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MNOACHUTEJBbHASA 3AIINCKA

[Iporpamma 1mo yudeOHOMy mpeamery "buonorus" (mamee - Ouosorus) Ha
YpOBHE cpeqHero obmiero obpazoBaHusi pazpaboraHa Ha ocHoBe DeaepanbHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii Deneparum,
dI'OC COO, Konnenuuu mnpenomaBaHus ydeOHoro mnpenmera «buonorus» u
OCHOBHBIX MOJIOKEHU (PenepanbHoi paboueit mporpaMmMbl BOCIIUTAHUS.

VYueOubiii npeamer «buomnorus» yriayonéHHoro ypoBHsS uzydeHus (10—11
KJIACChI) SIBJSIETCA OJHUM W3 KOMIIOHEHTOB IpeAMETHOW oOnacth «EcTecTBEeHHO-
Hay4dHble ipeaMeTh». CornacHo nonoxeHusM OI'OC COO npodunsHbie yaeOHbIC
OpeaIMeThl, H3ydaemble Ha yriayOJEHHOM YpOBHE, SBISIOTCS  CHOCOOOM
mubdepeHnranuy  00ydeHUsT Ha YPOBHE CpeaHEro oOmiero oOpa3oBaHUS U
IpU3BaHbl OOECHEUUTh MPEEMCTBEHHOCTh MEXAY OCHOBHBIM OOIIUM, CPEIHUM
o01IKUM, cpeHUM TTPOoeCCUOHANIBHBIM U BBICHIUM 00pa3oBaHueM. B To xe Bpems
KOKIbIM M3 3THX Y4YeOHBIX MPEAMETOB [JOJDKEH OBITh OpPHEHTHPOBAaH Ha
MPUOPUTETHOE pelIeHue 00pa30BaTEIbHBIX, BOCHHUTATEIBHBIX M PA3BUBAIOIIUX
3a/lay, CBS3aHHBIX C TpodopueHTanuelt o0yJaroumxcss U CTUMYJIUPOBAHUEM
UHTEpeca K KOHKPETHOW 00JIaCTM Hay4yHOTO 3HAaHMsI, CBSI3AHHOTO C OHOJIOTHEH,
MEIUIUHOW, SKOJIOTUEH, ICUXOJOTUEHN, CIIOPTOM WIJIM BOEHHBIM JIEJIOM.

[Iporpamma no yueoHomy npeamety "buonorus" ga€t npeacraBieHue o HeIu
U 3a7]a4ax M3y4deHus yueOHoro npeamera «buonorus» Ha yriiyOJIEHHOM YpPOBHE,
omnpenenseT o0s3aTenbHOE (MHBAPUAHTHOE) MPEIMETHOE COJAEp)KaHHE, €ro
CTPYKTYPUPOBAaHHME IO pas3ieliaM M TeMaM, paclpeielieHne Mo Kiaccam,
PEKOMEHYET MOCIeA0BATeIbHOCTh H3Y4YEHUs YYEOHOro marepuana ¢ y4EToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBSI3€W, JIOTUKH Y4eOHOro mpolecca,
BO3PACTHBIX 0COOCHHOCTEN o0yJarommuxcs. B nmporpamme mo OMonoruu peann3oBaH
IPUHLIKI TPEEMCTBEHHOCTH C U3yYeHUEM OMOJIOTUH Ha YPOBHE OCHOBHOTO OOLIETO
oOpa3zoBaHus, Omnarojaps dYemMy [MpOCMAaTpUBAETCS  HANpPaBICHHOCTh  Ha
MOCJIEAYIONIEE pa3BUTHE OWOJOTMYECKUX 3HAHWM, OPUEHTUPOBAHHBIX Ha
(GbopMUpOBaHHE  €CTECTBEHHO-HAYYHOI'O  MHPOBO33PEHHS,  HKOJIOTHYECKOTO
MBIIUICHUS], IPEACTABICHUH O 3I0pOBOM 00pa3e *KU3HHU, HA BOCIUTaHHE OEPEKHOTO
OTHONIEHUS K OKPYXKAIoIIel MPUPOIHOH cpene. B mporpamme 1mo OMOIOTHH TaKkKe
MOKa3aHbl BO3MOXKHOCTH yueOHOro mnpeamera «buosorus» B peanu3anuu
tpeboBannii ®I'OC COO K IIAHUPYEMBIM JHUYHOCTHBIM, METANpPEIMETHBIM U
MIPEMETHBIM pe3yJIbTaTaM 00y4ueHUs ¥ B JOPMUPOBAHUU OCHOBHBIX BUJIOB Y4EOHO-
MO3HABATEJIIbHON JIEATEIBHOCTH OOYyYalOIIMXCS IO OCBOEHHUIO COJEp>KaHUS
OMOJIOTMYECKOT0 00pa30BaHUs Ha YPOBHE CPEAHET0 00IIero 00pa3oBaHusl.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpeHEero oduiero oopa3oBaHUs
3aBepIiaeT OUOJIOrn4ecKkoe 00pa3oBaHKe B IIKOJIE U OPUEHTHUPOBAH HA PACILIUPEHUE
U yriyOJeHue 3HaHUH 00yJaroluXcs 0 dKUBOU MPUPOJIE, OCHOBAX MOJIEKYJIAPHOU U



KJIETOYHOM OMOJIOTUH, SMOPUOJIOTMU U OMOJIOTUM Pa3BUTHSI, TEHETUKU, CEJICKIUH,
OMOTEXHOJIOTUH, FIBOJIIOIIMOHHOTO YYEHUS U DKOJIOTHH.

N3yuyenue yudeOHOro mpeamera «buonorus» Ha YriIyOJIEHHOM YpOBHE
OPUEHTHPOBAHO HA TOJATOTOBKY OOYYaIOIIUXCS K TMOCIEIYIOMIEMY MOIYYCHUIO
Ouosiornyeckoro  oOpa3oBaHHMs B  By3aX M OpraHM3alMsX  CpPEIHEro
npodeccruoHanbHoro oopazoBanus. OCHOBY €ro cojJiepKaHusl COCTaBIsIET CUCTEMA
OMOJOTUYECKUX  3HAHUM, TOJIYYEHHBIX TPU HU3YYEHUH  OOYyYaIOIUMHUCS
COOTBETCTBYIOIIUX CHCTEMATHYECKUX Pa3JeioB OMOJIOTMH HAa YPOBHE OCHOBHOIO
obmero oOpazoBanusi, B 10—11 kmaccax 3Tu 3HaHMS TOJTY4aloT pa3BuUTHE. Tak,
paciiipeHbl U yriayOJaeHbl OMOJIOTUYECKHE 3HAHUSA O PACTCHMSIX, XKHUBOTHBIX,
rpubax, OakTepusix, OpraHM3ME ueJIOBEKa, OOLIUMX 3aKOHOMEPHOCTSIX KHU3HH,
JIOTIOJIHUTEIBHO BKJIFOUEHBI OMOJIOTUYECKHE CBEIEHUS IPUKIIATHOTO U TIOUCKOBOTO
XapakTepa, KOTOpble MOXHO HCIOIb30BAaTh KaK OPUEHTHPHI JJIsl MOCIEIYIOUIErO
BbIOOpa mipodeccur. Bo3MokHA Takke HHTErparusi OMOJOTMYECKUX 3HAHUM C
COOTBETCTBYIOIIUMH 3HAHUSIMH, TOJYUYCHHBIMU OOYYAIOIIUMHUCS TIPU H3YYCHHUU
bu3UKY, XUMUH, Teorpaduu 1 MaTEMaTHUKH.

CrpykTypa mnporpamMmbl 1o ydyeOHOMYy mnpenmery "buosorus" orpaxaer
CUCTEMHO-YPOBHEBBIM M 3BOJIIOLMOHHBIA TOAXOAbl K HW3YYEHHIO OHOJIOTHUU.
CornacHO UM, U3y4arOTCsl CBOKMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE JIJISI AKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpraHU3alMH, 3BOJIOLMY OPraHUYECKOro MHUpa Ha 3eMiie,
COXpaHeHus1 OMOJIOTUYECKOro pa3HooOpasust anetsl. Tak, B 10 kiacce nuzydarorcs
OCHOBBI MOJICKYJIIPHOW U KJIETOYHOM OHMOJIOTUH, IMOPHUOJIOTMM U OHOJOTHH
pPa3BUTHsI, TEHETUKU MU CEJEKIUU, OMOTEXHOJOTMU U CHUHTETHYECKOW OMOJIOTHH,
aKTyaJu3UPYIOTCS 3HAHUS OOydYarouuxcsi Mo OOTaHUKE, 300JIOTMH, aHATOMUHU,
¢uznonoruu yenoseka. B 11 kiacce uzydarorcst 3BOMIOIMOHHOE YYEHHE, OCHOBBI
9KOJIOTHH M YUeHHE 0 Onocdepe.

VYueOnsiii npeamer  «buonorus»  mpu3zBaH  00€CHEUUTh  OCBOEHUE
OOy4aroIIMMUCS OMOJIOTUYECKUX TEOPUM U 3aKOHOB, MJI€W, TPUHIIUIIOB U MTPaBUJI,
JIeXKAIMX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTHUHBI MUPA, 3HAHUM O
CTPOCHHHM, MHOTO000pa3MM U OCOOCHHOCTSX KIETKH, OpraHu3Ma, MOMyJIsIuH,
OMOIIEHO3a, SKOCUCTEMBI, O BBIIAIOIIUXCS HAYYHBIX JOCTH)KEHHUSAX, COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH, TPUKIIAAHBIX aCleKTaX OMOJIOTMYECKUX 3HaHuu. J{is
pa3BUTHS M TOJAJEpKaHUS HHTepeca OOydarmuxcsd K OHOJOTMM Hapsiay co
3HAYUTEITHLHBIM 00BEMOM TEOPETUYECKOTO MaTepuala B COJACPKAaHUM MPOTPAMMBI
no OHMOJIOTMH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJICHMS M PAa3BUTHS
TOM WJIM MHOM 00J1acTH OMOJIOTHH, BKJIAJIOM OT€YECTBEHHBIX U 3apyOEKHBIX YUEHBIX
B pPEIICHHE BAXKHEUIINX OMOJOTMYECKUX U IKOJIOTMUECKHUX MPOOIIeM.

Lenp n3yuenus yueOHoro npeamera «bruonorus» Ha yriiyoJ€HHOM YpOBHE —
OBIAJICHUE  OOYy4alOUIMMHCS  3HAHUSAMHU O  CTPYKTYpHO-(PYHKIIMOHATHHON



OpraHM3allMd JKUBBIX CHUCTEM pPa3HOrO paHra M NpUOOpPETEHHE YMEHUM
UCIIOJIb30BaTh 3TH 3HaHUS B (JOPMUPOBAHMU HMHTEpECa K ONpeAesIEHHON 00sacTu
npo(eCCUOHATIBHON JIESITENIbHOCTH, CBSI3aHHOW C OHoJiorueil, wnm K BBIOOPY
y4eOHOT0 3aBeICHUS IS MIPOIOJIKEHHSI OMOJIOTUYECKOTO 00pa30BaHusI.

Joctmxenne wenu u3ydeHus ydeOHoro mpeamera «buomorus» Ha
yIi1yOlIEHHOM YPOBHE 00€CTIEUMBACTCS PELICHUEM CIIENYIOIIMX 3a/1a4:

OCBOEHHUE O0YYAIOIIMMHUCA CUCTEMBI OMOJIOTMYECKUX 3HAHUMN: 00 OCHOBHBIX
OMOJOTMYECKUX TEOPUSX, KOHLEMIHIX, TUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSX H
npaBuiax, COCTABISIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KaPTUHY MHUPA; O
CTPOEHWUH, MHOTOOOpa3uu MU OCOOCHHOCTSX OWOJOTHYECKUX CHCTEM (KJICTKa,
OpraHu3M, MONyJsus, BUA, OMOreo1eHo3, ouocdepa); 0 BbIIAIOUUXCS OTKPBITUIX
Y COBPEMEHHBIX MCCIIE0BAaHUAX B OMOJIOTUY;

O3HAaKOMJIEHUE OOYy4YaloIMXCd C METOJAAMH IIO3HAHUS >KUBOW MPUPOJBI:
UCCJIEIOBATEIbCKUMU  METOJaMU  OMOJIOTUYECKHX HayK (MOJEKYJISIpHOW U
KJIETOYHOW OMOJIOTHH, SMOPUOJIOTUN U OUOJIOTUU Pa3BUTHUS, TEHETUKU U CEJIEKIINH,
OMOTEXHOJIOTUM M CHUHTETHYECKOW OWOJIOTMH, MaJ€OHTOJIOTHH, 3KOJIOTUN);
METOJJaMU CaMOCTOSTEJIBHOIO IPOBEIEHUSI OMOJIOIMYECKUX MCCIEA0BaHUN B
naboparopurn U B nOpupone (HaOMOJAEHUE, U3MEpPEHHUE, HSKCIECPUMEHT,
MOJICTUPOBAHUE);

OBlaZicHue OOy4YalolUMHUCS YMEHHUSIMU: CAMOCTOATEIBHO  HaXOJHWTh,
aHaJIM3UPOBaTh W HCIIOJIB30BATh OMOJIOTMUYECKYI0 HH(QOpPMAIMIO; TOJIb30BAThCS
OMOJIOTMYECKOM TEPMUHOJOTUEH M CUMBOJMKOM; YCTAaHABIMBATH CBS3b MEXIY
pa3BUTHEM OHMOJIOTUM M  COLMAIBHO-3KOHOMUYECKUMH M  HKOJIOTHYECKUMU
npoOjemMaMu 4YeOBEYECTBA; OLICHUBATh IOCIEACTBUS CBOEH JEATEIBbHOCTH 10
OTHOILIEHUIO K OKpYXarollel NpupogHOW cpene, COOCTBEHHOMY 3J0pPOBbIO U
3I0POBBIO  OKPYXKAIOIIUX  JIIOJIeH; OOOCHOBBIBAaTH W COOMIOJATH  MEPBI
npoPHIaKTUKKA MH(QEKIIMOHHBIX 3a00J€BaHUl, MpaBUiIa MOBEACHUS B MPUPOJE U
oOecrieueHusi 6€30MacCHOCTH COOCTBEHHOW >KM3HENEATEIbHOCTH B YPE3BBIYANHBIX
CUTyallUsiX TNPUPOAHOTO UM  TEXHOTEHHOIO0  XapakTepa; XapaKTepU30BaTh
COBpEMEHHbBIEC HAyYHbIE OTKPBITUS B 00J1aCTH OHOJIOTHH;

pa3BUTHE Y 00YUAIOIINUXCS HHTEIUIEKTYaIbHBIX M TBOPUYECKUX CIIOCOOHOCTEH B
Ipolecce 3HAKOMCTBAa C  BBIJAIOIIUMUCS OTKPBITUSMHU W COBPEMEHHBIMU
UCCJIEIOBAHUSIMU B OHMOJIOTHM, PEIIAEMbIMU €10 MPOOJIeMaMH, METOJ0JIOrHei
OMOJIOTMUYECKOT0 UCCIIEA0BAHNS, TPOBEACHUS SKCIIEPUMEHTAIBHBIX UCCIIEI0BaHUM,
perieHus: OMOJIOTHYECKUX 3a]lad, MOJCIUPOBAHUS OUOJIOTHYECKUX OOBEKTOB U
MPOLIECCOB;

BOCIIUTAHUE Yy 00YYaIOIUXCsl [IEHHOCTHOTO OTHOILIEHUS K KUBOW MPHUPOJE B
LEJIOM M K OTJEIbHBIM €€ 00bEeKTaM U SIBJICHUSIM; (POPMHUPOBAHUE IKOJIOTHUECKOM,



TeHEeTHYECKOM IPaMOTHOCTH, 00IIIeH KyJIbTYphl MOBEJICHUS B IPUPOJIE; HHTETpALluU
€CTECTBEHHO-HAYYHBIX 3HAHUI;

npuoOpeTeHrue  OOy4YaloIIMMHUCS  KOMIIETEHTHOCTH B palMOHAJIBLHOM
MIPUPOIOTIOIH30BaHNUH (COOTIOICHIE TIPABIII TIOBEICHHUSI B IPUPO/IC, OXPAHbI BUJIOB,
IKOCUCTEM, Omocheprl), COXpaHEHHWH COOCTBEHHOTO 3/I0POBbSI M 3I0POBBS
OKpYXXKalOIUX  Jrojied  (coOmromeHuss Mep NporiakTUku — 3a00JieBaHUH,
oOecrieueHne 0€30MaCHOCTH JKU3ZHENEATENbHOCTH B YPE3BBIUAMHBIX CUTYaIUsAX
OPUPOAHOTO ¥  TEXHOTCHHOTO  XapakTepa) Ha OCHOBE  HCIOJb30BaHUS
OMOJOrMYECKUX 3HAHU U YMEHUH B TOBCEAHEBHOM KU3HU;

CO37aHWe  YCIOBUH  JUIsI  OCO3HAHHOTO  BBIOOpa  OOYYaIONUMUCS
WHIUBUTy aJIbHON oOpazoBarenbHON TPaeKTOPUH, CIOCOOCTBYIOIIEH
nocJIeyIoeMy Tpo(ecCHOHaTbHOMY CaMOOIPEACICHUIO, B COOTBETCTBUU C
WHIUBUTYyJIbHBIMUA HHTEPECAaMH M IIOTPEOHOCTSIMH PETHOHA.

OO111ee YMCI0 YacoB, OTBEICHHBIX Ha M3y4YeHHE OHMOJIOTMU Ha YIIIyOJIEeHHOM
YpOBHE cpeaHero obiero oopazoBaHus, coctasiser 204 gaca: B 10 kmacce — 102
yaca (3 4aca B Heneno), B 11 kimacce — 102 yaca (3 yaca B HezIelo).

OT60p opraHu3arMoHHBIX (OPM, METOJIOB M CPEACTB OOyYeHHUS OHUOJOTUH
OCYIIECTBIISAETCS ¢ YIETOM CHEIU(UKH ero COJAep KaHWs W HaIMpaBJICHHOCTH Ha
MPOJOJDKEHNE  OMOJOTHYECKOro 00pa3oBaHMs B OpraHU3AlMSIX  CPEIHETO
poheCCHOHAIILHOTO M BBICIIIETO 00pa30BaHUs.

O0s13aTeIbHBIM YCIIOBUEM IPU O0YYEHUU OMOJIOTHN HA YTIyOJIEHHOM YpOBHE
SBJIICTCSI TIPOBENICHUE JTA0OOPATOPHBIX M TpPAaKTHYeCKUX padoT. Takxke ydactue
OOyYaroIMXCcs B BBITOJTHCHUH TMPOCKTHBIX M YYEOHO-MCCIIEIOBATEIBLCKUX PaldoT,
TEMaTHKa KOTOPBIX OMPEACIIICTCS YUUTEIIEM Ha OCHOBE HMEIOIITMXCSI MaTepUaTbHO-
TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOJIHBIX YCIOBHM.



COJEPXAHUE OBYUYEHUA
10 KIIACC

CopnepkaHue mporpaMMbl, BBIIECIIEHHOE KYPCUBOM, HE BXOIOUT B IMPOBEPKY
rocynapctBeHHo# utorooi arrecraiuu (I'MA).

Tema 1. BuoJsiorns Kak HaykKa

CoBpeMeHHass OMoJIorus — KOMIUIEKCHasl Hayka. KpaTkas uctopus pa3BUTHS
Ouonoruu.  buonormdyeckue HaykKMu M HU3y4yaeMble MMH  MOPOOJIEMBI.
dyHIaMEHTalbHbIC, NPUKIAIHBIE MW TOUCKOBBIE HAy4YHbIC HCCICIOBAaHUS B
OHOJIOTUH.

3HayeHue Ouosoruu B (HOPMUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAYYHOM
kaptuHbl Mmupa. IIpodeccun, cBszaHHbie ¢ Ouonorueil. 3HadyeHUE OHOJIOTHH B
[PAKTUYECKOM JEATEIIbHOCTA 4YEJIOBEKa: MEIULMHE, CEIbCKOM XO35MCTBE,
IIPOMBILIJIEHHOCTH, OXPaHE IPUPOJBL.

JleMoHCTpauumn

[Toptpetsi: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsun, V.
I'apen, I'. Mengens, B. . Bepnanckuu, U. I1. I1aBnos, . . Meunukos, H. 1.
Basunos, H. B. Tumodees-Peconckuii, JIx. Yorcon, ®. Kpuk, /1. K. benses.

Tabmuupl U cxembl: «CBsi3b OUOJOTUM C JIPYrMMU Haykammuy, «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7KuBble cucTeMbl U UX U3YyYeHHUE

KuBble cucteMbl Kak mpenMer u3ydeHus Ouonoruu. CBOMCTBA >KHBBIX
CUCTEM: €IMHCTBO XMMHYECKOIO COCTaBa, JUCKPETHOCTb U  LEJIOCTHOCTD,
CIOXXHOCTh M YIOPSAIOYEHHOCTb CTPYKTYpPhI, OTKPBITOCTh, CaMOOpPraHU3alusl,
CaMOBOCIIPOU3BEIEHUE, PA3IPAKUMOCTh, U3MEHUYNBOCTD, POCT U PA3BUTHE.

YpOBHM OpraHus3aldd HKUBBIX CHUCTEM: MOJICKYJSIDHBIM, KIJIIETOYHBIMH,
TKAHEBBIH, OpPraHU3MEHHbBIH, MOMYJISIIIMOHHO-BUIOBOM, AKOCHUCTEMHBIM
(bnoreonenoTuyeckuii), Owochepuniii. Ilporecchl, TpoUCXOIANIME B IKHUBBIX
cucremax. OCHOBHBbIE MNpHU3HAKK KUBOro. JKu3Hb Kak (opma CyIIeCTBOBaHUS
Marepuu. Hayku, n3ydaromime ,uBbl€ CUCTEMbI HA PA3HBIX YPOBHSIX OpTraHU3AIUY.

N3ydenue xuBbIX cucTeM. Meroabl Omonormdeckoi Hayku. HaOmromenwue,
W3MEpPEHUE, IKCIIEPUMEHT, CHCTEMATU3AlMA, MeTaaHanu3. lIoHaTue o 3aBUCUMON U
He3aBUCUMOM IiepeMeHHOU. IlnaHupoBanue »skcnepumenta. IlocraHoBka u
npoBepka rumnote3. Hynesas runote3a. Ilonsitue BBIOOpPKU M €€ JOCTOBEPHOCTD.
Pa3bpoc B Ouonornueckux JaHHbIX. OIlEHKa JAOCTOBEPHOCTH MOJIYYEHHBIX
pe3ynbTaToB. [IpyuuMHBI WCKakeHUs pe3yJIbTaTOB JKcrnepuMeHrta. llonsarue
CTaTHCTUYECKOTO TECTA.

JleMoHCcTpaMu



Tabmuubl u cxembl: «OCHOBHbIE TpPHU3HAKU KU3HW», «buomornueckue
cucrtembl», «CBOWCTBA KUBOW MaTEpUN», «YPOBHU OPraHU3aLMHU KUBOU
npuponb», «CTpoeHHE MKUBOTHOW KIIETKW», «TKaHU KUBOTHBIX», «CHUCTEMBI
OpraHOB YEJIOBEUECKOro opraHusmay», «buoreomenos», «bmochepar, «Metosl
V3yYEHUS )KUBOU MPUPOJIBD».

Oo6opynoBanue: 1abopaTopHOe 000pYyI0BaHKE JIs IPOBEICHUS HAOIIOACHUH,
U3MEPEHUN, IKCIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30oBaHue pa3IMyHBIX METOHNOB IIPH
V3YyYECHUH KUBBIX CUCTEM).

Tema 3. buoJsiorust KjieTKku

Knerka — cTpykTypHO-QYHKIIMOHAJIbHAS e€AMHUIIA KuBOro. Mcropus
oTKpbITUs KieTku. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. [lIBanH,
M. Ilneitnen, P. BupxoB). OCHOBHbIE TMOJOKEHUS COBPEMEHHON KJIETOUHOU
TEOPHUH.

MeTonbpl  MOJIEKYJSIpHOM M KJIETOYHOM  OWOJIOTMM:  MHUKPOCKOIHS,
xpomartorpadus, 3eKTpodope3, METOJ, MEUEHBIX aTOMOB, auddepeHIranIbHOoe
HEeHTpUyTUpoBaHUE, KyJIbTUBUPOBAHUE KIIETOK. M3yuenue ¢urcuposannvix
K1emokK. DIEKTpOHHAasi MUKpockonus. Kougoranvruas muxpockonus. Bumanvnoe
(npudicuzHeHHoe) uzyueHue Kiemox.

JlemoHcTpanuu

[Toptpetsl: P. I'yk, A. JleBenryk, T. llIBann, M. lnelinen, P. Bupxos, K. M.
bap.

Tabnuipl u cxembl: «CBETOBOM MUKPOCKOI», «DJIEKTPOHHBIM MUKPOCKOI,
«Hcropus pazBUTHS METOAO0B MUKPOCKOTTUI.

O6opynoBaHuEe: CBETOBOM MHKPOCKON, MHKPOIPENapaThl PaCTUTEIbHBIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIIETOK.

IlpakTnueckass padora «/3yyeHue METOAOB KJIETOYHOM OUOJIOTUM
(xpomartorpadus, anektpodope3, auddepeHanbHoe EeHTPUGYTHUPOBaHUE,
[1LIP)».

Tema 4. XumMmnueckasi OpraHu3anusa KJIeTKU

XUMHUYECKHM COCTAaB KJIETKU. Makpo-, MUKPO- U YJIBTPAMHUKPOIIJIEMEHTHI.
Bopa u e€ poJib kak paCTBOPUTEIISI, PEArE€HTA, Y4aCTUE B CTPYKTYPUPOBAHUM KIIETKH,
TeIIoperysiuui. MuHepaibHbIe BEleCTBa KIETKH, MX Ouojornyeckast poJib. Posb
KaTMOHOB U aHUOHOB B KJIETKE.

Opranuyeckne BelleCTBAa KIETKU. buonornueckue mnonauMmepsl. benku.
AMUWHOKUCIIOTHBIN cocTaB 0enkoB. CTpyKTyphl O€JIKOBOM MoOjeKyibl. [lepBuuHas
CTPYKTypa Oeika, TeNnTHIHas CBsA3b. BTOopuyHas, TpeTUYHAas, YEeTBEPTUYHAS
CTpykTypbl. Jlenatypauus. CoiictBa OenkoB. Kriaccudukauuss  Oenkos.
buonornyeckue Gpynkmum 6emkoB. [Ipuonsi.



Yraesoael. MoHOCaxapubl, AUCaXapyuibl, OJIMTOCAXapuAbl U MOJIHCAXAPUIBI.
OO6mumii 1IaH CTPOeHUS U (PU3UKO-XMMUYECKHE CBOMCTBA  YIJIEBOJIOB.
buonornyeckue QpyHKIIMM YTII€BOIOB.

Jlumunet. I'uapodunbsHo-TUapOodhoOHbIE cBOMcTBA. Kitaccuduxarius munuaos.
Tpurnunepunbl, ¢GocPoaunuasl, BOCKH, cTepounbl. buomornmueckwe QyHKIUU
munuaoB. OO1Me CBONCTBAa OMOJIOrMUECKMX MEMOpaH — TEKy4eCTh, CIIOCOOHOCTD K
CaMO3aMBbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hyxneunossie kucnotsl. JJHK m PHK. CrTpoeHne HYKJIEHMHOBBIX KHCIOT.
Hyxneorunpl. [lpunnun kommuiementapHoctu. [Ipasmno Yapradda. Crpykrypa
JIHK — nBoiinas crmpans. MectoHaxoxaenne u ouonorndeckue pynkmuu JTHK.
Buasl PHK. ®yukunu PHK B kietke.

Crpoenne monekynsl AT®. Makposprudyeckue cBsizu B Moiiekyine ATO.
buonornyeckue pynkunn AT®. BoccTaHOBIEHHbIE IEPEHOCUMKH, UX (DYHKIIMH B
Kietke. /[pyeue nykneozuompugocghamol (HT®). CexkBenupoBanue [JHK. Memoow:
2eHOMUKU, MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrpykTypHas Ouoiiorusi: OMOXUMUYECKHEe U OMODU3NYECKUE UCCIECIOBAHUS
cocTaBa W MPOCTPAHCTBEHHOM CTPYKTYphl OuOMONeKyl. Mooeruposarue
CMpPYKmMypbl U QYHKYUi OUOMONEKYN U UX Komniekcos. KomnviomepHuiti Ousaun u
opeanuyeckul cCunmes OUOMOJIEKYN U UX HeNPUPOOHBIX AHANO208.

JlemoHcTpanuu

[Toptpetsr: JI. [Tonunr, {x. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankiun, O.
Conrep, C. [Ipy3unep.

Hunarpammel: «PacnpeneneHne XuMAYECKUX 3JIEMEHTOB B HEXKUBOU ITPUPOE»,
«Pacripenenenne XuMU4YECKUX 3JIEMEHTOB B KUBOU MPUPOJEN.

Tabmuubl u cxembl: «llepuoamdeckass Tabnuia XUMHYECKUX JJIEMEHTOBY,
«CTpoeHue MOJIEKYJbl BOJb», «BemectBa B coctaBe opraHu3moBy, «CTpoeHue
MOJIEKYJIbI  Oenikay, «CTpyKTypbl O€lIKOBOM MOJIEKYyJbl», «CTpoeHHEe MOJIEKYJ
yrieBonoBy», «CTpoeHne MoOJeKyn JUnuaoBy», «HyKIeMHOBBIE KHUCIOTBDY,
«Ctpoenue Mosnekyiabl ATDy.

O6opynoBaHue: XuMUYECKasi MOCyaa U 000pyI0BaHHUE.

JlabopaTtopnasi pabora «O0HapyxkeHHE OEITKOB C TTOMOIIBIO KaYeCTBEHHBIX
peakuuii».

JlaGoparopHasi pabora «VccrnenoBanue HyKIIEMHOBBIX KUCIIOT, BBIICIEHHBIX
U3 KJIETOK Pa3JIMYHBIX OPTraHU3MOBY.

Tema S. CTpoeHue u QyHKIMH KICTKH

Tumnbl KIETOK: JyKapuoTHYecKas U Mpokapuotuyeckas. CTpyKTypHO-
(GyHKUIHOHATIBHBIE 00pa30BaHUs KIETKH.



CrpoeHue npokapuoTHueckoi kieTku. Knetounas crenka 0akTepuii U apxeil.
OcoOeHHOCTH CTpOEHMsI TeTepoTpodHONH U aBTOTPOPHOU MNPOKAPUOTHUECKUX
KJIETOK. MecTo U poJib TPOKapuoT B OMOIIEHO3aX.

Crtpoenne 1 GyHKIIMOHUPOBAHKE dyKAPUOTHUECKON KIeTKH. [mazmaTnyeckas
MeMOpaHa (turazmanemma). CTpykTypa Mia3MaTHYecKor MeMOpaHbl. TpaHCHopT
BEILIECTB Yepe3 IIa3MaTHIECKYI0 MeMOpaHy: accuBHbIN (Muddy3us, odaerdéHuas
nuddys3ust), akTUBHBIM (MIEPBUYHBIA M BTOPUYHBIA aAKTUBHBIA TPaHCHOPT).
[Tomynponumaemocts MeMOpaHsbl. PaboTa HaTpHil-KaaueBoro Hacoca. DHIOUUTO3:
MUHOINTO3, (aronuTo3. Dk301uTo3. Kinetounas crenka. CTpykrypa u (QyHKITUH
KJIETOYHOW CTEHKHU pacTEeHUM, rpuOoB.

[Murorasma. [{uto3onb. [utockener. JIBuxeHue muTomiazmbl. OpraHou/IbI
kieTku. OTHOMEMOpaHHbIE OPTaHOUIBI KIETKH: dHAoIIa3Marnueckas ceth (I11C),
anmapat [ oNbIXH, IJM30COMBI, WX CTpoeHHEe # (QyHKIMU. B3auMoCBs3b
OJTHOMEMOpPAHHBIX OPTaHOUAOB KieTkH. CTpoeHHE TPaHYISPHOTO PETHKYJIyMa.
Mexanuszm nanpaenenus 6enxog ¢ IIIC. Cunte3 pacTBOpUMBIX OenkoB. CHUHTE3
KJIETOUYHBIX MeMOpaH. [ maakuii (arpanyysipHbIN) SHAOIIA3MATHYECKUI PETUKYITYM.
CekperopHast ¢yukuus annapara [onbxu. Moodugukayus benxkos 6 annapame
Tonvoorcu. Copmupoexa 6enkos 6 annapame [ onvooicu. TpaHCTOPT BEIIECTB B
KJIeTKe. Bakyonu pacturenbHbIX KIeToK. Kitetounslii cok. Typrop.

[TomyaBTOHOMHBIE ~ OpPraHOMJIBI  KJIETKH:  MHUTOXOHJIPUH,  TUJIACTHJIBI.
Ilpoucxoorcoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepeockosckuii,
JI. Mapeynuc). Ctpoenne u (yHKIIMM MUTOXOHJpUN u mactun. llepBuunsble,
BTOPHYHBIC M CJIOKHBIC TIACTUBI (DOTOCHHTE3UPYIOIINX dYKApHOT. XIJIOPOILJIACTHI,
XPOMOILIACTHI, IEUKOIJIACTHI BBICIIIUX PACTEHUI.

HememOpanubie opranouabl kiaetku CTpoeHue W (PYHKIIMM HEMEMOpPaHHBIX
OpraHouI0B KJICTKH. PuGocompr. IIpomescymounvie Qunramenmol.
MukpodunamMeHTsl. AKmuHogvle Muxkpoguiamenmol. MBIIICUHBIE  KJICTKH.
AKmuHo8ble KOMNOHEeHmMbl HeMbluleyHblX Kiemok. MukpoTpyoouku. KierouHbii
nentp. CrpoeHwe U JBUKEHUE IKIYTUKOB U pecHUYEK. MUKpOTPyOOUKH
nuToriasMel. Llentpuons. benku, accoyuuposanmvie ¢ MuKpoguiameHmamu u
muxpompybouxamu. Momopnuvle benxu.

Anpo. O6osouka sapa, XPOMATHH, KapHOILJIa3Ma, SAPBIIIKA, UX CTPOSCHUE U
bynkuuu. SnepHbiii OenkoBbl MaTpukc. IIpocTpaHCTBEHHOE pPacHoJIOKEHHE
XpoMocoM B uUHTep(ha3sHOM siape. Iyxpomamun u cemepoxpomamut. benku
XpOMaTHHA — THUCTOHBL. /{uHamuka s0epHOlU 00010uKku 6 mumose. AHoephbiil
MPAHcnopm.

Knerounsle BrmtoueHus. CpaBHUTEIbHAS XapaKTEPUCTHKA KIETOK DYKapHOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHON).

JleMoHCTpanumn



[Toptpetsr: K.C. MepexkoBckuid, JI. Maprymuc.

Tabmuupbl u cxembl: «CTpoeHUE SYKApUOTHUECKOW KIeTkn», «CTpoeHue
KUBOTHOM  KJIETKW», «CTpoeHue  pacTUTENbHOM  KIeTku», «CTpoeHue
MUTOXOHAPHI, «Aapo», «CTpoeHre NPOKaPUOTHIECKOU KIETKN.

OOopynioBaHHEe: CBETOBOM MMKPOCKOIN, MHKpPOIpEnaparsl pPacTUTENIbHbIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaTbl OaKTepUabHbBIX KIETOK.

Jlabopatopuasi padora «l3yyeHue CTpPOGHHMS KIETOK Ppa3IMYHBIX
OpraHUu3MOB).

IIpakTuyeckas padora «l3ydyeHue CBOMCTB KJIETOUHOI MEMOpaHbD.

Jlaboparopnass paGora «lccnenoBanue miazMonM3a M JIEIJIa3MOJIU3a B
PaCTUTENBHBIX KIETKAX).

IIpakTnueckas padora «/3yueHne NBUKEHUS HUTOIIa3Mbl B PACTUTEIbHBIX
KJIETKaxX».

Tema 6. O0OMeH BelleCTB M NPeBpalleHUE JHEPIUH B KJIETKe

AcCUMMIIALINS ¥ TUCCUMIIISIIMS — IBE€ CTOPOHBI MeTabommn3Ma. Tumnsl oomMeHa
BEUIECTB: aBTOTPO(PHBIA U TeTepOoTpOPHBIA. YdacThe KHUCIOpoAa B OOMEHHBIX
npoueccax. JHepreTuueckoe oOecnedeHue KieTku: npespauieHne ATO B
oOMeHHBIX Tporeccax. DepMEHTaTUBHBIA XapakTep peakiuuid KIETOYHOTO
Metabonuzma. DepMeHThl, HUX CTPOCHHE, CBOMCTBA W MEXaHHU3M JEHUCTBUSI.
Kodepmentsl. OTinnuusi pepMEeHTOB OT HEOPraHWYECKUX KaTajau3aTopoB. bemku-
aKTUBATOPHI M OCJIKU-UHTHOUTOPHI. 3aBUCUMOCTh CKOPOCTH (DEPMEHTATUBHBIX
peakuuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUuHBI CHUHTE3 OPraHUYECKHX BEHIECTB B KiIeTKe. DOTOCUHTES.
AHOKCcuceHHbIll U OKCcuceHHbll omocunme3 y obaxkmepuii. Ceemocodouparoujue
nueMeHmbvl U NUSMEeHmMbvl peakyuoHHo2o yenmpa. Poiap XJIOpOIIacToB B IpoLecce
dborocunTe3a. CBeroBas u TeMHOBas ¢aspl. Pomoovixanue, Cs, Cy. u CAM-munwvi
¢domocunmesa. IlpogyKTUBHOCTH POTOCUHTE3A. BiusiHue pa3anuHbIX PaKkTOpoB Ha
CKOpOCTh (poTOCHHTE3a. 3HaUeHNE (POTOCHHTE3A.

XEeMOCHUHTE3. PaznooGpasue OPraHU3MOB-XE€MOCUHTETUKOB:
HUTPUPUITUPYIOIHE OaKTepUH, >KeIe300aKTepuu, cepoOaKTepuu, BOIOPOJIHBIE
OakTepuu. 3HaYCHNUE XEMOCHHTE3a.

AHa3poOHble opranu3Mbl. Buabsl Opoxxenus. IIpoaykTel OpokeHHS U HUX
WCIIOJIb30BAaHUE YEJIOBEKOM. AHA3pOOHbIE MHUKPOOPraHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTUH U BO3OYyAUTENN OOJIC3HEH.

AspoOHbIE OpraHU3MBI. Oranbl HSHEPreTUYECKOTO oOMeHa.
[ToaroroBUTENbHBIN 3TaM. [ TUKOIN3 — OECKUCIOPOIHOE PACIICTICHUE TIIFOKO3HI.

buonornyeckoe okuclIeHHE, WIH KIETOYHOE JibIxaHue. Poib MUTOXOHIpHIL B
npolieccax ouosornyeckoro okucienus. Luknnueckue peakunn. OKUCIUTETbHOE
dbochopunupoBanue. Iuepaus memoparnno2o epaduenma npomonos. Cunmes ATD:



paboma npomonnou ATD-cunmaszwvl. llpeumymiecTBa a’poOHOro MyTd oOMeHa
BEIECTB Iepes aHadpoOHbIM. D(PPEKTUBHOCTD SHEPTETUUECKOTO OOMEHA.

JdeMoHCcTpaIuA

[Toptpetsr: k. IIpuctiu, K. A. TumupsizeB, C. H. Bunorpanckuii, B. A.
Ourensrapar, [1. Mutuemnn, I'. A. 3aBap3uH.

Tabnuupl 1 cxembl: «DOTOCHHTE3Y», « IHEPreTHUECKUl 0OMen», «buocunres
oenkay, «CtpoeHue pepMeHTa», « XeMOCHUHTE3Y.

OOopynioBaHHE: CBETOBOM MHKPOCKOI, 00OpPYIOBAHHE JJII HMPHUTOTOBIICHHUS
MOCTOSIHHBIX M BPEMEHHBIX MUKPOIPENapaToOB.

JlaGopaTopHas pa6ora «/3yueHne KaTaIMTHYECKOW aKTUBHOCTU (PEPMEHTOB
(Ha mpuMepe aMuiIa3bl UM KaTaiasbl).

JlaGopaTtopnas pabora «U3ydeHue (EepMEHTATUBHOTO pacCILEIICHUS
NEPOKCHUAA BOJIOPOAA B PACTUTEIbHBIX U AKUBOTHBIX KIIETKAX).

JlabopaTtopnass padora «CpaBHeHue mporieccoB  (OTOCHMHTE3a U
XEMOCHHTE3a».

JlaGopaTophas padora «CpaBHEHUE NPOLIECCOB OPOXKEHUS U ABIXAHUS.

Tema 7. HacaeacrBenHass uHGopManus U peaju3anus eé B KiIeTKe

Peakiuun matpuyHoro cunres3a. [I[pUHLIMI KOMIJIEMEHTAPHOCTH B PEaKLUAX
MaTpPUYHOIO CHHTEe3a. Peannszanus HacineAcTBEHHOW MHpopManuu. ['eHeTHuecKkuit
KOJI, €ro cBoucTBa. TpaHckpunius — MarpuuHbeli cuHTe3 PHK. IlpuHumme
TPAHCKPUIIMU: KOMIUIEMEHTAPHOCTh, AHTUIIAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 syxapuomuueckou knemke. Hexooupyrowue PHK.

Tpancisauus u e€ stansl. Yuactue TpancnoptHbix PHK B OnocunTtese Genka.
VYcnoBuss OuocuuTe3a Oenka. KoaupoBanwe amuHOKuCIOT. Ponp pubocom B
OouocuHTese Oenka.

Cogpemennvie npedcmasnenus o cmpoenuu 2eHos. OpraHuzanusi TeHOMa y
POKApUOT U DYKAPUOT. Perynsuus akTUBHOCTH T'€HOB y MpOKapuoT. ['mmoresa
onepoHa (®. Kaxo6, XK. Mano). Moaexynsaprvle Mexanuzmvl IKCHPECCUU 2eHO8 Y
aykapuom. Ponbv xpomamuna 6 pezynayuu pabomul 2enos. Perynsauns oOMEHHbIX
MPOLIECCOB B KJIeTKe. KileTouHbIN roMeocTas.

Bupycel — HekieTounbie (OpMBI )KU3HU U 00JIMTaTHBIC TTapa3uThl. CTpoeHHE
MPOCTBIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKusHeHHbll YUK
JIHK-cooepocawux eupycos, PHK-codepocawux eupycos, o6axmepuogazos.
Obpamuas mpauckpunyus, pesepmasa, uHmezpasa.

BupycHsbie 3a00eBanms 4enoBeka, )kuBoTHbIX, pacternii. CITNJ], COVID-19,
COLIMAJIbHBIE U MEJAMIIMHCKUE TTPOOIEMBI.

buoungpopmamura: unmeepayua u anaruz 6onvuiux maccueos («bigdata»)
CMPYKMYPHBIX OUoI02UYecKux oanHvlx. Hanomexuonocuu 6 ouonocuu u meouyute.
Ipoepammupyemole pynukyuu 6enxos. Cnocobvl 00cmasKu 1eKapcms.



JdeMoHCcTpaMu

[Toptpetsl: H. K. Konbios, . Y. IBaHOBCKUIA.

Tabnuiel U cxembl: «buocuHTe3 Oenkay, «I'eHeTHYeCKuil Koy, «Bupyche»,
«bakTepruodarmy.

IIpakTnueckas padora «Co3znaHnue MOJCIIH BUPYCAY.

Tema 8. ZKuzHeHHBIH HUKJ KJICTKH

Knerounslii 1uki, ero mnepuoabl M peryisiuusa. WMurtepdaza u Mutos.
Oco0eHHOCTH TPOIECCOB, MpoTekarommx B uHTepdasze. I[loaroroBka kieTku kK
nenenuto.  [IpecunteTmyeckuii  (MOCTMUTOTUYECKUM),  CHUHTETHYECKHU U
MOCTCUHTETHYECKHUH (MPEMUTOTHIECKUH ) TIEpUOBI HUHTEP(A3HI.

Martpuunsbiii cunre3 JJHK — pemnukanus. Ilpunnuner perumkannun JIHK:
KOMILUIEMEHTAPHOCTh,  MOJIYKOHCEPBATUBHBII  CHUHTE3, AHTUNAPAIUIECIBHOCTb.
Mexannsm permmkanuu JIHK. Xpomocomel. Ctpoenue xpomocoM. Tenomepsl n

TeroMepaza. XpPOMOCOMHBIM HAaOOp KJIETKM — KapuoTUll. JIUMIouaHbId W
rariouaHblid  Habopsl  XpoMocoM. ['omonoruunbie XpomMocombl. [lonoBbie
XPOMOCOMBI.

JHenenue kinetku — MuTo3. CTauu MUTO3a U IPOUCXOISIIINE B HUX MPOIIECCHI.
Tunbl Muto3a. Kapuoknnes n nutokunes. buonornyeckoe 3HadeHuE MUTO3A.

Perynsnust MUTOTHYECKOTO IMKJIA KIETKH. [IporpamMmmupyemasi KieTodHas
ru0esb — anomnTo3.

Knerounoe sapo, XpoMocombl, (DyHKIIMOHAIbHAs TeHOMHKA. Mexanuszmuol
npoaughepayuu, oughgpepenyuposku, cmaperus u eubeau kKiemox. «lL{ugpposas
KliemKkay» — ououngopmamuyeckue Mooeiu GyHKYUOHUPOBAHUSL KIIeMKU.

JleMoHCTpauumn

Tabmuiel 1 cxeMbl: «OKW3HEHHBIH IUMKI KIETKW», «MmuT03», «CTpoeHHe
xpomocom», «Permukarus JJHK.

O6opyaoBaHKEe: CBETOBOM MUKPOCKOT, MUKpOIpenapathl: « MUTO3 B KJIETKaX
KOPEIIKa JIyKa.

JlabopaTtopnass  pabdora  «/3ydyeHMe  XpoOMOCOM  Ha  TOTOBBIX
MUKpOIpenaparax.

JlabopaTtopHnasi padora «HabmroneHre MuTo3a B KJIeTKaX KOHYMKA KOPEITKa
JyKa (Ha TOTOBBIX MUKPOIIpENapaTax).

Tema 9. Crpoenue u GyHKIMH OPraHU3MOB

buonorunueckoe pazHooOpasue OpraHU3MOB. OnHOKIETOYHBIE,
KOJIOHMAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOEHHOCTH CTPOCHHUS U KU3HEEATSIIBHOCTH OHOKJIETOYHBIX OPTaHU3MOB.
baktepuu, apxeuw, OJHOKJIETOYHBIC T'PHUOBI, OJHOKJIETOYHBIE BOJOPOCIH, APYTUe
npotucThl. KosloHnansHbIe OpraHu3MBbI.



B3auMoCBsI3p 4AaCTEl MHOTOKJIETOYHOI'O OpraHu3ma. [KaHW, OpraHbl H
cucteMbl opranoB. OpraHusM Kak eInHoe 1enoe. ['omeocras.

Txanu pactenuid. TUIIBI paCTUTENLHBIX TKaHEW: 00pa3zoBaTeIbHAasl, TOKPOBHAS,
IpOBOJSIIAs, OCHOBHAs, MexaHumdeckas. OCOOEHHOCTH CTpoeHHs, (PyHKUUNA U
PACIIOJIOKEHUS TKAHEN B OPraHaX PaCTCHUM.

TkaHU KMBOTHBIX M Y€JIOBEKAa. [HIbI )KUBOTHBIX TKAHEW: AIUTEIUAJIbHAs,
COCJIMHUTENbHAS, MblllIeyHasi, HepBHas. OCOOEHHOCTH CTpOeHUs, (YHKIMA U
PAaCIOJIOKECHUS TKAHEW B OPraHax KUBOTHBIX U YEIIOBEKA.

Opransl. BereratuBHbie W T'eHEpaTUBHbIE OpraHbl pacTeHuid. OpranHbl U
CHUCTEMBI OPTraHOB KUBOTHBIX U 4YeoBeKa. OYHKIIMK OPraHOB U CUCTEM OpPraHOB.

Onopa Tena opranu3moB. Kapkac pacrenuii. CKeneTbl OJHOKIETOYHBIX H
MHOTOKJIETOYHBIX )KUBOTHBIX. HapyKHbII1 1 BHyTpeHHUN cKeseT. CTpOEHUE U THUIIbI
COCIMHEHNS KOCTEMN.

JIBuxeHne  opraHum3MoB. JIBM)KEHHWE  OJHOKJIETOYHBIX  OPraHU3MOB:
amME0oUIHOE, KTYTUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PACTCHHI:
TPOIIU3MBI M HACTUHU. JIBHJKEHME MHOTOKJIETOYHBIX >XMUBOTHBIX M YEJIOBEKA:
MblleyHas cucreMa. Pediiekc. CkeneTHbie MBIIIIBI U UX paboTa.

[Tutanue opranusmos. llornomeHne Boabl, YIIIEKUCIOr0 ra3a U MUHEPAIbHBIX
BEIIECTB  pacTeHusMu.  llurtanme  KUBOTHBIX.  BHyTpumosocTHOoe
BHYTPUKIIETOUYHOE TNUIIEeBapeHue. [IuTaHne MO3BOHOYHBIX MUBOTHBIX. OTHENbI
MULIEBAPUTENBHOTO TpakTa. [lumeBapurenvHble xene3bl. llnmieBapurenbHas
CUCTEMA YEJIOBEKA.

Jpixanue opranu3mMoB. Jlpixanue pacteHui. Jlpixanue ;kuBOTHbIX. {uddy3us
ra3oB 4epe3 NOBEPXHOCTh KiIeTKU. KoxkHoe npixanue. /[prxarenbHas NOBEPXHOCTD.
KabepHoe u nérounoe npixanue. J[pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOIIMOHHOE  YCJIOKHEHUE CTPOCHUSI JIETKUX TO3BOHOYHBIX JKUBOTHBIX.
JlprxaTenpHasi cucTema 4esioBeka. MeXaHu3M BEHTWISIUUM JETKUX y TTHI] U
MJIEKOTUTaromuX. Perynsius npixanus. JlpixareabHble 00bEMBI.

TpaHcnopT BEWIECTB Yy OPraHU3MOB. TpPaHCIOPTHBIE CHUCTEMBI PACTECHUM.
Tpancnopt BewecTB y JKUBOTHBIX. KpOBEHOCHass cucrema U €€ OpraHbl.
KpoBeHocHasi cucteMa TIO3BOHOYHBIX JKMBOTHBIX U uenoBeka. Cepaue,
KPOBEHOCHBIE COCyAbl M KpoBb. Kpyru kpoBooOpaiiieHus. DBOJIOIUOHHbBIC
YCJIO)KHEHUSI CTPOEHHUSI KPOBEHOCHOM CHUCTEMBI IMO3BOHOYHBIX JKUBOTHBIX. PaboTa
cepaua v €€ peryJisius.

Brinenenue y opranu3mos. Beijienienue y pacteHnil. BeiaeneHue y )KUBOTHBIX.
CokpaturenbHble Bakyonu. Opranel BblaesieHus. DunbTpanus, Cekpeuus u
oOpaTHOE BcCachlBaHHWE KaK MEXaHU3Mbl paOOThl OpraHoB BbiAejeHus. CBS3b
MOJIOCTH TeJa C KPOBEHOCHOM M BBIJICIUTEIBHOM cuUcTEMaMu. Breigenenue y



MO3BOHOYHBIX JKUBOTHBIX M yenoBeka. [louku. CtpoeHue u (HyHKIMOHUPOBAHUE
He(dpona. OOpazoBaHHE MOYH Yy YeJIOBEKaA.

3amyra y OpraHu3MoOB. 3aliuTa y OJHOKJIETOYHBIX OpraHu3moB. CHopsl
OaKTepHil M LUCTHI MPOCTEHIINX. 3alUTa y MHOTOKJIETOUHBIX pacTeHui. KyTukyna.
CpencrBa NacCCUBHOM M XUMUYECKOM 3aIlIUThl. OUTOHIINIBI.

3ammTa y MHOTOKJIETOYHBIX JKUBOTHBIX. [IOKpOBBI M WX TNPOU3BOAHBIE.
3amura opranusma oT OoinesHeil. IMmyHHast cuctema denoBeka. KieTouHblii u
TYMOpPAJIbHBIA HUMMYHUTET. BpoXAEHHBIH H TPHOOPETEHHBIA crenu(uuecKuii
UMMYyHUTET. Teopus KiIOHaIbHO-celeKkTuBHOro ummynurera (I1. Opaux, @. M.
bepuer, C. Tonerasa). BocanurenbHble OTBETHI OPraHu3MOB. Posib BpOKIEHHOTO
UMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUII.

PazgpaxkxumocTte ¥ peryisuus |y OpraHusMmoB. PasgpaxumMocts y
OJTHOKJIETOYHBIX OpraHu3MoB. Takcucsl. Pa3apakuMOCTh U perymisains y paCTEHUN.
PocToBble BelecTBa 1 X 3HAYCHHUE.

HepBHast cucremMa u pedrexTopHas peryssiius y >XUBOTHBIX. HepBHas
CUCTEMA U €€ OTIEIBl. DBOIOLIHUOHHOE YCIOKHEHNUE CTPOCHNS HEPBHOM CUCTEMBI Y
AKUBOTHBIX. OTIENbl TOJOBHOIO MO3ra IO3BOHOYHBIX >KMBOTHBIX. Pediexc u
pediiekTopHas ayra. be3ycioBHBIE U YCIOBHbBIE PE(DIICKCHI.

['ymopanpHas perynsuus W 3HAOKPUHHAS CHCTEMA YXMBOTHBIX M YEJIOBEKA.
JKenesbl 3HAOKPUHHON CUCTEMBI U KX TOPMOHBIL. J[eiicTBHUE TOPMOHOB. B3anMOCBsI3b
HEPBHOU U SHIOKpUHHOM cucteM. [ unoranamo-runoduszapHas cucrema.

JleMmoHCcTpauumn

[Toptper: U. 11. I1aBnos.

Tabnuupl U cxembl: «OIHOKJIETOUYHBIE BOAOPOCIH», «MHOTOKIETOYHBIC
Bojopociny, «bakrepumn», «lIpocreiimme», «Opranbl LBETKOBBIX PacTEHUN,
«CucTteMbl  OpPraHoB TO3BOHOYHBIX JKHUBOTHBIX», «BHyTpeHHee CTpOEHHE
HaceKoMbIX», «TkaHu pacrenuit», «KopHeBble cuctembl», «CTpoeHHEe CTeOs»,
«CTpoeHue NHCTOBOM IUIACTUHKM», «TKaHM KUBOTHBIX», «CKEIeT 4YelOBEKay,
«IInmeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpixarenbHas

CHUCTEMA, «HepBHas CHUCTEMaY, «Koxay, «MBpI1euHast CHUCTEMAY,
«BplgenurenbHas cUCTEMay, «DHAOKpPHHHAs cucTeMa», «CTPOEHHME MBIIIIIhI»,
«Ammynuter»,  «KumieunonosioctHeie», «CxemMa  TWTaHUA  PACTEHUI,

«KpoBEHOCHbIE CHUCTEMBI TO3BOHOYHBIX JKMBOTHBIX», «CTpoeHHEe THIIPBDY,
«CtpoeHue miaHapumn», «BHyTpeHHee CTpOeHHEe HO0XKIEBOro uepBsi», «HepBHas
cuctema poeioy, «HepBHas cucrema srymku», «HepBHas — cucrtema
npecmbikatomuxcs»,  «HepBHas  cucrema  nruny», «HepBHas — cucrtema
MIeKonuTaromux», «HepBHas cuctema yenoBeka», «Peduexcy.

OO6opyoBaHue: CBETOBOM MHUKPOCKON, MHKpPOIpEnapaThl OJHOKIECTOUHbIX
OpraHU3MOB, MUKPOIpPENapaTbl TKAHEH, PAKOBUHBI MOJUIIOCKOB, KOJUICKIIMU



HACEKOMBIX, UIJIOKOXHUX, dUBBIE 3K3EMIUIIPhl KOMHATHBIX pacTeHUM, repbapuu
pacTeHuil pa3HbIX OTAEJOB, BIAXHBIE Npenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET YEJIOBEKa,
00OpyIOBaHUE JJISl AEMOHCTPALMK TOYBEHHOTO U BO3IYIIHOTO MUTAHUS PACTCHUH,
pacieruieHus Kpaxmana U OeKoB Mo AeicTBUeM (hepMeHTOB, 000pya0BaHUE IS
JEMOHCTPALUK OMBITOB N0 U3MEPEHUIO )KU3HEHHOW EMKOCTH JETKHUX, MEXaHU3Ma
JbIXAaTENbHBIX JBUKEHUM, MOJIEIIH TOJIOBHOTO MO3ra Pa3JINYHbIX )KUBOTHBIX.

JlabopaTtopHasi pabora «/3yyeHue TKaHel pacTeHUN.

JlabopaTtopHas padora «/3yueHue TKaHEel KUBOTHBIX).

JlabopaTtopHasi pabora «/3yyeHue opraHoB LIBETKOBOI'O PACTEHUS.

Tema 10. PazmHokeHUe U pa3BUTHE OPraHU3MOB

®opmbl pa3sMHOXKEHHUSI OPraHU3MOB: Oecriosioe (BKIJIIOYasi BEreTaTUBHOE) U
noysioBoe. Buael  0ecrnonoro  pa3MHOXEHHUS: IOYKOBAaHUE,  CHOPYJISLHUA,
(dbparmMeHTanus, KIOHHPOBaHUE.

[TonoBoe pa3mHokenue. [lonoBbie KieTkW, Wiau ramersl. Meio3. Craaun
Mmeiio3a. [loBenenne xpomocoM B meio3e. Kpoccunrosep. bronorndeckuii cMbIcCi
Melo3a M IOJIOBOrO Iporecca. MeWo3 M ero MeCTO B JKH3HEHHOM IMKJIE
OpPTaHU3MOB.

[IpenzapoasimieBoe pa3Butue. ['amerorenes y »kuBOTHbIX. [10JI0BBIE JKETIE3bI.
OOpazoBaHue U pa3BUTHE MOJIOBBIX KiIeTOK. CiepMaToreHes u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmnnofoTBOpeHHEe U AMOPHUOHAIBLHOE pa3BUTHE JKUBOTHBIX. CrocoObl
OIUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NuauBuyabHOE pa3BUTHE OPraHU3MOB (OHTOreHE3). DMOPHOJIOTHS — HayKa
O Pa3BUTUU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTOSUL.
Konyenyuss mopgocenos u mooderu mopghoeenesa. Cragun >3MOpHOreHe3a
KUBOTHBIX (Ha mnpumepe Jsarywku). JpooOnenuwe. Tumbsl  npoOneHwus.
Jlemepmunuposannoe u HedepmuHuposanuwoe Opobaenue. bnacmyna, munvl
onacmyn. OCOOCHHOCTH JPOOJICHUS MJICKOIMTAIONINX. 3apOABIIICBBIC JMCTKU
(ractpynsiuus). 3akiiajika OpraHOB M TKaHEW U3 3apOJIbIIIEBBIX JIUCTKOB. B3anmHoe
BIUSHAE 4YacTell pa3BUBAIOIIETOCS 3apojbliia (SMOpHOHAIbHAS WHIIYKIIHS).
3aknazka IUTaHa CTPOEHHMS SKMBOTHOTO KaK  pe3ysibTaT HEepapXUUYECKHUX
B3aMMOJICUCTBUII TeHOB. BrnusHue Ha 5MOpHUOHANBHOE pa3BUTHE Pa3TUUYHBIX
(bakTOpOB OKpPY>KAIOIIEH CPEIbI.

Poct u pasButne xuBOTHBIX. I[locTamOpuoHanpHBI mepuoa. llpsmoe wu
HempsiMoe pas3BuTue. Pa3zButue ¢ wmetamopdo3oM y O€CHO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. bHOJOrMYeckoe 3HAYEHHUE MPSAMOTO0 M HENPSIMOTro
pa3BUTHS, UX pacHpocTpaHeHHe B mpupoje. Tumbl pocTa KUBOTHBIX. DaKTOPHI
pEryJiluy poCcTa KUBOTHBIX U ueioBeka. CTaauu mocTaMOpHOHATIBHOTO Pa3BUTHS



y )KMBOTHBIX U 4esioBeka. [leprnoasl oHTOreHe3a yenopeka. CTapeHue U CMepTh Kak
OMOJIOTUYECKUE MTPOLIECCHI.

PasMHoeHue u paszputue pacteHuil. ['amerodutr u cropodur. Meiio3 B
YKW3HEHHOM ITuKIIe pacTeHuid. OOpa3zoBaHue CIop B mpolecce melosa. ['amerorenes
y pactenuil. Ona0A0TBOPEHHE U PA3BUTHE PACTUTEIBHBIX OpraHu3MoB. J[BoitHOE
OILIOIOTBOPEHHE Y IIBETKOBBIX pacTeHuil. OOpa3oBaHuE U pa3BUTHE CEMEHHU.

MexaHu3MBbl pETYISLIAA OHTOI€HE3a Y PACTEHUN U )KUBOTHBIX.

JleMoHCTpauun

[Toptpetsr: C. I'. HaBamun, X. [lIneman.

Tabmumbr u cxembl: «BereraruBHoe pasMHOXeHHE», «THUIbB Oecmosoro
pa3MHOXKEHUD», «Pa3MHOXKEHUE XJIAMUIAOMOHAb», «Pa3MHOMXEHHE SBIIIECHBI»,
«Pa3zmHOxeHue runpe», «Meito3», «Xpomocombl», «I'amerorenes», «CTpoeHue
ANIEKIETKH U criepMaTo3oniay, «OCHOBHBIE CTaauU OHTOreHe3a», «lIpsmoe u
HenpsiMOe pa3BuTue», «Pa3BuThe wMaiickoro xyka», «Pa3Butue capaHum»,
«Pa3BuTne nArymkw», «JIBOMHOE OIUIONOTBOPEHHE Y ILIBETKOBBIX PACTECHUI»,
«CTpoeHue cemMsiH OJTHOJIOJIbHBIX U JBYAOJIbHBIX PACTCHUIN», «KU3HEHHBIN LUK
MOPCKOU KamycTbD, «JKU3HEHHBIN TUKI MXa», «/KU3HEHHBIN [IUKII TAIIOPOTHUKAY,
«KW3HEHHBIN IIMKJI COCHBIY.

OOopyioBaHHEe: CBETOBOM MHUKPOCKOI, MHUKpPONpENaparbl SHLEKIETOK H
CIIEpPMAaTO30UJI0B, MOAENb «LIMKIT pa3BUTHUS JATYIIKNY.

JlaGopaTopHas padora «/3ydeHne CTpOCHUS MOJOBBIX KJIETOK Ha FOTOBBIX
MHKpOIpEnapaTax.

IIpakTuueckast padora «BrpisiBieHME NPU3HAKOB CXOACTBA 3apOJbILICH
MMO3BOHOYHBIX KUBOTHBIX).

JlaGopaTtopnasi padora «CTpoeHHE OpraHoB Pa3MHOKEHHUSI BBICIINX
PaCTEHUI».

Tema 11. I'eneTuka — Hayka 0 HaCJE€ACTBEHHOCTH U HM3MEHYHMBOCTH
OpPraHu3MoB

Hcropust cTaHOBIEHUS U PA3BUTHS TEHETUKH Kak Hayku. Pabotel I'. Mennens,
I'. ne ®pusa, T. Moprana. Posiib OT€UECTBEHHBIX YYEHBIX B Pa3BUTUM I'€HETUKHU.
Pa6oter H. K. KonsrioBa, H. M. Basunosa, A. H. benosepckoro, I'. JI. Kapneuenko,
1O. A. ®ununuenko, H. B. Tumodeera-Pecosckoro.

OCHOBHBIEC TEHETUYECKHUE MOHSATUSI U CUMBOJIBI. [ OMOJIOTHYHBIE XPOMOCOMBI,
aJUIeJIbHbIE TEHbI, AJIbTEPHATUBHBIC MPU3HAKU, JOMUHAHTHBIA U PELUECCUBHBIN
MPU3HAK, TOMO3UTOTa, TETEPO3UTOTA, YUCTAS JIMHUSI, THOPHUIBI, TCHOTHTI, (DEHOTHII.
OCHOBHBIE ~ METOJABl  TCHETHKU:  THOPUIOJIOTHYECKUHM,  IIUTOJIOTUYECKUH,
MOJIEKYJIIPHO-TEHETUYECKU .

JemoHcTpanuu



[Toptpetsl: I'. Mennens, I'. ne @pus, T. Mopran, H. K. Konsnos, H. H.
BasunoB, A. H. benosepckuii, I'. JI. Kapneuenko, FO. A. @umunyenko, H. B.
Tumodeen-PecoBckuii.

Tabmuibl 1 cxeMbl: «MeTo bl TeHETUKIY, «CXeMBbI CKPEIITUBAHUS.

Jlabopatopuass paGora «/Ipozoduna Kak OOBEKT TEHETUYECKHUX

VICCJIEIOBAHUI.
Tema 12. 3aK0oHOMEpPHOCTH HACTEACTBEHHOCTH
Monorubpunnoe ckpemmBanue. IlepBbiii 3akoH Menaenss — 3aKOH

ennHoo0pa3ust THOPUIOB MepBoro nokojeHus. [IpaBuno nomuHrpoBanus. Bropoii
3aKOH MeHaens — 3aKOH pAacIIeIUIeHUs NPHU3HAKOB. LluTosnormyeckue OCHOBBI
MOHOTHOPHUIHOTO CKpeluBanus. [ unore3a 4ucTOThI raMer.

AHanmzupyrouiee ckpemmBanue. [[poMeKyTOUHbI XapakTep HacleIOBaHMUS.
Pacuierienre mpu3HaKkoB MPY HEMOJIHOM JOMUHUPOBAHUH.

JuruOpugHoe ckpemrBanue. TpeTuil 3akoH MeHienst — 3aKOH HE3aBUCUMOIO
HacJe10BaHus Mpu3HaKoB. [{uTosornyeckre OCHOBBI AUTUOPUIHOTO CKPEIIMBAHUS.

CuerienHoe HacienoBanue npusHakoB. Pabotel T. Moprana. CuernieHHoe
HACJICIOBAHUE TIE€HOB, HAPYIICHUE CLEIUIEHUS MEXIy TIeHaMHu. XPOMOCOMHAas
TEOPUS HACIECACTBEHHOCTH.

['eneTnka nosa. XpOMOCOMHBIM MEXAHU3M OIPEAEIEHUS oIa. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbIM M Te€TEPOraMeTHBIA IM0J. ['eHeTnueckas
CTPYKTYpa IOJIOBBIX XpoMocoM. HacienoBanne npu3HaKkoB, CUEIUIEHHBIX C ITOJIOM.

['enoTun kak uenoctHas cucrema. [neroTponust — MHOKECTBEHHOE JECUCTBUE
reHa. MHOXXECTBEHHBIN aJuiean3M. B3aumMoaelicTBHEe HEaJUICIBHBIX T'E€HOB.
Komniementaprnocts. Onucras. [lomumepus.

['eHeTHYECKUI KOHTPOJIb PA3BUTHUS PACTEHUH, )KUBOTHBIX U UEJIOBEKA, 4 TAKIKE
(GU3HONOTUYECKUX  TPOIIECCOB, TMOBEICHUS W  KOTHUTHBHBIX  (DYHKITUH.
['eHeTHUECKME MEXaHU3MbI CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJICUCTBUS «XO35IMH
— Tapa3uT» U «XO3IUH — MHUKPOOHOM». ['€HeTHMYeCKHE acleKThl KOHTPOJSI U
WU3MEHEHHS HACJIEICTBEHHON MH(OPMAITUU B TTIOKOJICHHUX KJIIETOK U OPTaHU3MOB.

JleMmoHcTpanuu

[Toptpetsr: . Mennens, T. Mopras.

Tabmuubl u cxemsl: «llepBbiil 1 BTOpoil 3akoHbl Menaens», «Tpetuit 3akoH
MeHnnens», «AHamu3upymoouiee ckpemuBanue», «HemosmHoe noMuUHHpOBaHHEY,
«CrerneHHoe HacleIoBaHWe TPU3HAKOB Y Jpo30¢uibl», «l'eHeThka ToJay,
«Kapuotunn denmoBeka», «Kapuotun gpozodmisy, «Kapuotunm mruimy,
«MHOXECTBEHHBIN alJICIN3M», « B3auMo1eliCTBHUE IT'€HOBY.

O6opynoBanue: MojeNb I JEMOHCTpalMu 3aKOHOB €JAMHO00pa3us
ruOpUIOB TIEPBOTO TOKOJICHUS M pacHICIUICHUS MPU3HAKOB, MOJEIb s
JEMOHCTpPAllMM 3aKOHA HE3aBUCMMOTO HACJIEAOBAaHMUS IPU3HAKOB, MOJIEb I



JEMOHCTPAllUM CLEIUICHHOTO HACJIEIOBAHUS MPU3HAKOB, CBETOBOM MHUKPOCKOIL,
MUKpornpenapar: «Jpo3zoduinay.

IIpakTuueckass padora «l3ydyeHue pe3yabTaTOB MOHOTHMOPHUHOTO
CKpEIIMBAHUA Y TPO30(DUITBD».

IIpakTuyeckass  paGora  «lM3yyeHue  pe3ysibTaToB  JUTHOPUIHOTO
CKpEIIMBaHUA Y IPO30(UITBD».

Tema 13. 3aK0OHOMEPHOCTH U3MEHYHUBOCTH

B3aumopeiictBue reHotuna uw cpeapl npu  (HOpMHUpOBaHMHM (DEHOTHIIA.
N3MeHunBOCTh IpU3HAKOB. KauecTBEHHbIE M KOJWYECTBEHHBIE NMPU3HAKU. BuUabl
M3MEHUYMBOCTH: HEHACJIEACTBEHHAS U HACIIC/ICTBCHHASI.

MonudukanuonHas U3MEHUYMBOCTh. Ponb cpeasl B (popmupoBaHUM
MOAU(PUKAIMOHHON M3MeHYnBocTH. HopMa peakiuu npusHaka. BapuarmioHHbIN
psa v BapuanmonHas kpuBas (B. Horanncen). CoiicTBa MOIu(UKAIMOHHOU
W3MEHYHUBOCTH.

['eHoTHIIMYECKAasT N3MEHUYUBOCTh. CBOKCTBA T€HOTUIIMYECKON N3MEHUYUBOCTH.
Bunibl reHOTUTTHYECKON N3MEHUYMBOCTH: KOMOMHATUBHAS, MyTal[MOHHASI.

KoMOuHaTtuBHas M3MEHYMBOCTh. Mei03 M TOJIOBOM MPOIECC — OCHOBA
KOMOMHATUBHOW U3MEHUUBOCTH. POJIb KOMOMHATUBHON M3MEHYMBOCTU B CO3JaHUU
TEHETUYECKOT0 Pa3HO00pa3us B Mpeiesiax OJHOTO BU/IA.

MyTranuoHHass W3MEHYMBOCTb. BuIbl MyTauuii: TeHHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHbIE W  WHAYUUMPOBaHHbIE MyTauuu. SnepHsle U
HUTOIUIa3MaTuyeckue myTtauuu. COMaTHUYECKHE W TOJIOBbIE MyTauuu. [IpuunHbI
BO3HUKHOBEHUsS MyTanui. MyTareHpl W WX BJIUSHUE HA OPTraHU3MBbI.
3aKOHOMEPHOCTH MYTAIMOHHOTO MpPOIEecca. 3aKOH TOMOJIOTMYECKUX PSIIO0B B
HaciencTBeHHo m3MenunBoctd (H.U. BaBumnon). BuesnepHass u3MEHYMBOCTH U
HACJIEICTBEHHOCTb.

Onucenemuxa U OSNUSEHOMUKA, pOJb ONUSEHEeMUYeCKUx Qakmopos 8
HACc1e008aHUU U USMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOS Y OP2AHUIMOB.

JlemoHcTpanuu

[Toptpersr: I'. ne @pus, B. Moranncen, H. 1. BaBuios.

Tabmuiet u cxeMbl: «Bugel  um3MmMeHuMBOCTHY», «MoauduKamoHHas
U3MCHYUBOCTHY, «KomMmOnHaTnBHAsS U3MCHYUBOCTHY, «Metio3y,
«OmnonoTBopeHuey, «I 'eHeTndeckue 3a0oieBaHus YyeIoBeKay, « Buabl MyTarmii.

OO6opynoBaHue: XUBbIE W TepOapHBIC AK3EMIUISIPHl KOMHATHBIX PacTCHH,
pucyHku (dpotorpadum) >KUBOTHBIX C PA3TUYHBIMUA BHIAMU U3MEHYUBOCTH.

JlaGopaTopHas padora «HccnemoBanue 3aKOHOMEPHOCTEN
MOIU(DUKAIIMOHHOW HM3MEHUMBOCTH. [locTpoeHue BapuallMOHHOTO psijga U
BAPUALIMOHHOU KPUBOM».



IIpakTuyeckass padora «Mytanuu y 7Apo3o¢uiasl  (HA TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eneTnka yesi0BeKa

Kapnotnn dyenoBeka. MexayHapoaHas nporpaMMa HMCCIEAOBaHUsS T€HOMaA
yernoBeKa. MeTonpl  M3y4YeHHsT TEHETHKM  YEJOBEKAa:  TI€HEAIOIMYEeCKHM,
OJIM3HEIOBBIH, HUTOr€HETUYECKUH, MONYJIAIIUOHHO-CTaTUCTUYECKUH,
MOJIEKYISIPHO-TE€HETUUECKHIA. CoBpemeHHOE ONpEICIICHHE T€HOTHUIA!
ITOJTHOTEHOMHOE€ CEKBEHUPOBAHWE, T€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[T[P-ananu3a. HacienctBeHHble 3a001€BaHUs YeIOBEKa. | '€HHbIE 1 XPOMOCOMHBIE
OONe3HH 4YeloBeKa. boJIe3HM C HACIEACTBEHHOM MPEIpacloyiOKEHHOCTHIO.
3Ha4YeHHE MEIMIMHCKON I'€HETUKU B MPEIOTBPAILECHUH U JICUEHUN N€HETUYECKUX
3a0o0yieBaHU uesoBeka. MeauKo-reHeTUYeCKOe KOHCYJIbTupoBaHue. CTBOJIOBBIE
KJIETKU. [IoHATHE «TE€HETHYECKOTO Ipy3a». JTUUECKUE aCHEKThl UCCIEAOBAHUN B
00JIaCTH peJaKTUPOBAaHUS F€HOMA M CTBOJIOBBIX KJIETOK.

['enernyeckne (QakToppl MOBBIIIEHHONM YYBCTBUTEJIBHOCTH YeEJIOBEKa K
¢uznyecKoOMy U XMMHUYECKOMY 3arpsi3HEHUIO OKpYyXkaroliei cpenbl. ['eHeTnueckas
IIPEAPACIIOJIOKEHHOCTD YEI0BEKa K ITaTOJIOTHSAM.

JleMoHCTpauumn

Tabmuupbl u cxemsl: «Kapuotun 4denoBeka», «MeToapl U3y4yeHUsS T€HETUKH
yenoBeKkay, «l 'eHeTnueckue 3a001eBaHMsI YETIOBEKA.

IIpakTnueckas padora «CocTaBieHUE U aHATU3 POJOCIOBHOW.

Tema 15. Cesrekuusi OpraHu3sMoB

JlomecTukanys u cenekuust. 3apoKIACHHUE CEJEKIIMU U JOMECTUKALIMU. Y UCHHE
H. U. BaBunoBa o LleHTpax NpOUCXOXKIEHUS M MHOrooOpasus KyJbTYPHBIX
pactenuii. Ponp cenexuuu B CO31aHUU COPTOB PACTEHUI U MOPOJ )KUBOTHBIX. CoPT,
1opoja, IMTaMM. 3aKOH TOMOJIOTMYECKUX PSAJIOB B HACJIEICTBEHHOW N3MEHYMBOCTH
H. W. BaBunosa, ero 3HaueHue JJisl CEIEKIIMOHHOM pabOTHI.

Metonbl cenekuMOHHON padoThl. MCKycCTBEHHBIH OTOOp: MAacCOBBIA H
VHAWUBUYaJIbHBIN. DTarnsl KOMOWHAIIMOHHON CCJICKIIUU. HcnwiTanue
OPOU3BOAUTENEH MO MOTOMCTBY. OTOOp MO TEHOTHIY C TOMOIIBIO OLEHKU
dbeHoTuna MOTOMCTBA U OTOOP MO TEHOTHUITY ¢ moMoIIbio aHanu3a JJIHK.

HckyccTBeHHBIM ~ MyTareHe3 Kak  METOJ  CEJICKIMOHHOW  padoThI.
PanuanMOHHBIN U XUMUYECKUNW MyTareHe3 Kak UCTOYHUK MyTalUil y KyJbTYPHBIX
¢opM opranusmoB. Mcnonb30BaHHE TEHOMHOIO pPENAKTUPOBAHMS U METOJOB
pexomOuHaHTHBIX JIHK /11 momy4ueHns ucxoMHOTO MaTepuaa Jijisl CEeKIUH.

[Tonyuenne MOJINTUUIOU]IOB. BnyrpuBugosas rUOpUIN3aLIUs.
brnu3kopoACcTBEHHOE — CKpeluMBaHue, WM  WHOpuauHr.  HepoacTBenHoe
CKpelIMBaHue, wiu aytopuauHr. I'erepo3uc u ero npuuuHbl. Mcnonb3zoBaHue
rereposuca B ceneknuu. Otnanénnas rudbpuausanus. [Ipeomonenne Oecruioaus



MEXBUJIOBBIX THOPUIOB. JIOCTHKEHUS CEIEKIIMU PACTEHUI U )KUBOTHBIX. «3e1éHas
Dpesonioyusy.

CoxpaHeHre U U3yYeHUE T€HETHUECKUX PECYPCOB KYJIBTYPHBIX PACTEHUN U UX
JUKHX POJWYEH JUUISl CO3[JaHUsI HOBBIX COPTOB U TMOPHUIOB CEJIbCKOXO03AMCTBEHHBIX
KYJIbTYp. H3yuenue, coxpawenue u ynpaeieHue 2eHemudecKumu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U  NPOMbBICTIOBLIX JHCUBOMHBIX 6 Yeaix YIVYULeHUs
cyuecmeyrowux U Cco30aHusi HOBbIX NOPOO0, JUHUUL U KPOCCO8, 8 MOM HUcle C
NpUMEHEHUeM COBPEMEHHBIX MEMOO08 HAYUHbIX UCCe008AHUL, NepPedo8blX Uoel U
NepCneKmuGHbIX MexXHOI02UL.

JleMoHCTpanun

[Toptpersi: H. W. BaBunos, M. B. Muuypun, I'. [. Kapneuenko, II. II.
JlyxbsHenko, b. JI. Acraypos, H. bopnoyr, /. K. benses.

Tabnuipl u cxemsbl: «LIeHTpbI TPOUCXOKIECHUS U MHOTOOOpa3us KyJbTYPHBIX
pacTeHui», «3aKOH T'OMOJIOTMYECKUX PSIAO0B B HACIEACTBEHHOW M3MEHUYMBOCTHY,
«Mertonpl cenexuumy, «OtnanéHnas ruopuanzanusy, «Myrtarenes».

JlabopaTtopHasi padora «/3ydyeHne cOpTOB KyJIbTYpHBIX PACTEHUN U MOPOJ
JIOMAIIHUX KUBOTHBIX).

JlaGoparopHasi pabora «/3ydeHrne METOAOB CEICKIIUN PACTEHUI.

IIpakTnuyeckas padora «lIpuBnBka pacTeHUN».

IkcKkypeusi «OCHOBHBIE METOJbI U JOCTHKEHMSI CEJICKIIMHM PACTEHUM U
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHILIMIO, IJIEMEHHYIO bepmy,
COPTOUCHBITATENbHBIM YYacCTOK, B TEIUIMYHOE XO34MCTBO, B JIaDOpaTOPUIO
arpOyYHHUBEPCUTETA UM HAYYHOTO LIEHTPA)».

Tema 16. BuorexHo10rust U CHHTETHYECKAsI OMOJIOT S

OOBeKThI, UCHOJb3yeMble B OHMOTEXHOJIOTUH, — KIJIETOYHBIE U TKaHEBBIC
KYJBTYPBI, MUKPOOPTaHU3MBI, ux XapaKTEepUCTHKA. TpanuunonHas
OMOTEXHOJIOTHS:  XJIEOOMEeUYeHHe, TMOJIYyYEHUE KHUCIOMOJIOYHBIX MPOJIYKTOB,
BUHOJEnHe. Mukpoouosornueckuii cuHte3. OOBEKTbl MHUKPOOHOJOTHYECKHX
TexHonorui. [IponsBoacTBo Genka, aMUHOKUCIOT M BATAMHHOB.

Co3laHre TEXHOJOTMid U MHCTPYMEHTOB IIEJICHANPABIEHHOIO U3MEHEHHS U
KOHCTPYMPOBAHHs TEHOMOB C LIEJIBIO MOJy4€HUsI OPTaHU3MOB U UX KOMIIOHEHTOB,
coJiep KallliuX HE BCTPEUAOIIMECs B MPUPOIe OMOCUHTETHUECKHUE MY TH.

Kinerounasa unxkeHepusa. MeTonbl KyJbTypbl KIETOK U TKaHEW PACTEHUN H
KUBOTHbIX. Kpuobanku. Comarnueckas ruOpuau3anuss ©W  COMaTHUYECKHM
smOpuorene3. lcmonb30BaHWe TaljIOWJOB B CEJEKUUU pacTeHuil. [lonyuenue
MOHOKIOHANbHBIX anmumein. Hcnonvzosanue MOHOKIOHATIbHBIX U NOAUKIOHATbHBIX
anmumen 6 MmeouyuHe. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKOHCTpyKIus
AWIEKIIETOK U KIIOHUPOBAHUE XKMBOTHBIX. METON TpaHCIJIAHTAUHUU SJEP KIIETOK.



Texnonocuu 0300po8eHus, KyIbMusUpPOBaHUsl U MUKPOKIOHANbHO2O0 PASMHONCEHUS
CeNbCKOXO3AUCMBEHHBIX KYAbMYD.

XpoMOocOMHass W TE€HHas WHXKeHepus. VICKyCCTBEHHBIM CHHTE3 T€Ha H
koHcTpynpoBaHue pekomOonHaHTHbIX JIHK. Cozdanue mpanceennvix opeanuzmos.
JlocTHKEeHHUSI M TEPCIIEKTUBBI XPOMOCOMHOM M TEHHON MHKEHEPHUH. DKOJIOTUYECKUE
U 3TUYECKHUE NPOOJIeMbl TeHHOW UHXKEHEPHUH.

Menuuuackue 6uorexnosioruu. [locrrenomuas nudposas meaununaa. TTLP-
JMAarHocTrka. MeTaOoJIOMHBIN aHanu3, TeHOLUEHTPUYECKUH aHalu3 IpoTeoMa
YeJIOBEeKa JUIsl OLICHKHM COCTOSIHMSL €ro 370poBbiA. VICHOJIB30BaHHME CTBOJIOBBIX
kieTok. TaprerHas Tepanusi paka. 3D-OmoumHkeHepus i pa3pabOTKU
(yHIaMEHTAJIbHBIX OCHOB MEAMIMHCKHUX TEXHOJOTHM, CO3JaHUsl KOMIUIEKCHBIX
TKaHEW COYETAaHHUEM TEXHOJIOTUH TPEXMEPHOTO OMONPHUHTUHIA U cKapQoJauHra
JUTSL peLIEHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEAUIINHBI.

Co3naHnue BEKTOPHBIX BaKIMH C IEJbI0 O0ecreuyeHus] KOMOMHUPOBAHHOU
3auuThl OT Bo3Oynuteneidr OPBU, ycTaHOBieHHE MOJIEKYJSIPHBIX MEXaHU3MOB
¢ynkuonnposanus PHK-coneprkammx BUPYCOB, BBI3BIBAIOIIUX OCO0O OMNAacHbBIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JleMoHCTpauumn

Tabmuupl n cxemsl: «Mcnoap30BaHEe MUKPOOPTAHU3MOB B MPOMBIIIJIEHHOM
IIPOU3BOACTBEY, «KeTouHas nHKeHepusn», «I eHHass HHXKEHEpUsD».

JlaGopaTopHasi padora «/3yueHne 00beKTOB OMOTEXHOJIOTUM.

IIpakTuyeckas padora «llosydyeHre MOJIOYHOKUCTBIX TPOTYKTOBY.

JKckypeusi «bHOTEXHONOrMsT — BaKHEWIIas MPOU3BOAUTENbHAS CHUia
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE MMPOU3BOJICTBO)Y.

11 KJIACC

Tema 1. 3apoxneHue W pa3sBUTHE 3BOJIOLHOHHBIX NpEACTABJICHHUN B
onosioruu

OBomonmonHas teopust Y. JlapBuna. IIpeanochulkd BO3HUKHOBEHUSA
napBuHU3Ma. JKU3Hb U Hay4dHas AesTenbHocTh Y. /lapBuHa.

JIBrKy1He CHJIbl 3BOTOUHMH BUIOB 110 Y. J[apBHHY (BBICOKasi HHTEHCUBHOCTh
pPa3MHOXKEHHUSI OpPraHM3MOB, HACJEACTBEHHAs HM3MEHYMBOCTh, Ooppba 3a
CYILECTBOBAHKE, €CTECTBEHHBI U UCKYCCTBEHHBIN OTOOD).

Odopmiienne cunrerndeckod teopun 3Bomtounu (CTD). HeltpansHas
teopust dBomouud. CoBpeMeHHas JBOJIOLUMOHHAS  Ouojorug. 3HAuYeHHE
HBOJIFOLIMOHHON TEOPUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHBI MHUpA.

JlemoHcTpanuu



[Toptpetsl: Apucrorens, K. Jlunueit, XK. b. Jlamapk, 2. XK. Cenr-Unep, K.
Kioswe, Y. apsun, C. C. UerBepukos, W. 1. llImansraysen, [Jx. Xonaein, . K.
benses.

Tabmus! u cxemsl: «CucteMa xuBoi npupoas! (o K. JIunuero)y, «Jlectauia
XKUBBIX cymiecTB (o Jlamapky)», «MexanuzM GopMUPOBaHUS MPUCITOCOOICHUHN Y
pacTeHuit u KuUBOTHBIX (TI0 Jlamapky)», «Kapra-cxema mapiipyta mytemiectBus Y.
HapBuna», «Haxoaku Y. [apBunHa», «®opmbl OOphOBI 3a CYIIECTBOBAHHEY,
«[lopogsl Tomy6eit», «MHorooOpasue KyabTypHBIX (opM KamycTbD», «llopossrl
JIOMAIITHUX >KUBOTHBIX», «CxeMa o0pa3oBanus HOBBIX BUIOB (1o Y. [lapBuny)»,
«Cxema COOTHOLIEHUS MABWXKYIIUX CHJI 3BOIOLMNY», «OCHOBHBIE MOJIOKEHUS
CUHTETHYECKON TEOPUH 3BOJIIOLINI.

Tema 2. MUKPO3BOJIOIHSA U €€ Pe3yJIbTATHI

[Tonynsiuus Kak 3JIeMEHTapHas €IWHULA 3BOTOUUH. COBPEMEHHBIE METOIbI
OLICHKM TE€HETUYECKOI0 pa3HOOOpa3usi M CTPYKTyphl mnonyisiuuid. M3menenue
reHo()oH/a TOMYJALMA KaK »3JIEMEHTApHOE 5BOJIOLMOHHOE SBJICHHE. 3aKOH
reHeTuueckoro paBHosecus Jx. Xapnau, B. BaitnOepra.

OnemeHTapHble (AKTOPbl (IBMXKYIIHE CHIIbI) SBOMIONUH. MyTalmOHHBIN
npouecc. KomOuHaTMBHasg u3MeHUMBOCTh. Jlpelid TeHOB — ciydaiiHble
HEHaIIpaBJICHHbIE U3MEHEHUS YaCcTOT aJljIesiel B monysauusX. DHPexT ocHOBATEIs.
Spdexm 6Gymuvinounoco eopaviuka. CHudceHUue 2eHemuyecKo20 pasHoO0OPA3UsL:
npuuunsl u creocmsus. llposenenue s3¢pgpexma opetigha 2eno8 8 6ONLUUX U MATBIX

NONYIAYUSX. Murpanun. N3osius MO JISILUIA: reorpaguueckas
(mpocTpaHcTBeHHas ), Onosnoruyeckas (penpoayKTHUBHAs).
EctecTBeHHBIII 0TOOp — HampaBisiomuil Qgakrop 3Bomouud. DPopMbl

€CTECTBEHHOTO  OTOOpa:  JBWXKYIIUNA, CTAOMJIM3UPYIOIIUNA,  Pa3pbIBAIOIIHIMA
(mm3pyntuBHbIi). [lomoBoit oTO0p. BO3HWKHOBEHHE W HBOJIOIUS COIUATBHOTO
TTOBEICHUS )KUBOTHBIX.

[IpucnocoONMeHHOCTh  OPraHWU3MOB  KaK  PE3yJNbTaT  MHUKPOIBOJIOIUH.
Bo3HukHOBeHHE MpUCTIOCOOSIEHNH Y OpraHu3MOB. ApoMop(}O3bl U UANOATANI TAIIUH.
[Tpumeps! TprcocobIeHN y OpraHu3MOB: MOP(HOIOTHYECKHE, PU3NOTOTHIECKHE,
onoxumuyeckue, TnoBeAcHUYeCkHe. OTHOCHUTETBHOCTh  MPUCIIOCOOIEHHOCTH
OpraHU3MOB.

Bun, ero kpurepunm u cTpyKTypa. BumooOpas3oBaHue Kak pe3yJbTar
MUKpOdIBONIIOIMHU. M3omsimus — kimodeBor (aktop BumgooOpazoBanusa. Ilytu u
CrIocoObI BHJI000pa30BaHMUS: aJuIoNaTpUYeCcKoe (reorpaduueckoe),
CUMIIATpUYECcKoe  (IKOJOTUYECKOE), «MTHOBEHHOE» (momunouM3aIuys,
rubpuan3zanusi). JJmuTeasHOCTh IBOTIOIMOHHBIX TTPOIIECCOB.

Mexanu3mMbl GOpMHPOBaHUS OMOJIOTMYECKOTO Pa3HOOOpa3usl.



Po1b 3BOTIOLIMOHHOM OMOJIOTHH B pa3padOTKe HAYUYHbBIX METOJOB COXPAHECHHUS
OouropazHooOpasus. MHUKPOIBOIIONKA U KOSBOJIOUHMS Iapa3UTOB U HX XO3SEB.
Mexanu3mbl GOPMUPOBAHUS YCTOMYUBOCTU K aHTUOMOTHUKAM U CITIOCOOBI OOPHOBI ¢
HEW.

JleMoHCTpanun

[Toptpetsr: C. C. YUeTBepukos, 3. Maiip.

Tabmuubl u cxembl: «MyTanmoHHasi HM3MEHYUBOCTHY, «llomynsironHas
CTPYKTypa BUAa», «Cxema MposiBJIeHUS 3aKoHa Xapan—BaiinOepray, «/Buxymme
CHJIBI 3BOJIOIUNY, «DKOJIOTHUECKas W30JIUS MOMYyIAUUNA CeBAaHCKON (opemny,
«I"eorpadrueckast U30IAIUS JTUCTBECHHUIIB CHOMPCKOM 1 TMCTBEHHUIIBI JAyPCKOM»,
«ITonmynsALIMOHHBIE BOJTHBI YUCIEHHOCTH XHUIMHUKOB U KEPTBY», «CxeMa AeHCTBUS
€CTECTBEHHOTO 0TOOpay, «@opMbI O0PHOBI 32 CyliecTBOBaHUEY, « UHTyCTpHUaIbHBIHI
MenaHusm», «OKuBble — uckomaembie»,  «llokpoBUTENbCTBEHHAss  OKpacka
XKUBOTHBIX», «[Ipegynpexpatonmas okpacka KUBOTHBIX», «DU3HOIOTUYECKUE
amantanuny, «IIpucOCOONEHHOCTh OpPraHu3MOB W €€ OTHOCHTEIBHOCTBHY,
«Kputepuu Buaa», «Bunpsl-nBoiiHuku», « CTpykTypa Buaa B mpupojie», «CrnocoObl
BUI000pa3oBaHusy, «I eorpaduyeckoe Bua000pa3oBaHue TPEX BUIOB JIAHIBIIICH,
«9Konoruyeckoe BHUI000pa30BaHHUE BUAOB CUHUL, «lloauruionasl pacTeHHin»,
«KanmycTHO-peieuHblil ruopumy.

O6opynoBanue: repOapruu pacTeHUH, KOJUICKIIMM HACEKOMBIX, Uydelia MTHI] 1
3BEpei ¢ MpUMeEpaMH Pa3InNuHbIX TPUCTIOCOOICHHIM, YyUesa ITHI] U 3Bepel pa3HbIX
BUJIOB, TrepOapuu pacTeHUid OJIM3KHUX BHUAOB, OOPA30BaBIIUXCSA PA3NTHYHBIMU
crocobamu.

JlaGopaTopHasi pabota «BrisiBJIeHUE U3BMEHUMBOCTH Y 0COOEH OJTHOTO BUJIa».

JlaGopaTopHasi padora «IIprcriocoOaeHrss OPraHM3MOB U UX OTHOCHUTEIIbHAS
11e71eCO000pa3HOCTHY.

JlaGopaTtopnass paGora «CpaBHeHUE BHUJOB MO MOP(OIOTrHIECKOMY
KPUTEPUIO».

Tema 3. Makpo3BoIIOLINS U €€ Pe3yJIbTaThl

Metoasl  u3ydeHMsT MakpolsBodonuu. [lajeoHTONOTrHMYECKHE  METObI
u3ydeHus: oHBomoruu. llepexomubie  ¢GopMbl W (PUIOTEHETHYECKUE  PSIIBI
OpraHU3MOB.

buoreorpapuyeckue meTonbl u3ydeHus: 3Boiouuu. CpaBHeHue QIoOpbl U
dbayHbl MaTepuKOB U OCTpOBOB. buoreorpaduyeckue obmactu 3emun. Bumbl-
SHJEMUKHU U PEITUKTHI.

OMOpHOJIOTMYECKUE U CPABHUTEIBHO-MOP(POIOTHUECKUE METO/bl U3YUEHUS
BONMIONMU. ['eHeTHueckue MEeXaHU3Mbl 3BOJIOLMHM OHTOT€HE3a M TOSIBICHUS
HBOJIIOIMOHHBIX  HOBIIECTB. [ 'OMOJOrMYHBIE W  AHAJIOTMYHBIE  OPraHbl.
PynuMentapuble  opraHbl W aTaBU3Mbl.  MOJEKyISIPHO-TEHETUYECKHUE,



OMOXUMHUYECKHUE U MAaTEMAaTUYECKUE METObl U3YUYEHUs IBOTIOLUHU. [ OMOJIOrMYHbIE
redbl. COBpEMEHHBIE METO/IbI ITOCTPOCHUS (PUIIOTEHETHYECKUX JIEPEBHEB.

XpOMOCOMHBIE MyTalluX U 3BOJIIOLUS TEHOMOB.

OO0mme 3aKOHOMEPHOCTH (MpaBwiia) 3BOJONMH. [IpuHyun cmenvt yHKyuil.
HeoOpatumocTs 3Bomonu. AnantuBHas paguanus. HepaBHOMEpPHOCTh TEMIOB
ABOJIIOLIHH.

JdeMoHCcTpau

[Toptpetsi: K. M. Bap, A. O. KoBanesckuii, @. Mrosep, J. I'ekkelns.

Tabmuipl U cxembl: «OUIOTCHETUYECKUIN PAJl JIOMIATN», «APXEONTEPUKCY,
«3Bepo3ybObie  smiepel»,  «Cteronedansry, — «Punmodute»y,  «CemMeHHBIC
NanopoTHUKW», «buoreorpapuueckue 30HbI 3eMian», «Jlpeii KOHTHHEHTOBY,
«Penmukte», «HauanbHble cTaguu 3MOPHOHAIBHOIO PAa3BUTUS IMO3BOHOYHBIX
JKUBOTHBIX», «[’OMOJIOTMYHBIE W aHAJOTWYHBIE OpraHe», «PyauMeHTbI»,
«ATaBU3MB», «XPOMOCOMHBIE HA0Opbl 4YeNOBEKa M IIMMIIaH3e», «l JIaBHbIE
HaIpPaBJICHUS 3BOJIOLUNY, «OO01IME 3aKOHOMEPHOCTHU HBOJIIOLIUNY.

OOopynoBaHue: KOJUIEKIUH, TepOapuu, MYJSDKM HCKOMAEMBIX OCTaTKOB
OpPraHU3MOB, MYJISI>KM TOMOJIOTUYHBIX, aHAJOTUYHBIX, PYAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKIIMHA HACEKOMBIX.

Tema 4. IIpoucxoxaenue U pa3sBuTHE )KU3HA HA 3emJie

HayuHbple TUMOTE3bl MNPOUCXOXNKIACHUS >KU3HU Ha 3emie. AOUOTEHE3 W
naHcrnepMusi. JloHaydHble IPEICTaBICHUS O 3apOXKJICHUU KU3HU (KPEAllMOHU3M).
['Mnore3a NOCTOSSHHOTO CaMO3apOK/ICHUS KU3HU U €€ ONpoBepKeHHE ornbiTamu O.
Penu, JI. Cnnannanuanu, JI. [1actepa. [Ipoucxoxienue sxM3HU U aCTPOOUOJIOTHSI.

OcHOBHBIE JTaIlbl HEOPTraHUYECKON JBOJIIOLIAM. [InanerapHas
(reomoruueckas) SBOJIONMUSA. XHMHYECKas OHBOJIONMSA. AOHOTCHHBIM CHHTE3
opraHnyeckux BemiecTB W3 Heopranuueckux. Ombeir C. Mumiepa u I'. IOpu.
O6pazoBanue noaumepoB u3 moHomepoB. Koanepsarnas runoreza A. M. Onapuna,
runore3a nepBuyHoro OynboHa JIk. XoageilHa, reHeTudeckas rumote3a [
Ménnepa. PubGosumbr (T. Yex) u runoresa «mupa PHK» V. T'unbepra.
dopmupoBanue MeMOpaH U BOBHUKHOBEHUE TPOTOKIIETKH.

Hcropust 3emin 1 MeToAbI €€ n3ydeHus. FickoraeMple OpraHnyecKre OCTaTKU.
['eoxponosiorust u €€ Meroabl. OTHOcUTENbHAS W aOCOJIOTHAsE F€OXPOHOJIOTHS.
["'eoxpoHonornyeckas 1Kaa: 30Hbl, 3pbl, IEPUOJIbI, STTOXH.

Havanenbie 3Tanbl OpraHMYecKod »HBOJIIONMU. [lOsIBIIeHME W 3BOJIOIUA
NEPBBIX KJIETOK. DBOJIOLHUS MeTaboian3Ma. BO3HMKHOBEHHE NEPBBIX 3KOCHCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOMIIEHKN KaK aHaJIOr MEpPBbIX Ha 3emiie COOOIIECTB.
CrpomatonuTthsl. [IpokaproThl U 3YKapUOTHI.



[IpoucxoxaeHue 3ykapuoT (CUMOMOTeHe3). DBOIIOIMOHHOE MPOUCXOKACHHUE
BUpPYCOB. lIponcxoxkaeHne MHOTOKJIETOYHBIX OpPraHu3MoB. BO3HUKHOBEHUE
OCHOBHBIX I'PYNI MHOTOKJIETOYHBIX OPraHU3MOB.

OCHOBHBIE 3Tambl HBOJIONMU BhICHIUX pacTeHuid. OCHOBHBIE apoMOpP(O3bI
pacrennii. Bpixox pacrenmit Ha cymy. llosBieHue CHOpPOBBIX pacTeHUM H
3aBoeBaHre uMU cymu. CemeHHble pacTeHHs. [IpoHCXOXKIEHHE BETKOBBIX
paCTECHUH.

OCHOBHBIE 3Tambl 3BOJIONHMU KUBOTHOTO Mupa. OCHOBHBIE apoMOpP(O3bI
KUBOTHBIX. Benackas (ayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX
tunoB. [lepBbie XopaoBbIe )KUBOTHBIE. KU3HB B BOJAE. DBOJIOLUNS MO3BOHOYHBIX.
[Ipoucxoxnenue ampudbuit u pentwmid. [IpoucxoxaeHrne MICKONMUTAIONIMX U
ntul. Ilpunnun kimoueBoro apomopdoza. OcBoeHue OECIO3BOHOYHBIMH U
ITO3BOHOYHBIMH KHBOTHBIMH CYIIIH.

Paszputne xu3HM Ha 3emMie IO dpaM M IEpUoAaM: apxeu, IMPOTEPO3OH,
naneo3oii, Me3030M, kaitHo301. OO11as XapaKTepUCTHKA KJIIMMaTa U Fe€0JOTHYECKUX
npoueccos. [losiBIeHne U pacuBeT XapaKTEpHBIX OpraHU3MOB. YTJIe0Opa3oBaHUE:
€ro YCJIOBHUS U BIUSHUE HA ra30BbIA COCTaB aTMOC(EPHI.

MaccoBble BBIMUPAHUS — JKOJIOTHYECKHE KPU3HUCHI Ipouutoro. IIpuumuer u
CJIIEICTBUS MAacCCOBBIX BbIMHpaHH. COBPEMEHHBIM 3KOJOTUYECKUN KpPHU3HUC, €r0
ocobennoctu. [Ipobrnema coxpanenus 6MopasHo0Opa3us Ha 3eMIie.

CoBpeMeHHass cucTeMa opraHudeckoro mupa. IIpuHuunel kiaccupukanuu
oprann3MoB. OCHOBHBIE CUCTEMATUYECKHUE TPYIIIIBI OPTaHU3MOB.

JleMoHCTpauumn

[Toptpersr: ®@. Penn, JI. Cnaiuannanu, JI. [Tacrep, 1. . Meunuxkos, A. H.
Omnapun, Ix. Xongeln, I'. Ménnep, C. Munnep, I'. FOpu.

Ta6muier u cxembl: «Cxema ombita @. Penny», «Cxema onbita JI. Ilactepa mo
M3YUYCHUIO CaMO3apoXKJIeHUs Xu3HW», «Cxema ombita C. Mumuiepa, I'. Opwn»,
«JTanbl  HEOPraHWYECKOW  JBONIOLMW»,  «l €OXpOHOJIOrMYECKas  IIKaay,
«HayanbHble 3Tanbel opraHUYecKoi 3BoMOIUN», «CxeMa o0pa3oBaHMs FyKapHOT
nyTéM cumoOuorenesa», «Cucrema XKuBoil mnpupoas», «CTpoeHue BHUpycCay,
«Apomopdo3bl  pacteHuit», «PunnopuTh», «OTHOKIETOUYHBIE BOAOPOCIHY,
«MHoroxkierounsle Boaopocim», «Mxw», «llanoporHukm», «l oloceMeHHbIE
pactenus», «Oprassl IBETKOBBIX PACTEHHI», «CxeMa pa3BUTHUS )KUBOTHOTO MUPay,
«Apomopdo3ssl KUBOTHBIXY», «IIpocTeitmmey, «Kumeunononoctueiey, «Ilnockue
yepBu», «YUneHucroHorue», «PwiObD», «3emMHOBOmHBIEY, «IIpecMbIKarommecs,
«lItnuey, «Miexkonuraromue», «Pa3Butue Ku3sHU B apXeUCKoN spey, «Pa3zsurtue
)KU3HU B IIPOTEPO3OUCKON dpe», «Pa3BUTHE KU3HM B NAJICO30UCKOU 3pey,
«Pa3BuTHE KU3HU B ME3030MCKOMN 3pe», «Pa3BuTHe )XKU3HU B KaWHO30MCKOU 3pe»,
«CoBpeMeHHasl CUCTEMA OPraHUYECKOTO MUPay.



O6opynoBanue: repOapuuM pPACTEHU pa3IMYHBIX OTHAENOB, KOJJIEKIIMH
HAaCEKOMBIX, BJIAKHBIC IIPENAPaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIUN
UTJIOKOKHMX, CKEJIEThI TO3BOHOYHBIX dKUBOTHBIX, Uy4€eJIa IITUL] U 3BEPEM, KOJUIEKIIUU
OKaMEHEJIOCTEeM, TOJIE3HbIX MCKOMAEMbIX, MYJS)KA OPraHUYECKUX OCTATKOB
OpPraHU3MOB.

BupryanbHas n1aboparopHasi padora «MozaenupoBaHue onbiToB Muiiepa—
FOpu no u3ydennto abMOTreHHOr0 CUHTE3a OPraHUYECKUX COSIMHEHUN B IEPBUYHOMN
aTMocdepe».

JlabopaTopuasi paGora «/3yueHue M omuMcaHuWE MCKONAEMbBIX OCTATKOB
JPEBHUX OPTaHU3MOB).

IIpakTuyeckas padora «l3yyeHue O0COOEHHOCTEH CTpOEHUs pacTeHUM
Pa3HBIX OTAEIOBY.

IpakTnueckas padora «/3yueHre oCOOEHHOCTEW CTPOEHUSI TO3BOHOYHBIX
YKUBOTHBIX».

Tema S. IIpoucxoxkaeHue 4eji0BeKa — AHTPOIOTeHe3

Pa3znensl 1 3agaun aHTPONOJIOTUH. METOIbI aHTPOTOJIOTHH.

CraHoBJIEHUE TPEACTABICHUN O MPOUCXOXKICHHHM YEJIOBEKA. Penuruo3Hble
BO33peHus. COBpeMEHHbIC HAYYHBIE TEOPUU.

CX0acTBO YenoBeKa € )KMBOTHBIMU. CHCTEMATHUECKOE MOJIOKEHUE YEITOBEKA.
CBugerenbcTBa  CXOACTBA  YEJOBEKA C  JKUBOTHBIMU:  CPaBHUTEIIBHO-
MOpPGhOIOTHYECKHE, AMOPHOJIOTHYCCKHE, (bH310I0r0-OMOXUMHYECKHUE,
noBesieHueckue. OTanyus 4ejaoBeKa OT KUBOTHBIX. [IpsIMOXOXKIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM MPU3HAKOB. Pa3zBuTHE TOJOBHOrO MO3ra U BTOPOM CUTHAJIBHOM
CUCTEMBL.

JIBrokymue cuiibl ((hakToOphl) aHTPOIOreHe3a: OUOJIOTHYECKUE, COIaIbHBIC.
CooTHolieHHe OMOTOTUYECKUX U COLUATBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OcHOBHBIEC CTauu aHTporioreHe3a. PanHue uenoBekooOpas3Hbie 00€3bSIHBI
(IPOKOHCYJIbI) M paHHUE MOHTUBI — O0IIUE MPEKU YeIOBEKOOOPA3HBIX 00€3bsH U
J0JIei. ABCTPaONUTEKU — JBYHOTHE MPEAKH JroJeh. UenoBek yMelnblid, MepBbIe
M3TOTOBJIEHUS OPYAUU TpyAa. UemoBeK MpAMOXOISIINN U IEPBBIA BBIXOT JIOIEH 32
npenensl Adpuxu. YenoBek reifenb0eprekuii — o0l mpeok HeaH1epTaaTbCKOTO
YeJI0BEKa U YEJIOBEKA Pa3syMHOTO. UeNOBEK HEaHAEPTAIbCKUUA KAK BUJ JIIOACH
XOJIOJHOTO KJMMaTa. YesloBeK pa3yMHBIH COBPEMEHHOIO THIIA, JCHUCOBCKUU
YEeJIOBEK, OCBOCHHUE KOHTHMHEHTOB 3a mpenenamu Adpuku. [laneoreneruka u
MajJseoreHoOMHKA.

DBOJIIOLMST COBPEMEHHOTO uejloBeKa. EcTecTBeHHBIM OTOOp B MOIMYJISIUAX
yenoBeka. MyTalmoHHBIN Tiporiecc U nojJuMopdusM. [lomynsuroHHBIE BOJHBI,
npeid reHos, murpaiusa U «d¢GdEKT ocHOBATEN» B MOMYJALHUSIX COBPEMEHHOIO
YEJIOBEKA.



UYenoseueckne pacel. I[loHarue o pace. bonblume pacel: eBpomneouaHas
(eBpa3uiickasi),  aBCTpajo-HEeTrpoujHas  (dPKBaTOpUalbHas),  MOHIOJIOMAHAS
(a3uaTcko-aMepuKaHckasi). Bpemss u myTu paccelieHHMs 4eJOBEKa IO IJIaHETe.
EnnacTtBO  yenoBewecknx pac. HayuHas  HECOCTOATENBHOCTH  pacu3Mma.
[Ipucrnoco0seHHOCTh YeOBEKa K Pa3HbIM YCJIOBHUSIM OKPYXKAIOUIEH CpEJbl.
Bnusnue reorpadudeckoil cpespl u apeiida reHoB Ha MOp(OJIOTHIo U (PHU3UOJIOTUIO
YEJI0BEKA.

MexauciuIuiMHapHble  MeToAbl B (u3WYecKor  (OMOJIOTHYECKON)
AHTPOMOJIOTUM.  DBOJIOLMOHHAS  AQHTPOINOJIOTUS U MAJCOaHTPONOJIOTHS
YEJIOBEUECKUX TMOMYJIAIMNA. bruoconuanbHble UCCIEIOBAHUS MPUPOJBI YEIOBEKA.
HccnenoBanrie K03BOTIONUH OMOJIOTMYECKOTO U COIMAIBLHOTO B YEJIOBEKE.

JlemoHcTpanuu

[Toptpersr: Y. {apBun, JI. Jluku, 5. . Porunckuii, M. M. I'epacumos.

Tabnuiel U cxeMbl: «MeTobl aHTPONOJIOTHIY, «I 0JTOBHON MO3T UEIOBEKaY,
«YenoBekooOpa3Hbie 00€3bsHBb», «CKeNeT dYeloBeKa M CKEJEeT IIMMIIaH3ey,
«PynMMEHTHI U aTaBU3MbDY, «JIBUKYIIUE CUIIBI aHTPOIIOTEHE3A», « IBOJIFOIIUOHHOE
JIpPEBO  YENOBEKa», «ABcTpamonutek», «YenoBek  ymenslit», «Yenosek
IPAMOXOISIIMNY, «/leHncoBckuil yenosek» «Heanaepranbipny, «KpoMaHbOHIBD,
«IIpenku yenoBekay, « Tanbl 3BOTIOLNHN YEIOBEKa», «Pachl 4ETOBEKaY.

O6opynoBaHue: MYJSDKH — OKaMEHEJIOCTeH, TIPeAMETOB MaTepualibHOU
KyJIbTYphl ~TPEAKOB 4YelOBeKa, penponaykiuu (pororpadbum) KapTuH C
MUQOJIOTHYECKUMU U OUOJICUCKUMH CIOKETAMH TPOUCXOXKJICHUS YEJIOBEKa,
dboTorpaduu HaXOAOK UCKOMIAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YeIOBEeKa, MOJIEh
yepera 4eJ0BeKa U yeperna IUMIaH3€, MOIeNIb KUCTH YEI0BEKa U KUCTH TMMIIaH3e,
MOJIEIIA TOPCA MPEAKOB YEIIOBEKA.

JlaGopaTopHasi padora «l3ydeHne OCOOEHHOCTEH CTPOCHHUS CKejeTa
YEJIOBEKA, CBA3AHHBIX C MPSIMOXO0XKICHUEM.

IIpakTnueckas padora «/3yyeHne dKOJIOrMYeCKUX aJalTalkil YEIIOBEKay.

Tema 6. Jkojorus — Hayka O B3aMMOOTHOUICHUSIX OPraHU3MOB H
HAJA0PraHMU3MEHHbIX CUCTEM C OKpY Karollei cpeaou

3aposkaeHue U pa3BUTUE 3KOJOTUH B Tpyaax A. 'ymOonbara, K. @. Pynse, H.
A. CesepuoBa, J. I'ekkensa, A. Tencnu, B. H. CykauéBa. Paznmensl u 3amaun
sK0JIOrUU. CBSI3b IKOJOTUU C IPYTUMHU HAYKAMM.

Metonbr sxosoruu. IloneBple HaOMOMEHUS. DKCIEPUMEHTHI B IKOJIOTHH:
NpUPOAHBIE W JiabopaTopHbie. MoJenupoBaHre B HKOJIOTHU. MOHUTOPHUHT
OKpY>KaroIIel Cpeibl: JIOKAIbHBIN, peTHOHATLHBIN U TJI00ATbHBII.

3HaueHWe DKOJOTUYECKUX 3HAHUM JUIA 4YeJIOBEKA. DKOJIOTHUECKOE
MHPOBO33PEHNE KAK OCHOBA CBA3€W 4YenoBeuecTBa ¢ Npuponoi. dopMupoBaHue
AKOJIOTHYECKOHN KYJIbTYpPbl U SKOJOTMUYECKON IPAMOTHOCTH HACEICHUSI.



JdeMoHCcTpaMu

[Toptpetsi: A. I'ym6onbar, K. @. Pynse, H. A. Ceepuos, J. ['ekkenb, A.
Tencnu, B. H. Cykaués.

Tabmunpl 1 cxemul: «Pa3gensl sxoaorun», «MeToasl 3KoIorHH», «Cxema
MOHUTOPHUHIA OKPYXKAIOLIEN CPEIbI».

JlaGopaTopHuast padora «3yuenue METOJ0B JKOJIOTUYECKUX
WCCIIEOBAaHUI.

Tema 7. Opranusmsl U cpea O0MTAHUSA

Okonorudeckne (HakTopbl U 3aKOHOMEPHOCTH UX AeiicTBusd. Knaccudukarms
IKOJIOTUYECKUX (HAKTOPOB: adMOoTHUYECKUE, OMOTUYECKUE, aHTpornoreHHbie. O61me
3aKOHOMEPHOCTH JEHUCTBUS dKojoruueckux (axropos. IIpaBuno munumyma (K.
[npenrens, 0. JIubux). TonepaHTHOCTh. DBpUOMOHTHBIE U CTEHOOMOHTHBIE
OpraHU3MBbl.

Abuotnueckue (¢akropel. CBeT Kak sKonorudeckuid akrtop. JleiicTBue
Pa3HBIX YYaCTKOB COJIHEYHOTO CIEKTpPAa Ha OPraHU3Mbl. DKOJIOTMYECKHE TPYIIIBI
pacTeHUH M JKUBOTHBIX II0 OTHOIICHHMIO K cBeTy. CHUTHaJbHas poJIb CBETA.
doTonepruoau3M.

Temneparypa kak oskonorumdyeckuid (axrtop. JleiicTBue TemrepaTypbl Ha
opraHusMbl. [IoMKWIIOTEPMHBIE 1 TOMOMOTEPMHBIE OPTaHU3MBI. JDBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxuocth kak skonorumdeckuid aktop. Ilpucrnocobnenus pacteHuili K
NoJAJIep)KaHU0 BoJHOro Oananca. Knaccudukanuss pacTeHUN MO OTHOLICHHUIO K
Boze. [IpucnocoOnenust KUBOTHBIX K U3MEHEHUIO BOJHOTO PEXUMA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYIIHAs, MOYBEHHA,
r1yOMHHAs  TOJNOYBEHHAs, BHYTPUOpPraHW3MeHHas.  DPU3NKO-XUMHUYECKHE
0COOEHHOCTH cpesl 00uTaHusi oprann3moB. [IprucnocoOnennst opraHu3MoB K KU3HU
B Pa3HbIX cpeaax.

buonornueckne putMbl. BHemHne u BHyTpeHHUE pUTMBI. CyTOYHBIE H
roguunbie puTMbl. [IpucnocobseHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCJIOBUM KU3HMU.

JKuznennsie popmbl oprann3moB. [ToHsTHE 0 Ku3HEHHOHN popMe. XKu3HEHHBIC
bopMbl pacTeHMil: AepeBbsl, KyCTapHUKH, KYCTapHUYKH, MHOTOJIETHHE TpPaBbI,
oJlHOJIeTHHE TpaBbl. JKu3HeHHbIE (HOPMBI )KUBOTHBIX: THIPOOMOHTHI, T€OOMOHTHI,
a’poOnoHThl. OCOOEHHOCTH CTPOSHUS U 00pa3a KU3HHU.

buotnueckue dhakTopsl. Bumbl OMOTHYECKUX B3aUMOCHCTBUN: KOHKYPEHITHS,
XUIIHUYECTBO, cuMOM03 U ero (opmel. [lapazutusm, koomnepaiusi, MyTyalusM,
KOMMEHCaJIU3M (KBapTUPAHTCTBO, HaxJIEOHUYECTBO). Herpoduueckue
B3aUMOJIeHCTBUSL  (Tommyeckue, (opuueckue, dadpudeckue). 3HaAUYEHUE



OMOTHMYECKHX B3aMMOJECHCTBUI Il CYLIECTBOBAHMS OPIraHHW3MOB B CpEle
obutanus. [IpUHIMI KOHKYPEHTHOTO UCKITFOUEHUS.

JdeMoHCcTpaIuA

Tabmumelt 1 cxembl: «OKosnoruyeckue (akTopsr», «CBETOBOH CIEKTPY,
«IKOJOTUYECKUE TPYIIbI )KUBOTHBIX MO OTHOUIEHUIO K CBETY», «TerIOKpOBHBIE
KUBOTHBIE», «XOJIOJHOKPOBHBIE >XKUBOTHBIC», «DU3NOJIOrMYECKUE aTanTalnun
KHUBOTHBIX», «Cpelapl O0OWTaHUS OpPraHU3MOBY», «bHOIOTHYECKUE PUTMBD»,
«Kuznennslie popmbl pacTeHMID», <« KHU3HEHHBIE (POPMBI )KUBOTHBIX», « IKOCHCTEMA
HIMPOKOJUCTBEHHOTO Jecay, «IKOCHCTEMa XBOWHOro Jeca», «llenn nuranusy,
«XHUITHUYECTBOY, «ITapazutnzmy, «KoHKypeHnus», «CuMbOmno3,
«KommeHncanuzm».

OobopynoBanue: repOapuM pacTeHUM M MKUBOTHBIX, MPUCHOCOOJIEHHBIX K
BIUSHUIO Pa3IUYHbIX JKOJOTMYECKUX (PAKTOpOB, repdapuu CBETOJIIOOUBBIX,
TEHETIOOMBBIX M TEHEBBIHOCIMBBIX PACTEHHI, CBETOJIOOMBBIE, TEHEIIOOUBBIE U
TEHEBBIHOC/IMBBIE KOMHATHBIE PACTEHUs, repOapuy U KOJJIEKLIUHU TEIUIONIO0UBBIX,
3UMOCTOMKHMX, MOPO30YyCTOMYMBBIX PAacTEHH, dydesla NTHUI] U 3Bepel, repdapuu
pacTeHMid, OTHOCSIIUXCS K rurpoduram, kcepoduraMm, Me3oputraMm, KOMHATHBIE
pacTeHusl JaHHBIX TPYIII, KOJUJIEKIIMH >KMBOTHBIX, OOUTAIOIIMUX B Pa3HbIX cpeaax,
repOapum M KOJUIGKIMM PpACTEHUA U JKUBOTHBIX, OOJaJAalONIMX 4YepTaMu
IPUCIIOCOOTIEHHOCTH K CE30HHBIM H3MEHEHUSIM YCIOBHM JXKWM3HM, Trepbapuu u
KOJUIGKLIUM PACTEHUH M JKUBOTHBIX PA3IUYHBIX XU3HEHHBIX (HOPM, KOJUIEKLIUU
YKUBOTHBIX, YYACTBYIOIIMX B PA3JIUYHBIX OMOTUUECKUX B3aUMOICHCTBUSAX.

JlaGopaTopnasi paGora «BpisBiIeHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIMSTHUIO CBETA».

Jlabopatopuasi padora «BbIsiBIeHHE TPUCTOCOOTICHUN OpPraHU3MOB K
BIIUSTHUIO TEMIIEPATYPBD».

JlaGopaTopHasi paboTa «AHATOMUYECKHE OCOOCHHOCTH PACTECHUHN U3 Pa3HbIX
MeCT OOUTaHUS.

Tema 8. Ikos10rusi BUA0B U NMOMYJISAIMH

OKOJIOTUYECKHE  XapaKTEPUCTUKH  TOIYJIALMH. [lonynmsauus ~ Kak
Ounonornyeckas cucreMa. Poib HEOTHOPOMHOCTH Cpelibl, (PU3NIecKux 6apbepoB U
0COOEHHOCTEW OMOJIOrMH BUAOB B (POPMUPOBAHUU MPOCTPAHCTBEHHON CTPYKTYPHI
nonyysiiuid. OCHOBHBIE TIOKa3aTeNW MOMYJALMU: YUCIEHHOCTh, IUIOTHOCTD,
BO3pacTHasi M II0JIOBAasl CTPYKTypa, pOXKIAeMOCTb, HIPHUPOCT, TEMI POCTa,
CMEPTHOCTb, MUTPALIHSL.

Dxonoruyeckass CTpykrypa nomnyiasund. OueHKa YUCIEHHOCTH MOITYJIALNH.
JlnHaMuka nonyssAnuu U e€ peryssanusa. buoThdeckui mOoTEeHIMal IOIYJISALNH.
MopaenupoBaHue IMHaAMUKH NOMyIssuuK. KpuBble pocTa YMCIEHHOCTH MOMYJISILUN.
KpuBbie BbDKMBaHMs. Perymsius 4YMCICHHOCTH MOMYJSAIU: poiib (aKTOpOB,



3aBUCSIINX U HE 3aBUCSIIUX OT TUIOTHOCTH. DKOJIOTHYECKUE CTPATETUH BUJIOB (T- U
K-cTparerun).

[Tonsitue 00 sKoNOrMYecKoil Huile Bujaa. MectooOutanue. MHoromepHas
Mozenb dkosiormdeckon HumM Jx.M. XatumHcona. Pa3zMepsl skosormdeckomn
Huiy. [loTeHnnanbHas U peaaTu30BaHHAas HUIIIY.

Bua kak cucrema nomynsuuid. Apeansl BUIOB. Buabsl M HX >KU3HEHHBIC
CTpaTEruu. JKOJIOTMYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTH TIOBEJICHUSI U MUTpaluid >KUBOTHBIX. buosormdeckue
WHBAa3UM YyKEPOJIHBIX BUJIOB.

JleMoHCTpanun

[Toptper: Ix. 1. XaTunHCOH.

Tabmuubl U cXembl: «JDKOJOTHYECKUE XapAKTEPUCTUKU MOMYJISLIUNY,
«IIpocTpaHcTBEHHAsT  CTpyKTypa HOmyjsiquun», «Bo3pacTHble  NHUpaMubl
nonyysiiun», «CKOPOCTh  3aceleHUss TMOBEPXHOCTH 3eMJIM  Pa3InuHbIMU
opranuzmammn», «Mogeins 3xonorudeckor Humu /. M. XatunHcoHay.

Oo6opynoBanue: repdapuu pacTeHHUM, KOJJICKIIUH KUBOTHBIX.

JlabopaTtopHnasi pa6ora «IIpucnocobiieHus ceMsiH pacTEHUHN K PacCEICHUION.

Tema 9. IKos10rus CO00IECTB. IKOJOTHYECKUE CHCTEMBI.

CooOmectBa opranu3MoB. buorneHo3 u ero crpykrypa. CBA3W MEXIY
OpraHu3MaMu B OUOIIEHO3E.

Okocucrema kak otkpbitas cuctema (A. Jkx. Tencnu). dyHKIMOHATBHBIC
OJIOKM OpraHu3MOB B DJKOCHUCTEME: MPOAYLEHThl, KOHCYMEHTBI, PEIYICHTHI.
Tpoduueckne ypoBHu. Tpoduueckue uenu u cetu. AOHOTHYECKHE OJIOKH
skocucteM. [1ouBbI U Wbl B 3KOcHcTeMax. KpyroBopoT BEIIECTB U MOTOK SHEPTUU
B DKOCUCTEME.

OcHOBHBIE TOKA3aTENN IKOCUCTEMBI. bruoMacca u MpoAyKIHs. DKOJIOTUYECKHE
MAPaMUJIbI YUCEN, OMOMACCHI U SHEPTHUHU.

Jlunamuka sxocucmem. Kamacmpoghuueckue nepecmpotuixu. @aykmyayuu.
HampaBneHHbie 3aKOHOMEpPHBIE CMEHBI COOOIECTB — Cykieccuu. llepBuuHbie U
BTOPUYHBIE CYKIIECCUM W MX MPUYUHBL. AHTPOINOIE€HHbIE BO3JCUCTBUS Ha
cykneccuu. Kimmmakcunoe coo0OmiectBo. bropaznoobpasue u moiaHoTa KpyroBopoTa
BEIIIECTB — OCHOBA YCTOMYHUBOCTH COOOIIIECTB.

[IpupoaHbIe SKOCUCTEMBI. JKOCUCHEMbL 03ED U pPeK. IKOCUCmeMbl Mopeu U
oKeanos. IKocucmemvl MyHOp, J1ecos, Cmenel, NYCMulHb.

AHTpOIIOTEHHBIE 3KOCUCTEMBI. ATrposkocucTeMa. ArpoueHo3. Pazmuuus
MEK]Ty aHTPOIIOTEHHBIMU U MIPUPOJHBIMHU IKOCUCTEMaMHU.

VYpb6o3kocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucTeM. [opopackas
bnopa u ¢ayna. CuHaHTpomuzalusi Topojckoil ¢ayHbel. buonoruueckoe u
X031 CTBEHHOE 3HAUEHUE arpOdIKOCUCTEM U YPOOIKOCUCTEM.



3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUI OPraHU3MOB B
sKocuctemMax. Ponb kackaonoeo 3ggexma u 6udo8-30upukamopos (Kirouesvix
61008) 8 (yHKYUOHUpOBanuu skocucmem. IlepeHOC PHEPIHUU U BEIIECTB MEXTY
CMEXKHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, OMYJISIIAN U YKOCUCTEM
B YCJIOBHSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3/ICHCTBHIA.

Mexanuzmul 6030eticmaus 3a2psA3HeHUl PA3ZHbLLIX MUNO0S8 HA CYOOPSAHU3MEHHOM,
OD2AHUSMEHHOM,  NONYIAYUOHHOM U  IKOCUCMEMHOM  YPOBHAX,  OCHOBbI
9KON02UYECKO20 HOPMUPOBAHUSL AHMPONOSEHH020 6030eticmeus. MeTogoaorus
MOHHUTOPHHTA €CTECTBEHHBIX U aHTPOITOTCHHBIX YKOCHCTEM.

JleMoHCTpanun
[Toptper: A. JIx. Tencnu.
Tabmunpr  u cxembl:  «CTpykTypa  OuoueHo3a»,  «OKOcHCTEMa

HIMPOKOJIMCTBEHHOTO Jiecay, «IKOCHUCTEMa XBOMHOTO jeca», « DyHKIIMOHAIbHBIC
TPYMIBI OPraHU3MOB B dKocHcTEMe», «K KpyroBopoT BeriecTs B skocuctemey, «llemn
nuTaHus (macTOuIHas, JETPUTHAsA)», «IKOJOTMYecKas NupaMuaa Yucem,
«IKonoruyeckas nmupamuyia OUOMACChly), «IKOJIOTHUECKasi MUpaMua SHEPTUNY,
«O6paszoBanue 6oaotay, «IlepBuuHas cykueccus», «BoccraHoBieHue yeca nocie
noxkapa», «I9KOCHUCTeMa 03epay, «ATporeHo3», «KpyroBopoT BeIiecTB M MOTOK
SHEPTruH B arporieHo3e», «[Ipumepsr ypboskocucTem.

O6opynoBanue: repbapun pacTeHU, KOJUICKIIMYA HACEKOMBIX, Uydelia MTUIL |
3Bepeit, repObapuu KyJIbTYpPHBIX U TUKOPACTYIIUX PACTCHUM, aKBAPUYM KaK MOJIENb
KOCHCTEMBI.

IIpakTuyeckas padora «l3yuenue u onucanme ypO0IKOCUCTEMBDY.

JlaGopaTopnasi paGora «l3yuenue pazHOOOpa3usi MEJIKUX TOYBEHHBIX
YJICHUCTOHOTUX B Pa3HBIX SKOCUCTEMAX).

IKCKYypeHusi «DKCKypCHUsl B TUIUYHBIN OuoreorieHo3 (B qyOpaBy, OEpe3HSK,
€JIbHUK, Ha CYXOJ0JIbHBIN UM MOMMEHHBIN JIYT, 03€p0, 00JIOTO)».

IKCKYpcusi «DKCKYpCHUsl B arpodKocUCTeMy (Ha Mojie WIM B TEIUIMYHOE
XO03SMCTBO)».

Tema 10. buocdepa — riodanbHas IKOCUCTEMA

buochepa — obmemnanerapHass oOojiouka 3eMIIH, TII€ CYIIECTBYET WIIH
CyILECTBOBaJIA kM3Hb. Pa3zBuTHe npeacTaBieHuii o ouocdepe B Tpyaax J. 3rocca.
VYuenue B. U. BepHanckoro o 6uocdepe. Obnactu 6uocdepsl u e€ coctan. Kuboe
BEIEeCTBO Orochepsl v ero PyHKITUY.

3aKOHOMEPHOCTH cyIiecTBOBaHus Omocdepbl. OcobeHHOCTH Ouochepsl Kak
ri100aIbHOM 3KOCcUCTeMBI. J(MHamMuueckoe paBHoBecue B Ouocdepe. KpyropopoTsl
BEILECTB U OMOT€OXUMHUYECKHUE IUKIIBI (YTaepoa, a30Ta). PUTMUYHOCTH SIBIEHUN B
ouocdepe.



3oHanbHOCTH OHnochepsl. [Tonarue o 6uome. OCHOBHBIE OMOMBI CYIIIN: TYHAPA,
XBOMHBIE Ji€Ca, CMENIAHHBIE M IIMPOKOJIMUCTBEHHBIE Jieca, CTENU, CABAHHBI,
MyCThIHU, TPOIMUYECKHE JIECA, BEICOKOTOPbA. KilnMaT, pacCTUTENbHBINA U dKUBOTHBIN
MUp OMOMOB CYIIIH.

CtpykTypa 1 (QyHKIHS )KHUBBIX CUCTEM, OIICHKA WX PECYPCHOTO MOTEHITHAA U
onochepHbIX PYHKIIUM.

JleMoHCTpaIMU

[Toptpetsi: B. U. Bepnaackuii, 3. 3rocc.

Tabmumsr u cxeMmsl: «l'eocdepsr 3emmn», «KpyroBopoT azora B mpupomae»,
«KpyroBopoT yriepoga B mpupone», «KpyroBopoT kuciaopoga B TPHUPOJEL»,
«KpyroBopoT Boabl B mpupoje», «OcHOBHbIE OMOMBI cymny, «Kiumarnueckue
nosica 3emnn», «TyHapay, «Talra», «Cmemanneiii gec», «ILInpokoancTBEHHBIN
nec», «Crenby, «CaBanHay, «IlycTeiHsy, « Tponmnueckuit gecy.

O6opynoBaHue: repoapuu pacTeHUN pa3HbIX OMOMOB, KOJUICKIIUH KUBOTHBIX.

Tema 11. YesnnoBek u oOKpy:xa0IIas cpeaa

DKOJIOTUYECKHE KPU3UChI M HMX MPUYMHBL. Bo3geicTBHEe YeloBEKa Ha
ouocdepy. 3arps3HeHre BO3AYITHOM cpeabl. OXpaHa Bo3ayxa. 3arpsi3HEHHE BOTHOMN
cpenpl. OxpaHa BOJHBIX pecypcoB. Paspymienue nouBbl. OXpaHa NOYBEHHBIX
pecypcoB. M3meHnenue kimmara.

AHTpOIIOT€HHOE BO3/ICIICTBUE HA PACTUTENbHBIA M XKUBOTHBIA MUp. OXxpaHa
pPacCTUTENIHOTO W >KMUBOTHOTO Mupa. OCHOBHBIE MPUHLMIBI OXPaHbl MPUPOBIL.
Kpacaesie kHuru. Oco0o oxpansembie mpupoanbie Tepputopun (OOIIT).
Bboranuyeckue cajibl ¥ 300J10TUYECKUE TTAPKHU.

OCHOBHBIC TPUHIUIIBI YCTOWYMBOTO PA3BUTHSI UYEJIOBEUECTBA W MPUPOJIBI.
PanronanbHO€ ~ MPUPOJOMONB30BAaHME M COXPAaHEHHE  OMOJIOTHYECKOTO
pazHooOpasust 3emiu. OOmMe 3aKOHOMEPHOCTH TJI00ABHBIX HSKOJOTHYCCKHUX
Kpu3ucoB. OCOOEHHOCTU COBPEMEHHOTO KPU3UCa U €T0 BEPOSITHBIE TTOCJICICTBUS.

Pa3Butre METOJIOB MOHUTOPUHTA Pa3BUTHUSI OMACHBIX TEXHOTEHHBIX
npoueccoB. Cucmemmuvie uUccre008anus nepexooa K pecypcocbepezaroujei u
KOHKYPEHmMOCnocobHotl anepeemuke. buonocuueckoe pasnoobpasue u 6uopecypchi.
Hayuonanvnvlie ungopmayuonusvie cucmemvl, obecneuusaowue O00CmMyn K
uHgopmayuu no COCMOAHUIO OMOENbHLIX U008 U 9dKkocucmem. (OcHOBbI
9Kopeabuiumayuyu dKocucmem u cnocooos 060pvObL ¢  OUONOBDPEHCOCHUIMU.
Pexoncmpykyus mopckux u Ha3eMHbIX IKOCUCTEM.

JleMmoHcTpanuu

Tabnuiel U cxeMbl: «3arpsi3HeHue aTMocepbl», «3arpsa3HeHue rTuapochepoy,
«3arpszHeHue nouBb», «[lapHukoBbIi 3ddhexT», «Oco00 oXpaHseMble IPUPOIHBIE
TeppuTOpUn», «MoOAEIH YIIPaBIIeMOTO MUPaAY.



O6opynoBanue: ¢otorpa@uu oXpaHsSEMbIX pacTeHUUW U KUBOTHBIX KpacHoii
kHuru Poccutickoit @eneparuu, KpacHoit KHUTH perHoHa.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BNOJIOTMX HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBiauBaeT TpeOOBaHUSA K pe3ylbTaTaM OCBOCHUS
OOyYarOMMMHUCS TPOTpaMM  CpEIHEro oO0Iero oOpa30BaHUsA: JIMYHOCTHHIC,
METaNnpeIMETHbIC U MPEIMETHBIE.

B cTpykType NTMUHOCTHBIX Pe3yJIbTaTOB OCBOCHUS MPOrpaMMbl IO OMOJIOTHH
BBIJICJICHBI CIEAYIOIINE COCTABIISIONIUE: OCO3HAHUE OOYYAIOIIMMUCS POCCUHCKOMN
rpakIaHCKON MJACHTUYHOCTH — FTOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSATEIIBHOCTH
U CAMOONpPEACNICHUI0, Haiuuyue momusayuu K OOyYEHUIO  OHOJIOTHH,
yeleHanpagienHoe passumiue BHYTPEHHUX YOEKICHUN JMYHOCTH Ha OCHOBE
KJIFOUEBBIX IIEHHOCTEW M MCTOPUYECKUX TPAIUIUN pPa3BUTHA OUOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUaAIOIINUXCS PYKOBOJICTBOBATHCS B CBOEH
JEATEIBHOCTH 1I€HHOCTHO-CMBICIIOBBIMU  YCTAHOBKAMM, TPHUCYIIUMU CHUCTEME
OMOJIOrMYECKOT0 00pa30BaHUs, HAIUYUE NPABOCO3HAHUS YKOIIOTUYECKOU KYJIbTYPHI,
cnocobHocmu cmasums NENN U CTPOUTH KU3HEHHBIC TJIAHBI.

JIMYHOCTHBIE pe3yabTaThl OCBOCHUS MPOTPAMMBI 10 OMOJIOTUU JOCTUTAIOTCS B
€IUHCTBE YYEOHOM U BOCIHUTATEIBHOM JEATCIIBHOCTH B COOTBETCTBUU C
TPAIUIIUOHHBIMUA POCCUMCKUMU COLIMOKYJIBTYPHBIMU, HICTOPUUECKUMU U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHSATHIMUA B OOIIECTBE MpaBUIaMU MU HOpMaMu
MOBEJCHUSI W CIOCOOCTBYIOT TIPOIIECCaM CAaMOIIO3HAHUSI, CAMOBOCIUTAHUS U
CaMOpa3BUTHUSA, PA3BUTHS BHYTPEHHEH TMO3HWIMU JIMYHOCTH, MATPUOTU3MA U
YBOKEHUS K 3aKOHY U IMPABOIMOPSAIKY, YEJIOBEKY TPyJa U CTapIlIeMy MOKOJICHUIO,
B3aMMHOTO YBa)XKCHUS, OEPEKHOTO OTHOIIEHUSI K KYJIbTYPHOMY HACIEIUI0 U
TPAAULUAM MHOTOHAIMOHAIBLHOTO Hapona Poccuiickor denepauuu, Ipupojic U
OKPY>KAIOIIEH Cpee.

JIn4HOCTHBIE pE3yJbTaThl OCBOCHHS YyueOHOoro mpenmera «buomorus
JIOJKHBI OTpa)kaTh TOTOBHOCTB U CIIOCOOHOCTH 00YUYaIOIIUXCSl PYKOBOCTBOBAThCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIUEH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUEHTAIlU{, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUN, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0O0IIeCcTBa, PaCHIUPEHHE >KHU3HEHHOTO
OMbITa W OMbITA JAEATEILHOCTH B MPOIIECCE peaiv3alliid OCHOBHBIX HaIlpaBJICHUI
BOCIIUTATEILHOU JESITEIHLHOCTH, B TOM YHCJI€ B YaCTH:

1) rpamaaHCKOr0 BOCIUTAHMSA:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMN 00YYAIONIErocst Kak aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUUCKOTO OOIIECTBA;

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX MTPaB U 00SA3aHHOCTEM, yBaXKEHHE 3aKOHA
Y TIPaBOIOPAIKA;



TOTOBHOCTh K COBMECTHOM TBOPUECKOM JIEATEIIbHOCTH IIPHU CO3aHUN YUEeOHBIX
MPOCKTOB, pEIICHUH Yy4eOHBIX M TO3HABATCIBHBIX 3a/a4, BBIIOJIHEHUU
OMOJIOTHYECKUX IKCIICPUMEHTOB;

CIIOCOOHOCTh  OTNPEACNATh COOCTBEHHYIO TIIO3HMIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€

YMEHHUE YYWUTHIBaTh B CBOMX JCHCTBHSIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMO/ICHCTBUS JIIOJICH C Pa3HBIMH YOCXKICHUSAMH, KYJIbTYPHBIMUA LIEHHOCTSMU U
COIIMAJILHBIM ITOJIOKCHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOIIECCE€ COBMECTHOT'O BBIMOJHECHHUS
y4eOHBIX, TMO3HABATEIBHBIX W MCCIEAOBATEIbCKUX 3a/lady, YBaXKUTEIHLHOIO
OTHOIIICHHS K MHEHHUIO OINMOHEHTOB IpU OOCYXJICHHH CIOPHBIX BOIIPOCOB
OMOJIOTHYECKOTO COJICPKAHNS,

TOTOBHOCThH K TYMAaHUTAPHOW U BOJIOHTEPCKOMN JEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUUCKON Ipak 1aHCKOU WICHTUYHOCTH, TAaTPUOTHU3MA,
YBOKEHHUS K CBOEMY HapoJly, YyBCTBAa OTBETCTBEHHOCTH Tiepesl PoauHoii, ropioctu
3a CBOM Kpal, cBOIO PojvHY, CBOM S3BIK M KYJbTYpPy, IPOIUIOE W HACTOSIIEE
MHOTOHAIIMOHAJBHOTO Hapoaa Poccuuy;

[IEHHOCTHOE OTHOILIEHUE K MIPUPOJAHOMY HACJIEIUIO U MaMSTHUKAM TTPUPO/IbI,
JTIOCTHXKEHUSM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYIE;

CIIOCOOHOCTh OIICHUBATh BKJIAJ, POCCHUHCKHX YYEHBIX B CTaHOBJICHUE U
pa3BuUTHE OWOJOTUM, TMOHUMAHUS 3HAYCHHS OHWOJIOTUM B TIO3HAHUU 3aKOHOB
MIPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO 0O0IIECTRA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIIYXEHHMIO M 3amute OTeuecTna,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCUICKOTO HAPOJA;

c(hOpMUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMUSI, STUUECKOTO MOBEACHUS;

CIIOCOOHOCTh OIICHHMBATh CHUTYAllMI0 M TNPHHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHY;

OCO3HaHME JIMYHOTO BKJIAJ[a B TOCTPOCHUE YCTOMYHBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJIUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAaHHOTO MPHUHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUMU C
TpaauusiMu Hapo10B Poccuu;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKJIIOYas ACTETUKY ObITa, HAy4YHOTO H
TEXHUYECKOTO TBOPUECTBA, CIIOPTa, TPyAa, OOIIECTBEHHBIX OTHOIIICHU;

IMOHUMAHUE SMOLIMOHAJIBHOT'O BO3JECUCTBUS )KUBOU ITPUPOJIBI U €€ IEHHOCTH;



TOTOBHOCTh K CAMOBBIPQKECHHUIO B Pa3HbIX BHUJIAX HCKYCCTBA, CTPEMIICHHE
MPOSIBIIATh KAYECTBA TBOPUYECKOM JINYHOCTH;

5) ¢pusuuyeckoro BOCHUTAHUA, POPMHUPOBAHMUS KYJLTYPHI 30POBbSI U
IMOLMOHAJIBHOIO 0J1ArONOTy YU

MOHMMAaHUE U peann3aliys 310pOBOTo 1 6€30MmacHOro o0pas3a )KU3HU (310pOBOE
NUTaHue, COOJII0IEHNE TUTUEHUYECKUX MPABUIT U HOPM, COaTaHCUPOBAHHBIN PEXKUM
3aHATHM W OTHbIXa, peryisipHas (Qusuyeckas aKkTUBHOCTh), OEpPEKHOTO,
OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHHUS K COOCTBEHHOMY (PU3UYECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

NOHMMAHUE UEHHOCTH MPAaBWI HHJIMBHAYAJIbHOTO M  KOJUIEKTHBHOI'O
0€3011acCHOr0 MOBEJCHUS B CUTYalUsIX, YIPOXKAIOIIMX 3J0POBbIO U KU3HU JIOCH;

OCO3HAHHME MOCIEACTBUN U HEMPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOICHUS
AJIKOT0JIsl, HAPKOTUKOB, KYpEHUS);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPYAY, OCO3HAHUE LICHHOCTH MacTepCTBa, TPYAOIO0HE;

TOTOBHOCTb K AKTMBHOWM JEATEIBHOCTH TEXHOJIOTMYECKOM M COLMAIbHOU
HaIpaBJICHHOCTU, CIIOCOOHOCTh MHUIIMMPOBATDH, TJIAHUPOBATH U CAMOCTOSATEIHHO
BBIIIOJIHATH TAKYIO I€SITEIBHOCTD;

MHTEpEC K pa3InyHbIM cpepaM MpoPhecCHOHAIBHON AESITENbHOCTH, YMEHHE
COBEpIIaTh OCO3HAHHBIK BBIOOp Oyaymied mnpodeccud #  pealn30BBIBATH
COOCTBEHHbIE KU3HEHHbBIE TUIAHBI;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa3oBaHUIO W CaMOOOpa30BaHUIO Ha
MPOTSHKEHUN BCEU JKU3HU;

7) IKOJIOTrH4eCKOr0 BOCIIMTAHUSA:

HKOJIOTMYECKH 11eJIeCO00pa3HOe OTHOLICHHE K IPUPOJIE KaK HCTOUHUKY KU3HU
Ha 3eMJie, OCHOBE €€ CYIlIECTBOBAHUS;

MOBBIIICHUE YPOBHA OKOJOTMYECKON KYyJbTYpbl: MPUOOPETEHUE OIbITa
IUIAHUPOBAHUSI TIOCTYNIKOB M OLIEHKM MX BO3MOKHBIX TMOCJIEICTBHMA ISt
OKPY’KAIOIIEN CPEBI;

OCO3HaHHUE TJI00AJIBHOTO XapakTepa IKOJOTHYECKUX MpoOsieM U MyTell ux
pelIeHuS;

CIIOCOOHOCTH UCIOJIB30BATh MPUOOpPETaEMbIE TPU U3YUEHUU OMOJIOTHH 3HAHMS
M yMEHUS T[pU  pElIeHHH NpoOJieM, CBSI3aHHBIX C  PAIMOHAJIBbHBIM
OPUPOJIOTNIOIb30BaHUEM  (COONIIOJIEHHE  MpaBUJ  TOBEIEHUS B NPHUPOJE,
HaIlpaBJICHHBIX HA COXPAaHEHUWE PABHOBECUS B JKOCHUCTEMaxX, OXpaHy BHJOB,
IKOCUCTEM, Orochepsl);

AKTUBHOE HENPUATUE NEUCTBUM, IPUHOCAILLINX BPE OKPYKAIOLIEH PUPOJHOU
cpelle, YMEHHE MPOTHO3UPOBATh HEOJArONPUSATHBIE SKOJOTUYECKHUE TMOCIEICTBUS
PEANPUHUMAEMBIX JEUCTBUN U IIPENOTBPAIIATh UX;



HaJIM4KMe PA3BUTOIO IKOJIOIMYECKOTO MBIIUICHUS, YKOJIOTMYECKON KYJIbTYpHI,
OTIbITa NEeSATEeIbHOCTH HKOJIOTHYECKOM HaIpPaBJICHHOCTH, yMEHUs
PYKOBOJICTBOBAThCSl UMH B ITO3HABATEJIbHOMW, KOMMYHMKATUBHOM M COIMATIBHOU
MPAKTHKE, TOTOBHOCTU K YYaCTHIO B MPAKTUUECKON ACSITENbHOCTU 3KOJIOTUYECKON
HaIlPaBJIEHHOCTH;

8) neHHOCTH HAYYHOIO MO3HAHMS:

c(hOpPMHPOBAHHOCT, MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKW M OOIECTBEHHOW MPAKTHKH, OCHOBAHHOTO HA JHMAJIOTe
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOEI0 MECTA B MOJUKYJIBTYPHOM MUPE;

COBEPIIICHCTBOBAHUE S3BIKOBOM M UYWTATENIbCKOW KYIbTYpPhl KaK CpEICTBa
B3aMMOJICUCTBUS MEXKTY JIIOAbMU U TIO3HAHUS MUPA;

NMOHUMAaHUE CHeuupuKu OHOJOTUM KaK HAyKd, OCO3HAaHUA €& poJii B
(OpMHpPOBAHUM PALMOHATIBHOTO HAY4YHOI'O MBIIIJIEHUS, CO3JaHUU IIEJIOCTHOTO
NpeACTaBICHUs] 00 OKpYXKalolleM MHpPE KaK O €AUHCTBE MPUPOJIbI, YeIOBEKa U
o0miecTBa, B IMO3HAHUM HIPUPOJHBIX 3aKOHOMEPHOCTEH W pElIeHWU MpoOiIeM
COXPaHEHUs1 IPUPOTHOTO PAaBHOBECHS;

yOexAEHHOCTh B 3HAYUMOCTU OHOJIOTMM JJIi COBPEMEHHOM LMBHJIM3ALUU:
oOecriedueHrss HOBOTO YpPOBHS Pa3BUTHS MEAMIIMHBI, CO3/IaHUE TEPCIEKTHBHBIX
OMOTEXHOJIOTHI, CHOCOOHBIX pEelIaTh PECYpCHbIE  MPOOJEMBbI  Pa3BUTHS
YeJIOBEUECTBA, MTOMCKA MyTeH BBIX0JIa U3 MIO0ATBHBIX IKOJIOTHUYECKUX MPoOIeM U
o0ecrieueHuss  Iepexoja K  YCTOMUYMBOMY  Pa3BUTHIO,  pallMOHAJIbHOMY
UCTIOJb30BAaHUIO TMPHUPOJHBIX PECYpPCOB M (DOPMHPOBAHUIO HOBBIX CTaHIAPTOB
KU3HH,

3aWHTEPECOBAHHOCTh B TOJYYCHUH OWOJOTMYECKUX 3HAHUH B MEJIX
MOBBIIMICHUS OOIIEH KyJNbTYphl, €CTECTBEHHO-HAyYHOW TI'paMOTHOCTH, Kak
COCTaBHOM YacTH (DYHKIIMOHAJILHON TPaMOTHOCTH OOydaromuxcs, GopMHpyeMOit
IpU U3Y4YCHUH OUOJIOTHH;

MOHMMAaHWE CYIIHOCTH METOJIOB MO3HAHUS, UCTIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh IOJy4yaeMble 3HAHUS [UJIs aHalu3a |
OOBSICHEHUS SIBIICHUN OKPYXKAIOMIEro MUpPA M MPOUCXOIANINX B HEM M3MEHEHUH,
yMEHUE Jie7laTh OOOCHOBAHHBIC 3aKJIFOUCHHMs] HAa OCHOBE HAy4YHBIX (DAKTOB U
UMEIOIINXCS JAHHBIX C TENBIO MOTYYCHHSI TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO MCIOJIb30BATh OMOJOTUYECKHE 3HAHMS JUIs
perieHus Mpo0JieM B peabHbIX KU3HCHHBIX CUTYAIUsX;

OCO3HAaHUE ILIEHHOCTH HAyYHOW JAESITEeIbHOCTH, TOTOBHOCTb OCYIIECTBISTH
MPOEKTHYIO M HCCIIEA0BATEIBCKYIO IEATEIbHOCTh MHANBHIYAILHO U B TPYIIIIE;

TOTOBHOCTh M  CIIOCOOHOCTb K  HENpPEphIBHOMY  OOpa3OBaHHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IOJYYEHHIO HOBBIX 3HAHUM MO OWUOJOTUU B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTIMHU.



METANIPEAMETHBIE PE3YJIBTATBI

MeTtanpeameTHble pe3yabTaThl OCBOCHHs yueOHOro mpeamera «buomorus»
BKJIIOYAIOT: 3HA4YUMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUS OO0Yy4aIOUINXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAyYHbIE MOHATHUS, OTPaXKArOLIUe
LEJIOCTHOCTh HAy4YHOM KapTHHbI MHpa U CHEHU(PUKY METOJOB IO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPIUsl, SIBICHUE, MPOLECC,
CUCTEMA, HAy4YHbI (PaKT, NPUHLMII, THUIOTE3a, 3AKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCJEeI0BaHNE, HAOIIOIEHNE, U3MEPEHUE, IKCIIEPUMEHT U APYTHE); YHUBEPCAIbHBIE
yueOHble JeHCTBUS (TO3HABATENbHbIE, KOMMYHUKAaTUBHBIE, pETYJISTUBHbIE),
obecneunBaomye GopMrupoBaHrue (yHKIUOHAIBHOW IPaMOTHOCTH M COLIMAJIbHOM
KOMIETEHIIMM  O00YyYarolMXcCs; CIIOCOOHOCTh  OOY4YaroIIMXCS  UCHOJb30BaTh
OCBOEHHbBIE MEKIUCIUIIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS U YHUBEPCAJIbHBIE
y4eOHBbIE IEVCTBUS B TO3HABATEIILHON U COLIMAIBHON MIPAKTHUKE.

B pe3ynbpraTe u3yueHuss OMONIOruM Ha YPOBHE CPEIHEro 00LIero 00pa3oBaHus
y oOyuatomerocss OyayT c@OpMHUpPOBaHbBl I103HABATEIbHbIE YHHUBEPCAJIbHBIC
y4yeOHblEe JEHCTBUS, KOMMYHHUKATHBHBIE YHHBEpCaJbHblE YydeOHbIE IEHCTBUA,
PEryJISITUBHBIE YHUBEPCAIIbHbBIE YUEOHbIE IEHCTBUS, COBMECTHAS J€ATEIbHOCTD.

MeTtanpenMeTHbIE PE3yJIbTaThl OCBOCHHSI IMPOTPAMMBI CPEIHEro OOIIEro
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJIbHBIMH y4eOHBIMU MO03HABATEJbHBIMH
AeCTBUSIMM:

1) 6a3oBble JIorMYecKHue JAeiicTBUA:

CaMOCTOSITENNbHO  (OPMYyJIMpOBaTh M aKTyaJlM3UpoOBaTh  MpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh IPU OCBOCHWHM 3HAHWW NPHUEMBI JIOTMYECKOTO MBIIUICHHUS
(aHanu3a, cuHTE3a, CpPaBHEHUS, Ki1acCu(pUKaIUU, 000OIICHUS ), PACKPBIBATh CMBICIT
OMOJIOTMYECKUX MOHATHM (BBIAEIATh UX XapaKTEpHbIC MPU3HAKH, YCTAaHABIUBATH
CBSI3U C IPYTUMH MTOHATUSAMH);

ONpENENATh LENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JOCTHKEHUSI, COOTHOCUTD PE3YNIbTATHI ACSTENBHOCTU C TOCTABICHHBIMU LIETSIMU;

UCIOJIb30BaTh OMOJIOTUYECKUE MOHATHUS Il 00bsICHEHUSI (DAKTOB U SBJICHUM
YKUBOU IIPUPOLBI;

CTPOUTH JIOTHYECKHE PACCYXIEHUS (MHIYKTUBHbBIE, JEAYKTUBHBIE, IIO
aHAJIOTMM), BBIABIIATH 3aKOHOMEPHOCTH W IPOTHUBOPEYMS] B PAaCCMATPUBAEMBIX
ABJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKIIOUEHUS;

MPUMEHSTH CXEMHO-MOJIENIbHBIE CPEICTBA JUIsI TPEICTABICHHUS CYIIECTBEHHBIX
CBSI3M M OTHOUIEHMH B M3y4yaeMbIX OHOJIOTHUYECKUX OOBEKTaX, a TaKkKe
IPOTUBOPEUHI PA3HOTO POAA, BBISIBICHHBIX B Pa3IMYHbIX HHMOPMAIIMOHHBIX
MCTOYHHKAX;



pa3pabatrbiBaTh IUIAH pELIEHMs] NPOOJEMBbl C YYETOM aHaIM3a MMEIOIINXCS
MaTepUaIbHBIX U HEMATepUaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JESTEILHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLICHUBATh PUCKHU TOCEICTBUN ACSITETbHOCTH;

KOOPAMHHUPOBATH U BHIMOJIHATH paOOTy B YCIOBHUSIX PEAbHOTO, BUPTYaIbHOTO
¥ KOMOWHUPOBAHHOTO B3aUMOJIEUCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIICHUE NTPU PELIEHUH KU3HEHHBIX IIPOOJIEM.

2) 0a30BbBI€E HCCIEI0BATEIbLCKHE JeHCTBHS:

BJIa/IETh HaBBIKAMU Y4€OHO-UCCIIEIOBATENbCKON U MMPOCKTHON JESTEIBHOCTH,
HaBbIKAMHU  paspelieHusi mpoOjeM, CHOCOOHOCTBI0O M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY IIOMCKY METOJIOB PELICHUsI IPAKTUYECKUX 3a]1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB MO3HAHUS,

UCIIOJIB30BaTh PA3JIMYHbIE BUJIBI JACSATEIBHOCTH IO MOJYYEHUIO HOBOIO
3HaHWs, €ro WHTEpIpEeTaluH, MPeoOpPa30BaHUI0O M TMPUMEHEHUIO B YUEOHBIX
CUTyalUsiX, B TOM YHUCJIE IPU CO3JaHUH YUE€OHBIX U COLIMAJIbHBIX IPOEKTOB;

(GopMHUpPOBATHh HAYYHBIM TUI MBILIUICHUS, BIAJI€Th HAYYHOU TEPMUHOJIOTHEH,
KJIIOYEBBIMU MOHATHSIMH U METOJIaMU;

CTaBUTh M (OpPMYIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
TIESITEIbHOCTH U YKU3HEHHBIX CUTYAIIHIX;

BBISIBJISITH TNPUYMHHO-CJICACTBEHHBIE CBSI3M W aKTyaJIM3UpOBaTh 3ajaauy,
BBIJIBUTaTh TUIOTE3Y €€ pelieHus, HaXOAUTh apryMEHTHI AJIsl IOKa3aTeIbCTBA CBOMX
YTBEPXKACHUA, 3aJaBaTh MapaMeTPhl U KPUTEPHUH PEIICHUS;

aHANM3UpOBaTh TIOJIyYEHHbIE B XOJE PpEIICHUS 3aJadd  pe3yJIbTaThl,
KPUTHYECKH OIICHUBATHh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

OCYUIECTBJISTh LEJIECHANPABICHHBIA MMOUCK TEPEHOCa CPEACTB U CIOCOOOB
NENCTBUS B MPO(GECCUOHANBHYIO CPENY;

YMEThb IMEPEHOCUTh 3HAHUS B IO3HABATEJIbBHYI0 U MPAKTHUUYECKYH 00JacTu
KU3ZHEICSATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUSA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIIBUTATh HOBBIE HJIEW, TpeJiaraTh OPUTHHAIBHBIE MOAXOABI M PEIICHUS,
CTaBUTh MPOOJIEMBI U 33/1a4H, JAOMYCKAIOIINE aJbTEPHATUBHBIE PEIICHUS.

3) padora ¢ ungopmanmeii:

OPUEHTHPOBATHCS B PA3IUUHBIX HCTOYHUKAX MH(OpMaIMK (TeKCTe y4eOHOTO
nocoOusi, HAY4YHO-TIOMYJISIPHOM JUTEparype, OHOJIOTMUECKUX CJIOBApSAX U
CTIPaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax MaHHBIX, B VHTepHETEe), aHAIM3HPOBAThH
WHGOPMAITHIO PA3IMIHBIX BUIOB U (POPM MpECTaBICHUS, KPUTUYECKH OIEHUBATh
e€ T0CTOBEPHOCTh U HEMTPOTUBOPEUHBOCTb;



bopMyIMpOBaTh 3aMpPOChl U MPUMEHSTH PA3IMYHBIE METObI MPU TIOUCKE U
otbope Ouosorndeckor mHMOpPMaIMKM, HEOOXOUMOM JIJIsi BHIIOJHEHUSI yUYeOHBIX
3ajiay;

npuoOpeTaTh OMBIT HUCHOJIB30BaHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJOTHI, COBEPILICHCTBOBATh KYJIbTYPY aKTUBHOTO MCIOJIB30BaHUS Pa3IMUHbIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENILHO  BbIOMpATh  ONTUMANbHYIO  (QOpMy  IpEICTaBIICHUS
ouonorunueckoi nHdopmanuu (CXembl, rpaQuKu, JUarpaMmbl, TAOIHIIbI, PUCYHKU U
Apyroe);

UCIIONBb30BaTh HAYYHBIM SA3BIK B KayecTBe CpeACTBa mpu pabdoTe ¢
Oouonornueckoi uHGpoOpManued: NPUMEHATh XUMHUYECKHE, (U3MUecKkue Hu
MaTeMaTUYeCKUe 3HAKU W CUMBOJBI, (HOpMyJibl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W NPeoOpa3oBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CPE/ICTBA
HaTJISAHOCTH;

BIAJ€Th  HaBBIKAMHM  paclo3HaBaHUS M 3alUThl  UH)OpMaIuw,
MH(POPMaIMOHHON 0€3011aCHOCTH JIUYHOCTH.

OByaieHUue YHHMBEPCAJIbLHBIMM KOMMYHUKATHBHBIMHM J€CTBUSIMU:

1) o01ienue:

OCYIIECTBISATH KOMMYHHUKAIIMU BO BCeX chepax KU3HU, aKTUBHO yIaCTBOBATh
B JIMAJIOTe WM JUCKYCCHU MO CYLIECTBY OOCY>KIaeMol TeMbl (YMEHHE 3aJaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEILHO BBITIOJHEHHUS TMpeJiaraeMomn
3a]a4M, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCTH MO3UIUN APYTUX yYACTHUKOB
JMasora Wik JUCKYCCUN);

pacro3HaBaTh HEBEpOAJbHBIE CpEJCTBA OOIICHHS, MOHUMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HHUKHOBEHHWS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMSITYATh KOH(QJIMKTHI U BECTH IIEPETOBOPHI;

BJIQJIETh PA3IUYHBIMU CHOCOOaMM OOINEHWS W B3aUMOJICHCTBHUS, NMMOHMMATH
HaAMEPEHUS IPYTUX JIIOJIeH, IPOSBIATh YBAKUTEIBHOE OTHOIIICHHE K COOECETHUKY
U B KOPPEKTHOU PopMme hopMyTupoBaTh CBOM BO3PAKEHUS,

pa3BEPHYTO U JIOTMYHO H3JIaraTb CBOK TOYKY 3pPEHHUSI C HCIIOJIb30BAHHUEM
S3BIKOBBIX CPEJICTB.

2) coBMecTHas J1esiTeJIbHOCTD:

MOHMMATh W HCIIOJNB30BaTh MPEUMYIIECTBA KOMAaHAHOW M WHIWBUIYaIbHOU
paboThI IpU pelIeHUU OUOIOTUYECKON MPOOIIeMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX (DOPM B3aMMOJICHCTBUS NP PEIICHUN YyIeOHOM 3a1a4H;

BBIOMpPATh TEMATHUKy U METOJbl COBMECTHBIX JAEUCTBUI C y4€TOM OOIIMX
WHTEPECOB M BOBMOKHOCTEH KaKJIOTO YJieHa KOJUICKTHBA,

NpPUHUMATh II€Td  COBMECTHOW  JIeATENbHOCTH, OpPraHW30BBIBATH U
KOOPJIWHUPOBATh ACHUCTBUA NO €€ IOCTHKEHUIO: COCTABIISITh IUIAH JCHCTBUM,



pacnpenensaTb poid C y4ETOM MHEHMIl y4YaCTHUKOB, OOCYXJaTb pe3yJbTaThl
COBMECTHOI paboTHI;

OLIEHMBATh Ka4ECTBO CBOETO BKJIAJa U KAX/I0r0 Y4aCTHUKA KOMaHbl B OOIINI
PE3YNBTAT MO pa3pabOTaHHBIM KPUTEPHUSIM;

[pe/ularatb HOBBIE IIPOEKTHI, OLECHMBAaTh HUIEU C TO3ULUUAHA HOBU3HBI,
OpPUTMHAIBHOCTHU, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh IIO3UTHUBHOE CTPATErMYECKOE IIOBEIACHUE B PA3IMYHBIX
CUTYaIUsIX, IPOSBISATH TBOPUYECTBO U BOOOpaXKEHHE, ObITh MHUIIMATUBHBIM.

OBJ1aieHre YHUBEPCAIbHBIMH PeryJsSTUBHBIMU ACHCTBUAMM:

1) camoopranusanms:

UCIIOJIb30BaTh OHMOJIOTUYECKHE 3HAHUS Ul BBIABICHUS MpOOJIEM U UX
pELICHUs B )KU3HEHHBIX U YUEOHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIE
YCTAHOBKM B CBOMX JECHCTBHUSAX M IOCTYIIKax IO OTHOLIECHHIO K KMBOM IMPHUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIIUX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH ITO3HABATEIBHYIO JESATEIbHOCTD, BBISABIATH
npo0JieMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 337a4u B 00pa30BaTEIbHON
JEATEIIBHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENILHO COCTABJIATH IIJIAH PEMICHUS TPOOJIEMBI C YUETOM UMEOIIUXCS
PECYpPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUYTCHUM;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsM;

pacIMpATh paMKH Y4eOHOI0 MpeAMETa Ha OCHOBE JIMYHBIX MPEANOYTECHUN;

JienaTh OCO3HAHHBIN BEIOODP, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTb 32
pelnieHue;

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

cocoOCTBOBaTh (POPMHUPOBAHUIO M NPOSBICHUIO LIUPOKOH SPYAULMH B
pa3HbIX 00JIaCTAX 3HAHWW, MOCTOSHHO TOBBIIATH CBOM OOpa3oBaTEIbHBIM U
KYJBTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

J1laBaThb OLIEHKY HOBBIM CHUTYalUsIM, BHOCUTb KOPPEKTHUBBI B JIESTEIBHOCTD,
OLICHUBATH COOTBETCTBUE PE3YJILTATOB LEIAM;

BJIAJE€Th HABBIKAMHM  IO3HABATENbHOM  pedJekcud KaKk  OCO3HAHUs
COBEpPUIAEMBIX JEUCTBUM M MBICIUTENBHBIX MPOLECCOB, HMX pE3yJbTaTOB U
OCHOBaHUi, UCMOJIb30BaTh NPUEMBI peduieKCUM JJIsi OIEHKH CUTYalliu, BbIOOpA
BEPHOI'O PEILLICHHS;

YMETh OILICHUBATh PUCKHM M CBOEBPEMEHHO NPUHUMATh PEIICHUS MO MX
CHIKEHHIO;

IIPUHAMAaTh MOTHBBI M apryMEHTBbl JPYTMX IIPU AaHajJu3€ pe3yJIbTaTOB
NEATEIbHOCTH;



3) npuHsaTHE ceOsl U IPYTrUX:
PUHUMATH CeOsI, TOHMMAsi CBOM HEJIOCTATKH M JOCTOMHCTBA,
NPUHUMATh MOTHUBBI W apTyMEHTHl JPYTHX TpU aHAIW3e pe3ybTaToB
NEeSATEeTbHOCTH;
MPU3HABATh CBOE MPABO M MPABO JPYTUX HA OMINOKH;
pa3BHUBATh CIIOCOOHOCTh TOHUMATh MUP C TTO3UIUH JIPYTOr0 YEIOBEKA.
IMMPEAMETHBIE PE3YJIBTATDBI

[IpenMeTHbIe pe3yabTaThl OCBOCHHUSI COJEpXKaHUS Y4eOHOro MpeaMera
«buonorusi» Ha yriayOJIEHHOM YpOBHE OPHEHTHPOBAHBI Ha OOECIeUYeHHE
npobuapHOro  oOydeHuss — oOydaromuxcs — Ouojmormu. OHHM  BKIIIOYAIOT:
cnenuuyeckue s OMOJIOTUHM HayYHBIC 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUH TIO
OCBOCHHIO, UHTEPIIPETALMN U MPEOOPa30BAHUIO 3HAHUM, BUABI ACATEIBHOCTU IO
MOJTYYEHHUIO HOBBIX 3HAHUW W UX MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX, a TAKXKE B
peaNbHbIX KXU3HEHHBIX cUTyauusx. lIpeameTHbie pe3ynapTaThl MPEICTABICHBI IO
roJlaM U3y4eHHUsl.

[IpenMeTHbIE pe3yibTaThl OCBOEHUs ydueOHoro mpeamera «buonorus» B 10
Kjlacce JOJKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MeCT€ U POJIM OHOJOTUU B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMHPOBAHWM €CTECTBEHHO-HAYYHOW KapTUHBI MHpa, B
MO3HAHWM  3aKOHOB TPHUPOABI U  pEHIeHUH TPoOJieM  palMroHAIBLHOTO
MPUPOJIOTIOIB30BaHUs, O BKJIAJE POCCUICKUX M 3apyOCKHBIX YUEHBIX B Pa3BUTHE
OnoIorny;

BJIAJICHUE CHUCTEMOM OWOJIOTMYECKUX 3HAHWUW, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIONINE OUOJIOTUUECKHE TEPMHUHBI W TOHATUA (KU3Hb, KIIETKA,
OpraHu3M, MeTaboJIu3M, TOMEOCTa3, CaMOPETYIISIUs, CaMOBOCIIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, MU3MEHUYUBOCTh, POCT U Pa3BUTHE), OMOJOTHYECKUE TEOPUU
(xnetounas Teopus T. llIBanna, M. Illneiinena, P. BupxoBa, XxpoMocoMHas TeopHs
HacnenctBeHHocTH T. Moprana), yuenuss (H. WM. BaBumoBa — o meHTpax
MHOT000pa3us ¥ MPOUCXOKACHUS KyJIbTYPHBIX PACTCHHI ), 3aKOHBI (€AMHOOOpa3s
MMOTOMKOB TI€PBOr0 TOKOJIEHHUS, PAaCIICIUICHUS, YUCTOTHl TaMeT, HE3aBUCHUMOTO
HacnenoBanuss [. MeHngens, TOMOJIOTUYECKMX PAJOB B  HACJIEACTBCHHOM
n3meHunBoctd H. M. BaBuiioBa), npuHIMIBI (KOMIIJIEMEHTAPHOCTH);

BJIaJICHUE OCHOBHBIMHU METOJIaMH HAy4YHOTO MO3HAHUS, HCIOJIb3YEMbIX B
OMOJIOTUYECKUX HCCIICIOBAHUSAX JKUBBIX OOBEKTOB (OMUCaHWE, H3MEpPEHUE,
HaOJII0/ICHNE, SKCIIEPUMEHT);

YMEHHE BBIICIIATH CYIIECTBEHHbIE TTPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
AYKapUOT, OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM YHCIIE
OaxTepwuii, rpubOB, paCTEHUH, )KUBOTHBIX M YEJIOBEKA, CTPOCHUS OPTAHOB U CUCTEM
OpraHOB pACTE€HH, JKUBOTHBIX, 4YEJIOBEKAa, MPOLIECCOB KU3HEAEITEIHHOCTH,



MPOTEKAIOUUX B OPraHU3Max PacTEHUM, )KUBOTHBIX M YEJIOBEKa, OMOJOTMYECKHUX
MIPOIIECCOB: OOMEHa BemiecTB (MeTab0IM3M), MPEBPAIICHUS YHEPTUH, OPOKEHUS,
aBTOTPO(HOrO U rerepoTpoHOrO TUIOB MUTAHUS, (POTOCHHTE3A U XEMOCHHTE3a,
MUTO3a, MeW03a, TaMEeTOTeHe3a, IMOpUOreHe3a, MOCTIMOPUOHAIBHOTO Pa3BUTHS,
Pa3MHOXEHUS,  WHAWNBUAYATLHOTO  pPa3BUTHUA  OpraHu3ma  (OHTOTeHe3a),
B3aMMOJICUCTBHS T€HOB, T€TEPO3UCa, UCKYCCTBEHHOIO 0TOODA;

YMEHUE YCTAaHABIMBATh B3aMMOCBSI3M MEXIY OpraHOMJIAMHU KJIETKH U HUX
GYHKIUSIMH, CTPOCHHEM KJIETOK Pa3HBIX TKAHEHM M WX (QYHKIUSIMH, MEXKIY
opraHaMu M CHCTEMaM{ OpPTaHOB Yy pACTCHUH, >KHBOTHBIX M YEJIOBEKa U WX
GYHKIASIMH, MEKIYy CHUCTEMaMH OPTaHOB M WX (DYHKIMSAMHU, MEXIY STallaMH
oOMEHa BEIIECTB, ATaraMH KJIETOYHOIO IUKJIA U KU3HEHHBIX IIUKIIOB OPTaHU3MOB,
TanaMu 3MOPUOHATIBHOTO PA3BUTHS, TEHOTUNOM U (HEHOTUNIOM, (PEHOTUIIOM U
(dbaxkTOopamMu cpebl OOUTaHUS;

YMEHUE BBISIBJIATh OTIMYHUTEIBHBIE MPU3HAKN JKMBBIX CHCTEM, B TOM YHCIIE
pacTeHul, >)KUBOTHBIX M YEJIOBEKA;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIIME apPTyMEHThI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO M CHMBOJIMKY JIJIsl JOKa3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX
CUCTEMATHYCCKUX TPYIIIT,

YMEHHUE pemaTh OMOJOTHISCKUE 3aa91, BBISBIISITh IPHYNHHO-CIICICTBCHHBIC
CBSI3U MEXKTY UCCIIEAYEMBIMU OMOJOTUYECKUMH MPOIECCAMU U SIBIICHUSMH, JIEaTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHUU TIOJYUYECHHBIX PE3YyJIbTaTOB;

YMEHUE BBINOJHATh JIA0OPATOPHbIE M MpakTUYECKHe padoThl, cOO0IaTh
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, TMPOBEPSITh WX OKCICPUMEHTAILHBIMU
cpenctBamu, GOpMYIHpPYs I1€Jb HCCIEIOBAHUS, aHATU3UPOBATH TMOITYUYCHHBIC
pE3yNbTATHI U IeNIaTh BHIBOBL;

YMEHHUE Yy4acTBOBaTh B Y4E€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMoJIoruw,
DKOJIOTUU W MEIWIIMHE, NMPOBOJAUMON Ha 0a3e IIKOJIBHBIX HAy4YHBIX OOIIECTB, U
nyOMUYHO  TPEACTaBIATH  TOJYYCHHBbIC  pE3yJbTaThl Ha  YYEHHYECKHUX
KOH(DepeHIusX;

YMEHUE OIICHUBATh JTUYECKHE aCIMEeKThl COBPEMEHHBIX WCCIICIOBAHUN B
o0acTv OMOJIOTUHU U MEIUIIMHBI (KJIOHHPOBAaHKE, NCKYCCTBEHHOE OTUIO0TBOPEHHE,
HaIpaBIEHHOE N3MEHEHNE TeHOMA B CO3/JaHNe TPAHCTEHHBIX OPTaHU3MOB);

YMEHUE OCYIIECTBIATh OCO3HAHHBIA BBHIOOp Oyaymiedl mpodecCHoHATbHON
JEATEeTLHOCTH B 00JacTH OMOJIOTHH, MEAUITUHBI, OMOTEXHOJIOTHH, BETEPUHAPHH,
CENIbCKOTO XO31CTBA, MUIIEBON MPOMBINIJICHHOCTH, YIIyOJaTh TO3HABATEIIBHBIHN
WHTEpEC, HAIIPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOLIEH npodeccuu u
NpOAODKeHNE OWOJIOTMYECKOTO 00pa3oBaHUSl B OpPraHHM3AIMsIX CPETHETO
po(eCCHOHATEHOTO U BBICIIETO 00pa30BaHUSI.



[IpeameTHbIe pe3yNbTaThl OCBOCHUS yueOHOro mpeamera «buonorus» B 11
Klacce NOJIKHBI OTPaKAaTh:

chOpPMHPOBAHHOCTh 3HAHUW O MECT€ W pPOJM OHOJOTMM B CHCTEME
€CTECTBEHHBIX HayK, B (DOPMUPOBAHUM COBPEMEHHOW €CTECTBEHHO-HAyUYHOU
KapTUHBI MHpA, B TMO3HAHMM 3aKOHOB MPHUPOJABl M PEIICHUU HKOJOTUYECKUX
npoOjeM 4YeloBeuecTBa, a TakKe B PEHICHWH BOIPOCOB PAIMOHAIBLHOTO
IPUPOAOIIOIL30BaHUs, U B (HOPMUPOBAHUM IIEHHOCTHOTO OTHOILECHUS K MPUPOJIE,
OOIIIECTBY, YEIOBEKY, O BKJIAJEC POCCHICKUX M 3apyOekKHBIX yUEHBIX-OHOJIOTOB B
pa3BUTHE OMOJIOTHUH;

YMEHHE BJAJE€Th CHUCTEMOW OMOJOTHMUYECKUX 3HAHWUU, KOTOpas BKIIOYACT
OTIpEJICICHUs] W TOHMMAHWE CYIIHOCTH OCHOBOIOJIATAIONIUX OHUOJIOTHYECKUX
TEPMUHOB M TOHATHM (BHJ, 3KOCUCTeMa, Ouocdepa), OHOIOrHUYECKHUE TEOPUU
(aBosmtoniuonHas Teopust Y. JlapBuHa, CUHTETHYECKAsE TEOPHUS SBOJIIOIUN), YUCHUS
(A. H. CeBepuoBa — 0 nyTsX 1 HanpasieHUsX 3Bontouuu, B.M. BepHnaackoro — o
ouocdepe), 3akoHbl (TeHeTHdeckoro paBHoBecus [[x. Xapaum u B. BaiinOepra,
3apoabiiieBoro cxojacrea K. M. bopa), npaBuna (munumyma HO. Jlubuxa,
HKOJIOTHYECKON MHpaMuJibl dHEpruu), rumnoressl (rumoresa «vupa PHK» V.
['unGepra);

YyMEHHE  BJIQJCTh  OCHOBHBIMU  METOJIaMHM  HAy4YHOrO  IO3HAHWA,
UCITIOJIb3yEMbIMH B OMOJIOTHYECKUX MCCIIEIOBAHUSIX KUBBIX OOBEKTOB U IKOCUCTEM
(omucanue, M3MepeHue, HaOIIOJCHHE, JKCIIEPUMEHT), CIOCOO0aMH BBISIBJICHUS H
OIICHKH aHTPOIOTE€HHBIX U3MEHEHUH B IPUPO/IC;

YMEHHUE BBIJCTSATh CYIIECTBEHHbIC TMPU3HAKU: BHJIOB, OHOTEOILICHO30B,
PKOCUCTEM U Ouocdepbl, CTaOUIU3UPYIONIETO, IBUXKYIIETO U Pa3phIBAIOIIETO
€CTECTBEHHOTO 0TOOpA, aJIJIONMATPUIECKOTO M CUMITATPUIECKOTO BUA000pa30BaHUS,
BIUSHUAS  JBWKYIIUX  CHJ  DBOJIIOIMUM  Ha  TEeHOMOHJ  TOMYJISIHUH,
MPUCIOCOOJICHHOCTH OPraHu3MOB K cpelie OOMTAaHMs, YepEeJOBaHUSl HAIlpaBICHUMN
ABOJIIOLIMH, KPYTOBOPOTA BEUIECTB U MOTOKA SHEPTHH B 3KOCHCTEMAX;

YMEHHE YCTaHABIMBAaTh B3aWMMOCBSA3UM MEXAY IMPOLECCAMU HBOJIOLNH,
JIBIDKYIIMMH CHJIAaMUA aHTPOTIOT€HE3a, KOMIIOHEHTAMHU PA3JIMYHBIX JKOCHUCTEM H
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHUE  BBISABIATH  OTVIMUMTEIbHBIC  TPH3HAKK  KUBBIX  CHCTEM,
MPUCTIOCOOJICHHOCTh BHJIOB K cpefie OOUTaHMs, a0MOTHYECKUX M OMOTUYECKUX
KOMITOHEHTOB  9KOCHUCTEM, B3aWMOCBS3€d OpPraHM3MOB B  COOOIIECTBaXx,
AHTPOITOTEHHBIX U3MEHEHUN B DKOCUCTEMAaX CBOECH MECTHOCTH;

YMEHUE MCIOJIb30BaTh COOTBETCTBYIOLIME aPTyMEHThI, OHOJIOTMYECKYIO
TEPMUHOJIOTHIO M CHMBOJIMKY JJIsl J0Ka3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX
CHUCTEMATHUYECKUX TPYII, B3aUMOCBSI3M OPTaHU3MOB U CPelibl OOMTaHUsI, €IMHCTBA



YEeIIOBEYECKHX pac, HEOOXOAMMOCTH COXpaHEHHS MHOTOOOpa3usi BHIOB U
IKOCHCTEM KaK YCIIOBHS COCYIIICCTBOBAHUS MTPUPOJIBI M YEIOBEUYCCTBA,

YMEHHE peniaTh OMOIIOTUYECKUE 33]Ja4H, BBISBISATH IPHUYNHHO-CIICICTBCHHBIC
CBSI3M MEXIY UCCIIETyeMbIMU OHOJIOTMYECKUMU MIPOIIECCAMH U SBIICHUSMU, 1€TaTh
BBIBOJIbI U ITPOTHO3BI HA OCHOBAHHH MOJYY€HHBIX PE3YJIbTATOB;

YMEHHE BBIMOIHITH JIA0OpATOPHBIE M TPAKTHUECKHE pPadOThI, COOIIOAATH
IpaBuJIa MpU padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHHUEM;

YMEHHE BBIJBUTaTh TUIOTE3bl, MPOBEPATh HX OSKCIEPUMEHTAIBHBIMU
cpeacTBamMu, (GOpMyIupys Ledb HCCIEIOBAHUS, aHAIU3UPOBATH IOIYYCHHbBIC
pe3yNbTaThl U €NaTh BBIBOJBL;

YMEHHME Yy4acTBOBaTh B y4eOHO-HMCCIIENOBATENbCKOW paboTe mo OHOJoruw,
HKOJIOTUM U MEIUIIMHE, NMPOBOJUMON Ha 0a3e HIKOJIbHBIX HAay4YHBIX OOILIECTB, U
nyOJdMYHO  TPEACTABIATh  MOJYYEHHBIE  PE3yNbTaThl HA  YYECHHYECKHX
KOH(epeHUusX;

YMEHHE OLIEHUBATh TUIIOTE3bl U TEOPUH O MPOUCXOKJICHUU KU3HU, YEJIOBEKA
U UYEJOBEUYECKUX pac, O MPUYMHAX, MOCIEACTBUAX U CIOco0ax MperoTBpalLeHUs
ri100aJpHbIX M3MEHEHUH B Ouocdepe;

YMEHUE OCYILECTBIIATh OCO3HAHHBIA BBIOOp Oyaymiell mpodeccuoHaTbHON
JESITEIbHOCTH B 007acTU OMOJIOTHH, IKOJIOTUH, TIPUPOIOTIOIH30BAHMS, MEIUIIUHBI,
OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPUHU, CEIBCKOIO XO3AHCTBA, MUILEBOU
IPOMBIIIJIEHHOCTH, YIVIYOJIATh I103HAaBAaTEIbHBIH MHTEpEC, HANpaBICHHbIA Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  mpodeccud U MPOAOTHKEHHE
OMOJIOTHYECKOTO 00pa30BaHusl B OPTaHM3AIMIX CPEAHETO MPOGECCHOHATHLHOTO U
BBICIIIETO 00pa30BaHUs.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoanuectBo yacon DJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne n/m Kontpoabnsie IlpakTuueckue
NMPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI pecypenI
1 buoiiorus kak Hayka 1
2 JKuBble cucTEMBI U UX U3yUYEHUE
3 buonorus knetku 0.5
4 XHUMHUYECKask OpraHu3anus KIETKN 10
5 Ctpoenue u GyHKIMH KIETKH 8 2
6 OOMeH BellecTB U MPeBpallleHue SHEPTUH B 9 |
KJIETKE
7 Hacnencreennas undopmarus u 9 0.5
peanu3zauus e€ B KIETKe
JKu3HeHHBIN MK KIEeTKH 6 1
9 Crpoenue U GyHKIUU OPraHU3MOB 17 1.5
10 Pa3sMHOXeHUE U pa3BUTHE OPraHU3MOB 8 1.5
1 I'eneTuka — Hayka O HAaCIEJACTBEHHOCTH U ) 0.5
W3MEHYMBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHUYHUBOCTH 6 1
14 I'eneTuka yenoseka 3 0.5
15 Cenekiusi OpraHu3MOB 4 1
16 BuoTtexHonorus u cuHTETHYECKast OMOJIOTUS 4
17 Pe3epBHOE Bpemst 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13



11 KJIACC

KonuyecTBo yacos DJIEKTPOHHbBIE
Ne /it HaunmeHoBaHMe pa3ie/ioB U TeM T T O S—— (uudpossbie)
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI pecypenr
| 3apoKeHUE U Pa3BUTUE 3BOJIIOLMOHHBIX 4
MPEJICTaBICHUI B OMOJIOTUI
Mukpo3BOIIOLHUS U €€ PE3YNIbTAThI 14 2
Makpo3Bostonus ¥ €€ pe3yabTaThl 6
4 [IpoucxoxaeHue u pa3BUTUE )KU3HU Ha s L5
3emie
5 [IpoucxoxaeHue yeaoBeKka — aHTPOIOreHe3 10 1
DKOJI0oTusl — HayKa O B3aUMOOTHOILIEHUSX
6 OpraHU3MOB M HaJJOPIaHU3MEHHBIX CUCTEM 3 0.5
C OKpYKarollei cpeaoi
7 OpraHu3mesl 1 cpesja 0OuTaHUs 1.5
OKoJ0rus BUJ0B U MOIYJISILUN 0.5
9 DKOJIOTHS COOOIIECTB. DKOJIOTHUECKHE 12 0.5
CUCTEMBI
10 Buocdepa — rinobanbHast skocucTemMa 6
11 YenoBek u OKpyxaromias cpeaa 6
12 PesepBHOE Bpems
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5







IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KonuyecTBo yacos DJIEeKTPOHHbIE
Ne uudgposbie
w/n Tema ypoka Beero Kontpoabnubie IIpakTuyeckue 06pAI0BATEIBHELE
padoThI padoThI pecypes:
| buonorus kak KOMIUIEKCHasI HAyKa U Kak |
4acTbh COBPEMEHHOTO O0IIeCcTBa
JKuBblE cCUCTEMBI U KX CBOMCTBA 1
YpoBHEBas opranu3anusi KUBbIX CUCTEM 1
4 Hcropust OTKpHITHS U U3YUCHUS KIIETKH. |
Kiterounas teopus
Meroasl MOJIEKYJIIPHON U KJIETOYHON
ouonorun. [Ipaktuueckas padora «3ydyeHue
5 METOJI0B KIE€TOYHONH OHOI0TrUH | 0.5
(xpomarorpadusi, dneKTpodopes, '
muddepeHnraibHoe eHTPU(YTUpOBaHUE,
[I1IP)»
6 XHUMUYECKUHN COCTAB KIETKU 1
7 MuHepaabHbIE BEMIECTBA KIETKH, UX |
Ouosorudeckas poib
Opranuyeckue BeIecTBa KJIETKH — OEJKU.
8 JlabopaTtopHas pabota «O0Hapy)eHne 1 0.5
OEJIKOB C TOMOIIbIO KAU€CTBEHHBIX PEAKIIHII»
9 CoiicTBa, KnaccupuKkanys v GyHKIUN |

0€eJIKOB




OpFaHI/I‘ICCKI/IC B€IICCTBA KJICTKHU —

10
YTJIEBOJIbI

11 Oprannyeckue BeIIecTBa KIETKH — JIUITNIbI
Hykneunossie kucnorsl. [IHK u PHK.

2 Jlaboparopuas padota «VccienoBanue 0.5
HYKJIEMHOBBIX KHUCJIOT, BBIJICIIEHHBIX U3
KJIETOK Pa3JIMYHbIX OPraHU3MOBY

13 Crpoenne u pynkiun ATD. Ipyrue
nykieosunrpudocdarsr (HTD)

14 CexBenuponanue JIHK. MeToibl FTeHOMUKH,

TPAHCKPUITOMHKH, IPOTEOMHUKHI

15 MeToapl CTpYKTypHOH OHOJIOTHH

16 Tune! knetok. [Ipokapuornyeckas kieTka
CrtpoeHue 3yKapuOTHIECKON KIIETKH.

17 ITpakTruyeckas pabora «/3ydyeHue cBoicTB 0.5
KJICTOYHOM MeMOpaHbI»

18 [ToBepXHOCTHBIN anmnapar KIeTKH
OnHoMeMOpaHHBIE OPraHOUbI KIETKH.

19 [TpakTruueckas pabora «M3ydyeHue 1BUKEHUS 0.5
LIUTOIUIa3Mbl B PACTUTENIBHBIX KJIETKAX»

[TonryaBTOHOMHBIE OpraHOUbI KJIETKU:

20 MUTOXOHAPHUH, TUTacTH L. JlabopaTtopHas 0.5
pabota «/ccienoBanue miaa3Moian3a u '
JeTIIIa3MOJIM3a B PACTUTENIBHBIX KIIETKAX»

21 HememOpanHbie opraHou/IbI KJIETKH

22 Crpoenue u GyHKIUH s1Ipa




23

24

25

26

CpaBHUTEIbHAS XapaKTEPUCTHKA KJICTOK
sykapuot. JlaboparopHas pabota «/3ydenue
CTPOCHUS KJIIETOK Pa3IMYHBIX OPraHU3MOBY

ACCHUMUJISIIIAS U TUCCUMMUIISIIIAS — JIBE
CTOpOHBI MeTabonmu3Ma. Turel oOMeHa
BeniecTB. JlabopaTopHas pabora «3yuenue
KaTaJTUTHYeCKON aKTUBHOCTU (DePMEHTOB (Ha
MIpUMEpPEe aMIJIa3bl WA KaTajaas3bl)»

depMeHTaTUBHBIN XapaKkTep peakuui
KJIETOYHOr0 MeTabonu3ma. JlabopaTopHas
pabora «3yuenue hepMEHTATUBHOTO
paciLerieHust IepoKcHia BO0poa B
PACTUTENBHBIX U KUBOTHBIX KIIETKAX)

benku-akTUBaTOpPHI ¥ OEIKU-UHTUOUTOPBI

0.5

0.5

27
28

ABTOTpOGHBIN TUII OOMEHA BEILLIECTB

dorocunTe’

29

XemocuHTtes. JlabopaTopnasi pabota
«CpaBHeHue mporeccoB (OTOCUHTE3A U
XEMOCHHTE3a»

0.5

30

31

32

AHa’poOHbIe opraHu3Mbl. Buibl OposkeHusl.
JlabopaTtopHas padota «CpaBHEHHE
MPOIIECCOB OPOKEHUSI M IBIXAHUS

AdpoOHBIE OpraHnu3Mbl. JTambl
SHEPTEeTUYECKOr0 OOMeHa

DHeprust MEMOPaHHOT'O TPaUEHTA IIPOTOHOB.
Cunte3 AT®: pabota nporoHHoit ATO-
CHHTa3bl

33

Peaknun MaTpu4HOro cHHTE3a




34 Tpanckpunuus — Matpuunbiii cuaTe3 PHK

35 Tpancnsauus u e€ 3Tanbl

36 KoaupoBanue amunokucior. Pons pubocom
B OMocuHTe3e OemnKa

37 Opranu3zaiys renoMa y npokapuor u
3yKapuoT

18 MonexynsapHble MEXaHU3MBbI SKCITPECCUH
TE€HOB Y 9YKapuOT
Bupycbl — BHeksIeTOUHBIE ()OPMBI KUZHU U

39 oOnuratHbie napa3uTel. [IpakTuaeckas 0.5
pabota «CoznaHue MO BUPYCa»

40 BupycHrbie 3a601eBanus yenoBeKa,
KUBOTHBIX, PACTEHUN

41 Hanortexnomoruu B OMOJIOTHU U MEAUITTHE

42 JKU3HEHHBIN UK KIETKH

43 Martpuunsii cuares JJHK
Xpomocomel. JITaboparopHast pabota

44 «M3ydeHne XxpoMocoM Ha TOTOBBIX 0.5
MHUKpOIIpenapaTax»

45 JleneHue KIeTKH — MHUTO3
Tunel knetok. Kaprnokunes u IUTOKUHES.

46 JlabopaTtopHas pabora «Habmonerne MmuTto3a 0.5
B KJIETKaX KOHUMKA KOpeIIKa JyKa (Ha '
TOTOBBIX MUKpOIIpenapaTax)»

47 Perynsuus >KM3HEHHOTO UKJIA KIIETOK

48 Opranusm Kak eMHOE LET0e




Txanu pactenuii. JlJaboparopHas pabora

49 . . 1 0.5
«M3ydyenue TKaHel pacTeHUI
TkaHM KUBOTHBIX U YEIOBEKA.

50 JlaGopaTopHas paborta «/3ydeHue TkaHen 1 0.5
AKHUBOTHBIX)»
Opransbl. Cucremsl opraHos. JlaboparopHas

51 pabota «/3y4ueHue opraHoB IIBETKOBOTO 1 0.5
pacTeHus»

52 Ormopa Tena opraHu3MOB 1

53 JIBr>KeHHE OPraHU3MOB 1

54 [Intanue opranu3sMoB 1

55 ITuTaHue NO3BOHOYHBIX )KUBOTHBIX. |
[TuimeBapuTenbHas cucTemMa 4ejloBeka

56 JlpIxaHue opraHu3MoB 1

57 JIbIXaHue MO3BOHOYHBIX JKUBOTHBIX U |
YesioBeKa

58 TpaHcnopT BelecTB y OpraHu3MoB 1

59 KpoBeHocHas cucreMa Mo3BOHOYHBIX |
KUBOTHBIX U Y€JIOBEKa

60 Briaenenue y opranu3mosn 1

61 3ammTa y OpraHu3MOB 1

62 NMMyHHas cucTeMa 4enoBeKa 1

63 PazapaxxuMocTe 1 peryisinus y opraHu3smMoB 1

64 I'ymopasnbHast peryasiius 1 SHI0KpUHHAs |
crcTeMa XUBOTHBIX M YeJIOBEKa

65 ®opMbl pa3MHOKEHHUSI OPTaHU3MOB 1

66 [TonoBoe pa3MHOXeHHE 1




67

68

Meiios

I'ameTorenes. O6pa3oBaHue U pa3BUTHE
HOJIOBBIX KJeTOK. JlabopaTopHas paborta
«/3y4eHne cTpOeHHS TOJIOBBIX KICTOK Ha
TOTOBBIX MUKpPOIIpEnaparax»

0.5

69

WNHuBuayanbHOE pa3BUTHE OPraHU3MOB —
OHTOI'CHE3

70

71

72

3akJajKa OpraHoB U TKaHEH u3
3apOJAbIIICBLIX JIUCTKOB

Poct u pa3Butue xxuBoTHbIX. JlabopaTopHas
pabota «BpIsiBIEHIE TPU3HAKOB CXOJICTBA
3apo/ibliiell TO3BOHOYHBIX KUBOTHBIX)

PasMHOkeHUE U pa3BUTHE PACTCHUI.

JlaboparopHas pabora «CTpoeHue opraHoB
Pa3MHOXKEHUS BBICIIUX PACTCHHID

0.5

0.5

73

74

75

76

Hcropus cTaHOBIIEHNS M pa3BUTUS TEHETUKH
KaK HayK{

OCHOBHbBIE TIOHATHS U CUMBOJIBI T€HETHUKH.
JlaGopatopHnas pabota «/lpo3oduna kak
O00BEKT T€HETUYECKUX HCCIIETOBAHUI»

3aKOHOMEPHOCTH HACJIEN0BaHUs IPU3HAKOB.
MoHorubpuaHoe CKpeluBaHue.
[IpakTuyeckas padora "U3yuenue
Pe3yJIbTaTOB MOHOTUOPUTHOTO CKPEIIUBAHUS
y npo3o¢uiier"

[{uTonornyeckre OCHOBbI MOHOTHOPHIHOTO
CKPEIUBAHUS

0.5

0.5




AHnanuzupyroiiee ckpenupanue. Hemonxnoe

77 1
JOMUHHUPOBaHUE
Jurubpunnoe ckpermubanue. [Ipaktuueckas
78 pabora «3yueHue pe3ynbTaToB 1 0.5
JUTUOPUTHOTO CKPELIUBAHUS Y APO30(PIIIBI
79 [{uTonoruyeckre OCHOBBI AUTHOPHIHOTO |
CKPEILUBAHUS
80 CuernieHHOE HacleZJOBaHUE TPU3HAKOB 1
81 XpOMOCOMHasi TEOpUsI HACTECTBEHHOCTH 1
82 I'eneruka nosna 1
83 T'enoTun Kak 1eJI0CTHASA CUCTEMA 1
24 ['eneTn4eckuii KOHTPOJIb Pa3BUTHSA |
pacTeHUi, ’KUBOTHBIX U YEJIOBEKa
25 N3MeHunBOCTH Npr3HAKOB. Bubl |
U3MEHUUBOCTH
86 MonudukanrioHHas ”3AMEHYUBOCTh 1
BaprannoHHBIN psia U BapUallMOHHAS
kpuBas. Jlaboparopnas padota
g7 «HccnenoBanue 3akOHOMEpHOCTEN | 0.5
MOIU(PUKAITIOHHON U3MEHUYNBOCTH. '
[TocTpoeHne BapualluOHHOTO psia U
BAPUALIMOHHON KPUBON»
28 I'enoTunmnyeckast U3MEHUYUBOCTb. 1
KomM0OuHaTtuBHast U3MEHUNBOCTb
MyTtannonHast U3MEHUUBOCTb. [IpakTnyeckas
89 pabota «MyTauu y 1po3o¢puisl (Ha 1 0.5

TOTOBBIX MUKpOIIpenapaTax)»




3aKOHOMCpHOCTI/I MYTallMOHHOI'O ITpomecca.

20 DNHUreHeTruka v 3MUTreHOMUKA

91 I'eneruka yenoseka. [IpakTuueckas pabota 0.5
«CocraBieHe U aHaIU3 POJIOCIOBHOI ’

92 Meto1bl MEAULIMHCKOW T€HETHKH
3HaueHne MEIUIIMHCKON TEHETUKHU B

93 MIPEeIOTBPALCHUH U JICYEHUN TeHETUYECKUX
3a00JIeBaHUH YeI0BeKa
OCHOBHBIE TIOHATHUS CEJICKIIHH.

94 Jlaboparopnas pabota «3ydenue copToB 0.5
KYJIbTYPHBIX PACTCHHUH U TIOPOJI JOMAITHUX '
KUBOTHBIX)»

Metoapl CEeNeKIIMOHHOM paboTHI.

95 Jlaboparopnas pabota «/3yueHne MeTo10B 0.5
CEJICKIIUU PACTECHUIN»

JIOCTHKEHHUSI CEJIEKIIUU PACTEHHUN U

96 KUBOTHBIX. [IpakTHueckas pabota
«IIpuBUBKa pacTeHHI»

97 CoxpaHeHue, U3y4YeHUE U UCTI0Ib30BAHNE
TEHETUYECKUX PECYPCOB
buorexHonorus kak Hayka ¥ OTpacib

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

99 OCHOBHBIE HAIlPaBJICHUS! CHHTETUYECKOM
Oouonoruu

100 XpOMOCOMHas ¥ T€HHasl NHKEHEPUs

101 MeaunuHcke OMOTEXHOJIOTHI




102 Pesepubiii ypok. [loBropenue, 06001ieHume,

cUCTeEMAaTHU3alud 3HaAaHUN

1

‘ OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME ‘ 102 0 ‘ 13.5



11 KJIACC

KonuyecTBo yacos DJIEeKTPOHHbIE
Ne uudgposbie
i Tema ypoka Beero Kontposabubie IIpakTnueckue 00pa3oBaTe/bHBIE
padoThI padoThI pecypenI
1 OpomtonuonHas Teopus Y. JlapBuna 1
) JIBuoKyIIIHEe CUIIBI HBOJIIOIIMK BUJIOB 110 Y. |
Hapsuny
3 Boprba 3a cymiecTBoOBaHHE, €CTECTBEHHBINH U |
HCKYCCTBEHHBIH 0TOOP
4 DopMUPOBAHHE CUHTETUYECKON TEOPUH |
HBOJIIOLIUN
5 OTaIbl 3BOIOIIMOHHOTO MpoIiecca: 1
MHUKPO?3BOIIOLUSA U MAKPOIBOJIIOLIHS
6 [Honynsus — sneMeHTapHas eAMHUIIA |
IBOJIIOLIMH
3aKOH reHeTUYECKOTo paBHOBecHs Jx.
7 Xapnau, B. BaiinOepra. JlabopaTopHas | 0.5
pabota «BblIsiBIeHNE U3MEHUYUBOCTH Y ’
0co0ell 0THOrO BHIa
8 DneMeHTapHbIe (aKTOPBI IBOTIOIUN 1
9 O ekt ocnoBarens. IpdekT OyTHUIOUHOTO 1
TOpJIBIIIKA
10 Murpanuu. M3omsmum nomysiui: 1
reorpaduueckasi, OnoJIoruyecKas
1 EcrecTBeHHbI 0TOOp — HaNpaBISIOMIUN 1

(baxTOp BOIIOLUN




12

13

[TooBoii oT6OP

[IpucrnocobaeHHOCTh OPraHU3MOB KaK
pe3ybTaT MHUKPO3BOIIOIHMH. JlabopatopHas
pabora «3yyenue apomopdo30B 1
UIM0QIaNTAlMN Y PACTCHUN M JKUBOTHBIX)

0.5

14

15

[Tpumeps! mpucocoOsIeHu y OpraHu3MOB:
Mophooruueckue, GU3n0IOTUIECKHE,
OMOXUMHUYECKHUE, IOBEICHYCCKHUE.
JlaGopaTtopHas padora «IIpucnocobneHus
OpPraHU3MOB M UX OTHOCHUTEIIbHAS
1eNIeCO00Pa3HOCThY

Bun, ero kpurepuu u CTpykTypa.
JlaboparopHas paboTa «CpaBHEHHUE BIIOB
10 MOP(OJOTHIECKOMY KPUTEPHIO»

0.5

0.5

16

17

18

CrpykTrypa B
Bunoobpa3oBanue kak pe3ynbTaT
MUKPO3BOIIOLUU

CBs3b MHKPOI3BOJIIOLIWHA U SITUACMHUOJIOTUA

19

20

MaKpOBBOJ'II-OI_[I/IH. ITaneoHTOIOrMYECKHE
MCTOJbI U3YUYCHUS SBOJTIOITUN

BI/IOFCOI‘pa(bI/I‘{CCKI/IC MCTOIbI U3YYCHUA
9BOJJIIOIIMH

21

OMOPHOIOTMYECKHE U CPABHUTEIBHO-
MOP(OIOTHIECKUE METOIBI U3YICHUS
HBOJIIOLUH

22

MonekyIapHO-T€eHETUYECKHUE,
OMOXMMHYECKHE U MATEMaTHYECKHUE METO/IbI
W3YYEHUS IBOJTFOIIUN




23

O6H_[I/Ie 3aKOHOMECPHOCTH 3BOJJIIOLUU

AnanrtuBHas panuanus. HepaBHOMepHOCTH

24 TEMIIOB 3BOJIIOIIUI

)5 Hay4Hble runoTe3sl IPOUCX 0K ICHUS KU3HU
Ha 3emiie

26 JloHayuHbIe IpeACTaBICHUS O 3aPOKICHUI
KU3HU

7 OCHOBHBIE 3TaITbl HEOPTaHUIECKOU
SBOJTIOINH

28 ['unoressl 3apoxkIeHUs KU3HU
HcTopust 3eMiu 1 METOIbI €€ U3YUCHHUS.

29 JlaboparopHas pabota «3yuenue u 0.5
OTHMCAaHNUE UCKOMAeMbIX OCTAaTKOB JIPEBHUX ’
OpPTaHU3MOBY

30 HauanbHble 3Tansl opraHnuecKoil 3BOTIOIUU

31 OBOJIOLUS DYKAPUOT
OCHOBHBIE TaIlbl BOJIOIUU PACTUTEIHHOTO

1 mupa. [Ipaktudeckas pabora «3ydeHue 0.5
0COOCHHOCTEH CTPOCHUS PACTEHUN Pa3HBIX '
OTJIETIOBY

13 OCHOBHBIE 3TaITbI BOJTIOIIUH )KHBOTHOTO
MUpa
OBOIOLMS KUBOTHBIX. [[pakTrueckas

34 pabota «3ydenue ocoOeHHOCTEHN CTPOSHUS 0.5
MO3BOHOYHBIX JKHBOTHBIX)

35 PazBuTHe X13HM Ha 3eMIie 1O 3paM U

nepuoiaM




MaccoBslie BBIMUPAHUA — DKOJIOTHYECKHE

36 KPU3HCHI MIPOIILIIOTO
37 CoBpEMEHHBIN 3KOJIOTUYECKUN KPU3UC, €TO
0COOEHHOCTH
18 CoBpeMeHHas cucTemMa OpraHu4ecKoro
MPOIILJIOTO
39 OCHOBHBIE CHICTEMAaTUYECKUE TPYIIIIBI
OpraHU3MOB
40 AHTpONOJIOTHSI — HayKa O YEJIOBEKE
41 Pa3BuTue npeacraBieHui 0 TPOUCXOKICHUU
YeJI0BeKa
MecTo yenoBeka B CUCTEME OpraHM4eCKOro
4 mupa. JlabopatopHas padora «/3yuenue 0.5
0COOCHHOCTEH CTPOCHHUS CKeJIeTa YelloBeKa, ’
CBSI3aHHBIX C MPSMOXOXKJICHUEM)
43 JIBIKyILME CHIIBI AHTPOIIOTEHE3a
44 CooTHoIIeHHEe OMOJIOTHYECKUX U
COIMATBHBIX (haKTOPOB B aHTPOIIOTCHE3E
45 OCHOBHBIE CTaIMM AHTPONIOTE€HE3a
46 [Taneorenerrka u NaJeOreHOMHUKA
47 DBOJIIOIHS COBPEMEHHOT'O YETIOBEKA
Yenoseueckue packl. [IpakTudeckas padbora
48 «3yueHne 3KOIOrHYECKUX aJanTaui 0.5
YeJI0BEKa
49 MeXaucIuIInHapHbIe METO/IbI
AQHTPOIIOJIOTUHU
50 3apoKAEHUE U Pa3BUTHE DKOJIOTUU




Metonsl sxonorun. JlabopatopHas pabota

51 «M3yueHne METOA0B FKOJIOIMUECKUX 1 0.5
UCCIICJOBAHUI

50 3HaYeHUE dKOJOTUYECKUX 3HAHUM IS 1
YyesioBeKa

53 Okonoruyeckue HaKTopbl 1
AbGuotuueckue daktopbl. CBET Kak

54 sKoyoruaeckuit gpaxrop. JlaboparopHas | 0.5
pabota «BblsiBIEeHHE TPUCTIOCOOIEHUI '
OpPTraHU3MOB K BIIUSTHUIO CBETa»
Abuotnueckue (axropsl. Temneparypa kak

55 sKosiorndeckuit paxrop. JlaboparopHas | 0.5
pabota «BblsiBIeHHE TPUCTIOCOOIEHUI ’
OpPTraHU3MOB K BIIMSTHUIO TEMIIEPaTyphI»
AbuoTtnueckue paxkropsl. BiaaxkHoCTh Kak

56 sKosiorndeckuit paxtop. JlaboparopHas | 0.5
paboTta «AHATOMUYECKHE OCOOEHHOCTH '
pacTeHuil U3 pa3HbIX MECT OOUTaAHHS

57 Cpenbl 00MTaHHUS OPraHU3MOB 1

58 buonoruueckue puTMbl 1

59 Kuznenusie GopMbI OpraHU3MOB 1

60 buoTtnueckue haxkTopsl 1
3HadyeHrne OMOTUYECKHX B3aUMOJICHCTBUI

61 JUIS CYLIIECTBOBAHMS OPraHU3MOB B Cpelie 1
oOuTaHus

2 DKOJIOTMYECKUE XapAKTEPUCTUKHU 1

MoImyJIanun




OCHOBHBIE ITOKa3aTeIn IOITYJIAIUN

63 YUCJIEHHOCTb, INIOTHOCTh, BO3PACTHAS U
MI0JIOBasi CTPYKTYpa
OcHoBHBIE TIOKa3aTeNN MOMYJIALIHUN:

64 POXKIAEMOCTh, IPUPOCT, TEMIT POCTA,
CMEPTHOCTb, MUTPALIUU

65 Okojorudeckasi CTpyKTypa HOIyJIsALUN

66 JluHamuka nonyasuuy U e€ peryisaiuus

67 KpuBbie pocta 4MCIeHHOCTH MOMYIISALUU.
KpuBbie BbIKHBaHUS
Dkonornyeckas Huma Bujaa. JlaboparopHast

68 pabora «IIpucnocoOieHust ceMsiH pacTeHUM 0.5
K PaCcCEIICHUIO»

69 Bua xak cucrema nomyssiui

70 3aKOHOMEPHOCTH MOBEJCHUS U MUTPALIUA
YKUBOTHBIX

71 Co00111ecTBO OPraHU3MOB — OUOIIEHO3

72 DKocucTeMa Kak OTKpPBITasi cucTeMa

7 KpyroBopoT BemiecTB 1 MOTOK SHEPTHH B
IKOCUCTEME

74 OCHOBHBIE TIOKA3aTeIH SIKOCUCTEMBI

75 DKOJIOTUYECKHE MUPAMHUJIbI

76 N3meneHus coo0IIecTB — CYKIIECCHH

77 [IpupoaHbIe 3KOCUCTEMBI. DKOCHCTEMBI 03€p
U peK. DKOCHCTEMBI MOPEH 1 OKEaHOB

73 [TpupoaHbIE SKOCHCTEMBI. DKOCHCTEMBI

TYHJp, JIECOB, CTEIIEH, IYCTHIHD
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AHTpOHOl"CHHLIG 9KOCHUCTEMbBI

Ypb6oskocucremsl. [IpakTiuueckas pabora

80 «3ydeHue u onucaHue ypoo3KOCUCTEMBI» 05
3akoHOMEPHOCTH (POPMHUPOBAHUST OCHOBHBIX

81 B3aMMOJIEMCTBUI OPraHU3MOB B
HKOCHUCTEMAX
MexaHu3Mbl BO3ACHCTBUS 3arpsI3HEHUN

%) Pa3HBIX TUTIOB HA CYOOPTaHU3MEHHOM,
OpraHU3MEHHOM, MOMYJIIIHOHHOM U
HKOCHUCTEMHOM YPOBHSIX

23 buocdepa — obmeranerapHas 0060109Ka
3emun

84 VYuenue B. U. Bepnazackoro o 6uocdepe

85 3aKOHOMEPHOCTH CYyILIeCTBOBaHMs OHochepbl

26 KpyroBopotsl BemiecTs u
OMOre0XUMHUECKUE IUKIIBI

87 3oHanbHOCTH OuOochepsl. OCHOBHBIE OMOMBI
CyIIH

88 YcroitunBocTs 61ochepsl

89 DKOJIOTUYECKHE KPU3UCHI U UX TIPUUNHBI

90 BosneiicTBue uenoBeka Ha 6nochepy

01 AHTpPOTIOTEHHOE BO3/ICHCTBHE HA
PaCTUTENbHBINA U YKUBOTHBIA MU

92 Oxpana npupoasl

03 OCHOBHBIE IPUHIHIIBI YCTOHYNBOTO

Pa3BUTHA 9YCIIOBCUECCTBA U ITPUPOJbI




PaHI/IOHaHBHOC IIpUPOAOII0JIIE30BaAHNUE 1

94 COXpaHEHHE OMOJIOTHYECKOT0 Pa3HOOOpasus 1
3emun

95 O6o06menue mo Teme «MHUKPOIBOIIONHUS U €€ |
pE3yIbTaThD»

96 O606menne o Teme «MaKpOIBOJIOIUS U €€ 1
Pe3YIIbTaThD)

97 O606menne no Teme «IIpoucxoxaeHne u |
pa3BUTHE KU3HU Ha 3eMIIe»

08 O6o06menue o Teme «IIpoucxoxaeHue |
YeJI0BeKa — aHTPOIIOTCHE3»

99 O06o6mIeHne o TeMe «IKOJIOTHS — HayKa O 1
B3aMMOOTHOIICHUSAX OPraHU3MOBY

100 O606menne mo TeMe «OpraHu3Msl U cpea |
oouTaHMU»

101 0606meHIfe 1o TeMe «DKOJIOTUS BUJIOB U |
TIOTTYJISIITHF

102 O6006menue mo Teme «buocdepa — |
rio0anbHast YKOCUCTEMay

OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 7.5







IPOBEPSIEMBIE HA EI'D 110 BUOJIOTU TPEEOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
MPOBEPAEMOro 0CBOEHMSI OCHOBHOI 00pa30BaTe/IbHON NPOrPaMMBbI CpeIHEro
TpeOoBaHUSA 001ero ooOpazoBaHus

CdopMupoBaHHOCT 3HAHUW O MECTE€ W POJU OHOJIOTUU B CHUCTEME
€CTECTBEHHBIX HayK, B dbopMUpOBaHUU COBPEMEHHOM
€CTECTBCHHOHAYYHOUW KapTHHBI MHUPA, B TIO3HAHUH 3aKOHOB TIPUPOJIBI
U pCIICHWH  JKU3HEHHO  BAXHBIX  COIMAIBHO-3TUYCCKHUX,
1 IKOHOMHYECKHUX, IKOJIOTUYECKUX MPOOJIEM YeTIOBEUECTBA, a TAKXKE B
pEIICHUH BOIMPOCOB  PAlMOHAIBLHOTO IPHUPOAOIOIB30BAHUS, B
(GOpMHPOBaHUN IIEHHOCTHOTO OTHOILICHHS K IPHPOJE, OOIIECTBY,
YeJIOBEKY; O BKJIaJIe POCCUICKUX U 3apyOeKHBIX YUEHBIX — OMOJIOTOB

B pa3BUTHE OMOJIOTUH

Brnanenue cucremoil 3HaHHMH 00 OCHOBHBIX METOJAX HAyYHOI'O
IMMO3HaHHs, UCII0JIb3YCMBIX B OMOJIOTMYECKHUX HCCIICAOBAHUAX KHUBBIX
O0OBEKTOB UM JKOCHCTEM (ONMCAaHUE, HU3MEpPEHHE, IPOBEICHUE
HaOroeHui); crocob6aMu BBISBICHHS M OLEHKH aHTPONOTEHHBIX
W3MEHEHUH B PUPOJE.

2 YMmenune BBIJIBUT'aTh TUIIOTE3bI, IIPOBEPATH UX SKCIICPUMCHTAJIbHBIMUA
cpeAcTBaMH, (GOPMYIMpYsS LeNb HCCIEIOBaHUs, AaHaIU3UPOBATh
MOJIy4EeHHBIE PE3YJIbTAThl U JIJIaTh BHIBOJBI.

BrisBnenne 3aBHCHMOCTH MCXKAY HCCICAYEMbIMU BCJIMYHMHAMU,
00BsICHEHUE MOJTYYEHHBIX PE3yJIbTaTOB U (OPMYIUPOBAHUE BHIBOJIOB

C UCITOJIb30BAHUEM HAYYHBIX HOHHTHﬁ, TeOpI/Iﬁ M 3aKOHOB

YMeHue BiageTh CHCTEMOH OWOJIOTMYECKUX 3HaHWM, KOTopas
BKJIIOUAET: OCHOBOIIOJIAraOINe OMOJIOTHUECKUE TEPMHUHBI U TIOHSTHUS
(’KU3Hb, KJIETKA, TKaHb, OPraH, OPraHu3M, BUJI, MOMYJIALMS, SKOCUCTEMA,
ouorieHo3, ornocdepa; METadoIM3M, TOMEOCTa3, KIIETOUHBI MMMYHHUTET,
OouocuHTe3 Oenika, OWOIOIMMEPHI, JUCKPETHOCTh, CaMOPETYJISIIN,
3 CaMOBOCITPOU3BEIECHHE, HACJIE/ICTBEHHOCTb, W3MEHYUBOCTb,
SHEPro3aBUCUMOCTb, POCT U Pa3BUTHUE);
Oouonoruyeckue Teopuu: kierouHas Tteopus 1. IlIBanna, M.
[Ineitnena, P. BupxoBa; k10HaIBHO-CEIEKTUBHOIO UMMYyHHUTEeTa [1.

3pJ’II/IX, n.N. MC‘-IHI/IKOBa, XpOMOCOMHasl TCOpUA HACICACTBCHHOCTU

T. Moprana, 3akoH 3apoabiieBoro cxoactsa K. bapa, aposntonionnast




teopusa Y. JlapBuHaA, CUHTETHYECKas TEOPHUS SBOJIOLUUU, TEOPHUS
antpornorene3za Y. Jlapsuna; teopus 6uoreoneHosa B.H. Cykauéna;
yuenue H.W. BaBuioBa o eHTpax MHOroo0pasusi U MPOUCXOKICHUS
KyJIbTypHbIX pactenud, ydenue A.H. CeBepuoBa o0 nyTsix u
HaIpaBIIeHUsX dBoItoIMH, yaeHue B.1. Bepuaackoro — o 6uocdepe);
3aKOHBI  (eOIWHOOOpa3Wsi  TMOTOMKOB  TIEPBOTO  IOKOJICHUS,
pacIIeIUIEHHs] IPU3HAKOB, HE3aBUCHMOI'O HACJIEI0BAaHUS ITPU3HAKOB
I'. Menpens; CUEIIEHHOIO HACIEAOBaHUs NPU3HAKOB U HAPYILIECHUS
cuerieHuss reHoB 1. MopraHa; TOMOJOTHYECKMX psAIOB B
HacjeacTBeHHONM wu3MeHunmBocTd H.M. BaBmioBa; reHEeTHUECKOTO
paBHoBecus [Ix. Xapau u B. BaiinOGepra; 3apoapimeBoro cxoacTtsa K.
bapa; Ouorenernueckuii 3akon . ['exkens, . Mromnepa);
MPUHIHUIIBI (YUCTOTHI TAMET, KOMIUIEMEHTApPHOCTH);

npaswia (MuauMyMa FO. JInbuxa, 3K0JIOTHYECKON MUPaAMUJIBI YHCET,
OMOMAacChl M DHEPTHUH);

rurnote3bl (koauepatHoi A.W. Omapuna, nepBuyHoro OynboHa JIk.

Xomnpetina, mukpocdep C. Dokca, prubdo3uma T. Uek)

YMmenune peuiaTtb IMOHMCKOBBIC OuoJ0oruYecKue 3aaa4u,; BBISABIIATH
IMPUIUHHO-CJIICACTBCHHBIC CBsA3HU MCKOY HCCIICAYCMbIMHU
OMOJIOTMYECKHMH O6T:>€KT3MI/I, nponeccaMu M ABJICHUAMU; [OCJIATH
BBIBOJIbI U IIPOTHO3bI HA OCHOBAHHWU IMMOJTYUCHHBIX PE3YJILTATOB,

COCTaBJIATh 'CHOTHIIMYCCKHEC CXEMbI CKPCIIMBAHUA JId PA3HBIX THUIIOB
HaCJICAOBAHWA IIPU3HAKOB Y OPraHUu3MOB, COCTABJIATE CXEMBI IIEPECHOCA

BCHICCTB U SHCPI'UU B SKOCUCTEMAX (I_ICHI/I IIUTaHWs, ITMIICBLIC CeTI/I)

YMeHue ycraHaBiIMBaThb B3aMMOCBS3M MEXKIY CTPOEHHUEM U
(GYHKLIUSAMHU: OpPraHOMJIOB, KJIETOK pa3HbIX TKaHEH, OopraHamMu u
CUCTEMAMM OpPraHOB Y PAcCTEHM, XUBOTHBIX U YEJIOBEKAa; MEKIY
sTanamMu oOMeHa BELIECTB; dTallaMH KJIETOYHOTO KA U AKU3HEHHBIX
LIUKJIOB  OpPraHU3MOB; JTalmaMH SMOPHOHAIBHOIO  Pa3BUTHS,
TEHOTHIIOM U (EHOTHNOM, (EeHOTUNIOM M (aKTOpaMH Cpe.bl
oOuTaHMsA;  TpoIeccaMd  SBONIOUMH;  ABIKYLIIMMH  CHJIAMHU
AQHTPOIIOTEHe3a;  KOMIIOHEHTaMHU  pa3IUYHbIX  OKOCHUCTEM U

MPUCTIOCOOIEHUSIMH K HUM OpTraHU3MOB

YMeHue BBIJICNSTh CYIIeCTBEHHBIC TPU3HAKH:

CTPOEHUS BUPYCOB, KIETOK MPOKAPUOT U IYKAPUOT; OJHOKIECTOUHBIX
Y MHOTOKJIETOYHBIX OPTaHU3MOB, BHJIOB, OMOT€OIIEHO30B, SKOCUCTEM
u Ouochephl; CTpOCHUST OPraHOB W CHCTEM OPTraHOB PACTCHHH,

KUBOTHBIX, YCIO0BCKa, IIponeccoB KHU3HCACATCIIBHOCTH,




MMPOTCKAIOIMIUX B OpraHu3Max paCTeHHﬁ, JKHUBOTHBIX H YCJIIOBCKA,
OMOJIOTMYECKUX TMPOIECCOB: OOMeHa BemecTB (MeTabonm3Mm),
WHPOPMAIIUU U TIPEBPAIICHUS YHEPTHH, OPOKEHUS, aBTOTPOPHOTO U
reTepoTpoPHOrO TUIMOB THUTAaHUS, (POTOCHMHTE3a M XEMOCHHTE3a,
MHTO32, MEi103a, FaMeTOreHe3a, YMOpPHOrenesa, nocTIMOPHOHAIEHOTO
pa3BUTHA, Pa3MHOXKCHUS, WHAWBUAYAJIBHOI'O Pa3BUTUA OpraHHU3Ma
(oHTOTEHE3a), B3aUMOJICHCTBUS T'€HOB, TIE€TEPO3UCA; JCHCTBUI
UCKYCCTBEHHOTO OTOOpa, CTAaOWIM3HPYIOMIET0, MABIKYIIETO U
pa3pbIBAIOIIETO €CTECTBEHHOIO OTOOpa; ajuIONaTpPUYecKOro H
CUMIIATPUICCKOT'O BI/II[OO6pa3OBaHI/I$I; BJIMAHUA ABWXYIIUX CHII
DBOJIONMK HAa TEeHO(OHA  MOMYNSALMHU; MPHCIOCOOICHHOCTH
OPraHuM3MOB K cpele OOWTaHWs, 4YEpPEeIOBaHMS HAINPABICHUN

9BOJIIOLIMH,; KPYTOBOPOTAa BEIICCTB U IMTOTOKA SHCPIUH B SKOCUCTEMAX

ChopMUpOBaHHOCTh YMEHHUsSI BBIJCIATH CYIIECTBCHHBIC MPU3HAKU
BUPYCOB, KIJIETOK IIPOKAPUOT U DYKAPUOT; OJHOKIETOYHBIX U
MHOT'OKJICTOYHBIX OPraHU3MOB, BUJIOB, OMOTr€OIICHO30B U SKOCUCTEM;
0COOCHHOCTH IPOLIECCOB 0OMEHA BEIIECTB U IMPEBPAILCHUS SHEPTUH B
KJIeTKe, (POTOCHHTE3a, IUIACTUYECKOr0 M JSHEPTreTHYECKOro oOMeHa,
XEMOCHHTE3a, MHTO03a, MEiH03a, OIUIOJOTBOPCHHUS, pa3BUTHSI U
Pa3MHOXKCHUSI, UHIMBUAYAJILHOTO Pa3BUTHS OpraHu3Ma (OHTOTeHe3a),
00pHOBI 3a CYIIIECTBOBAaHHUE, €CTECTBEHHOT'O otbopa,
BUJI000pa30BaHus, MPUCIOCOOJIEHHOCTH OpPraHU3MOB K Cpele
O6I/ITaHI/I5[, BIUSAHHUA KOMIIOHECHTOB 3J3KOCHCTEM, aHTpOHOFeHHBIX
U3MEHEHH B 9KOCHCTEMaX CBOCH MECTHOCTH, KPyrOBOPOTA BEIIECTB

U TIpeBpaIleHUs YHEPTUH B Onocdepe

VYmeHne HCII0JIB30BaTh COOTBETCTBYIOILIHAE apryMEHTHI,
OMOJIOTUYECKYI0 TEPMUHOJIOTHIO U CUMBOJIMKY JUUIsl JOKa3aTelbCTBA
POJICTBA OPTAaHU3MOB PA3HbIX CUCTEMATHUECKUX TPYIII; B3aUMOCBS3U
OpraHU3MOB U CpeIbl OOWTAaHUS; EIUHCTBA YEJIOBEUECKHUX pac;
HEOOXOJMMOCTH  3JI0pOBOro  obOpa3a  KH3HH,  COXpaHEHHUs
pa3sHooOpa3usi BUJOB M SKOCHCTEM KaK YCIIOBHS COCYIIECTBOBAHUS

MIPUPOJIBI U YEIOBEUECTBA

YMeHHe KpPUTUYECKH OICHUBATh HH(POPMAIHMIO OHOJIOTHYECKOTO
COJIEpXKaHUS, HHTEPIPETUPOBATH ITHUYECKUE ACMIEKThI COBPEMEHHBIX
UCCIIeIOBaHN B OWONOTMHM,  MEAWIMHE, OHOTEeXHOJOTHH,
paccMaTpuBaTh rI100anbHbIe JKOJIOTUYECKHE poOIeMbI
COBPEMEHHOCTH, (HOPMUPOBATH 1O OTHOIICHUIO K HUM COOCTBEHHYIO

MMO3UIIHAIO




INEPEYEHDB 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMbBIX HA EI'D
1O BUOJIOI'MHA

Kon

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUSA

buonorusa xax HayKa. ’KuBble cucTeMbl U NX HN3YUCHHUEC

1.1

1.2

1.3

CoBpemeHnHass Ouoyiorusi — KOMIUIGKCHAsi Hayka. buonormyeckue Hayku H
u3ydyaemble UMHU npoOiembl. DyHIaMEHTAIbHbIE, MPUKIAIHbIE U TOUCKOBBIC
HAy4YHBIC UCCIICIOBAaHUS B OMOJIOTHH.

3HaueHue OWOJOTMU B (HOPMHPOBAHWHM COBPEMEHHOW €CTECTBEHHO-HAYYHOM
kaptunsl mupa. [Ipodeccuu, csa3annbie ¢ Ouonoruei. 3HaueHue OUOJIOTUU B
MPAKTUYECKOW JESITENIbHOCTA YEJIOBEKA: MEIULMHE, CEIbCKOM XO35HCTBE,

IIPOMBIILIIEHHOCTH, OXPaHEe IPUPOBI

JKuBble cucTeMbl Kak mpeaMeT u3ydeHus ouonoruu. CBOMCTBA KUBBIX CHCTEM:
€IMHCTBO XMMHUYECKOTO COCTaBa, JUCKPETHOCTh U LIEJOCTHOCTD, CI0KHOCTh U
YHOPSIIOYCHHOCTh CTPYKTYPBHI, OTKPBITOCTb, CaMOOpPraHu3aLMA,
CaMOBOCHPOU3BEICHUE, PA3/IPAKUMOCTh, U3MEHYMBOCTb, POCT U Pa3BUTHE.

VYPpOoBHU OpraHu3anuy KUBbIX CUCTEM: MOJIEKYJISIPHBIM, KJI€TOUHBIN, TKAHEBBIN,
OpraHu3MEHHBIH, MOMYJISIHUOHHO-BUI0BO, 9KOCHCTEMHBIN
(buoreonienoruueckuii), Ouocdepusiii. Ilporeccel, mpoucxonasime B >KUBBIX
cucremax. OCHOBHBIE TIpHU3HAKU KUBOTO. JKH3HB Kak ¢opMa CYIIECTBOBAHUS

MaTepuun

Mertoapl Ouonornuyeckoi Hayku. HaOmiogeHue, n3MepeHHe, SKCIEPUMEHT,
cucTeMaru3anusa, MeTaaHanus3. lloHgaThe o 3aBUCMMOM W HE3aBHCHMOM
nepemeHHou. IlnanupoBanne skcnepumenTa. IlocraHoBKa U IpoBepKa THIIOTES.
HyneBast rumotes3a. Ilonatue BbIOOpkM U €€ mocToBepHOCTh. Pa3bpoc B
Ouosiornyeckux AaHHbIX. OIEHKa JIOCTOBEPHOCTH MOJYYEHHBIX pPe3yJbTaToB.
[IpynunHBl HCKaXEHUS PE3yJbTaTOB dKCIepuMeHTa. [IoHATHE CTaTHCTHYECKOTrO

TECTa

Knerka kak Onojorudyeckas cucremMa

2.1

Krnerka — cTpykTypHO-(yHKIIMOHATIbHAS €UHUIA )KUBOT0. MlcTOpUs OTKPBITHS
knetku. Pabotsl P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M.
[neiinen, P. BupxoB). OCHOBHBIE IOJOKEHUS COBPEMEHHOW KIIETOYHOM
TEOPHH.

Meroapl  MOJIGKYJISPHOHW M KJIETOYHOHM  OMOJOTHU:  MHUKPOCKOIIHS,
xpomarorpadus, 31ekTpodopes, METOI MEYEHBIX aTOMOB, U hepeHInalIbHOe

I_ICHTpI/I(I)yTI/IpOBaHI/Ie, KYJBbTUBUPOBAHUEC KIICTOK
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2.3

XHUMHUUYECKUN COCTaB KIETKA. Makpo-, MUKpPO- U yIbTPAMHUKPOAJIEMEHTHL. Boja u
€€ poJIb KaK pacTBOPUTENS, PEarcHTa, y4acTHe B CTPYKTYPUPOBAHUH KIIETKH,
TEIUIOPEryalud. MUHepallbHbIe BELIECTBA KJIETKH, UX OHOJOrHYecKasi poJb.
Ponb kKaTHOHOB M aHMOHOB B KJIETKE.

buonoruueckue nonumepsl. benku. AMHMHOKUCIOTHBIM €OCTaB  OEJKOB.
CrpykTypsl OenkoBoil Monekynbl. IlepBuuHas cTpykTypa Oenka, menTHIHAs
CBA3b. BropuuHas, TpeTuuyHas, YeTBEpTUYHAsl CTPYKTyphl. JleHarypanusi.
CgoiictBa 6enkoB. Kimaccudukamus 6enkoB. buonorndeckue GyHKIUNU OEIKOB.
VYruneBonasl. MoHOCaxapuabl, AUCAXapUAbI, OJUIOCAXAPUIbl U ITOIMCAXAPUIBL.
OOmuii T1UTaH  CTpoeHWS ©  (PU3UKO-XMMUYECKUE CBOWCTBA  YIJIEBOJIOB.
buonoruueckue GyHKIIUU YTIIEBOAOB.

Jlunuaer. ['mppodunbpHO-ruapodoOHBIE cBOlicTBa. Kitaccudukammss JumuaoB.
Tpurnuuepunsl, dochomunuapl, BOCKH, crepousl. buonorndeckue ¢yHKIuN
mumuaoB.  OOmme cBOiicTBa  OHONOTMYECKHMX MeMOpaH — TEKy4ecTb,
CIOCOOHOCTH K CaMO3aMbIKaHUIO, TTOIYIIPOHUIIAEMOCTb.

Hyxneunnosbie kucnotsl. JIHK u PHK. CrpoeHne HYKIEMHOBBIX KHCIIOT.
Hyxneoruasl. [Tpuaiun komruiementapaocTu. [Ipasuno Yapradda. Ctpykrypa
JHK — nBoitras cimpanb. MecroHaxoxieHue u ononorndeckue ¢pynkimu JJTHK.
Bunst PHK. ®ynkiuu PHK B knetke.

Crpoenne monexkynsl AT®. Makposprudyeckue cBsa3n B Moiekyine ATO.
buonoruueckue pyuxuu AT®. BoccraHOBIEHHbIE TEPEHOCUUKH, UX QYHKIIUU
B kietke. CekBenupoBanue JTHK.

CrpykTypHas Ouosiorusi: OMOXMMHYECKHE M OMOPHU3UYECKUE HCCIIECIOBAHUS

COCTaBa U MPOCTPAHCTBEHHON CTPYKTYphl OMOMOJIEKYJI

Tunsl KJIETOK: JyKapuoTMdeckas U Ipokapuorudeckasd. CTpyKTypHO-
(GyHKIIMOHATIbHBIE 00pa30BaHMsI KIETKH.

Crtpoenue npokapuoTHueckon kiaeTku. KietouHasi creHka OakTepuil M apXeu.
OcCoOeHHOCTH CTPOEHHUSI TeTepoTPOPHON M aBTOTPOPHON MPOKAPUOTUUECKUX
KJIETOK. MecTo U poJib MPOKapuoOT B OHMOIIEHO3aX.

Crpoenue u GyHKIMOHUPOBAHUE DYKAPUOTHUECKOW KieTku. [lmazmaruueckas
MeMOpana (rrazmanemma). CTpyKTypa mia3MaTuiecko MeMOpansl. TpaHcopt
BEIIECTB 4epe3 IUIa3MaTU4yecKylo MeMmOpaHy: maccuBHBIA (nuddysus,
obneruénnas auddysus), akTUBHBIA (MEPBUYHBIA M BTOPUYHBIN aAKTHUBHBIN
Tpancnopt). [lomymponuniaeMocts MemOpanbl. PaGota HaTpuii-KaJneBOTro
Hacoca. DHOIMTO3: MUHONKTO3, (paromuro3. Dk3omuTo3. Kinerounas creHka.
CrpykTypa 1 GyHKIHU KIETOYHOU CTEHKH PACTECHHA, TPHOOB.

[Muromnazma. Iluto3ons. Llurockener. J[BuwyxkeHue nuroriasmel. OpraHonsl
kieTkd. OgHOMeMOpaHHbIE OPraHOW[bI KIJIETKH: 3HJOIJIa3MaTU4ecKas CeTb

(BIIC), anmmapat ["onbmxu, TM30COMBI, UX CTpoeHHE U GyHKIHH. B3auMocBs3b




O0JTHOMEMOpaHHBIX OPraHOUOB KIETKU. CTPOCHHE TPAHYISIPHOTO PETHKYIIyMa.
Cunte3 pactBopuMbIX OenkoB. CHHTE3 KIETOUYHBIX MeMOpaH. [magkuit
(arpanymsipHbIi) SHIOMIA3MaTH4YecKuil peTukyiayMm. CekperopHas (yHKuUS
annapata ['onpmpxu. TpaHcnopT BemlecTB B KieTKe. Bakyonu pacTUTENbHBIX
kietok. Kiierounsiii cok. Typrop.

ITonmyaBTOHOMHBIE OPraHOUIBI KJIETKA: MUTOXOHIPUH, TUIACTHIBIL.

Crpoenre u (QyHKIUU MUTOXOHIApUN U miactuf. llepBuuHble, BTOpUYHBIE U
CIIOKHBbIE  IMIACTHIbl  (DOTOCHHTE3UPYIOIIUX  AYKApuOT.  XJOPOILIACTHI,
XPOMOIUIACTHI, JIEUKOIUIACTHI BBICIIMX PACTCHUN.

HememOpannsie opranouasl kinetku CrpoeHne u (PyHKIMM HeMeMOpaHHBIX
OpraHouJioB KjeTku. Pubocombl. MukpodunameHTbl. MBbIIIEYHbIE KIIETKH.
Muxkpotpybouku. Kietounsiit nentp. CTpoeHHe M ABWKEHHE >XTYTHKOB U
pecHrdeK. MUKpOTpyOOUKH nUTOIIIa3Mbl. LleHTpros.

Snpo. Obonouka sapa, XpOMaTHH, KapuoIUIa3Ma, SAPBIIMKHA, UX CTPOCHHE U
byakun. SnepHsiit 6enkoBbiii MaTpukc. IIpocTpaHcTBEHHOE pPACIONOKEHHE
XpoMocoM B HHTep(ha3HOM siipe. benku XpoMaTnHa — TUCTOHBI.

Knerounsie BkmtoueHus. CpaBHUTENbHAsI XapaKTEPUCTUKA KIIETOK JyKapuoT

(pacTuTeNnbHOM, )KUBOTHOM, TPHUOHOIT)
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AcCCUMWIISIIAA U TUCCUMIJIALIUSL — JIB€ CTOPOHBI MeTabosm3ma. Turmbl oOMeHa
BEIIECTB: aBTOTPO(HBIA U reTepoTpodHbIi. YyacTie KUcIopoja B 0OMEHHBIX
nporeccax. DHepreTuuyeckoe obecrieyeHue KIeTku: npeBpamieHue ATD B
oOMeHHBIX Tmpoueccax. DepMEHTATUBHBIA XapakTep pPEaKIUil KIEeTOYHOIro
Mertabonm3ma. DepMeHTHI, UX CTPOEHUE, CBOWCTBA U MEXaHU3M JCHCTBUSA.
Kodepmentsl. Omnuunst (pepMEHTOB OT HEOPraHUYECKHUX KaTalau3aToOpOB.
benku-aktuBatopel W OENKU-UHTUOMTOPBHL.  3aBHUCUMOCTh  CKOPOCTH
(epMEHTAaTUBHBIX PEAKIUI OT pa3InYHbIX (PAKTOPOB.

IlepBHuHBIl CHMHTE3 OpraHMYeCKMX BemecTB B Kietke. PotocuHTre3. Poib
XJIOpOIIJIacTOB B Imporecce ¢orocuHTe3a. CBeToBas M TeMHOBas (ha3bl.
ITponykTuBHOCTH (poTOCHHTE3a. BnusHue pasnuyHbIX (akTOpOB Ha CKOPOCTh
¢dotocuHTe3a. 3HaueHue (HOTOCHHTESA.

XeMOCHHTE3. Paznoobpaszue OpPraHNU3MOB-XEMOCHUHTETHUKOB:
HUTpUUIHPYIOLTHE OaKTepuu, *Kele300aKkTepun, cepoOakTeprH, BOJIOPOIHBIE
OakTepuy. 3HaUEHUE XEMOCHHTE3A.

AHa’pobHble opranu3mbl. Buael Opoxenus. IlpoaykTel OpokeHuss U ux
HCIOJIb30BaHUE YEJIOBEKOM. AHA’pOOHBIE MHKPOOPTaHU3Mbl KakK OOBEKTHI
OMOTEXHOJIOTHU U BO30OYIUTENN O0Ne3HEH.

AdpoOHBIE OpraHU3MBbl. DTarbl IHEpreTuyeckoro ooMeHa. IloaroroBuTenbHbIi

atarn. [ mukoan3 — 6ECKUCIOPOTHOE PACIICTUICHHUE TITFOKO3HI.
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buonornueckoe OKUCIEHHE, WIM KIETOYHOE AbIXaHUE. Poib MUTOXOHIAPHUHN B
mporeccax — OHMOJIOTMYECKOTO  OKHCIeHHs.  Lluknmueckue — peakiuu.
OxuciurensHoe hochoprmmpoBanue. [IpenmyiecTBa a3poOHOT0 MyTH OOMEHa

BEILIECTB Iepes] aHa3pOOHBIM. Dh(HEKTHUBHOCTh IHEPTETUUECKOT0 0OMEHa

Peakuuu marpuuHoro cuHTe3a. lIpUHIMI KOMIUIEMEHTApHOCTH B PEAKIUSIX
MaTpUYHOTO  CHHTe3a.  Peanu3anus  HAcleICTBEHHOM  MHGOpMaLUU.
I'eneTnueckuii kox, ero cBoiicrBa. TpaHckpunuus — MaTpudHblid cuare3 PHK.
[IpyHIMIBI ~ TPAHCKPHIIIUUA: KOMIUIEMEHTApPHOCTh, aHTHIIAPAJUICIBHOCTD,
ACUMMETPUYHOCTh. TpaHcisuus u e€ 3Tanbl. Yuactue TpancnoptHsix PHK B
OouocuHTe3e Oenka. YciaoBusi OnocuHTesa Oenka. KogupoBaHne aMUHOKHUCIIOT.
Poins pubocom B OuocuHTe3e Oenka.

Opranu3zaiys reHoMa y IpoKapuoT M dYKapuoT. Peryisnus akTHBHOCTH TEHOB
y npokapuoT. ['unoresa onepona (®@. XKako0, K. Mano). Perynsauus oOMeHHbBIX
mporeccoB B kieTke. KieTounslit romeocTas.

Bupycbl — HekeTouHble (OPMBI KH3HU U OOIUraTHbie mapasutel. CTpocHHE
MIPOCTHIX U CIIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaros.

BupycHbie 3a601eBanus yenoBeka, KUBOTHbIX, pacteHuit. CITNJI, COVID-19,

conuaJibHbIC U MCIUTTMHCKHUC HpO6JI€MI)I

Knerounslif 1uxn, ero mnepuoiasl M peryiasuus. MHrepdasza u  MUTO3.
Oco0eHHOCTH MPOLECCOB, NMpOoTeKaromuX B nHTepdase. IloaroToBka KiIeTku K
nenenuto. IlpecuHTeTnyeckuil  (MOCTMUTOTHYECKUN), CUHTETHUECKUH H
MOCTCUHTETUYECKUH (MTPEMUTOTUYECKUI) TepHOIbl HHTEP(ha3bI.

Matpuunslii cunre3 JJHK — perumkanus. Ilpunnuner perumxanuu JHK:
KOMIUJIEMEHTAPHOCTh, TOJYKOHCEPBAaTUBHBIA CHUHTE3, AHTHUIAPAIJIEIbHOCTD.
Mexanusm pernkanuu J{THK. Xpomocomsl. Ctpoenne xpomocom. Tenomepsl u
TenoMepasa. XpPOMOCOMHBIM HaOOp KIETKM — KapuoTul. JIMIUIOMAHBIA H
rarmjaouAHbI  Habopbl XpoMocoM. I'omosioruuyHsle Xpomocombl. [lomoBeie
XPOMOCOMBI.

Jenenue kinetku — MuTo3. CTaluu MUTO3a M MIPOUCXOAIINE B HUX MPOIECCHI.
Tunsl muto3a. Kaproknnes u nuTokMHE3. brojormuyeckoe 3HaueHHE MUTO3A.
Perynsamus muToTMYecKOro nukia KieTku. IIporpammupyemas kieTodyHas
ru0esp — anomnros.

(DYHKHI/IOHaJ'II)HaSI T'€HOMHKa

Opranusm Kak OMOJIOrMYeCcKas CUCTEMa

3.1

O)IHOKJ'I €TOYHBIC, KOJIOHHAJIbHBIC, MHOTOKJICTOYHBIC OpTraHHU3MBbI n

MHOT'OTKAHCBBIC OPTraHU3MBIL.
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@opMbl pa3MHOXKEHHsI OpPraHU3MOB: Oecronoe (BKJIIOYas BEreTaTWBHOE) U
nojioBoe. Buasl 0ecrmonoro pa3MHOXKEHHS: MOYKOBAHUE, CIOPYJISIUS,
(bparmMeHTanys, KIOHUPOBaHUE.

[TonoBoe pasmuoxenue. IlonoBble kneTku, win ramersl. Meio3. Craauu
Mmeno3a. [loBenenne xpomocom B Meinose. Kpoccunrosep. buonormyeckuii
CMBICJI M€103a U MOJIOBOTO Iporecca. Meio3 u ero MeCTo B )KU3HEHHOM LIMKJIE
OpPraHU3MOB.

IIpenszaponpieBoe passutue. I'amerorenes y >kMBOTHBIX. llonoBble kene3bl.
OOpa3oBaHue ¥ pa3BUTHE TMOJIOBBIX KieToK. CrepmaroreHe3 M OOTeHes.
Crtpoenne mosoBbIX KIETOK. OIUIOOTBOPEHHE M SMOPHUOHAIBHOE pPa3BUTHE
KUBOTHBIX. CrocoObl  OIUIOIOTBOPEHUS: Hapy»kHO€,  BHYTPCHHEE.
ITapTeHorenes.

WnauBuayanbHOe pa3BUTHE OpraHu3MoB (oHTOreHe3). Craguu sMOpuoreHesa
KMBOTHBIX (Ha mmpuMepe IarymkH). Apoonenne. Turbt apobnenuns. OcodeHHOCTH
Ipo0JieHUsT MJIEKOIUTAIOMIMX. 3apOo/bIIIEeBbIe JTUCTKU (racTpyisuus). 3akiaaka
OpPraHoB M TKaHEW W3 3apOoJbILIEBBIX JMCTKOB. B3anMHOE BIMsSHHE 4acTel
pa3BUBarolIerocs 3apojbiiia (3MOpHOHANIbHAsT MHIYKLMA). 3akKiajgka IulaHa
CTPOEHUS KMBOTHOIO KaK PE3yJIbTaT HEPApXUUECKUX B3aUMOJECUCTBUI I'€HOB.
Biusnue Ha SMOpHOHAIBHOE pPa3BUTHE Pa3IMUHBIX (HAKTOPOB OKPYXKAIOLIEH
cpenpbl.

Poct u pasButrue >xuBOTHBIX. IlocTamOpuoHanbHbIl mepuon. Ilpsmoe wu
Henpsimoe pas3BuTHe. PaszButue ¢ meramopdo3oM y O€CrO3BOHOYHBIX H
MI0O3BOHOYHBIX JKMBOTHBIX. bHOJOrMYeckoe 3Ha4eHHE NPSIMOrO M HENPSIMOTO
pa3BUTHSA, UX PACIPOCTPAHEHUE B IpHUpoJe. TUlbl pocTa )KMBOTHBIX. DaKTOPHI
peryyisiMM pocTa >KUBOTHBIX M desoBeka. CTaguum MOCTIMOPHOHAIBHOTO
pa3BUTHA y )KUBOTHBIX U 4YesloBeKa. [leprnospl OHTOreHe3a yenoBeka.
PasmuHoxenne u pasButue pacreHuid. ['ameropur u cnopodur. Meiio3 B
KU3HEHHOM IMKJe pacteHud. OOpa3zoBaHue CIOp B TMpolecce Meiosa.
l'amerorenes y pacrennii. OIUIOOOTBOPEHHE M PA3BUTHE PACTUTEIBHBIX
Oopranu3MoB. /[BoiiHOE OIUIOIOTBOPEHHUE Y IBETKOBBIX pacTeHuil. OOpa3oBaHue
U pa3BUTHE ceMEHU. MexaHM3MBbl DEryJslUu OHTOIEHEe3a y pAaCTEeHUH WU

JKHUBOTHBIX

HCTOpI/IH CTAHOBJICHUA W Ppa3BUTUA TCHCTUKU KaK HAYKH. OcHOBHBIC
TCHETHYCCKHE IMOHATHS M CHUMBOJEI. [ OMOJIOTHYHBIE XPOMOCOMEI, aJlJICJIbHBIC
I'CHBbI, aJIbTCPHATHWBHBLIC IIPU3HAKH, )IOMI/IHaHTHblf/'I n peuecanHmﬁ IMPU3HAK,
roMo3uroTa, rerepo3urora, 4YucCTas JIMHUA, FI/I6pI/L[[BI, I'CHOTHII, (I)CHOTI/IH.
OcHoBHBIC MCTOAbI TI'CHCTUKMH: T I/I6pI/I,Z[OJ'IOF HQCCKHﬁ, HI/ITOHOFH‘{CCKPlﬁ,

MOJIEKYJISIPHO-T€HETHYECKHi
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Monorubpunnoe ckpemBanue. llepBelii  3akoH MeHzgens —  3aKOH
ennHooOpa3us THOPHUIOB TEPBOTO TMOKOJIeHUs. [IpaBUiIO JOMHHHpPOBAHWSL.
Bropoii 3akoH MeHnaenss — 3aKOH paciieruieHus npu3HakoB. [{uronornueckue
OCHOBBI MOHOTHOPHAHOTO CKpEIIUBaHUs. | UITOTE3a YNCTOTHI TaMeT.
Ananusupyroiiee ckpemuBanue. [[poMexxyTOuHBIA XapakTep HacjleIOBaHHUS.
Pacuennenue npu3HakoB Mpy HEMOIHOM JOMUHUPOBAHUH.

JurubpuaHoe ckpeniuBanue. TpeTuid 3akoH MeHzenss — 3aKOH HE3aBHCHMOTO
HacjaeIOBaHUS  MPHU3HAKOB. L[WTONOrMYECKHE  OCHOBBI  JUTHOPHIHOTO
CKpEIIUBaHUS.

CueruienHoe HacnenoBaHue mnpusHakoB. Paboter T. Moprana. CuemnneHHOE
HacJe0BaHUE T€HOB, HAPYIICHHE CLEIUICHHS MEXAYy I'eHaMu. XPOMOCOMHas
TEOpHsl HACJIEACTBEHHOCTH.

I'enernka mona. XpOMOCOMHBIM MEXaHU3M ONpEIENICHUs 10Jia. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOramMeTHbIN U rereporaMeTHblid noJl. ['eHernueckas
CTPYKTypa IOJOBBIX XpomMocoM. HacnenoBaHue NpPU3HAKOB, CLEIUICHHBIX C
ITOJIOM.

I'enoTun kak nenoctHas cucrema. [lneloTponus — MHOKECTBEHHOE JICHCTBUE
refa. MHOXECTBCHHBIN ajljIeIu3M. B3auMoaelCTBHE HeEaJICIbHBIX I'CHOB.

KommnementapHocts. Onuctas. [lomumepus
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BzaumoneiictBue reHotuna W cpensl  mpu  (opmupoBaHMM  (peHOTHIIA.
M3MeHunBOCTh MpHU3HAKOB. KauecTBEHHbIE M KOJIMUYECTBEHHBIE NPU3HAKUA. Buabl
M3MEHYMBOCTH: HEHACIIEICTBEHHAs! U HACJIEICTBEHHAS.

MoudukanonHas  U3MEHYMBOCTb. Pomb  cpeasl B (pOpMUpOBaHUU
Moan(UKaMOHHOW n3MeHunBocTH. Hopma peakuuu npusHaka. BapuanmoHHbIH
psn u BapuanmonHas kpusas (B. Moranncen). CoiicTBa Mou(UKalMOHHOM
U3MEHYHUBOCTH.

I'enotunuyeckass u3MeH4YMBOCTh. (CBOMCTBA T'€HOTUIMYECKOH W3MEHUMBOCTH.
Buibl reHoTHIIMYECKON M3MEHUYMBOCTH: KOMOWHATHBHAS, MYTAI[HOHHAS.
KomOunatuBHasT W3MEHUYMBOCTh. Mei03 W TONOBOM Ipolecc — OCHOBa
KOMOMHATUBHON U3MEHYMBOCTU. POSTh KOMOMHATUBHON N3MEHUYMBOCTH B CO3JJTaHUN
TeHEeTUYECKOro pa3Ho00pa3us B Mpeesax OAHOro BU/a.

MyraiuoHHas U3MEH4YNBOCTb. BHU/IbI MyTallMii: TEHHBIE, XPOMOCOMHBIE, TCHOMHBIE.
CrioHTaHHBIE M MHIYLUPOBAHHBIE MYTAalUH. SIlepHBIE M LUTOIIA3MATUYECKHE
Mytanuy. CoMaTH4YeCKWE M IOJIOBbIE MyTalMH. [IpuunHBI BO3HUKHOBEHHS
MyTauui. MyTareHsl W WX BIWSHUE HA OPraHu3Mbl. 3aKOHOMEPHOCTH
MYTAIlMOHHOIO TIpOLECCA. 3aKOH T'OMOJIOTMYECKMX PSIOB B HACIEICTBEHHON
m3menunBoctn  (H.W. Basuios). BresnepHas  uM3MEHUYHMBOCTH M

HacJICaACTBEHHOCTD
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Kapuotun wyenoBeka. MexayHaponHas mOporpaMma HCCIEIOBaHUS TE€HOMa
yenoBeka. MeToabl H3Yy4YEHUsT TEHETMKM YEJIOBEKA: T'€HEaJOTrHMYeCKUid,
OJIM3HELIOBBIH, IIUTOrCHETUYECKUH, MOMYJISIIUOHHO-CTATUCTUYECKUH,
MOJIEKYJIIPHO-T€HETUYECKU. CoBpemeHHOE onpeaeieHue TeHOTHIIA:
MMOJITHOTEHOMHOE CEKBEHUPOBAaHKE, TCHOTUITMPOBAHUE, B TOM YHUCIIE C IIOMOIIbIO
[MIIP-anamm3a. HacnencrBeHHble 3a00jcBaHMS — YeIOBeKa. I CHHbIE H
XPOMOCOMHBIE 0ose3Hu YyeJIOBEKa. bonessn ¢ HaclienCTBEHHOM
MPEAPACTIOIOKEHHOCThIO. 3HAYCHUE METUIIMHCKON T'€HETUKH B ITPEAOTBPALLICHUN

1 JICUEHHH I'eHEeTUYCCKHX 3a00eBanuii yenoBeka. CTBOJIOBBIE KIIETKU

JlomecTuKanus U ceseKkuus. 3apoKICHUE CEICKIMUA U JIOMECTHKALMU. YYEeHHe
H.J. BaBwioBa 0 ILEHTpax HIPOMCXOXJIEHHS U MHOrooOpasus KyJIbTYPHBIX
pacrenuil. Ponb cenekuuu B CO31aHMM COPTOB PACTEHUN M MOPOJ KUBOTHBIX.
Copr, mopona, ImTaMM. 3aKOH TOMOJIOTMYECKMX pSIOB B HACIEACTBEHHON
n3meHunBocty H.M. BaBuioBa, ero 3HaueHue Aj1s1 CEEKIMOHHON padoThlI.
Metoapl ceneknMOHHON paboThl. MCKycCcTBEHHBI OTOOp: MAaccCOBBI U
UHAWBUIYAIbHBIA.  OTanmbl  KOMOMHAalMOHHOW  cenekuuu. VcnblTanue
npousBoauTeneil mo motoMctBy. OTOOp MO T€HOTUIY € TOMOIIBI OLEHKH
(beHoTHIa MOTOMCTBA M OTOOP IO TEHOTHUITY € moMoIIbio ananmu3a JJHK.
HckyccTBeHHBIN MyTareHes3 Kak METO/1 CEJIEKIIMOHHON paboThl. PaguanmoHHbIii
U XMMHUYECKMH MyTareHe3 Kak MCTOYHMK MYTalil y KyJIbTypHBIX (opMm
opranusmoB. lcnonp30BaHME T'€HOMHOIO pPENAKTHUPOBAHUS U  METOOB
pexomOuHanTHbeIX JIHK 17151 momy4yenust ucxoiHoro Marepuana ajs CeJIeKIHH.
[lonyuenne nomuruionoB. BHyTpuBHIoBas rubpuanzanus. bianskopoacTBeHHOE
CKpelIvBaHue, WM HHOpUIMHT. HepoJacTBeHHOE CKpelMBaHue, WM ayTOPUIMHT.
I'ereposuc u ero npuunHsl. Vcnoms3oBanue rereposuca B cenekuuu. OtaanéHHas
rubpuam3aius. [lpeononenue Oecruionusi MEXBHIIOBBIX THOPHIOB. JlOCTHOKEHUS

CEJICKIIMU PACTEHUI U YKUBOTHBIX

3.7

OOBEKTHI, UCTIOIb3yEMbIE B OMOTEXHOJIOTHH, — KJIETOUHBIE U TKAHEBBIE KYJIBTYPBI,
MHUKPOOPTaHU3MbI, HX XapaKTepUCTHUKA. TpagullMOHHAs OUOTEXHOJIOTHS:
xje0oneyeHre, TIOMyYeHWE  KHUCIOMOJIOUHBIX  MPOAYKTOB,  BHHOJEINUE.
MukpoOuonornueckuii cuHTe3. OOBEKTHl MHKPOOHOJIOTHYECKHX TEXHOJIOTHI.
[IpousBoncTBO  Oenka, AaMHUHOKHCIOT M BUTaMUHOB. VckyccTBeHHOE
OIUTOIOTBOPEHUE. PEKOHCTPYKIMS SUUEKIETOK M KIOHUPOBAHUE IKUBOTHBIX.
Meron TpaHCIUIaHTalUU SAEP KIETOK.

XpoMOCOMHasi Y TeHHas WHKEeHepusa. VCKyCCTBEHHBIM CHHTE3 T€HA U
KoHCcTpyHpoBanue pexkoMOuHaHTHBIX JIHK. [locTmkennss w mepcreKTHBBI
XpPOMOCOMHOW ¥ TEHHOM WHXeHepuu. MeaunuHckiue OHOTEXHOJIOTHH.

Hcmonbs30BaHHE CTBOJIOBBIX KJIETOK




Cuctema U MHOTOOOpa3ue OpraHMueCcKOro Mupa

4.1

4.2

4.3

4.5

4.6

buonornueckoe  pazHooOpasue  opranm3moB. CoBpeMeHHas  cUcTeMa
opranudeckoro mupa. Ilpunmune! kinaccupukanuu opranuzMoB. OCHOBHBIE
CHCTEMaTUYEeCKHE IPYIIIbl OPraHU3MOB.

OCOOEHHOCTH CTPOCHMSI M KU3HEAESATEIbHOCTH OJHOKJIETOYHBIX OPraHU3MOB.
bakrepuu, apxen, OTHOKIECTOUHbIE IPUOBI, OJHOKJIETOUYHBIE BOJOPOCIH, IPyTHe
npotuctel.  KosloHManbHble  OpraHu3Mbl.  JIBMKEHHME  OJHOKJIIETOYHBIX
OpPraHu3MoOB: aMEOOMIHOE, KI'YTUKOBOE, PECHUYHOE. 3alllUTa Y OAHOKIETOYHBIX

OpraHnu3MoOB. Pa3,[[pa}KI/IMOCTB Y OJHOKJICTOYHBIX OPIraHU3MOB. Takcucer

MHoOrokneTounble  pacTeHus. B3auMocBA3bp  4acTed  MHOIOKIETOYHOIO
opranusma. TkaHH, OPraHbl U CUCTEMBI OPTaHOB MHOTOKJIETOYHOI'O OpraHU3Ma.
Opranusm kak enuHoe Lenoe. Tkanu pacteHuid. TUnbl pacTUTEIbHBIX TKAHEH:
oOpa3oBaTenbHas, IOKPOBHAs, NPOBOJMAINAS, OCHOBHAs, MEXaHUYECKas.
OcobeHHocTH cTpoeHMs, (YHKIMI M pacnojokKeHUs TKaHeHd B OpraHax

pacTeHui

BereratuBHbIE ¥ FeHEpAaTUBHBIE OPraHbl pacTeHUNH. DyHKIMN OPraHOB U CUCTEM
opranoB. Kapkac pactenuii. /J[Bu»keHre MHOTOKJIETOUYHBIX PACTEHUI: TPOIIHU3MbI
n Hactuu. [lorymomenue BOXBI, YIIIEKMCIIOIO I'a3a M MHUHEPAJIbHBIX BEIIECTB
pacreHusmMu. J{pixanue pactrenuil. Auddysus razos yepe3 noBEpXHOCTb KIETKH.
TpancnopTHele cHucTeMBbl pacTeHui. Beinenenue y pacTeHuil. 3amura y
MHOTOKJIETOUHbIX pacTeHuid. Kytukyna. CpeacrBa macCUBHOM M XHMHUYECKOU
3auThl. OUTOHIMIBL.

Pa3apaxuMoCTh U peryssnus y OpraHu3smMoB. Pa3apakuMOCTh U peryisnus y

MHOTOKJICTOYHBIX paCTeHHﬁ. PocToBEI€e BelllecTBa M X 3HAUCHUE

MHOroOKJIETOYHBIE  KUBOTHBIE. B3aMMOCBS3p 4YacTei MHOIOKJIETOYHOIO
opraHusma. TKaHI/I, OpraHbl U CUCTEMBI OPraHOB MHOT'OKJICTOYHOI'O OpraHui3ma.
Opranmusm kak eauHoe 11enoe. 'omeocTas. TkaHu )KMBOTHBIX U YellOBEKa. TUITBI
JKABOTHBIX TKaHEH: JNUTENHAIbHAsA, COCIAMHUTEIbHAs, MBIIICYHAsA, HEPBHAas.
OcoOeHHOCTH CTpoeHUS, (QYHKIHMA W pACHOJOKEHUs TKaHEW B oOpraHax

JKHUBOTHBIX U YCJIOBCKaA

OpraHsl U CUCTEMBI OPraHOB KUBOTHBIX. DYHKIIMN OPTaHOB U CUCTEM OPraHOB.
Omnopa Ttena opranu3moB. CKeneTbl OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX
KUBOTHBIX. HapyKHbII 1 BHyTpeHHUN ckeyeT. CTpOEHUE U TUIIBI COCAUHEHUS
KOCTEH.

JIB>KEHME MHOTOKJIETOYHBIX KUBOTHBIX. [Iutanue xkuBOTHbIX. IluTanue
MMO3BOHOYHBIX )XMBOTHBIX. J[pIxanue kuBOTHBIX. KoxHoe nbixanue. XKabepHoe

M JIETOYHOE JbIXaHUE.




5.1

5.2

5.3

5.4

JlpIxaHue TMO3BOHOYHBIX JKMBOTHBIX. DBOJIOIMOHHOE YCIIOKHEHHE CTPOCHUS
NETKUX TTO3BOHOYHBIX KUBOTHBIX. JlpIXaTelbHAs CHCTEMa YeloBeKa. MexaHusm
BEHTWIALMM JIETKUX Y HOTHIL M MIEKONMTAIOMMX. TpaHCOpT BeEUIECTB Yy
OpraHu3MoB. TpaHCHOPT BelIeCTB y *KHUBOTHBIX. KpoBeHOCHas cucrema U eé
opranel. KpoBeHocHas cucTemMa  TIO3BOHOYHBIX  KHMBOTHBIX. Kpyrum
KpOBOOOpAIICHUs. DBOJIOIUOHHBIE YCIOKHEHUS CTPOCHHUS KPOBEHOCHOMU
CHCTEMBbl IT0O3BOHOYHBIX >KMBOTHBIX. Bblienenue y opranusMoB. Beijenenue y
KHUBOTHBIX. COKpaTuTesbHble Bakyosiad. Opransl BbliesneHus. CBsA3b MOJIOCTH
TeJla C KPOBEHOCHOM M BBIICIIUTENILHON CUCTEMaMu. BrijiesieHue y mo3BOHOYHBIX
KUBOTHBIX. 3alldTa y MHOTOKJIETOYHBIX JKUBOTHBIX. [IOKpOBBI M HX
IIPOU3BO/IHBIE.

PaznpaxuMocTb 1 perysius y opraHu3mMoB. Pa3ipaxkxuMocTh y OJJHOKIETOUHBIX
opranu3MoB. Takcucel. PazgpaxmMocTh W perymsinusi y MHOTOKJIETOYHBIX
pactenuii. PocToBbIE BEIIECTBA U UX 3HAYEHUE.

HepBHas cuctema u peduieKTopHas peryssiius y MHOTOKJIETOUYHbIX KHUBOTHBIX.
HepBHas cucrema u e€ oTnaenbl. DBOMIOLMOHHOE YCIOKHEHHE CTPOCHUS
HEPBHOM CUCTEMBI Y )KUBOTHBIX.

Pazpaborka anroputmMoB u mporpamMm st 3p¢GeKTUBHON (HYHKIIMOHATBHOU
aHHOTAllUM  TeHOMOB,  TPAHCKPUIITOMOB,  IPOTEOMOB,  MeTabOJIOMOB

MHUKPOOPTaHNU3MOB, paCTeHHﬁ, JKHMBOTHBIX M YCJIIOBCKaA
OpraHI/ISM YCJIOBCKA U €T0 3JO0POBLE

OpraHsl ¥ CUCTEMBI OpraHoOB 4eoBeKa. OTAebl TOJIOBHOTO MO3Ta IIO3BOHOYHBIX
KUBOTHBIX. Pednekc u pednexkropHas ayra. be3yclioBHbIE U YCIIOBHBIE
pednexcsl. I'ymopasibHas perynsiuus M SHIOKPUHHAs CUCTEMa JXUBOTHBIX U
yenoBeKa. JKene3pl 3HIOKPUHHOM CUCTEMBI U X TOPMOHBI. JlelficTBHE TOPMOHOB.
B3auMocBs3p HEpPBHOH M 3HAOKPMHHOW cucTeM. ['mnoranamo-runodusapHas

cuctema. Pedrnekc u pednexkropHas ayra. besycinoBHble U yCIOBHBIE pedIeKChI

3ammrTa opranusma ot 6ose3nei. immyHnHas cuctema uenoBeka. KineTtounsiit u
TYMOpaJbHBIA HUMMYHUTET. BpoXn€HHBIN, MPUOOPETEHHBIN crenupuuecKuii
UMMyHHUTET. Teopusi KIOHAJIBbHO-CENEKTUBHOrO uMmMmyHutera (I1.Opnux,
®.M.bepuer, C.ToneraBa). BocnamurenbHble OTBETHl OpraHu3MoB. Poib

BPOKJIEHHOIO UMMYHUTETA B Pa3BUTHUU CUCTEMHBIX 3a00JI€BaHUI

KposeHnocHas cucrema u €€ opranbsl. Cepalie, KpOBEHOCHBIE COCYbl U KPOBb.
Kpyru xpoBoobpaienus. Pabora cepaiia u e€ perynsuus

Hpixanue yenoBeka. Jluddy3uss ra3zoB depe3 MOBEPXHOCTb  KIETKH.
JpixatenbHasg cucTeMa 4esoBeka. JlpIxaTrenbHasi MOBEPXHOCThb. Perymsuus

neIxaHus. [[prxaTenpHbie 00bEMBI




5.5

[InmeBaputenbHas cucreMa 4denoBeka. OTaensl MUIEBAPUTEIBHOIO TPaKTa.
[InmeBapurenpHble  Keie3bl.  BHYTpUIIONOCTHOE M BHYTPUKIETOYHOE

IMUIICBAPCHUE

5.6

5.7

6.1

6.2

IToxpoBbl M ux mnpousBoaHble. Opransl BbaeneHus. Ilouku. Crtpoenue u
¢dbyakmonupoBanue HeppoHa. OuibTpalus, ceKpelus 1 00paTHOE BCaChbIBAaHHE

KaK MCXaHU3MbI pa6OTI)I OpPraHoB BBIACJIICHUA. O6p330BaHI/Ie MOYH Yy YCJIOBCKA

HBI/I)KGHI/IC YyeJIOBeKa: MbImedHas cucreMa. CKeleTHBIE MBIIIIEI H HUX pa60Ta.

CrtpoeHue U TUIIBI COEAMHEHNS KOCTEN
Teopus 3Bontonuu. PazButue xnu3HU Ha 3emie

OpomonmonHass Teopus Y. Jlapeuna. Ilpenmnocbulku  BO3HMKHOBEHMS
napBuHu3Ma. JKu3Hp 1 Hay4dHas aearenbHocTs Y. JlapBuHa.

JiBuokymiye cuibl 3BONIONMHM BUAOB 10 Y. JlapBuHy (BbICOKAass MHTEHCUBHOCTD
pa3sMHOXEHHsT OpraHM3MOB, HAacJEACTBEHHas W3MEHYMBOCTh, Oopbba 3a
CYILIECTBOBAHUE, €CTECTBEHHBIH U UCKYCCTBEHHBINH 0TOOD).

Odopmiienne cuaterTnaeckoi Teopun 3Bomonnu (CTI). Hedrpansnas Teopust
sBostolK. CoBpeMeHHast SBOJIIOLIMOHHAsS OMOJIOTHs. 3HaUe€HHE IBOJIOLMOHHON

Teopuu B (GOPMUPOBAHUH €CTECTBEHHO-HAYYHOM KapTUHBI MUpa

[lomynsauus kak 3JIeMEHTapHas €AMHMIA 3BOJOLUUA. COBPEMEHHBIE METOJIbI
OLIEHKH T€HETHUYECKOTO Pa3sHOOOpa3usi U CTPYKTYpbl Momyisiuuid. V3meHeHnue
reHooHaa MOMYJSALUU KaK 3JIEMEHTApHOE 3BOJIIOIIMOHHOE SIBICHHE. 3aKOH
reHetTudeckoro pasHoBecus [x. Xapau, B. Baitn6epra.

OneMeHTapHble (DAKTOPbl (JIBMXKYIIME CHIIBI) 3BOMIONMUA. MyTallMOHHBIN
nporecc. KomOuHatuBHas wu3MeH4YMBOCTH. Jlpeildp reHoB — ciydaiiHble
HEHANpaBJIEHHbIE HW3MEHEHHUs YacTOT ajulefedl B momyaauusax. O¢¢ekr
OCHOBATEJIS. Murpanuu. M3onmsaupa  momyssiui: reorpaduyeckas
(mpocTpaHCTBeHHas1), OMooruyeckas (pernpoayKTUBHAS).

EcrectBeHHbIii 0TOOp — HampaBisooumii ¢axkrop sBomouuu. Dopmbl
€CTECTBEHHOr0 0TOOpa: ABWXKYIIMHA, CTaOMIU3UPYIOUIUHN, pa3phIBAIOIIMMA
(nm3pyntuBHbIi). [TonoBoit oT6Op.

[IpucnocoOaeHHOCTh ~ OPraHU3MOB  Kak  pe3ylbTaT  MHUKPOIBOIIOIUH.
Bo3nukHOBeHHE — NpHCIIOCOONEHWM y  opraHu3MoB.  Apomopdosbl U
uanoanantauuu. [Ipumeps! npucnocoOiaennii y opranu3MoB. OTHOCUTENBHOCTD
MPUCTIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero kputepuum u cTpykTypa. BumooOpa3oBanue Kak pe3yibTar
MHUKpPO3BOJIOIMH. M3omsmusa — kiroueBoil daktop BumooOpasoBanus. Ilytu u
CIIOCOOBI BH1000pa30BaHMS: aJUIONAaTPUIECKOE (reorpaduueckoe),
CUMITaTPUYECKOE  (DKOJIOTHYECKOE), «MTHOBEHHOE»  (TIOJUTLIOWIM3AIH,

rubpuan3anys). M TeTbHOCTh 3BOTIOIMOHHBIX TTPOIECCOB.
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MexaHu3mbl HOPMHUPOBAHUS OHOJIOTUYECKOTO pa3HO0Opa3usl.

Poinb »BOMIONIMOHHON OMOIOTUHU B pa3paboTKe HAyYHBIX METOJIOB COXPAHEHUS
Onopa3HooOpasusi. MUKPOIBOIIOLUS U KOABOIIOLUS MApa3UTOB U MX XO35EB.
MexaHnu3Mbl (OPMUPOBAHUS YCTOWYMBOCTH K AHTHOMOTHKAM M CIIOCOOBI

00pBObI ¢ Hel

Mertoapl U3y4eHHUs] MaKpO3BOIONHHU. [laneoHToI0ornYeckne MEeToAbl N3y4eHHUs
sBomtorun. [lepexoansie GopMbl U PUIOTEHETUYECKUE PSAIBI OPTAHU3MOB.
Bbuoreorpaduyeckne MeTo1p1 n3ydeHus sBotonun. CpaBHeHHE QIIOPHI U (PayHBI
MaTepUKOB M OCTPOBOB. broreorpapudeckue odnactu 3emiun. Bunsr-sunemMuxu
Y PEITUKTHIL.

OMOpPHUOIOrMYECKHE U CPaBHUTEIbHO-MOP(OIOrMUecKUe METO/Abl H3YUYECHMUS
HBOJIONMUH. ['€eHEeTHYeCKHe MEXaHU3MBI IBOJIOIMHM OHTOTEHE3a W TOSBICHUS
OBOJIIOLIMOHHBIX ~ HOBIIECTB. | OMOJIOTMYHBIE M  aHAJOTMYHBIE OpTaHBI
PynumeHTapHble  OpraHbl M aTaBU3MBL.  MOJEKYJISIPHO-TEHETHYECKHE,
OMOXMMHUYECKHE W  MaTeMaTHYeCKHe METOAbl H3YUEHHUS  DBOJIOIHH.
I'omosnoruunsie reHsl. COBpeMEHHbIE METO/IbI OCTPOCHUSI (PUITOr€HEeTHUECKUX
JICPEBbHEB.

XPOMOCOMHBIE MYTaITUH U BOJIOIHS TEHOMOB.

OOmue 3akoHOMEpHOCTH (TpaBuia) IBOONHHA. HeoOpaTHMOCTh IBOJIFOIIHH.

AﬂaHTI/IBHaH paauanus. HepaBHOMepHOCTB TCMIIOB 3BOJIOITUH

6.4

Hayunble rumore3sl NpPOUCXOXKIEHUS >KU3HM Ha 3emiie. AOuoreHes u
naHcnepMusa.  JloHaydHble  NPEACTABIEHUS O  3apOXKACHUU  JKU3HU
(kpearoHu3M). I'mnore3a MOCTOSHHOIO CaMO3apOXKICHHUS JKM3HH M €
onpoBepxkenue omnbitamu @O. Pemu, JI. Cnamnanmanu, JI. Ilacrepa.
[IpoucxoxaeHne KU3HU U aCTPOOHOIIOTHUSI.

OcHOBHBIE 3TaIlbl HeOpraHuueckoi sBomoruu. [lnanerapHas (reosoruveckas)
HBOJIOIMUS. XUMHUUYECKass 53BOMIONMA. AOHUOreHHbI CHUHTE3 OpraHMYecKuX
BemectB u3 Heoprannyeckux. Ompir C. Mmmnepa u I'. FOpu. O6pa3oBanue
nonumepoB u3 MoHoMepoB. KoanepBatHas runore3a A.M. Onapuna, runoresa
nepsuyHoro OynboHa JIx. XonneitHa, reHetnueckas rumote3a I'. Mémrepa.
Pu6o3umsr (T. Yek) u runoreza «mupa PHK» V. I'mnbepra. @opmupoBanue
MeMOpaH U BO3HUKHOBEHHE MPOTOKIIETKH.

Hcropust 3emnn u MeToasl €€ uzydeHus. VckonaeMple OpraHNYECKUE OCTATKH.
I'eoxpononorust u e€ metoabl. OTHOCUTENbHAS U AOCOJIIOTHAS T€OXPOHOJIOTHSL.
I'eoxpoHonOornyeckas 1Kaja: 30Hbl, 3pbl, IEPUOBL, JTIOXH.

HavansHele 3Tansl opranndeckoit s3pomtonnd. [losBienne n 3BorONMS MEPBIX

KJIETOK. OBomoIus MeTaboin3ma. BO3HMKHOBEHHE TIEPBBIX 3KOCHUCTEM.




CoBpeMeHHbIE MHUKpOOHbIE OWOMIEHKM KaK aHajJor NepBbIX Ha 3emie
coobmiectB. CTpomMaTonuTsl. [IpOKaprOTH U 3YKapUOTHI.

[Ipoucxoxaenue 3ykapuoT (cUMOMOTreHe3). DBOJIIOLUOHHOE MPOUCXOKICHHE
BUpYycOB. [lponcxoxkaeHne MHOTIOKJIETOYHBIX OpraHU3MOB. BO3HHKHOBEHHE
OCHOBHBIX I'pYIIII MHOTOKJIETOYHBIX OPTaHU3MOB.

OcCHOBHBIE ATallbl 3BOJIIOLMU BBICHIMX pacTeHUd. OCHOBHBIE apoMOP(O3bI
pactenuii. Bbixox pactenuii Ha cymy. [losiBieHHe CHOpPOBBIX pacTEeHU U
3aBoeBaHuMe MMM cymu. CemeHHble pacTeHus. [IpoucxoxaeHue HBETKOBBIX
pacTeHui.

OCHOBHBIE ATalbl 3BOJNIONMU KUBOTHOTO Mupa. OCHOBHBIE apoMOpP(O3bI
KUBOTHBIX. Benackas ¢ayna. KemOpuiickuii B3pbIB — MOSIBIEHHE COBPEMEHHBIX
Tunos. [lepBrie XOpa0BbIE )KUBOTHBIE. JKH3HB B BOJI€. DBOIIOLKS TO3BOHOYHBIX.
[Mpoucxoxnenne ampubuii u pentumii. [IponcxoxaeHne MICKOTHUTAOINX H
ntuy. [Ipunnun xmrodeBoro apomopgo3a. OcBoeHHE OECIO3BOHOYHBIMU U
[M03BOHOYHBIMH JKUBOTHBIMU CYIIIU.

PazButue xu3HM Ha 3emiie IO ApaM U IEPUOJIaM: apXeld, IPOTEepO30ii, Maaeo3oi,
Me3030H, KaiiHo30il. OOmas XxapakTepuCTHKa KJIMMara U TIe0JIOTHYECKUX
npoueccoB.  IlosiBieHne W pacuBeT — XapaKTEpHbIX  OPraHU3MOB.
VYrneoOpa3zoBaHue: €ro yCIOBUS U BIMSHHUE Ha Ta30BbIi cOCTaB aTMOC(hEpHI.
MaccoBble BBIMMpAHHUSl — JKOJOTMYECKHE KpHU3HChl mpouuioro. [IpuumHbl 1
CIIEICTBUSI MacCOBBIX BhIMUpaHUIl. COBpEMEHHBIN 3KOJIOTUYECKHI KpU3HC, €TO0

0COOEHHOCTH

6.5

Paznenst u 3amaum anTpomnosiornd. Metonel aHTpomnonoruu. CTaHOBIEHHE
MPEACTABICHUI O MPOUCXOKACHUH YeToBeKka. COBpEeMEHHbIE HAYUHbIE TEOPUH.
CxozcTBO 4eNnoBeKa ¢ KUBOTHBIMU. CHCTEMAaTHYECKOE IOJIOKEHUE YEIOBEKa.
CBuzerenbcTBa  CXOACTBA  4YEJIOBEKa C  KUBOTHBIMU:  CpPaBHUTENIBHO-
MOP(OJIOTHYECKHE, AMOPHOTIOTUYECKHE, bU3HOTOT0-OMOXUMUYECKHE,
noBefeHyeckue. OTiMuUMs 4YeloBeKa OT JKUBOTHBIX. [IpsAMoxoxkaeHue u
KOMILJIEKC CBSI3aHHBIX C HUM MPU3HAKOB. Pa3BUTHE rOJIOBHOIO MO3ra U BTOPOM
CUTHAJIbHOW CHCTEMBI.

JBmwxymue cuibl ((akTopbl) aHTPOIIOTeHe3a: OMOJIOTMYECKHE, COLMAIbHBIE.
CooTHoleHrne OMOIOTHYECKUX U COLUANIBHBIX (DPAKTOPOB B aHTPOIIOT€HE3E.
OCHOBHBIE CTaIUM AHTPOINOreHe3a. ABCTPAJONHUTEKH — JBYHOTHE MPEIKU
monen. YenoBek yMmenbld, NEpBbIE HM3TOTOBIEHUA OpyAMil Tpyna. Yemosek
MPSIMOXOJISAIIUNA W TIEPBBIN BBIXOJ JroAel 3a mpenensl Adpuxu. Yemosek
reienpoeprekuii — o0Imul MpeoK HEeaHJIePTaIbCKOTO YeIOBEeKa W 4YeJoBeKa
pazyMHoro. YenoBek HeaHAEPTANbCKUI KAk BUJI JIFOACH XOJIOAHOTO KIMMATA.
YenoBek pa3yMHbI COBPEMEHHOTO THIIA, JCHUCOBCKUU YEJIOBEK, OCBOEHHUE

KOHTHHEHTOB 32 MpeneiaamMu AQpuki.




DBOJIIOLIMSL COBPEMEHHOTO 4YeJioBeKa. EcTecTBeHHBI OTOOp B MOMYJISAIMIX
4enoBeka. MyTalmoHHBIN nporiece ¥ noauMopdusm. TlonyasiroHHbIE BOJIHBL,
Apeiid reHoB, Murpanus 1 «3(p(eKT oCHOBATENs» B MOMYJISILIUAX COBPEMEHHOIO
YeJIOBEKA.

Yenoseueckue pacel. [lomarne o pace. bosbmme pacel:  eBponeougHas
(eBpasuiickasi), aBCTpaJIO-HErpouJHasi (PKBAaTOpUAIbHAsl), MOHTOJIOUHAS
(a3narcko-amepukaHckasi). Bpems u nmyTtu pacceneHusi 4eaoBeKa MO IIaHETe.
EnuncTBO yenoBedweckux pac. HayuHas HecOCTOSTENBHOCTh —pacHu3Ma.
[TpucnocoOaeHHOCTh 4YeJIOBEKa K Pa3HBIM YCIOBUSM OKPYXKAroIled Cpebl.
Bnusinue reorpaduueckoit cpenbl U apeiida reHOB Ha MoOpdonoruio u

(bI/ISI/IOJ'IOFI/IIO YCJIOBCKA

OKOCHCTEMEI U MMpucymue MM 3aKOHOMCEPHOCTHU

7.1

Pasnens! u 3agaun skosorun. CBsi3b DKOJIOTUHU C IPYTMMH HAYKaMHU.
Mertoabl 3konoruu. IloneBble HaOmIOJEHHA. DKCIEPUMEHTHI B HKOJOIHMH:
IpUpPOAHbIE U JlabopaTopHble. MojenupoBaHue B 3KOJOTMU. MOHUTOPUHT

OKPY>KaIoIel Cpebl: TOKAIbHBIN, pErHOHAIBHBIN U TT100aTbHBIN

7.2

Okonorndyeckue (HakTopel U 3aKOHOMEPHOCTH WX neiictBusa. Knaccupukarms
HKOJIOTHYECKUX (HaKTOpOB: aOMOTHUYECKHE, OWOTHYECKHE, AHTPOIOTCHHEIE.
OOue 3aKOHOMEpPHOCTH JAEUCTBUS 3Kojoruueckux Qaxropos. IlpaBuio
munumyma (K. Inpenrens, 0. JInbux). TonepaHTHOCTb. DBpUOUOHTHBIE U
CTEHOOMOHTHBIE OPTraHU3MBI.

Abunotnueckue akropsl. CBeT Kak 3KoJoruueckuit ¢pakrop. JleiicTBue pa3HbIX
YYaCTKOB COJHEYHOIO CIIEKTpa Ha OpPraHu3Mbl. OKOJOTMYECKUE TPYIIIBI
pacTeHM M JKMBOTHBIX II0 OTHOIIEHHIO K CcBeTy. CHrHaibHas poJib CBETa.
DOoTONEPUOIU3M.

TemnepaTypa kak »dkojoruueckuil ¢akrop. JlelicTBue Temmeparypbl Ha
opranusmsl. [I0MKHI0TEpMHBIE B TOMOWOTEPMHBIE OPIraHU3MBl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxxnocte kak okomornyeckuil ¢dakrop. IlpucnocoOnenuss pacrteHHi K
MoJ/IepXKaHuIo BogHoro Oamanca. Kiaccudukanus pacTeHHi 10 OTHOILEHUIO K
BoJie. [Ipucnocobaenns )KUBOTHBIX K M3MEHEHHIO BOJTHOTO PEKUMA.

Cpenpl oOuTaHUS OpPraHU3MOB: BOJHAs, HA3eMHO-BO3IYIIHAas, MOYBEHHa,
rilyOMHHas TMOANOYBEHHAs, BHyTpUOpraHu3MeHHas. OU3NKO-XUMHUYECKUE
0COOEHHOCTH cpell OOMTaHUs OpraHu3MoB. [IpucrocoOiieHHsT OpraHu3MOB K
KU3HU B Pa3HBIX CPEaAX.

buonornueckue putmbl. BHemHue u  BHyTpeHHHE puTMBL. CyTO4HBIE H
roJu4HbIe pUTMBI. [IpHcrocO0IEeHHOCTh OPraHU3MOB K C€30HHBIM U3MEHEHUSIM

YCJIIOBUU KU3HU.




Kuznennsie popmbl opranuzmoB. [lousTre o xu3zHeHHOU (hopme. KU3HEHHbBIE
(OpMBI pacTeHUM: JEPEeBbs, KyCTAPHUKHU, KYCTAPHUIKH, MHOTOJICTHUE TPABBI,
oJlHOJIeTHUE TpaBbl. JKHN3HEHHBIE POPMBI dKUBOTHBIX: TUPOOHOHTHL, FEOOMOHTHI,
a’poOnoHTHI. OCOOCHHOCTH CTPOCHHS M 00pa3a KU3HH.

buotnueckue ¢dakropsl. Buibl OHOTHYECKMX B3aWMOJCUCTBUN: KOHKYPEHITHS,
XHUIIHAYECTBO, CUMOMO03 1 ero Gopmbl. [lapazutusm, Koormeparys, MyTyain3m,
KOMMEHCAJIU3M  (KBapTUPAHTCTBO,  HaxyjeOHMuecTBO).  Herpoduueckue
B3aUMOJCHCTBUA  (Tommueckue, ¢opuueckue, (pabpuyeckue). 3HaUCHHE
OMOTUYECKUX B3aMMOACHCTBHIA JIsi CYIICCTBOBAHHS OpPTraHU3MOB B CpeJie

obutanus. [IpUHINI KOHKYPEHTHOT'O UCKIIIOUCHHS

7.3

DKOJIOTUYECKHE XapaKTePUCTUKU monyisuuu. [lomyrsus kak Ouojornueckas
cucrema. Poib HEOHOPOAHOCTH cpelibl, PU3HmuecKuX 0apbepoB U OCOOCHHOCTEH
O610JI0Oruy BUI0B B (POPMHUPOBAHNUN IPOCTPAHCTBEHHON CTPYKTYPhI MOMYIISIIUHA.
OcHOBHBIE ITOKA3aTeIM MOINYJSLUN: YUCICHHOCTb, IUNIOTHOCTh, BO3pAacTHas M
IIOJIOBAsl CTPYKTYpa, POXKAAEMOCTb, IPUPOCT, TEMI pPOCTa, CMEPTHOCTS,
MUTpaLys.

Okosorudeckas CTpykrypa nomyiasiuuu. OneHka 4YHMCIEHHOCTH IOILYJISLHH.
JIuHaMyKa NMONMyJSALUU U €€ peryisiusa. buoTuyeckuii NOTeHIMal MOMYJIALHH.
MopenupoBanne AuHaMUKKM —nonyiasanuu. KpuBele pocTa  4HUCIEHHOCTH
nonyisinuy. Kpusble BbDKHBaHMS. Perynsanus 4MCI€HHOCTH MOMYJISALUI: POJb
(GakTOpOoB, 3aBUCALIMX U HE 3aBUCIIIUX OT IUIOTHOCTH. OKOJIOTHYECKUE
cTpaTeruu BUJOB (r- u K-cTparerun).

[TonsitTue o0 »sKonoruueckod Humie Buaa. Mecroobutanue. MHoromepHas
Mozenb dkosorndeckor Humu JIk.M. XaruynHcona. PasMepsl dKoJornueckou
Huy. [ToreHuuanbHas v peaau3oBaHHAs HUILIN.

Bun kak cucrema mnomyisiuil. Apeansl BUAOB. BuIbl M HMX JKU3HEHHBIE
CTpaTeruu. 3aKOHOMEPHOCTH  TIOBEJIEHUS M  MUTpAlUil  JKUBOTHBIX.

buonornyeckue nHBa3uU JYKCPOIHBIX BUOB

7.4

CooOmiectBa opranu3smMoB. buoneHo3 u ero crpykrypa. CBsS3uM Mexay
opraHuzMamMu B OuoleHo3e. DKocucTeMa Kak OTKpbiTas cucrema (A.[Dx.
Tencnu). OyHKIMOHATIBHBIE OJOKM OPraHU3MOB B 3KOCHUCTEME: MPOJYLIEHTHI,
KOHCYMEHTBI, peayleHThl. Tpodudeckue ypoBHH. Tpoduueckre nenu u CeTu.
Abuotnyeckue 010ku 3kocucteM. [louBsl U MBI B 3kocucreMax. Kpyrosopor
BEILECTB U ITIOTOK YHEPTUU B DKOCUCTEME.

OcHOBHBIE MOKa3aTeNn 3KOcUCTEMBL. buomacca u npoayKuus. JKOIOIrMYECKHe
MIMpPaMH/JIbl YUCeNl, OMOMAaCChl U YHEPTHH.

HanpaBieHHble 3aKkOHOMEpHBIE CMEHBI COOOIIECTB — cyKueccuu. [lepBuunbie u

BTOPUYHBIC CYKOCCCHMU W UX IMPUYUHBIL. AHTpOHOFCHHLIe BO3I[€I>1CTBH$I Ha




cykueccun. KnmmakcHoe —coobmiectBo.  buopasnooOpasume ©  HONHOTa
KPYTOBOPOTA BEILIECTB — OCHOBA YCTOMYMBOCTH COOOIIECTB.

[Ipupoanbie 3KOCUCTEMBI. AHTPOIMOTEHHBIE 3KOCHCTEMBL. ATPOIKOCHUCTEMA.
ArporeHos. Pazinuuuns Mexay aHTpOIIOreHHBIMU U IPUPOTHBIMU 3KOCHCTEMaMHU.
VYpb6oskocucremsl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. ['opozckas ¢iopa
u ¢ayna. CuHa"Tpomm3amusi TrOpoJACKOW ¢ayHbl. buonormdeckoe
XO35IIICTBEHHOE 3HAYEHHE arpOdKOCHCTEM U YpOOIKOCHCTEM. 3aKOHOMEPHOCTH
(GhopMHpPOBaHUSI OCHOBHBIX B3aUMOJICHCTBUI OPraHU3MOB B IKOCHCTEMAX.
[TepeHocC PHEPrUM U BELIECTB MEXKITY CMEKHBIMH SKOCUCTEMAMU. Y CTOMYMBOCTD
OpPraHU3MOB, TONYJSIIMA H DKOCUCTEM B YCIOBHAX €CTECTBEHHBIX U

AHTPOIIOI'CHHBIX BOSﬂeﬁCTBHﬁ

7.5

buochepa — oOmeruranerapras o00o0yiouka 3eMIIM, TAE CYIIECTBYET WIIH
cyuiecTBoBania xu3Hb. Yuenue B.M. Bepnaunckoro o Oumochepe. Obnactu
6uocdepsl u e€ cocras. JKupoe BemecTBo Ouocdeps! 1 ero PyHKINU.
3aKOHOMEPHOCTH cylecTBoBaHUsl Ouocdepbl. OcobeHHOCTH OHOChEephl Kak
rnobanpHOM  SKOocucTeMbl. JluHamudeckoe paBHOBecue B Ouocdepe.
KpyroBopotsl BemecTB M OMOreOXMMHUYECKHE IHKJIBI (yriepojaa, as3ora).
PurmuanoCTh siBIIeHMI B Onocdepe.

3oHanpHOCTE Onocdepsl. [lonsatue o 6mome. OCHOBHBIE OMOMEBI CYIIN: TYHAPA,
XBOMHBIE JIECA, CMEIIAHHBIE M IIUPOKOJIMCTBEHHBIE Ji€ca, CTENH, CABAHHBI,
MyCTBIHU, TPOMUYECKHE Jieca, BBICOKOTOPhs. KiumaT, pacTUTeNbHBIA W
KUBOTHBIN MUP OMOMOB CYIIIH.

Crpykrypa 1 QyHKLHS KUBBIX CUCTEM, OIIEHKA MX PECYPCHOIO MOTEHLHUANa U

OouochepHbIX QyHKIHI

7.6

DKOJIOTHYECKUE KPU3UCHI U UX MTPUYUHBL. Bo3eiicTBue uenoBeka Ha Ouocdepy.
3arpsi3HeHue Bo3AyIIHOM cpenbl. OXpaHa Bo3yxa. 3arpsi3HEHHE BOJHOM Cpeapbl.
OxpaHna BOJIHBIX pecypcoB. Pazpymienne noussl. OxpaHa IOYBEHHBIX PECYPCOB.
N3menenne kimmara.

AHTpPONIOT€HHOE BO3ACHCTBUE HA PACTUTENBbHBIA M KUBOTHBIM Mup. OXpaHa
PacTUTEIBHOIO M KMBOTHOrO MUpa. OCHOBHBIE NPUHIMUIBI OXPaHbl IPUPOJIBI.
Kpacubie xuuru. Ocobo oxpansemble mnpuponansie teppuropun (OOIIT).
Boranmnueckue cazpl ¥ 300J0THYECKHE MTAPKU.

OcHOBHbIE TNPUHIUIBI YCTOMUHMBOIO Ppa3BUTHS YEJIOBEUYECTBA U MPUPOJIBL.
PamonanbHoe  MPUPOAONOIB30BAHME M COXpAaHEHHE  OHOJIOrMYecKOro

pa3zHooOpa3us 3eMiau




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

buonorus. 10 kiacc : yue6, ans obuieo0pazoBar. opranu3anuii : yriayon. b63 yposens / [B. B.
[Taceunuk u np.] ; moxa pen. B. B. Ilaceunuka. — M. : [IpocBemenune, 2019. — 336 c.: un. —
(JIunus xuznm). — ISBN 978-5-09-065791-4.

buononm. 11 kmace : yae6, mist o6meo0pa3oBar. opranusanuii : yriyos. b63 yposens / |B. B.
[Taceunuk u ap.| ; mox pen. B. B. Ilaceunnka. — M. : IIpocBemienne, 2019. — 320 c. : . —
(JIunus sxuznm). — ISBN 978-5-09- 072142-4.

METOAUYECKHUE MATEPUAJIbBI 1JIAA YUUTEJIA

A.1I0.Nonnesa. A.B.Topranos. buosorus B cxemax u tabmmmax 9KCMO Mocksa. 2012 ¢

I'. U. Jlepuep. buonorus. Ilonueiii cipaBounuk a1t noarotoBku k E I' 9. M. Actpens 2012 ¢
['otoBumcs k EI'D. Obmas 6uonorus M poda 2012 r

EI'D 2012 r. buonorus. M. Actpens 2012r

EI'D. O6mas 6uonorusi. Koutponsusie uameputenbubie marepuansl M [pocsemienne 2012 ¢
N.P. MyxamemxanoB. Mactepckast yaurens « TecTsl, 3aueTsl, Onuronpocsr 10-11 kmace» M
«BAKO» 2007 r

O6mas 6uonorus: Yueonuk / Ilox pen. Koncrantunoa B.M.. - M.: Academia, 2018. - 704 c.
Boponnos, H.H. buonorus. O6mas 6uomorus. 10-11 knaccel: YueOHUK 1
o0mieo0pa3oBaTenbHBIX yupexaceHuii: bazossiit yposers / H.H. Boponmos. - M.: [Ipocs., 2022. -
304 c.

Heitma-Cronunxkas, M.A. O0uias u caHuTapHasi MUKPOOHOJIOTHS C TEXHUKOM
MHUKPOOHOJIOTHYECKUX HccieoBaHuil: YueOHoe nocodue / M.A. Jleima-Cuonunkas. - CIIG.:
Jlans, 2022. - 588 c.

3axapos, B.b. PaGouas Terpanp no o6eit ouonorun: 10-11 knace: x: Yuebnuky B.b. 3axaposa,
A.I'. Mycra¢una, B.1. CuBornazosa, H.M. Uepnooii "O6mas 6uonorus. 10-11 knacc" / B.b.
3axapos, E.T. 3axapona, A.Jl. Kynaes, B.11. CuBornasos. - M.: Dk3ameH, 2. - 157 c.

T A JloBkoga. [lonroroska k onumnuaaam mo 6uonoruu 8-11 kimaccos. M Aiipuc-nipecc 2011

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
www.informika.ru - snexTpoHHbIi yueOHuk "buonorus" (Bep. 2.0 - 2000) u3 nukia

"O6yuatoniye SHIUKIONETUN". - YueOHbIN Kypc, KOHTpoJIbHBIE Bonpockl. (Kak monb3oBarbes -
cM. "Ilomorrs".)

www.college.ru - paznen "OTkpsiToro komiemka" mo buonoruu. Yuebuuk, moaenu, On-line
TECTHI, YIUTEIIO.

www.skeletos.zharko.ru - "OnopHo-nBurarensHas cuctema yenobeka'". O0pa3oBaTeIbHBINA CalT
no npeaMery buonorus, kypc Uenosek. Ctpoenue ckenera. Mpieunas cucrema. Kak 3to
pabotaer. [TpunoxkeHus: 2 cKeleTHBIX SHIMKIONEANN; JUI YUUTENS - YPOKH, JJabopaTopHbIe, 6
TECTOB C OTBETAMH.

www.biodan.narod.ru - "buo/lan" - buonorus ot [Jansl. HoBocT 1 0630psI 110 Ouoioruu,
skojiorud. [Ipobaemsr u Teopuu. ECTh TemMaTnueckue BeIMMYCKH, poToraiepeun, onorpadun




BCJIIMKHUX YUYCHBIX, CIICCIIOBAPh.

www.bio.lseptember.ru - ajist yuurenen " uay Ha ypok buosnoruu". Crateu no: boranuke,
3oonorun, buonornu - Yenosek, O0miei OM0I0THH, DKOJIOTHH.

www.bio.lseptember.ru - razera "buonorusa" (Mexay BbIXOJOM OYEPEIHOIO0 HOMEpA ra3eThl U
MOSIBJIEHUEM TTOJTHOTEKCTOBOM BEPCHU HOMEPA Ha CATe YCTAaHOBJICH T'OJI0BOW MHTEPBa)

www.kozlenkoa.narod.ru - 9rot caiit Ko3nenko A.I'. - mpenogasaresns ¥ AJisl IpenoaaBaTesnei,
JUTSI T€X, KTO YYUTCS CaM U YYUT JIPYTUX; OYHO U TUCTAHIIMOHHO, OMOJIOTUH, XUMHUH, IPYTHUM
MIpeMETaM - ¢ TTIOMOIIbI0 KOMITbIOTEpa U HTEepHET.

www.nsu.ru buonorus B BOIIPpOCax U OTBETAX - YYCHBIC HOBOCI/I6I/IpCKOFO AKaz[eMroponKa
OTBCYAIOT HAa BOIIPOCHI CTAPUICKIIACCHUKOB.

www.websib.ru - pazngen "buonorus" HoBocubupckoii oopasoBarensHoii cetu. [Togdopka
MaTepHaJIOB U CCBUIOK (ITPOrPaMMBbI, POEKThI, MATEPHAIIBI Y YPOKY, A0UTYPUCHTY).

www.nrc.edu.ru - "buonorudeckas kapTuHa Mupa' - pa3zel MMEKTPOHHOIO yueOHHKa
"Konueniuu coBpeMeHHOro ecrecTBo3HaHus". KoHIENIUU MPpOUCX 0K ICHUS KU3HU U TEOPUHU
spomonui. (Ilepexon no cepiike BHU3Y "anee...".)

www.floranimal.ru - "FLORANIMAL - pactenus u xuBotHbie" Kak sHiukmoneaus. (O0beM
uH(pOpMaIuy BIievatisieT.) BeiopaTs OyKBY, OTKpOETCS CTPAHUIIA C IBYMS OOJIBITAMHE
KOJIOHKaMHU Ha3BaHui: Pactenus u JKuBotHbie. BEIOMpaeM 1mo Ha3BaHUIO - OTKPLIBASTCS
onucanue u GoTo.

www.filin.vn.ua - "®unuH" - WTIOCTPUPOBAaHHAS SHIMKIONEANS KUBOTHBIX. K coxkaneHuto He
BCE pa3zesnbl ToToBbl. Onucanus u potorpadum.

www.nasekomie.h10.ru "Hacexomble" O HaCEKOMBIX IS IIKOJbHUKOB - OMMCAHUE OCHOBHBIX
BUJIOB, PUCYHKH.

www.invertebrates.geoman.ru Hacexomsle. [lonynsipHas kaura Akumymkusa .M. ¢
MHOECTBOM LIBETHBIX PUCYHKOB U (oTorpaduii. -

www.bird.geoman.ru IItumel. [onynaspras kaura Axkumymmkuaa M.J. ¢ MHOKECTBOM IIBETHBIX
PHUCYHKOB U poTorpaduil.

www.animal.geoman.ru Mup xuBoTHbIX. [lonynspHas kaura Akumymkusa U.U. c
MHOYECTBOM LIBETHBIX PUCYHKOB U (oTorpaduii.

fish.geoman.ru Pp1Ob1. MnumrocTprpoBaHHas SHIUKIONEANS PhIO.

www.plant.geoman.ru - )KXu3Hb pacteHuil. 3aHumarenabHO 0 6oTaHuKe. bakTepun.
JlexapcTBEeHHBIE paCTEHMUS.

www.livt.net - sJeKTpOHHAs WUTFOCTPUPOBAaHHAs SHIMKIonenus "JKuBbie cymecTna'.
Knaccugukarus u pororpaduu 6e3 Tekcra.

www.nature.ok.ru - Penkue u ucuesatouiue ;xuBoTHble Poccuu. Onucanus u rojoca peIKux




JKHNBOTHBIX.

www.bril2002.narod.ru - buonorus mis mkonbHEKOB. KpaTkast uHpopM. 1o pazaenam: OOmas
ouomorus, boranuka, 3ooiorus, Yelosek.

www.festival.lseptember.ru - @ectuBaip negarornyeckux uaei "OTkpsIThiid ypok" 2006 -
2007. Paznen "IlpenonaBanue 6uosnoruu" - 86 crateid.

www.charles-darwin.narod.ru - Yapisp3 JlapBuH: 6norpadust 1 KHUTH.
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