYLIEHThI, KOHCYMEHTHI,
penyueHTsl. Tpoguueckue ypoBHHU.
Tpoduyeckue 11enu U CETH.
AOGuoTnueckue OJI0KH IKOCUCTEM.
[TouBBI ¥ UJIBI B KOCUCTEMAX.
KpyroBopot BemecTB ¥ NOTOK SHEPTUU
B DKOCHCTEME.

JdemoHcTpauuu

[Toptpetsl: B. H. Cykaués,

A. JIx. Tencnu.

Tabauubl U cxeMbl: «OYHKIIMOHAIbHbBIE
TPYIIbl OPTaHU3MOB B DKOCUCTEMEY,
«KpyroBopoT BEIIECTB B AKOCUCTEME,
«llenu nutanus (macTOUITHAS,
JETPUTHAS ).

Oo6opynoBanme: repbapun pacTeHUN;
KOJUIEKIIMY HACEKOMBIX; Uyy4esia MTUILl U
3BEpeEn

PackppiBath copepkaHrue TEPMUHOB H
MOHSATHUHN: DKOCUCTEMA, TIPOYIICHTHI,
KOHCYMEHTBI, pEYLIEHTHI, Tpopruueckue
ypOBHH, Tpouyeckue (MUILIEBHIC) LIETH
U CETH.

Ha3piBaTh CTPYKTYpHBIC KOMITOHCHTHI
DKOCUCTEMBI.

Xapaktepu3oBaTh PYHKIIUU U
MIPUBOJINUTH IPUMEPHI OPTaHU3MOB

B 3KOCUCTEME Ha OCHOBE UMEIOIIUXCS
3HAHUI O pacTeHUsIX, rpudax,
OaKTepHsiX U JKUBOTHBIX.

OnuceIBaTh KPYroBOPOT BEIIECTB U
IIOTOK 3HEPIUHU B IKOCUCTEME.
OOBICHATH POJIH OPTaHU3MOB

B OMOJIOTHYECKOM KPyTOBOPOTE
BEILECTB U MTOTOKE SHEPTHHU.
[IpuBOAWTH IPUMEPHI OPTaHNU3MOB,
3aHUMAIOIIUX Pa3HbIE YPOBHU
TPOPUIECKUX TTHPAMHU/I.

CocTaBisTh cXeMbl IEPEHOCA BELIECTBA
Y DHEPI'UM B dKOCUCTEMax (1enu
MATAHUSA).
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CpaBHUBAThH MAaCTOUIIIHBIC U ACTPUTHBIE
e TUTAHUS

9.3 | Dkonornueckue OCHOBHBIC TOKA3aTEIN YKOCHCTEMEL. PackpbiBaTh copepkaHie€ TEPMUHOB U
MAPaMU/IBI buomacca u npogykuusi. MOHSATHUM: POyKIIHS, Oromacca,
DKOJOTMYECKUE TMPAMU/Ibl YU CE, AKOJIOTUYECKas MupaMua.
OMOMAacChl U DHEPTHUH. XapakTepu3oBaTh MpaBuia
JdeMoHcTpaumnu AKOJIOTUYECKUX TTUPAMUJT YUCEII,
TabyHIIEl ¥ CXEMBI: « JKOJOorndecKas OMOMAaCCHI U SHEPTHUH.
MUPAMUJIA YUCET», «IKOJOTUYECKAs OOBSCHATH MPUYHUHBI PA3TAYHI
nipamMujia 0noMacch, B MMPOJAYKTUBHOCTH Y Pa3HBIX
«DKOJOTHYECKAS MUPAMUIA SHEPTUI 3KOCHUCTEM.
[TpuBOANTE MpUMEPHI NPAKTUYECKOTO
MIPUMEHEHUST TTPABUJT IKOJIOTHYECKUX
MAPAMUI.
CpaBHuBaTh OMOMACCY ¥ TPOIYKITHIO
DKOCHCTEM CYIIH 1 MUPOBOTO OKeaHa
9.4 | Usmenenus Jlunamuxa skocucmem. PackpsiBaTh copepkaHre TEPMUHOB U
COOOIIECTB — Kamacmpoguueckue nepecmpotixu. TOHSITUM: CYKIIECCHSI, KITUMAKCHOE
CYKLIECCUU Dnykmyayuu. HanpaBlieHHbIE COOOIIECTBO, CYKIICCCUOHHBIHN PSIJI.

3aKOHOMEPHBIE CMEHBI COOOIIECTB —
cykueccud. [lepBuyHbIE U BTOPHUUHBIE
CYKIIECCUU U UX MPUUYUHBI.
AHTpONOTEHHBIC BO3/ICHCTBUS

Ha cykueccuu. KnumakcHoe
coobuiecTBo. buopasnoobpaszue u
MOJIHOTAa KPYTOBOPOTA BEILIECTB —
OCHOBA yCTOWYMBOCTH COOOIIIECTB.

XapakTepru3oBaTh CYKIIECCUU:
TIEPBUYHBIC ¥ BTOPUYHBIC, IPUBOIUTH
WX TIPUMEPBI U HA3bIBATh MPUYHUHBI
CMEHBI COOOIIECTB.

CpaBHHBaTh BpEMEHHBIE U KOPCHHBIE
OMOTeOIIeHO3bl HA KOHKPETHBIX
puMepax CBOEH MECTHOCTH.
MonenupoBaTh pe3yJIbTaThl Ipolecca
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JemMoHcTpanun

Tabsauue! u cxeMbl: «O0pa3oBaHue
0os0Tay, «IlepBuuHas cykueccus»,
«BoccraHoBiieHHE N€ca MOCIIe MoXKapa»

CMEHBI OMOTEOIIEHO30B IT0]T BIUSIHUCM
aHTPOITOTEHHOTO (paKTOpa

9.5 | Ipuposausie [IpupoHbIe 5KOCUCTEMBI. PackpbiBaTh cofiep:kaHrue TEPMUHOB U
HKOCUCTEMBI Arocucmemvl 03€p u pex. Ixocucmemvl | TOHATUN: (PUTOTUIAHKTOH, 300TIJIAHKTOH,
Mopeti U 0KeaHos. IKocucmemvl myHOp, | ApyCHOCTb.
Jlecos, cmenetil, nyCmoitb. XapakTepu3oBaTh NPUPOJIHBIE
JleMoHCTpauMu HKOCUCTEMBI, UX OCHOBHBIE
Tabsauibl U cxeMbl: « IKOocHCcTEMA KOMITOHEHTHI (Ha IPUMEPE 03€epa,
IIMPOKOJIUCTBEHHOTO JIECAY, XBOWHOTO U HIMPOKOJINCTBEHHOTO JIECa).
«IKOCUCTEMA XBOMHOIO JIECA», OOBICHATH TPUYUHBI PA3THYHON
«IKOocUcTEMA 03€pay. OroMacchl MPOAYLIEHTOB U
O0OopynoBaHue: akBapuyM Kak MOJEIb | KOHCYMEHTOB B IIPUPOIHBIX
HKOCUCTEMBI. HKOCUCTEMAX.
IKCKypeust « IKCKypcust B THMHUHBIA | COCTaBIATh MaCTOUILHBIE U AETPUTHBIE
O6uoreorieHo3 (B 1yOpaBy, Oepe3HsK, IIETMTH TTUTAHUS TPUPOTHBIX IKOCUCTEM.
€JIbHUK, HA CyXOJOJbHBIN WK [IpuBOANTH MPUMEPHI OPTAHU3MOB,
NOMMEHHBIN JIyT, 03€p0, OOJIOTO)» BXOJISIIIIMX B COCTaB (PUTOTUIAHKTOHA,
300IIAaHKTOHA, OeHTOCA.
OO60CHOBBIBATH POJIb APYCHOCTH
B KU3HU HA3E€MHBIX SKOCHUCTEM.
CpaBHuBaTh OMOMAcCCy U MPOAYKIIHUIO
BOJHBIX M Ha3€MHBIX 9KOCUCTEM
9.6 | AuTponoreHHsIe AHTPONIOTE€HHBIE YKOCUCTEMBI. PackpeiBaTh coiep:kaHre TEPMUHOB U
HKOCUCTEMBI Arposkocucrema. ArpoueHo3. MOHSTUI: arpO3KOCUCTEMA, arpOLIEHO3,
(arposKOCUCTEMBI) Pa3nuuuns Mexy aHTpOIIOreHHbIMH U MOHOKYJIbTYpA.
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MPUPOIHBIMH SKOCUCTEMAMH.
JemMoHcTpanun

Tabauubl ¥ cXembl: «ATPOLICHO3Y,
«Kpyrosopot BemecTs 1 NOTOK
SHEPIUHU B arpoLEHO3e».
Oo6opynoBanme: repbapuu
KYJBTYPHBIX U AUKOPACTYLIUX
pacTeHuil.

IKCKYpCHs «IKCKypCus

B arpo3KocHCcTeMY (Ha MoJIe Wn

B TEIVINYHOE XO3SIMCTBO)»

XapakTepu30BaTh OCHOBHBIE
KOMITOHEHTBI arpO3KOCHUCTEMBI.
[IpuBOAUTH PUMEPHI ATPOIKOCUCTEM.

CocTaBisTh LN MUTAHUS arpolieHo3a.

OO0CHOBBIBATH TPUUMHBI HU3KOU
YCTOMYMBOCTHU arpO3KOCUCTEM.
CpaBHUBATH arpO3KOCUCTEMBI U
IIPUPOJIHBIE DKOCUCTEMBI.
XapaxkTepu3oBaTh pOJib YEIOBEKA
B COXPAHEHUH YCTOUYUBOCTH
arpodKOCUCTEM

9.7

YpOosKOCHCTEMBI.
OKOMOHUTOPUHT

Ypb6o3xocucrembl. OCHOBHBIC
KOMITOHEHTbI YPOOIKOCHUCTEM.
I'oponckas dnopa u dayna.

CuHaHTpONM3aLUs TOPOJICKON (ayHBI.

buonornueckoe u X0351MCTBEHHOE
3HAYEHME arpOdIKOCUCTEM U
ypOOIKOCUCTEM.

3aKOHOMEPHOCTH (HOPMUPOBAHUS
OCHOBHBIX B3aUMOJICHCTBUI
OPTraHU3MOB B SKOCUCTEMAX.

Ponv kackaonozo s¢hgpexma u 61006-
20UPUKAMOPO8 (KNI0UesbIX 8UA08)

8 QYHKYUOHUPOBAHUU IKOCUCEM.
[IepeHoc 3HEPTUM U BEWIECTB MEKITY
CMEXXHBIMU 3KOCHUCTEMaMHM.

Y CTOMYHNBOCTH OPTaHU3MOB,

PackpsiBaTh cojiep:kaHue TEPMUHOB U
MOHATUH: ypOO3KOCHCTEMA,
CUHAHTPOIU3AIMS, TOpOoICcKas ¢uiopa,
ropojckas (ayHa, 53KOMOHUTOPHHT.
XapakTepu3oBaTh OCHOBHBIE
KOMITOHEHTBI yPOOIKOCHUCTEM.
OnuchiBaTh OMOJOTUUECKOE U
XO3SIMICTBEHHOE 3HAYCHUE
ypOOIKOCHCTEM.

[IpuBOAMTH IPUMEPHI U OIICHUBATH
COCTOSsIHUE YPOOIKOCUCTEM CBOEH
MECTHOCTH.

BrIsSIBISITE 0COOEHHOCTH TOPOJICKOM
Gbropsl 1 GayHBbI.

CpaBHuBaTh ypOOIKOCUCTEMBI U
MPUPOIHBIE IKOCUCTEMBI
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MIOIYJIALIMK ¥ SKOCUCTEM B YCIIOBUSX
€CTECTBEHHBIX U AHTPOITOIN€HHBIX
BO3IEHCTBUH.

Mexanuzmul 6030eticmaus 3a2psA3HeHUl

PA3HLIX MUNO8 HA CYOOP2AHUBMEHHOM,
OpP2aHUIMEHHOM, NONYJIAYUOHHOM U
9KOCUCMEMHOM YPOBHSIX, OCHOBbI
9KON0SUYECKO20 HOPMUPOBAHUSL
AHMPONO2EHHO20 8030€UCMEUSL.
MeTon0JI0russ MOHUTOPUHTA
€CTECTBEHHBIX U aHTPONIOTEHHBIX
AKOCHUCTEM.

JdemoHcTpauuu

Tabmaub! u cxemsr: «IIpumepbt
ypOOsKOCHUCTEM.

IIpakTuyeckas padora

«M3yueHue u onucaHue
ypOOIKOCUCTEMBIY.

JlabGopaTopHasi padora

«3yuenune pazHooOpaszusi MEIKUX
MOYBEHHBIX YWICHUCTOHOTUX B PA3HBIX
AKOCHUCTEMAX)

HToro yacoB mo teme

12
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10

Tema «buocdepa — riiodajbHast IKOCUCTEMA»

10.1

buocdepa. Ctpykrypa
1 cocTaB Oruocdepbl

2

buocdepa — obmerianerapuas
00051049Ka 3eMJIH, TJe CYIIECTBYET WU
CyllleCTBOBaJIa *U3Hb. Pa3Butue
MIpeACTaBICHH 0 Orocdepe B Tpyaax
2. 31occa. Yuenue B.U. BepHaackoro
o buocdepe. Obnactu ouochepsl u eé
cocTas. JKuBoe BenecTBo Ouocqepsl 1
ero QyHKIIMH.

JemMoHcTpanun

IHoprpetsl: B. 1. Bepnaackuii,

9. 3rocc.

Tabauub! 1 cxeMsl: «I'eochepsl
3emun», « DYHKITUH )KUBOTO BEIIECTBAY

PackpriBath copepkaHne TEPMUHOB U
HOHSTHIA: Onocdepa, KUBOE BEIIECTBO,
KOCHOE BEIIECTBO, OMOKOCHOE
BEIIECTBO, OMOTE€HHOE BEIIECTRO.
[IpuBOoAUTH POPMYITHPOBKH OCHOBHBIX
nojoxeHui yuenus B. 1. Bepnaackoro
o obuocdepe.

XapaktepusoBaTh 00JaCTH OMoCPephl U
UX COCTaB, HAa3bIBATh 00IACTH
pacnpocTpaHEHus KUBOTO BEIECTBA

B 000JI09KaxX 3€MJTH U BBISIBIISTh
MPUYUHBI €r0 PA3TUIHOTO
pacrpeneneHusl.

[lepeuncnarh QyHKITMU )KUBOTO
BelecTa ouocdepsl (razonas,
OKHUCJIUTEIHLHO-BOCCTAHOBUTEIIHHAS,
KOHIIEHTpAI[MOHHAS, OMOXUMHYECKas ).
[IpuBOANTH IPUMEPHI TPEOOPA3YIOLIETO
BO3JICHCTBHSI )KUBOTO BEIIIECTBA HA
ounochepy.

AHaM3UpOBaTh U OIICHUBATH
OuonornUecKyo HH(pOpMaIHIO

0 IJ100aJIBHBIX AKOJIOTUUECKUX
npobisieMax 6uocepsl, MOITy4aeMyro

13 Pa3HbIX UCTOYHUKOB.
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OuenuBats Bkiaza B. Y. Bepnaackoro,
3. 3r0cca B CO3/1aHHNE YUYECHHUS
o ouocdepe

10.2

3aKOHOMEPHOCTHU
CYILIECTBOBaHUS
onochepsr.
Kpyrosopotsl
BEIIIECTB

3aKOHOMEPHOCTH CYLIECTBOBAHHUS
o6unocdepnl. Ocodbennoctu ouochepsl
Kak ri100abHON SKOCUCTEMBI.
JluHaMu4yeckoe paBHOBECHE

B Ouocdepe. KpyroBopoTsl BelecTB u
OMoreoXUMHUUYECKHe UKIIBI (YIiiepoa,
a3oTa). PUTMHUYHOCTH SIBIICHUI

B Onocdepe.

JemMoHcTpanun

Tabauubl u cxemsl: «I'eocdepsl
3emnn», « DyHKIIMU 5KUBOTO
BEIIIECTBAY,

«KpyroBopot azota B mpupoie»,
«KpyroBopoT yriepoja B mpupoae»,
«KpyroBopoT Krcnopoaa B mpupoe»,
«KpyroBopoT BOJIBI B IPUPOEH

PackppiBath conepkaHie TEPMUHOB U
MOHSITHIA: TJI00ATbHAS IKOCHCTEMA,
TUHAMUYECKOE paBHOBECHE,
KPYTOBOPOTHI BEIIECTB,
OMOT€OXUMHUYECKHE TTHKJIBI.
XapakTepu3oBaTh 0COOEHHOCTH
ounocdepsl Kak riodoaIbHOM
HKOCUCTEMBI.

Onpenensats QyHKIIIO 6M0CcHepbl

B 00ecreuyeHn OMOTEHHOTO
KpyTOBOPOTA BEIIECTB Ha IJIAHETE.
XapakTepu3oBaTh OCHOBHBIC
KPYTOBOPOTHI: BOJIBI, YIJIEpO/Ia, a30Ta.
CpaBHHBaTh 0COOEHHOCTH KPyTOBOPOTA
Pa3TUYHBIX BEIIECTB.

OrneHnBaTh 3HAYCHHUE KPYTOBOPOTA
BEIIECTB JIJIsI CYIIECTBOBAHUS KU3HU
Ha 3emJie.

OOBICHATH POJTH OPTaHU3MOB

B OMOJIOTMYECKOM KPYyTOBOPOTE
BEIIIECTB.

BhIABIATH TUHAMUYECKOE PABHOBECHE
orochepsr.
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[IpuBOAUTH TPUMEPHI PUTMUIHOCTH
SBJICHHUI B Onochepe
10.3 | 3oHampHOCTH 2 3oHanbHOCTH OMochepsl. [TonsTue PackpsiBaTh coziepkaHue TEPMUHOB U
ounocdepsl. OCHOBHBIC 0 6mome. OCHOBHBIE OMOMBI CYIIIH: MOHSATUHN: OMOMBI, TYHJIpa, XBOWHBIC
OHOMBI CYIIIH. TyH/pa, XBOWHBIC Jieca, CMEIIIaHHbIC U | JIECA, CMEIIAaHHbIE JIeca,
Y cTOoMUnBOCTD MIUPOKOJIUCTBEHHBIE JIeca, CTEIH, IIMPOKOJIMCTBEHHBIE JIeca, CTEIIH,
ounocdepnl CaBaHHbI, ITyCTHIHHU, TPOITUYECKHE JIeCa, | CABAHHBI, IIyCTHIHU, TPOIIMYECKUE JIeCa,
BBICOKOTOpbsi. Kinumar, pacTUTENbHBINA | BBICOKOTOPbS.
Y KUBOTHBIA MUP OMOMOB CYIIIH. Iloka3bIBaTh Ha KapTe U
CTpyKTypa U (PyHKIIMS )KUBBIX CHCTEM, | XapaKTE€PU30BATh OCHOBHbIE OMOMBI
OIIEHKA X PECYpPCHOTO MOTEHIIMana u | CYIIIH.
Oonoc@epHbIX PYHKIUI. CpaBHHBaTh 0COOEHHOCTH KJIMMATa,
JemMoHcTpanun MOYB, PACTUTEIBLHOTO U dKUBOTHOTO
Tabnuie! U cxembl: « OCHOBHBIE OMOMBI | MHUPa Pa3HBIX OMOMOB CYIITH 3eMJIH.
cymmy, «Knumatudyeckue mnosca BBISABIATH IPUUHHBI 30HATBHOCTH
3emnny, « Tynapay, « Taiiray, B Ouocdepe
«CMeIIaHHbBIHN JIecy,
«IIInpoKOIUCTBEHHBIN J1EC)», «CTENbY,
«CaBanHa», «IlyCTbIHS»,
«Tponmuecku jiecy.
OobopynoBanme: repbapun pacTeHUI
Pa3HBIX OMOMOB; KOJUTCKITUH YKUBOTHBIX
Htoro yacoB no teme 6
11 | Tema «Yesi0BeKk U OKPYKAKOIIAS CPeIa»
11.1 | Bo3neiicTBue 2 DKOJOTUYECKUE KPUZUCHI U UX PackpsiBaTh coep:kaHue TEPMUHOB
yesioBeka Ha ouocdepy npuurHbl. Bo3nelicTBre yenoBeka U TIOHATHI: aTMocdepa,
Ha Ouocdepy. 3arps3HeHNE BO3AYIIHON | BEMIECTBA-3arPSI3HUTEIH,

143




denepanpHas padouas nporpamma | buomorus. 10-11 kmaccel (yriyOnEéHHBIN ypOBEHB)

cpeasl. OxpaHa Bo3ayxa. 3arpsa3HeHUE
BOJHOM cpeabl. OXpaHa BOJHBIX
pecypcoB. Pazpyiienne noussl. OxpaHa
IIOYBEHHBIX pecypcoB. MI3meHeHue
KJIMMATa.

JemMoHcTpanun

TaOnuisl v cxembl: «3arpsi3HEHUE
atMochepsl», «3arpsi3HEHUE
ruapochepbd», «3arps3HEHHE OYBbD,
«ITapHuKOBBII AP heKT

MapHUKOBBIN YPPEKT, «030HOBAS
TIBIPa», «KUCIOTHBIC TOXKINY,
ruapocdepa, IBTpodUKaIis BOJ0EMOB,
M0YBa, YPO3Hs TTOYB, TICCTHIIH/IBI,
IKOJIOTHUECKUN KPU3HC.
AHanu3upoBaTh aHTPOTIOTCHHBIE
(dbaxTopbl Bo3ecTBUS Ha Ouochepy
(poJib yenoBeKa B IPUPOJIE) HA Pa3HbBIX
dTamax pa3BUTH YEIOBEYECKOTO

oOuiecTna.

XapaxkTepu3oBaTh IJ100aIbHbIE
HKOJIOTMYECKUE TIPOOIIEMBI;
OCHOBHBIE HCTOYHHKHU aTMOC(HEPHBIX
3arpsi3HEHMI; SKOJIOTHYECKHE
po0JIeMbl, CBSI3aHHbBIC

C YBEJIMUEHUEM TpaHCIOPTa

B KPYITHBIX TOPOJIaxX; ABTPOPUKAILIUIO
BOZIOEMOB; MOCJEACTBUS 3arpsI3HEHUS
BOJI XUMUYECKUMU BEILIECTBAMU;
BO3JICHICTBHE YEJIOBEKA HA TOYBEHHBIN
MTOKPOB.

ApryMEHTUpPOBATH 3HAYCHUE
DKOJIOTUYECKUX 3HAHUM B PELICHUU
BOITPOCA O MOJIEPKAHUU YCTOMUYUBOCTH
ounochepsl
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11.2

AHTpPOINOreHHOE
BO3JICHICTBHE

Ha PaCTUTEJIbHBIN U
YKABOTHBIA MUP.
Oxpana npupoipl

AHTPOIIOTE€HHOE BO3/ICUCTBUE

HA PACTUTEIBbHBIN U )KUBOTHBIN MUP.
OxpaHa pacTUTENBHOTO U KUBOTHOTO
Mupa. OCHOBHBIE IPUHITUIIBI OXPAHbI
npupoasl. Kpacueie kauru. Oco6o
OXpaHsIEMBbIE TPUPOIHBIE TEPPUTOPUU
(OOIIT). borannueckue caapl U
300JI0TUYECKHUE TTapKH.
JemMoHcTpanun

Tabauiet u cxeMbl: «Ocobo

OXpaHsIEMBbIE IPUPOJIHBIE TEPPUTOPHUI.

OobopynoBanme: hororpaduu
OXpaHSAEMbIX PACTEHUHN U )KMBOTHBIX
Kpacnoit knuru PO, KpacHoit knuru
peruona

PackpbIBaTh cosiepkaHUE TEPMUHOB U
MOHATHI: COKpalIEHUE
OoropazHoo0Opasusi, OXpaHa MPUPO/IbI,
0c000 OXpaHsIeMbIE PUPOTHBIC
teppuropun (OOIIT), boTannyeckuii
call, 300JIOTUYECKUM MapK.
XapakTepu30BaTh IUIAHETAPHYO POJIb
pPacTEeHUN U )KUBOTHBIX.

[IpuBOANTH PUMEPHI MPSMOTO U
KOCBEHHOI'O BO3/ICIICTBUS YEJIOBEKA
HAa pACTUTEIIbHBIA U )KUBOTHBIN

MHUD.

XapakTepu3oBaTh NPUHIIUIIBI
«BcemMupHOM CTpaTeErnu OXpaHbl
IIPUPOJIBDY.

[lepeuncnsiTb 0COOEHHOCTH Pa3IUUHbBIX
OOIIT.

[IpuBoauts npumepsr OOIIT,
PacnoJIOKEHHBIX B CBOE MECTHOCTH.
Jloka3bIBaTh Ha MPUMEPAX ONACHOCTh
COKpalIeHHsI OMOJIOTUYECKOTO
pazHooOpasust 3eMiu.

[IpuBOAUTH MPUMEPHI PEIKUX U
MaJIOYMCIEHHBIX BUJOB PACTEHUN 1
Y)KMBOTHBIX CBOE€M MECTHOCTH,
3aHeCEHHBIX B KpacHble KHUTH
pernonoB u Kpacnyo kaury PO
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11.3

PanmonansHoe
IIPUPOIOIIOIB30BAHNE
U yCTOMYUBOE
pasBuTHE

OCHOBHBIE TIPUHITATIBI YCTOHIHBOTO
pa3BUTHS YEIIOBEUYCCTBA U TIPUPO/IBI.
PanmonabHOE PHUPOIOIOIH30BaHHE
¥ COXpaHeHUe OUOJIOTHUECKOTO
pa3Ho0Opa3us 3eMIIu.

OO0mre 3aKOHOMEPHOCTH
JI00aJIbHBIX KOJIOTHYECKHUX
Kpu3nucoB. OCOOCHHOCTH
COBPEMEHHOT'0 KPH3HUCa U ero
BEPOSTHBIC ITOCIICICTBHS.

Pa3BuTHe METO0B MOHUTOPHHTA
Pa3BUTHS OMMACHBIX TEXHOTEHHBIX
TIPOIICCCOB.

Cucmemmbie uccnedosanus nepexooa
K pecypcocbepezaiowell u
KOHKYPEHMOCNOCOOHOLL dHep2emuxe.
buonoeuuecxoe pasnoobpazue u
buopecypcuvl. Hayuonanvhule
uHgopmayuonHvle cucmemsl,
obecneuusarowue 00CmMyn

K UHGopmayuu no cocmosiHuio
OMOENbHBIX BUO08 U IKOCUCTEM.
OcHosbl sK0peadburumayuu 3Kocucmem
u cnocob6o6 60pvovL

¢ OUONOBPeNCOeHUAMU.
Pexoncmpykyus mopckux u HazemHwvIx
9KOCUCMEM.

PackpeiBaTh coepkaHne TEPMUHOB U
IOHATHN: PALIMOHAIBHOE
IIPUPOIOIOIL30BAHNE, YCTOUUNUBOE
pa3BUTHE, IPUPOHBIE PECYPCHI,
DKOJIOTUYECKUH CIEI.

XapakTepu30BaTh OCHOBHBIE IPUHIINIIBI
YCTOMYMBOTO Pa3BUTHUS YEJIOBEUYECTBA U
IIPUPOLBI.

OnuceiBaTh HEUCYEPIIAEMBIE U
ycuepraeMble IPUPOIHbIE PECYPCHI,
MTOAYEPKUBAST OTHOCUTEIIBHOCTh
HEHUCUYEPIIaeMOCTH IPUPOIHBIX
pPECYpPCOB; XapaKTepU30BaTh IPOLECCHI
VX BOBHUKHOBEHUS U YCIOBUS CPELBI,
NPUBOJAIINE K UX (POPMUPOBAHUIO.
PackpbiBaTh npo0eMbl palliOHAIBHOTO
IIPUPOIOTIONB30BAHUS U HAXOAUTH Iy TH
UX PEIICHUS
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JemMoHcTpanun
Tabauusl 1 cxeMbl: «Moaenu
YIIPaBJISIEMOTO MUPA»

HToro yacoB 1o Teme 6
PesepBHOE Bpems 8
OBUIEE KOJIMYECTBO 102
YACOB I10 ITPOI'PAMME
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