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®denepanpHas paboyast mporpamma o yuedHomy npeamety «bronorusp (yriay0sEHHBIN yPOBEHb )
(mpeametHas obnacte «EcTecTBEeHHO-HAay4YHBIC TPEIMETHI») (Z1ajleeé COOTBETCTBEHHO — Mporpamma 1o
Ouonoruy, OMONOrUs) BKIOYAET IOSCHUTEIBbHYIO 3allUCKy, COAEepXKaHHe OOyueHMs, IJIaHUpYEMble
pe3yJibTaThl OCBOEHUS POrpaMMbl IO OHUOJIOTHH.

[TosicHuTenbHas 3aMKucKa OTpaskaeT OOLIME LEIU U 3a1a4U U3y4eHUsl OMOJIOT UM, XapaKTEPUCTUKY
NICUXOJOTMYECKUX MPEANOCHIIOK K €€ M3yYeHHI0 00YYaloIMMHCS, MECTO B CTPYKType Y4eOHOro
IUIaHA, a TaKKe MOAXOABl K OTOOpYy conepXKaHHs, K ONpPEIeNCHMIO ITIaHHUPYEMBIX pe3yJIbTaTOB U
K CTPYKTYp€ TEMAaTUYECKOT O TJIAHUPOBAHMSL.

ConepxaHne OOydeHHUS PACKPBIBAET COJEpXKATEIbHbIC JWHUHU, KOTOpBIE IpelararoTcs s
0053aTeIbHOr0 U3YUYEHHUS B KaXKJIOM KJIacce Ha YPOBHE CpeHEro oomiero oopasoBaHusl.

[Inanupyemble pe3ysibTaThl OCBOEHHUS NPOrpamMMbl MO OHOJOTMHM BKJIIOYAIOT JINYHOCTHBIE,
MeTaInpeaAMETHbIE pe3ysbTaThl 3a BECh EPUO/ 0O0YUEHHs Ha YPOBHE CpeHero o0uiero oopa3oBanus, a
TaKXKe MPEeAMETHBIE TOCTHXKEHHS 00y4Jaronerocs 3a Kaxabli rog 00y4eHus..

MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma o OHMOJOrHH Ha YPOBHE CpelHEro o0Iero oopazoBanus pa3paboTaHa Ha OCHOBE
OenepanmpHoro 3akoHa ot 29.12.2012 Ne 273-®@3 «O6 obpa3oBanuu B Poccuiickoit demeparuny,
OI'OC COO, Konuenuuu npenojgaBanus yueOHoro npeamera «buonorus» U OCHOBHBIX IOJIOKEHUM
denepanbHOil paboyeil mporpaMMbl BOCIIUTAHUSI.

VYuebnbiii npeamer «buonorus» yriayonéHHoro ypoBHs u3yueHus (10—11 kmaccel) siBisieTcs
OJHUM U3 KOMIIOHEHTOB IpeiMeTHOM obnactu «EcrecTBeHHO-HayuHble mnpeaMeTb». CoriacHo
nonoxeHussMm ®I'OC COO mnpoduiibHbie yuyeOHBIE MPEAMEThI, U3y4aeMble Ha YIiIyOJIEHHOM ypOBHE,
ABISIIOTCSL criocoooM auddepennmannu o0y4eHHs] Ha YPOBHE CpEIHEro oO0mero oOpa3oBaHUS U
IpU3BaHbl OOECIEYUTh MPEEMCTBEHHOCTh MEXAY OCHOBHBIM OOIIMM, CpPEIHUM OOIIMM, CPEIHUM
po(heCCHOHATBLHBIM U BBICIIUM 00pa3oBaHueM. B To jxe BpeMs Ka)KAbIi U3 ITUX Y4EOHBIX MPEAMETOB
JIOJDKEH ObITh OPUEHTUPOBAH Ha MPUOPUTETHOE pelleHne o00pa30BaTeNIbHbIX, BOCIHUTATEIbHbBIX U
pa3BUBAIONIMX 3a]1a4, CBA3aHHBIX C MpodoprueHTaIe 00yJaloMXCsl 1 CTUMYJIMPOBAaHUEM HHTEpeca
K KOHKPETHOW 00JJaCTH HAy4YHOrO 3HAaHHS, CBSI3aHHOTO ¢ OWMOJOTHed, MEIUIIMHOW, SKOJIOTHEH,
IICUXOJIOTHEH, CIIOPTOM HJIM BOSHHBIM JIEJIOM.

[Iporpamma no Guosioruu Ja€T NpeACTaBICHUE O LENH U 3a/layax U3ydeHHusl yueOHOro nmpeaMera
«buonorus» Ha yriayOnEHHOM YypOBHE, oNpenessieT 00sg3aTelbHOE (MHBApUAHTHOE) IPEAMETHOE
CofiepKaHue, ero CTPYKTYpUpPOBAHUE 10 pa3/ieliaM U TeMaM, pacipeeseHue 1o KjaaccaM, peKOMEHAYeT
MOCTIEI0OBATENbHOCTD U3yUEHHUS yIeOHOr0 MaTepuaia ¢ yaéToM MEXIPEAMETHBIX U BHYTPUIIPEIMETHBIX
CBSI3€H, JIOTMKM y4eOHOro IIpoliecca, BO3PAacTHBIX OcoOeHHOCTeW oOyuaroumxcsi. B mporpamme
no OHOJOrMM pEeaju30BaH IMPUHIUI IPEEMCTBEHHOCTH C H3y4eHHEM OHOJIOTUU Ha YpPOBHE
OCHOBHOrO o00miero oOpa3oBaHus, OJsarofaps dYeMmMy NPOCMATPUBAETCS HANpPaBIEHHOCTh Ha
HOCJIeyIOlIee pa3BUTHE OMOJIOrMYECKUX 3HAHUM, OPUEHTUPOBAHHBIX HA (POPMUPOBAHUE ECTECTBEHHO -
HAy4YHOI'0 MHUPOBO33PEHUS, IKOJIOTHYECKOT0 MBIIIICHHUS], IPEACTABIECHU 0 30pOBOM 00pa3e KHU3HU, Ha
BOCIIUTaHUE OEPEKHOr0 OTHOUICHHS K OKpY)Karollleld mpupoaHoi cpene. B mporpamme mo 6uonoruu
TaK)Ke MOKa3aHbl BO3MOXHOCTH ydeOHoro mpeamera «buomnorus» B peamuzanuu tpedoBanuii ®I'OC
COO k nmnaHupyeMbIM JMYHOCTHBIM, METANIPEIMETHBIM M MPEIMETHBIM pe3yjbTaTaM OOyuYeHHUS U B
(GOpMHPOBAaHUU OCHOBHBIX BHJOB Y4eOHO- TIO3HABATENBHOM JEATEIHbHOCTH OOYyYaIOMUXCS I10
OCBOGHUIO COJIEpyKaHUSI OMOJIOrMYECKOro 00pa3oBaHus Ha yPOBHE CPEIHEro 001Iero oopa3oBaHus.

VYuebubiii npeamer «buonorus» Ha YpPOBHE CpeAHEro oOuiero ooOpa3oBaHus 3aBepllaeT
Ouonoruueckoe oOpa3oBaHME B IIKOJIE M OPHEHTUPOBAH HAa pacCIIMpEeHUE U YriayOlieHHe 3HaHUM
00yJaronmxcs O YKHBOU MPHUPOJIE, OCHOBAX MOJEKYISIPHOW U KIETOYHOW OMONOTHHU, IMOPHUOIOTHH H
OHMOJIOrvM Pa3BUTHS, TEHETHUKH, CENIEKIIMH, OMOTEXHOJIOTUH, 3BOIIOIMOHHOTO YUEHUS U SKOJIOTHUH.

Nzyuenne yuebHoro mpeamera «buonmorus» Ha yriyOJeHHOM YpOBHE OPHUEHTHPOBAHO Ha
HOATOTOBKY OOYYalOIIMXCs K MOCIEAYIOMIEMY IOJY4YeHUI0 OMOJIOrMYecKoro o0pa3oBaHus B By3axX U



OpraHu3alMsIX CpegHero npogeccuoHaabHOro obpasoBaHus. OCHOBY €ro COJEpXaHHUSl COCTaBISET
cucreMa OMOJIOTMYECKUX 3HAHUM, MOJYYEHHBIX HNPU H3YYEHHU OOYYarOUIMMUCS COOTBETCTBYIOLIMX
CHUCTEMATHYECKUX pa3JieJIOB OMOJIOTMU Ha YPOBHE OCHOBHOIO o0mero oopaszoBanus, B 10—11 kmaccax
9TU 3HAHMS TOJIy4YaloT pa3BuTHe. Tak, pacuMpeHbl M YriyOJieHbl OWOJOTMYECKHEe 3HAHHUS O
pacTEeHUsIX, )KUBOTHBIX, TprOax, OaKTepusix, OpraHu3Me 4eIoBeKa, OOIIMX 3aKOHOM EPHOCTSIX JKHU3HH,
JIOTIOJTHUTENBHO BKJIFOUEHBI OMOJIOrMYECKHE CBEIICHUS MPUKIIAJHOTO U ITOMCKOBOTI'O XapaKTepa, KOTOphIe
MOXHO MCIIOJIb30BaTh KaK OPHEHTUPBI Ul MOCIENYyIoIero BbiOopa mpodeccun. Bo3mokHa Taroke
MHTErpanys OMOJOrHYecKUX 3HaHUI ¢ COOTBETCTBYIOLIMMH 3HAHUSMH, TTOTYYEHHBIMH 00 y4aroIUMUCs
pU U3YYCHUN (PU3HKHU, XUMUH, Teorpaguu U MAaTEMATHUKH.

CrpykTypa nporpamMmbl MO OHMOJOIMM OTpPa)kae€T CHCTEMHO-YPOBHEBBIH U 3BOJIOLMOHHBIN
MOJIXOABI K H3yueHuto Onosoruu. CoriacHo UM, U3y4aroTcsl CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTepHbIe
JUId JKMBBIX CHCTEM pAa3HOI'O YpOBHS OpraHM3allliM, 3BOJIOLMU OPraHMYEeCKOro Mupa Ha 3emie,
COXpaHEHHUs1 OMOJOrM4ecKoro pasHooOpasusa muaHeTsl. Tak, B 10 kiacce wH3yuyaroTcs OCHOBBI
MOJIEKYJIAPHON M KJIETOYHOIH OMOJIOTHUH, SMOPUONIOrHH U OMOJIOTUU PAa3BUTHUS, TEHETUKH U CEJIEKIIHH,
OMOTEXHOJIOTUH U CUHTETUYECKOM OMOJIOrMH, aKTyaJIM3UPYIOTCS 3HaHUS 00y4aronMxcs o OOTaHUKeE,
300JI0TMH, AaHATOMUH, (pU3M0sIoruu uenoseka. B 11 kinacce n3ydaroTcs 3BOJIIOLIMOHHOE YYEHHUE, OCHOBBI
9KOJIOTHH U yueHue o ouocdepe.

Yuebnbiii mpenmer «buonorus» mpu3BaHa o0ecnedHTh  OCBOGHHE  OOydYaroImuMUcs

OMOJIOrMYecKUX TEOpUH M 3aKOHOB, HJEH, MPUHIUIIOB U MPaBWI, JESKAIIMX B OCHOBE
COBPEMEHHOW eCTECTBEHHO-HAyYHOW KapTHHBI MHpa, 3HAaHUH O CTPOEHWH, MHOrooOpasuu H
0COOEHHOCTSIX KJIETKM, OpraHu3Ma, MOMYJIILUK, OMOLIEH03a, SKOCUCTEMbI, O BbIIAIOIIMXCS HAyYHBIX
JOCTH)KEHUSX, COBPEMEHHBIX MCCIEAOBAaHUAX B OMOJIOTMH, MPUKIATHBIX acCleKTaX OUONIOrHMYECKUX
3HaHui. [{1g pa3BUTHS U TOQAEp)KaHMS HHTepeca 00ydaromuxcs K OMOIIOT MK HapsiAy cO 3HAYUTEIbHBIM
00BbEMOM TEOPETUUECKOr0 MaTepuaia B COAEP)KAHUU IMPOrpamMMbl IO OHOJOTUHU IPETYyCMOTPEHO
3HAKOMCTBO C HCTOpHEH CTAaHOBJEHHUS U Pa3BUTUS TOW MM HHOW 00JIaCTH OMOJIOTHMH, BKJIAJAOM
OTEUECTBEHHBIX U 3apyOeKHBIX YYEHBIX B pEIIEHHE BAKHEHIINX OMOJOTMYECKUX M IKOJIOTHYECKUX
mpodJieM.

Lenp wuzyuenuss yuebHoro mnpenmera «buomorus» Ha yriayOJEHHOM YpPOBHE — OBJIAJICHHE
00yYaIOUMMHUCS 3HAHUSIMH O CTPYKTYpPHO-(YHKIIMOHAJILHONW OpPraHMU3alllK KUBBIX CHCTEM pa3HOro
paHra W TpHOOpETeHHWE YMEHUH MCHOJb30BaTh HSTH 3HAHHMA B (POPMUPOBAHMM HHTEpeca K
ornpenenéHHoN obmacTy NpodecCHoHaNbHON eATEeNbHOCTH, CBA3aHHONM C Ouonorued, wWid K
BbIOOpY Yy4eOHOro 3aBeleHus AJs MPOAOIKEHUS OMOJIOrMYecKoro o0pa3oBaHusl.

JlocTikeHue nenu wu3ydeHus ydeOHoro mnpenmera «buonorus» Ha yriayOJEHHOM ypOBHE
o0ecreunBaeTcsl peleHueM CIeAyOINX 3a1a4:

OCBOCHHME OOYYaIOIIUMHCSI CUCTEMbl OMOJOTHYECKUX 3HAHHMI: 00 OCHOBHBIX OMOJIOTMYECKHX
TEOpUSX, KOHIEMIMSIX, TUMOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U TpaBWIaX,  COCTaBJIAIOMINX
COBPEMEHHYIO E€CTECTBEHHO-Hay4YHYI0 KapTHMHY MHpa; O CTPOCHUHU, MHOTOOOPa3HH U OCOOEHHOCTSIX
Omonmornyeckux cucreM (KJeTka, OpraHu3M, TOMYJSIuUs, BHA, OHOreoneHo3, Ouocdepa); o
BBIIAIOIUXCSA OTKPBITHAX U COBPEMEHHBIX MCCIIEA0BAHUSIX B OMOJIOTHUH;

O3HAKOMJIEHHE 00YydYarommxcs ¢ METOAaMH IMO3HaHUS >KMBOW MPUPOJBI: MCCIEN0BATEIbCKIMU
METOJIaMHi OMOJIOTUYECKUX HAYK (MOJICKYJSIPHOW U KJIETOYHOW OMOJIOTHH, SMOPUOIOTUU U OMOJIOTHH
pa3BUTHUS, FEHETUKU U CEJIEKUUH, OMOTEXHOJOTMH M CHUHTETHYECKOH OHOJIOruM, MaJleOHTOJIOTUH,
9KOJIOTUH); METOAAMH CaMOCTOSTEIILHOT'O MTPOBEACHUS OMOJIOTHYECKUX UCCIeJoOBaHul B mabopatopuu
U B Ipupoie (HaOIoieHrne, i3MepeHne, SKCIEPUMEHT, MOACIMPOBAHHUE);

OBlIaJicHUEe OOy4YaloIIMMUCA YMEHUSIMU: CAMOCTOSITEIbHO HAaXOJIUTh, aHAJU3UPOBATh U
UCIOJb30BaTh OMOJOTUYECKYI0 HMH(OPMAINIO; IOJIb30BATHCSI OMOJOTMYECKOW TEpPMUHOJIOTHEH U
CHUMBOJIMKOM; yCTaHaBIMBAaTh CBS3b MEXKIY Pa3BUTHEM OMOJIOTMU M COLMAIBHO-IKOHOMUYECKUMH U
HKOJIOTHYECKUMHU MPOOJIEMaMH YEIOBEUECTBa;  OLICHMBATh  IOCIEIACTBUS  CBOCH  JIeATEIbHOCTH
o OTHOILIEHUIO K OKpY’Kalolleld NPUPOAHON cpene, COOCTBEHHOMY 3/I0POBBIO M 3710pPOBBIO
OKpYXaloIMX Jro/el; OOOCHOBBIBaTb M COOMIONATh Mepbl NPOPUIAKTHKA WHQEKIMOHHBIX



3a0oneBaHuii, NpaBuia MOBEACHUS B MpuUpoAe U odecreueHHss Oe30MacCHOCTH COOCTBEHHOU
KU3HEACSITEIbHOCTH B YPE3BbIYANHHBIX CHUTYalUsAX IMPUPOAHOIO U TEXHOI'€HHOIO XapakTepa;
XapaKkTepu30BaTb COBPEMEHHbIE Hay4HbIe OTKPBITUS B 00JacTH OMOJIOTUY;

pa3BUTHE y OOYYaIOIIMXCS HMHTEIUIEKTYaJbHBIX W TBOPUYECKHX CIHOCOOHOCTEH B  mpoliecce
3HAaKOMCTBA C BBIJAIOIIMMHUCS OTKPBITMSAMH M  COBPEMEHHBIMHU
UCCIICIOBAHUSAMH B OHOJIOTHH, peIIaeMbIMH €10 MpoOiieMaMH, METOJ0JOrHell OHOJIOrn4ecKoro
UCCIICIOBAHNUS, MPOBEIACHUS SKCIEPUMEHTAIBHBIX HCCIEIOBAaHUM, peIIeHus] OMOJIOrHMYecKuX 3ajad,
MOJIETUPOBAHMS OMOIOTHYECKUX 00BEKTOB U IIPOLIECCOB;

BOCIIUTAaHUE Yy OOY4YaroIIMXCsl IIEHHOCTHOI'O OTHOIIEHHS K JKUBOM MPHpPOIE B LEIOM U K
OTAENbHBIM €€ 00bEKTaM U SBIEHUAM; (JOPMUPOBAHUE SKOJIOIMUECKOM, F€HETUUECKOH IpaMOTHOCTH,
o011el KyJabTypbl IOBEIEHUS B IPUPOIE; MHTETPALIMU €CTECTBEHHO-HAYUYHbIX 3HAaHUH;

npuobpereHre 00YyYarOMIMMUCA KOMIIETEHTHOCTH B PAallMOHAIBHOM IMPUPOJOIOIb30BAaHUU
(cobmrofeHre NMpaBUil MOBEAEHUS B NPUPOJIE, OXPAaHbI BUIOB, SKOCUCTEM, OMoc(hepsl), COXpaHEHUU
COOCTBEHHOI'O 3/10pOBbSl M 3[I0POBbSl OKPYXKAIOIIUX J0Jed (coOmofeHuss Mmep NpodUIaKTUKU
3aboneBaHuii, oOecrneyeHre O€30MACHOCTH >KU3HEAEATENbHOCTH B YpPE3BBIYAMHBIX CHTYaLUAX
IPUPOIHOTO ¥ TEXHOTEHHOT'O XapakTepa) Ha OCHOBE HCIIOJIB30BaHHUS OHMOJOTMYECKUX 3HAHUUN
U YMEHMH B IIOBCEIHEBHOU KU3HU;

CO3JaHMe YyCJIOBUH I  OCO3HAHHOrO  BbIOOpa  OOYYarOIUMMCS — MHIUBUAYaJIbHON
o0pa3oBaTesbHON TPaeKTOpuH, CHocoOCTBYIOLIEH MOCIEAYIOLEMY
po(eCCHOHAIBLHOMY CaMOOIIPEAEIEHUIO, B COOTBETCTBUM C HHAUBUAYAJIbHBIMH MHTEPECAMH U
HOTPEOHOCTSIMU PErHOHa.

OO011iee YK CIT0 YacOB JJIs U3yUYCHHUS OMOJIOrHH Ha yriiyOjieHHOM ypoBHe — 238 yaca: B 10 knacce —
102 yaca (3 yaca B Hezeno), B 11 kiacce — 136 yaca (3 yaca B HeeIIO).

OT100p opraHu3alMOHHBIX (HOPM, METO/IOB U CPEACTB 00yueHUs OMOJOIMM OCYLIECTBISETC C
yu€ToM chnenu(uKd ero CcoAepKaHWs W HAIpaBICHHOCTH Ha IPOJODKEHHE OMOJIOrHYecKoro
00pa30BaHMs B OPraHU3AIMIX CPEAHETO MPO(heCcCHOHATBFHOTO U BBICIIETO 00pa30BaHUSI.

OO0s13aTeNnbHBIM  yCIIOBUEM MpU OOY4YeHHHM OHOJIOTMHM Ha YriIyOJEHHOM YpOBHE SBJISETCS
IpOBeJICHUE JIAOOPATOPHBIX M MpaKTHUECKUX padoT. Tarke ydacTue oOydaroIIMXCS B BBINOJHEHUU
IPOEKTHBIX M y4eOHO-MCCIIEAOBATEILCKUX PA0OT, TeMaTuKa KOTOPBIX OMpeAelsieTcss YYuTeJIeM Ha
OCHOBE MMEIOIINXCS MaTepUaIbHO- TEXHUUYECKHX PECYPCOB U MECTHBIX TPUPOIHBIX YCIOBUM.
COJEP)KAHUE OBYYEHUS?

10 KJIACC
Tema 1. buojiorusi Kak Hayka

CoBpeMeHHass Ouonoruss — KoOMIUIEKCHass Hayka. Kpatkas ucropuss pas3BuTHs OHOJIOTHU.
buonornueckue Hayku U u3ydaemble UMM IIpooOsemMbl. DyHAaMeHTaIbHbIE, IPUKIIAIHBIE U TIOMCKOBbIE
Hay4yHbIE UCCIIEI0BAHUS B OMOJIOTUH.

3HaueHue OUOJIOTUH B (JOPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAY4YHOW KApTHHBI  MHDA.
[Ipodeccun, cBsi3anHble ¢ Ouonoruedd. 3HaueHWe OHMOJOTHUU B MPAKTUUECKOMN JEATEIHHOCTH
YeJIoBEKa: MEAMUIIMHE, CEJIbCKOM X031 CTBE, IPOMBIIIIEHHOCTH, OXPaHe IPUPO/IBL.

JlemoHcTpanyu

[Moptpetsi: Apucrorens, Teodpact, K. Jlunneit, XK.b. Jlamapk, Y. Jlapsun, Y. I'apseii, I.
Mennens, B.M. Bepnanckmii, W.I1. [laBnoB, M.M. Meunukos, H.1. Basunos, H.B. Tumodeen-
Pecosckuii, JIx. Yorcon, @. Kpuxk, /[.K. benses.

Tabmuis! u cxembl: «CBsI3b OMOJIOTHUHU € IPYTUMHU HayKaMn», «Cructema OMOIOrHYECKUX HAyK».

Tema 2. )KuBble cHCTEMBbI M X H3YYeHHE
JKuBrle cucTeMBI Kak npeaMET MU3Yy4YCHUA ounonoruu. CBOMCTBA >KUBBIX CHCTEM: €ANHCTBO

XUMHUYCCKOro cocCraBa, JUCKPETHOCTL U LCJIOCTHOCTL, CIOXHOCTL U YHNOPAAOYCHHOCTb CTPYKTYPBHI,
OTKPBITOCTH, CaMOOpraHu3anusa, CaMOBOCIIPOU3BCACHUC, pPA3APAKKUMOCTb, HU3MCHYHUBOCTb, POCT U




pa3BUTHE.

YpOBHU OpraHu3alyy )KUBBIX CUCTEM: MOJIEKYJISIPHBII, KJIIETOYHBIN, TKAHEBBII, OPraHU3MEHHBIN,
MOMYJIIIUOHHO-BUOBOM,  3KOCHCTEMHBIH  (OMoreomeHoTHueckuii), Ouocdepubiii. I[Iporeccsr,
MIPOM CXOJISAIIME B )KUBBIX cucTeMaX. OCHOBHBIE MTPU3HAKH XUBOTO. JKM3Hb Kak (hopma CymecTBOBaHUS
Matepun. Hayku, n3ydaromue )uBble CHCTEMBI Ha Pa3HbIX YPOBHIX OpraHu3alIluu.

W3yuenne >KUBBIX cucTeM. Mertonsl Ouonormueckod Hayku. HalGmonenue, u3MepeHue,
DKCIIEPUMEHT, CHCTEMaTu3alus, MeraaHanu3. [IoHsATHE O 3aBUCMMON M HE3aBUCUMOM MEPEMEHHOM.
[InanupoBanue 3kcnepumenta. IloctanoBka u npoBepka runore3. Hynesas rumnore3a. Ilonstue
BEIOOpKH ¥ e€ JOCTOBEpPHOCTh. Pa30poc B OMomormdyeckux AaHHbIX. OIeHKa JOCTOBEPHOCTH
MOJIYYCHHBIX  pe3yJbTaTOB. [IpHuMHBI HCKaKEHHs  pe3yJIbTaTOB  JKcriepuMeHTa. [lonsTue
CTaTUCTHYECKOTO TECTA.

JlemoHCcTpanyuu

Tabmuubt u cxembl: «OCHOBHBIC MPU3HAKU KU3HWY, «bHOMOrHUeCcKre CUCTEMBD»,

«CBoiicTBa KUBOM MaTepun», «YpPOBHU OpraHU3ALMM KUBOM NpUpOIbl», «CTpoeHHE KUBOTHOMH
KIeTkn», «TkaHu >XKUBOTHBIX», «CHCTEMBI OPraHOB YENOBEYECKOro OpraHusmay, «buoreonenosy,
«buocdepay, «MeTonbl U3ydeHUs! )KUBOH IPUPOIBD.

! Coneprxanue mporpamMMbl, BBIIEIEHHOE KYPCUGOM, HE BXOIUT B IIPOBEPKY I'OCY1aPCTBEHHON UTOTrOBOM
arrecranuu (['MA).

ObopynoBanue: nabopaTopHOe OO0OpyAOBaHWE MJIi MPOBENCHUS] HAOIIOIECHUMN, H3MEPEHUH,
HKCIEPUMEHTOB.

[IpakTHyeckas pabota

«HMcnonp30BaHuE pa3IuYHbIX METOA OB IIPU U3YUEHUH KUBBIX CUCTEM.

Tema 3. buoJiorust KjieTku

Kinerka — cTpykTypHO-OyHKIIMOHAJBHAS €AMHUIIA KUBOTO. MICTOpUS OTKPBITUS KJIETKU. PaGoTHI
P. T'yka, A. JleBenryka. Knerounas teopust (T. IIBann, M. Ilneiinen, P. BupxoB). OcHOBHbIE
ITOJIOKEHUSI COBPEMEHHOM KJIETOUHOW TEOPUH.

MeToabl MOJIEKYJISIPHON M KJIETOYHOM OMOJIOTHH: MUKPOCKOIHS, XpoMaTorpadus, ssektpodopes,
METOZl MEYEHBIX aToMoB, Au(depeHraibHoe HeHTPUPYrupoBaHUe, KYIbTUBUPOBAHHE KIIETOK.
Hzyuenue ukrcuposannvix Kiemok. IASKTPOHHAS MHUKpOcKomnus. KoHgpokanvHas Mukpockonus.
Bumanvnoe (npusicusnennoe) usyuenue Kiemox.

JlemoHCcTpanyu
[Toptpetsr: P. I'yk, A. JleBenryk, T. llIsann, M. lllneitnen, P. Bupxos, K.M. bap. Ta0auist
U cxeMbl:  «CBETOBOM  MHKpPOCKOID, «INEKTPOHHBIN MHKPOCKOID»,

«HWcTopust pa3BUTHS METOJOB MUKPOCKOITHI.
Ob6opyioBaHue: CBETOBOM MHUKPOCKOII, MUKpOIIpenapaTsl pacTUTENbHBIX,
’KUBOTHBIX M OaKTEPUAIBHBIX KJIETOK.

IIpakTHueckas pabora

«3yueHne  METOAOB  KIETOYHOW  Owonorum  (Xpomartorpadus, anekTpodopes,
muddepennmansHoe neHTpudyrupopanue, [11IP)».

Tema 4. XumMuveckasi OpraHu3anus KJIeTKd

XUMHUECKHUI COCTaB KIETKU. Makpo-, MUKpPO- U yIbTPAMHUKPO3JIEMEHTHl. Boma u e€ ponp kak
pacTBOpUTENS, peareHTa, y4yacTHE B CTPYKTYPHUPOBAaHUHU KJIETKH, TEIJIOperyisiuuu. MuHepabHbIE
BEIIECTBA KJIETKU, UX OMOJIOrndecKas pojib. Pojib KAaTHOHOB M aHHOHOB B KJIETKE.

Opranuueckue BellecTBa KJIETKU. buonornueckue nmojuMepsl. benku. AMHUHOKUCIOTHBIN COCTaB
6enkoB. CTpyKTyphl OenaKoBoi MoseKybl. [lepBuuHas cTpykTypa 6eika, nentuaHas cBs3b. Bropuunas,
TpeTU4Hasi, YeTBepTUUHasi CTPYKTypbl. [leHaTypauus. CsoiictBa 6enkoB. Knaccudukarus Oenkos.
buonornueckue ¢pyHKmu 0eIKOB. [Ipuonsi.

YrneBonsl. MoHOCaxXapuIbpl, MUCaXapuabl, OJUTOCAXapuabl W monucaxapuasl. OOmmii miaH
CTpOeHHUS U (PU3MKO-XMMHYECKHE CBOMCTBA yIiieBoA0B. bruonornueckue ¢GyHKIUU YIII€BOIOB.

Jlununet. T'uapodunsHo-rTuapodoOHBIe cBoMcTBa. Knaccudukanusa nunuaoB. Tpuriunepusl,




dochomunuael, BockH, crepounsl. buomormyeckue GyHkuun nunuaoB. OOmme CBOICTBa
OHMOJOrHYECKUX MeMOpaH - TEKY4ECTb, CIIOCOOHOCTh K CaMO3aMbIKAHHIO,
HOJYTIPOHULIAEMOCTb.

Hyxnennossie kucnorsl. JIHK u PHK. Ctpoenune nyknennoBsix kucnoT. Hykieotuast. [Tpuaiun
komruieMeHTapuoctu. [IpaBuno Yapradda. Crpykrypa JIHK —
nBoiHas cniupanb. Mecronaxoxaenue u 6uonornueckue pynkuuu JJHK. Bunet PHK. @ynkiuun PHK
B KJIETKE.

Crpoenue monekyisl AT®. Makpospruueckue cBa3u B moisekyie AT®. buonormueckue
byakiun  AT®. BoccraHOBIEHHBIE  TEPEHOCUMKH, WX  (PyHKIMH B KiIeTke. /Jlpyeue
nyxneosuompugocgamor (HT®). CexenupoBanue [IHK. Memoowv: cenomuru, mpanckpunmomuxu,
nPOMeoOMUKU.

CtpykTypHas Ouonorusi: OwoXuMHYECKHMe | Ouodu3MUYecKkne uccaeaoBaHus COCTaBa U
IPOCTPAaHCTBEHHOH CTPYKTYphl OMOMOJeKyd1. Modenupogsanue cmpykmypsl u QyHKyuil OuoMonexyn u
ux xomnuexcos. Komnvromephulii ouzaiin u opeaumuueckuti cunmes OUOMONEKYI U UX HENPUPOOHBIX
AHAN0208.

JlemoHcTpanyu

[Toptpetsi: JI. Ilomuur, k. Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®panxnun, ®. Crnrep,
C.Ipysunep.

Huarpammsbl: «PacnpeneneHre XMMHUYECKMX 3JIEMEHTOB B HEXHBOM MpUPOAE»,
«PacnpeneneHne XuMUYECKUX 3JIEMEHTOB B )KUBOW IIPUPOJIEN.

Tabmuuert u  cxembl:  «llepuonnyeckas TabMUI[a  XUMHUYECKHX 3JIEMEHTOB,
«CtpoeHue MoJeKybl BoAbl», «BemecrBa B cocraBe opraHu3MoBy», «CTpoeHHE MOJIEKYJbl Oenkay,
«CTpyKTYpHbI O€JIKOBON MOJIEKYJIbIY, «CTpOEHHE MOJIEKYJT YIJIEBOI0BY, «CTPOEHHE MOJIEKYII IUITUOBY,
«HyxkiienHoBbie kucaots», «Crpoenue moiiekyiisl ATD».

O6opynoBaHue: XUMUYECKas OCy1a U 000pyJOBAHHE.

JlaboparopHas pabora  «OOHapyxeHHe OENTKOB ~ C TOMOIIBIO  KayeCTBEHHBIX
peaKIuii».
JlaGopaTopHas pabora  «lccnenoBanue HYKJIEMHOBBIX KHUCJIOT,  BBIJEJICHHBIX

13 KJIETOK Pa3JIMYHbIX OPraHU3MOBY.
Tema 5. CTpoenne U pyHKIMHU KJIETKH

Tunel kinerok: sykapuoTHueckas U Tmpokapuotudeckas. CTpyKTypHO- (YHKIMOHAJIbHBIC
00pa30oBaHUs KIETKH.

Crpoenne npokapuornueckoil kierku. Kierounas crenka Oakrepuil m apxeil. OcoOeHHOCTH
CTpOEHHUS reTepoTpodHON U aBTOTPO(HON MPOKAPHOTUYECKHX KJIETOK. MECTo U poJib NMPOKAPUOT B
OMOLEeHO03aX.

Crpoenrie W (QPyHKIIMOHHMPOBAHHE DJYKApPUOTHUECKOM KieTku. [lmasmatuueckas meMmOpaHa
(mnazmanemma). CTpyKTypa I1a3MaTHYECKON MeMOpaHbl. TpaHCIOPT BEIIECTB Uepe3 MI1a3MaTHYECKYIO
MeMOpaHy: nmaccuBHbIN (nuddy3us, ooneruénnas nuddys3us), akTUBHBIA (MIEPBUYHBIA U BTOPUYHBIN
akTUBHbIM TpaHcmopT). [lomynponunaemocts MemOpanbl. PabGora Hatpuii-kaaueBoro Hacoca.
OHJOLUMTO3: MHUHOLMTO3, ¢aronuTo3. Ok3ouuto3. Kierounas crenka. Crpykrypa U (QyHKIUU
KJIETOYHOM CTEHKH PaCTEHH, TPUOOB.

Hwuronnasma. [utozons. Lurockener. JIBwkeHue wnuTomiIazMbl. OpraHousibl KIJIETKH.
OnnomeMOpaHHbIE OpPraHOMIbl KIETKH: 3HJomiazmatudeckas cerb (DIIC), anmapat ["onbku,
JU30COMBI, HUX CcTpoeHHMe u  ¢GyHKIuU. B3aumocBsspb
OJHOMEMOpaHHBIX OpraHouzoB KieTkH. CTpoeHHe TpaHyISIPHOTO PpETHKyJTyMa. Mexanusm
Hanpaenenus 6eaxos ¢ JIIC. CuHTe3 pacTBopuMbIX OenkoB. CHHTE3 KIETOUHBIX MeMOpaH. [ mankuit
(arpaHynsipHBIN) SHIOMJIA3MaTH4YEeCKH peTukyiayM. CekpeTopHass (yHKIMS amnmapata [ onbIKH.
Mooudghuxayus 6enxos 6 annapame I onboxcu. Copmuposka denxos 6 annapame I 0160cu. Tpancnopt
BEILIECTB B KJIeTKE. Bakyonu pactuTensHbIX KieToK. Knerounsiii cok. Typrop.

[TonmyaBTOHOMHBIE ~ OpPraHOMABI  KJIETKH: MHMTOXOHIpPUHU, IUACTUABL.  [lpoucxooicoenue



mumoxonoputi u naacmud. Cumbuocenesz (K.C. Mepeackosckuii, JI. Mapeynuc). Ctpoenne u GyHKIUH
MUTOXOHAPUNA ¥ TacTuia. llepBuYHBIC, BTOPUYHBIE M CIOXHBIE TUIACTUBI (POTOCHHTE3UPYIOIINX
3YKapuOT. XJIOPOMIACThI, XPOMOILIACTHI, JIEHKOMNIACTHI BBICIIUX PACTEHUM.

HememOpannsie opranousibl kietku CTpoeHue u GyHKIMH HEMEMOPAHHBIX OPraHOMIOB KJIETKH.
Pubocomsl. Ilpomeoscymounvie guiramenmol. MuxpoduiaMeHTbl. AKmuHosbie MUKpo@duiameHmul.
MplieyHble KIETKU. AKMUHOBblE KOMNOHEHMbl HeMbluleyHblXx Kiemok. Mukporpyoouku. Knerounsrii
neHtp. CTpoeHue W JABMKEHUE KTYTHKOB U PEeCHUYEK. MHKpPOTpYOOUKH IUTOIUIa3MBbl. L[eHTprob.
benku, accoyuuposannvie ¢ muxpoguramenmamu u Mukpompyboukamu. Momopuwie denxu.

SAnpo. O6onouka siipa, XpOMaTHH, KapUOIUIa3Ma, SAPBIIIKHA, UX CTPOCHUE U QYHKIHH. SaepHbIii
0enkoBbIl MaTpuKc. [IpocTpaHCTBEHHOE PaCIOIOKEHUE XPOMOCOM B HHTEPPa3HOM siape. Dyxpomamun
u eemepoxpomamun. benku XxpoMaTuHa — TUCTOHBL. JuHamuxa a0epHoti 060104Kku 8 mumose. AoepHuiii
mpascnopm.

Knerounsie BrmouyeHus. CpaBHUTENbHAs XapaKTEPUCTUKA KIETOK IYKApHOT (PacTUTEIbHOM,
KUBOTHOM, TPUOHOIA).

JleMoHcTpanu

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

Tabmuubl u cxembl: «CTpOeHUE SYKaPUOTUYECKON KIEeTKN», «CTpOCHHE KUBOTHOU KIETKH»,
«CTpoeHHe pacTUTENbHON KIEeTKu», «CTpOoeHHuEe MHUTOXOHIAPUU», «SAapo»,

«CTpoeHune mpoKapu OTHYECKOU KIIETKHY.

Ob6opyioBaHue: CBETOBOM MHKPOCKOIL, MHUKpOIpenapaThbl PaCTUTENbHBIX,

YKUBOTHBIX KJIETOK, MUKPOIIPENapaThl 0aKTEPHAIBbHBIX KIETOK.

JlabopartopHasi paboTa «M3yueHue CTpoeHus KIETOK pa3IMUHbIX OPraHu3MOBY. [IpakTHUecKas
pabora «V3yueHue CBOMCTB KJICTOUHOH MEMOPaHbBI».

JlabopaTopHas pabota «HccnenoBanue ILIa3MOJIM3a u JIeTIa3MOoJIn3a B
paACTUTENbHBIX KJIETKAX).

IIpakTHyeckas pabora  «M3yueHHWe IBUKCHUS ITATOIIa3MbI B PaCTUTEJIbHBIX
KJICTKAaX».

Tema 6. O0OMeH BelleCTB M NpeBpallleHUE IHEPIHU B KJIeTKe

Accummisinus M JUCCUMMIIALNS — JBE€ CTOPOHBI MeTaboiu3ma. Tumbl oOMeHa BeIlecTB:
aBTOTpO(HBIN U rerepoTpodHBId. YuacTue Kuciaopoia B OOMEHHBIX IMpoIeccax. DHepreTHueckoe
obecnieuenue kinetku: npeppamenune AT® B oOMeHHBIX nporieccax.  PepMEHTATUBHBIM  XapakTep
peakuMii  KJIETOYHOro Meradboiu3ma.

@depMeHTHI, UX CTpOEHUE, cBoWcTBAa M MexaHu3M JeiictBus. Kodepmentsl. Otnnunsa ¢GepMeHTOB OT
HEOPraHWYEeCKUX KaTalnu3aTopoB. belku-akTuBaTOphl U O€NIKU- UHIMOUTOPBL. 3aBUCUMOCTh CKOPOCTH
(epMEHTaTUBHBIX PEAKLIUNA OT pa3IUyYHbIX (PAKTOPOB.

IlepBU4HBII CHHTE3 OPraHNYECKUX BEIIECTB B KiIeTKe. DOTOCUHTE3. AHOKCUSEHHbI U OKCUSEHHDBII
gpomocunmes y bakmepuii. Ceemocobuparowjue nuemMeHmsyl U NUSMeHmsl peakyuorHno2o yenmpa. Ponb
XJIOPOILIACTOB B Tiporiecce hoTocuHTe3a. CBeToBast U TeMHOBas Ga3bl. @Pomoodvixarue, Cs-, Cs. u CAM-
munvl pomocunmesa. IIpogyKTUBHOCTb (OTOCUHTE3a. BiusiHue pa3iauyHbIX (aKTOpPOB Ha CKOPOCTh
doTocunTe3a. 3HaueHue POTOCUHTE3A.

XemocuHTe3. Pa3zHooOpasue opraHM3MOB-XEMOCHHTETUKOB: HUTpupuuupyromue OaKTepuH,
xKene300aKTepuu, cepodaKTepHH, BOAOPOHbIE OaKTepuu. 3HaYE€HHE XEMOCHHTE3A.

AHaspoOHble opraHu3Mbl. Buasl Opoxenus. IIpogykTel OpoKeHHS M HX HCIOIb30BAHUE
YEIIOBEKOM. AHa3pOOHBIE MUKPOOPTIaHU3MBI KaK 00bEKThl OMOTEXHOJIOTHH M BO30OYAUTEIH O0JIe3HEH.

AspoGHBIe OpraHu3Mbl. DTalbl 3HepreTuueckoro oomena. Ilogrorourensuseiii 3tan. ['mikonus —
OECKHCIIOPOIHOE PACIIETIJIEHUE IITFOKO3bI.

buonornyeckoe OKUCIEHHE, WM KJIETOYHOE JbIXaHWe. Poib MUTOXOHIpHMN B Iporeccax
O6uonoruueckoro okucienus. Llukmueckue peakuuu. OxucnutensHoe GochoprimpoBanue. Inepaus
Membpannoeo  epaouenma npomornos. Cummes ATD: paboma npomonnoi ATD-cunmasol.
[IpenmymiectBa a’pobHOro myTH OOMEHa BellecTB Imepelq aHa’poOHbIM. D¢PEeKTUBHOCTH



SHEPreTUYeCcKoro oOMeHa.

JleMoHCTpaluu

[Toptpertsr: JIx. [Tpuctnn, KA. Tumupszes, C. H. Bunorpaackuii, B.
A. DHrensrapar, I[1. Murtuenn, I'.A. 3aBap3uH.

Tabmuubl u cxembl: «DPOTOCHHTE3», «DHEpreTndeckuii oomen», «buocuHTe3 Oemkay,
«Ctpoenue hepMeHTa», « XEMOCUHTE3Y.

Ob6opynoBaHue: CBETOBOHI MUKPOCKOII, obopyaoBaHue JUI1  TIPATOTOBJICHMS
IIOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENAapaToB.
JlaGopaTopHas pabora  «/3yueHwe  KaTaJUTUYECKOM aKTUBHOCTH (bepMeHTOB

(Ha mpuMepe aMIIIa3bl UM KaTalla3bl).

JlaGopaTopHas paborta «M3ydeHue GpepMEHTaTHUBHOIO paclleIUIeHUs MEepOKcHIa BOJOpOoa B
PACTUTENBbHBIX U )KUBOTHBIX KIETKAX.

JlaGopaTtopHas pabora «CpaBHeHHE TpoIieccoB (HOTOCHHTE3A U XeMOCHHTEe3a». JlabopaTopHas

paborta «CpaBHEHHUE MPOIIECCOB OPOKEHUS M TBIXAHHS.

Tema 7. HaciiencrBenHasi uHpopManusi 4 peajin3anus eé B KieTKe

Peakuun MmatpuyHoro cunrtesa. [IpuHIMIT KOMIUIEMEHTaAPHOCTH B PEAKLUSIX MATPUUHOT O CHHTE3A.
Peanuszanus HacnencrBeHHod uH(opmauuu. ['eHetnueckuil koam, ero coiictBa. TpaHCKpuUmuus —
MatpuuHbll cuHTe3 PHK. IIpuHOuMIBI TpaHCKpUIIIMM: KOMIIJIEMEHTapHOCTh, aHTUIIAPAJUIECIbHOCTD,
acuMMeTpuaHOCTh. Co3spesanue mampuunvix PHK 6 sykapuomuueckoii kiemke. Hexooupyrowue PHK.

Tpancnsimusa u e€ sranbl. Yuactue TpaHcnopTHeix PHK B OumocuHTese Oenka. VYciioBus
6uocunrtesa Oenka. KonupoBanue amuHokucnot. Ponb pubocoMm B OnocuHTE3e OenKa.

Coepemennvie npedcmaeieHusi o cmpoenuu 2enos. QOpraHmzansi TeHOMa y MPOKAPHOT
Y DyKapHuoT. Perynsius akTHBHOCTH I'eHOB y TpokapuoT. [ unoresza onepona (®P. XKakod, XK. Mano).
Monekynapuvle mexaunuzmvl 9Kcnpeccuu 2eHosy sykapuom. Ponv xpomamuna 6 pezynayuu pabomoi
eenoe. Perynsuusi 0OMEHHBIX ITpoLeccoB B kieTke. KiieTouHslil romeocTas.

Bupycel — HekstleTouHbIe (OPMBI XKU3HH U 00JIMTAaTHBIC Tapa3uThl. CTPOSHHE MPOCTHIX U CIOKHBIX
BHPYCOB, PETPOBUPYCOB, OakTepuodaroB. Kuzuewnvii yuxn JHK-cooepaxcawux eupycos, PHK-
cooeparcawux supycos, bakmepuogacos. Obpamuas mpancKpunyus, peeepmasd, UHmezpasd.

Bupychsbie 3a0oneBanus 4enoBeka, )kUBOTHbIX, pactenuil. CIIN, COVID-19, couuanbHble u
MEIHULIUHCKUE TTPOOJIEMBI.

buoungopmamuka: ummecpayus u aumanuz Oorvwux maccugos («bigdata») cmpyxmypHvix
ouonoeuueckux Oannvix. Hanomexnonoeuu 6 ouonocuu u meouyure. llpoepammupyemvie @ynxyuu
beaxos. Cnocobwl 0ocmasKu 1ekapcms.

JleMoHcTpanu

[TopTpetsi: H.K. Kosbuios, /.M. UBaHOBCKMiA.

Tabmuubl u cxembl: «buocuHTe3 Oenka», «['eHermueckuii Kom», «Bupycs,
«baxTeprodarm. B

[pakTuyeckas pabora «Co3naHre MOACIU BUPYCa.

Tema 8. ’Ku3HeHHbIH IUKJI KJIETKH

Knerounsiii nuki, ero nepuoasl u perymsius. Matepdasza u muto3. OcoO0EHHOCTH MPOLIECCOB,
nporekatommx B umHTepdaze. IloaroroBka  kieTkn K JeneHuto.  lIpecuHTeTHYECKHiA
(MOCTMUTOTHYECKU), CHHTETMYECKUH M TOCTCUHTETUYECKUH (IPEMUTOTUYECKUI) TMepuoabl
uHTepPa3bl.

Martpuunsiii cuntes JIHK — pennukanus. [Tpuniunst pervkanuu JJHK: koMmieMeHTapHOCTS,
IIOJIyKOHCEPBAaTUBHBIA CHHTE3, aHTUNApaLienbHOCTh. Mexanusm permmkanuu JIHK. Xpomocowmsl.
Crtpoenue xpomocom. Temomepbl U TeroMepaza. XPOMOCOMHBIM HaOOp KIETKH — KapHOTHII.
JIMTUION THBIH 1 TarmouIHBIA HA00PB! XpoMocoM. ['omonorngasie XpoMocoMbl. [10J0BBIE XPOMOCOMBEI.

Jenenue kiaetku — Muto3. CTaguu MUTO3a UM MPOUCXOASIINE B HUX MpOLECChl. THUIBI MHUTO3A.
Kapuokunes n uutokuHes. buonornueckoe 3HaueHUE MUTO3A.

Perynsauus MuToTHY €CKOT 0 ITMKJIA KIIeTKH. [IporpaMmmupyemast kiierounasi ruOess — aronTo3.




Knerounoe sapo, Xpomocombl, (YHKIMOHAJbHAasi TeHOMUKA. Mexanusmvl nponughepayuu,
ouggepenyuposxu, cmapenus u cubenu kiemox. « LJugposas knemxa» — buoungopmamuyeckue mooenu
@DYHKYUOHUPOBAHUSA KTIEMKU.

JlemoHcTpanyu

Tabauubl U  CXEMBI: «Ku3HeHHBI LUK  KIIETKNA, «MwuTto3, «Ctpoenue
xpoMocom», «Pemmukanusa [JTHK».

OO6opy0BaHME: CBETOBOM MHUKPOCKOIN, MHKpompernapaTsl: «MHTO3 B KJETKaX KOpelka
JyKa.

JlaGopaTopHas paborta «M3yueHne XxpoMoCcoM Ha FOTOBBIX MUKpOIIpenapaTax.

JlaGopaTtopHas pabota «HaGmrogeHne MuTO3a B KJIeTKaX KOHUYMKA KOpeEIIKa JIyKa (Ha TOTOBBIX
MHUKpOIpernapaTax)».

Tema 9. CTpoeHue 1 pyHKIUH OPraHU3MOB
buonoruueckoe pazHooOpazue opraHu3mMoB. O THOKIIETOYHBIE, KOJIOHHATBHBIC, MHOTOKJICTOUHBIC

OpraHU3MBbI.

Oco0OEHHOCTH CTPOEHUS U )KU3HEAEITEIbHOCTH OJIHOKIETOYHBIX Opranu3mMoB. bakrepuu, apxen,
OJIHOKJIETOUHBIE IPUOBI, OTHOKIETOUYHbIE BOJOPOCIH, Apyrue npotucTtsl. KojgoHnanibHbIe OpraHu3MBl.

B3anMocBsA3p 4acTeil MHOTOKJIETOYHOI'O OpraHu3Ma. TKaHU, OpraHbl U CHUCTEMbl OpPraHOB.
Opranusm Kak enuHoe 1enoe. ['omeocras.

Txanu pacrenuid. TUIbl pacTUTENBHBIX TKaHEH: oOpa3zoBaTenbHas, MOKPOBHAs, MPOBOASINAL,
OCHOBHasi, MexaHnyeckasi. OcoOEHHOCTH CTpOeHHs, (PYHKIMNA U PACHONIOKEHUS TKaHEH B opraHax
pacTeHuil.

TkaHM KUBOTHBIX M 4eJOBEKa. THUIbI KUBOTHBIX TKaHEH: AMUTENMANIbHAS, COEIUHMUTENbHAS,
MbllIeyHas, HepBHasg. OCOOEHHOCTH CTpPOEHUs, (QYHKIMH M pPacHoiiOKeHUs TKaHeil B opraHax
JKUBOTHBIX U UENIOBEKA.

Opranbsl. BereratuBHble M TI'€HEpPAaTHBHBIE OpraHbpl pacTeHUil. Opranbl U CHUCTEMBI OPraHOB
JKUBOTHBIX U 4entoBeKka. DyHKIMKY OPraHOB U CUCTEM OPIraHOB.

Omnopa Ttena opranusmoB. Kapkac pactenuil. CkeneTsl OIHOKJIETOYHBIX U MHOTOKJIETOYHBIX
JKUBOTHBIX. HapykHbIi1 1 BHyTpeHHUH ckeneT. CTpOeHHE U TUTIBI COETMHEHUS KOCTEM.

JIBM>keHHWe OpraHu3MoB. JIBHMIKEHHE OJHOKJICTOYHBIX OPraHM3MOB: aMEOOHMIHOE, JKTyTHKOB O€,
pecHu4HOE. /[BH>KeHHE MHOTOKJIETOUHBIX PACTEHUI: TPOIM3MBI U HACTHUH. J|BUYKEHUE MHOTOKJIETOUHBIX
’KMBOTHBIX M YeJOBeKa: MblleyHas cucreMa. Pedekc. CkeneTHbIE MBIIIIBI U UX paboTa.

IIntanue opranusmoB. lloriomeHne BOABI, YIJIEKUCIONO Ta3a U MHUHEPAJIbHBIX BEILECTB
pactenussMU. [IutaHne XKUBOTHBIX. BHYTpPHUIOJIOCTHOE M BHYTPHUKJIETOUHOE nuileBapeHue. Ilutanue
MO3BOHOYHBIX JKMBOTHBIX. OTaensl NuUIEBapUTEIbHOrO TpakTa. llumeBapurenbHble KeJe3bl.
[InmeBapuTenbHas CUCTEMA YEJIOBEKA.

JHpixanue opraHu3moB. Jlpixanue pacreHuid. Jlpixanue xuBoTHbIX. Huddy3us rasos uepes
MOBEPXHOCTH KiIeTku. KoxkHoe apixanue. J{pixaTenbHas oBepXHOCTh. XKaGepHoe U IErouHoe IbIXaHue.
JIpIXaHrEe IMO3BOHOYHBIX JXMBOTHBIX M 4YE€JIOBEKA. DJBOJIOLHMOHHOE YCIOKHEHHUE CTPOEHUS JETKUX
IIO3BOHOYHBIX )KMBOTHBIX. J[pIXaTeIbHAS CUCTEMA YEI0BEKA. MEeXaHNU3M BEHTHILUHU JIETKUX y ITUL U
MIIeKONMUTAIOUMX. Perymsmus qpixanus. J{pixatenbHbie 00bEMBI.

Tpancnopt BemecTs y opraHu3mMoB. TpaHCIOPTHBIE CUCTEMBI pacTeHUU. TpaHCIIOPT BEIIECTB Y
*KUBOTHBIX. KpoBeHOCcHas cucrema u e€ opranbl. KpoBeHOCHas cucTeMa MO3BOHOYHBIX KMBOTHBIX U
yenoBeka. Cepale, KpOBEHOCHBIE COCYAbl U KpoBb. Kpyru
KpOBOOOpaIieHusi. DBOMIONMHOHHBIE YCIOXKHEHHUS CTPOCHUS KPOBEHOCHOW CHUCTEMBI IMO3BOHOYHBIX
JKUBOTHBIX. PaboTa cepama u e€ perymsiusi.

Brinenenne y opranusmoB. Beinenenue y pacrenuil. Boigenenue y »xuBoTHbIX. COKpaTUTEIbHBIE
Bakyosu. Oprassl BelgeneHusi. OunbTpanus, cekpenus u o0paTHOE BCACHIBAHUE KaK MEXaHH3MBbI
paboTel oOpraHoB BblJeieHUs. CBsI3b IOJOCTH Teja C KPOBEHOCHOM U BBIICTUTEILHONW CHCTEMaMH.
Brinenenre y MO3BOHOYHBIX JKMBOTHBIX M uenoBeka. [louku. CtpoeHue u (yHKIHMOHHPOBAHHE
Hepona. O6pa3oBaHHEe MOYH Y YEJIOBEKa.



3amuTa y OpraHu3MOB. 3allUTa Y OAHOKJIETOYHBIX OpraHu3MoB. Crnopbl OakTepuil M LUCTHI
poCTEeHIINX. 3allluTa Yy MHOIMOKJIETOUHbIX pacTeHuid. KyTtukyna. CpeacTBa nacCUBHOM M XUMHYECKOMN
31U Thl. QUTOHLIUIBI.

3amuTa y MHOTOKJIETOUYHBIX KMBOTHBIX. [IOKpOBBI M MX MPOHU3BOJHBIE. 3alllMTa OpPraHUu3Ma OT
OonesHei. IMMyHHas cuctema yesoBeka. KileTOUHBINM M T'yMOpalibHbIi UMMYHUTET. Bposk1EHHBIN 1
NPHOOPETEHHBIN CITeld PUUYECKU UMMYHUTET. Teopusi KJIOHAJIbHO-CeleKTUBHOro ummyHurera (I1.
Opmux, ®.M. bepuer, C. Tonerasa). BocnanurenbHbie OTBETHI OpPraHU3MOB. Poib BpOXIEHHOTO
MMMYHHUTETA B pa3BUTUU CUCTEMHBIX 3a00JIeBaHUH.

Pa3npaxxuMocTh 1 peryssinus y OpraHu3mMoB. Pa3ipakuMOCTh y OJHOKJIETOYHBIX OPraHHU3MOB.
Takcucel. PazgpaxxumocTs 1 peryisuus y pacTeHuil. POCTOBbIE BEIIECTBA U UX 3HAYCHHUE.

Hepsnas cuctema u peduiekTopHasi peryisuus y >KUBOTHBIX. HepBHasi cucrema u e€ OTHebl.
DBOJIIOLIMOHHOE YCIOKHEHHUE CTPOCHUSI HEPBHOM CHUCTEMBI y KMUBOTHBIX. OTIENbl TOJOBHOIO MO3Tra
MIO3BOHOYHBIX KUBOTHBIX. Pediexc u pedaekTopHas ayra. be3sycnoBHbIE U yCITOBHBIE PEQIICKCHI.

['ymopasibHas peryssauus 1 S9HAOKPUHHAS CUCTEMA )KMBOTHBIX U YelloBeKa. JKene3bl S3HT0KPUHHOI
CUCTEMBl M UX TOPMOHBI. J[eliCTBME€ IOPMOHOB. B3aMMOCBSI3b HEPBHOM M 3HIOKPHHHOW CHCTEM.
['unoranamo-runodusapHas cucTema.

Hemonctpaiuu  [loptper:

N.II. I1aBnoB.

Tabmuupl u  cxembl: «OJHOKJIETOYHBIE BOAOPOCIN», «MHOIOKIETOUHbIE BOJOPOCINY,
«bakrepun», «IlIpocreitmme», «Opranbl IBETKOBBIX PACTEHHI», « CUCTEMbl OpraHOB IO3BOHOYHBIX
JKUBOTHBIX», «BHYTpeHHee CTpOEHHE HACEeKOMbIX», «TkaHu pacreHui», «KOpHEBBIE CHCTEMBI»,
«Ctpoenue crebssn», «CTpoeHUE JTUCTOBOW TIACTUHKMY, «TKaHM >KUBOTHBIX», «CKEIEeT 4eloBeKay,
«[IuimeBapuTenpHas cucTeMa,

«KpoBeHocHast cucremay», «/lpixatensHas cucrema», «HepBHas cucreman, «Koxay,

«Mblmieynass cucreMa», «BpinenurtenbHas —cuctemay, «OHIOKPUHHAs CHUCTEMay,

«Ctpoenue MBIIILIBDY, «MmyHUTETY, «Ku11eyHononocTHbIey, «CxemMa  muTaHuUA

pacteHuit», «KpoBeHOCHbIE CHCTEMBI MO3BOHOYHBIX KUBOTHBIX», «CTpoeHUE TUAPHDY,

«CTpoeHue minanapuny, «BHyTpeHHee CTpoeHUE T10KIEBOro YyepBs», «HepBHas cuctema puioy,
«HepBHas cucreMa  JISTYUIKW», «HepBHas CUCTEMA  MPECMBIKAKOLIUXCS,

«Hepsnas cucrema ntuny, «HepBHas cucrema Milekonuraronmx», «HepBHas cuctema uenoBekay,

«Pedmexcy.

OO6opyznoBaHMe: CBETOBOW MHKPOCKOI, MHUKpOIpenapaTtsl OIHOKJIETOYHBIX OpPraHHU3MOB,
MHUKpOIIpenaparbl TKaHEH, pPakOBHUHBI MOJUIFOCKOB, KOJUIGKIIMM HACEKOMBIX, WIJIOKOXKHUX, >KUBBIE
HK3EMIUIIPbl KOMHATHBIX pacTeHUM, repObapuu pacTEeHUN pa3HBIX OTIEIOB, BIIAXKHBIE MpEnapaTsl
JKUBOTHBIX, CKEJIETHl TMO3BOHOYHBIX, KOJUIEKIIMHM OECHO3BOHOYHBIX >XMBOTHBIX, CKEJIET YelIOBEeKa,
o0opy/noBaHUE IJIsI JEMOHCTpAIMU MOYBEHHOTO M BO3AYIIHOTO MUTAaHUS PAacTEHUl, pacllenieHus
Kpaxmaja u OenkoB mon JeiicTBueM (epMEeHTOB, 00OpyAOBaHME AJIA JEMOHCTPALIMHM OIBITOB IO
M3MEPEHUIO KU3HEHHOW EMKOCTH JIETKMX, MEXaHU3Ma JIbIXaTEIbHbBIX JBH)KEHUM, MOJIEIA TOJOBHOIO
MO3ra pa3JInYHbIX KUBOTHBIX.

JlabopatopHas pabora «M3y4ueHue TKaHel pacTeHuii». JlabopaTopHas padora

«M3ydenune TkaHel )KUBOTHBIX». JlJabopaTopHas padorta «3ydyenne opranoB

LBETKOBOI'O PaCTEHUS».

Tema 10. Pa3sMHOKeHHe U pa3BUTHE OPTraHU3MOB

@opMbl pa3MHOXKEHHS OpPraHu3MOB: Oecronoe (BKJIIOYas BETETaTUBHOE) W MOJIOBOE. Buasl
0ecr1010ro pa3sMHOXKEHUS: IOYKOBaHHUE, CIIOPYJIALUS, pparMeHTalHsl, KIOHUPOBaHHE.

[TonoBoe pasmuoxkenue. [lonoBeie kieTku, win ramersl. Meo3. Ctaguun Meiiosa. [loBenenue
XpoMocoM B merno3e. KpoccuHrosep. bruonorndecknii CMbICI ME03a U MOJIOBOTO mporecca. Meito3 u
€ro MeCTO B )KU3HEHHOM LIUKJIE OPraHU3MOB.

[IpenzaponsimieBoe pazputue. 'amerorenes y >kuBoTHBIX. [lonoBbie xene3pl. OOpa3oBaHue u
pa3BUTHE MOJOBLIX KiIeTOK. CriepmaToreHes u oorenes. CTpoeHne NOJOBBIX KIETOK.




OmonoTBOpeHNEe U SMOpHUOHANBbHOE pPa3BUTHE JKUBOTHBIX. CrnocoObl OIJIOJOTBOPEHHUS:
HapyXxHoe, BHyTpeHHee. [lapTeHorenes.

WnauBuayanbHOe pa3sBUTHE OpPraHU3MOB (OHTOreHe3). OMOpPUOJIOrHs — Hayka O Pa3BUTHH
OopraHusMoB. Mopgoeenez — o0na u3 enaguvix npobaem dmopuonoeuu. Konyenyus mopgocenos u
mooenu mopghoeenesa. Ctaauu SMOPUOTeHe3a KUBOTHBIX (HA mpuMepe Jsarymiku). Ipoonenue. Tumbl
npobnenus. [JemepmunuposanHoe u HedepMuHUpo8anHoe opobaeHue. bnacmyna, munvl Oaacmyi.
OcoGeHHocTH IpoOJIeHNS MJIEKOMUTAIONIINX. 3apOIbIIIEBbIE IUCTKU (racTpyIaLus). 3akiaiKka OpraHoB
W TKaHEW M3 3apOoABIINIEBBIX JIMCTKOB. B3anMHOE BIMSHME YacTell pa3BUBAIONIETOCS 3apo/Ibliia
(oMOpuoHaNbHAS MHAYKIMS). 3aKiaJKa MJaHa CTPOSHHs KUBOTHOTO KaK Pe3yJbTaT UEpapXUdecKuX
B3aMMOJCHCTBUI TeHOB. BiusHue Ha S MOpHUOHAILHOE Pa3BUTHE PA3INYHBIX (PAKTOPOB OKpY’KaroIen
Cpeabl.

Poct u pasButue xuBoTHbIX. [locTamMOpuoHanbHbI nepuoa. [IpsMoe u HempsiMoe pa3BUTHE.
Pa3Butne ¢ Meramop(o30oM y 6€crio3BOHOUHBIX M T03BOHOYHBIX JKUBOTHBIX. bronornueckoe 3HaueHue
OpSIMOrO M HENPSIMOTO Pa3BUTHUSL, HUX PacCHpOCTpaHEHHWE B IpUpoje. THUIBI pOCTa KUBOTHBIX.
@DakTOpbl PEryjsiuud pocTa XUBOTHBIX W uenoBeka. CTaauu MOCTIMOPHOHANBHOTO PAa3BUTUSA Y
JKUBOTHBIX U 4enoBeka. Ilepuonbl oHTOreHesa uenoBeka. CrapeHue U CMEpTb Kak OMOJIIOTMYECKUE
IIPOLIECCHI.

PasmHOoxeHue u pasButue pacreHuil. ['ameropur u cnopoput. Meio3 B JKU3HEHHOM LIHMKIIE
pactenuii. ObpazoBaHue CIop B mpoiecce Menosa. ['amerorenes y pacreHwuil.

Onjaog0TBOPEHNE U Pa3BUTHE PACTUTENIbHBIX OPraHU3MOB. J[BOIHOE OIJIOJIOTBOPEHUE Yy LIBETKOBBIX
pactenuii. OOpa3oBaHue U Pa3BUTHE CEMEHHU.

MexaHu3Mbl peryJsiiMM OHTOI€HE3a Y PAacTeHUH U IKUBOTHBIX.

JleMoHCTpauu

[optpersr: C.I'. Hapammn, X. [lIneman.

Tabmuubl u cxembl: «BereratuBHoe pa3MHOXeHHE», «THIBl OECIOIOro pa3MHOXKECHUSD,
«Pa3MHOXEHHE  XJIaMHUJIOMOHazbl», «Pa3MHOXEHHWE  DBIJICHBI»,
«PasmHOXeHue rTuapel», «Meio3y, «Xpomocombl», «l'ameTorenes», «CTpoeHue SMUIEKICTKH |
crepmaTto3onsiay, «OCHOBHBIE CTaauu OHTOreHeszay, «lIpsMoe m HempsiMmoe pasBuTHe», «Pa3Butne
MaMCKOro xyka», «Pa3Butue capanum», «Pa3zButhe nsarymku»,
«JIBOITHOE OMIIOOTBOPEHHUE Y IIBETKOBBIX pacTeHUIN», « CTPOCHHE CEMSH OJTHOJIOIBHBIX U JBYOJIbHBIX
pactenuit», «XKuU3HEHHBIH UK MOPCKOW KamycThDy, <«JKU3HEHHBIN MUK MXa», <« KU3HEHHBIA LUK
ManopoTHUKA», «KU3HEHHBIN UK COCHBIY.

OO0opy/ioBaHKE: CBETOBOM MHUKPOCKON, MHKPOMpENapaThl SHIEKJIECTOK M CIEPMaTO30HJIOB,
Mozenb «LIUKII pa3BUTHS JISTYLLIKI.

JlabopatopHas pabora «/3yueHue cTpoeHus MOJIOBBIX KJIETOK Ha TOTOBBIX MUKpPOIpErapaTaxy.

IIpakTHueckas pa60Ta «BrIsiBIEHUE IMPU3HAKOB CXOACTBA SapOI[BII_HCﬁ ITO3BOHOYHBIX JKXUBOTHBIX)».

JlaGopaTopHas pabora «CTpoeHHE OPraHOB Pa3MHOKEHUS BBICILIUX PACTEHUI».
Tema 11. 'eHeTHKa — HAYKa 0 HACJIEACTBEHHOCTH U M3BMEHYHMBOCTH OPraHMU3MOB
Hcropusi craHOBIEHUS M pa3BUTHs I'eHETUKH Kak Hayku. Pabotel I'. Mengens, I'. ne @pusa,

T. Moprana. Posb oTeuecTBeHHBIX yu€HBIX B pa3BuTuu reHetuku. Pa6orer H.K.  KombioBa, H.U.
BasunoBa, A.H. benoszepckoro, TI'.JI. Kapneuenko, IO.A. ®umunuenko, H.B. Tumodeepa-

Pecosckoro.

OCHOBHBIE I'€HETUUYECKHUE MIOHATUSA U CUMBOJIBI. |'OMOJIOTHYHBIE XPOMOCOMBI, AJIJIENIBHBIE TEHBI,
aJbTEPHATUBHbBIE IPU3HAKU, JOMUHAHTHBIA M PELIECCUBHBIM NPU3HAK, T'OMO3UIOTAa, I'€TEPO3UTOTAa,
yucTas JUHUS, TUOpUIbl, TeHoTur, (eHoTurl. OCHOBHBIE METOJ/bl I'€HETHKH: T'MOPHI0IOrHYECKUi,
LUTOJIOTHYECKHUM, MOJIEKYJISIPHO- TEHETUYECKU .

JlemoHcTpanymn

[optpetsr: I'. Mennens, I'. ne @pus, T. Mopran, H.K. Koasios, H.11. Basuios, A.H.
benozepckuii, I'.Jl. Kapneuenko, FO.A. ®unumuenko, H.B. Tumodees-PecoBckmii.




Tabmuubl 1 cxembl: «MeTozbl reHeTHKn», «CXeMbl ckpemuBanusy. JlabopatopHas pabora
«Ipo3oduina kak 00bEKT F€HETUUECKUX UCCIIEIOBAHUI.

Tema 12. 3akoHOMepHOCTH HaCJIeICTBEHHOCTH

Mounorubpunnoe ckpernmBanue. [lepBoiid 3akoH MeHaenss — 3aKOH €IMHOO0Opas3us rHOpHIO0B
nepporo mnokosieHud. IlpaBuno momuHupoBanusi. Btopoil 3akoH MeHpaens — 3aKOH paclieneHUs
npu3HakoB. [{uTonornyeckue 0CHOBbI MOHOTMOPUIHOTO CKpEIIMBaHUs. [ MoTe3a YucTOTh raMerT.

Anamuzupyomee ckpemBanue. [IpoMexyTOUYHBIM XapakTep HacleJOBaHUS.
Pacuienienrie npu3HaKoB MPU HETOJHOM JOMHUHUPOBAHUHU.

JurnbpuaHoe ckpemmBaHue. Tpetnit 3akoH MeHzaens — 3aKOH HE3aBUCHMOTO HACIICIOBaHUS
npu3HakoB. [{uTonornyeckre OCHOBBI JUTMOPUHOTO CKPEIIMBAHUS.

Cuennennoe HacienoBanue npu3HakoB. Pabotsl T. Moprana. CuensieHHOe Hacae10BaHUe I'eHOB,
HapylIeHUE CLUEIUICHUS] MEeXy FreHaMHi. XpOMOCOMHAasi TEOPH sl HACIEACTBEHHOCTH.

I'enernka moma. XpOMOCOMHBIN MEXaHU3M OIPEAEICHUS MO0Ja. AYTOCOMBI M I10JIOBBIE
XpOMOCOMBI. ['OMOraMeTHbIN U TeTeporaMeTHbIi moj. ['eHeTnyeckas CTpyKTypa MOJIOBBIX XPOMOCOM.
HacnenoBanue npu3HakoB, CLEIUIEHHBIX C IIOJIOM.

l'enotun kak wnenoctHas cucrema. [lneiorponuss — MHOXKECTBEHHOE JICHCTBHE TI€HA.
MHoxecTBeHHBIH aienu3M. B3zaumonelicTBre HeauienbHbIX reHoB. KoMmmiemMeHTapHOCTh. DnucTas.
[Tonumepus.

['enernueckuit KOHTPOJIb PA3BUTHSI PACTEHHI, )KUBOTHBIX M YEJIOBEKA, & TAKKE (PU3MOIOTHUECKIX
MPOIIECCOB, TIOBEACHUS M KOTHUTHBHBIX (yHKUMA. ['eHeTHueckne MexaHU3Mbl  CHMOMOTeHe3a,

MEXaHU3Mbl B3aUMOJICUCTBUS «XO3SIMH — TapasuT» Hu
«XO035IMH — MHKpPOOMOM». ['eHeTHueckre acmeKThl KOHTPOJISI W HM3MEHEHHS HacCIeICTBEHHOMN
nH(}OpMAaIMU B TOKOJICHUSX KJIETOK U OPraHU3MOB.

JleMoHCTpauu

IToptpetsi: I'. Mennens, T. Mopras.

Tabmuubl u cxemsl: «llepBblii W BTOpoW 3akoHBl MeHnnens», «Tpetuii 3akoH MeHaensy,
«Anamusupyroniee  cKkpemuBaHue», «HemomHoe —agoMHHUpOBaHUEY,

«CrernneHHoe HacleOBaHUE MPHU3HAKOB Yy Apo3oduiby, «[ eHernka mona», «Kapuotun denoBekay,
«Kapuotun npozodunsi», «Kapumorun nTumb», «MHOXKECTBEHHBIH amnenn3m», «B3aumonelictue
TEHOBY.

OO6opynioBanue: MOJETb MJIA JEMOHCTpAallUM 3aKOHOB €IMHOOOpa3usi THOPUIOB TIEPBOTO
MOKOJIEHNSI W pACIICIUIEHUS NPU3HAKOB, MOJENIb I JEMOHCTPALMM 33aKOHA HE3aBHUCHMOIO
HAacleJOBaHUs TPU3HAKOB, MOJENIb ISl JEMOHCTpPAIIMU CUEIUVICHHOTO HAaCIeAOBaHUs MPU3HAKOB,
CBETOBOM MHMKPOCKOI, MUKponpenapat: «po3zoduna.

[IpakTuyeckas paborta «M3ydueHue pe3ynbTaToB MOHOTHOPHUIHOTO CKPEIMBAHUS Y TPO30(DUITBI».

IIpakTnueckas pabora «M3ydeHue pe3yiabTaTOB AUTHOPUAHOIO CKPELIMBAHHUS Y APO30(HUIIBD.
Tema 13. 3akoHOMEPHOCTH H3MEHYHBOCTH

BsaumogeiicTBue reHotuna u cpeasl npu GopmMupoBaHuH Gpenoruna. MI3MeHYMBOCTh MPU3HAKOB.
KauecTBeHHBIE M KOJIMYECTBEHHbIE MpPU3HAKKW. BuUAbl MW3MEHYMBOCTH: HEHACIEICTBEHHAs U
HaCJeICTBEHHAsI.

MonudukannonHas W3MEHYMBOCTb. Pomb cpensl B (HOpMHPOBAHMU MOAM(PHUKALIMOHHON
u3MeHunBoctd. Hopma peakuuu npusHaka. Bapuanuonueli psa ¥ BapuanuoHHas kpusas (B.
Horanucen). CBoiicTBa MOAHGUKAMOHHON NU3MEHYUBOCTH.

l'enotunuueckass u3MeHYMBOCTh. (CBOWCTBA TIEHOTUNMMYECKOW  U3MEHYMBOCTU.  Bujbl
TEHOTUITMYECKOW U3MEHYMBOCTH : KOMOMHATHBHAS, MYTAaIlHOHHAS.

KomOuHatuBHass W3MEHYMBOCTh. Mel03 W TOJOBOH MpOIecC — OCHOBAa KOMOWHATHBHOU
U3MEHYMBOCTH. Poib KOMOWHATUBHOW M3MEHYMBOCTH B CO3JAHHHM T'€HETUYECKOT'O0 pasHooOpasus B
npenenax OgHoro BUaa.

MyTaunoHHas ”3BMEHYMBOCTh. BUIbl MyTaliMii: reHHbIE, XPOMOCOMHBIE, FTeHOMHbIE. CITOHTaHHBIE
Y MHIYLIHUPOBAHHBIE MyTallMU. SAepHbIE U IIUTOIIa3MaTHYeckue MyTaliuu. ComMaTH4YecKrue U MOJIOBbIE




mytauuu. lIpyuMHBl BO3HMKHOBEHMS MyTauui. MyTareHpl W HMX BIUSHUE Ha OpPraHU3MBI.
3aKOHOMEPHOCTH MYTAllMOHHOI'O IIpolecca. 3aKOH TI'OMOJIOTUYECKHX PSAOB B HACIEICTBEHHON
n3menunBocty (H.W. BaBunos). Buesnepnas n3MeHYHMBOCTh U HACIEICTBEHHOCTD.

Onucenemuka u 3SNULEHOMUKA, pPOTb INULEHEMUYECKUX (Qakmopos 6 HACIe008anuu U
U3MEHYUBOCIU (PeHOMUNUYECKUX NPUSHAKOS Y OP2AHUZMOB.

JleMoHCTpauu

[Toptpetst: I'. ne ®pus, B. Moranucen, H.W. BaBuiios.

Tabmurs! u cxeMsl: «Buasl H13MEHYMBOCTHY, «Moan(UKAIMOHHAS U3MEHUYHUBOCTDY,
«KomOnnaTuBHas N3MEHYHBOCTDY, «Meiioz»,  «OnnogoTBOPEHUEY, «['eneTnueckne
3a0oneBaHus YemoBeKkay, «Buabl MyTaruii.

O6opynoBaHUE: )KUBbIE U repOapHbIe IK3eMITISIPbl KOMHATHBIX paCTeHU, pUCYHKH ((poTorpadun)
KUBOTHBIX C Pa3JIMYHBIMU BUJAMU U3MEHUYHUBOCTH.

JlabopatopHast pabora «lccnenoBanue 3aKOHOMEPHOCTEH MOIM(PUKAIMOHHOW W3MEHYHUBOCTH.
[TocTpoeHune BapualiluOHHOI O psiia U BapUALIMOHHOW KPUBOW».

IIpakTueckas pabota «MyTauuu y 1po30Quiibl (Ha FTOTOBBIX MUKPOIIPENapaTax ).

Tema 14. I'eneTuka 4yesnoBexa

Kapuorun ugenoBexka. MexayHapoaHas porpaMMa HMCCIIEIOBAaHHUs IeHOMa 4YelloBeKa. MeTozsl
M3yYEHUS FeHETHKH YeNIOBEKa: IeHeaJlornuecKuii, OJIM3HELOBbIN, U TOr €HETHYECKUH, TOMYJISALMOHHO -
CTaTUCTUYECKUH, MOJIEKYJISIPHO-T€HETUYECKHH. CoBpemenHoe oIpenesIeHn e reHOTUIA!
MOJIHOTEHOMHOE CEKBEHHpPOBAaHWE, T'€HOTHIMPOBaHHWE, B TOM uucie ¢ nomoupto [I{P-ananmm3a.
Hacnencreennbie 3a00meBanuss 4yenoBeka. ['@eHHblE W XPOMOCOMHBIE Oosie3HM uenoBeka. bone3nu
c HaCJIECTBEHHOU IPEIPACIOI0KEHHOCTBIO. 3HaueHue MEIULUHCKON TCHETUKU B
IpPelOTBPAIIEHUN M JIEYCHUH TEHETHYeCKMX 3a00JeBaHMN denoBeKa. MeIUKO- TEeHEeTHYeCKOoe
KOHCYJIbTHpOBaHHE. CTBONIOBBIE KJIETKU. [lOHATHME «TreHETHMYEeCKOro rpysa». OJTUYECKHE AaACIEKThI
UCCIIEZIOBaHUN B 00JaCTH pelaKTHPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

I'enernyeckre  (akTopsl  IMOBBIIIEHHOM  YYBCTBUTEIBHOCTHM  YEIOBEKAa K (PU3NYECKOMY
Y XUMHAYECKOMY 3arpsI3HEHUIO OKPYKAIOIIeH cpebl. [ 'eHeTnyeckas mpeapacnonokeHHOCTh YEI0BEKa K
MATOJIOTHSIM.

JleMOHCTpalIuu

Tabmuubr  u  cxembl:  «Kapwotunm — yenoBekay, «MeToapl  M3Y4YEHHUSI  T€HETUKH
yenoBekay, «I'eneTnueckue 3a00J€BaHMS YETIOBEKaY.

[paktuyeckas padora «CocTaBiaeHUE U aHATIN3 POJIOCIOBHOM.
Tema 15. Cejiekuusi OpranuzmMoB

JloMecTuKanus u cenekuus. 3apoxkIeHue celekuuu u fomectukanuu. Yuenue H.M. BaBunosa o
LleHTpax mpOUCXOXKIEHUS U MHOT000pa3usl KyJIbTYpHBIX pacTeHUN. PoJb cenexuuu B co3JaHIH COPTOB
pacTeHul U nopon XUBOTHBIX. COpT, Mopoja, ITaMM.  3aKOH  TOMOJIOTMYECKUX  DPSIOB B
HaclieZCTBeHHON  u3MeHuuBocTd H.M. BaBuioBa, ero 3HaueHue A CeNEeKIIMOHHON padoThI.

MeTobl celIeKITMOHHON paboThl. IcKycCTBEHHBINM OTOOP: MaCCOBBIM M MHIUBUYaJIbHBIN. DTaIb
KOMOWHAIMOHHON cenekuuu. VcnpiTanue mpou3BoguTeneld mo moroMcrBy. OTOOp MO TeHOTUIY ¢
MOMOIIIBIO OI[eHKU (DeHOTHUIIa TOTOMCTBA U OTOOP MO reHoTUNYy ¢ momolipio ananu3za JJHK.

HckyccTBeHHBI MyTareHe3 Kak METOJ CEJICKIIMOHHOW paboThl. PanuannOHHBIA U XUMUYECKUN
MyTareHe3 Kak MUCTOYHUK MYTaluil y KyJbTYpHBIX (OpM Oopranu3moB. Vcrmoib30BaHHE T€HOMHOTO
penaktupoBaHuss u MeronoB pekomOuHaHTHBIX JIHK nmiis momydenus mcxomHoro marepuana Ajist
CEJIEKLIHH.

[Tony4yenue nomuminonaoB. BHyTpuBumoBas rubpuanzanus. bim3kopoACTBEHHOE CKPEIIMBAHUE,
nn uHOpuAMHT. HepoacTBeHHOEe CKpemmBaHWe, WM ayTOpUAWHT. ['€Tepo3uc W ero MpUYUHEIL.

Ucnons3zoBanue rereposuca B cenekiuu. Otnanéunas rubpuamsanus. [Ipeomonenue Oecronus

MEKBHJIOBBIX TUOPUIOB. JlOCTHKEHUS CENEKIINN PACTCHUN U JKUBOTHBIX. «3e1éHasl pegontoyusy.
CoxpaHeHHe U U3yYeHHE T€HETUUECKHX PECYpPCOB KYJIbTYPHBIX PACTEHUN U MX AUKUX POAHYEH

JUTSL CO3/TaHUsI HOBBIX COPTOB M THOPHUIOB CEIbCKOXO3SIMCTBEHHBIX KYIbTYp. M3yuenue, coxpanenue u



ynpaeiexue 2eHemudyeCKUMU pecypcami CelbCKOX03AUCBEHHBIX U NPOMBICTIOBbIX HCUBOMHDBIX 8 YeTIsiX
VAVUUWEHUs CYWEeCMBYIOWUX U CO30aHUs HOBbIX NOPOO, JUHUL U KPOCCO8, 6 MOM UUCIe C
NpUMEHEHUeM COBPEMEHHbIX Memo008 HAYUHLIX UCCIe008AHUL, NepedosblX udel U nepcneKmueHbIX
MexXHOI02U.

JleMoHCTpaun

[Toptpetsr: H.W. BaBunos, 1.B. Muuypus, I'.JI. Kapneuenko, I1.I1. Jlykpsnenko, b.JI. Acraypos,
H. bopnoyr, /I.K. benses.

Tabmuubl 1 cxembl: «L{eHTpbI MPOMCXOXKAECHUS W MHOTO00pa3usi KyJbTYPHBIX PaCTECHHII»,

«3aKOH  TOMOJIOTHYECKHX pSAIOB B HACIEIACTBEHHOU H3MEHUYHBOCTI,

«MeTtoasl cenekuny, «OTnanénnas rudpuausanus», «MyTareHesy.

JlaGopaTopHas pabora  «M3ydeHHe  COPTOB  KyJIbTYpPHBIX pacTeHUld U IOpPOX
JIOMAITHUX JKUBOTHBIX) .

JlabopatopHas pabora «M3yueHne MeTOJ0B CENEKIINH PACTECHHUII.

[paktuyeckas pabota «[IpuBUBKa pacTeHHiI».

Okckypeust «OCHOBHBIE METOABI M JOCTM)KEHMSI CEJIEKLIMHM PpacTeHUM U KUBOTHBIX (Ha
CEJIEKLIMOHHYIO CTAHLMIO, IUIEMEHHYIO (epMy, COPTOMCHBITATENbHBIM y4yacTOK, B TEIUIMYHOE
XO03sICTBO, B JIAOOPATOPHIO arpPOYHUBEPCUTETA WM HAYYHOTO LIEHTPa)».

Tema 16. BUOTEeXHOJIOIMA U CHHTETHYECKASA OMOJIOTUS
OOBEKTBI, HCIOJIB3yeMble B OHOTEXHOJIOTMM, — KJIETOYHbIE ¥ TKAHEBBIE KYJbTYPHI,

MHUKPOOPTraHU3MBbl, UX XapaKTepUCTUKA. TpaaulnoHHAs OMOTEXHOJOrHUs: XjedomeueHue, MorydeHue
KHCIOMOJIOYHBIX  IPOJIYKTOB, BUHOJEIIHE. Mukpo61osoruyeckuit CUHTE3. OOBeKTHI
MHUKPOOHOJIOTHYECKUX TeXHONOorui. IIpon3BoacTBo Oeska, aMUHOKHUCIOT U BUTAMUHOB.

Co3naHne TEXHOJOTMH M MHCTPYMEHTOB LIEJICHAIIPABICHHOTO U3MEHEHUS U KOHCTPYHPOBAHUS
TFE€HOMOB C LIEJIBIO IIOJyYEHUSI OPraHM3MOB M UX KOMIIOHEHTOB, COIEP)KAILMX HE BCTpEYaroluecs B
npupoje OMOCUHTETUYECKHUE ITYTH.

Knerounass wumHxeHepus. Meroapl KyJnbTypbl KJIETOK M TKaHEW PpACTEHHMH M JKUBOTHBIX.
Kpunobanku. Comatuueckasi ruOpuan3aIiis 1 coMaTuueckuii amOpuorenes. Mcnonp3oBanue rarionios
B CEJIEKIIUU PACTEHUU. [lonyuenue MOHOKIOHANbHBIX anmumen. Mcnonv3oeanue MOHOKIOHANbHLIX U
NOJIUKNIOHANbHLIX — aumumen 6 Mmeoduyure. VICKyCCTBEHHOE OIUIOAOTBOpeHue. PekoHcTpyKuus
AWLEKJIETOK M KJIOHMPOBaHHE S>KMBOTHBIX. MeTOJ TpaHCIUIaHTALMM SAep KIETOK. Texnonocuu
0300pOo6NeHUs, KYIbMUGUPOBAHUS U MUKPOKIOHAILHO20 PA3MHONCEHUS CeNbCKOXO3AUCNBEHHbIX
KYTbmyp.

XpOMOCOMHass M TeHHas WHXKEHepus. M CKyCCTBEHHBIM CHHTE3 T'€Ha M KOHCTPYHUPOBAaHUE
pexombunanTHbiXx JHK. Cozdanue mpanceennvix opeanuzmos. JIOCTUXKEHUS U TEPCHEKTUBBI
XPOMOCOMHOM ¥ T€HHOW MHKEHEPUU. DKOJIOTNYECKUE U 3TUUECKUE NPOOIEMBbl T€HHON HHKEHEPUH.

Menuuunckue OuorexHosnoruu. IloctreHomHas mudpoBas wmexnuuuHa. [II[P-guarnoctuka.
MeTtab0n0MHBIM aHaIN3, TEHOLEHTPUUECKUI aHaIM3 MIPOTeOMa YesIoBeKa JJIsl OLIEHKH COCTOSIHUS €ro
310poBbs. Vcnosnb3oBaHuEe CTBOJOBBIX KieTOK. TaprerHas Tepamust paka. 3D-Omommxenepus s
pa3paboTku (yHIaMEHTAJIbHBIX OCHOB MEAMIIMHCKMX TEXHOJOTMH, CO3/laHMsI KOMILIEKCHBIX TKaHEH
COUYETAHHEM TEXHOJIOTUH TpEXMEpPHOro OMONpUHTUHIA U ckapdoiauHra i pelleHus 3aaad
NEPCOHAIIM3UPOBAHHON MEIULIUHBI.

Co3nanue BEKTOPHBIX BaKLUMH C MeJIbl0 oOecreueHus KOMOMHMPOBAHHOH 3alUTBl OT
Bo3Oyauteneit OPBU, ycraHoBieHue MOJEKYJISPHBIX MeXaHU3MOB (yHkuuonupoBanuss PHK-
CoZIep KaIliX BUPYCOB, BHI3BIBAIOIIUX 0CO00 OMAacHbIE 3a001eBaHMs YeI0BeKa U KUBOTHBIX.

JleMOHCTpaluu

Tabmuuer u cxembl:  «Mcnonbp3oBaHue MHUKpPOOPraHU3MOB B IIPOMBIIIIIEHHOM
Ipou3BOACTBE», «Kiterounas unxenepus», «['eHHas HHKEHEepUus».

JlaGopaTtopHas pabora «/3ydueHne o0beKTOB OMOTeXHOIOTUNY. [IpakTndeckas




pabota «IlomyueHre MOIOYHOKHCIIBIX TPOTYKTOBY.
DKCKypcus «buorexnonorus —  BakHeWmas NPOU3BOUTEIbHAS cuia
COBPEMEHHOCTH (Ha OMOTEXHOJIOIMYECKOE MPOU3BOJICTBO).

11 KJIACC
Tema 1. 3aposkaenue u pa3BuTHE IBOJIONUOHHBIX NMPEACTABJIEHUI B OM0JOT UM

OpomonnonHas Teopus Y. Jlapeuna. [Ipennocsikn BOSHUKHOBEHHSI JAPBUHU3MA.
JKu3nb v HaydHas nearenbHOCTs Y. JlapBuHAa.

JIBwxymue cuibl 3BoMonMU BUAOB no Y. JlapBuHy (BbICOKass MHTEHCUBHOCTb Pa3MHOXKEHHS
OpPraHMW3MOB, HACIEICTBEHHas W3MEHYMBOCTh, OOpb0da 3a CyIIeCTBOBAHHME, €CTECTBEHHBI W
HCKYCCTBEHHBIH 0TOOD).

Odopmnenne cuHTeTHYecKoi Teopun HBomonuu (CTD). HeltTpanbHas Teopus SBOIOIHH.
CoBpeMeHHass 53BOJIOIMOHHAsA Ouonorus. 3HadeHHE »HBOJIIOLUOHHOW Teopuu B (HOPMUPOBAHHUH
€CTECTBEHHO-HAYyYHON KapTHUHBI MUpA.

JleMoHcTpanu

[TopTpetsi: Apucrorens, K. Jlunneit, JK.b. Jlamapk, 2.0K. Cenr-Unep, XK. Krosbe, Y. JlapBuH,
C.C. YerBepukos, U.U. [lImansraysen, J>x. Xonneitn, J.K. benses.

Tabmuie! u cxembl: «Cucrema sxuBoit mpuposl (1o K. JIunuero)», «JlecTHUIA )KUBBIX  CYIIECTB
(mo Jlamapky)», «Mexanusm (opMHPOBaHHS TPHUCIOCOOJEHUN Y PACTEHUH U KUBOTHBIX (MO
Jlamapky)», «Kapra-cxema Mmapmipyrta nyremectsus Y. Jlapsunay, «Haxoaxu Y. lapBunay, «DopMbl
00pb0bI 3a cymecTBoBaHuey», «llopoabr romybeit», «MHOroodpasue KynbTypHBIX (OPM KamyCTbD»,
«IToponbl momMamIHUX KUBOTHBIX», «Cxema oOpa3oBanus HOBBIX BHAOB (1o Y. [apsuny)», «Cxema
COOTHONICHHS [JBIDKYIIMX CHUJ SBOJMOUUN», «OCHOBHBIC TIOJOKEHUS CHHTETUYECKOW TEOpUU
SBOJIFOLII.

Tema 2. Muxkpo3Boonus U eé pe3ybTarbl

ITomynsauumss Kkak 27eMeHTapHas eauHULNAa HBoMonMH. COBpPEMEHHBIE METOJbl OLIEHKU
FEHETUYECKOro pa3Hoo0pa3uss U CTPYKTypbl momyisinuil. M3mMeHeHune reHodoHIa MOMYJSLIHMU Kak
3lIEMEHTAapHOE BOIIOIIMOHHOE SIBJICHHE. 3aKOH reHeTnueckoro paBHoBecus Jx. Xapau, B. Baiin6epra.

DOnemeHTapHble  (AaKTOpbl  (IBIKYIIME CHJIBI)  OBOJIONMH. MyTAaIllMOHHBIA  Tmpoliecc.
KomOunatuBHas usmeHuMBOCTh. Jlpelid reHoB — ciydaiiHble HEHalpaBJIEHHbIE U3MEHEHHs 4YacToT
atenet B momynsanusx. DPdeKT ocHoBarelss. Ipgexm Oymuiiounoeo eopaviuka. CHudiceHue
2eHemuuecko2o pazHooopasus.; npudunsl u creocmsus. [lpossnenue sgppexma opetigha 2enos 6 6orpuiux
u manvix nonynayusx. Murpanuu. W3omsnus momymauuid: reorpaduyeckas (IpocTpaHCTBEHHas),
Ouonornueckast (penpoayKTHBHAS).

EcrectBenHblil 0T00p — Hampapisitomuil gaxtop 3Bomonuu. Popmbl €CTECTBEHHOIO OTOOpA:
JBIDKYIIANA, CTAOMIM3UPYIOIINNA, pa3peiBatolnii (Au3pynTuBHbIN). [TooBoi or6op. Bo3HMKHOBEHHE 1
ABOJIIOLUS COLIUATIBHOIO TOBEACHUS KUBOTHBIX.

ITpucnoco6ieHHOCT,  OpPraHM3MOB  Kak  pe3yslbTaT MHKpPO3BOMOLUU. Bo3HUKHOBeHue
nprucnocoOsieHuil y opraHuzMoB. Apomopdo3sl U uaunoananrtauuu. [Ipumeps! npucnocobieHuit y
OpPraHU3MOB: Mopdonoruueckue, (busnonoruyecKue, OMOXMMHYECKUE, IIOBEJICHYECKHUE.
OTHOCHUTENBHOCTb MPUCTIOCOOIEHHOCTH OPraHNU3MOB.

Bupn, ero kpurepuu u crpykrypa. BunoobpasoBanue kak pe3yiabTaT MUKPO3BOIIOLUH. M30msamus
— ximoudeBod (akTtop BugooOpasoBanus. Ilytm m cmocoObl Bu000pa3zoBaHUs: allJIONAaTPHUUECKOE
(reorpaduueckoe), cuUMIaTpuueckoe  (dKOJOrHYECKOE), «MTHOBCHHOE»  (TOJUILIOWIU3AIIHS,
rubpuanszanus). JmTenbHOCTh 3BOTIOIMOHHBIX IPOIIECCOB.

MexaHu3Mbl HopMHpPOBaHUS OMOIOTHUYECKOT0 pa3HOOOpasHs.

Ponb 9BOIOIIMOHHO# OMOIOTHH B pa3pab0TKe HAYYHBIX METO/IOB COXpaHEHHUs OMOpa3HO00pasusl.
MHUKpPO3BOMIONNS U KOABOJIOIHMS MAPa3UTOB U UX X03s51eB. MexaHU3Mbl (POPMHUPOBAHUS yCTOWIMBOCTH
K aHTUOMOTHUKAM M CITOCOOBI OOPBOBI C HEH.

JlemoHcTpanyun

[Hoptpetsi: C.C. YerBepukos, 3. Maiip.




Tabmuubl u cxembl: «MyTanuoHHas W3MEHUYMBOCTHY, «llomynsimoHHas CTPyKTypa BHAA,
«Cxema mposiBieHHs 3aKoHa Xapau—BaiinOepray, «/IBrkymme cuiasl 3BOTOIUN»,  «DKOJIOTHYEcKas
M30JIALMA  TOMYJSIUM  ceBaHCKOW  (hopenm»,

«["eorpaduueckass W30JAIUS JIMCTBEHHUIBI CHOMPCKOW M JIMCTBEHHUIIBI JaypCKO»,
«IlonynsIMOHHBIE BOJIHBI YUCJIEHHOCTH XMIIHUKOB U XepTB», «(Cxema IeMCTBUS €CTECTBEHHOIO
orbopa», «Dopmbl OOprOBI 3a cymiecTBoBaHHeY», «WHIycTpHalbHBII MenaHu3M», <«OKuBbie
uckoraempie», «IIOKpOBUTENBCTBEHHAsS OKpAacKa >KUBOTHBIX),

«IIpenynpexnarmomas oOKpacka JKMBOTHBIX», «DU3HOJOrMYECKHE  aJanTaiymny,
«IIpucroco0IeHHOCTh OPraHU3MOB U €€ OTHOCHTEIBHOCThY, «Kputepun Buma», « Buapl- 1BOWHHUKNY,
«CtpykTtypa BHAa B mnpupoge», «CmocoObl BHI000pa3OBaHUMY,

«["eorpaduueckoe Bug000pa3oBaHue TPEX BUIOB JIaHIBIIIEH), «DKOIOTMUECKOE BUI000pa3oBaHUE
BUJIOB CUHUI, «llomummonasl pactenuity, «KamyctHo-peneunblii rubpumsy.

Ob6opynoBanue: repOapud pacTeHUU, KOJUIEKIIMM HACEKOMBIX, dydella NTHII W 3Beped ¢
MpUMEPAMH PA3IUYHBIX TPUCITOCOOJICHNM, Yyyesa NTUIl U 3Bepel pa3HbIX BUIOB, TepOapuu pacTeHUi
OJIM3KHX BUIOB, 00Pa30BaBIINXCS Pa3IMYHBIMU CIIOCOOaMHU.

JlabopaTopHas pabora «BrisiBIeHIE H3MEHYMBOCTH Y 0CO0€H OHOTO BUAY.
JlabopatopHas pabota «IIpucrnocoOaeHust OpraHu3MOB U KX OTHOCUTEIbHAS L1E1€CO00Pa3HOCTDY.

JlabopartopHas paboTa «CpaBHEHHE BUI0B 10 MOP(OIOrHYECKOMY KPUTEPHION.
Tema 3. Makpo3BoJIIOLUS U €€ pe3ybTaThl

Metonsl u3yueHuss MaxkposBoyrouuu. [lajgeoHTomorndeckue METOIbl W3YYEHHUS 3BOJIOLUU.
[Tepexoaubie GopMbl U (HUITOreHETUY ECKUE PSIIbl OPraHU3MOB.

buoreorpaduueckue meroasl u3ydeHus sBomonuu. CpaBHeHne (Guopsl U (hayHbl MAaTEPUKOB U
ocTpoBOB. buoreorpaduueckue obnactu 3emin. BUnbl-3HAEMUKH U PEITUKTHI.

OMOpPHOJIOTMYECKHE U CPaBHUTEILHO-MOP(POJIOTHUECKHE METOJAbl H3YyYEHHUS] HBOJIIOLUU.
['eHeTnueckre MEXaHM3MBbl HBOJIOLMM OHTOI€HE3a U TIOSBJIEHUS DSBOJIOLMOHHBIX HOBIIECTB.
I'omonornynsle M aHanoruuHele opraHel. PynuMeHTapHble opraHbl M aTaBU3Mbl. MOJEKYJISIPHO-
reHeTUYeCKre, OMOXUMHUYECKHE U MaTeMaTHYeCKHEe METOAbl U3Y4YEHMs 3BOIIONUH. [ OMOIOruvHbIC
reHbl. COBpeMeHHbIE METO/IbI TOCTPOCHUS (PUIIOrEHETHUECKUX J1EPEBhEB.

XPpOMOCOMHBIE MYTallU{ U SBOJIIOLIHS TEHOMOB.

OOmme 3akoHOMEpHOCTH (NpaBHia) 3BOMIOUMHU. [Ipunyun cmenvt @yuxyuii. HeodpatumocTsb
9BOJIIOLMU. AlaniTUBHAS paauaius. HepaBHOMEpHOCTb TEMIIOB 3BOJIOLUH.

JlemoHCcTpanyu
[optpetsr: K.M. bap, A.O. KoBanesckuii, @. Mrosuiep, 3. I ekkens.
Tabmuuer  u  cxembl:  «®unoreHeTHyecKui psan  Jomaan»,  «ApXEONTEPHKC»,

«3Bepo3yOble suepsl», «Cterouedansl», «PuHnoguTe», «CeMeHHbIe ManoOpOTHUKY,
«buoreorpaduueckue 30Hb 3emim», «Jpeiidp KoHTUHEHTOBY», «PemukTh», «HavambHble cTaguu
SMOPHUOHAILHOI'O Pa3BUTHUS MO3BOHOYHBIX JKUBOTHBIX», «['OMOJIOrMUHbBIE U aHAJOTMYHBIE OpraHb»,
«PyaumeHTbI», «ATaBU3MBI», «XpPOMOCOMHbIE HaOOphl uelOoBeKa U IMIMMMaH3e», «[JIaBHbIE
HAIpPaBJICHUs! 3BOTIOLUNY, «O01I1e 3aKOHOMEPHOCTH IBOJIIOLIMU ».

OO6opyoBaHME: KOJUIEKLUHU, repOapun, MYISDKH HCKOMAEMbIX OCTaTKOB OPraHU3MOB, MYJISKU
TOMOJIOTMYHBIX, AHAJIOTMYHBIX, PyIUMEHTAPHBIX OPTaHOB U ATABU3MOB, KOJUIEKIIUN HACEKOMBIX.

Tema 4. IIpoucxo:kieHne 1 pa3BuTHE KU3HHU HA 3eMiie

HayuHble TunoTe3sl NpoucxXoXkAeHUs KU3HU Ha 3emie. AOuorenes u naHcnepmus. JloHay4yHsie
IIPEACTABJICHUS O 3apOKIEHUM JKU3HU (KpealnoHM3M). ['Mmore3a MOCTOSHHOIO  CaMO3apOKICHUS
KU3HM M e€ omnpoBepkeHue onbitamu @D. Penw, JI. Cnamnanunanmy, JI. [Tacrepa. IIponcxoxaenne
KU3HU U aCTPOOHOJIOTHS.

OcHoBHBIE 3Tanbl HEOpraHWYecKoW HsBomonuu. I[lnanerapHas (reoJoruveckasi) 3BOJIOLMSL.
XuMHYecKast HBOMIONMSA. AOWOTEeHHBII CHHTE3 OPraHWYEeCKMX BEIIECTB U3 HeopraHudecKux. OIBIT
C. Munnepa u ['. KOpu. OGpa3oBanme mnoaumepoB u3 MoHOMepoB. KoarepBaTHas rumotesa A.U.
OnapuHa, runore3a nepsuuHoro Oynpona JIx. XonpgeitHa, renermueckass rumoresa [. Mémnepa.




Pu6o3umer (T. Yek) u runoresa
«vupa PHK» V. I'mn6epra. ®opmupoBanue MeMOpaH ¥ BOSHUKHOBEHH E MPOTOKJIETKU. VicTopus 3emin

U MeToJibl €€ u3ydeHusi. MckoraeMble OpraHM4ecKUe OCTaTKH.

['eoxpononorus u e€ meroabl. OTHOCUTENbHAS U a0COTIOTHASI TEOXPOHOJIOTHA. | 'eoXpoHOIOrHnYecKas
LIKaJIa: 0HBI, b, IEPUOBI, SIOXH.

Hauvanbnable 3Tamel opranudeckoi 3Bomrouuu. [losBiaeHuMEe HW 2BOIONMSA NEPBBIX KIIETOK.
Opomonus Metabonu3mMa. Bo3HUKHOBEHHE MEPBBIX dKocucTeM. COBpeMEHHbIE MUKPOOHBIE OH OTLIIEHKH
KaK aHaJIoT MepBhIX Ha 3emiie coobmecTB. CTpoMaToauThl. [IpokaproTHI 1 2 yKapuOTHI.

[Ipoucxoxknenne dSykapuoT (CUMOMOTEHE3). DBOIIOIMOHHOE MPOUCXOXKICHUE BHUPYCOB.
[IpoucxoxkaeHrne MHOTOKIIETOYHBIX OPraHu3MOB. BO3SHHKHOBEHNE OCHOBHBIX TPYIITT MHOT OKJIETOUYHBIX
OpraHU3MOB.

OcHOBHBIC ATambl SBOJIONMH BBICIIHX pacTeHuid. OCHOBHBIE apoMopdo3bl pacTeHHil. Bpxos
pacTeHuit Ha cymry. [losiBiieHHe CrTOPOBBIX pacTeHUN U 3aBOe€BaHUE UMM CylIl. CeMeHHbIe pacTEHUSI.
IIponcxoxaeHne IBETKOBBIX PACTCHU.



OCHOBHBIE 3Tambl 3BOJIONUU KUBOTHOrO Mmupa. OcHOBHbIE apoMOpP(O3bl KUBOTHBIX.
Benpckas ¢ayna. KemOpuiickuii B3pbIB — MOSIBJICHHE COBPEMEHHBIX THMOB. [lepBrie XOpmoBbie
KUBOTHBIE. JKU3Hb B BOZE. DBOJIOLUA MO3BOHOYHBIX. [IponcxoxkaeHne ampuOuil U pernTuiImii.
[Tpoucxoxxaenue MiekonuTarmmUx u nTun. [IpuHnun xiarodeBoro apomopdosa. OcBoeHHEe
0€ecr03BOHOYHBIMU U TI03BOHOYHBIMH KUBOTHBIMH CYIIIH.

PazButHe xu3HM Ha 3eMiie MO 3paM U MEepUOAaM: apXeu, NpoTepo30i, Naie0301, ME3030M,
KaiiHo30i. OO11ast XapaKTepUCTHKa KJIMMaTa U re0JIOTHYecKuX mnporeccoB. [losBiaeHre U pacuBeT
XapaKTEPHbIX OPraHU3MOB. YTJE€OOpa30BaHME: €ro YCIOBMsS M BJIMSHUE Ha Ta30BbIil cOCTaB
aTMocgepsbl.

MaccoBble BBIMUpPAaHHS — HKOJIOTMYECKHME KpPU3UCHl mpouuoro. [IpuumHbl M crneacTBus
MaccoBbIX BbhIMHUpaHHM. COBpEMEHHBIH 3KOJOTMYECKH KpHU3UC, ero ocodeHHoctH. IIpobiema
coxpaHeHus1 6Mopa3HooOpa3us Ha 3eMIe.

CoBpeMeHHas cucrteMa opraHudeckoro mupa. [IpuHIunel kiaccuukamuyd OpraHU3MOB.
OCHOBHBIE CHCTEMATHYECKHE I'PYNIIbI OPraHU3MOB.

JlemoHcTpanyu

[Toptpetsi: ®. Penu, JI. Cnamnanuanu, JI. Ilactep, .M. MeunukoB, A.W. Onapun, Jx.
XonaeitH, I'. Mémnep, C. Mumnep, I'. FOpu.

Tabmuust u cxembl: «Cxema onbita @. Penn», «Cxema ombita JI. [lacTepa mousydyenuro
camo3apoxxaeHus xu3Hu», «Cxema ombita C. Mumnepa, I'. HOpu», «Otanel HeopraHudeckon
sBoNoLIMNY, «l'eoxpoHonoruueckas mikanay, «HayanbHble 3Tanbl OPraHUYECKOW 3BOJIIOLIMNY,
«Cxema o0pa3oBaHUSI DYKapuOT MYTEM CHUMOHOTEHE3ay,

«Cucrema >xuBod mpupoab», «CrpoeHue Bupyca», «Apomopdo3bl pacTeHU»,
«Punnopurs», «OIHOKJIETOUYHbIE BOAOPOCIN», «MHOIOKIETOUHBIE BOAOPOCINY,

«Mxn», «ITanoporHuku», «I'onocemeHnHble pacTeHus», «Opraisl IBETKOBBIX pacTeHui», «Cxema
pa3BUTHUSL KUBOTHOTO MHPa», «ApPOMOP(O3bI KHUBOTHBIXY,

«IIpocreiimmey, «Kumeuynomonoctusie», «llmockue uepBu», «HIEeHUCTOHOTHE,

«PBIOBIY, «3eMHOBOJTHBICY, «IIpecmbikarommecs, «lITHnEDY, «MIIEeKOIMTAIOIIIHEY,

«Pa3BuTHE XU3HH B apXxeuckou spe», «Pa3BuTue XHU3HM B NPOTEPO3OUCKON 3pey,

«Pa3BuTHe XW3HU B MAJNCO30MCKOM 3pe», «Pa3BUTHE KU3HU B ME3030MCKOW 3pey,

«Pa3BuTHe XU3HM B KalHO30MCKON 3pe», «COBpeMEHHas cucTeMa OpPraHU4ecKOro MHpay.
ObopynoBanue: repdapun pacTeHUN Pa3IMYHBIX OT/AEIIOB, KOJUICKIIUA HACEKOMBIX, BIIaYKHbBIS

npenapartbl JKUBOTHBIX, PAKOBHHBI MOJUTFOCKOB, KOJUIEKIIMM HUIJIOKOXKHX, CKEIEThl MO3BOHOYHBIX
’KHUBOTHBIX, Uy4eJsa MTUIl U 3Bepei, KOJIEKIUN OKaMEeHEeIO0CTeH, MOJIe3HBIX UCKOMAEMBbIX, MYJISIKI
OpPraHUYECKUX OCTAaTKOB OPraHU3MOB.
BupryaneHas nabGopaTopHas pabota «MonenupoBanue onbiToB Muinepa—lOpu 1o
M3YYEHUIO a0OMOr€HHOI'0 CHUHTE3a OPraHUYEeCKUX COETMHEHHH B IEPBUYHON aTMOChepey.
JlabopatopHas pabora «V3yueHune 1 onucaHue HCKOMAaeMbIX OCTaTKOB JPEBHUX OPraHU3MOBY.
ITpaktuueckas pabora «V3yueHrne 0oCOOEHHOCTEH CTPOEHHs PACTEHUH Pa3HBIX OTJEJIOBY.
ITpaktuyeckas pabota «V3yueHne ocOOEHHOCTE CTPOEHHSI TO3BOHOUHBIX HKHBOTHBIX.
Tema 5. IIpoucxo:xieHne yeJ0BeKa — aHTPOIOreHe3
Pa3znensl u 3a1aun anTponosioruu. MeToabsl aHTPOIOJIOT HH.
CraHoB/IeHHE MPEACTABIECHUN O HIPOUCXOXKIECHUU YeNoBeKa. PeluruozHble BO33pEHMSL.

CoBpeMEHHbIE HAyYHbIE TEOPHH.

Cxo0acTBO UenoBeKa ¢ JKUBOTHBIMU. CHCTEMATHYECKOE MOJI0KEHHE Yesi0BeKa. CBUIETENbCTBA
CXOJICTBA YEJIOBEKAa C JKUBOTHBIMU: CPAaBHUTEIbHO-MOP(OJIOrHUYECKHE, SMOPHOJIOTHYECKHE,
¢dusmnoaoro-onoxumMuyeckue, nopeaeHyeckre. OTIuns 4eaoBeKa OT )KUBOTHBIX. IIpsmoxoxaeHue
U KOMILIEKC CBSI3aHHBIX C HMM IIPU3HAKOB. Pa3BUTHeE TI'OJOBHONO MO3ra M BTOPOW CUTHAJIBHOM
CUCTEMBI.

JBuxymme cuibl ((GakTopbl) aHTpOIOreHe3a: OHONIOTMYECKUE, COIUAbHBIC.
CootHomieHue OMOJIOTHYECKUX M COIIMANIbHBIX ()aKTOPOB B aHTPOIIOT€HE3E.



OcHOBHBIE CTaJuU aHTponoreHesa. PaHHue uenoBekooOpa3Hble 00€3bsHbI (IPOKOHCYJIbI) U
paHHME MOHTMJbI — O0IME NPEIKHU UYeJOBEKOOOpa3HbIX 00€3bsSH U Jr0AeH. ABCTpajIONUTEKU —
JIBYHOTHE TIPEAKU Jtoei. HenoBek yMenblid, epBble U3rOTOBJIEHUST Opyauid Tpyna. YenoBek
NPSMOXOMSIIMA W TIEPBBIM BBIXOJ JIFOZACH 3a mpenenbl Adpuku. UenoBek reidaenboeprckuii —
o0IIMI MPEAO0K HeaH1epTalibCKOI0 YEJIOBEKa U YeJI0BEKA pa3yMHOr0. UenoBeK HeaH 1epTallbCKUM Kak
BUJI JIFOJIEH XOJIOJIHOTO KJIMMaTa. YenoBeK pa3yMHbBII COBPEMEHHOI'O THIA, JEHUCOBCKUM YENOBEK,
OCBOEHHUE KOHTUHEHTOB 3a npeaenamu Adpuku. [laneoreHeTnka u najaeoreHOMHUKa.

DOBOMIOLMST COBPEMEHHOT0 4esioBeKa. EcTecTBeHHBIH OTOOpP B MOMYJSLHUAX 4YEIOBEKa.
MyTanuoHHbIH niporiecc u nonmuMopdusM. [lomynsimuoHHBIE BOJHBL, Apeid TeHOB, MUTpamus U
«3(hdeKT ocHOBATENS» B MOMYJIIHUIX COBPEMEHHOT0 YEJI0BEKA.

UYenoeueckue pacobl. Ilonstue o pace. bonbime pacel: eBporeonaHas (eBpasuiickasi),
aBCTpajio-HerpouHas (PKBaTOopuanbHas), MOHTONOMJHAs (a3MaTCKO- aMepuKaHckas). Bpemsa u
IyTH pacceleHus 4YeaoBeka Mo IuilaHete. EnuHCTBO  yenoBedyeckux pac. HayuHas
HECOCTOSITENbHOCTh pacu3Ma. [IpucrnocobieHHOCTh YeloBeKa K pa3HbIM YCIOBHUSM OKPYKarOIICH
cpensl. BnusHue reorpaduueckoil cpensl M Apedida reHoB Ha MOPQOJIOTHI0 U (UINOIOTHUIO
YeJloBeKa.

MexnucuuIuiMHapHbple  MeToAbl B (u3mveckoil  (OMOJOrMYecKoil)  aHTPOIMOJIOTHH.
OBOJIIOLIMOHHAS aHTPOIIOJIOTUs M NTAJICOAHTPOINOJIOT Usl YEJIOBEYECKUX NONMysauuid. buoconuanbHbie
WCCIIEZIOBAHUS IPUPOIBI UenoBeka. VccienoBanue KOABOIOLNUN OUOTOTHYECKOT0 U COIIHAILHOTO B
YEJIOBEKE.

JleMoHCTpaluu

[Toptpersr: Y. apsun, JI. Jlukn, 5.4. Porunckuii, M.M. I'epacumos.

Tabmuupl u cxembl: «MeTonbl aHTPOMOJOTHUY», «[OJTOBHOW MO3T YEIOBEKaY,
«YenoBekooOpa3HbIe 00€3bsHBIY, «Ckener YelioBeKa U CKeJeT IIMMIIaH3e»,
«PynuMeHTbl M aTaBU3MBDY, «/IBMXKyIME CHJIBI aHTPOINOreHe3a», «IBOJIOLHUOHHOE
JIPEBO YEJIOBEKAY, « ABCTPAJIONUTEKY, «UenoBek ymenbiity, «UemoBek mpsiMOXO AN,
«/lenncoBckuit yenosek» «Heangepranbupy, «KpomanboHb», «IIpenku demoBekay,

«OTamnsl 3BOJIIOLIMY YeJI0BEKay», «Packl uenoBekay.

OO6opynoBaHue: MYJSDKM OKAMEHENOCTEH, MPEeIMETOB MaTepualbHOW KYIbTYpBI MPEIKOB
YeloBeKa, penpoaykuuu (hororpaduun) KapTuH ¢ MU(POTOTUYECKUMH U OMOJICH CKIMH CIOKETaMHU
MPOMCXOXKIEHUSI uesoBeka, (oTorpaduu HAaXOIOK HCKOMAEMbIX OCTATKOB YEJIOBEKa, CKeJeT
YEJIOBEKA, MOJIENIb 4Yeperna 4YeloBeKa M 4Yeperna IIMMIAH3€, MOAEIb KUCTH YEJIOBEKAa M KHCTH
HIMMITIaH3€, MOAEIN TOPCA MPEIKOB YEI0BEKA.

JlabopatopHas pabota «M3ydueHrne 0coOEHHOCTEN CTPOEHUS CKEJeTa YeIOBeKa, CBSI3aHHBIX C
MPAMOXO0KIEHUEM.

[pakTuyeckas pabora «M3yyeHue IKOIOrnYECKUX alalTaluil YelIoBeKay.

Tema 6. JKk0J10rUsI — HAYKA 0 B3aUMOOTHOIIIEHUSAX OPraHU3MOB M HAIOPraHU3MeHHbIX CHCTEM
€ OKpYy Karouiei cpeaou

3apokaeHue W pa3BuTHe dKonorun B Tpynax A. ['ymGospara, K.®. Pymse, H.A.
Cesepuiosa, J. I'exkens, A. Tencnu, B.H. Cykauépa. Paznens! u 3agaun skosoruu. CBsi3b 9KOJIOTUH
C IpyTMMHU HayKamH.

MeTtoasl skonoruu. [loneBble HaOmoIeHUS. DKCIEPUMEHTHl B DKOJIOTHU: MPHUPOIHBIE U
nabopaTopHble. MoaenmupoBaHue B SKOJIOTMH. MOHUTOPHHI OKpYXarolled Cpeabl: JIOKaIbHbIH,
pEeTHOHANBHBIN U TI100aTbHBIN.

3Ha4YeHHE SKOJIOTUYECKUX 3HAHUH JJIS YeJIOBeKa. DKOJOrHYeCKOe MUPOBO33PEHUE KaK OCHOBA
CBSI3€i YeIOBEYECTBA C MPUPOAO0il. POPMUPOBAHHUE HKOJOTMUYECKON KYJIbTYPhl U SKOJIOTMYECKOU
TPAaMOTHOCTH HACEJICHHUS.

JleMOHCTpalluu

[Toptpetsi: A. 'ym6oabar, K.®. Pynse, H.A. CeBepuos, 3. I'ekkens, A. Tencnu, B.H.
Cyxkaués.

Tabmuust  u  cxembl:  «Pa3gensl  3KOJIOTHMY, «MeToibl  JKOJIOTHUN,




«CxeMa MOHMTOPUHTA OKPYXKAIOIIEH CPEIbD».

JlabopartopHas pabota «/3yueHre MeTo10B SKOJIOTMUECKUX UCCIIE0BaHUI.
Tema 7. Opranu3msbl U cpea oOUTaAHUS

Dxonornyeckne GakTopbl U 3aKOHOMEPHOCTH UX AercTBust. Kiaccudukaims 3K010rHaecKux
dakTopoB: abuoTHYECKHE, OMOTHYECKHE, aHTpornoreHHbie. OO0Imue 3aKOHOMEPHOCTH  JCHCTBHS
skosiornuyeckux (axktopos. IlpaBuno wmunumyma (K. Ilnpenrens, FO. JInbux). TonepaHTHOCTD.
OBpUOHOHTHBIE U CTEHOOHOHTHBIE OPIaHU3MBI.

Abuornueckue (axktoprl. CBeT Kak sKoyiornyeckuil ¢akrop. JlelicTBue pa3HbIX y4acTKOB
COJITHEYHOTO CIIEKTpa Ha OpraHu3Mbl. OKOJIOTMYECKHE TPYIIbl PACTEHUH M KUBOTHBIX IO
OTHOILIEHUIO K cBeTy. CUrHajbHas poiib cBeTa. POoTOnepHoaAn3M.

Temnepatypa kak »skomornyeckuil ¢akrop. JlelicTBue TemmepaTypbl Ha OpraHU3MBL.
[TolikuoTepMHBIE U TOMOMOTEPMHBIE OPraHU3MbI. DBPUTEPMHBIE U CTEHOTEPMHBIE OPraHU3MBbI.

Bnaxxnocts KakK JKOJIOTMYECKUI ¢baxrop. [TpucnocoOnenus pacTeHu K
nojAepkaHuio BoaHoro OanaHca. Kraccudukanus pacTeHHI 1O OTHOIICHHIO K BOJE.
ITprucnocobenns )KMBOTHBIX K H3MEHEHHUIO BOJHOTO PEKUMA.

Cpenbl oOuTaHMS OpraHM3MOB: BOJHAs, HA3EMHO-BO3JYIIHAs, IOYBEHHas, IJIyOMHHAs
NOJANOYBEHHAs,, BHyTpUOpraHusmMeHHas. ®OU3MKO-XUMUYECKHME OCOOCHHOCTH Cpell OOUTaHus
opranu3moB. [Ipucroco6ieHns opraHu3MoB K )KM3HH B Pa3HbIX Cpelax.

buonornueckue putmel. Buemnue u BHyTpeHHHE pUTMbl. CyTOUHBIE M TOJUYHbBIE PUTMBI.
[Tprcnoco61eHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSIM YCIOBUN KU3HU.

XKuznennsle ¢opmbl opranu3mon. [loHsatue o xuszHeHHOH ¢opme. XKuzHeHHbIE (OPMBbI
pacTeHui: JepeBbsi, KYCTapHUKH, KYCTapHUYKH, MHOTOJIETHHUE TpaBbl, OJHOJETHHUE TPaBbI.
KuzneHnHble HOpPMBbI )KUBOTHBIX: THIPOOHOHTHI, T€OOHMOHTHI, a3POOHOHTHEL. OCOOEHHOCTH CTPOCHUS
1 o0pa3a KU3HH.

buotnyeckue pakTopbl. Buabl OMOTHYECKUX B3aUMO/ICHCTBHI: KOHKYPEHIINS, XUITHUYECTBO,
cuM6mo3 u ero ¢popmsl. Ilapazutusm, koonepamus, MyTyaau3M, KOMMEHCATU3M (KBapTUPAHTCTBO,
HaxJieOHn4YecTBO). Herpoduueckue B3aumonmencTBus (Tonuueckue, popuueckue, GpadpUuecKue).
3HayeHne OMOTUYECKHUX B3aMMOICHCTBHU I CYIIECTBOBAaHMS OPraHM3MOB B Cpefe OOMTaHMSL.
[TprHLIUIT KOHKYPEHTHOTI'O UCKIIFOYEHHUS.

JleMoHCTpauu
Tabmuubr U CXEMBI: «IKOJIOTUYECKHUE dakToph, «CBeToBoit
CIIEKTPY,

«IKOJOTUYECKUE TPYNIBl KUBOTHBIX MO OTHOIICHHIO K CBETY», «TEIIOKPOBHBIE *KUBOTHBICY,
«XO0NMOAHOKPOBHBIC )KUBOTHBIEY, «DU3MOIOrHYECKIE aJanTalli KUBOTHBIX», «Cpeasl OOUTaHMS
opranu3mMoBy, «buonorndeckue puTmbl», «Kuznennsie Gopmbl pacTeHnit», « Ku3HeHHbIE (HOPMBI
JKUBOTHBIX», «DKOCHCTEMa HIMPOKOJIMCTBEHHOTO  Jiecay, «IDKOCHCTEMa XBOWHOrO  Jiecay,
«lenn nuTaHUs,
«XumuuuectBoy, «Ilapazutuzmy», « Konkypenuus», «Cumomnos», «KoMmmencamuzm.

Ob6opyznoBanue: repoapuu pacTeHUH U )KUBOTHBIX, TPUCITOCOOICHHBIX K BIUSHUIO Pa3IMUHbIX
DKOJIOTUYECKUX (PaKTOpPOB, TrepOapuy CBETOMIOOUBBIX, TEHETIOOWBBIX U TEHEBBIHOCIUBBIX
pacTeHui, CBeTOIIOOUBBIC, TEHETIOOUBBIC U TCHEBBIHOCIMBBIE KOMHATHBIE PACTeHUS, TepOapuu u
KOJIJICKITUU TEIIONIOOUBBIX, 3MMOCTOMKHUX, MOPO30YCTOWYUBBIX PacTEHUH, Uydelna NTHIl U 3BEpeH,
repOapuu pacTeHUN, OTHOCAIIMXCSA K TUTpoduTam, kcepoputam, Me30puTaM, KOMHATHBIE PACTEHUS
JAHHBIX TPYII, KOJUICKIIMHM >KUBOTHBIX, OOMTAIONINX B Pa3HBIX Cpelax, repOapuu U KOJUICKIIMH
pacTeHU! W KMBOTHBIX, OOJAJAIONIUX YePTaMH MPUCIOCOOJIEHHOCTH K CE30HHBIM HM3MEHEHUSIM
YCJIOBH >KM3HU, TepOapryl U KOJJICKIIUH PACTEHUN M JKMBOTHBIX PA3JIMYHBIX )KHU3HEHHBIX (HopM,
KOJUIEKIIMH )KUBOTHBIX, YIACTBYIOIIIUX B PA3JIMYHBIX OMOTHYECKUX B3aUMOJICHCTBUSIX.

JlabopaTopHas pabota «BpIsiBIeHNE TPUCTOCOOTICHUI OPTraHN3MOB K BJIIUSIHUIO CBETAY.

JlaGopaTopHasi paGota «BbIsBiIeHHEe MNPUCIOCOOJEHUH OpPraHU3MOB K  BIIUSHUIO
TEMIEPaTypbi».

JlaGopaTopHas paboTa « AHATOMHUYECKHE OCOOCHHOCTH PACTEHUH U3 pa3HBIX MECT OOUTAHHMSI.
Tema 8. Dko10TUsi BUAOB M MOMYJISIIUIH

DKOJNOruyecKkue XapakTepuCTUKH momyiauud. [lomymsuus xak Ouosiormyeckasi cUcTeMa.




Ponp HeomHOoponHOCTH cpenbl, (usnyeckux OapbepoB M OCOOCHHOCTEH OMOJIOrMM BHJIOB B
(GopMUPOBAaHUHU IPOCTPAHCTBEHHOM CTPYKTYphl nomyssiuuil. OCHOBHBIE M1OKA3aTeNd HOMYJISILIUU:
YHCIEHHOCTD, INIOTHOCTB, BO3pAcTHAs U M10JI0Bast CTPYKTYpPa, POXKAAEMOCTD, IPUPOCT, TEMII POCTa,
CMEpPTHOCTb, MUTpaLUsl.

Okonornyeckas CTpyKTypa nonyisiuud. OLleHKa YMCIEHHOCTH NOomyJsauud. J(MHamuka
NOMyJIAUUU U €€ peryisiusa. buotndeckuil nmoreHuuan nonyssinu. MoaenupoBaHue THHAMUKH
nonymauuud. Kpuble pocTa uMCIEHHOCTH mnonyisauuu. Kpusble BbDKUBaHUA. Perymsuus
YHUCICHHOCTH TONYJALMA: poiib (AKTOPOB, 3aBHCALIMX M HE 3aBUCAIIMX OT IUIOTHOCTH.
DKonoruueckre cTpateruu BUIoB (r- u K-ctpaterun).

[lonstue o0 »sKomoruyeckol Humie BuAa. MecrtooOutanue. MHoromepHas MoJEib
skonorndyecko Humm Jx.M. XatunmHcoHa. Pazmepsl skosorndeckord HumM. [loreHnnaneHas u
peann30BaHHas HULIY.

Bun kak cucrema nonyssiuil. Apeasibl BUJI0B. BUIIBI M UX )KU3HEHHBIE CTPATETHH.
OKOJIOrM4€eCcKr € SKBUBAJICHTHI.

3aKOHOMEPHOCTH MOBEEHUS U MUTPALIMH )KMBOTHBIX. bronornueckue NHBa3suu 4y KepoIHbIX
BU/JIOB.

JlemoHCcTpanyu
IToprper: Ixx.M. XaT4nHCOH.
Tabauub U CXEMBL «DKOJIOrMUECKue XapaKTEepUCTUKU HOMYJIALUN,

«IIpocTpaHCcTBeHHas] CTPYKTypa HOMyJsIIuKu», «Bo3pacTHble mupaMuAbl MOMYISIIUNY,
«CKOpOCTh 3acelieHHs] TOBEPXHOCTH 3eMIIM Pa3IMYHBIMU OpraHuzMamu», «Mojaenb
akosiornueckor Hum k.M. XatanHcoHay.

ObopynoBanue: repdapun pacTeHUH, KOJUIEKIINHU )KUBOTHBIX. JlabopaTopHas pabora

«[IpucrnocoOieHust CEMSH PAaCTEHUI K PACCEIICHUION.
Tema 9. DkoJ10rus coo01IEeCTB. DKOJOTHYECKHE CHCTEMbI.

CoobmectBa opranu3moB. buoinieHo3 u ero crpykrypa. CBsi3u MeXIy OpraHu3MaMu B
ouoreHose.

Dkocuctema kak oTkpbITast cucreMa (A./[x. Tencian). @yHKIIMOHAIBHBIE OJIOKH OpPraHU3MOB
B DKOCHCTEME: MTPOYLIEHThI, KOHCYMEHTHI, peayleHThl. Tpoduueckue ypoBHU. Tpoduueckue nenu
u cetH. Abuortnueckue 010ku 3kocucTeM. [TouBsl U UIBl B 3kocucTeMax. KpyroBopor BemiecTs u
MOTOK PHEPTHH B SKOCUCTEME.

OcCHOBHBIE ITOKA3aTeNM KOCUCTEMBbl. buoMacca U mpoAyKius. DKOJIOTHYECKHE TUPAMMUIBI
qucel, 0MOMacchl U IHEPTUH.

Hunamuka sxkocucmem. Kamacmpoguueckue nepecmpoiixu. @rykmyayuu. HanpaBiieHHbIE
3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CYKI[eCCHM. llepBHYHBIC M BTOPHYHBIE CYKIIECCHH H WX
OPUYMHBL.  AHTPONOreHHble  BO3JEHCTBUSA Ha  cykieccud. KimMmakcHoe — cooOIiecTBo.
buopasHooOpasue u mosHoTa KpyroBopoTa BElIeCTB — OCHOBA YCTOMYMBOCTH COOOIIECTB.

ITpuponHble 3KOcUCTEMBI. JKocucmemsvl 03€p u pek. IDKocucmemvl MOpel U OKeaHos.
DKocucmemvl myHop, 1eco8, cmenetl, NyCMmbiHb.

AHTpOIIOT€HHBIE ~ HKOCHCTEMBI.  Arpo3kocucrema. ArpoueHo3. Pazmmuus  mexny
AQHTPOIIOTCHHBIMH U IPHPOIHBIMHU SKOCHCTEMaMH.

VYpboskocuctembl. OCHOBHBIE KOMIIOHEHTBI ypOo3kocucteM. I'opoackas ¢iopa u ¢ayHa.
CuHaHTponu3anus ropojickoit GpayHsl. buosornueckoe u X03sHCTBEHHOE 3HAYEHHUE arpOIK OCUCTEM
U ypOo3KocHCTEM.

3aKOHOMEPHOCTH dopmupoBaHUs OCHOBHBIX  B3aUMOJICHCTBUI OpPraHu3MOB B
skocucTeMax. Ponb Kackaonozo sghgexkma u 6u008-20upuramopos (Kuouesvix 6udos) 6
@yukyuonuposanuu sxocucmem. IlepeHoc SHEPTUN U BELIECTB MEXYy CMEKHBIMU SKOCHCTEMaMHU.
YCTOIUNBOCTE OPraHU3MOB, TTOYJISAIIMHA M 2KOCHCTEM B YCIOBUSAX €CTECTBEHHBIX U aHTPOIIOT€HHBIX
BO3JIEH CTBUH.

Mexanusmbl  6030elicmeuss  3a2pA3HeHUll  PA3HLIX  MUNO8 HA  CYOOP2AHUIMEHHOM,
OpP2AHUSMEHHOM, NONYJIAYUOHHOM U  IKOCUCMEMHOM YVPOBHAX, OCHOBbL IKOAOSUUECKO2O
HOPMUPOBAHUSL AHMPONO2EHHO20 B030eticmausi. MeTOH0NIOTHs MOHHTOPHHTA €CTECTBEHHBIX H



AHTPOIIOT€HHBIX YKOCUCTEM.

JleMoHCTpaluu

[TopTpet: A. lx. Tencnu.

Tabmumer u cxembl: «CTpykTypa OMOIEHO3a», «DKOCHCTEMa MIUPOKOIMCTBEHHOTO JIecay,
«JKkocucreMa XBOWHOro Jecay, «@OyHKUHOHAJIbHBIE TPYHIbBI OPraHW3MOB B 3KOCHCTEMEY,
«Kpyrosopor BemecTtB B dkocucteme», «llemum mnmTanums (macTOWIIHAS, JETPUTHAs)»,
«IKONOruYecKas MIpaMuJia Yucen, « IKOJIOrudecKas nmupaMuaa OuomMacce»,  «IKOJOrhYecKas
nupaMuga dHeprum», «OOpasoBaHHe 00JI0TaY,

«IlepBuunas cykueccusi», «BoccTaHoBieHHue Jieca mocle NoXapa», «IKocHCTeMa 03epay,
«Arpouenos», «KpyroBopor BemecTB UM MOTOK B3HEPrMM B arporeHo3e»,
«[Ipumepbl ypOOIKOCHCTEMY.

OObopynoBanue: TepOapu pPACTCHHM, KOJUICKIIMM HACEKOMBIX, Yydesia ITHIl W 3BEpew,

repOapuu KyJIbTYPHBIX U JUKOPACTYIIMX PACTEHUM, aKBAPHYM KaK MOJEIb 3KOCUCTEMBI.

IIpakmuueckas paboma «VI3yuenue u onucaHue ypoosIKOCUCTEMBI.

Jlabopamopnas paboma «3yuenne pazHooOpasusi MEJIKUX MOUYBEHHBIX YJIEHUCTOHOTHUX B
pa3HBIX 3KOCHUCTEMAX).

Oxckypeuss «IKCKypcusi B TUINMUYHBIA OuoreoneHo3 (B nyOpaBy, O€pe3HSK, €IbHHUK, Ha
CYXOJ0JIbHBIH MJIM TOMMEHHBIN JIYT, 03€p0, 00JI0TO)».

IKcKypcus « IKCKYpPCHUs B arpOIKOCUCTEMY (Ha IM0JIe UITU B TEIUIMYHOE XO3SICTBO)».
Tema 10. Buocdepa — riiodanbHas IKocucTeMa

buocdepa — obmennanerapuas 00omouka 3emMiH, T CyIECTBYET HJIM CYLIECTBOBAJIA KU3Hb.
PaszBuTue npencrasnenuii o onocdepe B Tpynax J. 3rocca. Yuenue B.M. Bepraackoro o 6uochepe.
O6mnactu 6uocdepsl u eé cocrap. JKuoe BemniecTBo OMocdepsl U ero PyHKIIuu.

3aKoHOMEpPHOCTU cyliecTBoBaHusl Ouochepsl. OcobeHHOCTH OMOchepsl Kak TiIo0aIbHON
skocucteMbl. JluHamuueckoe paBHOBecue B Ouocdepe. KpyroBopoTsl BeliecTB u
OMOreOXMMUYECKHEe MHKIBI (yriepoaa, a3ora). PUTMUYHOCTH sBJICHHH B Ouocdepe.

3oHanbHOCTH Orocdepbl. [TonsaTrue o 6nome. OCHOBHBIE OMOMBI CYIIH: TYHApA, XBOMHBIE Jieca,
CMEIIaHHble M LIMPOKOJMCTBEHHBIE Jeca, CTENH, CaBaHHbI, IYCTHIHH, TPONHMYECKHE Jieca,
BBICOKOTopbsi. KilumaTt, pacTUTENbHBIN U )KUBOTHBIM MUp OMOMOB CYIIIH.

Crpykrypa 1 QyHKIMS )KUBBIX CHCTEM, OLIEHKA UX PECYPCHOTO MOTEHIIHAaNa U OUOoCEepHBIX
GyHKIMHA.

JlemoHcTpanyu

IToptpetsi: B.11. Bepnaackuii, 3. 3tocc.

Tabmuuer u cxemsl: «l'eocepbr 3emmm», «KpyroBopoT asora B HpuUponae»,

«Kpyrosopor yriaepoaa B IIPUPOAE», «Kpyrosopot KHCJI0poJa B
IIPUPOAC»,
«KpyroBopoT BoJbI B ipupozae», «OcHOBHbIE OMOMBI cylny, «KimMatuueckue rnosica 3emin,
«Tyngpar, «Taiiray,  «CmemaHHbIN aec»,  «IlMpoxkoIMCTBEHHBIH
aec»,

«Crenby, «CaBanHay, «[lycTbiHay, «Tponnyecku gecy.

ObopynoBanue: repdapuu pacTeHUN pa3HbIX OMOMOB, KOJUIEKIIMH KUBOTHBIX.
Tema 11. YesnnoBek u 0OKpyKawiuas cpeaa

DKonoruyeckre Kpu3uchl U uX NpuuuHel. Bo3aeiicTBue uenoBeka Ha 6uochepy. 3arpssHeHne
BO3IyIIHON cpenbl. OXpaHa BO3ayxa. 3arps3HeHHe BOAHOW cpenbl. OXpaHa BOAHBIX PECYPCOB.
Pa3pymenne moussl. OXpaHa MOYBEHHBIX pecypcoB. MI3MeHeHue Kkiaumara.

AHTpPOIIOr€HHOE BO3/IEHCTBUE HA PACTUTENIBHBIN U dKUBOTHBIN Mup. OXpaHa pacTUTEIBLHOTO U
KUBOTHOr0 Mupa. OCHOBHbBIE TPUHLMIIBI 0XpaHbl NpUpoabl. KpacHslie kuuru. Ocobo oxpaHsiemble
npupoansie Tepputopun (OOIIT). borannuyeckue cajibl U 300J0THYECKUE TAPKHU.

OCHOBHBIE MPUHIMIBI YCTOWYMBOIO Pa3BUTHs YEJIOBEUECTBA M MpPHUPOAbl. PanmoHaipHOE
MPUPOJONIONH30BAHME H  COXpaHEHHWe Ouosorndeckoro pasHooOpasus 3emum. OOmme
3aKOHOMEPHOCTH TIJI00aJBbHBIX KOJOTHYECKHX KpU3nucoB. OCOOEHHOCTH COBPEMEHHOI O KpU3nca U
€ro BEPOSITHBIE MOCIEICTBUS.




Pa3BuTHE METOIOB MOHHTOPHHTA Pa3BUTHUS OMACHBIX TEXHOTECHHBIX TporeccoB. CucmemHule
uccnedoeanusi nepexooa K pecypcocbepezaioujeti U  KOHKYPEHMOCNOCOOHOU IHep2emuxe.
Buonocuueckoe pasnoobpaszue u o6uopecypcol. Hayuonanvhvle uH@opmayuonHvie cucmembsl,
obecneyugarowue 00CMyn K UHGopmMayuu no COCMOAHUI0 OMOEIbHbIX 8U008 U IKocucmem. OcHo8bl
9Kopeadburumayuu dKocucmem U cnocobo8 060pvoOvLI ¢ Ouonogpexcoenusmu. Pexoncmpykyus
MOPCKUX U HA3EMHBIX IKOCUCEM.

JleMoHCTpauu

Tabmumer 1 cxemsbl: «3arps3HeHue atMocepb», «3arps3HeHue ruapochepb»,
«3arpszHeHne mouBbl», «[lapHuKOBBIH dhdexT», «Oco00 oXpaHseMble TPUPOTHBIC
TEPPUTOPHIY, «MOJIETTH YIIPABIIIEMOT0 MUPaY.

Ob6opynoBanue: hoTtorpaduu oxpaHseMbIX pacTeHHUH 1 )KUBOTHBIX KpacHoii kKHUTH
Poccuiickon ®@enepannn, KpacHO! KHUTH peruoHa.

NJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITIPOT'PAMMBbI
1O BUOJIOI'MA HA YPOBHE CPEJJHETI'O OBHIETI'O OBPA3OBAHUASA

JIMYHOCTHBIE PE3YJIbTATbBI

®I'OC COO ycranaBiuBaeT TpeOOBaHMs K pe3yJibTaTaM OCBOEHHS 00y4YaroIUMUCS ITPOrpaMM
cpeaHero od1ero o0pa3oBaHus: JINYHOCTHBIE, METANIPEMETHBIE U IPEAMETHBIE.

B cTpykType JIMYHOCTHBIX PE3yJbTaTOB OCBOEHHsI HMPOrpaMMbl 1O OHMOJOTHMH BbIJIEICHBI
CIIEIYIOIIM € COCTaBIISIONIME: OCO3HAHUE 00YYaIOIMMUCS POCCHUICKOM I'paXk 1aHCKON UIEHTHYHOCTH
— FOTOBHOCTH K CAaMOPAa3BUTHIO, CAMOCTOATEIbHOCTU M CaMOONPEEIEHUI0, HAJIMUUE MOTUBALIMM K
00y4yeHUI0 OMOJIOruy, LieJIeHAPaBIEHHOE Pa3BUTHE BHYTPEHHUX YOEXKAEHUN JJMYHOCTH HAa OCHOBE
KJIFOUEBBIX [IEHHOCTEH U UCTOPUUECKUX  TPAJUIMA  pa3BUTUS  OMOJOTMYECKOrO  3HAHMS,
FOTOBHOCTb U CITIOCOOHOCTh 00y4aroIUXCs PYKOBOACTBOBATHCS B CBOEH J€STEJIbHOCTH LIEHHOCTHO -
CMBICJIOBBIMU YCTaHOBKAaMH, MPUCYIIMMHU CHCTEME OHOJIOTMYECKOro oOpa3oBaHMs, HaJIHuue
IPAaBOCO3HAHMS SKOJIOTMYECKOH KyJbTYphl, CIIOCOOHOCTH CTAaBUTh L€ U CTPOUTH >KU3HEHHbIE
TUTAHBL.

JInuyHOCTHBIE pe3yibTaThl OCBOCHMSI MPOrpaMMbl MO OWOJOTHH JOCTUTAIOTCS B

€IMHCTBE Y4eOHOI W BOCHUTATEIbHOM  JIEATEIBbHOCTH B
COOTBETCTBUU C TPAAUIMOHHBIMU POCCUMCKUMH COLIMOKYJIBTYPHBIMH, UCTOPUUYECKUMHU U
JTyXOBHO- HPaBCTBEHHBIMHU LIEHHOCTSIMH, NPUHSTHIMU B o01ecTBe

MpaBUIaMH u HOpMaMu
MTOBEACHUS U CHOCOOCTBYIOT rporeccam CaMOIIO3HAHMUSI, CAMOBOCITUTAHUS U

CaMOpa3BUTHUA, PAa3BUTHS BHYTPEHHEW MO3ULHUM JIMYHOCTU, NMATPUOTU3MA U YBAKEHHS K 3aKOHY
U TPaBOIOPSJKY, YEJIOBEKY TpyJda M CTaplIeMy IOKOJIEHHIO, B3aUMHOI'O YBa)KE€HUS,
OEepe’KHOr0  OTHOIIEHUSK KyJIbTYPHOMY HACIEeIUIO U TpaIULIUAM
MHOT'OHAIMOHAJIBHOTO Hapoa Poccuiickoit denepanuu, Npupoae U OKPYKAIOIIEH Cpeae.
JInuHOCTHBIE pe3yNbTaThl OCBOGHUSA yueOHOro mpeamera «buomorus» AOHKHBI OTpaxaTb
FOTOBHOCTh U CIIOCOOHOCTH 0o0y4aroumxcsi  PyKOBOJACTBOBATHCS CHOPMUPOBAHHOM
BHYTPEHHEN TMO3UMLUMENA JIMYHOCTH, CHUCTEMOW LEHHOCTHBIX OPUEHTALIM, TO3UTUBHBIX
BHYTPEHHHX yOEXICHHI, COOTBETCTBYIOIINX TPATUIIMOHHBIM IEHHOCTSAM POCCHICKOTO
o0IecTBa, pacIIMpeHHe MXU3HEHHOTO OIbITa W OIbITa AEATEJIbHOCTH B MpoIlecce
peanu3aiid OCHOBHBIX HAIpPaBJIECHUM BOCHUTATEIbLHON
JesITeIbHOCTH, B TOM YUCJIE B YACTH:
1) rpasaanckoro BoCHHTAHMS:
chOPMHPOBAHHOCTh  TPAXTAHCKOM  TMO3MIMK  OOy4aromerocss Kak aKTUBHOTO U
OTBETCTBEHHOTO YJICHAa POCCUICKOr0o OOIIECTBA;
OCO3HAaHUE CBOMX KOHCTUTYIIMOHHBIX TIpaB M OOs3aHHOCTEH, yBa)KCHHE 3aKOHA W
MPaBOIOPSIKA;
TOTOBHOCTh K COBMECTHOW TBOPYECKOW JESATENBHOCTH TMPH CO3JaHUU y4COHBIX MPOEKTOB,



pelIeHuH yueOHbIX U MO3HABATEIbHBIX 33744, BBIITOJIHEHUN OMOJIOTHYECKUX SKCIIEPUMEHTOB;

CIOCOOHOCTb OMPEAEINIATH COOCTBEHHYIO MO3UIIHIO 10 OTHOIIEHUIO K SIBJICHUSIM COBPEMEHHOM
JKH3HH U O0BSICHATE €€;

yYMEHHUE YUYUTHIBATH B CBOUX JEHCTBUSIX HEOOXOAMMOCTh KOHCTPYKTUBHOTO B3aMMO/ICH CTBUS
JrOIeH ¢ pa3HBIMU YOXKIEHUSMU, KyJIbTYPHBIMU IEGHHOCTSMH M COLUATBHBIM MOJIOKEHUEM ;

TOTOBHOCTh K COTPYOHHYECTBY B IMPOIECCE COBMECTHOI'O BBIMOJHEHHS Yy4eOHBIX,
MMO3HABATEJIbHBIX U UCCIIEA0BATEIIbCKUX 3a71a4, YBAXKUTEIHHOTIO OTHOLLIEHHS] K MHEHUIO ONITOHEHTOB
pH 00CYKJICHUN CITOPHBIX BOMPOCOB OMOJIOTHYECKOTO CO/ICPIKAHNUS,

FOTOBHOCTh K TYMaHUTaPHON U BOJIOHTEPCKOM IEATETbHOCTH;

2) NaTpHOTHYECKOT0 BOCTIUTAHMUS:

c(OpPMHPOBAHHOCTh POCCHICKOMN T'PaKIAHCKOW MIIEHTUYHOCTH, MATPUOTU3MA, YBAKCHHUS K
CBOEMY Hapoly, 4YyBCTBAa OTBETCTBEHHOCTH Iiepen PoauHoO#N, ropaoctu 3a cBOW Kpai, CBOKO
Ponuny, cBOH S3BIK U KYJIBTYPY, IPOILJIOE U HACTOAIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIIEHUE K MPUPOJHOMY HACIIEIUIO U MAMSTHUKAM MPUPOJIbI, TOCTHKEHUAM
Poccuu B Hayke, UICKyCCTBE, CLIOPTE, TEXHOJIOTUSX, TPY/E;

CIOCOOHOCTH OLIEHMBATh BKJIAJ] POCCUMCKUX YUEHBIX B CTAHOBIIEHHE M Pa3BUTHE OMOJIOTHUH,
MOHUMAaHUs 3HAYEeHUs OWOJOTMM B TIO3HAHMM 3aKOHOB NPHUPOABI, B JKU3HU YEIOBEKA W
COBPEMEHHOI0 00IIeCTBa;

ueitHas yoexx1EHHOCTh, TOTOBHOCTB K CITY>)KEHHIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh 32
ero cyan0y;

3) 1yX0BHO-HPABCTBEHHOIO BOCIIHTAHMUS:

OCO3HaHHUE JYXOBHBIX IEHHOCTEH POCCHUHCKOro Hapoaa; cpOopMHPOBAHHOCTH

HPABCTBEHHOI'O CO3HAHMS, ITHYECKOI O TOBEACHUS;

CIOCOOHOCTh OLICHMBATh CHUTYallMI0 U MPUHUMATh OCO3HAHHBIE PEIICHUs, OPHEHTUPYACh Ha
MOpPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHUE JTMYHOr0 BKJIaJa B TOCTPOEHUE YCTOMUHUBOTO OyayILEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOUM POAUTEISIM, CO3IAHUI0 CEMbU HAa OCHOBE OCO3HAHHOTO
MPUHATHS IEHHOCTEW CEMENHOM )KU3HU B COOTBETCTBUHM C TPAIULIMAMU HapoaoB Poccuu;

4) rcTeTH4ecKOro BOCIHTAHUS:

ACTETHYECKOE OTHOIIEHHWE K MHUPY, BKIIIOUash ACTETUKY ObITa, HAYYHOTO W TEXHUYECKOTO
TBOPUYECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIICHHI;

MOHUMAaHUE SMOLMOHAIBHOTO BO3AEHCTBUS KUBOU MPUPOIBI U €€ IIEHHOCTH; TOTOBHOCTh K

CaMOBBIPAXKEHUIO B pa3HBIX BUAAX UCKYCCTBA, CTPEMJICHUE MPOSIBIISATh
Ka4yecTBa TBOPYECKOM JINYHOCTH;

5) ¢pusuyeckoro BocnuTaHHsl, (OPMHPOBAHUS KYJILTYPbI 310pPOBbS M
IMOLHOHAIBLHOTO 6/1ATONOTy Y s
IOHUMaHHE U pealu3alus 3710pOBOTO M O€30MacHOro 06pa3a H3HH (3T0POBOE IHTAHHE,
cOOIMO/IeHNe THTHEHNYECKUX TIPaBHIl M HOPM, cOANaHCHPOBAHHBIN PEXUM
3aHATMH M OTHbIXA, pETyNspHas (U3MUecKas aKTUBHOCTH), OEPEKHOTO, OTBETCTBEHHOI'O W
KOMIIETEHTHOT'O OTHOIIEHHS K COOCTBEHHOMY (PM3HIECKOMY M IICHXMUECKOMY 30POBBIO;
TNIOHMMAaHHME [IeHHOCTH TIPABHJI HHIMBUIyadbHOTO M KOJIIEKTHBHOT'O 6€30MacHOr0 OBEICHHS
B CHTYAIMSX, YTPOXKAIONINX 370POBBIO H KU3HHU JIEOJIEH;
OCO3HAHHME TOCIEACTBUI M HENPHUATHS BPEJHBIX MPUBBIMEK (yMOTPeOIEHHS aIKOroJs,
HapKOTUKOB, KypEHUs);
6) TpynoBoro BocnuTanus:
TOTOBHOCTE K TPY/Ly, OCO3HAHME IIeHHOCTH MAacTepCTBA, TPyA0MobHe;
TOTOBHOCTh K AKTHBHOH JeATEIHHOCTH TEXHOJOTHUECKOH M CONMATBHON HANpPAaBIEHHOCTH,
CIOCOGHOCTH HHUIMUPOBATH, TIIAHUPOBATh U CAMOCTOSITENIEHO BHIMOTHAT TAKYIO e TENEHOCTE;
WHTepec K pasiIuuHbIM cdepaM MpodecCHOHANBHOH IesSTeNbHOCTH, yMEHHE COBEpIIATh
OCO3HAHHBIH BEIOOP OyyIIel MpoheccH U peann30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE TIAHEL;
TOTOBHOCTH M CIHOCOOHOCTh K OOPa30BaHMIO M CaMOOOPAa30BAHMIO HA TPOTSKEHHM BCei



KU3HU;
7) 2K0J10rHYeCKOro BOCHHUTAHHSI:

9KOJIOTUYECKHU IIeJecoo0pa3HOe OTHOIICHHWE K MPHPOJAE KaK MCTOYHUKY >KM3HH Ha 3emiie,
OCHOBE €€ CYIIIECTBOBAHMUSI;

MOBBIIIICHHE YPOBHS DJKOJOTHYECKOW KYIBTYphl: MPUOOPETEHHE OIbITA IUIAHUPOBAHUS
MOCTYITKOB U OIICHKU MX BO3MOXKHBIX TTOCIIEICTBHN JJISI OKPYKAIOMICH CPEIbI;

OCO3HaHUeE r100aJbHOr0 XapaKTepa IKOJIOTHIECKUX MPOOIIEM U yTel HX PEIICHUS;
CIOCOOHOCTh HCIONIB30BaTh MpUOOpeTaeMble MPU U3YUYCHUU OHMOJOTHH 3HAHHS U yMEHUS IpU
pereHuu mpodJieM, CBSI3aHHBIX C PAIllMOHATBHBIM MPUPOJIONIOIH30BAHIEM (COOITIOICHHE TTPABHIT
MOBEICHUS B pUpOJE, HAIPaBJICHHBIX Ha
COXpaHEeHHE

paBHOBECHS B 9KOCHCTEMAaX, OXPaHy BUIOB, 3KOCUCTEM, Onocheph);

AKTUBHOE HEMPUSATHE JISH CTBUH, TPUHOCAIIMX BPE] OKPYXKAIOMICH TPUPOTHOM cpeie, yMEHHE
MIPOTHO3UPOBATH HEOJIAT OMPHUSATHBIC IKOJIOT MY €CKHUE TTOCIIEACTBHSI IPENPUHUMAEMBIX JICHCTBUH U
PeIOTBPAIIATh UX;

HaJIMYUE Pa3BUTOrO DKOJOTHYECKOT'O0 MBILIUICHUS, SKOJOIMUECKON KyJIbTYpHl, OIbBITA
NEeSITEIbHOCTH ~ DKOJIOTMYECKOM  HANpaBlIEHHOCTH, YMEHHS pPYKOBOJCTBOBATbCA HMMH B
MO3HABATEIIFHOW, KOMMYHUKATUBHOH W COIMAILHOW TPAaKTHKE, TOTOBHOCTH K YYacCTHIO B
MPAKTHYECKON e TeTHbHOCTH YKOJIOTMIEeCKON HAPABICHHOCTH;

8) neHHoCTH HAYYHOIO MO3HAHMS:

c(OpMUPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HAyKH W OOIIECTBEHHOW IPAKTUKH, OCHOBAHHOTO HAa JUAJIOTEe KYJBTYp, CIOCOOCTBYIOIIETO
OCO3HAHUIO CBOETO MECTa B TIOJUKYJIBTYPHOM MHUPE;

COBEPIICHCTBOBAHUE S3BIKOBOM M YUTATEIHCKOM KYJIBTYPBl KaK CPEIICTBA B3aMMOJICH CTBUS
MEXy JIFOAbMU ¥ TIO3HAHUS MUPA;

NMOHUMaHue crenu@uKkd OWOJOrMHM KakK HayKH, OCO3HaHUsA ¢€ ponu B (OPMHUPOBAHUU
pallMOHAJILHOTO  HAYYHOr'O0  MBIIDICHHS,  CO3JaHMHM  [EJIOCTHOTO  MPEJCTaBJICHUS 00
OKPYKaoIIeM MHpEe KaK O €JUHCTBE MPHUPOJIbI, YeTIOBeKa U OOIIeCTBa, B TIO3HAHUH TPUPOIHBIX
3aKOHOMEPHOCTEW U PELISHUH MPOOJIEM COXpPaHEHHUSI TPUPOJTHOTO PABHOBECHS;

yOKIIEHHOCTh B 3HAYMMOCTH OWOJIOTMH ]IS COBPEMCHHOM IMBWJIM3AIMH: O00€CICUCHHUS
HOBOTO YPOBHSI Pa3BUTHUS MEAHIIMHBI, CO3/JaHHE MEPCICKTHBHBIX OMOTEXHOJIOTUH, CHOCOOHBIX
pemaTh pecypcHble MpOoOJIeMBl pa3BUTHS YEIOBEUYESCTBA, MOWCKA MYTEH BBIXOJA M3 TI00aTBHBIX
HKOJIOTHYECKUX MPOOJIeM M OOCCIIeUeHHs Mepexoia K YCTOMYUBOMY Pa3BUTHIO, PAIlMOHAIEHOMY
UCTIOJH30BAHUIO IPUPOTHBIX PECYPCOB U ()OPMUPOBAHHUIO HOBBIX CTAHAPTOB KH3HU;

3aMHTEPECOBAHHOCTh B TOJIYYCHUU OWOJIOTMYECKUX 3HAHWN B IENSAX IMOBBIMICHUS 00mIeit
KyJIbTYypbl, €CTECTBEHHO-Hay4HOH TpaMOTHOCTH, KaK COCTaBHOW 4YacTu (PyHKIMOHAIBHOM
IpPaMOTHOCTU 00y4Yaromuxcsi, popMUpyeMoOn IPU U3y4eHUH OUOJIOTUY;

MOHMMAHHUE CYIIHOCTH METOJOB TO3HAHUS, WCIIOIb3YeMBbIX B €CTECTBCHHBIX HayKax,
CIOCOOHOCTH UCHOJIb30BaTh MOJy4YaeMble 3HAHHS [ aHaluu3a M OOBSICHEHUS SBICHHM
OKPY)KaIOIIero MHpa U TMPOUCXONAIIMX B HEM H3MEHEHMH, yMEHHE JelaTh OOOCHOBAaHHBIE
3aKJIIOYCHUST HAa OCHOBE HAy4YHBIX (DAKTOB W UMEIONMXCS JaHHBIX C IEJbI0 IMOTYYCHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTh CAMOCTOSITEIBHO UCII0JIH30BATh OMOJIOTMYECKUE 3HAHUS JIJISl PEIICHUST TIPOOJIeM
B pPeabHBIX )KU3HECHHBIX CUTYaIUsX;

OCO3HAHUE IIEHHOCTH HAYYHOH AESITeNbHOCTH, TOTOBHOCTh OCYHIECTBIISITH MPOEKTHYIO U
UCCIICZIOBATEIHCKYIO JICATEIPHOCTh MHIUBHUIYALHO U B TPYIIIIC,

TOTOBHOCTh M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHHIO M CaMOOOPa30BAHHIO, K
AKTUBHOMY TMIOJIYYCHHUIO HOBBIX 3HAHMA TIO OHOJIIOTMM B COOTBETCTBUU C >KU3HEHHBIMH
MOTPEOHOCTSIMHU.

METANPEAMETHBIE PE3YJIbTATbBI



MeTtanpenMeTHble pe3yJbTaThl OCBOEHUs YydeOHOro mnpeamera «buojorus» BKIHOYAIOT:
3HauYMMble JUI1  (OPMHUPOBAHUS  MHUPOBO33PEHUS  OOYYAIOLIMXCS — MEXJIUCUUIUIMHAPHBIE
(MexXmpeaMeTHbIe) OOIIeHayYHbIE MOHATHUS, OTPAKAIOIIKE I[eTOCTHOCTh HAYYHOH KapTUHBI MUpPaA U
cnennuKy METOJIOB IMO3HAHUS, MCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (BEILIECTBO, SHEPIHus,
SBJICHHE, TIPOL[ECC, CUCTEMA, HAyYHbIH (PaKT, MPUHLIUII, THIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHUSI,
UCClIeZIOBaHNe, HaONIOJIeHWEe, W3MEpEHUe, HKCIEePHUMEHT M JpYyrue); yHUBEpcaiabHbIe YyucOHBbIE

neiictBust  (MO3HABaTeNbHBbIE,  KOMMYHHKATUBHBIE,  PETyISTUBHBIE),  OOECIEYMBAIOLINE
dbopmupoBanrue (GyHKIMOHATLHONH TPAMOTHOCTH W COLMAIBHONW KOMITETEHIIMH OOYyJarouIuXcCs;
CIOCOOHOCTH o0yJarommxcs HCIIOJIb30BATh OCBOCHHBIE MEXIUCLUUIIIMHAPHBIE,

MHPOBO33PEHUECKUE 3HAHHS M YHHBepCaJbHbIE YdeOHbIE IEHCTBHA B IO3HABATEIBHOW W
COLMAJIBHON MPAKTHUKE.

B pesynerate wu3ydeHHs OWOJOTMM HA YpOBHE CpeaHEro o0mero oOpa3oBaHUS Y
oOyuaromerocss Oyayt chopMUpOBaHBI MO3HABATEeNbHbIE YHHUBEpCaJbHble y4uyeOHbBbIE elCTBHUSA,
KOMMYHUKAaTHBHbIE YHUBEpPCaJIbHbIC YUeOHbIC 1eHCTBUS, PEryIATUBHbIEC YHUBEPCAIbHbIE yueOHbIE
JIEICTBUSA, COBMECTHAA €A TEIbHOCTD.

Ilo3HaBaTe/bHbIEe YHMBepCAJIbHbIE yuyeOHbIe AelicTBUSA
ba3oBrbie jiornyeckue qeMcTBus:

CaMOCTOATENILHO (OPMYIMPOBATh M aKTyaJU3UPOBATh MPOOJEeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCIIOJIb30BaTh MPH OCBOCHUH 3HAHHUM MPUEMBI TOTHYECKOI'0 MBIIUICHUS (aHAIM3a, CHHTE3a,
CpaBHEHHS, KJIaCcCU(PHUKAIIUU, 0000IICHHUS), PACKPHIBATH CMBIC]I OMOJIOTMYECKHX MOHSATHH (BBIIETATH
UX XapaKTepHbIe MPU3HAKYU, YCTAHABINBATh CBS3H C JPYTMMHU MOHSATHIMH);

OTIpEAENATh IEJIM JCATEIBHOCTH, 3a/laBasi MapaMeTpbl M KPUTEPUU HUX JOCTHIKCHUA,
COOTHOCHTBH PE3YJIbTAThI ICSITEIHHOCTH C ITOCTABJICHHBIMU IEIISIMU;

WCIOJIb30BATh OMOJIOTMYECKHU e MTOHSATHU S 1)1 O0BsICHEHUS ()aKTOB U SIBICHUI )KUBOU MPUPOJIBL;

CTPOUTH JIOTHYECKUE PACCYXACHUS (MHIYKTUBHBIC, IENYKTUBHBIC, IO AaHAJIIOTHH), BBISBISTH
3aKOHOMEPHOCTH U TPOTHBOPEUHUS B pPACCMATPUBAEMBIX SIBICHUSAX, (DOPMYIHUPOBATH BBIBOABI U
3aKITIOYECHHUS;

MPUMEHSATh CXEMHO-MOJICJIbHbIE CPEACTBA JJIsl NPEACTABICHHS CYHIECTBEHHBIX CBS3ed M
OTHOIIIEHUH B H3y4aeMBbIX OMOJOTMYECKHX OOBEKTaX, a TaKKe MPOTUBOPEYHI pa3HOro poja,
BBISIBJICHHBIX B Pa3JIMYHBIX WH()OPMAITMOHHBIX UCTOYHUKAX;

pa3pabaThiBaTh IJIaH PEIICHUS MPOOJIEMBI C YUETOM aHAIM3a UMEIOIIMXCS MaTePHATBHBIX U
HEMaTepHaIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JICSITEIBHOCTh, OIICHMBATH COOTBETCTBUE PE3YJILTATOB IIENIAM,
OLICHUBATh PUCKHU MOCIEICTBUN EATEIbHOCTH;

KOOPJIMHUPOBATh W BBINOJHATH pabOTy B YCIOBUAX pEATbHOr0, BUPTYaJbHOTO U
KOMOMHUPOBAHHOT'O B3aUMO/ICH CTBU S,

pa3BUBATh KPEATHBHOE MBIIIICHUE TIPH PEIICHUH KU3HEHHBIX MPOOIIeM.

Ba3oBble ucciienoBaTe/IbCKUE 1eiiCTBUA:

BIIQJICTh HABBIKAMH Y4E€OHO-MCCIIENOBATEIFCKOW M MPOEKTHOM NESATEeIIbHOCTH, HaBBIKAMHU
paspemieHus: mpodsaeM, CHOCOOHOCTbIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IOWCKY METO/I0B
pelIeHus MPaKTUYeCKUX 3a/1a4, IPUMEHEHUIO Pa3IMYHBIX METO/IOB MTO3HAHMUS;

WCIONb30BaTh pA3NUYHbIE BUIbBl JIEATEIBHOCTH IO IMOJYYCHHUIO HOBOTO 3HAHUS, €ro
UHTEpIpeTalny, MpeoOpa3oBaHUI0 M TMPUMEHEHHIO B y4YeOHBIX CHTyalUsiX, B TOM YHCIE TpU
CO37IaHUU YYEOHBIX U COLUAIIBHBIX MPOEKTOB;

(hopMHUpPOBATH HAYYHBIA TUIM MBIIUICHHS, BIaJeTh HAYYHOW TEPMHHOJOTHEH, KIIFOUEBBIMU
MOHATHSIMHU U METO/IaMH;

CTaBUTh M (OPMYTHPOBATH COOCTBEHHBIE 3aJa4ll B OOpa30BATEIHHOW MNEATCILHOCTH |
JKU3HEHHBIX CUTYalMIX;

BBISIBIISITH IPUYMHHO-CJIC/ICTBEHHBIC CBSI3U U AKTYaJIM3UPOBATh 3aJ]a4y, BBIIBUTATh TUIIOTE3Y
e€ pelIeHHs], HaXOIUTh apPIYMEHTHI JIJIs I0Ka3aTeNbCTBA CBOMX YTBEP)KICHU M, 3a71aBaTh MapamMeTphl



U KPUTEPHUU PEIICHUS;
aHAJIM3UPOBATH MOJYUYCHHBIE B XO/€ PELICHUs 3a/auM Pe3yJbTaThl, KPUTHUECKU OLIEHUBAThH
UX JIOCTOBEPHOCTb, IPOrHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBUSX;

JlaBaTh OLIEHKY HOBBIM CHUTYallUsM, OLICHUBATh IPHOOPETEHHBIN OIIBIT;

OCYILIECTBIIATh LIEJICHANPABICHHBIM IMOMCK IEpeHOca CPEeNCTB U CIOCOOOB JACHCTBHUS B
npodeccuoHaNBHYIO Cpeny;

yMETh  MEPEHOCUTh 3HAHUS B  I[IO3HABAaTEIbHYHD M  IPAKTHUYECKYI0  00JacTu
KU3HEACATEIbHOCTH;

YMETb MHTETPUPOBATh 3HAHUS U3 PA3HBIX IPEIMETHBIX 00JIacTei;

BBIJIBUTATh HOBBIE UJIEH, ITpe/jIaraTb OpUTMHAJIbHBIE TOAXO0/IbI U PEIICHUS, CTABUThH IPOOIEMbI
W 3aJ1a4H, 10y CKAIOIINe aJbTEPHATUBHBIC PELICHMUS.

Pabora ¢ unpopmanmeii:

OpPHUEHTHPOBATbCA B PA3JIMYHBIX HMCTOYHMKAX HHpopmammu (Tekcrte ydyeOHOro mocoous,
Hay4YHO-TIONYJISIPHOM JMTEpaType, OMOJOrMYECKUX CIIOBapsX U CIPAaBOUYHUKAX, KOMIIBIOTEPHBIX
0asax JaHHBIX, B MHTepHere), aHaiIM3UpoBaTh HH(MOPMALIMIO PA3IUYHBIX BHJIOB U (opMm
Ipe/ICTaBJICHUs, KPUTHUECKH OLIeHUBATh €€ J0CTOBEPHOCTh U HEITPOTHBOPEUNBOCTD;

(GopMyIuMpOBaTh 3alpoChl M NPUMEHATh pa3jMYHble METOAbl IIPU IOUCKE U OTOOpe
Ononornueckoil HHGOpMaLuu, He0OOXOAUMOMN IS BBIOJHEHUs yuyeOHBIX 3a/1a4;

puoOpeTaTh OMNBIT HCHOJAb30BAaHUS HMH(DOPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOIHH,
COBEPIIEHCTBOBATh KyJIbTYypy aKTUBHOI'O M CIIOJIb30BAHUS Pa3INYHbBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO ~ BBIOMpPATh ONTHUMaJbHYIO (OpMYy TpeACTaBICHUs OHOIOrMYecKOi
uHpOpMaLuH (CXeMbl, TpaUKH, AUAarpaMMbl, TAaOIUIbI, PUCYHKH U JIpYToe);

WCIOJIb30BaTh HAYYHBIM S3bIK B KauyeCTBE CpEACTBAa MpU paboTe ¢ OMOIOrHYecKon
uHpOpMaIMel: NPUMEHATh XUMHUYECKUe, (HU3MUYECKHe M MAaTeMaTHYeCKHEe 3HAaKd M CHMBOJIBI,
dopMynbl, abOpeBUATypy, HOMEHKIATYpYy, MCIIOJIb30BaTh MW IpeoOpa3oBbIBaTh 3HAKOBO-
CHMBOJIMYECKHE CPEACTBA HATJISIHOCTH;

BJIaJIETh HaBBIKAMU paclo3HaBaHWA M 3alMThl  uHpOpManuu, HWHYOPMALMOHHON
0€3011aCHOCTH JIMYHOCTH.

KoMMyHHKATHBHBIE YHHBEpPCaJibHble y4eOHbIC AeHCTBHA

OO01menue:
OCYH_IGCTBJBITL KOMMYHI/IKaI_II/II/I BO BCEX C(bean JKHU3HHU, aKTHBHO y‘-IaCTBOBaTBBI[I/IaJIOI‘e

WIA JHUCKYCCHU IO CYIIECTBY OO0CYXJaeMoOi TeMbl (yMEHHE 3aJaBaTh BOIPOCHI, BHICKA3hIBATH
CYXKIEHUS OTHOCHUTEILHO BBIMOJHEHUSI TpeIjiaraeMoi 3a/Jaud, Y4YUTHIBATh HWHTEPECHI U
COrJIACOBAaHHOCTb MO3HUIIMI IPYTUX YYaCTHUKOB JIUAJIOTa UM JUCKYCCHH);

pacrno3HaBaTh HEBepOaIbHBIE CPECTBA OOIIECHUS, TIOHUMATh 3HAUEHHE COIIMATIHHBIX 3HAKOB,
MPEINOChUIOK BO3HUKHOBEHUSI KOH(MIMKTHBIX CHUTYallMi, YMETh CMAT4aTh KOH(JIMUKTHI U BECTH
[IEPETOBOPBHI;

BIIAJIETh PA3JIUYHBIMU CIIOCOOaMHU OOINEHUST W B3aUMOJICHCTBHS, TOHUMAaTh HaMEpEHUs
JIpPYTUX IOJEH, MPOSABISATh YBAKUTEIBHOE OTHOIIEHHE K COOECEIHHKY U B KOPPEKTHOH (opme
(bopMyIHpPOBAaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO U JJIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHUS C MCIOJIb30BAHUEM SI3bIKOBBIX CPE/ICTB.

CoBMmecTHasi 1eSITEIbHOCTD:
[IOHUMAaTh U MCIOJb30BaTh MPEUMYIIECTBA KOMaHAHON M HHAWBHUIYaJbHOH pabOThl MpuU

pelIeHnn OHOIOrn4eckoil mpobieMbl, 0OOCHOBBIBaTh HEOOXOAMMOCTh MPUMEHEHHs TPYIOBBIX
¢dopM B3auMoIeN CTBUS IIPU peIIeHUH yueOHO 3a1a4u;

BbIOMpPAaTh TEMATUKY M METOJbl COBMECTHBIX JEHCTBHM C Y4ETOM OOIIMX HMHTEPECOB M
BO3MOKHOCTEN Ka)10r0 4JIEHA KOJUIEKTUBA;

MIPUHHUMATB 1€JI1 COBMECTHOH J1€ATEIbHOCTH, OPraHU30BbIBAaTh U KOOPIANHUPOBATH AEHCTBUS
10 €€ JOCTUKEHHUIO: COCTABJIATH IUIAH JEHCTBHI, pacCIpeleIsATh POJIU C y4ETOM MHEHUHN YYaCTHUKOB,
00CyX/1aTh pe3yJbTaThl COBMECTHOU PaOOTHI;



OLIEHMBATh Kau€CTBO CBOEI0 BKJIAJla U Ka)KJI0r0 Y4aCTHHKA KOMaH/Ibl B OOLIUII pe3yibTaT o
pa3paboTaHHBIM KPUTEPHSIM;

IpelaraTb HOBBIE IPOEKTHI, OLEHUBATh WJEU C MO3ULUHA HOBU3HBI, OPUIMHAJIBHOCTH,
MPaKTUUYECKONU 3HAUUMOCTH;

OCYILIECTBIIATh IO3UTUBHOE CTPATETNYECKOE IMOBEICHUE B PA3JINYHBIX CUTYALUsX, IPOSIBIIATH
TBOPYECTBO U BOOOpakeHUe, ObITh MHUITUATHBHBIM.

PeryjsiTuBHBIC YHHBepCaJbHble Y4eOHbIC IeiCTBHA

Camoopranuszanus:

UCIONb30BaTh OHMOJOTMYECKHEe 3HAHUS MU BBIABICHUS NPOOJIEeM U WX pEIIeHUs B
JKU3HCHHBIX M YICOHBIX CUTYaAIUSX;

BBIOMpATh HA OCHOBE OMOJIOTMYECKUX 3HAHHI 11EJIeBbIE U CMBICITIOBBIC YCTAHOBKHA B CBOHX
JEUCTBUAX U IOCTYINKAaxX II0 OTHOLIEHUIO K >KMBOM IPHUPOJAE, CBOEMY 3J0POBBIO U 3I0POBBIO
OKPYXaIOIINX;

CaMOCTOATENILHO OCYIIECTBJISATh MO3HABATEIBHYIO JEATEIbHOCTh, BBISBISATH MPOOJIEMBI,
CTaBHUTh U POPMYIHPOBATH COOCTBEHHBIC 33a/Ia4H B 00pa30BATEIbHON JIEATEIPHOCTH U KU3HEHHBIX
CUTYalMsIX;

CaMOCTOSITEJIbHO COCTABJIATh IJIaH PEIIEHUs MPOoOJIeMbl C Yy4ETOM HMMEIOIIUXCSI PECYpPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUTeHUN;

JTaBaTh OLICHKY HOBBIM CUTYAIIUsIM;

paciupsTh paMK1 Y4€O0HOr 0 IpeAMETa Ha OCHOBE JIMYHBIX IPEAIOYTEHUI;

JenaTh OCO3HAHHBIM BBHIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 3a PEIlCHHE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO U MPOSBICHUIO IIUPOKOH 3pYIUIMH B pa3HBIX 00JACTIX
3HAHUH, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTENbHBINA U KYJIbTYPHBIH YPOBCHbD.

CaMOKOHTPOJIB:

JaBaTh OLIEHKY HOBBIM CHTYallUsIM, BHOCHUTb KOPPEKTHUBBI B JESITEIbHOCTb, OLEHUBATH
COOTBETCTBHE PE3YJIbTATOB LEISIM;

BIIQ/IETh HaBBIKAMU MO3HABATEIBHON pe(ICKCHH KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUHN U
MBICIIUTENILHBIX IIPOIECCOB, X PE3yIbTATOB M OCHOBAHUH, HUCIIOJIL30BAaTh NPUEMBI pedIieKcuu s
OLIGHKU CHUTYallld, BRLIOOPa BEPHOT'O PEIICHUS;

yYMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATh PEIICHHS 110 UX CHUKEHHIO; IPUHUMATh

MOTHBBI M ApI'YMEHTBI IPYTUX IIPU aHAJIN3€E PE3YJIbTATOB JIEATENbHOCTH;

IIpunsiTue ced6s u APyrux:

MIPUHUMATH ce0s1, MOHUMAasi CBOM HEJJOCTATKH U JIOCTOMHCTBA;

MPUHUMATh MOTUBBI U ApTYMEHTBI APYTUX IPHU aHAIU3E PE3YJIbTATOB JETEIbHOCTH;

MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIMOKH;

pa3BUBATh COCOOHOCTH MOHMUMATh MUP C MO3HUIIMH APYTOro YeJIoBeKa.

IHNPEJAMETHBIE PE3YJIBTATbI
[IpenmeTHble pe3ynbTaThl OCBOEHUS coOnaep)kaHUsA ydyeOHoro mnpeamera «buonorus» Ha

yriayO6nEéHHOM YpOBHE OpPUEHTHPOBaHBI Ha oOecnedeHue NpopuIbHOro 00y4YeHHs] 00ydaroIIuXcs
ononoruu. OHU BKIIIOYAIOT: crienuuyeckue st ONOJIOruy HaydHbIE 3HAHUS, YMEHHS U CIIOCOOBI
JEWCTBUI IO OCBOEHHIO, MHTEPIPETAMU W MPeoOpa3OBaHUIO 3HAHWH, BHIBI NESITEIBHOCTH II0
MOJTYYCHUIO HOBBIX 3HAHMH M WX NMPUMEHEHUIO B PA3MYHBIX y4EOHBIX, a TaKXKE B pEaJbHBIX
KU3HEHHBIX CUTyalusx. [IpenMeTHbIe pe3yibTaThl IPEACTABJICHBI 110 T0JIaM HU3yYCHHUS.
[TpenmeTtHBIE pe3ynbTaThl OCBOEHHS ydeOHOoro npeaMera «buonorus» B 10 kiacce
JIOJDKHBI OTPaXkaTh:
cpopMHUPOBAHHOCTh 3HAHUI O MECTE€ M POJIM OMOJOTMH B CHCTEME €CTECTBEHHBIX HAyK, B
(OpMHUPOBaHUH €CTECTBECHHO-HAyYHON KapTHHBI MHpPA, B IIO3HAHUH 3aKOHOB TIPUPOJIBI M PEIICHUH
npo0JIeM paroHaIBHOTO MPUPOAONOIb30BAHUS, O BKJIA/IE POCCUICKUX M 3apYOSIKHBIX YUEHBIX B
pa3BUTHE OUOJIOTHH;



BJIaICHUE CUCTEMOW OMOJIOrMYeCKUX 3HAHMM, KOTOpas BKJOYAET: OCHOBOIIOJArarolue
OMOJOTMYECKUe TEPMHUHBI W TOHATHS (PKU3HB, KIIETKA, OpraHu3M, MeETaboJM3M, TOMEOCTas,
caMOperyJislits, CAMOBOCIPOU3BE/ICHUE, HACIIEICTBEHHOCTh, ©3BMEHUUBOCTh, POCT M pPa3BUTHUE),
Oowonornyeckue Teopuu  (kierounas teopus T. IllBanna, M. Illneiinena, P. Bupxosa,
XpOMOCOMHasi Teopusi HacieactBeHHOCTH T. Moprana), yuenus (H.M. BaBuioBa — o meHtpax
MHOT000pa3usi ¥ IPOUCXOXKICHUS KYJIbTYPHBIX PACTCHUI), 3aKOHBI (€IUHOOOpa3usi IOTOMKOB
NEPBOr0 MOKOJEHUS, pacCIlEeNIeHHs, YUCTOThl TaMET, He3aBUCUMOro HacienoBanus ['. Menaens,
TOMOJIOTHYECKUX PSJAOB B HacleACTBeHHONM wu3MeHunBoctT H.M. Basunopa), npuHIUIBI
(KOMILJIEMEHTApHOCTH );

BJIaJICHUE OCHOBHBLIMH METOIaMH HAy4YHOI'0 IMO3HAHU4, HCMOJIb3YyEMBbIX B
OMOJIOTUYECKUX HCCICAOBAHUAX JKUBBIX OOBEKTOB (OMUCaHUE, W3MEPEHHE, HaOII0ICHHE,
9KCIEPUMEHT);

YMEHHUE BBIICIATh CYIIECTBEHHBIE MPH3HAKH: BHPYCOB, KJIETOK MPOKAPUOT M DYKAPHUOT,
OJTHOKJICTOYHBIX M MHOT'OKJIETOYHBIX OPraHM3MOB, B TOM 4YHcie OakTepuid, TpuOOB, pacTeHHUH,
’KHBOTHBIX U YEIIOBEKA, CTPOCHHSI OPTaHOB M CHCTEM OPraHOB PACTCHUH, J>KMBOTHBIX, YEJIOBEKa,
MPOILIECCOB KU3HEAESITENHOCTH, MPOTEKAIOIIUX B OPraHu3Max pacTeHMIA, )KUBOTHBIX U YEIOBEKa,
OMOJIOTMYECKUX MPOLIECCOB: OOMEHA BELIECTB (METa00IM3M), IPEBpallleHNs YHEPIUU, OpOXKEeHHUS,
aBTOTPO(PHOro U reTepoTpodHOro TUIOB MUTAHU, (POTOCHHTE3a U XEMOCHHTE3a, MUTO3a, Melo03a,
rameTroreHesa, SMOpHOreHes3a, MOCTIMOPUOHAILHOTO PAa3BUTHSA, PAa3MHOKEHUS, HHIUBUIYATbHOTO
pa3BUTHS OpraHu3Ma (OHTOTeHEe3a), B3aUMOCHCTBUS T'€HOB, T€TEPO3HCa, HCKYCCTBEHHOTO 0TOOPA;

YMEHHME YCTaHABIMBATh B3aMMOCBS3M MEXKIY OPraHOMJIaMU KIETKH W UX (QYHKIHUAMH,
CTPOCHHEM KIIETOK Pa3HbIX TKaHEW W MX (PYHKIUSMHU, MEKIY OpraHaMH U CUCTEMaMH OPraHOB Y
pacTEeHUH, )KUBOTHBIX M YCJIOBEKA M UX (PYHKIIMSIMH, MEXKy CHCTEMaMHU OPTaHOB M UX (PYHKIUSIMU,
MEXy dTarmaMu OOMeHa BEIIeCTB, dTallaMy KJICTOYHOTO IIUKJIA U KU3HEHHBIX IUKJIOB OPTaHU3MOB,
dTanamMu SMOPHOHAILHOTO PAa3BUTHS, TCHOTUIIOM U (DeHOTHIIOM, (PEHOTUIIOM H (haKTOpaMHU CPEIIbI
00uTaHu,

YMEHHUE BBISBIIATh OTIMUUTEIBHBIC MPH3HAKH JKUBBIX CHCTEM, B TOM YHUCIE PACTEHHIA,
JKUBOTHBIX U YEJIOBEKA;

YMEHHUE HCIIOJb30BaTh COOTBETCTBYIOIINE apryMEHThI, OMOJOTHYECKYI0 TEPMHUHOJIOTHIO M
CHMBOJIMKY JIJISl IOKa3aTelbCTBA POJICTBA OPTraHMU3MOB Pa3HBIX CUCTEMATUYECKUX T'PYIII;

yYMEHHUE pemaTh OMOJIOTHYEeCcKHe 3aa4H, BBISIBIATH MPHYNHHO-CIIEACTBEHHBIC CBSI3U MEXKIY
UCCIIEyeMbIMH OMOJIOTHYECKUMH TIPOIIECCAMH M SIBJICHUSIMH, JI€NaTh BBIBOJBI M NPOTHO3BI Ha
OCHOBAHHUU TIOJIy4YCHHBIX PE3yJIbTATOB;

YMEHHE BBIOJHATH JIAOOPAaTOPHBIE U ITPAKTHYECKHE paboThI, COOJI0IaTh IPAaBHJIa IPH paboTe
¢ yu4eOHBIM U JJAOOpAaTOPHBIM 000PYI0OBAaHUEM

YMEHHE BBIABUTATh THUIOTE3bl, MPOBEPATh UX OSKCIEPUMEHTAIBHBIMH CpPEICTBaMH,
bopmMynHpys 1eNb UCCIeOBaHMs, aHaTU3UPOBATh MMOJMyYEHHbIE PE3YJIbTAThI U J€1aTh BHIBOADI;

YMEHHME Yy4YacTBOBaTh B YyueOHO-HCCIENOBAaTENbCKOW paboTe MO OHOJOTHUU, SKOJOTHH H
MEIUIIMHE, MPOBOAMMON Ha 0a3e IIKOJbHBIX HAyYHBIX OOILIECTB, U MyOJIMYHO MPEACTABIATH
MOJTyYEHHBIE PE3yIbTAThl HA YICHUYECKUX KOH(epeHITusX;

YMEHHE OLICHUBATh THUECKHUE ACIIEKThl COBPEMEHHBIX UCCIEOBaHUI B 00J1aCTH OMOJIOTHH U
MEITUIHBI (KJIOHHPOBAaHUE, NCKYCCTBEHHOE OIIJIOOTBOPEHHE, HAIIPABIICHHOE U3M CHEHUE TeHOMA H
CO3/IaHHE TPAHCI'CHHBIX OPraHU3MOB);

YMEHHE OCYIIECTBIISTh OCO3HAHHBIM BbIOOp Oynymiel mpodeccHoHaNbHON NEsITeNbHOCTH B
o0nactu OMONIOTHUU, METUIIMHBI, OMOTEXHOJOTHH, BETEPUHAPHH, CEIbCKOr'0 XO03AHCTBA, MUIIEBON
MPOMBIIIIJICHHOCTH, YTIyOJIsITh MO3HABATEIHHBIA HHTEPEC, HAIIPABIICHHBIN Ha OCO3HAHHBINA BHIOOD
COOTBETCTBYIOIIEH Mpodeccuu U MPOAODKEHHE OMOIOrHYeckoro o0pa3oBaHUs B OpPraHU3AIIMIX
cpenHero mpogecCHOHAIBLHOTO M BBICIIIEI0 00pa30BaHUsI.

[IpenMeTHBIC pe3yIbTaTHl OCBOCHHS ydeOHOro npeameTa «buonorus» B 11 kiaacce
JIOJKHBI OTPaKaTh:



cOpMUPOBAHHOCTh 3HAHUN O MECTE M POJH OMOJOTUU B CUCTEME €CTECTBCHHBIX HayK, B
(GOpMHPOBAaHUM COBPEMEHHOW €CTECTBEHHO-HAyYHOM KapTHHBI MHpA, B IO3HAHUM 3aKOHOB
OPUPOIBl U PELICHUU DKOJIOTHYECKUX MPOOJIeM 4YelOBeYecTBA, a TAKXKE B PEIICHUU BOMPOCOB
paIMOHAIBHOTO PUPOIONOIB30BaHUsSA, U B (POPMUPOBAHUU [IEHHOCTHOI'O OTHOIICHHS K MPHPOJE,
O0IIeCTBY, YEIOBEKY, O BKJAJAE POCCUHCKUX U 3apyOeXHBIX YUYEHBIX-OMOJIOrOB B pa3BUTHE
OuoJIOruy;

YMEHHE BIAQJIETh CHUCTEMON OWOJIOrMYecKHUX 3HAHHWI, KOTOpas BKIIOYAET OMpEACICHUS U
MOHWMAaHHE CYIIHOCTH OCHOBOIIOJIATAIOIINX OHWOJIOTHYECKUX TEPMHHOB U TMOHSTHHA (BUI,
sKocucTema, Owuocdepa), Ouosornueckue Teopuu (dBoonMOHHAss Teopusi Y. JlapBuHa,
cuHTeTH4YecKass Teopusi s3Bomounu), ydeHuss (A.H. CeBepuoBa — o myTsX M HampaBlIEHUSX
sBomonuu, B.M. BepHaackoro — o 6uocdepe), 3akoHbI (reHeTHuecKoro pasHoBecus Jx. Xapau u
B. Baiinbepra, 3aponeimeBoro cxonactsa K.M. bopa), mpaBuna (mMunumyma 0. JIuGuxa,
AKOJIOTHYECKON MUPAMHJIBI SHEPTUH ), TUTIOTE3bI (rumnoTe3a «mupa PHK» V. I'unbepra);

yMEHHUE BJAJIETh OCHOBHBIMH METOJAMH HAY4YHOTO IIO3HAHMS, WCIOIb3YEMbIMH B
OMOJOTUYECKUX UCCIEOBAHUIX JKUBBIX OOBEKTOB U OSKOCHCTeM (OIMHCaHUE, H3MEpPEHHUeE,
HaAOIIIO/IeHNe, IKCIEPUMEHT), COCO0aMM BBISIBJICHHUS U OLEHKH aHTPOIIOTEHHBIX HM3MEHEHUH B
PUPOJIE;

YMEHHUE BBIIESATh CYLIECTBEHHbIE IIPU3HAKU: BMJIOB, OMOI€OL[€HO30B, AKOCHUCTEM U
Oouocdepbl, CTaOWIM3UPYIOLIET0, JBIKYIIET0O W  pa3pbIBAIOIIEr0 €CTECTBEHHOro oTOopa,
AJJIONAaTPUUECKOr0 ¥ CUMIATPUYECKOT 0 BUI000Pa30BaHMS, BIMSIHUS JBUKYIIUX CHII SBOJIIOLIUU HA
reHo(OoHT MOMYJISLUHN, MPUCIOCOOJIEHHOCTH OpPraHU3MOB K cpele OOWUTaHus, 4YepeloBaHMs
HaIpaBJICHUH 3BOMIOLMH, KPYTOBOPOTA BEILECTB U IOTOKA SHEPIUU B SKOCUCTEMAX;

YMEHHE yCTaHABIMBATH B3aMMOCBS3H MEXAY MPOLIECCAaMU 3BOJIOIUY, IBUKYIIUMUA CHIIAMU
AHTPOIOreHe3a, KOMIIOHEHTAMHU PAa3IMYHBIX SKOCHCTEM U MPUCIOCOOICHUSIMU K HUM OPraHU3MOB;

YMEHUE BBISBIIATH OTJIMUUTEIHHBIC TPU3HAKHU JKUBBIX CHCTEM, MTPUCIIOCOOJICHHOCTh BUJIOB K
cpene oOWTaHHMS, aOMOTHYECKUX M OMOTHYECKHMX KOMIIOHCHTOB JSKOCHCTEM, B3aMMOCBS3CH
OpPraHHU3MOB B COOOIIECTBAX, AaHTPOIIOTEHHBIX U3MEHEHUH B 9KOCHCTEMAaX CBOEH MECTHOCTH;

YMEHHE M CIO0JIb30BATh COOTBETCTBYIOIINE apryMEHTHI, OMOJIOTHYECKYI0 TEPMUHOJIOTUIO U
CHUMBOJIUKY JUISl JIOKa3aTelbCTBa POJICTBA OPraHU3MOB pPa3HbBIX
CHUCTEMaTH4YEeCKUX TPYII, B3aUMOCBS3H OPraHU3MOB M Cpellbl OOUTaHUs, €AMHCTBA YEJIOBEUECKUX
pac, HEOOXOJUMOCTHM COXpPaHEHHS MHOrooOpa3usi BHAOB M OSKOCHCTEM KaK yCIOBHS
COCYIIIECTBOBAHUS MPUPO/BI U YEJIOBEUECTBA;

yMEHHUE pelaTh OMOJIOTUYECKUE 3aa4U, BBISBJIATh IPUUMHHO-CIEACTBEHHBIC CBSA3H MEXIY
UCCIIeyeMbIMU OMOJIOTHYECKUMHU TPOILECCaMU U SBJICHUSIMH, JI€JaTh BBIBOJBI M MPOTHO3BI Ha
OCHOBAHHH MOJTY4EHHBIX PE3YyJIbTaTOB;

YMEHHE BBINIOJIHATH JJa0OPaTOPHBIE U TPAaKTUYECKUEe paboThl, COOII0AAaTh paBuiia Ipu padbore
¢ y4eOHBIM U Ja00paTOPHBIM 000PYOBAHUEM

yMEHUE BBIBUraTh THUIIOTE3bl, MPOBEPATh WX OKCIEPUMEHTAIBHBIMU CPEICTBAMHU,
bopMyIHpys 11eJ1b UCCIeOBaHMs, aHAIU3UPOBATh I10JIy4EHHbIE PE3yJIbTAThl U J1€JaTh BBIBOADI;

yMEHHE y4acTBOBATh B Y4e€OHO-HMCCIIEOBATEIHCKONH paboTe Mo OMONIOruu, JKOJIOTHH M
MEIULMHE, NPOBOAMMON Ha 0a3ze IIKOJbHBIX HAy4YHBIX OOLIECTB, U MYOJIMYHO HPEACTABIATH
MOJTyYEHHBIE PE3yIbTaThl HA YICHUYECKUX KOHepeHITusX;

YMEHHE OLIEHUBATh TUIIOTE3bl U TEOPUH O ITPOUCXOXKACHUU )KU3HH, UETIOBEKA U YEJIOBEYECKUX
pac, O TNPUYMHAX, TOCIHEICTBUAX U CIOCO0aX MPEJOTBpAIICHUs] TI00ANbHBIX H3MEHEHHH B
ouocdepe;

YMEHHE OCYIIECTBIISTh OCO3HAHHBIM BbIOOp Oyayiieil mpodecCHOHATbHON NESTENbHOCTH B
o0iactu OMOJIOTHH, SKOJOTHH, MPUPOAONOIb30BaHUS, METUIIMHBI, OMOTEXHOIOTHH, ICUXOJIOTHH,
BETEPUHAPHH, CEJIbCKOTO  XO34HCTBA, MHUIIEBOH MPOMBIIIJIEHHOCTH, yrayoasTh
MMO3HABATEJIbHBIN HHTEpEC, HANpaBIIEHHBIA HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOIIEH
npodeccu W TPOAODKEHHE OuoJorndeckoro o0pa3oBaHUST B OpPraHM3alsaX CpeIHEro
po(heCCHOHATIBHOTO U BBICIIEr0 00pa30oBaHMUsL.



TEMATHYECKOE IIVTAHUPOBAHUE

10 KJIACC
Ne HanmenoBanue Kon- | IIporpammHoe conepxanue OcHOBHBIE BUJIBI JEATENBHOCTH

/i TeM BO 00yyaroumxcst
y4e0HOTro 4acoB
npenMera

1 Tema «buoJiorusi Kak HAyKa»
buonorus kak 1 CoBpemenHas Ouoorust — PackpsiBaTh conepkaHre TEPMUHOB
KOMIIJIEKCHAasI KOMILUIEKCHas HayKa. Kpatkas | u
HayKa 1 Kak UCTOpUS MOHATUI: Hay4YHOE MUPOBO33PEHNE,
4acTb pa3BUTHSA OHOJIOTHH. Hay4Hasi KapTUHA MUpPa, HAYUHBIN
COBPEMEHHOTO buonoruueckue METOJ, THUIOTE3a, TEOPH s, METOIBI
o01iecTBa HAyKH U U3ydyaeMble MU UCCTIeTOBaHUSI.

pOOIEMBI.
@yHIaMEHTaIIbHbIE,
MIPUKJIAHBIC ¥ IOM CKOBEIC
Hay4HbIE HCCIIEIOBAHMS

B OMOJIOTHH.

3HavyeHne OMOJIOTHH B
(hopMUpOBaHUU
COBPEMEHHON €CTECTBEHHO-
Hay4HOU

kapTuHbl Mupa. [Ipodeccun,
CBSI3aHHBIC C OMOJIOTHCH.
3HaueHune

OMOJIOTHHY B MIPAKTUYECKOU
JESITEIbHOCTH YEeJIOBEKa!
MEIUIUHE,

CEIIbCKOM XO3SMCTBE,
MIPOMBIIIIIEHHOCTH, OXpaHe
MIPUPOJIBL.

JleMoHCTpanuu

[ToptpeTsi: Apuctoresp,
Teodpacr,

K. JIunneit, K.b. Jlamapk, Y.
JapBuH,

V. TI'apseit, I'. Mennens,
B.N. Bepuanckuit, N.I1.
ITaBnoB,

.M. Meunuxos, H.A.
Bagsunos, H.B. Tumodees-
Pecosckuit, JIx. Yorcon, @.
Kpuk, /1.K. bensie. Tabnutibt
1 cxeMbl: «CBs3b OMOJIOTHH C

OpyruMH Haykamm», «Cuctema

XapakTepru30oBaTh OMOJIOTHIO KaK
KOMILIEKCHYIO HayKy, €€ MECTO U
poib

Cpelu IpyTruX €CTECTBEHHBIX HAYK.
OueHuBaTh BKJIAJl OTE€YECTBEHHBIX
yUu€HBIX B pa3BUTHE OUOJIOTHH.
OneHnBaTh POJIH OHMOTOTUYECKUX
OTKPBITUI U UCCIEAOBAHU B
pa3BUTHU

HAyKHU U IPAaKTUYECKON
JeSTeNIbHOCTU

JIIOJIEN.

[Tepeuncnsare npodeccun,
CBSI3aHHBIE

C COBpPEMEHHOI OMOJIOTHEH.
[TpuBOIUTH IPUMEPHI
MPAKTUYECKOTO

MCII0JIb30BaHUs IOCTHKEHU I
Ouonoruu

B MEJIMIIMHE, CEJIbCKOM XO35IICTBE,
MPOMBIIIEHHOCTH U OXpaHe
MIPUPOJIBI




OMOJIOTMYECKUX HAYK»

Hroro yacos 1o teme

1

2

Tema «’KuBble cucTeMbI U

UX UBYICHHUEC»

2.1

JKuBrle cucremMbl
U UX CBOICTBA

1

JKuBble cMCTEMBI Kak MpeaMeT
n3ydeHus oumonoruu. CBoricTBa
JKMBBIX CUCTEM: €IUHCTBO
XHMHYECKOI'0

COCTaBa, IUCKPETHOCTh U
LIETOCTHOCTD, CJI0KHOCTh U
YHOPSIIOYEHHOCTD CTPYKTYPBHIL,
OTKPBITOCTD,
caMoopraHuzanus,
CaMOBOCIPOU3BECHUE,
pa3apaKuMocCTh,
U3MEHYHBOCTD,

POCT U pa3BUTHE.
JdeMoncTpanun

TaOauIIbl M CXEMBI:
«OCHOBHBIE MTPU3HAKH KUZHUY,
«bHOJIOTHYECKHE CHCTEMBIY,
«CBoiicTBa KUBOU

MaTepUun»

PackpsiBath copepxanue
TEPMUHOB U MOHSTHUN: )KUBast
CHCTEMa, DJIEMEHT,

MOJICUCTEMA, CTPYKTYPA;
OTKPBITOCTh, BBICOKAsI
YIOPSAZOYEHHOCTD,
YIPAaBJIIEMOCTb, HEPAPXUYHOCTD.
XapakTepu3oBaTh CTPYKTypy U
CBOMCTBA )KMBBIX CUCTEM, OTJIMUHNS
XMMHYECKOT0 COCTaBa 00bEKTOB
JKUBOW U HEKUBOU IIPUPOJIBIL,
00N TPUHIIMI KJIETOYHOU
OpraHU3alluK KUBBIX

CHCTEM.

CpaBHUBaTh OOMEHHBIE TPOLIECCHI B
HEXHUBOUW U )KUBOW MIPUPOJIE;
pPacKpbIBaTh CMBICI PEAKLIUN
MeTabos3Ma.

OOBACHATD MEXaHU3MbI
CaMOPETYJISLIUY KUBBIX CUCTEM
pa3IMYHOr 0 HEPAPXUYECKOTO
YPOBHS; PacKpbIBaTh CyTh
IIPUHLIUIIOB

MIOJIOKUTEJIBHON U OTPULIATEIbHON
00paTHOM CBSI3U.

AHanu3npoBaTh CBOMCTBA
CaMOBOCIIPOU3BENCHUS, POCTA U
pa3BUTHs OPraHU3MOB




2.2

YpoBHeBas
OpraHu3aIus
KHUBBIX CHCTEM

YpoBHU OpraHu3anuu )KUBbIX
CUCTEM: MOJIEKYJIIPHBIN,
KJIETOYHBIH,

TKaHEBbIN, OpraHU3MEHHbIM,
MOMYJISIIIMOHHO-BU/IOBOH,
9KOCHCTEMHBIN
(OnoreoreHOTHY €CKUIA),
ounocdepnsbrit. [Ipomeccsr,
MIPOUCXOISAIINE B )KUBBIX
CUCTEMAX.

OcHOBHBIE TPU3HAKH )KUBOTO.
Kuznp kak Gopma
CYILIECTBOBAHUS MAaTEPUU.
Haykwu, nzyyatoniue xuBbie
CHUCTEMBI Ha Pa3HBIX YPOBHAX
opranuzauuu. Mzydenue
YKUBBIX CUCTEM. MeTonbl
OMOJIOrMYECKOM HAYKH.
Habmonenne, usmepenue,
9KCIIEPUMEHT,
CHUCTeMaTH3alUsl, METaaHaJIu3.
[Tondarue o 3aBuCHUMOI U
HE3aBUCUMOM IIEPEMEHHOM.
IInanupoBanue
skcriepuMenTa. [loctanoBka u
npoBepka runotes. Hyneas
runore3a. [loHsTHe BRIOOPKU U
e€ nocToBepHOCTh. Pa3dpoc
B OMOJIOTUYECKUX JTAHHBIX.
Ouenka

JIOCTOBEPHOCTH MOJYYEHHBIX
pe3yibTaTtoB. [ IpuunHbl
HCKaKEHUS

PE3yabTaTOB IKCIIEPUMEHTA.
[ToHATHE CTATUCTUYECKOTO
TecTa.

JdeMoncTpanun

Tabauiel ¥ cxembl: «YpPOBHU
OpraHU3aLuy )KUBOU
MIPUPOIBDY,

«CTpOoeHue )KUBOTHOU
KIIETKI»,

«TKaHU )KUBOTHBIXY,
«Cucrembl

OpPraHOB YEJIOBEYECKOTO
OpraHu3May,

PackpbiBaTh copep:kaHue TEPMUHOB
Y TMOHATHI: OOMEH BEIIECTB U
IIPEBPAILIEHUE SHEPIUH,
CaMOBOCITPOU3BE/ICHHE,
CcaMOpEryJisiLiUsl, pa3BUTHUE, )KU3HD,
Hay4yHbIN (aKT, HAYYHBIH METO/,
npobiema, TUIoTe3a, TEOpHs,
IIPaBUJIO, 3aKOH.

[lepeuncnsaTh npu3HAKU KUBOTO.
XapakTepu3oBaTh OCHOBHBIE
YPOBHU OpraHU3aluu KUBBIX
CHCTEM M METO/Ibl OMOJIOTrMUECKUX
UCCIIEJOBAaHUM.

OmnuceiBaTE 0COOEHHOCTH,
XapaKTEpHbIE JJIs KaKJ10T0 YPOBHS
OpraHu3alyH )KUBOTO.

HaseiBaTh HayKH, n3ydaromue
JKUBBIC CHCTEMBI Ha Pa3HBIX
YPOBHSIX

OpraHu3aluu.

CpaBHUBATH MEXKTY COOOM KUBBIE
CUCTEMBI pa3HbIX YPOBHEN
OpraHu3alvy U IPOUCXOSIINIE B
HUX

IIPOLIECCHI.

IToka3bIBaTh poJib TUIIOTE3 U
TeOpuii B GOpMHUPOBAHUHU
€CTECTBEHHO- HAYYHOU KapTHHBI
MUpa

PackpbIBaTh copepkaHne TEPMUHOB
¥ TIOHATHUI: 0OMEH BEIIECTB U
IIPEBPALLIEHUE DHEPIUH,
CaMOBOCITPOU3BE/ICHHUE,
CcaMOpEryJIsILINsL, pa3BUTHUE, )KU3HBD,
Hay4YHBIN (aKT, HAYYHBIH METO],
npoOJiema, TUIIOTE3a, TEOpHUs,
IIPABUJIO, 3aKOH.

[lepeunciiATs NpU3HAKU KUBOTO.
XapakTepu3oBaTh OCHOBHBIE
YPOBHHU OPraHu3aluu )KUBbIX
CHCTEM M METOJIbI OMOJIOTUYECKHIX
HUCCIIEIOBAHUMN.

OmnuceiBaTh 0COOCHHOCTH,
XapaKTEPHbIE JJIS KaK0T0 YPOBHS
OpraHu3alMH )KUBOTO.

HaspiBaTh HayKkH, H3ydarouue




«buoreorenosy, «buochepar,
«MeTo1bl U3y4EeHUs JKUBOU
npupoas». O6opynoBanme:
nabopaTopHOe 000pyI0BaHUE
JUIsL TPOBECHUS HAOIIOICHUI,
U3MEPEHUH,

JKCIIEPUMEHTOB.
IIpakTuyeckas pad6ora
«HMcnonp30BaHmE pa3IMUHbIX
METO/10B MTPH U3Y4EHUH JKUBBIX
CUCTEMM.

YKUBbIE CUCTEMbI Ha pa3HbIX
YPOBHSIX

OpraHu3aluy.

CpaBHUBATH MEXK1Y COOOMH KUBBIE
CHUCTEMBI Pa3HbIX YPOBHEM
OpraHu3aliy U MPOUCXOSIINE B
HUX

MPOLIECCHI.

[Toka3bIBaTh poOib FUIIOTE3 U
Teopuil B popMHpOBaHUU
€CTECTBEHHO- HAYYHOU KapTHHBI
MuUpa

PackpbIBaTh coepkaHie TEpPMHUHOB
U TIOHSITHI: OOMEH BEIecTB U
IpeBpalleHne YHEPrHH,
CaMOBOCIIPOU3BEICHHE,
camMoperyJisiLus, pa3BUTHE, KHU3Hb,
Hay4yHbIH (aKT, HAyYHBIH METOJ,
npoOJiiema, TUIIOTE3a, TEOpHUs,
IIPaBUJIO, 3aKOH.

[lepeuncnsaTe NPU3HAKU KUBOTO.
XapakTepu3oBaTh OCHOBHbIE
YPOBHH OpraHU3alll1 )KUBbBIX
CHCTEM M METO/Ibl OMOJIOrMUECKUX
HUCCIIEIOBAHUN.

OmnuceiBaTE 0COOEHHOCTH,
XapaKTEepHbIE JJIs1 KaKJ10T0 YPOBHS
OpraHu3aluu KUBOTO.

Ha3siBaTh HayKH, H3ydaromue
JKUBBIE CUCTEMBI Ha pa3HbIX
YPOBHSX

OpraHu3aluy.

CpaBHUBATh MEXY COOOM KUBbIE
CHCTEMbI pa3HbIX YPOBHEH
OpraHu3ally U IPOUCXOSIIHNE B
HUX

IIPOLIECCHI.

[Toxa3pIBaTh poJb TMIIOTES U
Teopuil B popMUpOBaHUU
€CTECTBEHHO- HAYYHOU KapTHHBI
MUpa

HToro yacoB 1o teme

3. Tema «buosorus

KJIETKI
31 Uctopus Kierka — cTpykTypHO- PackpbiBaTh copepxaHue TEPMUHOB
OTKPBITHUSA U (byHKIMOHATbHAS €IUHULIA Y TIOHSITUM: KJIETKa, OpraHeulbl,




HN3YUYCHHS KIICTKH.

KUBOTro. McTopust OTKpbITHS

DYKapHOThI, IPOKapPUOTHI, BUPYCHI,

Knerounas KIJIETKH. UTOJIOTUS (KJIETOYHasi OMOJIOTHS),

Teopus PaGoTsl P. I'yka, A. JIeBeHryKa. | KJIeTOYHAs TEOPHUS.
Knerounas reopust (T. IlIBann, | Xapakrepu3oBaTh OCHOBHBIE ITAIlbI
M. Hlnetinen, P. Bupxos). Pa3BUTHS UTOJIOTUH KAK HAYKU U
OcHOBHbIE e€ oopMIIEHHE B KJIIETOUYHYIO
TTOJIOKEHUST COBPEM EHHOM OMOJIOTHIO.
KJIETOYHOUN TEOpHUH. [Toka3bIBaTh BKJIAA y4EHBIX-
JdemoncTpanun OHMOJIOrOB B U3Y4EHHUE KIETOYHOT O
Hoprpertst: P. T'yk, A. CTPOEHHUS] OPraHU3MOB.
JleBenryk, T. I1IBanH, M. [Iepeuncnarb OCHOBHBIE
[Ineiinen, P. Bupxos, K. M. MOJIOKEHUS KIIETOUHOM TEOPHH,
bap. O0O0BSICHATH €€ POJIb B
Ob6opynoBanme: CBETOBOM (bopMUPOBaHUHU €CTECTBEHHO-
MHKPOCKOI; MUKpOMpenapaTsl | Hay4HOW KapTHUHBI MU A.
pacTUTENbHBIX, )KUBOTHBIX U [IpuBoaUTH NOKA3aTENLCTBA
OaKTepUAIbHBIX KIETOK pPOJICTBA OPraHU3MOB

C HCITOJIb30BAHUEM TOJIOKEHU I
KJIETOYHOH Teopuu
3.2 Mertobt MeToabl MONEKYJIIPHOU U PackpeiBaTh coniepxxanne

MOJIEKYJIIPHOU U KJIETOYHON OMOIOTHH: TEPMHUHOB U MOHATHM:

KJIETOUHOMN MUKPOCKONUS, MUKPOCKOIIUPOBAHUE,

Ouonoruu xpomarorpadus, IIPUTOTOBJICHUE CPE30B,

anekTpodopes, MeTox
MEYEHBIX aTOMOB,
muddepeHmaabHOe
neHTpudyrupoBaHue,
KyJIbTUBUPOBAHHE KIIETOK.
H3yuenue ¢uxcuposanmvix
KJIemox.

DNeKTpOHHAasE MUKPOCKOIUS.
Kongokanvnas muxpocrkonus.
Bumanvnoe (npustcusnennoe)
usyuenue Kiemox.
JdemoHcTpanun

Tabmmibt 1 cxembl: «CBeTOBOM
MHUKPOCKOI», « DJIEKTPOHHBII
MUKpOCKOM», «cTopus
Pa3BUTHUSI METOIOB
MUKPOCKOITHUI.
OobopynoBanme: CBETOBOM
MHUKPOCKOIT; MUKPOIIpEnapaThl
pPacCTUTETBHBIX, )KUBOTHBIX U
OaKTepuaNbHbBIX KIETOK.
IpakTnueckas paéora
«M3ydyeHne MeTo0B

muddepeHnaibHOE OKpalIMBaHUE,
xpomarorpadusi, 351ekTpodopes,
METOJ ME€4YEHBIX ATOMOB,
HEHTPU(YTUPOBAHKE, METO/T
KYJIBTYPbI KIIETOK U TKaHEH, METOT
pexomOuHaHTHEIX JTHK.
XapakTepru3oBaTh OCHOBHBIE
METOJIbI N3y4EHUS KIBOU
TIPUPOJIBI.

I'oroBUTE BpeMEHHBIE
MUKpOIpernapaTsl, pacCMaTPHBAThH
1704

B CBETOBOW MHKPOCKOII U JIeJIaTh
OIMCaHHe.

OOBACHATH U COOTIOAATH MTPaBUIA
TEXHUKH MUKPOCKOITHPOBAHHS




KJIETOYHON OMOJIOTUH
(xpomatorpadus,
anekTpodopes,
muddepeHmaabHOe
nentpudyrupoanue, [111P)»

Hroro yacos 1o teme

2

4 Tema «Xumnyeckass OpraHu3anus KJIeTKH»
XUMUYECKHI 2 XUMHUYECKHUM COCTaB KJIETKHU. PackpsiBaTh copepkaHue
COCTaB KJIETKH. Makpo-, MUKpPO- U TEPMUHOB U TIOHSATUMN: JIEMEHTHI-
Bona n YIBTPAMUKPOIIEMEHTHI. OWMOTeHBI, UM OJb, BOAOPOTHAS
MUHEpaJbHbIE Bonau e€ ponb kak CBSI3b, THAPO(UILHOCTB,
BelIeCTBA pacTBOPUTEIIS, PEAreHTa, ruipooOHOCTB, TYprop,
ydacTue MUHEpAJIbHbIE BEIECTBA,
B CTPYKTYPUPOBAHUU KIIETKH, OydepHbIe CHCTEMBI, aHUOHBI,
TEIIOPETYJISLHUH. KAaTHOHBI.
MuHepanbHbIE BElIECTBA [lepeuncnsate ocobeHHOCTH
KJIETKU, X O OJIOTHYecKast XUMHUUYECKOIO COCTaBa KJIETKH.
poJib. Poib KaTHOHOB U Pa3nuuaTth Makpo-, MUKpO- U
AHUOHOB YJIbTPAMUKPOAJIEMEHTBI, BXOSALINE
B KJIETKE. B COCTaB )KMBOI'0 U UX POJIb
JdeMoHcTpanun B OpTaHHU3ME.
[{uarpammbl: «Pacripenenenue | XapakTepu3oBaTh CTPOCHUE U
XUMHUYECKUX FJIEMEHTOB B CBOICTBA
HEXHUBOH mpupoe», BOJIbI; OOBSICHSITH IPHUUHBI €€
«Pacnpenenenue 0COOBIX CBOMCTB U (DYyHKIIMH B
XUMHUYECKUX JIEMEHTOB B KJIETKE.
YKUBOH TIPUPOJIEY. ITokxa3bIBaTh pOJIb KATUOHOB U
Tabnuibl ¥ CXEMBI: AQHHUOHOB B 00ECIICYCHUHN
«Ilepuoguueckas Tabnuna IIPOLIECCOB
XUMHUYECKUX 3JIEMEHTOBY, KU3HENIEATEeIbHOCTH
«CTpoeHuEe MOJIEKYJIbl BOAB), | (OCMOpPEryJIsliUs, CO3JaHne
«BemiectBa B cocTaBe MeMOpaHHOT'0 TOTEHIHAA,
OpPraHU3MOBY perynsinust paboTsl 6€JIKOB),
paboThl OyepHBIX cuCTEM.
VYcTaHaBIMBaTh B3aMMOCBSI3b
CTpOCHUS
U (QYHKIUHU HEOPTraHUYECKUX
BEILIECTB KJIETKU
4.2 Opranunueckue 2 Opranuueckue BelecTBa PackpeiBaTh copepxkanue
BEILIECTBA KJIETKU KJIETKU. bronornyeckue TEPMHUHOB U MOHSATH: MOHOMEPHI,
— Oenku nosimMepsl. benku. MOJIUMEPBI, 0€JIOK (TTPOTEHH),

AMMHOKHCIIOTHBIN cOcTaB
0enkoB. CTPYKTYpbl OEIKOBOM
MouieKyJibl. [Iepeuanas
CTpyKTypa Oenka,

MeNTHIHAS CBSI3b. BTOpUYHAas,

HENTU], AMUHOKHCIIOTA, eI TUHAS
CBSI3b, IOJUMIETITH]I, IEHATYpaLlus,
peHaTyparus, TJI00yJIspHbIC U
(GuOpHIIIsIpHBbIE OEIKHU, TPUOHBI.
XapakTepu3oBaTh OCIKU, UX




TpEeTUYHAs, YETBEPTUIHAS
CTPYKTYpHIL. JleHaTypanusi.
CaoiicTBa 0€nKOB.
Knaccudukanus 6eiaKoB.
buonornyeckue GyHKIUN
6enkoB. /Ipuonsi.
JdeMoHcTpanun

Hoprper: JI. [TomuHr.
Tabmuiet u cxembl: «CTpoeHue
MOJICKYJIbI OCITKa,
«CTpYKTYpBI

OEITKOB O MOJIEKYIIBI».
Ob6opynoBanme: XuMHIECKast
nocysa u 000opy10BaHHe.
JlaGoparopHasi padora
«O6HapyxeHue 0enKoB ¢
MTOMOIIBIO KAYeCTBEHHBIX
peakiun»

CTPYKTYPHYIO OPTaHU3AINIO U
yHKUMH (CTPYKTypHASL,
SHepreTuyecKasi, CHrHaJIbHas,
perysisTopHas,

JIBUTATeNbHA, 3al[UTHAS,
(depMeHTaTUBHA).

Ha3piBaTh XUMHUYECKIE OCHOBBI
bopmupoBaHuUs CTPYKTYp OeIKOBON
MOJIEKYJIBI.

[IpuBoaUTH MPUMEPHI
GUOPHIISPHBIX, TIIOOYISIPHBIX
OEeIKOB.

BBIMOTHATH Ka4eCTBEHHBIC PEaKIIHH
Ha OOHapyskeHue OENKOB B KJIETKE;
OOBSICHSITH TOJTyYCHHBIC
pEe3yJIbTATHI

4.3 Opranunueckue VYriesoasl. MoHOCaxapuasl, PackpbIBaTh copep:kaHue TEPMUHOB
BEIIECTBA KJIETKU Jycaxapuibl, OJIMTOCaXapuabl | U MOHATUN: YTIIEBOJBI,
— YIJIEBOJBI U nonmcaxapubl. OOLMMA JIaH | MOHOCAXapH/Ibl, AUCAXAPUIBI,
CTpOeHMs U (PU3UKO- OJIMTOCaXapHibl, IO CAaXapUIBbl,
XMMHUYECKUE CBOMCTBA TJII0K03a, prbo3a, 1e30Kkcuprubo3a,
yriaeBoJoB. buonoruueckue JaKTO3a, MajbTO3a, caxaposa,
(YHKIMH YTIIEBOJOB. KpaxmaJi, TJIMKOT'€H, [[EJIIF0II103a.
JeMoHcTpauuu Knaccuunuposats yrieBoasl o
Tabauis! u cxembl: «CTpoeHHE | CTPOEHUIO U IEPEYUCIIATD UX
MOJIEKYJ1 YTJIEBOJ 0B GyHKIIH.
[IpuBoaUTH MPUMEPBHI Pa3IUUHBIX
yIi1eBO10B (MOHOCAXapHuIoB,
JcaxapuioB, OJMIOCaxapu/ioB,
MOJINCAXapHUIOB)
4.4 Opranunueckue Jlunuaer. ['uapodunbHo- PackpbIBaTh coepkaHie TEpPMHUHOB
BEIIECTBA KJIETKU rusipodoOHbIE CBOICTBA. Y TIOHATHM: JIMIUABI,
— JIMNUABI Knaccudukamus aumnumaos. TPUTIHLIEPUBL, (HOChHOTUTHIBL,

Tpurnuuepubl,
(dbochomIu b, BOCKH,
crepouabl. buonornyeckue
¢dbyskuu munuaos. O0mue
CBOMCTBA OMOJIOTMYSCKUX
MeMOpaH — TeKy4ecTb,
CIIOCOOHOCTb K
CaMO3aMBIKaHUIO,
MOJTYIIPOHHUIIAEMOCTb.
JdemMoHcTpanuu

Tabauikl u cxembl: «CTpoeHUE

BOCKH, CTEPOUJIbI, JTUIIONPOTEUHBI,
TJTMKOJIMITHIBL.
Knaccudunupopats aunuasl

10 CTPOEHUIO; XapaKTepU30BaTh UX
byHKIIMN




MOJICKYJI JIMIIU0B»

4.5 HyxnennoBbie Hyxneunoseie kucnotsl. IHK | PackpsiBaTh conepxanue
KHUCJIOTBI. n PHK. Ctpoenue TEPMHUHOB U MOHATHM:
Crtpoenue u HYKJIEHHOBBIX KUCJIOT. JI€30KCUPUOOHYKIIEMHOBAsI KUCIIOTA
¢ynkuu JTHK, Hyxneorunpl. [Tpunuun (JIHK), pubonykiienHOBast KMCJIOTa
45PHK, AT® koMmruiemeHnTapHoctu. [Ipasusno | (PHK), nykneotuna, Hykieo3us,
Yapradda. Ctpykrypa JHK — | a3oTucThIe OCHOBaHMS, aICHUH,
JIBOWMHAs CIIUPaJb. TyaHWH, IUTO3WH, TAMUH, ypalluJ,
MecToHaxoX1eHUE 1 KOMILJIEMEHTapHbIE OCHOBAHUS,
ouonornyeckue GyHKIUH ageHosuHTpudochar (ATD),
JIHK. Buner PHK. @yHkiuun MAaKpOdPrudeckast CBs3b,
PHK B xietke. CEKBEHUPOBAHNE, TCHOMUKA,
Crpoenue monexynsl ATO. TPAHCKPUIITOMHUKA, IPOTEOMUKA.
Makposprudeckue cBsizu B XapaKTepu3oBaTh, OMUCHIBATH U
Mostekyse ATO. CXeMaTU4EeCKH N300pakaTh
buonornueckue pyHKIMn crpoenne Hykyeotuaa JJHK u
AT®. BoccTtaHoBlIeHHBIE nBoriHou crimpanu JJTHK,
MEPEHOCYUKH, UX (PYHKIIUH B cexkBennpoBanne JJHK. OnuceiBath
KIIeTKe. [pyeue npouecc permkanuu J[THK B
HYKIIe03uompugocpamol KJIETKE U Ha3bIBaTh €TO
(HT®). CekBeHHpPOBAaHHE OMOJIOTUYECKOEe 3HAUCHHUE.
JHK. Memooul ecenomuxu, XapakrtepuzoBatb GpyHkiuu JTHK.
MPAHCKPUNMOMUKU, Pazmuuate cTrpykTypy M QyHKIMH
npoOmMeoMUKU. PHK. OnuceiBaTth npouecc
JdeMoHcTpanun TPAHCKPUIILIHH.
IToptpetsi: k. YoTcoH, O. CpaBHUBATh HYKJIEUHOBBIE
Kpuxk, kucnotsl (JIHK u PHK).
M. Yuukunc, P. ®pankiann, @. | XapakTepru3oBaTh 0COOCHHOCTH
Comurep, C. [1py3unep. crpoenus u pyakuu ATO.
Tabauie! ¥ cxeMbl: DopMyUpPOBATh U OOBSCHATD
«HyxkenHoBbIe KUCIIOTHI, MPUHITUTT KOMIUIEMEHTApHOCTH U
«CTpoeHUEe MOJIEKYJIbI npasuio Yapradoda
ATD».
Oo6opynoBanme: XuMHU4ecKas
nocyaa u 000pyA0BaHHE.
JlaGoparopHasi padora
«HMccnenoBanue HyKJIEHHOBBIX
KHCJIOT,
BBIJICJIEHHBIX U3 KJIIETOK
pa3IMYHBIX OPraHU3MOB)
4.6 Meronsl CrpykTypHas OUoJ0rHs: PackpbIBaTh cofep:kaHue TEPMUHOB
CTPYKTYpHOM OMOXMMUYECKUE U U TMOHATHUI: MOJIEIMPOBAHUE,
Ouonoruu O6nopu3nYecKre UCCIETOBAHNUS | KOMITBIOTEPHBIN AU3aiiH.

cocTaBa M MPOCTPAHCTBEHHOM
CTPYKTYpbI OMOMOJIEKYI.
Mooenuposanue cmpykmypoi u

[lepeuncisTh NepCcrneKTUBHbIC
HaIpaBJICHUS HAYYHBIX
HUCCIIEIOBAHUN




@dynKkyuii 6uomonexkyn u ux
Komniexcos. Komnviomepnuii
OU3aUH U OP2AHUYECKUTL
cuHmes OUOMONEKY U UX

B CTPYKTYpHOI1 Ononoruu,
pacKpbIBaTh UX 3HAUEHUE 115
MEIUIIMHBI U CeJIbCKOT0 X03sHcTBa

HenpupoOoHvIX
Amnanozos
Hroro yacoB mo teme 10
5 Tema «CTpoeHue U G YHKIHMH KJICTKH»
5.1 Tunel KIETOK. 1 Tunsl KIETOK: PackpeiBaTh conepxaHue TEpMUHOB
ITpokapuoTnuecka 3yKapHOTUYECKast U Y TIOHSITUN: MPOKapUOTHYECKas
s KJIeTKa MIPOKAPUOTUYECKAS. KJIETKa, KJIETOUHAs CTEHKA,
CtpykTypHO- MypeHH, (OTOCHHTETHYECKHE
(byHKIMOHATbHbBIE MeMOpaHbl, (h1aresuvH.
00pa30BaHMsI KIIETKH. XapakTepusoBats GopMy U
CrpoeHne NpokapuoTH4YECKON | pa3Mepbl IPOKAPUOTUUYECKUX
kieTku. Knerounas crenka KJIETOK; PYHKIIUU
OakTepuil u apxei. TEHETHYECKOI'0 anmnapara
OcobeHHOCTH CTPOEHUS npokapuoT. OnuckIBaTh MPOLECC
rerepoTpodHoii u cropooOpa3oBaHus, OTMEYATh €ro
aBTOTPOQHOMI 3HAYEHUE JJIs1 BEDKMBAHUS
IIPOKAPUOTUYECKH X KIIETOK. OakTepuil mpu yXyIIICHHUN
MecTto u posiabs TpoKapuoT B YCIOBUU
OMOIIEHO3aX. CYIIECTBOBaHUSI.
JeMoHcTpauun OnuceIBaTh pa3MHOXKEHUE
Tabmuikl u cxembl: «CTpoeHue | nmpokapuot. OLleHUBAaTh MECTO U
9YKapHUOTUYECKOU KIETKU, POJIb IPOKApUOT B OMOIIEHO3aX
«CTtpoeHue
IIPOKAPUOTUYECKON KJIETKU»
5.2 Crtpoenue 2 Crpoenue u PackpbIBaTh conepikanue
9YKapHOTHYECKON (GYHKIIMOHUPOBaHUE TEPMHUHOB M TIOHSTHIA:
KJIETKH. 9YKapUOTHYECKOMN KIIETKH. I1a3MaTuyeckas MemopaHa
IToBepXHOCTHBIN [Tna3maTuueckas MeMOpaHa (nma3maneMma), JKUJKOCTHO-

anmnapar KJICTKU

(mmazmanemma). CTpykTypa
T1a3MaTHYECKON MEMOpaHBbI.
TpaHcIopT BELECTB uepe3
IJ1a3MaTHYECKYI0 MEMOpaHy:

MMacCUBHBIN (muddysus,
obneryéHHas muhhysus),
aKTUBHBIM  (MEpBUYHBIA U
BTOPHUYHBIN AKTUBHBIN
TPaHCIOPT).
ITomynpoHunaemocTsb

MeMOpanbl. PaboTa HaTpuii-
KaJHMEBOro HacoCca.
OHAOIMTO3: TMHOIIATO3,
¢baronuTo3. IK301UTO3.

MoO3auyHas MOJ€JIb, MEMOpaHHbIE
Oenku (nepudepuueckue,
UHTErpaJibHbIC), TTIMKOKAINKC,
nuddysus, 0CMOC, aKTUBHBIH
TPaHCIIOPT, HJOLUTO3, (HarouTos,
IUHOLIUTO3, 9K30LUTO3, KJIETOYHAs
CTEHKa, [JIa3MOJIECMbI, CUMILIACT.
XapaxkTepu3oBaTh 0COOEHHOCTH
CTPOEHUS U PYHKIINH
3yKapHOTUYECKOU KIIETKH;
TPAHCHOPT BELIECTB

yepes I1a3MaTHY eCKyl0 MeEMOpaHy:
MaCCUBHBIN U aKTUBHBIN
TpaHCHOPT; paboTy OeTKoB-




Kiterounas crenka.

CrpykTypa 1 GyHKIHUU
KJIETOYHOM CTEHKU PACTEHUU,
rpudoB.

JdemMoHCcTpanuu

Tabauie! u cxembl: «CtpoeHue
AYKapUOTUYECKOUN KIETKN,
«Ctpoenue

’KMBOTHOM KIJICTKH,
«CTpoeHue pacTUTEeNbHOU
KIJIETKH.

Ob6opynoBanme: CBETOBOM
MHUKPOCKOII; MUKPOIIPENnapaThbl
pPacCTUTENBHBIX, )KUBOTHBIX
KJIETOK.

IIpakTnuyeckas padora
«M3y4eHne CBOMCTB KIIETOYHOU
MeMOpaHbD»

KaHaJoB; pa0oTy HaTpuii-
KaJIMEBOI'0 HAcOCa; CTPYKTYpY U
(GYHKIMU KJIETOYHOW CTEHKU
pacTteHuit

U TpuboB

53

[uTonnazma u eé
OpraHOU/IbI

I[Muronnazma. [{uto301b.
IMutockener. JBuxeHue
IUTOIIa3Mbl. OpraHou/ bl
kieTku. OqHoMeMOpaHHbIe
OpraHOHIbI KIICTKH:
9HJIOTUIA3MATHYECKAs CETh
(BIIC), anmapat I"onbmxu,
JM30COMBI, UX CTPOCHHUE U
¢byHK1MU. B3auMocBs3b
OJTHOMEMOPaHHBIX OPTaHOHIOB
kietku. CTpoeHue
TPaHyJISIPHOTO PETUKYIIyMa.
Mexanuzm nanpasnenus
benxos ¢ IIIC. Cunrtes
pacTBOpUMBIX OeskoB. CHHTE3
KIICTOYHBIX MeMOpaH. [ maakuit
(arpanyJsipHBIL)
SHIOILIAa3MaTHYECKU I
petukynyM. CekpeTopHas
¢byukuus anmnapata ["onbmku.
Mooughurxayus benxos 6
annapame [ onv0xcu.
Copmuposka 6enkos 6
annapame I onv0dxcu.
Tpancnopt BemecTs

B KJeTke. Bakyomnu
pacTUTEIBHBIX

Ki1eToK. KneTounslii cok.

PackpeiBath comepikaHue TEPMUHOB
U TIOHSTH: IUTOIIa3Ma, IUTO30JIb,
IIUTOCKEJIET, KOMIapPTMEHTHI,
OpraHoM/Ibl, SHOIIJIa3MaTHY eCKast
cetb (OIIC), anmapat ["onbmxwy,
JM30COMBI, BaKYyOJIb, pPHOOCOMBI,
aBTOJIN3, BE3UKYJIIPHBIN
TpPaHCIIOPT,

MIEPOKCUCOMBI, KJIETOYHBIH COK,
TYprop, MUTOXOHJIPUH, KPUCTHI,
MJIACTH/IBI, XPOMOILJIACTHI,
JICUKOTIIACTHI, XJIOPOIJIACTHI,
CTpOMa, TPaHbl, TUJIAKOU]I,
JaMerna.

XapakTepu30oBaTh LIUTOIIA3MY
AYKapUOTUYECKOU KIIETKH;

KJIacCU (PUIIMPOBATH OPraHOUIbI

B 3aBHCUMOCTH OT OCOOCHHOCTEH
WX CTpOeHUsI (OTHOMEMOpaHHEIE,
JIByMEMOpaHHbIE, HEMEMOpaHHBIE);
OMHCHIBATHh (DYHKIIMH KaXKJ10TO
OpraHou/ia B KJIE€TKe.

OOBACHATL COOBITHUS, CBSI3aHHBIC

C BHYTPHUKJIETOYHBIM
MUIIEBAPEHUEM, €r0 3HAYCHHE JJIs
opranu3ma. OTMeuaTh 3HaUEeHUE
IIUTOCKEJIETa; XapaKTepU30BaTh €ro
DJIEMEHTHI




Typrop. IlonyaBTOHOMHBIE
OpraHOM]Ibl KJIETKH:
MUTOXOHAPUH, TIJIACTUIBL.
Ilpoucxooicoenue
MUMOXOHOPULL U NAACTUO.
Cumbuocenes

(K.C. Mepeoickosckuii, JI.
Mapeynuc). Ctpoerue u
(GYHKIIMA MUTOXOHIPUNA 1
mractu. [lepsuuneie,
BTOPHUYHBIE U CIIOKHbBIE
TIJIACTHIBI
(OTOCHHTE3UPYIOIINX
3yKapHuoT. XJIO0pOMIACTHI,
XpOMOILIACTBHI, JIEUKOILIACTHI
BBICIIMX PACTCHUM.
JdeMoHcTpanun

Hoprpetsi: K. C.
MepexkoBckuit, JI. Mapryinuc.
Tabmuie! u cxembl: «CTpoeHue
9YKapHUOTUYECKOU KIIETKU,
«CTpOoeHHne )KUBOTHOU
KJIETKH», «CTpoeHne
PacCTUTEIIbHON KIIETKH»,
«CTpoeHrne MUTOXOHIPUN».
Oo6opynoBanme: CBETOBOI
MHUKPOCKOII; MUKpPOIIPenapaThbl
PacCTUTENBHBIX, )KUBOTHBIX
KJIETOK.

IIpakTnyeckas paGora
«M3yueHune NBUKEHUS
LUTOIJIA3MbI B PACTUTEIBHBIX
KJIETKaxX».

JlaGoparopHasi padora
«HMccnenoBanue niaazMoinmsa
U JIeTJIa3MOJIN32a B
pacTUTENbHBIX

KJIETKAX»

(MUKpOTpPYOOUKH,
MUKpPO(DUIaMEHTBI,
MIPOMEXKYTOUYHBIE (PUITAMEHTBHI), UX
POJIb B )KU3HEACSITEIBHOCTH KIETOK
Y TKaHEN

5.4

HememOpanHble
OpraHoOM bl
KJIETKU

HememOpanHbie opranou sl
kietkn CtpoeHue u QyHKIUU
HeMeMOpaHHBIX OPraHOU10B
KIeTku. Pubocomel.
Ilpomescymounvie
Gunamenmol.
MuxkpoduaamMeHThlI.
Axmunoevie

PackpeiBaTh copepxanue
TEPMUHOB U MOHATHI: pubocoma,
MO COMA, MUKPOTPYOOUKH,
TYOYJIMH, KJICTOUHBIN LIEHTP
(LeHTpOCOMA), LIEHTPUOJIH,
HeHTpocdepa, KIyTUKH, PECHUUYKH,
0a3anbHOE TeNblIE.
XapakTepu3oBaTh HeMeMOpaHHbIE




MUKpogunamenmai.
MpbIieuHbIE KIETKH.
Axmumnoevie KomMnonenmuol
HeMbIUEUHbIX KIIeMOK.
Mukpotpy6ouku. Kinerounbliit
ueHtp. CTpoeHHE U IBUKECHHUE
KT'YTUKOB U PECHUYCK.
MukpoTpyOO0UKH HUTOIIIA3MBI.
IlenTpuons. benxu,
accoyuuposanHule ¢
MUKpoguiamenmamu u
MUKPOMPYOOUKAMU.
MomopHnuvie 6enxu.
JdemMoHcTpanuu

Tabauiet u cxembl: «CTpoeHue
’KMBOTHOM KIJICTKH),
«Ctpoenue

PaCTUTEIbHON KIETKH

OpPraHoM bl KJIETKU, UX CTPOECHUE U
byHKIIMN

5.5 Crpoenue u Anpo. O6onouka sapa, PackpriBaTh copepixaHie TEpMUHOB
byHKIMU sapa XpOMAaTHH, U TIOHSITHI: sI11po, sSiAepHas
KapHoIJa3Ma, SapbIIIKH, KX o0oIouka,
CTpoeHue U QyHKITHH. SJIEpHBIE TIOPBI, HYKJIEOIIa3Ma
SAnepublit 0enKOBBIN MaTpUKC. | (Kapuoria3ma), reHOM, XpOMaTHH,
[IpocTpaHcTBEHHOE YXpOMATHH, T€TEPOXPOMATHH,
pacronokeHne XpoMocoM SJIPBIIIKO, XPOMOCOMBI,
B MHTEP(A3ZHOM sIpe. [EHTpOMEpa,
Dyxpomamun u KUHETOXOp, KIIETOUHBIE
2cemepoxpomamun. benku BKIIFOUEHHsI. XapaKTepru3oBaTh
XpOMAaTHHA — TUCTOHBI. KJIETOYHOE SI7IPO KaK IIEHTP
Junamuxa s0epuoii 06o10uky | yIpaBICHUS
6 mumose. Aoepmuwiti JKU3HEACATEIbHOCTBIO KIETKH;
mpaucnopm. TEeHETUYECKHIl anmapat KJIeTOK
Knerounsle BKIIOUEHMS. IYKapHOT, CTPOCHHE U PYHKIHH
JdemoHcTpanun XpPOMOCOM.
Tabauie! u cxeMsel: «Sapo» OnuceBaTh CTPYKTYPHI SIpaA U UX
B3aMMOCBSI3b C OpPraHOUIaMU
IIUTOILIa3Mbl
5.6. CpaBHUTENbHAS CpaBHuUTENbHAS XapakTepru30BaTh TUIIBI KJIETOK
XapaKTepUCTHUKA XapaKTepUCTUKa KJIETOK | DYKapHoT: pacTuTenpHasl,
KJIETOK DyKapuOT JYKapuoT (pacTuTenbHOM, | )KUBOTHAS, TPUOHAS.
KUBOTHOMW, T'PUOHOIN). CpaBHUBaTh MEKIY coboit
JleMoHCcTpauuu CTPOEHHE M IKHU3HEACITEIbHOCTh

Ta6mumip! u cxembl: «CTpoeHune
AYKapUOTUYECKON KIICTKHY,
«CTpoeHHUE )KUBOTHOU
KJIETKIY,

9YKapUOTHYECKUX KJICTOK U POJb
IPOKAPHOT
B OMOLIEHO3aX




«CTpO€eHHE PacTUTEIbHON
xietkn». OdopynoBanue:
CBETOBON MUKPOCKOITL;
MUKpOI penapaThbl
pPaCTUTEIbHBIX, )KUBOTHBIX
KIIETOK.

JlabGoparopHasi pabora
«M3ydeHne cTpoeHus KIETOK
pa3IUYHBIX OPraHU3MOB»

HWtoro yacos no teme

8

6

Tema «O0MeH BellecTB M NpeBpallleHUe JHEPTUM B KJIeTKe

»

6.1

OOMEH BELIECTB —
MeTa00IN3M

3

Accumunsus u
JUCCUMUJISIITUSL — JIBE CTOPOHBI
Metabonuzma. Tumbl oOMeHa
BEIIECTB: aBTOTPO(HBIN 1
rerepoTpodHbIil. YuacTtue
KHUCIOpOa B OOMEHHBIX
nporeccax.

DHepreTuyeckoe odecrnevyeHme
KieTku: npeppaiienue ATO B
O0OMEHHBIX Ipolieccax.
@epMEHTATUBHBIA XapaKkTep
peakuuii KIeTOYHOr 0
Metabonmu3ma. DepMeHTHI, UX
CTpOEHHUE, CBOMCTBA U
MEXaHH3M JICH CTBUA.
Kodepmentsr. OTimmuns
(hepMeHTOB OT
HEOPraHUYECKUX
KaTanu3aTtopos. benku-
aAKTUBATOPHI U OEIKH-
WHTUOUTOPHI. 3aBUCUMOCTh
CKOPOCTH (hepMEHTATUBHBIX
peakiui OT pa3IuYHbIX
(baxTOpoB.

JdeMoHcTpanun

Tabnuibl ¥ CXEMBbI:
«DOTOCUHTES3Y,
«DHepreTudyeckuii oOMen»,
«buocunTes 6enkay,
«Crtpoenue pepmMeHTaN,
«XEMOCUHTE3.
OobopynoBanme: CBETOBOM
MHUKPOCKOIT; 000pyI0BaHKE
JUISL IPUTOTOBJICHUS

PackppIBaTh cojiepkaHe TCPMUHOB
U TIOHATHIA: OOMCH BEIIECTB
(MeTab0M3M), AaCCUMUJISTINS
(aHa®01M3M), WM TIIIACTUYECKUN
00MeH, TMCCUMMIISLIUS
(kaTabOJU3M), WK
SHEpreTUYecKuil OOMeH,
aBTOTPOQBI, TETEPOTPODHI,
aHa’poObI, a3PoObl, (HEPMEHTHI,
AKTUBHBIN IICHTP, cyOcTpaTHast
CneunpUUHOCTb, KOPEPMEHTHI,
OeNKHU-aKTUBATOPHI U OEIKU-
WHTUOUTOPBI.

[Tepeuncnsith 0COOCHHOCTH
TUTACTHYECKOTO M SHEPI €THIECKOT0
oOMeHa B KJIETKE; yCTAHABIIMBATh
B3aMMOCBSI3b MEX/TY TJIACTHY CCKHM
Y DHEPreTUYECKUM OOMEHOM.
Pasznuuate THIIEI 0OOMEHA BEIIECTB:
aBTOTPO(MHBII U TeTePOTPODHBIN.
[TokasbIBaTh poJIb KUCIOPO/IA B
0OMEHHBIX MpoIleccax.
CxeMaTHuecku H300paxaTh
CTpoeHue (pepMeHTa.

Otimyath GpepMeHTBI

OT HEOPraHUYECKUX KaTaJIH3aTOPOB
U OIPENEeTsTh UX POJIb

B ()YHKLIHOHHPOBAHUH KUBBIX
CHCTEM,

B IIPOMBIIIIJICHHOCTH, B MEAHIIHHE, B
MTOBCEIHEBHOM )KM3HU YEIIOBEKA.
CTaBUTh SKCIIEPUMEHT 110
BBISIBJIICHUIO KaTaJIUTHYECKOM

AKTHUBHOCTH




MTOCTOSIHHBIX ¥ BPEMEHHBIX
MHUKpPOIIPENapaToB.
JlaboparopHas padora
«3ydyeHue KaTaauTH4ecKon
AKTHBHOCTH ()EPMEHTOB (Ha
IIpUMepe aMUiIa3bl UK
KaTaiasbl)».

JlaboparopHas pabora
«U3yuenne GpepMeHTaTUBHOTO
pacuierieHus nepokcuia
BOZIOpOJIa

B PAaCTUTEIbHBIX M >KMBOTHBIX
KJICTKaxX»

MEePOKCH/Ia3bl, AMHJIa3bl, OOBSICHATD
IMMOJTYYCHHBIC PC3YJIbTAThI

6.2 ABTOTpOGHBIH [TepBuuHbIii cUHTE3 PackpbIBaTh coepkaHie TEpPMHUHOB
TUI OOMeHa OpPraHWYeCcKUX BEIECTB B U TIOHATHI: oTOCUHTE3, (ha3bl
BEIIIECTB. kieTke. OoToCHHTES. ¢doTocunTe3a (cBETOBAS,
dorocuHTe3 AHoKcu2eHHbIU U OKCUSEHHDIU TEMHOBast), (OTOIN3,

gdomocunmes y baxmepuii. dbochopunpoBanue, LUK

Cseemocobuparowue Kampeuna, HAJI®+ (meperocuuk

nueMenmsl U NUSMEHMbl BOJIOPOJIA).

peakyuonHozo yenmpa. Ponn XapaKkTepu30BaTh MJIACTUYECKU I

XJIOPOIIJIACTOB B IIpoLiecce oOMeH Kak 3Tam ob1iero oomena

¢dorocunTesza. CBeroBas u BEIIECTB; COOBITHS (POTOCHHTE3A

TEMHOBasl (as3bl. (peakiuu CBETOBOM U TEMHOBOM

@omoovixanue, C3-, Cy- ¢az); poJsb XJIOPOILJIACTOB B

u CAM-munwvl pomocunmesa. | mpoiiecce

[TponykTrBHOCTH poTOCHHTE3A. | (POTOCHHTE3A.

Bnusaue pa3znuuHbix GakTopoB | BEISBISTE MPUUUHHO-

Ha CKOpPOCTh (POTOCHHTE3A. CIIEZICTBEHHBIE CBSI3U MEXKAY

3HaueHue pOTOCHHTE3A. MOTJIOIICHUEM COJTHEUHOM SHepruu

JeMoHCTpauun XJIOPOGUIIIIOM U CHHTE30M

Hoprpertst: JIx. [Ipuctium, K. Mostekys1 ATO.

A. Tumupsizes. CpaBHMBATh UCXOJIHBIC BEIIIECTBA,

Tabauis! u CXEMBI: | KOHEUHbIE IPOAYKTHI U YCIOBUS

«DOTOCUHTES IIPOTEKAHUS PEAKLUN CBETOBOU 1
TeMHOBOH (a3 poTocuHTe3a.
VYcraHaBIMBaTh B3aUMOCBS3b
MEXIY (POTOCHHTE30M U
JIIBIXaHUEM ; CBETOBOM M TEMHOBOU
peakuusiMu (pOTOCHHTE3A.
OnenuBaTh 3HaueHUE (POTOCHHTE3A
JUISL )KU3HU Ha 3emiie

6.3 ABTOTpOGHBIN XemocunTes. PaznooGpaszue PackpbiBath copepikaHue TEPMUHOB
TUI OOMEeHa OpPraHU3MOB-XEMOCUHTETUKOB: | U IMOHSATHI: XEMOCHHTES.

BELIECTB. HuTpuuupyromue 6aktepun, | OOBICHUTH CYLUTHOCTh
XeMOCHHTE3 xKeye300aKTepun, XEMOCHUHTE3a, PACKPbIBAThH €r0




cepobakTepuu, BOJIOPOIHbBIE
OakTepun. 3HaUCHUE
XEMOCHHTE3A.
JdemMoHCcTpanuu

[TopTpeTsi: C. H.
Bunorpanckui, I'. A.
3aBap3uH.

TaOuIIbl B CXEMBI:
«DOTOCHUHTE3,
«XEeMOCHHTE3»
JlaGoparopHas pabGora
«CpaBHEHUE MTPOIIECCOB
(hOTOCHHTE3a U XEMOCHHTE3a)

3Ha4eHue B bnmocdepe.
[IpuBoauTH IPUMEPHI
XEMOCHHTE3U PYIOLINX OaKTepuid
(HuTpUULIHpYIOIINE OaKTepHUH,
Kene300aKTepur, CepoOaKTepHH,
BOJIOPOJIHBIE OAKTEPHH) U
XapaKTepH30BaTh UX
KU3HEICATSIIEHOCTb.
CocTaBnATh ypaBHEHUS PEAKIIUT
XEMOCHHTE3a.

CpaBHHMBATh XEMOCHHTE3

¢ poTrocuHTE30M

6.4

OHepreTUYecKuii
o0MeH —
JTIACCUMUJTSIIIHS

AHa’poOHbBIE OPraHU3MBI.
Buner 6poxxenns. [IpoayKkTe
OpOKECHHS U X
WCIIOJIb30BAHUE YEITOBEKOM.
AHarpoOHbIE
MHUKPOOPTaHU3MBI KaK
00BEKTHI OMOTEXHOJIOTUH U
BO30yIUTENIN OOJIC3HEH.
AdpoOHBIE OpraHu3Mbl. DTaIlbl
SHEPreTUYECKOro oOMeHa.
ITonroToBUTEILHEIN JTAIl.
['mukonu3 — GeckuciopoHoe
pacierieHre TIIFOKO3bI.
buonoruueckoe oKuciIeHuE,
WM KIIETOYHOE AbIxaHue. Pob
MHTOXOHJIPHI B IIpoIeccax
OMOJIOrMYECKOro OKHCIIEHUS.
[{uknnueckue peakiuu.
OxucimrenpHOE
dbochopunupoBanue. Irepeus
MeMOpanHo20 epaduenma
npomonos. Cunmes AT®D:
paboma npomonuou ATD-
CUHMA3®L.

[IpeumyriecTBa a3podHOTO
IIyTH 0OMEeHa BEILECTB Iepes]
aHa’pOOHBIM. D PPEKTUBHOCTH
SHEPreTUYECKOro 0OMeHa.
JdemMoHcTpanuu

[TopTpeTsi: B. A. DHrensrapar,
I1. Mutuemn.

Tabnuiibl ¥ CXEMBI:
«DHepreTuyecKuii oOMeH».

PackpbIBaTh copepikaHne TS PMUHOB
Y TIOHSTHIA: STaITbI
JHEPreTUYecKoro oomMeHa —
MMOJATOTOBUTEIILHBIN,
OeCcKHCIOpOIHBIN (aHA3POOHBIIT),
KHUCIIOPOAHBIN (a3pOOHBIN);
TJIUKOJTU3,

OporkeHue, OUoIOrnyecKoe
OKHCIIEHUE (IbIXaHUE), UK
Kpebca,

OKHUCJIMTEIbHOE
dbochopunrpoBaHue, NPOTOHHBIN
rpaaueHT, npotoHHas AT®-
CHHTa3a.

[Tepeuncnsitb 0COOCHHOCTH
SHEPreTHYECKOro OOMEHa B KIIETKE.
OnuceIBaTh ATAIbI
JHEPreTUYECcKOoro oomMeHa
(TTOATOTOBUTEIHHBIN,
OECKUCIOPOIHBIN, KUCIOPOAHBIN) U
CPaBHUBATh UX MEXAY COOOM.
XapakTepru3oBaTh PEAKITUN
TJIMKOJIN3a, OPOXKEHUS, KIIETOYHOTO
JIBIXaHMUSL.

YcTaHaBIMBaTh B3aUMOCBS3b
MEXy TJIMKOJIH30M, KJIETOYHBIM
JBIXaHHEM F CHHTE30M MOJIEKYJI
ATO.

CocTaBnATh ypaBHEHUSI OCHOBHBIX
9TANoOB YHEPreTUUECKOro 0OMEeHa B
KJIETKE.

PaccuuThiBaTh SHEPreTUYECKYIO

3G GEKTUBHOCTH TIMKOIN3a U




JlaboparopHasi pabGora
«CpaBHEHHE MTPOLIECCOB
OpOXKEHUS U ABIXaHUSD)

OMOJIOTUYECKOTO OKUCIIECHUSI.
Ha3bIBaTh HCXOHBIC BEIIECTBA,
KOHEYHBIE TPOAYKTHI U YCIOBUS
MPOTEKAHUS PEAKLIN I
SHEPreTUYECKOro OOMeHa.
CpaBHUBATH YHEPTETHUCCKYIO

3¢ HEKTUBHOCTH OECKUCIIOPOTHOTO
U KUCJIOPOJHOTO TAIOB KOHCYHBIC
MPOAYKTHI U YCIIOBUS MPOTEKAHUS
peaKIHii SHEPreTHIecKoro ooMeHa
SHEPreTUIEecKOro ooOMeHa

HNroro yacos o teme
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7 Tema «HacJsencTreeHHass HHPOPMALMA M pean3anus e€¢ B KIeTKe»
7.1 | Peaknuu 2 Peakuuu matpuuHoro cuHresa. | PackpeiBaTh coaepxaHue
MaTpUYHOT O [IpyHIMD KOMIIJIEMEHTAPHOCTH | TEPMHUHOB U MOHSATHIA: TEH,
CHUHTE3a B pE€aKUUAX MATPUYHOIO FEHETUYECKUI KOJI, KOJIOH
cuHTe3a. Peamm3anms (TpUIIIET), CTOM-KOJAOHBI, MATPHUIIA,
HACJIEZICTBEHHON HHPOpPMAIUH. | MATPUYHBIN CUHTE3,
I'enernueckuii Kox, €ero tpanckpunuus, PHK-nonmumepasa,
coiicTBa. TpaHckpunuus — POMOTOp, CIJIAMCUHT, UHTPOH,
MatpuuHbii cunTe3 PHK. 9K30H. XapaKTepU30BaTh PEAKLIUN
[IpyHIMIIBI TPAHCKPUIILINK: MaTpPUYHOI'O CUHTE3a, CBOMCTBA
KOMIIJIEMEHTapHOCTb, TE€HETUYECKOro Koga. OnuceBaTh
AHTUNAaPaJUIEIbHOCTD, 3Tanbl TPAHCKPUIILUU U
ACUMMETPUYHOCTb. TPAHCIISILINK; YCTaHABIUBATh
Cospesanue mampuunvix PHK | B3aUMOCBSI3b MAaTPUUYHBIX pEaKLUM
8 3YKAPUOMUYECKOU KIemKe. B KJIETKE; CXEMaTHYECKH
Hexooupyrowue PHK. n300pakaTh MaTPUYHBIE PEAKIIUU
JdemMoHCcTpauuu TPAHCKPUIILUN U TPAHCIISILIAH.
IToptpet: H. K. Konb110B. Pemats Onosornueckue 3aaaun Ha
TabmuIe! ¥ CXeMBbL: ONpeIeNIeHN e TTOCIEN0BATEIbHOCTH
«buocunres OeaKa, nykineotuaos JIHK u MPHK,
«I"eneTnueckuit Koa» MIPUMEHSISI 3HAHUS O PEAKIIUAX
MaTpUYHOT O
CHUHTE3a, TEHETUYECKOM KOJIE,
MPUHLHIE KOMIUIEMEHTAPHOCTH
7.2 Cunre3 Oenka 2 Tpancnsuus u e€ rTansl. PackpbIiBaTh coepkaHue TEPMUHOB

VYyactue tpancnoptasix PHK
B OnocuHTe3e Oenka. Y cloBus
OmocuHTe3a OemKa.
KoaupoBanue aMHHOKHUCIIOT.
Ponb pubocoMm B GuocuuTe3C
OcIKa.

JdeMoHcTpanun

Ta0JHIbI U CXEMBL:
«brocunTe3 Oelkay,

Y TIOHSATUIA: TPAHCIISILUA,
antukonoH, TPHK, amunoanmn-
TPHK-cunTeTasza (konasa),
nosupudocoma (Iomcoma).
XapakTepu3oBaTh CBOICTBA
IF€HEeTUYECKOro KOJa.

OnuchIBaTh ATAaNbl TPAHCISIIINT U
CXEMaTU4ECKH U300 pakaTh
MaTPUYHBIE PEAKIIUU TPAHCIIALIAHN.




«['eneTnueckuil KOI»

Pemate Onororunyeckue 3agaun
Ha O pe/ieJICHNE AaHTUKOIOHOB
TPHK, nmocienoBareIbHOCTH
AMHUHOKMCJIIOT

B MOJICKYJIe OeJKa, TPUMEH SIS
3HAHUS O PEAKIHIX MATPUIHOTO
CHUHTE3a,

TEHETHYECKOM KOJI€, IIPUHIIUTIC
KOMILJIEMEHTAPHOCTH

7.3 MexaHU3MBbI Cogpemennvie npeocmagnenusi | PackpblBaTh cofiepyKaHUuE TEPMUHOB

HKCIPECCUU T'€HOB 0 CIMpOEeHUU 2EHO8. Y TIOHSITUI: OnepaTop, ONEepPOH,
Opranuzanus reioma y CTPYKTYpPHBIE I'€HbI, TPOMOTOD,
MPOKAPUOT U IYKAPHUOT. perpeccop.
Perynsums aktuBHOCTH TeHOB | ONIUCBHIBATh CTPYKTYPY F'eHOMA
y mpokapuot. [ umoresa MIPOKAPUOT; XapaKTEPU30BaTh
omnepona (d. XKaxo0, XK. paboTy HHAYIUOEIBEHOTO U
Mano). pernpeccu0ensHOro ONnepoHa.
Monexyasapuvie mexanuzmol Briaensite CTpyKTYpHYIO U
9KCNpeccuu 2eH08 y yKapuom. | PeryasTOpHble YaCTH I'eHa
Ponv xpomamuna 3YKapHUOT.
8 pe2ynAayuLU pabomuol 2eHO8. CpaBHUBATB MPOIECCHI SKCIIPECCUU
Perynsmus oOMeHHBIX T'€HOB y IPOKapUOT U DYKApHUOT.
IIPOIIECCOB B KJIETKE. XapakTepu30BaTh TUIIOTE3Y
Knerounsrit romeocras. onepona (d. XKakob, XK. Mano).
JeMoHCTpauuu OrnuchIBaTh MEXaHU3M
TabauIs! ¥ cXeMbl: O ACPIKaHUS
«buocunTes denkay, KJIETOYHOT'O TOME0CTa3a
«["eHeTHUECKUI KO

74 OcHOBBI Bupycsl — HekileTOUHBIE PackpeiBath conepxanue

BHUPYCOJIOTHH. (GOpMBI )KU3HH U O0JHMTaTHBIE | TEPMHUHOB U MOHATUI: BUPYC,

Nudopmanmonna napa3uthl. CTpOGHUE TPOCTHIX | BUPHOH, CEP/IIEBUHA, KAIICU]I,

s Onosorus Y CJIO)KHBIX BHPYCOB, oOpaTHasi TPaHCKPHIIITHS,

PETPOBUPYCOB,
Oaxreprnodaros.

Kuznennouii yuxn JJ[HK-
coodeporcawux eupycos, PHK-
co0epacayux 8Upycos,
baxmepuoghacos. Obpamuasn
MPAaHCKpunyus, pesepmasd,
unmezpasa.

Bupychsie 3a001eBaHus
YeIIOBEeKa, JKUBOTHBIX,
pactenuii. CITN /], COVID-19,
COIMaJIbHBIC U MEIUIIMHCKHIE
MPOOJIEMBI.
buoungopmamuxa:

peTpoBHUpYCHI, OakTepuodar, BUpyc
MMMYHOJIe(PUITUTA YeTTOBEKa
(B1Y), npupoaHo-o4yaroBsle
UH(EKINN.

XapakTepu3oBaTh BUPYCHI,
peTpoBHUpYyCHI 1 OakTepruodaru Kaxk
BHYTPUKJIETOYHBIX IaPA3UTOB
IPOKAPHOT U 3yKapHOT.

H3narate runore3sl
HBOJIFOLIMOHHOTO IPOUCXOXKIACHUS
BHUPYCOB.

OrnuceIBaTh MEXaHNU3M

B3aUMOJIEN CTBUSI BUPYCA U KIIETKH,
WH(DEKIMOHHBIA BUPYCHBIH




uHme2payus U aHaIu3 60 bUUX
maccusos («bigdata»)
CMPYKMYPHBIX OUOLOSUHECKUX
oannvix. Hanomexmnono2uu 6
buono2uu u meouyume.
Ipoepammupyemvle hynrkyuu
benxos. Cnocobwvl docmasku

JIeKapcms.
JdemMoHCcTpanuu

IToptper: JI. V. MBaHOBCKHIA.
Tabnuis! u CXEMBL:
«["eneTnueckuit KO,
«Bupyco», «bakTepuodarn».

IIpakTnyeckas padora
«Co3zanue MoJ1eIM BUpyca»

nporecc.

XapakTepu3oBaTh MEXaHU3MbI
BEPTUKAIBHOW U TOPU3OHTATILHOU
nepegayu BUPYCOB; 3a00JIeBaHUS
SKMBOTHBIX U PACTEHUH,
BBI3BIBAEMbIC BUPYCAMU.
HassiBaTh BUpyCHBIE 3a00€BaHUA,
BCTPEYAOLINECS Y YETIOBEKA:
TPHIII, KJICIICBOU SHIIC(aIHT,
rematut, COVID-19, CITU/.
CobmronaTh mpaBuIia MOBEICHUS

B OKPYXaOLIEN MPUPOJHOM Cpelie,
Mep npodUIaKTHKN
pacnpocTpaHeHHUs BUPYCHBIX
3a0osieBaHUM (B TOM YU CIIE
BUY-undexunn)

Hroro yacos o teme
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8 Tema «’ Ku3HeHHBIH UK KJIETKH»

8.1 Kuznennsnii nukin | 1 Kiierounslii nuki, ero PackpbiBaTh conepxanue
KJIETKH MIEPUOJIbI U PETYIISALUS. TEPMHUHOB M MOHATHUN: KIIETOUHBIN

WNurepdaza u Mutos. UK, uaTepdasza. [lepeuncnars
OcobOeHnHoCTH TTPOLIECCOB, MEPU OBl ) KU3HEHHOT O [IUKJIA
MPOTEKAIONIMX B UHTEp(Daze. KJIETKU U XapaKTepru30BaTh
[ToaroToBka KIeTKH K MPOTEKAOUINE B HUX MPOLIECCHI
JEJICHUIO.

IIpecunrernueckuit

(MOCTMUTOTUYECKHUA),

CUHTETUYECKUU U

MOCTCUHTETHY ECKHI

(IpeMUTOTHYECKUI ) TEePHOJIbI

uHTEpPa3HI.

JdemMoHCcTpanuu

TaGnuIbl U CXEMBI:

«OKM3HEHHBIN UKIT KIETKN,

«MuTto3»

8.2 MatpuyHbIi 2 Martpuunsbiii cuntes3 JJHK — PackpeiBaTh conepxxanne
cunre3 JTHK. perumkanus. [ IpuHIUnsL TEPMHUHOB U TTOHATUI: PEIINKAIUS
XpoMOCOMBI penmukanuu JJHK: (pemyrmkanus),

KOMILIEMEHTAPHOCTb, KOMILIEMEHTApHOCTb,
MOJYKOHCEPBATUBHBINA CUHTE3, | aHTUIAPAJUIEIbHOCTb,
AHTUNAPAJUIETbHOCTb. JIHK-nonmmmepasa, Tenomepa,

Mexanusm permkanuu JJTHK.
Xpomocomel. CTpoeHue
xpomocoM. Termomepsl u
TenoMepasa. XpoMOCOMHBIN
HaOOp KJIETKU — KapUOTHII.

perIMKaloOHHAas BUIIKA,
XpOMOCOMa, XpPOMOCOMHBII Ha0bop,
HYKJIEOCOMBI, CECTPUHCKHE
XpOMAaTU/Ibl, HEHTPOMEDPA,
KapUOTHII, TAILTONTHBIN 1




JMITONIHEIN 1 TaIlJION IHBII
HabOPbI XPOMOCOM.
['omosornyHbIE XpOMOCOMBI.
ITonmoBbie XpOMOCOMBI.
JdemMoHCcTpanuu

TabauIbl U CXEMBI:
«KW3HEHHBIA 1K KICTKU,
«CTpOoeHHE XpOMOCOMY,
«Pemmukamus JITHK.
Oo6opynoBanme: CBETOBOI

MHUKPOCKOIT; MUKPOIIPENapaThl:

«MHuTO3 B KJI€TKaX KOpEIKa
JTyKa».

JlaGoparopHasi padora
«M3ydeHne XxpoMocoM Ha
rOTOBBIX MUKpOIIpENapaTax»

JTUTITIONTHBIN HA0OP XPOMOCOM,
FOMOJIOTUYHBIE XPOMOCOMBI,
MIOJIOBBIE XPOMOCOMBI.
XapakTepu3oBaTh CTPOECHUE
XpOMOCOM, KapUOTHUIIOB
OpraHu3MOB.

[lepeuncnsaTh MPUHIUATIBI
penymukanuu JJHK u naBats um
COJIEPXKATENbHYIO XapaKTEePUCTHUKY.
OnuchIBaTh MEXaHU3M PETUTUKALINT
JIHK.

CxemaTuyecku u300paxaTh
cTpoeHue MertadazHoi
XPOMOCOMBI.

Paznruate XpoMocoMbI

Ha MUKpOIpernapaTax u
MuKpogororpadusix

8.3 [lenenue kneTku — JlesieHne KIETKU — MUTO3. PackpbiBath conep:kaHue TEPMUHOB
MHTO3 Craguu muTo3a 1 U TIOHSTUI: MUTO3, Ipoda3sa,

MIPOUCXOISAIINE B HUX Mmetadasa, anadasa, Tenodasa,
npoueccsl. Turnsl MUTO3a. KApUOKUHE3, LINTOKUHE3, BEPETEHO
Kapuokunes u HUTOKUHES. JIeJIeHHUs],
buonornyeckoe 3HaueHue MeTadaszHas IacTHHKa, 60po3na
MUTO3A. JICJICHUS.
JdeMoHCTpauuu [Tepeuncnare nocne0BaTeNbHOCTD
TaOauIbl U CXEMBI: CTagui MHUTO3a U OIMCHIBATH
«KU3HEHHBIN LUK KIETKH», MPOUCXOJIAIIME HA HUX TIPOLECCHI.
«CTpoeHne XpoMoCoM», CpaBHHMBATh 0COOECHHOCTH
«Pemmukamus JTHK», MPOTEKAHUS MUTO3a B
«Mmuto3y. pPacTUTENBHBIX U KUBOTHBIX
Ob6opynoBanme: CBETOBOM KJIETKAX.
MUKPOCKOIT; MUKporpenapatsl: | OObACHATH OMOIOrHYECKHI CMBICIT
«MuTO3 B KJI€TKaX KOpeIIKa MHTO3a.
JyKa. Pa3znuuate ctanun murosa
JlaboparopHas pabora Ha MUKpOIpenaparax u
«Habmonenne MuTo3a B MuKpogoTorpadusax
KJIETKaX KOHYMKA KOpellKa
JyKa (Ha rOTOBBIX
MHUKpOIIpenaparax)»

8.4 Perynanus Perynanus MUTOTHYECKOTO PackpbIBaTh copep:kaHue TEPMUHOB

YKU3HEHHOT'O LMKJIa KJIETKH. Y TMIOHATHI: aronTos,

[IUKJIa KIIETOK

[Tporpammupyemas KJIeToOUHast
rudesb — arnomnTos.

Knero4yHoe s1po, XpOMOCOMBEI,
(GyHKIMOHAIbHAS T€HOMHUKA.
Mexanuzmol nporupepayuu,

nponudepanus,
nuddepeHIpoBKa.
XapakTepu3oBaTh PEryIsIUIo
MUTOTHYECKOTO IIUKJIA KJIETKH.
OOBACHATH OMOJTOTUYSCKUN CMBICIT




ougpgepenyuposxu, cmapenus
u eubenu kiemox. «L{ugposas
KIemKa» —
ououHpopmamuyeckue mooenu
@DYHKYUOHUPOBAHUS KIIeMKU.
JdeMoHcTpanun

Tabnuiibl U CXEMBI:
«Ku3HEHHBIN UK KICTKU,
«CTpoeHHe XpOMOCOM,
«Pemmukanus JTHK», «Muto3»

3anporpaMMHUPOBAHHOM KJIE€TOUYHOM
rudenm — anonTo3a.
VYcTanaBimMBaTh B3aMMOCBSI3b
MEX/1y TOMEOCTa30M KJIETOK U UX
TUOECITBIO

HNroro yacos o teme
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Tema «CTPOEHUE U ®YHKIIMU OPI"TAHU3MOB»

OpraHnusm Kak
eIMHOE 11eJI0e

1

buonornyeckoe pazHoobpazue
oprann3MoB. OJJTHOKJIETOYHBIE,
KOJIOHHUAJIbHBIE,
MHOT'OKJIETOUHBIE OpPraHU3MBI.
OCOOEHHOCTH CTPOEHUS U
KU3HEJEATEIbHOCTH
OJTHOKJIETOYHBIX OPraHU3MOB.
bakrepun, apxenu,
OJTHOKJIETOUHBIE I'PUOBI,
OJIHOKJIETOYHBIE BOJOPOCIIH,
JpyTUEe IPOTUCTBHI.
KonoHnuaneHble OpraHu3Msl.
B3anmocss3p yacreit
MHOT'OKJIETOYHOI'O OpraHu3Ma.
Tkanu, opraHbl U CUCTEMBI
opraHoB. OpraHusMm Kak
enuHoe nenoe. ['omeocras.
JdemMoHCcTpanuu

TabmuIe! ¥ cXeMBbl:
«OIHOKIIETOUHEIE
BOZOPOCIINY,
«MHOroKJIETOUHBIE
BOZiOpociIny, «bakrepuny,
«IIpocreitmme», «Opransl
LBETKOBBIX PACTCHUII»,
«CucTeMbl OpraHoB
IT03BOHOYHBIX )KMBOTHBIX),
«BHyTpeHHee cTpoeHune
HaceKkoMbIx». O0opynoBaHue:
CBETOBOW MHKPOCKOIT,
MUKpOTIpenapaTsl
OJTHOKJIETOUHBIX OPraHU3MOB;
YKUBBIE SK3EMILISPBI
KOMHATHBIX PACTEHUH;

PackpbIBaTh cofiepkaHie TEPMUHOB
U

IIOHSTHUI: OPraHU3M, OpraH,
OpraHesulbl, CHCTEMa OPraHoB,
anmnapar, QyHKLHOHaJIbHAs
cucreMa, romeocras. [lepeuncusaTs
CTPYKTYpPHO- (YHKIIMOHAJIbHbIE
4acTU OJHOKJIETOYHBIX,
KOJIOHHAJIbHBIX, MHOI'OKJIETOUHBIX
Y MHOT'OTKaHEBbIX OpPraHU3MOB.
Xapakrepu30BaTb 0COOCHHOCTH
CTPOCHHUS U )KU3HEAEATEIbHOCTU
OJIHOKJIETOYHBIX OPraHU3MOB,
KOJIOHHAJIbHBIX, MHOTOKJIETOUHBIX U
MHOTI'OTKaHEBbIX OPraHHU3MOB.
CpaBHUBaTh MEXIYy CO00I
OJTHOKJIETOUHBIE, KOJIOHUAJbHBIE,
MHOT'OKJIETOUHBIE U
MHOTI'OTKaHEBbIE€ OPraHNU3Mbl




repOapuu pacTeHUM pa3HBIX
OTICJIOB; BJIAXKHBIC ITpCHIapaThl
YKHBOTHBIX

9.2 TkaHu pacTeHuit Tkanu pacTeHui. Tunsl | PackpbiBaTh cofiep:KkaHe TEPMUHOB
pacTUTEIbHBIX TKaHEH: | U TOHATUW: TKaHb, SIHUIECPMUC,
oOpa3oBareibHas, IOKPOBHas, | MpoOKa, KOpka, Jy0d, JpeBecuHa,
MPOBOJAIIAsl, OCHOBHAS, JPEBECUHHBIE BOJIOKHA, JIyOsIHbIE
MexaHuuyeckass. OCOOEHHOCTH | BOJIOKHA, COCYJbl, KaMEHHUCTbIE
CTpOeHUsI, PYHKIINH U KJIETKH.
pacrnooKeHUs TKaHEH B XapakTepu30BaTh TUIIBI
OopraHax pacTE€HHUM. PaCTUTENIbHBIX TKAHEM:
JdemMoHCcTpannu oOpa3oBaresbpHas, TOKPOBHas,
Tabnuiibl ¥ CXEMBIL: MPOBOASILIAs, OCHOBHAS,

«Tkanu pacteHnit», «Opranbl | MEXaHUUYECKAs]; IEPEUUCIATh
LIBETKOBBIX PACTEHUI», 0COOEHHOCTH MX CTPOEHUS U
«KopHeBbI€ cucTeMbl», BBITIOJTHSIEMbIE () YHKIIUH
«CtpoeHue cTeds»,
«CTpoeHue JMCTOBOM
nactTuHKn». O0opynoBaHue:
YKUBBIE SK3EMILISPBI
KOMHATHBIX pacTEeHUH;
CBETOBOM MHKPOCKOII;
MHUKpONpenapaThl TKAHEH.
JlabopaTropnas padora
«M3ydeHne TKaHe! pacTeHNU»
9.3 TKaHU )KUBOTHBIX TkaHu KUBOTHBIX U YEJIOBEKA. | PackpbIBaTh copepkaHue TEPMUHOB
U YeJIOBEKa THuIIBI )KUBOTHEIX TKaHEH: Y TIOHSATUIA: SMUTEIUMN, CEKPET,

SIUTENaIbHAS,
COCIMHUTEIbHAS, MBITIICUHAS,
HepBHas. OcobeHHOoCTH
cTpoeHus, QyHKIU 1
pacnoiaoKeHus TKaHel B
opraHax )KMBOTHBIX U
YyeloBeKa.

JdemoHcTpanun

Ta0mmie! 1 cxeMbl: «TkaHu
KUBOTHBIX», «CKeEJIeT
YEJIOBEKAY,
«[IumeBapuTesibHas CUCTEMAY,
«KpoBeHocHas cucremay,
«JlpIxaTeapbHas cucTeMay,
«HepBHas cucremay, «Koxa»,
«MBplllIeyHas cUCTEMa.
Ob6opynoBanme: CBETOBOM
MMKPOCKOIT; MUKpPOIpenapaThl
TKaHEeH.

MBIIIEYHbIE BOJIOKHA, HEHPOH,
HEUPOTus.

XapakTepu30BaTh TKaHH )KHBOTHBIX
U YeJIOBeKa: dSIuTeNrnaIbHas,
COEIMHUTEIIbHAS, MBIIIICYHAS,
HEpBHAas; EPEUNCIITH
0COOEHHOCTH MX CTPOEHUS U
BBINOJTHSIEMbIE (DYHKITHH




JlaboparopHasi pabGora
«3ydeHne TKaHe! JKUBOTHBIX)

94 Oprasst. Opransl. BereratuBHsle 1 PackpeiBath copepxanue
Cucremsl re€HEepaTUBHBIE OPTraHbl TEPMUHOB U MOHSATHI: OpraH,
OpraHoB pactenuii. Opraubl U CUCTEMBl | KOPEHb, I100OET, [[BETOK, IJI0J], CEM,

OpraHoOB JKUBOTHBIX U II0JIOBBIE XK EJIE3bl, 10JIOBBIE
yenoBeKka. OyHKIMY OPraHoB U | IPOTOKU, KOIYJISITUBHBIE

CHCTEM OpPraHoOB. OpraHsbl, CUCTEMBI OPIaHOB.
JeMoHCTpauuu XapakTepu30BaTh BEr€TATUBHBIE U
Tabauiet 1 cxembl: «Oprassl TE€HEPAaTUBHBIE OPraHbl PACTEHU,
LIBETKOBBIX PACTEHUI», COMAaTUYECKHE U PETYJIATOPHBIE
«KopHeBble cuctemb», OpraHbl )KUBOTHBIX; IEPEUUCIIATH
«CtpoeHue cTedisy, 0COOEHHOCTH UX CTPOEHUS U
«CTpoeHue IMCTOBOU BBINOJHAEMbIE (PYHKITUH.
IIJIACTUHKN, VYcTaHaBIMBaTh B3aUMOCBA3U
«CKeneT 4enoBeKay, MEXy CTPOEHHEM OPraHOB U UX
«[InmeBaputenbHas cucremMa», | QYHKLHAMU.

«KpoBeHocHas cucremay, Pa3nnuate BUIBI TKAHEH, OpraHbl U
«JlpIxaTenbHas cucreMa, CHUCTEMBI OPTaHOB, B TOM YHCJIE
«BblaenurenbHas cucrema, YeJI0BEKa, Ha MUKpOIIpenaparax,
«HepBHas cucrema, BJIQXKHBIX [Iperaparax, repoapusix u
«OHJIOKPUHHAsL CUCTEMAY. MHUKpodoTorpadusx, Tabnunax,
OobopynoBanme: )XUBbIE MOJEISIX U MYJISIKAX

9K3EMIUIIPI KOMHATHBIX

pacTeHuii; repbapuu

pacTeHul pa3HbIX OTJICJIOB;

CKEJIEThI

[I03BOHOYHBIX; KOJUIEKIIUH

6eCr03BOHOYHBIX )KHBOTHBIX;

BJIQYKHBIE MTpenapaTsl

KUBOTHBIX, CKEJIET

YEII0BEKA.

JlabGoparopHas pabGora

«M3ydeHne opranos

LBETKOBOI'O PACTCHUS

95 Onopa tena Omnopa Tena opraHu3MoB. PackpeiBath conepxkanue
OpPraHHU3MOB Kapxkac TEPMUHOB U IOHATHIL: OIIOPHbIE

pacteHnii. Ckenersl
OJHOKJIETOYHBIX U
MHOTOKJIETOUHBIX )KMBOTHBIX.
Hapy»xHbIi1 1 BHyTpEHHHI
ckenet. CTpOCHHE U TUTIBI
COEAMHEHHUS KOCTEH.
JdemMoHcTpanuu

Tabauue! u cxemsl: «CTpoeHue
crebis», «CTpoeHue JMCTOBON

CHCTEMbI, 000JIOYKH KIIETKH,
buOpUILTBI, KapKac, HAPYKHBIN
CKeJeT (XUTUHOBBIN TTOKPOB),
TUJIPOCTATHYECKHI CKEJIET,
BHYTPEHHHI CKEJIET, KOCTH
(ITMHHBIE, KOPOTKHE, TIIIOCKHUE),
COCIMHEHHMSI KOCTel, HeTTOABM)KHbIE
(LIBBI), TOMYTIOABMKHEIE,
MOJIBYKHBIC




IIJTAaCTUHKN), «CkeJet
YEJIOBEKa».

ObopynoBanme: CKEJIETHI
IIO3BOHOYHBIX; BJIAXXHBIC
nperapaTthbl )KUBOTHBIX; CKEJICT
YEIIOBEKA; PAKOBUHBI
MOJUTIOCKOB; KOJIJIEKIIUU
HACCKOMBIX, UTJIOKOXKHX

(cycTaBbl), OTAEINBI CKETeTa
MO3BOHOYHBIX JKUBOTHBIX: U€peIl,
0CeBOM cKeJeT (I03BOHOYHUK,
rpyaHasi KJeTka, Xopaa), rmosca
KOHEYHOCTEH, CBOOOIHEIE
KOHEYHOCTH.

OnuceiBaTh HapyKHbII u
BHYTPEHHHUI CKEJIEThl >KUBOTHBIX,
CTPOEGHHE U THUIIBI COEAUHEHUS
KOCTEH.
VYcranaBnuBaTh
MEXAY  CTPOEHUEM
CHCTEM M UX
(GYHKIIUSMU B OpraHu3Me.
CpaBHHMBATH CTPOCHHUE OMOPHBIX
CUCTEM

pacTEeHUH U )KMBOTHBIX

B3alMOCBSI3H
OMOPHBIX

9.6 JBrxenue JIBM>KE€HUE OPraHU3MOB. PackpbIBaTh copep:kaHue TEPMUHOB
OpPraHu3MOB JIBUKEHHE OJJTHOKJIETOUHBIX U TIOHATHH: IBH)KEHUE,
OpraHu3MoB: aMEOOUTHOE, JIBUTaTEJIbHbIE OPTaHEIIbI,
KTYTUKOBOE, PECHUYHOE. JBUKEHHUE ITPOCTEHUILINX
JIBUKEHHE MHOTOKJIETOUHBIX (am&0ouHOE, KI'YTHKOBOE,
pacTeHUi: TPOIKU3MbI M HACTHH. | PECHUYHOE), IBUKEHUE PACTEHU I
JIBUKEHNE MHOTOKJIETOUHBIX (TpOnM3MBbI, HACTUH ), MBILICYHbIE
KUBOTHBIX U YEJIOBEKa: CHCTEMbI (cokpaTHUTeNIbHBIE
MBbIIIICYHas cucTeMa. Pediekc. | BOJIOKOHIIA,  KOXHO-MYCKYJIbHBIN
CkeneTHble MBIl U UX MEIIOK, CKEJIETHAasi MYCKYyJaTypa),
pabora. CKeJICTHAs MBbILIIA
JdemMoHCcTpanuu (MBIILIEYHOE BOJIOKHO,
Tabauie! ¥ cxeMbl: Muopubpuia), BICIINE
«OJTHOKJIETOYHbIE JBUTATEIbHbIE IEHTPbI, paboTa
Bozopocsmy, «IIpocTeiimmey, | MBI (IBUTAaTEebHAS,
«CTpOEeHHE MBIIILBD, COMaTH4ecKasi), MbIILIEYHOE
«MplIlIe4HAs] CUCTEMAY» YTOMJIEHHUE.
XapakTepu30oBaTh BUbI IBH)KEHUS
OJTHOKJIETOUHBIX U
MHOT'OKJIETOYHBIX OPraHU3MOB.
OnuceIBaTh CKEIETHBIE MBIIIIIBI U
ux pabory.
YcTaHaBiIMBaTh B3aUMOCBSI3b
MEXy CTPOEHUEM OIOPHBIX
CHCTEM U
JBUKCHUSIMU OPraHU3MOB
9.7 [Tutanue ITuTanue opraHu3MoB. PackpsiBaTh copepxaHie TEpPMUHOB
OpPraHu3MOB ITornomenue Boxbl, Y TIOHATHN: IUTaHUE,

YIJICKHCIIOro ra3a u

MUICBAPEHUE,




MUHEpaIbHBIX BEIIECTB
pacTeHUsIMHU.

[IutaHue )KUBOTHBIX.
BuyTpumnosoctHoe u
BHYTPUKJIETOYHOE
MUIIEBapPCHHE.
MTO3BOH OYHBIX
Otnensl
MULIEBAPUTEIBHOIO TPAKTA.
[TuieBapuTEnbHBIE K EIIE3bI.
[InmeBapuTenpHas cucrema
YeloBeKa.

JdeMoHcTpanuu

TaGuuIbl ¥ CXEMBI:
«KH111e4HOMIOIOCTHRIEY,
«[IumeBapuTensHas CUCTEMAY,
«Cxema IUTaHUs paCTEeHUI».
OobopynoBanme: KuBble
9K3EMIUISIPbI KOMHATHBIX
pacTeHuii; 00opyaoBaHHE IS
JEMOHCTpALMU TOYBEHHOT'O U
BO3JIyIIIHOT'O MTUTAHUS
pacTeHuil, pacuierieHus
KpaxMmaJjia 1 0eJIKoB

o1 iclicTBUEM (hepMEHTOB

I[Mutanue
KUBOTHBIX.

MUIIEBAaPUTEIILHBIC BAKyOJIH,
KHIIICYHAS

MOJIOCTh, MUIIEBAPUTETbHAS
TpyOKa,

MUIIEBAPUTENbHBIN TPAKT,
MUIIEBAPUTEIBHBIC JKEJIC3bI,
MUIIEBAPUTEIILHBIC COKH.
XapakTepus3oBaTh MHUTaHUE
KUBOTHBIX; BHYTPUIIOJIOCTHOE H
BHYTPUKJIETOYHOE MUIIIEBAPEHUE.
Pasnmuuate Ha  M300paskeHUSIX
(cxemax, Tabmumax, MyJsKax)
OTJICIIBI

MUIICBAPUTEILHOTO TPAaKTa U
MUIICBAPUTEIBHYIO CHCTEMY
YyelnoBeKa. Y CTaHABIIMBATh
B3aUMOCBSI3U MEXIY CTPOCHUEM
OpraHoOB MMUIIIEBAPEHUS

9.8

JIpIxanue
OpraHU3MOB

JIpIxaHre OpraHru3MoB.
Jbixanue pacrenuid. Jlpixanue
KUBOTHBIX. J{uddy3us razos
4yepes3 MOBEPXHOCTh KIIETKH.
Koxxnoe npixanme.
JlpIxatenbHasi MOBEPXHOCTb.
XKabepHoe u nérounoe
IpIxaHue. J{pixanume
TTO3BOHOYHBIX KUBOTHBIX U
YeloBeKa. DBOIOIMOHHOE
YCJI0’)KHEHU € CTPOEHUS JIETKUX
MMO3BOHOYHBIX KHUBOTHBIX.
JlpIxatenbHasi cucteMa
YEJIOBEeKa.

MexaHu3M BEHTHIISAIUN JTETKUX
Y IITHI] ¥ MJIEKOTTUTAIOLTHX.
Perynsiuus npixanusi.
JlpIxaTenbHbIC 00BHEMBI.
JdemMoHcTpanuu

TaOJuIIbl ¥ CXEMBI:
«JIpIxaTeapHas cucTeMa.

PackpbiBath copepxanue
TEPMHUHOB M MOHATHUM: AbIXaHUE,
muddy3us, KOKHOE IbIXaHHE,
OpraHbl JbIXaHHUs,

JIbIXaTeIbHBIC IBYYKCHHUSI,
JIBIXaTEIBHBINA IEHTP, JIETOYHBIC
00BEMBI, )KU3HEHHAs] EMKOCTD
JETKUX.

XapakTepu30BaTh JIbIXaHUE
pacTeHul; AbIXaHUe )KUBOTHBIX U
YeJIoBeKa.

OnuchIBaTh 3BOITIOIMOHHOE
YCIIOKHEHUE CTPOCHUS JIETKUX
MO3BOHOYHBIX )KUBOTHBIX.
Pasznuuates Ha M300paskeHUAX
(cxemax, Tabnuax, MyJsKax)
JbIXaTEIbHYI0 CUCTEMY YEJIOBEKA.
OrnuceIBaTh MEXaHU3M BEHTUIIALIUU
JETKUX Y OTUL U MIIEKOIUTAIO LIUX.
VYcranaBnuBaTh B3aUMOCBSI3H
MEXKIYy CTPOCHHUEM OPTraHOB




OobopynoBanmue:
o0opyaoBaHUE ISt
JEMOHCTpPALMU ONBITOB

10 U3MEPEHUIO KU3HEHH O
€MKOCTH JIErKnX, MeXaHu3Ma
JIBIXaTEIbHBIX JBUKCHUIN

JBIXaHUS U UX QYHKIUSIMHA B
Opranusme

9.9 Tpancnopt TpaHcnopt BelecTB y PackpsiBaTh cojiep;kaHrue TEPMUHOB
BELIECTB y OpraHu3MoB. TpaHCIIOpTHBIE Y TIOHSTUN: TPAHCIIOPT BELIECTB,
OpraHU3MOB CUCTEMBI paCTEHUH. TPAHCHOPT Y PaCTECHUH,

Tpancnopt BemecTs y KPOBEHOCHAs CUCTEMA )KMUBOTHBIX,
XKUBOTHBIX. KpoBeHOCHas1 KpOBb, IJ1a3Ma, (hopMeHHbIE
CUCTEMA U €€ OpraHsl. 3JIEMEHTHI, KpOBOOOpaIllEHNUE,
Kposenocnas cucrema KpPYrd KpOBOOOpaIleHUS,
MTO3BOHOYHBIX KUBOTHBIX U CEepACUHBIN LUKII,
yenoseka. Cepaie, mumgoobparnienue, mumda,
KPOBEHOCHBIE COCY/IbI U KPOBb. | JIUM(pATHUECKHE COCY/IBI,
Kpyru xpoBooGpateHus. IUMQaTUUECKUE y3IIbl, BHYTPEHHSA
OBOJIOLIMOHHBIE YCIOKHEHUSL | Cpe/la OpraHu3Ma.
CTPOEHUSI KPOBEHOCHOHN XapakTepu3oBaTh TPAHCIIOPT
CHCTEMBI I103BOHOYHBIX BEIIECTB y PACTEHUN U
KUBOTHBIX. 0eCcr03BOHOYHBIX HKHBOTHBIX.
Pabota cepaua u e€ perymanus. | OnuckiBaTh KPOBEHOCHYIO CUCTEMY
JeMoHCTpanun JKUBOTHBIX U YEJIOBEKa.
Tabauis! ¥ cxembl: «OpraHsl Pa3znuuate Ha H300paskeHUAX
LBETKOBBIX PACTEHUI», (cxemax, TabaHIaX, MYJISDKAX)
«KopHeBsle cuctembl», KPOBEHOCHYIO U JTUM(paTHUECKYIO
«Crpoenue cTels», CHCTEMY UY€JIOBEKA.
«CTpoeHue JIMCTOBOM YcranaBiauBaTh B3aUMOCBSI3U
IJTACTUHKN, MEXY CTPOEHUEM OpPIaHOB
«KpoBeHocHas cucremay, KpOBOOOpaIieHus 1 Ux pyHKIUIMU
«KpoBeHOCHBIE CHCTEMBI B OpraHu3Me
MTO3BOHOYHBIX JKHBOTHBIX)

9.10 Beigenenue y Beigenenue y opranusmoB. PackpbIiBaTh copepkaHre TEPMUHOB

OpraHu3MOB

Beinenenue y pacTeHui.
Brienenue y )KMBOTHBIX.
CoxpatuTtenbHbIE BaKyOJIH.
OpraHsl BbIIETIEHMYSL.
OunbTpanus, CEKpenns u
oOpaTHOE BCachIBaHUE KaK
MEXaHHU3MbI pabOTHI OPraHoOB
BblieNeHNs. CBS3b MI0JIOCTH
TeJla ¢ KPOBEHOCHOM U
BBIICJIUTEIBHON CUCTEMAMU.
Beienenue y 103BOHOYHBIX

J)KUBOTHBIX U dyentoBeka. [Touku.

CtpoeHue u

Y TIOHATHUM: BBIJEJIEHUE, Ty TTallNs,
JMCTOMNAJI, COKpPATUTEIIbHBIE
BaKyOJI1, U3BUThIE KaHAJIbIIBI,
3BE3/1UaThIE KIIETKH,
BbIJICJIUTENbHbIE TPYOOUKH,
MaJIbIIUTUEBBI COCY/IbI, ITOYKH,
MOYETOYHUK, MOYEBOU ITy3BIPb,
HeppOH, Moya.

XapakTepu30oBaTh IIPOLECC
BBIJICJICHUS y PACTEHUH U
KUBOTHBIX.

Paznuuate  Ha  M300paxeHUsAX
(cxemax, TabnMmax, MyJBDKax)




(YHKIIMOHUPOBaHNE HEPPOHA.
ObpazoBaHue Mouu y
qesloBeKa.

JdemMoHCcTpanuu

TaOauIbl U CXEMBL:
«BpinenurenbHas cucteMay

BBIJICTTUTEILHYIO
YeNoBeKa.

OnuceIBaTh MEXaHU3M
byHKIIMOHUpOBaHUs HepoHa;
nporecc 00pa3oBaHUs MOYH.
YcraHaBiauBaTh B3aUMOCBS3U
MEX]y CTPOCHUEM OpPTraHOB
BBIJICJICHUS U UX (DYHKIUSIMU
B OpraHu3Me

CUCTEMY

911 3ammuTa y 3amuTa y opranu3moB. 3ammuTa | PackpbIBaTh cofepaHue TEPMUHOB
OpPraHu3MOB y OZTHOKJIETOUHBIX OPraHU3MOB. | U TOHATHUI: Kalcynia, 3HJI0CIOpa,

Criopsl 6akTepuii U LUCTBI L[UCTAa, KyTHKYJIa, cpeacraa
MIPOCTEUIINX. [IaCCUBHOMN
3amuTa y MHOTOKJIETOYHBIX 3aIUTHI, CPEICTBA XUMHUECKOMN
pactenuii. Kytukyna. 3aIUThI, KOKHBIE TOKPOBBI,
CpencrBa naccCUBHOU U UMMYHUTET, IMMYHHAas CHCTEMa,
XMUMHUYECKOM 3alUTHI. AQHTUI'€H, AaHTUTEIO.
duToHIHUIEI. XapakTepu30oBaTh BUIbI 3AIUTHI
3amuTa y MHOT'OKJIETOYHBIX Y OZIHOKJIETOYHBIX U
XKUBOTHBIX. [[OKpOBBI 1 NX MHOT'OKJIETOUHBIX OPIaHU3MOB.
MIPOU3BOAHbBIE. 3aIUTA OnuceIBaTh CTPOEHUE KOKHBIX
opranusma oT 0oJie3HeH. IIOKPOBOB U UX ITPOU3BOJIHBIX.
NMmyHHas cucreMa Pasznuuate Ha M300paskeHUAX
yenoseka. KiietouHbli u (cxemax, TabIuIAX, MyJISHKax )
I'YMOpaJIbHbIA UMMYHHUTET. OpraHbl IMMYHHOU CHUCTEMBbI
BpoxaeHubiii u yeJIOBEKaA.
MPUOOPETEHHBIH YcTaHaBauBaTh B3aUMOCBSI3U
crienu puuecKuii UMMYHHTET. MEXy CTPOEHHUEM OPIraHOB
Teopust k0HaIBHO- 3amUThl U UX QYHKIUSMH B
cenektuBHoro ummynurera (I1. | opranuzme
Opmux, ®.M. beprner, C.
Tonerasa).
BocnanuTenbHble OTBETHI
OpraHu3MOB.
Ponb Bpoxx1€HHOTO
MMMYHHUTETA
B Pa3BUTHUHU CHUCTEMHBIX
3a00JIeBaHU.
JdeMoHcTpanun
Tabumisl u cxembl: «Koxay,
«UmmynuTeT», «CTpoeHue
cTeOISI»,
«CTpoeHue I CTOBOU
MIJIACTUHKU

9.12 Pa3znpaxumocTs u PaznpaxumocTs u perymsiuust | PackpsiBaTh coaepxaHue

peryssius

y OpraHu3MoB. PazapaxumMocTb

TEPMHUHOB U TTOHSITUIA:




y OPraHu3MOB.

Y OJJTHOKJIETOYHBIX OPraHHU3MOB.
Takcucel. Pa3znpaxuMocTs u
perysuus

y pacreHuil. PoctoBbie
BEIECTBA U UX 3HAYCHUE.
Hepsnas cuctema u
pedieKTopHast peryisiuus y
*UBOTHBIX. HepBHas cucrema
U €€ OT/IEMbl. DBOJIIOLIUOHHOE
YCIIO’)KHEHUE CTPOECHHUS
HEPBHOU

CHCTEMBI Y )KUBOTHBIX.
OTnesbl TOJOBHOTO MO3Ta
MTO3BOHOYHBIX KUBOTHBIX.
Pednexc u peduekropnas qyra.
besycioBHbIE U yCIIOBHBIE
pediiexchl.

I'ymopanbHast perymsiuus u
SHJOKPUHHAS CUCTEMA
YKUBOTHBIX U UEJIOBEKA.
XKene3bl 3HIOKPUHHON
CHCTEMBI U UX TOPMOHBI.
JleficTBE TOPMOHOB.
B3anMocBs3s HEpBHOU U
SHJIOKPUHHOU CHUCTEM.
'unoranamo- runogusapHas
cucTema.

JdeMoHcTpanun

Hoprper: U. I1. ITaBnos.
Tabauis! u cxembl: «CTpoeHue
ruape», «CTpoeHue
MJIaHapUumn»,

«BHyTpeHHee cTpoeHune
J0X/1eBOT0 uepBs», «HepBHas
cuCcTeMa PBIOY,

«HepBHas cucrema JSArymKkmny,
«Hepsnas cucrema
IpecMbIKaroImuxcsa», «HepsHas
cucreMa nruiy», «HepBHas
cUCTEMa MJIEKONUTAIOLINX,
«HepBHas cucrema 4yesoBekay,
«OHAOKPUHHAS CUCTEMAY,
«Pednexcy.

OobopyroBanme: Mo
TOJIOBHOTO MO3Tra Pa3InyHbIX
YKUBOTHBIX «Pediiekcy.

pa3apakuMOCTh, PETYJIALUs,
TaKCHUChI, POCTOBBIE BEIIECTBA
(ayKcuHBI), HEpBHAs CUCTEMA,
pedaeKTOpHAs peryJIsius,
pedaeke, pedieKkTopHas ayra,
NEepPEeIHUNA MO3T, ITPOMEXYTOYHBIN
MO3T, CPEIHUNA MO3T, MO3KEUOK,
MPOJIOIAT OBATHIM MO3T,
BEreTaTHUBHAs HEPBHAsI CUCTEMA,
ryMOpaJibHasl peryJisiius,
TOPMOHBI, SHAOKPUHHAS CUCTEMA,
TUINOTaNaMo- runodu3apHas
cucTeMa.

XapaxkTepru30oBaTh pa3apaKuMoOCTh
Y OJHOKJIETOYHBIX OPTaHU3MOB U
pPEQIIEKTOPHYIO PETYIIALUI0

Y KUBOTHBIX.

Pa3znuuate Ha n300pakeHusAxX
(cxemax, TabJuIAX, MYJISKAX )
HEPBHYIO CUCTEMY U €€ OTIEINbI;
OTJ€JIbl TOJIOBHOT'O MO3ra
MO3BOHOYHBIX JKUBOTHBIX.
OnuchIBaTh TyMOPaTbHYIO
PETYISIUIO Y )KUBOTHBIX.
Paznmuuates Ha M1300paXK CHUSIX
(cxemax, TabJuIaxX, MyJIsKax)
SHIOKPUHHYIO CUCTEMY KUBOTHBIX
U YEeJIOBEeKa.

Ha3sIBaTh kene3sl 3HTOKPUHHON
CHCTEMBI UeJIOBEeKa U
BbIpa0aThIBAEMbIE UMH TOPMOHBI.
OnuceIBaTh 1€HCTBHE TOPMOHOB.
VYcTanaBnmmBaTh B3aMMOCBSI3U
MEXy CTPOEHUEM OpraHOB
HEPBHOM W 3HJIOKPUHHOMN CUCTEM U
uX QYHKIUSIMH B OpraHU3ME.
XapakTepu30BaTh IBOJIIOLIMOHHOE
YCIIO’)KHEHUE CTPOEHUSI HEPBHOM
CHUCTEMBI Y )KUBOTHBIX
SHJOKPUHHOW CUCTEM M UX
(GyHKIHUSAMU B OpraHU3Me.
XapaKTepu30BaTh IBOJIIOIIUOHHOE
YCIIOKHEHHE CTPOEHUS HEPBHOU
CHUCTEMBI Y ’KUBOTHBIX




OobopynoBanme: MoJIeu
TOJIOBHOI'O MO3Ta Pa3iuyHbIX
KUBOTHBIX
Nroro yacos no 17
TeMe
10 Tema «PASMHOKEHUE U PABBUTUE OPT'AHU3MOB
10.1 DopMbI 1 @opMBbI pa3MHOKEHUS PackpbIBaTh copepkaHne TEPMUHOB
pa3MHOXKEHUS OpPraHu3MOB: Oecroyoe Y TIOHSATUIA: pa3MHOKEHHUE, TPOCTOE
OpraHU3MOB (BKJIIOUAs BEr€TaTUBHOE) U JIeTIeHu e, TOYKOBAHUE,
nonoBoe. Buzsl 6ecronoro CHOPYJISIIUS, BET€TAaTUBHOE
pa3MHOXEHUS: TOYKOBAHUE, pa3MHOKEHUE,
CHopyJisius, parMeHTaIus, dbparMeHTanusi, KJIOHUPOBAHUE,
KJIOHUPOBaHUE. raMerTsbl, criepMaTo30u (crnepMuii),
JdemoHcTpanun SUIEKJIETKA, 3Ur0Ta, KOHBIOTAIUS.
Tabnuibl ¥ CXEMBI: [lepeuncnare 0coOEHHOCTH
«BereratuBHoe 0ecrooro 1 MoJIOBOTro
pasMHOXKeHue», « Tumbl pPa3MHOKEHUSI OPraHU3MOB.
0€ecIoyIoro pa3sMHOXKEHHUS, XapakTepu3oBaTh CyLIHOCTb U
«Pa3mHOXeHne (bopmbI Oecrionoro pasmMHOKEHUS
XJIAMUJIOMOHA/IBI», OpPraHu3MOB; OMOJIOTHYECKOE
«Pa3MHOXEHUE IBIIIEHBDY, 3Ha4YeHHnEe OECroJIoro
«Pa3MHOXKEHUE TUIPHI» pPa3MHOXKEHHUSI.
Pasnmnuate cnopy kak
CHelMaIu3UPOBAHHYIO KIIETKY,
npeJHa3HaueHH Y0 /1711 0€CcroJioro
pa3MHOXKEHUS, U CIIOPbI OAKTEPUA.
OOBACHATH TPEUMYIIIECTBA
MOJIOBOT' O
Pa3MHOXEHUs HaJl OECTIOIBIM.
PackpbiBaTh poJib KJIOHUPOBAHUS
B CEJIEKIIMH U CEITbCKOM XO3sICTBE
10.2 ITonosoe [TonoBoe pasMHOKEHHE. PackpeiBaTh conepxaHue TEpPMUHOB
Pa3sMHOXEHHE. IlomoBbIC KIIETKH, WJIA TAMETEL. | U IIOHITUI: MEi03, OUBaJICHTEHI,
Meiios Meiio3. Ctaauu meiiosa. KPOCCHUHIOBEP, UHTEPKUHES,
[ToBenenue xpoMmocom HE3aBUCHUMOE paclpe/lesICHHE;
B Meiio3e. Kpoccunrosep. KPOCCHUHTOBED.
buonornueckuit cmpica Melio3a | Paznuuats Ha H300paskeHUSX
Y TIOJIOBOT O Tipotiecca. Meio3 | (cxemax, Tabiumax) u
1 €r0 MECTO B JKM3HEHHOM MUKpOITpernapaTax 3pesble MOJIOBbIe
LUKIIE KJIETKU MJIEKOMUTAIOIINX U OPraHbl
OpPraHU3MOB. Pa3MHOXEHUS BBICIINX
JdemoHcTpanun pacTeHui.
Tabmauiel 1 cxeMbl: «Menos3y, PackpbiBaTh CynIHOCTh MEHO034,
«XpOMOCOMBD» XapaKTepU30BaTh €ro OTAEIbHbIE
CTaJuu.
OnpenensiTe MECTO Melo3a




B )KU3HEHHBIX IUKJIAX PA3TUIHBIX
OpPraHU3MOB.

OOBACHATL OMOIOrHYECKHUI CMBICTT
KPOCCHHIOBEpa, ONUChIBATH €r0
MEXaHHU3M.

CpaBHUBaTh MEWO3 C MUTO30M;
pasnu4aTh OT/ICJIbHBIC UX CTAINN
Ha MUKpOMpernapaTax u
M300paKeHUsIX (cxemax,
Ta0IUIAaXx).

PackpbiBaTh 3BONMIOIIMOHHOE
3HAUYEHUE

MIOJIOBOT'O PA3MHOXKCHUS
OpraHu3MOB

10.3 ["amerorenes. [Ipen3aponasiieBoe pa3BuTre. | PackpwiBaTh copmepkaHue
O6pazoBaHue u I"ameTrorenes y >kMBOTHBIX. TEPMUHOB U MOHSITHI: TaMETOT €HE3,
pa3BUTHE ITonoBsle jxene3bl. CIIEPMATOr €HE3, OOTEHE3,

IIOJIOBBIX KJIETOK OO0pa3zoBaHue U pa3BUTHE CEMEHHUKH, SUYHUKH,
IIOJIOBBIX KJIETOK. CIEpMaTOr OHUM, CIIEPMATOLIUTHI,
CniepMaToreHes 1 OOreHes. CHepMaTHAbI, CIIEPMATO30U/IbI,
CtpoeHue MoJ0BbIX KIETOK. OOT'OHHMH, OOLIUTHI, TOJIIPHBIE
OnogoTBOpeHue u Tesblia, IMIEeKIeTKa, akpocoma.
SMOPHOHAIILHOE Pa3BUTHE [lepeuncnsTh cTaguu raMeToreHesa
AKUBOTHBIX. CrIOCOOBI y dKUBOTHBIX.
OIJIOJJOTBOPEHHUSL: HAPYKHOE, OnuceIBaTh MPOIECC TaMETOreHe3a
BHyTpeHHee. [lapreHorenes. U €ro NepUObl, CTPOCHHE MOJOBBIX
JdemoHcTpanun KJIETOK.
TaOauIbl U CXEMBL: Pasimyare ocod0enHOCTH
«["amerorenesy, CIIepMaTOr€HE3a U 0OreHe3a.
«CTpoeHHue ANLEKIETKN U OnuceIBaTh NPOLECCH OCEMEHEHHUS
CIIEpMaTO30U1a». U OIUIOZIOTBOPEHUS, pa3HbIe
Ob6opynoBanme: CBETOBOM BApUAHTHI MAPTEHOT€HE3a
MHUKPOCKOIT; MUKpOIIpEnapaTsl
SIMIIEKJIETOK U
CIIEpMaTO30U/I0B.
JlaGoparopHnas pabdora
«M3ydeHne cTpoeHHs MOIOBBIX
KJIETOK Ha TOTOBBIX
MHUKpOMpenapaTax»

104 WHpuBuayansHOE WNHnuBuayansHOE pa3BUTHE PackpbIBaTh copep:kaHue TEPMUHOB
pa3BUTHE OpraHu3MoB (OHTOT€HE3). Y TMOHATH: OIJIOLOTBOPEHHUE,
OpPraHU3MOB — OMOpHOJIOTHS — HAyKa O 3UroTa, 6JIacTOMEp, aKPOCOMHAS
OHTOI'€HE3 pa3BUTHH OPraHU3MOB. peaxuus, IPOHYKJEyC,

Mopdgoeenes — oona u3
2N1ABHbIX NPOO.IEM
ambpuoIocUlU.

HapTEHOr eHe3,
AMOpUOTeHe3, IPodIeHHE,
OJslactyia, MopyJa, ractpyJa,




Konyenyus mopgozenos u
mooenu mopgoeeneza. Cranuu
AMOpHOreHe3a

YKUBOTHBIX (Ha IIpUMeEpe
nsarymkn). Ipo6iaenue. Tumbl
IpoOIeHHUS.
Lemepmunuposannoe u
HeOepMUHUPOBAHHOE
Opoobnenue. bracmyna, munul
onacmyn.

OcobeHHocTH TPOOICHHUS
MJIEKOITU TAIOIIHX.
3apoJIbIIEBbIC JIUCTKU
(racTpyssiius). 3aKiaaka
OpraHoB U TKaHEH K3
3apOIBIIIEBBIX

TUCTKOB. B3anMmHoe BiHsiHIE
4acTeH pa3BUBAKOLIETOCS
3apojbliia (AMOpUOHANIbHAS
WHAYKLNA). 3aKiIajKa MiaHa
CTPOEHUS KUBOTHOTO KaK
pe3ylbTaT HePaAPXUICCKIX
B3aUMOJICHICTBUI T€HOB.
Bnusuaue

Ha SMOpPUOHAJILHOE Pa3BUTHE
pa3IMYHBIX (PAKTOPOB
OKPYXaIOIIEH Cpeibl.
JdeMoHcTpanun

[optpet: X. Hlneman.
Tabnuibl U CXEMBI:
«OCHOBHBIE CTAIUHU
OHTOT'CHE3a.
Oo6opynoBanme: MOieINb
«ukn

Pa3BUTHS JISTYIIKH)

HeHlpya,

OpraHoreHes, 3KToAepMa,
Me3o0epma,

SHTO/EPMA, L1ETIOM, HEpBHAs
TpyOKa,

XopJa, KulieyHas Tpyoka.
Omnpenenats SMOPUOHATIBHBIN
MEPUOJT PAa3BUTHUS OPraHU3Ma U
OIKCHIBATh OCHOBHEIE
3aKOHOMEPHOCTH JPOOJICHUS —
oOpa3oBaHme

OJTHOCIIOMHOT 0 3apo/ibIIia —
OJ1acTyJIbl; 3aBUCUMOCTD X0/1a
TpOOICHMS

OT KOJIMYECTBA JKEJITKA B
SUTIEKIICTKE; TaCTPYIISIIHIO 1
OpPraHoreHes.

OOBACHATH ATAIbI
nuddepeHIpPOBKH

TKaHeill, 00pa3oBaHUs OPraHOB U
CHCTEM OpPIaHOB.
XapaKkTepu30BaTh PETYIIALNIO
AMOPHOHATIBHOI'O Pa3BUTHS;
JNETEPMHUHAIUIO U SMOPUOHATILHYIO
WHAYKIHIO; TEHETUYECKU I
KOHTPOIIb Pa3BUTHSIL.
OO0OCHOBBIBATH BPEIHOC
BO3/ICiiCTBHE Ta0AYHOTO JIbIMA 1
QJIKOT0JIsl Ha X0J1 SMOPHOHATIBHOTO
U TIOCTAMOPHOHATIBHOT O Pa3BUTHS
OpraHu3mMa 4enoBeKa

PocTu pazButme
KUBOTHBIX

Poct u pa3BuTHE KUBOTHBIX.
[TocToMOprOHATBHBIN TTEPHO/T.
[Ipsimoe u HenpsiMoe pa3BUTHE.
Pa3Butue ¢ meramopdozom

y 0€CI03BOHOYHBIX U
MMO3BOHOYHBIX JKMBOTHBIX.
buonornueckoe 3HaueHue
MPSIMOTO U HENPSIMOT O
pa3BUTHS, UX
pacrpocTpaHeHHEe B IPUPOJIE.
Turmel pocta )KUBOTHBIX.

PackpbIBaTh coepkaHie TepPMHUHOB
Y TIOHSTHUI: OHTOI€He3,
IIOCTAMOPUOHAIBHOE pa3BUTHE,
MeTaMmop(o3, JMUYUHKA, POCT,
CTapeHue,

CMEpTh.

XapakTepu3oBaTh
HOCTIMOPUOHATIBHBINA EPUOLT
pa3BUTHS OPraHU3Ma U €ro
OCHOBHBIE (DOPMBI.
XapakTepu30BaTh PSMOE Pa3BUTHE




@DakTOpsI PEryJsILUU POCTa
KUBOTHBIX U YEIIOBEKA.
Cranuu nocTaMOpHOHAIBHOTO
pa3BUTUSA y KUBOTHBIX U
yenoBeka. [leprosbt
OHTOI'€HE3a YEJIOBEKa.
Crapenue u cMepTh Kak
OuoIOruYecKre mporecchl.
JdemMoHCcTpanuu

Ta6mmip! 1 cxeMbl: «IIpsmoe u
HEIPSIMOE Pa3BUTHEY,
«Pa3Butue

MaMCKOro xyka», «Pazsurne
capaHumn»,

«Pa3BUTHE JATYILIKIY.
IIpakTnuyeckas padora
«BpIsBIEHUE IPU3HAKOB
CXOZCTBA 3apOABIIIEH
II03BOHOYHBIX JKUBOTHBIX»

U €T0 MEePHOJIBL.
W3narate conepxaHue TEOpU
CTapeHHUsl OPraHU3MOB.

OOBACHATH OMOJIOTMYECKUI CMBICIT
pa3BUTHS ¢ MeTamMopdo3om

10.6

Pa3sMmHOkeHHNE 1
pa3BUTHE
pacTteHuit

Pa3mHo)eHue u pa3Butue
pacTeHui.

IameTodut u cnopodur.
Meiio3 B KU3HEHHOM LUK
pacTeHuil.

Ob6pazoBaHue crop B rpoliecce
Meiio3a. 'amerorenes y
pacTeHuil.

Onog0TBOpEHUE U pa3BUTHE
pPacCTUTENbHBIX OPTaHU3MOB.
JIBOWHOE OMJIOJJOTBOPEHHUE Y
IBETKOBBIX

pactenuii. OOpa3zoBaHue U
pa3BuUTHE

CEMEHU.

MexaHu3MBbI peryisiuu
OHTOI'E€HE3a Y PACTEHUU U
YKUBOTHBIX.

Hemounctpanuu Iloprper: C.
I'. HaBammn. Tabauims! u
cxeMbl: «/[BoitHOE
OILUIOJOTBOPEHUE Y IBETKOBBIX
pacteHui», «CTpoeHue ceMsiH
OJIHO/IOJIBHBIX U JABY10JbHBIX
pactenuit», « KuzHeHHbI
LIUKJI MOPCKOM KaIlyCThbD»,
«KW3HEHHBIA IIMKIT MXay,

PackpbIBaTh copepxkaHie TEpPMHUHOB
Y TIOHSITUI: TaMeTo(UT, ciopoduT,
AHTEPUAHH, APXETOHUH, 3aPOCTOK,
Meracriopa, 3apOo/blIIeBbId MEIIOK,
CHUHEPTHU/IbI, AHTUTIObI,
MHUKPOCIIOpa, MBLUIBIIEBOE 3E€PHO,
JBOMHOE OMJIOJJOTBOPEHHE, POCT,
MepucTema, KaMOuii, MeproIbl
OHTOTeHe3a

IIBETKOBBIX PACTEHUM.
XapakTepru3oBaTh 0COOCHHOCTH
0ecI10JI0ro ¥ 0JI0BOT0
Pa3MHOXEHUS I[BETKOBBIX
pacTeHul.

Brinensite ocobeHHOCTH
MPOTEKAHUS TaMEeTOreHe3a y
[IBETKOBBIX pacTeHuil. OMUCHIBaTh
IPOIIECC TBOMHOTO
OIJIOMOTBOPEHHUS Y LIBETKOBBIX
pacTeHuil U 0OBSCHATH €ro
MPEUMYIIIECTBA 10 CPABHEHUIO

C OIIOZIOTBOPEHUEM Y CIIOPOBBIX U
rOJIOCEMEHHBIX




«KHU3HEHHBIN TUKII
ManopoTHUKAY, « KU3HEHHBII
LIUKJI COCHBI».
JlaGoparopHas padGora
«CTpoeHue opraHoB
Pa3MHOXKEHUS BBICIITNX
pacTeHHiN

HMtoro uacos no teme

8

11 Tema «I'eHeTnKa — HAyKa 0

HACJCACTBEHHOCTH U UBMEHYMBOCTHU OPraHu3MoB»

Ucropus
CTaHOBJICHUS U
pa3BUTHUA
TEHETUKH KaK
HayKH

1

Hctopust ctaHOBJIEHUS U
pa3BUTHS T€HETUKHU KaK HayKH.
Paboter

I'. Mengens, I'. ne ®pusza, T.
Moprana.

Ponp oTeduecTBEHHBIX YUEHBIX
B Pa3BUTUU F'eHETUKH. PabOTHI
H K. Komeriosa, H..
Basuioaa,

A.H. benozepckoro, I'.I.
Kapneuenko,

I0.A. ®ununuenko, H.B.
Tumodeesa- PecoBckoro.
Hemoncrpauuu [loprpeTsi: I'.
Mengens, I'. Jle @pus, T.
Mopran,

H. K. Konsnios, H. 1. BaBunios,
A. H. benosepckuii, I'. 1.
Kapnieuenko, 0. A.
dOumIraenko,

H. B. Tumocdees-PecoBcknii

PackpsiBaTh copiep;kaHrue TEPMUHOB
Y MOHSATHUI: TeHEeTHKa, T'¢H.
JleMoHCTpUpOBaTH 3HAHUS UCTOPUH
BO3HHUKHOBCHHS I'€HETHKHU.
XapakTepu3oBaTh OCHOBHbBIE 3TaIlbl
pa3BUTHUA TEHETHKU KaK HAyKH

11.2 OcCHOBHEIE
ITOHSATHS U
CHMBOJIBI
T€HETHKHU

OCHOBHEIE T'€HETUUECKHE
MMOHSATHS U CUMBOJIBI.
['omomoruuHeIe XpOMOCOMBI,
aJlIelIbHBIC TCHEL,
aJbTEPHATUBHBIC PU3HAKH,
JIOMUHAHTHBIA U PELIECCUBHBIN
MpU3HAK, TOMO3UT0Ta,
reTepOo3UroTa, YUCTas JMHUA,
ruOpHIbL, TEHOTHUI, (DEHOTHII.
OCHOBHEBIE€ METOJIbI IT'€HETUKHU:
TUOPUIOIOTUYECKHH,
IIUTOJIOT NUECKHUH,
MOJIEKYJISIPHO-

TCHETHYCCKHIA.
JdeMoHcTpanun

Tabuunel: «MeToabl

PackpbiBaTh copiepKaHle TEPMUHOB
Y MIOHSATHI: HACJIEICTBEHHOCTD,
HacJieqoBaHUE, N3MEHUYNBOCTD,
reHOTHUIl, (DEHOTHI, TEHOM, JIOKYC,
XPOMOCOMBI, &JIJIETIbHBIE TEHBI
(amnenwu), abTEpPHATUBHBIC
MIPU3HAKH,

rOMO3UI0Ta, FETEPO3UT0TA,
JIOMUHAHTHBIN MTPU3HAK,
pELleCCUBHBIN TPU3HAK, YUCTAS
JIMHUS, TUOPHIBI.

ITonp30BaThCs TeHETUYECKOM
TEPMHUHOJIOTMENA U CUMBOJIMKOMN A5
3aIlMCU CXEM CKpEILMBaHUS




TEHETUKNY,
«CXeMBI CKpPEIBAHUS.
JlaboparopHas padora
«/Ipo3oduia kak 00 BEKT
TeHETHYECKUX MCCIIEIOBAHUID)

Hroro yacos 1o teme

2

12 Tema «3aKOHOMEPHOCTH HACJIEICTBEHHOCTH)

12.1 3aKOHOMEPHOCTH | 2 Mounorubpumnoe PackpsiBaTh copep:kaHe TEPMHUHOB
HacJIeJOBaHUS ckpenuBanue. [lepBbiil 3aK0H Y TIOHSITHI: MOHOTHOPUTHOE
MIPU3HAKOB. MeHnpens — 3aK0H CKpeIllMBaHUE, YNCTOTA TAMET,
MoHoruopuaHoe €IMHO00pa3Hs THOPUIOB JIOMUHUPOBAHUE, PACIICTUICHUE
CKpeIIMBaHUE MIepPBOTO MPU3HAKOB.

nokosenus. [TpaBuno OmnuceIBaTh ONBITH I'. Mennens
JTIOMHUHUPOBAHHS. M0 U3Y4YEHHUIO HACTIEOBAHUS OJTHON
Bropoti 3akoH Mennens — napsl IPU3HAKOB y TOpoOXa

3aKOH pacCIIeIICHHS noceHoro. [IpuBoauTh
MIPU3HAKOB. (bopMyIHPOBKH IEPBOTO U BTOPOTO
[luTonorndeckne 0CHOBBI 3akoHOB ['. Mennens (3akoHa
MOHOTHOPUIHOTO €IMHO00pa3us THOPUIOB ITEPBOTO
ckpeurBanus. ['unoresa MOKOJICHHSI, 3aKOH PaCILEIJICHUS
YHCTOTHI TaMeET. MPU3HAKOB) U OOBSICHATH MX
JdemoncTpanun IIUTOJIOTHIECCKHE OCHOBBI.
Hoptpert: I'. Mennens. CoCTaBIISITh CXEMBI

Ta6mmibl ¥ cxeMbl: «IlepBblii 1 | MOHOTHOPHIHOTO CKPEIIUBAHUS U
BTOPOM 3aKOHBI MEHETs». peliaTh reHEeTUYECKHE 3a/1a4M Ha
O6opynoBanme: MOJEb JJIs MOHOTHOPHUIHOE CKPEIIMBAHUE
JIEMOHCTpALUH 3aKOHOB

eIMHO000pa3usi ruopuI0B

TIEPBOTO MOKOJICHUS U

paciieryieHus TPU3HAKOB;

CBETOBOW MUKPOCKOII,

MHKpOIIpenapar:

«/Ipozodunar.

IIpakTuyeckas paGora

«3yuenue pe3ybTaToOB

MOHOTHOPUIHOTO

CKPEHIMBAHUS Y IPO30(PHIIBI

12.2 Anammsupyromee | 1 Ananusupyrouiee PackpriBaTh copepxaHie TEpMUHOB
CKpellIUBaHHE. CKpEIIMBaHUE. Y TIOHSITUI: aHAIU3UPYIOIIee
Henomnoe IIpoMeKyTOUHBIN XapaKTep CKpELLMBaHUE, HEIIOIHOE
JIOMUHHUPOBAHHUE HaclenoBaHus. Pacieryienne | JOMUHUPOBAHMUE,

MPU3HAKOB MPU HEMOJIHOM KOJJOMUHHUPOBAHUE.

JOMUHUPOBAHUH.
JdeMoHcTpanun

TaOauIIbl ¥ CXEMBI:
«AHanM3upyrouee

CocCTaBnATh CXEMBbI
AQHAJM3UPYIOIIETO CKPEIIUBAHUS U
pelaTh reHeTUYECKHE 33191 Ha
aHAJIM3HPYIOIEe CKPEIIMBAHNUE U




cKpemuBaHuey, «Hemnomnoe
JOMUHHUPOBAHUEY

HCIIOJIHOC
JOMHUHUPOBAHNC

12.3 Jurubpunnoe JurnbpuaHoe cKkperuBaHme. PackpeiBath copepkanue
CKpeLIUBAaHUE Tperuit 3axkon Mennens — TEPMHUHOB U MOHATHM:
3aKOH HE3aBUCHUMOI'0 JUTUOPUIHOE CKPEIMBAHUE,
Hacje10BaHUsl IPU3HAKOB. (eHOoTUITHYeCKUd paiuKall.
IluTonorudyeckrue OCHOBBI OnuceBaTh ONBITH 1. Mengensa oo
JTUTHUOPUTHOTO CKPEIIUBAHUS. | U3YUYCHUIO HACJIEOBAHUS JIBYX Tap
JdemMoHcTpauuu MIPU3HAKOB Y TOPOXa MTOCEBHOTIO.
Hoprper: I'. Menaens. [TpuBOAUTH POPMYITUPOBKY
Ta6mmip! U cxembl: «TpeTnii Tpethero 3akoHa I'. Menpens
3aK0H MeHens». (3aKOHA HE3aBUCUMOTO
Oo6opynoBanue: MOJIEIb 1JIs HaCJIeI0BAaHUS TPU3HAKOB) U
JIEMOHCTpAIlUK 3aKOHA OOBSCHATH €T0 IIUTOJIOTUUECKHUE
HE3aBHCHUMOI'O HAClIEIOBAaHUS | OCHOBBI.
MIPU3HAKOB; CBETOBOM [IpuMeHsATh MaTeMaTHYeCKHM
MHUKPOCKOIT; MUKpOIIpenapar pacuér ¢ MoMOIIbIO
«dpozodpumnar. (EeHOTHUIHMYECKOr0 pajJuKaia u
IIpakTnyeckas padora METO/1a IEPEMHOKCHHS
«M3yueHune pe3yabTaToB BEPOSTHOCTEN BApPUAHTOB
TUTUOPUTHOTO CKPEUIMBAHUS Y | pacUISIIEHUS IPU3HAKOB Y
Ipo30(HIBD MOTOMKOB 1O ()EHOTHUITY H
TEHOTHITY.
CocTaBasiTh CXeMbI TUTUOPUTHOTO
CKpEIMBAHUS U peIaTh
FeHeTHYECKH e 3a]a4u Ha
JTUTHOPUIHOE CKPEIIMBAHUE
12.4 CueruieHHoe CLeIUieHHOE HaclIeJOBaHUE PackpwiBaTh copepskaHue TEPMUHOB
HacleJ0BaHue MIPU3HAKOB. u
MPU3HAKOB. Pa6oter T. Moprana. MOHSATUIA: CLEIJIEHHOE
XpoMocoMHas CuenneHnHoe Hacieq0BaHuE HaclleI0BaHNe, HapYyIIECHUs
TeopuUs T€HOB, HAPYIIICHUE CIICTIJICHHS TEHOB,
HAaCIECTBEHHOCT CIICTUICHHS MEX1Y TCHAMHU. KPOCCHHTOBEp, PEKOMOMHAITUS
u XpOoMOCOMHast TEOpHsI TE€HOB, TEHETUYECKUE KapThI,

HACJIEICTBEHHOCTH.
JdemoHcTpanun

IToptper: T. Mopras.
Tabauie! ¥ cXeMbl:
«CreneHHoe Hacae10BaHue
MIPU3HAKOB

y ApO30(UIIBDY.
OobopynoBanme: MOJEIb
JUIsL IEMOH CTpaLiuu
CLIETJIEHHOT'O HACJIEOBaHUs
MIPU3HAKOB.

MOpTaHu/a.

[IpuBOUTE HOPMYIHPOBKH
3aKOHOB MopraHa (3aKkoHa
CIIETIJIEHHOT'O HACJIeI0OBaHMs I'eHOB
U 3aKOHa

HAPYIICHUS CIETUICHUS MEXKITY
reHaMu) U OOBSICHATD UX
IIUTOJIOTMYECKHE OCHOBBI.
[lepeuncrnaTs OCHOBHBIE
MOJIOKEHUSI XPOMOCOMHOM TEOPHH
HACIIEICTBEHHOCTH.

Pemath reneTuyeckue 3aaaunu




Ha CICIIJICHHOC HACJICA0OBaHUC
T'CHOB U HAPYUICHUEC CUCIICHUA
MCKJYy TCHAMUA

125 I'eneruka nona I'eneruka nomna. PackpbiBaTh CoJiepKaHUE TEPMUHOB
XPOMOCOMHBIN MEXaHU3M Y TOHSITUI: ayTOCOMBI, ITOJIOBbIE
oIpezeNneHus 1nojia. Ayrocombl | XpOMOCOMBI, TOMOTI'aMETHBIH 11071,

1 TIOJIOBBIE€ XPOMOCOMBI. reTeporamMeTHbIN MoJL.
I'omorameTHsIi 1 OOBACHATH XPOMOCOMHBIN
reTeporaMeTHbIN MOJ. MEXaHU3M ONpEeNeICHUs oA y
I'enernueckas cTpykTypa OpPraHU3MOB.
ITOJIOBBIX XPOMOCOM. [IpuBoaUTH MpUMEpPHI
Hacnenosanue npusHakos, HacCJIeZI0BaHUs IPU3HAKOB,
CLICTUICHHBIX C ITOJIOM. CLICTIJICHHBIX C ITIOJIOM.
JdemMoHcTpanuu CocTaBisATh CXEMbI CKpEIUBaHUs U
Tabauie! u cxembl: «I'eHeTHKa | peraTh reHeTHYecKue 3aaun Ha
oJiay, HacleI0BaHNe IPU3HAKOB,
«Kapuorun uenoBexay, CLICTIJICHHBIX C ITI0JIOM.
«Kapuortun npo3zodpuib, [IpuBoauTh IpUMEpPHI
«Kapuorun ntuisn reHeTUYECKUX 3a00/IeBaHU U
nedeKToB
y OpraHu3MOB, CBSI3aHHBIX C
MIOJIOBBIMU
XpOMOCOMaMH
12.6 ['enorun kak I'enorun kak LenocTHas PackpbiBath cogepikaHue TEPMUHOB

neiaocTHas
cucremMa

cuctema. [lneorponus —
MHOXECTBEHHOE JECHCTBUE
reHa. MHOXX€CTBEHHBII
aienu3M. BzaumMonaelicteue
HeaJIeNIbHBIX T€HOB.
KommuiemeHnTapHOCTS.
Onucras. [lomumepus.
['eneTnyeckuii KOHTPOIb
pPa3BUTHUS paCTEHUH,
KUBOTHBIX M YEJIOBEKA, a
TaKxke (PU3M0IOrnIeCKUX
MPOLIECCOB,

MTOBEEHUS U KOTHUTUBHBIX
(byHKITUH.

['enernueckue MexaHU3MbI
cuMOuoreHesa, MEXaHH3MbI
B3aUMOJICH CTBUS «XO35IUH —
MapasuT» 1 «XO35UH —
MHUKPOOHOM).
['enernueckue aceKkTsl
KOHTPOJISL U U3MEHEHUS
HACJIEZICTBEHHON HH(pOpMAITUU

Y IOHSATHI: MHOKECTBECHHOEC
neiicTBre TeHa (TeioTponus),
KOMILIEMEHTAPHOCTb, SITHUCTA3,
MOJIMMEpHSL.

Omnpenensats Gopmbl

B3aMMOJICH CTBUS aJlIeIbHBIX U
HeaJJICIIbHBIX T'CHOB.

[IpuBOINTH MpUMEPHI
TIEHOTPOITHOTO JIEVCTBHUSI TEHOB.
PemtaTte reneTnueckue 3agaqu

Ha B3aMMO/ICH CTBHE HEaILICIbHBIX
T€HOB




B ITOKOJICHUSX KJICTOK U
OpraHHU3MOB.

JdemMoHcTpanuu

TaOauIbl U CXEMBL:
«MHOXXECTBECHHBIN aJICIN3M;
«B3auMonencTsrue reHoB»

Hroro yacos 1o teme

10

13 Tema «3aK0HOMEepPHOCTH H3MEHYHBOCTH

N3meHunBOCTH 1 B3anmoneiictBue reHoTuna u PackpeiBaTh conepxaHue TEpMUHOB

npu3HakoB. Buast cpensl mpu GopMHpPOBaAaHUT Y TIOHSITUN: U3MEHYUBOCTD,

M3MEHUYUBOCTH dbenoruna. HEHaCJIe/ICTBeHHAs! K3MEHYUBOCTb,
W3MeHYnBOCTH MPU3HAKOB. HACJIEZICTBEHHAS] U3MEHUYNUBOCTD.
KauecTtBennsie CpaBHUBATH HEHACIIEICTBEHHYIO
KOJINYECTBEHHbIE MPU3HAKH. M3MEHYHMBOCTh C HACJI€ACTBEHHOM.
Bunbl n13MeHYNBOCTH: [IpuBoauTH IPUMEPHI
HEHaCJIeICTBEHHAs U KaueCTBEHHBIX U KOJIMYECTBEHHBIX
HACJIEZICTBEHHAsL. MIPU3HAKOB
JleMoHcTpauun OpPraHU3MOB, IPOSIBJICHUI
Tabauie! u cxeMbl: «Bus Yy OpraHM3MOB HEHACIIECTBEHHOM U
MU3MEHUYUBOCTH. HACJeICTBEHHOW N3MEHYMBOCTH
ObopynoBanme: )KUBbIE U
repOapHbIC FK3EMILIISIPBI
KOMHATHBIX pacTEeHUN;
pucyHkH (doTorpadun)
KUBOTHBIX
C pa3IM4YHBIMU BUAAMHU
W3MEHYHUBOCTH

13.2 Monudukanuons | 2 Moy pukanoHHast PackpbIBaTh copepikaHre TEPMUHOB

ast ”3MEHYUBOCTD W3MEHYHMBOCTh. POJIb Cpenibl B | ¥ MOHATHI: MO (DMKAITHOHHAS,
dhopMupoBaHUU nin peHoTunuIeckas,
MOIU(PUKAITMOHH 0¥ U3MEHYHMBOCTh, BApPUAHTA,

n3MeHunBoctu. Hopma
peaKuu Mpu3HaKa.
BapuanuonHslii pan u
BapuanuoHHas kpusas (B.
Horanucen). CBoiicTBa

MO (UKALIMOHHON
W3MEHUYHMBOCTH.
JdeMoHcTpanun

Tabnuiibl ¥ CXEMBI:
«MonudukanronHas
MU3MEHYHUBOCTBY.
Ob6opynoBanme: KUBBIE U
repOapHbIe AK3EMILTSPBI
KOMHATHBIX paCcTEHUN;

PUCYHKHU (pororpacdun)

BAPUALMOHHBIN PsAJl, BapHallMOHHAS
KpUBas, HOpMa PEaKLMU NIPU3HAKA,
MOTU(UKAIUH.

XapakTepu3oBaTh CBOWCTBA
MOIU(PHUKAITMOHHON M3MEHYNBOCTH.
[TokaswIBaTh posib yCIOBUM
BHEILHEN Cpelbl B pa3BUTUH
MOIU(PHUKAIUOHHON N3MEHUYUBOCTH
Yy OpraHH3MOB.

CrpouTh BapuallMOHHBIE PSbI U
rpaduK KpUBOM HOPMBI peaKIIUU
IIPU3HAKOB Y Pa3IM4YHbIX
OpraHU3MOB




KHUBOTHBIX

C IpUMeEpaMu

MO (DUKALIMOHHOU
M3MEHYHUBOCTH.
JlaGoparopHas padGora
«MccnenoBanue
3aKOHOMEPHOCTEN
MOIU(PUKAITMOHH O
n3MeHunBocTH. [locTpoenue
BApUALIMOHHOTO Psijia U
BapHALIMOHHOW KPUBOM»

133 ['enoTnnMueckas I'enotunuyeckas PackpoiBath copepkanue
M3MEHYUBOCTD. U3MeHUYnBOCTh. CBOMCTBA TEPMUHOB U MOHSTUIA:
KomOunaTuBHas TEHOTUITUYECKOU KOMOMHATHBHASI U3MEHYUBOCTD,
M3MEHYUBOCTh W3MEHYMUBOCTH. Buibl MyTallMOHHAasI U3MEHYUBOCTb,

TEHOTUITUYECKOM KOMOMHAITUW, MyTaIlHiH.
U3MEHYUBOCTH: XapakTepu3oBaTh CBOWCTBA
KOMOWHATUBHAs, TEHOTUITNYECKON NU3MEHYUBOCTH.
MYTaIOHHAs. OnuceBaTh MEN03 U II0JIOBOM
KombunatusHas IPOLIECC KAK OCHOBY IIPOSIBIICHUS Y
W3MEHYMBOCTh. Meio3 u OpraHU3MOB KOMOWHATHBHOU
II0JIOBOH MPOLECC — OCHOBA M3MEHUYUBOCTH.

KOMOMHATUBHOMN IToka3bIBaTh Ha KOHKPETHBIX
W3MEHYUBOCTH. MpUMEpPax poiib KOMOMHATUBHOMN
Ponp komOMHATHBHOI W3MEHYUBOCTH

M3MEHYHUBOCTU B CO3/IaHUU B CO3JJaHUU T€HETUYECKOI0
TeHETUYECKOro pa3HooOpa3usi | pasHOOOpa3us OPraHM3MOB B

B IIpejiesiax OJHOro BU/A. npeaesnax OAHOro BUa.
JdemoHcTpanun CpaBHUBATH FT€HOTHUITUYECKYIO
Tabnuib! ¥ CXEMBI: M3MEHYUBOCTbH C
«KombunaTtuBHas MOIU(UKAITMOHHON
M3MEHYHBOCTEY, «Meio3y,

«Ona010TBOPEHUEN

134 MyrannonHas MyTauroHHast ©3BMEHUYUBOCTb. | PackpeIBaTh comepkaHue TEPMUHOB
W3MEHYNUBOCTb. Buael mytanmii: reHHbIE, Y TIOHSATUI: MyTalllH,
3aKOHOMEPHOCTH XpPOMOCOMHBIE, XPOMOCOMHBIE ITEPECTPORKHI
MYTallMOHHOI'O reHoMHbIe. CHOHTaHHBIE U (abepparun),
nporecca. MHIYLIMPOBAaHHbBIE MYTalUH. MOJIMIUIONU TN, AHEYTIIIOUIUS,
OnureHeTuka SAnepHbie MYTaHT,

U IIUTOIIa3MaTUYECKU e
mytanuu. ComaTuyeckue u
1oJ10Bble MyTauuu. [1puunnel
BO3HUKHOBEHMS MYyTallUH.
MyTareHsl 4 UX BIUSHUE

Ha OpraHru3MBbI.

3aKOHOMEPHOCTH

MYTareHsbl.

[IpuBOoaAUTE IPUMEPHI MyTALINIA,
BCTPEYAIOLIUXCS Y Pa3HbIX
OpPraHH3MOB.
Krnaccuguuuposats MyTanuu mno
pa3HbIM OCHOBaHUSIM.
Paznmmuates Ha M1300paXKeHUsX




MYTaIlMOHHOTO mporecca.
3aKOH rOMOJIOTUYECKUX PSIIOB
B HACJIE/ACTBEHHOU
n3menunBoctu (H.W.
BasuiioB). Baesinepnas
W3MEHYHUBOCTD U
HAaCJIEICTBEHHOCTD.
Dnueenemuka u 3nuceHOMUKaA,
POIb DINULEHEMUUECKUX
gaxmopos 8 nHacredosanuu u
UsMeH4yusoCmu
gheHomunuyeckux npuHaKos
Y Op2anu3mos.
JdemMoHcTpanuu

Iloprperst: I'. Jle ®pus, B.
Woranncen, H. 1. BaBuios.
Ta6nuibl ¥ cXEMBI:
«["enetnueckue 3a00eBaHus
yesnoBekay, «Buasl MyTanuii.
O6opynoBanme: )KUBbIE U
repOapHbIe HK3EMILISPbI
KOMHATHBIX pacTEHUH;
pucyHkH (¢potorpadun)
KUBOTHBIX

C pa3IM4YHBIMU BUAAMHU
M3MEHYMUBOCTH.
IIpakTnyeckas padora
«MyTauuu y Apo3o¢uisl (Ha
TOTOBBIX MUKpOIIpEnapaTax)»

(cxemax, TaOMUIAX) TEHHBIC
MYTaIllH, XPOMOCOMHBIE
NEPECTPOMKU pa3HbIX BUOB:
JieNeuu, yTUIMKaIuy,
TPaHCIIOKALIUK, UHBEPCUH;
T€HOMHBIE MYTAaIIHH.

CpaBHUBATH MEXly COOON MyTaluu
pPa3HBIX BUIOB.

XapakTepu3oBaTh CBOWCTBA
MYTallMOHHON U3MEHYHBOCTH.
Ha3zbiBaTh NpUUMHbBI My TalIUH,
BBISIBJIATh HMCTOYHHKH (DaKTOPOB-
MyTareHOB B OKpYXKalolen cpene
(KOCBEHHO).

[TpuBOIUTH HOPMYITUPOBKY 3aKOHA
TOMOJIOTHYECKUX PSJIOB U
HACJIeICTBEHHOW N3MEHYHBOCTH

H. 1. BaBunoBa u 060CHOBBIBATH
€ro 3Hau€Hue JUIsl MPaKTUKU
CEJIbCKOro X03siicTBa

HWtoro uacos no teme

6

14 Tema «I'eHeTHKA YeJ0BeKa»

141 I'eneruka 3 Kapuotun uenosexka. PackpeiBath conepxanue
YeroBeKa. MexnyHapoiHas mporpaMma TEPMHUHOB M TIOHSTHHA:
Metos WCCIIEIOBaHMsI TEHOMA CEKBCHHPOBAHME, KapTa
MEIUITUHCKOM yenoBeka. MeTo bl u3y4eHust XPOMOCOMBI, TPOOAHT,
TEHETUKHU TeHETHKHU YeJIOBEKa: HaCJIe/ICTBEHHbIE OOJIE3HU

TeHEeaJIOTHICCKHUM,
OJIM3HEIOBBIH,
LIUTOT€HETUYECKHI,
MOMYJISILIUOHHO-
CTaTUCTUYECKU,
MOJIEKYJIIPHO-T€HETUYECKHIA.
CoBpemeHHOE Onpe/IeIeHIE
TE€HOTHUIIA: TIOJTHOT €HOMHOE
CEeKBEHHPOBAHUE,
F€HOTUIIMPOBAHUE, B TOM YK CIIE

(MOHOT €HHbIE, TTOJIUT EHHBIE,
TE€HHBIE, XPOMOCOMHBIE), MEAUKO-
reHEeTUYECKOe KOHCYJIbTUPOBAHUE,
JOPOJI0Basi AMATHOCTUKA,
aAMHHOIICHTE3.

[lepeuncnars ocobeHHOCTH
M3YYCHHS TeHETUKH YEJIOBEKa U
METO]Ibl MEAUIITHCKON TeHETUKH.
XapaxkTepu30BaTh METOJIbI
U3yYCHUs




¢ nomotpto [TI[P-ananu3a.
Hacneacrennnic 3a00IeBaHus
yeJioBeka. I eHHbIe 1
XPOMOCOMHBIE 0OJIC3HH
yenoBeka. bonesnn

C HaCJIeACTBEHHOM
MPEAPACTOI0KEHHOCTBIO.
3HauyeHne MeTUITTHCKOHN
FCHETUKH

B IIPEIOTBPAIICHUH U JICUCHUH
reHeTHYECKUX 3a00JIeBaHNI
yenoBeka. Meauko-
FeHETHYECKOE
KOHCYJIbTHPOBaHHE.
CtBosioBBIE KIIeTKU. [loHATHE
«T'CHETUYCCKOrO

rpy3a». DTHYECKHE aCIIEeKThI
HCCIICAOBAaHUI B 00J1aCcTH
penaKkTUpOBaHUs TeHOMa U
CTBOJIOBBIX KJIETOK.
I'enernueckue hakTOpHI
MTOBBIIIICHHOM
YyBCTBUTEIBHOCTH YEIOBEKA
K (huznueckomy u
XUMHUYECKOMY 3arpsi3HEHUIO
OKpYXaroIlenl cpebl.
I'eneTnueckas
MPEAPACIOI0KEHHOCTh
YyeJI0BeKa K ITaTOJIOTHSIM.
JdeMoucTpanun

TaOnuIbl U CXEMBL:
«Kapuorun yenoBekay,
«MeToibl U3ydeHus
FEHETUKH YEJIOBEKAY,
«"eneTnueckue 3a00IeBaHUS
YEeJIOBEKAY.

IpakTnueckas padora
«CocraBiieHre 1 aHaIu3
POZIOCTIOBHOI

TEHETHKHU YEJIOBEKa
(reHeaoruuecKuii, OJIM3HEIOBBIH,
LUTOr€HEeTUYECKUI, MOJIEKYJISIPHO-
FE€HETUYECKUM, OMYJISILIMOHHO-
CTaTUCTUYECKHUI).

OnuceIBaTh 1ENH, 33/1a91 U
JIOCTHKEHUSI MEKTyHAPOTHOM
nporpaMMsl «I'eHOM uenoBekay.
Pasznuuath Ha H300paskeHUSX
(cxemax, TabnuIAax) KapThl
XpOMOCOM

(reHeTHueckue, GU3MUYECKHE,
CHUKBECHCOBBIC).

OnuchIBaTh METOIBI COBPEMEHHOTO
OTIpE/ICICHHS TCHOTHUITIA OPTaHN3Ma.:
MOJIHOT€HOMHOE CEKBEHUPOBAHUE,
TeHOTUIIMPOBAHUE, B TOM YUCIIE

¢ nomotipto [IP-ananu3a.
XapakTepu30BaTh HACIIEICTBEHHbBIE
3a0oJIeBaHUs YellOBeKa U
3a00JIeBaHus C HACJIEICTBEHHOU
MPEIPACIIONOKEHHOCTBIO.
CpaBHUBATb I'€HHBIE,
XPOMOCOMHBIE OOJIE3HH YEJIOBEKA U
0ose3Hu

C HAaCJIEeICTBEHHON
MPEIPACIION0KEHHOCTBIO.
VYcranaBinuBaTh B3aUMOCBSI3b
MEXKTy HACJIEICTBEHHBIMHU
3a00JIeBaHUSMH YEJTOBEKA M UX
TE€HETUYECKON OCHOBOM.
OO60CHOBBIBATh 3HAYCHHUE MEIHKO-
TEHETHYECKOr0 KOHCYIbTUPOBAHUS
B IIPEIOTBPAIIICHUH U JICUCHUU
HACJICICTBEHHBIX 3a00JICBaHUI
YeJIoBeKa

HNroro yacos o teme

3

15 Tema «Cejiekuusi Opranu3mMoB»

151 OcHOBHbIE 1 JlomecTuKanus U CEEKIIU. PackpriBaTh conepxkanue
TTOHSITHS 3apoKICHHE CENIEKIINH 1 OCHOBHBIX TMOHSITHI: CENEKITUS,
CEJIEKINH nomectukanuu. Yuenune H.A. JIOMECTUKALWS, TPUMUTHBHAS

Basunoga o [lenTpax
MIPOUCXOXKECHUS U

CeJIeKIIMS, KOMOMHATUBHAS
CEJICKITUS, COPT, IOPO/Ia, IIITAMM.




MHOT000pa3ust KyJbTypHBIX
pactenuil. Ponb cenexuun B
CO3/1aHUU COPTOB PACTEHUN U
nopoza *kuBoTHbIX. Copr,
opoza, MmTaMM.

3aKOH rOMOJIOTMYECKUX PSJIOB
B HACJICICTBEHH O
n3menunsoctu H.M.
Baswunosa, ero 3HaueHue Jjs
CENeKIMOHHON PabOoTHI.
JdemMoHCcTpanuu

IToptpetsi: H. . BaBuiios,
N. B. Muuypun, I'. /1.
Kapnieuenko, I1. I1.
JlykpsineHko, b. JI. Actaypos.
Tabmauie! u cxembl: «LleHTpbI
IIPOMCXOXKIEHUS U
MHOT000pa3usi KyJIbTypPHBIX
pacTeHui», «3aKoH
TOMOJIOTHYECKUX PSAJIOB

B HACJIEJICTBEHHOMN
HU3MEHYUBOCTH.
JlabGoparopHasi pabGora
«HM3y4eHne copToB
KYJIbTYPHBIX pacTEHUHN U
MOPOA TOMAITHUX KUBOTHBIX)

[Tepeuncnarb OCHOBHBIE 3Tallbl
pa3BUTHUS CEJIEKIUHU KaK Mpouecca u
HayKH.

XapakTepusoBaTh COJEep)KaHUE
yuenust H. . BaBuiioBa o [{enTpax
IPOMCXOKIEHUS U MHOTOO0pa3us
KYJbTYPHBIX PaCTEHHUII.
IToxasbiBats LleHTpBI
MIPOUCXOXKJICHUS U MHOT000pa3us
KYJBTYPHBIX pacTeHuil u LleHTphI
JIOMCCTUKALIMHU JOMAITHUX
JKUBOTHBIX Ha KapTe MHpa,
CBSI3BIBATH UX MECTOIOJIOKEHHUE C
oJaraMy BO3HHKHOBEHUS
JIPEBHEUIIIN X [[UBUITU3AIAN.
CpaBHHBATh COPT, TOPOAY, IITAMM
C BUJAMU-POJUYAMH.
OOOCHOBEIBATh 3HAUCHUE 3aKOHA
TOMOJIOTHYECKUX PSZIOB B
HACJICICTBEHHON N3MEHYNBOCTH

H. 1. BaBuiioBa Jy1d celeKIIMOHHON
paboTHI.

OnuceIBaTh NEPCIIEKTUBBI
JOMECTHKAIIMH B CO3JaHME HOBBIX
COPTOB KYJIbTYPHBIX pACTCHUH,
MOPO/JI JOMAITHUX KUBOTHBIX U
IITaAMMOB

MHUKPOOPraHU3MOB

15.2

Mertonpl
CEJIEKIIMOHHOM
paboTHI.
CoxpaHeHnue,
U3Yy4YCHHE U
HCIIOJIb30BAHUE
TCHETHYCCKHUX

pecypcoB

Mertoasl ceneKIMOHHON
paboThl. VIcKycCTBEHHBIH
0TOOP: MaCCOBBIN U
VHIWBUIyaldbHBIN. DTarbl
KOMOWHAIIMOHHOW CEJIEKIIUH.
HcnbiTanue npons3BoauTenen
o noroMctBy. OTOOp 1O
TE€HOTHUITY C ITIOMOIIBIO OIEHKH
(dbeHoTHIa MOTOMCTBA U OTOOP
10 TEHOTUITY

¢ moMmoiiplo ananuza J[HK.
HckyccTBEHHBIN MyTareHes
KakK METOJI CEJIEKIIMOHHON
paboTHI.

PanyanmoHHBIN 1 XUMUYECKUNA
MyTareHe3 Kak UICTOUYHHK
MyTaluil y KyJIbTypHBIX (GOpM
opranu3MoB. M crionp3oBanne

PackpeiBath conepxanue
TEPMHUHOB U MOHATHI:
UCKYCCTBEHHBIH 0TOOD,
IPOU3BOAMUTENH, IKCTEPhED,
OJIN3KOPOJCTBEHHOE CKPELIBAHUE,
WM MHOPUAMHT, HEPOJICTBEHHOE
CKpEIllMBaHNE, NI ayTOPUIUHT,
YyuCcTas JUHUS, TETEPO3UC
(rubpuaHas cuia),

T€HOMHOE PEeJaKTUPOBAHHE,
UCKYCCTBEHHBIN MyTareHes
(akTOpbl- MyTareHsl, OJUILIONIbI,
oTaanéHHas TuOpuan3anus,
CEKBEHUPOBAHUE.
XapakTepru3oBaTh OCHOBHBIE
METOZBI CENEKIIMY PACTCHUN U
KUBOTHBIX: UCKYCCTBEHHBIH 0TOOP
U TUOpUAM3ALIMIO.




T€HOMHOT'0 PEIaKTUPOBAHUS U
METOJIOB

pexomOuHaHTHBIX JJHK mis
MOJTYy4YEHUS] UCXOTHOTO
Martepuala JJisi CeJIeKIUHU.
[Tosmy4yenue moymIIon10B.
BuyrpusngoBas
rudpuan3anms.
bimskopoacTBenHOE
CKpelllMBaHue, NN
uHOpuauHT. HeponcTBenHoe
CKpelllMBaHue, NN
ayTOPUIUHT.

I'eTepo3uc u ero NpuUYHHBL.
Hcnonp3oBanue rereposuca B
ceneknuu. OTaanéHaast
rubpuansanus. [Ipeononenue
Oecroaus MEKBHIOBBIX
rudpuoB. JlocTmkenus
CEJIEKLIMHU PACTEHUN U
JKMBOTHBIX. « 3enénas
pesomoyusy. CoxpaHeHHE U
M3y4EHHU e TCHETHIECKUX
PECYPCOB KYIBTYPHBIX
pacTEHU U UX AUKUX poANYEH
JUISl CO3JIJaHHUSI HOBBIX COPTOB U
TUOpHUIOB
CEIIbCKOXO03SHCTBCHHEBIX
KYJIBTYP.

H3yyenue, coxpanenue u
YHnpasieHue ceHemuiecKumMu
pecypcamu
CeNbCKOXO3AUCHMBEHHBIX U
NPOMBICIOBLIX HCUBOMHBIX 8
yensx

VIVYULEHUSL CYUeCMBYIOWUX U
C030aHUsL HOBbIX NOPOO, TUHUTL
U Kpoccos, 8 mom ducie ¢
npumMeHeHuem co8peMeHHbIX
Memo008 HaAYUHbIX
ucciedo8aHull, nepeoosvix
uoetl u nepcnexmuHbIX
MexXHON02UIL.

JdeMoHcTpanun

Hoptpetsi: H. 1. BaBuios,
U. B. Muuypumn, I'. 1.

CpaBHUBaTh MaCCOBBIN
UCKYCCTBEHHBIH 0TOOD C,
WH/JMBH/1yaJIbHbIM, [10KA3bIBATh UX
3Ha4YEeHHE JJIs CENeKIUU
KYJIbTYPHBIX PACTEHUH U
JIOMAIITHUX >KUBOTHBIX.
[IprBOIUTH KOHKPETHBIE TPUMEPHI
OTAAIEHHOM rHOpUAN3aIIY B
CEJIEKIIMH.

OnuceiBaTh onbIT I /1.
Kaprieuenko no npeogosieHuto
OecroIust MEKBHIOBBIX
TUOPHUIOB.

PasznuyaTh Ha M300paKEHUSIX
(cxemax,

Ta0JIMIIaX) Y OT/AETbHBI
XIPEACTABUTENIEH KOHKPETHOTO
COpPTa ¥ MOPOJbI X035 CTBEHHO
[[EHHbIE PU3HAKH, HEOOXOANMbIE
YEJIOBEKY.

XapakTepu30oBaTh POJib CENEKIIUU
B o0ecredeHnn

PO OBOJILCTBEHHON 0€30MaCHOCTH
YeJIOBEYECTRA.

[IpuBOAUTH KOHKPETHBIE IPUMEPBI
JOCTHKEHUU CEJIEKIIUU
KYJIbTYPHBIX PACTEHUH U
JIOMAIITHUX >KUBOTHBIX

B Poccun




Kapneuenko, H. bopnoyr, /.
K. benses.

Taduuie!l U cxeMbl: «MeTobl
cenekumn», «OtnanéHHas

JlabGopaTopnas pa6ora
«M3ydeHne METO10B CENIEKIINU
pacTeHu»

IIpakTnyeckas padbora
«ITpuBUBKa pacTeHUI».
Jkckypeusi «KOCHOBHBIE
METO/IbI U JJOCTHKEHUS
CEJIEKLIMU PACTEHUH U
KUBOTHBIX (Ha CEIEeKIIOHHYIO
CTaHIIUIO, TIJIEMEHHYIO (hepMmy,
COPTOM CIIBITATEbHBIN
y4acToK, B TEMJIMYHOE
XO03SHCTBO,

B JIA0OPaTOPHIO
arpOyHUBEPCUTETA WU
HAY4YHOTO IICHTPa)»

rudpuu3anusy, « MyrareHes.

HToro yacoB o teme 4

16 Tema « BUOTEXHOJIOTHS M CHHTeTHYEeCKAas OHOJIOTUsI»

16.1 buorexHonmorus 1 OOBEKTHI, UCTIOIB3YEMBIC PackpbIBaTh copepikaHue TEPMUHOB
KaK HayKa H B OMOTEXHOJIOTUH, — U TIOHSTHIA: OMOTEXHOIOTHS,
oTpacib KJIETOYHBIE U TKAHEBbHIE TpaJUIMOHHAsE OMOTEXHOIOTHS,
MIPOM3BOJICTBA KYJIBTYDBI, MUKPOOHOJIOTUICCKHI CHHTE3,

MUKPOOPTaHU3MBI, KX MUKPOOHOJIOTUIECKAsI TEXHOJIOTHSI.
XapaKTEePUCTHKA. [TepeurcnaTs HanpaBICHUS
Tpagumonnas OMOTEXHOJIOTUY; [IeJIU U 33/1a4H,
OMOTEXHOJIOTHUS: CTOSIIIHE TTepel OMOTEXHOJIOTHEH.

xJje0ornedyeHue, moryuyeHue
KHCIIOMOJIOYHBIX ITPOTYKTOB,
BUHOJICIHE.

OOBEKTHI
MHUKPOOHOJIOTHYECKHX
TEXHOJIOTHil.
[TpousBoacTBo Oelka,
AMUHOKHCJIOT 1 BUTAMUHOB.
JdeMoHcTpanuu
TabauIbl U CXEMBL:
«Hcnonp3oBanue
MUKpPOOPTaHU3MOB B
MPOMBIILICHHOM
TIPOU3BOJICTBEY.

MuKpoOHOIOTHYECKHI CUHTE3.

XapakTepru3oBaTh OOBEKTHI,
UCIOJIb3yeMbIe B OMOTEXHOJIOTUH, —
KJICTOYHBIC M TKAHEBBIC KYJIbTYPHI,
MUKPOOPTaHU3MBI.

OnuceiBaTh OCHOBHBIC METO/TBI
TPaIUIIMOHHOM OMOTEXHOJIOTHH
JOCTHKCHHSI MUKPOOHOIOT TUECKOM
TEXHOJIOTHH.

OO00CHOBBIBAaThH 3HAUCHUE
OMOTEXHOJIOTUH JIJIsI
CEJIbCKOXO035111CTBEHHOT O
MIPOM3BOJICTBA




JlaboparopHasi pabGora
«M3yueHne o6beKTOB
OMOTEXHOIOTUNY.
IIpakTnyeckas padbora
«ITomyueHne MOJTOUHOKHU CITBIX
IIPOIYKTOBY.

IKekypeus «bruorexnonorus
— BaKHeHmas
MIPOU3BOUTENbHAS CUJIa

COBPEMEHHOCTHU
(Ha GMOTEXHOJOTHUECKOE
MIPOU3BOJICTBO)»

16.2 OcHOBHbIE Co3nanue TeXHOIOTUH U PackpbiBaTh copep:kaHre TEPMUHOB
HaIpaBJIeHUs WHCTPYMEHTOB U TIOHSTHI: KJIIETOYHAsI MHKEHEpH S,
CHUHTETHYECKOU I[eJIEHAIPAaBJIEHHOT O KJICTOYHAsI TEXHOJIOTUSI, METO/T
ouonorun U3MEHEHUS U KYJIbTYPbI KJIIETOK U TKaHEH,

KOHCTPYUPOBaHUS TOTUIIOTEHTHOCTb,

T€HOMOB C I€JIbIO MOTYYEHUs
OpPraHU3MOB U UX
KOMITOHEHTOB, COJIEPKAIINX HE
BCTpEYAIOLINECS

B IIpUpOJIe OUOCHHTETUYECKUE
nytu. Kierounas ur>xeHepus.
MeTonbl KyabTYphI KJIETOK U
TKaHEH PaCTEHUU U )KUBOTHBIX.
Kpuobanku. Comatuueckas
TUOPUIU3ALINS U
COMaTHYECKHI 3MOpHOTeHe3.
Hcnons3oBanne

TaryIou 0B B CEJIEKIIUN
pacTeHuH.

Ilonyuenue MOHOKIOHATbHBIX
anmumen. Mcnoavzosanue
MOHOKIOHANbHBIX U
NOJUKIOHATbHBIX AHMUME]

6 meouyune. VIcKkycCTBEHHOE
OIJIOIOTBOPEHHUE.
PexoHCTpyKIIUA SHULIEKIIETOK U
KJIOHHPOBAHHE KUBOTHBIX.
Merton TpaHCnIaHTAIUU SAEp
KIIETOK. Texnonoauu
0300p06IeHUS,
KVIbMUBUpOBaAHUs U
MUKDOKIOHANbHO20
PA3MHOJICEeHUS.
CeNbCKOXO03AUCTNGEHHBIX

IUTFOPUIIOTEHTHOCTD, CTBOJIOBBIE
KJIETKH, MUKPOKJIOHAJIBHOE
pPa3MHOMKEHUE paCTEHU,
coMaTHyecKasi THOpuIu3aIus,
ransouibl, THOPUAOMBI,
MOHOKJIOHAJIbHBIE U
IOJIMKJIOHAJIbHBIE AHTUTENA, METO/
TPAaHCIUIAHTALUH S71Ep,
KJIOHUPOBaHHUE.

XapakTepu30BaTh OCHOBHBIE
HaIPaBJICHUS] CUHTETUY €CKON
OMOJIOTHH. OnuceiBaTh Ha
KOHKPETHBIX TMpPUMEpPax METO/bI
KJIETOYHON MH)KEHEPUH.
[IpuBonnTH IIPUMEPHI
HCIOJIb30BAaHUS MOHOKJIOHAJIbHBIX
U TIOJIMKJIOHAJLHBIX AHTUTEI B
MEIULUHE.

OueHuBaTh 3HaUCHHE
CUHTETUYEeCKON OMOJIOTUH 115
CEJIbCKOI0 XO035111CTBA U MEIULIUHBI




kyremyp. JlemoncTpanun
TaOauIBl U CXEMBIL:

«Knerounas
UHXKEHEepUs»
16.3 XpoMocoMHas U XpoMocoMHasi U TeHHast PackpbiBath copepxanue
reHHas nHxeHepus. UcKycCTBEHHBIN TEPMUHOB U MTOHATUI: T€HHAsI
HHKEHepus CHHTE3 T'eHa U WHXEHEPUsl, PECTPUKLIUOHHBIE
KOHCTPYHPOBaHHE 9H/IOHYKJI€a3bl (PECTPUKTAa3bl),
pexomOuHaHTHBIX JTHK. JIMTIKWE KOHIIBI, MITa3MHUIbL,
Coszoanue mpamnceeHHbIx PECTPUKIUS, TUTUPOBAHHUE,
op2aHu3mos. JloCTIXKeHUs 1 TpaHchopManus, CKPHHHHT,
MEePCIIEKTUBBI XPOMOCOMHOM U | TpaHCTeHHBIE (T€HETHYECKU
FeHHOW WHKEHEpUH. MOTU(DUITUPOBAHHBIC) OPTaHU3MBI.
DKOJIOTUYECKHUE U OnucChIBaTh METOIBI
ATHUYECKHUE MTPOOJIEMBbI TCHHOW | PENPOIYKTUBHOTO U
WH)KCHEPUU. TEpareBTUYECKOr0 KIIOHUPOBAHMS,
JdemMoHCcTpanuu KJIETOYHBIE TEXHOJIOTUHU U CIIOCOOBI
Ta0mmie! u cxeMbl: «] eHHast TE€HETUYECKON NHKEHEPUU.
WHXKEHEPUs» XapakTepu30oBaTh TOCTHKEHUS
TeHHON MHKEHEpUHU.
OueHuBaTh 3K0JIOTMUECKHUE U
ITHYECKUE MTPOOTIEMbI
KJIOHUPOBAHHMS U CO3/1aHUSA
TPaHCTE€HHBIX OPraHU3MOB,
MEePCIIEKTUBEI Pa3BUTHS
XPOMOCOMHOM
Y T€HHOW MH>KEHEPUU
16.4 MenunuHackue Menunuuckue PackpriBaTh conepskaHue TEpPMUHOB
OMOTEXHOJIOTUHU OMOTEXHOJIOTHH. Y TIOHSITUI: MEAUITMHCKAs

Iocmeenomnas yupposast
meouyuna. I11[P-
ouazHocmuxa.
Memabonomnwitl ananus,
2eHOYEHMPUYeCKUll AHATU3
npomeoma uenoeexa 0
OYEHKU COCMOSAHUS €20
300pP08b3.

Hcnonv3o6anue cmeonioswix
knemok. Tapeemuas mepanus
paka.

3D-6uouncenepus ons
paspabomku
¢yHoamenmanvbHbvIX OCHOB
MEOUYUHCKUX MEXHOTIOU,
CO30aHUSI KOMNIEKCHbIX
MKauell couemanuem

OMOTEXHOJIOT S, MEeTa0 0JIOMHBIHM
aHaJIN3, TeHOLICHTPUYECKUM aHAJn3,
MepCOHAIN3UPOBAHHAS MEAUIMHA,
pereHepaTuBHasi MEIUIMHA.
XapakTepu30BaTh METOBI
MeTabOJIOMHOTO U
TE€HOI[EHTPUYECKOr 0 aHaJIN34;
MCII0JIb30BaHUE CTBOJIOBBIX KJIETOK;
[TIIP-nrarHocTuKy; TapreTHyIo
TEpaNuIo paKa




MEeXHOI02UE MPEXMEPHO20
ouonpunmunea u
crkaghgponounea

07151 peuteHust 3a0a4
nepCOHANUZUP OBAHHOL
meouyunwvl. Cozoanue
BEKMOPHBIX 8AKYUH C YebI0
obecneyenus
KOMOUHUPOBAHHOU 3AUyUMbl
om 6030youmeneu OPBH,
VCMAaHOIeHUe MOLEKYIAPHBIX
MEXAHUIMOB
¢ynxyuonuposanus PHK-
cooeparcaux Upycos,
BbI3BIBATOUUX OCOOO ONACHDLE
3a60.1e8aHUs Yen06eKa U
HCUBOMHBIX

Hroro yacos no teme 4

PesepBHOE Bpems 1

OBLIEE KOJIMYECTBO | 102

YACOBIIO

[TPOI'PAMME

11 KJIACC

Nen/n | HaumenoBanue Komu OcHOBHBIE BUIbI J1€ATEIILHOCTH
pa3aenoB U TeM yectB | IIporpammHoe copepkanue 00yyaroumxcst
y4eOHOro 0
npeaMeTa 4acoB

1 Tema «3apo:kaeHne U pa3BUTHE 3BOJIOLMOHHBIX NPeCTABJICHUH B 0MOJIOTHN»

11 OBOIOIUOHHAS 1 DBomonMoHHas Teopus Y. PackpbiBaTh copiepKaHle TEPMUHOB
teopust Y. Hapsuna. [Ipennocelnku Y TIOHSATHN: KPEALIMOHN3M, BU],
JapBuna BO3HUKHOBEHHS IapBUHU3MA. | cHCTeMaTHKa, OMHapHas

JKu3Hb u Hay4yHas
nestenbHOCTh Y. JlapBuHa.
JdemoHcTpanun

[TopTpeTsl: Apucrorens, K.
Jlunuei, XK. b. Jlamapk, 3. XK.
Cent-Unep, XK. KroBbe, Y.
JlapBuH.

Tabmumib! u cxembl: «Crucrema
XKuBOH npuposl (ro K.
JIunHew)»,

«JlecTHUIA XKUBBIX CYIIECTB
(mo Jlamapky)», «MexaHu3m
(dopmMupoBaHus

HOMEHKJIaTypa, UCKYCCTBEHHAs
crucTeMa

KJIacCU(PUKAIIUU OPraHU3MOB,
HUCTOPUYECKUI METO/I, JaPBUHHU3M.
XapakTepu3oBaTh B3IJISIIbI
Apucrorens, OMIen0KIa,
Jlykpeuus Kapa, [Jx. Pes Ha
pa3BUTHE KUBOU MTPUPOJIBI.
OmnennBath Bkiag K. Jluanes B
pa3BUTHE OMOJIOTUH.

CpaBHUBAaTh B3TJIAIbI HA BUJ U
spomonuio K. JImanes, XK. b.
Jlamapka u Y. JlapBuHa.




IIPUCIIOCOOJIEHUH Y pacTeHUu
1 KUBOTHBIX

(mo Jlamapky)», «Kapra-cxema
MapiipyTta nyremectBus Y.
HapBunay,

«Haxonku Y. Jlapsuna»

Kputnuecku orieHuBaTh
KpEalMOHUCTCKHE B3IJISAbI HA
JKUBYIO [IPUPO.LY.

Ilepeuncnarb KyJabTypHO-
HCTOpPUUECKHE

Y €CTECTBEHHO-HAay4HbIE
IIPEAIIOCBUIKY MOSBJIICHUS
3BOJIIOIIMOHHOM Teopuu Y.
HapBuHa.

OnuceIBaTh pojib UCTOPHUECKOTO
Merona. M3marats CymHoCTh
3BOJIIOLIMOHHOM Teopun Y.
JlapBuHa. Ha3bIBaTh OCHOBHBIE
¢axTel Ouorpaduu Y. lapBruna u
3Tanbl CO3/IaHUS UM
HBOJIIOLIMOHHOW TEOpUHU

12 JIBroKyIHe CUIIbI JIBrkympe Cuiibl 3BOJMIOLUHU | PackpeiBaTh comep:kaHue

OBOIIOLIMY BUJIOB BUJ10B 110 Y. /lapBUHY (BbICOKAsl | TEPMUHOB U MTOHSTHUMA:

no Y. [lapBuny MHTEHCUBHOCTb Pa3MHOXEHHS | HACIEACTBEHHOCTh, N3MEHUUBOCTbD,
OpPraHu3MOB, HACIEACTBEHHAs | HICKYCCTBEHHBIN 0TOOp, O0phda 3a
M3MEHYHBOCTh, O0pbOa CYILIECTBOBAHHUE,
3a CyLIECTBOBaHUE, ecTecTBeHHbIH oTOop. M3narate
€CTECTBEHHBIN U CYLIHOCTb Y4€HUS
HCKYCCTBEHHBIN 0TOOD). Y. JlapBuna 00 HCKYCCTBEHHOM
JdeMoHCTpauuu or6ope. XapakTepu3oBaTh
IToptpet: Y. lapBuH. JIBUKYIIUE CUJIbI 3BOJIIOI[MU BUJIOB
Tabauiibl U cxembl: «Dopmbl o Jlapsuny.
OOpBOBI 32 CYIIIECTBOBAHUEY, [IpuMeHATh 3HaHUS O ABUKYILUX
«IToponbl rony6ei», CHJIaX 3BOJIFOLIMU BUIOB I10
«MHoroob6pasue KyabTypHbIX | JlapBuny
(hopM KamycTh», JUTsE OOBSICHEHUSI MHOTOO0 pa3ust
«ITopoabl omMamHuX BUJIOB, IOPOJ] IOMAIIHUX
KUBOTHBIXY, YKUBOTHBIX U COPTOB KYJIbTYPHBIX
«Cxema 00pa30BaHHUs HOBBIX pacTeHui
BuJ0B (110 Y. [lapBuny)»,
«CxeMa COOTHOLIEHUS
JBUKYIIUX CHII
SBOJIIOIIUN

13 dopmupoBaHue Odopmienue cuaTeTnueckoil | PackpbIBaTh colepikanne TEPMUHOB
CUHTETUYECKON teopun 3Bomouuu (CTI). Y TIOHATUI: JapBUHU3M, MYTallHH,

TCOPUHU SBOJIIOINU

Helitpansnas

TEOPUSI IBOJTIOLIUH.
CoBpeMeHHas 3BOJIOLMOHHAS
ouonorus.

3HaueHue 3BOJIIOLMOHHOMN
TEOpHUH B POPMUPOBAHUH

MYTalMOHHBIN IIPOLECC.
OOBACHATL NPUUNHBI KpU3HCA
JapBHHU3MA.

OO00CHOBBIBaTh 3aKOHOMEPHOCTh
TpaHcpOpMaLUU TapBUHU3MA

B CUHTETUYECKYI0 TEOPUIO




€CTECTBEHHO- HAYYHOU
KapTUHBI MUDA.
JdemMoHcTpanuu

Hoprpetst: C. C. YeTBepHKOB,
U. N. llImaneraysex, Jx.
Xonpetin, /. K. benses.
Tabnuibl 1 CXEMBI:
«OCHOBHBIE MTOJIOKEHUS
CUHTETUYECKON TEOPUU
SBOJTIOIIUN

sBommonun (CTD).

M3znarath OCHOBHBIE MOJIOKCHUS
CT?D. OuenuBats Bkiag I'. [e
®pu3a,

C. C. YerBepukona,

N. 1. llImaneraysena, /. K.
bensesa B popmuponanue CTO.
OnenuBath 3Hauenne CTI

B ()OPMHPOBAHUH COBPEMEHHOMN
€CTECTBEHHO-HAYyYHON KapTUHBI
MHpa

HNroro yacos o teme 4

2

Tema « MUKPOIBOJTIOIHS U

e€ pe3yJibTaThI»

2.1 OTansl 5 [Tonynsimusa kak aeMeHTapHasi | PackpbiBaTh conepikaHue
ABOJIOLIMOHHOTO €MHULIA 3BOJIIOLUH. TEPMUHOB U MOHSTUIA:
mporecca: CoBpemMeHHbIE METO/IbI OLIEHKH | MUKPO3BOJIOLIHS, MAKPOIBOIIOIUS,
MHKPO3BOJIFOLHS TeHETHYECKOT0 pa3HOOOpa3usi | MyTalluu, MO YIS, KOMOMHAIIUN
u U CTPYKTYPBI ONYJISILIUH. T'€HOB, FTeHO(OH]I, PJIeMEHTapHOE
MaKpO3BOJIIOLUS. W3menenue renodonia 3BOJIIOIIMOHHOE SIBJICHUE.
[onynsuus — MOMYJISILMU KAaK JIEMEHTapHOe | XapakTepu30BaTh
AJIEMEHTapHast SBOJIIOLIMOHHOE SIBJICHHE. MHUKPO3BOJIIOLMIO KaK ATaIl
eAuHuLA 3aKoH HOSIBJIEHUS IPUCIIOCOOJIEHUH U
ABOJIIOLIMHI F€HETUYECKOr 0 paBHOBECUS BHJ1I000Pa30BAHMUS.
Jlx. Xapau, B. BaiinGepra. XapakTepu30BaTh MOMYJIAIUIO KaK
JdemoHcTpanun 3JIEMEHTAPHYIO €AUHUILLY
TaOauIbl ¥ CXEMBI: 3BoIIOLMH. [TepeduuncnsaTs npru3HaKu
«MyTanuoHHas UJIeaJIbHON MONYJISIUUU U
W3MEHYUBOCTbY, OOBSICHATH YCJIOBUS BBITOJHCHUS
«IlonymsMoOHHAs CTPYKTYypa 3aKOHa Xapau—
BH1a», «Cxema IposIBJICHUS BaiinGepra.
3akoHa Xapau—BaitnOepray. [IpuMeHsATh UMEIOIMECS 3HAHUS
JlaboparopHas pabora JUTSE OOBSICHEHU S TIPUIHH
«BbIsIBJICHNE NI3BMEHUUBOCTH Y | M3MEHYMBOCTH Y 0COOEH OTHOTO
oco0ell 0IHOTO BUAA» BHJIA
2.2 DJIeMeHTapHbIe 3 DnemeHTapHbIe (GaKTOPHI PackpsiBaTh copepkaHue
(bakTopsI (IBYOKYIIME CHJIBI) BOJIIOLIMMA. | TEPMUHOB Y TIOHSTHIA:
HBOJIIOIIUU MyTanoHHbIN IpoLecc. MyTallMOHHBIN IIpoLece,

Komb6unatusnas
U3MEHYUBOCTh. J{peii¢ reHoB —
CllydaiiHbIe HEHAIPaBJICHHBIC
M3MEHEHUS YacToT ajuiesiei

B nonyJsinusx. D dekr
ocHoBarens. Jppexm
OYMBLIOYHO20 20PNbIUKA.
CHuoicenue 2enemuieckoeo
PA3HO00pa3Us: NPUYUHbL U

KOMOWHATUBHAS U3MEHYNBOCTD,
MOITYJISAIIMOHHBIE BOJIHBIL, Aper(
TCHOB, MHUT PAIlUH, U30JISIIHS,
reorpaduyeckas
(MpocTpaHCTBEHHAS ) U3OJIAIHS,
Ouonoruueckas (pernpoyKTUBHas)
u3omsus, 3G PexT ocHoBaTENS,

3¢ eKT OyTHUIOUHOTO TOPIIBIIIKA.
XapakTepu3oBaTh AJIEMEHTAPHBIC




cneocmeus. Ilposenenue
aghghekma dpeiigha cenos 6
OONBUUX U MATBIX NONYTAYUSX.
Murparuu. U3onsuus
MOIMYJISILIUI:

reorpaduueckas
(mpocTpaHCTBEHHAas),
Ounonornyeckas
(perpolyKTUBHAS).
JdemMoHCcTpanuu

Hoprpertst: C. C. YerBepuKoB,
3. Maiip.

TaOnuIbl ¥ CXEMBI:
«JIBHOKYIIIME CHITBI
IBOJIIOLUNY, « IKOJIOTHYECKast
W30JIALMS TOMYJISIUN
CEBaHCKOW (hopenmn»,
«["eorpaduueckas n3omasus
JIMCTBEHHHULIBI CUOUPCKON U
JIMCTBEHHULIBI 1aYPCKOI»,
«IlonymsiIMOHHbBIE BOJIHBI
YUCIIEHHOCTH

XHUIIHUKOB U KEPTBY

(bakTOpsI (IBUIKYIIME CHITHI)
spomonnu. OnenuBats Bkiag C. C.
YeTtBepukona, J. Maiipa B
pa3BUTHE SBOJIOLUOHHOIO YUEHHUS.
OOBACHATH NPUUNHBI
HEHAINPaBJIECHHOI O JeH CTBUSA
AJIEMEHTAPHBIX 3BOJIOLUOHHBIX
bakTopoB.

[IpumensaTh UMerOIIKECs 3HAaHUS

0 IBUXKYIIUX CUJIAX SBOJIIOIIUU

TUTsE OOBSICHEHUS TPHYNH
pa3zHooOpa3us reHodoHIa
MONYJISIIIUNA OHOTO BUAA

2.3

EctecTtBenHbINn
otbop —
HapaBJISIOIIU A

dakrop
IBOJTIOLIUN

EcrecTBennsiit or6op —
HaIpasJsonmi hakTop
3BOMIIOIUU. DOPMBI
€CTECTBEHHOr0 0TOOpA:
JIBUKYITUNA,
CTAaOUITN3UPYIOIIHA,
pa3pbIBaIOLINIA
(IM3pYNTHUBHBIN).

[TonoBoit oTOop.
Bo3HUKHOBEHHUE U H3BOIIOLUS
COLIMAJIbHOT O MIOBE/ICHHUS
KUBOTHBIX.

JdemMoHcTpanuu

Tabauiet u cxembl: «Cxema
JEMCTBUSL €CTECTBEHHOIO
oroopa», «DopMbl OOpHOEI 32
CYLIECTBOBAHUEY,
«MHnycTprabHbIN
METaHU3M»,

«OKuBbIe NCKOIIaEMbIE)

PackpeiBath copepxanue
TEPMHUHOB U TIOHATHIA:
€CTECTBEHHBIN 0TOOD, ABUKYIIUN
0TOOP, CTA0MIM3UPYIOIIHI 0TOOD,
pa3phIBarONIUi 0TOOP, TOJIOBOM
oToop.

XapakTepu3oBaTh €CTECTBEHHBIN
0TOOp Kak JBIKYIIYIO U
HAIPaBIISIOUIYIO CUITY BOJIIOLIUH,
ero opMmal.

PaznnuaTte (hOpMBI €CTECTBEHHOTO
orOopa B MONYJALUAX, IPUBOAUTD
IpUMepBbl TeUCTBUS B MOMYJISIIHIX
¢dbopM ecTecTBEHHOr0 0TOOpA.
OOBACHATH MPEANOCHIIKYU JIS
JEHCTBUS ABUKYILEH U
crabunusupyrouiei Gopm
€CTECTBEHHOr0 0TOOpa.
CpaBHUBaTh (POPMBI €CTECTBEHHOTO
0TOOpa, enaTh BEIBOJIBI HA OCHOBE
CpaBHEHUSI.

[IpumenATs nMEroIuMecs 3HaHus O
€CTECTBEHHOM 0TOOpE




JUis 00BSICHEHUS IPOLIECCOB,
MPOUCXOAAIINX B IOITYJIALIUAX
BUJIOB

OpraHHu3MOB

24

[TpucmnocoGieHHO
CTh OPraHU3MOB
KaK pe3yJibTar
MHUKPOIBOJFOIIUU

[Ipucnoco61eHHOCTH
OpPraHU3MOB KaK pe3yJIbTaT
MHUKPO3BOJIIOLHH.
Bo3HukHOBeHME
MIPUCTIOCOOICHUN Y
Opranu3moB. ApoMop(}o3bl 1
uanoagantanuu. [Ipumepst
MIPUCIIOCOOJIEHUN Y
OpraHu3MOB:
Mop(hosoruyecKue,
¢buznonoruyeckue,
OMOXMMHYECKHE,
IIOBEJIEHYECKHUE.
OTHOCUTENBHOCTD
IIPUCIIOCOOJIEHHOCTU
OpraHU3MOB.
JdemMoHcTpanuu

Tabauib! ¥ cXeMbl:
«IIokpOBHTENBCTBEHHAS
OKpacka >KMBOTHBIX»,
«IIpenynpexnaaromas okpacka
KUBOTHBIX»,
«Du3nonoruyeckue
azanTanyumny,
«[IpucmocobneHHOCTh
OpraHU3MOB U €&
OTHOCHUTEILHOCTBY.
OO6opynoBanue: repbapuu
pacTEeHMIl; KOJIEKIINU
HACEKOMBIX; Uydelia MTHIL 1
3BEpel ¢ IpuMepamu
pa3IUYHBIX
MIPUCTIOCOOICHUH.
JlaGoparopHasi padora
«[Ipucnocobnenus
OpraHu3MoB u ux
OTHOCHUTEJIbHAS
1e51eCO00PA3HOCTHY.
JlaboparopHas padora
«M3yuenue apomoph030B u
WJIM0AJANTAllMI Y PACTEHUN U
KUBOTHBIX»

PackpriBaTh copeprkanne TepMrUHa
IPUCIIOCOOIEHHOCTh OPraHU3MOB
(amamrranus), apoMopdo3,
UAM0aIanTals.

[IprBOIUTH KOHKPETHBIEC TTPUMEPHI
IPUCIOCOOJIEHUI OPraHU3MOB
(Mopdonorudeckue,
(dusnosornyeckue,
OMOXUMHUYECKHE, TTOBEIEHYECKHUEL).
OOBACHATH MEXaHU3M
BO3HUKHOBEHHSI IPUCIIOCOOIEHU Y
OpraHH3MOB.

[IpuBoauTH NpUMEPHI
apoMop(030B U UIUOATANTALUN Y
pacTeHu! U )KUBOTHBIX.
OOBACHATH POJIHL ApOMOP(030B

B OCBOCHUHU OpPraHU3MaMU HOBBIX
cpen oOUTaHwUs.

OOBACHATH POJIb UM OAAANITAIINHN B
IPUCIOCOOJIEHUU OPraHU3MOB K
KOHKPETHBIM YCIIOBUSIM CPEJIbI.
Jloka3pIBaTh OTHOCUTEIbHBIN
XapakTep MPUCIOCOOICHHOCTH H
PUBOANUTH

PUMEPHI OTHOCUTEIBHOCTH
aJanTalyim.

PackpbIBaTh 3HAUCHH € ABMIKY X
CHJI ABOJIIOLIMU B () OPMUPOBAHUU
IPUCTIOCOOICHHH




25 Bupn, ero Bun, ero kpurepuu u PackpeiBath copepxanue
KPUTEPUU U CTPYKTYDa. TEPMUHOB U MOHATHI: BUJ,
CTPYKTypa JeMoHcTpauun KPUTEPUH BUAA, TOTUMOP(HU3M,

Tabmuikl u cxembl: «Kputepuu | BUIBI-IBOMHUKHU, apeal,
BHJIA», 9KOJIOrMYeCcKasl HUIIA, oMYA,
«BuabpI-1BOMHUKIY), BHUI0BOW KapHOTHI, KOCMOITOJIUTHI,
«CTpyKTypa BUJa B IPUPOAE». | SHAEMHKH, TOABHU/IbI, SKOTHIIBI.
OO6opynoBanue: repbapuu XapakTepu30BaTh KPUTEPUU BHJIA
pacTeHM; KOJIJIEKIIUU (Mopdonoruueckuid,
HACEKOMBIX; Uy4ela NTUL U TeHETHYECKHUH, OMOXUMHYECKUH,
3BEpEN pa3HbIX BUJIOB. reorpauyeckuii, SK0JIOTrHIECKHIA,
JlaboparopHas pabora onoxummuueckuif). OOBICHATH
«CpaBHEHUE BUJI0B HEOOXOAMMOCTH MCIOIb30BaHUS
110 MOP(OJIOTUIECKOMY BCEI COBOKYITHOCTH KPUTEPHUEB IS
KPUTEPUIO» oIpesieTIeHHsI BUI0BOMN
IPUHAJUIEKHOCTH OpraHu3Ma.
[Iepeuncnarb OCHOBHBIE
BHYTPUBUAOBbIE TPYNITHPOBKHU.
OOBACHATH NPUUNHBI
CYILIECTBOBAHUS MOHO- U
MOJIMTUITUYECKUX BUJIOB.
CpaBHUBATh BUJIBI 110
MOP(OJIOrHUECKOMY KPUTEPHIO

2.6 BunoobpazoBanu Bunoo6pazoBanue kak PackpeiBath conepxanue
€ KaK pe3yjbTaT pe3yJibTaT MUKPOABOJIIOLIUH. TEPMUHOB U MOHSITHI:
MUKPO3BOJIIOLUU. W3onsiuus — kiaroueBoit pakTop | BugooOpa3zoBaHuUe, U30IISIUS,
Cas3b BHU000pa3oBanus. [lytu u KOABOJIIOLIUSL.

MUKPO3BOJIIOIIUU crocoObl BU1000pa30BaHUS: XapakTepu3oBaTh

1 3MIHUJIEMHOJIOTUH aJJIoNaTpPUIECKOe BHUJ1000pa30BaHUE KaK pe3yJIbTaT
(reorpaduueckoe), MHUKPO3BOJIOLHH.
CHUMITaTPHYECKOe OOBACHATH POJIb U3OISLUU
(3KOJI0THYECKOE), B 00pa30BaHNU HOBBIX BUJIOB.
«MTHOBEHHOE» XapakTepu30oBaTh pa3IMyuHbIE
(monumonan3anus, CrnocoObl BU1000pa30BaHMs

rubpuauzanus). JJmuTensHoCTh
IBOJIIOI[M OHHBIX MTPOIIECCOB.
MexaHu3Mbl GOPMUPOBAHUS
OHMOIIOrMYECKOr0o
pa3znooOpa3zusi. Poib
SBOIIOIIMOHHOW OMOJIOTHH B
pa3paboTke HayYHBIX METO/I0B
COXpaHEeHHsI OMOpPa3HOOOpa3Hsl.
MuxkposBononus u
KODBOJTIOIUS TTAPa3UTOB U UX
X0351€B. MeXaHU3Mbl
(hOopMUPOBAHUS YCTONYIUBOCTH

(ayutonaTpuveckoe,
CHUMITATPHUECKOE).

[TpuBOIUTH KOHKPETHBIE ITPUMEPEI
BUJIOB, 00pa30BaBILUXCS
pa3IMYHBIMU CLIOCOOAMHU.
[IpuMeHsITh 3HaHUSI CIIOCOOOB
BHJI000pa30BaHUS [JIs1 OOBSICHEHUS
IPUYUH MHOT000pa3usi BUAOB.
OOBACHATH BO3HUKHOBEHUE
YCTOMYMBOCTH MATOI'€HOB

K aHTUOMOTHKAM




K aHTUOMOTHUKAM H CIIOCOOBI
00pBOBI ¢ HEH.
JdemMoHcTpanuu

Tabmuuel 1 cxembl: «CriocoObl
BHJI000pa30BaHUS,
«["eorpaduueckoe
BUJ1000pa3oBaHuE TPEX BUOB
JIAHJBIIICH», « DKOIOTHYECKOE
BH1I000pa30BaHKE BUJIOB
CHHHIDY,

«[Tonuruion1bl pacTeHUN»,
«KarmycTHo-

pEIeUHBII THOPUTY.
OO6opynoBanue: repdbapuu
pactenuit

OJIM3KUX BUJIOB,
00pa30BaBIIUXCS PAZTUYHBIMU
criocobamu

HNroro yacos o teme

21

3 Tema «MakpodBoJIOINs U €€ pe3yJbTaThD»
31 Makpossomonus. | 1 Meronb! n3yuenus PackpbIBaTh cofep:kaHue TEPMUHOB
[Taneonronorunuec MaKpO3BOJIIOLIUH. Y TIOHATHI: MaKpO3BOJIOLUS
KHE METOJIbI [TaneonTonoruueckue Mmeroabl | (puiorenes), nepexoHbie Gopmsl,
U3y4EHUs U3Y4EHUS IBOJIIOLIUH. dunoreHeTnYECKUE pAIbI,
IBOJIIOLIUU ITepexonnbie Gopmbl U [1JIEOHTOJIOT Hsl.
¢bunoreHeTHYECKUe pAIbI XapaxkTepu30BaTh MaKpOIBOIIOLUIO
OpraHu3MOB. KaK HaJIBUJIOBYIO IBOJIIOLIHUIO
JeMoHCTpauuu 00pa3oBaHMsI KPYITHbBIX
Tabauiib! 1 cXeMbl: TaKCOHOMUYECKHUX EIMHMII.
«DuUIOreHeTUYeCKui psiji OOBACHATH 3HAYECHHE
JIOIIAIN, NaJIEOHTOJIOIMUECKUX
«ApXeonTepuKcy, UCCIIEZI0BAHNI AJIs TIOJTy4EHUS
«3Bepo3yOble SIephl», (aKTOB SBOIIOIMH OPraHU3MOB.
«Crerouedans, [TpuBOAUTH IPUMEPHI OPraHU3MOB,
«Punnodputs», «CeMeHHbIC OTHOCSIIINXCS K TEPEXOTHBIM
MAIIOPOTHUKN. ¢dopmam. HassiBaTh rpynmsl
ObopynoBanme: KOJUIEKIIUH, OpraHU3MOB,
repbapuu, MyJIsHKU JUI KOTOPBIX BOCCTAHOBJICHBI
HCKOIIA€MBIX OCTaTKOB (dunoreHeTHUeCKue pAIbl.
OpraHu3MOB CpaBHUBATB IPOLIECCHI
MaKpOIBOJIIOLIMY U
MHUKPO3BOJIOLIIHI
buoreorpaduueck | 1 buoreorpaduueckue MeToab! PackpsiBaTh cofepxaHue TEPMUHOB
ue U3y4EHUs U
METO/IbI U3Y4EHUS sBomonuu. CpaBHeHueE GJIopbl | OHATUIL: Ororeorpadus,
HBOJIIOLIUU 1 (GayHbl MATEPUKOB U OHJIEMUKHU, PEITUKTHI.




ocTpoBOB. buoreorpagpuueckue
obnactu 3emiu. Busbl-
SHAEMUKU U PETUKTHI.
JdemMoHCcTpanuu

TaOauIbl U CXEMBIL:
«buoreorpaduueckre 30HbI
Semmm,

«/Ipeli) KOHTUHEHTOBY,
«PemukTey. OG0pynoBanue:
repOoapuu; KOJUICKITUN
HACEKOMBIX

OO60CHOBHIBATH 3HAUCHHE
Oouoreorpaduu 115 U3yIEHUs
9BOJIIOLIUN OPTaHU3MOB.
[Tepeuncnare Ouoreorpaduueckue
obmactu 3eMiu ¥ 00BSACHATH
MPUYUHBI UX BBIICIICHUS.
CpaBHuBats (iiopy u payny
MAaTEPUKOB U OCTPOBOB, PACTCHUS U
YKUBOTHBIX Pa3HBIX
onoreorpauaeckux 00IacTe.
[TpuBOIUTH TPUMEPHI PEITUKTOBBIX
OpPraHu3MOB, BUJIOB-IHIEMHKOB.
OOBSICHATH MPUIHHBI COXPAHCHUS
BHU/JIOB SHJICMHKOB U OKHUBBIX
HCKOITaEMBIX)

3.3

DMOpHOJIOrHYecK
uewu
CPaBHHUTEIILHO-
MOp(hOTOrHUecKH
€ METO/IbI
U3y4eHUs
ABOJIIOIIUU

OMOPHOJIOTHYECKHE
CpaBHUTEIBHO-
MOP(OJIOTUYECKUE METOIBI
W3YYEHHS HBOJIOIUH.
I'eneTnueckne MexaHU3Mbl
HBOJIIOIIMU OHTOTeHe3a U
MOSIBJICHUS ABOJIIOLIMOHHBIX
HOBIIIECTB.

l'omonoruuneie n
aHAJIOTUYHBIC OPTaHBI.
PynumenTapHbie opransl u
ataBU3Mbl. MOJIEKYISIPHO-
TeHETUYECKHE,
OMOXUMUYECKHE U
MaTeMaTUYECKUE METOIBI
W3YYCHUS IBOJTIOIIH.
['oMonoru4HbIe reHbl.
CoBpeMeHHbIE METOIbI
MOCTPOCHUS
(HUITIOTEeHEeTHYECKUX JICPEBBEB.
XPOMOCOMHBIE MYTAIIHH U
ABOJIIOLUSI TEHOMOB.
JdeMoHcTpanuu
Hoptpetst: K. M. bap,

A. O. Kopanepckuii, .
Mromiep, 3. I'ekkens.
Tabauiie! ¥ cxembl:
«HavanpHbie cTagnu
SMOPHOHATILHOT' O PA3BUTHS
MTO3BOH OYHBIX )KHBOTHBIX),
«I"oMosIoTHYHBIE U

PackpbIBaTh conepikanue
TEPMHUHOB U IIOHATHIA:
aMOpHoIorus, MOpQoJorus,
FOMOJIOTUYHBIE Y AHAJIOTMUHbIE
OpraHbl, pyIMMEHTBbI, AaTABU3MBI,
OMOXUMHYECKasi TOMOJIOT L.
XapakTepu3oBaTh
IMOPHOJIOrHYECKHE, CPABHUTEIBHO-
MOP(OJIOrHUECKUE, MOJIEKYISIPHO-
reHEeTUYECKUe, OMOXUMHUYECKUE,
MaTeMaTHYECKHE METObI
U3yUYCHHUS IBOJIIOIUH.

OOBsACHATH 3HAYCHHE
SMOPHOJIOTUH, CPAaBHUTEIIBHOM
Mopdornoruu,

MOJIEKYJISIPHOM T'€HEeTHKH,
OMOXUMUH,

O1onH(pOPMATUKHU AJI U3yUEHUSI
ABOJIIOLIUU OPraHU3MOB.
OuennBats Bkiaag A. O.
KoBanesckoro B pa3Butue
9BOJTIOLIMOHHOI'O Y4EHHUsI.
OnuceIBaTh FeHETHUECKU e
MEXaHH3MbI 3BOJIIOLIMU OHTOIE€HE3a
Y TOSIBJICHUSI 3BOJIFOL[MOHHBIX
HOBILIECTB.

[TpuBOIUTH IPUMEPHI ATABU3MOB U
PYAMMEHTAPHBIX OPTaHOB Y
Pa3IM4YHbIX OPraHU3MOB U
OOBSICHATH NPUUUHBI KX
HOSIBJICHMUSL.




aHAJIOTUYHBIC
OpraHbl», « PyTnMeHThI»,
«ATaBHU3MBI,
«XpOMOCOMHBIC HA0OPBI
YeNOBEeKa U MIMMITaH3e.
ObopynoBanme: KOJUIEKIUH,

[IpuBoauTH IpUMEDPHI
TOMOJIOTUYHBIX U AaHAJIOTUYHBIX
OpraHoB.

CpaBHUBAThH CTPOEHUE OPTAaHOB Y
OpPraHU3MOB Pa3HbIX
CHCTEMAaTU4EeCKUX IPYIIIL.

repbapuu, MyJIsHKH [TpuBOAUTH IPUMEPDI
TOMOJIOTUYHBIX, QaHAJIOTMYHBIX, | OMOXUMUYECKOW U T€HHOM
PYAMMEHTAPHBIX OPraHOB U TOMOJIOTHH.
aTaBU3MOB OneHuBaTh 3HaUEHHE
OronH(pOpPMATHKH IS U3YICHUS
3aKOHOMEpPHOCTEN
9BOJIIOLIUU
34 O6mue 2 OO61ue 3aKOHOMEPHOCTH PackpsIBaTh conepikanue
3aKOHOMEPHOCTHU (mpaBuIIa) BOOLHUU. TEPMHUHOB U MOHATHI: CMEeHa
ABOJIIOIIUU Ipunyun cmenvt hynxyuil. ¢byHKIM OpraHoB, HEOOPATUMOCTD
HeoOpaTuMoCTh 3BOMIOLMH. IBOJIIOLIMY, a/lalITUBHAS pajualus,
AnanTuBHas paguanus. HEpaBHOMEPHOCTb TEMIIOB
HepaBHOMEpHOCTH TEMITOB IBOJIIOLIMY, YEPEOBAHUE I'TIABHBIX
SBOJIIOIUH. HaIPaBJICHUH SBOJIIOIUH.
JleMoHcTpauun AHanM3upoBaTh NPUYUHBI
Tabmauiel u cxembl: «['TaBHbBIE | YepenOBaHUS TTIaBHBIX
HaIlPaBJICHUS 3B OJIIOLIUNY, HaIpPaBJICHUH IBOIOLHH.
«O011re 3aKOHOMEPHOCTH [IpuBoauTh NpUMeEpHI
IBOJIIOLIUN» IPOMCXOKIEHUSI OPIraHU3MOB OT
HECTIelUaTN3uPOBAHHBIX MPEAKOB U
HX TIPOrpeCCUpyromen
crenuanTn3alum.
OOBACHATH NPUUUHBI
HEpaBHOMEPHOCTH TEMIIOB
IBOJIIOLIUU.
[IpuBOINTH MPUMEPHI aJaITUBHON
pazuanuy y OpraHu3MoB.
OOBACHATH NPUYUHBI
HEOOPaTUMOCTH
9BOJIIOLIUU
HToro yacoB 1o teme 6

4 Tema «IIpoucxoxaenue U pa3BuTHe )KU3HU HA 3emiie»
41 I'unoresbr 2 Hayusnsle runoressl PackpbIBaTh cofep:kaHue TEPMUHOB
BO3HUKHOBEHMS IIPOUCXOKICHHUS )KU3HU HA Y IIOHSATHN: KPEALIMOHU3M,

’KU3HU Ha 3eMiie

3emite. AGuorenes u
naHcrepmus. Jlonaydnbie
MPEIICTABJICHHS O 3aPOXKJICHUH
KHU3HU (KpEaLuOHU3M).
I'nmoTe3a mocTOoSHHOr O
CaMO03apOXKAEHU )KU3HU U €€

BUTAJIU3M, TAHCIIEPMUS,
abHoreHes.

N3narath Hay4HbIE TUTIOTE3BI U
TEOPUU MTPOUCXOKICHHUS KU3HU Ha
3emie.

OnenuBath BKkaag @. Pequ,




onpoepkeHue onbiramu O.
Penu, JI. Cnanmanmanm, JI.
ITacrepa.

IIpoucxoxkieHrE )KU3HU U
acTpoOHOJIOTHsl.
JdeMoHcTpanun

[optpetsl: @. Penu, JI.
Cnannannanu, JI. I[Tacrep.
Tabmuiel ¥ cxembl: «Cxema
onbita . Pequy, «Cxema
onslIta JI. [Tacrepa no
H3YyUYECHUIO CaMO3apOsKICHUS
JKH3HI

JI. Cnannanuanwy, JI. [Tactepa

B (hopMHpOBaHHE HAYYHBIX
B3TJIS1/I0B HA MPOUCXOKICHHIE
*u3HH Ha 3emute. [lepeuncnaTsb
CTaJuu Pa3BUTHUS KU3HU Ha 3eMmIie,
COIJIaCHO Teopuu OMOmo33a

4.2

OCHOBHBIE HTaIbI
HEOPraHWYECKOU
ABOJTIOLINHI

OcHOBHBIE dTalbl
HEOPTraHUYECKOW IBOJIOIIHH.
[Inmanerapuas
(reosoruyeckas) 3BOJIIOLIHS.
XUMUYECKAs 3BOJIIOLHUA.
AOUOTeHHbIN CUHTE3
OpPraHMYECKUX BEIIECTB

n3 Heopranndeckux. OnsIt C.
Munnepa u I'. FOpu.
OO6pa3zoBaHue MOJIUMEPOB

n3 MoHoMmepoB. KoanepeatHas
runore3a A.W. Onapuna,
rumnoTesa

nepBu4HOro OyipoHa JK.
XomnaeiiHa, reHeTHYecKas
runore3a I'. Ménnepa.
Pu6o3umsrl (T. Yek) u runoresza
«vupa PHK» V. I'unGepra.
dopmupoBaHue MEMOPAH U
BO3HMKHOBEHHE MPOTOKJIETKH.
JdemoHcTpanun

IToptpetsr: C. Munnep, I'.
Opu, A. U. Onapun, [Ix.
Xonpein, I'. Mémnep.
Tabauiet u cxembl: «Cxema
omnbita C. Mumnepa, I'. FOpu»,
«ITansl

HEOPraHU4YECKON 3BOJIIOLIUN.
BupryaiabHas 1a0oparopHas
pabora

«MogenupoBaHue ONIBITOB
Munnepa— IOpu no n3ydenuto
aOMOreHHOr0 CUHTE3a

PackpbIBaTh copepikaHne TS PMUHOB
Y TIOHATHUI: TeOJIOrHYecKas
DBOJIIOLMS, XUMHYECKast DBOJIOIMS,
aOMOTeHHBIN CUHTE3, IEPBUYHAS
aTMocdepa, KoallepBaTHbIE KaIliy,
puO03UMBL, IPOOUOHTBHI.
XapakTepu3oBaTh OCHOBHbBIE dTAIlbI
XUMUYECKOH 3B OIIOIHM.

HaspiBaTh  XMMHUYECKHM  COCTaB
HepBUYHONH  atMocdepbl  3eMIH.
OuenuBatb Bkiag C. Musiepa,

I'. 1Opu, T. Yeka, V. ['unbepta

B (hopMHPOBaHKE HAYYHBIX
B3IJISII0B HA MPOUCXOXKICHHE
»ku3HU Ha 3emiie. ONUCHIBATh
YCIJIOBHSI, HEOOXOUMBIE JIJISI
aOMOreHHOro CUHTE3a
OpraHUYECKUX COEANHECHUM.
[IpuBOINTH TPUMEPBI MOJIEKYJL, Y
KOTOPBIX BO3HUKJIU MPOIECCHI
TEHETHYECKOT0 KOMMPOBAHUS U
dbepMeHTaTUBHASI AKTUBHOCTb.
OO0OO0CHOBBIBATH HEBO3MOYKHOCTE
MOBTOPHOTO BO3HUKHOBEHUS )KU3HU
Ha 3eMiie




OpPraHUYECKUX COCIMHEHUI
B IIEPBUYHON aTMochepey

4.3 Hcropusa 3emnu u Hcropus 3eman 1 MeTOIbI €€ PackpbIBaTh copep:kaHue TEPMUHOB
METO/BI €€ n3ydyenus. Mckonaemele Y TIOHSTHH: T€OXPOHOJIOT U
U3y4EHUs OpPraHUYEeCKHE OCTATKH. (oTHOCHTENBHAS, a0COIOTHAS),

I'eoxponHonorust u €€ METObI. OKaMEHEJIOCTH, METObI
OTtHocuTeNbHAs U a0COMIOTHAS | TE€OXPOHOJIOTUH,

T€0XPOH OJIOTHSl. TFE€OXPOHOJIOrMYECKas IIKaJIa: S0HBI,
I'eoxpoHonornyeckas mKanga: | 3psl, IEPUO/BI, ITOXH.

J0HBI, 3PbI, IEPUOABI, JTOXH. XapakTepu30BaTh METO/BI
JdemMoHCcTpanuu U3y4YEHUS UCTOPUH 3EMIIN.
Tabauiis! ¥ cXeMBbl: [Iepeuncnare pas3nensl
«I'eoxpoHosiornyeckas TE€O0XPOHOJIOTNYECKOH IIKaJIbI.
LK. OneHnBaTh 3HaYEHUE UCKOMTAEMBIX
ObopynoBanme: KOJUICKIIUU OCTAaTKOB JIJI1 U3y4YE€HUS UCTOPUU
OKaMEHEJIOCTEM, MOJIE3HBIX pPa3BUTHS )KU3HU Ha 3eMIIe.
HCKOIIAEMBIX; MYJISKU OOBACHATH XapakTep
OpPraHMYECKUX OCTATKOB pacrpeneneHus HCKOIaeMbIX
OpPraHU3MOB. OCTaTKOB B 3¢€MHOM KOpe€.
JlaGoparopHasi padora CpaBHMBATH METO/IbI A0COJIFOTHOMN
«M3yueHnue u onucanue Y OTHOCHUTEIBHON I'€0XPOHOJIOTUU
HCKOIIA€MBIX OCTaTKOB

JPEBHUX OPraHU3MOBY

44 HayvanpHele HavanpHble sTansl PackpsiBath conepikanue
JTaIlbl OpPraHUYECKOM 3BOJIFOLIMH. TEPMHUHOB M MOHATHN: «ITOCIEAHUI
OpraHU4eCKOn [TosiBnenue n 3BoIIOLNA YHHMBEpCaIbHbII 00NN TPETOK,
IBOJIFOLIUHT IIEPBBIX KJIETOK. DBOJIIOLHS OJTHOKJIETOYHBIE

MeTabonu3ma. BosHUKHOBeHHE
MEPBBIX

skocucreM. CoBpeMeHHbIE
MUKpPOOHBIE

OMOIUIEHKU KaK aHaJIOT TIEPBBIX
Ha 3eMJie COOOIIEeCTB.
CrpomaTtonuTsl. [IpokapuoTsl
Y DYKapUOTHI.
[IpoucxoxaeHne 3yKapuoT
(cumbuorenes).
OBOJIIOIIMOHHOE
MIPOMCXOXKIEHUE BUPYCOB.
JdeMoHcTpanun

Tabnuiibl U CXEMBIL:
«HavanbHbIe 3TaIbI
OpPraHuYecKOii IBOIIIOLIUNY,
«Cxema 00pa3oBaHUs
3YKApUOT NYTEM
cuMmOuorenesay, «CTpoeHne

OpraHu3Mbl, IPOKAPUOTHI,
9YKapUOThI, CHMOMOTCHE3.
XapakTepu30oBaTh Ha4AJIbHBIE
3Tanbl OPraHUYECKOMN IBOIIFOLUH.
[IpuBOINTH TpUMEPHI
apoMopd030B EPBBIX
OJTHOKJIETOUHBIX OPraHU3MOB.
XapaxkTepru30BaTh OCHOBHBIE
MIOJIO’KEHUS U J10Ka3aTeNbCTBA
TUIIOTE3bl CHMOHMOTeHe3a.
Jloka3bIBaTh 1OJIYyaBTOHOMHOCTh
MUTOXOHJAPUN U NIJIACTUA, UX
IIPOMCXOXKIEHUE OT
IIPOKAPHUOTUYECKUX KIIETOK.
JlenaTh BBIBOJBI O 3HAUEHUU
BO3HUKHOBEHHSI (JOTOCHHTE3A,
dbopmupoBaHus Aapa 1S
JabHEUIIEero pa3BUTHUS )KM3HU Ha
3emuie.




BHUPYyCa» XapakTepu30BaTh TMIIOTE3BI
IIPOY CXOKJI€HUSI BUPYCOB
4.5 DBOIIIOLHS IIpoucxoxaenune PackpbIBaTh copep:kaHue TEPMUHOB

JYKapuoT MHOT'OKJIETOYHBIX OPIraHU3MOB. | M MOHATUI: IPOKAPHOTHI,
Bo3HMKHOBEHHE OCHOBHBIX 3yKapHOTbI, MHOI' OKJIETOUYHOCTb,
TPy MHOT OKJIETOUHBIX creluraan3anus KIeToK, BUPYCHI.
OpPraHU3MOB. XapaKTepu30BaTh POUCXOKIECHUE
JdemMoHcTpauuu MHOT'OKJIETOYHBIX OPTaHU3MOB.
Hoptpet: 1. 1. MedHUKOB. CpaBHHBATH 0COOEHHOCTH
Tabauiis! v cxembl: JYKapUOTHYECKUX U
«HauanpHble 3Tansl IPOKaPHOTUYECKUX OPraHU3MOB.
OpPraHUYECKOU IBOIIOLUNY, HaspiBate ocHOBHBIE apoMOp (03B
«Cucrema )xMBON PUPOIBI IYKapuOT U OLIEHUBATh UX

3HAaYeHue JJis
JaJTbHEUIIIEr0 Pa3BUTHSI JKU3HU
4.6 OCHOBHBIE 3TaMbI OcCHOBHBI€ 3Tallbl 3BOJIIOLINHI PackpbiBaTh conepxanue

HBOJIIOLIUHT BbICHIMX pacTeHUil. OCHOBHBIE | TEPMUHOB U MOHSTUI: BOAOPOCIIH,

PacCTUTENBHOI O apomMop¢ 036l paCTEHUH. PUHHOMUTHI, MXH,

MHpa BeIxon pacTenuii Ha cymry. AaIIOPOTHUKOOOPa3HbIE, CEMEHHBIE
[TosiBneHne CiOpoOBBIX NAITIOPOTHUKH, TOJIOCEMEHHBIE,
pacTeHu! U 3aBOCBAHNE UMH HOKPBITOCEMEHHBIE, O€CI0JI0e
cyumu. CeMeHHbIE PACTEHHUS. MOKOJIeHHE (CIIOPOQHT), TOJIOBOE
[IpoucxoxeHne IBETKOBBIX MoKoJIeHHe (raMeTouT).
pacTeHui. [lepeuncnsiTe OCHOBHBIE 3TaIlbI
JdeMoHCTpauuu HBOJIFOLIMM PACTUTEILHOIO MUpa.
Tabnuibl U cXeMBbI: HassiBaTh 0cHOBHBIE apOMOPG 0351
«ApoMopdo3bl pacTeHUI», pacTeHui U OLIEHUBATh UX
«PuHHOGUTH, SBOJIIOIIMOHHOE 3HAUYEHHUE.
«OHOKIETOUHBIE BoJopociny, | CpaBHHUBATH 0COOEHHOCTH
«MHOTrOKJIETOUHbIE CTPOEHMS PACTEHUM pa3HbIX
BOZIOPOCIIN, OT/EJIOB
«Mxw», «ITanopoTHUKWY,

«I"omoceMeHHbIE pacTeHU,
«Oprassbl IBETKOBBIX
pacTeHu».
O0opynoBanue: repbapun
pacTeHui pa3aIMYHbIX OTIEIIOB.
IIpakTnyeckas padbora
«M3ydenue ocobeHHOCTEH
CTPOEHUS PACTCHUM Pa3HBIX
OTIEJIOBY
4.7 OCHOBHBI€ 3TaIbl OCHOBHBI€ 3TaIlbl 3BOJIIOLUU PackpeiBath conepxanue

9BOJIIOIINHU
JKUBOTHOI'O MHpa

KUBOTHOr 0 MUpa. OCHOBHBIE
apoMOp(O3bI )KUBOTHBIX.
Bennckas ¢dayna.
KemOputickuii B3pbIB —

TEPMHUHOB U MOHATHM:
MPOCTENINE, IJIAaCTUHYATHIE,
KHILIEYHOIOJOCTHBIE, IUIOCKHE
YepBU, YICHUCTOHOTHE, PBIOBI,




MOABJICHHUE COBPEMCHHBIX
THUIIOB.

HCpBBIe XOpAOBBIC )KUBOTHBIC.

JKu3ub B Boze. DBOIIOLUI
IMO3BOHOYHBIX.
[Tpoucxoxaenue ampuouii u
pentwimid. [Iponcxoxnenue
MJICKOITM TAOIIHNX M TITHII.
[IpyHIMD KITFOUEBOTO
apomopdo3za. OcBoeHue
0CCIO3BOHOYHBIMH U
MO3BOHOYHBIMH JKMBOTHBIMHU
CYIIIH.

JdemMoHcTpanuu

Tabauiel U cxembl: «Cxema
pa3BUTHS )KUBOTHOT'O MUPAY,
«ApoMOp(O3bI )KUBOTHBIX,
«IIpocreimme»,
«KHI1€9HOI0JIOCTHBIEY,
«IInockue yepBuy,
«Umenucronoruey, «PuIObI»,
«3eMHOBOJIHEICY,
«IIpecmbikaromuecs,
«ITTamEDY,
«MIIEKOIUTAIOIIIHNEY .
ObopynoBanme: KOJUICKIIUU
HACCKOMBIX; BIIAJKHBIC
MpernapaThbl )KUBOTHBIX
PAKOBUHBI MOJLTIO CKOB;
KOJIJISKITMH UTJIOKOXKHX;
CKEeJeThI

TO3BOHOYHBIX )KUBOTHBIX;
yyueJsa ITUL U 3Bepei.
IIpakTuyeckas paGora
«M3ydenne ocobeHHOCTEH
CTPOEHUSI TTO3BOHOYHBIX
YKUBOTHBIX)

3eMHOBOHEIC,
MPECMBIKAIOLLM €CSl, ITULIBI,
MJIEKOITUTAIOIINE, IKTO/IEpMa,
SHTO/IEpMA, ME30/IepMa,
JIBYCTOPOHHSISI CHMMETPHS,
TEIJIOKPOBHOCTb.

[lepeuncnsaTh OCHOBHBIE ATaIlbI
SBOJIIOLIMH )KMBOTHOT'O MU pa.
HaspiBaTh OCHOBHEIE
npeajanTalyu, Cioco0CTBOBABIIIHE
BBIXO/lY )KUBOTHBIX Ha CYIIy.
O1ieHMBaTh 3HAYCHUE PA3BUTHS
HEPBHOW CUCTEMBI JIJIs
MPHUCITIOCOOJICHUS )KUBOTHBIX K
YCIOBUSAM OKPYXKAIOIIEH Cpebl.
OOBACHATH TPUUUHBI
SBOJIFOLIMOHHOT'O PACIBETA
HACEKOMBIX, KOCTHBIX PBIO, TITHII,
MJICKOITH TAIOIIX

4.8

Pa3Butne ;xu3Hu
Ha 3emie

PasBuTtue xu3Hu Ha 3emiie 1o
9paM U IIepUOaM: apxeu,
MPOTEPO30i1, MAIE0301,
Me3030M, KaiitHo30#. O01mas
XapaKTepUCTUKa KIIMMATa U
re0JIOrMYECKUX IPOI[ECCOB.
[TosiBnenue u pacuBer
XapaKTEePHBIX OPraHU3MOB.
VYriieobpazoBanue: ero

PackpsIBaTh conepikanue
TEPMHUHOB U IOHSATUN: apXeH,
apxe0aKkTepuu, LHaHOOAKTEPHH,
IPOTEPO30ii, Naneo30i, keMOpHii,
OPJIIOBHK, CUIIYD, AE€BOH, KapOOH,
nepmb, [1anres, Tetuc, TpumoOUTHI,
PUHUO(UTHI, PAKOCKOPIIUOHBI,
HaHIUPHBIE PHIOBI, KOTUII03aBPHI,
Me3030H, ['oniBana, JlaBpasusi,




YCJIOBUSA U BIMSIHUE HA
ra3oBBbIil COCTaB
aTMoc(hepsbl.

MaccoBbie BEIMUPaHUS —
9KOJIOIrMYEeCKUE KPU3HUCHI
npouwioro. [Tpuuune! n
CJIEJICTBUSI MAaCCOBBIX
BbIMUpaHuil. COBpeMEHHBIN
9KOJIOTUYECKUM KPU3HC, ETO
ocobennoctu. [Ipobiema
coxpaHeHHs1 Ouopa3HooOpa3us
Ha 3emue.

JdeMoHcTpanuu

Ta6mmie u cxembl: «PazBuTtne
JKU3HU B apXEHCKOU 3pe»,
«Pa3BuTHE KNU3HU B
MIPOTEPO30ICKON 3pey,
«Pa3BuTHe KN3HU B
Majae030MCKON 3pew,
«Pa3BuTHE )KU3HU B
ME30301CKOM 3pey,
«Pa3BuTHneE )KU3HU B
KalHO30MCKOI 3pe»

TpHAC, I0Pa, MEJl, XBOWHBIE,
TUHKTOBBIE, CATOBHUKOBEIE,
OeeMHHTHI, AMMOHUTHI,
JTMHO3aBPBbI, APXEONTEPHKC,
MOKPBITOCEMEHHbIE, KAHHO30M,
HajeoreH, HeOreH, aHTPOIIOTeH,
MacCOBO€ BRIMHPAHUE.
XapakTepu3oBaTh Pa3BUTHE KU3HU
Ha 3emJie 10 3paM U IepHOaM.
VYcranaBnmMBaTh 3aBUCUMOCTD
MEX/1y T€0JIOTUYECKUMHU
npoleccaMu, U3MEHEHUSIMU
KJIUMaTa 1 MPOIECCaMH B )KHBOKH
pUpOJE.

OOBACHATH IPUUMHBI PaCI[BETA
CHUCTEMATHYECKUX IPYIIIT
OpPraHU3MOB B PA3JIMYHBIE dPbI U
MEPUO/IBL.

AHanM3upoBaTh NPUUUHBI U
CIIEZICTBUSI MaCCOBBIX BEIMHPAHUH.
HasbiBaTh OCHOBHBIE apOMOP(O3BI
pPacCTEHHI U KUBOTHBIX.
[IpuBOANTE MPUMEPHI TEPEXOTHBIX
(opM OpraHu3MoB.
AHanM3upoBaTh MyTU PEIICHUS
po0JIEMBbl COXpaHCHUS
O6uropa3noobOpazus Ha 3emIie

4.9

CoBpemeHHas
cucrema
OpPraHUYECKOTO
Mupa

CoBpemeHnHas cucteMa
OpPraHUYECKOro MHUpA.
[TpuHIIUTIEI KITacCHpUKATUH
opranu3MoB. OCHOBHBIE
CHUCTEMATHYECKUE TPYIIITHI
OpPraHu3MOB.
JdemoHcTpanun

Tabnuibl ¥ CXEMBI:
«CoBpeMeHHas cucTema
OpPraHu4ecKoro Mupa»

PackpepiBaTh copepxaHie TEpPMUHOB
U TIOHSITHIA: OaKTepuu, apXeu,
BBICILINE PACTEHHUS], 3€IIEHBIE
BOJIOPOCIIH, OarpsiHKH, OypbIe
BOJIOPOCIIN, MOXOBH/JTHBIE,
alOPOTHUKOBU/IHBIE,
XBOILEBUIHBIE, IJITAYHOBUIHBIE,
rOJI0OCEMEHHBIE,
MOKPBITOCEMEHHBIE, TPOTUCTHI,
KHIIEYHOIOJIOCTHBIE, TUIOCKUE
YEpBU, KPYIJIBIE YEPBH, KOJIbYATHIE
YEepBU, YJIEHUCTOHOTUE, MOJUIIOCKH,
UTJIOKOXKUE, XOPAOBbIE, IPUOBI,
JUIIAWHUKU, BUPYCBHI.
XapakTepru3oBaTh COBPEMEHHYIO
CHCTEMY OPraHUYECKOI0 MUPA;
Ha3bIBaTb OCHOBHbIE
CHUCTEMAaTH4ECKUE TPYIIIIbI
OpraHu3MOB.




OOBIACHATH TPUHITUTIBI
KJIacCU(PUKAIUU OPraHU3MOB.
[lepeuncnaTs OCHOBHBIE MPU3HAKH
MPOKAPHOT, PACTCHUM, )KUBOTHBIX,
rpuOOB, KpaCHBIX M OYpPBIX
BOJIOPOCJICH.

[IpuBOoNUTH IPpUMEPHI
npecTaBUTENEH

OCHOBHBIX CHCTEMaTUYECKUX TPYIITT
OpPraHu3MOB

Wtoro yacos o teme 19

5

Tema «IIpoucxoxaenue ye

JIOBEKA — AHTPOIIOT€HE3)>

51 Antpononorust — | 1 Paznensr u 3a1aun PackpbIBaTh conepikanue
HayKa O 4eJIOBEKe AHTPOIOJIOTHH. MeToIbI TEPMHUHOB M TIOHSTHIA:
AHTPOIOJIOTHH. AHTPOTOJIOTHsI, MOP(OJIOTHS,
JeMoHcTpauuu AHTPOIIOT€HE3, AHTPOIIOMETPHS,
Tabmuubl u cxembl: «MeToabl | pEKOHCTPYKIHUS, apXEOIOTus,
AHTPOIOJIOTUI». sTHOrpadus.
Oo0opynoBanme: MyJsKU Ha3ssiBaThb pa3zaensl 1 3a1aun
OKaMEHEJIOCTEN, MPEMETOB AQHTPOIOJIOT U H.
MaTepHaJIbHON KYJIbTYPBI XapakTepu3oBaTh METO/BI
IIPEIKOB YEIOBEKA; AQHTPOIIOJIOT U U CPABHUBATH UX
(doTorpadun HaX0gO0K MEXITy COOOiA.
HCKONIAEMbIX OCTATKOB Brbiaensite Bonpockl 3BOJIIOLIMT
yelioBeKa YesoBeKa, uccielyeMble Mpu
MIOMOIIHU
pPa3ITUYHBIX METO/IOB
52 PaszButne 1 CraHoBieHuE peACcTaBlIeHU | PackpbiBaTh cojiepaHue TEPMUHOB
npeAcTaBIeHUN 0 TIPOUCXOXKJICHUH YETIOBEKA. Y TIOHSITUI: aHTPOTIOT€HHAS
0 Penurnosnsie Bo33peHus. Teopus, TpyaoBas Teopusi, Homo
PO CXOXKICHU T CoBpemMeHHbIE HAyIHBIC sapiens.
YEeIIOBEKA TEOPUHU. OuenuBath Bkiiaja Y. /lapsuHa B
JdeMoHcTpanun pa3BUTHE MPEICTABICHUI
IToprpert: Y. lapBuH. 0 IIPOUCXOXKICHUU YETI0BEKA.
Tabmuibl U cxembl: «MeToasl | ApryMEHTHPOBAHHO KPUTHKOBATH
AHTPOIIOJIOTHI. PEMTUO3HBIE TIPEICTABICHUS
Oo0opynoBanme: MyJsKU 0 IPOMCXOXKEHUH YEJIOBEKA C
OKaMEHEJIOCTEN, IPEIMETOB MO3UIIUN €CTECTBEHHBIX HAYK.
MaTepHaIbHON KYJIbTYPbI XapakTepu30BaTh HAyUHbIE TEOPUHU
MIPEJIKOB YENIOBEKA; MIPOM CXOXKJIEHUS YEIIOBEKa
penpoaykiuu (pororpadun)
KapTUH ¢ MU(OIOTUYECKUMU U
O6ubeliCKUMH CIO’KEeTaMU
IIPOMCXOXKIEHUS YeJIOBEeKa
53 MecTto uenoBeka 2 CxoncTBO yenoBeka ¢ PackpbiBath cogepikaHue TEPMUHOB
B CHCTEME KUBOTHBIMH. Y TIOHSITUI: PYANMEHTHI Y




OpPraHUYIECKOTO
MEpa

Cucrematueckoe MmoJIOKEHNE
yenoBeka. CBUAETENHCTBA
CXOJICTBA YeNIOBEKa C
KUBOTHBIMH:

CpaBHUTENBHO-
MOp(OJIOrHYECcKHe,
AMOPHUOIOTHUECKHUE,
¢u3n00ro- GMOXUMHUYECKHE,
noBeaeHueckue. OTimuuns
YeNoBeKa OT )KUBOTHBIX.
[IpssMOX 0K 1€HUE U KOMILIEKC
CBSI3aHHBIX C HUM ITPU3HAKOB.
Pa3BuTHe Tos0BHOrO MO3ra 1
BTOPOU CUTHAJIBHOW CHCTEMBI.
JdeMoHcTpanuu

Ta0mmie! u cxembl: «I 0JI0BHOMI
MO3TI UEJIOBEKa,
«YenoBekooOpa3Hbie
00e3bsHbI», «CKeNeT yeloBeKa
U CKeJIeT IINMIIaH3e»,
«PyarMeHTBI 1 aTaBU3MBD».
OobopynoBanme: ckener
YEIIOBEKa;

MO/JIEITb Yeperia YeI0BEKa 1
yeperna

[IMMIIaH3€; MOJIEb KUCTU
YeN0BeKa U KUCTH IUMIIaH3e.
JlaGoparopHasi pabora
«M3yuenune ocobeHHOCTEN
CTPOEHUSI CKEJIeTa YeIOBeKa,
CBSI3aHHBIX

C TIPSIMOXOXKICHUEM»

YeJIOBEKa,
aTaBU3MBI Y YEIIOBEKA,
IpSIMOXO0XKICHUE, BTOpast
CHTHaJIbHAsI CUCTEMA.

OnpenensiTb CUCTEMaTHYECKOE
MOJIOKEHUE YEIIOBEKA B
OpPraHUYECKOM MHpE.

BBISBIIATE UepThI CXOCTBA U
pa3NUYus YeIOBeKa U KUBOTHBIX.
XapakTepru30BaTh CBUIETENHCTBA
CXOZICTBA YEJIOBEKA U JKUBOTHBIX
(cpaBHUTETBHO-MOP(HOTOTHYECKHE,
AMOpUOTIOTHYECKUe, (HPU3H0IJIOTO-
OMOXMMUYECKHUE, TTOBEICHUECCKHUE).
[IprBOIUTH IPUMEPHI ATABU3MOB U
PYJUMEHTOB Y Y€JIOBEKA.
OrnuchIBaTh MPU3HAKY YEIIOBEKA,
chopMHUpPOBABIIKECS B CBSI3U

C APEBECHBIM 00pa3oM KU3HU
MPEIKOB

U TIPSIMOXOKICHUEM.

BoisBasTh mpuynHBI 0COOEHHOCTEN
CTPOEHUS Yepera YyeJoBeKa

M0 CPAaBHEHHIO C
YeII0BEKOOOPa3HBIMK 00E3bsIHAMM.
CpaBHUBATH OPYJIUNHYIO
JEeSITEIbHOCTD YEeJIOBEKa 1
JKUBOTHBIX.

CpaBHHBATH 0COOEHHOCTH BBICIICH
HEPBHOM JAEATEIBHOCTH YEJIOBEKA U
KUBOTHBIX

5.4

JBrKy1me CHiIbl

(paxTopsr)
AHTPOIIOTreHe3a

JIBrKymme critbl ((haKkTopsbl)
aHTpOIIOTeHe3a:
OHOJIOTMYECKHUE, COI[UAIbHBIE.
CooTHoIIeHne OMOTOTHYECKUX
U COIMAIBHBIX ()aKTOPOB B
aAHTPOIIOTEeHE3E.
JdeMoHcTpanun

TaOJHIbI U CXEMBL:
«/IBMXKyIIHME CUITBI
AHTPOIIOTEHE3a.
ObopynoBanme: MyJisiKU
MPEIMETOB MAaTEPUAILHOM
KYJIBTYPBI IIPEIKOB

YyeoBeKa

PackpriBaTh copepxaHie TEPMIUHOB
Y TIOHATHI: HACIIEICTBEHHAS
M3MEHYUBOCTH, ECTECTBEHHBIH
0TOOp, OPYAUMIHAS TeITEeTHbHOCTD,
IPYIIIIOBOE COTPYIHUYCCTBO,
oOI1ieHue, peys.

XapakTepru30BaTh ABMKYIIHE CHITBI
AHTPOIIOTeHEe3a: OMOIOTUYECKUE ’
COIMAJILHBIE




5.5 OcHoBHbIE OCHOBHBIE CTaUU PackpriBaTh copepxaHue TEpMUHOB
CTaJlnu aHTponoreHes3a. Panaue Y TIOHSATUI: aBCTPAJIONUTEK,
AHTPOIIOreHe3a 4yenoBeKooOpa3Hble 00e3bsHbl | UenoBek ymennslii, Uenosek

(TTPOKOHCYJIBI) U paHHHE npsMoxoasiui, YemoBek
MTOHTHJIBI — O0IIKE TIPEAKU reiaensoeprckuii, Yenonek
YeII0BEKOOOPa3HbIX 00€3bsH U | HEaHAepTaIbCKUi, KpOMaHbOHEII,
o/1ei. ABCTPaJIOMUTEKH — JIEHUCOBCKHI1 YeoBeK, YenoBek
JBYHOTHE MPEIKH JTHOEH. pa3yMHBII COBPEMEHHOTO TUIIA,
UYenoBek yMenblil, IEpPBbIC najieoreHeTuKa.

W3TOTOBJICHUS OPYAUM Tpyaa. XapakTepu3oBaTb OCHOBHBIE
Yenosek NpsiMOXOIAIIMN 1 CTaJll¥ aHTPOIIOT€HE3A.

MIEPBBIN BBIXOJ JIFOAEH 3a BpIIBIATE IPOrpeCCUBHBIE YEPTHI,
npenensl Adpukn. YemoBek MOSIBUBIIUECS Y TPEAKOB YEJIOBEKa
reiaens0eprekuii — oommiA Ha Pa3HbIX CTAIUSX aHTPOIOreHe3a.
MpEeAOK HEaHAePTAIbCKOTIO [IpuBOIUTH IPUMEPHI

YEJIOBEKA U YEI0BEKa MPENCTABUTENEN OCHOBHBIX CTA/IMI
pazymHoro. Yenaosek AHTPONOrEHE3a: OMKUCHIBATh UX
HEaH/IePTaJIbCKUI KaK BUJ AHTPOIOMETPUYECKUE TAHHBIE,
J0JIel XOJI0JHOr0 KJIMMAaTta. 0o0pa3 JKU3HU U OpYyIus TPYyaa.
YenoBek pa3yMHBIN CpaBHUBAaTh IpeACTABUTENCH
COBPEMEHHOI'0 THUIIA, OCHOBHBIX CTaJIM aHTPOMOr €HE3a
JICHUCOBCKHI YEIIOBEK,

OCBOEHHE KOHTUHEHTOB 3a

npenenamu Appuku.

[Taneoreneruka u

M1aJIeOreHOMUKA.

JdeMoHCcTpanuu

[optpetst: JI. Jluku, 5. 5.

Porunckuii, M. M. I'epacumos.

TaGuuIbl ¥ CXEMBI:

«IBOJIIOITUOHHOE JIPEBO

YeloBeKay, « ABCTPAJIONUTEK,

«YenoBek yMelnsblii», «HenoBek

NPAMOXOIALIUIY,

«JleHNCOBCKHUI YEIOBEK,

«Heannepranbus»,

«KpomanboH1bY, «IIpenku

yenoBekay. ObopynoBanue:

MOZIEJH TOpCa MPEIKOB

YeJIOBEKa; MYJISKUA IIPEIMETOB

MaTepHalbHON KYJIbTYPbI

MIPEIKOB

Yenoseka

5.6 OBonronus DBOJIOLHUS COBPEMEHHOTO PackpbiBath cogepikaHue TEPMUHOB
COBPEMEHHOI'O yesoBeka. EcTecTBeHHbIN Y TIOHATHN: MyTallHOHHBIN
YyeJIoBeKa 0TOOP B MOIMYJIAIUAX nporece, NoJIMMophu3M,




yesoBeka. MyTallMOHHBIN
MPOIIECC U MTOTUMOPHHU3M.
[TonynsiiOHHBIE BOJIHBI,
nperd reHoB, MUTPALIHS U
«3ddeKxT ocHOBaTEII» B
MOITYJISIIIASIX COBPEMEHHOTO
YeJI0BeKa.

JdeMoucTpanun

Tabmuiel v cxeMbl: «ITarbl
HBOIIOIIUY YEITOBEKa»

MOITYJISAIIMOHHBIE BOJIHBIL, Aper(
T'CHOB, MHT pAII¥s,

«(dexT oOCHOBATEIIS.
XapakTepuzoBaTh PoJib
€CTEeCTBEHHOI0 0TOOpa B
MOITYJIALUSX COBPEMEHHOTO
YeJIoBeKa.

OreHUBaTh POJTH MYTAIIMOHHOT O
npoliecca, MoMyJISIIIHOHHBIX BOJH,
npeiia reHoB, MUTpAIIHH,
«o(pdexTa ocHOBaTENN» B
JBOJIIOIUY MOMYJISIIAN
COBPEMEHHOI0 YeJIOBEKA.
[TpuBOAMTH IPUMEPHI (PAKTOPOB,
CIOCOOHBIX BBI3BATH
MOITYJISAIIMOHHBIE BOJIHBI B
IBOJIFOIIUU COBPEMEHHOTO
YenoBeKa

5.7

YenoBeueckue
pachl.
MexaucouiuinHa
PHBIE METOJIbI
AHTPOIIOJIOTUH

Yenoseueckue pacsl. [lonsatue
0 pace.

Bonbmme pacel: eBporeouHas
(eBpasuiickasi), aBcTpalo-
HerpoujHas (3KkBaTopHajibHas),
MOHT'0JIOUTHAS
(a3maTcko-aMepUKaHCKas).
Bpewmsi u nytu paccenenus
yelioBeKa 1o

miIaHere. ExMHCcTBO
yenoBedeckux pac. Hayunas
HECOCTOSTEbHOCTDb pacu3ma.
[IpucrocoGeHHOCTh YenoBeKa
K pa3HbIM yCJIOBHSIM
OKpYXarouieu

cpensl. Bmusinue
reorpauaeckor cpeabl u
nperida reHoB

Ha MOP(OJIOTHIO U
(U3MONIOTHIO YeNlOBeKa.
Mexau cuuriHapHble
METO/IbI B (pU3UUECKOi
(6uonoruveckoin)
AHTPOIOJIOT M H.
OBOJIIOIIMOHHASI
AHTPOIOJIOT S U
[1aJI€0aHTPOIIOIOT Ut
YEJIOBEYECKHUX MOMYJISLHAMN.

PackpriBaTh copepixaHie TEpMUHOB
Y TIOHSTHM: paca, pacoreHes,
pacusM, collMaIbHbIM JapBUHU3M.
XapakTepu3oBaTh IPU3HAKU
0OJBIINX pac YeJoBeKa:
€BpPONEOUTHOMN

(eBpaswmiickoit), aBcTpaio-
HErpOUIHON (PKBATOPHATILHOM),
MOHTOJIOUTHOH
(a3uaTcKO-aMepPUKAHCKOM ).
BbIBIISITE MPUYNHBI
BO3HUKHOBEHMSI YEJIOBEUECKUX pac.
[IpuBOIUTH MpUMEPHI aaNTHBHBIX
IIPU3HAKOB Y MpeICTaBUTENIEH
YeJI0BEUECKHX pac.

[IpuBOIUTH CBUAETENBCTBA
€IMHCTBA IPOUCX 0K IEHUS
yenoBeyeckux pac. ConocTaBisTh
aJJalITUBHBIE TUIIBI JIFOJIEH C
PacoBBIMM ITPU3HAKAMM.
JloKka3bIBaTh HAYYHYIO
HECOCTOATEIbHOCTb pacu3mMa




broconmansHbIC
WCCIIEIOBAHUS TIPUPOJIBI
yeJioBeka. McciaemoBanue
KOBBOJIFOLIMU OUOJIOrMYECKOr O
H COIMAJILHOIO B YEJIOBEKE.
JdeMoHcTpanun

Tabauiel 1 cxeMbl: «Pacel
YeJIOBEKAY.
IIpakTnyeckas padbora
«M3ydeHne 5K0JI0rM4eCKUX
ajanTanuil 4eJIoBeKa

HNroro yacos o teme

13

6 Tema «IK010TUs1 — HAYKA 0 B3AHMOOTHOIICHUSIX OPraHU3MOB H HA/IOPraHU3MEHHBIX CHCTEM
C OKPY/KAIOIIECH cperon»
6.1 3apoxaeHue u 1 3apokIeHNe U pa3BUTHE PackpbiBaTh copep:kaHne TEPMUHOB
pa3BUTHE 9KOJIOT MU Y TIOHATHI: 3K0JI0TuS,
9KOJIOTUH B Tpynax A. I'ymbonsara, K.®. | ayrakosorus, CHH3KOJIOT U,
Pynse, H.A. CeBepuosa, 3. 9KOJIOTHSI COOOIIECTB U SKOCHCTEM,
I'ekkens, 9KOJIOTUsl BUJIOB U TOITYJISILIMIA.
A. Tenciu, B.H. Cykauéna. XapaKkTepu30BaTh OCHOBHBIE ATAITbI
Pa3neinsl u 3a1a4u 3KOJIOTHH. 3apOXKACHUSI U Pa3BUTHUS SKOJIOTUU
CBs13b 3KOJIOT U KaK HayKH.
C APYT'MMHM HayKaMH. [IpuBoauTH MpUMEPHI 00BEKTOB
JeMoHcTpauun M3Y4YEHUS SKOJIOTHH.
optpetsl: A. 'ymG0abaT, HaspiBaTh 0OCHOBHBIC 3a4a4H,
K. ®. Pynbe, H. A. CeBepiioB, | crosiiue nepea ydEHbIMU-
9. T'ekkenn, A. Tencmu, B. H. 9KOJIOTaMH.
CykauéB. TaOnuIIbl U CXEMBbL: VYcranaBnuBaTh B3aUMOCBSI3b
«Pa3zgensl sxonorun» 9KOJIOTUH C IPYTUMHU HayKaMU
6.2 Metobl 3 Mertonbr 3kosioruu. IloneBsie | PackpeiBaThk copepkaHne TEPMUHOB
9KOJIOTMH. HaOo1eHus. DKCIIEPUMEHTHI B | U MIOHATHI: 10JIeBble HAOI0JeH s,
3HaueHue 9KOJIOTMU: TPUPOAHBIE U MOHHUTOPHHT OKPY>KarOIEH cpelibl,
IKOJIOTMUECKUX 71a00paToOpHBIE. MOJIEIMPOBAHUE, IKCIIEPUMEHT,
3HAHUM IS MopenupoBaHH€E B IKOJIOTHH. MIPOTHO3UPOBAHUE.
YesoBeKa MoHHUTOpPUHT XapaxkTepru30BaTh METOIbI

OKpY’KaroIlen CpeJibl:
JIOKAJIbHBIW, PETHOHAIIbHBIN U
rJ100aJIbHBIN.

3HayeHnEe PKOJOIrNUECKUX
3HAHUM JJI YeJIOBEKA.
DKOJIOTHYECKOE
MHPOBO33pPEHUE KaK OCHOBA
CBsI3€H YEeI0BEYECTBA C
MIPUPOAOH.

dopmupoBaHue
9KOJIOTHYECKON KYJIbTYyPbI U

aKoJoruu. [IpuBoIuTE IpUMEpPHI
MMOJIEBBIX HAOIIOJEHUH B DKOJIOTHH.
BrIgBISITE 0COOEHHOCTH
MOHHUTOPHHTA OKPY>KAIOIEH Cpelbl
KaK METOJa DKOJIOTHUYCCKUX
HUCCIIEIOBAHUMN.

OO0OO0OCHOBEIBAThL 3HAYEHUE
SKCIIEPUMEHTOB B SKOJIOTMYECKUX
HCCIICAOBAHUSIX.

CpaBHuBath JJabopaTOpHbIE U
MPUPOIHBIC SKCIIEPUMEHTHI KaK




9KOJIOrM4ECKOM I'PaMOTHOCTH
HaceJICHHUS.

JdemMoHcTpanuu

Tabauub! 1 cxeMbl: «MeToabl
IKoJorum», «Cxema
MOHUTOpPHUHTA

OKPY’KAIOILEH CPEAbD».
JlaboparopHas pabora
«M3yyenue MeTo10B
9KOJIOTUY €CKUX
HUCCIICIOBAaHUMN

METOJIBI PKOJIOTHYECKIX
HCCJICIOBAHMI.

O11eHUBATh 3HAUYCHM E
MIPOTHO3UPOBAHUS

KaK METO0/1a SKOJIOTMYECKH X
HCCIICTOBAHNM.

O00CHOBEIBAaTH HEOOXOIUMOCTD
SKOJIOTHYECKHUX 3HAHWUH

JIJIS COBPEMEHHOT'0 YeJIOBEKa

HNroro yacos o teme

4

7 Tema «Opranu3mel 1 cpea 00MTaHUS
7.1 DKOIIOTHUECKHe 1 Dkonorudeckue GaKTopbl U PackpeIBaTh conepikaHie TEPMUHOB
(dakxTopbI 3aKOHOMEPHOCTH UX JEHCTBHS. | U MOHATUN: DKOJIOTMYECKUM

Knaccupukarms (daxTop, OMOJIOrHYECKUI ONITUMYM,
9KOJIOTMYECKUX (PaKTOPOB: OrpaHMYMBAOLINN
aOMOTHYECKHE, (muMuTHpYOIIH) QakTop.
ouoTtnueckue, antponorenusie. | Knmaccuduuuposartsb
OO61ue 3aKOHOMEPHOCTH 9KoJIornYeckue GaKkTopsl 1Mo
TEUCTBHS IKOJIOTUIECKUAX pa3HBIM OCHOBAHHSIM.
¢akropos. [IpaBuio XapaxkTepu3oBaTh 00LIME
muHumyma (K. Hlnpenrens, 3aKOHOMEPHOCTH J1EUCTBUSA
1O. JIn6ux). TonmepaHTHOCTD. 9KOJIOTHYECKUX (aKTOPOB.
OBpUOHOHTHBIC U OO0O0OCHOBBIBATH JEICTBUE 3aKOHA
CTEHOOMOHTHBIE OPTaHU3MBI. ONTUMYyMa M 3aKOHA
JeMoHCTpauuu OrpaHUYHUBAIOLIETO (PaKTOpA.
Tabauie! ¥ cxembl: [IpuBOINTH IPUMEPBL:
«DKoNmoruyeckue PaxTopb. WILTIOCTPHUPYIOTINE eI CTBHE
OobopynoBanue: repdbapun u paBuiia MUHIMYMa,
KOJIIEKIIUU paCTeHUH U orpaHHYHMBaONIEro (akTopa,
’KMBOTHBIX, IPUCIIOCOOJIEHHBIX | IBPUOMOHTHBIX U
K BJIMSIHUIO PA3JIMYHBIX CTEHOOMOHTHBIX OPraHU3MOB
IKOJIOT MY ECKUX
¢dakTopoB

7.2 Abuotnyeckue 3 Abuotnueckue daktopsl. CBeT | PackpriBaTh coepikaHne TEPMUHOB

dakropsl. CBeT
KaK
AKOJIOTUYECKUM

daxTop

KaK 9KOJIOTHuecKuid paktop.
JleiicTBHE Pa3HBIX Y4aCTKOB
COJIHEYHOI' O CIIEKTpa Ha
OpraHu3Mbl. DKOJIOTMUECKU e
IPYIIbl pACTEHUHN U )KUBOTHBIX
10 OTHOLIEHUIO K CBETY.
CurnanpHas pojb CBETA.
doronepruoausM.
JdeMoHcTpanun

Tabmmibt 1 cxembl: «CBeTOBOM

U MOHATHUI: CBET, (POTONEPUOIU3M.
XapakTepu3oBaTh JEHUCTBHE CBETA
KaK 9KOJIOTHYECKOTro (hakTopa.
CpaBHUBaTh  JI€HCTBHE  pa3HBIX
YYacCTKOB COJIHEYHOI'O CIIEKTpa Ha
OpraHu3MBbl.

BbIABIIATE 0COOEHHOCTU CTPOCHUS
Y JKU3HEJEATEIbHOCTH paCTEeHUM
Pa3HBIX SKOJOrMYECKUX T'PYIII IO
OTHOILIEHUIO K CBETY




CHEKTP», «IKOIOTNYECKHUE
TPYIIBI dKUBOTHBIX IO
OTHOUIEHUIO K CBETY».
OobopynoBanme: repdoapuu
CBETONIOOMBEIX, TEHETIOONBEIX
Y TEHEBBIHOCIIMBBIX PACTCHUI;
CBETOJIIOOMBEIE, TCHEIIOOUBEIC
Y TEHEBBIHOCIIUBHIC
KOMHATHBIE PACTEHUS.
JlaGoparopHas pabGora
«BrIsiBIeHNE TPUCTIOCOOTICHUI
OpPraHU3MOB K BIIMSIHUIO CBETA)

(cBeTONMIOOMBBIC, TEHEIOOUBEIE,
TEHEBBIHOCITUBEIC).

[TpuBOANTH IPUMEPHI PACTEHU I
Pa3HBIX SKOJOTHYECKUX TPYIII MO
OTHOILICHUIO K CBETY.

BbISBISITE 0COOEHHOCTH CTPOCHUS
Y )KU3HEAeATEIbHOCTH JKUBOTHBIX
Pa3HBIX SKOJIOTUYECKUX TPYII IO
OTHOUIEHHUIO K CBETY (AHEBHBIE,
CyMepeyHbIe, HOUHbIE).
[IpuBOAUTH TPUMEPHI KUBOTHBIX
pa3HbIX SKOJIOTUYECKUX T'PYII IO
OTHOIIIEHHIO K CBETY.
OO0O0CHOBBIBATh 3HAYCHHUE
dboToneprou3Ma B )KU3HU
OpPraHU3MOB U JUISl PAKTUKU
CeJIbCKOTO

X035 CTBA

7.3

Abuotnueckue
(bakTopHI.
Temneparypa kak
3KOJIOTMYECKUI

daxTop

Temneparypa kak
9KoJIorHuecKkuil pakrop.
[eiicTBue TeMmnepaTypbl

Ha OPraHU3MBI.
[ToiikunorepMHbIe 1
TOMONOTEPMHBIE OpPraHU3MBI.
OBpUTEPMHBIE U
CTEHOTEPMHBIE OPraHU3MBI.
JdeMoHCcTpanuu

TabJHLIbI ¥ CXEMBL:
«TennokpoBHbIE )KUBOTHBIEY,
«XO0JI0THOKPOBHBIE
KUBOTHBIEY.

O06opynoBanue: repbapuu u
KOJIJIEKLIUHU TETIJIONIIOOUBBIX,
3UMOCTOMKHX,
MOPO30yCTOMYMBBIX PACTCHUM;
yy4esia [TULl U 3BEPEN.
JlaGoparopHnas padora
«BrIsiBIIEHUE TIPUCTTOCOOICHU T
OpPraHU3MOB K BIIUSHUIO
TEeMIIEpaTypbD»

PackpriBaTh copepixaHie TEpMUHOB
Y TIOHSATUMN: TeMIIepaTypa,
NOMKUIIOTEpMHBIE
(XOJIOIHOKPOBHBIE),
TOMONOTEpPMHBIE (TEMIOKPOBHEIE)
OpraHu3Mbl, aHaOK1O03, 3BPUTEPMHbIE
OpraHu3Mbl, CTEHOTEPMHBIE
OpraHU3Mbl, TEPMOPETYIISALUS.
XapakTepu3oBaTth JEHCTBUE
TeMIepaTypbl Ha OpraHU3MBbl.
BrIsIBIISITE 0COOEHHOCTH CTPOCHUS
U JKU3HEEATEIbHOCTH
HNOMKHUIIOTEPMHBIX
(XOJIOIHOKPOBHBIX) U
TOMOMOTEPMHBIX (TETJIOKPOBHBIX)
YKUBOTHBIX.

[IpuBoauTH MPUMEPHI
MOWKHIIOTEPMHBIX
(XOJIOJTHOKPOBHBIX) H

FOMOM OTEPMHBIX

(TETJIOKPOBHBIX) KUBOTHBIX.
BbIsBasSTH 0COOEHHOCTH CTPOEHUS
U JKU3HEJESITENbHOCTU
TETIONIOOUBBIX, 3UMOCTONKUX,
MOPO30YCTOMYUBBIX PACTEHUH.
[IpuBOIUTH TPUMEPHI
TEILIOJIFOOUBEIX, 3UMOCTOUKUX,
MOpPO30yCTOMYHMBBIX PACTEHUM.




[IpuBOoauTHE IPUMEPHI
OBPUTEPMHBIX U CTEHOTEPMHBIX
OpraHu3MOB.

74 Abuotnyeckue BrnaxxnocTs Kak PackpbiBaTh CoJiepKaHUE TEPMUHOB
(hakTOpBHI. AKOJIOTMYECKUH (haKkTop. Y TIOHSITUI: BJIaXKHOCTb,
BrnaxHocTh Kak [TpucrnocoOeHus pacTeHUit K | THAPOPUTHI, THTPOPUTHI,
IKOJIOTHYECKUI MOIJICP’KaHU IO BOJIHOT'O Me30(HUTHI, KCEPOPHTHI,
dakto OajaHca. JKUBOTHBIC: BOJIHBIE, TTOJYBOJIHEIE,

Knaccudukanus pacrenuii i Ha3eMHBIE.

OOTHOIIEHHUIO K BOJIE. XapakTepu3oBaTh JIEHCTBUE
[TpucrocoOneHns )KUBOTHBIX BJIQYKHOCTHU KaK 9KOJIOTHYECKOT0
K U3MEHEHHIO BOJAHOT'O dakropa.

pexuMa. BrIsBIISITE 0COOCHHOCTH CTPOCHUS
JdemMoHCcTpauuu U )KU3HEAEATEIbHOCTH PACTCHUN
TaGnuIbl ¥ CXEMBI: Pa3HBIX SKOJIOTUYECKHUX TPYIII MO
«DPu3nonoruyeckre OTHOILIEHUIO K BOJIE.

aZlanTaluyu >KUBOTHBIX). [IpuBoauTH IPpUMEPHI paCTEHU I
Oo6opynoBanue: repbapun Pa3HBIX PKOJIOTHYECKUX TPYIII 1O
pacTeHuM, OTHOCSIINXCS K OTHOIIEHUIO K BOJIE.
rurpopuTam, BbIsBISTE aHaTOMUYECKHE U
kcepoduTam, Me3oduTam, (bU3HOTIOTHYECKU e

KOMHATHBIE PACTEHHS JAaHHBIX | IPUCIOCOOJICHHS KUBOTHBIX K
Tpym. M3MEHEHUIO BOAHOT O PEXKUMA.
JlabGoparopHnasi pabGora [IpuBonuTH NpUMEPHI BOAHBIX,
«AHaTOMHUYECKHE OCOOCHHOCTH | TOTYBOJIHBIX M Ha3EMHBIX
pacTeHuil U3 pa3HbIX MECT KUBOTHBIX

OOUTAHUSDY

7.5 Cpenpl oOuTaHus Cpenbl oOuTaHust Opranu3MoB: | PackpbIBaTh copepikaHne TepPMHUHA
OpraHu3MOB BOJ/IHAsI, HA3€MHO-BO3/IyIIIHAs, | «Cpe/la OOUTaHUD».

MOYBEHHAs, TTTyOMHHAs XapakTepru3oBaTh 0COOCHHOCTH
MOAIIOYBEHHAS, BOJIHOM, HA3E€MH0-BO31YIIIHOM,
BHYTPUOPTraHU3MEHHas. MOYBEHHOM, TTTyOMHHO
DU3NKO- XUMHUYECKHE MOJIMTOYBEHHOM U
0COOEHHOCTH cpell BHYTPUOPTraHU3MEHHOH cpell
OOUTaHHS OPraHU3MOB. obutanus. CpaBHUBATH (PU3HKO-
[Ipucnoco6aeHust OpraHu3MoB | XUMHUUYECKHE YCIOBUS Pa3HbIX Cpell
K KU3HHU B Pa3HBIX Cpeaax. o0UTaHMUS.
JdemMoHCTpauuu BbISBISATE uepThI
Tabmauiet u cxembl: «Cpefsl IPUCIIOCOOJIEHHOCTH OPraHU3MOB K
OOUTAaHMSI OPraHU3MOB. O00UTAHMIO B BOJHOM, HA3EMHO-
ObopyroBanme: KOJUIEKIIUU BO3JYILLIHOM, TOYBEHHOM,
KUBOTHBIX, OOUTAIOIINX B BHYTPUOPTraHU3MEHHOUN cpenax
pa3HBIX cpenax OOUTaHMUS.
[TpuBOAUTH MPUMEPHI OPraHU3MOB,
OOUTAIONIMX B PAa3HBIX cpeax
7.6 buonorunueckue buonoruvyeckue puTMsl. PackpbiBaTh cojiep:kaHuEe TOHATHS




PUTMBI BHeinue u BHyTpeHHUE «OMOJIOrMUECKUE PUTMBDY.
put™Mbl. CyTOUHBIE U FOJJUYHbIE | XapaKTepu30BaTh 0COOEHHOCTU
PUTMBI. BHEIIHUX, BHYTPEHHUX, CYTOYHBIX
ITpucnioco6eHHOCTD Y TOJJMYHBIX OMOJIOrMYECKHX
OpPraHu3MOB K CE30HHBIM puT™MOB. [IpUBOAUTH IPUMEPEI
W3MEHEHUSIM YCIIOBUM KU3HU. | TPOSIBICHUS OMOJIOrHYECKUX
JleMoHCTpanuu PUTMOB Y pa3HbIX OpraHU3MOB.
Tabauie! ¥ cxeMbl: BoisBiATh YepThl
«buonornueckne puTMbD». HPUCTIOCOOIEHHOCTH OPraHU3MOB K
OobopynoBanue: repdbapuu u CE30HHBIM W3MEHEHUSIM YCIIOBUH
KOJUJIEKIIMU PACTEHUN U JKU3HU.
’KMBOTHBIX, 00J1a1aI0IIHX OnucelBaTh CE30HHBIE SBJICHUS B
yepTamMH MPUCIOCOOICHHOCTH | )KU3HU OpraHHU3MOB,
K C€30HHBIM pacnpocTpaHEHHBIX
M3MEHEHUSIM YCIIOBUH JKU3HU B CBOEI MECTHOCTH

7.7 Ku3nenusie Kuznennsie Gopmbl PackpbIBaTh copepkaHue MOHATHS

(bopmbl opranusMoB. IIonstue o «OKU3HEHHas (popMa OpraHu3Mar.

OpraHu3MOB KHU3HEHHOH (opMe. BbIsBasSTH 0COOEHHOCTU CTPOEHUS
JKusHeHHble (POpMBI PaCTEHUM: | U )KU3HEAEATEIbHOCTH PaCTEHUH
JIEpeBbsl, KyCTapHUKH, pa3HBIX
KyCTapHUYKH, AKHU3HEHHBIX (hOPM.
MHOT0JIETHUE TPaBBI, [TpuBOAUTH IpUMEPBI paCTEHUI
OJTHOJIETHHUE TPABBI. Pa3HBIX JKU3HEHHBIX (HOPM.
Kuznenusie hopMbl BrisBIISITE 0COOEHHOCTH CTPOCHUS
KUBOTHBIX: THJIPOOMOHTHI, U JKU3HEJEATEIbHOCTH )KUBOTHBIX
re00MOHTBHI, Pa3HbIX KU3HEHHBIX ()OPM.
a3poOuoHTHI. OCOOEHHOCTH [IpuBOaUTH IPUMEPBHI KUBOTHBIX
CTpOEHHS U 00pasa KU3HHU. Pa3HbIX KU3HEHHBIX (OpM
JdemMoHCcTpanuu
Tabauist u CXEMBI:
«OKu3HeHHbIe b opmBI
pacTeHuiny, «Ku3HeHHbIe
(OPMBI JKUBOTHBIX .
OOopynoBanue: repbapuu U
KOJIJIEKLINHU pacTeHuin u
KUBOTHBIX
Pa3JIMYHBIX )KU3HEHHBIX (popM

buornueckue buotnueckue daxtopsl. Bunsl | PackpbiBaTh cofepxkanue

(baxTopsl OMOTHYECKUX TEPMUHOB U MOHATHI:

B3aUMOJICH CTBUI:
KOHKYPEHITUS, XUIIHUIECTBO,
cuMOun03 1 ero GopMBl.
[Tapasutusm, koonepamus,
MYTyaJIu3M, KOMMEH Calnu3M
(KBapTUPAHTCTBO,
HaxJICOHUYECTBO).

KOHKYPEHIUsI, XUIIIHUYECTBO,
napa3uTu3M, MyTyaJn3M,
KOMMEHCAJIU3M, HETPOUIECKUE
B3aMMOJICHCTBUS.
XapakTepu3oBaTh BUJIbI
OMOTUYECKUX B3aUMOJIEHCTBUN.
OOBACHATH CYIIHOCTh




Herpoduueckue
B3aUMO/ICHCTBHS (TOMMUYECKHE,
dopuueckue, padbpuyeckue).
3HaueHue OMOTUYECKUX
B3aUMOJIEV CTBUH JUIA
CYILIECTBOBAHUS OPTaHU3MOB B
cpene ooburtanus. [Ipunnun
KOHKYPEHTHOTO UCKJTFOUSHHUSI.
JdemMoHCcTpanuu

TaOnuIEl U CXEMBL:
«2Jkocucrema
HIIUPOKOIMCTBEHHOT O JIECay,
«JKocHucTeMa XBOMHOTO Jiecay,
«enu nmutanus»,
«XHUITHUYECTBOY,
«ITapazutzm»,
«KoHKypeHIu»,

OobopynoBanme: KOJJICKIIUU
KUBOTHBIX, YYaCTBYIOIIIUX
B Pa3NUYHBIX OMOTHYECKUX

«Cumb6u03», «KoMMeHcamm3my.

KOHKYPEHITUH, XUIIIHUICCTBA,
napasuTu3Ma, MyTyaan3ma,
KOMMEHCAJIN3Ma.

[IpuBOAMTHL MPUMEPHI OPraHU3MOB,
Y4acCTBYIOIIMX B OMOTHY €CKUX
B3aMMOJICH CTBUSX PA3HBIX THUIIOB.
O1eHuBaTh 3Ha4YeHHE OMOTHYECKUX
B3aUMOJEHCTBUHN IJIA
CYIIECTBOBAHUS

OpPraHu3MOB B cpenie 00uTaHUs.
OO00CHOBBIBATE JIEHCTBUE
MPUHITUIIA KOHKYPEHTHOTO

HCKITIOY CHUSI

B3aHMMOJICHCTBHUIX
WToro yacosB o Teme 15
8 Tema «IK0J10rMs BUIOB U NOMYJIALMID)
8.1 DKOJIOrH4ecKue 3 DKOJIOTUYECKUE PackpeiBaTh copepkaHue MOHATHS
XapaKTEePUCTUKHU XapaKTePUCTUKH MO YJIISAIHH. TIOIYJISIITUS.
MOMYJISIITUT [Monmynsius kak O1eHHUBATh 3HAYCHHE

Oounonornyeckas cucrema. Poib
HEOJTHOPOTHOCTH CPEIbI,
¢buznyecknx 6apbepoB U
oco0eHHOCTel OMoIorun
BHUJIOB B (POpMUPOBAHUU
MPOCTPAHCTBEHHON CTPYKTYPBI
nonysiiuid. OCHOBHBIE
MTOKAa3aTeNu MO yJISIIHH:
YUCJIEHHOCTb, IIJIOTHOCTb,
BO3pacTHas U MOJIOBAst
CTPYKTYpa, pOXKJ1aeMOCTb,
MIPUPOCT, TEMII POCTa,
CMEpPTHOCTb, MUTPALIHSL.
JdeMoHcTpanuu

TaOauIIbl ¥ CXEMBI:
«IKOJIOTMYECKHE
XapaKTEPUCTUKH IO YIS,
«[IpocTpancTBeHHas
CTPYKTYypa MOMYJISALUAN,

HEOJJHOPOJHOCTH CPELbI,
¢usnyeckux 6aprepoB u
0CO0EHHOCTEN OMOJIOTUHU BUIOB

B (D OpMUPOBAHHUH
IIPOCTPAHCTBEHHOM CTPYKTYPbI
MOIYJIALIU .

IIpuBOAUTH IPUMEPBI MOMYJIALNAN
Pa3HBIX BUJIOB PaCTEHUN U
JKUBOTHBIX. XapaKTEpU30BaTh
OCHOBHBI€ YKOJIOTUYECKUE
IIOKA3aTely MOMYJIALHN:
YUCJIEHHOCTb, IIJIOTHOCTb,
BO3pacTHAas U I10JI0Bast CTPYKTYPa,
POXKIAAEMOCTh, IIPUPOCT, TEMII
pocTa, CMEPTHOCTb, MUTpaLys.




«Bo3pacTHbIE TMpaMU/IBI
TTOIYJISILIUN

8.2 DKoJIornyeckas DKonoruyeckas CTpykTypa PackpbiBaTh conepkaHue TEPMUHOB
CTPYKTypa nonyssiuuu. OneHka Y MOHATHUM: TMHAMUKA MOMYJIALNH,
MOIMYJISILIMH. YUCJIEHHOCTHU NOMYJISALUH. OMOTHYECKUH MOTEHIIHAI
Junamuka JluHaMuKa nonyJsiiuu 1 e€ MOIYJISALIUN, KPUBbIE BBIKUBAHUS,
MOMYJISALUU U €€ perymnsuusi. buotnueckuit (bakTOpBl CMEPTHOCTH, EMKOCTb
perynsnus MOTEHIUA MOMYJISIIHH. Cpeabl.

MonenmupoBaHue THHAMUKA OOBACHATH 3aKOHOMEPHOCTH
nonyisiiuu. Kpuseie pocta pasMerieHus 0cooei momy sy Ha
YUCIEHHOCTH MONYJIALHUN. 3aHUMAEMOU TEepPUTOPUHU.
Kpusbie BBKMBaHUS. OreHnBaTh OMOTHYECKUH
Perynsanus uncnennoctu MOTEHIMAJ NOMYJISIMHM pa3HbIX
MOMYJISIIUINA: poJib (aKTOPOB, OpraHH3MOB.
3aBUCAIIMX U HE 3aBUCALINX OT | AHaIM3UPOBATh KPUBbIE pOCTa
IJIOTHOCTH. DKOJIOTUYECKUE YUCJIEHHOCTH MOMYJISIIUU U KPUBBIE
crpaTteruu BujosB (r- u K- BBDKUBAHUSI.
cTpaTerun). O60CHOBBIBATH TPHUUHHBI
JdemMoHCcTpanuu CIIEpP’)KUBAHMSI OMOTUYECKOTO
Tabmauie! u cxembl: «CKOPOCTh | MOTEHIIMANIA POCTA U TPUUUHBI
3aceNleHUs IOBEPXHOCTU 3€MJIM | BCIBILIEK POXKJIAEMOCTH
pa3IM4YHBIMU OPraHU3MAMUY y OTAEIbHBIX OPraHU3MOB.
[lepeuncnsre pakTopsl
CMEPTHOCTH, PETYJIUPYIOLINE
YUCJIEHHOCTb ONYJSILANA pacTeHUN
U )KMBOTHBIX. ONIUCHIBATD
9KOJIOTMYECKUE CTpATEruu
BHJIOB

8.3 DKonoruyeckas [TonsiTHE 00 PKOIOTUYECKOM PackpbiBath conepkaHue TEPMUHOB

HUIIa BU/A HUILE BUJa. MecTooOuTaHue. Y TIOHATHI: 3KOJIOrnYecKasi HUILA,

MHoromepHas Moz€enb
sKoJiornueckor Humm Jx. U.
XatynHCcoHa. Pazmepsl
9KOJIOTMYECKON HUILIHN.
IToreHnmansHas u
peanu30BaHHAS HULIM.

Bun kak cucrema nomyJisnui.
Apeainbl Bu0B. Buasl u ux
KU3HEHHbIE

CTpaTeruu. JKOJIOTUUECKHe
SKBUBAJICHTHI.
3aKOHOMEPHOCTH MOBEAECHUS U
MUTpALUH )KUBOTHBIX.
buonornueckue nuBazuu
Yy>KE€POJIHbIX BUJIOB.
JleMoHCTpanuu

BH/I, apeaJl, THBa3Hsl.
XapakTepu30BaTh MHOTOMEPHYIO
MOJI€JIb SKOJOTHYECKON HUIIH JXK.
N. XarunHcoHa.

[IpuBoauTH IpUMEPHI
AKOJIOTUYECKUX HUIL Pa3HBIX BUJIOB
PacTEHUH U KUBOTHBIX.

BbIABIATE OTIMYME YKOJIOTMYECKON
HUIIY BUJA OT €r0 MECTOOOUTAHHUS.
I'papuuecku n3obpaxaTth
MHOT'OMEPHYIO MOJIEJIb
HKOJIOTMYECKOW HUILH ISl Pa3HBIX
BUJIOB.

BhIsSBISATE NPUYMHBL PA3TUYUAA

B pa3Mepax dKOJIOTMYECKOW HUILN
Y Pa3HbIX BUJIOB PACTEHUN U




Hoptpet: Ix. WM. XaTuynHCOH.
Ta0mmie! 1 cxemsl: «Momgeis
9KOJIOrM4EeCKON HUIIU

JIx. . XaTunHCOHAY.
Oo6opynoBanmue: repbapuu
pacTeHMil; KOJIEKIINU
KUBOTHBIX.

JlaboparopHas pabora
«[Ipucmocobnenus cemMsH
pacTeHuM K pacCceleHUIO»

KHUBOTHBIX. AHaJ'II/I3I/Ip0BaTB
IMPUYXUHEI U ITOCJICACTBHUA CMCHBI
9KOJIOTMYECKOM HUIIHU

HNroro yacos o teme

11

9 Tema «IK0J10rHsI COO0IIECTB. IKOJOrHYECKHE CHCTEMbI»

91 CoobiecTBO 1 Coob1iecTBa OpraHu3MOB. PackpbIBaTh copepkaHie TEPMUHOB
OpPraHU3MOB — buonieno3 u ero crpykrypa. ¥ TOHSATHUI: OMOLIEHO03, OMOTOII.
OMOIIEHO3 Cas13u MEXIY XapakTepru3oBaTh OMOIICHO3 U €r0

opraHu3MaMHy B OMOIICHO3eE. CTPYKTYpBI: BUJIOBYIO,
JleMoHCTpanuu IPOCTPAHCTBEHHYIO, TPOYUIECKYIO.
TaGuuIbl ¥ cXeMBbI: [lepeuncisiTh ¥ IPUBOANUTH
«CTpyKTypa OroreHo3ay, HPUMEpBI CBSI3Ei MEXITy
«3JKkocucrema OpraHn3MaMu
IIMPOKOJIMCTBEHHOT O JIECay, B OmoreHose
«QKocucTeMa XBOMHOT O JIECA»

9.2 DKkocucrema 2 DKocucTeMa KaK OTKPHITast PackpeiBath conepxanue

cuctema (A.lx. Tencnn).
@OyHKLIHNOHAJIBHBIE 0JI0KH
OpPraHu3MOB B HKOCHCTEME:
MPOAYIEHTHI, KOHCYMEHTBI,
penyueHTtsl. Tpoduueckue
ypoBHH. Tpoduueckue nenu u
CeTH.

AbGuotnueckue 6J10KH
sKkocucteM. 11ouBbI U MBI B
9KOCHCTEMAX.

Kpyroeopor BeniecTs u noTok
SHEPTUU B IKOCUCTEME.
JdemMoHcTpanuu

[TopTpeTtni: B. H. Cykaués, A.
k. Tencom.

Tabnuiibl ¥ cXembl:
«DyHKIMOHATBHBIE TPYIIHI
OpPraHu3MOB B SKOCHCTEMEY,
«KpyroBopoT BelecTs B
HKOCUCTEMEY,

«enu nmutanus (macTOUIIHAS,
JETPUTHAS ).
OO6opynoBanue: repbapuu

TEPMHUHOB U MOHATHI: DKOCUCTEMA,
IPOAYLEHTbI, KOHCYMEHTHI,
peayLeHThl, TpohuUecKue YpOBHH,
Tpoduueckue (MUIIEBbIC) LU U
CeTu.

Ha3zbiBaTh CTpyKTYpHBIE
KOMITOHEHTBI DKOCHCTEMBI.
XapaxTepu3oBaTh QYHKIUH U
IPUBOAUTH IPUMEPHI OPraHU3MOB
B 9KOCHCTEME Ha OCHOBE
UMEIOIINXCS 3HAHUHI O pacTEHUsX,
rpubax,

OaKTepusiX U )KUBOTHBIX.
OnuceiBaTh KPYrOBOPOT BEUIECTB U
IIOTOK PHEPIHH B SKOCUCTEME.
OOBACHATD pOJIb OPraHU3MOB

B OMOJIOTMYECKOM KPYTrOBOPOTE
BEIIIECTB U IIOTOKE DHEPTUHU.
[TpuBOAUTH IPUMEPBI OPraHU3MOB,
3aHUMAIOIUX Pa3Hble YPOBHU
TPOPUUECKUX MUPAMUL.
CocraBiaTh cXeMbl IepeHoca
BEIIECTBA U DHEPIUU B




pacTEeHMl; KOJIEKIINU
HACEKOMBIX; Uy4ela MTULL 1
3Bepen

sKOcHCTeMax (LIemH
nutanus). CpaBHUBATh
NacTOMIIHBIC U IETPUTHBIE
IeNY TUTAHUS

DKoJorn4yeckue OcCHOBHBIE IOKa3aTENN PackpeiBaTh cogepxaHue TEPMUHOB
IUPaMUIbl sKocucTeMsbl. buomacca u U TIOHATHUI: poaykuus, Ouomacca,
IIPOAYKLIHUS. 9KOJIOTNYECKas NUpaMuja.
DKOJIOrNY€eCKUE MTUPAMHUIBI XapakTepu30oBaTh MpaBUIIa
quces, 0MOMacchl U SHEPTUH. 9KOJIOTUYECKUX MMUPaAMUJI YU CE,
JeMoHCTpauun OroMacchl ¥ SHEPruu.
Tabauuel u cxeMbl: | OOBSCHATh NPUYHHBI PA3JIMUUH B
«JKomornyeckass ~ NUpamMuAa | IPOAYKTUBHOCTH y Pa3HbIX
qucem, «DKOJIOrHuYecKasl | SKOCUCTEM.
nupaMua 6ruomacchiy, [TpuBOAUTH MIPUMEpHI
«DKonornyeckas nupamuaa MPaKTUYECKOTO MPUMEHEHUS
SHEPrUmn» IPaBHJI SKOJIOTUYECKUX TUPAMU/I.
CpaBHUBaTh ouomaccy u
IIPOAYKIUIO
HKOCUCTEM Ccylu U1 MupoBoro
OKeaHa
94 N3menenus Jlunamuxa skocucmem. PackpbiBath conep:kaHue TEPMUHOB
COOOIIIECTB — Kamacmpoguueckue Y TIOHSITUI: CYKIIECCH,
CYKLIECCHH nepecmpotiku. Payxmyayuu. KJIMMaKCHOE COO0IIEeCTBO,
HanpaBiieHHbIE 3aKOHOMEPHBIE | CYKLIECCUOHHBIN AL,
CMEHBI COOOIECTB — XapakTepu3oBaTh CYKIIECCUU:
cykueccuu. [lepsuunbie u HEepBUYHBIE U BTOPUYHBIE,
BTOPUYHBIE CYKLIECCUU U UX HPUBOAMTD UX IPUMEPHI U
IIPUYUHBL. Ha3bIBaTh IPUUNHBI CMEHBI
AHTpONOT€HHBIE BO3IEHCTBHUS | COOOIIECTB.
Ha cykueccuu. KnumakcHoe CpaBHUBATL BpEMEHHbBIE U
COOOIIIECTBO. KOpEHHbIE OMOreO1eHO3bI Ha
buopasznooOpaszue u KOHKPETHBIX IPHUMepax CBOEH
MOJTHOTA KPYrOBOPOTA BEIECTB | MECTHOCTH.
— OCHOBA YCTOWYHUBOCTH MonenupoBaTh pe3yIbTaThl
cooOurecTB. JleMOHCTpanuu Ipoliecca CMEHbI OMOT€0EHO30B
Tabauie! 1 cxembl: IOJ] BIIMSIHUEM aHTPOIIOI'€HHOI0
«O0pa3oBanue 60010TaY, dakTopa
«IlepBuuHas cykueccus»,
«BoccranoBiieHue neca nocie
10’Kapa»
95 [Tpuponnsie ITpupoaHbIE SKOCHCTEMBI. PackpsIBaTh conepikanue
3KOCHCTEMBI OKocucmemvl 03€p U pex. TEPMUHOB U MOHSTUI:

DKocucmemvt Mopeu u
oKeanos. Ixocucmemvl MyHOp,
Jlecos, cmenetl, NyCmuvlHb.
JdemoHcTpanumn

(UTOIIaHKTOH, 300IIJIAHKTOH,
SPYCHOCTb.

XapakTepu3oBaTh MPUPOIHBIC
9KOCHCTEMBI, X OCHOBHBIE




TaOuIIbl ¥ CXEMBIL:
«JKocucrema
IIMPOKOJIMCTBEHHOT O JIECaY,
«IKocHcTEMa XBOHHOTO JIecay,
«IKocUcTEMA 03epay.
Oo0opynoBanue: akBapuyM Kak
MO/JIEITb SKOCUCTEMBI.
IKCKypcHs «IKCKYypCHS B
TUITUYHBIA OMOTeoreHO03 (B
nyOpaBy, Oepe3HsiK, eJIbHHK, Ha
CYXOJOJIbHBIM MM OMMEHHBII
TyT, 03€po, 00I0TO)»

KOMIIOHEHTHI (Ha mpuMepe 03epa,
XBOWHOT'O ¥ IIMPOKOJTUCTBEHHOTO
neca). OOBSCHATD TPUINHBI
pa3IMYHON OMOMACCHI
MPOIYIIEHTOB U KOHCYMEHTOB B
MPUPOTHBIX

IKOCUCTEMAX.

CocTaBnsTh MacTOUIIHBIE U
JNETPUTHBIC TSN MU TAHUS
MPUPOAHBIX SKOCUCTEM.
[IpuBOAUTH MPUMEPHI OPraHU3MOB,
BXOJISIILIMX B COCTaB
(GUTOIIaHKTOHA, 300IUIAHKTOHA,
OeHroca.

O60CHOBBIBATH POJIb IPYCHOCTH B
YKU3HHU Ha3€MHBIX S9KOCHCTEM.
CpaBHuBaTh OMomMaccy u
MPOAYKITHIO

BOJIHBIX U HA3€MHBIX 9KOCHCTEM

9.6 AHTpOnOreHHsble AHTpONOreHHbIE 3KOCUCTEMBL. | PackprIBaTh copepkaHue TEPMUHOB
HKOCHUCTEMBI Arposkocucrema. ArpoueHos3. | u
(arposkocucTeMbl Paznnuus mexay MOHSATHI: arpO’IKOCUCTEMA,
) AHTPOIMOT€HHBIMU U arporeHo03, MOHOKYJIBTYPA.
JdemMoHCTpauuu XapaxkTepu3oBaTh OCHOBHBIE
Tabnuibl ¥ CXeMBbl: KOMITOHEHTBI arpOIKOCHUCTEMBI.
«ATpOLICHO3, [IpuBoaAUTH IpUMEPHI
«KpyroBopoT BeLIeCTB U MOTOK | arposkocucteM. COCTaBIATh LU
SHEPrUU B arpoLeHO3e». MUTaHUA arpOLEH03a.
OobopynoBanme: repdoapuu OO060CHOBBIBATH TPUYUHBI HU3KOU
KYJIbTYPHBIX U IUKOPACTYIIMX | YCTOMYMBOCTH arpOdKOCHCTEM.
pacTeHuii. CpaBHHBATB arpOIKOCUCTEMBI
IKCKYypCcUst «DKCKYpCHS MIPUPOJTHBIE SKOCHCTEMBI.
B arposKocucTeMy (Ha moJjie XapakTepu3oBaTh POJIb UeIOBEKa
WJIH B TETUIMYHOE MPUPOAHBIMU | B COXPaHEHUHU YCTOMUUBOCTHU
9KOCHCTEMAaMH. arpodKOCUCTEM
XO03SHUCTBO)»
9.7 YpO0o3KOCHCTEMBI. Ypb6oskocuctembl. OcHOBHBIE | PackpbIBaTh copepkaHue TEPMIHOB
ODKOMOHUTOPUHT KOMIIOHEHTHI ypOO3KOCHCTEM. | U MOHATHI: ypOosKocucTeMa,

I'opoxackas dopa u dayHa.
CuHaHTponu3aius ropoJCcKou
¢daynsl. buonornueckoe u
XO035MCTBEHHOE 3HAUEHU €
arpo’KOCUCTEM U
ypOOIKOCUCTEM.
3aKOHOMEpPHOCTHU
(hopMHUPOBAHUS OCHOBHBIX

CHHAHTPOIU3aIIUs, TOPOJICKast
¢uiopa, ropozckas ¢payHa,
HKOMOHHUTOPHHT.
XapakTepu3oBaTh OCHOBHbIE
KOMITOHEHTBI YPOOIKOCUCTEM.
OnwuchiBaTh OMOJOTHUECKOE U
XO03SICTBEHHOE 3HAUCHUE
ypOOIKOCHCTEM.




B3aUMOJICH CTBUI

OpPraHu3MOB B 3KOCUCTEMAX.
Ponw kackaonozeo sghghexma u
8UO006- I0UPUKAMOPO8
(Knouesvix 61008)

6 ¢hynKyuonuposanuu
skocucmem. IlepeHoc 3Hepruun
1 BEIIECTB MEXKITY CMEKHBIMHU
9KOCHCTEMaMHU.

Y CeTONYMBOCTh OPraHU3MOB,
MONYJISIUIA U SKOCUCTEM B
YCIIOBUSIX €CTECTBEHHBIX U
AHTPOIOTE€HHBIX BO3JICHCTBHM.
Mexanuzmul 6030eticmaus
3a2pA3HeHUl pA3HbIX MUNOE HA
cybopanusmeHHOM,
Op2AHUBMEHHOM,
NONYJIAYUOHHOM U
9KOCUCMEMHOM YPOBHSIX,
OCHOBbl IKOJI02UHECKO20
HOPMUPOBAHUSL
AHMPONOEHHO20
8030eticmeus.

Merononorus MOHUTOPUHTA
€CTECTBEHHBIX U
AHTPOIOT€HHBIX YKOCUCTEM.
JdeMoHCcTpanuu

Tabauist u cxembl: «IIpumepst
ypOOIKOCHCTEMY.
IIpakTnyeckas paGora
«M3ydeHne u onucaHue
ypOOIKOCHUCTEMBD».
JlabGoparopHas pabGora
«M3yuenue paznooOpasus
MEJTKUX

MTOYBEHHBIX YICHUCTOHOTHX B
Pa3HBIX 3KOCHUCTEMAX)

[IpuBOAMTE IPUMEPHI U OLIEHUBATH
COCTOsIHUE YPOOIKOCUCTEM CBOEH
MECTHOCTH.

BoIABIISITH 0COOCHHOCTH TOPOICKOM
dopsl 1 hayHBbI.

CpaBHHBATH YPOOIKOCHCTEMBI U
MIPUPOIHBIEC SKOCUCTEMBI

HNroro yacos o teme
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10 Tema «buocdepa — ri06ajbHasi IKOCHCTEMA»
10.1 buocdepa. 2 buocdepa — obmierianerapras | PackpeiBaTh coepkaHue
Crpykrypa n 000J10uKa 3eMiu, rae TEPMUHOB U MOHATHI: Ouocdepa,

cocrtaB 6uochepbl

CYILIECTBYET HJIH
CYILIECTBOBAJIA KU3Hb.
Pa3Butue npencraBnenunii o

6uocdepe B Tpyaax . 3rocca.

YKUBOE BEIIECTBO, KOCHOE
BEIIECTBO, OMOKOCHOE
BEILIECTBO, OMOTEHHOE BEIECTBO.
[TpuBOAMTE GOPMYITHPOBKH




VYuenue B.W. Bepuaackoro o
6uocdepe. Obnactu Guochepsl
u eé€ cocras. JXKuBoe BeniecTBo
ounocdepbl U ero PyHKIUH.
JdemMoHCcTpanuu

Hoprpetsl: B. 1. Bepnaackui,
9. 3roce.

Tabnuibl 1 CXEMBI:
«[eochepst 3emmmy,
«DYHKIIUU KUBOTO BEIIIECTBAY»

OCHOBHBIX I10JIOKECHHM ydeHus B.
N. Bepuanckoro o 6uocdepe.
XapakTepu3oBaTh 00J1aCTH
O6uocdepbl U UX COCTaB, HA3bIBATH
00J1acTu pacripoCTPaHEHUs KUBOTO
BEILIECTBA

B 000J104KaX 3eMJIM U BBISIBJIATH
NPUYHHBI €r0 Pa3IndHOT 0
pacrpeneneHusl.

[Mepeuncnste GyHKINUN )KUBOTO
BeniecTBa ouocdeps (razopas,
OKHCIIMTEIbHO-BOCCTAHOBUTEbHAS,
KOHIICHTpAIIMOHHAs,
ouoxumuyeckas). [IpuBonutsb
pUMepbI TPeodpas3yroero
BO3/ICHCTBHSI )KMBOT'O BEIIIECTBA Ha
ouochepy.

AHaNMM3UPOBATH U OI[EHUBATH
OMOJIOTUYECKYIO0 HH(POPMAIIHIO O
r7100aJIbHBIX SKOJIOTHYECKUX
npobiemax ouocdepsi,
MOTy4aeMYFO

U3 Pa3HbIX HICTOYHHKOB.

10.2

3aKOHOMEPHOCTH
CYLECTBOBAHUS
ounocdepsl.
Kpyrosopotsi
BELIECTB

3aKOHOMEPHOCTH
CyLIECTBOBaHMsI OMochephl.
Ocobennoctu 6uochepsl Kak
rJ100a71bHON SKOCHCTEMBI.
JlnHamMuyeckoe paBHOBECHE

B Omocdepe. KpyroBoporsl
BEIIECTB U OMOTre0OXUMHUYECKHE
nuKiel  (yriaepoma, — a3oTa).
PurmMudHOCTH sIBIEHUI

B Omocdepe.

JdemoHcTpanun

Tabauier u cxembl: «I'eocheps
3emmn», «DYHKIIUU KUBOTO
BEILECTBAY,

«KpyroBopoT a3ora B
npupone», «Kpyrosopor
yriepoja B IpUpoze»,
«Kpyrosopot kuciaopona B
npuponae», «KpyroBopot Boabl
B IIPUPOJIEN

PackpeiBath conepkaHue TEPMUHOB
Y IIOHATHH: T100aIbHAs
DKOCHCTEMA, JUHAMHUYIECKOE
paBHOBECHE, KPYTOBOPOTHI
BEIIIECTB,

OMOreOXUMHUYECKUE LIMKJIBI.
XapakTepru30BaTh 0COOECHHOCTH
O6uocdepbl Kak rI00abHOM
DKOCHCTEMEL.

Omnpenensate PyHKIHIO 6M0Chepb
B o0ecreueHn OMOreHHOT O
KpPYroBOpOTa BEHIECTB Ha IUIAHETE.
XapaKTepru30BaTh OCHOBHBIC
KpYTrOBOPOTHI: BOJIBI, YTJIepoa,
azora. CpaBHMBATh OCOOECHHOCTH
KPYroBOPOTa Pa3JINYHBIX BEIIECTB.
OneHnBaTh 3HAYEHUE KPYTrOBOPOTA
BEIIECTB JJIsl CYIIECTBOBAHUS
JKM3HHU Ha 3emiie.

OOBACHATH POJIb OPraHU3MOB

B OMOJIOTMYECKOM KPYyTrOBOPOTE
BCILICCTB.

BruISBISTE AUHAMHYECKOE




paBHOBecue Ouocdepsl. OrieHnBaThH
BKkiaa B. U. Bepuaackoro,

9. 310cca B CO371aHUE YUCHUS O
ouochepe

[IpuBOAUTH IPUMEPHI PUTMUYHOCTH
sIBJICHUH B Orocdepe

10.3 30HaNBHOCTh 2 30HaNBHOCTH OMOChEpHI. PackpbiBaTh copepikaHue
ounocdepsr. [Tonsitne o 6mome. OCHOBHBIE | TEPMUHOB U TTOHSITHI: OMOMBI,
OcCHOBHBIE OMOMBI CyIIIH: TyHJApa, XBOWHBIE Jieca,

OMOMBI CYIIIH. TyHJIpa, XBOWHBIE JIeca, CMEIIaHHbIE JIeca,

VYceroitunBocTh CMEIIaHHbIE U HIMPOKOJIMCTBEHHBIE JIeca, CTEMH,

onocheps LIMPOKOJMCTBEHHBIE JIeCa, CaBaHHBI, TyCTHIHU, TPONTUYECKHE
CTeIH, CABaHHBI, TYCThIHH, jeca, BBICOKOTOPBSI.
TPOIUYECKHE Jieca, [Toka3epiBaTh Ha KapTe U
BBICOKOTOphs. Kinmar, XapaKkTepu30BaTh OCHOBHBIE OMOMBI
pacCTUTENBHBINA U )KHBOTHBIN CYIIIH.
MUp OMOMOB CYIIH. CpaBHUBaTh 0COOEHHOCTH KIMMATA,
CtpykTypa v QYHKIHS )KUBBIX | MOYB, PACTUTEIHLHOTO U )KUBOTHOT'O
CHCTEM, OLIEHKA UX MUpa pa3HbIX OMOMOB CYILIU 3EMJIH.
pECYpPCHOro moTeHIana u BBISBISATS NPUYHHBI 30HAIBHOCTH B
ounochepHbIX QYyHKITHI. ouochepe
JdemMoHcTpanuu
Tabnuiibl U CXEMBbI:
«OCHOBHbBIE OMOMBI CYILIN,
«KnumaTtnueckue nosica
3emmmny, «TyHnapay, «Taiiray,
«CMeraHHbIN JIecy,
«[IIMpOKOIMCTBEHHBIH JIECH,
«Cremby,
«CaBanHay, «IlycTbIHS»,
«Tponnueckuit aecy.
OO6opynoBanue: repbapuu
pacTeHuii pa3HbIX OMOMOB;
KOJUIEKITUH KUBOTHBIX

Wroro yacoB no teme 6

OKPpY:KaIoIasi cpeia»

11 Tema «YesoBek n

111 Bo3zneiictBue
YeJI0BEKa Ha
ounochepy

2

DKoJNoruyeckrue KpU3ucel U UxX
npuuuHbl. Bo3nencreue
YeJoBeKa

Ha Ouocdepy. 3arps3Henne
BO3YIIHOH cpenbl. OxpaHa
BO3/yXa. 3arpsi3HeHUe BOHOM
cpensl. OxpaHa BOJHBIX

pecypcoB. Pa3pyiieHre no4ssl.

OxpaHa NOYBEHHBIX PECYPCOB.
N3menenne kmmuMmara.

PackpeIBaTh cojiepxKaHue TEPMUHOB
U TMOHATHUM: aTMocdepa,
BEILIECTBA-3ar PI3HUTEIH,
HapHUKOBBIN 3P PeKT, «030HOBAs
JIbIPa», «KHCIOTHBIE T0KINY,
ruapocdepa, IBTpoduKaIus
BOJIOEMOB, II0YBA, IPO3Us MOUB,
MECTHUIIHIBI, SKOJIOT MYECKHIA
KpH3HC.

AHanM3MpoBaTh AHTPOIIOI EHHBIE




JdeMoHcTpanun

Tabnuiibl ¥ cXeMBbI:
«3arpsizHenue atMocheps»,
«3arpsi3HEHUE

ruapochepbl», «3arpsizHeHUE
o4Bb», «IlapHUKOBBIN

b dexT»

(bakTOpBI BO3ICUCTBUS HA
ouocdepy (posib yenoBeka B
IPUPOJIE) HA Pa3HBIX ATAIax
Pa3BUTHS YETIOBEUECKOTO
o01ecTBa.

XapakTepu3oBaTh ri00aabHbIC
HKOJIOTUYECKHUE MPOOITIEMBI;
OCHOBHBIE€ HCTOUHHUKHU
aTMOC(epHBIX 3arpsi3HEHU;
IKOJIOTUYECKUE TPOOTIEMBI,
CBsI3aHHBIE

C YBEJIMYSHHEM TPAHCIOPTA

B KPYIHBIX TOPOJIAX;
3BTPOPHUKAIHNIO BOTOEMOB;
MOCTIE/ICTBUS 3arpsiI3HEHUS BOJ
XUMUYECKUMHU BEIIECTBAMM;
BO3/ICHCTBHE YEIIOBEKA Ha
MTOYBEHHBIN IMOKPOB.
ApryMeHTHpOBaTh 3HaUYCHHE
9KOJIOTUYECKUX 3HAHUN B pelIeHUU
BOIMPOCa O MOJAEPKAHUU
YCTOWYHBOCTH

o6uocdepbl

11.2

AHTpOIIOreHHOoe
BO3/ICHCTBUE
Ha pacTUTENIbHbBIN

Y KUBOTHBIA MUD.

OxpaHa npupoabl

AHTpONOreHHOE BO3JECICTBUE
Ha PaCTUTEJIbHBIA U KUBOTHBIN
Mup. OXpaHa pacTUTEIbHOTO U
XKUBOTHOI'0 MUPa. OCHOBHBIE
MIPUHIUIIBI OXPaHbI IPUPOJIBL.
Kpacusie kauru. Oco6o
OXpaHseMbIe PUPOTHBIE
tepputopun (OOIIT).
Bboranunueckue caapl u
300JI0TUYECKHE MTAPKH.
JdemoHcTpanun

Tabauie! u cxeMel: «Ocobo
OXpaHsieMble IPUPOHBIE
TEPPUTOPUN».

Oo6opynoBanue: ¢pororpadun
OXPaHSEMBIX paCTEHUN U
XKUBOTHBIX KpacHol KHUTH
P®, KpacHoll KHUTH peruoHa

PackpeiBath comepikaHie TEPMUHOB
Y TIOHSATUIA: COKpalIEHUE
Ouopa3zHoo0pasus, OXpaHa
MPUPOJIBI, 0CO00 OXPaHsIEMbIC
PUPOAHbBIE

tepputopun (OOIIT),
OOTaHMYECKUI caJl, 300JI0THYCCKUI
napk.

XapakTepu30BaTh MIAHETAPHYIO
POJIb PACTEHHI U )KUBOTHBIX.
[IpuBOAUTH IPUMEPHI IPSIMOTO U
KOCBEHHOI'0 BO3/ICHCTBUS YEIOBEKa
Ha pacCTUTEIIbHBIN U KUBOTHBIN
MHUD.

XapakTepu30BaTh MPUHLIUIIBI
«BceMupHoOIi cCTpaTeruu OXpaHbl
MIPUPOJIBI».

[lepeuncnars ocobeHHOCTH
pazmuunbix OOIIT.

[TpuBoauts npumepst OOIIT,
pacrnoyioKeHHBIX B CBOEH
MecTHOCTHU. Jloka3biBaTh HA
pUMepPax OMaCHOCTb COKpPAIICHUS




OMOJIOrN4ECKOro pazHooOpas3us
3eMH.

[TpuBOAUTH IPUMEPBI PEAKUX U
MaJIOUM CJICHHbIX BUAOB PACTEHUN U
KUBOTHBIX CBOEH MECTHOCTH,
3aHecEHHBIX B KpacHble KHUTH
peruoHoB U Kpachyro kHury PO

113 Panmonansnoe 2 OCHOBHBI€ TPUHITUTIBI PackpsiBaTh comepkaHre TEPMUHOB
MIPUPOJIONIONH30BA YCTOMYHUBOTO Pa3BUTHS Y TIOHSITUI: pallioOHaIbHOE
HUE U YEIIOBEYECTBA U TIPUPOJIBI. MPUPOION OJIB30BAHUE, YCTOWYNBOE
YCTONYUBOE PanmonansHoe pa3BUTHE, IPUPOIHBIE PECYPCHI,
pa3BUTHE MIPUPOAOIIOIH30BAHUE U HKOJIOTMUECKUH CIIe]I.
coxXpaHeHHe OUoJIornyeckoro | XapakTepus3oBaThb OCHOBHBIE
pa3zHooOpazus 3emMiu. MPUHITUTIE YCTOWYUBOTO Pa3BUTHUS
OO61re 3aKOHOMEPHOCTH YeJIOBEYECTBA U TIPUPOJIBI.
TJI00AJTBHBIX YKOJIOTUYECKHX OrnuceIBaTh HEMCYEpIIaeMbIe U
Kkpu3ucoB. OcCOOEHHOCTH ucuepriaeMble IPUPOIHBIE
COBPEMEHHOT'0 KPHU3UCa U €ro pecypchl, TOAUYEepKUBast
BEPOSITHBIE TTOCIIE/ICTBHUS. OTHOCUTEIBHOCTh
PazButue METOJIOB | HEHCUYEPIaeMOCTH MPUPOTHBIX
MOHHUTOpPUHTA Pa3BUTHUSA | PECYPCOB; XapaKTEPU30BaATh
OIaCHBIX TEXHOT€HHBIX | MPOIECChl UX BOSHUKHOBEHUS U
IIPOLIECCOB. Cucmemmvie | yCIOBUS CPEIbI, IPUBOJSIINE K UX
ucciedosanusi nepexooa K | GOPMUPOBAHUIO.
pecypcocbepezcaroweli u | PackpeiBaTh mpoOIeMBbI
KOHKYPEHMOCNOCOOHOU paIMOHAIBLHOTO
sHepeemuke.  Buonocuueckoe | mpuPOIONOIB30BAHUS U HAXOIUTh
pasHoobpasue u Ouopecypcol. | IyTH UX PEIICHUs
Hayuonanvuole
UHGOpMayuoHHble  cucmeMmbl,
obecneuusarouue 0ocmyn
K uHghopmayuu no cocmosanuio
OMOeNbHLIX U008 U
akocucmem. OcHogul
9KOpeaburumayuu 3KoCucmem
u cnoco6o6 6opvbOvI
¢ OUONOBPEINHCOCHUAMU.
Pexoncmpykyusa mopcrux u
HA3eMHbIX IKOCUCTEM.
JdeMoHcTpanun
Ta0umie! ¥ cxeMbl: «Moaenu
yIPaBIsIEMOT 0 MUPA»
HToro yacoB o teme 6
PesepBHOE Bpems 17
OBIIEE KOJI-BO 136

YACOB




ITPOBEPAEMBIE HA EI'D 11O BUOJIOT'MU TPEBOBAHUA K PE3YJIbTAM
OCBOEHHUA OCHOBHOM OBPA30BATEJIBHOM MTPOTPAMMBI CPEJHEI'O OBIIIETO
OBPA30BAHUA

Kona
NMPoBePsSIEMOro
TpeOOBaAHUA

IIpoBepsiemblie TpeGOBaHKS K NMPeIMETHBIM pPe3yJIbTaTaAM OCBOEHHS OCHOBHOI
0o0pa3oBaTe/IbHOI MPOrpamMMbl CpeHEero 001ero 0opa3oBaHus

ChopMHUpPOBAHHOCTH 3HAHHUI O MECTE U POJIH OUOJIOTHH B CHCTEME COBPEMECHHON HAYKH,
B COBPEMEHHOHN €CTECTBEHHOHAYYHOU KapTHHE MU Pa, B TO3HAHUH COXPaHEHHSI IPUPOIBI
U COXPAaHEHWH JKU3HEHHO BaXKHBIX COIHUAIBHO-ITHYECKHX, OKOHOMHYECKHUX,
OKOJIOTHYECKUX TPOOJIEeM delnoBeuecTBa, a Takke B 00eCHEeYeHWH BOIPOCOB
paIMOHAIBHOTO TPUPOONOJIB30BAHMS, B COXPAaHCHHHM IIEHHOCTHOTO OTHOIICHHUS K
npupojie, oOmecTBy, 4enoBeky; O BKJAJAC POCCHHCKUX W 3apyOEKHBIX YYEHBIX —
OMOJIOTOB B pa3BUTHE OMOIOTUHU

Brnagenue cucremoit 3HaHUN 00 OCHOBHBIX METOJAaX HAYyYHOrO MO3HAHUS, TPUMEHEHUE
B OHOJIOTMYECKHX HCCIEAOBAHUSAX JKUBBIX OPraHU3MOB M DKOCHUCTEM (OMHCaHHE,
W3MEpeHue, TPOBEACHUE HCCICIOBAHUI), METOJ B3aWMOJCHCTBHS W  OILICHKA
AHTPONOrE€HHBIX U3MEHEHUI B IPUPOJIE.

YMeHHne BBIIBUTaTh THUIOTE3bI, MNPOBEPITh HMX OSKCIHEPUMEHTAIBHBIMH METONAMMU,
dbopMynHpoBaTh I1€Jb HCCIEAOBAHUSA, AHAIM3UPOBATH MOIYYEHHBIC PE3YJIbTATHl U
JIeNIaTh BEIBOBI.

BrlsiBieHHEe 3aBHCUMOCTH MEXJY OTHOCHUTEIBHBIMU BEJIMYMHAMH, OOBSICHEHUE
pe3ynbTaToOB W (OPMYIMPOBAHKME BHIBOJOB C HCIIOJb30BAHHUEM HAYYHBIX IOHSATHH,
TEOPUIl U 3aKOHOB TTPUPO/IBI.

YMeHue BiajeeT CHCTEMOM OHMOJOTMYECKMX 3HAHUM, KOTOopas BKJOYAaeT B
ce0si: OCHOBOIONAraoIye OMOIOTHYECKUe TEPMHUHBI U TOHATHS (KU3Hb, KJIETKa, TKaHb,
opraH, OopraHu3M, BHJI, ITOMYJISIHS, SKOCHCTeMa, OMOIeH03, Onocdepa; Oeku, romeocTas,
KIETOYHBII ~ UMMYHHUTET, OHOCHHTe3 Oenka, OWOMOIMMEpBl,  OTBETCTBEHHOCTD,
caMOperyJIsiys, CaMOBOCIPOW3BEICHUE, HaCJIEICTBEHHOCTb, W3MEHYHUBOCTD,
SHEPr03aBUCHUMOCTh, POCT M Pa3BUTHE) ;

ounonornyeckue Teopuu: kiaetounas Teopus T. [lIBanna, M. llneiinena, P. Bupxosa;
KJIOHaJIbHO-ceJeKTUBHOro ummynurera II. Opmux, V.M. MeuHnkoBa, XpoMOCOMHas
Teopust HacineactBeHHocTH T. Moprana, 3akoH 3aponsimeBoro cxoxacrsa K. bapa,
BOMIOLMOHHAsA Teopus Y. JlapBuUHA, CHHTETMYECKas TEOPHUS DBOJIOLUU, TEOPUS
antporniorene3a Y. [lapsuna; Teopusi Ouoreonenoza B.H. Cykauéra; ooyuenue H.U.
BaBuioBa o meHTpax MHOrooOpasusi M TMPOUCXOXKIEHHUS KYyJIbTYPHBIX PACTCHHH,
ooyuenue A.H. CeBeproBa 0 NHyTAX W HampaBjieHUSAX aBuauuu, oOyuenue B.U.
Bepnanckoro — o 6uocdepe);

3aKOHBI (eIUHOOOpa3usi MOTOMKOB IEPBOI0 TOKOJICHHS, HACJIEIOBAaHUS TPU3HAKOB,
HE3aBUCHUMOI'0 HACJIEIOBaHUS NMpU3HAKOB ['. MeHaeneapl; CLEenIeHHOro Hacle10BaHus
MPU3HAKOB M HapylleHus cremieHus reHoB T. MopraHa; roMoJIOTHYECKUX PSAOB B
HacneacTBeHHoW n3MmenunBoct H.M. BaBunoBa; renetnueckux 3akoHoMepHocTei [[x.
Xapau u B. BaiinGepra; 3apossiiieBoro cxoactsa K. bapa; OnoreHeTnueckuii 3akoH J.
I'exkernst, @. Mromiepa);

MPUHIUIIBI (YUCTOTHI TAMET, KOMILJIEM EHTAPHOCTH);




Kon
NpoBepPsIeMOro
TpeOoBaHMsI

IIpoBepsiemMblie TpeGOBaHMS K NMPeIMETHBIM pPe3yJIbTaTaM 0CBOEHHS OCHOBHOI
o0pa3oBaTe/IbHON MPOrpaMMbI CpeaHEro 0011ero 00pazoBanus

npasuia (MuauMyma 1O. JInubuxa, ocHoBa nupamubl yuces, 6MOMacchl U YHEPTUH);
runote3sl (koauepBatHoi A.M. Omapuna, nepBoro anBokata J[xx. Xonneitna, Mukpocdep
C. ®okca, pudbozuma T. Yek)

YMeHne pelieHusT TOUCKOBBIX OWMOJOTMYECKHX 3a/lay; BbBIIBISTH MPUYHHHO-
CJIC/ICTBCHHBIC CBSI3U MEXIY OMOIOTMYECKUMU OOBEKTaMH, TPOIIECCAMH W SBIICHUSIMU;
JIeNaTh BEIBOJIBI M IPOrHO3BI HA OCHOBAHWH MOTYYEHHBIX PE3YJIbTATOB,;

COCTaBHUTh TCHOTUITMYECKUE CXEMBbl CKPEIIMBAHUS Ui Pa3HBIX THUIIOB HACJICOBAHUS
MIPU3HAKOB B OPraHU3Me, IIOCTPOUTH CXEMbI IIEPEHOCA BEIIECTB M SHEPTUH B SKOCHCTEMAaX
(Llenu NMUTaHusl, MUILEBBIE CETH)

YMeHue COXpaHEHHs] B3aMMOCBS3EH MEXIy CTPOCHHEM U CBOMCTBAMHU: OPraHOW[OB,
KJIETOK Pa3HbIX TKaHeW, CYIIECTBOBAHUS U KHUBBIX OPraHU3MOB y PACTEHHM, >KUBOTHBIX
U YelOBEKa;, MEXAYy JTanmamMu OOMEHa BEUIECTB; JTallaMU KJIETOYHOIO ILMKJIa U
JKU3HEHHBIX LIMKJIOB OpPraHM3Ma; dTalamMu 3MOPHOHAJIBHOIO Pa3BUTHS; I'€HOTHIIOM HU
¢deHotunoM, ¢GeHoTunoM M (aKToOpaMu Cpeabl OOMTAHMS; MPOLECCAMU 3BOJIOLMY;
JOBIDKYIIMMHM CUJIaMH  aHTPOIIOr€He3a; KOMIIOHEHTAMHU pPa3IMYHbIX HKOCUCTEM U
HPUCIIOCOOIEHUSIMU JJ1s BCEX Tel

YMeHue npeniaraeMpIX CyIeCTBEHHBIX TPU3HAKOB:

HaJIMYHE BUPYCOB, KJIIETOK IIPOKAPUOT U DYKAPHOT; OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX
OpPraHU3MOB, BHJIOB, OMOr€OL€HO30B, SKOCUCTEM M OHMOC(ephl; MOIIHOCTh OPraHOB U
CHCTEM OpPraHOB pPACTEHHH, >KUBOTHBIX, YEJIOBEKA; IPOLIECCHl >KU3HEAESTEIbHOCTH,
IPOTEKAIOLIME B OPraHU3Max, JKUBOTHBIX M 4YeJIOBEKe; OMOIOrHYECKUX IPOIECCOB:
oOMeHa BewecTB (MeTabonn3ma), nHGOpPMALMU U MPEBPAIEHUs SHEPruu, OpoxKeHus,
aBTOTPO(HOro U reTepoTpOo(PHOro THIa NUTAHUSA, POTOCUHTE3a U XEMOCHHTE3a, MUTO3a,
Mel03a, TaMeTOreHe3a, IMOPHOTreHe3a, TOCTIMOPUOHAIBHOTO Pa3BUTHS, PAa3MHOKEHHS,
WH/IMBUIYaIbHOTO pa3BUTHS OpraHu3Ma (OHTOreHe3a), B3aMMOJEHCTBUS TEHOB,
reTepos3nca; IeHCTBUS MCKYCCTBEHHOTO OTOOpa, CTaOMIM3HPYIOLIEro, JBUXKYIIErO U
Pa3phIBAIOIIEr0 E€CTECTBEHHOTO O0TOOpa; ajuIoNaTpUyYecKoe U CHUMIATPHUECKOe
BUJ000pa3oBaHusl; paboure MABWXKYLIME CUJIBI CHUJIOBOM TOJUTUKM B 00JacTu
reHo(OH/1a; TPUCITOCOOJICHHOCTh OPraHU3MOB K Cpejie OOMTaHus, YepeJ0OBAHUS B3PHIBOB
HBOJIONIMHU; KPYTOBOPOTA BEIIECTB M TTOTOK SHEPTHH B IKOCUCTEMAX

C(bOpMI/IpOBaHHOCTI) MCTOJOB OCHOBHBIX IPU3HAKOB BHPYCOB, KJIICTOK IIPOKAPHOT H
OYKApHUOT, OJHOKJICTOYHbBIX U MHOI'OKJICTOYHBIX OpPraHnu3MOB, BUJIOB, 6I/IOFGOHCH030B u
IKOCHUCTEM;

OCOOEHHOCTH  MpoIeccoB (OPMUPOBAHHUS SHEPruu B  KIETKe, (oTocuHTE3a,
IUIACTHYECKOTO W TEXHOJIOTHYECKOr0 OOMEHa, XEeMOCHHTe3a, MHTO03a, Meio3a,
OINIOAOTBOPCHUS, Pa3BUTUA U PASMHOXKCHHA, HHAUBUAYAJIBHOI'O pa3BUTUSA OpraHU3Ma
(oHTOrEHe3a), Pa3pabOTKU JJisi BOSHUKHOBEHHSI, €CTECTBEHHOIO OTOOpa, BUIOIEHE3a,
aIalITHBHOCTU K 00Pa30BAHMIO SKOCHCTEM, COCTABIIIIOIIMX JIEMEHTOB CPE/Ibl OOUTAHMS,
AHTPOIIOTCHHBIX H3MEHEHUI B 9KOCHCTEMaX CBOCH MECTHOCTH, KPyrOBOPOTA BEILIECTB U
IIpEBpalleHus cpesibl oouTanus B buochepe

YMeHue HCIOoIb30BaTh MPUBEACHHBIE apryMEHThl, OMOIOTHYECKYI0 TEPMUHOIOTHIO U
CUMBOJIMKY JUI1 JIOKa3aTEbCTB POJACTBA OPraHU3alMil pa3sHbIX CUCTEMHBIX TPYIIL;




Kon

IIpoBepsiemMblie TpeGOBaHMS K NMPeIMETHBIM pPe3yJIbTaTaM 0CBOEHHS OCHOBHOI

NpoBepsieMOro N
o0pa3oBaTe/IbHON MPOrpaMMbI CpeaHEro 0011ero 00pazoBanus
TpeOoBaHMsI
B3aMMOCBSI3M OPraHU3MOB M CpeAbl OOWTaHWS; €AMHCTBA YEJIOBEYECTBA pac;
HeoGxoaumocts 310poBOoro oOpa3a >KM3HM, COXpaHEHHsS pa3HOoOOpa3usi BUAOB U
HKOCHCTEM B YCJIOBUSX COCYIIIECTBOBAHMS MIPUPOIBI M YEIIOBEUECTRA.
YMeHue aHaau3upyeT HHHOPMALIMIO OMOJIOTHUECKOT0 COJCPIKaHUsI; HHTEPIPETUPOBATh
9 9THYCCKUEC ACICKTBlI COBPEMEHHBIX I/ICCJ'IGI[OBaHI/Iﬁ B o0Jiactu 6I/IOJ'IOI‘I/II/I, MCEIUIINHBI,

OMOTEXHOJIOTHH; paccMaTpuBaTh rJ100abHbBIE JKOJIOTUYECKUE POOIEMBI
COBPEMEHHOCTH, (HOPMHUPOBATH IO OTHOMICHUIO K HUM COOCTBEHHYIO MO3HITHIO

INEPEYEHDb 2JIEMEHTOB COAEPKAHUS, IPOBEPAEMBbBIX HA EI'D 11O BUOJIOI'MHN

Kon

HpOBepﬂeMblﬁ IJTEMEHT COACPKAHUSN

buonorus kax HayKa. JKuBnIe CHCTEMEBI B X HU3Yy4YCHUC

CoBpemenHass  Ouosioruss —  KOMIUIEKCHas  Hayka. buosormueckue  Haykd
U u3ydaeMmble UMHU TpobseMbl. OyHIaMeHTalbHbIe, TPUKIAIHbIE U MOUCKOBBIE HAYyUHBIE
UCCIIEZIOBAHUS B 00JIACTH OMOJIOTHU.

3HaueHue OMOJIOIMM B COBPEMEHHOH eCTeCTBEHHO-HayyHOW KapTuHe mupa. [Ipodeccun,
CBsA3aHHBIE C Ouosorueil. 3HaueHne OMOJIOTUU B MPAKTUYECKOU JIEATEIFHOCTH YEIOBEKa!
MEIMIMHA, CEJIbCKOE X031 CTBO, IPOMBIIIEHHOCTh, OXpaHa IPUPOBL.

1.2

JKuBbie cucTemMbl Kak mpeaMer u3ydeHus: 0nonoruu. CBOMCTBA )KUBBIX CUCTEM: €IMHCTBO
XUMHUYECKOIO0 COCTaBa, IEJIOCTHOCTh M LEJIOCTHOCTh, CIOKHOCTb U YHOPSAIOYEHHOCTH
CTPYKTYpPbl, OTKPBITOCTh, CaMOOpraHU3allUs, CaMOBOCHPOM3BEAECHUE, pPa3Apa)kUMOCTh,
W3MEHYUBOCTh, POCT U pa3BUTHE.

VYpoBHHM OpraHu3aluMMd JKUBBIX CHUCTEM: MOJIEKYJSIPDHBIM, KJIETOYHBIM, TKAHEBBIM,
OpPraHW3MEHHBIN, TMOMYISIUOHHO-BUIOBOH, OSKOCHUCTEMHBIH (OMOreoleHOTHYECKUA),
ounocdepnsrii. [Iporeccrl, mpoucxoasimue B BeTepuHaApHOM pexxuMe. OCHOBHBIC TTPU3HAKU
xuBoro. JKu3Hp Kak popma moaaep:kanusi MaTepuu

1.3

MeTonasl OMOIOTMYECKOW  HAyKH. HaOmronenue, HA3MEPEHUE, 3KCIIEPUMEHT,
cucteMaTtusanus, meraaHanus . [lIoHATHEe O 3aBUCMMOW W HE3aBUCUMOM NEPEMEHHOM.
[InanupoBanue skcnepuMmenTta. I[loctanoBka u mpoBepka rumnore3. HyneBas rumoresa.
IToustue BBIOOpKH Hu ee JIOCTOBEPHOCTb. Pazbpoc
B Ouosormdeckux JaHHbIX. OIGHKa JOCTOBEPHOCTH  pe3yJbTaToOB. [IpuumHBI
BO3HUMKHOBEHUS PE3YJIbTATOB dKCEpUMEHTA. [Ipensioxkenrne cCTaTuCTHYeCKOro TecTa

Kiterka xak Onosornyeckasi cucreMa

2.1

Knerka — cTpykTypHO-(QyHKIIMOHAIbHAs €IMHULA >KUBOrO. VICTOpUS OTKpBITUS KJIETKU.
Pa6oTsl P. I'yka, A. JIeBenryka. Knerounas teopus (T. [lIBann, M. IlInetinen, P. Bupxos).
OcCHOBHBI€ ITOJIOKEHUSI COBPEMEHHOM KJIETOYHON TEOPHUH.

MeToapl MOJNEKYNISIPHOH U KJIETOUYHOH OHOJOTHMH: MHUKPOCKOMHUS, XpomaTtorpadus,
asieKTpoope3, METOA MEYEHBbIX aToMoB, AU (depeHLnaIbHOe IEHTPUPYTrUpOoBaHUE,
KYJIbTUBUPOBAHUE KIIETOK.




Kon

2.2

IIpoBepsieMbIi 3JIEMEHT COIEPKAHUSA

XUMHYECKUN COCTaB KIETKU. Makpo-, MUKpO- U YJIbTPaMUKPOIJIEMEHTHI . Bona u ee ponb
pacTBOpUTENISl, peareHTa, ydyacTHe B CTPYKTYpUPOBAHUHU, TEIUIOPETYJSLUUA KIIETOK.
MuHepanbHbIE BElIecTBa KIETKU, UX OMoiornyeckas poiib. Ponb KaTHOHOB M aHHOHOB B
Kamepe.

buonornueckue mnonuMepsl. benku. AMHMHOKHMCIOTHBIM cocTaB OenkoB. CTPYKTYpbl
OenkoBoil Mouiekynbl. [lepBuunast cTpykTypa Oeiika, mentujHas CBsi3b. BropuuHas,
TpeTHYHAs, YeTBEpTUYHAsl CTpyKTypa. enartypamus. CoiictBa O6enkoB. Knmaccudukarus
0enkoB. buonornyeckue GyHKIUNU OEIKOB.

VYrnesonbsl. MoHOCaxapuibl, AMCaXapubl, OJIUIOcaxapuabl U nonucaxapuasl. OOmuii miaxn
COOpYXEHHA U (U3UKO-XUMHUECKHE CBOICTBAa ycTaHOBIEHBI. buomorndeckue (pyHKIMU
MIPUMEHSIOTCSL.

Jlunuapl. ['unpodunsHO-TUIPOPOOHEIE CBOICTBA. Knaccudukanus
mununoB . Tpurauuepuast , pochonunuasl , BOCKH , cTepouasl . buomornueckue
¢bynkiuy munuaoB. O6IMe cBOMCTBa OMOMOrHYeCKUX MEMOPAaH — TEKY4eCTh, CIIOCOOHOCTD
K CaMO3aMBbIKaHHIO, IIOJIyIIPOHULAEMOCTb.

Hyxneunoseie kucnorsl. JJHK u PHK. Crpoenue nyxienHoBbeix kuciaor. HykneoTunsl.
[Tpunaun komrementapHocTu. [Ipasuno Yapradda. Ctpykrypa JJHK — nBoiinas ciupars.
Mectonaxoxnenne u Ouonorndeckue (ynkruu JIHK. Bumer PHK. ®ynknmuun PHK B
KJIETKE.

Crpoenune moisiekysn AT®. Makpoapruueckue cBsizu B Mojekyie AT®. buonornueckue
¢ynkunn AT®. BoccTtaHOBIEHHBIE IEPEHOCUUKH, X PYHKLNHU B KaMepe. CeKBEHUpOBaHHE
JHK.

CrtpyktypHasi O6uosorusi: OMoXuMU4YecKkue U OModU3MUEecKHe UCCIeTOBAaHUS COCTaBa H
MPOCTPAHCTBEHHOW CTPYKTYPbl OMOMOJIEKYIL.

2.3

Tunel KJIETOK: ’yKapuoTHyeckas U IpokapuoTuyeckas. CTpyKTypHO-(QYHKIMOHAIbHOE
o0pa3oBaHHE KJIETKH.

Crpoenue mnpokapuoTHuueckod kieTku. Kierounas creHka ommbOoyHa W apxeil.
Oco0eHHOCTH coflepiKaHUs TeTepOTPOGHON U aBTOTPOGHON MPOKAPUOTHUECKON KIIETKH.
MecTo U poJib TPOKAPHOTOB B OMOIIEHO3aX.

Crtpoenne 1 (yHKIIMOHUPOBAHUE dyKapuOTHUYECKOi kieTku. IlnazmaTnyeckas MmemOpaHa
(mnazmanemma). CTpykTypa Mija3MaTH4ecKod MeMOpaHbl. TpaHCIOPT BEUIECTB 4epe3
I1a3MaTUYECKyI0 MeMOpaHy: naccuBHbIN (A dy3us, odnerdyénnas auddys3us), ak THBHBIH
(mepBUYHBII M BTOPUYHBIN AaKTUBHBIA TpaHcmopt). llomynpoHuiaeMocTs MeMOpaHBI.
PaGoTta HaTpuii-kanmmeBoro Hacoca. DHIOLUMUTO3: MHUHOLUTO3, (arouuTo3. DK30LUTO3.
Knerounas crenka. CTpykrypa 1 pyHKIIMH KJIETOYHOW CTEHKH PACTEHHA, TPHOOB.
[Mutonnasma. Ilutozons. Llurockener. JIBuxkeHue nuromuia3mbl. OpraHouzbl KJIETKH.
OnnomemOpaHHbIEe oOpraHoubl: sHpomuasMatuueckas cetb (OIIC), anmmapar KiIeTkH
[osnbaku, JM30COMBI, MX CTpoeHHME M (QyHKIUH. B3auMocBsI3bp OJHOMEMOpaHHBIX
opraHonioB KjeTku. CTpoeHHE TIpaHyJsIpHOrOo peTuKyiayma. CHHTE3 pPacTBOPUMBIX
0enkoB. CuHTE3 KJIETOYHBIX MeMOpaH. ['magkuii (arpaHysspHbIA) 3HAONIA3MaTUYECKUN
perukynyM. CekperopHas GpyHkuus ycrpoiicta ['onpmxu. [lepeBo3ka BelecTs B kamepe.
Bakyoiu pactutensHbix kieTok. Kierounsnii cok. Typrop.

ITosryaBTOHOMHBIE OPraHOM bl KJIIETKH: MUTOXOHAPHH, IIJIACTH]BL.




Kon

IIpoBepsieMbIi 3JIEMEHT COIEPKAHUSA

Ctpoenne u (yHKIMHM MUTOXOHIPHHA W TiacTuia. [lepBUYHBIC, BTOPUYHBIE M CIIOXKHBIE
TIACTHIBI (POTOCHHTE3UPYIOMMX 3YKAPUOT. XJIIOPOIUIACTHI, XPOMOILIACTHI, JICHKOIIIIACTHI
BBICIIMX PACTCHUH.

HememOpannbie opranounsl CTpoeHue u (QyHKIUM HEMEMOpPAHHBIX OPraHOMJIOB KJIETKH.
Pu6ocombl. MukpodumaMeHTs! . MBIIICUHbIE KIeTKH. MUKpoTpyOouku. KileTouHbIi HIeHTp.
CTpoeHue 1 IBI)KEHHE )KIT'YTHKOB U Pe3HHYEK. MUKPOTPYOOUKH IIUTOIIIa3Mbl. LleHTpHOIb.
SAnpo. Obonouka sAapa, XpOMaTHH, KapuoIula3ma, SAPBIIIKH, UX CTpOeHHE U (DyHKIUU.
Snepubiit  OGenkoBbIi  MaTpukc. IIpocTpaHCTBEHHOE pAcCHOIOKEHHE XPOMOCOM B
uHTepda3HOM sape . benku XxpoMaTHHa — TUCTOHBI.

Knerounsie  BrimouyeHus. CpaBHUTENbHAs  XapaKTEpPUCTHKA  KIETOK  JYKapHOT
(pacTUTENBHOM, )KUBOTHOW, I'PUOHON)

2.4

AccuMuiALUs ¥ JUCCUMUIISIUS — JIB€ CTOPOHBI MeTabonu3ma. Tumbsl oOMeHa BEeCTB:
aBTOTPO(MHBI U TeTepOoTpOopHBIA. YuacTHe B OOMEHHBIX Mpoleccax. DHEpPreTHuecKoe
obecrieuenue kietku: mnosasieHue AT® B oOMeHHBIX mpoueccax. depmeHTaTUBHBIN
XapakTep KiIeTo4Horo mertabosm3ma. DepMeHTh, UX CTPOEHHUE, CBOMCTBA M MEXAaHU3M
neiicteust. KopepmenTsl. OTianunst pepMeHTOB OT HEOPraHUYECKUX KaTaln3aTopoB. benku -
aKTUBATOpPbl M  OEJIKU-UHTUOUTOPHL.  3aBUCHUMOCTh  CKOpPOCTH  (pepMEHTATHBHOTO
BO3CHCTBHS OT Pa3INYHBIX (PAKTOPOB.

IlepBuuHbIil cuHTe3 BemiecTB B kamepe. DortocuHrte3. Ponb xyoporaacTtoB B mporecce
dotocunteza. CeroBas u TemHas (aswl. [IpogykTuBHOCTH PoTOCHHTE3a. MccnenoBanue
pas3n4HbBIX (PAKTOPOB HA CKOPOCTH (OTOCHHTE3A. 3HaUeHUE (HOTOCHHTE3A.

XemocunTe3.  PaznooOpazue  OpraHM3MOB-TEMOCHHTETHKOB:  HUTPUDUIHPYIOLTHE
OakTepum, IKeNe300aKTEpUH, CEPOOAKTEPUH, BOJIOPOJIHBIC OaKTEpUU. 3SHAUYCHHUE
XEMOCHHTE3a.

AHaspoOHbIe opraHu3Mbl. Bunbl Opoxenus. [Iponykrsel bpoxkeHus ¥ UX HCIOJB30BaHUE
4eJI0BEeKOM. AHa3pOOHBIE MCCIIEOBAHUS KaK OOBEKThl OMOTEXHOJIOTMU U BO3OYAMTEIU
Ooe3HeN.

AdpoOHBIE OpraHM3Mbl. JTambl SHEpPreTudeckoro obmena. [loArOTOBUTENBHBIN OTall.
['muxomnn3 — 6eCKUCIOPOIHOE COACPKAHNE TIFOKO3BI.

buonmornueckoe OKMCIEHHUE, UM KJIETOYHOE JAbIXaHHe. PoJlb MUTOXOHApPHIL B mpoleccax
OMOJIOrMUYECKOT 0 OKHCJICHUS. [Muknnueckue COCTOSIHMSL. OxucnurensHoe
docopunuposanue. IlpeumymiectBa a’poOHOro myTH OOMEHa BELIECTB Mepes
aHa’pOOHBIM. 3 PEKTUBHOCTH SHEPreTHIeCcKoro ooMeHa

2.5

Peakuuu matpuuHOoro cuHresa. [IpyHIMI KOMIZIEMEHTAPHOCTH B PEAKLUIX MATPUYHOIO
cuHTe3a. Peammsanus BHyTpeHHeW wuHopMamnuu. ['eHeTHueckuid KOJ, €ro CBOWCTBA.
Tpanckpunius —  matpuunbii  cuHte3  PHK.  IlpuHnunsl  TpaHCKpumiuu:
KOMIIJIEMEHTapHOCTh, aHTUIIAPAJIEIbHOCTh, aCHMMETPUYHOCTh. TpaHCIsALUS U €€ dTalbl.
VYuactue Buecenne PHK B Onocunres 6enka. YcinoBus 6uocunresa o6enka. Konuposanue
aMUHOKHCIOT. Ponb pubocoma B OnocuHTe3e Oerka.

OpraHnszanus reHomMa y IpOKApUOTOB M JYKapHOTOB. Perynsanus akTUBHOCTH T'€HOB Yy
npokapuort. ['unoresa onepona (®. XKako0, K. Mano). Perynsius oOMeHHBIX TPOLIECCOB B
kamepe. Kiierounslii romeocras.

Bupychl — HeksieTouHble (POPMBI )KU3HU U OOIUTraTHBIC Mapa3uThl. CTpOEHUE MPOCTHIX U
CIIOKHBIX BUPYCOB, PETPOBUPYCOB, OaKTepruO(aros.
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Bupychsie 3a605eBaHus yenoBeka, )kuBoTHbIX, pacteHuil. CIIN/, COVID-19, couunanbhbie
U METUIUHCKHUE TPOOIIEMbI

2.6

Knerounsii nuki, ero mepuonasl u perymsinus. Uatepdaza m muto3. OcoOeHHOCTH
MpoIeccoB, Tmporekaromux B uHTepdaze. IloaroroBka KIETKM K  JEJICHUIO.
[IpecunTeTnueckuii  (MOCTMUTOTUYECKUM), CHHTETHYECKUM U  MOCTCUHTETHYECKHI
(IpeMUTOTHYECKHIA) IEPUOIBI HHTEP(hA3HI.

Marpuunbii  cunre3 JHK — perumkanus. I[lpunnuner  perumkanuu — JJHK:
KOMIIJIEMEHTapHOCTb, IOJIYKOHCEPBATUBHBIM CHUHTE3, AHTUIAPAJUIENbHOCTh. MeXaHu3M
perumkanun  JIHK. Xpomocomel. Ctpoenune xpomocoMm . Temomepsl U Termomepasa.
XpOMOCOMHBII Ha0Op KJIETOK — KapuoTUl. JIMTUIOMTHBI W TarulOWIHBIA HaOOpHI
xpoMocoM. ["'omonoruyneie XpoMocoMbl. [1010BbIE XPOMOCOMBI.

Henenne knetku — muto3. CTaguu MUTO3a M BO3HUKHOBEHHE B HUX MPOILECCOB. THUIBI
Muto3a. KapuoknHe3 W LIUTOKHMHE3. buosormyeckoe 3HaueHue MuTO3a. Perymsums
MUTOTHYECKOTO IUKJA KJIeTKu. [Iporpammupyemast kjaerouHas THOeIb — aronTo3.
@DyYHKIMOHAJIbHASI TEHOMHUKA

OpFaHI/ISM Kak OMojoruyeckas cucreMa

3.1

OHOKJIETOYHbIE, KOJIOHHAIbHBIE, MHOTOKJIETOYHBIE 1 MHOTOTKAHEBbIE OPTaHU3MBI.
dopMBbI pa3MHOXKEHHSI OPraHU3MOB: OecIiooe (BKII0Yasi BEreTaTuBHOE) U MoJIoBOe. Buibl
0€ecI10JI0ro pa3MHOXKEHHUS: IOYKOBAHUE, CIIOPYJISALMS, pparMeHTalus, KIOHHPOBAaHHUE.
[TonoBoe pa3zmHoxeHue. IlonoBble kierku, wiau ramersl. Meio3. Craguum Meiosa.
[ToBenenne xpomocom B Mmeirosze. KpoccunroBep. buonornueckuit cmbIcia Meio3a U
MI0JIOBOT'O Iporecca. Melo3 U ero MecTo B )KM3HEHHOM IUKJIE TEJ.

[TpenzapoasimieBoe pazButue. ['amerorenes y xuBoTHbIX. [lonoBble xkene3sl. O6pa3oBaHue
U pa3BUTHE MOJIOBBIX KJeTOK. CrniepmatoreHe3s u ooreHe3. CTpoeHHE IOJOBBIX KIIETOK.
OmtonoTBOpeHNEe U 3MOPHOHAIBHOE pa3BUTHE KUBOTHBIX. CIOCOOBI ONJIOAOTBOPEHUS:
HapyXxHoe, uccienoanus. [laprenorenes.

WNuauBuayanbHOE pa3BUTHE OpraHu3MoB (OHTOreHe3). CTaauu SMOpHOreHe3a )KUBOTHBIX (TI0
npuHnuny Jarymku).  pobnenuwe. Tumbr  gpobnenus. OcobeHHOCTH — IpoOIeHHS
MJIEKOMUTAIOIIMX. 3apO/IbIIIeBble JTUCTKH (TacTpysisiius). 3aKiajgka OpraHoB M TKaHEH U3
3apOBIIIEBIX JINCTHEB. B3anMHOe BiIMsIHNE pa3BUBAIOLIETrOCs 3apojblia (3MOpHOHATbHAS
MHAYKLUS). 3akiajka IUlaHa BOCCTAHOBJIGHUS MUTAHUS KaK pe3yibTaT HEPapXUUECKUX
B3auMoencTBUi reHoB. Habmoaenue 3a SMOpHOHATBHBIM Pa3BUTHEM PA3INYHBIX (JaKTOPOB
OKPYKaroUIe Cpesspl.

Poct u pasButue >xuBOTHBIX. [locTomOpmoHanbHbeld mepuon. Ilpsimoe u Hempsimoe
pa3Butue. Pa3Butie ¢ meramopdo3oM y O€ClO3BOHOYHBIX M MO3BOHOYHBIX >KHBOTHBIX.
buonornyeckoe 3HaueHue NPSIMOTO M HENPSMOIO pa3BUTHs, MX PACHPOCTPAHEHHUS B
npupozae. Tumsl pocta KUBOTHBIX. PaKTOPBl PEryJISIUKA POCTA KUBOTHBIX U YEJIOBEKA.
Craguu mocTAIMOpPHOHATBHOTO PAa3BUTHSA >KMBOTHBIX W yesoBeka. [lepmoasl oHTOreHesa
YeJIOBEKa.

PasmHoxeHue u pazButue pacteHuil. 'ametodut u cnopoput. Meiio3 B )KU3HEHHOM LIUKIIE
pacrenuil. OOpazoBaHue cmop B Tmpolecce MeHoza. [‘amerorenes y pacTeHHIA.
Onog0TBOpEHUE U Pa3BUTUE PACTUTENILHBIX OpPraHu3MoB. [/[BOIiHOE OMJIOJOTBOpPEHUE Y
[BETKOBBIX pacTeHuil. OOpa3oBaHME€ U pa3BUTHE CEMSH. MeXaHU3MBl Perysiuu
OHTOI'€HE3a Y PACTEHMI U JKUBOTHBIX
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Hcropus cCTaHOBJIEHHS U pa3BUTHS I'€HETUKH KaK HayKd. OCHOBHBIE T€HETUY €CKHE TTOHATH S
U CUMBOJIBL. ['OMOJIOrMUHBIE XPOMOCOMBI, AJIJIEJIbHBIE TE€HBI, aJIbTEPHATUBHBIE NIPU3HAKH,
JOMUHAHTHBIA U pELIECCUBHBIA IPU3HAK, T'OMO3UIOTAa, IE€TEPO3UrOTa, 4YHUCTasl JIMHMS,
ruOpuasl, reHoturn, ¢eHotun. OCHOBHBIE METOABI TEHETHKH: T'MOPHUIO0IOrMYECKH,
LUTOJIOTMYECKHI, MOJIEKYJISIPHO-TE€H €TUYECKUM.

3.3

MonorubpugHoe ckpemuBanue. llepBeiii 3akoH MeHOenMu — 3aKOH EIMHOOOpa3us
rudpuoB nepeoro nokojenus. [IpaBuno nomunupoBanus. Bropoil 3akon Mennenuun —
3aKOH  pachpeneseHusi Mpu3HakoB. LluTosornueckue OCHOBBI ~MOHOTHOPHUIHOTO
CKpemuBaHus. ['umore3a 4ucTOTHI UTPHI.

AHanu3upymoomiee  CKpeuMBaHUE. [IpoMexxyTOUHBIM  XapakTep  HacIeIOBaHMS.
Pacuienienre npu3HaKkoB MpY HEMOJHOM JTOMUHUPOBAHUH.

JuruOpunHoe ckpemmBaHue. Tperuil 3akoH MeHaenmuu — 3aKOH HE3aBHCHMOIO
HacjenoBaHus Mpu3HaKkoB. L{uTonoruueckine 0CHOBBI AUTHOPUIHOTO CKPEIIMBAHMUS.
Cuennennoe uccienoBanue npusHakoB. Pa6otel T. Moprana. CuernyieHHOe HacleA0BaHUE
I'€HOB, HapYIIEHHUE CLEIJICHUS MEeXAYy I'eHaMU. XpOMOCOMHAasl TEOpHUsl Haclle ICTBEHHOCTH.
I'enernueckuii mos. XpPOMOCOMHBI MEXaHU3M OIpeAeNeHus noya. AyTOCOMBI
U M0JI0BBIE XPOMOCOMBI. ['OMOraMeTHBIN U reTeporaMeTHbIN 1oil. I'eHeTndyeckas CTpykTypa
MOJIOBBIX XpoMocoM. HacnenoBanue Npu3HaKoB, CHEINIEHHBIX € TTOJIOMKOM.

I'enotun xak nenoctHas cucrema. [lmedoTponus — MHOXKECTBEHHOE JEHCTBUE TEHA.
MHOkeCcTBEHHBIN auien3M. B3auMoencTBue HeasenbHbIX TeHOB. KOMILIEMEHTapHOCTb.
Onucras . [lonumepus

3.4

BzaumopeiictBue mnpu BO3AEHCTBMM TEHOTHNA M Cpela IpeBpaliaroTcs B (DEeHOTHIL.
N3menunBoCcTh mpu3HakoB. KayecTBEHHbIE W KOJMYECTBEHHBIE MpHU3HAKUA. Buisl
W3MEHYMBOCTU: HEHACJIEICTBEHHAS U HACJIEICTBEHHASI.

MouduKkariioHHas: HW3MEHYMBOCTh. PoJb  3aK/IIOUEHHST B CTOPOHY MOIU(UKAIMOHHOW
n3menunBoctd. Hopma CoctosiHue npusHaka. BapualnoHHbIM psiag M BapuallMOHHAsT KPUBas
(B. Moranncen). CpoiicTBa MOAM (DUKAIIMOHHOW N3MEHIUBOCTH.

I'enoTnmuueckas wW3MeHUUBOCTL. CBOlicTBA TI'€HOTUIIMYECKOM HW3MEHUMBOCTH. Buabl
TEHOTUITUYECKON N3MEHYMBOCTH: KOMOMHATUBHASI, MyTaI[HOHHAS.

KomOunHaTiBHas M3MEHYMBOCTh. Mel03 U TMOJIOBOM MpPOLECC — OCHOBA KOMOWHATHBHOU
W3MEHUMBOCTH. Ponb KOMOMHATMBHOW HM3MEHUMBOCTM B CO3JaHMA T'EHETHYECKOTO
pa3Ho00pa3us B mpeaenax 0HOro BUAA.

MyTanoHHass HW3MEHYMBOCTb. Buubl MyTanuii: T€HHbIE, XPOMOCOMHBIE, TI'€HOMHBIE.
CrioHTaHHbIC W WHAYLUMPOBAHHBIC MYTalMU. fJIepHbIE W LUTOMIA3MATUYECKUE MYTAIWH.
ComaTthueckde W MoJIOBble MyTallmu. [IpruunHbI BOBHUKHOBEHUS MyTaluil. MyTareHsl U uX
BIMSHAE HA  OpPraHu3Mbl.  3aKOHOMEPHOCTh  MYTAlMOHHOIO  Ipolecca.  3aKOH
TOMOJIOTMUECKUX PsI0B B HacieacTBeHHOW n3menuuBoctd (H.W. BaBunos). Buesnepnas
M3MEHYMBOCTb U HACJIEACTBEHHOCTD

3.5

KapI/IOTI/IH YCJIOBCKA. MC}K)I}’HapOI[HaH nporpamMma HMCCJIICJOBAaHUSA T'€HOMA YCJIOBCKA.

Meroael  u3y4eHHS] ~ TE€HETUKM  YEJIOBEKa: reHEaJI0TrnICeCKUH, OJIM3HEI[OBBIH,
UUTOr€HETUYECKUN,  MOMYJISUUOHHO-CTAaTUCTUYECKUM,  MOJIEKYJISIPHO-TEHETUUECKUM.
CoBpemeHHOE OnpeiesICHHE FeHOTHIIA: IIOJTHOT €HOMHOE CEKBEHUPOBAHMUE,

FCHOTUIIMPOBAHHWEC, B TOM 4YHCJIC C IIOMOIIbLIO HHP'aHaHI/I?)a . HaCJ'Ie)ICTBeHHBIC
3a0o0iieBaHusa 4enoBeka. I eHHBIE U XpOMOCOMHBIC 3a0oJieBaHusl 4esioBeka. bonesnu c¢
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HACIEJACTBEHHON  MPEAPACIOIOKEHHOCThIO. 3HAYE€HUE MEAMIMHCKONM TIE€HETUKU B
NPEAOTBPALIEHUH U BO3HMKHOBEHMHM MEIMIMHCKUX 3abosieBaHuil yenoBeka. CTBOJIOBBIE
KJICTKHU

3.6

Jomectukauus u BeI0Op. 3apoxieHue cenekiuu u perucrpauuu. O0yuenne H.M. Basuiiosa
0 ILEHTpaX MPOUCXOXKICHHUS M MHOTOOOpas3us KyJIbTYPHBIX pacTeHui. Pomb cemekuuu B
CO3/IaHMM PA3JIMYHBIX DPACTEHHM W MOpOA KHUBOTHBIX. COpT, mopoja, IMTAMM. 3aKOH
TOMOJIOTUYECKUX PSAJIOB B HaciecTBeHHOM n3MenunBoct H.W. BaBusoBa, ero 3nauenue s
CENIeKITMOHHON pabOoTHI.

MeTozpl ceneKImoHHON paboThl. ICKyCcCTBEHHBINM 0TOOP: MacCOBBIA M WHAHBHUIYaTbHBIH.
Otanbl KOMOWHAIMOHHON ceneKuu. M cnpiTanne mpou3BouTeNneld mo moroMcTtBy. OToop
110 TEHOTHITY C TIOMOIIBIO OIEHKH ()EHOTHIIA TIOTOMCTBA U OTOOP IO T€HOTHUITY C TIOMOIITBIO
anamuza JIHK.

HckyccTBeHHBI MyTaluss Kak METOJI CEJICKITMOHHOW paboThl. PagmanuoHHBIA U
XUMHYECKUN MyTareHe3 Kak HMCTOYHUK MYyTalluil B KYJIbTYpHBIX (OpMax OpPraHU3MOB.
Hcnonbp3zoBanue reHoMHONH 00paboTku U MeTo0B pekomOuHanTHOM JAHK 1 nmonyuenus
HCXOIHOr 0 MaTepurala JJs CEJIEKIUU.

[Monyuenune nomiruionoB. BHyTpuBHaoBas rubpuanzanys. BIM3kopoaCcTBEHHOE CKPEIIMBaHUE,
W THOpUIUHT. HepoacTBeHHOE CKpelMBaHue, Wi ayTOpuauHT. ['eTepo3uc 1 ero npu4yuHa.
Hcnonb3oBanue rereposuca B cenekipu. Otnanénnas rudpuanzanus. [Ipeononenue 6ecrioaus
MEXBHUJIOBBIX THOPUIOB. JIOCTHIKEHHSI CEJIEKIIMY PACTEHHIA U KMBOTHBIX

3.7

OOBbeKThl, HUCHONb3yeMble B OHOTEXHOJOTHUH, — KIETOYHBIE M TKaHEBBIE KYIbTYPHI,
UCCIIEIOBAHUs, WX XapaKTepucTHKU. TpaauiuoHHass OWOTEXHONOTHs: XjeOoredeHue,
MONYyYeHHE KHUCIOMOJIOUHBIX TMPOAYKTOB, BHUHOJENNE. MHKPOOMOIOTHYECKUN CHUHTES.
OObexThl MUKpPOOMOJOrHYecKuX TexHosoruil. IIpons3BoacTBO O€NKOB, aMHUHOKHCIOT U
BUTaMUHOB. MICKyCCTBEHHOE  OIIOAOTBOpPEHUE. PexoHCTpykMg ~ SHMUEKIETOK U
KJIOHUPOBAHUE KUBOTHBIX. MeTO/ TpaHCIUIAHTALIMH SAEPHBIX KIETOK.

XpoMOCOMHAsl U TeHHas UHKeHepus. VICKyCCTBEHHBIM CHUHTE3 I'éHa U KOHCTPYUPOBAHHUE
pexomOuHanTHeIX JIHK. JlocTmkeHus M mNepCrneKTUBbI XPOMOCOMHOM M T'€HHOU
WHXXeHeprH. MeanInHCKHe OMOTEXHOIOTHH. VICoap30BaHNe CTBOIOBBIX KJIETOK

Cucrema 1 MHOrooOpasue OpraHn4eckoro Mupa

4.1

buonoruueckoe paznooOpa3ue oprann3zmMoB. CoBpeMeHHasi CUCTeMa OPraHu4ecKoro MUpa.
[IpuHIUTIBI ~ Opranu3anuu  opranu3anuii. (OCHOBHBIE CHCTEMATHYECKHE  T'PYIIIBI
OpraHu3MOB.

OCOOEHHOCTH CYIIECTBOBAHHUS M IKU3HEACITCIHHOCTH OIHOKIJIETOYHBIX OpraHU3MOB.
bakrepun, apxeu, OIHOKIETOUYHBIE TPHOBI, OTHOKJIETOYHBIC KUJIKOCTH, IPYTHE MPOTUCTHI.
KononunaneHble opranu3mbl. J[BH)KeHHE OJHOKIETOYHBIX OPraHU3MOB: aMEOOMIIHOE,
KTYTUKOBOE, PECHHYHOE. 3alluTa y OJHOKJIETOYHBIX OpraHu3MoB. PazpaxumocTts y
OJTHOKJIETOUHBIX OPraHU3MOB. TaKCUCHI

4.2

MHoOroxknerounble pacTeHus. B3auMoCBs3b 4acTEl MHOTOKJIETOYHOIO OpraHnu3mMa. TKaHH,
OpraHbl M CHCTEMbl OpPraHOB MHOTI'OKJIETOYHOIro opraHu3zMa. OpraHu3sM Kak €IuHOe
YernoBeYecTBO. TkaHM pacTeHUud. Tunbl pacTUTENbHBIX TKaHEW: o0Opa3oBaTelbHasl,
MTOKPOBHAs, IPOBOAIAsL, OCHOBHAs, MexaHn4eckas. OCOOEHHOCTH CTPOCHUS, QYHKIIMH U
pacroIoKEHNE TKaHEH B OpraHax paCTEHUM.
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BereratuBHbIE U T€HEpAaTUBHBIE OpraHbl pacTeHU. DYHKIWH OPraHOB U CUCTEM OPraHoOB.
Kapkac pacrenuid. JIBuKeHHE MHOIOKJIETOUYHBIX pACTEHUM: TPONU3MBI W HACTUH.
[Tornomenue BoJbI, YIJIEKUCIOrO ra3a U MUHEpaIbHBIX BEIIECTB pacTeHUsAMU. J[bpIxaHue
pactenuii. Jlud dysus raza uepes moBepXHOCTh KJICTKH. TPaHCIIOPTHBIC CUCTEMBI PACTCHHIA.
Brinenenune y pacteHuid. 3ammTa y MHOTOKJIETOYHbIX pacteHuid. Kytukyma. Cpenctsa
MACCHUBHOU M XUMUYECKOH 3aUThl. DUTOHIIMIEL.

Pa3BrieueHne u peryiMpoBaHue y OPraHu3MoB. Pa3ipakxumMocTb W peryiasiuus y
MHOT'OKJIETOYHBIX pacTeHUI. POCTOBBIE BelllecTBa M X 3HAUYECHUE

4.5

MHOrokaeTouHbI€ )KUBOTHBIE. B3auMOCBSI3b UaCTe MHOTOKJIETOYHOI'O Opranu3Ma. TkaHu,
OpraHbl M CHCTEMBl OpPraHOB MHOTOKJIETOYHOIro opraHu3dMa. OpraHu3sM Kak €IuHOe
yenoBedecTBo. I'omeocTas. TkaHM >KMBOTHBIX M 4YelOBeKa. 1WNBI TKaHEH >KWBOTHBIX:
SMUTENHANlbHAS, COCAWHHUTENbHAs, MbIlleuHas, HepBHas. OCOOEHHOCTH CTPOCHWS,
(YHKIIMY U PACHOJIOKEHHUE TKaHE OpraHOB JKMBOTHBIX M YEJIOBEKa.

4.6

Opransl U cucteMbl XUBOTHBbIX. DyHKIMU OpraHoB M cucTeM opraHoB. Omopa Tena
opranu3moB. CkeneTbl OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX XUBOTHBIX. HapyXHbIH U
BHYTpeHHUH ckeneTsl. CTpoeHue U onpeeeHue COeIMHEH Ui KOCTeH.

JIBrKEHME MHOIOKJETOYHBIX XUBOTHBIX. [IuTanme kuBOTHBIX. [InTaHME NO3BOHOYHBIX
JKUBOTHBIX. J|pIxaHue ;xuBoTHBIX. KoxkHoe npixanue. XKaGepHoe U jerkoe AbIXaHue.
JlbIxaHue MO3BOHOYHBIX KUBOTHBIX. DBOJIOIMOHHOE YCIOKHEHUE JIETKUX MO3BOHOYHBIX
’KMBOTHBIX. J[pIXaTenbHas cUcTeMa 4yenoBeka. MeXaHu3M BEeHTUJISALMM JIETKUX y NTUI U
MJIEKONUTAOLIHX. Tpancnopt BELIECTB
y opraHu3MoB. TpaHcIOpT BellecTB y >KUBOTHBIX. KpoBeHOCHas cucTeMa U €€ Oprassbl.
KpoBeHocHast ~ cuctemMa  NO3BOHOYHBIX  JKMBOTHBIX. Kpyrm  KpoBooOpauieHus.
OBOJIOIIMOHHBIE  OCJIOKHEHUS MOPaXKEHHUsT KPOBEHOCHOW CHUCTEMBbl I103BOHOYHBIX
KUBOTHBIX. BplneneHne y opranu3moB. Beinenenue y XUBOTHBIX. COKpaTuTeNbHBIE
Bakyosiu. Opransl BblieneHus. CBsi3b MOJOCTH Tela ¢ KPOBEHOCHOM M BBIAEIMTEIILHOU
[IOCJIEIOBATENbHOCThIO.  BblaeneHne y  IMO3BOHOUYHBIX  JKMBOTHBIX.  3aliuTa Yy
MHOTOKJIETOUHBIX KUBOTHBIX. [IOKPOBBI U UX IPOU3BOJHBIE.

Pa3priedueHne W peryaMpoBaHHE Yy OpPraHu3MoB. Pa3paXMMOCTh Yy OJIHOKJIETOUHBIX
opranu3moB. Takcucel. Pa3zapaxumMocTe M peryisiuss y MHOTOKJIETOYHBIX DPacTEHUM.
PocToBbI€ BelecTBa U UX 3HaUYEHUE.

HepBnas cucrema u peQuieKTOpHasi peryssiiiis y MHOIOKJIETOUHBIX KUBOTHBIX. HepBHas
CHUCTEMA U €€ OTHENbl. DBOJIIOLIMOHHOE YCIIO)KHEHUE HANPSYKEHUS HEPBHON CHCTEMBI y
KUBOTHBIX.

PazpaboTtka anroputMoB u mporpamMM s 3¢ (eKTHBHON (YHKIIMOHATBLHOW aHHOTAIMH
I€HOMOB, TPAHCKPUIITOMOB, IPOTEOMOB, METa00JIOB UCCIIE0OBAaHUH, PACTEHUH, KUBOTHBIX
Y YEJIOBEKa

OpraHu3sM 4esoBeKa U €ro 310poBbe

5.1

Opranbl U CHCTEMBI OpraHoB uenoBeka. OTAENbl TOJOBHOTO MO3ra IO3BOHOYHBIX
KUBOTHBIX. Peduekc u peduekropHas myra. be3ycioBHble W yCIOBHBIC pe]IIeKCHI.
['ymopanbHas peryjsiuus W SHIOKPUHHAs CHUCTEMa >KMBOTHBIX M 4YesoBeka. JKemessl
SHJIOKPUHHOM CHUCTEMBI U MX TOPMOHBIL. JlelicTBe TOpMOHOB. B3anMOCBsI3b HEPBHOUW U
SHAOKPUHHOM cucteM. ['mnoramamo-runodusapHas cucrema. Pednexkc u pedruexropHas
nyra. be3sycioBHbIE U YCTIOBHBIE pedaeKch
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amuTta opraHusma oT Oone3Hel. MmmyHHas cucrema denoBeka. KiieTouHwlii U
T'YMOPJIbHBI HMMMYHHTET. BpOXIEHHBIN, NPHOOPETEHHBI OCOOCHHBIH HMMMYHHUTET.
Teopust kinoHanbHO-cernekTHBHOro uMMmyHutera (I1.DOpmux, ®.M.bepuer, C.Tonerasa).
BocnanutenbHble OTBEThl OpPraHu3MoB. Pojib BpPOXKIEHHOTO UMMYHHUTETa B Pa3BUTHHU
CHUCTEMHBIX 3a001eBaHUN

5.3

KpoBenocnas cucrema u ee opransl. Cepaile, KpOBEHOCHbIE cocyabl U KpoBb. Kpyru
KpoBooOparieHusi. Pabora cepaia u ee peryimpoBaHue

5.4

Jpixanue yenoBeka. Juddysus rasa yepe3 NoBepXHOCTh KJIETKH. JlpIxaTenbHas cucTtema
yesoBeka. /IpixarenbHas HoBepxXHOCTh. PerympoBanne obmecTsa. J{pIxaTenbHble 00beMBbI

5.5

HI/IH_[eBapI/ITeJ'II)HaH CHUCTEMA YCJIOBCKA. OT}ICHBI 3aKJIFOYCHUA COrJIallICHU .
HI/IH_[eBapI/ITeJ'II)HI)Ie KCIIC3hI. BHy’I’pHHOJ’IOCTHOG W BHYTPUKIICTOYHOC NUIICBAPCHUC

5.6

ITokpoBel u wux npousBoxHbie. Opransl BbigeneHus. Ilouku. CrpoeHue u
byHKIIMOHNpOBaHUEe HeppoHa. DuIbTpamus, CeKpeuuss U oOpaTHOE BCaCBIBAHUE KaK
MEXaHHU3MbI pPabOThl OPraHoB BeeneHus. ObpazoBaHuEe MOYH Y UeJIOBEKa

5.7

JIBrkeHue yenoBeka: MbllieyHas cucrtema. CkeleTHbIe MBIl U UX paborta. CTpoeHue u
ONpENEIICHNE COEAMHEHUI KOCTEN

Teopus pesomonunu. PazButue xu3Hu Ha 3emiie

6.1

OpomounonHas Teopust Y. Jlapsuna. [Ipeanocbuiku BO3HUKHOBEHUS JapBuHU3Ma. JKH3Hb
W Hay4Has aesarenbHocTs Y. /lapBuHa.

JBrxyumecs cuiibsl BufoB 1o Y. JlapBuHy (BbICOKasl CTENIEHb Pa3MHOXEHHUSI OPraHU3MOB,
HACJIEZICTBEHHAs] U3MEHYUBOCTh, OOpb0a 3a CyIECTBOBAHHE, MBICIM U HCKYCCTBEHHBIN
oToop).

Odopmnenne cunTerndeckoir Tteopun opomonuu (CTD). HelitpanpHas Teopus
peBomroruu. CoBpeMeHHas 3BOJIIOIMOHHAS OMONIOTHsl. 3HAYCHUE IBOIIIOLIMOHHON TEOPHH B
Pa3BUTUU €CTECTBEHHO-HAY4YHON KapTUHbI MUpa

6.2

[Tonynauusa kak 3jeMeHTapHas equHuia 3BoJtoluu. COBpeMEHHBbIE METO/bl OLIEHKH
IEHETHYECKOr0 pa3HooOpa3usi W CTPYKTyphl momyisinuid. V3meHnenue reHodoHma kak
AJIEMEHTAPHOE 3BOJIIOLIMOHHOE SIBJIEHUE. 3aKOH reHeThueckoro paBHosecus Jx. Xapau, B.
BaiinGepra.

OnemeHTapHble (PAaKTOPBl (IBMIKYLIME CHIIBI) 3BOJIOUMU. MyTalMOHHBIA MpOIECC.
KomOuHaTtuBHas u3aMeH4nBOCTh. J{peli reHoB — ciydaiiHble HeHanpaBJICHHbIE H3MEHEHHUS
YaCTOTHBIX ayjenedl B monynsauusx. Oddext ocHoBatens. Murpanuu. M3onanus
MOMYJISIIMNA: Teorpaduyeckas (IpOCTpaHCTBEHHAs ), Onoornueckas (penpo yKTUBHas).
EcrectBenHblii 0T00p — Hampasistoumwii ¢akrop spomonmu. DOpMBI €CTECTBEHHOTO
orOopa: ABMXKYLIME, CTaOMIM3UpYIOLIME, pa3phiBatolye (paspylmrenbHblie). [lonosoit
otoop.

[Tpucnoco6eHHOCTh OpPraHW3MOB Kak pe3yJbTaT MHUKPOIBOMIOLUHU. BO3HHKHOBEHHE
npucrnocodieHuii 'y  opraHuzMoB. Apomopdoszpl U uauoazantauuu. [Ipumepsl
npucrnoco6seHuit y ten. OTHOCUTEIbHOCTh MPUCIOCOOIEHHOCTH OPraHU3MOB.

Bun, ero xputepuu u crpykrypa. BunooOpazoBaHue kak pe3yiabTaT MHUKPO3BOJIOLUH.
N3onauusa — xmodyeBoi gaktop BupooOpazoBaHus. Ilytn u cnocodsl BU1000pa3oBaHUS:
ajuionarpuyeckoe (reorpauueckoe), CUMIATPUIECKoe (IKOJIOTHYECKOE), «MTHOBEHHOE»
(monumuton gu3anyst, rubpuau3anys). JUImTeabHOCTh SBOIOLMOHHBIX ITPOIECCOB.
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MexaHnu3Mbl GOpMUPOBaHUS OMOJIOTMYECKOT0 pa3HO00pas3usl.

Poip  »BomouLMOHHONW OHOJOrMM B pa3padOTKe HAay4HbIX METONOB COXPAHEHUS
6uopazHooOpa3us. MUKpPOIBOIIONMS U KOIBOJIIOLMS [Tapa3UTOB U UX X0349€B. MeXaHU3MBI
(GhOopMUPOBAHUS YCTOMUYMBOCTH K aHTHOMOTHKAM U CPEICTBAM OOpPBHOBI C HEl

6.3

MeTozsl u3ydenus Makpo3Boironuu. [laneonTonornueckue MeTo1bl U3y4€eHUs 3BOJIOLUH.
[Tepexonubie GpopMbl U HUITOreHEeTUY ECKUE PSiIbl OPraHHU3MOB.

buoreorpaguueckue meroabl u3ydeHus uuBmimzanuu. CpaBHeHue ¢iopsl U (payHBI
MaTEepHUKOB 1 OCTpoBOB. bruoreorpaduyeckue obnactu 3emin. BUABI-35HIEMUKHU U PETTUKTHI.
OMOPHOIOTHYECKHEe M CPAaBHUTEILHO-MOP(OIOrMYECKHE METOABI W3YUEHHUS IBOJIOIUH.
I'eneTnueckre MeEXaHHU3Mbl 3BOJIOLMHM, OHTOTE€HE3a M MPOABUIKEHUS 3BOJIIOLMOHHBIX
HOBILIECTB. [ 'OMOJIOrMYHBIEC M OJIMHAKOBBIE OPTaHbl. PyTuMeHTapHble Opranbl U aTaBU3MBI.
MonekynsapHO-TeHeTHYeCKrue, OMOXMMHUYECKHEe M MaTeMaTHYeCKHE METOJbl H3ydeHHS
sBostoIMU. ["'oMosoruunblie reHsl. COBpeMEHHbIE METO/IBI TOCTPOEHUS (PUITOTeHETHYECKUX
TEXHOJIOTHH.

XPpOMOCOMHBIE MYTALIUH U 3BOJIIOLIHUS TEHOMOB.

OO61mue 3aKkoHOMEpHOCTH (IIpaBuiia) 3BosronnU. HeoOpaTumMocTh peBomonMu. AanTUBHAS
panuanus. HepaBHOMEPHOCTb TEMIIOB HBOJIIOLUN

6.4

Hayunple runotes3bl NPOUCXOXKACHMS >KM3HM Ha 3emiie. AOHOreHe3 U IaHCIEpMUs.
JloHayuHbIe IPENCTABIECHUS O 3aPOXKIECHUH KU3HU (KpeallMoHu3M). ' nmoTe3a mnocTossHHOr o
CaM03apOKJEHUs KU3HU U ee npoBepka onsitoM @. Penu, JI. Cnaymmannany, JI. ITactepa.
[TpoucxoxeHre KU3HU U aCTPOOHOIIOT .

OcHOBHBIE JTambl HEOpraHuyeckod uuBuiaM3auuu. IlnanerapHas (reonoruueckas)
HBOMIOLMA. XUMHUYECKasi BOIOIMSA. AOMOreHHbIM CHHTE3 BEIIECTB M3 HEOPraHUYECKUX.
Onpir C. Munnepa u I'. FOpu. OGpa3oBanue noiaumepoB u3 MmoHomepoB. KoanepsatHas
runore3a A.W. Onapuna, runore3a nepsuyHoro OyiboHa [[x. XonaeliHa, reHeTHyecKas
runore3a I'. Mémnepa. PubGosumer (T. Yek) u runore3a «mupa PHK» V. I'mnbepra.
dopmupoBaHue MEMOPAH U B3aUMOJIEHCTBUE MPOTOKJIETOK.

Hctopus 3emimm u  Meroasl ee u3ydeHus. lckomaemble OpraHMYeCKHE OCTATKH.
['eoxpononorus u ee wmeroabl. OTHocuTenbHass M aOCONIOTHAsE TEOXPOHOJIOTHSI.
["'eoxpoHoOruyecKkas 1mKasa: 30Hbl, AIOXU, TIEPHOABI, SIOXH.

HauvaneHble aTansl oprannyeckoil nuBuan3anuu. [1osBieHre 1 3BOIONHS MTEPBHIX KIETOK.
Opomonus MaiiHepa. Bo3HukHOBeHHe mnepBbIX 3KocucTeM. CoBpeMeHHble MHUKPOOHBIE
OMOIUIEHKM KaK aHajor MepBbIX Ha 3emie coobuiectB. CtpomartosuTsl . [IpokapuoTrel u

SYKapHUOTHI.
[Ipoucxoxaenue sykapuoT (CuMOMOreHe3). DBOJIOIMOHHOE MMOJI0KeHne BUpycoB. [Ipouc
MHOTOXOXKICHUEKJIETOUHbIX ~ OpraHM3MOB.  BO3HHMKHOBEHHE  OCHOBHBIX  TpYIIII

MHOTOKJIETOYHBIX OPIraHU3MOB.
OcHOBHBIE 3Talbl BOJTIONMU BceX pacTeHUH. OcHOBHBIE apoMOp(03bl pacTeHUH. Brixon
pacteHuil Ha cymy. [TosBieHre CIOpOBBIX pacTeHU U 3aBO€BaHME UMU cyld. CeMeHHbIe
pactenus. [IporcxoxkaeHre IBETKOBBIX PaCTECHUM.

OcHOBHbIE 3Talnbl KJIETOYHON 3BOJMOLMHM Mupa. OCHOBHBIE apoMOpP(O3bl KUBOTHBIX.
Bennckas ¢ayna. KemOpuiickuii B3pbpIB — MOSBICHHE COBpeMeHHOro tuma. I[lepBbie
XOpIoBble KUBOTHbIE. JKM3HB B Bojae. OBOJIOLMA IO3BOHOUHBIX. Ilpomcxoxnenue
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ampuouii u pentuiuii. [IponcxoxaeHue MIEKONMUTAIOMX U NTULL. [IpUHIUIT KIH0YEBOTO
apomopdo3a . OcBoeHne 0eCcri03BOHOYHBIMU U I103BOHOUYHBIMH KUBOTHBIMH CYIIH.
PaszBuTHe xM3HU HA 3eMiie MO 3paM U MEpUOJaM: apXei, MPoTepO30i, Majaeo30i, Me3030i,
KaitHO30M. OOIIas XapaKTepyuCTUKa KJIMMaTa M IeoJorn4ecKux npoiieccoB. [losBieHue u
paclBET XapaKTepoB Tel. YTIeo0pa3oBaHUE: €ro COCTOSHUE U BIUSHUE HA Ta30BbIi COCTaB
aTMocdepsl.

MaccoBble BBIMUPaHHsI — SKOJIOTHYECKHE KPU3HUCHI Ipomioro. [IpuunHel U nocneacTBus
MacCOBbIX BbIMUpaHUN. COBpEMEHHAs JKOJIOTMYECKash KpU3MCHAs CUTyalus, ee
0COOEHHOCTH

6.5

Pa3nensl 1 3aaun anTpomnojgoruu. Meroas! anTponojgorud. CTaHOBJIEHHUE NPEACTaBIECHUN
0 IIpoUCXOXkIeHNHU yenoBeka. CoBpeMeHHbIe HayyHbIe pa3paboTKH.

CxoncTBO yenoBeka ¢ KUBOTHbIMH. CHCTEMHOE MOJOKEHHE 4denoBeka. CBHUIETENbCTBA
CXOJICTBA YEJIOBEKA C )KUBOTHBIMU: CPABHUTEIBHO-MOPQOJIOTHYECKHE, SMOPHUOIOT HIECKHE,
¢busnonoro-OuoXuMuUecKue, nopeaeHueckrue. OTIndne 4enoBeka OT KUBOTHBIX. [Ipsimoe
Mepexo]l U KOMIJIEKC I'paHull ¢ HUMU. Pa3BUTHE rOJOBHOIO MO3ra U BTOPOl CUTHAJIBHOMN
CHUCTEMBI.

JBmxyume (pakTopsl) aHTpoIOreHesa: Ouoiormueckue, coruanbHble. CoOOTHOIIEHUE
OMOJIOTMYECKUX U COLIMATIBHBIX (JaKTOPOB B AHTPOIIOT €HE3E.

OcCHOBHBIE CTaIUU AaHTPOIIOr€He3a. ABCTPAIONUTEKH — IBYHOTHE MPEIKU Jtoel. YenoBek
yYMEIbIi, U3TOTOBJIECHUE MEPBBIX OPYAUN Tpyaa. YenoBeK NpsIMO MIET U NEPBBIA BBIXOJ
moaeit u3 ctpad Agpuku. Yenosek ['elinenpOeprekuii — 001uii npeaok HeaHAepTallbCKOro
YeJI0BEKa U 4eJIOBEKAa Pa3yMHOro. YenoBek-HeaHAepTalbCKUM, KaK BUJ JIFOAEH XOJIOIHOIO
KiuMarta. YenoBek pa3yMHbIA COBPEMEHHOIO THIIA, JEHUCOBCKUN YEIOBEK, OCBOCHHUE
KOHTHHEHTOB 3a mpeaenaMu A(puku.

DBOJIOIMS COBPEMEHHOI'0 4YejoBeKa. EcTeCcTBeHHBIM OTOOp B MOMYJISAIUU JIFOJACH.
MyTtanuonsblii npouecc u noaumop¢usM. IlomynsiuoHHble BOJHBL, Jpeld TreHoB,
Murpanus 1 «3p(PEKT OCHOBBD) B MOMYJISIUIX COBPEMEHHOTO YEIOBEKa.

Yenoseueckue packl. [Ipennoxenne o pace. bonbime pacsl: eBponeouiHas (eBpasuiickas),
aBCTpaJIO-HErpoUIHAsl  (PKBaTOpUaibHAsA), MOHTOJOUAHAs (a3MaTCKO-aMEpPHKaHCKas).
Bpems u mytu paccesieHHs 4enoBeka 1o riaHeTe. ENMHCTBO yenoBeuecTBa pac. HayuHas
HECOCTOATENBHOCTh pacu3Ma. [IpucrnocoOieHHOCTh 4YelloBeKa K pa3HbIM  YCIOBHUSM
okpyxaromieit cpenbl. MccnenoBanue reorpaduyeckoil cpeabpl M apeiida TeHOB Ha
Moposioruio U GU3MOJIOTHIO YeT0BeKa

DKOCHUCTEMEI U HallMOHAJIbHBIC TpaJUuINN

7.1

Pa3nensl u 3agaun skon0run. CBsI3b SKOJIOTUU € APYTUMH HayKaMHu.

Mertozsl skonoruu. IToneBoe HabmoaeHNE. DKCIEPUMEHTHI B 9KOJOTUHU: HATypallbHbIE U
nabopaTopHble. MonaenupoBaHue B JKOJIOTMU. MOHUTOPUHT OKPYKAIOWIEH Cpebl:
JIOKAJIbHBIN, PETMOHAJIbHBIN U I1100aIbHBIN

7.2

Okonoruueckue (QakToppl M 3aKOHOMepHocTH ux aedcrBus. Kraccudukanus
HKOJIOTMYECKUX (PAaKTOPOB: abMOTHUYECKHE, OMOTHYECKHe, aHTpomoreHHsie. OOmme
3aKOHOMEPHOCTH JeicTBUA 3Kojoruueckux ¢akropoB. IIpaBuno wmunumyma (K.
HInpenrens, FO. JInbux). TonepaHTHOCTh. OBpUOUOHTHBIE M CTEHOOMOHTHBIE OPraHU3MBI.
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Abuornueckue ¢aktoppl. CBeT Kak »dKosoruueckud Qaxrop. JlefictBue pasHbIX
BO3JICCTBHI HA OPraHU3M BO3JEHCTBYET HA OPraHnu3M. DKOJOTHYECKHE IPYIIIbI PACTEHUN
Y ’KMBOTHBIX I10 OTHOLIEHUIO K cBeTy. CurnanbHas poib cBera. PoToneproanusm.
Temmnepatypa Kak 3Kojlormueckuii ¢akrop. JlelicTBHe TeMIiepaTypbl Ha OpraHU3MBI.
[TolikmnoTepMHbIE W TOMOMOTEPMHBIE OpPraHU3Mbl. ODBPUTEPMHBIE U CTEHOTEPMHBIEC
OpPraHU3MBbl.

BrnaxxHocts kak skonoruueckuil gaxtop. IIpucnocoOieHus mpeanpusaTH K COXpaHEHHIO
BogHoro Oamanca . Kimaccudukarmust  pacteHMd 1O MPUCHTOCOOJCHHWIO K BOJIE.
[TpucnocoGeHuns KUBOTHBIX K BKJIIFOYEHHIO BOJHOTO PEXHUMA.

Cpensl oOWTaHHMSI OpPraHM3MOB: BOJHAs, HAa3eMHO-BO3IYIIHAs, TOYBEHHAs, TNIyOMHHAS
MOJNIOYBEHHAs, BHYTpHUOpraHHas. OU3NKO-XMMHUECKUE OCOOEHHOCTH Cpeibl OOMTaHUs
opranu3moB. [Ipucrnoco6eHns opraHu3MoB K )KM3HH B Pa3HbIX Cpeaax.

buonornuyeckue putmbl. BHenHue U BHyTpeHHUE pUTMBL. CyTOYHBIE  TOAUYHBIE PUTMBI.
[Tprucnoco61eHHOCTh OpraHu3Ma K C€30HHBIM U3MEHEHUSM YCIIOBUH JKU3HH.

Xuznennsle ¢opmbl oprann3MoB. [loHsTue o xu3HeHHOH (opme. JKu3HeHHBIE (OPMBI
pacTeHuii: 1epeBbsl, KyCTApHUKHU, KyCTAPHUYKH, MHOI'OJIETHUE TPaBbl, OJHOJIETHUE TPABBHI.
Ku3HeHHble (GOPMBI JKUBOTHBIX: TMAPOOUMOHTHI, T€00NOHTHI, a3poOHOHTBI. OcoOeHHOCTH
CO3/1aHUA U 00pa3a KU3HU.

buotnueckue  QaxkTopsl. Buasl OMoTHYECKMX ~ B3aMMOAEWCTBUN:  KOHKYPEHIIMS,
XUIIHUYEeCTBO, cUMOMO3 M ero ¢opmbl. Ilapazutusm, koomepamus, MyTyalu3M,
KOMMEHCaJIU3M (KBapTUPAHTCTBO, HaxjeOHMuYecTBO). Herpoduueckue B3auMonencTBus
(Tormmueckue, Gpopudeckue, padpuyeckue). 3HaueHHEe OMOTUUECKUX B3aMMOAEHCTBUI AJis
CYILIECTBOBAHMs OPraHU3MOB B OKpy»Karollel cpene odutanus. [IpuHIMI KOHKYPEHTHOI O
VICKJIFOY €HUS

7.3

DKOJIOTUYECKUE XapaKTEpUCTHUKUM npuMeHeHud. Ilomynsanus xak Ouosnoruueckas
cucrema . Poib  €CTECTBEHHOCTH OKpy’Karolled cpenpl, (usnueckux OapbepoB HU
0COOEHHOCTEW OMOJIOTMU BUIOB B MPOCTPAHCTBEHHOM CTPYKType momyJssiuil. OCHOBHBIE
IIOKA3aTeNy HANPABIICHUs: IPUCYTCTBHUE, OCBEIEHUE, BO3PACTHAS U IOJ0Bas CTPYKTYpa,
POXKIaEMOCTb, IPUPOCT, TEMII POCTA, CMEPTHOCTH, MUT'PALIUS.

OKkosoruueckass CTpyKTypa aedarenbHoctd. OrneHka coTpyaHudecTBa. J{MHaMuka
MOBEACHUS M €€ perylupoBaHue. bHoTHYeCcKHi IOTEHUHMAT IPOXYKTUBHOCTH.
MonenupoBanue nTuHaMHUKU pa3BuTus. Kpusble pocta pa3Butus. KpuBble BbDKHBaHUS.
PerynupoBanue onpeneneHus NOMYJSIUil: posib (AaKTOpoB, JAeTalu3aluii u  He
JeTanu3alnii OT INIOTHOCTH. DKOJIOTHYecKue cTpaTeruu BuaoB (p- u K-crpaterun).
[Tonsite 00 cobcTBeHHOM HUIIE BuAa. MectoOuTanue. MHoromepHass MOJAeNb HUIIU
Jlx.U. XatunHcoHa. Pasmeps! coOcTtBeHHble HuIM. [loTeHuunanbHas U peanu3oBaHHas
HUIIIH.

Bun kak cucrema nonynauuid. Apeansl BUIOB. BHIBI M HMX JKU3HEHHBIE CTpATErvu.
3aKOHOMEPHOCTH IOBEACHMS M MWUIPALlMM JKUBOTHBIX. buosoruueckue WHBa3UU
4qy>KEPOJIHBIX BUJIOB

7.4

CoobmectBa opranuzanuil. buonenos u ero crpykrypa. CBs3u MeXIy opraHM3MaMu B
OuoneHosze. Dxocuctema kak OTkpeiTas cuctema (A.J[x. Tencnm). DyHKIMOHAIBHBIE
OJIOKM OpPraHU3MOB B SKOCHUCTEMeE: MPOAYLEHTbI, KOHCYMEHTHI, peayleHThl. Tpoduueckue
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ypoBHH. Tpoduueckue nenu u cetu. AOnoTndeckue 0JI0KA SKOCUCTEMBbI. [104BBI U UITBI B
sKocucTteMax . KpyroBopot BeliecTB U MOTOK SHEPTUU B 3KOCHCTEME.

OcHOBHBIE TIOKa3aTeNIM SKOCHCTeMbl. bruomacca u nponykuus. DK0I0rn4ecKue M1upaMu/ibl
quce, OMOMacChl M DHEPTHUH.

HanpapnieHHble 3aKOHHBIE CMEHBI cooOliecTBa — cykieccuu. [lepBuuHble M BTOPUYHBIE
CYKLIECCHM M WX BHMHA. AHTpOIOI€HHBIE BO3JCHCTBHS Ha cykueccuio. KimmakcHoe
coo0riecTBo . buopaznoobpa3ue u MoyiHOTa KPyroBOpOTa BEIIECTB — OCHOBA YCTOHUHMBOCTH
cool1ecTna.

[TpupoaHbie SKOCHCTEMBI. AHTPONOTE€HHBIE SKOCHCTEMBI. ATpOdKOCHCTEMa. ATPOIIEHO3.
HaOJI0IEHHS MEXK]Ty aHTPOIOT €eHHBIMU M YMEHBIIEHHBIMU YKOCHCTEMaMH.
Ypb6oskocucrembl. OCHOBHBIE KOMITOHEHTHI ypOoakocucTemsl. ['oposckas dnopa u dayna.
CuHaHTponu3anus ropojackoi ¢QayHsl . buonornueckoe M XO035ICTBEHHOE 3HAauYEHHE
arposKocucTeM U  ypOOdKOocHCTeM. 3aKOHOMEPHOCTH (HOPMUPOBAHUS  OCHOBHBIX
B3aMMOJICHCTBUI OPraHU3MOB B 3KOCHCTEMAX.

[TepeHoc sHEpruM U BELIECTB MEXKAY COOTBETCTBYIOLIMMHU 3KOCHCTEMaMH. Y CTOMYUBOCTh
OpPraHKu3MOB, HOMYJISIIMM U IKOCUCTEM B YCIOBHUSIX AHTPOION€HHBIX BO3/1€HCTBUN

7.5

buocdepa — obmeranerapHas 06o1ouka 3eMid, Iie CyLUIECTBYeT WM kU3Hb. O0ydeHue
B.U. Bepnanckoro o 6uochepe. Obnactu 6uochepsl u ee cocraB. JKuBoe BeEIIeCTBO
ounochepbl 1 ero GyHKIUU.

3akoHOMepHOCTH cBeueHust Oumocdepsl. OcobeHHOCTH Omocdeppl Kak TII00AIBHON
9KOCHCTeMBI. JlMHaMu4eckoe paBHOBecue B Omocdepe. KpyroBopoTbl Bemects u
OroreoOXuMMUYECKre MUK (Yraepoa, a30T). PUTMU4HOCTS TeHACHIINI B Onocdepe.
3onanbHOCTH Omochepsl. [Ipennoxenune o O6uome . OCHOBHbIE OMOMBI CYIIM: TYHAPA,
XBOWHBIE Jieca, CMEIIAHHbIE U HIMPOKOJMCTBEHHBIE Jieca, CTEMH, CaBaHHBI, MYCTHIHHU,
TPOIMUYECKHE JIeca, BLICOKOTophsi. Kimmmat, pacTUTeNnbHBIH U )KUBOTHBI MUP OMOMOB CYTIIH.
CrpykTypa 1 QyHKIIH )KHBBIX CHCTEM, OIIEHKA UX PECYPCHOT'O IMOTSHIIHAJIA H OHOC(EpHBIX

(bYHKIMH.

7.6

DOKOJIOTMYECKUEe KpU3MCBl M WX MpUYUHBL. BosznelicTBue uyenoBeka Ha Ouocdepy.
3arpsi3HeHHe BO3AYIIHOM cpenbl. OXxpaHa Bo3ayxa. 3arps3HeHue BogHoOU cpeabl. OxpaHa
BOJIHBIX pecypcoB. Paspymienue 3emin. OxpaHa MOYBEHHBIX pecypcoB. M3meHeHue
KJIMara.

AHTpONOreHHOE BO3/IeH CTBUE HAa PACTUTENILHBIN 1 KUBOTHBIN Mup. OXpaHa pacTUTEILHOTO
¥ MHpa JIOMaITHUX KUBOTHBIX. OCHOBHBIE IPUHIIMITBI OXpaHbl MPUpoabl. KpacHble KHUTH.
Ocobo oxpansemass mnpuponHas Tteppuropus (OOIIT). bBoranundeckue canel u
300JI0TMYECKHE MAPKH.

OcCHOBHBIE MPHUHIIUIBI CBSI3aHBI C PAa3BUTHEM YEJIOBEUECTBA M MpPUpPOAbL. PanuonanbHOE
MIPUPOJIONIOIH30BAHKE U COXPAHEHHE OMOJIOTHYECKOTro pa3Hoo0pa3us 3emMiin
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