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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma no yye6HOMY mpeamety "buonorus" (nanee - Ouomgorus) Ha ypoBHE
cpenHero oOmiero oopasoBaHusi pa3paboraHa Ha ocHoBe DefepalnbHOTO 3aKOHA OT
29.12.2012 Ne 273-®3 «O0 obOpazoBanuu B Poccuiickoir @eaepaunn», PI'OC COO,
Konnenmmu npenomgaBanusi yaeOHOTO NpeaMeTa «bHONIOTH)» W OCHOBHBIX TTOJIOKEHUN
benepasibHOM paboyeit mporpaMMbl BOCITUTaHUSI.

VYyebnsiii npeamet «buonorus» yriayoiaéaHoro yposHs uzydenus (10—11 kmaccer)
ABJISIETCSI OJHUM M3 KOMIIOHEHTOB MpeAMETHOM o0nact «EcTecTBEHHO-HAYy4YHbIE
npenmMetsl». CornacHo nonoxeHusiMm ®I'OC COO npoduinbHbe ydeOHbIE MPEAMETHI,
u3ydaeMble Ha YIUIyOJNEHHOM YypOBHE, SBISIOTCA crnocobom nuddepennuanmu
oOy4yeHHs Ha YpOBHE CpeaHero oOiiero oOpa3oBaHUS M MPHU3BAHBI OOECIEUYHUTH
IPEEeMCTBEHHOCTh ~ MEXAY OCHOBHBIM  OOIIMM, CpeAHHM  OOILIUM, CPEIHHUM
MpOo(ECCHOHAIBHBIM U BBICIIMM 00pa3oBaHuEM. B TO ke BpeMsl KaKIblil U3 3TUX
y4eOHBIX MPEIMETOB JAOKEH OBbITh OPHEHTUPOBAH HA NPHUOPUTETHOE pEUICHUE
o0pa3oBaTeNbHbIX, BOCHHUTATEIBHBIX W  Pa3BUBAIONIMX  3aJlay, CBSI3aHHBIX C
npodopueHTanueil oOydarolmuxcss U CTUMYJIUPOBAHUEM HHTEpeca K KOHKPETHOU
o0JacT HAy4yHOrO 3HaHMs, CBS3aHHOIO C OWOJNOrHEeH, MEAMLMHOMN, 3KOJIOTHEH,
MICUXOJIOTUEN, CITOPTOM MJIM BOCHHBIM JEJIOM.

[Iporpamma no yue6HOMY mipeamety "buonorus" ga€t npeactaBlieHUE O LETU U
3aJjayax u3ydyeHus ydeOHoro mnpenmera «buonorus» Ha yriayOnéHHOM YypOBHE,
ompezaenseT  o0sA3arenpHOE  (MHBAPUAHTHOE) NPEIMETHOE  COAEpKAHHME,  €ro
CTPYKTYPUPOBAHHME MO pa3zeliaM U TeMaM, pacipesiesieHue Mo Kiaccam, peKOMEHAYET
MOCJIEIOBATEIbHOCTh M3YUYEHHs] Y4eOHOro marepuajia ¢ y4€TOM MEXKIPEAMETHBIX U
BHYTPUIPEIMETHBIX CBSI3€W, JOTMKH Y4eOHOIO IMpoliecca, BO3PACTHBIX OCOOEHHOCTEN
oOyuarouxcs. B mporpamMMe mo 6Moj0ruM peann3oBaH MPUHLIMI TPEEMCTBEHHOCTH C
M3y4eHUEeM OHOJIOTMM Ha YPOBHE OCHOBHOTO 00IIero o0pa3oBaHus, Onaromaps yemy
MPOCMATPUBAETCSl HANPABJICHHOCTh Ha TMOCJIEAYIOIIEe pa3BUTHE OHOJOTMYECKUX
3HAHWI, OPUEHTUPOBAHHBIX HA (POPMUPOBAHUE ECTECTBEHHO-HAYYHOI'O MUPOBO33PEHU,
HKOJIOTMYECKOTO MBIIUICHHs, MPEACTaBIEHUH O 300pOBOM oOpa3e KHU3HHU, Ha
BOCITUTaHHE OEPEKHOTO OTHOIIEHUSI K OKPY’KAIOIIeH MpupoaHo# cpene. B mporpamme
no OHOJIOTMM TaKXXe IOKa3aHbl BO3MOXKHOCTH yueOHoro mnpenmera «buonorus» B
peanuzauun  TpedboBanuid PI'OC  COO K  IAHUPYEMBIM  JIMYHOCTHBIM,
METalpeAMETHBIM M TPEAMETHBIM pe3yJbTaTaM oOydeHuss U B (HOpPMHPOBAHUU
OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATEIbHON ACSITENILHOCTH O0YUYaIOLIUXCS M0 OCBOCHUIO
coJiepKaHusl OMOJIOrMYECcKOro o0Opa3oBaHMs Ha yPOBHE CPEAHETO 00111ero o0pa3oBaHuUsl.

VYyeOuslii npenMer «buonorus» Ha ypoBHE CpelHEro ooOiero o0pa3oBaHUs
3aBepIaeT OMoJIOrMueckoe 00pa3oBaHUE B IIKOJE U OPUEHTHPOBAH HAa PACIIUPEHUE U
yriayOfieHne 3HaHuid OOydaronuxcsi O >KMBOW NPHUPOJE, OCHOBAX MOJIEKYJSIPHOW U



KJIETOYHOM OHOJIOTUH, AMOPUOJIOTUU U OHOJOTUM Pa3BUTHS, T€HETUKH, CEJICKIIHH,
OMOTEXHOJIOTHH, SBOIOLMOHHOTO YYEHUS U HKOJIOTHH.

N3yuenune yueOHoro mpeamera «buonorus» Ha yriyOJIeHHOM  ypOBHE
OPHMEHTHPOBAaHO Ha TOATOTOBKY OOYYarOMIMXCs K TOCIEAYIOMEMY IOTyYEHHUIO
OMOJIOTHYecKOro 00pa3oBaHus B By3aX M OpraHM3AIMIX CPEAHEro MpodeCcCHOHATBLHOTO
oOpazoBanusi. OCHOBY €ro COJEp>KaHHsI COCTAaBJISET CUCTeMa OMOJOTUYECKUX 3HAHUMH,
MOJIYYCHHBIX TPU HU3YYCHUH OOYyYArOUIUMUCS COOTBETCTBYIOUIUX CHUCTEMATHYECKUX
paszesoB OMOJIOTHH HA YPOBHE OCHOBHOTO o0mero oopasosanus, B 10—11 kmaccax atu
3HAHMS MMOJIYYaloT pa3BUTHE. Tak, pacupeHbl U YIIIyOJICHBI OMOJIOTHYECKHE 3HAHUS O
pacTeHusiX, JKMBOTHBIX, TIpubax, OakTepusax, OpraHUu3Me YeJIOBEeKa, OOIIMX
3aKOHOMEPHOCTSIX KU3HU, JIOMOJHUTEIHHO BKJIIOYEHBI OHMOJIOTUYECKUE CBEIACHUS
NPUKJIAJHOTO W TIOMCKOBOTO XapakTepa, KOTOpble MOKHO HCIOJIb30BaTh Kak
OPHEHTHUPBI JJII TOCISAYIOMEeTo BhIOOpa mpodeccnu. Bo3zMoxkHa TakKe WHTErparus
OMOJIOTUYECKUX  3HAHWH C  COOTBETCTBYIOIIMMH  3HAHUSMH, ITOJTYyYECHHBIMHU
0OyJaronMMUCS IPU U3yUYeHUH (PU3UKH, XUMUH, Teorpauu 1 MaTeMaTHKU.

CrpykTypa mporpaMmsl o yueoHomy npeameTty "buonorus" orpaxkaeT CHCTEMHO-
YPOBHEBBIA M SBOJIONUOHHBIM MOAXOJAb K HU3y4deHHUI0 Ouosioruu. COrjiacHo UM,
M3Yy4alOTCS CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEPHBIC IS JKUBBIX CHCTEM Pa3HOTO
YpOBHSI OpTraHW3alli{, »SBOJIONWNA OPTaHWYECKOTO0 MHpa Ha 3emjie, COXpaHCHHS
Ouonoruyeckoro paszHooOpasusi 1iaHeTel. Tak, B 10 Kkiacce wH3y4yaroTCsl OCHOBBI
MOJIEKYJIIPHOM M KJIETOYHON OMOJIOTUH, SMOPHUOJIOTUN U OMOJIOTUM PA3BUTHS, TCHETUKU
U CENEKINH, OMOTEXHOJOTUN U CHHTETHYCCKOW OMOJIOTHH, aKTYaTU3UPYIOTCS 3HAHHS
oOyyaromuxcst mo 00TaHUKE, 300JI0TUH, aHATOMUH, (u3nosioruu yeiaoneka. B 11 kmacce
M3Yy4Yar0TCs SBOJIOIIMOHHOE YYEHUE, OCHOBHI DKOJIOTUH U YueHHe 0 buocdepe.

VYyebnsiii npeamet «buosorusy npu3BaH 00ECIEYUTh OCBOCHHE O0YYaIOIIMMUCS
OMOJIOTUYECKUX TEOPUN U 3aKOHOB, WJEH, MPUHIUIIOB W TPABHII, JIEKAIIUX B OCHOBE
COBPEMEHHOW €CTECTBEHHO-HAYYHOM KApPTUHBI MHpA, 3HAHUM O CTPOCHHUH,
MHOrooOpa3uu U OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, IMOMylsiuu, OUOIIeHO3a,
HKOCHUCTEMBI, O BBIJAIOIIUXCS HAYYHBIX JOCTHIKEHUSIX, COBPEMEHHBIX MCCIICIOBAHMIX B
OMONIOTHH, TPUKIANHBIX acleKTax OuoJorMueckux 3HaHui. JIus pa3BuTus W
MoJJIepKaHusl WHTepeca OOydallmMXcs K OHOJOTUM Hapsay CO 3HAYUTEIbHBIM
00BEMOM TEOPETHUYECKOTO MaTepuajga B COJCpPKAHUU IPOTPAMMBI IO OHWOJIOTHH
NPEAYCMOTPEHO 3HAKOMCTBO C HMCTOPHMEN CTAHOBJICHUS W Pa3BUTUA TOW WM HWHOM
o0jacTh OHMOJOTHM, BKJIAJOM OTEUYECTBEHHBIX M 3apyOEKHBIX YUYEHBIX B pEIICHHE
BOKHEHIIIMX OMOJOTHUECKUX M DKOJIOTHYSCKUX MPOOIIEM.

Ilens m3yuyeHus ydeOHOro mpenMera «buomorus» Ha yriIyOJIEHHOM YpPOBHE —
OBJIAJICHHE OOYYArONTUMUCS 3HAHUSAMHU O CTPYKTYPHO-(YHKIIMOHAIBHOW OpraHU3aIluu
’KUBBIX CHUCTEM pPa3HOr0 paHra M NMpUoOpeTeHHWEe YMEHHH WCIOJIb30BaTh 3THU 3HAHUS B
dbopMUpOBaHMM  HMHTEpeca K  ONpeneléHHOW  o0macTd  IpodeCCHOHAITBHOM



JeSTEIbHOCTH, CBSA3aHHOM ¢ OWONOrMeld, WM K BBIOOPY Y4YeOHOro 3aBeACHHS IS
POJOJKEHUST OMOJIOTMYECKOT0 00pa30BaHUsL.

JlocTikeHue 1enu u3ydeHus: yueOHoro npeamera «buonorus» Ha yriayO0iaéHHOM
YpOBHE 00ECIICUMBACTCS PEIICHUEM CIEAYIOIINX 3a]1a4:

OCBOCHHE OOYYAIONIUMHUCS CHCTEMbl OWOJIOTHYECKHUX 3HAHHWK: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOpUAX, KOHIEMIHUAX, THUIOTe3aX, 3aKOHAaX, 3aKOHOMEPHOCTSIX H
npaBUiiaxX, COCTABIISIONIUX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KapTHHY MHpa; O
CTPOEHUH, MHOTOOOPa3uu U OCOOCHHOCTAX OMOJIOTHUECKUX CUCTEM (KJIETKa, OPTaHU3M,
MOMYJISAAS, BHUA, OWOreomneHo3, Ouochepa); O BBIAIOMIMXCS OTKPBITUAX U
COBPEMEHHBIX MCCIICIOBAHUSX B OHMOJIOTHH;

O3HAKOMJIEHHE OOy4YalIIMXCd C METOJaMU TIO3HAHUS JKHUBOW MPUPOIBIL:
UCCJIeI0BATETLCKUMHU METOJAMH OHOJIOTUYECKUX HAyK (MOJEKYJSIPHOW U KJIETOYHOM
OMOJIOTUU, IMOPHUOJIOTU U OMOJIOTMHU Pa3BUTHS, TECHETUKH U CEJICKIIMU, OUOTEXHOJIOTUN
u CUHTETUYECKOMN ouoJioruu, MaJCOHTOJIOTHH, AKOJIOTHH); METOJIaMU
CaMOCTOSATENILHOTO TPOBENCHUSI OUOJIOTHYECKUX HCCIENOBaHUNA B JTaOOpaTOpUd U B
npupojie (HabIoieHne, n3MepeHue, IKCIIEPUMEHT, MOJICTTUPOBAHUE);

OBJIaJICHHE  OOYYAIOIIMMHUCS  YMEHUSAMH: CaMOCTOSITEJIbHO ~ HAaXOJIUTh,
aHaJIM3UpPOBaTh U MCIOJIH30BATh OHOJIOTHYECKYIO HHQPOpPMAIUIO; TMOJIH30BATHCS
OMOJIOTUYECKOM TEPMUHOJIOTHEN W CHMBOJIMKOW; YCTAaHaBIIMBAaThb CBS3b MEXKIY
pa3BUTHEM OMOJIOTHH U COIMATBLHO-KOHOMUYECKUMH U 3KOJIOTMUECKUMU MpobiieMaMu
YEeJIOBEYECTBA; OLEHMBATh IOCIEACTBUS CBOEU [EATENBHOCTH IO OTHOIICHUIO K
OKpY’Karolel MpUpoIHON cpejie, COOCTBEHHOMY 3J0POBbIO U 3JI0POBBIO OKPYKAIOIIHNX
mojel; OOOCHOBBIBATH UM COONMIOAATH Mepbhl MNPO(UIAKTHUKK  HUH(PEKIHOHHBIX
3a00JieBaHUM, TMpaBWia TIOBEICHUS B MPUPOJE U obOecredeHus Oe30MacHOCTH
COOCTBEHHOW KHU3HENEATCTLHOCTH B UPE3BBIYAWHBIX CHUTYalMsIX MPUPOJHOTO M
TEXHOTE€HHOTO XapaKTepa; XapaKTEepPU30BaTh COBPEMEHHBIE HAY4YHbBIE OTKPBITHS B
001acTH OMOJIOTHH;

pa3BUTHE y OOYYalOIIUXCS MHTEIUICKTYaJIbHBIX W TBOPYECKUX CIIOCOOHOCTEH B
MPOIIECCEe  3HAKOMCTBA C  BBIJAIOMIUMHUCS  OTKPBITUSAMHM U COBPEMEHHBIMH
UCCJICIOBAHUSIMU B OHOJIOTHMH, peHIaeMbIMH €10 MpoOJieMaMH, METOI0JIOTHEN
OMOJIOTUYECKOTO HCCIIEIOBAHUSA, TPOBEACHUS JKCIEPUMEHTAIBHBIX HCCIEIOBAHUM,
peuieHnuss OMOJIOTHYECKUX 3aJlady, MOJICTUPOBAHUSI OHOJIOTUUECKUX OOBEKTOB U
MPOIIECCOB;

BOCITUTAHUE Y OOYYArOMIMXCS IIEHHOCTHOTO OTHOINICHHUS K JKMBOW TPHUPOJE B
IIEJIOM U K OTACIbHBIM €€ 00beKTaM W SIBICHHUSAM; (HOPMHUPOBAHHME DKOJOTUYECKOMH,
F€HETUYECKOW TPaMOTHOCTH, OOIIEH KyJbTypbl MOBEICHHS B MPUPOJC; WHTErpaluu
€CTECTBEHHO-HAYYHbIX 3HAHUN;

npuoOpeTeHNe o0y4JaromumMucs KOMIIETEHTHOCTH B palroOHAIbHOM
MIPUPOJIOTIOIH30BaHNM (COOJIOIEHNE TPABWII TOBENCHUSI B TPHUPOJE, OXPaHbl BUIIOB,



sKocucTeM, Ouocdeprl), COXpaHEHHMHM COOCTBEHHOTO 3J0POBbS M 3/10POBbS
OKpY)KaroIuX JIroAeH (coOmoaeHus Mep IpouIakTUKU 3a00JieBaHUM, oOecrieueHue
0€30MacHOCTH JKU3HEACATENIBHOCTA B YPE3BBIUAWHBIX CHUTYallUAX MPUPOJHOTO U
TEXHOTCHHOTO XapakTepa) Ha OCHOBE HCIIOJIb30BAHMUS OWOJIIOTUYECKUX 3HAHUM H
YMEHUU B TOBCEHEBHOM KU3HU;

CO3J]aHUE YCJIOBHUH JIJIi OCO3HAHHOTO BbIOOpA OOYYAIOMIMMUCS HUHAMBUAYAJIbHOU
oOpazoBarenbHON TPaeKTOPHH, CIOCOOCTBYIOLIEH MOCJIETYIOLIEMY
npo(hecCHOHATFHOMY CaMOOMPEICICHNI0, B COOTBETCTBHH C HHAWBHUIYaJTbHBIMH
MHTEpEeCcaMu U MOTPEOHOCTSIMH PETHOHA.

OOmiee 4YMcIO YacoB, OTBEACHHBIX Ha HW3y4YE€HHE OWMOJOTHHM Ha YIIIyOJIECHHOM
YpOBHE CpeJHero oo1ero oopasoBanus, cocrapiseT 204 gaca: B 10 kmacce — 102 gaca
(3 yaca B Heenmo), B 11 kimacce — 102 gaca (3 yaca B HeZeto).

OT16op oOpraHu3allMOHHBIX (OPM, METOJOB M CPEICTB OOyYeHHUS OHOJOTHH
OCYIIECTBIISIETCS C YYETOM CrHenupuKd ero COoAep)KaHWS W HaMpaBJICHHOCTH Ha
MPOJIOJDKEHHE  OMOJOTMYECKOTO  00pa3oBaHUSl B OpPraHU3alUsgX  CPEIHETo
po(heCcCHOHATIBHOTO U BBICIIEr0 00pa30BaHUs.

OO0s3aTenbHBIM YCIOBUEM TpU OOY4YeHHH OHOJIOTMM Ha YriayOJEHHOM YpOBHE
ABIIIETCS TIPOBENEHUE Ja0OpaTOPHBIX W TMpakTUYecKux pabor. Taxxke yuacTue
oOydaromuxcsi B BBIMOJHEHWN TPOEKTHBIX M Y4EOHO-HCCIEAOBATEIbCKUX padoT,
TeMaTHKa KOTOPBIX OMPEIEISETCS yYUTEJIeM Ha OCHOBE HMEIOIIUXCS MaTepUabHO-
TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOJIHBIX YCIOBHM.



COAEPXAHUE OBYUYEHUA
10 KUIACC

ConepxaHue MpOTpaMMbl, BBIIECICHHOE KYPCUBOM, HE BXOAUT B IPOBEPKY
rocyjapctTBeHHoi utoropoit arrecrauu (I'MA).

Tema 1. buosiorusi Kak HayKa

CoBpeMeHHas Ouojorusi — KOMIUIEKCHasi Hayka. Kparkas wuctopusi pa3BUTHS
Oounonoruu. buonoruueckue Hayku W u3ydaeMble UMM MpoOaeMbl. DyHIaMEHTaIbHBIE,
MIPUKJIAJIHBIC U TIOMCKOBBIC HAYYHBIC UCCIICIOBAHKS B OMOJIOTHUH.

3HadyeHne Ouoyiorm B (OPMHUPOBAHWHM COBPEMEHHON €CTECTBEHHO-HAYYHOU
kaptuHbl Mupa. lIpodeccun, cBs3aHHBIe ¢ OuWoyiorwel. 3HadeHWE OWOJOTHH B
NPAaKTUYECKOM  JEATEIbHOCTH  YEJIOBEKa:  MEIOUIMHE, CEJIbCKOM  XO3SIHCTBE,
IPOMBIILJIEHHOCTH, OXPAHE MPUPOIBI.

JlemoHCcTpauumn

[Toptpetsl: Apucrotens, Teodppact, K. Jlunnent, K. b. Jlamapk, Y. lapBun, V.
lapsen, I'. Mennens, B. . Bepuaackuu, W. I1. IlaBmos, 1. 1. Meunukos, H. .
Basumnos, H. B. Tumodees-Pecosckuit, JIx. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuubr u cxembl: «CBsi3b OWOJNOTHMM C JpYruMU Haykamu», «Cucrema
OMOJIOTUYECKUX HAYK).

Tema 2. 7KuBble cucTeMbl M UX U3yYCHUE

JXKuBble cucTeMbl Kak mpeaMer u3ydeHusi omosioruu. CBONCTBA KUBBIX CHCTEM:
€IMHCTBO XUMHUYECKOIO COCTaBa, JIMCKPETHOCTb M LEIOCTHOCTb, CIOXKHOCTh U
YIIOPSAIOYEHHOCTh CTPYKTYPhI, OTKPBITOCTh, CAMOOPTaHU3aIIMsI, CAMOBOCIIPOU3BEACHNUE,
pa3apaxuMoCTh, U3MEHUYUBOCTbD, POCT U Pa3BUTHE.

YPpOBHM OpraHu3aiuy XWBBIX CHCTEM: MOJICKYISPHBIA, KJICTOUHBIN, TKAHEBBIN,
OpraHU3MEHHBIN, TOMYJSIIMOHHO-BUIOBONW, HSKOCHUCTEMHBIN (OMOTEOIEHOTUYECKUNA),
ouocdepupiit. [Iporeccrl, MpoucXoasinue B KUBbIX cucTeMax. OCHOBHBIE MPU3HAKU
xuBoro. JXXu3nb kak Qgopma cyiiecTBOBaHMS Martepuu. Hayku, u3ydaroniue >KUBBIC
CHUCTEMBI Ha Pa3HbIX YPOBHSX OpTraHU3AIMH.

N3yuenue >kuBbIX cucteM. Meroabl Ouonormdeckoil Hayku. HaGmrogenwue,
M3MEpPEHUE, JKCIIEPUMEHT, CUCTEMAaTu3auus, MeraaHainu3. [loHsTthe o 3aBUCHMON U
HE3aBUCUMOMN mnepeMeHHOM. lInanupoBanue skcnepumeHTta. [locTaHOBKa M MpoBepka
runote3. HyneBas runote3a. [lonstue BbIOOpKM U €€ JOCTOBEpHOCTh. Pa3bpoc B
Oumosiorn4eckux JaHHbIX. OLIEHKA TOCTOBEPHOCTH MOJTYUYCHHBIX PE3yIbTaTOB. [[puynHBI
HCKa)XECHUS PE3yJIbTATOB KCHEPUMEHTA. [IOHATHE CTATUCTUUECKOTO TECTA.

JdemoHcTpanumn

Tabmuiel 1 cxembl: «OCHOBHBIE MPU3HAKK KU3HW», «BHOIOTMYEeCKUe CUCTEMBIY,
«CBOWCTBa KMBOW MaTepum», « YPOBHHM OpraHU3alluU KUBOW NpupoasDy, «CTpoeHue
KUBOTHOM KIIETKW», <« TKaHW IKUBOTHBIX», «CHCTEMBI OpPraHoOB YEJIOBEYECKOTO
opranusmay, «buoreoneHos», «buochepar, «MeToapl U3yISHUS )KHUBOU MPUPOIBI.



O6GopynoBanue: naboparopHoe 0OOpyIOBaHUE [JIsi MPOBEICHUS HAOIIOJICHUM,
U3MEPEHUH, IKCIIEPUMEHTOB.

IIpakTnueckass padora «lcrnonap30BaHUE Pa3IMYHBIX METOJOB NPHU H3YUEHUU
KHUBBIX CUCTEM).

Tema 3. buoJsiorust KiIeTKku

Knerka — cTpykTypHO-(pyHKIIMOHANIbHAS €QUHUIA >KUBOro. McTopusi OTKpBITHS
kietku. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. llnelinen,
P. BupxoB). OCHOBHBIE TIOJIO)KEHHUSI COBPEMEHHOW KJIIETOYHOW TEOPHH.

MeToap1 MOJIEKYJIAPHONM U KJIETOYHOW OMOJIOTHH: MUKPOCKOIUS, XpoMaTorpadus,
anekTpodopes, METO MEYEHBIX aTOMOB, AuddepeHInaIbHoe EeHTPUGYTUPOBAHHE,
KyJIbTUBUPOBAaHUE KJIETOK. M3yuenue ¢hukcuposanuvix Kiemok. DIEKTpOHHAs
Mukpockonusi. Kongokanvraa muxpockonus. BumanvHoe (npudcuzneHnoe) usydeHue
KJIemoK.

JlemoHCcTpauumn

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

Tabmuubr 1 cxeMbl: «CBETOBOM MHUKPOCKOM», «JIEKTPOHHBIM MHUKPOCKOID»,
«HcTopus pa3BUTHS METOJOB MUKPOCKOTIUI.

OOopynoBaHue: CBETOBOW  MHUKPOCKOI, MHKpOINpENapaTbl  PacTUTENbHbIX,
KUBOTHBIX U OaKTEpUATIbHBIX KJIETOK.

IlpakTuyeckass padora  «/3ydyeHwe MeETONOB  KJIETOYHOM  OHMOJIOTHH
(xpomatorpadusi, anekrpodopes, nuddepeHimanbHoe neHTpudyruposanue, [1LP)».

Tema 4. Xumnueckasi OpraHu3anus KJIeTKU

XUMHUYECKHUN COCTaB KJIETKU. Makpo-, MUKPO- U YIBTPAMHUKPOIJIEMEHTHI. Bosa u
€€ ponb Kak pacTBOPUTENSA, pEareHTa, Y4YacTHE B CTPYKTYpPHUPOBAHUM KIETKH,
Teroperysiiui. MuHepajabHbIe BEIIECTBA KIETKH, MX Ouonorudeckas poiib. Poib
KaTUOHOB ¥ aHUOHOB B KIIETKE.

Oprannueckre  BelIeCTBAa KIETKH. buHoormyeckue  moammepnl.  benkwu.
AMMWHOKHUCIIOTHBIN cocTaB OenkoB. CTpyKTyphl O€lKOBOM MoJjekyibl. llepBuunas
CTpyKTypa Oelka, menTuIHas cBsizb. BropuuHasi, TpeTuyHas, Y4eTBEPTUUHAS CTPYKTYPHI.
Henatypanusa. CoiictBa OenkoB. Knaccuduxarus 6enkoB. buonornueckue QpyHKIun
6enkoB. Ilpuonvl.

Yrnesoasl. MoHOCaxapuabl, AUCaXxapyabl, OJIATOCAXapHAbl W TOJHCAXAPUIBI.
OO6muit Tiad cTpoeHus U (PU3MKO-XUMUUYECKHE CBOMCTBA YIJIeBOJOB. buosoruueckue
(GYHKIIUM yTIIEBOIOB.

Jlumuael. [wnpodumnbHO-rHAPOdOOHBIE cBoMcTBa. Kiaccudukanus mumuaos.
Tpurnuuepunbl, Gpochoaunuabl, BOCKH, cTepouabl. buonorndeckue GyHKIIUN JTUTINAIOB.
O6mume cBoilicTBa OHOJIOTMYECKUX MEeMOpaH — TEeKydecTb, CIIOCOOHOCTh K
CaMO3aMBbIKaHHIO, TTOJIYITPOHULIAEMOCTb.



HykneunoBesie xucnorsl. JJHK u PHK. CrpoeHue HYKIEHHOBBIX KHCIIOT.
Hyxneorunpl. [Ipunnun kommiementapuoctu. [Ipasuno Yapradda. Ctpykrypa JHK —
NBOMHas crivpaib. MectoHaxoxaeHue u ouonornueckue Gpynkuuu JIHK. Buasr PHK.
Oyukunn PHK B knetke.

Crpoenue Monekynsl AT®. Makpospruueckue cBs3u B Mojekyiae ATO.
buonornueckue Qynkiuu ATO. BoccTaHOBIEHHbIE TEPEHOCYMKH, UX (YHKIHMU B
kietke. /[pyeue uyxneozuompugocgamer (HT®). CexBenupoBanue [IHK. Memoow:
2EHOMUKU, MPAHCKPUNTNOMUKU, NPOMEOMUKU.

CtpykTypHass OwuoJjorus: OHOXUMHUYECKHEC € OMOPU3NYECKHE WCCIICIOBAHUS
COCTaBa M MPOCTPAHCTBEHHOU CTPYKTYPBI OMOMOJIEKY. Modenuposanue cmpykmypol u
@yuKyuil OGuoOMoneKkyn u ux Komniexcos. Komnvromepmuwiili Ou3ain u opeanuueckuil
cuHme3 OUOMOIEKYl U UX HENPUPOOHBIX AHATIO208.

JlemoHCcTpauumn

[Toptpetsr: JI. Ilomunr, Jx. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankinun, 0.
Conrep, C. [Ipy3unep.

Huarpammel: «PacnpenenieHre XMMHUYECKUX 3JIEMEHTOB B HEKHUBOUW IPUPOJIE»,
«Pacrnpenenenne XuMUYECKUX 3JIEMEHTOB B dKUBOU MPUPOIEN.

Tabmuiet u  cxembl: «llepuoandeckas TabnuIa XUMHUYECKUX DJIEMEHTOBY,
«Ctpoenne MoOJEKyJbl BOIb», «BemectBa B coctaBe opraHusMoB», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€IKOBOW MOJEKYJb», «CTpoeHHE MOJIEKYI
yrieBoJioB», «CTpoeHne MoyeKyn JUnuaoBy», «HyknenHoBbie KUCIOTBD, «CTpoeHue
MOJIeKyJIbl ATO».

O6opynoBaHue: XUMHAYECKAsl MOCYAa U 000PYI0BaHHUE.

JlaGopaTtopnass padora «OOHapykeHHE OEJKOB C MOMOIIbI0 KAaYECTBEHHBIX
peaKIuii».

JlaGopaTopHas padora «lccienoBaHne HYKIEUHOBBIX KUCIIOT, BBIAEIEHHBIX U3
KJIETOK Pa3JIUYHBIX OPTaHU3MOB.

Tema 5. CTpoenne u QyHKIUM KICTKH

Tumbl  KJIETOK: JyKapuoTHUecKas W  mpokapuotuueckas. CTpyKTypHO-
(GyHKIMOHATBHBIE 00pa30BaHUS KICTKH.

CrpoeHue mpoKapuOTHYECKOW KieTkH. KierouHas cTeHka OakTepuil M apxei.
Oco0eHHOCTH CTpOEHUsI TeTepoTPpO(HON U aBTOTPODHOU MPOKAPUOTUUECKUX KIIETOK.
MecTo 1 poJib IPOKAPUOT B OMOIIEHO3aX.

Ctpoenne u (YHKIIMOHUPOBAHUE DYKAPUOTUYECKOW KiIeTKu. llma3zmatuyeckas
MeMOpaHa (masmaniemma). CTpykTypa IUIa3MaTHYeCKO MemOpaHbl. TpaHcmopt
BEILECTB 4Yepe3 IJIa3MaTUYECKyl0 MeMOpaHy: maccuBHbIM (nuddy3us, obierdy€éHHas
mubdy3us), akTUBHBIA (MEPBUYHBIA M  BTOPUYHBIA  aKTUBHBIA  TPAHCHOPT).
[Tonynponuiiaemoctb MemMOpanbl. PaboTa HaTpuii-KaaMeBOro Hacoca. OHJIIOIUTO3:



NUHOIMTO3, ¢arouuto3. IDk3ouuto3. Kierounas crenka. CTpykTypa W (QyHKIUU
KJIETOYHOM CTEHKH pacTeHUM, rpuloB.

Huromna3sma. I{utozons. LluTockener. JIBukeHne wnuTOIIasMbel. OpraHoubl
kieTkd. OnHomMeMOpaHHBIE OpraHOMJBI KJIETKU: 3HAomasMmarudeckas cetb (OIIC),
anmapat [onbIKM, JU30COMBI, HX CTpoeHHE U  (QyHKIUH. B3aumMocBs3b
OJIHOMEMOpaHHBIX OpraHouJI0B KieTkUu. CTpoeHHe TpaHyJIspHOTO PETUKYTyMa.
Mexanuzm wnanpaenenuss oenxos 6 JIIIC. Cunre3 pacTBopuMbIX OenkoB. CuHTE3
KJIIETOYHBIX MeMOpaH. ['magkuil (arpaHyJisipHbIA) SHIOIIA3MATUYECKUM PETUKYIIYM.
Cekperopnast ¢ynkuus anmapata [onbmxu. Moougduxayus 6enkoe 6 annapame
Tonvoorcu. Copmupoexa denxos 6 annapame I onvoxxcu. TpaHCTIOPT BEIIECTB B KJIETKE.
Bakyonu pactutensHbIX KieTok. Knerounsii cok. Typrop.

[TonyaBTOHOMHBIE OpraHou/IbI KJIETKU: MHUTOXOHAPHH, IIaCTUBL.
LIpoucxoorcoenue mumoxonopuu u niacmuod. Cumouocenes (K.C. Mepeosickosckuii, JI.
Mapeynuc). Ctpoenre u yHKIUM MUTOXOHIpUH U mactul. [lepBuuHbIe, BTOPUYHBIE U
CJIOKHBIE TUIACTUABI (POTOCHUHTE3UPYIOUINX SYKapUOT. XJIOPOILIACThI, XPOMOIUIACTHI,
JIEUKOILJIACTHI BBICIIUX PACTEHUM.

HememOpanubie opranouasl kinetku CrTpoeHue M (QYHKIUM HEMEMOpPaHHBIX
opraHousioB kieTku. Pubocomsl. Ilpomesrcymounvie puramernmoi. MUKpOPHUIAMEHTBHI.
Axmunosvle Mmukpoguiamenmsi. MBplllIEUHbIE KIETKU. AKMUHOBble KOMNOHEHMbL
Hemblueynvlx kiemok. MukpoTpyOouku. Knerounsiii nentp. CTpoeHue U JBUKEHHE
KTYTUKOB M pecHHYeK. Mukporpybouku 1muroriasmel. llenTpuons. benku,
accoyuuposanHvle ¢ MUKpoguiamenmamu u Mukpompyboukamu. Momophvie benxu.

SAnpo. ObGonouka siapa, XpOMAaTWH, KapuOIUIa3Ma, SAPBIIIKUA, UX CTPOEHUE M
¢bynkuuu. SAnepHelil 0enkoBblii MaTpuKe. [IpocTpaHCTBEHHOE PACTIOIOKEHHE XPOMOCOM
B UHTEp(a3HOM sizipe. Dyxpomamur u cemepoxpomamun. beaku XpoMaTuHa — TUCTOHBI.
Junamuxa sdepnoii 060n10uku 8 mumose. foepHuiil mpancnopm.

Knerounsle BrmoueHus. CpaBHUTENbHAs XapaKTEPUCTUKA KIETOK 3YKapUOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHON).

JdemoHcTpanuun

[Toptpetsi: K.C. MepexkoBckuii, JI. Mapryinuc.

Tabmumsr u  cxembl: «CTpoeHHE 3yKapHOTHYECKOW KieTkw», «CTpoeHue
XKUBOTHOU KJIETKW», «CTpoeHre pacTUTENbHOW KIETKW», «CTpoeHrne MUTOXOHIPHUNY,
«Sapo», «CtpoeHne NpoKapruOTUYECKON KIETKHI.

ObopynoBaHue: CBETOBOM  MHKPOCKOI, MHUKpONpENnaparbl  pacTUTEIbHBIX,
’KUBOTHBIX KJIETOK, MUKpOIIpEnapaTbl OaKTepualbHbBIX KIETOK.

JlabopaTopHas padora «/3ydyeHre CTpOCHUS KIETOK Pa3IUYHbIX OPTaHU3MOBY.

IIpakTuyeckas padora «/3yueHue CBOMCTB KJIETOUHONH MEMOPAHBI».

JlaGopaTtopnass pabora «lccrnegoBaHune 1ma3mosin3a M JICIUIA3MOJIM3a B
PACTUTENBHBIX KIETKAX.



IIpakTuyeckas padora «l/3yueHue IBUMKEHUS IMUTOIIA3Mbl B PACTUTEIbHBIX
KJIETKAX).

Tema 6. O0OMeH BelIeCTB M NPeBPallleHUE JHEPIUH B KJIETKe

AccuMuIIAIAST U TACCUMUJISIIAS — JBE CTOPOHBI MeTabonm3ma. Tumbl oOMeHa
BEIIECTB: aBTOTPO(HBIA u TeTepoTpodHBIA. YdacTHe KHUCIOpoda B OOMEHHBIX
npolieccax. JHepreTuueckoe obecreueHre KieTku: mnpespaieHue ATO B 0OMEHHBIX
npoueccax. @depMeHTAaTHBHBIA XapakTep peakuuid KIETOYHOro MeTaboJsu3Ma.
@depMeHTHI, UX CTPOCHHE, CBOMCTBA W MexaHu3M AeicTBus. Kodepmentsl. Otnuuns
(GhepMEeHTOB OT HEOPraHMYECKUX KaTalu3aTopoB. benku-akTuBaTtopel U O€IKHU-
WHTHOWTOPBI. 3aBUCHUMOCTh CKOPOCTH (DEPMEHTATUBHBIX PEAKIHMA OT Pa3TUIHBIX
(haxTopoB.

[lepBuuHBIii CHUHTE3 OpraHWYecKUX BemectB B kieTke. DoTocuHTE3.
AHoKcucenHblll U OKCcueeHHblll Gomocunme3 Y bakmepuil. Ceemocobuparoujue
nueMeHmsl U NUSMEeHMbl peakyuonHoz2o yeumpa. Poib XIJIOPOIJIACTOB B MPOLECCE
dborocunTe3a. CBeroBas u TeMHOBas (a3pl. Pomoowvixanue, Cs., Cs. u CAM-munsi
gomocunmesa. IlponyktuBHOCTh (hoTOCHHTE3a. BiusHue pasznuyHbiXx (PaKTOpoB Ha
CKOpOCTh (hoTOCHHTE3a. 3HaUeHHE (POTOCUHTE3A.

XemocuHTe3. PazHooOpasue opraHu3MOB-XEMOCHHTETUKOB: HUTPUDUITUPYIOITUE
OakTepuu, IKene300aKTepuu, CepoOaKTEPUHU, BOJOPOJHbIE OakTepuu. 3HAUYCHUE
XEMOCHHTE3a.

AHaspoOHble opraHusmbl. Bunbl Opoxkenus. I[IpomykTel OpoxkeHUS W UX
HCIIOJB30BAaHUE  YEJIOBEKOM. AHA’pOOHBIE  MHUKPOOPTaHM3Mbl  KaK  OOBEKTHI
OMOTEXHOJIOTUH U BO30OYAUTETN OOJIe3HEH.

AdpoOHBIE OpraHu3Mbl. JTanbl IHEPreTudeckoro oodmeHa. [loaroToBUTEILHBIN
sTan. [ ko3 — 0eCKUCIOPOIHOE PACHIETUICHHE TITFOKO3BI.

buonornueckoe OKuCIIEHWE, WM KJIETOYHOE JbIXxaHHWe. Poibp MHUTOXOHApPHUM B
nporeccax Ouojgoruueckoro okucieHus. [uxknmdeckue peakiuu. OKHUCIUTEIBHOE
dbochopunupoBanue. Duepeus membpannozo epaduenma npomonos. Cunmes ATD:
paboma npomonuou AT@-cunmasel. IIpenmyiiecTBa a3poOHOTO IMyTH 0OMEHA BEIIECTB
nepea aHadpoOHbIM. D(HPEKTUBHOCTD SHEPTETUUECKOTO OOMEHA.

JdemoHcTpanuun

[Toprpersr: k. Ilpuctmm, K. A. Tumupszes, C. H. Bunorpaackmii, B. A.
Ourensrapar, 1. Muruenn, I'. A. 3aBap3uH.

Tabmumer u cxembl: «DoTocuHTE3», «DHEPreTHUecKuid oOMeH», «buocuHTe3
oenkay, «Ctpoenne GpepmMeHTay, «XEMOCHUHTE3Y.

OOopynoBaHue: CBETOBOW MHMKPOCKOI, OOOpYyJIOBaHWE J[UIsl MPUTOTOBIICHUS
MOCTOSTHHBIX M BPEMEHHBIX MUKPOIIPENapaToB.

JlaGopaTopHasi pabora «l3yueHne KaTaIUTUUYECKON aKTUBHOCTH (DepMEHTOB (Ha
MIPUMEPE aMHJIa3bl WIIM KaTalasbl)y.



Jlaboparopnasi padora «/3yueHnue hepMEHTATUBHOIO pacIICIUICHUS MMEPOKCUIA
BOJOPOJA B PACTUTEIIbHBIX U )KUBOTHBIX KJIETKAX).

Jlaboparopnasi pa6ora «CpaBHeHHE NPOIECCOB (POTOCUHTE3a K XEMOCUHTE3A.

JlaGopaTopHas padora «CpaBHEHHE MPOIECCOB OPOKECHUS U JBIXAHUS.

Tema 7. HacaeacrBenHass uHGopManus U peaju3anus eé B KiIeTKe

Peakunn martpuyHoro cuHres3a. I[IpyUHIUIT KOMIUIEMEHTApHOCTH B PEAKIUAX
MaTPUYHOTO cMHTEe3a. Peanuzanus HaciencTBeHHON uHbopMalu. ['eneTnyeckud Koj,
ero csoucTsa. Tpanckpunuusa — marpuusblid cuaTe3 PHK. IIpunnuns! tpanckpunmu:
KOMILJIEMEHTAPHOCTb, AHTUIAPAJUIEIbHOCTb, ACUMMETPUYHOCTb. Cospesanue
mampuunwvix PHK 6 aykapuomuueckoti kiemxe. Hexooupyrowue PHK.

Tpancnauus u e€ sranbl. Yuactue TpancnopTHeix PHK B OGmocunrtese Oenka.
YcnoBus 6uocuntesa 6enka. KonupoBanue amuHokucnoT. Poiabs pubocom B GnocuHTese
Oeka.

Cospemennvie npeocmasnenus o cmpoeHuu 2enog. OpraHuszanusi reHoma y
[IPOKApPUOT U FYKAPUOT. Peryisiiust akTHBHOCTH T'€HOB Yy IPOKapHoT. [ unoresa onepoHa
(d. XKakob6, XK. Mano). Monekynaphvie MexaHuzMvl dKCHPECCUU 2€HO8 )V IYKAPUOM.
Ponv xpomamuna 6 pezyrayuu pabomwsi 2enos. Perynsiusi 0OMEHHBIX MPOIIECCOB B
kieTke. Kilerounelii romeocras.

Bupycbl — HekseTouHble (OpMBI KU3HM U OOJUratHeie mapas3utbl. CTpoeHHUE
MPOCTBIX M CIIOKHBIX BHUPYCOB, PETPOBHUPYCOB, OakTepuodaroB. KuszHeHHwili yuki
JIHK-cooeporcawux eupycos, PHK-codepaicawux supycos, bakmepuogazos. Obpamuas
MPAHCKPUNYUs, peeepmasd, unmezpasd.

BupycHbie 3aboneBanusi denmoBeka, XWBOTHBIX, pacteHuii. CIIN]J[, COVID-19,
COIMAJIbHbIC U MEJIUIIMHCKUE MPOOJIEMBI.

Buoungopmamuka: umwmeepayusi u auvaiuz 6oavwux maccueog («bigdatay)
CMPYKMYpHuIX Ouonocudeckux oaumHvix. Hanomexmonoeuu 6 oOuonocuu u meouyume.
lIpoepammupyemvie pynxyuu 6eaxos. Cnocobvl 0ocmasKu ieKapcms.

JlemoHCcTpanumn

[Toptpetsr: H. K. Koubiios, /1. Y. UBaHOBCKUH.

Tabmumer u cxeMmbl: «buocuHTe3 Oenka», «l'eHernueckuit kom», «Bupychb»,
«bakrepuodarm.

IIpakTnueckas padora «Co3nanne MOAEIU BUPYCA».

Tema 8. 7/Ku3HeHHbIN MUKJ KJICTKHU

Krnerounsiii uki, ero nepuoibl u perymsus. Marepdasza u mutos. OcoO0eHHOCTH
MpoIlecCOB, TMpoTekaromux B uHTepdaze. I[loaroroBka KIETKHM K JCJICHHIO.
[IpecunteTndyeckuii (MOCTMUTOTHUYECKUM), CHUHTETHYECKUM UM TMOCTCUHTETHYECKHM
(IpeMHUTOTUYECKUI) IEPHOIbI UHTEP(DA3BI.

Marpuunbii  cunrte3 JHK — permmkaums. [Ipuanuner perumkannu  JIHK:
KOMIUIEMEHTAPHOCTh, MTOJIYKOHCEPBATUBHBIN CUHTE3, aHTUNAPAJLIEIbHOCTh. MeXaHu3M



pemmkanuu JHK. Xpomocombl. CtpoeHune xpomocoM. TeloMmepsl U TeloMepasa.
XPpOMOCOMHBIN HAOOp KJIETKU — KapUOTHUIl. JIUTJIOMAHBIA W TaIlIOWJAHBIA HAOOPHI
xpomocoM. ['omonornunsie XxpoMocoMbl. [10710BbIE XPOMOCOMBI.

Henenne kneTkn — mMuTo3. CTaguum MUTO3a M NPOUCXOMSIINE B HHUX IPOLECCHI.
Tuner muto3a. Kaprnoknues u nutokuHes3. buosornueckoe 3Ha4eHUE MUATO3A.

Perynsauus MUTOTHYECKOTO 1MKIA KieTku. [IporpamMmmupyemast kiaeTouHas rudenb
— arorTo3.

Knerounoe sapo, Xpomocombl, (yHKIMOHANbHAsS TEeHOMHKA. Mexanuzmol
npoaugepayuu, ougpgepenyuposku, cmapenus u eudenu kiemox. «L{ugpposas kremxay
— buoungopmamuyeckue mooenu QYHKYUOHUPOBAHUS KILeMKU.

JdeMoHCcTpanuu

Tabmuubr u  cxembl: <«OKW3HEHHBIM WUKI KIETKW», «Murtosd», «CrpoeHue
xpomocomy, «Perumkanus [JHK.

OOopynoBaHue: CBETOBOM MHMKPOCKOMN, MHKporpenapartsl: «MuTO3 B KJIeTKax
KOPEIIIKA JIyKa.

JlaGopaTopHnasi padora «/3ydyeHre XpoMOCOM Ha TOTOBBIX MUKPOIIPENAPATAX).

Jlaboparopnasi padora «HabmroieHre MUTO3a B KJIETKaX KOHYMKA KOpEIIKa JTyKa
(Ha rOTOBBIX MUKpOTpENapaTax ).

Tema 9. CTpoenne u GpyHKIMHM OPraHM3MOB

buonoruueckoe paszHooOpazue opranu3moB. OJIHOKJIETOYHBIE, KOJIOHUAJbHBIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.

OCOOEHHOCTU CTPOCHHUS W JKU3HENESITEIbHOCTH OJHOKIETOYHBIX OpPraHU3MOB.
baktepun, apxeu, OIHOKJIETOYHBIE TPUOBL, OJHOKJIETOYHBIE BOAOPOCIHU, JPYrue
npoTUucThl. KonoHnanbHble OpraHu3MBbl.

B3auMocBs3p yacTel MHOTOKJIETOYHOTO OpraHu3Ma. TKaHW, OpraHbl U CUCTEMBI
opranoB. OpranusM Kak eauHoe 1enoe. ['omeocras.

Tkanu pacteHui. TUIbl pacTUTENbHBIX TKaHEW: OOpa3oBaTelbHAs, MOKPOBHAs,
MPOBOJIAIIASL, OCHOBHAas, MexaHuyeckas. OCOOEHHOCTH CTpOEHMs, QYHKUUNA U
PAaCIOJIOKEHUS TKAHEW B OPraHax pacTCHUM.

TkaHW >KMBOTHBIX M 4YEJIOBEKA. TUIBI XUBOTHBIX TKAHEH: JSNUTEIUAIIbHASA,
COCIMHUTENbHASA, MbllIeyHasi, HepBHasg. (OCOOEHHOCTH CTpoeHus, GYHKUUNA WU
PACIIOJIOKEHUS TKAHEN B OPraHax KMBOTHBIX U YEJIOBEKA.

Oprasbl. BereratuBHbI€ M T€HEPATUBHBIC OpraHbl pacTeHUN. Opranbl U CUCTEMBI
OPTraHOB XMBOTHBIX U 4YesoBeKa. ODyHKIIMKU OPTraHOB U CUCTEM OPTraHOB.

Onopa Tena opranu3moB. Kapkac pacrenuii. CkeneTbl OJHOKJIETOYHBIX H
MHOTOKJIETOYHBIX XWBOTHBIX. HapykHbIii 1 BHYTpeHHUU cKeneT. CTpPOECHHE U THIIbI
COEIMHEHUS KOCTEMU.

JIB>KeHHE OpraHu3MoB. J[BHXKEHHUE OJHOKJIETOUHBIX OPraHU3MOB: aMEOOHUIHOE,
KTYTUKOBOE, PECHUYHOE. /[BUKEHNE MHOTOKJIETOUHBIX PACTEHHUI: TPOIIU3MbI U HACTHUHU.



JIBMKE€HUE MHOTOKJIETOUYHBIX >KMBOTHBIX M 4YeJIOBEKa: MblllleyHas cuctema. Peduekc.
CkeneTHbIE MBIIIILBI U UX padoTa.

[Iuranue opranus3moB. llormonieHue BOABI, YIJIEKUCIOTO Ta3a U MUHEPAIBbHBIX
BEILIECTB pacTeHusAMH. [IuTaHne >KMBOTHBIX. BHYTPHUIIOIOCTHOE M BHYTPHUKJIETOYHOE
nuueBapeHue. Ilutanue NO3BOHOYHBIX KUBOTHBIX. OTAENbl MNHUILIEBAPUTEIHLHOTIO
TpakTa. [lunmeBapurenbuble xkene3bl. [IuieBapuTenbHas cucTeMa 4eJIoBeKa.

Jlpixanue opraHu3moB. JlpixaHue pacTteHuil. Jlpixanue KUBOTHBIX. Juddy3us
ra3oB 4epe3 IOBEPXHOCTh KIIETKU. KoxkHoe npixanue. JlpIXxaTenbHas MOBEPXHOCTb.
KabepHoe u nérouHoe papixaHue. [[pIxaHWe MO3BOHOYHBIX >KMBOTHBIX M YEJIOBEKA.
OBOJIIOLIMOHHOE ~ YCJIOKHEHHWE  CTPOEHUs  JIETKMX  TO3BOHOYHBIX  KHUBOTHBIX.
JlpixatenbpHas cHUCTeMa 4YeloBeKa. MexaHu3M BEHTWISIUUM JIETKUX Yy NOTUL H
mileKkonuTaromux. Perynsamus apixanus. JprxarenbHbie 00bEMBI.

TpancropT BemECTB Yy OPraHU3MOB. TpaHCHOPTHBIE CHCTEMBI PAaCTEHUM.
Tpancnopt BemecTB y KMBOTHBIX. KpoBeHOCHass cuctema u €€ opranbl. KpoBeHOCHas
CUCTEMA ITI0O3BOHOYHBIX )KUBOTHBIX U yeoBeka. Cepue, KpOBEHOCHBIE COCYIbI U KPOBb.
Kpyru xpoBooOpaiieHusi. DBOJIIOLIMOHHBIE YCIOKHEHUS CTPOCHUS KPOBEHOCHOM
CUCTEMBbI TIO3BOHOYHBIX KUBOTHBIX. PaboTa cep/na u eé perynsuusi.

Brinenenne y oprannsmoB. Beinenenue y pacteHuid. BeiaeneHue y KUBOTHBIX.
CokparutenbHble Bakyoiau. Opranbl BblaeneHus. OunbTpanus, ceKpeuss 1 00paTHoe
BCAaChIBaHHE KaK MEXaHU3Mbl pa0OThl OpraHoB BblaeneHUs. CBA3b IOJOCTU TeNa C
KPOBEHOCHOW U BBIIEIUTEIBHON CUCTEMAaMU. BbliesieHne y TO3BOHOYHBIX KUBOTHBIX U
yenoBeka. [louku. Ctpoenue u (pyHkmonnpoBanue Hedpona. OOpa3zoBaHHME MOYH Y
YEJI0BEKA.

3amura y OpraHu3MoB. 3alluTa y OJHOKJIETOYHBIX OpraHu3mMoB. Criopsl OakTepuid
M LUCThl MPOCTEUIIMX. 3alllUTa y MHOTOKJIETOUHbIX pacteHuid. Kyrtukyna. Cpeacrtsa
[MACCUBHOM U XMMHYECKOW 3a1IUThl. DUTOHIUIBL.

3ammra y MHOTOKJIETOYHBIX >KMBOTHBIX. [IOKpOBBI M MX mpoM3BOAHBIE. 3amura
opranuszma ot OosesHel. IMmyHHas cucreMa denoBeka. KieTouHbll 1 rymMopaibHBIMI
UMMYHUTET. BpOXKI€HHBIN U MPUOOPETEHHBIN criennPUIecKuii UMMYHUTET. Teopus
KJIOHaIbHO-cenekTuBHOr0o uMmmyHurtera (I1. Dpmux, ®. M. bepuer, C. Touerasa).
BocrnanuTensHble OTBETHI OpraHu3MoB. Pojb BpOXKJIEHHOIO MMMYHUTETA B Pa3BUTHHU
CUCTEMHBIX 3a00J1eBaHUM.

PaznpaxuMoCTh U perynsinus y Opranu3moB. Pa3apakuMoCTh y OJHOKIETOYHBIX
opranu3moB. Takcucel. PazapaxxuMocTts u peryisinus y pacteHuid. PoctoBelie BemiecTna
Y UX 3HA4YCHHUE.

HepBHas cucrema u peduiekTopHas peryisinus y )KMBOTHbIX. HepBHas cucrema u
€€ oTAeNbl. DBOJIOUUOHHOE YCI0KHEHUE CTPOEHUS HEPBHOM CHUCTEMBI Y JKUBOTHBIX.
OTtaenbl TOJIOBHOTO MO3Ta MO3BOHOUYHBIX KUBOTHBIX. Peduiekc u peduekropHas ayra.
besycioBHbIE U yCIOBHBIE PE(IEKCHI.



I'ymopanbHass perynsuvss U HSHAOKPUHHAs CHUCTEMa UBOTHBIX W YEJIOBEKA.
Kene3pl 3HAIOKPUHHON CHUCTEMBI U UMX TOpMOHBI. [lelicTBue ropMOHOB. B3auMocCBs3b
HEPBHOW U SHIOKPUHHON cucteM. [ unoranamo-runoduszapHas cucrema.

JemoHcTpauumn

IToptpert: U. I1. I1aBnoB.

Tabmuupr u  cxeMbl: «OJIHOKJIETOYHBIE BOJIOPOCTN», «MHOTOKIETOUHbIE
Bojopocnm», «bakrepun», «lIpocreiimme», «OpraHbl I[IBETKOBBIX PAaCTEHHUI,
«CucTtemMbl OpraHoOB MO3BOHOYHBIX JKMBOTHBIX», «BHYTpEHHEE CTPOCHHE HACEKOMBIX),
«Tkanu pactenuit», «KopHeBble cuctemb», «CTpoeHue ctedis», « CTpoeHHe JINCTOBOI
IJIACTUHKWY, « TKaHM KUBOTHBIX», «CKeleT ueloBekay, «lluieBapurenbHas cucTeMay,
«KpoBeHocHas cucrema», «/lpixarenpHas cucrema», «HepBHas cucrema», «Koxay,
«MplieuHass cucrema», «BpraenurenbHas CcUCTEMa», «OHAOKPUHHAA CHUCTEMAY,
«Crpoenne wmbimpb, «HMMmmynuret», «Kumednonosoctaeie», «CxeMa NUTaHUA
pactenuity, «KpoBEHOCHbBIE CHUCTEMBI MMO3BOHOYHBIX JKUBOTHBIX», «CTpOEHUE THAPHI»,
«Ctpoenue mnaHapum», «BHyYTpeHHee CcTpoeHue H0XKIeBoro uepBs», «HepBHas
cuctema poio», «HepBHas cuctema Jsarymikny», «HepBHasi cucteMa nmpecMbIKAOIIMXCS,
«HepBHas cucrtema nruiy, «HepBHast cuctema miiekonuTaromuxy», «HepBHas cucrtema
yesoBekay, «Peduekcy.

OOopynoBaHue: CBETOBOM MHMKPOCKOI, MHUKPONPENApaThl  OJHOKIETOYHBIX
OpraHW3MOB, MUKpOIpenapaTbl TKaHEH, PpaKOBUHBI MOJUIOCKOB,  KOJUIEKIUU
HACEKOMBIX, WIJIOKOXKHMX, JKUBBIE OJK3EMIUISIpbl KOMHATHBIX pacTeHUH, TrepOapuu
pacTeHMI pa3HBIX OTIEJIOB, BJIAXKHBIC MpEnapaThl KUBOTHBIX, CKEJIEThl MTO3BOHOYHBIX,
KOJUIEKIMK O€CIO3BOHOYHBIX JKMBOTHBIX, CKEJIET YeJoBeKa, OOOpyJoBaHUE IS
JEMOHCTpAllUd TOYBEHHOTO M BO3JYIIHOTO TMHWTaHUS pPAacCTEHUM, paculenIeHus
Kpaxmaia u OelKoB Moj JAecTBHEM (PEepMEHTOB, 00OpYIOBaHHUE IS JEMOHCTPAIlUU
ONBITOB 1O HM3MEPEHUIO >XU3HEHHOW EMKOCTH JIETKUX, MEXaHU3Ma JbIXaTeJIbHBIX
JBWKEHUH, MOJICJIM TOJIOBHOTO MO3Tra Pa3IMYHbIX )KUBOTHBIX.

JlabopaTopHas padora «/3ydyeHne TKaHEN PaCTCHUIN».

JlaGopaTopHasi padora «/3yueHne TKaHel )KUBOTHBIX.

JlaGopaTopHasi padora «/3yueHre opraHoB IBETKOBOT'O PACTCHHUS.

Tema 10. PazMmHOkeHUE M pa3BUTHE OPraHM3MOB

®opMbl  pa3MHOXKEHHUS OpraHW3MOB: Oecronioe (BKJIIOYas BETeTaTUBHOE) W
nosjoBoe. Buabl 6ecronioro pasMHOXKEHUS: MTOYKOBAHUE, CIIOPYJIAIUs, dparMeHTalus,
KJIOHUPOBAHHUE.

ITonoBoe pasMHoxkenue. IlooBbie KIETKH, WK TameThl. Meio3. Ctaguu Meiiosa.
IToBenenne xpomocom B Meio3ze. KpoccuHroBep. buosiornyeckuid CMbICT MeWo3a U
II0JIOBOrO mporecca. Meno3 v ero MecTo B )XKU3HEHHOM LIMKJIE OPraHU3MOB.



[IpenzaponpiieBoe pa3BuThe. l'ameToreHe3 y >KUBOTHBIX. llonoBble Kemes3bl.
OOpazoBaHue W pa3BUTHE MOJIOBBIX KieTok. Cmepmarorene3 U oorene3. CtpoeHue
MIOJIOBBIX KJIETOK.

OmnonoTBOpeHHe W S3MOpPHUOHAIIBHOE  pa3BUTHE  KUBOTHBIX.  (CmocoObl
OIUIOIOTBOPEHUSA: HApYKHOE, BHYTpeHHee. [lapTeHorenes.

NunuBuyanbHOE pa3BUTHE OPraHU3MOB (OHTOreHE3). OMOPHOJIOrUs — HayKa O
Pa3BUTUU OPraHU3MOB. Mopghozcene3s — o00Ha u3 21asHBLIX NPoOIEM IMOPUOTOCUL.
Konyenyusa mopgocenos u moodenu mopgoeenesza. Craguu 3MOpHOTeHE3a KUBOTHBIX
(ma mpumepe narymku). JpoOnenue. Tumel npobnenus. /lemepmunuposannoe u
HedepMuHuposantoe opooaenue. bracmyna, munvi 61acmyn. OcoOCHHOCTH TPOOTIECHUS
MJIEKOTTUTAIOIIUX. 3apOJIbIIIEBbIC JIUCTKU (TacTpyssiius). 3aKiajKa OpraHoB U TKaHEH
U3 3apOJBIIIEBBIX JINCTKOB. B3aMMHOE BIMSIHME YacTEl pPa3BUBAIOIIETOCA 3apOAbIIIa
(aMOpHOHaNIbHAsT MHIYKIMS). 3aKkjajka IiaHa CTPOCHHUSI KMBOTHOTO KaK pe3yJbTar
MEpapXUUYECKUX B3aUMOJCHCTBUIA T€HOB. BinsHHe Ha SMOpHOHAIBLHOE pa3BUTHE
paznUYHBIX (PAKTOPOB OKPYKAIOUIEH CPEIbI.

Poct u pazButue xuBoTHBIX. [locTaMOproHanbHBIN niepuo. [Ipsmoe u Henpsimoe
passuthe. PazButue ¢ Mmetamop}o3oM y OECIIO3BOHOYHBIX U MTO3BOHOYHBIX KMBOTHBIX.
buonorudyeckoe 3HaueHHE MPSAMOTO U HEMPSMOTO Pa3BUTHUSI, UX PACIPOCTPAHECHUE B
npupoje. Tumbl pocta KUBOTHBIX. DAKTOPHI PETYISALUN POCTA )KUBOTHBIX U YEJIOBEKA.
Cramuu MOCTAMOPUOHAJIBHOTO PAa3BUTHUS Y JKUBOTHBIX U 4YesoBeka. [lepuosibl
OHTOTeHe3a yenoBeka. CTapeHue U CMepTh KaKk OMOJIOTMYECKHUE MPOIECCHI.

PasmHoxeHne u paszButue pacteHuil. ['ametoputr u cnopodur. Meito3 B
KU3HEHHOM IIMKJe pacTeHuil. OOpa3zoBaHue criop B mpoiiecce Meiio3a. ['amerorenes y
pacreHuid. OTJIOAOTBOPEHHME W PA3BUTHUE PACTUTEIBHBIX OpraHu3MoB. J[BoliHOE
OIIOZOTBOPEHHE Y IIBETKOBBIX pacTeHuil. OOpa3oBaHue U Pa3BUTHE CEMEHH.

MexaHn3MBbl PETYISLUA OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.

JlemoHcTpanumn

[Toptpetst: C. I'. Hapamun, X. [lInemas.

Tabmumet u  cxeMbl: «BereratuBHoe pa3sMHOXKEHHE», «THIBI Oecmosoro
pa3sMHOXeHUs», «Pa3zMHOXEHHE XJIaMUJIOMOHAIbl», «Pa3MHOXKEHUE  3BIJICHBDY,
«Pa3MHOXeHHEe THApbDY, «Meio3», «XpoMmocombly, «l'amerorenes», «CTpoeHue
SUUEKIETKH W crepMaro3ousia», «OCHOBHbIE CTaauM OHTOreHeza», «llpsamoe wu
HenpsiMOe pa3BUTHE», «Pa3Burue Maiickoro xyka», «Pazsutue capanum», «Pa3surue
JATYIIKWY», «J[BOMHOE OIJIOJOTBOPEHUE Yy IIBETKOBBIX pacTeHui», «CTpoeHue ceMsH
OIHOJOJIBHBIX M [JBYIOJIbHBIX PACTECHUN», «OKHW3HEHHBIM LUK MOPCKOM KaIyCThbD»,
«Ku3HeHHBbIN UK MXay, «KU3HEHHBIM LUK ManopoTHUKA», <«OKW3HEHHBIH ITUKII
COCHBI».

OGopynoBaHHe: CBETOBOM MHMKPOCKOI, MHKpOMpenapaTbl SHIEKICTOK |
CIIEpMAaTO30U/I0B, MOJENb «L UK pa3BUTHUS JIATYIIKNY.



JlaGopaTtopHasi paGora «/3yueHue CTpOEHHsI TOJIOBBIX KIETOK Ha TOTOBBIX
MUKPOIIPENapaTaxy.

IIpakTnueckass padora «BpIsSBICHHE MPU3HAKOB CXOJCTBA 3apOJbIIIEH
MMO3BOHOYHBIX KUBOTHBIX).

JladoparopHasi pa6oTra «CTpoeHHE OPraHOB PA3MHOKEHUS BBICIIUX PACTEHUI.

Tema 11. I'enetTmka — Hayka O HaCJAe€ACTBEHHOCTH M HW3MEHYUBOCTH
OPraHu3MoB

Hcropusi cTaHOBIIEHUSI U pa3BUTUSA T€HETUKU Kak Hayku. Pabotel I'. Mennens, I
ne ®@puza, T. Moprana. Ponb 0T€UeCTBEHHBIX YYEHBIX B Pa3BUTHH T'€HETHKU. PaOoThI
H. K. Konsuosa, H. 1. BaBunosa, A. H. benozepckoro, I'. JI. Kapneuenko, 10. A.
Ounumuenko, H. B. Tumodeera-Pecosckoro.

OCHOBHBIE TEHETUYECKHE IIOHATUS W CHUMBOJIBI. [ OMOJIOTMYHBIE XPOMOCOMBI,
aJUIeJIbHBIC T€HbI, ATbTEPHATUBHBIC TPU3HAKHU, TOMUHAHTHBIA U PELIECCUBHBIN MPU3HAK,
rOMO3UroTa, TE€TEPO3UTOTa, YHUCTasl JIMHUS, TUOpUAbl, TeHoTur, ¢eHotun. OCHOBHbIC
METO/Abl ~ TEHETUKH:  THOPUIOJOTUYECKHM,  IIUTOJOTUYECKHM,  MOJEKYJISpPHO-
TEHETUYECKUU.

JdemoHcTpanuu

[Toptpetsr: I'. Mennens, I'. ne @pus, T. Mopran, H. K. Konsuos, H. 1. BaBunos,
A. H. benozepckuii, I'. JI. Kapneuenko, 0. A. ®ununuenko, H. B. Tumodees-
PecoBsckuii.

Tabnuubl 1 cxeMbl: «MeTo bl TeHETUKIY, «CXeMBbI CKPEIIMBAHUSI.

JlaGopaTopHas padora «/lpo3oduia kak 0ObEKT TCHETUYECKUX UCCIICIOBAHUIN.

Tema 12. 3aKOHOMEPHOCTH HACTEACTBEHHOCTH

Momnorubpunnoe ckpemuBanue. [lepBbiii 3akoH MeHenst — 3aKoH eAMHO00pa3us
ruOpu0B miepBoro nokosieHus. [IpaBuno nomunupoBanusi. Bropoii 3akon Mennens —
3aKOH pacHIeTUieHus] Tpu3HaKoB. lluTonmornyeckue OCHOBBI ~MOHOTHOPUIHOTO
CKpelnuBaHud. [ unore3a 4ucToThl ramer.

AHanmsupyroniee CckpemuBaHue. [IpomMexXyTOUHBIM XapakTep HacleI0BaHUs.
Pacmerienre nmpru3HakoB NPy HEMOJIHOM JOMUHUPOBAHUM.

HurubpuaHoe ckpemmuBanue. Tperuii 3akoH MeHnenss — 3aKOH HE3aBUCHMOTO
HacJIeI0BaHMs MpU3HaKoB. [{uTonornuyeckine OCHOBBI IUTUOPHUIHOTO CKPEIIUBAHMUS.

CuerieHHoe HacienoBaHue mnpu3HakoB. Paboter T. Moprana. CrernsieHHOeE
HAaCJICOBAHUE TE€HOB, HAPYIICHHWE CUECIUICHUS MEXIY F'eHaMu. XpPOMOCOMHAs TEOpHs
HACJIEICTBEHHOCTH.

I'enetuka moma. XpOMOCOMHBIA MEXaHH3M OIpPEIEICHUs Moja. AyTOCOMBI H
MOJIOBBIE XPOMOCOMBI. ['OMOTaMETHBIA M Te€TEPOraMETHbIA TMOJI. [ eHeTndeckas
CTPYKTYpa MOJIOBBIX XpoMocoM. HacnenoBanue Npu3HaKkoB, CLETVIEHHBIX C ITOJIOM.



I'enotun kak uenoctHas cucrema. [lmenoTpornuss — MHOXKECTBEHHOE ICHCTBHUE
resa. MHOXECTBEHHbIM  ajuleiM3M. B3auMojelcTBHE  HEaJICIbHBIX  I'€HOB.
KommmementapHocts. Onuctas. [Hoaumepus.

I'eHeTyeCKU KOHTPOJb PAa3BUTHSI PACTECHUN, KMBOTHBIX M YEJIOBEKA, a TAKXKE
(M3UOJIOTUYECKUX TPOIECCOB, MOBEJACHUS M KOTHUTHUBHBIX (yHKIMHA. ['eHeTnueckue
MEXaHU3Mbl CHUMOHMOTE€HE3a, MEXaHHU3Mbl B3aUMOJCHCTBHUS «XO3IMH — Iapa3uT» H

«XO03MH — MHUKpoOMOM». ['eHeTMyeckue acheKkTbl KOHTPOJS U HU3MEHEHHUS
HACJIEJICTBEHHON NMH(OPMAILIMU B TTOKOJECHHUIX KJIETOK U OPTaHU3MOB.
JemoHcTpanumn

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

Tabmumer 1 cxembl: «llepBblii 1 BTOpoM 3akoHbl Menpaens», «Tperuit 3akoH
Mennens», «AHaIM3UpyOIIee CKpelmuBaHue», «HemonHoe IOMHUHHpPOBaHUE,
«CuemieHHOe Hacjiel0BaHue MPU3HAKOB Yy apo30¢uiibly, «['eHeTuka nosia», «Kapuorun
yenoBekay, «Kapuotun gpozodunb», «Kapuotun nrunbs», «MHOXKECTBEHHBIN
ajenusm», « B3auMo1eICTBUE TEHOB.

O6opynoBanue: MOJENb ISl AEMOHCTpPAllMM 3aKOHOB €IUHO00pasusi rhuOpuioB
[IEPBOTO IOKOJIEHUSI U PACLICIUICHUS MPU3HAKOB, MOJAENIb Uil JEMOHCTPAlUA 3aKOHa
HE3aBUCHMOTO HACJEAOBAHUS MPU3HAKOB, MOJEIb IS JEMOHCTPAlMUA CUEIUICHHOTO
HacJIeJJOBaHUs IPU3HAKOB, CBETOBOM MUKPOCKOII, MUKponpenapar: «Jlpo3odunay.

IIpakTuyeckas padora «3ydeHue pe3yibTaToB MOHOTUOPUAHOTO CKPEIIUBAHUS
y Ip030hUITBD».

IIpakTuyeckas padora «/3yuyeHue pe3ynbTaToB JUTHOPUIHOTO CKPEIIMBAHUS Y
JPO30(UITBI.

Tema 13. 3aKoHOMEPHOCTH U3MEHYUBOCTH

B3aumogeiictBue reHotuna W cpeasl  npu  GopmupoBaHuH  (EHOTHUIA.
N3menunBOCTh TIpU3HAKOB. KayecTBEHHbIE M KOJWYECTBEHHBIE NPU3HAKU. Buabl
W3MEHYMBOCTH: HEHACJICACTBEHHAS U HACIICICTBEHHAS.

MoaudukanronHas  U3MEHUYMBOCTh.  Poib  cpeasl B (popMHpOBaHUM
MoauUKAIIMOHHON M3MeHUnBOCTU. Hopma peakiuu npusHaka. BapuannoHHbIi pan u
BapuannonHas kpusas (B. Moranncen). CBoiicTBa MOIU(PUKAIIMOHHON N3MEHUYNBOCTH.

I'enoTunuueckass MU3MeHUMBOCTh. (CBOICTBA TEHOTHIUYECKOW HM3MEHUYMBOCTH.
Bupl reHoTUIIMYECKON M3MEHYMBOCTH: KOMOMHATHUBHAS, MyTalldOHHAs.

KomOunaTtuBHasi wW3MEHUYHMBOCTh. MeH03 H TOJIOBOM TMpollecC — OCHOBA
KOMOMHATUBHON W3MEHYMBOCTH. POJIb KOMOMHATHBHONW H3MEHYMBOCTH B CO3JaHUH
TeHETHYECKOTO pa3HOOOpa3usl B Mpeiesiax OJJHOTO BUIA.

MyranroHHass UW3MEHYMBOCTh. Buapl MyTanui: TEHHbIE, XPOMOCOMHBIE,
reHoMHble.  CHOHTaHHBIE W MHAYUMPOBAHHBIE  MyTaluu.  SaepHele U
nuToIUia3MaTuueckue mytauuu. ComaTHYeCKUe U TMOJOBble MyTanuu. [IpudnHbI
BO3HUKHOBEHHUS MyTaluid. MyTareHbl U MX BIUSHUE HAa OpPraHu3Mbl. 3AKOHOMEPHOCTHU



MYTallMOHHOT'O Ipolecca. 3aKOH TIOMOJIOTUYECKMX pPAIOB B  HACIEACTBEHHOU
u3menuuBocty (H.U. BaBunos). BHesiepHas H3MEHUYHMBOCTh M HACJIEACTBEHHOCTb.

Onueenemura u aNU2eHOMUKA, POTb dNULEHEeMUYeCKUX ()aKmopos 6 Hacied08anuu
U USMEHYUBOCMU PEeHOMUNUYECKUX NPUSHAKOS Y OP2aAHUZMOS.

JdemoHcTpauumn

[Toptpetsr: I'. ne ®pus, B. Moranncen, H. Y. BaBuinos.

Tabmuupr u  cxembl:  «Bumgel  u3mMeHunBOoCTH»,  «MoaudukamoHHas
M3MEHYUBOCTHY, «KomMOMHATHBHAsT M3MEHUMBOCTHY», «Meno3», «OImiogoTBOpeHUE,
«I"eneTnueckue 3a00JieBaHUA YeTOBEKay, « BUabpl MyTamuiig.

O6opynoBanme: >KUBbIE M TepOapHbIE OK3EMIUISIPhl KOMHATHBIX PacTeHHH,
pucyHku (doTtorpaduu) >KMBOTHBIX C PA3TUYHBIMUA BUIAMH U3MEHYHUBOCTH.

JlaGopaTopnasi padora «lcciaenoBanue 3aKOHOMEpPHOCTEH MOAMGMDUKAIIMOHHON
n3MeHYnBOCTH. [locTpoeHne BapralmoOHHOT0 psiia 1 BApUAMOHHOM KPUBOM.

IpakTnueckass  padora «Myrtanuu y  apo3oduiabl  (Ha  TOTOBBIX
MHUKpoTpenaparax)y.

Tema 14. I'eneTuka yesi0BeKka

Kapuorun denoBeka. MexayHapolHass mOporpaMMa HCCIEIOBAaHUS Te€HOMaA
yejoBeka. MeToapl M3yYeHUs] T€HETUKH YeJIOBEKAa: T'€HEaJOrHyecKuil, OJM3HEIOBBIM,
HUTOTCHETUYECKNN, TOMYJISIHUOHHO-CTATUCTUYECKUNA, MOJEKYJIAPHO-TEHETUYECKUM.
CoBpemMeHHOE  ONpEACIICHUE  TEHOTHNA:  IOJHOTEHOMHOE  CEKBEHUPOBAHUE,
FEHOTUNIUPOBaHUE, B TOM uuciae ¢ nomompo [IIP-ananu3a. HacnencrBeHHbie
3a0oneBaHusi 4yenoBeka. ['eHHble W XpPOMOCOMHBIE OO0J€3HHM uenoBeka. boiesHu ¢
HACJICJICTBEHHOM TMPEIPACOIOKCHHOCThIO. 3HAYECHHE MEIUIIMHCKOM TE€HETUKU B
NpEeAOTBPAICHUM W JIEYEHUU TEHEeTHYEeCKMX 3a0osieBaHUN 4YesnoBeka. Meauko-
F€HETUYECKOE KOHCYJIbTUpOBaHUE. (CTBOJOBbIE KIETKH. [IOHATHE «TEHETUYECKOTO
rpy3a». DTHYECKHE aCIeKThl MCCIEOBAaHUN B OOJACTH PEAAKTUPOBAHHUS T€HOMA U
CTBOJIOBBIX KJIETOK.

I'enetnueckue  (akTOpbl  TOBBIINICHHOW  YYBCTBUTEJIBHOCTH  YEJOBEKA K
bU3MYEeCKOMY M XUMUYECKOMY 3arpsi3HEHHUIO OKpyXaromed cpensl. | eHernueckas
MIPEIPACIIOIOKEHHOCTD YEJIOBEKA K MTATOJIOTUSM.

JdemoHcTpanuun

Tabmuer u cxembl: «Kapuotum uenoBekay, «MeToabl H3y4eHUSI TEHETUKU
yesoBekay, «l 'eHeTnueckue 3a00J€BaHUsI YETOBEKay.

IpakTnueckas padora «CocTaBieHUE U aHATIU3 POJOCIOBHOM.

Tema 15. Cesntekuiusi OpraHu3MoB

JlomecTuKanus 1 CelekUus. 3apoKICHUE CENEKINU U JOMECTUKaUUU. YueHnue H.
N. BasunoBa o lleHTpax NpOUCXOXICHHS M MHOTO00pa3vs KyJbTYPHBIX PacTEHUM.
Posb cenekiuym B CO31aHMM COPTOB PACTEHUM M TOPOJ KUBOTHBIX. CopT, mopoja,



mTaMM. 3aKOH TOMOJIOTUYECKUX pPSAIOB B HACIEICTBEHHOM wu3MeHunBoctd H. N.
BasunoBa, ero 3HaueHue JJ1sl CEIEKIMOHHON paboThI.

Metoabsl  ceneKIMoHHOM paboThl. VckyccTBeHHBIH OTOOp: MAaCCOBBIM U
WHJIUBUAYAJIbHBIA. DTanbl KOMOMHAIIMOHHOM cejekiuu. VcnpiTaHue mpou3BoauTeNneH
1o MoToMcTBY. OTOOp MO F€HOTHUITY € MOMOIIBIO OIEHKH (PEHOTHIIa TOTOMCTBA B OTOOD
110 TEHOTHITY ¢ nmomoibio ananuza JJHK.

HckyccTBeHHBIM MyTareHe3 Kak METOJ1 CENeKIIMOHHON padoThl. PaauanmoHHbIi 1
XUMUYECKUN MyTareHe3 KaK WMCTOYHHUK MYyTaIlluid y KyJIbTYpHBIX ()OPM OPTaHHU3MOB.
Hcnonp30BaHne T€éHOMHOTO PEIaKTUPOBAaHUA U MeTon0B pekoMmOuHaHTHBIX JIHK mms
MOJYYEHUS UCXOJHOTO MaTepuana JJjsl CEJICKINH.

[Tonyyenue nonurion1oB. BHyTpuBugoBas rudpuausanus. biu3kopoacTBeHHOE
CKpeniuBanue, win WHOpuauHr. HepoacTBeHHOE CKpellMBaHHWE, WM ayTOPHJIUHT.
I'erepo3uc u ero mpuuuHbl. Vcnonb3oBanue rerepo3uca B cenekumu. OtnanéHHas
rubpuauzanus. llpeomoneHue Oecroaust MEXBUIOBBIX TUOpUIOB. JlocTkeHuUs
CEJIEKIINU PACTEHUMN U KUBOTHBIX. « 3€1EHASL PEBOIIOYUSL.

CoxpaHeHHE M W3YyYEHHE T'€HETUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUH U UX
JTUKUX POJUYEH ISl CO3JaHMS HOBBIX COPTOB U THOPHUIOB CEIbCKOXO3SICTBEHHBIX
KYJIbTYyp. M3yuenue, coxpanenue u ynpasieHnue 2eHeMmudecKumMu pecypcamu
CeNbCKOXO3AUCMBEHHVIX U NPOMBICAOBbIX — JHCUGOMHLIX 6  Yeaax  VIAYUuleHus
CYyuecmeyowux U COo30aHUs HOBbIX NOPOO, JUHUL U KPOCCO8, 6 MOM HYUCIe C
NpUMeHeHUeM COBPEMEHHbIX Memo008 HAYYHBIX UCCIe008aHUlL, Nepedosulx uoel U
NepCneKmuBHbIX MexHOoI02UM.

JlemoHCcTpanumn

[Toptpersr: H. W. Basuno, WU. B. Mwnuypun, I'. . Kapnewenko, II. IIL
JIykpsanenko, b. JI. Acraypos, H. bopnoyr, /. K. bensies.

Tabmuubr 1 cxembl: «LIeHTpBI TPOUCXOXKIEHUS W MHOTO00pasusi KyJIbTYPHBIX
pacTeHuil», «3aKOH TOMOJIOTMYECKUX PSAOB B HACJIEACTBEHHOW HW3MEHUYMBOCTUY,
«MeTtoapl cenekiuny, «Otnanénnas rTudpuauzanus», «Myrtaresesy.

JlaGopaTtopnasi paGora «/3yueHue COpPTOB KYJIbTYPHBIX PAaCTE€HUH U MOPOJ
JOMAITHUX )KUBOTHBIX).

JlabopaTopHas padora «/3ydyeHre METO0B CEJICKIIMU PACTCHUI.

IIpakTnuyeckas padora «lIpuBnBKka pacTeHU».

Jrckypcusi «OCHOBHBIE METOIbI M IOCTHKEHHUS CEJICKIIUU PACTEHHUI U )KUBOTHBIX
(Ha CEJICKITMOHHYIO CTAHIINIO, TUIEMEHHYIO (epMy, COPTOUCIIBITATEIbHBIA Y4acTOK, B
TETJTUYHOE XO35HUCTBO, B JIAOOPATOPHUIO arpOYHUBEPCUTETA HIIM HAYIHOTO LIEHTPA)».

Tema 16. buorexHos0rust ¥ CHHTETHYECKAsI OMOJIOT U

OOBEKTBI, UCTIOJIB3yeMbIE B OMOTEXHOJIOTUH, — KJIETOYHBIC U TKAHEBBIC KYJIbTYPHI,
MUKPOOPTaHU3MBI, 1750. XapaKTEPUCTHKA. TpaguumronHas OMOTEXHOJIOTHSI:
XJIeOOTICUCHHE, MOJy4YEeHUE KM CJIOMOJIOYHBIX MIPOAYKTOB, BUHOJEIHE.



Muxkpobuonornyeckuii  cuHTe3. OOBEKTBI  MHKPOOMOJOTMYECKMX  TEXHOJIOTHIA.
ITpounsBoacTBO Oenka, aMUHOKUCIIOT U BUTAMUHOB.

Co3aHne TEXHOJIOTMH WM HHCTPYMEHTOB IEJICHAIPABICHHOIO W3MEHEHUS U
KOHCTPYHMPOBAaHHsSI T€HOMOB C IEJIbIO0 ITOJYYEHHsS] OPraHU3MOB M HX KOMIIOHEHTOB,
coJiep KalllMX HE BCTPEYAIOIIMECS B IPUPOI€ OMOCUHTETUYECKUE TYTH.

Kierounas wunxeHepus. MeTonpl KyJIbTypbl KIETOK M TKaHEHd pPACTCHUM H
KUBOTHBIX. Kprobanku. CoMatuueckass ruOpuan3aus 1 COMAaTUYECKUN SMOPHUOTeHE3.
Hcnonp30BaHne TramioWIOB B CEJIIEKUMU pacTeHuu. [lonyuenue MOHOKIOHANbHBIX
anmumen. Mcnonv3oeanue MOHOKIOHANbHBIX U NOAUKTIOHATbHBIX AHMUMeN 6 MeOuyuHe.
HckyccTBEHHOE  OIUIOJOTBOPEHUE. PEKOHCTpyKIMS SMUEKIETOK W KIOHUPOBAHUE
KUBOTHBIX. MeTOJl TpaHCIUIAaHTallMM sIep KIETOK. Texnonocuu 0300posieHusl,
KYIbMUBUPOBAHUS U MUKPOKIOHAILHO20 — PA3MHONICEHUS  CeNbCKOXO3AUCTNEEHHbIX
KYIbmyp.

XpoMOCOMHass M T€HHAas WHXeHepusa. VICKyCCTBEHHBIM CHHTE3 T€Ha U
KoHcTpyupoBaHue pexkomMOuHanTHeIX JIHK. Cosdanue mpanceennvix opeanuzmos.
JIOCTH)KEHNS U MEPCIIEKTUBBI XPOMOCOMHOM M N€HHOW WH)KEHEPUU. DKOJIOTMYECKUE U
ATUYECKHE MTPOOJIEMbI T€HHOW HHKEHEPUU.

Memuuunckue OuotexHonoruu. IloctreHomuHas uu@poBas Meauuuua. I[ILP-
JUarHocTuka. MeTaboJOMHBIN aHAIW3, TECHOLEHTPUYECKUI aHAIIM3 TPOTEOMa YEIOBEKa
IUIsL OLIEHKHU COCTOSIHUS €T0 310pOBbi. MCnonb30BaHWe CTBOJOBBIX KJIETOK. TapreTHas
Tepanus paxka. 3D-OnommxkeHepuss Uil pa3paOOTKU (PYHIAMEHTAJIBHBIX OCHOB
MEIULIMHCKUX TEXHOJIOTHH, CO3MaHUS KOMIUIEKCHBIX TKAHEH COYETAaHHEM TEXHOJIOTHUU
TpEXMEPHOrO  OWONpUHTMHra U cKagdonauHra  aas  pelieHds  3aaay
MEPCOHATU3UPOBAHHON MEULIHEI.

CoznaHne BEKTOPHBIX BAKIMH C 11€JbI0 00ecnedeHnss KOMOMHUPOBAHHOMN 3alUTHI
oT BO30OyauTENEH OPBU, YCTaHOBJICHUE MOJIEKYJIIPHBIX MEXaHU3MOB
¢ynkunonupoBanusi PHK-copepskamux BHpPYCOB, BBI3BIBAIOIIMX OCO0OO OIACHbBIE
3a0071€BaHUs YEIOBEKA U JKUBOTHBIX.

JdemoHcTpanuun

Tabmupsl u cxembl: «lcnonb30BaHME MHUKPOOPTaHU3MOB B IPOMBIIIIIEHHOM
IIPOU3BOACTBEY, «KieTouHas nHKeHepus», «I eHHass HH)KEHEpUs».

JlaGopaTopHas padora «/3yueHre 00beKTOB OMOTEXHOJIOTUM.

IIpakTnueckas padora «llomyyeHrne MOJTOYHOKUCIBIX IPOAYKTOBY.

Ikekypeuss  «buoTexHoNOrMsT —  BaXKHEWIas  NPOU3BOAUTENbHAs — CuUa
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE MTPOU3BOICTBO)».
11 KJIACC

Tema 1. 3apoxaeHue U pa3BUTHE HBOJIONUOHHBIX TMPEACTABJEHUI B
OuoJioruun



OpomonnonHas Teopus Y. Jlapsuna. [Ipennocbuiku BOSHUKHOBEHUS TapBUHU3MA.
Ku3zHp 1 HayuyHas nesarenbHOCcTh Y. JlapBuHa.

JBrokyme cuiabl sBomonMu BUgoB no Y. JlapBuHy (BbICOKasi MHTEHCUBHOCTh
pa3MHOXKEHHSI ~ OpPraHU3MOB,  HACJEACTBEHHas  W3MEHYUBOCTh, Ooppba  3a
CYILIECTBOBAHHE, ECTECTBEHHBIN M HCKYCCTBEHHBIN 0TOOD).

Odopmienne cunrernueckor teopun sBoiouuu (CT3I). Heittpanvhas Teopus
sBomtoIMU. COBpeMEHHasl IBOJIIOIIMOHHAS OMOJIOTHS. 3HaYEHUE IBOITIOIMOHHON TEOPUU
B (hopMUPOBAHNH €CTECTBEHHO-HAYYHOU KApTHHBI MUPA.

JemoHcTpanumn

[loptpetsr: Apuctorens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cenr-Unep, XK.
Krosee, Y. Hdapsun, C. C. YerBepukon, M. U. [lImaneraysen, k. Xonagenn, . K.
benses.

Tabmuupbl u cxemsl: «Cucrema xuBoil npuponsl (no K. Jlunuer)», «Jlectauia
KUBbIX cymiecTB (mo Jlamapky)», «MexaHu3m (QOpMHUpPOBaHUS MPUCHOCOOICHHUA Yy
pacteHuit u kuBOTHBIX (1m0 Jlamapky)», «Kapra-cxema mapmpyra myrtemectBust Y.
Hapsunay, «Haxonku Y. JapBunay, «Dopmbl 00pbObI 3a cyiiecTBoBaHue», «Iloposs
rony0eit», «MHorooopasue KylnbTypHbIX ¢GopMm KamycTe», «llopoabl aoMamHux
KUBOTHBIX», «CxeMa oOpa3oBaHus HOBBIX BUI0B (mo Y. JlapBuny)», «Cxema
COOTHOILIECHUS JIBHKYIIUX CHJI 3BOJIONUNY», «OCHOBHBIE MOJIOKEHUS CUHTETHYECKOM
TEOPUU SBOTIOLINI.

Tema 2. MUKPO3BOJIIOLNSA U €€ pe3yJIbTAThI

[lonynauust Kak »3JeMeHTapHas eauHuua HBOMOIUU. COBpPEMEHHBIE METO]IbI
OLICHKM TE€HETUYECKOTO pa3HooOpa3usi W CTPYKTypbl mnonyiauuil. M3menenue
reHooHJa TOMyJSIMUU KAk JJIEeMEHTAapHOE HSBOJIIOLIMOHHOE SIBJICHHE. 3aKOH
reHeTnyeckoro paBHoBecus k. Xapau, B. BaitnOepra.

DOnemMeHTapHbIe (AKTOPHI (IBMKYIITUE CUJTBI) DBOJIONMH. MyTallMOHHBIHN MpoIiecc.
KomOuHatuBHass u3MeHUMBOCTh. [Jlpeli reHoB — ciy4yallHble HEHanpaBJICHHbIE
M3MEHEHHUS 4YacToT aiened B mnomyisuusx. Oddexkt ocHoBarens. Igghexm
oymuiiounozo 2opaviuika. CHUdCeHue 2eHemuyecKo20 pasHooOpasus: NpudUHsl U
cneocmesus. Ilposenenue sgpghexkma Opeticha 2eno6 6 OONLUIUX U MATBIX NONVIAYUSIX.

Murpamuu.  W3omsmust  momysmsiiuii:  reorpaduueckas  (IpOCTpaHCTBEHHAs),
Oounonoruyeckast (penpoyKTUBHAS).

EcrecTtBeHHblli 0TOOp — HampaBisiomuid  ¢aktop  3Bosouud.  Dopmbl
€CTECTBEHHOTO otbopa: JBIKYIIUH, CTaOMIIU3UPYIOIINH, pa3pbIBarOLIUi

(mm3pyntuBHbiit). [lomoBoit or6op. Bo3HWKHOBEHHWE W IBOMIOIUS  COIUATHHOTO
MOBEACHUS )KUBOTHBIX.

[Ipucnoco01eHHOCTh OpraHU3MOB KaKk  pe3yibTaT MHUKPOSBOJIIOIUH.
Bo3HnukHOBEeHHE TPUCTIOCOOJICHUM y OpraHu3MoB. ApoMopdo3bl U HIAMOAIANTAIUH.



[Ipumepsl npucnocoOIeHU y OpraHu3MOB: Mopdojoruyeckue, (U3NOIOTHUYECKUE,
OonoxumMuyeckue, nopegeHueckne. OTHOCUTENbHOCTh TPUCTIOCOOIEHHOCTH OPTraHU3MOB.

Bun, ero «kpurepum u CcTpykTypa. BupooOpa3oBaHue Kak pe3yibTaT
MUKPOIBOIOIUH. M30smus — kitoueBoit ¢aktop BumoodpazoBanus. [Iytu u crmocoObl
BHI000pa30BaHUS: aJJIONaTPUYECKOE (reorpaguueckoe), CUMITATPUUECKOE
(9KOJIOTMUECKOE), «MTHOBEHHOE» (MOJMUIUIOUaU3alMs, Tuopuan3zanus). JJIMTeasHOCTh
ABOJIIOIIMOHHBIX TTPOLIECCOB.

Mexanu3mbl (HOpMUPOBAHUS OMOIOTUYECKOTO pa3HOOOpa3usl.

Ponb sBomONMOHHON Onosioruu B pa3paboTKe HAYYHBIX METOJOB COXpaHEHUS
OonopazHooOpaszusi. MUKpPOIBOMIONKS W KODBOIIOIHUSA IMAPA3UTOB M HMX XO35CB.
Mexanu3Mbl (GOPMUPOBAHUS YCTOMYHUBOCTH K aHTUOMOTHUKAM U CITIOCOOBI OOPHOBI ¢ HEH.

JdeMoHCcTpanuu

[Toptpetsr: C. C. YUeTBepukos, D. Maiip.

Tabnuie u cxembl: « MyTallMOHHAs U3BMEHYUBOCTLY, «llomyndiimonHas CTpyKTypa
Buna», «Cxema mposiBIeHusi 3akoHa Xapau—BaitHOepra», «JIBwkyiue Cuibl
ABONIONUNY,  «IKOJOTHYECKAas  W3OJAIUS  TOMYJSIHUA  ceBaHCKOM  (openmy,
«"eorpaduueckast W3OS JTUCTBEHHUIIBI CUOMPCKOW M JIMCTBEHHHIIBI JAYPCKOID»,
«lTonynaMOHHBIE BOJHBI YMCICHHOCTH XHWIMHUKOB M JKEpTB», «Cxema JeucTBUs
€CTECTBEHHOTo 0TOOpay, «®Dopmbl 00pbOBI 3a cymiecTBOBaHUE», «HHIyCcTpUambHBIMI
MenaHu3M», «JKuBble ucKomaembiey, «IIOKpOBUTEIBCTBEHHAs! OKpAacKa KUBOTHBIX,
«lIpenynpexnaromas OKpacka KUBOTHBIX», «DU3HOJOTMYECKAE  aJallTallny,
«IIpucnocoOMEHHOCTh OpPraHu3MOB U €€ OTHOCHUTENBHOCTHY, «Kputepuu Bumay,
«Bugpl-nBoitnukn», «CTpykTypa BuAa B npupoae», «CrnocoObl BUI000pa30BaHUS»,
«l"eorpaduueckoe Bug00OpazoBaHuE TPEX BHUIOB JaHABIIICH», «IKOJIOTHYECKOE
BHI000pa30BaHKe BUJIOB CHHHID, «llomurmmonasl pacteHuit», «KarmycTHO-peaeuHbIiM
TUOpUI.

OGopynoBaHue: repdbapuul pacTeHUM, KOJUICKIIMM HACEKOMBIX, dyyesja MTHUI] U
3Bepel ¢ mpuMepaMu pPa3IMYHBIX MPHUCIOCOOJICHHUM, dydyena NTHUI[ U 3BEped pasHbIX
BUJIOB, TepOapuu pacTeHUM OJIM3KUX BUIOB, 00PA30BABIINXCS PA3IMUYHBIMU CIIOCOOAMU.

JlaGopaTopHasi padoTa «BpIIBICHNE N3MEHYUBOCTH Y 0COOCH OTHOTO BHJIAY.

JlaGopaTopnasi padora «lIpucnocoGieHus OpraHu3MOB U HMX OTHOCHUTEIIbHAs
11e71eCO00Pa3HOCTHY.

JlaGopaTopHasi padora «CpaBHeHUE BUAOB MO MOP(OJIOTHUECKOMY KPUTEPUIOY.

Tema 3. Maxkpo3BoJironus 4 e€ pe3yabTaThl

Metoapl u3ydeHus: MakposBoionuu. [laseoHTONOrMYEecCKue METOAbl W3YUYCHHS
sBomouu. [lepexoansie Gopmbl U GUITOTEHETUYECKHE PSIbI OPTaHU3MOB.

buoreorpapuueckue mMeToapl uzydeHus sBontonuu. CpaBHeHue (iaopbl U (payHsbI
MaTepUKOB M OCTpOBOB. buoreorpaduueckue obsactu 3emi. BUIBI-SHIEMHKUA |
PEJTUKTBHI.



OMOpHOJIOTMYECKME U CPAaBHUTEIHLHO-MOP(OIOTrHYECKUE METOJbl H3yUYEHHUs
ABOJIOLMHU. ['€HEeTMYeCKMe MEXaHM3Mbl SBOJIOIUMU OHTOI€HE3a W  MOSBJICHUSA
ABOJIIOLIMOHHBIX HOBIIECTB. ['OMOJIOTMYHBIE M aHAJIOTUYHBIE OpraHbl. Py1nMeHTapHbIe
OopraHsbl U aTaBU3Mbl. MOJEKYISIPHO-TEHETHUECKUE, ONOXUMUYECKUE U MATEMATUUECKUE
METOAbl M3YYEHHsS BBOJMIOUMHU. ['oMosiormunble TreHbl. COBpPEMEHHBIE METOJIbI
NOCTPOEHUS (PUITOTEHETUYECKUX JICPEBHEB.

XPpOMOCOMHBIE MyTallMU U SBOJIIOLUS TEHOMOB.

OO6mme 3aKOHOMEpPHOCTH (TIpaBWUjia) SBOMIONUU. [lpunyun cmensvl yHKYU.
HeoOpatumocTe »3BOmtouuu. ApjantuBHas paauanud. HepaBHOMEPHOCTh TEMITOB
ABOJIIOLIH.

JdeMoHCcTpanuu

[Toptpetsi: K. M. bap, A. O. KoBanesckuii, ®. Mrosuiep, 3. ['eKkeb.

Tabmuupl 1 cxeMbl: «DUIOT€HETUYECKUNA Psii JOMIAIu», «ApPXEONTEPUKCY,
«3Bepo3yoble sAuiepb», «Crerouedans», «PuHnnopuren, «CeMeHHbIE TanOPOTHUKNY,
«buoreorpaduueckue 3081 3eMauy, «Jperid KOHTUHEHTOBY, «PenukThI», «HavanbHbie
CTaauy SMOPHUOHAIBHOTO PA3BUTHS TO3BOHOYHBIX >KUBOTHBIX», «[ OMOJIOTUYHBIE H
aHAJIOTUYHbIE OpraHey, «PymuMeHTb», «ATaBU3MBI»Y, «XPOMOCOMHBIE HaOOPbI
YyeloBeKa W [uMIaH3e», «l7aBHble  HampaBieHUs  JBomonum»,  «OOmme
3aKOHOMEPHOCTH 3BOJIIOLIHI.

ObopynoBaHMe: KOJJIEKIMH, TepOapuu, MyJSDKM HMCKOMAeMbIX  OCTATKOB
OpraHU3MOB, MYJSDKM TOMOJIOTHUYHBIX, AHAJIOTMYHBIX, PYJMMEHTAapHBIX OPraHOB H
aTaBU3MOB, KOJJIEKLIUA HACEKOMBIX.

Tema 4. IIpoucxoxaenue u pa3BuTHe *KU3HU Ha 3emJie

HayuHble runoTe3sl MpOUMCXOXKACHUS )KU3HU Ha 3emiie. AOMOTeHe3 U TaHCIIEPMHUSL.
JloHay4yHbIe TIPEACTABICHUS O 3apOXKIACHUHM S>KU3HM (KpeamuroHu3Mm). [umoresa
IIOCTOSIHHOTO CaMO3apOXKACHUs KU3HU U €€ onposepxkeHue omnbitamu D. Penu, JI
Cnamnannanu, JI. [Tactepa. IlpoucxoxkaeHue ®u3HU U aCTPOOUOIOTHSI.

OcHOBHBIE 3Tanbl HEOpraHuyeckou sBosouu. IlnaneraphHas (reojsoruyeckas)
HBOJIIOLIMA. XUMHUYECKasl SBOMIONMS. AOMOTEeHHBI CHUHTE3 OpPraHMYECKHX BEIIECTB U3
Heopranmyeckux. Omnbir C. Mwmepa u I'. HOpu. OOpazoBanue MNOIMMEPOB U3
MoHoMepoB. Koanepsatnast runore3a A. . Onapuna, runore3a nepBUYHOro OyJiboHa
JIx. XonnaeitHa, reHetudeckas runotesa I'. Mémnepa. Puboszumsel (T. Yek) u runotesa
«vupa PHK» V. T'un6epra. ®opmupoBanre MmeMOpaH U BOSHUKHOBEHHUE MPOTOKIIETKH.

Hcropust 3emuin 1 MeTonbl €€ m3ydeHus. Vckomaemple OpraHMYECKUE OCTATKH.
['eoxpononoruss u e€ Meronapl. OTHOcUTEIbHAsT M aOCOJIOTHAS T'€OXPOHOJOTHS.
['eoxpoHoNOrnyecKkas 1Kaga: 30Hbl, 3pbl, IEPUOJIbI, STTOXH.

HavanbHbie 3Tansl opraHM4yeckor 3BOJIIOUUU. [IOsIBIIEHWE W 3BOJIOLMSA TEPBBIX
KJIETOK. DBoJolus MeTabonu3Ma. Bo3HukHOBeHHE nepBbIX 3kocucTeM. COBpeMEHHbIE



MUKpOOHBIE OMOIUJIEHKM KaK aHajor MepBbIX Ha 3emuie cooOmiecTB. CTpOMATOJMTHI.
[IpoxapuOThI U 3YKapUOTBHI.

[Ipoucxoxnenue 3SykapuoT (CcUMOUOTeHe3). DBOIIOIMOHHOE MPOUCXOXKICHUE
BUPYCOB. [IponCXOkK/I€HNE MHOTOKJIETOYHBIX OPraHU3MOB. BO3HUKHOBEHNE OCHOBHBIX
Py MHOTOKJIETOYHBIX OPraHU3MOB.

OcHOBHBIE 3Tambl HBOJIONUU BBICHIMX pacTeHud. OCHOBHBIE apoMOP(O3bI
pacTteHui. Beixoq pactenuil Ha cyury. [losBiIeHrE CIIOpOBBIX PACTEHUM W 3aBOCBAHUE
umu cyid. CeMeHHble pacTenus. [IpoucxoxaeHue IBETKOBBIX paCTECHUM.

OcHOBHBIE OTallbl dBOJIONUUA KUBOTHOTO Mupa. OCHOBHBIE apoMOP(O3bI
KUBOTHBIX. Bennckas ¢ayna. KemOpuiickuii B3pbIB — MOSBICHUE COBPEMEHHBIX THUIIOB.
IlepBrie  xOpnoBble KMBOTHBIE. JKWM3HB B BOAE. OBOJIOLUSA IO3BOHOYHBIX.
[Ipoucxoxnenne ampudbuil u pentwmid. [IpoucxoxaeHrue MICKOMUTAIOMUX U TTHIIL.
[Tpunuun xmroueBoro apoMopdosza. OcBoeHHe OECIO3BOHOYHBIMA M TO3BOHOYHBIMU
KUBOTHBIMHU CYIIIU.

PazBuTHe ku3HM Ha 3emiie IO 3paM M MEPUOJIaM: apXeul, MpOTEepO30H, NaIeo30M,
Me3030M, KaiH030#. OO0Iasi XxapakTepucTUka KJIMMara U TeO0JOTHYECKUX IPOLIECCOB.
[TosiBeHne M paciBET XapaKTEPHBIX OPraHuU3MOB. YTJeoOpa3oBaHUE: €ro YCIOBHS U
BJIMSIHUE HA Ta30BbIA COCTAaB aTMOCHEPHI.

MaccoBble BBIMHpPAHUS — 3JKOJOTMYECKHE KPU3UCHI mpouuioro. I[lpuumHel u
CIEACTBUS MAacCOBbIX BbIMUpaHUW. COBPEMEHHBIM 3KOJIOTMYECKUl KpPHU3UC, €ro
ocobennoctu. [Ipobiema coxpanenus 6nopazHooOpas3us Ha 3emIie.

CoBpeMeHHasg cuCTeEMa OpraHuyeckoro wmwupa. llpuHIMOBL Ki1accupukanuu
opranu3mMoB. OCHOBHbBIE CUCTEMATUUYECKNE TPYMITBI OPTAHU3MOB.

JlemoHcTpanumn

[Toptpetsl: @. Penu, JI. Cnamnanuanu, JI. Ilactep, . . Meunukos, A. N.
Omnapun, [x. Xonnelin, I'. Ménnep, C. Munnep, I'. FOpu.

Tabmumer u cxembl: «Cxema ombita @. Peguy, «Cxema ombita JI. Ilactepa mo
M3YYEHHIO CaMO3apOoKIeHHUs KU3HN», «Cxema onbita C. Musnepa, I'. FOpu», «Otansl
HEOPraHUYECKOUW 3BOJIIOLUNY, «l'€oXpoHojoruueckas wmkaiga», «HavyanpHble 3Tarbl
OpraHu4ecKkoil sBosonumy, «Cxema o0pa3oBaHMs PYKApUOT MYTEM CUMOUOTEHE3a»,
«Cucrema xuBoil mnpuponb», «CrpoeHune BHUpyca», «ApoMopdo3bl pacTeHUN»,
«Punnodutery, «OmHOKJIETOUHBIE BOAOPOCHN», «MHOTOKJIETOUHBIE BOJAOPOCIIH,
«Mxn», «llanopotHukm», «l'onocemeHHble pacTeHuss», «Oprasbl [BETKOBBIX
pacteHui», «CxemMa pa3BUTHS JKHUBOTHOTO MHpPa», «ApOMOp(hO3bl KUBOTHBIX,
«IIpocrenmmey, «Kumeunononoctusie», «llnockue depBu», «UIEeHUCTOHOTHEY,
«Pp10BI», «3emHOBOAHBIEY, «lIpecMbikaronuecs», «llTumpy, «MileKOTUTAIONIUEY,
«Pa3BuTHE XKU3HU B aApPXEHUCKOU 3pe», «Pa3BuUTHE KU3HU B MPOTEPO3OUCKOM IPER,
«Pa3BuTHEe XWU3HU B MAJCO30MCKOU 3pe», «Pa3BUTHE KWU3HU B ME3030MCKOM 3pey,



«Pa3BuTHE XW3HM B KaWHO30UMCKOM 3pe», «CoBpeMEHHas CHCTEMa OPraHHYECKOTO
MUPay.

O6opynoBanue: repOapuu  pacTEHUW  pa3IUYHBIX  OTHEJOB,  KOJUICKIUH
HAaCEKOMBIX, BIIQXKHBIE MpenapaThl XUBOTHBIX, PAKOBUHBI MOJUIIOCKOB, KOJUICKIIUU
UTJIOKOXHUX, CKEJIEThl MO3BOHOYHBIX *KUBOTHBIX, Uyuyella NTHUI[ U 3BEped, KOJUICKIUU
OKaMEHEJIOCTE, TMOJE3HBIX HMCKOMAEMBIX, MYJSKM  OPraHMYECKUX  OCTATKOB
OpraHU3MOB.

Bupryansnasa gadopatopuasi pabora «MojgenupoBaHue OmnbITOB Muiepa—
Opu mo wm3ydeHHo aOMOTEHHOTO CHHTE3a OPTaHWYECKUX COCAWMHEHWN B TIEPBUYHOMN
aTMocdepe».

JlaGopaTopHasi padora «/3yueHrne U ONMCAaHUE UCKOMAEMbIX OCTAaTKOB JPEBHHX
OpraHU3MOB).

IIpakTuyeckas padora «/3ydyeHne oCOOCHHOCTEH CTPOEHUS PACTEHHI pa3HBIX
OTZIEIJIOB).

IIpakTuyeckass padora «M3yueHue OCOOEHHOCTEW CTPOCHMSI TMO3BOHOYHBIX
AKUBOTHBIX).

Tema S. IIpoucxoxxkaeHue 4eji0BeKa — AaHTPOINOIeHe3

Paznensl n 3anaun anTponosiorud. MeToabl aHTPOMOJIOTHH.

CraHOBIICHME TIPEICTABICHUN O TMPOUCXOXKICHUM YEJIOBEKa. Penurnosnsie
B033peHust. COBpEMEHHbBIE HAYYHBIE TEOPUH.

CxoncTBo 4yenoBeka € KMUBOTHBIMU. CHCTEMATHYECKOE IIOJIOKEHUE YeJIOBEKa.
CBuneTensCcTBa CXOJCTBA YEIIOBEKA C KUBOTHBIMU: CPABHUTEIHHO-MOP(OJIIOTHYECKUE,
AMOpHoIornYecKue, (PU3N0I0Oro-OMOXUMUYECKHE, TToBeIeHUecKrne. OTINUns yeIoBeKa
OT KUBOTHBIX. [IpAMOX0OXKJIeHHE U KOMIUJIEKC CBS3aHHBIX C HUM IPU3HAKOB. Pa3BuTune
TOJIOBHOTI'O MO3ra U BTOPOW CUTHAJIBHOU CUCTEMBI.

JBrkymue cuibl (hakTopbl) aHTPOIMOTEHE3a: OMOJOTHYECKHE, COIMAJIbHBIE.
CooTHo1ieHne OMOJIOTUHYECKUX U COLUANIBHBIX (DAKTOPOB B aHTPOTIOTECHE3E.

OcHOBHBIE CTaJAUM aHTpororeHe3a. PaHHUE dYeIOBEKOOOpa3HbIE OOE3bSIHBI
(TPOKOHCYJIBI) M paHHHUE TMOHTHABI — OOIIME MPEIKH YeIOBEKOOOpa3HBIX 00€3bsSH WU
moie. ABCTpaloONUTEKH — ABYHOTHE NpeAKd Ioae. UenoBeK yMelnblid, MepBbIe
W3TOTOBJIEHUSI OPYAUN TpyAa. UesnoBeKk NPsSMOXOISAIIMM U NEPBBIM BBIXOJ JIIOACH 3a
npeaensl Appuku. YenoBek reinenbOeprckuii — oOmuMid MpeaoK HEaHAePTaabCKOTO
YeJIOBEKa M YEJIOBEKa PasyMHOTo. YeNnoBEeK HEaHAEPTAIbCKUW KAaK BHUJ JIIOACH
XOJIOTHOTO KJIMMaTta. YenoBeK pa3yMHbId COBPEMEHHOTO THUIA, JEHUCOBCKUN YEJIOBEK,
OCBOCHHE KOHTHHEHTOB 3a npesenamu Adpuku. [lageorenerrnka u maaeoreHOMUKA.

OBOJIIOLIMSI COBPEMEHHOr0 4esioBeKa. EcTecTBEHHBI O0TOOp B MOMYJISLMAX
yesoBeka. MyTaloHHbIN niporiecc U nonumopdusm. [lonynsiiuoHHbIE BONHBI, Ipeid
TE€HOB, MUTpaIUs U «3(PEKT OCHOBATEIS» B MOMYJIAIUSAX COBPEMEHHOIO YeJIOBEKa.



UYenoseueckue pacel. llonstue o pace. bornplmime pacel: eBponeouaHas
(eBpaswmiickas), aBCTpajgo-HeTpouaHas (dKBaTOpHabHAsI), MOHTOJIOMJHAs (a3MaTCKO-
amepuKaHckasi). BpemMs W myTH pacceleHuss uYeJoBeKa Mo IuiaHere. EQMHCTBO
yejoBedecknux pac. Hayunas HecocTosTeIbHOCTh pacu3ma. IIprcnocoOaeHHOCTh
YeJIOBEKa K Pa3HbIM YCJIOBHUSAM OKpYyXKarowen cpeapl. BausiHue reorpaduueckoil cpebl
u aperida renoB Ha MOP(HOJIOTHIO U (PU3UOJIOTHIO YETIOBEKA.

MexaucIuIuIMHapHbIE METOIbI B (pr3nyeckoi (OMOJIOrM4ecKoil) aHTPOIOIOTHH.
OBOJIIOIMOHHAS AHTPOMOJIOTHS M MaJICOAHTPONOJIOTUSI YEJIOBEUECKUX TMOMYJISIIUN.
buocoumansHbie HCClenOBaHUs MNPUPOABI uejoBeKa. lcciaemoBaHue KO3BOIIOIUU
OMOJIOTUYECKOTO U COITMATBHOTO B YEJIOBEKE.

JdeMoHCcTpanuu

[Toptpetsr: Y. HdapBuHn, JI. Jluku, A. 5. Porunckui, M. M. I'epacumos.

Tabmupel 1 cxembl: «MeTOJbl aHTPOMOJOTUN», «['OJIOBHOM MO3r YEIOBEKay,
«YenoBekooOpa3Hble 00€3bsiHBD), «CKeJNeT 4YeloBeKa M CKEJIeT IIMMIIaH3e»,
«PynuMEHTBl ¥ aTaBU3MbDY, «JIBMXKYIIME CHUJIBI aHTPOIOrE€HE3a», «IBOJIOLHOHHOE
IPEBO YEIOBEKA», «ABCTPATIONUTEK», «HeIOBEK yMENbIil», «HeI0BeK NPSIMOXOAAIINN,
«JlenncoBckuil yenosek» «Heanmepranbub», «KpomanboH1b», «lIpeaku demoBekay,
«Tankl 3BOJIOLUN YETIOBEKa», «Packl uenoBekay.

O0GopynoBaHue: MYJSDKM OKAMEHEJIOCTEH, MPEeIMETOB MaTepPUAIbHOU KYJIbTYpPHI
MPEAKOB YeNoBeKa, penpoaykiuu (pororpadun) kapTuH ¢ MHUGOJOTUYECKUMU U
OMONENCKUMHU  CIOKETaMH  MPOMCXOXKACHUS  4eloBeka, ¢oTorpaduu  HaXOHO0K
HCKOIIAEMBbIX OCTAaTKOB YEJIOBEKA, CKEJIET YEJIOBEKA, MOJIENIb YEPEIA YEJIOBEKA U Yepena
IIMMITaH3€, MOJEJb KUCTH 4YeJOBEKa WM KHUCTH IIUMIAH3€, MOJEIU TOopca MPEeaKOB
YEI0BEKA.

JlaGopaTopHasi padora «/3yueHne 0COOCHHOCTEH CTPOCHUS CKeJieTa YeJIOBEKa,
CBSI3aHHBIX C MIPSMOXO0XKICHUEM.

IIpakTnuyeckast padora «/3yueHne 3KOJIOrMYECKUX aaNTALIUN YETOBEKA.

Tema 6. Jxosorus — Hayka O B3aUMOOTHOIICHHMAX OPraHU3MOB H
HAIOPraHM3MEHHBIX CHCTEM C OKPY KaKIel cpeaou

3apoxaenue u pa3Butue skonoruu B Tpyaax A. 'ymbGonsara, K. @. Pynse, H. A.
CesepuioBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Pazaensl u 3agauM 3KOJOTHH.
CBsI3b DKOJIOTUH C IPYTUMH HAyKaMH.

Metoasl skosioruu. [loneBble HaOMOAEHUS. OKCIEPUMEHTHI B JKOJOTHH:
NpUPOJHBIE U  JabopaTopHble. MogenupoBaHue B  OIKOJOTUHA. MOHUTOPUHT
OKPYXKAIOIIEH CpeIbl: TOKAIbHBINA, PETUOHATBHBIN U TJIOOATBHBIN.

3HaYEHME SKOJOTMUYECKUX 3HAHUM JJIs1 YEJIOBEKA. JKOJIOTHYECKOE MUPOBO33PEHUE
KaKk OCHOBa CBS3€H YeloBeYeCTBA C IMpUpood. POpMHUpPOBAHUE DKOJIOTHYECKOU
KYJBTYPBI U KOJIOTUYECKONU IPaMOTHOCTH HACEICHUS.

JdemoHcTpanuu



[ToptpeTtsi: A. I'ymGonbarT, K. ®@. Pynbse, H. A. Cesepiios, 2. I'ekkenb, A. Tencu,
B. H. Cykaués.

Tabmuubr u cxembl: «Pasznensl skosorum», «Metoasl skojorum», «Cxema
MOHUTOPUHIA OKPYXKAIOLIEN CPEIbI».

JlaboparopHasi padota «/3yuyeHue MeTo/10B IKOJIOTUYECKUX UCCIIEIOBAHUI.

Tema 7. Opranusmsl u cpeaa 00MTAHUA

Okosornueckre (HakTopbl M 3aKOHOMEpHOCTH uX aeuctBus. Kiaccudukanms
HKOJIOTUYECKUX (PAKTOPOB: aOMOTUYECKHE, OWOTHYECKHEe, aHTpomoreHnsie. OOmme
3aKOHOMEPHOCTH JIeHCTBUSL dKonornueckux ¢akropoB. I[IpaBumo wmmaumyma (K.
Hmpenrens, 0. JIubux). TomepaHTHOCTh. OBpPHUOMOHTHBIE U CTEHOOHMOHTHBIC
OpTaHU3MBI.

Ab6uotnueckue (axktopel. CBeT Kak 3Konorudeckuit (axrop. [edicTBue pa3HbIX
YYaCTKOB COJIHEYHOTO CIIEKTpa Ha OPTaHU3Mbl. JKOJOTHYECKHE TPYNIbl PACTEHUN M
’KUBOTHBIX IO OTHOILIEHHIO K cBeTy. CUrHasibHast posib cBeTa. DoTonepuoansm.

Temneparypa Kak skojoruueckuii ¢akrop. [elcTBue TemrepaTypbl Ha
opranu3Mbl. [IOWKWIOTEpMHBIE W TOMOHOTEPMHBIE OPIaHU3MBI. OBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Brnaxnocts kak 3kosnorudeckud - Qgakrop. Ilpucnocobnenust pacTteHuil K
MoJJIep>KaHuIo0 BoAHOro Oamanca. Knaccuukanusi pacTeHuid O OTHOILLIEHUIO K BOJIE.
[TpucnocoOaeHust ) KUBOTHBIX K M3MEHEHHUIO BOJTHOTO pexXHUMa.

Cpenbl 0o0OMTaHMsT OpPraHU3MOB: BOJHAs, HA3€MHO-BO3JYyIIHAs, [OYBEHHas,
rIIyOMHHAs MOANIOYBEHHAsI, BHYyTPUOPTaHU3MeHHas. DU3NKO-XUMUYECKHUE 0COOCHHOCTH
cpen oouTanus oprauu3MoB. [IprcnocobsieHnst OpraHu3MoB K AKU3HU B PA3HBIX CPEax.

buonornueckue putMmbl. BHemHue u BHyTpeHHUE pUTMbI. CyTOYHBIE M TOJIUYHBIE
puTMbl. [Iprucnoco61eHHOCTh OpraHM3MOB K CE30HHBIM U3MEHEHUSIM YCIOBHM KU3HU.

XKuznennsie Gopmbl opranu3zmMoB. [lonarue o xu3zHeHHON (opme. Ku3zHEeHHBIE
(GopMBbl pacTeHMil: JepeBbsl, KYCTApPHUKH, KYCTApPHWYKHA, MHOTOJIETHHE TpPaBhbl,
OJIHOJIETHHE TpaBbl. JKU3HEHHbIE (POPMBI KUBOTHBIX: THIPOOMOHTHI, T'€OOHOHTHI,
a’poOnoHThl. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HH.

buotnueckue ¢akropsl. Buabl OuoTHUECKMX B3aMMOJCHCTBUN: KOHKYPEHIIHS,
XMIIHUYECTBO, cUMOM03 U ero Qopmbl. [lapasutusm, koomepauus, MyTyallu3M,
KOMMEHCaIM3M (KBapTUPAHTCTBO, HaxJieOHUUeCcTBO). HeTpoduueckue B3anMo1ecTBUS
(Tonmmueckue, dopudeckue, hadpuyeckue). 3HaUYCHHE OMOTHMYECKUX B3aUMOJCHCTBUIMA
JUIA CYUIECTBOBAHMS OpPraHU3MOB B cpeae oOuTaHus. [IpuHIMII KOHKYpEHTHOTO
VCKIIFOUEHHS.

JdemoHcTpanuu

Tabmuiet u  cxembl: «Okojorudeckue ¢GakTopb», «CBETOBOH  CHEKTP»,
«IKOJOTUYECKUE TPYNMbl MXUBOTHBIX MO OTHOUIEHUIO K CBETY», «TemiokpoBHbIE
KUBOTHBIE», «XOJIOAHOKPOBHBIE IKUBOTHBIE», «DHU3MONOrMYECKUE afganTaluu



KUBOTHBIX», «Cpempl  0oOWTaHHMS  OpraHu3MoB», «buojoruueckue  puUTMBDY,
«Kuznennoie (opmbl pacteHuid», «KuzHeHHble (OPMBI KUBOTHBIX», «IKOCHCTEMA
IIMPOKOJINCTBEHHOI'O JIeCa», «DKOCUCTEMAa XBOWHOro iecay», «llemn mnuTaHus»,
«XuiauaectBoy, «Ilapasutuzmy», «Konkypenuus», «CumoOnosy, «KommeHcanmuzm.

O6opynoBanue: repoapuy PaCTCHUA U KUBOTHBIX, TPUCTIOCOOICHHBIX K BIIHSHUIO
Pa3IUYHBIX JKOJIOTHYECKUX (PAKTOpOB, repOapuu CBETOJIIOOUBBIX, TEHEIIOOMBBIX U
TEHEBBIHOCJIMBBIX PACTEHHUM, CBETOJIIOOMBBIC, TEHEIOOMBBIE W TEHEBBIHOCIIUBbBIC
KOMHATHBIE pAacTeHHUs, TepOdapud W KOJUICKIMHA TEeIUIOIIOOUBBIX, 3UMOCTONKUX,
MOpPO30YCTOMUMBBIX pPAaCTEHUH, 4Yy4yena NTUI W 3Bepeil, repbapuu pacTeHuil,
OTHOCSIIUXCS K TUrpodutam, kcepoputam, Me30puTaM, KOMHATHBIE PACTCHUS JTaHHBIX
IPyII, KOJUIEKIIMU >KUBOTHBIX, OOMTAIONIMX B Pa3HBIX Cpellax, repoapuu U KOJUICKIIUU
pacTeHUN W IKUBOTHBIX, OOJIAJAIONIUX YEepTaMU MPHUCIOCOOJIEHHOCTH K CE30HHBIM
M3MEHEHUSIM YCJIOBUH KU3HHM, TrepOapuu M KOJUICKIUM PACTEHUN U KUBOTHBIX
Pa3JIMUHBIX JKU3HEHHBIX (OPM, KOJUICKIMU KUBOTHBIX, YYACTBYIOIIMX B Pa3IUYHBIX
OMOTUYECKUX B3aUMOJICUCTBUSIX.

JlabopaTropnasi pabora «BolsBiieHre TPUCTIOCOOICHUN OPTaHU3MOB K BIIMSHUIO
CBETaY.

JlaGopaTopHas padora «BrisiBieHrHe TpUCTIOCOOJEHUM OpraHU3MOB K BIUSHUIO
TeMIepaTypbi».

Jlabopatopnasi padora «AHaTOMHUYECKHE OCOOCHHOCTH PACTEHUN M3 Pa3HBIX
MeCT OOUTaHUSI.

Tema 8. IKo10rust BUA0B U MOMYJIA LMK

DKOJIOTUYECKHE XapaKTEepUCTUKU mnonyiauuu. llomynsuus kak Ouojoruyeckas
cucrema. Poiib HEOJHOPOIHOCTU Cpebl, (PU3MUECKUX OaphbepoB M OCOOEHHOCTEU
Ouonorud BUAOB B (OPMHUPOBAHWU TMPOCTPAHCTBEHHOM CTPYKTYPHI TMOIYJISIIUN.
OcHOBHBIE TTOKA3aTENU MOIMYJSILHUU: YHCIEHHOCTh, IIJIOTHOCTh, BO3PACTHASL M IMOJIOBas
CTPYKTYpa, POKAAEMOCTh, IPUPOCT, TEMII POCTA, CMEPTHOCTb, MUTPALIUS.

Dxonoruyeckas CTpykTypa mnomyiasanud. OIeHKa YHMCIEHHOCTH NOMYJIALNH.
JluHamuyKa 0OOMyJsiUMM W €€ peryisiuusa. BuOTHYeCKMi MOTEHUHAT MOIYJISLIHH.
MopgenupoBanue JUHAMHUKWA MONyJsiquud. KpuBble pocTa YHUCIEHHOCTH TMOIYJISLIUH.
KpuBble BbDKMBaHUS. Perymsius 4YHCIEHHOCTH TMOMYJSIHA: poyib  (DaKTOpOB,
3aBUCALIMX W HE 3aBUCAILIUX OT IJIOTHOCTU. DKOJOTUYECKUE cTpareruu BuaoB (I- u K-
CTpaTerun).

[TonaTue 06 sKoOrHMYEeCcKOM HUIIE BHaa. MectrooouTanue. MHOoroMmepHass MOJICITb
skosiornueckon Humm k.M. XarunmHcoHa. Pa3mepbl 3KOJIOTMYECKOM HUIIW.
[ToTeHuManbHAs U peaNTM30BaHHAS HUILN.

Bug xak cucrema monysnsiiiuii. Apeainbl BUJ10B. BBl U UX KU3HEHHBIE CTpaTErvu.
DKOJOTUYECKUE SKBUBAJICHTHI.



3aKOHOMEPHOCTHU TOBEACHUS U MUTpalUi KUBOTHBIX. BHOJIOrMYecKkue WHBA3HU
Yy’KEpOIHBIX BUIOB.

JdeMoHCcTpanuu

IToptpert: k. . XaTunHCOH.

Tabmuupl W cxeMmbl:  «OKOJIOTHMYECKHE  XapaKTEPUCTHUKU  MOMYJISLUNY,
«IIpocTpaHCcTBEHHAs] CTPYKTypa MOMyIsUun», «Bo3pacTHble NUpaMUAbl MOMYJIALUN,
«CKOpOCTh 3acelieHHs] MOBEPXHOCTH 3€MJIM PA3JIMYHBIMUA OpraHusMamu», «Mojaenb
skonoruyeckor Humm Jx. M. XatanHcoHnay.

O6opynoBanmue: repdbapun pacTeHUH, KOJJICKIINH KUBOTHBIX.

JlabopaTopnas padora «IIpucmnocoOieHust ceMsH pacTeHUN K PacCEeNCHUIO.

Tema 9. Iko10rus c000MIECTB. IKOJIOTHIECKUE CHCTEMBI.

CoobOmiectBa opranu3moB. buoneno3 u ero crpykrypa. CBs3M MEXIy
OpraHu3MaMu B OMOIICHO3E.

Dxocucrema kak oTkpbiTas cucteMa (A. JIx. Tencnun). @yHKIIMOHAIbHBIE OJIOKU
OpraHU3MOB B 3KOCHCTEME: IMPOAYIEHThI, KOHCYMEHTBI, peayleHThl. Tpodudeckue
ypoBHU. Tpoduueckue nenu u cetu. AOUoTH4YecKre 0710Ku IKOCUCTeM. [10UBbI U UITHI B
sKocucTeMax. KpyroBopoT BEIIECTB M MOTOK SHEPTUU B IKOCUCTEME.

OCHOBHBIE MOKAa3aTENM 3KOCUCTEMBI. buomacca M mpogyknus. DKOJIOTHYECKHE
MUpaMUJIbl YUCesl, OMOMACChl U SHEPTUHU.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpouxu. Daykmyayuu.
HampaBneHnnbie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — cykieccud. IlepBuuHbie U
BTOPUYHBIE CYKIIECCUM U WX MPUYUHBL. AHTPONOTEHHBIC BO3ACHCTBHS Ha CYKIIECCUM.
KnnmakcHoe coobmiectBo. buopa3sHooOpasue M MOJAHOTa KPYroBOpOTa BEIIECTB —
OCHOBA YCTOMYHMBOCTH COOOLIECTB.

[IpupoaHbBIE 3KOCUCTEMBL. JKOcuUcmembl 03€p U peK. IKocucmemvl Mopeu U
oKeanos. Ixocucmemvl MYHOP, 1eC08, CMenet, NYCMblHb.

AHTpOIIOTEHHBIE DKOCUCTEMBI. Arpo3kocucreMa. ArponeHos. Pazmuuus mexnay
AHTPOTNOTEHHBIMU U MPUPOJHBIMU IKOCUCTEMAMH.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucTeM. ['oposckas duopa u
¢dayna. CunHaHTpomnuzamusi Topojackoi ¢dayHbl. buojormdyeckoe M XO3SMCTBEHHOE
3HaYeHHUE arpo’KOCUCTEM U YPOOIKOCUCTEM.

3aKkoHOMEpPHOCTH (POPMHUPOBAHUS OCHOBHBIX B3aUMOJICUCTBUN OPraHU3MOB B
aKocucTeMax. Ponb kackaono2o s¢hgexma u 6uU008-30Upuxamopos (Kiouesvix 6Uud0s) 6
QyHxkyuonuposanuu sxocucmem. llepeHOC PHEPrHMM W BEIIECTB MEXKIY CMEXKHBIMU
OKOCUCTEMaMH. Y CTOMYMBOCTh OPraHU3MOB, TOMYJALUMA W 3KOCHCTEM B YCIIOBHUSX
€CTECTBEHHBIX U aHTPOIIOTEHHBIX BO3AECUCTBUU.

Mexanuszmuvl 8030eiicmeus 3a2ps3HeHUll PAsHbIX MUN08 HA CYOOP2aHUIMEHHOM,
OP2AHUBMEHHOM, NONYIAYUOHHOM U IKOCUCTNEMHOM YPOBHSAX, OCHOBbL IKOJIO0SUUECKO20



HOPMUPDOBAHUSL  AHMPONO2EHHO20  6030elicmeusa.  MeTofonorus  MOHUTOpPUHTA
€CTECTBEHHBIX U aHTPOIMOTC€HHBIX IKOCUCTEM.

JdeMoHCcTpanuu

[Toptper: A. JIxx. Tencnu.

Tabmuupl n cxembl: «CTpykTypa OMOLEH03a», «DKOCUCTEMA LIUPOKOJIMCTBEHHOTO
jecay, «JKocHcTeMa XBOWHOTo Jjecay, «DyHKIMOHANbHBIE TPYMIbl OPraHW3MOB B
skocucreMe», «KpyroBsopor BemiectB B 3kocucteme», «llenu nurtanus (mactOumrHasi,
JNETpUTHAsA)», «IKOJIOTHYECKAasT THpaMUJIa YHCeID», «IKOJIOTMYECKas MUpaMHia
onomaccel», «JKOJOrMUecKas mupamuna »Heprum», «OO0pa3oBaHue 060J0Tay,
«IlepBuunas cykueccusi», «BoccTaHoBieHHe Jieca MOcie MoXapay, «IKOCHUCTeMa
o3epa», «ArpoieHos», «KpyroBopor BemecTB U IMOTOK JHEPrUM B arpoleHO3e»,
«IIpumepsl ypbosKOCHCTEM.

OGopynoBaHue: repdapuul pacTEHUM, KOJUICKIIMM HACEKOMBIX, dyyesa MTHUI] U
3Bepel, repOapuu KyJIbTYpPHBIX M JUKOPACTYIIUX PACTCHMIA, aKBapUyM KaK MOJEIb
HKOCUCTEMBI.

IIpakTnyeckas padora «3ydenue u onucanue ypOoo3KOCUCTEMBD.

JlabopaTtopnas pabora «l3yueHue pa3HooOpa3usi MENKHX IOYBEHHBIX
YJIGHUCTOHOTHX B Pa3HBIX SKOCUCTEMAX).

IKcKkypeust «IKCKypcus B THUIIMYHBIMA OuoreoneHo3 (B ayOpaBy, OepesHSK,
€JIbHUK, Ha CyXOJI0JIbHBIM UM MOMMEHHBIN JIyT, 03€p0, O0JI0TO)».

IKCKypeust «OKCKypcHsi B arposkocucteMy (Ha TMOJ€ WIM B TEIUIMYHOE
XO03UCTBO)».

Tema 10. buocgepa — riodanbHas 3KOCHCTEMA

buochepa — obOmerianerapHas o00oJjiouka 3eMid, TJ€ CYIIECTBYET WU
CyIlleCTBOBaJia >KWM3Hb. Pa3BuTue mpejacraBieHuii o Ouochepe B Tpymax I. 3rocca.
Yuenue B. U. Bepnanckoro o 6uochepe. O6mactu Ouochepsl u e€ cocraB. Kupoe
BEIIECTBO OMocdephl U ero GyHKIIUH.

3aKOHOMEpPHOCTH CyllecTBoBaHUs Ouocdepsl. OcobeHHocTH Ouochepsl Kak
riobanpHOW 3KocucTeMbl. [luHamuueckoe paBHOBecue B Ouocdepe. KpyroBopots
BELIECTB U OMOreOXMMHMYECKHE LMKIbI (yriepoaa, a3oTa). PUTMHUUHOCTH sIBIEHUI B
ouocdepe.

3oHanbHOCTh OMOchephl. [lonstTrue o Ouome. OCHOBHBIE OMOMBI CYyIIH: TYHJpa,
XBOWHBIE Jleca, CMEIIaHHbIC U IIMPOKOJIUCTBEHHBIC Jieca, CTEMH, CaBaHHBI, MyCTHIHHU,
TPOMHMYECKHUE JIeCa, BHICOKOTOPhs. KimmaT, pacTUTENbHBIA M KUBOTHBIM MUP OMOMOB
CYLIH.

Crpyktypa ¥ (YHKIMS JKUBBIX CHCTEM, OIEHKAa MX PECYpPCHOTO TMOTEHIMAla U
Oonoc@epHbIX PYyHKIUH.

JdemoHcTpanuu

[Toptpetsi: B. . Bepnanckuii, 9. 3rocc.



Tabmuupr u cxembl: «['eochepbr 3emnu», «KpyroBopor azora B NpUPOIE»,
«KpyroBopor yraepoma B mpupone», «KpyroBopor Kuciopoaa B MPHUPOAE»,
«KpyroBopoT Boabl B npupoie», «OCHOBHbIE OMOMBI cylny, «KimMmarnueckue mnosica
3emnm», «TyHnpa», «Taiira»y, «Cwmemanubiii jnec», «lIIMpOKOTUCTBEHHBIN JECH,
«Crenby, «CaBanHay, «IlycTeiHm Y, « Tponnyeckuii Jiecy.

O6opynoBanue: repdapun pacTeHUIN pa3HbIX OMOMOB, KOJUIEKIIUU KUBOTHBIX.

Tema 11. HestoBek M OKpyKa0MIAs Cpeaa

DKOJIOTHUECKHE KPU3UCHI M MX MPUYWHBL. BosmelicTBue denoBeka Ha Ouocdepy.
3arpsizHeHHe BO3AyIIHOM cpeabl. OxpaHa BO3AyXa. 3arpsi3HEHUE BOJHON CpEbl.
Oxpana BoOJIHBIX pecypcoB. Pazpymienne mnouBbl. OXxpaHa MOYBEHHBIX PECYpPCOB.
N3meHeHne knmuMmara.

AHTpOIIOTEHHOE BO3JCHCTBUE HA PACTUTEIbHBIA W JKMUBOTHBIM Mup. Oxpana
PaCTUTENILHOTO U )KUBOTHOTO MHpa. OCHOBHBIE MPUHIIMIIBI OXpaHbl Ipupoabl. KpacHsie
kHUru. Ocobo oxpansieMble npupoausie Tepputopun (OOIIT). boranuueckue caapl u
300JI0TUYECKHUE MTAPKHU.

OCHOBHBIE TPUHIUIIBI YCTOMYMBOIO PAa3BUTHS YEIOBEYECTBA M IPUPOJIBIL.
PannonansHO€ MPUPOAOINONIB30BAHUE W COXpPAaHEHUE OMOJIOTHUYECKOrOo Pa3sHOO0Opas3us
3emiu. OO01IMe 3aKOHOMEPHOCTH TJI00ATBHBIX YKOJIOTHYECKUX KpU3ucoB. OCOOEHHOCTH
COBPEMEHHOT'0 KPU3HCa U €ro BEPOSTHBIC MMOCIICICTBUS.

Pa3BuTHe METOIOB MOHUTOPHHIA Pa3BUTHS OMACHBIX TEXHOTEHHBIX IPOLIECCOB.
Cucmemuvie ucciedosanus nepexooa K pecypcocoepezaroujeli U KOHKYPeHmocnocooHou
aHepeemuxe.  buonocuueckoe  pasznoobpazue u  6uopecypcvl. Hayuonanvuvle
ungopmayuonHvle cucmemvl, obecneuusaroujue 00OCMyn K UHGoOpmMayuu no cOCMOSHUI0
omoenvbHblX U008 u skocucmem. OCHOBbl IKOpeadbuIUmayuu 3KOCUCmemM U cnocobos
O0pvObL ¢ bUONOBpedcOeHuUsMU. Pexonempykyus MoOpcKux u Ha3eMHbIX 9KOCUCTNEM.

JdemoHcTpanuun

Tabnuiel U cxembl: «3arpsisHeHHue atMocdepbl», «3arps3HeHue TUuapochepb,
«3arpsizHenue nouBb», «llapHukKoBbIl 3DdexT», «Ocodo oxpaHsieMble NPUPOIHBIE
TeppuTopumn», «MoAenH yrpapisieMOro MUPay.

Oo6opynoBanue: Gotorpaduu OXpaHSIEMbIX PACTEHUN U >KUBOTHBIX KpacHoW KHUTH
Poccutickon ®@enepanuu, KpacHol KHUTH peruoHa.



IJIAHUPYEMBIE PE3YJbTATBI OCBOEHUA ITPOI'PAMMBI 11O
BUOJIOI'MN HA YPOBHE CPE/JHEI'O OBIIETI'O OBPA3OBAHMUSA
JINYHOCTHBIE PE3YJIBTATDBI

®I'OC COO  ycraHaBiuBaeT TpeOOBaHUS K  pe3yibTaTaM  OCBOCHHS
oOyyarolmuMuca MporpaMM  CpeIHEero  olmero  o0pa3oBaHMsS:  JIMYHOCTHBIE,
METaINpeIMETHBIE U PEIMETHBIC.

B cTpykType JIWYHOCTHBIX pE3yJIbTaTOB OCBOEHHUS MPOrpaMMbl MO OHOJIOTHH
BBIJICTICHBI CJIEIYIONIME COCTABJIAIONIME: OCO3HAHHWE OOYUYaIOIIMMUCS POCCUICKOM
IrPaXIAHCKONM HMJIEHTUYHOCTH — TOTOBHOCTH K CaMOpPa3BUTHIO, CAMOCTOSITEILHOCTU U
CaMOOMPEEICHUIO, Haludue Momusayuu K OOy4EeHUIO OMOJIOTHH, YeleHanpasieHHoe
paseumue BHYTPEHHUX YOEXKIEHUN JMYHOCTH HA OCHOBE KJIIOYEBBIX IEHHOCTEH H
UCTOPUYECKUX TPATUIMNA Ppa3BUTUA OMOJOTUYECKOTO 3HAHUS, 20MOBHOCMb U
cnocodonocms 00y4arouuXcsl pyKOBOACTBOBAaTbCA B CBOEH NI€ATEIBHOCTH IIEHHOCTHO-
CMBICJIOBBIMU YCTAHOBKAaMM, NPUCYIIMMH CHUCTEME OHOJIOTUYECKOTO 00pa3oBaHUsl,
Hanudue npasoco3HaHus dKOJOTUYECKOU KYIbTYpPbl, CHOCOOHOCMU CMABUMb TETU U
CTPOUTH )KU3HECHHbBIE IJIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHHUS MPOTpaMMBbl MO OHOJOTUU JOCTUTAIOTCS B
€MHCTBE Y4yeOHOW W  BOCIHUTATEIBHON  JCATEIBHOCTU B  COOTBETCTBUM C
TPAIUIIUOHHBIMU POCCUUCKUMH COLIMOKYJIBTYPHBIMH, HMCTOPUYECKUMU U JTYXOBHO-
HPaBCTBEHHBIMU IICHHOCTSIMH, TPHUHATBIMH B OOIIECTBE MpaBWJIaMHU W HOPMaMu
MOBEJICHUSI W CIOCOOCTBYIOT IMpoOIlecCaM CaMONO3HAHUS, CaMOBOCHUTAHUS U
CaMOpa3BUTHS, Pa3BUTHSI BHYTPEHHEN MO3UILIUU JTUYHOCTH, TATPUOTU3MA U YBAXKEHUS K
3aKOHY M TMPABOMOPSJKY, YEJIOBEKY TpyJa M CTaplieMy IOKOJEHUIO, B3aUMHOTO
YBOKCHUS, OCEPEKHOrO OTHOIIEHUS K KYJbTYPHOMY HaCICAUI0O U TPagulUsM
MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickor @enepanuu, OpUPOLE U OKPYNKaAOLIEH
cpene.

JIngyHOCTHBIE pe3yJIbTaThl OCBOCHMS yueOHOro mnpeaMera «buosorus» mOTKHBI
OTpaXXaTh  TOTOBHOCTh W  CIIOCOOHOCTh  OOYYarOIIUXCS  PYKOBOJCTBOBAThCS
chOpMHUpPOBAHHOW BHYTPEHHEW TIO3UIMEH JUYHOCTH, CHCTEMOM IIEHHOCTHBIX
OpUEHTaIuH, MO3UTUBHBIX BHYTPEHHHUX yOeKIeHUH, COOTBETCTBYIOIINX
TPAJAUIIMOHHBIM [IEHHOCTSIM POCCHICKOTO OOIIEeCTBA, PACHIMPEHUE KU3HEHHOTO OIbITa
M ONbITa JIEITEJBHOCTM B TPOLECCE pealid3alldd OCHOBHBIX  HamlpaBJCHUU
BOCIUTATEIBLHOM JACATEILHOCTH, B TOM YHUCJIE B YaCTH:

1) rpaKIaHCKOTr0 BOCTIMTAHUS

c(hOPMHUPOBAHHOCTh TPAKIAHCKONW TO3UIMK OOYyYaroOmEerocsi Kak aKTUBHOTO M
OTBETCTBEHHOTO 4JIEHA POCCUIMCKOTO OOIIECTBA;

OCO3HAHME CBOWX KOHCTUTYIIMOHHBIX MPaB W 00sS3aHHOCTEH, YBOKCHHUE 3aKOHA U
MIPaBOIOPSIKA;



TOTOBHOCTh K COBMECTHOM TBOPUYECKOM JESITEIBLHOCTH MPHU CO3JAaHUU Y4EeOHBIX
IIPOCKTOB, PEIICHUU YUE€OHBIX M MMO3HABATEIBHBIX 3a7a4, BHITOTHEHUHU OHOJOTHYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH OTPEEIATh COOCTBEHHYIO TMO3WIIMIO 10 OTHOIICHHWIO K SBICHUSM
COBPEMEHHOM KU3HU U OOBSICHATH €€;

YyMEHHUE YYUTHIBaTh B CBOUX JEHCTBUSAX HEOOXOIUMOCTb KOHCTPYKTHBHOTO
B3aUMOJICHCTBHS JIIOJICM C pPa3HBIMU YOEXKJICHUSIMHU, KYJIbTYPHBIMH IIEHHOCTSIMHU U
COLIMAJIBHBIM IMOJIOKECHUEM

TOTOBHOCTh K COTPYJAHHYECTBY B MPOIIECCE COBMECTHOTO BBIMIOJHEHUS YYCOHBIX,
MMO3HABATEIbHBIX U UCCIEAOBATEIILCKUX 3a/1a4, YBAXKUTEIBHOTO OTHOIIEHHSI K MHEHHIO
OTIIIOHEHTOB TIPU 00CYXKJIEHUU CTIOPHBIX BOTIPOCOB OUOJIOTUUECKOTO COACPIKAHUS;

FOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOM ESATEIBHOCTH;

2) IATPMOTHYECKOI0 BOCIIUTAHUSA:

c(hOPMHUPOBAHHOCTh POCCUHCKOW TPAXKIAHCKONW WJICHTUYHOCTH, MATPUOTHU3MA,
YBOKCHHUSA K CBOEMY HapoOJy, YyBCTBa OTBETCTBEHHOCTHU miepen PonuHOM, TOpIOCTH 3a
CBOM KpaW, CcBOKW PoaumHy, CBOM S3BIK M KYyJbTYpy, MpPOLUIOE W HACTOSLIEE
MHOT'OHAIIMOHAJILHOTO Hapoa Poccuu;

LIECHHOCTHOE OTHOILICHWE K MPHUPOJHOMY HACIEAUIO M TNaMSITHHUKAM MPUPOJBIL,
TOCTHXKEHUAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSAX, TPYE;

CITOCOOHOCTh OIIEHHMBATh BKJIAJ POCCUMCKUX YUYEHBIX B CTAHOBJICHHE W Pa3BUTHE
OMOJIOTHH, TOHMMaHUS 3HAYCHHUST OMOJIOTMH B IMO3HAHWM 3aKOHOB IIPHUPOIBI, B KHU3HU
YeJI0BeKa U COBPEMEHHOTO O0IIECTBA;

uaerHas yOexJIEHHOCTb, TOTOBHOCTh K CHyXeHHIO U 3amure OTedecTBa,
OTBETCTBEHHOCTb 3a €T0 CyIb0Y;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

OCO3HaHUE IYXOBHBIX IEHHOCTEW POCCUMCKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMSI, ITUUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIIEHHMBAaTh CUTYallMIl0 W TPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACH HA MOPAJIbHO-HPABCTBEHHBIC HOPMBI U [IEHHOCTH;

OCO3HaHME JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO Oy IYIIIETO;

OTBETCTBEHHOE OTHOIICHWE K CBOUM POIUTENSIM, CO3JAHUI0 CEMbH Ha OCHOBE
OCO3HAHHOT'O MPHUHATHS LEHHOCTEH CEMENHOW KU3HU B COOTBETCTBUU C TPATULIUSMHU
HaponoB Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIOYas OCTETHKY ObITa, HAy4YHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPy/a, OOIIECTBEHHBIX OTHOIICHUI;

ITOHUMAHUE YMOLMOHAIIBHOTO BO3JCUCTBUS JKUBOU ITPUPOJIBI U €€ LIEHHOCTH;

FOTOBHOCTh K CaMOBBIPAKEHUIO B pPa3HbIX BHUJAX MCKYCCTBA, CTPEMJICHUE
MPOSIBIISITh KA4€CTBA TBOPUYECKOM JIUYHOCTH;



5) ¢usnyeckoro BOCNUTAHUA, (GOPMHUPOBAHHUS KYJILTYPbI 310POBbS M
IMOLMOHAJIBLHOIO 0JIaronoJyYms:

NOHUMaHUE U pean3alusi 3J10poBoro u 0e3omacHoro odpasza *KU3HU (30POBOE
MUTaHue, COONIOJICHNE TUTUECHUYECKUX TMPABUI W HOPM, COQIIAHCHUPOBAHHBIA PEKUM
3aHATHHI U OTHbIXa, peryisipHas (pu3ndeckas akTUBHOCTD), OEPEKHOTO, OTBETCTBEHHOTO
U KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (PU3NYECKOMY U MCUXUYECKOMY
310POBBIO;

MMOHMMAaHUE LEHHOCTU MPABUJI UHAUBUIYAIHLHOTO U KOJUIEKTUBHOTO OE€30MacCHOIO
MOBEJICHUS B CUTYaLIUSIX, YTPOKAIOMINX 3I0POBBIO U KU3HU JIIOCH;

OCO3HAHHWE TMOCICACTBUN W HENPHUATHS BPEAHBIX NPHUBBIYEK (yMOTpeOICHUS
QJIKOT0JIs1, HAPKOTUKOB, KYpEHUS);

6) TPy10BOI0 BOCTIMTAHMS

TOTOBHOCTH K TPYAY, OCO3HAHHE [IEHHOCTU MacTepCTBa, TPYA0JIIO0HE;

FOTOBHOCTh K AKTUBHOW JIEATEJIBHOCTH TEXHOJOTHUYECKOM U  COIMAIbHOMN
HaIpPaBJICHHOCTH, CIOCOOHOCTh WHUIMHUPOBATh, IUIAHUPOBATH M CAMOCTOSITEIIBHO
BBITIOJIHATH TAKYIO JEATEIbHOCTD;

UHTEpPEC K pas3audyHbiM cdepaM npodhecCHOHATBHOW JESTEIbHOCTH, YMEHUE
COBepIIaTh OCO3HAHHBIN BBIOOP OynyIiel npodeccuu U peain3oBbIBaTh COOCTBEHHBIC
KU3HEHHBIE TUTaHbI,

TOTOBHOCTh U CIIOCOOHOCTH K 00pPa30BaHUIO U CaMOOOPA30BaHUIO HA MPOTHKECHUH
BCEH JKU3HU;

7) IKOJIOTH4YeCKOr0 BOCIIMTAHUSA:

AKOJIOTMYECKH 11e71ecO000pa3HOE OTHOIIEHNE K MPUPOJE KaK UCTOYHUKY KU3HU Ha
3emiie, OCHOBE €€ CYIIECTBOBAHUS,

MOBBIIICHUE YPOBHS  DKOJOTUYECKOM  KYJBTYphl: TNPUOOpETEHHE  OIbITa
MJIJAHUPOBAHMS MMOCTYNKOB U OLIEHKH MX BO3MOXHBIX MOCJIEACTBUN I OKPYKarollen
Cpenpl;

OCO3HAaHHUE TJIOOATHHOTO XapakTepa »HSKOJOTHYECKUX Mpo0ieM U MyTed ux
pelieHus;

CIIOCOOHOCTH MCIIOJIb30BaTh MPUOOpETaeMble MPU U3YyUYCHUH OMOJIOTUM 3HAHUS U
YMEHUS TIPU PEIICHUU MPOOJIEM, CBA3aHHBIX C PAIMOHAIBHBIM MPUPOIONOIH30BAHUEM
(coOmroieHue TMpaBWwiI TOBEJACHUSI B TNPUPOJIC, HAMNPABICHHBIX HA COXpaHEHUE
paBHOBECHUS B 9KOCHCTEMAaX, OXpaHy BHJIOB, IKOCUCTEM, Orochepsl);

AKTUBHOE HENPUATHE JIEWCTBUM, MPUHOCALIMX BpPEd OKPYXKAIOLIEH MPUPOTHOU
cpelne, yMEHHWE TMPOTHO3MPOBATH HEOJATOMPHUSTHBIE JKOJOTHUYECKUE TMOCIIEICTBUS
NPEANTPUHUMAEMBIX IEMCTBUM U NMPEAOTBPALIATh UX;

HaJW4Yue Pa3BUTOIO HSKOJOTHYECKOTO MBIIUICHUS, SKOJOTMYECKON KYJIBTYPHI,
OTBbITA JIESITEIBHOCTH HKOJOTHUECKON HAIPaBJICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS



UMHU B MO3HABaTEJIbHOM, KOMMYHUKATUBHOM U COLMAJIBHON MpPAKTUKE, TOTOBHOCTU K
YYaCTHIO B IPAKTUYECKOM AESITEIIbHOCTH IKOJIOTMYECKON HAPaBIEHHOCTH;

8) HeHHOCTH HAYYHOIO MO3HAHMS:

c(hOpMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKH M OOIIECTBEHHOW MNPAKTUKH, OCHOBAHHOTO HA JUAJNOre KYJIBTYD,
CIIOCOOCTBYIOILIET0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPILICHCTBOBAHKUE SI3BIKOBOM M YHMTATENIbCKOM KyJNbTYphl KaK CpeicTBa
B3aMMOJICHCTBYS MEXKIY JIOAbMH U MTO3HAHUS MUPA;

nMmoHUMaHue crnenuukn OWOJOTMM KaK HAayKW, OCO3HaHHS e€ poilu B
(GbOopMUPOBaHUM PALIMOHAIBHOTO HAYYHOTO MBIIUICHUS, CO3AaHUHU IEIOCTHOTO
Npe/CTaBlieHus 00 OKpyXKalolmeM MHUpE KaK O E€IUHCTBE MPHUPOJbI, YEJIOBEKa H
oOlecTBa, B TO3HAHUU NPUPOAHBIX 3aKOHOMEPHOCTEH U pelIeHUH MpoOJIeM
COXpaHEHUs! NPUPOJHOTO PABHOBECHS;

yOEXKJIEHHOCTh B 3HAYMMOCTH OWOJOTMU [UJIsi COBPEMEHHON UMBHINA3AIUU:
o0OecrieueHrss HOBOTO YPOBHS Pa3BUTHS MEIUIIMHBI, CO3JaHUE MEPCHEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX pEIIaTh PECYpPCHbIE MPOOJIEMbl pa3BUTHS YEJIOBEUYECTBA,
noucka MHyTed BBIXOJA M3 TJI00ANbHBIX 3KOJOTMYECKMX MpoljeM U oOecrnedeHus
nepexoyia K yCTOWYMBOMY DPa3BUTHIO, PAallMOHAIBHOMY HWCIOJB30BAHUIO MPUPOIHBIX
pecypcoB U (HOPMUPOBAHHUIO HOBBIX CTAHAAPTOB JKU3HU;

3aMHTEPECOBAHHOCTD B MOJYYEHUU OMOJIOTMYECKUX 3HAHUU B IEJISIX MMOBBIIICHUS
oOIel KyJIbTypbl, €CTECTBEHHO-HAYYHOM TI'PaMOTHOCTH, KaK COCTaBHOM 4YacTu
(YHKIHMOHAIBHOM TIpaMOTHOCTH oOOydawommxcsd, (OpMUPYEMOM MpU  HU3YYEHHUH
OMoJ0orNy;

MOHMMAHHWE CYIIHOCTH METOAOB TIIO3HAHUSA, HCIOJIB3YEMBIX B €CTECTBEHHBIX
HayKax, CHOCOOHOCTH HCIOJIb30BaTh MOJMydaeMble 3HAHUS JIJISl aHATN3a U OOBSICHEHUS
SBJICHUM OKPYXAIOIIEr0 MUpa M MPOUCXOASAIIMX B HEM H3MEHEHUN, YMEHHUE NeNaTh
00OCHOBaHHBIE 3aKJIIOUEHUS HAa OCHOBE HAYYHBIX (DAKTOB M HMMEIOIIUXCS JAaHHBIX C
LEJIBIO MOTYYEHUS! JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh  CAMOCTOSITENIBHO ~ HCIIOJIb30BaTh OMOJOTMYECKUE 3HAHUS IS
perieHus Mpo0JieM B peajbHbIX KU3HEHHBIX CUTYAIUAX;

OCO3HAaHWE IIEHHOCTU HAyYHOW JEeSATENIbHOCTH, T'OTOBHOCTb OCYLIECTBIIATH
MIPOEKTHYIO U MCCIIEIOBATEIbCKYIO JEATEIbHOCTh MHANBUAYAIbHO U B TPYIIIIE;

TOTOBHOCTB U CIIOCOOHOCTh K HEMPEPHIBHOMY 00Pa30BaHUIO U CaMOOOPA30BaHUIO,
K aKTUBHOMY TOJTYYCHHUIO HOBBIX 3HAHUM MO OMOJIOTHU B COOTBETCTBUHM C KHU3HEHHBIMU
MTOTPEOHOCTSIMU.

METANPEAMETHBIE PE3YJIBTATDBI

MeranpeaMeTHbie Pe3yNbTaThl OCBOCHUS ydeOHOTO mpeamera «buomorus
BKJIIOYAIOT:  3HAUYMMble Uil  (POPMUPOBAHUS  MHUPOBO33PEHHUSA  OOYYAIOLIUXCS
MEXIUCIUTUTMHAPHBIE (MEXIpPEIMETHbIC) OOIIeHAyYHbIe TIOHATHS, OTpaXKarollue



LEJIOCTHOCTh HAyYHOHW KapTHUHBl MHpa U CHEUU(PUKY METONOB IO3HAHMI,
UCIOJb3yEMBIX B ECTECTBEHHBIX HayKaX (BELIECTBO, JHEpIHs, SBIEHHE, MpOLECC,
CUCTEMa, Hay4dHbIil (akT, NPHUHLMUI, THUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpPHS,
UCCIIeIOBaHNe, HaOMI0/IeHNEe, U3MEpPEHHE, HKCIIEPUMEHT U JIPYTHe); YHUBEPCAJIbHBIC
yueOHble  AeiicTBHs  (IMO3HABATENbHbIE, KOMMYHHKATHUBHBIC,  PETyJSTUBHBIC),
oOecneuynBaromie (GopMUpoBaHUE (QYHKIMOHAIBHOM TPAaMOTHOCTH M COLIMAJIbHOU
KOMIETEHIIMH O0y4YaroIUXCsl; CIOCOOHOCTh 00YyYaroIMXCsl UCIOJIb30BaTh OCBOCHHBIE
MEXIUCHUIUITMHAPHBIC, MHPOBO33PEHUYECKHE 3HAHWA W YHUBEpCAJIbHbIE Y4eOHBIC
JEUCTBUSA B ITIO3HABATEIBHOW M COLMAIIBHOM MPAKTHUKE.

B pesynbrare m3ydeHus OMOJIOTHHM Ha YPOBHE CpPEAHETO 00IIero oOpa3oBaHUs y
oOyuaromerocss OyayT cQOpMHUpPOBaHbI I103HABATEIbHbIE YHUBEPCAJIbHbIE Y4eOHBIC
JEeNCTBUS,, KOMMYHHMKaTHUBHbIE YHUBEpCAJIbHbIE Y4e€OHbIE ACUCTBUS, pPETYJISTUBHBIC
YHHUBEpCaIbHbIC yueOHbIE IEUCTBUS, COBMECTHAS IEATEIBHOCTb.

MertanpeameTHple  pe3yabTaThl OCBOCHHS IPOrPAaMMBI  CPEIHET0  OOIIETo
oOpa30BaHMsl TOJKHBI OTPAXKATh:

OgyageHne YHMBEPCAJIbHBIMU YUeOHbIMHU II03HABATEIbHBIMH JeHCTBUSIMU:

1) 6a30oBbIe JIOTHYECKHE TeHCTBHS:

CaMOCTOSITENIbHO (POPMYTUPOBATH U aKTyaIU3UPOBATH MPOOIEMy, paccMaTpUBaTh
€€ BCECTOPOHHE;

UCIOJIb30BaTh MPU OCBOCHUHU 3HAHUM MPUEMBI JOTMUECKOI0 MBIIUIEHUS (aHAIM3a,
CHUHTE3a, CpaBHEHHUs, Kilaccu(ukamuu, o0000IIEHUs1), pacKpelBaTb  CMBICI
OMOOTHYECKUX MOHATHH (BBIACIATh UX XapaKTEpHbIE MPU3HAKY, YCTAHABIUBATH CBS3H
C IPYTUMH MOHATUSIMH);

OTIpENCNATh IeNU JeATENbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HUX
JOCTUKEHHSI, COOTHOCUTD PE3YJbTaThl ACSITEIbHOCTU C TIOCTABJICHHBIMU 1IEJISIMU;

UCIOJb30BaTh OMOJIOTMYECKUE MOHATHS s OOBSCHEHUs (AKTOB M SIBICHUN
KUBOU NPUPOJIBL;

CTPOUTH JIOTUYECKUE PACCYKEHUS (MHIyKTUBHBIC, JETYKTUBHBIC, TI0 aHAJIOTUN),
BBISIBJISITh 3aKOHOMEPHOCTH U TPOTHBOPEUUST B pPAcCCMaTPUBAEMBIX SIBJICHUSX,
(bopMyIIMpOBaTh BHIBO/BI U 3aKIHOUCHHUS;

OPUMEHATh CXEMHO-MOJICIbHBIE CPEACTBA U1l MPEACTABICHUS CYLIECTBEHHBIX
CBA3EH M OTHOLLEHUN B U3y4aeMbIX OUOJOTHYECKUX OOBEKTaX, a TAKKE MPOTUBOPEUUI
Pa3HOTO POJia, BHISIBJICHHBIX B PA3IMYHBIX HHPOPMAITMOHHBIX UCTOUYHUKAX;

pa3pabaTbhiBaTh IUIAH pELIEHUS MpoOJeMbl ¢ YYETOM aHalu3a HMEIOIINXCS
MaTepUaJbHBIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCHTHh KOPPEKTHBHI B JCSTEIBHOCTH, OIICHMBATh COOTBETCTBUE PE3YJIHTATOB
EJISIM, OIICHUBATh PUCKU TIOCTIEACTBUN ACSITENLHOCTH;

KOOPAWHHUPOBATH U BBITIOIHATE PAOOTy B YCIOBUSAX PEATBHOTO, BUPTYAIBHOTO H
KOMOMHHPOBAHHOTO B3aMMOICHCTBUS;



pPa3BUBATh KPEATUBHOE MBIILJICHUE TIPU PEIICHUH >KU3HEHHBIX MTPOOJIEM.

2) 6a30BbIe HCCJIEN0BATEIbCKHE ICHCTBUS:

BJIQJICTh HAaBBIKAMHU Y4Y€OHO-HCCIEIOBATEICKON M MPOEKTHON eATeNbHOCTH,
HABbIKaMU pa3pelieHus mpodiieM, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY
MOWCKY METOJOB PEIICHHs] MPAaKTHUECKUX 3a]ad, MPUMEHEHHUIO Pa3IMYHbIX METO/OB
MO3HAHUS;

UCIOJIb30BaTh Pa3IMYHbIC BUIbI JCSITEIBHOCTU IO IMOJIYYEHHUIO HOBOTO 3HAHMS,
€ro WHTEepIpeTaIyy, npeoOpa3oBaHUIO0 U MPUMEHEHHUIO B yUEOHBIX CHUTYallUsiX, B TOM
YHCIIe TIPY CO3/IaHUU YYEOHBIX U COIIMATBHBIX MPOCKTOB,

(dopMupoBaTh HAy4YHBIA THUIl MBILIUICHUS, BJIAJETh HAY4YHON TEPMHHOJIOTHEH,
KJIFOUEBBIMU MTOHATUSIMU U METOJIaMH;

CTaBUTb U  (GOPMYJIHpPOBATh COOCTBEHHBIE 3ajlayud B  00Opa3oBaTEIbHOU
TESITeIbHOCTH Y )KU3HEHHBIX CUTYaIIHsX;

BBISIBJISITH IPUIMHHO-CJICICTBEHHBIC CBA3HM M aKTyaJU3UPOBATh 3a/1a4y, BBIIBUTATh
TUIOTE3Y €€ pelIeHMsl, HAXOUTh apTyMEHTHI JJIsl JJOKa3aTeNbCTBA CBOUX YTBEP KIICHUH,
3aJ1aBaTh apaMeTpbl U KPUTEPUH PEIICHUS;

aHAJIM3UPOBATh MOJTYUYEHHBIE B XOJ€ PEIICHUs 33Jaud Pe3yJbTaThbl, KPUTHUECKU
OLICHUBATh UX JJOCTOBEPHOCTH, MPOTHO3MPOBATH N3MEHEHHUE B HOBBIX YCIIOBUSX;

JaBaTh OLEHKY HOBBIM CHTYAIIUSIM, OIIECHUBATh MPUOOPETEHHBIH OIIBIT,

OCYIIECTBIIAITh II€JICHANIPABJICHHBIM IOMCK TIIEpeHOca CPEACTB U CHOCOOOB
JEeMCTBUS B IPOPECCUOHANBHYIO CPELLY;

YMETh MEPEHOCUTh 3HAHMS B [O3HABAaTEIbHYI0 W MPAKTHYECKYIO OOJacTh
KHU3HEACSITEIbHOCTH;

YMETh HHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTeH;

BBIIBUTaTh HOBBIE WJEH, IMpeajaratb OpPUTHHAJIbHBIE IOAXOAbI U pELIEHMUS,
CTaBUTh MPOOJIEMBI U 337a4H, I0IMYCKAIOIIKE albTepHATUBHBIC PEILICHUS.

3) pabora ¢ undpopmanueii:

OpUEHTHUPOBAThCS B PA3NMYHBIX HMCTOYHUKAX HH(OpManuu (TEKCTe Yy4eOHOro
nocoOusi,  HAay4yHO-TIOMYJSPHOW  JUTEepaTrype, OHOJOTMYECKMX  CJIOBapsix U
CHpaBOYHMKAX, KOMIBIOTEPHbIX 0a3zax MJaHHbIX, B VHTepHere), aHaIM3UpOBATH
MHGOPMALIMIO PA3NUYHBIX BUJIOB U (OPM NPEICTABICHUS, KPUTUYECKU OLIEHUBAThH €€
JOCTOBEPHOCTH U HEMTPOTUBOPEUNBOCTD;

(dbopMyTHUpPOBATH 3aMPOCH U MPUMEHSATH Pa3IMYHbIE METOBI MIPH TIOUCKE B OTOOpPE
Oounonornyeckoi nHGOpMAaIN, HEOOXOIUMOM JIJIsl BBITIOTHEHUS y9eOHbIX 3a/1a4;

npuoOpeTaTh  OMBIT  MCHOJB30BaHUS  HMH(OPMALMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTHI, COBEPIICHCTBOBATh KYJIbTYPY AKTHBHOTO WCIIOJIb30BAHUS PAa3THUHBIX
MTOMCKOBBIX CHCTEM;

CaMOCTOSTENIbHO BEIOMPATh ONTUMAIBHYIO (JOpMY IIPEACTABICHUS OUOIOTMYECKOM
uHpopmaruu (cxembl, rpadyKe, TUarpaMMbl, TAOJIUIIBI, PUCYHKH U JPYTOE);



UCIIOJIb30BaTh HAYYHBIN S3bIK B KAUECTBE CPEJICTBA MPHU paboTe ¢ OMOJIOrMUECKON
uHpopmaleil: NpUMEHSITh XUMHYECKHe, (DU3MYECKHe W MaTeMaTUYEeCKUe 3HaKu U
CUMBOJBI,  Gopmyibl,  abOpeBUaTypy,  HOMEHKJIATypy,  HCIIOJb30BaTh |
peoOpa30BbIBATh 3HAKOBO-CUMBOJIMYECKHE CPEJCTBA HATJIAIHOCTH;

BJIa/IETh HAaBBIKAMHU PACIIO3HABAHUA U 3aIUTHl WH(OpManuu, UHHOPMAITMOHHON
0€30MacHOCTH JTUYHOCTH.

OBJiageHne yHUBEPCAIbHBIMIA KOMMYHMKATHBHBIMH /1€/iCTBUSIMU:

1) ob1enne:

OCYIIECTBIISITh KOMMYHHUKALIUM BO BCeX c(epax *KHU3HU, aKTMBHO Yy4acTBOBATh B
JUAJIOre WA JUCKYCCUU IO CYLIECTBY 00CYK1aeMOM TeMbI (YMEHUE 331aBATh BOIIPOCHI,
BBICKA3bIBATh  CYXICHUS OTHOCUTEIBHO BBINOJHEHUS MpeAJlaraeMod  3a/layu,
YUHUTBIBATh UHTEPECHI U COTJACOBAHHOCTH MO3UIMHN IPYTUX YYACTHHKOB JHAJOra WId
JTUCKYCCHH);

pacno3HaBaThb HeBepOajdbHbIE CpeACTBAa OOLIEHWS, NOHMMAaTh 3HAYEHUE
COILIMAJIBHBIX 3HAKOB, MPEINOCHIIIOK BO3ZHUKHOBEHHUS KOH(JIMKTHBIX CUTyallud, YMETh
CMSTYaTh KOH(JIUKTHI U BECTH IEPETOBOPHI;

BJAJIETh PA3IMYHBIMU CIIOCOOAMHM OOILEHHS W B3aUMOJIEHCTBUS, IOHUMATh
HaMEepEeHUsl JPYruX JIOJEH, TPOSBISTh YBAXKUTEIbHOE OTHOIIEHUE K COOECETHUKY U B
KOPPEKTHOU opMe (HopMyIupoBaTh CBOM BO3PAKEHHUS;

pa3BEPHYTO M JIOTMYHO M3Jararb CBOIO TOYKY 3pPEHHsSI C HCIHOJIb30BAaHUEM
SA3BIKOBBIX CPEJICTB.

2) cOBMeCTHAs JeSITeJbHOCTh:

MOHUMAaTh M HCIOJIb30BaTh NPEUMYLIECTBA KOMAaHIHOM W HWHAMBUAYAJIbHOU
paboThl MpU pelIeHUH OUOJOTUYECKON MpoOjeMbl, 0OOCHOBBIBATH HEOOXOJIUMOCTD
IPUMEHEHHUS IPYNIOBLIX (POPM B3aUMOJICHCTBUS NPU PELIeHUN yueOHOl 3a1auu;

BbIOMpaTh TEMAaTUKy M METOAbl COBMECTHBIX JCHCTBUM ¢ yu€ToM O0O0IIKX
MHTEPECOB M BO3MOKHOCTEN Ka)KJOr0 4jieHa KOJUIEKTUBA;

MIPUHUMATH L€ COBMECTHOM JI€ATEIbHOCTH, OPIraHU30BbIBATh U KOOPJIMHUPOBATh
JNEUCTBUSL MO €€ INOCTHUKEHHUIO: COCTAaBJIITh IUJIAH JACWCTBUW, PACIPENENSTh POJIA C
y4€TOM MHEHUH y4aCTHUKOB, O0CYXAaTh pe3yJbTaThl COBMECTHON pabOThI;

OLICHMBATh KaueCTBO CBOETO BKJA/Ja U KaXJOTO0 YYaCTHMKA KOMaHIbl B OOLIMiA
pe3ynbTar 1Mo pazpaboTaHHBIM KPUTEPHUSIM;

npenjiaraTb HOBbIE MPOEKTHI, OLEHUBATh HJIEM C TO3UIUU  HOBHU3HBI,
OPUTMHAIBHOCTH, MMPAKTUYECKOU 3HAYUMOCTH;

OCYULIECTBJIATh MO3UTUBHOE CTPATErMYECKOE MMOBEJECHUE B PA3IMYHBIX CUTYyalUsX,
MPOSIBJISITH TBOPUYECTBO U BOOOPAKEHHE, OBITh MHUIIMATUBHBIM.

OByajieHUe YHMBEPCAJbLHBIMH PeryJISTHBHBIMH J1eHCTBUSIMMU:

1) camoopranu3anusi:



UCIOJIb30BaTh OMOJIOTMUECKNUE 3HAHUS AJIS BBISIBICHUS MIPOOJIEM M UX PEILEHUs B
KU3HEHHBIX U YUEOHBIX CUTYyalUsX;

BbIOMpaTh Ha OCHOBE OMOJIOTMYECKUX 3HAHUN LIEJIEBBIE U CMBICIOBBIE YCTAHOBKHU B
CBOUX JICUCTBUAX U MOCTYIKAX II0 OTHOIIEHUIO K JKMBOM MIPUPOJIE, CBOEMY 310POBBIO U
3I0POBBIO OKPYKAIOIIUX;

CaMOCTOATENIBHO  OCYLIECTBJIATh IIO3HABATEIBHYIO JCSATENBHOCTh, BBIABIITH
npoOsieMbl, CTaBUTh U (OPMYJIMPOBaTh COOCTBEHHBIE 33/Jauyd B 0Opa30BaTEIbHOU
NEATEIIBHOCTH U )KU3HECHHBIX CUTyalUsX;

CaMOCTOSTENIbHO COCTAaBJISATh IUIAH PEIICHHs] MPOOJEMBbI ¢ YYETOM HMEIOIINXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEU U MPEINOYTECHUN;

JaBaTh OLICHKY HOBBIM CUTYaLlUsIM;

paciupsaTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MIPEAIIOUYTEHUH;

JieNaTh OCO3HAHHBIM BBIOOp, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTh 3a
pelIeHue;

OLIEHUBATh PUOOPETEHHBIN OIIBIT;

croco0cTBOBaTh (POPMUPOBAHUIO U MPOSBICHUIO IIMPOKOW 3PYIULUU B PAa3HBIX
o0jacTaxX 3HaHWM, MOCTOSHHO TOBBIIIATH CBOM 00pa3oBaTENIbHBIM U KYyJIbTYpPHBIN
YPOBEHB.

2) CAMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CHUTYyalMsIM, BHOCUTb KOPPEKTHBBI B JE€ATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LIEIIAM;

BJIQJIETh HABBIKAMHU MO3HABATEJIbHOW pe(pIEKCHH KaK OCO3HAHMS COBEPIIAEMBIX
JNEUCTBUI U MBICIUTENIBHBIX MPOLECCOB, UX PE3YJIBTATOB U OCHOBAaHUM, UCIOJb30BaTh
npuEMBbI pedIeKCUH ISl OLIEHKU CUTYalluH, BBIOOpA BEPHOTO PELICHUS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO IPUHUMAThH PELLIEHHUS 110 UX CHUKEHMUIO;

OPUHUMATh MOTHBBI M apryMEHTBl JPYIMX IIpM aHAJIU3€ pPE3YJIbTATOB
NEATEIIBHOCTH;

3) npuHsATHE ceOsl U APYTUX:

OPUHUMATh ceOsl, TOHUMasl CBOM HEJIOCTATKHU U JJOCTOMHCTBA;

OPUHUMATh MOTHBBI M apryMEHTBl JPYIMX IIpM AHAJIU3€ PE3YJIbTATOB
NEeATEIIbHOCTH;

MPU3HABaTh CBOE MPABO U MPABO JPYTUX HA OLINOKU;

pa3BUBATh CIOCOOHOCTh MOHUMATh MUP € TO3ULIMU APYTrOro YeIoBeKa.

HPEAMETHBIE PE3YJIBTATHBI

[IpenMeTHble  pe3ynbTaThl OCBOEHHUS  COJIEp)KaHUA  y4eOHOro  mpeaMeTa
«buonorus» Ha yriay0J€HHOM YpOBHE OpPMEHTHPOBAHbI Ha o0ecreueHrne npouIbLHOTO
oOyuenusi oOyuatomuxcsi ouonoruu. OHU BKIIIOYAIOT: crienududeckue s OUOIOTuu
HAy4YHBIC 3HAHUS, YMEHHUS M CIOCOOBI JCHCTBHIA TO OCBOCHHIO, MHTEPIPETALUU U



peoOpa30BaHUIO 3HAHUM, BUBI ACSITEIBHOCTU 10 NOJYYEHUIO HOBBIX 3HAHMM M MX
IPUMEHEHHUIO B PA3IMYHbIX Y4YEOHBIX, @ TaKXKE B PEAJbHBIX XU3HEHHBIX CUTYalUsX.
IIpeameTHBIE PE3YNIBTATHI IPEACTABIICHBI 10 T'0OJIaM U3YUYEHUS.

[IpeameTHbIE pe3ynbTaThl OCBOEHUS yueOHOTO npeamera «buonorus» B 10 knacce
JOJKHBI OTPAXKATh:

c(OPMUPOBAHHOCTb 3HAHUI O MECTE U POJIM OMOJIOTUU B CHUCTEME E€CTECTBEHHBIX
HayK, B (JOpPMUPOBAHUU ECTECTBEHHO-HAYYHOW KapTUHBI MHpa, B MO3HAHMU 3aKOHOB
NPUPOABl U PEIIEHHH MpOOJEeM pPalMOHAIBHOIO MPUPOJONOIb30BAHMS, O BKIIAJE
POCCHUHCKHX U 3apyOeKHBIX YUEHBIX B pa3BUTHE OMOJIOTHH;

BJIQZICHUE  CHCTEMOM  OWOJOrMYECKMX  3HAHWH,  KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraroume OMOoJI0rH4eckue TEPMUHBI U MOHATUS (KU3Hb, KJIETKA, OPTaHU3M,
MeTaboJIN3M, TOMEOCTa3, CaMOPETYJISLUs, CAMOBOCIIPOU3BE/ICHUE, HACIIEICTBEHHOCTb,
M3MEHYUBOCTh, POCT W pPa3BUTHE), Ouosiorndyeckue Teopuu (kiaeroyHas teopus T.
[[IBanna, M. Illneiinena, P. BupxoBa, XpoMOCOMHAasi TE€OpUsS HACIEICTBEHHOCTH T.
Moprana), yuenus (H. 1. BaBuwioBa — o neHTpax MHOT0oOpasusi U MPOUCXOKICHHUS
KyJbTYPHBIX pPAacTE€HUM), 3aKOHbl (€IUHOO0Opa3us MOTOMKOB IE€PBOTO IOKOJIECHMS,
pacUICIUICHHs, YWCTOTBI TraMeT, He3aBUCUMOro HacienoBanusa [. Mengens,
TOMOJIOTUYECKHUX PSAOB B HacileACcTBeHHONM wu3MmeHunBoctd H. WM. Basuiosa),
MPUHIUIBI (KOMILIEMEHTAPHOCTH);

BJIQJICHUE OCHOBHBIMM METOJAMH HAy4YHOrO II03HAHMS, HCIOJIb3YEMBIX B
OMOJIOTMYECKUX  MCCIENOBAHMUAX JKMBBIX OOBEKTOB  (OMHMCaHHE, HW3MEpPEHHUE,
HaOJI0/ICHHE, SKCIIEPUMEHT);

YMEHHUE BBIJEIATh CYIIECTBEHHbIE IMPU3HAKU: BHPYCOB, KJIETOK HPOKApPUOT U
AYKapHuoOT, OJHOKJIETOUYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4YHCJE OakTepui,
rpuOOB, pacTeHUl, >KUBOTHBIX M YEJIOBEKa, CTPOEHUS OPraHOB M CHUCTEM OpPraHOB
pacTeHul, XUBOTHBIX, YEJIOBEKA, IMPOLECCOB KXU3HEIEATEIbHOCTH, MPOTEKAIOIINX B
OpraHu3Max PAacTEHUM, JKMUBOTHBIX W YEJOBEKa, OMOJOTMYECKUX IPOILIECCOB: OOMEHa
BelIEeCTB (MeTadoNM3M), TPEBPALLEHUS SHEPruH, OpOXKEeHHs, AaBTOTPOPHOTO U
reTepoTpoPHOro TUIOB MNUTaHUS, (POTOCHHTE3a M XEMOCHMHTE3a, MHTO3a, MeHo3a,
raMeToresesa, 5SMOpHOreHe3a, IOCTIMOPUOHAIBHOTO  PAa3BUTHS, PAa3MHOMKEHMUS,
VWHAUBUAYAJIBHOTO pa3BUTHS OpraHu3Ma (OHTOreHe3a), B3aUMOJECHCTBUS T'EHOB,
reTepo3nca, UCKYCCTBEHHOTO 0TOOPa;

YMEHUE YCTaHABIIMBAThb B3aMMOCBS3M MEXAY OpraHOMJAMH KIETKH M HUX
GYHKIUSMU, CTPOEHUEM KIIETOK pa3HbIX TKaHeW U UX (QyHKUUSMHU, MEKIY OpraHaMu U
CUCTEMaMH OPTaHOB y PACTCHUM, KUBOTHBIX M YENOBEKAa U MX (PYHKUHUAMH, MEXKIY
CUCTEMaMU OPraHOB M MX (QYHKUUSAMH, MEXKAY dTarnamMu OoOMEHa BEIECTB, 3TAalaMH
KJIETOYHOTO IMKJIa M >KU3HEHHBIX IUKIOB OPraHU3MOB, 3TanamMu SMOPHUOHAIBHOIO
Pa3BUTHS, TEHOTUIIOM U (PEeHOTUIIOM, (PEHOTUIIOM U (paKkTOpaMu cpeabl OOUTAHMUS;



YMEHHUE BBISIBISATh OTJIIMUMTEIbHBIE MPU3HAKK JKUBBIX CHUCTEM, B TOM YHCIE
pacTeHul, >)KUBOTHBIX U YEJIOBEKA;

YMEHUE  HCMOJb30BATh  COOTBETCTBYIOIIME  apPryMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTUI0O W CHUMBOJHMKY JJIsl JOKAa3aTelIbCTBA POJCTBA OPraHU3MOB pPAa3HBIX
CUCTEMATUYECKUX TPYIII;

yMEHHUE pelaTh OHOJOTUYECKHUE 3a/layd, BBISIBISATh MNPUYUHHO-CIIE/ICTBEHHbBIC
CBSA3U MEXKIY HCCIEIyeMbIMH OHOJOTMYECKUMH TPOLECCaMU M SIBICHUSMH, JI€JaTh
BBIBOZIbI M TPOTCHO3bI HA OCHOBAHUU NOJYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBINOIHATE JA0OPATOPHBIE U MPAKTHYECKUE PAadOThI, COOII0aTh MpaBUIIa
pHu paboTe ¢ y4eOHBIM U JTA0OPATOPHBIM 000PYI0BAHHUEM;

YMEHHUE BBIIBUTAaTh THIOTE3bI, IPOBEPATh WX IKCIEPUMEHTAIILHBIMU CPEJICTBAMH,
bopMyupys 1eJIb UCCIIEIOBAaHUS, aHAIM3UPOBATh MOJIYYCHHbIE PE3yJIbTaThl U J€1aTh
BBIBOJIBL;

YMEHHE YyYacTBOBaTh B Y4e€OHO-HCCIEIOBATENbCKON paboTe Mo OHOJIOoTuH,
HKOJIOTMM M MEIUIMHE, NPOBOAMMON Ha 0a3e IUKOJBbHBIX HAy4YHBIX OOILECTB, U
yOJIMYHO NMPEACTABIATh NOJYyYEHHbIE PE3YIbTaThl HA YYEHUUECKUX KOH(PEPEHIUX;

YMEHHE OLIEHUBATh 3TUYECKUE ACHEKThl COBPEMEHHBIX MCCIIEIOBaHUI B 00JIaCTH
Ovosorui W MeAUIMHBI  (KJIOHUPOBAaHHWE, HUCKYCCTBEHHOE  OIUIOJI0TBOPEHHE,
HaIlpaBJIECHHOE U3MEHEHNE T€HOMA U CO3/JaHMUE TPAHCTEHHBIX OPraHU3MOB);

YMEHHE OCYIIECTBIISAITh OCO3HAaHHBIM BbIOOp Oyaymiell mnpodeccruoHanbHON
JESTeIbHOCTY B o00JacTh OWMOJOrMM, MEAMIMHBI, OHMOTEXHOJOIMH, BETEPUHAPHUH,
CENbCKOTO XO3fKCTBA, MHILEBOW MPOMBIIIJIEHHOCTH, YIIYOJIsTh ITO3HABATEJIbHBIN
MHTEPEC, HANPABIICHHBII HAa OCO3HAHHBIA BHIOOP COOTBETCTBYIOLIEH MNpOPeccuu u
MPOJIOJDKEHHE  OMOJOrMYEecCKOro  00pa3oBaHMSl B OpraHU3alUsX  CPEIHEro
npo(hecCHOHANIBHOTO U BBICIIEr0 00pa30BaHUs.

[IpenmeTHbIe pe3ynbTaThl OCBOCHUS yueOHOTo npeameta «buonorus» B 11 knacce
JOJIKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTh 3HAHUIN O MECTE U PO OUOJIOTHUU B CUCTEME €CTECTBEHHBIX
HayK, B ()OPMHUPOBAHMM COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTUHBI MHpa, B
MO3HAHUM 3aKOHOB MPHUPOJABI U PEHICHUH 3KOJOTHYECKHX MpOOJeM YellOBEYeCTBa, a
TaK)k€ B PEUICHMM BONPOCOB PALMOHAIBHOTO NPHUPOAOIIOIB30BAaHUA, M B
(OpMHUPOBaHUH LIEHHOCTHOTI'O OTHOILEHUS K MPUPOJIE, OOIIECTBY, YEIOBEKY, O BKJIAJE
POCCUHCKUX U 3apyOEKHBIX YUEHBIX-0MOIOTOB B pa3BUTHE OUOJIOTUH;

YMEHHE BIAJETh CHUCTEMOM OHOJOTMYECKMX 3HAHWM, KOTOpas BKJIIOYAET
OTIpe/ieNIeHUs] U TIOHUMAaHUE CYIIHOCTH OCHOBOIOJAraloluX OMOIOTHUYECKUX TEPMUHOB
U TOHATUH (BUI, HKOCUCTEMA, Ouocdepa), OMOIOrMUYEecKUEe TEOpUu (SBOITIOLMOHHAS
teopus Y. JlapBuHa, cuHTteTnyeckas Teopus 3Bosronnn), yaueHust (A. H. CesepuoBa — o
NyTSX W HanpasieHusix sBomtouuu, B.M. Bepnaackoro — o Ouocdepe), 3aKoHbBI
(renetnueckoro paBHoBecus JIx. Xapau u B. BaitnGepra, 3aponpimeBoro cxojictsa K.



M. bopa), npaBwia (Munumyma FO. JIuOuxa, HKOJOTMUECKON MHUpPaMUIIBI SHEPIHH),
runotesbl (runotesa «mupa PHK» V. I'unGepTta);

yMEHHUE BIAJETh OCHOBHBIMM METOJIaMH HAYYHOTO IMMO3HAHUSI, UCIIOJIb3YyEMbIMU B
OMOJIOTUYECKHUX MCCIICTOBAHMSIX KUBBIX OOBEKTOB U DKOCUCTEM (OIMUCaHUE, U3MEpPEHNE,
HaOJIOJICHUE, JKCIEPUMEHT), CHOCOOaMHM BBISBICHUSI W OLEHKH aHTPOIMOTCHHBIX
U3MEHEHHI B IPUPOJIE;

YMEHHUE BBIJCIATH CYIIECTBEHHbIC MPU3HAKU: BUIOB, OMOTEOIIEHO30B, IKOCUCTEM
u Oumocdepsl, CTAOMIM3UPYIOMIEro, IBIKYIIETO M Pa3phIBAIOIIETO ECTECTBEHHOTO
oTOOpa, aUIONMATPUYECKOTO ¥ CHMIATPUYECKOTO  BHA000pA30BaHMS,  BIIASHUS
JBYDKYIIIAX CHJI DBOJIIOIMHM Ha TeHO(OH T MTOMYJISAIIUNA, TPUCTIOCOOTICHHOCTH OPTaHU3MOB
K cpelie oOuTaHus, YepelOBaHUs HAIPaBICHUI HSBOJIOIUU, KPYrOBOpPOTa BEIECTB U
MOTOKA HEPTHH B IKOCHCTEMAX;

YMEHHE YCTaHABIMBATh B3aWMOCBSI3M  MEXKAY IPOIECCAMH  SBOJIOINH,
JIBIDKYIIAMH ~CHJIAMH  aHTPOIIOTEHE3a, KOMIIOHCHTAMH Pa3JIMYHBIX OSKOCHCTEM |
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

yMEHUE BBISIBIIATD OTJINYUTEIbHBIC IPU3HAKH KUBBIX CHUCTEM,
MPUCIIOCOOJICHHOCTh BHUJOB K cpele OOWTaHus, aOMOTHUYECKMX U OMOTHUYECKHX
KOMITOHEHTOB 3KOCHCTEM, B3aMOCBSI3€H OpPTraHU3MOB B COOOIECTBAX, aHTPOIIOTCHHBIX
W3MEHEHUN B SKOCUCTEMAaX CBOEH MECTHOCTH;

YyMEHUE  HCIOJb30BATh  COOTBETCTBYIOIIME  apryMEHTBHI, OHOJIOTMYECKYIO
TEPMUHOJIOTHIO W CHUMBOJHKY JJIsi JOKa3aTelbCTBA POJICTBA OPraHU3MOB PAa3HBIX
CHUCTEMATHYCCKUX TPYIII, B3aMMOCBSI3M OPTraHW3MOB W CpPEIbl OOWTAHUS, CIUHCTBA
YEJIOBEUECKUX pac, HEOOXOAMMOCTH COXPAHEHHS MHOTO0Opa3us BHJIOB M DKOCHUCTEM
KaK yCJIOBHUS COCYIIIECTBOBAHMS MPUPOJIBI M USTIOBEYCCTRA,;

yMEHHUE pemaTh OHOJOTUYECKHUE 3a/layd, BBISIBISATH MPUYUHHO-CIICICTBEHHbBIE
CBSI3U MEXKIY HCCIEIyeMbIMH OHOJOTHUYECKUMH TPOILECCAMHU M SIBIICHUSMH, JI€TaTh
BBIBOIBI M TIPOTHO3I HA OCHOBAHUH TIOJYYCHHBIX PE3yJIbTaTOB;

YMEHHUE BBIMOJIHATE JA0OOPATOPHBIE U MPAKTHYECKUE PabOThI, COOIOATh MpaBHiIa
pHu paboTe ¢ y4eOHBIM U JIA0OPATOPHBIM 000PYIOBAHUEM;

yYMEHHUE BBIIBUTATh THUIOTE3bI, IPOBEPATHh WX IKCIEPUMEHTAIILHBIMU CPEJICTBAMH,
bopMynupys 1eJIb UCCIIENOBAaHUS, aHAIM3UPOBATH MOJIYYCHHBIE PE3yJIbTaThl U J€1aTh
BBIBOJIBL

YMEHHUE Y4YacTBOBATh B Y4eOHO-UCCIEAOBATEILCKOM paboTe Mo OHOJIOTHH,
DKOJOTUU M MEIUIIMHE, TPOBOJMMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOINECTB, U
myOJMYHO MPECTABIIAThH MOJTyUYCHHBIC PE3yJIbTaThl HA YYCHUYECKUX KOH(DEPEHITUSX;

YMEHHUE OIICHMBATh THIIOTE3bl U TCOPUU O TPOUCXOKICHUU >KM3HHU, YEIIOBEKA W
YeJIOBEUECKNX pac, O TPHUYMHAX, IOCICACTBUAX W CIOcO0ax IMpeaoTBpaIICHUS
r100anbHBIX U3MEHEHUM B Ouocdepe;



YMEHUE OCYIIECTBISATh OCO3HAHHBIA BBIOOp Oyayuied mnpodeccroHambHOM
NEeSTENbHOCTH B 00JacTH OWOJIOTHM, 3KOJOTUM, MPUPOIONOIb30BAHMS, MEIUIIMHBI,
OMOTEXHOJIOTMH, TICUXOJOTUH, BETEPUHAPUHU, CEIbCKOIO XO34iCTBA, MHUIIEBOM
MPOMBITIUICHHOCTH, ~ yIyOJsaTh TO3HABATCIbHBIA WHTEPEC, HAMpPAaBJICHHBIH Ha
OCO3HaHHBIM BBIOOP COOTBETCTBYIOIICH Mpodeccuu M MPOJOIKEHHE OMOJIOTHYECKOTO
o0pa3oBaHUs B OPraHU3aAIUAX CPEIHEr0 MPOGECCUOHAIBHOIO U BBICIIETO 00pa30BaHUS.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KITACC

KoanuecTBo 4acoB

HaumeHoBaHue pa3jiejioB H TeM JJICKTPOHHbIE
Ne i/ Konrpoabnsie Ilpakruueckne  (uudposbie)
NPOrpaMMmblI Bcero paGoThI padoThI o0pa3oBaTe/bHbIE
pecypchl
1 Bbuonorus xak Hayka
2 JKuBble crucTeMbl M UX HU3y4YECHUE
3 buonorus knetku 0.5
4 XUMHUYECKasi OpraHu3aIus KICTKH 10
5 Ctpoenue u GyHKIMH KIETKH 8
6 OOMeH BelleCTB U NpeBpallleHue S3HEPTUU B 9 1
KJIETKE
7 HaCJ'Ie,I[CTBeHIfa}I uHpopmanus u 9 05
peanu3anus e€ B KIeTKe
JKU3HEeHHBIN UK KIETKU 6 1
CtpoeHue u QyHKIIMH OpraHU3MOB 17 1.5
10 Pa3mHOXkeHue U pa3BUTHE OPraHU3MOB 8 1.5
11 I'enetnka — HayKa 0 HaCJIEICTBEHHOCTH U ) 05
U3MEHYHNBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACIIEACTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHUYHUBOCTH 6
14 I'enernka uenoseka 3 0.5
15 Cenekiusi OpraHu3MOB 4 1
16 buoTtexHonorus u cuHTeTUYECKask OMOIOTHS 4
17 PesepBHOoe Bpems 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 13




11 KIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM
Ne n/n Konrpoabubie Ipaktuueckue (uudposbie)
MPOrpamMmbl Bcero
padoThI padoThI o0pa3oBare/bHbIE
pecypchl
1 3apox/IeHUe U Pa3BUTHE SBOIOIMOHHBIX 4
MPEJICTaBICHUI B OMOJIOTUI
Mukpo3Botous 1 €€ pe3yabTaThl 14 2
MaxpodBOJIOIHS U €€ Pe3yIbTaThl 6
[TporcxoxaeHUE U Pa3BUTHE )KU3HU HA
4 P 8 P 15 15
3emuie
) [IpoucxoxaeHue yenoBeKka — aHTPOIIOTCHES 10 1
DKOJIOTHS — HayKa O B3aUMOOTHOIIIEHUSIX
6 OpraHU3MOB U HaJJOPIaHU3MEHHBIX CUCTEM 3 0.5
C OKpY>Karollei cpeaoi
7 OpraHu3msl 4 cpesja 0OuTaHUs 9 1.5
8 DKOJIOTHS BUJIOB U TOMYJISIIUN 9 0.5
DKos0rus coo0IecTB. DKOJIOTHYECKHE
9 H 12 0.5
CHCTEMBI
10 buocdepa — rnmobanbHas sxocucrema
11 YenoBek U OKpyKarolas cpena
12 PesepBHOE Bpems
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5




HOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
N KoumnuectBo yacos DJIEeKTPOHHbIE
n/-n Tema ypoka Beero Konrpoabnbsie IIpakruuyeckue fI[:yT'i‘eHl/lﬂ uudpoBbIe
padoThbI padoTbI o0pa3oBaTe/ibHbIE
pecypcsl
1 Buonorus kak KOMIJIEKCHAst HAyKa U Kak 1
4acTh COBPEMEHHOI'0 00LIeCTBa
2 JKuBble cucTeMbl U X CBOWCTBA
3 YpoBHEBast OpraHU3aLUs KUBBIX CUCTEM 1
4 VcTtopust OTKPBITUS U U3YyYEHUS KIICTKH. 1
Knerounas teopus
MeToab! MOJIEKYJIIPHOM U KJIETOYHOM
6uonoruu. [Ipaktuueckas padora «M3ydyenue
5 METO/I0B KJIETOUYHON OHOJIOTUN 1 05
(xpomarorpadus, snexrpodopes, '
muddepeHanbHOe HEHTPUPYTHpOBaHUE,
[TLIP)»
6 XHUMHUYECKUH COCTAB KIETKH 1
7 MuHepalibHbIC BEIIECTBA KIIETKH, UX 1
Ouosnoruyeckas poiib
OpraHuyeckue BelecTBa KIeTKH — OEJIKH.
8 JlaGopaTtopHas pabota «O0Hapyx)eHne 1 0.5
0eJIKOB C TTOMOIIIbIO KAY€CTBEHHBIX PEaKIUIi»
9 CgoiicTBa, K1accupuKanyst U GyHKIUN 1
0enKoB
10 Opraanyeckue BenecTBa KIeTKH — 1

YTJIEBOJBI




11

OpF AHNYCCKHEC BCIICCTBA KIICTKHU — JIMIIUBI

Hyxneunoseie kucnotsl. JIHK u PHK.
JlaboparopHas pabota «lccrnenoBanue

12 HYKJICMHOBBIX KHCIIOT, BBIJICICHHBIX U3 05
KJIETOK PA3JIMYHBIX OPTaHU3MOB)

13 Crpoenue u pyakuuu ATOD. Jlpyrue
HykieosuaTpudocdarer (HTD)

14 CexBenupoanue JIHK. MeToabl reHOMHKH,

TPAHCKPUIITOMUKH, IPOTEOMUKH

15 MeTto/1bl CTPYKTYPHOM OMONIOTHH

16 Tuns! kiietok. [Ipokapuornyeckas kieTka
CtpoeHnue syKapuOTUYECKON KIIETKH.

17 [IpakTuyeckas pabora «M3ydyeHue cBOCTB 0.5
KJIETOYHOU MEMOpPaHbI»

18 [ToBepxXHOCTHBIN amnmapar KJIeTKA
OnHOoMeMOpaHHbIE OPraHOUIbI KIETKH.

19 [TpakTuyeckas pabora «M3yueHne qBUKEHUS 0.5
IIUTOIUIA3MbI B PACTUTENBHBIX KJIETKAX»

[TomryaBTOHOMHBIE OPTaHOU/IBI KIIETKH:

20 MUTOXOH/IPHH, TUIacTH IBL. JIabopaTopHast 05
pabora «VccrnenoBanue miaasmMoiansa u '
JIeTIIa3MOJIN3a B PACTUTENIBHBIX KIETKAX)»

21 HemeMOpanHble opraHOU bl KJIIETKH

22 Crpoenue u GyHKIUH s7pa
CpaBHHTEIbHAS XapaKTEPUCTUKA KIIETOK

23 sykapuoT. JlJaboparopHas padota «3ydueHne 0.5
CTPOEHUS KJIETOK Pa3IMUHBIX OPTaHU3MOBY

24 AccUMHIANNS U JUCCUMHIIALNS — JIBE




CTOpOHBI MeTaboan3Ma. THurbsl oOMeHa
BeniectB. JlaboparopHas padota «3yuenue
KaTaJUTHYECKON aKTUBHOCTU (hepMEHTOB (Ha
pUMepe aMUJIa3bl HIIK KaTanas3bl)»

DepMEHTaTUBHBIN XapaKTep peakLui
KJIETOYHOT0 MeTabonusma. JlabopaTopHas

25 pabora «3yueHue ¢pepMeHTaTUBHOTO 0.5
pacieruieHust IepoKcHia BOA0poa B
pPaCTUTEIHbHBIX U )KUBOTHBIX KJIETKAX)

26 benku-akTuBaTOpH! M OCIKH-UHTUOUTOPHI

27 ABTOTpOGHBII THII OOMEHa BEIIECTB

28 ®oTOCHHTE3
XemocuHTe3. JJaboparopHas padota

29 «CpaBHEHHE ITPOLIECCOB POTOCUHTE3A U 0.5
XEMOCHHTE3a
AHaspoOHbIe Opranu3Msbl. Bunbsl 6posxeHus.

30 JlaGopatopHas pabota «CpaBHEeHUE
IPOIIECCOB OPOXKEHUS U JBIXAHUS

31 AspoOHBIE OpraHU3MBbl. JTallb
SHEPreTHYecKoro ooMeHa
OHeprus MEMOpPaHHOTO IPaIl€HTa IPOTOHOB.

32 Cunte3 AT®: pabota nmpotonHOi ATD-
CHHTa3bI

33 Peakuuu MaTpuyHOro CMHTE3a

34 Tpanckpunuusa — marpuunslil cuaTe3 PHK

35 Tpancnsius u e€ 3tanbl

36 Koauposanue amuHokucaot. Ponb pubocom

B OnocuHrese OeiKa




Opranuzanys reHoMa y Ipokapuor u

37
JyKapuoT

38 MonekynsipHbIe MEXaHU3MBbI YKCIIPECCHU
TeHOB Y DYKapHOT
Bupycbl — BHeK/1€TOUHbIE (OPMBI KUZHU U

39 obsuraTHbIe MapasuThl. [IpakTHyeckas 0.5
pabota «CoznaHue Mozelid BUpyca»

40 BupycHbie 3a00eBanus yeioBeka,
JKUBOTHBIX, PACTCHUN

41 Hanorexnosoruu B OMOJI0TUN U METUITUHE

42 JKU3HEeHHBIN UK KIETKH

43 Matpuunslii cunte3 JTHK
Xpomocomsl. JTaboparopHast pabota

44 «M3yueHne XpoMOCOM Ha TOTOBBIX 0.5
MHUKpOIpenapaTax»

45 JleneHue KJIETKM — MHUTO3
Tunel kneTok. KapuoknHes U IUTOKUHES.

46 JlabGopaTtopHast pabora «Habmronenue muto3a 05
B KJIETKaX KOHYMKA KOPEIIKA JIyKa (Ha '
TFOTOBBIX MUKpOIIpenaparax)»

47 Perynsauus >kM3HEHHOTO IIUKIIA KJIETOK

48 OpranusMm Kak eIMHOE LIETI0e

49 Txanu pacrenuii. JlTabopatopHas pabora 05
«/3yuenne TKaHel pacTeHuin» '
TkaHM KUBOTHBIX U Y€JIOBEKA.

50 JlaGopatopHas pabora «3yueHue TkaHei 0.5
YKUBOTHBIX)

51 Opransbl. CucreMsl opranoB. JlaboparopHast 0.5




pabora «3yueHnue opraHoB IIBETKOBOTO

pacTeHwus»

52 Ornopa Tena opraHu3MoB

53 JIBr>KeHHEe OpraHu3MOB 1

o4 [Iutanue opranu3zMoB

55 [TuTaHne MO3BOHOYHBIX )KUBOTHBIX. 1
[TuimeBapuTenbHas cCHCTEMA YellOBeKa

56 JlpIxaHue opraHu3MoB 1

57 JlpIxaHue MO3BOHOYHBIX )KUBOTHBIX U 1
YeroBeKa

58 TpaHCIOpT BEIIECTB Y OPraHu3MOB 1

59 KpoBeHnocHas cucrema mo3BOHOYHBIX 1
KUBOTHBIX U Y€JIOBEKa

60 Boigenenue y opranu3smMosn 1

61 3amuTa y OpraHu3MoB 1

62 HMMMmyHHas cucTema 4enoBeka 1

63 Pa3nipaxuMOCTh U perynsnus y OpraHu3MOB 1

64 ['yMopainbHast perysus U SHAOKpUHHAS 1
cucTeMa KUBOTHBIX M YelloBeKa

65 @opMBbI pa3MHOKEHHUSI OPraHU3MOB

66 [TooBOE pazMHOKEHHE

67 Meiios
["ameTorenes. OOpa3oBaHue U pa3BUTHE

68 MOJIOBBIX KJIETOK. JlabopaTopHast pabota 1 05
«V3ydyeHune cTpoeHwHs MOJIOBBIX KIIETOK Ha '
TOTOBBIX MUKpPOIIpETapaTax»»

69 WNunuBuayabHOE pa3BUTHE OPTaHU3MOB — 1




OHTOI'CHE3

70

71

3akJiaJika OpraHoB M TKaHEH U3
3apOIBIIIEBHIX JINCTKOB

Poct u pa3BuTue xxuBoTHBIX. JJaboparopHas

pa60Ta «Br1aBiaeHue IIPU3HAKOB CXOJACTBA
3apoz[blmeﬁ ITO3BOHOYHBIX XMBOTHBIX»

0.5

72

PasMHOX€EHUE U pa3BUTHE PACTCHUM.
JlaGoparopHas pabota «CTpoeHHEe OpraHoB
Pa3MHOKEHHUS BBICIIUX PACTCHUII»

0.5

73

74

75

76

Hcropus cTaHOBIIEHMS U pa3BUTUS TEHETUKH
KAaK HayKu

OcCHOBHBIE IOHATHS U CUMBOJIBI TCHETUKH.
JlaGopaTtopHas padota «JIpo3zodriia kak
00BEKT TCHETUYCCKUX HCCIICIOBAHUIN

3aKOHOMEPHOCTH HacleI0BaHUs IPU3HAKOB.
MoHorubpuaHoe cKpeluBaHue.
[TpakTtuyeckas padora "Hzyuenue
pe3yabTaTOB MOHOTHOPUIHOTO CKPEIINBAHUS
y npo3o¢puier"

[{uTonornyeckre OCHOBBI MOHOTHOPHIHOTO
CKpEIMBAHUS

0.5

0.5

77

AHanusupyroiiee ckpeuiuBanue. Hermomnnoe
JOMUHHPOBAHUC

78

79

Jurubpunnoe ckpemnuBanue. [Ipaktudeckas
pabora «/3yueHue pe3yibTaToB
JUTHOPHIHOTO CKPEIUBAHUS Y APO30PHUITBI)
[uTonoruyeckue OCHOBBI JUTUOPHUTHOTO
CKpEIIUBaHUS

0.5




80 CueruieHHOE HaceI0BaHUE TPU3HAKOB 1
81 XpoMOCOMHasI TEOPHS HACIICACTBEHHOCTH 1
82 I'enernka momua 1
83 I'eHOTHII KaK IEJIOCTHAS CHUCTEMA 1
84 ['eneTrueckuii KOHTPOJIb PA3BUTHUS 1
pacTeHUM, )KUBOTHBIX U YEJIOBEKA
85 M3MeHunBOCTh MpU3HAKOB. Bubl 1
U3MEHUYHUBOCTH
86 MoaudukarmoHHas ”3MEHYNBOCTh 1
BapuauvoHHBIN psia U BApUallMOHHAs
kpuBas. JJaboparopHas pabota
87 «HMccnenoBanne 3akOHOMEPHOCTEH 1 05
MOAU(UKAITMOHHON U3MEHUYUBOCTH. '
[TocTpoeHre BapualiMOHHOTO psaa U
BAPUAILMOHHON KPUBON»
88 ['eHoTUIIMYECKAsT H3MEHUYHBOCTb. 1
KomOuHaTuBHAsS N3MEHYHBOCTD
MyTannonHas U3MEHYMBOCTh. [IpakTnueckas
89 pabota «Mytanuu y 1po3oduisr (Ha 1 0.5
TFOTOBBIX MUKpOIIpenaparax)»
90 3aKOHOMEPHOCTH MYTAI[MIOHHOTO MpoIiecca. 1
DNUreHeTHKa U SITUTeHOMHKA
o1 I'eneruka uenoseka. [IpakTudeckas pabora 1 05
«CocTraBneHue 1 aHaJIu3 POJAOCIOBHOIN '
92 MeTtoasl MEAUIIMHCKON TeHETUKHU 1
3HaueHUEe MEIUIMHCKON IT€HETUKHU B
93 MPEeAOTBPALIEHUH U JIEUEHUH T€HETUYECKUX 1

3200JI€BaHNI YETOBEKA




OCHOBHBIE TIOHSTHS CEJICKIUU.
JlaboparopHnas pabota «3ydyeHue copToB

94 . 1 0.5
KYJIBTYPHBIX PACTE€HUN U TOPOJ] TOMAIITHUX
YKUBOTHBIX)
MeToap! ceaeKIIMOHHON paboTHI.

95 JlaboparopHnas pabota «3y4ueHne MeTo10B 1 0.5
CEJICKIIMH PAaCTCHHI»
JloCcTHKEHMS CeJIEKIMU PACTEHUN U

96 *KHUBOTHBIX. [IpakTHueckas pabora 1
«IIpuBuBKa pacTeHHI»

97 CoxpaHeHue, U3y4eHHe U UCIOJIb30BaHUE 1
TEHETUYECKUX PECypPCOB
buoTtexHonorus kak Hayka u oTpacib

98 npou3BojacTBa. [IpakTuueckas pabora 1 0.5
«3yueHne 0ObEKTOB OMOTEXHOIOTHUIY

99 OCHOBHBIE HANPaBJICHUS] CHHTETHYECKON 1
Ouonorumn

100 XpOMOCOMHas U TE€HHAs1 NHKEHEPUs

101 MeaunuHckue OMOTEXHOJIOTUU 1

102 PesepBHbIit ypok. HOBT(jpeHI/IG, 00o0mIeHme, 1
CHCTEeMaTH3aIHs 3HAHUH

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 135




11 KJIACC

N KoanuecTBo yacoB Nara DJIeKTPOHHBIE
w/n Tema ypoka Beero Konrpoabnbsie IIpakruyeckue H3yveHHs uudpoBbIe
padoThbI padoTbI o0pa3oBaTe/ibHbIE
pecypcsl
1 OpomtonnonHas teopus Y. Jlapsuna 1
5 JIBMIKYIIME CUIIBI 3BOJIFOLIMU BUIOB 110 Y. 1
Hapsuny
3 Bbopr0a 3a cymecTBoBaHue, €CTECTBEHHBIN U 1
HCKYCCTBEHHBIN 0TOOp
4 ®opMUpOBaHUE CUHTETUYECKON TEOpUHU 1
IBOJIIOLIMU
5 OTarnsl 3BOJIIOLIMOHHOTO ITpolecca: 1
MHUKPO3BOJIIOLUS U MaKPOIBOIFOLIHS
6 [Tonmynsius — snemMeHTapHas €AMHULA 1
3BOJIIOLIMU
3aKOH reHETHYECKOro paBHoBecus JIk.
7 Xapau, B. BaiinOepra. JlabopaTopHas 1 05
pabota «BbIsiBIIeHHE U3MEHYMBOCTH Y '
0cobeil 0IHOTO BUa»
8 OneMeHTapHbIe GaKTOPBI 3BOTIOLUU 1
9 Oddext ocHoBatens. IhdexT OyTbUIOYHOTO 1
rOpJIbIIIKA
10 Murpauuu. M30numuu nomysmumii: 1
reorpaduyeckas, OnoJorudecKas
11 EcrecTBeHHbII 0TOOp — HampaBIAIOMINN 1
(bakxTop 3BOJIIOLIUU
12 [TostoBo# 0TOOP 1




13

[TprucnocoOaeHHOCTh OPraHU3MOB KaK
pe3yabTaT MUKpO3BOJIrOIHH. JlabopatopHas
pabora «3yyenue apoMopd030B 1
UAMOAIaNTAlUN Y PACTCHUI U JKUBOTHBIX)

0.5

14

15

[Tpumeps! pUCTIOCOOICHUH Y OpraHU3MOB:
Mopdonorudeckue, GU3NOIOTHUECKHUE,
OMOXMMUYECKHUE, TOBEICHYCCKHUE.
JlabGopaTtopHas padota «IIpucnocobnenus
OpPraHU3MOB U UX OTHOCHUTEIIbHAS
1eJIECO00Pa3HOCThY

Bup, ero kpurepuu u CTpykTypa.
Jlaboparopnas pabota «CpaBHEeHUE BUI0B
10 MOP(OJIOTUIECKOMY KPUTEPHIO»

0.5

0.5

16

17

Crpykrypa BUJa
Bunoobpa3oBaHue kKak pe3yabTaT
MHUKPOIBOJIIOILIUH

18

CBs3b MHKPO3BOJIIOIHUU U STTHACMHUOJIOTUN

19

20

MaKpOBBOJ'IIOI_II/ISI. ITameonToNMOrNYECKHE
MCTOABI U3YYCHUA 3BOJIIOIUN

EI/IOI‘GOFpa(bI/ILICCKI/IC MCTOABI U3YUCHUA
9BOJJIOINH

21

OMOpPHUOIOrHYECKHUE U CPAaBHUTEIBHO-
MOP(OJIOTHIECKUE METO/IbI U3YUCHUS
HBOJIIOLIH

22

23

MonekynsapHO-T€HETUUECKHUE,
OMOXMMHUUYECKHE U MATEMAaTHIECKHUE METO IbI
W3y4YEeHUs IBOTIOIIAN

OO1mue 3aKOHOMEPHOCTH IBOJIIOLUH




AnantuBHas paauanusi. HepaBHOMEpHOCTh

24 TEMIIOB IBOJIOIUH

o5 Hay4Hble runoTe3bl POMCXOXKICHUS )KU3HH
Ha 3emie

26 JloHay4HBIE MTPECTABICHHUS O 3aPOXKIACHUU
KU3HH

97 OCHOBHBIC 3TaIlbl HEOPraHUYECKOM
IBOJIIOIIH

28 ['unoTe3sl 3apoKACHNUS )KU3HU
Hctopus 3eMiu 1 METOIbI €€ H3yUYCHHUSI.

29 Jlaboparopnas pabota «3yueHue u 05
OIMCAaHHUE UCKOIAEMbIX OCTATKOB JIPEBHUX '
OpPTraHUu3MOBY

30 HauanbHble 3Tanbl OpraHnuecKon IBOIIOIIH

31 DBOITIOLUS YKApUOT
OCHOBHBIE 3TaIbl SBOJIOIHN PACTUTEIHLHOTO

39 mupa. [Ipaktiueckas padora «M3yueHue 05
0COOCHHOCTEH CTPOEHHS PACTEHUH Pa3HbBIX '
OT/ICJIOBY

33 OCHOBHBIE 3Tallbl BOJIOIMH )KHBOTHOTO
Mupa
DBOJIONHS )KUBOTHBIX. [IpakTdeckas

34 pabota «3ydeHne ocoOeHHOCTEH CTPOSHUS 0.5
MO3BOHOYHBIX KMBOTHBIX

35 Pa3BuTHe xu3HN Ha 3emJie o SpaM U
nepuoaam

36 MaccoBbie BBIMUpaHHSI — YKOJIOTHYECKHE

KpHU3UCHI ITPOMIIIOTO




CoBpeMEHHBIH 3KOJOTUYECKUI KPU3HC, €r0

37
0COOEHHOCTH
38 CoBpeMeHHast CUCTEMa OPTaHUYECKOTO
MPOIILIOTO
39 OcCHOBHBIE CHCTEMAaTUYECKUE TPYIIIIBI
OpraHU3MOB
40 AHTpPOIIOJNIOTUsI — HayKa O 4eJIOBEKE
41 Pa3BuTHe npencraBieHui 0 MPOUCXO0XKICHUU
YeJI0BeKa
MecTo yenoBeka B CUCTEME OpPTraHUYECKOTrO
42 mupa. Jlaboparopnas padota «3yuenue 05
0COOCHHOCTEH CTPOCHHUS CKEJIeTa YelIOBeKa, '
CBSI3aHHBIX C IPSIMOXOXKICHUEM»
43 JIBYOKyIIIME CUITBI AaHTPOTIOTEHE3a
44 CooTHoIIeHHE OMOJIOTHICCKIX U
COLIMAJIbHBIX (PaKTOPOB B aHTPOIIOT€HE3E
45 OcCHOBHBIE CTaTUU AaHTPOIIOT€HE3a
46 [TaneoreHeTrka U MajeoOreHOMHUKA
47 DBOJIOIHUS COBPEMEHHOTO YEJIOBEKa
UYenoseueckue packl. [Ipaktudeckas padbora
48 «M3ydeHne KOJIOTHUECKUX alarTalui 0.5
YeIoBEKa»
49 MeXTUCITUTUTHHAPHBIC METO,TBI
AQHTPOTIOJIOTHH
50 3apokeHUE U pa3BUTHE IKOJIOTUN
Mertoasl skosnoruu. JlaboparopHas padora
51 «3yueHne MeTo10B HKOJIOTMUECKUX 0.5

HUCCIIEIOBAHUI)




3HaueHne YKOIOrNYESCKUX 3HAHUN I

52 1
YeJoBeKa

53 Okonorndyeckue GaKTopsl 1
AbuoTtndeckue daxkTopbl. CBET Kak

54 sKoJsiorudeckuii gaxrop. JlaboparopHas 1 05
pabota «BpIsBIIeHHE TPUCITOCOOICHUT '
OPTraHU3MOB K BITUSTHHIO CBETa»
AbuoTtndeckue dakTopbl. Temneparypa kak

55 sKosioruueckuii gaxrop. JlaboparopHas 1 05
pabota «BpIsBICHHE PUCTIOCOOICHHI '
OPTraHU3MOB K BIIUSTHHIO TEMIIEPATYPhI»
AbuoTtrueckue pakTopbl. BiaxxHOCTH Kak

56 sKosioruueckuii gaxrop. JlaboparopHas 1 05
pabota «AHATOMUYECKHE 0OCOOCHHOCTH '
pacTeHuil U3 pa3HbIX MECT OOUTAHHS»

S7 Cpenbl 0OuTaHUs OPraHu3MOB 1

58 buonorunueckue puTMsl 1

59 XKuzHeHHble pOPMBI OPraHU3MOB 1

60 buotnueckue hakropsl 1
3HaueHue OMOTUYECKHUX B3aUMOACHCTBUI

61 JUIs CYIIECTBOBAHMS OPraHU3MOB B cpejie 1
oOuTaHus

62 DKOJIOTUYECKHE XaPAKTEPUCTUKU TOIYIISIIIH 1
OCHOBHbBIE TIOKA3aTeN MOMYJISAIIH:

63 YUCJIEHHOCTD, IIJIOTHOCTh, BO3PACTHAS U 1
MI0JIOBAsA CTPYKTYpa

64 OcCHOBHbBIE TIOKA3aTeIN MOMYJIISALIH: 1

POXIAACMOCTD, ITPUPOCT, TEMII POCTA,




CMCPTHOCTb, MUI'PALIUA

65 DKoJoru4eckasi CTpyKTypa nonyJssiuu
66 JlnHaMuKa MONYJISIIUAN U €€ peryisuus
67 KpuBsie pocta 4ncIeHHOCTH MOMYIISIIINN.
Kpussble BIKUBaHUS
Dkonoruveckas Huina Bujaa. JlabopatopHas
68 pabora «IIpucnocoOneHus: ceMsiH pacTeHUI 0.5
K pacceneHuio»
69 Bun kak cucrema nomyssui
70 3aKOHOMEPHOCTH MOBEJCHUS U MUTPALIU
KUBOTHBIX
71 Co00111€CTBO OpraHU3MOB — OHOIICHO3
72 DKocucTema Kak OTKpbITasi cucreMa
73 KpyroBopot BelecTB 1 MOTOK YHEPTUH B
JKOCHCTEME
74 OcHOBHBIE TTOKA3aTENN YIKOCUCTEMBI
75 DKOJIOTMYECKUE TUPAMU/IbI
76 N3menenus coob11ecTB — CyKIECCHH
77 [TpupoHbIe 3KOCHUCTEMBI. DKOCHCTEMBI 03€p
U peK. DKOCHCTEMBI MOPEW U OKEaHOB
78 [TpupoHbIe 3KOCHUCTEMBI. DKOCHCTEMBI
TYHJp, JIECOB, CTETEH, MyCThIHb
79 AHTpOIIOTEHHBIE YKOCUCTEMBI
80 VYp6oskocucremsl. [IpakTrueckas pabota 05
«M3ydenue u onucaHue ypoo3KOCUCTEMBI» '
81 3aKOHOMEPHOCTH (HOPMUPOBAHUS OCHOBHBIX

B3aUMOJICVICTBUI OPraHU3MOB B




OKOCHUCTEMAX

MexaHu3Mbl BO3JEHCTBUS 3arpsI3HCHUI
Pa3HBIX TUIIOB Ha CyOOpraHU3MEHHOM,

82 OpPTraHU3MEHHOM, MOMYJISILIUOHHOM U
KOCHCTEMHOM YPOBHSX

83 buocdepa — obmemianerapHas 000g09Ka
3emun

84 VYuenue B. U. Bepnasckoro o 6uochepe

85 3aKOHOMEPHOCTH CYIIECTBOBaHMS OHoCchepbl

36 KpyroBopoTsbl BeliecTs u
OMOTEOXUMHYUCCKUE ITUKITBI

87 3oHanpHOCTH OHOochepsl. OCHOBHBIC OMOMBI
CyIIH

88 YcToiiuuBocTh Ouochepsl

89 DKOJIOTUYECKHE KPU3UCHI U UX TPUYHHBI

90 BozneiicTBue uenoBeka Ha 6uochepy

01 AHTpONOreHHoe BO3/IeHCTBIE Ha
PaCTUTENbHBIN U )KUBOTHBIN MU

92 Oxpana mpupoabI

93 OcCHOBHBIE PUHIUTIBI YCTOHYUBOTO
pa3BUTHA YEIOBEYECTBA U MPUPOIBI
ParmonansHO€ TPUPOIONOIB30BAHNE U

94 COXpaHeHHEe OMOJIOTHYECKOTO pa3HOOOpa3us
3emun

95 O0600mmenue mo reme «MUKPOIBOTIONHUS U €€
pe3yIbTaThI»

96 O606mmenue o Teme «MaKpoIBOTIOIUS U €€




pe3yJIbTaThl»

O6006mmenue o reme «IIporcxoxaeHue u

97 1
pa3BUTHE )XKU3HU Ha 3eMiie)

08 O606mmenue o reme «IIporcxoxaeHue 1
YEJIOBEKa — aHTPOTIOTEHE3)

99 O060061IeHne o TeMe «IKOJIOTHS — HAyKa O 1
B3aMMOOTHOIICHHSIX OPTaHH3MOBY
O6006mmenue mo Teme «OpraHu3Mbl U cpeia

100 1
0o0UTAHHUS

101 O6o6meHIiIe o TeMe «IKOJIOTHUs BHJIOB U 1
TIOTYJISILIHI

102 O606menue o Teme «brochepa — 1
rio0abHas YKOCHCTEMa»

OBIIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 102 7.5




MPOBEPSIEMBIE HA EI'D 110 BUOJIOTUU TPEEOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIET'O OBPA3OBAHUSI

Kona
NMPoBePSIEMOro
TpeOoBaHUSA

HpOBepﬂeMLIe Tpeﬁ()BaHI/Iﬂ K IIPE€IMETHBLIM pe3yjabTaTaM 0CBOCHUSA
OCHOBHOM OﬁpaSOBaTeJIBHOﬁ MmporpaMmasl CpeaHET0 0611(61"0 06pa30BaHI/IH

ChopmupoBaHHOCT, 3HAHMA O MECT€ M pOJU OHWOJOTHH B CHCTEME
€CTECTBEHHBIX HayK, B ()OPMUPOBAHUU COBPEMEHHOW €CTECTBEHHOHAYYHOMU
KapTUHBl MHpa, B IO3HAHMM 3aKOHOB MPUPOABl U PEIICHUU KUIHEHHO
B2XHBIX COLMATHHO-ITHYECKHUX, SIKOHOMUYECKHX, IKOJIOTUYECKUX MPoOIeM
YEeJIIOBEUECTBa, a TaKXE B  PEUICHUH BOMPOCOB  PALMOHAIBHOIO
MPUPOAONONB30BaHUsA, B (OPMHUPOBAHUU IIEHHOCTHOTO OTHOIICHUS K
npupoje, OOIIECTBY, YEIOBEKY; O BKJIAlleé POCCHICKUX U 3apyOeKHBIX

y4€HBIX — OMOJIOTOB B pa3BUTHE OMOJIOTUU

Bnanenue cucremoil 3HaHHMH 00 OCHOBHBIX METO/IaX HAyYHOIO IO3HAHMS,
UCTOJNB3YyeMBbIX B OHOJOTMUYECKHX HCCIEIOBAHUSX JKUBBIX OOBEKTOB U
9KOCHUCTEM (OIMCaHME, U3MEpPEHUE, NPOBEJCHNE HAOII0IeH i ); criocobamu
BBISIBJICHUS U OLIEHKH aHTPOIIOT€HHBIX U3MEHEHUH B IIPUPOJIE.

YMeHue BbLABUTaTh TUIOTE3bl, IPOBEPATh MX OSKCIEPUMEHTAIbHBIMU
cpeacTBaMu, GOPMYIHPYS LENb UCCIIEAOBAHMS, aHATN3UPOBATh TOTyICHHBIE
pe3yJbTaThl U /1€71aTh BBIBOBI.

BelsiBIIeHHE 3aBUCHMOCTH MEXJly UCCIIEAYeMbIMU BEIMUYMHAMHU, OOBICHEHHE
MIOJIYYEHHBIX PE3yIbTaTOB U (OPMYJIMPOBAHNUE BHIBOJIOB C MCIIOJIb30BAHUEM

Hay4HBIX [IOHATHH, TEOPUI U 3aKOHOB

YMeHue BIaJeTh CUCTEMON OMOJIOTMYECKUX 3HAHMM, KOTOpas BKIIOYAET:
OCHOBOIOJIAraromye OUOJIOTHYeCKUe TEPMUHBI M TOHSTHS (KU3HB, KIIETKA,
TKaHb, OpraH, OpraHW3M, BUJ, TOMYISIMA, dKOCHUCTEMa, OHOIeHO3, Ouocdepa;
MeTaboM3M, TOMEOCTa3, KIJIETOYHBI HMMYHHMTET, OuocuHTe3 Oelnka,
OUOIOIMMEpBl,  JTUCKPETHOCTh,  CAaMOPEryJISILiUs,  CaMOBOCIIPOM3BEICHHUE,
HaCJIeACTBEHHOCTh, I3MEHUYMBOCTb, SHEPrO3aBUCUMOCTb, POCT U Pa3BUTHUE);

Ouosiornyeckue teopuu: kiaerounas teopus T. llIBanna, M. Illneiinena, P.
BupxoBa; KkjJIOHaNIbHO-CENEKTUBHOIO uMMyHuteta [l Opmmx, W.N.
MeunukoBa, XpOMOCOMHasl TeOpHUsl HacieacTBeHHOCTH T. Moprana, 3akoH
3aponpiieBoro cxoxacrsa K. bapa, sBomronmonnas teopus Y. [lapBuHna,
CUHTETHYECKAsl TEOpHUs HBOJIIOLMM, Teopus aHTpomnoreHeza Y. [lapeuHa;
teopusi 6moreorieHo3a B.H. CykauéBa; yuenne H.M. BaBumoBa o meHTpax
MHOT0o00Opasusi W MPOUCXOXKACHUS KYyIbTYpHBIX pacTeHui, ydeHue A.H.

CCBepL[OBa 0 NYTAX WU HAIPABJICHUAX DBOJIOLUU, YICHUC B.I. BCpHaJICKOI‘O




— 0 6uocdepe);

3aKOHBI (eIMHOOOpPa3Msi TIOTOMKOB TIEPBOTO TIOKOJICHUS, PaCIICTIIICHHS
MIPU3HAKOB, HE3aBUCHMOIO HacienoBaHus npuszHakoB [. Mengens;
CUEIUJIEHHOTO HACJEJA0BAHUS MPU3HAKOB M HAPYILICHUs CUEIUIEHUs reHoB T.
MopraHna; roMoJIOTUYECKUX PSAOB B HACJIEACTBEHHOW m3MmeHuuBoctu H.U.
BapunoBa; renermueckoro paBHoBecusi J[x. Xapmu u B. BaiinOepra;
3apozsimeBoro cxojactea K. bapa; Ouorenernueckuit 3akon 3. ['exkens, .
Mrosiepa);

MPUHIUIIBI (YUCTOTHI FTAMET, KOMIUIEMEHTapHOCTH );

npaswia (MuHumyma lO. JIuOuxa, 3KOJIOTMYECKOM MNHMpaMuAbl YHCE,
OMOMAacChl U DHEPTUN);

runote3bl  (koarepBatHoi AWM. Omnapuna, mnepBuuHoro OymboHa JIK.

Xonaeiina, mukpocdep C. Pokca, pudozuma T. Uek)

YMeHue peuiaTtb IMOUCKOBLIC OMOJIOrHYECKHUE 3ala4i; BbIABJIATL IIPUYHUHHO-
CJICACTBCHHBIC CBA3HM MCKAY HCCICAYCMbIMU OMOJIOrMYECKUMHU O6”I>CKT3.MI/I,
mnpooeccaMu M ABJICHUAMU, ACIATb BbIBOJAbI W IIPOIrHO3bI HAa OCHOBAHHWH
IOJTYYCHHBIX PE3YJILTATOB,

COCTaBJIATb T'CHOTUIIMYCCKUC CXCEMbl CKPCIIMBAHUA JIA PasHbIX THUIIOB
HaCJICAOBAHUS IIPU3HAKOB Y OPraHn3MOB, COCTABJIATh CXEMbI IICPEHOCA BCIICCTB

M OHCPI'H B SKOCUCTEMAX (I_IGHI/I IIMTaHuA, IIUIICBBIC CeTI/I)

YMeHHe yCTaHaBIMBATh B3aUMOCBSI3M MEXAY CTPOCHHEM W (DYHKIMSIMH:
OpPraHOUJOB, KJIETOK Pa3HBIX TKAHEW, OpraHaMu M CUCTEMAMHM OpPraHOB Yy
pacTeHHil, *KMBOTHBIX M UYEJIOBEKa; MEXAYy 3TamaMM OOMEeHa BEIIECTB;
JTanaMM KJIETOYHOI'O LIMKJIA U JKU3HEHHBIX LIMKIOB OPraHU3MOB; ATalaMu
SMOpPUOHAJIBHOTO PAa3BUTHS; TIE€HOTUIIOM U (EHOTUIIOM, (PEHOTHUIOM U
¢bakTopamu cpesbl OOUTaHUS; MPOLIECCAMU SBOJIIOLNH; JIBUKYILUMHU CHUIIaMHU
aHTPOIIOTEHE3A; KOMIIOHEHTaMU pa3IMYHBIX IKOCUCTEM "

MPUCTIOCOOTIEHUSMH K HUM OpraHU3MOB

YMeHue BBIICIATh CYIIeCTBEHHBIC TPU3HAKH:

CTPOEHHUSI BUPYCOB, KJIETOK MPOKAPUOT U DYKAPUOT; OJHOKIETOYHBIX U
MHOTOKJIETOYHBIX OpPraHU3MOB, BHJOB, OHOTEOLIEHO30B, DKOCHCTEM H
ouocdepsl; CTpOEHUsT OPraHOB M CHUCTEM OpPraHOB PACTCHHM, >KUBOTHBIX,
YeNloBeKa; IMPOIECCOB >KU3HENEATENIbHOCTH, MPOTEKAIOUIMX B OpraHU3Max
pacTeHMii, >KMBOTHBIX M YEJOBEKa; OMOJIOTMYECKUX MPOLECCOB: OOMEeHa
BemecTB (MeTaboan3M), HHGOpPMAIMK U TIPEBPAIICHUS YHEPTUHU, OPOKEHHUS,
aBTOTpPOHOTO W TETepoTPO(HOro THUMOB TMUTAHUS, (POTOCHHTE3a U
XEMOCHHTE3A, MUTO34, Meio3a, rameToreHesa, sMOpuoreHesa,

HOCT3M6pI/IOHaJ'H)HOFO pa3sBUTHA, Pa3sMHOXCHNA, HHIUBUAYAJIBHOTO




pa3BUTHsA oOpraHu3Ma (OHTOI€He3a), B3aUMOJEHCTBUS T'€HOB, I'€TE€PO3HCA;
JIeUCTBUI MCKYCCTBEHHOTO OTOOpa, CTaOMIM3MPYIOUIETO, ABIIKYLIETO U
Pa3phIBAIOILETO €CTECTBEHHOIO ot0opa; aJJIONAaTPUIECKOTO u
CUMIATPUYECKOT0 BUI000pA30BaHUs; BIUSHUS JABIKYIIUX CHJ HBOJIIOLUU
Ha TeHO(OHJ TMOMyNSALUUU; NPUCTIOCOOJIEHHOCTH OPraHU3MOB K cpene
OOUTaHUs, YepEeIOBAHUS HAIPABICHUN HBOJIOIUH; KPYTOBOPOTAa BEIIECTB U

IIOTOKa SHEPI'UH B OKOCHUCTEMAX

CchopMupoBaHHOCTh YMEHHS BBIJICNATH CYIIECTBEHHBIC NMPU3HAKU BHUPYCOB,
KJIETOK IPOKapUOT M DYKapUOT; OJHOKJIECTOYHBIX W MHOTOKJIETOYHBIX
OpraHM3MOB, BHJIOB, OMOT'€OIIEHO30B M YKOCHCTEM; OCOOCHHOCTH MPOIIECCOB
oOMEHa BEUIECTB M TPEBPAIICHUS SHEPrMM B KIETKE, (HOTOCHHTE3A,
IUTACTUYECKOTO M SHEPreTHUecKoro oOMeHa, XeMOCHHTE3a, MUTO3a, Meio03a,
OIUIOIOTBOPEHHUSI, PAa3BUTHS M Pa3MHOXKEHHS, WHIMBUIYaTbHOTO Pa3sBUTHUS
opranu3Ma (OHTOTreHe3a), OOpbrOBI 3a CYIIECTBOBAHHE, ECTECTBEHHOI'O
orbopa, BHI000pa30BaHUS, INPHCIOCOOJIEHHOCTH OPraHU3MOB K Cpene
OOHMTaHMS, BIUSHUS KOMIIOHEHTOB SKOCHCTEM, aHTPOIIOI'€HHBIX U3MEHEHHH B
IKOCUCTEMax CBOCH MECTHOCTH, KPYTOBOPOTa BEIECTB U IIPEBPAILCHHS

JHEpruu B Ouocdepe

YMeHne HCIOoab30BaTh COOTBCTCTBYHOIIUEC API'YMCHTHI, 61/IOJ'IOI"I/I‘16CKYIO
TCPMHUHOJIOTUIO W CHMBOJIMKY JIA OO0Ka3aTCJIbCTBa POACTBA OPraHW3MOB
Pa3HbBIX CHUCTCMATUUYCCKHUX TPYIIIl; B3aWUMOCBA3U OPraHUu3MOB H CpPCIAbl
O6I/ITaHI/I$I; CAUHCTBA YCJIOBCYCCKUX pacC; HCO6XOI[I/IMOCTI/I 340pOBOTO O6p833
JKHU3HH, COXpaHCHUIA pasHoo6pa3H;1 BUJOB M JSKOCHUCTEM KaK YCJIOBUA

COCYyHIECTBOBAHMSA MPUPOABI K UCJIOBECUYCCTBA

YMeHHe ~ KpUTHYECKM  OLIEHHWBaTh  HMHGpOpManMio  OHMOJOTMYECKOTro
COJIEp’KaHUsl; HMHTEPIPETHUPOBATh JTUYECKUE AaCMEKThl COBPEMEHHBIX
UCCIIEIOBaHUM B OMOJOTMM, MEIUIMHE, OMOTEXHOJOTUH; pPaccMaTpHUBATh
rio0anbHble SKOJIOTHYECKHE MPOOJIEMBI COBPEMEHHOCTH, (POPMHUPOBATH IO

OTHOIICHHUIO K HUM CO6CTB€HHYIO ITO3HIIHIO




HEPEYEHDb 3JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA EI'D
1O BUOJIOI'UA

Kon
1

IIpoBepsieMblii 3J1IeMEHT COJAEePKAHMS

buonorus kak Hayka. JKUBbIE CUCTEMBI U UX U3YYCHUE

1.1

CoBpemeHHast OHWONOTHST — KOMIUICGKCHAs Hayka. bBHOIOTMYECKHME HAyKu U
u3ydaeMble UMH TpoOsieMbl. DyHIaMEHTAIbHBIE, MPUKIAJHBIC U TOWCKOBBIE
HAaYYHBIC UCCIICIOBAHUS B OMOJIOTHH.

3HayeHue Owonoruv B (OPMUPOBAHMHM COBPEMEHHOW €CTECTBEHHO-HAYYHOM
kapTuHbel mupa. [Ipodeccun, cBs3anHbie ¢ OWonOrHel. 3HaYeHHE OHOIOTHH B
MPAKTUYECKON JCSITENTbHOCTH 4YEIIOBEKA: MEIUIIMHE, CEIhCKOM XO3SHCTBE,

IMPOMBIINIJIEHHOCTH, OXpaHe IIPUPOAbI

1.2

JKuBble cuctembl Kak npeaMer usydeHus 6monoruu. CBOWCTBA KUBBIX CHCTEM:
€IMHCTBO XMMHYECKOT'O COCTaBa, JUCKPETHOCTh U ILEJIOCTHOCTh, CIOXHOCTh H
YIOPSI0YCHHOCTh CTPYKTYpHI, OTKPBITOCTb, caMOOpraHu3aIus,
CaMOBOCITPOU3BE/ICHHE, PAa3IPAKUMOCTh, H3MEHUYNBOCTH, POCT U Pa3BUTHE.

YpOBHU OpraHM3alMU JKUBBIX CUCTEM: MOJICKYJISIPHBINA, KIIETOYHBIH, TKAHEBBIH,
OpraHu3MEHHbIH, MOMYJISIIIUOHHO-BUIOBOIA, 9KOCHUCTEMHBIH
(buoreonieHoTuueckuii), Omocdepusid. Ilporeccrl, MPOUCXOASIIUE B KUBBIX
cuctemax. OCHOBHBIC TMPHU3HAKH XKUBOTO. JKW3HB Kak (popma CyIIecTBOBaHUS

MaTCpruu

1.3

2.1

2.2

Mertonel Owonoruveckod Hayku. HaOmroneHue, W3MepeHHe, SKCICPHMEHT,
cucTeMaru3anus, MeTaaHaim3. [loHATHE O 3aBHCHMOM W HE3aBUCHUMOM
nepemeHHoil. [lnanupoBanue sxcnepumMenta. [loctaHoBka U MpoBepKa THIIOTES.
HyneBass rumote3a. Ilomstue BBIOOpKM U €€ JOCTOBEpHOCTh. Pazbpoc B
Ouosiornueckux JaHHbIX. OIIEHKa JOCTOBEPHOCTH TIOJYYEHHBIX PEe3yJIbTaTOB.
[TprunHBl UCKaXEHHUS Pe3yIbTAaTOB JKCIEepHUMeHTa. [loHATHE CTaTUCTHYECKOTO

TECTa
Knerka kak Onosiorudyeckasi CuicreMa

Knerka — cTpykTypHO-(QYHKIHMOHAJIbHAS €AMHUIA XKUBOTO. MICTOpUS OTKPBITHS
kinetku. PaGotsl P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBanH, M.
[neinen, P. Bupxos). OCHOBHbBIE MOJIOKEHUSI COBPEMEHHON KJIETOUHOM TEOpHUH.
Metoabpl  MOJEKYISIpHOW W KJIETOYHOW  OMOJIOTMH:  MHMKPOCKOIUS,
xpomarorpadus, snekTpodope3, METOJ MEUYEHBIX aTOMOB, AupdepeHnnanbHoe
neHTpudyrupoBanue, KyJIbTUBUPOBAHUE KIETOK

XUMUYECKUN COCTaB KIETKU. Makpo-, MUKpPO- U YIbTPaMUKpPOdJIEMEHThL. Bosa u
€€ poib Kak pacTBOPUTENS, PEAreHTa, y4yacTUe B CTPYKTYPUPOBAHMM KIIETKH,

TCIIOPCTYJIALINUA. MI/IHepaJIBHBIe BCIICCTBA KIICTKH, HX Oumoyioruueckas POJIb.



Ponb kKaTHOHOB M aHMOHOB B KJIETKE.

buonornueckue mnonumepsl. benaku. AMHUHOKUCIOTHBIM coOcTaB  OEIKOB.
Ctpyktypbl OenkoBod Moiekynbl. llepBuunasi cTpykTypa Oeska, MeNnTHIHAS
CBs3b. Bropuunas, TpeTuyHas, YeTBEpTUYHAs CTPYKTyphl. JleHaryparus.
CgoiictBa 6enkoB. Knaccudukanus 6enxo. buonornueckue QyHKImu O€IKOB.
VYrineBoapl. MoHOcCaxapuapl, AUcCaxapubl, OJUIrocCaxapuipl U MOJHUCAXAPUIBL.
OO6muii mnaH cTpoeHHss U (U3HKO-XMMHYECKHE CBOWCTBA  YIJIEBOJOB.
buonorudeckne GyHKIIMN yTIIEeBOJIOB.

Jlunuper. TmnpodunsHO-rUApOPOOHBIE CcBOMcTBa. Kiaccudukaius JHMAIOB.
Tpurnmuuepuasl, dochonunuasl, BOCKH, cTepousl. buomornyeckue (QpyHKUIUN
munuoB. O0IIHe CBOMCTBA OMOJIOTHYECKUX MeMOpaH — TeKY4eCTh, CIIOCOOHOCTh
K CaMO3aMbIKaHUI0, MOJTYIPOHUIIAEMOCTb.

Hyxneunosbie kucnorsl. JJHK u PHK. Crpoenune HyKkI€HHOBBIX KHCIOT.
Hyxneotuasl. [Ipunnun komriementapuoctu. [Ipasuno Yapradda. Ctpykrypa
JHK — nBoitnas cnupans. Mecronaxoxaenue u ouonornyeckue ¢pynxiuu JJTHK.
Bunet PHK. ®@ynkuuu PHK B knetke.

Crpoenue wmoiekynsl AT®. Makpospruueckue cBsizu B MoJiekyiae ATO.
buonornueckue pynkuun AT®. BoccraHOBIEHHbIE TEPEHOCUUKH, UX (QYHKIIUU
B Kiietke. CekBenuponanue JHK.

CtpykrypHas OHWONOTHS: OHMOXMMHYECKHE W OHOPU3MYECKUE WCCIICIOBAHUS

COCTaBa U MPOCTPAHCTBEHHOU CTPYKTYpbl OMOMOJIEKYJI

2.3

Tunsl  KJIETOK: JyKapuoTHuyecKas U  Ipokapuoruueckas. CTpyKTypHO-
(byHKLIMOHATIBHBIE 00pa30BaHUS KIETKH.

Crpoenne mpokapuotuueckoil kietku. Kietodynas creHka OakTepuil u apxeil.
OcoOeHHOCTH CTpOeHUsi TeTepoTpoHON M aBTOTPO(HON MNPOKAPUOTHUECKUX
KJIETOK. MecTo U pojib MPOKapUOT B OMOIIEHO3AX.

Crpoenne u (yHKIMOHMPOBAHUE 3yKapuOTHYeCKOM KieTkH. Ilma3zmarmueckas
mMeMmOpaHa (mnazmanemma). CTpyKTypa miazmarudeckoidl MmemOpansl. TpaHcnopt
BEIIECTB 4epe3 IJJa3MaTHYeCKyl0 MeMOpaHy: MacCuBHbIM  (auddysus,
obOneruéHHast nud@y3us), aKTUBHBIN (IIEPBUYHBII M BTOPUYHBIM aKTUBHBIN
tpancnopt). Ilomynponumaemocts MeMmOpanbl. PabGota HaTpuii-KanueBoro
Hacoca. DHJOLUTO3: MUHOLMTO3, (arouuTo3. Dk3ounTo3. KietodyHas creHka.
Crtpykrypa v QyHKIUHU KJIETOYHON CTEHKU pacTeHUi, rpuOoB.

[urommazma. [utozonb. Llutockenmer. JIBwkeHue uurtoriazmbel. OpraHouibl
kiaeTku. OnHoMeMOpaHHBIE OpPraHOMbI KJIETKHM: OHHJOIJIa3MaThdeckas CeTb
(OIIC), ammapat ['oabaXkH, JIM30COMBI, UX CTpoeHHE M (YHKUHU. B3anMocBs3b
OJIHOMEMOpaHHBIX OpPraHOUAOB KiIEeTKH. CTpOeHHE TpaHyJISIPHOTO PETHUKYIyMa.

Cunte3 pacTBOpUMBIX OenkoB. CuHHTE3 KJIETOYHBIX MemOpaH. [mamkuit
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(arpaHyJsIpHBINA) SHAOIIA3MATHYECKU peTukyayM. CekpeTopHas (QyHKUIUSA
anmnapara ['onpmxu. TpancropT BemecTB B KieTke. Bakyonn pacTHUTEIbHBIX
kietok. Kiterounslit cok. Typrop.

[TosryaBTOHOMHBIE OPTaHOUABI KJIETKU: MUTOXOHJPUH, TUIACTUABI.

Crpoennie u (yHKIMH MUTOXOHAPHA M TuiacTua. IlepBuYHBIE, BTOpUYHBIE U
CIIOKHBIE  IIAcTUAbl  (DOTOCHMHTE3UPYIOUIMX  JYKApHOT.  XJIOPOIUIACTBI,
XPOMOIUIACTHI, JICHKOIMIACThI BBICIIMX PACTCHUH.

HememOpannbsie opranounsl kietku CrpoeHne W (PyHKIMM HeMeMOpaHHBIX
OpPraHousioB KJIeTKH. Pubocombl. MukpopuiamMeHTsl. MBbIeuHble  KIETKH.
Muxkpotpy6ouku. Kierounsni teHTp. CTpoeHHE H JIBHKCHHE IKI'YTHKOB M
pecHrueK. MUKpoTpyOOUKH LUTOILIa3Mbl. LleHTpHOIb.

SAnpo. Obonouka sypa, XpOMAaTWUH, KapuoIwiazMma, SIpPBILKH, UX CTPOCHHUE H
¢ynkunu. Snepnsiii OenkoBblii MaTpukc. lIpocTpaHCTBEHHOE PpacHOIOKEHHE
XpOMOCOM B MHTep(a3HOM sizipe. benku xpomaTrnHa — THCTOHBI.

Knerounsle BkmtoueHus. CpaBHHUTEIbHAS XapaKTEPUCTUKA KIIETOK 3YKapUOT

(pacTUTENBHOM, KUBOTHOM, IPUOHOI)

ACCUMMIISIIIAS ¥ TUCCUMWJISIIAA — JIBE CTOPOHBI Meraboim3ma. Tunbsl oOMeHa
BEIICCTB: aBTOTPO(HBIA M TeTepoTpOdHBIH. YdYacTHe KHCIOopoaa B OOMEHHBIX
mporeccax. JHepreTuueckoe oOecreueHue KieTku: mnpeBpaiieHne ATO B
oOMeHHBIX Tmporeccax. @DOepMEHTAaTUBHBIM XapaKTep peaklHil KJIETOYHOTO
MeTabomm3ma. DEepMEHTHI, WX CTPOCHUE, CBOWCTBA M MEXAHW3M JICHCTBUS.
Kodepmentsr. Otnuuns GepMEeHTOB OT HEOPraHMYECKHX KaTaau3aTopoB. benku-
AKTUBATOPbI M OETKU-UHTHOUTOPHL. 3aBUCHUMOCTH CKOPOCTH (epPMEHTATUBHBIX
peaxIuii OT pa3IUYHBIX (PaKTOPOB.

IlepBruuHBIl CUHTE3 OpraHudeckux BemecTB B kietke. dorocunres. Poib
XJoporiactoB B Tmporecce (orocuHTe3a. CBeroBas W TeMHOBas (Hasbl.
[TponyktuBHOCTh (hoTOCHHTE3a. BnusHue pasnuyHbix (AaKTOPOB Ha CKOPOCTh
¢dorocunTe3a. 3HaueHHe HOTOCUHTESA.

XemocuHTe3. PazHooOpaszue opraHM3MOB-XEMOCHHTETUKOB: HUTPUPUIMPYIOIINE
OakTepuu, Kejae300aKTepuu, cepoOaKTepUu, BOJOPOJIHBIE OaKkTepuu. 3HAUCHHUE
XEMOCHHTE3A.

AHa’poOHbIe opraHu3Mbl. Buabl Opoxenus. [IpoaykTel OposkeHHUS U HX
HCIIOJIb30BaHUE YEJIOBEKOM. AHA’pOOHBIE MHUKPOOPTaHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTUHU U BO30yIUTENN OOJIe3HEH.

AdpoOHBIE OpraHu3Mbl. JTanbl YHEpreTuyeckoro odmeHna. IloAroToBUTENbHBIH
sTar. [ MMKonmu3 — 0eCKUCIOPOIHOE PACIIETIIIEHNE TITFOKO3BI.

buosiornyeckoe OKHCIEHWE, WU KJIETOYHOE JbIXaHWe. POiab MUTOXOHIpUN B

mporeccax OMOJIOrMYECKOro OKUCJICHHUS. [Huxnmaeckue peaKIum.



OxucnurensHoe ¢pochopunuposanue. [Ipenmyiiectsa aspobHOro mytu oOMeHa

BEIIECTB Tepes] aHa3pOOHBIM. DH(HEKTUBHOCTh SHEPTETUUECKOTO0 0OMEHa

2.5

2.6

Peaknuu maTtpuuyHOro cuHTe3a. [IpHHIMII KOMIUIEMEHTApPHOCTH B PEAKIIHIX
MaTPUYHOTO CUHTE3a. Peanuzamust ~ HacneAaCTBEHHOMN uH(bOopMaIuu.
['enernueckuii koa, ero cBoucTBa. TpaHckpunuus — maTpuyHbiii cuHte3 PHK.
[IpyHIMIBI  TPAHCKPUIILIUK:  KOMIUIEMEHTAPHOCTh,  AHTUIAPAIUICIBLHOCTD,
aCMMMETPUYHOCTh. TpaHcisinus u e€ stansl. Ydactue Tpa”cnoptHeix PHK B
OuocuHTe3e Oenka. YciaoBusi OmocuHTe3a Oenka. KomupoBaHwe aMHHOKHCIIOT.
Ponw pubocom B OnocuHTe3e Oenka.

Opranuzanus reHoMa y TPOKapUoOT B DYKAPUOT. Perynsius akTHBHOCTH T€HOB Y
npokapuot. ['mmore3a omepona (®. XKako0O, XK. Mano). Perynsamus oOMeHHBIX
polLeccoB B kieTke. KieTounslii romeocTtas.

Bupycel — HeknerouHble (QOpMBI KH3HU M 0OmUratHele napasuThl. CTpoeHue
MIPOCTBIX M CIIOKHBIX BUPYCOB, PETPOBUPYCOB, OaKkTeprodaros.

BupycHbie 3a0oneBanusi 4yenoBeka, ®UBOTHbIX, pactenuii. CIINJ[, COVID-19,

COIHAJIBHBIC U MCIUITMHCKUC HpO6HCMBI

Knerounslii 1mmxi, ero mepuoisl M perymsuus. MHrepdaza u  MuTo3.
OcobeHHOCTH TpOoLEcCcOB, MpoTeKammx B HHTepdaze. [loaroToBka KieTku K
nenennto.  IlpecunreTnueckuil  (IIOCTMUTOTUYECKHI), CHHTETUYECKUH U
NOCTCHHTETHYECKUH (TPEMUTOTHIECKUI ) TePHOIbI HHTEP(DA3HI.

Marpuunbiii  cunre3 JIHK — pennukanusa. Ilpunnuner perumkanun  JHK:
KOMIUIEMEHTAPHOCTh, IIOJIYKOHCEPBATUBHBIA CHHTE3, aHTUIAPAJUIEIbHOCTb.
Mexanusm perunkanun JJHK. Xpomocomel. Ctpoenne xpomocom. Tenomeps! u
TemoMepaza. XPOMOCOMHBIM HA0Op KIETKU — KapuoTum. JWIIougHbld U
rarmiouHblil  Habopbl XpomocoM. ['omornoruunsle xpomMocombl. IlonoBble
XPOMOCOMBI.

Henenune xiietkn — mMuto3. CTaguy MUTO3a U MPOUCXOJAIINE B HUX IMPOLECCHI.
Tuner muto3a. KapnoknHe3 M IUTOKMHE3. buonornueckoe 3Ha4eHHE MMTO3a.
Perynsamus MHUTOTHMYECKOrOo LMKIAa KIeTKU. [Iporpammupyemast KieTouHas
ru0enb — anomnros.

CDYHKIII/IOHaJ'[I)HaH IT'€HOMHKa

Opranusm kak OHoIOrHyecKas cuctema

3.1

OpnHOKIIETOUHBbIE,  KOJOHHUAJbHbIE, MHOTOKJIETOYHbIE ~ OpPraHu3Mbl U
MHOTOTKaHEBbIE OPTaHU3MBI.

@opMbl pPa3sMHOXKEHHUS OpraHM3MOB: Oecroioe (BKJIOYas BEreTaTUBHOE) H
nojoBoe. Bunel Oecrojoro  pa3MHOXEHMS: IOYKOBAaHUE, CIIOPYJIALUS,
bparmeHTaIus, KIOHUPOBAHUE.

[TomoBoe pazmuoxenue. [lonoBeie KiIeTku, Wi rameTsl. Meio3. Ctaaun meio3sa.



[ToBenenue xpomocoMm B Meiiose. Kpoccunrosep. buonornueckuii cMbici meiio3a
U 110JIOBOTO Iporecca. Meio3 U ero MecTo B )KU3HEHHOM IIMKJIE OPTaHU3MOB.
[TpenzaponpiieBoe paszputue. l'ameroreHe3 y X HUBOTHBIX. IlooBbIEe »Kelne3bl.
OOpa3oBaHne ¥ pa3BUTHE TMOJOBBIX KiIETOK. CrnepMaroreHe3 M OOTEHE3.
CrpoeHrie TONOBBIX KIETOK. OIUIOZOTBOPEHHE M 3MOPHOHAIBHOE pa3BUTHE
AKHUBOTHBIX. CII0COOBI OIUIOIOTBOPEHUS: HApYX)HOE, BHyTpeHHee. [lapTeHorenes.
WNunuBuyanbHoe pa3BuTHE OpraHu3MoB (oHToreHes). Craauum smMOpHOreHesa
KUBOTHBIX (Ha mpumepe Jsaryikn). poonenue. Tunsl qpobienns. OcoGeHHOCTH
IpoOJIeHNs MIIEKONUTAIOIIMX. 3apO/bIIIEBbIE JUCTKU (racTpyisuus). 3akiaaka
OpPraHoB M TKaHeW M3 3apoJbIIIEBBIX JHMCTKOB. B3anmHoe BiusHue wyacreil
pa3BHUBAIOIIErOCs 3apojblia (SMOpHOHATIbHAS MHAYKLMS). 3akjiajgka IUlaHa
CTPOEHHUSI JKMBOTHOIO KaK pe3yjbTaT HMEPApXUUECKUX B3aUMOJEHCTBUN TI'€HOB.
BnusiHue Ha SMOpPHOHAIBHOE pAa3BUTHE PA3IMYHBIX (PAKTOPOB OKPYKAFOIICH
cpenpbl.

Poct u pa3Butue xuBoTHbIX. [TocTamOpronanbHelii nepuo. [Ipsmoe u Henpsmoe
pasButue. PasButne ¢ meramopdo3oM y OECHO3BOHOYHBIX M IO3BOHOYHBIX
KUBOTHBIX. bHOJOrMueckoe 3HaYeHHE MNPSMOTO M HENPSMOIo pPa3BUTHS, HX
pacrpocTpaHeHue B Ipupoje. Tumbl pocTa >KUBOTHBIX. DaKTOphl peryssiuu
pocTa JKMBOTHBIX M uenoBeka. CTaiuu MOCTIMOPHOHAIBHOTO Pa3BUTUS Yy
KUBOTHBIX U 4esioBeKa. [lepnosipl oHTOreHe3a yenoBeKa.

PasmHoxenue u pasButue pacreHuil. ['ameroputr m crnopodpur. Meio3 B
KU3HEHHOM ILMKJIe pacTteHuid. OOpa3oBaHue cmop B Ipolecce Meio3sa.
['amerorenes y pacrenuil. OIUIOJOTBOPEHME M Pa3BUTUE PACTUTEIbHBIX
OpraHu3MoB. J[BOliHOE OIUIOAOTBOPEHKE Y IIBETKOBBIX pacTeHuil. OOpa3oBaHue u

Pa3sBUTHUEC CCMCHU. MexaHanu3Mbl PEryadnuu OHTOrCHE3a y paCTCHI/H\/JI " ) KUBOTHBIX

3.2

Uctopust craHOBieHHS ¥ pa3BUTUA TEHETHKM Kak Haykd. (OCHOBHBIE
TEHETUYECKUE TOHATHUS U CUMBOJIBI. ['OMOJIOTMYHBIE XPOMOCOMBI, AJUIEIIbHBIC
TEHbl, AJbTCPHATUBHBIC NPU3HAKM, JOMMWHAHTHBIA M PELECCUBHBIA NPU3HAK,
TOMO3UTOTa, TETEePO3UTOTa, YWUCTas JUHUS, TUOPHABI, TEHOTHIN, (HEHOTHII.
OCHOBHBIE  METOAbl TEHETHKU: THUOPUIOJOTUYECKHH, IUTOJIOTHYECKUH,

MOJ'ICKy.]'IprHO'FeHeTI/I‘{eCKI/Iﬁ

3.3

Mounorubpuasnoe ckpemypanue. [lepssiii 3akoH Menzens — 3aKoH equHOo00pa3us
ruOpuioB mepBoro mnokosieHus. [IpaBuno pomuHHpoBaHUS. Bropoil 3akoH
MeHnnens — 3aKOH pacUICIUICHMS IPU3HAKoB. [luronornyeckue OCHOBBI
MOHOFI/I6pI/IHHOFO CKpCUIMBaHMA. I'mmioTe3a YMCTOTHI TaMeET.
AHanuzupyrolee ckpemuBaHue. [IpoMexyTOuHBI XapakTep HacleOBAHHUS.
Paciuernnenue npu3HaKkoB IPU HEIIOJHOM JTOMUHHUPOBAHUMU.

I[I/IFI/I6pI/IILHOG CKpCIIMBaHHC. TpeTI/Iﬁ 3aKOH MeHensd — 3aKOH He3aBHCHUMOTO
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HACJICIOBaHMsI ~ TPHU3HAKOB.  LluTOonmorMyeckue  OCHOBBI  JTUTHOPHIHOTO
CKpCIIUBaHMS.

CueruieHHoe HacienoBaHue npu3HakoB. Paboter T. Moprana. CuemieHHOE
HAaCJIeJ0BAaHUE T'€HOB, HAPYIIECHUE CIEIUICHUS MEXJy TreHaMu. XPOMOCOMHas
TEOpPHs HACJIEICTBEHHOCTH.

I'enetuka mosia. XpOMOCOMHBIM MEXaHHM3M ONpPEACNICHUSl MoJjia. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOTaMeTHBI M reTeporaMeTHbIi 1mon. I'eHeTnueckas
CTPYKTypa TIOJIOBBIX XpomMocoM. HacnemoBanue NpPU3HAKOB, CIEIUVICHHBIX C
IIOJIOM.

I'enoTun kak menoctHas cucrteMa. I[lnedoTponus — MHOKECTBEHHOE JECHCTBUE
resa. MHOXECTBEHHBIN aiean3M. BzamMmonelicTBHE HeEaJUIEIbLHBIX TI'€HOB.

Kommnemenraprocts. Onucras. [lonumepus

BzaumogelicTBre reHoTHIA U Cpeabl pu popMUpoBaHUU GpeHotuna. MisMeH4nBocTh
IIpU3HAKOB. KauecTBeHHbIE M KOJIMYECTBEHHBIC NPU3HAKU. BHIbI M3MEHUMBOCTH:
HEHACJIe/ICTBEHHAsl U HACJIEICTBEHHASI.

Momudukanrionsas ~ u3MEHYMBOCTb.  Pomb  cpeapl B (OpPMHUPOBaHUU
Mo (pUKaMOHHON n3MeHunBocTH. HopMa peakuuu npusHaka. BapranmoHHbIi psi
u BapuammonHas kpuBas (B. HWoranmncen). CBoiictBa MOIU(HKAIMOHHON
M3MEHYMBOCTH.

['eHoTunuueckas n3MeHUMBOCTh. CBOMCTBA T€HOTUITIMYECKON U3MEHYMBOCTH. Bupl
TEHOTHITMYECKON M3MEHUYMBOCTH: KOMOMHATHBHASL, MyTallHOHHASL.

KomOunatuBHass wu3MeHUMBOCTh. MeHO3 M TOJOBOM MpOIECC — OCHOBA
KOMOWHATUBHOW M3MEHYMBOCTU. Pojb KOMOMHATUBHOM M3MEHUYMBOCTU B CO3JaHUM
TeHETUYECKOro pa3Hoo0pa3us B IpejiesiaX OIHOTO BU/A.

MyrtaimoHHas U3MEHYMBOCTb. BHUIBI MyTaIyii: T€HHbIE, XPOMOCOMHBIE, TEHOMHBIE.
CrioHTaHHBIE W MHIYLUUPOBAHHBIE MYyTallMU. SlnepHble M LUTOIUIa3MaTHYECKUE
MyTanuu. CoMaTU4ecKUe U MoJIoBble MyTaluu. [I[puurHbI BOSHUKHOBEHNS MyTaLUil.
MyrareHpl M HMX BIMSHME HAa OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAllMOHHOIO
nporiecca. 3aKOH TOMOJIOTHYECKHX PSIOB B HacleAcTBeHHON u3MmenunBocTu (H.U.

BagsusoB). BHesiiepHast ”3MEHUHMBOCTD U HACJIEICTBEHHOCTh

3.5

Kapuotun denoBeka. MexayHapogHass mporpamMma HCCIEIOBaHUS TeHOMa
YCJIOBCKaA. MeTOJII)I HU3YUCHUA T'CHCTUKHN YCJIOBCKA: FeHeaJ'IOFI/I'-ICCKI/H\/JI,
OJIM3HEIIOBHIH, LUTOT€HETHYECKUH, MONYJIAIIMOHHO-CTATUCTUYECKUH,
MOJIEKYJIIPHO-TE€HETUYECKUI. CoBpeMeHHOE onpeieseHue reHOTHMNA:
IMMOJIHOIT'€HOMHOE CECKBCHHUPOBAHHUEC, TCHOTUIIMPOBAHHUE, B TOM YHUCJIC C ITOMOIIBIO
[M[P-anamu3a. HacnencTtBeHHble  3a0ojieBaHMsl  4YeJoBeKa. [ €HHbIE |
XPOMOCOMHBIE 0ome3Hn YeJioBeKa. bonesnun c HACJIEJICTBEHHOU

npeapacnoIOKCHHOCTBIO. 3HaueHue MEOUILIMHCKON T€HETHKH B IpeaOTBpaIlllCHUN




U JICYEHNH T'eHETHYECKHX 3a00IeBaHni uetoBeka. CTBOIOBLIE KIIETKH

3.6

JomecTukanus 1 ceneKkius. 3apokIeHUE CeIeKIMU U JoMecThKauu. Yuyenue H.M.
BaBmiioBa 0 1eHTpax MPOHMCXOKACHUS M MHOTOOOpasusi KyJIbTYpPHBIX PACTEHHA.
Pounb cenekuyu B CO34aHUM COPTOB PACTEHUM M MOPOA KUBOTHBIX. CopT, mopona,
HITAaMM. 3aKOH TOMOJIOTMYECKHX pSAOB B HAciIeACTBEHHOM n3MmeHunBoctd H.M.
BaBunosa, ero 3HaueHue 715 CENEKIIMOHHOM Pa0OTHI.

Metoapl  ceneKIMOHHOW paboThl. VICKyccTBEHHBIH OTOOp: MAacCCOBBIM H
WHIUBUYAJIbHBIM. Ortanel KOMOWHAIIMOHHON CEJIEKIINU. HcneiTanue
npousBoguTeneil mo moroMctBy. OTOOp MO TEHOTUIY C MOMOUIBIO OICHKHU
¢denoTuma noromMcTBa 1 0TOOP MO TeHOTUNY ¢ momortbio ananmuza JIHK.
HckyccTBeHHBIN MyTareHe3 Kak METOJ CeNEKIIMOHHON paboThl. PagnannoHHbiii 1
XUMHYECKHM MyTareHe3 Kak MCTOYHMK MYyTalMid y KYyJIbTYpHBIX ¢opM
opranu3moB. Mcronb30BaHHE€ TE€HOMHOIO PpEJAKTHPOBAHUS W METOJOB
pexomOuHanTHBIX JIHK 1515 mosmyyeHuss HICXO0AHOTo MaTepualia JJis CEeNeKIUH.
[Tonyuenne mnonumion0B. BHyTpuBumoBas rubpummzaius. bruskopoacTBeHHOE
CKpeIllMBaHUe, WM MHOpUIUHT. HeponcTBeHHOE CKpeIMBaHUE, WA ayTOPUIUHT.
['ereposuc u ero npuuuHsbl. Mcnons3oBanue rereposuca B cenekuuu. OtnanéHHas
ruOpumm3anyst.  [IpeogoneHne Oecrioansi MEKBHIIOBBIX THOPHIOB. JlocTmkeHUs

CCJICKLIH paCTeHI/Iﬁ H JKMBOTHBIX

3.7

4.1

OOBEKTHI, UCIOIb3YeMbIe B OMOTEXHOJIOTHH, — KJIETOUYHBIE M TKAHEBBIC KYIIBTYPBI,
MHUKPOOPIaHU3MBbl, MX  XapakTepUCTUKA. TpaguluOHHAas  OHOTEXHOJIOTHSL:
xjieboneyeHne,  MOJNy4YeHHE  KHCIOMOJIOYHBIX  IPOAYKTOB,  BUHOEJHE.
Muxkpobuonornyeckuii  cuHTe3. OOBEKThl MHKPOOMOJIOTMYECKUX TEXHOJOTHIA.
[Tpou3BosncTBO  Oenka, AaMHMHOKUCIOT M BUTaMMHOB.  VckyccTBeHHOE
OILUIONOTBOpeHUE. PEKOHCTPYKIMA SAMLEKIETOK W KIOHUPOBAHHME HKUBOTHBIX.
Meto TpaHCIUTaHTALUU SAEP KIETOK.

XpOMOCOMHAasi W TEHHas WHXeHepus. LVICKyCCTBEHHBIM CHHTE3 Te€Ha |
KoHcTpyupoBanue pekomouHanTHeix JIHK. JlocTwkeHuss W mepCrieKTHUBBI
XpOMOCOMHOW M TeHHOM MHXeHepuH. MenunuHckrue OUOTEXHOJIOTHH.

Hcnonp30BaHUE CTBOJIOBBIX KIETOK
Cucrema n MHOFOO6paSI/Ie OpraHnu4eCcKoOro Mmupa

buonornueckoe  pazHooOpasue  opraHusmoB.  CoBpeMeHHas  cUCTeMa
opranuueckoro Mwupa. [lpuHiunsl kiaccupukauuu opraHu3MoB. OCHOBHbBIE
CHUCTEMAaTUYECKHE TPYIIIBI OPTaHU3MOB.

OCOOEHHOCTH CTPOEHUS U KHU3HEIEATETbHOCTH OIHOKJIETOUYHBIX OPTraHU3MOB.
Bakrepun, apxeu, oTHOKIETOUHbIE TPHOBI, OAHOKIETOYHbIE BOJAOPOCIH, APYyrHe
npotuctel.  KonoHuanbHble ~ opraHu3mbl.  J[BH>KEHME  OJHOKJIETOYHBIX

OpraHU3MOB: aMEOOHIHOE, KI'YTUKOBOE, PECHUYHOE. 3aluTa Y OJHOKJIETOYHBIX



OpTraHHu3MOB. PaBHpa)KI/IMOCTB Y OAHOKJICTOYHBIX OPTaHU3MOB. Taxcucel

4.2

4.3

4.5

4.6

MHorokiieTounble  pacTeHus.  B3auMOCBSi3b  4acT€d  MHOTOKJIETOYHOTO
opranuszma. TkaHH, OpraHbl U CUCTEMbl OPIaHOB MHOTOKJIETOYHOTO OpraHu3Ma.
OpranusMm kak eauHoe 1enoe. Tkanu pacTeHuid. TUIbI pacTUTETbHBIX TKaHEH:
oOpaszoBarenbHasl, IOKPOBHAs, IMPOBOJAIIAS, OCHOBHAas, MEXaHHYECKas.

OcoOenHocTH CTpoeHUs, PYHKIHIA U PACIIOIOKECHUS TKAHEH B OpraHax pacTeHUN

BereraruBHble U reHepaTUBHBIE OpraHbl pacTeHUN. DyHKIMY OPraHOB U CUCTEM
opranoB. Kapkac pactenuii. J[BuxkeHre MHOTOKJIIETOUYHBIX PACTEHUI: TPOIIU3MBI U
HacTuu. llorymomenne BOABI, YITIEKHCIOrO Tra3a M MUHEPAIBHBIX BELIECTB
pacreHusiMU. Jlpixanue pacteHuid. Juddysus ra3oB yepe3 NOBEPXHOCTb KIETKH.
TpaHcniopTHBIE CHCTEMBl pacTeHMW. Brpinenenwe y pacreHuil. 3amura y
MHOTOKJIEeTOUYHbIX pacTeHuil. Kyrukymna. CpenctBa macCMBHOM UM XMMHUYECKOUN
3amuThl. OUTOHIUBL.

PaznpaxxuMocTh M peryssauus y OopraHu3moB. Pa3apakumocTe U peryisauus y

MHOT'OKJICTOYHBIX paCTeHHﬁ. PoctoBrie B€IICCTBA U UX 3HAYCHUC

MHOroKIIeTOUHbIE  JKUBOTHBIE. B3auMOCBs3p  4acTeil  MHOTOKJIETOYHOTO
opraHnusma. TKaHI/I, opradbl U CUCTEMBI OPraHOB MHOI'OKJICTOYHOI'O OpraHu3Ma.
OpranusMm kak eauHoe 1enoe. 'omeocra3. TkaHM )KUBOTHBIX M YeJOBEKa. THUIIBI
JKUBOTHBIX TKaHEH: HNUTENHANIbHAS, COCAUHUTENIbHAs, MbIIICYHAsl, HEpBHAs.
OcoOeHHocTH CTpoeHHs, (YHKIUMHA | paCMHONOXKEeHHs TKaHe B oOpraHax

JKHUBOTHBIX U YCJIIOBCKA

Opranbl ¥ CUCTEMBI OPraHOB KUBOTHBIX. DYHKIIMM OPraHOB M CUCTEM OPIaHOB.
Omopa Tena opraHu3moB. CKeneTbl OHOKJIETOYHBIX W MHOTOKJIETOYHBIX
KUBOTHBIX. HapykHblll ¥ BHyTpeHHUU ckesneT. CTpOEHHE U THUIBI COSAMHEHUS
KOCTEM.

I[BI/I)KGHI/IG MHOT'OKJICTOYHEIX JKMBOTHBIX. lluTtanme »kuBOTHEIX. IluTanue
IIO3BOHOYHBIX KMUBOTHBIX. I[I)IX&HI/IG JKUBOTHBIX. KoXkHOE JABIXaHUC. )Ka6epHoe u
NErovYHOE JIbIXaHuUE.

JlpixaHue TMO3BOHOYHBIX KUBOTHBIX. OBOJIOIHOHHOE YCIOKHEHUE CTPOCHUS
JIETKUX MO3BOHOYHBIX JKUBOTHBIX. I[I)IX&TCJ'II)H&?I cucTeMa dejaoBeka. MexanusMm
BCHTHUJISILINU JIETKHUX Yy 0OTHO W MIICKOIIMTAIOOIUX. TpchnopT BCIIECTB Y
opranu3MoB. TpaHCHOPT BeEmIECTB y KUBOTHBIX. KpoBeHOCHas cucrema u eé
opranbl.  KpoBeHocHas  cucTeMa  TO3BOHOYHBIX  JKMBOTHBIX.  Kpyru
KpOBOOOpAIIICHHS. DBOJIIONMOHHBIC  YCIOKHEHUS CTPOCHUS KPOBEHOCHOU
CHUCTEMBI ITO3BOHOYHBIX KMBOTHBIX. BBI)IeJ'IeHI/Ie Y OpraHu3MOB. BI)I)IeJ'IeHI/Ie y
KUBOTHBIX. CoKpaTtutenbHble Bakyonu. Opranbl BbyieneHHs. CBsi3p TMOJIOCTH
TeNa ¢ KPOBEHOCHOW M BBIICTUTENHLHON cCUCTeMaMU. Brinenenne y mo3BOHOYHBIX

JKHNBOTHBIX. 3aHH/ITa Y MHOTOKJICTOYHBIX JKHBOTHBIX. HOKpOBI)I n HuX




IPOM3BOJIHBIC.

PazapaxxuMocTh U peryisuus y opranu3MoB. Pa3apaxuMocTh y 0JJTHOKJIETOYHbBIX
opranu3MoB. Takcuchl. Pa3zgpaXxuMocTb W peryisiuss y MHOTOKJIETOYHBIX
pacteHuil. POCTOBBIE BEIIECTBA U UX 3HAYEHUE.

HepBHast cuctema u peduiekTopHasi peryssiius y MHOTOKJIETOYHBIX JKUBOTHBIX.
HepBHas cucrema u €€ oTenbl. DBOIIOLHMOHHOE YCI0KHEHUE CTPOECHUS] HEPBHOM
CHCTEMBI y KHBOTHBIX.

PazpaboTtka anroputMoB M mporpamMMm Uil 3(GGEKTUBHON (PYHKIMOHAIBHOM
AQHHOTAllUM ~ TEHOMOB,  TPAHCKPUITOMOB,  IMPOTEOMOB,  MeTabOJIOMOB

MHUKPOOPIraHnu3MoOB, paCTeHHﬁ, JKHBOTHBIX U YC€JIOBCKA

OpFaHI/I3M YCJIOBEKA U €10 3J0POBLEE

5.1

5.2

Oprasel ¥ cUCTEMBI OPraHoB 4esloBeKa. OTIEIbI TOJOBHOIO MO3ra II03BOHOYHBIX
KUBOTHBIX. Peduiekc u peduextopHas nayra. be3ycnoBHble M yCIOBHBIE
pednexcel. ['ymopanbHasi perynsuuss ¥ SHIAOKPUHHAs CHUCTEMA JXUBOTHBIX U
yenoBeka. JKenes3sl S3HIOKPUHHOM CHUCTEMBI U UX TOPMOHBI. J[eiCTBME TOPMOHOB.
B3auMocBsI3b HEpBHOW M 3HAOKPUHHOW cucteM. ['mnoranamo-runoduzapHas

cuctema. Pednekc u pednexropras ayra. besycinoBHbie U YCIOBHBIE peIeKChI

3amuTa opranu3ma ot 6onesHeil. ImmyHHas cucrema uenoBeka. Kietounsiit u
TYMOpAJbHBI UMMYHUTET. Bpokn&HHbIi, TpuoOpeTeéHHBbIH crenuduueckui
UMMYHUTET. Teopus KIOHAJIbHO-celeKTUBHOro umMMmyHutera (I1.Dpnux,
®.M.bepuer, C.Toneraa). BocnaiutenbHble OTBETHI OpPraHu3MoB. Poib

BpO)I(,I[éHHOFO HUMMYHHUTCTA B pa3BUTHU CUCTCMHBIX 3a00J1€BaHUMI

5.3

5.4

5.5

KpOBeHOCHaSI cucTeMa U €€ OpTaHBbI. Cepz[ue, KPOBCHOCHBIC COCYIbI U KPOBb.

Kpyru kpoBooOparienus. Pabora cepana u e€ perynsuus

Jpixanue yenoseka. {uddy3us razoB uepe3 NOBEPXHOCTh KIETKH. J{pIxaTenbHast
cucTemMa 4ejoBeKa. JlpIxaTenpHash IOBEPXHOCTb. Perymsanus — JIbIXaHHS.

JIpixaTenbHble 00bEMBI
[TumeBaputenbHas cuctema 4venoBeka. OTaenasl NUIIEBAPUTENIBHOIO TPaKTa.
[InmeBapurenpHple  Kene3bl.  BHYTpPUIOIOCTHOE M BHYTPHUKJIIETOYHOE

MUIICBAPCHUC

5.6

5.7

6.1

[TokpoBsl u ux mnpousBogHble. Opranbl BelaeneHus. [louku. CrpoeHue u
¢ynkunonupoBanue Hedpona. OunpTpanus, ceKkpeuuss 1 0OpaTHOE BCachbIBaHUE

KaK MCXaHU3MBbI paGOTBI OpTraHOB BbIICJIICHUS. O6pa3OBaHI/IC MOYH Yy YCJIOBCKaA

I[BI/I)KCHI/IC YyeJIoBeKa: MEIIeUHas cucremMa. CKeleTHEIC MbBIIINOBI U HX pa60Ta.

CTpOCHI/IC Y TUIIBI COEIMHEHUS KOCTel
Teopml 3BOIIOLMHU. Pa3BuTHe )KM3HU Ha 3emite

OpomonmonHass  teopuss Y.  JlapuHa. IIpeanocelnku  BO3HUKHOBEHHS




6.2

6.3

napBuHM3Ma. JKn3Hb U HayuyHas aedarenabHocTh Y. JlapBuHa.
JBmxyume cuibl 3Boiaonud BUIoB 1o Y. JlapBuHy (BbICOKash MHTEHCHBHOCTb
pPasMHOXKEHHsT OpPraHU3MOB, HACJIEJCTBEHHAs HM3MEHYMBOCTh, OopblOa 3a
CYIIIECTBOBaHHE, €CTECTBEHHBIH U HCKYCCTBEHHBINH 0TOOD).
Odopmiienne cunternyeckoir Teopun sBomtonuu (CTD). Heitrpanbhas Teopus
sBosonui. CoBpeMEeHHas 3BONIOLMOHHAsA OMOJIOrUs. 3HaYEHHE SBOJIIOLIMOHHOM

Teopuu B (POPMUPOBAHUU €CTECTBEHHO-HAYYHOU KapTUHBI MUPA

[Tonynsanus Kak sjeMEHTapHas eAuHMLA 3BoMoLMH. COBpEMEHHbIE METO[bl
OLIEHKM T'eHETHYECKOTro pPa3HooOpa3us M CTPYKTYpbl momyisiuuid. V3meHenue
reHooHJa TOMYJSIUH KaK 3JIEMEHTAapHOE HBOJIOIHMOHHOE SBICHHE. 3aKOH
reHerudeckoro pasHoBecus [[x. Xapau, B. Baitn6epra.

OneMeHTapHble (AaKTOpbl  (ABMXKYLIME CHJIBI) SBOJIIOLMU. MyTalMOHHBIN
nporecc. KomOuHartuBHas u3MeH4MBOCTh. [lpeildp reHOB — ciydvaiiHble
HEHANpaBJICHHbIE HM3MEHEHHs YacToT aieneid B momymsanusx. Oddekr
OCHOBATeJsl. Murpanuu. N3onsnus HOTYJISLM: reorpaduueckas
(mpocTpaHCTBeHHas), OHoJIoruuecKast (PenpoayKTUBHAS).

EcrectBeHHblil 0oTOOp — HampaBsitonmii  ¢akrop sBomouuu.  Dopmbl
€CTECTBEHHOI'0  0TOOpa:  IBMXKYLIMHM, CTaOMIM3UPYIOIIMHA, pa3pblBaIOLIUN
(nu3pyntuBHbIN). [TonoBoit oTOOD.

[TpucnocoOneHHOCTh  OpraHU3MOB  Kak  pe3ylbTaT  MHKPOIBOJIOLMH.
Bo3HukHOBeHHE — MPHCIIOCOONEHMI Yy  OpraHu3MoB.  Apomopdossl  u
uavoagantauuu. [Ipumeps! npucnocobiaeHuilt y opranusMoB. OTHOCUTENBHOCTh
PUCIIOCOOTIEHHOCTH OPTaHU3MOB.

Bun, ero kputepum U CcTpykTypa. BupooOpa3oBaHume Kak pe3ynabTar
MUKpo3BOItoIuU. M3omsamus — kimouyeBoil (axtop BumooOpazoBanus. [lytu u
CIocoObI BUJ1I000pa30BaHMUS: aJUIONaTPUIECKOe (reorpaduueckoe),
CHUMIIaTpUyeckoe  (IKOJOTMYECKOe),  «MTHOBEHHOE»  (IOJHUILIONIU3AIMS,
ruOpuu3anys). JuTenbHOCTh HBOIIOIMOHHBIX TPOIIECCOB.

Mexanu3msbl HopMHUpOBaHMS OMOJIOTHYECKOTO pa3HOOOpa3Hsl.

Ponb 3BomIonMOHHON OMONIOTMU B pa3pabOTKE HAYYHBIX METOAOB COXpPaHEHUs
6unopazHooOpazus. MHKpPOIBOIIOLUS M KOIBOJIOLUS Mapa3sUTOB M HUX XO3SEB.
MexaHu3mbl (OPMUPOBAHUS YCTOMUMBOCTH K @aHTHOMOTUKAM M CIIOCOOBI O0PHOBI

Cc HeH

MeTtonpl n3ydeHus MmakposBosonuu. llaneoHTonormdeckne METOAbl M3ydEHHUS
sBomonuu. [lepexonnbie popmbl 1 QpriIoreHeTHYecKre psabl OPraHUu3MOB.

buoreorpadudeckue MeTobl n3ydeHus 3Bostonnn. CpaBHeHHE GIIOpsl U (ayHbI
MaTEepPHKOB U OCTPOBOB. broreorpaduueckue odbmactu 3emnn. Buasl-sHIeMUKy 1

PCIIUKTEI.




OMOpHOJIOTHYECKUE U CPAaBHUTEIBHO-MOP(OJIOTHUECKUE METOAbl H3yYCHHS
9BOMIOIUK. [ CHeTHYeCKne MEXaHW3Mbl HBOJIOIUM OHTOTCHE3a W TOSBICHHS
9BOJIIOIMOHHBIX ~ HOBIIECTB. | OMOJIOTMYHBIE HM  aHAJIOTUYHBIC  OpPTaHbI.
PynumenTapHple  opranbl M araBu3Mbl.  MOJIEKYISPHO-T€HETUYECKHUE,
OMOXUMHUYECKHE )41 MaTeMaTHn4dCCKUe METOAbI HU3YUCHUA 9BOJIOIINHA.
['omonoruynblie TeHbl. COBpEMEHHBIE METOJbI IMOCTPOCHUS (DMIIOTEHETHYECKUX
JICPEBBEB.

XpOMOCOMHBIe MyTalluu U 3BOJIFOIIHUA T'CHOMOB.

OO0mue 3akoHOMEpHOCTH (IIpaBWIIa) SBONIONHH. HeoOpaTHMOCTh HBOIIOLUU.

A,Hal'ITI/IBHaH paauanus. HepaBHOMepHOCTB TEMIIOB 3BOJIIOITMH

6.4

Hayynple rumore3bl MNPOUCXOXKICHHA KH3HHM Ha 3emse. AOuoreHes u
naHcnepMus. [JloHaydHbIe IPEICTABICHUS O 3aPOKICHUU KU3HU (KPEAIMOHU3M).
['unore3a MOCTOSIHHOTO CaMO3apOXKJIECHUS KU3HU U €€ ONPOBEPIKEHUE OIbITaMHU
®. Pemu, JI. Cnamnanuanu, JI. I[lacrepa. I[IpoucxoxaeHue Ku3HH U
acTpoOHOJIOTHSI.

OcHoBHbBIE 3Tanbl HeopraHuyeckoil sBomronuu. Ilnanerapnas (reonoruyeckas)
IBOJIIOLIMS. XHUMHUYECKas HBOJIOLMS. AOHOreHHBIH CHHTE3 OpraHMYecKHUX
BemecTB u3 Heopranumdeckux. Ombir C. Mumiepa u I'. FOpu. Obpa3zoBanue
noiuMepoB U3 MoHomepoB. KoauepBarnas runore3a A.M. Omapuna, runoresa
nepsuuHoro OymnboHa JIkx. Xomnpaeiina, reHermyeckas rumote3a . Mémnepa.
Pu6o3umer (T. Yek) u runore3a «vmpa PHK» V. I'mnbepra. ®opmupoBanue
MeMOpaH ¥ BO3SHUKHOBEHHE ITPOTOKIIETKH.

Hcropusa 3emsn n Metonsl €€ m3ydeHus. lckoraemple OpraHMYecKHE OCTAaTKH.
['eoxpononorus u e€ meronsl. OTHOCUTENbHAs M AOCONIOTHAsT T'€OXPOHOJIOTHSL.
["'eoxpoHooruuecKkas mKasia: 0Hbl, 3pbl, HEPUOJBI, STTOXH.

Hauanbnbie 3Tanbl opraHnndyeckoi 3BOMONUU. [losBIIEHHE M 3BOJIIOLNS MTEPBBIX
KJIETOK. OBoJronus MeTabonu3Ma. BO3HUKHOBEHHE TEPBBIX HIKOCHCTEM.
CoBpeMeHHBIE MHKPOOHBIE OWOIUIEHKM Kak aHalor TepBhIX Ha 3eme
coob1ectB. CTpoMaTonuThl. [IpOKapuOTHI 1 3yKapUOTHI.

[TpoucxoxaeHne 3ykapuoT (cuMOMOreHe3). OBOJIIOLHMOHHOE MPOUCXOXKIEHUE
BUpycoB. IIponcxokaeHHe MHOTOKJIETOYHBIX OpraHu3MOB. Bo3HUKHOBeHHE
OCHOBHBIX I'PYII MHOTOKJIETOYHBIX OPTraHU3MOB.

OcCHOBHBIE dTambl JBOJIOIUU BBICIIMX pacTeHHil. OCHOBHBIE apoMOpP(O3bI
pacteHui. Bpixon pacrennii Ha cymy. [losBieHHMe CIOpPOBBIX pacTeHUHd U
3aBoeBaHMe uMHU cymH. CeMeHHble pacTeHMs. IIponcxoxaeHne IBETKOBBIX
pacTeHUN.

OcHOBHBIE 3Tallbl 3BOJIONUM KUBOTHOTO MHpa. OCHOBHBIE apoMOp(O3bI

KUBOTHBIX. Bennckas gayna. KemMOpuiickuil B3pbIB — MOSIBIEHHE COBPEMEHHBIX



6.5

tunoB. [lepBrie XopaoBbie )XKUBOTHBIE. JKI3Hb B BOJE. DBOJIOLMS MO3BOHOYHBIX.
[Tpoucxoxnenne ampuoduii u pentunuid. [IpoucxoxaeHne MICKONMHUTAONINX U
ntull. [lpunoun kimoueBoro apomopdosa. OcBoeHue OECHO3BOHOYHBIMU U
MMO3BOHOYHBIMH >KUBOTHBIMU CYIIIH.

Pa3BuTHe xu3HU Ha 3emiie O 3paM U NEpUOoJaM: apXel, MPOTEepO30i, MaICO30H,
Me3030M, KaitHo30#. OOmas xapakTepUCTHKAa KJIMMAaTa M TeO0JIOTHYECKUX
nporueccos. [losiBiaeHre U paclBET XapaKTEPHBIX OPraHU3MOB. YTieo0pa3oBaHue:
€ro YCJIOBHSI M BIIUSTHUE HA Ta30BBINA COCTaB aTMOC(EPHI.

MaccoBbie BBIMUpPAHUS — DKOJIOTMYECKHE KpHU3UChl mpouuioro. IlpuuuHbl u
CJIEJICTBUSL MacCOBbIX BbIMUpaHHil. COBpEMEHHBIH SKOJIOTMYECKUN KpPU3HC, €ro

0COOEHHOCTH

Pasmensl u 3amaum aTponosiornd. Mertoasl aHtponosioruv. (CraHOBIEHHE
IIPEJICTaBICHUN O POUCXO0KIEHUH uenoBeka. COBpEMEHHbBIE HAYUHBIE TEOPHUH.
CxoncTBO uyenoBeKka C KMBOTHBIMU. CHCTEMaTHYECKOE IOJIOXKEHHUE YEJIOBEKa.
CBuzerenbcTBa  CXOACTBA  YEJIIOBEKA € JKUBOTHBIMU:  CPABHUTEJIBHO-
MOP(OJIOTHUECKHE, AMOPHOJIOTUYECKHE, (hbU310I0r0-OMOXUMHYECKHE,
nosesneHyeckue. OTanuus YesloBeKa OT )KUBOTHBIX. [IpAMOX0KIeHHE U KOMILIEKC
CBSI3aHHBIX C HUM IIPU3HAKOB. Pa3BuTHE TOJI0BHOIO MO3ra U BTOPOM CUTHAJIBHON
CUCTEMBI.

JBwxyume cwibl (pakTopbl) aHTpoOIIOreHe3a: OHOJIOIMYECKHE, COLMAJIbHbIC.
CooTHo1eHre OMOJIOTUYECKUX U COLUANIBHBIX (PAKTOPOB B aHTPOIIOTEHESE.
OcHOBHBIE CTalUK aHTPONOreHe3a. ABCTPAJIONUTEKH — IBYHOTHE MIPEAKH JIIOIEH.
UYenoBek  yMenblii, IE€pBBIE  M3IOTOBIECHHUA Opyaud Tpyaa. UYenosek
OpSAMOXOJALIMA W TepBbI BBIXOJ JroJed 3a mpenensl Adpuxu. Yemosek
reiinenboeprckuil — oOUIMIl MpeoK HeaHJEepTaIbCKOTO YelIOBEeKa U YelloBeKa
pasymHoro. YenoBek HeaHAEPTAIbCKUN KaK BHJ JIFOAEH XOJIOJHOIO KJIMMAaTta.
YenoBek pa3yMHBI COBPEMEHHOIO THIIA, JIEHUCOBCKMH YEJIOBEK, OCBOCHHE
KOHTHHEHTOB 3a npejaenamMu AQpUKH.

OBOJIOLMS COBPEMEHHOI'O 4YeloBeKa. EcTecTBEHHbII OTOOp B MOMYISIMIX
yenoBeka. MyTanmoHHbI mpouecc M noaumopusM. [lonmymnsiuoHHbIE BOJHBI,
npei¢ reHoB, Murpanus U «3PpQPekT ocHOBATENA» B MOMYJSALUSIX COBPEMEHHOTO
4eJI0BEKA.

Yenoseueckne pacel. llomstue o pace. bosbpmme pacel:  eBporeougHas
(eBpa3miickasi), aBCTpaJio-HETpOWAHAS  (PKBATOpHAJIbHAS),  MOHTOJIOHMJIHAS
(a3marcko-amepuKkaHcKkas). Bpemss u myTH pacceieHHs 4YeJOBeKa IO IUIaHeTe.
EnuHcTBO  uyenoBeueckux pac. HaydHasd  HecOCTOATENBHOCTh — pacu3Ma.
[Tprcnioco0IeHHOCTh 4YeNoBeKa K pa3HbIM YCIOBUSM OKpYXKAlolled cpesbl.

Bnusnue reorpadguueckoit cpeasl u Apelida TeHOB Ha MOpPQOJIOTHIO U



(bU3HOIOTHIO YeToBeKa

DKOCHUCTEMBI U MPUCYILIUE UM 3aKOHOMEPHOCTHU

7.1

7.2

Pa3nensl u 3anaun sxonoruu. CBsi3b HKOJIOTUHU C IPYTUMHU HAYKaMHU.
Mertonbl skonoruu. IloneBble HaOmOAeHHUS. OKCIEPUMEHTBl B HKOJOTHMH:
IOPUPOAHbIE M J1abopaTopHble. MoJenupoBaHUEe B HKOJOTMU. MOHHUTOPUHT

OKPYKAIOIICH CPEJIbl: IOKATbHBIN, PErHOHAIBHBIN U TI00ATBHBIH

Okonoruyeckre (GakTopbl U 3aKOHOMEPHOCTH HUX aedcTBus. Knaccuduxanus
HKOJIOTHYECKUX (HAaKTOpOB: aAOMOTHUYECKHE, OMOTHYECKHE, AaHTPOIOTCHHEIE.
OOmme 3aKOHOMEPHOCTH JeHCTBUSA dKojormueckux (akropos. [IpaBuio
muanmyMa (K. IInpenrens, 0. JIubux). TonepaHTHOCTb. DBpUOHMOHTHBIC H
CTEHOOMOHTHBIE OPTaHU3MBI.

AbuoTtnueckue (akropel. CBeT Kak dKosorndyeckuil (axrop. [leiicTBue pasHbIX
YYaCTKOB COJIHEYHOI'O CIIEKTpa Ha OpraHu3Mbl. OKOJIOIMUYECKHUE TIpPYIIIbI
pacTeHU M >KMBOTHBIX IO OTHOIIEHHIO K cBeTy. CurHajbHas pojib CBeTa.
DoTonepruoau3M.

Temmeparypa kak dkonorumdeckuii akrop. [leiictBue TtemmepaTypsl Ha
opranu3Msl. [ToMKMIO0TEpMHBIE 1 TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHbBIE U
CTEHOTEPMHbIE OPTraHU3MBI.

BrnaxHnocte kak 3kosormueckuit  Qakrop. IlpucnocoGiieHust pacteHMid K
MoJIICP’KaHUI0 BOAHOTO Oananca. Kiaccudukamus pacTeHU MO OTHOIICHHIO K
BoJie. [Iprcrnoco6eHns )KUBOTHBIX K U3MEHEHUIO BOJJHOTO PEXHUMA.

Cpenbl oOuTaHMsS OPraHU3MOB: BOJHAs, HA3eMHO-BO3/YIIHAs, I1OYBEHHas,
ryOMHHasE ~ MOJNOYBEHHAs, BHYTpHOpraHu3sMeHHas. DU3MKO-XUMHUYECKHUE
OCOOEHHOCTH cpell obutaHus opraHuzMoB. IlpucrnocoOrneHus OpraHu3MoB K
YKU3HU B Pa3HBIX cpeax.

bruonornueckue purMmbl. BHemHne u BHyTpeHHUE puTMbl. CyTOUHBIE U TOJUYHbIE
putMbl. IIprucnocoOneHHOCT, OpPraHU3MOB K CE30HHBIM H3MEHEHHUSIM YCIIOBHIi
YKU3HU.

XKuznennsie popmbl opranuzMoB. [lonsatue o xu3HeHHOH (opme. KuzHeHHbIE
(dopMBl pacTeHUi: AepeBbs, KYCTapHMKH, KyCTapHMUYKH, MHOTOJIETHHE TPaBBI,
osiHosieTHUE TpaBbl. JKU3HEHHBIE (POPMBI KUBOTHBIX: THAPOOHOHTHI, T€OOUOHTHI,
a’poOUOHTHI. OCOOEHHOCTH CTPOEHUS U 00pa3a )KU3HU.

buotnueckue Qaxrtopbl. Buasl GHOTHYECKHUX B3aMMOACUCTBUI: KOHKYpPEHIUS,
XHUIHUYECTBO, cUMOMO3 U ero ¢opmsl. [lapazutusm, koomepamus, MyTyalusM,
KOMMEHCAIIN3M (KBapTUPAHTCTBO, HaXJIEOHUYECTBO). Herpoduueckue
B3auMoOJeiicTBus  (Tomuueckue, Qopudeckue, (abpuueckue). 3HaUYeHUE
OMOTHYECKUX B3aUMOJEHCTBUI Il CYIIECTBOBaHMS OPraHU3MOB B cpeje

oOuTaHus. HpI/IHI_[I/IH KOHKYPCHTHOI'O UCKJIFOUCHU




7.3

DKOJIOTHYEeCKHE XapaKTepUCTUKU momynsiuu. [lomynanus kak Ouoiormyeckas
cucreMa. Posb HEOTHOPOJHOCTH cpefbl, (hru3nUecKHX O0apbepoB M 0COOEHHOCTEH
O6uosornuu BUJOB B (DOPMUPOBAHUM MPOCTPAHCTBEHHON CTPYKTYphI HOIYJISALMIM.
OcHOBHbBIE MOKa3aTeNu MOMYJSALUU: YHUCIEHHOCTb, IJIOTHOCTb, BO3pacTHas U
IIOJIOBAsE CTPYKTYpPa, POXKIAEMOCTb, IIPUPOCT, TEMI pPOCTa, CMEPTHOCTb,
MUTIpaLys.

OKojoruyeckass CTpyKTypa mnomyiasuud. OLEHKa YHMCIEHHOCTH IIOIYJIALHH.
JluHaMuKa nomyisauuy U e€ peryisinusa. bHOTHYeCKHH NMOTEHUUA IOITYJISLUN.
MopenupoBanue AMHAMUKHA — nomyisauuu.  KpuBele pocTra  4MCIEHHOCTH
nonynsauuy. Kpusele BpDKMBaHUA. Perynsnus 4uCIEHHOCTH MOMYJSILIMNM: POJb
(GakTOpOB, 3aBUCALIMX W HE 3aBUCALIMX OT IUIOTHOCTU. OKOJIOTHYECKHE
cTpareruu BUoB (I- u K-ctparerun).

[TonsitTue 00 »SKoJOrMueckoW HuUie BUAa. Mectoobutanue. MHoromepHas
Mozenb skosornyecko Humm Jx.M. XatumHcona. Pasmepsl skosoruueckon
Humy. [loTeHnnanbHas U peann30BaHHas HUILN.

Bun xak cucrema nomymnsiuil. Apeansl BUAOB. Buubl u uX KU3HEHHbBIE
CTpaTrerud.  3aKOHOMEpPHOCTH  IOBEJAEHMSI M  MUTpaUUil  KUBOTHBIX.

buonornyeckue nHBa3uKu JYKCPOAHBIX BUIOB

7.4

CooOmiectBa opranu3MoB. buoneno3 u ero crpykrypa. CBsizu Mexay
opranu3MamMu B OHOIIEHO3e. DJKOCHUCTeMa Kak OTKpbITas cuctema (A.JDx.
Tencnu). OyHKIMOHAIBHBIE OJOKM OPraHU3MOB B IKOCHCTEME: IPOJYIICHTEHI,
KOHCYMEHTHI, peAyleHThl. Tpoduueckue ypoBHH. Tpoduueckue menud U cerTu.
AbGuotnueckue 6moku 3xocucteM. [louBel U uibl B dKOcucTeMax. KpyroBopor
BEILECTB U MTOTOK YHEPTUU B IKOCHUCTEME.

OcCHOBHBIE TIOKa3aTeM PKOCUCTEMBI. buomacca um mpoaykuusi. DKOJIOTHUECKHE
MAPaMUIBI YUCEN, ONOMACCHI U SHEPTHH.

HanpaBneHnHsie 3aKkOHOMEpHBIE CMEHBI COOOIIECTB — CyKieccuu. [lepBuuHble U
BTOPUYHBIE CYKIIECCUM M MX TNPUYUHBL. AHTPOIIOT€HHbIE BO3JCHCTBUS Ha
cykueccun. KimnmakcHoe coobiectBo. bropasHooOpasue 1 noiaHoTa KpyroBopora
BEIIECTB — OCHOBA YCTOMYHUBOCTH COOOIIIECTB.

[IpupoaHble 3KOCHCTEMBI. AHTPOIOI€HHBIE HSKOCHUCTEMBI. ATrpO3KOCHCTEMA.
ArpouieHo3. Paznnuns Mex1y aHTPOIOT€HHBIMU U TPUPOJHBIMHU 3KOCHUCTEMAaMHU.
YpboskocucreMbl. OCHOBHBIE KOMITIOHEHTHI ypOoskocucteM. ['opojckas ¢iopa u
¢dayna. CuHaHTpONH3aIMs TOPoAcKoi (ayHbl. buomorndeckoe n X03sIICTBEHHOE
3HAUEHHUE arpodKOCHCTEM MU YpPOOIKOCHCTEM. 3aKOHOMEPHOCTU (OPMHUPOBAHUS
OCHOBHBIX B3aMMOJIEUCTBUI OPraHM3MOB B SKOCUCTEMAX.

IlepeHOC SHEPrUM M BEIMIECTB MEKY CMEKHBIMU KOCUCTEMaMU. Y CTOMYMBOCTh

OpTraHHu3MOB, HOHy.]'IfII_II/Iﬁ U OKOCUCTEM B YCJIOBUAX CCTCCTBCHHBLIX U



AHTPOIIOT€HHBIX BO3JICUCTBUN
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buochepa — oOmennanerapHass oOoiiodka 3emMiid, TIE CYIIECTBYET WU
cymiectBoBasnia ku3Hb. Yuenue B.W. Bepnanckoro o Owmocdepe. ObGnactu
ouocdepsl u e€ cocra. XKuBoe BemecTBo 0nocdepsl U ero PyHKIUH.
3akoHOMEpHOCTH cymiecTBoBaHusA Ounochepbl. OcobeHHocTH Onochepsl Kak
nI00ambHOM  dKOCHCTeMBl.  JlmHamMHWueckoe  paBHOBecme B Ouocdepe.
KpyroBopoTsl BemiecTB M OMOr€OXMMHYECKHE LHMKIBI (yriaepoia, as3oTa).
PurmudHOCTS siBIIeHUl B Onocdepe.

3onanbHOCTh OMOcheprl. [lonsaTre o 6mome. OCHOBHBIE OMOMBI CYIIM: TYHApPA,
XBOWHBIC JIeCa, CMEUIAaHHbIE W IIUPOKOJMCTBEHHBIC Jieca, CTENH, CaBaHHBI,
NYCTBIHU, TPOMUYECKUE Jieca, BBICOKOTOphs. Kimmar, pacTUTenbHBIN H
YKUBOTHBIA MUP OMOMOB CYIIIH.

CrpykTypa U (GyHKIHS )KMBBIX CHCTEM, OIICHKA UX PECYpCHOIrO TOTEHIMAIa U

onocdepHbIX QyHKIHIHA

7.6

DKOJIOTHYECKUEe KPU3UCH M X NMPUYUHBL. Bo3zeiicTBue yenoBeka Ha ouochepy.
3arpsi3HEHUE BO3AYIIHOM cpenbl. OXpaHa BO3ayXa. 3arps3HEHUE BOJHOW CPEIIbI.
Oxpana BoAHBIX pecypcoB. Pa3zpymienne noussl. OxpaHa MOYBEHHBIX PECYPCOB.
W3meHenue knuMmara.

AHTpPOIIOT€HHOE BO3JICHCTBUE HAa PACTUTENBHBIA M XKUBOTHbIM Mup. OxpaHa
PaCTUTENBLHOTO M KUBOTHOI'O MHpa. OCHOBHBIE NMPUHIUIBI OXPaHbl IPUPOJIBI.
Kpacusie xnuru. Ocob0o oxpansembie mpupoansie teppuropun (OOIIT).
borannueckue casibl ¥ 300J0TMYECKUE MapKH.

OcCHOBHBIE TPHUHLIMIIBI YCTOMYMBOIO pa3BUTUSL 4YEJIOBEYECTBA U TMPHUPOIBL.
PanvonanpHOe  mpUPOJONONB30BAaHME UM COXpaHEHHE  OHOJOTHYECKOro

pa3zHooOpasus 3eMin
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