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MNOSACHUTEJIBHASA 3AITUCKA

[Iporpamma mo yweOHOMy mpenmery «buomorusi» (mamee - OHONOTHSI) Ha YPOBHE CpEIHETO
o0mero obpaszoBaHusi pa3paboraHa Ha ocHoBe DenmepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «O6
obpazoBanuu B Poccuiickoit @eaepaunny, I'OC COO, Konuemnuu npenonaBanus yueOHOTO MpeaMera
«buonorus» 1 OCHOBHBIX MOJOXKEHUH (heaepanbHOil paboyeil mporpaMMbl BOCITUTAHHUSL.

Cornacio monoxenusim @OI'OC COO mpoduibHble y4deOHBIE TpEAMETHI, H3ydaeMble Ha
yrIyOJaEHHOM YPOBHE, SIBISIFOTCA criocoOoM muddepenunanun o0ydyeHus Ha YpPOBHE CpPEeJHEro OOILIero
o0pa3oBaHHs U MPHU3BaHBI 00ECMEUNTH MPEEMCTBEHHOCTh MEXIY OCHOBHBIM OOLIMM, CPEIHUM OOIINM,
CpeaHUM Tpo(ecCHOHaTbHBIM W BBICIIMM 00pa3oBaHHEM. B TO ke Bpemsl KaXIbli W3 3TUX y4eOHBIX
NpeMETOB  JOJDKEH OBITh OpUEHTUPOBAaH Ha TNPUOPUTETHOE pelieHue  00pa3oBaTEbHBIX,
BOCIIUTATENbHBIX W Pa3BUBAIOIIMX 3a/ad, CBA3aHHBIX C NOpoQoOpHeHTalUel Oo0ydalommxcs |
CTHUMYJHPOBAaHUEM HWHTEpeca K KOHKPETHOW OO0JaCTH HAy4yHOTO 3HaHHs, CBSI3aHHOTO C OHOJIOTHEH,
MEAUIIHOM, IKOJIOTHEH, ICUXO0JI0THEeH, CHOPTOM WIIM BOSHHBIM JIEJIOM.

[IporpaMma 1o y4yeOHOMy mpenmery «buonorus» na€r mpeacTaBieHHWe O LT M 3aJadax
u3ydeHus: ydeOHoro mnpeamera «buonorus» Ha yriayOJAEHHOM YpOBHE, OMNpeAeNsieT o0s3aTelabHOe
(MHBapHaHTHOE) TMpEIMETHOE CoJep)KaHWe, €ero CTPYKTYpUpOBaHHWE IO pa3ieiaM U TeMaM,
pacrpeneneHie 1O KJIaccaM, PEKOMEHAYET TOCIIeA0BaTeIbHOCTh HM3YYEeHHUS] Y4eOHOTO MaTepuaia ¢
yu€TOM MEXIPEIMETHBIX M BHYTPUIPEAMETHBIX CBS3€H, JIOTMKM Y4eOHOTO IMpolecca, BO3PaCTHBIX
ocobeHHOCTel oOydaroummxcs. B mporpamme mo OHOJIOTHH peann30BaH MPUHIMIT MPEEMCTBEHHOCTH C
W3y4eHHeM OMOJIOTHH Ha ypOBHE OCHOBHOTO 00mIero oOpa3oBaHMsI, Oiarojaps 4yemy MpOCMaTpUBAETCS
HaIpaBJICHHOCTh Ha [MOCIEAYIOIlee pa3BUTHE OHOJOTMYECKUX 3HAHUH, OPHEHTHPOBAHHBIX Ha
(bopMHPOBaHNE €CTECTBEHHO-HAyYHOI'0 MHUPOBO33PEHUS, SKOJIOIHYECKOTO MBIIIICHHUS, IPEICTABICHUI O
3I0pOBOM 00pa3e JKM3HU, Ha BOCIIUTaHNE OEPEeXHOT0 OTHOIIEHUS K OKPYXKarolied mpupoHoi cpeae. B
IporpaMMe 1o OMOJIOTMH TaKXKe MOKa3aHbl BO3SMOXKHOCTH Y4eOHOro npeamera «buoorus» B peannzanuu
tpedoBanuit PI'OC COO k TIaHupyeMBbIM JTUIHOCTHBIM, METAPEAMETHBIM U MIPEIMETHBIM Pe3yIbTaTaM
oOydeHust ¥ B ()OPMUPOBAHUHN OCHOBHBIX BHJIOB Y4eOHO-TTO3HABATEIFHONW JIEATEIEHOCTH O0YYaONUXCS
0 OCBOGHHIO COJIEpKaHMsI OMOIOTHIECKOro 00pa30BaHus Ha YPOBHE CPEIHEro 00IIero o0pa3oBaHusl.

Yuebublii npenmer «buonorus» Ha ypoBHEe cpeaHero oOmero oOpa3oBaHMS 3aBEpILACT
Ouosiornueckoe oOpa3oBaHME B INKOJIE€ M OPHUEHTUPOBAH Ha pacIIUpeHHE W YIIIyOJeHWe 3HaHWM
00yyaromuxcsi 0 >KUBOH MPUPOJAE, OCHOBAX MOJIEKYJSIPHOW M KIETOYHOW OHOJNOTrMH, SMOPHOJIOTUU H
OMOJIOTMH Pa3BUTHUS, TEHETUKH, CEJIEKIIUH, OMOTEXHOJIOTHH, 3BOJIFOLIMOHHOTO YUEHUS U 3KOJIOTHH.

W3zyuyenne yueOHoro mnpeamera «buonorus» Ha yriyOJeHHOM YypOBHE OPHEHTHPOBAHO Ha
MOATrOTOBKY OOYYarOLIMXCsl K IOCJIEAYIOIIEMY IOJIyYEeHHIO OHOJIOrHYecKoro oOpa3oBaHMsS B By3axX H
OpraHu3alMAX CpeAaHero mnpodeccnoHanbHOro obpasoBaHus. OCHOBY €ro COIAEpXaHUS COCTaBIISET
cucremMa OWOJOrMYECKMX 3HAHUH, MOJMYYEHHBIX NPH H3YYE€HHH OOYYarOIIMMHCS COOTBETCTBYIOLIMX
CHCTEMaTHYECKUX pa3/ienoB OMOJIOruY Ha ypOBHE OCHOBHOTO o01ero oopasosanus, B 10—11 kinaccax 3tu
3HaHUs TOJIy4aroT pa3BUTHE. Tak, paclIMpeHbl W yriIyOleHbl OMOJIOTMYECKHE 3HAaHUS O PacTEHUSIX,
JKUBOTHBIX, Tpr0ax, OakTepusix, OpraHu3Me YesIOBeKa, OOIINX 3aKOHOMEPHOCTSIX KHU3HHU, JOTIOJHUTEILHO
BKJIIOUEHBI OHOJIOTMYECKHE CBEACHHUS MPUKIAIHOIO M IIOMCKOBOIO XapakTepa, KOTOPbIE MOXKHO
UCIIOJIb30BaTh KaK OPHEHTHPHI JIJIS TIOCIIEAYIONIEro BpIOOpa mpodeccun. Bo3zMoxHa Takke MHTETparus
OMOJIOTHYECKUX 3HAHUHU C COOTBETCTBYIOIIMMHU 3HAHUAMU, ITOJTYYCHHBIMU O6y‘-IaIOIlII/IMI/IC$I IIpr U3y4YCHUU
(bU3NKYU, XUMUY, Teorpaduu 1 MaTEMaTHKH.

CtpyKkTypa mporpaMMbl 10 yaeOHOMY IpenMeTry "buonorus" oTpaxaeT CHCTEMHO-YPOBHEBBIM U
SBOJIIOIIMOHHBIA  MOAXOAbl K H3ydeHHI0 Ouojoruu. COrjlacHO UM, M3Y4alOTCsS CBOWCTBA U
3aKOHOMEPHOCTH, XapaKTCPHLIC [Jid JKUBBIX CHCTEM pPA3HOTO YPOBHA OpraHu3aluyd, O3SBOJIIOIHUU
OpPraHUYecKoro MUpa Ha 3emiie, COXpaHeHHUs] OMOJIOTHYECKOro pa3HooOpasus maHetsl. Tak, B 10 kimacce
M3YYaIOTCS OCHOBBI MOJICKYJISIPHOW M KJICTOYHOW OHOJIOTHH, SMOPHOJIOTHU W OHOJIOTHH Pa3BUTHII,
TCHCTUKU MW CCICKIHH, OMOTEXHOJIOTUM W CHHTETHYECKOM 6HOHOFHI/I, AKTYaJIUSUPYIOTCA 3HAHUA
oOyJaronuxcs 10 OOTaHHKe, 300JI0TMH, aHaTOMuH, (u3Monoruu uenoseka. B 11 kiacce u3ydarorcs
IBOJIIOIIMOHHOE YUeHHE, OCHOBBI IKOJIOTHHU 1 yueHue o Ouocdepe.



VYuebnslii npeaMeT «brosnorusy npusBaH 00eCeYnTh OCBOCHHE 00YUAIOIIUMHUC OUOTOTHUECKUX
TEOpHUH M 3aKOHOB, UJICH, IPUHITUIIOB U TPaBUJI, JISKAITNX B OCHOBE COBPEMEHHON €CTeCTBEHHO-HAYYHON
KapTUHBl MUpA, 3HAHUH O CTPOEHHH, MHOTOOOpa3uu M OCOOCHHOCTSX KJIETKH, OpraHu3Ma, MOIYJISIHY,
OMOIIeHO3a, SKOCHCTEMBI, O BBIJAIOIIMXCS HAYYHBIX JOCTH)KCHHUSX, COBPEMEHHBIX HCCIECIOBAHUAX B
OMoJIOTMH, MPHUKIAJHBIX acleKTaxX OHOJIOTMYECKUX 3HaHWH. [ pa3BUTHS M MOAJCPKAaHUS MHTEpeca
oOyyaromuxcsi K OHONOTMM Hapsgy cO 3HAUYUTENBHBIM OOBEMOM TEOPETHYECKOTO MaTephaia B
COJep)KaHUM TIPOrpaMMbl TI0 OHOJIOTUM TPEITyCMOTPEHO 3HAKOMCTBO C HWCTOPHEH CTAaHOBICHUS H
pa3BUTUS TOU WM MHOHM 00JIacTH OMOJIOTHY, BKJIAJIOM OTCYCCTBCHHBIX U 3apyOCKHBIX YUEHBIX B PEIICHHUE
BOKHEHIINX OMOIOTHUECKUX M HKOJIOTHYECKHUX MPOOIIEM.

Llens wu3ydeHus: yueOHoro mnpeamera «buonorus» Ha yriayOn€éHHOM ypOBHE — OBIaJICHHUE
00yYaroIUMHCS 3HAHUSIMU O CTPYKTYPHO-(YHKIMOHAIBHOW OPTaHU3aIMHU )KUBBIX CHCTEM Pa3HOTro paHra
U npuoOpeTeHHe YMEHHH HCIONIb30BaTh STH 3HaHMSA B (OPMHPOBAHMHM HHTEpEca K ONpeaesIEHHOM
obmacti TmpodecCHOHANBHON AEATENIBHOCTH, CBSA3aHHOM ¢ OHWOJOTHeld, WIM K BBIOOpY Y4eOHOTO
3aBEACHUS LISl TPOIOJDKEHHUS OMOIOTHYECKOro 00pa3oBaHHsI.

Hoctwkenne nenu wusydeHus ydeOHoro mpeamera «buonorus» Ha yriayOJaEHHOM YpOBHE
o0ecreyrBaeTCsl pelIeHUEM CICAYIOUIHNX 3a/1a4:

OCBOCHHE OOYYAIONIMMHCS CHUCTEMbI OHOJOTMYECKUX 3HAHMM: 00 OCHOBHBIX OHOJOTHYECKHX
TEOpHSIX, KOHIEMIHUAX, THUIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX W MPaBUIaX, COCTaBIISFOIIUX
COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO0 KapTHHY MHpa; O CTPOCHHH, MHOTOOOpasuu M OCOOEHHOCTAX
OMOJIOTMYECKUX CUCTEM (KJIETKA, OpraHu3M, MOMYJIALKUs, BUJ, OMOTeoIeHO3, Onocdepa); 0 BBIIAIOIIMXCS
OTKPBITUSIX ¥ COBPEMEHHBIX UCCIICIOBAHUAX B OMOJIOTHH;

03HAKOMJICHHE OOYYaroIIUXCA € METOJaMH IO3HAHUS >KUBOW MPHPOIBI: HCCICIOBATEIHLCKUMHU
METOJaMH OHMOJIOTHYECKUX HayK (MOJEKYJSPHON M KIETOYHOH OHMOJOTHH, SYMOPHOIIOTHH W OHMOJIOTHH
pa3BUTHS, TEHETHKH M CEJICKIWH, OMOTEXHOJOTMH W CHHTETHYECKOH OWOJIOTHH, MAaICOHTOJOTHH,
9KOJIOTHH); METOJAAMHU CAMOCTOSTEIILHOTO MPOBEICHNS OUOOTHMUSCKIX UCCIIEOBAHNIN B TaOOPATOPHH H
B TIpupo/ie (HaOIItoIeHNe, N3MEPEHNE, SKCIIEPIMEHT, MOJICITNPOBaHUE);

OBIIQJICHUEC OOYYAIONIMMHCS YMEHHUSIMH: CaMOCTOSATENLHO HAXOIUTh, AaHAJIM3UPOBATh W
UCIIOJIb30BaTh OMOJIOTHUYECKYI0 HMH(MOPMAIIHMIO; TIOJb30BaThCS OWOJOTMYECKOH TEPMHHOJIOTHEH |
CHUMBOJIMKO; YCTaHABIMBATh CBSI3b MEXAY Pa3BUTHEM OHOJOTHU U COIMATIBHO-DKOHOMHYECKHUMHU H
JKOJIOTMUYECKUMHU TpoOJIeMaMH YeJIOBEYECTBA;, OICHUBATH TOCJCACTBUS CBOCH JICSITENBHOCTH IO
OTHOIICHUIO K OKPY)KaIoIIeld MPUPOTHON cpejie, COOCTBEHHOMY 370POBBIO U 37I0POBBIO OKPYIKAOIIHX
nrofiel; 00OCHOBBIBATh M COOMIONATh MEpbl MPOPHIAKTHKH HH()EKIMOHHBIX 3a00JICBaHHN, MpaBUIia
MOBEJICHUS B TMPHPOJe M oOecreveHus] Oe30MacHOCTH COOCTBEHHOM IKM3HEACATEILHOCTH B
YpEe3BbIUAIHBIX CUTYAIMSIX MPHUPOIHOTO U TEXHOTCHHOI'O XapakKTepa; XapaKTepH30BaTh COBPEMEHHBIC
HAYYHBIC OTKPBITHSI B 00JIACTH OUOJIOTHH;

pasBUTHE y OOYYAIOUIMXCS HWHTE/UICKTYAIbHBIX M TBOPYECKHX CHOCOOHOCTEH B Tpoliecce
3HAKOMCTBa C BBIIAIOIIUMHUCS OTKPBITHSIMH W COBPEMCHHBIMU HCCJICJOBAHHSIMUA B OWOJIOTHH,
peliacMbIMH ~ €H0  MPOOJeMaMH, METOJOJIOTHEH  OWOJIOTMYECKOTO — HCCIEJOBaHUs, MPOBEJACHUS
OKCTIEPUMEHTAIILHBIX HCCIICTIOBAHNH, PEIlICHHs OMOJIOTHYECKUX 3a7a4, MOACIUPOBAHMS OUOJIOTMYSCKUX
00BEKTOB U MPOIIECCOB;

BOCITUTaHWE y OOYYAIONIMXCS IEHHOCTHOTO OTHOIIEHWS K JKUBOW MpPHPOAE B IEIOM H K
OTJeNbHBIM €€ 00BhEeKTaM W SBIICHHSM; (POPMUpPOBAHME HSKOJIOTHUECKOW, T€HETHYECKOH T'PaMOTHOCTH,
o01ieit KyJIbTypbl IOBEJICHUS B IPUPOJIC; UHTEIPAIIMY €CTECTBEHHO-HAYUHBIX 3HAHMUIA;

npuoOpeTeHre OOydYarOIIUMKCS KOMIIETEHTHOCTH B  PalMOHAIBLHOM ITPHPOONOIH30BAHUH
(coOitoieHne TpaBUJl HOBEJACHHUS B IMPHUPOJE, OXPaHbl BHJIOB, KOCHCTEM, OMOCHEphI), COXpPaHEHUHU
COOCTBEHHOTO 3JIOPOBbSI M 3/I0POBbSl OKPYXKAalOMIUX JroJieil (coOironeHuss Mep MpOQUIAKTHKH
3a0oneBaHuii, oOecriedeHne OE30MACHOCTH KHM3HEJCITENHHOCTH B  YPE3BBIYAMHBIX CHTYaIUIX
MPUPOTHOTO U TEXHOTEHHOI'0 XapakTepa) Ha OCHOBE UCIIOJIL30BaHUsI OMOJIOTHYECKIX 3HAHUH 1 YMEHUH B
IMOBCEHEBHOM KU3HMU,



CO3J1aHKE YCIOBHH IJI1 OCO3HAHHOTO BEIOOpA 00Yy4aloUIMMUC HHANBUAYAIbHONW 00pa30BaTeIbHOMN
TPaeKTOPUH, CHOCOOCTBYIOIIEH  TOCIEAyIomeMy MpopecCHOHANBHOMY  CaMOONPEACICHUIO, B
COOTBETCTBUH C UHIUBUYaTbHBIMU HHTEPECAMHU U MOTPEOHOCTIMH PETUOHA.

OOmiee yKciao 4acoB, OTBEACHHBIX HA M3ydeHHUE OWOJIOTHM Ha YIIYOJIEHHOM YPOBHE CPEIHErO
obmrero obpazoBanusi, cocrarisier 204 yaca: B 10 kimacce — 102 gaca (3 yaca B Henenro), B 11 kimacce —
102 gaca (3 yaca B HeETIO).

OT100p opraHM3alMOHHBIX (OPM, METOAOB W CPEACTB OOY4YEeHHUS OHOJIOTMU OCYLIECTBISETCS C
yu€TOM criequ(UKH ero coepKaHus 1 HAPaBJIEHHOCTH Ha MPOIOJDKEHUE OHOIOTHYeCKOro 00pa3oBaHms
B OpraHU3alusix CpeaHero npodecCHoHaIbHOTO U BBICIIET0 00pa3oBaHUsl.

OO0s3aTeNIbHBIM ~ YCIIOBUEM TIpH  OOy4YeHMHM OWOJIOTMM Ha YriIyOJIEHHOM YPOBHE SIBIISICTCS
NpoBe/leHHEe J1a0OpaTOPHBIX M MpakTHyeckux pabor. Takke ywactre oOy4aromuxcsi B BBIIOJTHEHUH
MPOEKTHBIX B yueOHO-UCCIIEIOBATENLCKUX PA0OT, TEMAaTHKA KOTOPBIX OTIPENENsCTCS yUUTEIeM Ha OCHOBE
UMEIOIIUXCS MAaTePHAITbHO-TEXHUIECKUX PECYPCOB M MECTHBIX MPUPOTHBIX YCIOBUH.



COJEPKAHUE OBYYEHUA
10 KJIACC

Copep:xaHue MPOTPaMMBbI, BBIJIEIEHHOE KYPCUBOM, HE BXOAWT B IPOBEPKY TOCYJapCTBEHHOU
utoropoi arrectanuu (I'MA).

Tema 1. buosiorns kak Hayka

CoBpemeHnHasi OWONOTHsI — KOMIUIEKCHAsh Hayka. KpaTkas wucTopust pasBUTHS OHOJIOTHH.
Buonoruueckne Hayku U M3ydaeMble UMU MpoOsiemMbl. DOyHAaMeHTaNbHbIC, PUKIAJAHBIE 1 TOUCKOBHIC
Hay4HbIE UCCIICIOBAHUS B OMOJIOTHH.

3navyenue Owojornd B (OPMHUPOBAHMK COBPEMEHHOH €CTECTBEHHO-HAyYHOW KapTUHBI MHpa.
[Tpodeccun, cBsizanHble ¢ OMonorHeil. 3HaueHHUe OHOJIOTHM B MPAKTHUYECKOW NESTETHLHOCTH 4YENOBEKa:
MEAMILNHE, CETCKOM XO03sCTBE, MPOMBIIIIIEHHOCTH, OXPaHe MPUPOIBL.

JdeMoHcTpanuu

[Moptpetsl: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Hapsun, VY. T'apseii, I
Mennens, B. . Bepuanckuii, W. I1. IlaBnor, M. WM. Meunuxos, H. U. BaBunos, H. B. Tumodeen-
Pecosckuit, [Ix. Yorcon, ®. Kpuk, . K. benses.

Tabnuiel 1 cxeMbl: «CBsi3b OMOJIOTHHU C APYTUMH Haykamuy», «CrcTeMa OHOIOTHIECKUX HAYK.

Tema 2. /KuBble cuCTeMbI M X H3yYeHHUE

JKuBble cuctembl Kak mpeaMmeT wuiydeHuss Ouonoruu. CBOHCTBAa JKUBBIX CHCTEM: CIUHCTBO
XUMHYECKOTO COCTaBa, IUCKPETHOCTh W LEIOCTHOCTh, CIOXHOCTh W YHOPSAOYEHHOCTHb CTPYKTYPBHI,
OTKPBITOCTb, CAMOOPIaHM3allUs, CaMOBOCIPOM3BEACHHE, pPa3Apa)kKHUMOCTh, H3MEHUYMBOCTb, DPOCT U
pa3BUTHE.

YPpOBHU OpraHU3alliy XKUBBIX CHUCTEM: MOJEKYJISIPHBIN, KJICTOYHBIM, TKAHEBbIM, OpraHU3MEHHBIN,
MOIYJIANIMOHHO-BUIOBOM,  9KOCHUCTeMHBIH  (OmoreomeHoTmueckuit), Ouocdepusidi.  I[Ipormeccsr,
MPOMCXOSIINE B KUBBIX cucTeMax. OCHOBHBIE NPU3HAKK >KUBOrO. JKM3HB Kak (opMa CyIiecTBOBaHUS
MaTtepuu. Haykn, u3ydarompue >KMBBIE CHCTEMBI Ha Pa3HBIX YPOBHAX OpPraHU3alUH.

W3yuenne xuBBIX cucteM. Metoapl Ouonorumueckod Haykd. HaOmronenuwe, u3MepeHue,
9KCIEPUMEHT, CHUCTEMAaTH3auus, MeTaaHann3. lIoHATHE O 3aBUCMMON M HE3aBHCUMOM IEPEMEHHOM.
ITnannposanue 3xkcniepumenta. [locranoBka n nmposepka runore3. Hymnesas rumoresa. Ilonstue BEIOOpKH
u e€ mocroBepHOCTb. Pa3Opoc B Ouosormueckux nAaHHbIX. OILlEHKa JOCTOBEPHOCTH IOJyYEHHBIX
pe3ynpTaToB. [ [pHYMHbI HCKa)KE€HUS pe3ysIbTaTOB dKcIepuMeHTa. [IoHATHE CTAaTHCTHYECKOTO TECTa.

JdeMoHcTpanuu

Tabmuuer n cxembl: «OCHOBHBIE IPHU3HAKU XHU3HW», «buonormueckue cucremsl», «CBoiicTBa
JKUBOM MaTepum», «YpOBHH OpPraHM3alMH >KUBOM MPHPOIBD, «CTpOeHHE )KMBOTHOM KIETKW», «TKaHH
KUBOTHBIX», «CHCTEMBI OPraHOB YEJIOBEYECKOro opraHmsmay», «buoreonenos», «buochepar», «Metoabl
W3Y4YEHUS )KUBOH MPUPOABIY.

ObopynoBanue: naboparopHoe o00OpyZOBaHHE [UIS NPOBEACHHA HAONIONCHUH, W3MEPEHHH,
9KCIEPUMEHTOB.

IIpakTHyeckast padota «lcronp3oBaHNe Pa3IUYHBIX METOJOB TP U3YUECHUH )KUBBIX CUCTEM).

Tema 3. buoJsiorus KjaeTku

Kitetka — cTpyKTypHO-(DYHKIIMOHAJIbHAS €IMHUIIA )KUBOTO. McTopus OTKphITHS KiIeTKU. PaboTh! P.
I'yka, A. Jlesenryka. Knerounas teopus (T. [lIBann, M. Llneiinen, P. BupxoB). OcHOBHBIE MONOXKEHUS
COBPEMEHHOU KIIETOYHON TEOPUU.

Metoap!l MOJICKYJISIPHOU U KJIETOYHOW OMOJIOTHH: MHKPOCKOIIHSA, XpoMaTorpadus, anexrpodopes,
METOJI MEYEHBIX aTroMoB, JauddepeHInanbHoe NeHTPUPYTUpPOBaHHE, KyJIbTHBUPOBAHHE KIIETOK.
Hzyuenue uxcupogannvix Kiemok. DIEKTPOHHAS MUKPOCKONUs. KoHugokanbhas MUKpoCcKonusi.
Bumanvnoe (npuscusnennoe) uzyuenue Kiemox.

JdeMoHcTpanuu

Ioptpertsr: P. I'yk, A. JleBenryk, T. llIBann, M. lllneiinen, P. Bupxos, K. M. bap.



Tabmuuer u cxembl: «CBETOBOM MUKPOCKOI», «DNEKTPOHHBIH MUKPOCKOM», «McTopHus pa3sBUTHA
METOJI0OB MUKPOCKOIIUN.

OO0opynoBaHue: CBETOBOM MHKPOCKOI, MHKpONpenapaTtbl pacTUTEIbHBIX, IKHBOTHBIX H
OaKTepHaIbHBIX KIETOK.

IpakTnyeckas padora «/3yueHue METOJOB KJIETOYHOH Ouojoruu (xpomartorpadus,
anektpodopes, nuddepenunansoe neHTpuPyruposanue, [1LP)».

Tema 4. Xumuyeckasi OpraHu3anus KIeTKH

XUMHUUYECKUHM COCTaB KJIETKH. Makpo-, MUKpPO- U YJIBTPAMUKPOIEMEHTH. Bona u e€ ponp kak
pacTBOpHUTENs, peareHTa, ydacTHe B CTPYKTYPUPOBAaHMH KJIETKH, TEIUIOPEryIsauuu. MuUHepajabHbIe
BEIIECTBA KIIETKH, NX OMojornyeckas poib. POk KaTHOHOB M aHHOHOB B KIIETKE.

Opranuydeckue BellecTBa KJIETKH. buonoruueckue monumepsl. benku. AMHUHOKUCIOTHBIN COCTaB
0enkoB. CTpyKTyphl OenkoBoil Monekybl. [lepBuunas cTpykTypa Oeika, mentunHas cBs3b. Bropuynasi,
TpeTudHasi, 4YeTBepTHUYHasi CTPYKTypbl. JleHnatypauus. CpoiictBa OenkoB. Knaccudukamus Oenxos.
Buonornueckue GpyHKINU OenKOB. [Ipuonsl.

YrneBoapl. MoHOcaxapuzpl, AWCaxapuibl, OJMrocaxapuibl W monucaxapunsl. OOmuUi maH
CTpoeHUs U HUIUKO-XUMHUECKUE CBOWCTBA YIIIeBoI0B. bruonoruueckre GpyHKIUH yTIeBOIOB.

Jlununer. TunpoduinbHO-TUApOodoOHBIe cBoMcTBa. Kinaccudukanms aunumoB. TpUrIHIIEPHIIb,
dochonumuasl, BOCKH, crepouabl. buonorudeckue ¢yHkimu aumuoB. OO0IIHre CBONCTBa OMOIOTHISCKUX
MeMOpaH — TEeKy4eCTh, CHOCOOHOCTh K CaMO3aMbIKaHHIO, TIOYIPOHUIIAEMOCTb.

Hyxnennossie kucnotsl. JJHK u PHK. Crpoenne HyknenHoBbix kucnoT. Hykneoruasl. [lpunnun
komruieMeHTapHocTd. [IpaBuno Yapradda. Crpykrypa JJHK — nBoitHas cnmpans. MecToHAX0XIEHUE U
omnonorunueckue ¢ynkmnn JJHK. Buner PHK. ®yaknnn PHK B kneTke.

Crpoenne wmonekynbsl AT®. Maxkposprudeckne cBsisu B Mosekyine AT®. buomormueckue
¢yakmmm  AT®.  BoccTaHoBneHHbIE  TEpEHOCUYWKH, WX  (QYHKOMA B KJIeTtke. /[pyeue
nyxneosuompughocghamor (HT®). CexBenupoBanue HK. Memoowr cenomuxu, mpanckpunmomuxu,
NPOMEOMUKU.

CrpyktypHass Owonorus: OWoXuMUYecKHe W OHOPU3NYECKHE WCCIEOBAaHUS COCTaBa |
IPOCTPAHCTBEHHOM CTPYKTYpBl OMOMoONeKys. Modenuposanue cmpykmypol u yHKYull OUOMOAEKYN U UX
komnuexcos. Komnviomepnuiii ousaiin u opeanudeckuli cunmes GUOMONEKYI U UX HENPUPOOHBIX AHANO208.

JdeMoHcTpanuu

Hoptpetst: JI. Ilomuur, Ix. Yorcon, ®. Kpuk, M. Vunkuuc, P. ®panknun, ®. Csurep, C.
[Ipy3unep.

Huarpammel: «Pacnpenenenne XMMUYECKHX JIEMEHTOB B HEXHMBOHM mpupoze», «Pacmpenenenue
XUMUYECKHX JIEMEHTOB B )KMBOM MIPUPOAE».

Tabmuue! u cxemsl: «llepuonuueckas Tabinna XUMHYECKUX 3JIEMEHTOBY», «CTPOEHHE MOJIEKYJIbI
BOJBI», «BemmecTBa B coctaBe opraHu3MoB», «CTpoeHHEe MOJeKynbl Oenka», «CTpyKTyphl O€IKOBOM
MOJIEKyIb», «CTpoeHHe MOJEKyad YIrieBoaoB», «CTpoeHue MOJeKyl JMIuAoBY, «HykiaenHoBble
KHCIOTBD, «CTpoeHre MoseKysnsl ATOx.

ObopynoBaHue: XUMHUYECKas IOCYAa U 000pyIOBaHUE.

JlaGopaTopHas padoTa «OOHapy)eHHE OCIIKOB C IIOMOIIBIO0 KAYECTBEHHBIX PEAKIIH.

JlabopaTopHass padora «VccremoBaHue HYKIEHHOBBIX KHCJIOT, BBIICICHHBIX U3 KIIETOK
Pa3IMYHBIX OPTaHU3MOB.

Tema 5. CTpoenue u GyHKIHMHU KJIETKH

TUmbl  KIETOK: JyKapuoTHYecKas ©  npokapuoruueckas. CTpyKTYpHO-(QYHKIIMOHAbHbBIC
00pa3oBaHMsI KJICTKH.

Crpoenne mnpoxapuoTtndeckor kieTku. Kmerounas crenka Oakrepuii m apxeid. OcobeHHOCTH
CTpPOCHHS TeTepOoTPOodHON M aBTOTPO(PHONU MPOKAPUOTHUECKUX KIETOK. MECTO M pOJb NMPOKApPHOT B
OmoreHo3ax.

Crpoenre W (QYHKIIMOHHPOBaHUE JYKAPHOTHUYECKOW KieTku. [lnasmarudeckas wmeMmOpaHa
(turazmanemma). CTpykTypa Iia3MaTHIeckoid MeMOpaHbl. TpaHCIOPT BEMIECTB Uepe3 IUIa3MaTHICCKYIO



MeMOpany: maccuBHBI (auddys3us, obneru€nnas auddysus), akTUBHBINA (MEPBUYHBIA W BTOPUYHBIA
akTUBHBI TpaHcnopt). [lomynmponumaemocts MemOpanel. PaGora Harpuii-KaimeBOro Hacoca.
OHAOIMUTO3: MUHOIKUTO3, parounTos. Dk30unTo3. Knerounas crenka. CTpykTypa U QYHKIUH KICTOYHOH
CTCHKH PacTeHUH, TpUOOB.

Hurtommasma. Llurozons. Llutockener. [IBmxkenune nurTomnazMbel. OpraHowgsl  KIETKH.
OpHoMeMOpaHHBIE OpraHOMABI KIETKH: sHaomnazmatuueckas cers (OIIC), ammapar [Nombmxw,
JM30COMBI, X CTpoeHue W (QyHKIHU. B3anMocBs3b OJHOMEMOpPAaHHBIX OpPraHoMIOB KieTku. CTpoeHHe
TpaHyJISIpHOTO peTuKyiyma. Mexanusm nanpagrenus 6eaxog ¢ ISIIC. CUHTE3 pacTBOPUMBIX OEJKOB.
CuHTe3 KIETOYHBIX MeMOpaH. [magkuii (arpaHymApHBI) DHIOIUIA3MATHYECKHH  PETHUKYIYM.
CekpertopHast ¢pyHkuus anmapara ['onbmku. Moduguxayus 6erxos ¢ annapame I onvoxcu. Copmupogra
benkoe 6 annapame [0rv0dcu. TpaHCTIOPT BEIIECTB B KIETKe. Bakyonn pacTUTENBHBIX KIETOK.
Knerounsiit cok. Typrop.

[TomyaBTOHOMHBIE OPraHOUBI KJIETKH: MUTOXOHIIPHH, TIIACTUABL. [Ipoucxoocoenie Mumoxouopuil
u nracmud. Cumobuozcenes (K.C. Mepexcxosckuii, JI. Mapeyauc). Ctpoerune U pyHKIIUM MUTOXOHIPHIA U
wiactun. [lepBuyHble, BTOPHUYHBIE M CJIOXKHBIE IUIACTHIBL  (POTOCHHTE3MPYIOMIUX  JYKapHOT.
XJ10pOIIIacThl, XpPOMOILIACTHI, JIEMKOIIJIACTHI BBICIIMX PACTCHUI.

HememOpannbie opranous! kiaetku CTpoeHHe U GYHKIUM HEMeMOpaHHBIX OPraHOHIOB KIICTKH.
PuGocomsl.  IIpomedscymounvie puramenmoi. MuUkpouiaMeHTbl. Axmunosvle MUKpoQuIameHmoi.
MBpllIeUHbIE KIETKH. AKMuHO8ble KOMNOHEHmMbl Hembluleunvblx Kiemok. Mukporpybouku. Kietounsiit
ueHtp. CTpoeHHe M JIBWKEHHE JKI'YTHKOB W pecHHYEK. MHKpOTpyOOUKHM LUTOIIIa3Mbl. LleHTpHOI.
benxu, accoyuuposannwvie ¢ mukpoguiamenmamu u Mukpompybouxamu. Momopnule 6enxu.

Snpo. Obonouka sipa, XpOMaTHH, KapuOIIa3Ma, SIIPBIIIKH, UX CTPOCHUE U (YHKIHA. SmepHBIiH
OenkoBbIil MaTpuKe. [IpocTpaHCTBEHHOE PacIONOKEHUE XPOMOCOM B HHTEP(HA3HOM siApe. Dyxpomamun u
eemepoxpomamun. belkn XpoMaTthHa — TUCTOHBL. /JuHamuxa s0eproti 0060a0uku 6 mumose. SoepHoiii
MPAHCHOPM.

Knerounsie BkmtoueHus. CpaBHHUTENbHAS XapakTEPUCTHKA KIIETOK B3YKApHOT (pacTUTENbHOM,
JKUBOTHOM, TPUOHOM).

JdeMoHcTpanuu

Ioptpetsr: K.C. MepexkoBckuii, JI. Maprymmuc.

Tabmuuel u cxembl: «CTpoeHHE 3YKapUOTHYECKOH KIETKH», «CTpOeHHE >KUBOTHOM KIIETKH»,
«CtpoeHne  pacTuTenbHON — KieTkn», «CTpoeHHMe  MUTOXOHApHM»,  «Sapo»,  «CtpoeHue
MPOKaPUOTUYECKOM KICTKI.

ObopynoBaHue: CBETOBOM MHMKPOCKOIN, MHUKPOIpENaparbl pacTUTENbHBIX, >KUBOTHBIX KIIETOK,
MHKpPOIpenaparbl 0akTepHatbHbBIX KJIETOK.

JlabopaTropHas paGora «/I3yueHue CTpOEHUs KIETOK Pa3INUHbIX OPraHU3MOB).

IIpakTuyeckasi padora «/I3yueHne CBOICTB KIIETOUHOW MEMOpPaHBD».

JlaGopaTopHast padora «/cciaenoBaHue M1a3Moin3a 1 ACTUIa3MOJIN3a B PACTUTEIBHBIX KIETKaX).

IIpakTnyeckas padora «/3yueHne ABKEHNS UTOIIA3Mbl B PACTUTEIIBHBIX KIETKAX».

Tema 6. O0MeH BeliecTB M IPeBpalleHUue JHEPTUH B KJIeTKe

AcCUMWIISIIASL W JUCCUMHJISIIMSA — JIBE CTOPOHBI MeTa0onu3Ma. Tumbel oOMeHa BeIEecCTB:
aBTOTPO(HBI W TeTepoTPOHBIH. YdacTHe KHCIOpoJa B OOMEHHBIX Ipolleccax. DHEPreTHYecKoe
obOecrieuenne kietku: mnpeBpamieane AT B oOMeHHBIX mnpomeccax. (PepMEHTATHBHBIN XapakTep
peaknuii KJIETOYHOTO MeTabonmm3ma. (DEepMEHTH, WX CTPOSHHE, CBOWCTBA W MEXaHU3M JCHCTBUS.
Kodepmentsl. Ornnyns pepMEHTOB OT HEOPTaHHYECKMX KaTAIN3aTOPOB. BenKu-akTUBATOpPHI M OEIKH-
WHTUOUTOPBI. 3aBHCUMOCTH CKOPOCTH (PEPMEHTATHBHBIX PEaKIIUii OT Pa3TUIHBIX (DAKTOPOB.

IlepBUYHBII CHHTE3 OpPTaHMYECKHX BEIIECTB B KiIeTKe. DOTOCUHTE3. AHOKCUSEHHDIL U OKCUSEHHbII
@omocunmes y baxmepuii. Ceéemocodbuparowue nuemeHmsl U NUSMEHMbl PeaKyuonHo2o yewmpa. Poib
XJIOPOILTACTOB B mpoiiecce horocunTe3a. CBeToBas U TeMHOBas (as3nl. Pomoovixanue, Cs., Cs. u CAM-
munvl omocunmesa. TIpogyKTUBHOCTE (hOoTOCHHTE3a. BimsHue pa3nuyHbIX (aKTOPOB HAa CKOPOCTh
¢dorocuHTe3a. 3HaUeHNEe HOTOCHHTE3A.



Xemocunrte3. Pa3HooOpasue OpraHM3MOB-XEMOCHHTETHKOB: HUTpH(HUUUpyOme OakTepu,
xKenez00aKTepun, cepodaKTepuu, BOAOPOIHbIE OaKTeprH. 3HAaUeHHE XEMOCHHTE3A.

AnHaspobnble opraHusmbl. Buasl Opoxenus. [IpoaykTel OpoKeHHSI W WX HCIOJIb30BaHUE
4eJI0BEKOM. AHapOOHBIE MUKPOOPTaHU3MBI KaK 00BbEKThl OMOTEXHOJIOTHH U BO30yAUTENN OONE3HEH.

AbdpoOHBIE OpraHu3Mbl. DTallbl YHEpreTudeckoro oomena. IloaroropurensHblit oTam. ['mukonms —
0OECKHCIOPOTHOE PACILETIICHNUE TITFOKO3bI.

buonoruueckoe OKHCIEHHE, WM KIETOYHOE JbIXaHWe. Poiab MHTOXOHIpHI B mpoleccax
ounonornueckoro okucienus. Luknmuyeckne peakuun. OxucnutenbHoe (ochopumpoBanue. JHepeus
Mmembpannozo  epaouenma  npomonos. Cunmes ATD: paboma npomonnoti ATD-cunmasoi.
[lpeumymecTBa a’po0HOTO TyTH OOMEHa BEUIECTB Mepen  aHadpoOHBIM.  DPPEeKTUBHOCTDH
9HEPreTUUECKOro OOMEHa.

JdeMoHcTpanuu

Ioptpersr: [x. Ipuctimu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. Durensrapar, II.
Murtuenn, I'. A. 3aBap3uH.

Tabmuuer u cxembl: «DotocunTe3), «HepreTndeckuii ooOMen», «bruocuntes Oenkay, «CtpoeHue
bepMmenTay, «XeMOCHHTESY.

OO0opynoBaHue: CBETOBOH MHKPOCKON, OO0OpYyIOBaHUE JUIsl TPHUTOTOBICHHS MOCTOSHHBIX H
BPEMEHHBIX MUKPOIIPENaparoB.

JlaGopaTopnasi pabGora «/3yueHue KaTaTUTUYECKOW AaKTUBHOCTH (EPMEHTOB (Ha MpUMeEpe
aMUIIa3bl WK KaTalasbl)y.

JlabopaTopHas pabora «l3yueHne (pepMEHTATHBHOTO pACHICTICHHS IEPOKCHIA BOIOpPONIA B
PacTUTEIBHBIX M KUBOTHBIX KIETKAX».

JlaGopaTopHas padoTa «CpaBHEHHE MPOIECCOB (DOTOCHHTE3a U XEMOCHHTE3a».

JlaGopaTopHas padoTa «CpaBHEHHE MTPOIECCOB OPOKEHUS U IBIXAHID.

Tema 7. Hacsiencreennasi uHGopManus u peaniu3anus eé B KJIeTKe

Peakuun marpuynoro cuartes3a. [[puHIMIT KOMIIEMEHTaApHOCTH B PEAKLUSIX MAaTPUUYHOTO CHHTE3A.
Peanmzamus nHacienctBeHHOW wHpOpMammu. [eHeTmueckuit Kojn, ero cmoicTBa. TpaHCKpHIIIUS —
marpuuHblii cuHTe3 PHK. IIpuHUIuNBI TpaHCKpUNIIMM: KOMILIEMEHTapHOCTh, AHTUIAPAJUIECIBHOCTD,
acuMMeTpuaHoCTh. Cospesanue mampuunvix PHK 6 syxapuomuyeckou knemke. Hexooupyrowue PHK.

Tpancnsauus u e€ stansl. Yuactue TpaHcnopTHeix PHK B 6nocunTese Oenka. YciaoBusi OnocuHresa
oenka. KogupoBanne aMruHOKUCIOT. Poitk prbocoM B OnocuHTE3€e Oernka.

Cospemennvle npedcmasnenus o cmpoenuu 2eHog. Opranu3anys FeHOMa Y IPOKapHoT U 3YKapuoT.
Perynsimus akTHBHOCTH TeHOB y mpokapuoT. [ unoresa onepona (®. XKakoo, XK. Mano). Mozrekyrapusie
MEXAHU3Mbl IKCnpeccuu 2eHog y aykapuom. Ponv xpomamuna 6 pezynayuu pabomwi cenos. Perynsanus
0OMEHHBIX MPOLECCOB B KieTke. KieTouHblil romeocTas.

Bupycsl — HekeTouHble (JOPMBI JKU3HU U 0OIUraTHbIE napa3uThl. CTPOEHUE MPOCTHIX U CIIOKHBIX
BHUPYCOB, PETPOBUpPYCOB, Oaktepuodaros. Kusuenwnviti yuxn [HK-codepocawux eupycos, PHK-
codepaorcawmux eupycos, baxmepuogazos. Obpamuas mpaHcKpunyus, peeepmasd, UuHmezpasd.

Bupycabie 3a0oneBanusi denoBeka, xuBOTHBIX, pactenwii. CIINJl, COVID-19, counumanbHble n
MEUIIMHCKHUE TIPOOJIEMBI.

Buoungpopmamuxa: unmespayus u aumanuz Oomvuux maccusos («bigdatay) cmpyxmypHwix
buonozuueckux Oannvix. Hanomexwonoeuu 6 oOuonocuu u meouyune. Ilpocpammupyemvie QyHKYUU
benxos. Cnocobvl 00cmasKku 1eKapcms.

JdeMoHcTpanuu

TToptpetsr: H. K. Kosnbiios, JI. . UBaHoBCcKui.

Tabmuis! U cxembl: «brocunTes Oenkay, «['eHeTndeckuil Koa», «Bupyce», «bakrepruodarmy.

IIpakTuuyeckas padora «Co3nanne MOACITH BUPYCay.

Tema 8. JKn3zHeHHDLI UK KIETKHA



Knerounsii ki, ero nepuoasl u perymauus. Marepdasza u muto3. OcCOOEHHOCTH IMPOLECCOB,
npotekatonux B nHTepdase. [loaroroska kiuetku K aenenuto. llpecunrernyeckuii (MOCTMUTOTHYECKUI),
CHUHTETHYECKUH U MOCTCUHTETHYECKH (PEMUTOTHYECKHI) TIEPHOABI HHTEP(a3hl.

Martpuunsiii cunre3 JJHK — pemnukanus. [Ipunuunsr perunkannu JIHK: xoMmiemeHTapHOCTD,
MOJIYKOHCEPBATUBHBII CHHTE3, aHTUHapaienbHocTh. Mexannsm permkanun JIHK. Xpomocowmsr.
Crpoenne xpomocoM. Temomepbl U Temomepa3a. XPOMOCOMHBIH Ha0Op KJIETKH — KapHOTHIL
JunionaHsli ¥ ramiouaHeIi Habopsl XpoMocoM. ['omonornynbie XpoMocoMbl. [10710BbIE XPOMOCOMBEI.

Henenue xnetku — muro3. CTaguy MUTO3a M MPOUCXOASIIME B HUX IpoIecchl. THUIBI MUTO3A.
Kapuokunes u nutoknses. buonornyeckoe 3HaueHHE MUTO3A.

Perymsauus MutoTHueckoro mukia kietku. [IporpaMmmupyemast kieTouHast TuOeib — afomnTo3.

Knerounoe simpo, XpoMocombl, (GYHKUMOHANbHAs TEeHOMHUKA. Mexanuzmuvl npoaugepayuu,
oughghepernyuposxu, cmapenus u eubenu kiemox. «L{ugposas xnemxay — buoungopmamuueckue mooenu
DYHKYUOHUPOBAHUSL KNEMKU.

JdeMoHcTpanuu

Tabmuuer u cxembl: <«OKuW3HEHHBIH LHKI KIETKW», «MHT03», «CTpoeHHE XpPOMOCOM»,
«Permmukanus JJTHK».

O06opynoBaHue: CBETOBOM MUKPOCKOI, MUKpOpenaparbl: « MUTO3 B KIIETKaX KOpEIIKa JIyKay.

JlabopaTtopHas padora «/3yueHrne XpoMOCOM Ha TOTOBBIX MUKPOIIpETapaTaxy.

JlaGopaTopHnasi padora «HabmogeHne MuTo3a B KJIeTKaX KOHYMKA KOpEIIKa Jyka (Ha TOTOBBIX
MUKpoIIpenapaTax)».

Tema 9. CTpoeHue u GyHKIMN OPraHU3MOB

Buonoruueckoe pazHooOpazue oprann3MoB. OIHOKIETOYHBIE, KOJOHUAIbHBIE, MHOTOKJIETOYHbIE
OpPTaHHU3MBI.

OCOOECHHOCTH CTPOEHUS M JKU3HEAEATENILHOCTH OJHOKIETOYHBIX OpraHu3MoB. bakrepuw, apxew,
OJTHOKJIETOUHBIE IPUOBI, OAHOKIJIETOYHBIE BOJIOPOCIIHU, APyTrue NPOoTHCTh. KoJoHNa bHbIE OPTaHU3MBI.

B3auMoCBs3p 4acTeil MHOTOKJIETOYHOIO OpraHu3Ma. TKaHW, OpraHbl M CHUCTEMBI OPIaHOB.
Opranusm Kak enuHoe nenoe. ['omeocras.

Tkanu pacteHuil. TuIbl pacTUTENBHBIX TKaHEW: oOpa3oBaTesibHAs, MOKPOBHAs, MPOBOASIIIA,
OCHOBHasl, MexaHuueckas. OcoOeHHOCTH CTpoeHHs, (YHKIMM M paclojIOXKEHUS TKaHEHl B opraHax
pacTeHui.

TkaHU JKMBOTHBIX W YEJOBEKA. THIBI JKUBOTHBIX TKAHEH: SMUTENUalbHas, COSAMHHUTENbHAS,
MblIlIeyHast, HepBHas. OcoOeHHOCTH cTpoeHus, QYHKUMI U PacHOJIOKEHHUsS] TKAaHEH B OpraHax >KHBOTHBIX
U YeJI0BeKa.

Opranel. BereratuBHble W TeHepaTHBHBIE OpraHbl pacTeHM. OpraHbl U CHCTEMBI OpPIaHOB
JKUBOTHBIX U YenoBeka. OyHKIMU OPraHOB U CUCTEM OpPIaHOB.

Onopa Tema opraHusMoB. Kapkac pactenmil. CkeneTsl OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
JKUBOTHBIX. HapyskHbIl 1 BHYTpeHHUH ckeneT. CTpOeHHEe U THITBI COETUHEHUS KOCTEN.

[BwxkeHne opraHu3MoB. J[BHKEHHE OJHOKJIETOUHBIX OPTraHU3MOB: aMEOOMIHOE, >KI'yTHKOBOE,
pecHU4YHOE. J[BHK€HNE MHOTOKJIETOYHBIX PACTEHUH: TPONU3MBI U HACTHH. J|BH)KEHHE MHOTOKJIETOYHBIX
JKUBOTHBIX U YelloBeKa: MbllIeyHas cuctema. Pediiexc. CKeneTHbIe MBI U UX padoTa.

Ilutanme opranuzmoB. IlormomeHne BOJBI, YIVIEKHCIIONO Ta3a M MHHEPAIBHBIX BEIIECTB
pactenusMu. [luTanwe >XKMBOTHBIX. BHYTPHIIONOCTHOE W BHYTPUKIETOYHOE mwuieBapeHue. Ilutanue
MO3BOHOYHBIX JKMBOTHBIX. OTHENBl TNHINEBApPUTENBHOTO TpakTa. [luineBapuTenbHBIE  JKENe3bl.
IInmeBapuTenbHas cCUCTEMA YEIOBEKA.

Jpixanne opranmsMoB. Jlprxanwe pacteHui. Jlpixanne xXuBOTHBIX. J(nddys3ms razor uepes
MOBEPXHOCTE KieTku. KoxHoe mpixanue. JlpIxaTelbHas MOBEPXHOCTh. JKabepHoe u JIETOYHOE JBIXaHWe.
JpixaHue TMO3BOHOYHBIX JKMBOTHBIX M HYeNIOBEKa. OBOJIOIMOHHOE YCIOXHEHHE CTPOSHHS JIETKUX
MMO3BOHOYHBIX JKMBOTHBIX. J[pIXaTenpHasi cucTeMa 4ejgoBeKa. MexaHW3M BEHTWIALNNU JIETKUX Yy MTHI U
MJIEKOTTUTAIONUX. Perynsnus neixanus. JprxaTenbHble 00hEMBI.



TpaHCIIOPT BELIECTB y OpraHU3MOB. TpPaHCIOPTHBIE CUCTEMBI pacTeHHH. TpaHCIOpPT BEIIECTB Y
KUBOTHBIX. KpoBeHocHas cuctema u e€ opranbl. KpoBeHOCHas cuUCTeMa MO3BOHOYHBIX KUBOTHBIX U
yenoBeka. Cepame, KpPOBEHOCHBIE cOCYAbl W KpoBb. Kpyrm KpoBooOpamieHHs. IBOIIOLNUOHHEIC
YCIIOKHEHUSI CTPOCHUS KPOBEHOCHOW CHCTEMBbl IIO3BOHOYHBIX KMBOTHBIX. PaboTta cepmua u eé
perynanus.

Brinenenue y opranuzMoB. Beinenenue y pactenuil. Beinenenue y suBoTHbIX. COKpaTUTENbHBIC
Bakyonu. Oprassl BeaeneHus. GuibTpans, ceKpeus 1 o0paTHOe BcachblBaHHE KaAK MEXaHU3MBI paOOTHI
OopraHoB BblJeseHUs. CBSA3b MOJIOCTH Tea ¢ KPOBEHOCHOM M BBIAEIUTENBHON cucTeMaMu. Brinenenue y
MO3BOHOYHBIX KUBOTHBIX M yenoBeka. [louku. Ctpoenne u pynkunonupoBanue HeppoHa. OOpazoBanue
MOYH y YEJIOBEKA.

3ammra y OpraHM3MoOB. 3aliTa y OAHOKJIETOYHBIX OpraHu3mMoB. Cropbl OakTepuil U IMCTHI
nmpocTedmux. 3aluTa y MHOTOKJIETOUHBIX pacTeHud. Kyrtukyna. CpeacTBa MacCUBHOM M XMMHUYECKOH
3amuThl. OUTOHLUIBL.

3ammTa y MHOTOKJIETOYHBIX XUBOTHBIX. IIOKpOBBI M HMX HpPOM3BOAHBIE. 3aIlMTa OpraHu3Ma OT
Oonesneil. IMMmyHHas cuctema 4denoBeka. KieTOYHBI M T'yMOpanbHbIi MMMYHUTET. BpokIEHHBIA 1
NpUOOPETEHHBIN CHeUU(pUUSCKU WMMYHHTET. Teopusi KIOHaJbHO-CcelneKTHBHOro uMmMyHutera (I1.
Opmux, ®@. M. bepuer, C. Tonerasa). BocnanurensHble OTBETHI OpraHu3MoB. Poib BpoOXAEHHOTO
MMMYHHUTETA B Pa3BUTHH CUCTEMHBIX 3a00JIeBaHUH.

PasnpaxuMocTh M peryisuust y OpraHu3MoB. Pa3ipaXuMoCTh y OJHOKJIETOYHBIX OPIaHHM3MOB.
Takcucsl. Pa3pa)xuMoCTb U peryJisinys y pacTeHuid. POCTOBBIE BELIECTBA U UX 3HAUEHUE.

HepBras cucrema u pedunexkropHas peryisius y >KMBOTHBIX. HepBHas cuctema u e€ OTAENBIL.
OBOJIOIMOHHOE YCIIOKHEHHE CTPOCHUS HEPBHOM CHCTEMBI y JKMBOTHBIX. OTAENBI TOJOBHOTO MO3ra
MO3BOHOYHBIX JKUBOTHBIX. Peduiexc u pedaexTopHas ngyra. besyciaoBHbIE U yCTIOBHBIE PedIICKCHI.

I'ymopanbHas perynanns U S9HIOKPHUHHAs CUCTEMa JKUBOTHBIX M YeloBeKa. JKene3sl SJHIOKpUHHON
CUCTEMBbl U UX TOpMOHBL JlelicTBHEe TOpMOHOB. B3amMOCBSI3b HEPBHOM U HHAOKPUHHOH CHCTEM.
I'mnoranamo-runogu3apHas cucTemMa.

JdeMoHcTpanuu

[optper: W. I1. ITaBnos.

Tabmuuer u  cxembl: «OJHOKJIETOYHBIE BOAOPOCIN», «MHOTOKJIETOYHBIE  BOIOPOCIH»,
«bakrepun», «llpocredimmue», «OpraHel LBETKOBBIX pacTeHUH», «CHCTEMBI OpPraHOB IO3BOHOYHBIX
JKUBOTHBIX», «BHyTpeHHee cTpoeHHMEe HaceKOoMbIX», «TkaHu pacteHuil», «KopHEBBIE CHCTEMBD,
«Crtpoenne credmus», «CTpoeHHEe JIHCTOBOW IIACTUHKMY», «TKaHW KUBOTHBIX», «CKEJET 4YeloBEeKay,
«IImmeBapurensHas cucreMa», «KpoBeHocHas cucrema», «JlpixarenbHas cucreMa», «HepBHas
cuctema», «Koxa», «MplmeyHas cuctemMa», «BbloenuTenbHas cHUCTEMa», «DHJIOKPHHHAS CHUCTEMay,
«Ctpoerne  wmblmub», «Mmmynuter», «KumedHonomocTHele», «CxemMa MUTaHWsS —PACTEHUI,
«KpoBeHOCHBIE CHCTEMBI TO3BOHOYHBIX JXHBOTHBIX», «CTpoeHue THuiapbl», «CTpOEHHE IIaHApUN»,
«BHyTpeHHee cTpoeHue HoxieBoro uepss», «HepBHas cucrema poid», «HepBHas cucrema IATymiKm»,
«HepBHas cucrema npecMmbikaromuxcsa», «HepBHas cucrema ntuny», «HepBHag  cucrema
MIIEKONUTarOuX», «HepBHas cuctema uyenoBeka», «Peduiexcy.

O6opynoBaHre: CBETOBOM MHKPOCKON, MHKpOIIpernapaTsl OJHOKJIETOYHBIX OpPraHH3MOB,
MUKpOIIperniapaTsl TKaHEH, pPaKOBHHBI MOJUTIOCKOB, KOJUIEKIINM HACEKOMBIX, HITIOKO)XKHX, JKHBBIE
9K3eMIUTSIpBl KOMHATHBIX pACTeHHWH, TepOaphy pacTEeHHH pa3HbIX OTHENOB, BJIAKHBIE TpenapaTsl
KUBOTHBIX, CKEJIEThl MTO3BOHOYHBIX, KOJUIEKIIMM OECMO3BOHOYHBIX J>KMBOTHBIX, CKEJET 4YeJIOBEKa,
o0opynoBaHue Il JEMOHCTPALMK IMOYBEHHOTO M BO3AYIIHOTO MHUTAHWS PACTEHHH, pacIIEIUICHUS
Kpaxmana W OeNKOB TMoJ JeHWcTBHEM (epMeHTOB, 00OpyJOBaHWE JUIS JIEMOHCTPAIMU OIBITOB II0
U3MEPEHUIO JKM3HEHHOM EMKOCTH JIETKHX, MEXaHM3Ma JbIXaTEJIbHbIX JIBWKEHUN, MOJEIU T'OJIOBHOTO
MO3Ta Pa3NUYHBIX KUBOTHBIX.

JladopaTtopHas pa6ora «/I3ydeHne TKaHEeH pacTECHUI.

JladopaTopHasi padora «/I3yueHre TKaHEH KUBOTHBIX).

JlabopaTopHas padoTta «/3yueHue opraHoB IBETKOBOTO PAaCTEHUS».



Tema 10. PazMHOXkeHHe U pa3BUTHE OPTAaHN3MOB

@opMbI  pa3MHOXKEHHS OPraHM3MOB: Oecrmojoe (BKIIOYas BEreTaTWBHOE) W TOJOBOe. Buiwl
0ecIonoro pa3MHOKEHHUS: TIOYKOBAHUE, CIOPYJISLUS, (hparMeHTalus1, KIOHHPOBaHHUE.

[TonoBoe pasmuoxkenue. IlomoBeie kimeTku, wnu rametsl. Meito3. Cramuu wmeitoza. [loBenenue
xpomocoM B Mero3e. Kpoccunrosep. buonorndecknii cmbici Melio3a U MOJIOBOTO Ipolecca. Meio3 u ero
MECTO B )KM3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzaponsiieBoe pa3BuThe. ['amerorenes y KMBOTHBIX. IlomoBeie skene3wl. OOpazoBaHue u
pa3BUTHE MOJNOBBIX KIeTOK. CriepMaToreHes 1 oorere3. CTpoeHue MONIOBbIX KIETOK.

OnnooTBOpeHHE U SMOPHOHATIEHOE Pa3BUTHE )KUBOTHBIX. CIIOCOOBI OTIIOOTBOPEHUS: HAPYKHOE,
BHyTpeHHee. IlapTeHorenes.

WunuBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOreHe3). OMOpHONIOTHS — HayKa O pa3BUTHH
opranu3MoB. Mopdgozeenes — 00Ha u3 enasHvix npoorem smopuonocuu. Konyenyus mopgoeernos u mooenu
mopgozcenesa. Ctanuu SMOpHOTeHe3a JKUBOTHBIX (Ha puMepe Jiarymkn). JIpobdienue. Tumst gpo0nenus.
Jlemepmunuposannoe u Hedepmunuposannoe opoodnenue. bracmyna, munet Oracmyn. OCOOCHHOCTH
JOpoOJIeHUsT MIICKOTIUTAIOIIMX. 3apOJABIIIEBbIE JUCTKH (TacTpyJsiims). 3aKiajgKa OpraHOB M TKaHeH W3
3apOABIIIEBBIX JHCTKOB. B3anMHOe BJIHMSHWE YacTed pa3BUBAIONIETOCS 3apojbliia (3MOpUOHANBbHAS
MHAYKUHMSA). 3akiajka IJaHa CTPOEHHUS >KMBOTHOIO KaK pPe3ylbTaT HEepapXUYeCKUX B3aMMOAEUCTBUI
reHoB. BiusHue Ha SMOpUOHANILHOE pa3BUTHE Pa3IHYHBIX (PaKTOPOB OKPYKAIOLICH CPEbI.

Poct u pasButre xuBOTHBIX. IlocToMOpHoHanbHEIM mepuon. [IpsmMoe M HenmpsMoe pa3BHTHE.
PazButre ¢ Metamop(ho30M y OECIIO3BOHOUHBIX M MO3BOHOYHBIX JKMBOTHBIX. BHoMOrHueckoe 3HaueHue
MPSIMOTO M HETIPSIMOTO Pa3BUTHS, UX PACIpPOCTpaHEHHE B MpHpoje. THUmbl pocTa KUBOTHBIX. DaKkTOPHI
perysiiuy pocTa XUBOTHBIX W dYenoBeka. CTaauM MOCTAIMOPHOHAIBHOTO PA3BUTHS Y JKUBOTHBIX WU
yenoseka. [leproapl oHTOreHe3a yenoBeka. CTapeHue u cMepTh Kak OMOJIOrMYeCKHE IPOLIECCHI.

PasmHOXeHne u paszBuThe pacteHHil. ['ameroput m cnopodur. Meito3 B KM3HEHHOM IIHKIIC
pactennii. OOpazoBaHue cmop B mpolecce Mmeioza. ['ameroreHe3 y pactenuii. OIUIOAOTBOpEHHE W
pa3BUTHE PACTUTENBHBIX OpraHU3MOB. J[BOIfHOE OTUIOZOTBOpEHHE y IIBETKOBBIX pacTeHuil. OOpa3oBaHme
U pa3BUTHE CEMEHH.

MexaHHu3MBI pEryJsIIMA OHTOT€HE3a Y PACTEHUI U AKUBOTHBIX.

JdeMoHcTpanuu

IHoptpertsr: C. I'. HaBamun, X. HIneman.

Tabmuuer u  cxembl: «BereratnBHoe pa3MHOXeHHE», «Tumbl OECHONOro pasMHOKEHHS»,
«PasMHOXEHME XITaMHUIOMOHaAb», «Pa3MHOXKEHHEe OBIVIEHBD», «PasMHOXkeHHE THIpBD, «Meio3y,
«XpomocoMbl», «['amerorenes», «CTpoeHHE SHIEKIETKH W cliepMaro3onna», «OCHOBHBIE CTaIuU
OHTOreHe3a», «lIpsMoe M HempsiMoe pa3BuTHE», «Pa3BuTHE MalcKoro xyka», «Pa3BuTHe capaHuym»,
«PasBuTtne nArymkm», «JlBOWHOE OIJIOJOTBOPEHHE Yy IIBETKOBBIX pacTeHHM», «CTpOeHHE CceMsH
OJIHOJIOJIBHBIX U JABYJOJBHBIX pacTeHUID», «KM3HEHHBIH UK MOPCKOM KamycTbD», «KU3HEHHBIN LUK
MXa», « KU3HEHHBIN UK TaOPOTHUKAY, «KU3HEHHBIH UK COCHBI.

ObopynoBaHue: CBETOBOM MHUKPOCKOI, MUKPOIIpeNapaThl SIMIEKJIETOK U CIIEPMaTO30MI0B, MOJIENb
«IMKJI pa3BUTHSA JATYIIKHY.

JlabopaTopHas padora «/3ydeHue cTpoeHNs MOJOBBIX KJIETOK Ha TOTOBBIX MUKPOITpEnapaTaxy».

IlpakTuueckas padora «BrbIABICHHE TPU3HAKOB CXOACTBA 3apOJIBINICH IMO3BOHOYHBIX
KUBOTHBIX).

JladopaTtopHas pa6ora «CTpoeHne OpraHOB Pa3MHOXKEHHS BBICIIINX PACTCHUM.

Tema 11. I'eHeTHKa — HAyKa 0 HACJIEACTBEHHOCTH W H3MEeHYMBOCTH OPraHU3MOB

Uctopust cTaHOBJIEHUS M pa3BUTHS IeHETUKW Kak Hayku. PaGotel I'. Menpgens, . ne ®puza, T.
Moprana. Ponp oTedecTBeHHBIX YYEHBIX B pa3Butuu reHeTuku. Paborer H. K. Komsmosa, H. U.
Basunona, A. H. benosepckoro, I'. [I. Kapneuenko, 10. A. ®unumuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHBIE T€HETHYECKHE TIOHATHS M CHMBOJIBI. |'OMOJIOTHYHBIE XPOMOCOMBI, AJJIENbHBIE TeHHI,
albTepHATHBHbIE TIPU3HAKH, TOMUHAHTHBIN U PELIECCUBHBIN MPHU3HAK, TOMO3HUI'0Ta, T€TEPO3UTOTa, YHCTAS



nuHUS, TUOpuAbI, reHoTHn, ¢GeHoTurn. OCHOBHBIE METOABI TEHETHKHU: THOpPHIOJIOrHYECKH,
LUTOJOTMYECKUH, MOJIEKYIISIPHO-TEHETUYECKHI.

JdeMoHcTpanuu

Iloptpetsr: I'. Menpens, I'. ne ®pus, T. Mopran, H. K. Komsnos, H. U. Basunos, A. H.
Benozepckutii, I'. /1. Kapnieuenko, 10. A. ®ununuenko, H. B. Tumodeer-Pecorckuii.

Tabnuiel U cxeMbl: «MeTOAbI TeHETUKN», «CXeMBI CKPELIHBAHUS.

JlaGopaTopuasi padora «/Ipozoduia kak 00BEKT TeHETHYECKUX HCCIICTOBAHUNY.

Tema 12. 3aKOHOMEPHOCTH HACJEACTBEHHOCTH

MonorubpugHoe ckpemuBanue. [lepBoiii 3akoH MeHzaens — 3akOH eAWHOOOpas3us THOPHUIOB
nepBoro nokosjeHus. IlpaBuno aomuHMpoBaHusA. Bropoil 3akoH MeHaenss — 3aKOH pacLICIUICHHS
npu3HakoB. LluTomornueckie 0CHOBBI MOHOTHOPUIHOTO CKpeIMBaHus. [ MoTe3a YMCTOTHI TaMeT.

AHanusmupyromee ckpemuBanue. I[IpomexyTouHslii XapakTep HacieAoBaHus. Pacmiensenue
IIPU3HAKOB IIPU HEIIOJHOM JIOMUHUPOBAHUH.

JdurnbpugHoe ckpemuBanue. TpeTuid 3akoH MeHpaens — 3aKOH HE3aBUCHUMOTO HACIICAOBAHUS
npu3HakoB. LluTomornueckie 0CHOBBI TUTHOPUITHOTO CKPEIINBAHHSL.

CueruieHHOe HacienoBanue npusHakoB. PadboTsl T. Moprana. CuenjieHHOe HAcIeI0BaHHE TCHOB,
HapylLIEHUE CLEIUICHUs MEKy reHaMu. XpOMOCOMHAsl TEOPHsI HACIEACTBEHHOCTH.

I'enetuka mona. XpPOMOCOMHBIM MEXaHHW3M ONpeieNeHUs] TMoia. AYTOCOMBI U IIOJIOBBIE
XpPOMOCOMBI. ['OMOTaMeTHBIM M rereporaMeTHbli moj. ['eHeTnueckas CTPYKTypa MHOJIOBBIX XPOMOCOM.
HacnenoBanue Npu3HAKOB, CHEIJIEHHBIX C IIOJIOM.

l'enotun kak wenocTHas cuctema. Ilnedlorpomuss — MHOXKECTBEHHOE JACHCTBUE TIEHa.
MHoOXeCTBEHHBIN amienu3M. B3aumoaelcTBue HeayulenbHbIX IeHOB. KoMIiemMeHTapHOCTh. DmuUCTas.
[Honumepusi.

I'eHeTH4eCKMiA KOHTPOJIh Pa3BUTHS PACTEHHUM, )KUBOTHBIX M YEJIOBEKA, a TaKKe (PU3HOIOTHIECKIX
MPOIECCOB, TIOBEACHUS W KOTHUTHBHBIX (YyHKIWA. [eHeTndeckue MeXaHu3Mbl CHMOMOTeHe3a,
MEXaHU3MBI B3aMMOJACHUCTBUS «XO3SWH — Mapa3suT» U «XO3IUH — MUKPOOMOM». | eHeTHuecKne acheKTh
KOHTPOJIA ¥ I3MEHEHHS HACIIECTBEHHON HH()OPMAIINHU B IIOKOJICHUSIX KIIETOK U OPraHU3MOB.

JdeMoHcTpanuu

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

Tabmumsr u cxembl: «llepBelii W BTOpoil 3akoHB MeHpens», «Tperuii 3akoH MeHnens»,
«Ananuzupyrouiee ckpemuBanue», «HemomHoe gomuHHpoBaHUE», «CIEIUVIEHHOE HAacleAOBaHUE
npu3HaKoB y nposzodpuney, «['‘enermka monay, «Kapmortum denoBeka», «KapwoTum mpo3o¢uib,
«Kapuotun ntuuel», «MHOXKECTBEHHBIN ajienu3my, «B3auMoaeicTBUE TEHOBY.

OGopynoBaHue: MoOJeNb JUIS JEMOHCTPallid 3aKOHOB E€IMHOOOpa3us THOPUAOB TEPBOTO
MOKOJICHUs] W pAacIlIeIUICHUs MPU3HAKOB, MOJAENb [JIsi JEMOHCTpAallMd 3aKOHAa HE3aBHUCHUMOTO
HAcJEJOBaHUS MPU3HAKOB, MOJENb Ui JIEMOHCTPALMM CLEIUIEHHOTO HACleOBaHUS IPU3HAKOB,
CBETOBOW MHUKPOCKOT, MUKpoItipenapat: «Jpo3odumay.

IIpakTuyeckasi padora «lI3yueHne pe3yabTaTOB MOHOTHOPHUIHOTO CKPEIIUBAHUS Y IPO30(UIIBD).

IIpakTuyeckasi padora «/I3yueHne pe3yabTaToB AUTHOPUAHOTO CKPEITUBAHUS Y IPO30(HITBDY.

Tema 13. 3aKoHOMEPHOCTH U3MEHYMBOCTH

BsaumojeiicTBre reHOTHIIAa M cpelbl TIpu GopMUpoBaHUM (eHOoThIa. MI3MEHYHBOCTh MPHU3HAKOB.
KadecTBeHHBIE W  KONMYECTBEHHBIE TIPU3HAKWA. BHUIB HW3MEHYMBOCTH: HEHACJICICTBCHHAS W
HacJIeCTBEHHAs.

MonupukanroHHas HW3MEHYHMBOCTh. Poib  cpemsl B GopMmupoBaHMHM MOAM(DHUKAIIMOHHON
n3MeHYnBOCTH. Hopma peaknum mnpusHaka. Bapmannonsbelii psng w  BapmannonHas kpusas (B.
Horanncen). CBoiicTBa MOAU(DUKALIMOHHONH H3MEHUHNBOCTH.

T'enornnnueckass  W3MEeHYMBOCTH. CBOMCTBA  I€HOTUIMYECKOH  M3MEHYMBOCTH.  BHIBI
TEHOTHITMYECKON W3MEHUYNBOCTH: KOMOMHATHUBHAS, MyTaIIHOHHASI.



KoMOunatvBHasT W3MEHYMBOCTh. Mei03 H TMOJIOBOM Mpolecc — OCHOBAa KOMOWHATHBHOU
W3MEHYMBOCTH. POJbh KOMOMHATHBHON W3MEHUMBOCTA B CO3JaHUM TEHETUYECKOTO pPa3HOOOpa3us B
npeaenax OJJHOTO BUAA.

MyTanuonHasi ©3MEHYUBOCTh. Buabl MyTaiuii: reHHbIe, XpOMOCOMHBIE, TeHOMHbIE. CITIOHTaHHBIE
Y MHAYLUUMPOBAHHBIC MyTallUd. SIAEepHBIC M LUTOIUIa3MaTH4YecKue MyTanud. CoOMaTHYeCKUE U TMOJIOBBIC
MyTanui. [IpyUuvMHBI BO3HUKHOBEHHUS MyTanuid. MyTareHol M WX BJIUSHUE Ha OPraHU3MBL
3aKOHOMEPHOCTH MYTAIIMOHHOTO IIpoliecca. 3aKOH TOMOJIOTHYECKHUX pPATOB B HACIEIACTBEHHOM
u3menurnBoctd (H.W. BaBuiior). BHesiepHas ”3MEHUYMBOCTh U HACJICICTBECHHOCTb.

Onueenemuxa u INUSCHOMUKA, pOJb  INUSEHEMUYECKUX (HaKmopoe 8 HAcNedo8anuu u
UBMEHYUBOCTU (DEHOMUNUYECKUX NPUSHAKOB Y OP2AHUMOS.

JdeMoHcTpanuu

[Toptpetsi: I'. ne ®pu3, B. Noranucen, H. 1. BaBuiios.

Tabmuiet  w cxembl:  «Buasl  m3MeHunBocTHY», «MoaudUKalMOHHAS  WU3MEHYUBOCTHY,
«KoMOuHaTHBHAasE W3MEHYMBOCTHY, «Metio3», «OmiogoTBopenue», «leHeTnueckue 3aboiieBaHUs
yenoBeKay, « Buabl MyTauuii».

O06opynoBaHue: )XUBbIC U TepOapHbIe SK3EMIUISPbl KOMHATHBIX pacTeHUH, pucyHkH (dororpadun)
’KUBOTHBIX C Pa3JIMYHBIMHU BUAAMHI H3MEHYHUBOCTH.

JlaGopaTopHas padora «lccienoBaHue 3aKOHOMEPHOCTEH MOAU(MUKAIMOHHON H3MEHUHWBOCTH.
[TocTpoeHue BapuallMOHHOTO psiia U BApUALMOHHON KPHUBO».

IpakTnyeckas padora «MyTauu y Apo30¢puiisl (Ha TOTOBBIX MUKpOIpEnapaTax).

Tema 14. I'eHeTuKa yesi0BeKa

Kapuotun udenoBexka. MexayHaponHas NporpamMma HCCIEIOBaHHUS IeHOMa uejaoBeka. MeTonbl
W3YYEHUS] TEHETHKH YeJIOBEeKa: T'€HEANOTHMYeCKUH, ONM3HEIOBHIN, ITUTOTC€HETUIECKHUN, MMOMYISIIIMOHHO-
CTATUCTUYECKUH, MONEKYJSIpHO-TeHEeTHUeCKUu. COBPEMEHHOE ONpPENEICHUE M€HOTUIIA: TOJTHOT€HOMHOE
CEKBEHUPOBAHME, TECHOTUNHpPOBaHUE, B TOM uuciae ¢ mnomowpto [II[P-ananuza. HacnencTBeHHbie
3a0omeBaHnsl 4YeroBeka. | eHHBIE M XPOMOCOMHBIE OONIe3HM deJoBeKa. bolle3HW C HacienCTBEHHON
MPEAPACIIONIOKEHHOCTPIO. 3HAYEHUE MEOUUUHCKOM TE€HETHMKM B MNPEJOTBPAlICHUHM U JICUCHUHU
TeHeTHYeCKUX 3a00JIeBaHUH YeloBeKa. MequKo-TeHeTUIeCKoe KOHCYIbTHpoBaHHe. CTBOJOBEIE KIETKH.
[loHsiTHE «TEHETUYECKOro Tpy3a». DTHYECKHE AacCIleKThl WCCIEOBAaHWNA B OONACTH PENaKTUPOBAHUS
T€HOMA U CTBOJIOBBIX KJIETOK.

I'enetnveckre (akTOphl TOBBINIEHHOW YYBCTBHUTEIHLHOCTH UYENOBEKa K (U3NYECKOMY U
XUMUYECKOMY 3arpsi3HEHHUI0 OKpYKawllel cpenbl. 'eHeTHueckas NpeapacroNokeHHOCTh YENIOBEKa K
MATOJIOTUSIM.

JdeMoHcTpanuu

Tabmumsr u cxemsl: «Kapuotun denoBeka», «MeTombl W3YYEeHHS TEHETHKH YEIOBEKay,
«"enernueckue 3a00I€BaHNS YETOBEKAY.

IIpakTuyeckast padora «CocTaBieHHE U aHATTU3 POAOCIOBHOWY.

Tema 15. Cesekuusi OpraHu3mMoB

HomecTukanus u cenekuus. 3apokaeHue cenekuuu u gomectukanuu. Yuyenue H. 1. BaBuiosa o
LleHTpax MPOUCXOMKACHUS U MHOTOOOpa3msi KyJIbTYPHBIX pacTeHUil. Poib celekiuy B CO3/IaHUN COPTOB
pacTeHul U mopoj KUBOTHBIX. CopT, MOpoIa, MTaMM. 3aKOH TOMOJIOTHUECKHUX PSAIOB B HACIEACTBEHHOM
m3MmeHunBocty H. M. BaBuioBa, ero 3HadeHHE TS CEEKITMOHHON paOOTEHI.

Mertomap! CeNeKITMOHHONW PaboThl. MICKYCCTBEHHBIN OTOOP: MAaCCOBBIA U WHANBUAYATHHBIA. DTaITbl
KOMOMHAIIMOHHON cenekiuu. McnbpiTanne npou3BoauTesied 1o motoMcTBy. OTOOp MO TeHOTUIY C
MTOMOIIIBIO OIICHKH ()EHOTHITA MOTOMCTBA U OTOOP 110 TeHOTHITY ¢ TToMOIIbi0 aHanmm3a JJHK.

HckycCTBeHHBIN MyTareHe3 Kak METOJ| CEJICKIIMOHHOM pa0oThl. PaguialiMOHHBIA M XUMHUYECKHUN
MyTareHe3 KaK HMCTOYHUK MyTalMid Yy KyJbTYpPHBIX (OpM opranu3MoB. Mcrojb3oBaHHE T'€HOMHOIO
pedaKTUpOBaHUS W METONOB pekoMmOuWHaHTHRIX JIHK nmns momydeHus HMCXOZHOTO MartepHaia IS
CEJICKITUH.



[onyyenne mommruionnos. BHyTpuBraoBas ruOpuanzanusi. BIM3kopoacTBEeHHOE CKpeLIMBaHUE,
win wHOpuauHr. HepoicTBeHHOE CKpellrMBaHWE, WM ayTOpuAWHT. ['eTepo3nc M ero NpUYMHBL
Hcnonb3oBanue reteposuca B cenekuuu. OtganéHHas ruOpuamsanus. [Ipeomonenue Oecrumomus
MEKBUIOBBIX THOPHIOB. JJOCTIKEHUSI CENEKIIUH PACTEHUI U KUBOTHBIX. «3€1EHas pesontoyusy.

CoxpaHeHHe U U3Y4YEHHE T€HETHUYECKUX PECYpCOB KYJIbTYPHBIX PACTEHUH M MX TUKHUX poauden
JUI CO3JIaHHsl HOBBIX COPTOB M THOPHUIIOB CENBbCKOXO3SIMCTBEHHBIX KYIbTYp. M3y uenue, coxpanenue u
YIpasieHue 2eHemU4ecKUMY pPecypcamu CelbCKOXO3AUCMBEHHbIX U NPOMbICTIOEbIX JICUGOMHBIX 6 Yesix
VAVHUIEeHUs CYWeCmeyIouuUx U CO30aHUsl HOBbIX NOPOO, TUHULL U KPOCCO8, 8 MOM Yucie ¢ npUMeHeHUeM
COBPEMEHHBIX MEMOO008 HAYUHBIX UCCIe008aHULL, Neped08blX Uoell U NePCHeKMUBHBIX MEeXHOIO2UI.

JdeMoHcTpanuu

Iloptpersr: H. Y. Basunos, M. B. Muuypun, I'. JI. Kapneuenko, II. II. Jlykesnenko, b. JI.
Acraypos, H. bopnoyr, /1. K. benses.

Tabnuue! u cxembl: «L{eHTpBI TPOUCXOKACHUS U MHOTO0Opa3Hs KyJIbTYPHBIX PACTCHUI», «3aKoH
TOMOJIOTUYECKUX PsIOB B HACJIECACTBEHHONM HM3MEHUMBOCTH», «Metoasl cenekuum», «OtnanéHHas
ruOpuan3anus», «MyTtareHes».

JlabopaTopuass paGora «/I3ydeHue COpPTOB KYJIbTYpHBIX pPACTEHUH W TOPOJA IOMAIITHHUX
JKUBOTHBIX».

JladopaTtopHas padora «/I3yueHne METOIOB CEICKIIUU PACTCHUID.

IIpakTuyeckas padora «lIpuBuBKa pacTeHUI».

IOkckypeuss «OCHOBHBIE METOABI M JIOCTHKEHHS CeJEeKIMM pacTeHWH M JKUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHILHIO, IVIEMEHHYIO (DepMy, COPTOUCIBITATEIbHBIM Y4aCTOK, B TEIIIMYHOE XO03AHCTBO,
B JIa0OPATOPHIO arPOYHUBEPCUTETA UIIM HAYYHOTO LICHTPA)».

Tema 16. buoTexHo0JIOTHsI 1 CHHTETHYECKasi OnoJsiorusi

OOBeKThl, HCHOJb3yeMble B OHOTEXHOJIOIMH, — KIETOYHbIE UM TKAaHEBBIE KYJIBTYPHI,
MHUKPOOPTraHM3MbI, MX XapaKTEepUCTHUKA. TpaguuuoOHHAas OMOTEXHOJOTHS: XJeOOoneueHHe, IMOJydCHUE
KHCJIOMOJIOYHBIX MIPOIYKTOB, BUHOJIEIIHE. MuxkpoOuonaorudeckuit CHHTE3. OOBeKTHI

MHUKPOOHOJIOrMYeCKUX TeXHOJOorui. [Ipon3BoacTBo Oenka, aMUHOKHCIOT ¥ BATAMUHOB.

CozfaHne TEXHOJIOTHMH M HMHCTPYMEHTOB II€JICHANPABICHHOIO H3MEHEHMs U KOHCTPYHPOBAaHUS
TEHOMOB C LEJNBI0 IMOMy4EHUs] OPraHU3MOB M MX KOMIIOHEHTOB, COAEp)KAIIUX HE BCTpedaronvecs B
npupoae OMOCHHTETUYECKHUE ITyTH.

Knerounast nmxeHepusi. MeTosbl KylbTyphl KIETOK M TKaHEH pacTeHUH M KHUBOTHBIX. KproOaHKH.
Comaruueckasi ruOpuan3ausl U coMaTuuecKuil smOprorenes. Mcrnonb3oBaHne ramionioB B CEIEKLNUU
pactenuil. [lonyuenue MOHOKAIOHANLHBIX anmumen. Mcnoab308anue MOHOKIOHANLHBIX U NOTUKIOHATLHBIX
anmumen 8 meouyune. VICKyCCTBEHHOE OIUIOIOTBOpEHHE. PEeKOHCTpYKIUS AHIEKIETOK M KIOHUPOBAHHUE
JKUBOTHBIX. METO/A TpaHCIUIAHTALUHU SACP KIETOK. TexHonocuu 0300poeieHus, KylbMUGUpOGaHus u
MUKPOKJIOHANLHO20 PAZMHONCEHUSL CeNbCKOXO03AUCMBEHHBIX KYILIMYP.

XpoMOCOMHasi W TeHHas WHXeHepusa. VICKyCCTBEHHBI CHHTE3 TIeéHa M KOHCTPYHPOBAaHHE
pexomOuHantHeix JIHK. Coszoanue mpanceennvix opeanuzmos. JlOCTWKEHUSI W TEPCIEKTUBBI
XPOMOCOMHOH M T€HHON MHXEHEPUH. DKOJIOTHYECKUE U 3TUUECKUE ITPOOIeMbl TeHHOW HHKEHEPHH.

MenunuHckue OuotexHonoruu. IloctreHomuas 1udpoBas Meaunuua. [IIP-guarnoctuka.
MeTa00IOMHBIN aHaAJIN3, TEHOICHTPUUSCKH aHAJIM3 MPOTEeOMa YeJIOBEeKA IS OIEHKH COCTOSHHS €T0
310poBbs. lcronmp30BaHME CTBOJIOBBIX KJIETOK. TapreTHas Tepamust paka. 3D-Omommkenepust s
pa3paboTku (HyHJAMEHTAIBHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTHI, CO3JaHUS KOMIUICKCHBIX TKaHEH
COYETaHUEM TEXHOJOTHH TpEXMEpHOTo OHONpWHTHHTA W ckaddoiiMHTa ISl pelieHus 3ajad
MEePCOHAIM3UPOBAHHON METUIIUHBI.

Coznmanne BEKTOPHBIX BakIWH C LEJIbI0  oOOecredeHns KOMOWHHPOBAHHOW 3allUTHl  OT
Bo30ynuteneit OPBU, ycraHoBieHHe MOJIEKYISPHBIX MeXaHH3MOB (yHKInoHupoanusi PHK-
COJIEpKAIMX BUPYCOB, BHI3BIBAIOIINX 0CO00 OMACHBIC 3200JIeBaHUS YeIOBEKA U JKUBOTHBIX.

JdeMoHcTpanuu



Tabmuuel 1 cxembl: «lcmonp30BaHHE MUKPOOPTaHM3MOB B IPOMBIIUICHHOM MPOHU3BOICTBE,
«Knetounas nmxenepus», «['eHHast ”HXEHEPHUS».

JlaGopaTopuasi pagora «/3yueHue 0ObEKTOB ONOTEXHOIOTHI.

IIpakTHyeckast padora «lloxydeHrne MOJTOYHOKHUCIBIX IPOITYKTOBY.

Okckypeusi «bruoTexHonmorus — BaKHEHIIAs MPOM3BOAMTENBHAS CHJIA COBPEMEHHOCTH (Ha
OMOTEXHOJIOTUIECKOE POU3BOICTBO).

11 KJIACC

Tema 1. 3apo:kaeHne u pa3BuTHE 3BOJIONMOHHBIX NPeACTABJIEHUI B O0H0JI0rUN

OpomroronHas teopus Y. [lapsuna. Ilpeamnochinkyu BO3HMKHOBEHHUs aAapBuHH3MA. JKHU3HBb U
Hay4Has JesrenbHocTs Y. /lapBuHa.

JBwkyniie cwisl 3Boironuu BuAoB mo Y. JlapBuHy (BBICOKas MHTCHCHBHOCTH Pa3MHOXKEHHS
OpraHu3MOB, HacJeACTBEHHass H3MEHYMBOCTb, OoOprOa 3a CYIIECTBOBAHHME, €CTECTBEHHBIH WU
MCKYCCTBEHHBIH OTOOD).

Odopmnenne cuateTndeckoii Teopun sBomonuu (CTD). HeiitpanbHas Teopusi 3BOJIOLUH.
CoBpeMeHHasi JBONIONMOHHAs OWoJorus. 3HAueHHE OHBOJIOINMOHHOM Teopun B (HOPMHUPOBAHUH
€CTeCTBEeHHO-HAayYHOU KapTUHbBI MHpa.

JdeMoHcTpanuu

Ioptpetsi: Apuctorens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cenr-Unep, XK. Kiosbe, Y. HapsuH, C.
C. YerBepukos, 1. U. HImansraysen, k. Xonneiin, . K. benses.

Tabmurs! u cxemsl: «Cructema xuBoi npupons! (o K. JImaHE0)», «JlecTHHIAa KUBBIX CYIIECTB
(mo Jlamapky)», «MexanuzM GpopMHUpPOBaHHS IPUCTIOCOOICHUN Y pacTeHUHA U KUBOTHEIX (110 Jlamapky)y,
«Kapra-cxema mapmpyta myremectBusi Y. apeunay, «Haxonku Y. JlapBuna», «PopMbl 60pbOBI 3a
cymiectBoBanue», «llopompr romybeii», «MHoroobpasue KyiabTypHBIX (opM KamycTbl», «lloponsl
JIOMAIITHUX KUBOTHBIX», «Cxema oOpa3oBaHusi HOBBIX BuAOB (1o Y. J[apBuHy)», «CxemMa COOTHOIICHHUS
JBIDKYIUX CHJI 9BOJIOLUN», «OCHOBHBIE MON0KEHHUSI CHHTETHUECKONH TEOPUH IBOTIOLIUN.

Tema 2. MUKPO3BOIIOLMA U eé pe3y/ibTaThl

[Momynsiuus  Kak  3JIeMEeHTapHas exuHUua 3Bomouud. COBpEMEHHbIE METOAbl  OLEHKH
TeHETUYECKOr0 pa3HooOpa3us M CTPYKTYphl momymsauuil. M3meneHue reHodoHIA MOMyNISLUHA Kak
3JIEMEHTApHOE JBOIIIOIIMOHHOE SBIIEHUE. 3aKOH TeHeTH4eckoro paBHoBecus k. Xapmau, B. BaiinOepra.

OnemeHTapHble  (akTOpel  (ABWXKYIIME  CHJIBI)  3BOJMIOLNMHM. MyTalMOHHBIA  Hpolecc.
KomOunartuBHast n3MeH4HBOCTh. [lpeiid reHOB — ciydaiiHble HEHANpaBICHHbIE HM3MEHEHHS YacTOT
aiened B momymsauusix. O¢pdext ocHoBarens. Ipgexm Oymouiiounozo eopaviuika. CHudicenue
2eHemu4ecKo20 pazHoobpasus: npudunsl u creocmeus. Ilposenenue s¢pgpexma Opetigha 2enos 6 b6orvuIUX
u manvix nonyaayusx. Murpauun. M3zonmsumsa nomynsuuii: reorpaduueckas (IpOCTpaHCTBEHHas),
Omosorudeckas (pernpoayKTUBHAS).

EcrectBeHHBIll 0TOOp — HampaBisitomuid (akTop 3Boionur. POpMbI €cTECTBEHHOro oTdopa:
JBIOKYIIHA, CTaOWIM3UPYIOIINH, pa3peIBatoiuii (Iu3pynTuBHbIN). [lomoBolt orbop. Bo3HnKHOBEHHNE U
3BOJIIOLINA COMAIBHOTO TIOBEJEHHS )KHBOTHBIX.

IIprciocoOeHHOCTh  OPTaHM3MOB  KaK  pPe3ylbTaT  MHKPOJBOJIONUH. BO3HHUKHOBEHHE
MPUCTIOCOONIEHN Y OpraHu3mMoB. Apomopdo3sl W wauoaganTanud. [IpuMepsl MPHUCHIOCOOJICHUH Y
OpTaHU3MOB: MopdoIoTHIecKue, (m3nonornyeckue, OMOXUMHYECKHE, MOBEIEHYECKHE.
OTHOCUTENBHOCTP MPHUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero xpurepun u cTpykTypa. BumooOpasoBanne kak pe3yabTaT MUKPO3BOIIONHMH. V30msmms —
KIIFOYeBoi  (pakTop BHAooOpazoBaHus. IlyTm u cmocoOsl  BUAOOOPAa30BaHWSA: aJUIONATPUUIECKOE
(reorpaduueckoe),  cummaTpmdeckoe  (IKOJIOTHYECKOE),  «MTHOBEHHOE»  (TIOJUIIIIOMIU3AIIS,
rubpuanzanys). JuTeIsHOCTh SBOMIOIMOHHBIX TPOLIECCOB.

Mexanu3mbl GOpMUPOBaHHUS OUOJIOTHYECKOTO pazHOOOpasusl.



Poub 3BOMOLIMOHHON OMOJOTHK B pa3paboTKe HAYYHBIX METOJOB COXpPaHEHUs] OMOpa3HOOOpasusl.
MuKpo3BOMIOLINS U KOIBOJIOIMSA Mapa3suToOB U UX X03seB. MexaHn3Mbl (YOPMHUPOBAHUS yCTOWIMBOCTU K
aHTUOMOTHKAM U CIIOCOOBI OOPHOBI C HEH.

JdeMoHcTpanuu

Ioptpetsi: C. C. YerBepukos, 3. Maiip.

Tabnuiel u cxembl: «MyTallmOHHasI U3MEHUYMBOCTEY, «[lomynsnuonnas cTpykrypa Buaay, «Cxema
nposiBlieHHs 3akoHa Xapau—BaiinOepray, «JBmKyliue CHIIBI SBOTIOLNUHY», «OKOJOTHUYECKas H30JISLUSL
MOMYJISIMK ceBaHCKOM (openny, «['eorpaduyeckas N30ISAIMS TUCTBEHHUIBI CHOMPCKOW W JINCTBEHHHIIBI
naypckoit», «llomynsiuoHHBIE BOJHBI YHCIEHHOCTH XHWIIHHUKOB W KepTB», «Cxema neicTBus
€CTeCTBEHHOro 0TOopa», «®Dopmbl OOpBOBI 3a cymiecTBOBaHHE», «VHAYCTpHANBHBIA MEIaHU3MY,
«Kusble uckomnaemsie», «[lokpoBuTeNbCTBEHHAsT OKpacka >KUBOTHBIX», «lIpemympexnaromas okpacka
KUBOTHBIX»,  «Dusnonorndeckue  amantauum»,  «lIpucmocobieHHOCTs  OpraHm3MoB o€
OTHOCUTENBHOCTBY, «Kpurepun Buma», «Buabl-nBodHUKN», «CTPyKTypa BHIA B MpHUpoAe», «CrocoOsl
BUooOpazoBanusy, «l'eorpaduyeckoe BHmoOOpasoBaHHE TPEX BHIOB JAHIBIIICH», «DKOIOTHYECKOE
BUI000pa30oBaHre BUIOB CHHULY, «llonumnonnsl pactenunity, «KamycTHo-peeqHbIi THOPUI.

OO6opynoBanue: repbapuH pacTeHUH, KOJUIGKIMM HACEKOMBIX, dydesla NTHI[ U 3Beped ¢
npUMepaMH Pa3iIMYHbIX MPHUCIIOCOOJICHUH, Yydena NTHIl ¥ 3Bepell pasHbIX BHIOB, TepOaphH pacTCHUM
ONMM3KUX BUAOB, 00Pa30BaBIINXCS PA3THYHBIMHU CIIOCOOAMH.

JlaGopaTopHas padoTa «BbIsiBICHNE U3MEHYMBOCTH Y 0COOEH OJHOTO BUIAY.

JlagopaTopHass  padora  «[IlpucnocoOneHusi  OPraHU3MOB W UX  OTHOCHTEIIbHAS
[EIeCO00Pa3HOCTHY.

JlaGopaTopHas padoTa «CpaBHEHHE BHIOB 110 MOP(OIOTHIECKOMY KPHTEPHIO.

Tema 3. Makpo3Bo/iIouMs U eé pe3yJbTaThl

Metoapl wu3ydeHuss MakposBomouud. [laneoHTonorndeckne MeETOObl H3YyUCHHS HBOJIOLMU.
Ilepexonubie GOpMbI U PUIOTCHETHYECKHUE PAIBI OPTaHU3MOB.

Bbuoreorpaduueckue mMeronpl u3ydeHus s3pomound. CpaBHeHue ¢uiopsl U (GayHbl MaTEpPUKOB H
octpoBoB. buoreorpaduueckue obmacti 3emi. BUABI-SHIEMUKH U PETUKTHL.

OMOpHOJIOTHYECKHE H  CPaBHUTEIBHO-MOP(OIOrHUYEeCKHe METOAbl HW3Yy4YEHHS  3BOJIIOLUH.
I'eneTnyeckne MeEXaHU3MBl JBOJIOLMM OHTOI'€HE3a W TMOSABJICHMS HBOJIOLMOHHBIX HOBIIECTB.
I'oMonornYHblE W aHAJIOTHYHBIE OpraHbl. PynuMeHTapHble OpraHbl M aTaBU3MBL.  MOJEKyIIpHO-
reHeTHYEeCKHe, OMOXMUMHUYECKHE 1 MaTEMAaTHYeCKUE METOIbl M3YUYEHHS BOMIOUNHU. | OMOIOTHYHBIE T€HBI.
CoBpeMeHHBIE METO/IbI TOCTPOEHUS (PUIOT€HETHIECKUX EPEBLEB.

XPpOMOCOMHBIE MyTallUU U 3BOJIIOLIUSI TCHOMOB.

OO0mue 3akoHOMepHOCTH (IpaBwia) 3BOMOLMH. [lpunyun cmenwvi dynkyuii. HeoOpatumocTsb
3BOJIIOLMHU. AflanTUBHAA paguanusl. HepaBHOMEpHOCTh TEMIIOB 3BOJIIOLIUH.

JdeMoHcTpanuu

IToptpetsi: K. M. bap, A. O. Kosanesckuii, . Mroiep, 3. ['ekkens.

TaOnuue! u cxembl: «DunoreHeTHIECKU Psif JIOMAIN», «APXEONTEPUKCEY, «3BEPO3YyOble ALIEPh»,
«Creronedans», «Puanoputs», «CeMeHHbIE NANOPOTHUKW», «buoreorpaduueckue 30HBI 3eMIIN»,
«peiid xoHTHHEHTOB», «PenmukTel», «HauanpHble cTaguyd SMOPUOHAIBLHOTO Pa3BUTHS ITO3BOHOYHBIX
’KHBOTHBIX», «['OMOJIOTHYHbIC W aHAJOTHYHBIE OpraHbD», «PyJIUMEHTHI», « ATaBU3MBI», « XpOMOCOMHEIE
HaOOpBI 4YeJoBeKa M IIMMIIaH3e», «[J1aBHbIE HampaBlieHHUS 3BOJIONHNY, «OOIMe 3aKOHOMEPHOCTH
3BOJIFOLIUN.

OO6opymoBaHue: KOJJICKIIUU, TepOapwu, MYJLDKH HCKOTAeMBIX OCTATKOB OPTaHU3MOB, MYJLSTKH
TOMOJIOTHYHBIX, aHAJIOTUYHBIX, PYJIUMEHTAPHBIX OPTaHOB U aTaBU3MOB, KOJUIEKIIMH HACEKOMBIX.

Tema 4. Ilpoucxo:kaeHue u pa3BUTHE KU3HU HA 3emJie

Hayunble ruroressl POUCXOXKICHUS )KU3HU Ha 3emiie. AOHOreHe3 W maHcnepmus. JloHay4HbIe
MIPEJICTABICHUS O 3aPOXKJIEHUH KU3HU (KpeanroHn3M). I nimore3a MoCTOSIHHOTO caMO03apOXKIeHUS KU3HU
n e€ omposepxkenue onbitamMu @. Pemm, JI. Crnammanmanwm, JI. Ilactepa. [lpomcxoxneHue >XW3HU U
acTpOOHOJIOTHSI.



OcHOBHBIE 3Tamnbl HEOPraHWYECKOW »HBomronuy. IlmanerapHas (reosoruveckas) SBOJIOLMSL.
Xumuueckasi SBOMIONUs. AOUOTEHHBIM CHHTE3 OPraHUYECKMX BeIIecTB M3 HeopraHumueckux. Ombir C.
Munepa u I'. FOpu. O6pazoBanue nonnumepoB u3 MonomepoB. KoauepsarHast runote3a A. M. Onapuna,
runoresa neppuyHoro OynsoHa J[x. Xonnelina, renerndeckas runoresa I'. Ménmnepa. Pudosumsr (T. Yek)
u runote3a «vmupa PHK» V. I'mnbepra. ®opmupoBanune MeMOpaH ¥ BOSHUKHOBEHHE MTPOTOKIICTKH.

Hctopus 3emnu u metoasl e€ uzyuenus. Mckomaemble oprannyeckue octaTtku. ['eoxpoHoiorus u
e€ metoapl. OTHOCUTENBHAA M aOCONMIOTHAS TEOXPOHOJNOTH. [ eoXpoHOIOrHYecKas IIKana: 30HbI, 3PHI,
MIEPUOBI, SMOXH.

HavaneHeie sTansl opranndeckoii 3pomronu. IlogsneHne u 3BOIOIUS MEPBHIX KIETOK. DBOJIOLNSA
MeTabonn3Ma. BosHuKHOBeHHE TEpBBIX 3KocrcTeM. COBpeMEeHHbIE MUKPOOHbIC OMOTUIEHKH KaK aHaJlor
nepBbIx Ha 3emiie coodmecTB. CTpoMaToIHUThL. [IpOKapHOTHI M DYKapHUOTEHI.

[MpoucxoxneHne dykapuoT (CUMOHOreHe3). BOJIOUUOHHOE TMPOUCXOKICHHUE BHPYCOB.
IIpoucxoxeHue MHOTOKJIETOYHBIX OpraHU3MOB. BO3HMKHOBEHHE OCHOBHBIX TPYNI MHOTOKJIETOYHBIX
OpraHU3MOB.

OcHOBHBIE 3Tamnbl 3BOJIONMK BbICIIMX pacTeHHH. OcHOBHBIE apoMopdo3bl pacTeHuil. Brixon
pactenuil Ha cymry. IlosiBIeHue CIOpOBBIX pacTeHMH M 3aBoeBaHME UMM cylid. CeMEeHHbIE PacTEeHHS.
[IpoucxoxneHnne NBETKOBbIX PACTEHUI.

OCHOBHBIE 3Tanbl BOJIOLUH KUBOTHOTO Mupa. OCHOBHBIE apoMop(do3bl KUBOTHBIX. Benmckas
¢dayna. KemOpuiickuii B3pbIB — TIOSIBJIGHUE COBPEMEHHBIX THUTIOB. [lepBbie XOpA0BbIE )KUBOTHBIC. JKU3HD B
BoJe. DBONIONUSA TO3BOHOUHBIX. [Ipomcxoxknenne amdubuii wu pentmwmid. [IpoucxoxkaeHue
MJIEKOTIATAIOMMX MW Tnthll. llpwHiun xmrodeBoro apomopdosa. OcBoeHHe OECTO3BOHOYHBIMH U
MMO3BOHOYHBIMU KUBOTHBIMU CYIIU.

Pa3Butue xu3HM Ha 3emiie MO 3paM M MNEPUOJAM: apXeil, MpPOTEepo30i, Mmaneo30il, Me3030H,
KaifHO30#. OOmas XapaKTepUCTHKa KIMMaTa M TEOJOTHMYeCKuX mporeccoB. llosBneHwe u pacuser
XapaKTEepPHBIX OPraHU3MOB. YTJIe00pa3oBaHHe: €ro YCIOBHS U BIMSHHAE Ha Ta30BBIA COCTAB aTMOC(EPHI.

MaccoBble BRIMUPaHUS — 3KOJIOTHUECKHE KPU3UCHI Mpouuioro. [IpuurHbl U CIeACTBUS MAaCCOBBIX
BbIMupaHuil. CoBpeMEHHBIH OKOJIOTHYECKHil KpHu3UC, ero ocobeHHoctu. IIpobmema coxpaHeHUs
OounopazHoobpasus Ha 3emie.

CoBpeMeHHass cHCTeMa OpraHndyeckoro wmwupa. llpuHIumel Ki1accudukanmuu OpPraHu3MOB.
OCHOBHBIE CHCTEMATUYECKUE IPYIIIBI OPTaHU3MOB.

JdeMoHcTpanuu

[optpetrsl: @. Pemu, JI. Cnamnanuanu, JI. Ilacrep, M. Y. MeunukoB, A. U. Onapun, [Ix.
Xonpgein, I'. Mémnep, C. Munnep, I'. 1Opu.

Tabmumer u cxembl: «Cxema ombita @. Penm», «Cxema ombita JI. Ilactepa mo wu3yueHUro
caMo3apoKIeHUs KU3HN», «CxeMa onbita C. Musiepa, I'. FOpuy», «9Tanbl HEOpraHM4eCKOU 3BOTIOLUNY,
«"eoxpoHonorudeckas mkana», «HadanpHble dTambl OpraHUYECKON IBOIIOIUNY, «CxeMa o0pa3oBaHUs
JYKApUOT MyTEM cuUMOMOTeHe3a», «CucTteMa >XWBOW mpupoasl», «CTpoeHne BHpyca», «ApoMopdo3bl
pactenuit», «Puanodure», «OIHOKIETOYHBIE BOIOPOCIN», «MHOTOKIETOYHBIE BOAOPOCII», «MXW»,
«ITanopotaukuy», «l'ogoceMeHHble pacTeHUs», «OpraHbl IIBETKOBBIX pacTeHuil», «Cxema pa3BUTUA
JKUBOTHOTO MHpa», «ApoMopdo3bl XKUBOTHBIX», «[Ipocreiimme», «KumniednononoctHeie», «llmockue
gepBu»,  «UmeHucroHorue»,  «PwiOB»,  «3emHOBOmHEIEY»,  «lIpecmbikarommecs»,  «lITHIBDY,
«Munexkonuratouiuey», «Pa3BuTue KU3HU B apXeckoi spey», «Pa3BuTue ®U3HU B NPOTEPO3OHUCKOUN 3per,
«Pa3BuTHE XU3HU B NAJCO30MCKON 3pey», «Pa3BUTHE )XKU3HU B ME3030MCKOU 3pey, «Pa3BuTue KU3HU B
KaifHO30MCKOH 3pey, «COBpeMEHHAast CUCTEMa OPTaHMYECKOTO MUPAY.

OO6opynoBanue: repbapuy pacTeHHH Ppa3IMYHBIX OTJENOB, KOJUICKIIMH HACEKOMBIX, BII2YKHBIC
Mpemaparsl >KMBOTHBIX, PAKOBHHBI MOJUTFOCKOB, KOJUIEKIIMM WIJIOKOXKHX, CKEJEThl MMO3BOHOYHBIX
KUBOTHBIX, Yy4ela NTHII U 3BEPel, KOJUIEKIIMH OKaMEHEJIOCTEH, ITOJIE3HBIX HCKOMAEMBIX, MYJIKU
OpPraHMYECKUX OCTATKOB OPTaHU3MOB.

BupryanbHas Ja6opatopnas padora «MozgenupoBanue onsiToB Musutepa—tOpu no uzydeHuro
aOMOTreHHOTO CHHTE3a OPraHMYECKUX COCTUHCHUH B MIEPBUYHOM aTMOCchepey.



JlaGopaTopHas padora «l/I3ydeHune u onvcanrue HCKONaeMbIX OCTaTKOB IPEBHUX OPTaHU3MOB).
IpakTnyeckas padora «M3yueHne ocoOEHHOCTEH CTPOCHUSI PACTCHUH Pa3HBIX OTAEITIOBY.
IpakTnyeckas padora «3yueHne ocoOEHHOCTEH CTPOCHUS TTO3BOHOUHBIX KUBOTHBIX).

Tema 5. IIpouncxosxaeHne 4ejJ10BeKa — AHTPOIIOreHe3

Pa3nens! u 3amaun anTponoaoruu. MeTos! aHTPOIIOJIOTHH.

CraHOBIIEHHME TPEACTABICHUM O MPOUCXOXKAECHUH UeJIOBEKa. PenurnosHele BO33pEHUS.
CoBpeMeHHbIE HayUHbIE TEOPHH.

CXO0JICTBO YeNoBeKa € JKUBOTHBIMHM. CHCTEMaTHYECKOE IOJOXEHHE uenoBeka. CBHIETENbCTBA
CXOJICTBA YEJIOBEKA C KUBOTHBIMH: CPaBHUTEILHO-MOpP(QoIorudeckue, sMOpHoIOrHIecKue, Gru3noaoro-
Onoxummuueckue, mopefeHdeckne. OTIMYUS 4YEIOBEKa OT KMBOTHBIX. lIpAMOXOXKICHHE U KOMILIEKC
CBSI3aHHBIX C HUM MPHU3HAKOB. Pa3BUTHE TOJIOBHOTO MO3Ta M BTOPOW CUTHAJILHON CUCTEMBI.

HBwxkyme cunbl (hakTopsl) aHTpoNoreHesa: Ouojormyeckue, conuainbHble. COOTHOIIEHUE
OHMOJIOTMYECKUX U COLMANBHBIX (DaKTOPOB B aHTPOIIOTEeHE3E.

OcHOBHBIE CTaJWU aHTpoIloreHe3a. PaHHME 4YenoBeKOOOpa3Hble 00€3bsiHBl (MPOKOHCYIIBI) H
paHHUE TOHTHIBI — O0IIKE MPEKH YeTI0BEKOOOPa3HbIX 00€3bsH U JIIOJCH. ABCTPAIONUTEKH — ABYHOTHE
npeaku arofeil. YenoBek yMesblil, IepBble W3TOTOBICHUS OPYIUH Tpyla. UenoBeK NPpAMOXOASAIIMNA U
NepBhI  BBIXOA JIOJe 3a mpenensl Adpuku. YemoBek reinensOeprckuii — oOmmid  Ipemox
HEaH/JepPTaJIbCKOTO YeJIOBEKa M 4YelloBeKa pa3syMHoro. YeroBek HeaHIEpTalbCKUM Kak BUJ JroJei
XO0JOJHOTO Kiumara. YenmoBeKk pa3yMHBIH COBPEMEHHOTO THIIA, JIEHHCOBCKMH 4YEJIOBEK, OCBOCHHE
KOHTHHEHTOB 3a npeaenamMu Adpuxu. [laneoreneTrka u najseoreHOMHKA.

OBONIOLMSL  COBPEMEHHOTro d4enoBeka. EcrtecTBeHHBIH OTOOp B MOMyMALMSX —YEJIOBEKA.
MyTtannoHHEIH Tiporiecc u noauMopdusM. [lomynsimonabie BoMHBL, apetid reHoB, MUTparus U «dPQexT
OCHOBATEJIS» B HOMYJIIIKSAX COBPEMEHHOIO YEJIOBEKa.

UYenoseueckue packl. [lonstue o pace. bonbime packl: eBporneonaHas (€Bpasuiickas), aBCTpao-
HerpouHas (PKBaTOpHAIbHAs), MOHTOJIOWIHAS (a3MaTCKO-aMepUKaHCKas). Bpemst u myTH paccerneHus
yenoBeka 1o MaHeTe. EaWHCTBO denoBedeckux pac. HaydHash HECOCTOATENBHOCTh pacHu3Ma.
[IpucriocobeHHOCTh YeoBeKa K Pa3HBIM YCIOBHAM OKpYyKarolied cpensl. BimsiHMe reorpaduyueckon
cpenpl 1 Apeiida reHoB Ha MOPHOJIOTHIO U PU3HOJIOTHIO YEJIOBEKA.

MexaucuuIimHapHble MEeTOAb! B (GU3MUEcKOl (OMOIOrn4ecKoi) aHTPOIIONIOTUH. DBOIIOLUOHHAS
AQHTPOIIOJNIOTHST M TaJCOAHTPOIOJOTHA YEJIOBEUSCKHX MOMyasuuid. buoconuanbHble HMcciaea0BaHUs
IpUpoAbl yenoBeka. MccnenoBaHue KO3BOIOIUHE OHMOJIOTHYECKOTO M COLMAIBHOTO B YEJIOBEKE.

JdeMoHcTpanuu

[optpetst: Y. Japsun, JI. Jluku, A. A. Porunckuii, M. M. I'epacumos.

TaOnuue! 1 cxeMmbl: «MeToabl aHTPONONOTUNY, «I 0JI0OBHOI MO3I uesioBeka», «HenoBekooOpas3HbIe
00e3bsiHB, «CKeJeT YeloBeKa W CKeJeT MHMIaH3e», «PyIuMeHTH U aTaBU3MBD), «/BHKYyIIHE CHIIBI
AHTPOIIOTeHE3a», «DBOJIIOIIMOHHOE IPEBO YEIOBEKa», « ABCTPAJIONUTEK», «HenoBek ymenslit», «UenoBek
npsaMoxosaIuiiy, «/leancockuii yenosex» «Heannepransipy, «KpomanboHub», «IIpenku denoBekay,
«DTansl 3BOJIIOLIMH YeNI0BeKay, «Packl yemoBekay.

ObopynoBanue: MyJISDKM OKaMEHEJIOCTeH, MpeaMeTOB MAaTepHalbHON KyJIbTyphl HPEAKOB
yelioBeka, penponaykiuu (pororpaduu) KapTHH ¢ MHUQPOJOTHUSCKUMH U OUOJCHCKUMH CHOXKETaMU
MIPOVCXOXKJICHHS 4YeloBeKa, (ororpadi HAXOJIOK HMCKOMAEMBIX OCTATKOB YENIOBEKa, CKENET YellOBEKa,
MOJIeJTh Yeperna 4esioBeKa M depena IIMMITaH3e, MOJENTb KUCTH YeJIOBeKa W KHCTH IIMMIIaH3€, MOIEIH
TOpca MPEAKOB YEIIOBEKA.

JladopaTopHasi padora «l3ydeHne O0COOCHHOCTEW CTPOCHUS CKEJIeTa YeJIOBEKAa, CBSI3aHHBIX C
MPSIMOX 0K ICHUEM).

IIpakTuyeckass padota «lI3yueHre SKOJIOTHYECKUX adaNTalli YETOBEKay.

Tema 6. DxoJjiorussi — Hayka 0 B3aMMOOTHOLIEHHSIX OPraHU3MOB M HAaJAOPTraHM3MEHHBIX
CHCTEM C OKPYKalollel cpeaoi



3apoxaeHue U pa3BuTUE dKonoruu B Tpyaax A. ['ymOonsara, K. ®@. Pynse, H. A. CeBeprosa, J.
I'exkens, A. Tencmu, B. H. Cykau€Ba. Pasgensl u 3amaum skonoruu. CBA3b 3KOJOTHHM C JPYTHMHU
HayKaMH.

Metoapl skonoruu. IloneBbie HaOdrONEHHS. OKCIEPUMEHTHI B SKOJOTHMHU: TMPHUPOJHBIE U
naboparopHbsle. MozenupoBaHHEe B OSKOJOTHH. MOHHUTOPHHT OKpYXArolled Cpeabl: JIOKaNbHBIM,
PETHOHAIILHBIN U TI00TbHBIH.

3HaueHHe HKOJOTMYECKMX 3HAHMH A 4esoBeKa. DKOJOTHYECKOE MHPOBO33pEHHE KaK OCHOBA
CBA3EH uyesnoBedyecTBa € MNpHUpooi. DOpMHUPOBAHHE SKOJIOTMUECKOW KYJIBTYPHl U 3KOJOTHYECKOMH
TPaMOTHOCTH HacCeJIEHUsI.

JdeMoHcTpanuu

[optpetsr: A. I'ym6ompar, K. @. Pynwe, H. A. CeBepuos, D. I'ekkens, A. Tencnu, B. H. Cykaués.

Tabmuuer u cxembl: «Pazmensl skonmorum», «MeToapl skomorum», «CxemMa MOHHUTOPHHTA
OKpYKaIOLLIEW Cpelib».

JlabopaTopHas padora «/3yueHue METOI0B 3KOJIOTHUYECKHUX HCCIIEIOBaHUI».

Tema 7. Oprannszmsl u cpefa o0UTaAHUSA

DKkoJjioruueckue (GakTopbl M 3aKOHOMEPHOCTH MX JedcTBHs. Kilaccudukaius 3KOJIOTHYSCKUX
(akTOpoB: aOMOTHYECKHE, OHOTHYECKUE, aHTpomoreHHeie. OOIMEe 3aKOHOMEPHOCTH JICHCTBUSI
skonoruueckux Qakropos. [lpaBuno wmuammyma (K. Ilmpenrens, FO. JInbux). TomepaHTHOCTS.
OBpUOMOHTHBIC U CTEHOOMOHTHBIE OPTaHU3MBI.

Aonotnyeckue (¢aktopsl. CBeT Kak 53KoJOTMYecKuil Qakrop. JleHcTBHE pa3HBIX YYacTKOB
COJIHEYHOT'O CHEKTpa Ha OPraHu3Mbl. DKOJOIMYECKHE TPYIIbl PACTEHUH U KUBOTHBIX MO OTHOIICHHUIO K
cBery. CurHaipHas poiib cBeTa. @oTonepuoan3M.

Temneparypa kak »sKomormveckwii ¢akrtop. JlelicTBue TeMmreparypbl Ha OpraHU3MBL
[TolikunoTEepMHBIE 1 TOMOMOTEPMHBIE OPraHU3MbI. DBPUTEPMHBIE U CTEHOTEPMHbBIE OpPraHU3MBI.

BraxHocTs Kak skomorndeckuii akrop. [Ipucmocobnenns pacTeHHi K MOAJIEPIKAHUIO BOAHOTO
Oananca. Kimaccudukanus pacteHuii o oTHoweHUIO K Boze. [Ipucnoco6ieHust >KUBOTHBIX K U3MEHEHUIO
BOJIHOT'O PEXHUMa.

Cpenpl  oOWTaHMS OPraHM3MOB: BOJHAS, HAa3eMHO-BO3AYILUHAs, IOYBEHHAs, TIJIyOWHHAs
MOJOYBEHHAs!, BHyTpHOprann3MeHHas. Gu3nko-xuMudeckne 0coOEHHOCTH Cpel 0OUTaHUs OPTaHU3MOB.
[TpucnocoGiieHst OpraHU3MOB K )KU3HU B Pa3HbIX CPEAax.

buonornueckue putmbl. BHemHne u BHyTpeHHHE PHUTMBL. CyTOYHBIE W TOAWYHBIE PUTMBI.
ITprcnoco6IeHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHUSIM YCIIOBHHN JKU3HU.

Kuznennsie Gpopmel oprann3MoB. [loHsTre o xu3HeHHOH (opme. KuzHeHHbIE POPMBI paCTEHUI:
JIepeBbs, KYCTapHHUKH, KyCTapHHUYKH, MHOTOJIETHHE TpPaBbl, OJHOJETHHE TpaBbl. JKu3HEHHbIE (OpMBbI
JKUBOTHBIX: THAPOOHOHTHI, F€OONOHTHI, a3p0OHOHThI. OCOOEHHOCTH CTPOEHHS U 00pa3a KU3HH.

buotnyeckue ¢axtopbl. Buabl OMOTHYECKMX B3aMMOJAEHCTBHUN: KOHKYPEHLHMS, XHUIIHHYECTBO,
cumbuo3 u ero ¢opmel. Ilapasutusm, koomepamus, MyTyaiau3M, KOMMEHCAIH3M (KBapTHPAHTCTBO,
HaxJieOHn4YecTBO). HeTpodudeckne B3ammoneidcTBus (Tommyeckue, Gopudeckue, ¢dadbpuieckne).
3HavyeHne OMOTHYECKUX B3aUMOJECHCTBHUM Ul CYLIECTBOBAHUS OPraHU3MOB B cpee oOuTanus. [IpuHuun
KOHKYPEHTHOT'O UCKITIOUEHHUSI.

JdeMoHcTpanuu

Tabmuisl 1 cxeMbl: «OKomorudeckue GakToper», «CBETOBOW CHEKTPY, «IKOJOTHUECKHE TPYIIIIBI
KUBOTHBIX TI0 OTHOIIEHHIO K CBETY», «|emIoOKpOBHBIE XUBOTHBIE», «XOJIOAHOKPOBHBIE XHBOTHBIEY,
«Du3nonornyeckue aaanTanud KUBOTHBIX», «Cpenbl oOWTaHWsl OpraHu3MoBy», «buonormueckue
puUTMBI», <«OKu3HeHHbIe (GOpMBI pacTeHHiD», <« OKu3HEeHHBIEe (OPMBI JKUBOTHBIX», «IKOCHUCTEMA
IIMPOKOJIMCTBEHHOTO Jiecay, «IJKOCHCTeMa XBOWHOTO Jecay, «llemn muTanms, «XUITHAYECTBOY,
«[Tapazutzm», «Konkypenuus», «Cumonosy, «KoMmMmeHncanmsm».

Oo6opynoBanue: repbapuu pacTeHHH W KUBOTHBIX, NPUCTIOCOOJIEHHBIX K BIMSHUIO Pa3IUYHBIX
JKOJIOTHYECKUX (DaKTOpPOB, TepOapuu CBETONMIOOMBBIX, TEHETIOOWBBIX W TEHEBBIHOCIHBBIX PACTEHHH,
CBETOJIIOOMBBIE, TEHETIOOWBBIE M TEHEBBHIHOCIWBBIC KOMHATHBIE PACTEHUs, repOapurl U KOJUICKIIUH



TEIUIONIOOMUBBIX, 3MMOCTOWKHUX, MOPO30YCTOMUYMBBIX PACTCHWH, dYydena MNTUI M 3Beped, repOapuun
pacTeHuii, oTHOCAMUXCs K Turpodutam, kcepoduram, Mezodpuram, KOMHATHBIE pACTEHHUS JaHHBIX TPYIIIL,
KOJIJICKIIMW JKUBOTHBIX, OOMTAIOUINX B pa3HBIX CpeAax, repdapuy U KOJJIEKIMH PACTCHUH W KUBOTHBIX,
o0ajaImXx YepTaMHu MPHCIOCOOIEHHOCTH K CE30HHBIM HM3MEHEHHSM YCIOBHW JKWU3HH, TepOapuul U
KOJUICKIIMW PACTEHUH U )KHBOTHBIX PA3JIMYHBIX KU3HEHHBIX (OPM, KOJUIEKIIUH KUBOTHBIX, YYACTBYIOIINX
B Pa3IMYHBIX OMOTHYECKHUX B3aUMOJICHCTBUSX.

JlaGopaTopHasi padora «BrisiBIeHNE PUCIIOCOOTICHUI OPraHN3MOB K BIMSHUIO CBETAY.

JlaGopaTopHasi padora «BrisiBIeHHE PUCIIOCOOTICHUI OPraHU3MOB K BIHSHHUIO TEMIIEPATYpPh».

JlaGopaTopHasi padoTa «AHaATOMUYECKHE OCOOCHHOCTH PACTEHUH U3 Pa3HBIX MECT OOMTAHH».

Tema 8. Jkos10rust BUAOB U NOMYJISIIUI

DKOJNOTMYecKne XapakTepHUCTUKH momynsuud. [lomymauus kak Ouonoruyeckass cucrema. Ponb
HEOJTHOPOJTHOCTH CpeIbl, (PU3MUecKuX OaphbepoB U O0COOCHHOCTEH OHMONOrMH BHUIOB B (DOPMHUPOBAHUU
MIPOCTPAHCTBEHHON CTPYKTYypbl mnomyissiuidi. OCHOBHBIE MOKa3aTeNN TOMYyJSALUN: YHUCIEHHOCTD,
IUIOTHOCTh, BO3pacTHas M IIOJIOBasl CTPYKTYpa, POXKIAEMOCTh, MPUPOCT, TEMI pPOCTa, CMEPTHOCTb,
MUTpaIusl.

OxoJoruyeckas CTpykTypa nomyasinui. OleHKa YUCIEHHOCTH oMy Isaui. JJuHamMuka nomyasuuu
u e€ perymsuus. buotnueckuii moTeHMan nomyaauuy. MoaenupoBaHue TMHAMUKHU nomysuuu. Kprusbie
pocTa 4HCIEHHOCTH Nomynsiuuu. KpuBble BbDKHMBaHUA. Perynsiuss 4YMCIEHHOCTH MOMYJSALUN: poJib
($aKTOpOB, 3aBHCAIIMX W HE 3aBUCSIIUX OT IUIOTHOCTH. DKoJOrmyeckue crpareruu BumoB (r- m K-
CTpaTerun).

[onsiTre 06 3KOIOTHYECKON HUIIE BUaa. Mectoooutanue. MHOrOMepHas MOJIETh IKOJIOTHIECKOM
Huum J[xx .M. Xatunacona. Pazmepsl skonorndyeckoil Humu. IloTeHnnaneHas v peaan30BaHHAas HULLIU.

Bup kak cucteMa nomyisiuuil. Apeassl BUIOB. BUIbI M UX JKU3HEHHBIEC CTPATETUU. DKOJIOTHYECKUE
SKBUBAJICHTHI.

3aKOHOMEpPHOCTH TOBEIEHHS W MHUIPaLUil >KUBOTHBIX. brojornueckne WHBa3HM UyKEPOIHBIX
BUJIOB.

JdeMoHcTpanuu

[optpert: k. Y. XaTunHCOH.

Tabmuuel U cxeMbl: «ODKOJOIMYECKHE XapakTepUCTHUKH nomyssiuuny, «lIpoctpancrBeHHas
CTpYKTypa mHomyisuun», «Bo3pacTHple nmupamMuasl nomyiasaun», «CKOPOCTb 3aceleHUs! MOBEPXHOCTH
3emMiH pa3IMYHbIMUA OpraHu3MaMmy, «Mogenb skoioruueckoil uumu JIx. M. XaTunHcoHay.

Ob6opynoBanue: repbapuu pacTeHUH, KOJUIEKINH KUBOTHBIX.

JlaGopaTopHasn padora «IIpucrocobieHust ceMsiH pacTeHUH K pacCeIICHUIOY.

Tema 9. JkoJiorust c0001MECTB. IKOJIOTHIECKHE CHCTEMBI.

CoobuiecTBa oprann3MoB. bruonenos u ero ctpykrypa. CBsi3u MeXy OpraHu3MaMu B OHOLICHO3E.

Okocucrema kak oTkpeitas cucrema (A. JDx. Tencnu). @yHKIMOHAIBHBIE OJIOKM OPraHU3MOB B
9KOCUCTEME: POIYLIEHTbI, KOHCYMEHTHI, peayleHTsl. Tpopuueckue ypoBau. Tpodudeckne nenu u ceTu.
AbuoTtnyeckue 61oku 3kocrucTeM. [104BbI 1 MBI B 3KOcucTeMax. KpyroBopoT BelecTB U IOTOK 3HEPTHH
B DKOCHCTEME.

OcHOBHBIE TTOKa3aTeNN IKOCUCTEMBI. broMacca 1 nmpoxykius. DKoJ0orHdyeckue MUpaMuIbl Yuced,
0MOMacchl ¥ SHEPTUH.

Junamurxa sxocucmem. Kamacmpoduueckue nepecmpouxu. @ayxmyayuu. HanpaBneHHble
3aKOHOMEPHBIE CMEHBI COOOIIECTB — CyKIleccuH. [lepBUYHbIE W BTOPUYHBIC CYKIIECCHH W UX MPUYHHBL
AHTpomnoreHHbIe BO3JEiCTBHA Ha cykneccuu. KnumakcHoe cooOmiectBo. bropaznooOpasue u moigHOTa
KpPyTrOBOPOTA BEIIECTB — OCHOBA YCTOWYHBOCTH COOOIIIECTB.

IIpupoaHble SKOCHCTEMBL. JKOcUCmeMbl 03€p U pek. OKocucmemvl MoOpell U OKeaHos.
Orocucmemovl myHop, 1eco8, cmenetl, NyCmbiHb.

AHTpONIOTEHHBIE SKOCUCTEMBI. ATpOIKOCHCTEMA. ATPOIIeH03. Pasnnums Mexay aHTPOTIOT€HHBIMU
Y TIPUPOIHBIMHU 3KOCHUCTEMAMHU.



VYpb6oskocuctembl. OCHOBHBIE KOMIOHEHTHI ypOoskocucreM. [opoxackas ¢mnopa u ¢ayHa.
CuHaHTpOonH3auusi TOpoAcKoi QayHbl. bronornyeckoe u Xo3siCTBEHHOE 3HAYCHHUE arpo3KOCHUCTEM U
ypOO3IKOCUCTEM.

3aKOHOMEpHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aMMOJEHCTBUH OpPraHU3MOB B dKOcucTeMax. Poib
KACKAOH020 3(pexma u 8udo6-30upuramopos (Kuouesvix 6udos) 8 (DYHKYUOHUPOBAHUU IKOCUCTEM.
[lepeHoC »HEPrMM ¥ BEMIECTB MEXKIYy CMEXKHBIMH OKOCHCTEMaMH. YCTOHYMBOCTH OPTaHU3MOB,
MOMYJISIUN ¥ SKOCUCTEM B YCIIOBHSX €CTECTBEHHBIX U aHTPOTIOTEHHBIX BO3/ICHCTBUIA.

Mexanusmbl 6030eticmeus 3a2psA3HeHUl Pa3HBIX MUN08 HA CYOOP2AHUSMEHHOM, OP2AHUSMEHHOM,
NONYAAYUOHHOM U IKOCUCIMEMHOM YPOGHAX, OCHOBbL IKOA02UYECKO20 HOPMUPOBAHUS GHMPONO2EHHO20
6030eticmausi. MeTo1oIorsi MOHUTOPHHTA €CTECTBEHHBIX U aHTPOIOT€HHBIX AKOCHUCTEM.

JdeMoHcTpanuu

Ioptper: A. Ix. Tencnu.

Tabmuuer u cxembl: «CTpykTypa OHOIEHO3a», «JKOCHCTEMa IIWPOKOIUCTBEHHOTO JIECay,
«DKocucTeMa XBOMHOTO Jiecay, «DyHKIMOHABHBIE TPYIIBI OPraHU3MOB B 3KocHcTeMe», «KpyroBopot
BEIIECTB B dKocucTeMme», «llemn muranus (macTtOuInHas, AETpUTHAs)», «IDKOJIOTHYECKas MHpamMHia
qrceny, «IKOIOTHIecKas mupaMuia OuoMacchl», «IKoJornyecKkas nupaMua sHeprium», «O0pa3zoBaHue
Oomota», «llepBuunas cykmeccusi», «BoccraHoBieHue neca mocie moxkapay, «IKOCHCTEMa 03epay,
«ArporeH03», «KpyroBopoT BelecTB ¥ IOTOK SHEPTUH B arporeHos3ey, «[ [pumepsl ypOosKocHcTeM».

Ob6opynoBanue: repbapuu pacTeHUH, KOJIIEKIIMH HACEKOMBIX, dydella NMTHIl U 3Bepeid, repoapuu
KYJIBTYPHBIX B JUKOPACTYIINX PACTCHHUI, aKBAPHUYM KaK MOJIEIb YKOCUCTEMBI.

IIpakTuyeckas padora «/3yueHne u onrcanue ypoo3IKOCHUCTEMB.

JlaGopaTopHast padora «/3yueHne pazHOOOpa3us MENKUX HOYBEHHBIX WIEHUCTOHOTUX B Pa3HBIX
IKOCUCTEMAX.

IOKCeKypeuss «IKCKypcHsi B THUIUYHBIA OHoreoreHo3 (B AyOpaBy, Oepe3HsK, €NbHHK, Ha
CYXOJIONTbHBINA WIIH MMOMMEHHBIN JIYT, 03€p0, O0JI0TO)».

IKCKypcHus « IKCKYPCHsI B arpO3KOCHUCTEMY (HA TOJIE HITH B TETUTHYHOE XO3SHCTBO)».

Tema 10. buocdepa — riaod6ajbHas IKOCHUCTEMA

Buocdepa — obmernnanerapras obonouka 3eMiM, Ille CYIIECTBYET MM CYIIECTBOBANA >KU3Hb.
Pa3sButne npezacraBnenuit o 6uochepe B Tpymax . 3iocca. Yuenue B. . BepHanckoro o Ouocdepe.
Obnactu Ouocgeps! u e€ coctas. JKupoe BeriecTBo 6rocheps! u ero GyHKUUH.

3akoHOMepHOCTH cymecTBoBaHUs Ouocdepbl. OcoOeHHOCTH OHOChepsl Kak TII00aIbHOM
sKocucTeMbl. [luHamuuyeckoe paBHOBecue B Omocdepe. KpyroBopoTsl BelIecTB M OMOTre€OXHMHYECKHUE
UKIBL (yriepoaa, a3ota). PUTMUYHOCTS siBIeHU B Onocdepe.

3onansHOCTH OMocdepsl. [lonsaTre o 6umome. OcHOBHBIE OMOMBI CYIIM: TyHIpa, XBOWHBIE Jieca,
CMEILIaHHbIe U IIUPOKOJIMCTBEHHBIE JIECa, CTENH, CABAHHBI, IIyCTBIHH, TPOITMUECKHUE JIECa, BHICOKOTOPBSI.
Kimumar, pacTuTeNnbHBIA 1 )KUBOTHBIH MUpP OMOMOB CYIITH.

CrpykTypa W (QYHKLUMS JKHMBBIX CHCTEM, OLIEHKAa HX PECYpPCHOTO IMOTEHIHMada M OHOC(epHBIX
(GyHKITHIA.

JdeMoHcTpanuu

Ioptpetsi: B. U. Bepranckwuii, 9. 3rocc.

Tabmuis! u cxemsl: «'eochepnr 3eminy, «Kpyroropor azora B npupozae», «Kpyrosoport yriiepoaa
B pupoie», «KpyroBopot kucioposa B mpupojie», «KpyroBopot Boasl B mpupozae», «OCHOBHBIC OHOMBI
cymmy, «Kmumartmaeckne — mosica  3emum»,  «Tymapa»,  «Tairay, «CMemIaHHBIA  JIecy,
«[IlupokomucTBeHHEIH ecy, «Cremnby, «CaBanHay, «IlycToasmy, « Tpomudeckuii gecy.

O6opynoBaHue: repoapuu pacTeHUH pa3HbIX OMOMOB, KOJIJICKIIUHU KHBOTHBIX.

Tema 11. YUennoBek u OKpy:Kaiomas cpeaa

DKoyornveckue KpU3uChl M MX MPUYUHBL. BosneiicTBue denoBeka Ha Owocdepy. 3arps3HeHue
BO3AymIHON cpenbl. OxpaHa Bo3ayxa. 3arps3HeHHe BOJHOW cpeapl. OxpaHa BOJHBIX PECYpPCOB.
Paspymenue moussl. OxpaHa MOYBEHHBIX pecypcoB. M3meHeHnue kimumara.



AHTpPONIOTEHHOE BO3JICHCTBHE HAa PACTUTENBHBIN M KUBOTHBIM MHp. OXpaHa pacTUTENBHOTO U
KUBOTHOTO Mupa. OCHOBHBIE NPHUHLMIBI OXpaHbl Npuponsl. KpacHele kHuru. Oco0o oxpaHseMmble
npupojusie Teppuropun (OOIIT). borannueckue caapl ¥ 300J0TMUECKHE TAPKH.

OCHOBHBIE NPHUHLUIBl YCTOMYHMBOIO pa3BUTHS 4eJIOBEUECTBA M NpUpoAsl. ParmoHandbHOE
MPUPOAOTIONB30BaHAE M COXpAaHEHHE OMOJIOTHYECKOro pasHooOpasus 3emin. OOmmue 3aKOHOMEPHOCTH
rII00ANBHBIX  9KOJIOTHYECKUX KpHU3HCOB. OCOOCHHOCTH COBPEMEHHOTO KpU3UCa W €ro BEpOSATHBIE
MIOCJIEICTBHUS.

Pa3BuTHEe METOOB MOHHUTOPHMHIA Ppa3BUTUS OMNACHBIX TEXHOTEHHBIX MpoueccoB. Cucmemmbie
uccredosanus nepexoda K pecypcocoepezaroweli U KOHKypeHmMocnocoonoul snepeemuxe. buonoeuueckoe
pasznoobpasue u buopecypcuvl. Hayuonanvuvie ungopmayuonnvie cucmemsl, obecnevusaioujue 0OCMyn K
UHGOpMAYUY NO COCTNOANUIO OMOETbHBIX U008 U IKocucmem. OCHOBbL FIKOPeadUIUMAYUU IKOCUCTHEM U
€cnocob08 6opvovl ¢ buonospedcoenuamu. Pexoncmpyxkyus MopcKux u Ha3eMHbIX IKOCUCTHEM.

JdeMoHcTpanuu

Tabmuuel 1 cxeMbl: «3arps3HeHne aTMocdepbl», «3arpssHeHue Tuapocepbl», «3arps3HeHHE
nouBs», «llapaukoBeiii 3 dex», «Ocobo oxpaHseMble NPUPOIHBIE TeppuTopum», «Moaenu
YIPABJISIEMOIO MUPa».

OoGopynoBanue: (ortorpadguu OXpaHSAEMBIX pAaCTeHHMI M >KMBOTHBIX KpacHoli kuuru Poccuiickoit
®enepaunu, KpacHoil KHUTH pernoHa.



INJTAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110 BUOJIOI'MU HA
YPOBHE CPEJHEI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBimuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHHUS OOYHYaIOLIMMUCS MPOrpamMm
cpeaHero oomero 00pa3oBaHus: JINYHOCTHBIE, METANPEeIMETHBIE U IPEAMETHEIE.

B crTpykType JMYHOCTHBIX pE3yJIbTaTOB OCBOGHHS IPOrpaMMbl 10 OHOJOTHH BBIJCIICHEI
CIIEAYIOIIME COCTABISIONINE: OCO3HAHME OOYYAIOUIMMUCS POCCUHCKOW TPa)KIaHCKOHW WACHTHYHOCTH —
TOTOBHOCTU K CaMOPA3BUTHIO, CAMOCTOSITEIBHOCTH M CAMOOIPENEICHUIO, Haluuue momusayuu K
00y4yeHHIO OWOINIOTHH, YeleHanpasieHHoe pa3eumue BHYTPEHHUX YOEXKIEHHH JIMYHOCTH Ha OCHOBE
KIIIOUEBBIX LIEHHOCTEW M HMCTOPHYECKHX TPAJUIMN pa3BUTHA OMOIOTHYECKOTO 3HAHHS, 20MOGHOCHb U
cnocobnocms 00yYArOIIUXCSl PYKOBOJCTBOBATHCS B CBOCH [EATEIBHOCTH LIEHHOCTHO-CMBICIOBBIMHU
YCTaHOBKAMH, TMPHUCYIIUMH CHCTEME OHOJOTUYEeCKOr0 00pa3oBaHHSA, HAIUYUe HPABOCOZHAMUS
9KOJIOTHYECKON KYIBTYPBI, CHOCOOHOCIU CIABUMb TSI U CTPOUTD KU3HEHHBIE TJIaHEbl.

JIMYHOCTHBIE pe3yabTaThl OCBOCHHSI TIPOTPaMMBI 10 OMOJIOTHH TOCTUTAIOTCS B €ANHCTBE YUCOHOI
M BOCHUTATEIbHONW  JEATENTBHOCTH B  COOTBETCTBMM C  TPAJUIMOHHBIMH  POCCHUHCKUMHU
COLIMOKYJIbTYPHBIMH, HICTOPHUECKUMH U TyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMH, IPHHSATHIMHU B 00LIIECTBE
NpaBWIaMHd W HOPMaMHy TOBEJEHHS M CIOCOOCTBYIOT NpOLECCaM CaMOITO3HAHUS, CAMOBOCHHTAHHS M
CaMOpa3BUTHUS, PA3BUTUS BHYTPEHHEH MO3WIUU JUYHOCTH, MATPUOTHM3MA M YB@KEHUS K 3aKOHY U
MPaBOIOPSIKY, YEIOBEKY TpyJda U CTaplieMy HOKOJIEHHIO, B3aUMHOTO YBa)KEHUs, OEPEKHOTO OTHOLICHUS
K KyJIbTYpHOMY HACIEOUI0O U TpaJHLMsIM MHOrOHalMOHanbHOro Hapoga Poccuiickoit ®enepanuu,
MIPUPOJE U OKPYKAIOLIEH cpee.

JInyHOCTHBIE pE3yNbTaThl OCBOEHHMs Yy4yeOHOro mpeaMera «buomorus» MOIKHBI OTpPaKaTh
TOTOBHOCTB M CIIOCOOHOCTH 00yUaroIIuXcs PyKOBOACTBOBATHCS C(HOPMUPOBAHHON BHYTPEHHEH MO3ULMEH
JUYHOCTH, CHCTEMOH  [IEHHOCTHBIX  OpHCHTAlM{, [O3UTHBHBIX  BHYTPCHHUX  YOEXKICHHH,
COOTBETCTBYIOIIMX TPAAMLIUOHHBIM LEHHOCTAM POCCHICKOr0 OOIIEeCTBa, PACIIUPEHHE >KU3HEHHOTO
ONbITA M OMNbITA JEATEIPHOCTH B IPOLECCE PEalH3allMd OCHOBHBIX HAIIPABICHUN BOCHUTATEIBHOU
JIEATENBHOCTH, B TOM YHUCJIE B YaCTH:

1) rpaIaHCcKOro BOCHUTAHMSA:

c(hOPMHUPOBAHHOCTD TPAXAAHCKOW MO3MLMH OOYYAIOMIErocsi KaK aKTUBHOTO M OTBETCTBEHHOI'O
YJIeHa POCCUICKOr0 O0IIECTBA;

0CO3HAHNE CBOMX KOHCTUTYLIMOHHBIX IIPaB U 00S3aHHOCTEH, YBaXKEHHE 3aKOHA U TIPABOIIOPSIIKA;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM [ESTENbHOCTH INPH CO3AaHUM YUEOHBIX IPOEKTOB,
peleHny y4eOHbIX U MO3HABATENbHBIX 3a71a4, BBIMOJIHEHUH OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CHOCOOHOCTh OMNpENENATh COOCTBEHHYIO MO3MLMIO IO OTHOIICHHIO K SBJICHUSM COBPEMEHHOI
JKU3HH U OOBACHSTSH €€;

YMEHHE YUYUTHIBATh B CBOMX JEHCTBUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOI'O B3aUMOAEHCTBHS
Jro/iel ¢ pa3HbIMU YOKACHUSIMHU, KYJIbTYPHBIMH LEHHOCTSMHU U COLMAILHBIM ITOJIOKEHUEM;

TOTOBHOCTB K COTPYIHHUYECTBY B IPOIIECCE COBMECTHOTO BBIITOJIHEHHUS yUEOHBIX, MO3HABATELHBIX
M HCCIIeIOBATENBCKUX 3a]a4, YBaXHUTEIHLHOTO OTHONIEHUS K MHEHHIO ONMOHEHTOB NPU OOCYXIECHUU
CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO COACP KAHNUS;

TOTOBHOCTb K T'YMAHUTAPHOW U BOJIOHTEPCKOMN JI€ATENIBHOCTH;

2) naTpMOTHYECKOT0 BOCTIMTAHMA:

c(hOpMHPOBAHHOCTh POCCUICKON TPa)KTaHCKOH MIEHTHYHOCTH, TATPUOTHU3MA, YBAKEHUS K CBOEMY
HapoJy, YyBCTBa OTBETCTBEHHOCTH mepea PoauHoM, rop/1ocTH 3a CBOM Kpaid, cBoto PonnHy, CBOi S3BIK U
KYJIbTYpY, MPOIIIOE U HACTOSIIIee MHOTOHAIIMOHAIBHOTO Hapoia Poccuy;

[IEHHOCTHOE OTHOIIEHHE K MPHUPOJHOMY HACIEAWIO W TaMSITHHKAM IPHUPOJBI, JOCTHXKEHUIM
Poccun B Hayke, HCKyCCTBE, CIOPTE, TEXHOJIOTHSAX, TPYAE;



CIOCOOHOCTh OLICHMBATh BKJAJ POCCHICKHX Y4YEHBIX B CTAHOBJICHHE M Pa3BUTHE OWOJOTHH,
TOHUMAaHUs 3Ha4YeHHs OMOJIOTHH B MO3HAHWHU 3aKOHOB TPUPOJBI, B KU3HH YEIOBEKA M COBPEMEHHOTO
00111eCTBA;

uzaeliHast yoe:kIEHHOCTh, TOTOBHOCTD K CIIY)KEHHIO W 3ammre OTeuecTBa, OTBETCTBEHHOCTH 3a €ro
cys0y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

OCO3HaHHUE TyXOBHBIX IIEHHOCTEH pOCCUHCKOT0 HApo1a;

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO MOBECHNS;

CIOCOOHOCTh OLIGHUBATH CHUTYalUI0 M MPUHUMATh OCO3HAHHBIC pEIICHHS, OPHEHTHPYSCh Ha
MOpaIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

0CO3HaHKE JTUYHOTO BKJIaJa B IOCTPOCHUE YCTOMYMBOTO Oy ayIIero;

OTBETCTBEHHOE OTHOLIEHHE K CBOMM pPOAMUTENISAM, CO3JaHUI0 CEMbH Ha OCHOBE OCO3HAaHHOIO
MIPUHATHUSA LIEHHOCTEN ceMeitHOM KH3HM B COOTBETCTBHHU C TPAAMLMAMU HaponoB Poccuy;

4) 3CTeTUYeCKOro0 BOCIIUTAHMS

JCTETUYECKOE OTHOLICHHE K MHpPY, BKJIIOYAs 3CTETHKY OBbITa, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPy, OOIIECTBEHHBIX OTHOIICHHIA;

MMOHMMAaHUE YMOLMOHAIBHOTO BO3AEHCTBUS )KUBOM IPUPOJIbI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBID&KEHHUIO B pPa3HbIX BHJaX HMCKYCCTBA, CTpEMJIEHHE MPOSBIATH KauecTBa
TBOPYECKOM JINUHOCTH;

5) ¢usuyeckoro BocnUTAHUS, (POPMHPOBAHHS KYJIbTYPbI 310POBbS W 3MOIHOHAJIBLHOIO
O1aromoJsryuus:

MOHMMaHUE W pealn3alus 370pOBOro M 0e30macHOTo o0pasza KU3HH (30pOBOE NHTaHWE,
COOJIFOICHNe TUTHEHWYECKUX TPaBWI W HOPM, COaJaHCHPOBAaHHBIA PEXUM 3aHITHH ¥ OTIHIXa,
perymsapHas (pu3nueckas aKTHBHOCTB), OEPEKHOTO, OTBETCTBEHHOI'O M KOMIIETEHTHOTO OTHOIICHHUS K
cOoOCTBEHHOMY (PH3UYECKOMY U IICHXHYECKOMY 37I0POBBIO;

MMOHWMaHWe TEHHOCTH MPAaBWJI HHIUBUAYAITHHOTO W KOJJIEKTHBHOTO O€30TAaCHOTO TOBEICHHS B
CUTYaIUsIX, YTPOKAIOIINX 3I0POBBIO U JKU3HU JIFOJICH;

OCO3HAaHWE TIOCTEICTBUH W HENPUATUS BPEIHBIX NPUBBIYEK (YHOTPEOICHUS ajKOTOIIs,
HapKOTHUKOB, KYPEHHS);

6) TPY10BOI0 BOCIMTAHMSA:

TOTOBHOCTH K TPY.ly, OCO3HaHUE IIEHHOCTH MacTepCTBa, TPYAOII00HeE;

TOTOBHOCTh K aKTHBHOH JNEATENbHOCTH TEXHOJOTWYECKOW W CONMAIbHOW HAIpaBICHHOCTH,
CMOCOOHOCTHh HHUITUHPOBATh, TUIAHUPOBATH M CAMOCTOSITEIIFHO BHITIOIHSTH TaKyIO JIESATEIHHOCTD;

WHTEpEC K PA3MUYHBIM cdepaM TpoPecCHOHATFHONW NIEATENBHOCTH, YMEHHE COBEpIIaTh
OCO3HaHHBIN BEIOOp OyAyIIeH mpoheccHu U peaaru30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIAHBL;

TOTOBHOCTH M CIIOCOOHOCTH K 00pa30BaHUIO 1 caMOOOPa30BaHUIO Ha MPOTSHKEHUN BCEH KU3HU;

7) 3K0JI0TMYECKOT0 BOCIMTAHUS:

HKOJIOTHYECKH IIeJIecO00pa3HOe OTHOIIEHHE K MPHUPOJIe KaK UCTOYHHUKY KH3HH Ha 3eMJje, OCHOBE
e€ CyIlecTBOBaHUS;

TIOBBIIIIEHUE YPOBHS SKOJIOTUYECKOW KYJNbTYphl: MPHOOPETEHNE ONBITA IMJIAHUPOBAHUS MTOCTYIIKOB
Y OLIEHKH UX BO3MOJKHBIX TIOCIIEJICTBHH TSI OKPY/KArOIIEH Cpebl;

OCO3HaHME II100ATFHOTO XapaKTepa IKOJIOTUYECKUX MPOOJIEM U ITyTel UX PELIeHIS,

CIOCOOHOCTh MCIOJIB30BaTh NMPHOOpETaeMble MPH W3yYeHUH OMOJOTHH 3HAHUS W YMEHUS INPHU
pelieHdy TpoOJeM, CBS3aHHBIX C PalMOHAIBHBIM IPHPOJIONONB30BAHUEM (COOJIOCHHE TPABHII
MOBEICHUSI B TPUPOJE, HANPABICHHBIX Ha COXPaHEHHE PAaBHOBECHS B JKOCHCTEMaxX, OXpaHy BHJIOB,
3KocHucTeM, Orocheps);

AKTHUBHOE HEIIPUSTUE JACUCTBUM, NPUHOCIIIMX BPEA OKPYKAOIIEH NMPUPOJHOW cpene, yMEHHUeE
MIPOTHO3UPOBATh HEONArONpUATHBIE OSKOJIOTMYECKHE TIOCIENCTBUS MPEINPUHUMAEMBIX JEUCTBUH U
MPEeIOTBpAIIaTh UX;



HaJIM4He Pa3BUTOTO SKOJIOTHYECKOTO MBIIIJICHUS, 9KOJIOTHYECKON KYIbTYPBI, ONBITA AeSTEIBHOCTH
9KOJIOTUYECKOW  HampaBICHHOCTH, YMEHHUS  PYKOBOJICTBOBAaTbCS HMH B  II03HAaBaTEJILHON,
KOMMYHHKAaTUBHOH M COLMAJbHOM MPakTHKE, TOTOBHOCTH K YYaCTHIO B MPAKTHUECKOHW NESATEIBHOCTH
9KOJIOTHUECKON HAIPaBICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO pa3BUTHS
HayKd U OOIIECTBEHHOHM NMPaKTHKH, OCHOBAHHOTO HAa JHAJIOre KYJIBTYpP, CIIOCOOCTBYIOIIETO OCO3HAHHIO
CBOET'0 MECTa B MOJHUKYJIGTYPHOM MHUPE;

COBEPILECHCTBOBAHUE SI3BIKOBOW U YMTATEILCKOW KYJIBTYPHI KaK CPEJICTBA B3aUMOACHCTBUS MEXKIY
JIIOBMU M IO3HAHUSI MUPA;

NOHUMaHue crenudukn OWONMOTMH Kak HayKd, OCO3HaHWA e€ poiau B (OPMHUPOBAHHU
panroOHaTBHOTO HAYYHOTO MBIIUICHUS, CO3JAaHUM LENOCTHOTO MPEACTaBICHHUS 00 OKPYXKAIOIEM MHUpPE
KaK 0 eTUHCTBE MPUPOJIBI, YEIOBEKa 1 0OLIECTBA, B MO3HAHWH MPUPOTHBIX 3aKOHOMEPHOCTEH U PEHICHUH
npobJeM coXxpaHeHUs IPUPOJHOTO PABHOBECHS;

yOeXKIEHHOCTh B 3HAUMMOCTH OWOJIOTMHU JUIsi COBPEMEHHOW LMBWIIM3ALUH: OOecrieueHHs] HOBOTO
YpOBHA pa3BUTHUA MCAUIUHBI, CO3JaHUC TICPCHCKTHUBHBIX 6HOT€XHOJ’IOFHI7[, CHOCO6HI)IX peuiaTb
peCypcHbIE TIPOOJIEMBbl Pa3BUTHS YEIOBEUSCTBA, MOUCKA MyTEH BBIXOJA U3 TII00ATBHBIX KOJIOTHYECKHX
npobiieM M obecrmedeHus nepexona K YCTOWYMBOMY pa3BUTHIO, PAllMOHAIBHOMY HCIIOIb30BaHUIO
NPUPOIHBIX PECYPCOB U (OPMUPOBAHHIO HOBBIX CTAHIAPTOB KHU3HMU;

3aMHTEPECOBAHHOCTh B IMOJYYCHUM OHOJOTMYECKUX 3HAHMW B IEIIX IOBBIIICHUS OOIIeH
KyJIbTYPBI, €CTECTBCHHO-HAYYHOW IPAaMOTHOCTH, KaK COCTAaBHOM 4YacTH (hYHKIIMOHAIBHON TPaMOTHOCTH
oOy4atonuxcs, GopMUPYyEeMOH TPH U3ydeHUH OUOJIOTHH;

NOHMMaHHE CYITHOCTH METOJ0B MO3HAHUS, UCTIONB3YEMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH
UCIIONIb30BaTh TONydaeMble 3HAHMS JUIS aHaiM3a M OOBSICHEHWS SBICHHH OKPYKAIOIIETO MHpa M
NPOUCXO/IMX B HEM HM3MEHEHHH, YMEHHE JelaTh 00OCHOBAHHbBIC 3aKIIOYCHUS HA OCHOBE HAyYHBIX
(aKTOB M MIMEIOLIUXCS TAaHHBIX C [ENBIO TTOIYYEHHS JJOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIBHO HCIONIB30BaTh OMONOTHYECKHE 3HAHHS MUl PEHICHHs MpoOieM B
peaNbHBIX )KU3HEHHBIX CUTYalUsIX;

OCO3HAaHHE LEHHOCTH HAy4YHOW JESTeNbHOCTH, TOTOBHOCTH OCYIIECTBISTH IPOCKTHYIO U
MCCIIEZIOBATENLCKYIO IESITEIbHOCTh HHANBUTYyaIbHO U B TPYIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HENPEPHIBHOMY O0pa30BaHUIO M CaMOOOpPa30BaHMIO, K AKTHBHOMY
HOJTyYSHUIO HOBBIX 3HAaHHUH 110 OMOJIOTMHU B COOTBETCTBUH C )KU3HEHHBIMHU TIOTPEOHOCTSIMH.

METAINPEAMETHBIE PE3YJIbTATDBI

MeranpeaMeTHbBIE pe3yIbTaThl OCBOSHHS Y4eOHOTO TpeaMeTa «bHoNorus BKIIOYAIOT: 3HAYUMbIS
Uit GOPMHPOBAaHHMS ~ MHPOBO33PEHUST  OOYYAIONIMXCS  MEXKIUCHUIUIMHAPHBIE  (MEXIpPEIMETHBIC)
oOlIeHayYHbIe MOHATHUS, OTPaKaIOIIMe IEIOCTHOCTh HAYyYHOH KapTHHBI MHpa W CIEHU(HUKY METOJIOB
MO3HAHUS, WCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, DHEPTHs, SBIECHHUE, MPOIECC, CUCTEMA,
Hay4yHbId (HaKT, TPUHIUI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS, UCCIICIOBaHUE, HAOJIOJCHUE,
W3MEpeHHe, OKCIEPUMEHT W Jpyrue); YHUBEpPCAIbHBbIE Yy4eOHbIE JeHCTBUS (MTO3HABATEILHEIC,
KOMMYHHKATUBHBIE, PETYJISITUBHBIE), oOecrieunBaronye GopMupoBaHue GyHKIIUOHAILHONW TPAMOTHOCTH
U COIMAIBHONW KOMIIETCHIIMA OOYYaroNIUXCsl; CIOCOOHOCTh OOYYaIONMIUXCSl MCIOIB30BATh OCBOCHHBIC
MC)KZ[I/ICIII/IHJ'II/IHapHI)Ie, MHp0B033peH‘IeCKI/Ie 3HAHUA U YHI/IBepca.HI)HBIe yT-Ie6HBIe HeﬁCTBHH B
IIO3HABATEJIBbHON U COLMATIBHON ITPAKTUKE.

B pesynbrare n3ydeHus OMOJOTHMM Ha YPOBHE CpEIHEro OOIIero o0pa3oBaHHUS y 00y4aroIierocs
OymyT chOpMHpPOBAHBI TIO3HABATEIbHBIE YHUBEPCAIBHBIE YyUeOHBIC JEUCTBHUS, KOMMYHHUKATHBHBIC
VHHUBEpCalbHbIe Y4eOHbIE JEHCTBUS, PETYISTUBHBbIC YHUBEpCAIbHBIC Y4eOHBIE JICHCTBHS, COBMECTHAs
JIEATEIbHOCTD.



MerTamnpeaMeTHbIE Pe3yJIbTaThl OCBOCHUS MPOTPaMMBI CPEIHETro 00mero oOpa3oBaHUs TOJDKHBI
OTpakaTh:

OBiiageHue yHUBePCAIbHBIMH Y4eOHbIMU MO03HABATEIbHBIMH AeiCTBUMU:

1) 6a3oBble JOrHYECKHUE TeHCTBHS:

CaMOCTOSITETIbHO (POPMYITHPOBATh U aKTyaIH3UPOBATh IPOOIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

WCIIONIb30BaTh IMPH OCBOCHWU 3HAHWN NPHUEMBI JIOTHYECKOTO MBIIUICHUS (aHaiu3a, CHUHTE3a,
CpaBHEHHMS, KIacCUPHUKaU, 0000IIeHNUs), PACKPHIBATE CMBICIT OHOJIOTHYECKUX MOHATHH (BBIACTSATH UX
XapaKTepHbIE MPU3HAKU, YCTaHABINBATH CBS3U C IPYTUMH NOHSITHAMHN);

OTIPENIeNIATh LEeNU ACATENILHOCTH, 3a/aBasi mapamMeTpbl U KPUTEPUU UX TOCTHXKEHHSI, COOTHOCHUTD
Pe3ybTaThl AEATEILHOCTH C TOCTABICHHBIME LIEJISIMU;

UCIIOJIb30BaTh OMOIOTHYECKUE TTOHATHS JJ1s1 OOBSCHEHHUS (PaKTOB U SIBJICHUH KUBOU MPUPOIBI;

CTPOUTH JIOTWYECKHE PACCYXIEHHs (MHAYKTHBHBIC, ICAYKTUBHBIC, 10 aHAJIOTHH), BBIBIATH
3aKOHOMEPHOCTH W TIPOTUBOPEYHUs] B pacCMaTPUBAEMBIX SIBICHHAX, (OPMYNHUPOBaTh BBIBOABI H
3aKITIOUCHMUS,

NPUMEHATh CXEMHO-MOJICNIbHBIE CpEICTBA ISl TPEICTAaBICHUS CYIIECTBEHHBIX CBsI3eH W
OTHOLICHUH B H3y4aeMbIX OHOJOrMYeCKHX OOBEKTaX, a Takke TMPOTHBOPEYHH pasHOro poja,
BBISIBIICHHBIX B Pa3JIMYHBIX HHPOPMAIMOHHBIX HCTOYHUKAX;

pa3pabaTeiBaTh IUIAH pPEHICHUS TPOOIEeMBl ¢ Y4ETOM aHalu3a MMEIOUIMXCS MaTepUaNIbHBIX H
HEMaTepUAILHBIX PECYPCOB;

BHOCHUTH KOPPEKTHBEI B JICSTEIBHOCTD, OLIECHUBATh COOTBETCTBUE PE3yJIHTATOB LEISM, OLICHUBATh
PHCKH MTOCIIEACTBHHI JIESITENFHOCTH;

KOOPAMHUPOBATh ¥  BBHINOJNHATH pabOTy B  YCIOBHSX PEaJbHOrO, BHPTYAIBHOTO U
KOMOMHHUPOBAHHOTO B3aHMMOICHCTBHS;

pa3BHUBaTh KPEaTHBHOE MBIIUICHHE TIPH PEIICHUH KH3HEHHBIX MTPo0IIeM.

2) 6a30BbI€ HCCIEA0BATEIHLCKHE TeHCTBHSA:

BIIJIeTh HAaBBIKAMH y4eOHO-HCCIIEIOBATEIbCKOH W TPOSKTHOW JEATENBHOCTH, HaBBIKAMU
paspemnieHust mpooJieM, CIIOCOOHOCTBIO U TOTOBHOCTBIO K CaMOCTOSITEIIHBHOMY HOMCKY METOJIOB PEIICHHUS
NPaKTHYECKUX 3a/]1a4, IPUMEHEHHUIO Pa3IMYHbIX METO/IOB O3HAHNUS;

UCIIONIb30BaTh  PA3JM4YHbIE BUABI JESATENFHOCTH 1O TMOJNYYSHHIO HOBOTO 3HAHHUS, €ro
UHTEpIpETay, MPeodpa30BaHHUI0 U NPUMEHEHHIO B yYEOHBIX CHTYAIMsAX, B TOM YHCIIE TPU CO3/IaHUU
y4eOHBIX M COIATBHBIX TIPOEKTOB;

(GopMUpOBaTh HAy4YHBId THUI MBIIUICHHS, BJIAJAETh HAYYHOH TEPMHUHOJIOTHEH, KIIOYEBBIMU
HOHATUSIMU M METOJAMU;

CTaBUTH U (POPMYIMPOBATH COOCTBEHHBIE 3a/1a4M B 00pa30BaTEIbHON ACATEIBHOCTH U )KU3HEHHBIX
CHUTYaIHsX;

BBISIBIISATH NIPUYMHHO-CIICICTBEHHBIE CBS3M M aKTyaJM3UPOBATh 3aady, BBIIBHIATh THIIOTE3Y €&
pelIeHusi, HaXOAWTh ApPrYMEHTHI IS JIOKa3aTelIbCTBA CBOMX YTBEPXKICHMH, 3aJaBaTh MapamMeTpsl U
KPHUTEPHH PEIICHUS;

AQHAJIM3UPOBATH IOJYYCHHBIE B XOJ€ PEUICHUs 3aadd Pe3yJbTaThl, KPDUTHUECKH OLEHMBATh MX
JIOCTOBEPHOCTH, MPOTHO3MPOBATH H3MEHEHHE B HOBBIX YCIIOBHUSX;

JIaBaTh OLIEHKY HOBBIM CUTYAaIlUsIM, OIICHUBATh IPUOOPETEHHBIN OITBIT;

OCYILIECTBIIATh IIEJICHATIPABIICHHBI IOMCK TIepeHoca CpelCTB U CHOCO0OB  JIEHCTBUS B
podeCCUOHATBLHYIO CPELY;

YMETh MIEPEHOCHUTH 3HAHUS B ITO3HABATENFHYIO M TPAKTUIECKYIO 00JIaCTH KU3HE IS TEITbHOCTH;

YMETh HHTETPUPOBATH 3HAHUSI U3 PA3HBIX YUCOHBIX MPEIMETOB;

BBIJIBUTATh HOBBIE HJICH, TIpEJIJIaraTh OPUTHHAIBHBIC TIOJXOJIBI U PEIICHHS, CTABUTh MPOOIEMbI 1
3aJ1a4u, JIOMyCKAaIoNIe allbTePHATUBHBIE PEIICHHS.

3) padoTa c undopmanmeii:

OpPUECHTUPOBATLCS B Pa3INYHBIX UCTOYHWKAX HH(pOpMaNWu (TeKcTe yuyeOHOro MmocoOus, Hay4HO-
TIOITYJISIPHOW JTUTEpaType, OMONOTHUECKUX CIOBapsX M CHPABOYHHKAX, KOMITLIOTEPHBIX 0a3ax JaHHbBIX, B



Wntepnere), aHanu3upoBaTh MHOOPMAIMIO PAa3IUYHBIX BHAOB M (OpPM NpeACTaBIICHHS, KPUTHUECKU
OLICHUBATH €€ JOCTOBEPHOCTh U HETPOTHBOPEYHBOCTD;

(opMynIHupoBaTh 3aMPOCH U IPUMEHSATH Pa3IMYHbIE METOABI MPH MOUCKE U 0TOOpE OMOIIOTHIECKON
uHQOpMaUK, HeOOXOAUMOM /TS BBEITONHEHHS y4eOHBIX 3a/ay;

npuoOpeTaTh  OMBIT  WCHONB30BaHHA  MH()OPMAIIMOHHO-KOMMYHHKATUBHBIX  TEXHOJIOTHUH,
COBEpPILIEHCTBOBATH KYJIbTYPY aKTUBHOTO HCIIOJIH30BAHMSI PA3IMUHBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITETIbHO BHIOMpATh ONTHMAIbHYI0 QOpMY TpeacTaBlieHHs Ouojormyeckoil madopmanmu
(cxemsl, Tpad KK, AUATPAMMBI, TAOIUIB], PUCYHKH U IPYTOE);

WCIIOJIb30BaTh HAYYHBIH A3BIK B KAUeCTBE CpeACTBa Mpu padote ¢ Onomornyeckoil HHGpopMarue:
NPUMEHSTh XUMHUYECKUE, PU3NUECKIUE U MaTeMaTHYeCKUe 3HAKH U CUMBOJIBI, POpMYJIbl, abOpeBHaTypy,
HOMEHKJIaTypY, UCIOIb30BaTh U IPe0Opa30BbIBATh 3HAKOBO-CUMBOJIMUECKUE CPEACTBA HATISAHOCTH;

BJIaJIeTh HABBIKAMH PACIIO3HABAaHUS W 3alIUTHl MH(POpPMALWHU, HHHOPMALMOHHONW OE30MacHOCTH
JMYHOCTH.

OsJiaieHHe YHMBEPCAILHBIMH KOMMYHUKATUBHBIMH 1eCTBUSIMU:

1) oduenne:

OCYILIECTBIISITh KOMMYHUKAIIMA BO BceX cepax KM3HH, aKTHBHO y4acTBOBATh B JUAJIOTE WM
JUCKYCCHH TIO CYIIECTBY OOCyXIaeMoi TeMbl (YMEHHE 3a/aBaTh BOIMPOCHI, BBHICKA3bIBATh CY>KIACHUS
OTHOCHUTENFHO BBIMIOJTHEHUS MpeiaraeMoi 3ajauy, yYUThHIBaTh WHTEPECH H COTJIACOBAHHOCTH MO3HUIUH
JPYTrUX yYacTHUKOB AMAI0OTa MU TUCKYCCHH);

pacro3HaBaTh HeBepOalbHBIE CpelCTBa OOIICHWS, MOHWMATh 3HAYEHHE COLMAIBHBIX 3HAKOB,
HPEANOCHUIOK BO3HUKHOBEHUSI KOH(DIMKTHBIX CHTyalWi, YMETh CMST4aTh KOH()JIMKTBI M BECTH
HIepETOBOPHI;

BJIJIETh PAa3IMYHBIMH CHOCOOaMH OOIIEHHWS W B3aHMMOJCWCTBHS, IIOHUMATh HAMEPEHHUS APYTUX
JFOJICH, TIPOSIBIIATH YBAKUTEIFHOE OTHOLIEHHE K COOSCETHUKY M B KOPPEKTHOH (hopme GpopMynnpoBaTh
CBOM BO3PAKEHHUS;

Pa3BEPHYTO ¥ JJOTUYHO M3JIaraTh CBOIO TOUKY 3PSHHUS C HCIOIb30BAHUEM SI3BIKOBBIX CPEJICTB.

2) cOBMeCTHasI IeSITeJIbHOCTh:

NOHMMATh U UCIIOJI30BaTh NPEHMYIIECTBA KOMAHIHON ¥ HHAWBUIYyaIbHON paOOTHI IIPU PEIICHUN
Ononorn4yeckoi  mpoOsieMbl, OOOCHOBBIBaTH HEOOXOIMMOCTh HPUMEHEHUS TPYHIOBBIX  (opm
B3aMMOJICHCTBHS IPH PEIICHUN yueOHOH 3a1aum;

BBIOMpATh TEMAaTHKy W METOJIbl COBMECTHBIX JCHCTBHH € Y4ETOM OOIIMX WHTEPECOB U
BO3MOKHOCTEH Ka)kJIOr0 4iIeHa KOJJIEKTHBA;

NPUHAMATBH [IEJIM COBMECTHOH JESITEIbHOCTH, OPTaHW30BBIBATH U KOOPANHUPOBATH ICHCTBHS 110 €€
JOCTW)KEHHIO: COCTaBIISATh IUIAH JEWUCTBUH, paclpenessiTh pOdM C YYETOM MHEHHH YYaCTHUKOB,
00CYKIaTh Pe3yJIbTaThl COBMECTHOM pabOTHI;

OLICHMBATh KAa4eCTBO CBOET0 BKJIAJA M KAKAOTO YYaCTHHKA KOMAHIbI B OONIMH Pe3yJbTaT IO
pa3pabOTaHHBIM KPHTEPUSIM;

npeiaraTh HOBBIE TIPOCKTHI, OICHWBATh WAEHM C TO3HLIUH HOBH3HBL, OPUTHWHAJIBHOCTH,
NPaKTHYECKON 3HAYNMOCTH,

OCYIIECTBIIATh TO3UTHBHOE CTPATErMYECKOE TOBEACHUE B PA3NIMUHBIX CUTYAlUsX, MPOSBISTH
TBOPYECTBO U BOOOPaKCHHE, OBITh MHUIIMATHBHBIM.

OgaieHHe YHUBEPCAIBLHBIMH PeTyJSITHBHBIMH JIICTBUAMU:

1) camoopraHu3amnus:

UCIIOJIb30BaTh OMOJIOTWYECKUE 3HAHUS JJIsl BBISBICHUS MPOOJIEM M UX PEIICHHS B KHU3HCHHBIX H
YUEOHBIX CUTYAIHSIX;

BBIOMpAaTh Ha OCHOBE OHMOJIOTHYECKMX 3HAHHWW IeNIeBble M CMBICIOBBIE YCTAaHOBKH B CBOMX
JEHCTBUSIX M TOCTYNKAax [0 OTHONIGHWUIO K JKUBOW MPHPOJE, CBOEMY 3IIOPOBBIO M 370POBBIO
OKPY’KaIoIINX;

CaMOCTOSITETIbHO OCYIIECTBIISTh MO3HABATENBHYIO JICATENILHOCTD, BBISBIATE MPOOJIEMBI, CTABUTH U
(bopmynmpoBaTh COOCTBEHHBIE 3a/1a4d B 00Pa30BaTENbHOMN NESITEBHOCTH U )KU3HEHHBIX CUTYAaIUsX;



CaMOCTOSITETIBHO COCTaBJATh IUIAaH PEHICHUS MpOOJIeMBbl C YYETOM HMMEIOLIMXCS PECYpPCOB,
COOCTBEHHBIX BO3MOXHOCTEH M MPEANOYTCHN;

JlaBaTh OLIEHKY HOBBIM CUTYALMSIM;

pacumpsTh paMKU Y4eOHOTO TIpeIMeTa Ha OCHOBE JIMYHBIX MPEINOYTECHHIA;

JieNaTh OCO3HAHHBIN BBIOOD, apIrYMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTD 32 PEIICHHE;

OLICHUBATh PUOOPETEHHBIN OIIBIT;

CHOCOOCTBOBATh (DOPMHUPOBAHUIO M MPOSBICHHUIO IIUPOKOH IPYIUIHHU B Pa3HBIX 00JacTAX 3HAHUH,
MOCTOSIHHO TIOBBILIATH CBOM 00pa30BaTeNbHBIN U KyJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTb OLICHKY HOBBIM CHUTyalUsiM, BHOCUTb KOPPEKTUBBI B JEATEIBHOCTb, OLICHUBATh
COOTBETCTBHUE PE3YJIbTATOB LIEIISIM;

BJIaJCTh HAaBBIKAMH I103HABATENILHOW pe(IeKCHH KaK OCO3HAHHS COBEPIIACMBIX JAEHCTBUH H
MBICIUTENIFHBIX TPOLECCOB, MX PE3yJIbTaTOB M OCHOBaHHWH, HCHONB30BaTh NMPHUEMBI peduieKCUH s
OLICHKW CHUTYaIlH, BBIOOPa BEPHOTO PEIICHMUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PELIEHMS 10 UX CHUKEHUIO;

IIPUHUMATh MOTHUBBI U apTyMEHTHI APYTHUX IIPYU aHAJIU3E PE3YJIBTATOB ACSITEIBHOCTH;

3) npuHsiTHE CeOS U IPYTHX:

MIPUHUMATh ce0s, TOHUMasi CBOM HEJTOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apI'yMEHTHI APYTHUX IIPU aHAJIU3€ PE3YJIBTATOB ACITEIBHOCTH;

IPU3HABATh CBOE MIPABO U MPABO APYTUX HA OMINOKHU;

pasBUBATh CIIOCOOHOCTH IOHUMATh MU C MO3ULMU APYTOT0 YeJIOBEKA.

HNPEIMETHBIE PE3YJIBTATBI

[MpeameTrHble pe3ynbTaThl OCBOEHHSI coiepkaHus ydeOHoro mpeamera «buonmorus» Ha
yIIyOJIEHHOM YpPOBHE OPHCHTHUPOBAaHBI Ha OOecleYeHHe NPOQWIBHOTO OOY4YCeHHsS OOydYaroUIuXCs
ounonornu. OHU BKIIOYAIOT: CHeUU(UYECKUE IUIsi OMOJOTMH HAy4HbIE 3HAHUS, YMEHHS M CIIOCOOBI
JEHCTBUII TI0 OCBOGHWIO, HMHTEpHpPETalMd W MpeoOpa3oBaHHWIO 3HAHWH, BUABI JACATENBHOCTH II0
TIOJYYEeHHUIO HOBBIX 3HAHWI U WX NMPUMEHEHUIO B Pa3InYHBIX y4eOHBIX, 8 TAKXKE B pealbHBIX KHU3HEHHBIX
cutyanusix. [IlpenqmeTHsie pe3yabTaTsl HpeACTaBIEHBI IO TOAAM U3Y4EHHS.

[IpenMeTHBIE pe3ysbTaThl OCBOCHHUS ydeOHOro mnpeamera «buosorus» B 10 Kaacce NOIKHBI
OTpakaTh:

c(OPMHUPOBAHHOCTh 3HAHMW O MECT€ M POIM OHOJOTMM B CHCTEME ECTECTBEHHBIX HayK, B
(OpMHPOBAaHMM €CTECTBEHHO-HAyYHOH KapTHHBI MHpPA, B IO3HAHMM 3aKOHOB MPUPOIBI M DPELICHUH
npoOjeM paluOHAIBHOIO NPHPOJOIOIL30BAHUS, O BKJIAZAEC POCCHHCKUX W 3apyOC)KHBIX YYEHBIX B
pasBUTHE OMOJIOTHY;

BJIaJICHUE CHUCTEMOM OWOJOTrMYECKMX 3HaHUH, KOTOpass BKJIOYACT: OCHOBOIIOJIATAIOLIHNE
Ouoslornyeckue TEPMHMHBI W MOHATHS (KH3Hb, KIETKa, OpraHu3M, MeTa0oau3M, TIOMeocTa3s,
CaMOpEryJIsiLUs, CaMOBOCIIPOU3BEICHNE, HACIEICTBEHHOCTh, W3MEHYMBOCTb, POCT MU Pa3BUTHE),
ounonoruueckue teopun (kinetouyHas teopus T. lllBanna, M. lllneiinena, P. BupxoBa, xpoMocoMHas
Teopusi HacieiacTBeHHOCTH 1. Moprana), yuenns (H. . BaBumoBa — o meHTpax MHOrooOpasus u
NPOUCXOXKJICHUS KYJIbTYPHBIX DPAacTE€HHWH), 3aKOHbI (€OIMHOOOpa3usi MOTOMKOB IIEPBOTO IIOKOJICHHS,
paclIenyIeHus, YUCTOTHl raMeT, He3aBHCUMOro HacjenoBaHus . MeHnens, roMOJOTHYeCKUX PsIOB B
HacneacTBeHHoH n3menunsoctu H. V. BaBuiosa), npuHINIIBL (KOMIUIEMEHTapHOCTH);

BJIaJICHUE OCHOBHBIMH METOAaMH HAayYHOI'O MO3HAHUs, HCHONb3YEMBIX B OHOJIOTHYECKUX
MCCIIEIOBAHUSX KHUBBIX O0BEKTOB (ONMCaHUE, U3MEPEHNE, HAOIOAEHUE, SKCIIEPUMEHT);

YMEHHE BBIACHATh CYIIECTBEHHBIE NPU3HAKK: BHUPYCOB, KIETOK NPOKAPHOT M 3YKApHOT,
OJTHOKJIETOUHBIX ¥ MHOTOKJIETOUHBIX OPIraHU3MOB, B TOM 4HCJe OaKTepHii, rpuOo0B, pacTEHHUH, >)KUBOTHBIX
M 4YeJOBEKa, CTPOCHHUS OPraHoB M CHCTEM OpPraHOB pAacCTeHHH, >KUBOTHBIX, YEJIOBEKa, IMPOLECCOB
KU3HEIEATEIbHOCTH, NPOTEKAIOIINX B OPraHW3Max PacTeHUH, )KUBOTHBIX M YeJOBEKa, OMOIOTHYECKUX
nporeccoB: oOMeHa BewlecTB (MeTaboJIM3M), IMPEBpALeHHUs SHEPTUH, OPOXKEHHs, ABTOTPOPHOrO M



reTepoTpoQHOT0 TUNOB MNUTAaHUS, (DOTOCHHTE3a M XEMOCHHTE3a, MHUTO3a, MeHo3a, TraMeTOreHesa,
aMOpHOTeHe3a, NOCTIMOPUOHAILHOTO Pa3BUTHS, Pa3MHOKEHUS], HHIUBUIYaJIbHOTO Pa3BUTHUS OpraHU3Ma
(oHTOTEHE3a), B3aUMOACHCTBHS T€HOB, TETEPO3HCa, HCKYCCTBEHHOTO 0TOODA;

YMEHHUE yCTAaHABIMBATh B3aUMOCBSI3U MEXy OPraHOMIAMH KJIETKH M UX (QYHKIHUSIMH, CTPOCHUEM
KJIETOK pa3HbIX TKaHEed W WX (QYHKUUSAMH, MEXAy OpraHaMM M CHUCTEMaMH OPraHoOB y pPacTeHHH,
JKUBOTHBIX U Y€JIOBEKa M UX (PYHKIHAMHU, MKy CUCTEMaMH OPraHOB M UX (PYHKIHMAMH, MEXKIy dTamaMu
oOMEeHa BeIEeCTB, STamaMd KJIETOYHOIO M[HKIa M JKU3HEHHBIX IIMKJIOB OPraHU3MOB, JTallaMH
SMOPHOHAILHOTO Pa3BUTHSI, TEHOTHIIOM U (PEHOTUIIOM, (PEHOTHUTIOM U (PaKTOpPaMHu cpellbl OOUTaHUS;

YMEHHE BBISIBIISITH OTIUYUTEIbHBIE TPU3HAKU )KUBBIX CUCTEM, B TOM YHCIIE PACTCHUI, )KUBOTHBIX H
YeJI0BeKa;

YMEHHE UCIIOJIb30BaTh COOTBETCTBYIOLIME AapryMEHTHI, OHMOIOTHYECKYI0 TEPMUHOJOTHIO H
CHUMBOJIMKY IS JOKa3aTeNbCTBA POJCTBA OPraHU3MOB Pa3HBIX CHCTEMAaTHUECKUX TPYIII;

YMEHHE pellaTh OHOJOTMYecKHe 3aJadud, BBIABISATH NPUYUHHO-CIECACTBEHHBIC CBS3U MEXKIY
UCCIeyeMbIMUA OMOIOTHYECKMMH POLIECCAMU U ABJICHUSMHU, JIeNIaTh BEIBOABI M MPOTHO3BI HA OCHOBAHUH
MOJY4YEeHHBIX PE3YNbTaTOB;

YMEHHUE BBITIOIHATH JIA00OPAaTOPHBIE M MpaKTH4eckue paboThl, coOMoaaTh MpaBmwia mpu padoTe ¢
y4eOHBIM U JJAOOPATOPHBIM 000PYIOBaHUEM;

YMEHHUE BBLIBHTATh THIIOTE3bI, MPOBEPSATh MX IKCICPUMEHTAIBHBIMU CPEICTBAMHU, (OPMYIUPYS
LeJb CCIIeJOBaHMs, aHATTM3UPOBATh MOJyYCHHBIC PE3YIbTAThI U IENaTh BHIBOIBI;

YMEHHUE y4acTBOBATh B YUeOHO-HCCIIEAOBATENHLCKON padoTe 10 OMOJIIOTHH, KOJIOTHH M METUILIMHE,
MPOBOAMMON Ha 0a3e MIKONBHBIX HAYYHBIX OOMIECTB, W IyOJIMYHO TMPEICTaBIATh MONyYeHHBIS
pe3yIbTaThl Ha YICHUIECKUX KOH(PEPEHITHIX;

YMEHHE OIICHWBATh JTUYECKHE ACIEKTHI COBPEMEHHBIX HCCIIEZIOBAaHWN B 00JACTH OMOJOTHH U
MEIWIHUHEl (KJIOHWPOBaHWE, WCKYCCTBEHHOE OIUIOJIOTBOPEHHE, HANpaBICHHOE W3MEHEHHWE TEeHOMa W
CO3/IaHHE TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYIIECTBIISITh OCO3HAHHBIA BEIOOp Oymaymiedl mpodeccHoHANBFHOW NesSTeNbHOCTH B
obmactu OWONOTHH, METUIIMHBI, OWOTEXHOJOTHH, BETEPUHAPWH, CEIBCKOTO XO3AWCTBA, MHIIEBON
MPOMBINIUIGHHOCTH, YTIIyONSATh IO3HABATEIbHBIN HMHTEpEC, HANpaBIICHHBIH Ha OCO3HAHHEIM BBIOOD
COOTBETCTBYIOIIEH NMpodeccuu u MpooHKeHNne ONOIOTHIECKOro 00pa30BaHUs B OPTaHNU3AIIUAX CPETHETO
po(heCCHOHATBHOTO U BBICIIIET0 00pPa30BaHU.

[IpenMeTHBIE pe3ynbTaThl OCBOCHHUs ydeOHoro mpeamera «buomorus» B 11 Kiacce NOIKHBI
OTpaXkaTh:

c(hOpMHUPOBaHHOCTh 3HAHWUH O MECTe W POJM OHOJOTHM B CHCTEME ECTECTBEHHBIX HAyK, B
(hOpMUPOBaHUHN COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTHHBI MUPA, B TIO3HAHWU 3aKOHOB MPHPOJBI U
pEIIeHN: 3KOJOTHYECKUX MPOoOJIeM YeIOBEeYeCTBa, a TaKKe B PEIICHHH BOMPOCOB PallMOHAIHHOTO
MIPUPOJIOTIONB30BAHUSA, U B (HOPMUPOBAHUH IIEHHOCTHOTO OTHOIIEHUS K MPHUPO/IE, OOIIECTBY, YEIOBEKY, O
BKJIaJIe POCCUHCKHUX U 3apYOEIKHBIX YIEHBIX-OHOIOTOB B pa3BUTHE OMOJIOTHH;

YMEHHE BIQJIETh CHUCTEeMON OWOJIOTMYECKUX 3HAHWH, KOTOpas BKIIFOYAET OIpENeIeHUus |
MMOHUMaHUE CYITHOCTH OCHOBOIIOJIATAIOIINX OMOJIOTHYECKUX TEPMUHOB W IOHATHH (BUA, SKOCHCTEMA,
ouocgepa), Ouosoruueckue Teopuu (dBoJonMOHHAs Teopus Y. JlapBuHa, CHUHTETHYECKAs TEOPHs
sBomonnn), yaerusa (A. H. CesepuoBa — o myTsx u HampasieHusx somonnn, B.W. Bepranckoro — o
o6uocdepe), 3akoHsl (TeHeTHUECKOTO paBHOBecHs J[x. Xapau u B. BaitaOepra, 3apoapImeBoro cxo/cTaa
K. M. bopa), npasmira (Munumyma HO. JInOmxa, 3KOJOTHYECKOW MHPAMHUILI SHEPTHH), THUITOTE3BI
(runoresza «mupa PHK» V. 'unbepra);

YMEHHUE BIaJIeTh OCHOBHBIMH METOJIAMH HAYYHOTO MO3HAHMUSI, MCIIOIB3yEMbIMU B OMOJIOTUYECKUX
UCCIIC/IOBAHUSAX JKUBBIX OOBEKTOB M JKOCHCTEM (ONHCaHHE, U3MepeHHe, HaOIoJeHne, YKCIIEPUMEHT),
croco0aMH BBISIBJICHHUS M OIIEHKH aHTPOIIOTEHHBIX U3MEHEHHH B TIPUPO/IE;

YMEHHUE BBIICTATH CYNIECTBEHHBIC NMPH3HAKHU: BHUJIOB, OMOTEOIEHO30B, DKOCUCTEM W OHnocdepsl,
CTaOMIIM3UPYIOIIETO, JABMXKYIIETO M Pa3phIBAIONIETO ECTECTBEHHOI'O OTOOpa, alIoNaTPUYECKOro |
CHUMITaTPUYECKOT0 BHJI000Pa30BaHUs, BIUSHUS JBHKYIIUX CHJI JBOJIOIUHM HAa T€HO(POHJ TOMYJISIINY,



NPUCTIOCOOJIEHHOCTH OpraHu3MOB K CpeAe OOWTaHHs, 4YepeloBaHMsA HAlpPaBICHUN 3BOJIIOLMNH,
KpPYrOBOpOTa BELIECTB M MOTOKA YHEPTUHU B IKOCHUCTEMAX;

YMEHHE YCTaHaBIMBATh B3aWMOCBS3M MEXKIy INPOLECCAMU HBOJIONMHU, ABWXYILIUMH CHIAMH
AHTPOIIOTeHEe3a, KOMIIOHEHTAMH Pa3JInYHBIX SKOCHCTEM U MPHUCIIOCOOICHUSIMHI K HUIM OPTaHU3MOB;

YMEHHE BBISIBIATH OTIMYUTEIbHBIEC IPU3HAKN KHUBBIX CUCTEM, IPUCIIOCOOICHHOCT BHJIOB K Cpesie
o0uTaHusi, aOMOTHYECKHX M OHOTHYECKHMX KOMIIOHEHTOB 3KOCHUCTEM, B3aHMOCBS3€H OpPraHW3MOB B
coobmiecTBax, aHTPOIOTeHHBIX M3MEHEHHI B 9KOCHCTEMaxX CBOEH MECTHOCTH;

YMEHHE UCIIOJIb30BaTh COOTBETCTBYIOLIME AapryMEHTHI, OHMONOTHYECKYI0 TEPMUHOJOTHIO H
CHUMBOJIMKY U JOKA3aTelbCTBAa POJICTBA OPraHU3MOB Pa3HBIX CHCTEMATHUYECKHX TPYII, B3aHMOCBSI3H
OpraHM3MOB M cpelOpl OOWTaHWs, EAWHCTBA 4YeNOBEYECKHX pac, HEOOXOAWMOCTH COXpPaHECHHUS
MHOT000pa3usi BUIOB U SKOCHCTEM KaK YCIOBHS COCYIIECTBOBAHUSI TPUPOIBI M YEIOBEUECTBA;

YMEHHE pelaTh OHOJOTWYecKHe 3aJadud, BBIABISATH NPUYUHHO-CIECACTBEHHBIC CBS3U MEXKIY
UCCIIeAyeMbIMUA OMOJIOTHUECKIUMH POLIECCaMU U SBJICHUSIMHU, JIeNIaTh BEIBOJBI M IPOTHO3BI HA OCHOBaHHUU
MOJY4YEeHHBIX PE3YNbTaTOB;

YMEHHUE BBITIOIHATE JIA0OPAaTOPHBIC M MpaKTH4ecKue paboThl, coOM0IaTh MpaBuia npu padoTe ¢
y4eOHBIM U JJA0OPATOPHBIM 000PYI0OBaHUEM;

YMEHHUE BBLIBHTATh THIIOTE3bI, MPOBEPSATh MX IKCICPUMEHTAIBHBIMU CPEICTBAMHU, (OPMYIUPYS
eJIb UCCIICA0BAHNMA, aHAJIM3UPOBATD IMOJTYUYCHHBIC PE3YJILTATHI U JCJIaTh BBIBOIBI,

YMEHHUE y4acTBOBATh B YUEOHO-HCCIIEAOBATENHLCKON padoTe 10 OMOJIOTHH, KOJIOTHH M MEIUIIMHE,
HpOBOI[HMOﬁ Ha Oa3e MIKOJBHBIX Hay4YHBIX O6HICCTB, u HYGHI/I‘IHO MMpEACTaBIATL IMOJTYUYCHHBIC
PEe3yJIbTaThl HA YICHHIECKUX KOH(PEPECHIHX;

yYMEHHE OICHUBAThH TUIIOTE3bl U TEOPHHU O MPOUCXOXKICHUH KH3HH, YETIOBEKa U YEIIOBEYECKHUX pac,
0 MPUYMHAX, TIOCTIEICTBUAX U CIoco0aX MMpeIoTBpaIIeHUs TI00ANBHBIX H3MEHEHHH B Onocdepe;

YMEHHE OCYIIECTBIATh OCO3HAHHBIH BBIOOp Oynymieil mpodeccHoHANBPHON IeATeNTbHOCTH B
obymacTi  OMOJIOTHH, SKOJOTHWH, HPUPOJONONB30BAHMS, MEIHWIMHBI, OHOTEXHOJOTHH, ICHXOJIOTHH,
BETEPUHAPHH, CEIECKOTO XO3AHCTBA, MUIIEBOI MPOMBIIUICHHOCTH, YTIIyOIsATh II03HABATEIbHBIN HHTEPEC,
HaIpaBJICHHBI HA OCO3HAHHBIN BBIOOP COOTBETCTBYIOMIEH MPO(ECCHH B MPOIOIDKEHAE ONOTIOTMIECKOTO
00pa3oBaHMs B OPraHU3ALMIX CPEAHEr0 NPo(heCCHOHATILHOTO M BBICIIET0 00pa30BaHMsI.



TEMATUYECKOE IINTAHUPOBAHUE

10 KUIACC
KoJnuecTBo yacos DJ1eKTPOHHbIE
HaumeHoBaHMe pa3aesioB U TeM (uudposbie)
Ne n/n Kontpoabnsie  IIpakTuueckue
MPOrpaMMbl Bcero o0pa3oBaTteibHbIE
padoTsI padoThbI pecypeni
1 buonorus kak Hayka
2 JKuBble CHCTEMBI U MIX H3Y4CHHUE
3 Buonorus knetku 0.5
4 Xumuueckast OpraHu3anus KIeTKu 10
5 Crpoenue u (HyHKINHU KIETKH 8
5 OOMeH BellecTB U NPEBPAICHUE SHEPTHU B 9 1
KJIETKE
7 HaCJ'Ie,I[CTBeHI:I.aH uHpopmanys u 9 05
peanuzanus e€ B KIeTKe
JKU3HEeHHBIN UK KIETKH 6 1
Crpoenue u (yHKLIUN OpPraHU3MOB 17 15
10 Pa3mHOXEHME U pa3BUTHE OPTaHU3MOB 8 15
1 I'eHeTnka — HayKa O HACJIEJICTBEHHOCTH U 5 05
W3MEHYUBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACIIECTBEHHOCTH 10
13 3aKOHOMEPHOCTH N3MEHYHBOCTH 6
14 I'eneTtnka yenoseka 3 0.5
15 Cenekiusi OpraHnu3MOB 4 1
16 BbuoTtexHomorus u cuHTETHYECKAsE OMONIOTHA 4
17 PesepBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 102 0 13




11 KJIACC

KoanuecTBO yacoB JJ1eKTPOHHBIE
HaumeHoBaHMe pa3aesioB U TeM (undposbie)
Ne n/m Kontpoabneie  IIpakTnueckmne
NporpaMMsI Bcero o0pa3oBaTe/ibHBIE
padoThI padoThI
pecypchbl
1 3apoxIeHne U pa3BUTHE 3BOIIOLUOHHBIX 4
MPEICTaBICHUH B OMOJIOTHU
MuxkposBosoniys U €€ pe3yabTaThl 14 2
Makpo3Boironus U €€ pe3yJbTaThl 6
[IpoucxoxneHre U pa3BUTHE KU3HU HA
4 P A P 15 15
3emie
5 [IponcxoxneHue yenoBeka — aHTPOIIOTeHe3 10 1
DKOoJIOrusl — HayKa O B3aMMOOTHOIIEHHUSIX
6 OpPTaHU3MOB M HA/IOPraHU3MEHHBIX CUCTEM C 3 0.5
OKpy>Karollie cpeoi
Opranu3Msel U cpeia OOUTaHUS 15
JKoJIoTHUs BUJIOB U MOIYJISIUIHA 0.5
OKOJ0THs COO0IIECTB. DKOIOTUIECKHE
9 12 0.5
CHCTEMBI
10 Buocdepa — rmobanpHast sxocucrema
11 UYenosek 1 oOKpyXkaromas cpeaa
12 Pe3epBHOE Bpems
OBLIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 0 7.5







IHOYPOYHOE IINTAHUPOBAHHE
10 KJIACC

Ne
n/n

Tema ypoka

KoanyecTBo yacoB

Bcero

Kontpoabubie  IlpakTuyeckue
padoTsI padoThI

Jara
U3yYeHUs

DJIeKTPOHHBIE
nudposbie
o0pa3oBaTe/ibHbIE

pecypcbl

buonorus kak KOMITJIEKCHas HayKa U KaKk
4acTh COBPEMEHHOT0 00IIIecTBa

’KuBble cUCTEMBI M HX CBONCTBA
YpoBHEBast OpraHU3anys KUBBIX CHCTEM
Hcropust OTKpBITHS M H3YIECHUS KIETKH.
Krnerounas teopus

MeTo1bl MOJNIEKYJISIPHOU U KJIETOUHOU
ouonorun. [IpakTrueckas padora «M3yuenue
METO/IOB KJIETOYHOW OMOJIIOTHA
(xpomarorpadus, 3nexkTpodopes,
muddepeHnmanbHoe eHTpU(yTUpOBaHue,
[ILP)»

XUMHUECKUI COCTaB KIETKU

MuHepasbHbIe BEIIeCTBa KICTKH, UX
Ouosoruueckast poib

05

OpraHuveckue BeniecTBa KIETKH — OEJKH.
JlaGopatopnas padora «OOHapysxeHHEe
0EJIKOB C TIOMOIIBIO0 KAYECTBEHHBIX PEaKITHii»

CBoiicTBa, KiacCUpUKAIM U (yHKITHH
0enKoB

05

10

Oprannueckre BemecTBa KIeTKH —
YTIEBOIBI

11

OpFaHI/I‘JGCKI/IC BCIICCTBA KJICTKU — JIMIIUAbI




Hyxneunossie kucnotsl. JJTHK u PHK.
JlaGoparophas padora «/ccnenoBanue

12 HYKJICMHOBBIX KHUCIJIOT, BBIJICJICHHBIX W3 05
KJIETOK Pa3IMYHBIX OPraHU3MOBY

13 Crpoenue u ¢pynkuuu ATD. JIpyrue
Hykieozuarpudocharsr (HTD)

14 CexBenupoBanue JJHK. Metoasl reHOMHKH,

TPAHCKPHUIITOMUKH, IPOTEOMHUKH

15 MeTop1 CTPYKTYpHOU OHOIOTHH

16 Tuns! knetok. [IpokapuoTnyeckas KieTka
CrpoeHue 3yKapuoTHYECKON KIIETKH.

17 [Ipaktnueckas padora «3yueHune CBOHCTB 0.5
KIIETOYHOW MeMOpaHBD»

18 [ToBepxHOCTHBIH anmapar KJIeTKH
OnHomeMOpaHHBIE OPraHOMIBI KJIETKH.

19 [IpakTnueckas padora «M3yueHre ABIKEHUS 0.5
[UTOIIA3MBI B PACTUTENBHBIX KIETKAX)

[NonmyaBTOHOMHBIE OPTaHOUIBI KJIETKH:

20 MUTOXOHJIPUH, IUTacTHIBL. JlabopaTopHas 05
pabora «VccnenoBanue miua3mMonnsa 1 '
JIeTIIIa3MOJIN3a B PACTUTENBHBIX KIETKAX»

21 HememOpaHHbIe opraHoub! KIETKH

22 Crpoenue u QyHKIUH sipa
CpaBHUTENbHAS XaPAKTEPHUCTHKA KIIETOK

23 sykapuoT. Jlabopatopnas padota «3yueHue 05
CTPOCHUSI KIIETOK Pa3IMYHBIX OPTaHU3MOBY
ACCHMUWIISALIUS U TUCCUMMJISIIINS — JIBE

24 CTOpOHBI MeTabonu3ma. Tunsl oOMeHa

BemiecTB. JlaboparopHas padota «3yuenue
KaTaJIMTHYECKOI aKTUBHOCTH ()epMEHTOB (Ha




npuMepe aMuIa3bl UJIN KaTaJ'IaSI:I)»

DepMEHTATUBHBIN XapaKTep PeaKLUi
KJIETOYHOTO MeTabonu3ma. JlaboparopHas

25 pabota «/3yueHue pepMEHTATHBHOTO 1 0.5
paclenyienys IepoKCcuaa BOJOPOIa B
PacTUTENBHBIX U KUBOTHBIX KJIETKAX»

26 Benku-akTHBATOPHI U OCIKU-UHIHOUTOPBI

27 ABTOTpOdHBIH THIT 0OMEHa BEIECTB

28 doTocuHTe3
Xemocunres. JlabopaTopHas paboTa

29 «CpaBHeHue mporeccoB POTOCHHTE3A U 1 0.5
XEMOCHHTE3a)»
AHa’po0OHbIC OpraHu3Mbl. Buabl OpoxeHwus.

30 Jlaboparopras padora «CpaBHeHHE 1
MPOIIECCOB OPOKEHHS U IBIXAHUS
AnpoOHBIE OPraHU3MBI. JTaIlbl

31 SHEPTeTHYECKOTO OOMeHa. DHeprus 1
MeMOpaHHOIO TpaguenTa npoToHoB. CHHTE3
ATO®: Pabora mpotonHoi AT®-cuHTa3s!
O60011eHre U cucTeMaTH3alMs 3HAaHUH 110
TeMe "OOMeH BelecTB U IpeBpallieHnue

32 sHepruu B kietke" / Konrponbhas pabora no 1
Teme "OOMEH BEIIECTB U MIPEBPAIICHIE
SHEpPTrUH B KieTKe"

33 Peakuuu MaTpuuHOrO CUHTE3a

34 Tpanckpunims — mMaTpuunsli cuHTe3 PHK

35 Tpancasanus 1 e€ 3ransl

36 Koauposanue amunokuciot. Pons pubocom B 1
OuocuHTe3e Oenka

37 Opranuszaiys reHoMa y NpoKapuoT U 1




JYKapHOT

MOHGKYHHPHBIC MCXaHHN3MBbI S9KCIIPECCUHN

38 TCHOB Y DyKapHOT
Bupycsl — HekieTouHble QOPMBI )KU3HU U
39 o0sMraTHeie mapa3uThl. [IpakTuueckast 0.5
pabota «Co3gaHue MOJICIId BUPYCay
40 Bupycurle 3a00eBaHus YeIOBEKa,
JKUBOTHBIX, pACTEHUI
41 HanoTtexHonornu B OHONIOTHN U METUITITHE
42 JKU3HEeHHBIN UK KIICTKH
43 Martpuunsiit cuate3 JJHK
Xpomocomel. JlabopaTopHas pabora
44 «M3y4eHne XpoMOCOM Ha TOTOBBIX 0.5
MUKpOTpenaparax»
45 Jenenne KIETKH — MHUTO3
Tumne! kneTok. Kapuoknnes u MUTOKUHES.
Perynsiust )KU3HEHHOTO IMKIIA KIIETOK.
46 JlaboparopHas pabora «HabmoneHne Muto3a 0.5
B KJIETKaX KOHYMKa KOpeIlKa JTyka (Ha
TOTOBBIX MHKPOITpEnapaTax )
O6001IeHne u cucTeMaTu3alys 3HaHUH 110
temam "Hacnencreennas uadopmarms u
47 peanm3anus ee B kietke", "JKu3HeHHBIN ITUKIT
knetku" / KontponbHas paborta o Teme
"Peakuny MaTpuYHOTO CHHTE3a"
48 Opraau3m Kak eIMHOE IeJT0e
49 Txanu pactenuit. JlabopatopHas pabora 05
«M3ydyeHne TkaHel pacTeHUI» '
50 TxaHu KUBOTHBIX U YenoBeka. JlaboparopHas 05

pabota «l3yueHne TKkaHel KUBOTHBIX)




Opransl. Cuctemsl opratos. JlabopatopHas

51 pabota «l3yueHue opraHoB IBETKOBOTO 1 0.5
pacTeHus»

52 Omnopa Teaa OpraHu3MOB

53 JIBr>keHHEe OPraHu3MOB

54 [Iutanne opraHU3MOB

55 [Turanne MO3BOHOYHBIX )KUBOTHBIX. 1
[InmeBapuTenbHast CUCTEMA YEI0BEKa

56 JpIxanue opraHu3MoB 1

57 JpIxanue mo3BOHOYHBIX JKUBOTHBIX U 1
YenoBeKa

58 TpaHCIIOPT BEIIECTB Y OPraHU3MOB 1

59 KposeHnocHas cucrtema mo3BOHOYHBIX 1
’KMBOTHBIX M YeJIOBEKa

60 Brigenenue y opraHu3mMoB 1

61 3amuTa y OpraHu3MoB 1

62 NmMmyHHas cucreMa yenoBeka 1

63 Pa3npaxxuMoCTb U perysinus y OpraHiu3MOB 1

64 ['ymopainbHasi peryisuust ¥ SHIOKPHHHAS 1
crcTeMa KUBOTHBIX U YellOBEKa

65 @DopMbI pa3MHOKEHHST OPTaHH3MOB 1

66 [TosoBOE pasmMHOKEHHE

67 Meiios
I'ameTorene3. O0pazoBaHue U Pa3BUTHE

68 MIOJIOBBIX KJIETOK. JIabopaTopHas padora 1 05
«U3yueHne cCTpoeHUs MOJIOBBIX KIETOK Ha '
TOTOBBIX MHKPOITPETIapaTax»

69 WuauBrayanbHOE pa3BUTHE OPTaHU3MOB — 1

OHTOI'CHEC3




70

3akJagKa OpraHoB U TKaHEH 13
3apOABIIIEBBIX TUCTKOB

71

Poct u pazButHe ®*uBOTHBIX. JJabopartopHas
pabota «BbIsIBIeHNE TPU3HAKOB CXO/ICTBA
3apOABIIICH MTO3BOHOYHBIX YKUBOTHBIX)

0.5

72

73

PasmHOXEHME U pa3BUTHE PACTCHHIA.
JlabopaTtopHnas pabota «CTpoeHHE OpraHoOB
Pa3MHOYKEHUS BBICIITNX PaCTCHHI»

O06001IeHne U cucTeMaTU3alys 3HaHU| 110
teme "CTpoeHue U QyHKIMH OpraHu3MOB" /
KonTponbHas pabora o teme "CtpoeHue u
({yHKINU OpaHU3MOB"

0.5

74

75

Hctopust ctaHOBNEHUS ¥ Pa3BUTHUS TCHETUKU
Kak Haykd. OCHOBHBIC TIOHSTHSL 1 CUMBOJIBI
reretrukn. JlaboparopHas padora
«/Ipo3oduiia kak 00BEKT TeHETHUSCKUX
UCCIeJOBaHUID

3aKOHOMEPHOCTH HACJIeI0BaHHS IPU3HAKOB.
MoHoTHOpHIHOE CKpEIUBaHNE.
[IpakTnueckas padora "N3yuenue
Pe3yJIbTaTOB MOHOTHOPHIHOTO CKPEIIMBAHHS
y npo3oduisr”

05

0.5

76

[uTonorudeckne 0CHOBEI MOHOTHOPHTHOTO
CKpEILLNBaHUsA

77

78

Ananusupyolee ckpemuBanne. Henoianoe
JOMHUHHUPOBaHHE

Hurnbpunnoe ckpeuuBanue. [Ipakrnueckas
pabota «/3yueHme pe3yapTaToB
JUTHOPHUTHOTO CKPEIIUBAHUS Y APO30QDHITBD)

0.5

79

]_[I/ITOJ'IOI‘I/I‘-IGCKI/IG OCHOBBI I[I/II‘I/I6pI/I)_IHOFO
CKpCIIBaHUA




80 CuenyieHHOE HacleI0OBaHUE TPU3HAKOB 1
81 XpoMocOMHas TEOpHsI HACIEACTBEHHOCTH 1
82 I'eneTtnka nona 1
83 ['eHOTHIT KaK [IEOCTHAS CUCTEMA 1
84 I'eHeTnueckuii KOHTPOJIb PA3BUTHS PACTEHUH, 1
KUBOTHBIX M YeJIOBEKa
85 W3meHunBOCTh NpU3HAKOB. Buabl 1
N3MEHYNBOCTH
86 MonundurkannoHHass U3MEHIHBOCTh 1
BapuaunoHHbIi psa 1 BapuallMOHHAsI KPUBAsL.
JlaboparopHas padora «VccnenoBanue
87 3aKOHOMEPHOCTEH MOTUPUKAITUOHHOM 1 0.5
M3MEHYNBOCTH. [locTpoeHre BapHaiioHHOTO
pslia ¥ BapUallMOHHON KPUBOM»
88 I'enHoTunIueCcKast U3BMEHUYUBOCTb. 1
KomOuHaTnBHAS HI3MEHUYUBOCTH
MyTainoHHas N3MEHIUBOCTb. [IpakTnyeckas
89 pabota «MyTaruu y 1po30¢huibl (Ha TOTOBBIX 1 0.5
MHUKpoTIpenapaTax)»
90 3aKOHOMEPHOCTH MYTaIMOHHOTO TIpoliecca. 1
ONUreHeTuKa v SIUTCeHOMHKA
O60011eHne 1 cucTeMaTU3alys o TeMe
o1 "I'eneTnka - Hayka O HACJIEICTBEHHOCTH U 1 05
W3MEHYUBOCTH opranu3mMoB" / KoHTponbHas '
pabora o treme "I'eHeTnka"
92 I'enetuka yenoseka. [Ipaktuueckas pabota 1
"CocTaBieHre 1 aHaIu3 POJIOCIOBHOMN"
93 MeToasl MEIUIIMHCKOM TeHETUKHU 1
94 3HaueHHEe MEANIMHCKON TeHETHKH B 1 05

nNpeaAOTBpAIlICHHUU U JICUCHUU TCHCTUUCCKUX




3a00JIEBAHUN YETIOBEKA

OCHOBHBIC TTOHSATHUS CENCKIIUH.
JlabopatopHas padota "H3ydeHue copToB

95 . 1 0.5
KyJIbTYPHBIX PaCTEHHUI U TIOPOJ TOMAITHUX
KUBOTHBIX"
MeTo/TbI CeNIeKIIMOHHON PabOTHI.

96 Jlabopatophas padora "V3yueHne MeTO10B 1
CeJIeKUUU pacTeHun"
JocTiKeHUs CeNeKIUU PACTCHUM U

97 XKHUBOTHBIX. [IpakTdeckas paboTa 1
"IIpuBuBKa pacTeHut"

98 CoxpaHenne, U3ydeHHe U UCTIOIH30BAHNE 1 05
TCHETHUYECKHIX PECYPCOB
buoTexHoorus kak Hayka U OTpacib

99 npousBozcTBa. [IpakTrueckas padora 1
"U3y4eHne 00beKTOB OMOTEXHOIOTUN"

100 OCHOBHEbIE HaITpaBIIEHUS] CHHTETHYECKUN 1
OuosIorUH

101 XpOMOCOMHAs U T€HHAsI HHKEHEPUS

102 MenuuuHcKre OMOTEXHOIOIMHA

OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 135




11 KJIACC

KoanuecTBO yacoB DJ1eKTPOHHBbIE
Ne ara udposbie
n/n Tema ypoka Bcero Kormpoarsnie | Ilpaxraaeckue iyqennﬂ :6:al;oBaTeanble
padoThI padoThI pecypesl
1 OBomononHas teopus Y. Jlapsuna 1
5 JBMKy1IMEe CUJIBI 3BOIOLUHU BUAOB 10 Y. 1
HapBuny
3 Bopr0a 3a cymecTBoBaHNE, €CTECTBEHHBIN 1 1
WCKYCCTBEHHBIH 0TOOD
4 DOopMHPOBAHUE CUHTETHYECKON TEOPUU 1
IBOJIIOLNH
5 OTarbl HBOIOIIMOHHOTO TIpOIecca: 1
MUKPO3BOJIIOLIUS U MaKPOIBOIIOIHS
6 [Momynsiuust — sneMeHTapHas eTUHALA 1
9BOJIIOLMU
3aKOoH reHeTH4ecKoro pasHoBecus [Ix.
7 Xapmu, B. Baitn6epra. JlabopaTopHas pabota 1 05
«BblLsBIIEHNE N3MEHUUBOCTH y 0cO0ei ’
OJTHOTO BHIa»
8 OneMeHTapHbIe (HaKTOPBI 3BOTIOLUH 1
9 O ekt ocHoBaTemns. DpdexT OyTHIIIOYHOTO 1
TOPJIBIIIKA
10 Murpanuu. M30a51uu nomyasiiui: 1
reorpaduueckas, Onosoruveckas
11 EcrecTBeHHBIN 0TOOp — HanpaBJISIOLIMN 1
(hakTOp IBOJIIOLIUH
12 ITonoBoii oTOOp
13 [Ipucnoco01eHHOCTh OPraHu3MOB Kak 0.5




pe3yJIbTaT MEKPO3BOJIIOIUH. JlabopaTopHas
pabora «M3ydenue apoMopdo30B u
WAMO0AIaNTalui y pAaCTEHUI U )KUBOTHBIX)»

[Ipumeps! IprCTIOCOOIEHUH Y OPraHU3MOB!

MOp(i)OJ'IOFI/I‘leCKI/Ie, (1)I/I3I/IOJ'IOFI/I‘IGCKI/IC,
6I/IOXI/IMI/I'-ICCKI/IC, IIOBCACHYCCKUC.

14 Jlaboparophas padota «IIpucrnocobneHus 05
OpPraHM3MOB U UX OTHOCHUTEIIbHAS
eJIeCO00Pa3HOCTH
Bun, ero KpuTepuu U CTPYKTYpA.

15 Jlaboparophas padota «CpaBHEHHE BUIIOB I10 0.5
MOP(OJIOrHISCKOMY KPUTEPHUIOH

16 Crtpykrypa Buga

17 Bunoo6paszoBanue kak pe3yabTaT
MUKPO3BOJTIOIIUH

18 CBSI3b MUKPO3BOJIOIUH H SMUCMUAOIOTHH

19 MakpoaBoumtonus. [TaneonTonornyeckue
METO/IbI U3YUEHUS SBOJTFOIHH

20 buoreorpadguueckre METOABI U3yUCHHUSI
SBOJIFOIIMU
OMOPHOIOrHYECKUE U CPABHUTEIBHO-

21 MOpGOJIOruIecKre METOIbI N3YUECHUS
IBOJOIIH
MonekynapHO-TEHETUYECKHE,

22 OMOXMMHYECKUE U MATEMATUISCKUE METOIbI
W3yUYEeHHUS IBOJIOINU

23 O011Ke 3aKOHOMEPHOCTH BOJTIOLIUN

24 AnantuBHas panuaius. HepaBHOMEpPHOCTb
TEMITOB BOJIOIUH

25 Hay4nble rumoTe3bl MPOUCXOXKICHUS KUIHH




Ha 3emiie

I[OHay‘lHLIe MPpEACTABJICHUA O 3apOKACHUN

26
KU3HH
97 OCHOBHBIE 3Tarnbl HEOPraHMYECKON
9BOJTIOLUH
28 I'umnoTe3sl 3apOKACHUS KU3HH
Hcropus 3emnu U METObI €€ U3yUEHUS.
29 Jlaboparophas pabota «3yuenue u 05
OITMCaHKe UCKOMAEMBIX OCTATKOB JPEBHUX
OPTaHU3MOB)
30 HavaneHeie Tammbl opraHNYecKoi SBOIONAN
31 OBOJIIOIHS SyKapruOT
OCHOBHBIE 3TaITbl 3BOJIIOIIMN PACTHTEIHEHOTO
39 mupa. [Ipaktndeckas padora «3yueHue 05
0COOCHHOCTEH CTPOEHHSI PACTEHUH Pa3HBIX ’
OTJCTIOBY
33 OCHOBHBIE 3TaITbl 3BOJIIOIMU JKHBOTHOT'O
MUpa
DBouolus KUBOTHBIX. [IpakTryeckas
34 pabota «/3yueHne 0COOEHHOCTEH CTPOSHUS 0.5
MO3BOHOYHBIX )KHUBOTHBIX)
35 PazButne xu3HM Ha 3emiIe TIO IpaM U
nepuoam
36 MaccoBbie BBIMUPaHHST — YKOJIOTHUECKHUE
KPHU3HCHI MIPOILLIOTO
37 CoBpeMEHHBIN 3KOJIOTUYECKUI KpU3HC, ETO
0COOEHHOCTH
CoBpeMeHHas CHCTeMa OPTaHHYECKOTO MUPA.
38 OCHOBHBIE CUCTEMAaTHYECKHE TPYIIIIBI

OpraHu3MoOB




O06o006muieHre 1 crucTeMaTu3ays 3HaHUH 10
TeMaM "MUKpO3BOIIIOLUS U €€ PE3yIbTaThl'",

39 " "
Maxpo3BOITIOLIUS B €€ Pe3yJIbTaThl'"/
KonuTponbHas pabora o teme "DBononus”
40 AHTpPONOJIOTUS. — HayKa O YeJIOBEKE
A1 Pa3ButHe npencTaBieHui 0 MPOUCXOKICHUH
YenoBeKa
MecTo 4enoBeka B CHCTEME OPraHHYECKOTO
42 mupa. Jlaboparopuas padora «13ydenne 05
0c0OEHHOCTEH CTPOCHHMS CKeleTa YeTI0BeKa, )
CBSI3aHHBIX C MPSIMOXOXKICHUCM)
43 JBroKyIpe CHITbl aHTPOIIOTeHe3a
44 CooTHOIIeHUE OHOJIOTHIECKUX U
COLMANTLHBIX ()aKTOPOB B aHTPOTIOTEHE3E
45 OCHOBHBIE CTaJIUN AHTPOIIOTCHE3a
46 [laneoreHeTnka u rnajacoreHOMHUKA
47 DBOJTIOIUS COBPEMEHHOTO YEIOBEKa
Yenoseueckue packl. [Ipaktiueckas pabora
48 «M3yueHne FKOJIOTMYSCKUX a/IalTal|i 0.5
YEIIOBEKa
49 MeXauCUUIITUHAPHBIE METO/IbI
AHTPONOJIOTHH
50 3apoKICHHUE U Pa3BUTHE IKOJIOTHH
Mertonp! sxonorun. JlabopatopHas pabora
51 «3yueHre METOIOB SKOJIOTHYECKUX 0.5
UCCIIEA0BAHUID)
59 3HavYeHNE SKOJIOTHUECKUX 3HAHUHN JUIS
YenoBeKa
53 DKojoruueckre hakTopsl
54 Aobunornueckre hakTopbl. CBET Kak 0.5




sKkonoruueckuil hpakrop. JlaboparopHast
pabota «BplsiBIeHHE TPUCTIOCOOICHUH
OPIraHU3MOB K BIMSHHUIO CBETa»

Abunortnueckue haktopsl. TemmnepaTypa Kak
IKosoruueckuii akrop. Jlabopatopuas

55 . 1 0.5
pabota «BeIsIBICHHE MPUCITOCOOTICHII
OpPraHU3MOB K BIHMSHUIO TEMIIEPATYPBD»
Abunotndeckue GakTopsl. BraxxHOCTh Kak
56 sKojoruueckuit gpaxrop. Jlaboparopnas 1 05
paboTa «AHaTromMHuecKkre 0COOEHHOCTH '
pacTeHuii u3 pa3HBIX MECT OOUTAHUS»
57 Cpenpl 00MTaHUSI OPraHU3MOB 1
58 Buonoruueckue puTMbl 1
59 JKuznennsie (GopMBI OPraHU3MOB 1
60 buotnueckue pakTops 1
3HaueHne OMOTHYECKUX B3aUMOIEHCTBUN
61 JUTSL CYIIECTBOBAaHUS OPTaHU3MOB B Cpejie 1
oOuTaHus
62 OKOJIOTMYECKNE XapAKTEPUCTHKH MTOMYJIISANH 1
OCHOBHBIE ITOKA3aTEH NOMYJISIHN:
63 YHCIICHHOCTb, INIOTHOCTh, BO3pAacTHAst U 1
HI0JIOBAsI CTPYKTYypa
OCHOBHBIE TTOKa3aTEIH MOMYJISINH:
64 POXIaEMOCTB, IPUPOCT, TEMIT POCTA, 1
CMEPTHOCTbh, MUTPAIIH
65 DKOJIOTHYeCcKasi CTPYKTYpa TOMYJISIIIAA
66 JluHaMUKa MOMYJISIAN U €€ PeryIIsIys
67 KpuBble pocta YUCICHHOCTH MOMYJISIIHH. 1
KpuBbie BBDKUBaHUS
68 Okonorunueckas Huma Buaa. JlaboparopHas 1 0.5




paborta «lIprucrnocobeHus: CeMsiH pacTeHUH K

pacceneHuoy

69 Bun xak cucrema nomynsauit

20 3aKOHOMEPHOCTH MOBEJCHUSI 1 MUTPALIUi
KHBOTHBIX

71 Coo011ecTBO OpraHN3MOB — OHOIICHO3

72 DKocucTeMa KaKk OTKPBITasl CHCTEMa

73 KpyroBopoT BemecTs 1 MOTOK YHEPTHU B
IKOCHUCTEME

74 OcCHOBHBIE NTOKa3aTeI IKOCHUCTEMBI

75 DKOJOTHYECKUE TUPAMUIBI

76 N3mMeHeHus coo0IeCTB — CYKIIECCUU

77 [TpupoaHbIe FIKOCUCTEMBI. DKOCUCTEMBI 03€P
U peK. DKOCUCTEMBI MOPEW 1 OKEaHOB

78 [TpupoaHbIe IKOCUCTEMBI. DKOCUCTEMBI
TYHJIp, JIECOB, CTEIEH, ITyCTHIHb

79 AHTpOTIOTEHHBIE IKOCHUCTEMBI

80 VYpb6oskocucremsl. [IpakTrdeckas pabora 0
«M3ydenue u onrcaHue ypooIKOCHCTEMBI =

81 3aKOHOMEPHOCTH (DOPMHUPOBAHUST OCHOBHBIX
B3aMMO/JICUCTBUI OPraHU3MOB B DKOCHUCTEMAaX
MexaHu3Mbl BO3AEHCTBUS 3arpsi3HEHAN

82 Pa3HBIX TUIIOB HAa CyOOPraHW3MEHHOM,
OpPraHU3MEHHOM, TIOMYJISIIIUOHHOM U
9KOCHCTEMHOM YPOBHSX

83 buocgepa — obmiennanerapaas 060104ka
3emin

84 VYuenue B. 1. Bepnazackoro o 6uocdepe

85 3aKOHOMEPHOCTH CYyIIECTBOBaHUS Onochephl




86 KpyroBopoTsl BemiecTB 1 OMOTeOXUMUYECKUE
IUKJIBI
87 3oHanbHOCTH Onochepsl. OCHOBHBIE OMOMBI
Cyu
88 VYcroitunBocts OHOChEpb
89 OKOJIOrMYeCKHe KPUZUCHI U UX MPUIUHEI
90 BosneiicTBue uenoBeka Ha 6uochepy
91 AHTpONOreHHOE BO3ACUCTBUE HA
PpacTUTEIbHBIA U KUBOTHBIA MUP
92 OxpaHa IpuUpoIbI
93 OCHOBHBIE IPUHIUIBI YCTOHYHBOTO
Pa3BUTHSA Y€JIOBEYECTBA U MPUPOIBI
ParnmonansHO€ MPUPOIONIONBH30BAHUE U
94 COXpaHeHHe OMOIIOTHYECKOTO Pa3HOOOpa3us
3emiun
O0o001IeHre U crcTeMaTH3aIys 3HAHHA 10
TeMaM "DKOJIOrus - HayKa O
B3aMMOOTHOILICHHSAX OPraHU3MOB APYT C
JPYroM U HaJOpraHU3MEHHBIX CHCTEM C
95 OKpyxarorei cpenoi”, "OpraHusMsl 1 cpena
obutanus", "IKONOTH BUIAOB U MOy,
"DKOJIOTHs COOOIIECTB. DKOIOTHUECKHUE
cucremsl", "bruocdepa - rmodansHas
akocuctema" / KoHTposibHas paboTa 1mo teme
"Oxonorus"
96 PesepBHbIii ypok 1
97 PesepBHbIii ypok 1
98 PesepBHbIii ypok 1
99 PesepBHEIiT ypok 1
100 PesepBHbIit ypok 1




101 PesepBHbIit ypok
102 PesepBHBIii ypok

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

7.5






ITPOBEPSIEMBIE HA EI'D 110 BUOJIOI'MA TPEBOBAHUS K PE3YJIBTATAM
OCBOEHUS OCHOBHOM OBPA3OBATEJBLHOM ITPOT'PAMMBI CPEHETO OBIIETO

OBPA3OBAHMUA

Kox
NpoBepsieMoro
TpebdoBaHMS

IIpoBepsiemble TPeOOBaHHUS K NMPeIMETHBIM Pe3yJbTaTaM 0CBOEHHUS
OCHOBHOW 00pa30BaTe/IbHON MPOrPaMMbI CpeHero 0011ero 0opa3oBanusi

ChopMHUpOBaHHOCTh 3HAHMA O MECTE M pOJM OWOJOTHH B CHCTEME
€CTCCTBCHHBIX HAayK, B (DOPMHPOBAHUM COBPEMCHHOH €CTECTBCHHOHAYYHOMH
KapTHHBI MUPA, B TO3HAHUH 3aKOHOB TIPUPOJIBI U PEIICHUN YKU3HEHHO BOYKHBIX
COILMATBHO-3THYCCKHUX, SKOHOMHYECKUX, 3KOJIOTHYECKUX pooJieM
YeloBeYecTBa, a4 TaKkKe B PEIICHUH  BOMPOCOB  PAIMOHAIBHOTO
MPUPOAONOIB30BaHMsI, B (OPMHUPOBAHUHM I[IEHHOCTHOTO OTHOIICHHS K
MPUPOJIE, OOIIECTBY, YCIOBEKY; O BKIIAJC POCCHICKHUX U 3apYOCIKHBIX YUEHBIX

— OMOJIOTOB B pa3BUTHE OUOJIOTUN

Bnagenue cuctemoid 3HaHUM 00 OCHOBHBIX METOAAX HAYYHOI'O IO3HAHMS,
WCTIONB3YEMBIX B OHOJOTHYECKHX WCCIEAOBAHUSAX JKHUBBIX OOBEKTOB U
3KOCHCTEeM (OIMCaHHWe, U3MEPCHHUE, MPOBEICHUE HAOJIIOJEHUI); CrocoOaMu
BBISIBJICHHS W OLIEHKW aHTPOTIOT€HHBIX N3MEHEHHIA B IPUPO/IE.

YMeHHe BBIABUTATh THUIOTE3BI, MPOBEPATH UX OKCICPUMEHTATHHBIMU
cpencTBamu, GOpMyIHpys LETh UCCIEAOBAaHUS, aHATM3UPOBATH MOTydYeHHBIE
pe3yabTaThl U JeNaTh BHIBOIBI.

BrisiBieHre 3aBHCHMOCTH MEXIY WCCIEAYEMbIMH BEIHMYMHAMHE, OOBSCHEHHE
[OJIyUYEHHBIX PE3yJIbTATOB U (POPMYJIMPOBAHHE BHIBOJOB C HCIIOIb30BAHUEM

HAay4YHbIX HOHXTHﬁ, TCOpI/Iﬁ " 3aKOHOB

YMeHue BiIajeTh CHCTEMOW OMOJOTMYECKHWX 3HAHWA, KOTOpas BKIIOYAET:
OCHOBOIIOJIATraroIHe OUONIOrMYeCKre TEPMUHBI U TIOHATHS ()KU3HB, KIIETKA, TKaHb,
OpraH, OpraHW3M, BWZ, TOMYJSIIMS, O3KOCHCTeMa, OWOIleHO3, Onocdepa;
MeTabonu3M, TOMEOCTa3, KJICTOYHBIA ~ MMMYHUTET, OWOCHHTE3  OeJka,
OWOTIONMMEpBI,  JWUCKPETHOCTh,  CAMOPETYJILHUS,  CaMOBOCHPOM3BEICHHUE,
HACJIe/ICTBEHHOCTh, I3MEHYUBOCTh, S3HEPTO3aBUCHMOCTh, POCT U Pa3BUTHE);
Oounonormueckue Teopum: kierouHas teopust T. llIBanna, M. Illneiinena, P.
BupxoBa; KIOHaJIBHO-CENIEKTUBHOTO uMMyHHTeTa [I.  DOpnux, W.H.
MevHHKOBa, XpPOMOCOMHAsI TEOpHS HACIeNCTBEHHOCTH 1. MopraHa, 3akoH
3apojpiieBoro cxoictBa K. bapa, spomonuonnas teopuss Y. [lapBuHa,
CHUHTETHYECKasi TeOopusl DSBOJIOLMU, Teopus aHtpornoreHeza Y. JlapBuHa;
teopust OmoreorieHo3a B.H. CykauéBa; yduenme H.M. BapmiioBa o 1eHTpax
MHOT000pa3usi W TPOUCXOXKJICHUS KYJIbTypHBIX pacTeHuid, ydeHue A.H.
CeBepIioBa 0 MyTSIX U HAMPaBIICHUAX IBotonuH, yaerne B.W. Bepranckoro —
o buocdepe);

3aKOHBI (eaAUHOOOpa3usi MOTOMKOB TIEPBOTO MOKOJEHHS, paCIIEIUICHUS

MMPU3HAKOB, HC3aBUCHMOI'O HacJICAO0BaHHUA  IMPU3HAKOB T. MGH,I[GJ'IH;




CIICTUICHHOTO HACJIC/IOBAaHUS MPHU3HAKOB M HAPYIICHUS CICTUICHUS TeHOB T.
Moprana; romMoJIOTHYECKHX PSI0B B HacieACTBeHHOW u3MeHunBoctu H.M.
BapuioBa; reHermdeckoro paHoBecus JIx. Xapmu u B. BaiinOepra;
3apozsimeBoro cxoactBa K. bapa; omoreHernuecknit 3akon . I'ekkens, O.
Miromnepa);

MIPUHIHUIIEL (YUCTOTHI TAMET, KOMIUIEMEHTAPHOCTH);

mpaBuna (mMuaEMyma 1O. JlmOwxa, »KOIOTHYECKOW NHPaMUIBl YHCET,
OroMacchl ¥ SHEPIHN);

runotessl (koanepBataoit A.W. OmapuHa, nepsuaHoro Oynpona . XomnaeiiHa,

mukpocdep C. @okca, pudosuma T. Yek)

YMeHne pemars HOUCKOBBIE OMONOTHYECKHE 3aJadM; BBIIBIISATH INPUUYNHHO-
CIICZICTBEHHbBIE CBA3M MEXKIY HCCIENyeMbIMU OHOJIOTMYECKUMU OOBEKTaMHU,
IpoleccaMi | SIBJICHUSIMM; JeflaTh BBIBOJBI M TPOTHO3BI HAa OCHOBAaHWU
MOJTyYEHHBIX PE3YJIbTaTOB;

COCTaBJIATh TCHOTUIIMYECKHE CXEMbl CKpELIMBaHHS Il pasHbIX THUIIOB
HACJIEIOBaHUS IPU3HAKOB Y OPraHU3MOB, COCTaBIISITh CXEMBbI IIEPEHOCA BEILIECTB

1 SHEPI'vU B SKOCUCTEMaxX (HCHI/I IIUTaHWsA, ITUIICBBIC CCTI/I)

YMeHre ycTaHaBIMBATh B3aWMOCBS3M MEXIY CTPOCHHEM U (YHKLIUSMHU:
OPraHOMJOB, KIETOK pa3HbIX TKaHEW, OpraHaMH M CHUCTEMaMH OpPTraHOB Y
pacTeHHiA, >)KHBOTHBIX U YEIOBEKa; MEXK/y dTalaMi OOMEHa BEILIECTB; dTAllaMU
KJICTOYHOTO IMKJIa W JKU3HEHHBIX [UKJIOB OPraHU3MOB; JTalaMu
SMOPHOHANILHOTO PAa3BHTHUS; TEHOTUNIOM U (EeHOTHUNOM, (GEHOTHIIOM H
(baxTopamMu cpeibl OOMTAHHS; MMPOIECCAMH BOJIONNH; JBIKYIIUMH CHIAMH
AHTPOIIOTeHEe3a; KOMIIOHEHTAMHU PAa3TUYHBIX SKOCHCTEM U MPUCTIOCOOICHHAMHU

K HUM OpraHu3MOB

YMeHHe BBIICIATh CYIIeCTBEHHbIC TIPHU3HAKH:

CTPOCHUSI BHPYCOB, KJIETOK MPOKAPUOT M JYKAPHOT; OJHOKJICTOUHBIX U
MHOTOKJICTOYHBIX ~OPraHU3MOB, BHJIOB, OHOTC€OIIEHO30B, OJKOCHCTEM H
Oouocdepbl; CTPOCHUS OPraHOB M CHUCTEM OPraHOB PAacTeHUH, JKUBOTHBIX,
YeJIOBeKa; IPOIECCOB JKU3HEICATENLHOCTH, IMPOTEKAIONMX B OpraHu3Max
pacTeHMi, XMBOTHBIX W 4EJOBEKAa; OMOJIOTMYECKMX IPOILIECCOB: OOMEHa
BemecTB (MeTabomm3M), HHOOPMAIIMK W MPEBPAIICHUST SHEPTUH, OpPOKESHHUS,
aBTOTPOQHOTO ¥ TeTepoTpOo(HOr0 THUIOB THTaHWsA, (OTOCHHTE3a U
XEMOCHHTE3a, MHTO3a, Meiio3a, raMeToreHesa, sMOpuoreHesa,
MOCTIMOPUOHAIBHOTO Pa3BUTHSI, PA3MHOXKEHHS, UHIIUBHUIyaIbHOTO Pa3BUTHS
opranu3ma (OHTOTeHe3a), B3aMMOJICHCTBUSI TEHOB, Te€TEpPO3uca; ACHCTBHUI
HCKYCCTBEHHOT0 0TOOPA, CTaOMIIM3UPYIONIETO, JBIXKYIIETO U Pa3phIBAIOLIECTO
€CTECTBEHHOTO0  OTOOpa;  a/yIoNaTpU4ecKoro W CHMIIATPUYECKOTO
BUZI000Pa30BaHMs; BIUSHHUS JIBUWKYIIUX CHJ OBOJIOIMM Ha TeHO(POH]I
MOMYJISIUK;  TPUCIIOCOOJIEHHOCTH  OPraHM3MOB K  Cpeie  OOuTaHus,
YepeIoBaHUsl HANpAaBJICHUH 3BOJIIOLMH;, KPYrOBOPOTA BEIIECTB M MOTOKA

OHEPruu B 3KOCUCTEMAX




ChopMHupOBaHHOCTh YMEHHUS BBIJCIATH CYIICCTBEHHBIC NMPU3HAKA BUPYCOB,
KIETOK TIPOKAPHUOT W DJYKAPUOT; OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
OpPTraHU3MOB, BHUJOB, OMOT€OIEHO30B H 3KOCHCTEM; OCOOCHHOCTH MPOILIECCOB
oOMeHa BEIIECTB M MPEBpAllCHUs DHEPrUM B KIETKe, (HOTOCHHTE3A,
IUTACTHYECKOTO M HHEPreTHYecKoro oOMeHa, XeMOCHHTEe3a, MHUTO03a, Meilo3a,
OIIOZIOTBOPCHUS, Pa3BUTHS M Pa3MHOXKCHHS, WHAWBUAYAIHLHOTO Pa3BUTHUS
opranm3Ma (OHTOTeHe3a), OOpPHOBI 3a CyIIeCTBOBaHHE, €CTECTBEHHOTO 0TOOpa,
BHJI000pa30BaHUsi, MPUCIOCOOJICHHOCTH OPraHU3MOB K cpele OOWTaHws,
BIMSIHASL ~KOMIIOHEHTOB  JKOCHCTEM, AQHTPONOreHHBIX HW3MCHEHUH B
AKOCHCTEMax CBOSH MECTHOCTH, KPYrOBOPOTa BEIISCTB W IIPEBpAICHUS

SHEpTHuu B Omocdepe

VYMeHHe WCHOIb30BaTh COOTBETCTBYIOIIHE aAPTyMEHTBI, OHOJIOTHYCCKYIO
TEPMHUHOJIOTHIO W CHMBOJIMKY JUIS JIOKa3aTeIbCTBAa POACTBA OPraHHU3MOB
pa3HbIX CHCTEMATHYECKHX TPYII; B3aUMOCBSI3HM OpPraHU3MOB U CPEIIbI
oOuTaHMs;, €AMHCTBA YEIOBEYCCKUX pac; HEOOXOIUMOCTH 310pOBOro obOpasa
KHU3HH, COXpPAaHEHHs pa3HOOOpasWss BHIOB M OKOCHCTEM KaK YCIOBHUS

COCYHICCTBOBAHUS IIPUPOABLI K UCJIOBEYECTBA

YMeHne KpUTHUECKH OLICHUBATh HH(POPMALIUIO OUOIOTHYECKOTO COACPIKAHMS,
HHTEPIPETHPOBATh JTHUYCCKHE ACTEKThl COBPEMECHHBIX HCCICOBAHUIA B
OHOJIOTHM, MEAMIMHE, OWOTEXHOJOTMM, pacCMaTpPUBAaTh  IJIOOAJbHBIC
9KOJIOTHYECKHE MPOOJIEMBI COBPEMEHHOCTH, ()OPMHUPOBATh 1O OTHOIICHHUIO K

HUM COOCTBEHHYIO TIO3HIIUIO




IHEPEYEHbD 3JIEMEHTOB COAEPKAHUS, ITPOBEPSAEMBIX HA EI'D I1IO BUOJIOT'UN

Kox

IIpoBepsieMblii 31€eMEHT CO/IEPKAHUSA

buonorus xax HaykKa. JKuBbIE CHCTEMBI U UX HU3y4YCHHUC

11

CoBpeMeHHas OMOJIOTHS — KOMIUICKCHAs Hayka. bHojoruueckne Hayku U U3ydaeMbie
uMH poOsieMbl. DyHIaMeHTATbHbIE, PUKIIATHBIC W TOUCKOBBIC HAYYHBIE UCCIICOBAHMS
B OMOJIOTHH.

3HaueHne OMOJOTHH B (DOPMUPOBAHUH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. Ilpodeccun, cBsizaHHble ¢ OuWonoruel. 3HaueHUE OWOJIOTUU B MPAKTUYCCKOM
NESITENIBHOCTU YENIOBEKA: MEJIMIINHE, CEIbCKOM XO3SHCTBE, MPOMBIIUICHHOCTH, OXpaHe

MPUPOABI

12

13

JKuBbie cucTeMBbI Kak MpeaMeT u3ydeHust Onosoruu. CBOMCTBA KHUBBIX CHCTEM: CIMHCTBO
XUMHUYECKOr0 COCTaBa, AUCKPETHOCTh U IIEJIOCTHOCTb, CIOXHOCTh U YNOPSIAOYEHHOCTD
CTPYKTYPBI, OTKPBITOCTh, CAMOOPTaHU3aIMsI, CaMOBOCIIPOU3BEICHUE, Pa3IPaKUMOCTh,
HU3MEHYHUBOCTD, POCT U PA3BUTHE.

YpOBHM OpraHu3aly >KUBBIX CHCTEM: MOJEKYJISPHBIM, KJIETOUHBINH, TKaHEBBIM,
OpPTaHM3MEHHBIN, MOIMYIANNOHHO-BUIOBOW, HKOCHCTEMHBIH (OMOTEOIEHOTHYECKHUH),
ouocdepusbiii. [Ipormecchl, NMPoUCXOASIINE B KUBBIX cUcTeMax. OCHOBHBIC NPU3HAKU

xuBOro. JKu3Hp kak hopma CyiecTBOBaHUS MaTEPUN

Metonst  Omomormveckodi  Haykw. HaOmromeHwe, W3MEpeHHE,  OKCIEPUMEHT,
cucTtemaTu3alus, mMeraaHanu3. [loHATHE O 3aBUCUMON M HE3aBHCUMOMN IMEPEMEHHOM.
[InanupoBanue skcriepumenTa. IlocranoBka W mpoBepka rumnore3. HyneBas rumoresa.
[Monsitue BBIOOPKH M €€ AOCTOBEPHOCTh. Pa3dpoc B Ouojiormueckux aaHHbIX. OleHKa
JOCTOBEPHOCTH  IOJIyYEHHBIX pPe3yNbTaToB. IIpWYMHBI HWCKaXKEHHA pe3yJIbTaTOB

OKCIICpUMCHTA. IloHsTHE CTAaTUCTHYCCKOTO TECTA

2.1

Knerka kak Ouosiornueckasi cucreMa

Knerka — cTpykTypHO-(pyHKIIMOHATbHAS €AMHULA KHUBOTO. VICTOPHUS OTKPBITHS KIIETKH.
PaGoter P. I'yka, A. Jlesenryka. Knerounass teopust (T. llIBann, M. Illneiinen, P.
BupxoB). OcHOBHBIE TIOIOKEHHUSI COBPEMEHHON KJIETOYHOH TEOPHH.

MeToabl MOJNEKYISIPHOW M KIIETOYHOW OWOJOrMH: MHUKPOCKOIUS, Xpomarorpadusi,
anekTpodope3, MeToI MEYEeHBIX aToMoB, AuddepeHIHaIbHOe LEeHTpU(yrupoBaHue,

KYJbTUBUPOBAHHUE KIETOK

2.2

XUMHUUECKHUI COCTaB KJIETKU. Makpo-, MUKpPO- U YJIbTPaMUKpPOAJIEMEHThl. Boia u e€ poib
KaK pacTBOPHTEJIS, peareHTa, y4acTHe B CTPYKTYPUPOBAHHM KJIETKH, TETJIOPETYIIALUH.
MuHepalbHbIe BEIeCTBa KIETKH, HX Onoiiornyeckast poiib. PoJjb KAaTHOHOB M aHHOHOB B
KIIETKE.

Buonornueckue monumepsl. benku. AMUHOKHCIOTHBIM cocTaB OenkoB. CTpYKTYypb
OenkoBoil Monekyibl. [lepBuuHasi cTpykTypa Oenka, menTuiHas CBsi3b. BropuuHas,
TpeTH4Hasi,  YeTBepTH4Has  CTPyKTypel.  Jlenarypamms.  CBoiicTBa  O€nKOB.
Knaccudukanus 6enxoB. bruonornueckue GpyHKIun O€IKOB.

YrieBomel. MoHOCAXapuIbl, AUCaXapUibl, OJUTOCAXApUIbl W ToJmcaxapuabl. OOmimii




2.3

IUTaH CTPOCHUS M (PU3MKO-XMMHUYECKHE CBOWCTBA YrieBoAOB. buonornuyeckue GpyHKIUHN
YIJIEBOAOB.

Jlumuaer.  TuppodunsHO-ruapodoOHBIe  cBoictBa.  Kmaccudukanmuss — mTunmios.
Tpurmuuepunst, pochonunuabl, BOCKH, cTepousl. bruonornyeckne GyHKIUHU JUNHAOB.
O6mume cBoiicTBa OHMONOTMYECKMX MeMOpaH — TEKydecTb, CHOCOOHOCTh K
CaMO03aMbIKaHHIO, OJIYIPOHNIIAEMOCTb.

Hyxnennossie xucnotel. JJHK m PHK. Crpoenne HykienmHOBBIX KucnoT. HykieoTHbl.
[punnun komruiementapHoctd. IIpaBuno Yaprapda. Crpykrypa HHK — nBoiinas
cnupanb. Mecrtonaxoxaenue u omonormueckue ¢pyakmun JHK. Buner PHK. Oynaknnn
PHK B knetke.

Crpoenue monexynsl AT®. Makpospruueckue cBsizu B Monekyine AT®. buonornaeckne
¢ynkumn  AT®. BoccTaHoBieHHbIE MEPEHOCUYHMKH, WX (QYHKIMM B KIIETKE.
CexBenupoBanue JHK.

CrpykTypHas Ouonorus: OmoxuMmuueckue W Ounodusnyeckne MccieoBaHHUs COocTaBa H

MIPOCTPAHCTBEHHOH CTPYKTYPBI OMOMOJIEKYJT

Tunbl KIeToK: 3yKapHOTHUYECKasi U MpokapuoTHdeckas. CTPyKTypHO-(YHKIHOHAIBHBIE
o0pa3oBaHUs KICTKH.

CrpoeHue TPOKApUOTHYECKON KIeTKH. Kierounas creHka OakTepuii W apxeil.
OcoOEHHOCTH CTPOEHUSI TeTepoTpo(HOW M aBTOTPOPHON MPOKAPUOTUYECKUX KIIETOK.
MecTo 1 poJib MPOKAPUOT B OMOLIEHO32aX.

Crpoenure ¥ GYHKIIMOHUPOBAHUE dyKapUOTUUeCKOr kieTku. [InasmaTnueckas memOpana
(mmasmanemma). CTpykTypa IUTa3MaTHdecKOod MeMOpaHBL. TpaHCHIOPT BEIIECTB 4Yepe3
MIa3MaTHUECKyl0 MeMOpaHy: mnaccuBHbI (auddysmsa, obOneryénnas nuddysus),
AKTUBHBIA (TIEPBUYHBIA W BTOPUYHBIN aKTHBHBIA TpaHcmopT). [lomymponuiaemocts
MeMOpaHbl. PaboTa HaTpuii-KalneBOro Hacoca. DHAOIWTO3: MHHOIUTO3, (aroruros.
Ox3omuro3. Knerounas crenka. CTpykTypa W (GYHKIUH KIETOYHOW CTEHKU PACTCHUH,
rpuboB.

Huromnasma. Ilutozons. utockener. J[BmwxkeHHe HUTOIUIA3Mbl. OpraHoUAbl KIETKH.
OpHomeMOpaHHBIE OpPraHoOMJIBI KIETKM: dSHAoIuIazmarndeckas cetb (OIIC), ammapar
lonbmxu, nm3ocombl, uX cTpoeHHMEe M (yHKOIMH. B3auMoCBsS3p 0IHOMEMOPaHHBIX
opraHouioB KkjieTku. CTpoeHue TrpaHylsIpHOro perukyiyma. CHHTE3 pPacTBOPHUMBIX
OenkxoB. CuHTE3 KIETOUYHBIX MeMOpaH. [ mankuii (arpaHysisipHBIH) 3HIO0IUIa3MATHYECKUHA
perukynyMm. CexperopHas ¢pyHkuus anmnapata ['onbmku. TpaHCIOPT BemecTB B KIIETKE.
Baxkyonu pacturensHbix KieTok. Kinetounslii cok. Typrop.

[TomryaBTOHOMHBIE OpraHOWAB! KIETKH: MUTOXOH/IPHUH, TTACTHIBL.

Crpoenre W QyHKIMM MHTOXOHAPUH W IutacTul. IlepBuuHbIe, BTOPUUHBIE U CIIOXHBIC
TUTACTHIBI (POTOCHHTE3UPYIOMINX SYKAPHOT. XJIOPOTUIACTHL, XPOMOIIACTHI, JTIEHKOTIIACTHI
BBICIIUX PacTEHUH.

HememOpannsie opranonss! kinetku CtpoeHne M (yHKIMA HEMEMOPaHHBIX OPraHOWIIOB
KineTku. Pubocombl. Mukpodunamentsl. Mplmeunsle  KI€TKH.  MHKpPOTPYOOUKH.
Knerounsiii nentp. CTpoeHUE W JBU)KEHHE XTYTHKOB W pecHHYEK. MUKpOTpPyOOUKH

OUTOILIA3MBI. LICHTpI/IOJ'IB.




SAnpo. Obosouka sapa, XpOMATHH, KapuUOIUIa3Ma, SPHIINIKH, UX CTPOSHUE W (DYHKIUU.
SnepHprit  OenmkoBBI  Marpukce. IIpocTpaHCTBEHHOE pACIIONOXEHHE XPOMOCOM B
nnTepdazHom sape. bemku xpoMaTuHa — TUCTOHEI.

Knerounsle BiiroueHnusi. CpaBHUTENbHas  XapaKTePUCTHKA  KIETOK  JyKaphoOT

(pacTuTenbHOM, )KUBOTHOM, TPHOHOH )
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AccuMMUIISIINS ¥ JUCCUMIISILAA — JIBE CTOPOHBI MeTabonn3Ma. TUrbl oOMeHa BEIIeCTB:
aBTOTPO(HBIE W TeTepoTpOdHBIH. YUacTHe KHCIopoga B OOMEHHBIX IIpoIleccax.
OHepretrudeckoe obecrieueHre KieTku: mpeBpamienne ATO B 0OMEHHBIX Tpoleccax.
DepMEHTATHBHBIA XapaKTep peaknui KIETOYHOro MeTtabomm3ma. DOepMeHTH, HX
CTpOCHHE, CBOWCTBa M MexaHu3M aehcTBua. KodepmeHnTsl. OTnuuusi GepMEHTOB OT
HEOPraHWYEeCKUX  KaTajiu3aTopoB.  belku-akTUBaTOpel W OEIKHU-UHTUOUTOPHI.
3aBUCHMOCTE CKOPOCTH (PePMEHTATHBHBIX PEAKITHI OT Pa3IHMYHbIX (DAKTOPOB.
[lepBuyHBI cHHTE3 OpraHUYEeCcKHUX BelecTB B KieTke. @oTtocunte3. Poib xiopormiactos
B mportecce portocuHTe3a. CBeToBas U TeMHOBas ¢asbl. [IpogykTuBHOCTH (hOTOCHHTE3A.
Bnusinue pa3nu4HbIX GakTOpOB HA CKOPOCTh ()OTOCHHTE3a. 3HaUeHHE (POTOCHHTE3A.
XemocuHre3.  Pa3zHooOpazue  OpraHM3MOB-XEMOCHHTETHKOB:  HUTPUPHULUPYIOIIUE
OakTepuu, Kejae300aKTepuu, CepoOaKTepPHH, BOAOPOAHBIE OaKTepUH. 3HAYCHUC
XEMOCHHTE3a.

AHaspoOHbIe opraHu3Mbl. Buabsl Opokenus. [IpoaykTel OpoKeHUST U UX HCIIOJIB30BaHUE
YeNIOBEKOM. AHAa’pOOHBIE MHKPOOPTaHU3MBI KaK OOBEKTHl OHOTEXHOJIIOTHH U
BO30yAnTENN OOJIE3HEH.

AdpoOHBIE OpraHW3MBI. JTambl dHEpreTudeckoro odmMeHa. IlomroToBWTENBHBIN ATarl.
I'mukonu3 — OECKUCIOPOAHOE PACIICIUICHHE TIIFOKO3HI.

Buonornueckoe okuciieHne, Wi KIETOYHOE ObIxaHue. Pojab MUTOXOHIpUE B mpoleccax
OHMOIIOTHYECKOTO OKHCJIEHUS. Iuxnuueckue peaKkuuu. OxuciurensHOe
¢dochopuupoBanue. IlpeumymecTBa a’poOHOro myTd oOMEHa BEIIECTB Hepen

aHadpOoOHBIM. DPPEKTHBHOCTH SHEPTETHIECKOTO 0OMEHA
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Peakumu matpuunoro cuHtesa. [IpuHINMI KOMIUIEMEHTAPHOCTH B PEAKIUAX MAaTPUYHOTO
cuHTtesa. Peanmsanus HacnencTBeHHONW nHPOpManuu. ['eHEeTHYECKil KO/, er0 CBOMCTBA.
Tpanckpunmuss —  Matpuudslii  cuHTe3 PHK.  IlpuHnunsl  TpaHCKpUIIMH:
KOMIJIEMEHTapHOCTb, aHTHIIAPAJUIEIbHOCTh, ACUMMETPUYHOCTb. TpaHcmsimusa u  e€
stamnbl. Yyactue TpancrnopTbix PHK B OnocunTese Oenka. YcnoBust OMocHHTE3a Oerka.
KopupoBanue amunokuciot. Ponbs pubocom B bnocunTese Genka.

Opranmzanysi TeHoMa Yy IPOKapuoT M 3yKapuoT. Perynsiusi akTHBHOCTH TE€HOB Y
npokapuot. I'unoresa onepona (®. XKakob, XK. Mano). Perymsiuns oOMEHHBIX IPOLIECCOB
B Kietke. Kierounslii romeocTas.

Bupycsl — HekineTouHble (OPMBI KHU3HU U 00MUraTHhIe Hapa3uTbl. CTpoeHUe IPOCTHIX U
CJIOKHBIX BUPYCOB, PETPOBHPYCOB, OaKTepHO(aros.

Bupycuble 3a0osneBaHusi uyenoBeka, JKMBOTHBIX, pactenuii. CIINJ, COVID-19,

COIMAJIBHBIC U MCANIIUHCKHEC Hp06HeMLI

2.6

KneTouHslii muki, ero mepuoisl u peryisius. Murepdasza u muto3. OcobeHHOCTH

IponecCcoB, IPOTCKAOIINX B I/IHTepq)aBC . HO,E[I‘ OTOBKa KJICTKH K  JACJIICHHIO.




3.1

[MpecunreTnueckuii  (MOCTMUTOTUYECKHI), CHHTETUYCCKHUH H  TIOCTCUHTETUYCCKUMA
(IpeMHUTOTHYECKHUT) TIeproabl HHTEp(a3bI.

Matpuunsiii  cuntes JHK — permmkamms. [puanuner  perummkamum  JIHK:
KOMIUIEMEHTAapPHOCTh, MOJYKOHCEPBATUBHBIA CHHTE3, aHTUIAPAIUIEIBHOCTh. MeXaHu3M
permukanuu  JIHK. Xpomocomel. Ctpoenue xpomocoMm. Tenmomepsl U Tenomepasa.
XpOMOCOMHBIM Ha0Op KIETKH — KapHOTHIL. JIUTIOMTHBIA W TalIOWIHBIA HaOOPHI
xpomocoM. ["'omosioruunbie XpoMocombl. [10J10BbIE XpOMOCOMBI.

Henenue kinetkn — MuTo3. CTaauu MUTO3a U MPOUCXOMSIINE B HUX MPOIECCHL. THIIBI
muto3a. KapuokumHe3 W IUTOKUHE3. buonornueckoe 3HaueHue MuTO3a. Perymsanus
MUTOTHYECKOTO ITUKJIA KIIETKHU. [IporpaMmmupyemas KieTo4Has Tu0eb — aromnTo3s.

(DyHKI_II/IOHaJ'IBHaSI TCHOMHMKA
OpFaHI/I3M Kak OMOJOrHYecKas CHCTEMA

OnHOKIJIETOUYHBIE, KOJIOHHAJIbHBIC, MHOTOKJIETOYHBIE OPraHU3Mbl M MHOTOTKaHEBBIE
OpraHu3MBbl.

@opMBl pa3MHOKEHHUSI OPraHM3MOB: Oecroiioe (BKJIIOYash BETETATHBHOE) M TOJOBOE.
Buasl  Oecronoro  pasMHOXKEHHs:  TIOYKOBaHHE, CHOPYJSALMS,  (parMeHTaius,
KJIOHUPOBaHHUE.

[TonoBoe pasmuoxxenue. IlonmoBble kneTku, win ramersl. Meio3. Cranguum Meio3sa.
IToBenenue xpomocom B Meno3e. Kpoccunropep. buonoruueckuil cMbici Mmeiio3a u
I0JIOBOTO ITporecca. Melo3 1 ero MecTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.
[IpenzaponpiieBoe  pa3BuTHe. l'ameTroreHes y KUBOTHBIX. IlomoBbIE —Kene3bl.
OO6pa3oBaHre W pa3BUTHE IOJIOBBIX KiIeTOK. CrepmaTtorene3 u oorene3. CrpoeHue
MOJIOBBIX KJIETOK. OIUIONOTBOPEHHE M 3MOPHMOHAIBHOE Pa3BUTHE >KUBOTHBIX. CIOCOOBI
OIIJIOJIOTBOPEHUA: HapyXKHOE, BHyTpeHHee. [lapTeHorenes.

WnnuBunyansHoe pa3BuTue opranu3MoB (oHToreHes). Cragum sMOpHOreHe3a >KUBOTHBIX
(ma mnpumepe Jsrymiku). JlpoOienue. Tunbl apoOnenus. OcoOSHHOCTH JPOOJICHHUS
MJIEKOTIUTAIOMINX. 3apObIILIEBbIe JTUCTKH (TacTpysisiuuys). 3aKiajka OpraHoB U TKaHEH U3
3apOfBIIIEBbIX JIMCTKOB. B3anmMHOe BiuMsHME uYacTell pa3BUBAIOIIETOCS 3apojIbla
(oMOproHaNbHAsT WMHAYKIHMS). 3aKiajka IDIaHa CTPOCHUS XMBOTHOTO Kak pe3ysbTar
HepapXUYecKUX B3aNMOJCHCTBHH TeHOB. BrusHue Ha SMOpHOHAIIBHOE pa3BUTHE
PasIUyYHbBIX (PAKTOPOB OKPY>KAIOIIEH CPEIbl.

Poct u pasButHe xMBOTHBIX. [locTaMOpHOoHaNbHBIN mepuoa. Ilpsmoe u HempsiMoe
pasButue. Pa3Burne ¢ meramMmop}o3oM y OeClO3BOHOYHBIX M MO3BOHOYHBIX YKHBOTHBIX.
Bronornueckoe 3HaueHHE MPSIMOTO M HENPSAMOIO PAa3BHTHS, UX PACIPOCTPAaHEHHE B
npupozae. Tunel pocta KUBOTHBIX. PAKTOPBI PETYISLUU POCTA KUBOTHBIX M YEJIOBEKA.
Crazuu nocTaSMOpPHOHATEHOTO PAa3BUTHS Y )KMBOTHBIX M uesioBeka. [leproisl oHTOreHe3a
YeJIOBEKa.

PasmHoxenne u passurue pacreHuil. ['ametopur u crnopodur. Meiio3 B KU3HEHHOM
nukie pacrenui. OOpa3oBaHHE CIOp B Ipoliecce Meio3a. ['ameTorenes y pacTeHHM.
Omuton0TBOpEHNE U PA3BUTHE PACTHTENBHBIX OPraHM3MOB. J[BOIHOE OIJIOJOTBOPEHUE Y
LBETKOBBIX pacTeHnid. OOpa3oBaHHWE W pa3BUTHE CEMEHH. MeXaHH3MBl PETYISIIHAN

OHTOI'CHC3a y paCTGHI/Iﬁ N XXUBOTHBIX
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Hcropust craHOBIEHUS W DPa3BUTHS TEHETUKUA Kak Hayku. OCHOBHBIC TECHETHUYCCKUC
MOHATHUS M CUMBOJIbI. I OMOJIOTHYHBIE XPOMOCOMBI, AJlJIC/IbHBIE T'€HbI, aJlbTEPHATHBHBIC
MPU3HAKY, JIOMUHAHTHBIA U PEIICCCUBHBIN MPU3HAK, TOMO3UTOTa, TETEPO3UT0Ta, YUCTAS
JIMHUA, THOPHIBI, TE€HOTHII, dheHoTH. OcHOBHbBIE METOIBI TeHETUKHU:

FPI6pHI[OJIOFPI‘IeCKPII>'I, LII/ITOJ'IOFI/I‘IGCKI/II‘/'I, MOHGKynﬂpHO-FCHCTI/I'-ICCKI/Iﬁ

3.3

3.4
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Monorubpugnoe ckpemuBanue. [lepBblii 3akoH MeHzmens — 3akoH €IUHOOOpa3us
THOPHUIIOB TIEpPBOTO MOKOJeHUA. IIpaBmio nomuaMpoBaHusa. Bropoi 3akon MeHmens —
3aKOH paclIeIUIeHWsT Tpu3HakoB. LluTomormveckue OCHOBBHI ~ MOHOTHOPUAHOTO
CKpEIMBaHus. [ UNOTE3a YNCTOTHI FaMeT.

AHanmmsupytomee — ckpemuBaHue.  [IpoMexxyTouHBIi  XapakTep — HaclelIOBaHUS.
Pacmiennennie mpu3HaKoB MIPU HEMOJIHOM JOMHUHUPOBAHHH.

JurunOpunaHoe CckpemmBaHuwe. TpeTwid 3akoH MeHmens — 3aKOH HE3aBHCHMOTO
HacJle/IOBaHus MPU3HAKOB. L{uTonornyeckre 0OCHOBBI AUTHOPUIHOTO CKPELIUBAHUSL.
CueruienHoe  HaciefoBaHue mpu3HakoB. Paborst T. Moprana. CremneHHOe
HacJleJOBaHWE TE€HOB, HapyIICHHE CIEIJICHUS MEXAy reHaMH. XpOMOCOMHas Teopus
HACJIEICTBEHHOCTH.

l'eneruka mona. XpoMOCOMHBIN MEXaHU3M OIpENeNIeHUs mona. AyTOCOMBI U IIOJIOBBIE
XpoMocoMbl. ['OMorameTHelii U reTeporaMeTHbld moJ. ['eHeTHuyeckas CTPYKTypa
MIOJIOBBIX XpoMocoM. HacnenoBanne NpU3HAKOB, CIETIICHHBIX € TOJIOM.

l'enotun kak nemoctHas cuctema. llnedoTpomuss — MHOMKECTBEHHOE ACHCTBUE TI€HA.
MHoXeCTBEHHBIN aIJICIIN3M. B3aumoneiictsue HeaJUIeIbHBIX T'€HOB.

KommnementapHocts. Onucras. [lonumepust

BzaumopeiictBue reHoTmia u cpemsl npu  (opmupoBaHWM (peHOTHITA. 3MEHYHBOCTH
Npu3HAaKoB. KadecTBEHHbIE ¥ KOJMYECTBEHHBIC TMPH3HAKA. BHIBI W3MEHUHMBOCTH:
HEHACJICJICTBEHHAs U HACJIEICTBEHHAs!.

MoaudukanmoHHas U3MEeHUMBOCTb. Poib cpenbl B (hOpMHUpOBaHUM MOIA(DUKATMOHHON
n3MeHYnBoCTH. HopMma peakiwn npr3Haka. BapuanmoHHbIHN psaf 1 BapuamonHast kprBas (B.
Horanncen). CpoiicTBa MOAUDUKAIIMOHHON W3MEHYMBOCTH.

I'enornmmueckass u3MeHUYMBOCTH. (CBOICTBA T€HOTHIMYSCKOM M3MEHYMBOCTH. BHIIbI
TCHOTUITUYECKON N3MEHUYMBOCTH: KOMOMHATHBHASI, My TAIlIOHHASI.

KomOunnaTrBHasT M3MEeHYMBOCTh. Mei03 M TIOJIOBOM TpOIlecC — OCHOBa KOMOWHATHUBHOM
M3MEHYMBOCTH. Pollb  KOMOWMHATHBHOW HW3MEHUMBOCTH B CO3JaHUH TE€HETHYECKOTO
pa3Hoo0Opa3us B Mpe/ieNiax OAHOTO BHIIA.

MyrtaimionHass W3MEHYMBOCTh. BUABI MyTarmii: TeHHBIE, XPOMOCOMHEIE, TE€HOMHBIC.
CrioHTaHHbIE ¥ WHIYLMPOBAaHHbIE MyTalMU. SAepHbIE U LUTOILIA3MATUYECKUE MYTALH.
Comarudeckre u T0J0BbIe MyTaruy. [[prauHbl BOSHUKHOBEHUS MyTaliii. MyTareHsl B uX
BIMSIHUE HA  OpPraHu3Mbl.  3aKOHOMEPHOCTH  MYTALMOHHOIO  IpoLecca.  3aKoH
TOMOJIOTHYECKUX PAIOB B HacieacTBeHHOH n3menunBocty (H.M. BaBunos). Baesnepnas
HU3MEHUYMBOCTh U HACJIEACTBEHHOCTD

Kapuotun uenoreka. MexayHapoaHas OporpaMMa HMCCIEIOBAaHUS F€HOMA YEJIOBEKA.
MeToapl  M3y4yeHHMs ~ I'CHETHKHA  YEIOBEKa:  IEHCAJIOTMYEeCKHi,  OJU3HEIOBBIH,

HHTOFCHCTH‘ICCKHﬁ, HOHy.]'IHI_[I/IOHHO-CTaTHCTH‘ieCKHﬁ, MOJICKYJIAPHO -TCHECTHYCCKUI.




CoBpeMeHHOE olnpeseneHue TEHOTHIA: MOJTHOTEHOMHOE CEKBECHUPOBAHHUE,
FEHOTUIIUPOBaHWE, B TOM uucie ¢ mnomoupto [II[P-ananuza. HacnenctBeHHble
3a0oyieBaHusl 4enoBeka. ['©HHbIE M XPOMOCOMHBIE O0OJE€3HM uYenoBeka. bomesnu ¢
HACIIE/ICTBEHHOW  MPEIpPacION0OKEHHOCThIO. 3HAYeHWE MEOUIMHCKOW TEHETHKH B

MMpEeAOTBpAIICHUN U JICUCHUU T'CHCTUYCCKUX 3a0oneBanuii ueaoBeka. CTBOJIOBBIE KIIETKU

3.6

JloMecTukaryss M CeneKknus. 3apoKACHUE CeNeKUUM W JoMecTukanmu. Yyenue H.M.
BaBmioBa o meHTpax MpPOHMCXOXKICHWS W MHOTO0Opasws KyJIbTypHBIX pacTeHuil. Poib
CENEKINH B CO3JJaHUU COPTOB PacTEeHUH M MOPOJ )KUBOTHBIX. COpT, MOpO/a, MTaMM. 3aKOH
TOMOJIOTMYECKUX PAIOB B HacjeacTBeHHOM m3MeHunBocTH H.W. BaBuiosa, ero 3HaueHue
JUTSL CENIEKIIMOHHON pabOThI.

Metonsr  cenmeKnMOHHONW  paboTel.  MCKyccTBEHHBI ~ OTOOp:  MAaccoBHIA U
VHAWBUIYATBHBIA. DTanbsl KOMOMHAIIMOHHOM cenekiun. VcipITanne Ipon3BOAUTeNeH IO
notoMcTBY. OTOOp MO TEHOTHITY C MMOMOIIBIO OLCHKH (PEHOTHIA TIOTOMCTBA U OTOOP 1O
FeHOTHITy ¢ noMouibio ananuza JHK.

HckyccTBeHHBIM MyTareHe3 KaK METOJl CEJICKIIMOHHON paOoThl. PajuallioHHBIA U
XUMHYECKUH MyTareHe3 KaK HCTOYHHK MYTaIlliil y KyIbTYPHBIX (OPM OpPraHH3MOB.
Hcnonb3oBaHre TeHOMHOTO PEIaKTUPOBAaHHWA W METOJ0B pekomOuHaHTHBIX JIHK mms
MOJIYYEHUs] UICXOAHOr0 MaTepuaia sl CEIEKLIUH.

[omyuyenne  monumuionmoB.  BHyTpuBumoBas — ruOpuamzanms.  BIM3KOpOACTBEHHOE
CKpelMBaHue, Wi HHOpUIUHT. HepocTBeHHOE CKpeliBaHue, Win ayTopuauHT. [ eTeposuc u
ero mpuduHbL Mcnonp3oBaHue rereposuca B cenekuud. OtrmanéHHas THOpHAM3ALSL.
[Ipeomonenne Oecruromuss MEXBHAOBBIX THOPUIOB. JIOCTWKEHWS CeNEKIWH PAacTeHUH |

JKUBOTHBIX

3.7

OOBEKThI, HUCMONb3yeMble B OHOTEXHOJOTHHM, — KIIETOYHbIE M TKAaHEBBIC KYJIBTYPEI,
MHUKPOOPIaHU3MBI, MX XapaKTepUCTHKA. TpaauiroHHas OHOTEXHOJOIWS: Xj1eOoredeHue,
MOJTyYeHHE KHCIIOMOJIOYHBIX MPOJYKTOB, BHHOjENNE. MUKPOOHMOIOTHUECKHN CHHTES.
OOBEKTBl MHKPOOMOJIOTHYECKUX TexHoJorui. IIpom3BoacTBO Oenka, aMUHOKUCIOT H
BUTAMHUHOB. VICKYCCTBEHHOE  OIUIOAOTBOpPEHHE. PeKOHCTpyKuuMsa  SHUEKIETOK U
KJIOHUPOBAHNUE JKUBOTHBIX. METO/I TPaHCIUIAHTALUH SIAEP KIIETOK.

XpoMOCOMHasl ¥ reHHas MHkeHepus. VICKyCCTBEHHBINH CUHTE3 T€HAa U KOHCTPYUPOBAHUE
pexomOuHanTHBRIX JIHK. J[locTmkeHHs © TepCHeKTHBB XPOMOCOMHOW W TEHHOM

UHKeHepun. MenunnHckue 0noTexHoorun. Mcrnonp30BaHue CTBOIOBBIX KIETOK

Cucrema n MHOFOO6pa3I/IG OpTraHHuvYCCKOro Mmupa

4.1

buonornueckoe paszHooOpasue opraHu3MoB. CoBpeMEHHasi CHUCTEMa OpPraHU4eCcKOro
mupa. [IpuHnune! knaccudukanuu opranu3mMoB. OCHOBHBIE CHCTEMATHYECKUE TPYIIIbI
OpPTraHHU3MOB.

OcoOEHHOCTH CTPOCHHUS U KU3HEIESTEIbHOCTH OJJHOKIETOYHBIX Opranu3MoB. bakrepun,
apxeW, OJHOKJIETOYHbIE TpPHOBL, OJHOKJIETOYHBIE BOJOPOCIH, JAPYTHE TPOTHUCTHI
Kononnanbueie opraHm3mebl. JBHKEHHE OJHOKIETOYHBIX OPTaHU3MOB: aME&OoHIHOE,
KTYTHKOBOE€, PECHHYHOE. 3allNTa y OJHOKIETOYHBIX OPTaHMU3MOB. Pazmpaxumocts y

OOHOKJICTOYHBIX OPraHU3MOB. Taxcucer
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MHOTrOKJIETOUHBbIC pacTeHHs. B3auMOCBs3p YacTeil MHOTOKJIETOYHOTO OpraHHM3Ma.
TxaHu, opraHbl W CHCTEMBl OPraHOB MHOTOKIETOYHOro opraHu3ma. OpraHusm Kak
eauHOoe 1enoe. TkaHu pacrteHuil. TUNBl pacTUTENBHBIX TKaHEW: oOpa3oBareibHasd,
MTOKPOBHAs, TPOBOIAIIASL, OCHOBHAs, MexaHndeckas. OCOOEHHOCTH CTpOeHus, HyHKIIHN

" pacCIioJIOKCHHUA TKaHEH B opraHax paCTeHI/Iﬁ

4.3

BereraruBHble M reHepaTHBHBIE OpraHbl pacTeHud. DYHKIUM OpraHoB U CHCTEM
opranoB. Kapkac pacrenuii. JIBH)KEHHE MHOTOKJIETOYHBIX PAaCTEHUH: TPOMU3MBI U
HacTuu. [lormomenne Bosbl, YIJIEKUCIOTO ra3a U MUHEPAJIBHBIX BELIECTB PACTEHUSMM.
Heixanme pactennii. Jnddysus razoB depe3 MOBEpXHOCTh KIETKH. |paHCIIOPTHBIC
CUCTEeMBbI pacTeHui. Briienenue y pacreHuil. 3ammra y MHOTOKJIETOYHBIX DPACTEHUI.
Kyrtuxyna. Cpenctsa macCuBHON M XUMUYECKOH 3aIUThl. OUTOHIUIBI.

PazmpaxxuMocTe W perymsamuss y OpraHu3MoB. Pa3ipaknuMocTe W peryisnus y

MHOT'OKJICTOYHBIX paCTCHI/II\/'I. PocrtoBrie BC€IICCTBA U UX 3HAYCHUC
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MHOrOKJIETOUHbIE JKMBOTHbIE. B3auMOCBS3b YacTell MHOTOKJIETOYHOTO OpraHu3Ma.
TKaHI/I, OpFaHI)I U CUCTEMBbI OpFaHOB MHOTOKJICTOYHOI'O OpFaHI/I3Ma. OpI‘aHI/I?:M KaK
enuHoe menoe. I'omeocTta3. TkaHM JKMBOTHBIX M YE€IOBEKA. THIBI KMBOTHBIX TKAaHEH:
OIIUTCIINAJIbHAsA, COCAUMHUTCIIbHAsA, MbIIIICYHAAd, HepBHaH. OCO6CHHOCTI/I CTpOGHI/Iﬂ,

(YHKIMH 1 pacTONOXKEHUs TKaHEeH B OpraHax KUBOTHBIX U YellOBEeKa

4.6

OpraHsl U CUCTEMBI OPraHOB KMUBOTHBIX. DYHKIIMU OPraHOB M CHCTEM opraHos. Omopa
Tena opraHu3MoB. CKeNeThl OJHOKIETOYHBIX U MHOTOKJIETOYHBIX KUBOTHBIX. Hapy kHbIi
Y BHYTpeHHUH ckeneT. CTPOCHHE U TUIIBI COEAUHEHUS KOCTEH.

JIBim>KeHHe MHOTOKJIETOYHBIX KUBOTHBIX. [IuTanue >kxuBOTHBIX. [IUTaHME MO3BOHOYHBIX
JKUBOTHBIX. [[pixaHnue )uBOTHBIX. KoxkHOe Apixanue. JKabepHoe U IEroyHoe JAbIXaHue.
JIpIxaHWe TO3BOHOYHBIX JKMBOTHBIX. OBOJIIOIIMOHHOE YCIIOXHEHHE CTPOEHHUS JIETKHUX
MMO3BOHOYHBIX JKMBOTHBIX. [lpIxaTenpHas cucteMa dyenoBeka. MeXaHW3M BEHTWIISILIUU
JNErKUX y NTHIl U MIEKONMHUTAIOUIMX. TpaHCIOpPT BEIIECTB y OpraHu3MoB. TpaHcmopT
BEIIECTB Yy JKMBOTHBIX. KpoBeHocHas cuctema u e€ opranbl. KpoBeHocHas cucrema
MO3BOHOYHBIX >KUBOTHBIX. Kpyru kpoBooOpaiieHusi. DBOJIIOLMOHHBIE YCIOXKHEHUS
CTPOEHHS KPOBEHOCHOW CHCTEMBI IIO3BOHOYHBIX KMBOTHBIX. BhIeneHrne y opranu3MoB.
Breigenenne y xuBoTHbIX. CoOKpaTuTenpHble Bakyoiw. Opranel BelaeneHus. CBs3b
[IOJIOCTH TeJla ¢ KPOBEHOCHOM W BBIICIUTENIBHOM CcucTeMaMu. BeineneHue y
MMO3BOHOYHBIX JKUBOTHBIX. 3aIllUTa y MHOTOKJIETOYHBIX >KHBOTHBIX. IIOKpOBEI M uX
MIPOM3BOHBIE.

PasmpaxxuMocTs ¥ perymsuus y OpraHusMoB. Pa3apaXuMoCcTb y OIZHOKIETOYHBIX
oprann3MoB. Takcucel. Pa3npa)kuMocTh W PErymisius y MHOTOKJIETOYHBIX PACTEHUH.
PocToBbI€ BeniecTBa 1 MX 3HAYEHHUE.

Hepenas cuctema u pednexTopHasi perymsius y MHOTOKJIETOYHBIX )KHBOTHBIX. HepBHas
CUCTEMa U €€ OTAENbl. DBOJIIOIMOHHOE YCIOXKHEHHE CTPOEHHMS HEPBHOM CHCTEMBI Y
KUBOTHBIX.

Pazpabotka anroputMoB U nporpamm A 3GQPeKTUBHONW (QYHKIHMOHATBHONH aHHOTALIUH
T€HOMOB, TPAHCKPHUIITOMOB, MPOTEOMOB, META0OJIOMOB MHKPOOPTaHW3MOB, PAaCTEHU,

JKHMBOTHBIX M YCJIOBCKaA




OpFaHI/I3M YCJIOBCKA U €ro 310POBLEC

5.1

Oprasel M CHCTEMBI OpPTraHOB dYenoBeka. OTmenasl TOJOBHOTO MO3Ta IT03BOHOYHBIX
JKUBOTHBIX. Peduiekc u pedektopHas ayra. be3ycnoBHbIE W YCIOBHBIC pPe]IIeKCHI.
I'ymopanbHast peryiduus M SHAOKPUHHAs CHUCTEMa >XUBOTHBIX W 4enoBeka. JKenessl
SHJIOKPUHHOW CHUCTEMBI U UX FOPMOHBI. JleficTBHE TOPMOHOB. B3auMOCBSI3b HEPBHOU U
SHIOKPWHHOU cHcTeM. | mmoramamo-rumodusapHas cucreMa. Pedurekc u pediiekTopHas

nyra. be3ycinoBHbIE U yCIOBHBIE pedIIeKCh

5.2

3ammra opraHuzMa oT Oone3Heil. MMmyHHast cucTtema uenoBeka. KileTo4HBIA H
TYMOPaJIbHBI IMMYHUTET. BpOXXAEHHBIA, TPHOOPETEHHBIN CIIEU(UISCKII UMMYHHUTET.
Teopust knonaneHo-cenexkTuBHOro mMmynurera (I1.Jpnux, ©.M.bepuer, C.Toneraga).
BocnanurensHele OTBETBI OpraHu3MoB. Ponb BpOXKIAEHHOTO MMMYHHUTETa B Pa3BUTHH

CHCTEMHBIX 3a00JI€BaHII

5.3

54

5.5

Kposenocnas cucrema u e€ opranbl. Cepaie, KpOBEHOCHBIE cOCyAbl U KpoBb. Kpyru
KpoBooOpateHus. Pabora cepana u e€ perymsmus

Hpixanme yenoBeka. uddys3us razoB dUepe3 MOBEPXHOCTh KIETKU. JlpIxareipHas
CHUCTEMaA 4YCJIOBCKA. I[LIX&TCHLHEUI IMOBECPXHOCTh. PCFYJ'ISIHI/ISI JAbIXaHU. I[I)IX&TCJII)HLIC
00BEMBI

[MumeBaputensHas cuctemMa d4enoBeka. OTxmesnbl  NHIIEBAPUTEIBHOTO — TPAKTA.

HI/IHICBapI/ITCJ'II)HI)IG KCJIC3BbI. BHYTpI/IHOJIOCTHOG 1 BHYTPHUKIIECTOUYHOC IMUIIIEBAPCHUC

5.6

ITokpoBel u wux mnpousBoaHble. Opranel BbiAeneHud. Ilouku. CrpoeHue u
¢yHkunonupoBanue HedpoHa. DunbTpanus, cekpeuyss U oOpaTHOE BcachIBaHHWE Kak

MeXaHU3MbI paboTHI OpraHoB BblneneHus. OO0pa3zoBaHe MOYH y YETIOBEKa

5.7

I[BI/I)KeHI/IC yeJIoBeKa: MblieyHas cucrema. CkelleTHbIe MbIOIOBI 1 UX pa60Ta. CTpOeHHe

1 TUIIBI COCAUHCHUA KOCTei

6.1

Teopwus 3Bomonuy. PazButue xu3HM Ha 3emiie

OpomonionHass Teopuss Y. J[lapBuna. IIpennmocbulk BO3HMKHOBEHHS JapBHHHU3MA.
Kuznp u Hay4Has aesrensHocTh Y. [lapBuHa.

HBwxymme cwibl 3Boyonuu BuaoB no Y. JlapBuHy (BBICOKash HMHTEHCHBHOCTh
Pa3MHOXEHUsI OPraHU3MOB, HACIIEACTBEHHAs U3MEHUMBOCTh, O0ph0a 3a CyIIecTBOBAHUE,
€CTECTBEHHBI M UCKYCCTBEHHBIA 0TOOD).

Odopmnenne cuHTeTHdecko Teopun HsBoioonun (CTD). HeltpanbHas Teopus
sBosrory. CoBpeMeHHast HBOJIIOIIMOHHAS ONOJIorHsl. 3HaU€HUE IBOJIIOLMOHHON TEOpHUHU B

(hOopMHUPOBaHUM €CTECTBEHHO-HAYYHOW KapTUHBI MHPA

6.2

[omymsiima xak s1eMeHTapHas equHuna 3Bomonud. COBpPEMEHHBIE METOMABI OLIEHKH
TEHETHUYECKOTO Pa3HOoOOpasusi M CTPYKTypbl momyisuuid. M3menenue reHodoHIa
HONYJISIMKM  KaK 3JIEMEHTapHOE JBOJIOLMOHHOE sIBJIEHHE. 3aKOH TI'€HETHYECKOI'o
pasHoBecus k. Xapau, B. BaitnGepra.

OnemeHTapHble (AKTOPHI (JIBWXKYIINE CHIIBI) SBONIONHMHA. MyTallMOHHBIN TpoIiecc.
KomOunatuBHast wu3MeHuuBocTh. [Jlpeii TeHOB — ciyvyaiiHble HeHanpaBICHHBIE
W3MEHEHHS 4acToT ajulesiedl B momymsanusx. DPdekT ocHoBatens. Murparuu. M3omsmus

nomyJsiui: reorpaduueckas (IpoCTpaHCTBEHHAs ), Ononoruyeckas (penpogyKTUBHAS).




EctecTBenHbIli 0TOOp — HampaBistomui QGaxTop 3Boironud. DopMBl €CTeCTBEHHOTO
oTOOpa: IBIXKYIINH, CTaOMIM3HPYIOMWN, paspbiBaomuil (qu3pynTuBHbIH). [lomoBoit
otoop.

[Ipucmoco6meHHOCTh OpPraHU3MOB KakK pe3ylbTaT MHUKPOABOJIONWH. BO3HUKHOBEHHE
npucnocoOneHnii 'y opranm3moB. Apomopdo3sl u  uanoagantanuu. [Ipumepsr
MIPHUCTIOCOONIEHUH Y OpraHn3MOB. OTHOCHTEIHHOCTH MPHUCIIOCOOIEHHOCTH OPTaHU3MOB.
Bun, ero xpurepun u crpykrypa. BumooOpa3zoBaHme Kak pe3yiabTaT MHUKPOIBOIIOLUH.
Wzonsuust — kmoueBoit aktop BugooOpazoBanus. [lytn u cocoObl BUI00OOpa30BaHUS:
ajronaTpudeckoe (reorpauaeckoe), CHMITATPHIECKOE (IKOJIOTHUYECKOE), «MTHOBEHHOEC)
(monmmutonau3anys, rudpuau3anys). JIuTeIbHOCTh 3BOIOLUOHHBIX MTPOIIECCOB.
MexaHu3Mbl (HOPMHUPOBAHHUS OMOJIOTHIECKOTO Pa3HOOOpa3usl.

Ponme  3BomronmoHHOW Ouonormu B pa3pabOTKe HAYYHBIX METOJOB COXPaHEHHs
OomopasHooOpa3usi. MUKpPOIBOMIONAA W KOJBONIONHS TApasUTOB W HX XO35EB.

MexaHu3mbl GOpMUPOBAHUS YCTOMYMBOCTH K aHTUOMOTHKAM M CIIOCOOBI OOpHOBI ¢ Hel

6.3

6.4

Metoapl HW3y4eHHUs] MaKpOdBOMIONMH. [lameoHTONOrHYecKue METONbl  H3y4YeHHS
sBosronmu. [lepexoansie Gopmbl 1 GUIIOreHETHUECKUE PSIIbI OPTaHU3MOB.
Buoreorpadpuueckne meronpl usyueHus odBomonuu. CpaBHeHue ¢uopsl H  (ayHBI
MaTepUKOB W OCTPOBOB. buoreorpaduyeckue obmactu 3emid. BUABI-OHIEMHUKH |
PEIUKTHI.

OMOPHOIOTHYECKUE U CPABHUTEIBHO-MOP(HOIOTrHUECKHE METOIbI MU3YUYEHHs 3BOJIOLUH.
I'eneTnyeckrie MeXaHU3MBI DBOJIONMU OHTOTCHE3a M TIOSBICHUS JBOJIIOLMOHHBIX
HOBIIECTB. ['OMOJIOTMYHBIE W aHAJOIMYHbIE OpraHbl. PyauMeHTapHble OpraHel M
aTaBU3MBL. MOJEKYJISIpHO-TEHETUYECKNE, OMOXUMHYECKHE M MaTeMaTHYECKHUE METOJIbI
n3ydeHHus OSBOMOLMH. ['omonornunele TeHbl. COBpEMEHHBIE METOABI IOCTPOCHHS
(UIIOreHeTHIECKUX JePEBHEB.

XPpOMOCOMHBIE MYTALIMU U 3BOJIIOLIUS TEHOMOB.

OOmue 3akoHOMepHOCTH  (TmpaBuia) dBoyONMHA. HeoOpaTUMOCTh — SBOJIOIUH.

A,HaHTPIBHaH paauanuys. HepaBHOMepHOCTB TEMIIOB 5BOJIFOITNHA

Hayunble THIIOTE3BI MPOUCXOXKACHHUSA >KH3HH Ha 3emiie. AOHMOTeHe3 W TaHCIIePMUSL.
JloHayuHbple TIpEACTaBIEHHS O 3apOKICHUM JKM3HM (KpeaunoHH3M). lumoresa
MTOCTOSTHHOT'O CaMO3apOXACHUs KM3HH U e€ ompoBepkeHue ombitamu . Pemum, JI
Crnamnannanw, JI. [Tactepa. [IponcxoxaeHue )KU3HA U aCTPOOHOIIOTHSL.

OcHOBHBIE JTambl HeopraHwdeckod sBomonuu. [lmanerapHast (reoyorudeckas)
IBOJIONHSA. XUMHUECKasi IBONMIONUS. AOWOTEHHBIH CHHTE3 OpPTaHUYECKUX BEUIECTB U3
Heopranuyeckux. Omnbir C. Mumnepa u I. HOpu. OOpazoBanue momuMepoB u3
moHoMmepoB. KoarepBaraas runore3a A.M. Omapuna, THIIOTE3a TEPBUYHOTO OyIThOHA
Jx. Xonnelina, renerndeckast rumnote3a . Mémnepa. Pubo3umsr (T. Uek) u runoresa
«vupa PHK» Y. I'un6epra. @opMupoBanue MeMOpaH U BOSHUKHOBEHHE MTPOTOKIICTKH.
Uctopus 3emsm m Meronsl €€ wu3ydeHus. lIckomaemble OpraHMYeCKHE OCTaTKH.
l'eoxpononornss m e€ wmerompl. OtTHOCHTENbHAaE ¥ aOCONIOTHAST TEOXPOHOJIOTHSL.
I'eoxpoHonornyeckas mkania: 30HbI, 9pbl, IEPHO/BI, JTTOXH.

HagannHbIe dTaImb OpFaHI/I‘IeCKOﬁ OBOJIFOITHH. IlosBaeHMEe U OBOJIFOI WA TEPBBIX KIICTOK.




Opomionust  MeTtabonu3Ma. Bo3HMKHOBeHHE TiepBBIX dKocucTeM. CoBpeMEHHBIC
MHKpPOOHBIC OHMOIUIEHKH KaK aHajior IMepBBIX Ha 3emite coobmectB. CTPOMATOJHTHI.
[IpokaprOThI U yKapHOTHI.

[Iponcxoxnenue 3yKapuoT (CHMOHMOTeHe3). DBOMIOIMOHHOE TPOUCXOXKICHIE BUPYCOB.
[IponcxoxneHrne MHOTOKIETOYHBIX OpPraHu3MOB. BO3HUKHOBEHHE OCHOBHBIX TPYII
MHOTOKJIETOYHBIX OPTaHHU3MOB.

OCHOBHBIC 3Tallbl DBOJIONWN BBICIINX pacTeHui. OCHOBHBIE apoMOp(]O3bl PACTCHHMA.
Brixon pactenuii Ha cymry. IlosBneHue cOpOBBIX pacTeHHUN M 3aBOEBAaHUE UMHU CYIIH.
Cemennsie pactenus. [IponcxoxkieHne IBETKOBBIX PACTCHHA.

OCHOBHBIE 3Tambl SBOJIONUM XKUBOTHOTO Mupa. OcHOBHBIE apoMop(ho3bl >KUBOTHBIX.
Bennckas ¢ayna. KemOpuiickuii B3pBIB — TOSBICHHE COBPEMEHHBIX THITOB. llepBbie
XOp/OBbIe >KMBOTHBIE. JKu3HB B Bojae. OBOJIOLHUSA IO3BOHOYHBIX. lIponcxoxkaenue
am¢ubwmii u perrrrwid. [IponcxokeHne MIEKONMUTAIONUX U T [[prHHIAT KITF0YeBOro
apomopdo3a. OcBoeHHE OSCIIO3BOHOYHBIMU M II03BOHOYHBIMH JKUBOTHBIMU CYIIIH.
PasButne xu3HM Ha 3emiie MO »paM M MEPUOJAM: apXeil, MpoTepo30l, Naleo30H,
Me3030H, KaitHo30H. OOmas XapakTepUCTHKa KIMMaTa M TEOJIOTHYECKHX IPOIIECCOB.
[losiBeHne m paclBET XapaKTEpHBIX OPraHW3MOB. YTIIeoOpa3oBaHHE: €r0 YCIOBHS U
BIIMSIHUE Ha Ta30BBIH cocTaB aTMOC(hephI.

MaccoBble BBIMHUPAHHUSI — IKOJOTUYECKHE KPU3UCHI MpOonuIoro. IIpuduHbI U crieacTBUA

MacCOBBIX BEIMUpaHui. COBpEMEHHBIH IKOJIOTMIECKUN KPU3UC, €r0 OCOOCHHOCTH

6.5

Pazmenst wu  3amaunm  aHTpomomoruud. Metonasl  aHTponoioruu.  CTaHOBJIEHHE
MIPENCTaBICHNN O MPOUCXOKICHNH YenoBeka. COBpEMEHHBIE HAyYHbIE TEOPHUH.
CxoncTBO dyenmoBeka € OKMBOTHBIMU. CHCTeMaTH4ecKoe TIIO0JI0KEHHE YeJIOBeKa.
CBuzeTesnbCTBa CXOJCTBA YEJIOBEKA C XHUBOTHBIMH: CPaBHHUTEIBHO-MOP(OIOrnvecKue,
aMOpHoJIoTHYeCKHe, (HU3UOJIOr0-OHOXUMHUUECKUE, MoBeAcHUecKue. OTauuus 4deoBeKa
OT XHUBOTHBIX. [IpsAMOXOXk/IE€HNE M KOMIUIEKC CBS3aHHBIX C HUM INpHU3HAKoB. PazButhe
TOJIOBHOTO MO3I'a U BTOPOM CUTHAJIBHOM CUCTEMBI.

Hewxkymme cwibl  ((hakTopsl)  aHTpONOreHe3a: OHMOJIOTHUECKHE,  COLMAJIbHBIE.
CooTHOIIIEHNEe OHOJIOTHYECKUX M COIMABHBIX ()aKTOPOB B aHTPOTIOTEHE3E.

OCHOBHBIE CTaguM aHTPONOreHe3a. ABCTPAJIONUTEKH — JBYHOTHE MpPEAKH JIIOAEH.
YenoBek yMelnblid, IEPBbIE U3rOTOBIEHUS OpPYAuM Tpynaa. UenoBeK NpSMOXOISALIUN U
MEePBBIA BBIXOJ JIOAEH 3a mpemensl Adpukn. YermoBex reidaenbOeprckuii — OOIIHiA
MIpeIOK HeaHIepPTaJIbCKOTO YeJIOBEKa 1 YeJI0BeKa pa3yMHOro. YenoBek HeaHAepTaTbCKUN
KaKk BHJ JIIOJEH XOJIONHOTO KJIMMaTa. YelnoBeK pa3yMHBII COBPEMEHHOIO THIIA,
JICHUCOBCKUH YEJIOBEK, OCBOCHHE KOHTHHEHTOB 32 IpejienaMu AQpuky.

DBOJIOLMUSI COBPEMEHHOTO 4elloBeKa. EcTecTBEHHBI O0TOOp B MOMYJSLUAX YeJIOBEKa.
MyTtainmonHbIi Tporiecc u moiauMopdu3M. I[lomynsaimoHHbIe BOJHBIL, Apeld TeHOB,
Murpanus 1 «3¢(HexT oCHOBATENs» B MOMYJILHUIX COBPEMEHHOTO YeIOBEKa.
Uenoseueckne packl. [lorstue o pace. bompmme pacel: eBporeongHasi (€Bpasuiickas),
aBCTpasio-HerpouaHas (3KBaTopuaibHas), MOHIOJOMIHAs (a3MaTCKO-aMepUKaHCKast).
Bpewms u mytn paccenenus yenoBeka o rianete. EquHcTBO yenoBedyeckux pac. Hayanas

HECOCTOATCIIBHOCTL pacu3ma. HpI/ICHOCO6J'IeHHOCTB YCJIOBCKA K pa3HbIM YCJIOBHUAM




OKpyXKarolieii cpeapl. BnusHue reorpaduueckoil cpeapl U Ipelida TEHOB Ha

MOPQOIIOTHIO ¥ (PU3HOIIOTHIO YETIOBEKa

DKOCUCTEMBI U MMpUCymure MM 3aKOHOMEPHOCTH

7.1

7.2

7.3

Pazgensl u 3agaun sxonorun. CBs3b 3KOJOTUU C APYTUMH HayKaMH.
Mertonp!l skosoruu. IlomeBpie HaOMIOACHU. DKCIIEPUMEHTHI B DKOJIOTHH: TIPHUPOIHBIC H
naboparopHbie. MoneaupoBaHHE B DKOJOTUH. MOHUTOPHHT OKPYXArOIICH CPEIIb:

JIOKAJTBHBIA, PETHOHATBHBIA 1 TII00aTEHBII

Oxomorndeckne (GakToppl M 3aKOHOMEpPHOCTH UX AcictBusa. Kiraccudukarms
9KOJIOTHUECKMX (PaKTOpOB: a0HOTHYECKHe, OWMOTHYECKHE, aHTpomoreHHsie. OOuue
3aKOHOMEpPHOCTH AEWCTBUS dKomormdeckux ¢akropoB. IlpaBmmo wmumamMyma (K.
WMnpenrens, 0. JIubux). TomepaHTHOCTb. OBPUOMOHTHBIE U CTEHOOWOHTHBIE
OPTaHU3MBI.

Abuotndeckue paxTopbl. CBET Kak dKoJIOrHdeckuii pakTop. JefcTBre pa3HBIX Y4aCTKOB
COJIHEYHOTO CIIEKTPa HA OPraHU3Mbl. DKOJOIMYECKHE TPYIIIBI PACTEHUN U )KMBOTHBIX IO
OTHOIIEHUIO K cBeTy. CUTHAJIbHAS pOJIb cBeTa. DOTOMEPHOTU3M.

Temnepatypa kak skomormdeckuii (akrop. JleficTBHe TemmepaTypbsl Ha OPTaHU3MBL.
[NoiikunoTepMHble U TOMOWOTEPMHBIE OpPraHU3MBlL. ODBPUTEPMHBIE U CTEHOTEPMHBIE
OpTaHU3MBI.

Brnaxxnocts kak akosormdeckuii (akrop. IlpucnocoOneHus: pacTeHUN K TOAIEPIKAHHIO
BomHoro Oamanca. Kimaccudukarus pactennii mo otrHomeHuto K Boje. [IpucnocoOmenust
KHBOTHBIX K I3MEHEHHIO BOJTHOTO PEXKHUMA.

Cpenpl oOMTaHMsSI OPraHU3MOB: BOJHAs, HA3€MHO-BO3IYLIHAs, MOYBEHHAs, TIyOWHHAs
MOJNOYBEHHAs, BHYTpUOpPTraHU3MeHHas. @OU3HKO-XUMHUYECKHE OCOOCHHOCTH Cpej
oburanus oprann3MoB. IIpucrocobnenns opraHu3MoB K JKU3HHU B Pa3HbIX cpenax.
Buonornueckue putmel. BHemnue u BHyTpeHHUE puTMbI. CyTOYHBIE U TOAHYHEIE
put™MelL. IIpucnocobaeHHOCTE OPraHU3MOB K CE30HHBIM M3MEHEHUSIM YCIOBUH KU3HH.
XKuznennsie popmbl opranusmoB. [lonstue o xusHeHHON (opme. JKnuzHeHHBIE QOPMEI
pacTeHMii: AepeBbsl, KyCTapHUKH, KYCTapPHUYKH, MHOTOJIETHHE TpaBbl, OIHOJICTHHE
TpaBbl. JKu3HeHHblE (OPMBI KUBOTHBIX: THUAPOOHOHTBHI, TEOOMOHTHI, a3POOMOHTHI.
Oco0eHHOCTH CTPOCHUS M 00pa3a KHU3HU.

buotnueckue (dakropbl. Buabl OMOTMYECKMX  B3aMMOJCWUCTBUH: KOHKYPEHIIMS,
XMIIHAYECTBO, cuMOMO3 u ero Qopmel. [lapasutusm, koomepamus, MyTyajau3M,
KOMMEHCaIIM3M (KBapTHPAHTCTBO, HaxjieOHH4YecTBO). HeTpoduueckre B3auMOAeHCTBHS
(Tonnueckue, ¢opuueckue, (padbpuueckue). 3HaueHHE OMOTHYECKHUX B3aUMOACHCTBHUI
JUIS CYIIECTBOBAaHHMS OpPraHM3MOB B cpeie oOuranus. [IpuHIMI KOHKYPEHTHOTO

HCKIHOYCHUA

DKOJOTHYECKHE XapaKTePUCTUKH ToIy sauu. [lomynsanus kak Ouoorndeckasl CUCTEMA.
Ponrs HEOqHOPOMHOCTH cpembl, (PH3NIeCKUX 0apbepOB U OCOOCHHOCTEH OMOJIOTHN BHIOB
B ()OpPMUPOBAHUM IMPOCTPAHCTBEHHON CTPYKTYpHI ToIyssanui. OCHOBHBIE IMOKa3aTelH
MOMYISALUNA: YUCIIEHHOCTD, IJIOTHOCTh, BO3PAacTHas U I10JIOBas CTPYKTYypa, pOKIAEMOCTb,
MIPUPOCT, TEMII POCTA, CMEPTHOCTh, MUTPALIUA.

DKoyoruueckasi CTpykTypa momyismun. OIeHKa YUCICHHOCTH MOMyJsuu. JlmHamuka




oMU U €€ perynsius. buoTudeckuii MOTEHIMAN TOMyJIsAud. MoaeaupoBaHue
TUHAMHKH TOMyJsAud. KpuBble pocTa YMCICHHOCTH MOMYIsind. KpuBbIe BBDKUBAHHSL.
Perynsmust 4ucaeHHOCTH TOMYJISAIUI: POib (AKTOPOB, 3aBUCAIIMX U HE 3aBUCSIIUX OT
IIOTHOCTH. DKOJOTHYECKUE cTpareruu BuaoB (- u K-ctparerun).

[Nonstue 00 »sKomormueckoil HUIIEe BUaa. MecrooOuranue. MHOrOMepHas MOJIENb
skosornyeckod Humu Jx.JM. XatumHcoHa. Pa3Mepbl 3KOJOTMYECKON  HUIIIM.
[lorenumanpHas U peann30BaHHAS HUIIH.

Bun kak cucrema momynsiuii. Apeanibl BHIIOB. BUIbI M MX JKM3HCHHBIC CTPATETHH.
3aKOHOMEPHOCTH TIOBEICHUS W MUTpaIWiii JKUBOTHBIX. bHOIOTHYecKHe WHBAa3HH

YYKEPOJHBIX BUI0B

7.4

7.5

7.6

CoobmiectBa oprann3MoB. buomneHno3 u ero cTpykrypa. CBsi3u MeXIy OpraHH3MaMd B
OmorieHo3e. DkocucreMa Kak OTKpeitas cucreMa (A.J[x. Tencnm). DyHKIHOHATBHBIC
ONOKM OpraHM3MOB B OKOCHUCTEME: MPOMYLEHTHI, KOHCYMEHTBHI, pEIyLEHTHI.
Tpodwuueckne ypoBHH. Tpodudeckre 1enu u ceTH. AOMOTHYECKHE OJIIOKH IKOCHUCTEM.
[TouBbI 1 MBI B 3K0cUcTeMax. KpyroBopoT BeliecTB U MOTOK 3HEPTUU B 3KOCHUCTEME.
OcHOBHBIE TIOKa3aTenW »JKOCHCTEMBL. brnomacca W mnpoxyknus. OKOJIOTHYECKHE
nmUupaMUuabl YUCCII, 6I/IOMaCCI>I " DOHEPIruu.

HamnpagienHble 3akOHOMEpHBIE CMEHBI COOOLIECTB — cyKueccud. IlepBudHble 1 BTOpUYHBIE
CYKLIECCMH W WX TPUYMHBL. AHTPOIIOTEHHBIE BO3JAEHCTBUS Ha cykueccuu. KimmakcHoe
coobmectBo. bropazHoobpasue 1 oJIHOTa KPYroBOPOTa BEIIECTB — OCHOBA YCTOWYMBOCTH
COOOIIIECTB.

[IpuponHbie SKOCHUCTEMBI. AHTPOTIOTEHHBIE IKOCUCTEMBI. ATpodKOocHcTEMa. ATPOIEHO3.
Pazmuuns MECKAY aHTPOIIOTCHHBIMUA U IMTPUPOJHBIMU 3KOCUCTEMAMMU.

Ypb6oskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucTeM. I'oposckas ¢uiopa u dayHa.
CuHaHTpONHM3alMsl TOPOJACKOH (ayHbl. buonormyeckoe W XO3SHUCTBEHHOE 3HAYCHUE
arpo’KocUCTeM U ypOO3KOCHCTEM. 3aKOHOMEPHOCTH (POPMHUPOBAHMS OCHOBHBIX
B3aUMOJICUCTBUI OPTraHU3MOB B 3KOCHCTEMAX.

IlepeHoc oHepruM M BEUIECTB MEXKIY CMEXHBIMH D3KOCHCTEMaMHd. YCTOHYMBOCTD
OpraHusmosB, HOHYJ'DIHI/Iﬁ U 3KOCHCTEM B YCJIOBHAX CCTCCTBCHHBIX M AHTPOIIOICHHBIX

BO3/IEHCTBUM

buocgepa — obmeruianerapHas 0060m04Kka 3eMiTH, T CyHIECTBYET MJIM CYIIECTBOBAJA
*u3Hb. Yuenue B.W. Bepuajckoro o ouocdepe. Obmactu ouocdepst u e€ coctas. XKusoe
BeIIeCTBO OMOC(EPHI U ero PyHKIIHH.

3aKOHOMEPHOCTH CyliecTBOBaHUs Orochepbl. OcobeHHOCTH OHochephl KaK rio0aabHOM
sKocucTeMbl. [luHamuueckoe paBHOBecue B Ouocdepe. KpyroBopoTbl BemiecTB u
OmoreoXnMHUYeCcKue UKIIBI (Yriepoaa, a30Ta). PUTMHUYHOCTS siBeHui B Onocdepe.
3onansHOCTH Onochepsl. [lonsarue o 6uome. OcHOBHBIE OMOMBI CYIIU: TYH/APA, XBOWHBIE
Jieca, CMeIIaHHbIe W ITMPOKOJIMCTBEHHBIE JIeca, CTEIH, CABAHHBI, ITYCTHIHU, TPOIIMYECKUE
Jieca, BBICOKOTOpbs. Kimmar, pacTuTeNnbHbIN 1 )KUBOTHBIA MUP OMOMOB CYIIH.
CrpykTypa W (QYHKIUS KHUBBIX CHCTEM, OIIGHKA HMX PECypCHOTO MOTEHIMANa H

OounocdepHbIX GYHKIUHA

OKOJIOTMYECKNEe KPU3UChl W WX MNpHUYMHBL. BosaedcTBHe uenoBeka Ha Ouocdepy.




3arpsi3HeHne BO3AYIIHON cpeasl. OxpaHa Bo3ayxa. 3arps3sHeHue BogHou cpenbl. OxpaHa
BOAHBIX pecypcoB. Paspymenme mousBsl. OxpaHa MOYBEHHBIX pecypcoB. 3menenwe
KJIUMarta.

AHTpOTIOTEHHOE BO3NIECHCTBHEC Ha PACTUTCIBHBIA W JKHBOTHBIH wMup. OxpaHa
pPacTUTENBHOTO M KMBOTHOTO MUpa. OCHOBHBIC MPUHLIHUIBI OXpaHbl IpUpobl. KpacHbie
kaurn. Oco6o oxpansembie mpupoanbie Teppuropun (OOIIT). Boranmyeckne canasl u
300JI0TUYECKHE TTaPKH.

OcCHOBHbIE IPHUHIUIBI YCTOHYUBOTO Pa3BUTHS YEJIOBEUECTBAa U MpHpoibl. PaninonansHoe

MIPUPOIOTIOIL30BaHNE U COXPAHCHHE OHOJIOTHYECKOTO pa3Hoo0pasns 3eMiTH




YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

METOANYECKHUE MATEPUAJIBI U1 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU UHTEPHET






