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Pab6ouast mporpamma o yaeOHomy nip eqmety «bruomnoruspy (yriry 011eHHBIN YpOBEHb)
(mpeametHas obnacts « EcTecTBeHHO-HayYHBIC TIP €IMETHI») (1aj1ee COOTBETCTBEHHO —
nporpamma 1o Ouoa0ruu, OMOJIOTHS ) BKITIOYAET MOSICHUTEIbHY IO 3aMUCKY, COJIepIKaHNe
oOydeHus, TUIAHUPYEMbIE pE3yJbTaThl OCBOCHHSA TMPOTPAMMbI 1O OHOJIOTHH,
TEMaTUYECKOE ITAaHUPOBAHHE, MepeueHb (KOIU(PUKATOP ) P OBEPSEMBIX TpeOOBaHUHN K
pe3yabTaTaM OCBOCHHSI OCHOBHOM 0Opa3z0oBaTENBHON MPOTPAMMBI CPEIHET0 OOIIEero
00pa3oBaHUs U AIEMEHTOB COJEpPKaHUsI IO OMOJIOTHH.

[TosicHuTeNnbHAS 3aMKCKa OTpa)KaeT OOIIKe 1eIU U 3aJauyd U3yUYeHUs OUOJIOTHH,
XapaKTEePUCTUKY TCUXOJOTUYECKUX MPEANOCHIJIOK K €€ H3YUYEHUIO 00YydJarolIMMKCH,
MECTO B CTPYKType y4eOHOro ImjiaHa, a TakXke MOJAXOJbl K OTOOpY colep KaHus, K
OTNPEACIICHUIO TUIAHUPYEMBIX PE3yJbTaTOB U K CTPYKTYpe TEMaTUYECKOrO
TUTAHUP OBAHUS.

Conepxanue 0OydYeHHMs pacKpbIBaeT COJEpIKaTelIbHbIE JUHUHM, KOTOpbIE
np eJ1araroTcs s 0053aTENbHOTO U3YUEHHUS B KaXKJIOM KJlacce Ha ypOBHE CpEJIHEro
ob1iero oopa3zoBaHusl.

[InanvpyemMble pe3yabTaThl OCBOEHHUS MPOTrpaMMbl MO OHOJOTHM BKIHOYAIOT
JUYHOCTHBIE, METAIlpEeIMETHbIE PE3yJIbTaThl 32 BECh NEpUOJ OOYUEHHS Ha YpOBHE
cpeaHero o011ero 0Opa3oBaHusl, a TAKXKE MP €AMETHBIE TOCTHKEHHS 00YyUaroIerocs 3a
Kbl 101 OOyUYeHHUS.

HOACHUTEJIbBHASA 3AIINCKA

[Tporpamma o 6uoJIOruu Ha YpOBHE Cp elHEro o01ero oopazoBaHus pa3padboTaHa
Ha ocHOBe DemepanpHoro 3akoHa oT 29.12.2012 N 273-®3 «O6 06pa3oBaHun
B Poccuiickoit @eneparmny, ®PI'OC COO, KoHuenuuu mpenoaBaHus y4eOHOro
npeaMera «bHOTOTHSI» U OCHOBHBIX TMOJIOXKEHUHA (enepaabHol padoyei mp orpaMmbl
BOCIIUTAHUS.

buonorus yrimyomnennoro ypoBHs m3ydenus (10 — 11 kimaccel) SBASETCS OJTHAM
U3 KOMITIOHEHTOB TP €AMEeTHO 001acT « EcTtecTBeHHO -HayYHbI€ TTp eAMEThI». CoracHo
nonoxenussiMm PI'OC COO mnpodunbHble y4YeOHBIC MpEAMEThI, H3ydaeMble Ha
yI1yOJCHHOM YpOBHE, SBISIOTCS crtocoooM muddep eHnuaniy o0ydeHuss Ha ypOBHE
cpeaHero o61ero oOpa3oBaHUsA U MPU3BAHBI 0OECIIEYUTHh IPEEMCTBEHHOCTh MEXKIY
OCHOBHBIM OOIIMM, CPEIHUM OOIIMM, CPEIHUM MPOGECCHOHATBHBIM U BBICIIUM
oOpazoBanueM. B To ke Bpems KaKIbIi U3 dTUX YUEOHBIX IPEAMETOB JOKEH OBITh
OpPUEHTHUPOBAaH Ha MPHUOPUTETHOE peElIeHUE 00pa3OBaATENIBHBIX, BOCIHUTATEIbHBIX U
pa3BUBAIOIIMX  3aJla4, CBA3aHHBIX C  mOpodopHeHTauued  00ydYaronmxcs u
CTUMYJIUP OBAHUEM MHTEp eca K KOHKP €THOM 00J1aCTH HaYUHOI' O 3HAHHUS, CBS3aHHOIO C
OumosIoTHeH, MEIUITMHOM, SKOJIOTUEH, TICUX0JIOTHEH, CTIOPTOM WJIHM BOCHHBIM JICJIOM.

[Iporpamma mo OuoJiorUM AAaeT MPEACTaBICHUE O LENU U 3ajadax U3ydeHus
yuyebHoro npeamera «buosiorus» Ha yriry0JIeHHOM yp OBHE, OTIp €AEIsIE€T 003aTeIbHOE
(MHBapHMaHTHOE) MPEAMETHOE COJIEpIKaHUe, €ro CTPYKTYpHUpOBaHHE MO paszjenam



U TeMaM, paclpe/esieHre 1Mo KiaccaM, peKOMEHIyeT MOCIeI0BaTeIbHOCTh N3YYCHHS
y4eOHOT0 MaTepuralia C yueToM MEKIIP €IMETHBIX F BHY TP UIIPEIMETHBIX CBA3EH, JIOTUKH
y4e0HOTr0 TpoIliecca, BO3PACTHBIX OCOOEHHOCTEH oOydaromuxcs. B mporpamme mo
OMOJIOTUM pear30BaH MPHHIMII TPEEMCTBEHHOCTH C HW3yYEeHHEM OHOJIOTHH Ha
YpPOBHE OCHOBHOTO o0OI1iero oOpas3oBaHus, Ojarojgapss 4YeMy IpOCMaTPUBACTCS
HAMpAaBJICHHOCT, HA  TOCHEAyIolllee  pa3BUTHEC  OWOJOTHYECKUX  3HAHUI,
OpHMCHTHPOBAHHBIX Ha (OPMHUPOBAHHWE ECTECTBEHHO-HAYUYHOTO MHMP OBO33PCHHS,
9KOJIOTUYECKOTO MBIIIJICHHS, TIPECTABJICHHH O 3JI0pOBOM 00pa3e )U3HU, Ha BOCITUTAHNC
Oep eKHOT'0 OTHOIICHUS K OKP Y’KaroIiel mp upoaHoM cpeze. B mporpamme mo 6rosoruu
TaK)Ke IMOKa3aHbl BO3MOXHOCTH y4eOHOTO mpeaMera «buosiorus» B peanu3alyu
tpeboBanuit PI'OC COO kK mMIaHUPYEMBIM JIUYHOCTHBIM, METANp eAMETHBIM
U P €IMETHBIM pe3yJbTaraM 00y4YeHHS M B (hOp MEPOBAHUH OCHOBHBIX BHJIOB y4eOHO-
MO3HABATENILHOW  JIEATENBHOCTH  OOyYaloIUXCS IO  OCBOGHHIO  COJEp I KaHHS
OMOJIOTUYECKOTO 0Opa30BaHUs HA YPOBHE CPE€IHEr0 00IIero 0Opa3oBaHus.

[Iporpamma 1o OWOJIOTHU SBJISETCS OPHEHTUPOM JJIsI COCTABJICHHSI aBTOP CKHX
pabouux mporpamMm. ABTopamMu paboOYuX MpOTrpaMM MOXKET OBITh TIPEIAIOKEH CBOM
MOJAX0JI K CTP YKTYPUPOBAHHIO U TTOCIICIOBATEIBHOCTH U3y YSHHS Y4eOHOTO MaTepuraa,
CBOC BHJEHHE CHOCOOOB (OPMHPOBAHUS Y OOYYAOIIUXCS TP EAMETHBIX 3HAHUHN U
YMEHUH, a TAaK)K€ METOJIOB BOCITUTAHUS U PA3BUTHS CPEACTBAMU yIeOHOTO Ip eIMeTa
«buonorusy.

buonorus Ha ypoBHE cpemHero oo1ero o0pa3zoBaHus 3aBepI1aeT OMOIOTHISCKOe
oOpazoBaHre B IIKOJ€ M OPUEHTHUPOBAH HA paCHIUpPEHHE U YIIyOJICHHE 3HAHHI
00ydaroumwxcs O KUBOW MPUPOJIE, OCHOBAX MOJICKYJSIPHOW M KIETOYHON OMOJIOTHH,
SMOPHOJIOTHM W OWOJOTHHM PAa3BUTHSA, TEHETHKH, CCIICKIIMH, OWOTEXHOJIOTHH,
HBOJTIOIIMOHHOTO YUEHHUS W SKOJIOTHH.

N3ydyenne yueOHOTO mpeamera «buomorus» ©Ha yriayOJIeHHOM ypOBHE
OpPUEHTHUPOBAHO HA TOJATOTOBKY OOyYalOIUXCS K TOCIEAYIOMEMY IOJYYEHHIO
OMOIOTHYECKOTO 00pa30BaHMs B By3aX M OPTaHU3AUAX CP eAHEr0 Mp 0heCCHOHATBHOTO
obpazoBanusi. OCHOBY €ro COJep KaHMsI COCTaBISAET CUCTEMa OMOJIOTUYECKUX 3HAHUM,
MOJTYYCHHBIX TPU HM3YYEHUU OOYUAIOUMMHUCS COOTBETCTBYIOIIMX CHCTEMAaTH4ECKHX
pa3aenoB OMOJIOTHH Ha Yp OBHE OCHOBHOTO 00111ero oopa3zoBanms, B 10—11 kimaccax am
3HAHMS MMOJTYYaloT pa3BUTHE. TaK, pacHIMpEeHbl U YIiyOJIeHbl OMOJIOTHUECKUE 3HAHUS
O pAaCTeHHMSIX, KUBOTHBIX, TpuOaxX, OaKTepHsAX, OpPTaHWU3ME 4YEIOBEKa, OOIMX
3aKOHOMEPHOCTSX JKHU3HH, JIOMOJHHUTCIBHO BKJIIOYCHBI OHOJIOTHYECKHE CBEICHUS
TP MKJIATHOT'O M TIOUCKOBOTO XapaKTepa, KOTOPbIE MOYKHO HCIIOJIB30BATh KaK Op NEHTUPBI
JUTSl IOCTIGAY FOIIET0 BBIOOpa Ip odeccrn. Bo3Mo)kHa TakKe HHTETP alusi OMOJIOT MUECKHX
3HaHUH C COOTBETCTBYFOIIIMMH 3HAHUSAMHU, TI0JTy YCHHBIMHU 00yJatOIIUMUCS TP U3y YCHUH
bu3nku, XuMuM, reorpaduu 1 MaTEMaTUKU.

Ctpykrypa mporpaMmel 1O OHOJIOTHM OTpa)aeT CHCTEMHO-YPOBHEBBIA U
ABOJTIOIIMOHHBIH 101X O/TbI K U3y UEHUIO Oro10THH. COTIIACHO UM, M3Y4alOTCsl CBOMCTBA U
3aKOHOMEPHOCTH, Xap aKTEpHBIC JUIS KUBBIX CHCTEM Pa3HOT'0 YPOBHS OpTraHHW3aIWH,



ABOJTIOLIAY OPTAaHHUYECKOTO MHUPA Ha 3eMJiIe, COXpaHEeHHUsI OUOJIOTUYECKOTO Pa3HooOpasus
miaHeThl. Tak, B 10 Kiracce u3y4aroTcs 0CHOBBI MOJIEKYJISIPHOM M KJIETOYHOM OMOJIOTHH,
SMOPUONOTUM W OWOJOTUM Pa3BUTHUS, TEHETHMKH W CENEKIMHU, OMOTEXHOJIOTUU U
CUHTETUYECKOW OWOJIOTHH, aKTyaJW3UPYIOTCS 3HAHMS OOydYaromuxcs mo OOTaHUKE,
300JI0THH, aHATOMUHU, PU3HOJI0THN yesioBeka. B 11 kinacce nzydarorcst 3BOJIFOIMOHHOE
y4eHHe, OCHOBBI SKOJIOTHH M YUYCHHE 0 Onocdepe.

buonoruss mpuszBaHa 00€CHEUUTh OCBOCHHE OOYYAIOIIUMUCT OMOJIOTUYECKHX
TEOPUN U 3aKOHOB, UIEH, NPUHUMIIOB U IPaBUJI, JEKAIIUX B OCHOBE COBPEMEHHOU
€CTECTBEHHO-HAYYHOM KapTUHBI MHpa, 3HAHUM O CTPOCHUH, MHOrooOpasuu
U OCOOEHHOCTSIX KJIETKH, OpraHu3Ma, MNOMyJalud, OHOLIEHO3a, 3KOCHUCTEMBI,
O  BBIJAIONIIMXCA  HAYYHBIX  JIOCTHKCHHSX, COBPEMEHHBIX  HCCIEIOBAHMSIX
B OWOJIOTMM, TIPUKIAJHBIX aCHeKTax OWOJOrMYecKux 3HaHui. s pa3Butws
U TOJJIepKaHUsl MHTEpeca OO0ydaronmxcs K OHOJIOTMHM Hapsay CO 3HAYUTEIbHBIM
00bEMOM TEOPETUUYECKOI0 MaTepuaja B COJEpKaHUM MpOrpamMMbl MO OHOJIOTUM
[P EYCMOTPEHO 3HAKOMCTBO C MCTOPHEW CTAHOBJICHUS U PAa3BUTUA TOW WU WHOMU
obyracT OMOJIOTHH, BKJIAJOM OTCUECTBEHHBIX M 3apyOCKHBIX YUCHBIX B PCIICHUC
BAKHEHIITNX OMOTOTUYECKUX U SKOJOTHUECKUX TP 00JIeM.

[lenb u3yuenusi ydyebHoro mpenmera «buonorus» Ha yriyOJIeHHOM YpOBHE —
OBJIaJIcHUE 00yYarOMMUCS 3HAHUSIMU O CTPYKTYpPHO-(YHKIIMOHAILHON Op raHU3aIU
JKUBBIX CHCTEM Pa3HOTO paHTa U MPHOOpPETeHHEe YMEHUN MCMOJb30BaTh 3TU 3HAHUS B
dbop MHpOBAHUH HHTEP €Ca K OTIP €IEIICHHO M 001aCTH TP 0 (PeCCHOHATIBHOM e TEIHHOCTH,
CBSI3AHHOW C OWOJIOTHEH, WIM K BBIOOPY y4eOHOTO 3aBEACHUS JJIS P OIOJDKEHHS
OmosIornyecKoro oOpa3zoBaHUs.

JlocTikeHue ey U3ydeHus yueOHoTo mpeameTa «bruoaorusy Ha yriiyOJIeHHOM
ypPOBHE 00€CIEUUBAETCS P CIICHUEM CIEAYIOIMMNX 3a]au:

OCBOCHHE OOYYAIOIIUMHUCS CHUCTEMBbI OHWOJOTHYECKMX 3HAHHMA: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPHUAX, KOHICMIUAX, THUIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
npaBuiiax, COCTABJISAIONIMX COBPEMEHHYIO €CTECTBEHHO-HAyYHYIO KapTHHY MHUPa; O
CTp O€HWH, MHOTO00Opa3nH U 0COOCHHOCTAX OMOIOTHYECKHX CUCTEM (KJIETKa, Op TaHW3M,
NOMyJIsilusl, BHI, OWoOreoneHo3, Ouocdepa); O BBHAAIOIUXCA OTKPBITUAX U
COBP €MEHHBIX HCCIEAOBAHUAX B OMOJIOTUH;

O3HAKOMJICHHME OOYyYalomMXCsSd C METOJaMH T[IO3HAHUS JKHUBOW NP HUPOJIBI:
UCCIIEIOBATEIbCKUMHU METOJaMU OUOJIOTUYECKUX HAYK (MOJIEKYJSPHOW U KIIETOYHOM
OM0JI0THH, YMOPHOJIOTUU U OMOJTIOTUH P a3BUTHSI, TCHETUKU U CEJICKITUH, OMOTEXHOJIOTHH
Y CUHTETUYECKOUW OMOJIOTHUH, NTaJIEOHTOJIOTHH, 3KOJIOTHH ); METOIaMHU CaMOCTOSITEITHHOTO
P OBEICHUST OMOJIOTMYECKUX UCCIIEIOBAHUM B 1abOopaToOpuu 1 B p Up oj1¢ (HaOIr01CHHE,
U3MEp EHUE, SKCIIEP UMEHT, MO/JICITUP OBAHUE);

OBJlaJicHue  OOyYaroUUMHUCA  YMEHHUSIMH:  CaMOCTOSATEIBHO  HaXOJHTh,
aHaJIM3UPOBaTh M MCIOJb30BaTh OMOJOTHYECKYI0 HWHGOPMAIUIO; MOJIb30BaTHCA
OMOJIOTUYECKON TEPMHUHOJIOTHEH W CHUMBOJIMKOM; YCTAHaBJIUBATH CBSI3b MEXKIY
pa3BUTHEM OMOJIOTUH U COLIMATBLHO-3KOHOMUYECKUMU U SKOJIOTHUECKUMHU ITp 00JIeMamMu



YEJIOBEUECTBA; OIIEHUBATH TIOCIEIACTBUS CBOCH JIEATEILHOCTH TI0 OTHOIIICHHIO
K OKp Y>Karolei mp upoHOM Cp €71e, COOCTBEHHOMY 3JJ0POBBIO U 3/TOPOBBIO OKP Y KAFOIITHX
JTr0/eH; O0OOCHOBBIBAaTH W  COONIOAATh Mephl NPOQPWIAKTHKHA WHOEKIIMOHHBIX
3a00JIeBaHM, TIpaBWiIa IIOBEICHWS B TPHUPOAE W obOecmedeHus Oe30MacHOCTH
COOCTBEHHON JKM3HENCATCIBHOCTH B YPE3BBIYAHHBIX CHTyalHsIX P HPOJITHOTO
U TEXHOTEHHOTO XapakTepa, XapaKTepH30BaThb COBPEMEHHBIC HAyYHBIC OTKD bITHS
B 00J1acTH OMOJIOTHH;

pa3BuTHE y OOYYarOMUXCS MHTEIUICKTYAIbHBIX M TBOPYECKHUX CITOCOOHOCTEH B
InpoIecce 3HAKOMCTBA C  BBIIAIOMIMUMHKCA OTKPBITUAMH W COBPEMCHHBIMHU
UCCIIEIOBAHUSIMU B OWOJIOTHH, peEIIaeMbIMH €0 TpoOJieMaMH, METOI0JIOTHEH
OMOJIOTHYECKOTO HCCIICIOBAHUS, IPOBEACHUS SKCIEPUMEHTAIbHBIX HCCIICI0BAHUM,
pemieHuss OHMOJIOTMYECKUX 3a7ad, MOJCIUPOBAaHUS OHOJIOTHUYECKMX OOBEKTOB U
P OIIECCOB;

BOCITUTaHUE y 00YyJaIONMIUXCS IICHHOCTHOTO OTHOIICHHMS K YKMBOM P UP OZIC B IICTIOM
U K OTICNbHBIM ee¢ O0O0BeKTaM U SBICHUAM; (OPMHUPOBAHHE SKOJOTHICCKOM,
TCHETUYECKOW TPaMOTHOCTH, OOIEl KyJbTYphl TIOBEICHUS B TPHUPOE; MHTETP AWK
€CTECTBCHHO-HAYYHBIX 3HAHUM;

npuoOpeTeHne  OOyYalOIUMHUCS  KOMIIETEHTHOCTH B paIroHaIBEHOM
TP P OJTOTIONBb30BaHUM (COOJFOICHUE TP aBUJI TIOBEICHUS B MPHUPOJIE, OXPaHbl BHJIOB,
AKOCHUCTEM, OHOC(hEp bl), COXpaHEHUH COOCTBEHHOTO 3/10POBbS U 3J0POBbS OKPYKAFOLINX
moaeit (cobmroaenust Mep npodunakTuky 3a0oseBaHuii, oOecrieueHre 6€30MmacHOCTH
KU3ZHENEATSTLHOCTH B UYPE3BBMANHBIX CHTyalMsX MPUPOJAHOTO U TEXHOTEHHOTO
XapakTepa) HA OCHOBE UCMOJb30BaHWS OWOJOTUYECKUX 3HAHUM W  YMEHUH
B IIOBCETHEBHOM JKU3HU;

CO3JIaHHUE YCIIOBHM /I 0CO3HAHHOTO BBHIOOPA OOYUYaAIOITUMUCS HHIUBHUTY AJTHHOM
o0pa3oBaTenbpHOM TpaeKTOP UH, CHoCOOCTBYIOIIEH MOCIEAYIOMIEMY
npodeccHoHaTPHOMY CaMOOTIPENENEHUI0, B COOTBETCTBMU C WHAWBHUAYaIbHBIMU
WHTEp eCaMu U TIOTP €OHOCTSAMHU P ErMOHa.

OO61m1ee YMCI0 9acoB, p €KOMEH/IOBAHHBIX JIJISI H3YUCHHS OMOJIOTMH Ha yTITyOJICHHOM
ypoBhe, —204 gaca: B 10 knacce — 102 gaca (3 4aca B Heznento), B 11 kimacce — 102 gaca
(3 yaca B Henento).

OTOOp OpraHMU3alMOHHBIX (POPM, METOJOB U CPEACTB OOyYEHHs] OHOJIOTUH
OCYILIECTBJISIETCSI C Y4YeTOM CHenu(PuKu ero coaep)kaHus ¢ HampaBJICHHOCTH Ha
MPOJOJDKEHHE  OMOJIOTMYECKOro  Oo0pa3oBaHMs B OpTAaHM3AIMAX  CPEIHEro
p 0(heCCHOHATBLHOTO U BBICIIETO 00pa30BaHUs.

OO0s3aTeNbHBIM YCIOBUEM MPHU OO0YyUYEHHH OMOJOTHM Ha YIIyOJIECHHOM YpOBHE
SBJISICTCS TIPOBEJACHHUE JIA0OPATOPHBIX M MpaKTHYeckux pabor. Taxke ydactue
0oOydJaronwxcs B BBINOJHCHHH TPOCKTHBIX M YYEOHO-HCCICIOBATEIbLCKHX PadoT,
TEMaTUKa KOTOPBIX OMpeEACsIeTCs yIuTeJIeM Ha OCHOBE HMMECIOIIMXCS MaTep MajlbHO-
TEXHHUYECKHUX PECYPCOB M MECTHBIX TP UP OJTHBIX yCIOBHUH.



COAEPKAHUE OBYYEHUSA

10 KJIACC

102 4, u3 Hux 1 4 — pe3epBHOE Bp eMs.

Tema 1. buosorust Kak Hayka

CoBpemeHHas OuWoJioTHsl — KOMIUIEKCHasi Hayka. KpaTkas ucropusi pas3BUTUS
Oouosioruu. buosiornyeckrue HayKu U U3ydaemble UMU 1p 00s1eMbl. DyHTaMeHTaIBHEIE,
P UKJIaIHbIE U TIOMCKOBBIC HAYUHBIC UCCICOBAHUS B OMOIOTHH.

3HaueHne OuosOoTMM B (OPMHUPOBAHUU COBPEMEHHOM ECTECTBEHHO-HAy4YHOMR
kapTuHel Mupa. IIpodeccuun, cBsizaHHble ¢ Ouonoruei. 3HayeHUE OMOJIOTUH
B TMPAKTUYECKOW JEATEIbHOCTU YEJIOBEKA: MEIUIIMHE, CEJIbCKOM XO3SHCTBE,
TP OMBIIIIEHHOCTH, OXP aHE TP UP OJbI.

Jlemoncmpayuu:

Ilopmpemuo1r: Apucrorens, Teodpact, K. Jlunneir, XK.b. Jlamapk, Y. [lapBuH,
VY. TI'apsen, I'. Mennens, B.1. Bepnanckuii, U.I1. IlaBnos, N1.1. Meunukos, H.I.
Basunos, H.B. TumodeeB-Pecosckuii, JI. Yorcon, ®. Kpuk, JI.K. benses.

Tabauyvr u cxemvi: «CBSI3b OWOJOTHM C JPYyrUMH Haykammy, «Cucrema
OMOJTOTUYECKUX HAYK.

Tema 2. 7)KuBble cUCTEMbI M X H3YyY€eHHUE

JKuBbie cucTeMbl Kak mpeaMeT u3ydeHus Ouojiorun. CBOMCTBA JKMBBIX CHCTEM:
€IWHCTBO XMMHUYECKOTO COCTaBa, JIUCKPETHOCTh M ILEIOCTHOCTb, CJIOKHOCTb
1 YIIOPSAJIOYEHHOCTD CTP YKTYPbL, OTKPBITOCTh, CAMOOPTaHU3aIIHs, CAMOBOCHPOU3BE/ICHHE,
pa3apa’kuMoOCTh, U3MEHUYMBOCTh, pOCT U Pa3BUTHE.

YPpOBHM OpTaHM3aLMM KUBBIX CHCTEM: MOJIEKYJISIPHBIN, KJIETOYHBIN, TKAHEBBI,
OpTaHU3MEHHBIN, TOMYISAIHMOHHO-BUJOBOM, SKOCHUCTEMHBIA (OMOTE€OIEHOTUYECKUI),
ouocdepusrit. [Iporeccel, mpoucxoaiamme B KUBBIX cucTeMax. OCHOBHBIE MPHU3HAKA
*uBoro. Ku3nb kak (opma cyniectBoBaHus MaTepuu. Hayku, nsyyaronmye >KuBbie
CUCTEMBI HAa PAa3HBIX YPOBHSAX OpPTraHUA3AIUN.

N3yuenue »xuBbIX cucreM. Meroasl Ouosnornueckoi Hayku. HaOmronenue,
M3MEpEHUE, IKCIEPUMEHT, cuUcTeMaTu3alus, MeraaHainu3. [loHaTe o 3aBUCHMMOI
1 He3aBUCUMOM niep emeHHOou. [ limanup oBanue skcriepumenTa. [loctaHOBKa U ITp OBEpKa
runote3. HyneBas rumote3a. IloHsTe BBIOOpKHM M €€ JOCTOBEpHOCTh. Pazopoc B
Oumoorudyeckux JaHHbIX. OlIeHKa JOCTOBEP HOCTH IMOJYUCHHBIX P €3yIbTaToB. [1p MunHEI
MCKAXXEHUS PE3YJIbTaTOB IKCIEp UMEHTA. [[OHATHE CTaTUCTUYECKOTO TECTA.

Tabauysr u cxemvl: « OCHOBHBIE MPU3HAKHU KU3HUY, « BHOTOTHYECKHE CUCTEMBIY,
«CBOMCTBa KUBOW MaTE€pUN», « YPOBHU Op TAHU3ALNH KUBOU TIp Up 011bD», « CTp OcHHE
JKUBOTHOWU KIETKW», «TkaHW KUBOTHBIX», «CHCTEMBI OPTraHOB 4YEIOBEYECKOIO
opranuzmay, «buoreouenos3», «buocdepar, «MeToabl U3yUeHHs! KUBOU TP UP OJIBD».



Obopyoosanue: nabopaTopHOoe 00OPYyIOBaHHUE JJIs TMPOBEACHUS HAOIIOICHMIA,
M3MEpP EHUM, SKCIIEP UMEHTOB.

Ilpaxmuueckan paboma «Vicnonb30BaHUE Pa3IUIHBIX METOJIOB MPH HU3yYCHHH
KUBBIX CHCTEM.

Tema 3. buosorust Kierku

Kinerka — cTpyKTypHO-(QYHKIMOHAIbHAs €AUHMUILA XKUBOTO. MlcTopus OTKp bITHs
kinetku. Pabotsl P. I'yka, A. JleBenryka. Knerounas reopus (T. lIBann, M. lneiines,
P. BupxoB). OCHOBHbIE [TOJI0KEHHUS COBP EMEHHOM KIETOYHOW TEOp UH.

MeTobI MOJIEKYJISIPHON M KIIETOYHON OMOJIOTUU: MUKP OCKOMHUSI, XpoMaTorpadus,
a5eKTp 0(ope3, METOI MEUEHbIX aToMOB, AuddepeHIranbHOe LHEHTPUPYyTrUpOBaHLE,
KyJbTUBUP OBAHUE KIIETOK.

Jlemoncmpayuu:

llopmpemwi: P. T'yk, A. JleBenuryk, T. IlIBann, M. Illneitnen, P. Bupxos,
K.M. bap.

Tabnuyvr u cxemvl. «CBETOBOW MHUKPOCKOI», «DJIEKTPOHHBIN MHUKPOCKOID»,
«VcTopust pa3BUTHS METOJIOB MUKP OCKOTIUI.

Obopyoosanue: CBETOBOM MHUKPOCKOIN, MHKpPOIpENaparbl pPacTUTENIbHBIX,
KUBOTHBIX U OaKTep MaJIbHBIX KIETOK.

Ilpakmuueckas  paboma  «V3ydeHne METOIOB  KJIETOYHOM  OHMOJIOTHUH
(xpomarorpadus, anexkrpodopes, nuddep eHnmranbHoe neHTpudyrupopanue, [11LP)».

Tema 4. Xumuueckasi OpraHu3anms KJIeTKH

XVMUYECKUU COCTAB KIIETKA. Makp 0-, MUKPO- ¥ yJIbTPAMUKPO3JIEMEHTHI. Bonau ee
pOJIb KaK pacTBOPUTENSA, pEareHra, ydacThe B CTPYKTYPUPOBAHHUU KIIETKH,
TEIUIOp eryJisiuui. MUHEp aJlbHbIE BELIECTBA KIIETKH, MX OHOJOTrHMYecKas poJib. Poib
KaTHOHOB M aHUOHOB B KJIETKE.

Opranuueckue BellecTBAa KJIETKU. buosormdyeckue mnojauMmepsl. benku.
AMMHOKUCIOTHBIN coctaB OenkoB. CTpyKTypbl OenkoBOW MoJiekyibl. [lepBuunas
CTpYyKTypa Oenka, nentuaHas cBsi3b. Brop uuHasi, Tp eTHuHas1, Y4€TBEP TUHUHAS CTP YKTYPBL
Henatypanus. CBorictBa 0enkoB. Kiaccudukanus 6enkoB. buonornueckue QpyHkiym
O€EmKOB.

VYrneBoasl. MoHOcaxapuabl, AUcCaxapuipbl, OJIUTOCaxapuabl U MOJUCAXaAPUIbL.
OO6uruii mna” cTpoeHus U PU3MKO-XUMHUYECKUE CBOMCTBA yIiieBoA0B. bromornueckue
(yHKUMHU yTIIEBOIOB.

Jlumuasl. T'uapodmibHo-ruapodoOHbie cBoiicTBa. Krnaccubukanust IUNUAOB.
Tpurnuuepunspl, hochoaunuabl, BOCKU, CTep oubl. buonornueckue (yHKINUN JTUITHATOB.
OO6miue cBoiicTBa OMOJIOrMYECKUX MeMOpaH —  TEKy4yecTb, CIIOCOOHOCTH K
CaMO3aMbIKaHHIO, TIOJIYTP OHUIIAEMOCTb.

Hyxneunosbie kucnotel. JIHK u PHK. CrpoeHune HYKIEHHOBBIX KHCIOT.
Hyxneotuast. [Tpuniun kommiementapuoctu. [Ipasuno Yapradda. Ctpykrypa JHK —



JBOIHAs criup ainbk. MecroHaxoxaeHne u ononorndeckue ¢pyukuun JJHK. Buasr PHK.
Oyukuun PHK B knetke.

Ctpoenne moiiekysisl AT®. Makpospruueckue cBa3u B Mojekyjae ATO.
buonornueckue ¢ynkipu ATO. BoccraHoBieHHbIE MEpEHOCYUKU, UX (YHKIUM B
kierke. CekBenuponanue JJHK.

CtpykTrypHasi OuojOrvs: OHMOXUMHUYECKHE M OHO(PU3UYECKUE HCCIICIOBAHUSA
coCTaBa M MPOCTPAHCTBEHHOW CTPYKTYP bl OMOMOJIEKYII.

Jlemoncmpayuu:

Iopmpemuwi: JI. Ilonuur, . Yorcon, ®. Kpux, M. Yunkunc, P. ®paHkius,
®. Canrep, C. [Ipy3unep.

HHuaepammour: «Pacnpenenenne XUMHUYECKUX AJIEMEHTOB B HEKHUBOUW MPUPOJIE»,
«Pacnpenenenue XUMUYECKUX SJIEMEHTOB B KUBOW TIPHUP OJEH.

Tabmuyvr u cxemwvr. «llepmonnueckass Tabnuila XUMHUYECKUX DJIEMEHTOBY,
«CtpoeHue MoJieKyJibl BOJbI», «BemiectBa B coctaBe opranu3moBn», «CTpoeHue
MoOJeKyabl Oenka», «CTpyKTypbl O€lKOBOW MOJIEKYJIbl», «CTpoeHHe MOIEKy
yriaeBo1oB», « CTpoeHrue MoJIeKyJ1 JTUunuaoBy, « HykinenHoBbie KUCIOTHDY, «CTp OeHUe
MOJIEKyJIbl ATD».

ObopyoosaHrue: XUMUYECKasl IOCY1a U 000PyJ0BaHUE.

Jlabopamopuas paboma «OOHapyx)eHUE OCITKOB C MOMOIIbIO KayeCTBEHHBIX
p Ak .

Jlabopamopnas paboma «VccnenoBaHue HYKIEMHOBBIX KHUCIOT, BbIACIEHHBIX
U3 KJIETOK pa3JIMYHbIX OPTaHU3MOBY.

Tema S. Ctpoenue u QyHKUHMHU KJIETKHU

Tunbl  KJIETOK: JyKapHOTHYEecKass W  mpokapuoruueckas. CTpyKrypHO-
(GyHKUMOHAJbHbIE 00Pa30BaHUs KIETKHU.

Ctpoenne npokapuotudeckoil kieTku. KiierouHas creHka OakTepuil U apXxeil
Oco0eHHOCTH CTPOEHUS TeTep OTP OPHON U aBTOTP O(HHON P OKAPUOTUYECKUX KIIETOK.
Mecto 1 poJib IPOKApHUOT B OUOIIEHO3aX.

Ctpoenne W (PyHKIMOHUPOBAHUE JYKApHUOTHUECKOW KiIeTkH. [lma3zmarmueckas
MeMOpana (mrasmanemMma). CTpyKTypa TIUIa3MaTHUYECKOW MeMOpaHbL TpaHCrmopT
BEIIIECTB 4Yepe3 IUIa3MaTHYSCKyI0 MeMOpaHy: maccuBHBIN (auddy3ust, obOierdyeHHas
nuddy3usa), akTUBHBIA (MEPBUYHBIA W BTOPHWYHBIA AKTUBHBIM  TPaHCIOPT).
[Tonmynponuiiaemocts MeMOpaHbl. PaboTa HaTpwuii-KaaueBOro Hacoca. DHJIOIMTO3:
NUHOIMTO3, (aronuro3. Jk3omuuto3. Kmerounas crenka. CTpykrypa u  (yHKIUH
KJIETOYHOM CTEHKH PacTeHUH, TpUOOB.

Hurtomnna3ma. I{uro3ons. [utockener. JIBwkeHWe 1uTOIIa3Mbl. OpraHouibl
kietkd. OmHoOMeMOpaHHbIE OpTaHOUABI KIETKU: SHAoIutazMartuueckas cetb (D11C),
armmapar [OnpmIKH, JHU30COMBI, HUX CTpoeHMEe U (QYyHKIUU. B3anMocBs3b
OJTHOMEMOpaHHBIX OpTaHOUAOB KiIeTkH. CTp O€HUE IpaHyJSIPHOTO p eTUKyTyMa. CUHTE3
pactBopuMbIX OenkoB. CHHTE3 KIETOYHBIX MeMOpaH. ['maakuii (arpaHyJsipHbIA)
sHAOMIa3MaTndeckuii  perukyaym. CekperopHas ¢GyHkius amnmapata [ oibaxu.

9



TpaHcnopT BemecTB B KIETKE. Bakyonu pacTurenbHbIX KIETOK. KIIETOUHBINA COK.
Typrop.

[TosryaBTOHOMHBIE OPTaHOW[BI KIETKA: MHUTOXOHAPUM, Inactuibl. CTpoeHuen
(GyHKUMM MUTOXOHJpuUM U mnactuf. [lepBrUUHbIE, BTOpPUYHBIE U CIOKHBIE IJ1ACTUIIbI
(OTOCHHTE3HP YIOUMX 3yKapHOT. XJIOPOILIACThI, XPOMOIUIACTBI, JIEMKOIIACTHI BBICIINX
pPaCTEHUMN.

HemeMmOpanubie opraHouansl kieTku. CTpoeHHe W (QPyHKIUM HEMeMOpaHHBIX
OpraHouioB KieTku. PubGocombl. MukpoduiameHTsl. MBpIllIEYHbIE  KJIETKHU.
Muxkp otpyoouku. Kiierounsliit uentp. CTpoeHHE U IBUKEHUE )KTYTUKOB U P €CHUYEK.
MukpoTpy60uku nuToruia3mel. LleHTpnons.

Anpo. Obonouka sigpa, XpOMaTUH, KapuoIulasMma, SIPBIIIKA, UX CTPOEHUE U
bynkuuu. SAnep Hpiit 6enkoBbIid MaTp UKC. [[poCTpaHCTBEHHOE P ACMIOJIOKEHUE XP OMOCOM
B uHTEp pazHoM siipe. benku XxpomaTuHa — TUCTOHBI.

Knerounsie BkiatoueHus. CpaBHHUTENbHAS XapaKTEPHUCTUKA KIETOK 3YKapHOT

(pacTUTENbHOM, KUBOTHOM, TP UOHOM).

Jlemoncmpayuu:

Ilopmpemwi: K.C. Mep exxkoBckui, JI. Maprymuc.

Tabauywt u cxemol: «CTpOCHHUE dyKap MOTHUECKOM KiIeTKn», « CTp oeHue >KMBOTHOM
KIEeTKN», «CTpOEHuEe pacTUTENbHOU KIETKW», «CTpOEHUE MHUTOXOHAPHUW», «SAapo»,
«CTpoeHune np oKap MOTUYECKON KIETKI.

Obopyoosanue: CBETOBOM MHUKPOCKON, MHUKpOMpeEnapaThl pPAaCTUTEIbHBIX,
’KUBOTHBIX KJIETOK, MUK OTIp €napaThl OAKTEp HATbHBIX KIIETOK.

Jlabopamopuas paboma «3ydeHne CTp O€HUsI KIIETOK pa3IUIHBIX OPTaHU3MOBY.

Ilpakmuueckas paboma «V3y4deHre CBONCTB KJICTOUYHONH MeMOp aHBI».

Jlabopamopuass paboma «VccnemoBanue IUia3Mojiv3a W JICTUIa3MOJI3a
B PACTUTENBHBIX KIETKAX).

Ilpakmuueckass paboma «V3ydeHue NBUKEHUS LUTOIUIa3Mbl B PaCTUTEIBHBIX
KIIETKaxX».

Tema 6. O0OMeH BelecTB M NpeBpallleHUE JHEPTUHU B KJIeTKe

AccuMuisildg U AUCCUMMIIALMS — JIBE CTOPOHBI MeTabonu3ma. Tunsl oOmeHa
BEUIECTB: aBTOTPOQHBIA M TeTepoTpOPHBIA. YyacTue KHUCIOpOAa B OOMEHHBIX
npoieccax. JHepTreTnyeckoe odecrneueHne kierku: npeppamieHue ATD B 0OMeHHbIX
npoueccax. ®depMeHTATHBHBIM XapakTep peakuuid KIETOYHOro MeTabosu3ma.
depMeHTBI, UX CTpOEHHUE, CBOICTBA U MexaHu3M JencTBuss. Kopepmentsl. Ominnuns
(GepMEHTOB OT HEOPraHUYECKUX KaTaJIU3aTOpOB. benku-akTMBaTOpbl W  OENKU-
UHTUOUTOPBI. 3aBUCUMOCTh CKOPOCTH (PEPMEHTATHUBHBIX PEAKUUN OT Pa3JIMUHbIX
(baxTOop OB.

[lepBUYHBII CHHTE3 OpPTaHUYECKUX BEMIECTB B KiieTKe. PoTocuHTE3. CBETOBAS U
temHoBast (a3pl. [IpoaykTuBHOCTE poTOCHMHTE3a. BnusHue pasznuyHbix (HaKTOPOB HA
CKOpOCTh (hoTOCHMHTE3a. 3HAaUCHHE (POTOCUHTE3A.
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Xemocunre3. PazHooOpa3ue opraHu3MOB-XEMOCHHTETUKOB: HUTP U(PHUIIUP YIOIIIES
OakTepum, Kene300aKTepuH, cepoOaKTepuH, BOJOPOJAHBbIC OakTepuHu. 3HAUYCHHE
XEMOCHHTE3A.

AHas’poOHble opranu3mbl. Buael Opoxenus. I[IpogykTel OpoxkeHHs W KX
UCIIOJB30BAaHUE YEJTOBEKOM. AHA’pOOHBIE MHKPOOPTaHM3MBI KaK  OOBEKTHI
OMOTEXHOJIOTUH U BO30YIUTENU OOIE3HEM.

AdpoOHBIE OpTaHU3MBI. JTallbl YHEPTreTHUEecKOoTo oOMeHa. [loAroToBUTEBHBIHM
atamn. ['nukonus — 6eCKUCIOp 0JHOE P aACHISIUIEHUE TITFOKO3BI.

buonoruueckoe OKuCIeHHE, WIH KIETOYHOE JbIxaHue. Polib MUTOXOHApHI B
npoiieccax Ouonorudyeckoro okucienusa. Luxnuueckue peakuuu. OKUCIUTETbHOE
dbochopunupoBanue. IlpeumymiectBa a’poOHOro myTH oOOMEHa BEIIECTB TMepen
aHasp oOHbIM. D(P(PEKTUBHOCTH FIHEP TETHUECKOT0 OOMEHA.

Jlemoncmpayuu:

llopmpemwr: . Ilpuctiu, K.A. Tumupsze, C. H. BunHorpaackui,
B. A. DOurensrap ar, I[1. Mutuenn, I'.A. 3aBap3uH.

Tabauyer u cxemvl: «DPOTOCUHTE3», «IHEPTETHUECKU 0OMeH», «bHocuHTE3
oenkay, «Ctpoenue pepmeHTa», « XEMOCHUHTE3) .

Obopyoosanue: CBETOBOW MHKPOCKOI, OOOpYIOBaHHWE IJIs IPHUTOTOBIICHUS
MOCTOSTHHBIX U Bp EMEHHBIX MHKD OIIp €Tap aToB.

Jlabopamopuas paboma «W3yyeHue KaTalIUTHYECKON AKTUBHOCTH (DepMEHTOB
(Ha MpuUMep e aMuJIa3bl WK KaTanas3bl)».

Jlabopamopnas paboma «V13ydenne pep MEHTaTHBHOTO PaCIISIJICHUS ITep OKCHIa
BOJIOPOJia B PACTUTEIbHBIX U )KUBOTHBIX KIIETKAX).

Jlabopamopuas paboma «CpaBHeHHUE P O11eCCOB (POTOCHUHTE3a U XEMOCHHTE3a).

Jlabopamopuas paboma «CpaBHEHHE P OTIECCOB OP O’KEHUS U TBIXAHUSD.

Tema 7. HacinencrsenHass HHpOpPMaLMs M peajin3alus ee B KJIeTKe

Peakunn matpudHOro cuHre3a. [IpMHIMI KOMIUIEMEHTAPHOCTH B P EAKLMAX
MaTpUYHOro cuHTe3a. Peanuzanus HaciaencTBeHHoi nndopmarun. ['eneTnueckuil Ko,
ero ceoicrea. TpaHckpunuusa — Matp nuHbld cuHTe3 PHK. IIp mHummne! Tp anckpunimm:
KOMIUIEMEHTAP HOCTh, AHTHUIIAP AJUIEIIbHOCTh, ACUMMETP NYHOCTb.

Tpauncnsiuua u ee stanel. Yuactue tpancnopTHbix PHK B OuocunTese Oenka.
YcnoBus buocunresa 6enka. Koaup oBanre aMuHOKucoT. Posib pubocom B OMocuHTe3e
Oenka.

OpraHu3anys reHoMa y Ip OKapuoT U 3yKapMOT. Peryisnus akTHBHOCTH T€HOB Y
npokapuoT. ['unoreza onepona (P. XKakoo, XK. Mano). Perynsiiius 0OMEHHBIX ITPOLIECCOB
B KieTke. KiieTounslii romeocras.

Bupycel — HekiierouHbsle GOopMbl KU3HU U OOJIMratHele mapasuthl. CTpoeHue
MPOCTBIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTep no(aros.

Bupycheie 3a0oneBanus yenoBeka, *KUBOTHbIX, pactenuii. CIINJI, COVID-19,
COLIMAJIbHBIE U METULIMHCKUE TP 00IEMBI.
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Jlemoncmpayuu:

Hopmpemwi: H.K. Konsuos, /.M. UBanOBCKUI.

Tabnuyvr u cxemwvl: «buocunte3 Oenkay, «l'eHetmueckuii Kom», «Bupycen,
«bakTepuodarm.

IIpakmuueckas paboma «Co3naHre MOJEIN BUPYyCay.

Tema 8. ’KusHeHHBIH HUKJ KJIETKH

Knetounslii iukI, ero nepuoasl u peryssnus. Muarep gpaza u muros. OcobeHHocT
MpoIleccoB, TMpoTekawnux B uHrepdasze. I[loAroroBka KIETKH K JICJICHHUIO.
[IpecunTeTnueckuii (MOCTMUTOTUYECKUM), CHUHTETUYECKMA M IMOCTCUHTETUYECKUM
(Mp eMUTOTUYECKUI) TTEp MO IbI UHTED (ha3bl.

Matpuunbiii cunre3 JIHK — pemnukanua. Ilpunouner pernukanuu JIHK:
KOMILJIEMEHTAP HOCTh, MOJIYKOHCEPBATUBHBIN CHHTE3, AHTUIIAP AJUIEITLHOCTh. MexaHmMm
pemmukamuu JIHK. Xpomocombl. Ctpoenue xpomocom. Temomepsl U TenoMepasa.
XpOMOCOMHBIM Ha0Op KJIETKH — KapUOTHUIL JIMTIJIOMAHBIA W TaIrIOUIHBIA HAOOpHI
xpoMocoM. ['oMosiornaHbie XpoMOocoMBI. [T010BBIE XP OMOCOMBI.

Henenne knetku —Muto3. CTaauu MUTO3a U IPOUCXOASIIINE B HUX P OIIECChI. THIIbI
Muto3a. Kaprokunes v MUTOKMHE3. bHOJIOTHYecKOe 3HAaUYE€HUE MUTO3A.

Perynsius MUTOTHYECKOTO ITMKJTa KITETKH. [Ip orpamMmmupyemast KieToqHast Tuoeb —
arnomnTo3.

Knerounoe sp o, Xp oMOCOMBI, PYyHKIIMOHATbLHAS TCHOMUKA.

Jlemoncmpayuu:

Tabauyer u cxemvr: «KWU3HEHHBIM IMKI KIETKW», «MuT03», «CTpoeHue
xpomocom», «Pemnukamusa JJHK».

Obopyoosanue: CBETOBOM MHUKPOCKOII, MUKpOMpenapartbl: « MUTO3 B KIIETKax
KOpEIIKa JIyKay.

Jlabopamopnas paboma «V3ydeHne XpoMOCOM Ha TOTOBBIX MUKp OTIp €TIap aTaxy.

Jlabopamopnas paboma « HabnroneHne MUTO3a B KJIETKAX KOHUMKA KOP €IIKa TyKa
(Ha TOTOBBIX MUKD OTIp €MlapaTax)».

Tema 9. Ctpoenue u pyHKIIUM OPTaHNU3MOB

buonorunueckoe pasHooOpasne opraHu3mMoB. OJHOKIETOUYHBIE, KOJIOHHUAIBHBIE,
MHOT'OKJIETOYHBIE OPTaHU3MBI.

OcoOeHHOCTH CTPOECHHSA U KM3HENEATEIIbHOCTU OJIHOKJIETOUYHBIX OPTaHH3MOB.
bakrepuu, apxeu, OJHOKIETOUYHBbIE TPHUOBI, OJHOKIETOUYHBIE BOJOPOCIH, ApYyTHE
poTUCThl. KOTOHMaIbHBIE OPTaHU3MBI.

B3anmocBs3b yacTell MHOTOKIJIETOYHOTO OPTaHU3Ma. TKaHW, OpTaHbl U CUCTEMBI
opranoB. OpranusM Kak equHoe nenoe. I'omeocras.

Tkanu pacrenuid. Tumbl pacTUTENBHBIX TKaHEW: 0Opa3zoBaTelIbHAS, MOKp OBHA,
NpoBOJAIIAs, OCHOBHAas, MexaHuueckas. (OcoOeHHOCTH CTpoeHus, (QYyHKIUN u
pAacCHoJI0KEHNs TKAHEW B OPTaHaX PaCTEHUM.

12



TkaHM >KMBOTHBIX M 4YEJIOBEKA. [UIbl >KUBOTHBIX TKAHEW: OSMUTEINAJIBHAS,
COCMHUTENbHAs, MbIlIeuHas, HepBHas. (OcoOeHHOCTH CTpoeHHs, QyHKIWMIA
Y PACIOJIOKEHUS TKAHEN B OpPTraHax KUBOTHBIX U YEJIOBEKA.

Opranbl BereratuBHbI€ U T€HEP ATUBHBIE OPTaHbl pacTeHUu. OpraHbl U CUCTEMBI
OpTraHOB KMBOTHBIX W yenoBeka. DyHKIUHA OPTAaHOB U CUCTEM OPTaHOB.

Onopa Ttena opranu3moB. Kapkac pacrenuil. CkeneTsl OJHOKJIETOYHBIX
Y MHOTOKJIETOYHBIX )KUBOTHBIX. HapyHbIld 1 BHYTp eHHUM cKesleT. CTpOEHUE U TUIIbI
COEIVUHEHHUs KOCTEN.

JIBrKeHre OpTraHU3MOB. J[BI)KEHHE OJHOKJIETOUHBIX OPTaHU3MOB: aMeOOUTHOE,
KI'YyTUKOBOE, PECHUYHOE. /[BI’KEHHE MHOTOKIIETOYHBIX PACTEHUI: TP ONIM3MBI ¥ HACTHH.
JIBM>KeHne MHOTOKIJIETOUHBIX )KUBOTHBIX M UEIOBEKa: MbIIIeyHas cucrema. Peduiekc.
CkeneTHbIE MBILIIBI U UX paboTa.

[Iutanue opranmsmos. Ilormomenue BOAbI, yIIIEKACIOrO ra3a U MHUHED AJIbHBIX
BEIIECTB pacTeHUsAMU. [IuTaHne KMBOTHBIX. BHYTpHUMNOJIOCTHOE U BHYTP HKJIETOYHOE
nueBap enne. [ Iutanue no3BOHOYHBIX ) KUBOTHBIX. OT/IEbI MUIIEBAPUTEIBHOTO TP aKTa.
[TumeBap utenbHbIE Kene3bl. [ueBapuresibHas CucTeMa 4elioBeKa.

Jpixanue opranu3MoB. Jlpixanue pacteHuit. Jlpixanue >kuBoTHBIX. Juddy3us ra3oB
yepe3 MoBep XHOCTh KieTku. KoxkHoe npixanue. JlpixarenbHas noBepXHoCTh. XKabepHoe
Y JIErOYHOE JbIXaHue. J[pIXaHre 03BOHOYHBIX JKUBOTHBIX M YEIOBEKA. DBOJIIOLIMOHHOE
YCIOXHEHUE CTPOCHHUs JErKMX IT03BOHOYHBIX JXMBOTHBIX. JlpIXaTenbHas cucrema
yernoBeka. MexaHu3M BEHTWISALMMU JIETKUX y NTUIl M MIIEKONHUTAKOMUX. Perymnsums
nbixanus. JIprxatenbHble 00bEMBI.

TpaHcnopT BEIECTB y OPraHU3MOB. TpaHCIIOPTHBIE CUCTEMBI paCTeHU. T paHcnopT
BEILIECTB Y XKMUBOTHBIX. KpOoBEHOCHAs cuctema u ee opranbl. KpoBeHocHas cucrema
MMO3BOHOYHBIX )KUBOTHBIX U denoBeka. Cepile, Kp OBEHOCHBIE COCYAbl U KpOBb. Kpyru
KpOBOOOpaIlleHHs. DBOJIIOLMOHHBIC YCIOXKHEHUSI CTPOCHHUS KpPOBEHOCHOW CHUCTEMBI
MO03BOHOYHBIX KUBOTHBIX. PaboTa cepana u ee peryssius.

Brigenenune y opranuzmMoB. Beiienenne y pacreHuil. Beijenenue y KUBOTHBIX.
CoxparutenbHble Bakyosu. OpraHnsl BeleneHus. @unbrpaius, cekpeuus u 00op atHoe
BCAChIBAHME KaK MEXaHM3Mbl pabOThl OpraHOB BblAencHUs. CBs3b MOJIOCTU Teja
C Kp OBEHOCHOM U BBIACIUTEIBHOM CHCTEMaMu. Bbeiienenue y mo3BOHOYHBIX JKUBOTHBIX
u uenoBeka. [louku. Ctpoenne u pynkunonuposanue Heppona. OOpazoBaHue MOYU
y 4E€I0BEKa.

3amuTa y OpraHu3MOB. 3alUTa y OJHOKIETOUYHBIX OpraHn3MoB. Criopbl OakTepuid
M IIUCTHI MPOCTEUIIUX. 3aluTa y MHOTOKIETOUHbIX pacreHuidl. Kytukymna. Cpencrsa
MMaCCUBHOM M XMMHUYECKOHN 3aIIUThl. DUTOHIIUIBI.

3amura y MHOTOKJIETOYHBIX KUBOTHBIX. [IOKpOBBI M1 X MpOU3BOAHBIE. 3alIUTA
opranusma ot Oosne3Heil. UIMMyHHas cuctema yenoBeka. KiaeTouHslii 1 ryMopalibHbINA
UMMYHUTET. BpoXieHHbIH U TpUOOpETeHHbIN cnenu@uueckuidi MMMyHUTET. Teopus
KJIOHaIbHO-ceNliekTUBHOTO uMMyHuTeTa (I1. Dpnux, ®.M. bepuer, C. Tonerasa).
BocnanurenbHble OTBETBI OPTraHU3MOB. POJIb Bp 0’KJEHHOrO0 HIMMYHUTETA B Pa3BUTHA
CHCTEMHBIX 3a00JI€BaHUI.
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Pa3npaxxumocTs U peryisinns y Opraiu3MoB. Pa3apakxumMocTs y 0JTHOKIETOYHBIX
opraHu3MoB. Takcuchl. Pa3mipaxumMocTh U perymsuus y pacteHuid. PocroBeie BelecTsa
Y X 3HAYCHHE.

HepBnas cuctema u p edsieKTopHasi p eryssiius y >kuBOTHBIX. Hep BHast cuctema u ee
OT/EJIbl. DBOJIOLMOHHOE YCIOXKHEHUE CTPOEHUSI HEPBHOW CHCTEMBI Yy >KHUBOTHBIX.
OTaenbl TOJIOBHOTO MO3Ta MO3BOHOYHBIX )KUBOTHBIX. Pediiexc u pedriexkropHas ayra.
besycnoBHBIC U YCITOBHBIE P €(DIIEKCHI.

['ymopanmbHas peryasiuys U 3HTOKPUHHAS CUCTEMA KUBOTHBIX U YelloBeKa. JKene3pl
SHJIOKPp UHHOW CUCTEMBI M MX TOPMOHBI. JlercTBUE TOPMOHOB. B3aMMOCBA3b HEP BHOM
Y SHAOKPMHHOM cucTeM. [ mmoTanamo-runoduzapHas CUCTeMa.

Jlemoncmpayuu:

Ilopmpem: N.11. 11aBnos.

Tabauyer u cxemvt. «OIHOKIETOUYHBIE BOJIOPOCINY, «MHOTOKIETOYHBIC
BOj0pOoCIn», « baktepumn», «lIpocrelimney, « Opranbl IBETKOBBIX pACTEHUI , « CHCTEMBI
OpPraHOB MO3BOHOYHBIX JKMUBOTHBIX», « BHyTpeHHEe CTpOeHHE HACEKOMBIX», «TKaHH
pacrenuit», «KopHeBble cucrembl», «Ctpoenue crtebisi», «CTpoeHue JUCTOBOM
IJTACTUHKWY, « TKaHM )KUBOTHBIX», « CKEJET uenoBekay, «[luneBapurenbHas cucreMay,
«KpoBenocHast cucrema», «JlpixatenbHast cucrema», «HepBHas cucremay, «Koxay,
«MplieuHast cucrema», «BpigenurenbHas cucrema», «OHIOKPUHHAS CHUCTEMAY,
«Ctpoenue Mbip», «MMmmynutrer», «KumeuHononoctHeie», «CxemMa NUTaHUS
pacreHui», « Kp oBeHOCHbIE CUCTEMBbI TO3BOHOYHBIX )KUBOTHBIX», « CTp OCHUE THIIP bI»,
«Ctpoenue nmnanapun», « BHyTpeHHee cTp OeHue JOKIAEBOro yepBs», « HepBHas cucrema
pbi0», «HepBHas cucrema narymkw», «HepBHas cuctemMa mpeCMBIKAIOMIUXCSD,
«HepBnas cucrema nruiy, « HepBHas cucrtema muekonuTtaromux», «HepBHas cucrema
yenoBeka», «Pedmexcy.

Obopyoosanue: CBETOBOM MHKPOCKOI, MHUKpOTpEnapaTsl OJHOKJIETOUHBIX
OpTraHU3MOB, MUKPOTIPENAPaThl TKAHEH, p aKOBUHBI MOJIITIOCKOB, KOJUIEKIIMHA HACEKOMBIX,
UTJIOKOYXHX, KUBBIC IK3EMIUISIPbl KOMHATHBIX PaCTEHHM, TepOapun pacTeHU pa3HbIX
OT/EJIOB, BIAXKHBbIE Mpenaparbl MXWUBOTHBIX, CKEIETbl IMO3BOHOYHBIX, KOJUIEKIMA
0ECTO3BOHOYHBIX JKMBOTHBIX, CKEJIET YeI0BEKa, 000pYyIOBaHUE JUIS JIEMOHCTp allui
MMOYBEHHOTO M BO3YIITHOTO MUTAHUS PACTEHUH, p aCIICTUICHHS Kp axMaia 1 OCJIKOB 0T
nerctBueM (epMEHTOB, 00OpyAOBAHKE JJISI IEMOHCTPAIMK OTBITOB IO HW3MEp HUIO
KU3HEHHOW EMKOCTH JIETKUX, MEXaHU3Ma JIbIXaTeJIbHBIX IBUKEHUI, MOAEIH IT'OJIOBHOTO
MO3Tra pa3jJudHbIX KUBOTHBIX.

Jlabopamopuas paboma «I3ydeHne TkaHel pacTCHUI.

Jlabopamopnuas paboma «V3ydeHne TkKaHeH KUBOTHBIX .

Jlabopamopnas paboma «I3ydeHne opraHoB IIBETKOBOTO PaCTECHUS».

Tema 10. PazmHoKeHHe U pa3BUTHE OPTaHU3MOB

®op MBI pa3MHOKEHUS OPTaHU3MOB: Oecro10€ (BKII0Yas BEr€TaTUBHOE) U ITOJIOBOE.
Bunsl 0ecrnonoro pa3MHOXKEHHSA: TOYKOBAaHHWE, CHOPYJALUS, (PparMeHTalys,
KJIOHUP OBaHHUE.
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[TonoBoe pa3muoxxeHue. [loaoBeie KiIeTKU, Wi raMeTbl. Meiio3. Ctaguu mMeiiosa.
IToBenenne xpomocom B mernose. KpoccuHroep. buonorndeckuii CMbICT MeHo03a U
MOJIOBOTO mpoluecca. Meio3 U ero MecTo B JKU3HEHHOM ILIMKJIE OPTaHU3MOB.

[Ipen3aponpimeBoe pa3ButHe. l'ameroreHe3 y >KMBOTHBIX. llonoBelie xenesbl.
O6pazoBaHre W pa3BUTHE MOJOBBIX KiIeTOK. CrepmaTtorenes u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmnonoTBOpeHHe W AMOpHOHAJIBHOE pa3BUTHE KUBOTHBIX.  CmocoObl
OIUIOJOTBOP EHUS: HAP YIKHOE, BHYTp eHHee. [lap TeHorenes.

NHnuBuayalbHOE pPa3BUTHE OPTaHU3MOB (OHTOTeHe3). DMOpHONIOTHS — HayKa O
pa3BuTuM opranu3MoB. CTaguu >MOpHOTreHe3a )KUBOTHBIX (HAa MpUMEpPE JISATYIIKH).
Hpobnenue. Tumbl apoOneHusi. OcoOEHHOCTH JAPOOJCHUS  MIIEKOTUTAIOIINX.
3apobllIeBbIe TUCTKU (TacTpyJisilys). 3aKilajika OpTraHOB U TKaHEH U3 3ap O/IbIIIEBbIX
JUCTKOB. B3anMHOe BiMsiHME 4yacTed pa3BUBAIOIIETOCS 3apojblia (3MOpHOHATIbHAS
WMHAYKUMS). 3akiajka MjiaHa CTPOEHHUsS >KMBOTHOTO KakK pe3yJbTaT HepapXUUYeCKuX
B3aUMO/JICHCTBUY FeHOB. BiusHue Ha AMOp HOHAIBHOE Pa3BUTHE P a3JIMUYHBIX (PAKTOPOB
OKp Y KaFOIIEN Cpebl.

Poct u pa3Burtue xxuBoTHBIX. [TocTamMOproHabHbI iepuoa. [IpsiMmoe u Herp siMoe
pasButue. Pazputne ¢ MetaMmop $po30M y OECIIO3BOHOYHBIX U TTIO3BOHOYHBIX KUBOTHBIX.
buosiornueckoe 3Ha4Y€HHUE MPSAMOTO U HENPSAMOIO Pa3BUTHUSA, UX PaCHPOCTPAHEHHUE B
npupoje. Tumsl pocra KUBOTHBIX. DAKTOPHI PETYJIAILUN POCTA AKUBOTHBIX U YEITOBEKA.
Crtanuu mocTamMOp MOHATTBHOT'O Pa3BUTHS Y )KHBOTHBIX U UenoBeka. [leproasl oHTOTeHE3a
yenoBeka. CTapeHHue U CMEPTh Kak OMOJIOTUYECKUE P OLIECCHI.

PazmHoxenue u pa3zputue pacrenuit. ['amerodur u ciop odur. Meito3 B )KU3HEHHOM
nukiae pacrenuii. OOpas3oBaHue criop B Mmpoiiecce mMeio3a. ['amerorenes y pacTeHuil.
O110/10TBOPEHHUE U p A3BUTHE PACTUTENBbHBIX OPTaHU3MOB. J[BOITHOE OTIIOJJOTBOPEHHE Y
IIBETKOBBIX pacTeHuil. OOpa30BaHHE U pPa3BUTUE CEMEHHU.

MexaHu3Mbl pEryJsiiud OHTOIE€HE3a Y paCTeHUN U )KUBOTHBIX.

Jlemoncmpayuu:

Ilopmpemwi: C.I'. Hapamun, X. IlInemaH.

Tabauyer u cxemvl: «BereratTuBHOEe pa3MHOXKEHHE», «THUIBI Oecmooro
pa3sMHOXKEHUs», «Pa3MHOXKEHHE XJIaMUJOMOHAAb, «Pa3MHOXEHUE 3BIJIECHBIY,
«Pa3zMHOXeHUe THAPBY, «Meio3y, «Xpomocombl», «l'amerorenes», «CTpoeHue
AULEKIETKU U criep MaTo30u1a», « OCHOBHBIE CTaIUM OHTOTeHe3a», «[Ipsmoe u Henp simoe
pas3BuTHe», « PazBuTHe MalicKkoro xxyka», «Pa3Burue cap anum», « PazBuTue aarymKm,
«J1BOITHOE OTUTOJJOTBOPEHUE Y IIBETKOBBIX pacTeHUI», « CTpOCHUE CEMSH O THOOJIbHBIX
Y JIBY 1OJIbHBIX pACTEHUI» , « KMU3HEHHBII LIUKJI MOP CKOM KA1y CThD, « JKM3HEHHBIN UK
Mxa», «KU3HEHHBIN TUKIT Manop OTHUKA», « KU3HEHHBIN LUK COCHBI.

Obopyoosanue:  CBETOBOM  MHUKPOCKOI, MHUKpOIpEnaparbl  SHUIEKIECTOK
U CIIEpMATO30UJ0B, MOJIeNIb «[{UKII pa3BUTHUS JISITYIIKWY.

Jlabopamopnas paboma «V3ydeHne CTpOEHUS MOJIOBBIX KJIETOK Ha TOTOBBIX
MHKp OTIp ENap aTaxy.
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Illpakmuueckas paboma «BbIsIBIEHHE TNPU3ZHAKOB CXOJICTBA  3ap OJIbIIIEH
MMO3BOHOYHBIX )KUBOTHBIX).
Jlabopamopuas paboma «CTpOeHHE OPTAaHOB PAa3MHOKEHHUS BBICIIUX PaCTEHUID.

Tema 11. I'eHeTuka — HayKa 0 HACJEACTBEHHOCTH U H3MEHYMBOCTH OPTraHU3MOB

HcTopus CTAaHOBJIEHUS U pa3BUTHs FEHETUKHU Kak Hayku. Padotel I'. Mennens, I
ne @®puza, T. Moprana. Posib 0T€UeCTBEHHBIX YUEHBIX B pa3BUTUU T'€HETUKU. PaboTsl
H.K. KonsnoBa, H.M. BasunoBa, A.H. benozepckoro, I'.J[. Kapneuenko, [O.A.
®unumuenko, H.B. Tumodeera-PecoBckoro.

OCHOBHBIE TEHETHYECKHE IOHATHS M CHMBOJIBL. ['OMOJOTrMYHBIE XPOMOCOMBI,
aJlJIeTbHBIC TEHBI, aJIbTEPHATUBHBIE TP U3HAKHU, JIOMUHAHTHBIA U P ELIECCUBHBIM NP U3HAK,
rOMO3Mr0oTa, FeTepO3UroTa, YucTas JUHUsA, TUOpuabl, reHoTur, GeHotun. OCHOBHbIE
METOJbl ~ TE€HETHKH:  TUOPUIOJIOTMYECKUM,  LUTOJIOTHYECKUN,  MOJIEKYJSPHO-
T€HETUYECKUM.

Jlemoncmpayuu:

Ilopmpemwi: I'. Menpgens, I'. ne @pus, T. Mopran, H.K. Konsuos, H.1. BaBuios,
A.H. benosepckuii, I'./[. Kapneuenko, FO.A. ®unumuenko, H.B. Tumodees-Pecorckuii.

Tabauywvl u cxemovl. «MeToabl TEHETUKNY, «CXEMBI CKp CIIIUBAHUSD .

Jlabopamopnas paboma «Jlpo3oduia kKak 00bEKT TeHETUIECKUX MUCCIIECI0BAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEICTBEHHOCTH

MonorubpumHoe ckp enuBanue. [lep Borit 3akoH MeHmenst — 3aKOH eTuHO00pas3us
ruOopuIoB Tiep BoTo mmokosieHus. [IpaBuno nomunup oBanus. Bropoit 3akon Mennens —
3aKOH paclieruieHusl Npu3HaKoB. lluTomormueckne OCHOBBI MOHOTHOPHUIHOTO
CKpemuBaHus. [ Mrore3a 4ucTOTH raMer.

AHanuzupyoniee CckpemuBaHue. [I[poMexyTouHbld XapakTep HaclIeI0BaHMUS.
Pacmienuienue npu3HaKoB NP ¥ HENOJIHOM JIOMUHUP OBaHHH.

JuruOpugHoe ckpeliuBanue. Tperuid 3akoH MeHenss — 3aKOH HE3aBHUCHUMOTO
HaCJIeJOBaHUA NP U3HAKOB. [IUTOIOTHYECKHE OCHOBBI TUTUOP UIAHOTO CKP EIIMBAHUSI.

CuerieHHoe HacnenoBaHue npusHakoB. Pabotel T. Moprana. CuerieHHoe
HACJIEI0BAaHNE T€HOB, HAP YILIECHUE CLEIUICHUS MEXIAY F'€HaMHu. XPOMOCOMHAs TEOPHUs
HACJIECTBEHHOCTH.

['enernka mnosia. XpOMOCOMHBIN MEXAHWU3M OIPEACIECHUS I0Jia. AYTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOTraMeTHbIi M TE€TepOraMeTHbIM MOoJI. |'eHeTmueckas
CTPpYKTypa MOJIOBBIX XpoMocoM. HacnegoBanue np u3HaKoB, CLEIUIEHHBIX C ITOJIOM.

['enotun kak uenocrHasa cucreMa. [LIeroTp onus — MHOKECTBEHHOE ACHCTBUE IEHA.
MHOKECTBEHHBIN aJJICIIA3M. B3aumonevicrBue HEaJJ1EIbHBIX I'E€HOB.
KomrmemenrapHocTh. Onmcras. [lonumepus.

['eHETMYECKHUIT KOHTPOJIb PA3BUTHS PACTEHUM, )KUBOTHBIX U YEJIOBEKA, a TaKXKe
(GU3NOJOTUYECKUX MPOIECCOB, TOBEACHUS U KOTHUTUBHBIX (QyHKIuH. ['eHeTnueckue
MEXaHU3Mbl CHUMOMOTEHE3a, MEXaHH3Mbl B3aMMOJICUCTBUSI «XO35MH — TMapasum
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U «XO3IMH — MHKpOOHOM». ['eHeTHMYecKHue acmeKThl KOHTPOJIS W HM3MCHCHHUS
HACJICCTBEHHOM MH(OPMAIIUX B TIOKOJCHUAX KICTOK U OpTaHU3MOB.

Llemoncmpayuu:

llopmpemui: I'. Mennens, T. Mopras.

Tabmuyvr u cxemwvr: «llepBblii 1 BTOpOU 3aKkoHBI Mennaens», «Tperuil 3akoH
Mennens», «AHanu3upymouiee CckpenuBanne», «Henonnoe poMuHMpOBaHUEY,
«CrierieHHO € HaClIeTIOBAaHKE P M3HAKOB y Ap030(huibly, «I eHeTrka momay, « Kapuotumn
yenoBeka», «Kapuotun npozodwmisy, «Kapwotun nrumpl», «MHOKECTBEHHBIA
anjienu3my, «B3anumMoielicTBIE TECHOBY).

Obopyoosanue: MOICIb JJISI JEMOHCTpAIlMA 3aKOHOB €IMHOOOpa3us THOPHUIIOB
MEpBOTO MOKOJICHUSI U PAaCIICIUICHUS P U3HAKOB, MOJIENb JJIsI IEMOHCTP alliy 3aKOHA
HE3aBHUCHUMOTO HACJIEIOBAHUS TMPHU3HAKOB, MOJIEIb JJIsI JIEMOHCTpPALMU CUEIIJIEHHOTO
HACJIeI0BaHUA TP U3HAKOB, CBETOBOM MHKP OCKOTI, MUKp OTipenap aT: «JIpo3odumiay.

Ilpakxmuueckas paboma «3ydaeHne p e3yIbTaTOB MOHOTHOPHIHOTO CKP CIITABAHHS
y JIp 030(UITBI.

Ilpakxmuueckasn paboma «VI3ydenue pe3yJIbTaTOB JUTHOP MIHOTO CKp CITUBAHUS Y
JIp 030(UITBI.

Tema 13. 3aK0OHOMEPHOCTH U3MEHYHBOCTH

BzaumoneiictBue reHotuna u - cpeabl npu  (popMupoBaHuU  (PEHOTHUIA.
N3menunBoCTh mpu3HAKOB. KauecTBEHHbIE M KOJIWYECTBEHHBIE MpPU3HAKU. Bumbl
M3MEHUYMBOCTU: HEHACIIECJICTBEHHAS U HACIIEACTBCHHAS.

MoaudukanmonHas  u3MeH4YUBOCThL. Ponb  cpeasl B (HOpMHUPOBAHMU
Mo IupUKaIMOHHOM n3MeHYrnBoCcTU. HopMa peakiuu npusHaka. BapuanimoHHsii psgu
BapuanroHHas kpuBas (B. Moranucen). CBoiictBa MOAN(PUKALIMOHHONW H3MEHYMBOCTH.

['eHOTHTIMYECKAst UBMEHUUBOCTH. CBOMCTBA TEHOTUITMYECKO N3MEHYMBOCTU. BUIibI
FeHOTUIMYECKON U3MEHYMBOCTU: KOMOWHATUBHAS, MyTallMOHHAS.

KoMOuHaTHBHAasT HM3MEHYMBOCTh. Mei03 M IOJOBOM MpPOIECC — OCHOBA
KOMOWHATUBHOW M3MEHYMBOCTH. P0oJIb KOMOWHATHBHOW M3MEHYMBOCTH B CO3/IaHUM
TeHETUYECKOTO pa3HooOpa3us B Ipeaenax OJHOTO BUJA.

MyTannonHas "3MEHYUBOCTb. BUIBI My Tallii: TEHHBIE, XP OMOCOMHBIE, TEHOMHBIE.
CrnoHTaHHbIE U UHAYIUP OBaHHBIE MyTallUU. SIIepHbIE M HUTOTUIA3MATUYECKUE MY TALIUH.
ComaTtuueckne ¥ oJioBble MyTaluu. [ [pruriHbl BO3HUKHOBEHUS My Talnid. MyTareHsl U
X BJMSHHE HA OpPraHu3Mbl. 3aKOHOMEPHOCTH MYTAllMOHHOTO Mpolecca. 3aKoH
rOMOJIOTUYECKUX PSI0B B HacieacTBeHHoM nu3MmeHunBocty (H.M. BaBuinoB). BHesnepras
M3MEHUYMBOCTh U HACJIEJICTBEHHOCTb.

Jlemoncmpayuu:

Ilopmpemui: I'. ne ®pus, B. Moranncen, H.11. BaBuios.

Tabauywel u cxemol: «Buabl uameHInBOCTY», « MOaMpUKAIIMOHHAS U3MEHUYUBOCTHY,
«KomOuHaThBHAsT M3MEHUHMBOCThY», «Meio3», «OmnonoTBopenuey», «I eHernyeckue

3a00JICBaHUS YeI0BEKa», « BHIIBI MyTaIInii».
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Obopyoosanue: KUBble U Tep OapHbIE SK3EMILIAP bl KOMHATHBIX PACTEHUH, P UCYHKH
(poTorpacdum) KUBOTHBIX C pa3IMYHBIMU BUIAMH U3MEHUUBOCTH.

Jlabopamopnas paboma «WccnenoBanue 3aKOHOMEpHOCTEH MOIU(BUKALMOHHON
n3MeHYMBOCTU. [IoCTp O€HME Bap MALTMOHHOTO PsiJa U Bap MAlIMOHHOM KPUBOWD.

Illpakmuueckass  paboma  «Mytauun 'y  apo3oduiabl  (Ha  TOTOBBIX
MUKp OTIp €T1ap aTax )».

Tema 14. I'eHeTHKA YeI0OBEKA

Kapuorun uyenoBeka. MexayHapoaHas nOporpaMMa HCCIEIOBAHUS T€HOMA
yenoBeka. MeTo/ibl U3yUeHUs T€HETUKH YeI0BEKa: T'eHeaIOTMUeCKUi, OJIM3HEII0BBIM,
UUTOTE€HETUYECKUN, TMOMYJISIIUOHHO-CTATUCTUYECKUNA, MOJIEKYIAPHO-T€HETUYECKHUI.
CoBpeMEHHOE  OMNPEAECICHUE  T'E€HOTHUIIA:  MOJHOTEHOMHOE  CEKBEHHUP OBAaHUE,
FEHOTUNIMpOBaHue, B TOM uucie ¢ nomomblo [I[[P-ananu3a. HacnencrBeHHbie
3a00JieBaHMs 4elOBeKa. ['€@HHbIe M XPOMOCOMHBIE OOJe3HM 4dYenoBeka. bosesnn
C HACJIEACTBEHHOUN IMpeapacloiO)KCHHOCThI0. 3HAYE€HUE MEAUIMHCKOW T'E€HETUKU
B TMPEIOTBpAIlCHUH U JICUCHWU TeHETWYECKUX 3a0oseBaHuil yenoBeka. Menuko-
FEHETUYECKOE KOHCYJIbTHUpOoBaHWE. CTBOJOBBIEC KIETKH. [IOHSATHE «rEeHETHYECKOro
rpy3a». DTHYECKHE AaCIeKThl HCCIEAOBaHUN B 00JacTU pPENaKTUPOBAHHUS TE€HOMA
1 CTBOJIOBBIX KJIETOK.

['emernueckne  (aKTOpbl  TOBBIMICHHOW  YYBCTBHTEIBHOCTH  YEIOBEKa K
(GU3UYIECKOMY M XHMHYECKOMY 3arps3HEHHIO OKpYysKaromed cpenbl. | eHeTmaeckas
TP €7Ip ACMOJIOKEHHOCTh YEJIOBEKA K MTATOJIOTHUSIM.

Jlemoncmpayuu:

Tabauyer u cxemvr. «Kapuwotnm demoBeka», «MeTOAbl W3YYCHHUS TECHETUKH
yenoBeKkay, «[ eHeTnueckue 3a00JICBaHUS YEIIOBEKA.

IIpakmuueckas paboma «CocTaBieHUE U aHATIU3 P OJI0CTOBHOM.

Tema 15. Cesekunsi OpraHu3sMoB

JloMecTukaus v celieKus. 3ap 0’KJI€HUE CEJIEKIIUU U JoMecThKalmu. Yuenue H.M.
Baunoa o L{eHTpax npoucxoxaeHuss 1 MHOT000Opasus KyJbTypPHBIX pacTteHuil. Ponb
CEJIEKLIUM B CO3JaHUU COPTOB PACTEHUN U MOP O] KUBOTHBIX. COPT, HOpOJa, IITAMM.
3aKkOH TOMOJIOTMYECKMX  PSJ0OB B  HAcAeACTBEHHOM  m3MeHuuBocth H.U.
BaBuiioBa, ero 3HaueHue 1Jisi CENEKIMOHHOU palboThI.

Metonbl  cenekUMOHHOM  padorel. McKyccTBEeHHBIM  OTOOp:  MacCOBBIN
Y UHJUBUYaJIbHbIA. DTarbl KOMOMHAITMOHHOM ceneKiuu. VcnbiTanue np ou3BOAUTEIEH
10 MOTOMCTBY. OTOOP IO TEHOTHUITY C TOMOILBIO OLEHKU (PEHOTUIIA TOTOMCTBA U OTOOP
0 TEHOTUITY ¢ momouisto ananuza JHK.

W cKyCCTBEHHBIM MyTareHe3 Kak METO] CEIEKIIMOHHOU paboThl. PaguaimonHblil u
XUMHUYECKH MyTareHe3 Kak MCTOYHUK MYyTalluil Yy KyJbTYpPHBIX (GOPM OpTaHU3MOB.
Hcnonp30BaHNE TEHOMHOTO pEAAKTUPOBaHUS U METOJ0B pekoMOuHaHTHbIX JJHK mis
MOJIYYEHUSI UCXOTHOTO MaTepHaia JUJIsl CEJIEKIUU.
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[Tonydenue nonumnonaos. BHyTpuBunoBas rudpunusanus. biuskopoacTBeHHOE
CKpeLIMBaHUe, WIW HUHOpUAMHI. HepoaCcTBEHHOE CKpElMBaHUE, WIW ayTOPUIVHI.
['erepo3uc u ero npuuuHsl. Mcnonp3oBaHue rereposuca B cenekiuuu. OTnaneHHas
rubpunuzanus. [Ipeononenure Oecriogus MEXKBHIOBBIX THOPHUAOB. JlocThuxkeHus
CEJIEKLIUU PACTECHUMN U )KUBOTHBIX.

CoxpaHeHre U M3y4YEHUE T'EHETUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUN U UX
JUKUX POJWYEH JJIsi CO3JaHHUsS HOBBIX COPTOB M THOPHJIIOB CEIbCKOXO3SMCTBEHHBIX
KYJIBTYD.

Jlemoncmpayuu:

Ilopmpemui: H.WU. BaBunos, 1.B. Muuypun, I'./[. Kapneuenko, I1.I1. JIykbsiHeHKO,
b.JI. Acraypos, H. bopnoyr, [I.K. benses.

Tabmuyvl u cxemovl: «LIeHTpBI MPOUCXOKICHUS U MHOTOO0Opa3us KyJIbTypHBIX
pacreHui», «3aKOH TOMOJIOTHUYECKHX PSJAOB B HACIEICTBEHHOM HW3MEHYMBOCTWY,
«Mertopbl cenekuumny, «Otnanennas ruopuauzanus», « MyrareHes».

Jlabopamopnas paboma «V3ydyeHue cOpTOB KYJbTYPHBIX PACTEHUH U TOPOJ
JIOMAITHUX XKUBOTHBIX ).

Jlabopamopuas paboma «VI3ydeHne METO10B CENEKIIMU PaCTECHUID).

Ilpakmuueckas paboma «IIpuBHUBKa pacTeHUI.

IOkckypcusi  «OCHOBHBIE  METOABI W JOCTHOKEHHUS  CENEKUHWHA P AaCTEHHI
Y JKUBOTHBIX (Ha CEJIEKIMOHHYIO CTAHIIUIO, MJIEMEHHYIO (hep My, COp TOUCTIBI TATETIHHBIN
y4acTOK, B TEIUIMYHOE XO3SICTBO, B JIAOOPATOPHIO arp OyHUBEPCUTETA UM HAYUHOTO
LIEHTPa)».

Tema 16. BuoTexHo10rusi 1 CHHTETHYECKasi 0MOJIOTHS

OOBEKTHI, UCTIOJIH3YEMbIE B ONOTEXHOJIOTUH, — KIIETOYHBIC U TKAHEBHIE KyJIbTYpPHI,
MUKpP OOPTaHU3MBI, MX XapaKkTepucTuka. TpaauiimonHas OMOTEX HOJIOTHS : XJ1e0O0IeUeHHE,
MOJIyY€HHE KHCIOMOJIOYHBIX NP OAYKTOB, BUHOAENE. MUKP OOMOIOTHYECKUM CHHTES.
OOBeKTbl MUK 0OMoJIorndecknx TexHoJsioruil. [IpousBoacTBo Oenka, aMUHOKUCIIOT U
BUTAMUHOB.

Co3naHue TEXHOJIOTHUH M MHCTPYMEHTOB IIEJIEHANPABICHHOIO HM3MEHEHUs
Y KOHCTPYHUPOBAHUSA T€HOMOB C LENBIO MOJYUYEHUs OPTAaHU3MOB U UX KOMIIOHEHTOB,
COJIEp KAIIMX HE BCTPEUaroUIMecs B P UP0Je OMOCUHTETUY €CKUE Ty TH.

Knerounas wunHxeHepus. MeToabl KyJbTypbl KIETOK M TKaHEW pPACTCHHU U
#*uBOTHBIX. Kprnobanku. Comarnueckas ruOpuUIn3alnsa 1 COMATUUECKUI SIMOP NOTEHES.
Hcnonbp30BaHuE TaIJIOWIOB B CEJIEKIMU pacTeHUil. VICKyCCTBEHHOE OIUIOA0TBOPEHHUE.
PexoHCTp yKIus AMUEKIETOK U KIIOHUPOBAHUE KUBOTHBIX. METO T Tp aHCIUTAHTALUHU AIEP
KIIETOK.

XpoMOCOMHass Y Te€HHas HHXKeHepus. VICKyCCTBEHHBIM  CHUHTE3 I'€Ha
u KoHcTpyupoBanue pexkoMOmHaHTHRIX JIHK. JlocTmkeHuss u  1mepCEKTHBBI
XPOMOCOMHOM ¥ TCHHOM WHXEHEP M. IKOJOTUIYECKUE U STUIECKUE TP 00IeMbI TeHHON
WHKEHED UH.
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Menunuackue OuotexHomoruu. IloctreHomHass 1mdpoBas wmemuimHa. [1LP-
JTUarHOCTHKA. MeTab0I0MHBIN aHAJIN3, TCHOIICHTP MYSCKU aHaT|3 TP 0Te0Ma YeJIOBEKa
JUUIS1 OLIEHKUA COCTOSIHUS €ro 370p OBbs. Mcrorb30BaHue CTBOJIOBBIX KIIETOK. TapreTHas
Tepanus paka. 3D-OmommxkeHepuss s pas3paboTku  (yHAAMEHTAIBHBIX OCHOB
MEIUIIMHCKUX TEXHOJIOTHM, CO3/TaHUsI KOMITJIEKCHBIX TKaHEH COYeTaHWEeM TEXHOJIOTHI
TpEXMEpHOro  OWONMpHUHTHHTA ®  ckaddonamAara  Ans  pemeHus  3aaad
T1€p COHAJIU3UP OBAHHOW MEULIHBI.

Co3manue BEKTOP HBIX BaKIMH C IENTBI0 00eCIeueHrss KOMOWHUP OBAaHHOM 3aIIUThI
or  Bo3Oynureneit OPBU,  ycraHoBieHHME  MOJEKYISPHBIX  MEXaHHU3MOB
¢bynkunonupoBanuss PHK-comepskamux BHpYCOB, BBI3BIBAIOIIMX 0CO0O OIMACHBIC
3a00J1eBaHUs YEJIOBEKA U )KUBOTHBIX.

Jlemoncmpayuu:

Tabauyer u cxemwvl: «Vcnoib30BaHWE MHKPOOPTAHU3MOB B P OMBIILICHHOM
p Ou3BOACTBEY, «Kiertounas umxeHepus», «I 'eHHass HHKEHED Usl».

Jlabopamopuas paboma «3yueHne 00bEKTOB OMOTEXHOJIOTHUNY.

IIpakmuueckas paboma «IlonydeHre MOJTOYHOKHUCIIBIX MP OJYKTOBY.

Ixcxkypcusi  «buoTexHoJOTUST —  BaXKHEHWIasi MPOM3BOJMTENbHAs CHIIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE MP OU3BOJICTBO ).

11 KJIACC
102 4, u3 HUX 8 4 — pe3epBHOE BpEMHI.

Tema 1. 3apoxkaenune 1 pa3BUTHE 3BOJIOIHOHHBIX NPeACTABICHU B OM0JIOTHI

OBomtounoHHas Teopus Y. J[apBuna. IIpennoceuiku BO3HUKHOBEHHS ap BUHU3MA.
JKusnp u HayuHas nesrensHOCTh Y. JlapBHHA.

JIBroxymue cuibl 3BodOLMK BUOB 1o Y. JlapBHHY (BBICOKasi MHTEHCUBHOCTb
Pa3MHOXKEHUS] OpTaHU3MOB, HACJIE/ICTBEHHAsI ©3MEHYMBOCTb, 00pb0a 3a Cy111eCTBOBAHHE,
€CTeCTBEHHBIN M UCKYCCTBEHHBIN 0TOOD).

Odopmienue cunterndeckor teopun dBoitommu (CTD). HelitpansHas Teopust
sBostoK. CoBpeMeHHas! 3BOIOLIMOHHAs OMOJIOrUsl. 3HaUE€HUE 3BOJIIOLIMOHHON TEOPUU
B (hop MHp OBAaHUU €CTECTBEHHO-HAYYHOU Kap THHBI MHUpa.

Jlemoncmpayuu:

Ilopmpemwi: Apucrorens, K. JIunneit, JK.b. JTamapk, 3.7K. Cent-Unep, XK. KroBbe,
Y. {apsun, C.C. YerBepukos, .1. llImaneraysen, J. Xongein, J.K. benses.

Tabauyer u cxemwr: «Cucrema xuBoil npuposl (mo K. Jluanaew)», «JlectHura
XKUBBIX cymiecTB (mo Jlamapky)», «Mexanusm QopMuUpoOBaHMs TPHUCIOCOOIECHUH Y
pacteHuid U KuBOTHBIX (o Jlamapky)», «Kapta-cxema mapuipyra mytemiectBus Y.
HapBuna», «Haxonku Y. [lapBuna», «®opMbl 60pbObI 3a cymiectBoBaHue», «Ilopomsl
royryOeit», «MHoroo6pasue KyJdbTypHbIX (opM KamycTel», «llopombsl gomairHux
KUBOTHBIX», «CxeMa oOpazoBanust HOBbIX BuAoB (1o Y. JlapBuny)», «Cxema
COOTHOILIEHUS JBWXKYIIUX CHJI 3BOJIOLUN», «OCHOBHBIE MOJIOKEHHUSI CUHTETHYECKON
TEOP UM 3BOJTIOLIM.
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Tema 2. MUKpPO3BOJIIOLUS U €€ Pe3yJIbTAThI

[Tormynsmus Kak 31eMeHTap Hasl eIMHULA SBOJIFOLUU. COBPEMEHHBIE METOIbI OLIECHKU
TeHEeTUYECKOTO pPa3Hoo0pasusi M CTPYKTYyphl momyisiiuil. M3menenue reHodonaa
NOMYJISIHMU KaK 3JIEMEHTapHOE 3BOJIIOIUOHHOE SIBJICHHE. 3aKOH TI'€HETUYECKOTO
paBHoBecus /. Xapau, B. BaitnOepra.

DneMeHTap Hbl€ PAKTOP bl (ABUAKYIIIUE CUITBI ) SBOTIOLMUA. MyTallMOHHBIH TIp OLIECC.
KomOunatuBHass u3MeH4YMBOCTh. Jlpeilp TeHOB — clyuvailHble HEHAmpaBJICHHbIE
W3MEHEHHUS YacTOT ajuiesiel B monyasauusax. DPpdext ocHoBaTesnst. Murpanuu. M3onsuus
MO JIAIMIL: reorpadudeckas (IIp OCTpaHCTBEHHAs ), Onoorudeckas (p enpo Iy KTUBHAS ).

EcrectBenHbIi 0TOOp — Hamnpapistoniuil paktop 3BoaoIUU. DOpMbl €CTECTBEHHOTO
oTOOpa: ABMXKYIIHM, CTAOMIU3UP YIOIIMH, pa3pbiBatolmi (Au3p ynTuBHbIN). [TooBoit
oTOOp. BO3HUKHOBEHHE U 3BOJTIOLMS COLMATIBHOTO NOBEACHUS KUBOTHBIX.

[IpucnocoOseHHOCTh ~ OPTraHM3MOB  KaK  pe3yJbTaT  MUKPOIBOJIOLHUH.
Bo3HukHOBEHHE MPUCTOCOOIEHUI y OpraHu3MoB. ApoMopdo3bl U UAUOAJANTAIIUH.
[Ipumepsl npucnocoONeHnit y opraHu3MoB: Mop posorudeckue, (pU3NOIOTUUECKHE,
OnoxuMuueckue, noseaeHuIeckre. OTHOCUTETBHOCTD P UCTIOCOOJICHHOCTH OPTaHNU3MOB.

Bun, ero xkpurepum u CcTpykrypa. BumooOpa3oBaHue Kak pe3yJbTaT
MHKD 03BOTIOINH. M 301s11ms1 — KimroueBoi (hakTop BuaooOpa3oBanus. [1yTu u cnocoOs
BU000pa3oBaHus:  ajuionarpuueckoe  (reorpadguueckoe), CUMIATpP HYECKOE
(3KOJIOTUYECKOE), K MTHOBEHHOE» (MOTUILTOUAU3anus, ruopuauzamnus). InurenbHocTb
HBOJIIOLIMOHHBIX TP OLIECCOB.

Mexaau3mbl HopMHUp OBaHUS OMOTOTHIECKOTO Pa3HOOOp a3usl.

Ponp 3BOJIIOIIMOHHON OMOJIOTUM B pa3paboTKe HAyYHBIX METOJIOB COXPaHEHHS
OonopasHooOpa3usi. MHKpOABOIOLMS U KOJBOJIOIMS Mapa3UTOB M UX XO35EB.
Mexaan3Mbl GOPMHUPOBAHUS YCTOMINBOCTH K AHTHOMOTHKAM M CIIOCOOBI 0P HOBI C HEH.

Jlemoncmpayuu:

Ilopmpemsi: C.C. UerBepukoB, J. Maiip.

Tabauyst u cxemol: « MyTalMOHHAsI ©I3MEHUHUBOCTBY, «IlomynsmonHas cTp ykrypa
Buga», «Cxema mposiBaeHust 3akoHa Xapau—BaitnOepra», «IBuwKyliue Cuibl
IBOJIOLUNY», «ODKOJOTWYECKass H30JALMA  TNOMYJISIHUHA  CeBaHCKOM  (openmy,
«I"eorpaduueckast U30JISIUS JTUCTBEHHUIIBI CHOUPCKOM M JUCTBEHHUIIBI JAyp CKO»,
«ITonmynsALMOHHBIE BOJIHBI YMCIECHHOCTH XMIIHUKOB M XepTB», «CxeMa nencTBus
€CTECTBEHHOr0 0TOOpa», «@opMbl OOpHOBI 3a cyliecTBOBaHUE», « MHIYCTpUalIbHbINA
MenaHu3my, «KuBble nckomnaembie», «IIOKpOBUTEILCTBEHHAS! OKpAacKa KUBOTHBIX )Y,
«IIpenynpexnaronias OKpacka JKUBOTHBIX», «®DHU3HOJIOTHUYECKUE aJanTaluny,
«ITpucnoco0aeHHOCTh OPTaHU3MOB U €€ OTHOCUTENIBLHOCTBY, « Kputepuu Buga», « Bumpl-
nBoWHUKW», «CTpykTypa BHIa B mnpupoae», «CrnocoObl BUA000pa30BaHUSY,
«I'eorpaduyeckoe BUIOOOpa3oBaHHWE TPEX BUAOB JAHIBIIICH», «DKOJIOTHYECKOE
BUJI000pa3zoBanue BUIOB cuHUL, «llonummonasl pacrenuit», «KamycTHo -penedHblit
ruop umI.
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Obopyoosanue: repOapuu pacTeHUN, KOJUICKIIMM HACEKOMBIX, dyuena ITHIl U
3Bepell ¢ MpUMEpaMu pa3INMYHbIX NPHUCHOCOOJIEHNM, Yydesia NTUL U 3BEPEl pa3HbIX
BUJIOB, rep Oapuu pacTeHU OIM3KUX BUI0B, 00pa30BaBLIMX CS PA3JIMYHBIMU CITIOCOOAMH.

Jlabopamopuas paboma «BbIsIBIEHHE U3MEHUMBOCTH Y 0COOEH OJTHOTO BUJIAY.

Jlabopamopnas paboma «IlpucnocoOneHuss OpraHU3MOB U UX OTHOCHTENIbHAS
1e1ecCO00pa3HOCThY.

Jlabopamopnas paboma «CpaBHEHHE BUI0B 110 MOP POJTIOTUUECKOMY KP UTEP UIOH.

Tema 3. Makpo3BoOIIOLUA U €€ Pe3yabTaThI

Metoabl U3yueHUs: MakpO’3BOMIOIMU. [laeoHTOIOrMuecKue MeToibl M3y4eHUs
sBostouuu. [lepexoubie GopMbl U PUITOTEHETUYECKUE PSAJIbI OPTaHU3MOB.

buoreorpaduieckue MeTo1bl U3yueHus 3Bostounu. CpaBHeHHe Qopbl U (ayHsl
MaTepUKOB M OCTPOBOB. buoreorpaduyeckue oOisactu 3emyid. BUAB-DHIEMUKH U
P EJTHUKTBHI.

DOMOpPHUONIOTMUECKUE W CPaBHUTEIBHO-MOP(OIOTUYECKUE METOJbl H3YYEeHHs
HBOJIONMU. ['€HeTHMUecKrue MeXaHU3Mbl OHBOJIOIMKA OHTOTE€HE3a M TOSBIICHUS
ABOJIFOLMOHHBIX HOBIIECTB. [ 'OMOJIOTMYHBIE U aHAJIOTUYHBIE OpTaHbl. PyauMeHTapHbIe
OpTaHbI U aTaBU3MbI. MOJIEKYIIpHO-TEHETUYECKIE, ONOX UMUYECKUE U MATEMATUYECKUE
METO bl U3Y4EHHUS IBOIOLMHU. [ 'oMoJsiornunbie reHbl. COBpEeMEHHBIE METO,TbI ITOCTP O CHUSI
(UITOTEHETHYECKHX JIeP CBhEB.

XpOMOCOMHBIE MyTaIlUU U IBOJIIOLMS TEHOMOB.

OO0mue 3aKOHOMEPHOCTH (TIpaBWiia) HBOJIOIUMH. HeoOpaTUMOCTh HBOJIOIUH.
AnanTtuBHas paauainus. HepaBHOMEpHOCTh TEMIIOB SBOJIOIIHH.

Jlemoncmpayuu:

Ilopmpemsi: KM. bap, A.O. KoBanesckuii, ®. Mromnnep, 3. [ ekkenb.

Tabauyvr u cxemovl: «DUIOTEHETHYSCKUNA PSAX JIOMAIN», «APXEONTEPHKC,
«3Bep 03yobIe Amep by, «Cteromnedansny, «Punnodutey, «CeMeHHBIE Manop OTHUKW,
«buoreorpaduyeckue 30151 3eminy, «/Ipeiid koHTHHEHTOBY, « PenukThly, « HauanbHbie
CTai AMOPHOHAIBHOTO Pa3BUTHUS TMO3BOHOYHBIX JKUBOTHBIX», «['OMONIOTHYHBIE U
AHAJIOTUYHBIE OpPraHb», «PyJIUMEHTBI», «ATaBU3MBI», «XpPOMOCOMHbIE HaOOpbI
yenoBeka W muMnaH3ze», «l[aBHble HampaBieHWs —3BoJtonun», «OO01me
3aKOHOMEP HOCTHU HBOJIIOLIAN.

Obopyoosanue: KOJUJIEKIIUU, TepOapuu, MYJSDKM HCKOMAEMbIX  OCTAaTKOB
OpPTraHU3MOB, MYJISDKA TOMOJIOTMYHBIX, AHAJOTUYHBIX, PYIAUMEHTAPHBIX OPTAHOB U
aTaBU3MOB, KOJUJIEKIIUN HACEKOMBIX.

Tema 4. IIpoucxoskaeHue U pa3BuTHE )KM3HU HA 3eMiie

HayuHble runoTe3bl MPOUCXOKACHUS )KU3HU Ha 3eMiie. AOHOTeHe3 U MaHCIep MUsL.
JloHayuyHble MpEACTABICHHUS O 3apOXKIACHUU KU3HU (KpeauroHu3M). [umoresa
MOCTOSIHHOTO CaMO3apOXKJICHUSI JKU3HU U €€ OomnpoBepxkeHue omnbiTamu O. Penwy,
JI. Cnannaunnanw, JI. [Tacrepa. [1poncxoxaenue sKM3HA U aCTP OOMOJIOTHS.
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OcHoBHbIE 3Tanbl HEOpTaHUYECKOW 3BoJitonuu. [lnaHerapHas (reosoruueckas)
ABONIONUA. XUMHUYECKass SBOJIONUSA. AOHMOTEHHBIM CHHTE3 OpPTAaHMYECKUX BEIIECTB
n3 Heopraamdeckux. Omeir C. Mumnepa u I'. IOpu. OOpaszoBaHne mOIUMEPOB
u3 MoHoMmep oB. Koanepsatnas runoresza A. M. Onapuna, runore3a nep BUYHOro 0yaboHa
. Xonpeitna, renernueckasi runote3a I'. Memnepa. Pu6o3zumsr (T. Uek) u runoresa
«vupa PHK» V. I'mn6epta. DopmupoBanre MeMOpaH ¥ BOSHUKHOBEHHUE IMP OTOKIICTKH.

Hcropust 3emiu u MeToabl ee u3ydeHus. Vckonaemble OpraHMYECKUE OCTATKHU.
['eoxponosnorus u ee Meroabl. OTHOCHUTENbHAsT U aOCOJIOTHAsI TEOXPOHOJIOTHS.
['eoxpoHONOTrMYECKas MKaja: 30HbI, 3Pbl, IEP UOJIbI, SITOXH.

HauanpHbie 3Tanbl opraHu4eckor 3BodrOUUU. [logBIIeHHE U 3BOJIOLMS TIEPBBIX
KJIETOK. DBOIONMS MeTabonu3ma. Bo3HrukHOBeHUE rep BbIX 3KocucTeM. COBP €MEHHBIC
MUKp OOHBIC OMOTUIEHKM KaK aHaJoT MEpBBIX Ha 3emyie cooOIecTB. CTpOMaTOIUTHL
IIpoxkapHUOTHI U 3YKap UOTBHI.

[Ipoucxoxnenue syKapuoT (CMMOMOTEHE3). DBOJIOLMOHHOE TP OMCXOKICHUE
BUP YCOB. [Iponcxoxkn1eHrne MHOTOKIETOYHBIX Op TAaHU3MOB. BO3HUKHOBEHHE OCHOBHBIX
Pyl MHOTOKJIETOYHBIX OPTaHU3MOB.

OcCHOBHBIC 3Tambl HBOJIONUM BBICIIUX pacTeHuid. OCHOBHBIE apoMOp]o3bI
pacrenuil. Beixon pacrenuit Ha cyury. [losiBiieHHe ClIOp OBBIX PACTEHUM U 3aBOCBAHHUE
umu cymd. CeMeHHbIe pacTeHus. [Ip oncxoKaeHne NBETKOBBIX PaCTEHUM.

OcCHOBHBIE dTambl SBOJIOIUH KUBOTHOTO Mupa. OcHOBHBIE apomopdo3bl
KUBOTHBIX. BeHnckas payna. KemOpuiickuii B3pbIB — MOSIBJIEHUE COBP EMEHHBIX TUTIOB.
[lepBble XOpaoBbie KUBOTHbIE. JKW3HB B BOJE. OBOJIOLMS MO3BOHOYHBIX.
[Ipoucxoxaenne ampuouit 1 pentunuid. I1poucxoxacHre MICKONMUTAIOMIUX U TITHII.
[Ipunmun xaroueBoro apomopdos3a. OcBoeHre O0ECrO3BOHOYHBIMU M TTO3BOHOYHBIMU
KUBOTHBIMHU CYIIIH.

Pa3zBuTHe u3HU Ha 3eMJie IO 3paM U MEePHUOoIaM: ap X€il, Mp 0TepO30i, NaJIC030H,
Me30301, KaiiHO30M. O0IIast XapakTepUCTUKA KIIMMaTa M T€OJOTHYECKHUX TP OI[ECCOB.
[losiBneHre M pacuBeT XapaKTePHBIX OPTAHU3MOB. YTI€00pa30BaHHE: €ro YCIOBUS
Y BJIWSIHHUE HA Ta30BbIN COCTaB aTMOC(hEpbI.

MaccoBbie BBIMUPAHHUS — HKOJOIMYECKHME Kpu3uchl npouuioro. I[IpuunHbl n
CIIEACTBUSI MAacCCOBBIX BbIMUpaHUN. COBpPEMEHHBIA HKOJOTHYECKUM KpPH3UC, €ro
ocoberdoctu. [Ipobiema coxpanenus 6mopazHoOOpa3us Ha 3emiie.

CoBpeMeHHass cucTeMa oOpraHudeckoro mwupa. [IpuHIune KiraccupuKamm
opranu3MoB. OCHOBHBIE CUCTEMATHUYECKHE I'P yIIIIbl OpTaHU3MOB.

Jlemoncmpayuu:

Ilopmpemwi: @. Penn, JI. Cnannannanu, JI. [Tactep, U.1. Meunnkos, A.W. Onapus,
. Xonnein, I'. Mennep, C. Munnep, I'. FOpu.

Tabauyer u cxemvr: «Cxema ombita ®@. Penm», «Cxema ombita JI. Tlacrepa mo
M3YUYEHHIO CaM03apOoKJIeHus )Kku3um», «Cxema onbita C. Munnepa, I'. FOpw», « 3tansl
HEOPTaHUYECKOUN ABOJIOIMNY, «I'eoxpoHosornueckas mkanay, «HadanbHble 3Tambl
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OpTaHUYECKOU IBOTIOIMNY», «Cxema o0pa3oBaHMs DYKApHOT MyTEM CHMOHUOTEHE3a,
«Cucrema xuBod mpupoas», «CTpoeHne BUpyca», «Apomopdo3bl pacTeHHID,
«Puanoutel», «OIHOKIETOYHBIE BOAOPOCIH», «MHOTOKIETOUHBIE BOIOPOCINY,
«Mxwn», «lIlanopotauku», «l'onocemenHsie pacreHus», «OpraHbl [BETKOBBIX
pacteHuit», «Cxema pa3BUTUS KUBOTHOTO MHUPA», «ApoMop (O3Bl KUBOTHBIXY,
«IIpocrenmmey, «KumeuynonomoctHeie», «llmockue uyepBu», «YUaeHUCTOHOTHEY,
«PB10BIY, «3emMHOBOAHBICY, «IIpecmbikaromuecs», «IItumply, «MaekonuTarommey,
«Pa3ButHe XU3HU B apXEUCKOU 3pey», «Pa3BuThE XKU3HU B MPOTEPO30MCKOU 3pE»,
«Pa3BuTHe XWM3HM B MAaJI€O30MCKOU 3pe», «Pa3BuUTHE KU3HU B ME3030MCKOU 3peEy,
«Pa3BuTHE XU3HU B KalHO30MCKOU 3pe», « COBpEeMEHHasl CcUCTeMa OpPTaHUYECKOTO
MHp a».

Obopyoosanue: TepOapuK PaCTEHUIN P a3THUYHBIX OT/ICIIOB, KOJUIEKIIUA HACEKOMBIX,
BJIQYKHBIE€ TIpenaparbl KUBOTHBIX, PAKOBUHBI MOJIJIIOCKOB, KOJUIEKIIUH HIIIOKOKUX,
CKEJIEThI MO3BOHOYHBIX )KUBOTHBIX, Uy4eJia TUIl U 3BEp €, KOJJIEKIIMY OKAMEHEIOCTEN,
MOJIE3HBIX UCKOMAEMBIX, MYJISKM OPTAHUYECKUX OCTATKOB OPTaHU3MOB.

Bupmyanvuas nabopamoprnas paboma «MonenupoBanue onbiToB Musiepa—tOpu
M0 W3y4YEHHI0 aOMOTEHHOr0 CHHTE3a OPTaHUYEeCKUX COCAWHEHUW B TIEp BUYHOU
atMocdepe».

Jlabopamopnas paboma «3yueHne nu oONMCaHNE UCKOMMAEMbIX OCTATKOB JIp €BHUX
OpPTaHU3MOBY.

Ilpakmuueckasa paboma «I3yueHne oCOOEHHOCTENW CTPOEHUSI PACTEHUN Pa3HBIX
OTHEIOBY.

Ilpaxmuueckas paboma «W3ydeHue 0COOEHHOCTEH CTPOEHUS TO3BOHOYHBIX
YKUBOTHBIX».

Tema S. IlpoucxoxaeHue 4ea0BeKa — AaHTPONOTeHe3

Pasznensl u 3a1aum aHTp ONOJIOTHA. METOAbI aHTP OTIOJIOTUH.

CraHOBIIEHHE TPEACTABICHUA O TMPOUCXOXKJICHUU YeNoBeKa. PenurnosHele
B0O33peHUs. COBpEMEHHBIEC HAYUHbIE TEOP UH.

CXOJCTBO 4€NOBEKa C KMBOTHBIMU. CHUCTEMATUUYECKOE MOJIOKEHUE YEIOBEKA.
CBueTenbCTBa CXO/CTBA YEIOBEKA C KUBOTHBIMH: CPaBHUTEIHHO -MOP(HOTIOT Y ECKIE,
AMOp MOJIOTHYECKHUE, (U3HUO0TOTO-OMOXUMHYECKHE, ToBeAeHIeCKne. OTITHINS YeloBeKa
OT JKMBOTHBIX. [IpAMOXO0XKI€HHE U KOMILUIEKC CBSI3aHHBIX C HUM MpU3HAKOB. Pa3Butue
TOJIOBHOTO MO3Ta U BTOPOM CUTHAJILHOW CUCTEMBI.

JBmwkymue cuibl ((paKTOpbl) aHTpOIOreHe3a: OWOJIOTHYECKHE, COIHaIbHBIC.
CooTHoIIIeHHE OMOJTOTHYECKUX U COIMANIBHBIX (JaKTOP OB B aHTP OTIOTEHE3E.

OcHOBHBIE CTaIMM aHTpONOreHe3a. PaHHHME YenoBekoOOpa3Hble OO0E3bsSHBI
(Mp OKOHCYJIBI) U paHHUE TMOHTUALI — OOIWE MPEAKA YETOBEKOOOPA3HBIX 00€3bsIH U
Jrofeld. ABCTpAJIONMTEKH — JABYHOTHE TpEAKH Jtojeil. UemoBeK yMeIbli, IepBble
WM3TOTOBJICHUSA Opyaui TpyAa. YemoBeK MNpAMOXOASIINA U TEPBBIM BBIXOJ JIHOJIECH
3a npeaensl Appuku. YenmoBek reinenboeprckuii — oOIIuii mp €10K Hea e TAITLCKOTO
YeJIOBEKA U YEI0BEKa pa3yMHOro0. UenoBeK HeaH AP TaJIbCKUIM KaK BU JTFOAEH X OJTIOJJHOTO
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KImuMata. YelmoBeK pa3yMHbIM COBPEMEHHOTO THUIA, JEHUCOBCKHM YEIOBEK, OCBOCHHE
KOHTHHEHTOB 3a npenenamu Adpuku. [laneoreneruka u najaeoreHOMHKA.

OBOJIIOLMSL COBPEMEHHOI'O 4eloBeKa. ECTECTBEHHBII OTOOp B MOIMYJISLIMAX
yenoBeka. MyTanmoHHbIN npotiece U noaumMopdusm. [lomyisiquoHHbIE BOJHBI, AP eiid
I€HOB, MUTpalus U «3(pPeKT ocHOBaTEN» B NOMYJIALMIX COBPEMEHHOTO YEIOBEKA.

UYenoseueckue pacel. [lonstue o pace. bousbmime pacel:  eBporneounHas
(eBpasmiickasi), aBCTpajgo-HErpOUAHAs (PKBATOpHUaIbHAas ), MOHIOJIOUAHAA (23UATCKO-
aMepHKaHCKas). Bpems M myTH pacceineHuss 4YenoBeka Mo IuiaHere. EauHCTBO
yeyoBeueckux pac. HayuHas HecocTosiTenbHOCTh pacu3Ma. lIpucrnoco0dsieHHOCTh
YeJIOBEKa K pa3HbIM yCIIOBUSIM OKp yKatouiel cp eapl. BnusHue reorpaduueckoit cpepl
u napeiida reHoB Ha MOP GOJIOTHIO U (PU3UOJIOTHIO YETOBEKa.

MeXaucIuITuHAp HbI€ METOIBI B (pU3WYECKOM (OMOJIOTUYECKOM) aHTP OTIOJIOTHHL
OBOJIIOLMOHHAS AHTPOMOJOTUS M MaJICOAHTPOIONOTUSI YETOBEUECKUX OIS
buoconmanbHble HCCAEAOBaHUA MNPUPOABI yenoBeka. VccrmemoBaHue KOIBOIIOLMU
OMOJIOTHUYECKOTO U COLMAJIbHOTO B UETIOBEKE.

Jlemoncmpayuu:

Iopmpemuwi: Y. [lapBun, JI. Jluku, A.4. Porunckui, M.M. I'epacumos.

Tabauyer u cxemvl: «METOIBI aHTPOMOJIOTHI», «I OJJOBHOH MO3T YEIOBEKay,
«YenoBexkooOpa3Hbie 00e3bsAHBI», «CKEIeT 4dYelnoBeKa U  CKEJeT I[IUMIIaH3e»,
«PynuMeHThl M aTaBU3MBI), «J[BHXKYILIME CHIIBI aHTPOIOTEHE3a», «DBOJIOIHMOHHOE
JIp €BO YEJIOBEKA», « ABCTPAJIONUTEK», « HeTOBEK yMeENbIiy, « YeaoBeK P AMOX OIS,
«JlenncoBckuil uenopexk» «Heanaepransusy», « KpoManboHb», «IIpenkn yenoBekay,
«DTarbl 3BOJIIOLIUU YEIOBEKay, «Packl uemoBeka.

Obopyoosanue: MyJIIsKM OKaMEHEIIOCTEH, MpEeAMETOB MaTep UaJIbHOU KyJIbTyphl
MPEIKOB dYeJoBeKa, penpoaykiuuu (dororpadun) KapTHH ¢ MH(POIOTHUSCCKUMH U
OuONEHCKUMH  CIOKETaMHU  MPOUCXOXKACHUS 4YeloBeka, ¢ororpaduu HAXOJIOK
MCKOTIAEMBIX OCTAaTKOB YEJIOBEKA, CKEJIET YEIOBEKA, MOJEINb Yepena YeI0BeKa 1 ueperna
IIMMIIaH3€, MOJENb KUCTH YeNOBEKa M KUCTU ILIMMIIAH3€, MOJEIH Topca IIpEIKOB
YeJI0BEKa.

Jlabopamopnas paboma «I3yuenne 0COOCHHOCTEW CTpOEHHS CKEIeTa YeIOBEKa,
CBSI3aHHBIX C MPSMOXOKICHUEM.

Ilpaxmuueckas paboma «3y4eHne 3K0JOTUUECKUX aJalTalliid YeTOBEKay.

Tema 6. 3Jxosoruas — HayKka O B3aMMOOTHOIUIEHHMSIX OPraHW3MOBH
HA/IOPTAaHU3MEHHBIX CHCTEM C OKPY:KAIOIIel cperou

3apoxaeHue U pa3BuTHe 3KoJoruu B Tpyaax A. ['ymbonsara, K.®. Pynse, HA.
CeBepuoBa, J. I'ekkens, A. Tencnu, B.H. Cykauesa. Pa3nensl u 3agaun s3xonoruu. Ceszb
AKOJIOTUU C JPyTUMHU HAyKaMH.

Meronbl sxosiorun. IlosieBble HaOMOAEHUSA. DKCIEPUMEHTHI B  3KOJIOTHM:
IIp Up OJIHBIE U JTaOopaTopHbie. Mo 1eMpOBaHUE B 3KOJIOTUA. MOHUTOPHUHT OKPY>KAFOIIEH
Cp €Ibl: TOKaIbHBIN, pEeruOHAJBHBIN U TJI00aTbHBIMH.
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3HaveHue SKOJIOTMUECKUX 3HAHUM JJIs YeTOBeKa. IKOJOTMUECKOEe MUP OBO33PEHHUE
KaK OCHOBa CBSI3€M 4enoBe4YecTBa ¢ mnpupoaor. @OopMHUPOBAHUE SKOJIOTHUYECKOU
KYJIbTYP bl U 3KOJIOTUYECKOUN I'PaMOTHOCTH HACEIEHUS.

Jlemoncmpayuu:

Iopmpemsi: A. I'ym60apaT, K.®. Pynee, H.A. Ceepuios, D. I'ekkens, A. Tencnwu,
B.H. Cyxkaues.

Tabauyvt u cxemvi: «Pazgensl skomorum», «Meronpl 3Kojorum», «Cxema
MOHUTOPUHIA OKPYKAIOLIEH CP EAbD».

Jlabopamopnuas paboma «3ydeHne MeTo10B IKOJTOTHIECKUX UCCIICTOBAHUI).

Tema 7. Opranusmsl 4 cpera 0OMTAHUA

Oxonornyeckre (GakTopbl U 3aKOHOMEpHOCTH ux nevctBus. Krnaccudukaims
HKOJOTHYECKUX (PAaKTOpOB: abMOTHUECKHUE, OMOTHYECKUE, aHTpoImoreHHsle. OOive
3aKOHOMEPHOCTU JAeiCcTBHUsS  3KoJiornyeckux (akropoB. I[lpaBwio MuHUMyMa
(K. Impenrens, FO. JIubux). TomepaHTHOCTb. DBPUOMOHTHBIE U CTEHOOMOHTHBIE
OpTaHU3MBI.

AoOuotnueckue axropbl. CBET Kak 3kosornueckuil paxrop. JlelicTBue pasHbIX
YYaCTKOB COJIHEYHOT'O CIEKTpa Ha OpPTaHU3MBL DKOJOTMYECKHE TPYIIbl PacTeHUi
Y )KMBOTHBIX 10 OTHOIIEHUIO K cBeTy. CUrHaJbHAs POJib cBeTa. DOoTONEp HOIU3M.

Temneparypa kax 3xosorudeckuii paktop. /lefictBue remnepatypbl Ha OpTaH3MBL
[TolKWIOTEpPMHBIE U TOMOMOTEPMHBIE OPTAaHU3MBI. DBPUTEPMHBIE U CTEHOTEP MHBIE
OpTaHU3MBI.

Brnaxnocts kak  skonoruyeckudt  gaktop. IlpucnocoOnenuss pacreHuit
K TOJIIep )KaHuo BoAgHoro 6ananca. Kiaccudukaiyst pacteHuii mo OTHOIIEHUIO K BOJIE.
[TpucrocoOaeHust ;KUBOTHBIX K U3MEHEHHUIO BOJTHOTO P eXKUMa.

Cpenbl o0OuTaHMs OPTraHW3MOB: BOJHAs, HA3EMHO-BO3JAYyIIHAs, IOYBEHHAs,
riyOuMHHAas MOMOYBEHHAs!, BHY TpPHOpTraHn3MeHHas. DU3MKO -X UMUYECKHE 0COOCHHOCTH
cpen obutanus opranu3MoB. [Iprucnoco6eHust OpraHu3MOB K KHU3HU B pa3HBIX Cpenax.

buonorunueckue purMbl. BHeniHue u BHYTp eHHUE pUTMbI. CyTOYHBIE U TOJIUYHbIE
put™bl. [Ipucoco61eHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHUSM YCIOBUN JKHU3HH.

’Kwznennsie Gopmbel oprann3moB. [lorstue o xuzHeHHOU dopme. Ku3HEeHHbIE
dbopMBl pacTeHUid: JepeBbs, KyCTAPHUKH, KyCTapHUYKH, MHOTOJIETHHE TpPaBbl,
oaHOJIeTHUE TpaBbl. JKu3HEeHHbIE (OPMBI >KMBOTHBIX: THIPOOUOHTHI, T€0OUOHTHI,
adpoomoHTEI. OCOOEHHOCTH CTpOEHUS U 00pa3a >KU3HM.

buotnueckue dakToppl. Buasl OMOTHYECKHMX B3aWMOJICHCTBHM: KOHKYP CHIWS,
XHUITHAYECTBO, cuMOMo3 u ero Qopwmel. I[lapasutusm, Koomeparusi, MyTyallu3Mm,
KOMMEHCaJU3M (KBap TUpaHTCTBO, HaxJieOHN4UecTBO ). Herp opuueckue B3anmoieiicTBrs
(Tormueckue, dopudeckue, padpudeckre). 3HaUeHUEe OMOTUYECKUX B3aUMOICHUCTBUI
JUIs CyIIECTBOBaHUSI OpraHM3MOB B cpene oOutanus. [IpUHIMI KOHKYPEHTHOrO
UCKJTIOY CHUSI.
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Jlemoncmpayuu:

Tabnmuyvr u  cxemvl: «Ixosorundeckue (axtopb», «CBETOBOW CIEKTPY,
«DKOJOTMYECKUE TPYIIIbl KUBOTHBIX MO OTHOLIEHUIO K CBETY», «TeIToKpOBHbIE
KUBOTHBIE», «XOJIOJIHOKPOBHBIE KUBOTHbIE», «DHU3HOIOrHyeckue ajgantauuu
KUBOTHBIX», « Cpenbl 00UTaHUS OPTaHU3MOBY, « broIoTHYECKHE PUTMBI», « KI3HEHHbIC
dbopmbl  pacteHuit», <«OKuzHeHHble  (QOPMBI  KUBOTHBIX»,  «IDKOCHUCTEMA
TP OKOJTUCTBEHHOTO Jiecay, «IJKOCHUCTeMa XBOWHOTO Jieca», «llemum mnuranus»,
«XumuanaectBoy, «Ilapazutuzm», «Koakyp eHims», « Cumo1os», « KommeHcaauzmy.

Obopyoosanue: TepOapuK PaCTCHUMN 1 KUBOTHBIX, TIP UCTIOCOOICHHBIX K BIIUSHHIO
Pa3IMYHBIX AKOJOTUYECKUX (DAKTOpPOB, repOapuu CBETOIIOOMBBLIX, TCHETIOOUBHIX U
TEHEBBIHOCIIUBBIX PACTCHHM, CBETOTIOOMBBIC, TEHENIOOMBBIE U TEHEBBIHOCITUBHIC
KOMHATHBIE PAacCTeHHs, TepOapuu W KOJUICKIIMH TEIUIONIOOMBBIX, 3UMOCTOMKHX,
MOPO30YCTOMUMBBIX pAacCTeHUM, dYydela NTUIl W 3Beped, repOapuu pacTeHUi,
OTHOCAILUXCS K TUTp oduTam, kcepopuram, Mme30(puram, KOMHATHBIE PACTECHUS JJAHHBIX
Py, KOJUIEKIIUHU )KUBOTHBIX, OOUTAIOIIUX B Pa3HbBIX Cpenax, rep0apuu U KOJUIEKIMN
pacTeHUul W >KUBOTHBIX, OOJIAJAIONMIMX YEpTaMHU MPHUCIOCOOIEHHOCTH K CE30HHBIM
U3MEHEHUSIM yCIOBUM JKM3HHM, TepOapuu W KOJUICKIIMM PACTEHUM M KUBOTHBIX
pPa3IMYHbBIX KMU3HEHHBIX (DOPM, KOJIJIEKIIMU >KUBOTHBIX, YYACTBYIOUIUX B P a3JIMYHBIX
OMOTUYECKUX B3aUMOJICHCTBUSX.

Jlabopamopnas paboma «BpisiBneHne npucnocoOJeHU OPTAHU3MOB K BIUSHUIO
CBETa».

Jlabopamopnas paboma «BpisiBneHue npucnocoOJeHU OPTAHU3MOB K BIUSHUIO
TEMIIEpaTyPbD».

Jlabopamopnas paboma « AHaTOMUYECKHE 0COOEHHOCTH PACTEHHI U3 Pa3HBIX MECT
OOUTaHU.

Tema 8. Jkos0rusi BUA0OB M MOIYJISIIUI

DKOJIOTHYECKUE XapaKTEPUCTUKH Tomyisuuu. [lomynsauus kak OHOJIOTHYEcKas
cucreMa. Poib HEOJHOPOTHOCTH Cpeabl, (Pu3mueckux OapbhepoB M OCOOEHHOCTEH
Ouonoruu BUIOB B (POPMHUPOBAHMU MPOCTPAHCTBEHHOM CTPYKTYpbI MHOIMYJISLIMIA
OCHOBHBIE ITOKA3aTENHN MOIYJISINN: YUCIIEHHOCTh, INIOTHOCTh, BO3PACTHAS U I10JI0BAs
CTPYKTYypa, pOKIaeMOCTb, IP UP OCT, TEMII POCTA, CMEP THOCTh, MUT'D ALIHSI.

Oxonoruyeckas CTpykrypa mnomyJjsiuud. OUEHKa YHUCIEHHOCTH MOIYJISIIHN.
JlnHaMKKa NONMyAUMA U €€ peryisiuusa. DHOTUYECKHM ITOTEHLIMA IOy JISLMA.
MoaenvupoBaHie THUHAMUKK TONMYJsnuH. KpHBbIE pOocTa YMCIEHHOCTH MOITYJISILHN.
KpuBblie BbIkMBaHUS. Peryisiys 4uciIeHHOCTH TOMYJISIIUN: P OJIb PaKTOPOB, 3aBUCAIIIMX
Y HE 3aBUCSUIUX OT IDIOTHOCTU. DKOJOTUUECKHE CTpaTeruu BuaoB (r- u K-ctparerun).

[TousaTue 006 sx0I0rMUecKoi Hullle Buaa. MectrooOuranre. MHOroMepHast MOJIeb
skosiorndeckon Humm J.M. XartynmHcoHa. Pa3Mepbl IKOJOIMYECKOM HUIIW.
[ToTeHunanbHas U peanu30BaHHAs HULIY.

Bun xak cucrema nonyJisiuuid. Ap easisl BUIOB. BHUIBI U X )KU3HEHHBIE CTP ATETUU.
DKOJOTNYECKUE IKBUBAJICHTBI.
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3aKOHOMEPHOCTH MOBEACHUS U MHUIpalMi >KUBOTHBIX. bHOJOrnyeckue MHBa3UU
qy>Kep OTHBIX BHUJIOB.

Jlemoncmpayuu:

Ilopmpem: JI.1. XaT4UHCOH.

Tabnmuyvr  u  cxemvl:  «IKOJOTHUECKHE  XAPAKTEPUCTHUKU  TOMYJISLIUANY,
«IIpoctpaHcTBeHHAs CTPYKTypa MOMyIsAuny», «Bo3pacTHpie TUpaMUabl MOMYISLIAN,
«CxopocTh 3aceiieHHs TIOBEPXHOCTH 3eMJIM pa3IMUHBIMU OpTaHu3MaMu», «Mojenb
sKkoJiornueckor Humu .M. XaTtdauHCOHA».

Obopyoosanue: repObapuu pacTeHUN, KOJIJICKIIUN )KUBOTHBIX.

Jlabopamopuas paboma «IIpucnoco0yieHUsI CEMSIH PACTCHHUM K PaCcCeIeHUION.

Tema 9. Jkoa0rust c0001ECTB. IKOJIOTHYECKHE CHCTEMBI.

Coo0mectBa opranu3mMoB. buoiieHos u ero crpykrypa. CBSI3U MEXy OpraHm3MamMy
B OHOILIEHO3E.

DOxocucrema kak otkpbitTas cuctema (A.J[. Tencnu). OyHKIMOHATBHBIE OJIOKU
OpPTaHU3MOB B JKOCHUCTEME: TIPOJYIEHThI, KOHCYMEHThI, peayleHThl. Tpodudeckre
ypoBHU. Tpoduueckue 1ienu u cetu. AOMoTHYECKUE 0J10KH SKocucTeM. [10UBBI U WITbI
B 3KOocHcTeMaX. KpyroBopoT BElIECTB U IOTOK SHEPTHUH B IKOCUCTEME.

OcCHOBHBIE TIOKA3aTENIM SKOCUCTEMBI. bromacca W NmpoAayKIMs. JKOIOTUUECKHIE
MUp aMUJIbl YKCesl, OMOMAaCChl U DHEPTHUHU.

HanpasieHHble 3aKOHOMEPHBIE CMEHBI COOOIIECTB — CyKieccuu. IlepBUuHbBIE U
BTOP UUHBIE CYKIIECCUH U UX IMPHUYUHBI. AHTP ONOTEHHbIEC BO3JAEHCTBUS HA CYKIIECCHUHU.
KnumakcHoe cooOiectBo. bruopaznoodpaszue v noaHoTa KpyroBopora BEIeCTB — OCHOBA
YCTOMUHMBOCTH COOOILIECTB.

[Tpup o HBIE SKOCHUCTEMBI.

AHTpONOIeHHbIE PKOCUCTEMBI. Arpo3KocucreMa. ArpoueHo3. Pasnuuus mexay
AHTP ONIOTEHHBIMU U P UP OTHBIMU SKOCUCTEMAMU.

Ypo6o3kocuctemsr. OCHOBHBIE KOMIIOHEHTHI Yp 00dKocucTeM. ['oponickas duopa u
dayna. CuHaHTponm3amus Topojickod (dayHbl. bromormdeckoe M XO3SHCTBEHHOE
3HAYEHHUE arp 09KOCUCTEM U yP 00IKOCHUCTEM.

3aKOHOMEpPHOCTH (POPMHUPOBAHUS OCHOBHBIX B3aUMOJICUCTBUN OPTaHU3MOB
B 9Kocuctemax. IlepeHOoC 3Hepruv M BELIECTB MEXKIY CMEXKHBIMH JKOCHUCTEMaMHU.
YCTOWUMBOCTh OPTaHWU3MOB, MOMYJISIIUA U DKOCUCTEM B YCIOBHUSX €CTECTBEHHBIX H
AHTP ONIOT€HHBIX BO3JECUCTBUM.

MeTo1010THs MOHUTOP MHI'a €CTECTBEHHBIX U AHTP ONMIOT€HHBIX 3KOCHUCTEM. .

Jlemoncmpayuu:

Ilopmpem.: A.Jl. Tencnu.

Tabauyvl u cxemol: «CTpyKTypa OMOLIEHO3a», « IKOCUCTEMA NP OKOJIUCTBEHHOI'O
jaeca», «IKOCUCTEMa XBOMHOrO jecay, «DyHKIMOHAJIbHBIE TPYIIbl OPTaHU3MOB B
akocucteme», «KpyroBopor Beiiects B 3kocucreme», «llenu nuranus (macrOuiHas,
JETpUTHAS)», «DKOJOrM4eckass MNupamujaa 4Yucen», «IKOoJoruueckas MUpamuia
ouomaccel», «DKoJoruyeckass nupamuaa osHeprum», «OOpazoBanue 00J10TaY,
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«IlepBuyHas cykueccusi», «BoccTaHoBieHue jeca mocne moxapa», «IKocucrema
o3epan, «ArporeHo3», « KpyroBopor BemiecTB W TMOTOK JHEPTHH B arpOICHO3e»,
«IIpumepsl ypOosKOCHCTEM.

Obopyoosanue: Tepbapund pacTeHUil, KOJJIEKIIMA HACEKOMBIX, dydena MTHUI] U
3Bepel, repOapun KyJbTypPHBIX U JTUKOPACTYIIMX PACTEHUH, aKBapHUyM KaK MOJENb
HKOCUCTEMBI.

Ipaxmuueckas paboma «VI3ydenue u onrcannue yp 003KOCUCTEMBI.

Jlabopamopnas paboma «W3ydenne pazHOOOpa3usi MEJIKUX ITOYBEHHBIX
YJICHUCTOHOTHX B Pa3HBIX IKOCHUCTEMAX).

IKCKypcusi « IKCKYypCHUsl B TATTMYHBIN OMOTeo11eH03 (B 1yOp aBy, Oep €3HAK, €JTbHIK,
Ha CYXOJI0JIbHBIN WJIW MMOWMEHHBIN JIYT, 03€p0, O0JIOTO)».

IKCKypcus « IKCKYpCHsI B arpo3KOCUCTEMY (Ha MOJIe WU B TEINIMYHOE XO035MCTBO )».

Tema 10. buocdepa — riaodanbHas IKoCHCTEMA

buochepa — oOwmemnanerapHas o0oi04ka 3emiiM, TA€ CYUIECTBYET WU
CylllecTBOBaJIa *u3Hb. Pa3BuTue mpencrabienuid o Ouocdepe B Tpyaax J. 3rocca.
VYuenue B.U. Bepnanckoro o 6uocdepe. Obnactu 6uochepst u ee cocran. JKupoe
BEUIECTBO Onochepsl U ero GyHKIHUU.

3aKOHOMEPHOCTU CyliecTBOBaHUsA Ouocdepbl. OcobeHHOCTH OHOcPephl Kak
riio0anbHON SKOcUCTeMbl. JluHamMuueckoe paBHOBecwe B Omocdepe. KpyroBoports
BEIIECTB U OMOTEOXMMUYECKHE IUKIBI (Yriaeposa, a30Ta). PUTMHUHOCT SIBIICHUN B
ouocdepe.

3onanbHOCTh Ouochepsl. [lonsatue o Ouome. OCHOBHBIE OMOMBI CyLIU: TYHIPA,
XBOWHBIE JIeca, CMEIIIaHHBIC U IITUP OKOJTUCTBEHHBIE Jieca, CTEIH, CaBaHHBI, ITyCTHIHH,
TP ONMUYECKHE Jieca, BEICOKOTOPhsA. KimMaT, pacTUTeNnbHBIN U )KUBOTHBIH MUpP OMOMOB
CYIIIH.

CtpykTypa U (YHKIUS JKUBBIX CHUCTEM, OIIEHKAa MX pPECypCHOro MOTCHIHAIA U
omochepHBIX (YHKIIHH.

Jlemoncmpayuu:

Ilopmpemwi: B.. BepHajackuii, J. 3rocc.

Tabauyvr u cxemwi: «I'eocheprr 3emmm», «KpyroBopor azora B mpupoae»,
«KpyroBopot yriepoma B mpupoae», «KpyroBopor kucmopoma B TPHUPOAEY,
«KpyroBopot BoibI B ipHp 0/1e», «OCHOBHBIC OMOMBI cyIiny, « KiTmMaTHdeckue mosica
3emnn», «Tynapay», «Takra», «Cmeumanublid jiecy, «IIUpOKOIUCTBEHHBIA JIECH,
«Crenby, «CaBanHay, «ITycTbinsy, « Tponuueckui gecy.

Obopyoosanue: Tepbapuu pacTeHU pa3HbIX OMOMOB, KOJIJICKIIHMH >KUBOTHBIX.

Tema 11. YesroBeK 1 OKpYysKawas cpeaa

DKOJOTMYEeCKHe KPU3UCHI M MX MpUYMHBI. Bo3elicTBre uenoBeka Ha Ouocdepy.
3arpsi3HeHKEe BO3AyLIHOM cp eaibl. OXpaHa BO3/1yXa. 3arpsi3HEHHE BOJJHOM cpeibl. OXpaHa
BOJIHBIX pecypcoB. Pa3pymienue nouBbl. OXpaHa MOYBEHHBIX pecypcoB. M3MeHeHue
KJIMMaTa.
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AHTpPOIIOTEeHHOE BO3/ICMCTBUE HAa PACTUTEIbHBIM M >KMUBOTHBIM Mup. OxpaHa
PaCTUTENILHOTO U )KUBOTHOTO MUpa. OCHOBHBIE P UHLIUIIBI OXpaHbl MPpUpoAbl. KpacHsle
kauru. Ocob6o oxpansemsbie npupoaabie Tep puropuu (OOIIT). borannueckue caasl u
300JI0TUYECKUE TTAP KH.

OCHOBHBIE TPHHIMIBI YCTOMYMBOTO PAa3BUTHS YEIOBEUECTBA U MPHUPOJIBL
PammonanpHOE MPUPOAONOIH30BaHUE U COXPAHEHHE OMOJOTHYECKOTO pa3zHo00pasus
3emun. OO01IHE 3aKOHOMEPHOCTHU T100aTBHBIX SKOJIOTUYECKUX KpU3UcoB. OcoOeHHOCTH
COBpP EMEHHOTO KpH3HCa U €ro Bep OSATHBIE MOCIEACTBUS.

Pa3BuTHE METOI0B MOHUTOPMHTA PA3BUTHUS OMACHBIX TEXHOTEHHBIX P OI[ECCOB.

Jlemoncmpayuu:

Tabauyer u cxemwvl: «3arps3HeHre atMochepbl», «3arpsi3HeHrue THApPocheps»,
«3arpsa3Henue nouBbl», «[lapHuKOBBIN >PPekT», «Oco00 oXpaHseMble MPUPOIHbIE
TEppUTOPUN», «Moenu yrnpasiaseMoro Mupa.

Obopyoosanue: potorpaduu oxXpaHseMbIX pacTeHUN U )KUBOTHBIX KpacHol kHUTH
Poccuiickoit @enepanuu, KpacHoil KHUTH pEernoxa.
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IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBbI
1O BUOJIOI'MN HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUASA

JIMYHOCTHBIE PE3YJIbTATDBI

®I'OC COO ycraHaBiMBaeT Tp €OOBAHUS K p €3yJIbTaTaM O0CBOEHHS 00 y4arOIIMMUCA
nporpamMM cpeaHero oOmero oOpa3oBaHUA: JIUYHOCTHBIEC, METAIpEIMETHbIE U
I €IMETHBIE.

B cTpyKType JNUYHOCTHBIX PE3yJbTaTOB OCBOCHMS IMPOTPaMMbl MO OUOJIOTHH
BBIJICJICHBI CIIEIYIOIIME COCTAaBISIONIME: OCO3HAHHWE OOYYalOIIUMHCA POCCHICKOM
I'p AKTAHCKOM UAEHTUYHOCTH — TOTOBHOCTH K CaMOpPa3BUTHIO, CAMOCTOSITEIILHOCTU U
CaMOOTIPENIETICHUIO, HATUYUE MOTUBAIIUU K OOYUYEHHUIO OMOJIOTHH, LIETICHATIP aBJIEHHOE
pa3BUTHE BHYTPEHHUX YOCKICHWA JMYHOCTM HAa OCHOBE KJIIOYEBBIX IIEHHOCTEH WU
HCTOP HYCCKHX TP aI[I/ILII/Iﬁ Pa3BUTUA OHMOJIOTMYECKOTO 3HAHWI, TOTOBHOCTb U
CIOCOOHOCTh 00YYAaIOIMXCSl PYKOBOJCTBOBATHCA B CBOCH JEATENHHOCTU 1IEHHOCTHO-
CMBICTIOBBIMU yCTaHOBKAMH, MPUCYIIMMH CHUCTEME OHOJOTHYECKOTO OOpa30oBaHus,
HAJU4YWEe TIPaBOCO3HAHMS DKOJOTHUECKOW KyJIbTYypPhl, CIIOCOOHOCTH CTaBUTH IETHU U
CTpOUTh KU3HEHHBIE TUTAHBI.

JIM9HOCTHBIE PE3yNbTaThl OCBOCHHUA MPOTPaMMBbI MO OHOJIOTHU JIOCTHUTAIOTCH
B ©IMHCTBE Y4eOHON W  BOCHUTATEIBHOM JEATEIBHOCTH B  COOTBETCTBUU
C TPAJUIMOHHBIMHA POCCUHMCKUMMU COLMOKYJIBTYPHBIMH, UCTOPUUECKMMHU U JTYXOBHO-
HPABCTBEHHBIMH IICHHOCTSMHM, NPHUHITHIMU B OOILECTBE MNpaBWJIAMU M HOPMaMH
NOBEACHUSI M  CHOCOOCTBYIOT MpOLECCaM  CaMONO3HaHUS, CaMOBOCIIHUTAHUS
Y CaMOpP a3BUTHUS, pa3BUTHs BHY TPEHHEW NO3UIUU JIUYHOCTH, IATPUOTU3MA U YBAKEHUSA
K 3aKOHY M NPAaBONOPSAJAKY, YEIOBEKY TPpyJa U CTaplIEMy IOKOJEHHUIO, B3aUMHOIO
YBa)XXKEHUSA, OEpPEKHOIO0 OTHOLIECHUS K KYJbTYpPHOMY HACIEOUI0O U TpaJulysM
MHOTOHAIIMOHANBHOT O Hapoaa P occuiickoit denepanuu, mpuUpojie U OKPYKArOIIEH Cpee.

JIn4HOCTHBIE PE3yNbTaThl OCBOCHMSI YUe€OHOTO IpeaMera «bHuoaorus JOJKHBI
OTpa)kaTb TOTOBHOCTb M  CIOCOOHOCTh  OOYYaIOUMXCS  PYKOBOJACTBOBATHCA
COpMHUPOBAHHOW BHYTPEHHEH MO3UIMEHA JUYHOCTH, CUCTEMOW LIEHHOCTHBIX
Op UE€HTAlUH, TO3UTUBHBIX BHY TPEHHUX YOEXKIEHUN, COOTBETCTBY IOILUX TPATULMOHHBIM
LHEHHOCTSIM POCCUICKOTO OOIIECTBAa, PACIIMPEHUE >KU3HEHHOTO OMbITa W OIbITA
JEATEIbHOCTH B MPOLECCE peaiM3allii OCHOBHBIX HANpaBJICHU BOCHUTATENbHOU
ACATCIBbHOCTH, B TOM YHCJIC B HaCTH.:

1) rpasKIaHCKOr0 BOCIMTAHUSA:

cOpMUPOBAHHOCTh TPAXKIAHCKOW MO3UIMUA O0YYaIOIIETocs KaK aKTHMBHOTO U
OTBETCTBEHHOTO YJIE€HA POCCUHCKOTO O0IECTBA;

OCO3HAaHHME CBOUX KOHCTUTYIIMOHHBIX MPaB U 003aHHOCTEH, YBaKEHHE 3aKOHA U
TP aBOMOP SIAKA;
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TOTOBHOCTh K COBMECTHOM TBOPUYECKOW MEATEIHLHOCTH MPH CO3JAaHUU yUIEOHBIX
P OCKTOB, P CIICHUH yIEOHBIX M TIO3HABATEIBHBIX 327144, BHITTOJTHEHUH OMOJIOT MIECKUX
AKCIIEp UMEHTOB,;

CHOCOOHOCTh OMpENeNsITh COOCTBEHHYIO MO3UIMIO TI0O OTHOIICHUIO K SIBIICHUSIM
COBP €MEHHOU XM3HU U OOBSCHATH €€;

YMEHUE YUYWTHIBATh B CBOUX JCUCTBUAX HEOOXOIUMOCTh KOHCTPYKTHBHOIO
B3aMMOJICHCTBUS JIIOJEH C pa3HbIMUA YOKICHHSIMH, KyJbTYPHBIMU IICHHOCTSIMH M
COIMAJTLHBIM TI0JIOJKEHUEM;

TOTOBHOCTb K COTPYIHUYECTBY B IPOIIECCE COBMECTHOTO BBITMIOJHEHUS YUEOHBIX,
IO3HABATCIBHBIX U UCCIICAOBATCIIbCKUX 3a/da4, YBAKUTCIIBHOI'O OTHOIMICHHA K MHCHHIO
OTITIOHEHTOB MPU 00CY ACHUHU CIIOP HBIX BOTIPOCOB OMOJIOTUYECKOTO COACp KaHUS;

TOTOBHOCTb K T'YMaHUTAPHOU U BOJIOHTEP CKOU ESATENbHOCTH;

2) IATPMOTUYECKOT 0 BOCTIMTAHMSA:

cOpMUPOBAHHOCTh POCCUHCKOW TpPa)KIaHCKOW HWIEHTUYHOCTH, MATPHUOTH3MA,
YBA)KEHHS K CBOEMY HAPOJY, YyBCTBA OTBETCTBEHHOCTH Itepen PonuHou, rop noctu 3a
CBOM Kpai, cBOO PoauHy, CBOW S3BIK W KYJbTYpPY, HNPOULJIOEC M HACTOSIIES
MHOTOHAIIMOHAJILHOTO Hapoaa Poccnu;

LEHHOCTHOE OTHOLIECHWE K NPHUPOJHOMY HACIEAUI0 M TMaMSATHUKAM IIp UpOIpbI,
JNOCTHKEHUSIM Poccnn B HayKe, UCKYCCTBE, CLIOPTE, TEXHOJIOTUAX, TPYAE;

CIIOCOOHOCTh OIICHUBATh BKJIAJ POCCUHCKUX YUEHBIX B CTAHOBIIEHHE U Pa3BUTHE
OMOJIOTHHY, TOHUMAHUS 3HAUYCHUS OMOJIOTUH B TTO3HAHWU 3aKOHOB MPUP OIbI, B )KU3HU
YeJIOBEKa U COBPEMEHHOTO 00IIEeCTBA;

ujciHas yOeXICHHOCTh, TOTOBHOCTh K CHyXeHHi0 u 3ammure OTedyecTsa,
OTBETCTBEHHOCTb 3a €ro Cyan0y;

3) 1IyXOBHO-HPABCTBEHHOT 0 BOCIIMTAHUSA:

OCO3HAHME  JYXOBHBIX  LEHHOCTEH POCCHUHCKOTO  Hapoja;

cop MHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STHUECKOTO TTOBEACHMSI;

CHOCOOHOCTh OIIEHMBATh CUTyallMI0 W MPUHUMATh OCO3HAHHBIC P EIICHUS,
OPUEHTUPYSACh HA MOPaJIbHO-HP ABCTBEHHBIE HOP MBI U LIEHHOCTH;

OCO3HAaHUE JIMYHOTO BKJIaJ1a B MOCTPOCHUE YCTOMUHUBOTO Oy 1YIIIEro;

OTBETCTBEHHOE OTHOIIIEHUE K CBOMM POJIUTENISIM, CO3/IaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOTO MPUHATHSA UEHHOCTEH CEMEWHOUN >KU3HU B COOTBETCTBUU C TP aJAULUSIMU
HapoaoB Poccuu;

4) 3cTeTH4eCKOT0 BOCIIUTAHMSI:
ACTETUYECKOE OTHOIICHHWE K MHUpPY, BKIIOYash OSCTETUKY ObITa, HAY4HOTO
U TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHU;
MOHMMAaHUE IMOIMOHAJIILHOTO BO3JICUCTBUS >KUBOW MPHUPOJBI U €€ IICHHOCTH;
TOTOBHOCTB K CAMOBBIPKEHHUIO B PA3HBIX BUIaX UCKYCCTBA, CTP EMJICHHUE MPOSBIISTH
Ka4eCTBa TBOP YECKOH JIMIHOCTH;
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S) puzuyeckoro BOCIMTAHUS:

MOHMMAaHUE W peain3alys 3I0pOBOro U 0€30MacHOT0 00pa3a >XKU3HHU (340pOBOC
NUTaHue, COOJIFOJCHNE TMTUCHUYECKUX TMPaBWI U HOPM, COATaHCHPOBAHHBIA P €KUM
3aHATUN U OTABIXA, peryisapHas pu3ndeckas akTUBHOCTS ), Oep ©KHOT0, OTBETCTBEHHOTO
U KOMIICTEHTHOTO OTHOIICHHWS K COOCTBEHHOMY (U3MYECKOMY M TICHXHYECKOMY
3J10p OBBIO;

MOHUMAaHWE IIEHHOCTH TP aBWJI HHIUBHUIYJIBHOTO U KOJIJIEKTUBHOT'O O€30T1aCHOTO
MOBECHUS B CUTYAITUAX, VTP 0XKAFOIINX 310D OBBIO M JKU3HU JTIOJICH;

OCO3HAaHME IMOCIEACTBUA M HENPUITHS BpPEAHBIX NPUBBIYEK (YHOTpeOIeHHs
aJIKOT0JI51, HApKOTHUKOB, Ky CHH);

6) TPy10BOr0 BOCIMTAHUA:

TOTOBHOCTb K TPY/Y, OCO3HAHUE LICHHOCTH MacTepCTBa, TPYI0JII00UE;

TOTOBHOCTh K AKTHBHOHW JEATEIILHOCTH TEXHOJOTHYECKOW W  COIMAJILHOM
HAIPaBJICHHOCTH, CIOCOOHOCTh WHHUIIMUPOBATh, IUIAHUPOBATH W CaMOCTOSTEIHHO
BBITIOJTHATH TaKyIO JEITCIIbHOCTD;

UHTEpEC K pas3iIudyHbIM cepaM MpoQecCHOHATHHOW eATEeTbHOCTH, YMEHHE
COBEpIIIaTh 0CO3HAHHBIA BHIOOP OyIyIIei mpodeccuu U peaan30BbIBATH COOCTBEHHBIE
’KU3HEHHBIC TJIaHbI,

TOTOBHOCTb M CIOCOOHOCTh K 00p a30BaHMIO M CaMOOOPa30BaHHIO HA TP OTSKCHUN
BCEH JKU3HU;

7) 3KOJIOTUYECKOT0 BOCIIMTAHMSA:

AKOJIOTHYECKH IIEIeCO00p a3HOE OTHOIIIEHUE K MP UP OJI¢ KAaK MCTOYHUKY JKM3HH Ha
3emMJie, OCHOBE €€ CYILECTBOBAHUSI;

MOBBIIICHHE yPOBHSA JKOJOTHYECKOW KyJIbTYphl: MPHUOOPETEHHWE  OIbITa
IJTAHUP OBAHUS MTOCTYIIKOB U OLEHKH MX BO3MOYHBIX MTOCIEICTBUM JJISL OKP yKAKOLIEH
Cpensbl;

OCO3HaHUE IN100AIBHOI0 XapaKTePa IKOJOrMUECKUX TP 00JIEM U Iy TEH UX P CIICHUS;

CHOCOOHOCTh MCIOJIB30BaTh MPHUOOpETaeMbIe MPU N3yUECHUU OMOJIOTHUY 3HAHUSA U
YMEHHUSI TIPU P CLICHUH TP 00JI€M, CBSI3aHHBIX C pallMOHAIbHBIM P UPOJI0N0JIb30BAHUEM
(coOnroneHne mnpaBuUil TOBEACHUS B TPHUPOJIE, HAMPABJICHHBIX Ha COXpaHEHUE
paBHOBECHUS B DKOCHCTEMAX, OXPaHy BUIOB, SKOCUCTEM, Onochephbl);

AKTUBHOE HENPUSATHE ACUCTBHUM, MPUHOCAIIUX BPEN OKPYKAIOIIEH M HUpOIHOM
cpene, yMEHHE MPOTHO3UPOBATh HEOIATrONMPUSTHBIE 3KOJIOTHYECKHUE TMOCIEACTBUSL
TP €ATP MTHUMAEMBbIX JICUCTBUM U TP €NOTBpAIllaTh UX;

HAJIMYME Pa3BUTOIO HKOJOTHUYECKOTO MBIIIJICHUS, SKOJOTHYECKON KYJIbTYpHl,
OTIbITA JICSITETbHOCTH YKOJOTHMUYECKOW HAIpaBJIECHHOCTH, YMEHHUS P YKOBOJICTBOBATHCS
VMU B IIO3HABATEIIbHOW, KOMMYHUKATUBHOM U COLMAJILHOW MPAaKTHUKE, TOTOBHOCTU
K YYaCTHUIO B P AKTUYECKOU AEATEIbHOCTH SKOJOTUYECKON HAMpP aBJIEHHOCTH;
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8) neHHOCTH HAYYHOTO NMO3HAHUSA:

c(op MUPOBAHHOCTH MUP OBO33PEHUSI, COOTBETCTBYIOIIETO COBP EMEHHOMY YPOBHIO
pa3BUTUS HAYKH U OOIIECTBEHHOW MPaKTUKH, OCHOBAHHOTO Ha JIHAJIOTE KYJIBTYD,
CIOCOOCTBYIOIIEr0 OCO3HAHUIO CBOETO MECTa B MOJUKYJIBTYPHOM MHUPE;

COBEPIIICHCTBOBAHUE SI3BIKOBOW M YHTATEIHCKOW KyJIBTYphl KaK CpeJcrBa
B3aUMOJICHCTBUS MEXY JIIOABMHU U TIO3HAHUS MUPA;

NOHUMAaHHE CIeUUKU OMOJIOTUHU KaK HAYKH, OCO3HAHUS €€ P O B (POpMUPOBAHII
pPAIMOHATBPHOTO HAYYHOTO MBIIUICHUS, CO3/IaHUU IIEJTOCTHOrO TP EACTaBJICHUS 00
OKp Y KaroIlleM MUpe KaK O €IUHCTBE MPHPOJbI, UeTOBEKa U OOIIeCTBa, B MO3HAHUM
OPUPOAHBIX 3aKOHOMEPHOCTEH W pEHICHHH TMpoOJeM COXPaHEHHUs IpHPOIHOTO
paBHOBECHS,

yOSKIEHHOCTh B 3HAYUMOCTH OMOJOTMM JUIi COBPEMEHHOW IMBHJIM3AIUN:
oOecrieyeHUs HOBOTO YPOBHS pa3BUTHS MEIUIMHBI, CO3/IaHHE TIep CIIEKTUBHBIX
OMOTEXHOJIOTHH, CITOCOOHBIX peIIaTh PeCcypCHBIC MPOOIEMBI Pa3BUTHS YEIOBEUSCTBA,
MOUCKAa TyTeW BBIXOJA U3 TIOOANBHBIX KOJOTHUYECKUX Mpo0iieM M obecredeHus
nepexojia K yCTOMUYMBOMY pa3BHUTHIO, PAIMOHATBHOMY HCIIOJIb30BAHUIO TP UPOIHBIX
pecypcoB U (OpMHUPOBAHUIO HOBBIX CTAHIAPTOB KU3HHU;

3aMHTEP €COBAaHHOCTbH B MOJTYyYECHUU OMOJIOTUUECKUX 3HAHUHN B IIETISAX MOBBIIICHHS
oOmiell KyJnbTypbl, €CTECTBEHHO-HAyYHOW TPaMOTHOCTH, KaK COCTaBHOM dYacTu
(GYHKIIMOHAIBHOM TpaMOTHOCTH oOyuwaromuxcs, (GopMupyeMold MpH H3YUEHUH
OMOoJIOTHH;

NOHMMAaHHE CYITHOCTU METO 0B MO3HAHUS, HCTIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX,
CIIOCOOHOCTH UCIOJIB30BATH MOJyYaeMble 3HAHUS JJ151 aHAIU3a U 0ObSICHEHHUS SIBJICHUN
OKpYJKaloIIeT0 MHUpa W TPOUCXOMAIIMX B HEM HW3MEHEHM, YMEHHE JienaTh
000CHOBaHHBIC 3aKITIOYEHHSI HA OCHOBE HAyYHBIX (DAKTOB M WMMEIONINXCS JAHHBIX C
ENTBIO TIOJTYYSHHS IOCTOBEP HBIX BBIBOJIOB;

CIIOCOOHOCTH CAMOCTOSITENTBHO MCITOJTB30BATh OMOIOTUIECKUE 3HAHUS TSI PEIICHHS
npo0JIeM B peaTbHBIX KU3HEHHBIX CUTYaIIUAX;

OCO3HaHME IIEHHOCTH HAYYHOW MAESITeIbHOCTH, TOTOBHOCTh OCYIIECTBIISTH
NP OEKTHYIO M UCCIIE0BATENBCKYIO IEATEIHLHOCTh HHANBUAYAJIBHO U B TP YIIIIE;

TOTOBHOCTb U CIIOCOOHOCTH K HETP €p bIBHOMY 00pa30BaHUIO U CAMOOOPa30BaHHUIO,
K aKTUBHOMY TOJTyYE€HHIO HOBBIX 3HAHMIA IO OMOJIOTUU B COOTBETCTBUH C KU3HEHHBIMU
MOTP COHOCTSIMU.

B mponecce noctuxkeHuss JTMYHOCTHBIX PeE3YJbTATOB OCBOCHHS 00YUarOMIMMUCA
MpOTPaMMBbl CpEeIHET0 00Iero oOpa3oBaHWs y OOYyUYaIOIMUXCS COBEPIICHCTBYETCS
AMOIMOHATBHBIN UHTEJJIEKT, TP eAI0Iaralomuni cop Mup OBaHHOCTD:

CaMOCO3HaHMsI, BKIFOYAIOMIETO CIIOCOOHOCTh MOHUMATh CBOE 3MOIMOHAIBEHOE
COCTOSIHHE, BUJIETh HAIIP aBJICHUSI p a3BUTHUS COOCTBEHHOM SMOLIMOHATIBHOM C(ep bl, ObITh
yYBEp EHHBIM B ce0€;

CaMOpEryJupOBaHMsl, BKIIOYAIONIEIO0 CaMOKOHTPOJIb, YMEHHE P UHUMATh
OTBETCTBEHHOCTH 3a CBOE MOBEICHUE, CIOCOOHOCTH a/IalITUPOBATHCS K SMOIIUOHAIILHBIM
U3MEHEHHSIM U TP OSIBISATH THOKOCTh, OBITH OTKP BITHIM HOBOMY;
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BHYTPEHHEM MOTHBAlMM, BKIOYAIOMIEH CTPEMIICHHE K JOCTWIKCHHUIO LN
U yCHexy, ONTUMH3M, WHHUIMATUBHOCTb, YMEHUE JEWCTBOBATh, MUCXOAA U3 CBOHX
BO3MOYKHOCTEH;

SMMATHH, BKIIOYAIOIIEH CIOCOOHOCTh ITOHMMATh SMOIIMOHAJIBHOE COCTOSHUEC
JPYTUX, YYUTHIBATH €ro TMPHU OCYIIECTBICHUUM KOMMYHHUKAIMH, CIOCOOHOCTH
K COUYBCTBHIO U COTIEP CXKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKIIIOYAIOIINX CHOCO6HOCTB BBICTpAXWBATh OTHOIIICHUA C
JIpYTUMHU JIOIbMU, 3200 TUTHCSI, TIP OSABJISITH UHTEPEC U pa3peliaTb KOHMIUKTHI.

METAIIPEAMETHBIE PE3YJ/IbTATBI

MeranpenMerHple pe3yJibTaThl OCBOEHUS ydeOHOTO mpenmera «buosorusm»
BKJIIOUAIOT: 3HA4YWMble st  (OpPMHUPOBAHUS MHPOBO33PEHUS  OOyHaIOMIUXCS
MEXKIUCIUITIMHAPHBIE (MEXIpeEAMETHbIE) OOIICHAYYHBIE TOHSATHUS, OTp a’KaIOIINe
[EJTOCTHOCTh HAYYHOU Kap THHBI MUP a ¥ ClIEIU(PUKY METOJI0B MO3HAHUSI, HCIIOJIh3yEMBIX
B €CTECTBEHHBIX HayKaX (BEIIECTBO, SHEPTHS, SBIICHUE, MPOIIECC, CUCTEMa, HAYYHBIHI
dakT, TPUHIUI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHUs, HCCICAOBAHUE,
HaOJTI0ZICHNE, U3MEpP CHHE, SKCIIEP UMEHT | JIP yTUE); YHUBEP CATbHBIC yUeOHBIC ISHCTBIS
(mo3HaBaTeNbHBIE, KOMMYHUKATUBHBIE, pEryJsTUBHBIE), obecrieunBaroIye
dbopmupoBanue (HyHKIIMOHAIHHOH T'PAaMOTHOCTH ¥  COLMAJIBbHOW KOMIICTCHIUH
00yJaroIIMX Cs; CIIOCOOHOCTH 00yJaroImxcs HUCII0JIL30BAaTh OCBOEHHBIE
MEXIUCIUITIMHAPHbIE, MHUPOBO33PEHUYECKUE 3HAHUA U YHHUBEpcCaJbHbIE Yy4eOHbIE
JICVCTBHS B ITO3HABATEIIPHOMW M COLIMAIBHOM TP aKTHUKE.

B pe3ynbTare uzydenus OMOJIOTHH HA YPOBHE CpeHEro oomiero o0pa3oBaHus y
oOyuaromerocs OyAayT cQopMHUpOBaHbI MO3HABATENbHBIE YHHBEpCAJIbHbIE y4eOHbIC
NENCTBUSI, KOMMYHHUKAaTUBHBIC YHUBEpCAJbHbIE YyueOHBbIC NEUCTBUS, PperyJsTUBHBIC
YHUBEp caibHbIe YUeOHbIE IEHCTBHSI, COBMECTHASI IEATEIbHOCTb.

Ilo3HaBaTe/ibHBIE YHHBEPCAJIbHbIE YUeOHbIC 1eHCTBUS
ba3oBble jlornueckue A1elcTBUS:

CaMOCTOSITENTbHO (hOPMYJUPOBATh U aKTyaTU3UPOBATh IIP 00JIEMY, paccMaTpUBaTh
€€ BCECTOP OHHE;

MCIOJIb30BaTh P U OCBOCHUH 3HAHUM MP UEMBbI JIOTHUECKOTO MbIIIJICHUS (aHAIM3a,
CUHTE3a, Cp aBHEHUS, Ki1accupuKaiu, 0000IICHMS ), paCKPBIBATH CMBICI OMOJIOTMUECKUX
MOHATUM (BBIIETSATh UX XapakTepHbIC MPU3HAKK, YCTAHABIUBATH CBSI3U C JPYTUMHU
MOHATUSIMU);

OTIP €/IETIATH LIETU A TeIbHOCTH, 3a/1aBasi ap aMeTPhl U KP UTEP MU UX JOCTHXKCHUS,
COOTHOCHUTD P €3yJIbTaThl ACSITEIILHOCTH C TIOCTABJICHHBIMHU LEJISIMU;

MCIOJIb30BaTh OMOJIOTHYECKUE TOHATHUS 1151 00BSCHEHMS (DAKTOB U SIBJICHUHN KUBOU

P UP OJbIL;

35



CTPOUTH JIOTUYECKHUE PACCYKIACHUS (MHIAYKTUBHbIC, IETyKTUBHBIE, 10 aHAJIOTHM),
BBISIBIISITh 3AKOHOMEPHOCTM W NPOTUBOPEYMS B PAaCCMATPUBAEMBIX SIBICHUSIX,
bopMyIHpOBaTh BHIBOIBI M 3aKITIOUCHUS;

IIPUMEHSTh CXEMHO-MOJEIBHBIE CPEACTBA IJIs IPEACTABIEHUS CyILIECTBEHHBIX
CBSI3€H U OTHOIIIEHUH B U3y4aeMbIX OMOJIOTHYECKUX 00BEKTaX, a TAKKE TP OTUBOPECUNN
Pa3HOTro Poja, BRISIBICHHBIX B PA3IUYHBIX HH(OOPMAITMOHHBIX UCTOUHHUKAX

pas3pabarbiBaTh IIaH peEUICHUS MNPOOJEMbI ¢ y4YE€TOM aHajau3a HMEIOIINXCS
MaTep MaJbHbIX U HEMATEP UATIbHBIX P ECYP COB;

BHOCUTH KOPPEKTUBBI B JEATEIIBHOCTb, OLEHMBATH COOTBETCTBUE P E3YJIHTATOB
LEIAM, OLICHUBATh PUCKHU MOCIEACTBUMN AEATEIbHOCTH;

KOOPJMHUPOBATh W BBIMIOJHATH Pa0dOTy B yCIOBHUSIX PEAJTBHOTO, BUPTYaJIbHOTO
¥ KOMOWHUP OBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBATh KP €aTUBHOE MBIIIICHUE TP U P CIICHUH KU3HEHHBIX TP 00JIEM.

ba3oBble ucciaenoBaTelbCKHE 1eHCTBUSA

BJIaJICTh HABBIKAMHU YYEOHO-HCCIICIOBATCIBCKON M IPOCSKTHON IeATEIIbHOCTH,
HaBBIKAMH P a3pEIICHHS TP 00J1eM, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSI TEIIBHOMY
MIOMCKY METOJIOB peIICHHS IPaKTUISCKUX 3aJ]ad, P IMCHEHHUIO Pa3IMYHBIX METOJIOB
MIO3HAHUS;

WCTIOJIH30BaTh P a3IUIHBIC BUBI ICITCILHOCTH IO TIOJYUEHUIO HOBOTO 3HAHUS, €10
WHTEP P €TalliH, MPeoOpa30BaHUIO U TP UMEHEHUIO B YUEOHBIX CHTYaIHsIX, B TOM YHCIC
NPH CO3IaHUU YUCOHBIX U COIMATBHBIX TP OEKTOB;

dbopmMHUpoOBaTh HAYYHBIM THI MBIIUICHUS, BJIAJeTh HAyYHOW TEpMHHOJIOTHEH,
KJTFOYEBBIMH IOHSATUSIMU U METOaMU;

CTaBUTH B (HOPMYJTUPOBATH COOCTBEHHBIE 3a/]a49M B 00pa30BaTeIbHON JEATeIBHOCTH
Y )KU3HCHHBIX CUTYAaIHsIX;

BBISBJISTE 1P MIMHHO-CJICJICTBCHHBIE CBSI3H M aKTYaTU3UPOBATh 3a1a9y, BbIIBUTaTh
TUIIOTE3Y €€ P CIICHHUs, HAXOJIUTh ap TYMEHTBI JIJIsI T0Ka3aTeIbCTBA CBOUX yTBEP KICHHIA,
3a71aBaTh MapaMeTPbl U KpUTEPHUH P CIICHUS;

aHAJIM3UPOBATH IMOJYYEHHBIC B X0/ PEIICHHS 3aJaud Pe3yIbTaThl, Kp UTHYCCKH
OIICHUBATh WX JOCTOBEPHOCTb, P OTHO3UP OBATh N3MECHECHUE B HOBBIX YCIOBHSIX;

JaBaTh OLIEHKY HOBBIM CHUTYaIlHsIM, OIICHUBAThH MPUOOP €TCHHBIN OIIBIT;

OCYILECTBIISITH LIeJICHATIPABICHHBIN MMOUCK MEP €HOCA CPEJICTB U CIIOCOOO0B JISHCTBYSI
B Mp 0heCCHOHANIBHYIO Cpeay;

yMETh TePEHOCHTh 3HAHHWS B TIO3HABATCIBHYI0 M TIPAKTHYECKYI 00Jactv
KU3HEICATEIIHHOCTH;

yMETh HHTETPUPOBATh 3HAHUS W3 Pa3HBIX P CIMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIC UCH, TP €/1JTaraTh OPUTHHAIILHBIC ITOXO0/IbI ¥ P SIIICHHSI, CTABUTH
npoOJIeMbl ¥ 3aJa4H, JOIYCKAIOIIKE aJIbTep HATUBHBIC P CIIICHHUS.

PabGoTa c muHpopmanmei:

OpHUEHTUPOBATHCSI B PA3JIMUHBIX UCTOUYHHMKAX MH(poOpManuu (TEKCTe y4yeOHOro
1ocoOust, Hay YHO-TIOITY JIIPHOU JIUTEPATYpE, OMOJIOTUYECKUX CIIOBAPSIX U CIIP AaBOYHUKAX,
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KOMITIOTEpHBIX 0a3ax JaHHBIX, B VIHTepHeTe), aHaIU3UpoBaTh HH(OPMAIWIO
pa3JIMYHBIX BUIOB U (POP M I €ICTABICHHUS, KPp ITUYECKH OIIEHUBATH €€ JOCTOBEP HOCTh U
HEMpP OTUBOP €UUBOCTb;

(bopMyIUPOBATH 3aMPOCHI U TP UMEHSITH P a3JIMYHBIE METOIbI TIP U TIOMCKE U 0TOOpE
Oouonoruyeckoi nHPOpMaIuu, HEOOXOJUMOM JIJTSI BHITIOJTHEHUS YUEOHBIX 3a7a4;

npuoOperaTb  OMBIT ~ WCMOJB30BaHUS  HH(OPMAITMOHHO-KOMMYHHUKATHBHBIX
TEXHOJOTHUH, COBEPIICHCTBOBATh KYJbTYpPy AKTUBHOTO HCIOJIB30BaHUS P a3 IUUHBIX
MOVICKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAJIbHYIO (POPMY P €ICTABJICHHUS OMOJIOr MYECKON
uHpopMaLuu (CXeMbl, TpaduKu, TuarpamMmbl, TAaOIHUIBI, PUCYHKH U IPYTOE);

UCTIOJIb30BaTh HAYYHBIH S3BIK B KAUYECTBE CPEACTBA MPU padboTe ¢ OMOTOTHUECKOM
uHbOpMaIUe: MPUMEHATh XUMHUYECKHe, (PU3NYECKHEe W MaTeMaTU4eCKue 3HaKU U
CHUMBOJIBI, bopMybl, ab0peBHuaTypy, HOMEHKJIATy DYy, MCIIOIb30BaTh U
npeoOpa30BbIBATh 3HAKOBO-CUMBOJINYECKUE CPEACTBA HATIISITHOCTH,

BJIAJICTh HABBIKAMH PAaCIIO3HABAHUS U 3aIUTHl HHOOPMAIUH, WHHOP MAITIOHHOM
0€30MacCHOCTH JIMYHOCTH.

KoMMyHUKAaTHUBHBIE YHUBepcaJbHble YUeOHbIe JelCTBUS
Oo0menue:

OCYILECTBISITh KOMMYHHUKAIIMA BO BceX cdepax >KM3HU, aKTUBHO Y4acCTBOBATbH
B JIMAJIOT€ WM JUCKYCCUM TO CYIIECTBY OOCYKIaeMoil TeMbl (yMEHHUE 3aj]aBaThb
BOIIP OCBI, BEICKA3bIBATh CY>KJE€HUSI OTHOCUTEIBHO BBITIOJHEHUS TP e/lJ1araeMou 3a1a4u,
YUYUTBIBATh UHTEPECHl U COTJIACOBAHHOCTh MO3UIUHI AP YIUX YYACTHUKOB IMAJIOTa WU
JIUCKYCCUN);

pacno3HaBaTh HEBEpOAIbHBIE CP €ACTBA OOIIEHNS, TOHUMAaTh 3HAYEHUE COLIUATIBHBIX
3HAKOB, NPEANOCHUIOK BO3HUKHOBEHHS KOH(MIMKTHBIX CHUTyallMd, YMEThb CMsr4aTh
KOH(JIMKTBI U BECTU NP ErOBOPbL;

BJAJ€Th Pa3JIMYHBIMM cHoco0aMu OOILIEHUs M B3aUMOJEUCTBHS, MOHHUMATh
HaMep eHUsl Ip yTUX J10J1eH, I OSIBIISITh YBAXKUTEIBHOE OTHOIIIEHUE K COOECEIHUKY U B
KOpp eKTHOM hopme PopMyIUpOBaATH CBOU BO3P AXKEHHUS;

Pa3BEPHYTO U JJOTUYHO U3J1araTh CBOIO TOUKY 3PEHUS C UCTIOJIb30BAHUEM S3BIKOBBIX
CpEICTB.

CoBMecTHaSI 1eSATEJIbHOCTD:

MMOHWMATh 1 MCIIOJIH30BaTh MPEUMYIIECTBA KOMAHIHOW M MHIMBUIY aJIBHON PaOOTHI
MIPH P CHICHUN OUOJIOTUYECKOU TTPOOJIeMbI, 000CHOBBIBATH HEOOXOIMMOCTh ITPHUMEHEHUSI
rpynmnoBbIX (JOPM B3aUMOJICHCTBUS TP U P EIIEHUU YyUeOHOH 3a/1a4H;

BBIOUP aTh TEMATUKY U METO b COBMECTHBIX JICHCTBUI C yU4E€TOM OOIIIUX UHTEP €COB
1 BO3MOYHOCTEM KaXK/10TO 4YJIeHa KOJJICKTUBA;

P UHUMATD LIETM COBMECTHOM JEATEIbHOCTH, OP TAHU30BBIBATH U KOOP JMHUPOBATH
JIEUCTBUSA 110 €€ TOCTU>KEHUIO: COCTABIIATH IUIAH IEUCTBUM, P ACHPEAETATh POJIH C YYETOM
MHEHUW YYaCTHHKOB, OOCYKIaTh PE3yJbTaThl COBMECTHON PabOTHI;
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OIICHMBATh Kau€CTBO CBOETO BKJIaJa M Ka)JIOTO YUYaCTHHKA KOMaHJblI B OOIIUit
pe3yabTat 1o pa3paboTaHHBIM KpUTEP USM;

MpEeAJIaraTb HOBBIE TMPOEKTHI, OIECHUBATh HJEH C TO3WLIHWU HOBU3HBI,
Op UTMHAJILHOCTH, NP aKTUYECKON 3HAUYUMOCTH;

OCYILECTBJISITh MO3UTUBHOE CTPATErMYECKOE MTOBEJIEHUE B P a3JIMYHBIX CUTYAIUX,
P OSIBISATH TBOPYECTBO M BOOOp a’keHUE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHble YHHBepCaJbHbIEe YUeOHbIE TelCTBHS
Camoopranusanms:

UCTOJIb30BaTh OMOJIOTUYECKUE 3HAHMS ISl BBISIBICHUS MIPOOJIEM U UX P CIICHUS
B )KU3HCHHBIX U YUCOHBIX CUTYaIUIX;

BBIOMP aTh HA OCHOBE OMOJIOTUYECKUX 3HAHUH 11eJIeBbIC M CMBICTIOBBIC YCTAHOBKH B
CBOMX JICHCTBUSIX U MOCTYMKAaX IO OTHOIIEHHUIO K KUBOM MP UP O/I€, CBOEMY 3JI0POBBIO U
3I0p OBBIO OKP Y KAIOIIUX;

CaMOCTOSITETBHO OCYIIECTBIIATh MO3HABATEIBHYIO JESATEIbHOCTh, BBISBISTH
mpoOJIeMbl, CTaBUTh M (HOPMYJIMPOBATH COOCTBEHHBIE 3aJlaud B 0O a30BaTEIBHOU
NESTEIIbHOCTH U KU3HEHHBIX CUTYAIlUsIX;

CaMOCTOSITEJIBHO COCTABIIATH IUIAH PEHICHUS MPOOJIEMBI C YUETOM HMEIOITUXCS
pECypCcoB, COOCTBEHHBIX BO3MOKHOCTEH M M SAMOYTECHUH;

JaBaTh OILICHKY HOBBIM CHTYaIHsIM;

pacmup ITh paMKH Y4eOHOTO Ip €AMETa Ha OCHOBE JTUIHBIX TP €ITOYTCHHIA;

JenaTh OCO3HAHHBIM BBIOOP, apTyMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3a
peleHue;

OIICHUBATH NP MOOP €TEHHBIN OTIBIT;

CIIOCOOCTBOBATH ()OP MUPOBAHUIO M TP OSIBJICHHUIO IITHAP OKOW P YAMIIMH B P a3HBIX
00JIacTsIX 3HAHWH, MOCTOSHHO TIOBBIMIATH CBOW OOpa30BaTENbHBIA M KYJIBTypHBINA
YPOBEHb.

CaMOKOHTPOJIBb:

JlaBaThb OLIEHKY HOBBIM CHUTYyalUsIM, BHOCHTb KOPPEKTHUBBI B JIESATEIBHOCTD,
OLICHUBATh COOTBETCTBUE P E3YJIbTATOB LIETSM;

BJIaJIeTh HaBbIKAMM MO3HABATENbHON pe(IEKCHH KaK OCO3HAHHUSI COBEP IAEMbIX
JIEVCTBANA U MBICIIUTENIBHBIX 1P OLIECCOB, UX PE3YJIBTATOB U OCHOBAHWM, UCIOJIb30BaTh
npUeMbl peQIIeKCHuu A OLIEHKU CUTyalluu, BEIOOpa BEPHOTO P ELICHUS;

YMETh OLIEHUBATH PUCKHU U CBOEBP EMEHHO IP UHUMATB P CIIECHUS 110 UX CHIKEHUIO;

IIP THUMAaTh MOTUBBI M ap TYMEHTBI IPYTUX [IPU AHAIU3E PE3yIbTaTOB ACATEIIbHOCTH;

IIpunsTe ceds U APyrux:
P UIHUMATh ce0s1, TOHUMAasi CBOU HEJOCTATKU U JOCTOUHCTBA;
[P THUMATh MOTHUBBI U ap TYMEHTBI JIPYTUX PH AHATIU3€E P E€3yIbTAaTOB JIESITEIbHOCTH;
pU3HABATH CBOE MIPABO M MPABO APYTUX HA ONINOKH;
pa3BUBaTh CIIOCOOHOCTh TOHUMATh MUP C IMO3UIIUH JIP yTOTO YeTOBeKa.
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HNPEAMETHBIE PE3YJIbTATBI

[IpenmeTHbIE p €3ynbTaThl OCBOSHUS COIepKaHus yueOHOTo npeamMeTa « bruomorusny
Ha yriyO0JEeHHOM YpOBHE OPHEHTUPOBAHBI Ha oOecredeHne mp oPrmILHOrO 00ydIeHuS
oOyvarormxcs 6mooruu. OHM BKJIIOYAIOT: CICU(PUICCKUE I OMOJIOTHUU HAyUIHBIC
3HAHWUSI, YMEHHUA W  CIOCOOBI JIEUCTBMM TI0  OCBOCHHMIO, HWHTEPIpETAIN
U TIpeo0pa30BaHUIO 3HAHUM, BUABI IEATEIBHOCTH O TMOJYUEHHIO HOBBIX 3HAHUMN U UX
MPUMEHEHUIO B Pa3JIWYHBIX YUEOHBIX, & TAKKE€ B PCAJbHBIX KU3HEHHBIX CHUTYAIIHIX.
[IpenmeTHbIe pe3yJIbTaThI P €ACTABICHBI 11O T01aM U3yYCHHS.

[IpenmeTHbIe p e3ynbTaThl 0CBOCHUS yueOHOTO p emeTa «buonorus» B 10 kiiacce
JTOJIKHBI OTPaXKaTh:

cOpMUPOBAHHOCTH 3HAHUI O MECTE€ U POJIU OMOJIOTUU B CUCTEME €CTECTBEHHBIX
HayK, B ()OpMHPOBAHUU €CTECTBEHHO-HAYYHON KapTUHBI MUpPa, B NMO3HAHWU 3aKOHOB
OPUPOJBI U PELIEHUU MPOOJIEM palMOHATBHOIO MPUPOJIONOIB30BaHUS, O BKJIAZC
POCCUICKUX U 3apyOEKHBIX YUEHBIX B pa3BUTUE OUOIOTHH;

BJIAJICHUE  CHCTEMOM  OWOJOTMYECKMX  3HAHUM, KOTOpas  BKJIIOYACT:
OCHOBOTOJIAraronume OMOJIOTHUECKUE TEPMUHBI U TOHATUS ()KU3Hb, KJIETKA, OPaHu3M,
MeTab0JIM3M, TOMEOCTA3, CAMOP ETyJIALINS, CAMOBOCIIP OU3BE/IEHUE, HACIEICTBEHHOCTD,
U3MEHUHMBOCTb, POCT U pa3BUTHUE), OHosoruyeckue teopuu (knerouHas teopus T.
[lIBanna, M. Illneiinena, P. BupxoBa, XxpOMOCOMHas TE€OpUsl HACIEACTBEHHOCTH T.
Moprana), yueans (H.M. BaBmwioBa — 0 1ieHTpax MHOTOOOpasusi U TP OMCX OXK/ICHUS
KyJbTYPHBIX pacTE€HUil), 3aKOHbI (€QUHOOOpa3zusi MOTOMKOB IEPBOTO IMOKOJEHUS,
pacuielyieHusi, YUCTOThl TraMeT, He3aBUCUMOro HacienoBanus [.  Menpgens,
rOMOJIOTUYECKHUX PSJIOB B HAaclIeACTBEHHOW n3MeHunBocTr H.J. Bapuiosa), mp MHIMIIBI
(KOMILJIEMEHTAp HOCTH);

BJIAJICHNE OCHOBHBIMM METOJaMH HAy4yHOI'O TO3HAaHMsS, MCIOJIb3yEMbIMU
B OHOJIOTUYECKUX HCCICNOBAHUSAX JKUBBIX OOBEKTOB (OMHUCAHUE, W3MEpPEHHUE,
HaOJIFOIeHNE, DKCIIEP UMEHT);

YMEHHUE BBIJEIATh CYIIECTBEHHbIC MPU3HAKU: BUPYCOB, KIETOK IIPOKAPUOT U
DYKapUOT, OJHOKIETOUYHBIX 1 MHOTOKJIETOYHBIX OPTaHU3MOB, B TOM YHCIIE OaKTep Ui,
rpuboOB, pacTeHH, KUBOTHBIX M YEJIOBEKA, CTPOEHUS OPTaHOB M CHCTEM OPTAHOB
pacTeHUl, XUBOTHBIX, YEIOBEKA, MPOIECCOB KU3HEACATENILHOCTH, MPOTEKAIOIIUX B
OpTaHMU3Max PacTeHUM, )KUBOTHBIX M 4YeJIOBEKa, OMOJIOTUYECKUX IMPOIECCOB: 0OMEHa
BemecTB  (MeTabo0aM3M), TPEBpaIlCHUsS DSHEPTUH, OpOXKEHHUs, aBTOTPOGHOTO
U TerepoTpo(dHOro TUIOB MUTaHUA, (OTOCHHTE3a M XEMOCHHTE3a, MUTO3a, MEio3a,
raMeTroreHe3a, 5SMOpHOTreHe3a, IOCTAIMOPHOHAIBHOIO PAa3BUTHS, Pa3MHOXKCHUS,
WHAUBUIYAJbHOTO pPa3BUTUS OpraHu3Ma (OHTOTEHE3a), B3aUMOJICUCTBUS T'€HOB,
rerepo3uca, UCKyCCTBEHHOTO 0TOO0pa;

YMEHHUE YCTaHABIMBATh B3aMMOCBSI3M MEXIy OpPTraHOMAAMH KIETKH W HX
GYHKUMSAMH, CTPOEHUEM KIIETOK pa3HbIX TKaHEH U MX (YHKIUSMU, MEXKIY OpTraHamMu
Y CUCTEMaMH OPTaHOB Y PacCTeHUM, KUBOTHBIX U YEIOBEKa U X (YHKUUIMH, MEXIY
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CHCTEMaMH OPTAaHOB M WX (PYHKIMSIMH, MEXKIY dTamaMu OOMEHa BEIIECTB, dTaraMu
KJIETOYHOTO IMKJIA M JKU3HEHHBIX IIUKIOB OPTAaHM3MOB, dTamaMu 3MOpMOHATBHOTO
pa3BHUTHSI, TCHOTHIIOM U (DEHOTUTIOM, (PEHOTHUIIOM M (haKTOpaMU CpeIibl OOUTAHUS;

YMEHHUE BBISBISITH OTIMYMUTEIbHBIE MPU3HAKA JKUBBIX CHCTEM, B TOM YHCIE
pacTeHUM, KUBOTHBIX U YETOBEKA;

YMEHHE  HCIOJIb30BaTh COOTBETCTBYIOIIUE AapPTyMEHThI, OHMOJOTHUYECKYIO
TEPMUHOJIOTHIO U CHMBOJIUKY JUISI JOKa3aTeIbCTBA POJICTBA OPTaHU3MOB P a3HBIX
CHCTEMATHICCKUX TP yIIII;

yMEHHUE p elaTh OMOJIOTUYECKUE 3a/1a4H, BBISIBIISTh PUYUHHO-CIIEICTBEHHBIE CBS3U
MEXK]Ty UCCIIEyEeMBIMUA OMOJIOTUIECKIMH TP OLIECCAMH U SIBJICHUSMH, JIETIATh BBIBOJIBI
Y TIPOTHO3BI HA OCHOBAHWU TIOJYYEHHBIX PE3YJIbTaTOB;

YMEHHE BBITIOJTHATH JTa00paTOPHBIC U TP aKTHUECKUE PaOOTHI, COOTIOATH ITp aBIIIA
pu paboTe ¢ y4eOHBIM | JTA0OPaTOP HBIM 000D Y I0BAHUEM;

YMEHHE BBIJIBUTATH TUIIOTE3BI, IP OBEPATH UX IKCIEP IMEHTATLHBIMHE CP €JICTBAMHU,
dbopMyupys e UCCIENOBaHMS, AaHATU3UPOBATH MOJTYUECHHBIC PE3YJIbTAThl U JeNIaTh
BBIBO/IHI;

YMEHUE YyYacTBOBaTh B Yy4eOHO-HMCCIENOBATEIbCKOM pabore mo Ouonoruu,
9KOJIOTUU ¥ MEIUIIMHE, TIP OBOJIUMOI Ha 0a3€ IIKOJILHBIX HAYYHBIX 00IIECTB, U Ty OJIMYHO
P €AICTABIISITh TIOJYYCHHBIE PEe3yIbTaThl HA YUEHUUECKUX KOH(Ep CHIIUAX;

yMEHHE OIEHMBATh dTHUECKUE ACIIEKTHl COBPEMEHHBIX MCCIENOBaHUI B 00sacTi
Owonmoru ¥  MEAWIMHBI  (KJIOHHPOBAHHE, WCKYCCTBEHHOE  OIUIOJIOTBOPEHHE,
HAIIp aBJICHHOE M3MEHEHHE TeHOMA U CO3JaHue TP aHCTEHHBIX OPTaHU3MOB);

YMEHHUE OCYHIIECTBISATh OCO3HAHHBIM BBIOOp Oyaymied mpodeccuoHaIbHON
NESTETbHOCTH B 00JacTH OWOJIOTUHM, MEAWIIMHBI, OUOTEXHOJIOTWH, BETEpHUHAPUH,
CEIBCKOTO XO3SIIICTBA, MUIIEBON MPOMBIILICHHOCTH, YTIIYOJSITh MO3HABATEIbHbIN
MHTEpPEC, HAIMpAaBICHHBIM HA OCO3HAHHBIM BHIOOP COOTBETCTBYIOLIEH Mpodeccuu U
OpOJOJDKeHHE  OMOJIOTHYecKoro oOpa3oBaHMs B~ OpTaHM3AIMSIX  CPEIHEro
1p 0(heCCUOHATBHOTO U BBICIIETO 00pa30BaHuUs.

[IpenmeTHbIe p e3ynbTaThl 0CBOCHHUS yueOHOTO p eaMeTa «bruonorus» B 11 kiacce
JTOJIKHBI OTPaXKaTh:

cOp MHUPOBAHHOCTH 3HAHUI O MECTE€ U POJIU OMOJOTUU B CUCTEME €CTECTBEHHBIX
HayK, B (OPMHPOBAHUM COBPEMEHHOW €CTECTBEHHO-HAyYHON KapTUHBI MHpa,
B MMO3HAHUU 3aKOHOB MPUPOABLI U PEHICHUH 3KOJIOTUYECKUX MPOOIeM Yel0BeuecTna, a
TAaK)K€ B  PCEIIEHWM BOMPOCOB  PAIMOHAJIBLHOIO  MPUPOJAONOIb30BaHUS, U B
(GbopMHpPOBaHUU LIEHHOCTHOT'O OTHOIIEHUS K PUPOJE, OOIIECTBY, YETOBEKY, O BKIA/IE
POCCUICKUX U 3apyOEXKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OMOIOTHH;

yMEHUE BJAJeTh CHUCTEMOM OHMOJIOTMYECKMX 3HAHUM, KOTOpas BKIIOYAET
OTIp €I€JICHUS ¥ IOHUMAaHKE CYIITHOCTHA OCHOBOTIOJIaratoiinx OMOJIOrMueCKUX Tep MUHOB
U ToHATHH (BuA, 3KocucTema, Ouochepa), OMOTOrHYecKrue TEOpUr (PBOJIOIMOHHAS
teopus Y. JlapBuHa, cuaTeTHUEeCcKas Teopus sBostonun), yueHus (A.H. CesepiioBa —
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O MyTAX W HampaBieHusx 3Bosroimu, B.W. Bepuamckoro — o Oumocdepe), 3aKoHbI
(renernueckoro paBHoBecus J{. Xapauu B. Baiin6epra,3apoapmieBoro cxoacta K.M.
bapa), mpaBuna (Munumyma FO. JIuOuxa, 3KOJOTMYECKOW MUpaMHUABl SHEPTHH),
runore3sl (runoreza «mupa PHK» V. I'unbepTta);

yMEHHE BIIaJIeTh OCHOBHBIMU METOJJaMU HayYHOTO MO3HAHUS, UCIOJIB3YEeMbIMU B
OMOJIOTMUECKUX MCCIIEIOBAHUSX )KUBBIX 00BEKTOB U IKOCHUCTEM (OTIHCaHUE, U3MEP CHUE,
HAOJIOZICHNE, SKCIEPUMEHT), CII0COOAMHU BBISBICHUS U OIICHKH AHTP OMOTEHHBIX
U3MEHEHHIA B PP OJIC;

YMEHHE BBIJICISATh CYIECTBEHHBIC TP U3HAKHU: BUIOB, OMOTEOIIEHO30B, YKOCHCTEM U
ounocdep b1, CTAOMIU3UPYIOLIETO, IBHXKYIIETO U P a3pbIBAIOIIEI0 ECTECTBEHHOTO 0TOOpAa,
AJUTOTIATPUYECKOTO U CUMIIATP UMECKOTO BU000pa30BaHus, BIUSHUS JIBIDKYIIUX CHII
HBOJIIOIMM Ha TeHOGOHA TMOMYJISIIIUN, MPHUCHOCOOTIEHHOCTH OPTAaHU3MOB K Cpene
oOWTaHMs, YepenOBaHMs HATPaBJICHUN DBOJIIOIMHU, KPYTrOBOPOTa BEIIECTB M IMOTOKA
SHEPTHUH B IKOCUCTEMAX

YMEHHUE yCTaHABIMBATH B3aMMOCBS3H MEXKTY TP OIIECCAMHU SBOJTFOIIH, IBHKY MU
CHJIaMU aHTP OTIOT€HEe3a, KOMIIOHEHTAMHU Pa3IMIHBIX IKOCUCTEM U P UCTIOCOOTICHUSAMU K
HUM OpTaHHU3MOB;

YMEHHE BBISIBIISITH OTIIMUUTENbHBIC TP U3HAKH )KUBBIX CUCTEM, TP UCTIOCOOICHHOCTD
BUJIOB K cpejie oOuTaHusi, abMOTHYECKUX M OMOTUYECKUX KOMIIOHEHTOB JKOCHCTEM,
B3aMMOCBSI3€il OPraHM3MOB B COOOIIECTBAX, AHTPOTION€HHBIX U3MEHEHUH B 3KOCUCTEMAX
CBOEM MECTHOCTH,

YMEHUE  HUCIHOJIb30BaThb COOTBETCTBYIOIIME APTyMEHThI, OHOJOTHUYECKYIO
TEpMHUHOJIOTUIO M CHUMBOJIUKY ISl JIOKa3aTelIbCTBA POJICTBA OPTAaHU3MOB Pa3HbBIX
CHCTEeMAaTHYECKUX TPYMI, B3aUMOCBSI3U OPTAaHU3MOB U CpEIbl OOWTaHWS, CIUHCTBA
YEJIOBEUECKHUX pac, HEOOXOIMMOCTH COXPaHEHHUSI MHOTO00pa3usi BUI0B M SKOCUCTEM Kak
YCIIOBUS COCYIIIECTBOBAHUS MPUPOJIbI M UETTOBEUECTBA;

YMEHHUE p elraTh OMOJIOTUYECKUE 3a/1a9H, BBISBIISTh MPUYUHHO-CIIEICTBEHHBIE CBS3U
MEXKIY UCCIEAYyEMBIMU OMOJIOTHUECKUMHU TP OIIECCAaMU U SIBICHUSIMU, JI€7IaTh BBIBOJIBI
Y TIPOTHO3BI HA OCHOBAHUU TOJYYEHHBIX PEe3YyJIbTaTOB;

yMEHHE BBITIOJIHATD JIAOOPATOPHBIE U TP AKTUYECKHE pabOThI, COOTI0IATH P aBUJIa
npu paboTe ¢ yueOHBIM U JIabopaTopHBIM 000p yA0BAHUEM;

YMEHHE BBIJIBUTATH TUIIOTE3BI, P OBEPATH UX IKCIEP IMEHTATBLHBIMHE CP €ICTBAMHU,
bopMyIUpys LIETb UCCIIEIOBAHUS, AaHATU3UPOBATH MOJyUYEHHbIEC PE3YJIbTAThI U JI€NaTh
BBIBO/IHI;

YMEHUE YyYacTBOBaTh B Yy4eOHO-MCCIENOBATEIbCKOM pabore mo Ouonoruu,
AKOJIOTUU U METULIUHE, TTP OBOAUMOM Ha 0a3€ MKOJIbHBIX HAYYHBIX OOIIIECTB, U Iy OJIMIHO
P €AICTABIISITh TIOJYYSHHBIE PEe3yIbTAaThl HA YUEHUUECKUX KOH(Ep CHIIUAX;

yMEHHE OIICHWBATh THIIOTE3bl U TEOPUU O IPOMCXOXKICHUU >KU3HH, UYETOBEKa
U YEIOBEUYECKHX pac, O MPUYUHAX, MOCIEACTBUSAX M CHOCO0ax IMpenoTBpaLICHUs
r100abHBIX U3MEHEHUH B Onocdepe;
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YMEHHE OCYIIECTBISITh OCO3HAHHBIM BBIOOp Oyaymiel mpodeccuoHaIbHON
JESTETLHOCTH B 00JIaCTH OWOJIOTHH, DKOJIOTHH, IIPHP OJOMOIB30BaAHMS, MEIUIHEI,
OMOTEXHOJOTUH, TICUXOJIOTHH, BETEPUHAPHUM, CEIHCKOTO XO3SHCTBA, THIIEBOU
NP OMBIIIICHHOCTH,  yTIyOJsATh TIO3HABATENBHBIM HMHTEpEC, HAINPABIICHHBIA Ha
OCO3HAHHBIN BEIOOP COOTBETCTBYIOIIECH MPOGECCHU U TP OJ0JDKCHUE OMOTIOTHYECKOTO
00pa30BaHMs B Op TaHU3AIUSAX CP €THET0 P 0PeCCHOHAIBLHOT0 U BBICIIIETO 00P a30BaHMS.
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TEMATHUYECKOE INTAHUPOBAHUE

OenepanpHas padouas nporpamma | buonmorus. 10—11 kmaccer (yrinyOneHHBIH ypPOBEHD)

10 KJIACC
No Haumenosanme tem | KommgectBo OCHOBHEIE BUIBI A€ITEILHOCTH
[IporpaMmmHoO€ conep xaHue
n/n | yueOHOro mpenmMera 4acoB oOyuarommxcs
1 | Tema «buoJiorus KaKk HayKa»
1.1 | buosorus xax 1 CoBpeMeHHas OUonIoTHs — PackpriBaTh conepkaHre TEp MUHOB

KOMIUJICKCHAsI HayKa
M KaK 4JacThb

COBP EMEHHOTO
oO1recTBa

KoMIUIeKcHast Hayka. KpaTtkas uctopus
pa3BuTHs OHoJioruu. buosoruueckue
HAaYKHU U U3y4aeMble UMU TP OOJIEMBI.
dyHIaMEeHTaIbHbIC, TP UKIAIHbIC

Y TIOUCKOBBIC HAYYHBIE UCCIIET0BAHUS
B OMOJIOTHH.

3HaueHue OMOJI0THH B (POP MUP OBAHUU
COBPEMEHHOM €CTECTBEHHO-HAYYHOU
kapTuHbI Mupa. [Ipodeccun,
CBsI3aHHbIE ¢ OHoIOTHEN. 3HAUCHUE
OMOJIOTHUHN B TP AKTUIECKOM
JEATEIbHOCTH YEIOBEKa: MEIUIMHE,
CEJILCKOM XO03SIMCTBE,

[P OMBIIIIEHHOCTH, OXPaHe TP Up OJIbI.
JdemMoHCcTpa UK

Ilopmpemwi: Apuctorens, Teodpacr,
K. JIunnuen, XK.b. Jlamapk, Y. lapBuH,
VY. TI'apseu, I'. Menpaens,

B.U. Bepnanckuu, 1.11. [1aBnos,

Y TIOHATHUI: HAYYHOE MUP OBO33p EHUE,
Hay4yHasi KapTUHA MUPa, HAyYHBIN
METO/I, TUIIOTE3a, TEOP Usl, METOIbI
UCCIIEJOBAaHMS.

XapaxTepu30BaTh OMOJIOTHIO KaK
KOMILJIEKCHYO0 HayKy, €€ MECTO U POJIb
Cpeau IpyTHUX €CTECTBEHHBIX HAYK.
OueHrBaTh BKJIaJ] OT€YECTBEHHBIX
y4EHBIX B Pa3BUTUE OMOJIOTHH.
OrneHNBATH P OJIb OMOJTOTHYECKUX
OTKPBITUW U UCCIEAOBAHUN B Pa3BUTUHU
HAYKH U MPAKTUYECKOU JeATeIbHOCTU
JTIOJIEN.

[Tepeuncnsate p opeccuu, CBI3aHHBIC

C COBpE€MEHHOW OMOJIOTHEH.
[IpuBOAUTH P UMEP bI TP AKTUYECKOTO
UCTOJIb30BaHUs JOCTIKEHUIN OMOTOTHH
B MEUIIMHE, CETbCKOM XO035CTBE,

TP OMBIIJIEHHOCTH U OXP aHE MP UP OJ1bI
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.. MeunukoB, H.. BaBuios,
H.B. Tumodees-PecoBckuit,

. Yorcon, ®. Kpuxk, /[.K. benses.
Tabauywvt u cxemvt: «CBSI3b OUOJIOTHH
C ApyTruMHU HayKamMm», «Crucrema
OMOJTOTUYECKUX HAYK»

HToro yacos 1o teme

1

2

Tema «7KuBble cHCTEeMbI M UX U3y4YEHHE»

2.1

JKuBbie cucteMbl 1 UX
CBOMWCTBA

1

JKuBbIe cuCTEMBI KaK TP EAMET
n3ydeHust ouosioruu. CBOMCTBA JKUBBIX
CHUCTEM: €IMHCTBO XUMHUUYECKOTO
COCTaBa, IMCKP ETHOCTh U LIETTOCTHOCTb,
CJIIOKHOCTb U YIIOP AI0YEHHOCTh
CTPYKTYPBbl, OTKP BITOCTb,
caMOOpTaHHU3A1KA,

CaMOBOCIP OU3BEICHHUE,
pa3IpaXKuMoCThb, U3MEHUYUBOCTb,

POCT U pa3BUTHE.

JdemMoHcTpanuu

Tabauywst u cxemovl: « OCHOBHBIC

[P U3HAKHU KU3HW», «bnonornueckue
cructeMbl», « CBOMCTBA JKUBOM

MaTep U

PackpsiBaTh copepxkanue

TEPMHUHOB U MOHSATHI: )KUBAS

CUCTEMA, DJIEMEHT, MOJICUCTEMA,
CTPYKTYypa; OTKP BITOCTb, BBICOKAS

YIOP SIA0YEHHOCTb, YIIPABIISIEMOCTD,
UEepapXUYHOCTbD.

XapaxkTepu3oBaTh CTPYKTYPY

Y CBOMCTBA KUBBIX CUCTEM, OTIIUYHS
XMMHUYECKOTO COCTaBa 0ObEKTOB )KUBOU
Y HEeKUBOU TP UPOIbI, OOIIUI TP UHITUI
KJIETOYHOW OpTaHU3alHUH )KUBBIX
CUCTEM.

CpaBHHBaTh OOMEHHBIE ITPOLIECCHI

B HEXKMBOW U KUBOU NP UPOJE;
PAaCKpBIBATh CMBICIT P €aAKIINI
MeTaboau3Mma.

OOBACHATHP MEXaHU3MBI CAMOP ETYJISIUY]
YKHABBIX CUCTEM Pa3JIUIHOTO
MEPapXUUECKOTO YPOBHS; pACKP bIBATh
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CYTb P UHLIMIIOB MOJ0KUTEIbHON U
OTpHULATEIBHON 00paTHOM CBA3M.
AHanu3upoBaTh CBOMCTBA
CaMOBOCIIP OM3BEJEHHS, pOCTa

Y pa3BUTHUS OPTAHU3MOB

2.2

YpoBHeBas
OpraHu3aIus )KUBbIX

CHUCTCM

YpOBHM OpTraHu3aIM )KUBbIX CUCTEM:
MOJIEKY ISP HbIU, KJIIETOUYHBIN,
TKAHEBbIM, OP TAHU3MEHHBIN,
MOMYJISSLIMOHHO -BUI0BOM,
HKOCUCTEMHBIH (OMOTEOIIEHO THIECKHIIA),
ouocdepnsiil. [Iporeccsl,

[P OUCXOJISIIIHAE B KUBBIX CUCTEMAX.
OCHOBHBIE TP M3HAKU )KUBOTO. JKI3HB
Kak (hopMa CyIecCTBOBaHHS MaTEPUML.
Haykwu, nzyuaroniye >kMBbl€ CHCTEMBI
Ha Pa3HbIX YPOBHAX OPTaHU3ALMN.
N3y4denue xuBbIX cucteM. MeToasl
oumosiornueckoi Hayku. HaGmronenue,
M3MEpP EHUE, IKCIIEP UMEHT,
cHUCTeMaTHU3allMs, METaaHAIU3.
[ToHsiTHE O 3aBUCUMOM ¥ HE3ABUCUMOU
nep eMeHHou. [1nanup oBanue
skcnepuMenTa. [locranoBka

u npoBepka runote3. Hymesas
rurnote3a. [loHsTre BEIOOPKHU U ee
JTOCTOBEPHOCTh. Pazopoc

B OMoJIoTMYecKuX JaHHbIX. OleHKa

PackpsiBath conepxkaHue Tep MUHOB

Y TIOHATHUI: OOMEH BEIIECTB

Y TP €Bp AILIEHUE DHEPTHH,

CaMOBOCIP OU3BENICHHUE,
caMOperyJIsilus, pa3BUTHE, )KU3Hb,
Hay4HbII (aKT, HAYYHbIH METO/I,

np o0aema, TUIoTe3a, TEOPUs, IPABUIIO,
3aKOH.

[lepeduncnsaTe NpU3HAKU KUBOTO.
XapaxkTepu30BaTh OCHOBHBIE YP OBHU
OpTaHMU3alMH )KUBBIX CUCTEM M METO b
OMOJIOTHYECKUX HCCIIeTOBAHUN.
OnuckIBaTh 0COOCHHOCTH, Xap aKTEeP HbIE
JU1s1 KaX10TO YPOBHS OpTaHU3aluu
KHUBOTO.

Ha3zpiBaTh HayKu, U3y4daroline KuBbie
CUCTEMbI Ha Pa3HBIX yPOBHIX
OpraHu3aluu.

CpaBHHMBATh MEXTY COOOM KUBBIE
CUCTEMBbI Pa3HBIX YPOBHEWU OpraHu3aliuu
Y TIP OUCXOASIIIUE B HUX TP OLIECCHI.
[Toka3bIBaTh pOJb TUIIOTE3 U TEOP UM
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JOCTOBEP HOCTH MOJyYEHHBIX B ()Op MHp OBaHHH €CTECTBEHHO-HAYUYHOU
pe3yabTatoB. [IpuuuHbI UCKaKEHUS Kap TUHBI MHpa

pe3yabTaToB 3Kcnep uMeHTa. [lonsitue
CTaTUCTUYECKOTO TECTA.
JeMoHCcTpauMu

Tabauywvl u cxemwvl: «YpOBHH
OpTraHMU3aLMU KUBOU TP UP O b1,
«CTtpoeHue )KUBOTHOU KIIETK,
«Txanu KUBOTHBIX», « CUCTEMBI
OpTaHOB YEIOBEUECKOTO OpTaHU3May,
«buoreonenos», «buochepar,
«MeTto1bl U3y4EHHUS )KUBOU TP UP OJBD».
OO6opynoBanme: 1abopaTopHOE
o0opynoBaHUe 1S TP OBEACHHUS
HaOJIFOIeHUH, U3MEp CHUM,

AKCIEP UMEHTOB.

IIpakTnueckasi padora
«Hcnosnbp30BaHNE pa3IUYHbIX METOJ0B
IIPY U3YyYEHUU JKUBBIX CUCTEM).

Htoro yacos 1o teme 2
3 | Tema «buoJIOrUs KIETKH»

3.1 | Ucropus OTKpbITUs 1 Knerka — crpykrypHo- PackpriBate conepkaHue Tep MUHOB
Y U3YUYEHUS KIETKU. (yHKIMOHATIbHAS €IMHULIA KUBOTO. Y TIOHATHI: KJI€TKa, OpraHesJIbl,
Knerounas reopus Hcropus OTKPBITHS KIIETKU. DYKapUOTBHI, [P OKAP UOTHI, BUP YCHI,

Pabotsi P. I'yka, A. JIleBenryka. UTOJIOTUs (KJIETOYHAsl OMONOTHS),
Knerounas teopus (T. I1IBanH, KJIETOYHAs TEOP Usl.

M. llnelinen, P. Bupxos). OcHoBHble | XapaKTepHU30BaThb OCHOBHBIE TAIIbI
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[IOJIOYKEHHS COBP EMEHHOM KIIETOYHOU
TEOP UH.

JdemoHcTpanuu

Ilopmpemui: P. I'yk, A. JIeBeHIyK,

T. IlIBanu, M. llnenaen, P. Bupxos,
K.M. bap.

O6opynoBaHme: CBETOBO MUKP OCKOIL;
MHUKp OTIp€NapaThl pacCTUTEIbHBIX,
KUBOTHBIX U OaKTEpMAJbHBIX KIETOK

pa3BUTHS LIUTOJIOTUU KaK HAYKU U €€
0(hopMJICHHE B KJIETOUYHYI0 OUOJIOTHIO.
[Toka3bIBaTh BKJIA/1 YUEHBIX-OUOJIOTOB
B U3YUYEHUE KIIETOUYHOTO CTPOCHUS
OPTaHU3MOB.

[lepeducnsaTe OCHOBHBIE MOJIOKEHUS
KJIETOYHOU TEOP UM, OOBSICHATH €€ POJIb
B (hOp MUPOBAHUH €CTECTBEHHO-HAY YHOM
Kap TUHBI MUpPa.

[IpuBOAUTH TOKA3aTENBCTBA P OJICTBA
OPraHU3MOB C UCIIOJb30BAHUEM
MIOJIOKEHUH KIIETOYHOU TEOP U

3.2

Metoabl
MOJIEKYJIIPHOM U
KJIETOYHOU OMOJI0run

Meroabl MOJIEKYJISIPHOM U KJIETOYHOU
OMOJIOTUU: MUKP OCKOIIHS,
xpomatorpadusi, d1eKTpopopes, METo ]
MEUYEHBIX aTOMOB, Tuddep eHIHaIbHOe
UeHTp u(pyrup OBaHUE,

KyJIbTUBUP OBAHUE KJIETOK.
JdemMoHcTpauMu

Tabauyer u cxemvi: «CBETOBOM

MUKP OCKOID, « DJIEKTP OHHBIN

MUKp OCKOI», «IcTopus pa3Butus
METOJI0B MUKP OCKOTIUY.
O6opynoBaHme: CBETOBOI MUK OCKOIL;
MUKp OTIp €11ap aThl P ACTUTEIIbHBIX,
’KUBOTHBIX U OaKTep MaJIbHbBIX

KIIETOK.

PackpbIBaTh cofiep xaHue TEp MUHOB
U TIOHATUN: MUKP OCKOITUP OBAHHUE,
NP UTOTOBJIEHHUE CPE30B,

nuddep eHIMaITbHOE OKp allIMBAHUE,
xpomatorpadus, ssekrpodopes,
METOJ] MEUYEHBIX aTOMOB,

HEeHTp uPyrup OBaHHUE, METO
KyJbTYPBI KIETOK U TKaHEH, METOT
pekomOunanTHbIX JTHK.
Xapakrepu30BaTh OCHOBHBIE METOIbI
U3Yy4YEeHHsI )KUBOU TIP UP OJIBI.
['oToBUTH BpEeMEHHBIE

MUKp OTIpenapaThbl, pacCMaTpuBaTh UX
B CBETOBOI MUKP OCKOII U JeNaTh
OTIMCaHUE.
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IIpakTuyeckas padbora
«3yuenune METO10B KJIIETOUHOM
ouosioruu (xpomarorpadusi,
anektpodopes, nuddepeHnuaiLHoe
nerrpudyruposanue, [11IP)»

OOBSACHATH U COONIOATH TP aBUiIa
TEXHUKU MUKP OCKOTIMP OBAHUS

HToro yacoB 1o teme

2

4

Tema «XuMuueckas 0

PraHm3anus KIC€TKN)

4.1

XMMHUYECKHM COCTaB
Kierku. Bojga u
MUHEP AJIbHBIE
BEII[ECTBA

2

XUMUYECKUH COCTAB KJIE€TKU. Makp o-,
MUK O- U YJABTP AMHUKP O3JIEMEHTBI.
Bopna v ee ponb Kak pacTBOp UTEIIA,
peareHTa, yyactue

B CTP YKTYP Up OBAHUU KIIETKH,
TEIUIOP eryaauu. MuHep anbHbIe
BEIIECTBA KIIETKH, UX OMOJIOTHYECKAs
posb. Ponp KaTHOHOB M AaHMOHOB

B KJIETKE.

JdemoHCcTpauMu

Juacpammor: «Pactipenenenue
XMMHMYECKUX 3JIEMEHTOB B HE)KUBOM
npupoue», «Pacrpenenenue
XMMHUYECKUX JIEMEHTOB B JKUBOU
IPUP OJEN.

Tabauywl u cxemol: «Ilepuonnueckas
Ta0IMIA XUMUYECKUX DJIEMEHTOBY,
«CTtp oeHne MOJIEKy bl BOABLY,
«Bemectsa B coctaBe OpTaHU3MOBY

PackpbiBath coqepxkaHue Tep MUHOB

Y TIOHSITHIL: JIEMEHTBI-OMOTEHBI,
JIUII0JIb, BOJIOPO/IHAS CBA3b,

rup 0opUIbHOCTD, TUAP 0POOHOCTH,
Typrop, MUHEpajbHbIC BEIIECTBA,
OydepHbie CUCTEMBI, aHUOHBI,
KaTHOHBI.

[lepeduncnsate 0cOOEHHOCTH
XUMHUYECKOTO COCTaBa KIIETKH.
Pa3nunuate Makpo-, MUKpO-

U YJIbTP aMUKPO3JIEMEHTBI, BXOJISILIHE

B COCTaB HUBOTO U UX POJIb

B OpTaHU3ME.

Xapakrepu3oBaTh CTP OEHUE U CBOMCTBA
BOJIbI; OOBSCHATH P UUMHBI €€ 0COOBIX
CBOMCTB U ()yHKIIUH B KJIETKE.
[Toka3bIBaTh pOJIb KATHOHOB U aHUOHOB
B 00€CIIeYEHUH TP OIIECCOB
KUZHEAEATEIBHOCTH (OCMOp eryJIsiius,
co37laHue MEMOp aHHOTO TIOTEHIIHAIA,
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peryisiius paboTel 0€KOB), paboThI
Oy(epHBIX cucTeM.

YcraHaBIMBaTH B3aUMOCBSI3b CTPOCHHS
U (QYHKIIMHA HEOPTAHUUECKUX BEIECTB
KJICTKH

4.2

Opranunyeckue
BEILIECTBA KIIETKU —
Oenku

OpraHuydeckue BelecTBa KIETKU.
buonornueckue noaumepbl. benku.
AMMHOKHCIIOTHBIN cOocTaB OENKOB.
CTpyKTypbl OE€TKOBON MOJIEKYJIBI.
IlepBuuHas crpykrypa Oenka,
NEenTHJIHAs CBA3b. BropuuHas,

Tp €TUYHAs1, YETBEP TUUHAS CTP YKTYPBbI.
Henatypanus. CBoiicTBa OEIKOB.
Knaccudukamnus 6e1koB.
buonoruueckue pyHKIN OENKOB.
IIpuomnwi.

JdemMoHcTpauuu

llopmpem: J1. IlonuHr.

Tabnuysr u cxemovr: «CTpoeHHe
MOJIEKYJIbI Oerkay, « CTpYKTyphbI
OCITKOBOM MOJIEKYJIBD».
Oo6opynoBanue: xuMuyecKasi Iocy1a
1 000pyJOBaHMUE.

JlabopaTopHas padoTa
«Ob6HapyxeHne 0eTKOB € TOMOIIBIO
KaueCTBEHHBIX P EaKINi»

PackpbIBaTh cojiep xaHue TEp MUHOB
Y TIOHATUN: MOHOMEP bl, TIOJIUMEP bl
Oenok (mp oTerH), NenTUI,
aAMUHOKHUCIIOTA, IENTUAHAS CBS3b,
HOJIMIIENTH/I, ACHATY P allHs,
peHaTypaius, ri1o0yaspHbIe

U puOp misip HblEe OETKU, TP UOHBI.
XapakrepuzoBaTh OCJIKHU,

UX CTP YKTYPHYIO Op TaHU3ALIUIO

U QyHKUMU (CTpYKTypHas,
JHEpTreTHYecKas, CUTHaJIbHas,
peryJsTopHasi, ABUraTeabHasl,
3alIuTHAs, (pep MEHTATUBHASA).
Ha3piBaTh XMMHUYECKHE OCHOBBI
dbopMup OBaHUS CTPYKTYP
OETKOBOW MOJIEKYJIBI.

[TpuBoAUTE p UMEP bI HUOP MIIISP HBIX,
TJ100YJISIPHBIX OEIKOB.

BrInoTHATh KaueCTBEHHBIE P CaKIHH
Ha 0OHapy»XeHHEe OEIKOB

B KJIETKE; OOBSICHATD MOJTy4CHHBIC
pe3yJIbTaTh
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4.3 | Oprannueckue YraneBoabsl. MoHOCaxapuzsl, PackpriBaTh conepxaHue Tep MUHOB
BELIECTBA KIETKHU — aucaxapuabl, OJIUrocaxapuasl v Y MIOHATUM: YTJIE€BOIbI, MOHOCAXaP UJIbI,
yTJIEBObI nosucaxapuibl. OOIIMHI IUIaH CTP O€HUS | [UcaxapUibl, OJIMrOcaxap uisl,

U GU3UKO-XMMHUUECKUE CBOMCTBA HOJINCAaXap Uibl, TIIF0K03a, prudo3a,
yriaeBoa0B. bronornueckne GpyHKIUU | 1€30KCUpH003a, JIAKT03a, MaIbT03a,
yTJIEBOJIOB. caxapo3a, KpaxMmall, [JIMKOIEH,
JdemMoHcTpauMu LIEJITF0II034.
Tabauywl u cxemor: «CtpoeHue KnaccuduiupoBaTth yriieBobl
MOJIEKYJ YTJIEBOJIOBY TI0 CTP OCHMIO U IIEP EUUCIATh UX
byHKITHH.
[IpuBOAUTH P UMEP BI pA3TUYHBIX
yIJIEBOAOB (MOHOCAXapHIOB,
Ucaxapuao0B, OJIUrocaxapHuios,
MOJIMCaxXapuJi0B)
4.4 | Opranuueckue JIurmapet. I'uppodmisHo-ruapodoOHble | PackpbeiBare coxepxanue Tep MUHOB

BCIICCTBA KIICTKU —
JIMITU A BI

cBoiictBa. Kiaccudukanus
aunuaoB. Tpurnuuep umsl,
(docdonunubl, BOCKU, CTEPOUIBI.
buonornueckue QpyHkumn
nunuaoB. OO1Ke cBOKCTBA
OMOIOTHYECKUX MeMOpaH —
TEKy4€eCTh, CIOCOOHOCTH

K CaMO3aMbIKaHHUIO,

MOJTYTIP OHUIIAEMOCTb.
JdemMoHCcTpauMu

Tabauywvl u cxemvr: «CTpoeHue
MOJIEKYJI JIUTIHIOBY

Y TTOHSTHIA: TUTIUIBI, TP UTTIULIEPUIBI,
dochoaunuabl, BOCKH, CTEP OUBI,
JUTOTP OTEUHBI, TIIUKOJIUITUIBI.
KnaccudunupoBaTh JTUMHIBI

IO CTP OCHUIO; Xap aKTep U30BATh X
byHKITIN
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4.5

Hyxneunnosslie
KUCIOThI. CTp OeHUE
u pynkuuu JJHK,
PHK, AT®

Hyxnennossie kucnotsl. JJHK u PHK.
CtpoeHue HyKJIEMHOBBIX KHUCIIOT.
Hyxneotuast. [Tpunnun
KoMIUIeMeHTap HOCTH. [ IpaBuiio
Yapradda. Crpykrypa [JHK — nBoiinas
cnvpalib. MecToHax0XAeHHUE U
ouosiornueckue ¢pynkuun JJHK. Bunbt
PHK. ®yukuuu PHK B kitetke.
Crpoenne mosnekynbl ATO.

Makp 0d9prudeckue CBsi3u B MOJIEKYJIE
AT®. buonoruueckue pynkunu ATO.
BoccraHOBIIEHHBIE IEP EHOCYMKH, UX
(GYHKIMH B KIICTKE.

JdemoHcTpanuu

llopmpemuwi: 1. Yorcon, @. Kpuk,

M. Vunkuuc, P. ®panknun, ®. Canrep )
C. Ilpy3unep.

Tabauywvl u cxemvl: «HyknenHoBbie
KUACIOTB», «CTpOEHUE MOJIEKYJIbI
ATOy.

Ob6opynoBaHme: XMMUYECKAS ITOCY 1A
1 000pya0BaHUE.

JlabopaTopHas padoTa
«HMccneqoBanue HYKIEMHOBBIX KHUCTIOT,
BBIJIEJIEHHBIX M3 KIIETOK Pa3JIMYHbIX
OPraHU3MOB»

PackpbiBaTh cosepxaHue TEp MUHOB

U TIOHATHI: J1€30KCUP NUOOHYKJIEMHOBAS
kucinoTa (JJHK), pubonykiennoBas
kucnota (PHK), nykineotun, Hykieo3us,
a30TUCTbIC OCHOBAHMUSI, aJICHUH, I'YaHUH,
LUTO3UH, TAMUH, ypalnl,
KOMIUIEMEHTap HbI€ OCHOBAHUS,
ageno3uHTtpudochat (ATD),

MaKp 03pTHUYECcKasi CBS3b,

CEKBEHHMp OBaHUE, TEHOMUKA,

TP aHCKPUNTOMUKA, TPOTEOMHUKA.
XapakTepu30BaTh, ONMKUCHIBATH

U CXEMaTUYECKU N300paKkaTh CTP OCHUE
nykneotuna JJHK u nBoiiHOM cniup anu
JAHK, cexBenupoBanue JIHK.
OmnuchIBaTh TP OTIECC P SIUTUKAITAN

JIHK B kJ1€TKE 1 Ha3bIBATh €r0
OMOIOTHYECKOE 3HAUCHHE.
Xapakrepuzosath pynkimu JJHK.
Paznuuars cTpykTYypy U QyHKIHH

PHK.

OnuckIBaTH P OLECC TP AHCKP UMM
CpaBHUBaTh HYKJIEMHOBBIE KUCIIOTHI
(IHK u PHK).

XapakTtepu3oBaTh 0COOCHHOCTH
ctpoenns U GpyHKuu ATO.
dopMyTUPOBATh U 0OBSICHATH TP UHITHIT
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KOMILJIEMEHTAP HOCTH U TP aBUJIO
Yapradda

4.6 | MeToIbI CTp yKTypHOM 1 CtpykrypHas 6MOI0THS: PackprpiBath coniepxaHne Tep MUHOB
ouosioruu OMOXUMUYECKHE U OMO(PU3NUECKUE U TIOHATHI: MOJEIUP OBAHUE,
HCCIIEIOBAHUA COCTaBa KOMITIbIOTEP HbIM JTU3aMH.
Y P OCTP AHCTBEHHOM CTP YKTYP bl [lepeducnsaTe nep CneKTUBHbIE
OMOMOJIEKY 1. HaIlp aBJICHHs HAY YHBIX UCCIIEIOBAHUM
B CTP YKTYyPHOM OMOJIOTHH, PACKPBIBATh
UX 3HAYEHHUE JJI1 MEAULUHBI U
CEJIbCKOT0 X0351CTBA
Htoro yacos 1o teme 10
S | Tema «CTpoeHue U PYHKIHMH KJICTKI)
5.1 | Turmesl KIIETOK. 1 THIBI KIIETOK: 3yKap HOTUYECKAs PackpbIBaTh coepkaHue TEp MUHOB

[TpoxapuoTnueckas
KJIETKa

U nnpokapuotrueckasi. CTpyKTypHO-
($yHKIMOHAIbHBIE 00pa30BaHUS
KJIETKU.

Crpoenue np 0Kap HOTUYECKOM KIIETKH.
Knerounas crenka Oakrepuii u apxeil.

OcoOeHHOCTH CTp OEHUs
rerepoTpodHO U aBTOTp 0(PHOI
TP OKap HOTUYECKUX KIIETOK. MecTo
U pOJIb IPOKAPHUOT B OMOLIEHO3AX.
JeMoHCcTpauMu

Tabauysr u cxemovr: «CTpoeHue
AYKap MOTHUECKOU KIIETKIY,
«CTtpoeHune np oKap MOTUIECKO N
KJIETKW

Y TTOHSTHIA: TP OKap MOTUYECKAS KIIETKA,
KJIETOYHAsl CTCHKA, Myp €HH,
(OTOCHHTETHYECKUE MEMOD aHbl,
dbnareaavH.

Xapakrepu3oBath GopMy

U pa3Mep bl Ip OKap HOTUIECKHUX KIICTOK;
(YHKIMHM FeHETHYECKOTO ammapara

P OKap MOT.

OnuckIBaTh MpOLECC
cropoo0pa3oBaHus, OTMEYATh €ro
3HAYCHHUE JIJISI BBDKUBAHUS OaKTep M
NpHU yXYIIICHUH YCIOBUH
CYILIECTBOBAHUS.

OnuchIBaTh Pa3MHOKECHHUE TP OKAP HOT.
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OreHUBaTh MECTO U POJIb TP OKAPHOT
B OHMOIIEeHO3aX

5.2

Ctpoenue

AyKap MOTUYECKOMN
KJICTKH.

[ToBep XHOCTHBIM
anmnapar KJIeTKU

Crpoenuie 1 QyHKIIMOHUP OBAHHE
3YKap HOTUYECKOU KIIETKHU.
[lna3zmatuueckass MemOpaHa
(mmazmanemma). CTpykTypa
M1a3MaTUYE€CKON MEMOpaHBI.
TpaHcnopT BeLIECTB 4epe3
1a3MaTUYECKY 10 MEMOpaHy:
naccuBHbIN (quddysus,
obsieruyenHas nuddysus),

AKTUBHBIN (TI€p BUYHBIN U BTOP UUHBIN
AKTUBHBIA TPAHCHOPT).

[Tonynp onuraeMoctTs MeMOp aHBI.
Pabora HaTpwmii-kanueBoro Hacoca.
DHIIOINUTO3: MUHOIUTO3, (aroIUTO3.
Ox3ouuro3. KilerouHas creHka.
Ctpykrypa U QyHKIUHU KIIETOYHON
CTEHKH paCTeHU, TpHOOB.
JeMoHCcTpauMu

Ta6nuiet u cxembl: «CTpoeHue
AYKap MOTUYECKOM KIIETKNY,
«CTtpoeHue )KUBOTHOU KIIETKI,
«CtpoeHne pacTUTENbHON KIIETKI.
O6GopynoBaHme: CBETOBOI MUK OCKOIL;
MUKp OTIp €[IapaThl paCTUTENIbHBIX,
KUBOTHBIX KJIETOK.

PackpsiBaTh cosiepkaHue TEpMUHOB

Y TIOHATHI: TU1a3MaTUYeCKasi MeMOp aHa
(ruazmalieMma), )KuJIKOCTHO-MO3anyHast
MOJENlb, MEMOpP aHHBIE OEIKU
(mepudepnyeckre, UHTErp aJIbHEIE),
rIMKoKanukce, 1uddysus, ocMoc,
AKTHBHBIN TP AHCIOPT, SHAOLNUTO3,
dbarouurTo3, NMMHOILKUTO3, FK30LIUTO3,
KJIETOYHAS CTEHKA, IJ1a3MOJECMBbI,
CUMILIACT.

Xapakrepu30BaTh 0COOEHHOCTH
CTpOEHUS U PYHKIIMU dyKap HOTUIECKO N
KJIETKU; TPAHCIIOPT BEILIECTB

yepe3 MmIa3MaTUIecKyo MeMOp any:
IIACCUBHBIM U AaKTUBHBIN TP AHCHOPT;
paboTy OenKOB-KaHAJIOB; padboTy

HATp UH-KAJIMEBOI'0 HACOCA; CTP YKTYPY

U QYHKIMU KIIETOYHON CTEHKU
pacreHuii ¥ TpuOOB
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IIpakTuyeckas padbora
«M3yueHne CBOMCTB KIETOYHON
MEMOp aHbD)

5.3

[Murommazma u ee
OpPTraHOU/IbI

[Murormasma. [luro3o0mab. [{uTockener.
JIB>xkeHre nuroriazMbl. OpraHoubl
kietkd. OqHOMEMOpaHHbBIC OPTaHOUIBI
KJIETKHU: SHJI0TUIa3MaTU4YECKasl CETh
(QIIC), anmapat ['oyibaKHU, TU30COMBI,
UX cTpoeHue u GyHKImu. B3aumMocBs3b
0JJHOMEMOPAHHBIX OPTaHOUIOB KJIETKH.
CtpoeHue rpanyJsIpHOTO P E€TUKYJIyMaA.
Cunre3 pactBopuMbIX 6enkoB. CuHTE3
KIIeTOUHBIX MeMOpaH. [ magkuii
(arpaHyJISIpHBIN) SHI0IIA3MATHYECKUIA
perukynym. CekperopHas QyHKITUS
armapara ['onsku. TpancopT
BEIECTB B KIJIETKE. Bakyoiun
PaCTUTENBHBIX KIETOK. KileTouHbIN
cok. Typrop.

[TonnyaBTOHOMHBIE OpTAHOU/IBI KIIETKU:
MHUTOXOHApP MU, Itactuabl. CTpoeHue
1 QYHKIIMM MUTOXOHIP U U TUTACTH/I.
[TepBUUHbBIEC, BTOP UUHBIE U CITOKHBIE
TIACTUABI POTOCHHTEIUP YIOIIUX
A3yKapuoT. XJIOPOIIACTHI,

X OMOITIACTHI, JICMKOIUIACTHI BBICIIAX
pacTeHui.

PackpbIBath cosieprkanue Tep MUHOB

U TIOHATHI: IUTOTIIIa3Ma, IUTO30J1b,
IIUTOCKEJIET, KOMIap TMEHTBHI,
OPTraHOU/IbI, SHJIOIUIA3MATUYECKAS CETh
(OIIC), anmapat ['oybaKK, TU30COMBI,
BaKyOJib, pOOCOMBI, AaBTOJIU3,
BE3UKYJISIPHBIM TP aHCHOPT,

1ep OKCUCOMBI, KJIETOYHBIN COK, TYpTOp,
MUTOXOH/JIP U, KPUCThI, TNIACTU/IBI,
XPOMOILIACTHI, JIEHKOIIACTHI,
XJIOPOIUIACThI, CTpOMA, TP aHBbI,
TUJIAKOU], JJaMellia.
XapaxkTepu30oBaTh IUTOIIA3MY

DYKAp MOTUYECKOM KIIETKU;
KJ1accu(UITUP OBaTh OPTAHOHIBI

B 3aBUCUMOCTH OT 0COOEHHOCTEHN NX
cTpoeHust (0JTHOMEMOp aHHBIE,
NByMEMOp aHHbIE, HEMEMOD aHHBIE);
OTMCHIBATh (DYHKIIUU KaKJIOTO
OpraHouja B KIETKE.

OOBACHATH COOBITHSA, CBSI3aHHBIE

C BHYTP UKJIETOYHBIM IHUILEBAP EHUEM,
€ro 3Ha4YeHUe ISl OpTraHu3Ma.
OTMeuaTh 3HAYEHUE LIUTOCKEIIETA;
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JeMoHCcTpauMu

llopmpemuwi: K. C. Mep exXKOBCKUH,
JI. Maprynuc.

Tabauywvl u cxemvr: «CTpoeHue
AYKap HOTUYECKOU KIIETKI,
«CTpoeHue )KUBOTHOU KIIETKWY,
«CTpoeHue pacTUTEIbHOM KIIETKWY,
«CTpOoeHrne MUTOXOHJIP UW».
O6opynoBaHme: CBETOBO MUKP OCKOTI;
MUKp OIp eNapaThl pacTUTEIbHBIX,
KUBOTHBIX KJIETOK.
IIpakTuyeckas padbora
«3yuenue qBUKEHUS
[IUTOTIA3MbI B PACTUTEIbHBIX
KJIETKAX.

JlabopaTopHas padoTa
«HccnmenoBanue mia3momnsa

Y JIETUIa3MOJIM3a B PACTUTENbHBIX
KJIETKaX»

XapaKTepHU30BaTh €ro 3JIEMEHThI

(MHKpP OTpYyOOUYKH, MUKD O(PUITAMEHTHI,
P OMEXKYTOUHBIE (PUIIAMEHTHI), UX POJIb
B )KM3HEACSATENbHOCTU KIIETOK U TKaHEH

5.4

HememOp anHbIie
OpPTaHOUIBI KIIETKH

HemeMOpaHHBIE OpTaHOUABI KIETKU
Ctpoenue 1 QyHKIIMU HEMEMOP aHHBIX
OpTaHOUJOB KJIETKH.

PubGocombl. MblIlieuHbIe KIETKH.
MuxkpoTtpy6ouku. Kinerounslii ientp.
CtpoeHue U JBUKEHUE KTy TUKOB

U pecHu4eK. Mukp oTpyOo0uKu
uuroriasmMsl. LleHTpuons.

PackpbIBaTh cofiep xaHue TEp MUHOB

U TIOHATUH: pubOCOMa, MOJIUCOMA,
MUKpPOTPYOOUKH, TyOYJIMH, KIETOUHBIN
HEeHTp (LIEHTp OocoMa), LIEHTP UOJIH,
neHTpocdepa, KryTHKH, PECHUIKH,
0a3aJIbHOE TEIBIIE.
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JeMoHCcTpauMu

Tabauywvl u cxemvr: «CTpoeHHUE
KMBOTHOU KJIIETKN», « CTp oceHUE
PACTUTEIIBHOU KIETKI

Xapakrepu3zoBaTh HEMEMOpPaHHbIE
OPTaHOUbI KIIETKH, UX CTPOCHUE

U (QyHKITUU

5.5 CTp OC€HUE U (byHKuHI/I ﬂﬂpo. O6oiouka AApa, XpoOMaTHH, PaCKp BIBaTh COJZICpIKaHUEC TCP MUHOB
aapa KapHoIuIa3Ma, IIPBIIIKHY, MX CTPOEHUE | U IOHSTUIA: SIAP O, si/IepHast 000JI04Ka,
u GyHKIMH. Saep Hblid OENKOBBIN sIZIEp HBIE TIOPbI, HyKJIEOIUIa3Ma
Mmarpukc. [IpocrpaHncTBeHHOE (kapuoIIa3zma), FTeHOM, Xp OMaTHH,
PAacIoJI0KEHNE XPOMOCOM DYyXpOMAaTHH, FE€TeP OXPOMATHH,
B UHTEP Ha3HOM siIpe€. SIP BILIKO, XP OMOCOMBI, IEHTP OMEpPa,
benku XxpoMaTruHa — rUCTOHBI. KMHETOXOP, KIIETOYHBIE BKJIIOUCHHUS.
Knerounsie BKIIroueHusI. Xapakrepu3oBaTh KIETOYHOE AP O KaK
JdemMoHCcTpaUU LIEHTP YIIpaBJICHUS
Tabauywvl u cxemwvl: «Snpo» KU3HENCATEIbHOCTBIO KIIETKH;
TEHETUYECKUH aIlapaT KIeTOK
9YKapHOT, CTPOCHUE U (PYHKIIUU
XPOMOCOM.
OnuceIBaTh CTPYKTYPHI SIAPA U UX
B3aMMOCBA3b C OpTaHOUIAMHU
LUTOILIA3MBbI
5.6 | CpaBHurenbHas CpaBHHUTENBHAS XapaKTEPUCTUKA Xapakrepu30BaTh TUIIBI KJIETOK
Xap akTepUCTHUKA KJIETOK 3yKap UOT (P ACTUTEIIBHOM, DYKapHOT: pACTUTEIbHAs, )KUBOTHAS,
KJIETOK 3yKap UOT KUBOTHOMU, TP UOHOM). rpuoOHas.

JdemMoHCcTpauMu

Tabauywvl u cxemor: «CTpoeHue
AYKap MOTHUECKOU KIIETKIY,
«CtpoeHue )KUBOTHOU KIIETKI,

CpaBHUBaTh MEX]1y COO0I CTp OEHUE
U JKU3HEJIEATENbHOCTh

YKap MOTUYECKUX KIIETOK U POJIb
MPOKapUOT B OMOIIEHO3aX
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«CTpoeHue pacTUTENbHON KIETKI.
OO0opynoBaHue: CBETOBOM MUKP OCKOIT;
MHUKp OTIp €NapaThl paCTUTEIIbHBIX,
YKUBOTHBIX KIIETOK.

JlaGopaTtopHasi padoTa

«M3y4denue cTp 0eHUs KIETOK
pPa3JIMYHBIX OPTaHU3MOBY

HToro yacos 1o teme

8

6

Tema «O0MeH BeliecTB M IPpeBpaLleHHE JHEPTUH B KJIETKE»

6.1

OOMeH BelIECTB —
MeTa0o0JIn3M

3

AccuMuisiuus U TUCCUMUIISILIAS —

JIBE€ CTOP OHBbI METa00JIN3MA.

Tunel oOMeHa BeliecTB: aBTOTP O(HBIHN
Y reTep oTpoHbIA. YuacTre KUcaopoa
B OOMEHHBIX MpOlIeccax.
DHepreTuiyeckoe 00ecreyeHue KIeTKH:
npeBpanieHue AT® B 0OMEHHBIX
npoueccax. Pep MEHTATUBHBIN
XapaxkTep peaKuui KJIETOYHOIO
Metabonuzma. DepMeHThI, UX

CTp OCHHUE, CBOMCTBA U MEXaHU3M
neiictBusi. Kodepmentsl. Otianuus
(dbepMEHTOB OT HEOP TAHUIECKHIX
KaTaJIn3aTopoB. benku-akTuBaTop bl

1 OCJIKU-UHTUOUTOP BI.

3aBUCUMOCTb CKOP OCTH

(bep MEHTATUBHBIX PEaAKIIMiA

OT pa3au4YHBIX (aKTOPOB.

PackpsIBath cojiep kaHue TEp MUHOB

U TIOHSATHI: OOMEH BEIIECTB
(MeTab0JIu3M), aCCUMIITSIIUS
(aHa®0IM3M), WM TIaCTHUYCCKUN
00MeEH, TUCCUMUIISIIUS (KaTaboJIU3M),
WJTH DHEPTETUIECKUI 0OMEH,

aBTOTP 0L, reTep OTp 0(bI, aHAIP OOBI,
a’p o051, PepMEHThI, AKTUBHBIN LIEHTP,
cybcTpaTHas CrierupuIHOCTb,
KO(epMEHThI, OEITKU-aKTUBATOP bl

U OENKU-UHTHOUTOP b

[Tepeducnsate 0COOEHHOCTH
TUTACTUYECKOTO M SHEPTETUYECKOTO
oOMeHa B KIJIETKE; yCTaHABIMBATh
B3aMMOCBSI3b MEXKY TUIACTHICCKIM

Y DHEPTETUYECKUM OOMEHOM.
PaznuuaTh THUIIBI OOMEHA BEIIECTB:
aBTOTP OHBIN U TeTep OTP O(HHBIA.
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JeMoHCcTpauMu

Tabauywl u cxemvl: «DOTOCUHTE3,
«DHEPTreTUYECKU OOMEHY,
«buocuntes 6enkay, «CTpoeHune
bepMeHTay, « XeMOCHHTE3Y.
O6GopynoBaHme: CBETOBO MUK OCKOIL;
000py0BaHME JJIs P UTOTOBJICHUS
MOCTOSIHHBIX U BP EMEHHBIX

MUKD OTIp €11ap aTOB.

JlaGopaTopHasi padora

«M3yueHne KaTaJIuTHYeCKOU
aKTUBHOCTHU (pepMEHTOB (Ha mpumepe
aMuJIa3bl WIK KaTajaas3bl)y.
JlaGopaTopHasi padoTta

«3yuenne hep MEHTAaTUBHOTO
pacIiiemieHus nep OKcruaa BOAopo1a

B PACTUTENbHBIX U KUBOTHBIX KIETKAX))

[Toka3bIBaTh poJIb KUCIOP 012

B OOMEHHBIX MpOlieccax.
CxemaTH4ecKu H300pakaTh CTP OCHUE
dbepmeHTa.

OTnuyath GepMeHThI

OT HEOPTAaHUYECKUX KAaTaJIN3aTOPOB

U OTIp €7ICNISITh UX POJb

B (YHKIIMOHUP OBAaHUH JKUBBIX CUCTEM, B
P OMBIIIIJIEHHOCTH, B METUIIHE,

B MIOBCEHEBHOM KU3HU YETOBEKA.
CTaBUTH SKCIIEP UIMEHT 1O BBISBIICHUIO
KaTaJIMTHYEeCKOW aKTHBHOCTHU

Nep OKCUa3bl, aMUIIA3bl, 00BICHATH
MIOJTY4YEHHBIE P e3yJIbTaThl

6.2

ABTOTp 0(HBII TUIT
oOMeHa BEIIECTB.
doTocunres

[Tep BUUHBII CHHTE3 OP TAHUYECKUX
BEIIECTB B KIIETKE.

DOTOCUHTES.

Pousps x510p omracTos B np ouecce
dotocunTe3a. CBeroBas

U TeMHOBas (a3bl.
[IpoyKTUBHOCTH (POTOCHHTE3A.
Brnusiaue pa3nuaHbix GakTopoB
Ha CKOpOCTh ()OTOCHHTE3A.

3HaueHue GOTOCHUHTE3A.

PackpsiBath coziepkaHue Tep MUHOB

U IOHATUH: HOTOCUHTE3, (Pa3bl
dboTocuHTE3a (CBETOBASI, TEMHOBA ),
dboTonuz, hochopunupoBaHue, UK
KansBuna, HAJI®+ (nep eHocuuk
BOJIOPO/JIA).

XapaxkTepu30BaTh IJIACTUUECKUI 0OMEH
KaK dTaIl 00Iero ooMeHa BEIIEeCTB;
coObITus PoTOCHHTE3A (P ECaKIIUU
CBETOBO U TeMHOBOH (ha3); poib
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JeMoHCcTpauMu

llopmpemuwi: J1. IIpuctin,

K. A. Tumups3es.

Tabauywvr u cxemvt: «POTOCUHTE3»

XJIOPOILIACTOB B IIP OLIECCEe
dboTOocuHTE3A.

BpIsBAATE Ip MUMHHO-CIIE€CTBEHHbBIE
CBSI3U MEXy MOTJIOUIEHUEM COJTHEUHOU
SHEPTHUU XJIOP O(PUIIIIOM U CUHTE30M
Mosekys1 ATO.

CpaBHMBATh UCXO/IHBIC BEILIECTBA,
KOHEUHbIE NP OAYKThI U YCIOBUS
IIPOTEKAHUs P €aKIUKA CBETOBOM

¥ TEMHOBOM (a3 (poToCcHHTE3A.
YcraHaBIMBaTh B3aUMOCBSI3b MEXIY
(OTOCHMHTE30M U JBIXaHUEM; CBETOBO
¥ TEMHOBOMU peakuusiMu (poTocuHTe3a.
OueHuBaTh 3HaUeHUE (POTOCUHTE3A
JUIS JKW3HU Ha 3eMiie

6.3

ABTOTp O(HBII THII
oOMeHa BEIIECTB.
XEMOCHHTE3

XEeMOCHHTES.

PazHooOpa3ue opraHuzMoB-
XE€MOCHUHTETHKOB:

HUTp uuimp yromue 6axkTep uu,
Kene300aKTepuu, cepoOaKkTepuu,
BOJOp OJHbIE OaKTep UU. 3HaUEHUE
XEMOCHHTE3A.

JdemoHcTpanuu

llopmpempui: C. H. Bunorpaackuid,
I'. A. 3aBap3uH.

Tabauywvl u cxemol: «DOTOCHHTE3Y,
«XEMOCUHTE3»

PackpbIBath cojiep KaHuE Tep MUHOB
Y TIOHSITUN: XEMOCHUHTE3.

OOBSACHUTH CYIIHOCTh XEMOCHHTE3A,
pacKpbIBaTh €ro 3HaueHue B Ouochepe.
[IpuBOIUTH TP UMEP BI
XEMOCHHTE3UP YIOIMX OaKTepui
(HuTp HuIMp yromue OGaxKTep Uy,
XKene300aKTepru, cep 00aKTepHH,
BOJIOPOJHBIC OaKTEpUH)

U Xap aKTep u30BaTh UX
KU3HECATCTLHOCTD.

CocraBnsTh ypaBHEHHS P €aKIUN
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JlaGopaTopHasi padorta
«CpaBHeHHUeE 1p o11eccoB POTOCUHTE3A
U XEMOCHHTE3a»

XEMOCHHTE3A.
CpaBHUBAaTh XEMOCHHTE3
¢ (OTOCUHTE30M

6.4

DHEPreTUYECKU
0OMeH —
JACCUMUIISATINS

AHaspoOHbIe OpraHu3Mbl. Byl
oposxenus. [Ip o1yKThl Op 0KEHUS U UX
HCIOJIb30BAHUE YETOBEKOM.

AHasp 00HBIE MUKP OOpTaHU3MBI KaK
00BEKTHl OMOTEXHOJOTHUHU U
BO30yauTenn OOJIE3HEH.

Asp0OHbIE OpTaHU3MBbI. DTallbl
AHEPTETUYECKOT0 0OMEHA.
[ToaroroButenbHbIN TaN. [ TUKOIN3 —
OECKHUCIOP OTHOE PacCIICIIEHNE
TJTFOKO3BI.

buonorudeckoe OKucieHue, uin
KJIIETOYHOE JbIXaHue. Pob
MMUTOXOHAP WU B P OIIECCAX
OMOTOTHIECKOTO OKHUCIICHUS.
[uknuueckue p eakuum.
OxwucnutenpHOE (hochopmInpoBaHHE.
[IpenmymiecTBa a3p0OHOTO My TH
oOMeHa BEIIECTB Mep e aHa3p OOHBIM.
Db hEeKTUBHOCTh PHEP TETUIECKOTO
oOMeHa.

JdemoHcTpanuu

Ilopmpempwi: B. A. DHrensrapar,

I1. MuTuen.

PackpbIBaTh cojiepkaHue TEp MUHOB
Y TIOHSTHIA: 3TAIbI SHEP TETUYECKOTO
oOMeHa — TTOATOTOBUTEIbHBIH,
OecKUCIOp OIHbIN (aHA3p OOHBIN),
KHCJIOP OIHBIN (a3p 0OHBIN ); TITUKOJIU3,
Op o’keHue, OMOJIOrMUECKOE OKUCITICHUE
(npixanue), nuki Kpeoca,
OKUCIUTENBbHOE (poCchHOPUINPOBAHYE,
P OTOHHBIN TPaUEHT, TP OTOHHAS
AT®-cunraza.

[lepeuncnsate 0COOCHHOCTH
HHEPTETUIECKOTO 0OMEHA B KIIETKE.
OnuceIBaTH 3TAIBI YPHEP TETUIECKOTO
oOmeHa (MOIrOTOBUTENbHBIM,
OCCKHUCIIOP OTHBIN, KUCIOP OTHBIH )

Y CpaBHUBATh X MEXIY COOOM.
XapaxkTepu3oBaTh peaKIUU IITUKOIN3a,
Op 0’KeHusl, KJIETOYHOTO JbIXaHHUS.
YcranaBnuBaTh B3aUMOCBSI3b MEKTY
TJTUKOJTU30M, KJI€TOUYHBIM JbIXaHUEM
U CUHTE30M MoJieky1 ATO.
CocTaBisiTh ypaBHEHHS OCHOBHBIX
3TANOB SHEPTETUYECKOr0 OOMEHa

B KJIIETKE.
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Tabauysl u cxemovl. « JHEP FETUYECKUM

oOMeHn».
JlaGopaTopHasi padorta
«CpaBHeHHe Mp 011ecCOB Op O3KEHUS U

AbIXaHUA»

PaccuuThiBaTh 2HEPTETUYECKYIO

3 (HEKTUBHOCTH TJIUKOJIN3A U
OMOJIOTUYECKOTO OKUCIICHUS.
Ha3zwiBaTh UCXO/THBIC BEIIECTBA,
KOHEUYHBIC NP OJTYKThI U yCIIOBUS
P OTEKAHUS P aKIMi SHEP T€TUYECKOTO
oOMeHa.

CpaBHUBaTh SHEPTETUYECKY IO

3 HEKTUBHOCTH OECKUCTIOP OJHOTO
Y KUCJIOP OJTHOTO ATATIOB KOHEUHbIE
MPOAYKTHI U YCIOBUS MP OTEKAHUS
P €aKIMii DHEP TETUYECKOTO 0OMEHa
DHEPTETUYECKOTO OOMEeHa

HToro yacos 1o teme

9

7

Tema «HacaencrsenHass HHGOpMaUMs M peau3alus ee B KIEeTKe»

7.1

P CaKIMU MaTp NIHOTO
CHHTC3a

2

Peakuyn maTpu4HOTO CHHTE3A.
[IpvHIHII KOMITTIEMEHTAp HOCTU

B pEAKUMUAX MATPUYHOTO CHUHTE3A.
Peanuzanuus HacnencTBeHHOM
uHpopmanuu. ['eHeTHYeCKuii Ko, ero
cBorcTBa. TpaHcKkpunuus —
matpuuHbii cuHTe3 PHK. [TpuHnune
TP AHCKP UITLMHU: KOMIUIEMEHTAp HOCTb,
AHTHUIIAP AJUIEIBHOCTb,

ACHUMMETP NYHOCTD.

JdemMoHcTpauMu

Ilopmpem: H. K. Konpnos.

PackpbiBath cosiepkaHue T€p MUHOB

Y IOHSTUM: I'eH, TEHETHYCCKHI KO/I,
KOJIOH (TPHUILUIET), CTOT-KOJIOHBI,
MaTpulla, MAaTPp UIHBINA CUHTES,
tpanckpunuusa, PHK-nonmumepasa,
IPOMOTOP, CIUTAUCUHT, UHTP OH, SK30H.
XapaxkTepu3oBaTh p €aKIUU MATP UIHOTO
CHHTE3a, CBOICTBA T€HETUYECKOTr0 KOJa.
OnuckIBaTh ATAIbl TP AHCKP UIIUN

U TP AHCHSLUN; YCTaHABINBATh
B3aMMOCBSA3b MATPUYHBIX P €aKIIUN

B KJIETKE; CXEMaTHUUYECKH U300p axaTh

61



OenepanpHas padouas nporpamma | buonmorus. 10—11 kmaccer (yrinyOneHHBIH ypPOBEHD)

Tabauywvl u cxemol: «brnocuaTes
Oenkay, «I 'eHeTHYeCKnI KOy

MAaTp UYHBIE PEAKIIMYU TPAHCKP UIIUN
Y TP aHCISILUU.

Pemats Onoaornueckue 3agadn

Ha OIIP €EIIEHUE MTOCIEI0BATENIBHOCTU
HykneotunoB JJHK u MPHK, npumensis
3HAHUSA O PEAKIUSAX MATP UUHOTO
CHHTE3a, TCHETUYECKOM KOJIE,

TP MHLINIIE KOMIUIEMEHTAP HOCTH

7.2 | Cunres Oenka TpaHcasAuMs U ee 3Tanel. Ydactue PackpriBare conepxaHue TEp MUHOB
tpa”cnopTHeIX PHK B Onocunrese Y IIOHSITUI: TP AHCIISILNSA, AHTUKOJIOH,
Oenka. YcioBus OnocuHTe3a Oenka. TPHK, amunoamun-tTPHK-cunTerasa
Koauposanue amuHokucnot. Ponb (komaza), monupudocoma (Imoanucoma).
pubocomM B OMOCHHTE3€ OenKa. XapaxkTepu3oBaTh CBOIMCTBA
JleMOHCTpanun TEHETUYECKOTO KOJ1a.
Tabauywsl u cxemol: «buocuntes OmnuceIBaTh 3Tanbl TP AHCISALNUN
oenkay, «I'eHeTHuecKkuil Ko1» U CXEMAaTHUYECKU U300 aKaTh
MaTp MYHbIE P CAKIIMH TP AHCIISLIUU.
Pemaths Ononoruyeckue 3agauu
Ha onpeneneHne anTuko10HoB TPHK,
NOCJIEI0BATENBHOCTH AMHUHOKHUCIIOT
B MOJIEKYJI€ O€Ka, TP UMEHSSI 3HAHUS
0 peaKkUUsAX MaTpUYHOTO CUHTE3A,
TeHETUYECKOM KOJIe, TP MHIIUIIE
KOMIUIEMEHTap HOCTH
7.3 | Mexanusmel Opranuzanys reHomMa y Ip OKapHuoT PackpriBaTh cofepKaHUe TEP MUHOB

IKCIIP €CCUU TCHOB

N OYKapHoT. Per YO aKTUBHOCTU

IeHOB Y poKapuoT. ['unoresa onepoHa

Y TIOHSTUN: OTIEPATOP, OIEP OH,
CTP YKTYpPHBIE T'€HBI, TP OMOTOP,
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(®. Kako0, XK. Mano).
Perynsiiiust 0OMEHHBIX MPOIIECCOB
B KieTke. KiietouHblii roMeocTas.
JdemMoHcTpauMu

Tabauywvl u cxemol: «buocuaTes
Oenkay, «['eHeTHUYeCKHil KO

perpeccop.

OnuceIBaTh CTPYKTYPY T€HOMA

NP OKapHOT; XapaKTepu30BaTh padboTy
UHAYIIMOETBHOTO U P ep eCCUOSTHLHOTO
OTIepOHa.

Beiienars cTpyKTypHYHO

U PETYyJISITOP HBIE YaCTH T'eHa DyKap UOT.
CpaBHHMBATH MPOIIECCHI IKCITP ECCUU
TCHOB y TIPOKAPHOT U DyKapUOT.

Xapakrepu30BaTh TUIIOTE3Y OIEp OHA

(®. Kako0, XK. Mano).
OnucpIBaTh MEXAHU3M MO KAHUS

KJICTOYHOI'O roMeocCra3a

7.4

OCHOBBI BUP YCOJIOTHM.
HNudopmanmonnas
ouoJsiorus

Bupycobl — HekieTouHbIe POP MBI )KU3HU
U obsinratHele napa3utsl. CTpoeHue
IIPOCTBIX U CI0KHBIX BUPYCOB,
pETpOBUPYCOB, OakTepO(daros.
BupycHsie 3a0051€BaHus YEIOBEKA,
XKUBOTHBIX, pacrennil. CIT1/I,
COVID-19, conanbHbIe

U MEJIUIIUHCKHE TP 00JIEMBI.
JdemoHcTpanuu

Ilopmpem: ]1. 1. IBaHOBCKHUH.
Tabauywvl u cxemol: «I'eHETHYECKUM
Ko1», «Bupyce», «baktepuodarmy.
IIpakTnueckasi padora

«Co31aHue MOIENTH BUPYCa»

PackpwiBath coeprkaHue Tep MUHOB

Y TIOHATUH: BUPYC, BUP UOH,
cepAUEeBUHA, KallCUl, 0OpaTHas

TP aHCKp UMLK, PETPOBUPYCHI,
OakTepuodar, BUpyc UMMYHOAePUIINTA
yenoseka (BY), npupoaHo-ouarossie
UHQEKIHH.

Xapakrepu30BaTh BUPYCHI,
perpoBHUpYyCH U 6akTepuodaru Kax
BHYTP MKJIETOYHBIX MAapa3UTOB
IpOKapHUOT U FyKapHOT.

W3naraTh runoTe3bl 3BOJIIOLUOHHOTO
P OMCXOXKICHHUSI BUPYCOB.

OnuceIBaTh MEXaHU3M B3aUMOICHCTBHS
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BUpPYCa U KJIETKH, NH()EKINOHHBIHI

BUP YCHBIN TP OLIECC.
XapaKkrepu3oBaTh MEXaHU3MBI

BEP TUKAJIbHOW U TOP U30HTAJIbHOU
nepeaayn BUPyCoOB; 3a00JIeBaHuUs
YKUBOTHBIX U PACTEHUH, BBI3bIBAEMbIEC
BHUpyCaMH.

Ha3biBaTh BUpyCHBIE 3200J1€BaHus,
BCTp €UAIOLIMECS Y YEIIOBEKA: TPUIIIL,
KJICLIEBOM 2HIIE(aTnT, renaTur,
COVID-19, CIIMA.

CoOnronaTh npaBuiia MOBEIECHUS

B OKD Y KArOLIEH P UPOJHOM Cp €1€, MEP
np 0(PUITAKTUKU PaCIP OCTP AaHEHUS
BUPYCHBIX 3200JIeBaHUM (B TOM YHUCIIE
BUY-undexrmm)

Htoro yacos 1o teme 9
8 Tema « 7 KU3HeHHBIH HUKJ KJIETKH»
8.1 | )KuzHeHHBIN UK 1 Knerounslil nuki, ero nep uoabl PackpriBate coniepxaHne Tep MUHOB
KJIETKH u perynsanus. arep ¢paza u MUTO3. Y TIOHSTHUI: KIETOYHBIN LUK,

OcoOeHHOCTH TP OLIECCOB, uHTep pasa.
Ip OTEKAIONINX B UHTEP (ha3e. [TepeuncnsaTe nep oAbl KUZHEHHOTO
[ToaroToBKa KJIETKHU K JI€JIECHUIO. LUKJIa KJIETKU U Xap aKTep U30BaTh
[Ip ecunTeTnuecKkui IIP OTEKAIOLIUE B HUX IIP OLIECCHI

(MOCTMHUTOTUY €CKHI ), CHHTETUY €CKHIA
Y MIOCTCUHTETUYECKUI
(Ip eMUTOTHYECKUI) TIEP NObI
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uHTEp (hasbl.

JdemoHCcTpauMu

Tabauywvl u cxemol: «JKN3HEHHBIN ITUKIT
KJIETKNY, « MHUTO3»

8.2

MaTpu4HbIN CUHTES
JTHK. Xpomocomsl

Matpuunsiii cunres JJHK —
perutukanus. [Ip uHIUIIbI p eTIMKauu
JIHK: komIiemeHTap HOCTS,
MOJIYKOHCEP BATUBHBIN CUHTES,
AHTUIIAP AJUIEIBHOCTh. MeXaHu3m
pemmukanuu JJHK. XpomMocomsr.
Ctpoenue xpomocoM. Tenomepbl

U TeoMepasza. Xp OMOCOMHBIN HA00P
KIJIETKU — Kap uoTUIl. [{urumonaHeii

Y TaIUIOUIHBIA HAOOPBI X OMOCOM.
I'omosornuneie Xxpomocomsl. [1onoBeIe
XPOMOCOMBI.

JdemMoHcTpauuu

Tabauyvl u cxemvl. « KN3HEHHBIN ITUKIT
KIeTk», « CTpOoeHue Xp OMOCOMY,
«Pemnmukanus JIHK.

O6opynoBanme: CBETOBO MUKP OCKOTI;
MUKp ofpenapatbl: «K MUTO3 B KJI€TKaxX
KOp €lIKa JTyKa.

JlabopaTopHas padoTa

«M3yueHne XpoOMOCOM Ha TOTOBBIX
MUKD OIIp enapaTax»

PackpriBath cosiepxaHue T€p MUHOB

U TIOHATUM: P eTUTUKAIUS
(penymiukanus), KOMIUIEMEHTap HOCTb,
aHTUTIAP AJIENIbHOCTD,
JAHK-nonumepasa, tenomepa,
peIUTUKaIMOHHAs BUJIKA, XpOMOCOMa,
XPOMOCOMHBIN Ha0Op, HYKJI€OCOMBI,
CECTPMHCKUE XPpOMAaTHIbI, IICHTpOMEpa,
KAp MOTHIL, TAIUIOUIHBIA U TUTUIOUTHBIN
Ha0Op XpPOMOCOM, TOMOJIOTUYHbIE
XPOMOCOMBI, MTOJIOBBIE XP OMOCOMBI.
XapaKTepu3oBaTh CTPOECHUE XPOMOCOM,
Kap HIOTUIIOB OPTAHU3MOB.

[lep educnsaTh Ip UHIUIIBI P SIUTUKAIIIN
JHK u naBath UM coaepkaTenbHyIO
Xap aKTep UCTUKY.

OnuchIBaTh MEXaHU3M PEIUTUKAIIUN
JIHK.

CxeMaTtnuecku n300paxaTh CTp OCHHE
MeTadazHOH XPOMOCOMBI.

Pa3znuuarb XpoMOCOMBI

Ha MUKpOTIp ernapaTax

1 MHUKp 0poTOTp apusix
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8.3 | JleneHue KIETKU — Jlenenue kinetku — muto3. Craauu PackpbiBaTh cosepxaHue TEp MUHOB
MHUTO3 MHTO3a U NP OUCXOJSIINE B HUX U MOHATUI: MUTO3, Ipodasa, meradasa,
npomeccel. Tursl Muto3a. Kaprokunes | aHadasa, Tenodasa, Kap MOKUHE3,
U nutokuHe3. buonorunyeckoe LIUTOKUHE3, BEP €TEHO JICJICHMS,
3HAYCHHUE MHUTO3a. MeTadasHas MmIacTuHKa, 00po3/1a
JdemoHcTpanuu JEeIICHUS.
Tabauyel u cxemvr: « KnzHeHHbIN UK | TTep e4ucasaTh MOCIEI0BATEIHHOCTD
KIeTkn», « CTpoeHue Xp OMOCOMY, CTaJ il MUTO3a M OTIMCHIBATH
«Pemukanus [IHK», «Murtos». [P OUCXOAAIIHUE HA HUX TP OLIECCHI.
O6opynoBaHme: cCBETOBOM MUK OCKOTI;| CpaBHUBATh 0COOEHHOCTH P OTEKAHUS
MUKpomnpenapatbl: « MUTO3 B KJIETKaX | MUTO3a B PACTUTEIbHBIX U )KUBOTHBIX
KOp €IIKa JTyKay. KJIETKaX.
JlaGopaTopHasi padoTta OOBACHATH OMOTOTUYECKUN CMBICIT
«Habnronenue MuTo3a B KIIeTKax MUTO3A.
KOHYMKA KOpeEIIKa JyKa (Ha roToBbIX | Pa3nuyath craiuu MUTO3a
MUKp OTIp €T1ap aTax )» Ha MUKp OTIp eraparax
1 MHUKp 0poTOTp apusix
8.4 | Perynsauus Perynsuus MUTOTHYECKOTO MUK PackppiBaTh comeprkaHue Tep MUHOB

KHN3HCHHOTO IINKJIa
KIJIICTOK

KieTku. [IporpammMupyemas KieToyHas
rubesp — amoITo3.

Knerounoe saap o, XpOMOCOMBI,
(GyHKIMOHATbHASI TEHOMUKA.
JdemMoHcTpanuu

Tabauywvl u cxemol: «JKN3HEHHBIN ITUKIT
KIeTK», « CTpOoeHue Xp OMOCOMY,
«Pemnukanus JIHK», «Mwuto3»

Y TIOHSITHI: aITOIITO3, MpoJudeparus,
nuddep eHLrp OBKa.
XapaxkTepu30BaTh pErysauto
MHUTOTHYECKOTO ITUKJIa KJICTKH.
OOBICHATH OMOJIOTHYECKUI CMBICIT
3a1p OrpaMMHUPOBAHHOM KJI€TOYHOU
rudenn — aroIrosa.

YcraHaBiIMBaTh B3aUMOCBSA3b MEKTY
TOMEOCTa30M KJIETOK U UX T'HOEIbI0

HToro yacoB 1o teme
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Tema «CTPOEHUE U ®YHKIUU OPI'AHU3MOB»

9.1

Opranusm Kak eIuHOe
eaoe

1

buonorudeckoe pazHoodbpasue
opranu3MoB. OJTHOKIETOYHBIE,
KOJIOHUAJIbHbIE, MHOT OKJIETOUHBIE
OpTaHU3MBI.

Oco0eHHOCTH CTp OCHUS

Y )KU3HEJEATEIbHOCTH O THOKIETOYHBIX
opranusmoB. bakrepun, apxeu,
OJIHOKJIETOYHBIE TPHUOHI,
OJHOKJIETOYHBIE BOJIOP OCIIH, JpYyTHE
np oTUCThl. KosroHMaIbHbIE OpPraHUu3MBl.
B3anmocBs3b yacTeit MHOTOKIIETOYHOTO
opranusMa. TKaHU, OpTaHbl U CUCTEMBI
opraHoB. OpraHu3M Kak €IMHOE 1IeI0€.
I'omeocras.

JdemMoHcTpauuu

Tabauywl u cxemol: « O THOKICTOUHBIC
BOJIOp OCHN», « MHOTOKJIETOUHbBIE
BOJOpOCINY, «bakrepumy,
«IIpocreiimmer», «Opransl HIBETKOBBIX
pacrennin», «CucTeMbl OpraHOB
MO3BOHOYHBIX KUBOTHBIX),

«BHyTp eHHee CTp 0OEHHE HACEKOMBIX).
Ob6opynoBanme: CBETOBOM

MUKD OCKOTI; MUKp OITp €fap aThl
OJHOKJIETOYHBIX OPTaHU3MOB; JKUBbBIE
AK3EMILISIP bl KOMHATHBIX PaCTEHUM;

PackpbiBath coaepxkaHue Tep MUHOB

Y TIOHSTHUI: OpTaHU3M, OpTaH,
OpPTraHEeIUIbl, CUCTEMA OPTaHOB, aIlapar,
(dyHKIIMOHANIbHAS CHCTEMa, TOMEOCTa3.
[IepeduncnsaTe CTpyKTypHO-
(yHKIMOHATbHBIE YaCTH
OJHOKJIETOYHBIX, KOJJIOHUAJIbHBIX,
MHOTOKJIETOYHBIX U MHOTOTKaHEBbIX
OpTaHU3MOB.

XapaxkTepu3oBaTh 0COOEHHOCTU
CTpOCHUS U )KU3HEIEATEIbHOCTH
OJHOKJIETOYHBIX OPTaHU3MOB,
KOJIOHUAJIBHBIX, MHOT OKJIETOYHBIX

Y MHOTOTKAaHEBbIX OpPTaHU3MOB.
CpaBHMBaATh MEXIY COOOM
OJHOKJIETOYHBIE, KOJIOHUAJIbHBIE,
MHOTOKJIETOYHBIE U MHOTOTKAHEBBIE
OpTraHU3MbI

67



OenepanpHas padouas nporpamma | buonmorus. 10—11 kmaccer (yrinyOneHHBIH ypPOBEHD)

repOapuu pacTeHU pa3HbIX
OTJIENIOB; BJIa)KHBIE Ip €T1ap aThl
AKUBOTHBIX

9.2 | TxaHu pacreHuii Txanu pacrernid. TUIbl pacTuTeNbHbIX | PacKpbIBaTh COJIEpIKAHUE TEPMUHOB
TKaHEH: 00pa3oBaTebHas, IOKPOBHAs, | W IOHATHI: TKaHb, SIIUAEP MUC, IIP 00Ka,
P OBOIsA111ast, OCHOBHAS, KOpKa, J1y0, IpeBecrHa, JIp EBECUHHbIE
MexaHndeckast. OcoOeCHHOCTH BOJIOKHA, JTyOsiHbIE BOJIOKHA, COCYIbI,
CTpoeHus, QYyHKIUI U PACIIONOXKEHUS | KAMEHUCTHIE KIIETKU.
TKaHEU B OpTaHax pacTCHUU. XapakTepu30oBaTh TUIbI PACTUTEIbHBIX
JdemMoHCcTpauMu TKaHel: oOpa3oBaTtenbHas, MOKpOBHaS,
Tabauywvl u cxemul. « TkaHU pacTeHUi»,| Ip OBOAALIAS, OCHOBHAS, MEXaHUYECKAS;
«OpraHbl UBETKOBBIX PacCTEHUN, e €YUCIISITH 0COOEHHOCTHU UX CTP OCHUS
«KopHeBble cucreMbl», « CTpoeHue U BBIMOJIHSIEMbIE (DY HKITUH
cre0s», « CTp OeHue JINCTOBOU
TUTACTUHKN .
ObopynoBaHme: )KHUBbIE FK3EMIUISP bl
KOMHATHBIX PAaCTEHUI; CBETOBOU
MUKP OCKOTI; MUKP OITp €T1ap aThl TKAHEM.
JlaGopaTopHasi padoTa
«M3yuyeHne TKaHen pacTEHUN»

9.3 | TxkaHM KUBOTHBIX TkaHM KUBOTHBIX U YETOBEKA. PackpsiBath coqepkaHue TEp MUHOB

U YeJ0BeKa THIIbI dKUBOTHBIX TKAHEH: Y TIOHATHMN: SIIUTEIINN, CEKpPET,

AIHTENHNANIbHAS, COSTUHUTENbHAS,
MbIIIeYHas1, HepBHasA. OcoOeHHOCTH
CTpOEHUS, PYHKIUN U P aCTIOJIOKEHHS
TKaHEel B OpraHax >KMBOTHBIX

Y 4eJI0OBEKa.

MBIIIEYHBIE BOJIOKHA, HEUP OH,
HEUp OTJINA.
XapakTepu30oBaTh TKAaHU )KMBOTHBIX

1 9CJIOBCKA. JIIMTCIMAIbHAA,
COCAUHUTCIIbHAA, MbILICUHAA, HCPp BHA;
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JeMoHCcTpauMu

Tabauywst u cxemol: « TkaHU
YKUBOTHBIX», « CKEJIET 4YeI0BEKay,
«IIumeBapurenpHas cucremay,
«KpoBeHnocHas cucremay,
«JIp1ixatenbHas cucrtemar», « HepBHas
cucremay, «Koxay, « MbleuHas
CHUCTEMA.

O0opynoBaHue: CBETOBO MUKP OCKOIL;
MHKD OTIp €11ap aThl TKAHEH.
JlaGopaTopHasi paGora

«M3ydeHune TkaHeN JKUBOTHBIX»

NEep CHUCIIATH 0COOEHHOCTH UX CTp OCHH:A
H BBIITOJTHACMBIC (1)YHK]_[I/II/I

9.4

Opransl Cucremsl
OpraHoB

Opransbl. BereratuBHbie

Y T€HEP ATUBHBIC OPTaHbI PACTCHUIA.
OpraHbl U CUCTEMBI OPTaHOB
KUBOTHBIX U yenoBeka. OyHkiuu
OpPTaHOB U CHUCTEM OPTAHOB.
JdemMoHcTpauuu

Tabauywvl u cxemvl: «OpraHsl
LIBETKOBBIX pacTteHui», « KopHeBbIe
cucrembl», « CTpoeHue crednsny,
«CTpoeHue TUCTOBOM IITACTUHKWY,
«CKeJIeT 4emoBeKa,
«IluieBapuTenbHasi CUCTEMaY,
«KpoBeHocHas cucrema,
«/lpIxaTenbpHass CUCTEMAY,
«BpraenurenbHas cucremay, « HepBHast

PackpsIBatTh cosiep )kaHue Tep MUHOB

U TIOHATUI: OpTaH, KOPEHb, MOOeT,
LIBETOK, IIJIOJI, CEMS, IIOJIOBKIC JKENE3hl,
MOJIOBBIE NP OTOKU, KOMYJISITUBHBIC
OpTraHbl, CHCTEMbI OPTaHOB.
XapaKTrepu3oBaTh BEreTaTUBHBIE

1 FeHepaTUBHBIC OPTaHbl paACTCHUH,
COMATUYECKHE U PEryJISITOP HbIE OPaHbl
YKUBOTHBIX; II€P CUUCIISITH 0COOEHHOCTH
UX CTPOCHUS M BBITIOTHSIEMBIE (DYHKIIHH.
VYcraHaBIIMBaTh B3aUMOCBSI3H MEXKTY
CTpOCHHUEM OpPTAaHOB M UX (DYHKITUSIMH.
Pa3nuuare BUIbI TKAHEW, OPTaHbI

Y CUCTEMbI OPTaHOB, B TOM YHUCJIE
YyeJoBeKa, Ha MUKp OIp erapaTax,
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cucreMay, « JHAOKP UHHASL CUCTEMAY.
O0opynoBaHme: )KUBbBIC SK3EMILISIP b
KOMHATHBIX PacTeHUM; repoapuun
pacTeHUil pa3HbIX OTIENOB; CKEIEThI
MO3BOHOYHBIX; KOJJIEKIUH
0€CI03BOHOYHBIX KUBOTHBIX ; BIa)KHbBIE
Mpenaparthbl KUBOTHBIX, CKEJIET
YeI0BeKa.

JlabopaTtopHasi padora «l3yuenue
OpPTaHOB IIBETKOBOT'O PaCTEHUS»

BJIQJKHBIX TIp eraparax, rep oapusix
¥ MUKp o(poTorpadusix, Tabimiax,
MOJEIISIX U MYJISIKAX

9.5

Onopartena
OpPTaHU3MOB

Onopa tena opranu3zmoB. Kapkac
pacrenuit. CkeneTsl O THOKJIETOYHBIX
Y MHOTOKJIETOYHBIX KUBOTHBIX.
Hapy>xHblil 1 BHyTp eHHUI CKEJIET.
CTpoeHuE U TUITBI COETUHEHUS KOCTEM.
JeMoHCcTpauMu

Tabauywr u cxemor: «CTpoeHUe
cre0s», «CTp OeHHe JINCTOBOU
IJIACTUHKWY, « CKEJIeT 4eI0BeKay.
Ob6opynoBaHme: CKEIEThI
NO03BOHOYHBIX; BJIAYKHBIE TP €T1ap aThl
JKUBOTHBIX; CKEJIET YEI0BEKa;
PaKOBHUHBI MOJIJTFOCKOB; KOJIJIEKLINN
HAaCEKOMBIX, UTJIOKOXKHUX

PackpsbiBath coaepxkaHue TEp MUHOB

Y TIOHSITHI: OMIOP HbIE CUCTEMBI,
000JI0YKHU KJIETKH, (pUOp MBI, KapKac,
HapY>KHbIN CKeNeT (XUTUHOBBIM
NOKPOB), TUJP OCTATUYECKUI CKEIIET,
BHYTpP €HHUH CKENET, KOCTU (AJIMHHBIE,
KOP OTKHE, MIIOCKHE), COETUHEHUS
KOCTEH, HEMOABMKHbIEC (IIIBbI),
MOJIYTIOIBUKHBIE, TTOABUKHBIE
(cycTaBbl), OTJENBI CKENeTa
NO3BOHOYHBIX KUBOTHBIX: U€pell,
0CEBOI1 ckeneT (I03BOHOYHUK, I'pyIHAs
KJIETKa, XOp/1a), osica KOHEYHOCTEMH,
CBOOOTHbIE KOHEUHOCTH.

OnuceIBaTh Hap yKHBIM 1 BHY TP EHHUM
CKEJIEThI JKUBOTHBIX, CTP OCHUE U TUIIbI
COCITMHEHUS KOCTEM.
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YcraHaBaMBaTh B3aUMOCBA3H MEXKIY
CTp O€HUEM OIIOPHBIX CUCTEM U UX
(GyHKUMSAMU B OpTaHU3ME.

CpaBHUBATh CTP OCHUE OTIOP HBIX CUCTEM
pacTeHUN U KUBOTHBIX

9.6

JIBroKEeHHE
OpTaHU3MOB

JIBrxeHue opranu3MoB. JBrxkeHue
OJTHOKJIETOYHBIX OPTaHU3MOB:
aMeO0UTHOE, KI'YTUKOBOE, PECHUYHOE.
JIBH>KeHHE MHOTOKJIETOYHBIX
paCTEeHHIL: TP ONU3MbI U HACTHH.
JIBM>KEHHE MHOTOKJICTOYHBIX
’)KMBOTHBIX U YeJIOBEKa: MbIIIICUHAs
cucrema. Pedexc. CkeneTHbIe MBIIIITBI
U UX pabora.

JdeMoHCcTpanMu

Tabauywl u cxemol: « O THOKICTOUHBIC
Bosiop ocimy, «IIpocreimmey,
«CTtpoeHue MbIIIIbD, « MbllIeyHast
CHUCTEMay

PackpbiBaTh cosepxaHue Tep MUHOB
Y MIOHSITUI: IBUKEHUE, IBUTATEIILHBIC
OpTaHesIbl, ABUKEHHUE TP OCTEHIINX
(amebouHOE, KI'YyTUKOBOE,
PECHUYHOE), TBUKEHUE P aCTECHUI
(TpONU3MBI, HACTUH), MBIIIICYHBIC
CUCTEMBI (COKpaTUTENIbHBIE
BOJIOKOHIIA, KOKHO-MYCKYJIbHBII
MEIIOK, CKEJIETHAsI MYCKYyJIaTypa),
CKeJIeTHas MbIIIa (MbIIIEYHOE
BOJIOKHO, MUO(UOP UJIJIa), BBICILINE
JIBUTATENIbHBIE LIEHTP bl, pa00Ta MBIIIII]
(IBUTaTENBHAS, COMATUYECKAS ),
MBIIIEYHOE YTOMIICHHE.
XapaKTepu30BaTh BUJIbI JIBUKECHUS
OJIHOKJIETOYHBIX U MHOTOKJIETOUHBIX
OpPTaHU3MOB.

OnuUChIBaTh CKEIETHBIEC MBIl U UX
pabory.

YcranaBiauBaTh B3aUMOCBSI3b
MEXKy CTP OEHHUEM OTMOP HBIX CHCTEM
U JIBOKEHUSIMU OPTaHU3MOB
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9.7 | Iluranue opraHu3MoB [Tutanne oprann3mos. [lornomnienue PackpbIBaTh coJiep:kaHrue TEp MUHOB
BOJIbI, YTJIEKUCIIOTO Ta3a Y MIOHSTHI: MUTAHUE, TUIEBAP EHUE,
Y MUHEP aJIbHBIX BEIIECTB PACTCHUSMH. | IIUIICBAP UTEIIbHBIC BAKY OJIU, KAIIICUHAS
[TuTaHue )KUBOTHBIX. MOJIOCTh, NMUIIIEBAp UTENIbHAS TPpyOKa,
BHyTpUIOJIIOCTHOE ¥ BHY TP UKJIETOYHOE | MUIIEBAP UTEIbHBIN TP AKT,
nuiieBap enye. Ilurtanue No3BOHOYHBIX | MUIIEBAP UTCIIBHBIC JKEIE3HI,
AKUBOTHBIX. OTHEINBI MUILEBAP UTEJbHBIE COKH.
MUILEBAP UTETIBHOTO TP AKTA. XapakTepu30oBaTh MMUTaAHUE )KUBOTHBIX;
[TumeBap uTenbHBIE KETE3bL. BHY TP UTIOJIOCTHOE U BHY TP UKJIETOYHOE
[IumeBapuTeNbHAsA CUCTEMA YEIIOBEKA. | MHUIICBAp CHUE.
JleMOHCTpanuH Paznuuats Ha u300pakeHusaX (cxemax,
Tabnuyvt u cxemol: Ta0aMUax, MyJIsKax) OTAEINb
«KumreunononocTHeIey, MUILEBAP UTETIBHOTO TpaKTa
«IInmeBapurenbHas cucteMay, «Cxemal u nuineBap UTEIbHYIO CHCTEMY
MIATAHUS P ACTCHUIN. YeJIOBEKA.
OﬁopyImBaHne: JKUBBIC SK3CMIIIAPbI YcranaBiauBaTh B3aUMOCBS3HU MEXKAY
KOMHATHBIX PACTEHUIl; 000PYIOBaHUE | CTpOEHHEM OPTAaHOB MHUIIEBAP CHUS
JJIs1 JEMOHCTP allX IIOYBEHHOTO
Y BO3JYIIHOI'O IUTAHUS P ACTEHUM,
pacueryieHus Kp axmalia i OeJIKoB
o1, ielicTBUEM (hep MEHTOB

9.8 | JlpixaHue opraHU3MOB Jpixanue opraHu3moB. JlpixaHue Packp bIBaTh coiepkaHre TEp MUHOB

pacreHuil. JIpIxaHne KUBOTHBIX.
Huddysus ra3oB uepe3 NOBEp XHOCTh
KieTku. KokHOe bIXaHue.
JlpIxaTenbHasi HOBep XHOCTh. XKabepHoe

H JIErO4YHOC AbIXAaHUC. I[I)IX&HI/IC

U TIOHATUH: AbIxaHue, 1uddysus,
KOKHOE JIBIXaHUE, OPTaHbl IbIXaHUS,
IBIXaTeTbHBIC IBUKEHUS, TbIXaTEIbHBIHI
LEHTP, JIETOYHbIE 00BEMBI, )KU3HEHHAS
€MKOCTb JIETKHX.
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MO3BOHOYHBIX KUBOTHBIX M YETIOBEKA.
DBOJTIOIMOHHOE yCIIOKHEHUE CTP OCHUS
JIETKUX TTO3BOHOYHBIX KUBOTHBIX.
JlpIxaTenbHasl CHCTEMa YeI0BeKa.
MexaHn3M BEHTHISIUY JIETKUAX Y TITHII
¥ MJIEKOTIMTatomux. Perynsmms
neixaHus. JlpixaTenbHbIe 00BEMBI.
JdeMoHCcTpauMu

Tabauywvl u cxemwvl: «JpixaTenbHas
cuCTEMa.

O6opynoBanue: 000Opya0BaHKE

JUISL IEMOHCTP allX OTIBITOB

10 M3MEP CHUIO KU3HEHHOU eMKOCTH
JIETKUX, MEXaHU3Ma JIbIXaTeNbHBIX
JIBYDKEHUU

XapaxkTepu30BaTh JbIXaHUE PACTCHUIA;
JbIXaHUE )KUBOTHBIX U YEJIOBEKA.
OnuceIBaTh 3BOJIIOIMOHHOE
YCIIO’KHEHHE CTP OE€HMSI JIETKUX
MO3BOHOYHBIX KUBOTHBIX.

PaznuuaTh Ha U300p axkeHUAX (CxeMax,
Ta0aMUAX, MyJISKaX) JbIXaTeIbHY O
CHCTEMY Y€JIOBEKa.

OnuceIBaTh MEXaHU3M BEHTWISILIUU
JIETKUX Y NTHIl U MIIEKOTIUTAIOIIHNX.
YcraHaBIUBaTh B3aUMOCBSA3U MEXY
CTpOEHUEM OpPTAHOB JbIXaHUS U UX
GYHKIUSIMU B OpTaHU3ME

9.9

TpaHcnopT BeecTs
Yy OpTaHU3MOB

TpaHCHOpT BEMIECTB Y OPTAHU3MOB.
TpaHCIIOp THBIE CUCTEMBI P ACTCHUM.
TpaHCHOPT BEIIECTB Y KUBOTHBIX.
KpoBeHocHas cucrema u ee OpTaHbl.
KpoBeHocHas cucreMa mo3BOHOYHBIX
KUBOTHBIX U yenoBeka. Cepalle,

Kp OBEHOCHBIE COCY/Ibl U KPOBb.
Kpyru xpoBooOpaieHus.
DBOJIIOLMOHHBIE YCI0KHEHUS

CTp OCHUS KP OBEHOCHOW CUCTEMBI
MMO3BOHOYHBIX KUBOTHBIX.

PabGoTa cepana u ee perynsmmusi.

PackppiBaTh conepikaHue Tep MUHOB
Y TIOHATHN: TPAHCIIOPT BELIECTB,
TPaHCIOPT y paCTCHHM, KpOBEHOCHAS
CHCTEMa JKUBOTHBIX, KPOBb, TUIa3Ma,
(dbop MEHHBIE 2JTEMEHTHI,
KpOBOOOpaIieHue, Kpyru

Kp OBOOOpAIEHHUS, Cep ACUHBIN ITUKIT,
auMdooOp amenue, tumda,
auM$paTAIECKAE COCY I,
TuM(paTUIECKUE Y3JIbI, BHY TP CHHSS
cpena opraHu3Ma.
XapaxkTepu3oBaTh TPAHCIOPT BEUIECTB
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JeMoHCcTpauMu

Tabauywvl u cxemwvl: «OpraHsl
LIBETKOBBIX pacTeHui», « KopHeBbIe
cucremMbl», « CTpoeHue crednsy,
«CTtpoeHue IMCTOBOM MIACTUHKI,
«KpoBeHnocHas cucremar,
«KpoOBEHOCHBIE CUCTEMBI ITO3BOHOYHBIX
YKUBOTHBIX )

y pacTeHuii u 6eCri03BOHOUHbBIX
KUBOTHBIX.

OnuceIBaTh KPpOBEHOCHYIO CUCTEMY
KUBOTHBIX U YEITOBEKA.

Paznuuath Ha U300p aXkeHUAX (CXeMax,
TaOJIUIAX, MYJIsKaX ) KPOBEHOCHYIO

U TUM(ATUYECKYIO CUCTEMY YEJIOBEKA.
YcranaBnuBaTh B3aUMOCBSI3U

MEXy CTpOEHHUEM OPTaHOB
KpoBoOOparieHus u ux QyHKIUSIMU

B OPTaHU3ME

9.10

Briaenenue
y OpTaHU3MOB

Brinenenue y opranuzmoB. Beinenenue
y pacreHuil. Bolenenne y )KUBOTHBIX.
CokpaturenbHble BaKyoJn. OpraHbl
BbiAeNeHnus. OunbTpanus, cekpenus u
oOpaTHOE BCachIBaHHE KaK MEXaHU3MbI
paboTbl opraHoB BbiAeneHus. CBs3b
MOJIOCTH TeJIa ¢ KPOBEHOCHOM

Y BBIJICIIUTEIbHON CUCTEMAMMU.
Brienenue y mo3BOHOYHbBIX AKUBOTHBIX
u yenoBeka. [Touku. Ctpoenue

1 QyHKIIMOHHP OBaHKE He(PpOHa.
OO6pa3zoBaHe MOYHU Yy YeTTOBEKA.
JdemoHcTpanuu

Tabauyvl u cxemvl.: «BeiaenuTenpHas
CHCTEMAY

PackpsiBaTh coaepxaHue TEp MUHOB

Y TIOHSTHI: BBIJICTICHUE, TYTTAIlUsA,
JIUCTOTIA]T, COKPATUTENbHBIE BAKYOJIH,
W3BUTHIC KaHAJbIIbI, 3BE3/TUATHIC
KJICTKH, BBIJICTUTEIbHbBIC TP yOOUKH,
MaJIbIIUTUEBHI COCY/IbI, TTIOYKH,
MOYETOYHUK, MOYEBOU My3bIPb,
HepOoH, MOYa.

XapaxkTepu30oBaTh P OLECC BbIJCICHUS
y PACTeHUI U KUBOTHBIX.

PaznuyaTe Ha M300paKeHUAX (CxeMax,
TaOJIHIaX, MyJIsDKaX) BBIACITUTCIIEHYIO
CHUCTEMY YeITOBEKa.

OnuceIBaTh MEXaHWU3M
byHKIIMOHUP OBaHUS HE(P OHA; TPOIIECC
00pa30BaHUSI MOYH.
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YcraHaBaMBaTh B3aUMOCBA3H MEXKIY
CTp O€HHUEM OPTAaHOB BBIJEICHUS U UX
(YyHKUMSMH B OpTaHU3ME

9.11

3amura y OpraHu3MOB

3aimuTa y OpraHu3MOB. 3alluTa

y OJTHOKJIETOYHBIX OPTaHU3MOB.

Cnopsl 6akTepHil U HKUCTHI

[P OCTEUILHX. 3a1IUTa y
MHOTOKJIETOUHBIX pacTteHnid. KyTukyna,
CpencrBa nacCUBHOW U XMMHUYECKOU
3auThl. DUTOHIUIBI.

3anura y MHOTOKJIETOUYHBIX
KUBOTHBIX. [IOKpOBBI U UX

P OM3BOJHBIE. 3al[MTa OPraHU3Ma

ot Gose3neil. IMmmyHHas cucrema
yenoBeka. KileTouHbIi U ryMOp aJIbHBIN
MMMYHUTET. Bp 0K 1CHHBIN

U TIpMoOp eTeHHbIH crennduyecKuii
MMMYHUTET. Teopus KIIOHAJIbHO-
ceniektuBHOr0 uMmMyHureta (I1. Dpnux,
@®.M. bepner, C. Tonerasa).
BocnanurenbHble OTBETHI Op TaHU3MOB.
PoJib Bp 0KJIEHHOTO UMMYHHTETA

B Pa3BUTHH CUCTEMHBIX 3a00JICBaHUM.
JdemoHcTpanuu

Tabauywvr u cxemor: «Koxay,
«mmynure», «CTpoeHue cTedisy,

«CTpoeHue TUCTOBOM IJIaCTUHKI)

PackpsiBaTh coepkaHue TEp MUHOB

Y IOHSATHI: KaIcyJia, SHA0CIOpa, IUCTA,
KYTHKYJIa, CPEICTBA NACCUBHOU
3aIlUThI, CPEACTBA XUMHUECKOU
3aILUThI, KOKHBIE MIOKP OBBI,
UMMYHHTET, UMMYHHAsI CUCTEMA,
aAHTUTEH, AHTUTEJO.

XapaKkTrepu30BaTh BUbI 3AIUTHI

Y OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX
OpPTaHU3MOB.

OnuckIBaTh CTP OCHUE KOXKHBIX
MOKPOBOB U UX NP OU3BOJIHBIX.
Paznuuars Ha n300p akeHUAX (cxemax,
TabauIax, MyJsKax) OpTraHbl
MMMYHHOW CHUCTEMbI YEIOBEKA.
YcranaBiuBaTh B3aUMOCBS3U MEXKIY
CTPOCHUEM OPTAHOB 3aIIUTHI U UX
GYHKIIUSAMH B OpTaHU3ME
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9.12

Paznpaxumocts
U perynsmnus
y OpTaHU3MOB

Pa3zgpaxumocts u peryasanus

y OpranusMoB. Pa3zip axxumocTs

Yy OJJHOKJIETOYHBIX OPTaHU3MOB.
Taxcucel. Pa3ipaxumocTs U p eryisanus
y pactenuii. PocToBbIE BENIECTBA U UX
3HAYCHHUE.

Hepsnas cucrema u pediiekropHast
perynsanus y »KMBOTHbIX. HepBHad
CHCTEMA U €€ OTAENbI. DBOJIOIMOHHOE
YCJI0’)KHEHUE CTP OCHUsI HEP BHOM
CUCTEMBI Y )KUBOTHBIX. OTHEINBI
TOJIOBHOTO MO3ra O3BOHOYHBIX
KUBOTHBIX. Pednexc u pednaexkropHas
nyra. be3ycioBHbIE U yCIIOBHBIE
pedIieKchl.

['ymopanbpHas peryusius

Y DHAOKp MHHAs CHCTEMA YKUBOTHBIX

1 4yenoBeka. JKene3pl 3HIO0Kp MHHOM
CUCTEMBI U KX TOPMOHBI. [[ericTBUE
rOPMOHOB. B3auMoOCBs13b HEP BHOU

Y SHIOKP MHHOM cucteM. [ unoranamo-
runodu3apHas cucTema.
JdemoHcTpanuu

llopmpem: W. I1. I1aBnos.

Tabnuywl u cxemovr: «CTp O€HUE TUAPBIY,
«CTtpoenue mianap un», « BHyTp eHHee
CTp O€HHUE JOKAEBOTO YEP B,

PackpbIBath cofep KaHue TEp MUHOB

Y TIOHSATHN: pa3Jpa’kUMOCTb,
peryusius, TAKCUChI, PpOCTOBbBIE
BelleCcTBa (AyKCUHBI), HEp BHAsI CUCTEMA,
pednexTopHas perymnsuus, pedekc,
pednexTopHas nyra, nepenHui MO3r,
IIP OMEXKYTOYHBIM MO3T, CPEIHUN MO3T,
MO3>KE€UYOK, IP OJA0JITOBAThIM MO3T,
BEreTaTHBHAsl HEPBHAs CUCTEMA,
ryMOpaJibHas peryJisinusi, FOp MOHBI,
SH/IOKP MUHHASI CUCTEMA, TUIIOTaIaMO-
runoguzapHas cucreMa.
XapakTepu3oBaTh pazapaKUMOCTb

Yy OJHOKJIETOYHBIX OPTaHU3MOB

U p e(hIIEKTOP HYFO P ETYJISIINIO

y KUBOTHBIX.

Paznuuath Ha n300pakeHusx (cxemax,
Ta0IMIAX, MyJISDKAX) HEP BHYIO CHCTEMY
U €€ OTIEIbL; OTAENIBI TOJIOBHOI'O MO3Tra
NO3BOHOYHBIX KUBOTHBIX.

OnuceIBaTh 'y MOPAIBHY IO P ETYJISLIHIO
y KUBOTHBIX.

Paznuuath Ha M300p aKeHUAX (CxeMax,
Tabauuax, MyJsKax ) SHAOKP HHHY O
CUCTEMY KUBOTHBIX U YEITOBEKA.
Ha3spIBaTh xene3bl SHIOKP UHHOU
CHCTEMBI YeJIOBEKa U BhIp abaThIBa€MbIC
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«HepBnas cucrema po106», «HepBHas
cucTeMa Jrymkn», « HepBHas cucrema
IIp ECMBIKarOIuxcs», « HepBHas
cucrema ntuny, «HepBHas cucrema
MJIEKONIMTAIONX», «HepBHAs cucrema
YelnoBeKa», « JHAOKP UHHAS CUCTEMA,
«Pednexey.

O0opynoBaHmne: MOJEINU TOJTOBHOTO
MO3ra pa3jJnyHbIX )KUBOTHBIX

UMU TOP MOHBI.
OnuceiBaTh JEWCTBUE TOP MOHOB.
VYcraHaBiIMBaTH B3aUMOCBSI3H MEXKTY
CTPOCHUEM OPTAHOB HEP BHOU

Y SHJIOKP MUHHOM CHUCTEM U UX
(GYHKIUSIMU B OpTaHU3ME.
XapaxkTepu30BaTh 3BOJIOIUOHHOE
YCIO0XHEHUE CTPOEHUSI HEP BHOU
CUCTEMBbI Y KUBOTHBIX

HToro yacoB 1o teme

17

10 | Tema «PASMHOXEHUWE U PASBUTUE OPI'AHU3MOB»
10.1 | ®opmbI pa3MHOKEHUS 1 @Dop MBI pa3MHOXKEHHS OPTaHU3MOB: PackpsiBath conepkaHue Tep MUHOB
OpTaHHU3MOB Oecroioe (BKJIr0Yasl BET€TaTUBHOE) U TIOHATHIA: Pa3MHOKEHUE, IIP 0CTOE

1 1oJjioBoe. Buasl 6ecnonoro
Pa3MHOXEHHUS: IOYKOBAHHUE,

crop yJisinusi, (p arMmeHTanus,
KJIIOHUP OBAHUE.

JdemoHcTpanuu

Tabauywvl u cxemol: «BereratuBHoE
pa3MHOKeHuey, « Turbl 0ecrnosoro
pa3MHOXeHus», «PazMHoxkeHne
XJIaMUIOMOHAIbBI», «Pa3MHOXKEHHE
ABIJICHBIY, « Pa3MHOXKEHHE THUAP b»

JIeJICHHUE, TIOUYKOBAHUE, CTIOP YJISIIHS,
BEreTaTUBHOE P a3MHOKEHHE,
(bparMeHTanys, KJIOHUp OBaHUE, TAMETHI,
CIIepMaTO30M1 (CIiep MHIA), STUTIEKIICTKA,
3UT0Ta, KOHBIOTAITHS.

[ep euncnsats ocoOeHHOCTH OECI0JIOro
Y TIOJIOBOTO Pa3MHOXKEHHUSI OPTaHNU3MOB.
XapakTepu3oBaTh CYIIHOCTh U (hOPMBI
0€ecIo010T0 pa3MHOKEHHSI OPTAaHU3MOB;
OMOJIOTHYECKOE 3HaUCHHE OECIIOI0TO
pa3MHOKEHHUH.

Pa3snuuate cnopy kak

CHEIMAIN3UP OBAHHY IO KIIETKY,

p eIHA3HAYCHHY O JIJTsI 0€CIIOJI0ro
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pPa3MHOXEHUs, U CIIOP bl OaKTep uil.
OOBACHATH NP EMMYLLECTBA TIOJIOBOTO
pa3MHOXKEHHs HaJ OECIObIM.
PackppiBaTh p 0JIb KIIOHUP OBaHUS

B CEJIEKIIUU U CEIIbCKOM XO0351CTBE

10.2

IlomoBoe
P a3MHOXKEHUE.
Merios

[TonoBoe pa3mHoxenue. [1onoBbie
KJIETKH, Ui raMeThl. Meo3. Ctaguu
Mmeno3sa. [loBenenne xpomocom

B Meio3e. Kpoccunrosep.
buonornyeckuii cMbica Melo3a u
IIOJIOBOTO Tpouecca. Menos u ero
MECTO B )KM3HEHHOM IIUKJIE
OpTaHU3MOB.

JdeMoHCcTpanMu

Tabauywl u cxemol: «Mero3»,
«XPpOMOCOMBI»

PackprbiBath cojsiepxaHue Tep MUHOB

U MIOHSATHUI: Meli03, OMBAJICHTHI,

KpP OCCUHTOBEp, UHTEP KUHE3,
HE3aBHCHUMOE P acIip €JIeJICHUE;

KpP OCCUHTOBED.

Paznuuath Ha n300pakeHUsAX (cXxemax,
TaOJIMIIaX ) U MUKp OIIp enapaTtax 3pelible
MOJIOBBIE KJIIETKH MJICKOTHUTAIOIIUX

Y OpTaHbl Pa3MHOXKEHUS BBICITUX
pacreHui.

PackpriBaTh cymHOCTh M€l03a,
XapakKTepU30BaTh €ro OTJACIbHbIC
CTaJIUU.

OnpenensaTe MeCTO Melo3a

B )KM3HEHHBIX IIUKIIAX Pa3JIUYHbIX
OpPTaHU3MOB.

OOBACHITH OMOTOTUIECKUN CMBICIT
KpPOCCUHTOBEPA, OMHUCHIBATH €r0
MEXaHH3M.

CpaBHUBaTh MEM0O3 C MUTO30M;
pa3ianyaTth OTJEIbHbIC UX CTAJIUU

Ha MUKpOTpenapaTtax u u300p axKeHUIX
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(cxemax, Tabiunax).
PackpbIBaTh 3BOTIOIIMOHHOE 3HAUECHUE
MOJIOBOTO Pa3MHOXKEHUSI OPTaHU3MOB

10.3 | I'amerorenes. IIpenszapoabInieBoe pa3BUTHE. PackpbIBaTh conepiKaHue TCP MUHOB

OObpasoBanue ['amerorenes y KUBOTHBIX. [1010BbIE | M MOHATHI: FAMETOI€HES,
Y pa3BUTHE NTOJOBBIX xene3bl. OOpa3zoBaHue U pa3BUTHE CIIEpMAaTOreHE3, OOT€HE3, CEMEHHUKH,
KJIETOK II0JIOBBIX KJIeTOK. CriepMaToreHes SVYHUKH, CIIEP MATOTOHUH,
u ooreHe3. CTpOeHuUE NOJIOBBIX KJIETOK. | CIIEp MATOLUTHI, CIIEP MATHU/IBI,
OmnonoTBOp €HME ¥ SMOPHOHAIBHOE | CIIep MATO30H/Ibl, OOTOHHUHU, OOIIUTHI,
pa3BUTHE KUBOTHBIX. CIIOCOOBI HOJISIp HBIE TEINbIIA, SIMIEKIIETKA,
OIUIOJOTBOP EHUSL: HAP YXKHOE, aKpocoMa.
BHyTpeHHee. [lapTeHoreHes. ITep euncnsaTes cTaauu raMeToreHesa
JdemoHcTpanuu Y JKUBOTHBIX.
Tabauyel u cxemol: «I"'amMmeToreHes3y, OnuceIBaTh P OLECC TAMETOTCHE3A
«CTpoeHue IULIeKIeTKn Y €70 IIEP MO JIbI, CTP OCHUE ITOJIOBBIX
U CIIEpMaTO30M1a». KJIETOK.
O6opynoBaHme: CBETOBOM MUKP OCKOTI;| Pa3nnyars 0COOEHHOCTH
MUKP OIIp €N1ap aThl SMLEKIETOK U CIiepMaToOreHe3a U OOTeHe3a.
CIIEPMATO30MUI0B. OnuceIBaTh NP OLIECCHI OCEMEHEHHUS
JlaGopaTopHasi pabdora «3yuenue Y OILIOOTBOPEHMS, P a3HbIE BAPUAHTHI
CTPOEHUS MOJOBBIX KJIETOK HA TOTOBBIX | TAP TEHOTEHE3A
MUK OIIp erap aTax»

10.4 | UunuBuayanbHoe NHauBHyalbHOE pa3BUTHE PackpbiBaTh conepkaHue Tep MUHOB
pa3BuUTHE OpTraHU3MOB (OHTOT'EHE3). Y ITOHATHI: OIUIOI0TBOPEHNUE, 3Ur0Ta,
OpTaHU3MOB — OMOpHosIOrus — HayKa O pa3BUTUU OJlacromep, akpOCOMHas p eakLus,
OHTOI'€HE3 opranu3moB. Ctaguu sMOpHOreHe3a | MpOHYKIIEYC, Iap TEHOIeHE3,

YKUBOTHBIX (Ha MPHUMEpE JIATYIIKH).

aMOpuoreHes, ap ooieHue, O61acTyna,
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Hpo6nenue. Tunsl gpoOieHus. MOpYyJa, racTpyJia, HerpyJa,
OcobenHoctu ap 001eHUs OpPTraHOTEHEe3, DKTOAEpMa, ME30AepMa,
MJIEKOIUTAIOIIMX. 3ap OJbIIIEBbIC SHTOJIEpMa, LIEIIOM, HEpBHas TpyOKa,
JUCTKU (TacTpyJisiiug). 3aKiaaKa XopJa, KullieuHas Tpyoka.
OPTraHOB U TKaHEH U3 3aP OJIBIIIEBBIX Onp enenste 53MOp MOHATIBHBIN TIEP UO T
JIMCTKOB. B3anMHOE BiaMsIHUE YacTei pa3BUTHUA OpraHU3Ma 1 OIMChIBATH
pa3BUBAIOLLErOCs 3ap OJbIIIa OCHOBHBIE 3aKOHOMEP HOCTH
(>MOpHOHaIbHAS MHAYKIKMS ). 3aKknaaka| Ipo0yeHus — oOpa3oBaHUe
IJ1aHa CTP OCHUSI )KMBOTHOTO KaK OJIHOCJIOMHOT 0 3apOAbIiIa — OJIaCTYJIbL;
pe3yJIbTaT Uepap XUIECKUX 3aBUCUMOCTh X0/J1a Ap 00JIeHUs
B3aUMOJEHCTBUI reHoB. Biausuue OT KOJIMYECTBA JKEJITKA B SIUIIEKIIETKE;
Ha SMOp MOHAJTLHOE Pa3BUTHE racTpyJaslrIO U OpTraHOTCHES.
pasnuuHbIX (GaKTOpOB OKpysKatomieir | OOBACHATH dTansl Juddep eHuup OBKU
Cpeasl. TKaHel, 00pa30BaHMs OPTAaHOB U CUCTEM
JeMoHCcTpauMu OPTraHOB.
llopmpem: X. lllneman. XapakTepu3oBaTh PEryJISLAI0
Tabauywvl u cxemwvl: « OCHOBHBIE CTa UM | SMOPMOHATIBHOTO Pa3BUTHS;
OHTOTEHE3a». JIleTep MUHAIIMIO U ASMOP HOHATBbHY IO
Oob6opynoBanme: Mojienb « Lk WH]IYKIIAIO; TCHETHYECKUI KOHTP OJIb
Pa3BUTHS JIATY LKW pa3BUTHSL.
OOGO0CHOBBIBATH BP €IHOE BO3/ICHCTBHE
Ta0avyHOTO JAbIMA U aJIKOTOJIS Ha XOJI
AMOPMOHATIBHOTO
Y TOCTAMOP MOHATIBHOTO P a3BUTHS
OpraHu3Ma 4enoBeKa
10.5 | Poct u pa3Burue 1 Pocr u pa3Butre )KUBOTHBIX. PackpbIBaTh COEp )KaHNE TEP MUHOB
YKUBOTHBIX [TocTamMOp OHANTBHBIN TIEP O, Y TIOHSTUN: OHTOTEHES,
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[Ipsimoe u Henp AMO€e pa3BUTHE.
PasBurtue ¢ meramop po3zom

y OECI03BOHOYHBIX ¥ TO3BOHOYHBIX
KUBOTHBIX. bruosiornueckoe 3HaueHne
NP SIMOTO U HETP IMOTO pa3BUTHS, UX
pacnpocTpaHeHue B mpup oae. Turbl
pocCTa >KUBOTHBIX. DAKTOPBI P ETYIALMUY]
poCTa KUBOTHBIX U yenoBeka. Ctaauu
MOCTAMOP MOHATBHOTO P a3BUTHS

y JKMBOTHBIX U uesioBeka. [lepuoib
OHTOTreHe3a uenoBeka. Ctap eHue

U CMEPTh KaK OMOJIOTHYECKHUE

ITP OLIECCHI.

JdemoncTpanuu

Tabnuyol u cxemwr: «Ilpsimoe

Y HETp sIMO€ pa3BUTHE», «Pa3zButue
MAaMCKOTO )KyKa», «Pa3Burue capanum»,
«Pa3BUTHE IATYIIKI.

IIpakTuyeckas padbora

«BbIsiBIIeHHE TP U3HAKOB CXOJICTBA

3ap OJbIIIEN MO3BOHOYHBIX JKUBOTHBIX)

MOCTAMOP MIOHATIBHOE Pa3BUTHE,
MeTaMop (o3, TUUMHKA, P OCT, CTap CHHUE,
CMEPTh.

XapaxkTepu30BaTh NOCTIMOPHOHATbHBIN
NEP U0/ pa3BUTUSI OPTAHU3MA U €TI0
OCHOBHBIE (DOPMBI.

XapaxkTepu30oBaTh NPsIMOE p a3BUTUE

U €ro NepHo/Ibl.

N3narate conepxaHue TeOp Ui
CTapeHUs] OPTaHU3MOB.

OOBsACHATH OMOJIOTUYECKUN CMBICIT
pa3BHUTHS C MeTaMOP (030M

10.6

Pa3mMHOXeHue
U Pa3BUTHE PACTCHUI

Pa3zmHOkeHME U pa3BUTHE PACTCHHUI.
["amerodur u cnop our. Meiios

B JKU3HEHHOM LIMKJIE P ACTCHUM.
O6pa3zoBaHue criop B MpoIlecce Meio3a.
['amerorenes y pacreHui.

Omno10TBOp €HUE U PA3BUTHE

PackpbIBaTh cojiepkaHUE TEp MUHOB
¥ TIOHATHI: TameToduT, ciop odur,
aHTEp UJINU, apXETOHHUH, 3aPOCTOK,
Meracriopa, 3ap OJIbIIEBbIA MEIIIOK,
CHUHEPTHUbI, AHTUIIOIbI, MUKPOCIIOPA,
MBUIBLIEBOE 3€PHO, IBOMHOE
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pacCTUTENbHBIX OPTaHU3MOB. [[BOitHOE
OILJIOJIOTBOP EHUE Y IIBETKOBBIX
pacrenuii. OOpa3oBaHUE U pa3BUTHE
ceMeHU. MexaHU3MbI P eryJIsiiuu
OHTOT€HE3a Y PACTEHUN U KUBOTHBIX.
JdemMoHcTpanuu

llopmpem: C. 1'. HaBamuH.
Tabauywvl u cxemol. «JIBoitHOE
OIJIOJIOTBOP EHUE Y IIBETKOBBIX
pacrenuin», «CTpOeHHe ceMsH
OJHOJOJbHBIX U JIBYJOTbHBIX
pactenuiny, « Ku3HEHHbIN UK

MOP CKOM KaIyCTbl», « JKU3HEHHBIN
UK MXay, « KN3HEHHBIN ITUKIT
Nanop OTHUKAY, « KU3HEHHBIN [TUKIT
COCHBI».

JlaGopaTopHasi paGora

«CTpoeHue OpraHoB pa3MHOKEHUS
BBICIINX PaCTEHUI»

OIUIO/IOTBOP €EHUE, POCT, MEP UCTEMA,
KaMOMii, Mep o6l OHTOTEHE3a
LBETKOBBIX PAaCTECHUM.
XapaxkTepu3oBaTh 0COOEHHOCTU
0€ecroJIoro U MoJ0BOTO PAa3MHOKECHUS
LBETKOBBIX PACTEHUH.

Brinenats 0coOOEHHOCTH P OTEKAHUS
raMeToTeHe3a Y IBETKOBBIX P aCTEHUIA.
OnuceIBaTh Mp OLECC TBOMHOTO
OIUIOJIOTBOP €HUS Y LIBETKOBBIX
pacTeHuil U OOBACHATDH €To

P EMMYLIECTBA MO CP aBHEHUIO

C OIUIOJJOTBOPEHUEM Yy CIIOP OBBIX

Y TOJIOCEMEHHBIX

HToro yacos 1o teme

8

11

Tema «I'eHeTnka — HayKa 0 HACJICACTBCHHOCTH 1 H3IMCHYHMBOCTH OPraHU3MOB»

I1.1

Hcropus craHOBiEHNS
Y pa3BUTUSA T€HETUKU
KAaK HAyKH

1

Hctopus craHOBIEHUS U Pa3BUTHS
IFEHETUKHU KaK HayKku. PaboTbl

I'. Menpgens, I'. ne ®pusza, T. Moprana,
PoJib 0T€YECTBEHHBIX YUEHBIX

B pa3BUTHH I'eHETHKH. PaboThI

H.K. Koasnona, H.I1. BaBuiona,

PackpriBare cosiepxaHne Tep MUHOB
Y TIOHATHI: T€HETUKA, T'€H.
JleMOoHCTp p OBaTh 3HAHUS UCTOP MU
BO3HUKHOBEHUS TC€HETUKH.
XapaxkTepru30BaTh OCHOBHBIE ATATIBI
Pa3BUTHS TEHETUKU KaK HAyKH
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A.H. benozepckoro, I'./]. Kap neuenko,
0. A. ®unumuenko, H.B. Tumodeena-
PecoBckoro.

JdemMoHcTpauMu

llopmpemuwi: I'. MeHnenb,

I'. e ®pwus, T. Mopras,

H. K. Konsnos, H. 1. BaBumos,

A. H. benosepckuii, I'. /I. Kapneuenko,
10. A. ®unumueHko,

H. B. Tumodees-PecoBckuii

11.2

OCHOBHBIC TOHATHUS U
CHUMBOJIbI I'CHCTHUKHU

OCHOBHBIE T€HETUYECKHUE TTOHSATHS

Y CUMBOJIBL. [ 'OMOJIOTUYHBIE
XPOMOCOMBI, aJUIENIbHBIE T'€HBI,
aJIbTEp HATUBHBIE NP U3HAKH,
JOMHMHAHTHBIN U P €LIECCUBHBIN
IPU3HAK, TOMO3UI0Ta, F€TEP O3Ur0Ta,
qyycTas JUHUSA, THOP MBI, TeHOTHIL,
¢denoTun. OCHOBHBIE METO b
TeHETHKH: THOP U 0JI0TUYECKUH,
LHUTOJIOTUYECKHUM, MOJIEKYJISIP HO-
TCHETUYECKUM.

JdemMoHcTpanuu

Tabauywvl: «MeToabl TEHETUKN,
«CXeMbl CKp eIUBAHUS.
JlaGopaTopHasi padora
«JIpo3oduna kak 00bEKT FreHETUUECKUX
HUCCIIEI0BaHUID)

PackpriBath cosiepxaHue Tep MUHOB

U TIOHATHI: HACJIEACTBEHHOCTD,
HacJe0BaHue, U3MEHYHUBOCTb,

reHOTHI, (DEHOTHII, TEHOM, JIOKYC,
XPOMOCOMBI, aJlJIeNIbHBIE TeHbI (ajs1enn),
aJbTep HATUBHBIC NP U3HAKH,
FOMO3HUIr0Ta, FeTep 03UroTa,
JIOMAHAHTHBIN TP U3HAK, P CLIECCUBHBIN

MpU3HAK, YUCTas JTUHUS, THOP UJIBI.
[lop30BaThCA TEHETUUECKO M

TEP MUHOJIOTUEN U CUMBOJIMKOU
JUTSl 3aIIMCH CXEM CKp ELLIUBAHUSA

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

12.1 | 3akoHOMEpHOCTH 2 MoHOTUOp UHOE CKp CIIIUBAHUE. PackpsiBatTh cosiep )kaHue Tep MUHOB
HACJICOBAHUS [TepBrIii 3aKk0H MeHaensa — 3aKoH U TIOHATUI: MOHOTHOP UJTHOE
[P U3HAKOB. enMHO00pa3usi THOPUI0B MEPBOTO CKp €LIUBAHUE, YUCTOTA TAMET,
MonorubpugHoe nokoseHus. [IpaBuino JOMUHUPOBAHUS. | TOMUHHUP OBAHUE, P ACUICIICHHUE
CKp CIIUBAHUE Bropoii 3akon MeHens — 3aK0H [Ip U3HAKOB.

pacIIeIIeHUs P U3HAKOB. OnuceiBath onbITH ['. Menaens
[{uTonornuecknue 0CHOBBI M0 U3YUYCHUIO HACIEAOBAHUS OJTHOMN
MOHOTHUOP UJTHOTO CKp EIIUBAHUSI. nap bl IPU3HAKOB y TOp 0Xa MOCEBHOTO.
['umore3a 4MCTOTHI TaMET. [IpuBOAUTH POP MYJIUP OBKU TIEP BOTO
JdemoHCcTPa UK U BTOpOro 3akoHOB ['. MeHens (3akoHa
llopmpem: I'. Menpnens. eIMHOO0Opa3usi THOP UOB MEP BOTO
Tabnuywl u cxemol: «Ilep Bl M1 BTOPO | MOKOJICHHS, 3aKOH P aCIIETIIICHUS
3aKOHBI MeHaemns». MPU3HAKOB) U OOBACHATH UX
O6opynoBanme: MOJIENb LATOJIOTUYECKHAE OCHOBBI.

JU1s IEMOHCTP allii 3aKOHOB CocCTaBaATh CXEMbl MOHOTHOP MTHOTO
eNMHOO0Opa3usi THOP UOB MEPBOTO CKp CLIMBAHUS U P €IIATh TEHETUYECKHE
MOKOJICHUSI U P ACIICTUICHUS P U3HAKOB;| 3a/1a4u HA MOHOTHOP UJTHOE

CBETOBOM MUK OCKOTI, MUKpP OTIp €riapat:| CKp ElIMBaHUE

«JIpo3odunar.

IIpakTnueckas padora «3yueHue

pE3yabTaTOB MOHOTHOP UTHOTO

CKp €LIIUBAHUS Y P 030(DHITBD)

12.2 | Ananusupyromiee 1 AHamu3upyroIee CKp eInBaHuC. Packp sIBaTh Cojiep KaHUE Tep MUHOB
CKp €L{UBaHHUE. [IpoMeXyTOUYHBIN XapaKTep Y TIOHSATHN: aHAJIU3UP YIOIEe
Henonnoe HacienoBaHus. Pacuieruienue CKp €LLIMBAHUE, HEIIOJIHOE
JOMUHUP OBAHUE TP U3HAKOB NP U HETIOJTHOM JIOMUHUP OBaHHE, KOJOMHUHUP OBAHUE.
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JOMUHUP OBAHUH.
JdemoHCcTpauMu

TabJuIIbl U CXEMbI: « AHATU3UP YIOIIEe
CKp emuBanue», «Hemonnoe

JIOMUHUP OBAaHUE»

CocTaBsITh CXEMbl aHATU3HP YIOIErO
CKp CIIIUBAHUS U PEIIaTh TCHETUICCKHUEC
3aJlauM Ha aHAJIU3UP YIOIIIee

CKp €IIIUBAHUE W HETIOJTHOE

JTIOMUHUP OBaHUE

12.3

JuruOpuaHoe
CKp €LIMBAHUE

JuruOpuaHoe ckpemuBanue. Tperuit
3aKOH MeHzens — 3aKOH He3aBUCUMOTO
HacJIe10BaHUA NP U3HAKOB.
[{uronoruueckre 0CHOBBI

JUTUOP UIHOTO CKPELIMBAHUSL
JdemMoHcTpanuu

llopmpem: I'. Menpnens.

Tabauywvl u cxemwvl: « TpeTnii 3aKOH
Mennens».

Ob6opynoBanmne: MOJEb

JU1S1 IEMOHCTP a1lMH 3aKOHA
HE3aBUCUMOTO HACIIEOBAHUS

[P U3HAKOB; CBETOBOW MUKP OCKOTI;
MUKporpenapat «Jpo3odunay.
IIpakTnueckasi padora

«H3yuenue pe3ynbTaTtoB

OUTUOP UTHOTO CKPEIIMBAHUS

y JIp 030 (OHITBI

PackpbiBath coaepxkaHue Tep MUHOB

Y TIOHATHUI: TUTHOPUIHOE

CKp €LLIUBAHUE, (PEHOTUITUUECKUIA
pajauKa.

OnuceiBath ONBITEL . Mennemns

110 U3YUYEHUIO HACIEIOBaHMUS

JIBYX Iap MPU3HAKOB y ropoxa
MIOCEBHOTO.

[TpuBOIUTE GOPMYIHPOBKY TPETHETO
3akoHa I'. Mennens (3akoHa
HE3aBUCUMOTO HACIIEJOBAHUS

NP U3HAKOB) U OOBSICHSITH €r0
LIUTOJIOTUYECKUE OCHOBBI.

[IpuMeHATh MaTEMaTUYECKUI

pacder ¢ MOMOIILI0 PEHOTUTTUIECKOTO
paauKaia u METoAa Mep EeMHOKEHUS
BEP OSITHOCTEN BAp MAHTOB P aCIIECIICHUS
P U3HAKOB y TTOTOMKOB 110 (DEHOTHITY
Y TEHOTHITY.

CocTaBnsITh CXEMBI TUTHOP UTHOTO
CKpEILLMBAHUS U pelIaTh FTEHETUYECKUE
3a7la4u Ha AUTUOPUIHOE CKp eIIUBAHKE
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12.4 | Cuennennoe CrueruieHHOoe Hacieq0BaHue Np U3HAKOB.| PackpbIBaTh coepxaHue Tep MUHOB
HacJeI0BaHuEe Pa6otel T. Moprana. CriemniieHHOe U ITIOHSTHH: CIICIUICHHOE HAaCIeIOBaHUE,
TP U3HAKOB. HacJe10BaHUE T€HOB, HAP YILIEHUE Hap yLIEHUS CLEIJICHUS T'€HOB,
Xp OMOCOMHas TeOpHUs CHCIUICHUSA MCXKy T'CHaAMU. KpOCCHHI'OBEP, peKOM6I/IHaHI/I$I I'CHOB,
HACJIEICTBEHHOCTH XpOMOCOMHasi TeOpHst TEHETUYECKUE Kap Thl, MOPTAHU/A.
HACJIEICTBEHHOCTH. [TpuBOIUTH GOPMYIHP OBKU 3aKOHOB
JdemMoHCcTpauu MopraHna (3aKoHa CIEIUIEHHOTO
llopmpem: T. Mopras. HACJIC0BaHUs T'€HOB U 3aKOHA
Tabauywvl u cxemwvl: « CUEIIIEHHOE HapYUIEHUS CUEIUICHUSI MEX1Y T€HaMu)
HacCJIeI0BaHUE NP U3HAKOB U OOBACHATH UX IIUTOJIOTHYECKUE
y Ip 030 (PHITBD». OCHOBBI.
O6opynoBanue: MOJEIb [IepeduncisaTe OCHOBHBIE MOJIOKEHUS
JUIL IEMOHCTP alliH CLETUIEHHOTO XPOMOCOMHOU TEOP UK
HACJIEI0BaHUs NP U3HAKOB. HACJIEICTBEHHOCTH.
Pemrate renernueckue 3agauun
Ha CLIETUIEHHOE HACIIEIOBAHUE I'E€HOB
Y Hap yLIECHUE CUETUICHUS MEXIY
reHaMu
12.5 | I'eneruka nosa I'eneruka nosua. XpOMOCOMHBIN PackpbIBath coepxkaHue TEPpMUHOB

MEXAaHU3M OMp €JICTICHUS TO0JIa.
AyTOCOMBI Y TIOJIOBBIE XPOMOCOMBI.
['oMoramMeTHbIi U TETEP OTaMETHBIN
noJi. [ 'eHeTnueckas CTpykrypa
MOJIOBBIX XpoMocoM. HaciienoBanue
P U3HAKOB, CUEIUICHHBIX C MOJIOM.
JdemMoHCcTpanuu

Tabauysl u cxemol: «I'eHETHKA TIOIAY,

Y TIOHSTHI: ayTOCOMBI, ITOJIOBBIE
XPOMOCOMBI, FOMOTaMETHBIN 101,
reTep OraMeTHbIH MoJI.

OOBACHATH XPOMOCOMHBIN MEXAHU3M
OTIp €JIEJIEHNS T10JIa Y OPTaHU3MOB.
[IpuBOAUTH P UMEP bl HACIIETOBAHUS
NP U3HAKOB, CLEIJIEHHBIX C I1OJIOM.
CocTaBIISITh CXEMBI CKp EIIMBAHUS
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«Kapuotun uenosekay, «Kapuotun U pelaTh FTeHETUISCKUE 3a1a4u
npo30¢huiIely, «Kap HOTHUIT ITHITHD) Ha HaCJICAOBAHMUC IIp U3HAKOB,
CLETIJICHHBIX C IIOJIOM.

[IpuBOAUTH P UMEP bI TEHETUYECKUX

3a0osieBaHUl U JeEeKTOB
y OPTaHU3MOB, CBSI3aHHBIX C MIOJIOBBIMU

XpOMOCOMaMu
12.6 | 'enotun kak 2 ['eHOTHII KaK EIOCTHAS CUCTEMA. PackpriBaTh conepkaHre TEp MUHOB

LeJIOCTHas cucTeMa [InerioTponus — MHOKECTBEHHOE Y NOHSITUI: MHO>KECTBEHHOE JICUCTBHE

JNEUCTBUE Te€HA. MHOKECTBEHHBIN reHa (TuiedoTp omnus),

amenu3M. B3zaumoaelictBue KOMILUIEMEHTAP HOCTh, ATMCTA3,

HEAJUIENbHBIX TEHOB. MTOJIUMED USL.

KomMmiiemenTap HOCTb. Onpenensats (GopMbI B3aUMOICUCTBUS

Omnucra3. [lonumepus. aJJICJIbHBIX W HEAJIJIENIbHBIX T'€HOB.

I'eneTnuecknii KOHTP OJIb [IpuBOAUTH P UMEP BI ITIEUOTP OITHOTO

pa3BUTHA PACTEHH, J)KUBOTHBIX JIEWCTBUS T€HOB.

1 YeJIOBEKa, a Takke GU3NoJorndeckux | Pemate reHeTHIecKue 3agaun

TP OIIECCOB, TOBEACHMS M KOTHUTHUBHBIX | HAa B3aMMOICHCTBUE HEAJJICTbHBIX
byHKITHH. TE€HOB

['eHeTHUYECKHE MEXAaHU3MBI
CUMOMOTreHe3a, MEXaHU3MBI
B3aUMO/ICHCTBUS «XO35IMH — IMapa3uT»
U «XO035IUH — MUKP 00HOMY.
['eHeTHUeCKHE acneKThl KOHTP OIS

Y U3MCHEHUS HACJICACTBCHHOM
nHGOPMAIUHU B TOKOJICHUAX KIIETOK

1 OPTaHNU3MOB.
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JeMoHCcTpauMu
Tabauywl u cxemol: «MHOKECTBEHHBIN
alienu3my; « BzauMogecTBue reHoBy

HToro yacos 1o teme 10
13 | Tema «3aKOHOMEPHOCTH H3MEHYUBOCTID)

13.1 | U3meHUnBOCTH 1 B3aumopeiicTBrue reHoTHNA U CP 1Bl PackpsiBath conepxkaHue Tep MUHOB
IIP U3HAKOB. Buzpl npu GopMHUpOBaHUU (PEHOTHIA. Y TIOHATHUI: U3MEHYUBOCTD,
M3MEHUYHUBOCTHU M3MeHYMBOCTb TP U3HAKOB. HEHACJIECTBEHHAsl N3MEHYNBOCTbD,

KauecTBeHHbIE U KOJTUYECTBEHHBIE HACJIE/ICTBEHHAs] U3MEHYHUBOCTb.
MpU3HAKU. BUJIbI N3MEHUUBOCTHU: CpaBHUBaTh HEHACIIEICTBEHHY O
HEHACJIEACTBEHHAs U3MEHYUBOCTb C HACJIECTBEHHOM.
Y HACJIECTBEHHAS. [IpuBOUTH NP UMEP bl KAYECTBEHHBIX
JleMOHCTpanun Y KOJIMYECTBEHHBIX MIPHU3HAKOB
Tabauyvt u cxemvi: «Bunbl OpTaHU3MOB, TP OSIBJICHUI
U3MEHUYHUBOCTI. y OpTaHU3MOB HEHACIIEICTBEHHO N
OO0opynoBanme: )xuBbIE U repOapHbIE | U HACIEACTBEHHON H3MEHUNBOCTH
AK3EMIUISIP bl KOMHATHBIX PaCTEHUI;

pUCYHKH ((poTorpaduu) KUBOTHBIX

C pa3JWYHBIMU BUJAMHU U3MEHYMBOCTU

13.2 | MoaudukanuoHHast 2 MoaupukanmoHHast U3MEHYUBOCTb. Packp bIBaTh coiep KaHUE TEP MUHOB
M3MEHUYHUBOCTh Ponb cpensl B popMup oBaHuU Y TIOHATHUI: MOJAU(PUKALIMOHHAS,

MOJU(DUKAITMOHHOM NU3MEHYUBOCTH.
Hopwma peakuuu npusHaxa.
Bapuauuonsslii psii 1 Bap MaliuOHHAs
kpuBas (B. Moranncen).

CaoiictBa MOAU(DUKAITMOHHOM
M3MEHYHMBOCTH.

nin (PeHOTUTINYECKasi, U3MEHYUBOCTb,
BapUaHTa, Bap MALIMOHHBIN PSiI,
BapMallMOHHAs KpUBas, HOpMa
pEaKIMK Np U3HAKA,

MO IU(PUKALIIH.

XapaxkTepu30BaTh CBOMCTBA
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JeMoHCcTpauMu

Tabauyvl u cxemvl:
«MoaundpukalMoHHass U3MEHYHUBOCTbY.
Oo6opynoBaHue: KUBbIE U rep OapHbIE
AK3EMIUISIP bl KOMHATHBIX PaCTEHU;
pucyHKH (poTorpaduu) KUBOTHBIX

C Ip UMep aMu MOAU(PUKALIMOHHO N
U3MEHUYHUBOCTH.

JlaGopaTopHasi paGora
«HccnenoBanue 3aKOHOMEP HOCTEM
MOAU(UKAITMIOHHOW U3MEHUYHUBOCTH.
[TocTpoenune Bap aruOHHOTO psiaa

Y Bap MALIMOHHOM KP UBOW»

MOAU(UKAITMOHHOW U3MEHYUBOCTH.
[Toka3pIBaTh POJIb YCIOBUM BHELIHEN
Cpesbl B pa3zBUTHH MOAU(DUKALIMOHHOW
U3MEHYMBOCTH Y OPTaHU3MOB.
Ctpouts Bap HaLIMOHHBIE P 5111bI

U rpauK KpUBOIl HOPMBI P EaKINH
IIPU3HAKOB Y PA3JIMYHBIX OPTaHU3MOB

13.3

I'enoTunmueckas
U3MEHYUBOCTD.
KoMmOunatuBHast
W3MEHYUBOCTD

I'eHOoTHIIMUECKAs N3MEHUYMBOCTb.
CBoMCTBa T€HOTHITNYECKOM
W3MEHUYMBOCTH. BUbl F€HOTUIINYECKOM
M3MEHUYHMBOCTH: KOMOMHATHUBHAS,
MyTalMOHHAas.

KomMmOuHaTHBHAS HK3MECHYNUBOCT.
Meii03 1 TOJI0BOM NP OLECC — OCHOBA
KOMOHMHATUBHON M3MEHUYHMBOCTH.
Poap KoOMOMHATUBHOM N3MEHYHUBOCTH
B CO3/IaHUH TCHETHYECKOTO
pa3HooOpa3us B IMpeaenax 0JHOTO
BHUJIA.

JdemoHcTpanuu

Tabauysl u cxemvi: «KoMOMHATHBHAS

PackpbIBaTh cojiepkaHue TEp MUHOB

Y TIOHSATHI: KOMOWHATHBHAS
U3MEHYUBOCTh, MyTallMOHHAS
U3MEHYUBOCTb, KOMOMHAIINY, MY TaIUH.
Xapakrepu3oBaTh CBOMCTBA
FEHOTUITUYECKON M3MEHYMBOCTH.
OnuckIBaTh ME03 1 MOJIOBOM Mp O11€CC
KaK OCHOBY NP OSIBJICHUS Y OPTaHU3MOB
KOMOWHATUBHOW M3MEHYUBOCTH.
[Toka3bIBaTh HA KOHKP €THBIX NP UMEpax
pOJIb KOMOWHATUBHOW U3MEHYUBOCTH

B CO3JIJaHUM T€HETUYECKOTO
pa3HooOpasus OpTaHU3MOB B IIp €ACIIax
OJIHOTO BUJA.
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U3MEHYHUBOCTBY, « Meio3y,
«O1m1o10TBOp EHUE»

CpaBHUBaTh T€HOTUIIMYECKY O
U3MEHUYHMBOCTh C MOJIU(PUKALMOHHOMN

13.4

MyTanuoHnHas
W3MEHYHUBOCTb.
3aKOHOMEPHOCTH
MYy TaIlMOHHOTO
rp onecca.
OnureHeTuka

MyTalunoHHas U3MEHYMBOCTb. Buibl
MyTallMi: TEHHbIE, XP OMOCOMHBIE,
reHoMHble. CTIOHTaHHbIE U

MHAY P OBaHHbIE My TalMU. Sl aepHbie
Y IUTOIUIa3MaTUYECKUE MY TallUH.
ComaTuueckue 1 Moja0BbIe My TallUU.
[IpuumHBI BO3HUKHOBEHUS My TalluH.
MyTareHsl 1 UX BIHSHHE

Ha OpTraHU3Mbl. 3aKOHOMEPHOCTH
MYTaLMOHHOTO Mp o1ecca. 3aKOH
TOMOJIOTHUYECKUX PSIA0B

B HaCJI€ICTBEHHOW U3MEHYUBOCTH
(H.N. BaBunos). BuesanepHas
M3MEHYMBOCTbD U HACIIEICTBEHHOCTb.
JdemMoHcTpauuu

Ilopmpemui: I'. [le @pwus,

B. Horanuncen, H. . BaBuios.
Tabauywl u cxemol: «I'eHeTnueckue
3a00s1eBaHUs YeI0BeKay, «Bubl

My TaLU».

Oo6opynoBanme: )XUBbIE U rep OapHbIE
AK3EMIUISAP bl KOMHATHBIX PaCTeHUH;
pucyHnku (hotorpadun) KUBOTHBIX
C pa3JIMYHBIMU BUAAMU
W3MEHYUBOCTH.

PackpriBare conepxaHue Tep MUHOB

Y IOHSTUI: MyTalluH, XpOMOCOMHBIE
nep ectpoiiku (abeppanun),
MOJIUIUIONU/INS, AHEYTUIOUAMS, MyTaHT,
My TareHsbl.

[IpuBOoaUTH TP UMEPBI MY TALIUH,

BCTP €UAIOIIMXCA Y Pa3HBIX OPTAHU3MOB,
Knaccuduuump oBats My Tanuu

110 Pa3HbIM OCHOBAHUSIM.

PaznuuaTh Ha n300p akeHUsAX (CXeMax,
TaONMIAX ) TeHHbIE MyTallUH,
XPOMOCOMHBIE IIEP ECTP OMKU Pa3HBIX
BUJIOB: JICNELUH, AyIUIMKALIH,

TP aHCIOKAIMU, NHBEP CUU; TEHOMHBIE
MyTalMH.

CpaBHHMBaATh MEX1y COO0M MyTalluu
pa3HbIX BUJIOB.

Xapakrepu3oBaTh CBOKCTBA
MYTallMOHHON U3MEHUYHUBOCTH.
Ha3zpiBaTh p MUMHBI My TaIUH,
BBISIBJIAATh UCTOYHUKU (PaKTOPOB-
MYTareHOB B OKP Y KaIOILIEH Cp €11e
(KOCBEHHO).

[TpuBOIUTE GOPMYIHPOBKY 3aKOHA
TOMOJIOTHYECKUX PSA0B
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IIpakTuyeckas padbora Y HACJIEICTBEHHOW N3MEHYHUBOCTH
«MyTanuu y apo3oduisl (Ha rotoeix | H. M. BaBuinosa 1 000CHOBBIBATh €r0
MUKD OTIp €rap aTax)» 3HA4YEHUE JJIs TP aKTUKH CEIIbCKOTO
XO031CTBA
NTtoro yacos no teme 6
14 | Tema «I'eHeTHKA YesI0BEKA)

14.1 | I'eneruka yenoBeka. 3 Kapuorun uenoseka. Mexxaynapoanas | PackpbiBaTh cojiep KaHUE TSP MUHOB
Mertoasl IIpOTpamMMa UCCIE0BaHUs TeHOMa Y TMIOHSTUH: CEKBEHUP OBAHHE, KapTa
MEIUIIUHCKO yesnoBeka. Meropl U3ydeHHs TEHETUKH | XPp OMOCOMBI, ITp 00aH 1, HaClIeICTBEHHBIC
TE€HETUKHU YeJlI0BEKa: reHeaJorny €CKH, 00Jie3HU (MOHOTEHHbIE, [TOJIUTCHHBIE,

OJIM3HELOBBIN, TUTOT€HETUY €CKUH, TE€HHBIE, XPOMOCOMHBIE), METUKO-
MOMYJISILIMOHHO -CTATUCTAY €CKUH, TE€HETHYECKOE KOHCYJIbTUPOBAHUE,
MOJIEKYJISIP HO-T€HETUY ECKU . JOPOA0BASl AUATHOCTUKA, AMHUOLICHTES.
CoBpeMenHoe onpenenenue renoruna: | [lepedncnsate 0COOEHHOCTH U3y4deHUs
IIOJIHOTEHOMHOE CEKBEHUP OBAaHHE, TEHETUKU YE€I0BEKAa U METO/IbI
TEHOTHUITHP OBAHUE, B TOM YHCIIE MEULMHCKON T'€HETUKH.

¢ nomouibto [1I1P-ananuza. XapaxkTepu30BaTh METOIbI U3YUYECHHUS
HacnencrBennsie 3a001eBaHus TEHETHKH YelloBeKa (TreHea 10y €CKHUi,
YyeJoBeKa. ['eHHbIE U Xp OMOCOMHBIE OJIM3HEIOBBIN, [IMTONCHETHYECKUA,
001e3HM YenoBeka. boyiesnu MOJIEKYJISIP HO-T€HETUY ECKUU,

C HaCJIEACTBEHHOM MOy JISAIIMOHHO-CTATUCTUY €CKHI).

P €/Ip ACTIOJI0KEHHOCThI0. 3HAYEHUE OnuckIBaTh 1ENIH, 3a]a4U
MEULIMHCKON TEHETUKH Y TOCTHKEHHSI MEKTYyHap OJTHOM

B IIP €AOTBP AllICHUU U JICUEHUU nporpamMmel «I'€eHOM dermoBeKay.
reHeTHYECKUX 3a00JieBaHMi yenoBeka. | Pa3nuuaTh Ha M300p akeHUAX (CXemax,
Menuko-reneTn4eckoe Ta0IUIIaX ) Kap ThI XP OMOCOM
KOHCYJIbTUpOBaHue. CTBOJIOBbIE (renernueckue, GU3NUECKUE,
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KineTku. [IoHITHE «TeHETHYeCKOTO
rpy3a». DTUUYECKUE aClEKThI
HCCIICIOBAaHUI B 00JIaCTH

pEeAaKTUp OBaHUS F'€HOMA U CTBOJIOBBIX
KJIETOK.

I'enernueckue hakTOp bl MOBHIIIIEHHON
YyBCTBUTEJIbHOCTH YEJIOBEKA

K (U3NYECKOMY U XUMHUYECKOMY

3arp sI3HEHUIO OKP Y>KAIOIIEH Cp e/Ibl.
['eneTnueckas mpeapacnoa0KEeHHOCTb
YeJIOBEKa K MaTOJIOTHSIM.
JdeMoHCcTpauMu

Tabauyel u cxemvt: «Kapuotun
yenoBekay, «MeToabl u3ydeHust
TeHETHKHU YeJIoBeKay, «I eHeTnueckue
3a00JIeBaHUS YEIIOBEKAY .
IpakTuyeckas padora
«CocTaBieHHUEe U aHAJIU3 POJOCIOBHOM

CHUKBEHCOBBIC).

OnuckIBaTh METOIbI COBP EMEHHOTO
OIpeIeJICHUsI TEHOTUIIA OPTaHU3Ma:
MOJTHOT€HOMHOE CEKBEHHP OBaHUE,
TEHOTUITUP OBAHHUE, B TOM YHUCIIE

¢ nomoeto [II[P-ananu3a.
XapaKTepu3oBaTh HACIECTBEHHbIC
3a00J1€eBaHKs YeJIOBEKA M 3200 1eBaHUs
C HaCJIEICTBEHHOU

P €/1p ACTOJI0KEHHOCTHIO.
CpaBHUBAaTh T€HHbBIE, XP OMOCOMHBIE
0o0y1e3HU YesloBeKa U 00JIC3HU

C HaCJIeICTBEHHOM

P €AP aCI0JI0KEHHOCTHIO.
YcraHaB/IMBaTh B3aUMOCBSI3b MEKIY
HACJIEJCTBEHHBIMHU 3a00JICBAHUSIMU
YeI0BEKa U UX TEHETUYECKOM OCHOBOM.
OO0O0CHOBBIBATH 3HAUYEHUE METHUKO-
FEHETUYECKOTO KOHCYJILTUPOBAHHUS

B NP €I0TBP AlLlCHUH U JIEUCHUU
HACJIEJCTBEHHBIX 3a00J1eBaHUI
YeoBeKa

HToro yacoB 1o teme

3

15 | Tema «Cesekuusi OpraHu3MoB»
15.1 | OcHOBHBIE TOHSATHS 1 JloMecTuKanus U CeIeKIMs. PackpriBaTh cozepxaHne OCHOBHBIX
CEJIEKLIUU 3ap 0k ACHUE CEIIEKIINN MOHSATHN: CEJIEKIUS, JOMECTUKALMSA,

1 JJOMECTUKAIINU. YUeHUE

IIPUMUTUBHAA CCIICKIUA,

92




OenepanpHas padouas nporpamma | buonmorus. 10—11 kmaccer (yrinyOneHHBIH ypPOBEHD)

H.N1. Basunosa o Llentpax
P OUCXOXKACHUS U MHOTOO0Op a3ust

KyJIbTYpHBIX pacTeHuil. Ponb cenexuumn
B CO3/JJaHUH COPTOB PACTEHUIN U MOP O]

*KUBOTHBIX. COPT, MOpOJIa, IITAMM.
3aKOH rOMOJIOTUYECKUX PSJIOB

B HACJIEICTBEHHOW U3MEHUYMBOCTHU
H.N. BaBuinosa, ero 3HaueHue

TUTSL CEIEKITMOHHOW pabOoTHI.
JdemMoHcTpauMu

Ilopmpemuvi: H. 1. BaBunos,

N. B. Muuypumn, I'. JI. Kapneuenko,
I1. I1. JIykesauenko, b. JI. Acraypos.
Tabauyel u cxemwvi: «lLleATpBI

P OUCXOKICHUS 1 MHOTOOOp a3ust
KYJbTYPHBIX pacTeHUN», «3aKOH
TOMOJIOTUYECKHUX PSIJIOB

B HACJIEJACTBEHHON U3MEHYMBOCTIY.
JlaGopaTopHasi padoTta
«M3yueHune copToB KyJbTYpPHbIX
pPAaCTEHU U TTIOP OJ1 JOMAIITHUX
YKUBOTHBIX )

KOMOMHATHUBHAS CEJIEKIUs, COPT,
MopoJa, MTaAMM.

[IepeuncnsiTb OCHOBHBIE 3TATIbI
pa3BUTHS CEJIEKIIUU KaK Mp O1ecca

Y HayKH.

XapakTepu30oBaTh COACPIKAHUE

yuenus H. . BaBunosa

o LleHTpax mpoucxoxacHus

¥ MHOT000pa3us KyJIbTYpPHBIX
pacTeHuil.

[Toka3zsiBath LIeHTpBI p OUCXOXKACHUS
¥ MHOT000pa3us KyJbTypHbIX
pacrenuii u LleHTp bl JOMECTUKALIMN
JIOMAIIIHUX dKUBOTHBIX HA KapTe
MHpa, CBSI3BIBATH UX MECTOMOJIOKEHNE
C OYaramu BO3HUKHOBEHUS [P EBHEUIIIUX
[UBUIIN3AIINN.

CpaBHUBATH COPT, MOPOY, LITAMM

C BUJIAaMU-P OINYaAMU.

OO0o0CHOBBIBaTh 3HAUYCHHE 3aKOHA
TOMOJIOTUYECKUX PSI0B

B HACJIEICTBEHHON M3MEHYUBOCTHU

H. 1. BaBunosa a5 CeIeKIIMOHHOU
paboOTHL.

OnuceIBaTh MEp CIIEKTUBbI
JIOMECTHKAITMH M CO3JaHNE HOBBIX
COPTOB KYJIbTYPHBIX pacCTEHUMN, TOP O]
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JOMAIIHUX )KUBOTHBIX U IITAMMOB
MUKD OOpTaHU3MOB

15.2

Meto bl
CEJICKLIMOHHOM
pabotel. CoxpaHeHue,
M3yUYECHUE

W UCII0JIh30BaHME
FeHEeTUYECKUX

pecypcoB

MeTobl CeneKMOHHON pabOoTHI.
HckyccTBeHHBIM OTOOP : MacCOBBI

Y UHIUBHUYaJIbHBINA. DTaIbl
KOMOMHAIIMOHHOW CENEKIUH.
HcnbiTanue np ou3BoAUTENEN

10 NOTOMCTBY. OTOOp 10 F€HOTUITY

C MOMOILbIO OLIEHKU (DEHOTHIIA
MIOTOMCTBA U OTOOp O TEHOTUILY

¢ nomoibo ananuza JIHK.

M cKy CCTBEHHBIN MyTareHe3 Kak METO T
CENIEKIIMOHHON PaOOTHI.
PagnanioHHBIN 1 XUMHUYECKUN
MyTareHe3 Kak MICTOYHUK MyTalui

y KyJbTYPHBIX JOPM OpTaHU3MOB.
Hcnonbs30BaHnE TEHOMHOTO
pENaKTUpP OBAHUSA U METOJIOB
pexkomOunanTHbix JJHK nms nonyuenus
UCXOJHOTO MaTepuaja Juisl CEINeKINH.
[TonyuyeHue NoJUIIONIOB.
BuyTtpuBunosas rudpuauzanusi.
BIIM3KOpOICTBEHHOE CKPELIMBAHUE,
win uHOpuauur. Heponacresennoe

CKp €IIMBaHUE, WU ayTOp UIAHHT.
['erepo3uc u ero np MYKUHLI.

Hcnonb3oBanue rerepo3unca

PackpsiBath coqepxkaHue Tep MUHOB

Y TIOHSTUI: UCKYCCTBEHHBIN 0TOOD,

P OU3BOIUTEINH, IKCTEPbEP,

OJIM3KOP OJICTBEHHOE CKp EIIMBAHUE,
WJIN UHOP UIMHT, HEP OJICTBEHHOE

CKp €LLIUBAHUE, WU ayTOP UAUHT, YUCTAs
JIVMHUS, TeTepo3ucC (TuOpuaHas cuia),
T€HOMHOE P €IaKTUpP OBaHUE,
MCKYCCTBEHHBIN MyTareHes, (pakTopbl-
MyTareHsl, MOJIUIUIOUAbI, OTJAJICHHAS
ruOp uan3anms, CeKBEHUp OBaHUE.
XapaxkTepu30BaTh OCHOBHBIE METOIbI
CEJIEKIIMY PACTEHUN U KUBOTHBIX
UCKYCCTBEHHBIN OTOOP

U TUOP UIU3AIHIO.

CpaBHMBaATh MacCOBBIN UCKY CCTBEHHBIN
0TOOp C MUHAMBUIYaJIbHBIM, IOKA3bIBAThH
UX 3HAYECHHE JJIs1 CENEKIUU
KyJbTYPHBIX PACTEHUN U JOMAIITHUX
KUBOTHBIX.

[IpuBOAUTE KOHKP ETHBIE TP UMEP bl
OTJIaJIEHHOM THOp MIM3ALIMU B CETIEKIUH.
Onuckiath onbIT . JI. Kapnieuenko

IO TP €OTOJICHUIO OCCILIONHS
MEKBHIOBBIX THOP UIOB.
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B cenekuuu. OTnaneHHas
rudbpuauzanus. [Ipeononenue
Oecru1011si MEXBUIOBBIX THOP UOB.
JIOCTH>KEHHSI CEJIEKLMU PACTEHUM U
KUBOTHBIX.

CoxpaHeHue U U3yUCHHUE TeHETUY €CKUX
PECYPCOB KYJIbTYPHBIX PACTEHUMN U UX
JUKUX pOJIMYEH JIJTsl CO3/1aHUS HOBBIX
COPTOB ¥ THOPUJIOB
CEJIbCKOX O3S MCTBEHHBIX KYJIBTYP.
JdemMoHcTpanuu

llopmpemuwi: H. 1. BaBunos,

N.B. Muuypum, I'. /I. Kapneuenko,
H. bopnoyr, JI. K. benses.

Tabauywvl u cxemvt.: «MeTo bl
cenekuumy», «OTnaneHHas

ruop uaM3anms, « MyTareHes».
JlabopaTopHas padora

«M3yueHne MeTo10B CEIEKINU
pacTeHUIN

IIpakTuyeckas padbora

«IIpuBUBKa pacTeHUI.

Jkckypcusi « OCHOBHBIE METOIbI

Y IOCTUKEHUS CENEKIUU P ACTCHUIA

Y KUBOTHBIX (Ha CENIEKIIMOHHYIO
CTaHIINIO, TUIEMEHHYIO (pepMy,

COP TOUCITBITATEIbHBIA YUaCTOK,

Paznuuath Ha U300p aXkeHUAX (CxeMmax,
Ta0JIMIAX) Yy OTAEIbHBIX

p €/ICTaBHUTENEH KOHKPETHOTO COpPTa
Y TIOP OJ1bI XO3SIMICTBEHHO 1IEHHBIE
Ip U3HAKHU, HEOOX OMMBIE YEITOBEKY .
Xapakrepu30BaTh POJIb CENECKINU

B 00€CIeueHNH 1P 0I0BOJILCTBEHHOU
0€30MacHOCTH Y€eJI0BEYECTBaA.
[TpuBOIUTH KOHKP ETHBIE TP UMEP bl
TOCTUKECHUH CEIEKITNH KYTbTYPHBIX
pacTeHU U JOMAITHUX >KUBOTHBIX

B Poccun
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B TEIUIMYHOE XO35MCTBO,
B JIAOOpaTOPUIO arp OyHUBEP CUTETA
WIM HAYYHOTO LIEHTPa)»

HUTtoro gyacoB mo reme

4

16 | Tema «bHOTEXHOJIOTUS M CHHTEeTHYECKAsI O0MOJIOT U
16.1 | BruorexHomOIMs Kak 1 OOBEKTHI, UCIIOJIb3YEMbBIC PackpsIBatTh cosiep )kaHue Tep MUHOB
HayKa U OTpaciib B OMOTEXHOJIOTHH, — KJICTOUHEIE 1 IOHSTHI: OMOTEXHOJIOTHS,
P OU3BOJICTBA Y TKAHEBBIE KYJIbTYPHI, TpaJaUIIMOHHAsT OMOTEXHOIOTHS,

MUKpP OOpTaHU3Mbl, KX XapaKTEPUCTUKA.
TpaaumonHas GMOTEXHOJIOTUSL:
xjedoneyeHue, noJyyeHue
KHCIOMOJIOYHBIX MPOAYKTOB,
BUHOAETHE. MUKp 00HOTIOT U ECKUi
cuHTe3. OOBEKTHI

MUKP 00MOJIOTUYECKUX TEXHOJOTUH.
[IpousBoacTBo Oenka, aMUHOKUCIIOT

Y BUTAMHHOB.

JdeMoHCcTpauMu

Tabauywvl u cxemwvl: «cnonb30BaHue
MUKP OOPTaHU3MOB B IIP OMBIIIIIEHHOM
P OU3BOJICTBEY.

JlaboparopHnas padora

«3yueHne 00ObEKTOB
OMOTEXHOJIOT UMY .

IIpakTuyeckas padora

«ITonydeHne MOJIOYHOKHCIIBIX

P OTYKTOB.

MUKP 0OMOJIOTUUECKUI CUHTE3,
MUKP 00MOJIOTUYECKAsl TEXHOJIOTHS.
[lepeuncnsaTe HAIIp aBICHUs
OMOTEXHOJIOTHY; LICTIH U 3aJa4H,
cTosIMe Tiep el OMOTEXHOJOTUEH.
XapakrepuzoBaTh 0OBEKTHI,
UCIOJIb3yeMble B OMOTEXHOJIOTUH, —
KJICTOYHBIC U TKAaHEBBIE KYJIbTYPHI,
MUKP OOp TAHU3MBI.

OnuceIBaTh OCHOBHBIE METOIBI
TpaaUIIMOHHON OMOTEXHOJIOT UH

U IOCTHXKEHUSI MUKP 00MOJIOTUYE€CKOM
TEXHOJIOTHH.

O00CHOBBIBATH 3HAYECHUE
OMOTEXHOJOTUH

JUTSL CENBbCKOX 03I CTBEHHOTO

P OU3BOJICTBA
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Jkckypceus «buorexHosnorus —
Ba)KHEUIIIask TP OU3BOJUTEIIbHAS CUIIa
COBP EMEHHOCTH

(Ha OMOTEXHOJIOTUYECKOE

P OU3BOJICTBO )»

16.2

OcHOBHBIE
Harnp aBJICHUs
CUHTETUYECKOM
ounoJioruu

Co3naHue TeXHOJIOTUi

Y UHCTP YMEHTOB LICJICHAIP aBJIEHHOTO
W3MEHEHUSI U KOHCTP yUP OBaHUS
T€HOMOB C LIEJIbIO TIOJTYYEHHUS
OpPTaHU3MOB M UX KOMIIOHEHTOB,
coJiep KalllNX HE BCTP EHAOIIHECS

B P UPOJi€ OMOCUHTETUY €CKUE MY TH.
Knerounas nnxenepusi. MeTo bl
KYJIbTYPBI KJIIETOK U TKAHEH PACTCHUU U]
x*UBOTHBIX. Kpnobanku. ComaTndeckas
TUOpUAM3AINS U COMATUYICCKUIN
smOpuorenes3. Mcrnonb3zoBanue
TariouJI0B B CEJIEKIINU P ACTEHUMN.
M cKyCcCTBEHHOE OIIII0I0TBOP EHUE.
PexoHCTp yKIus SIMUEKIIETOK U
KJIOHUP OBaHUE )KUBOTHBIX. MeTo1
TpaHCIUTAHTAIMU SIJIEP KIETOK.
JdemoHcTpanuu

Tabauywvl u cxemvt: «Knerounas
WHKEHEP s

PackpsiBatTh cosiep )kanue Tep MUHOB

Y TIOHSTUI: KJIETOYHASI UHXKEHEP U,
KJIETOYHAsI TEXHOJIOTHS, METO]I
KYJIbTYPbI KIIETOK U TKAHEM,
TOTUIIOTEHTHOCTb, TTFOP UTTOTEHTHOCTb,
CTBOJIOBBIE KJIIETKHA, MUKD OKJIOHAJIbHOE
Pa3MHOXKEHUE PACTEHHM, COMAaTHYECKAs
rUOpUAN3ALIMS, TaTUIOUAbI, THOP UTIOMBI,
MOHOKJIOHAJIbHBIC U MOJIMKIOHAIbHBIC
AHTUTEIIA, METOJ TP AHCIUIAHTALINH SIAEDP,
KJIOHUP OBAHHE.

XapaxkTepu3oBaTb OCHOBHBIE

HaIp aBJICHUSI CHHTETUYECKON
OMOJIOTHH.

OnuceiBaTh HA KOHKP €THBIX P UMEP aX
METO/Ibl KJIETOYHOUW UHKEHEP UU.
[IpuBOAUTH TP UMED bI HCTIOJIb30BAHUS
MOHOKJIOHAJIbHBIX U OJIMKJIOHAIBHBIX
aHTUTEJ B MEIUIUHE.

O1eHUBATh 3HAUECHUE CUHTETUUCCKOM
OMOJIOTHH JJIS CEIILCKOTO XO3SMCTBA

1 MEIUIMHBI
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16.3 | XpoMocomHas 1 XpOMOCOMHasI ¥ TeHHas uHXeHepusa. | PackpbiBarh coziepKaHUe TEp MUHOB
Y TEHHAs] NHXKEHEp Usl W cKkyccTBEHHBINM CUHTE3 F'e€Ha U Y TIOHSTHI: T€HHAs UHKEHEP Usl,

KOHCTP YUPOBAHHUE pEKOMOUHAHTHBIX | PECTPUKIMOHHBIE SHAOHYKI€a3bl
JHK. /locTtmxenus u nep CieKTUBbI (pecTpuKTa3bl), TUIKHAE KOHLBI,
XPOMOCOMHOM Y TEHHOW MH)KEHEPUU. | IJIa3MHU[IbI, P ECTP UKLIMS,
DKOJIOTUYECKUE U ITUYECKUE JUTUP OBaHUE, TpaHchopmarws,
np 00J1eMbl TEHHON MHXKEHEP UH. CKpPHVHMHT, TP AHCT€HHBIE
JdeMoHCcTpanMu (reHeTHYECKU MOIU(PULIMP OBAHHBIE)
Tabauywr u cxemol: «1'eHHas OpTaHU3MBI.
UH)KEHEP UsD» OnuceIBaTh METOIbI

P ENp OAYKTUBHOTO U TEPAIIEBTUYECKOTO
KJIOHWP OBaHUs, KJIETOYHBIE T
€XHOJIOTUH U CIIOCOOBI T€HETHUECKOU
WH)KEHEP UH.

Xapakrepu3oBaTh JOCTHKEHUS TEHHON
WHKEHEP UH.

OueHnBaTh SKOJIOTHYECKHE

1 ATHYECKHUE TIP 00JIEMBI

KJIOHWP OBAHUS U CO3JaHHUS

TP aHCT€HHBIX OPTraHU3MOB,

TIEP CIIEKTUBBI P A3BUTUS

XPOMOCOMHOW ¥ T€HHOU

WH)KEHEP U1
16.4 | MenunuHckue 1 MenunuHckue OMOTEXHOIOTHUH. PackpbiBaTh conepkaHue
OMOTEXHOJIOTUH TEpMUHOB U MOHSATHI: MEIUIIMHCKAS

OMOTEXHOJIOTHS, META00JIOMHBIN
aHaJIN3, TCHOLICHTP NYECKUM aHATIN3,
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1IEP COHAITM3UPOBAHHAS MEIUIIVHA,
pereHepaTrBHas MEIUIMHA.
XapaKkrepu30BaTh METOIbI
METa00JIOMHOTO U F'€HOLIEHTP HYECKOTO
aHaJIN3a; UCIIOJIb30BAHNUE CTBOJIOBBIX
kieTokK; [11{P-nnarsocTuky; Taprernyo

TEp aluIo paka
HToro yacos 1o teme 4
PesepBHOE Bpems 1
OBIIEE KOJIMYECTBO 102

YACOB 110 [TPOI'PAMME
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11 KIIACC

HaumenoBanue

No KomuuaectBo OcCHOBHEBIE BUJIBI A€SITSILHOCTH
pa3/ienoB U TEM [IporpammHoOe coepxaHue

n/m 4acoB 00yuarouumxcs

y4eOHOro npeaMera
1 | Tema «3apo:xkaeHue 1 pa3BuTHE IBOJIOLUMOHHBIX MPEICTABJICHUNA B 0MOJIOTHU»
1.1 | OBonronMoHHas 1 OoumononHas teopus Y. Jlapsuna. | PackpbIBaTh CojiepKaHUe TEP MUHOB

teopus Y. /lapBuHa

[IpennochuIku BO3HUKHOBEHHUSI
napBuHU3Ma. JKU3Hb U HayuHas
nearesbHoCTh Y. JlapBuHa.
JdemMoHCcTpauMu

llopmpemuwi: Apucrorens, K. JIunneu,
K. b. JTamapxk, 3. K. Cenr-Uiep,
K. Krosee, Y. JlapBuH.

Tabauywvl u cxemovl: «CucreMa >KUBOM
npupobl (o K. JIunuero)y,
«JlecTHUIIA )KUBBIX CYLIECTB

(mo Jlamapky)», «MexaHu3m
dbopMupoBaHUs MIPUCIIOCOOTCHUNA

y PACTEHUH U )KUBOTHBIX

(mo Jlamapky)», «Kaprta-cxema
Mapupyta mytemectBus Y. JlapBunay,
«Haxonku Y. [lapBuHa»

Y TIOHATHIA: KP €allMOHU3M, BU]I,
cUCTeMaTHKa, OMHap Has HOMEHKJIATypa,
VCKYCCTBEHHAs CUCTEMA
KJaccu(pUKauu OpraHu3MOB,

UCTOP UUECKUM METOJ, 1ap BUHU3M.
XapaKrepu30BaTh B3IJIs/IbI
Apucrorens, Omnenokna, Jlykpenus
Kapa, /. Pes Ha pa3Butue xxuBou

TP UP OJIBL.

OnenuBath BKi1aa K. JInnnes

B pa3BUTUE OMOJIOTHUHU.

CpaBHMBATH B3IJIs/1bl HA BUJ

u ’Bojronuio K. Jlunnes, JK. b.
Jlamapxka u Y. /lapBuHa.

Kpurnuecku onieHUBaTh

Kp €aLIMOHUCTCKUE B3IJIS1bI HA )KUBYIO
IPUPOIY.

[Iep educisATh KyJabTyp HO-UCTOP HUECKUE
Y €CTECTBEHHO-HAYYHBIE TP €TI0 CBUIKA
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MOSIBJIEHUS 3BOJIIOLMOHHOM TEOP U1

Y. lapBuHa.

OnuceIBaTh p 0JIb HCTOP UIECKOTO
METOAA.

M3narare CyIHOCTb SBOJIIOLIMOHHOM
teopuu Y. JlapsuHna.

Ha3biBaTh 0OCHOBHBIE (pakThl OMOTpaduu
Y. JlapBHuHa U 3Tambl CO3JaHUS UM
ABOJIFOLIMOHHOM TEOp MU

1.2

JIBY>KyIIIM€ CHJIBI
SBOJIIOIMH BUIOB
o Y. /lapBuny

JIBMKy111ME CHUITBI SBOJIIOLIMY BUJIOB
no Y. JlapBuny (BbICOKast
MHTEHCHUBHOCTD P a3MHOKEHUS
OpTaHMU3MOB, HACIIECTBEHHAS
U3MEHYMBOCTh, 00pbHOa

3a CylIECTBOBAHUE, €CTECTBCHHBIMN

Y UCKYCCTBEHHBIN 0TOOD).
JdemMoHcTpauuu

Ilopmpem: Y. JlapBuUH.

Tabauyst u cxemovl: «PopMbI 0P OB
3a cyuiecTBoBaHue», «Ilopoasl
rony6eit», « MHorOOOpazue
KyJIbTYPHBIX (POPM KamycCThD»,
«ITopobl TOMaNIHUX KUBOTHBIX),
«Cxema o0pa3oBaHUs HOBBIX BUJIOB
(mo Y. JapBuny)», «Cxema
COOTHOUIEHUS JBUKYIIUX CHJI
ABOJIIOLIMM»

PackpriBath cojiepkaHue Tep MUHOB

U TIOHATHI: HACIEACTBEHHOCT,
U3MEHYUBOCTb, UCKYCCTBEHHBI OTOOD,
O6opb0Oa 3a CyImecTBOBaHHE,
€CTECTBEHHBIH O0TOOD.

N3narath CyIHOCTb YUEHUS

Y. JlapBuHa 00 UCKYCCTBEHHOM OTOOPE.
XapaKTepu3oBaTh JBWKYILHE CUITbI
ABOJIIOIMYU BUJIOB 110 JlapBUHY.
[IpuMeHATh 3HAHUS O IBUXKYIIIUX CHUJIaX
ABOJIIOIMU BUJIOB 110 Jlap BUHY

1715 00'bsICHEHUS MHOTO0Opa3usi BUJIOB,
MOPOJ1 IOMAIIIHUX KUBOTHBIX U COPTOB
KYJbTYPHBIX paCTECHUN
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1.3 | ®opmupoBanue 1 OdopmiieHre CHHTETHYECKOM Teopun | PackpbIBaTh cofepKaHue TEp MUHOB
CHHTETHYECKOU sBosironuu (CTO). HeitrpanbHas H TIOHSTHI: ap BUHU3M, My TalluH,

TEOP UM HBOJIFOLIUU Teop ust 3Boround. CoBp eMeHHas MY TaIMOHHBII I OLIECC.
ABOJIIOLIMOHHAS] OMOJIOTHS. OOBACHATH TP UUUHBI Kp U3UCA
3Ha4YEHHE IBOTIOLMOHHOMN TEOP U1 Jlap BUHU3MA.

B (JOpMUPOBAHUHU ECTECTBEHHO- OO6O0CHOBBIBAaTh 3aKOHOMEP HOCTb
Hay4HOM Kap TUHBI MHUpaA. TpaHCPOpMalMK J1ap BAHU3MA
JdeMoHCcTpanMu B CUHTETUYECKY IO TEOP U0 IBOIIOLIUU
Ilopmpempui: C. C. YeTBEpUKOB, (CTD).
U. W. HImansraysen, [I. Xonnens, W3narath ocHOBHbIE N0J10keHns CTD.
J1. K. benses. OuenuBatsh Brian ['. [Ile ®puza,
Tabnuywl u cxemwvl: «OCHOBHBIC C. C. YerBepukona,
TMIOJIOKEHUSI CHHTETUYECKOU TEOP U N. U. HImaneraysena, /1. K. bensieBa
ABOJTIOLIUNY B popmuposanue CTD.
OunenuBath 3Hauenue CTD
B (hOpMUPOBAHUH COBPEMEHHOM
€CTECTBEHHO-HAYYHOU Kap THHBI MUpa
Htoro yacos 1o teme 4
2 | Tema « MUKPOIBOJIIOLMS H €€ Pe3yJabTaThbI»

2.1 | Dransl 3 [Tomynsupsa Kaxk anemMeHTap Has PackpriBate cosiepxaHne Tep MUHOB
3BOJIFOLIMOHHOTO enuHuua 3Bosironnd. CoBp EMEHHBIE Y TTIOHATHIA: MUKP O3BOJIFOLUA,
mpoueccea: METOJbl OLIEHKA I'€HETUYECKOTO MaKp 03BOJIOLMS, MyTallX, IO JISLIMS,
MHKD O3BOJIIOLIHS pa3Hoo0pas3us U CTPYKTYpHI KOMOUMHAIIMK T€HOB, T€HO(OH,

Y MaKp 0O9BOJIIOLU. nomyJAuui. Mzmenenne resogonaa JIIEMEHTAP HOE DBOJIFOLIMOHHOE SIBJICHHUE.

[Honmynsaums — MOIYJIALIMHU KaK dJIEMEHTap HOE XapaxkTepu30BaTh MUKP O9BOJIIOLUIO KAK

AJIEMEHTap Has ABOJIIOLIMOHHOE SIBJIEHUE. 3aKOH ATaIl MOSBJICHUS MIPUCIIOCOOTICHUN

€MHULA SBOJIFOLIAN reHernyeckoro paBHosecus /. Xapau, | u Bu1ooOpa3oBaHus.
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B. Baiinbepra. XapaKrepu30BaTh MOIYJIALUI0 KaK
JleMOHCTpanun AIIEMEHTApP HY 10 €IMHUILY 3BOJIFOLIUH.
Tabauywvl u cxemwvr: «MyTaumoHHas [lepeuncnsaTe MpU3HAKU UIEATBHOMN
U3MEHUUBOCTHY, «[lomynsanuonnas HOMYJISIUUU U OOBSICHITH yCIIOBUS
CTpyKTypa BuIa», «Cxema Ip OSBJICHUS| BBIIOJHCHUS 3aK0Ha Xap Ju—
3akoHa Xapau—BaiinOepray. Baiin6epra.
JlaGopaTopHasi paGora [IpuMeHATh UMEIOIIUECS 3HAHUS
«BrIsBIEHNE U3MEHYMBOCTH Y 0CO0CH | ISl OOBSICHEHUS 1P MUMH U3MEHUYUBOCTH
OJTHOTO BHUIA» y ocobeii 0JTHOTO BUA
DJeMeHTap HbIE 3 DnemeHTapHbIE PakTOp bl (ABIKYIIKE | PackpbiBarh cosep kaHue Tep MUHOB
(baKTOP bI BOITIOLIUH CHJIBI) 3BOJIIOUMU. MyTallmOHHBIN Y TIOHSTHI: My TallMOHHBIN I OLIECC,
npouecc. KomOuHatuBHas KOMOMHATHUBHAS U3MEHUYUBOCTb,
W3MEHYUBOCTb. [[peti reHoB — HOMYJISLIMOHHBIC BOJIHBI, Jp el TeHOB,
Clly4aiiHble HEHAIIP aBJICHHBIE MUTp ALK, U30JIS1HUsA, reoTpapuueckas
U3MEHEHUS 4acTOT ajljlelen (TpocTpaHCTBEHHAs) U30JISI1MS,
B nomyasuusax. IhdexT ocHOBaTe . ounoJsiornyeckas (penpoayKTUBHAS)
Murpanun. M30sa0us nomy nsmmii: n30Js1us, 3P ekt ocHoBaTeNs, 3pPexT
reorpaduyeckas (IpOCTPAHCTBEHHAs), | OyTBUIOYHOI'O OPJIBIIIKA.
OouoJioruyeckas (penpoayKTUBHAs). XapaxTepu30BaTh 2JIEMEHTAP HbIE
JeMoHCcTpauMu (akTOop bl (ABUKYIIHE CUITBI) 3BOJIFOLIUH.
llopmpemuwi: C. C. UeTBep NKOB, OuenuBatsh Bkiag C. C. YerBepukona,
3. Maiip. . Maiipa B pa3BUTHE IBOJTIOLUOHHOTO
Tabauywvl u cxemol: «JIBKyLIHME CUIIBI | YUEHHUSI.
ABOTIOLUANY, « DKOIOTHYECKAS OOBACHATH [P UUMHBI HEHATIPABJIEHHOTO
U30JISIIUS TOMYJISIHUN CEBAaHCKOM JICHCTBUS AIIEMEHTAP HbIX
popenm», «I'eorpaduueckas H30IALMSA | SBOTIOMUOHHBIX (PaKTOPOB.
JIMCTBEHHUIIbI CHOUP CKOU [IpumeHsaTh UMEroINECs 3HAHUS
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Y JIMCTBEHHUIIBI J1ayp CKOW»,
«ITonmynA1MOHHBIE BOJIHBI YUCIIEHHOCTH
XUITHUKOB U KEP TBY

O JIBIKYLIMX CHUJIaX HBOJIOLUU
1151 OOBSICHEHUS TP MUMH P a3HO00p a3us]
reHO(OH/1a TOMYJISIUI OJTHOTO BHJIA

2.3

EcrecTBenHbIN
oTOOp —

HaIp aBJISFOIAN
(pakTOp 3BOJIFOLIUU

EcrectBennbiit otOOp —

HAIp aBJISIOMUN (PaKTOP SBOITIOLUU.
@Dop MBI €CTECTBEHHOT'O 0TOOpa:
JBIDKY UM, CTAOWITU3UP YIOITUH,
paspbIBarOUi (IU3PyITUBHBIN).
[TonoBoit 0T60p. Bo3HUKHOBEHUE

Y DBOJIIOIMS COLMAJIBHOTO TIOBEICHUS
KUBOTHBIX.

JdeMoHCcTpauMu

Tabauywl u cxemvr: «Cxema JIEHCTBUS
€CTECTBEHHOT0 0TOOpa», «DopMbl
00pBOBI 32 CYyIECTBOBAHUEY,
«MHIyCcTpManbHbIN METAHU3MY,
«KuBbIE NCKOTTAEMBIE

PackpbiBath coep:kaHue Tep MUHOB

Y TIOHSTHI: €CTECTBEHHBIN 0TOOD,
JBWXKYIIUN OTOOP, CTAOMITU3UP YIOLLMI
0TOOP, pa3phIBaIOLIMi 0OTOOP, MOJIOBOI
0TOOD.

XapaxkTepu30BaTh €CTECTBEHHBIN OTOOD
KaK JIBIDKYILYIO U HAITP aBJISIOIIY O CUITY)]
HBOJIIOLIUH, €r0 (POPMBI.

Paznuuare ¢popMbl €CTECTBEHHOTO
0TOOpa B MOMYJISIIUSX, TP UBOAUTD

P UMEP bl AEUCTBUS B MOITY JISLMIX
¢dopM ectecTBeHHOTO OTOOpA.
OOBACHATH P EANOCHUIKA

JUTSL IEUCTBUS IBMKY LN

U cTabunusup yrouiei popm
€CTECTBEHHOI'0 0TOOpa.

CpaBHUBaTh (HOP MBI ECTECTBEHHOTO
0oTOOpa, J1e1aTh BbIBOAbI HA OCHOBE
CpaBHEHHSI.

[Ip umMeHsITh UMEIoIITeCs 3HAHUS

0 €CTECTBEHHOM OTOOpE

T OOBSICHEHUS TP OIIECCOB,

P OUCXOSIINX B MOMYJIAIMSIX BUIOB
OpTaHU3MOB
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2.4

[Ipucnoco6iaeHHOCTh
OpTaHU3MOB KakK
pe3ynbTaT

MUKD 09BOJIOLUU

[Ipucnoco61eHHOCTh OPTraHU3MOB KaK
pE3yabTaT MUKP O3BOJIIOLIHH.
Bo3HukHOBEHUE Np MCIOCOOJIEHU

y opranu3MoB. Apomop (o3l

u uanoaganrauuu. [Ipumepbr
MPUCIIOCOOIEHUI Y OPTaHU3MOB:

Mop osornyeckue, GU3n0IOrnIeCKUe,
OMOXUMHYECKHE, TIOBEICHYCCKHE.
OTHOCHUTENBHOCTH TP UCIIOCOOJIEHHOCTH
OpTaHU3MOB.

JdemMoHcTpauMu

Tabnuyol u cxemol:
«ITokpoBuTENHCTBEHHAS OKpacKa
KUBOTHBIX», «[Ipenynpexnaromas
OKpacKa KMBOTHBIX),
«DPU3NOTOTUYECKUE aJlalTAluN,
«ITpucnocoOIeHHOCTh OPTaHU3MOB U
€€ OTHOCUTEIBbHOCTBY.
OGopyaoBanme: repOapun pacTeHHUIL;
KOJUIEKIIUY HACEKOMBIX; Uyydelia NTHI] U
3BEpEU C MPUMEP AMHU P a3JIMIHBIX

P UCTIOCOOJICHUH.

JlabopaTopHas padoTa
«ITpucnocoOneHnst OpraHu3MOB U UX
OTHOCHUTEIIbHAS 1IEIECO00PA3HOCTY.
JlabopaTtopHas padora

«3yuenne apomop Go30B u

PackpbiBaTh cosepxaHue Tep MUHA

P UCTIOCOOJIEHHOCTh OPTaHU3MOB
(apanramus), apomop Go3s,
UM0aIanTalus.

[IpuBOAUTH KOHKP €THBIE TP UMEP bl

P UCTIOCOOJIEHUI OPTraHU3MOB

(Mop ponoruueckue, PU3NOIOTr HUECKHE,
OMOXUMHUYECKHE, TIOBEICHUCCKHE).
OOBACHATH MEXAHU3M BO3HUKHOBEHHUSI
P UCTIOCOOJIEHUH Y OPTaHU3MOB.
[TpuBoITH IpUMEPHI apoMOP PO30B

Y UIMOAQIaNTAllui y PaCTEHUAN

Y )KUBOTHBIX.

OOBsCHATH pOJIb apoMOpP GHO30B

B OCBOEHUHU OpTaHU3MaMU HOBBIX CP €]l
oOuTaHUs.

OOBSACHATH P OJIb UINOAIANTALMI

B P UCTIOCOOJICHUH OPTaHU3MOB

K KOHKP €THBIM YCIIOBHUSM Cp €/IbL.
Jloka3pIBaTh OTHOCUTENBHBINA Xap aKTep
P UCTIOCOOJIEHHOCTH M TP UBOIUTH

P UMEP bl OTHOCUTEIILHOCTH aIalTaIlHiH.
PackpriBaTh 3HaUCHHE TBUKYIITUX CHIT
3BOJIIOLMU B (JOP MUP OBAHUU

P UCTIOCOOJICHHIA
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WINOAaNTAllui Y PaCTeHUN
U JKUBOTHBIX»

Bun, ero kpurtep un 2 Bun, ero xpurepuu u CTpyKrypa. PackpsiBaTh cosepxanue Tep MUHOB

U CTPYKTypa JleMoHCTpanuu Y TIOHATUN: BUI, KPUTEP UM BUJA,
Tabauywl u cxemor: «Kpurepun Buga», | noaumop GusM, BHIbI-IBONHHUKH, ap eall,
«Bunpl-1BorHUKN», « CTPYKTypa BUA | SKOJIOTUYECKAsl HUIIIA, O JISIHS,

B IIpPUPOJLH. BUJI0BOU Kap UOTHUII, KOCMOIIOJIUTHI,
OO6opynoBanme: rep6apuu pacTeHUit; | SHAEMHUKH, TOABUIbL, SKOTUIIBI.
KOJIJICKIIMHM HACCKOMBIX ; Uydesia OTULl | XapaKTepru30BaTh Kp UTEP UM BUIA

Y 3BE€pEN pa3HBIX BUIOB. (Mop Qonoruueckuii, reHeTUYECKU,
JlabopaTopHas padora OMOXUMUYECKUM, reorpaduueckuid,
«CpaBHeHUE BUAOB HKOJIOTHUYECKUNA, OMOXUMUYECKHUI).
10 MOP (POTTOTHIECKOMY Kp UTEP U0 OOBsACHATH HEOOXOTUMOCTD

UCIO0JIb30BaHUs BCEH COBOKYITHOCTH
KpUTEP UEB JIJIs OIP €1CJICHHS BUIOBOM
P UHAJJIEKHOCTH Op raHU3Ma.
[IepeuncnsiTe OCHOBHBIE

BHY TP UBUIOBBIE TPYTIITHUPOBKH.
OOBACHATD NP UUUHBI

CYILIECTBOBAHUSI MOHO-

Y TIOJIUTUIINYE€CKUX BUJIOB.
CpaBHUBAThH BUJIBI

10 MOP (POJIOTHIECKOMY

Kp UTEP IO
BunooOpa3oBanue 2 Bunoo6pa3oBanue kak pe3yibTat PackpriBaTh conepkaHne TEP MUHOB
KAaK pe3yJIbTaT MHKD 03BOJIIOIMH. M30mmsanns — U TIOHATHIA: BUA00Opa30BaHue,
MHKD O3BOJIIOLINN. KJIF0Y€BOH (haKTOp BUI00OPA30BAHUSA. | U3OJISIIIHSL, KOIBOJIOLIHSI.

106



OenepanpHas padouas nporpamma | buonmorus. 10—11 kmaccer (yrinyOneHHBIH ypPOBEHD)

CBi3b
MHUKD O3BOJTIOLIUU
U DIMUIEMUAOJIOTUA

[TyTy 1 cniocoObl BUI000Pa30BaHUS:
ajonaTpudeckoe (reorpaduieckoe),
CHUMIIATP HIECKOE (IKOJIOTUIECKOE),
«MTHOBEHHOE» (TIOJIMILTOUINA3 AN,
rubpuauzanys). JIuTeapHOCTh
ABOJIIOIIMOHHBIX TP OIIECCOB.
Mexanu3mbl GOpMUP OBAHUS
OMOJIOTUYECKOTO Pa3HO00pa3usi.

Posp 3BOTIOIIMOHHON OMOJI0THH

B pa3pabOTKe HAYYHBIX METOJIOB
coXpaHeHust OnopazHooOpas3usl.

MUKp 03BOTIONNS W KOIBOJIFOITUS
Mapa3uToOB M UX X0351€B. MeXaHU3MBI
dbopMHp OBaHUS yCTOWINBOCTH

K aHTHOMOTHKAM U CTIOCOOBI 00pHOBI

C HEN.

JdemMoHcTpanuu

Tabauywvt u cxemst.: «CriocoObI
BU1000pazoBanusy, «I eorpaduyueckoe
BUJ1000pa30BaHKUE TPEX BUIOB
JaHIBIIEH», « IKOJIOTHIECKOE
BU000pa30BaHKE BUOB CHHUID,
«ITonummonasl pacrenuity», «KamycrHoA
peaeuHbIN THOp UIY.

OGopyaoBanue: repoap U pacTeHun
OU3KUX BUIOB, 00p a30BaBIINXCS
pPa3IUYHBIMH CIIOCOOaMU

XapaxkTepu3oBarh BUI000pa30BaHue
KaK pe3yJIbTaT MUKP O3BOJTIOIIHH.
OOBSACHATH pOJIb U30JISALIUU

B 00pa30BaHUM HOBBIX BUJIOB.
XapaxkTepu30BaTh Pa3IMUHbBIE CIIOCOOBI
BH1000pa3oBaHmsl (aI0maTp HIECKOe,
CUMIATpP HYECKOE).

[TpuBOAUTE KOHKD €THBIC TP HMEP bI
BUJIOB, 00pa30BaBIINXCS P a3IMIHBIMU
crocobamu.

[IpuMeHaTh 3HAHUS CHOCOOOB
BUJ1000pa30BaHus 1J1s1 OObSICHEHUS

Ip UMUH MHOT000pa3us BUAOB.
OOBACHATH BO3HUKHOBEHHUE
YCTOWMYMBOCTH MATOTE€HOB

K aHTHOMOTHKAM

HTtoro yacos 1mo teme

14
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3 | Tema «MaKpo3BOJIIOLUA U €€ Pe3yabTaTbI»
3.1 | MaxkposBoutonusi. 1 Meto bl n3ydeHuss Makp 03BOIIOLMHU. | PackpbIBaTh cojiepKaHuE TSP MUHOB
[TanieoHTOOTHUECKHE [TaieOHTOTOTHUYECKHE METOIbI Y TIOHSTHUI: MaKp 03BOIIOLINSA
METO/1bl U3y4ECHHUS n3y4deHus 3BoJironuu. [lepexoansie (punorenes), nep exoaHbie HOPMBbI,
ABOJIIOIIUU dbopMbI 1 HGUITOTCHETUIECKHUE P 5ITBI (bunoreHeTUYECKUe P SiJibl,
OpTaHU3MOB. NaJCOHTOJIOTUSl.
JleMOHCTpAHH Xapakrepu30BaTh MaKp 09BOJIOLHIO KaK
Tabauywl u cxemol: HAJIBUJIOBYIO ABOJTIOLINIO 00Opa30BaHUS
«DUIIOTeHEeTHY €CKUI P AT JTOIIATN, Kp YIHBIX TAKCOHOMHYECKUX EIUHUII.
«ApXeonTepuKcy, «3Bepo3yoble OOBSACHATH 3HaUEHUE
amep b, «Crerouedaby, NaJIC€OHTOJOIMUECKUX HCCIIE10BaHUNA
«Punnodurer», « CeMeHHbIE JUTs1 TIoJTyueHUs ()aKTOB HBOJIIOIUH
[arnop OTHUKW. OpPTaHU3MOB.
O6opynoBanme: KOJIEKIUH, [IpuBOOUTH P UMEP BI OPTAHU3MOB,
rep06apuu, MyJIs>KU HCKOTTAaeMbIX OTHOCAIIMXCS K IIEP EXOHBIM
OCTaTKOB OPTaHU3MOB popmam.
Ha3piBaTh rpymibl OpraHU3MOB,
JU1s1 KOTOP BIX BOCCTAHOBJIEHBI
(duoreHeTu4eCcKue psibl.
CpaBHHUBATh P OLIECCHI
MaKp 03BOJIIOIMHA ¥ MUKP O9BOJIFOIIH
3.2 | buoreorpaduueckue 1 buoreorpaduueckue meTo b1 PackpbIBaTh coep )KaHnue TEP MUHOB
METO/1bl U3Yy4EHHUS n3ydeHus sBoaounu. CpaBHeHHE U IOHATHIA: Ororeorpadusi, SHAEMHKH,
ABOJIFOLIUU (Guopbl U ayHbl MATEP UKOB P CJIMKTHI.

1 ocTpoBOB. bruoreorpaduueckue
obnactu 3emiu. Buapi-sHaeMuxu
U P €ITUKTHI.

OOOCHOBBIBATH 3HAUCHHUE
ouoreorpaduu 115 U3yUCHUS
ABOJIIOIIUN OPTaHU3MOB.
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JeMoHCcTpauMu

Tabauyvl u cxemvl:
«buoreorpaduueckre 30HbI 3eMIIN»,
«Jpeii KOHTUHEHTOBY, « PEMUKTHI».
Oo6opyaoBanme: rep 6ap uu; KOJIJIEKIINY
HACEKOMBIX

[lepeuncnsate Ouoreorpaduyeckue
obnactu 3eMiIu U OOBSCHATH NP MUHUHBI
UX BBIJICIICHUSI.

CpaBHuBath Guiopy u payHy MaTepuKOB
U OCTPOBOB, PACTEHUS U )KMBOTHBIX
pasHbIx Ouoreorpaduueckux obiacTeil.
[TpuBOIUTE P UMEP BI P EITUKTOBBIX
OpTaHU3MOB, BUIOB-DHIEMHKOB.
OOBSICHATD NP UYHHBI COXP AHEHUS
BUJIOB SHAEMHKOB U «KUBBIX
UCKOTIAeMBbIX»

3.3

OMOPHUOIOTUYECKUE
U CpaBHUTENBHO-
Mop (hostoruyeckue
METOIbI U3y4CHUS
ABOJTIOIUH

OMOPHOTOTUUECKUE U CPABHUTEIBHO-
MODP (pOJTOTHYECKUE METOIbI U3YYCHHUS
ABOJIIOLMU. | 'eHeTHYeCKe MEXaHU3 MBI
ABOJIFOLIMM OHTOTE€HE3a U MOSBJIICHUS
ABOJIFOLIMOHHBIX HOBIIIECTB.
['oMoJIOTHYHBIE U AaHATTOTUYHbIE
oprassl. PynuMeHTap Hple Oprasbl

1 aTaBU3Mbl. MOJIEKY AP HO-
IeHETUYECKUE, OMOXUMUYECKHE

Y MAaTEMATUYECKUE METOIbI

M3y4eHUs IBOJIOLUH. ['OoMosIornuHsIe
reHbl. COBpEeMEHHBIE METOIbI

MOCTP O€HUS (PUITOTEHETHIECKIX

JIEP €BBEB.

XPpOMOCOMHBIE MyTallUX U 3BOJIIOLINSA

I'€HOMOB.

PackpbiBaTh cosepxaHue TEp MUHOB

U TIOHATHI: SMOp HoJIorust, MOp (hostorus,
TOMOJIOTUYHBIE M aHAJIOTUYHBIC OPTaHB,
P YAUMEHTHI, aTaBU3MbI, OMOX IMHYECKAs
TOMOJIOTHUS.

XapaxkTepu3oBarh 3MOPHOJIOT NUECKHE,
CpaBHUTEIBHO-MOP (hOTTOTHUECKHE,
MOJIEKYJISIPp HO-T€HETUYECKHE,
OMOXHMMHUYECKHUE, MAaTEMaTUIECKIE
METO bl U3YUEHUS SBOJIIOIUU.
OOBsCHATH 3HAUEHUE YMOP MOJTOTHH,
Cp aBHHUTEIBHON MOP (POJIOTHH,
MOJIEKYJISIp HOM T€HETUKU, OMOXUMHUH,
OmonHMOPMATHKH I H3YUCHUS
ABOJTIOLIMN OPTaHU3MOB.

OuenuBath Bkiag A. O. KoBaneBckoro
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JeMoHCcTpauMu

Ilopmpemui: K. M. bap,

A. O. Koanesckuii, @. Mromnep,

3. I'ekkenb.

Tabauywvl u cxemol: «HauanpHbIe
CTaJ My SMOP UIOHATLHOTO Pa3BUTHUSA
MMO3BOHOYHBIX KUBOTHBIX),
«["'oMo0OrNYHbBIC 1 aHATOTUYHBIC
opraubp, « Py TUMEHTB», « ATaBU3MBI»,
«Xp OMOCOMHBIE HA0OPHI UETTOBEKA

U IIMMIIaH3EY .

O6opynoBanme: KOJJICKIUH,

rep 0apuu, MyJIsDKE TOMOJIOTUYHBIX,
AHAJOTUYHBIX, PyJIUMEHTAP HBIX
OpTaHOB U aTaBU3MOB

B Pa3BUTHE PBOJTIOIIMOHHOTO YUCHHUS.
OnuckIBaTh TEHETUYECKUE MEXAHU3MbI
HBOJIIOIIMU OHTOTEHE3a U TOSIBICHUS
HBOJIIOIMOHHBIX HOBILIECTB.

[IpuBOoAUTE IpUMEPBI ATABU3MOB U
PYJAMMEHTapHBIX OPTAHOB Y Pa3JIUYHBIX
OPraHU3MOB U OOBSICHSATH NP UUUHBI UX
MOSIBJICHUSL.

[IpuBOAUTE IPUMEPHI TOMOJIOT UYHBIX

Y QHAJIOTUYHBIX OPTaHOB.

CpaBHMBaTh CTPOEHHUE OPTaHOB

y OpTaHHU3MOB P a3HBIX
CUCTEeMATUYECKUX TP YIIIL.

[IpuBOUTH IpHUMEP bl OMOX UMY ECKO
Y TEHHOW TOMOJIOTHH.

OrneHnBaTh 3HaAYCHUE OMOMH(POP MATUKH
JJ1 U3yYEHUsI 3aKOHOMEP HOCTEN
HBOJIIOIIUHU

3.4

OO01ue
3aKOHOMEP HOCTU
ABOJIOIUHA

OO6uue 3aKOHOMEPHOCTH (IIpaBUiIa)
sBoJIIOIMU. HeoOpaTuMocTh HBOJTIOIUN.
AnantvBHas paaualus.
HepaBHOMEpHOCTH TEMIIOB 3BOTIOIUH.
JdeMoHCcTpanMu

Tabauywvr u cxemol: «I'maBHbIC

HaIp aBJICHUS IBOTIONUNY, « O01IHEe
3aKOHOMEP HOCTH 3BOJTIOLIUI)

PackpriBaTh coneprkaHue Tep MUHOB

Y MIOHATUI: cMeHa (yHKUNI OpTaHOB,
HEOOp aTUMOCTh 3BOJIFOLIUH, aIalITUBHAS
paxuanus, Hep aBHOMEP HOCTh TEMIIOB
HBOJIIOLINY, YEP €JOBAHKE ITIaBHBIX
HAITp aBJICHUH SBOJIIOLINH.
AHanu3upoBaTh NP NUUHBI

Yyep e10BaHus IJIaBHBIX HAIPaBJICHUN
DBOJIFOLIUY.
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[IpuBOIUTH TP UMED Bl

TP OMCX OKJIEHUS] OPTAHU3MOB

OT HECHELMATU3UP OBAHHBIX TP EAKOB U
UX IIPOT'P ECCUP YIOLLEH CEUaIu3aliiM.
OOBACHATH P UUMHBI HEP ABHOMEP HOCTH
TEMIIOB 3BOJIOLIMH.

[IpuBOAUTE p UMEP bI ATATITUBHOU
paauanvu y OpraHu3MoB.

OOBACHATH NP UIUHBI HEOOP ATUMOCTH
DBOJIIOLIUHU

HTtoro yacos 1o teme 6
4 | Tema «IIpoucxoxaeHue U pa3BUTHE :KM3HHM Ha 3eMJie»
4.1 | I'umoTe3sl 2 Hayunsble runore3sl npoucxoxaeHuss | PackpbiBaTh cojiepxaHue TEp MUHOB

BO3HUKHOBEHUS KU3HU
Ha 3emMiie

KU3HU Ha 3emiie. AOuoreHe3

U na"cnepmus. JloHayuHbie

TP €ACTABJICHUS O 3ap OKJICHUU KU3HU
(kpearmonusm). ['unoresa
IIOCTOSTHHOT'O CAMO3apOKICHUS KU3HU
U ee omnp osepxkeHue onbitamu O. Penu,
JI. Cnannanuanw, JI. ITacrepa.

[Tp oucxoxaenue ;xnu3uu

1 acTpoOuOoI0THs.

JdeMoHCcTpanMu

Ilopmpemuwi: ®@. Penn,

JI. Cmannanuanw, J1. ITacrep.
Tabauywvl u cxemvr: «Cxema onbITa

®. Penn», «Cxema onbiTa JI. [1acrepa

Y IOHSTHIL: K €AlIMOHU3M, BUTAJIU3M,
MaHCIep MUs, aOUOTeHE3.

N3marath HAy4YHbBIE TUIIOTE3I U TEOP UU
TP OMCXOKJICHUS KU3HU Ha 3EeMIIE.
OuenuBath Bkiaajg ®@. Penu,

JI. Cnannanuanu, JI. [Tacrepa

B ()op MUp OBaAaHUE HAYUHBIX B3IJISI/IOB
Ha NP OUCXOXKICHUE )KU3HU HA 3EeMIIE.
[lep euncnsTe cTaguy pa3BUTUA )KU3HU
Ha 3emJie, COTIIaCHO TeOp MU OMOTO033a
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I10 U3YYCHHIO CaMO3ap OKACHUA
KHU3HHN

4.2

OCHOBHBIE dTAIIBI
HEOPTaHUYECKOU
SBOJIIOLIAU

OCHOBHBIE 3Tallbl HEOPTAHUYECKOU
sBosrouud. [nanerapHas
(reosoruyeckas) BOJIOIHS.
XUMHYECKast DBOJIIOLUA. AOHOTeHHBII
CUHTE3 OPTAaHUYECKUX BEIIECTB

n3 Heoprannueckux. OnbeiT C. Muwiepa

uI'. FOpu. O6pa3zoBaHue NoJIuMep OB
n3 MoHOMepoB. KoanepBaTHas
runoreza A.M. Onmapuna, runoresa
nep BUYHOTO OynhoHa [[. XomneiiHa,
reaerndeckas runoresa I'. Memnepa.
Pu6o3umer (T. Yek) u runotesa
«vmupa PHK» V. I'unGepra.
dopmupoBaHUe MEMOpPaH U
BO3HUKHOBEHUE NP OTOKJIETKHU.
JdemMoHcTpauuu

llopmpemui: C. Munnep, I'. FOpu,
A. WU. Onapun, 1. XonaeiH,

I'. Mennep.

Tabnuywl u cxemol: «Cxema OTbITA

C. Munnepa, I'. FOpu», «DTamnsl
HEOP TAaHUYECKOM IBOTIOLIAN.

BuprtyajabHasi 1ab6opaTtopHasi padora

«Mopaenup oBaHue onbITOB Mujiep a—
FOpwu no uzyuenunto abMOTEHHOTO

PackpriBaTh conieprkaHue TEp MUHOB
Y TIOHSATHIN: Te0JIOTHYECKAas BOJIFOITHS,
XUMUYECKast dBOJIFOIHUS, a0MOTEHHBIN
CHHTE3, NlepBUYHas atMocdepa,
Koarep BaTHbIE KA, pUOO3UMBI,
p OOUOHTHI.

XapakTepru30BaTh OCHOBHBIC ATATIBI
XUMUYECKOH IBOJTIONH.

Ha3zpiBaTh XuMHUECKHI COCTaB

nep BUYHOM atMocdep bl 3eMITH.
OuenuBatsb Briaa C. Muiiepa,

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

B (popmMuUpOBaHNE HAYYHBIX B3TJISI0B
HAa TP OMCXOK/ICHUE KU3HHU Ha 3eMIIe.
OnuceIBaTh yCIOBUS, HEOOXOUMBIC
11 aOMOTEHHOTO CUHTE3A
OPTraHUYECKUX COCAUHEHUM.
[IpuBOUTH IPUMEPHI MOJIEKYI,

y KOTOP bIX BO3HUKJIH TP OTIECCHI
TeHETUYECKOTO KOTIP OBAHUS

U (ep MEHTAaTUBHASI aKTUBHOCTD.
OO0O0CHOBBIBATh HEBO3MOXKHOCTh
MOBTOPHOT'O BO3HUKHOBEHHUS JKU3HU
Ha 3emiie
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CUHTE3a OPTaHUYECKUX COCTUHEHUIN
B IIEp BUMHOM aTMOcdep e»

4.3 | Uctopus 3emiu u Ucropus 3emiin 1 METOIBI €€ PackprbiBate coaepxaHue TEp MUHOB
METOIbI €€ M3y YEeHHs n3ydenus. Fickoraemble OpraHUYECKUE | U MIOHITUI: TEOXP OHOJIOTHS
octaTku. ['eoxpoHomorus u ee MeTopl. | (OTHOCUTENbHAs, aDCOIIOTHAS),
OTtHocuTenbHas U a0COMIOTHAS OKAMEHENOCTH, METOIbI
reoXp OHOJIOTUs. [ 'e0XpOHOIOru4eckass | reoxXp OHOJIOTHH, T€OXP OHOJIOTNYeCKast
[IKaJIa: 0HBI, 3P bl, IEPUOABI, DNIOXHU. | IIKaja: 30HbI, 3Pbl, IEP UOIBI, JIIOXH.
JdemMoHcTpauuu Xapakrepu3oBaTh METObI U3YUCHUS
Tabauywl u cxemol: UCTOPUU 3EMIIH.
«I'eoxpOHOJOrMUECKas MIKAIay. [Iepeuuncnate pa3aensl
O0opynoBanme: KOJUIECKIUA r€0XP OHOJIOTUYECKOW IIKAJIBI.
OKaMEHEJIOCTEN, MOJIE3HBIX OueHnBaTh 3HAYEHUE UCKOTIAEMBIX
UCKOTIAEMbIX; MYJISKA OPTaHUYECKUX | OCTATKOB JIJI U3YUYEHUS! UCTOP U1
OCTaTKOB OPTaHU3MOB. pa3BUTHS KU3HU HA 3eMJIe.
JlaGopaTopHasi paGora OOBACHATH XapakTep pachpeneeHus
«M3y4yeHne 1 ONMCaHue UCKOIIAEMBIX | HCKONAEMBIX OCTaTKOB B 36MHOM KODE.
OCTAaTKOB JP €EBHUX OPTaHU3MOBY CpaBHUBATb METO/IbI A0COTIOTHOU
Y OTHOCHUTEIBHOU Fe0Xp OHOJIOTUH
4.4 | HavanbHble Tarbl HavanbHeie 3Tansl OpraHndeckon PackpriBaTh coneprxanue Tep MUHOB U
OpPTraHUYECKOU sBoJironM. [losBneHne u 3BoOIIOLUA MOHSTUU: «IIOCIEIHUN YHUBEP CaJlbHbIN
ABOJIFOLIUU NEPBBIX KIETOK. DBOJIOLHMS o01muii mp eA0K», OJTHOKIECTOYHBIE

MeTabonu3ma. Bo3HMKHOBEHHE IEPBBIX
skocucteM. CoBp eMEHHbIE MUKD OOHbIE
OMOTUIEHKH KaK aHaJIOT TepBbIX

Ha 3emiie cooOuiecTB. CTpOMATOIUTHI.
[IpokapHOTBI M 3yKAPUOTHL.

OPTaHU3MBI, P OKap UOThI, SYKAPUOTHI,
cuMOUOTeHEs.

XapaxkTepu30BaTh HAYAIbHBIE ATATIBI
OPTaHUYECKOMN IBOJIIOIUH.
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[IponcxoxaeHue s3ykapuoT
(cumOUMOTEHE3). DBOITIOIMOHHOE

TP OMCX 0 ICHUE BUPYCOB.
JdemMoHcTpauMu

Tabauywvl u cxemvl: «HauanpHbIE STAIIBI
OpTaHUYECKOU IBOTOIUNY, «Cxema
00pa3oBaHus PyKapuOT MyTEM
cumbuorenesa», «CTpoeHue BUpyca»

[IpuBoauTH IpUMEP BI ap OMOP (PO30B
Mep BBIX OJTHOKJIETOUHBIX OPTaHU3MOB.
XapaKkTtepu3oBaTh OCHOBHBIE
MOJIOKEHUS U I0Ka3aTeIbCTBA TUTIOTE3 bl
cuMOUOTreHe3a.

Jloka3bIBaTh 0J1yaBTOHOMHOCTh
MUTOXOHJIP UM U TJIACTUT, UX

TP OMCXOKJICHUE OT MP OKAp HOTUY €CKUX
KJIETOK.

Jlenath BBIBOJIBI O 3HAUYCHUU
BO3HUKHOBEHHUS ()OTOCUHTE3A,

dbopMup oBaHUS SApa IS TaTbHEHIIIETO
pa3BUTHS KU3HU Ha 3eMJIe.
XapaxTepu30BaTh TUIIOTE3bI

TP OMCXOKJICHUSI BUPYCOB

4.5

DBOJIOLUS DYKApUOT

IIponcxoxaeHne MHOTOKIETOYHBIX
OpraHu3mMoB. Bo3HHKHOBeHUE
OCHOBHBIX I'p yIIII MHOTOKJIETOYHBIX
OpPTraHU3MOB.

JdeMoHCcTpanMu

Ilopmpem: 1. 1. MeuHuKoOB.

Tabauysl u cxemwvl: « HaganbHBIC 3TATIBI
OpTraHUYEeCKOM 3BOJIIONUNY, «CrcTtema
YKUBOU TP UP OJIbD»

PackppiBaTh comeprkaHue Tep MUHOB
Y TIOHSATUIN: TIP OKAPUOTHI, 3YKAPHUOTHI,
MHOTOKJIETOYHOCTb, CHCIIHATH3aATIHSI
KJICTOK, BUP yCHI.

XapakTepu30BaTh MPOUCX OXKICHUC
MHOTOKJIETOUYHBIX OPTaHU3MOB.
CpaBHHMBATH 0COOCHHOCTH

DYKap MOTHUECKUX U TP OKAP HOTHY €CKHUX]
OpTaHU3MOB.

Ha3piBaTh OCHOBHBIE ap OMOP (PO3bI
AYKapHUOT U OLIEHUBATH WX 3HAUCHHUE
TUISL TaJIbHEUIIETo pa3BUTHS KU3HU

114



OenepanpHas padouas nporpamma | buonmorus. 10—11 kmaccer (yrinyOneHHBIH ypPOBEHD)

4.6 | OcHOBHBIE 3TAITBI OcHOBHBIE 3Tallbl 3BOJIIOLMHY BBICIIUX | PackpbIBaTh cojiepKaHUE TP MUHOB
9BOJIIOLHA pacrenuit. OCHOBHBIE ap OMOD (HO3bI Y MIOHATUI: BOJOPOCITHU, PUHUO(UTHI,
PaCTUTEIBLHOTO MUpa pacrenuil. BeIXo pacrenuii Ha Cylly. | MXH, alIOPOTHUKOOOP a3HbIC, CEMEHHBIC

[losiBieHne CrIOP OBBIX PaCTECHUMN U Iarop OTHUKH, TOJIOCEMEHHBIE,
3aBO€BaHUE UMU cylin. CeMEeHHbIE IOKP BITOCEMEHHBIE, OECII0I0€
pacrenus. [Ip oucxoxaeHue UBETKOBBIX | MOKOJIeHHE (CIIOP 0(HUT), MOTOBOEC
pacTeHui. nokoJienue (ramerodur).
JdeMoHCcTpanMu [lepeuncnsiTe OCHOBHBIE 3TATIbI
Tabauywvl u cxemvl: «KApomMop Po3bl ABOJIFOLUHU PACTUTEIIBHOTO MHUpa.
pacreHuit», «PuHnopuTH, Ha3zbiBaTh 0CHOBHBIE ap OMOP (hO3BI
«OIHOKIETOYHBIE BOJAOP OCINY, pacTeHuil ¥ OLICHUBATh MX
«MHOTOKJIETOYHBIE BOLOP OCIINY, HBOJIIOLUOHHOE 3HAYEHUE.
«Mxm», «Ilanmop OTHUKIY, CpaBHUBAaTb OCOOEHHOCTH CTP OCHUS
«l"onocemennble pacrenus», «Opranbl | pacTeHuil pa3HbIX OTAEIOB
LIBETKOBBIX PACTCHUI.
OGopyaoBanue: repOoap U pacTeHu
Pa3JIUYHBIX OTIEIOB.
IIpakTnueckasi padora
«M3yuyenne 0coOEHHOCTEN CTP OCHUs
pPAaCTEHU pa3HbIX OTIEIIOB)

4.7 | OCHOBHBIE ATAllbI OCHOBHBIE 3TaIbl HBOIIOLNN PackpriBate conepxaHue Tep MUHOB

HBOJTIOIIUH )KUBOTHOTO
Mupa

XKUBOTHOTO MHpa. OCHOBHBIC

apomop (po3bl )KUBOTHBIX. BeHackas
dayna. KemOp uiickuii B3pbIB —
MOSIBIICHUE COBP €MEHHBIX THIIOB.
[TepBBIE XOp TOBBIE )KUBOTHBIE. JKHU3HB
B BOJI€. DBOJIIOLIUS TO3BOHOYHBIX.

Y TIOHATHI: TP OCTEHIIINE,
IUIACTUHYATHIE, KUIIIEYHOIIOJIOCTHBIE,
IUIOCKHUE YEP BU, YIECHUCTOHOTHE, P bIOBI,
3€MHOBO/IHBIE, ITP ECMBIKAIOLIHAECS,
NTULBI, MIEKOIIUTAIOLINE, IKTOAEPMa,
DHTOJEPMA, ME30IEPMA, IBY CTOP OHHSS
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[Ipoucxoxnenue ampuoOmii

u pentwinil. IIpoucxoxnenue
MJIEKOTIMTAOMMX U OTuLl. [TpuHImn
KITF04eBoTO apoMop do3a. OcBoeHue
0eCrI03BOHOYHBIMH H IT03BOHOYHBIMH
KUBOTHBIMHU CYIIIH.

JdemMoHcTpauMu

Tabauywvl u cxemwvr: «Cxema pa3BUTHS
KUBOTHOTO MHpay», « ApoMop o35l
KUBOTHBIX», «IIpocrenmmuey,
«KumeunonomoctHbeiey, «Ilnockue
yepBu», « HneHucToHoruey», «PoiOb»,
«3EeMHOBOJIHBICY,
«IIpecmbikarommuecs», «IItuupn,
«MJekonmTaronme) .
O0opynoBaHme: KOJJIESKIIMU
HAaCEKOMBIX ; BJIQYKHBIE TP €rap aThl
YKUBOTHBIX ; paKOBHUHBI MOJLJIIOCKOB;
KOJIJICKIIMM UTTIOKOXKHUX; CKEIEThI
MO3BOHOYHBIX )KUBOTHBIX; UyUelia NTHI]
Y 3BEp EH.

IIpakTyeckas padora

«M3yuenne 0coOEHHOCTEH CTp OCHUS
MO3BOHOYHBIX KUBOTHBIX)

CUMMETP U, TETUIOKP OBHOCTb.
[lepeducisate OCHOBHBIE ATATIBI
HBOJIIOIIUU KUBOTHOTO MHpaA.
Ha3zpiBaTh OCHOBHBIC TIp €aJaNTaIliH,
CIOCOOCTBOBABIIINE BBIXOY KUBOTHBIX
Ha CyIly.

OneHrBaTh 3HAUYCHHUE Pa3BUTHS

HEp BHOM CUCTEMBI JIJTsI TIP UCTIOCOOICHUSI
YKUBOTHBIX K YCIIOBUSM OKp Y Karouien
Cpelpbl.

OOBACHATH TP UUUHBI SIBOJIFOIIMOHHOTO
paciBeTa HaCEKOMbIX, KOCTHBIX PbIO,
IITHL], MJIICKOTTUTAIOIIUX

4.8

PazButue xu3Hu
Ha 3emiie

Pa3Butue xxu3Hu Ha 3emiie 1o 3pam
Y [IEpUOJIaM: apXeH, P OTEP 030M,
1ajaeo030M, M€3030M, KaltHO30M.

PackpsiBath cojieprkaHue Tep MUHOB
U TIOHATHIA: apXeid, apXxedakTepuu,
MaHOOaKTep UM, IP OTEP 0301,
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OO01as xapakTepucTHKa KjuMaTa

Y TE€OJIOTUYECKUX TP OLIECCOB.
[TosiBiieHHE 1 pacuBeT Xap aKTep HbIX
OpTraHU3MOB. YTie00pa30BaHUE: €ro
yCIIOBUS U BIIUSIHUE Ha ra30Bbli COCTaB
aTMocdephl.

MaccoBei€ BBIMUp aHHSI —
AKOJIOTHYECKHUE KP U3UCHI TP OLIOTO.
[IpyuyuHbI U CIEACTBUS MACCOBBIX
BbIMUp aHU. COBp EMEHHBIN
DKOJIOTUYECKHUI KPU3HC, €T0
oco0enHocTu. [Ipobnema coxpanenus
o6uopaszHooOpa3us Ha 3emIe.
JdeMoHCcTpanMu

Tabnuyvl u cxemol: «Pa3Butne Ku3HA
B AP XEHUCKOM 3p e», « Pa3BUTHE )KU3HU
B TP OTEP 030MCKOM 3pen, «PazBurtue
YKA3HU B TTAJICO30MCKOM P ey,
«Pa3BuTHE )XN3HU B ME3030MCKOU dpE,
«Pa3BuTHne )XU3HU B KATHO30MCKOMN
ape»

najaeo30i, kKeMOp Ui, Op TOBUK, CHILYD,
JIeBOH, Kap O0H, nepmb, [1anres, Teruc,
TP UIIOOUTHI, pUHUODUTHI,

PaKOCKOp TMOHBI, TAHIUP HbIE PBIOHI,
KOTWJIO3aBpPbl, M€3030U, ['OH/IBaHa,
JlaBpa3zus, Tpuac, 1opa, Mel, XBOWHBIE,
TUHKTOBBIE, CATOBHUKOBBIE,
OeeMHHUTbI, AMMOHHUTBI, TMHO3ABPHbI,
apXEONTEP UKC, IIOKP BITOCEMEHHBIE,
KalHO30M, MajJeoreH, HEOreH,

aAHTP OTIOr'€H, MaCCOBOE BBIMUP aHUE.
XapaKkrepu3oBaTh Pa3BUTHE KU3HU

Ha 3emJie 10 3paM U Iep uoj1aMm.
YcraHaBIMBaTh 3aBUCUMOCTD MEKIY
re0JIOTUYECKUMU TP OLIECCAMU,
WU3MEHEHUSIMU KJIUMAaTa U TP OlleCCaMu
B JKHUBOM IIPHUPOJIE.

OOBACHATH NP UUUHBI PACLBETA
CUCTEMATUYECKUX I'D YIIII OPTaHU3MOB

B Pa3JIMYHBIC OPBI U IIEP UOBI.
AHaIuU3UpOBaTh NP UUUHBI U CIEACTBUSA
MAaCCOBBIX BBIMHUP AHUMU.

Ha3piBaTh 0OCHOBHBIE ap OMOP (PO3bI
pACTEHUI U KUBOTHBIX.

[IpuBOAUTH P UMEP bI MIEP EXOTHBIX
dbopM OpTaHU3MOB.

AHaIM3UpOBaTh IyTH P CLLICHUS
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p 00JIEMbI COXP AHEHHUSI
OouopazHooOpazus Ha 3emiie

4.9

CoBpemeHnHas cucrema
OPTaHUYECKOTO MUpa

CoBpeMeHHas CUCTEMa OPTraHUYECKOTO
mupa. [IpuHiune! knaccudukanum
opranu3mMoB. OCHOBHbIE
CUCTEMATUYECKHUE I'P YIIIIbI OPTaHU3MOB.
JdemMoHcTpauMu

Tabauywvl u cxemvr: « CoBpEeMEHHAs!
cucTeMa OPTaHUYECKOTO MUPa»

PackpsiBaTh cosiepkaHue TEpMUHOB

U MIOHSTUI: OAKTEP U, ap X€HU, BBICIITUE
pacTeHus, 3e1eHbIe BOJIOP OCIIH,
OarpsiHkd, Oypble BOJIOPOCIH,
MOXOBHHBIE, MANIOP OTHUKOBUIHBIE,
XBOIIIEBU/IHbIE, TIIaYHOBUIHBIE,
TOJIOCEMEHHBIE, MOKP BITOCEMEHHBIE,

P OTUCTHI, KUIIIEYHOTOJIOCTHBIE,
IJIOCKUE Y€pBU, KPyYIJIbIe YEP B,
KOJIbYAThIC YEP BU, YICHUCTOHOTHE,
MOJIJTFOCKH, UTJIOKOKHE, XOP IOBBIE,
rpuOBbIl, JIUIIAWHUKH, BUP YCHI.
XapakTepu3oBaTh COBPEMEHHYIO
CUCTEMY OPTaHUYECKOTO MUPa;
Ha3bIBaTh OCHOBHBIE CHCTEMATUYECKHUE
TP YNl OPTaHU3MOB.

OOBACHATH P UHITUIIBI KJIacCU(BUKAIUN
OpTaHU3MOB.

[lepeducisaTe OCHOBHBIE NP U3HAKU
MPOKapHUOT, PACTEHUH, KUBOTHBIX,
rpuOOB, KPACHBIX M OYPBIX BOJOP OCIIECH.
[IpuBOAUTH TP UMEP bI TP EACTABUTEIIEH
OCHOBHBIX CHCTEMATUYECKHUX I'PYIIII
OpPraHu3MOB

HToro yacoB 1o teme

15
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S | Tema «IIpoucxo:kaeHue 4eJ10BeKa — AHTPONOT€HE3)
5.1 | AHTpononorus — 1 Pa3pensl v 3a7a4n aHTP ONIOJIOTUU. PackpbiBath coqepxkaHue Tep MUHOB
HayKa O YeJIOBEKE Meroabl aHTP OTIOJIOTUH. Y TIOHSTHI: aHTP OMOJIOTHS,
JleMOHCTpanun MOD OJIOTHsA, AHTP ONIOTEHES,
Tabauywvl u cxemvr: «MeToabl AHTP ONIOMETP Hsl, PEKOHCTP YKIUA,
AHTP OTIOJIOT U . apXeoJjorusi, STHorpadus.
O0opynoBanmne: MyJIsiKU Ha3zbiBaTh pasensl U 3a1a4u
OKaMEHEJIOCTE, 1P EAMETOB AHTP OTIOJIOTUH.
MaTep MaJIbHOM KYJIbTYpPbI P EAKOB XapaxTepu3oBaTh METOBI
yenoBeka; pororpaduu HaxX0q0K aHTP OTIOJIOT'MH U CPABHUBATH
HCKOIIAEMBIX OCTaTKOB YEJIOBEKa UX MEX]Y CO00il.
Briiensats Bonp 0Chbl 3BOJIIOLUHU
YeJI0BEKa, UCCIEAyEMBIE P U IOMOLIU
pa3IMYHbIX METOJIOB
5.2 | Pa3Butue 1 CTtaHOBJIIEHHE TP €1CTABIICHUIA PackpbIBath conepxaHue TEp MUHOB
Ip €CTaBIEHUI O MP OUCXOXIACHUU YEJIOBEKA. Y TIOHSTHI: aHTP ONTOTEHHAs TEOPU,
O TP OUCX OAKACHUI Penurno3nsie BO33p eHUsI. TpynoBas Teopus, Homo sapiens.
yeI0BeKa CoBpeMeHHbIE HAYUHbIE TEOP UU. OuenuBath Bkiag Y. [lapeuna

JdemMoHcTpauMu

Ilopmpem: Y. JlapBuH.

Tabauyvl u cxemol: «KMeTOIbI

AHTP OTIOJIOT UMY .

O0opynoBanmne: MyJIsiKU
OKaMEHEJIOCTEN, 1P EAMETOB

MaTep UaJIbHOM KyJIbTYP bl [P EIKOB
YeJI0BEKa; penp OqyKINUU
(boTorpacdumn) kap THH

B Pa3BUTHE NP €CTABICHUN

O IIPOUCXOKJICHUH YEIIOBEKA.
ApTyMEHTUPOBAHHO KPUTUKOBATh

P EIIMTUO3HBIE TP €ACTABIICHUS

O IP OUCXOXKICHUU YEIIOBEKA C MO3ULINH
€CTECTBEHHBIX HaYK.

XapaxkTepu30BaTh HAYUYHbIE TEOP U

IIP OMCXOKJICHHSI YEIIOBEKA
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¢ MU(DOJTIOTUYECKUMU
1 OUOJIEHCKUMH CIOKETAMU
P OMCXOKJICHUS YEJIOBEKa

5.3

Mecto yemoBeka
B CUCTEME
OpPTaHUYECKOTO MUpa

CX0/ACTBO 4enoBeKa ¢ KUBOTHBIMH.
CucreMaTH4ECKOE MOJIOKEHUE
yenoBeka. CBUETENIBCTBA CXO/ICTBA
YEeJI0BEKa C dKUBOTHBIMH:

Cp aBHUTEIBLHO-MOP (poJIOTUYECKHE,
AMOpP HUOJOTUYECKHE, (PU3NOTOTO-
OMOXHMMHYECKHUE, TTOBEJCHYCCKHE.
OTnuuus 4enoBeKa OT )KUBOTHBIX.
[IpamMoxo0xkaeHUE U KOMILUIEKC
CBSA3aHHBIX C HUM NP U3HAKOB. Pa3zBuTtue
TOJIOBHOTO MO3ra M BTOPOU CUTHAJIbHOU
CUCTEMBI.

JdemoHcTpanuu

Tabauywvl u cxemot. «I'010BHOM MO3T
genoBekay, «YemoBekooOpa3HbIe
00e3bsiHBDY, « CKETIeT YemoBeKa u
CKeJeT uMnan3e», « Py iuMeHTsI u
aTaBU3MBIY.

O0opynoBaHme: CKEIET YEITOBEKA;
MOJI€JIb Yeperna YenoBeKka 1 yepena
IMMITaH3€; MO/JIETb KUCTH YEJI0BEKA U
KHUCTU IIMMITaH3E.

JlabopaTopHas padoTa

«M3yuenne 0coOEHHOCTEH CTp OCHUS

PackpsiBath copeprkaHue TEp MUHOB

U TIOHATHUI: PYJAUMEHTHI Y UEJIOBEKA,
aTaBU3MBbl y YEJIOBEKA,

P IMOXO3K/IEHUE, BTOPasi CHTHAJIbHAS
cucrema.

Onpenensit CUCTEMAaTUYECKOE
MI0JIO’KEHUE YEITO0BEKA B Op TaHUYECKOM
MHUpE.

BrIsiBIISITE 4ep THI CXO/ICTBA U PaA3IUYUS
YelI0BeKa U )KUBOTHBIX.
XapaxkTepu30BaTh CBUIETEIbCTBA
CXOJICTBA YEJIOBEKA U KMBOTHBIX
(cpaBHUTENBHO-MOP (POTOTUUECKUE,
IMOp HOJIOTHYECKUe, (PHU3NO0JIOTO-
OMOXUMHUYECKHE, TIOBEICHUCCKHC).
[IpuBOMTH MPUMEPHI ATABU3MOB

U PYJAUMEHTOB Y Y€I0BEKa.
OnuceIBaTh Mp U3HAKK YEIIOBEKA,
chopMUpPOBABIINECS B CBS3HU

C JIp €BECHBIM 00pa30M >KM3HU TP €KOB
U TIP IMOX OKJICHUEM.

BBISBISATE TIp HUMHBI 0COOCHHOCTEH
CTpOEHHMSI Yepena 4enoBeKa

110 CPABHEHUIO C YEIIOBEKOOOP a3HBIMU
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CKCJICTAa YCJIOBCKA, CBA3aHHBIX
C MMPAMOXOKIACHUCM

00e3pIHaMMU.

CpaBHUBaTh OPYAUNHYIO AEATENBHOCTD

YeJIOBEKa U KUBOTHBIX.
CpaBHMBaTh OCOOEHHOCTH BBICIIEH
HEP BHOM JIEATEIIbHOCTH YEJIOBEKA

Y )KMBOTHBIX

5.4 | JIBmxy1ue CHUIIbI JBrxky1ue cuisl ((paxTopbl) PackpriBaTh coneprxkaHue Tep MUHOB
(paxropsr) aHTpOIoreHe3a: OMOJOrHYECKHE, Y TIOHSATHIA: HACJIEACTBEHHAS
aHTpP OTIOreHe3a couuanbHble. COOTHOIIEHHE U3MEHYHMBOCTb, €CTECTBEHHBII OTOOD,
OMOJIOTMYECKUX U COLIMATBHBIX Op yUHAs 1EATEIbHOCTb, IPYIIIIOBOE
(aKTOpOB B aHTP ONIOTEHE3E. COTPYAHUYECTBO, OOIICHHE, PEUbD.
JleMOHCTpanun XapaxkTepu30BaTh JBUKYIIUE CUIIbI
Tabauysl u cxemvi: «JIBUKYIIME CUIIBL | aHTPOTIOTEHE3a: OMOJIOTUYECKUE
AHTP OTIOrEHE3a. Y COLIMAJIbHBIE
O6GopynoBaHme: MyJIsIKU [P EAMETOB
MaTep UaJIbHOM KyJIBTYP bl [P EIKOB
YeJnoBeKa
5.5 | OcHOBHBIE CTA MU OcHOBHBIE CTaJIMM aHTP OTIOTEHE3A. PackpbIBaTh coziep xKaHuE TEP MUHOB
AHTP OIIOTEHE3A Pannue uenoBekooOpa3Hbie 00€3bSIHBI | U MOHITHIA: aBCTP AJIONUTEK, YeroBeK

(Ip OKOHCYJIBI) U PAHHUE MOHTUABI —
00111Me NP eIKN YeT0BEKOOOp a3HbIX
00€3bsH U JTI0/Iel. ABCTPalOTHUTEKH —
JBYHOTHE TP EKU Jro1ei. YenoBek
YMEIbIi, Iep BbIE U3TOTOBICHUS
opyaui Tpyaa. Yemosek

P AMOXOJISINUAN U TIE€P BBIM BBIXO]I
mroeilt 3a npenensl Appuku. Yenosek

yMelbii, YemoBek np IMOXOASIINH,
Yenosek reiinenboeprekuil, Yemosek
HEaHJEP TATbCKUN, KPOMaHbOHEII,
JICHUCOBCKHH ueaoBeK, UemoBek
pPa3yMHBIM COBP EMEHHOTO THIIA,
I1aJeOTeHETHKA.

XapaxkTepu30BaTh OCHOBHBIE CTAUN
AHTP OTNIOTE€HE3A.
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reiienb0eprekuii — 001U Mp e10K
HEaHJEP TAJIbCKOTO YEJIOBEKA U
YyeJI0BEKa pa3yMHOTO. YemoBek
HEAaHAEP TAbCKUN KaK BUJ JTIOAEN
XO0JIOHOTrO KiumaTta. YenoBek
pPa3yMHBIA COBPEMEHHOTO THIIA,
JICHUCOBCKHM 4€JIOBEK, OCBOCHHUE

KOHTHUHEHTOB 3a mpeaenamu Adp UK.

[Taneorenerrnka u MaJecoOreHOMMKA.
JdemMoHcTpauMu

Ilopmpemuwi: J1. Jlukn,

4. 4. Porunckuii, M. M. I'epacumos.
Tabauywsl u cxemvl: «IBOJIOLMOHHOE
I[P €BO YEI0BEKAY, « ABCTPAIONUTEK,
«Yenosek ymensiny, «Henosek

P AMOXO AU, «JleHUCOBCKUI
4yenoBek», «Heannepranbus»,

«KpomanboH1b», «IIpenku uenoBekay.

O6opynoBanme: MOJEIU TOpPCa

P CAKOB YCIIOBCKA, MYJLDKU IPECAMCTOB

MaTep UaJIbHOM KyJIbTypPbl IIPEIKOB
YelnoBeKa

BBIABISATE NP OTPECCUBHBIE YEPTHI,
MOSIBUBIINECA Y TP €JIKOB YEJTOBEKA

Ha pa3HbIX CTAIUSAX AHTPOIIOr€HE3A.
[IpuBOaUTH TP UMEPBI TP EACTABUTENEH
OCHOBHBIX CTaJIMM aHTP OMOTEHE3A:
OIKCHIBATh UX AHTP ONIOMETP NYECKUE
JlaHHbIe, 00pa3 KU3HU U OPYAUs TpYya.
CpaBHUMBATH Ip €CTABUTEIEH OCHOBHBIX
CTaJINil aHTP ONIOTE€HE3a

5.6

DBOJIIOLUSA
COBP EMEHHOTO
yeJIoBeEKa

DBOJIIOIMS COBPEMEHHOI'O YEITOBEKA.
EcrecTBeHHBIN 0TOOP B MOy ISALUAX
yenoBeka. MyTanmoOHHBIN IIp O1iece
u noauMop pusM. [lomynsironHsie
BOJIHBI, Jp €li() reHOB, MUTp alUsl

PackpbIBath cofep xaHue TEp MUHOB
Y TIOHSITUI: MY TALIMOHHBIM IP OLIECC,
HOJIUMOP (pU3M, MOITYJISALUOHHBIE
BOJIHBI, Jp €ii() TeHOB, MUTp allUs,
«3(hEeKT OCHOBATETIS.
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1 «3(deKT ocHOBATENS» B MOMYJISLUAX

COBPEMEHHOTO YeJIOBEKA.
JdemoHcTpanuu
Tabauyvl u cxemol: «ITAIbl YBOTIOIUN

YCIOBCKa»

XapaxkTepu30BaTh POJIb ECTECTBEHHOTO
0TOOpa B NOMYJISILIUSAX COBPEMEHHOTO
YeJI0BEKA.

OueHuBaTh poJib MyTalLIUOHHOTO
npolecca, NOMyJISIMUOHHBIX BOJIH,
npeiida reHoB, MUTp aluy, «dPdexra
OCHOBATEJIS» B ABOJIIOLIMY OMY TSN
COBpPEMEHHOI'0 YEI0BEKA.

[IpuBoauTH IpUMEPBI PAKTOP OB,
CHOCOOHBIX BBI3BATh MOIYJIAILIMOHHbBIE
BOJIHBI B ABOJIIOLIMUA COBP EMEHHOTO
YeJIoBeKa

5.7

UYenoBeueckue pachl.
MexaucCuIInHap Hble
METO/IbI AHTP OTIOJIOTUH

Yenoseueckue pacsl. [lonstue o pace.
bospmine pacel: eBponeonaHas
(eBpasmuiickast), aBCTpaJIO-HETPOUTHAS
(3KBaTOp MAJIbHAS ), MOHTOJIOUIHAS
(a3naTcko-amepukaHnckas ). Bpems

Y IIyTH paCCEJICHUs YEJI0BEKa 10
r1aHere. EQMHCTBO yenoBeueckux pac.
Hayunast HECOCTOATENBHOCTD pacu3ma.
[Ipucnoco6aeHHOCTh YenoBeKa

K pa3HbIM yCIOBHSIM OKPY’KaroLIeh
cpenbl. Bnusane reorp aduyeckoit
Cpenbl U apeiida reHoB

Ha MOP (OJIOT U0 ¥ (PU3UOJIOTHIO
YeJI0BEKa.

MexnucuuIInHap Hble METO/IbI

PackpsiBath conep )kaHue TEp MUHOB

Y MIOHSTUI: paca, paCoTEeHE3, PACU3M,
COLIMAJIBHBIN 1ap BUHU3M.
Xapakrepu30BaTh NP U3HAKU OOJIBIINX
pac 4ernoBeKa: eBp ONIEOUTHOM
(eBpa3umiCKO), aBCTPaJIO-HET P OUTHOM
(PKBaTOp MAJILHOM), MOHTOJIOUHOM
(a3naTCcKO-amMep MKaHCKOM).

BbISIBASATH NPUYMHBI BO3BHUKHOBEHUS
YEeJIOBEYECKHUX pac.

[IpuBOAUTH MpUMEP bl AAANITUBHBIX
NP U3HAKOB y TP €CTABUTENEN
YEeJIOBEUYECKHUX pac.

[TpuBOIUTH CBUJIETENHCTBA €IUHCTBA
P OUCX0KJIEHUS YEIOBEYECKUX Pac.
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B (pu3mueckoil (0MoI0ruuecKoit)

AHTP OTIOJIOTUHU. DBOJIOIUMOHHAS

AHTP OTIOJIOTHS U MAJICOAHTP OTIOJIOT S
YEI0BEUECKHUX MOMYJISIUMN.
buoconmanbHabie uccaeq0BaHUs

npup 016l YesnoBeka. Mccnenoranue
KO2BOJTIOIMK OMOJIOTUYECKOTO

Y COLMAJILHOTO B YEITOBEKE.
JdemMoHcTpauuu

Tabauywvl u cxemwvl: «Pachl 4eIOBEKay.
IIpakTnueckasi padora

«M3ydeHune 3K0I0rnIeCKuX aanTaui
YyerI0BeKa»

ConocraBiATh aJalITUBHBIE TUIIBI
JIFOJIEN C paCOBBIMU TP U3HAKAMH.
Jloka3pIBaTh HAY4YHYIO
HECOCTOSATENIBHOCTh Pacu3Ma

Htoro yacos 1o teme 10
6 | Tema «JKoJ0rusi — HAYKa 0 B3aMMOOTHOUIIECHUAX OPraHU3MOB M HAIOPTAHU3MEHHBIX CHCTEM C OKPY:KaloLei
cpenoin»
6.1 | 3apoxneHue 1 3ap 0KAECHUE U PA3BUTHE DKOJIOTUN PackprpiBate coiep xaHue Tep MUHOB

U pa3BUTHUC 3KOJIOTHUHA

B Tpyaax A. ['ymbonbara, K.®. Pynbe,
H.A. CeBepuona, O. ['ekkens,

A. Tenciu, B.H. Cykauesa.

Paznensl v 3aa4n KOJIOTHUH.

CBs13b 9KOJIOTUU C IPYTUMU HayKaMH.
JdeMoHCcTpanMu

llopmpempsi: A. 'ym60abaT,

K. ®.Pynse, H. A. CeBepuos,

. I'ekkens, A. TeHcnu,

B. H. Cykaues.

U TIOHSITUI: SKOJIOTHS, 8y TIKOJIOT s,
CHHAKOJIOTHS, DKOJIOTHS COOOIIECTB

1 DKOCHCTEM, DKOJIOTHS BHUJIOB

Y TIOIY AU M.

XapaxkTepu30BaTh OCHOBHBIC ATATIBI
3ap OKJICHUS U Pa3BUTHS IKOJOTHH KaK
HAYKH.

[TpuBOUTE MpUMEP b 0OBEKTOB
U3Yy4EHUS SKOJIOTHH.

Ha3pIBaTh OCHOBHBIC 3aJJaUH, CTOSIITUC
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Tabauywvl u cxemor: «Pa3nenst rep el Y4EeHbIMU-IKOJIOTAMU.
SKOJIOTHI VcranaBauBaTh B3aMMOCBS3b DKOJIOTHH
C ApYTUMH HayKaMH
6.2 | Meroabl DKOJIOTHH. 2 Metopas! 3xoaoruu. Ilonesnie PackpbiBath cosiepxkaHue Tep MUHOB
3HaueHue HaOJIIOIeHUs. DKCIIEP UIMEHTBI Y MIOHATUN: HOJIEBBIC HAOIIOACHU,
AKOJIOTHYCCKHX B 9KOJIOTUU: TIPUP OJTHBIEC MOHUTOP MHT OKp y>KaloIlei cpesl,
3HAHUM 11 9YeI0BEKa u nabopatopHsie. MojenupoBanue MO/JIEJIUP OBAHUE, IKCIIEP UMEHT,
B 9KOJIOTUU. MOHUTOP UHT P OTHO3UP OBAHUE.
OKp yKaIOIIEeH Cpeibl: TOKATbHbIMN, XapaKTepu30BaTh METOIbI IKOJIOTHUHU.
pEeruoHa IbHbIN U TJ100aTbHBIN. [IpuBOAUTH TP UMEP bI MOJIEBBIX
3HaUueHHe YKOJIOTHUCSCKUX 3HAHUMN HaOIIOIEHUH B DKOJIOTHH.
JIJISL 4eIIOBEKa. DKOJOTHIECKOE BrIsiBiISIT 0COOEHHOCTH MOHUTOP MHTA
MHP OBO33P ECHUE KAK OCHOBA CBS3EH OKpyXKaIoIIeH Cpeibl KaKk METO/1a
YEeJI0OBEUECTBA C P UP OJI0M. AKOJIOTUYECKUX HCCIIEIOBAHUM.
@op MUp OBAHUE SKOJTOTUYECKON OOOCHOBBIBATh 3HAYCHUE
KYJIBTYP bl U 3KOJOTHYECKOI AKCIIEP UMEHTOB B AKOJIOTUYECKUX
IPaMOTHOCTH HACEJICHUS. HCCIICIOBAHMIX.
JleMoHCcTpanIMU CpaBHHMBATH JTaOOPaTOPHBIC
Tabauywvl u cxemvt.: «MeTo bl U TP P OJTHBIC DKCIIEP UMEHTHI KaK
AKoJIoTUNY», «CXxema MOHUTOP MHTa METOIbI SKOJIOTHUCCKUX UCCIEIOBAHMIM.
OKpP yKaIOIIEH Cpebl». O1ieHMBaTh 3HaUYEHUE TP OTHO3UP OBAHMS
JlabopaTopHas padoTa KaK METOJIa IKOJIOTUUYECKUX
«H3yueHune MeTo10B SKOJIOTHIECKUX HUCCIIEI0OBAaHNI.
HCCIEeI0BaHUI O00CHOBBIBaTb HEOOXOTUMOCTD
AKOJIOTMYECKUX 3HAHUUI
JUJTSI COBP EMEHHOTO YeJIOBEKa
HToro yacos o teme 3
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7 | Tema «Opranu3Msl U cpeaa 00MTAHUA»
7.1 | Dxomoruveckue 1 DKonornuecKkue PakTop bl PackpbiBaTh copepxaHue TEP MUHOB

(dakTop bl Y 3aKOHOMEPHOCTH UX JIEUCTBUSL. Y TIOHSTHI: KOJIOTUYECKUH (hakTop,
Knaccudukanus 3K010ru4eckux OMOJIOTUYECKUI ONITUMYM,
(dakTop OB: AONOTHYECKHE, OTp aHUYMBAIOUMH (JIUMUTHUP YIOLLHIA)
OnoTHYEeCKHe, aHTp onoreHssie. O0mue | paxrop.
3aKOHOMEP HOCTU JEHCTBUS Knaccuduiump oBaTh 3KOJOTUUECKUE
skoiorudeckux gakropos. [IpaBuino | pakTopbl O pa3HbIM OCHOBAHUSAM.
munumyMa (K. npenrens, XapaxkrepuzoBaTh 001IHE
1O. JInOux). TonepaHTHOCTD. 3aKOHOMEPHOCTH JIEUCTBUS
OBpUOUOHTHBIE U CTCHOOUOHTHBIE HKOJIOTUYECKUX (PaKTOPOB.
OpTaHU3MBI. OO0OCHOBBIBATH ACICTBHE 3aKOHA
JleMOHCTpauun ONTHMYMa 1 3aKOHA OT'p aHUYHBAIOLLIETO
Tabnuywsl u cxemol: «IKomoruueckue | gakropa.
(akTopbI». [IpuBOAUTH TP UMEPBIL:
Oo6opynoBanmue: rep6apuu WLTIOCTP U YIOIIUE JEICTBHE P aBUIIa
M KOJJICKIIMHU P ACTCHUH U )KUBOTHBIX, MHWHHUMYMa, OI'p aHUIHMBAIOUICTO
NP UCTIOCOOJIEHHBIX K BIMSHUIO ¢dakTopa, 3Bp MOMOHTHBIX
Pa3IMYHBIX YKOJOTUYECKUX (PAKTOPOB | U CTEHOOMOHTHBIX OPTaHU3MOB

7.2 | Abuotuueckue 1 AbuoTtuueckue GaKTOpbl. PackpriBate cosiepxaHne Tep MUHOB

(dakropsl. CBeT Kak CBer KakK 3KOJIOTHYECKUI (haKTop. Y TIOHSTHI: CBET, (POTOTEP UOTU3M.

DKOJIOTUY ECKUN JlercTBUE pa3HBIX Y4aCTKOB XapaKkrepu3oBaTh JICUCTBHE CBETA KAK

dakrop COJIHEYHOT'O CIIEKTPa Ha OPTaHU3MBI. | SKOJIOTMYECKOTro (pakTopa.

DKOJIOTHUYECKUE TP yIIIbI PACTEHUI

Y JKUBOTHBIX 10 OTHOIIEHHIO K CBETY.
CurnasibHas poJjib CBETA.
doTornepnoIn3Mm.

CpaBHMBaTh JEHCTBUE P A3HBIX
Y4aCTKOB COJTHEUHOTO CIIEKTpa

Ha OPTaHU3MBL.

BhIsIBIISITH 0COOEHHOCTH CTp OCHHUS
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JeMoHCcTpauMu

Tabauywvl u cxemwvl: «CBETOBOM
CHEKTP», « IKOJTOTUYECKUE TP YTIIbI
YKUBOTHBIX IO OTHOILIEHUIO K CBETY».
Oo6opynoBanme: repOapuu
CBETOJIIOOMBBIX, TEHEITIOOUBBIX U
TCHEBBIHOCITUBBIX PaCTCHUH;
CBETOJITOOMBEIC, TCHEIIOONBBIC U
TEHEBBIHOCIIMBbIC KOMHATHBIC
pacreHusl.

JlaGopaTopHasi paGora
«BpIsBIEHNE TP UCTIOCOOTIEHUI
OpTaHU3MOB K BIWSHHIO CBETA

Y KU3HEACSITEIbHOCTH P aCTCHUIMA
pPa3HBIX SKOJOTUIECKUX TP YT

110 OTHOIIIEHUIO K CBETY
(cBEeTOJIIOOMBBIE, TEHEITFOOUBBIE,
TCHEBBIHOCITUBEIC).

[IpuBOUTE MPUMEPHI PACTEHUH P a3HBIX
9KOJIOTHYECKHUX T'PYIII IT0 OTHOIICHUIO
K CBETY.

BrISBISTE 0COOEHHOCTH CTP OCHUS

Y JKU3HEIESITCIbHOCTH KUBOTHBIX
Pa3HBIX 3KOJOTUIECKUX TP YT

110 OTHOIIICHHIO K CBETY (JIHCBHBIE,
CyMep €UHbI€, HOUHBIE).

[IpuBOUTH MPUMEPBI KUBOTHBIX
pPa3HBIX SKOJOTHIECKUX TP YT

10 OTHOIIIEHUIO K CBETY.
OO6o0CHOBBIBaTh 3HAYEHUE
dboTomepmoar3Ma B KU3HU OPTAHU3MOB
U JJISl IPaKTUKUA CEeTBCKOTO XO0351CTBA

7.3

AOuorunueckue
(aKkTOpBbI.
Temmnepatypa kax
9KOJOTHYECKUMN

dakTop

TemrepaTypa Kak 3KOJIOTHYECKUI
¢akrop. JlelicTBue TemMmnepaTypbl

Ha opranu3msel. [loliknnorep MHbIE

Y TOMOMOTEP MHBIE Op TAHU3MBI.
DBpUTEp MHBIE U CTEHOTEP MHBIE
OpTaHU3MBI.

JdemoHcTpanuu

Tabnuywl u cxemwvl: « Temnoxkp oBHBIC

PackprbiBath cosiepxaHue Tep MUHOB

Y TIOHATHI: TeMIleparypa,

MOUKWIOTEP MHBIE (X0JI0 THOKPOBHBIE),
rOMOUOTEP MHBIE (TEIIIOKP OBHBIEC)
OpTaHU3MBbI, aHAOMO03, IBP UTEP MHBIC
OPTaHU3MBbI, CTCHOTEP MHbIE OPTaHU3MBI,
TEP MOP €Ty JISALIUSL.

XapaxkTepu30BaTh JCUCTBUE
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AKUBOTHBIE», « X OJIOJHOKPOBHbIE
KUBOTHBICY.

Oo6opynoBanmue: repoapuu

Y KOJUICKIIUU TETIOTIOOUBBIX,
3UMOCTOMKHX, MOPO30Yy CTOMYMBBIX
pacTeHuil; yyyena ITULL U 3BEp exl.
JlaGopaTopHasi padoTa
«BpIsBIIEHNE TP UCTIOCOOTEHUI
OpPTaHU3MOB K BIUSHUIO TEMIIEPATY P bI»

TEMIEpaTypbl HA OPTaHU3MBI.
BrIsBIATE 0COOEHHOCTH CTP OCHUS

U )KU3HEACSATENbHOCTU
NOMKUIOTEPMHBIX (XOJIOAHOKP OBHBIX )
Y TOMOMOTEP MHBIX (TETJIOKP OBHBIX )
KUBOTHBIX.

[IpuBOIMTE MPUMEPHI MOUKUITOTEP MHBIX
(XOJIOTHOKP OBHBIX ) 1 TOMOMOTEP MHBIX
(TETJIOKP OBHBIX ) KUBOTHBIX.
BbIsBIISITH 0COOEHHOCTH CTP OCHHUS

Y JKU3HENIEATEIbHOCTH TEIUIOJIFOOUBBIX,
3UMOCTOMKHX, MOP 030y CTOMYNBBIX
pAacCTEHUI.

[IpuBOAUTH P UMEP bI TEILIIOTIOOUBBIX,
3UMOCTOMKHX, MOP 030y CTOMYNBBIX
pacTeHun.

[IpuBOAUTH P UMEP BI BP UTEP MHBIX

Y CTEHOTEP MHBIX OPTaHU3MOB

7.4

AOuoTHYECKHE
(dakropbl. Bnaxnocts
KaK DKOJIOTUYECKUN

dakTop

Bra>xHOCTh KakK 9KOJIOTHYECKHI
daktop. [IpucnocobneHus pacreHuit
K MO Jep )KaHUIO BOJHOTO OasiaHca.
Knaccudukamnus pacrenuit

M0 OTHOILIEHUIO K BOJIE.
[IpucrnocoOaeHus KUBOTHBIX

K U3MEHEHUIO BOJHOTO P EXHUMA.
JdemMoHCcTpanuu

Tadnuuel U cxeMbl: «DU3UOJIOTUYECKUE

PackpsiBath conepkaHue Tep MUHOB

Y TIOHSITHIA: BIA>KHOCTh, TUAPOPUTHI
TUTP OPUTHI, Me30(DUTHI, KCEP OUTBHI,
YKUBOTHBIE: BOJIHbIE, IOJIYBOJHBIE,
Ha3EeMHBIE.

Xapakrepu30BaTh JIEUCTBHUE BIAKHOCTH
KaK 9KOJIOTHYECKOTO (haKTopa.
BbIsIBIISITH 0COOEHHOCTH CTp OCHHUS

Y KU3HENIEATEIIbHOCTH PacTeHU!
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aJanTalyy )KUBOTHBIX).
O6opynoBanme: repOoapum pacTeHui,
OTHOCAILIMXCA K TUTPOUTaM,

Kcep oduram, Me30puTaM, KOMHATHBIE
pacTeHus JaHHBIX TP YMIL.
JlaGopaTopHasi padoTta
«AHaTOMHUYECKUE 0COOECHHOCTH
pacTeHuil U3 pa3HbIX MeCT OOUTAHUS»

Pa3HBIX 3KOJOTUYECKUX I'PYIIII 1O
OTHOIIEHUIO K BOJIE.

[IpuBOUTH IPUMEPHI PACTEHUH P a3HBIX
DKOJIOTUYECKHUX TP YIII [0 OTHOLIECHUIO
K BOJIE.

BrisBnATE aHATOMHUECKHE

U (PU3MOJTIOTUUECKHUE TP UCTIOCOOTICHHUS
YKUBOTHBIX K U3MEHEHUIO BOJHOTO
pexuma.

[IpuBOAUTHE P UMED bl BOAHBIX,
MOJIYBOJHBIX U HA3EMHBIX KUBOTHBIX

7.5

Cpenpl oouTanust
OpPraHUu3MOB

Cpenpl oOuTaHusi OpraHU3MOB: BOIHAs,
HA3EMHO-BO3/1yIIIHAS, IOYBEHHAS,
riyOuHHAs MOATIOYBEHHAS,
BHYTpUOpTraHu3MeHHas. OU3UKO-
XAMHYECKHE 0COOCHHOCTH CP €1
oOWTaHUs OPTaHU3MOB.
[Ipucnoco6aenHnst OpraHu3MOB K KU3HU
B pa3HBIX cpeaax.

JdeMoHCcTpanMu

Tabauyol u cxemovr: «Cpenbl OOUTaHUS
OpTaHU3MOB.

Ob6opynoBanme: KOJJIEKIIUU
’KUBOTHBIX, 0OUTAIOIINUX B Pa3HBIX
cpenax

PackpriBaTh cosepxaHue Tep MUHA
«cpena oOuTaHUs.
XapaxkTepu3oBaTh 0COOEHHOCTH
BOJIHOM, HA3EMHO-BO3yIIHOM,
NOYBEHHOM, Iy OMHHO MOIMIOYBEHHO U
Y BHY TP MOPTAHU3MEHHOU Cp el
oOuTaHUS.

CpaBHuBaTh (PU3UKO-XUMUYECKUE
YCIOBHS pPa3HbIX Cpell OOUTaHUS.
BoisiBnaTh uepThl PUCTIOCOOIEHHOCTH
OpTaHU3MOB K OOMTaHUIO B BOJIHOM,
HAa3E€MHO-BO31yIITHOM, TOYBEHHOM,
BHYTP MOPTAaHU3MEHHOM Cpeaax
oOuTaHUS.

[IpuBOAUTH P UMEP bl OPTAHU3MOB,
00UTAIONINX B PA3HBIX Cpemax
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7.6 | buongoruueckue buonorudeckue purmel. BHenHue PackpbiBaTh cojiep KaHUe TOHSATUS
PUTMBL Y BHYTp €eHHUE pUTMBbI. CyTOUYHbIE «OMOJIOTUYECKUE PUTMBD».
Y TOJINYHBIE PUTMBI. XapakrepuzoBaTh 0COOEHHOCTH
[Ipucrnoco61eHHOCTh OPTaHU3MOB BHEIIIHUX, BHY TP EHHUX, CYTOUHbBIX
K CE30HHBIM U3MEHEHUSIM Y CIIOBUH Y TOJIMYHBIX OMOTOTUYECKUX PUTMOB.
KU3ZHU. [IpuBOAUTH TP UMEP bI TP OSIBJIICHUS
JleMoHCcTpanuu OMOJIOTUYECKUX PUTMOB Y Pa3HBIX
Tabauywl u cxemol: «buonoruueckue OPTaHU3MOB.
PUTMBD». BrIsBIISITE U€pThI TP UCTIOCOOJIEHHOCTH
Ob6opynoBanme: repOapuu u OpPTaHU3MOB K CE30HHBIM U3MEHECHHSIM
KOJUTEKIIUU PACTEHUMN U ’KUBOTHBIX, YCIOBHM JKU3HU.
001a/1aI0IUX Yep TaMHU OnuceIBaTh CE30HHBIE IBJICHUS B )KU3HU
P UCTTIOCOOJICHHOCTH K CE30HHBIM OPraHU3MOB, pacHp OCTPAHEHHBIX
VU3MEHEHHSIM yCI0BUM )KU3HU B CBOEUM MECTHOCTH
7.7 | Kuznenusie (hopMbI KuzHeHnHbie popMbl OPTaHU3MOB. PackpbiBaTh cosiepkaHrue NOHATUS
OpraHu3MOB [TonsiTue o kuU3HEHHOU dopme. «KH3HEHHast opMa OpraHu3Ma.

XKuznenusle (OPMbI paCTECHHIA:
JIep €Bbs1, KyCTap HUKHU, KyCTap HUUKH,
MHOT'0JIETHUE TP aBbl, OJTHOJIETHUE

Tp aBbl. JKu3HEeHHbIE (OPMBI KUBOTHBIX:

TUAP OOMOHTBI, T€OOUOHTHI,

a3p 0OMOHTBI. OCOOEHHOCTH CTP OCHUS
1 00pasa KU3HHU.

JdemMoHCcTpauMu

Tabauywvr u cxemol: « Ku3HEHHBIC
dbopmbl pacTteHui», « Ku3HECHHBIC
(op MBI ) KUBOTHBIX .

BoIsIBIISITH 0COOEHHOCTH CTP OCHHUS
U )KU3HEAEATENIbHOCTU PaCTeHUN
Pa3HbIX )KU3HEHHBIX (POPM.
[IpuBOIMTE P UMEP BI PACTEHUH P a3HBIX|
KU3HEHHBIX (POP M.

BrIgBISATS 0COOEHHOCTH CTP OCHUS
Y JKU3HENEATEIbHOCTH KUBOTHBIX
pa3HbIX )KU3HEHHBIX GOpPM.
[IpuBOUTH P UMEPBI JKUBOTHBIX
Pa3HbIX KU3HEHHBIX (popMm
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Oo6opynoBanmue: repoapuu
Y KOJUJIEKLIMH PACTEHUH U )KMBOTHBIX
pa3INYHbBIX )KU3HEHHBIX (hOpM

7.8

buotnueckue GpaxTop bl

buotnueckue pakropsl. Buasl
OMOTHYECKUX B3aMMO/ICHCTBHIA:
KOHKY P CHITUS, XUIITHUIECTBO, CHMOHMO3
u ero dopwmel. [lapazutusm,
KOOTIepalusi, MyTyaJlu3M,
KOMMEHCaIu3M (KBap TUP aHTCTBO,
HaxJieOHn4ecTBO). Herp opuueckue
B3aUMOJICUCTBUS (TOMTMYECKHUE,
bopuueckue, padpudeckue). 3HaUCHHE
OMOTHYECKUX B3aUMOICHCTBUN

JJ1s1 Cy IIECTBOBAHUSI OPTAHU3MOB

B cpene oouranus. [Ip A
KOHKYPEHTHOTO MCKJIIOYCHHUS.
JdemoHcTpanuu

Tabauywst u cxemol: « IKOCUCTEMA
AP OKOJIUCTBEHHOTO JIECa»,
«IKOocHuCTEMa XBOMHOTO JIecay,
«lenu nutanus», « XUIHUIESCTBO,
«ITapazutuzm», « KoHKyp eHIHAY,
«Cumb6m103», «KoMmMeHcanmsm.
OO0opynoBaHme: KOJJIESKIIMU
YKUBOTHBIX, YUACTBYIOIIUX

B Pa3JIUYHBIX OMOTHYECKHUX
B3aUMOJCHCTBUIX

PackpbiBath cosiepxkaHue Tep MUHOB

Y TIOHATUI: KOHKYP EHIIUS,
XUIIHUYECTBO, Tap a3UTHU3M,
MyTyaJIi3M, KOMMEHCATU3M,

HEeTp 0 (pUIECKue B3aNMOICHCTBUS.
XapakTtepu30BaTh BUIbI OMOTUYECKUX
B3aUMOJICHUCTBUH.

OOBACHATH CYIITHOCTh KOHKYP €HIIUH,
XUIHUYECTBA, NTapa3UTU3Ma,
MyTyaJii3Ma, KOMMEHCaInu3Ma.
[IpuBOUTH TP UMEPBI OPTAHU3MOB,
y4acTBYIOIIHNX B OMOTHIECKUX
B3aMMOJICHCTBUSAX Pa3HBIX THUIIOB.
OueHuBaTh 3HaUYEHHE OMOTHYECKUAX
B3aUMOJICHCTBUM JIJISl CYIIIECTBOBAHUS
OpPraHu3MOB B CpeJie 0OUTaHMUS.
OO00CHOBBIBaTh ICUCTBUE TP MHITUTIA
KOHKYPEHTHOT'O UCKIIFOUEHUS

HToro yacoB 1o teme
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8 Tema «9K010russ BUIOB U MOILYJIAUIN»
8.1 | Oxonornueckue 3 DKOJIOTUYECKUE Xap aKTep UCTUKU PackpsiBaTh cosiepixaHue NOHATHUS

Xap aKTEPUCTUKU nonynsiuuu. [Tomynsuusa kak O JISILUS .

MOMYJISIUU ouosiornyeckas cucrema. Poib OueHnBaTh 3HAUEHUE HEOTHOP OJTHOCTU
HEOJTHOP OJTHOCTHU Cpeibl, (GU3HUECKUX | Cpelbl, PU3NUecKux OapbepoB
0apbepOB U 0COOEHHOCTEH OMOIOTUKM | U 0OCOOEHHOCTEN OMOI0TUY BUI0B
BUJ0B B ()Op MUp OBAHHUH B ()Op MHp OBaHHMH IIP OCTP AHCTBEHHO
TP OCTP AaHCTBEHHOM CTP YKTYP bl CTPYKTYP bl MOITYJISILIHMA.
nonyaanui. OCHOBHBIE IOKA3aTENH [IpuBOAUTH TP UMEP BI MOIYJISILIAN
MOMYJISIMU: YUCIEHHOCTb, IUNIOTHOCTh, | Pa3HBIX BUJOB PACTEHUN U JKUBOTHBIX.
BO3PACTHAs U M0JIOBas CTPYKTypa, XapaxkTepu30BaTh OCHOBHBIE
POXKI1aeMOCTh, P UP OCT, TEMIT POCTA, | SKOJIOTUYECKUE TTOKA3ATENN
CMEPTHOCTb, MUT'P LU HOMYJISIUU: YUCIEHHOCTb, INIOTHOCTb,
JleMOHCTpanun BO3PACTHAs U N0JIOBas CTPYKTypa,
Tabnuyer u cxemvl: « IKOJTOTHYECKUE | POKIAEMOCTD, IPUPOCT, TEMIT POCTA,
XapaKTep UCTUKHU MOy ISALUNY, CMEPTHOCTb, MUT'P ALIUS.
«IIpocTpaHcTBEHHasI CTPYKTypa
oMy Jisiuun», « Bo3pactHble mup aMuabl
HOTLY JISILIUN

8.2 | Dkonoruueckas 3 DKoJIOruYecKas CTpyKTypa momyJisiiun, PackpbIiBaTh coaepKaHUE TEP MUHOB U

CTpYKTypa OueHka YMCIEHHOCTU MOMYJISLUH. NOHATUI: TUHAMUKA TOMYJISIUH,

HOTLYJISILUH. JlnHaMuKa NOMYJISINH U €€ PEryJsiius. | OMOTHYECKUI MOTeHIIUA MOy IS,

JIMHAMUKA [TOITY JISIHH buoTtnueckuii noTeHIMA MOMYJISIUKN. | KpUBbIE BKUBAHUS, (DAKTOP b

" €C peryJanus

Monenup oBaHUE TUHAMUKU
nonyianuu. Kpuseie pocra
YHCIEHHOCTH nonyysiunu. Kpussie
BBDKMBAHUA. Perysuns 4ucieHHOCT!

CMEPTHOCTH, EMKOCTb Cp €JIbI.
OOBACHATH 3aKOHOMEP HOCTH
pa3MeleHus 0co0el Moy s Lr
Ha 3aHUMAaEMOU TEP P UTOP UH.
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MOMYJISIUMI: POJb (PAaKTOPOB,
3aBHUCAILNX U HE 3aBUCAILUX OT
IUIOTHOCTU. DKOJIOTUYECKUE CTP ATErUH
BUIOB (r- U K-cTparterun).
JdemMoHcTpauMu

Tabauywvl u cxemwvl: «CKOpOCTh
3aCeJIeHUs TOBEP XHOCTU 3eMIIU
pa3IUYHBIMU OpTaHU3MaMU»

OueHnBaTh OMOTHYECKHUI TOTEHIIHAIT
MOMYJIALMNA Pa3HbIX OPTAHU3MOB.
AHanIu3upoBaTh KpUBBIE POCTA
YUCIIEHHOCTH MOMYJISIUUU U KP UBBIE
BBIKMBAHUSL.

OOGO0CHOBBIBATb NP UYUHBI CIICP KUBAHUS
OMOTUYECKOTO TOTEHIMAa pOcTa

Y IIP MY UHBI BCIBIIEK P 0KAAEMOCTH

Yy OTAEIbHBIX OPTAaHU3MOB.
[Tepeducnsate GpakTOpbl CMEP THOCTH,
pEeryJiup yIOIUe YUCICHHOCTh

MOMY AN PaCTEHUMN U )KUBOTHBIX.
OnuceIBaTh 3KOJIOTUUYECKUE CTP ATETUU
BHUIOB

8.3

DKOJIOrMYecKas HUIIIa
BUJIA

IToHsTHE 00 PKOJOTHYECKOM HHUIIIC
Buja. MecrooOutanne. MHOroMep Has
MOJICIb YKOJOTHUCCKON HUIIIU

. N. XatunHcoHa. Pazmepsl
aKoJiornyeckor Humu. IloreHuanbHas
Y peaqnu30BaHHAs HUILH.

Bun xak cucrema nomynisinuii. Apeanbl
BHUJI0B. BUJIbI M UX KUM3HEHHBIC
CTpaTeruu. JKOJOTUYECKHE
SKBHBAJICHTHI.

3aKOHOMEPHOCTH MMOBEICHUS

Y MUTP allui )KUBOTHBIX.
buonoruueckue nHBa3UK 4y Kep OHBIX

PackpbiBaTh coaepkaHuE TEP MUHOB

Y IIOHSATHUI: PKOJIOTUYECKAs HUIIIA, BU/I,
apeall, UHBa3Us.

XapaxkTepu30BaTb MHOTOMEPHYIO
MOJICIb PKOJOTUYCCKOM HUIIIN

J. Y. XaT4nHCOHA.

[IpuBOOUTH P UMEP bI IKOJIOTUYECKHUX
HUII Pa3HbIX BUJIOB PacCTEeHUI

1 )KUBOTHBIX.

BBISBIATE OTIIMUHME YKOJIOTrHYECKOU
HUIIH BUA OT €T'0 MECTOOOHUTAHMS.
['paduyeckn n3006paxath

MHOTOMEP HY0 MOJIENTb AKOJIOTUYECKOM
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BUJIOB.
JdemoHCcTpauMu

llopmpem: J1. 1. XaT4nHCOH.
Tabauyvl u cxemol: «Moenb
AKOJIOTHYECKOUW HUIIIU

. Y. XaT4uHCOHA».
OobopynoBanme: repOoap U pacTeHU;
KOJIJIEKLIMHU KUBOTHBIX.
JlaGopaTopHasi paGora
«ITpucnocobnenust ceMsiH p aCTEHUI
K PacCeleHUIO»

HUIIU JJI1 Pa3HBIX BUIOB.

BrIABIATE Np UUKHBL pa3IHYNN

B pa3Mepax dKOJOTUYECKON HULIN

Yy Pa3HbBIX BUIOB PACTEHUH U KUBOTHBIX.
AHanu3upoBaTh NP UUUHBI

Y MIOCJIEICTBHSI CMEHBI DKOJIOTUYECKOU
HUILU

Htoro yacos 1o teme 9
9 | Tema «9K0JI0rus COO0OIECTB. IKOJIOTHYECKHE CHCTEMbI»

9.1 | CoobuiectBo 1 CooOmectBa opranu3MoB. buonieno3 | PackpsiBath coeprkaHue Tep MUHOB
OpTaHU3MOB — U ero cTpykrypa. CBa3u Mexay Y TIOHATHI: OMOLIEHO3, OMOTOIL.
OMOIICHO3 OpraHu3Mamu B OMOLIEHO3E. XapaxTepu3oBaTh OMOLIEHO3 U €T0

JleMOHCTpauun CTPYKTYpPBbI: BUIOBYIO,
Tabauywvl u cxemvr: «CTpyKTypa IIP OCTP AaHCTBEHHY 10, TP O(PUUECKYIO.
OuoIIeHO03a», « DKOCUCTEMA [lepeuncnsate ¥ P UBOAUTH P UMEP bl
IIUP OKOJIUCTBEHHOTO JIecay, CBsI3€H MEX]ly OpTaHU3MaMu
«Dxocucrema XBOMHOIO Jieca B OMOLIEHO3¢€

9.2 | Dxocucrema 2 DKocUCTEMA KaK OTKPbITasi CHCTEMA PackpriBaTh conepxaHue TEp MUHOB

(A . Tencnu). ®yHKIUOHATLHbBIC
0JIOKM OPTaHU3MOB B DKOCUCTEME:
P OAYIIEHThI, KOHCYMEHTHI,
penyueHTsl. Tpoduueckue yp OBHU.

Tpoduueckue 1ienu u CeTu.

Y TIOHSTHI: 3KOCUCTEMA, TP OJTYLIEHTHI,
KOHCYMEHTBI, p €y LEHTHI, TP 0(pUUECKHUE
ypOBHH, Tpo(uieckue (IUIIEBHIE)

LENH U CETH.

Ha3biBaTh CTP YKTYp HbIE€ KOMIIOHEHTHI
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AOuoTrueckue 6J10KM SKOCUCTEM.
[TouBBI U WIIBI B SKOCHCTEMAX.
KpyroBopoT BelecTB u MOTOK SHEP TUH
B 9KOCHCTEME.

JdemMoHcTpanuu

Ilopmpemuwi: B. H. Cykaues,

A. JI. Tencan.

Tabauywl u cxemvl: «ODyHKIIMOHATBHbBIC
IPyNMbl OPTaHU3MOB B DKOCUCTEME,
«KpyroBoport BelecTB B 3KOCUCTEME,
«Ienu nutanus (macToumHas,

JIETPp UTHAS ).

OO6opyaoBaHue: rep 6apuu p aCTCHHUI,
KOJUJIEKIIMY HACEKOMBIX; Uy4elia NTHII
Y 3BEp e

HKOCUCTEMBI.
Xapakrepu3oBarh (pyHKIMU

Y TIp UBOJIUTH TP UMEP bl

OpPraHU3MOB B 3KOCHUCTEME

Ha OCHOBE UMEIOIINXCS 3HAHUM

0 pacTeHusxX, rpudax, 0aKTepusx

Y )KUBOTHBIX.

OnuceIBaTh KpyroBOp OT BEILIECTB

Y TIOTOK SHEPTHUH B IKOCHCTEME.
OOBACHATH pOJIb OPTAHU3MOB

B OMOJIOTUYECKOM KPyTrOBOPOTE
BELIECTB U MIOTOKE SHEPTUU.
[IpuBOAUTH P UMEP bl OPTAHU3MOB,
3aHUMAIOIINX Pa3HbIE YPOBHU

Tp opUUECKUX MUPaMUI.

CocTaBiaTh CXeMBbI IIEp €HOCa

BEIIECTBA U DHEPTHUHU B IKOCUCTEMAX
(uernu nmuTaHUsA).

CpaBHHMBATH MACTOUIIHBIC U JETP UTHBIC
HENH MUTAHUS

9.3

DKOJIOTUYECKHUE
TP aMU/JIbI

OcCHOBHBIE TOKA3aTENU 3KOCUCTEMBI.
buomacca u npoxykuus.
DKOJIOTUYECKHE TP AMU/IbI YHUCEI,
OMOMacchl U SHEPTHUHU.
JdemMoHcTpauMu

Tabauywsl u cxemol: « IKOJTOTHYECKAS
UpaMUAa YUCED», « DKOITOTHUECKAS

PackpbIBath cofep xKaHue TEp MUHOB
U TIOHATUHN: TIp OAYKIMs, OroMacca,
HKOJIOTHYECKAS TUPaMUA.
Xapakrepu3oBaTh IIpaBuiIa
HKOJIOTUYECKUX TP aMUJI YUCEIT,
OMOMAaCChl M SHEPTHH.

OOBICHITD NP UYUHBI PaA3TUUUN
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nupamMujia GuoMacch»,
«DKOJOTHYECKast TUpaMuJia SHEP T

B IIP OTYKTUBHOCTH y P a3HbIX
DKOCHUCTEM.

[IpuBOAUTH P UMEPHI P AKTUUECKOTO
TP UMEHEHUS TP aBUJT SKOJIOT WY €CKUX
AP aMHI.

CpaBHMBaTh OMOMACCY U P Oy KIIHIO
DKOCUCTEM CyIIM 1 MHUpOBOTO OKeaHa

9.4 | Usmenenwus HamnpaBnennpie 3akoHOMEpHBIE CMEHBI | PackpbIBaTh cojliepkaHue TEP MUHOB
COO0IIECTB — cooO1ecTB — cykueccud. [lepBudHbIe | M MOHATUI: CyKLECCUs, KIMMAaKCHOE
CYKLECCUU Y BTOpUYHBIE CYKIIECCUU U UX COOOIIECTBO, CYKIECCUOHHBIN PSI.

P UYUHBI. AHTP ONIOT€HHBIE Xapakrepu3oBaTh CyKLIECCUU:
BO3JICHCTBHSI HA CYKILIECCHU. 1Iep BUYHBIE U BTOP UUHBIE, TIPUBOIUTH
KnumakcHoe cooO1iecTBo. UX IIPUMEPHI U HA3BIBAThH IP NUUHBI
buopaznoo6pa3zue u mojaHoTa CMEHBI COOOIIECTB.

KpyTroBOpOTa BELIECTB — OCHOBA CpaBHMBATh BpEMEHHBIE U KOP EHHBIE
YCTOWYUBOCTU COOOIIECTB. OMOreo011eHO3bI Ha KOHKP €THBIX
JdemMoHcTpauuu IIpUMEpPaX CBOEH MECTHOCTH.
Tabauywvl u cxemolr: «O6pa3oBaHue MoennpoBarh p €3yJIbTaThl [P OLIECCa
0osiotay, «IlepBrUUHas cyKueccus», CMEHbI OMOTEOIICHO30B 01 BIUSHIEM
«BoccranoBneHue seca nocmue aHTP OMOTE€HHOTO (hakTOpa

noxapa»

9.5 | Ilpuponnsie [Ipup ogHBIE 3KOCUCTEMBI. PackpriBate conepxaHne Tep MUHOB
A3KOCHUCTEMBI JdemoHcTpanuu U TIOHATHUI: (PUTOTUIAHKTOH,

Tabauywvl u cxemvl: K IKOCUCTEMA
TP OKOJIUCTBEHHOTO JIecay,
«IKOCHCTEMa XBOMHOTO JIecay,
«DKocUcTEMA 03€Epay.

300IUIaHKTOH, SIPYCHOCTb.
Xapakrepu3oBaTh Ip Up OJHbIE
HKOCUCTEMBI, UX OCHOBHBIE
KOMIIOHEHTHI (Ha MpUMep e 03epa,
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O0opynoBaHue: akBapuyM KaK MOJEINH
HKOCUCTEMBI.

IKCKyPpcust « IKCKypcus B THITUYHBIN
ouoreoneHo3 (B 1yopaBy, Oep e3HsIK,
€NbHUK, Ha CYXO0/I0JIbHBIN

WY IOMMEHHBIH JIyT, 03€p0, 00JI0TO)»

XBOWHOTO U IIUP OKOJIUCTBEHHOTO JIECa).
OOBSACHATH P UUUHBI PA3TUIHON
Oromacchl P OYLIEHTOB

Y KOHCYMEHTOB B TP U OTHBIX
HKOCHUCTEMAX.

CocTaBiisiTh NACTOULIHBIE U IETP UTHBIE
LENH MUTAHUS TP UP OJTHBIX SKOCUCTEM.
[IpuBOUTE IpUMEP Bl OPTAHU3MOB,
BXOJSIHUX B COCTaB (PUTOIIAHKTOHA,
300IIJJAHKTOHA, OEHTOCA.
OOGO0CHOBBIBaTH POIb AP YCHOCTU

B JKU3HU HA3EMHBIX IKOCUCTEM.
CpaBHuBaTh OMOMacCCy U TP OAYKITUIO
BOJIHBIX U Ha3€MHBIX SKOCUCTEM

9.6

AHTpOIIOTE€HHBIE

HKOCUCTEMBI
(arp 0aKOCHCTEMBI)

AHTpP ONIOTEHHBIE SKOCUCTEMBIL.
Arposkocucrema.

Arpornenos. Paznuuusa mexny
AHTpP OTIOT€HHBIMU

Y TIP Up OAHBIMH 3KOCHCTEMAMHU.
JdeMoHCcTpanMu

Tabauywl u cxemvl: KATpOLEHO3»,
«KpyroBopor BelecTB 1 MOTOK
SHEPTHUU B arp OLICHO3E».
Oo6opynoBanme: repOapuu
KyJbTYPHBIX U JTUKOPaCTYIIINX
pacreHui.

IKCKypcHs « DKCKYp CUst

PackpriBate conepkaHue Tep MUHOB
Y TIOHATHMN: arp 09KOCHUCTEMA,
arpoLeHO03, MOHOKYJIbTYpa.
XapaKkrepu3oBaTb OCHOBHBIE
KOMIIOHEHTBI arpPO3KOCHUCTEMBI.
[IpuBOIUTH TIp UMED BI

arp 09KOCUCTEM.

CocTaBisTh eI NUTaHUS arp OLUEHO3a.
OOOCHOBBIBAThH NP UUMHBI HU3KOU
YCTOMYUBOCTHU arp 03KOCHUCTEM.
CpaBHUBaTh arp0’KOCUCTEMBI

Y IIPUP OJTHBIE€ SKOCHUCTEMBI.
XapaKTrepu3oBaTh pOJIb YEIOBEKa
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B arp 0dKocucTeMy (Ha 1oJje
WU B TEIJIMYHOE XO3SHUCTBO)»

B COXpaHCHUU YCTOﬁqHBOCTH
arp 03KOCUCTEM

9.7

YpO03KOCUCTEMBI.
DKOMOHHUTOP UHT

Yp6oskocucrembl. OCHOBHBIC
KOMITIOHEHTBI Y O03KOCUCTEM.
I'opoxackas dnopa u dayna.
CuHaHTp onu3alus rop 0JACKoM GhayHsl.
buonornueckoe n Xx0351MCTBEHHOE
3HA4YE€HUE arp 03KOCUCTEM

1 ypOO3KOCUCTEM.

3akoHOMepHOCTH (POPMHUPOBAHUS
OCHOBHBIX B3aUMOJICUCTBUMN
OpPTraHU3MOB B DKOCHUCTEMAX.
IlepeHoc sHEep UM U BEIIECTB MEXKTY
CMEXKHBIMU IKOCHUCTEMAMH.

Y CTOMYHUBOCTH OPTAHU3MOB,
MOMYJISIUI U SKOCUCTEM B YCIOBUSIX
€CTECTBEHHBIX U aHTP OMOTEHHBIX
BO3/ICHCTBUN.

MeTro0710r1ss MOHUTOP MHTa
€CTECTBEHHBIX M aHTP OMOTE€HHBIX
DKOCHCTEM.

JdemoHcTpanuu

Tabauysl u cxemwi: «IIpumepsl

yp O0dKOCHCTEM.

IIpakTuyeckas padbora
«W3yuenue u onucanue
yPpO0IKOCHUCTEMBIY .

PackpriBaTh cojepikaHue T€p MUHOB
U TIOHATHI: ypO0dKOoCcHCTEMA,
CUHAHTp ONIU3aIus, ropojickas quopa,
ropojckas (payHa, 5JKOMOHUTOP UHT.
XapaKTepu3oBaTh OCHOBHBIC
KOMIIOHEHTHI Y 003KOCHUCTEM.
OnuckIBaTh OUOJIOTUYECKOE

Y XO3SMCTBEHHOE 3HAYCHHUE
yp603KOCHCTEM.

[IpuBOAUTH P UMEPBI U OIICHUBATH
COCTOsIHUE yPOOIKOCUCTEM CBOEH
MECTHOCTH.

BrIsSIBASTE 0COOCHHOCTH TOP OJICKOM
¢dnopsel u dayHsI.

CpaBHHMBaTh YpOOIKOCHCTEMBI

U TIPUP OJTHBIE SKOCUCTEMBI
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JlaGopaTopHasi padorta

«3yuenne pazHOOOpa3us MENKUX
IIOYBEHHBIX YWICHUCTOHOTHX B Pa3HBIX
DKOCHCTEMAX)»

Hroro

4aCoOB 110 TEME 12

10

Tema «buocdepa — riaodanbHas IKOCHCTEMA»

10.1

buocdepa. Cipykrypa 2
U cocTaB Ouocdep bl

buocdepa — obmiennanerap Has
obonoyka 3emiu, rae CyuiecTByerT
WJIH CyIIECTBOBaJIA KU3Hb. Pa3Burue
npeacTaBieHui o onocdepe B Tpynax
9. 3rocca. Yuenue B.U. Bepnaackoro
o 6uocdepe. Obnactu 6uocheps! u ee
cocraB. JKuBoe Bemiectso ouocdep bl
U ero QyHKIUH.

JeMoHCcTpauMu

Ilopmpemuwi: B. 1. BepHanckui,

9. 3rocc.

Tabauywvl u cxemwr: «I'eocepbl
3emnn», « DyHKINHU )KUBOTO BEIIECTBAY»

PackpbIBath cojiep »KaHuEe Tep MUHOB

U TIOHATHI: Onocdepa, )KUBoe
BEIIECTBO, KOCHOE BELIECTBO,
OMOKOCHOE BEIIECTBO, OMOTEHHOE
BEIIECTBO.

[TpuBO T POPMYJIHP OBKHA OCHOBHBIX
110J10keHui yuenus B. 1. BepHaackoro
o 6uocdepe.

Xapakrepu3oBarh 005acTi Onochepbl

U X COCTaB, Ha3bIBaTh 00JIACTH
pacnpocTpaHeHUsl )KMBOTO BEILIECTBA

B 000J10YKaX 3eMJIU U BBISABIISTH

P UIUHBI €r0 Pa3IUYHOTO

pacnp eneneHus.

[lepeuncnaty GpyHKINN )KUBOTO
BenlecTBa 6uocdepsl (razonas,
OKHCITUTEIbHO-BOCCTAHOBUTENbHAS,
KOHIICHTP allMOHHASI, OMOXUMUYECKasI ).
[IpuBOUTH IpUMEPHI P €00 A3YIOIIETO
BO3JEICTBHS )KMBOTO BEILIECTBA

Ha Ouocdepy.

139



OenepanpHas padouas nporpamma | buonmorus. 10—11 kmaccer (yrinyOneHHBIH ypPOBEHD)

AHanu3upoBaTh U OLCHUBATH
OMOJIOTUYECKY 10 HHPOPMALIHIO

0 TJI00AJIbHBIX KOJIOTUUECKUX

np obsieMax 6uocdepsl, MOJIydaeMyro

U3 pa3HBIX UCTOYHUKOB.

OuenuBate Bxiaa B. M. Bepnanckoro,
3. 3r0cca B CO3JaHUE yUEHUS

o 6uochepe

10.2

3aKOHOMEP HOCTH
CYILIECTBOBAHUS
ouochepsl.
Kpyrosopotsl
BELIECTB

3aKOHOMEPHOCTH CYIlIECTBOBAHUS
ouocdepnl. OcobenHoctu onochep bt
KaK IJ100a1bHON SKOCUCTEMBI.
JInHaMU4ECKOE paBHOBECHE

B 6nocdepe. KpyroBop oTsl BemiecTs
1 OMOTeOXUMUYECKHE IIUKITBI
(yrnepopa, a3ota). PUTMHUYHOCTB
SBJICHHUI B Orochepe.
JdemMoHcTpauuu

Tabauywsr u cxemol: «I'eocdepsr
3emnn», «DyHKINU KUBOTO
BemlecTBay», « Kpyrosopot azora

B npup oae», «KpyroBoport yriepoa
B Iipup ozex», «KpyroBopot kuciopona
B ripupoe», «KpyroBopor BoJibl

B IIPUPOJIEN»

PackpsiBath coqiep )kaHue TEp MUHOB

Y TTIOHATHUI: TJI00aIbHAS SKOCUCTEMA,
JIMHAMUYECKOE PaBHOBECHE,

KPYTOBOP OTHI BEIIECTB,
OMOTeOXUMUIECKUE ITUKITHI.
Xapakrepu3zoBarh 0COOEHHOCTH
ounocdep sl Kak ra100anbHOM
HKOCUCTEMBI.

Onpenensats PyHKIMIO OMOCheEp bl

B 0OecrieueHnu OMOTEeHHOTO

KP yTOBOPOTA BEIIECTB Ha TUTAHETE.
XapaxkTepu3oBaTh OCHOBHBIE
KPYTOBOPOTHI: BOJBI, YIIIEPOJia, a30Ta.
CpaBHUBaTh 0COOCHHOCTH KPYTrOBOPOTA
pa3JINYHBIX BEIIECTB.

OrneHnBaTh 3HaUYCHHE KPYyTOBOPOTA
BEIIECTB JJIs CyIIIECTBOBAHUS KUZHH

Ha 3emIIe.

OOBACHATH pOJIb OPTaHU3MOB
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B OMOJIOTHYECKOM KPYTOBOPOTE
BCIIIECTB.

BoIsSBaATE TUHAMHYECKOE paBHOBECHE
ouocdepHsl.

[IpuBOAUTE IPUMEPBI PUTMUYHOCTH
sIBJICHUH B Onocdepe

10.3 | 30HanBHOCTH 2 3oHanbHOCTh OMOChepnl. [TonsTHe PackpriBaTh coneprxkaHue Tep MUHOB
ouocdeppl. OCHOBHBIE 0 6uome. OCHOBHbIE OMOMBI CYIIIH: Y NIOHATUI: OMOMBI, TYHJPA, XBOWHBIE
OMOMBI CylLIN. TYH/Ipa, XBOWHBIE JIECA, CMEIIaHHbIE jeca, CMEIlIaHHbIE Jieca,
YcroiiunBocTh Y IIUP OKOJIMCTBEHHBIE Jieca, CTEIH, IIUP OKOJINCTBEHHBIE JIECa, CTEIH,
ounocgepsl CaBaHHBI, ITy CTBIHM, TP OIIMYECKHUE JIECA, | CABAHHBI, ITyCTBHIHU, TP OTIMUECKHE JIeca,

BBICOKOTOpbsl. KimMar, pacTuTenbHblil | BHICOKOTOP b

Y )KUBOTHBIM MUP OMOMOB CYIIIH. [Ioka3piBaTh Ha KapTe

CtpykTypa v QyHKIIUS KHUBBIX CUCTEM, | M XapaKTEPHU30BaTh OCHOBHBIE OMOMBI
OILICHKa MX PECYpCHOro MoTeHIMana CyILN.

1 Ouocep HbIX PYyHKITHIA. CpaBHuBaTh 0COOCHHOCTU KJIMMATa,
JleMOHCTpauun NIOYB, PACTUTEIBHOTO U )KUBOTHOTO
Tabauyel u cxemvi: « OCHOBHBIE OMOMBI | MEpa pa3HbIX OMOMOB CYIIIH 3EMIIH.
cymmn», « Knumatuueckue nosca BrIsBAATE NpUUMHBI 30HATBHOCTH
3emun», « Tynnpay, «Taiiray, B Ouocdepe

«CMenraHHbBIN JIEC,

«IIIup oxonuCTBEHHBIHN Jecy, « CTenby,
«CaBanHay, «IlycTeiHsay,
«Tponrueckuii JIecy.

O6opynoBanme: repOapun pacTeHui
pa3HbIX OMOMOB; KOJIJICKITUH )KHBOTHBIX

HToro yacoB 1o teme 6
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11

Tema «Hes10Bek U OKpyKaKOLIAS Cpena»

I1.1

Bo3znelictBue
yenoBeka Ha Onocdepy

2

DKOJIOTHYECKUE KP U3UCHI U UX
[pu4YuHbL. Bo3aencreue yemoseka
Ha 6uocdepy. 3arpsa3HeHue BO3yIITHON
cpeasl. OxpaHa Bo3ayXxa. 3arpsi3HEHHUE
BOJIHOM cpenpl. OXpaHa BOJHBIX
pecypcoB. Pazpyiienue noubl. OxpaHa
IIOYBEHHBIX pecypcoB. M3MeHenue
KJIUMaTa.

JdemMoHCcTpauMu

Tabauywvl u cxemwvl: «3arpsi3HEHUE
atMocdepbl», «3arpa3HeHue
ruznpocdepb», «3arpsi3HEHUE OUBBIY,
«ITap HUKOBBIH YPPEKT

PackpsiBath cofiep )kaHue TEp MUHOB

U TIOHATHI: aTMOCc]epa, BelecTBa-
3arp S3HUTENH, TAPHUKOBBIN 3P PeKT,
«030HOBas AbIPa», «KUCIOTHBIE
TOXI», TuApocdepa, 3BT opuKaIus
BOJIOEMOB, [1I0YBA, 3P 03Ul NIOYB,
NECTULIUBL, SKOJIOTUYECKUI

Kp U3MC.

AHanu3upoBaTh aHTP OTIOTCHHBIE
(dbakTOop bl BO3/ICUCTBUS HA OMoCchepy
(poJib yenoBeKa B IPUPOJIE€) HA Pa3HBIX
JTamax pa3BUTHUS YEIOBEUECKOTO
oO1ecTBa.

Xapakrepu30BaTh I100aNbHbIE
AKOJIOTUYECKHE TP 00IEMBI;

OCHOBHBIE HICTOUHHUKH aTMOC(EPHBIX
3arp I3HEHUH; SKOJIOTHYECKHE

p 00JIEMbI, CBSI3aHHBIE C yBEIUUYEHUEM
TpaHCIOPTa B KPYIHBIX TOPOIaxX;
ABTP OUKAIHUIO BOJOEMOB;
NOCJIEICTBUS 3arp I3HEHUSI BOJ
XUMUYECKUMU BEIIECTBAMU;
BO3/EHCTBUE UeJIOBEKA HA ITOYBEHHBIN
MOKP OB.

ApTYMEHTHUP OBATh 3HAUCHUE
HKOJIOTUYECKUX 3HAHUH B P EIIEHUU
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BOIPOCA O MOJJEP KAHUH YCTOMUHUBOCTH
ounochep sl

11.2

AHTp OIIOreHHOE
BO3JICUCTBHE

HA pACTUTEIIbHBIN U
YKUBOTHBINA MUP .
Oxpana npupoasl

AHTpONOreHHOE BO3/IEICTBHE

Ha paCTUTEIbHBIA U )KUBOTHBIN MUD.
OxpaHa pacTUTETBHOTO U JKUBOTHOTO
Mupa. OCHOBHBIE NP UHLUITBI OXP aHbI
npupobl. Kpacusie kauru. Oco60o
OXpaHsieMbI€ TP P OJIHbIE TEP P UTOP UK
(OOIIT). borannueckue cajipl

Y 300JIOTUYECKHUE Map KH.
JdemMoHCcTpauMu

Tabauywvl u cxemoi: «Ocobd0

OXp aHsIEMbIE IPUPOTHBIE TEP P UTOP UMY
O6opynoBanme: potorpaduu
OXpaHsIEMBbIX pACTEHUIN U )KUBOTHBIX
Kpacnout knuru PO, KpacHoit kauru
peruoHa

PackpsiBath cofiep )kaHue TEp MUHOB
Y TIOHSTUN: COKp alllCHUE

Ourop azHooOpa3us, OXpaHa MPUPOIbI,
0c000 OXpaHseMbI€ TP UP OJTHBIE
teppuropuu (OOIIT), 6oTannueckuii
call, 300JIOTUYECKUH NapK.
XapaxTepu30BaTh IUIAHETAPHYIO POJIb
pacCTeHU U KUBOTHBIX.

[IpuBOAUTH P UMEP BI P AIMOTO

Y KOCBEHHOT'O BO3/ICHICTBUS YEJIOBEKA
Ha pACTUTENBHBINA U )KUBOTHBIN

MUD.

XapaxkTepru30BaTh P UHLIMIIBL
«BcemMupHOU cTpaTerum OXpaHsbl

P UP OABD.

[TepeuncnsaTe 0COOEHHOCTH Pa3JIMYHBIX
OOIIT.

ITpuBoauts npumepsr OOIIT,
PAacroJIOKEHHBIX B CBOEH MECTHOCTH.
Jloka3pIBaTh Ha NP UMEPaX OMACHOCTh
COKpaIieHusi OM0JIOTHYECKOT0
pa3zHooOpa3sus 3emiu.

[IpuBOOUTE MpUMEP B P EAKUX

Y MQJIOYMCIICHHBIX BUJOB PaCTeHUN

Y )KMBOTHBIX CBOEH MECTHOCTH,
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3aHeceHHbIX B KpacHble KHUrn
pernoHoB u Kpachyto kaury PO

11.3 | PaqmonanbHOE 2 OCHOBHBIE P UHLIUIIBI YCTOMYMUBOTO PackpsIBath coeprkanue Tep MUHOB
TP UPOJONOIb30BAHUE Pa3BUTHS YEIIOBEYECTBA U IIP UP OJBI. Y TIOHATHI: palMOHaIbHOE
U yCTOMYUBOE PanpoHanbHOE TP UPOAOTIOIB30BAHUE | IIPUP OAOIIOJIBb30BAHNE, YCTOMYNBOE
pa3BUTHE Y COXpaHEHHE OMOJIOTUYECKOTO pa3BUTHE, IIPUP OJHBIE PECYP CHI,
pa3HooOpa3us 3eMiu. DKOJIOTUYECKUN CIIE.
OO0uue 3aKOHOMEP HOCTU XapaxkTepu30BaTh OCHOBHBIE I NHLIUIIb]
rJ100aTbHBIX 9KOJIOTHYECKUX YCTOMYMBOTO Pa3BUTHS YEIOBEYECTBA
Kpu3ucoB. OCOOEHHOCTH U TIPUP OJIBL.
COBPEMEHHOTO KpU3HUCA U €T0 OnuceIBaTh HEUCUEP TAEMBIE
BEP OSITHBIE NIOCIIEICTBUS. Y MCYEPIIAEMBIE P UP OJHBIE P ECYPCBHI,
Pa3Butue meTo10B MOHMTOp MHIa moa4YCpKuBasA OTHOCHUTCIIbHOCTD
P a3BUTH:A OITIACHBIX TCXHOT'CHHBIX HCHUCYCP IACMOCTH TIp NP OAHBIX
IIP OLIECCOB. pECYpCOB; XapaKTEp U30BaTh IIP OLIECCHI
JdemMoHcTpauuu UX BO3HUKHOBEHUS U YCIIOBUS CpEabl,
Tabauysl u cxemvt: «Mogenu I UBOJISITITUE K UX ()OP MUP OBAHHMIO.
yIIPaBIISIEMOIO MUP a» PackppiBaTh mpo0JIeMbl palMoHaIbHOTO
IIP UP OAOTIOJIBb30BaHNS U HAXOIUTH Iy TH
UX P CLICHUS
Htoro yacos 1o teme 6
PesepBHOE Bpems 8
OBILIEE KOJIMYECTBO 102

YACOB I10 ITPOI'PAMME

144



®denepanpHas padbouas nporpamma | buomorus. 10—11 kmaccer (yrnyOJneHHBIH YpOBEHB)

MNEPEYEHB (KOJU®UKATOP) IPOBEPSIEMBIX TPEEOBAHUI

K PE3YJIbTATAM OCBOEHHUSI OCHOBHOI OBPA3OBATEJILHOM
ITPOTPAMMBI CPEJJHEI'O OBIIIETI'O OBPA3OBAHUA U DJIEMEHTOB
COAEPKAHMUS 11O BUOJIOI'NHA

IIposepsiemblie Ha EI'D o OmoJiorun tpedoBanus K pe3yJbTaTaM 0CBOCHUS
OCHOBHOM 00pa30BaTeJIbHON NPOrPAMMBI CpeIHero o0mero 00pa3oBaHus

Kon
P OBEPSIEMOTO
TpeOOBaHUS

[IpoBepsiembie TpeOOBaHUSA K TIP €AMETHBIM P €3yJIbTaTaM OCBOCHUS
OCHOBHO# 00pa30BaTeIbHOM MPOTPaAMMBI CPEIHETO 0OIIEro
o0pa3zoBaHUs

1

ChopmMupoBaHHOCTh 3HAHUM O MECT€ M POJIM OMOJOTHU B CHUCTEME
€CTECTBEHHBIX HayK, B ()OpMHpPOBAHUH COBPEMEHHOU E€CTECTBEHHO -
HAY4YHOM Kap THHBI MUpa, B TIO3HAHUH 3aKOHOB TP UP OJIbI M P €ILICHUU
KU3HEHHO  BAXXHBIX  COIHUAIBHO-ITUYECKUX, OSKOHOMHUYECKHX,
AKOJIOTUYECKUX MPOOJIeM YeT0BEUECTBA, a TAKXKE B P CIIICHUH BOTIPOCOB
PaAlMOHATIBHOTO NP HUPOJIOIOIH30BAHUS, B dhopMUpOBaHUN
IIEHHOCTHOTO OTHOIICHHWS K TPHUPOJAE, OOIIECTBY, UEIOBEKY;
0 BKJIAJI€ P OCCUICKUX U 3ap YOSKHBIX YUCHBIX — OMOJIOTOB B P a3BUTHEC
ouonoruu

Brnagenue cucrtemoil 3HaHMI 00 OCHOBHBIX METOJIaX Hay4HOIO
MO3HAHUS, UCTIOIb3yEMBIX B OMOJIOTUUYECKUX UCCIEI0BAHMSIX )KUBBIX
OOBEKTOB M DJKOCHCTEM (ONHUCAaHUE, HM3MEpPEHHE, IIpOBEJICHUE
HaOI0/IeHNI); crlocoO0aMy BBISIBICHUS M OLEHKUA AHTP OMOTEHHBIX
W3MEHEHUN B P UP OJ1E.

YMeHue BbIIBUTaTh TUIIOTE3BI, P OBEPATH UX IKCIIEP UMEHTAIBHBIMU
cpeactBaMu, (QopMyaHMpys Lelb HCCIEIOBaHUs, AaHAJIW3UPOBATH
IOJIyYEHHBIE P E3yIbTAThI U I€JIATh BHIBOBI.

BrisiBlIeHHE 3aBHCMMOCTM MEXKIAY HCCIENYEMbIMU BEJIWYHHAMHU,
00BSICHEHHE MOJTYYEHHBIX P €3YyJIbTaTOB U (POPMyTUPOBAHUE BHIBOJIOB
C UCNOJIb30BAHUEM HAYUYHBIX IIOHATUM, TEOPHUNA U 3aKOHOB

YMeHue Bianerh CUCTEMOW OMOJIOTMYECKMX 3HAaHMM, KOTOpas
BKJTIOYAET: OCHOBOIIOJIAraroiye OMOJIOTHYECKUE TEP MUHBI U TTOHSI THS
(OKu3HB, KIETKAa, TKaHb, OpTaH, OPTaHWU3M, BHUJ, MOIYJIAIMS,
PKOCHCTEMa, OWOIeHO3, Oumocdepa; MeTaboaM3M, TOMEOCTa3,
KJIETOYHBIA HWMMYHHUTET, OWOCHHTE3 Oenka, OWOIOIUMEPHI,
JIUCKP €THOCTb, caMop eryJisinus, CaMOBOCIPOU3BE/ICHUE,
HACJICICTBEHHOCTh, HM3MEHYHUBOCTh, HHEPT03aBUCUMOCTb, POCT U
pa3BUTHE);
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Ouosiornyeckue Teopuu: kierouHas Teopuss T. IlIBanHa,
M. llnennena, P. BupxoBa; KIIOHaJIbHO-CEIEKTUBHOTO UMMYHUTETA
II. Opmux, HWN.HU. MeunukoBa, XpOMOCOMHAsI TEOPHUs
HaciencTBeHHOcTH T. MopraHa, 3akOH 3apOJBIIIEBOTO CXOJCTBA
K. bapa, s3Bonrononnas reopus Y. JlapBuHa, CUHTETHYECKAS TEOP Us
ABOJIIOLINH, TeOp U aHTponoreHe3a Y. JlapBuHa; Teopust OMOreoneHo3a
B.H. CykaueBa; yuenue H./. BaBunoBa o neHtpax MHOroo0pasus
U P OUCXOXKEHUS KyIbTypHBIX pacTteHuid, yuenue A.H. CeBepuoBa
O IyTSAX U HAIPAaBIEHUAX IBOJIOLUH, yueHue B.M. Bepnanckoro —
o 6uocdepe); 3aKoHbI (€EAMHOO0OPa3Hs MOTOMKOB TIEp BOTO IIOKOJICHHUS,
pacuIeIIeHUs P U3HAKOB, HE3aBUCUMOT'0 HACIENOBAaHUS NP U3HAKOB
I'. Menpnens; CUEIIEHHOTO HACIeA0BaHus NP U3HAKOB U HAP YILICHUS
cuerieHns reHoB 1.  MopraHa; TOMOJIOTHUECKHMX  PSIOB
B HaclieacTBeHHOM m3MeHumBocTu H.M. BaBuioBa; reHeTMueckoro
paBHoBecus J[x. Xapauu B. BaiiHOepra; 3apopIIeBOTO CX0JICTBA
K. bapa; 6uorenernueckuii 3akoH J. ['exkens, @. Mromnepa);

[P UHIUIIBI (UMUCTOTHI TAMET, KOMIUIEMEHTAP HOCTH);

npaBuia (MuanmymMma 0. JInbuxa, 3K0T0rH4ecKOi TUp aMUIbl YHUCET,
OMOMAacCCHl U SHEPTHH);

runoTe3bl (koanepBatHo A.M. Omapuna, mepBUYHOTO OyJIbOHA
Jx. Xonneitaa, mukpochep C. Dokca, pudo3nma T. YUek)

YMeHne peniaTh MOUCKOBBIE OMOJOTHYECKUE 3aJadM; BBISBISITH
P MIUHHO-CIIC/ICTBCHHBIC CBSI3H MEXIY UCCIely eMbIMH
OMOJIOTHYECKUMHU O00BEKTaMH, MPOIECCAMU M SIBICHUSMU; JENaTh
BBIBOJIBI U TTPOTHO3BI HA OCHOBAHHH TOJIYUYEHHBIX PE3yJIbTATOB;
COCTaBJISATh TCHOTUITIYECKUE CXEMBI CKp SIIMBAHUS JJIsI P A3HBIX THIIOB
HACJIEIOBAHHUS TPHU3HAKOB Y OPTAaHU3MOB, COCTaBIISITh CXEMbI
NepeHoca BEIIeCTB W DJHEPTUM B OJKocucreMax (Iermu MUTaHWs,
MUIIEBBIE CETH)

YMeHue ycraHaBiIuMBaThb B3aMMOCBSI3U MEXKIYy CTPOCHUEM U
GyHKUMSMH: OpTaHOWJIOB, KJIETOK pa3HbIX TKaHEH, opraHamu u
CUCTEeMaMH OpPTAaHOB y pacTEHHi, KMBOTHBIX U YEIOBEKa; MEXIY
TanaMu 0OMEeHa BEUIECTB; 3TallaMu KJIETOUHOTO HUKJIa U YKU3HEHHBIX
IUKJIOB OpPTaHMW3MOB; JTalaMl 3MOPHUOHAIBLHOTO  Pa3BUTHS;
TE€HOTUIIOM U (PEHOTUIIOM, (DEHOTUIIOM U (PAKTOP aMU Cpeibl OOUTAHNS;
npolLeccaMy 3BOJIIOLUM; JABWKYIIMMHU CWJIAMH aHTpPONOI€HE3a;
KOMIIOHEHTaMU P a3JIMYHbIX IKOCUCTEM U NP UCHOCOOIECHUIMU K HUM
OpTraHU3MOB

VYmMmenue BBIACIATH CYIICCTBCHHBIC IIP U3HAKU !
CTpOCHUSA BUPYCOB, KIICTOK IIP OKAPHUOT U OYKAPp UOT; OJHOKIICTOYHEIX
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¥ MHOTOKJICTOYHBIX OPTaHU3MOB, BU0B, OMOTEOIICHO30B, YKOCUCTEM
u Ouocdepbl; CTPOCHUS OPTAHOB U CHUCTEM OPTAHOB PaCTCHUI,
KUBOTHBIX, YEIIOBEKA; TP OIIECCOB KU3HEICATEITLHOCTH,
MPOTEKAIONIUX B OpPraHW3Max PacTCHHM, JKUBOTHBIX M YEIIOBEKA;
OMOJIOTUYECKUX TPOIECCOB: OOMEHa BemecTB (MeTaboau3Mm),
uHGOPMAIUHU U TIP €Bp allICHUS SHEP TUH, Op 0’KEHUsI, aBTOTP OPHOTO H
rerepoTpo(HOro THUMOB MHTAaHHUS, (OTOCHHTE3a M XEMOCHHTE3a,
MHUTO3a, ME€H03a, TaMeTOTEeHEe3a, YMOPHUOTEHE3a, TIOCTAIMOPHUOHATEHOTO
pa3BUTHS, Pa3MHOKCHHS, WHAWUBUIYAJIbHOTO Pa3BUTHUS OPTaHM3MA
(oHTOrEHE3a), B3aUMOJICUCTBUSI TEHOB, TETEPO3HUCa; JICUCTBUM
HUCKYyCCTBEHHOTO  0TOOpa,  CTaOWIM3HPYIONIEro,  JABHXKYIIErO
U PAa3phIBAIOIIETO €CTECTBEHHOTO OTOOpa; aJIONMaTPUYECKOTO
U CHUMIATPHUUYECKOTO BUA000pa30BaHUS; BIHSHUS IBIDKYIIUX CHI
OBOJIIOIMM HAa  TEHO(MOHJ  MOMYJSAIMU; MPHUCHOCOOICHHOCTH
OpPTraHU3MOB K Cpeae oOOuTaHWs, 4YepeAOBaHWS HAaIp aBJICHUM
ABOJIFOITUH; KP yTOBOPOTa BEIISCTB M IMTOTOKA YHEPTUHU B IKOCHCTEMAX

ChopMUpOBaHHOCTh YMEHHS BBIJCIATH CYIIECTBEHHBIC ITpU3HAKU
BUPYCOB, KJIETOK TIPOKAPHOT M DYKApHOT; OTHOKIECTOYHBIX U
MHOTOKJIETOYHBIX ~ OpPTaHWU3MOB,  BHUIOB,  OHOTEOIICHO30B |
DKOCHUCTEM; 0COOCHHOCTH  TIpoleccoB  OOMEHa  BEIIECTB U
MIp €BpaIlleHUs] SHEPTUU B KIETKE, (POTOCHHTE3a, MIACTUYECKOTO H
SHEPTETUYECKOTO  OOMEHa, XEMOCHHTe3a, MHTO3a, MekHo3a,
OTUTIOJIOTBOPEHUS, Pa3BUTHUSA M Pa3MHOXKEHHUS, WHIUBHIYAJHLHOTO
pa3BUTHS oOpraHu3Ma (OHTOreHe3a), OOpbhOBI 3a CyIECTBOBAHHE,
€CTeCTBEHHOTO O0TOOpa, BHA000pa30BaHUs, IPHUCIOCOOICHHOCTH
OpTaHMU3MOB K cpejie OOMTaHMs, BIMSHUS KOMIIOHEHTOB SKOCHCTEM,
AHTPOIIOT€HHBIX HW3MEHEHHM B JKOCUCTEMAX CBOEH MECTHOCTH,
KpYTOBOpPOTa BEILECTB U P €BpalllEHUsI SHEPTUU B Onocdepe

YMmenue WCII0JI30BATh COOTBETCTBYIOILIHE apTyMEHTBI,
OMOJIOTMUYECKYIO TEP MUHOJIOTHIO U CUMBOJIMKY JUISl TOKa3aTeNIbCTBA
POJACTBA OPTaHU3MOB Pa3HbIX CHCTEMAaTHYECKUX TP YIIIT; B3aUMOCBSI3H
OpraHU3MOB M Cpeabl OOWTAaHMS; €IUHCTBA YEIOBEUYECKUX pac;
HEOOXOAMMOCTH  3/J0pOBOr0  00pas3a  JKU3HH,  COXpaHEHUs
pa3HooOpa3us BUJOB U SKOCUCTEM KaK YCIOBHUS COCYIIECTBOBaHUS
IIPUP OJIbI U YETIOBEYECTBA

YMeHue KpUTHUECKH OICHUBATh HWHGOPMAIMI0 OHUOJIOTHYECKOrO
COJIEp KaHUS; UHTEP P ETUPOBATh ITUUECKUE ACHEKThI COBPEMEHHBIX
UCCIIEIOBAaHUM B OWOJIOTMM, MEIUIUHE, OWOTEXHOJIOTUM;
paccmaTpuBaTh I100aIbHBIE HKOJIOTHYECKUE NP OOIEMBI COBPEMEHHOCTH,
dbopMUpPOBATH IO OTHOIIEHUIO K HUM COOCTBEHHYIO TTO3UITUIO
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Ilepeuenb 3j1eMeHTOB coep:KaHusl, MpoBepsieMbIXx HA EI"D mo 6uosioruun

Konx

[IpoBep sieMbIil 2JIEMEHT COIEP )KAHUS

1

buonorus kak HayKa. JKuBble CMCTEMBI U UX HN3Yy4YCHHUC

1.1

CoBpeMenHass OMOJIOTHS — KOMIUIEKCHAasE Hayka. buojormdeckne Hayku
U u3zydaemble uMH 1npoOnembl. DyHAaMEHTaJbHBIC, P UKIAJHBIC U
MOMCKOBBIE HAyYHBIC UCCIIEIOBAHUS B OMOJIOTHH.

3HauyeHue OMOIOTUH B OP MUPOBAHUH COBPEMEHHOM €CTECTBEHHO-HAYYHOU
kapTuHbl Mupa. [Ipodeccuu, cBsizannbie ¢ Ononorueld. 3HaueHue OMoIorun
B IP AKTUYECKOM JIESITEIbHOCTH YET0BEKA: MEAULMHE, CENBbCKOM X O35ICTBE,
TP OMBIIIIEHHOCTH, OXP aHE TP Up OJIbI

1.2

KuBble cucreMbl Kak mpeamer u3yudeHusi Ouosoruu. CBOWCTBA >KMBBIX
CHCTEM: E€IMHCTBO XMMHUYECKOTO COCTaBa, JUCKPETHOCTh U IIETOCTHOCTD,
CIIOKHOCTD u Y0P S,I04E€HHOCTh CTPYKTYPBHI, OTKP BITOCTb,
caMOOpTaHU3alMsl, CAMOBOCIPOU3BEICHUE, P a3APAKUMOCTb, U3MEHYUBOCTb,
pPOCT U pa3BUTHE.

YPpOBHM OpTraHu3aldd KUBBIX CHUCTEM: MOJIEKYJISIPHBIM, KJIETOYHBIMH,
TKaHEBbIM, OPraHW3MEHHBIN, MOMYyISIUUOHHO-BUIOBOM, 3KOCHCTEMHBIN
(ouoreonenoTHYECKUit), Onochep Hbi. [Iporiecchl, MPOUCXOISIINE B ) KUBBIX
cucremax. OCHOBHBIE P U3HAKH KUBOTO. JKM3Hb Kak (hopMa Cy111eCTBOBAHUS
Martep uu

1.3

Mertonbl 6uosiornyeckoit Hayku. HaOmronenue, n3mep eHue, 3KCrep MMEHT,
cucreMartusauus, meraaHanus. [loHsTHe O 3aBUCMMOM M HE3aBUCUMOM
nepemeHHou. [lmanupoBanue skcnepumenta. IlocraHoBKa M mpoOBepka
runote3. HyneBas runoteza. IloHsaTre BBHIOOPKM U €€ J1OCTOBEPHOCTb.
Pa30poc B Ouonoruyeckux qaHHbIX. OlleHKa JOCTOBEPHOCTH MOy YSHHBIX
pe3ysbraToB. [ Ip uumHbI HCKaKEHUs P E3yIbTaTOB dKcIepumenTa. [lonsamue
CTATUCTHYECKOTO TECTa

KieTka xak Omojiornueckast cucreMa

2.1

Knerka — CTpyKTypHO-(QYHKIMOHATIbHAS €AMHULA KUBOTO. Mcropus
oTKpbITUSA K1eTku. PaboTel P. I'yka, A. JleBenryka. Knerounas teopus (T.
[IBann, M. Inelinen, P. BupxoB). OCHOBHbIE MTOJI0XKEHUS COBP EMEHHOMN
KJIETOYHOM TE€OP UH.

Metonpl MOJEKYJIAPHOH W  KIETOYHOM OWOJOTHMU: MHKP OCKOIMMS,
Xxpomarorpadusi, anekTp odopes, METOJ1 MEYEHBIX aATOMOB,
nuddep eHnranbHOe EHTP HPYTHP OBaHHUE, KYJILTUBHP OBAaHHE KIIETOK

2.2

XUMHUYECKUN COCTaB KIETKH. MaKpO-, MUKPO- U YJIBTPaMHUKpP O3JIEMEHTBHI.
Bona u ee poyb Kak paCTBOPUTEIS, PEATEHTA, YUaCTHE B CTP YKTYP UP OBAHNUH
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KJIETKH, TeIUIOperysiquid. MuHepasjabHble BEIIECTBA  KIETKH, HX
Ounosioruyeckas pojb. Poiib KATHOHOB M aHUOHOB B KIIETKE.
buonorunyeckue nonuMepsl. benku. AMHHOKUCIOTHBIA COCTaB OEJKOB.
CtpyxkTypbl 6enkoBoi MosieKybl. [TepBuunas cTpykTypa Oenka, nenThaHas
CBsI3b. BTOpUWYHAs, TpeTuyHasi, 4YeTBepTUYHAs CTPYKTYphl. JleHatypaiwysi.
CaoiictBa OenkoB. Knaccudukauust OenkoB. buosornyeckue QyHKIun
OEJKOB.

VYTeBoIbl. MoHnocaxapuibl, aucaxapuibl, OJITOCaxapu/ipl
U nosicaxapuipl. OO M1aH CTp OeHUs U (PU3UKO -X UMUYECKUE CBOMCTBA
yIJ1€eBOA0B. brosornyeckue pyHKIUN YyTII€BOIOB.

Jlunuasl.  T'mapodunbHo-rMApOodoOHBIE  cBoiicTBa.  Knaccudukaims

aunuaoB.  Tpurnuuepuapl,  (ochonunuasl,  BOCKH,  CTEPOUIBL
buonornueckne ¢ynkiuu aunuaos. OOmue CBOMCTBa OHMOIOTHYECKUX
MeMOpaH  —  TEKy4ecTb,  CIOCOOHOCTh K  CaMO3aMbIKAHHIO,
MOJIYTIP OHUIIAEMOCTb.

Hyxneunossie kucnotel. JIHK u PHK. CTpoeHne HyKII€MHOBBIX KUCIIOT.
Hyxneotunsl. Ilpunuun xommiemeHntapHoctu. [lpaBuno Yapradda.
Crpyxkrypa JJHK — nBotinas crivp anib. MecTtoHaxoxneHre U OM0JI0THY €CKHe
¢byukmuun JIHK. Buasr PHK. ®yuaknum PHK B kiterke.

Ctpoenue monekysibsl AT®. Makposprudeckue cBsizu B Mmojekyyie ATO.
buonorunyeckne ¢ynkiuuu AT®. BoccraHOBIEHHBIE MMEPEHOCUUKH, KX
dbynkmun B kitetke. CexkBenup oBanue JIHK.

CtpyktypHas Ouoyiorus: OMOXUMHUYeCcKre 1 OM0 (U3 NIECKIE UCCIIEI0BaHMS
cocTaBa M IPOCTPaHCTBEHHON CTPYKTYpPbl OMOMOJIEKY T

2.3

Tunel kneTok: »ykapuOTHYECKass M Hpokapuoruueckas. CTpyKIypHO-
(GhyHKIIMOHAIbHBIC 00pa30BaHMS KIICTKH.

Ctpoenue mpoKapuoTHUECKOM KiIeTku. KilerouHast creHka OakTepuil u
apxeil. OcCOOEHHOCTH CTpOEHUS TreTepoTpodHOM U ABTOTPOQHOMI
P OKap MOTUYECKUX KJIETOK. MeCTo U poJib MPOKapHOT B OMOLIEHO3aX.
Ctpoenne ¥ (QYHKIMOHMPOBAHHUE  DSYKApUOTHYECKON  KIIETKHU.
[Tna3zmaTuueckas memOpaHa (mnazmanemma). CTpyKTypa IMia3MaTHYecKou
MeMOpaHbl. TpaHCHOPT BelIECTB uepe3 IJIa3MAaTHUECKyl0 MeMOpaHy:
naccuBHbIN (MU dy3us, odneryennas U y3ust), aKTUBHbIHN (T1€p BUYHbBIN U
BTOPHUYHBIA aKTUBHBIM TpaHcnopt). [lomynponuniaeMoctb MeMOp aHbL
PaboTa HaTpwuii-kanueBoro Hacoca. DHAOLMTO3: MUHOUUTO3, (HAaroLuUTO3.
Ox3ouuTo3. Knerounas crenka. CTpykrypa u GyHKIIUH KIETOYHOU CTCHKH
pacreHuii, rpuboB.

[Huronna3ma. L{luto3oms. Llutockener. JIBrxkenne nutoruiazmel. OpraHonpl
kieTkd. OgHOMEMOpaHHbIE Op TaHOM/IbI KJIETKU: SHAO0IIa3MaTUYECKas! CETh
(OIIC), ammapar [ombaXd, JW30COMBI, WX CTpOCHHE W (QYHKIIUH.
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B3auMocBsi3b  0OHOMEMOpaHHBIX  OpTaHOMJOB  KiIeTKu. CTpoeHue
rpa”yJisipHOro perukyiayma. CuHTe3 pacTBOpuUMbIX OenkoB. CHHTE3
KJIETOUYHbIX MeMOpaH. ['magkuil (arpaHylsipHbIA) 3HIOIUIA3MATHYECKUM
perukynyMm. CekperopHas ¢yHKuus anmaparta [onpmxu. TpancrnopT
BEILIECTB B KIETKE. BaKyonum pacTUTENbHBIX KIETOK. KIleTOYHBIN COK.
Typrop.

[TosryaBTOHOMHBIE OpTaHOUIBI KJIIETKH: MUTOXOHJIP MU, TIJIACTH]IBI.
Crpoennen pyHKIMU MUTOXOHAPUHN U miactull. [lepBuuHble, BTOp MUHbIE
U CIIOKHBIE IJIACTUABI (POTOCHHTEIUP YIOIIUX FYKApHUOT. XJIOP OILIACTHI,
XPOMOIUIACTHI, JEHKOIUIACTBI BBICIIUX PACTCHUM.

HememOp anubie opranonab! kietku CTpoeHue U GyHKIMA HeMeMOpPaHHBIX
OpTraHouOB KIeTkU. Pubocombl. Mukp ousiaMmeHTbl. MbllIeuHbIE KIETKHU.
Muxkp otpy6ouku. Kinerounsiii ienTp. CTpOeHHE U IBU)KCHUE KTy THKOB U
pecHndek. Mukp oTpy004uku muToruia3mMel. L{eHTprnoms.

Anpo. Obosouka siApa, XpOMaTHH, KapHOILIa3Ma, SIIPBIIIKH, UX CTP OCHUE U
(GyHKIHH. Anepublii  OenkoBbIdW  MaTpukc.  IIpocTpaHCTBEHHOE
pacnojoXkeHrue XpoMocoM B uHTeppa3zHoM sjape. benku xpomartuHa —
TUCTOHBI.

Kiierounsie BkiatoueHusi. CpaBHUTENbHAS XapaKTEPUCTHKA KIIETOK 9y KAPHUOT
(pacTUTEeNBLHOM, )KUBOTHOH, TP HOHOM)

2.4

AcCUMHUITALINA U AUCCUMUIISIIIMS — JIBE CTOPOHBI MeTabonmu3Ma. Turbl 0OMeHa
BEIIECTB: AaBTOTPOPHBIA M TeTepOTPOPHBIA. YUacThue KHUCIOpPOJa B
OOMEHHBIX  Tpolleccax. ODJHepreThdeckoe  oOecredeHne  KIETKU:

npeBpainieHue AT® B oOMeHHBIX npoieccax. DepMEHTATUBHBIN XapaKTep

P EaKIMil KJIeTOYHOT0 MeTabomu3Ma. dep MEHTHI, UX CTPOCHHUE, CBOMCTBA U
mexanm3Mm  geiictBus.  Kodepmentsl.  Ominuust  ¢GepMEHTOB OT
HEOPTAaHWYECKUX  KaTajau3aTopoB.  belku-akTMBaTOpHl U OENKH-
UHTUOUTOPBI. 3aBUCHUMOCTh CKOPOCTH (DEpMEHTAaTHBHBIX P EaKIIHi OT
pa3iu4HbIX (PAKTOPOB.

Ilep BUYHBIN CUHTE3 OPTraHUYECKUX BEUIECTB B KieTke. Porocunres. Ponb

XJ0poriacToB B mpoiecce porocunteza. CBeToBasi U TeMHOBasi (hasbl

[IpoayktuBHOCTh (poTOCHHTE3a. BiusHue pa3nuuHbiX (akTOpOB HA
CKOpocTh (poTocuHTE3a. 3HAUEHUE (POTOCHUHTE3A.

XEMOCHHTES. PaznooOpa3sue OpPTaHU3MOB-XEMOCUHTETUKOB:

HuTpuduuupyromue  Oakrepuu,  Kene3o0akTepuu,  cepoOaKTepum,

BOJIOPOJIHbIE OAKTEep M. 3JHAUEHUE XEMOCHHTE3A.

AHnaspoOHble opraHu3Mbl. Buabsl Opoxenus. [IpoaykTsl Op OKeHUs U KX

UCMOJIb30BaHUE YETOBEKOM. AHa’p OOHBIE MUK OOPTaHU3MbI KaK 0OBEKTHI

OMOTEXHOJIOTHH U BO30yIUTENH O0JIE3HEM.

AspobOHbBIE OpTraHU3MBL. OTansl SHEPrEeTUYECKOTO obmeHa,
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[ToaroroButenbHbI 3Tan. ['NMuMKoaU3 — OECKHCIOPOIHOE PacCIISIUICHHES
TJIFOKO3BI.

buonorunueckoe okuciaeHue, uin KJI€TOYHOE JbIXaHue. Poib MUTOXOHIIp U B
mporeccax  OHMOJOTMYECKOro  OKuciaeHus. l{uknuyeckue  peaxium.
OxucnurenpHoe (ochopunupoBanue. [IpeumyiiecrtBa a’3poOHOro MyTH
oOMeHa BemIecTB Inepea aHadp oOHbIM. D PGHEKTUBHOCTh IHEP TE€TUYECKOTO
obMeHa

2.5

Peaxuuu maTpudHOro cuntesa. [Ip MHIMI KOMILJIEMEHTAPHOCTHU B P CAKIMSIX
MaTpUYHOro CHHTe3a. Peanuzanusi HacleICTBEHHON HHMOpMaLMK.
['enernuecknii KoJ, €ro CBOMCTBA. TpPAaHCKPHUIILIMI — MaTpAYHBIM CUHTE3
PHK. [Ip nHIMTIBL TP aHCKP UIILUHU: KOMIIJIEMEHTAPHOCTb,
aHTUNAP ATJIENIBHOCTh, aCHMMETPUYHOCTD. TpaHCHSAIMS U €€ dTalbl. Y4acTue
tpancnoptHeix PHK B OGuocuntese Oenka. YcnoBusi Ouocunreza Oenka.
Konuposanue amunokucnot. Ponb pubocom B 6uocuntese Oemnka.
Opranuszanysi reHomMa y ImpOoKapHoT U 3yKapHUOT. Perynsuus akTUBHOCTH
r'eHOB y mp okapuoT. [ munmote3a omepona (P. XKako0, K. Mano). Perymsms
0OMEHHBIX TTPOIIECCOB B KiIeTKe. KiteTouHbIl roMeocTas.

Bupycol — HekeTouHbIe (POp MBI )KU3HH U 0OJIUTaTHBIE Tapa3uTbl. CTpoeHue
MPOCTHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepno(daros.
Bupycusie 3a00meBanus uenopeka, >kuBoTHBIX, pacternit. CIIN I, COVID-
19, commanbHBIC M METUITUHCKUE TP 00JIEMBI

2.6

Knerounsiit mukn, ero mepuonbl W peryisauus. UHrepdaza u MuTos.
OcoOeHHOCTH TP O1IECCOB, Mp OTeKaromux B uHTEp dase. [loaroroska KineTku
Kk aencHuto. [IpecuHTeTHUecKUil (MTOCTMUTOTUYECKUI), CUHTCTUYCCKUNA M
MOCTCUHTETUYECKUH (TP EMUTOTUYECKUI) TIEp MO IbI UHTED (Da3bl.
Matpuunsbiii cunte3 JHK-pemnmukanus. [Ipunuunsr permnukannn JIHK:
KOMILIEMEHTAP HOCTh, MIOJIYKOHCEPBATUBHBIN CUHTE3, AHTUIIAD AJUIEIIBHOCT.
Mexanu3m permnukaiuu  JIHK. Xpomocombl. CTpoeHue XpoMOCOM.
Tenomepsl 1 Tenomepaza. XpOMOCOMHBIN HAaOOp KJIETKM — KapHUOTHIL
JIMTimouaHbI WM TaruiOWAHBIA HAaOOpBI XpomMocoM. ['oMOJOrHyHBIC
XpoMocoMmbl. [To10BBIE XPOMOCOMBI.

Henenne ximerkn — muto3. CTagud MHTO3a M IMPOUCXOISIIME B HUX
npoueccbl. Tumbl muto3a. KapuokuHe3 u 1uTOKMHE3. buonoruueckoe
3HAYEHWE MHTO3a. Perynsdnmss MUTOTHUYECKOTO LHKJIA  KIETKH.
[Iporpammupyemast KieTouHasi THOENb — arormnTo3.

@yHKIMOHAIbHAS TEHOMHUKA

OpraHu3m Kak OMOIOTUYECKasi CHCTEMA

3.1

OI[HOKJ'IGTO‘-IHBIC, KOJIOHHUAJIBHBIC, MHOTOKJICTOYHBIC OpTaHU3MbI
N MHOTOTKAaHCBbLIC OpIraHNU3MBbI.
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@®opMbI pa3MHOKEHHUSI OPTraHU3MOB: Oecrosioe (BKIoUasi BEreTaTUBHOE) U
nosioBoe. Buael 0Oecnosioro pa3MHOXKEHHS: MOYKOBAHUE, CHOP YL,
dbparmenraisi, KIOHUP OBaHUE.

[TonoBoe pa3zmuoxkenue. [1omoBbie KieTku, win ramersl. Meio3. Ctaaun
Mmeno3sa. [losenenne xpomocom B Merose. Kpoccunrosep. buonornueckuii
CMBICT M€H03a U TOJIOBOTO Ipolecca. Meio3 U ero Mecto B JKMU3HEHHOM
LUKJI€ OPTaHU3MOB.

[IpenzapospiiieBoe pazButue. ['amerorenes y >kuBoTHbIX. [10710BBIE Kee3bl.
O6pazoBaHue U pa3BUTUE MOJIOBBIX KJIETOK. CliepMaToreHe3 U OOTEHE3.
Ctpoenune nosoBbIX KieToK. OT1010TBOpEHNE U SMOP MOHAIBHOE P a3BUTHE
KUBOTHbIX. CrocoObl  OIUIOJOTBOPEHUS: HAPYXKHOE, BHYTpPECHHEE.
[TapTeHorenes.

NunuBuayalibHOE  pa3BUTHE  OpPTraHU3MOB  (OHTOTEHE3). Cragmm
sMOpHOTreHe3a KUBOTHBIX (Ha mpumepe narymku). poOnenue. Turb
npobnerusi. OcoOeHHOCTH IpOOJEHHUST MIICKOTMUTAIOIINX. 3ap OJBIIIIEBbIC
TUCTKHA (TacTpyisiuys). 3akjiaJka OpraHOB M TKAHEH M3 3ap OMBIIIEBBIX
JUCTKOB. B3anMHOE BIIMAHWME 4YacTed pPa3BUBAIOLIETOCA 3apOojplla
(oMOpHMOHaNbHAS UHIYKINA). 3aKiajKa IiaHa CTPpOEHUsS KMUBOTHOTO Kak
pe3yabTaT  HMEPAPXUYECKUX  B3aUMOJCHCTBMKM  TIE€HOB.  BiusHue
Ha SMOpPMOHATILHOE Pa3BUTHE Pa3IUUHBIX (JAKTOPOB OKP YKAIOIIEH Cp bl
Poct u pasButue xuBoTHbIX. [locTaomOpuoHambHbIN mepuona. IIpsmoe
u Hempsmoe paszsutue. PaszButnme ¢ meramopdo3oM y 0eCro3BOHOYHBIX
M TO3BOHOYHBIX JKHBOTHBIX. bBHOJOrMYECKOE 3HAYEHHUE IIPSMOTO M
HENPsIMOr0o pa3BUTHUS, UX PaCHpOoCTpaHeHHEe B mpupoje. Tumbsl pocra
KUBOTHBIX. DaKTOPHI pEryIaIuu pocTa )KMBOTHBIX M 4eiaoBeka. Ctaaun
MOCTAMOP MOHAILHOTO Pa3BUTUSL Y JKMBOTHBIX M 4YenoBeka. I[lepuomabl
OHTOTEHE3a YelloBeKa.

PasmHoxenue u pasButue pacreHuil. 'ameroput u crnopodur. Meiio3
B KU3HEHHOM IMKJEe pacreHuil. OOpa3oBaHue criop B IMpolecce Meio3sa.
['amerorene3 y pacrenuil. OIIOAOTBOPEHUE U PA3BUTHE PACTUTEIBHBIX
OpPraHU3MOB. [[BOMHOE OIUIOJOTBOPEHME Yy LBETKOBBIX PAaCTEHMU.
O6pa3zoBaHue U pa3BUTHE CEMEHH. MeXaHU3MBbl pEeryJisiliid OHTOT€HE3a y
pacTeHui U KUBOTHBIX

3.2

Hcropuss CTaHOBIEHUS M Pa3BUTUS TEHETUKU KakK Hayku. OCHOBHbBIE
FEHETUYECKUE TIOHATHS M CHMBOJIBI. | OMOJIOTMYHBIE XPOMOCOMBI,
aJJeNbHbIE TEHbl, AJbTCPHATUBHBIE IPU3HAKH, JOMHHAHTHBIA U
PELECCUBHBIM IPU3HAK, TOMO3WUI0OTA, IETEPO3UIr0Ta, YUCTas JIMHWA,
ruOpunapl, reHoturn,  ¢eHotun.  OCHOBHBIE  METOJbl T€HETUKU:
ruOp MA0TOTUUECKUNA, IUTOJIOTHYECKUN, MOJIEKY ISP HO - TEHETUYECKUI
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3.3

MonorubpumHoe ckpeuuanue. llepBbiii 3akoH MeHnuens — 3akKoH
eIMHOO00pa3us THOPUIOB TIEP BOTO TTOKOJIeHUs. [IpaBuio 1oMUHUP OBaHMSI.
Bropoin 3akoH MeHaenss — 3aKOH pACUICIUIEHUS I[P U3HAKOB.
[{uTtomoruyeckre OCHOBBI MOHOTHOPHUIHOTO CKpeluBaHusA. [ umoresa
YHUCTOTHI TAMET.

AHanuzupyioiiee CKp €LIMBaHHUE. [Tp omexyTOUYHBIM Xap aKTep
HaclienoBaHus. PaciiemnieHue np u3HaKOB [P ¥ HETIOJTHOM JTOMUHUP OBaHHH.
JurnOpuanoe ckpemuBanue. Tperuil 3akoH MeHaenss — 3aKkoH
HE3aBHUCHUMOTO HACIEIOBaHUsA NpHU3HAKOB. [[UTONIOrMYECKHE OCHOBBI
JUTAOP UAHOTO CKp CIIIUBAHMUS.

CuernnenHoe HacnenqoBaHue np u3HakoB. PaboTel T. Moprana. CueneHHoe
HACJIEJOBAHKUE T€HOB, HAPYIIICHNE CUEIUICHUS MEXKITY F€HaMU. XPOMOCOMHAS
T€Op Ul HACTIEICTBEHHOCTH.

['enernka noJsia. Xp OMOCOMHBIN MEXAHU3M ONIPEIETICHUA 10J1a. AyTOCOMBI U
MOJIOBBIE  XPOMOCOMBI. ['OMOTaMEeTHBIM UM  TETEPOTraMETHBIM  MOJ.
['enernueckast CTpyKTypa NOJOBBIX Xp oMOocoM. HacnemoBanue rnp n3HaKoB,
CUECIUIEHHBIX ¢ mojoM. ['eHoTun kak nemoctHas cucrema. [lneroTponusa —
MHOKECTBEHHOE JefiCTBUE reHa. MHOKeCTBEHHEIHN aJUIEII3M.
B3aumopelictBue HeaaeabHbIX T'eHOB. KOMIIIEMEHTapHOCTh. JIHCTA3.
[Tonumepus

3.4

B3aumopeiictBue reHotuna u cpenbl npu (HopMHpOBaHUM (PEHOTHIIA.
N3MeHunBOCTh NP U3HAKOB. KauecTBEHHbIE U KOJIMYECTBEHHBIE TP U3HAKU.
Bunisl N3MEHUMBOCTH: HEHACIIEACTBEHHAS U HACJIEACTBEHHAS.
Moaudukanuonsass u3MeHuYuBOCTh. Ponb cpeasl B (opmMHUpOBaHUU
MOIU(PUKAIIMOHHON  W3MEHYMBOCTH. Hopma peakmuum  mpu3HAKa.
Bapuauuonnsiii psg u Bapuanuonsas kpusas (B. Moranucen). CBoiictsa
MOJU(UKAITMOHHOW U3MEHYMBOCTH.

['eHoTUIIMUECKASA NU3MEHUYUBOCTD. CBoiicTBa T'€HOTUITNY ECKOM
W3MEHYMBOCTH. BHABI Ir€HOTHINYECKONW W3MEHYMBOCTH: KOMOWHATHBHAS,
MYTallMOHHAS.

KoMOuHaTiBHASsT U3MEHYUBOCTh. Mei03 M TOJ0BOM MPOIECC — OCHOBA
KOMOHWHATUBHON M3MEHYHMBOCTH. POJIb KOMOMHATUBHOM M3MEHUMBOCTH B
CO3JIaHUU T€HETUYECKOTO pa3HooOpa3us B Mpejenax OJIHOTO BUAA.
MyTannoHHass U3MEHYUBOCTh. BHUIbl MyTanui: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W HWHIYIUPOBAHHBIE MYyTAalUH. SepHbIE
U LuToIUiazMaTudyeckue mMytanuu. COMAaTHYECKUE U TOJIOBBIE MYTAallWM.
[IpryrHBl BO3HHMKHOBEHHsA MyTauuMid. MyTareHol W WX BIMSHHE Ha
OpPTraHU3MbL. ~ 3aKOHOMEPHOCTM  MYTAallMOHHOTO  Mpouecca. 3aKOH
rOMOJIOTHYECKUX PSIOB B HacneacTBeHHO n3menurnBocty (H.. BaBwios).
BHesnepHas ”3MEHYHBOCTh U HACIIEICTBEHHOCTD
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3.5

Kapuorun yenoBeka. MexayHapoaHas np orpaMma UCCIEA0BaHUS TEHOMA
yernoBeka. MeTtoabpl M3y4YeHHs TEHETHMKH YEJIOBEKAa: T'€HeaJlOoTMYeCKHH,
OJIM3HEIOBBIM,  IUTOTCHETUYECKHUM,  MOMYJISIIMOHHO-CTATUCTUYECKUH,
MOJIEKYJISIPHO-TeHETUUECKUA. (COBpEMEHHOE ONPEACIICHUE TE€HOTHUIIA!
MMOJJTHOTEHOMHOE CEKBEHHPOBAaHUE, TECHOTUIUPOBAHHUE, B TOM YHCIE
¢ momombio III[P-amanu3a. HacnemcrBeHHple 3a0o0jieBaHUS UYCIOBEKA.
['enHble U XpOMOCOMHBIEC 0OJI€3HU UelloBeKa. boie3Hu ¢ HaciIeACTBEHHOM
TP €APACIIOI0KEHHOCTBIO. 3HaueHue MEJTUIIUHCKO N TCHETUKU B
NPEIOTBPAIICHUH W JICUCHUH TEHETHYECKHX 3a00JICBaHUM YeI0OBEKa.
CTBOJIOBBIC KIICTKH

3.6

JoMecTukamusi U cenekuus. 3apOXKJICHUE CEIEKIUH M JTOMECTUKAIIWM.
VYuenne H.M. BaBunoBa 0 LeHTpax NPOUCXOXKIEHHUS U MHOI000pas3us
KyJIbTYPHBIX pacreHuid. PoJsib cenekunu B CO3JaHUM COPTOB PACTEHUM U
nopoJ1 )KUBOTHBIX. COPT, MOPOJA, IITAMM. 3aKOH TOMOJIOTHYECKUX PSIOB B
HacieAacTtBeHHoW wu3MeHunBoctd H.M. BaBuioBa, ero 3HaueHue Ijisg
CEITEKITMOHHON PabOTHI.

Metoanl ceneKImoHHOW paboThl. VICKyCcCTBEHHBIN OTOOp: MAacCCOBBIN M
WHJVBUAYaJIbHbIA. OTanbl KOMOWHALIMOHHOW cenekuuud. McnbiTaHue
P OM3BOAUTENCH MO0 TOTOMCTBY. OTOOp MO TEHOTHITY C TMTOMOIIBIO OLICHKU
(dheHoTuIa MOTOMCTBA U OTOOP 10 TEHOTHIY ¢ momoIsio ananmu3a JIHK.
W cKycCTBeHHBIM  MyTareHe3 KaK METOJI  CEJISKIIMOHHOW  paboThL
PanuanmoHHbpli M XHWMUYECKMM MYTAareHe3 KakK MCTOYHUMK MYyTAalMdy
KyJbTypHBIX  (GopM  opranu3moB. Mcmoib30BaHHE  TE€HOMHOIO
pEeTaKTUpOBaHUS W MeToA0B pekomOuHaHTHRIX JHK nns momydenws
HCXOJIHOTO MaTepuaa JJisl CeJEeKIUU.

[Tonyyenue MOJIUTUIOUIOB. BuyTtpuBuaoBas TUOP MIN3aIS.
binu3kopoacTBeHHOE CKpemuBaHue, Wi HMHOpuauHr. HepojcTBeHHoe
CKpeIMBaHWe, WiIW ayTopuauHr. [erepo3uc u e€ro  IpHUYHUHBL
Wcnonp3oBanue rerepo3uca B cenekuud. OTmanaeHHas THOpUIUA3ALMAL
[Ipeomonenue 6ecI1oIus MEXBUIO0BBIX THOPMI0B. JIOCTHKEHUS CEeIEKIINU
PACTeHHUI U KUBOTHBIX

3.7

OOBEKThI, UCHOJIb3YEMbIE B OMOTEXHOJOTUH, — KJIETOUYHbIE U TKAHEBBIE
KyJIbTYpPbl, MHUKPOOPIaHU3MBI, HX XapakKTEPUCTHKA. TpaauuuoHHas
OMOTEXHOJIOTUS: XJIeOONeUeHHe, OJIyUeHUE KUCIIOMOJIOYHBIX TP O1YKTOB,
BHUHO/IEIIHE. Mukp 06mo10THY €CKUi CUHTE3. OOBeKThI
MUKp 00MO0I0rnyeckux TexHoaoruil. [IponsBoacTo Oenka, aMUHOKUCIOT U
BUTaMUHOB. MICKyCCTBEHHOE OILTI010TBOPEHHE. PEKOHCTp YKIIMS SIULIEKIIETOK
Y KJIOHUP OBaHUE KUBOTHBIX. METOI Tp aHCIJIAHTALIMY SIIEP KIIETOK.

154



®denepanpHas padbouas nporpamma | buomorus. 10—11 kmaccer (yrnyOJneHHBIH YpOBEHB)

XpOMOCOMHAsl W TE€HHas HHXKEHepUs. VICKyCCTBEHHBIM CHHTE3 TI€Ha
U KoHCTp yupoBaHue pekomonHanTHbIx JIHK. JlocTrkenus u nep CieKTrBbI
XPOMOCOMHOM M TEHHOW HWHXXEHEepHUHU. MeIUUMHCKHE OMOTEXHOJIOTHH.
Hcronb30BaHUE CTBOJIOBBIX KIIETOK

Cucrema 1 MHOT0OOpa3ue OpraHuuecKoro MUpa

4.1

buonorunyeckoe pasHooOpasue opraHu3moB. CoBpeMeHHas cucreMa
opranudeckoro mupa. [IpunHiune! kinaccudukammu opraHu3MoB. OCHOBHbIC
CUCTEMATHYECKHE TP yIIIbl OPTaHU3MOB.

OcoOEHHOCTH  CTPOCHHUA M JKU3HENEATECIbHOCTH  OJHOKJIETOYHBIX
opraHu3MoB. bakrepuu, apxeu, 0JJHOKJIETOUHbIE TPUObI, OJHOKIETOUHbIE
BOJIOPOCHH, JIpyrue mpoTucTthl. KosioHuaibHble OpraHu3mel. J[BrkeHUE
OJHOKJIETOYHBIX OpPTaHU3MOB: aMeOOUIHOE, >KTYTUKOBOE, PECHUYHOE.
3ammura y OJJHOKJIETOUYHBIX OPTaHU3MOB. Pa3ApakuMOCTh y 0 THOKJIETOYHBIX
OpraHu3MoOB. TaKCHUCHI

4.2

MHOTOKIIETOUHBIE pacTeHUsi. B3anmMOCBsA3b 4YacTed MHOTOKJIETOYHOIO
opranu3ma. TKaHM, OpraHbl U CHCTEMbl OPTaHOB MHOTOKJIECTOYHOIO
oprann3ma. OpraHu3M Kak eauHoe 1enoe. TkaHu pacreHuil. Turmbl
pacTUTEIBHBIX TKaHEH: oOpa3oBaTenbHas, TOKPOBHAs, TP OBOIAIIAL,
OCHOBHasi,  MexaHudeckas. OcoOeHHOCTHM  CTpoeHus,  (PyHKIHH
Y PACIIOJIOKEHUS] TKAHEN B OpTaHax pacCTCHHUM

4.3

BereratuBHble U TeHEpaTUBHBIE OpTaHbl pacTeHU. OYHKIIMU OPTaHOB U
cuctem opraHoB. Kapkac pacrenuii. /[BueHre MHOTOKIIETOYHBIX PACTEHUM:
Tponu3mbl M Hactuu. llorjomieHue BOJBI, YTJIEKUCIOTO Tra3za |
MHHEp aJIbHBIX BEIIECTB pacTeHUAMH. [[prxanne pacrenuii. J{uddysns razo
Yyep €3 MOBEPXHOCTh KIIETKH. TpaHCIOPTHBIE CUCTEMBI p aCTCHHM. Bb1enenre
y pacTteHui. 3amuTa y MHOTOKJIETOUHBIX pacteHuil. Kytukyna. Cpencrsa
MAaCCUBHOUN U XUMHUYECKOU 3aIUTHI. OUTOHITNIEL.

Pa3zapaxumocTh U peryisiiys y OpraHu3MoB. Pa3apakuMocCTh U p eryJisiiys
Y MHOTOKJIETOYHBIX pacTeHuid. POCTOBbIE BelIeCTBA U UX 3HAYEHUE

4.5

MHOTroOKJI€TOYHbIE KMBOTHBIC. B3auMMOCBs3b YacTed MHOTOKJICTOYHOIO
opranu3ma. TkKaHW, OpraHbl U CHUCTEMbl OPTaHOB MHOTOKJIETOYHOIO
opranusma. OpraHusm Kak eauHoe 1enoe. I'omeocra3. TkaHU KMBOTHBIX
M 4YeJioBeKa. THIbl JKUBOTHBIX TKAHEH: SIUTENHAJIbHAS, COSAMHUTEILHAS,
MblIlIedHas1, HepBHast. OCOOEHHOCTH CTP OCHMS, QYHKITUN U PaCIIOI0KEeHUS]
TKaHEW B OpTaHaX KUBOTHBIX U YEIIOBEKA

4.6

OpraHbl U CHUCTEMBI OPTAHOB KMBOTHBIX. DYHKIIMM OPTAHOB M CHUCTEM
opranoB. Omopa Tena opraHu3MoB. Ckenerbl  OJHOKIIETOYHBIX
U MHOTOKJIETOYHBIX J>KUBOTHBIX. HapyxXHbIi W BHYTPEHHHI CKEJeT.
CtpoeHue U TUTIBI COSTMHEHUS KOCTEH.
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JIBM)KEHME MHOTOKJIETOYHBIX KMBOTHBIX. [IuTaHue >kuBOTHBIX. [InTanue
ITIO3BOHOYHBIX JKUBOTHBIX. JIpIXaHWE KUBOTHBIX. KOKHOE JbIXaHUE.
’KabepHoe u 1erouyHoe JpIXxaHue.

JIpIxaHKe M03BOHOYHBIX JKUBOTHBIX. DBOJIFOIIMOHHOE Y CIIOKHEHUE CTP OCHUS
JIETKUX TO3BOHOYHBIX >XMBOTHBIX. JlpIXaTelnbHas CHCTEMa YEIOBEKA.
MexaHu3M BEHTWIALMM JIETKUX Y NTUL U MIIEKONUTAONIMX. TpaHCcriopT
BEILECTB Y OPTaHU3MOB. TpaHCIOPT BEWIECTB y KUBOTHBIX. KpoBEHOCHast
cucreMa U ee oprasbel. KpoBeHOCHAs cucreMa NMO3BOHOYHBIX KUBOTHBIX.
Kpyru xpoBooOpaieHusi. OBOJIIOHUOHHBIE YCIOXHEHUS  CTPOCHUS
KPOBEHOCHOM  CHUCTEMBI  IIO3BOHOYHBIX  JKMBOTHBIX.  BblaeneHue
y opraHu3moB. Breinenenue y kuBOTHbIX. COKpaTUTENIbHBIE BaKyOJIM.
Opransl BeiaeneHus. CBs3b IOJOCTH TEIA C KP OBEHOCHOM U BBIIAECIUTEIBHON
cucreMaMd. BplieneHne 'y MO3BOHOYHBIX — JKMBOTHBIX. 3aluray
MHOTOKJIETOYHBIX ~ KMBOTHbIX. IIOKpOBEI ©  MX  IPOU3BOJHBIE.
Pazgpaxumocts w©  perymsiuusa |y  OpraHu3sMoB. Paszmpaxumocts
Y OJHOKJIETOYHBIX OPTaHU3MOB. TaKCUCBI. Pa3ipakuMOCTh U peryssamms y
MHOTOKJIETOYHBIX pacTeHui. POCTOBBIE BENIECTBA U UX 3HAYECHUE.
HepBHas cuctema u pediaexkTtopHas peryiduus y MHOTOKIETOYHbBIX
KUBOTHBIX. HepBHas cuctema u ee OTAeNnbl. DBOJIOLUOHHOE YCI0KHEHUE
CTpOEHUS HEPBHOU CUCTEMBI y KUBOTHBIX.

Pa3paboTka anroputmMoB u iporpamm aiist 3¢pHeKTHBHON (PyHKIIMOHATIBHON
AHHOTAIlMU TEHOMOB, TpPAaHCKPUMNTOMOB, TIPOTEOMOB, METa00JIOMOB
MHKp OOpPTaHU3MOB, PACTEHU, )KUBOTHBIX U YEIOBEKA

OpFaHI/IBM YCJIOBCKA U €TI0 310POBLC

5.1

OpraHbl U cHUCTEMBl OpraHoB 4enoBeka. OTaenbl TOJOBHOrO MO3ra
MO3BOHOYHBIX KUBOTHBIX. Peduiexc u pednexkropnas ayra. bezycioBHbie
U YCJIOBHBIE peduieKkchl. ['yMopanbHas p eryJisiuys v SHAOKP MHHAS CUCTEMA
JKMBOTHBIX M 4enoBeka. JKene3bl 3HI0KPUHHOM CUCTEMBI U MX TOPMOHBL.
[enictBue rOopMOHOB. B3aMMOCBA3b HEPBHOM M SHIOKPHUHHOU CHUCTEM.
['unoTtanamo-runoduzapuas cucrema. Peduiekc u pedrekropHas ayra.
be3ycinoBHbIe U yC10BHBIE P eIeKCh

5.2

3ammuTa opranuzma ot 6osie3Heil. UmmyHHas cucrema yenoBeka. Kietounbiit
U TYMOpalbHBII  UMMYHHUTET.  BpoIeHHBbIH, MpuOOpETECHHbIM
cieunduyecKkuit UMMYHHUTET. Teopuss  KIOHAJIBHO-CEIIEKTUBHOIO
ummyHnutera (I1. Dpnux, ®.M. bepner, C. Tonerasa). BocnanutenbHble
OTBEThl OpPTaHU3MOB. POJb BpPOXKIAEHHOIO MMMYHHUTETa B pPa3BUTHU
CUCTEMHBIX 3a00JIeBaHUI

53

KpoBenocnas cucrema u ee oprausl. Cep/tie, KpOBEHOCHBIE COCY bl M KPOBb.,
Kpyru kpoBoob6pamienus. Pabota cepaua u ee peryiasaius
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5.4

Hpixanue uenoBeka. [uddy3uss ra3oB uvepe3 NOBEPXHOCTh KIIETKH.
JlpixaTenbHas cucremMa 4yeiaoBeka. /[prxaTenbHas mOBEpXHOCTb. Perysims
npixaHus. [{pixaTenbHble 00bEMBI

5.5

HI/II_HCBap HUTCIIbHAaA CUCTEMA YCIIOBCKA. OTI[CJ'IBI IMUIICBAPUTCIIBHOTO TPAKTA.
HI/II_HCBap HUTCIIbHBIC KCJIC3EI. BHYTP HIIOJIOCTHOC U BHYTPHKIICTOYHOC
IMUIICBap CHUC

5.6

[TokpoBel U ux npousBoaHble. Opraunsl Bbienenus. [louku. Ctpoenue
U (QyHKUMOHUpOBaHUE HeppoHa. DuibTpauus, cekpeuuss u oOpaTHoe
BCAChIBAHME KaK MEXaHM3MbI pabOThl OpraHoOB BbiAeneHus. OOpa3oBaHue
MOYHM y YelloBeKa

5.7

I[BI/DKGHI/IG YyeJoBeKa: MbllieuHas cucteMa. CKeJleTHbIC MBbIIIIBI 1 UX pa60Ta.
CTp OCHHUC U THUIIBI COCANHCHUA KOCTEU

Teopus sBosroumu. PazButue xu3Hu Ha 3emiie

6.1

OBononuonHas Teopuss Y. JlapsBuHa. IIpeanochUIKM BO3HUKHOBEHHS
napBuHu3Ma. JKu3Hb 1 HayuHas aestenbHocTs Y. JlapBuHa.

JBrwxymue cwibl 3Bositouud  BHIoB 1o Y. JlapBuHy (BbICOKas
MHTEHCUBHOCTh Pa3sMHOXKECHUS OPTaHU3MOB, HACJIECTBEHHA
U3MEHYUBOCTb, 00pH0a 3a CYIIeCTBOBAHUE, €CTECTBEHHBIN U MICKY CCTBEHHbIH
oTOOp).

Odopmnenue cunterndeckoit Teopuu sBodonuu (CTI). Heiirpambras
Teopusi 3BoJironMU. CoBpeMEeHHasl HBOJIOLMUOHHAST OMOJIOTHS. 3HAUYEHUE
HBOJIIOLIMOHHOM TEOPp UM B (POP MUPOBAHUU €CTECTBEHHO -HAYYHOM Kap TUHBI
MHpa

6.2

[Tonmynsauus Kak 3JeMeHTap Hasi eqAMHULIA YBOTOIUNA. COBpEMEHHBIE METObI
OLICHKU '€HETUYECKOT0 P a3HO00pa3us U CTP yKTYphI MOMyJIsuid. M3mMenenve
reHo(oH1a MOMYJISIIIMY KaK 3JIeMEHTap HOE SBOJIIOIMOHHOE SIBJICHHE. 3aKOH
reHerndeckoro paBHoBecus Jx. Xapau, B. BaitaOepra.

DnemeHTapHBIE (GaKTOPHI (ABWKYIIHE CHIIBI) SBOJIONHMH. MyTarMOHHBIN
npouecc. KomOuHaTuBHAsE M3MEHUMBOCTh. Jlpeil) reHoB — chyuaiiHble
HEHAIpaBJICHHbIE W3MEHEHHUS YacTOT ajuiefiell B MNOmyJsiusax. DPdext
ocHoBaTens. Murpamuu. WM3onsuusa mnomynsiuuid:  reorpaduueckas
(mpoctpaHcTBeHHas1), Onosoruyueckas (penp o yKTUBHAS).

EcrectBeHHBI1 0TOOp — Hampabistonui Qakrtop »BodOLUUA. DPOpMBI
€CTECTBEHHOT0 OTOOpa: ABMXKYIIHUM, CTAOMIU3UP YIOMIMN, P a3pbIBAIOLIMIA
(mu3pynrtuBHbIi). [TonoBoit oTOOp.

[Ipucnoco6IeHHOCTh OPTraHU3MOB KaK pe3yjbTaT MHUKP O3BOJIIOLUM.
Bo3nukHOBeHHE  TPUCIOCOOJEHU y  opraHu3moB.  Apomopdo3bl
u uaumoajantaiuu. Ilpumepsl npucnocoOieHUd Yy  OpTraHU3MOB.
OTHOCHUTENBHOCTH NP UCIIOCOOJIIEHHOCTH OPTaHU3MOB.
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Bun, ero kpurepum u crpykrypa. BumooOpasoBaHue Kak pe3ysbTaT
MUKp 09BOJIFOIHH. M30msi1ust — kitoueBoi pakTop Bumoobpazoanus. [Tytu
U CcrnocoObl BUA000pazoBaHMs: ajuionatpuueckoe (reorpadudeckoe),
CUMITATPUUECKOE (IKOJOTUUECKOE), «MTHOBEHHOE» (TIOJUTUIONIA3AIWS,
ruOpuan3anys). JIuTenbHOCTh 9BOJIOIMOHHBIX TP OLIECCOB.

MexaHu3msbl (pop Mup OBaHUSI OMOJIOTUYECKOTO Pa3HOOOpa3usl.

Ponb 52BONMIOIMOHHON OMOJOTUM B pa3padOTKE HAYYHBIX METOJIOB
COXpaHeHus1 OnopazHooopazuss. MUKPOIBOIIIOLKS  KOIBOIIOLUS MTapa3UTOB
U UX X03s1eB. MexaHnu3Mbl JOPMHUPOBAHUS YCTOUIUBOCTH K AHTUOMOTHUKAM U
crocoObl 60pbOBI C HEl

6.3

Meronsl u3yudeHUs MaKpO3BOMIOIMU. [laeoHTOIOTUYECKHE METOJIbI
u3yueHus sBostonuu. llepexomHsie GopmMbl U (QUIOTEHETUUECKUE PSIbI
OpTaHU3MOB.

buoreorpaduueckue meroasl nzyudeHus: sBoiounu. CpaBHeHue ¢Guopsl U
¢dayHbI MaTep UKOB 1 OCTP 0BOB. bruoreorpaduueckue obnactu 3emnu. Bupi-
DHJIEMUKH U P €ITUKTHI.

OMOpP MOIOrMYeCcKHe U CP aBHUTENBHO-MOP(POJIOrHUECKUE METO bl U3y YECHUSI
IBOJIIOIMHU. | eHeTnueckre MeXaHIU3MbI SBOJTIOLMU OHTOTEHE3a U MOSIBIICHUS
IBOJIIOLIMOHHBIX HOBIIECTB. | OMOJIOTMYHBIE W aHAJOTHYHBIC OPTaHbBL
PyaumenTapHbie opraHbl M aTaBU3MBL. MOJEKYJISPHO-T€HETUYECKIE,
OMOXMMHYECKHE ¥ MaTeMaTHYECKHE METOJbl W3YUYEHUS OSBOJIOIHL
['OMOJIOTHYHBIE  TEHBI. CoBpeMEHHBIE  METOIbI TIOCTP OCHHS
(GUIOTEHETUYECKUX JICPEBHEB. XPOMOCOMHBIE MYTAIlMH W JBOJIFOIMS
T'CHOMOB.

OO06mue 3aK0HOMEPHOCTH (TTp aBMIIa) ABOTIOIMH. HeoOpaTuMOCTh ABOJTIOIIML.
AnanTtuBHas paauanms. HepaBHOMEpHOCTh TEMIIOB 3BOTIOIIH

6.4

Hayunble rumoTe3bl MPOUCXOXKICHHUS KU3HM Ha 3emie. AOuoreHes
U TmaHcnepMus. JlOHay4Hble NpPEICTABICHHUS O 3apOXKJICHUH KU3HU
(kpeannoHu3M). ['unore3a MOCTOSIHHOTO CaMO3apOXKICHUS >KH3HU U €€
onpoBepxkeHue omnbitamu @O. Penu, JI. Cnamwranmanum, JI. Ilacrepa.
[IpoucxoxaeHue >Kku3Hu U acTp 00MOIOTHS.

OcHOBHBIE STaIbI HEOPTaHUYECKOM  BBOJIIOLMH. ITnanerapHas
(reosoruyeckas) 3BOJIIOIMS. X UMUYECKasl IBOJIIOIMA. AOMOTEHHBIN CHHTE3
OpraHuYecKHx BeuecTB u3 Heopranndeckux. OnsiT C. Munnepau I'. FOpu.
O6pa3zoBanue noauMepoB u3 MoHomepoB. KoarepBaTtHas runoteza A.
Onapuna, runote3a nepBuyHOTO OynboHa JIk. XonaeilHa, reHeThyeckas
runote3a I'. Mennepa. Pu6osumsl (T. Yek) u runorteza «mupa PHK» V.
['un6epta. DopmupoBanue MeMOpaH 1 BOSHUKHOBEHHE TPOTOKIETKU. McTopust
3eMan W METOAbl €€ Hn3ydyeHus. MckomaeMble OpTraHMYeCKHe OCTATKU.
['eoxponosiorus u ee Meroabl. OTHOCUTENbHAA M aOCOJIFOTHAs
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reoXp OHOJIOTHsl. [ '€0XpOHOIOrnyecKas IIKaa: S0HbI, 3P bl, IEP OB, STTOXH.
HavanpHble 3Tanbl OpraHUYecKOr 3BOJIIOUMU. [lOsIBIIEHHE W HBOJIOLMA
NEPBBIX KJIETOK. ODBOJIOLMS MeTabonu3ma. BO3HHUKHOBEHHE MEPBBIX
skocucteM. CoBp eMeHHbIE MUKP OOHbIE OMOTNIEHKH KaK aHAJIOT Iep BBIX Ha
3emie coobuiectB. CTpomaTouThl. [IpoKapHOTHI U 3yKap UOTHI.
[Ipoucxoxnenue AYKapuoT (cumbuorenes). DBOJIIOLIMOHHOE
TP OUCX 0K JIEHUE BUP yCOB. [IpOonCcX 0K 1€HNE MHOTOKIIETOYHBIX OPTaHU3MOB.
B03HUKHOBEHME OCHOBHBIX I'D YNNI MHOTOKJIETOYHBIX OPTaHU3MOB.
OcCHOBHBIE ATaIbl ABOJIONHH BBICIINX pacTeHuid. OCHOBHBIE ap oMOP(O3bI
pacrenuii. Beixon pacrenuit Ha cynny. [losiBiieHHMe CIIOp OBBIX PACTEHUM U
3aBoeBaHUE UMU cyln. CeMeHHble pacTeHus. [Ip oncxoxaeHue HBETKOBBIX
pacTeHun.

OcHOBHBIE 3Talbl BOJIOLUUHN )KUBOTHOTO MHUpa. OCHOBHBIE ap oMOP(O3bI
KUBOTHBIX. Bennckas ¢ayna. KemOpwuiickuii B3pBIB — TOSIBIICHUE
COBpEeMEHHBIX TUHOB. [lepBrie XOpaoBble XKUBOTHBIE. JKU3HB B BOJE.
OBoutolMsl  MO3BOHOYHBIX. [IpoucxoxaeHne amMpuOMii W peNTHIIHIAL
[IpoucxoxneHne MIEKONUTAIIMX MW nOrul. [IpuHOUD KIH04YeBoro
apomopdo3a. OcBoeHne 6ecri03BOHOYHBIMU U TO3BOHOYHBIMU 5KHBOTHBIMU
CYLLH.

Pa3zButue xu3HM Ha 3emiie MO 3paMm M NEPUOJIaM: apXeu, MpOTepPO30H,
naneo3oi, Me3030#, kaWHO30#l. OOIas xapakTepUCTUKAa KIUMaTa
U reojoruyeckux mnpoueccoB. IlosiBieHME W pacCUBET XapaKTEPHBIX
OpTaHMU3MOB. YTIIe0Opa30BaHKE: €ro YCIOBUS U BIMSTHUE HAa Ta30BbIN COCTaB
aTMochepnl.

MaccoBbi€ BBIMHpaHHS — 3KOJOTHYECKHE KpU3UCHI Np onuioro. I1p numHel
Y CIIEJICTBHSI MACCOBBIX BRIMUpaHUi. COBpEMEHHBIN SKOJIOrMYECKAN Kp H3HC,
ero 0COOEHHOCTHU

6.5

Paznensr u 3anaun antp ononorur. Meto bl anTp onojioruu. CTaHOBIIEHUE
NpEICTaBICHUN O MPOUCXOXKACHUU 4enoBeka. COBpeMEHHbIE HayYHbIC
TEOp UH.

CxoncTtBo uenoBeka C KUBOTHBIMU. (CHCTEMAaTHUECKOE TOJIOKEHUE
yenoBeka. CBHUAETENbCTBA  CXOJICTBA  YEJIIOBEKA C  JKUBOTHBIMHU:
CpaBHUTEIBLHO-MOP(OJIOTHUUECKre,  AdMOpHUoJorudyeckue,  (GU3U0JI0ro-
omoxumMuueckue, mnoBeneHyeckue. OTINUMS 4YeloBeKa OT JKUBOTHBIX.
[IpssMoXOoXK/IeHNE U KOMIUIEKC CBSI3aHHBIX C HUM NpPHU3HAKOB. Pa3Butue
TOJIOBHOT'O MO3Ta ¥ BTOPOM CUTHAILHOW CUCTEMBI.

JBrokyiue cuisl ((aKTOphl) aHTPOINOreHe3a: OMOJIOTHYECKUE, COIIMAIbHBIE.
CooTHo1IeHre OMOJIOTMYECKUX U COLIMATIbHBIX (PAKTOPOB B aHTP ONOTCHE3E.
OcHOBHBIE CTaJ U aHTpOMOreHe3a. ABCTpAJIONUTEKA — JIBYHOTHE TP KM
nronen. YenoBek yMenbli, Ep BbIE U3TOTOBJICHUS Op yAUU Tpyaa. Yemnosek
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P AIMOXOISIIMNA U TIep BBIN BBIXOJ JIIOJIeH 3a mpeaenbl Adpuku. YemoBek
reiienb0ep rekuii — 0O1MiA TPEA0K HEaH 1epTAJILCKOTO YEeSTOBEKA U YEJIOBEKa
pa3yMHoro. YenoBek HeaHep TATBCKUM KaK BUJL JIFO/1€H X010 JHOT O KIIMMaTa.
YenoBek pa3yMHbI COBPEMEHHOTO TUIIA, JEHUCOBCKHM YETOBEK, OCBOECHUE
KOHTUMHEHTOB 3a npeaenamu Adpuku.

DBOJIIOLMS COBP EMEHHOTO YelioBeKa. EcTecTBeHHBI 0TOOP B MOMYJISILIMAX
yenoBeka. MyTallMOHHBIM Tpouecc W nonaumopdusm. [lomymnsironHsie
BOJIHBI, JIpeii() reHoB, MUrpalus U «3PPEKT OCHOBATEN D B MOMYJISALMAX
COBpP EMEHHOTO YEJI0BEKA.

Yenoseueckue pacel. Ilonsatue o pace. bonpumme pacel: eBponeouaHas
(eBpasmiickasi), aBCTpajgo-HErpouHas (PKBATOpHUAIbHASI), MOHIOJIOWIHAS
(a3naTcko-amepukaHckas ). Bpems u my Tty paccereHrs 4eaoBeKa 1o IJIaHeTe.
EnunctBo uenoBeueckux pac. HaydHas HECOCTOATENBHOCTb pacH3Ma.
[TpucrnocoOaeHHOCTh YelloBeKa K pa3HbIM yCIOBHSIM OKp Y KaroIIeH cp epl.
Bnusane reorpaduueckoii cpenpl W aperipa reHOB Ha MOp (omoruro
1 (DU3HUOJIOTHIO YEIIOBEKA

DKOCHCTEMBI U IMPUCYIIUC UM 3aKOHOMCPHOCTH

7.1

Pazgensl u 3agaun 3k010TUU. CBA3b IKOJOTUU C AP YTUMU HAyKaMH.
Metonpl sxonorun. [loseBsie HaOMIOACHHS. DKCIEP UMEHTHI B SKOJIOTHU:
pUp OJIHBIE U TabopaTopHbie. MoaenupoBaHue B SKOJIOTHH. MOHUTOP UHT
OKp Y KaFOIICH Cpebl: TOKAIbHBINA, pEeruOHATbHBIN U TI00aTbHBIN

7.2

Dxosornyeckue PakTopsl ¥ 3aKOHOMEPHOCTH uX AeicTBus. Kiaccudukarys
AKOJIOTHUYECKHX (paKTOpOB: aOMOTHUECKHE, OMOTHYECKHE, aHTP OTIOTEHHBIC.
OO61mue 3aKOHOMEPHOCTH JEHCTBUS dKoJIoTHUecKux (pakrtopos. I[lpasuio
vmuanmyMma (K. Hnpenrens, FO. JInbux). TonepaHTHOCTh. DBPHUOHMOHTHBIE U
CTEHOOMOHTHBIEC OP TAHU3MBI.

Aobwnotnaeckue daktopbl. CBeT Kak sKojorudeckuii daxrop. [lerictBue
pa3HbIX yYaCTKOB COJIHEUHOT'O CIIEKTpa Ha OPTaHM3MBL DKOJOTHYECKHE
TP YIIIbI paCTEHUH U KUBOTHBIX MO OTHOIIEHUIO K cBeTy. CUTHAIBHAS POJIb
ceeta. Dotomepuonmsm. TemmepaTypa Kak dKOJOTHUECKHN haKTop.
[enicrBue TEMIEpaTyphl Ha OpTaHU3MBI. ITonkuioTepMHbIE
¥ TOMOMOTEPMHBIE OPTraHU3Mbl. DBPUTEPMHBIE U CTEHOTEP MHbIE OPTaHNU3MBL.
BnaxHnocts kak skosiornueckuit ¢gakrop. IIpucrnocoOiieHuss pacreHuit K
nojjaepx aHuio BoAgHOro Oanmanca. Kiaccudukanuss pacteHuid no
OTHOILIEHUIO K Boje. [IpucnocoOenus ;KMBOTHBIX K U3MEHEHUIO BOJIHOIO
pexuMa.

Cpenbl oOUTaHUA OPTaHU3MOB: BOJIHAs, HA3€MHO -BO3y1IHAsL, TTIOUYBEHHAS,
riiyOMHHAs TOANOYBEHHAsA, BHYTpHUOpraHu3MeHHas. PU3UKO-XUMHUYECKHe
0COOEHHOCTH Cp €11 00uTaHUs OpraHU3MOB. [Iprcriocobnenns opranu3mMoB K
KU3HU B Pa3HBIX Cpenax.
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buonornyeckue putmbl. BHemnue u BHyTpeHHUE pUTMBL. CyTOYHBIE
U TOAWYHbIE PUTMBL. [IpHUCIOCOONIEHHOCT, OPTAaHU3MOB K CE30HHBIM
M3MEHEHUSM YCIOBHM KU3HHU.

Kuznennsie Qopmbl opranuzmoB. IllonsiTue o KuzHeHHOU (opme.
Kusznennsie (opMbl pacTeHUil: JepeBbs, KyCTapHHUKH, KyCTapHWYKH,
MHOT'OJIETHUE TP aBbl, OJTHOJIETHHUE TP aBbl. JKU3HEHHbIE ()OP MBI )KUBOTHBIX:
rUApP OOMOHTBI, T€0OMOHTHI, a3p0OUOHTEL. OCOOEHHOCTH CTP OCHHMSI U 00pa3za
KU3HHU.

buotnueckue  ¢daktoppl. Buabpl  OMOTHUYECKHMX  B3aMMOJICWCTBUIL
KOHKYpEHIUS, XUIIHUYECTBO, cUMOMO3 U ero ¢Gopmbl. [lapazurmsm,
KOOIIEp alus, MYTYaJIu3M, KOMMEHCAJIU3M (KBap TP aHTCTBO,
HaxyeOHn4yecTBO). Herpoduueckne B3auMoAeHcTBUS  (TONMUYECKHUE,
bopuueckue, padbpuueckne). 3HaUuSHUE OUOTUIECKUX B3aUMOCHCTBUN IS
CYILIECTBOBAHMS OPTAHU3MOB B cpezie oOutanus. [Ip uHIMI KOHKYp €HTHOTO
VCKJIFOUY CHUS

7.3

DOKOJIOTMYECKME  XapakTepUCTUKU  nonmyisuuu. [lomynsiuus — Kak
Oumosiornyeckas cuctema. Poiib HEOJHOPOTHOCTH Cpeabl, (HHU3UIECKUX
O0appepoB U OCOOEHHOCTeH OWOJOTMH BHAOB B  (POopMUPOBaAHUH
MPOCTPAHCTBEHHOM CTPYKTYyphl mnonyisuuid. OCHOBHBIE MOKa3aTeln
MOTYJISIIIUU: YUCIIEHHOCTb, MJIOTHOCTh, BO3PACTHAS M TIOJIOBAs CTPYKTYpa,
POXKIaeMOCTh, MP UP OCT, TEMIT POCTa, CMEP THOCTh, MUT AITHSI.
Dxojoruyeckas CTp yKTypa nmomyJisiiui. OmeHKa YucIeHHOCTH MOy JISIIHH.
JlnHamMyKa [ONMyJIIMKM W €€ PEryJisiiusa. DHOTHYECKMHA NOTEHIHAT
nonyaanuu. MojenupoBaHue IWHAMUKH Tomynsuuu. Kpusbie pocra
YUCIEHHOCTH Tomyasinuu. KpuBble BbDKHBaHMS. Perynsims 4ucieHHOCTH
MOTTYJISIINI: POJIb (PAKTOP OB, 3aBUCAIIUX U HE 3aBUCAIINX OT TUIOTHOCTH.
DKoJiorTHYecKue cTpateruu BuaoB (r- u K-crparerun).

[Tonsatue 00 3kosioruyeckoi Hulle Buaa. MectooOuranue. MHOromepHas
MoAenb  dkojiormyeckorn Humu  Jk.M.  XartuuHcona.  Pa3smepsl
AKOJIOTUYeCKOU HUIIM. [ToTeHnanpHast U peann3oBaHHas HUIIIH.

Bun kak cucrema momymsiuii. Apeanbl BUA0B. Buibl U X JKU3HEHHBIC
CTpaTterud. 3aKOHOMEPHOCTH TMOBEACHUS M MHUIpalUil KUBOTHBIX.
buosiornueckue MHBa3UM 4y>Kep OJHBIX BUJIOB

7.4

CooOmiectBa opraHu3MoB. buoneHo3 u ero crpykrypa. CBs3u MexIy
OpraHM3MaMH B OHMOIIEHO3€. DKOCHCTEMa KaK OTKpbITas cucrema (A.JLx.
Tencnu). @OyHKIMOHAIBHBIE OJIOKM OPraHU3MOB B  DKOCUCTEME:
NpPOAYIEHTbl, KOHCYMEHTBI, peAyleHThl. Tpoduyeckre  ypOBHH.
Tpoduueckue nenu u cetn. AOuoTHUECKHE ONOKM SKOCUCTeM. [louBbI
M WIbl B 3KochcreMax. KpyroBopoT BEmIeCTB M NOTOK SHEPTUH B
DKOCHUCTEME.
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OCHOBHBIE TIOKa3aTeliM dKOCHCTeMbl. buomacca ©  NpOIYyKIWS.
DKOJOTHYECKUE TTUP aMHJIBI YKCET, OMOMACChl M DHEPTHUH.

HanpaBneHnbie 3aKOHOMEpPHBIE CMEHBI COOOIINECTB —  CYKIIECCHH.
[lepBuYyHbIE 1 BTOPHUYHBIC CYKIECCMU U WX MOPHUYUHBI. AHTPOIOTCHHBIE
BO3JIelicTBUS Ha cykiieccuu. KimuMmakcHoe coobtiectBo. buopasHoobpasue u
MOJTHOTa KPYTOBOPOTA BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIECTB.
[TIpupoaHbIE SKOCUCTEMBI. AHTP OIIOTEHHBIE YKOCUCTEMBI. AT 03KOCHUCTEMA.
ArpornieHo3. Paznuuusa Mexay aHTPONOT€HHBIMM U NP UPOJHBIMU
AKOCUCTEMaMHU.

Yp6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucTeM. ['oposckast
bnopawn dayna. CuHaHTp onTM3amms TOp 0ACKoi dayHbl. buonornueckoe u
XO35IMCTBEHHOE€  3HAYEHHUE  arpoOdKOCUCTEM U ypOOIKOCHCTEM.
3aKOHOMEPHOCTH (POPMUPOBAHMSI OCHOBHBIX B3aNMOICHCTBHIA Op TAaHU3MOB
B DKOCHCTEMAX.

[lepeHoC »HEpPrUM © BEHIECTB MEKIY CMEKHBIMH JKOCHCTEMAMHU.
YCTOMYHUBOCTh OpPTaHU3MOB, MOMYJSAUNA M JKOCHCTEM B YCIOBHSX
€CTECTBEHHBIX U AHTP OIIOTE€HHBIX BO3JEHUCTBUI

7.5

buochepa — oOmureruranerapnas 060yi0uka 3eMin, TNI€ CYIIECTBYET WIH
cymiecTBoBasa xu3Hb. YueHue B.UM. Bepnaackoro o 6uochepe. Obmacmm
ouocdepsl u ee coctaB. JKuBoe BemecTBo OMochep bl U ero (yHKITHH.
3aKOHOMEPHOCTH CyIecTBoBaHus Onocheprl. OcoOeHHOCTH OMOCheEpPhI Kak
r1o0ambHOM JKOCHUCTeMBI. JlmHaMH4Yeckoe paBHOBecMe B Omocdepe.
KpyroBopots! BemmiecTe U OMOTreoXUMHYECKHE ITUKIIBI (YTIIepoa, a30Ta).
PutmuaHOCTh siBNeHU# B Onocdepe.

3oHanbHOCTh Onocdeprl. [lonstue o 6nome. OCHOBHBIE OMOMBI CYIITH:
TYHJIpa, XBOWHBIC Jieca, CMEIIaHHBIC W IIIHUP OKOJMCTBEHHBIC Jieca, CTEIH,
CaBaHHBI, IYCTBIHH, TPONHYECKHE Jieca, BBICOKOTOphS. KimMar,
pacTUTENbHBIN U )KUBOTHBIA MUP OMOMOB CYIIIH.

Ctpykrypau (pyHKIHS )KHBBIX CHCTEM, OIIEHKA HX PECypPCHOTO IMOTECHIIHAIA
U 6uocdep HbIX PyHKIHI

7.6

DKOJIOTUYECKME KPHU3UCHI M HMX MNPHUYUHBL Bo3gelcTBre uenoBekaHa
ouocdepy. 3arps3HeHre Bo3AyIIHON cpenbl. OXpaHa Bo3ayXa. 3arps3HeHne
BOJIHOM cpenbl. OXpaHa BOJHBIX pecypcoB. Pazpymenue noussl. OxpaHa
MIOYBEHHBIX pecypcoB. MI3MeHeHne Kiumara.

AHTpPONOTEHHOE BO3JICHCTBUE HA PACTUTEIbHBIN U )KUBOTHBIN Mup . OXpaHa
PACTUTENIBHOTO M JKUMBOTHOTO MHpa. OCHOBHBIC MPHUHIMUIBI OXPAHBI
npupoabl. Kpacasie kauru. Ocobo oxpansemble TIp UPOJIHBIE TEP P UTOPUH
(OOIIT).

boTaHnnueckue cajibl 1 300JI0THUECKUE AP KU.

162



®denepanpHas padbouas nporpamma | buomorus. 10—11 kmaccer (yrnyOJneHHBIH YpOBEHB)

OCHOBHBIC TP MHITUIIBI YCTOWYHBOTO Pa3BUTHSI YSIIOBEUECTBA U TIPHPO/IBL.
PamonanbHOe TPUPOAONONB30BAHUE M COXpPaHEHHWE OMOJOTHYECKOTO
pa3HooOpasus 3emiiu
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