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MNOSICHUTEJBbHASA 3AIINCKA

[Iporpamma mo yueOHOMY mipeamery "buonorus" (mamee - Owomorus) Ha
ypOBHE cpenHero oluiero oOpa3oBaHHs pa3padboTaHa Ha ocHOBe DenepanbHOTrO
3akoHa OT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit deneparumny,
dI'OC COO, Konmenuuu mnpernojaBaHus ydeOHoro mnpeamera «buosorus» u
OCHOBHBIX TOJIOKEHUH (enepanbHOi paboyeil mporpaMmbl BOCIIUTAHUS.

YuaeOuslii npeamer «buonorus» yray6nénnoro ypoBHs uszydenus (10-11
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB IMpeAMeTHOU oOnactu «EcTecTBeHHO-
HayuHble mpeameTb». CormacHo mnonoxenusMm DPIOC COO npoduiibHbIE
y4eOHbIE TPEIMEThI, U3ydyaeMble Ha YriIyOJEHHOM YPOBHE, SIBISIOTCA CIIOCOOOM
mupdepeHnmanmu  00ydeHUST Ha YPOBHE CpeAHEro oO0Iero oOpa3oBaHUS U
MPU3BaHBl OOECIICYUTHh MPEEMCTBEHHOCTh MEXKIYy OCHOBHBIM OOIMM, CPEIHUM
o01mMM, cpeHUM MpodheCcCHOHANTBHBIM U BBICIIUM O0Opa3oBaHueM. B To ke Bpems
KOKIBIM M3 JTHX Y4eOHBIX MPEAMETOB JOJDKEH OBITh OpPHUEHTHPOBAaH Ha
MPUOPUTETHOE PEIICHHE O00pPa30BaTEIbHBIX, BOCHUTATEIBHBIX M Pa3BUBAIOIIMX
3a/1a4, CBSI3aHHBIX C TpodopuUeHTAIMENd OO0ydYaroUUXCd W CTUMYJIMPOBAHUEM
MHTEpeca K KOHKPETHOM O0JIACTM HAyYHOT'O 3HAHHUA, CBA3aHHOIO ¢ OHMOJOTHEH,
MEJIULIMHOM, KOJIOTUEHN, TICUXOJIOTUEN, CIIOPTOM HIIM BOCHHBIM JIEJIOM.

[Iporpamma no ydebnomy mpeamety "buonorus" naér npeacraBieHUE O
eI M 3aJayax HM3ydeHus ydeOHoro mnpenmera «buosorus» Ha yriryO0JI€HHOM
YpOBHE, onpeaeiisieT o0si3aTesibHOe (MHBAPUAHTHOE) MIPEAMETHOE COAEpKaHue, €ro
CTPYKTYpUpPOBAaHHME [0 pas3fenaM M TeMaM, paclpeleleHue Mo Kiaccawm,
PEKOMEHIyeT MOCIEA0BATeIbHOCTh M3Y4YeHHs YYEOHOro marepuaia ¢ y4EToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH Y4eOHOTro mMpolecca,
BO3pPACTHBIX OCOOEHHOCTe oOyuwaromuxcsi. B mnporpamme mno Ouosnoruu
peanu3oBaH MPUHIUIT TPEEMCTBEHHOCTH C M3y4YCHUEM OHOJIOTMM Ha YPOBHE
OCHOBHOTO  o0miero oOpa3oBaHusi, Oyaromaps 4YeMy IPOCMATpPUBACTCS
HAIMpPaBJICHHOCTh HA  TOCICAYIOIIEe pPa3BUTHE  OWOJOTUYECKUX  3HAHUH,
OpPUEHTUPOBAHHBIX Ha (OPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIUICHUS, TMPEACTAaBICHUNA O 370pOBOM 00pa3e >KHU3HHU, Ha
BOCIHUTaHUE OEpPEKHOr0 OTHOIICHUS K OKpyKalollel mnpupoaHou cpeae. B
mporpaMme Mo OMOJIOTMM TakKe IMOKa3aHbl BO3MOXHOCTH YYEOHOro mpeaMera
«buonorusiy B peamuzanuu  TpedoBanuit DPIOC COO Kk MIAHUPYEMBIM
JUYHOCTHBIM, METANpEJIMETHBIM U TPEAMETHBIM pe3yJibTataM OOy4YeHHS U B
GbopMUPOBAHUM OCHOBHBIX BHJIOB y4e€OHO-IO3HABATEIIBHOW  JEATEIbHOCTU
oOyJarolmuxcss MO0 OCBOCHHUIO COJCp)KaHUS OHOJIOrMYECKOro O0pa3oBaHMA Ha
YpOBHE cpeaHero o0miero oopa3oBaHus.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpeaHEero o0mero oopasoBaHUs
3aBepiiaeT OMOJIOTMYECKOEe O00pa3oBaHME B IIKOJE MW OpPUEHTHUPOBAH Ha



pacimmpeHue U yriayOieHue 3HaHWi OOYyYaroIIMXCs O KMBOW IPHUPOJIE, OCHOBAX
MOJIEKYJISIPHOM M KJIETOYHOW OMOJIOTHMH, SMOPUOJIOTUH U OMOJIOTUM Pa3BUTHA,
TeHETUKH, CEICKI[UN, OMOTEXHOJIOTUH, SBOIIOIIMOHHOTO YUCHHS U SKOJIOTHH.

N3yuyenue yudeOHoro mpeamera «buonorus» Ha YIrIIyOJIEHHOM YpOBHE
OPUEHTHUPOBAHO Ha MOATOTOBKY OOYYaIOMMUXCA K MOCIEAYIOMIEMY MOJYYEHHUIO
Ouosiorn4eckoro  oOpa3oBaHUsT B  By3aX M OpraHM3alUsX  CpPEIHEro
npodeccuonansHoro oopa3zoBanusi. OCHOBY €ro COAEPKaHUS COCTaBISIET CUCTEMA
OMOJOTUYECKUX  3HAHUM, TOJIYYEHHBIX TPU HU3YYEHUH  OOYyYaIOIIUMHUCS
COOTBETCTBYIOIIUX CHUCTEMATHUYECKUX Pa3eioB OMOJIOTMM HA YPOBHE OCHOBHOTO
obmiero obpazoBanusi, B 10—11 kiaccax 3TH 3HaHUA TNOJy4aroT pa3BuTue. Tak,
pacmiMpeHbl U yriayOneHbl OHMOJIOTUYECKHE 3HAHUSA O PACTCHMSIX, XHUBOTHBIX,
rpubax, OakTepusx, OpraHU3ME YEJIOBEKa, OOIIMUX 3aKOHOMEPHOCTSAX JKU3HH,
JIOTIOJIHUTEIBHO BKIIFOUEHBI OMOJIOTMYECKUE CBEACHUS MTPUKIATHOTO U TOMCKOBOTO
XapakTepa, KOTOpble MOKHO HCIOJIb30BaTh KAaK OPUEHTHUPHI AJIS MOCIEAYIOLIETO
BbIOOpa mnpodeccuu. Bo3MmokHa Takxke HMHTErpanus OMOJIOTMYECKUX 3HAHUHA C
COOTBETCTBYIOIIMMHU 3HAHUAMHU, IMOJYYCHHBIMH OOYUYAIOUUMUCS TpPU H3yYCHUH
(bU3UKH, XUMUH, Teorpadui 1 MaTEMaTUKH.

CrpykTypa mnporpamMmbl 1o ydyeOHOMYy mnpeamery "buosorus" oTpaxaer
CUCTEMHO-YPOBHEBBIH U 3BOJIOLUOHHBIM MOAXOABI K HU3YYEHHIO OHOJIOTHUH.
CornacHO UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEePHBIE IS KUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpraHU3allliH, IBOJIIOIIMU OPraHUYECKOTO MHpa Ha 3eMJle,
COXpaHEHHUs1 OMOJOrMYECKOro pasHooOpa3zusa IuiaHeTrol. Tak, B 10 Kkiacce
U3y4aloTCsl OCHOBBI MOJIEKYJSIPHOM M KJIETOYHON OWOJIIOrMH, SMOpPHOJIOTUU U
OMOJNIOTMM Pa3BUTHUS, TEHETHUKU M CEJIEKUUH, OMOTEXHOJOTMH U CHUHTETUYECKOU
OMONOTHH, AKTYyaJIM3UPYIOTCS 3HAHUS OOy4aroumxcs Mo OOTaHWKE, 300JI0THUH,
aHatomuu, (usmonoruu uenoBeka. B 11 kiacce u3y4aroTcs SBOIIOLHUOHHOE
y4eHHE, OCHOBBI KOJIOTHH U yUYeHHue 0 Ouocdepe.

VYuebnsiii npeamer «buonorus» mpuszBaH  00eClEUUTh  OCBOCHUE
00yJaroIUMHUCS OMOIOTUYECKUX TEOPUH M 3aKOHOB, UACH, MPUHIIUIIOB U TIPABHII,
JIEkKAIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHON KAPTUHBI MUPA, 3HAHUU O
CTPOCHHH, MHOTO00pa3MH M OCOOCHHOCTSX KIETKH, OpraHu3Ma, MOMYJIsSIuH,
OMOLIEHO3a, SKOCUCTEMBI, O BBIIAIOIINXCS HAYYHBIX JOCTH)KEHHUSAX, COBPEMEHHBIX
UCCJIEIOBAaHUSIX B OMOJIOTUH, IPUKIIATHBIX aCleKTax OMOJOTHYeCKUX 3HaHUM. J{is
pa3BUTUA M TONJCP)KAHUS HMHTEpeca OOydJarolmuxcs K OWoioruu Hapsagy co
3HAYUTEIbHBIM 00BEMOM TEOPETHYECKOTO MaTepHalia B COACPKAHUH MPOTPAMMBI
no OMOJIOrMH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAaHOBJIECHHS W Pa3BUTHUS
TOM uiau MHOW oOjacTu OWOJIOTHH, BKIAJAOM OTEUECTBEHHBIX M 3apyOeKHBIX
YU€HBIX B PEIICHUE BAXKHEUITNX OMOJOTHUYECKUX U IKOJIOTUYECKUX MTPOOIIEM.



Lenb n3yuenus yueOHnoro npenmera «buonorus» Ha yriyOaEéHHOM yYpOBHE —
OBIAZICHUE  OOYyYalOUIMMHCS  3HAaHUSAMHU O  CTPYKTYpHO-(PYHKIIMOHATHHOMN
OpraHM3allMd >KUBBIX CHCTEM PAa3HOTO paHra M MNPUOOpPETeHHE YMEHHM
UCIIOJIb30BaTh 3TH 3HaHUS B (JOPMUPOBAHMU HMHTEpECa K ONpeAesIEHHON 00sacTu
npo(eCCUOHATIBHON JESITENIbHOCTH, CBSI3aHHOW C OuoJjiorueil, wim K BbIOOpPY
y4e0OHOT0 3aBeICHUS I MIPOJOIKEHHS OMOJIOTUYECKOTO 00pa30BaHusI.

JlocTikeHne 1enu u3ydeHus ydyeOHoro nmnpeamera «buosorus» Ha
yIi1yOlEHHOM YPOBHE 00€CTIEUMBACTCS PELICHUEM CIIEYIOIIMX 3aa4:

OCBOEHHUE O0YYAIOIIMMHUCA CUCTEMBI OMOJIOTMYECKUX 3HAHUM: 00 OCHOBHBIX
OMOJIOTMUECKUX TEOPHSIX, KOHLEMIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
npaBuiax, COCTABISIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KAPTUHY MHUPA; O
CTPOEHWUH, MHOTO0Opa3uu MW OCOOCHHOCTSX OWOJOTHYECKUX CHCTEM (KJICTKa,
OpraHu3M, MONyJsus, BUA, OMOreoneHo3, ouocgepa); 0 BbIIAIOLUUXCS OTKPBITUIX
Y COBPEMEHHBIX MCCIIE0OBAHUAX B OMOJIOTUH;

O3HAKOMJIEHUE OOy4YaloIMXCd C METOJAMH IIO3HAHMS JKUBOW MPHUPOIBL:
UCCJIEIOBATEIbCKUMU  METOJaMU  OMOJIOTUYECKHX HayK (MOJEKYJISIpHOW U
KJIETOYHOM OHMOJIOTUH, SMOPHOJIOTMM W OHOJOTUM pPa3BUTHUS, TE€HETUKH U
CEeJIEKIIMM, OWOTEXHOJOTUM W CHUHTETHYECKOM OHOJIOTHUH, TaJCOHTOJIOTHUH,
HKOJIOTUM);  METOJlaMU  CaMOCTOSITEIBHOTO  IPOBEAEHUS  OMOJOTHYECKHX
UCCIEeNOBaHU B JjabopaTtopum M B npupoje (HaOmoaeHue, H3MEpEHUe,
HKCIIEPUMEHT, MOJIETMPOBAHUE);

OBJIaZIcHUE OOYyYaOIUMUCS YMEHHUSIMHU: CaMOCTOSATEIbHO  HAXOJUTH,
aHAJIM3UPOBATh W HCIIOJIb30BATh OHMOJOTMYECKYI0 HH(POPMAIUIO; MOJIb30BATHCS
OMOJIOTUYECKONH TEPMUHOJIOTHEH M CHUMBOJIMKOM; YCTAaHABIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHMOJIOTUM M  COLMAIBHO-3KOHOMUYECKUMH M  HKOJIOTHYECKUMU
npo0jemMaMu 4YeOBEYECTBA; OLIEHUBATh IOCIEACTBUS CBOEH NEATEIBbHOCTH IO
OTHOILIEHUIO K OKpYXKarollel NnpupogHOW cpene, COOCTBEHHOMY 3J0pPOBbIO U
3I0POBBIO  OKPY)KAIOIIUX  JIIOJICH; OOOCHOBBIBAaTH W COOMIOJATH  MEPBI
npoPHIaKTUKKA MH(QEKIIMOHHBIX 3a00J€BaHUl, MPaBUIa MOBEACHUS B MPUPOJE U
oOecrieyeHus: 6€30MacCHOCTH COOCTBEHHOW >KM3HENEATEIbHOCTH B YPE3BBIYANHBIX
CUTyallUsIX ~MPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBpEMEHHbBIE HayYHbIE OTKPHITUS B 00J1aCTH OHOJIOTHUH;

pa3BUTHE Y O0YYaIOIIUXCS MHTEIJIEKTYabHBIX M TBOPUECKUX CIIOCOOHOCTEH
B IMpoIleCCEé 3HAKOMCTBA C BBIJAIOMIMMHUCS OTKPBITUSAMH M COBPEMEHHBIMU
UCCJIEIOBAHUSIMU B OHMOJIOTMM, pPEIIAeMbIMU €10 MpoOieMamMu, METOAOJoTuen
OMOJIOTMYECKOTO UCCJIEI0BAHMS, IIPOBEICHHUS AKCIIEPUMEHTAIBLHBIX
UCCJIEIOBaHMM, pelieHus] OMOJIOTUYECKUX 3a/1ay, MOJACIUPOBAaHUS OMOIOTHUECKUX
00BEKTOB U MPOIIECCOB;



BOCITUTaHUE y 00YYaIOMUXCs IIEHHOCTHOTO OTHOIIEHUS K KUBOW MIPHUPOJC B
IIEJIOM U K OTJICTLHBIM €€ 00BbEeKTaM U SIBJICHUSIM; (OPMHUPOBAHUE IKOJIOTUUECKOH,
TEHETUYECKOM TPaMOTHOCTH, OOIIEH KyJIbTyphbl TIOBEIACHUS B MPHUPOJE;
MHTErPallii €CTECTBEHHO-HAYYHbIX 3HAHUN;

npuoOpeTeHrne  OOy4YaloIIMMHUCS  KOMIIETEHTHOCTH B pallMOHAJIBLHOM
MIPUPOOTIOIL30BaHNN (COOJIO/ICHNE TIpaBUJI TIOBEICHHUSI B TPHUPOJC, OXPaHbI
BUJIOB, 9KOCUCTEM, Orochepsl), COXpaHEHUH COOCTBEHHOTO 3/IOPOBBS U 37A0POBbs
OKpYXXaloIUX  Jrojied  (coOmromeHuss Mep nporiakTuku — 3a00JieBaHUH,
oOecrieueHne 0€30MacCHOCTH JKU3HENEATEIbHOCTH B UYPE3BBIUAMHBIX CUTYaIUsX
OPUPOJHOTO M  TEXHOTCHHOTO  XapakTepa) Ha OCHOBE  HCIOJIb30BaHUS
OMOJOrMYECKUX 3HAHUW U YMEHUH B TOBCEAHEBHOM JKU3HU;

CO3/IaHME€  YCJIOBHM  JUIsi  OCO3HAaHHOTO  BbIOOpa  OOydaromUMUCS
WHIUBU Ty aJIbHON o0OpazoBarenbHON TPaeKTOPUH, CHOCOOCTBYIOLIEH
HOoCIeAYIoIEMY MNPOPECCHOHATBHOMY CaMOOIPEIEICHUIO, B COOTBETCTBUU C
WHIUBUTyAIbHBIMUA HHTEPECAMH U IIOTPEOHOCTSAMHU PETHOHA.

OO0111ee YMCI0 YacoB, OTBEICHHBIX Ha M3y4YEeHHE OHMOJIOTMU Ha YIIIyOJIEeHHOM
YPOBHE CpeIHeTo o0mero oopasoanus, cocrabiser 204 gaca: B 10 xmacce — 102
yaca (3 gaca B Heneno), B 11 kimacce — 102 yaca (3 yaca B He/ielo).

OT60p opraHu3arMoOHHBIX (HOPM, METOJOB U CPEJICTB OOyUYCHHS OHOJIOTHU
OCYIIECTBIISETCSA ¢ YIETOM CHErU(pUKU €ro COJAep KaHWs W HaIMpaBJICHHOCTH Ha
NpOAODKeHHEe OWOJIOTMYECKOTO O00pa3oBaHUs B OpraHU3alUsIX CpPETHETO
PO eCCUOHANIBEHOTO U BBICIIETO 00pa30BaHUs.

O0s13aTeNBbHBIM YCIIOBUEM MPU 00YUEHUU OMOJIOTUU HA YTIIYOJIEHHOM YPOBHE
SBJIIETCSI TIPOBENICHUE JTA0OPATOPHBIX M TpakTU4Yeckux padot. Takxke ydactue
OOyYaroIMXcs B BBIMTOJTHCHUH TMPOSKTHBIX M YYEOHO-HCCIIEIOBATEIBLCKUX PaldoT,
TEeMaTHKa KOTOPBIX OMPEACIAETCS ydYHUTEJIeM Ha OCHOBE HMCOIIMXCS
MaTepHaTbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOHBIX YCIOBUM.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Copnep:kanue TporpaMMbl, BBIICIICHHOE KYPCUBOM, HE BXOJIUT B MPOBEPKY
rocyaapcTBeHHou utorooit arrecraruu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHast Ouoyiorusi — KOMIUIEKCHasi Hayka. Kpartkas uctopusi pa3BUTHS
Ouosiornu.  buojmornueckue HayKM U U3y4yaeMble UMM IPOOJIEMBI.
dyHaaMEHTallbHbIC, NPUKIATHBIE M TOUCKOBBIE HAy4HbIC HCCICIOBAHUS B
OMOJIOTHH.

3HaueHre OMOJOruu B (POPMUPOBAHUHU COBPEMEHHOM €CTECTBEHHO-HAYYHOU
kaptuabl mupa. [Ipodeccun, cBsizanHbie ¢ Ouosoruei. 3HaueHUe OWOJIOTHUU B
MIPAKTUYECKON JEATCIIBHOCTA 4YEJOBEKA: MEIULHMHE, CEIbCKOM XO3SMCTBE,
MPOMBIILJICHHOCTH, OXPaHE MPUPOJIBI.

JlemoHcTpanuu

[Toptpetsl: Apuctorens, Teodpacrt, K. Jluaneit, XK. b. Jlamapk, Y. JapBuHs,
VY. I'apgeut, I'. Mennens, B. 1. Bepnaackuu, U. I1. I1aBnos, 1. 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecorckuit, JIx. Yorcon, ®@. Kpuk, /. K. benses.

Tabmuubl U cxembl: «CBsI3b OMOJIOTMM C JAPYTrUMHU Haykamu», «Cucrema
OMOJOTUYECKUX HAYK.

Tema 2. 7KuBble cucTeMbI U UX H3Yy4YeHHUE

KuBble cucteMbl Kak NpeaMer u3zydeHus: Ouosnoruu. CBONCTBA >KUBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHWCKPETHOCTh U IEJIOCTHOCTb,
CJIO)KHOCTb M YHOPSIAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOPTaHU3AIIMS,
CaMOBOCIIPOU3BEAEHUE, PA3IPAKUMOCTh, U3MEHUYUBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHu3aldd KUBBIX CHUCTEM: MOJICKYJISIDHBIN, KJIETOYHBIMH,
TKaHEBBIH, OPTaHU3MEHHBIMH, MOMYJISILIMOHHO-BU0BOM, AKOCUCTEMHBIN
(Ouoreouenotuveckuit), oOunochepupiii. Ilpoueccel, npoucxonsduue B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >KMBOTrO. JKM3HB Kak (opMa CyIIecTBOBAHUS
Marepun. Hayku, n3yyaroniye >KMBbl€ CUCTEMBI HA PA3HBIX YPOBHIX OPraHU3ALNU.

N3yuyenue xuBbIX cucteM. MeToapl Ouosornueckord Hayku. HaOmronenwue,
M3MEpPEHME, SKCIIEPUMEHT, CUCTEMATU3alvs, MeTaaHanus3. [loHaTue o 3aBUCUMON U
He3aBUCUMOM TiepeMeHHOU. IIlnaHupoBanme »skcnepumenta. IlocraHoBka wu
npoBepka rumnote3. HyneBas rumote3a. [lorsTie BRIOOPKH M €€ JOCTOBEPHOCTD.
Pa3bpoc B Ouonormueckux gaHHbIX. OIlEHKa JOCTOBEPHOCTH TMOJYYEHHBIX
pesyabratoB. [IpuunMHBl UCKaKEHUsS PeE3yJIbTaTOB »JKcnepuMeHTa. IloHsaTHe
CTaTUCTUYECKOTO TECTA.

JlemoHcTpanuu



Tabmumpt u cxembl: «OCHOBHbIE TpPHU3HAKH JKU3HW», «buonorunueckue
cucteMbl», «CBOHCTBa KUBOM MaTepum», «YPOBHU OpraHU3alUUd KUBOUI
npupoas», «CTpoeHHe MKUBOTHOM KIETKH», «TKaHM KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHuszmay», «buoreonenos», «buochepa», «Metobl
W3YUYEHHUS )KUBOU MTPUPOJIBI».

O6opynoBanue:  ynabopaTopHoe  OOOpydOBaHHME  JJisi  MOPOBEACHUS
HaOII0/ICHU, U3MEPEHUH, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30oBaHWE pPa3IUYHBIX METONOB TpH
W3YUYEHUH JKUBBIX CHCTEM.

Tema 3. BuoJsiorust KJIeTKH

Knerka — CTpyKTypHO-QYHKUMOHAJIbHAS e€auHUUA kuBoro. Vcropus
oTkpbITus kietku. Paboter P. I'yka, A. Jleenryka. Knetounas teopus (T. IlIBanH,
M. Ilneiinen, P. BupxoB). OCHOBHBIE IOJOXKEHHUS COBPEMEHHON KJICTOUYHOM
TEOPUHU.

MeTtoasl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTMU:  MHKPOCKOIIHUS,
xpoMarorpadusi, 31eKTpodope3, METOJI MEYEHBIX aTOMOB, AU(epeHInanbHOe
HEHTPU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIIETOK. HM3yuenue ¢urcuposannvix
Ka1emox. DIEKTpOHHass MUKpockonus. Kongokanvnas muxpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JleMoHCTpanumn

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

Tabmuubl u cxembl: «CBETOBON MHKPOCKOID, «DIEKTPOHHBIM MUKPOCKOID»,
«HcTopus pa3BUTUSA METOJO0B MUKPOCKOIIUIY.

OOopyioBaHHE: CBETOBOM MMKPOCKOI, MHKpPOIpEnaparbl pPacTUTENbHbIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIETOK.

IIpakTuyeckass padora «M3yueHne METONOB KIETOYHON OUOIOTHU
(xpomartorpadusi, saexrpodopes, auddepeHmaTbHoe EHTPUGYTUpOBAHUE,
ITLIP)».

Tema 4. Xumuueckasi Opranu3anms KJICTKH

XUMHUUYECKHI COCTaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMHUKPOIJIEMEHTHI.
Bozma u e€ ponb Kak pacTBOpPUTENSA, PEareHTa, ydyacTue B CTPYKTYPUPOBAHUHU
KJIETKH, TEIUIOperyysiunu. MuHepaabHble BEIIeCTBa KJIETKH, MX OMOJIOTHYecKas
poJb. Posib KAaTHOHOB M aHMOHOB B KJIETKE.

Opranuyeckne BelIECTBA KIETKUA. buosiormyeckue mnonumepsl. benku.
AMUHOKHUCIOTHBIA cocTaB 0enkoB. CTpyKTypsl OenkoBoi Mosiekysibl. [lepBuunas
CTpyKTypa Oenka, HenTuaHas CBs3b. BTopuuHas, TpeTHuHas, YeTBEpTUYHAS
cTpykTyphl. [lenatypamus. CpoiictBa OenkoB. Kiaccudpukauus Oenkos.
buonornyeckue Qpynkuun 0enkoB. [Ipuonsi.



YraeBoasl. MoHOCaxapu/bl, AUCaXapyibl, OJIMTOCAXaAPUIAbl U MOJIHCAXaPUIBIL.
OO0mmii TUTaH CTPOCHUST W (PUBHKO-XUMUYECKHE CBOMCTBA  YIJIEBOJIOB.
buonornueckue GyHKIIUU YTIIEBOOB.

Jlununpr. M'mapodunbHO-THAPOGOOHBIE CBOMCcTBa. Kitaccubukaiys TUIuI0B.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, cTepouibl. buomornueckue QyHKIUU
aunuoB. OO1Me cBOWCTBa OMOJIOTHYECKIX MEMOpaH — TEKY4YEeCTh, CIIOCOOHOCTD K
CaMO3aMbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hyxnennosesie kucnotsl. JJHK um PHK. CrpoeHne HyKIEHHOBBIX KHCIIOT.
Hyxneorunpl. Ilpunnun kommiementapuoctu. IlpaBuno Yapradda. Ctpykrypa
JAHK — nBoiinast cnimpans. MectoHaxoxaeHue u ouonornueckue pynknun JTHK.
Bunel PHK. ®yukunu PHK B kitetke.

Crpoenue moisekynsl AT®. Makposprudyeckue cBsizu B Moiiekyine ATO.
buonornyeckue pynkunu AT®. BoccTaHOBIEHHBIE IEPEHOCYNKU, UX (DYHKIIH B
Kietke. /Jlpyeue wuyxneozuompugocgpamovr (HT®P). CexenupoBanue JIHK.
Memoowl cenomuxu, mpancKpunmoMuKy, RPOMeoMUKU.

CrpykrypHas Ouojorusi: OMOXUMHUYECKHE U OMO(pU3NYECKUE HCCIIEA0BaHUS
COCTaBa U MPOCTPAHCTBEHHOW CTPYKTYphl OuOMOJEKyd. Moodenuposarnue
CMPYKMypsl U QYHKYUl OUOMONEKVI U UX KOMNIeKco8. KomnvromepHulil ousaiin u
OpeanuyecKull cuHme3s OUOMOIEKY U UX HENPUPOOHBIX AHATI0208.

JleMoHCTpanumn

[Toptpetsr: JI. [Tomunr, [Jx. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankius,
®. Conrep, C. IIpy3unep.

Hunarpammer:  «PacnpeneneHne XMMUYECKHX 3JEMEHTOB B HEXUBOWU
npupoe», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOIEY.

Tabmuel u cxembl: «llepuonuueckass Tabauila XUMUYECKUX DJIEMEHTOBY,
«CTpoeHue MoOJIeKyJbl BOJbI», «BemiectBa B coctaBe opraHuzmoBy, «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€lIKOBOM MOJIeKYybl», «CTpoeHHEe MOJIEKYI
yrieBoaoBy, «CTpoeHre MoyieKyn JHUnuaoBy», «HyKIEeMHOBBIE KHUCIOTBI»,
«Ctpoenue Monekyabl ATOy.

OOopynoBaHue: XUMUYECKasl MOCYAa U 000PYI0BaHUE.

JlaGopaTopHasi padora «O0HapykeHUE OCJIIKOB C TTOMOIIbIO Ka4€CTBEHHBIX
peaKIUii».

JlabopaTtopnass  pabora  «lccienoBanue — HYKJIEHMHOBBIX  KHCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOB).

Tema 5. Crpoenne u QyHKIUM KJICTKH

Tumnbl KIETOK: JyKapuoTHYecKas U Tmpokapuotuyeckas. CTpyKTypHO-
GbyHKIIMOHATBHBIE 00pa30BaHUS KIETKH.



CtpoeHne mpoKapuoTHIeCKOM KIeTKu. KineTouHas creHka OakTepuii U apXxei.
Oco0eHHOCTH CTpOEHHUs] TeTepoTpO(PHON U aBTOTPOPHON MPOKAPUOTHUECKUX
KJIETOK. MecTO U poJib MPOKapUOT B OMOILIEHO3aX.

Crpoenue U (GYHKIMOHUPOBAHUE AYKapUOTUYECKOU KJIETKHU.
[lnazmatuueckass wmemOpana (masmanemma). CTpykTypa —IJIa3MaTHYeCKOU
MeMOpanbl. TpaHcIOpT BEWIECTB Yepe3 IIa3MaTUYECKy0 MEMOpaHy: NacCHUBHBIN
(muddysus, obneruénnas auddys3us), aKTUBHBIN (IIEPBUYHBIN U BTOPUYHBIN
aKTUBHBIK TpaHcropT). IlomymponunaeMocth MeMOpanbl. PabGoTta HaTpuid-
KaJIMEBOI'0 Hacoca. DHJOLMTO3: MUHOLMTO3, (harormuTo3. Dk3omuTo3. Kierounas
creHka. CTpykTypa U QyHKIMH KIETOYHON CTEHKU PACTEHHM, TprOOB.

[Huromna3zma. [{uro3ons. [utockenet. JIBuxkenue nuromniazmbl. OpraHou bl
kieTkdn. OnHOMeMOpaHHBIE OpPraHoubl KIETKU: JHAOIUIa3MAaTHYeCKas CeTh
(OIIC), anmapar I'onpmxu, JTU30COMBI, UX CTPOCHHE U (PYHKIHMH. B3anuMocBs3b
OJTHOMEMOpaHHBIX OPraHOUAOB KiIETKH. CTpOeHHE TpaHyJIpHOTO PETUKYIyMa.
Mexanusm nanpaenenus 6eakos ¢ IIIC. CuHte3 pacTBopuMbIX OenkoB. CHHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuil  (arpaHyisipHbIA)  SHAOIUIA3MATHYECKUI
petukynyM. CekperopHas QyHkuus anmnapata ['onbmxu. Moougurkayus 6enxos 6
annapame [onvoxcu. Copmuposka 6enxkos 6 annapame [ onvoxcu. Tpancmopt
BEILECTB B KJIETKE. Bakyosn pacTuTeNnbHbIX KIeTOK. Kietounslii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpPraHOMJBI  KIJIETKM:  MHUTOXOHJPHH,  IUIACTHJBIL.
IIpoucxoorcoenue mumoxonopuit u niacmud. Cumobuocenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenne W (QyHKIUMHW MHUTOXOHIpuM u ruiactun. [lepBuunsie,
BTOPUYHBIE M  CIIOKHBIE  IJIACTUIBl  (OTOCHUHTE3UPYIOUIUX  IYKAPHUOT.
XJI0pOILIACThI, XPOMOIIACTHI, JIEUKOIUIACTHI BBICIIMX PACTEHUMN.

HememOpanHnbie opraHonabl kiaeTku CTpoeHue U (PyHKIIMM HEMEMOpPaHHBIX
OpraHoOUJI0B KJIETKH. Pubocompl. Ilpomescymounvie Gunamenmeo.
MuxkpodunamenTsl.  Akmunogvlemukpoguiamenmeol.  MbIlIEUHbIE  KIIETKH.
Axmunogvle KOMNOHenmbl Hemblueunblx Kiemok. MukpotpyOouku. Knetouynslit
ueHtp. CrpoeHne U JBUKEHUE KIYTUKOB W pecHUYEK. MUKpOTpyOOUKH
uuToruiasmel. LleHTpuons. benku, accoyuuposaunmvie ¢ MUKpopuiameHmamu u
muxpompybdboukamu. MomopHvie 6enku.

SAnpo. OGosiouka siApa, XpOMATHH, KapHoILIa3Ma, SAPBIILKH, UX CTPOCHUE U
byakuuu. SnepHpiii O0enkoBbI MaTpukc. IIpocTpaHCTBEHHOE pPaCHOIOKECHHE
XpOMOCOM B HWHTeppa3HOM sifipe. JIdyxpomamuu u cemepoxpomamur. benku
XpoMaTUHA — THUCTOHBL. /J{uHamuka s0epHoU 00010uKku 6 mumosze. Aoephbiil
MPaHcnopm.

Kinierounble BkitoueHusi. CpaBHUTENIbHAS XapaKTEPUCTHKA KIETOK 3YKapUOT
(pacTUTEnBHOM, )KUBOTHOM, TPUOHON).

JemoHcTpanuu



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

Tabmuubr u cxembl: «CTpoeHUE DYKApUOTHUECKOW KiIeTkm», «CTpoeHme
JKUBOTHOM  KJETKW», «CTpoeHHEe  pacTUTENbHOW  KJIeTKn», «CTpoeHue
MUTOXOHAPUNY, «A1po», «CTpoeHHEe MPOKAPUOTUYECKOMN KIETKI.

OO6opyioBaHUE: CBETOBOM MHMKPOCKOI, MHKpPOIpEnapaTbl pacTUTENbHbIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTepUaIbHbIX KIETOK.

JlaGopaTopnass pabora «l3ydyeHue CTpOEHUS] KIETOK Pa3IUUYHBIX
OpTaHU3MOB.

IIpakTHueckasi padora «l3yueHue CBOMCTB KJIETOUHOH MEMOpaHbBD».

JlabopaTtopnasi padora «lccnegoBaHue IJIa3MOJIM3a W JAEIUIA3MOJU3a B
PACTUTENBHBIX KJIETKAX).

IIpakTnyeckas  padora  «l3ydyeHue  JOBWKEHHS  LUTOIUIA3Mbl B
PACTUTENIbHBIX KIETKAX).

Tema 6. O0OMeH BelecTB M NpeBpalleHNe JHEPTHH B KJIETKe

ACCUMUIISALINS U JTUCCUMIIISIITUS — JIBE€ CTOPOHBI MeTaboau3ma. Tumnbsl ooOMeHa
BEILIECTB: aBTOTPO(HBIN M reTepoTpodHBIM. YyacTue KUCIOpoJa B OOMEHHBIX
mpoleccax. OJHepreTudeckoe obecnedeHue KieTkd: mnpeBpauieHue ATD B
OoOMeHHBIX Tpolieccax. DepMEHTATUBHBIN XapakTep peakiuid KJIETOYHOTrO
Merabonu3ma. DepMeHThl, WX CTPOCHHE, CBOWCTBA W MEXAHU3M JCHCTBUSL.
Kodepmentsl. Otinuusi pepMeHTOB OT HEOPraHMYECKUX KaTain3aTtopoB. bemku-
aKTUBATOPbl M OENKU-UHTMOUTOPHI. 3aBUCUMOCTb CKOPOCTH (PEepMEHTATHBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OPraHUYECKUMX BEIIECTB B KIETKe. DOTOCHHTES.
Anoxcueennviti U okcuceHHwll omocunmes y baxkmepuii. Ceemocobuparowjue
nUSMeHmovl U NUSMEHMbl PeakyuoHHo20 yeumpa. Ponb XJIOpOImIacToB B mpouecce
dotocunTe3a. CBeToBas u TeMHOBas asbl. Pomoodvixanue, Cs., Cy. u CAM-munol
gdomocunmesa. IlponyktuBHOCTh (hoTOCHHTE3a. BrusHue pa3nuuHbx (HakTOpoB
Ha CKOpOCTh (poTocHHTEe3a. 3HaueHHe (POTOCUHTE3A.

XEeMOCHUHTE3. PasnooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPULUPYIOIIHE OaKTepuu, >KeIe300aKTepuu, cepoOaKTepuH, BOAOPOHBIE
OakTepuu. 3HaYEHUE XEMOCHUHTE3A.

AHaspoOHbIe opranu3Mbl. Bugsl Opoxenus. I[IpoaykTel OpokeHHS U HUX
WCIIOJIb30BAHUE YEJIIOBEKOM. AHA’pOOHbIE MUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH U BO30OYAUTETN OOJIe3HEH.

AspoOHbIe OpTraHU3MBI. Oransl JHEPreTUYECKOIO oOMeHa.
[ToaroroBHUTENBHBIN 3TaM. [ THKOIN3 — OECKUCIOPOIHOE PACIICIUICHHUE TIIFOKO3HI.

buonornueckoe OKHCIEHUE, WA KIETOYHOE JIbIXaHUE. POb MUTOXOHAPUY B
npoiieccax ouonorunyeckoro okucienus. [{uknmnueckue peakmuu. OKUCTUTENHHOE
bochopunupoBanue. Ouepeus memoOpaHHo20 epaduenma npomonos. Cunmes



AT®D: paboma npomonuou ATD-cunmaszwi. IlpeumyinecTBa a’poOHOTO IMyTH
oOMeHa BeIecTB nepes aHadpOoOHBIM. DPPEKTHBHOCTH SHEPTETHUECKOTO OOMEHA.

JleMoHCTpanun

[Toptpetsl: JIxk. IIpuctou, K. A. Tumupszes, C. H. Bunorpanackuii, B. A.
OHnrenerapar, [1. Mutuemn, I'. A. 3aBap3uH.

Tabmuibr u cxeMbl: «DOTOCHHTE3Y», « JHEPreTHUECKUl 0OMen», «brocunTes
oenka», «CtpoeHune pepMeHTa», « XeMOCUHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYIOBAaHME JII MPUTOTOBIICHUS
MOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENAapaToB.

JlaGopaTropnass padora «l3ydeHue  KAaTaIUTUYECKOW  aKTUBHOCTH
dbepMeHTOB (Ha MPUMEPE aMIIIa3bl UK KaTajasbl)y.

JlaGopaTopnas pabora «U3ydeHue (¢GEepMEHTATUBHOTO pAaCIIEIICHUS
MEPOKCH/IA BOJIOPO/Ia B PACTUTENBHBIX U dKUBOTHBIX KIIETKAX).

Jlabopatopuass paGora «CpaBHeHue mporeccoB  ¢GOTOCHHTE3a U
XEMOCHHTE3a».

JlabGopaTopHnasi padora «CpaBHEeHHUE MPOIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HacsiencrBeHHass uHGoOpMalLus U peajiu3anus eé B KiIeTKe

Peakunn mMarpuyHoro cuHre3a. [IpuHUIKI KOMIUIEMEHTAPHOCTH B PEAKLIHSIX
MaTpUYHOTO CUHTe3a. Peanuzanus HacneacTBeHHOW nHpopManuu. ['eHeTnueckuit
KOJH, €ro cBoucrBa. TpaHckpunuusa — wmartpuunbeli cuHTe3 PHK. IlpuHnmmsr
TPAHCKPUIIUU: KOMIUIEMEHTAPHOCTh, AHTUMAPAIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuynvix PHK 6 sykapuomuueckoti knemke. Hexooupyrowue PHK.

Tpancnsuus u e€ stanbl. Yuactue TpancnoptHbix PHK B 6nocunTtese Genka.
VYcnousi 6uocunte3a Oenka. KomupoBanwe amuHOkucioT. Pomb pubocom B
onocuHTe3e Oenka.

Cogpemennvie npedcmasieHus o cmpoenuu 2enog. OpraHuzanus reHoma y
MPOKApUOT U 3YKApHUOT. Peryisiusi akTUBHOCTHM T'€HOB Yy MpOKapuoT. l'mmoresa
onepoHa (®. Kakob, XK. MaHo). MonexynapHvie mexanuzmvl IKCNpeccuu 2eHo8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsuus 0OMEHHBIX
IIPOIIECCOB B KieTke. KiieTounblil romeocTas.

Bupychl — HekieTouHble (hOPMBI )KU3HU U O0UTaTHBIC Mapa3uThl. CTpoeHue
IPOCTBIX U CIOXHBIX BUPYCOB, PETPOBUPYCOB, OaKTepruoparoB. KusHeHHbIll YUK
JHK-cooepocawux eupycos, PHK-codepocawux eupycos, o6axmepuoghazos.
Obpamuas mpanckpunyus, peeepmasd, UHmezpasd.

BupycHbie 3a0oneBaHusi yenoBeka, >kMBOTHbIX, pacteHuil. CITN, COVID-
19, conmanbHbIe 1 MEIUIIMHCKUE TTPOOIIEMBI.

Buoungopmamuka: unmezpayus u ananuz borvuux maccueos («bigdatay)
CMpYKmMypHuIX buonocudeckux oannwlx. Hanomexnonoeuu 6 ouonozuu u meouyune.
Ilpoepammupyemvie pynkyuu 6eakos. Cnocodwl 00cmasKu 1eKapcms.



JleMoHCTpanun

[Toptpetsr: H. K. Konsuos, /1. 1. IBanOBCKHIA.

Tabmuubr u cxembl: «brocunTes O6enkay, «['eHeTHdeckuit Kom», «BUpyCh»,
«baktepuodarm.

IIpakTnueckas padora «Co3naHue MOAEIH BUPYCAY.

Tema 8. ZKu3HeHHbIN HUKJI KJICTKHU

Knerounslii 1wk, ero mepuoabpl W peryisnusa. Mutepdaza u MUTO3.
Oco0OeHHOCTH TpolieccoB, MpoTekalIux B uHTepdaze. [loaroroBka KIETKH K
nenenuro.  [IpecunTteTndyeckuii  (MMOCTMUTOTUYECKHUI),  CHHTETHYECKHH U
MOCTCUHTETHYECKUH (MPEMUTOTUUECKUI) IEPHOIbI HHTEP(DA3BI.

Martpuunbii cunres JAHK — permkanwmsa. [Ipuanuner perumkanyu JIHK:
KOMIUJIEMEHTAPHOCTh,  IMOJYKOHCEPBATHUBHBIA  CHUHTE3, AHTUNAPAJUIEIbHOCTD.
Mexanusm permkanuu JIHK. Xpomocombl. CtpoeHue xpomocoM. Tenomepsl u
TeroMepaza. XPOMOCOMHBIM HaOOp KJIETKM — KapuOTHUIL. JIUTJIOWIHBIA W
rariouaHbeli  HaOOpel  XpomocoM. ['oMonorumusnsle xpoMocombl. [lojoBbie
XPOMOCOMBI.

[enenne xmetkn — wmutTo3. CTaguy MHUTO3a MU MPOUCXOIAIINE B HUX
nporeccel. Tunbel Muto3a. KapuoknHe3 u nuToknHe3. buosiormdueckoe 3HaueHUE
MHTO3a.

Perynsinuss MUTOTHYECKOrO LHMKJIA KIETKU. [Iporpammupyemasi kierouyHas
rudeb — anomnTo3.

Knerounoe sapo, XpoMocombl, (DyHKIMOHAIbHAs TeHOMHKA. Mexanusmuol
npoaughepayuu, oughgpepenyuposku, cmaperus u eubenu kKiemok. «lLlugposas
KiemKkay» — ououngopmamuyeckue mooenu GyHKYUOHUPOBAHUSL KIIeMKU.

JleMoHCTpauumn

Tabnuupl 1 cxeMbl: <«OKW3HEHHBIM UK KIETKW», «Mwuto3y», «CTpoeHue
xpomocom», «Permukarus JJHK.

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpOTIpenapathl: «MHUTO3 B KJIeTKaxX
KOPEIILIKa JTyKay».

Jlaboparopnass  padora  «M3ydyeHue  XpoMOCOM  Ha  TOTOBBIX
MHKpOIpEenapaTax».

JlabopaTtopHnasi padora «HabmoneHre MuTo3a B KJIETKaX KOHYMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKPOIIPENApaTax).

Tema 9. Crpoenue u GyHKIMH OPraHM3MOB

buonoruueckoe pazHooOpasue OpPraHu3MOB. OHOKJIETOYHBIE,
KOJIOHHAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOEHHOCTH  CTPOGHUS U JKU3HENCSTEIBHOCTH  OJHOKJIETOYHBIX
opranu3MoB. baktepumu, apxeu, OJHOKIETOYHbIE TPUOBI, OJHOKJIETOUYHBIC
BOJIOPOCIH, APYTHU€ NPOTUCTHI. KOJIOHUAIBbHBIE OPTaHU3MBI.



B3anMoCBs3p 4YacTe€ MHOTOKJIETOYHOIO OpraHu3Ma. TKaHW, OprasHbl H
cucTeMbl opraHoB. Opranusm kak enuHoe uenoe. I'omeocras.

Tkanu pacreHunid. Tumbl pacTUTENBHBIX TKaHEW: oOpa3oBaTelbHad,
MOKPOBHAs, MPOBOJSAIIAs, OCHOBHas, MexaHuWdyeckas. OCOOEHHOCTH CTpOECHUS,
GyHKUMNA U PacofIOKEHUs TKaHEH B OpraHax pacTeHUH.

TKaHU XKUBOTHBIX M YEJIOBEKA. THIIBI KMBOTHBIX TKAHEU: 3MUTEIHAIbHAS,
COCUHUTENbHAs, MbllIeyHasi, HepBHas. OcoOEHHOCTH CTPOCHUS, (PYHKIHA U
pacIoaoKeHUsl TKaHEH B OpraHax KUBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble M TI'€HEpaTUBHBIE OpraHbl pacTeHuid. OprasHbl u
CHUCTEMBI OPTaHOB JKMBOTHBIX U yenoBeKa. DyHKIIMM OPTaHOB U CUCTEM OPTaHOB.

Onopa Tena opranu3moB. Kapkac pactenuii. CkeneThl OJHOKJIETOYHBIX H
MHOTOKJIETOYHBIX JKMBOTHBIX. HapykHblii ¥ BHYTpeHHHH ckeneT. CTpoeHue u
THUIIBI COEJUHEHUS] KOCTEN.

JIBmkeHne  opraHu3MoB. JIBH)KEHHME  OJHOKJIIETOYHBIX  OPraHU3MOB:
amME0OHTHOE, KTYTUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PaCTEHHI:
TPONU3Mbl M HACTUU. JIBM)KEHME MHOTOKIIETOYHBIX >XMBOTHBIX M YEIIOBEKA:
MbllIeyHas cucreMa. Pediiekc. CkeneTHble MBIIIIBI U UX padoTa.

IIutanne opranuzmoB. IlorjomeHue BOABI, YIJIEKMCIOIO Ta3a W
MHHEPAJIbHBIX BEUIECTB pacTeHUsIMU. llutanue kUBOTHBIX. BHyTpuIlOI0CTHOE U
BHYTPUKIIETOYHOE IUIIEBapeHue. lIuTaHne NO3BOHOYHBIX XMBOTHBIX. OTHEnsI
MUIIEBAPUTENBHOIO TpakTa. I[lnmeBapurenbHble kenme3bl. [lnmmeBaputenbHas
CHUCTEMA YEJIOBEKaA.

Jpixanue opranu3MoB. JIpixanue pacteHuil. Jlpixanue xuBOTHBIX. [{uddy3us
ra3oB uepe3 MOBEPXHOCTh KieTKH. KoxxHoe npixanue. [[pixaTrenbHas MOBEPXHOCTD.
KabepHoe u nérouHoe apixaHue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCIOKHEHUE CTPOEHUS JIETKMX TO3BOHOYHBIX JKHBOTHBIX.
JlpixaTenpHass cucrema 4esioBeka. MeXaHu3M BEHTWISIUUU JETKUX y MTHUL U
MJIeKonuTaromux. Perymsmus apixanus. JlprxatenbHbie 00bEMBI.

TpaHCIIOPT BEIIECTB y OPraHU3MOB. TPaHCIOPTHBIE CUCTEMBI PACTECHHI.
TpaHcropT BemecTB y KUBOTHBIX. KpoBeHOCHas cucrema W €€ OpraHsbl.
KpoBeHocHass cucTteMa IIO3BOHOYHBIX JKMBOTHBIX M denoBeka. Cepaue,
KPOBEHOCHBIE cOCyIbl M KpoBb. Kpyru KpoBooOpalleHus. DBOJIIOLHOHHBIE
YCIIOKHEHHUS CTPOEHUSI KPOBEHOCHOM CHUCTEMBbI MMO3BOHOYHBIX KMBOTHBIX. PaboTa
ceplla v €€ peryJisius.

Beigenenue y opranu3mMoB. Beimenenue y pacteHuid. Beigenenue y
KUBOTHBIX. CoKpaTuTenbHble Bakyonu. Opradbl BblaesieHus. DPuinbTpanus,
CeKpelusi U 00paTHOE BCAChIBAHME KaK MEXaHWU3Mbl PaOOTHI OPTAHOB BBIJICIICHHUSI.
CBs13b MMOJIOCTH T€JIa C KPOBEHOCHOW M BBIICIUTENIBHON cucTeMamu. Briienenue y



MO3BOHOYHBIX JKUBOTHBIX M 4enoBeka. [louku. CtpoeHne n (HyHKIIMOHUPOBAHUE
Heppona. OOpa3zoBaHNe MOYH Y Y€IOBEKa.

3ammTa y OpPraHu3MOB. 3allldTa y OJIHOKJIETOYHBIX OpraHu3MoB. CHopbl
OakTepuil M UUCTHI MNPOCTEHIIMUX. 3aluTa Yy MHOTOKJIETOYHBIX pacTEHUM.
Kyrtukyna. CpeacTsa macCUBHON M XUMUYECKOU 3a1UThl. OUTOHIUIBI.

3ammTa 'y MHOTOKJIETOUYHBIX >KUBOTHBIX. [IOKpOBBI M HUX MPOU3BOAHBIC.
3amuTa opranu3Ma ot Oojne3Hedl. UmmyHHas cucteMa uenoBeka. KieTouHblid u
I'YMOpaJbHBIH UMMYHHUTET. BpOXIEHHBIM W TPUHOOPETEHHBIM crieruduuecKuii
UMMyHUTET. Teopust KIOHaIbHO-celeKkTuBHOro ummyHnutera (I1. Dpnux, @. M.
bepuer, C. Tonerasa). BocnanuTtenbHble OTBETHI OPraHu3MoB. Posib BpOKIEHHOTO
MMMYHUTETA B PA3BUTUH CUCTEMHBIX 3200JIEBAHHI.

Pazgpaxxumocts u  peryimsiqus y  OoprauusmoB. Pazgpaxumocts y
OJIHOKJIETOYHBIX OpPraHu3MoOB. Takcuchl. Pa3zgpakuMoCcTh W perymdanus y
pactenuii. PocToBble BeniecTBa U UX 3HAYCHHUE.

HepBHasi cucrema u pediekTopHas peryisius y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTHEIbl. JBOJIIOIMOHHOE YCIIOKHEHNE CTPOEHUSI HEPBHOM CHUCTEMBI
y JKMBOTHBIX. OTIIeNbI TOJOBHOTO MO3ra MO3BOHOYHBIX JKMBOTHBIX. Peduiexc u
pednexkropHas ayra. besycioBHbIe U yCIOBHbBIE PEQIICKCHI.

['ymopanpHast perynsiuus W >HAOKPUHHAs CHCTEMA KMBOTHBIX U YEJIOBEKA.
JKenespl HSHOOKPMHHOW CHUCTEMBI M KX TOPMOHBIL. JleMCTBHE TOPMOHOB.
B3auMoCBA3bp HEPBHOW M SHIOKPUHHOW cucCTeM. [ umoTtaiamo-runogusapHas
CUCTEMA.

JemoHcTpanuu

[Toptper: U. 11. I1aBnos.

Tabmuupel u cxembl: «OIHOKJIETOUYHBIE BOJOPOCIH», «MHOTOKIETOYHBIC
Bojopocim», «bakrepumn», «lIpocrermme», «Opranbl LBETKOBBIX PAaCTEHUIN»,
«CuctemMbl OpPraHoB TO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «TkaHu pacreHuit», «KopueBbie cuctembry, «CTpoeHue cTedisy,
«CTpoeHue NHCTOBOM IUIACTUHKM», «TKaHM KUBOTHBIX», «CKEIET 4YeloBEKay,
«IImmeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpixarensHas
cucrema», «HepBHas  cucrema», «Koxa», «Mpimeunas  cucremay,
«BpraenurenbHas cucteMa», «IHIOKpUHHAs cuctemay, «CTpOeHHE MBIIIIbDY,
«Ammynurer»,  «Kuiieuynomonoctusle», «CxeMa  MUTAaHUS  PACTECHUN»,
«KpOBEHOCHBIE CHCTEMBI ITO3BOHOYHBIX JKUBOTHBIX», «CTpO€HUE THUIPBD»,
«Ctpoenue minaHapumn», «BHyTpeHHee CTpoeHHe HO0KIEBOro uepBsi», «HepBHas
cuctema poeioy, «HepBHas cucrema rymku», «HepBHas — cucrtema
npecMbikatomuxcs»,  «HepBHas  cucrtema  ntumy, «HepBHas — cuctema
MIIeKOTUTaromux», «HepBHas cuctema yenoBeka», «Pedmaexcy.



OOopyioBaHHE: CBETOBOM MHUKPOCKON, MHKpPOIpEnaparsl OJHOKJIETOYHBIX
OpraHMW3MOB, MUKPOIpPENapaTbl TKAaHEH, PAaKOBUHBI MOJUIIOCKOB, KOJUJICKIIMU
HACEKOMBIX, UIJIOKOXXHUX, *UBbIE AK3EMIUIIPbl KOMHATHBIX PACTEHUM, repOapuu
pacTeHuil pa3HbIX OTAEJOB, BIAXHBIE Npenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKIIUM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET YEJIOBEKa,
00OpyIOBaHUE JJISl IEMOHCTPALlMK TOYBEHHOTO U BO3YIIHOTO MUTAHUS PACTEHUH,
pacieruieHus Kpaxmana U OeNKoB Mo 1edcTBUeM (epMEeHTOB, 000pyI0BaHUE AJIs
JEMOHCTPALUH OMBITOB MO U3MEPEHUIO )KU3HEHHOW EMKOCTH JIETKMX, MEXAHU3MA
JbIXATENbHBIX JBUKEHUHN, MOJIEIIM TOJIOBHOTO MO3ra Pa3JINYHbIX )KUBOTHBIX.

JlaGopaTopHasi pabora «/3ydeHrue TKaHEel paCTCHUIN».

JlaGopaTopHasi padora «3yueHne TKaHel >KUBOTHBIX».

JlabGopaTopHasi padora «3yueHne opraHoB IIBETKOBOI'O PACTCHHUSI.

Tema 10. PazMmHokeHUe U pa3BUTHE OPraHM3MOB

@dopMbI pa3MHOKEHHS OpPraHu3MoOB: Oecrosnoe (BKIIOYas BEreTaTUBHOE) U
nosioBoe. Buael  0ecronoro  pa3MHOXKEHHUSA:  IOYKOBAaHUE,  CIOPYISLUS,
(dbparmMeHTanus, KIOHHPOBaHUE.

[TomoBoe pasmuoxkeHue. [lonmoBele kieTkn, wiM rameTtsl. Meino3. Craaun
Mmeiio3a. [loBenenue xpomocoM B meio3e. Kpoccunrosep. bruonorndeckuii cMbIci
Melo3a M IOJIOBOrO Iporecca. Melo3 M ero MeCTO B JKU3HEHHOM IMKJIE
OpraHU3MOB.

[IpenzaponeiieBoe pasBurue. ['amerorenes y suBOTHBIX. [10510BBIE KeENE3bI.
OOpazoBaHue U pa3BUTHE MOJOBBIX Ki1eTOK. CriepMaToreHes u oorere3. CTpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBOpeHHe U SMOPHOHAIIBHOE Pa3BUTHE JKUBOTHBIX. CHOCOOBI
OIUIOIOTBOPEHUS: HApy)HOE, BHyTpeHHee. [lapTeHorenes.

NuauBuyallbHOE pa3BUTHE OPraHU3MOB (OHTOreHE3). DMOPHOJIOTHS — HayKa
0 Pa3BUTUU OPraHU3MOB. Mopgozcenez — 00Ha U3 21A8HbIX NPOOIEM IMOPUOTOSULL.
Konyenyuss mopgocenos u moodenu mopghoeenesa. Cragun >3MOpHOreHe3a
XKUBOTHBIX (Ha mnpumepe Jsarywku). JpoOnenwe. Tumbel  apoOeHus.
Jlemepmunuposannoe u HedepmuHuposannoe Opobaenue. bnacmyna, munvl
onacmyn. OCOOEHHOCTH JAPOOJICHUST MIIEKOMHUTAIOIIUX. 3apOJbIIICBbIE JIMCTKU
(racTpynsinius). 3aKiajKa OpraHOB M TKaHEW M3 3apOJIbIIIEBBIX JIUCTKOB. B3anmHuoe
BIUSHAE 4YacTell pa3BUBAIOIICTOCS 3apojbliia (SMOpPHOHATLHAS WHIYKIINS).
3aknajka IUTaHa CTPOEHHMS JKMBOTHOTO KaK pe3ysibTaT HEepapXUUYECKHUX
B3aMMOJICUCTBUII TeHOB. BrusiHue Ha »MOpHOHAIBHOE PA3BUTHE PA3JIUYHBIX
(bakTOpOB OKpPY>KAIOIIEH CPEJIbI.

Poct u pasButne xuBOTHBIX. I[locTamOpuoHanpHBI mepuoa. llpsmoe wu
HempsiMoe pas3BuTue. Paszputue ¢ wMeramopdo3oM y OECMO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. bHoJIorMyeckoe 3HaueHHE TPSMOTO0 U HEMPSIMOTO



pPa3BUTHS, UX PACIPOCTPAHEHUE B IMPUPOAE. TUIbl pocTa KUBOTHBIX. DAKTOPHI
PETYISAIMU POCTA JKUBOTHBIX U YenoBeka. CTaauu mocTIMOPHOHATBHOTO Pa3BUTHS
y )KMBOTHBIX U uesioBeka. [leprnoasl oHToreHesa uenoBeka. CTapeHue U CMEpPTh Kak
OMOJIOTUYECKUE MPOLIECCHI.

PasMHoxxenune u paszputue pacteHui. ['amerodutr m cmopodut. Meiio3 B
KU3HCHHOM TMKJIe pacTeHuil. (OOpa3oBaHue crmop B TMporecce Menosa.
['amertorenes y pacteHud. OIUIOAOTBOPEHUE M PA3BUTHE PACTUTEIbHBIX
opraHu3MoB. J[BoitHOE OIJIOJIOTBOPEHHE Y IBETKOBBIX pacTeHuil. OOpa3oBaHue U
pa3BUTHE CEMEHU.

MexaHu3MBbl pETYISLIUA OHTOT€HE3a Y PACTEHUN U ) KUBOTHBIX.

JleMoHCTpanumn

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

Tabmuubr u cxembl: «BereratuBHoe pasMHOkeHHe», «Tumbl Oecrmosoro
pasMHOXeHUsA», «Pa3zMHOXKEHHE XIIaMUIAOMOHAIb», «Pa3MHOXEHUE HBIJICHBDY,
«Pa3MHO)eHue APy, «Menosy, «XpoMocomel», «l'amerorenes», «CTpoeHue
ANIEKIETKH U criepMaTo3oniay, «OCHOBHBIE CTaauU OHTOreHe3a», «lIpsmoe u
HenpsiMOe pa3BuTue», «Pa3Buthe wmaickoro xyka», «Pa3Butue capanumy,
«Pa3Butne nArymku», «JlBOMHOE OIUIOAOTBOPEHHUE Y UBETKOBBIX PACTECHUI,
«CTpoeHue ceMsiH OJHOJOJIBHBIX U JBYIOJIbHBIX pACTCHUN», «KU3HEHHBIN LMK
MOPCKOM  KamyCTbD», <« KM3HEHHBIM UHKI MXa», <« KHU3HEHHBIA  IUKI
ManopOTHUKAY, « KU3HEHHBIN LIUKJI COCHBD.

OO6opyioBaHHE: CBETOBOM MHUKPOCKON, MHUKPOMpENapaThl SHIEKICTOK U
CIIEpMaTO30U10B, MOJENb «L MK pa3BUTHS JISATYLIKI.

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

IIpakTuyeckasi padora «BrplsiBIeHME NOPU3HAKOB CXOACTBA 3apOJbILICH
ITO3BOHOYHBIX KUBOTHBIX).

JlabopaTtopnasi padora «CTpoeHHE OpraHoB pPa3MHOKEHHUS BBICIINX
pacTeHu».

Tema 11. I'eneTuka — Hayka 0 HaCJeACTBEHHOCTH M HM3MEHYHUBOCTH
OpPraHu3MoB

Hcropust cTaHOBICHUS M pPa3BUTHS TEHETUKM Kak Hayku. PabGoter T
Mengens, I'. ne @puza, T. Moprana. Poinb oTeueCTBEHHBIX YYEHBIX B Pa3BUTHUH
reHetuku. Pabotel H. K. KonbeuioBa, H. 1. Basunona, A. H. benosepckoro, I'. /1.
Kapnieuenko, FO. A. ®ununuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHbBIE TEHETUYECKHUE TMOHSITUS U1 CUMBOJIBL. | OMOJIOTMUHBIE XPOMOCOMBI,
aJUIeJIbHBIE TEHBbI, aJbTCPHATUBHBIE NPU3HAKK, JOMUHAHTHBIA WU PELECCUBHBIN
MPU3HAK, TOMO3UTOTa, TETEPO3UTOTA, YUCTAS JIMHUSI, THOPHUIBI, TCHOTHUTI, (PEHOTHIL.



OCHOBHBIE ~ METOJBI ~ TEHETUKH: THOPUIOJOTUYECKHMA,  IUTOJIOTHYCCKUH,
MOJIEKYISAPHO-TEHETUYECKHM.

JleMoHCTpanun

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

Tabmuibl 1 cxeMbl: «MeToIbl TeHETUKIY, «CXeMBbI CKPEIITUBAHUS .

Jlabopatopuass paGora «Jlpozoduna Kak OOBEKT T'€HETHUUYECKHX

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

ennHo00pa3us THOPUIOB MepBoro nokojeHus. [lpasuno nomuHupoBanus. Bropoii
3aKOH MeHnaenss — 3aKOH pacUICIUICHUs IPU3HAKOB. L{UTosIOrnyeckre OCHOBBI
MOHOTHOPHUIHOTO CKpeluBanus. [ unoresa 4ucToTh ramer.

AHanmsupyroniee ckpemmBanne. [[poMeKyTOUHBIA XapaKkTep HACIEIOBaHHUS.
Pacuierienre mpu3HaKkoB NP HEMOJIHOM JOMUHUPOBAHUM.

JuruOpugHoe ckpemrBanue. TpeTuil 3akoH MeHiens: — 3aKOH HE3aBUCUMOIO
HAcJeIOBaHMUS ~ TpHU3HAKOB.  [luTonmoruueckre  OCHOBBI  JUTHOPUIHOTO
CKpEILIUBAHUS.

CueruieHHOe HacienoBaHue npuszHakoB. Pabotsel T. Moprana. CuerieHHOe
HACJICAOBAHUE T'€HOB, HAPYIICHHUE CLEIUIEHUS MEXAy I'€HaMH. XPOMOCOMHAas
TEOpHUsI HACIIEICTBEHHOCTH.

['eHeTuka nojia. XpoOMOCOMHBIM MEXaHU3M OMpPEAECICHUS Mojia. AYTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbBII M TreTeporamMeTHbId I0J. ['eHeTuueckas
CTPYKTypa IOJOBBIX XpoMocoM. HacnenoBanue nmpu3HaKkoB, CHETUIEHHBIX C ITOJIOM.

['enoTun kak uenoctHas cucrema. [neroTponusi — MHOKECTBEHHOE JECUCTBUE
reHa. MHOXECTBEHHBI ajuenu3M. B3anMoAenCTBUE HEAUIEIbHBIX TI'€HOB.
KommnementapHocts. Onuctas. [lomumepus.

['eHETHYECKUIT KOHTPOJIb PAa3BUTHS PACTEHUM, >KMBOTHBIX M 4YEJOBEKa, a
Takke (PU3NOJIOTUYECKUX TMPOLIECCOB, TMOBEJACHUS M KOTHUTUBHBIX (DYHKIIWIA.
['eHeTHUECKE MEXaHU3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJICUCTBUS «XO35IMH
— Tapa3uT» U «XO3IMH — MHUKpOOMOM». ['eHeTHdyeckue acmeKThl KOHTPOJS H
W3MEHEHHS HACJIEICTBEHHON MH(OPMAITUU B TTIOKOJICHUSIX KJIIETOK U OPTaHU3MOB.

JdemMoHcTpanuu

IToptpersl: I'. Mennens, T. Mopras.

Tabmuibr u cxemsl: «IlepBoiii 1 BTOpoil 3akoHbl Menaens», « Tpetuit 3axoH
Mennens», «AHamu3upyollee CcKpeluBaHue», «HemomHoe QOMUHHUpPOBaHHEY,
«CrernyieHHOe HacleIoBaHWe TPU3HAKOB Y Jpo30duibl», «l'eHeThka TmoJay,



«Kapuotun uenoseka», «Kapuotun apozodpumiby, «Kapuotum OTHIBD,
«MHOXECTBEHHBIN allJIeIu3M», «B3auMo1eiicTBUE T€HOBY.

O6opynoBaHue: MoOJeNb JJisl  JIEMOHCTpPAllMM 3aKOHOB  €IMHO00pa3us
rUOpUJIOB TIEPBOTO TOKOJICHUSI M pACIIEIJICHUS TPU3HAKOB, MOJAENIb IS
JEMOHCTpPAllUM 3aKOHA HE3aBUCHMMOTO HACIIEIOBAHUS MPU3HAKOB, MOJEIb IS
JIEMOHCTpAllMM CILEIJICHHOTO HACIEIOBAHUSA IMPU3HAKOB, CBETOBOM MHKPOCKOI,
MUKpornpenapar: «JIpozodumnay.

IIpakTuueckass padora «l3ydyeHue pe3yabTaTOB MOHOTHMOPHUHOTO
CKpEIIMBaHUA Y IPO30(UITBD».

IIpakTuueckass  paGora  «M3ydeHue  pe3ysibTaToOB  JUTHOPUTIHOTO
CKpEIIMBAHUA Y TPO30(DHUITBD».

Tema 13. 3aK0HOMEPHOCTH U3MEHYHUBOCTH

BzaumopeiictBue reHotuna u cpeabl npu  (GopMUpoBaHUM (HEHOTHIIA.
N3mMeHunBOCTh MpHU3HAKOB. KauecTBEHHbIE U KOJMYECTBEHHBbIE NMPU3HAKU. Buabl
M3MEHUYMBOCTH: HEHACIICICTBEHHAA U HACIIEICTBEHHAS.

MoaudukanuonHass U3MeHYMBOCTh. Ponb cpeasl B (OpMUpPOBAHUU
MOAM(PUKALMOHHON M3MeHunBocTH. HopMa peaknuu npusHaka. BapuanyoHHbBIN
psan u BapuanmonHas kpuBas (B. Horanncen). CpoiicTBa MOau(UKAITMOHHON
U3MEHUYUBOCTH.

['eHoTMIIMYECKAast N3MEHUYUBOCTh. CBOMCTBA T€HOTUITMYECKON N3MEHYMBOCTH.
Buapl reHOTUNIHYECKON N3MEHYMBOCTH: KOMOMHATHUBHAS, MyTallMOHHAS.

KoMOuHaTtuBHas M3MEHYMBOCTh. Mei03 M TOJIOBOM MpOIECC — OCHOBA
KOMOWHATUBHON M3MEHUYNBOCTH. POJIb KOMOMHATUBHON M3MEHUYNBOCTHU B CO3MaHUU
TeHEeTHYECKOTO pa3HOOOpa3us B Ipeiesiax OJJHOTO BUA.

MyTanmonHass HM3MEHYMBOCTh. BuUIBI MyTaluii: T€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  MHAYUUPOBAHHBICE MyTallMud. SnepHble U
nuToIa3MaTuyeckue Myrtanud. CoMaTUYeCKUE W MOJOBble MyTauuu. [IpuunHbI
BO3HUKHOBEHHs MyTauuid. MyTareHel W WX BJIMSHUE HA OPraHU3MBI.
3aKOHOMEPHOCTH MYTAIMOHHOTO TMpoIecca. 3aKOH TOMOJIOTMYECKUX PSII0B B
HacienctBeHHo u3MeHunBoctu (H.W. BaBunoB). BHednepHass U3MEHUMBOCTh U
HACJICICTBEHHOCTb.

Onuecenemuxa U OSNUSEHOMUKA, pOJb ONUSEHEMUYeCKUX Qakmopos 8
HACNe008aHUU U USMEHUUBOCMU (DEeHOMUNUYECKUX NPUSHAKOB Y OP2SAHUIMOS.

JdemMoHcTpanuu

IToprpersl: I'. ne @pus, B. Moranncen, H. 1. Basuios.

Tabmuet w cxeMbl: «Buasl  um3MmMeHUMBOCTHY», «MoauduKamoHHas
U3MCHYHUBOCTHY, «KomOnHaTnBHas U3MECHYHUBOCTHY, «Meiio3y,
«OmnogoTBopeHuey, «I eneTnueckue 3a00aeBaHus YeIoBeKa», « Buapl MmyTaruiig.



ObopynoBaHue: *KUBbIE U TepOApHBbIE HK3EMIUISIPHl KOMHATHBIX PACTEHUH,
pucyHku (dpotorpadum) )KUBOTHBIX C Pa3TUYHBIMUA BHIAMHA U3MEHYUBOCTH.

JlaGopaTopHuasi padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIMOHHON M3MEeHYMBOCTU. l[locTpoeHue BapualMOHHOrO psga U
BapUAILMOHHON KPUBOWY.

IIpakTuyeckass padora «Mytamuu y Apo3o¢uiasl  (Ha  TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBeKa

Kapuotun uyenoBeka. MexayHapoaHas mporpamMMa HMCCIEOOBaHHS TE€HOMA
yenoBeka.  MeToabl  M3y4YeHUs ~ TEHETMKH  YEJIOBEKAa:  I'€HEaJOTMYECKUU,
OJIM3HEIIOBEIH, IIMTOr€HETUYECKU, MOIMYJISALIMOHHO-CTATUCTUYECKHU,
MOJIEKYJISIPHO-T€HETUYECKHM. CoBpemeHHOE ONPEIEIICHUE TE€HOTHIIA:
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM UKCIE C MOMOIIBIO
[TI[P-ananu3a. HacnenctBenHbie 3a001eBaHus YesloBeKa. | 'eHHbIE U XPOMOCOMHBIE
OoJsie3HU dYenoBeka. boyie3HW ¢ HACENCTBEHHOM MpPeapacioyioKEHHOCTHIO.
3Ha4YCHUE MEAUIMHCKOW T€HETHKHA B MPEAOTBPALICHUU U JICYEHUH T€HETHUYECKUX
3a00JieBaHUI 4YelioBeKa. MeauKO-reHeTUUeCKoe KOHCYJIbTUpoBaHUEe. CTBOJIOBBIC
KJIETKU. [IoHSATHE «T€HETHYECKOTO Tpy3a». ITUUECKUE aCHEKThl UCCIEAOBAHUN B
00JIaCTH peIlaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KIIETOK.

['enetnyeckue (HakTOpbl TOBBIIIEHHONW YYBCTBUTEJIBHOCTH YEJIOBEKA K
($bU3NYECKOMY U XMMHUYECKOMY 3arpsi3HEHHUIO OKpYy»Karolei cpenpl. ['enernueckas
IIPEIPACIIOIOKEHHOCTD YEJIOBEKA K ITaTOJIOTUsIM.

JemoHcTpanuu

Tabmuubr u cxemsl: «Kapuotun denoBeka», «MeToapl U3yuyeHUS TEHETUKU
yesjoBekay, «I'eHeTnueckue 3a001€BaHUs YEIIOBEKay.

IIpakTnueckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHONY.

Tema 15. Cestekuusi OpraHu3MoB

JloMecTUKanuss W CEJIEKUHUs. 3apOXKICHUE CEIEKIHH U JIOMECTHUKALUH.
VYuenue H. W. BaBunoBa o IleHTpax mNpoUCXOXIEHUS W MHOrooOpas3us
KYJbTYPHBIX pacTe€HUW. Ponp ceneknuy B CO3JaHUM COPTOB PACTEHHM U TOPOJ
*uBOTHbIX. CopT, mopoaa, ITaMM. 3aKOH TOMOJIOTUYECKHUX PSAJIOB B
HaciaeAcTBeHHOM wm3MeHuMBoctTHh H. WM. BaBuioBa, ero 3HadeHue Id
CEJICKITMOHHOM PabOTHI.

Metonbl cenekuMOHHON padoThl. McKycCTBEHHBIH OTOOp: MAacCOBBIA H
VHIUBUIYaJIbHBIN. Oransl KOMOWHAITMOHHOU CCJICKIINH. HcnwiTanue
MpOU3BOAMTENICH 1O TOTOMCTBY. OTOOp MO TEHOTUNY C TOMOIIBIO OICHKU
dbeHoTuna MOTOMCTBA U OTOOP MO TEHOTHUITY ¢ moMoIbio ananu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ  CEJIEKIMOHHOM  paboThl.
PanuanMOHHBIN U XUMUYECKUNW MYyTareHe3 Kak UCTOYHUK MYyTalUil y KyJIbTYPHBIX



dbopm opranm3moB. lcmonb30BaHNE TEHOMHOTO PEIAKTUPOBAHHS W METOJIOB
pexomOuHaHTHBIX JIHK /1t momy4ueHns ucxoJHOTO MaTepuaa Jijisl CEeKIUH.

[Tomyuenue MTOJIATIIIOUIOB. BryTtpusnnoBas THOpUIN3AIINS.
brnu3kopoACTBEHHOE  CKpeluBaHWe, WiIM  WHOpuauHr.  HepojacTBeHHoe
CKpelllMBaHue, WM ayTOpuauHr. ['erepo3uc u ero npuuuHbl. Mcmosb3oBaHue
rerepo3uca B cenekiuu. Otnanénnas rudpunuszauus. [Ipeogonenue Oecruiogus
MEKBUJAOBBIX THOPUAOB. JIOCTHKEHHS CEIEKIIMU PACTCHUM U KUBOTHBIX. «3enéHas
PeBOIIOYUAY.

CoxpaHeHHE U M3YUYCHHE T'CHETUUYECKUX PECYpCOB KYJIBTYPHBIX PACTEHUU U
WX JUKAX  pOJaWYed I CO3JaHUsA  HOBBIX COPTOB W THOpPHJIOB
CEIIbCKOXO3IMCTBEHHBIX  KYJbTYp. H3yuenue, coxpamenue u ynpasieHue
2EHEeMUYECKUMU pPecypcamu CelbCKOXO3AUCTNBEHHBIX U NPOMBICIOBIX HCUBOMHBIX
8 Yensx YIAyHueHus Cyuecmayrouux u coO30anus Ho8blX Nopoo, TUHUL U KPOCCO8, 8
MOM uuUcile C NPUMEHEHUEM COBPEMEHHbIX Memo008 HAYUHbIX UCCAe008aHUll,
nepeoosuvlx uoell U NepCneKmu8HbLX MexHON0ULL.

JleMoHCTpauun

[Toptpersr: H. W. Basumos, M. B. Muuypun, I'. [. Kapneuenko, II. II.
JlykesHenko, b. JI. Acraypos, H. bopnoyr, /. K. benses.

Tabmuiel 1 cxeMbl: «L{eHTpbI TPOUCXOXKICHHUS 1 MHOT00Opa3us KyJbTYPHBIX
pacTeHui», «3aKOH TOMOJIOTMYECKUX PSIAO0B B HACIEACTBEHHOW M3MEHYMBOCTHY,
«Metoapl cenekiuny, «Otnanéunas rTudbpuauzanusy, «MyTtaresesy.

JlaGopaTopHas padora «l3ydueHue cOpToB KyJbTYPHBIX PACTCHUN U MOPOJ]
JIOMAIITHUX YKUBOTHBIX).

JlaGopaTopHas padora «/3ydeHrne METOA0B CEJICKIIUN PACTEHUI.

IpakTnuyeckas padora «lIpuBnBka pacTteHun».

IKcKypceusi «OCHOBHBIE METOIbl U JOCTHUKEHHSI CEJIEKIIMM PACTEHUU U
YKUBOTHBIX (Ha CEJICKIIMOHHYIO CTAHLIHIO, IJIEMEHHYO bepmy,
COPTOHMCIIBITATCIIbHBIA  YYaCTOK, B TEIUIMYHOE XO3SMCTBO, B J1aOOpPaTOPHIO
arpOyHUBEPCUTETA WJIM HAYYHOTO LICHTPA)».

Tema 16. BuorexHo/10rusl 1 CHHTETHYECKAS] O0MOJIOT U

OOBEKTHI, HCHOJIb3yeMble B OWOTEXHOJIOTHMU, — KJIETOYHBIE U TKAHEBBIC
KYJIbTYpHI, MUKPOOPTAaHU3MBI, 170.4 XapaKTEePUCTHKA. TpaguuronHas
OMOTEXHOJIOTHSI:  XJICOOMEeUeHNne, TMONyYeHHUE KHCJIOMOJIOYHBIX IPOIYKTOB,
BUHOAEnne. Mukpoouonoruueckuii cuntre3. OOBEKTbl MHUKPOOHOJOTMYECKUX
texHosorui. [IpousBoacTBO O€sika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3nanue TEeXHOJIOTMl U MHCTPYMEHTOB IEJIEHANPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHUSI TEHOMOB C LEJIbIO MOJYYeHUsI OPTaHU3MOB U UX KOMIIOHEHTOB,
coJiep KaIluX HE BCTPEUAIOIINECS B IPUPOI€ OMOCUHTETHYECKHUE Y TH.



Kierounasa unxkeHepus. MeTonbl KyJIbTypbl KIETOK U TKaHEW PACTEHUU H
KUBOTHbIX. Kpuobanku. Comaruyeckas TruOpuAN3alUss W COMATHYECKUN
sMOpuorene3. lcnonb3oBaHue ramiouoB B CeJEKUMH pacTteHuil. [lonyuenue
MOHOKIOHANbHBIX anmumein. Hcnonvszosanue MOHOKIOHAIbHBIX U NOJUKIOHAIbHBIX
anmumen 6 MeouyuHe. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKoHCTpyKIus
AWIEKICTOK U KIIOHUPOBAHHUE XMBOTHBIX. METO TpaHCIJIAHTALUU SEP KIETOK.
Texnonozuu 0300po6IeHUs, KYIbMUGUPOBAHUS U  MUKDOKIOHAILHO20
DA3MHONCEHUSL CEIbCKOXO03AUCMBEHHBIX KYIbMYP.

XpoMocOMHass W TE€HHas WHXKeHepus. VICKyCCTBEHHBIM CHHTE3 T€Ha H
koHcTpyupoBanue pekomouHanTHeix JIHK. Coz0anue mpanceennvix opeanuzmos.
JlocTmkeHnss W = NEPCHEKTHBBI  XPOMOCOMHOM W TI'€HHOM  MHXECHEPUH.
DKOJIOTUYECKHE U 3TUYECKUE MTPOOJIEMBI T€HHON MHXKEHEPUU.

Menununckue OuotexHonoruu. [loctrenomuas nmudposas meaunuHa. [11[P-
JUarHocTuka. MeraOOoJOMHBIM aHajau3, TEeHOLIGHTPUYECKUM aHaliu3 MpoTeoMa
YyeJaoBeKa JUIsl OLEHKM COCTOSIHHS €ro 340poBbs. VICHOJIb30BaHHME CTBOJIOBBIX
kieTok. TapretHas Tepanusi paka. 3D-Omoumkenepus g pa3pabOTKU
(yHIaAMEHTAIBHBIX OCHOB MEIUIMHCKHX TEXHOJIOTHH, CO3JaHUsl KOMIUIEKCHBIX
TKaHEW COYETAaHHUEM TEXHOJOTUH TPEXMEPHOTO OMONPHUHTUHIA U cKapQosauHra
JUISL peLIeHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEIUIIVHBI.

Co3nanue BEKTOPHBIX BaKIMH C IEJbI0 O0ecreueHus] KOMOMHUPOBAHHOU
3amuThl OT Bo3Oyauteneid OPBU, ycTaHOBieHHE MOJEKYJIAPHBIX MEXaHU3MOB
¢ynkuonuposanus PHK-coneprkammx BUPYCOB, BBI3BIBAIOIIUX OCO0O OMNAacHbBIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JemoHcTpanuu

Tabmuupl u cxemsbl: «Mcnoap30BaHEe MUKPOOPTAHU3MOB B MPOMBIIIJIEHHOM
MIPOU3BOJCTBEY, «KileTouHas nHxxeHepusn», «I'eHHas HHKEHEepUs».

JlaGopaTopHasi padora «/3yueHne 00beKTOB OMOTEXHOJIOTUM.

IIpakTnueckas padora «lloydyeHrne MOJOYHOKHUCIBIX TPOLYKTOBY.

IKCKypcusi «bHOTEXHONOTMS — BaXHEWINAas IPOU3BOJAUTENIbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE MPOU3BOJICTBO)Y.

11 KIIACC

Tema 1.3apo:kneHue W pa3BUTHE 3BOJIIOIHOHHBLIX MPEACTABJICHUN B
omnosioruu

OpomonmonHas Teopust Y. JlapBuna. Ilpennochbuiku BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb U HaydHas aedaTenbHocTh Y. JlapBuHa.

J{Brokynye cuiibl 3BOTIOIIUK BUAOB 110 Y. JlapBuHY (BBICOKast HHTEHCUBHOCTD
pPa3MHOXEHHUSI OpPraHW3MOB, HACJEACTBEHHass HM3MEHYMBOCTh, Oopnba 3a
CYIIIECTBOBAHHE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).



Odopmienne cuaTeTnueckorr Tteopuu sBomonmu (CTD). HelTpanbHas
Teopust 3Bomounud. CoBpeMEHHas 3BOJIOLMOHHAsA Ouojorusa. 3HA4YECHHE
HBOJIFOLIMOHHOW TEOPUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTHUHBI MUPA.

JleMoHCTpaIMuA

[Toptpetsl: Apuctotens, K. JIunnen, XK. b. Jlamapk, 3. XK. Cenr-Unep, K.
Kiosnwe, Y. lapsun, C. C. YerBepuxos, 1. U. HImanerayzen, Ix. Xonaein, /. K.
benses.

Tabmuubr u cxembl: «Cucrema sxkuBoil mnpupoasl (mo K. Jlunuero)y,
«Jlectnunia xuBbIX cymectB (o Jlamapky)», «Mexanusm (opmupoBaHus
NPUCHIOCOOJIEHU y pacTeHuit U KUBOTHBIX (mo Jlamapky)», «Kapra-cxema
MapuipyTa nyremectsus Y. lapsunay, «Haxonku Y. {apBunay, «Dopmbl 00pbObI
3a cymectBoBanuey, «lloponbr romy6eit», «MHorooOpasue KyJIbTypHBIX (POpM
KarycThl», «[1opojpl JOMAITHUX KUBOTHBIX», «Cxema 00pa30BaHMs HOBBIX BUIOB
(mo Y. J[lapBuny)», «CxemMa COOTHOIIEHMSI MABMXKYIIMX CHJI 3BOJIIOIUI,
«OCHOBHBIE TTOJIOKEHUSI CHHTETUYECKON TEOPUH IBOJTIOLIHI.

Tema 2. MuKpo3BOIIOLHSA U €€ Pe3yJIbTATHI

[Tonynsuus Kak 3jeMEHTapHas eIUHULA 3BOIOLMH. COBpEMEHHBIE METO/IbI
OLIEHKM TE€HETUYECKOT0 pa3HooOpa3zus M CTPYKTypbl Homyssiuuid. M3meHeHue
reHo()oH/a TOMYJALMA KaK »3JIEMEHTApHOE DSBOJIOLMOHHOE SBJICHHUE. 3aKOH
reHeruueckoro paBHosecus [xx. Xapau, B. BaitnOepra.

DneMeHTapHbie (aKTOphl (ABUKYIIME CHJIBbI) HBOJIOLMH. MyTallMOHHBIN
npouecc. KomOunatuBHas wu3MeHuMBOCTh. [lpelip TeHOB — ciyualiHble
HEHaNpaBJieHHblE M3MEHEHMsI 4YacTOT ayiesied B Homymsiuusx. OQdext
ocHOBaTend. IDggexm oOymuinounoco zoprviuwika. CHUdCEHUe 2eHemuiecKo2o
paznooobpazus: npudunsl u cieocmeus. llposenenue s¢pgpexma Opeiigha 2erog 6
oonvuwux U manvlx  nonyaayusx.  Murpauuud.  M3onsuus  mOMyJISLMi:
reorpaduyeckas (mpocTpaHCTBEHHAs), Oroaornyeckas (penpoyKTUBHAS).

EctecTBeHHbIil 0TOOp — HampaBiswiomuii ¢akrop sBoionud. DopMbl
€CTECTBEHHOTO  OTOOpa:  JBWXKYIIUWA, CTAOWJIM3UPYIOLIMNA,  pa3pbIBAOIIMIMA
(mm3pynTuBHbIi). [lomoBoil 0TOOp. BO3HMKHOBEHHE W HBOJIOLUS COLUAIBHOTO
MOBEACHUS )KUBOTHBIX.

[Tprcnoco0NeHHOCT,  OPraHU3MOB  KakK  pe3yibTaT  MHMKPOAIBOJIIOLIUU.
Bo3HukHOBeHHE ~ MpPUCNOCOOJIEHUH y  opranm3MoB.  Apomopdo3bl U
yuanoanantauuu. [lpumepsl npucnocoOieHuil y opraHu3mMoB: MOP(OJIOTHYECKUE,
busnonornyeckue,  OMOXUMHUYECKHE,  ToBeAeHYeckue.  OTHOCHUTEIBHOCTD
PUCTIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero xpurepum u CcTpykTypa. BumooOpazoBaHue Kak pe3ynbTar
MUKpOdBOMIOIMHU. M3omsius — kimodeBor (aktop BumgooOpazoBanusa. [lytu u
CIIoCOObI BUJI000pa30BaHMUS: aJIoNaTpUYECKoe (reorpaduueckoe),



CUMIATPUUIECKOE (3KOIOTUYECKOE), «MTHOBEHHOE (monuIIonIM3anus,
rudpuansaiys). JJIMTenbHOCTh 3BOTIOIUOHHBIX MTPOLECCOB.

Mexanu3mbl GOpMUPOBAHUS OMOJIOTHIECKOTO Pa3HOOOpa3Hsl.

Ponb  »BONIONIMOHHONM OHOJOTMKM B pa3padOTKE HAy4YHBIX METOJIOB
coxpaHeHusi 6ropazHo00pa3usi. MUKPOIBOMIONMS U KOIBOIIOIMUS Mapa3UTOB U UX
x03s51eB. MexaHu3mbl (POPMUPOBAHUS YCTOMUYMBOCTH K aHTUOMOTHUKAM U CIIOCOOBI
OOpBLOBI C HEM.

JdeMoHCcTpaMuA

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

Tabmuubl u cxembl: «MyTanmoHHass HM3MEHYUBOCTHY, «llomymnsiuonHas
CTPYKTypa BuAa», «Cxema mnposBiieHus 3akoHa Xapan—BaitnOepray, «/IBmwxkymine
CHJIBI 3BOJIOIUNY, «IDKOJIOTHMUECKas H30JSIUS MOMYyJSALUUNA CEBAaHCKON (dopenmy,
«['eorpapuueckass M30AMUS  JIMCTBEHHUIBl CHUOMPCKOW W JIMCTBEHHHULIBI
JaypcKoi», «IlomyssiuoHHbIE BOJIHBI YUCIEHHOCTH XUIITHUKOB U )KEPTB», «Cxema
JNEUCTBUS €CTECTBEHHOro o0TO0pa», «Popmbl OOpHOBI 3a CYIIECTBOBAHHUEY,
«MBaycrpuanbHblii MenaHu3mM», «JKuBble UCKoraembie», «[IOKpoBUTENBCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexnaromas OKpacka KUBOTHBIX»,
«Puznonoruueckue aaanrauuny», «lIpucnocoONeHHOCTh OpraHU3MOB U €€
OTHOCHUTENBHOCTBY, «Kputepuu Buma», «Buabl-nBoitHukn», «CTpyKTypa BUAa B
npupozae», «CrnocoObl BuaooOpazoBaHus», «l'eorpapuyeckoe BUA00Opa3zoBaHUE
TPEX BUAOB JaHMABIIIEH», «DKOJIOIMYECKOE BUI000PA30BAHUE BHUJIOB CHHUID),
«[Tonunnouael pacrenuiit», «KamycTHo-peaeuHbIil rTuOpUI.

O6opynoBanue: repdbapun pacTeHU, KOJUICKIIMA HACEKOMBIX, Uydelia MTUIL |
3Bepeil C MpuUMepaMu pa3IMYHBIX MPUCIIOCOOJICHUH, Yydella NTHIl W 3Bepei
pa3HBIX BHJIOB, TepOapuu pacTeHUN OJM3KUX BHUIOB, OOpPa30BaBIIUXCS
Pa3IMYHBIMU CIIOCOOaMHU.

JlabopaTtopnasi pa6ora «BplsiBIeHHEe W3MEHYMBOCTH Yy OCOOEH OJIHOTO
BHUJIA).

JlaGopaTtopnasi  pa6ora  «lIpucmocoOneHuss  OpraHu3smMOoB M HUX
OTHOCHUTEJbHAs LEIECO00Pa3HOCTDY.

JlaGopaTtopnass paGora «CpaBHeHHWE BHUJOB MO MOp(oIoruuecKkoMy
KPUTEPUIO».

Tema 3. Makpo3BoIIOUNS U €€ Pe3yJIbTaThl

MeTtonbl  M3ydeHHUs MaKpOldBOMIOIUHU. [lajmeoHTONIOrMYECKHEe  METO[IbI
uzydeHus: HBomoiuu. IlepexonHeie ¢GopMbl U (UIOTEHETUYECKUE  PSIIbI
OpraHU3MOB.

buoreorpaguyeckue Metonsl u3yudeHus sBomronuu. CpaBHeHHe GIOpBl U
dbayHbl MaTepuKoB U OCTpOBOB. buoreorpaduyeckue obmactu 3emun. Bumpl-
SHAEMUKHU U PEIUKTHIL.



OMOpPHUONOrHYECKUe U CPABHUTEIHLHO-MOP(OIOTHIECKHE METOAbl U3YUEHUS
IBONIIOLMU. ['€HEeTMYeCKMe MEXaHU3Mbl 3BOJIOLHMH OHTOI€HE3a M IOSIBICHUS
HBOJIIOLMOHHBIX ~ HOBIIECTB. [ OMOJOrMYHBIE W  AQHAJIOTMYHBIE  OPraHbl.
PynuMeHntapubsle  opraHbl W aTraBuU3Mbl.  MOJEKYISIPHO-TEHETUYECKHE,
OMOXMMHUYECKHE W  MaTeMaTHYEeCKUE  METOJbl  W3Y4YeHUsS  HBOJIIOIUU.
['omonoruunsle reHbl. COBpEMEHHBIE METOABI MOCTPOEHUS (UIOr€HETUYECKHUX
JI€PEBBEB.

XPpOMOCOMHBIE MyTallUH U 3BOJIFOIUSI TEHOMOB.

OO01mMe 3aKOHOMEPHOCTH (MpaBuiia) 3BOJOUMU. [IpuHyun cmenvl yHKYuU.
HeobOpatumocTs 3BoMoNMH. AJanTUBHas paauanus. HepaBHOMEpPHOCTH TEMIIOB
ABOJIIOLIU Y.

JleMoHCTpanun

[Toptpets: K. M. bap, A. O. KoBanesckuii, @. Mromiep, 3. ['ekkenb.

Tabmunpl u cxembl: «OUIOTEHETUYECKUN PAJl JIOMIAAN», «ApPXEONTEPUKC,
«3Bepo3yObie  smiepb»,  «Creromnedans»,  «Pununodurtsr»y,  «CemeHHbIE
NanopoTHUkn», «buoreorpapuueckne 30HBI 3emun», «Jlpei) KOHTHHEHTOBY,
«Penuktey, «HadanpHble cTaauu 53MOPUOHAIBHOIO PA3BUTUS MO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYHBIE W aHAJOTMYHBIE OpraHby, «PyIHMMEHTHI,
«ATaBU3MBI», «XpOMOCOMHBIE HAOOpHI 4YEJOBEKa M IMIUMIaH3e», «lJIaBHBIE
HaITpaBJICHUS 3BOJIIOIUNY, «O0I1IHe 3aKOHOMEPHOCTH 3BOJIFOLII.

OO6opynoBaHue: KOJJIEKIIMU, TrepOapuu, MYyJSKH HMCKOIMAEMbIX OCTAaTKOB
OpPTraHU3MOB, MYJISI>KM TOMOJIOTHYHBIX, AHAJIOTUYHBIX, PyJAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKIIUN HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHE )KU3HU HA 3emJie

HayuHble TUMoTe3bl NPOUCXOXKIACHUS >KU3HUM Ha 3emie. AOUOTeHe3 W
naHcrepmusi. [JloHayuHble IpeACTaBICHUs O 3aPOKICHUU JKU3HU (KPEALMOHU3M).
['unore3a NOCTOSSHHOTO CaMO3apOsKICHUS )KU3HU U €€ ONpOBEpKeHHE ornbiTamMu .
Penu, JI. Cnannannanu, JI. [lactepa. [IpoucxoxaeHue >xu3H1 U aCTPOOMOIIOTHS.

OcHOBHBIE JTallbl HEOPTraHUYECKON JBOJIIOLIUH. [InanerapHas
(reonmoruueckasi) SBOJIOINUSA. XHUMHUYECKass OHBOJIONMSA. AOUOTEHHBIM CHHTE3
OpraHnyeckux BemecTs n3 Heopranndeckux. Omeir C. Mumrepa m I'. Opm.
OOpazoBanue mnonuMepoB u3 MoHoMmepoB. KoanepsarHas rumore3a A. W
Omnapuna, TumoTe3a nepBuyHOro Oynpona JIx. XomnaeitHa, TeHeTUYECKasi TUTIOTe3a
I'. Ménnepa. Pubosumsl (T. Yek) m rumoreza «mupa PHK» VY. T'mnbepra.
dopMupoBaHuE MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

Hctopust 3emumm u Meroasl €€ u3zydeHus. Vckomaemple OpraHU4ecKue
octaTkd. ['eoxponosoruss u e€ wMeronapl. OTHOcUTENbHass H aOCOIIOTHAsS
reOXPOHOJIOTHs. I'€0XpOHOIOrHYecKast KaJla: 30HbI, 3pbl, HEPHOBI, SITOXH.



HauvanbHbie 3Tanbel opraHudeckod »sBoiaonud. [losgBieHne u 3BOIOLUA
MEPBBIX KJIETOK. DBOMIONUSA MeTabonm3Ma. BO3HUKHOBEHHE TEPBBIX SKOCHUCTEM.
CoBpeMeHHbIe MUKPOOHbIE OMOIIIIEHKU KaK aHaJOT MEepPBbIX Ha 3emiie COOOIIECTB.
Crpomaronutsl. [IpokaprOTHI U 3yKapUOTHI.

[IpoucxoxieHue 3ykapuoT (CUMOMOTeHe3). DBOJIIOIIMOHHOE MMPOUCXOKICHHE
BUpYCcOB. [IpoucxoxaeHne MHOTOKJIETOYHBIX OpPraHu3MoOB. BO3HUKHOBEHHE
OCHOBHBIX TPy MHOTOKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIE 3Tallbl 3BOJIONMU BbICIINX pacTeHU. OCHOBHBIE apoOMOPGO3bI
pactenud. Beixonm pacteHuit Ha cymry. [losiBieHHE CIIOPOBBIX pPACTEHUW U
3aBoeBaHre uMU cymu. CemeHHble pacTeHHs. [IpoHCXOXKIeHHE LBETKOBBIX
pPaCTCHUM.

OCHOBHBIC 3Talbl JBOJIONUH >KUBOTHOTO Mupa. OCHOBHBIC apoMOpPGhO3bI
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX
tunoB. [lepBble XOpAOBBIE KUBOTHBIE. JKH3Hb B BOJAE. DBOJIONUA TO3BOHOYHBIX.
[Ipoucxoxnenue ampubuii u pentwmid. IIporncxoxaeHrne MIEKONUTAIOUIMX U
ntuil. [lpunnun kimrodeBoro apomopdosza. OcBoeHHE OEClO3BOHOYHBIMH U
MO3BOHOYHBIMHU KUBOTHBIMU CYIIIH.

Pa3utne xu3HM Ha 3eMje MO 3paM W MepuoiaM: apxeu, MPOTEPO30i,
najgeo3oi, Me3030M, KaitHo30¥. OOmas xapakTepucThuka KiuMara U
reoJornyeckux mnpoieccoB. [losiBieHME M pacUBET XapaKTEPHBIX OPTraHU3MOB.
VYrieoOpa3oBaHue: €ro yCcloBUs U BIUSHUE HAa Ta30BbIi cOCTaB aTMOC(eEpHI.

MaccoBble BBIMUPAHUSI — 3KOJIOTMYECKHE KPU3UCHI MPOUUIoro. IIpuunHel u
CJIEICTBUS MAacCOBbIX BbIMUpaHUil. COBPEMEHHBIM 3KOJIOTUYECKUN KpPHU3UC, €ro
ocobennoctu. [Ipobrema coxpanenus 6mopasHooOpas3ust Ha 3emiie.

CoBpeMeHHas cucrteMa opraHudyeckoro mupa. [IpuHuumnel knaccupukanuu
opranu3MoB. OCHOBHBIE CUCTEMATUUYECKHUE TPYIIIBI OPTaHU3MOB.

JlemoHcTpanuu

[Toptpetsl: @. Penu, JI. Cnammanuanwm, JI. Tlactep, 1. . Meunnkos, A. U.
Omnapun, JIx. Xonaenn, I'. Ménnep, C. Munnep, I'. IOpnu.

Tabnuie! u cxemsl: «Cxema omnbita @. Penny», «Cxema onwita JI. [1actepa no
M3YUYCHUIO CaMO3apoXKIeHUsl Xu3HW», «Cxema ombita C. Mumiepa, I'. FOpuy,
«JTanbl  HEOPraHWYECKOW  HJBONIOUUW», «['€OXpOHOJIOrMYecKas  IIKajay,
«HauanpHble 3Tanbl OPraHUYECKON IBONIONUNY, «Cxema 00pa3oBaHUSI DYKapHUOT
nyTéM cumoOuorenesa», «Cucrema KuUBOW mpupoabl», «CTpoeHue BHUpPYCay,
«Apomopdossl  pacteHuit», «PunmoduTh», «OIHOKIETOYHBIE BOJOPOCINY,
«MHOTOKJIeTOUHbIE BOAOpoCHNY», «Mxu», «llamopoTHukm», «l'onocemMeHHbIE
pactenusi», «Opranbl I[BETKOBBIX pacTeHui», «(Cxema pa3BUTUS KUBOTHOIO
Mupay, «Apomopdossl KUBOTHBIXY», «lIpocteiimme», «KumedHomnomocTHbIEY,
«IInockue 4EPBUY, «HneHucToHoruey, «PBIOBIY, «3€MHOBOJIHBIEY,



«IIpecmbikaromuecs», «lItuuspy, «Muekonuraromue», «Pa3Buthe Xu3HM B
apXeuckou spe», «Pa3BuTHe )XKU3HU B NMMPOTEPO3OMCKOU 3pe», «Pa3BuTue XKu3HU B
IIaJIC030MCKOU 3pe», «Pa3BuThe KU3HU B ME3030MCKOM 3pe», «Pa3BuTne XKu3HU B
KaitHO30MCKOM 3pe», « COBpEMEHHAsl CUCTEMa OPraHUYECKOTO MUPay.

O6opynoBanue: repObapuu pPACTEHUM pa3IMYHBIX OTHAENOB, KOJUICKIIMH
HACEKOMBIX, BIIAKHBIE MPENApaThl KUBOTHBIX, PAKOBHUHBI MOJUTFOCKOB, KOJUIEKIIUH
WUTJIOKOXKHX, CKEJEThl IMO3BOHOYHBIX JKMBOTHBIX, Yyyejla NTHULl U 3BEpEW,
KOJUIEKIIMM OKAMEHEJIOCTEM, IOJE3HBIX HCKOMAEMBbIX, MYJBSIKH OPTraHUYECKHUX
OCTaTKOB OPTaHU3MOB.

BupryanbHasa  sa0oparopHas paGora «MopenupoBaHUE — ONBITOB
Muiepa—tOpu 1o u3y4eHut0 abMOT€HHOIO CHHTE3a OPraHUYECKUX COETMHEHHUI B
NEPBUYHOI aTMochepe».

JlabopaTtopnasi paGora «/3yueHue M omnHMcaHuWE MCKONAEMbBIX OCTAaTKOB
JPEBHUX OPTraHU3MOB).

IIpakTnueckass padora «M3ydyeHne O0COOCHHOCTEH CTPOCHUSI PaCTECHUM
Pa3HBIX OTAEIIOB).

IIpakTnueckass padora «3yueHre oCOOEHHOCTEW CTPOCHUSI TTO3BOHOYHBIX
YKUBOTHBIX».

Tema S. [IpoucxoxkaeHue 4eji0BeKa — AHTPOIIOr eHe3

Pa3znensl u 3agaun aHTPONOIOTHU. METOIBI aHTPOTIOJIOTUH.

CraHoBIEHHE TPEACTABICHUN O IMPOUCXOXKICHHM YEJIOBEKA. PenmrunosHeie
BO33peHus. COBpEMEHHbIE HAYYHBIE TEOPUH.

CX0ZCTBO 4en0BeKa ¢ JKUBOTHBIMU. CHCTEMAaTHUYECKOE MOJIOKEHUE YEIOBEKA.
CBugerenbcTBa  CXOACTBA  YEJOBEKA C  JKUBOTHBIMU:  CPaBHUTEIIBHO-
MOpGOIOTHYECKHE, AMOPHUOJIOTHYECKHE, (hU310I0r0-OMOXUMHUYECKHUE,
noBeieHueckre. OTanyus 4enoBeKa OT KUBOTHBIX. [IpsIMOXOXKIEHNE U KOMIUIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. PazBuTHe roJOBHOrO MO3ra U BTOPOM CUTHAJIBHOMU
CUCTEMBI.

JIBrokymue cuiibl ((akToOpbl) aHTPONOreHe3a: OMOJIOrHYecKre, COluaIbHbIE.
CooTHolIeHNE OMOJOTUYECKUX U COLUUATIBHBIX (DAKTOPOB B aHTPOIIOT€HE3E.

OCHOBHBIE CTaJAMM AHTpOIOreHe3a. PaHHHME 4YenoBEeKOOOpa3Hble O00€3bSHBI
(IPOKOHCYJIBI) M PaHHUE TTOHTUIBI — OOIITHE MPEIKH YeIOBEKOOOPa3HBIX 00€3bsH 1
JroJie. ABCTPaTONUTEKU — JBYHOTHE MpeAKH Jtofeh. YUenoBeK yMenbli, repBbie
M3TOTOBJICHUS OPYIUM TpyAa. UenoBek NpsIMOXOAALIMNA U IEPBBIMA BBIXOJ JIKOJAEH
3a mnpenensl  Adpuku. YenoBek reiaenbOeprckuilt — 0o0mMMM  MpesoK
HEAHJEPTAJIBbCKOTO YEJIOBEKA M YEJIOBEKA PasyMHOro. YenoBeK HeaHAEpTalbCKUN
KaK BHJ JIIOJEH XOJOAHOTO KJIMMaTra. YeloBeK pa3yMHbIM COBPEMEHHOIO THIIA,
JICHUCOBCKUM YEJIOBEK, OCBOCHHME KOHTHHEHTOB 3a mpenenamMu Adpuku.
[TaneoreneTrka u NajgeoOreHOMHUKA.



OBOMIONMS COBPEMEHHOTO YeloBeKa. EcTecTBEHHBI OTOOpP B MOMYJNSLMSIX
yenoBeka. MyTalmoHHBIH mporecc U noaumopdusmM. [lomymsiuoHHbIE BOJHBI,
npeiid reHoB, murpanus U «d(pQPeKT oCHOBATENS» B MOIMYISIUIX COBPEMEHHOTO
YEJI0BEKA.

Uenoseueckne pacel. [loHsatue o pace. bonpmme pacel: €BpONeoOugHas
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUANIbHASs),  MOHTOJOWAHAsS
(a3maTcko-aMepuKaHcKas). BpemMs u myTu paccelieHHs 4YelOoBeKa IO IJIaHETe.
EnuHcTBO  dyenoBeueckux — pac. HaydHas  HECOCTOSTENBHOCTh  pacu3Ma.
[IpucnocoOeHHOCTh YeoBeKa K pa3HbIM YCIOBUSIM OKpYXKAlOUIEH Cpebl.
Bnusnue reorpaduueckoil cpeapl W Apeiida reHoB Ha Mopdosoruio u
(bu3MONOTHIO YeTIOBeKa.

MexauciuIuiMHapHble  MeToAsl B ¢u3mdecko  (OMOJOTHYECKON)
AHTPOIIOJIOTMHM.  OBOJIOLHMOHHAS  AHTPONOJIOTHS ¥ MAaJCOAHTPOIOJIOTHS
YeJIOBEUECKUX NOIMYJSUui. bruoconnanbHble HCCIEN0BAaHUSA MPUPOJABI YEIOBEKA.
HccnenoBanre KO3BOTIOLMH OMOJIOITMYECKOr0 M COLMAIBLHOTO B YEJIOBEKE.

JleMoHCTpauun

[Toptpersr: Y. lapsun, JI. Jluku, . . Porunckuii, M. M. I'epacumos.

Tabmunp! 1 cxembl: «MeToIbl aHTPONOJOTun», «['0JJIOBHON MO3T uerIoBeKay,
«YenoBekooOpa3Hble 00€3biHb, «CKeNeT YeaoBeKa M CKEJeT IIMMIIaH3e»,
«PyIMMEHTBI M aTaBU3MBbD», «J{BHKyLIUE CUJIBI AHTPOIIOTE€HE3a», « IBOIIOLUOHHOE
IpPEBO  YENOBEKa», «ABcTpamonurek», «UYenoBek  ymenslit», «Yenosek
IPAMOXOIAIIMIY, «JleHucoBckui yenoBek» «Heanaepranpup», «KpoMaHbOHIBDY,
«IIpenku yenoBeka», «Tarbl HIBOJIFOLUHN YEJTOBEKA», «Packl yenoBekay.

O6opynoBaHue: MYJSDKH — OKaMEHEJIOCTeH, TIPeAMETOB MaTepualibHOU
KyJIbTYphl ~TIPEIKOB YeEJIOBEKa, penpoaykuuu (dororpaduu) KapTUH C
MU(DOTOTHYECKUMH W OHOJEHCKUMH CIOKETaMHM TPOMCXOXKICHHUSI YEJOBEKa,
¢doTtorpaduu HaX0JOK UCKOMAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YeJIOBEKa, MOJIEIb
yeperna 4YejJoBEKa M 4epena IIMMIIAH3€, MOJENb KHUCTH 4YEJIOBEKAa W KUCTH
HIMMIIaH3€, MOJEIIA TOpCa MPEAKOB YEJIOBEKa.

JlaGopaTopnasi padora «l3yueHne OCOOEHHOCTEW CTPOEHHUS CKeJeTa
YEJIOBEKA, CBA3AHHBIX C MPSIMOXO0XKICHUEM).

IIpakTnueckas padora «/3yyeHre SKOJIOrMYECKUX aJalTalNil YeIIOBEKay.

Tema 6. Jxkosorusi — Hayka O B3aMMOOTHOULICHHSIX OPraHU3MOB M
HA/IOPraHU3MEHHBIX CHCTEM C OKPY:KAKOLIeH cpe1oi

3apoxaeHre U pa3Butue 3kojoruu B Tpyaax A. I'ym6onbara, K. @. Pynbe,
H. A. CeepuoBa, J. I'ekkensi, A. Tencnu, B. H. Cykauéna. Pa3gensl u 3amauun
9K00TuH. CBSI3b SKOJIOTUU C IPYTUMH HAyKaMH.



Metonsl sxonoruu. I[loneBbie HaOmOAECHUA. DKCIEPUMEHTHI B HKOJIOTHU:
npupojHble U JabopatopHble. MonaenupoBaHHE B JKOJOTUHA. MOHHUTOPHHT
OKpY’KaroIIEH Cpeibl: JIOKAIbHBIN, peTUOHATBLHBIN U TJI00ATBHBIIH.

3HaYeHUE DOKOJIOTMYECKMX 3HAHUM I YEJIOBEKa. DKOJOTHYECKOE
MHPOBO33pPEHNE KaK OCHOBA CBS3€Hl YENOBEYECTBA C NMpUpoaoi. PopmupoBaHue
HKOJIOTUYECKOM KYJIBTYPhI U SKOJIOTHYECKON IPaMOTHOCTH HACEIEHUS.

JleMoHCTpanun

[Toptpetsi: A. I'ym6onbar, K. ®@. Pynbe, H. A. Cesepiios, 2. ['exkenb, A.
Tencnu, B. H. Cykaués.

Tabmuubl u cxembl: «Pazgensr sxonorun», «Metoasl skonoruny, «Cxema
MOHUTOPHUHIA OKPYKAIOIIEN CPEIbI».

JlabGopaTopHuasi padora «3yuenue METOJ0B AKOJIOTUYECKUX
UCCIICIOBAHUI.

Tema 7. Opranu3msl u cpeaa 0OMTAHUA

DKOJIOTHYECKHE (PaKTOPbl U 3aKOHOMEPHOCTH UX nenctus. Kiaccupukanms
HKOJIOTHYECKUX (DAKTOPOB: aOMOTHUECKUE, OMOTHUECKHUE, aHTpOIIOreHHbIe. O0ume
3aKOHOMEPHOCTH AEHCTBUS 3KoJIoTHUecKuX (akrtopos. IIpaBuno munumyma (K.
[npenrens, 0. JInbux). TonepaHTHOCTh. DBpUOUOHTHBIE W CTEHOOHMOHTHBIC
OpraHU3MBl.

Abuotnueckue (¢akrtopel. CBeT Kak sKonorudeckuil akrtop. JleiicTBue
pPa3HbIX YYAaCTKOB COJIHEYHOT'O CHEKTpa Ha OPraHU3Mbl. DKOJIOTMYECKUE TPYMIIbI
pacTeHUH M JKUBOTHBIX II0 OTHOIICHHMIO K cCBeTy. CUTHaJbHAas poOJIb CBETA.
doTonepruoau3M.

Temmneparypa kak oskojormdeckuid (axrop. [eiicTBue TemmepaTypbl Ha
opraHu3Mbl. [IoMKWIIOTEPMHBIE U TOMOMOTEPMHBIE OPTAaHU3MBL. JDBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxuocts kak skonorumdeckuid ¢aktop. Ilpucrnocobnenus pacteHuilt K
noJiIepKaHuio BoJgHOro OanaHca. Knaccudukanusi pacTeHHM MO OTHOILEHUIO K
Boze. [IpucnocoOneHust KUBOTHBIX K U3MEHEHUIO BOJHOTO PEXKUMA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAsl, HA3€MHO-BO3JYIIHAs, MOYBEHHA,
riyOMHHasT  TOANOYBEHHAs, BHYTpUOpraHu3MeHHas.  Du3uko-xumuyeckue
0COOEHHOCTH cpell oOuTaHusi opranu3MoB. [IpucrnocoOsieHus OpraHu3MOB K
YKU3HM B pa3HbIX Cpelax.

buonornyeckue putmbl. BHemHue W BHyTpeHHUE pUTMBI. CyTOYHBIE H
roJu4yHble PUTMBL. [IpHUCHIOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHMSIM
YCJIOBHM KU3HMU.

Kusnennsie Qopmbl opranuzMoB. [loHsiTHe O JKU3HEHHOW (Qopme.
XKuznennole POpMBbI pacTeHUM: AepeBbs, KyCTAPHUKU, KYCTAPHUUKU, MHOTOJIETHHE



TpaBbl, OJHOJETHHE TpaBbl. JKW3HEHHBIE (POPMBI IKUBOTHBIX: THUIPOOHMOHTHI,
re0OUOHTHI, a9pOOHOHTHI. OCOOCHHOCTH CTPOSHHUS U 00pa3a KU3HHU.

buotnueckune (bakTopsI. Bunpr  OMOTMYECKMX  B3aUMOJEHCTBHIL:
KOHKYPEHIUsI, XUIIHUYECTBO, CUMOKO03 U ero (opmel. [lapasutusm, koomnepaus,
MyTYyaju3M, KOMMEHCAIU3M (KBapTUPAHTCTBO, HaxJieOHM4ecTBO). Hetpoduueckue
B3aUMOJICUCTBUS  (Tomm4eckue, (Qopudeckue, ¢adbpuueckne). 3HAUYCHUE
OMOTHYECKUX B3aMMOJCUCTBUM JJIsI CYIIECTBOBAHUSI OPraHU3MOB B Cpele
obutanus. [IpuHIUT KOHKYPEHTHOTO UCKIIOYEHUSI.

JdeMoHCcTpaIMuA

Tabmuubl U cxembl: «Jkonorudyeckue @axrtopb», «CBETOBOM CIEKTpY,
«IKOJIOTUYECKUE TPYIIIHI KUBOTHBIX MO OTHOIICHUIO K CBETY», «TeminoKkpoBHbIE
KUBOTHBIC», «XOJOJAHOKPOBHBIE >KUBOTHBIE», «DuU3HMONOrHUECKUE aaanTaluu
KUBOTHBIX», «Cpenpl OOWTaHUS OpraHu3MoB», «buoJIOTHYECKHEe PUTMBIY,
«Kuznennole  Qopmbel  pactenmity, «KuzHeHHbIE  (GOPMBI  KUBOTHBIXY,
«IKOCHUCTEMA IUPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA XBOMHOIO Jiecay, «Llenu
NUTaHUs, «XulHudecTBoy, «llapasutuzm», «KoHkypeHuus», «CumMOnos3y,
«KommeHncanuzmy.

O6opynoBanue: repbapud pacTeHUW W KUBOTHBIX, MPUCIHOCOOICHHBIX K
BIUSHUIO PAa3UYHBIX OSKOJOTUYECKUX (PAKTOpOB, repdapuu CBETOIOOUBBIX,
TEHEJIFOOMBBIX M TEHEBBIHOCIUBBIX PACTCHUM, CBETOJIOOUBBIC, TCHEIIOOUBHIC U
TEHEBBIHOCJIMBBIE KOMHATHBIC PACTECHUSI, repOapuu U KOJUICKIIMHU TETUI0JIFOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PACTEHUM, Uydesia MTHUIl U 3Bepel, repOapuu
pacTeHull, OTHOCSIIMXCA K TUrpoduTaM, kcepoduram, Me30puTaM, KOMHATHBIC
pacTeHusl JaHHBIX TPYII, KOJJIEKIIMHA KUBOTHBIX, OOUTAIOIIUX B Pa3HBIX cpeiax,
repObapud Y KOJUICKIIMM PACTEHUN U JKUBOTHBIX, OOJIAalONIUX YepTaMu
MPUCIIOCOOJICHHOCTH K CE30HHBIM M3MEHEHUSIM YCIOBUM JKM3HU, repOapuu u
KOJUICKIIUU PACTEHHM M >KUBOTHBIX PA3UYHBIX KU3HEHHBIX (POPM, KOJUICKITUU
YKUBOTHBIX, YUACTBYIOIIMX B PA3JTMYHBIX OMOTUUYECKUX B3aUMOJCHCTBUSIX.

JlaGopaTopnasi paGora «BpisBIeHHE NPUCTOCOOJIEHUNM OpPraHU3MOB K
BIIMSIHUIO CBETA.

JlaGopaTopnasi paGora «BpisBIeHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPhI».

JlabopaTopnasi pa6ora «AHATOMUYECKHE OCOOCHHOCTH pACTCHUN U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. IKo10rusi BUAOB U MOILYJISA UM

OKOJIOTUYECKHE  XApPaKTePUCTUKU  TOIMYJISLUH. [Tonynsiust ~ Kak
Oounonornyeckas cucrema. Poib HEOTHOPOMHOCTH Cpelibl, (PU3NIecKux 6ApbepoB U
0COOEHHOCTEH OMOJIOTHH BUIOB B (DOPMUPOBAHUH MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyysiiuii. OCHOBHBIE TIOKa3aTedW TMOMYJSIUU: YHUCIEHHOCTh, IUIOTHOCTb,



BO3pDaCTHAas M IIOJIOBasl CTPYKTYpa, POXKIAEMOCTb, IPUPOCT, TEMII POCTa,
CMEPTHOCTb, MUTPALIUSL.

Dkosioruyeckas CTpykrypa nonyssinuu. OleHKa YUCIECHHOCTH TOIMYJISIUHN.
JvHaMmuka nmonynsiuud U €€ peryyanus. bHOTHYeCcKui MOTEHUHAN MOIMYJISIIUU.
MopenupoBaHue TUHaAMHUKU NOMyIsiuud. KpuBble pocTa YUCIEHHOCTH MOMYISLNAHN.
KpuBble BbDKMBaHUSA. Perynsius YWCICHHOCTH MOMYJSAIUNA: POk (HaKTOPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT IJIOTHOCTH. JKOJIOTMYECKHUE CTPATETUH BUOB (I- U
K-ctparerun).

[Tonsitue 00 sKoNOrMYecKoil Huie Bujaa. Mectoobutanue. MHoromepHas
MoJenb dKosiornyeckon Humun Jx.M. XarunHcoHa. Pa3mepbl 3KOI0rM4ecKOu
Hu. [loTeHnmanpHas u peanu3oBaHHAs HUIIM.

Bun xak cucrema nomynsinui. Apeansl BUAOB. BHIBI M MX KM3HEHHBIE
CTpaTeruu. JKOJIOTMYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTM TIOBEJICHUS W MUrpaluid >KUBOTHBIX. buoiormdeckue
VMHBA3UU YYKEPOJHBIX BUJIOB.

JleMoHCTpauun

[Toptper: Ix. . XaTunHCOH.

Tabmuubl U cXeMmbl: «JKOJOTHYECKHUE XapAKTEPUCTHKU MOMYJISLIUNY,
«IIpocTpaHcTBEHHass  CTpyKTypa  mnomyisiqum», «Bo3pacTHble  NMHUpPaMHJIBI
nonysnun», «CKOpPOCTh  3acelieHUs MOBEPXHOCTH  3€MJIM  Pa3IUYHBIMU
opranuzmammn», «Mogensb 3xonorudeckort Humu Jx. M. XaTunHcoHay.

O6opynoBanue: repdapun pacTeHUM, KOJJICKIIUU )KUBOTHBIX.

JlabopaTtopHnasi pabora«lIpucnoco6ieHus: ceMsiH PaCTCHHUI K pacCeICHUION.

Tema 9. Jxosorust coodmEecTB. IKOJIOrHYECKHE CHCTEMBbI.

CooOmectBa opraHu3MoB. buoneHo3 u ero crpykrypa. CBsizu Mexnay
OpraHu3MaMH B OHOLIEHO3E.

Okocucrema kak otkpbitas cuctema (A. Jkx. Tencnu). dyHKIMOHATBHBIC
OJIOKM OpPraHM3MOB B JKOCHUCTEME: MPOJIYIEHThI, KOHCYMEHTHI, PEIYyIICHTHI.
Tpoduueckne ypoBHu. Tpoduueckue uenu u cetu. AOHOTHYECKHE OJIOKH
skocucteM. [TouBbl 1 Wbl B 3kocucTeMax. KpyroBopoT BelEeCTB U MOTOK SHEPTUH
B DKOCUCTEME.

OcHOBHBIE  TIOKa3aTelau  dKocucTeMbl. buomacca u  mpoaykuus.
DKOJIOTUYECKHE MUPAMUIBI UCel, OMOMACChI 1 SHEPTHH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. Daykmyayuu.
HamnpapieHHbie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — cCyKieccuu. llepBuuHbie U
BTOPUYHBIE CYKIIECCUM W MX TMPUYUHBI. AHTPOIOIE€HHbIE BO3JCUCTBUS Ha
cykneccuu. KimmmakcHnoe coo0OmiectBo. bropaznoobpasue u moiaHoTa KpyroBopoTa
BEII[ECTB — OCHOBA YCTOMYNBOCTH COOOIIIECTB.



[IpupoaHbIe 3KOCUCTEMBL. JKOCUCHEMbL 03ED U peK. DKocucmembl Mopeti u
oxeanos. Ixocucmemvl MYyHOp, 1€CO8, CMenel, nyCmbitb.

AHTpONIOr€HHBIE HKOCUCTEMBI. ATrposKkocucTeMa. ArpoueHo3. Pazmmuus
MEXy aHTPOIIOT€HHBIMH U MPUPOTHBIMHU YKOCUCTEMaMHU.

YpboskocucreMbl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. [opojckas
bnopa u ¢ayna. CuHaHTpomm3aius TOpPOJACKOW QayHbl. buonormueckoe wu
X035MCTBEHHOE 3HAUYECHUE arPOIKOCUCTEM B YPOOIKOCHCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUI OPraHU3MOB B
sKkocuctemMax. Ponb kackaonoco 3ggexma u 6udo8-30ughpukamopos (Kirouesvix
6U008) 8 yHKYUOHUpOoBanuu 3Kocucmem. IlepeHOC SHEPTHUU U BEIIECTB MEXTY
CMEXKHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, OMYJISIIAN U 3KOCUCTEM
B YCJIOBHSIX €CTECTBEHHBIX M AaHTPOTIOTEHHBIX BO3JICHCTBHIA.

Mexanuzmoi 8030elicmeus 3aepA3HEHUll  PA3HbIX munos Ha
CcyOOpeaHUu3MeHHOM, OP2AHUIMEHHOM, NONYIAYUOHHOM U IKOCUCTNEMHOM YPOBHSX,
OCHO8bl  9KOJI02UHECKO20  HOPMUPOBAHUS — AHMPONO2EHHO20  8030€UCMBUs.
MeTom010THs MOHUTOPHUHTA €CTECTBEHHBIX U aHTPOITOTCHHBIX 3KOCHCTEM.

JleMoHCTpauumn
[Toptper: A. JIx. Tencnu.
Tabmunpt  u cxembl:  «CTpykTypa  OMOLEHO3a»,  «ODKOCHUCTEMA

HIMPOKOJIUCTBEHHOTO JIecay, « IKOCUCTEMA XBOMHOTO Jiecay, «DyHKIIMOHAIIbHBIC
TPYINbl OPraHU3MOB B 3KOCUCTEME», «KpyroBopoT BEIIECTB B 3IKOCHUCTEMEY,
«llenu nutanus (macTOMIIHAS, TETPUTHAS)», « DKOJIOTHUECKAsT TUPAMHIA YUCEID,
«IKonoruyeckas mupamusia OMOMACChI», «IKOJIOTHUECKass MUpaMUa SHEPTUNY,
«O0pazoBanue 6onota», «IlepBuunas cykueccus», «BoccTaHoBieHue jeca mocie
noxapa», «IKocucrema 03epay», «ArpoueHos», «KpyroBopoT BEHIECTB U MOTOK
SHEPIruM B arpoiieHo3e», «[Ipumepsl ypOboskocucTeM.

O6opynoBanue: repbapuu pacTeHU, KOJUICKIIMA HACEKOMBIX, Uydelia MTHIL |
3Bepeit, repOapuu KyJIbTYpPHBIX U TUKOPACTYIIUX PACTCHUM, aKBAPUYM KaK MOJIENb
HYKOCHUCTEMBI.

IIpakTnueckas padora «/3yduenue u onucanre ypo03KOCUCTEMBI».

JlaGopaTopnasi pa6ora «l3yuenue pazHOOOpa3usi MEJIKUX TMOYBEHHBIX
YJICHUCTOHOTHUX B PAa3HBIX SKOCHUCTEMAX).

IKCKYypeHusi «DKCKypCHUsl B TUIUYHBIN OmoreorieHo3 (B ayOpaBy, OEpe3HSsK,
€IbHUK, Ha CYXOJ0JIbHBIN UM TTIOMMEHHBIN JIYT, 03€p0, OOJIOTO)».

IKCKYpcUsi «DKCKYpCHUsl B arpodKOCHCTeMy (Ha Mojie WIM B TEIUIMYHOE
XO03MCTBO)».

Tema 10. buocdepa — riodanbHas IKOCUCTEMA

buochepa — obmemnnanerapHas o0ojiouka 3eMIIH, TNI€ CYIIECTBYET WIIH
CyILLECTBOBaJA KU3Hb. PazBuTHe npezacTaBieHuil o ouochepe B Tpyaax J. 3rocca.



VYuenue B. U. Bepnaackoro o 6uochepe. O6mactu 6mochepsr u e€ coctan. Kupoe
BEIIECTBO OHOc(hepsl U ero PyHKIIHH.

3aKOHOMEPHOCTH CymiecTBOBaHUs Onocdeprl. OcoOeHHOCTH OHMOCheEphl Kak
rio6abHOM 3K0cUCcTeMBbL. JMHamuueckoe paBHoBecue B Ouocdepe. KpyroBopotsl
BEIIECTB U OMOT€OXMMHUYECKUE IUKIIBI (YIiiepoja, a3oTa). PUTMUUHOCTE sIBIEHUMN
B Omocdepe.

3onanbHOCTh Ouochepnl. [lonstre o Ouome. OCHOBHBIE OUOMBI CYIIIH:
TYyHJIpa, XBOMHBIE Jieca, CMEIIaHHbIE U MIMPOKOIUCTBEHHBIE Jieca, CTEIH, CABAHHBI,
MyCTBIHU, TPOMUYECKHUE JIeca, BRICOKOTOPhs. KiinMar, pacTuTenbHbIi U )KUBOTHBIH
MHUP OMOMOB CYIIIH.

CtpykTypa u (QyHKIHS )KHBBIX CUCTEM, OIICHKA WX PECYPCHOTO MOTEHITHAA U
ounochepHbIX QyHKINHA.

JlemoHcTpanuu

[Toptpetsl: B. . Bepnanckuii, 3. 3rocc.

Tabmuubl u cxembl: «I'eocdepsl 3emnn», «KpyroBopoT azota B mpuUpone»,
«KpyroBopoT yriepona B mpupose», «KpyroBopoTr kuciaopojga B TPHUPOJIEL»,
«KpyroBopoT Boabl B mpupoae», «OcHOBHbIe OMOMBI cymmny, «Knumaruyeckue
nosica 3emnn», «TyHapay, «Talray, «Cmemanueiii gec», «ILIupokoancTBEHHBIM
aecy, «Cremnby, «CaBanHay, «IlycTeiasy, « Tponuyeckuii gecy.

O6opynoBaHue: repoapuu pacTEHUN pa3HbIX OMOMOB, KOJUICKIIUH KUBOTHBIX.

Tema 11. YesnoBek u oKpy:xa0Ias cpeaa

DKOJIOTUYECKHE KPU3UChI M UX MNpUYMHBL. Bo3aelcTBue YelloBeka Ha
ouocdepy. 3arpssHeHne Bo3AymHOM cpenpl. OxpaHa Bo3ayxa. 3arps3HEHHE
BOJHOM cpeabl. OxpaHa BOAHBIX pecypcoB. Pazpymienume mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. 3MeHeHue KiuMara.

AHTpOIIOTEHHOE BO3JICMCTBHE HA PACTUTENBbHBIA U KUBOTHBIA Mup. OxpaHa
pPacCTUTENILHOTO W >KUBOTHOTO Mupa. OCHOBHBIE MPUHLMIBI OXPaHbl MPUPOBL.
Kpacasie xHuru. Oco0o oxpansembie npupojansie Ttepputopun (OOIIT).
borannyeckue cajpl U 300J10THYECKUE TTAPKU.

OCHOBHBIC TPUHIUIIBI YCTOWYMBOTO PA3BUTHSL UEJIOBEUECTBA W MPUPOJIBI.
PaunonanbHOE  MPUPOJONOJIB30BAHUE M COXpaHEHHE  OHMOJOTHYECKOTO
pasHooOpasust 3emiu. OOImMe 3aKOHOMEPHOCTH TJI00ABHBIX JKOJOTHYSCKHUX
Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOT'O KPU3HCA U €T0 BEPOSITHBIE TOCIIEICTBHUS.

Pa3Butne METOJIOB MOHUTOPUHTA PA3BUTHUSI OMACHBIX TEXHOTEHHBIX
npoueccoB. CucmemHvle uccie0o8aHus nepexooa K pecypcocbepezaroujeli u
KOHKYPEHmMOCnocobHoll anepeemuke. buonozuueckoe pasnoobpasue u buopecypcawi.
Hayuonanvnvlie ungopmayuonusvie cucmemvl, obecneuusaowue O00CMyn K
uHgopmayuu nO COCMOAHUIO OMOENbHLIX 6U008 U 3IKocucmem. OcHoOBbl



9Kopeaburumayuu IKocucmem U Ccnocobo8 6opvovLl ¢ OUONOBPENCOCHUIMU.
Pexoucmpykyus mopckux u nazemuvix 5KocUcmenm.

JleMoHCTpanun

Tabmuubl  w  cxembl:  «3arpsisHeHHEe  atMocepb»,  «3arpsi3HEHHE
ruapocdepbl», «3arpsizHeHue 1ouBb», «llapHukoBbit  3dpdexT», «Ocobo
OXpaHseMble MPUPOTHBIE TEPPUTOPUNY», «MOJIeNTN yIIPaBISIEMOr0 MUPaY.
O6opynoBanue: ¢otorpaguu OXpaHSEMbIX PACTEHHWH M >KUBOTHBIX KpacHoii
kHuru Poccutickoit @enepanuu, KpacHol KHUTH pervoHa.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BNOJIOTYU HA YPOBHE CPEJHEI'O OBIIEI'O OGPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yibTaTaM OCBOCHHS
OOy4YalONIMMHUCS TPOrpaMM CpeIHEro o0Iero o0pa3oBaHUsl: JUYHOCTHBIE,
METANpPEIMETHBIE U MPEIMETHBIE.

B cTpykType NTHYHOCTHBIX PE3yJbTaTOB OCBOCHHS MPOTPaMMBI IO OHOJIOTHH
BBIICJICHBI CIICAYIONINE COCTABJISIONINE: OCO3HAHHME OOYJArONUMUCS POCCHUUCKON
IPAXKIAHCKON UJIEHTHYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSTEIbHOCTH
U CAMOONpEACNICHUI0, Haluuyue Mmomusayuu K OOYYEHUIO  OHMOJIOTUH,
yeneHanpasienHoe pazeumue BHYTPEHHHUX YOEXKIEHUN JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUUYECKUX TPAAMIUN pa3BUTUS OUOJOTHUUECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIUXCSl PYKOBOJCTBOBATHCS B CBOEH
JEATEIIBHOCTH 1[I€HHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPUCYIIUMU CUCTEME
OMOJIOTUYECKOTO  00pa3oOBaHUs, Haauyue NpagoCO3HAHUA  DKOJIOTHUUECKOU
KYJBTYPbI, CHOCOOHOCMU CMA8UmMb eI U CTPOUTH KU3HEHHBIE TUTaHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS MPOTPAMMBbI 110 OMOJIOTUU JOCTUTAIOTCS
B CIMHCTBE Y4YEOHOW M BOCIHUTATEIBHOM JEATEIBHOCTH B COOTBETCTBHM C
TPAAULUOHHBIMUA POCCUICKHUMU COLUOKYJIBTYPHBIMU, HCTOPUUECKUMU U TyX OBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMU B OOIIECTBE IMpaBUJIaMU U HOpPMaMHu
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIlecCaM CaMOIIO3HAHUS, CAMOBOCIIUTAHUS U
CaMOpa3BUTHUsSA, PAa3BUTHUS BHYTPEHHEH TMO3UIMU JIMYHOCTH, MATPUOTU3MA U
YBaXKEHUS K 3aKOHY W IMPaBOIOPSAIKY, YEJIOBEKY TpyJa U CTaplieMy MOKOJIEHUIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHONIICHHUS K KYyJbTYPHOMY HACIEIUI0 U
TPaJULMsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoir denepaiuu, npupoae u
OKpYXKarolIEn cpelie.

JInyHOCTHBIE pe3yibTaThl OCBOEHHUSI ydeOHOro mpeamera «buosorus
JIOJDKHBI OTPaXkaTh TOTOBHOCTH U CITIOCOOHOCTH OOYYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEW TMO3UIUECH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YyOEXKIEHHH, COOTBETCTBYIOUIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
OMbITA U OMbITA AEATEIBHOCTA B MPOLIECCE PEAU3AlMA OCHOBHBIX HAIpPaBICHUN
BOCIIUTATEBHOU ESITEILHOCTH, B TOM YHCJIE B YACTH:

1)rpaxaancKoro BOCIMTAHMS:

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3UIIMKM 00YYaIOIIEeTroCsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO 4JICHA POCCUMCKOI0 OOIIECTBA;

OCO3HAHHE CBOMX KOHCTHUTYIIMOHHBIX IpaB W OOSI3aHHOCTEH, YBa)KCHHE
3aKOHA U MPaBOIOPSIKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIbHOCTA TMpPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TMO3HABATENBLHBIX 3a/1a4, BHITIOJHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh ~ OMNpPEACNATh COOCTBEHHYIO TMO3MIMI0 MO OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE yYUTHIBATH B CBOMX JECUCTBHSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICUCTBUS JTIOJICH C Pa3HBIMU YOCKICHUAMU, KYJIbTYPHBIMUA LICHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOIO BBIIIOJIHEHHUS
y4eOHbIX, TO3HABAaTEIbHBIX M UCCJIENOBATENbCKUX 3a7a4, YBAKUTEIbHOTO
OTHOILIEHHSI K MHEHHUIO OIIMOHEHTOB IMpPU OOCYXJIEHUM CIOPHBIX BOIPOCOB
OMOJOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTAapHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCITUTAHMS:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXXJaHCKON WUJICHTUYHOCTH,
NaTpuoOTU3Ma, YBaXKEHHS K CBOEMY HApOJay, YYBCTBa OTBETCTBEHHOCTH IEpe]l
PonuHoM, ropmoctm 3a CBOM Kpal, CBOK PoaumHy, CBOM SI3BIK U KYJBTYpY,
MPOIIUIOE ¥ HACTOSAIIEE MHOTOHAIIMOHAJIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJIHOMY HACHEAUIO U MAMSATHUKAM IPUPOJIBI,
JTOCTUXEHUSIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuUTHE OWOJOTWMH, TOHUMAHUS 3HA4YCeHHUs] OWUOJOTMU B TO3HAHUU 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO 00IIeCTBa;

ujeitHas yOeKJIEHHOCTh, TOTOBHOCTh K CIIy)KeHHIO M 3amuTte OTedecTsa,
OTBETCTBEHHOCTb 3a €r0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEHW POCCUMCKOT0 HAPOa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEIACHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACH HA MOPATIHbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaja B MOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOILIEHUE K CBOUM POJAMTEISIM, CO3/TaHUI0 CEMbU Ha OCHOBE
OCO3HAHHOI'O0 TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUHM C
TpaauuusMHu HaposoB Poccuu;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIIOYAs ICTETUKY ObITAa, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPY/A, OOIIECTBEHHBIX OTHOIIICHUN;

MOHMMAHUE SMOIMOHATBHOTO BO3/ICHCTBHUS )KMBOM MIPUPOJIBI U €€ IIEHHOCTH;



TOTOBHOCTh K CAMOBBIPQKEHHUIO B Pa3HbIX BUIAX HCKYCCTBAa, CTPEMJICHUE
IPOSIBIISITH KAYECTBA TBOPUECKOW JTUYHOCTH;

S) ¢pusnyeckoro BocnuTaHus, GOPMHPOBAHMSA KYJAbTYPbl 310POBbS H
IMOLMOHAJIBLHOIO 0JIaronoJIyYns:

NOHMMAaHUE W peaju3alus 3J0pOBOTO W 0e30MacHOro oOpasza KU3HU
(3m0poBOE  TUTaHWE, COOJIFOJICHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
cOanmaHCHUpPOBAaHHBIA PEXUM 3aHATHH W OTAbIXa, peryispHas Qunueckas
aKTUBHOCTH), OEpEkKHOT0, OTBETCTBEHHOI'0O W KOMIIETEHTHOTO OTHOIICHUS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3JI0POBBIO;

MOHMMAHUE LEHHOCTH MPAaBUJI HWHIMBUAYAIBHOTO U  KOJUIEKTUBHOIO
0e30MacHOro MOBEICHUS B CUTYallUsAX, YTPOKAIOIINX 3J0POBBIO U KU3HU JIFOJIEH;

OCO3HaHUE TOCJIEACTBUN U HEMPHUATUS BPEIHBIX NMPUBBIYEK (YMOTpeOeHus
aJIKOTr0JIsl, HAPKOTHKOB, KYPEHHUS);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBA, TPYI0IIO0HE;

TOTOBHOCTh K aKTHUBHOM JESITEIIBHOCTU TEXHOJOTHYECKOH M COLMAIBHON
HaIIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSITEIBHO
BBIIIOJIHATH TAKYIO JIESTEIBHOCTB;

UHTEpEC K pa3inyHbIM cdepaM MpodhecCHoHATbHON JEesATENbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  pealn30BbIBATH
COOCTBEHHbIE KU3HEHHBIE TIJIaHbL;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3OBaHHIO U C€aMOOOpa3OBaHUIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3K0JIOTHYECKOT0 BOCIIUTAHMSA

HKOJIOTUYECKH LEJIECO00pa3HOE OTHOIIEHHE K MPUPOJAE KaK HCTOYHHKY
YKU3HHU Ha 3eMJie, OCHOBE €€ CyIleCTBOBAHUS;

NOBBIUICHHE YPOBHS SKOJOTMYECKOM KYyJIbTYphl: MPHOOPETEHUE OIbITa
IUIAHUPOBAHMS TIOCTYNIKOB M OLIEHKM MX BO3MOXXHBIX IIOCIEACTBUM IS
OKPYKaIOIIEN CPEIbI;

OCO3HAaHME TJI00aTBHOrO XapakTepa 3KOJIOTMYECKUX MpoOJeM M IMyTed HuX
pEelIeHHS;

CIIOCOOHOCTh HUCIIOJIb30BaTh MpUOOpeTaeMble TpPH HU3YYECHUU OHOJIOTHH
3HaHWS W YMEHMsS TpPU PELICHUH NpoOJieM, CBA3AHHBIX C pPAlMOHAIbHBIM
MPUPOJIOTNIOIB30BaHUEM  (COOJIIOICHUE  MpaBWI  TOBEACHUS B TPUPOJE,
HaIpaBJICHHBIX HA COXpPAaHEHUE pPABHOBECHS B DOKOCHUCTEMAX, OXpPAaHY BHUJIOB,
AKOCHUCTEM, OrOochephl);

AKTUBHOE  HEINPUATHE JCUCTBUM, NPUHOCAIIMX BpPEH  OKPYXKaAKOUIEH
IPUPOJIHON cpezie, YMEHHE MPOTHO3UPOBATH HEOJIATOMPHUITHBIE IKOJIOTUYECKUE
MOCJIEICTBUS PEANPUHUMAEMBIX ACHUCTBUIN U MPEIOTBPAIATH UX;



HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOTO MBIIUIEHUS, YIKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATEeIbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOM
MPaKTHUKE, TOTOBHOCTH K YYaCTHUIO B MIPAKTUYECKOMN JIEATEIbHOCTH SKOJIOTUYECKON
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUaJore
KYJbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUPE;

COBEPILICHCTBOBAHUE SI3BIKOBOW M YHUTATENBCKOM KYJIBTYpbl KakK CpelCcTBa
B3aMMO/ICHCTBUSI MEXKTY JIIOJbMH U MIO3HAHUSI MUDA;

MOHMUMAaHUE CHenupUuKr OWOJOTUM KaK HAyKd, OCO3HaHUA €€ poilu B
GbopMHpPOBaHUN PALMOHATIBLHOTO HAYYHOT'O MBIIIJICHUS, CO3JIaHUU IIEJIOCTHOTO
npeacTaBieHuss 00 OKpyKaroleM MHpPE Kak O €AMHCTBE MPHUPOJIbI, YeIOBEKa U
oOllecTBa, B TO3HAHWK MPHUPOJHBIX 3aKOHOMEPHOCTEM W PEIICHUH MpoOemM
COXpaHEHUS TPUPOJIHOTO PABHOBECHS,

yOEeXAEHHOCTh B 3HAYUMOCTH OWOJOTHUU JJIsl COBPEMEHHOW IMBWJIM3ALINU:
oOecrieyeHus: HOBOI'O YPOBHS PAa3BUTHSA MEAMIMHBI, CO3/IaHHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX pelIaTh  PECYpCHbIE  MPOOJIEMBI  Pa3BUTHS
YeJI0BEYECTBA, MOMCKA MyTEeH BHIXOJIa U3 TII00ATBHBIX SKOJOTHUECKUX MPOOIeM U
obecrieueHusi mepexoja K  yCTOMUMBOMY  Pa3BUTUIO,  PaAlMOHAIIBHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYypcOB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIIIIEHUs OOIIEeH KyJIbTYpbl, €CTECTBEHHO-HAYYHONH TpaMOTHOCTH, Kak
COCTaBHOM YacTH (DYHKIIMOHAJIILHOM IPaMOTHOCTU oOydaromuxcs, (GpopmMupyeMoi
IPU U3y4YCHUU OMOJIOTHH,

MMOHMMAHHUE CYIIHOCTU METOJOB IMO3HAHUS, UCIOJb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTH WCIOJL30BaTh MOJIydaeMble 3HaHWS [JI aHajdu3a U
OOBSICHEHUS SIBJICHUIN OKPYXKAIOIIETO MUPa U MPOUCXOJAIIUX B HEM HU3MEHEHUH,
yMEHHE JefaTh OOOCHOBAaHHBIE 3aKJIOYEHUSI HAa OCHOBE HAay4yHbIX (PaKkToB U
MMEIOLIUXCS JAHHBIX C LIEJIbIO MOTYYEHHS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHMS IS
pelieHus Ipo0sIeM B peaabHbIX )KU3HEHHBIX CUTYAIUAX;

OCO3HAHHUE IIEHHOCTH HAY4YHOW JAESTEeNbHOCTU, TOTOBHOCTH OCYIIECTBIATH
MPOEKTHYIO U UCCIIEA0BATENbCKYIO AESITEIbHOCTh NHIUBUAYAIBHO U B TPYIIIE;

TOTOBHOCTh W  CIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHNI0, K aKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHWUW MO OWOJIOTHHU B
COOTBETCTBHHM C KM3HEHHBIMU MOTPEOHOCTAMM.



METANIPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHbIE Pe3yabTaThl OCBOCHHS Y4eOHOTO mpenmeTa «buosorus»
BKJIIOYAIOT: 3HAYUMble I (OPMHUPOBAHHMS MHUPOBO33PCHHS OOYYArOUTUXCS
MEXIMCIUIUTMHAPHBIE (MEXKIPEIMETHBIC) OOIIEHAYYHbIC MOHITHS, OTPaKAIOIINE
IIEJIOCTHOCTh HAyYHOM KapTHHBI MHpa H CHeIU(PUKY METOJO0B TO3HAHUS,
UCIIOJB3YEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, SHEPTHUs, SABJICHUE, MPOIECC,
CHUCTEeMa, HayYHbIH (paKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
HcclieJOBaHUE,  HAOJIOJICHWE,  M3MEpPEHHME, OKCIEPUMEHT W  JApYyrue);
YHUBEpCAJIbHbIE y4eOHBbIE JCHCTBUS (IIO3HABATENIbHbIE, KOMMYHHKATHUBHBIE,

PETYJISTUBHBIE), 00ecIeynBaroIIne (dbopmHpoBaHue (GyHKIIMOHATBHON
IPAMOTHOCTH W  COLUMAJIbHOM KOMIIETEHUMH OOYYarolUXCS; CIIOCOOHOCTH
oOyuaromxcs UCIIOJIB30BAaTh OCBOCHHBIE MEXIUCIUIUIMHAPHBIE,

MHUPOBO33PEHUYECKHUE 3HAHMSI W  YHUBEpCaJbHble ydeOHbIE JCHCTBUS B
ITO3HABATEIILHON U COLMAIIBHON MTPAKTHKE.

B pesynbrare wu3ydyeHus OHOJIOTMM Ha YpPOBHE CPEIHEr0 OOIIEro
oOpasoBanust y oOywatomierocss OyayT c(OpMHUpPOBaHbl IO3HABATEJIbHbIC
YHHUBEpCaJbHble yueOHbIE JEMCTBYSI, KOMMYHUKAaTUBHbIE YHUBEPCAIbHBIE yUeOHbIE
NEHCTBUS, pPEryJISTUBHBIC YHUBEpCAlbHbIE Y4YeOHbIE JIEHCTBUS, COBMECTHAas
NEeSATEIbHOCTbD.

MertanpenMeTHbIE PE3yJIbTaThl OCBOCHHSI IMPOTPAMMBI CPEIHEro OOIIEro
00pa30BaHMsI JOJKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJIbHBIMHU y4eOHBIMU MO3HABATEIbHBIMH
AEeCTBUSIMM:

1)0a3oBble JIOrHYecKue A1eMCTBUA:

CaMOCTOATENBbHO  (QOPMYyJIHpPOBAaTH W aKTyallU3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh IPU OCBOCHWHM 3HAHUW NPHUEMBI JIOTMYECKOTO MBIIUICHHUS
(aHanu3a, cuHTE3a, CPaBHEHMS, Ki1acCU(UKaAIIUU, 000OIICHUS ), PACKPBIBATh CMBICIT
OMOJIOTMYECKUX MOHATUM (BBIACIATh UX XapaKTEpHbIE MPHU3HAKHU, YCTAHABIUBATH
CBSI3U C IPyTUMH MOHATUSAMH);

ONpENENATh LENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JOCTH>KEHHSI, COOTHOCUTD PE3YJIBTATHI AEATENBHOCTH C TOCTABICHHBIMU LIETSIMU;

UCITI0JIb30BaTh OMOJIOTUYECKUE MOHATUA JUIsl OOBsICHEHUs (DAKTOB U SIBIICHUMN
YKUBOU IIPUPOLBI;

CTPOUTH JIOTHYECKHE pPACCYXICHUS (MHIYKTUBHBIE, JEAYKTUBHBIE, IIO
aHAJIOTMM), BBIABIIATH 3aKOHOMEPHOCTH W NIPOTHUBOPEYMS] B PaCCMATPUBAEMBIX
ABJICHUSIX, (DOPMYIIMPOBATH BHIBOIbI U 3aKIIOUEHUS;

NPUMEHSTh CXEMHO-MO/ICJIbHbIE cpencrtea A peICTaBICHUS
CYILLECTBEHHBIX CBSI3€i M OTHOLIEHUH B M3y4aeMbIX OMOJOTMYECKUX OOBEKTaX, a



TaKK€  MPOTUBOPEUMU  PA3HOTO  POJAA,  BBIABICHHBIX B Pa3IMYHBIX
WH()OPMAITMOHHBIX UICTOYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHS] MPOOJIEMBbI C YYETOM aHAIA3a WMEIOIIUXCS
MaTepHabHBIX U HEMAaTepUAIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIbBHOCTh, OLICHUBATh COOTBETCTBHE PE3YIHTATOB
LEJISIM, OLIEHUBATh PUCKH MOCJIEICTBUMN JEATEIbHOCTH;

KOOPJIMHUPOBAaTh W  BBHINIOJHATH pabOTy B  YCJIOBHUSX  PEATBHOTO,
BUPTYaAJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBATh KPEaTHBHOE MBIIUICHUE MTPU PEIICHUHN KU3HEHHBIX MPOOIIEM.

2)0a30Bbl€e HCCJIEI0BATEIbCKHE AeliCTBUS:

BJIa/IETh HaBBIKAMU Y4€OHO-UCCIIEIOBATENbCKON U MMPOCKTHON JESTEIBHOCTH,
HaBbIKAMHU  paspelieHusi mpoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEIbBHOMY ITOMCKY METOJIOB PELIECHUS MPAKTUYECKUX 3a7a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB MTO3HAHUS;

UCIIOJIB30BaTh PAa3JIMYHbIE BUJIBI JACSATEIBHOCTH IO MOJYYEHUIO HOBOIO
3HaHUSA, €r0 HHTEPNPETAINHU, MPEeOOpPa30BAaHUI0 U NPUMEHEHHUIO B YYEOHBIX
CUTYyalUsX, B TOM YHUCJIE IPU CO3JaHUU YUEOHBIX U COIMATIBLHBIX MPOEKTOB,;

dbopMHUpOBaTh HAYYHBIA TUI MBIIUICHUS, BIAJETh HAYYHON TEPMUHOJIOTHUEH,
KJIFOUEBBIMU MTOHSATUSIMU U METO/IAMH;

CTaBUTh M (HOpPMYIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
NEATESTLHOCTH U KU3HCHHBIX CUTYAIIHSX;

BBISIBIIAITh NIPUYUMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UPOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ pEIIeHHs, HaXOIUTh apTyMEHTHl MJIsi J0Ka3aTelbCTBA
CBOMX YTBEPKJICHHM, 3a/1aBaTh MapaMETPbl U KPUTEPUHU PEIICHHUS;

aHANM3UPOBaTh TIOJIyUEHHbIE B XOJE PpEIICHUs 3aJayd  pe3yJIbTaThl,
KPUTHYECKU OIIEHUBATh UX JIOCTOBEPHOCTD, MPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

JIaBaTh OIIEHKY HOBBIM CHUTYaIlUsSIM, OIIEHUBATH MPUOOPETEHHBIH OIIBIT;

OCYULIECTBJISTh LEJIEHANPABICHHBIA MMOUCK IEPEHOCa CPEACTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPELY;

YMETh NEPEHOCHUTh 3HAHUS B IO3HABATEIbHYIO M MPAKTHYECKYHO OOJacTH
KU3HEAEATEIbHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 PA3HBIX MIPEAMETHBIX 00IacTeH;

BBIJIBUTATh HOBBIC WJEH, TpEjiaraTb OPUTHHAIBHBIC TOIXOJbI M PEIICHUS,
CTaBUTh MPOOJIEMBI U 3aJ1a4H, JOMYCKAIOIINE AIbTEPHATUBHBIC PEIICHUS.

3) pabdora ¢ ungopmaunmeii:

OpPUEHTUPOBATHCS B PA3JIMYHBIX UCTOUYHUKAX MHGOpMAINH (TEKCTE YI4eOHOTO
nocoOusi, HAYYHO-TIOMYJIIPHON JUTEpaType, OHOJOTUYECKHX CIIOBapsSX U
CIIpaBOYHUKAaX, KOMIIBIOTEPHBIX 0a3zax MaHHbIX, B VHTEpHETE), aHaIu3UpOBaTh



WH(OPMAITUIO PA3TMYHBIX BUIOB U (HOPM MPEACTABICHUSI, KPUTUIECKH OLICHUBATh
e€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

GbOopMyIMpPOBaTh 3aNPOCHl W MPUMEHSATH PA3JIMYHBIE METOJBI MPU TIOUCKE H
otbope Ouosorudeckor mHMOpPMaIMKM, HEOOXOUMOM Il BBIIOJHEHUSI yU4eOHBIX
3ajiay;

mpUOOpEeTaTh OIBIT KCHOJIB30BAHUS HH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBATh KYJIbTYPY aKTHBHOTO MCITOJIb30BAHUS PA3INIHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHUS
ounosiornyeckor nHGopmaruu (CXembl, rpaduKy, JUarpaMMBbl, TaOJIHIIbI, PUCYHKH
H Ipyroe);

UCIIONb30BaTh HAy4YHBI S3BIK B KayecTBe CpeACTBa mpu paboTe ¢
Ovonornyeckod HHPOpMALMEH: MPUMEHATh XUMHUYECKHEe, (QU3NYecKue u
MaTeMaTU4YeCKUe 3HaKU W CHUMBOJIBI, (HOpPMYJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CpEICTBA
HaTJISTHOCTH;

BIAJCTh  HaBBIKAMH  pacloO3HaBaHWS W 3aMUTHl  WHOOpMAaIH,
nH(OPMAIMOHHON 6€30MaCHOCTH JINYHOCTH.

OByaieHUe YHMBEPCAJIbHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

1)o0menue:

OCYIIECTBJIATH KOMMYHHUKAIIMH BO BceX chepax KU3HU, aKTHBHO y4aCTBOBATH
B JMAJIOTE€ WJIM JIMCKYCCHUU TIO CYIIECTBY OOCYyXaaemMoil TeMbl (YMEHHE 3a/JaBaTh
BOIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEILHO BBHITIOJHEHUS Mpe/jiaraeMon
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIIMNA JAPYTHX y4aCTHUKOB
JMasora Wik JUCKYCCUN);

pacrmo3HaBaTh HeBepOalbHBIE CpPEACTBA OOIIEHHS, TOHMMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, TMPEINOCHIJIOK BO3HHUKHOBEHHWS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMSITYATh KOH(PJIMKTHI U BECTH IEPETOBOPHI;

BJIQJIETh PA3IMYHBIMHU CHOCOOaMM OOIEHWS U B3aUMOJICHCTBHUS, MMOHMMATH
HAMEPEHUS IPYTUX JIOJICH, MPOSBIATH YBAKUTEIBHOE OTHOIICHHE K COOECeTHUKY
U B KOPPEKTHOU Popme (hopMyaupoBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHHsI C HCIIOIH30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2)coBMeCTHaA 1eATEJIbHOCTD:

MMOHMUMATh M HCIIOJIL30BaTh MPEUMYIECTBA KOMAHIHONW M WHIWBHIYaIbHOM
paboThI IpH pelIeHUH OUOIOTUYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX (DOPM B3aMMOJICHCTBUS MPHU PEIICHUN yUeOHON 3a/1a4u;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX JEUCTBHHN C y4&€TOM OOIIUX
WHTEPECOB M BOBMOKHOCTEH KaXKIOTO YJieHa KOJUICKTHBA,



IIPUHAMATh  LEIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIWHUPOBATh ACHUCTBUA NO €€ ITOCTHKEHHUIO: COCTABIISITh IUIAH JCUCTBUM,
pacnpenensaTh poiad ¢ YYETOM MHEHHM YYaCTHHKOB, OOCYXIaThb pe3yibTaThl
COBMECTHOI paboTHI;

OLICHMBATh KayeCTBO CBOErO BKJIAJa M KaXKJIOIO y4YaCTHHKAa KOMaHIbl B
OOIIMiA pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/ularatb HOBBIE IIPOEKTHI, OLIEHHMBATh HIAEHU C TO3ULUUNA HOBU3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBJIATh IIO3UTHUBHOE CTPATErMYECKOE IIOBEIACHUE B PA3IMYHBIX
CUTyalUsIX, IPOSBISATH TBOPUECTBO U BOOOpAXKEHHE, ObITh HHUIIMATUBHBIM.

OBJ1aieHre YHUBEPCAIbHBIMH PeryJsSTUBHBIMU ACHCTBUSAMM:

1)camoopranusanus:

UCIIOJIb30BaTh OHMOJOTMYECKUE 3HAHUS JUIS BBIABICHUS MpOOJEM M HX
pELICHUs B AKU3HEHHBIX U YU€OHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIE
YCTAHOBKM B CBOMX JECHCTBHSAX M IOCTYIIKax IO OTHOLIECHHIO K KMBOM IMPHUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAOIINX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH I1I03HABATEIBHYIO JIEATECIIBHOCTD, BBIABIATH
npo0JieMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 337a4u B 00pa30BaTEIbHON
JEATEIBHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENIbHO COCTABJISITH IUIAH pPELICHUS NpoOJieMbl €  YYETOM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEAIOYTEHHUI;

J1aBaTh OLICHKY HOBBIM CUTYaLIUsIM;

paciupsTh paMKH y4eOHOTO MPeIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
34 pEILICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

CocOOCTBOBAaTh (POPMHUPOBAHUIO M MPOSBICHUIO LIMPOKON HpyAULIMH B
pa3HbIX 00JIaCTAX 3HAHWUW, TMOCTOSHHO TOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KYJBTYPHBIN YPOBEHb.

2)CaMOKOHTPO.Ib:

JlaBaThb OLIEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHUBBI B JIE€SATEIBHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJILTATOB LEISAM;

BJIAJE€Th  HABBIKAMM  IO3HABATENBHON  peduieKCMH KakK  OCO3HAHMS
COBEpPUIAEMBIX JEUCTBUA M MBICIUTENBHBIX IPOLECCOB, HMX pE3yJbTaTOB U
OCHOBaHUi, MCMOJIb30BaTh NPUEMBI peduieKCUM Jsi OLEHKH CUTyalluu, BbIOOpA
BEPHOI'O PEILLICHHS;

YMETb OLICHUBAThb PUCKM W CBOEBPEMEHHO IPUHMMATh DPELIEHHs 110 HX
CHIKEHHIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JPYIMX INPU AaHAIU3€ pPe3yJbTaTOB
NEATEIBHOCTH;

3)npuHsiTHE ce0A U APYTrUX:

IPUHUMATH ce0sl, TOHUMas CBOM HEIOCTATKH U JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AHAIN3E pPeE3yJbTaTOB
NEATEIBHOCTH;

IPU3HABATh CBOE MPABO U MPABO APYTUX HA OIINOKHU;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

ITPEAMETHBIE PE3YJ/IBTATDBI

[IpenMeTHbIE pe3yabTAaThl OCBOCHHUSI COJIEPXKaHUSI Y4eOHOro MpeaMera
«buonorus» Ha yrayOJAEHHOM ypOBHE OpPUEHTHPOBAaHBI Ha obOecreueHue
npobuapHOro  oOyueHus  oOydaronuxcss — Owonmormu. OHH  BKJIIOYAIOT:
cnenuuyeckue s OMOJIOTMHM HayYHBIC 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUH 11O
OCBOCHHIO, UHTEPIIPETALMN U MPEOOpPa30BAHUIO 3HAHUM, BUABI ACATEIBHOCTU IO
MOJYYEHUIO HOBBIX 3HAHUW W UX MPUMEHEHUIO B PA3JIMYHBIX YUE€OHBIX, a TAKXKE B
peaNbHbIX KXU3HEHHBIX cuTyauusx. l[IpenmeTHbie pe3ynbTaThl MPEACTABICHBI MO
rojiaM U3y4eHusl.

[IpeameTHble pe3yNbTaThl OCBOCHUS yueOHOro mpeamera «buonorus» B 10
Kjlacce JOJDKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECT€ U POJIM OUOJIOTUU B CHUCTEME
€CTECTBEHHBIX HAayK, B ()OPMHPOBAHUU €CTECTBEHHO-HAyYHOW KapTUHBI MHUpa, B
MO3HAHWM  3aKOHOB  TPHUPOABI U  pEHIeHWH TPoOJieM  palMOHAIBLHOTO
MIPUPOJIOTIOIB30BaHUs, O BKJIAJE POCCUICKUX M 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OnoIorNy;

BJIAJCHUE CHUCTEMOM OHOJIOTMYECKUX 3HAHUW, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAONIMe OHOJIOTHYECKUE TEPMHUHBI U TOHATUSA (KU3Hb, KIIETKA,
OpraHu3M, MeTaboJIM3M, TOMEOCTa3, CaMOPETYISIUs, CaMOBOCIIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, MU3MEHUUBOCTh, POCT U Pa3BUTHE), OMOJOTHYECKUE TEOPUU
(xnetounas teopus T. llIBanna, M. lIneitnena, P. BupxoBa, xpoMocomHas Teopus
HaciencrBeHHoctu T. Moprana), yuenus (H. W. BaBmnoBa — o uenTpax
MHOTOOOpa3usi W MPOUCXOXKICHUS  KYJbTYPHBIX  pacTeHHWi),  3aKOHBI
(emnHOOOpa3Wsi MOTOMKOB TEPBOTO TOKOJIEHUS, PACIICIICHUS, YUCTOTHI TaMeT,
HE3aBUCUMOTO HacienoBanuss [. MeHzgens, TOMOJOTMYECKUX PAIOB B
HACJIEICTBEHHOM U3MEHYMBOCTH H. n. Basunosa), IIPUHILIATIBL
(KOMILIEMEHTapHOCTH);

BJIaJICHUE OCHOBHBIMM METOJIaMH HAy4YHOTO MO3HAHUS, HCIOJIb3YEMbIX B
OMOJIOTMYECKUX HCCIEJOBAHUSX KUBBIX OOBEKTOB (OMHCaHUE, HW3MEpPEHHUE,
HaOJII0/IeHNE, SKCIIEPUMEHT);



YMEHHE BBIACIATH CYLIECTBEHHBIC MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
HYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM YHCIIE
OakTepuit, rpuOOB, pacTEHUH, )KUBOTHBIX U Y€JIOBEKA, CTPOCHUSI OPraHOB U CUCTEM
OpPraHOB pAaCTEHUll, XUBOTHBIX, YEJOBEKA, IPOLECCOB >KU3HENEATEIbHOCTH,
IPOTEKAIOIIMX B OpraHU3Max PACTEHUH, KUBOTHBIX U YEJIOBEKAa, OMOIOIMUECKHUX
IPOIIECCOB: 0OMEHA BelIeCTB (MeTaboIM3M), MPEBPAICHUSI YHEPTUU, OpOKEHUS,
aBTOTPO(PHOTO U reTepoTPOPHOro TUIOB MUTAHUS, GOTOCHHTE3a U XEMOCUHTE3a,
MUTO3a, M€H03a, raMeToreHes3a, SMOpHOreHes3a, MOoCTIMOPUOHAIBLHOTO Pa3BUTHA,
pPa3MHOXKEHHUS,  HMHJIMBUIYaJBbHOTO  Pa3BUTUS  OpraHu3Ma  (OHTOreHe3a),
B3aMMOJEICTBYSI T€HOB, FETEPO3UCA, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTAaHABIMBATh B3aHMMOCBSI3M MEXAY OPraHOMJAMHU KIETKH M UX
(GYHKIIUSAMHU, CTPOCHHMEM KJIETOK pa3HbIX TKaHEd M HX (QYHKIHUSIMH, MEXIY
OpraHaMd U CHCTEMaMU OpraHOB Yy pPAacTEHMM, >KMBOTHBIX M 4YEJIOBEKa U UX
(GYHKIUSAMU, MEXAY CHCTEMaMH OPraHoB UM HMX (QYHKIHUSIMH, MEXIy >STanamu
oOMeHa BEIIEeCTB, dTallaMU KJIETOYHOTO IUKJIA W KU3HEHHBIX I[IUKJIOB OPTaHU3MOB,
TanaMu 3MOpPHUOHAIBHOIO Pa3BUTHUS, T€HOTUIOM U (DEHOTUNIOM, (PEHOTHUIIOM U
(dbakTopamu cpenbl OOUTaHUS;

YMEHHE BBIABIATH OTJIMUYMUTEIbHbIE MPU3HAKU KUBBIX CHCTEM, B TOM YHUCIIE
pacTeHM, )KUBOTHBIX U YEJIOBEKa;

YMEHHE WCIOJb30BaTh COOTBETCTBYIOIINE AapTyMEHTHI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY ISl TOKA3aTeIhCTBA POJCTBA OPTaHU3MOB Pa3HbBIX
CUCTEMaTUYECKUX TPy,

yYMEHHE peniaTb OMOJIOTUYECKUE 33]Ja4H, BBISBISATH NPUUMHHO-CIICICTBEHHbIE
CBSI3U MEXAY UCCIIEyeMbIMU OHOJIOTMYECKUMHU MIPOLIECCaMU U SBJICHUSMU, 1€TaTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH TOJIYY€HHBIX PE3yJbTaTOB;

YMEHUE BBINOJIHATh J1TA0OPATOPHBIE M MpPaKTUYECKHUe padOThl, COOIMHOIATH
npaBuia npu paboTe ¢ ydeOHBIM 1 J1a00paTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIIBUraThb TUIOTE3bl, MPOBEPATh MX SKCIEPUMEHTAIBHBIMU
cpencTBamMu, (GOpMyIUpys Ledb HCCIEIOBAHMS, aHAJU3UPOBATH IOJYYCHHBIC
pe3yNbTaThl U €NIaTh BBIBOJIBL;

YMEHHUE Yy4YacTBOBaTh B y4e€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMoJIOruw,
HKOJIOTUM U MEIUIIMHE, NMPOBOJUMON Ha 0a3e HIKOJIbHBIX HAay4YHBIX OOIIECTB, U
nyOJIMYHO  TPEICTaBIATh  MOJYYEHHBIE  PEe3yNbTaThl Ha  YYEHHUYECKHX
KOH(epeHusX;

YMEHHE OIICHUBATh JTHUYECKHE AaCIEeKThl COBPEMEHHBIX HCCIICIOBAaHUI B
obmactu  Ouosormd ¥ MEAMIMHBI  (KJIOHMPOBaHHME,  HMCKYCCTBEHHOE
OIJIOJJOTBOPEHHE, HANpPaBIEHHOE M3MEHEHHWE T€HOMa U CO3/JaHHE TPAHCTCHHBIX
OpraHU3MOB);



YMEHHE OCYIIECTBISATh OCO3HAHHBIM BBIOOp Oyaymieil mpodeccuoHambHON
NEATETLHOCTH B 00JaCTH OMOJIOTHH, MEAUITUHBI, OMOTEXHOJIOTHH, BETEPHUHAPUH,
CEJIbCKOTO XO34KCTBA, MUIIEBON MPOMBINIIICHHOCTH, YIIyOIsITh MO3HABATEIIbHBIHI
WHTEpEC, HAIIPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOLIEH npodeccuu 1
MPOJIOJDKEHHE  OMOJOTUYECKOro 00pa3oBaHMsl B OpraHU3alUsiX  CpPEeJHEro
po(eCCHOHATEHOTO U BHICIIETO 00Opa30BaHUAI.

[IpenMeTHbIe pe3ynbTaThl OCBOeHUs1 yueOHoro mpeamera «buonorus» B 11
Klacce NOJIKHBI OTPaKAaTh:

cOPMHPOBAHHOCTh 3HAHUW O MECT€ W pPOJM OHOJIOTMM B CHCTEME
€CTECTBEHHBIX HAayK, B (DOPMHUPOBAHMM COBPEMEHHOM €CTECTBEHHO-HAyYHOU
KapTUHBI MHpa, B IMO3HAHWM 3aKOHOB TPHUPOABI M PEHICHUH SKOJOTHYECKUX
npoOJieM 4YelnoBeYeCTBa, a TaKkKe B PEIICHHH BOMPOCOB PAMOHAIBHOTO
MPUPOOIOIH30BaHUs, U B (DOPMUPOBAHUM IIEHHOCTHOTO OTHOIICHUS K MPHUPO/IE,
OOIIECTBY, YEJIOBEKY, O BKJIAJE POCCHUICKUX M 3apyOekKHBIX yUEHBIX-OMOJIOrOB B
pa3BUTHE OUOJIOTHUH;

YMEHUE BIAJETh CUCTEMOM OHMOJOTMYECKHX 3HAHUW, KOTOpas BKIIOYAET
ONpENENCHUs] M TOHMMAHHWE CYIIHOCTH OCHOBOIIOJIATAIOIMINUX OHOJIOTHYECKUX
TEPMUHOB M TOHATHM (BHJ, dKOCUCTeMa, Ouocdepa), OHOIOrHUYECKHUE TEOpUHU
(aBomroniionHas teopust Y. J[apBuHa, CUHTETUYECKAs] TEOPUS IBOJIIOIUH), YICHUS
(A. H. CeBepiioBa — 0 myTsx U HampasieHusx 3Boitouuu, B.M. Bepuaackoro — o
ounocdepe), 3akoHbl (reHetudeckoro paBHoBecust [[x. Xapau u B. BaitnOepra,
3apoabiieBoro cxojacrea K. M. bopa), npaBuna (munumyma HO. Jlubuxa,
HKOJIOTUYECKON MHpaMuJIbl dHEpPruM), rumnoressl (rumoresa «mupa PHK» V.
['un6epra);

YMEHHE  BJaJeTh  OCHOBHBIMH  METOJAAMH  HAyYHOTO  TO3HAHWS,
UCTIOJIb3YEMBIMU B OMOJIOTHYECKUX MCCIIEIOBAHUSIX KUBBIX 00BEKTOB M SKOCUCTEM
(omucanue, M3MepeHue, HaONIOJACHUE, SKCIEPUMEHT), CIOCOOaMU BBISBICHUS W
OIICHKH aHTPOIIOT€HHBIX U3MEHEHUI B IPUPO/IE;

YMEHUE BBIICHATh CYIIECTBEHHbIE NPHU3HAKH: BHJIOB, OHMOTE€OLEHO30B,
PKOCUCTEM U Ouocdepbl, CTaOUIU3UPYIONIETO, JBUXKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOTO otOopa, AJITONaTPUYECKOrO u CUMITaTPUYECKOTO
BUJI000pA30BaHuUs, BIUSHUSA ABMKYIIUX CHJI SBOJIONNUUA HA TeHO(DOH T TIOMYJISIUH,
MIPUCTIOCOOJICHHOCTH OPTaHU3MOB K Ccpejie OOWTaHMs, YepeOBaHUS HAIPaBICHUN
HBOJIIOIMH, KPYTOBOPOTA BEUIECTB U MOTOKA SHEPTHH B 3KOCHCTEMAX;

YMEHUE YCTaHABJIMBAaTh B3aMMOCBA3M MEXAY TMpOIECCAaMU HBOJIIOLUH,
JBIDKYIIMMH CHJIAMA aHTPOTIOTEHE3a, KOMIIOHEHTAMHU DPa3jIMYHBIX YKOCHCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YyMEHUE  BBISBJISTH  OTJIMYWTEIbHBIE  TPHU3HAKH  KUBBIX  CHCTEM,
MPUCIIOCOOJICHHOCTh BUJIOB K Cpefie OOWTaHUs, aOUOTHUYECKUX M OMOTHYECKUX



KOMITOHEHTOB  9KOCHCTE€M, B3aWMOCBS3€ OpPraHM3MOB B  COOOIIECTBAX,
AHTPOITOTEHHBIX U3MEHEHUN B SKOCUCTEMAX CBOEH MECTHOCTH;

YMEHUE WCIOJIb30BaTh COOTBETCTBYIONINE aPTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO M CHMBOJIMKY JJIsl JOKa3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX
CUCTEMATUYECKUX TPYII, B3aUMOCBSA3U OPTraHU3MOB U Cpellbl OOUTaHUSI, €AMHCTBA
YEeJIOBEUECKMX pac, HEOOXOIMMOCTH COXPAHCHHS MHOT000pa3us BHUIOB U
HKOCUCTEM KaK YCIIOBHS COCYIIECTBOBAHMSI IIPUPOIBI M USTIOBEUYECTRA;

yMEHHUE peliaTh OMOJIOTUYECKUE 3aa4, BISABISTh IPUUUHHO-CIIEICTBEHHbBIC
CBSI3U MEXKJ1y UCCIEAYEMbIMU OMOJIOTUYECKUMHU MPOILECCAMHU U SBJICHUSIMHU, J1€T1aTh
BBIBOJIbI M IPOTHO3bI HA OCHOBAHUU TIOJYUYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBINOJIHATh JITA0OPATOPHBIE M IPAaKTUYECKHUE PpadOThI, COOIHOATH
npaBuiIa mpu paboTe ¢ ydeOHBIM 1 1a00paTOPHBIM 000PYIOBAHHUEM;

YMEHUE BBIJIBUTAaTh THUIIOTE3bI, IMPOBEPSITh HUX OKCIEPUMEHTAIbHBIMU
cpencrBamu, GOpMyIHpYs I1elb HCCIEIOBAaHUS, aHAJTU3UPOBATH IOIYUYCHHBIC
PE3yNBTATHI U ICNIaTh BEIBOJBL;

YMEHHUE Yy4YacTBOBaTh B y4e€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMoJIoruw,
OKOJIOTUU W MEIWIIMHE, MPOBOJAUMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, W
nyONUYHO  TPEACTaBIATh  TMOJYYEHHBIE  PE3yJbTaTbl HAa  yYEHUYECKHX
KOH(DepeHIusX;

YMEHHUE OIEHWBATh THIOTE3bI M TEOPUH O TIPOUCXOXKICHNHN JKU3HU, YEIOBEKA
W YEIIOBEYECKUX pac, O MPUYMHAX, MOCICACTBUAX M CIOCO0axX MpeaoTBpaICHUSI
ri100aapHbIX M3MEHEHUH B Ouocdepe;

YMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBIOOP Oymyied npodeccunoHaIbHON
NESATEILHOCTH B 00JIaCTH OMOJIOTUH, SKOJIOTHUHU, TPUPOIOTIONH30BAHMS, MEAUIINHBI,
OMOTEXHOJIOTHH, TICHXOJIOTUH, BETEPUHAPHH, CEIHCKOTO XO3SHCTBA, MHUIICBOM
MIPOMBITIUICHHOCTH, YTIYyOJIATh TI03HABATEIbHBI WHTEpPEC, HAIMpaBJICHHBIM Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  mpodeccu U MPOJAOHKCHHE
OMOJOTHYECKOTO 00pa30BaHUs B OPTaHU3AIUSAX CPEAHETO MPO(PECCHOHATBHOTO U
BBICIIIETO 00Opa30BaHUsI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KounvecTBouyacon JJIeKTPOHHbIE
Ne HaumeHoBaHuepasaejioB U
(undposbie)
/Il | TeMIPOrpamMMbl Bcero | KontpoabHbiepadornl | [IpakTuyeckuepadoTbl
o0pa3oBaTejibHbIEPeCyPChI
1 buonorusikaknayka
2 JKuBbIe cHCTEMBI U UX U3YYCHHE
3 BuonoruskneTku 1 0.5
4 XUMHYECKaSOpraHU3AUSIKICTKH 10
5) Crpoenne 1 QyHKIIUHKICTKA 8
6 OOMeH BelIecTB U PEBPAILCHHE 9 1
SHEPTHH B KJIICTKE
7 Hacnencreennas nungopmanus u 9 05
peanuzanus e€ B KIETKE
KN3HEeHHBIAITUKITKIIETKH 6 1
Crpoenue U pyHKIMHOPraHU3MOB 17 1.5
10 PasmHoOXxeHue u 8 1 15
Pa3BHTHEOPTaHU3MOB
I'eneruka — Hayka o
11 HACJIEICTBEHHOCTH U U3MEHYNBOCTHU 2 0.5
OpPTraHHU3MOB
12 3aKOHOMEPHOCTHUHACIEACTBEHHOCTH 10
13 3aKOHOMEPHOCTUU3MEHIMBOCTH 6
14 I'eneTnkauenoBeKa 3 0.5
15 CenekusiopraHu3MoB 4 1
16 buorexnonorus n 4 1




CUHTETUYECKAIONOJIOTUs
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11 KJIACC

KosaunvecTBoyacoB JJIeKTPOHHbIE
Ne HaumenoBaHnuepasieioB u
(undposbie)
n/m TEMIIPOrpaMMbl Bcero KonTpoabubiepadorsl | IlpakTuyecknepadorbl
o0pa3oBaTejibHbIEPeCypPChI
3apoxICHUE U PA3BUTHE
1 SBOJIIOIMOHHBIX MPEACTaBICHUI 4
B OMOJIOTHH
MuxposBoironus n
2 P 14 1 2
e€pe3yabTaThl
3 MaxkpoaBostonus u 6
e€pe3ynbTaThl
[TporcxoxaeHNE U Pa3BUTHE
4 15 15
JKHU3HH Ha 3eMiie
IIpoucxoxaeHreYeT0BEKA —
5 P 10 1
AHTPOIOTEHE3
DKOJIOTHS] — HayKa O
B3aMMOOTHOIIEHUSIX OPTaHN3MOB
6 P 3 1 0.5
Y HaJIOPTaHU3MEHHBIX CHCTEM C
OKpY>Karollen cpenon
Opraau3Mbl U Cpela0OUTaHHS 1.5
8 DKOJIOTUSIBUJIOB U TOIMYJISIIIUN 0.5
DKOIOTUSICOO0IIECTB.
9 12 0.5
DKOJIOTHYECKUECUCTEMBI
buocdepa —
10 Pep 6 1
rio0anpLHasIdKOCHCTEMA
11 YenoBek M OKpysKarolascpeaa 6
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ITPOBEPAEMBIE HA EI'D 110 BUOJIOI'MA TPEBOBAHMUS K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOT'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

KoanposepsiemororpetoBannst

IIpoBepsiemble TPeOOBAHUA K MPeAMETHBIM
pe3yJbTaTaM 0CBOEHUsI OCHOBHOIi
o0pa3oBaTe/IbHON MPOrpaMMbI CpeIHEro 00Iero
o0pa3oBaHus

ChopMupoBaHHOCTH 3HAaHMH O MecT€ U POJIU
OMOJOTMM B CHUCTEME ECTECTBEHHBIX HAyK, B
(hOopMUPOBAaHUM COBPEMEHHON €CTECTBEHHOHAYYHOM
KapTUHBl MHUpa, B IO3HAHUU 33aKOHOB MPUPOJBI U
pELIEHNUH XKU3HEHHO BaXKHBIX COLMAIbHO-3TUYECKUX,
9KOHOMHYECKUX, 9KOJIOTHYECKUX npobiieM
YeloBEYEeCTBa, a TaKXKe B PEHICHUH BOIPOCOB
paloHaIbLHOIO IPUPOIOTIOIb30BAHUS, B
(hopMHUPOBAaHUY LIEHHOCTHOTO OTHOILEHHSI K IPUPOJIE,
o0mIecTBy, 4YeNOBEKYy; O BKIAJe POCCHICKUX H
3apyOexHBIX YYEHBIX — OHMOJOrOB B pa3BUTHE

ouoJioruu

Bnanenue cucremoit 3HaHUI 00 OCHOBHBIX METOHAX
Hay4YHOTO IMO3HAHUS, HCIIOJIh3YEMBIX B
OMOJIOTUYECKUX HCCIICIOBAHUAX JKHBBIX OOBEKTOB M
9KOCUCTeM (OMHUCaHHWe, W3MEpEeHue, IMPOBEICHUE
HaOIOJIeHNH); CrMOcOOaMH BBISIBIICHUS W OIEHKH
AQHTPOTIOTEHHBIX U3MEHEHUH B TIPUPOJIE.

VYMeHHe BBIIBUTAaTh THUIOTE3bl, MPOBEPITh HX
OKCIIEPUMEHTATbHBIMU  CPEACTBAMH,  (HOPMYITHPYS
LIeTTh WCCIICIOBAHUA, AaHAJIMU3UPOBATH TMOJYYCHHBIC
pe3ybTaThl U JIeJaTh BHIBOJIBI.

BoisBieHre 3aBUCUMOCTH MEXAY HCCIEAYyEMbIMU
BETTMYMHAMU, OOBSICHEHHE TOJYYSHHBIX PE3yIbTaTOB
u (opmMynupoBaHUE BBIBOJIOB C HCIIOJH30BAHUEM

Hay4HBIX TIOHATHHI, TEOPUI U 3aKOHOB

YMeHnue BIaAeTh CUCTEMOM OMOJIOTMYECKHX 3HAHWM,
KoTOpast BKJIIOYAET: OCHOBOIIOJIArAIOIIIIE
OUOJIOTUYECKHE TEPMHUHBI U TOHSTUS (KU3HB, KIIETKA,

TKaHb, OpraH, OpraHnu3M, BUJ, HOIYJIAIUA, SKOCUCTEMA,




OuorieHo3,  Ouoctepa;  MeTaboOmM3M,  TOMEOCTa3,

KJICTOYHBIN WMMYHUTET, OMOCHHTE3 Oenka,
OHOITOIMMEDBI, JICKPETHOCTD, CaMOPET YIS,
CaMOBOCITPOH3BEICHHE, HACJICICTBEHHOCTD,

HM3MEHUYUBOCTb, SHEPr03aBUCUMOCTb, POCT U Pa3BUTHE);
OWOJIOTUYECKHE TEOpWHU: KJIeTo4yHas teopus 1.
[[IBanna, M. Ilneiinena, P. BupxoBa; KioHaIbHO-
cenekTuBHOro ummynurera II.  DOpmux, W.N.
MeunukoBa, XPOMOCOMHasI Teopus
HACJIEACTBEHHOCTH T. Moprana, 3aKOH
3apozsieBoro cxonacrsa K. bapa, sBomonnoHHas
teopuss Y. JlapBuHa, cCUHTeTHMYecKas Teopus
3BOJIIOIMHU, Teopus aHTponoreHeza Y. JlapBuna;
teopusi Ouoreoneno3a B.H. Cykauépa; yuenne H.U.
Basunosa 0 LIEHTpax MHOT000pa3us u
IIPOUCXO0K/ICHHS KYJIbTYPHBIX pacTeHul, yuenue A.H.
CeBeprioBa O TyTSIX M HAMpPaBICHUSIX SBOJIIOIUU,
yuenue B.1. BepHanckoro — o 6uocdepe);

3aKOHBI  (emMHOOOpa3usi  MOTOMKOB  IEPBOTO
MOKOJICHHSI, pACUICIUICHHS] PU3HAKOB, HE3aBUCUMOTO
HaclIeJOBaHUs MpU3HAKOB I'. Menaens; CueruieHHOro
HacJeA0BaHUsl MPU3HAKOB M HAPYIICHHS CLETUICHUS
reHoB T. Moprana; romMoJIOTMYECKUX pAIOB B
HacineacTBeHHOM u3MeHuunBoctd H.M. Basuiosa;
reHeTudyeckoro pasHoBecus JIx. Xapmu u B.
BaiinGepra; 3apoasimeBoro cxoxactsa K. bapa;
ounoreHernueckuit 3akoH J. ['ekkens, @. Mromiepa);
MPUHIIUIGI (YUCTOTHI TAMET, KOMIUIEMEHTAPHOCTH);
npaBuiia (Munumyma HO. JInbuxa, 3Ko0JIOTHYECKON
MMpaMH/JIbl YUCell, OMOMAacChl U DHEPTUH);

runote3sbl (koarnepBatHoit A.M. OmapuHa, mepBHYHOTO
oynmbona Jhx. Xomnpeitna, muxpocpep C. Pokca,
pubosuma T. Yek)

YMeHue pemaTh NOUCKOBBIE OMOJIOTHYECKHE 3a/1a4H;
BBISIBJISITH IPUYUHHO-CIIEICTBEHHBIE CBSI3U MEXIY
HCCIIETyEMBbIMU OMOJIOrMUECKUMH 00beKTaMH,
IIPOLIECCAMU U BJICHUSMMU; J€aTh BBIBOJbI U IPOTHO3BI
Ha OCHOBAHUH MOJTYYEHHBIX PE3YJIbTATOB;

COCTaBJIATh 'CHOTHIIMYCCKHUEC CXEMbI CKPCIIUBAHHUA IJIA




Pa3HbIX THIIOB HaCJaCa0BaHUA IMMPU3HAKOB y
OpraHu3sMoB, COCTABJIAATH CXCMBI IICPCHOCA BCHICCTB U
OHEPIrMKM B OKOCHCTEMAaX (I_[el'II/I IIUTaHus, ITHUIICBBIC

CEeTH)

YMeHHe  ycTaHaBIMBaTh  B3aWMOCBSI3U  MEXKIY
CTpOCHHEM M (YHKIUSMH: OPTaHOWIOB, KIETOK
pasHBIX TKaHEH, OpraHaMHd W CHCTEMaMH OpPraHOB Yy
pacTeHui, )KMBOTHBIX M YEJIOBEKa; MEXIYy 3Talmamu
oOMeHa BEUIECTB; OJTalaMy KJIETOYHOTO LHUKJIA U
KM3HEHHBIX  IHUKJIOB  OpPraHU3MOB;  JTalmaMmu
SMOPHOHAIEHOTO pa3BUTHS; TeHOTHIIOM u
¢deHotunom, Qenorurnom U GaKTOpamMH  CpeIbl
OOWTaHMS; TPOLECCAaMH SBOJIOIMU; JIBYDKYLIIMMHU
CHJIAMU aHTPOIIOTEHE3a; KOMIIOHEHTAMH pPa3IMYHBIX

OKOCUCTEM U HpI/ICHOCO6JI€HI/I$IMI/I K HUM OpraHnu3MoB

YMeHue BhIIENATh CYIIeCTBEHHbIE TPU3HAKHU:

CTPOCHHSI BHPYCOB, KIETOK IMPOKAPHUOT M DYKAPHOT;
OJTHOKJICTOYHBIX W MHOTOKJICTOYHBIX OpPTraHW3MOB,
BUJIOB, OHMOTEOIICHO30B, JKOCHUCTEM U OHOChEpHI;
CTpPOCHHSI OpPraHOB M CHCTEM OpPraHOB pPAaCTEHUH,
KUBOTHBIX, YEIIOBEKA; MIPOIIECCOB
KU3HEJEATEIbHOCTH, MPOTEKAIOIINX B OpraHu3Max
pacTeHUi, >KUBOTHBIX M YEJOBEKa; OMOJIOTMYECKUX
mpoueccoB:  oOMeHa  BemecTB  (MeTaboJu3M),
nH(popMallUd U TIpeBpallleHUus] SHEpruu, OpoKeHus,
aBTOTPO(PHOTO0 U TETepOTPO(HOr0 THUMOB MUTAHUS,
(dboTocMHTE3a W XEMOCHHTE3a, MMHTO3a, Meio3a,
ramMeToreHesa, AMOpHOreHe3a, MOCTIMOPUOHAIBHOTO
pa3BHTHS, Pa3MHOXKEHUS, WHIMBUTYTBHOTO
pa3BUTHsL OpraHu3Ma (OHTOTeHe3a), B3aUMOJCHCTBUS
TeHOB, TeTepo3uca; MACWCTBHI  HMCKYCCTBEHHOTO
otbopa,  CTAOWIM3UPYIOIIETO,  JABWXKYIIETO U
pa3phIBAOIIETO €CTECTBEHHOTO oTbOopa;
AITOTIATPUIECKOTO u CUMIATPUIECKOTO
BUJI000pA30BaHUS,  BIUSHUS  JBIKYIIUX  CHJ
3BOJIOLHAN Ha reHooH MTONYJISALINH;
MPUCTIOCOOJICHHOCTH OPTaHU3MOB K Cpejie 0OWTaHus,

qcpeaoBaHUA HaHpaBJ’IeHI/Iﬁ 9BOJIIOLIMH,; KPYroBOpPOTa




BCIICCTB U MOTOKA SHCPIrHu B 9KOCUCTEMAX

CdopmupoBaHHOCTH YMEHHUS BBIJICTISITh
CYIIECTBEHHBbIE = MPHU3HAKH  BUPYCOB,  KIETOK
MPOKApUOT U  DYKAPUOT;  OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX OpraHHU3MOB, BUJIOB,
OMOreoleHO30B U DKOCHUCTEM;  OCOOEHHOCTH
MPOIIECCOB OOMEHA BEIIECTB U MPEBPALLICHHS SHEPTHH
B  KJeTKe, (OTOCHMHTE3a, IUIACTHYECKOTO H
SHEPreTUYecKOro O0OMeHa, XEMOCHHTEe3a, MHTO3a,

MCﬁOBa, OIINIOAOTBOPCHUS, PAa3BUTUA U PA3SMHOXKCHH,

UHAUBUAYAJIBHOT'O Pa3sBUTHA opraHusma
(oHTOrEHE3a), 060pbOBI 3a CYLIECTBOBAHHUE,
€CTECTBEHHOTO oroopa, BU1000pa30BaHMs,

MPUCIIOCOOICHHOCTH OPTaHM3MOB K Cpejie OOUTaHus,
BJIUSIHUS KOMIIOHEHTOB 3KOCHCTEM, AHTPOIOTE€HHBIX
W3MEHCHHI B DJKOCHCTEMaX CBOCM MECTHOCTH,
KpYTOBOpPOTa BEILECTB M IPEBPAILECHUS SHEPrUU B

ouocdepe

Ymenue UCIOJIb30BaTh COOTBETCTBYIOLIHE
apryMeHTbl, OHOJIOTHYECKYI0 TEPMHHOJIOTHIO U
CUMBOJIUKY JUIS JI0Ka3aTeIbCTBA POACTBA OPTaHU3MOB
pa3sHBIX CHUCTEMATHYECKUX TPYII; B3aUMOCBA3U
OPraHu3MOB U  CpeAbl  OOMTaHUs;  €IUHCTBA
4eJI0OBEUECKUX  Pac; HEOOXOAUMOCTH  370pPOBOrO
o0pa3a >KM3HH, COXPAHEHHs Pa3HOOOpa3us BUAOB U
9KOCUCTEM KaK YCJIIOBHS COCYILECTBOBAHMS IMPHUPOJBI

M 4CJIOBCUYCCTBA

YMeHue KpUTUYECKH OIEHUBaTh HMH(OPMAIHIO
OMOJIOTHYECKOTO  COAEpKAHMSI; HHTEPIPETHPOBATH
STUYECKUE aCTEeKThl COBPEMEHHBIX HCCIICIOBAHUN B
OuoJIoruy, MEIHITUHE, OHMOTEXHOJIOTUH;
paccMaTpuBaTh ri00albHbIE DKOJIOTHYCCKHUE
MpoOJeMbl  COBPEMEHHOCTH,  (opMHpoOBaTh MO

OTHOICHHUIO K HUM CO6CTB€HHYIO TTO3HIINTIO




INIEPEYEHDb 2JIEMEHTOB COIAEP KAHUSA, IIPOBEPAEMBIX HA EI'D
1O BUOJIOI'N

Kon

IIpoBepsieMbliidjIeMEHTCOIePKAHUSA

buosnorus kak Hayka. JKuBble CUCTEMBI U X U3YyUYCHHUE

11

CoBpemeHHass OWOJIOTHS — KOMIUIEKCHAas Hayka. buoiorndyeckue HayKu U
u3y4aeMble UMM TIpoOsieMbl. DyHIaMEHTAIbHBIE, MPUKIAIHBIE U TOMCKOBBIE
HAy4YHBIC UCCIICIOBAaHUS B OMOJIOTHH.

3nayeHne Owonorud B (HOPMUPOBAHMH COBPEMEHHOH €CTECTBEHHO-HAYYHOM
kapTuHbel Mupa. [Ipodeccun, cBs3anHble ¢ OWoOJOrueil. 3HaueHUE OMOJIOTUU B
MPAKTUYECKON JIEATEIBPHOCTH YEJIOBEKA: MEIUIIMHE, CEIIbCKOM XO3SHCTBE,

IIPOMBIINIIICHHOCTH, OXPAaHEC IIPUPOALI

1.2

JKuBble cucTemMbl Kak mpeaMeT u3ydeHus: Ouosoruu. CBOWMCTBA KHBBIX CHCTEM:
€IMHCTBO XMMHUYECKOTO COCTaBa, TUCKPETHOCTh M IEJIOCTHOCTb, CIOKHOCTh U
YIOPSA0YEHHOCTh CTPYKTYpBHI, OTKPBITOCTb, caMOOpraHu3alus,
CaMOBOCITPOU3BEICHUE, Pa3IPAKUMOCTh, U3MECHUUBOCTD, POCT U Pa3BUTHE.

YpOBHM OpraHM3alvu XKUBBIX CUCTEM: MOJICKYJISIPHBIN, KJIECTOYHBIN, TKAHEBBIM,
OpraHU3MEHHBIH, HOMYJISAIIMOHHO-BUIOBO, HKOCUCTEMHBIN
(buoreonenornueckuii), OuochepHbiit. Ilpomecchl, MPOUCXOASIIME B IKHUBBIX
cucremax. OCHOBHBIE TpH3HAKK XHUBOro. JKW3Hb Kak (opma CyIICCTBOBAHHS

MaTepun

1.3

Meroasl Ouosiormueckoil Hayku. HaOmionenue, wu3MepeHHE, HSKCIEPUMEHT,
cucreMaru3anus, wMetaaHanu3. IloHATHE O 3aBUCHMMOM W HE3aBHCHMOH
nepeMeHHoOM. IInanupoBanue skcrnepumenta. IloctaHOBKa M IIpoBEpKa THIOTES.
HyneBast runore3a. Ilonstue BbIOOpkM U €€ ngocTtoBepHOCTh. Pa3Opoc B
Onosornuecknx MaHHbIX. OIleHKa JOCTOBEPHOCTH TOJIYYEHHBIX pE3YJIbTaTOB.
[IprunHBl HCKAXKEHUS PE3YJAbTATOB JKcHEpUMEHTA. [IOHSATHME CTAaTUCTUYECKOrO

TECTa

KnerkakakOuonornyeckascucrema

2.1

Knerka — cTpyKTypHO-(pYHKIIMOHANbHAs €AMHUIA KUBOTO. VICTOPHS OTKPBITHS
knetku. Pabotsr P. I'yka, A. JleBenryka. Knerounas teopust (T. IlIBann, M.
Hneiinen, P. Bupxos). OCHOBHBIE MOJT0XKEHUS COBPEMEHHON KJIETOYHOU TEOPHUHU.
MeTo1pI MOJIEKYIISIPHON U KJIETOYHON OMOJIOTHHN: MUKPOCKOIUS, XpoMarTorpadus,
anexTpodopes, METOJ MEYEHBIX aTOMOB, muddepeHraIbLHOe

I_ICHTpI/I(I)yTI/IpOBaHI/IC, KYJBbTUBUPOBAHHUC KIICTOK

2.2

XVUMUYECKUH COCTaB KJIETKH. Makpo-, MUKpO- U yJIbTPaMUKpPOIIEMEHTH. Bona u

et POJIb KaK paCTBOPUTCIIA, pCarcHTra, y4aCTUC B CTPYKTYPUPOBAHWUU KIICTKH,




TEIUIOPETysaiui. MuHEpanbHbIC BEIIECTBA KJIETKH, MX OWOJOTHYECKas pOIib.
Posnb kaTHOHOB M aHMOHOB B KJIETKE.

buonoruueckue mnonuMepsl. benku. AMHHOKHCIOTHBII cocTaB  OENKOB.
Crtpykrypbl OenkoBod Mosekynbl. llepBuuyHas cTpykTypa Oenka, MENTHAHAS
CBA3b. BropuuHas, TpeTHuHas, YETBEpTUYHAA CTPYKTYphl. J[leHaryparus.
CoiictBa 6enxoB. Knaccudukanus 6enko. buonorunueckue GpyHKIum 6eKoB.
VYrneBonpl. MoHOcaxapuibl, AMCAXapUIbl, OJUIOCaXapuibl M MOJHCAXAPUJIBI.
OO0muit mmaH cTpoeHus U (PU3UKO-XMMHUYECKHE CBOMCTBA  YIJEBOJOB.
buonoruueckue GyHKIIUU YTIIEBOIOB.

Jlumunel. TuapodminbHO-TUApOodoOHBIE cBoiicTBa. Kiaccudukanus ITUIUIOB.
Tpurnuuepunsl, ¢ochonunuasl, BOCKH, crepounibl. buonoruueckue GyHKIUU
munuaoB. OO01Ire cBocTBa OMOJIOTMYECKUX MEMOPaH — TEKy4ecThb, CIIOCOOHOCTh
K CaMO3aMBIKaHHUIO, TIOJTYIPOHUIIAEMOCTb.

HyxneunoBbie xucnorel. JIHK u PHK. CtpoeHue HYKJIEHHOBBIX KHCIIOT.
Hyxneoruasl. Ilpunnun xomruiementapuoctu. [Ipasuno Yapradda. Crpykrypa
JIHK — nBoiinas cniupanb. MectoHaxoxaenue u ouonorundeckue ¢pynkiuu JHK.
Bunel PHK. @ynxkunu PHK B knetke.

Crpoenue wMonekyiasl AT®. Makpospruueckue cBsi3su B Mojekyine ATO.
buonoruueckue pynkunn AT®. BoccTaHOBIEHHBIE IEPEHOCYUKU, UX QYHKIIH B
kietke. CekBenupoBanue JIHK.

CrpykrypHass OuWojOrusi: OHOXMMHYECKHE W OMO(DH3UYECKHE HCCIICIOBAHMS

COCTaBa M MPOCTPAHCTBEHHOU CTPYKTYpbl OMOMOJIEKYJT

2.3

Tumbl  KJIETOK:  dyKapHoTHUecKass M Npokapuotrhyeckas. CTpyKTypHO-
(GyHKIIMOHATIbHBIE 00pa30BaHMsI KIETKH.

Crpoenue mpokapuoTudeckod kieTku. Knerounas creHka OakTepuil M apxei.
OCOOEHHOCTH CTPOEHHUSI TeTepOTPOPHONH U aBTOTPOGHONH HPOKAPUOTHUYECKHX
KJIETOK. MecTo U pojib MPOKapUoT B OMOIIEHO3aX.

CrpoeHre M (QYHKIMOHHMPOBAHHE 3yKapuoThdeckod kieTku. Ilmazmartuueckas
MeMmOpaHa (rutazmaiemma). CTpyKTypa Iia3MaTHuecKo mMeMOpaHbl. TpaHcmopT
BEUIECTB 4Yepe3 IIa3MaTHYeCKyl0 MeMOpaHy: maccuBHBIM  (nuddysus,
oOnery€éHHass aAudQy3us), akTUBHBIA (NEPBUYHBI M BTOPUYHBIA aAKTUBHBII
tpancnopt). Ilomynponunaemocts MemOpanbl. Pabora HaTpuii-KanueBOro
Hacoca. OHJIOIMTO3: MUHOLUTO3, (arouuTto3. DKk301uTo3. KierouHas cTeHKa.
Crpykrypa 1 GyHKIUU KIETOYHON CTEHKH pacTeHH, rpruOoB.

Hurtommazma. Iluto3zons. Llurtockenmer. [IBwkenue muToriazmbl. OpraHouibl
kiIeTku. OJHoMeMOpaHHBIE OpPraHOMIbl KJIETKH: SHAOIUIa3MaTHYeCKas CeTh
(QIIC), anmapar 'onbpku, TU30COMBI, UX CTpOoeHHE U (QyHKIMH. B3anMocBs3b
O0JIHOMEMOpaHHBIX OPraHOUJOB KJeTKU. CTpoeHHE TpaHyJISIPHOIO PETUKYIyMa.

Cunte3 pactBopuMBIX OenkoB.CHMHTE3 KIETOYHBIX MeMmOpaH. [ 'mamkwmit




(arpaHynspHBIA) SHAOIUIA3MATHYECKUN peTuKynyM. CekperopHas (QyHKIUS
annapara [osnbmku. TpaHCcOpT BemecTB B KiETKe. Bakyoinum pacTUTENBHBIX
kietok. Kierounslii cok. Typrop.

ITosryaBTOHOMHBIE OPraHOU/bI KJIETKUA: MUTOXOHIPUH, IUTACTUBL.

Crpoerre u (QyHKIMM MHUTOXOHApUN W TuiacTuia. [lepBuyHbBle, BTOpUYHBIE U
CIIO)KHBIE  TUIACTHIBI  (DOTOCHHTE3UPYIOIIMX  JyKapuoT.  XJIOPOILIACTHI,
XPOMOILIACTBHI, JISMKOIUIACTHI BBICIIMX PACTEHUM.

HememOpannble opraHoujsl kineTkn CrpoeHne M (QYHKIMM HeMeMOpaHHBIX
OpPraHousioB KieTku. Pubocombl. MukpodunamMeHTsl. MBIIIEYHBIE  KIICTKH.
MuxkpotpyOouku. Knerounelii neHtrp. CTpoeHHWE U JABHKEHHE XKIYTHUKOB U
pecHrueK. MUKpOTpyOOUKH LIUTOIIAa3Mbl. LIeHTpHOIIb.

SAnpo. O6onouka sapa, XpOMaTHH, KapuoIuiasMma, SIPBIIIKH, UX CTPOCHHE U
¢bynkuuu. SnepHblii OenkoBbIM MaTpuKC. [IpocTpaHCTBEHHOE pAaCHOJIOKEHHE
XpoMOCOM B HHTEp(]a3HOM sizipe. benku xpomMaTnHa — THCTOHBI.

Knerounsle BkirodyeHus. CpaBHHUTEIbHAs XapaKTEPUCTHKA KIETOK JYKapHOT

(pacTUTENBbHOM, )KUBOTHOM, TPUOHOIN)

2.4

AccuMWISIIIMSL U TUCCUMUIIALIUA — JBE CTOPOHBI MeTabonusma. Tumbl oOMeHa
BEIIECTB: aBTOTPO(HBIN U reTepoTpodHbIi. YdacTue KHUCIOpoAa B OOMEHHBIX
mpoueccax. OJHepreTuyeckoe obecreueHue KieTku: mnpespamieHue ATO B
oOMeHHBIX TmporeccaXx. DepMEHTATUBHBIH XapaKTep pPEaKIui KICTOYHOTO
Metabonmu3ma. DepMeHTH, X CTPOEHUE, CBOWCTBA M MEXAaHU3M JICHUCTBUS.
Kodepmentsl. OTnnuns GpepMEHTOB OT HEOPraHUYECKUX KaTalnu3aTtopoB. benku-
aKTUBATOPbl U OEJIKU-UHTUOUTOPHI. 3aBUCHUMOCTh CKOPOCTU (PEepMEHTATHUBHBIX
peaxkuuil oT pa3IuyHbIX (PaKTOPOB.

IlepBuuHBI CHUHTE3 OpraHMYecKMX BewecTB B KieTrke. dortocuHre3. Poib
XJIoporacToB B mporecce (ortocuHTe3a. CperoBas M TeMHOBas (a3bl.
[IponykTuBHOCTE (oTOCHHTE3a. BiusHue pa3nuyHbiXx (PaKTOPOB HA CKOPOCTh
¢dorocunTe3a. 3HaueHue (HOTOCUHTE3A.

XemocuHres. PazHooOpas3ne opraHu3MOB-XE€MOCHHTETUKOB: HUTPUPHUIHUPYIOLIHE
OakTepuu, Kelne300aKTepuu, cepoOaKTepur, BOJOPOJHbIE OaKTepHH. 3HAUCHHE
XEMOCHHTE3A.

AHa’poOHbIe opraHu3Mmbl. Buapl Oposkenus. IIponykTbl OpokeHHs U UX
HCTOJb30BAHUE YEJIIOBEKOM. AHAa’pOOHbIE MHUKPOOPTaHM3MBI KakK OOBEKTHI
OMOTEXHOJIOTHHU ¥ BO30YIUTETN OOJIE3HEH.

AspoOHBIE OpraHU3MBI. JTalbl dHEpreTudeckoro oomena. IloaroroBuTenbHBIN
sTan. [ MKoamu3 — 6eCKUCIOPOIHOE PACIIETIIICHHUE TIIOKO3BI.

buonoruueckoe OKHCIEHHME, WU KIETOYHOE JbIXaHuWe. Ponb MUTOXOHIpUN B
nporueccax ouonornyeckoro okuciaeHus. Luknnueckue peakiuu. OKUCIUTENBHOE

dbochopmmposanue. [IpenmyrecTBa a3poObHOr0 Myt OOMEHa BEIIECTB TEpE




aHadpoOHBIM. D(PPEKTUBHOCTHIHEPrETUIECKOT00OMEHA

2.5

Peakuuu marpuyHoro cuutesa. IIpUHIMI KOMIUIEMEHTapHOCTH B pEaKLHUAX
MaTPUYHOTO cuHTe3a. Peannszanus nacneacTBeHHON HHGOpManuu. I eHeTnueckuii
KOJI, ero cpoucrBa. TpaHckpunuuss — marpuudblii cuHTe3 PHK. IIpuHnmmnsr
TPAHCKPHUIILIUU: KOMILIEMEHTAPHOCTh, aHTUNAPAUIEIbHOCTh, ACUMMETPUYHOCTb.
Tpancnsauus u e€ sranpl. Yuactue tpancnopTHeix PHK B OuocunTese Oenka.
VYcnoBus OuocuHTe3a Oenka. KommpoBanwe amumHOKHCIOT. Pons pubocom B
O6uocuHTe3e Oenka.

Opranu3zaiys reHomMa y nNpokapuoT U 3YKapuoT. Perynsuus akTHBHOCTH T'€HOB y
npokapuot. ['unoresa omnepona (®@. XKako6, XK. Mano). Perynsauuss oOMEHHBIX
IIPOLIECCOB B KJIeTKe. KileTouHbIi roMeocTas.

Bupycbl — Hekierounbie (GopMBl KU3HU W oOnwratHeie mapa3uthl. CTpoeHHe
MIPOCTHIX U CIIOKHBIX BUPYCOB, PETPOBUPYCOB, OaKTepruodaros.

Bupycubie 3a0oneBanus udenoBeka, *HBOTHbIX, pacteHuii. CIIN/, COVID-19,

conuaJibHbIC U MCIUITMHCKHUEC HpO6JI€MI)I

2.6

Knerounslii nuki, ero nepuozs! 1 peryisnus. Matepgaza u muto3. OcoGeHHOCTH
MPOIECCOB, MpoTeKarommx B HHTepdasze. [loaAroTroBka KIETKH K ICICHHIO.
[IpecunTeTnyeckuii (MOCTMUTOTHYECKUI), CHHTETUUECKUN M TTIOCTCUHTETHYECKHUI
(IpEeMHUTOTUYECKHH ) TIEPUOIbI HHTEP(A3HI.

Marpuunsiii cunte3 JHK — penmukanusa. Ilpunnunsr perukamuu  JIHK:
KOMIUIEMEHTAPHOCTb, ITOJIYKOHCEPBATUBHBIM CHHTE3, AHTHUIIAPAJUICIBHOCTb.
Mexanusm permukanuu JTHK. Xpomocomel. Ctpoenne xpomocoM. Tenomeps! u
Tenomepasa. XPOMOCOMHBI HaOOp KIETKM — KapuoTul. JIummougHsli u
rariouiHbii - Habopbl XpomocoM. ['omonoruuneie Xpomocombl. IlojoBbie
XPOMOCOMBI.

Jlenenue knetku — MuTo3. CTaiuyu MHUTO3a U NMPOUCXOAAIIUE B HUX IPOLECCHI.
Tunsl MuTo3a. KaprokuHe3 M IUTOKMHE3. buosormdyeckoe 3Hau€HUE MUTO3a.
Perynsmus mutoTHueckoro nukia kiaeTku. [IporpammupyemasikieToqHasruoens
— amnomnTo3.

cDYHKI_II/IOHEU'I]E:HajIFeHOMI/II(EI

Opranu3zMkakOHoI0orHyecKasicucTeMa

3.1

OOHOKJICTOYHEIE, KOJOHHAJIbHEIE, MHOTOKJICTOYHBIE OpTraHU3MBbI u
MHOTOTKaHEBBIE OPTAaHU3MBI.

@dopMbl  pa3MHOKEHHUsSI OpPraHW3MOB: Oecroyioe (BKJIOYas BETeTaTUBHOE) H
monoBoe. Bwuapl  Gecrosioro  pa3MHOXKEHHs:  TTOYKOBAaHUE,  CIOPYIISIUSA,
(dbparMeHTaIus, KIOHUPOBAHUE.

[TonoBoe pasmuosxenue. [lonoBeie kieTku, win ramersl. Meiio3. Ctaguu meiiosa.

[ToBenenue xpomocoM B mero3e. Kpoccunrosep. buonornueckuii cMbica mMeitosa




1 TI0JIOBOTO Ipouecca. Melo3 1 €ro MeCTO B )KU3HEHHOM IUKJIE OPTaHU3MOB.
IIpenzaponpiueBoe passutue. I'ameroreHe3 y >KUBOTHBIX. lloyioBBIE JKeie3bl.
OOpazoBanue u pa3BUTUE TMOJOBBIX KJeToK. (CrnepmaTroreHes M OOTEHE3.
Crpoenue monoBbIX KiIeTOK. OIUIOAOTBOpeHHE U 3MOpPHOHAIbHOE pPa3BUTHE
*KHUBOTHBIX. CITIOCOOBI OTUIOIOTBOPEHUS: HAPYKHOE, BHYTpeHHEe. [lapTeHorenes.
WupuBuayanbHoe pa3BUTHE OpraHu3MoB (oHTOreHes). Cramuum »sMOpHoOreHesa
YKUBOTHBIX (Ha mpuMepe Jarymku). Ipoonenue. Tunsl apodnenus. OcobeHHOCTH
OpoOJeHrs MIIEKONUTAIONINX. 3apOJIbIIEeBbIe JUCTKH (TacTpyisius). 3akiaaka
OpraHoB M TKAaHEW W3 3apOJABILIEBBIX JIMCTKOB. B3auMMHOE BIMAHHE 4YacTei
pa3BUBAIONIETOCS  3apojipliia (3MOpUOHANbHAS MHIAYKIMS). 3akiajka IUlaHa
CTPOEHMSI >KMBOTHOTO KakK pe€3yJlbTaT HEPAPXUYECKUX B3aMMOICHCTBHII T'€HOB.
Bnusnue Ha sMOpHOHANbHOE pa3BUTHE PA3TUYHBIX (DAKTOPOB OKpYXKaromien
Cpelbl.

Poct u pa3Burue xuBoTHBIX. [TocTamMOpronansHbIil nepuo. [Ipsimoe u Henpsimoe
pazButue. Pa3Butue ¢ meramopdo3oM y OECHO3BOHOYHBIX U ITO3BOHOYHBIX
KUBOTHBIX. buosormueckoe 3Ha4Y€HHE NPSIMOrO WU HEOPSIMOrO pa3BUTHUS, HX
pacnpocTpaHeHue B mIpupoje. Tumbl pocTa XKUBOTHBIX. (DaKkTOpbl peryiasuuu
pocTta JKMBOTHBIX M uyesoBeka. CrTaguu MOCTAIMOPHOHAIBHOIO pPA3BUTHSA Yy
YKUBOTHBIX U 4esioBeka. [lepuoapl oHTOreHes3a yenoBeka.

Pasmuokenue u pasputhe pacteHuid. ['amerodpur um crnopodur. Meio3 B
KU3HEHHOM 1uKie pacteHuid. (OOpazoBaHwe CIOp B IpoIecce Meio3a.
I'amerorenes y pacteHuil. OIUIOJOTBOPEHHE W PA3BUTHE PACTUTEIbHBIX
OpraHu3MoB. /[BoifHOe OII00TBOPEHHE Y IIBETKOBBIX pacTeHuil. OOpa3oBaHue u

Pa3BUTHEC CEMCHHU. MexaHHu3MBbI peryjidannuu OHTOTCHE3a Y paCTeHI/Iﬁ " )KUBOTHBIX

I/ICTOpI/IH CTAHOBJICHUA W  Ppa3BUTHA TCHCTUKHM KaK HAYKH. OcHOBHBIC
TeHETUYECKHE IIOHATHUS M CHMBOJIBI. I OMOJOTrHYHEIE XpOMOCOMBI, AJIJICIIBHBIC

I'CHbI, AJIBTCPHATUBHBLIC IIPU3HAKH, )IOMI/IHaHTHI)II\/’I n pGHGCCHBHBIfI IMPU3HAK,

32 rOMO3HMIoTa, TeTepO3UroTa, 4YMUCTas JHMHMUSA, THOPHUAbI, TE€HOTUN, (HEHOTHI.
OCHOBHBIEMETOABITEHETUKU: rUOPUI0TOr MYECKHIHA, LUTOJIOTUYECKUH,
MOJIEKYJIIPHO-TE€HETHYECKU I
Monorubpunnoe ckpemupanue. [lepBolii 3akoH MeHenst — 3aK0H eJMHO00pa3Hs
ruOpuioB mepBoro mnokosneHus. [IpaBuino pomuHupoBaHusa. Bropoit 3akoH
MeHngens — 3akOH pacUIeIUIeHMs MpU3HAKOB. lluTOonormyeckne OCHOBBI

33 MOHOTHOPHUAHOTO CKpelnBaHus. [ umores3a 4MCTOTH raMerT.

AHanuzupyrolee ckpemuBaHue. [IpoMexyTOuHBI XapakTep HaclIeJOBaHMS.
Pacmennenne npu3HakoB pH HEMTOJIHOM JTOMUHUPOBAHUH.
JurubpunHoe ckpemmuBanue. Tpetuil 3akoH MeHzens — 3aKOH HE3aBUCHMOIO

HacJICcJO0BaHUsA IMPU3HAKOB. I_[I/ITOJ'IOFI/I‘{CCKI/IC OCHOBBI




JTUTUOPUTHOTOCKPETIUBAHUSI.

CueruieHHoe HacienoBaHue npu3HakoB. PabGoter T. Moprana. CremneHHOe
HAacJeA0BaHUE TE€HOB, HapyUIEHUE CLEIUIEHUS MEXAYy TeHamMu. XpOMOCOMHas
TEOPHS HACJIEICTBEHHOCTH.

I'enernka mosa. XpOMOCOMHBIM MeEXaHM3M ONpeAesieHus mona. AyTocoMbl U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBIi M TeTEpOraMeTHbIM MoJ. ['eHeTnueckas
CTPYKTypa IMOJOBBIX XpoMocoMm. HacnenoBaHue mpPU3HAKOB, CLEIJIEHHBIX C
MTOJIOM.

l'enoTun kak wenoctHas cucrema. [lmeloTponus — MHOKECTBEHHOE IEHCTBUE
reHa. MHOK€eCTBEHHBIMAIIETIU3M. B3anmoneicTBHEHEATIEIbHBIXT€HOB.

Kommnnemenrapuocts. Onuctas. [lonumepus

3.4

BzaumoneiicTBre reHOTHIIA U Cpebl TpH (hopMUpoBaHUU (eHoTHIa. I3MEeHYMBOCTD
npyu3HaKoB. KauecTBeHHblE M KOJIMYECTBEHHBbIE NPU3HAKU. BBl M3MEHUMBOCTH:
HEHACJIEACTBEHHAs U HACIIECTBEHHAS.

MomudukanyonHas ~ M3MEHYMBOCTh.  Pomb  cpempl B (hopmmpoBaHUH
MOAM(UKAMOHHOW N3MEeHYnBOCTH. HopMa peaknuu npusHaka. BapraroHHbIN psijt
u BapuauuoHHas kpuas (B. MHoranncen). CBoiictBa Moau(UKaLMOHHOM
WU3MEHYUBOCTH.

I'enorunuyeckas u3MeHUUBOCTh. CBOICTBAa F€HOTUIINYECKONW U3MEHYMBOCTU. Bubl
TEHOTUIMYECKON N3MEHUMBOCTH: KOMOMHATHBHAS, MyTal[MOHHASI.

KomOunatuBHass M3MEHYMBOCTb. Mei03 M TMOJIOBOM Mpolecc — OCHOBA
KOMOMHATUBHOM M3MEHYMBOCTH. Pob KOMOMHATUBHOM M3MEHYMBOCTH B CO3JIaHUM
TeHEeTUYECKOro pa3Ho00pa3us B Mpeenax OAHOro BU/aA.

MyrtanmoHHas U3MEHYMBOCTb. BUibl MyTalyii: TeHHbIE, XPOMOCOMHBIE, T€HOMHBIE.
CrioHTaHHBIE M MHAYLMPOBAaHHBIE MyTallUU. SIAepHBIE M LUTOIUIA3MAaTHUYECKHUE
Myranuu. CoMaTHYECKUE U NOJIOBbIE MyTalMy. 1 [pnunHbI BOSHUKHOBEHUSI MyTaLUH.
MyrareHbl ¥ HX BIMSHME Ha OpPraHU3Mbl. 3aKOHOMEPHOCTU MYTAllMOHHOTO
nporecca. 3aKOH TOMOJIOTHYECKUX PSI0B B HaciaeACTBeHHOM n3MeHunBoctu (H.M.

BaBI/IJ'IOB). BHCHI[epHa}I U3MCHYHMBOCTDb U HACJICIACTBCHHOCTD

3.5

Kapuotun uyenoBeka. MexayHapoaHass IporpamMma HCCIEJOBaHUs TIe€HOMa
yernoBeka. MeToabl  M3y4YEHHsT TEHETHMKM  4YEJlOBEKa: TIEeHEAJIOTMYECKUH,
OJIM3HELOBLIN, UTOTCHETHUCCKUH, MOMYISAIUOHHO-CTATUCTUYECKHUH,
MOJIEKYJIIPHO-TEHETHYECKU . CoBpemMeHHOE onpeneeHue TE€HOTHIIA:
MOJJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHUCJE C MMOMOIIBIO
III1P-ananu3a.HacieacTBeHHBIS 3a0071eBaHus 4eJI0BEKA. I'ennsie Hu
XPOMOCOMHBIE 0011e3HU YEJI0BEeKa. bone3nn c HACJEICTBEHHON
MPEIPaCTOI0KEHHOCTHI0. 3HAUEHNE MEIMIIMHCKON TeHETUKH B MPEAOTBPAIICHUN U

JICYCHUY TEHETHUECKHUX 3a00J1eBaHNi YeaoBeKa. CTBOIOBBICKICTKH




3.6

JlomecTuKalus 1 cenekuus. 3aposkKIeHNe CENEKIMU U foMecTuKanyu. Yuenue H.M.
BaBuiioBa 0 LEHTpax MPOUCXOXKAEHHS M MHOrooOpaszusi KyJbTYPHBIX PacTEHHH.
Posp cenexuyu B cO31aHUM COPTOB PACTEHMH U MOPOA *KUBOTHBIX. CopT, mopona,
mTaMM. 3aKOH TOMOJIOTMYECKHX PSNOB B HACIEACTBEHHOM u3MeHunBocT H.U.
BasuiioBa, ero 3naueHue st CENEKIMOHHON pabOThI.

Metoapl  ceneKUMOHHOW paboThl. McKyccTBeHHBIH OTOOp: MAacCOBBId |
WHIUBUYAJIbHBIH. Ortanel KOMOHMHAIIMOHHON CEJIEKIIUH. UcneiTanue
npousBoauTeneil mo moromMcrTBy. OTOOp MO TEHOTHIy C IOMOLIbI OLIEHKU
(eHoTUNa MOTOMCTBA M OTOOP IO TEHOTHUITY ¢ moMonIbio ananu3a JIHK.
HckyccTBeHHBIN MyTareHe3 Kak METOJ CeJIEKIIMOHHOM paboThl. PagnaninoHHbIN 1
XUMUYECKMH MyTareHe3 Kak MCTOYHMK MYyTalud y KyJIbTypHBIX (opMm
opranu3moB. lcnonp30BaHME TI'€HOMHOIO PENAKTUPOBAaHUS U METOJOB
pexomOuHaHTHBIX JIHK 11151 mosrydeHust HCXOAHOT0 MaTepraia JUlsl CeeKIIHH.
[lonyuenne nomumionnoB. BuyrpuBumoBas rubpunuzanus. bimskoponcTBeHHOE
CKpelIvBaHue, WM UHOpuauHr. HeponacTBeHHOe CKpelMBaHUE, WM ayTOPHUAMHI.
I'eteposuc u ero npuunnsl. Mcnons3oBanue rereposuca B cenekuuu. OtnanéHHas
ruopum3aiyst.  [Ipeomornenre Oeciuionus MEXBHIOBBIX THOPUIOB. JloCTrkeHUs

CEJICKUIMU PACTEHUI U KUBOTHBIX

3.7

OOBEKTBI, UCTIONIb3yeMbIE€ B OMOTEXHOJIOTUH, — KJIIETOUYHBIE U TKAHEBBIE KYJIbTYPHI,
MHUKPOOPTaHU3MBI, WX  XapaKTCPUCTHKA. T[paJuIMOHHAs  OWOTEXHOJIOTHS:
xJieboneueHne,  MOJIyueHHE  KHUCIOMOJOYHBIX  MPOAYKTOB,  BHHOJEIHE.
Muxkpobuonorndeckuii cuHTe3. OOBEKTHI MHUKPOOMOJIOIMYECKHX TEXHOJOTHIA.
[IponssoncTeo Oenxa, AMUHOKHCIIOT u BUTaMUHOB.VICKycCTBEHHOE
OIUIOAOTBOpPEHUE. PEKOHCTPYKIMS SMIEKIECTOK M KIOHUPOBAHHE >KUBOTHBIX.
Meron TpaHCILIaHTaUUU SAEP KIETOK.

XpoOMOCOMHAasi M TeHHas WHXeHepus. VCKyCCTBEHHBIM CHHTE3 TI€Ha |
KoHCcTpynpoBanue pekoMOuHanTHbIX JIHK. JlocTmxkeHuss W TEpCIEKTHUBHI
XpPOMOCOMHOM W TEHHOM HWHXEHepuu. MeaunuHcKue OHOTEXHOJIOTHUH.

Hcnons30BaHHE CTBOJIOBBIX KJIETOK

Cucrema u MHOFOO6paSI/Ie OpTraHHU4Y€CKOro Mmupa

4.1

buonornyeckoe  pasHooOpasue  opranuzmMoB.  CoBpeMEHHas  CHUCTeMa
opranudeckoro wmupa. Ilpuniunsl kinaccudukanuum opraHu3MoB. OCHOBHBIE
CHCTEMATHYECKHE TPYIIILI OPTaHU3MOB.

Ocobennoctu CTPOCHUA W KUBHCACATCIBbHOCTH OJAHOKJICTOYHBIX OPTraHHU3MOB.
bakrepuu, apxeu, OJHOKJIETOYHBIE IPUOBI, OJHOKJIETOUHBIE BOJOPOCIH, IpYyTrUe
npoTucThl. KonoHuanbHble opraHu3msl. J[BHKeHHE OTHOKJIETOUYHBIX OPraHU3MOB:
amMEOOUHOE, KIYTUKOBOE, PECHUYHOE. 3allluTa Y OJHOKIETOYHBIX OpPraHU3MOB.

PaSHpa)KI/IMOCTB Y OAHOKJICTOYHBIXOPIraHU3MOB. Takcucer




4.2

MHOrokJIeTOYHbIE pacTeHUs. B3anMOCBA3b YacTeil MHOTOKJIETOYHOT'O OpraHu3Ma.
Tkanu, opraHbl U CHCTEMbl OPraHOB MHOTOKJIETOYHOTO opranusma. OpraHuszm
Kak eauHoe 1enoe. TkaHW pacTeHuil. Tumbl pacTUTENBHBIX TKaHEM:
oOpaszoBarenbHass, TOKPOBHAs, IIPOBOJAIIAS, OCHOBHAs, MEXaHHUYecKas.

OcoOeHHOCTUCTPOCHUS, PYHKIIMIA U PACTIONOKCHUSITKAHEH B OpraHaxpacTeHHIA

4.3

BereraruBHble 1 reHEpaTHUBHBIE OpPTraHbl pacTeHUil. DyHKIMK OPraHOB U CUCTEM
opranoB. Kapkac pacrenuil. [[Bu>keHue MHOTOKJIETOYHBIX PACTEHHI: TPOIIU3MBI U
Hactud. [lormomieHue BOJBI, YIIAEKHUCIOrO0 Tra3a W MHUHEPAIbHBIX BEIIECTB
pactenusimu. [Ipixanue pactenuil. {uddysus razoB uepe3 MoBEpXHOCTh KIETKH.
TpancriopTHble CHUCTEMBI pacTeHuW. Beigenenue y pacreHuil. 3ammra y
MHOTOKJIETOUHBIX pacteHuil. Kyrukyma. CpeactBa macCMBHOM M XHUMHYECKOM
3amuThl. OUTOHIIHIBI.

PazgpaxxumocTs U perynduus y opraHu3MoB. Pa3ipaxuMocTe W peryisiuus y

MHOTI'OKJICTOYHBIX paCTCHHfI. PocToBrIeBelIecTBa M NX3HAYCHUE

4.5

MHoOrok/ieTouHsle  XUBOTHblE. B3auMOCBS3p  4YacTeil  MHOTOKJIETOYHOTO
opranu3ma. TkaHM, OpraHbl U CHUCTEMbl OPraHOB MHOTOKJIETOYHOI'O OpraHu3Ma.
Opranusm kak enuHoe nenoe. 'omeocras. TkaHu )KMBOTHBIX M YEJIOBEKA. THIIbI
JKUBOTHBIX TKaHEH: OIUTCIMAIbHAsA, COCOAMHUTCIIbHAA, MbIIICYHAA, HCPBHAasd.
OcoOenHoctu CcTpoeHUs, (QYHKIMA U PACIONOXKEHHs TKaHe B oOpraHax

JKHNBOTHBIX N YCJIOBCKA

4.6

Oprasbl U cUCTEMBbl OPTaHOB JKUBOTHBIX. DYHKIIMU OPraHoOB U CUCTEM OpIaHOB.
Omopa Ttema opranu3MoB. CKeNeThl OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
KUBOTHBIX. HapyxHblii U BHyTpeHHUI ckeneT. CTpoeHHE U THUIbl COCTUHEHUS
KOCTEH.

JIBM>KEHHE MHOTOKJIETOUHBIX JKMBOTHBIX. [Iurtanme xuBoTHbIX. IlnTanume
MTO3BOHOYHBIX JKUBOTHBIX. J[pixaHue >xuBoTHBIX. KoxkHoe npixanue. XKabepHoe u
JIETOYHOE JIBIXaHHUE.

JlpIxaHW€ I03BOHOYHBIX >KMBOTHBIX. OBOJIOLMOHHOE YCIIO)KHEHHE CTPOEHUS
JNETKUX MO3BOHOYHBIX JKMBOTHBIX. JlpIXaTenpHas cucTeMa 4dejaoBeka. MexaHusMm
BEHTWISIIMM JETKUX Yy NTUI M MJIIEKONMMTAIOMUX. TpaHCIOPT BEIIECTB Yy
opranu3moB. TpaHCHOPT BeweCTB y KMBOTHBIX. KpoBeHOCHas cucrema m e€
opranbl.  KpoBeHocHass ~ cuctema  MO3BOHOYHBIX  JKHMBOTHBIX.  Kpyru
KpOBOOOpAIIEHUs. DBOJIOIMOHHBIE  YCIOXKHEHUS CTPOEHHS KPOBEHOCHOM
CUCTEMBI ITO3BOHOYHBIX >KMBOTHBIX. Bbinenenue y opranusmoB. Beinenenue y
KHUBOTHBIX. COKpaTUTeNbHbIe BaKyon. Opranbl BelieneHus. CBsA3b MOJOCTH Tela
C KPOBEHOCHOW W BBIIEIUTENIBHON cHCTeMaMHu. BplneneHne y NO3BOHOYHBIX
KUBOTHBIX. 3alllUTa y MHOTOKJIETOYHBIX JKMBOTHBIX. IlokpoBEI M HX

MIPOU3BOHBIE.




PaznpaxkxuMoCTh U perymnsius y OpraHu3MoB. PazapakuMocTh y OTHOKIIETOUHBIX
opranu3moB. Takcucbl. Pa3zapakuMoCTb M pErynsiius y MHOTOKIETOYHBIX
pactenuii. PocToBbIe BelecTBa U MX 3HAUYCHUE.

HepBHas cucrema u pediaekTopHas peryssiius y MHOTOKJICTOYHBIX JKHBOTHBIX.
HepBHas cuctema u €€ oTebl. DBOIIONUOHHOE YCIOKHEHHE CTPOSHHSI HEPBHON
CUCTEMBI y KUBOTHBIX.

Pazpabotka anroputmMoB u mporpamm s 3¢PGEeKTUBHON (HYHKIIMOHATLHON
AQHHOTAIlUM ~ TEHOMOB,  TPAaHCKPHIITOMOB, POTEOMOB, MeTab0JI0MOB

MHUKPOOPIraHU3MOB, PACTEHUMN, ’KUBOTHBIX U YEJIOBEKA

OpFaHI/I3M YCJIOBCKA U €T0 3JOPOBLEC

5.1

Opransl ¥ CHCTEMBI OpPraHoB 4ejoBeKa. OTIeNbl TOJIOBHOTO MO3Ta IMO3BOHOYHBIX
KHUBOTHBIX. Pedmekc u pedraexktopHas pgyra. be3ycloBHbIE W YCIOBHBIC
peduexcel. 'ymopanpHast perymsuuss W SHIOKPUHHAs CHCTEMa JXHUBOTHBIX H
yestoBeKa. JKenes3bl SHIOKPHHHOW CUCTEMBI H X TOPMOHBI. /lelicTBHE TOPMOHOB.
B3aumocBs3p HEpBHOW W HSHIOKPUHHOW cucCTeM. | umnoramamo-runodusapHas

cucrema. Pediekc u pednexropHas ayra. be3ycioBHbBIE B YCIOBHBIC PEQIICKCHI

5.2

3amura opraHuzMa ot Oosne3Heil. IMmyHHas cucrema uenoseka. KineTounslid u
TYMOPJIBHBIA UMMYHHUTET. BpoXI€HHBIN, NpHOOPETEHHBIN Ccrenu(UuIecKuii
umMmyHuTeT. Teopus  KIOHaJIbHO-CENEKTUBHOro ummyHurera (IL.Dpunux,
®.M.bepuer, C.ToneraBa). BocnanurenbHble OTBEThl OpraHu3moB. Poub

BPOKIEHHOTO MMMYHHTETA B PAa3BUTHUH CHCTEMHBIX 3a00JIeBaHUI

5.3

KpOBeHOCHaH CHUCTEMa M €€ OpraHbl. Cepnue, KPOBCHOCHBIC COCYJbl U KPOBb.

KpyrukpoBoobpaienus. Paboracepaia u e€perymsus

5.4

Jbixanue yenoseka. Jud¢ysus ra3oB yepes3 MOBEpXHOCTh KIETKU. [[pIxaTenbHas
cucTeMa  yeinoBeka.  JlpIxaTenbHas  MOBEPXHOCTb.  PerynsuusiibIXaHus.

JIpixaTenbHbIe00BEMBI

5.5

[MumeBaputenpHas cucrema uenoBeka. OTAENbl THUIIEBAPUTEIHHOTO TPaKTa.
[TuieBapuTENbHBICKETE3BI. BnayTpunonoctaoe 51

BHYTPUKIICTOUHOCIIUIIICBAPCHUC

5.6

ITokpoBel M ux mnpousBoaHble. Opranel BblaeneHus. lloukn. Crtpoenue u
¢byHkunoHupoBaHue HeppoHa. PUIIBTpaIUs, CeKpeluss U 00paTHOE BCAaChIBAHUE

KaK MEXaHU3MbI pabOoThl OpraHoB BbleseHus. OOpa3oBaHHEMOYH Y YelIOBEKa

5.7

I[BI/I)KGHI/IC yeJloBeKa: MeblieuHas cucteMa. CKelleTHBIS MbINIIbBI W HX pa60Ta.

CTpoeHMEe U TUTIBICOEAUHEHUSIKOCTEN

Teopus sBomtonnu. Pazsutre xu3Hu Ha 3emie

6.1

3BOJIIOI_II/IOHHa$I TCOpHUA 4. ﬂapBI/IHa. HpCI{HOCHHKI/I BO3HHUKHOBCHUA

napBuHu3Ma. JKu3Hp 1 Hay4dHas nearenbHocTs Y. JlapBuHa.




JiByokymue cuiibl 3Bojouuu BUAoB 1o Y. /lapBuHy (BbICOKasi MHTEHCUBHOCTD
pPa3sMHOXEHHsI OpraHW3MOB, HACJIECTBEHHass HW3MEHYMBOCTb, Oopnba 3a
CYIIECTBOBAHUE, €CTECTBEHHBIH U UCKYCCTBEHHBINH 0TOOD).

Odopmnenne cunternueckor teopuu 3postonnu (CTD). HelitpanbHas Teopwust

SBOJIIOLIUH. CoBpemenHas 3BOJIIOLIMOHHAS ouosorus.
3HauEHUEIBOJIIOLIMOHHOWTEOpUN B (hOpMHPOBAHUNECTECTBEHHO-
Hay4YHOWKapTUHBIMHPA

6.2

[Momynsnust Kak >JIeMEHTapHas eAuHULA HBOJONUH. COBpEeMEHHBIE METO/IbI
OLIEHKU TEHETHYECKOro pa3zHooOpa3usi U CTPYKTyphl nomyisanuil. M3menenue
reHOo(OHJa MOMYJALUU KaK 3JEMEHTapHOE HBOJIOLUOHHOE SBJIEHUE. 3aKOH
reHeTudeckoro pasHosecus Jxx. Xapau, B. BaiinOepra.

OneMeHTapHbIE (GaKTOPHI (IBMKYIINE CHIIBI) SBONIONHUU. MyTallMOHHBINA POIIECC.
KomOunaTuBHass u3MeHYMBOCTh. Jlpelid reHoB — ciyvaiiHble HEHaIpaBJICHHbIE
M3MEHEHMsI 4acToT ajuienedl B momymsauusx. D¢¢exT ocHoparens. Murpanu.
Wzonsmus momynsinuid: reorpaduyeckas (IpOCTpaHCTBEHHAs), OMOJIOTHYECKas
(penpoayKTHBHAs).

EcrectBennbiii oTO0p — HampaBmsoouwmii  ¢akrop sBomoruu.  Dopmel
€CTeCTBEHHOT0  0TOOpa:  JBWXKYIIMH, CTaOWJIM3HUPYIOUIMHA, pa3pbIBarOIUi
(mu3pynTuBHbI). [TonoBoit oTOOP.

[IpucnocoOIeHHOCTh ~ OPraHM3MOB  KaKk  pe3yJbTaT  MHUKPOIBOIIOIUH.
Bo3HnukHOBeHHE — mpHUCNOCOOMeHMM y  opraHu3MoB.  ApomMopdo3bl U
uavoanantanuu. [Ipumeps! npucnocoOnenuit y opranuzmMoB. OTHOCUTENBHOCTD
MPUCIIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepunm U CcTpykTypa. BugooOpa3oBaHue Kak —pe3ynbTar
MUKpO3BoJtoIK. M3omsanus — kimodeBod ¢akTop BHI000pa3zoBaHud. Ilytu u
CHOCOOBI BUJI000pa30BaHUS: aJJIoNaTpUUECKOe (reorpaduyeckoe),
CUMIIaTPUYECKOE  (IPKOJOTHYECKOE),  «MTHOBEHHOE»  (ITOJIMIUIOWIU3AIINS,
ruOpuau3anys). JnmurenbHOCTh HBOIIOIMOHHBIX POIIECCOB.

MexaHu3mbl GOpMHUPOBaHUS OMOJIOTHYECKOTO pa3HO00Opa3usl.

Ponp »BoOLIMOHHON OMONIOrMHM B pa3pabOTKe HAyYHBIX METOJIOB COXpaHEHUs
O0nopazHooOpazusi. MUKPOIBOIIONUS M KODBOJIOUUS TApa3uTOB U HMX XO3SCB.
MexaHu3mbl GOPMUPOBAHUS YCTOWYMBOCTH K AaHTUOMOTHKAM M CIIOCOOBI OOPHOBI

C HeH

6.3

MeTtoapl n3ydeHHs MakpolBoroluu. llaneoHTOonOrMueckne MeTonbl U3y4EHHS
sBomtorun. [lepexoansie popMbl U PUIOTEHETUYECKHE PSIbI OPTAHU3MOB.

buoreorpaduueckue Metoasl n3yueHus 3Boionnu. CpaBHeHHEe (I0phl U PayHbI
MaTepUKOB M OCTPOBOB. buoreorpadudeckue odmactu 3eminn. Bugsl-sHaeMuku u

PCIIUKTEL.




OMOpHOJIOTHYECKHE U CPAaBHUTEIBHO-MOP(OJIOTHUECKUE METOJbl H3yYCHHS
3BOJIIOIINH. I'eneTndeckue MexaHU3MEI 3BOJIOOMKW OHTOI'€HE3a W IIOABJIICHUA
SBOJIIOIMOHHBIX ~ HOBIIECTB. [ OMOJIOTHMYHBIE M  aHAJOTMYHBIC  OpTaHBHI.
Pynmumentapaple  opraHbl M aTaBH3Mbl.  MOJIEKYJISIPHO-TCHETHYECKUE,
61/IOXI/IMI/I‘ICCKI/IC )41 MaTeMaTNn4dYCCKUe METOAbI HU3YyUCHUA OBOJJIIOIUH.
T'omonoruuneie TEHEL COBpeMeHHBIe MCTOABI IMOCTPOCHUA q)HHOFCHCTH‘-ICCKI/IX
JICPEBBEB.

XPOMOCOMHBIE MYTaITUH U IBOJIOIHS TCHOMOB.

OO6mue 3akoHOMEpHOCTH (TpaBHia) ABOMONHH. HeoOpaTMMOCTh 3BOJIOIUU.

AnantuBHas paauanus. HepaBHOMEpHOCTHTEMITOBIBOIIOLIUN

6.4

Hayunple THIOTE3bl TPOMCXOXKIEHUS JKM3HM Ha 3emie. AOWOreHes u
naHcnepmus. JloHaydHble MPEACTABICHUS O 3aPOXKACHUN KU3HU (KPEaLlMOHU3M).
I'unore3a MOCTOSHHOIO CaMO3apOXKACHUS XKU3HU U €€ ONPOBEPIKEHUE OIBITAMU
®. Pemu, JI. Cnamnanuanum, JI. Ilacrepa. IlpoucxoxkaeHue KuU3HH U
acTpoOUOIIOTHSL.

OcHoBHbIE 3Tanbl HeOpraHuyeckoil spomronuu. [lnanerapHas (reosoruyeckas)
3BOJIOIMUSA. XUMHUYECKass 5SBOMIONMA. AOHOTEeHHBIH CHHTE3 OpPraHUYeCKUX
BemlecTB K3 Heopranuueckux. Omeir C. Mumepa u I'. FOpu. Ob6pazoBanue
nosnMepoB 3 MoHoMmepoB. KoauepBatHas runore3a A.M. Omapuna, rumnoresa
nepsuuHoro OynboHa Jlx. XonpaelHa, renernueckas rumnoresa I. Mémnepa.
Pu6osumer (T. Yek) u rumoteza «mupa PHK» V. I'mnbepra. dopmupoBanue
MeMOpaH U BO3HUKHOBEHHE MTPOTOKIETKH.

Uctopus 3emnu u Metonsl €€ u3ydeHus. lVckomaemble OpraHUYECKHE OCTATKH.
I'eoxponomnorust u e€ meronpl. OTHOCUTENbHAsE U AOCOJIOTHAS T€OXPOHOJIOTHUS.
I'eoxpoHosornueckas 1mkasa: 0Hbl, Apbl, HEPUOBL, JTTOXH.

HavanpHble sTansl opraHnyeckoi 3Boitonuu. [losBieHne U 3BOMIONMS MEPBBIX
KJIETOK. OBodronus MeTtabonu3sma. BO3HUKHOBEHHE TMEPBBIX HKOCHCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOTIIIEHKH KaK aHAJIOT TIEpBbIX Ha 3emiie COOOIIEeCTB.
Crpomaronutsl. [IpokapruoThl U 3yKapHOTHI.

[Ipoucxoxaenue sykapuoT (cUMOMOTeHEe3). OBOJIOIUMOHHOE IPOUCXOXKIECHUE
BUpycoB. IlpoucxoxneHre MHOTOKJIETOYHBIX OpraHu3MoB. Bo3HHKHOBeHME
OCHOBHBIX I'PYyIIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tambl HBOJIONHMM BBICHIMX pacTeHuil. OCHOBHBIE apoMOpP(O3bI
pactenuii. Bpixon pacteHudi Ha cymy. [losBiaeHue CHOpOBBIX pacTeHUN U
3aBoeBaHMe WMHM cymu. CemeHHble pacTeHus. IIpoHcxokneHne IBETKOBBIX
pacTeHui.

OcHOBHBIE 3Tambl HBOJIOLUHM KUBOTHOrO MHpa. OcHOBHbIE apoMOp(O3bI
KUBOTHBIX. Bennckasi ¢ayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX

THUIIOB. HepBHe XOPAOBEIC ) XUBOTHEIC. Ku3uop B BOJC. 3BOJ’IIOHI/I$I IIO3BOHOYHBIX.




[Tpoucxoxaenne ampubuii u pentunamii. I[IponcxoxaeHne MICKONUTAONNX H
ntun. [IpuHnun kmoyeBoro apomopgosza. OcBoeHue O€CrO3BOHOUYHBIMU U
II0O3BOHOYHBIMH XMBOTHBIMU CYILIH.

PazBuTue xu3Hu Ha 3emiie 1O PpaM U MEPUoAaM: apXeil, MpoTepo30M, Naaeco30u,
Me3030HM, KaiiHO30i. OOmas XapakTepuUCTUKa KIMMara U TE0JOIMYECKHUX
nporeccoB. [osiBiIeHNE U paclBET XapaKTepHBIX OPraHU3MOB. YTieo0pa3oBaHUE:
€ro yCJIOBMsI U BIIMSHUE HA T'a30Bbli cOCTaB aTMochepsbl.

MaccoBble BBIMUPAHHS — DKOJIOTMYECKME KpU3HMChI Ipouuioro. Ilpuumubel n
CIIEACTBUS  MAacCOBbIX  BbIMHUpaHMi. COBpPEMEHHBINIKOIOTUUECKUNKPHU3NUC,

€rooco0EeHHOCTH

6.5

Pasnenst m 3amaum  asTpomnosiornd. Metoasl anTponosoruu. CraHOBIIEHUE
IIPEICTAaBICHUM O MPOUCXO0XKIEHUH ueroBeka. COBpeMEHHbIE HayYHbIE TEOPUH.
CxoncTBo 4enoBeka € KUBOTHBIMU. CHCTEMAaTH4ECKOE IIOJIOXKEHHE YEIOBEKa.
CBuzerenbcTBa  CXOACTBA  4YEIOBEKAa € JKUBOTHBIMU:  CPAaBHMUTEJIBHO-
MOP(OJIOTHYECKHE, AMOPHUOJIOTHYECKHE, ($U3HO0IOTO-OMOXUMUYECKHE,
noBesieHueckue. OTINYMS 4eI0BeKa OT KUBOTHBIX. [IpAMOX0XkKIeHNE U KOMILIEKC
CBSI3aHHBIX C HUM IIPU3HAKOB. Pa3BUTHE IOJOBHOIO MO3ra U BTOPOMl CUTHAJIBLHOU
CHUCTEMBI.

JBwxynme cuibl ((hakTopbl) aHTPOINOTeHe3a: OWOJIOTHYECKHE, COIHAaIbHEIE.
CooTHomeHrne OMOIOTHYECKUX U COIUANIBHBIX (DAKTOPOB B aHTPOTIOTCHE3E.
OcHOBHBIE CTaJIMH AHTPOIIOreHe3a. ABCTPAJIONUTEKH — IBYHOTHE IIPEIKH JIFOIEH.
UYenoBek  ymenbld, IE€pBbIE  U3IOTOBIIEHHMS  Opyauid  Tpyna. UYenosek
MPSMOXOJISAIIUNA U TIEPBBIM BBIXOJ Jojed 3a mpenensl Adpuku. Yemosek
reiiienb0eprckuii — oOImMK MpeloK HeaHJEepTalbCKOrO0 YelIOBEeKa M YeJOBeKa
pazymHOro. YenaoBek HEaHAEPTAIbCKMM KaK BHJ JIIOAEH XOJOIHOIO KJIMMATa.
YenoBek pa3yMHBII COBPEMEHHOIO THIIA, ACHHCOBCKHH 4YEJIOBEK, OCBOCHHE
KOHTUHEHTOB 3a mnpenenamMu Adpuku.

DOBOJIIOLIMS  COBPEMEHHOIo uesioBeka. EcrecTBeHHBII OTOOp B MHOMYJSALUAX
yenoBeka. MyTalMoOHHBINA Mporiecc U nonuMop¢usM. IlomynsiuoHHbIE BOJIHBL,
npeiid reHoB, Murpanus u «3(PpQPeKT OCHOBATENSA» B MOMYIISIIIUIX COBPEMEHHOTO
YeJioBeKa.

Yenoseueckue pacel. Ilonsatue o pace. bonbmme pacel: eBponeonaHas
(eBpasmiickasi), aBCTpalO-HETpOMJHAs  (PKBATOpUAIbHAS),  MOHIOJOWIHAS
(asmaTcko-aMepuKaHCcKasi). Bpemss m myTu pacceiieHusl 4elloBeKa IO IUIaHETe.
EnunctBo  yenmoBeueckux pac. HaydHas  HECOCTOSITENBHOCTH — pacu3Ma.
[TpucnocoOaeHHOCTh YelloBeKa K pa3HbIM YCJIOBUSIM OKpY)KAIOLIEH Cpesibl.
Bnusaue reorpaduueckoit cpenpl u  japeiipa reHoB Ha MOpP(HOJIOTHIO H

($bu3HMO0IOrHIO YeIoBeKa




DKOCUCTEMBI U TIPUCYILIME UM 3aKOHOMEPHOCTHU

7.1

Pa3nens! u 3agaun sxosioruu. CBsi3b IKOJIOTUH C IPYTUMH HaYKaMHU.
Metoner skonoruu. [lonmeBble HaOMIOACHHUS. ODKCIEPUMEHTHI B  IKOJIOTHU:
npupoaHble U JaboparopHble. MonenupoBaHue B SKOJIOTHH. MOHHUTOPHUHT

OKPYIKaIOIIel Cpebl: TOKAIbHBIN, pErHOHAILHBIN U TJ100aIbHBIN

1.2

Okosnoruueckue (pakTopsl U 3aKoHOMepHocTH uX naeiictBus. Kiaccudukanms
9KOJIOTMUECKUX (DAaKTOpoB: aOuoTHYecKHe, OWOTHYECKHEe, aHTPONOTEHHBIE.
OOmue 3aKOHOMEpPHOCTH JCWCTBUS  OKOJOTHUECKUX (akTopoB. IIpaBuio
muHumyma (K. IInpenrens, 0. JIu6ux). TonepaHTHOCTb. DBpUOMOHTHBIE U
CTEHOOMOHTHBIE OPTraHU3MBI.

AbuoTtndeckue ¢akTopbl. CBET Kak 3KoJIOTHYeCKui ¢aktop. JlelicTBue pasHBIX
Y4aCTKOB COJIHEYHOI'O CIIEKTpa Ha OpraHU3Mbl. DKOJOTUYECKHE IPYIIIbl PACTEHUN
1 ’KMBOTHBIX 110 OTHOLIEHMIO K cBeTYy. CUrHanpHas posb cBera. doTonepuoausm.
Temmepatypa kak »sKomoruyeckuit akrop. J[leficTBue TemmepaTypsl Ha
opranu3mbl. [[oMKMIOTEpPMHBIE 1 TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPraHU3MBI.

Brnaxnocte kak 9konmormyeckuid  (akrop. IlpucmocoOnenuss pacteHuii K
nojAep kaHuio BogHoro Oananca. Knmaccudukanus pacTeHuid MO OTHOUICHHIO K
Bojie. [Ipucnoco6ieHus >KUBOTHBIX K U3MEHEHHUIO BOJTHOTO PEXKUMA.

Cpenbl oOuTaHuS OpPraHU3MOB: BOJHAas, Ha3eMHO-BO3IYILHAs, IIOYBEHHAas,
ryOWHHas  TOJNOYBEHHAs, BHyTpuUOpraHu3MeHHas. DU3UKO-XUMHUYECKUE
0cOOEHHOCTH cpeA oOuTaHus opraHu3MoB. IlpucrnocoOneHus OpraHu3sMOB K
KU3HU B Pa3HBIX CpE/Iax.

buonoruueckue putmbl. BHennue u BHyTpeHHUE pUTMbl. CyTOYHBIE U TOJIUYHbIE
puTMbl. [IpHCIIOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM HM3MEHEHUSIM YCIIOBHI
KU3HU.

XKuznennvoie Gopmbl opranu3zMoB. [loHsTue o xu3HeHHON Qopme. Ku3HEHHbIE
(GbopMbI pacTeHui: NepeBbsl, KyCTapHUKH, KYCTAPHUYKH, MHOTOJIETHHE TpaBbI,
oJHOJIeTHUE TpaBbl. JKu3HeHHbIE (OPMBI )KUBOTHBIX: THPOOUOHTHI, T€OOMOHTHI,
a3poOHOoHTBI. OCOOEHHOCTH CTPOSHMS U 00pa3a KU3HH.

buotuueckue Qaxropel. Buasl OHMOTHUECKHX B3aMMOJECUCTBUIN: KOHKYPEHIIHS,
XHUIIHAYECTBO, cMMOMO03 U ero (opmsl. Ilapasutusm, xoomepauus, MyTyaiusMm,
KOMMEHCAJIN3M (KBapTUPAHTCTBO, HaXJeOHUYECTBO). Herpoduueckue
B3auMOJICHcTBUS  (Tomudeckue, ¢opudeckue, ¢abpudeckue). 3HaueHUE
OMOTHMYECKMX B3aMMOJEUCTBUN JUIsl CYHIECTBOBAaHMSI OpPraHU3MOB B cCpenie

oOuTanus. [IpuHIIMI KOHKYPEHTHOTO UCKIIOUEHUS

7.3

OKOJIOTUYECKHE XAPAKTCPUCTHUKU TOITYJIAINH. HOHYJ'ISIHI/IH KaKk OHoJIorudeckas

cucteMa. Posib HEOTHOPOAHOCTH Cpefbl, (HU3NIECKUX OApbepOB U OCOOEHHOCTEH




Ouosioruu BUIOB B (YOPMHUPOBAHUU MPOCTPAHCTBEHHON CTPYKTYPHI MOMYJISIIMMA.
OcHOBHBIE TOKa3aTENNM MOMYJSIMM: YUCIEHHOCTb, IJIOTHOCTb, BO3pAcTHas U
[I0JIOBAst CTPYKTypa, PpOXKIAeMOCTb, IPUPOCT, TEMII POCTa, CMEPTHOCTb,
MUTpaLU.

OKojorudeckas CTpykTypa mnonyasauuud. OLEHKa 4YHCIEHHOCTH IONYJISLUY.
JluHaMuKa nomyisuuy U €€ peryssauus. bUOTHYeCKHi NMOTEHIMAI ITOIYJIALMH.
MognenupoBanue JuHamMMKU —nonyiasanuu.  KpuBble  pocTa  YHMCICHHOCTH
nonyisinuu. KpuBble BbDKMBaHUA. Peryisiniis 4MCIEHHOCTH MONMYJISLMN: pOJIb
(bakTOpOB, 3aBUCAIIMX M HE 3aBHCALNIMX OT IUIOTHOCTH. OKOJIOTHYECKUE
cTpareruu BUJoB (I- u K-ctparerun).

ITonsarue 06 skonornyeckoi Huie Bujga. Mecroobutanue. MHOroMmepHas MoJielib
skosnornuecko Humu JDx.JM. XarumHcoHa. Pa3mepbl 3KOJIOrMYeCKON HUIIM.
[ToTennmanpHas U pealn30BaHHAS HULLN.

Bun xak cucrema mnonynsauumid. Apeansl BHIOB. Buabl M MX KU3HEHHbIE
CTPaTETHH. 3aKOHOMEPHOCTHUIIOBECHUS u MUTPALUKUBOTHBIX.

EI/IOHOFI/I‘{CCKHGHHBa3I/II/I‘IY)I(epOI[HBIXBI/II[OB

7.4

CooOmiectBa opraHu3moB. buoreHo3 u ero crpykrypa. CBs3u Mexay
OopraHu3Mamu B OMOIIEHO3€. DKOCUCTeMa Kak OTKpbITas cucreMa (A.Jlx. Tencn).
OyHKIIMOHATBHBIE OJIOKA OPTraHU3MOB B SKOCHUCTEME: MPOAYLIEHThI, KOHCYMEHTHI,
penyueHTsl. Tpoduueckue ypoBau. Tpodudeckne nenu u cetu. AOHOTHYECKUE
6moku 3xocucteM. [TouBbI U HIIBI B 3KOcUCTeMax. KpyroBopoT BEIIecTB U MOTOK
SHEPTUH B SKOCUCTEME.

OcHOBHBIE TIOKa3aTeNM JKOCHUCTEeMBbl. bromacca W mpoayKius. DKOJIOTUYECKUE
MUPaAMUJIBI YHCesl, OMOMACChI M SHEPTHH.

HanpaBneHHnble 3akOHOMEpHBIE CMEHBI COOOIIECTB — cykieccuu. [lepBuunbie u
BTOPUYHBIE CYKIECCMM W HMX NPUYUHBL. AHTPONOr€HHbIE BO3ACUCTBHUS Ha
cykneccun. KnmumakcHnoe cooOriectBo. bruopasnoobOpasue u moHoTa KpyroBopoTa
BEIIIECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTB.

[IpuponHbie »KOCHUCTEMBI. AHTPOINOI€HHBIE 3KOCHUCTEMBL. ATpO3KOCHCTEMA.
ArpotieHos. Paznuanst Mex 1y aHTpOIIOT€HHBIMU U TPUPOTHBIMHU IKOCUCTEMAMHU.
Ypboskocucrembl. OCHOBHbIE KOMIIOHEHTHI ypOoskocucTteM. ['oponckas ¢iopa u
¢dayna. CUHaHTpOIU3alKs TOPOJICKOH (ayHbl. buomorndeckoe u X03sIiICTBEHHOE
3HAUEHUE arpodKOCUCTEM U ypOOIKOCHCTEM. 3aKOHOMEPHOCTH (POPMHUPOBAHUS
OCHOBHBIX B3aMMO/ICUCTBUI OPraHU3MOB B SKOCUCTEMAX.

[TepeHoc sHeprum M BEIIECTB MEXKIY CMEXHBIMH SKOCUCTEMAMHU.Y CTOMYHUBOCTh
OpraHu3MOB, TOMYJISUA M HKOCUCTEM B YCIOBUAX €CTECTBEHHBIX H

AHTPOINIOT€HHBIX BO3IECHCTBUN

7.5

buochepa — oOmeruianerapHas o6ojo4yka 3emiid, TH€ CYIIECTBYET WU




cymiecTBoBana ku3Hb. Yuenue B.M. Bepnanckoro o Ouocdepe. OOmactu
6uocdeps u e€ coctas. KuBoe BeriecTBo 61ochepsl U ero (pyHKIUH.
3aKkOHOMEPHOCTH cymecTBoBaHus Ouocheprl. OcobeHHOCTH Onochepsl Kak
rmo0aNbHOM  dKOocHMCTeMbl.  JlMHaMuU4eckoe  paBHOBecre B Ouocdepe.
KpyroBopotsl BemecTB Hu OHOreOXMMHUYECKHE IUKIBI (yriaepoja, as3ora).
PurmuunOCTS siBICHMIA B Onocdepe.

3onanbHOCTh OMocdepsl. [lonsTrue o 6rmome. OCHOBHBIE OMOMBI CYIIW: TYHJIpPA,
XBOWHBIC Jieca, CMEIIAaHHBIE M IIMPOKOJMCTBEHHBIC Jieca, CTENH, CAaBAHHBI,
MyCTBIHM, TPONHUYECKHE Jieca, BBICOKOTOphs. Kimmar, pacTUTENbHBIH |
KUBOTHBIA MHp OMOMOB CYIIIH.

CrpykTypa U (QYHKIHS JKUBBIX CHCTEM, OIICHKA UX PECYpPCHOTO IMOTCHIUAIA U

o6uochepHbIX QyHKINUN

7.6

DKOJOTHYECKHe KPU3UChl U UX MPUYHMHBI. Bo3zieiicTBue yenoBeka Ha Ouocdepy.
3arpsi3HeHUe BO3IYIIHOU cpeabl. OxpaHa BO3ayXa. 3arpsi3HEHUE BOJIHOM Cpelibl.
Oxpana BoAHBIX pecypcoB. Pazpyienue mouBbl. OxpaHa MOYBEHHBIX PECYPCOB.
N3mMmenenune xnmumara.

AHTpPOIIOr€HHOE BO3/JICUCTBME HAa PACTUTEIbHBIA M KUBOTHbIM Mup. OxpaHna
pPaCTUTENILHOTO W KUBOTHOTO MHpa. OCHOBHBIE MPHUHIUIIBI OXPaHbI MPUPOIBI.
Kpacubie knuru. Oco0o oxpansemsbie mnpupoansie Tepputropuu (OOIIT).
Boranuueckue casbl ¥ 300JI0TUYECKHUE TAPKH.

OCHOBHbBIE TPUHLHUIBI YCTOMYMBOIO pa3BUTUSL YEIOBEYECTBA M IMPUPOJIBI.
PanmonansHoe  MPHUPONOMONIB30BAHUE U COXpaHEHHWE  OWOJIIOTUYECKOTO

pazHooOpa3zus 3emin




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOIUYECKHUE MATEPHUAJIBI VIS YUUTEJISA
buonorus .10-11 xnaccer.Iloypounsie pa3paboTku: yued.mocooue st
obmeoOpasoBar.opranuzanuii/B.B.ITaceunuxk, '.I".11IBeroB, T.M.Edumos, - 2 ¢

u3n.- Mockaa.: [Ipocsemenune, 2023.- 230c.- (JIunus xKu3HM)

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

bu6mmoreka [{OK https://m.edsoo.ru/863cca60

Bcsa 6uonorusa https://rosuchebnik.ru/material/elektronnye-obrazovatelnye-resursy-po-biologii/
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