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MNOSCHUTEJBbHAS 3AIINCKA

[Iporpamma no yuebHoMy nipenmety "buosnorus" (nanee - Ouonorus) Ha YpoBHE CPETHETO OOIIEro
oOpa3oBanus pa3paborana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-03 «O06 o6pa3oBaHun
B Poccuiickoit @eneparumny», ®I'OC COO, Konuenuuu npenonaBanus yueOHoro npeamera «buonorus» u
OCHOBHBIX TIOJIO’KEHHH (enepanbHoi pabodeld TporpaMMbl BOCTIUTAHHS.

Yuebnslii npeamet «buonorusy yrnyonéanoro yposuas uydenus (10—11 xmaccsl) sBIsieTCs] OXHUM
13 KOMIIOHEHTOB IpeaMeTHOH obnactu «EcTecTBeHHO-Hay4yHBIE NpeAMEThl». COrNIacHO MOJOKEHUSIM
OI'OC COO npoduibHbIe yueOHbIE TPEAMETHI, H3ydaeMble Ha yriTyOJIEHHOM YPOBHE, SIBIAIOTCS CIOCOO0OM
muddepeHunanuy oO0y4YeHUs] HA YPOBHE CpeJHEro oOmero o0pa3oBaHHMs W IMPH3BaHBI OOECIICYHTH
IPEEMCTBEHHOCTh MEXy OCHOBHBIM OOLIMM, CPEAHUM OOILIMM, CPEIHUM IPO(eCCHOHATBHBIM U BBICIIUM
oOpa3zoBaHueM. B To xe Bpems KaKAbIi U3 3TUX Y4eOHBIX IPEAMETOB JOJDKEH ObITh OPUEHTUPOBAH Ha
IPUOPUTETHOE pELIeHHEe 00pa30BaTEIbHBIX, BOCIHHUTATENbHBIX M Pa3BUBAIOIIMX 3a/a4, CBA3aHHBIX C
npodopueHTanuel 00yJaromuxcss U CTUMYJIUPOBAHMEM HHTEpeca K KOHKPETHOW OOIacTH HaydHOTO
3HAHUSA, CBA3aHHOTO C OMONOTHEH, METUITTHOH, SYKOJIOTHEH, IICUXOJIOTHEH, CIOPTOM HITH BOSHHBIM JEITOM.

[Iporpamma o yueOHomy npeamety "buonorusa" ma€r nmpencraBieHre O NENU U 3a1a4aX U3ydeHUs
yaebHoro mpenmera «buonorus» Ha yriyOJIEHHOM ypOBHE, ONpeAeNseT o0s3aTeNbHOe (HHBAPHAHTHOE)
NpeIMETHOE COAep)KaHUe, ero CTPYKTYpUPOBAaHUE MO pa3feiaM M TeMaM, pacipelesieHHue MO KJlaccaM,
PEKOMEHIyeT IMOCIEA0BaTeNbHOCTh HM3Y4YEeHHUs] y4eOHOro Marepuaga C Y4ETOM MEXIPEAMETHBIX U
BHYTPUIIPEIMETHBIX CBS3€H, JIOTMKH y4eOHOro mpolecca, BO3PACTHBIX 0COOeHHOCTEeH oOyuaromuxcs. B
nporpaMme Mo OHOJIOTHM pealu30BaH MPUHLUI NPEEeMCTBEHHOCTH C M3y4YEHHEM OHMOJIOTHH Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHus, Oarozaps yemy IpoCMaTpUBACTCsl HAIPABICHHOCTh Ha MOCIIEAYOIIee
pasBuTHE OHOJOTMYECKHX 3HAaHUM, OPHEHTHPOBAaHHBIX Ha (POpPMUpPOBaHHE €CTECTBEHHO-HAYYHOI'O
MHPOBO33PEHHUS, IKOJIOTHUECKOTr0 MBILIUICHHS, IPEACTABICHUH 0 310pOBOM 00pase )KU3HHU, Ha BOCTINTAHNE
OepeKHOr0 OTHOLICHUS K OKpY’KarolleH NpupoIHOi cpeae. B mporpaMme no 61onoruu Takxe moKa3aHsl
BO3MOXKHOCTH yueOHOTO peameTa «buonorus» B peanmzanuu TpedoBannit ®I'OC COO k nmimaHupyeMbIM
JMYHOCTHBIM, METAPEAMETHBIM U IPEAMETHBIM PE3yJbTaTaM 0O0y4eHHUs U B (JOPMHUPOBAHMH OCHOBHBIX
BUJIOB y4eOHO-TI03HABATEIbHOM AESTEIHHOCTH 00YHAIOLIMXCS TI0 OCBOCHUIO COJEP KaHuUs OMOJIOTMYECKOTO
00pa3oBaHMs Ha YPOBHE CpeHETo 001Iero o0pa3oBaHusl.

YueOnblii npenmer «buonorus» Ha ypoBHE cpemHero o0mero o0Opa3oBaHMs 3aBepIIacT
Ouostornveckoe oOpa3oBaHHEe B IWIKOJIE M OPHUEHTUPOBAH HA pacIIUpeHre W YriIyOJeHHWe 3HaHWH
0o0yJaroIuxcsi 0 KUBOW MPUPOJE, OCHOBAX MOJIEKYJSPHOW M KIETOYHOW OHOJIOTHH, SMOPHOIOTHU H
OHOJIOTHH pa3BuTUA, TCHCTUKHA, CCIICKINHU, 6I/IOTCXHOJ'IOI‘I/II/I, 9BOJIIOHMOHHOI'O YYC€HUSA U SKOJIOTUH.

N3ydenue yueOHOro mnpenmera «buonorus» Ha yriayOJIeHHOM YpOBHE OpPHUEHTHPOBAHO Ha
MOJITOTOBKY OOYYaroIMXCsl K TOCIIEAYIOIEMY IMOIyYeHHIO OHOJIOrHYecKoro oOpa3oBaHHsS B By3axX H
OpraHu3alMix CpeAHero mnpodeccuoHanbHOro obpasoBaHus. OCHOBY €ro COJEpXaHUS COCTaBIISET
cucteMa OWOJIOTHYECKMX 3HAHUM, TMONYYEHHBIX MPH HM3YYEHHH OOYYarOIIMMHUCS COOTBETCTBYIOIIMX
CHUCTEMATHYECKUX pa3/ieioB OMOJIOrHY Ha ypPOBHE OCHOBHOTO o0Iero oopasosanusi, B 10—11 kinaccax 3tu
3HAHMS TIOMy4YaloT pa3BUTHE. Tak, pacuiupeHbl W YriyOJieHbl OMOJIOTMYECKUE 3HAHUS O PACTCHUSX,
JKUBOTHBIX, Tprbax, OaKTepusx, OpraHu3Me YesioBeKa, OOIINX 3aKOHOMEPHOCTSIX KHU3HH, JOTIOHUTEILHO
BKJIFOYEHBI OMOJIOTHYECKHUE CBCIACHHUA TIPHUKIAJHOIO W IIOMCKOBOI'O0 XapaKTe€pa, KOTOPbIE MOXKXHO
UCIIOJIb30BaTh KaK OPHEHTHPHI JIJIS TIOCIIEAYIONIEro BpIOOpa mpodeccur. Bo3aMoxHa TakKe MHTETpaIus
OMOJIOTHYECKUX 3HAHUU C COOTBETCTBYIOIINMHU 3HAHUAMU, ITOJTYYCHHBIMU 06yT-IaIOIlII/IMI/IC$I Ipru U3y4YCHUU
(bU3NKHU, XUMUY, Teorpaduu 1 MaTEMaTHKH.

CtpyKkTypa mporpaMMbl 10 yaeOHOMY npenMeTry "buonorus" oTpaxaeT CHCTEMHO-YPOBHEBBIA U
SBOJTIOIIMOHHBIH MOIXOBI K U3ydeHHUIo Ononoruu. CorinacHo UM, U3y4aloTCsl CBOMCTBA M 3aKOHOMEPHOCTH,
XapaKTCpHBIC JIA JKUBBIX CHUCTEM PA3HOI'0 YPOBHA OpraHu3alvv, 3BOJJIOLOWH OPraHUYCCKOIO MHpa Ha
3emite, coxpaHeHHUS OHMOJIOTHYECKOro pa3zHooOpasus miaHeThl. Tak, B 10 kiacce M3ydarOTCS OCHOBBI
MOJIEKYJISPHOW W KJICTOYHOH OMOJIOTHH, SMOPHOJIIOTMHA W OHMOJIOTMH Pa3BUTHS, FCHETUKH U CEJICKIIMH,
OMOTEXHOJNIOTMU M CHHTETHYECKOW OMOJIOTHMH, aKTyaJU3UPYIOTCS 3HAHHMA O0Oyyaromuxcs 1o OOTaHUKE,



300JI0THH, aHATOMUH, (HU3HOIOTUHN 4YesoBeka. B 11 kimacce M3ydaroTcsi 3BONIOLMOHHOE YYEHUE, OCHOBBI
9KOJIOTHH U YUeHHe 0 Ouocdepe.

YueOnblii npeameT «bronorus» npu3BaH 00ECIEYUTh OCBOCHHE O0YYAIOUIMMUCS OHONIOTHYECKUX
TEOpUH M 3aKOHOB, /!, IPUHIUIIOB U MPaBUJI, JEKALIUX B OCHOBE COBPEMEHHOI €CTECTBEHHO-HAYYHON
KapTUHBl MUpA, 3HAHUH O CTPOEHHH, MHOTOOOpa3uu M OCOOCHHOCTSX KJIETKH, OpraHu3Ma, MOMYJISIIHY,
OMOIIeHO3a, SKOCHCTEMBI, O BBIJAIOIIMXCS HAYYHBIX JOCTH)KCHHUSX, COBPEMEHHBIX HCCIECIOBAHUSAX B
OMoJIOTMH, MPHUKIAJHBIX acleKTaX OMOJIOTMYECKUX 3HaHWH. [ pa3BUTHS M MOAJCpPKAHUS HHTEpeca
oOyyaromuxcsi K OHONOTMM Hapsgy cO 3HAUYUTENBHBIM OOBEMOM TEOPETHYECKOTO MaTepuaia B
coJiep>KaHuH MPOrPaMMBbI 10 OMOJIOTHH MPETYCMOTPEHO 3HAKOMCTBO C HCTOPHUEH CTAHOBIICHUS M PA3BUTHSI
TOW WIM HWHOW 0O0JacTH OWOJIOTHM, BKJIAAOM OTEYECTBEHHBIX M 3apyOEKHBIX YUYEHBIX B pELICHUE
BOKHEHIINX OMOIOTHUECKUX M HKOJIOTHYECKHUX MPOOIIEM.

Llens wu3ydenus: yueOHoro mnpenmera «buonorus» Ha yriayOn€HHOM YypOBHE — OBIaJICHHUE
00yYaroIUMHCS 3HAHUSIMU O CTPYKTYPHO-(YHKIMOHAIBHOW OPTaHU3alMHU )KUBBIX CHCTEM Pa3HOTro paHra
U mpuoOpeTeHne YMEHUH NCTI0Nb30BaTh ATH 3HaHUS B JOPMHUPOBAHUH HHTEpECa K ONpeAeIEHHON 00aacTu
npodecCHOHANBHON NIesITebHOCTH, CBA3aHHON ¢ OWOJOTHel, Wi K BBHIOOpY y4eOHOIrO 3aBeleHHS A
MPOIOJDKEHUS] OMOIOTUYECKOTo 00pa30BaHHsI.

HocTiwkenne nenu wu3ydeHus ydeOHoro mpeamera «buornorus» Ha yrioyOJIEHHOM YpOBHE
o0ecreyrBaeTCsl pelIeHUEM CISAYIOUIHNX 3a/1a4:

OCBOCHHE OOYYAIONIMMHCS CUCTEMbl OHOJOTMYECKUX 3HAHMM: 00 OCHOBHBIX OHOJOTHYECKHUX
TEOpUSX, KOHLUEMIHIX, THII0Te3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U IIPaBUiIaX, COCTABIISAIOIINX COBPEMEHHYIO
€CTeCTBEHHO-HAyYHYI0 KapTHHY MHpPa; O CTPOSHUH, MHOTO00Opa3Wd M OCOOCHHOCTSX OHWOIOTHYECKHX
cucteM (KJIETKa, OPTaHU3M, TOMYJIAINs, BUA, OHMOTeoIeHo3, Onocdepa); O BBLIAIOIUXCS OTKPHITAAX U
COBPEMEHHBIX HCCIIEIOBAHUAX B OMOIIOTHH;

O3HAKOMIIEHHE OOYYarOMIMXCS C METOJaMH ITO3HAHUS >KMBOW MPHPOJBL: HCCIENOBATEIECKAMHU
METOJaMH OHMOJIOTHYECKMX HayK (MOJEKYISIPHON M KJIETOYHOH OWoiornd, SMOPHOJIOTHH B OHONOTHH
pa3BUTHUS, TEHETHUKH M CENEKIWH, OWOTEXHOJOTHMH W CHHTETHYECKOW OWOJIOTHH, IajJeOHTOJIOTHH,
HKOJIOTHH); METOJIAMHU CaAMOCTOSITEILHOTO MTPOBEACHHS OMOIOTMUECKUX UCCIIEOBaHNH B Ta00OpaTOpUH U B
npupo/ie (HaOIo/IeHNe, U3MEPEeHNe, SKCIIEPUMEHT, MOJICIIMPOBaHUE);

OBJIaJIcHNEe OOYYarOIIMMHUCS YMEHHUSMU: CaMOCTOSITENIbHO HAaXOJIWTh, AaHAIU3UPOBaTh U
WCIIONb30BaTh OHOJOTHYECKYI0 HMH(OPMAIIMIO; II0JIb30BAaThCS OWOIIOTHMYECKOH TEPMHUHOJIOTHEH |
CHUMBOIIMKOM; yCTaHABIMBATH CBSI3b MEXKAY Pa3BUTHEM OWOIIOTHH W COIHMAIbHO-DKOHOMHYECKHMHU W
HKOJIOTUYECKUMH TPOOJIeMaMH YeJIOBEUeCTBa; OIEHUBATh IIOCIEJCTBUS CBOSH JAESTEIBHOCTH II0
OTHOIICHUIO K OKPYXKAaIOIIeH MPUPOIHON cpene, COOCTBEHHOMY 370POBBI0 U 37I0POBBIO OKPYIKAIOIIMX
JoJIell; 0OOCHOBBIBATH W COONIONATh Mephl NMPO(UIAKTHKK WH(MEKINOHHBIX 3a00JIeBaHUM, IMpaBHiia
TIOBEJICHUS B PUPOJIEC U 0OecTiedeHns 0e301MacHOCTH COOCTBEHHOM KU3HENEITEILHOCTH B YPE3BRIYAHBIX
CUTYaIUsIX MPUPOTHOTO M TEXHOTEHHOTO XapaKTepa; XapaKTepu30BaTh COBPEMEHHbBIE HAYYHBIE OTKPBITHS
B 00J1acTH OMOIOTHH;

pa3BuTHE y OOydYalOImUXCAd WHTEIUIEKTYAIbHBIX WM TBOPYECKHX CIIOCOOHOCTEH B Tporiecce
3HAKOMCTBA C BBIIAFOIIUMUCS OTKPBITHSAMH U COBPEMEHHBIMH UCCIIEIOBAHUSAMY B OMOIIOTHH, PEIIaeMbIMU
€0 MpoOJieMaMHu, METO/OJIOTHEH OWOJIOTHYECKOTO HCCIIEIOBaHMUS, MPOBEIEHUS 3KCIIEPUMEHTATBHBIX
WCCIIeIOBAaHUH, pEIeHHs] ONOJIOTHYECKHX 33124, MOJICTUPOBAHUS OMOJIOTUYECKUX OOBEKTOB H IIPOIIECCOB;

BOCTIMTAaHHE Y O0YYarOIINUXCs IEHHOCTHOTO OTHOIIEHUS K JKMBOI MPUPOJIE B IIETIOM U K OTAETHHBIM
e€ 00beKTaM U SIBICHUSAM; (DOPMHUPOBAHNE FKOJIOTUUECKOW, TEHETUYECKON TPAMOTHOCTH, O0IIEH KyIbTYPHI
MOBE/ICHUS B IPUPOJIE; NHTETPAIIH €CTECTBEHHO-HAYYHBIX 3HAHHUIA;

npuoOpeTeHne OOyJYarOIIMMKCS KOMIIETEHTHOCTH B  PalMOHAILHOM IIPHPOONOIH30BAHUH
(coOutoieHue TpaBUJl MOBEJACHHUS B IMPHUPOJE, OXPaHbl BHJIOB, KOCHCTEM, OMOCHEphI), COXpPaHEHUHU
COOCTBEHHOTO 3JIOPOBbSI M 3JI0POBbSl OKPYXKalOMIUX JrojJieil (coOironeHuss Mep MpOQUIAKTHKH
3a00JeBaHuil, obecrieueHre 0e30MIaCHOCTH KU3HEIEATEIbHOCTY B UPE3BBIYAWHBIX CHTYAIUSIX IPHUPOIHOTO
M TEXHOTEHHOTO XapakTepa) Ha OCHOBE HWCIIONB30BAaHUS OWOJOTHYECKHX 3HAHWM W YMEHHUIl B
IMOBCEIHEBHOM KU3HMU,



CO3JIaHKE YCIOBHUH [T OCO3HAHHOTO BBIOOPA 00YUAIONUMHUCS HHIUBHIYaTbHOM 00pa3oBaTeIbHOM
TPAeKTOPHH, CHOCOOCTBYIOIIEH — MOCHIEAyIomEeMy MpOopeCCHOHANBHOMY  CaMOOMPE/CICHUIO, B
COOTBETCTBHMH C HHAMBUAYATbHBIMU HHTEPECAMH M TTOTPEOHOCTSIMH PETHOHA.

OO1iee YKMCI0 YacoB, OTBEACHHBIX HA H3ydeHHE OMOJIOTHHM Ha YIIyOJCHHOM YPOBHE CPEIHEro
o0miero obpazoBanus, cocrarisier 204 yaca: B 10 kimacce — 102 yaca (3 gaca B Hezeno), B 11 kimacce — 102
yaca (3 yaca B HEJIENI0).

OTOOp OpraHM3aIMOHHBIX (OPM, METOMOB M CPEACTB OOYUCHHS OHOJIOTHH OCYIIECTBISCTCSA C
yu€TOM crie(UKH ero COAePKaHUI M HAMPABICHHOCTH HA TIPOIO0/DKEHHE OMOIOTHUECKOT0 00pa3oBaHUs
B OpPTraHH3aluAX CPEAHEro Mpo(HecCHOHATBHOTO U BRICIIETO 00pa30BaHUs.

O0s13aTeNbHBIM YCIOBHUEM TIPH 00yYCHUH OMOJIOTHY HA YTITyOJAEHHOM YPOBHE SIBIISICTCS MPOBEACHHUE
1aboOpaTOPHBIX M MPAaKTHYECKUX paboT. Takke ydacTHe OOYYAIOMIMXCS B BBITIOJHEHHH MPOCKTHBIX U
y4eOHO-HCCIIEIOBATENBCKUX PabOT, TEMATHKA KOTOPBIX OMPEAEIICTCS YIUTEIEM Ha OCHOBE UMEIOIIUXCS
MaTepHATbHO-TEXHHUECKUX PECYPCOB M MECTHBIX MTPUPOIHBIX YCIOBHH.



COJEP)KAHUE OBYYEHUSA
10 KJIACC

Copep:xaHue MPOTPaMMBbI, BBIJIEIEHHOE KYPCUBOM, HE BXOAWT B IPOBEPKY TIOCYJapCTBEHHOU
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 OMOJIIOTHH.

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

Ioptpetsi: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsun, Y. [apseit, [. Menaens,
B. U. Bepnanckuii, W. I1. ITasnos, . . Meunukor, H. W. Basunos, H. B. Tumodees-Pecorckuii, [Ix.
Yotcon, ®. Kpuxk, /I. K. benses.

Tabnuiel 1 cxeMbl: «CBsi3b OMOJIOTHHU ¢ APYTUMH Haykamuy», «CrcTeMa OHOIOTHYECKUX HAYK.

Tema 2. /KuBble cuCTeMbI M X H3yYeHHUE

JKuBble cuctembl Kak mpeaMmeT wuiydeHuss Ouonoruu. CBOHCTBAa JKUBBIX CHCTEM: CIUHCTBO
XUMUYECKOTO COCTaBa, AUCKPETHOCTh M LIEIOCTHOCTh, CIOKHOCTh M YHOPSAJOYEHHOCTh CTPYKTYPHI,
OTKPBITOCTh, CAMOOpraHU3alusl, CaMOBOCIPOU3BEACHHE, PAa3APAXKUMOCTb, H3MEHUUBOCTb, POCT H
pa3BUTHE.

YPpOBHU OpraHU3alliy XKUBBIX CHUCTEM: MOJEKYJISIPHBIN, KJICTOYHBIM, TKAHEBbIM, OpraHU3MEHHBIN,
MOIYJIANIMOHHO-BUIOBOM,  9KOCHUCTeMHBIH  (OmoreomeHoTmueckuit), Ouocdepusidi.  I[Ipormeccsr,
MPOUCXO/SIINE B XKUBBIX cucTeMax. OCHOBHBIC MPHU3HAKHU XKUBOTO. JKM3HB Kak (opMma CYIIeCTBOBAHUS
Martepun. Hayku, n3ydaroniye >kuBble CUCTEMBI Ha PA3HBIX YPOBHSX OpraHU3alUu.

Wzydenne kuBbIXx cucreM. Metonsl Ouonorndyeckoid Hayku. HaOmonmenuwe, u3MepeHue,
AKCIIEPUMEHT, CHCTeMaTh3auusi, MeTaaHanu3. [IOHATHE O 3aBUCUMON M HE3aBUCUMOM NEPEMEHHOMU.
[InanupoBanue skcniepumenTa. [loctanoBka u nmpoBepka runote3. Hysnesas rurnoresa. [loHsTre BIOOPKU
u e€ mocToBepHOCTb. Pa3zbpoc B Ouonmormveckmx naHHBIX. OIEHKAa JOCTOBEPHOCTH IIOTYYEHHBIX
pe3ynbTatoB. [IpuunHbBI UCKaXKEHUs PE3yIbTAaTOB FKcIiepuMeHTa. [IoHATHE CTATUCTUYECKOTO TECTA.

JdeMoHcTpanuu

Tabmuts! u cxembl: «OCHOBHBIE IPU3HAKHY KU3HNY, «brHoornieckue cucteMb», « CBOHCTBA YKHUBON
Marepun», «YpOBHU OpraHU3allUd >KUBOM HOpUpoabl», «CTpoeHHE 3>KUBOTHOH KieTku», «TkaHu
JKUBOTHBIX», «CUCTEMBI OPraHOB YEJIOBEUECKOTr0 OpraHu3May, «buoreorneHos», «buochepa», «MeTozs
U3Y4YEHUS )KUBOU MPUPOIBD».

OGopynoBaHue: abopaTopHOe OO0OpyIOBaHWE I TPOBEACHHUS HAONIOJCHHUN, W3MEPEHUH,
SKCIIEPUMEHTOB.

IIpakTHyeckast padota «lcronp3oBaHNe Pa3IUYHBIX METOJOB TP U3YUEHUH KUBBIX CUCTEM).

Tema 3. buoJsiorusi KjieTkn

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.

MeTo1bI MOJICKYJISPHON M KJIETOYHOW OHMOJIOTHH: MUKPOCKOIIHS, XpoMarorpadus, snexkrpodopes,
METO/I MEUEHBIX aTOMOB, TH(QepeHIInaIbHOE IIEHTPUPYTHPOBAHKE, KYJIbTUBUPOBAHNE KIICTOK. M3yuenue
QuxcuposanHvlx Kiemox. ONEKTPOHHAs MHKpockomusa. Kowughoxanrvnas muxkpockonus. Bumanvhoe
(npudicusnenHoe) uzyyeHue Kiemox.

JdeMoHcTpanuu

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



Tabmuue! 1 cxembl: «CBETOBOH MHUKPOCKOI, «DJIEKTPOHHBIH MUKPOCKOI, «McTopus pasBuTHs
METOJI0OB MUKPOCKOIIUN.

OO0opynoBaHue: CBETOBOM MHKPOCKOIN, MHUKpONpenapaTrbl pacTUTEIbHBIX, JKHBOTHBIX 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. AMMUHOKUCIOTHBIN COCTaB
0enkoB. CTpyKTyphl OenkoBoil Monekydbl. [lepBuunas cTpykTypa Oeika, menTuaHas cBs3b. Bropuynas,
TpeTudHasi, 4YeTBepTHUYHasi CTPYKTypbl. JleHnatypauus. CpoiictBa OenkoB. Knaccudukamus Oenxos.
Buonoruueckue GpyHKINUU OenKOB. [Ipuonsl.

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

Jlununer. TunpodunbHO-TUAPOdOOHBIe cBoOMcTBa. Kiaccudukamms aunuaoB. TpUrIHLIEPHIIBI,
dochonumuasl, BOCKH, cTrepouabl. buonorudeckue ¢yHkiyu aunuaoB. OOIIHe CBONCTBa OMOJOTHIECKUX
MeMOpaH — TEeKy4eCTh, CHOCOOHOCTh K CaMO3aMbIKaHHIO, TIOYIPOHUIIAEMOCTb.

Hyxnennossie kucnotsl. JJHK u PHK. Crpoenne HyknenHoBbix kucnoT. Hykneoruasl. [lpunnun
komruieMeHTapHoctd. [IpaBuno Yapradpda. Crpykrypa JJHK — nBoitHas crmpans. MecToHaX0XIeHHE U
omnonorunueckue ¢ynkmnn JJHK. Buner PHK. ®yaknnn PHK B kneTke.

Crpoenne monexynsl AT®. Makpoaprudeckue cBs3u B Mosiekyne AT®. buonornueckue QyHkunn
AT®. BoccraHOBNIEHHBIE TIEPEHOCUYHNKH, NX (YHKIIHH B KJIE€TKE. /pyeue nykieozuompugpocpamor (HTD).
CexsennpoBanne JJHK. Memoow cenomuxu, mpanckpunmomuxu, npomeomuxuy.

CrpykrypHass Owonorus: OWoXuMUYeckne W OHOPU3NYECKHE HCCIEIOBAaHHUS COCTaBa |
MPOCTPAHCTBEHHOM CTPYKTYpbl OMOMOJeKy. Modenuposanue cmpykmypol u QyHKYull OUOMOAEKYN U UX
komnuexcos. Komnviomepnuiii ousaiin u opeanudeckuli cunmes GUOMONEKYIL U UX HENPUPOOHIX AHANO208.

JdeMoHcTpanuu

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

Huarpammel: «Pacnpenenenne XMMUYECKHX JIEMEHTOB B HEXHBOH mpupoze», «Pacnpenenenue
XUMUYECKHX JIEMEHTOB B )KMBOM MIPUPOAE».

Tabmuue! u cxemsl: «llepuonuueckas Tabinna XUMHYECKUX 3JIEMEHTOBY», «CTPOEHHE MOJIEKYJIbI
BOJBI», «BemecTBa B coctaBe opraHu3MoB», «CTpoeHHe MOJeKynbl Oenka», «CTpyKTyphl O€IKOBOM
MOJIEKyIb», «CTpoeHHEe MOJEKYJ YIiIeBoAoB», «CTpoeHne MOJeKyl1 JMIuAoBY, «HykienHoBble
KHCIOTBD, «CTpoeHre MoseKynsl ATOy.

ObopynoBanue: XUMHUYECKas IOCYAa U 000pyIOBaHUE.

JlaGopaTopHast padora «OOHapy>keHHEe OEIKOB C TOMOILBIO0 KAUECTBEHHBIX PEaKLIUii».

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

Tema 5. CTpoenue u GyHKIHMHU KJIETKH

Tumbl  KIETOK: JyKapuoTHYecKas ©  npokapuoruueckas. CTpyKTYpHO-(QYHKIIMOHAIbHBIC
00pazoBaHMsI KJICTKH.

Crpoenne mpoxapuoTndeckor kieTkd. Kmerounas crenka Oakrepuii um apxeil. OcobeHHOCTH
CTpPOCHHS TeTepOoTPOodHON M aBTOTPO(PHONU MPOKAPUOTHIECKUX KIETOK. MECTO M pOib NMPOKApPHOT B
OuoleHO3aX.

Crpoenre W (QYHKIIMOHHPOBaHUE JYKAPHOTHUYECKOW KieTku. [lnazmarudeckas wmeMmOpaHa
(turazmanemma). CTpykTypa Iia3MaTHdeckoid MeMmOpaHbl. TpaHCIIOPT BEIIECTB Yepe3 IIa3MaTHISCKYIO
MeMOpaHy: naccuBHBIA (auddy3us, odneryénnas auddysus), akTUBHBIA (NMEPBUYHBIA M BTOPUYHBINA



aKkTUBHBIHN TpaHcopT). [lomynponuniaemocts MeMOpanbl. Pabota HaTpuii-KanineBoro Hacoca. DHIOLUUTO3:
NUHOIMTO3, (aronmro3. Jk3ouuTo3. Kinetounas crenka. CTpykTypa W (QYHKUMH KJICTOYHOH CTEHKH
pacTeHuii, rpuOoB.

Hurtomnasma. Llurozonms. Llutockener. [IBwkeHune umuTomiasMbel. OpraHouisl — KIETKH.
OnHoMeMOpaHHbBIE OPraHOUABI KIeTKH: dHgoIuIa3MaTiyeckas cetb (D11C), anmnapat ['onbaKu, TM30COMBI,
UX CTpoeHue U GyHKUuH. B3anMocBsa3b omHOMEeMOpaHHBIX OpraHoU0B KiIeTKU. CTpoeHHe IpaHyJIIpHOTO
petukynyma. Mexanusm nanpasienusi beaxos ¢ I11C. CuHTe3 pacTBOPUMBIX 0enkoB. CHHTE3 KJIETOUHBIX
MeMmOpaH. [ naakwuii (arpaHyJIsSipHbI) SHAOIUIA3MATHYECKHH PeTHKYITyM. CekpeTopHas (pyHKIHMS anmapara
Tonbxu. Moougurayusi 6enxos ¢ annapame I oavoocu. Copmuposka benxos ¢ annapame I 0ab0ucu.
TpaHcnopT BelecTB B KiIeTKe. Bakyonu pacturensHbIX kieTok. Kierounslit cok. Typrop.

[TomyaBTOHOMHBIE OPraHOUBI KJIETKH: MUTOXOHIPHH, TIIACTUABL. [Ipoucxoocoenie MumoxoHopuil
u nracmud. Cumobuozcenes (K.C. Mepeockosckuii, JI. Mapeyauc). CtpoeHune U QyHKIIUM MUTOXOHIPHIA U
rtactul. [lepBudHbIe, BTOPHYHBIE U CIIOKHBIC TIACTUIB (POTOCHHTE3UPYIOIINX 3YKAPUOT. XJIOPOIJIACTH,
XPOMOIIIACTBI, JIEHKOTIACTHI BBICHIUX PACTCHHH.

HememOpanusie opranounsl kinetku CtpoeHune U QyHKIMH HEMEMOPaHHBIX OPraHOMIOB KJIETKH.
Pubocombl.  [lpomescymounvie puramenmol. MHUKPODUITAMEHTBL. AKMUHOBbIE MUKPODUIAMEHMBL.
MBpllIeUHbIE KIETKH. AKMuHO8bie KOMNOHEHmMbl Hembluleunvblx Kiemok. Muxporpybouku. Kietounsiit
ueHtp. CTpoeHre U ABIKCHUE KTI'YTUKOB U pecHHUeK. MUKpOTpyOOUKH uTomasmsel. LlenTpuons. beaxu,
accoyuuposanuvle ¢ MuKpouiamenmamu u Mukpompyoboukamu. Momopuvie benxu.

Anpo. Obonouka sapa, XpOMaTHH, KapyuoIIazMa, SAPBIIIKHA, UX CTpOeHHE W QYHKIHMH. SaepHbIit
OenkoBbIil MaTpukc. [IpocTpaHCTBEHHOE PAcIIONOKEHUE XPOMOCOM B HHTEP(A3HOM siApe. Dyxpomamun u
2cemepoxpomamun. belkn XpoMaTthHa — TUCTOHBL. /JuHamuxa s0eproti 0060a0uku 6 mumose. SoepHuiii
MPAHCHOPM.

Knerounsle BkmtoueHus. CpaBHHUTENbHAS XapaKTEPUCTHKA KIIETOK JYKAapHOT (PAaCTUTEIBHOM,
JKUBOTHOM, TPUOHOI).

JdeMoHcTpanuu

Ioptpetsi: K.C. MepexkoBckuii, JI. Maprymuc.

Tabmuuer u cxembl: «CTpoeHHE 3YKapUOTHYECKOH KiIeTKn», «CTpoeHHe >KUBOTHOM KIIETKHU»,
«CTpoeHne pacTUTENbHON KIETKN», «CTpOEHHE MUTOXOHIAPUNY, «Sapoy, «CTpoeHne NpoKapruoOTHIECKOH
KIIETKH».

OObopynoBaHue: CBETOBOH MHMKPOCKOIN, MHUKPOIpENaparbl pacTUTENbHBIX, >KUBOTHBIX KIIETOK,
MHUKpOIpenaparsl 0akTepHatbHbBIX KJIETOK.

JlabopaTtopHasi paGora «/I3yueHue CTpOEHHUS KJIETOK Pa3INUHbIX OPraHU3MOB).

IpakTuyeckasi padora «/I3yueHne CBOMCTB KIIETOUHONH MEMOpaHBD».

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

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

Tema 6. O0MeH BeliecTB M IPeBpalleHHue JHEPTUH B KJIETKe

AccUMWISIIUS W JUCCUMMJISIIMSA — JBE CTOPOHBI Merabonu3Ma. Tumel oOMeHa BeILECTB:
aBTOTPO(HBIA M TeTepoTpOQHBIH. YdacTHe KHCIOpoAa B OOMEHHBIX Hpoleccax. DHEPreTHYecKoe
obecrieyenue kieTku: npespamenne AT® B o0OMeHHBIX Mporieccax. DepMeHTAaTHBHBIN XapaKkTep peakiui
KJIETOYHOTO MeTabosm3Ma. DepMeHThI, UX CTPOCHHE, CBOWCTBA M MexaHHM3M jaedcTBus. KodepMmeHTHI.
OTtnmnunst (pepMEHTOB OT HEOPTraHMYECKHWX KaTalau3aTopoB. benku-akTHBAaTOpPHI M OENKH-WHTHOUTOPHI.
3aBUCUMOCTH CKOPOCTH (DEPMEHTATUBHBIX PEAKIINil OT Pa3TUIHBIX (DAKTOPOB.

IlepBUYHBII CHHTE3 OPTaHMYECKUX BEIIECTB B KiIeTKe. DOTOCUHTE3. AHOKCUSEHHDIL U OKCUSEHHbII
@omocunmes y baxmepuii. Ceemocodbuparowue nuemeHmsl U NUSMEHMbl PeaKyuonHo2o yenmpa. Poib
XJIOPOILTACTOB B mpoiiecce GorocunTe3a. CBeToBas U TeMHOBas (as3nl. Pomoovixanue, Cs., Cs. u CAM-
munwvl omocunmesa. TIpogyKTUBHOCTE (OTOCHHTE3a. BiusHue pa3nnvHbIX (aKTOPOB Ha CKOPOCTbH
¢dorocuHTe3a. 3HaUeHNE (HOTOCHHTE3A.

Xemocunre3. Pa3HooOpasne OpraHM3MOB-XEMOCHHTETHKOB: HUTPUQHUIMPYIOIIME OaKTepHH,
Kene300aKTeprH, cepodaKTepru, BOJIOPOIHbIE OaKTepHH. 3HAUYEHIE XEMOCHHTE3A.



Amnaspobnble oprann3Mel. Buapsl 6poxenust. [IpogykTer OposkeHHsI H UX HCIIOTIB30BAHUE YEIIOBEKOM.
AHa3p0oOHbIE MUKPOOPTaHU3MBI KaK 00BEKThI OMOTEXHOIOTUU B BO30YIUTENH OOIe3HEH.

AbdpoOHBIE OpraHu3Mbl. DTaIlbl YHEpreTudeckoro oomena. IloaroropurensHplit oTam. ['mukonms —
0ECKHCIOPOTHOE PACILIETIICHNUE TITIOKO3bI.

buonoruueckoe OKHCIEHHE, WM KIETOYHOE JbIXaHHWEe. Poiab MHMTOXOHIpHI B mpoleccax
ounonornueckoro okucieHus. Lluknmyeckne peakuun. OxucnurenbHoe (ochopunmpoBanue. uepeus
Membpannozo epaduenma npomonos. Cunmes AT®D: paboma npomonnou ATO-cunmaswei. lIpenmymecrsa
a’pOOHOTO MyTH 0OMEHA BEIIECTB Nepe] aHadpOOHBIM. D(PPEKTHBHOCTH IHEPTETHUECKOTO OOMEHA.

JdeMoHcTpanuu

Ioptpets: [Ix. Ipuctiu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. Durensrapar, II.
Murtuenn, I'. A. 3aBap3uH.

Tabmuuer u cxembl: «DotocunTe3), «HEpreTndeckuii oomMen», «bruocunres Genkay», «CtpoeHue
bepmenTay, «XeMOCHHTESY.

O0opynoBaHue: CBETOBOH MHKPOCKOM, OO0OpyIOBaHWE AJisl TPUTOTOBICHHS IOCTOSIHHBIX H
BPEMEHHBIX MUKPOIIPENaparos.

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

JlaGopaTopnasi padora «/3yueHue (epMEHTaTHBHOTO paCIICIUICHUs INEPOKCHAA BOAOpOJA B
PacTUTENBHBIX U )KUBOTHBIX KIIETKAX.

JlaGopaTopHas padora «CpaBHEHHE MPOIECCOB (DOTOCUHTE3a U XEMOCHHTE3a».

JlaGopaTopHas padoTa «CpaBHEHHE MTPOIECCOB OPOKEHUS U IBIXAHIS.

Tema 7. Hacsiencreennasi uHGopmManus U peaniu3anus eé B KJIeTKe

Peakuun marpuynoro cuaTtes3a. [[puHIMIT KOMITIEMEHTApPHOCTH B PEAKLUAX MATPUYHOTO CHHTE3A.
Peanmzamus nHacienctBeHHOW wH(pOpMammu. [eHeTnyeckuii Kojn, ero cmoicTBa. TpaHCKpHIIIIUS —
MatpuuHbll cuHTe3 PHK. IlpuHUMOBI TpaHCKPUNIMH: KOMIUIEMEHTAPHOCTh, AHTUIAPAJUIEIBHOCTD,
acuMMeTpuIHOCTh. Cospeganue mampuunsvix PHK 6 sykapuomuueckoil kniemke. Hexooupyrowue PHK.

Tpancnsiius u e€ stansl. Yuactre TpancopTHeIXx PHK B OnocunTese 6enka. YcnoBus 6nocuHTe3a
oenka. KogupoBanue aMmuHOKUCIIOT. Postk prbocoM B OnocuHTEe3€e Oerka.

Cospemennvle npedcmasnenus o cmpoenuu 2eHog. Opranu3ays FeHOMa Y IPOKapHoT U 3YKapuoT.
Perynsimus akTHBHOCTH T'eHOB y npokapuoT. [ unoresa onepona (®. XKakoo, XK. Mano). Morexyapuobie
MEXaHU3Mbl IKCnpeccuu 2eHog y aykapuom. Ponv xpomamuna 6 pecynayuu pabomsl 2enos. Perynsanus
0OMEHHBIX MPOLECCOB B KieTke. KieTounblil romeocTas.

Bupycsl — HekieTouHble (JOPMBI JKU3HU U 0OJIUraTHbIE napa3uThl. CTPOEHUE MPOCTHIX U CIIOKHBIX
BHUPYCOB, PETPOBUpPYCOB, Oaktepuodaros. Kusuenwnviti yuxn [HK-codepoicawux eupycos, PHK-
codeporcawux supycog, baxmepuogazos. Obpamuas mpaHcKpunyus, peeepmasd, uHmezpasd.

Bupycabie 3aboneBanusi denoBeka, xuBOTHbBIX, pactenwmii. CIINJl, COVID-19, couunanbHblie n
MEIULUHCKNE TPOOIIEMBI.

Buoungopmamura: unmeepayuss u anaiuz 6bonvwux maccueos («bigdatay) cmpyxkmyproix
buonoeuueckux oanuvix. Hanomexnonoeuu 6 buonozuu u meouyune. llpoepammupyemvie ghynxyuu 6eixos.
Cnocobwsl docmasku iekapcms.

JdeMoHcTpanuu

TToptpetsr: H. K. Komnbiios, JI. . UBaHoBCKuH.

Ta0muiis! 1 cxembl: «brocunTtes Oenkay, «['eHeTuueckuil Koa», «Bupyce», «bakrepuodarmy.

IIpakTuuyeckas padora «Co3nanne MOACITH BUPYCay.

Tema 8. JKn3zneHHbLI HUKJT KIETKHA

Knerounsii muki, ero mepuoasl u peryisanusa. Matepdasza m muro3. OCOOEHHOCTH IMPOIECCOB,
npoTekaronux B nHTEpdasze. Iloaroroska knetku k nenenunto. [IpecuareTnaecknii (MOCTMUTOTHIECKHN),
CHHTETUYECKHUI M MOCTCHHTETUYECKUH (IIPEMUTOTUIECKHIT) Iepro bl HHTep(dasbl.

Marpuunstii cunte3 JIHK — perukanms. [Ipunnuner pervmmkanuu JIHK: KoMImeMeHTapHOCTS,
IIOJIYKOHCEPBAaTUBHBII CUHTE3, aHTUINapauieabHOCTh. MexanusMm pemmukanuu JHK. Xpomocomsl.



Crpoenue xpomocoM. Ternomeps! u Tenomepasza. XpOMOCOMHBIH HA0Op KIIETKH — KapHOTHII. JIUIIONIHBIN
Y TaITIOUJHBIA HAaOOpBI XpoMOocoM. ['oMoornuHbIe XpOMOCOMBI. [10/10BBIE XPOMOCOMBEI.

Henenue xnetku — muto3. CTaguu MUTO3a M MPOUCXOASIIME B HUX IpoOIecchl. THUIBI MUTO3A.
Kapunokunes u nutoknses. buonorndeckoe 3HaueHHE MUTO3a.

Perymsauus MutoTHueckoro 1ukia kietku. [IporpaMmmupyemast kieTouHast THOeb — afomnTo3.

Krnerounoe simpo, XpoMocombl, (GYHKUMOHANbHAas TEeHOMHUKA. Mexanuzmuvl npoaugepayuu,
oughghepernyuposxu, cmapenus u eubenu kiemox. «L{ugposas xnemxay — buoungopmamuueckue mooenu
DYHKYUOHUPOBAHUA KNEMKU.

JdeMoHcTpanuu

Tabnuie! 1 cxeMbl: «OKU3HEHHBIN LUK KIETKI», «MHUTO3», «CTpoeHHne XpoMocom», «Permukanms
JIHK».

O06opynoBaHue: CBETOBOM MUKPOCKOI, MUKpONpenaparbl: « MUTO3 B KJIeTKaX KOpEIIKa JIyKay.

JlabopaTopHas padora «/3yueHue XpoMOCOM Ha FOTOBBIX MUKpOIpenapaTax.

JlaGopaTopHnasi padora «HabmogeHnne MuTo3a B KJIeTKaX KOHYHMKA KOpPEIIKa Jiyka (Ha TOTOBBIX
MUKpOIIpenapaTax)».

Tema 9. CTpoenne 1 GyHKIMH OPTaHU3MOB

Bbuonornueckoe pasnooOpasue opranu3moB. OIHOKJIETOYHBIE, KOJOHUAIbHBIE, MHOTOKJIETOYHBIE
OpTraHHU3MBI.

OCOOCHHOCTH CTPOCHUS M KU3HEACATENILHOCTH OJHOKJIETOYHBIX OpraHu3MoB. bakrtepuu, apxew,
OJTHOKJIETOUHBIE TPHOBI, OTHOKIIETOYHBIE BOJIOPOCIIH, IPYTrUe MPOTHCTHI. KoJoHMAa bHBIE OPraHU3MBbI.

B3anMocBs3b YacTei! MHOTOKJIETOYHOTO Opranu3Ma. TKaHu, OpraHbl U CUCTEMBI OpraHoB. Opranusm
Kak equHoe 1nenoe. I'omeocras.

Tkanu pactennid. TWITBI pacTHTENBHBIX TKaHei: oOpazoBaTelbHas, MOKPOBHAS, MPOBOJSIIIAL,
OCHOBHas, MexaHuueckas. OcoOeHHOCTH CTpoeHHs, (YHKLIMM M paclojIOXKEHUS TKaHEHl B opraHax
pacTeHui.

TkaHW JKMBOTHBIX W 4YEJOBEKA. THIBI JKMBOTHBIX TKAHEH: SMUTENUaIbHAs, COCAMHUTENBHASI,
MblIlIeyHast, HepBHas. OCOOCHHOCTH CTPOEHUs, GYHKLHUHI 1 PACIIOIOKEHUS TKAHEH B OpraHax >KUBOTHBIX U
YeJI0BEKa.

Opranel. BereratnBHble M TeHepaTHBHBIE OpraHbl pacTeHMH. OpraHbl U CHCTEMBI OpPIaHOB
JKUBOTHBIX U yenoBeka. DyHKIMU OPraHoB U CUCTEM OpPIaHOB.

Onopa Tema opraHusMoB. Kapkac pacteHmil. CkeneTbl OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
JKUBOTHBIX. HapyskHbIi 1 BHYTpeHHUH ckeneT. CTpOeHHEe U THITBI COEIUHEHUS KOCTEN.

JBwkeHre opraHu3MoB. J[BHKEHHE OJIHOKJIETOUHBIX OPTaHU3MOB: aMEOOMIHOE, XI'yTHKOBOE,
pecHH4YHOE. J|BH’K€HNE MHOTOKJIETOYHBIX PACTCHHI: TPONU3MBI U HACTHH. J|BH’KEHHWE MHOTIOKIETOYHBIX
JKUBOTHBIX U YeJIOBEeKa: MbllIeyHas cucrtema. Pedrexc. CkeneTHbIE MBIIIIBI M UX padoTa.

Ilutanne opranusmos. IlornomeHue BoAbBI, YIVIEKHUCIOIO Ta3a W MHHEPAJIbHBIX BEIIECTB
pactenusaMu. IluTaHue >KMBOTHBIX. BHYTpHUIIONIOCTHOE M BHYTPHKIETOUHOE NHIIeBapeHue. Ilutanue
MO3BOHOYHBIX JKMBOTHBIX. OTAENbl NHINEBAapUTEIBHOTO TpakTa. [luineBapuTeNnbHBIE  JKENE3BI.
IIumeBapuTenpHas cucTeMa 4eIoBeKa.

Jbixanue opranusmoB. Jlpixanue pactenuii. [lpixanue >kuBOTHBIX. Jluddy3us razos dyepes
MOBEPXHOCTE KieTku. KoxHoe mpixanue. JlpIxaTenbHas MOBEPXHOCTh. JKabepHoe U JIETOYHOE JBIXaHHE.
JpixaHnue TMMO3BOHOYHBIX JKMBOTHBIX M HYeNIOBEKa. OBOJIONMOHHOE YCIOXHEHHE CTPOSHHS JETKUX
MMO3BOHOYHBIX JKMBOTHBIX. J[pIXaTenpHasi cucTeMa 4ejoBeKa. MexaHW3M BEHTWIALWHU JETKUX y NTHI U
MJIEKOTTUTAIONUX. Perymsnus neixanus. JprxaTenbHble 00hEMBI.

TpaHCHOPT BELIECTB y OPraHW3MOB. TpaHCIOPTHBIE CUCTEMBI pacTeHUl. TpaHCIOPT BELIECTB y
KUBOTHBIX. KpoBeHocHast cucrema u e€ opranbl. KpoBeHOCHas cruicTeMa IMO3BOHOYHBIX >KMBOTHBIX H
yenoBeka. Cepjile, KpPOBEHOCHBIE COCYABI M KpoBb. Kpyrm KpoBooOpalieHHs. DBONIOIUOHHBIE
YCIIO’)KHEHUS CTPOCHHUSI KPOBEHOCHOM CHCTEMBI TIO3BOHOYHBIX JKUBOTHBIX. PaboTa ceparia u €€ perymismus.

Brigenenue y opranuzMoB. Beigenenue y pactenuil. Beinenenne y »uBOTHbIX. COKpaTUTENbHBIC
Bakyonu. Opransl BeiienaeHna. OUIbTpanns, CEKperust 1 00paTHOE BCACHIBAHHE KaK MEXaHU3MBI PadOThI



OopraHoB BblJesIeHUs. CBS3b MOJIOCTH Tela ¢ KPOBEHOCHOM M BBIAEIUTENBHON cUCTEMaMH. Brinenenue y
MO3BOHOYHBIX KMBOTHBIX M yenoBeka. [louku. Ctpoenue u ¢pyHKUHOHUpOBaHKE HeppoHa. OOpa3oBaHue
MOUYH Y YeJIOBEKa.

3ammra y OpraHM3MoOB. 3alliTa y OAHOKJIETOYHBIX OpraHu3MoB. CHopbl OakTepwil W LUCTHI
IpocTedmux. 3aluTa y MHOTOKJIETOUHBIX pacTeHud. Kyrtukyna. CpencTBa MacCUBHOM M XMMHUYECKOH
3amuThl. OUTOHLUIBL.

3amuTa y MHOTOKJIETOYHBIX XUBOTHBIX. IIOKpOBBI M HMX HpPOM3BOJHBIE. 3allluTa OpPraHHU3Ma OT
Oonesneil. IMMmyHHast cuctema 4deioBeka. KieTouHbI M T'yMOpajbHBIA UMMYHUTET. Bpoxn&HHbIN U
npruoOpeTeHHbIN criennuiIeckuii IMMyHUTET. Teopus KIoHaIBHO-ceeKTuBHOro nMMyHHTeTa (I1. Dpnux,
®. M. bepuer, C. Tonerasa). BocnanurenbHble OTBETH OpraHU3MOB. Posb BpOXKIEHHOTO UMMYHHUTETA B
Pa3BUTHHU CUCTEMHBIX 3a00J€BaHUI.

PaznpaxxuMocTh M perymnsmus y opraHu3MoB. Pa3zqpaXuMoOCTh y OJHOKJIETOUHBIX OpPTaHM3MOB.
Takcucsl. PazapaxuMocTs 1 perymsanus y pacTeHuid. PocToBble BeliecTBa U UX 3HaAUCHUE.

HepBHas cuctema u peduekrtopHas peryisnus y >KUBOTHBIX. HepBHas cuctema M e€ OTAENEBI.
OBOJIOIMOHHOE YCJIOKHEHHE CTPOCHUS HEPBHOM CHCTEMBl y JKMBOTHBIX. OTAENBl TOJOBHOTO MO3ra
MO03BOHOYHBIX JKUBOTHBIX. Peduiekc u pedaexTopHas qyra. be3yciaoBHbIE 1 yCIOBHBIE Pe(IICKCHI.

I'ymopanbHas perynauys U SHIOKpUHHAs CUCTeMa KUBOTHBIX U yenoBeka. JKene3sl SHAOKpUHHOMN
CUCTEMBbl M HX TOpPMOHBI. JleiicTBUE TOpMOHOB. B3auMMOCBSA3b HEPBHOW W JSHIAOKPUHHOM CHUCTEM.
I'unoTtanamo-runopu3apHas CUCTeMa.

JdeMoHcTpanuu

IHoptper: W. I1. ITaBnos.

Tabmuts! 1 cxembl: «OTHOKIETOYHBIE BOJOPOCTI, « MHOTOKIIETOYHBIE BOJOPOCIIY, «bakTepum»,
«Ipocreiimue», «Opranbl LBETKOBBIX pacTeHUi», «CHCTEMbl OPraHOB MO3BOHOYHBIX >KUBOTHBIXY,
«BHyTpeHHee cTpoeHHe HaceKOMbIX», « [kanu pacteHuit», «KopHeBble cucteMbl», «CTpoeHue cTeds»,
«CTpoeHHe NUCTOBOM MIIACTUHKMW», «TkKaHU KUBOTHBIX», «Ckener yenoBekay, «llumeBapurenbHas
cucreMa», «KpoBeHocHast cucremay», «JlpixatenbHas cuctema», «HepBHas cucremay, «Koxay,
«MpbluieyHast cucremay, «BplIeauTenbHas cucteMa», « JHIOKpUHHAsE cucTteMay, «CTPOCHUE MBIIILBDY,
«Ammynurer», «KumedyHononocTHele», «Cxema mNUTaHuA pacTeHui», «KpOBEHOCHBIE CHUCTEMBI
MO3BOHOYHBIX JKUBOTHBIX», «CTpoeHue ruapbl», «CTpoeHue IiaHapum», «BHyTpeHHee CTpoeHHe
nIoxkaeBoro 4epBs», «HepBHas cuctema pwio», «HepBHast cucrema nsarymkw», «HepBHas cucrema
npecMmeikaromuxcs», «HepBHas cucrema nruiy, «HepBHas cucrema wmuekonuraomuxy», «HepBHas
cucTeMa 4enoBekay, «Pedmekcy.

OGopynoBaHHE: CBETOBOM MHUKPOCKOI, MHKPOIPENapaThl OJHOKIETOYHBIX OpPTaHU3MOB,
MUKpOIIpenapaTbl TKAHEH, PpPaKOBUHBI MOJUIFOCKOB, KOJJIEKIIMH HACEKOMBIX, HWIJIOKOXKHUX, IKUBBIC
SK3EMIUISIPEl KOMHATHBIX pAacTeHWH, TepOapuy pacTeHHH pa3HBIX OT/ENIOB, BIIAXKHBIC Iperaparhl
JKUBOTHBIX, CKEJIEThl TI03BOHOYHBIX, KOJUIEKIIMU OECIIO3BOHOYHBIX JKUBOTHBIX, CKEJET 4eJIOBeKa,
o0opymoBaHue Il JEMOHCTPAIMM IMOYBEHHOTO M BO3AYIIHOTO TUTAHHS PACTSHHI, PaCIISIUICHUS
Kpaxmaja W OenkoB mmoja naeicTBueM (EpPMEHTOB, OOOpYyIOBaHHWE ISl JAEMOHCTPAIMH OIBITOB I10
U3MEPEHHUIO KU3HEHHON EMKOCTH JIETKUX, MEXaHU3Ma JIbIXaTeJbHBIX IBUKEHHUHU, MOJIEIHU TOJOBHOTO MO3ra
Pa3IUYHBIX )KUBOTHBIX.

JladopaTtopHas pa6ora «/I3ydeHne TKaHEeH pacTeCHUI.

JladopaTopHasi padora «/I3ydeHre TKaHEH KUBOTHBIX).

JlabopaTopHas padoTa «/3yueHue opraHoB IBETKOBOTO PAaCTEHUS».

Tema 10. PazMHoKeHMe 1 pa3BUTHE OPTaAaHU3MOB

®DopMBl pa3MHOKEHHUS OpPraHWU3MOB: Oecrojioe (BKIIIOYAs BETETATUBHOE) W TIOJOBOE. Buibl
0ecIoNoro pa3MHOXKEHHS: TIOYKOBAHUE, CIIOPYJIALUS, (hparMeHTaIs1, KIOHHPOBAHHUE.

ITonoBoe pasmuokenue. lloymoBeie KieTkw, wim rameTsl. Meiio3. Cramuu meiiosa. [loBenenue
xpoMocoM B Meiioze. KpoccruHrosep. bronorudyeckuil cMpIct Meli03a 1 II0JIOBOrO mpouecca. Meios u ero
MECTO B )KM3HEHHOM IIMKJIE OPTaHU3MOB.



[IpenzaponeimeBoe paszsute. ['amerorene3 y >KuBOTHBIX. [lonoBeie jkene3sl. OOpa3zoBaHue u
pa3BuTHE TOJOBBIX KIeTOK. CriepMaroreHe3 u ooreHe3. CTpoeHHE MOJOBBIX KIIETOK.

OnooTBOpEeHHE U SMOPHOHATEHOE Pa3BUTHE )KUBOTHBIX. CIIOCOOBI OTINIOJOTBOPEHUS: HAPYKHOE,
BHyTpeHHee. IlapTeHorenes.

WunuBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOreHe3). OMOPHONOTHS — HayKa O pa3BUTHH
oprau3MoB. Mopdgozeenesz — o0Ha u3 enasHvix npoobiem smobpuonozuu. Konyenyus mopgocernos u mooenu
mopgozcenesa. Ctanun SMOpHOTeHe3a JKUBOTHBIX (Ha mpuMepe Jisaryikn). poonenue. Tumsl qpo0neHust.
Jlemepmunuposannoe u Hedepmunuposannoe opoodnenue. bracmyna, munet Oracmyn. OCOOCHHOCTH
JIpoOJIeHUsT MIICKOTIUTAIOIINX. 3apOMBIIIEeBbIe JIMCTKH (TacTpysiius). 3akiagka OpraHoB W TKaHeH u3
3apOABIILIEBBIX JIMCTKOB. B3anMHOe BiHMAHME YacTedl pa3BUBAIOMIECIOCs 3apojblia (3MOpUOHANBHAS
MHIYKIMsA). 3aKiIaKa IIaHa CTPOSHHUS )KUBOTHOTO KaK Pe3yJIbTaT HePapXUUECKUX B3aUMOJICHCTBUI TeHOB.
Bnusiaue Ha 3MOprOHaNbHOE Pa3BUTHE PA3IMUHBIX (PAKTOPOB OKPYIKAIOWIEH Cpelbl.

Poct u pasButne x)uBOTHBIX. [locTamMOpuoHaneHBIN mepuon. IlpsMoe M HempsMoe pas3BHTHE.
PasButne ¢ meramopdo3zoM y 0eCriO3BOHOYHBIX M MO3BOHOYHBIX KMBOTHBIX. BHonornueckoe 3HaueHue
MPSIMOTO M HETIPSIMOTO Pa3BUTHS, UX PAaCIpPOCTpaHEHHE B MpHpoje. THMBI pocTa XKUBOTHBIX. DakTOPHI
pEryJsIIMKM POCTa JKMUBOTHBIX W dYenoBeka. CTaauu MOCTIMOPHOHAIBHOTO Pa3BUTHS Y KHBOTHBIX W
yenoBeka. [lepronel oHTOreHe3a uenoBeka. CTapeHre U CMepTh Kak OMOJIOrMYeCKUe MPOIECCHL.

PasmHOXeHne u pasButHe pacteHuid. ['amerodut m crmopodur. Meio3 B KU3HEHHOM LIUKIE
pactenuit. O6pa3oBaHue CIIOp B Iporiecce Meito3a. 'amerorenes y pacrenuit. OmioI0TBOPEHUE U PA3BUTHE
pacTUTENBHBIX OPraHu3MOB. /IBOWHOE OIIOJOTBOPEHHUE Y IIBETKOBBIX pacTeHnil. O0pazoBaHue U pa3BUTHE
CEMCHU.

MexaHn3MBbl peryJsiy OHTOI'€HEe3a Y PACTEHUM U )KUBOTHBIX.

JdeMoHcTpanuu

Ioptpetsi: C. I'. HaBammy, X. [llnemas.

Tabmuuer u  cxembl: «BereratmBHOe pa3MHOXeHUE», «Tumbl OECHONOro pPa3MHOKEHHS»,
«Pa3MHOXEHUE XJTaMUAOMOHaAbD», «Pa3MHOXKEHUE B3BrJCHBD, «Pa3sMHOXeHUE THUIpbD», «Meilo3y,
«XpoMocombl», «l'amerorenes», «CTpoeHHE SMLIEKICTKH U cOepmaro3ouaa», «OCHOBHBIE CTaJHU
oHrorenesza», «lIpsamoe u Henpsimoe pasButTHe», «Pa3BuTHe Maiickoro xykay, «Pa3BuTtne capaHum»,
«Pa3Butne nArymkn», «J[BoiiHOE OIIOJOTBOpPEHHE Yy LBETKOBBIX pacTeHHi», «CTpoeHHe CceMsH
OJIHOJOJIBHBIX M JIBYJIOJIBHBIX PacTCHUN», «KU3HEHHBIH LUK MOPCKOW KaIlyCTh», <« KU3HEHHBIH LUK
Mxa», «KM3HEHHBIN LMK TAIIOPOTHUKAY, «KU3HEHHBIH UK COCHBD).

ObopynoBaHue: CBETOBOM MHUKPOCKOI, MUKPOIIpeNapaThl SIMIEKIETOK U CIIEPMaTO30M10B, MOJIEIb
«uki1 pa3sBUTHS JIATYILIKIY.

JlaGopaTopHast padora «/I3yueHue cTpOeHNUs MOJIOBBIX KJIETOK Ha TOTOBBIX MUKPOIIpENIapaTaxy.

IIpakTnyeckas padora «BpisBICHHE MPU3HAKOB CXOJCTBA 3aPOABIIIEH T03BOHOYHBIX )KUBOTHBIX).

JlabopaTopHas padora «CTpoeHHE OPraHOB Pa3MHOMKEHUS BBICIINX PACTCHHI».

Tema 11. I'eHeTnKa — HayKa 0 HACJIEICTBEHHOCTH M U3MEHYUBOCTH OPraHU3MOB

HcTopus cTaHOBIeHHS M pa3BUTHS TeHETHKH Kak Hayku. Padorer I'. Mennens, I'. ne ®pwusa, T.
Moprana. Ponb oTeuecTBeHHBIX yU€HBIX B pa3BuThn reHetuku. Paboter H. K. Konprosa, H. 1. BaBunosa,
A. H. Benosepcxoro, I'. 1. Kaprieuenko, 0. A. ®unmmnuenko, H. B. Tumodeena-Pecosckoro.

OCHOBHBIE T€HETHUYECKHE TIOHATHS M CHMBOJIBI. |'OMOJIOTHYHBIE XPOMOCOMBI, AJJIENbHBIE TeHHI,
albTepHATHBHbIE TIPU3HAKH, TOMUHAHTHBIN U PELIECCUBHBIN MPHU3HAK, TOMO3HUI'0Ta, TE€TEPO3UTOTa, YHCTAS
TMUHUS, THOpWABI, reHoTHi, (eHoturn. OCHOBHBIE METOJbl T'€HETHKH: THOPHUIOJIOTHYECKHIA,
LUTOJIOTMYECKUM, MOJIEKYJIIPHO-T€HETUYECKUIA.

JdeMoHcTpanuu

Iloptpersr: I'. Mennens, I'. ne ®puz, T. Mopran, H. K. Konsrios, H. U. Basuios, A. H.
benozepcknit, I'. 1. Kaprieuenko, 10. A. ®umumaenko, H. B. Tumodees-PecoBckmii.

Tabmuis! 1 cxembl: «MeTobI TeHETHKNY, «CXEeMBI CKPEIIMBAHUY.

JladopaTtopHas padora «/[po3odmia kak 00BEKT TEHETHUSCKIX UCCIICIOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJEACTBEHHOCTH



MonorubpugHoe ckpemuBanue. I[lepBoiii 3akoH MeHzaens — 3aKOH eAWHOOOpa3us THOPHUIOB
nepBoro mnokosieHus. [IpaBuno pgoMuHupoBaHus. Bropoil 3akoH MeHzaens — 3aKOH paclleIUIeHus
npu3HakoB. LluTomornueckie 0CHOBBI MOHOTHOPUIHOTO CKpEIMBaHus. | MTIOTe3a YUCTOTHI TaMET.

AHanusmupyromee ckpemuBanue. I[IpoMexyTouHblil XapakTep HacieAoBaHus. Pacmiernsenue
MIPU3HAKOB NP HEMOJIHOM JJOMUHUPOBaHUHU.

Jdurnbpugnoe ckpemuBanue. TpeTuid 3akoH MeHzaens — 3aKOH HE3aBUCHUMOTO HACIICIOBAHUS
npu3HakoB. LluTomornueckie 0CHOBBI TUTHOPUIHOTO CKPEIINBAHHA.

CuemneHHoe HacnenoBaHue npu3HakoB. Pabotsl T. Moprana. CuemnyieHHOe Hacie0BaHUE I'€HOB,
HapylIeHUE CLEMJIEHU MeXly TeHaMH. XpOMOCOMHasl TEOpHUS HACIEICTBEHHOCTH.

I'eneruka nona. XpoMOCOMHBIN MEXaHU3M OIPeENeHUs 0da. AYTOCOMBI U MTOJIOBBIE XPOMOCOMBI.
I'omorameTHsbIil U reTeporaMeTHbIN NoJA. ['eHeTHYeCcKast CTPYKTypa MOJIOBBIX XpoMocoM. HacnenoBanue
MIPU3HAKOB, CLEIUIEHHBIX C ITOJIOM.

I'enotun kak wenocrHas cucreMa. IlnedoTponuss — MHOMKECTBEHHOE JIEMCTBHUE IEHA.
MHoOXeCTBEHHBIN amnenus3M. B3auMmojeicTBue HealuleNbHBIX TeHOB. KOMIIEeMEHTapHOCTh. OJMHCTA3.
ITonumepusi.

I'eneTnyeckuii KOHTPOJIb Pa3BUTHS PACTCHUM, JKUBOTHBIX M YEJIOBEKA, a TAKXKE (PH3HOIOTUIECKUX
MPOILIECCOB, MOBEACHHUS U KOTHUTUBHBIX (DyHKIINH. ['eHeTHYeCKHEe MEXaHU3Mbl CAMOMOTeHE3a, MEXaHU3MbI
B3aMMOJICHCTBUS «XO3SWH — MApa3UT» U «XO35IHMH — MUKPOOHOMY. [ €HeTHYEeCKHE acTeKThl KOHTPOJISA U
W3MEHEHUS HACJICICTBEHHON MH(OPMAIIMK B TOKOJICHUSX KIIETOK M OPTaHU3MOB.

JdeMoHcTpanun

Ioptpetsi: I'. Mennens, T. Mopras.

Tabmumer u cxembl: «llepBeiii W BTOpoil 3akoHB Menpaens», «Tperuii 3akoH MeHnemns»,
«Ananuzupyromiee ckpemuBanue», «HenonmHoe aomuHHpoBaHUE», «CLEIUIEHHOE HAacleAOBaHUE
npu3HaKoB y nposzodpmiey, «[‘enermka momay, «Kapmotum denoBeka», «Kapuotunm npo3ohuisn,
«Kapuotun ntuuely, «MHOXKECTBEHHBIN ajienu3m», «B3auMoaeicTBUE TEHOBY.

O06opynoBaHre: MOIEIH ISl AEMOHCTPAITUH 3aKOHOB €AMHOO0Pa3us THOPHIOB MTEPBOTO MOKOJICHHUS
Y paclUEIUICHUs] PU3HAKOB, MOJAEIb AJI AEMOHCTPAIMK 3aKOHA HE3aBUCUMOTI'0 HACIEAOBaHUS IPU3HAKOB,
MOZENb ISl JEMOHCTpAallMM CLEIUIEHHOTO HACIeJOBaHUS IPHU3HAKOB, CBETOBOM MHKPOCKOI,
MUKporpenapat: «Jpo3odunar.

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

IIpakTuyeckasi padora «/I3yueHne pe3yabTaToOB JUTHOPUIHOTO CKPEUTUBAHUS Y IPO30(DUITBD.

Tema 13. 3aK0HOMEPHOCTH H3MEHYUBOCTH

BzaumogpeiictBue reHoTHNa U cpenbl npu GpopMupoBaHuE QeHoTHna. N3MeHInBOCTh MPU3HAKOB.
KauecTBeHHBIE UM  KOJMYECTBEHHbIE MpU3HAKK. BuAbl H3MEHUYMBOCTU: HEHACJIEACTBEHHAs W
HACJICACTBCHHAS.

MonmudurkannoHHass W3MEHYMBOCTh. Ponb cpemsl B opmupoBaHmM MOAM(PHUKAITMOHHON
n3MeHYnBoCcTH. Hopma peakinu nprusHaka. BapuannoHHsIi psi v BapuaninonHas kpusas (B. HMoranHcen).
CaoiicTBa MOAM(PUKAITIOHHOW U3MEHYHBOCTH.

['eHoTHnMueckass  M3MEHUYMBOCTh. CBONMCTBAa  T'€HOTUIMYECKONM  HM3MEHYMBOCTH.  Buubl
TCHOTUITMYECKON N3MEHYMBOCTH: KOMOWHATUBHASI, MyTaIllHOHHAS.

KomOnnaTtBHAsT W3MEHUYMBOCTH. MeH03 © TIOJOBOM TMIpoOIlecC — OCHOBAa KOMOWHATHBHOU
W3MEHYUBOCTU. PONh KOMOWHATHBHOW W3MEHYMBOCTH B CO3JAHWHM TEHETHYECKOTO pPa3HOOOpasus B
mpeaenax OJHOTO BUAA.

MyTarnmuonHasi H'3MEHYHBOCTh. BHUIBI MyTaInii: TeHHBIE, XPOMOCOMHBIC, TCHOMHBIC. CIIOHTAaHHBIEC U
WHIYIIUPOBAHHBIE MyTallud. SmepHble W IUTOIUIa3MaTtmdeckue myranud. CoMaTH4ecKne W TOJIOBBIC
MyTaruy. [[prarHb BOSHUKHOBEHUS MyTallnidi. MyTareHsl ¥ UX BIUSHUE Ha OPTraHU3MBbI. 3aKOHOMEPHOCTH
MYTallMOHHOTO TIpoIiecca. 3aKOH TOMOJIOTHYECKHWX pAIOB B HaciencTBeHHOW wuaMeHunBocTH (H.U.
Basuios). BaesaepHas n3MEHUNBOCTh U HACJIEICTBEHHOCTb.

Onueenemuxa u INUEHOMUKA, POIb INULEHEMUHECKUX (PAKMOPO8 8 HACACO08AHUNU U UMEHYUBOCTNU
heHomunuyeckux npusHaKos y OpeaHu3mMos.



JeMoHCcTpanun

TToptpertsr: I'. ne ®pu3s, B. Uoranucen, H. 1. BaBunos.

Tabmuret  w cxeMbl:  «Buasl  u3MeHunBocTHY, «MoauduKaMoHHas H3MEHYUBOCTBHY,
«KoMOuHaTHBHAasE W3MEHYMBOCTHY, «Metio3», «OmiogoTBopenue», «l eHeTnueckue 3aboiieBaHUsS
yenoBeKay, «Buabl MyTauuii».

O06opynoBaHue: )XUBbIC U TepOapHbIe SK3EMIUISIPbl KOMHATHBIX pacTeHUH, pucyHkH ((dororpadun)
’KUBOTHBIX C Pa3IMYHBIMU BUAAMHU U3MEHUUBOCTH.

JlagopaTopHas pabora «lccienoBaHue 3aKOHOMEPHOCTEH MOAU(MUKAMOHHON H3MEHUYHWBOCTH.
[TocTpoeHue BapHaIIMOHHOTO Psiia U BApUAITMOHHOU KPUBOM.

IpakTuyeckasi padora «MyTtamuu y qpo30¢p bl (Ha TOTOBBIX MUKPOIIPEriapaTax ).

Tema 14. I'eHeTHKa Yel10BeKa

Kapuotun udenmoBeka. MexayHapolHas MporpamMma HCCIEIOBaHUS T€HOMa 4eJoBeka. MeToJbl
W3YYCHUS] TCHETHKHM 4YEJIOBEKA: T'CHCATOTMYSCKUH, OJNU3HEIOBBIN, ITUTOrCHETUYCCKUM, MOMYJISIIIMOHHO-
CTATUCTUYECKUH, MOJNEKYJISIpHO-TeHeTHUecKuil. COBpEMEHHOE OIpeIeICHUE TeHOTUIIA: TTOJTHOTC€HOMHOE
CEKBCHUPOBAHME, TECHOTHNHMPOBaHUE, B ToM uucie ¢ mnomombio [I[P-ananuza. HacneactBenHbie
3a00JieBaHUsl YeNOBeKa. [ eHHBbIE M XPOMOCOMHBIC OOJIC3HW YEIOBEKa. BOJIe3HW C HACIEICTBECHHOMN
MPEAPACIIONIOKEHHOCTRIO.  3HAYCHUE MEIUIIMHCKON TEHETHKM B TMPEJOTBPALICHUU W  JICUCHHUH
TCHETUYECKUX 3a00JieBaHUM YeoBeka. MeIMKO-TeHETHYeCKOe KOHCYIbTHpOBaHUEe. CTBOJIOBBIC KIICTKH.
[ToHsITHE «TeHETUYECKOT0 Ipy3a». DTHYSCKUE ACIICKThI KCCIICIOBAHMI B 00J1aCTH PEIaKTHPOBAHUS TeHOMA
1 CTBOJIOBBIX KJICTOK.

I'enernveckre (akTOPBl TOBBINIEHHOW WYyBCTBHUTENHFHOCTH 4YeENOBeKa K (U3NYECKOMY U
XUMHYECKOMY 3arpsA3HEHUI0 OKpYXKaromien cpenpl. ['eHeTHdeckas MpeapacrolioKeHHOCTh YeloBeKa K
MTATOJIOTHSIM.

JdeMoHcTpanuu

Tabmumer u cxemsl: «Kapuotun denoBeka», «MeTombl W3YYEeHHS TEHETHKH YEIOBEKay,
«['eHeTHYECKHE 3a00JIEBAHUS YCTIOBEKAY).

IIpakTuyeckas padora «CocTaBieHUE U aHAIU3 POJOCIOBHOMN.

Tema 15. Cesrekuusi OpraHu3mMoB

HomecTukanus u cenekuus. 3apokaeHue cenekuuu u gomectukanuu. Yuyenue H. 1. BaBuiosa o
LlenTpax MpOUCXOXKACHUS H MHOTOOOpa3us KyJIbTYPHBIX pacTeHHil. Poib ceneknnu B CO3IaHUM COPTOB
pacTeHnii U mopos KUBOTHEIX. CopT, TOpo/1a, MTaMM. 3aKOH TOMOJIOTUYECKUX PS/IOB B HACJIEICTBEHHON
n3menurBoctd H. Y. BaBuiioBa, ero 3Ha4eHHe A5 CENEKIIMOHHON pabOTHL

MeTtopl ceneKIMOHHON paOoThl. MICKycCTBEHHBIH OTOOP: MacCOBBIA U MHIUBUAYAIbHBIA. DTambl
KOMOWHAIIMOHHON cenekiuu. McmpiTanne mnpou3BomuTeNied 1o moroMctBy. OTOOp MO reHoTumy ¢
MTOMOIIIBIO OIIEHKH ()EHOTHITA TOTOMCTBA U OTOOP TI0 TEHOTHITY ¢ TToMOIbi0 aHanmn3a JJHK.

HckyccTBeHHBIN MyTareHe3 Kak MeTOJ CeJeKIIMOHHOW paboThl. PainaliMmoHHBIA W XUMHYECKUH
MyTareHe3 Kak HCTOYHUK MyTallMid y KyJIbTYpPHBIX (hopM opraHuzMoB. Vcnoip3oBaHHE TE€HOMHOTO
pEeIaKTHPOBAHUS U METOIOB peKOMOMHAHTHBIX JIHK am1st mommydeHus MCX0THOTO MaTepHraia Juis CeJIeKITUH.

[lomyuenune nonurmmion0B. BHyTpHBHIOBasS THOpHIU3ausa. bIH3KOpOACTBEHHOE CKpEIINBaHUE,
win uHOpumuHT. HepojacTBeHHOE CKpellMBaHUe, WM ayTOpuauHr. ['eTepo3uc U ero NpUYHHBL
Hcnonb3oBanue rerepo3uca B cenekiuu. OtmanéuHas ruOpuausanusa. [Ipeomonienue Oecruionus
MEXBHIOBBIX THOPUAOB. JIOCTHIKEHNS CENEKITUH PACTCHUN 1 KUBOTHBIX. «3eéHAs1 PeGOoIOYUAN.

CoxpaHeHHE U U3YICHHE TEHETHICCKUX PECYPCOB KYIbTYPHBIX PACTCHUH M UX TUKUX POTUICH IS
CO3MIaHUSI HOBBIX COPTOB W THOPHIOB CEIbCKOXO3SHCTBEHHBIX KYIBTYp. M3yueHue, coxpanenue u
ynpasieHue 2eHemudeCKuMy pecypcamiul CelbCKOX03AUCMBEHHbIX U NPOMBICI0BLIX HCUBOMHLIX 8 YeJsX
VAVUULIEHUSL CYWeCMBYIOWUX U CO30AHUSL HOBbIX NOPOO, JUHULL U KPOCCO8, 8 MOM YUCIe C NPpUMeHeHuem
COBPEMEHHBIX MEMOO08 HAYUHBIX UCCAEO08AHUL, NepedosblX Udell U NePCReKMUBHBIX MeXHOI02ULL.

JdeMoHcTpanuu

Ioptpetsr: H. Y. BaBunos, U. B. Muuypus, I'. JI. Kapneuenxko, I1. I1. JIykssaenxo, b. JI. Actaypos,
H. bopnoyr, . K. benses.



Tabmuue! u cxembl: «L{eHTpBI IPOUCXOKICHUS U MHOT000Pa3Hs KyJIbTYPHBIX PacTCHUN», «3aKOH
TOMOJIOTHYECKUX PSIOB B HACJIECACTBEHHONM HM3MEHUMBOCTH», «Metoasl cenekuum», «OtnanéHHas
ruOpuan3anusy, «MyTtareHes».

JlabopaTopHasi paGora «l3yueHue copToOB KyJAbTYpHBIX pAacTeHHMH M TOPOA JOMALTHHUX
JKUBOTHBIX».

JlabopaTopHas padora «/3yueHue METOIOB CENIEKLIMU PACTEHUI».

IIpakTHyeckast padora «lIpuBuBKa pacTeHUI.

Okekypensi «OCHOBHBIE METOABI W JOCTHIKGHUSI CENEKUWU pacTeHHH M IKUBOTHBIX (HA
CEJIEKIIMOHHYIO CTAaHIIMIO, INIEMEHHYIO (hepMy, COPTOUCIIBITATEIbHBINH YYaCTOK, B TEIULTMYHOE XO3SIHCTBO, B
n1ab0paTopuIo arpOyHUBEPCUTETA WIIM HAYYHOTO LICHTPA)».

Tema 16. BHOTeXHOJIOTHSI U CHHTEeTHYeCKasi OMO0JI0THSA

00w CKTbl, HCIIOJIb3YyEMbIC B 6I/IOT6XHOHOI‘I/II/I, — KICTOYHBIC W TKAaHCEBLIC KYJIBTYPHI,
MHUKPOOPraHu3Mbl, HX XapaKTCPpHUCTHKA. TpaI[I/IL[I/IOHHaﬂ OHMOTEXHOJIOTHS: XJIC6OHC‘1€HI/I€, MOJIy4CHUC
KHUCJIIOMOJIOYHBIX MMpOAYKTOB, BHUHOJCIINC. MI/IKpOGI/IOHOFI/I‘{CCKI/Iﬁ CHHTC3. OOBEKTHI

MHUKPOOHONIOrHYEeCKUX TeXHoJorui. [Ipon3BoncTBo Oenka, aMUHOKHCIOT U BATAMHHOB.

Coznanne TEXHOJIOTHH M HMHCTPYMEHTOB II€JIEHANpPaBIeHHOIO H3MEHEHHMS U KOHCTPYHMPOBAHUS
TE€HOMOB C IIeNIbI0 TMOJYYEHHs] OPraHM3MOB M MX KOMIIOHEHTOB, COJEpKaIllMX HE BCTpeyaromuecs B
npupojie OMOCUHTETUYECKHUE MTyTH.

Knerounast umxenepusi. MeToabl KylIbTyphl KJICTOK M TKAaHEH pacTeHUH U )KUBOTHBIX. KproOaHKH.
Comaruueckasi THOpUAM3ALUS U COMAaTHUECKUI aMOpuorenes. Vcnonap3oBaHUe TalUIOMIOB B CEJICKIIUH
pactenuid. [lonyyenue MOHOKIOHANLHBIX anmumen. Hcnoab3osanue MOHOKIOHANbHBIX U NOJUKIOHATLHbIX
anmumen 8 meouyune. VICKyCCTBEHHOE OIUIONOTBOpEHHE. PEKOHCTPpYKIUS AHIEKIETOK U KIOHUPOBAHUE
JKUBOTHBIX. METOA TpaHCIUIAHTALMHU SAEP KIETOK. 7exHonocuu 0300poeieHus, KyIbMUGUpOGAaHUs u
MUKPOKIOHANLHO20 PAZMHONCEHUS] CENbCKOXO3ANUCTNECHHBIX KYIbMYP.

XpoMocoMHasi M TeHHas HUHXeHepus. LCcKycCTBEHHBI CHHTE3 T'€Ha M KOHCTPYHPOBaHHE
pexomOunantHeix JIHK. Cosoanue mpanceennvix opeanuzmog. JlOCTWKEHUST W TEPCIEKTUBBI
XPOMOCOMHOM ¥ TeHHON MHXKEHEPHUHU. DKOJIOTUIECKIE U 3THIECKIE TPOOIIEMbI TeHHON HHKEHEPHH.

Menunuackne OnotexHonoruu. IloctreHomHas tudpoBas wmenumuHa. [ILP-muarsocTuka.
MeTabo10MHBII aHaNK3, TEHOLEHTPHUUECKUI aHalIM3 MPOTeOMa YeJIOBEKa ISl OLEHKH COCTOSHHS €ro
310poBbd. Mcrnonb30BaHHE CTBOJIOBBIX KJEeTOK. TapretHas tepanust paka. 3D-Onoummxenepus s
pa3paboTkn (hyHIAMEHTAJIbHBIX OCHOB MEIUIMHCKUX TEXHOJIOTHH, CO3AaHUS KOMIUIEKCHBIX TKaHEH
COYETAaHHMEM TEXHOJOTUH TPEXMEPHOTO OHONpUHTHHTAa M cKadoIAMHTa [l pelleHds 3aaad
NEePCOHAIN3UPOBAHHON METUIIMHBIL.

Co31aHue BEKTOPHBIX BAKIMH C LENbI0 00ecrieueHus] KOMOMHUPOBAHHOM 3aIlIUThI OT BO30yAnTENeH
OPBH, ycTaHOBIeHHE MOJIEKYJSIPHBIX MeXxaHM3MoB (yHkunonupoBanus PHK-comepxkamux Bupycos,
BBI3BIBAIOIINX 0c000 OmacHbIe 3a00JI€BaHNs YEIOBEKa U )KUBOTHBIX.

JdeMoHcTpanuu

Tabmuuer 1 cxemsl: «/cronb30BaHne MHUKPOOPraHU3MOB B IPOMBIIUIEHHOM IPOU3BOJCTBEN,
«Knerounas unxenepus», «I'eHHast UHXEHEPUS.

JlagopaTopHas padoTa «/3yueHue 00beKTOB OMOTEXHOJOTHIY.

IIpakTuyeckas padota «lloxydeHne MOTOYHOKHUCIBIX TPOTYKTOBY.

Jkckypeusa «bHOTEXHONIOTHA — BaKHEHIAs TNPOU3BOJAUTENbHAS CHJIa COBPEMEHHOCTH (Ha
OMOTEXHOIOTUYECKOE TTPOU3BOJICTBO)Y.

11 KJIACC

Tema 1. 3aposkneHue U pa3BUTHE IBOTIONNOHHBIX NPeACTABIEHUI B 0M0J10rUH
OomroronHas teopuss Y. [lapBuna. [lpeamochiikd BO3HMKHOBEHHWS AapBUHH3MA. JKu3Hb U
Hay4Has JesrenbHocTh Y. JlapBuHa.



JBwkyuie cwisl 3Boironmu BuAoB mo Y. JlapBuHY (BBICOKas MHTCHCUBHOCTH Pa3MHOXKEHHS
OpraHu3MOB, HacJCACTBEHHass H3MEHYMBOCTh, OoppOa 3a CyIIECTBOBAaHHE, ECTECTBEHHBIH U
MCKYCCTBEHHBIH OTOOD).

Odopmnenne cunTeTnyeckoir Teopuu sBomtoruu (CTD). HelTpanbHas Teopus 3BOJIOIUU.
CoBpeMeHHasi 3BONIONMOHHAs OWoJOrus. 3HAuYeHHE OJBOJIOINMOHHOM Teopun B (HOPMHUPOBAHUH
€CTECTBEHHO-HAayYHOW KapTUHBI MHpa.

JdeMoHcTpanuu

[Moptpetsi: Apucrotens, K. JIlunneit, XK. b. Jlamapk, 3. XK. Cenr-Unep, XK. Krosse, U. Hapsun, C.
C. YerBepuxos, 1. U. lImansraysen, k. Xonnetin, . K. benses.

Tabnue! u cxembl: «Crucrema xuBoii mpupoas! (o K. JIunnero)», «JlecTHuna sKUBBIX cymecTs (1o
Jlamapky)», «MexanusM (popMUpOBaHUSI MPUCTIOCOONCHUH y pacTeHHH W XKMBOTHBIX (1o Jlamapky)»,
«Kapra-cxema mapmpyra myremectsus Y. Hapsuna», «Haxoaku Y. [apsuna», «®opmbr 6opnOBI 3a
cymectBoBanue», «llopoabl romybei», «MHoroobpasue KyJabTypHBIX (opM KamycTe», «llopoabt
JOMAIITHUX >KUBOTHBIX», «CxeMa oOpa3oBaHus HOBbIX BuAOB (o Y. JlapBuHy)», «CxeMa COOTHOIICHUS
JBIKYIIMX CHJI 3BOJIOLUI», «OCHOBHBIE MTOJIOKEHUS CUHTETUYECKON TEOPHUHN IBOTIOLIUI.

Tema 2. Mukpo3BoIonus U eé pe3yJibTaThl

INomynsauus kak 37eMeHTapHas eIuHHUIA 3BOITIONH. COBpEMEHHbBIE METO/IbI OLIEHKH T€HETHYECKOT 0
pasHooOpa3uss W CTPYKTYpbl momyisinuil. M3meHeHue reHOQOHAa MOMYJSIIMK Kak 3JeMEHTapHOe
IBOJIIOIIMOHHOE SBJICHNE. 3aKOH reHeTndeckoro paBHoBecus [x. Xapau, B. BaitnOepra.

DnemMeHTapHbIe (PaKTOPHI (ABMKYIINUE CHIIBI) 3BOIOIMUA. MyTaliMoHHbIH npoiecc. KomOuHaTuBHAS
W3MEHYHUBOCTh. J{peiid reHoB — cirydaiiHble HEHAPaBICHHbIE H3MEHEHHUS YacTOT aJUIeeH B IMOMYJISIHIX.
Oddexr ocHOBarens. Igpgexm Oymoviiounozo eoprviuika. CHUMNCEHUE 2eHEMUYECKO20 pPA3HO0OpA3Us:
npuyunsl u creocmeust. Ilpossnenue s¢hpghexma opetigha 2enos 6 Hoabuiux U Manvix nonyaayusx. Murpammn.
Wzomsus oy nsnuii: reorpadudeckas (IpocTpaHCTBeHHAs ), OMOIOrHIecKas (pEenpo yKTUBHAS).

EctectBeHHBIif 0TOOp — Hampapisomuil ¢aktop sBomonud. PopMBI €CTECTBEHHOTO OTOOpa:
JBIOKYIIHNA, CTaOMIM3UPYIOMINH, pa3peIBatouii (nu3pyntuBHbIA). [lomoBoit or6op. BosHukHOBEHUE U
9BOJIIOLMS COLUAIBHOIO MOBEICHHS KUBOTHBIX.

ITpucnocoGIeHHOCTh  OPraHM3MOB ~ KaK  pe3ynbTaT  MHKpPO3BOJMIOLMH.  BO3HMKHOBeHHE
NpUCHOCOONIEHUH Yy OpraHu3smMoB. Apomopdossl u uauoamanTauud. llpumeps! npucnocoOyeHui y
OpraHu3MoB: Mop¢osoruuecKue, HU3noIorniecKkre, ONOXMMHUIECKHE, ToBeeHYeckre. OTHOCUTENBHOCTh
NPUCTIOCOOIEHHOCTH OPTraHU3MOB.

Bun, ero xpurepuu u cTpykTypa. BunoobpasoBanue kak pe3yinbTaT MUKPOIBOIIOLMU. M30msmus —
KIoueBo  Qakrop BumooOpazoBanus. Ilytm u cmocoObl BHmOOOpa30BaHUS:  AJJIONATPHUYECKOE
(reorpaduueckoe),  cHMIIATpU4YecKoe  (IKOJIOTHYECKOE),  «MTHOBEHHOE»  (TOJUILTOMIU3aIlus,
ruOpuau3zanys). JmuTenbHOCTh 3BOIOLUOHHBIX TPOLIECCOB.

Mexanu3mbl GopMUpOBaHUS OMOJIOIHYECKOTO pa3HOOOpasusl.

Postb 3BOMMIOLIMOHHON OMOJIOrUK B pa3paboTKe HAyYHBIX METOJIOB COXpaHEHHs OMopasHooOpasusl.
MuKpO3BOMIOLUS U KOIBOJIOLMSA apasUTOB U UX X035€B. MexaHu3Mbl (POPMHUPOBAHUS YCTOWYUBOCTH K
aHTHOMOTHKAM U CrIOCOObI OOPHOBI C HEH.

JdeMoHcTpanuu

IToptpersr: C. C. YerBepukos, . Maiip.

Tabmuis! 1 cxeMbl: «MyTallMOHHAs H3MEHUNBOCTEY, «[lomymnsnnonHast cTpykTypa Buaa», «Cxema
MIPOSIBJICHUsI 3aKoHa Xapau—BaiuOepray, «JIBHKyIINe CHIBI dBOJIOMHANY, «DKOJOTHUECKAS H3OJISIINS
MOMyJIALKN ceBaHCKOM (openny, «['eorpaduyeckast H30JSAIMS JINCTBEHHHUIIBI CHOUPCKON 1 JIMCTBEHHHIIBI
JIaypckoi», «llomynsaimoHHble BOJHBI YWCIEHHOCTH XWIMHUKOB M KepTB», «Cxema mencTBus
€CTECTBEHHOTO 0TO0pay, «DopMer OOPHOEI 3a CyIecTBOBaHNESY, « HAYCTpHABHEIN MelTlaHu3MY, « JKuBbIe
nckomnaembie», «I lokpoBUTETBCTBEHHAS OKpAcKa JKUBOTHBIX», «IIpemynpexatomnias okpacka >KMUBOTHBIXY,
«Dusnonornyeckue aaanrtanum», «I [prucrmoco61eHHOCTh OPraHN3MOB U €€ OTHOCUTENBHOCTEY, «Kputepuu
BUia», «Bunel-nBoitHukm», «CTpykTypa Buiaa B mpupojae», «CrocoObl BHIOOOpa3oBaHUIY,



«["eorpaduueckoe BuA00OpazoBaHne TpEX BUAOB JaHIBIIIEH, « IKOIOTHUECKOE BUA000pa30BaHIE BUIOB
cuauy, «[lonumiaonas! pactenuit», «KamycTHo-peaedHbIi THOpUI.

ObopynoBanue: repbapuu pacTeHUH, KOJUIEKIIMK HACEKOMBIX, Yydela NTULl K 3Bepell C MpuMepamMu
Pa3IMYHBIX IPUCIIOCOOIICHHH, Yyyena IITHII ¥ 3Bepei pa3HbIX BUIOB, FepOapuy pacTeHUH ONM3KHUX BUIOB,
00pa30BaBIIMXCS PA3IMYHBIMU CIIOCOOAMHU.

JlaGopaTopHasi padoTa «BrIsBIcHHE H3MEHYMBOCTH Y OCOOEH OTHOTO BHIIAY.

JlaGopaTopuasi padora «[IprucnocoOieHust OpraHu3MOB U UX OTHOCUTEIIbHAS 1IE1eCO00Pa3HOCTDY.

JlaGopaTopHasi padora «CpaBHEeHHE BUIOB 110 MOP(HOIOTHIECKOMY KPUTEPHION.

Tema 3. Makpo3BoJonusi U eé pe3yJIbTaThl

Mertonpl u3yueHHs MakpodBosouuu. IlaneoHTonornyeckue MeETOAbl H3YYEHMsI 3BOJIIOLMH.
[Tepexonubie GOpPMBI U PUIOTCHETHYECKHIE PAIbI OPTaHU3MOB.

Buoreorpapuueckue mMetonpl u3ydeHus: 3Bomound. CpaBHeHHE (IIOpH U QayHbBl MaTepPUKOB H
ocTpoBoB. buoreorpaduyeckue obnactu 3emin. BUap-oHAEMUKY U PETUKTEI.

OMOpHOJIOTHYECKHE W CPaBHHUTEIBHO-MOP(OIOTHYECKHE METOABI HW3YyYEHHS  IBOJIIOLUH.
I'eneTndeckne MeXaHU3MBbl D3BOJNIOLMM OHTOIEHE3a W TOSBICHHA 3BOJIOLHOHHBIX  HOBILECTB.
I'oMonornyHble W aHaJOTWYHBIE OpraHbl. PynuMeHTapHbBle OpraHbl M aTaBU3MbL. MOJEKyJIsIpHO-
reHeTH4YecKre, OMOXUMUYECKHE U MaTeMaTHUYeCKUe METO/Ibl U3yUEHHsI 3BOTIOIUH. [ OMOIOrMYHbIE TEHBI.
CoBpeMeHHbIE METOJIbI TOCTPOCHUS (PUIOTEHETHYECKUX JICPEBBEB.

XPpOMOCOMHBIE MYTallUU ¥ 3BOJIIOLIMSI TEHOMOB.

OO0mue 3akoHOMEpPHOCTH (TpaBwiia) 3BOJIOUUH. [lpunyun cmenvr @ynxyuii. HeoOpatumocThb
IBOJIIOLMU. AfanTuBHAsA paguanus. HepaBHOMEPHOCTh TEMIIOB 3BOJIIOLIUH.

JdeMoHcTpanuu

Ioptpetsi: K. M. bap, A. O. KoBanesckuit, ®. Mromiep, 3. ['exkenp.

TaOnuue! u cxembl: «DunoreHeTHIECKU Pz JIOMIAIN», «APXEONTEPUKCY, «3BEPO3YObIe ALIEPh»,
«Creronedansr», «Puanodure, «CeMeHHbIE NamOpOTHHKW», «buoreorpadwuyeckie 30HBI 3eMITY,
«peitdp xoHTHHEHTOB», «PenukThl», «HauanpHble cTaguyu 3MOPHOHAIBHOTO Pa3BUTHS IO3BOHOYHBIX
JKUBOTHBIX», «I'OMOJIOTMYHBIE W AHAJIOTHYHBIC OPraHbD», «PyIUMEHTB», «ATaBU3MBD), «XPOMOCOMHBIE
HaOOphl YeJoBeKa M ILIMMIIAH3e», «lJ1aBHbIE HampaBlIeHHs 3BOJIIOLIMNY», «OO0IIMe 3aKOHOMEPHOCTH
SBOJIIOLIMI.

ObopynoBaHue: KOJJIEKLHMH, repOapuy, MYISKH HCKOMAEMbIX OCTaTKOB OPraHU3MOB, MYJISDKU
TOMOJIOTMYHBIX, aHATIOTUYHBIX, PYAUMEHTAPHBIX OPTraHOB U aTaBU3MOB, KOJUIEKIIUM HACEKOMBIX.

Tema 4. IIpoucxokaeHue H pa3BUTHE KU3HU Ha 3emJie

Hayunble rumore3sl NpoUCXOXKICHUS KU3HU Ha 3emie. AOHoreHe3 W maHcnepmus. JloHaydHble
NPEACTABICHUS O 3aPOXKICHUH KHU3HU (KpeaunoHu3M). ' unoTe3a nocTOSHHOTO CaM03apOXKICHUS KU3HU U
eé omposepkeHue omneitaMmu @. Penum, JI. Cnamnanmanm, JI. Ilacrepa. IlpomcxoxneHne >KM3HM U
acTpoOHOIIOTHSI.

OcHOBHBIE 3Talbl HEOpraHW4eckod »sBomonuu. llmanerapnas (reonoruveckas) 3BOJIOLUSL.
Xumuueckasi 3BOMOLU. AOUOTEeHHbIM CHHTE3 OPraHMYECKUX BeIIeCTB M3 HeopraHumueckux. Omeir C.
Mwnepa u I'. FOpu. OGpa3zoBanue nonumepoB u3 MoHomepoB. Koauepsarnas runoresa A. M. Onapuna,
rumnoTesa neppuaHoro OynroHa Jx. XomaeitHa, renetudeckas rumnoresa I'. Mémnepa. Pudozumer (T. Uek)
u runoresza «vupa PHK» V. I'nnGepra. @opMupoBanue MeMOpaH ¥ BOSHUKHOBEHHE MMPOTOKIETKH.

Ucropus 3emnn u MeToas! e€ uzydeHus. Vickonaemple opraHHYecKue OCTaTKH. | e0OXpOHOIOTHS 1
e€¢ meronpl. OTHOCUTENBHAS W a0COMIOTHAS TEOXPOHOJIOTH. ['eoXpoHoMOrnYeckas MiKana: 30HBI, 3PBI,
MIEPHUO/BI, SMTOXH.

HavanpeHeie Tambl opraHngeckoi 3pomonud. [logBieHre n 3BOIOHS MTEPBHIX KIETOK. DBOOLNS
MeTabon3Ma. Bo3HHKHOBeHHE TepBBIX 3KocucTeM. COBpeMeHHbIE MUKPOOHBIE OUOTUIEHKH KaK aHalior
nepBhIX Ha 3emite coobmiecTB. CTpoMaTomuThl. [IpOKapHOTHI U SYKapPHOTHI.

[Ipoucxoxnenue odykapuoT (cuMOmoreHe3). OBOJIOIMMOHHOE TPOWCXOXKACHHWE BHPYCOB.
IIponcxoxieHue MHOTOKJIETOYHBIX OPTaHW3MOB. BO3HMKHOBEHHE OCHOBHBIX TPYII MHOTOKJIETOYHBIX
OpPTaHU3MOB.



OcHOBHBIE 3Tambl 3BOJIONMK BbICIIMX pacTeHHH. OcHOBHBIE apoMopdo3bl pacTeHuil. Brixon
pactenuii Ha cymry. [losiBneHHE CHOPOBBIX PAacTEHUM M 3aBoeBaHME MMHU CylIH. CeMeHHBIE PacTEHMUS.
IIpoucxoxeHue BETKOBBIX PaCTEHUI.

OcCHOBHBIE 3Tanbl BOJIIOLUH KUBOTHOTO Mupa. OcHOBHBIE apoMopdo3bl KUBOTHHIX. BeHackas
¢dayna. KemOpuiickuii B3pbIB — MOSIBJIEHHE COBPEMEHHBIX TUTIOB. [lepBbie XOpAOBbIE )KUBOTHBIC. JKU3HD B
BoJe. OBOMIONUS TO3BOHOUHBIX. [Ipomcxoxnenne amdubmii wu pentwmid. [Ipoucxoxkaenue
MIIeKoNHUTaromuX W nrtul. [lpuHnun kiaroueBoro apomopdosza. OcBoeHne OeCNO3BOHOYHBIMH U
MO3BOHOYHBIMH KUBOTHBIMHU CYIIIH.

PazButue xu3HUM Ha 3emiie MO 3paM M MEPUOJAM: apXeil, MPOTepo30id, maneo30il, Me3030H,
KaifHO30#. OOmIas XapakTepuUCTHKa KIMMaTa W TeOJOTHYecKHX mpolueccoB. [losBieHne W pacuBeT
XapaKTepHBIX OPTaHU3MOB. YTIe00pa3oBaHue: €ro YCIOBHs M BIMSIHUAE Ha Ta30BBIH cOCTaB aTMOC(hEpHI.

MaccoBble BBIMUPAaHHS — SKOJIOTHYECKHE KPU3HUCHI MTponutoro. [IpuuuHsl U cneacTBUS MacCOBBIX
BeIMUpaHuil. COBpPEeMEHHBIH SKOMOTHUECKH KpU3UC, ero ocobeHHoctd. llpobmema coxpaHeHUs
OoropazHoobOpasust Ha 3emiie.

CoBpeMeHHas cucTeMa opranudeckoro Mupa. [IpuHiune! knaccupukanun oprann3MoB. OCHOBHBIE
CUCTeMAaTHYECKHE IPYNIbI OPraHu3MOB.

JdeMoHcTpanuu

[Moptpetsr: @. Penn, JI. Cnamnanmanmy, JI. [Tactep, . 1. Meunukos, A. U. Onapun, k. XonaeiiH,
I'. Ménnep, C. Mumnep, I'. IOpu.

Tabmuiel u cxembl: «Cxema ombita . Penm», «Cxema ombita JI. Ilacrepa mo wu3ydeHHIO
caMo3apoKIeHUs KU3HM», «CxeMa onbita C. Musiepa, I'. FOpuy», «9Tanbl HEOpraHM4eCKOU 3BONIOLUNY,
«I"eoxpoHonorudeckas mkana», «HadanpHble dTambl OpraHUYECKON IBotorum», «Cxema oOpa3oBaHUs
9YKapuoT myTéM cumOuorenesa», «Cucrema XuBOH mpuponbl», «CTpoeHHe BHUpyca», «ApoMopdo3sl
pactennit», «Puanodure», «OIHOKIETOUYHBIE BOIOPOCIN», «MHOTOKIETOYHBIE BOAOPOCTI», «MXW»,
«ITanopotaukmu», «l'onoceMeHHbIE pacTeHHs», «OpraHbl LBETKOBBIX pacTeHUi», «(Cxema pa3BUTUA
JKUBOTHOTO MHUPa», «ApoMopdosbl kuBOTHBIX», «lIpocreiimmey, «Kumeunononoctasie», «llmockue
uepBm», «YUnenwmcroHorme»,  «PpiOb»,  «3emHOBOmHBIE»,  «lIpecmbikarommecs»,  «llTHb,
«Munekonurawmuey», «Pa3Butue Ku3HU B apXeHCKol ape», «Pa3BuTHe KU3HU B IPOTEPO30MCKON 3pey,
«Pa3BuTHE XU3HU B MAaJCO30MCKON 3pey», «Pa3BUTHE KM3HU B ME3030MCKOU 3pe», «Pa3BuTHE KU3HHU B
KaifHO30#cKOH 3pe», «CoBpeMeHHass CUcTeMa OPraHUYeCKOro MUPay.

ObopynoBanue: repbapun pacTeHHH Ppa3iIMYHBIX OTAEIOB, KOJUIEKIMH HACEKOMBIX, BIIAXKHBIE
npenapaTsl JKUBOTHBIX, PAaKOBHHBI MOJUIIOCKOB, KOJUIEKIIMHM HWIJIOKOXKHX, CKEJIEThl IO3BOHOYHBIX
JKUBOTHBIX, 4ydesla NTHI M 3BEped, KOJJIEKLIHH OKaMEHEJIOCTEH, IOJIE3HBIX HCKOMAeMbIX, MYJIDKU
OpPraHUYECKUX OCTATKOB OPraHU3MOB.

Bupryansnas gadopatopHas padora «MogenmupoBanue oneltoB Muiutepa—tOpu no uzydenuto
aOMOTreHHOTO CHHTE3a OPraHMYECKUX COCIUHEHUI B IEpBUUHON aTMochepe».

JlaGopaTopHast padora «/I3yueHue 1 ONUCAHNE UCKOMAEMBIX OCTATKOB APEBHUX OPraHU3MOBY.

IIpakTuyeckasi padora «lI3yueHrne 0COOCHHOCTEH CTPOSHHsI PACTEHUN Pa3HBIX OTEIOBY.

IIpakTnyeckas padora «3yuenne ocoOeHHOCTEH CTPOCHUS TO3BOHOYHBIX KUBOTHBIX).

Tema 5. IIponcxoxkaeHue 4eja0BeKa — AHTPOINOreHe3

Paznens! u 3amaun aHTponogoruy. MeTop! aHTPOIIOJIOTHH.

CraHOBIIEHHME TIPEACTABICHMH O TMPOUCXOXKAECHWH UeJOBEeKa. PenmurnosHeie BO33pEHUS.
CoBpeMeHHbIE HayYHBIE TEOPHH.

CxoncTBO HenoBeKa ¢ JKMBOTHBIMH. CHCTeMaTHYecKOoe TOJOXeHHe uenoBeka. CBHIETENbCTBA
CXOZICTBA YEJIOBEKA C JKMUBOTHBIMH: CPAaBHUTEIbHO-MOP(]OIOTHUIECKUE, IMOPHOIOTHYECKHE, (PU3UOTIOTO-
OmoxumuUeckue, nosefaeHUeckne. OTIHYMs YeloBeKa OT JKUBOTHBIX. [IpAMOXOXKIAEHHWE M KOMILIEKC
CBS3aHHBIX C HUM MPHU3HAKOB. Pa3BUTHE TOIIOBHOTO MO3Ta M BTOPON CUTHAIBHOM CHCTEMBI.

Jewkynie cuibl (hakTopbl) aHTpoNoreHesa: Ouojormyeckue, conuaibHble. COOTHOIIEHUE
OHMOJIOTUYECKUX U COUANBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.



OcHOBHBIE CTaIUU aHTpoMOreHe3a. PanHue 4yenoBekooOpasHbie 00€3bsIHbI (IPOKOHCYIIBI) 1 PaHHHUE
MOHTH[BI — O0IIKE MPEIKH YeJI0BEKOOOpa3HbIX 00€3bSH U JIIOACH. ABCTPAIIONUTEKH — ABYHOTHE MPEIKU
mojel. YenoBek yMelbli, NEpBbIE U3TOTOBICHUSA OPYIHUH TpyJa. UernoBeK NMPSMOXOMSINUNA U IEPBBINA
BBIXOJ] JtoAel 3a mpenensl Adpuku. YenoBek reiigensOeprckuii — o0 MpeaoK HEaHIepTaIbCKOro
YeyoBeKa M 4YesloBeKa pa3yMHOro. UenoBek HeaHAEpPTaNbCKMH Kak BUJ JIOJAEH XOJOAHOIO KIMMAarta.
YenoBek pa3yMHBII COBPEMEHHOIO THIA, JEHUCOBCKUI UEIOBEK, OCBOEHHE KOHTMHEHTOB 3a IpellelaMu
Adpuku. [TaneoreHeTrka 1 najeoreHOMHKA.

OBoNOLMS.  COBPEMEHHOTO 4YenoBeka. EcTecTBeHHBIH OTOOp B MOMYJSILUSAX — YENOBEKa.
MyTanuoHHsli npouecc u noaumopdusm. [lomynsuonnsie BonHbL, Apeiid reHoB, MUrpanus u «dd et
OCHOBATEJI» B MOMYJISILUSIX COBPEMEHHOI'O YEJIOBEKA.

Yenoseueckue pacel. [lonarue o pace. bonbime pacel: eBporneonnas (eBpa3uiickas), aBcTpaio-
HEeTrpouHas (PKBaTOpHAlbHAs), MOHIOJIOMIHAs (Aa3MaTCKO-aMepuKaHCKas). Bpems u myTu pacceneHus
gyenoBeka Mo TulaHeTe. EauHCcTBO dyenmoBeueckux pac. HaydHass HECOCTOATENBHOCTh pacu3Ma.
[Tpucnoco6yieHHOCTh YeJoBeKa K Pa3HBIM YCIOBHSM OKpYsKaromiel cpenbl. BimsHue reorpaduueckoii
cpenpl 1 Apeiida reHoB Ha MOPGOJIOTHIO U (PH3HOJIOTHIO YEIIOBEKA.

MexaucuuImInHapHble METOABI B (pu3ndYecKkoil (OMOJIIOTHUECKON) aHTPOMOJIOTHH. JBOIIOIMOHHAS
AHTPOMOJIOTHSL U TaJe€O0aHTPOIOJOTHS YEJIOBEYECKUX TMOMyJIsMid. buocoruanbHple HCClIEI0BaHUSA
NpUpPOAbI YenoBeka. MccnenoBanre KOIBOIOUHA OHOIIOTHIECKOTO M CONMAIBLHOTO B UEJIOBEKE.

JdeMoHcTpanuu

IToprpersr: Y. Japsun, JI. JIuku, 4. A. Porunckuii, M. M. I'epacumos.

Tabmute! 1 cxembl: «MeTOoIBI aHTPOITONIOTHIY, «I 0JIOBHOHM MO3T YesoBekay, «HemoBekooOpa3Hbie
00e3bsHBI), «CKeJIeT YeloBeKa M CKeJeT IIMMIaH3e», «PymTuMeHTH M aTaBU3MbD», «/[BrOKyliue Cuilbl
AHTPOIIOr€HE3a», « DBOJIOLHOHHOE APEBO YEIOBEKaY, « ABCTpAIIONUTEK», «HenoBek ymenbliy, «HenoBek
npsMoxoAsainiDy, «Jlenucopckuii yenoBek» «Heannepranbupb», «KpomanboHLb», «IIpenku yenoBekay,
«OTarnbl 3BOJIIOLMH YeTT0BEKay, «Packl uenoBekay.

Ob6opynoBanue: MyJIsKH OKAMEHEJIOCTE|, TPEMETOB MaTEpUAIbHON KyJIBTYPBI IPEIKOB YEJIOBEKa,
penpoaykiuu (dhotorpaduu) KapTHH ¢ MA(POITOTHUESCKUMHI U OUONEHCKUMHA CIO)KETaMHU TPOUCXOXKICHUS
yenoBeka, (ororpaduu HaXOJZOK MCKONAEMBIX OCTAaTKOB YEJIOBEKA, CKEJIET YesIOBEKa, MOJENb depera
YeJIoBEKa U 4eperna MUMIAaH3€, MOJAEIb KUCTH YeJOBeKa W KHUCTH IIUMIIAH3€, MOJIEIH Topca MPEIKOB
YeJI0BeKa.

JlaGopaTopHas padora «/3yueHne OCOOEHHOCTEH CTPOCHHS CKeleTa YelIOBeKa, CBS3aHHBIX C
MPSIMOXO0XKICHUEM.

IIpakTuyeckas padora «/3ydyeHue 3KOJOrMYECKUX aJANTALUNA YEIOBEKa.

Tema 6. IxoJ10rus — HayKa 0 B3aHMOOTHOILICHUSIX OPTAaHN3MOB U HAJOPTaHU3MEHHbBIX CHCTEM
¢ OKpY:kawoLleil cpenoi

3apoxeHue 1 pa3BuTue dKojoruu B Tpyaax A. I'ymOonsara, K. @. Pynse, H. A. Cesepuosa, 3.
I'exkens, A. Tercnu, B. H. Cykauépa. Paznensl u 3anaun 3xonoruu. CBsi3b 9KOJIOTHH C JPYTHMHU HAyKaMHU.

Metoapt 3konoruu. IloneBbie HaOMIONEHHS. OKCIEPUMEHTHI B SKOJIOTMH: TNPHUPOIHBIE U
naboparopHble. MozenupoBaHHE B SKOJOTHH. MOHHUTOPDHHI OKpY’Karolledl Cpeapl: JOKaJbHBIMH,
PETHOHANILHBIN U TII00aJIbHBIM.

3HaueHNe HSKOJOTUYECKUX 3HAHWHA JJIS 4YelOoBeKa. DKOJOTHYECKOE MHPOBO33pEHHE KaK OCHOBA
cBsizel dyenoBedecTBa C Mpupoaod. DopMHpOBaHME SKOJOTMUYECKOH KYJIbTYPhl W 3KOJOTHYECKOU
TPaMOTHOCTH HaCEJIECHUSI.

JdeMoHcTpanuu

Ioptpetsr: A. I'ymbonbar, K. @. Pynee, H. A. CeBepuos, 3. ['exkens, A. Tencnu, B. H. Cykaués.

Tabmumsr u cxembl: «Pasgensr skomorum», «Metoapl 3KoJorum», «CxemMa MOHWUTOPHHTA
OKpYKalolleu cpesib».

JlabopaTopHas padoTa «/3yueHue METOI0B SKOJIOTHUECKHUX HCCIIETOBAHMIT.

Tema 7. Oprann3zmsbl M cpefa o0UTaHUS



Okonornveckue (aKTOpsl W 3aKOHOMEPHOCTH WX JedcTBus. Knaccuukanus 3KOIOTHYecKuX
¢dakTopoB: abuoTmueckue, OHOTHYECKHE, aHTpomoreHHsle. OOImMEe 3aKOHOMEPHOCTU JACHCTBHA
skonoruueckux Qakropos. IlpaBuno wmumammyma (K. Llmpenrens, 0. JInbux). TonepaHTHOCTS.
OBpHOUOHTHBIE U CTEHOOMOHTHBIE OPTaHU3MBI.

Abnotnyeckue ¢aktopsl. CBeT Kak 53KOIOTMYecKuil Qaxtop. JleHcTBHE pa3HBIX YYacTKOB
COJIHEYHOTO CHEKTpa Ha OPraHU3MBbl. DKOJOTMYECKHE TPYIIbl PACTCHUH U )KUBOTHBIX MO OTHOIICHUIO K
cBety. CurnasibHas poiib cBeTa. POTONEepruoIU3M.

Temmepatypa kak osKojormdeckuid akrop. J[leiictBue TemmepaTypsl Ha  OpraHH3MBI.
[TolknI0TEpMHBIE U TOMOMOTEPMHBIE OPTaHU3Mbl. DBPUTEPMHBIC U CTEHOTEPMHBIE OPTaHU3MBI.

Brnaxxnocts kak skonornueckuii ¢akrtop. IIpucmnocobnenus: pacteHUi K MOAJNEPKAHUIO BOJHOTO
Oananca. Kimaccudukanus pacTeHnii o oTHOIEHHIO K Boze. [IprcnocobieHust >KUBOTHBIX K U3MEHEHHIO
BOJTHOT'O PEXKHUMA.

Cpenpl  oOWTaHHMsST OPraHM3MOB: BOJHAS, HAa3eMHO-BO3AYIIHAs, TOYBEHHAs, TIyOWHHAs
MOJI0OYBEHHAsI, BHyTpHOpraHn3MeHHas. Ou3nko-xuMudeckne 0coOOEHHOCTH Cpel 0OUTaHUsT OPTaHU3MOB.
[TpucnocoGiieHnst OpraHU3MOB K )KU3HHU B Pa3HbIX CPEAax.

buonornuyeckue putmel. BHemnue u BHyTpeHHHE puUTMBL. CyTOYHBIE M TOAWYHBIE PUTMBI.
IIpucnioco6eHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSM YCIOBUMN KU3HH.

Kuznennsie popmel oprann3MoB. [loHsTre o sxu3HeHHOH dopme. JKuzHeHHbIe POpMBI pacTeHUIL:
ACPEBbA, KYCTapHHUKH, KYCTapHUYKHU, MHOI'OJICTHUC TpaBbl, OAHOJICTHUC TpaBbI. JKusnennsnie (I)OpMI)I
JKUBOTHBIX: THAPOOHOHTHI, T€OOMOHTBI, a3p0OHOHTHL. OCOOEHHOCTH CTPOSHHS U 00pa3a KU3HH.

buorudeckne daktopel. Bumsl OHOTHYECKMX B3aWMOMEHCTBUI: KOHKYPEHIIHS, XHWITHHYECTBO,
cumOuo3 u ero ¢opmsl. Ilapasutusm, koomepamus, MyTyalau3M, KOMMEHCAIU3M (KBapTHPAHTCTBO,
HaxJieOHn4YecTBO). HeTpodudeckne B3ammonedcTBus (Tommdeckue, Gopudeckue, Gdadbpuieckne).
3HaueHne OMOTHYECKUX B3aMMOACHCTBUN IS CYIIECTBOBAHUS OPraHU3MOB B cpeze ooutanus. [IpuHnmmn
KOHKYPEHTHOI'O UCKJIFOUEHHS.

JdeMoHcTpanuu

Tabmurel U cxeMbl: «JKonormdeckue GakTopbr», «CBETOBOU CHEKTPY, «IKOJOTHUECKUE TPYIIITHI
JKUBOTHBIX 110 OTHOLICHHIO K CBETY», «TeIIOKpPOBHBIE >KUBOTHBIEY», «XOJIOIHOKPOBHBIE >KUBOTHBIEY,
«DPU3NOJIOTHYECKHE aJanTaluy )KUBOTHBIX», «Cpenbl 00UTaHUS OpraHu3MOBY, «bronornueckne puTMoD»,
«Kuznennsie popmbl pacTeHmi», «KuzHeHHbIe HOPMBI JKUBOTHBIX», « DIKOCUCTEMA IIUPOKOIUCTBEHHOTO
neca», «JKocucTeMa XBOWHOro useca», «llemum mnuTaHusy, «XumHudectBo», «llapasutuzmy»,
«Konkypenuus», «Cumobnos», «KommeHcammzm».

ObopynoBanue: repOapuu pacTeHUH W KUBOTHBIX, HPUCIIOCOOJCHHBIX K BIIMSHHUIO Pa3IHYHBIX
9KOJIOTHYECKHX (PaKTOPOB, repOapuu CBETONIOOMBBIX, TEHETIOOMBBIX M TEHEBBIHOCIHMBBIX PAaCTEHH,
CBETONIOOMBBIC, TEHETIOOMBBIE M TEHEBBHIHOCIMBBIE KOMHATHBIE PACTEHHMS, repOapuu U KOJUICKLUH
TEIUIONOOMBBIX, 3UMOCTOMKMX, MOPO30YyCTOWYMBBIX PpAcCTEHHH, dydena NOTHLI M 3Beped, repdapuun
pacTeHuid, OTHOCSIIMXCS K Turpodutam, kcepoduram, mezorram, KOMHATHBIE PACTEHHS JAHHBIX TPYIIIL,
KOJIJICKIIMHU JKUBOTHBIX, OOMTAIOLIMX B PasHbIX CpeAax, repdapuu M KOJNJIEKLIHMH PACTeHUI U )KUBOTHBIX,
o0aaonMX YepTaMH NMPHCIOCOOIEHHOCTH K CE30HHBIM HM3MEHEHMSAM YCIOBHMH >KH3HH, repOapuu M
KOJIJICKIINN paCTeHI/Iﬁ 1 )KUBOTHBIX PA3JIMYHBIX )KU3HCHHBIX q)OpM, KOJUICKIIUU )KMUBOTHBIX, YH4aCTBYIOIIUX
B pa3JIM4YHbIX OMOTHYECKUX B3aI/IMOZIeI>'ICTBI/I$[X.

JladopaTopHasi pa6oTa «BrIsIBICHIE IPHUCTTOCOOICHH OPTaHU3MOB K BIIHSTHUIO CBETA.

JladopaTopHas pa6oTa «BrIsIBICHIE PHUCTTOCOOICHI OPTaHU3MOB K BIIFSTHUIO TEMIIEPATYPBD».

JlaGopaTopHas padoTa «AHATOMHUYECKHE OCOOCHHOCTH PACTCHUH M3 Pa3HBIX MECT OOUTAHHMSI.

Tema 8. Jko0rust BUA0OB U MOMYJISIIIUI

DKOJIOTHYECKUE XapaKTepUCTUKU momyssinun. [lomynsinust kak Ouojormyeckass cucrema. Ponb
HEOJIHOPOJHOCTH Cpelibl, (PU3NUECKUX O0aphepoB U 0COOEHHOCTEH OMONOTHH BUAOB B (HOPMHUPOBAHUH
MPOCTPAHCTBEHHON CTPYKTyphl momyisiiuii. OCHOBHBIE IIOKA3aTely TOMYJLIIUA: YHCIEHHOCTD,
TUIOTHOCTh, BO3pAacTHasi W TIOJNIOBasl CTPYKTYpa, POXKAaeMOCTb, MPUPOCT, TEMII pPOCTa, CMEPTHOCTb,
Murpanus.



OKojoruyeckas CTpykTypa nomyasanui. OLieHKa YUCIEHHOCTH oMy IAnud. JJuHamMuka nomyasuuu
u e€ perymsnus. buotuuecknii moTeHMan nomyaauuy. MoaenupoBaHue TMHAMHUKHU nonynsnuu. Kpuseie
pocta 4ucIeHHOCTH nomynsuuu. KpuBble BBDKMBaHUA. Perynsuus 4YMCIEHHOCTH NOMYJSALUN: pOJb
(bakTOpoB, 3aBHCAMIMX W HE 3aBUCSIIUX OT IUIOTHOCTH. DKoJormdyeckue crpareruu BunoB (- m K-
CTpaTerun).

[TousiTre 06 skomoruueckoi Huie Buaa. MectooOutanue. MHoroMepHasi MOAEIb KOJIOTUIECKOM
Humu J[x .M. Xaranacona. Pazmepsl skonorudeckoil Humu. IloreHnnanpHas U peaan30BaHHas HULIY.

Bun xak cucrema nomyssiiuid. Apeansl BUIOB. Buabl 1 uX *KU3HEHHBIE CTpAaTETUH. DKOJOTHYECKHE
SKBHUBAJICHTHI.

3aKOHOMEPHOCTH IOBEACHUS M MUTpalMil JKMBOTHBIX. bHOJOrMueckne WHBa3WU Uy)KEPOJHBIX
BUJIOB.

JdeMoHcTpanuu

IToprper: Ixx. M. XaT4nHCOH.

Tabmuupel U cxeMbl: «DKOJOTHYECKHE XapakTepUCTHUKU momyssiuuny, «lIpoctpancrBeHHas
CTPYKTypa MOMyJsIiMKu», «Bo3pacTHele nmupamuabl Mmomyasauuny, «CKOpOCTh 3acelieHUs] MOBEPXHOCTH
3emMutd pa3IUYHBIMUA OpraHu3MaMmy, «Moaenb skogorudeckoit aumu Jx. M. XaTunHcoHay.

O6opynoBaHue: repoapuu pacTeHUH, KOJUICKIIUY YKUBOTHBIX.

JladopaTopHas padora «I[IpucrnocoOyeHuss CeMsIH paCTeHUH K PaCcCEIICHUIOY.

Tema 9. JkoJiorusi c0061eCTB. IKOJIOTHYECKHE CHCTEMBI.

CoobuiecTBa oprann3mMoB. bronenos u ero ctpykrypa. CBsi3u MeXy opraHu3MaMy B OHOLICHO3E.

Oxocuctema kak oTkpeiTas cucreMa (A. k. Tencnn). OyHKIMOHANBHBIE OJOKH OPraHU3MOB B
9KOCUCTEME: IPOIYLIEHTbI, KOHCYMEHTHI, peayleHTsl. Tpopuueckue yposuu. Tpodudeckue nenu u cetu.
Abuotnyeckue 61moku 3kocucTeM. I1o4BbI 1 UiBl B 3K0cucTeMax. KpyroBopoT BeliecTB U IOTOK SHEPTUU
B DKOCHCTEME.

OCHOBHBIE ITOKa3aTeNH 3KOCUCTEMBI. broMacca 1 mpomykius. DKOJOrHYeCKHE MUPaMHUIbI YUCED,
OMOMAacChl ¥ SHEPTHUH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. @uykmyayuu. HampaBieHHbIE
3aKOHOMEPHBIE CMEHBI COOOIIECTB — CyKLeccuu. IlepBuyHble 1 BTOPUYHBIE CYKLIECCHUHM U MX MPUYMHBL
AHTpoOTIOreHHbIe BO3JeiCcTBUS Ha cykueccud. KinnmakcHoe coobuiectBo. buopaznoobpasue u monHorta
KPYrOBOPOTa BELIECTB — OCHOBA YCTOHYHNBOCTH COOOILIECTB.

IIpupoHBIe SIKOCUCTEMBL. JKOCUCHEMbL 03ED U peK. DKOCUCMEMbL MOPEU U OKEAHO8. IKOCUCHEMDbL
MYHOp, 1eco8, cmenet, nyCmbviHb.

AHTpPONOTeHHBIE 3KOCUCTEMBI. ATposKocucTeMa. ATponieH03. Pa3nnuns Mexay aHTpOIIOT€HHBIMU
Y TIPUPOIHBIMU 3KOCUCTEMAMU.

Ypboskocuctembl. OCHOBHBIE KOMIOHEHTHI ypOoskocucteM. lopoackas duiopa u ¢ayHa.
CuHaHTponH3auusi ropoackoil Qaynsl. buonorndeckoe n X03HCTBEHHOE 3HAYEHHE arpo3KOCHCTEM H
ypOOIKOCUCTEM.

3akOoHOMEpHOCTH (POPMUPOBAHUSI OCHOBHBIX B3aHMMOJEHCTBUN OpPraHU3MOB B dKocucTeMax. Poib
KACKaoHo020 3hexma u 8ud06-30upuramopos (Kuouesvix 6udo8) 8 (YHKYUOHUPOBAHUU IKOCUCTEM.
IlepeHoc 3HEpruyM 1 BEMIECTB MEXKTY CMEKHBIMUA 3KOCUCTEMaMHU. Y CTOWYMBOCTh OPTaHU3MOB, MOIYJISLIAN
Y KOCHCTEM B YCIIOBHUSIX €CTECTBEHHBIX M AaHTPOIIOTEHHBIX BO3IEHCTBHIA.

Mexanuzmuvl 6030eiicmeust 3a2pA3HEHUN PA3HBLIX MUNOE HA CYOOP2AHUBSMEHHOM, OP2AHU3MEHHOM,
HONYAAYUOHHOM U IKOCUCIEMHOM YPOGHAX, OCHOBbL IKOAOSUUECKO20 HOPMUPOBAHUS AHMPONO2EHHO20
6030eticmeusi. MeTo10IOTHsI MOHUTOPHHTA €CTECTBEHHBIX U aHTPOTIOT€HHBIX 3KOCHUCTEM.

JdeMoHcTpanuu

IToptper: A. JIx. Tencin.

Tabmumsr u cxembl: «CTpyKkTypa OuWOIEeH03a», «JKOCHCTEMa IIHPOKOIMCTBEHHOTO JIECay,
«2xocucTeMa XBOWHOTO Jieca», «PyHKIIMOHABHBIE TPYIIBI OPraHU3MOB B dKOcHcTeMe», «KpyroBopoT
BellecTB B 3Kocucteme», «llemm mmranus (macTOWIIHASA, NETPUTHAN)», «IDKOJOTHYECKas MNHpaMHIa
gHucem», «IKOJOTHIeCKas mupaMua OMoMacch», «IKOJIOrndecKast mupaMuaa sHeprum», «O0pa3oBaHue



Oomnota», «llepBuunas cykueccusi», «BoccraHoBieHue neca mocnie moxkapay, «IKOCHCTEMa 03epay,
«ArpoueH03», «KpyroBopoT BemecTB ¥ IOTOK YHEPTUH B arpoleHos3ey, «Ipumepsl ypOoskocucTem».

Ob6opynoBanue: repbapuu pacTeHUH, KOJIEKIMA HACEKOMBIX, Yydesla NTHLl U 3Bepeid, repbapun
KYJIBTYPHBIX B JUKOPACTYIINX PACTCHHUI, aKBAPHUYM KaK MOJIEIb SKOCUCTEMBI.

IpakTnyeckas padora «/3yueHne u onrcaHue ypoo3KOCUCTEMBDY.

JlaGopaTopuasi padora «/3ydenne pazHooOpa3us MENKUX NOYBEHHBIX YWICHUCTOHOTUX B PAa3HBIX
JKOCHCTEMAX.

Okekypensi  «OKCKypcHs B TUOMYHBIA OuoreoumeHo3 (B OyOpaBy, OepesHsIK, €JbHUK, Ha
CYXOZOJbHBIN WU TOMMEHHBIH JIyT, 03€p0, 00JIO0TO)».

IKeKypeusi «DKCKYpCHsI B arpOdKOCUCTEMY (Ha TOJIe U B TETUTUYHOE XO3SHCTBO)».

Tema 10. Buocgepa — rinodanpHasi IKoCHCTEMA

Buocdepa — obmemnanerapras obonouka 3eMiH, TIe CYHIECTBYET WM CYIISCTBOBANA YKU3Hb.
PazButHe mpencraenenuit o 6uochepe B Tpyaax 3. 3rocca. Yuenue B. U. Bepuaackoro o omocdepe.
Obnactu Ouocdeps! u e€ coctas. JKuBoe BemiecTBO 6uocdeps! u ero QyHKIHU.

3aKOHOMEPHOCTU CyIliecTBOBaHMs Ouocdepbl. OcoOeHHOCTH OHOchepbl Kak II0OATbHON
9KocHucTeMbl. JluHamMuueckoe paBHOBecue B Ouoctepe. KpyroBopoTsl BelecTB U OMOT€OXMMUYECKUE
IUKIEI (Yriepona, a3oTa). PuTMudaHOCTS siBeHMit B 6nocdepe.

3oHanbHOCTH Ouochepsl. [lonsaTue o Ouome. OCHOBHBIC OMOMBI CYIIW: TYHJpa, XBOWHBIC Jieca,
CMEIlIaHHbIe W IMPOKOJMCTBEHHBIC JI€Ca, CTEMH, CaBaHHBI, IIYCTHIHU, TPOITUYECKHUE Jieca, BHICOKOTOPBSI.
Knumat, pacTUTeNbHBIH U )KUBOTHBIH MUP OHOMOB CYIIIH.

Ctpyktypa W (yHKIUS KUBBIX CHCTEM, OIEHKa WX PECypCHOTO IMOTEHIHana M OHOC(epHBIX
(G yHKITHIA.

JdeMoHcTpanuu

[optpetsi: B. 1. Bepnanckuit, 3. 3tocc.

Tabmuts! u cxemsr: «l'eocdeprr 3emmny, «Kpyrosopot azora B mpupoze», «Kpyrosopor yriepona
B npupoe», «KpyroBopoT kuciaopoga B mpupoze», «Kpyroopot Bozs! B mpupone», «OCHOBHbIE OMOMBI
cymmny, «Knumatuueckue nosica 3emnm», « Tynapa», «Taitra», «Cmemannsii necy, « LInpokonucTBEHHBINA
necy, «Crenby, «CaBanHay, «IlycteiHay, « Tponudeckuii iecy.

OGopynoBaHue: repbapuu pacTeHUH pa3HbIX OMOMOB, KOJIIEKITUH JKUBOTHBIX.

Tema 11. YUennoBek u okpyxaomas cpeaa

DKOJIOTHYeCKHe KPHU3HCHl W WX TMPUYMHBEL Bo3jgelicTBue denmoBeka Ha Ouocdepy. 3arps3HeHue
BO3AyIIHON cpeapl. OxpaHa Bo3Ayxa. 3arps3HeHHe BOAHOM cpenbl. OXxpaHa BOAHBIX PECYPCOB.
Pazpymenue moussl. OxpaHa NOYBEHHBIX PeCypcoB. M3MeHeHne kiumara.

AHTpOTIOTEHHOE BO3JIEHCTBHE HAa PACTUTENBHBIN W KUBOTHBIA MHp. OXpaHa pacTUTENHHOTO U
JKUBOTHOTO Mmupa. OCHOBHBIE NPUHIMITEI OXpaHbl mpupoabl. Kpacueie kHuTH. OC000 OXpaHseMbIe
npupoansie Tepputopun (OOIIT). Borannueckue caabl ¥ 300JI0THYECKUE MTAPKH.

OCHOBHBIE TPHHIUIBI YCTOWYHMBOTO pPa3BUTHS 4YeEJIOBEUECTBA M MPHPOILL. PannonambHOE
MIPUPOJIOTIONH30BAHNE M COXPAHEHHE OHMOIIOTHYECKOro pasHooOpasus 3emum. OOIue 3aKOHOMEPHOCTH
TIOOANBHBIX 3KOJIOTHYECKUX KpHU3UCOB. OCOOEHHOCTH COBPEMEHHOTO KpHU3HMCAa W €ro BEpOsTHBIC
MOCJIE/ICTBUSI.

Pa3BuTHe METOZOB MOHHTOpPHHTA Pa3BUTHSI OMNMACHBIX TEXHOTEHHBIX TporeccoB. Cucmemmvie
uccredosanus nepexoda K pecypcocoepezaroweli u KOHKypeHmocnocoonou suepeemuxe. buonocuueckoe
pasznoodpasue u buopecypcuvl. Hayuonanvuvie ungopmayuonnvie cucmemsl, obecneuugaioujue 0OCmMyn K
uHgopmayuu no cocmoaHUI0 omoebHblX U008 U IKocucmem. OCHOBbI IKOpeadbUIUmMayuu IKocucmem u
cnoco606 6opvobL ¢ buonospescoenuamu. PekoHcmpyKyus MOPCKUX U HA3EMHBIX IKOCUCTEM.

JdeMoHcTpanuu

Tabmuiel 1 cxembl: «3arps3sHeHue atMochepnl», «3arps3HeHue THAPOChEphbl», «3arps3HeHue
mouBbl», «llapHukoBeiii 3¢dexkT», «Oco00 oxpaHseMble MPUPOIHBIE TEepPpUTOpPUM», «Momaenu
YIIPaBIISIEMOTO MHPA».



ObopynoBanue: ¢ororpaduu OXpaHIEMBIX pacTeHH M >KUBOTHBIX KpacHoit xuurum Poccuiickoit
®enepaunn, KpacHoil KHUTH pernoHa.



INJTAHUPYEMBIE PE3YJIBTATBI OCBOEHUS TIPOI'PAMMBI 11O BUOJIOT'U HA
YPOBHE CPEJHEI'O OBIIET'O OBPA30OBAHMUA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBimuBaeT TpeOOBaHUS K pe3yiabTaTaM OCBOCHHs OOYHYaIOMIMMUCS MPOrpamMM
cpeaHero oomero 00pa3oBaHus: JINYHOCTHBIE, METANPEeIMETHBIE U IPEAMETHEIE.

B cTpyKkType TUUHOCTHBIX PE3YIbTaTOB OCBOSHHUS TPOTPAMMBI 110 OMOJIOTHHU BBIACIICHBI CIICAYIOIINE
COCTaBIISIIOIINE: OCO3HAHUE OOYYaIOUIMMUCS POCCUHCKON TPasKAaHCKOW WACHTHYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOATEIILHOCTH M CAMOOTIPENIEIICHUIO, HAIuYue MOMueayuy K o0ydeHrI0 ONOJIOTHH,
yeneHanpagieHHoe pasgumue BHYTPEHHUX YOEXKIEHH JHMYHOCTH HAa OCHOBE KJIFOUEBBIX LIEHHOCTEH U
WCTOPUYECKUX TPAAULINHA Pa3BUTHsI OMOIOTHUECKOTO 3HAHUS, 20MOBHOCHb U CHOCOOHOCMb 00YUaIOIIUXCS
PYKOBOJCTBOBAThCS B CBOEH I€ATENBHOCTH IEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMHM, PUCYIITUMH CUCTEME
Onosornueckoro o0pa3oBaHMA, Haauuue NPAGOCO3HAHUS IKOIOTUUECKOH KYIBTYPBI, CHOCOOHOCHU
cmaeums €U U CTPOUTDH KU3HEHHBIE IJIaHBI.

JIMYHOCTHBIE Pe3yIbTaThl OCBOCHUS MTPOTPAMMBI 110 OMOJIOTHUH IOCTUTAIOTCS B €IUHCTBE yUeOHOMW 1
BOCIIMTATENbHOMN J1€ATEIbHOCTH B COOTBETCTBUM C TPAJUIIMOHHBIMU POCCUMCKUMHU COLIMOKYJIBTYPHBIMH,
UCTOPUYECKUMH M JYXOBHO-HPAaBCTBEHHBIMH ILIEHHOCTSIMH, TPUHSTHIMA B OOIIESCTBE MpaBHJIaMU U
HOpPMaMHU TIOBEICHUS M CHOCOOCTBYIOT IpOIlEccaM CaMOIIO3HAHHWS, CAMOBOCIIUTAHUS U CaMOPa3BUTHS,
pa3BUTHUS BHYTPEHHEN MMO3UIIUH INYHOCTH, TATPUOTH3MA U YBAXKEHHS K 3aKOHY U IIPABOMIOPSIIKY, YETOBEKY
TpyZa U cTaplieMy HOKOJICHHIO, B3aUMHOT'O YBaKEHUSI, OEPEKHOI0 OTHOLICHHUS K KyJIbTYPHOMY HacJeInuio
Y TpaIULKSAM MHOTOHAalIMOHANBHOrO Hapona Poccuiickoit denepanuu, Npupoie U OKpyKarolieil cpene.

JInyHOCTHBIE pE3yNbTaThl OCBOCHHMA Yy4eOHOro mnpenmera «buomorus;» IOMKHBI OTpakaTh
TOTOBHOCTB M CIIOCOOHOCTH 00yUaroIINXCsl PyKOBOACTBOBATHCS C(HOPMUPOBAHHOM BHYTPEHHEH MO3ULIMEH
JUYHOCTH, CHCTEMOH  I[IEHHOCTHBIX  OpHEHTAlMi, TO3UTUBHBIX  BHYTPEHHHUX  YOEXKICHHI,
COOTBETCTBYIOIIMX TPAAULHUOHHBIM LEHHOCTSAM POCCHUICKOTO O0IIECTBA, PACIIUPEHHE )KU3HEHHOT'O OIbITA
U OIIBITa AEATENBHOCTH B MPOLIECCE PeaTN3allii OCHOBHBIX HAIIPABJICHUN BOCIIUTATENBHOMN EATENBHOCTH,
B TOM YHCIIE B YACTH:

1) rpaIaHCcKOro BOCHUTAHMSA:

c(hOPMHUPOBAHHOCTh TPAXKAAHCKOW MO3ULMH OOYYAIOIIErocsi KaK aKTHBHOTO M OTBETCTBEHHOI'O
YJIeHa POCCUHCKOro O0IIECTBa,;

0CO3HAHHE CBOMX KOHCTUTYLIMOHHBIX IIPaB U 00S3aHHOCTEH, YBaXKEHHE 3aKOHA U IPaBOIOPSIIKA;

TOTOBHOCTB K COBMECTHOI TBOPUECKON 1EATEIBLHOCTH MPH CO31aHUH YIEOHBIX IIPOESKTOB, PEILICHUH
y4eOHBIX U NTO3HABATEIBHBIX 33/1a4, BBIITOJTHEHUH OHOJIOTUYECKUX SKCIEPUMEHTOB;

CIOCOOHOCTh OMNpENesAiTh COOCTBEHHYIO MO3HMLMIO IO OTHOIICHHIO K SBJICHUSM COBPEMEHHOU
JKU3HU U OOBACHSTSH €€;

YMEHHUE YUUTHIBATh B CBOMX JACHCTBUIX HEOOXOIUMOCTb KOHCTPYKTUBHOI'O B3aUMOJIEHCTBUS JIIOIeH
C pa3HbBIMH YOEXKIECHUSAMH, KYJIbTYPHBIMUA LIEHHOCTSIMH U COLIMAJIbHBIM MOJIOKECHUEM;

TOTOBHOCTB K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOI'O BBIMOJIHEHHS yUEOHBIX, TO3HABATENBHBIX
U HCCIIeIOBATENbCKUX 3aJay, YBRKHTEIHLHOTO OTHOIIEHHWS K MHEHHIO OIMOHEHTOB MpPU O0CYKACHUH
CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO COACP KAHNUS;

TOTOBHOCTb K T'YMaHUTAPHOW U BOJIOHTEPCKOMN JIEATEILHOCTH;

2) naTpMOTHYECKOT0 BOCTIMTAHMA:

c(hOpMHPOBAHHOCTH POCCUICKON TPaXIaHCKOM HIEHTHYHOCTH, TATPUOTU3MA, YBAKEHHS K CBOEMY
HapoJy, YyBCTBa OTBETCTBEHHOCTHU Nepea PoauHoM, ropIoCTH 3a CBOM Kpai, cBoto PonnHy, CBOil s3BIK U
KYJbTYpY, HPOILIOE U HACTOSIIEE MHOTOHALIMOHAJIBHOTIO Hapoaa Poccuy;

[IEHHOCTHOE OTHOIICHHE K TPUPOTHOMY HACIEIUIO U MaMATHUKAM MIPUPOJIbI, TOCTIKeHUsIM Poccnn
B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJOTUSIX, TPYIE;



CIOCOOHOCTh OIICHMBATh BKJIAJ] POCCUHCKUX YUYEHBIX B CTAHOBJICHHE WM DPa3BUTHE OWOIIOTHH,
MMOHUMaHUsl 3HAYCHUS OWOJIOTUM B MO3HAHUMW 3aKOHOB TPUPOBI, B KU3HU YEIOBEKAa U COBPEMEHHOTO
00111eCTBA;

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

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

OCO3HaHHUE TyXOBHBIX LIEHHOCTEN POCCUICKOT0 Hapoaa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO MOBECHNUS;

CIIOCOOHOCTh OIICHUBATh CUTYallUI0 W TPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTHUPYSCh Ha
MOPaJIbHO-HPABCTBEHHBIC HOPMBI U IICHHOCTH;

0CO3HaHKE JTUYHOTO BKJIaJa B IOCTPOCHUE YCTOMYMBOTO Oy ayIIero;

OTBETCTBEHHOE OTHOLIEHHE K CBOMM pOAWUTENSM, CO3JaHUI0 CEMbH HAa OCHOBE OCO3HAHHOIO
MPUHSTHUS IIEHHOCTEH CEeMEUHOM KM3HU B COOTBETCTBUU C TPAaIULIUAMU Hapo10B Poccuu;

4) 3CTeTUYeCKOro0 BOCIIUTAHMS

ACTETHYECKOE OTHOIICHHUE K MUPY, BKITFOUAsl SCTETHKY ObITa, HAYYHOTO U TEXHHUYECKOTO TBOPUECTRA,
CIIOpTa, TPyAa, OOIECTBEHHBIX OTHOIICHUIA;

MMOHMMAaHUE YMOIMOHAIBHOTO BO3/IEMCTBUS )KUBOM IPUPOJIbI U €€ LIEHHOCTH;

TFOTOBHOCTHb K CAMOBBIPAXKCHUIO B PA3HBIX BHJAX HUCKYCCTBaA, CTPCMJICHUC MPOSABIATL KauCCTBa
TBOPYECKOM JINUHOCTH;

5) ¢usuyeckoro BocnuTaHusl, (POPMUPOBAHUSI KYJLTYPHI 310POBbS U IMOIUOHAJIBLHOIO
O1aromoJsryuus:

MOHMMaHUE W pealn3alus 370pOBOro M 0e30macHOTo o0pasza KU3HH (30pOBOE NHTaHWE,
COOJIF0IeHre THTHEHNYECKHX MPABUII U HOPM, COATAHCHPOBAHHBIN PEXKUM 3aHATHH U OTABIXA, PETYIsIpHAs
¢u3nyecKas aKTUBHOCTH), O€PEXKHOTO, OTBETCTBEHHOTO W KOMIETEHTHOTO OTHONICHUS K COOCTBEHHOMY
(U3IIECKOMY H TICUXUYECKOMY 3/I0POBEIO;

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

OCO3HAHUE TOCIECTBUI U HETIPUATHS BPEIHBIX MPUBbIUEK (YITOTPEOISHISI aJIKOTOIIsl, HAPKOTHKOB,
KypeHus);

6) TPY10BOI0 BOCIMTAHMSA:

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

TOTOBHOCTh K aKTHBHOH JNEATENbHOCTH TEXHOJOTWYECKOW W CONMAIbHOW HAIpaBICHHOCTH,
CIOCOOHOCTh HHUITUHPOBATH, TUIAHUPOBATH M CAMOCTOSITETILHO BBITIOHSTE TAKYIO JIESATEIbHOCTE;

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

TOTOBHOCTH M CIIOCOOHOCTH K 00pa30BaHUIO M cCaMOOOPa30BaHUIO Ha MIPOTSHKEHUN BCEH JKU3HU;

7) 3K0JI0TMYECKOT0 BOCIIMTAHUS:

HKOJIOTUYECKH 1EIecO00pa3Hoe OTHOIICHHE K MMPUPOJIE KaK HCTOYHUKY JKU3HU Ha 3eMJle, OCHOBE &€
CYIIIECTBOBAHUS;

TIOBBIIIICHHE YPOBHSI OKOJIOTHYECKON KYJIBTYPBI: IPHOOPETEHHE OIbITa IUTAHUPOBAHHUS TIOCTYIIKOB U
OLICHKH X BO3MOKHBIX ITOCJIEICTBUN JUIsl OKPY>KAIOIIEH Cpeabl;

OCO3HaHME II100ATFHOTO XapaKTepa IKOJIOTUYECKUX MPOOJIEM U ITyTel UX PELIeHIS,

CIOCOOHOCTh MCIOJIB30BaTh NMPHOOpETaeMble MPH W3yYeHUH OMOJOTHH 3HAHUS W YMEHUS INPHU
pelieHnr TpoOJIeM, CBS3aHHBIX C PaIMOHATBHBIM TPUPOJONONB30BaHHEM (COONIOJICHNE TIPABILIT
IMOBCACHUA B NPHUPOJAC, HAIIPABJICHHBIX Ha COXpPAaHCHHUE pPABHOBECHSA B J3KOCHUCTEMax, OXpaHy BHUIOB,
3KocHucTeM, Orocheps);

AKTHUBHOE HEIIPUSTUE JACUCTBUM, NPUHOCIIIMX BPEA OKPYKAOIIEH NMPUPOJHOW cpene, yMEHHUeE
IIPOrHO3UpPOBaATh HeGJIaI‘OHpI/IHTHBIe OKOJIOTUYECKUE TIOCICACTBUA NPCAIIPHHUMACMbBIX HeﬁCTBHﬁ u
MIPEIOTBpaIIaTh UX;



HaJIM4Me Pa3BUTOTO SKOJIOTHYECKOTO MBIIIICHHUS, SKOJIOTHIECKON KyIbTYPBI, OTBITA IESTEILHOCTH
9KOJIOTUYECKOW  HampaBICHHOCTH, YMEHHUS  PYKOBOJICTBOBAaTbCS HMH B  II03HAaBaTEJILHON,
KOMMYHHMKATUBHOH M COLMAJbHOM MPakTHKE, TOTOBHOCTH K YYaCTHIO B HPAKTHUECKOW AEATEILHOCTH
9KOJIOTHUECKON HAIPaBICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUS:

c(hOpMHPOBAHHOCTh MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH
U OOIIECTBEHHOM MPaKTUKU, OCHOBAHHOTO HA IUAJOre KyJIbTyp, CIIOCOOCTBYIOLIETO OCO3HAHUIO CBOETO
MecTa B MOJIMKYJIbTYPHOM MHPE;

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

NOHUMaHue crenudukn OWONMOTUM Kak HayKd, OCO3HaHHA e€ poiau B (HOPMHPOBAHUH
panroHaIbHOTO HAYYHOTO MBIIIJICHHS, CO3AaHUH LIEIOCTHOTO MPEJICTaBICHHUS 00 OKpY’KaloIeM MUpPE KaK
0 €IMHCTBE NPHUPOJBI, YEIOBEKa W OOIIECTBA, B TO3HAHUM NPUPOTHBIX 3aKOHOMEPHOCTEHW M PELICHUH
npobJeM coXxpaHeHUs IPUPOJHOTO PABHOBECHS;

yOeKIEHHOCTh B 3HAUMMOCTH OWOJIOTHH IS COBPEMEHHOW IMBMIIM3ALUH: 00ECIIEYeHUs] HOBOTO
YPOBHA pa3BUTUA MEAULIUHBI, CO3AaHNUC NMTEPCIICKTUBHBIX 6HOT€XHOHOFHI71, CIIOCOOHBIX peliaTh pECyYpPCHBIC
HpO6HCMI)I Pa3BUTHUA YCIOBCUCCTBA, IOUCKA HYTGP'I BbIXOJa U3 rI100aIbHBIX DKOJIOTMYECKUX HpO6JICM u
obecrieyeHusi Tmepexofa K YCTOHYMBOMY pAa3BHTHIO, PAIlMOHAJIBHOMY HCIOJIB30BAHUIO MPUPOIHBIX
pecypcoB U GOPMUPOBAHUIO HOBBIX CTAHJIAPTOB YKHU3HU;

3aMHTCPCCOBAHHOCTD B IOJIYUYCHHHU OHMOJIOTHYECKUX 3HAHUH B EJIAX ITOBBIIIICHHUA O6H1€I\/'I KYJIbTYPBbI,
€CTeCTBEHHO-HAyYHOW T'PaMOTHOCTH, KaK COCTaBHOH dYacTh (YHKIIMOHAJIHHOH TPaMOTHOCTH
oOy4atonuxcs, GopMUPYEeMOH PH U3ydeHUH OMOJIOTH;

MOHUMAaHUE CYIIHOCTU METOJO0B MO3HAHMS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH
UCIIOJIB30BaTh IIOJydaeMble 3HAHMA Ui aHaIM3a U OOBSICHEHMS SIBJICHUI OKpY)KAIOLIEro MHUpa H
NPOUCXOMSAIINX B HEM M3MEHEHHH, YMEHHE JellaTb OOOCHOBAaHHBIE 3aKJIIOYCHHUS] HA OCHOBE HAyYHBIX
(haKTOB M UMEIOIIMXCS NAHHBIX C LIENbIO MOITY4YEHHs JOCTOBEPHBIX BHIBOJOB;

CIOCOOHOCTh CaMOCTOSITEJIbHO HCIIOJBb30BAaTh OMOJOTMYECKHE 3HAHMA IJISl PEIIeHHs MpodieM B
PeabHbIX )KU3HEHHBIX CUTYALSX;

OCO3HAHHWE LIEHHOCTH HAayYHOH JEeSTEIbHOCTH, TOTOBHOCTH OCYIIECTBIISITH IPOCKTHYIO U
MCCIIEIOBATENbCKYIO NESITENbHOCT MHANBUIYAIBHO U B IPYIIIIE;

TOTOBHOCTh U CHOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHUIO M CaMOOOpPa30BAHUIO, K AKTUBHOMY
MOJYYEHHUIO HOBBIX 3HAHUH 110 OMOJIOTHH B COOTBETCTBUH € )KU3HEHHBIMH MOTPEOHOCTSAMHU.

METAHNPEJIMETHBIE PE3YJIBTATBI

MertanpeaMeTHble Pe3yNbTaThl OCBOCHUS Y4eOHOTO Mpeamera «bronorusy BKIIOYAloT: 3HAYHMBbIC
Uit GOPMHPOBAaHHMS ~ MHPOBO33PEHUST  OOYYAIONIMXCS  MEXKIUCHUIUIMHAPHBIE  (MEXIpPEIMETHBIC)
oOlIeHayYHbIE TOHATHUS, OTPAKAIOIIME IEOCTHOCTh HAYYHOM KapTHHBI MHpa M CHENH(UKY METOJIOB
MO3HAHMS, WUCIOJB3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPIHs, SBJIEHHE, MpOIlecC, CHUCTEMA,
Hay4yHBIH (DaKT, TPUHIUI, THUNOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHs, HCCIeN0BaHWE, HaOJII0AeHNE,
U3MEpeHHe, OKCIEPUMEHT U Jpyrue); YyHHBEpcalbHble y4yeOHbIe JeHCTBUS (TO3HABATENLHBIE,
KOMMYHUKATHUBHEIE, PETYIATUBHEIE), oOecneunBaronue hopMupoBanue (yHKIIMOHAITBHON TPaMOTHOCTH U
COLMAILHOW KOMIIETEHIIMH OOYYaIOLIMXCs; CHOCOOHOCTh OOydarommxcss HCIOJIb30BaTh OCBOCHHBIE
MEXIUCUUIUTMHAPHBIE, MHPOBO33PEHUYECKHE 3HAaHUS M YHHUBEpCalbHblEe y4yeOHbIe JCWUCTBHA B
MO3HABATENLHOMN U COLUATBHON MPAKTHUKE.

B pesynbrare u3ydeHus: OMOJIOTHM Ha YPOBHE CpeAHEro oOIero oopa3zoBaHus y o0ydaromerocs
OynyT cdopMUpOBaHBI ITO3HABATEIbHBIC YHHUBEPCAIbHBIE YYeOHBIC JEWCTBUS, KOMMYHUKATHUBHBIC
YHHUBEpCalbHble Y4eOHbIE IEHCTBHUS, PETYIATUBHBbIC yYHHUBEpCAJIbHbIE yueOHBIE NEHCTBUSI, COBMECTHAs
JIeATEIbHOCTbD.



MerTamnpenMeTHble pe3ylbTaTbl OCBOCHHUS MPOIPaMMBI CPEIHEro oO0mero 0O0pa3oBaHUs IOJIKHEI
OTpakaTh:

OBJ1aieHHe YHMBEPCAIBLHBIMH Y4eOHbIMH MO03HABATEILHBIMHU AeiCTBHAMU:

1) 6a3oBble JOrHYECKHUE TeHCTBHS:

CaMOCTOSITETIbHO (POPMYITHPOBATE M aKTyaIH3UPOBATh MPOOIEMy, paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIONIb30BaTh IMPH OCBOCHWU 3HAHWN NPHUEMBI JIOTHYECKOTO MBIIUICHUS (aHaiu3a, CHUHTE3a,
CpaBHEHHMS, KIacCU(PHUKALUU, 0000IIeHNUs), PACKPBIBATh CMBICT OHOJOTUYECKUX MOHATHH (BBIACISATH HX
XapaKTepHbIE MPU3HAKH, YCTaHABINBATH CBS3U C JPYTUMH HOHSITHAMHN);

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

UCIIOJIb30BaTh OMOIOTUYECKUE MTOHATHS U1l OOBSICHEHUS (PaKTOB U SIBJICHUH KUBOU MPUPOIBI;

CTPOUTH JIOTUYECKHE PACCYXIEHHs (MHAYKTHBHBIC, ICAYKTUBHBIC, TI0 AHAJIOTHH), BBIBISTH
3aKOHOMEPHOCTH W TIPOTUBOPEYHUs] B pacCMaTPUBAEMBIX SIBICHHAX, (OPMYNHUPOBaTh BBIBOABI H
3aKITIOUCHMUS,

NPUMEHATh CXEMHO-MOJICNIbHBIE CpENCTBA ISl TMPEICTAaBICHUS CYIIECTBEHHBIX CBsI3eH W
OTHOIICHUH B M3y4aeMbIX OMOJIOTHYECKHX OOBEKTAX, a TAKKE MPOTHBOPEUNH pa3HOTO POJia, BBISBICHHBIX
B Pa3IMYHBIX HHPOPMAMOHHBIX HCTOUHHKAX;

pa3pabaTeiBaTh IUIAH pPEHICHUS TPOOIEeMBl ¢ Y4ETOM aHalu3a MMEIOUIMXCS MAaTepUANbHBIX |
HEMaTepUAILHBIX PECYPCOB;

BHOCHUTH KOPPEKTHBEI B JISTEIBHOCTD, OLICHUBATH COOTBETCTBHE PE3YJIHTATOB IEISIM, OIICHUBATH
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
paspemnieHus mpooJieM, CIIOCOOHOCTRIO U TOTOBHOCTBIO K CAaMOCTOSATENIHBHOMY HMOMCKY METO/IOB PEIICHHS
NPaKTHYECKUX 3a/]1a4, IPUMEHEHHUIO Pa3IMYHbIX METOIOB O3HAHUS,

UCIIOJIb30BaTh PA3JIMYHbIC BUJIBI IS TEILHOCTH 110 TIOJTyYSHUIO HOBOT'O 3HAHUSL, €r0 HHTEPIIPETaIlUH,
npeoOpa3oBaHUI0 M NPUMEHEHUIO B y4YEOHBIX CHUTyalUsX, B TOM YHCJIE HPU CO3JAaHUU YYEOHBIX U
COIMAJIBHBIX TIPOEKTOB;

(dopMupoBaTh HAy4YHBIH THUI MBIIUICHHS, BJIAJEeTh HAyYHOH TEPMUHOJIOTHEH, KIIOYEBBIMU
HOHATUSIMU M METOJAMU;

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

BBISIBIISATH NIPUYMHHO-CIICICTBEHHBIE CBS3M M aKTyaJM3UPOBAThH 3ajady, BBIIBHIATh THIIOTE3Y €&
pelIeHus, HaXOAWTh ApPryMEHTHI JUIs JIOKa3aTelNbCTBa CBOUX YTBEPXKICHWH, 3a1aBaTh MapameTpsl U
KPHUTEPHH PEIICHUS;

AQHAJIM3UPOBATH IOJYYCHHBIE B XOJ€ PEUICHUs 3aadd Pe3yJbTaThl, KPDUTHUECKH OLEHMBATh MX
JIOCTOBEPHOCTH, MPOTHO3UPOBATH NM3MEHEHNE B HOBBIX YCIIOBHUSX;

JIaBaTh OLIEHKY HOBBIM CHTYAaIlUsIM, OIICHUBATh IPUOOPETEHHBIN OIBIT;

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

YMETh MIEPEHOCHUTH 3HAHUS B ITO3HABATENLHYIO U MPAKTUYECKYIO 00JIaCTH KU3HEIEATETLHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PAa3HBIX MPEIMETHBIX 00JacTeil;

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, OMOIOTHUECKUX CIOBApsX M CIPABOYHHKAX, KOMITLIOTEPHBIX 0a3ax JaHHbBIX, B



Wntepnere), aHanu3upoBaTh MHOOPMALMIO Pa3IUYHBIX BUAOB M (OpM NpeAcCTaBICHHS, KPUTHUECKU
OLICHUBATH €€ JOCTOBEPHOCTh U HETPOTHBOPEYHBOCTD;

(bopMynIHupoBaTh 3aMPOCH U IPUMEHSATH Pa3IMYHbIE METOABI IPH MOUCKE U 0TOOPE OMOIOTHYECKON
uHQOpMaUK, HeOOXOAUMOM /TS BBEITONHEHHS y4eOHBIX 3a/ay;

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

CaMOCTOSITETIbHO BBIOMpATh ONTHUMANIbHYI0 (OpMY MpeAcTaBlieHHs OHOJOrmyeckoil mHpopmanmu
(cxemsl, Tpad KK, AUATPAMMBI, TAOIUIB], PUCYHKH U IPYTOE);

WCIIOJIb30BaTh HAYYHBIN A3BIK B Ka4eCTBE CPEACTBA MpU paboTe ¢ OHoIornyeckoil HHPOpMaIUe:
NPUMEHATh XUMHUYECKUE, PU3NUECKIE U MaTeMaTHUYeCKUe 3HaKW M CUMBOJIBI, (opMyJbl, abOpeBHaTypy,
HOMEHKJIaTypY, UCIOIb30BaTh U IPe0Opa30BbIBATh 3HAKOBO-CUMBOJIMUECKUE CPEACTBA HATISAHOCTH;

BJIaJeTh HABBIKAMH PACIIO3HABAHUS W 3alIUTHl MH(pOpPMaLWHU, WHOOPMALMOHHOW O€30MacHOCTH
JMYHOCTH.

OsJiageHue yHUBePCAIbHBIMH KOMMYHUKATHBHBIMHU 1€iCTBUAMU:

1) oduenne:

OCYILIECTBIISITh KOMMYHUKAIIMA BO BceX cepax KM3HH, aKTHBHO y4acTBOBATh B JUAJIOTE WM
JUCKYCCHH TIO CYIIECTBY OOCYyXIaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BBICKA3BIBATH CYKICHHUS
OTHOCHUTENFHO BBIMTOJHEHUS MpejiaraeMoi 3aJauy, yUUThIBATh WHTEPECHl U COTJIACOBAHHOCTH MO3HIUMA
JPYTrUX yYacTHUKOB AMAI0OTa MU TUCKYCCHH);

pacro3HaBaTh HeBepOalbHBIE CpEICTBA OOIICHHWS, MOHWMATh 3HAYECHUE COLNMAIBHBIX 3HAKOB,
HPEANOCHUIOK BO3HUKHOBEHUSI KOH(DIMKTHBIX CHTyalWi, YMETh CMST4aTh KOH()JIMKTBI M BECTH
HIepETOBOPHI;

BJIJIETh PAa3IMYHBIMH CHOCOOaMH OOIIEHHS W B3aHMMOJCHCTBHS, IIOHUMATh HAMEPEHHUS APYTHUX
JFOJICH, TIPOSIBIISTH YBAKUTEIBHOE OTHOLIEHHE K COOSCEIHUKY M B KOPPEKTHOH (hopme (opMyTHpoBaTh
CBOM BO3PAKEHHUS;

Pa3BEPHYTO ¥ JIOTUYHO M3JIaraTh CBOIO TOUKY 3PEHHUS C HCIOIb30BAHUEM SI3BIKOBBIX CPEICTB.

2) cOBMeCTHasI IeSITeJIbHOCTh:

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

BBIOMpATh TEMAaTHKy W METOJbl COBMECTHBIX JEHCTBHH ¢ Y4Y€TOM OOLIMX HWHTEPECOB U
BO3MOKHOCTEH Ka)kJIOr0 4iIeHa KOJJIEKTHBA;

NPUHAMATH [IEJIM COBMECTHOH JIESITeIbHOCTH, OPTaHW30BBIBATH M KOOPAWHUPOBATH JICHCTBHS 1O €€
JOCTH)KEHHIO: COCTABIISITH TUIAH ICHCTBHMN, PACIIPEAEIATh POIIU C YIETOM MHEHHH YYaCTHUKOB, 00CYKIaTh
pe3yJIbTaThl COBMECTHON PabOTHI;

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

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

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

OgaieHHe YHUBEPCAIBLHBIMH PEryJsITUBHBIMH IeiCTBUAMU:

1) camoopraHu3amnus:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS ISl BBISABIICHUS NMPOOJIeM W UX PEUICHUsS B )KH3HEHHBIX U
YUEOHBIX CUTYAIHSIX;

BBIOMPATH Ha OCHOBE OMOJIOTUYECKUX 3HAHUH 11eJIEBBIC U CMBICIIOBBIE YCTAHOBKH B CBOMX JICHCTBUSIX
U TOCTYIIKAX 110 OTHOIIEHHIO K YKHBOU MPHUPOJIE, CBOEMY 3/I0POBBIO U 3JI0POBBIO OKPYKAIOIIHX;

CaMOCTOSITETIbHO OCYIIIECTBIISITh MMO3HABATENBHYIO JICATEILHOCTD, BBISBIISATH IPOOIEMBI, CTABUTh H
(bopmynmpoBaTh COOCTBEHHBIE 3a/1a4d B 00pa30BaTENbHOM JNESITETBHOCTH U )KU3HEHHBIX CUTYAaIUsX;



CaMOCTOSITETIbHO COCTABJTH IUIAaH PEIHICHUS MPOOJEeMBI C YYETOM HMEIOLIMXCS PECYpCOB,
COOCTBEHHBIX BO3MOXHOCTEH M MPEANOYTCHN;

JlaBaTh OLIEHKY HOBBIM CUTYALMsIM;

pacumpsTh paMKU Y4eOHOTO TIpeIMeTa Ha OCHOBE JIMYHBIX MPEINOYTECHHIA;

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

OLICHUBATh PUOOPETEHHBIN OIIBIT;

CHOCOOCTBOBAaTh (HOPMHUPOBAHUIO M MPOSBICHHUIO IIUPOKOH 3PYAULIMYU B Pa3HBIX 00JacTAX 3HAHUM,
MOCTOSIHHO TIOBBILIATH CBOM 00pa30BaTeNbHBIN U KyJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CUTYyaLUsIM, BHOCUTb KOPPEKTUBBI B IEATEILHOCTD, OLIEHUBATH COOTBETCTBUE
PEe3yNbTATOB LIEISAM;

BJIaJCTh HaBBIKAMH II03HABATENILHOW pe(UIeKCHH KaK OCO3HAHMS COBEPIIAEMBIX IICHCTBUU H
MBICIIUTENILHBIX TIPOLIECCOB, MX PE3YIHTATOB U OCHOBAHUH, UCIIOJIL30BATh MPUEMBI pEQIICKCHH TSI OLIEHKU
CUTYyaluH, BEIOOpa BEPHOTO PELICHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATh PELIEHMS 10 UX CHUKEHUIO;

IIPUHUMATh MOTHUBBI U apIyMEHTHI APYTHUX IIPU aHAJIU3€E PE3YJIbTATOB ACITEIBHOCTH;

3) npuHsiTHE CeOS U IPYTHX:

MIPUHUMATh ce0s, TOHUMasi CBOM HEJTOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apI'yMEHTHI APYTHUX IIPU aHAJIU3E PE3YJIBTATOB ACSITEIBHOCTH;

IIPU3HABAaTh CBOE IIPaBO U MIPABO IPYTUX HA OIIUOKHU;

pasBUBATh CIIOCOOHOCTH IOHUMATh MU C MO3ULMU APYTOT0 YeJIOBEKA.

HNPEJIMETHBIE PE3YJIBTATHI

[IpenMeTHBIE pe3ynbTaThl OCBOSHUS coepkaHus ydeOHoro mnpemmera «buomorus» Ha
yIIyON€HHOM YpOBHE OPHEHTHUPOBAaHBI Ha oOecriedeHne NPOQUIBHOTO OOy4YeHHsS OOydJaromIuxcs
oumonornu. OHHM BKJIIOYAIOT: crenuuyecKkue A OWOJOTHH HaydHbIE 3HAHHSA, YMEHHS M CIOCOOBI
JIEHCTBUIA TI0 OCBOCHHIO, HHTEPIIPETAINH 1 TTPE0OPa30BAHHIO 3HAHUH, BUABI JIEATEIEHOCTH 10 TTOJTYISHUIO
HOBBIX 3HAHUH W WX MPUMEHEHHIO B Pa3NIMYHBIX YICOHBIX, a TAK)KE B PEATbHBIX )KU3HEHHBIX CUTYAIIHsX.
[IpemMeTHBIE pe3ybTaThl MPECTABIECHBI IO TOJaM H3Y4YCHUS.

[IpenMeTHBIE pe3ynbTaThl OCBOEHHUs ydeOHoro mpeamera «buomorus» B 10 Kiacce NOIKHBI
OTpaXKaTh:

c(hOpMHUPOBaHHOCTh 3HAHWUH O MECT€ W POJM OHOJOTHM B CHCTEME ECTECTBEHHBIX HAyK, B
(hOpMUPOBAHUM ECTECTBEHHO-HAYYHOW KApTUHBI MUpA, B MO3HAHWHM 3aKOHOB TPUPOJBI M PEIICHUH
MPOOJIEM PAIIMOHAIEHOTO TPUPOAOIIOIE30BAHUS, O BKIIAJIE POCCUICKHX U 3apyOeKHBIX YIEHBIX B pa3BUTHE
OHOJIOTHH;

BJIaJICHWE CHCTEMOM OWONOrMYeCKMX 3HAaHUM, KOTOpas BKJIIOYAET: OCHOBOIIOJIATAIOIINE
OuojorMueckre TEepPMHHbI UM TOHATHA (KU3HB, KJIETKa, OpraHu3M, MeTabonmu3M, TOMEeOcCTa3s,
CaMOpETyJIALUs, CaMOBOCIPOU3BEICHNE, HACIEICTBEHHOCTh, HW3MEHYMBOCTh, POCT M DPa3BUTHE),
6uosoruueckre teopu (kierounas teopus T. [lIBanna, M. lnelinena, P. Bupxosa, xpomocoMmHas Teopus
HacieacteeHHocty T. Moprana), yaenus (H. . BaBuiioBa — o 1ieHTpax MHOT000pa3us ¥ MPOUCXOXKICHUS
KyJBbTYPHBIX PAcTE€HUI), 3aKOHBI (€AMHOOOPA3Hs TOTOMKOB ITEPBOTO MMOKOJIEHUS, PACIIETIIICHHSI, YUCTOTHI
raMeT, He3aBUCUMOTO HacjejoBaHus I. Menzens, TOMOJIOTHYECKHX PSAJOB B HACJIEIACTBEHHOU
m3MeHunBocty H. M. BaBuiosa), mpuHITUIEI (KOMIDIEMEHTAPHOCTH);

BJIaJICHWE OCHOBHBIMH METOJaMH HAy4YHOTO TIIO3HAHUS, HCIONB3yeMbIX B OHOJIIOTHYECKHIX
WCCIIEIOBAHMSX KUBBIX 00BEKTOB (OTHCaHNe, N3MEPEHNE, HAOIIOICHHE, DKCIICPUMEHT);

YMEHHE BBIJENATh CYIIECTBEHHBIE TPHU3HAKW: BHPYCOB, KIETOK NPOKAPHOT U OYKAPHOT,
OJTHOKJIETOYHBIX W MHOTOKJIETOYHBIX OPTaHU3MOB, B TOM 4HCIie OakTepuil, TpuOOB, pACTEeHHA, KIUBOTHBIX
M 4YeloBeKa, CTPOEHHUS OpPraHOB M CHCTEM OPTaHOB pPACTEHWH, XMBOTHBIX, YEJIOBEKa, IPOIECCOB
KHU3HEIESITENbHOCTH, TIPOTEKAIOIINX B OpraHU3Max pacTeHWi, XKHUBOTHBIX M UYEIIOBEKa, OMOJOTHYECKHX



nporeccoB: oOMeHa BemiecTB (MeTabOJIM3M), IMPEBpAlleHUs SHEPTUH, OpOXKEHHs, aBTOTPOPHOrO M
rerepoTpoHOr0 THMOB NHUTaHUs, (POTOCHHTE3a M XEMOCHHTE3a, MHTO3a, MeHo03a, raMeTOreHesa,
sMOpHOTeHe3a, NOCTIMOPUOHAILHOTO Pa3BUTHS, Pa3MHOKCHUS, HHIUBHUIyaIbHOTO Pa3BUTHUS OpraHu3Ma
(oHTOTEHE3a), B3aUMOACHCTBHS T'€HOB, TETEPO3HCa, HCKYCCTBEHHOTO 0TOODA;

YMEHHE yCTaHABIMBATH B3aMMOCBS3H MEXIy OpPraHOMIAMH KJIETKA M UX QYHKIHUAMH, CTPOCHUEM
KJIETOK Pa3HbIX TKaHEeH U X QYHKIUSIMU, MEXy OpraHaMH U CUCTEMaMH OPTaHoB y PaCTCHUH, J)KUBOTHBIX
Y 4YeOBeKa M MX (YHKUHMSIMHU, MEKAY CHCTEMaMU OPraHOB M MX (YHKLHUSMH, MEXIY dTallaMH oOMeHa
BEIIECTB, dTAallaMH KJIETOYHOTO IUKJIA M XU3HCHHBIX LUKJIOB OPraHU3MOB, dTanaMH SMOPHOHAIBLHOTO
pa3BUTHUS, TCHOTHIIOM U (EHOTUTIOM, (PEHOTUTIOM U (aKTOpPaMH cpelibl OOUTaHMUS;

YMEHHE BBISIBIISITH OTIUYUTEIbHBIE IPU3HAKU )KUBBIX CUCTEM, B TOM YHCIIE PACTCHUI, )KUBOTHBIX H
YeJI0BeKa;

YMEHHE UCIIOJIb30BaTh COOTBETCTBYIOLIME AapryMEHTHl, OHMOIIOTHYECKYI0O TEPMUHOJOTHIO H
CHUMBOJIMKY [T JOKA3aTebCTBA POACTBA OPraHU3MOB PAa3HBIX CHCTEMAaTHUECKUX TPYIIIT;

YMEHHE pelaTth OHOJOTMYecCKHe 3aJadud, BBIABISATH NPUYUHHO-CIECACTBEHHBIC CBS3U MEXKIY
UCCIeyeMbIMUA OMOJIOTHUECKIUMH POLIECCaMU U SBICHUSAMHU, JIENIaTh BHIBOJBI M IPOTHO3BI HA OCHOBAaHUHU
IMMOJTYYCHHBIX PE3YJILTATOB;

YMEHHUE BBITIOIHATH JIA00OPATOPHBIC M MpaKTU4ecKue paboThl, coOM0IaTh MpaBmia mpu padoTe ¢
y4eOHBIM U JJAOOPATOPHBIM 000PYI0BaHUEM;

YMEHHUE BBLIBUTATh THIIOTE3bI, POBEPSATh UX SKCIEPUMEHTAIBLHBIMU CPEACTBAMHU, QOPMYIUPYS
[eJIb UCCIICA0BAHNA, aHAJIM3UPOBATD IMOJTYUYCHHBIC PE3YJILTATHI U JACJIaTh BBIBOBI,

YMEHHUE y4acTBOBATh B y4€OHO-HCCIIEAOBATEILCKON padoTe O OMOJIOTHH, 3KOJIOTHN ¥ METULIMHE,
MPOBOAMMOM Ha 0a3e MIKOIbHBIX HAyYHBIX 00ILIECTB, U MyOIMYHO MPEICTABIATH HOIyUYEHHbIE PE3YIbTaThl
Ha YUYEHHUYECKUX KOH(PEPEHIHSAX;

YMEHHUE OLICHMBATh 3TUYECKUE ACHEKThl COBPEMEHHBIX HCCIEIOBaHUI B o0nacTv OMOJOTHH H
MEIULMHBI (KIOHUPOBAaHHE, HMCKYCCTBEHHOE OIUIOJOTBOPEHUE, HANpPaBICHHOE W3MEHEHHE TI'€HOMa U
CO3J1aHHE TPAHCTEHHBIX OPraHU3MOB);

YMEHHE OCYIIECTBIATh OCO3HAHHBIN BBIOOp Oymyiei npodeccnoHambHON eATeNbHOCTH B 001acTh
Ouosioruy,  MEAWLUHBI, OHOTEXHOJOTWH, BETEPUHAPHM,  CEIBCKOIO  XO3SHCTBA,  MHIICBOM
NPOMBIIIEHHOCTH, YIIyONATh IO3HABaTEIbHBIM WHTEPEC, HANPaBICHHBIH Ha OCO3HAHHBIA BBIOOD
COOTBETCTBYIOIIEH NMPOdeccur 1 MPOAOILKEHNUE OMOIOTNIECKOro 00pa3oBaHus B OpraHU3aLUsIX CPEAHEr0
npo¢eCCHOHAIBHOTO M BBICHIETO 00pa30BaHuUsl.

IlpeameTrHble pe3ysbTaThl OCBOEHHUS ydeOHoro mpeamera «buonorusi» B 11 Kaacce ROIKHEBI
OTpakaTh:

c(OPMHUPOBAHHOCTh 3HAHMH O MeCT€ M POJM OHMOJNIOTHM B CHCTEME E€CTECTBEHHBIX HAayK, B
(OopMHPOBAaHIH COBPEMEHHOW €CTECTBEHHO-HAYYHOH KapTUHBI MUPA, B MMO3HAHUH 3aKOHOB NPHUPOJIBI U
PELICHUN 3KOJIOTMYECKUX NPOOJIEM 4YelOBEYEeCTBA, a TAKXKE B PEIICHUH BOIIPOCOB PALHOHAIBLHOIO
NPUPOAOTIONB30BaHMSA, U B JOPMUPOBAHUN LIEHHOCTHOI'O OTHOIIEHUS K IPUPOJIE, OOIIECTBY, YETIOBEKY, O
BKJIaJI€ POCCUICKHX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE OMOJIOTHUY;

YMEHHE BIIAJeTh CUCTEMON OMOIOTYECKUX 3HAHUH, KOTOpasi BKJIIOYAeT ONpeACIeHHUs U HOHUMaHHUe
CYIIHOCTH OCHOBOIOJIArafoNIiX OHOJIOTHYECKHMX TEPMHUHOB M MOHATHH (BHI, dKOocucTema, Ouocdepa),
Ouostornveckue Teopur (dBotoIroHHas Teopus Y. JlapBruHa, CHHTETHYECKast TEOPHs IBOIIOIUN ), YICHHSI
(A. H. CeseprioBa — 0 myTsIX W HampaBieHusx 3Bomonuu, B.M. Beprajckoro — o 6uocdepe), 3akoHbI
(rermetmueckoro pasHoBecus J[x. Xapau u B. Baitn6epra, 3apoasimeBoro cxoactsa K. M. bapa), mpasuia
(MuauMyma FO. JInbmxa, 3KOJIOTHMYEeCKOW MHUpaMUAbl dHEPTUH), TUIIOTEe3bl (rumote3a «vupa PHK» V.
T'unbepra);

YME€HHE BJIaICTh OCHOBHBIMH ME€TOJaMH HAYYHOI'O IIO3HAHHA, UCIIOJIB3yEMBIMU B OMOJIOTHYECKUX
HCCIICIOBAHUSAX KUBBIX OOBEKTOB M 3KOCHUCTEM (OIMHCaHHE, M3MEpPEHHUE, HaOII0IEeHUE, IKCICPUMEHT),
CHOCO6aMI/I BBIABJICHUA U OLCHKH aHTPOIIOI'CHHBIX A3MEHEHHH B IIPUPOAC,

YMEHHE BBIJCIIATh CYIICCTBCHHbIC IPU3HAKHU: BHJIOB, OMOTEOIICHO30B, 3KOCUCTEM M OHOCHEpHI,
CTaOMIIM3UPYIOIIETO, JBIKYIIETO M Pa3phIBAIONIETO E€CTECTBEHHOTO OTOOpa, ajuloNaTpU4ecKoro u



CHUMITaTPUYECKOT0 BHI000pa30BaHMs, BIUSHHS IBMXKYIIUX CHJI DBOJIIOLMH Ha TeHO(QOH] MOIYJISAINY,
MPUCTIOCOOJIEHHOCTH OPTaHU3MOB K cpesie 00uTaHus, YUepeA0BaHMs HANPABJICHU 3BOIOLNH, KDYTOBOPOTa
BEIIECTB U MOTOKA SHEPTHH B 9KOCHCTEMAX;

YMEHHE YCTaHaBJIHMBATh B3aMMOCBS3M MEXIy IPOLIECCAMU HBOJIONMHU, ABIXYIIMMH CHIAMH
AHTPOIIOTeHE3a, KOMIIOHEHTAMH Pa3JInYHBIX SKOCHCTEM U MPHUCIOCOOICHUSIMHA K HUIM OPTaHU3MOB;

YMEHHE BBISBIATH OTIMYUTEIbHBIEC IPU3HAKN KHUBBIX CUCTEM, IPUCIIOCOOICHHOCT BHIOB K Cpesie
o0uTaHusi, aOMOTHYECKMX M OMOTHUYECKMX KOMIIOHEHTOB JKOCHUCTEM, B3aHMOCBS3€H OpPraHU3MOB B
coobmiecTBax, aHTPOIOTeHHBIX U3MEHEHHI B 9KOCHCTEMAX CBOEH MECTHOCTH;

YMEHHE UCIIOJIb30BaTh COOTBETCTBYIOLIME AapryMEHTHI, OHMOIOTHYECKYI0 TEPMUHOJOTHIO H
CHUMBOJIMKY U JAOKA3aTeNbCTBAa POJICTBA OPraHU3MOB Pa3HBIX CHCTEMAaTHUECKUX TPYII, B3aUMOCBS3H
OpraHu3MOB M cpelOpl OOWTaHWs, EAWHCTBA 4YENOBEYECKHX pac, HEOOXOAWMOCTH COXpaHEHUS
MHOT000pa3usi BUJIOB U SKOCHCTEM KaK YCIOBHS COCYIIECTBOBAHUSI IPUPOIBI M YEITOBEUECTBA;

YMEHHE pelaTh OHOJOTMYecKHe 3aJadud, BBIABISATH NPUUYMHHO-CIECICTBEHHBIC CBS3U MEXKIY
UCCIeyeMbIMUA OMOIOTHYECKMMH POLIECCAMU U ABJICHUSMHU, JIeNIaTh BEIBOABI M MPOTHO3BI HA OCHOBAHUH
MOJY4YEeHHBIX PE3YNbTaTOB;

YMEHHUE BBITIOIHATH JIA00OPAaTOPHBIC M MpaKTUYecKue paboThl, coON0aaTh MpaBmia mpu padoTe ¢
yueOHBIM U 1a00paTOPHBIM 000PYIOBaHUEM;

YMEHHUE BBLIBHTATh THIIOTE3bI, MPOBEPSATh MX IKCICPUMEHTAIBHBIMU CPEICTBAMHU, (OPMYIUPYS
CJIb UCCIICA0BAHNA, aHAJIM3UPOBATD IMOJTYUYCHHBIC PE3YJILTATHI U JACJIaTh BBIBOBI,

YMEHHE y4acTBOBAaTh B yuUeOHO-HCCIIE0BATENLCKOM paboTe M0 OMOIOTrUH, SKOJIOTUH U MEIULIMHE,
MPOBOAMMOM Ha 0a3e MIKOIbHBIX HAyYHBIX 00LIECTB, U MMyOIMYHO MPEICTABIATH HOIy4YEHHbIE PE3YIbTaThl
Ha YYEHHUYECKUX KOH(EPEHIHAX;

YMEHHUE OLICHWBATh TUIOTE3bl M TCOPUH O MPOUCXOKACHUH KU3HH, YETIOBEKA U YEIIOBEUECKHX Pac,
0 MPUYMHAX, TIOCTIEICTBUAX U CIoco0ax MMpeIoTBpaIleHns TI00aTbHBIX H3MEHEHHH B Onocdepe;

YMEHHE OCYIIECTBIATH OCO3HAHHEIHN BBIOOp Oymyieit nmpodeccnoHanbHON IeATeNHOCTH B 001acTH
OuoJIOTMH, SKOJIOTHH, NPUPOIOIIOIL30BAHUS, MEAULMHBI, OMOTEXHOJIOIHH, IICUXOJIOTHH, BETCPUHAPHH,
CEJIbCKOT0 XO3SHCTBA, MUIIEBON MPOMBIIIIICHHOCTH, YTAYOIATh ITO3HABATENBHBIN HHTEPEC, HAITPABICHHBIN
Ha OCO3HAHHBIN BBIOOP COOTBETCTBYIOLIEH Npodeccuu U NpoJoLKeHre ONOJIOrHIecKoro o0pa3oBaHus B
OpraHu3alMAX CPeJHEro NpodecCHOHaTBLHOTO U BBICIIEr0 00pa3oBaHusl.



TEMATHUYECKOE IIVIAHUPOBAHUE

10 KUIACC
KosnyecTBo yacon DJ1eKTPOHHbIE
HaumeHoBaHMe pa3aesioB U TeM (uudposbie)
Ne n/m Kontpoabnbie  IIpakTuyeckue
MPOrpaMMbl Bcero o0pa3oBaTteibHbIE
padoTsI padoThI pecypeni
1 buonorus kak Hayka
2 JKuBble CHCTEMBI U MIX H3Y4CHHUE
3 Buonorus knetku 0.5
4 Xumuueckast OpraHu3anus KIeTKu 10
5 Crpoenue u (HyHKIUHU KIETKH 8
5 OOMeH BellecTB U PEBPALCHUE SHEPTHU B 9 1
KJIETKE
7 HaCJ'Ie,I[CTBeHI:I.aH uHpopmanys u 9 05
peanmuzanus e€ B KIeTKe
JKU3HEeHHBIN UK KIETKH 6 1
Crpoenue 1 (yHKLIUN OpraHU3MOB 17 15
10 Pa3mHOXEHME U pa3BUTHE OPTaHU3MOB 8 15
1 I'eHeTnka — HayKa O HaCJIEACTBEHHOCTH U 5 05
W3MEHYUBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACIIEACTBEHHOCTH 10
13 3aKOHOMEPHOCTH N3MEHYHBOCTH 6
14 I'eneTtnka yenoseka 3 0.5
15 Cenekius OpraHu3MOB 4 1
16 buoTtexHomorus u cuHTETHYECKAsE OMOIOTHA 4
17 PesepBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 0 13




11 KJIACC

KoaunvecTBO yacon JJIeKTPOHHBIE
HaumeHoBaHMe pa3aesioB U TeM (undposbie)
Ne n/m Kontpoabneie  IIpakTnyeckue
NporpaMMsI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
1 3apoxIeHne U pa3BUTHE 3BOIIOLUOHHBIX 4
MPEICTaBICHUH B OMOJIOTHU
MuxkposBostoniys U €€ pe3yabTaThl 14 2
Maxkpo3Boiironius 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 CHCTEM C 3 0.5
OKpy>Karollie cpeioin
Opranu3Msel U cpeia OOUTaHUS 15
JKoJIOTHUs BUJIOB U MOIYJISIUHA 0.5
OKoJ0THs CO00IIECTB. DKOJOTHYECKHE
9 12 0.5
CHCTEMBI
10 Buocdepa — rmobanpHast sxocucrema
11 UYenosek 1 OKpyXkarommas cpeaa
12 Pe3epBHOE Bpems
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5




IHOYPOYHOE IINTAHUPOBAHMUE
10 KJIACC

Ne

n/n

Tema ypoka

KoauuecTBO yacoB

Bcero

KonTpoabubie
padoTsI

IMpakTHyeckne
padoThI

Jlara
U3YyYeHHUS

DJ1eKTPOHHBIE
nudposbie
o0pa3oBaTe/IbHbIE

pecypcbl

buonorus kak KOMITJIEKCHas HayKa U Kak
4acTh COBPEMEHHOTO O0IIECTBA

’KuBble cUCTEMBI M HX CBOMCTBA
VYpoBHEBasi OpraHu3auys )KUBBIX CUCTEM
HcTopust OTKpBITHA U U3YUEHUS KIETKH.
Knerounas teopust

MeTo1bl MOJNIEKYJISIPHOU U KJIETOUHOU
ouonoruun. [IpakTrueckas padora «M3yuenue
METOAOB KJIETOYHOM OHOJIOTHH
(xpomarorpadusi, snekrpodopes,
muddepeHnmanbHoe IeHTpU(yTUpOBaHNE,
[ILP)»

XUMHYECKUI COCTaB KIETKU

MuHepasbHbIE BEIIECTBa KICTKH, UX
Ouosorugeckast poib

05

OpraHnveckue BeniecTBa KIETKH — OEJKH.
JlaGopatopnas padora «OOHapysxeHHe
0EJIKOB C TIOMOIIBIO0 KAYECTBEHHBIX PEaKITHii»

CBoiicTBa, KiacCUpUKAIM U (yHKITHH
0enKoB

05

10

Opranmnueckre BemecTBa KIeTKH —
YTIEBOIBI

11

OpFaHI/I‘JGCKI/IC BCIICCTBA KJICTKU — JIMIIUAbI




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

12 HYKJICMHOBBIX KHUCIIOT, BBIJICJICHHBIX U3 05
KJIIETOK Pa3IMYHBIX OPTaHU3MOBY

13 Crpoenue u ¢pynkuuu ATD. Ipyrue
Hykieosuarpugocharsr (HTD)

14 CexBenupoBanue JJHK. Metoasr reHOMHKH,

TPAHCKPHUIITOMUKH, IPOTEOMHKH

15 MeTo/p1 CTPYKTYpHOU OHOIOTHI

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

17 [Ipaktuueckas padbora «3yueHne CBOHCTB 0.5
KIIETOYHOW MeMOpaHBD»

18 [ToBepxHOCTHBIH anmapar KJIeTKH
OnHomeMOpaHHBIE OPraHOMIBI KJIETKH.

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

[MonmyaBTOHOMHBIE OPTaHOUIBI KJIETKH:

20 MUTOXOHJIPUH, ITacTHIbL. JJabopaTopHas 05
pabora «MccnenoBanue miaa3mMonnsa 1 '
JIeTIIIa3MOJIN3a B PACTUTENBHBIX KIETKAX»

21 HememOpaHHbIe opraHoub! KIETKU

22 Crpoenue u QyHKIUH sipa
CpaBHUTENBbHAS XaPaKTEPHUCTHKA KIIETOK

23 sykapuoT. Jlabopatopnas padota «3yueHue 05
CTPOCHUSI KIIETOK Pa3IMYHBIX OPTaHH3MOBY
ACCHMUWIISALIUS U TUCCUMMJISIIINS — JIBE

24 CTOPOHKI MeTabonu3Ma. Tumel oOMeHa

BemiecTB. JlaboparopHas padota «3ydenue




KaTaJTUTHYCCKOW aKTUBHOCTU ()epPMEHTOB (Ha
MpUMEPE aMHJIa3bl WIIH KaTanas3bl)»

depMeHTaTUBHEIN XapakTep peakiuit
KJIETOYHOT'O MeTabonn3ma. JlabopaTopHas

25 pabora «3yueHue pepMEeHTATHBHOTO 1 0.5
pacIIeIieHns IePOKCHIa BOIOPOA B
PaCTHTENBHBIX W )KUBOTHBIX KIICTKAX)

26 Benku-akTUBaTOPHI M OENKH-WHTHOUTOPHI

27 ABTOTpOGHBIN THII 0OMEHA BEIIECTB

28 doTocunTe3
Xemocunres. JlabopaTopHas paboTa

29 «CpaBHeHue nporeccoB (poTocuHTe3a U 1 0.5
XEMOCHHTE3a»
AHa’poOHbBIE OpraHn3MbL. Buasl OpokeHus.

30 Jlaboparophas pabora «CpaBHeHHe 1
MPOIIECCOB OPOKEHHS U JIBIXAHUS

31 A3poOHbIE OpraHU3MBL. DTarmbl 1
JHEPreTUYECKOro 0OMeHa
DHeprusi MeMOpPaHHOTO TPaIIeHTa POTOHOB.

32 Cunre3 AT®: pabota npotonHoit AT®D- 1
CHHTa3bl

33 Peakuuu MaTpuuHOrO CUHTE3a 1

34 Tpanckpunuus — MaTpuuHblil cuaTtes PHK

35 Tpancasius u e€ srarbl

36 Komuposanue amuHokucioT. Pons prbocom B 1
OunocuHTe3ze Oenka

37 Opranu3zanysi reHoMa y IpOKapuoT U 1
JYKapHOT

38 MounekyspHbIe MEXaHH3MBI IKCTIPECCHU 1

TEHOB y 9YKapuoT




Bupycsl — HekieTouHble QOPMBI )KU3HU U

39 oOnuratHble mapa3uTsl. [IpakTryeckas 0.5
pabota «Co3gaHne MOJIeH BUPYCa

40 BupycHsle 3a001eBaHns YeI0BeKa,
KUBOTHBIX, pACTCHUIH

41 HanoTexHOJIOTUMH B OMOJIOTMHA U MELULIMHE

42 JKusHeHHbBIH UK KIETKH

43 Matpuunsiit cunre3 JTHK
Xpomocomel. JlabopaTopHas pabora

44 «M3y4yeHne XpoMOCOM Ha TOTOBBIX 0.5
MHKpOIIpenaparTax»

45 JleneHne KIeTKH — MUTO3
Tune! knetok. KapruoknHes 1 IUTOKHUHE3.

46 JlaGoparophas pabora «HabmoaeHre MuTo3a 05
B KJIETKaX KOHYHMKA KOPEIIKa JIyKa (Ha '
TOTOBBIX MUKpOIIpEnapaTax)»

47 Perynsiuust )KM3HEHHOTO IIMKJIA KIETOK

48 Opranusm Kak eIMHOE LIeJI0e

49 Txkanu pacrenwii. Jlaboparopras pabora 05
«U3yueHne TKkaHeW pacTeHUI» '

50 TxkaHu KUBOTHBIX ¥ YenoBeka. JlaboparopHast 05
pabora «/3yueHne TKaHel JKUBOTHBIX» '
Opransl. Cuctemsl opranoB. JlaGoparopHast

51 pabora «/3ydeHne opraHoB IIBETKOBOTO 0.5
pacTeHus»»

52 Onopa Tea OpraHu3MOB

53 JIBI>KeHHE OpraHu3MOB

54 [Iutanue opraHu3MOB

55 [Turanne MO3BOHOYHBIX )KUBOTHBIX.

HI/II.L[eBapI/ITCJ'ILHaH CHUCTEMA YCJIO0BCKaA




56 JpIxanue opraHu3MoB 1
57 JpIxanue mMo3BOHOYHBIX JKUBOTHBIX U 1
YeoBeKa
58 TpaHCIOPT BEIECTB Y OPraHU3MOB 1
59 KpoBeHocHast cuctema mo3BOHOYHBIX 1
’KMBOTHBIX M YEJIOBEKa
60 Brigenenue y opraHu3mMos 1
61 3amuTa y OpraHu3MoB 1
62 NmMMmyHHas cucteMa yemoBeka 1
63 Pa3npaxxuMoCTb U peryisinus y OpraHiu3MOB 1
64 ['ymopainbHasi peryisanust ¥ SHIOKPHHHAS 1
crcTeMa KUBOTHBIX U YeJIOBEKa
65 @DopMbI pa3MHOKEHHSI OPTaHU3MOB 1
66 [TomoBoe pazMHOXKeHHE
67 Meiio3
I'amerorene3. OOpa3oBaHUE U pa3BUTHE
68 MIOJIOBBIX KJIETOK. JlabopaTtopHas padoTa 1 05
«/3y4enue CTpoeHus MOJIOBBIX KIETOK Ha '
TOTOBBIX MHKPOIIpETapaTax»
69 WupuBuayansHoe pa3BUTHE OPraHU3MOB — 1
OHTOTCHE3
70 3akJagKa OpraHoB M TKaHEH 13 1
3apOBIILIEBBIX JTUCTKOB
Poct u pasButue xxuBoTHBIX. JlabopaTopHas
71 paboTa «BbIsBIeHNE TPU3HAKOB CXO/ICTBA 1 0.5
3apOAbIILEH TO3BOHOYHBIX KUBOTHBIX)
PasMHOXeHne 1 pa3BUTHE PACTCHUH.
72 JlaGopatopnas pabora «CTpoeHre OpraHoB 1 0.5

Pa3MHOKEHUS BBICIINX PACTCHHI»




I/ICTOpI/IH CTAaHOBJICHUA U PA3BUTUA TCHETUKU

73 1
KaK HayKd
OCHOBHBIE ITOHATHUSA U CHMBOJIBI T€HETHKH.
74 Jlaboparopnas pabora «/[pozodmra kak 1 0.5
00BEKT FreHETHYECKUX HCCIICTOBAHMI
3aKOHOMEPHOCTH HACJICJ0BaHUS IPU3HAKOB.
MonoruOpuIHOE CKpPEIIHBAHIE.
75 [IpaxTuueckas pabdora "Uzyuenne 1 0.5
PE3yJIbTaTOB MOHOTHOPHIHOTO CKPEIIIMBAHUS
y npo3odumsr”
76 HuTonmornveckne OCHOBBI MOHOTHOPHTHOTO 1
CKpEIUBaHUS
77 AHanusupyroliee ckpenuanue. Hemonnoe 1
JIOMUHHPOBaHUE
Hurubpunanoe ckpemnBanue. [Ipakrudeckas
78 pabota «/3yueHne pe3yabTaToB 1 0.5
JUTUOPUTHOTO CKPEIIUBAHUS Y IPO30(DUIIBD)
79 [{uTonoruveckre OCHOBBI AUTHOPUIHOTO 1
CKpEIMBaHUS
80 CuermieHHOe HacleqOBaHUE MPU3HAKOB 1
81 XpOMOCOMHasI TEOPHsI HACIEICTBEHHOCTH 1
82 I'eneTuka moma 1
83 T'eHOTHI KaK LIEJIOCTHASA CUCTEMA 1
84 I'eHeTMUECKUI KOHTPOJIb Pa3BUTHSI PACTECHUH, 1
’KUBOTHBIX M YEJIOBEKA
85 W3menunBOCTH NpU3HAKOB. Buabl 1
M3MEHYHBOCTH
86 MoauukanroHHass U3MEHYHMBOCTh 1
87 BapuanivoHHbI# psijl M BapualldOHHAsI KpUBasl. 1 05

Jlaboparophas padora «HccnenoBanne




88

3aKOHOMEPHOCTEH MOTUPUKAITUOHHOM
n3MeHunBoCTU. [locTpoeHne BapualmoHHOTO
psa v BapualMOHHON KPUBOM»
I'enoTHIIMUECKast M3MEHIUBOCTD.
KoMOuHaTHBHAS N3MEHUYNBOCTD

89

90

MyTanmoHHas ©I3MEHYMBOCTD. [IpakTrueckas
pabota «MyTaruu y 1po30¢uisl (Ha TOTOBBIX
MUKpOTIpenapaTax)»

3aKOHOMEPHOCTH MYTAILIOHHOTO TIpOIIecca.
OINUTIeHETHKA U SITUT€HOMUKA

0.5

91

92

93

I'eneruka yenoseka. [IpakTuueckas padora
«CocCTaBleHHE U aHATIU3 POIOCIOBHO)
MeToapl MEIUITUHCKOM I'eHETUKHI
3HadYeHNE MEIUIIMHCKON TCHETHKH B
HpeIIOTBpaIHeHI/II/I U JICUCHUU TCHCTUYCCKUX
3a00JIeBaHUI YeIOBEKA

0.5

94

OCHOBHbI€ MTOHATHS CENEKIINU.
JlaGopatophas pabora «/3ydeHne copToB
KYJBTYPHBIX PaCTEHUI U IOPOJ TOMAIIHUX
KHUBOTHBIX

0.5

95

MeTo/Tb1 CeNeKIIMOHHON PaOOTHI.
JlaboparopHas pabora «/3ydeHue MeTo10B
CEJIEKIIUU PACTEHUI»

05

96

97

JlocTrKeHns CeNeKIUN PACTEHUN U
XKUBOTHBIX. [IpakTndeckas pabota
«IIprBHBKa pacTeHUI»

CoxpaHenune, n3y4eHHe U UCTIOIH30BAHNE
TeHETUYECKUX PECYPCOB

98

BHOTeXHOIOT S KaK HayKa M OTPACIb
mpou3BoACcTBa. [IpakTrueckas pabota
«M3ydyeHne 00bEKTOB OMOTEXHOIOT MDY

0.5




99 OCHOBHBIC HANIPABJICHUS] CHHTETHUCCKON 1
Oouonoruu
100 XpoMocOMHas ¥ TeHHasi HH)KEHEPUsI
101 MenuimacKre OMOTEXHOIOIMHA
102 PesepBHbIii ypok. HOBT(jpeHI/Ie, o0o0IeHHe, 1
crcTeMaTh3alusl 3HAHUH
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 135




11 KJIACC

KoaunvecTBO yacon JJIeKTPOHHbIE
Ne ara udposbie
n/n Tema ypoka Bcero Korrpoarnnie | IpaxTeckue fl[3yqennﬂ :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, €CTECTBEHHBIH 1 1
HCKYCCTBEHHBIH 0TOOD
4 DOopMHPOBAHUE CUHTETHYECKON TEOPUU 1
IBOJIIOLNH
5 OTarbl HBOIIOIIMOHHOTO TIpOIecca: 1
MHUKPO3BOJIIOLIUS U MaKPOIBOIIOIHS
6 [Momynsiuust — deMeHTapHas eTUMHALA 1
HBOJIOLIAN
3aKoH reHeTU4IeCcKOoro paBHOBecHs JIK.
7 Xapmu, B. Baitn6epra. JlabopaTopHas pabota 1 05
«BrIsABNIEHIE N3MEHYMBOCTH Y 0CcO0ei '
OJTHOTO BHJIa»
8 OneMeHTapHbIe (HaKTOPBI 3BOTIOLUH 1
9 O ekt ocHoBaTemns. DpdexT OyTHIIIOYHOTO 1
TOPJIBIIIKA
10 Murpanuu. M30a511Mu NOMyIsIui: 1
reorpaduueckas, Onooruveckas
11 EcrecTBeHHBIN 0TOOp — HanpaBJISIOLINN 1
(hakTOp IBOJIIOLIUU
12 [TonoBoit oTOOp 1




13

ITpucrnoco0IeHHOCTh OPraHU3MOB KaK
pe3yJbTaT MEKpO3BOIIOIMH. JlabopaTopHas
pabota «3ydenune apoMop}ho30B u
UAM0AJANTAIUHN Y PACTCHUN U )KUBOTHBIX)

0.5

14

TIpuMepbl TPUCTIOCOOIEHHH Y OPTaHH3MOB:
Mopdoornueckue, GU3HOIOTHICCKUE,
OMOXHUMHYECKHUE, TIOBEACHUYCCKHUE.
Jlaboparophas padbota «IIpucrnocobieHus
OpPraHU3MOB U HX OTHOCHTEIbHAS
1IEJIECO00PA3HOCTH

05

15

16

17

Bupn, ero kpurepuu u CTpykTypa.
Jlaboparophas pabota «CpaBHEHHE BUIOB IO
MOPGOTIOrUIECKOMY KPUTEPHIO»

CrpykTypa Buaa
BunooOpa3oBaHue kak pe3yabTar
MUKPO3BOJTIOLNN

05

18

CBs3b MHKPOSBOJJIIONUHA U SITUACMUOJIOT N

19

Makpoasomtonus. [Taneonronornueckue
METOJIbI U3YYEHUS IBOIFOIIH

20

21

22

Buoreorpaduueckue METOABI N3yUCHHS
9BOJIIOLIMU

OMOPHOTIOTUYECKUE U CPABHUTEIBHO-
MOP(}OJIOTMYECKUE METO bl U3YUCHHUS
IBOJTIOIUH

MonekynsipHO-TeHETHUECKHE,
6I/IOXI/IMI/ILICCKI/IC U MAaTECMAaTUYCCKHUEC METOAbI
N3Y4YCHHS 3BOJIOIUA

23

OO6mre 3aKOHOMEPHOCTH DBOJTIOIHH

24

AnanTtuBHas panguanusi. HepaBHOMEpHOCTD
TEMIIOB 3BOJIIOIIUU




HaquHe TUIIOTC3bI MPOUCXOXKICHUA )KU3HU

25
Ha 3emiie

26 Jonay4Hble peACTaBICHUS O 3apOXKICHAN
KHU3HU

97 OCHOBHBIE 3TaITbl HEOPTAaHUIECKOM
IBOJIIOLMH

28 I'unoTe3sl 3apOXKACHUS )KU3HU
HcTopus 3emnu u MeTobI €€ 3ydeHusl.

29 Jlaboparophas pabota «/3yuenue u 05
OITMCaHKe UCKOMAEMBIX OCTATKOB JPEBHUX '
OpPTraHU3MOB)

30 HauanbHeie 3Tansl OpraHn4ecKoil SBOJIOIHAN

31 DBoIOLUS yKapuOT
OCHOBHBIE 3TAIlbI BOIIOINN PACTHUTEIEHOTO

39 mupa. [Ipakrudeckas padora «3yuenne 0
0COOCHHOCTEH CTPOCHHS PACTEHUI Pa3HBIX &
OTJICTIOBY»

33 OCHOBHBIE 3TAaIlbl BOJIOIIN )KUBOTHOTO
MHpa
DBoJIONNS KUBOTHBIX. [IpakTHueckas

34 pabota «M3yueHne ocoOeHHOCTEH CTPOCHUS 0.5
MO3BOHOYHBIX )KHUBOTHBIX»

35 PazButne xu3HM Ha 3emiIe TIO IpaM U
nepuojam

36 MaccoBble BBIMUpPaHHsI — SKOJIOTHUECKHIE
KPH3KCHI MTPOIILIOTO

37 CoBpeMEHHBIH IKOIOTHYECKUIT KPHU3HC, ETO
0CcOOEHHOCTH

38 CoBpeMeHHas CHCTeMa OPTaHUYECKOTO MUPa




OCHOBHBIE CUCTEMATHYECCKHEC T'pyIIIbL

39
OpraHU3MOB

40 AHTpPONOJIOTUS — HayKa O YeJIOBEKE

41 PazBuTHe npencTaBieHu 0 IPOUCXOKIACHUN
YenoBeKa
MecTo 4enoBeka B CHCTEME OPraHHYECKOTO

42 mupa. Jlabopartopuas pabora «3ydeHue 05
0COOCHHOCTEH CTPOCHHS CKelleTa YeTI0BeKa, '
CBSI3aHHBIX C MPSIMOXOXKICHUCM)

43 JBroKyIpe CHITbl aHTPOIIOTeHe3a

44 CooTHomeHne ONOTOTHIECKHUX 1
COLMAJILHBIX (DAKTOPOB B aHTPOIIOTCHE3E

45 OCHOBHBIE CTaJIUN AHTPOIIOTCHE3a

46 [TaneoreHeTrka u MajcoreHOMHUKA

47 DBOJTIOIHSI COBPEMEHHOTO YeI0BEeKa
Yenopeueckue packl. [Ipakruueckas padoTa

48 «3yueHne HKOIIOTUYECKUX aTarlTaIiii 0.5
YEIIOBEKa

49 MeXIUCIUTUITUHAPHBIC METO/IbI
AHTPOTIOJIOT U

50 3apoKICHHUE U Pa3BUTHE IKOJIOTHH
Merto bl 5K010rHH. JJabopaTopHas padoTa

51 «3ydeHne METOA0B SKOJIOTUYECKUX 0.5
HCCIIEIOBAHUIN

59 3HaueHUE SKOJIOIMUSCKUX 3HAHUH IS
YyeJIoBeKa

53 Okonoruveckue HakTopsl

54 Aobunornueckre hakTopbl. CBET Kak 05

IKosoruueckuii pakrop. Jlabopatopuas




pabota «BplsiBIeHHE TPUCTIOCOOICHUH
OpPraHU3MOB K BIIUSTHUIO CBETa»

Aobuornueckue hakropsl. TemnepaTtypa kak
JKoJIoTHYeCKui akTop. JJabopaTopHas

55 . 1 0.5
pabota «BplsiBIeHHE TPUCTIOCOOICHUH
OpPTaHW3MOB K BIUSHHUIO TEMIIEPATyPBD»
AbwnoTtndeckue GpakTopsl. BiaxkxHOCTE Kak
56 sKkonornyeckuii hakrop. JlabopaTopras 1 05
paboTta «AHATOMUYECKHE OCOOCHHOCTH '
pacTeHuit U3 pa3HBIX MECT OOUTAHUS
57 Cpenpl 00UTaHNST OPTaHU3MOB 1
58 buonoruueckre puTMBbI 1
59 JKuznenusie hOpMbI OpraHI3MOB 1
60 buortudeckue dhakTopsr 1
3HaueHne OMOTHYECKUX B3aUMOIEHCTBUN
61 JUTSL CYIIECTBOBAaHUS OPTaHU3MOB B Cpejie 1
obutanus
62 DKOJIOTHYECKUE XapaKTEPUCTUKH TTOMYJISIIUH 1
OCHOBHBIE MTOKa3aTeIH MOMYJISIINH:
63 YHUCIIEHHOCTb, TNIOTHOCTb, BO3PACTHAS U 1
MOJIOBAs CTPYKTYpa
OCHOBHBIE TTOKa3aTEIH MOMYJISINH:
64 POXKIAEMOCTb, TIPUPOCT, TEMIT POCTA, 1
CMEPTHOCTb, MUTPALIIH
65 DKONOorn4ecKkasi CTpyKTypa HOmyJIsiuu
66 JuHamuka momynsinuy U e€ peryisust
67 KpuBsle pocta YMCICHHOCTH MOMYIISILIHH. 1

KpI/IBBIe BBIDKHBaHUA




Okonorunueckas Humia Buaa. JlaboparopHast

68 pabora «[IpucmocobiieHus: CeMsiH pacTeHUH K 0.5
pacceneHuro
69 Bup kak cuctema momynsuit
70 3aKOHOMEPHOCTH MOBEJICHUST K MUTPALII
JKUBOTHBIX
71 Co00111eCTBO OPraHU3MOB — OHOIICHO3
72 OKxocucTeMa Kak OTKpBITas cucTeMa
73 KpyroBopot BeliecTB 1 MOTOK SHEPTHU B
9KOCHUCTEME
74 OCHOBHBIE TOKA3aTEIH SKOCUCTEMBI
75 DKOJOTHYECKUE TUPAMUIBI
76 N3MeHeHus coo0IeCTB — CYKIIECCUU
77 [IpupoaHbIe SKOCHCTEMBI. DKOCUCTEMBI 03€p
U peK. DKOCUCTEMBI MOPEH 1 OKEaHOB
78 [IpupoHbIE SKOCUCTEMBI. DKOCUCTEMBI
TYHJpP, JIECOB, CTENEH, ITyCThIHb
79 AHTPOTIOTEHHBIE YKOCHUCTEMBI
80 Ypboakocuctemsl. [Ipaktuueckas padbota 05
«M3ydenne u onrcaHue ypoo3KOCHCTEMBI '
81 3akoHOMEpHOCTH (DOPMHUPOBAHUSI OCHOBHBIX
B3aUMOJICHCTBUI OPraHU3MOB B 3KOCHCTEMAX
MexaHu3Mbl BO3JICHCTBUS 3arpsi3HEHUN
82 pa3HBIX THIIOB Ha CyOOPraHU3MEHHOM,
OpPraHU3MEHHOM, TIOMYJISIIHOHHOM U
9KOCHCTEMHOM YPOBHSIX
83 Buocdepa — obmennanerapHas 00om0uKa
3emn
84 VYuyenne B. W. Bepuazackoro o 6uochepe
85 3aKOHOMEPHOCTH CYIIIECTBOBAHUS OHOCHEpHI




prl"OBOpOTLI BC€IICCTB U OHOTr€OXUMHUYECKHE

86
IIUKJTBI

87 3oHanbHOCTH Onocdepsl. OCHOBHBIE OMOMBI
CyIIn

88 VYcrounBocTh OHOChEpHI

89 DKOJIOTHYECKHE KPU3UCHI U X MPUUHHBI

90 BosneiicTBue uenoBeka Ha 6uochepy

91 AHTpONOreHHOE BO3ACUCTBUE HA
PpacTUTEIbHBIA U KUBOTHBIA MUD

92 OxpaHa IpUpoIbI

93 OCHOBHBIE IPUHIIUIIBI YCTOHYUBOTO
Pa3BUTHA YCJIIOBEYCCTBA U MMPUPOAbL
PanmonansHOE Mprpoa0IOIb30BaHNE U

94 COXpaHeHHe OMOIIOTUYECKOT0 Pa3HOOOpa3us
3emiun

95 O06o06mieHne o TeMe «MUKPO3BOIOLUS 1 €€
PE3yJIBTaThD)

9% O06o06menue o Teme «MaKpoIBOMIOLHS U €€
PE3yJIBTaThD)

97 O0606mmenue mo Teme «IIporcxoxaenue u
pa3BUTHE KU3HU HA 3eMIIe»

08 060061eHue o Teme «IIpoucxoxaeHue
YeJI0BeKa — aHTPOIIOTCHE3)

99 O6006mu1eHne o Teme «IKO0JIO0THs — HayKa O
B3aMMOOTHOIICHUAX OPTraHU3MOB»

100 0O606menue no teme «OpraHu3Mbl U cpesa
0oOWTaHMSD)

101 O06o6mmenue mo TeMe «DKOJIOTHSI BUIOB U

MOITYJIALIAN»




102

O606menue mo teme «buocdepa —
rio0anbHas SKOCUCTEMa)

OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME

102

7.5




[IpoBepsiembie TpeOOBaHUS K pe3yIbTaTaM OCBOSHHUS OCHOBHOM
obpazoBarensHOM mporpammsl (10 kirace)

Kon
MIPOBEPSIEMOTO
pe3ynbTaTa

[TpoBepsiemMble TpegMETHBIE PE3yAbTaThl OCBOCHHUSI OCHOBHOIM 00pa3oBaTebHON
MPOTrpaMMBI CPEAHEro 001Iero 00pa3oBaHus

1

ChopMUPOBAHHOCTh 3HAHUI O MECTe M POJIM OWMOJIOTUU B CHCTEME HAy4HOTO
3HaHHUA ECTECTBEHHBIX HAyK, B (POPMHPOBAHMH COBPEMEHHON €CTECTBEHHO-
HAayYHOW KapTUHBI MUpPAa M HAYYHOTO MHUPOBO33PEHHS; O BKIAJE POCCHUCKUX H
3apyOCKHBIX YYCHBIX-OMOJIOTOB B pPa3BUTHE OWOJOTHY; (YHKIIMOHAIBHOM
TPaMOTHOCTH YeJIOBEKa IS peIIeHHS KIU3HEHHBIX 33129

YMeHHe pacKpbIBaTh COJACPKAHUE OMOTOTHUECKUX TEPMUHOB U IMOHSATHIA: )KU3Hb,
KJIETKAa, OpraHu3M; MeTa0oiau3M (O0OMEH BEIIeCTB W TpEeBpaIlcHUE SHEPTHH),
roMeoctas (caMoperyisims), ypOBHEBas OpraHU3allMs JKUBBIX CHUCTEM,
CcaMOBOCIIpOU3BeIcHHE (PETPOAYKIIHS), HACICACTBEHHOCTh, H3MECHUUBOCTbD, POCT
U pa3BUTHE

YMmenne wu3narate Ouonorudeckue TeopuM  (KIEeTOYHas, XPOMOCOMHas,
MyTanuoHnHas), 3axkonsl (I'. Menaens, T. Moprana, H.1. BaBuiosa) u y4uenus (o
[EHTpaX MHOTOOOpa3usi W TPOHWCXOXKACHHUA KyJIbTYpHBIX pacteHuit H.U.
Basunosa), orpenensTh rpaHUIIBI UX TPUMEHUMOCTH K )KMBBIM CHCTEMaM

YMeHue BialeTh METOJAaMH HAYYHOTO ITO3HAHHWS B OMONOTHH (HAOMIOIEHWE U
OIIMCAaHHUEC KMBBIX CUCTEM, HpOHeCCOB nu HBHCHHP'I; OpFaHI/BaHI/IS{ nu HpOBCZ[CHI/IC
6I/IOHOFI/I‘IGCKOFO E)KCHCpI/IMCHTa, BBIIBUXKCHUC THUITIOTEC3hI, BBISABJICHUC
3aBHCUMOCTH MEXAY HCCICIyeMbIMH BEIHYMHAMH, OOBSCHCHUE MONYYCHHBIX
pe3yIbTATOB, UCIOIB30BAHHBIX HAYYHBIX TOHSITHH, TCOPHU M 3aKOHOB; YMEHUC
JeJaTb BBIBOJAbBI HA OCHOBAaHUU HOHy‘-ICHHI)IX pC3YJ'H>TaTOB)

YMeHe BBIIENSTh CYIIECTBEHHBIE MPU3HAKH BUPYCOB, KJIETOK IMPOKAPUOT H
OYKapuoT, OAHOKJICTOYHBIX W MHOI'OKJICTOYHBIX OPraHU3MOB; 0COOEHHOCTH
MpoIecCOB OOMEHA BEUICCTB M TMPEBPAIICHUS SHEPIUU B KJETKe, (POTOCHHTE3a,
TUTACTHYECKOTO W JHEPreTHYECKOro OoOMEHa, XEeMOCHHTe3a, MHTO3a, Meio3a,
OIINIOAOTBOPCHUA, Pa3MHOXCHUA, WHANBUAYAJIBHOI'O pa3BUTHUA OpraHu3Ma
(oHTOTEHE3)

YMeHne NpUMEHSTh MOJy4YeHHbIE 3HAHUS JUII OOBSCHEHHS OWOJOTHYECKHX
IIPOLIECCOB U SIBJICHUM, JJI NPUHATUS NPAKTUYECKUX PELICHUH B IOBCEAHEBHOU
KU3HH B LeNsX obOecnedyeHHss O€30MacHOCTH CBOETO 3/10POBbS M 340POBbS
OKPYKaIOIIUX JIF0JIEH, COOIII0IeHHS HOPM TPaMOTHOTO TTOBEICHUSI B OKPY KaIOIIeit
MIPUPOIHOM cpeJle; MOHUMaHUE HEOOXOJMMOCTH HCIONB30BaHHS JIOCTHIKEHHUN
COBpEMEHHOH  OHONOrMM W OHOTEXHOJOTMH i1 PanrOHAJIbHOTO
MIPUPOJIOTIOIB30BAHUS

YmMmenne peuiaTth JICMCHTAPHBIC TCHETUYCCKUC 3a/1a4i Ha MOHO- U ,Z[I/IFI/I6pI/II[H0€
CKpCHINBAHUEC, CLCIUVICHHOC HACICAOBAHUC, COCTABJISITEL CXCMbI MOHOFI/I6pI/I,Z[HOFO
CKp€UuIMBaHusA U1 IPE€ACKa3aHus HACJICAOBAHUA ITPU3HAKOB Y OpraHn3MOB

YMeHuUe BBITIOHATE 1a00paTOPHBIC U MPAKTUYECKHE paOO0ThI, COOII0IaTh paBUia
pH paboTe ¢ yIeOHBIM 1 Ta00paTOPHBIM 000PYIOBAHHUEM

YMeHne KpPUTHYECKHM OLEHHMBAaTh M  HMHTEPHPETHPOBaTH  HMH(OPMAILHIO
OMOJOTHYECKOT0 COJEpXaHWA, BKIIOYAIONIYI0 IICEBIAOHAYYHBIE 3HAHUSA U3
pasnuuHbIX UcTOYHUMKOB (CMMU, Hay4yHO-OMyJIsipHBIE MaTepHaibl); 3TUUYECKUE




ACICKThI COBPECMCHHBIX I/ICCJ'ICI[OBEIHI/Iﬁ B 6I/IOJ'IOFI/II/I, MEIUIIMHE, OMOTEXHOJIOT U

10

YMenue co3maBaTh cOOCTBEHHBIE MMMCHMEHHBIE W YCTHBIE COOOIIeHHS, 0000mas
Ouonornveckyro MHGOpPMAIMIO M3 HECKOJBKMX HCTOYHHUKOB, T'PaMOTHO
WCTIOJIb30BaTh MOHATHIHBIN anmapaT OHOIOTUN

[IpoBepsiembie anemenTs! coaepxanud (10 knacc)

Kon

[IpoBepsemblil 35IeMEHT CoJiepKaHUS

Bbuonorus kak HayKa

11

Buonorus - Hayka o xwuBoi npupoje. Pons 6uonornu B GOpMHUpPOBaHUHM COBPEMEHHON
HaYYHOU KapTuHBI Mupa. CucreMa OMOJIOrHYECKUX HAYK

1.2

MeTobl TO3HAHHS JKUBOH MPUPOABI (HAOMIOACHUE, SKCIIEPUMEHT, ONMCAHNE, U3MEPEHHE,
KJIaccu(UKalysl, MOICTUPOBAaHHE, CTATHCTHYECKAs 00pabOTKa TaHHbIX)

JKuBble CUCTEMBI U UX Oopranuvsanusa

2.1

JKusbie cuctemsl (OMOCHCTEMBI) KakK IpeAMeT u3ydeHust ononorun. CBoiicTBa OMOCHCTEM
U UX pazHooOpasue

2.2

YpoBHH  oOpraHuzanmuM  OMOCHUCTEM:  MOIEKYISIPHO-TEHETHYECKUH,  KICTOYHBIH,
OpraHU3MEHHBIN, TOMYJISIIOHHO-BHIOBOM, SKOCUCTEMHBIH, OHOC(epHBIit

XUMHUYECKHUI COCTaB U CTPOEHUE KIIETKU

3.1

XUMHAYECKUN COCTaB KJIETKH. XUMHUYECKHE JJIEMEHTBHI: MAaKpO3JIEMEHTHI,
MUKpO3JieMeHThl. Boma u MuHepanbHble BemiecTBa. DyHKIMM BOABI U MUHEPAIbHBIX
BelIecTB B KieTke. [lognepkaHue 0CMOTHYECKOro OanaHca

3.2

Benku. CocraB u ctpoeHue 6€1K0B. AMUHOKHCIIOTHI - MOHOMEpPHI O0eikoB. HesameHnnMeble
1 3aMEHUMbIC aMUHOKHCIIOTHI. AMUHOKHCIIOTHBIN COCTaB. Y POBHH CTPYKTYPhI OSIIKOBOMH
MOJIEKYNIbI  (TIepBUYHAs, BTOPHYHAS, TpPETHUYHAss M UETBEPTUYHAS CTPYKTYypa).
XuMudeckue cBoicTBa OenkoB. bruonorndeckne GyHKIHH OEIIKOB.

DepMeHTH - OHOJIOTHUECKHE KaTaau3aTopbl. CTpoeHue (epMeHTa: aKTHUBHBIM LEHTP,
cyoctpatHas cnenupuuHocts. Kodepmentsl. Burammupl. OTnudms ¢epMEHTOB OT
HEOPraHWYECKUX KaTaIU3aTOPOB

3.3

YrneBopl: MOHOCaxapH b (TII0K03a, prubo3a 1 1e30kcuprbo03a), Arucaxapuis (caxaposa,
JIaKTO3a) M MoJrcaxapuapl (Kpaxmal, TIIHKOTeH, 1eunoio3a). bruonorunueckue GyHKIMH
YIJIEBOAOB.

Jlunuaer: TpUraMmepuabl, crepounbl, Gochomunuasl. [uapoduIbHO-TUAPOPOOHBIE
cBoiicTBa. bronornueckue QyHKIMH JTUUA0B. CpaBHEHHE YIJICBOIOB, OCJIKOB U JIMITH/IOB
KaK UCTOYHHUKOB YHEPTUU

3.4

Hyxneunossie kucnotsl: JJHK 1 PHK. Hykneotuasl - MOHOMEpPBI HYKJIEMHOBBIX KUCJIOT.
Crpoenue u ¢pynkuuu JJHK. Crpoenne u pynxkunn PHK. AT®: crpoenne u pyHkunu

3.5

IluTonorus - Hayka o kietke. Knerounas Teopusi. MeTo1bl U3yUEHUS KIETOK

3.6

Krnetka xak nenoctaas xuBas cucrema. OOImIre MpU3HAKM KJIETOK: 3aMKHYTas Hapy KHAS
MemOpana, MoniekyJibl JJHK kak reHetndeckuii anmapar, cuctema CHHTe3a Oenka




3.7

Tunel KJIETOK: SyKapuoTHYecKas W mpokapuotmyeckas. (OCOOCHHOCTH CTpPOCHHS
MpoKapuoTuieckoi kietku. Kierounas crenka Oaktepuii. CTpoeHUE 3yKapUOTHYECKOM
KkiteTku. OCHOBHBIC OTJIMYNS PAaCTUTEIIBHOMN, )KUBOTHOM M TPHOHOMN KIETKH

3.8

[ToBepXHOCTHBIE CTPYKTYPBI KJIETOK - KJICTOYHAS CTCHKA, IMIMKOKAIUKC, UX (DYHKIUU.
IIna3maTmueckass memOpaHa, ee cBoicTBa u (yHKIUH. L{uTormasma n ee opraHOWIBI.
OnHoMeMOpaHHbIE OpPraHOMIBl KJICTKH: SHaoIuiazmarndeckas cerh (OIIC), ammapar
INonpmxu, mu3ocoMebl. [1omyaBTOHOMHBIE OPTaHOUABI KIETKU: MUTOXOHAPUH, IIACTH/BIL.
IIpoucxoxaeHre METOXOHIPHH | IacTuA. Buas! miactua. HemeMmOpaHHBIC OpraHOWIBI
KIIETKH: PUOOCOMBI, KIETOYHBIN IEHTP, PECHUYKH, KTYTHKH. (DYHKIUH OpPraHOHIOB
KIeTku. Brarouenus

3.9

Sapo - perynstopHsIi neHTp KineTku. CTpoeHue sapa: suepHas 0005109Ka, Kaproruiasma,
XPOMATHUH, SIAPHIIIKO. XPOMOCOMBI

3.10

TpaHCHOPT BELIECTB B KIETKE

KuznenesTeabHOCTh KIETKH

4.1

OOmMeH BemiecTB, WIH MeTabonu3M. AccuMWIAIUS (TUIACTHYECKHH OOMEH) |
TUCCUMIIISINS  (SHEepreThuecknii oOMeH) - JIBeé CTOPOHBI EIMHOTO Tporiecca
Metabomm3ma. Tumbl oOMeHa BemlecTB: aBTOTPOGHBIM u reTeporpodubii. Pomnb
(bepMeHTOB B 0OMEHE BEIIECTB U MPEBPAIICHIH YHEPTHH B KIIETKE

4.2

®orocunre3. CeroBas m TemHOBas (a3el QorocuHTe3a. Peaknmm QoTtocuHTE3A.
OdderxTuBHOCTL PoTOCHHTE3a. 3HaUeHUE (POTOCHHTE3a JJIs KU3HU Ha 3emiie. BinsHue
YCIIOBUI cpenpl Ha (OTOCHHTE3 M CHOCOOBI TOBBINICHUS €ro MPOAYKTUBHOCTH Y
KYJBTYPHBIX PaCTEHUI.

XeMocuHTe3. XEMOCUHTE3UPYIONUEe OaKTepru. 3HAUCHUE XEMOCHHTE3a JJIS KU3HH Ha
3emiie

4.3

OnepreTudeckuii  0oOMEH B KIeTKe. PaciiemsieHue BemIeCTB, BBIJCICHUE W
aKKyMyJIMPOBaHUE DHEPrHMHM B KJIETKE. JTalbl SHEPreTHYECKOro oOMeHa. [ mkosus.
Bpoxenne u ero Buabl. KuCIOpOJHOE OKHCICHHE, WIM KICTOYHOE JbIXaHHE.
O} PEeKTUBHOCTH IHEPTETHUECKOTO OOMEHA

44

Peaknmm matpuuyHoro cuHTte3a. l'enermdeckas wHpopmarus u JIHK. Peamuzarus
reHeTryeckoi nHopmarmu B kietTke. [ eHeTHYeckuii KO 1 ero cBoiicTBa. TpaHCKpHUIIIIUS
- matpuusblii cuaTe3 PHK. Tpancnsims - 6nocunres 6enka. KognpoBanne aMUHOKHUCIIOT.
Ponp pubocom B bnocunTe3e Oenka

4.5

Hexnerounslie popMsl )ku3HH - BUpYCHI. McTopust oTkpbiThst BUpycoB (/.M. BanoBcKkwui).
OCOOCHHOCTH CTpPOEHUSI M KHM3HEACATEIbHOCTH BUpPYcoB. bakrepuodaru. bosesnu
pacTeHHi, JKUBOTHBIX M 4eNIOBEKa, BBI3bIBAEMBIE BHpycamH. Bupyc mmmyHozeduiura
yenoseka (BUY) - Bo3Oynutens CITMa. [lpodunaktuka pacnpocTpaHeHHsT BUPYCHBIX
3aboneBaHuit

Pa3MHOXeHUE U HHOUMBUYAIILHOE Pa3BUTHE OPIaHU3MOB

5.1

Knerounslid 1mkin, wnn >KM3HEHHBI UK kieTkd. MuTepdaza m mutos. IIponeccsr,
nporekatonie B wHTepdaze. Perumkamus - peaknusi MatpuaHoro cuHTe3a JIHK.
CrtpoeHune XxpoMocoM. XpOMOCOMHBIM HA0Op - KapuOTHUIl. JUILTONTHBINA W TalIOUAHBIN
XpOMOCOMHBIE Ha0Opbl. Xpomaruabl. LluTonornueckue OCHOBBI PasMHOXKEHHS U
WHAWBHTyaJIbHOTO Pa3BUTHS OPTaHU3MOB.

Henenne xnetku - muto3. Crammm mutosa. llpomecchl, mpomcxonsmmue Ha pa3HBIX
CTaJiuAX MUTO3a. brojgoruueckuii CMbICI MUTO3a




5.2

@DopMbl  pa3sMHOXKEHHsI OpPraHuU3MOB: Oecrojoe H TojoBoe. Bumel  Oecroioro
pPasMHOXKEHUS:  JeJeHWEe HaJaBOe, IIOYKOBAHHME OJHO- W  MHOTOKJICTOYHBIX,
CHOpooOpa3oBaHUE, BEre€TaTHBHOE pa3MHOXKEHHE. VICKycCTBEHHOE KIIOHHUPOBAHUE
OpPraHU3MOB, €TO 3HAUEHHE AJIS CEIEeKINU

53

[TommoBoe pa3MHOXEHHE, €T0 OTINYHS OT OECIOIOrO.
Meiio3. Craguu meiio3a. [Iporeccsl, mpoucxosnme Ha cTaausx Meriosa. [loBegenue
xpoMocoM B Mmeitoze. Kpoccunrosep. buonorudeckuit cMpIca ¥ 3HaYCHHE ME03a

5.4

I'amerorenes - mporecc 00pa3oBaHus MOJIOBBIX KIETOK Y KHUBOTHBIX. [10JI0BBIC JKeIe3bl:
CEMEHHMKM W simyHuKA. (OO0pa3oBaHWE W pa3BUTHE IMOJIOBBIX KJIETOK - TaMeT
(cepmato3ounn, SIMIEKIeTKa) - crepMaToreHe3 W ooreHe3. OCoOEHHOCTH CTPOCHHS
STMTIEKJIETOK | criepMaTo3onoB. OmrogorBopenue. [laprenorenes

5.5

WunuBuayansHoe pa3BUTHE (OHTOTeHE3). DMOpPHOHANBHOE pa3BuTHE (IMOpHOTeHes).
Otamel  3MOPHOHAIBHOTO Pa3BUTHS y TO3BOHOYHBIX JKHBOTHBIX: JApOOJIEHWE,
racTpyJsius, opranoreHes. [loctamOproHanbHOE pa3BUuTHE. TUITBI TOCTIMOPHOHAIEHOTO
pasBUTHSA: TIpsMoOe, HelIpsiMoe (JIMYMHOYHOE). BiHsHUe cpelbl Ha pa3BUTHE OPTaHU3MOB;
(bakTOpbI, CIOCOOHBIC BBI3BIBATH BPOXKICHHBIC YPOJICTBA.

Poct u pa3eutue pactennii. OHTOreHe3 I[BETKOBOTO PACTCHHS: CTPOCHHE CEMECHH, CTAHK
pa3BUTHA

HaCHCI[CTBeHHOCTB 1 UBMCHYUBOCTH OPraHU3MOB

6.1

IIpeameT u 3amauu reHeTuku. Vctopusi pa3BUTUS TE€HETHUKU. BKiag pocCHHUCKUX U
3apyOeKHBIX YYEHBIX B Pa3BUTHE T'CHETHUKH. METOJbl TeHETHKH (THOPHI0IOrHIECKUH,
UTOTeHETUYECKHM, MOJIEKYJIIpHO-TeHeTH4YeCKHif). OCHOBHBIE T€HETUYECKUE MOHATHS.
I'eneTnyeckas CUMBOJIMKA, CIONb3yeMas B CXeMax CKpEeIMBaHUN

6.2

3aKOHOMEPHOCTH  HACIEIOBaHUSl NPHU3HAKOB, YycTaHoBIeHHble [. MeHzaenem.
MonorubpunHoe CKpelrBaHue. 3aKOH €IHHO00pa3us THOPUIOB MEPBOTO MOKOICHUS.
[IpaBuno moMuHUpPOBaHUS. 3aKOH PACHICIUICHHS MPU3HAKOB. [ UTIOTE3a YMCTOTHI TaMeT.
[MonHOE ¥ HETOTHOE TOMUHUPOBAHUE.

JurnbpugHoe cKpelmuBaHWEe. 3aKOH HE3aBHCHUMOIO HACJICAOBAaHMSA IPU3HAKOB.
LluToreHeTn4ecKkrne  OCHOBBI  JAWTMOPHIHOTO  CKpPEIIUBAaHUS.  AHaIU3HPYIOIIEe
ckpenuBanue. lcrnonb30BaHHE aHATM3UPYIONIETO CKPEUIMBAHUS JJIsl ONpEICIeHUs
TE€HOTHUIIA OCOOU

6.3

CuerieHHOe HacieqoBaHue mnpusHakoB. Pab6ora T. Moprana 1o cIemIeHHOMY
HacJieIOBaHUIO TeHOB. HapyieHue crerseHusi TeHOB B PE3yNbTaTe KPOCCHHIOBEPA.
XpoMOCOMHasi TEOpHsI HACIeICTBEHHOCTH. | eHeTH4YecKue KapThl.

I'eneTtuka nosa. XpoMOCOMHOE OIpefiesIeHHe 110J1a. AyTOCOMBI U I1OJIOBBIE XPOMOCOMBI.
I'omorameTHsbIie U reTeporaMeTHbIC OPpraHU3MBbL. HaCJIeILOBaHI/Ie MMPU3HAKOB, CHCIUICHHBIX
C TOJIOM

6.4

N3menunBocTh. Buasl HM3MEHUYMBOCTH: HEHACJICACTBEHHAs W HacjeICTBEHHas. Poib
Cpensl B HEHACIEACTBEHHOW W3MEHYMBOCTH. XapaKTEPUCTUKA MOIUPUKAIUOHHOM
W3MEHYMBOCTU. BapualimoHHslil psij v BapuanMoHHas kpuBasi. HopMa peakunu npusHaka.
KonmnyecTBeHHBIE W KadeCTBEHHBIC MPU3HAKM ¥ WX HOpMa peakmuu. CBoOMCTBa
MOIU(DUKAIMOHHON H3MEHUYUBOCTH

6.5

Hacnencreennast, Wiy reHOTUIIHYECKAs, N3MEHUYUBOCTE. KOMOHMHATHBHAS N3MEHYNBOCTD.
Meiio3 ¥ MOJNIOBOM MPOIIECC - OCHOBa KOMOMHATHBHOW HM3MEHUYMBOCTU. MyTarlioHHas
M3MEHYHBOCTh. Kitaccudukarus MyTanuii: reHHbIe XpOMOCOMHbBIE, TeHOMHBIe. YacToTa 1
NpUYUHBl  MyTanuid. MyTtareHHble (akTOpbl. 3aKOH T'OMOJIOTHYECKMX PSJIOB B
HacJieacTBeHHOM n3meHunBoctH H.M. BaBuiosa




6.6

T'enetuka yenoBeka. KapuoTtun uenoBeka. OCHOBHBIE METOJBI T'€HETHUKU YEIOBEKA:
TeHEAJIOTUYCCKH, OJM3HCIIOBBIA, IIMTOTCHETHYCCKUN, OMOXUMHUYECKUH, MOJIEKYIISIPHO-
reHetudeckuii. COBpeMEHHOE OTIpeIeIICHIE TCHOTHIIA: TIOJTHOTCHOMHOE CEKBEHUPOBAHHUE,
TEHOTUIIMPOBAaHUE, B TOM uyunciae c¢ nomombto [IIIP-ananu3a. HacnenctBenHsbie
3a00/IeBaHMs  4YeJIOBEKa: TeHHbIe  Ooyie3Hd, OOJE3HHM ¢  HACIACACTBEHHOMU
MIPEAPACIIONIOKEHHOCTRIO, XpOMOCOMHEBIE Ooiyie3Hn. CoMaTHYeCKHe W TEeHEpaTUBHEIC
MyTanui. [ [puHIUIe 310poBOTo 00pasa JKU3HU, UATHOCTUKA, TPOMUITAKTHKH 1 JICUSHHS
TCHETHYSCKUX  Ooye3He. MENUKO-TeHETHYECKOe KOHCYJIbTHPOBAaHHE. 3HAYCHUE
MEIUITMHCKOW TEHETHKH B TPEIOTBPANICHUH M JICUCHUH T€HETHYCCKUX 3a00JIeBaHMI
genoBeKa

Cemnekius opraam3MoB. OCHOBBI OMOTEXHOJIOTHN

7.1

Cenexuus Kak HayKa U MpoLecc. 3apokKIeHHe CeNeKIUN U fomecTukanus. Ydyenue H.U.
BasuoBa o meHTpax MpOUCXOXKACHHUS U MHOTO0Opa3ns KyIbTYPHBIX pacTeHuil. LIeHTpsl
MIPOUCXOXKIEHHUS TOMAITHUX XUBOTHBIX. COpT, IOpO/Ia, ITaMM

7.2

CoBpeMeHHbIE METONBI CeJIeKIH. MacCOBBI M WHANBHIYaTbHBIA OTOOPHI B CEIEKIHH
pacTeHud U KUBOTHBIX. OLEHKa 3KcTepbepa. BIM3KOPOACTBEHHOE CKPEIIMBAHHUE -
uHOpuauHr. Yncras nuaus. CKpelMBaHue YUCTHIX JIMHUHA. ['eTepo3uc, uiu rudpuanHas
cuina. HepoactBeHHoe ckperuBanue - ayrOpuauHr. OTnaneHHas THOpPHIU3alUsS U ee
ycnexu. VIcKycCTBEHHBIM MyTareHe3 U MoJydeHue MOIUIUIONA0B. JJOCTHKEHHs CeNeKINH
pacTeHu, )KUBOTHBIX U MUKPOOPTaHU3MOB

7.3

BbuorexHonorust Kak oTpacib NPOU3BOACTBA. ['€HHAs WHXKEHEpUs. OTalbl CO3TaHUS
pexomOmHantHoit JIHK w Tpancrennsix opranusmoB. KiieToyHas WHXEHEPHSL.
Knetounsle KynapTypbl. MUKpOKIOHaTbHOE pa3sMHOXKEHHE pacTeHuil. KioHupoBanue
BBICOKOIIPOAYKTUBHBIX  CEIIbCKOXO3SMCTBEHHBIX OpPraHM3MOB. OKOJOTHYECKHE H
strdeckre npodaemsl. MO - reneTrnueckn MOTUGUIIPOBAHHBIE OPTaHU3MBI

IIpoBepsieMbie TpeOOBaHMS K pe3yJIbTaTaM OCBOCHHSI OCHOBHOM
oOpa3oBarenbHOU TporpamMmsl 11 kiacca

Kon

[TpoBepsieMble peIMETHBIE PE3yIbTaThl OCBOCHUSI OCHOBHOM 00pa3oBaTebHON

MIPOBEPSEMOI0 MIPOTrpaMMBbl CPEAHEro 001Iero 00pa3oBaHus

pesyibTaTta

ChopMupoBaHHOCTh 3HAHUH O MECTE€ W POJIM OMOJIOTMM B CHUCTEME HAYyYHOI'O
3HAaHUS €CTECTBEHHBIX HAyK, B (DOPMHUPOBAHMU COBPEMEHHON €CTECTBEHHO-
HayYyHOW KapTHHBI MHUpPAa M HAYYHOIO MHUPOBO33PEHHUS; O BKIAJE POCCHUCKUX H
3apyOeKHBIX y4YCHBIX-OMOJIOTOB B pa3BUTHE OHOJIOTHH; (PYHKIHOHAIBHOM
IPaMOTHOCTH Y€JIOBEKa JUIs PELICHUS )KU3HEHHBIX 3a1a4

VMeHHe pacKpbIBaTh COJAEpKAHUE OMOJOTMYECKMX TEPMHHOB W TOHSATHH: BHJ,
HONYJISAIMS, TEHO(QOHJ, SBOJIONUUS, IBIKYIIUE CHIBbI ((HaKTOphI) 3BOIIOLNMH,
MIPHUCIIOCOOJIEHHOCTh OPraHU3MOB, BH000pa30BaHUE, DKOJOTHYeCKre (HaKTOphI,
OKOCHCTEMA, NpOAYLCHTHI, KOHCYMCHTHI, PEAYLICHTHI, nenun IUTaHuA,
9KOJIOTHYECKas MUpamMuia, OnoreoueHos, onocdepa

YMenne uznarath OHOJIOTHYECKHE TeopuH (3BosronuonHas teopus Y. JlapBuHa,
CHUHTETHYECKas] TCOPHs SBOJIIOIHHN), 3aKOHBI U 32aKOHOMEPHOCTH (3apOJIbIIIIEBOTO
cxoactBa K.M. bapa, uepegoBaHus Ir1aBHbIX HAlpaBiIECHUWA W MyTEH 3BOJIIOLIAU
A.H. CeseprioBa, yuenus o ouochepe B.I. Bepnajckoro), onpenensars rpaHHIIbI




X TPUMCHHUMOCTH K )XUBBIM CUCTECMaM

YMeHue BiameTh METOJAaMH HAYYHOTO IMO3HAHUS B OHMONOTHH (HAONIOIEHWE U
OTMCAaHUE JKHUBBIX CUCTEM, MPOIICCCOB M SIBIICHUH; OpraHu3aius ¥ MPOBEICHHUEC
OMOJIOTMYECKOTO  JKCIEPUMCHTA,  BBIIBWXKCHHE  THIIOTE3bI;,  BBISIBICHHE
3aBHCUMOCTH MEXJIY HCCIEeIyeMbIMH BEIHYMHAMH, OOBSCHEHUE MONYYCHHBIX
PEe3yJbTaTOB, MCIOJIB30BAHHBIX HAYYHBIX TOHSATHH, TCOPUH U 3aKOHOB; YMEHHUE
JIeJIaTh BBIBOJIbI HA OCHOBAHUU MOJIYYCHHBIX PE3YJIBTATOB)

YMeHUe BBIICIATE CYIIECTBCHHBIC IPU3HAKY CTPOCHUS OMOJIOTMUECKUX OOBEKTOB:
BUJIOB, TIOMYJISIUH, TPOAYIIEHTOB, KOHCYMEHTOB, PEIIYIICHTOB, OMOT€OIICHO30B U
JKOCHUCTEM; OCOOCHHOCTH  TPOIECCOB  HACIEJCTBEHHOW  HM3MEHUYMBOCTH,
€CTEeCTBEHHOTO OTOOpa, BHUA000pa30BaHUS, IPHCIIOCOOIEHHOCTH OPTaHU3MOB,
JIEHCTBYSI 3KOJIOTHYSCKUX (PaKTOPOB HA OpPraHU3MBI, IEPEHOCA BEIIECTB U TOTOKA
SHEPTUU B JKOCHCTEMAax, aHTPOMOTCHHBIX W3MEHEHWH B 3KOCHCTEMax CBOCH
MECTHOCTH, KPyTOBOPOTA BEIIECTB M OMOT€OXIMMHYECKUX IUKIIOB B Omochepe

VYMeHHEe TPUMEHSTh MONYYECHHbIC 3HAHHUS Ul OOBSCHEHUsS OHOIOrMYECKUX
HPOLIECCOB U SIBICHUM, Ul MPUHATHS MPAKTUYECKUX PELICHHH B MOBCEIHEBHOI
JKU3HH B LENsAX obOecreueHHss O€30MacHOCTH CBOETO 3/0POBbS M 370POBBS
OKPY’KaIOIINX JI0EH, COOII0ICHUsI HOPM I'PaMOTHOTO OBEJICHHS B OKPY KaIOIIeH
HOPUPOJIHOI Ccpesie; MOHMMAaHUE HEOOXOJMMOCTH HCIIOIb30BAHHS JOCTHIKCHHI
COBPEMEHHOM OMOJIOTHH ISl PAIIMOHAIBHOTO MPUPOIOIOIE30BAHHS

YMeHue pemars 3JeMEHTapHbIe OHOJOTMYECKHE 3aJayd, COCTaBJISATH CXEMbI
MepeHoca BEUIeCTB M SHEPTUH B DKOCUCTEMaX (11T MUTaHUS )

YMeH#ue BIMOIHATE JTJAO0PaTOPHbIE U MPAKTHYECKUE paOOThI, COOIIOIATH TPaBUIIa
pu paboTe ¢ y4eOHBIM U J1a00paTOPHBIM 000PYI0OBAaHUEM

YMeHne KpPUTHYECKH OLEHMBATh W  HHTEPIPETHPOBATH  MH(POPMAIHIO
OHMOJIOTUYECKOTO COJepKaHUs, BKIIOYAIONIYIO TICEBJOHAYYHBIE 3HaHUS U3
pazauuHbix  ucTouHMkoB  (CMMUM,  Hay4yHO-TIOMyJspHbIE  MaTepuabl);
paccMaTpuBaTh IJI00ANbHBIE SKOJIOTHYECKHE MPOOJIIEMBl  COBPEMEHHOCTH,
(hopMHPOBATH 110 OTHOLLIEHUIO K HUIM COOCTBEHHYIO ITO3UIIHIO
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YMeHue cozgaBaTh COOCTBEHHBIE MMCBMEHHBIE M YCTHBIE COOOIMIEHUs, 00001mas
Ouosornveckyro MH(GOpPMAIMIO M3 HECKOJBKMX HCTOYHHMKOB, TI'PAMOTHO
WCTIOJIb30BaTh MOHATHIHBIN anmapaTt OUOIOTHH

[Iposepsiembie anemenTs comepkanwst (11 kmace)

Kon

[IpoBepsemblil 351IEMEHT COJIepKaAHUA

OBOJIIONMOHHAS OMOIOTHS
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OBOIIIOLMOHHAS TEOPUS M €€ MEeCTO B OMOJIOTHU.

CunerenbcTBa 3BOJIONUK. [laneoHTONOrMYECKHe: TOCIENOBATEIHHOCTh TTOSBICHUS
BHJIOB B IMaJICOHTOJIOTHYECKON JIETONHCH, TepexoHbie GopMbl. buoreorpaduieckue:
CXOJACTBO M paznmuuue (ayH u ¢iop MaTEpUKOB M OCTPOBOB. OMOPHOIOTMYECKHUE:
CXOJACTBA M pa3nuuus SMOPHOHOB Pa3HBIX BHAOB I03BOHOYHBIX. CpaBHHUTEIBHO-
aHATOMUYECKHE: TOMOJIOTUYHBIE, aHAJOTHYHBIE, PYANMEHTapHbIE OpPTaHbl, ATaBU3MEI.
MonekynsipHO-OHOXMMUYECKHE: CXOACTBO MEXaHU3MOB HACIIECTBEHHOCTH U OCHOBHBIX




METa0OJIMYECKHX IyTEH Y BCEX OPraHU3MOB

1.2

OpomonionHas Teopus Y. [lapeuHa. IlpenmochlIkd BO3HUKHOBEHHS ITapBHHH3MA.
JIBwoKymMe CWiIbl 3BONIONMHM BUJOB 1O JlapBuHY (M30BITOYHOE Pa3MHOKEHUE IPU
OTPaHUYEHHOCTH PECYPCOB, HEONpeAeICHHAs N3MEHUYMBOCTh, OOpb0a 3a CyIIecTBOBaHHE,
€CTeCTBEHHEIH 0TOOD)

1.3

CunTternueckas teopust 3somounu (CTD) 1 ocHOBHBIE ee OJI0KEeHUSI. MHKPOIBOJIOLHA.
[Nomynsanus Kak eAMHUIA BUAA U IBOJIIOLMN
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JBwkymniie cuibl (pakTopsl) SBOMIOLNUKA BHAOB B Mpupoae. MyTalnOHHBIN mpolece u
KOMOWHATHBHAS M3MEHYHBOCTH. llomynsamuonnsie BOMHBI U Apeiid reHoB. M3omsmusa u
murpauusi. EctecTBeHHBIH 0TOOp - HampaBistomuii ¢aktop sBomonun. Dopmbl
€CTEeCTBEHHOTO 0TOOpA.

[Ipucmoco01eHHOCTh OPraHN3MOB KaK pe3yibTat dBoonnu. [IpuMeps! npucmocodienunit
y OpranuzMoB. ApoMop(}o3bl ¥ UANOATATITAIIHH.

Bung u BumooOpazosanue. Kputepuu Buma. OcHOBHBIE (OPMBI BHA000pa30BaHUS:
reorpaduyeckoe, IKOJIOTHIECKOe
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MakposBomorust. PopMbl 3BONIOIUK: (QHUIETHYECKAs, TUBEPreHTHAsI, KOHBEPTEeHTHAS,
napasuienbHas. HeoGpatuMocTs BOTIOINHN

BozHukHOBEHHE 1 pa3BUTHE KU3HU Ha 3eMIe

2.1

JloHay4HbIe IPeICTaBICHUS O 3apOXKACHUH XKU3HU. HaydHble runoTessl BOSHUKHOBEHUS
)KU3HM Ha  3emye: aOuWoreHe3 M IAHCHEpMHUSA.  XUMHYECKas  SBOJIIOLUAL
OKCIIEpUMEHTANBHOE TOATBEPKICHUE XUMHUYECKOM 3Bomouuyu. HavanbpHble 3Tambl
omonoruueckoit sBomonmu. ['mnoreza PHK-mupa. IlepBpie kimeTknm W WX 3BOIIOIUS.
®opMHUpoBaHIE OCHOBHBIX IPYII KUBBIX OPraHU3MOB

2.2

Pa3zButne >xu3Hu Ha 3emse 1o 3pam u nepuojaMm. Karapxed. Apxeiickas u
npoTtepo3oiickas dpsl. [lameo3oiickas spa U ee MEePUObl: KeMOPHICKUN, OpTOBUKCKUM,
CUJIypUICKHMM, JEBOHCKHUI, KAMEHHOYIOJbHBIM, IEpMCKUil. Me3o30lckas 3pa U ee
MIEPUOJIbI: TPUACOBBIM, FOPCKUM, METTOBOM.

KaitHo30lickass 3pa W €€ TMEepUuoAbl: MAJICOreHOBBIA, HEOTCHOBBIM, AHTPOIOTCHOBHII.
XapakTepucTHKa KJIMMaTa U T€0JIOTHYeCKHX MporieccoB. OCHOBHBIE 3TaIbl IBOIIOLUH
PacTUTENBHOTO U >KUBOTHOT'O MHpa. ApoMop(03bl Y paCTeHHU U KUBOTHBIX. [losBIIeHHE,
pacuBeT U BBIMUPAHHUE TPYII KUBBIX OPraHU3MOB

2.3

CucreMa opraHMYecKoro Mupa Kak oTpakeHue 3BoIronni. OCHOBHbBIE CUCTEMATHYECKUE
TpyMIIBl OPTaHU3MOB

24

OBoNIIOLMST  YeJIOBeKa. AHTPOIOJOrHA Kak Hayka. Pa3BuThe NpeAcTaBIEHUH O
NPOMCXOXKIECHUN 4esloBeKa. MeToapl u3ydeHus: aHTpororeHesa. CXoncTBa U pasiuyuus
YyenoBeKa U JKUBOTHBIX. CHCTeMaTH4YecKoe MOJ0KEeHUE YeTIOBeKa.

HBwxkyne cwibl  (akTopsl) aHTpororeHesa. HacnencTBeHHass W3MEHYMBOCTD U
ecTecTBeHHBIH 0TOOp. OOmecTBeHHBIH 00pa3 >KU3HHW, W3rOTOBJICHUE OPYAMH TpyIa,
MBIIICHHUE, PEYb
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OCHOBHBIE CTaAMM U BETBH 3BOJIOLUH YEJIOBEKA: aBCTPAIONUTEKH, YeI0BEK yMEIbIH,
UYenoek mpsamoxoasaini, Yenosek HeaHIepTalbckuil, Yenoek pasyMHbiid. Haxonku
MCKOTIAeMbIX OCTAHKOB, BpEeMs CYIIECTBOBaHHUS, OOJIACTh PACIPOCTPAHEHHUS, O0BEM
TOJIOBHOT'O MO3Ta, 00pa3 >KU3HU, OPYIHS

2.6

Yenoseueckne packl. OCHOBHBIE OONBIINE PAChl: €BPONEONHAs (eBpa3HiicKast), HETPO-
aBCTpaJlonHas (9KBaTOpHajbHAas), MOHTOJIOMIHASA (a3MaTCKO-aMepHKaHCKasi). YepTsl




MIPHUCIIOCOOJIEHHOCTH TMPEICTABUTENICH YEI0BEYSCKUX pac K YCIOBUSAM CYIIECTBOBAHUS.
EnunctBo uenoBeueckux pac. Kputuka pacuzma

OpraHu3MbI ¥ OKpYXKakoIas cpeza

3.1

OKoJoTHsl KaK HayKa. 3afadd H paslieNbl dOKOIOTHH. MEeTOoApl 3KOJIOTHYECKUX
UCCJICIOBAHUN. DKOJIOTHYeCKOe MUPOBO33peHue. Cpebl OOUTaHHS OPTaHU3MOB: BOJIHAS,
Ha3eMHO-BO3/yIIIHAS, TIOYBCHHAS, BHYTPHOPTaHU3MEHHAs

3.2

Oxonorudeckue ¢axtopsl. Kinaccudukanus 3KoJ0THUeCKUX (PaKTOPOB: aOMOTHUYECKUE,
OMOTHUYECKHE U aHTPOIIOTeHHbIE. JeHiCTBIE AKOIOTHYECKUX (haKTOPOB HAa OPTaHU3MBI

3.3

AlOuotnueckue  (akTOpel:  CBET, TeMIepaTypa, BIAXHOCTb. DOTOMEPUOIU3M.
[IpucniocobyieHust OpraHu3MoOB K JIEHCTBHIO a0HOTHYECKHX (pakTOpoB. buomorndyeckue
PUTMBI

3.4

buotndeckne QakTopsl. Bumbl OHOTHYECKHX B3aMMOAEWCTBUN: KOHKYPEHIIHUS,
XUIIHAYECTBO,  MApa3UTH3M,  MYTyalu3M, KOMMEHCanu3M  (HaxJeOHWYECTBO,
KBapTUPAHTCTBO), aMEHCAIM3M, HEUTpaau3M. 3HAaUCHUE OMOTHYCCKUX B3aUMOJICHCTBUIA
JUTSL CYIIECTBOBaHMsI OPTaHU3MOB B IIPUPOTHBIX COOOIIECTBAX

3.5

OKOJIOTHYECKHE XapaKTepUCTUKU MOnyssiuu. OCHOBHBIE IIOKA3aTeNU TOMYJISAINU:
YHCIEHHOCTh, TUIOTHOCTh, POXKIa€MOCTh, CMEPTHOCTb, MPUPOCT, MUrpauus. JuHamuxa
YHCIICHHOCTH TOIYJISILMH U €€ PeryJIsLus

Coo0111ecTBa U DKOJIOTHYECKHE CUCTEMBI

4.1

CooOmiectBo  opraHuzmMoB -  OuoneHo3. Crpykrypsl  OuolleHO3a:  BHJOBaf,
MPOCTPaHCTBEHHAsI, Tpodudeckas (muimesas). Bunbl-noMuHanTel. CBA34 B OMOIICHO3E

4.2

Okonoruveckue cuctembl (3kocuctemsl). [loHsTHe 00 3KOCHCTEME M OHMOTeolLeHO3e.
(DYHKIH/IOHELHBHBIG KOMIIOHCHTBI 3KOCUCTEMBI: MPOAYUCHTHI, KOHCYMCHTbI, PCAYLICHTHI.
KpyroBopot BeliecTB 1 HOTOK SHEPTuH B 3kocucteMe. Tpoduueckue (MUIIEBbIE) YPOBHH
skocucteMsl. IIumessle nenu u cetd. OCHOBHBIE IOKA3aTENIM SKOCUCTEMBL: OuomMacca,
MPOAYKIHA. OKOJOTMYECKHE MHPaMHJIbl: TMPOAYKIHMH, YHCICHHOCTH, OHOMAacCHI.
CBOJCTBa 9KOCUCTEM: YCTONYNBOCTD, CAMOPETYIIALUSA, pa3BuThe. CyKueccus

4.3

IIpuponHbeie SKOCHCTEMBL. DKOCHUCTEMBI 03€p M peK. ODKOCHCTeMa XBOWHOTO WM
HIMPOKOJIUCTBEHHOTO JIeca.

AHTpOIIOTE€HHbIE 3KOCHCTEMBI. ATpO3KOoCcHCTeMbl. Y pOo3kocucTeMbl. bronornueckoe n
X034HCTBEHHOE 3HAUEHUE arPOIKOCUCTEM U yPOOIKOCUCTEM.

Buopaznoobpasue kak Gaxkrop ycroiauBoctu skocucteM. CoxpaHeHHe OHOJIOTHYECKOT0
pasHooOpasus Ha 3emiie
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Yuenue B.M. Bepnanckoro o 6uocdepe. I'paHuibl, coctaB u cTpykTypa OHOCHEpHI.
Kusoe BemectBo u ero ¢ynkoun. OcobeHHocTH Onocepsl Kak T100anbHON
9KOCHCTEeMEI. JluHaMu4eckoe paBHOBecue U o0paTHas cBsi3b B Ouochepe. KpyroBopots
BEIIECTB W OMOTCOXMMHUYECKHE ITUKIBI AJIEMEHTOB (yriiepoma, a3oTa). 30HATBLHOCTH
ounocgepsl. OCHOBHBIE OMOMBI CYIIIH

4.5

YenopeuecTBO B Ouochepe 3emian. AHTpPONOreHHble HM3MEHEHHUs B Ouocdepe.
['moGasibHBIE 3KOJIIOTHYECKUE MTPOOITIEMBI.

OcHoBa pPaIMOHAIBFHOTO YIPABICHUs MPUPOJHBIMUA PECypCaMH U WX HCIOJIb30BaHHE.
Joctmxenns O6MONIOruH U OXpaHa MPUPOII




ITPOBEPAEMBIE HA EI'S IO BUOJIOI'MA TPEBOBAHUS K PE3YJIBTATAM
OCBOEHUS OCHOBHOM OBPA3OBATEJLHOM ITPOI'PAMMBI CPEJTHETO OBIIETO

OBPA3OBAHMUA

Kon

TpeOoBaHHS

NpoBepsieMoro

IIpoBepsiemble TPeOOBaHMS K MPEIMETHBIM Pe3yabTATaM 0CBOECHHS
OCHOBHOW 00pa3oBaTeIbHON MPOrPaMMBbI CpeHEro 001Iero
oOpa3oBaHus

ChopMupoBaHHOCTh 3HAHUK O MECTE M POIU OHOJIOTHMH B CHCTEME
€CTECTBCHHBIX HayK, B (DOPMHUPOBAHUU COBPEMECHHOMN €CTECTBCHHOHAYYHOMH
KapTHHBI MHpPA, B TO3HAHWW 3aKOHOB MPHPOJBl U PEIICHHH XHU3HCHHO
B2KHBIX COIUALHO-ITHYECKUX, YKOHOMUYECKHX, IKOJIOTHYECKUX MPOOIIeM
YelnoBeYecTBa, a TakkKe B  PENICHUH BOIMPOCOB  PAlMOHAIBHOTO
MPUPOAONONIBG30BaHMsI, B (OPMHPOBAHUHM IIEHHOCTHOTO OTHOIICHHS K
MpHUPOZe, OOINECTBY, YENOBEKY, O BKJAJE POCCUICKHX M 3apyOeiHbBIX

yu€HBIX — OMOJIOTOB B Pa3BUTHE OMOIOTUU

Brnanenue cuctemoii 3HaHMM 00 OCHOBHBIX METOJAX HAYYHOTO MO3HAHUS,
HCTONB3YeMbIX B OHMOJIOTHYECKUX HCCIICAOBAHHUAX JKUBBIX OOBEKTOB U
3KOCHCTeM (OINUCcaHKue, U3MEPEHHUE, MMPOBEICHUE HAOIIIO/ICHUI); crioco0aMu
BBISIBIICHHS Y OIICHKH aHTPOTIOTCHHBIX U3MEHEHUH B IPUPOJIC.

YMeHHe BBIIBUTaTh THIIOTE3bI, IPOBEPATh HUX 3KCICPUMEHTAIHLHBIMU
cpeacTBamMu, HOpMYITHPYS LeNTb UCCIICIOBAHNS, AHATTM3UPOBATh MMOJTyYCHHBIC
pe3yJIbTaThl U I1aTh BBIBOIBI.

BrIsiBIICHVE 3aBUCHMOCTH MEX]Ty UCCIIETyeMbIMU BETMYUHAMH, O0BSICHEHHE
MOJIyYEHHBIX PE3yJIbTaTOB ¥ (POPMYJIMPOBAHHUE BBIBOJIOB C MCIIOJIb30BAHUEM

HAay4YHbIX HOHXTHﬁ, TCOpI/Iﬁ " 3aKOHOB

YMeHue Bia/ieTh CUCTEMON OHMONOTHMYECKUX 3HAHHWM, KOTOpas BKIIFOYALT:
OCHOBOIIOJIAraroIHe OHOJIOTHYECKUE TEPMHUHBI U TIOHSTHS (KU3Hb, KJIETKA, TKAHb,
OpraH, OpraH¥3M, BHJ, TOMYISIMS, 3KOCHCTeMa, OWoreHo3, Ouocdepa;
MeTa0onu3M, TOMEOCTa3, KICTOUHBIM HMMYHHUTET, OHOCHMHTE3 Oelika,
OWOTIONIMMEpBI,  TUCKPETHOCTh,  CAMOPETYJISIHS,  CaMOBOCIIPOM3BENICHHUE,
HACJIe/ICTBEHHOCTh, I3MEHYNBOCTh, S3HEPTO3aBUCHMOCTh, POCT U Pa3BUTHE);
Ounonoruueckue teopun: kiuerouynas teopus T. lIBanna, M. lllnetinena, P.
BupxoBa; kIoHaNBbHO-CelleKTUBHOrO wuMMyHnTeTta [I. DOpmmx, W.N.
MeuHukoBa, XpOMOCOMHasi Teopusl HacineAcTBeHHOocTH T. Moprana, 3aKoH
3apojbiieBoro cxojcrea K. bapa, spomonmonHas teopust Y. JlapBuHa,
CHUHTETHYECKasi TEOpHsl H3BOJIIOIMH, Teopus aHtponoreHeza Y. JlapsuHa;
teopusi 6moreonieHo3a B.H. Cykauéra; yuernne H.M. BaBmioBa o meHTpax
MHOT000pa3uss ¥ TPOUCXOXKICHUs KyJIbTYpHBIX pacTeHuil, ydenme A.H.
CeBepI10Ba 0 MyTAX U HANPaBICHUAX dBoOONNH, yaeane B.M. Bepramckoro
— o buocdepe);

3aKOHBI (eaQUHOOOpa3usi TMOTOMKOB TIEPBOTO IOKOJEHHSA, PACIIETUICHUS

NPU3HAKOB, HE3aBUCUMOI'0 HACJICAOBAHUSA TMPU3HAKOB I. MCH,I[CHH;




CIICTVICHHOT'O HACJICOBaHUsI NIPU3HAKOB U HAPYIICHUS CIEIUICHHUS TeHOB T.
Moprana; roMOJIOTHYECKUX PSIIOB B HACJIeICTBEHHON M3MeHunBocTu H.M.
BapunoBa; renermueckoro paBHoBecus k. Xapmu u B. BaitnOepra;
3apoxsimeBoro cxoacta K. bapa; 6uorenerndeckutt 3akon J. I'ekkens, .
Miromnepa);

MIPUHIHAIIEL (AUCTOTHI TAMET, KOMIUIEMEHTAPHOCTH);

mpaBuna (MuHEMyMa [O. JImOwxa, SKONOTMYECKOW MHPaMHIBI YHCEIL,
OroMacchl ¥ SHEPTHN);

rumore3sl  (koarmepBatHO A.M. Omapumna, mnepBudHOoro OympoHa JIK.

Xonuetina, mukpocdep C. Dokca, pudo3uma T. Yek)

YMeHune pemarb NOMCKOBBIE OMOIOTHYECKUE 3a4a4H; BBIBIATH IPUYMHHO-
CJICZICTBEHHBIE CBS3M MEXIY HCCIEAYyEeMbIMU OMOJIOTMYECKUMH OOBEKTaMHU,
IpolieccaMi U SIBIEHUSAMH; JieflaTh BBIBOJBI M TPOrHO3bI HAa OCHOBaHWUHU
MOJTyYEHHBIX PE3yJIbTaTOB;

COCTaBJIATh TCHOTUIMYECKHUE CXEMBbl CKpEUIMBAaHMA [UI1 pa3HBIX THUIIOB
HAaCJeI0BaHUS IPU3HAKOB Y OPIraHU3MOB, COCTABIISITh CXEMBI [IEPEHOCA BEILIECTB

1 SHEPI'vU B SKOCUCTEMaxX (HCHI/I IIUTaHWsA, ITUIICBHIC CGTI/I)

YMeHre ycTaHaBIMBaTh B3aUMOCBSI3U MEXIY CTPOSCHHEM M (YHKIUSIMH:
OpraHOMJOB, KJIETOK Pa3HBIX TKaHEH, OpraHaMH M CHCTEMaMH OpPraHOB Y
pacTeHMid, XKMBOTHBIX W YEJIOBEKa; MEXAy O3TalaMd OOMEHa BEIICCTB;
JTanaMu KJIETOYHOTO LUKJIA M KU3HEHHBIX IUKJIOB OPTraHW3MOB; dTallaMu
SMOPHOHATILHOTO PAa3BUTHS; TEHOTHUIIOM W (EHOTUNIOM, (DEHOTHUNIOM H
(axTopamu cpeabl OOUTaHMS; TPOIIECCAMU IBOIIOINH; IBIKYIIIMMH CHIIAMHU
aHTPOIIOTeHe3a; KOMITOHEHTaMH Pa3INIHBIX 9KOCUCTEM "

HpHCHOCOGJ’IeHI/IHMI/I K HUM OpTraHU3MOB

YMeHHe BBIICIATH CYIIeCTBEHHbIC TIPHU3HAKH:

CTPOCHUSI BUPYCOB, KJIETOK MPOKAPHUOT W DYKAPHOT;, OJAHOKIETOYHBIX H
MHOTOKJIETOYHBIX OPraHU3MOB, BHJIOB, OHMOTEOIIEHO30B, AKOCHCTEM U
Oouocdepbl; CTPOSHUS OPraHOB U CHCTEM OpPraHOB PACTCHHM, YKUBOTHBIX,
YeJIOBeKa; MPOIECCOB JKU3HEICATEILHOCTH, MPOTEKAIOIINX B OpraHM3Max
pacTeHMid, XMBOTHBIX M 4YeJIOBEKa, OWOJOTMYECKHX MPOIECCOB: OOMeHa
BemecTB (MeTabonn3m), HPOPMAIIMH U TPEBPAIICHUS YHEPTHH, OpPOXKESHHUS,
aBTOTPO(PHOrO0 M TreTepOTPOPHOr0 THUIOB IHUTaHUs, (OTOCHHTE3a U
XeMOCHHTE3a,  MHUTO3a,  Meifo3a,  rameroreHesa, HSMOpUOreHesa,
MOCTAMOPUOHANBHOTO  Pa3BHTHUS,  PAa3MHOXKEHHS,  WHIUBHIYAITBHOTO
pa3BuTHsA opraHu3Ma (OHTOT€HEe3a), B3aWMOJCHCTBUS T'€HOB, TETEPO3HUCA;
JEWCTBUI HCKYCCTBEHHOTO OTOOpa, CTAOMIM3HPYIOUIECTO, JBMXKYIIETO WU
paspbIBAalOIIETO  €CTECTBEHHOro  OTOOpa;  aljIomaTpuyeckoro |
CHUMITaTPUYECKOTO BUI000Pa30BaHUs, BIUSHUS JBHXYIIAX CHII 3BOJIOIHN
Ha TeHO(OHI MOMyNSIHMH; MPHUCIOCOOJIEHHOCTH OPraHM3MOB K Cpexe
oOUTaHUs, YepeJ0BaHMsI HAIPABICHUI YBOIIOIMH; KPYrOBOPOTa BENIECTB U

IOTOKAa S3HCPIUr B IKOCUCTEMAX




ChopMHupOBaHHOCTh YMEHUS BBIJCISATEH CYIISCTBEHHBIE MPU3HAKU BHPYCOB,
KIETOK TPOKAPUOT M DYKAPUOT; OJHOKJICTOYHBIX W MHOTOKJIETOYHBIX
OpPTraHU3MOB, BHJIOB, OMOTEOLIEHO30B M SKOCHUCTEM; OCOOEHHOCTH MPOLIECCOB
oOMeHa BeIEeCTB W TPEBpAIICHUS DJHEPTUU B KIETKe, (OTOCHHTE3a,
IUTACTHYECKOTO U SHEPreTHIeCKOro oOMeHa, XeMOCHHTE3a, MUT03a, Meio03a,
OIJIOZIOTBOPCHUS, Pa3BUTHUSI M Pa3MHOXKCHHS, WHIAUBUAYAILHOTO Pa3BUTHS
opranm3ma (OHTOTeHe3a), OOprOBI 3a CYIIECTBOBAaHUE, ECTECTBEHHOTO
orbopa, BUA00Opa30BaHUS, HPUCIOCOOJCHHOCTH OPraHU3MOB K Cpene
0oOUTaHUs, BIUSHUS KOMIIOHCHTOB 9KOCHUCTEM, aHTPOIIOTEHHBIX M3MECHEHUH
B DKOCHCTEMaX CBOCH MECTHOCTH, KPYrOBOPOTa BEUISCTB W MPEBPAILCHUS

SHEpTHu B Omocdepe

VYMeHHEe HCIOb30BaTh COOTBETCTBYIOIINE apPTyMEHTHI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO ¥ CHUMBOJIUKY JUIS JOKA3aTeIhCTBA POJCTBA OPraHU3MOB
pa3HBIX CHCTEMAaTHYECKUX TPYII;, B3aWMOCBSI3HM OPraHU3MOB M CPEIIbI
0o0OUTaHYsI; CIUHCTBA YSJIOBEUCCKHUX Pac; HEOOXOIMMOCTH 3/I0POBOTO 00pa3a
KM3HH, COXPAaHCHHUS Pa3HOOOpa3hsi BHIOB M OKOCHCTEM KakK YCIIOBHS

COCYHICCTBOBAHUS ITPUPOABLI K UCJIOBEYECTBA

YMeHne  KpUTHYECKH  OLCHHMBaTh  WH(POPMAIUIO  OHOJIOTHYECKOTO
COZIEp)KAaHUS; HMHTEPIPETHPOBATh OSTHYECKUE ACHEKTHl COBPEMEHHBIX
HCCIIeIOBaHUH B OWOJIOTHH, MEOUIMHE, OMOTEXHOJOTHH, paccMaTpUBaTh
rII00aTbHBIE YKOJIOTHYECKHE MPOOIEeMBI COBPEMEHHOCTH, (POPMHPOBATH 1O

OTHOIICHUIO K HUM CO6CTBCHHyIO IMO3UIHIO




IHHEPEYEHbD 2JIEMEHTOB COJAEPXKAHUSA, IIPOBEPAEMBIX HA EI'D I10 BUOJIOT'U

Kon

IIpoBepsieMblii 3J1eMEHT CO/IEPKAHUS

bronorus kak HayKa. JKuBBIE CHCTEMBI 1 UX HU3Yy4YCHHUC
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CoBpeMeHHast OMOJIOTHsI — KOMIUISKCHAs Hayka. bHoJornyeckue HayKu U U3ydaeMble
UM nipoOiiembl. DyHIAMEHTANbHBIC, TPUKIATHBIE ¥ TIOUCKOBBIC HAYYHEIC
WCCJICJIOBAHUS B OMOJIOTHU.

3rauenne OMoMOTUU B (POPMHUPOBAHUH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. [Ipodeccun, cBszannbie ¢ Ouosoruel. 3HaucHHe OWOJIOTUU B MPAKTUYCCKON
JIeSITEIIbHOCTH YeTIOBEKa: MEIUITUHE, CEIbCKOM XO3SICTBE, TPOMBIIUICHHOCTH, OXpaHe

PUPOABI

12
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JKuBble cHCTeMbl Kak TpeaMerT u3ydeHusi Ouonoruud. CBOWCTBA IKUBBIX CHUCTEM:
€IMHCTBO XUMHYECKOTO COCTaBa, AWCKPETHOCTh H IEIOCTHOCTh, CIOXHOCTh U
YIOPSATOUYCHHOCTE CTPYKTYPBI, OTKPHITOCTh, CAMOOPTaHU3aI1sl, CAMOBOCIIPOU3BEICHHE,
pa3apaxuMOCTh, I3MEHYHUBOCTh, POCT U Pa3BHUTHE.

YpOBHM OpraHu3aluy JKHABBIX CHUCTEM: MOJEKYJSPHBIN, KIETOYHBIM, TKaHEBBIM,
OpTaHW3MEHHBIHN, TOIyIAIUOHHO-BUIOBOH, SKOCHUCTEMHBIH (OMOTEOeHOTHYECKHH),
ouocgepubiii. [Iporecchl, MPOUCXOAIINE B JKUBBIX cHUcTeMax. OCHOBHBIC MPHU3HAKH

*uBoro. JKuzHb kak opma cyniecTBOBaHUS MaTEpPUN

Metonst  Omomormveckodt Hayku. HaOmromeHue, W3MepeHHE, JKCHEPUMEHT,
cucremaTusanus, MeraaHanu3. [loHATHEe O 3aBUCUMOI M HE3aBUCHUMOW NEPEMEHHOM.
[InanupoBanue skcnepuMenTa. IloctanoBka U npoBepka runore3. Hynesas rumotesa.
[TonsiTrie BHIOOPKH U €€ AoCTOBepHOCTh. PazOpoc B Omonornyeckux naHHbeix. OIEHKa
JIOCTOBEPHOCTH TIOJIYYEHHBIX pPE3yibTaToOB. lIpWUYMHBI HCKaXXEHHA pe3yJIbTaTOB

OKCIICPUMCEHTA. IloHsITHE CTAaTHCTHYECKOTO TECTA

2.1

Krerka xak 6uosiorudeckas cucreMma

Knerka — cTpykTypHO-QyHKIIMOHATbHAS €INHHULA KUBOTO. VICTOPHS OTKPBITHS KIETKH.
Pa6oter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. Ilneiinen, P.
Bupxos). OcHOBHBIE IOJI0KEHUSI COBPEMEHHON KIETOYHOH TEOPHH.

MeTtoabl MOJEKYISAPHOH W KIETOYHOW OHMOJIOTHH: MHKPOCKOMMs, Xpomarorpadusi,
3NIeKTpodope3, METOJ MEUYEHBIX aToMoB, AupdepeHIHMaIbHoe LHeHTpU(yrupoBaHue,

KYJIbTUBUPOBAHUE KIIETOK

2.2

XuMU4ecKuil cocTaB KJIETKU. MaKpo-, MUKPO- U YIIbTpaMUKpPO3JIeMeHThI. Bosa u e€ poib
KaK pacTBOPUTEIIA, PEAreHTa, y4aCTHE B CTPYKTYPHUPOBAHUH KJIETKH, TEIUIOPETYIISALMH.
MuHepanbHbIe BelecTBa KIETKH, MX OMOJIOTHYECKas poiib. POJb KATHOHOB ¥ aHHOHOB
B KJIETKE.

buonornueckue monumepsl. benkn. AMHUHOKHCIOTHBIH cocTaB 0enkoB. CTpPyKTYpBI
OenkoBoii Mosekynbl. [lepBuunas crpykTypa Oenka, mentuiHas cBs3b. BropuuHas,
TpeTH4Has, dYeTBepTHUYHAs CTPyKTypsl. Jlenarypammsa. CBoiicTBa  OeNKOB.

Knaccudukarus 6enxos. buonornueckue GpyHKmu O0€iIKoB.




VYraeBoabl. MoHOcaxapupl, JUCaxapyibl, OJIUrocaxapuabl U Honucaxapuabl. OOmmii
IUTaH CTPOCHUS U (PU3NKO-XUMHUYECKHE CBOICTBA yriieBo0B. bronormyeckue GyHKIN
YTJIEBOJIOB.

Jlumuaer.  [mppodwmmpHO-THApOdPOOHEIE  cBoiicTBa. Kitaccmdukamus  TuUIHmIOB.
Tpurnuuepunst, hpochomunuasl, BOCKH, cTepouaibl. buonornyeckne QyHKIMN JTUMUAOB.
OO0mue cBoiicTBa OWONOTHYECKMX MEMOpaH — TEeKyd4ecTb, CIIOCOOHOCTh K
CaMO3aMBbIKaHHIO, OJTYIPOHUIIAEMOCTb.

Hyxneunossie kucnotel. JIHK u PHK. Crpoenune HykienHoBbIX KucnoT. HykneoTumasl.
IIpuammn komruiementaprHoctd. IlpaBuno Yapradda. Crpykrypa IHK — nBoitras
cnupans. MectoHaxoxaenue u ouonorunyeckue pynkuun JHK. Bugst PHK. ®ynkiun
PHK B kietke.

Crpoenne wmonekynsl AT®. Makpospruueckue cBa3n B Moiekyide ATO.
buonornueckne ¢ynkmmm AT®. BoccraHOBIEHHBIE MEPEHOCUYHKH, WX (YHKIHH B
kietke. CexBenupoBanue [JHK.

CrpykrypHas Ouonmorus: OMOXUMUYECKHe 1 OMO(MU3NIECKUE UCCIICOBAHUS COCTaBa U

MPOCTPAHCTBEHHOM CTPYKTYPBI OMOMOIIEKYT

2.3

THMbI KIETOK: yKapuOTHUYECKast U MpokapuoTndeckas. CTpyKTypHO-(pyHKIIMOHATIBHEIE
00pa3oBaHUS KIETKH.

CtpoeHue TPOKApUOTHYCCKOM KieTKU. KiierouHass CTeHKa OakTepuii W apXew.
Oco0eHHOCTH CTpOCHHS TeTepoTpo(HON U aBTOTPOGHON MPOKAPUOTHIECKUX KIIETOK.
MecTo 1 poJb MPOKapHUOT B OMOILIEHO3aX.

Crpoenne ¥ (QYHKIMOHHPOBAHHE OHYKAPUOTHYECKOW KJeTKH. [lma3maTmueckas
MeMOpaHa (razmaiiemma). CTpykTypa IUIa3MaTHdeckold MemOpaHbl. TpaHCIIOpT
BEIIECTB Yepe3 IUIa3MaTUYecKyro MeMOpaHy: maccuBHBIN (auddysus, oOmerdéHHas
muQQysus), axkTUBHBIA (NIEPBUYHBIH W  BTOPUYHBIH aKTUBHBIH  TPAHCIIOPT).
[Tonynponnnaemocts MemOpanbel. PaboTta HaTpuii-kanmeBoro Hacoca. DHAOLMTO3:
OUHOIMTO3, (aronuTo3. Jk3omuro3. Kierounas crenka. CTpykTypa ¥ (QYHKIUH
KJIETOYHOW CTEHKH PacTeHUH, rprOOB.

Hurorutaszma. Iluro3omns. [{utockener. JBmwkeHue nuroriazMbl. OpraHouasl KIETKU.
OpHoMeMOpaHHbBIE OpraHOMIBl KJIETKH: 3HAoIuIa3Matudeckas cers (OIIC), ammapar
lonbku, JTM30COMBI, WX CTpoeHHWE W (YHKIWMH. B3anMocBs3b ogHOMEMOpaHHBIX
opraHouzioB KijeTku. CTpoeHHe TrpaHyJsIpHOTO peTHKyiayMma. CHHTE3 pacTBOPUMBIX
0enkoB. CHHTE3 KIETOUYHBIX MeMOpaH. [ mafkuii (arpanyisipHbIii) 9HI0TI1a3MaTHIECKUH
pertukynyM. CekpetopHas pynkuus annapara ['onpmku. TpaHcopT BEIIECTB B KIETKE.
Baxyomnu pacturensubix kieTok. Knetounstii cok. Typrop.

ITonyaBTOHOMHBIE OpPraHOM/IbI KIETKA: MUTOXOHAPHUH, TIIACTUABL.

Crpoenne n GyHKIUM MUTOXOHAPHUH U miacTtuf. IlepBrdHbIe, BTOPUYHBIE U CIIOKHBIE
IACTHABl  (POTOCHHTE3UPYIOIIMX  SYKApHOT.  XJIOPOIUIACTBI,  XPOMOIUIACTEI,
JIEHKOIIACTBI BBICIIUX PACTEHU.

HememOpannslie opranouss! kinetku CtpoeHne U GyHKIMHA HeMEMOPaHHBIX OPraHOWAOB
knetkn. PubocoMel. MukpodunameHTsl. Mplmeunsle  KIETKH. MUKPOTPYOOUKH.
Knerounsiii nentp. CTpoeHHe M ABW)KEHHE XTYTHKOB M PECHUYEK. MUKPOTPYOOUKH

uuroruia3mel. LleHTpuosb.




SAnpo. Oboouka sipa, XpOMaTHH, KapHOIUIa3Ma, SITPHIIIKH, HX CTPOSHUE U (DYHKITUH.
SAnepHbrii  6eMKOBBEI MaTpuUKC. I[IpOCTpaHCTBEHHOE pACIIOJIOKEHHE XPOMOCOM B
unTephazHoM sape. benku XxpoMaTuHa — THCTOHBI.

Kmerounsie BikmroueHns. CpaBHUTENBbHAs XapakTEPUCTHKA KIETOK JyKaphoOT

(pacTuTenbHOM, )KUBOTHOM, TPUOHO)
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2.5

2.6

AccuMWISILIYS U TUCCUMIIISIUS — JBE CTOPOHBI MeTa0ou3Ma. Tumnsl oOMeHa BEIIECTB:
aBTOTPO(MHBIH M TeTepoTpOodHBINH. YdacTHe KHCIOpPOJa B OOMEHHBIX IIpOIecCax.
OHepretuueckoe obecnieyenne kiaeTku: npespamienne AT® B 0OMEHHBIX Tpoleccax.
DepMEHTATHBHBIA XapakTep peaknuid KIETOYHOro MeTaboimsma. DEepMeHTHI, WX
CTpOCHME, CBOMCTBa M MexaHusM jeicTBusi. Kopepmentsl. Otinuuns (GEpMEHTOB OT
HEOPraHWYEeCKNX  KaTalu3aTOpoB. benkm-akTWBaTOpel W OEIKH-MHTHOUTOPHI.
3aBUCHMOCTH CKOPOCTH ()ePMEHTATHBHBIX PEaKITHi OT pa3IMIHbIX (haKTOPOB.
[lepBuuHbIi CHHTE3 OpraHMYECKHX BellecTB B Kietke. Portocunres. Ponp
XJIOPOILTACTOB B Iiporiecce porocuHTe3a. CBeToBas 1 TeMHOBas (passl. [IpoaykTHBHOCTH
¢dorocuHTe3a. BnusHue pazauyHbIX (AKTOPOB HA CKOPOCTH (HOTOCHHTE3a. 3HAUCHHE
¢doTocuHTE3A.

XemocunTe3. Pa3HooOpaswe OpraHM3MOB-XEMOCHHTCTUKOB: HUTPH(DUIMPYIOIIUE
OakTepuu, jkene300aKTepuH, CEpOOAKTEPUH, BOJOPOJHBIE OaKTepUH. 3IHAUYCHUE
XEMOCHHTE3A.

AHaspoOHbIe oprann3Mbl. Bust Opoxenust. [IpoxykTer OpoxeHHs 1 UX UCTIOIh30BAHHE
YEJIOBEKOM. AHa3pOOHBIC MHKPOOPTaHM3MBI KaK OOBEKTHI OHWOTEXHOJOTHH U
BO30yIuTENH OOJIC3HEH.

ABpoOHBIC OpraHu3Mbl. JTalbl YHEPTeTUUECKOro oOMeHa. [1oaroToBUTENBHBIN JTarl.
I'mukonn3 — OECKUCIOPOAHOE PaCIISTUICHNE TIFOKO3BL.

Buonoruueckoe oKuCIeHNE, WU KIIETOYHOE JbIxaHue. Pollb MUTOXOHIIpHH B Mpolieccax
OHMOJIOTHIECKOTO OKHCIICHUSI. Hukmnaeckue peaknuu. OxucnurenpHOE
dochopunuposanue. [IpermyinecTBa a’poOHOro myTH oOOMEHa BEIIECTB MEPeT

aHadpoOHBIM. D HEKTUBHOCTH SHEPTeTUIECKOr0 0OMeHa

Peakuun wmarpuyHoro cuHTe3a. lIpMHIMO KOMIUIEMEHTAPHOCTH B  PEaKIHAX
MaTPUYHOI'O CHHTe3a. Peanmu3aius HaclieZCTBeHHOM nHopManuu. ['eHeTrueckuii Ko,
ero cpoiictBa. Tpanckpunius — Matpuunblid cunte3 PHK. TIpuHUuMIbI TpaHCKpUIIUY:
KOMIUIEMEHTapHOCTb, AHTHIIAPAIJIENIbHOCTh, ACUMMETPUYHOCTh. TpaHciusanus u eé
sramnsl. Yyactue TpancnoptHeix PHK B Onocuntese Genka. Y cnoBus OnocuHTesa 6ernka.
KonupoBanue amuHokucinot. Ponb prbocom B bnocuHTe3e Oemka.

OpraHuzanysi reHoMa y NPOKAapHOT M 3YKapHOT. Peryisiust akTHBHOCTH TEHOB Y
npokapuor. ['mnoreza omepona (. XKakoo6, XK. Mano). Perymsuus oOMeHHBIX
npoleccoB B kieTke. KieTounslit romeocTas.

Bupycsl — HekieTouHble OPMBI )KU3HU W 00HraTHble apa3uThl. CTPOSHUE TPOCTHIX
Y CJIOXHBIX BUPYCOB, PETPOBUPYCOB, OaKTEpHO(Aaros.

BupycHeie 3a0oneBaHus 4YenoBeka, JXWBOTHBIX, pacrenmid. CIIMJ, COVID-19,

COMAJIbHBIC 1 MCOAUITMHCKHE HpO6J’IGMBI

Knerounsii muki, ero mepuonsl u peryisiuus. Muarepdaza u mutos. OcobeHHocTH

IIpouecCcoB, IMPOTCKAOIINX B I/IHTep(ba?:e. IlogroToBKka KIETKH K ACJICHHIO.




3.1

[IpecunreTndeckuii (MIOCTMHUTOTHYECKUH), CHUHTETUYECKHA W TOCTCHHTCTUYCCKHUN
(TIPEeMUTOTUYECKHIT) TIEpUO/IbI HHTEP(DA3bI.

Martpuunsiit  cunres JHK — pemmukanus. [lpunuuner  permukanmu  JHK:
KOMILJIEMEHTapPHOCTh, IOJYKOHCEPBATUBHBIA CUHTE3, aHTUIIAPAIIIEIBHOCTE. MeXaHn3m
perumnkanuu JJHK. Xpomocomsel. CtpoeHue xpomocom. TenoMepsl U TeloMmepasa.
XpOMOCOMHEIN HaOOp KISTKH — KapHOTHI. JWIUIOMAHBIA W TaIIOMIHBIH HaOOPHI
xpomocoM. ['oMosiornuHbie XpoMOcOMBI. [10J10BbIE XpPOMOCOMBI.

Henenue knetku — muto3. CTaiud MUTO3a U MPOUCXOJISAIIUE B HUX HPOIECChl. THIIBI
muto3a. KapuoknHe3 m nuTokuHe3. buonoruueckoe 3HaueHHE MUTO3a. Perymsius
MUTOTHYECKOTO ITUKIA KIeTKHU. [IporpaMMupyemas KieTouHasi THOeb — arornTo3.

(DYHKHI/IOHaJIBHaH TCHOMHKA
Opl" aHM3M KakK OMOJIornyeckasl CHCTeEMa

OnHOKJIETOYHbIE, KOJIOHHANbHBIE, MHOI'OKJIECTOYHBIC OPTaHU3Mbl U MHOI'OTKAaHEBbHIE
OpraHu3MBl.

®DopMBI pa3MHOXKEHHSI OpPraHU3MOB: Oecronoe (BKIIOYasi BETETATHBHOE) M IIOJIOBOE.
Bugpr Oecronoro  pasMHOXKEHHUS: TOYKOBaHWE, CHOPYJSIIUs, (parMeHTanus,
KJIOHUPOBAHUE.

IlonoBoe pasmHoxenue. [lomoBele kineTku, wium raMmersl. Meiio3. Craguu Meiioza.
IloBenenue xpomocom B Meno3ze. Kpoccunrosep. buonormueckuil cMpicn meiioza u
IIOJIOBOTO ITporecca. Meio3 U ero MecTo B )KM3HEHHOM LIMKJIE OPTaHU3MOB.
[IpenzapoapiieBoe pas3Butue. ['ameroreHe3 y JKUBOTHBIX. IloJOBBIE JKele3bl.
OO0pa3oBanue W pa3BUTHE MOJOBHIX KieTOK. CrepmaTtorene3 m ooreHes3. CTpoeHue
MOJIOBBIX Ki1eTOK. OIUIONOTBOPEHHE U SMOPUOHANBHOE PA3BUTUE KUBOTHBIX. CIIOCOOBI
OIUTOIOTBOPEHMS: HapykKHOe, BHyTpeHHee. [lapTeHorenes.

WuauBrayanbHOE Pa3BUTHE OpraHu3MOoB (oHTOreHes). Ctagun sMOpHOreHe3a >KUBOTHBIX
(Ha mpumepe ssarymiku). Jpoonenue. Tunbl apoOnenus. OcoOEHHOCTH IpOOICHUS
MJIEKOITUTAIOIMINX. 3apOIBILIEBbIE TUCTKH (TacTpy Isiys). 3aKiiaika OpraHOB U TKaHEeH 13
3apOABIIIEBBIX JIUCTKOB. B3anMHOe BIMAHME YacTeld pa3BHBAIOLIETOCA 3apoblIia
(oMOpuoHaNIbHAs WHIYKLMS). 3aKiaika IUIaHa CTPOEHHS XMBOTHOTO KakK pPe3yJbTaT
MEepapXMUYeCKUX B3aUMOJAEUCTBUH TeHOB. BimsHue Ha >MOpHOHAJIBHOE pa3BUTHE
Pa3IMYHbIX (PAKTOPOB OKPY KAIOLIEH Cpebl.

Poct u pazButne xuBoTHBIX. [locTaMOpuoHaneHBIA mepuon. [IpsiMmoe m HempsiMoe
pa3Butue. Pa3zsutie ¢ MeraMop(}o30M y OECIIO3BOHOYHBIX M TIO3BOHOUYHBIX YKMBOTHBIX.
Buonoruueckoe 3HaueHHE MPSMOTO M HENPSIMOTO Pa3BUTHA, MX PACIPOCTPAHEHUE B
npupoze. Tunsl pocta >xMBOTHBIX. DAKTOPBI PEryJISLUU POCTA JKUBOTHBIX U YEJIOBEKA.
Cragnu TOCTAMOpPHMOHANBHOTO Pa3BUTHS y JKUBOTHBIX M 4enoBeka. llepuops
OHTOTEHE32a YeJIOBEKa.

PasmHokeHHe W pazBuTHE pacTeHuid. ['amerodur u copodur. Mero3 B KU3HEHHOM
nukiae pacrenuii. OOpa3oBaHue Crop B mpoliecce Meio3a. [lameToreHes y pacTeHHA.
OnIog0TBOPEHHUE U pa3BUTHE PACTUTENBHBIX OPraHU3MOB. /[BOIHOE OIIIOIOTBOPEHHE Y
[BETKOBBIX pacTeHnil. OOpa3oBaHWEe W pa3BUTHE CEeMEHU. MeXaHU3Mbl PeryJsiun

OHTOI'CHE3a y paCTeHI/Iﬁ " J)KUBOTHBIX
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Ucropusi craHOBIEHUS W Pa3BUTHS TCHETUKH KaK Haykd. OCHOBHBIE T€HETUYCCKHUE
MOHSATHS U CUMBOJIbI. [ OMOJIOTMYHBIE XPOMOCOMBI, aJlIebHBIC T€HBI, aJIbTCPHATHBHBIC
MPU3HAKHU, TOMUHAHTHBIN U PELIECCUBHBIN MPU3HAK, TOMO3UI0Ta, TETEPO3UTOTA, YHCTAS
TUHUSA, THOpunel, reHoTHi, ¢eHotmi.  OCHOBHBIE  METOABI  T'C€HETHKU:

T H6pH,E[OHOFI/I‘l€CKHfl, HHTOHOFHHCCKHﬁ, MOHCKyJ’IHpHO-FGHCTI/I‘lCCKI/Iﬁ

3.3

3.4
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MonorubpugHoe ckpeuiuBanue. [lepBblii 3akoH MeHzaensl — 3aKOH €IUHOOOpasus
THOPHUIIOB TIepBOTO MOKOJIeHU. [IpaBmno noMuHMpoBaHusA. BTopoit 3akon Menmens —
3aKOH pacHielUIeHUs] Tpu3HaKoB. LluTomorndyeckue OCHOBBI MOHOTHOPHIHOTO
CKpeIlMBaHus. [ MIoTe3a YUCTOTHI FaMeT.

AHanusmupyromee ckpemmuBaHue. I[IpoMeXyTOuHBIH — XapakTep  HacJeIOBaHMSL.
Pacmennenne Npu3HakoB MPU HEMTOJIHOM JOMHUHUPOBaHUH.

JurnbpugHoe ckpemuBaHne. Tpetwmii 3akoH MeHaens — 3aKOH HE3aBHCHMOTO
HacJieIOBaHus MPU3HaKOB. L{uTonornyeckre OCHOBBI AUTHOPHIHOTO CKPEIIUBAHNSI.
CuerienHoe HacnemoBaHne Tpm3HakoB. Pabotsr T. Moprana. CremneHHOE
HacJIeJOBaHNE T'e€HOB, HapylICHHE CLEIUICHUS MEXAy TeHaMHd. XPOMOCOMHAas TEOpHs
HACJIEICTBEHHOCTH.

I'eneruka moma. XpoMOCOMHBIA MEXaHU3M OMpEeNeHHs Mojla. AYTOCOMBI M MOJIOBBIE
XpoMocoMbl. ['oMoraMeTHbld W TIe€TepOraMeTHbIM IMoJ. ['eHeTuyeckas CTpyKTypa
MOJIOBBIX XpoMocoM. HacnenoBanue npu3HaKoB, CIETJICHHBIX C TIOJIOM.

I'enotun kak pemnoctHas cuctema. [lnedoTponuss — MHOKECTBEHHOE JACHCTBHE IEHa.
MHOXeCTBEHHBII aIJICIIN3M. B3aumonelictBue HeaJUIeIbHBIX T'€HOB.

Kommnementapaocts. Onuctas. [lonumepus

BsaunmopeiictBue reHoTrma u cpenpl mpu (opMupoBaHWH (QeHoTHra. 3MeHInBOCTD
npu3HakoB. KadecTBEHHbIE W KOJMUYECTBEHHBIC TMPHU3HAKH. BUABI HM3MEHYUBOCTH:
HEHACJIe/ICTBEHHAS U HACIIE/ICTBEHHASI.

MopmudurkanuoHHass W3MEHUYMBOCTh. Pollb cpenbl B popMHpOBaHHH MOJU(DUKAIOHHON
n3MeHunBocTH. HopMa peakin npusHaka. BapualimoHHBIN psj M BapHallMOHHAST KPHBast
(B. Horanncen). CBolicTBa MOTU(PHUKAITMOHHOW N3MEHUYHUBOCTH.

I'eHoTunuueckas M3MEHUYMBOCTh. (CBONCTBa T€HOTUIMYECKOHM W3MEHYMBOCTU. Busl
TCHOTUITNYCCKON M3MEHYMBOCTH: KOMOMHATHBHAS, My Tal[MOHHASI.

KomOnHaTHBHAs M3MEHUYMBOCTH. MeH03 | TOJIOBOM IMPOIIECC — OCHOBa KOMOWHATHBHOW
W3MEHYMBOCTH. Pob KOMOWHATHBHOM W3MEHUYMBOCTH B CO3JAHUM TE€HETHYECKOTO
pa3Ho00pasus B Ipeiesiax OTHOTO BU/IA.

MyraronHass W3MEHYMBOCTh. BuIbpl MyTammid: TEHHBIE, XPOMOCOMHEIC, TEHOMHBIC.
CrioHTaHHBIE U WHAYIIMPOBAHHBIE MyTaluu. SIepHbIe U IUTOILIa3MATHYECKUE MYTaIllH.
Comatndeckre U TIOJIOBBIC MyTaliu. [ [piarHBI BOSHUKHOBEHMS MyTaliid. MyTareHsl i ux
BIMSIHUE HA OpPraHUM3Mbl. 3aKOHOMEPHOCTH MYTAlIMOHHOTO TIpolecca.  3aKOH
TOMOJIOTHYECKHX PAIOB B HacheAcTBeHHOM m3mernunBocty (H.M. BaBuiioB). Baesinepraas

HN3MCHYMUBOCTh U HACJICACTBCHHOCTD

Kapuortun uenoBeka. MexayHapoaHas mporpaMmMa HCCIE€IOBAaHUSI T€HOMa 4YeJIOBEKa.
Metoapl UM3yYeHHMs] TEHETHUKHA  YEJIOBEKA: T'CHEAIOTHMYECKUH,  OJM3HEIOBBIMH,
UUTOT€HETUYECKUN, MOMYISIUUOHHO-CTATUCTUUECKUM, MOJIEKYISIPHO-TEHETUYECKUH.

COBpeMeHHOC OIpeaACIICHUE TCHOTHIIA: IIOJTHOTCHOMHOC CCKBCHUPOBAHUCE,
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TEHOTUNHpPOBaHUE, B ToM uucie c¢ nomouplo [II[P-ananusza. HacnencTBeHHbIC
3a0oyieBaHnsl 4YejoBeka. ['€HHbIE W XPOMOCOMHBIE OOJIe3HH dYeloBeKa. bojesnu c
HACJICJICTBEHHON TPEpacoNOKEHHOCThI0. 3HAUCHUE MEIUIMHCKOM TEHETHKU B

IIPpEAOTBPAIICHNH U JICUCHUN I'CHECTUYCCKUX 3a00s1eBaHui yesroBeka. CTBOJIOBBIE KIIETKH

JlomecTHkarmisi W celeKmus. 3apoKIeHUE CEICKIMM W JoMecTHKanuu. Yuenwe H.I.
BaBunoBa 0 IeHTpax MPOHMCXOXICHUS W MHOT000pasus KyJIbTypHBIX pacTeHWid. Poib
CEJIEKLIMH B CO3JaHUM COPTOB PACTEHHUH U IOPO )KUBOTHBIX. COpT, Mopoaa, IramMm. 3aKOH
TOMOJIOTHYECKUX PSIIOB B HacieAcTBeHHOM n3MeHnunBocty H.M. BaBusosa, ero 3HaueHnue
JUTSI CEIIEKITMOHHOMN PabOTHI.

MeTonpl  CENCKIMOHHOW  paboThl.  VICKYCCTBEHHBI  OTOOp:  MacCOBBIA U
WHAWBHTyaTbHBIA. DTarmbl KOMOWHAIIMOHHOW ceNleKnuu. VcrbITanne mpon3BoanuTenei
1o MOToMCTBY. OTOOp 110 TEHOTHUITY C TIOMOIIBIO OIIEHKH (DEHOTHUIIA TIOTOMCTBA B OTOOP
10 TEHOTHUIY ¢ moMolsio aHanuza JAHK.

HckyccTBeHHBI MyTareHe3 Kak METOJ CENeKIMOHHON padoThl. PaamannoHHBIA U
XUMAYECKHH MyTareHe3 Kak HCTOYHHK MYyTalluid y KyJIbTypHBIX (DOpPM OpraHM3MOB.
Hcnonp3oBaHre TEHOMHOTO PEAAKTHPOBAHHUA U MeTOAOB pekomOnHaHTHBIX JIHK mms
MOJTyYEHHs] UICXOJTHOTO MaTepuaa i CeJIEKINU.

[lomyyenne monumoNnOB. BHyTpuBHIOBas ruOpumm3aims.  BIM3KOpOICTBEHHOE
CKpelIMBaHue, WM HHOpUAWHT. HepoacTBeHHOE CKpelMBaHye, WK ayTOpHAUHT. | eTeposuc
U ero npuumHbl. Vcronp3oBaHue rereposuca B cenekuuu. OtmanéHHas THOpHIM3aLisL.
[peononenne Oecrionusi MEKBHIOBBIX THOPHIOB. J{OCTWXKEHHS CEeNEKIMH pacTeHU |

KHNBOTHBIX

OOBeKThI, WCTONb3yeMble B OHOTEXHOIOTHUH, — KJICTOYHBIE M TKAHEBBIE KYyJIbTYPHI,
MUKPOOPTraHU3MBbI, UX XapaKTepUCTUKA. TpaanuIioHHAs OMOTEXHOJIOTHS: XJIeO0eUeHHE,
MOJy4YeHUE KHCIOMOJIOYHBIX TPOJYKTOB, BHHOAENHE. MUKPOOHOIOTUIECKUH CHHTE3.
OOBEKThI MHKPOOHOJIOTMYESCKUX TEeXHONOTUH. [Ipon3BoacTBO O€jKa, aMHUHOKHCIOT U
BUTAaMHUHOB. VICKYCCTBEHHOE OIUIOAOTBOPEHHE. PEeKOHCTpyKLMs SIMLEKIETOK U
KJIOHUPOBAHUE KUBOTHBIX. METO/I TpaHCIIJIAHTAIIUH SIIEP KIIETOK.

XpoMocoMHas U reHHast HHKeHepusl. ICKyCCTBEHHBIN CUHTE3 FeHa U KOHCTPYUPOBaHUE
pexomOuHanTHbiX JIHK. JlocTHxkeHHS W TEPCHEKTHBBI XPOMOCOMHOW M TEHHOM

UHKeHepuHr. MeauimHckre OnoTexHonoruu. Mcmnoap30BaHne CTBOJIOBBIX KIIETOK
Cucrema 1 MHOrooOpasue OpraHu4ecKoro Mupa

Buonoruueckoe pazHooOpasue opraHu3mMoB. COBpEMEHHAsi CHCTEMa OPraHMYEeCKOro
mupa. [IpuHIMTB KIaccupukanuu opranu3mMoB. OCHOBHBIE CHCTEMATHUECKUE TPYIIITBI
OpraHU3MOB.

OCOOCHHOCTH CTPOCHUSI M IKU3HEJESITEIBHOCTH OJHOKIETOYHBIX OPraHW3MOB.
Bakrepun, apxeu, OIHOKJIETOUHBIE TPHOBI, OIHOKIETOYHBIE BOAOPOCIH, IpPYyTHe
npotuctbl. KosioHMaJIbHBIE OpraHu3Mbl. JIBHKEHUE OJHOKJIETOYHBIX OPraHU3MOB!
amMEOOMIHOE, KTYTUKOBOE, PECHUYHOE. 3alluTa y OJIHOKIETOYHBIX OpraHH3MOB.

PaSHpa)I(I/IMOCTB Y OAHOKJIETOYHBIX OPraHU3MOB. Takcucer

4.2

MHorokJieTouHble pacTeHusi. B3auMOCBS3b 4YacT€! MHOTOKJIIETOYHOI'O OpraHu3Ma.
Tkanu, opraHbl U CUCTEMBbl OPraHOB MHOIOKIJIETOUHOIrO opraHuszMa. OpraHusM Kak

enuHoe Iienoe. Tkanm pacTeHmid. THWIBI pacTUTENBHBIX TKaHEH: oOpazoBaTenbHAas,
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IMMOKpPOBHAaA, MPOBOAAIIAA, OCHOBHAA, MCXaHUYICCKaA. OcobeHHoCTH CTpOCHMUA, (bYHKHHfI

Y PacIoJIOKEeHUs] TKAaHEH B OpraHax pacTeHUM

BereratuBHble M TeHEpaTHBHBIE OpraHbl pacTeHUil. DYHKIUU OpPraHOB U CUCTEM
opranoB. Kapkac pacrenmii. J[Br>keHHE MHOTOKJICTOYHBIX PACTCHUUN: TPONMHU3MBI U
HacTud. [lormomerne BoAbl, YIIIEKHCIOTO Ta3a 1 MUHEPAIbHBIX BEIECTB PACTECHUSIMHU.
Heixanue pacrenuii. uddysus ra3oB yepe3 MOBEPXHOCTh KIETKU. TpPaHCIIOPTHBIC
CHCTEeMBI pacTeHuil. Brienenne y pacTeHuid. 3amunra y MHOTOKIETOYHBIX PAaCTECHHM.
Kytukyna. Cpencrsa nacCUBHON M XUMUUYECKON 3alIUTHL. DUTOHIIUIEL.

PazmpaxkuMocTh W pPErymnsIusl y OpPTraHM3MOB. Pa3mpakuMocTh W peryisinus y

MHOTI'OKJICTOYHBIX paCTeHI/Iﬁ. PocTtoBkie BC€IICCTBA U X 3HAYCHUC

4.5

MHOrOKJIETOUHbIE KMBOTHBIC. B3auMOCBS3b 4YacTell MHOTOKJIETOYHOTO OpPraHU3MA.
Tkanm, opraHsl U CHCTEMBI OPraHOB MHOTOKIIETOYHOTO opraHm3Ma. OpraHu3M Kak
enuHoe 1enoe. I'omeocras. TkaHU KUBOTHBIX M YeJIOBEKa. THIIBI KUBOTHBIX TKaHEH:
SMHUTENHANbHAS, COSNWHUTENbHAS, MBIIedHas, HepBHas. OCOOCHHOCTH CTpPOCHHS,

(yHKIUH B pacnojoKeHUs TKaHEH B OpraHax >KUBOTHBIX U UEJIOBEKa

4.6

OpraHsbl U CUCTEMbI OPTraHOB UBOTHBIX. DYHKIIMU OPraHoB U cucTeM opraHos. Omnopa
Tena OpraHu3MoB. CKeneTbl OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX >KMBOTHBIX.
Hapy>x#ublit 1 BHyTpeHHMI ckeneT. CTpoeHHe U TUIIBI COeMHEHNS KOCTEH.

JIBrM>KeHHEe MHOTOKJIETOYHBIX KUBOTHBIX. [InTanne ®UBOTHEIX. [InTaHNe MO3BOHOYHBIX
JKUBOTHBIX. J[pixaHue kuBOTHBIX. KoxxHoe npixanue. XKabepHoe u JErouHoe JbIXaHue.
JIpIXaHVe MO3BOHOYHBIX JKUBOTHBIX. DBONIOIMOHHOE YCIOKHEHHE CTPOCHUS JIETKUX
II03BOHOYHBIX JXKUBOTHBIX. /[pIXaTenbHas cUcTeMa 4enoBeka. MexaHu3M BEHTHIISLUU
JErKUX y NTULl U MIIEKOIUTAKOMUX. TpaHCIOPT BELECTB Yy OpraHu3MoB. TpaHcropt
BEIIECTB y JKMBOTHBIX. KpoBeHOCHas cucrema u e€ opransl. KpoBeHOCHas cucreMa
MO3BOHOYHBIX JKMBOTHBIX. Kpyru kpoBooOparieHus. IBOJIOIUOHHBIE yCIOKHEHUS
CTPOEHUSI KPOBEHOCHOMN CHCTEMBI IO3BOHOYHBIX )KMBOTHBIX. BBI/IeNeHNE Y OpraHU3MOB.
Brinenenne y xuBoTHbIX. CokpaTturtenbHble Bakyonu. Oprasbsl BblieneHus. CBs3b
MOJIOCTH Telda C KPOBEHOCHONW H BBIJCIUTENIBHON CcHCTEMaMHu. Beinenenne y
MO3BOHOYHBIX >KMBOTHBIX. 3alUTa Y MHOTOKJIETOYHBIX XUBOTHBIX. [IOKpOBBI M HX
MIPOU3BOJHBIE.

PasppaxuMocTh M peryisuus y OpPraHu3MOB. Pa3Ipa)kMMOCTb y OJHOKJIETOYHBIX
oprau3MoB. Takchchl. PazapaXMMOCTh M pEryssilus Y MHOTOKJIETOYHBIX PacTEHHI.
PocToBble BelecTBa U UX 3HAYEHUE.

HepsHas cucrema u pediieKTopHas peryisLus y MHOTOKJIETOUHBIX )KUBOTHBIX. HepBHas
cucTeMa M e€ OTHAEeNbl. DBOJIOIMOHHOE YCIOKHEHHE CTPOEHHUS] HEPBHOW CUCTEMBI Y
JKUBOTHBIX.

Pa3paboTtka anroputMoB U porpamm Juist 3pPeKTHBHON (HYHKIIMOHAIBHOW aHHOTAIIUH
TE€HOMOB, TPAaHCKPUIITOMOB, ITPOTEOMOB, METa00JIOMOB MUKPOOPTaHU3MOB, PACTEHHUH,

KHUBOTHBIX U YCJIOBCKA

OpFaHI/IBM YCJIIOBCKA 1 €TI0 31I0POBLE

5.1

Opransl U CHUCTEMBI OpPraHoB dYenoBeKka. OTAeNsl TOJOBHOTO MO3Ta TMO3BOHOYHBIX
KUBOTHBIX. Pedekc u peduiekropHas nyra. be3ycnoBHble U yclIOBHBIE PEQIIEKCHI.

T'ymopanbHast perynsiuus U SHAOKpPUHHAs CUCTEMa >KMBOTHBIX M uesoBeka. JKenessl




SHIOKPUHHOU CUCTEMBI U UX TOPMOHBI. JleiicTBUE TOpMOHOB. B3auMocBsI3p HEpBHOU U
SHAOKPUHHOM cructeM. ['nmoranamo-runodusapHas cucrema. Pediiekc u pediiekTopHas

nyra. be3ycioBHBIE U yCIOBHBIE pEQIIEKCHI

5.2

3ammra opraHuzMa oOT OonesHeil. MMMmyHHas cucreMa dYenoBeka. KieTouHbId u
TYMOpaJbHBIH ~ HMMYHHUTET. BpoXnéHHbll, mnpHOOpeTEéHHBIH  criennUIecKui
UMMYHHTET. Teopus KioHanbHO-ceneKTHBHOTO nMMyHuTeTa (I1.0pnux, ©.M.bepuer,
C.Tonerasa). BocnanuTensHble OTBETbI OPraHU3MOB. Posib BpOXXAEHHOIO UMMYHHUTETA

B pa3BUTHUU CUCTCMHBIX 3a00JIeBaHUM

53

5.4

5.5

KposenocHas cucrema u e€ opransl. Cepiie, KpOBEHOCHBIE COCyABl U KpoBb. Kpyru
KpoBooOpamenus. Paborta cepaia u e€ perymsanus
Heixanwe dwemoseka. [Auddys3must ra3oB uepe3 MOBEpXHOCTh KIETKH. JlpIxarernpbHas

CHCTCMA 4YCJIOBCKA. I[I:IX&TGJ'II:HEUI IMMOBCPXHOCTh. PCFyJ'IiII_II/ISI JbIXaHWA. I[I:IX&TGJ'II)HI)IG

00BEMEI

HI/IH_ICBapI/ITeJ'ILHaH cucteMa d4ejaoBeka. Otaensl IMAOICBAPUTCIIBHOI'O  TPaKTa.

HI/IHICBapI/ITCJII)HI)Ie JKECIIC3bI. BHYTpI/IHOJ'IOCTHOC 1 BHYTPHUKIICTOUYHOC MUIIECBAPCHUC

5.6

IlokpoBel u wux mpousBoaHble. Opranbl BblgeneHus. Ilouku. Crpoenue u
(dyakmonnpoBanue HedpoHa. DuibTparysi, CeKpenrs U oOpaTHOE BCaChIBaHUE Kak

MeXaHH3MBI paboThl OpraHoB BeleseHus. OOpa3oBaHHe MOYH y YeJOBeKa

5.7

6.1

JIBrmkeHHe UenoBeka: MpllieuHas cuctema. CKeJIeTHBIC MBIIIIBI U UX padoTta. CTpoeHHUe

Y THIIBI COETMHEHUS KOCTEN
Teopus aBomonmy. Pazputue )xu3Hu Ha 3emiie

OpomonuoHHas Teopus Y. [JapBuHa. Ilpennocbuiku BO3HUKHOBEHHS JapBUHU3MA.
Kuznp u HayuHas aesrensHocTh Y. [lapBuHa.

JBwxkyme cwisl 3BoionMud BuaoB mo Y. [lapBuHy (BbICOKas HHTEHCHBHOCTH
pa3sMHOXKEHUSI ~ OpraHW3MOB,  HACJIE[ICTBEHHas  HM3MEHYHMBOCTH, Ooprba  3a
CYLIECTBOBAHHUE, ECTECTBEHHBIN M UCKYCCTBEHHBIN 0TOOD).

Odopmnenne cunTeTHyeckoil Teopum HsBodronmu (CTD). HelitpansHas Teopus
sBosronnu. CoBpeMEeHHAs SBOJIOLMOHHAS OHMOJIOTHs. 3HaYSHUE YBOIIOLIMOHHON TEOpUH

B ()OPMHUPOBAHNH €CTECTBECHHO-HAYYHOU KapTUHBI MUPA

6.2

[omynauus kak 3neMeHTapHas eAuHuIa 3Bomonnd. CoBpeMEHHBbIE METOABI OLEHKH
TeHETHYECKOr0 pa3HoOoOpa3us M CTPYKTyphl momyisauuil. M3meneHue reHodoHna
HOIYJSIMUA KAk 3JIeMEHTapHOE HBOJIOLMOHHOE SBJIEHUE. 3aKOH I'€HETUYECKOIO
paBHoBecus k. Xapau, B. BaitnOepra.

OneMeHTapHble (aKTOPBl (ABWXKYIIME CHIIBI) SBOJIONUH. MyTalMOHHBIH TpoIiecc.
KomOunartuBHass wu3MeHuMBOCTh. Jlpeiid reHoB — ciydaiiHble HEHaNpaBJICHHbIC
M3MEHEHUS 9acTOT ajuiesnielt B momyssimusx. Dddext ocHoparens. Murpanuu. M3omanums
NOMYJISIIMIN: reorpaduyeckas (IpOCTpaHCTBEHHAs ), Onoornyeckas (pernpoayKTHBHAS).
EcrectBeHHBIll 0TOOp — HampaBisromuil hakTop 3BoIoUH. DPOPMBI €CTECTBEHHOTO
oTOOopa: ABIWXKYIIUH, CTaOMIM3UPYIOMNN, pa3pbiBaomuil (qu3pynTuBHbIH). [lomoBoit
otoop.




[IprucnocoOneHHOCTh OPraHu3MOB KakK Pe3yJIbTaT MUKPOAIBOJIOUWH. BO3HHKHOBEHHE
MIPUCTIOCOOJICHUIA y OpraHm3MoB. ApoMopdo3sl U uauoamanrtanuu. [Ipumepsr
NPUCTIOCOOICHHI Y OpraHu3MOB. OTHOCUTEIBHOCTD IPUCTIOCOOJICHHOCTH OPTaHU3MOB.
Bun, ero xputepun u crpykrypa. BumooOpa3oBaHre Kak pe3yibTaT MHKPOIBOIIOIHH.
W3onsmus — kmovyeBoi haktop BuapooOpazosanus. [yt u cnocoObl BHA00Opa30BaHHUS:
aJUIoNIaTPUIeCKoe (reorpaduueckoe), CUMITaTPHIECKOe (?K0ITOTHYECKOE),
«MTHOBEHHOE» (TIONHIIIONAN3AIs, THOpuan3amus). JITMTeNbHOCTh ABOIOMUOHHBIX
MPOLIECCOB.

MexaHnu3MBI (HOPMHUPOBAHUS OFOJIOTHIECKOTO pa3HOOOpa3usl.

Ponp 5BOMIOIIMOHHON OHONIOTMM B pa3pa0OTKE HAYYHBIX METOJOB COXPaHEHHS
O0mopa3zHooOpasusi. MUKPOAIBOMIONUS W KOJBONIONWS IAPa3UTOB M WX XO35EB.

MexaHu3mbl (OpMUPOBAHUS YCTOHUUBOCTH K aHTHOMOTHKAM H CTIOCOOBI OOpBHOBI ¢ Hel

6.3

6.4

MeTtoapl u3ydeHUs MakpodBoiionuu. IlameoHTonornyeckue MeETONbl H3YUEHHS
sBosronuu. [lepexonnsie GopMbl U GUITIOTCHETHUECKUE PSIIIBI OPTaHU3MOB.
Buoreorpaduueckne Meronbl usydeHus sBodonmd. CpaBHeHue Quopsl U (ayHbI
MaTepUKOB M OCTPOBOB. buoreorpaduueckne obmactu 3emiu. BUOBI-3HIEMHUKH U
PEITUKTHI.

OMOPHOIOTUYECKHE U CPABHUTEIBHO-MOP(HOIOTHUECKIE METO b H3YUEHUSI IBOIIOLHH.
'eHeTHYeckre MEXaHW3MBl SBOJIONMHM OHTOT€HE3a W MOSIBICHHS 3BOJIOIUOHHBIX
HOBIIECTB. ['OMONOrMYHBIE M aHAJIOTWYHBIE OpraHel. PynuMeHTapHbBIE OpraHbl H
aTaBU3MbI. MOJIEKYISIPHO-TEHETHYECKHE, OMOXUMHUECKIE M MaTEMaTHIeCKUE METO/IbI
U3y4eHHs 3BOMIOLUH. ['oMonoruuHsle TeHbl. COBpPEMEHHbIE METOIbl IOCTPOSHHUS
(UIIOTEHETUIECKUX ACPEBHEB.

XPpOMOCOMHBIE MYTaLlUU U 3BOJIFOLIUSI TCHOMOB.

O6mme 3akoHOMEpHOCTH (TMpaBmia) SBOMIONKMKA. HeoOpaTUMOCTh  IBOJIOIHUH.

A,I[aHTI/IBHaSI paguanuys. HepaBHOMepHOCTL TEMIIOB 3BOJIFOITUN

Hay4nble runoTessl MPOUCXOXKAEHUS KU3HU Ha 3emiie. AOHOreHe3 M MaHCIEePMUS.
JloHayuHble TIpeICTaBIEHUS O 3apOXKIACHUM JKU3HU (KpealuoHu3M). [umoresa
MOCTOSTHHOTO CaMO3apOXIEHUs KU3HU U €€ omnposep:keHHe omneltamu O. Pemnu, JI.
Cnamnannanmy, JI. [actepa. [IpoucxoxaeHune >KiU3HA U aCTPOOHOIOTHSI.

OcHOBHBIE JTalbl HEOpraHu4yeckod osBomounu. llmanerapHas (reosoruveckas)
IBOJIIONMSA. XUMHYECKast IBOIIONHS. AOUOTCHHBI CHHTE3 OPraHUYECKUX BEIICCTB W3
Heopraunyeckux. Ompir C. Mwumiurepa u I'. HOpu. OOpa3zoBaHue HOIMMEPOB W3
MoHoMepoB. KoarepBatnas runore3a A.M. Omapuna, runore3a IEpBUYHOTO OyJIHOHA
Jx. Xonnueiina, renerndeckas runoresa I'. Mémnepa. Pubo3umsr (T. Yek) u runoresa
«vupa PHK» V. I'un6epra. @opMupoBanre MeMOpaH U BOSHUKHOBEHHUE MPOTOKIIETKH.
Uctopus 3emmm u Meronpl €€ wusydeHus. VckomaeMble OpraHM4eCKHE OCTaTKH.
I'eoxpononornss m e€ wmeroasl. OTHOcHTENbHAass M aOCONIOTHASI TEOXPOHOJIOTHSL.
I'eoxpoHonOrnYeckas mkasua: 30Hbl, Ipbl, HEPHOABL, ATOXU.

HaganpHeie sTanbl opranndeckoi sBomonnu. [losBiaerne u 3BOTIONHS MEPBBIX KIETOK.
Opomonusi  MeTtabonu3ma. Bo3HHKHOBeHHME mepBbIX 3KocucTeM. CoOBpeMEHHbIE
MUKpOOHBbIE OMOIIEHKH Kak aHaJlor MepBbIX Ha 3emiie coobmiectB. CTPOMaTONUTHI.

[IpoxapuoTel ¥ YKapHOTHI.




[Ipoucxoxnenue sykapuoT (CUMOHOTeHe3). DBOIOLHUOHHOE IPOUCXOKACHUE BUPYCOB.
[IponcxoxneHrne MHOTOKJIETOYHBIX OpPTaHW3MOB. BO3HWKHOBEHHE OCHOBHBIX TPYIII
MHOTOKJIETOUHBIX OPTaHU3MOB.

OCHOBHBIE ATalbl IBOJIONHMH BHICIIMX pacTeHuH. OCHOBHBIC apoMOpP( O3Bl PACTCHUH.
Brixon pacrenuit Ha cymry. [losiBieHre CIOPOBBIX PACTEHUI U 3aBOCBAHKUE UMU CYIIIH.
Cemennsie pacrenus. [IponcxoxneHne MBEeTKOBBIX PACTEHHM.

OCHOBHEBIE 3TaIbl BONIONWHU KUBOTHOTO Mupa. OCHOBHBIE apoMOP(O3bl KUBOTHBIX.
Bennckas ¢ayna. KemOpuiickuii B3pbIB — TOSBICHHE COBPEMEHHBIX THUMOB. llepBEie
XOpAOBbIe XKWBOTHBIE. JKW3HBP B BOJie. DBOIIOLHWS TMO3BOHOYHBIX. lIpomcxoxnenne
ampubuit u pentwiuii. I[lpoucxoxaeHWE MICKONMUTAIOMMX W Tl [IpuHIUN
KIIF09eBoro apomopdo3a. OcBoeHne 6€CIIO3BOHOYHBIMA 1 TTO3BOHOYHBIMH YKUBOTHBIMHU
CyIH.

PazButre xu3HM Ha 3emiie 10 3paM W TIEPHOJAM: apXeu, MPOTEepPO30M, IaIe030M,
Me3030H, kKaiHo30i. OO0Ias XxapakTepucTHUKa KIMMaTa U T'€OJIOTHYECKUX IMPOIECCOB.
[osiBieHMEe W pacuBeT XapaKTepHBIX OPraHW3MOB. YTJIe0O0pa3oBaHHUE: €ro yCIOBHS U
BJIMSIHUE HA Ta30BbIi cocTaB aTMOC(EpHL.

MaccoBble BEIMHpPaHUS — SKOJIOTHYECKUE KPU3UCHI Ponutoro. [IpuauHsr u cinencTBust

MaccOBBIX BbIMHpaHuil. COBpeMEHHBIHM 3KOJIOTHYECKHI KPU3UC, €r0 0COOEHHOCTH

6.5

Pazmenst w 3amaum  amTpomosiorumd. Mertoabl  anTpomosoruu. CTaHOBICHUE
TIPENICTABICHUH O IPOUCXOXKIeHNH YenoBeka. COBpeMEHHbIE HayYHBIE TEOPHHL.
CxoacTBO uenoBeKa € OJKUBOTHBIMH. CHCTEMaTHYecKOe IIOJMIOKCHHE YeJIOBEKa.
CBHIIETENECTBA CXO/ICTBA YEIIOBEKA C )KMBOTHBIMHU: CPABHUTEIHHO-MOP(HOIOTHIECKHE,
3MOpHUoOSIOTHYECKHe, (PU3H0I0r0-OMOXUMUYECKHUE, TIoBeAcHUecKre. OTINYMsI YeI0BeKa
OT XHUBOTHBIX. [IpsAIMOX0X/IeHNE W KOMIUIEKC CBSI3aHHBIX C HUM NPHU3HAKoB. Pazputne
TOJIOBHOTO MO3Ta U BTOPOM CUTHAIBHON CUCTEMBI.

Jewxymme cuisl  (pakTOppl) aHTPONOTeHe3a: OWOJOTHYECKHE, COIHAbHEIE.
CooTHolieHHe OUOJIOTHYECKHUX M COLIMATIBHBIX (PAKTOPOB B aHTPOIIOTCHE3E.

OCHOBHBIE CTaJINM AHTPOIOTEHE3a. ABCTPAJONUTEKH — JIBYHOTHE NPEIKU IOICH.
UYenoBek yMenblil, IEPBbIE U3rOTOBIEHUS OpyAUi Tpyaa. HenoBek NpsAMOXOIAIIUN U
MIEPBBIA BBIXOA JIONEH 3a mpenensl Adpuku. YemoBek reipenbOeprckuii — oOmImid
MpEeIOK  HEaHJepTadbCKOrO  YeJIOBEeKa H  dYelioBeka  pa3ymHoro.  YemoBek
HEaH/IEePTANbCKUH Kak BHJ IIIOJIEH XOJNOMHOro KimMaTta. YelnoBeK pa3yMHBIN
COBPEMEHHOTO THIA, JCHHUCOBCKUI YeIOBEK, OCBOCHHE KOHTHHEHTOB 3a IpelaeiamMu
Adpukn.

DOBOIIIOIUS COBPEMEHHOTO UesioBeKa. EcTecTBeHHBIH O0TOOp B MOMYJISNUSAX YeIOBEKA.
MyrtannonHblil nponecc ¥ monmuMopdusM. IlomynsnroHHbIE BOJHBI, JIpeid TeHOB,
MuTpanvst ¥ «3PEHEKT OCHOBATENSD B TOMYJISIIUIX COBPEMEHHOTO YEIIOBEKA.
Yenoseueckue pacwl. [lonsTre o pace. bonbIiime pacer: eBporieonHas (eBpasuiickas),
aBCTpaIO-HETPOUAHAS (PKBATOpHANbHAS), MOHTOJOMIHAS (a3MaTCKO-aMEPUKAHCKAs).
Bpems v mytu pacceneHusi uejgoBeKa MO IUTaHEeTe. EIMHCTBO YEIOBEYECKUX pac.
Hayunas mecocToATensHOCTh pacu3Ma. [IpHUCIIOCOOICHHOCTh YeNoBEeKa K Pa3HBIM
YCIIOBUSIM OKpY>Karomel cpeasl. BnusHue reorpaduueckoil cpesl U apetida reHoB Ha

MOp(}oIIOTHI0 U (HU3HOJIOTHIO YEeTIOBEKa




DKOCHUCTEMBI U MNpUCymunue UM 3aKOHOMCPHOCTHU

7.1

Paznmenst u 3amaun skonorun. CBS3b SKOJIOTHH C IPYTUMH HAyKaMH.
Mertonet skosioruu. [loneBpie HAOMOACHUS. DKCIIEPUMEHTBI B OKOJIOTHUU: TIPUPOIHBIC H
naboparopHsie. MojenupoBaHHe B JKOJOTHH. MOHWUTOPHHT OKPY’KAaIOIIEH Cpembl:

JIOKaJIbHBIH, pErMOHANBHBIN U TTO0ANBHBIN

7.2

7.3

Okonornueckue (aKTOppl W 3aKOHOMEpHOCTH uX JAeiicTBus. Kiaccudukarms
DKOJIOTHICCKUX (PaKTOPOB: aOMOTHYECKHE, OMOTHYECKHE, aHTpororeHHsie. OOmme
3aKOHOMEPHOCTH JEHCTBHS JKoJOormueckux QaxkTopoB. IIpasmno muammyma (K.
mpenrens, 0. JInbux). TomepaHTHOCTh. OBPHUOMOHTHBIE W CTCHOOHMOHTHEIC
OpraHU3MBbI.

AobnoTtmdeckue ¢daktopel. CBeT Kak 3JKojJormdeckmii (akrtop. JleiicTBHe pa3HBIX
YYaCTKOB COJIHEYHOT'O CIIEKTPa HA OPraHWU3MBl. DKOJOTHYECKUE TPYIIbl paCTEHHH H
JKUBOTHBIX IO OTHOIIIEHUIO K cBeTy. CUTHaIBbHAS poJh cBeTa. DoToneproansm.
TemmepaTtypa kak skosoruueckuii ¢akrop. JeiicTBue temmnepaTypbl Ha OpPTraHU3MEI.
IlolikunoTepMHbIE U FOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE H CTEHOTEPMHBIE
OpraHu3MBl.

BraxkaocTs kak skonormyeckuii hakrop. [IprcrnocoOnennst pacTeHuil K MOIEPIKaHUIO
BogHOoro Oananca. Knaccudukarms pacreHuii mo oTHOIIEHHIO K Bojie. [IpucnocobneHust
JKUBOTHBIX K MI3MEHEHHIO BOJIHOTO PEKUMA.

Cpezn)l oOHuTaHus OpraHMsMoOB: BOAHAsA, HA3CMHO-BO3AYylIHAA, ITIOYBCHHAA, FHy6I/IHHa$1
MONITOYBEHHAs, BHYTpHOpraHuzMeHHas. DU3HKO-XMMHUYECKHE OCOOEHHOCTH Cpen
obutanust oprann3MoB. [IpucrocoOieHus OpraHM3MOB K JKU3HHU B Pa3HbIX Cpeiax.
buonornueckne putrmel. BHemmame w BHyTpeHHHE PUTMBIL. CyTOUHBIE W TOAMYHBIC
puTMBL. [IpHCTIOCOOICHHOCTS OPraHU3MOB K CE30HHBIM U3MEHEHHSIM YCIIOBUH KH3HH.
Kuznennsie popmbl oprannzMoB. [lonsaTre o xu3HeHHOH hopme. XKuzHeHHBIE (HOPMBI
paCTeHHﬁZ ACPEBbA, KYCTapHUKHU, KYCTApHHUYKHW, MHOI'OJICTHHUEC TpaBbl, OAHOJICTHUEC
TpaBbl. JKW3HEHHBIE (OPMBI KMBOTHBIX: THUAPOOWOHTHI, T€OOHMOHTHI, a3POOHOHTHI.
OCoOCHHOCTH CTpOCHHUS 1 00pa3a )KHU3HH.

buorndeckne (dakropel. Buael OMOTHYECKMX B3aWMONEHCTBUI: KOHKYPEHIIHSA,
XUIIMHAYECTBO, CUMOMO03 U ero (Gopmel. [lapa3uTusm, Koomepaius, MYyTyaJlu3M,
KOMMeHCaITu3M (KBapTUPAHTCTBO, HaxJieOHN4YecTBO). HeTpoduueckue B3anMoaeicTBUS
(Tonmuueckue, Gopuueckue, hadpuyeckue). 3HaUCHUE OMOTHUSCKUX B3aMMOJICHCTBUI
JUIL  CYIIECTBOBaHMsI OpPraHU3MOB B cpelle obOuTaHus. [IpHHIUMI KOHKYPEHTHOTO

HCKIIIOUYCHUA

OKOJIOTHYECKHE XapaKTEepUCTUKW momynauuu. llomynmsamus kak —Ouosnornyeckas
cucrema. Ponb HeomHOpPOAHOCTH cpenbl, (U3NUECKUX OapbepoB M OCOOCHHOCTEH
Ouwoylornu BUJIOB B (HOPMHUPOBAHUM TIPOCTPAHCTBEHHON CTPYKTYpBI TOMYJISIIUH.
OCHOBHBIE MTOKa3aTENH MOMYJIALNN: YUCIEHHOCTb, INIOTHOCTh, BO3pacTHas U MOJIOBas
CTPYKTYpa, pOKIa€MOCTb, IPUPOCT, TEMII POCTa, CMEPTHOCTb, MUT'PALIUSL.

DKosnorugeckas cTpykrypa monyssun. OneHKa YMCIeHHOCTH MOMyJ siun. JJnHamuka
MOMyJIALMU U €€ peryisinusa. buotudeckuil moteHnyan nomyaauuu. MoaenupoBanue

JUHAMUKU HOITYJIAUHA. KpI/IBI)Ie pocCTa YUCICHHOCTHU IOITYJIALN. KpI/IBBIe BbBIDKHBaHUA.




Perynsiius 4McIeHHOCTH NOMYJISIUI: POIb (aKTOPOB, 3aBUCINUX U HE 3aBUCAIINX OT
IJIOTHOCTHU. DKOJIOTHYECKUE cTpaTeruu BUIOB (I- u K-cTparerun).

[Nonsitue 00 skonormueckoi Humie Buaa. MecrooOuTanue. MHOrOMepHas MOMAECIH
skojornuecko Humm JHx.JM. XaruuHcoHa. Pa3mepsl 3KOJOTHYECKOW HUIIIM.
[loTeHmanbHas U pean30BaHHAS HUIIH.

Bun kak cucrema momynsanuil. Apeaibl BUIOB. BUabl M WX KM3HEHHBIE CTPATETHH.
3aKOHOMEpPHOCTH TIOBEACHWS W MHTPalWid >KUBOTHBIX. bHONOrHUecKkne WHBA3WU

JYXEpPOAHBIX BUOB

7.4

7.5

7.6

CoobmectBa oprann3MoB. brorieHo3 u ero cTpykTypa. CBs3u MeXAy OpraHn3MaMu B
ouoreHo3e. DxocucrteMa Kak oTkpbiTas cucreMa (A./[x. Tencin). OyHKIIMOHATBHBIC
OJIOKM OpraHM3MOB B OKOCHUCTEME: MPOAYLEHTH, KOHCYMEHTHI, PEIyIEHTHI
Tpoduueckne ypoBau. Tpoduueckue nenu u cetn. AGHOTHIECKHE OJIIOKH IKOCHUCTEM.
[TouBs! 1 MBI B 3KOCcHcTeMaxX. KpyroBopoT BelIECTB M MOTOK SHEPTUU B SKOCUCTEME.
OCHOBHBIE TOKa3aTeld SKOCUCTEMBbl. bromacca W NpoAyKUHS. IKOJIOTHYECKUE
ImUpaMuabl YUCeCII, 6I/IOMaCCI)I " SHCPruu.

HanpaBnenusle 3aKOHOMEpHBIE CMEHBI COOOINECTB — CyKreccud. llepBudHble U
BTOPHUYHBIC CYKHECCHUU U HUX NPHUYNHBIL. AHTpOHOF@HHBI@ BO3Z[€I7[CTBI/I$I Ha CYKIECCCHUH.
KmmakcHoe coobmiecTBo. bruopazHooOpasne v oTHOTa KpyTOBOPOTA BEIIECTB — OCHOBA
YCTOMYUBOCTH COOOIIIECTB.

[IpupogHple  9KOCHCTEMBI.  AHTPONOTEHHBIE  JKOCHCTEMBI.  ATpPO3KOCHCTEMA.
ArporieHos. Paznnuus Mex a1y aHTPONOT€HHBIMHU U IPUPOIHBIMU IKOCHCTEMAaMH.
Ypboakocuctempl. OCHOBHBIE KOMITOHEHTHI ypOoskocucteMm. [opozackas d¢uopa u
¢ayna. CuHaHTpOIU3alus TOpojCKod (ayHbl. Buosnoruueckoe M XO034HCTBEHHOE
3HauYeHHE arpodKOCHCTeM U YpOOIKOCHUCTEM. 3aKOHOMEPHOCTH (POPMHPOBaHUS
OCHOBHBIX B3aUMOJIEHCTBHUI OPraHU3MOB B SKOCUCTEMAX.

[lepeHoc »HEpPrUM W BEUIECTB MEXIY CMEXHBIMH 3KOCHCTEMAaMH. Y CTOMYHUBOCTH
OpraHu3MoB, HOHy.HHHI/Iﬁ " 3KOCUCTEM B YCIOBHUAX €CTCCTBCHHBIX W aHTPOIIOICHHBIX

BO3JIENUCTBUI

Buocdepa — obmennanerapHast 000104Ka 3eMiId, T1Ie CYIIECTBYET WM CyLIECTBOBAaJa
)u3Hb. Yuenue B.U. Bepnauckoro o ouocdepe. Obnactu Ouochepsl u €€ cocras.
JKusoe BemecTBO OMOCheps! U ero QyHKITUH.

3akoHOMEpHOCTH  cymliecTBoBaHUs  Omocdepsl. OcobeHHocTH  Ouochepbl  Kak
rio0abHON 3KOocHcTeMbl. J[MHaMuveckoe paBHOBecue B Ouocdepe. KpyroBopots
BEIICCTB M OMOTeOXMMHUECKHE LUKIBI (yriepoaa, a3ora). PUTMUYHOCTE SIBJICHUI B
ounocdepe.

3oHansHOCTH Ouochepsr. [TonsTre 0 brome. OCHOBHBIE OMOMBI CYIIIU: TYHIPA, XBOWHEIC
jeca, CMEIIAHHbIE M UIMPOKOJIMCTBEHHBIE Jieca, CTENH, CaBaHHbI, ITyCTBHIHH,
TPOTNIMYECKHE Jieca, BEICOKOTOPhs. KiMMaT, pacTUTENbHBIN U )KUBOTHBIA MUpP OMOMOB
CYIIH.

CTpykTypa W (QYHKIHMS >KHBBIX CHUCTEM, OIIGHKA WX PECYpCHOrO IOTEHIMana |

ounocdepHbIX GyHKLMI

DKOJIOTHYECKHE KpU3UChl U UX IMPUYHUHBI. BO3,I[€I>10TBHC YCJIOBCKa Ha 6I/IOC(1)€py.

3arps3HEHHE BO3MYIIHON cpeabl. OxpaHa Bo3Ayxa. 3arpsA3HEHHE BOJHOU CpEIbL




Oxpana BoOAHBIX pecypcoB. PazpymieHue nouBbl. OxpaHa MOYBEHHBIX PECYpPCOB.
H3menenune kiamMara.

AHTpOTIOTEHHOE BO3JCHCTBUE HA pACTUTEIBHBIA M SKUBOTHBIM Mup. OxpaHa
PacTUTENBHOTO U JKHBOTHOTO MUpa. OCHOBHBIC IPUHITUIIBI OXpaHbI MIPUpoAsl. KpacHbie
kauru. Oco0o oxpansiembie npupoanbie Tepputopun (OOIIT). Boranuueckue caasl u
300JI0THICCKHE TTApKH.

OCHOBHBIE TPUHIUIBl yCTOMYMBOTO Pa3BUTHA YEJIOBEYECTBA W  IMPUPOJIBL
PanronansHOE MPUPOIONONB30BAHUE U COXPAHEHUE OMOJIOTMYECKOTO Pa3HOO0Opasus

3emin
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