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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ydeOHOMy mnpenMmery "buonorus" (nanee - Ouosiorus) Ha
ypOBHE cpenHero oodumiero oOpa3oBaHHs pa3paboTaHa Ha ocHOBe DenepanbHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit deneparnuny,
dI'OC COO, Konmenmuu mnpenojaBanus ydeOHOro mnpeamera «buosorusy wu
OCHOBHBIX MOJIOKEHHUI (PeepanbHoi paboueil mporpaMmMbl BOCIIUTAHHUS.

VYyeOubiii npeamer «buonorus» yriay0naéHHoro ypoBHs uzydenust (10-11
KJIACChl) SIBJSIETCS OJHUM W3 KOMIIOHEHTOB IpeAMeTHON obmactu «EcTecTBeHHO-
HayuHble TipeaMeTsl». CormacHo monoxeHusM @OI'OC COO mnpodunbHbIE
y4eOHbIe MpeIMEeThl, U3ydyaeMble Ha YriayOJIEHHOM YPOBHE, SIBIISIFOTCS CIIOCOOOM
muddepeHnpan  00y4eHUs] Ha YypOBHE CpeaHero oOiiero oOpa3oBaHUs U
MPU3BAHbl OOECHEYUTh MPEEMCTBEHHOCTh MEXJIYy OCHOBHBIM OOIIKMM, CPEIHUM
OOIIMM, CpPEeTHUM IMpOo(ecCHOHANBHBIM U BBICHIMM 00pa3zoBaHueM. B To ke Bpems
KOKIbI M3 OJTUX Y4YEOHBIX MPEAMETOB [OJDKEH ObITh OpPHEHTHPOBAaH Ha
MIPUOPUTETHOE pelIeHue O00pa30BaTEIbHBIX, BOCHUTATENbHBIX M Pa3BUBAIOIIMX
3a/a4y, CBSA3aHHBIX C MpoQopUeHTauuel O00yYaroluXcsi U CTUMYJIHPOBAHUEM
MHTepeca K KOHKPETHOW 00JIaCTM Hay4yHOTO 3HAHMS, CBSI3aHHOTO ¢ OWOJIOTHEH,
MEIUIMHOM, SKOJIOTHUEHN, TICUXO0JIOTUEN, CHIOPTOM WJIM BOCHHBIM JICJIOM.

[Iporpamma mo yueOHOMy mnpenmety "buonorus" ma€t mnpencraBiieHHE O
eI W 3ajJadax HM3ydeHusl ydeOHoro npenmera «buonorus» Ha yriyOa€HHOM
YpOBHE, OIpeeNseT o0s3areabHoe (MHBaPUAHTHOE) MTPEIMETHOE COAepKAHHE, €ro
CTPYKTYpUpOBAaHME TIO pa3feliaM W TeMaM, paclpeelieHne TIo0 Kiaccam,
PEKOMEHyeT MOCIeA0BAaTeIbHOCTh H3Y4YEHUs YYEOHOro marepuana ¢ y4ETOM
MEXIIPEAMETHBIX U BHYTPHUIPEIMETHBIX CBS3€W, JIOTMKM Y4eOHOro Ipolecca,
BO3pPACTHBIX OCOOEHHOCTEeH oOydaromuxcsi. B mporpamme 1o Ouosoruu
peaNn30BaH MPUHIUI TMPEEMCTBEHHOCTH C HW3y4YeHUEM OMOJOTMUM Ha YpPOBHE
OCHOBHOrO  oOmiero  oOpas3oBaHusi, Omarojaps 4YeMy  [POCMAaTPHUBAETCS
HaIllpaBJI€HHOCTh HA  TMOCIEAYIOIIee pa3BUTHE  OMOJOTMYECKHX  3HAaHUU,
OPUEHTHPOBAHHBIX Ha (POPMHUPOBAHUE ECTECTBEHHO-HAYYHOI'O MHPOBO33pPEHUS,
HKOJIOTHYECKOTO MBIIUICHUS, TMPEJCTaBICHUI O 370pOBOM 00pa3e KU3HU, Ha
BOCIIUTaHUE OEPEKHOr0 OTHOIIEHUS K OKpyXaroliel mnpupoaHoit cpene. B
nporpaMme Mo OHMOJOTMM TaK)Ke MOKa3aHbl BO3MOXHOCTH Y4Y€OHOro mpenMeTa
«buonorusiy B peamuszanuu  TpedoBanuit DPI'OC COO k TUTAHHPYEMBIM
JUYHOCTHBIM, METAlpeAMETHBIM M TMPEAMETHBIM pe3yJibTaTaM OOyYeHHs] U B
(GOpMHpPOBaHUM OCHOBHBIX BHJOB y4e€OHO-TIO3HABATEIBHON  AESATENbHOCTU
o0yyYarommxcsi MO0 OCBOCHHUIO COJIEpkKaHUS OHOJOTMYECKOTO O0pa30BaHUsSI Ha
YPOBHE CPEAHETO 00IIero 00pa30oBaHuUs.

VYyeOnbiii npeamer «buonorus» Ha ypoBHE cpeaHero ooiiero oOpa3oBaHMs
3aBeplIaeT OuoJIorMueckoe o0pa3oBaHME B IIKOJIE M OpPUEHTHUPOBAH Ha
paclIMpeHre U yriiyOJIeHHE 3HAaHUU 00ydYaroluXcsl O >KMBOW MPUPOJIE, OCHOBAaX



MOJIEKYJISIPHON U



KJICTOYHOM OHMOJIOTHH, SMOPHUOIOTHH U OMOJIOTHU PAa3BHUTHS, TCHETHKHU, CEJCKITNH,
OMOTEXHOJIOTUH, IBOIOIIMOHHOTO YUEHUS U DKOJIOTHH.

N3yuyenue yueOHOoro mnpeamera «buosorus» Ha yriyOJIEeHHOM YpOBHE
OPUEHTHUPOBAHO Ha MOJTrOTOBKY OOYyYalOIIMUXCA K MOCIHEAYIOIIEMY MOJYyYEeHHUIO
Ouosiornyeckoro  oOpa3oBaHuUs B  By3aX MW OpraHM3alusX  CpPEIHEro
npodeccuonansHOoro o0pa3zoBanusi. OCHOBY €ro COAEpKaHHs COCTABISIET CUCTEMA
OMOJIOrMYECKUX  3HAHMUH, IMOJIYYEHHBIX TPU  H3YYEHHH  OO0Yy4aroUIMMHCS
COOTBETCTBYIOIIUX CHCTEMATHUYECKUX Pa3fesioB OMOJOTUU HAa YPOBHE OCHOBHOTO
oOmiero obpazoBanusi, B 10—11 kimaccax 3Ty 3HaHUS MOJYy4yarT pa3BuTHE. Tak,
pacmiupeHsl U yriayOJeHbl OHMOJIOTHYECKHE 3HAHUA O PACTCHMSIX, MXHUBOTHBIX,
rpubax, OakTepusx, OpraHM3ME 4YEeJIOBEKa, OOIIMX 3aKOHOMEPHOCTSX >KH3HHU,
JIOTIOJTHUTENIBHO BKJIIOYEHBI OMOJIOTMUECKUE CBEJCHUS TPUKIIAAHOTO U IIOMCKOBOIO
XapakTepa, KOTOPbIE MOXXHO HCIIOJIb30BaTh KaK OPUEHTUPHI JUIS MOCIETYIOLIErO
BbIOOpa mpodeccun. Bo3mokHa Takke HMHTErpanus OMOJOTHYECKHX 3HAHHM C
COOTBETCTBYIOIIUMH 3HAHUSMH, TIOJYYCHHBIMU OOYYaIOIIUMHUCS TIPU U3YYCHHUH
bu3UKY, XUMUH, reorpaduu 1 MaTEMATUKH.

Crpyktypa mporpaMmbl 1o ydeOHOMY rmipeamery "buonorusa" oTpaxkaet
CHUCTEMHO-YPOBHEBBI M 93BOJIOLMOHHBIN MOAXOABI K HU3YYEHHIO OHOJIOTHH.
CorylacHO UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE JIJIS JKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpraHu3alliu, 3BOJIIOIIMN OPraHUYECKOTO MHUpa Ha 3eMIie,
COXpaHEHUsi OHMOJIOTMYECKOro pa3HooOpasusi miaHeTel. Tak, B 10 kiacce
M3YyYalOTCSI OCHOBBI MOJIEKYJISIPHOM M KJIETOYHOM OWMOJOTHH, SMOPUOJIOTMHU U
OMOJIOrMM Pa3BUTHUS, TEHETUKU U CEJEKLUUH, OMOTEXHOJOTMU M CHUHTETHYECKON
OMOJIOTUH, AKTYyaJIU3UPYIOTCS 3HAHMUSI OOYydYaloIIMXCsS MO OOTaHUKE, 300JI0THH,
aHatoMuu, Qusnonoruu uenoBeka. B 11 kiacce wu3ywaroTcs 3BOJIOLHMOHHOE
y4EHHE, OCHOBBI SKOJIOTUHU U yueHue o ouocdepe.

VYyeOubiii  mnpeamer  «buosorusy»  mpu3BaH  O0ECHEYUTh  OCBOCHHE
00y4aroIIMMUCS OMOJOTUYECKUX TEOPUH M 3aKOHOB, UJIeW, IPUHIIUIIOB U MpaBul,
JIeXKaIMX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTUHBI MUPA, 3HAHUU O
CTPOCHHHM, MHOTOOOPa3sMM M OCOOCHHOCTSAX KIJIETKH, OpraHu3Ma, MOIyJISALuH,
OMOIIEH03a, YKOCUCTEMbI, O BBIIAIONINXCS HAYYHBIX JTOCTHUKEHUSIX, COBPEMEHHBIX
UCCJIEIOBAHUAX B OMOJIOTMH, IPUKJIAJAHBIX aclleKTaX OMojIorndeckux 3HaHui. s
pa3BUTHS M TOAJEPKAHMS HMHTEepeca OO0ydalluuxcs K OHOJOrMUM Hapsay co
3HAYUTENbHBIM 00BEMOM TEOPETHYECKOI0 MaTepHala B COACPKAHUU MPOTPAMMBI
1o OMOJIOTHUU MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPUEW CTAHOBJICHUS U Pa3BUTHS
TOM WM MHOW oOnactu OWOJNOrMH, BKIIAJJOM OTEUECTBEHHBIX U 3apyOe’KHBIX
YUEHBIX B PEIICHUE BaXKHEUIIUX OMOJIOTMYECKUX U SKOJOTMYECKUX TIPOOIIEM.

Lenps u3yuenus yuebHoro npeamera «buonorus» Ha yriryOJI€HHOM YpOBHE —
OBJIaJICHHE  OOYYalOIMMUCS 3HAHUAMH O  CTPYKTYpPHO-(YHKIMOHAJIBHOU



OpraHu3allid JKUBBIX CHUCTEM pa3HOrO0 paHra © TNPUOOPETCHHE YMEHHM
UCIIOJIb30BaTh ATH 3HAHMS B (POPMUPOBAHUU MHTEpEca K OINpeAesiEHHON 00yiacTu
po(eCcCUOHANIbHON JIeATETbHOCTH, CBSI3aHHOM C OHOJIOTHEW, WM K BBIOOPY
y4e0HOT0 3aBeICHUS I MTPOJOJIKEHHSI OMOIOTHYECKOTO 00pa30BaHusl.

JlocTikeHne 1end  u3ydeHuss ydeOHoro mpeamera «buomorus» Ha
yrayO0IEHHOM YPOBHE 00€CTIEYMBACTCS PEIICHUEM CIIEIYIOIINX 3a/au:

OCBOCHHE OOYYaIOIMMHCS CUCTEMBl OMOJIOTHYECKUX 3HAHHWM: 00 OCHOBHBIX
OMOJIOTHUECKUX TEOPHSX, KOHIEMIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX H
MPaBHUIIAX, COCTABISIIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KapTHUHY MHUPA; O
CTPOCHHH, MHOTO00pa3WH M OCOOCHHOCTSAX OHOJOTMYSCKHX CcHCTeM (KIIeTKa,
OpraHu3M, MOMyJIALHUs, B, OUOreoleHo3, Onocdepa); 0 BHIIAIONIUXCS OTKPBITUSIX
Y COBPEMEHHBIX UCCIICIOBAHUSIX B OMOJIOTHH;

O3HAKOMJIEHHE OOYYaromMXCsi C METOJaMU TO3HAHWS KUBOW MPHUPOJIBL:
WCCJIEIOBATEILCKIMH  METOJIaMUA  OMOJIOTUYECKUX HAyK (MOJEKYJISIpHOW |
KJIETOYHON OHOJOTUH, HSMOPHUOJIOTUM W OHOJOTUM PA3BUTHS, TEHETUKU U
CEeNIeKIINM, OWOTEXHOJOTUM W CHHTETUYECKOW OWOJIOTHH, TMaJCOHTOJIOTHH,
DKOJIOTUH);  METOJIaMH  CaMOCTOSITEIbHOTO  TPOBEACHHUS  OMOJIOTHYECKHUX
UCCIeOBaHM B Jabopatopun W B mpupone (HaOmomeHue, H3MEpeHue,
HKCIIEPUMEHT, MOJICJIUPOBAHUE);

oBlajicHre OOYydYalOMMMHUCS  YMEHHUSIMH: CAaMOCTOSTEIBHO  HAXOAWTb,
aHaAJIM3UPOBATh W HCIIOJIB30BATh OHMOJOTHUECKYI0 HH(POPMAIUIO; MOIH30BATHCS
OMOJIOTMYECKON TEPMHUHOJIOTHEH U CHMBOJIMKOW; YCTAHABIMBATh CBS3b MEXKIY
pa3BUTHEM OHOJIOTMM U  COIMAIbHO-3KOHOMHUYECKHUMHU U  OIKOJOTUYECKUMHU
npoOieMaMu YeIOBEYECTBA; OIICHUBATHh IOCIEACTBHUS CBOCH IEATEIHHOCTH IIO
OTHOIIICHUIO K OKpPY’KaloIIeld NpUpOAHON cpeae, COOCTBEHHOMY 3/I0POBBIO U
3IOPOBBI0  OKPYXAlOMIMX Jitojed; OOOCHOBBIBAaTH M COOJIOJATh  MEpHI
npodunakTiku MHGEKIIMOHHBIX 3a00J1€BaHUM, MpaBUiia OBEACHUS B MPUPOJIEC U
oOecrieyeHusi 6€30MaCHOCTH COOCTBEHHOM KM3HENEATENbHOCTH B UpE3BbIYANHBIX
CUTyallusiX TMPUPOAHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTephu30BaTh
COBPEMEHHBIC HAYYHBIC OTKPBITHS B 00JI1ACTH OMOJIOTHH;

pa3BuTHE Yy 00yYaIOIUXCS UHTEIUIEKTYAIbHBIX U TBOPYECKHX CIOCOOHOCTEM
B TMpoIlecCCe 3HAKOMCTBA C BBIJAIOMIUMHUCS OTKPHITUSIMA W COBPEMEHHBIMH
UCCJIEIOBAaHUSAMH B OHOJIOTHUH, PEIIAEMBIMH €10 MpoOJeMaMu, METO0JIOTHEH
OHMOJIOrMYECKOTO UCCIICJIOBAHMUS, IPOBEIACHHUS AKCIIEPUMEHTAIIbHBIX
MCCIICIOBAaHHM, pPeIIeHUs] OMOIIOTUYECKUX 3a/1ad, MOJACTUPOBAHUS OMOIOTHUECKUX
00BEKTOB U MPOIIECCOB;

BOCIIUTaHUE Y 00yYarouuxcsl [IEHHOCTHOTO OTHOIIEHUS K KUBOW MPHUPOJE B
IIEJIOM U K OT/ACTHHBIM €€ 00bEeKTaM U SIBICHUSIM; (OPMUPOBAHNE IKOJIOTUIECKOMH,



TeHETHYECKOM TPaMOTHOCTH, OOIIEH KYyJIbTypbl TOBEJAEHUS B MPUPOJIE;
MHTETpallii €CTeCTBEHHO-HAYUYHbIX 3HAaHUM;

npuoOpeTeHre  OO0ydYalomUMHCS ~ KOMIETEHTHOCTH B pallMOHAIBHOM
IPUPOJIOTIONH30BAaHUH  (COOMIOCHNE TPaBWJ TIOBEJICHUS B TMPHUPOAE, OXPaHbBI
BHJIOB, 9KOCUCTEM, OHOC(hephl), COXpaHEHUH COOCTBEHHOTO 3/I0POBbS U 37]0POBbs
OKpYXaromux JoAe (coOmoaeHuss Mep NpodUIaKTHKU — 3a00JICBaHUM,
oOecrieueHue 0E30MaCHOCTU IKU3ZHENEATETLHOCTH B YPE3BBIYAWHBIX CHUTYAIUSIX
OPUPOJHOTO Y TEXHOTEHHOTO  XapakTepa) Ha OCHOBE  HCIOJIb30BAHMS
OMOJIOTMYECKUX 3HAHUN U YMEHUHN B TOBCEAHEBHOM )KU3HU;

CO37aHWe  YCIOBHUH  JUIsi  OCO3HAHHOTO  BBIOOpa  OOYYAIOIUMUCS
WUHJVMBUIYaJbHON o0Opa3oBaTeIbHOM TPaeKTOPUHU, CIIOCOOCTBYIOIIEH
nocaeayoneMy npoQecCHOHAIBHOMY CaMOOTPECICHUIO, B COOTBETCTBHH C
WHIUBUTy AIbHBIMA HHTEPECAMH M IOTPEOHOCTSIMH PETHOHA.

OO1ee 4nca0 4acoB, OTBEICHHBIX HA M3yueHUE OMOJIOrMH Ha YriIyOJIEHHOM
ypOBHE cpeaHero obimiero odpazoBanus, coctasiser 204 yvaca: B 10 kimacce — 102
yaca (3 yaca B Heenmo), B 11 kimacce — 102 gaca (3 yaca B HeJeI0).

OT6op opraHu3anmoHHBIX (HOPM, METOJOB U CPEICTB OOyuUeHHs] OMOJIOTUU
OCYIIECTBIISIETCS ¢ YUETOM CHEUPUKH €r0 COACPKAHUS W HANPABICHHOCTH Ha
NPOJOJKEHHE OMOJOTMYECKOTO O0pa30BaHUS B  OpPraHU3AIMIX  CPEIHETO
po(eCCUOHATIFHOTO U BICIIEr0 00pa3oBaHUs.

OO0s13aTeNbHBIM YCIOBUEM NPU 00YUYEHUU OMOJIOTUH HA YIIIyOJIEHHOM YPOBHE
SBJISIETCSI TIPOBENICHUE JIA0OPATOPHBIX M TPAKTUYECKUX paboT. Takxke ydactue
0oOy4YaronMXcs B BBIMOJIHEHUU MPOSKTHBIX M YYEOHO-UCCIIEN0BATEIBCKUX PadoT,
TEMaTHUKa KOTOPBIX  ONPENCNSIeTCS y4YUTeJIeM Ha OCHOBE  HMMEIOIIUXCS
MaTepHATbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MMPUPOTHBIX YCIOBUH.



COIAEPXAHUE OBYYEHUA
10 KJTACC

CopepkaHue HpoOrpaMMbl, BBIJIEICHHOE KYPCUBOM, HE BXOJIUT B IMPOBEPKY
rocyJapcTBeHHoi utoropoi arrecrauuu (I'MA).

Tema 1. buoJsiorusi Kak Hayka

CoBpeMeHHas OuoJIorusl — KOMIUIEKCHasi Hayka. KpaTkas uctopusi pa3BuTus
Ovonoruu.  buonormyeckue  HaykKM M HM3yYaeMble  UMHU  MOPOOJIEMBI.
dyHAaMeHTalbHbIe, NPUKIAIHBIE W TOUCKOBBIE HAy4HbIE HCCICIOBaHUS B
OHOI0THH.

3HaueHre OUoJIoTuU B (DOPMUPOBAHUHN COBPEMEHHOM €CTECTBEHHO-HAYUYHOM
kaptuHbl Mmupa. [Ipodeccuu, cpsizanHbie ¢ Ouosjorueil. 3HaueHue OUOJOTUM B
MPAKTUYECKON JIEATEIbHOCTH YeJIOBEKa: MEJIWLHHE, CEJIbCKOM XO3SICTBE,
MIPOMBIIIEHHOCTH, OXPAaHE IPHUPOIBI.

JdemoHCcTpanuu

[Toptpetsi: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. [JapsuH,
VY. I'apsen, I'. Mennens, B. 1. Bepuaackuu, U. I1. [1aBnos, . 1. Meunukos, H.
. Baunos, H. B. Tumodees-Pecorckuii, k. Yorcon, ®. Kpuk, /. K. benses.

Tabnuupr u cxembl: «CBsi3b OHMONOTMH C APYrUMHU Haykamuy, «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7KuBbie cucTeMbI U UX U3yYeHHE

XKuBple cuCTeMBI Kak mpeaMeT u3ydeHus Ouonoruu. CBOMCTBA >KHBBIX
CUCTEM: €IMHCTBO XHMHUYECKOIO COCTaBa, MAUCKPETHOCTb W LEIOCTHOCTD,
CIIO)KHOCTh U YIOPSAOYCHHOCTh CTPYKTYpPBI, OTKPBITOCTb, CaMOOpraHU3aIlus,
CaMOBOCIPOU3BEACHHE, PA3IPAKHUMOCTh, U3MEHYMBOCTb, POCT U Pa3BUTHE.

YpOBHM OpraHu3aldd >KUBBIX CHUCTEM: MOJIEKYJSIPHBIM, KIETOYHBIM,
TKaHEBbIN, OpraHU3MEHHBIN, MOMYJISIITUOHHO-BUIOBOI, ASKOCHCTEMHBII
(buoreonenotuyeckuit), Omocdepubiii. Ilporecchl, MPOUCXOIAIINE B >KUBBIX
cucremax. OCHOBHbIE NpU3HAKK KUBOro. JKu3Hb Kak (opma CyIIeCTBOBaHUS
Marepun. Hayku, nzyyaroiine >kMBble€ CUCTEMBI HA Pa3HBIX YPOBHIX OpraHU3AINU.

W3ydenue xuBbIX cucteM. Meronabl Omonormueckor Hayku. HaGmronenwe,
M3MEPEHUE, SKCIIEPUMEHT, cUcTeMaTu3alus, MetaaHanus. [loHsTue o 3aBUCUMON U
HE3aBUCUMOW mnepemMeHHOM. [lnaHupoBaHme »skcnepuMeHTa. IlocTaHOBKa U
npoBepka rumnote3. HyneBas rumnote3a. [loHstue BBIOOpPKH M €€ TOCTOBEPHOCTD.
Pa3Opoc B Oumonmormyeckux maHHbIX. OIlEHKa JOCTOBEPHOCTH MOJYyYEHHBIX
pesynpraroB. [IpUunHBI UCKaXKEHUS PE3yibTAaTOB »JKcnepumeHTa. [loHsaTue
CTaTUCTUYECKOTO TECTA.

JleMoHcTpanun



TaGauusl u cxembl: «OCHOBHBIE TMpPHU3HAKU KU3HWY», «buonornyeckue
cuctembl», «CBONCTBAa KHUBOM MaTrepum», «YPOBHU OpraHMU3aLUU KUBOU
npuponab», «CTpOeHHE KWBOTHOW KIETKM», «TKaHW KUBOTHBIX», «CHCTEMBI
OpPraHoOB YEJIOBEYECKOro opraHusmay, «buoreornenos», «buocdepa», «Metoab
U3YUYECHHUs )KUBON IIPUPOIBI».

ObopynoBanue:  nabopaTopHoe  OOOpyAOBaHME  JUIsl  IPOBEIEHUS
HaOJIIOACHUH, U3MEPEHUI, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp3oBaHue pas3auyHBIX METOHNOB IIPH
V3YUYEHHHU JKUBBIX CUCTEM.

Tema 3. buosiorusi KieTku

Knerka — CTpyKTypHO-QyHKIMOHaJIbHAs enuHuna kuBoro. HMcropus
oTKpbITUs KiIeTku. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. [LIBauH,
M. Ilneiinen, P. BupxoB). OCHOBHbIE NOJIO)KEHUSI COBPEMEHHOM KJIETOUYHOMN
TEOPHH.

MeTonbl  MOJEKYJSIpHOM M KJIETOYHOW  OWOJIOTHMH:  MHUKPOCKOIUS,
xpomarorpadus, MeKTpodopes, METOJl MEYEHBIX aToMOB, Au(depeHInanbHOe
LHEHTPU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIETOK. M3yuenue ¢ukcuposanmvix
Ka1emox. DIEeKTpoHHas MUKpockonus. Kougokanvnas muxpockonus. Bumanvhoe
(npudicusHenHoe) uzyuenue Kiemox.

JemoHCcTpanuu

IToptpersr: P. I'yk, A. JleBenryk, T. [lIsann, M. lIneinen, P. Bupxos, K. M.
bap.

Tabnuiel U cxembl: «CBETOBON MUKPOCKOID», «JIEKTPOHHBIA MHUKPOCKOI,
«Hcropus pa3BUTUS METOJOB MUKPOCKOITAN.

O6opynoBaHue: CBETOBOM MHMKPOCKON, MHUKpPOIpENnapaTbl pPacTUTEIbHBIX,
KUBOTHBIX U OAKTEPHAIBHBIX KJIETOK.

IIpakTnueckas padora «M3yueHue MeETONOB KJIETOYHON OHOJIIOTHH
(xpomarorpadus, anektpodope3, auddepeHuanbLHoe EHTPUPYTHUPOBAHUE,
[TIIP)».

Tema 4. Xumnueckasi OpraHu3anus KJIeTKH

XUMHUYECKUM COCTAaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMHUKPOIJIEMEHTHI.
Bona m e€ ponp Kak pacTBOPUTEINS, pearcHTa, y4acTHEe B CTPYKTYpHUPOBAaHUU
KJIETKH, TEIUIOperyysiquu. MuHepanbHble BELIECTBAa KJIETKU, MX OHOJormyeckas
poJib. POJIb KATHOHOB 1 AaHHOHOB B KJIETKE.

Oprannueckne BellecTBa KIETKH. buomornueckue mnoaumepsl. benku.
AMUHOKUCIIOTHBIN cocTaB 0enkoB. CTpyKTypbl OeskoBOM Mosekyinbl. [lepBuunas
CTpyKTypa Oeika, MenTuaHas CBs3b. BTopuuHas, TpeTuyHasi, YeTBEpTUUYHAsS
cTpykrypbl. Jlenarypauus. CoiictBa OenkoB. Kriaccupukauuss  Oenkos.
buonornueckue ¢pyHkuu 0eakoB. [lpuonsi.



VYrneBoasl. MoHOCaxapuapl, IMCaXapUibl, OJIMTOCAXapUAbl U MOJIUCAXAPUIBIL.
O6mmii 1IaH CTpOeHUS U (PU3MKO-XMMHUYECKHE CBOWMCTBA  YIJIEBOJOB.
buonornyeckne GpyHKIMM yIII€BOIOB.

Jlunugel. T'uapodunbHo-ruapodoOHbIe cBolicTBa. Knaccudukanus Tunuaos.
Tpurnunepunsl, (ochomunuasl, BOCKU, CcTepouabl. buonormyeckue QyHKIHH
munuaoB. OO1Me cBOMCTBAa OMOJIOrMYECKMX MEMOpaH — TeKy4eCThb, CIIOCOOHOCTH K
CaMO3aMBIKaHHIO, TTOJIYITIPOHULIAEMOCTb.

Hyxneunoseie kucnotsl. JJHK m PHK. CrpoeHne HYKIEMHOBBIX KHCIOT.
Hyxneorunpl. [lpunnun kommiementapuoct. [lpaBuiio Yapradda. Crpykrypa
JIHK — nBoitnas cnupanb. MecTtoHaxoxaenue u ouonorudeckue ¢ynkiuu JJHK.
Bune PHK. ®yukunu PHK B kitetke.

Crpoenue monekysbl AT®. Makpospruueckue cBsa3u B Mojekyiie ATO.
buonornyeckue pynkunn AT®. BoccTaHOBIEHHbIE IEPEHOCUUKH, UX (PYHKIUU B
Kinetke. /lpyeue Hyxneozuompugocgpamer (HT®). CexBenupoBanme JIHK.
Memoowl eenomMuxu, MmpaHcKpUnmMoMuKu, NPOMeoMUKHU.

CrpykrypHas OuojorUs: OMOXUMHYECKHE U OUO(DU3NYECKUE UCCIIEIOBAHUS
cocTaBa U MPOCTPAHCTBEHHOM CTPYKTYphl OuOMONeKyl. Mooderuposanue
CMpPYKmMypsl U QYHKYUl OUOMONEKYN U UX KOMNIeKco8. KomnviomepHulil ouzavn u
OpeanuyecKull CuHme3s OUOMOJIEKYL U UX HeNPUPOOHBIX AHANO208.

JemoHCcTpanuu

Ioptperst: JI. [lonunr, Jx. Yorcon, ®. Kpuk, M. Yunkunc, P. ®pankinun, O.
Conrep, C. [Ipy3unep.

Juarpammel: «PacnipenesieHne XuMUYECKUX JIEMEHTOB B HEXKUBOU MPUPOIEN,
«Pacmnpenenenne XuMUYECKUX 3JIEMEHTOB B dKUBOU MPUPOJIEH.

Tabmuupl u cxembl: «llepuognueckass TabIMIA XUMUYECKHUX AIIEMEHTOBY,
«CTtpoeHue MOJEKyJbl BOIb», «BemecTtBa B cocraBe OpraHu3MoB», «CTpoeHue
MOJIEKYJIbl Oenkay, «CTpyKTypbl O€IKOBOM MOJEKYJbD, «CTpOEHHUE MOJIEKYII
yrieBoioB», «CTpoeHue MoJeKya JUnuaoBy», «HyKIeMHOBBIE KHUCIOTBD,
«Crpoenne Momnekynbsl ATOy.

O6opynoBaHue: XUMHAYECKasl IOCcyAa U 000pyI0BaHHE.

JlabopaTopHasi padora «O0HapykeHUE OCIKOB C MTOMOIIBI0 KAYECTBEHHBIX
PEAKLININ.

JlaGopaTopHasi padora «VccnenoBaHne HyKIEMHOBBIX KUCIIOT, BbIIECICHHBIX
13 KJIETOK Pa3JINYHBIX OPraHU3MOBY.

Tema 5. CTpoeHue u GQyHKIUM KJICTKH

Tunbl KJIETOK: JSyKapuoTHUecKass U mpokapuotuyeckas. CTpyKTypHO-
(GyHKIHMOHATBHBIE 00pa30BaHUS KIETKH.



CrpoeHure mpoKapruoTHIECKOM KileTku. KitlerouHast cTeHKa OakTepuil U apxeil.
OcoOEeHHOCTH CTpPOEHHsSI TeTepoTpodHON U aBTOTPOGHON MPOKAPHUOTUYECKUX
KJIETOK. MeCTO U poJib MPOKapHOT B OMOLIEHO3aX.

Crpoenue " (GYHKIITMOHUPOBAHHE YKapUOTUYECKON KJIETKH.
[InasmaTtnueckas MeMOpana (miasmanemma). CTpykTypa IJ1a3MaTH4eCKOU
MeMOpanbl. TpaHCIOpT BEUIECTB Yepe3 IIa3MaTUYeCKyt0 MeMOpaHy: MacCUBHBIN
(muddy3usa, oOneruéHHas aud@ys3us), aKTUBHBIM (IIEPBUYHBIMA U BTOPUYHBIN
akTUBHBIA TpaHcnopt). Ilomynponunaemocts MeMOpanbl. PabOorta HaTpuii-
KaJIJMeBOr0 Hacoca. DHJIOIMTO3: MUHOLMTO3, (arouuTo3. Dk3ouuto3. Kierounas
creHka. CTpykTypa U QyHKIMH KIETOYHOM CTEHKHU paCTeHUM, TpUOOB.

Huromna3zma. [uto3ome. [luTockener. [IBmxenue nurormiazMbl. OpraHouasl
kjaeTkd. OIHOMEMOpaHHbIE OpraHouibl KIETKU: JHJOIUIa3MaTHYecKash CeTh
(BIIC), anmapar I'onbaxu, JTU30COMBI, UX CTpoeHUE M (yHKUMH. B3aumocBs3b
OJTHOMEMOpaHHBIX OPraHouA0B KiIEeTKH. CTpOeHHEe TpaHyJIpHOTO PETUKYIyMa.
Mexanuszm nanpasnenus 6enxog ¢ IIIC. CunTe3 pacTBOpUMBIX OenkoB. CHHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuii  (arpaHyJisipHbId)  DHJIOIUIA3MATUYECKUN
petukyinyM. CekpetopHas QyHkuus anmnapata ['oabmxu. Moougurkayus 6enkoé 6
annapame [ onvoocu. Copmuposka 6enxos 6 annapame I onvodcu. TpaHcropT
BEILIECTB B KJIETKE. Bakyosn pacTturenbHbIX Ki1eToK. Kinerounsii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpraHOMJIbI  KIJIETKM:  MHUTOXOHJIPUM,  IUJIACTH/BbI.
IIpoucxoocoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenne u GyHKIMA MHUTOXOHApWUN u Tuiactun. llepBuuHkle,
BTOPUYHBIE U CIIOKHBIE  IUIACTUIBl  (OTOCHUHTE3UPYIOLIUX  IYKAPHUOT.
XJI0pOIIACThI, XPOMOILIACTHI, JIEHKOIIACTHI BHICIIMX PACTECHUH.

HememOpanubie opranousl kieTku CTpoeHue U (GyHKUUH HeMeMOpaHHBIX
OpraHOUJI0B KJIETKH. Pubocomsl. IIpomesrcymounvie Quramenmeo.
MuxkpodunameHTsl. Axkmunogvle Muxpoguiamenmol. MBbIIEUHBIE  KIETKH.
Axmunogvie KOMNOHEHMbl HeMbluleyHblx Kiemok. MukpoTpy6ouku. Kierounbriit
ueHtp. CrpoeHwe W JBHKEHHUE JKTYTHKOB W peCHHYEK. MUKpOTpyOOUKH
nuToryiazmMel. LleHTpuons. benku, accoyuuposanHvie ¢ MUKpo@uiameHmamu u
muxpompyboukamu. Momophwie benxku.

SAnpo. O6onouka siapa, XPOMATUH, KapUOILJIa3Ma, SIAPBIINIKH, UX CTPOEHUE U
¢bynkuun. SnepHblii OenkoBbIM MaTpuKkc. I[IpocTpaHCTBEHHOE paCIONIOKEHUE
XpoMOCOM B HHTep(ha3sHOM siApe. Idyxpomamun u 2emepoxpomamur. benku
XpOMaTWHa — THUCTOHBL. Jlunamuxa sdepHou 00010YKU & Mumose. Sfoepmbiii
Mpaucnopm.

Krnerounsie BriatoueHusi. CpaBHUTENbHASI XapaKTEPUCTUKA KIIETOK 3YKApUOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHON).

JlemoHCTpanuu



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

Tabmuter 1 cxembl: «CTpoeHHE SYyKapUOTHUECKOW KIeTKn», «CTpoeHwme
KUBOTHOW  KJIETKW», «CTpoeHHe  pacTUTeNbHOM  KiIeTkm», «CrpoeHue
MUTOXOHAPUW», «Aapo», «CTpoeHne NpOKapuOTHIECKON KIETKNY.

OOopynoBaHue: CBETOBOM MMKPOCKOI, MHKpPOIpEnaparbl pacTUTENbHbIX,
KUBOTHBIX KJIETOK, MUKPOTIPETapaThl 0aKTepHUaIbHbIX KICTOK.

JlabopaTtopnass pabora «/3ydyeHuEe CTpPOEHHSI KIETOK PpPa3IM4HBIX
OpPIraHU3MOB).

IIpakTnueckas padora «/3yueHue cBOMCTB KJIETOYHOI MEMOpPaHbI».

JlabopaTopnasi padora «lccnenoBaHue IIa3Moii3a W JACIUIA3MOJIM3a B
PACTUTENbHBIX KIIETKAX».

IlpakTnueckass  padora  «l3ydyeHue  JABUKEHUS  LMUTOIUIa3Mbl B
PACTUTEINBbHBIX KIETKAX.

Tema 6. O0MeH BelecTB M NpeBpaLeHHe JHEPIHMH B KJIETKe

AccUMUITSALINASA ¥ TUCCUMUIIALIMS — JIBE CTOPOHBI MeTabonu3ma. Tumnbsl oOMeHa
BEUIECTB: aBTOTPO(HBIN U reTepoTpodHBIA. YyacTue KHUCIOpoJa B OOMEHHBIX
mpoleccax. OJHepreTuueckoe obecneueHue KieTku: mnpeBpanieHue ATD B
oOMeHHBIX Tporeccax. DepMEHTATUBHBIN XapakTep pPEaKIuid KJICTOYHOTO
metabonuzma. DepMeHThl, UX CTPOCHHE, CBOWCTBA W MEXAaHHU3M JICHUCTBUSI.
Kodepmentsl. Otnuunss ¢epMEeHTOB OT HEOPraHMYECKUX KaTalau3aToOpoB. benku-
aKTUBATOPbl U OENKU-UHTHOUTOPHI. 3aBUCUMOCTh CKOPOCTH (DPEpMEHTATUBHBIX
peaKkiuii OT pa3INIHbBIX (PAKTOPOB.

IlepBuuHBIA CHHTE3 OpraHMYECKHMX BellecTB B KieTke. DotocunHTes.
AHOKcueeHHblll U OKcueeHHblll omocunmes y odaxkmepuii. Ceemocodouparoujue
nuUSMeHmovl U NUSMEeHMbl PeakyuoHHo20 yermpa. Poiap XJI0pOIuIacToB B MpoLecce
dotocunteza. CeroBas u TeMHOBas pa3pl. Domoodvixanue, Cs., Cy. u CAM-munsvi
@domocunmesa. IlponykTuBHOCTh (hoTOCHHTE3a. BiusiHMEe paznuyHbIX (PaKTOpoB
Ha CKOPOCTh (POTOCHHTE3a. 3HaUeHue (POTOCHHTE3A.

XeMOCHHTES. PaznooOpa3zue OpPraHU3MOB-XEMOCUHTETUKOB:
HUTPUDUIIUPYIOIIHE OaKTepUH, JKeJIe300aKTepuHu, CepoOaKTEPHH, BOJOPOIHBIC
OakTepuu. 3HaYCHUE XEMOCHUHTE3a.

AHaspoOHble opranm3Mbl. Buasl Opoxenusi. [IpogykTel OpokeHUs U UX
UCIIOJIb30BAaHUE YEJIOBEKOM. AHa’pOOHbIE MHUKPOOPTaHU3MbI KaK OOBEKTHI
OMOTEXHOJOTUM U BO30OYAUTENHN OOJIE3HEH.

AspoOHbIE OPraHU3MBI. Oransl DHEPreTUYECKOrO oOMeHa.
IToaroroBuTeNbHBIN 3TaM. [ TUKOIN3 — OECKUCIOPOAHOE PACIICIICHHE TITIOKO3HI.

buosornueckoe OKMCIEHHUE, WU KIETOYHOE JbIXaHUe. Pojib MUTOXOHAPHIL B
npoiieccax ouosoruyeckoro okucienus. Luknuueckue peakuuu. OKUCIUTENIbHOE

dbochopunupoBanue. Ouepeus memopannoz2o epaduenma npomonos. Cunmes
ATD:



paboma npomonnou ATD-cunmasvl. [IpeumyniecTBa adpoOHOTO MyTH OOMEHa
BEIIECTB Nepei aHadpoOHbIM. (D PEKTUBHOCTH YHEPTETUYECKOTO OOMEHA.

JdemMoHcTpanuu

[Toptpetsr: k. ITpuctin, K. A. Tumupsszes, C. H. Bunorpanackuii, B. A.
Ourensrapar, I1. Murtuenn, I'. A. 3aBap3uH.

Tabnuuel u cxeMbl: «DOTOCUHTE3Y, « IHEPreTHUECKUil 0OMen», «brocunres
oenkay, «CtpoeHue hepMeHTay, « XEMOCUHTE3Y.

ObopynoBaHue: CBETOBOM MHKPOCKOM, 00OpYAOBaHUE ISl IPUTOTOBICHUS
MMOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENAapaToB.

JlaGopaTopHasi padora «/3yueHne KaTaJTuTUIECKON aKTUBHOCTH
(dbepMeHTOB (Ha MpUMEpE aMUIIa3bl UK KaTajaasbl)y.

JlabopaTopnasi pabora «l3ydyeHune (QepMEHTaTUBHOTO pacIIeIICHUs
MEPOKCHJIa BOJIOPO/Ia B PACTUTENIHLHBIX U dKUBOTHBIX KIIETKAX).

JlabopaTopnasi padora «CpaBHeHwe mporieccoB  (GOTOCHMHTE3a U
XEMOCHHTE3a».

JlaGopaTopHasi padora «CpaBHEeHHE MPOIECCOB OPOKCHUS U JBIXAHUS.

Tema 7. HaciiencrBennass uHGopManus U peajin3anus eé B KiIeTKe

Peakuun MatpuyHoro cuHtesa. [I[puHIMI KOMIUIEMEHTAPHOCTH B PEAKIIUIX

MaTpUYHOTO CHHTe3a. Peanu3anius HaciiencTBeHHON nHpopManuu. I'eHeTrnaecKkuii
Ko, ero cBoucrBa. Tpanckpunumss — Marpuunbld cuHTe3 PHK. IlpuHnmmsr
TPAHCKPUMIMU: KOMIUIEMEHTAPHOCTh, aHTUIAPAIUIETIbHOCTh, ACHUMMETPUYHOCTb.
Cospesanue mampuunvix PHK 6 sykapuomuueckou knemke. Hexooupyrowue PHK.
Tpancnsuus u e€ stansl. Yyactue Tpancnoptasix PHK B OnocunTese Genka.
VYcnoBus OuocuuTeza Oenka. KoaupoBanue amMuHOKHCIOT. Pons pubocom B
OouocuHTe3e Oenka.

Coepemennvie npedcmasnenusi o cmpoenuu 2enog. OpraHuzanus reHoma y
MPOKAPUOT U IYKApHUOT. Peryinsiiusi akTUBHOCTH T'€HOB Yy MHpokapuoT. ['mmoresa
onepona (®. XKako0, XK. Mano). MoaekynsipHuvle mexanuzmvl SKCAPECcuu 2eHO8 y
aykapuom. Ponv xpomamuna 6 pecynsayuu pabomsi ceHog. Perynsaius oOMEeHHBIX
nporieccoB B kieTke. KieTouHslit romeocTas.

Bupycbl — HekieTouHble (OPMBI KU3HU U O0JUTaTHBIEC Mapa3uThl. CTpoeHue
MPOCTHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKusHeHHblll YUK
JIHK-cooeporcawux  eupycos, PHK-codepocawux eupycos, o6axmepuogazos.
Obpamnas mpanckpunyus, pegepmasd, uHmezpasda.

BupycHbie 3a0oneBanusi 4yenoBeka, KUBOTHBIX, pactenuid. CIINJ, COVID-
19, conuanbHble U METULIMHCKUE MPOOIEMBI.

buoungopmamuxa: unmeepayus u ananuz 6orvuwiux maccueos («bigdatay)
CMPYKMYPHbIX buonocuyeckux oannvix. Hanomexuonoeuu 6 buonoeuu u meouyuHe.
Ilpoepammupyemvie pynkyuu 6eakos. Cnocodwl 00cmasKu 1eKapcms.



JdemMoHcTpanuu

[Toptpetsr: H. K. Kosbiios, /I. 1. UBaHOBCKUI.

Tabmumer 1 cxembl: «buocunre3 6enka», «['eneTnueckuit kon», «Bupycon,
«bakrepuodarmy.

IpakTuyeckas padora «Co3gaHrue MOACIN BUPYCa».

Tema 8. ) Ku3HeHHBIH HUKJ KJICTKH

Knerounséi 1ukin, ero mnepuoabl W peryisius. Mutepdaza u mutos.
OcobeHHOCTH TpoIeccoB, MpoTekaromux B uUHTepdaze. IloaroroBka KIETKH K
neneHuto.  Ilpecunrerndeckuid  (MOCTMUTOTHUYECKHI),  CUHTETHMUYECKUUA U
MOCTCUHTETHYECKUH (IPEMUTOTUICCKUN) TIEPHOIBI HHTEP(DA3HI.

Marpuunsii cunre3 JAHK — permukanus. [lpuaiunsr perumkanuu JJHK:
KOMIUJIEMEHTAPHOCTh,  MOJYKOHCEPBATUBHBIA  CHUHTE3, aAHTUNAPAJUICIbHOCTD.
Mexannsm permukanuu JIHK. Xpomocombr. Ctpoenue xpoMmocoM. Teaomepsl u

TeaomMepaza. XPOMOCOMHBIM Ha0Op KJIETKHM — KapuoTun. JIMIUIOMIHBIA U
rariouaHblid  HabOpsl  XpoMocoMm. ['omonoruunbie XpomMocombl. [lomoBbie
XPOMOCOMBL.

Jlenenue kieTku — MmuTo3. CTau MUTO3a U POUCXOASIINE B HUX MTPOLIECCHI.
Tuner muto3a. KapnokrHes u tUTOKMHE3. buonornyeckoe 3HayeHne MUTO3A.

Perynsimus mMuTOoTHYECKOrOo IUKIA KIeTkU. [Iporpammupyemasi KieToudHas
ru0enb — anomnTo3.

Knerounoe sampo, XpoMocombl, (PyHKIIMOHANIbHAas TE€HOMUKa. MexaHuzmbl
npoaughepayuu, ougppepenyuposku, cmapenus u eudenu xiemokx. «lugposas
KemKkay — ououngopmamuyeckue mMooenu QyHKYUOHUPOBAHUsL KIeMKU.

JleMoHcTpanun

Tabnuupel 1 cxembl: «KU3HEHHBIA UK KIETKW», «Muto3», «CtpoeHue
xpomocomy, «Pemmmkamus JHK.

OO6opynoBaHue: CBETOBOM MUKPOCKOII, MUKpoOTIpenapatbl: «MUTO3 B KJI€TKax
KOpEIIKa JIYKay.

Jlaboparopnass  pabora  «/3ydyeHHne  XpOMOCOM  Ha  TOTOBBIX
MUKpOTpenaparax».

JlaGopaTopHasi padora «HaOmroienre MuTO3a B KJI€TKaX KOHUMKA KOpEIIKa
JTyKa (Ha TOTOBBIX MUKPOIpENapaTax).

Tema 9. Ctpoenne 1 QyHKIIMUA OPraHU3MOB

buonornueckoe pazHooOpa3zue OPraHu3MOB. OIHOKJIETOYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOEHHOCTH ~ CTPOCHHMSI M SKM3HEACSATENBHOCTH  OJHOKJIETOYHBIX
opraHu3MoB. bakTepuu, apxeu, OJHOKJIETOYHbIC TPUOBI, OJHOKJIETOUYHbBIC
BOJIOPOCIIH, APYTrUe NpOTUCThL. KOJOHHAbHBIE OpraHU3MBI.



B3auMocCBsA3p 4acTed MHOTOKJIETOYHOI'O OpraHu3Ma. TKaHW, OpraHbl M
cucteMbl opranoB. OpranusM Kak eIMHoe 1enoe. ['omeocras.

Tkanu pactenuid. Tumbl pacTUTENBHBIX TKaHEW: oOpa3oBaTelbHAs,
MOKPOBHAsI, MPOBOJAIIAS, OCHOBHAs, MexaHuueckas. OCOOEHHOCTH CTPOCHWUS,
(yHKUHI U paclONIOKEHHs TKAHEH B OpraHax pacTEHUU.

TkaHM KUBOTHBIX M YEJIOBEKA. THIIBI )KMBOTHBIX TKAHEW: SMUTEIMAJIbHAS,
COCJIMHUTENbHAS, MbIlIeYHasi, HepBHasg. OCOOEHHOCTH CTpOEHUS, (PYHKIUN WU
pacnoJioKEeHUsI TKAHEW B OpraHax dKMBOTHBIX U YEJIOBEKA.

Opransl. BereraTuBHbIE M T'€HEpaTUBHBIE OpraHbl pacteHud. OpraHbl U
CHUCTEMBI OPTaHOB KMUBOTHBIX U 4YesIOBeKa. OYHKIIMN OPraHOB U CUCTEM OpPTaHOB.

Onopa Tena opranusmoB. Kapkac pacrenuii. CKeleTbl OJHOKJIETOYHBIX U
MHOTOKJIETOUHBIX KUBOTHBIX. HapyXHblii W BHYTpeHHUW ckeneT. CTpoeHue u
THUIBI COEIUHEHUS KOCTEM.

JIBrokeHHe  OpraHu3moB.  J[BMKEHME  OJHOKJIIETOYHBIX  OPraHU3MOB:
amME00oUIHOE, KTYTUKOBOE, PECHUYHOE. J[BI)KEHHE MHOTOKJIETOYHBIX DPACTCHMIA:
TpONU3Mbl M HAacTUU. JIBUIKEHHME MHOTOKJIETOYHBIX >XMBOTHBIX M YEJIOBEKA:
MblleyHasi cucrema. Pediiekc. CkeneTHbIe MBIIIIBI U UX padoTa.

IIutanne opranusmoB. IlornomeHune BOAbI, YIJIEKMCIOrO Ta3a M
MHUHEPAIBHBIX BEIIECTB pacTeHUsMHU. [Iurtanue kuBOTHBIX. BHyTpUnonoctHoe u
BHYTPUKJICTOUHOE muIIeBapeHue. [IuTtaHue mNO3BOHOYHBIX >KUBOTHBIX. OTHEINbI
MUIIEBAPUTENIBLHOTO TpakTa. [lumeBapurtenvHble kene3bl. llumieBapurenbHas
CHCTEMA YEJIOBEKA.

Jpixanue opranu3moB. [[pixanue pactenuit. Jlpixanue sxuBoTHbIX. Juddysus
ra3oB uepe3 NOBEPXHOCTh KieTkU. KoxkHoe npixanue. JpixarenbHas TOBEPXHOCTD.
XKabepHoe u nérounoe apixanue. [[pixaHue MO3BOHOYHBIX YKUBOTHBIX U YEJIOBEKA.
OBOJIIOIIMOHHOE  YCJIOKHEHUE CTPOCHUSI JIETKMX [O3BOHOYHBIX >KUBOTHBIX.
JlpixaTenpHass cucTteMa 4esioBeKka. MeXaHu3M BEHTWIINUMU JETKUX y MTHUL] U
MJIEKONIUTAONIUX. Perynsmus apixanus. J{prxaTenbHble 00bEMBI.

TpaHcopT BELIECTB y OPraHU3MOB. TPaHCIOPTHBIE CUCTEMBI PACTCHUM.
Tpancnopt BemiecTB y KHUBOTHbIX. KpoBeHOCHas cucrteMa W €€ OpraHsbl.
KpoBeHocHasi cucrtemMa I[03BOHOYHBIX JKMBOTHBIX U uenoBeka. Cepaue,
KPOBEHOCHBIE COCYJIbI U KpoBb. Kpyrum kpoBooOpamieHus. IBOJIOIMOHHBIC
YCJIOKHEHUSI CTPOEHHUSI KPOBEHOCHOW CUCTEMBI MMO3BOHOUYHBIX KUBOTHBIX. PaboTa
cepla U e€ peryJisiuus.

Brinenenue y opranusmoB. Beigenenue y pacreHui. Beigenenune y
KUBOTHBIX. CokpartutenbHble Bakyonu. Opranbel BblaesneHus. DuibTpanus,
CeKpelMs U 00paTHOE BCACHIBAHHME KaK MEXaHU3MbI PaOOThI OPTraHOB BBIJICIICHUS.
CBsi3b MOJIOCTH Tela € KPOBEHOCHOM MW  BBIJACIUTEIBHON  CHUCTEMaMHu.
Brigenenue y



MO3BOHOYHBIX JKUBOTHBIX U 4enoBeka. [louku. Ctpoenue u QyHKUMOHHpPOBAHHUE
Hedpona. OOpa3zoBaHHE MOYH Y YeJIOBEKA.

3amMTa y OpraHu3MoB. 3aluTa y OJHOKIETOYHBIX OpraHu3MoB. CHopbl
OakTepuii M UUCTHI MPOCTEHIIMX. 3alUTa y MHOTOKJIETOYHBIX PACTEHUM.
Kyrtukyna. Cpeacrsa macCUBHOM M XUMHYECKOM 3aIUThl. OUTOHIUIBI.

3amMra y MHOTOKJIETOYHBIX KUBOTHBIX. IIOKpOBBI M HMX NPOW3BOJHBIE.
3amura opranu3ma ot Oonesnedd. UMmyHHas cucrema udenoBeka. KietouHslii u
rYMOpaJIbHBIA UMMYHUTET. Bpoka€HHbIH M NpUOOpeTEHHBIN crnenupuyecKuit
UMMYyHUTET. Teopusi KIIOHaJIbHO-ceneKTuBHOro ummynurera (I1. Opnaux, ©. M.
bepuer, C. Tonerasa). BocnasiutenbHbie OTBETHI OPraHU3MOB. PoJib BpOXKIEHHOTO
UMMYHUTETA B Pa3BUTHU CUCTEMHBIX 3a00JI€BaHUI.

PazgpaxkxumocTe M peryisiiuss |y  OpranusMoB. PazgpaxumocTts Yy
OHOKJIETOYHBIX OpraHu3MoB. Takcucel. Pazgpaxumocts u  perymsuusa y
pactenuid. POCTOBBIE BelIECTBA U X 3HAYEHHUE.

HepBHas cucrema u pedieKTOpHas peryisiius y S>KUBOTHbIX. HepBHas
CUCTEMA U €€ OTHEIbl. DBOJIOIMOHHOE YCIOKHEHUE CTPOEHUSI HEPBHOM CUCTEMBI
y JKUBOTHBIX. OTHENbl TOJOBHOTO MO3ra MO3BOHOYHBIX >KMBOTHBIX. Pediekc u
pednexropras nyra. be3ycioBHbie U yCIOBHBIE pedIEKCHI.

I'ymopanpHas perynsauus U 3HAOKPUHHAs CUCTEMa YKUBOTHBIX M YEJIOBEKA.
Kene3pl HHOOKPUHHONW CHUCTEMBI M HX TOPMOHBI. JIelicTBME TOPMOHOB.
B3auMoCBs3b HEPBHOW M 3HJOKPUHHON cucTeM. ['umnoranamo-runoduiapHas
cucTeMa.

JdemMoHcTpanuu

IToprper: U. I1. ITaBnos.

Tabmumpr u cxembl: «OJIHOKIETOYHBIE BOJOPOCIN», «MHOTOKIETOYHBIE
Bojopocnny», «bakrepum», «lIpocreimme», «Opranbl IBETKOBBIX PACTEHUN»,
«CucTreMbl  OpPraHOB  TIO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «Tkanu pactenmit», «KopHeBble cuctembl», «CTpoeHue cTeOms,
«CtpoeHue JHUCTOBOM IIACTUHKM», «TKaHU >KMBOTHBIX», «CKEJIET 4eJIOBEKay,
«IIumeBapurenbHas  cucremMa», «KpoBeHocHass cucrema», «/lpixarenbHas

CUCTEMAY, «HepBHas CHUCTEMAY, «Koxay, «MBpI11eyHas CUCTEMAY,
«BplgenurenbHas cUcTeMa», «IOHIOKpUHHAA cucTeMa», «CTPOCHHE MBI,
«AMMyHUTETY, «KHIIeYHOIIOIOCTHEIEY, «CxeMa  mnuTaHUsT  PacCTEHUI,

«KpoBEeHOCHBIE CHCTEMBI IMO3BOHOYHBIX JKMBOTHBIX», «CTpPOE€HHE THIPHD»,
«Crpoenue mnaHapum», «BHyTpeHHee CTpoeHHe N0KAEBOro 4depBsi», «HepBHas
cucrema pboib», «HepBHas cucrema garymku», «HepBHas — cuctema
npecMmblkaromuxcs»,  «HepBHas  cucrema  nruny», «HepBHas — cucrtema
MIIeKonUTaromux», « HepBHas cucreMa yenoBekay, «Pediexcy.

O0opynoBaHue: CBETOBOM MHMKPOCKOI, MUKpOIpENnaparbl OAHOKIETOYHBIX
OpraHW3MOB, MHUKpOIIpENapaTbl TKaHEW, PAaKOBUHBI MOJUIIOCKOB, KOJUIEKIIMH



HACEKOMBIX, UTJIOKOXHUX, KUBBIE SK3EMIUIIPhl KOMHATHBIX PacTeHUM, repdoapuu
pacTeHHMII pa3HbBIX OTHAEJIOB, BIAXHBIE Mpenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKI[MM OECIO3BOHOYHBIX JKMUBOTHBIX, CKEJIET 4YeJIOBEKa,
000pyIOBaHUE AJISl AEMOHCTPALMU TOYBEHHOTO W BO3IYIIHOTO MUTAHUS PACTCHUH,
pacIierieHus Kpaxmaia U OeKoB Mo AeicTBreM (hepMeHTOB, 000pyI0BaHUE IS
JEMOHCTPALMX OMNBITOB MO U3MEPEHUIO )KM3HEHHOW EMKOCTH JIETKUX, MEXaHU3Ma
JbIXaTENbHBIX ABUKEHUH, MOJIEIN T'OJIOBHOIO MO3Ta PA3JIMYHbIX )KUBOTHBIX.

JlaGopaTopHasi padora «/3yueHne TKaHel pacTeHUIN.

JlaGopaTopHasi padora «/3yueHne TKaHeW )KUBOTHBIX».

JlaGopaTopHnasi padora «3yueHrne OpraHoB IBETKOBOI'O PACTCHHUS.

Tema 10. PazmHokeHUe U pa3BUTHE OPraHU3MOB

@opMbl pa3MHOXKEHUSI OpPraHU3MOB: Oecrojioe (BKJIIOYas BEreTaTUBHOE) U
nosoBoe. Buasl  Oecrnonoro  pasMHOXKEHHs:  MOYKOBaHHWE, CHOPYJISALUS,
(dbparmMeHTanys, KIOHUPOBaHUE.

[TonoBoe pa3zmuHoxkeHue. [lonoBble kneTku, win rametrsl. Menos. Craauu
Mmeno3sa. [losenenne xpomocom B menose. Kpoccnnrosep. buosmornuecknii cMbICi
MeHo3a M IIOJIOBOTO Iporecca. Melo3 WM ero MecTo B KW3HCHHOM IHKIIC
OpraHU3MOB.

IIpenzapoasiieBoe passutue. ['amerorenes y ;KuBOTHbIX. [10y10BBIE JKENIE3BI.
OObpazoBaHue 1 pa3BUTHE MOJNOBBIX KiIeTOK. CiepmaToreHe3 u oorenes. CtpoeHue
IIOJIOBBIX KJIETOK.

OmnogoTBopeHHe U SMOPUOHANBHOE pPa3BUTHE >KUBOTHBIX. CrHocoObl
OIUIOZIOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NHauBHyalbHOE Pa3BUTHE OPraHU3MOB (OHTOIEHE3). DMOPHUOJIOrUs — HayKa
O pPa3BUTUU OPTaHU3MOB. Mopgoeenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTIOSUU.
Konyenyuss mopgoecenos u moodenu mopghoeenesa. Craguu >MOpHOreHe3a
KUBOTHBIX (HAa mpumepe Jsarymiku). JpobOnenwe. Tumbl  ApoOieHUS.
Jlemepmunuposannoe u HeoepmuHuposanunoe Opodnenue. bracmyna, munoi
onacmyn. OCOOCHHOCTH APOOJICHUS MIICKOIMMTAIOMINX. 3apOJBIIICBhIC JIMCTKU
(racTpyssiuus). 3akiajKa OpraHoB U TKaHEeH U3 3apobIlIeBbIX JIUCTKOB. B3anmHoe
BJIMSIHUE YacTed pa3BUBAIOLIETOCS 3apojbliia (dMOpHUOHATbHAS HWHAYKIKA).
3aknaaka IUTaHA CTPOEHMS SKMBOTHOIO Kak pPE3yslbTaT HEpapXUUYECKHX
B3aMMOJICUCTBUII TEeHOB. BrnusHue Ha >MOpUOHAIBHOE pa3BUTHUE PaA3IAYHBIX
(aKTOpOB OKpYyKaloLIEH Cpeibl.

Poct u pasButue xuBOTHBIX. I[locTomOpuoHnanbHblli nepuoA. llpsimoe wu
HempsiMoe  pas3BuTue. Pa3zButne ¢ Meramopdo3oM y O€ClO3BOHOYHBIX U
IIO3BOHOYHBIX JKMUBOTHBIX. DBHOJOrM4yeckoe 3HAYEHHE MNPSIMOr0 M HENPSMOTo
pa3BUTHA, UX PACIHPOCTPAHEHUE B MpUpoAe. THUlbl pocTa KUBOTHBIX. DAKTOPHI
PEryJsiiuu pocTa KUBOTHBIX U yenoBeka. CTaauu NOCTAIMOPHOHAIBLHOTO PA3BUTHS



y ’KUBOTHBIX U uenoBeka. [lepuoasl oHTorenesa uenoBeka. CTapeHne U CMEPTh Kak
OMOJIOTUYECKHE MTPOIIECCHI.

Pasmuoxxenne u pasButue pacteHuil. ['amerodputr u cnopodut. Meio3 B
KU3HEHHOM 1UKJIe pacteHud. OOpa3oBaHue CIOp B IIpolecce Meko3sa.
I'amerorene3 y pacrenuid. OIUIOAOTBOPEHHE M PAa3BUTHE PACTUTENIBHBIX
opraHu3MoB. J[BoitHOE OIJIOIOTBOPEHHE Y IBETKOBBIX pacTeHuil. OOpa3oBanue u
Pa3BUTHUE CEMEHU.

MexaHu3Mbl pEryJIaluyd OHTOT€HE3a Y PACTCHUHN U )KUBOTHBIX.

JdemMoHcTpanuu

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

Tabmumer u cxeMmbl: «BererarnBHOoe pa3MHOXKEHHE», «THIBI Oecroyioro
pa3MHOXEHUsD», «Pa3sMHOXKEHHE XITaMUAOMOHAJb», «Pa3MHOXEHUE SBIJICHBI»,
«Pa3MHO)eHUEe AP, «Menosy, «XpoMocoMmbl», «l'amerorenes», «CTpoeHue
SUIEKIIETKH U cnepMmaro3ouia», «OCHOBHbBIE CTaauu OHTOreHezay, «lIpsamoe u
HenpsmMoe pas3Butue», «Pa3zButhe wmanckoro »xyka», «Pa3Burtue capaHum»,
«Pa3Butne msrymkw», «/[BoMHOE OINIOAOTBOPEHHE y LBETKOBBIX PACTCHUI,
«CtpoeHune ceMsH OJHOIOJIBHBIX U ABYJOJBHBIX PACTEHUI», «KU3HEHHBIN LMK
MOPCKOM KanmycCTbl», «KU3HEHHBIN HUKI MXay, « KU3HEHHBIN TUKJ HATOPOTHUKAY,
«K13HEeHHBIN IUKI COCHBD.

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOMpENApaThl SHIEKIECTOK U
CIIEpMAaTO30UJI0B, MOJENb «LIMKII pa3BUTHSA JIATYIIKNY.

JlaGopaTopHasi padora «/3ydeHue CTPOCHUS MOJOBBIX KJIETOK HAa FTOTOBBIX
MHKpoOnpenaparax».

IIpakTnueckas padora «BbisBIeHHME MNPU3HAKOB CXOJICTBA 3apPOJBIIICH
MO3BOHOYHBIX JKUBOTHBIX.

JlaGopaTopnass pabora «CTpoeHHE OpPraHoB Pa3MHOKEHHUS BBICIIUX
pacTEeHHIN.

Tema 11. I'eHeTuka — Hayka O HacCJeJACTBEHHOCTH W HM3MEH4YHBOCTH
OPraHu3MOB

Hcropust cTaHOBIEHUS W pa3BUTUS TEHETHKM Kak Hayku. Pabotsr I
Menpnens, I'. ne ®pusa, T. Moprana. Ponp oTedecTBEHHBIX YYEHBIX B Pa3BUTUHU
renetuku. Paborer H. K. Konmbmosa, H. 1. BaBunosa, A. H. benosepckoro, I'. /1.
Kapneuenko, 0. A. ®unmunuenko, H. B. Tumodeena-Pecorckoro.

OCHOBHBIE TEHETUYECKHUE MOHSATUSI U CUMBOJIBI. | OMOJIOTUYHBIE XPOMOCOMBI,
aJUIeNIbHBIE TEHBI, aJbTEPHATUBHBIE MPU3HAKU, JOMUHAHTHBIA WU PELECCUBHBIN
MPU3HAK, TOMO3UT0Ta, TETEPO3UTOTA, YUCTASI JIMHUSI, THOPHUIBI, TEHOTHUII, (DEHOTHTI.
OcCHOBHBIE ~ METOJIbI ~ T€HETUKH:  THOPUIOJOTUYECKUM,  IMTOJIOTHYECKUH,
MOJIEKYJISIPHO-TEHETUYECKU .

JleMoHcTpanun



IToptpersr: I'. Menpnens, I'. ne ®pusz, T. Mopran, H. K. Konsuos, H. H.
BasuioB, A. H. benoszepckuii, I'. JI. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodees-PecoBckuii.

Tabmuiel 1 cxeMbl: «MeTobl TeHETHKIY», «CXEMBI CKPEITUBAHUS.

JlaGopaTtopnass pabdora «J/[po3oduna Kak OOBEKT TE€HETHUYECKUX

HUCCIEIOBAaHUI.
Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH
Mounorubpunnoe ckpemmuBanue. IlepBbiii 3akoH MeHgenss — 3aKOH

eAMHO00pa3usi THOpUIOB nepBoro nokojeHus. [IpaBuno qomuHMpoBanus. Bropoit
3aKOH Menaenss — 3aKkOH pacLICIUICeHUs IpU3HAaKoB. LluTosiornyeckue OCHOBBI
MOHOTHMOPUJIHOTO CKpEIIMBaHus. [ umore3a YuCTOTHI raMeT.

AHanuzupymouiee ckpenupanue. [IpoMexxyTouHbIl XapakTep HACIeIOBAHMUS.
Pacuiennenne npru3HakoB MpyU HEMOJIHOM JTOMUHUPOBAHUU.

JurnOpuaaoe ckpenuBanue. Tperwii 3akoH MeHens — 3aKOH HE3aBUCUMOTO
HACJIeJIOBaHMsI MPU3HAKOB. L{uToNornyeckne 0CHOBbI TUTMOPUAHOTO CKPEIIMBAHMSL.

CueruieHHOE HacieaoBaHue NpusHakoB. Pabotrel T. Moprana. CuermieHHoe
HACJICZIOBAHUE T[E€HOB, HAPYIIEHUE CLEIUIEHUS MEXIy TreHaMHh. XPOMOCOMHas
TE€OpHUsI HACIEICTBEHHOCTH.

I'eneTnka nosia. XpoMOCOMHBIN MEXAaHU3M ONPEACIICHUS N0JIA. AYTOCOMBI U
IIOJIOBBIE XpOMOCOMBI. ['OMOraMeTHbI U rereporaMeTHbii 1oi. ['eHeTnyeckas
CTPYKTYpa MOJIOBBIX XpomMocoM. HacnenoBanue npus3HakoB, CLEIVIEHHBIX C ITOJIOM.

['enotun kak uenoctHas cucrema. [lenoTponus — MHOKECTBEHHOE JIEMCTBUE
reHa. MHOXECTBEHHbI alyienu3M. B3auMoOAencTBUE HEAUICNbHBIX T'EHOB.
Kommnementapuocts. Dnuctas. [lonumepust.

['eHeTMYECKUIT KOHTPOJIb PA3BUTHUS PACTEHUM, XKUBOTHBIX M YEJIOBEKa, a
TaKkkKe (PU3NOJIOTUYECKUX TMPOIECCOB, TOBEACHHUS W KOTHUTHUBHBIX (YHKIIUM.
['eneTnueckre MeXaHU3Mbl CUMOMOTeHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO35TUH
— Tapa3uT» U «XO35IUH — MHUKPOOHMOM». ['@HeTHYEeCKHE acCleKThl KOHTPOJIS H
M3MEHEHHUS HACJIEACTBEHHOW NH(OPMAIIMU B MIOKOJICHUSIX KJIETOK U OPraHU3MOB.

JleMoHcTpanun

IToptpetsr: I'. Mennens, T. Mopras.

Tabnuier u cxemsl: «llepBoiif 1 BTOpOil 3akoHbI Menaens», « Tpetuit 3akoH
MeHnnens», «AHanIM3upylollee CKpeluBaHue», «HemonmHoe ITOMUHUPOBAHHUEY,
«CuerieHHOe HacleJ0BaHuEe MPU3HAKOB Yy JApo3oduibly, «l'eHeTuka mojay,
«Kapuotun uenoseka», «Kapuotun napozodunby, «Kapuotun nTHIBD,
«MHOX€eCTBEHHBIN aJlJIeIn3M», «B3auMoaeiCcTBUE TEHOBY.

O6opynoBanue: MOAENb IS JEMOHCTpPAIlMU 3aKOHOB €IWHOOOpa3us
rUOpUJIOB TIEPBOTO TIOKOJICHMSI M PACIICIJICHUS TPU3HAKOB, MOJENb IS
JEMOHCTpAallM¥ 3aKOHA HE3aBUCHMOTO HACJIEAOBAaHMS IIPU3HAKOB, MOJEIb IS



JEMOHCTpALMHA CLEIICHHOIO HACIEIOBaHUs IPU3HAKOB, CBETOBOW MHKPOCKOIL,
MUKponpemnapart: «Jpo3odunay.

IIpakTnueckas padora «/3ydyeHuwe pe3yabTaTOB MOHOTHOPHUIHOTO
CKpELIMBaHUA Y APO30DUIIBD».

IIpakTnyeckas  paGora  «M3yueHue  pe3ynbTaToB  JAUTMOPUIHOTO
CKpENIMBAHUA Y APO30(DUITBD».

Tema 13. 3aK0HOMEpPHOCTH U3MEHUYMBOCTH

BsaumopeiictBue reHotuna u cpeabl npu  popmupoBaHUHM (EHOTHIIA.
N3meHunBOCTh NpU3HAKOB. KauecTBEHHbIE M KOJIWYECTBEHHbIE NMPU3HAKU. Buabl
U3MEHYMBOCTH: HEHACJIEACTBEHHAS U HACJIEACTBECHHAS.

MonudukannonHas U3MeHUUMBOCTb. Ponb cpensl B (OpMUPOBAHUU
MOIU(PUKALUOHHON M3MeHunBocTU. HopMma peakiuu npusHaka. BapuannoHHBIM
psan u BapuanuoHHas kpuBas (B. Moranncen). CpolicTBa MOau(UKaIMOHHON
U3MEHYMBOCTH.

I'enoTMNIMYECKast U3MEHYMBOCTh. CBOKMCTBA FTEHOTUITMYECKOW U3MEHUNBOCTH.
Buibl TeHOTUTTMYECKON U3MEHUMBOCTU: KOMOWHATHUBHAS, MyTallMOHHAS.

KomOunaTuBHass M3MEHYMBOCTH. Mel03 M MOJIOBOM MPOIECC — OCHOBA
KOMOMHATUBHON M3MEHYUBOCTU. POJIb KOMOMHATHBHON M3MEHYMBOCTH B CO3aHUU
IeHETUYECKOr0 pa3HOOO0pa3us B Mpeesiax OJJHOrO BU/IA.

MyTaluroHHas W3MEHYMBOCTb. BHIBl MyTaluili: TE€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIIOHTaHHBIE W  WHAYUMPOBAaHHbIE MyTauud. fnepHele U
HUTOIUIa3MaTuyeckue Myrtanuu. ComMaTU4ecKue W IOJIOBbIE MyTaluu. [IpuyuHel
BO3HUKHOBEHUS MyTanuii. MyTareHbsl M HMX BJIMSHUE Ha OPraHHU3MBI.
3aKOHOMEpPHOCTH MYTAlMOHHOI'O IIPOILECCA. 3aKOH TOMOJIOTMYECKHX PSIOB B
HacieacTBeHHoW u3MeHunBoct (H.W. BaBuios). BHesnepHas M3MeHUYMBOCTH U
HACJIEACTBEHHOCTD.

Onuecenemuxa U SNUSEHOMUKA, pPOJb  INUSEHEMUYEeCKUx ¢hakxmopos 8
HAc1e008aHUU U USMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOS Y OP2aAHUZMO8.

JleMoHCcTpanun

IToprpersr: I'. ne @pus, B. Moranucen, H. 1. Basuios.

Tabmuubl u  cxembl: «Bumel  u3MeHuuBocTH», «MoaudukanuoHHas
H3MEHYHUBOCTDY, «KomOuHaTuBHas W3MEHYUBOCTEY, «Metio3y,
«OmnogotBopeHuey, «I'eHeTnueckue 3a00aeBaHus YeIoBeKa», « Buabl myTaruii».

O6opynoBaHue: *UBbIE U TepOapHbIE IK3EMIUIAPbl KOMHATHBIX PAacTeHH,
pucyHku (poTtorpaduu) >KMBOTHBIX C Pa3IMYHBIMH BUAAMH U3MEHYHBOCTH.

JlaGopatopHas padora «HMccnenoBanue 3aKOHOMEPHOCTEMN
MOAM(PUKALMOHHON U3MEHUMBOCTU. llocTpoeHue BapualMOHHOrO psga U
BAPUALIMUOHHOU KPUBOW.



IIpakTnueckas padora «Mytanuu y gapo3oduiabl  (Ha  TOTOBBIX
MUKpOIIpenaparax).

Tema 14. I'eHeTHKA YeJIOBEKA

Kapuorun uyenoseka. MexayHapoaHas HporpamMma HCCIENOBaHHUS T€HOMaA
yernoBeKa.  MeToapl  M3ydeHMsT T€HETHMKH  YEJOBEKa: TI'E€HEAJOTMYeCKH,
OJIM3HELIOBBIH, LUTOT€HETUYECKUIA, NOMYJIILUOHHO-CTATUCTUYECKHM,
MOJIEKYJISIPHO-T€HETUYECKHIA. CoBpeMeHHOE ONPECICHUE TE€HOTHUIA!
MMOJJHOTEHOMHOE CE€KBEHUPOBAHUE, T€HOTHUIIUPOBAHUE, B TOM YHCJIE C MOMOIIBIO
[TI1P-ananu3a. HacineacTBeHHbIe 3a00JIeBaHUS YelIoBeKa. [ eHHbIE 1 XPOMOCOMHBIE
0oJie3HM 4YenoBeKa. boJe3HM C HacleICTBEHHOW MPeApacroNoKEHHOCTBIO.
3Ha4YCHUE MEAUIMHCKOW T€HETHKHA B MPEJOTBPALLCHUU U JIEYEHUH T€HETHYECKHUX
3a00yieBaHU 4YenoBeKa. MeauKo-reHeTUYeCcKoe KOHCYJIbTHpoBaHue. CTBOJIOBBIE
KJIeTKU. [loHSATHE «T€HEeTHYEeCKOTO Tpy3a». DTUUECKUE acCHEeKThl UCCIEIOBAHUN B
00J1aCTH pelaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KIIETOK.

I'enetnyeckue (¢GakTOpbl TOBBIIIEHHONW YYBCTBUTEJIBHOCTH YEOBEKa K
(U3UYECKOMY U XHUMHUYECKOMY 3arps3HEHUIO0 OKPYKAroIIeH cpeapl. | 'eHeTnyeckas
[IPEIPACIIOIOKEHHOCTD YEJIOBEKA K MTATOJIOTUSIM.

JemoHCcTpanuu

Tabmuiel u cxemsl: «Kapuotun yenoBekay, «MeToabl U3yUeHUS TE€HETUKHU
4yesoBeKay, «I'eHeTnueckne 3a00JIeBaHUs YETTOBEKAY.

IIpakTnueckas padora «CocTaBlIeHHE U aHAIU3 POJOCIOBHOW.

Tema 15. Cenrekuusi OpraHu3MoB

JloMecTukanusa W CeNeKuus. 3apOoKICHUE CEJNEKIUMU W JIOMECTHUKALIWU.
Yuyenne H. W. BaBunmoBa o IleHTpax mnpoucXoxjaeHUss W MHOTO0Opasus
KyJbTYpPHBIX pacTeHuil. Poip celekuuu B CO3IaHUM COPTOB PACTEHUM M IMOPOJ
#*uUBOTHbIX. CopT, mopoaa, IITaMM. 3aKOH T'OMOJOTHYECKMX PSIJOB B
HacleacTBeHHOW wu3menunBocty H. WM. BaBunoBa, ero 3HaueHue I
CEJICKITMOHHOM PabOTHI.

Metoasl ceneKIMoHHOM paboThl. McKyccTBEeHHBIH OTOOp: MacCOBBIM H
WHIUBUYaJIbHBIN. OTarsl KOMOMHAIIMOHHOM CCJICKIIMH. HUcneiTanue
MpOU3BOJIUTENIEH MO MOTOMCTBY. OTOOp MO TEHOTUNY C MOMOIIBIO OLEHKHU
(dbeHoTuna MOTOMCTBA U OTOOP MO TEHOTHUITY C ToMoIIbio aHanu3a JJHK.

HckyccTBeHHBIM ~ MyTareHe3  Kak  METOJ  CEJIEKIIMOHHOM  paboThl.
PagnaniMoHHBIN M XUMUYECKUNW MyTareHe3 Kak UCTOYHUK MYyTalMi y KyJIbTYPHBIX
dbopm opranu3zmMoB. Mcmnosib30BaHME TE€HOMHOTO PEIAKTUPOBAHUS U METOJOB
pekomOuHaHTHBIX JIHK 11 mosmydyeHus ncxoqHoro Mareprana Juisl CEIeKIIHH.

[Tosyuenn HOJIATIIION Y BayTpuBHoBas rubpuamnsa

e OB. usl.
bnuzkopocTeH CKpellHBa WIN Heponcrse

HOE HUE, MHOPUIUHT. HHOE

CKpeuiMBaHue, uin aytopuaudr. ['ereposuc u ero mpuumHbl. Mcnonb3zoBaHue
rerepo3uca B cenekuuu. OtnanénHas ruOpuausanus. [Ipeononenue Oecruionus



MEXBUJIOBBIX THOPUIOB. JIOCTHKEHUS CETIEKIIMU PACTEHUHN U KUBOTHBIX. «3e1éHas
Dpesonioyusy.

CoxpaHeHre U M3y4YEHUE F'EHETHYECKHUX PECYPCOB KYJIbTYPHBIX PACTEHUHN U
UX JIUKUX  pOAWYEH IS CO3/aHUsl  HOBBIX COPTOB M TUOPHUIOB
CEIIbCKOXO3SMCTBEHHBIX  KYJIbTYp. H3yuenue, coxpanenue u  ynpaejeHue
2eHeMUYeCKUMU Ppecypcamu CelbCKOXO3AUCMBEHHbIX U NPOMbBICIIO8bIX HCUBOMHBIX 6
Yesax YIyyuleHus cyuecmayroumux U co30aHus HO8bIX NOpoo, JUHUL U KPOCCO8, 8
MOM Hucie ¢ NpPUMEHEeHUeM COBPEMEHHbIX Memo008 HAYYHbIX UCCIe008aHUl,
nepeodoswvix uoell U nepcneKmueHbIX MexHoI02UlL.

JleMoHcTpanun

IToptpers: H. . BaBunos, U. B. Muuypun, I'. JI. Kapneuenko, II. II.
Jlykpsnenko, b. JI. Acraypos, H. bopnoyr, /1. K. benses.

Tabnuiiel u cxeMbl: «L{eHTpbI TPOUCXOKIECHUS U MHOTO0Opa3us KyJIbTYPHBIX
pacTeHuil», «3aKOH rOMOJIOTHYECKHUX PSIOB B HACIEICTBEHHON H3MEHUYHMBOCTHY,
«Metogpl cenexkuumn», «Otnanéanas rudpuanzanus», «MyTtarenes».

JlaGopaTopHasi padora «/3yueHne COpTOB KyJbTYPHBIX PACTEHHUI U TIOPOL
JIOMAITHUX YKUBOTHBIX).

JlabopaTopHnasi padora «3yueHre METO/IOB CEJIEKIIUU PACTEHUIN.

IIpakTueckas padora «lIpuBnBKa pacTeHUIN».

IKeKkypeusi «OCHOBHbIE METOIBI U JIOCTHKEHMS CEJIEKUMU PACTEHH U
KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHLHIO, IIJIEMEHHYIO bepmy,
COPTOMCTIBITATEILHBIM YYaCTOK, B TEIUIMYHOE XO3SHUCTBO, B JIAOOPATOPHUIO
arpOyHUBEPCHUTETA WIM HAYYHOTO LIEHTPA)».

Tema 16. buorexHosiorus ¥ CHHTeTHYECKasi OMOJIOTUS

OOBEKThI, HCHOJb3yeMble B OHOTEXHOJIOTMHM, — KJIETOYHBIE U TKAHEBBIC
KYJBbTYPBI, MUKPOOPTaHU3MBI, ux XapaKTepUCTHUKA. Tpaguimonnas
OMOTEXHOJIOTHS:  XJIEOONEYEeHHEe, TMOIYYEHUE KHUCIOMOJIOYHBIX IPOIYKTOB,
BUHOjiee. Mukpoouonornueckuii cuHTe3. OOBEKTHI MHUKPOOMOIOTUYECKHUX
texHosoruii. [Ipon3BoacTBO Oenka, aMUHOKUCIOT U BUTAMUHOB.

Co3naHue TEXHOJIOrM M MHCTPYMEHTOB LEJIEHAINIPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHHSI TEHOMOB C LEJIbIO MOJYYEHU OPraHU3MOB M MX KOMITIOHEHTOB,
COJIEp>KaIIMX HE BCTPEYAIOIINUECs B IPUPOIe OMOCUHTETUYECKUE MYTH.

Kiierounas unxkeHepus. MeTonbl KyJIbTypbl KIETOK U TKaHEW PACTEHUH H
KUBOTHBIX. Kpuobanku. Comarudeckas TruOpuaM3alus W  COMaTHUYECKUU
sMOpuorene3. lcnonb3oBaHWe TramiouoB B CEJIEKUUU pacTeHuid. [lonyuyenue
MOHOKNIOHAbHBIX anmumei. Hcnonvzosanue MOHOKIOHATIbHBIX U NOAUKIOHATIbHBIX
anmumen 6 Mmeouyure. VICKycCTBEHHOE OIUIOAOTBOpEHUE. PeKoHCTpyKIus
AWIEKIIETOK U KJIOHUPOBAHUE >KUBOTHBIX. METOA TpaHCIJIaHTAUHUH SJEP KIIETOK.



Texnonozuu 0300p08JIeHUs, KYIbMUBUPOBAHUS U  MUKDOKIOHANbHO20
DA3MHOMNCEHUSL CEIbCKOXO3AUCMBEHHBLX KYILbIYP.

XpoMOCOMHass W TeHHas HWHXKeHepus. VICKyCCTBEHHBIM CHHTE3 TI€Ha W
koHcTpyupoBanue pexkomouHanTHbix JJHK. Coz0anue mpanceennvix opeanuzmos.
JIOCTM>KEHUST M NEPCHEKTHBBI  XPOMOCOMHOM W TE€HHOW  HMH)KCHEPHH.
DKOJIOTUYECKHE U ATUYECKUE MPOOIEMbl TEHHOW UHKEHEPUH.

Menuuuackue 6morexnonorun. [loctrenomnaas nmudpopas meauiuaa. [T1P-
JTMarHocTuka. MeTaboJIOMHBIM aHaJIU3, TEHOICHTPUYECKUM aHaIu3 MpoTeoMa
YEJIOBEKa ISl OLEHKH COCTOSHHMSI €ro 310pOBbs. lCronp30BaHME CTBOJIOBBIX
KIeToKk. TapretHas Tepanus paka. 3D-OmommkeHepuss masi  pa3pabOTKU
(byHIaMEHTAIBHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTHM, CO3JMaHHS KOMILUIEKCHBIX
TKaHEWd COYETAaHUEM TEXHOJIOTHUH TPEXMEpPHOTro OuonmpuHTHMHra U ckaddonauara
JUISL pELICHUS 3a/1a4 IEPCOHATIM3UPOBAHHON MEIUIMHBI.

Co3nanve BEKTOPHBIX BAaKIMH C IIETBI0 00EcTeueHruss KOMOWHUPOBAHHOM
3amuThl 0T Bo3Oyauteneid OPBU, ycraHoBieHue MOJEKYJISIPHBIX MEXaHHU3MOB
¢dbyukimonupoBanus PHK-conepxanux BUPYCOB, BBI3BIBAIOIIUX 0CO00 OMAacCHBIE
3a00JIeBaHUS YEJIOBEKA U )KUBOTHBIX.

JemoHCcTpanuu

Tabnuel u cxembl: «Mcnoap30BaHNEe MUKPOOPTaHW3MOB B TIPOMBIIILIEHHOM
pOu3BOACTBEY, «KieTouHas nHKeHepUus», «I €HHast THKEHEPUS».

JlaGopaTopHasi padora «/3yueHne 00bEKTOB OMOTEXHOJIOTHI.

IIpakTnueckas padora «lloryyeHrne MOJTOYHOKHUCIBIX IPOTYKTOBY.

JKckypeusi  «bUOTEXHONOrHMS — BaKHEWIAs MPOU3BOJAUTENbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE MPOU3BOJICTBO)Y.

11 KITACC

Tema 1. 3apoxkaeHue W pa3BUTHE SBOJIOHMUOHHBIX NpeICTABJICHUN B
Onosiorum

OpomounoHHas teopuss Y. [lapBuna. Ilpeamnochbulku BO3HMKHOBEHUS
napuHu3Ma. JKu3Hb U Hay4dHas AesaresnbHocTh Y. JlapBuHa.

JIBMKy1re cuibl 3BoIOMK BUI0B 110 Y. J[apBuHY (BbICOKasi HHTEHCUBHOCTh
pPa3MHOXEHUSI OpPraHU3MOB, HACJEJICTBEHHAas WM3MEHYMBOCTb, Oopbba 3a
CYIIECTBOBAHHE, ECTECTBEHHBII 1 UCKYCCTBEHHBINH O0TOOD).

Odopmiienue cunrernueckord teopun sBomonuu (CT3I). Heittpanshas
teopust sBomtouuud. CoBpeMeHHas HBOMIONMOHHAs  Ouonorus. 3HayeHUe
ABOJIIOLIMOHHOW TEOPUH B OPMUPOBAHUU €CTECTBEHHO-HAYYHOU KapTUHBI MUPA.

JleMoHCcTpanun



[Toptpetsi: Apuctotens, K. Jlunnen, XK. b. Jlamapk, 3. XK. Cent-Unep, XK.
Kroswe, Y. apBun, C. C. UerBepukos, 1. . llImansraysen, x. Xonmgein, /. K.
benses.

Tabmuubsr u cxembl: «Cuctema >xkuBod mpuponasl (mo K. Jluanero)y,

«Jlectnunia xuBbIX cymectB (o Jlamapky)», «Mexanusm (HopMupoBaHHS
NPUCIOCOOJICHU Yy pacTeHuid W KUBOTHBIX (mo Jlamapky)», «Kapra-cxema
mapupyrta nyrewectsus Y. dapsuna», «Haxomxku Y. JlapBuHa», «DPopMbl
OOpBOBI 3a CYIIIECTBOBAHHEY,
«Iloponbr TomyOeit», «MHOroobpasue KynbTypHBIX (opMm KarmycThD», «llopombl
JIOMAIIIHUX XKUBOTHBIX», «Cxema oOpa3oBaHusi HOBbIX BUIOB (1o Y. JlapBuny)»,
«CxeMa COOTHOLIECHUS ABWXKYIIMX CHJ 3BOMIOUUN», «OCHOBHBIE TIOJIOKEHUS
CUHTETHUYECKON TEOPUH IBOJIIOLIHI.

Tema 2. MUKPO3BOIIOLMSA U €€ Pe3yJIbTAaThl

[Tonynsiuusa Kak 3J€MEHTapHasi eauHUIA 3BOTOUUH. COBpEMEHHBIE METO/IbI
OLICHKM TEHETUYECKOTO pa3HOOOpa3usi M CTPYKTyphl mnonynsinuid. M3meHenue
reHopoHa TOMyJSUUMU KaK d3JEMEHTApHOE JBOJIIOIMOHHOE SIBJIIEHHUE. 3aKOH
reHeTuyeckoro pasHoBecus JIxx. Xapnau, B. BaiinOepra.

OnemeHTapHble (HAKTOPHI (IBWKYIIME CHUJIBI) HBOIONUU. MyTallMOHHBIN
npouecc. KomOuHaTuBHas u3MeHUMBOCTH. Jlpeid TeHOB — ciydaiiHble
HEHANpaBJICHHbIE HW3MEHEHHUS 4YacToT ajuieed B  momyisiusax. Oddekt
OCHOBATeNsA. JIdpgpexm Oymuviioynoco eopaviuika. CHUMCEHUE 2eHemUYecKo20
pasnoobpaszusi: npuuunsl u cieocmeus. Ilposenenue s¢gpgpexkma Opetigha ceros 6
bonvuwux u  marvlx  nonyaayusx.  Mwurpanun.  V3omsums  TOMYJISIITUN:
reorpaduueckas (IpocTpaHCTBEHHAas1), Orojgornyeckas (penpoayKTUBHAs).

EcrectBennblii oTOOp — Hampapistomui ¢GakTop ABOJIONUU. DOpMBI
€CTECTBEHHOTO  OTOOpa:  JIBWXKYIIMHA, CTAOMIM3UPYIOIIMNA,  Pa3pbIBAOIIMIA
(mm3pyntuBHbIi). IlonoBoit 0TOOp. BO3HMKHOBEHME W 3BONIOLMUS COLUAIBHOIO
MOBEJICHUS] )KUBOTHBIX.

[IpucnocoGneHHOCTh  OpraHU3MOB  KaK  pe3yjbTaT  MHKPOIBOJIIOLHUU.
Bo3nukHoBeHne — mpucrnocoOieHuid y  opraHu3moB.  ApomMopdo3bl U
uanoanantauuu. ITpumepsl mprucnocoOieHnid y OpraHu3MoB: MOP(OJIOTUYECKHE,
¢uznonornueckue,  OMOXUMHUYECKHE,  MoBeaeHYeckue.  OTHOCHUTEIBHOCTH
PUCTIOCOOJIECHHOCTH OPTaHU3MOB.

Bun, ero kpurepun u CTpyKTypa. BumooOpa3zoBaHue Kak pe3yibTaT
MUKpO3BOMIOLMU. M30idums — Kio4yeBod ¢aktop BupoodOpazoBanus. Ilytu u
CIIOCOOBI BHJI000pa30BaHMUS: aJuIoNaTpU4YECKoe (reorpaduueckoe),
CUMIIATPUYECKOE (9KO0JIOTHYECKOE), «MTHOBEHHOE (MOAUTUION IU3aLINS,
rubpuanzanusi). JmuTeasHOCTh SBOTIOIMOHHBIX MPOIECCOB.

Mexanu3Mbl GOpMHPOBaHUS OMOJIOTMYECKOTO pa3HOOOpa3usl.



Ponp  3BOMIOIIMOHHON OHOJOrMM B pa3paboTKe HaydHbIX METOJOB
coxpaHeHusi 6ropa3zHo00pasusi. MUKPOIBOIIOLKS U KOIBOIIOIUS MAPa3UTOB U UX
x03s5ieB. MexaHu3Mbl (POPMUPOBAHUSI YCTOMUMBOCTU K aHTUOMOTHKAM M CHOCOOBI
OOpBLOBI ¢ HEll.

JleMoHCcTpanun

[Toptpetsl: C. C. UerBepukos, 3. Maiip.

Tabmumbel U cxembl: «MyTallMOHHAsT HM3MEHUYMUBOCTHY, «llomysiumonHas
CTpYKTypa BUaa», «Cxema nposiBjeHus 3akoHa Xapau—BaitnOepray, «/IBrmxyume
CHJIbl 3BOJIIOLIMNY, «IKOJOTHYECKAs M30JSLMs MOMYJSLUNA CEeBAHCKOW (openny,
«I"eorpaduueckast U30JS1US TUCTBEHHUIIBI CAOUPCKOM U JIMCTBEHHUIIBI JayPCKO»,
«lTonmyALIMOHHBIE BOJIHBI YUCJIEHHOCTH XUIIHUKOB M KEPTB», «Cxema JAehCTBUS
€CTECTBEHHOT0 0TOOpay», «@opMbl OOPHOBI 32 cyliecTBOBaHuEY, «HayCcTpUaIbHbIH
MenaHusm», <«OKuBble — Hckomaembie»,  «llOKpOBHTENbCTBEHHAas  OKpacka
KUBOTHBIX», «[Ipenynpexpaaromias oOKpacka >KHUBOTHBIX», «DU3HOIOTHYECKUE
apantanuny, «lIprUcnocOONIEHHOCT, OpPraHU3MOB H €€ OTHOCHTEIbHOCTHY,
«Kpurepuu Buaa», «Bunpl-nBoHukm», « CTpyktypa Buga B npupojie», «CrnocoOsl
BUJI000pa3zoBanus»,  «leorpaduueckoe  BHUJI0OOpa3oBaHHE  TPEX  BHJIOB
JIAHIBIIICHY,

«IKOJOTHYECKOe BUA000pa3oBaHUE BUIOB CUHUID, «llomurmouabl pacTeHui»,
«KamycTHO-peieuHbIi THOPHTY.

O6opynoBaHue: repOapuu pacTeHUH, KOJUIEKIIMY HACEKOMBIX, Uydelia NTHUI[ U
3BEpeil C MpUMepaMu Pa3IMYHBIX TPHUCTIOCOOJICHUI, dYydella TTHI] U 3Bepei
pa3HbIX BHJOB, TepOapuu pacTeHUW ONM3KUX BHUJAOB, 00pPA30BABIIMUXCS
Pa3IMYHBIMU CIIOCOOAMMU.

JlabopaTopnasi pa6ora «BbIsiBlIeHHE U3BMEHYUBOCTH y 0COOEH OTHOTO BUIAY.

JlaGopaTtopnasi  paGora  «lIpucrmocoOieHuss  OpraHM3MOB M HX
OTHOCHUTEJIbHAS 1EIeCO00Pa3HOCTDY.

JlaGopaTtopnasi padora «CpaBHeHHE BHJOB 10 MOP(DOIOTHUECKOMY
KPUTEPUION.

Tema 3. Makpo3BoJirouus 4 €€ pe3yJibTaThl

Metonpl  HM3ydeHHs  MakKpol3BOMIOLMH. IlaneoHTONOrMYecKkne MeTOJIb
u3ydeHus: osBoionuu. [lepexomubie @QopmMbl U (QUIOTEHETUYECKHE  PSIbI
OpPraHU3MOB.

buoreorpaguyeckue metonpl u3ydeHus sBoonuu. CpaBHeHHe (IOpbl U
(dayHpl MaTepuKkoB M OCTPOBOB. buoreorpaduueckue ob6mactu 3emiau. Bumbi-
SHAEMUKU U PEITUKTHI.

OMOpPHOJIOTUYECKHE U CPABHUTEIBHO-MOP(OIOTUYECKUE METObl H3yUEHHUS
’BONMIOLMHU. ['eHeTMuecKue MeXaHU3Mbl 3BOJIOLMH OHTOI€HE3a M IOSBICHUS
SBOJIIOLMOHHBIX  HOBIIECTB. ['OMOJOrMYHBIE W  AHAJIOTMYHBIE  OpraHbl.
PyaumenTtapuble  opranbl M araBU3Mbl.  MOJEKYISPHO-T€HETUYECKUE,



OMOXUMUYECKHUE W  MaTeMaTHYeCKHE  METOJbl  W3YUYEHHUS  HBOJIIOIUU.
['omonoruunsie TeHbl. COBpeMEHHBIE METO/Abl MOCTPOCHUS (PUIOTEHETHUYECKUX
NEPEBHEB.

XPpOMOCOMHBIE MYTallUX U HBOJIIOIUSI TEHOMOB.

OO0mue 3aKOHOMEPHOCTH (TpaBuiia) 3BOJOUMH. [IpuHyun cmenvt yHKyUl.
HeobOpatumocTs sBosonnu. AnanTuBHas paauanus. HepaBHOMEpHOCTh TEMIIOB
ABOJIIOLIUN.

JemoHCcTpanuu

[Toptpetsi: K. M. bap, A. O. KoBanieBckuii, @. Mrosep, 3. ['ekkens.

Tabmuiel u cxembl: «DUIOTCHETHUECKUN Pl JIOMIAAN», «APXEONTEPUKCY,
«3Bepo3yoObie  smiepe»,  «Crerouedanb»y, — «Punmodputh»y, — «CeMeHHbIE
nanopoTHukW», «buoreorpaduueckue 30HbI 3emum», «Jlpelid KOHTUHEHTOBY,
«Penmuktby, «HauanbHble cTaaud 5SMOPHMOHAIBLHOTO PA3BUTHUSI TMO3BOHOYHBIX
KUBOTHBIX», «l'OMOJIOTMYHBIE M aHAJOTMYHbIE OpraHbl», «PyauMeHTbI,
«ATaBH3MBDY, «XPOMOCOMHBIE HA0OphHl 4YENOBEKA U IIMMIIaH3e», «l JaBHbIE
HaIpaBJICHUS IBOIOIINY, «O0II1e 3aKOHOMEPHOCTH IBOJTIOIIHI.

O6opynoBaHue: KOJJIEKIIMH, TepOapuu, MYJSDKA HCKOMAeMBbIX OCTaTKOB
OpraHU3MOB, MYJISI’KU TOMOJIOTUYHBIX, AHAJIOTUYHBIX, PYJAUMEHTAPHBIX OPTaHOB U
aTaBU3MOB, KOJJIEKIIUM HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHe )KU3HU Ha 3emJie

HayuHble TUMmoTe3bl NPOUCXOXKIAEHUS >KU3HU Ha 3emie. AOHOreHe3 u
nancnepmusi. JJoHayuHble MPEACTaBICHUS O 3apOXKICHUU KU3HU (KpEalOHU3M).
['mnoTe3a NOCTOAHHOTO CaMO3apOKICHUS KU3HU U €€ olpoBepxkeHue onbitaMu O.
Penu, JI. Cnannanuanu, JI. [Tactrepa. [IpoucxoxaeHue sXM3HU U aCTPOOUOJIOTHSI.

OcHOBHbIE ATaIlbI HEOPraHU4eCKOin ABOJIOLIHH. [InanerapHas
(reonmoruueckasi) SBOJIIOIUSA. XHUMHUYECKas OJBOJIONUSA. AOWOTEHHBIM CHHTE3
opraHnyeckux BemiecTts u3 Heopranndeckux. Omeir C. Mumiepa n I'. IOpwm.
OOpazoBanue moauMepoB U3 MoHOMepoB. KoarepBatHast rumoteza A. U.
Onapuna, runore3a nepBuyHoro oyiaboHa J[x. XomnaeitHa, reHeTUYeCcKasi TUIoTe3a
I'. Ménnepa. Pu6o3umbl (T. Yekx) m rumoresa «vmupa PHK» VY. TI'mnGepra.
®opMupoBaHUE MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

Uctopuss 3emnn u MeroApl €€ wu3ydyeHusa. lckomaemble OpraHU4ecKue
ocratku. ['eoxpoHonoruss u e€ wmeronbl. OTHOCUTENbHAsT U AOCOIIOTHAS
reoXpOHOJIOrUs. [ €0XpOHOIOrnYecKast IKaja: S0HbL, dPbl, IEPUOJIbI, SIIOXU.

Hauvanbubie sTanel oprannueckod »sBomouud. [logBiaeHne u 3BOTOLUA
NEPBBIX KJIETOK. DBOJIOLUS MeTaboian3Ma. BO3HMKHOBEHHE MEPBBIX 3KOCHUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOTUIEHKH KaK aHAJIOr MEPBBIX Ha 3eMJie COOOIIECTB.
Crpomatonuthsl. [IpokaproThl U 3yKapUOTHI.



[Ipoucxoxnenue 3ykapuoT (CUMOMOTeHe3). DBOIIOIMOHHOE MPOUCXOKICHHUE
BUpPYCOB. [IponcxokaeHWe MHOTOKJIETOYHBIX OpraHu3MoOB. BoO3HHKHOBEHHE
OCHOBHBIX I'PyNIT MHOTOKJIETOYHBIX OPraHU3MOB.

OCHOBHBIC ATallbl 3BOJIONHUH BBICIINX pacTeHuil. OCHOBHBIC apOMOPQO3bI
pacrenuid. Bpixox pacrenunt Ha cymy. [losiBieHWe CHOPOBBIX pacTE€HUU U
3aBoeBaHre uMU cymu. CemeHHble pacTeHus. [IpoHcXoxaeHue LIBETKOBBIX
pacCTEHUN.

OcHOBHBIE ATamnbl 3BOJIOLUU KUBOTHOTO Mupa. OCHOBHBIE apoMoOp(dO3bI
KUBOTHBIX. BeHjckas dayna. KeMOpuiickuii B3pbIB — IMOSIBICHUE COBPEMEHHBIX
TunoB. IlepBbie XOpAOBBIE KUBOTHBIE. JKU3Hb B BOJE. DBOJIOIUS MO3BOHOYHBIX.
[Ipoucxoxnenre ambubuii u pentwinil. [IpoucxoxaeHue MICKONMUTAOININX U
ntutl. [lpunnun xmoueBoro apomopdosa. OcBoeHrne O€CO3BOHOYHBIMH U
[M03BOHOYHBIMH )KUBOTHBIMU CYUIU.

PazButne xu3HM Ha 3emje MO 3paM W IepuojaM: apxeu, MpPOTEpO30il,
najgeo3ou, Me3030M, KaifHo3o0¥. OOmas  xapakTepUCTHKa KJIUMara H
reoJiornueckux mnpoieccoB. [losiBIeHHE W pacuBET XapaKTEPHBIX OPraHU3MOB.
VYrieoOpazoBaHue: €ro yCJIOBHs U BIUSHUE Ha Ta30BbIi COCTaB aTMOC(EPHI.

MaccoBbie BbIMUPAHHSI — IKOJIOTHYECKUE KPU3UCHI ITpouuioro. IlpuyunHsl n
CJIEACTBUSA MAacCOBbIX BbIMHUpaHHUil. COBpPEMEHHBIN SKOJOTMYECKUN KPHU3UC, €T0
ocobenHoctu. [Ipobnema coxpaneHus: 6nopazHoodpas3us Ha 3emIie.

CoBpeMeHHas cucrteMa opraHudeckoro mupa. [lpuHuumnel knaccupukanuu
opranu3MoB. OCHOBHBIE CUCTEMATUYECKUE TPYIIIbl OPraHU3MOB.

JdemMoHcTpanuu

[Toptpetsi: @. Penu, JI. Cnannanuanmy, JI. [Tactep, . . Meunukos, A. .
Omnapun, Ix. Xongeln, ['. Mémnep, C. Munnep, I'. FOpu.

Tabmuie! u cxembl: «Cxema omnbita @. Penny, «Cxema omnbita JI. [Tactepa mo
M3YUYCHHIO CaMO3apOoKIeHUs Xu3Hu», «Cxema ombita C. Mumnepa, I'. Opu»,
«JTanpl ~ HEOPraHMYECKOW  3BoOIMW»,  «['€OXpoHONOrMYecKas  I[IKaiay,
«HayvanbHble ATanbl OpraHUYEcKo 3BOIONUNY, «Cxema 00pa3zoBaHUs IYKapHOT
nyTéM cuMmOuoreneza», «Cucrema XKuUBOW Tpupons», «CTpoeHHE BUPYCay,
«Apomopdo3bl  pacteHui», «PuHHOPUTB), «OJHOKIETOYHBIE BOAOPOCIN,
«MHoroksetounsie Boaopociamw», «Mxwu», «llamopotHukn», «l'onoceMeHHbIE
pacteHus», «Oprasbl [IBETKOBBIX paCTeHHI», «CXema pa3BUTHS KUBOTHOTO
MHPAY,

«ApomMopdo3bl KUBOTHBIX», «IIpocTeitmue», «KumeunononoctHsie», «Ilnockue
yepBu», «UmeHucroHorue», «PwIOb», «3eMHOBOMHBIEY», «IIpecMbIKarommecs,
«IItnuepy, «Muekonuraromue», «Pa3zButue )XU3HU B apXeUcKou ape», «Pa3zpurtue
KU3HU B IIPOTEPO3OMCKOU 3pey, «Pa3BuTue JKU3HU B NAJIEO30MCKOU 3peEy,
«Pa3BuUTHE )KU3HU B ME3030MCKOM dpe», «Pa3BuTre )KNU3HU B KaHO30MCKOM 3pey,
«CoBpeMeHHasi cucTemMa OpraHu4YeCKOro MUPay.



OGopynoBanue: repbapuy pPACTEHHM Pa3IUYHBIX OTAENOB, KOJUICKIIHH
HAaCEKOMBIX, BJIQXKHBIE MpenapaThl KUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJIJIEKIIUU
WUTJIOKOXKHMX, CKEJIEThl TO3BOHOYHBIX JKMBOTHBIX, Yyyela TMTHUI[ U 3BEpew,
KOJUIEKIIUM OKAMEHEJIOCTEH, IOJE3HBIX HCKOMAEMbIX, MYJSIKH OPraHUYEeCKUX
OCTaTKOB OPraHU3MOB.

Bupryanbnas  sa0oparopHas padora «MoaenupoBaHue — OIBITOB
Mumiepa—tOpu 1o n3y4yeHuto abMOreHHOr0 CUHTE3a OPraHUYeCKUX COeAMHEHUN B
MEPBUYHOM aTMocdepe».

JlaGoparopHasi pabdora «/3ydeHue W ONUCAHUE HMCKOMAEMBIX OCTATKOB
JIPEBHUX OPTaHU3MOB).

IIpakTnyeckas padora «M3yueHue O0COOEHHOCTEH CTpOEHUSI pacTeHUM
Pa3HBIX OTACIIOBY.

IpakTnueckas padora «3yueHre 0oCOOCHHOCTEH CTPOCHUSI TO3BOHOUYHBIX
KUBOTHBIX».

Tema S. [IpouncxoxkaeHue 4eji0BeKa — AaHTPOINOI eHe3

Paznens! n 3agaun aHTpONOIOrUH. METOIBI aHTPOITOJIOTHH.

CraHoBiieHHE TPEACTABICHUN O MPOUCXOXKJICHUM 4eJIOBeKa. Penuruosnbie
B033peHUsl. COBPEMEHHbBIE HAYYHbIE TEOPUH.

CxoAcTBO yenoBeKka ¢ KUBOTHBIMH. CHCTEMAaTHYECKOE MOJIOKEHUE YETIOBEKA.
CBugerenbcTBa  CXOACTBA  YEJNOBEKAa C  JKMBOTHBIMU:  CPaBHUTENBHO-
MOP(OJIOTHUECKHE, AMOPHOJIOTUYCCKHE, (bH3HOI0Tr0-OMOXUMUYCCKHUE,
noBeJeHYeckre. OTINYMS YeJIOBEKa OT KMBOTHBIX. [IpAMOX0KIEHUE U KOMILIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE TOJOBHOTO MO3ra U BTOPON CUTHAJILHOMU
CUCTEMBI.

JBuxyire cuibl (hakTopbl) aHTPOIIOTEHE3a: OMOJIOTUYECKHE, COIIMATIbHBIE.
CooTHOLIEHNE OMOJOTUYECKHUX U COLIMAIBHBIX (PAKTOPOB B AHTPOIOT€HE3E.

OcHOBHBIE CTaAuM aHTpororeHe3a. PaHHue 4YenoBeKOOOpa3Hbie 00€3bSHBI
(IPOKOHCYJIbI) U PaHHUE MOHTUJIBI — OOIIUE MPEIKU YeTOBEKOOOPA3HBIX 00€3bsiH U
mojed. ABCTPAJIONUTEKU — JABYHOIME NPEAKH JroJeH. YenoBeK yMenblid, epBbIe
U3TOTOBJIEHUS OPYIHUM TpyAa. UenoBeK NMPsIMOXOMSAIIMNA U IEPBBIM BBIXOJ JIFOJEH
3a mnpenensl  Adpuku. YenoBek reipenbOeprckuii  —  oOmMMA  MpeoK
HEaHJIEPTaJIbCKOT0 YEJIOBEKA W YEJIOBEKA Pa3yMHOro. UenoBeK HEaHIEepPTaJbCKUN
Kak BHJ JIIOJEH XOJOAHOTO KJIMMaTra. YeJlOBEeK pa3yMHbIM COBPEMEHHOI'O THIIA,
JICHUCOBCKUM YENIOBEK, OCBOCHHE KOHTHMHEHTOB 3a Tpenenamu AQpuku.
[TaneoreneTrka 1 NajJeoOreHOMMKA.

DBOJIOLHS COBPEMEHHOr0 4esnoBeka. EcTecTBeHHbI OTOOp B MOIMYJISILUAX
genoBeka. MyTanuoHHBIN Tiporiece u moiaumopdusm. [lonmynsiroHHBIE BOJHBI,
npeid reHoB, murpanus U «3GQPexT ocHOBATENS» B MOMYJSIHIX COBPEMEHHOTO
YEJI0BEKa.



UYenoseueckue pacel. lloHatue o pace. bonplime pacel: €BponeougHas
(eBpasmiickasi),  aBCTpajo-HerpoujHas  (PKBaTOpHalbHas),  MOHIOJOWIHAS
(a3naTcko-aMmepukaHckas). Bpems u myTu pacceiieHHs 4YeloBeKa IO IJIaHETe.
EnuncrBo  dyenmoBeueckux — pac.  HaydHas  HECOCTOATENBHOCTH — pacH3Ma.
[Iprcnoco0NeHHOCTh 4YeNOBeKa K pa3HbIM YCIOBHUSM OKpYXKarolleW cpeabl.
Bnusnue reorpaduueckoil cpeapl W apeiidpa reHOB Ha MOpPQOJIOTHIO U
(U3HOJIOTHIO YeIOoBeKa.

MexXauCIUIUIMHApHBIE ~ METOABl B (u3WYeckoi  (OMOIOTHYECKON)
AHTPOIIOJIOTMHM.  OBOJIOLMOHHASA  AHTPONOJIOTHS W [aJCOAHTPOIOJIOTHS
YEJIOBEUYECKUX MOMYJISIUA. broconuanpHble UCCIEAOBAaHUSA MPUPOJABI YEIIOBEKA.
HccnenoBanrie KO3BOIOLMHI OMOJIOTMYECKOT0 U COLUAIBLHOTO B YEJIOBEKE.

JemoHCcTpanuu

IToptpersr: Y. {apBun, JI. JIuku, A. 4. Pornackuii, M. M. I'epacumos.

TaGmumsr 1 cxeMbl: «MeTOoJIbl aHTPOITOIOTHNY, «[ 0JIOBHON MO3T YEIOBEKaY,
«YenoBexkooOpa3Hble 00€3bsiHBI», «CKEJIeT YeIOoBeKa M CKEJIET IIUMIIaH3e»,
«PynMMEHTBI 1 aTaBU3MbD), «JIBUKyLIME CUIIBI aHTPOIIOTEHE3a», «IBOJIIOLUOHHOE
IpEBO  4enoBeKa», «ABcTpanonuTtexk», «YemoBek  ymenslid», «YHenoBek
NpSIMOXOAIINIY, «/leHncoBckuil yenoBek» «Heanaepranbip», « KpoMaHbOHIE,
«ITpenku yenoBekay, «ITanbl IBOITIOLUN YETOBEKa», «Packl uemoBekay.

O6opynoBanue: MyJSDKM — OKaMEHEJIOCTEeH, MpeAMETOB  MaTepuaIbHOU
KyJbTYypbl TpPEAKOB 4YelOoBeKa, penpoaykuuu (pororpadum) KapTuH C
MU(DOJIIOTUYECKUMU H  OHOJCHCKUMHU CIOKETaMHU TPOUCXOXKICHHS YeNIOBEKa,
doTorpaduu Hax0/I0K UCKOMAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YeTI0BEKa, MOJIENb
yeperna 4YeJoBE€Ka M 4epena IIMMIIAH3€, MOJENb KHCTH 4YEJIOBEKA U KHUCTH
LIMMITaH3€, MOJENH TOPCa MPEAKOB YEJIOBEKa.

JlaGopaTtopnasi padora «l3yueHne o0OCOOEHHOCTEW CTPOEHHUS CKeJeTa
YEJIOBEKA, CBA3AHHBIX C MPSAMOXO0XKICHUEM.

IIpakTuyeckas padora «3yueHne dKOJIOrM4eCKUX aJanTalui 4eJI0BEK.

Tema 6. Jkojoruss — Hayka O B3aMMOOTHOLICHHUSIX OPraHU3MOB U
HAJI0PraHMU3MEHHbIX CHCTEM C OKpY Kalolleil cpenoii

3apoxaeHHe U pa3BUTHE 3KoJoruu B Tpyaax A. I'ymOoneara, K. @. Pynse,
H. A. CeseproBa, 2. I'ekkensi, A. Tencnu, B. H. CykauéBa. Pazgensl u 3amauu
9KOJ0TUH. CBSI3b 3KOJIOTUU C APYTUMH HAyKaMH.

Metonbl 3kosioruu. llosieBble HaOMOEHUS. DKCHEPUMEHTBHI B 3KOJIOTHH:
npupoaHbie U JaboparopHble. MojenupoBaHue B 3KOJOTUU. MOHHUTOPUHT
OKPY KaloIel Cpe/ibl: JOKAIbHBINA, PETUOHAIBHBINA U TJI00AIbHBIN.

3HaYeHUE DOKOJIOTMYECKMX 3HAHUM JUIA  YEJIOBEKA. DKOJOTMYECKOE
MHPOBO33pPEHNE KAaK OCHOBA CBS3E€M 4YeJOBEYeCTBA C MpUpoaoil. PopMupoBaHuUE
DKOJIOTHYECKOMN KYJIBTYpPBhI U 3KOJIOTMYECKON I'PAMOTHOCTH HACEIICHUS.



JdemMoHcTpanuu

[Toptpetsr: A. I'ymGonbar, K. ®@. Pynse, H. A. CeBepuio, O. 'ekkens, A.
Tencnu, B. H. Cykaués.

Tabnuuel u cxembl: «Pazgensr skonorun», «MeTtonbl 3Kogorum», «Cxema
MOHUTOPHUHIA OKPYXKAIOLIEH CpeIbD».

JlaGopatopnasn pabora «3yueHue METOJ0B AKOJIOTUYECKUX
HCCIIEJOBaHUI.

Tema 7. Opranusmsl U cpefa 00UTAHUA

DKkoJjoruyeckue (paKkTopbl U 3aKOHOMEPHOCTH UX JercTBus. Kiaccudukanus
HKOJIOTHYECKUX (DAaKTOPOB: aOMOTHYECKHE, OMOTHYECKHUE, aHTpororeHHbie. O0mme
3aKOHOMEPHOCTH JEHCTBHUS 3KoJornueckux ¢akrtopon. IIpasmno muaumyma (K.
Mmnpenrens, 0. JIubux). TosepaHTHOCTb. DBPUOMOHTHBIE UM CTEHOOMOHTHBIE
OpPTraHU3MBI.

AbGuoTtnueckue ¢aktopel. CBeT Kak 3Kosormdeckuii ¢akrop. JlelicTBue
Pa3HBIX YYaCTKOB COJIHEYHOI'O CIIEKTpa HAa OPraHu3Mbl. DKOJOTMUYECKHE T'PYIIIbI
pacTeHUN M >KMBOTHBIX MO OTHOIIEHHIO K cBeTy. CHrHajgbHas pojb CBETa.
DoTOonepruoIn3M.

Temneparypa kak skosormdeckuii ¢aktop. JleiictBue Temmneparypsl Ha
opraHu3Mbl. [IoMKWIIOTEpMHBIE U TOMOWOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxnocts kak skonorumdeckuil ¢akrtop. IlpucnocoOnenuss pacteHuii K
noJiIepKaHuio BogHoro OanmaHca. Kiaccudukanus pacTeHUHd MO OTHOILIEHHUIO K
BoJie. [Ipucrnoco6nenus KUBOTHBIX K HU3MEHEHUIO BOJHOTO PEXUMA.

Cpenpl oOWTaHUS OPraHU3MOB: BOJHAsl, HA3€MHO-BO3yIIHAs, [MOYBEHHAs,
rIyOMHHAasT  TMOAMOYBEHHAs, BHYTpUOpPraHU3MEHHas.  DU3UKO-XUMHUYECKHE
0COOEHHOCTH cpeJi O0MTaHusl OpraHu3MoB. [IpucnocobneHus opranu3mMoB K KU3HA
B Pa3HbIX cpefax.

buonornyeckne putrmbl. BHemHue W BHyTpeHHUE pUTMBI. CyTOYHBIE H
roJu4Hble PUTMBL. [IpHCIOCOOIEHHOCT, OPraHU3MOB K CE30HHBIM HM3MEHEHUSM
YCJIOBUU KU3HU.

KusHennele Qopmbl opraHuzMoB. [loHsiTue o0 JKHU3HEHHOW (QopMme.
XKuznennele  (GOpMbI  pacTeHUH:  J€pEBbs, KYCTApHHUKH, KYyCTapHUYKH,
MHOTOJIETHHE TpaBbl, OJHOJETHUE TpaBbl. JKu3HEeHHbIE (OPMBI >KUBOTHBIX:
TUAPOOUOHTHI, T€OOMOHTHI, a’pOOMOHTHI. OCOOEHHOCTH CTpPOEHHs UM 00pasa
KU3HU.

buotnyeckue  ¢daktopel.  Bumbpl  OMOTHYECKMX  B3aUMOJCHCTBUM:
KOHKYPEHIIUS, XUIIIHUYECTBO, cuMOM03 u ero ¢opmsl. [lapazutusm, kooneparus,
MyTYyallu3M, KOMMEHCaIu3M (KBapTUPAHTCTBO, HaxJieOHn4ecTBo). Herpodpuueckue
B3aUMOJICHCTBUSL  (Tomuueckue, (Qopuueckue, ¢adpuyeckue). 3HAUCHUE



OMOTMYECKUX B3aMMOACWCTBUI ISl CYLIECTBOBAaHMS OpPraHU3MOB B Cpejie
obutanus. [IpUHIIMT KOHKYPEHTHOTO UCKITFOYEHHUS.

JdemMoHcTpanuu

Tabmuupl u cxembl: «OKojoruueckue (akTopel», «CBETOBOM CHEKTpY,
«IKOJOTrMYECKUE TPYIIbl )KUBOTHBIX MO OTHOIICHHIO K CBETY», « TemIoKpoBHbIE
KUBOTHBIE», «XOJIOJHOKPOBHBIE JKUBOTHBIEY, «DHU3MOIOTHUYECKHE aJanTaluu
KUBOTHBIX», «Cpenpl o0UTaHHUA OpraHu3MoB», «buoIorMueckue pUTMBIY,
«Kusnennole  Qopmbl  pacteHui», <« KusHeHHble  (QOPMBI  KHUBOTHBIX),
«IKocucTEMA IIMPOKOJMCTBEHHOIO Jieca», «IDKOCUCTEMA XBOWHOrO Jecay,
«enn nuTaHusY,

«XUIIHUYECTBOY, «ITapazutuzm», «Konkypenuus», «Cumom03»,
«KommeHcammzmy.

ObopynoBanue: repOapuM pacTeHUM M JKUBOTHBIX, MPUCHOCOOJIEHHBIX K
BIMSHUIO Pa3IUYHBIX OSKOJOTUYECKUX (PAKTOPOB, TIepOapuu CBETONHOOUBBIX,
TEHETIOOMBBIX M TEHEBBIHOCIMBBIX PACTEHMI, CBETOJIIOOMBBHIE, TEHEIOOUBBIE U
TEHEBBIHOCJIMBbIE KOMHATHbBIE PACTeHHUsI, repOapuu U KOJUICKIUU TEIUIONIOOUBBIX,
3UMOCTOMKHMX, MOPO30YCTOMYMBBIX PAacTEHUl, yyuyena NTUL U 3Bepel, repdapuu
pacTeHul, OTHOCSIIMXCA K rurpoduram, kcepouram, Me30puTaM, KOMHATHbIE
pacTeHusl JaHHBIX TPy, KOJJIEKIMH >KUBOTHBIX, OOUTAIOIINX B Pa3HBIX cpenax,
repbapuu M KOJUJIGKIMU PACTEHUH M IKMBOTHBIX, OOJAJAIOIIUX dYepTaMu
IPUCIIOCOOJIEHHOCTH K CE30HHBIM HM3MEHEHHUSIM YCJIOBMM JKU3HHU, TepOoapuu u
KOJUIEKIIMM PACTEHHM M JKUBOTHBIX PA3JIMYHBIX XU3HEHHBIX (POPM, KOJUICKIUU
KUBOTHBIX, YYACTBYIOIUX B PA3JIMYHBIX OMOTHYECKUX B3aUMOACHCTBUSAX.

JlaGopaTopHasi padora «BpIgBIeHHE NPHUCHIOCOOJICHUNH OpPraHU3MOB K
BJIUSTHUIO CBETAY.

JlaGopaTtopHasi paGora «BpisgBiIeHHE NPUCTOCOOJIECHUNH OpPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPbD».

JlaGopaTtopHasi paGora «AHATOMUYECKHME OCOOCHHOCTHM PACTEHUU U3
pa3HBIX MECT OOUTAHUS».

Tema 8. IKo010rusi BUA0B U MOMYJISIIIUAI

OKOJIOTUYECKHE  XapaKTepUCTHUKW  monmyjsauumu.  Ilomymsanma — Kak
Oouonoruueckas cuctema. Posb HEOTHOPOAHOCTH cpeibl, pU3nueckux O0apbepoB U
0CcOOeHHOCTEW OMOJIOrMH BUAOB B (POPMUPOBAHUM MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyjisiuuid. OCHOBHBIE TIOKa3aTead NOMYJSLUUU: YHUCIEHHOCTh, IIJIOTHOCTD,
BO3pacTHasi M II0JIOBasl CTPYKTypa, pOXKIAeMOCTb, IPUPOCT, TEMI POCTa,
CMEPTHOCTb, MUTPALIMSL.

DKoJlorhyecKasi CTpykrypa nomyisiuuu. OLieHKa YUCIEHHOCTU TOIMYJISIHH.
JluHamuka nonyysauuu U €€ peryssius. buoTMYecKui NOTeHLHMAl MOMYJISLHUU.
MonenupoBaHue AMHAMUKH MOMYJSIUKU. KpuBble pocTa YMCIEHHOCTH MOMYJISLNH.
KpuBble BbDKMBaHMA. Perynsduus 4YHMCICHHOCTH MOMNYJSLUI: poiib (PAKTOPOB,



3aBUCAIINX U HE 3aBUCSIINX OT IJIOTHOCTH. JKOJIOTMYECKUE CTPATETUH BUAOB (- U
K-cTparerun).

[Tonsitue 00 sKonormyeckoil Huie Bujpa. Mectoobutanue. MHoromepHas
MoJieNb 3KoJiornueckor Humm Jx.M. XaruumHcoHa. Pa3Mepsl 3KOJIOrMYeCcKOu
Huiny. [loTeHnnanbpHas U peaTn30BaHHAas HUIIY.

Bun kak cucrema nonymsuuid. Apeansl BUIOB. BHIBI M HMX JKU3HEHHBIC
CTpaTeruu. JKOJIOTMUYECKUE SKBUBATIECHTHI.

3aKOHOMEpPHOCTH TIOBEJIEHUS W MUTpalui >KUBOTHBIX. buomornueckue
MHBa3UM YyKEPOJHBIX BUJIOB.

JleMoHcTpanun

IToprper: Ix. 1. XaTunHCOH.

Tabmuubl M CXeMbl: «DKOJIOTMYECKUE XAPAKTEPUCTUKU  TOIYJISIIUN,
«IIpocTpancTBeHHass  CTpyKTypa  mnomyisiiuun», «Bo3pacTHble  mupamMuibl
nonyysiun», «CKOPOCTh — 3acelieHUsI [OBEPXHOCTH  3€MJIM  Pa3jIuYHBIMU
opranuzMamMmny, «Mojeib 3kosiorndeckor Humu [Jx. M. Xatuunconay.

O6opynoBanue: repdapuu pacTeHUM, KOJJIEKIIUU KUBOTHBIX.

JlaGopaTopHnasi padora «IIpucrnocodsieHus: CeMsiH paCTeHUH K

paccenenuoy. Tema 9. Ikoa0rus co001IECTB. IKOJIOTHYECKHE CHCTEMBI.

CooOmectBa opranu3MoB. buorneHo3 u ero crpykrypa. CBs3M MEXKITY
OopraHu3MaMH B OMOIICHO3E.

OxocucteMa kak oTkpbiTasi cucrema (A. Jx. Tencinu). @yHKIMOHAJIbHbBIC
OJIOKM OpraHW3MOB B JKOCHUCTEME: MPOMYIEHThI, KOHCYMEHTHI, PEIyICHTHI.
Tpoduueckne ypoBHu. Tpoduyeckne uenu u cetd. AOHOTHYECKHE OJOKHU
skocucteM. [TouBbI U Wbl B 3KocucTeMax. KpyroBopoT BEIIECTB U MOTOK SHEPTUU
B DKOCHUCTEME.

OcHOBHBIE TTOKA3aTeNd SKOCUCTEMBI. bruomMacca 1 mpoayKius. IKOJIOTUYECKUE
MUPaMUJIbl YHCEIl, OMOMACChl U DHEPTUH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpouxu. DPaykmyayuu.
HamnpaieHHbie 3aKOHOMEpPHBIE CMEHBI CO00IIeCTB — cykueccuu. [lepBuunbie u
BTOPUYHBIE CYKIECCHUM W WX TMPUYUHBL. AHTPONOT€HHbIE BO3JICUCTBUA Ha
cykneccuu. Knmnmakcnoe coo0OiectBo. bropaznoobdpasue u mojgHoTa KpyroBopora
BEIIIECTB — OCHOBA YCTOWYMBOCTH COOOIIIECTBR.

[IpupoaHbie 3KOCUCTEMBL. JKOCUCmEMbl 03EP U peK. DKocucmembl Mopeti U
oxeanog. Ixocucmemvl MyHOp, 1€CO8, CMeneu, nyCmbitb.

AHTpPONIOTEHHBIE 3KOCHCTEMBI. Arpo3’kocucrema. ArponeHo3. Paznmuuuns
MEXy aHTPOIIOTEHHBIMHU U MIPUPOJTHBIMHU YKOCUCTEMAMHU.

Ypb6oskocucteMbl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteMm. ['opojckas
bnopa u dayna. CunaHTpomm3aiusi Topojckoi (ayHbl. buonormdeckoe u
XO3STUCTBEHHOE 3HAYEHUE arpOIKOCUCTEM U YPOOIKOCHUCTEM.



3aKOHOMEPHOCTH (POPMUPOBAHUS OCHOBHBIX B3aMMOJICUCTBHI OPraHU3MOB B
aKocucTemax. Ponb kackadnoco sgpghekma u 6ud08-30ughpukamopos (Kirouesvix
8U008) 6 hyHKyuoHuposanuu 3xocucmem. IlepeHOC PHEPTUM U BEIIECTB MEXKIY
CMEXXHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh OPraHU3MOB, MOIMYJISIUN U 3KOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3/ICHCTBHIA.

Mexanusmul 8030eticmeus 3GepA3HeHU pPA3HbIX munos Ha
CYOOP2AHUBMEHHOM, OP2AHUZMEHHOM, NONYIAYUOHHOM U IKOCUCTEMHOM YPOBHSIX,
OCHOBbl ~ 9KOJO2UYECKO20  HOPMUPOBAHUS  AHMPONO2EHHO20 — B030€UCMBUSL.
MeTo1010THs MOHUTOPUHTA €CTECTBEHHBIX U aHTPOIOTEHHBIX YKOCUCTEM.

JleMoHcTpanun
IToptper: A. JIx. Tencnu.
Tabmuer  u  cxembl:  «CTpykTypa  OWoIlleHO3a»,  «DKOocHUCTEMa

HIMPOKOJIUCTBEHHOTO JIecay, « IKOCUCTEMA XBOMHOTO Jiecay, «DyHKIIMOHATbHbBIE
IpyIIbl OPraHU3MOB B 3KOcUCTEME», «KpyroBopoT BeEmIECTB B HKOCHUCTEMEY,
«llenu nmutanua (macTOWIHAs, JETPUTHas)», «IKOJOrHMYecKass MHUpaMuja
qucem,

«JKonoruveckas nupamuga OMoMacchel», «IKOJOTUYECKAs MHUPAMHIA SHEPTUN,
«O6pazoBanne 6onotay, «llepBuunas cykmeccus», «BoccTaHOBIICHHE Jeca MOCe
noxkapay», «JKOCHUCTEMa 03epay, «ArpoieHo3», «KpyroBopor BemecTB M MOTOK
SHEPrUu B arpoueHosey, «[Ipumepsl ypOboskocucTem.

O6opynoBaHue: repOapuu pacTeHU, KOJUIEKIIMK HACEKOMBIX, Uydesia MTHI] U
3Bepeit, repOapuu KyJIbTYPHBIX U TUKOPACTYIIUX PACTCHUM, aKBAPUYM KaK MOJIENb
AKOCHUCTEMBI.

IIpakTnueckas padora «3yuenue u onvcanue ypoo3KOCUCTEMBD».

JlabopaTopnasi padora «M3ydyeHue pazHOOOpa3Usi MEJIKUX [MOYBEHHBIX
YJICHUCTOHOTUX B PA3HBIX SKOCUCTEMAX).

IKCKypcusi «IKCKypcus B TUINUYHBIN OuoreoiieHo3 (B AyOpaBy, Oepe3HsiK,
SJIBHUK, HA CYXOJIObHBINA UM TOMMEHHBIN JIYT, 03€p0, OOJIO0TO)».

IKCKYpcHs «DKCKypCHsl B arpodKocucTeMy (Ha TMojie WM B TEIUIMYHOE
XO3SHUCTBO)Y.

Tema 10. buocdepa — riodanbHas 3KoCUCTEMA

buocdepa — obOmennanerapHas 000J0YKa 3eMIIHM, TJI€ CYIICCTBYET WIH
CyIlleCTBOBaJIa kKM3Hb. PazBuTHe npejacTaBieHuii o ouochepe B Tpyaax J. 3rocca.
VYuenue B. U. Bepuaackoro o 6uochepe. O6aactu 6uochepsl u e€ coctan. Kupoe
BEILECTBO OHOC(hephl U ero PyHKIUU.

3aKOHOMEpPHOCTH cyIiecTBoBaHusl Oonochepbl. OcobeHHOCTH OHMOCchephl Kak
rio0abHOM PKOCcUCTeMBI. JlMHaMudeckoe paBHOBecue B Ouochepe. KpyroBopoTsl
BEILECTB U OMOre0OXUMHYECKHUE IIUKIIbI (YTaepoa, a3oTa). PUTMUUHOCTH siIBIEHUH B
ounocdepe.



3oHanpHOCTh Ouochepnl. [lonstue o Omome. OCHOBHbIE OHWOMBI CYIIIH:
TYHIpa, XBOMHBIE JieCca, CMEILIAHHbIEC U IIHUPOKOJIMUCTBEHHBIE JIECA, CTEIH, CABAHHBI,
MyCTBIHU, TPOMUYECKUE JIECa, BRICOKOTOPhs. KiuMar, paCTUTENBHBIN U )KUBOTHBIHN
MUp OMOMOB CYIIIH.

Crpykrypa 1 QyHKIUS )KUBBIX CUCTEM, OLICHKA UX PECYPCHOT0 MOTEHIIUANIA U
onochepHbIX PYHKITUH.

JdemMoHcTpanuu

[Toptpetsi: B. 1. Bepnaackuii, J. 3rocc.

Tabmuuel u cxemsl: «l'eocdepsl 3emun», «KpyroBopor azora B mpupoe»,
«KpyroBopoT yriepoga B mnpupoie», «KpyroBopoT Kuciaopoja B MPUPOJEY,
«KpyroBopoT Boabl B mpupozae», «OcHOBHbIE OMOMBI cymm», «Kimumarnueckue
nosica 3emum», «Tynapay, «Taiiray, «Cmemannsiil jecy, «IIMpOKOIMCTBEHHBIN
nec», «Crenby, «CaBanHay, «Ilycteiasay, « Tponnueckuit necy.

O6opynoBanue: repdbapun pacTeHUI pa3HBIX OMOMOB, KOJUICKITUHN KUBOTHBIX.

Tema 11. YestoBek u OKpy:xa0OIIAS cCpeaa

DKOJIOTHYECKHE KPHU3UChI M WX TMPUYUHBL. Bo3aeicTBue uenoBeka Ha
ouochepy. 3arpsisHeHHe BO3AYIIHOW cpeabl. OxpaHa Bo3ayxa. 3arpsi3HEHUE
BOJHOM cpenbl. OxpaHa BOAHBIX pecypcoB. Pazpymienne mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. I3MeHeHne Kiumara.

AHTpPONIOTE€HHOE BO3JICHCTBHE HA PACTUTEIbHBIA U XKMBOTHBIN Mup. OXpaHa
PaCTUTENLHOTO W KMUBOTHOTO Mupa. OCHOBHBIC MPUHIMUIBI OXPaHbl MPUPOJIBIL.
Kpacasle xHuru. Oco0o oxpansembie npupojanbie Ttepputopun (OOIIT).
borannueckure caipl U 300J10TUYECKUE TTAPKH.

OCHOBHbIE TPUHIUIIBI YCTONYMBOIO PA3BUTHUSI YEIOBEYECTBA U IMPUPOJBIL.
PanvonanbHO€  MPUPOJONONB30BAaHME M COXpAaHEHHE  OMOJIOTHYECKOTrO
pazHooOpazust 3emiu. OOIKME 3aKOHOMEPHOCTH TJI00ANBbHBIX HSKOJIOTHYECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3KCA U €T0 BEPOSITHBIE TTOCIIEICTBUS.

Pa3ButHie METOJIOB MOHUTOPUHTA PAa3BUTUS OMACHBIX TEXHOTE€HHBIX
npoueccoB. CucmemHvle uUcciedos8anus nepexooa K pecypcocbepezaroweli u
KOHKYDEeHmOocnocooHou snepeemuxe. buonoeuueckoe pasnoobpasue u buopecypchwi.
Hayuonanonuvie ungopmayuonnvie cucmemsi, odecneuusarowue O00CmMyn K
uHgopmayuu no COCMOAHUIO OMOENbHLIX 6U008 U 9Kocucmem. (OcHOBbI
sKopeadbunumayuu dKocucmem U Ccnocooos 060pvOLL ¢ OUONOBDENHCOCHUSMU.
Pexoncmpyrkyusa mopckux u HazemMHvIX IKOCUCTEM.

JemoHCcTpanuu

TabGmuiet 1 cxeMbl: «3arps3HeHne aTMOCeEpPbI», «3arpsa3HeHne THAPOCHEPH),
«3arpsi3HeHue nouBb», «[lapuukoBbiit 3¢ PexT», «Ocob0 oxpaHseMble TPUPOIHBIE
TeppuTopun», «MoaenH yrnpaBisieMOTO MUPay.



Oo6opynoBanue: ¢doTorpaguu OXpaHsSEMbIX PACTeHUNM M JKUBOTHBIX KpacHoii
kHuru Poccuiickoit @enepannu, KpacHol KHUTH peruoHa.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS ITPOI'PAMMBI 110
BUOJIOI'MA HA YPOBHE CPE/IHEI'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pE3yJbTaTaM OCBOCHHS
oOyyYarolmuMuCcs MPOrpaMM CpeaHero oOlmiero o0Opa3oBaHUs: JIMYHOCTHEIE,
MeTanpeIMETHbIE U MPEAMETHBIE.

B cTpykType AMYHOCTHBIX Pe3yJIbTaTOB OCBOEHUS IPOrPaMMBbI 1O OUOJIOTUU
BBIICJIEHBI CIEAYIOIINE COCTABISIOLIME: OCO3HAHME O00YyYaroUUMUCS POCCUNUCKON
rpa)XIaHCKON UAEHTHYHOCTH — FTOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEILHOCTH
U CaMOOIPEAENCHUIO, Haluyue Momusayuu K OOydeHHIO  OHOJIOTHH,
yeneHanpaeienHoe paszeumue BHYTPEHHUX YOEKJEHUW JUYHOCTH HAa OCHOBE
KITIOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAAUIUNA PAa3BUTUS OHOIOTHYECKOTO
3HAHMSL, 20MMOBHOCMb U CNOCOOHOCMb 00YUYaIOIINXCS PYKOBOJCTBOBATHCA B CBOEH
AESITENbHOCTH II€eHHOCTHO-CMBICTIOBBIMU ~ YCTAHOBKaMH, NPUCYIIMUMU CHCTEME
OMOJIOTUYECKOTO  00pa3oBaHUs, Haauyue  NPABOCOZHAHUS — DKOJIOTHMUECKOU
KYJIBTYpPBbI, CHOCOOHOCMU CMABUNMb 1IENTN U CTPOUTH KU3HEHHBIE TUIAHBI.

JInyHOCTHBIE pe3yJIbTaThl OCBOCHUS MPOTPAMMBbI 1O OMOJIOTHU JAOCTUTAIOTCA
B CIMHCTBE Y4YeOHOW W BOCHUTATENHFHOW MAESITETPHOCTH B COOTBETCTBUU C
TPaJIUIIMOHHBIMU POCCUUCKUMHU COLUOKYJIBTYPHBIMH, HCTOPUYECKUMU U TYXOBHO-
HPABCTBEHHBIMU II€HHOCTSIMU, MPUHATHIMU B OOIIECTBE MpaBUIaMU U HOPMaMU
NOBEACHUS W CIOCOOCTBYIOT MIpOlLlECCaM CaMOIIO3HAHMS, CaMOBOCHHUTAHUS U
CaMOpa3BUTHUs, pPa3BUTUS BHYTPEHHEH TMO3WIMU JIMYHOCTH, MATPUOTHU3MA U
YBOXCHMSI K 3aKOHY U MPABOIOPAIKY, YEJIOBEKY TPyJa U CTaplieMy MOKOJICHHIO,
B3aMMHOIO YBa)KEHUS, OCpEKHOTO0 OTHOIICHHA K KYyJbTypHOMY HAcIEAUIO U
TpaJMIMsIM MHOTOHAIIMOHANBHOTO Hapoaa Poccuiickoit denepanuu, npupoae u
OKpYXaroUIen cpee.

JIMYHOCTHBIE pe3ynbTaThl OCBOEHHS YyueOHoro mpenmera «buomorus»
JOJKHBI OTPaXkaTh TOTOBHOCTh U CIIOCOOHOCTh 00YYaIOIIUXCS PYKOBOACTBOBATHCS
chOpMHUPOBAHHOM BHYTPEHHEW TMO3ULMUENH JHYHOCTH, CHUCTEMOW IEHHOCTHBIX
OpUCHTAIWA, TO3UTUBHBIX BHYTPEHHUX  yOEXKJECHHH, COOTBETCTBYIOIINX
TPaJUIIMOHHBIM IEHHOCTSM POCCHUUCKOrO OOIIECTBAa, PACHIMPEHUE KUZHEHHOTO
OTbITa U ONbITA JIEATEIBHOCTH B MPOIECCE Pean3alliid OCHOBHBIX HalpaBieHUI
BOCIIUTATEJILHON JEATEIHLHOCTH, B TOM YHCJIE B YACTH:

1) rpa:x1aHCKOT0 BOCIIUTAHMS:

c(OpPMUPOBAHHOCTH TPAKJAHCKOM MO3UIIMH 00YYArOMIET0Cs KaK aKTUBHOTO U
OTBETCTBEHHOT'O YJI€Ha POCCUNUCKOro OOlIeCTBa;

OCO3HAHHE CBOMX KOHCTUTYLMOHHBIX IpaB U OOS3aHHOCTEH, yBaKeHHE
3aKOHA U TPaBOMOPSIKA;



FOTOBHOCTh K COBMECTHOW TBOPUYECKOM [I€SATEIBHOCTH TMPHU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWH YYCOHBIX M IMO3HABATENbHBIX 3aJ1au, BHITTOJTHEHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OTNPEACNATh COOCTBEHHYIO TMIO3HMIIMIO TIO OTHOIICHHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HH B OOBSICHSTH €€;

YMEHHUE YUYUTHIBATh B CBOMX JICUCTBUAX HEOOXOJMMOCTh KOHCTPYKTHBHOI'O
B3aMMO/ICHCTBUS JIIOJICH C Pa3HBIMU YOCKIACHUSIMHU, KYJIbTYPHBIMU LIEHHOCTSIMU U
COIIMAJIbHBIM MOJIOKECHUEM;

FOTOBHOCTh K COTPYJAHUYECTBY B TNIPOIECCE COBMECTHOTO BBINOJHEHUA
y4eOHBIX, TIO3HABATEIbHBIX W WCCIIENOBATEILCKUX 3a7ad, YBAKUTEIHLHOTO
OTHOIIICHHS K MHEHHUIO OIIMOHEHTOB MPU OOCYXJICHHH CIOPHBIX BOIIPOCOB
OMOJIOTMYECKOTO COJICPKAHUS,

TOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOM IESITENBLHOCTH;

2) NATPUOTHYECKOT0 BOCTIMTAHMS

c(hOpMHPOBAHHOCTH POCCHMCKOU IrpaXIaHCKOMN UJICHTUYHOCTH,
NaTpUOTU3Ma, YBAXKEHUSI K CBOEMY HApOAy, UYyBCTBA OTBETCTBEHHOCTH IEpPE]
PonuHol, ropmocth 3a CBOM Kpad, CBOKW PoauHy, CBOM S3BIK U KYyJbTYpY,
MPOIIIOE U HACTOSIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIIEHUE K MPUPOJHOMY HACIEIUIO U MAMATHUKAM HMPUPOJBIL,
TOCTHXEHUSAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPY/IC;

CIIOCOOHOCTh OILICHMBATh BKJIAJ, POCCHHCKMX YYEHBIX B CTaHOBJICHUE U
pa3BuTHE OWMOJOTHM, TOHUMAHUSI 3HAUYCHHUS OHOJIOTMHM B TIO3HAHUHU 3aKOHOB
MIPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO 00IIIECTBA;

ujeHas yOeXAEHHOCTh, TOTOBHOCTh K CIYyXE€HHMIO W 3amure OTedecTsa,
OTBETCTBEHHOCThH 3a €r0 CyAb0Y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HaHME JIYXOBHBIX IIEHHOCTEN POCCUMCKOr0 HAPO/Ia;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STHYECKOTO IIOBEJICHHS;

CIIOCOOHOCTh OIICHMBATh CHUTYyaIlMI0 W IMPUHHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTHUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HAHHUE JIMYHOTO BKJaJa B IOCTPOCHHE YCTOMYMBOrO OyayIIero;

OTBETCTBEHHOE OTHOUIEHHE K CBOUM POJUTEIIAM, CO3/IAaHUIO CEMbH HA OCHOBE
OCO3HAHHOTI'O TMPHUHATHS [EHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauuusMu Hapo10B Poccuu;

4) 3¢TeTHYeCKOr0 BOCIIMTAHMSI:

ACTETUYECKOE OTHOIICHUE K MHPY, BKJIIOUYAsl 3CTETUKY ObITa, HAYYHOT'O U
TEXHUYECKOT0 TBOPYECTBA, CIIOPTa, TPyJa, OOIIECTBEHHBIX OTHOIIEHUIH;

MOHUMAHUE YMOLIMOHAIBHOTO BO3JCUCTBUS JKUBOU ITPUPOJIBI U €€ IEHHOCTH;



TOTOBHOCTh K CAMOBBIPAKEHHUIO B PAa3HBIX BUJAX HCKYCCTBA, CTPEMJICHUE
IPOSIBIATH KAUECTBA TBOPUYECKOU JINYHOCTH;

5) ¢pusuuyeckoro BocnUTAHUA, (POPMHUPOBAHUS KYJILTYPbI 310POBbS H
IMOLMOHAJIBHOIO 0J1arONMOJTyYHUs:

MOHMMAaHUE W pealn3alus 3J0pOBOro M 0Oe3omacHOro olpasza KU3HU
(3mopoBOE€  TUTaHWE, COONIIOJICHHE THTMEHUYECKHX TPaBWII M HOPM,
cOAlaHCUPOBAHHBIM pEXUM 3aHATHM U OTAbIXa, peryisipHas ¢uznueckas
aKTUBHOCTB), OEpPEKHOr0, OTBETCTBEHHOIO M KOMIIETEHTHOTO OTHOIIEHUS K
COOCTBEHHOMY (PU3NYECKOMY U IICUXUYECKOMY 370POBbIO;

MMOHMMAaHUE 1EHHOCTH MPaBUJI HWHIUBUAYAIBHOTO U  KOJUIEKTHBHOTO
0e30MacHOro MOBEICHUS B CUTYallUAX, YTPOKAIOIIKX 3OPOBBIO U KU3HU JIIOJICH;

OCO3HAHUE TMOCIEJICTBUI U HEMPUATHUSI BPEAHBIX MPUBBIUEK (YMOTpeOICHUS
aJIKOT0JIsl, HAPKOTUKOB, KYPEHUS);

6) Tpy10BOT0 BOCIIUTAHUS:

TOTOBHOCTh K TpPYIy, OCO3HAaHUE LEHHOCTH MAacTepCTBa, TPYIOIIO0HE;

TOTOBHOCTh K AKTMBHOM JAEATEIIBHOCTH TEXHOJOTMYECKOM W COLMAJIbHOU
HaIpPaBJICHHOCTH, CMIOCOOHOCTh MHUIIMUPOBATh, TUIAHUPOBATh U CAMOCTOSITEIHLHO
BBITIOJIHSATh TAKYIO JIE€ATEIbHOCT;

MHTEPEC K pa3inyHbIM cepaM MpoPecCHOHAIBHON JESITEIIbHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIK BBIOOp Oyaymied mnpodeccud U Peau30BBIBATH
COOCTBEHHBIE KU3HEHHBIE TUIaHbI,

TOTOBHOCTh W CIHOCOOHOCTh K OOpa3OBaHHMIO W CaMOOOpa30BaHUIO Ha
IIPOTSYKEHUU BCEH KU3HU;

7) 3K0JI0THYECKOTr0 BOCIIUTAHMSI:

HKOJIOTMYECKH LEJIECOO0Pa3HOE OTHOIIEHHE K MPUPOAE KaK HCTOYHUKY
KU3HU Ha 3eMJIe, OCHOBE €€ CYyIlI€CTBOBAHMS;

MOBBIILIEHWE YPOBHS JKOJOTHYECKOW KYJIbTYpbl: NPUOOPETEHHE OIBITA
IJIAHUPOBAHUS TOCTYNKOB W OIEHKM MX BO3MOXHBIX TOCIEACTBUN ISl
OKPYXarUIEH CPeIbL;

OCO3HAHHE TJIO0ATHHOTO XapakTepa SKOJOTUYECKHX MTPOOIeM M MyTel Hux
pelIeHus;

CIIOCOOHOCTh HCIOJIB30BaTh IpHUoOpeTaeMble TpPU HM3YYCHUU OHOJOTHH
3HAHUS M YMEHUSI TpPU peUIeHUH NpoOJeM, CBSI3aHHBIX C palMOHAIbLHBIM
MPUPOJIONIONB30BaHUEeM  (COONIOZICHUE  TIPaBWJI  TIOBEACHHWS B TMPHUPOJIE,
HAIIPaBJICHHBIX HA COXPAHEHUE PABHOBECUS B JKOCHUCTEMaX, OXpaHy BHUJOB,
IKOCUCTEM, OHOChEphI);

AKTUBHOE  HEMNPUSITUE JICUCTBHUM, NPUHOCIIIMX BpPEI  OKPYKAIOLIEH
MPUPOJHON Cpelie, YMEHUE MPOTHO3UPOBATh HEOJArOMPUSITHBIE SKOJOTHYECKHE
MOCJIEICTBUS MPEAIIPUHUMAEMBIX IEUCTBUM U MIPEAOTBpAIIATh UX;



HaJIM4HME PA3BUTOIO KOJIOIMYECKOT0 MBIIUICHHS], SKOJIOTUYECKON KYJIbTYPHI,
OIbITa JEeSTENbHOCTH 9KOJIOTUYECKOU HaIIPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBAThCSI UMM B TMO3HABATENbHOM, KOMMYHMKAaTUBHON M COLMAIbHOU
IIPaKTUKE, TOTOBHOCTH K YYACTHIO B MPAKTHUYECKON JESITEIIbHOCTH 3KOJIOTHYECKON
HaIpPaBJIEHHOCTH;

8) neHHOCTH HAYYHOI'0 O3HAHUSA:

c(OPMUPOBAHHOCTb MHPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pPa3BUTHUSl HAYKU M OOIECTBEHHOW MPaKTUKH, OCHOBAHHOTO Ha JIUAJore
KYJIbTYpP, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOEI0 MECTA B MOJHUKYJIBTYPHOM MHPE;

COBEPILIECHCTBOBAHHUE SI3BIKOBOW M YHUTATEJIBCKOM KYJBTYpbl Kak CpeJICTBa
B3aMMOJICHCTBHS MEXKTY JIFOABMU U MIO3HAHUS MUDA;

NOHMMaHWe creuuuku OUONOrMM Kak HayKd, OCO3HaHusi e€ poju B
(OpMHPOBaHUM PALMOHATIBHOIO HAYYHOI'O MBIIUIEHUS, CO3[JaHUU LIEJIOCTHOTO
MpEJICTaBICHUS 00 OKPYXKAIOLIEM MHUpPE KaK O €IWHCTBE MPHUPOJbI, YeJIOBEKa U
o0miecTBa, B IMO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEH W pelieHuu npolsem
COXpaHEHUs! MPUPOJHOTO PABHOBECHS,;

yOEXKJIEHHOCTh B 3HAUMMOCTH OMOJIOTMU AJIE COBPEMEHHOW LMBWIM3ALNU:
o0OecrieueHns: HOBOTO YpPOBHSI Pa3BUTHS MEIUIMHBI, CO3JaHHE NEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pEIIaTh  PECYpCHbIE  MPOOJEMBI  Pa3BUTHS
YeJIOBEUYECTBA, MOMCKA MyTeH BbIX0JIa U3 MI00ATBHBIX IKOJIOTHUYECKUX MPOOIeM U
oOecrieyeHusi  nepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAlMOHAIILHOMY
MCIIOJIb30BAaHUIO MPHUPOJHBIX PECYpcOB U (HOPMHUPOBAHHMIO HOBBIX CTaHIApPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TOJYYEHUH OWOJIOTMYECKHUX 3HAHUM B LEJsIX
HOBBIIIEHUST OOIIEH KyJbTypbl, €CTECTBEHHO-HAy4HOM TIPaMOTHOCTH, Kak
COCTaBHOM 4acTH (PYHKIIMOHAJIILHOM I'PaMOTHOCTU oOydaromuxcs, GopMupyeMoi
IIPU U3yYEHUU OMOJIOTHH;

MIOHUMAaHUE CYLUIHOCTH METOJIOB MO3HAHMS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTM HCIOJIb30BaTh IOJy4aeMble 3HAHUSA I aHaluu3a |
OOBSCHEHHUS SIBIICHUN OKPYXAIOLIEro MUpa U MPOUCXOISAIINX B HEM HM3MEHEHUH,
YMEHUE JefaTh OOOCHOBAHHBIE 3aK/IIOUEHHMS Ha OCHOBE HAy4YHbIX (DAKTOB U
MMEIOIINXCS JaHHBIX C LEJIbI0 NOJYUYEHHsI IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIIOJIb30BAaTh OWOJIOTMYECKUE 3HAHMS IS
pelieHus Npo0JieM B peajbHbIX KU3HEHHBIX CUTYalUsX;

OCO3HAHHME LIEHHOCTH HAYYHOM JEeATENbHOCTH, TOTOBHOCTh OCYILIECTBIATH
IIPOEKTHYIO M UCCIIEOBATENBCKYIO AEATENBHOCTh HHINBUYAIbHO U B TPYIIIIE;

TOTOBHOCTh M CIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa3oBaHMIO U
caM000pa30BaHUI0, K AKTUBHOMY IMOJIYYEHHUIO HOBBIX 3HAHUM MO OMOJIOTMH B
COOTBETCTBHH C KU3HEHHBIMH IMOTPEOHOCTAMH.



METAIIPEIMETHBIE PE3YJIbTATBI

MertanpenMeTHble pe3yIbTaThl OCBOCHMS y4eOHOro mpeameTa «buosorusy
BKJIIOYAIOT: 3HAYuUMble st (OPMUPOBAHHMS MHUPOBO33PEHUSI OOyHarOUIUXCS
MEXIUCITUTUTMHAPHBIE (MEXKIIPEIMETHBIC) OOIICHAYYHBIC MOHSITHUS, OTPAXKAIOIINE
[IEJIOCTHOCTh HAYYHOM KapTUHBI MHUPAa U CHeNU(UKYy METOJO0B IO3HAHMUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (BEIIEeCTBO, DHEPTHUs, SBJICHHE, MPOIIECC,
cUCTeMa, Hay4HbId (PakT, MPUHIMUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCJICIOBaHNE,  HAONIOJICHWE, W3MEpPEHHe, OKCIHEPUMEHT U  JpPYyTHe);
YHUBEpCaIbHbIE Yy4ueOHbIE JEUCTBUS (ITO3HABATENIbHbIE, KOMMYHUKATHUBHBIC,

PETYJISTUBHBIE), oOecreunBaroIye dbopmupoBaHue GyHKIMOHATBHOU
IPaMOTHOCTH UM  COLMAJbHOM KOMIETEHIMU O0OydYaroluxcsi; CIOCOOHOCTh
oOyyaronmxcs UCITI0JIB30BaTh OCBOCHHBIE MEXAUCIUIUIMHAPHBIE,

MHUpPOBO33PEHUYECKHE 3HAHHWA W  YHUBEpCAJbHblE yueOHbIE JIEHCTBUS B
[I03HABATEJILHON U COLIMAJILHOU MPAKTHUKE.

B pesynbrate wu3ydeHus OHOJIOTMM HAa YPOBHE CpEAHEro oOUIero
oOpazoBanus y oOywatomerocs OyayT cGhOpPMHPOBAHBI TO3HABATEILHBIC
yHUBEpCaJbHbIEe yueOHbIE JEMCTBHSI, KOMMYHUKAaTUBHBIE YHUBEPCAJIbHbIE yUeOHbIE
NCHCTBUS, PETyISTUBHbIE YHHMBEpCAJbHbIE YyueOHBbIE JEWCTBHS, COBMECTHAs
NS TEIbHOCTb.

MertanpenMeTHble PE3yJIbTaThl OCBOCHHSI MPOTPAMMBI CPEIHEro O0OILero
00pa30BaHus TOJKHBI OTPaXKaTh:

OBananenune YHHMBEpPCAJIbHBIMH y4eOHBIMHU M03HABaTEeJIbHBIMH
NEeUCTBUAMM:

1) 0a30Bble JJOrHYecKue JeiCTBUA:

CaMOCTOSITENIbHO  (OpPMYNIHpPOBaTh M aKTyaJlM3UpOBaTh  IMpoOieMmy,
paccMaTpHuBaTh €€ BCECTOPOHHE;

UCMOJb30BaTh IPU OCBOECHUU 3HAHUM NPUEMBI JIOTMYECKOIO MBbIIUICHUS
(ananuza, cuHTE3a, CpaBHEHUS, KiIaccupuUKalu, 0000IIEH ), PACKPBIBATH CMBICI
OMOJOrMYECKUX MOHATUN (BBIAEIATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIIMBAThH
CBSI3M C IPYTUMH MOHATUSMH);

ONpEAENATh LU JEATENbHOCTH, 3ajaBasi IapamMeTpbl M KPUTEPUU UX
JOCTUXKEHUS, COOTHOCUTD PE3YJIbTATHI ACSITEIIbHOCTU C IOCTABICHHBIMU LESIMU;

MCITI0JIb30BaTh OMOJOTMYECKUE MOHATHUS I OObSICHEHUS (PAKTOB U SIBJIICHUM
YKABOM IIPUPOBI,

CTPOUTH JIOTUYECKUE pacCyXkJIeHus (MHAYKTUBHbBIC, JAECIyKTHUBHBIE, IIO
aHAJIOTMH), BBIABIATH 3aKOHOMEPHOCTH U MPOTUBOPEUHS B PACCMaTPUBAEMBIX
ABJICHUSX, (DOPMYIUPOBATH BHIBOJbI U 3aKIIOUYEHUS;

MPUMEHSTh CXEMHO-MO/IEIIbHbIE cpencTtsa A IPEACTaBIICHUS
CYILIECTBEHHBIX CBSI3€M M OTHOIICHUN B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTaxX, a
TaKK€  NPOTUBOPEUMH  Pa3HOIO  pOAA,  BBIIBICHHBIX B Pa3JIMYHBIX
MH(POPMAILIMOHHBIX UCTOYHUKAX;



pa3pabaThiBaTh IJIaH PEHICHUS MPOOJIEeMbl ¢ YUYETOM aHaln3a UMEIOIIUXCS
MaTepUaTbHBIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBHI B JIEITEILHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIHTATOB
IIEJISIM, OIICHUBATh PUCKH MTOCJICACTBUI JCSITCIILHOCTH;

KOOPJIMHUPOBATH U BBITIOJIHATH PaOOTy B YCIOBUSAX PEATbHOTO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aWMO/ICHCTBUS,

pa3BUBATh KPEATUBHOE MBIIIJIEHUE TIPYU PEIICHUU )KHU3HEHHBIX MPOOIIEM.

2) 6a3oBbIe HcCCIIe0BaTEIbCKUE 1eHCTBUS:

BJIAJICTh HABBIKAMH YUEOHO-UCCIIEA0BATEIHCKOW M IPOSKTHON JIeATeTLHOCTH,
HAaBBIKAMHM  paspenieHus: MpoOJieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEILHOMY MOUCKY METOJIOB PELICHUs MTPAKTUYECKUX 3a]1a4, TPUMEHEHHIO
Pa3TUYHBIX METOJIOB TTO3HAHUS;

WCIIOJIB30BaTh PA3IMYHBIC BHUIBI JICSITCIBHOCTH 110 TIOJTYYEHUIO HOBOTO
3HAHWS, €T0 WHTEPIPETAIHH, NPEeoOpa3oBaHUI0 W TPUMEHEHHIO B YUEOHBIX
CUTYaIMsIX, B TOM YHCJIE TIPU CO3/IaHUU YYEOHBIX U COIMATILHBIX TPOEKTOB;

(GhopMHpOBaTh HAYYHBIN THUI MBIIIJICHUS, BIaJICTh HAYYHOU TEPMHUHOJIOTHCH,
KJTFOUEBBIMHU MTOHATUSMHU U METO/IAMH;

CTaBUTh ® (OPMYIUPOBATh COOCTBEHHBIC 3a7ayll B 00Opa30BaTEIHHOU
JESTENBHOCTH Y KU3HEHHBIX CUTYAIUsX;

BBISIBJISITh TIPUYMHHO-CJICJICTBCHHBIC CBSI3M M aKTyallM3MpOBaTh 3ajady,
BBIJIBUTATh THUIOTE3y €€ pEIICHUS, HAXOIUTh apTyMEHTBI JJII JO0Ka3aTeIhCTBa
CBOMX YTBEPKJICHH, 3a/1aBaTh MapaMeTPhbl U KPUTCPUHU PEIIICHNUS,

aHAIM3UPOBATh TIOJNYYCHHBIE B XOJ€ pEIICHUS 3aJa4d  pPe3yJIbTaThl,
KPUTHUYCCKH OIICHUBATh MX JIOCTOBEPHOCTH, MPOTHO3MPOBATH N3MCHEHUE B HOBBIX
YCIIOBUSIX;

JaBaTh OIIGHKY HOBBIM CHUTYaIllMsIM, OIICHHBATh IMPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISTH II€JIEHANPABICHHBIA MOWCK TEPEeHOCa CPEACTB U CHOCOOOB
AeUCTBUS B MPO(PECCUOHANBHYIO CPELY;

YMETh TMEPEHOCUTH 3HAHUS B MO3HABATEIBHYIO W MPAKTUYECKYIO 00IacTH
KU3HECITSILHOCTH;

YMETh UHTETPUPOBATH 3HAHMSI M3 PA3HBIX MTPEAMETHBIX 001aCTeH;

BBIJIBUTATh HOBBIE WJIEH, MPEJIaraTh OPUTHHAIBHBIC TMOIXObI U pPEIICHUS,
CTaBUTH MPOOJIEMBI U 3a1a49H, TOYCKAIOIINE ATbTePHATHBHBIC PEIICHHUS.

3) padora ¢ uHpopmanueii:

OPUEHTHPOBATHCS B PA3TUYHBIX HCTOYHUKAX HH(POpMamu (TeKcTe y4eOHOTOo
MOCOOMs, HAYYHO-TIOMYJIIPHON JUTEpaType, OHOJOTHYECKHX CIIOBapsAX U
CIIpaBOYHMKAX, KOMIBIOTEPHBIX 0Oa3ax MaHHBIX, B VHTepHETE), aHAIM3UPOBATH
MH(OOPMAITUIO PA3NTMYHBIX BUJOB U (OPM TPEICTABICHUS, KPUTUYECKU OLIEHUBATh
e€ IOCTOBEPHOCTh U HETIPOTUBOPEUNBOCTD;



(bopMyIUpPOBaTh 3aMpPOCHl U MPUMEHSTh Pa3IMYHbIE METOJbI MIPHU MOUCKE U
otbope Ouosornueckoil MHGOpMaAIUU, HEOOXOIUMON TSI BBIMOJHEHHUS YUEOHBIX
3ajay;

MpUOOpETaTh OMBIT MCHOJIB30BaHUS WH(GOPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHI, COBEPIIICHCTBOBAThH KYJIbTYPYy aKTUBHOTO MCITOJIb30BAHUS PA3TMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENFHO  BBIOMpATh  ONTUMAIbHYIO  (GOpMYy  MPEACTaBIICHUS
ononornyeckoit nHMopMaIuu (cXxeMmbl, TpadUKH, JUArpaMMbl, TaOIHUIIbI, PUCYHKH
" Jipyroe);

WCIIOJIb30BaTh HAyYHBIA S3BIK B KA4eCTBE CpPEACTBA Tpu pabore C
Ononornyecko HWHPOpMAIMEH: TMPUMEHATh XHUMHYECKue, (Quanyeckue u
MaTeMaTUYeCKue 3HaKh W CUMBOJBI, (HOpPMYJbl, abOpeBHATypy, HOMEHKIATYpY,
UCIIOJI30BaTh U MpPeoOpa3oBbIBATH  3HAKOBO-CHMBOJMYECKHE  CPEICTBA
HATJISITHOCTH;

BJQJIETh ~ HABbIKAMM  pACIO3HABAaHUS M 3alUThl  WHGOpMAINH,
MH(GOPMAIIMOHHON 6€301aCHOCTH JIMYHOCTH.

OBjaieHHe YHHBEPCAJIbHBIMH KOMMYHHUKATHBHBIMH J€HCTBUSIMHU:

1) oOmenue:

OCYIIECTBIATH KOMMYHUKAIIMH BO BCeX c(hepax KU3HU, aKTUBHO y9aCTBOBATH
B JMAJIOT€ WM JUCKYCCHUU TIO CYIIECTBY OOCYXmTaeMol TeMbl (YMEHHE 3a/1aBaTh
BONIPOCHI, BBICKA3bIBATh CYXIACHUS OTHOCHUTEIHHO BBIMOJHEHUS MpeAsiaracMoi
3aJlayd, YIUTBHIBATh MHTEPECHI U COTJIACOBAHHOCTH IMO3UIIMHA JPYTHMX yYaCTHHUKOB
Juanora Wid JUCKYCCUN);

pacmo3HaBaTh HEBepOATbHBIE CPEACTBA OOIICHMS, TOHMMAaTh 3HAYCHUE
COLIMAJIBHBIX 3HAKOB, MPEINOCHIIOK BO3HHUKHOBEHHUS KOH(JIMKTHBIX CHUTYyaIluH,
YMETh CMATYATh KOH(IMKTHI K BECTH IIEPETOBOPHI;

BJIQJIETh PA3IUYHBIMU CIIOCOOAMU OOIIEHUS U B3aUMOJIEUCTBUS, MOHUMATh
HaMEPEHUS IPYTUX JIOJIEH, MPOSIBIATh YBAKUTEIHLHOE OTHOIIIEHUE K COOECETHUKY
U B KOPPEKTHOU (popme hopMyIupoBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO U JIOTUYHO M3JIaraThb CBOIO TOYKY 3PEHHUSI C HMCMOJIb30BAHHEM
SI3BIKOBBIX CPEJICTB.

2) coBMecTHAasl 1eATeJIbHOCTb:

NOHUMAaTh W KCIOJb30BaTh MPEUMYIIECTBA KOMAaHIHON M WHIWBUIYyaTbHOU
paboOTHI MPU PEIICHUH OMOJIOTHYECKON MPOoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MIPUMEHEHUS TPYITOBBIX (DOPM B3aMMOJICHCTBUS MPH PEIICHUN YIeOHOH 3a1a9m;

BBHIOMPATh TEMATHKy M METOJbI COBMECTHBIX MEHCTBUN C YUYETOM OOIIUX
MHTEPECOB U BO3MOKHOCTEHN Ka)I0T0 YjeHa KOJUIEKTHBA;

MPUHUMATh IEJIA  COBMECTHOM  JCATCIBHOCTH, OPraHW30BBIBATH |
KOOpPJIMHUPOBATh JEUCTBUS IO €€ JOCTUKECHHUIO: COCTABJIATH IUIAH JCHCTBUU,



pacmpenensTh pojid ¢ y4ETOM MHEHHH Y4YaCTHHUKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh Ka4€CTBO CBOETO BKJIaJa U Ka)KJI0TO yYaCTHUKA KOMaH/Ibl B
001t pe3ysbTat Mo pa3pabOoTaHHBIM KPUTEPHUSIM;

npejjiaraTh HOBbIE TIPOEKTHI, OILEHHWBATh WJAEU C TMO3UIMH HOBU3HBI,
OPUTMHAJIBHOCTH, MMPAKTUYECKON 3HAUMMOCTH;

OCYLIECTBJISATh TO3UTUBHOE CTPATETMUECKOE IOBEACHUE B Pa3IUYHbBIX
CUTYaIUsX, IPOSIBIISATh TBOPUECTBO U BOOOpakeHUE, ObITh HHUITUATUBHBIM.

OBJjiaieHNe YHUBEPCAIbHBIMH PEryJSTUBHBIMHU JeHCTBUAMU:

1) camoopranuzanms:

UCIIOJIb30BaTh OMOJIOTMYECKHE 3HAaHWUS JJiA BBISIBICHHUS MpoOJIeM U HX
pelieHns B )KM3HCHHBIX U YUEOHBIX CUTYAIUX;

BBIOMpAaTh HAa OCHOBE OHMOJIOTMYECKMX 3HAHUU LIEJIEBBIE M CMBICIOBBIE
YCTAHOBKHM B CBOMX JEHCTBHSIX M MOCTYIKAaX MO OTHOUIEHUIO K KUBOW MpPUPOJE,
CBOEMY 3JIOPOBBIO U 3[I0POBBIO OKPYKAIOIINX;

CaMOCTOATENILHO OCYILECTBIISATh MO3HABATEIbHYIO JI€ATEIbHOCTh, BBISBISATH
npo0JieMbl, CTaBUTh U (HOPMYJIUPOBATH COOCTBEHHBIE 3a7a4ll B 00pa30BaTEIIbHOM
JESATEIbHOCTU U )KU3HEHHBIX CUTYalUAX;

CaMOCTOATEJIBHO COCTABJIATh IUIAH pEIIeHHs NpoOdeMbl C  y4ETOM
HMEIOITUXCSI PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U IIPEATIOUTCHHIA;

JIaBaTh OLICHKY HOBBIM CHUTYaIlUsIM;

pacMpATh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEANOYTCHHI;

JieJiaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTD

3a
pElIeHUE;

OIICHUBATh IPHUOOPETEHHBIN OTIBIT;

CHOCOOCTBOBaTh (POPMHUPOBAHUIO W MPOSBICHUIO IIMPOKOW SPYAMIMHA B
pa3HBIX O00JIaCTAX 3HAHWUN, TIOCTOSHHO TIOBBIIIATH CBOM 0Opa30BaTENbHBIN U
KYJbTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OIICHKY HOBBIM CHUTYyallUsiM, BHOCUTb KOPPEKTUBBI B JEATEIbHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YyJIbTATOB LENSIM;

BJaJIeTh  HABbIKAMHM  TO3HABAaTEJIbHOM  peQUIeKCMU  KaK  OCO3HaHHUS
COBEpIIAEMbIX JICMCTBUM M MBICIUTEIBHBIX MPOIECCOB, HUX PE3YyJIbTaTOB M
OCHOBAHMI, MCIOJb30BaTh MPUEMBI pe(IIEKCUU JUIsl OLIEHKU CHUTyalud, BbIOOpa
BEPHOIO PEILICHHUS;

yMETh OLICHMBAaThb PUCKH U CBOEBPEMEHHO NPUHUMATh PELICHHS MO0 HX
CHUKEHUIO;

OPUHUMATh MOTHBBI M AapryMEHThl JAPYIMX [pPU aHAINU3E PE3YJIbTAaTOB
JeSITeNIbHOCTY;



3) npuHsaTHE ce0s1 U APYTrUX:
MPUHUMATh Ce0sl, TOHUMAsi CBOM HEJIOCTATKH U JOCTOMHCTBA;
OPUHUMATh MOTHUBBI M apryMEHThl APYIMX TMpU aHAIU3E PE3yJIbTaTOB
JESITEILHOCTH;
MpU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OIITUOKU;
pa3BUBATh CIOCOOHOCTH TOHUMATh MHUP C TTO3UIIAU JPYTOTO YEIOBEKa.
HPEIMETHBIE PE3YJIBTATBI

[IpenMeTHble pe3ynbTaThl OCBOCHHUS COJEpPXKAHUSI Y4eOHOTO TIpeaMeTa
«buonorus» Ha yriIyOJIEHHOM YpPOBHE OpPUEHTHPOBAHbI Ha OOECIEUCHHE
npodmibHOro  OoOydeHuss  oOydvaromuxcst  Owonmornu. OHH — BKIIIOYAIOT:
cnenupuyeckue s OMOJIOTUHM HayYHBIE 3HAHUS, YMEHUS U CIIOCOOBI JEHCTBUH 110
OCBOCHHIO, UHTEPIIPETAIMN U MPEOOPa30BaHUIO 3HAHUM, BUABI ACATEILHOCTH IO
MOJTYYE€HHUIO HOBBIX 3HAHUU U MX MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX, a TAKXKE B
peanbHbIX KU3HEHHBIX cuTyanusx. [IpenMerHbie pe3ynbTaThl MPEACTABIEHBI IO
rojiaM U3y4eHusl.

[IpeameTHble pe3ynbTaThl OCBOECHUS ydyeOHoro mpeamera «buonorus» B 10
KJlacce NOMKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECT€ U POJIM OUOJOTUU B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMHPOBAHWU €CTECTBCHHO-HAYYHOW KApTHUHBI MUpPA, B
MO3HAHUU  3aKOHOB  TPUPOJBI M  PEHICHWU TMPOoOJEM  PaIMOHAIBLHOTO
IPUPOAOIIONIB30BAHHUSA, O BKIIAJIE POCCUMCKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OMOJIOTHH;

BIIQJICHUE CHUCTEMOW OWOJIOTMYECKUX 3HAHWW, KOTOpas  BKJIIOYAET:
OCHOBOITOJIAraloNe OHOJIOTHYECKHE TEPMHUHBI W TOHATUS (KU3Hb, KIIETKA,
OpraHu3M, MeTaboJIu3M, TOMEOCTa3, CaMOPETYJSAIUs, CaMOBOCIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, MU3MEHUUBOCTh, POCT U Pa3BUTHE), OMOJOTHYECKUE TEOPUU
(xnetounas teopus T. [lIBanna, M. llIneitnena, P. BupxoBa, xpomocoMmHasi Teopus
HacnencteeHHoctTw T. Moprana), yuenus (H. W. BaBumoBa — o wneHrpax
MHOT000pa3ust U MPOUCXOKACHUS KyIbTYPHBIX PACTCHUI), 3aKOHBI (€IMHOO0pa3us
MMOTOMKOB TE€PBOr0 TOKOJIEHUSI, PaCIHICIVICHUSI, YUCTOTHl TaMeT, HE3aBUCHUMOTO
HacienoBanuss [. MeHgensa, TrOMOJOTMYECKUMX PSAOB B  HACIEICTBEHHOU
n3meHunBoctu H. . BaBuiioa), mpuHIMMIBI (KOMIIJIEMEHTAPHOCTH);

BJIQJICHUE OCHOBHBIMM METOJAaMH HAYYHOI'O TMO3HAHHUS, HCIOJIb3YEMBIX B
OMOJIOTMYECKUX HCCIEOBAHUSIX JKUBBIX OOBEKTOB (OMHCaHUE, HU3MEPEHUE,
HaOJFOICHNUE, DKCTICPUMEHT);

YMEHHE BBIICIATh CYIIECTBEHHbBIE TPU3HAKU: BUPYCOB, KJIETOK IMPOKAPUOT U
DYKapuOT, OJHOKIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM YHCIIE
OakTepuii, rpuOOB, paCTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPTaHOB U CUCTEM
OpraHOB pPAacTEHUM, >KUBOTHBIX, YEJIOBEKa, IMPOLECCOB KU3HEAEITEIbHOCTH,



MPOTEKAIONIUX B OPraHU3Max PacTeHUH, KUBOTHBIX U YEJIOBEKA, OMOJIOTHYECKUX
IIPOIIECCOB: OOMEHa BelIecTB (MeTaboIM3M), TIpEeBpalleHUus] YHEPTUU, OpOKEeHUS,
aBTOTPO(HOIO U reTepoTpOPHOro TUIIOB MUTAHUS, (POTOCHHTE3a U XEMOCHHTE3a,
MHUTO3a, MEH03a, TaMeTOTeHe3a, IMOPUOTEHE3a, TOCTIMOPHOHAIBHOTO Pa3BUTHS,
pPa3MHOXEHUS,  WHAMBUAYATBHOTO  pPa3BUTHUA  OpraHu3ma  (OHTOreHe3a),
B3aMMOJICHCTBHSI T€HOB, T€TEPO3KCa, UCKYCCTBEHHOI'O 0TOOPA;

YMEHUE YCTaHABIIMBATh B3aUMOCBSI3M MEXKIy OpPraHOMJAMHM KIETKH U HX
(GYHKIHUSIMH, CTPOCHHEM KJICTOK pa3HBIX TKaHEW W WX QYHKIUSIMH, MEKIY
opraHamMu W CHCTEMaMH OpPTaHOB Yy pacTEHWH, JKMBOTHBIX M YEJIOBEKAa U WX
GYyHKIUSIMH, MEXIY CHCTEMaMH OPraHOB M WX (DYHKIUSMHU, MEXIY OSTalaMu
oOMeHa BENIECTB, ATarlaMu KJIETOYHOTO IMKJIA U KU3HEHHBIX ITUKIIOB OPTraHU3MOB,
sTanaMu 3MOPHUOHAIBHOTO Pa3BUTHS, TEHOTHUIOM WU (DEHOTUIIOM, (PECHOTHUIIOM H
(hakTopamu cpeibl 0OUTaHUS;

YMEHHUE BBISIBIISTh OTJIMYUTEIBHBIC MPU3HAKU JKUBBIX CHCTEM, B TOM YHCIIC
pacTeHUH, )KUBOTHBIX U YEJIOBEKA;

YMEHHE WCIOJb30BaTh COOTBETCTBYIONINE apPTryMEHTBI, OHOJIOTHYCCKYIO
TEPMUHOJIOTHIO ¥ CHUMBOJIMKY JIUIS JOKa3aTeIbCTBA POJCTBA OPTaHU3MOB PAa3HBIX
CUCTEMATUYECKUX TPYIITI,;

yYMEHHUE peniaTh OMOJIOTUYECKUE 3a[a41, BBISIBIISTH IPUYMHHO-CIICICTBEHHbBIC
CBSI3M MEXTY UCCICAYEMBIMU OMOJIOTMUSCKUMH TIPOLIECCAMHU U SIBJICHHUSMHU, JCJIaTh
BBIBOJIBI I TIPOTHO3BI HA OCHOBAHUY TIOJYYCHHBIX PE3YJIbTATOB;

YMEHHUE BBIMOITHATh JTAOOPATOPHBIE M TIPAKTUYECKHE PabOTHI, COOIIOAATH
npaBuiIa npu padboTe ¢ y4eOHbIM U 1a00paTOPHBIM 000PYAOBAHUEM;

YMEHUE BBIJIBUTATh TUIIOTE3bl, MPOBEPSATh HX OKCHEPUMEHTAIHHBIMU
cpenctBamu, GOPMYIUPYs IeJib HMCCIENOBaHUSA, AHAIMU3UPOBATH TOJYyYECHHbIE
pE3yNbTaThl U ACNIaTh BHIBOBL;

YMEHHE Y4YacTBOBaTh B Yy4EOHO-HUCCIIEIOBATENIbCKON paboTe Mo OMOoJIOruw,
HKOJIOTUU W MEIHUIIUHE, MPOBOJAMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOIIECTB, U
nyOJUYHO  TPENCTaBIsATH  IOJYyYEHHbIE  pe3yJbTaThl  HAa  YYCHUYECKHUX
KOH(epEeHIHSIX;

YMEHUE OIICHUBATh JTUYECKHUE aCIMEKThl COBPEMEHHBIX HCCIEIOBAaHUN B
o0nacT GMOJIOTUU U MEIUITMHBI (KJIOHWPOBAaHUE, UCKYCCTBEHHOE OTUIO0TBOPEHUE,
HaIPaBJICHHOE U3MEHEHUE TeHOMA U CO3JjaH1e TPAHCTEHHBIX OPTraHU3MOB);

YMEHHE OCYIIECTBIIATh OCO3HAHHBIM BBIOOP Oynymied mnpodecCuoHAIbHOM
NEATEbHOCTA B 00JlacTh OMOJOTUM, MEAUIMHBI, OMOTEXHOJOTUH, BETEPUHAPUU,
CEJIbCKOTO XO3SIMCTBA, MUIIEBON MPOMBIIUIEHHOCTH, YIIyOIATh MO3HABATEIbHbIN
MHTEpPEC, HAMIPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIONIEH npodeccuu u
OpOJODKEHHEe OWOJIOTMYECKOTO 00pa3oBaHWsT B OpraHU3alUsAX CPEIHEro
po¢eCCUOHAIBHOTO U BBICIIIETO 00pa30BaHUs.



[IpeameTHBIe pe3yNbTaThl OCBOCHUA ydueOHOTO Tpenmera «buonorus» B 11
Ks1acce JOJKHBI OTPAXKATh:

cOpPMHPOBAHHOCTh 3HAHUA O MECT€ W POJM OHOJIOTHHM B CHCTEME
€CTEeCTBEHHBIX HayK, B (OPMHUpPOBAHMH COBPEMEHHOW €CTEeCTBEHHO-HAYyYHOU
KapTUHBI MHpA, B TO3HAHUM 3aKOHOB IMPHUPOJAbl U PEIICHUH SKOJIOTHYECKUX
npoOJieM 4YeJIOBEYEeCTBAa, a TaKKe B PEIICHUU BOMPOCOB PALMOHAIBLHOIO
IPUPOOIIONIH30BaHUA, U B (OPMUPOBAHUM IIEHHOCTHOT'O OTHOIIECHUS K MPHUPOJIE,
OOLIECTBY, YEJIOBEKY, O BKJIAJE POCCUMCKUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B
pa3BuUTHE OUOJIOTUH;

YMEHUE BIIAJIETh CUCTEMOW OMOJOTMYECKHX 3HAaHWUM, KOTOpas BKIIOYAET
ONpEJENICHUs] W TOHMMAHHUE CYIIHOCTA OCHOBOIIOJATalOIMUX OHOJOTUYECKUX
TEPMUHOB M TOHSTHM (BHI, dKOcUcTeMa, Ouocdepa), OHONIOrHUYECKUE TEOPUU
(aBomononHas teopust Y. J[apBUHA, CUHTETUYECKAs TEOPHS HBOJIIOLUH), YUCHUS
(A. H. CeBepiioBa — 0 myTsiX U HampaiieHUsX 3Boionuu, B.M. Bepnaackoro — o
ouocdepe), 3akoHbl (reHeTuueckoro paBHoBecus Jx. Xapnu u B. BaiinOepra,
3apoabimieBoro cxoxacrea K. M. bapa), npaBuna (munumyma HO. JIubOuxa,
AKOJIOTMUECKON THUpaMuJibl 3HEpPruM), rumnotres3bl (runoreza «vupa PHK» V.
['unGepra);

YMEHHE  BJQJAE€Th  OCHOBHBIMM  METOJAMH  HAy4yHOro  ITO3HAHWUS,
UCIIOJIb3YEMbIMH B OMOJIOTHYECKUX MCCIICIOBAHUSIX KUBBIX 0OBEKTOB U IKOCUCTEM
(omucanue, u3MepeHue, HaOIIOJIEHUE, SKCIEPUMEHT), CIIOCOO0aMU BBISBJICHUS U
OLICHKH aHTPOIOT€HHBIX U3MEHEHUH B MIPUPO/IE;

YMEHUE BBIJICIATh CYIIECTBEHHBIE NPHU3HAKH: BHJIOB, OHOTEOIEHO30B,
AKOCUCTEM M Ouochepbl, CTAOMIM3UPYIOLIETO, ABMXKYLIETO M Pa3pbIBAIOIIETO
€CTECTBEHHOTO ot0opa, AJUIONaTPUYECKOTO U CUMITIaTPUYECKOTrO
BHUI000PA30BaHus, BIUSHUS JBIDKYIITUX CHJI SBOJIOIMU HA TEHO(OH I MOIMYIISIINH,
PUCTIOCOOJICHHOCTH OPTraHU3MOB K cpejie 0OUTaHus, YepeIOBaHMs HAIIPABJICHUIM
ABOJIIOIMH, KPYTOBOPOTA BEIIECTB U MOTOKA SHEPTUU B SKOCUCTEMAX;

YMEHUE YCTaHAaBIMBAaTh B3aUMOCBSA3M MEXAY IpOIEcCCaMu HBOJIIOLUH,
JBIKYUIMMHA CHJIaMH aHTPOIIOr€HEe3a, KOMIIOHEHTAMHU PAa3JIUYHBIX SKOCHUCTEM U
PUCTIOCOOJICHUSIMU K HUM OPTraHU3MOB;

YyMEHHUE  BBISIBJISATH  OTJIMUYMUTENIbHBICE  MPU3HAKK  JKUBBIX  CHUCTEM,
MPUCIIOCOOJICHHOCTh BHUJIOB K Cpelie OOUTaHUs, aOMOTUYECKUX U OUOTHYECKHUX
KOMIIOHEHTOB  JKOCHCTEM, B3aUMOCBSI3€H  OpraHM3MOB B  COOOIIECTBaXx,
AHTPOIIOIEHHBIX U3MEHEHNUN B DKOCUCTEMAX CBOECH MECTHOCTH;

YMEHUE MCIOJb30BaTh COOTBETCTBYIOIIME apPryMEHThI, OHOJIOIMYECKYIO
TEPMUHOJIOTHIO M CHUMBOJIMKY JJIs J0Ka3aTelIbCTBA POJICTBA OPraHM3MOB Pa3HBIX
CHUCTEMATUYECKUX TPYTI, B3aMMOCBSI31 OPTaHU3MOB U CPEIbl OOUTaHMUS, €TUHCTBA



YEJIOBEUECKUX pac, HEOOXOIMMOCTH COXPAaHEHHS MHOTrooOpasusi BHJIOB U
HKOCUCTEM KaK YCIIOBHUS COCYIIECTBOBAHUS MPUPOJIbI U YETOBEUECTBA;

yYMEHHUE peniaTb OMOJOTUYECKUE 3a[a41, BBISIBISTH IPUYMHHO-CIICICTBEHHBIC
CBSI3M MEXTY UCCIACAYEMBIMU OMOJIOTMUSCKUMH TIPOLIECCAMHU U SIBJICHHUSMHU, JC]IaTh
BBIBOJIBI I TIPOTHO3BI HA OCHOBAHUY TIOJYYCHHBIX PE3YyJIbTaTOB;

YMEHHUE BBIMOIHATh JTAOOPATOPHBIE M TPAKTUYECKHE PabOTHI, COOIIOAATH
npaBuiIa npu padboTe ¢ y4eOHbIM U J1a00paTOPHBIM 000PYAOBAHUEM;

YMEHHUE BBIJIBUTaTh THUIIOTE3bI, IMPOBEPATh HUX OSKCICPUMEHTAILHBIMU
cpenctBamu, (GOPMYIUPYS TIENb HCCICIOBAaHUSA, AaHAIM3UPOBATH TOJyYCHHBIE
PE3yNbTaThl U JACNIaTh BHIBOIBL;

YMEHHE Y4YacTBOBaTh B y4e€OHO-HCCIIEIOBATEIBCKON paboTe 1Mo OHOJIOTHH,
9KOJIOTUU W MEJUIIMHE, MPOBOJUMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIICCTB, W
myOJUYHO  TPEACTABIATH  TMOJYYCHHBIC  PE3yJbTaThl HA  YYCHUYECKHUX
KOH(DEPECHIHSIX;

YMEHHUE OIEHUBATh TMUIOTE3bl M TEOPUH O TMTPOUCXOXKICHUHU KU3HU, YEIOBEKA
M YEJIOBECYCCKUX pac, O MPUYHMHAX, TMOCICACTBUSAX M CIIOCO0ax MpEIOTBPAIICHUS
r100aIbHBIX U3MEHEHUM B Ouocdepe;

YMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBIOOp Oyaymied mpodecCHoHATLHON
JESTENBHOCTU B 00JIACTH OMOJIOTUH, SKOJIOTUH, PUPOIOTIONB30BAHMS, MEAUITUHBI,
OMOTEXHOJIOTHH, TICUXOJIOTHH, BETCPUHAPHH, CEILCKOTO XO35HCTBA, IHUIICBOM
MIPOMBIIIUICHHOCTH, YTIyOJATh TO3HABATEIbHBIM WHTEPEC, HAIpaBJICHHBIA Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYyMOIIEH mpodeccut U MPOAOHKCHHE
OMOJIOTUYECKOTO 00pa30BaHUs B OPTaHM3AIUSAX CPEAHEro MpodecCHOHAIBHOIO U
BBICIIIETO 00pa30BaHMs.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KosanuyectBo yacos JIEKTPOHHbBIE
HaumeHoBaHMe pa3ieioB U TeM (uudposbie)
No Kontpoa IIpakTnue
/ NMPOrpaMmbIl Bcero o0pa3oBarejibHbIE
n bHBIE PaGOTHI CKHe padoThl
pecypchbl
1 buonorusa xak Hayka 1 www.informika.ru
2 JKuBbIEe CHCTEMBI U UX U3YUYECHHE 2 www.informika.ru
3 buonorus kierku 0.5 www.informika.ru
4 XumMuyeckasi OpraHu3anus KIeTK! 10 www.informika.ru
5 Crtpoenue 1 QyHKIIMH KIETKH 8 2 www.informika.ru
OOMeH BelecTB 1 MPEeBpaIlCHIE ) ,
6 9 1 www.informika.ru
SHEPTUHU B KJIETKE
Hacnencreennas nuadopmanus u ) _
7 . 9 0.5 www.informika.ru
peanuzanus e€ B KJIETKE
JKM3HEHHBIN UMK KIETKA 6 1 www.informika.ru
CtpoeHue U GyHKIIUHA OpPraHU3MOB 17 1.5 www.informika.ru
10 Pa3zMHOXeHME U pa3BUTUE OPTaHU3MOB 8 1.5 www.informika.ru
I'eneruka — Hayka o ) ,
11 2 0.5 www.informika.ru
HACJIEACTBEHHOCTH ¥ H3MEHYUBOCTH
OpraHU3MOB
12 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH 10 1 www.informika.ru
13 3aKOHOMEPHOCTH U3MEHYMBOCTH 6 1 www.informika.ru
14 ['enetuka yenoBeka 3 0.5 www.informika.ru
15 Cenexnusi OpraHu3MOB 4 1 www.informika.ru
16 buoTtexHosorus U CHHTETHYECKAs 4 www.informika.ru
ouonorus
17 PesepBHOE Bpems 1 www.informika.ru




OBIIEE KOJIMYECTBO YACOB IIO [IPOTPAMME

102

13




11 KITACC

Kosan4yecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM (uudposbie)
Ne n/nn Kourtpoabhbie | IIpakrnueckue
NpOrpamMmbI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchbl

3apokJeHNe U pPa3BUTHE IBOJTIOLUOHHBIX . _

1 . 4 www.informika.ru
MpeJICTaBICHU B OMOJIOTHU

2 MUKpO3BOIIOLHNS U €€ PE3YJIbTATHI 14 2 www.informika.ru

3 MaxkpoaBontonus u €€ pe3ynbTaThl 6 www.informika.ru
[IpoucxoxaeHue 1 pa3BUTHE KU3HA HA . :

4 P P 15 1.5 www.informika.ru
3emie

5 [IpoucxoxaeHue yeaoBeKa — aHTPOIIOTeHE3 10 1 www.informika.ru
DKOJIOTHSI — HayKa O B3aUMOOTHOILIEHUSAX

6 OPraHu3MOB M HaJOPTraHU3MEHHBIX CUCTEM 3 0.5 www.informika.ru
C OKpY>Karollen cpeaoit
Opranu3msl 1 cpeia OOUTaHUS 1.5 www.informika.ru
DKOJIOTHSI BUIOB U MOMYJISAINAN 0.5 www.informika.ru
DKOJIOTHS COOOIIECTB. DKOIOTUYECKUE ) ,

9 B 12 0.5 www.informika.ru
CUCTEMBI

10 Bbuocdepa — rimobanbHas sKocucrema 6 www.informika.ru

11 Yenoek u OKpyxaromas cpena www.informika.ru

12 PesepBHOE Bpems 8 www.informika.ru

OBUIEE KOJIMYECTBO YACOB IIO ITPOT'PAMME 102 0 7.5







IHOYPOYHOE IIVTAHUPOBAHUME

10 KIIACC
KonnyecTBo yacos DJIEKTPOHHBI
Ne Tema ypoka Kontpou IIpakTnue Aara e miposkie
Be u3y4| oOpa3zoBaTeibHbIE
w/n ero bHbIE PadoThI CKHe padoThl CHUSE pecypebi
1 Buosnorus xak KOMIIJIEKCHas HayKa U i WWW.Nsu.ru
KaK 4acTb COBPEMEHHOT0 00I1ecTBa
2 JKuBble cucTeMbI U UX CBOWCTBA 1 WWw.nsu.ru
VYpoBHeBast opraHu3aLus KUBBIX 1 WWW.nsu.ru
CUCTEM
4 HcTopus OTKpBITUS U U3YYEHUS i WWW.Nsu.ru
kietku. Kierounas reopust
Meto1bl MONEKYIAPHON U Wwww.nsu.ru
KJeTouHoi 6uonoruu. [IpakTuyeckast
5| Ppadora 1 0.5
«3ydyenne MeTo10B
KJIETOYHOU OMOJIOTUHN
(xpomarorpadus, 3nexTpodopes,
nuddepeHnraibHoe
ueHtpudyruponanue, [1LP)»
6 XUMUYECKUI COCTaB KIIETKU 1 WwWw.nsu.ru
. MuHepanbHble BEIECTBA KIETKH, UX 1 WWW.Nsu.ru
Ouosoruueckas poib
Opranuyeckue BelecTBa KIETKU WWW.Nsu.ru
gl — oenku. Jlaboparopnas pabota | 0.5
«O6HapykeHHe OeTKOB C MOMOIIBIO '
Ka4eCTBEHHBIX PEAKLIUiD
9 CoiicTBa, Knaccupukanys u i WWW.nsu.ru

byHKIMH OeNKOoB




10

Opl" AHUYCCKHUEC BCIICCTBA KICTKHU —
YTJI€BOABI

www.nsu.ru

11

Opl" AHNYCCKHUE BCIICCTBA KICTKHU —
JINTIN IBI

www.nsu.ru

12

Hyxneunossie kucnorsl. JJHK n PHK.
JlabopaTtopHas pabota «McciaenoBanme
HYKJICMHOBBIX KHCJIOT, BBIJICIICHHBIX U3
KJIETOK Pa3IUYHBIX OPraHU3MOB)

0.5

www.nsu.ru

13

Crtpoenue u pynkuuu ATO. [Ipyrue
Hykneosuarpugocharsr (HTD)

www.nsu.ru

14

CexsenupoBanue JJHK. Metomabl
T€HOMUKH, TPAHCKPUTITOMHKH,
MIPOTEOMHKH

www.nsu.ru

15

MeToapl CTPYKTYpHOU OHOIOTHH

WWw.nsu.ru

16

THIbI KJIETOK. HpOKapI/IOTI/I‘-ICCKaH KJICTKa

www.nsu.ru

17

CtpoeHue 3yKapruOTHIECKON KIETKH.
[IpaxTuyeckas padora «M3ydyeHue
CBOMCTB KJICTOYHOU MEMOpaHbI»

0.5

www.nsu.ru

18

[ToBepXHOCTHBIN anmnapar KJIETKH

www.nsu.ru

19

OnHoMeMOpaHHbIE OPTaHOUIBI KJIETKH.
[IpakTruueckas padota «3yueHne
ABVKCHUSA HUTOINIA3Mbl B PACTUTCIIBHBIX
KJIETKax»

0.5

www.nsu.ru

20

[TosyaBTOHOMHBIE OpraHOUbI KIETKU:
MHUTOXOHJIpHUH, TIacTUbl. JlabopaTopHast
pabora «MccnenoBanue miazMonsa u
JETUIa3MOJIN3a B PACTUTENIBHBIX KIETKaX)»

0.5

www.nsu.ru

21

HCM€M6paHHHe OpraHOUAbI KIICTKH

WWWw.nsu.ru




22

Crpoenue u pyHKIUM Aapa

www.nsu.ru

23

CpaBHuUTENIbHAS XapaKTEPUCTHKA KIETOK
sykapuort. JlabopaTopHas pabora
«3ydyeHue cTpoeHus KJIETOK pa3iIu4HbIX
OPTraHU3MOBY»

0.5

WWWw.nsu.ru

24

ACCUMUIISIIIAS ¥ TUCCUMILTSATINS — JBE
CTOPOHBI MeTaboam3Ma. THIbl oOMeHa
BemecTB. JlabopaTopHas pabora
«/3yueHne KaTaIMTUIECKOW aKTUBHOCTH
dbepMeHTOB (Ha MpUMepe aMHIIas3bl WK
KaTanas3bl)»

www.nsu.ru

25

DepMEHTaTUBHBIN XapaKTep PeaKUil
KJIeTouHoro Metabonusma. JlabopatopHas
pabota «M3ydyeHue GpepMEeHTaTUBHOTO
pacIuenIeHus NepOKCUaa BOAOPOIa B
PACTUTENBHBIX U )KUBOTHBIX KJIETKaX»

0.5

www.nsu.ru

26

benku-akTuBaTOpBl U OEJIKU-UHIMOUTOPBI

www.nsu.ru

27

ABTOTpO(HBIN THIT 0OMEHA BEIIECTB

www.nsu.ru

28

dotocunTes

WWw.nsu.ru

29

Xemocunres. JlabopartopHas paboTa
«CpaBHeHHe npolieccoB (poTocuHTE3a U
XEMOCHHTE3a

0.5

www.nsu.ru

30

AHa’poOHbIe OpraHu3Mbl. Bus
opoxenusi. JlaboparopHas pabora
«CpaBHeHHE MPOLIECCOB OPOKEHUS U
TIBIXaHHSD)

www.nsu.ru

31

AdpOOHBIC OPTaHU3MBI. JTaITbI
SHEPreTHYeCcKOro 0OMeHa

www.nsu.ru




OHeprust MEMOPaHHOTO TPAJUEHTA Www.nsu.ru
32 npotoHoB. Cunre3 AT®: padota
npoToHHON AT®-cuHTAa3BI
33 Peakuum MatpuyHOro cMHTE3a www.nsu.ru
34 Tpa"CcKkpunuMs — MAaTPUYHBIA CUHTE3 Www.nsu.ru
PHK
35 Tpaucnsauus u e€ 3Tamnbl Www.nsu.ru
16 KonupoBanue amunokucior. Poib Www.nsu.ru
pubocoM B OMocuHTE3€e Oeka
37 Opranuzanus reHoma y IpoKapuor 1 Www.nsu.ru
JyKapHoT
18 MounekynsipHble MEXaHU3MBbI 3KCIIPECCUN WwWw.nsu.ru
TE€HOB Y 3YKapUOT
Bupycel — HeksieTouHble (POpMBI KU3HU Www.nsu.ru
39 U obnuratHele mapa3uThl. [IpakTnueckas 0.5
pabota «CozaHne MOJeN BUpycCay
40 Bupycnbie 3a001eBaHus YeI0BeKa, Www.nsu.ru
JKUBOTHBIX, PACTCHUI
A1 HanorexHnonoruu B 6MOJI0TUN U Www.nsu.ru
MEIULIHE
42 JKU3HEeHHBIN UKIT KIETKU wWww.nsu.ru
43 Marpuusnsiii cuare3 JJHK www.nsu.ru
Xpomocowmsl. JlaboparopHast paboTa WwWWw.nsu.ru
44 «3yyeHne XxpoMoCOM Ha FTOTOBBIX 0.5
MUKpOIpenapaTax»
45 JleneHue KIEeTKU — MHUTO3 www.nsu.ru
46 Tunsl kieTok. KapruoknHes U HUTOKUHES. 0.5 WWW.Nsu.ru

JlaGoparopnas pabota «Habnronenue




MUTO3a B KJIETKaX KOHYMKA KOpEIIKa JTyKa
(Ha TOTOBBIX MUKPOTIpEIapaTax)»

47 Perynsnus »KM3HEHHOTO LIUKJIA KIETOK Www.nsu.ru
48 Opraamus3M Kak equHOE 1eI0e Www.nsu.ru
49 Tkanu pacrenuii. JJaboparopnas padora 0.5 www.nsu.ru
«M3yueHne TKaHel pacTeHUIN» '
TKaHU )KMBOTHBIX U YEJIOBEKA. Www.nsu.ru
50 JlaGopartopHas pabota «3yueHue TkaHei 0.5
KUBOTHBIX)
Opranel. CucTeMBl OpraHoB. www.nsu.ru
51 JlaboparopHas pabota «3yueHnue 0.5
OpraHoOB LIBETKOBOT'O PAaCTCHUS
52 Ornopa Tena opraHu3MoB www.nsu.ru
53 JIBrm>KeHrEe OpraHu3mMoB Www.nsu.ru
54 [Iutanue opraHu3mMoB www.nsu.ru
55 [IuTanne MO3BOHOYHBIX KUBOTHBIX. Www.nsu.ru
[InmeBapuTenbHas cucTeMa 4eaoBeKa
56 Jlprxanue opraHu3mMoB Www.nsu.ru
57 JIpIXaHue M0O3BOHOYHBIX )KMBOTHBIX U Www.nsu.ru
YyesoBeKa
58 TpaHcnopT BELECTB y OPraHU3MOB www.nsu.ru
59 KpoBeHocHas cuctema o3BOHOUHBIX WWw.nsu.ru
YKUBOTHBIX U YeJIOBEKa
60 Brinenenue y opranuzMoB WwWw.nsu.ru
61 3anmTa y OpraHu3MOB WWW.Nnsu.ru
62 NMMyHHast cucreMa 4enoBeka Www.nsu.ru




PaznpaxxumMocTb U peryssius y

www.nsu.ru

63
OpraHu3MOB
64 I'yMopanbHas perynsius U SHIOKpUHHAS Www.nsu.ru
CUCTEMa KUBOTHBIX U YeJIOBEKa
65 DopMBbI pa3MHOKEHUSI OPTaHU3MOB Www.nsu.ru
66 [TonoBoe pazMHOKEHUE WWW.Nsu.ru
67 Meiios Www.nsu.ru
["ameTorenes. OOpa3oBaHNEe U Pa3BUTHE WWW.Nnsu.ru
68 MOJIOBBIX KJIeTOK. JlabopaTopHas pabota 0.5
«/3yuenune cTpoeHHs MOJIOBBIX KIETOK Ha '
TOTOBBIX MUKpOIpenapaTax»
69 WuauBuayanbHOE pa3BUTHE OPraHU3MOB WWW.Nsu.ru
— OHTOTEHE3
70 3akiagka OpraHoB U TKaHEH U3 Www.nsu.ru
3apOJIBIILIEBbIX JTUCTKOB
Poct u pa3zButue KUBOTHBIX. Www.nsu.ru
71 JlabopartopHas paboTa «BrlsiBieHue 0.5
MPU3HAKOB CXO/ICTBA 3apOIbIIIeH
MO3BOHOYHBIX KUBOTHBIX)
Pa3mHoOXeHue u pa3BUTHE PACTEHUH. Www.nsu.ru
7 JlaGopatopHas pabota «CtpoeHue 0.5
OpPTraHOB Pa3MHOKEHUS BBICIIIUX
pacTeHuin)
7 HcTopusi cTaHOBICHUS U pa3BUTHUS Www.nsu.ru
TeHETUKH KaK HAyKU
74 OcHOBHBIE IOHATHUS U CUMBOJIBI 0.5 Www.nsu.ru

renetuku. JlabopaTopnas pabora




«/Ipo3oduina kak 00bEKT TeHETUYECKUX

HUCCIIEIOBAHUI
3aKOHOMEPHOCTHU HACJIEAOBAHUS WWW.Nnsu.ru
npu3HaKoB. MoHOTHOpUAHOE
75 ckpemuBanue. [Ipaktuueckas pabota 1 0.5
"H3y4yeHue pe3ysibTaToB '
MOHOTHOPHIHOTO CKPEIIUBAHUS Y
npo3o¢puisr”
76 [{uTonornyeckue OCHOBBI | WWww.nsu.ru
MOHOTHOPHIHOTO CKPEIINBAHUS
77 AHan3upylolee CKpelBaHme. 1 www.nsu.ru
Henonnoe nomuHupoBanue
JlurubpuHoe cKpenyBaHue. www.nsu.ru
73 [IpakTuyeckas padora «M3yuenue 1 0.5
pe3yJIbTaTOB TUTHOPHTHOTO '
CKpEILIUBaHUS Y APO30(PUITBI)
79 [{uTonornveckue OCHOBBI TUTHOPHTHOTO | Www.nsu.ru
CKpEIIMBaHUs
80 CuensieHHOE HaclieIOBaHUE TTPU3HAKOB 1 www.nsu.ru
81 XpOMOCOMHasI TEOPUS HACIIECTBEHHOCTH 1 www.nsu.ru
82 I'eneTuka nosna 1 WWW.nsu.ru
&3 I'enoTHm Kak 11€710CTHASA CUCTEMA 1 www.nsu.ru
24 I'eneTndeckuii KOHTPOJIb Pa3BUTHUSA 1 Www.nsu.ru
pacTeHuM, >KUBOTHBIX U YEIIOBEKA
25 N3MeHYHnBOCTh MTPU3HAKOB. BHibl | WWW.Nnsu.ru
W3MEHYUBOCTH
86 MoaudukanroHHass K3MEHYUBOCTh 1 WWW.nsu.ru




87

BapuanuonHslii ps 1 BapuanuoHHast
kpuBas. JlabopaTopHas pabora
«HMccnenoBanue 3aKOHOMEPHOCTEN
MOIU(PHUKAITMOHHON H3MEHYHBOCTH.
[TocTpoeHne BapHallmOHHOTO psijia U
BApUALIMOHHOU KPUBOW»

0.5

www.nsu.ru

88

I'eHOoTHIIMUECKAsA N3MEHUYNBOCTb.
KomOuHaTtuBHAas H3MEHUYMBOCTD

WWw.nsu.ru

89

MyTannoHHast U3MEHYMBOCTD.
[IpakTuyeckas pabora «MyTtanuu y
Ipo30(uibl (Ha TOTOBBIX
MUKpOIpernaparax)»

0.5

WWWw.nsu.ru

90

3aKOHOM€pHOCTI/I MYTAallUOHHOTI'O
mpomnecca. OIHUTeHEeTUKA U SITUTSHOMHUKA

www.nsu.ru

91

I'enernka yenoseka. [IpakTuueckas
pabora «CocraBiieHHE U aHAIU3
POAOCTOBHOIN

0.5

www.nsu.ru

92

MeTtoapl MEUIIMHCKON T€HETUKHU

www.nsu.ru

93

3HayeHNEe MEIUIIMHCKON TCHETUKHU B
HpCIIOTBpaHleHI/II/I " JICHCHHUU
TeHETHYECKHUX 3a001€BaHUI YEIOBEKA

WWw.nsu.ru

94

OCHOBHBIE TIOHATHSI CEJIEKLUH.
JlaGopatophas pabota «3yueHue copToB
KYJITYPHBIX PACTEHUH U MIOPOJ
JIOMAIITHUX KUBOTHBIX»

0.5

www.nsu.ru

95

MeTto/ibI CeeKIIMOHHOM paboTHI.
JlabopaTtopHas padora «3yuenue
METO/IOB CENIEKIIMH PACTEHUI»

0.5

WWWw.nsu.ru




JloCTIKEHMsI CeNeKIMU PAaCTeHUN U Www.nsu.ru
96 *HUBOTHBIX. [IpakTnueckas padora 1
«IIpuBUBKa pacTeHU»
97 CoxpaHeHne, U3y4eHHe U UCTIOIb30BaHUE | Www.nsu.ru
TCHETHYECKUX PECYPCOB
BruoTtexHonorus kak Hayka v OTpacib WWW.Nsu.ru
98 npousBojcTBa. [Ipaktuyeckas pabora 1 0.5
«3ydyeHne 0o0bEeKTOB OMOTEXHOJIOTHUI
99 OcHOBHBIE HAPaBICHUS] CHHTETUIECKOU | WWW.Nsu.ru
Ouonorun
100 XpOMOCOMHas U T€HHasl HH)KEHEPHUs 1 WwWw.nsu.ru
101 MenunHckre 6MOTEXHOIOTHH 1 WWW.Nsu.ru
102 PesepsHblit ypok. I1oBTOpeHue, 1 www.nsu.ru
000011IeHHE, CHUCTEMATH3aIMs 3HAHNUH
OBIIEE KOJIMYECTBO YACOB I10 102 135

I[TPOTPAMME




11 KITACC

KoJsn4yecTBo yacoB JIeKTPOHHbIE
No aTra
n/n Tema ypora Bcero Kourporbueie | - Tpaxtitieckue fd[r;ytleﬂnﬂ :)I;I[()bal;zizlreenbﬂme
padoThI padoThI pecypess

1 OBontonronHas Teopust Y. Jlapsuna 1 WWW.Nsu.ru

) JBrKyIIKe CUIIbI 3BOJIIOIIMU BUIOB 110 Y. 1 WWW.NSU.ru
HapBuny

3 boprba 3a cymecTBoBaHue, 1 WWW.NSuU.ru
€CTECTBEHHBII U UCKYCCTBEHHBINH 0TOOp

4 DopMUPOBAHHE CUHTETUYECKON TEOPHH | WWW.Nsu.ru
SBOJIFOLIUHN

5 OTansl 3BOJIIOIMOHHOTO TPoIiecca: | WWW.Nsu.ru
MUKPOASBOJIIOLHUS U MaKPOIBOIIOLUS

6 [Tonynauust — 35eMeHTapHas eIuHULA | WWW.NSuU.ru
HBOJTIOIINH
3aKOH T€HeTUYECKOro paBHoBecHus JIK. WWW.NSuU.ru
Xapau, B. BaiinOepra. JlabopaTopHas

/ pabota «BrIsSiBIEeHHE HU3MEHUUBOCTH Y ! 0.5
0co0ell 0ITHOr'O BHIA)»

8 DnemeHTapHbIe (PAKTOPHI IBOTFOIIH 1 WWW.NSsuU.ru

9 Dddekt ocnoBarens. Ihdext 1 WWW.NSuU.ru
OYTBLUTOYHOTO TOPIIBIIIKA

10 Murpanuu. M30auuu nomyJisiui: | WWW.Nsu.ru
reorpaduueckas, OMoIOrHIecKast

1 EcrecTBeHHbIi 0TOOp — HanpaBiIsIOIIUI 1 WWW.Nsu.ru
(bakTop IBOIOIUHN




12

[TonoBoit oT60p

WWW.Nsu.ru

13

[Tprcnoco0IeHHOCTh OPTaHU3MOB KaK
pe3yIbTaT MHUKPOIBOJFOIIHH.
JlabopaTtopHas pabora «3yuenue
apoMop(O30B ¥ UIAHOAAANITAIIAN Y
pacTEeHHH U )KUBOTHBIX)»

0.5

WWW.Nsu.ru

14

[Tpumeps! npucnocoOaeHu y
OpraHu3MoB: Mop(osorniyeckue,
du3nonornyeckne, OMOXUMHYECKHE,
noseneHuyeckue. JlaboparopHas paborta
«IIpucnocobneHns OpraHu3MoB U UX
OTHOCHTEINbHAs! LIEJIECO00PA3HOCTDY

0.5

WWW.Nsu.ru

15

Bup, ero kpurepuu u CTpyKTypa.
JlaGopatopHas pabota «CpaBHEeHUE
BUIOB IO MOP(OJIOTHYECKOMY
KPUTEPHUIO»

0.5

WWw.nsu.ru

16

Crtpykrypa BUIa

WWW.Nsu.ru

17

Bunoobpa3oBanue kak pe3ysbTar
MHKPOIBOITOIHA

WWWw.nsu.ru

18

CBs13b MHKPO3BOJIFOINU U
SIIUACMHUOJIOT NN

WWW.Nsu.ru

19

Maxkpossomtonus. [TaneonTonornueckue
METO/Ibl U3YUYECHHMSI DBOTIOLUU

WWw.nsu.ru

20

Buoreorpaduyueckue METOIBI U3YICHUS
SBOJIIOLIMU

WWWw.nsu.ru

21

OMOPHOIOrHUECKUE U CPAaBHUTEIBHO-
MOP(OJIOTHYECKIE METOJIbl U3YUYCHHUS
9BOJTIOLNH

WWW.Nsu.ru




MOJ'ICI(y'J'I}IpHO-FeHCTI/I‘{eCKI/Ie,

WWW.Nsu.ru

22 OMOXHMMHUYECKHE U MaTeEMaTHUSCKUE
METO/Ibl U3YUYEHUS IBOJTIOIIUU

23 OO61re 3aKOHOMEPHOCTH SBOJIOLIUU WWW.Nsu.ru

24 AlanTvBHAs pajuaIus. WWW.Nsu.ru
HepaBHOMEpPHOCTH TEMIIOB 3BOJIOIIUN

’5 Hay4nbple THTIOTE3BI MPOUCXOKICHUS WWW.NSu.ru
JKM3HHU Ha 3emiie

%6 JloHayuyHbIe TpECTaBICHUS O WWW.NSU.ru
3apOKACHUH )KU3HU

7 OcCHOBHBIE 3Tallbl HEOPTaHUYECKON WWW.NSU.ru
SBOJIIOIUHN

28 ['unore3sl 3apoxKACHUS )KU3HU WWW.Nsu.ru
Uctopusa 3emiin 1 METOBI €€ N3YUCHUS. WWW.Nsu.ru

29 JlaGopaTtopHas pabora «M3yuenue u 0
OIMCAHNE UCKOIIAEMBIX OCTATKOB o
JIPEBHUX OPTaHU3MOBY

30 HauanbHbie 3Tanbl OpraHunyecKoi WWW.Nsu.ru
SBOJIIOIUN

31 OBOIIOLUS 3YKapUOT WWW.NsuU.ru
OCHOBHBIC ATaIThbl BOJIFOLIHH WWW.Nsu.ru

0 pactutenbHoro mupa. [Ipakrtuueckas 0.5
pabota «M3yyenue ocobeHHOCTEI '
CTPOCHHUS PACTEHUN PA3HBIX OTIECIOBY

3 OCHOBHBIE ATaITbI YBOIIOIUHN JKUBOTHOTO WWW.NSu.ru

MHpa




SBOHIOLII/IH JKHNBOTHBIX. HpaKTI/I‘-ICCKa}I

WWW.Nsu.ru

34 pabota «3yuenue ocoOeHHOCTEH 0.5
CTPOEHHUS MO3BOHOYHBIX KUBOTHBIX)»

35 PasButue xu3HU Ha 3eMIie 1Mo 3paM U WWW.NSU.ru
neproaam

36 MaccoBblie BEIMUpaHUS — WWW.Nsu.ru
HKOJIOTUYECKHE KPU3UCHI MPOIILJIOTO

37 CoBpeMEHHBIN IKOJOTUYECKUNA KPU3HC, WWW.Nsu.ru
€ro 0COOEHHOCTH

18 CoBpeMeHHasl CHCTeMa OPTraHUYEeCKOTO WWW.Nsu.ru
Mupa

39 OCHOBHBIE CUCTEMATUYECKUE TPYIIITHI WWW.NSu.ru
OpraHu3MOB

40 AHTpONOJIOTUSI — HayKa O YEJIOBEKE WWW.Nsu.ru

A1 Pa3BuTue npeacraBieHuit o WWW.Nsu.ru
MIPOUCXOXKICHUH YeIOBEKa
MecTo 4esioBeKa B CHCTEME WWW.Nsu.ru
opranudeckoro mupa. JlaboparopHas

42 pabota «3yuenue ocoGeHHOCTEH 0.5
CTPOCHHUS CKEJIeTa YeJIOBEKa, CBSI3aHHBIX
C TIPSIMOXOKICHUEM

43 JBY>KyIliMe CHJIbl aHTPOTIOTEHE3A WWW.Nsu.ru

44 CooTHollleHHe ONOJIOTHYECKUX U WWW.NSU.ru
COIMATBHBIX (haKTOPOB B aHTPOIIOTCHE3E

45 OCHOBHbIE CTaIMM AHTPOIIOTEHE3a WWW.Nsu.ru

46 ITaneoreneTrnka 1 najieoreHOMHKa WWW.Nsu.ru

47 DBOJIIOIHUS COBPEMEHHOTO Y€JIOBEKa WWW.Nsu.ru




48

Yenoseyeckue pacel. [Ipaktrnueckas
pabota «/3yueHue sKOIOrHIeCKUX
aJarnTannii YeJoBeEKa)

0.5

WWW.Nsu.ru

49

MeXTUCIUTUIMHAPHBIE METOIBI
AHTPOMOJIOTUHN

WWW.Nsu.ru

50

3ap0)KI[€HI/I€ " pa3BHUTUC S3KOJIOTUU

WWw.nsu.ru

51

Mertons! sxonoruu. JlabopaTopHas
pabota «/3y4eHne MeTo10B
IKOJOTUYECKUX HCCIIETOBAHII

0.5

WWW.Nsu.ru

52

3HayeHne SKOJIOTHYECKUX 3HAHUN IS
YyeJIoBeKa

WWW.Nsu.ru

53

DKojoruueckure GpakTopbl

WWW.Nsu.ru

54

Abuotnueckue Gaxktopbl. CBeT Kak
sKkosiornyeckuit ¢pakrop. JlaboparopHas
pabota «BpIsiBIIeHHE TPUCTTOCOOIECHUI
OpPTraHU3MOB K BIUSHHIO CBETa»

0.5

WWw.nsu.ru

55

Abuotnyeckue dakropsl. Temmneparypa
KaK 9KOJIOTUYECKHH (akTop.
JlabopaTopHas pabota «BrisiBieHHE
MIPUCTIOCOOJICHUI OPraHN3MOB K
BIIMSIHUIO TEMIIEPATypPbD)

0.5

WWwWw.nsu.ru

56

AbGuotndeckue dakTopsl. BrnaxHOCTh Kak
sKoJyoruueckuii gpaxrop. JlaboparopHas
pabota « AHaTOMUYECKHE OCOOEHHOCTH
pacTeHUM U3 pa3HbIX MECT OOUTAHUS)

0.5

WWW.Nsu.ru

57

Cpenpl oOuTaHHs OPraHU3MOB

WWw.nsu.ru

58

buonornyeckne puTMsl

WWW.Nsu.ru

59

Kuznennsle popMbI OpraHU3MOB

WWW.Nsu.ru




60 buoTtnueckue paxkropsl WWW.NSU.ru

3HayeHne OMOTUYECKUX B3aUMOAEHCTBUN WWW.Nsu.ru
61 JUISl CYILIECTBOBAHUSI OPraHU3MOB B CpeJie

o0OuTaHus
6 DKOJIOTHUECKUE XapaKTEPUCTUKHI WWW.NSuU.ru

MOy JISIITUH

OCHOBHBIE TTOKA3aTEIN MOMYJISIUH: WWW.NSu.ru
63 YHUCJICHHOCTD, IJIOTHOCTh, BO3PACTHAS U

M0JIOBAsI CTPYKTYypa

OCHOBHBIE TIOKA3aTEU TOMYJISAINN: WWW.Nsu.ru
64 POXKJ1a€MOCTh, IPUPOCT, TEMII POCTA,

CMEPTHOCTh, MUTPAITUU
65 DKoJIOrHYecKasi CTpyKTypa HMOIMyJISILIUU WWW.NSU.ru
66 JluHaMuyKa TOMyJISIUY U €€ perysius WWW.NsuU.ru
67 KpuBbie pocTta YUCACHHOCTH MOITYJISIIUH. WWW.Nsu.ru

KpuBble BEKUBaHUS

DKoJIoruuecKkas HHIIa BHA. WWW.NSU.ru
68 JlaGopaTopHas pabota 0.5

«IIpucnocobneHust ceMsiH pacTeHUH K '

paccesieHuIo»
69 Bup xak cucrema nomyJsisiuii WWW.Nsu.ru
70 3aKOHOMEPHOCTH MOBEJCHUS U MUTpAIUi WWW.NSsuU.ru

JKMBOTHBIX
71 Co00111€CTBO OPraHU3MOB — OHOIIEHO3 WWW.NSuU.ru
72 DKocHcTeMa KaK OTKpbITas cUcTemMa WWW.Nsu.ru
7 KpyroBopor BeliecTB 1 MOTOK SHEPTUHU B WWW.Nsu.ru

JKOCUCTEMC

74

OCHOBHBIE TTOKA3aTEIN YKOCUCTEMBI

WWW.Nsu.ru




75 DKOJIOTHYECKUE TUPAMU/IBI WWW.Nsu.ru
76 N3menenust cooOIIEeCTB — CyKIIECCUU WWW.Nsu.ru
[TpupoaHbIe 5KOCUCTEMBI. DKOCUCTEMBI WWW.Nsu.ru
77 03€ep M peK. DKOCUCTEMBI MOpEHN U
OKEaHOB
73 [TpupoaHbIe 3KOCUCTEMBI. DKOCUCTEMBI WWW.Nsu.ru
TYHJp, JIECOB, CTEIEH, ITyCTHIHb
79 AHTPOTIOTEHHBIE IKOCUCTEMBI WWW.NsuU.ru
Ypboakocucremsr. [Ipaktudeckast pabota WWW.Nsu.ru
80 «3y4yenue u onucanue 0.5
ypOO3IKOCHUCTEMBI»
3aKkOHOMEPHOCTH (HOPMHUPOBAHHUS WWW.Nsu.ru
81 OCHOBHBIX B3aMMOJICHCTBUI OPraHN3MOB
B DKOCHCTEMaxX
MexaHu3Mbl BO3ACHCTBUS 3arpsI3HEHUI WWW.Nsu.ru
20 Pa3HBIX TUIIOB Ha CyOOpraHM3MEHHOM,
OpPTaHU3MEHHOM, TIOIYJISIIHOHHOM U
9KOCUCTEMHOM YPOBHSAX
23 buocdepa — obmenanerapHas WWW.NSuU.ru
o0oJiouka 3emiu
84 VYuenue B. U. Bepnanckoro o 6uochepe WWW.NSuU.ru
85 3aKOHOMEPHOCTH CYIIECTBOBAHUS WWW.Nsu.ru
ourocdepsl
26 KpyroBopoTsI BemiecTs u WWW.Nsu.ru
OMOTeOXMMHUECKHUE IUKITBI
%7 3oHanbHOCTH OMocdepsl. OCHOBHBIE WWW.NSuU.ru
OMOMBI CyIIH
88 VYcroitunBocTh OMOChepsl WWW.NSuU.ru




89 DKOJIOTHYECKUE KPU3HUCHI U UX MPUUUHBI 1 WWW.NSsuU.ru

90 BosneiictBue genoBeka Ha Gnochepy 1 WWW.Nsu.ru

o1 AHTpPOIMOreHHOE BO3/ICHCTBUE HA | WWW.Nsu.ru
pacTUTENBHBIN U JKUBOTHBINA MUP

92 Oxpana npupozabl 1 WWW.NSuU.ru

93 OCHOBHBIE IPUHITUTIBI YCTOHYHBOTO 1 WWW.NSU.ru
pa3BUTHS YEIIOBEUECTBA U MPUPOJIBI
ParnmonansHOE MPUPOIONIONB30BaHUE U WWW.NSU.ru

94 coXpaHeHHe OMOJIOTMYEeCKOTO 1
pa3HooOpasus 3emiu

95 O06006menue mo Teme « MUKPOIBOTIOLUS 1 WWW.NSsuU.ru
U e€ pe3yNbTaThD»

9% O06006mieHne o Teme «MaKpo3BOIIOIHUS 1 WWW.NSsu.ru
u e€ pe3yJIbTaThl»

97 O6006menue o Teme «IIpoucxoxaeHue u 1 WWW.NsuU.ru
pa3BUTHE )XKU3HU HA 3eMIie»

08 O606menue o teme «IIpoucxoxaenue 1 WWW.NSsuU.ru
YeNI0BEKa — aHTPOIMIOTEHE3)»

99 O06o06meHue 1mo Teme «IKOJIO0THs — HayKa I WWW.NSuU.ru
0 B3aUMOOTHOIICHUSIX OPTaHIU3MOBY

100 O606mienue mo Teme «OpraHu3mbl U 1 WWW.NSU.ru
cpema oOuTaHUs

101 O06006111eH1E TT0 TEME «DKOJIOTHS BUIOB U WWW.NSu.ru
MOy JIALINI !

102 O606menue o teme «buochepa — 1 WWW.NSu.ru
riaobanbHast SKOCHCTEMAY

OBUIEE KOJIMYECTBO HACOB I1O 102 75

I[TPOTPAMME







IMPOBEPSIEMBIE HA EI'D 110 BUOJIOI'M TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IPOTPAMMBI CPEJHETO OBILIEI'O OBPA3OBAHUS

Kon

nposepsie
MOTo
TpeOOBaHHUSA

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM pe3yJbTaTaM
0CBOEHHSI OCHOBHOM 00pa30BaTe/ILHOI MPOrpaMMbl CpeIHEro

0011ero o6pa3oBaHus

CchopMupoBaHHOCTh 3HAHMM O MecTe W pPOJIM OHOJOTMU B
CHCTEME eCTECTBEHHBIX HayK, B (OPMHUpPOBAHHUHM COBPEMEHHOM
€CTeCTBEHHOHAYYHOH KapTUHBI MUPA, B MO3HAHUU 3aKOHOB IPHPOIBI
M peIIeHHHM  OJKM3HEHHO  BAXHBIX  COIMAIbHO-ITUYECKUX,
HIKOHOMHYECKHX, SKOJIOTUIECKUX MPOOJIEM YEIIOBEUECTBa, a TAKXKE B
pELICHUH BOIPOCOB  PALMOHAIBHOTO HPUPOAONOIb30BAHUS, B
(GOpMHPOBAHNU IIEHHOCTHOTO OTHOIICHHS K TPHPOJE, OOIIECTBY,
YeJI0BEKY; O BKJIA/Ie POCCHICKUX U 3apyOEKHBIX yUEHBIX — OUOJIOTOB

B pa3BUTHUC ouoyiorun

Branenue cuctemoii 3HaHU 00 OCHOBHBIX METOJaX HAYYHOTO
MIO3HAHUS, UCTIOJIb3YEMBIX B OMOJIOTMYECKUX HUCCIICAOBAHUIX KUBBIX
O00BEKTOB M SKOCHCTEM (ONMCaHUE, W3MEpEeHHUe, IPOBEICHUE
HaOJIro/IeHui); crmocoO0aMu BBISBICHHS M OIEHKH aHTPOIIOT€HHBIX
U3MEHEHUH B IPUPOJIE.

Ymenne BBIJIBUTATh THITOTE3HI, MIPOBEPATH 1754
HKCIIEPUMEHTAIbHBIMU CpeICTBaMH, bopmynHpys eJb
UCCIICIOBaHMS, aHAJIN3UPOBATh INOJIYYEHHBIE PE3YyJbTAThl U JI€JIaTh
BBIBOJIBI.

Brsisnenue 3aBUCHUMOCTH MCKAY HCCIICAyCMbIMHA
BCIIMYHWHaMU,

O0O0BsSICHEHUE MOJYUYEHHBIX Ppe3yJbTaToB M (OpMYIMPOBAHUE

BbIBOOOB C UCIIOJIb30BAHHECM HAYYHBIX HOHHTHﬁ, TCOpI/Iﬁ M 3aKOHOB

YMeHue BIafieTb CHCTEMOI OMOJOTHYECKHX 3HAHHM, KOTOpas
BKJIFOYACT: OCHOBOIOJATAIONINE OHOJIOTHUYECKHE TEPMUHBI U
NOHATUS (KWU3HB, KJIETKA, TKaHb, OPTraH, OPTaHW3M, BHJI, MOIYJISIIHS,
JKOCcHCTEMa, OuoreHo3, Ouocdepa; MeTabomM3M, TOMEOCTas,
KJICTOYHBII ~ MMMYHUTET, OWOCUHTEe3 Oenka, OHOMOIMMEpHI,
JIUCKPETHOCT, CaMOPETYJISITHS, CaMOBOCIIPOU3BEICHHE,

HaCJICACTBEHHOCTD, W3MEHYNBOCTD,
9HEPro3aBUCUMOCTD, POCT U Pa3BUTHE);

Ouosnoruueckue Teopuu: kierouyHas teopus T. IlIBanna, M.
[Ineiinena, P. BupxoBa; KIIOHaJIBHO-CEIEKTUBHOIO UMMyHuTeTa [I.

Opnux, N.1. MeuHnkoBa, XpOMOCOMHasi T€OPUs HACIEICTBEHHOCTH

T. Moprana, 3akoH 3apoxsimieBoro cxoxactsa K. boapa,




OBOJIFOIITMOHHAsA

teopusi Y. [lapBuHa, CUHTETHYECKass TEOPHs SBOJIOIHMH, TEOPHUS
antporiorere3a Y. [lapsuna; Teopus ouoreorienosa B.H. Cykauéa;
yuenue H.J. BaBuioBa o 1ieHTpax MHOr0o00pasus U MPOUCXOKICHUS
KyJbTypHbIX pactenuii, yuenne A.H. CeepuoBa o0 myTsax 51
HaIpaBJICHUAX 3BoJroIMH, yuyeHue B.M. BepHanackoro — o
ouocdepe); 3akoHbl  (€AMHOOOpa3usi MMOTOMKOB MIEPBOTO
MOKOJICHUSI, pACIIEIUICHUS] TPU3HAKOB, HE3aBUCUMOTO
HaclieJoBaHus Mpu3HakoB ['. MeHens; ClerIeHHOro HacleA0BaHuUs
MPU3HAKOB M HAPYIICHHS CICTUICHUS TCHOB T.
Moprana; roMoJI0THYECKUX ;0 (0):! B
HacaencTBeHHOM u3MeHunBoctH H.M. BaBumioBa;, reHeTmdyeckoro
paBHoBecus J[>x. Xapau u B. BaiinOepra; 3apo/ibIiieBoro cxXoAcTa
K. Bapa; 6norenernueckwuii 3akon . ['exkens, . Mromnepa);
MPUHIUIBI (YUCTOTHI TAMET, KOMIUIEMEHTAPHOCTH);
npaswia (MuaEMyMa FO. JInOuxa, S5K0JIOTHYECKOM MUPaMHUIBI YHCET,
OMOMACCHI U DHEPTHH);
runote3sl (koarnepBatHoit A.M. Onapuna, nepBuuHoro OynpoHa JIK.

Xonaeitna, mukpocgep C. Dokca, pudosuma T. Yek)

VYMeHue pemaTh MOMCKOBBIC OHMOJIOTHYECKHE 3a]aud; BBISBISTH
MMPUYIUHHO-CIICACTBCHHDBIC CBA3HU MCKIY HCCIICAYCMBIMHA
OMONIOTMYECKUMH OOBEKTaMH, IMPOIECCAMU M SIBICHUSMH; JelaTh
BBIBOJbI U ITPOTHO3b6I HA OCHOBAHUHU IMOJTYYCHHBIX PE3YJIbTATOB,
COCTABJIATh TCHOTUIIMYCCKHUC CXCMbI CKPCIIUBAHUSA IJI pa3HbIX TUIIOB
HACJIEI0OBaHNS PU3HAKOB y OPTaHU3MOB, COCTABIIATH CXEMBI
nepeHoca

BCHICCTB M DOHCPI'U B 9KOCUCTCMAX (I_IGHI/I IIMTaHWA, ITMIICBBIC CeTI/I)

YMeHue ycraHaBiIMBaTb B3aUMOCBSI3M MEXKAY CTPOECHHUEM U
GYHKIOUSMH: OpPraHOMJOB, KJIETOK pa3HbIX TKAaHEW, OpraHaMu H
CUCTEMAMM OpPraHOB y PACTEHMM, XMUBOTHBIX U YEJIOBEKA; MEKIY
JTanaMyd  OOMEHa BELIECTB; JTalaMM KJIETOYHOro IHUKJIA U
KU3HEHHBIX LUKIOB OpPraHM3MOB; JTalaMu SMOpPHUOHAJILHOTO
pa3BUTHA; TEHOTHIIOM M (EeHOTUIIOM, (heHOTUHOM U (aKTOpamu
cpelpl OOMTaHMSI; IMPOLECCAMHU HBOJIIOLMHU; JBWXKYIIUMU CHIAMHU
AQHTPOIIOT€HE3a;  KOMIIOHEHTaMHM  pPa3IMYHBIX  JKOCUCTEM W

HpI/ICHOCO6J'IeHI/I}IMI/I K HUM OpPraHnu3MoOB

YMeHue BbIJIENATh CYIIECTBEHHbIE IPU3HAKHU:

CTPOEHHSI BUPYCOB, KJIETOK IMPOKAPUOT M SYKApUOT; OJHOKIETOYHBIX
¥ MHOTOKJICTOYHBIX OPTaHHU3MOB, BHJIOB, OMOT€OI[EHO30B, 3KOCUCTEM
u Ouocdeprl; CTpOEHHS OPraHOB U CHCTEM OPraHOB pPAaCTEHHIA,

KHNBOTHBIX, YCJIOBCKaA, IMpouecCCcoB KHU3HCACATCIIbHOCTH,




NPOTEKAIONMX B OpPraHW3Max pPACTEHHI, >KUBOTHBIX U UEJIOBEKa;
OMOJIOTHYECKMX TIPOIeCCOB: OOMEHa BemecTB (MeTabomm3M),
UH(QOPMALIMHU U TIPEBPAIICHUS YHEPTHUH, OPOKEHUS, aBTOTPOPHOTO U
reTepoTpoPHOro TUIIOB MUTaHUA, (OTOCHHTE3a U XEMOCHUHTE3a,
MHTO3a, MeH03a, raMeToreHe3a, IMOpHOoTreHe3a, TTOCTIMOPHOHAIBHOTO
Pa3BHUTHUA, PAa3MHOXKCHHS, WHIWBHUIYaLHOTO PAa3BUTHSI OpPraHU3Ma
(oHTOTEHE3a), B3aUMOJCHCTBUS T'EHOB, TEeTEPO3MCa; JICHCTBHI
UCKYCCTBEHHOTO OTOOpa, CTaOMIM3UPYIOUIETO, JBWXKYILIETO U
pa3phIBAIOIIETO ©CTECTBEHHOIO OTOOpa; aJUIOMATPHYECKOTO |
CHUMITATPUYECKOTO BHIOOOPA30BAHUS; BIMSHUS JBWKYIIUX CHII
9BOJIIOIMM  Ha TeHO(OHA  MOMYJSUMH;  MPHCIIOCOOICHHOCTH
OpraHU3MOB K Cpefe OOWTaHWs, YepEeIOBaHHS HAIPaBJICHHUNA

OBOJJIIOIUHA,; KPYTrOBOPOTa BEIICCTB U IIOTOKA SHEPIUHU B SKOCUCTEMAX

ChopMupoBaHHOCTh yYMEHHUS BBIACIATH CYLIECTBEHHbIE MPU3HAKU
BUPYCOB, KIIETOK TIPOKApUOT M DJYKApHUOT; OJHOKIETOYHBIX U
MHOTOKJIETOUHBIX OPraHU3MOB, BHJIOB, OMOT€OIIEHO30B M 3KOCUCTEM;
0COOCHHOCTH IPOIIECCOB OOMEHA BEIIECTB M MPEBPALICHUS YHEPTUH
B KJIETKE, ()OTOCHHTE3a, IJIACTHYECKOTO U 3HEPreTHUECKoro ooOMeHa,
XEMOCHHTE3a, MHTO3a, Mel03a, OIUIOJOTBOPEHUS, PA3BUTHI U
Pa3MHOXEHUS, UHIUBUyaJIbHOTO Pa3BUTHUS OpraHn3Ma (OHTOTEHE3a),
60pbObI 3a CYIIECTBOBAHUE, €CTECTBEHHOTI'O otbopa,
BUJI000pa30BaHus, MPUCIHOCOOJIEHHOCTH OpPraHW3MOB K Cpele
O6I/ITaHI/I§I, BJIMAHUSA KOMIIOHCHTOB 3JKOCHUCTCM, AHTPOIIOICHHBIX
M3MEHEHHH B 9KOCHUCTEMAX CBOCH MECTHOCTH, KPYTOBOPOTA BELIECTB

Y TIpeBpalleHus YDHEpruu B onochepe

Ymenue UCIIOJIb30BaTh COOTBETCTBYIOIIHE apryMEeHTHI,
OMOJIOTUYECKYI0 TEPMUHOJIOTHIO U CUMBOJIUKY JJISl JIOKAa3aTeNIbCTBA
POJICTBA OPTaHU3MOB PA3HBIX CUCTEMATUYECKUX TPYIIIT; B3aUMOCBS3H
OpPraHU3MOB H Cpelbl OOWTAHHS; EJMHCTBA YEJIOBEYECKHX pac;
HEOOXOJIMMOCTH  3JI0pOBOrO0  oOpa3a  KHM3HHM,  COXpaHEHHUs
pa3HoOOpa3usl BUIOB M DKOCHCTEM KaK YCJIOBHUS COCYILIECTBOBAaHUS

MPUPOJIBI U YETIOBEUYECTBA

YMeHue KpPUTHYECKH OLEHWBATh HH(MOPMAINI0 OHOJIOTHYECKOTO
COJIepKaHUsl; UHTEPIPETUPOBATh ITHUECKUE ACMIEKThl COBPEMEHHBIX
HUCCICIOBAHMIT B OWMOJIOTMH,  MEAUIMHE, OHOTEXHOJIOTHU;
paccMaTpuBaTh riobanbHbIC 9KOJIOTUYECKUE poOIeMbI
COBPEMEHHOCTH, ()OPMHPOBATH IO OTHOIICHUIO K HUM COOCTBEHHYIO

MO3UIIUIO




IHEPEYEHD 2JIEMEHTOB COIAEPKXAHUS, IIPOBEPAEMBIX HA EI'D
11O BUOJIOI'MHA

Kon

IIpoBepsieMblii 3J1IeMEHT COlePKAHMS

buonorns xak HaykKa. JKuBnie cucTeMBI 1 X HU3YyUCHUC

1.1

CoBpemenHast Ouoyiorus — KOMIUIEKCHas Hayka. buonormdeckue Hayku H
n3ydaemble UMM TIpoOnembl. DyHIaMeHTaIbHbIC, MPUKIAAHBIC U TOUCKOBBIC
HAYYHBIC UCCIICIOBAHMS B OMOJIOTHH.

3HaueHne OWOJOTHH B (DOPMHUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYUYHOM
kapTuHbl Mupa. [Ipodeccun, cBa3annbie ¢ Ouonoruell. 3HaueHue OUOJIOTUU B
MPaKTUYECKON JIEATETHHOCTH YEJIOBEKA: MEJUIIMHE, CEIbCKOM XO3SMCTBE,

MMPOMBIINIJICHHOCTH, OXpaHC IPUPOJAbI

1.2

JKuBbie cuCTEMBI Kak MpeAMET n3ydeHus: ouonoruu. CBOMCTBA KUBBIX CUCTEM:
€IMHCTBO XMMHUYECKOTO COCTaBa, JUCKPETHOCTh U LEIOCTHOCTh, CIOKHOCTh U
YIOPSIOYCHHOCTD CTPYKTYPBHI, OTKPBITOCT, caMOOpraHu3aIus,
CaMOBOCIIPOU3BEJEHUE, PA3APAKUMOCTh, U3BMEHUNBOCTb, POCT U Pa3BUTHE.

YpoBHH OpraHu3aliM KUBBIX CUCTEM: MOJIEKYJISAPHBIN, KJIE€TOYHBIM, TKAHEBBIM,
OpraHMW3MEHHBIMN, MONYJIALIMOHHO-BUIOBOM, AKOCHUCTEMHBIN
(buoreoneHoTHYeCKUii), OnochepHsbIid. [Iporeccel, MPOUCXOIANTNE B KUBBIX
cucrtemax. OCHOBHbIC MpU3HAKU KUBOTO. JKU3Hb Kak (opMa CyIIECTBOBAHUS

MaTepun

1.3

Mertoapl Ouonoruyeckoid Hayku. HabOmioneHue, u3MepeHHe, SKCIEPUMEHT,
cucTeMarm3amnusa, MeTaaHanns3. lloHgTme o 3aBUCHMOM W HE3aBHCHMOM
nepemeHHoi. IlnannpoBanue skcnepumenTa. IlocranoBka U MpoBEpKa TMIIOTES.
HyneBass rumote3a. Ilonstue BbIOOpkM U €€ pocToBepHOCTh. Pa3bpoc B
Ononornueckux AaHHbIX. OLIEHKAa JTOCTOBEPHOCTH IOJYYEHHBIX PE3YJbTaTOB.
ITprunHBl NCKaXXEHMsI PE3YJIBTATOB dKCIIepUMeEHTa. [IoHATHE cTaTHCTUYECKOTO

TECTa

Kietka xak Omoornyeckas cucreMa

2.1

Knetka — cTpykTypHO-QyHKIIMOHAIbHAS €MHUIIA KUBOTO. IcTOpUs OTKpBITUS
kietku. Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M.
[netinen, P. BupxoB). OcHOBHBIC TOJOXECHHUS COBPEMEHHOW KJIETOUYHOM
TEOPHH.

Metoabl  MOJEKYJISpHOW M KJIETOYHOM  OMOJIOTMH:  MHUKPOCKOINMA,
xpomarorpadusi, MeKTpodopes, METO] MEYEHBIX aTOMOB, AuddepeHranbsHoe

HEHTpU(YrupoBaHUEe, KyJIbTUBUPOBAHHE KIETOK




2.2

XUMUYECKUN COCTaB KJIETKA. Makpo-, MUKpPO- U yJIbTPaMUKpPO3JIEMEHTHI. Boaa
1 €€ poJIb KaK paCTBOPUTEIIS, PEAareHTa, y4acTue B CTPYKTYPUPOBAaHUU KIIETKH,
TEIUIOPETYJIALNMU. MUHEepallbHble BELIECTBA KJIETKHU, UX OHOJOrHYeckKasi poJb.
PoJib KaTHOHOB U AHMOHOB B KJIETKE.

buonorndeckue nomumepsl. benku. AMHHOKHMCIOTHBIH COCTaB  OEJIKOB.
Crpykrypsl OenkoBoii Mosiekyubl. IlepBuuHas cTpykrypa Oenka, HenTUAHAs
CBA3b. BTOopHuHas, TpeTWyHas, 4YETBEPTUYHAs CTPYKTypbl. JleHaTypanus.
CgoiictBa 6enkoB. Knaccudukanus 6enxoB. buonornueckue QyHKIUN OSIKOB.
VYranesonsl. MoHOCaxapuabl, Jucaxapuibl, OJIMTOCAaXapuabl U MOJUCAXAPUIBI.
O0mmii TUlaH CTPOCHHS W (PUBUKO-XMMHUYECKHE CBOWCTBA  YTIJICBOJIOB.
buonornueckue GyHKIUHU YTIE€BOJIOB.

Jlunuasl. ['mwapodunsHo-ruapodoOHbIe cBoiicTBa. Kiaccudukanus Iunumos.
Tpurnunepuasl, dhochonumnuapl, BOCKHA, CTepoubl. buonorundeckue GyHKIMHA
munuaoB.  OOmme cBoiicTBa  OMOJNOrMYeCKMX MeMOpaH — TEKy4ecTb,
CHOCOOHOCTh K CaMO3aMbIKaHHIO, TTOJIyIIPOHUIIAEMOCTb.

HyxneunoBeie kucnotel. JIHK u PHK. Crpoenne HYKIIEMHOBBIX KHCIIOT.
Hyxneoruasl. [Ipunuun kommiuementapHocty. [Ipasuno Yapragda. Ctpykrypa
JHK — nBoitHast cnupanb. MecToHaxoxkaeHue M Ouosorndyeckue (yHKUUU
JHK. Bugst PHK. ®ynkiuun PHK B knetke.

Crpoenne monexkyinsl AT®. Makpospruueckue cBs3d B Moiiekyine ATO.
buonornueckne ¢ynkinun AT®. BoccTaHOBICHHBIE IEPEHOCUYHMKH, HX
¢yukun B kinerke. CexBenuposanue J[HK.

CrpykrypHast Ouonorus: OMOXUMHUYECKHE U OMO(PU3NYECKHUE HCCIEeIOBAHUI

COCTaBa U MPOCTPAHCTBEHHOM CTPYKTYpPbl OMOMOJIEKYJT
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Tunel KIETOK: JyKapuoTHueckass M Mnpokapuoruueckas. CTpyKTypHO-
(byHKIIMOHAIbHbIE 00pa30BaHUs KIETKH.

CtpoeHue mpokapuoTHUECKO KieTku. KieTtouHas cTeHka OakTepwii M apXei.
Oco0OeHHOCTH CTpPOEHUsl reTepoTpodHON U aBTOTPO(HON MPOKAPHUOTUUECKUX
KJIETOK. MeCTO ¥ pOoJIb MPOKAPHOT B OMOIIEHO3aX.

Ctpoenue u GyHKIIMOHUPOBAHUE dYKapHOTHYEeCKOW KieTku. [lnazmaTuueckas
MeMmOpana (miasmasiiemma). CTpykTypa  IUIa3MaTHYeCKOM  MeMOpaHBI.
TpancmopT BemiecTB dYepe3 IUIa3MaTHYECKyl0O MeMOpaHy: IacCHUBHBIM
(muddyszusa, obneruénnas nuddysus), akTUBHBIN (MIEPBUYHBIA U BTOPUYHBIN
aKkTUBHBIN TpaHcmopT). Ilomynmponumaemocts MeMmOpanbl. PaGota HaTpwmii-
KaJTUeBOr0 Hacoca. OHJIOIMTO3: MUHOIMTO3, (arouuTo3. IK30IUTO3.
Knerounas crenka. CTpykTypa W (YHKIIMM KJICTOYHON CTEHKH PACTCHHM,
rpuboB.

Huromnasma. Luto3ons. [{urockener. JIBuxkeHue muroruia3mbl. OpraHou bl
kineTku. OmHOMeMOpaHHBIE OPraHOWABI KJIETKH: JHJOIUIA3MaTHYecKas CeTh

(BIIC), anmapar I'onbaKH, TM30COMBI, UX CTpOCHHE U HYyHKIMH. B3anMocBs3b




OJTHOMEMOpaHHBIX OPraHOUI0B KJIETKH. CTpoeHHe rPpaHyJIIPHOTO PETHUKYIyMa.
Cunte3 pacTBOpuMBIX OenkoB. CHHTE3 KJIETOYHBIX MemOpaH. [ maakuii
(arpaHyJssipHBI) 3HOOMIA3MaTU4ecKuil peTukyiayM. CekpeTtopHas (yHKUIUS
annapara ['onpmku. TpaHcnopT BewecTB B KieTKe. Bakyonu pacTUTENbHBIX
kietok. Kierounsrit cok. Typrop.

[TosryaBTOHOMHBIE OPTaHOUABI KJIETKU: MUTOXOHIPHUHU, TUIACTHIBI.

Crpoenre n (yHKIMHM MUTOXOHIpHHA W TulacTH. llepBUuYHBIC, BTOPHUYHBIE U
CIIOKHBIE  MIacTUAbl  (POTOCHHTE3UPYIOIIMX  AYKApHOT.  XJIOPOILIACTHI,
XPOMOILIACTHI, JIEMKOIUIACTHI BBICIINX PACTCHUM.

HememOpannsie opranounsl kinetku CtpoeHne W (pyHKIMH HeMeMOpaHHBIX
OpraHouJoB KjeTku. Pubocombl. MukpodumiameHTbl. MblIeUHbIE KIETKH.
Muxkpotpy6ouku. Knerounsiii nentrp. CTpoeHHe U JBUKEHHE >XI'YTUKOB M
pecHnuek. MUKpoTpyOOoUuKH 1uTomia3msel. LleHTpuos.

SAnpo. Obonouka Aapa, XpOMaTHH, KapUOIUIa3Ma, SAPBIILIKH, UX CTPOCHHE U
¢ynkunu. SnepHbiii GenkoBbld MaTpukce. [IpocTpaHCTBEHHOE pacmoyioKeHue
XpOMOCOM B MHTEp(}a3HOM sizipe. benku xpomaTtuHa — TUCTOHBI.

Knerounsle BkimoueHus. CpaBHHUTENIbHAs XapaKTEPUCTUKA KIETOK SYKAPHOT

(pacTUTENBHOM, )KUBOTHOM, TPUOHON)
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AccuMWISIMS U AUCCUMUIISIUS — JBE CTOPOHBI MeTabonn3ma. Turbsl oOMeHa
BelIecTB: aBTOTPO(HBIN U reTepoTpodHBIN. YdacTue KUCIopoia B OOMEHHBIX
mpolrieccax. JHepreTuueckoe obecrneueHne KIeTku: mnpeBpamieHne ATD B
0OMeHHBIX mporeccax. DEepMEHTATHUBHBIN XapakTep peaklUuidl KIETOYHOTO
metabonu3ma. DepMeHThl, UX CTPOCHHE, CBOWCTBA W MEXAHU3M JEUCTBHSL.
Kodepmentsl. Otnuuus (QepMEHTOB OT HEOPTaHWYECKHX KaTalu3aTOpOB.
benku-akTuBaTOpel U OCNKU-UHTHOUTOPBHL.  3aBHCUMOCTH  CKOPOCTH
(bepMEeHTAaTUBHBIX PEAKIMI OT pa3NIuYHbIX (PAKTOPOB.

IlepBHUuHBIl CUHTE3 OpPraHUYECKHUX BelECTB B KieTrke. dorocunre3. Poib
XJIoporuiacToB B mporecce Qorocunre3a. CBeToBas U TeMHOBast (a3bl.
[IponykTuBHOCTE (oTOCHHTE3a. BinsHue pa3nuyHbIX (aKTOPOB Ha CKOPOCTH
¢dorocunTeza. 3HaueHHe (HOTOCHHTE3A.

XeMOCHHTE3. Paznoobpaszue OpPraHU3MOB-X€MOCHHTETHUKOB:
HUTPUPHUIUPYIOLTHE OaKTepuH, xKene300aKTepruu, cepoOaKTepuH, BOJIOPOIHBIC
OakTepuu. 3HaUEHHE XEMOCHHTE3a.

AnadpoOHbIe oOpraHu3Mbl. Buabl Opoxenus. [IpomykTel OpoxeHHS W HX
UCIIOJIb30BaHUE 4YENIOBEKOM. AHa’pOOHBIE MHKPOOPTraHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTHH B BO30YIUTENH O0JIe3HEH.

AdpoOHBIE OpraHu3Mbl. DTambl 3HEpreTudeckoro oomena. [loaroroBurensHbIN

sran. I'mukonms3 — 6CCKI/ICJ'IOpOI[HOG PaACHICILNICHUE I'NIFOKO3EI.




buonorngeckoe OKHUCJICHHUC, HJIM KJIICTOYHOC ABIXaHHC. Pomb MI/ITOXOHI[pI/Iﬁ B
mpoueccax — OWoimormyeckoro — OkucieHus.  Llukimmueckwe  peakimy.
OxucnurensHoe hochopunrpoBanue. [IpenmyiecTBa a3poOHOTO MyTH 0OOMEHA

BEIIECTB Tepe aHadPOOHBIM. D(PPEeKTUBHOCTH IHEPTETHUECKOTO 0OMEHa

2.5

Peakunn MarpuuHoro cunresa. IIpMHIMI KOMIUIEMEHTapHOCTH B PEAKLMAX
MaTpUYHOTO CHUHTE3A. Peanmuzanusa HacJeqCTBCHHOU nHpopmanuu.
I'enernyeckuil kox, ero cpoiicTBa. TpaHckpunuusa — Matpuunblii cunte3 PHK.
[IpyHUMNBI ~ TPAHCKPUIILUU:  KOMIUIEMEHTAPHOCTh, AHTUIAPAJIICIBHOCTD,
aCUMMETPUYHOCTh. TpaHcisanus U e€ dranbl. Yyactue TpaHcnoptHeix PHK B
OonocunTese Oenka. YciaoBus 6uocuHTesa Oenka. KoanpoBaHue aMHHOKHCIIOT.
Posb pubocom B 6rocunTe3€ Oenka.

Opranu3zaiys reHomMa y IpoKapuoT U 3yKapuoT. Perysiiusi akTHBHOCTH I'€HOB
y npokapuoT. ['unoresa onepona (®. XKakob, XK. Mano). Perymnsuuns oOMeHHbIX
MPOIECCOB B KJeTKe. KileTouHbIil roMeocTas.

Bupycsl — HekseTounble (OpMBI KU3HM U OOiHMraTHele mapasuthl. CTpoeHue
HPOCTBIX U CIOXHBIX BUPYCOB, PETPOBUPYCOB, OaKTEpHOQaros.

Bupycusbie 3a00neBanus yenoBeka, )KUBOTHBIX, pactenuit. CITNJI, COVID-19,

conuaJIbHbIC U MCAUITMHCKUEC HpO6J'IeMI)I

2.6

Knerounelii 1muki, ero mnepuoabsl M perymauus. HWHrepdaza u  MHTO3.
Oco0eHHOCTH TIPOIIECCOB, MpOTeKaromuX B wHTEp(dase. [ToaroToBka KIeTKH K
nenenuto. IlpecuHTeTnueckuid  (MMOCTMUTOTHYECKHI), CHHTETHUECKUH W
MOCTCUHTETUUECKUN (IPEMUTOTUYECKUI) TIEpUOIbl HHTEP(a3bl.

Matpuunsiii cunte3 JIHK — pemnukanusa. [lpunnuns! permkauuu JIHK:
KOMIUIEMEHTAapHOCTb, IOJYKOHCEPBATUBHBIA CHHTE3, AHTHUIIAPAJICIBHOCTD.
Mexanusm permukanuu JTHK. Xpomocomel. Ctpoerne xpoMocoM. Tenomepbl
U Teromepaza. XpPOMOCOMHBIN HAa0Op KIETKH — KapuoTWIl. JIMIITOWIHBIA U
ramioniHpiii  HaOopbl XpomocoM. [‘omonoruunbsie xpomocomsbl. [lonoBbie
XPOMOCOMBI.

Jenenne xnerkn — MuTo3. CTaguu MUTO3a U MIPOUCXOSIINE B HUX NPOLIECCHI.
Tunsl MuTo3a. KapnokuHes M OIUTOKMHE3. bHolormdyeckoe 3Ha4eHWE MHUTO3a.
Peryianuss MUTOTMYECKOro LMKIa KIETKH. IIporpammupyemast kierodHas
ru0enb — anornTo3.

‘DYHKIII/IOHEU'[I)HEUI T'CHOMUKA

OpranusM Kak OHOJIOrHYeCcKasi CUcCTeMa

3.1

OI[HOK.HCTO‘-IHBIG, KOJIOHHWAJIBHBIC, MHOI'OKJICTOYHBIC OpPraHru3MbI u

MHOT'OTKaHECBbIC OpIraHU3MBbI.




®opMbl pa3MHOKEHHUS OpPraHU3MOB: Oecrojioe (BKJIIOYAash BETE€TaTUBHOE) WU
nojioBoe. Buael 0Oecrnonoro pa3MHOXKEHHUS: TOYKOBAaHUE, CIIOPYJISAIHS,
¢dparmeHTanysl, KIIOHUPOBAHHE.

[TonoBoe pasmuoxkenue. [lonoBbie KieTku, wiau rametbl. Meiio3. Craguu
Mmeno3a. IloBenenne xpomocoM B Menosze. Kpoccunrosep. buonormueckuii
CMBICIT M€1103a 1 TIOJIOBOTO Tponecca. Meno3 B ero MecTo B )KU3HEHHOM ITUKJIIE
OpIraHU3MOB.

[IpenzaponpiiieBoe pa3BuTHe. ['ameTorenes y >KMBOTHbBIX. [l0JOBBIE KeJe3bl.
OOpa3oBaHrue ¥ pa3BUTHE TOJIOBBIX KJeTOK. CrepMaTroreHe3 M OOTEHE3.
CtpoeHue moyoBbIX KieTOK. OIUIOAOTBOpPEHHE U SMOPHUOHAIBHOE DPa3BUTHE
JKUBOTHBIX. Cnoco6s1 OIUIOIOTBOPEHHS: HapyKHOE, BHYTpPEHHEE.
ITapreHorenes.

NunuBunyanpHOE pa3BUTHE OpraHuU3MOB (oHTOreHe3). Craaum sMOpHOreHes3a
JKUBOTHBIX (Ha mpumepe Jsirymkw). JlpoOmenue. Tumbl  apoOneHHS.
OcobenHoctd  ApoOJeHHUS]  MJICKOMUTAIOUIUX.  3apOJBIIIEBbIE  JHCTKH
(racTtpynsaumsi). 3akjagka OPraHOB M TKaHEW W3 3apOJBIIICBBIX JIMCTKOB.
B3auMHoe BiMsHHME YacTel pa3BUBAIOIIETOCS 3apojbliia (IMOpUOHANbHAS
MHAYKIMSA). 3akjiajka IUlaHa CTPOEHHS JKMBOTHOTO KaK  pe3yJbTaT
MEepapXUUECKUX B3aUMOACUCTBUI TreHOB. BriusHue Ha >MOpHOHAIBHOE
pa3BUTHE PA3IUYHBIX (PAKTOPOB OKPYKAIOIIEH Cpebl.

Poct u pasButue xkuBOTHBIX. [locTomOpHmoHaneHBIH mnepuoxa. Ilpsimoe u
HenpsMoe pasButHe. PaszButue ¢ Meramopdo3oM y Oecro3BOHOYHBIX H
MO3BOHOYHBIX JKMBOTHBIX. bHonoruueckoe 3HaueHHe HPSIMOIO U HENPSIMOTO
pa3BUTHUSA, UX PACIPOCTPAHEHHUE B IpHUpoJe. THIBI pocTa KUBOTHBIX. DaKTOPbI
pEeryJsllud pOCTa >KUBOTHBIX M denoBeka. CTaguu NOCTAIMOPHUOHAIBLHOTO
pa3BUTHUSA y )KUBOTHBIX U 4esloBeKa. [leprnosibl oHTOreHe3a yenoBeka.
PasmHoxkeHne u pasButHe pacreHuil. ['amerodur u cnopodur. Meiio3 B
JKU3HEHHOM IMKie pacTeHuil. OOpas3oBaHue cIop B Mpolecce Menosa.
['amerorenes y pacreHuil. OIUIOJOTBOPEHHE U pPa3BUTUE PACTUTENbHBIX
Opranu3MoB. /[BoifHOE OIUIOIOTBOPEHKE Y IIBETKOBBIX pacTeHuid. OOpazoBaHue
U pa3BUTHE CEMEHHM. MeXaHU3Mbl pPEryJidllid OHTOTeHe3a Yy pacTeHUil u

KHUBOTHBIX
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HCTOpI/ISI CTAaHOBJICHUA U pa3BI/ITI/I$I TCHCTUKU KaK HaYKI/I. OCHOBHI)IG
TeHETUYECKUE TOHATUS M CUMBOJIBL. ['OMOJIOTMYHBIE XPOMOCOMBI, aJlIeNbHBIC
T'CHBI, aJ'II)TepHaTI/IBHI)IG HpI/ISHaKI/I, I[OMI/IHaHTHblf/'I 158 pGHCCCHBHBIfI HpI/ISHaK,
TOMO3UTOTa, TETEePO3UroTa, YHCTas IUHHS, TUOPUIBI, TEHOTHIN, (PEHOTHII.
OCHOBHBIE METOJNBl TCHETHUKU: THUOPHUIOJIOTUYECKUMA, IUTOJIOTUYECKHUH,

MOJIEKYJISIPHO-T€HETHYECKU I




3.3

Monorubpunnoe ckpeuBanue. llepBeiii  3akoH MeHznens —  3aKOH
eIMHOO00pa3uss TUOPHIOB MEpBOro MoKojeHus. [IpaBuiio JOMHHHpPOBAHUSA.
Bropoii 3akoH MeHnaens — 3aK0oH paclieluieHusl npu3HakoB. L{uronornueckue
OCHOBBI MOHOTUOPUTHOTO CKpeluBanus. [ MmoTe3a YucToThl raMerT.
Amnanusupytomee ckpemuBaHue. [IpoMexyTOUHBIH XapakTep HaCIeIOBaHMUS.
Pacieniienue npu3HakoB MPU HEMOJIHOM JOMUHUPOBAHUH.

Jurubpuanoe ckpenBanue. TpeTtuid 3akoH MeHaens — 3aKOH HE3aBHCHMOTO
HacJeJ0BaHUs  Npu3HAKoB. LluTosormueckue  OCHOBBI  JAUTHOPHUIHOTO
CKpEIIMBAHMUS.

CuersieHHOe HacienoBaHue mnpusHakoB. Paboter T. Moprana. CreruieHHOe
HACJICIOBAHUE T'€HOB, HAPYLIEHHUE CUEIUICHUS MEXKIy I€HaMH. XPOMOCOMHas
TEOpHsI HACIIEICTBEHHOCTH.

I'enetnka nmona. XpoOMOCOMHBIH MEXAHU3M OMNPEACNICHUS Moja. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBIN M reTeporaMeTHbIN 1oi. I'eHeTnueckas
CTPYKTypa TOJIOBBIX XpoMocoM. HacnemoBaHue NpPU3HAKOB, CLEIUICHHBIX C
IIOJIOM.

I'enorun kak nenoctHas cucreMa. [lneloTponus — MHOXKECTBEHHOE JECTBHE
resa. MHOXECTBEHHBIN alIeIn3M. B3aumMoaeicTBUE HEaICAbHBIX TI'CHOB.

Kommnemenrapuocts. Onucras. [loaumepus
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B3aumoneiictBue reHotuna M cpenbl npu  (GopMupoBaHMM (heHoTHHA.
N3meHunBOCTh IpU3HAKOB. KadecTBEHHBIE M KOJIMYECTBEHHBIE ITPU3HAKHU.
Bunbl ”3MEHUNBOCTU: HEHACIIEACTBEHHAs U HACICACTBECHHAs.
MoaudukanronHas M3MEHYMBOCTb. Ponb  cpenpl B (hopMupoBaHUU
MOAU(PUKAITMOHHON W3MEHYUBOCTH. Hopma peakuuun MpHU3HAKA.
Bapuanmonnslii psin u BapuanmonHas kpusas (B. Horanncen). CaoiicTBa
MOJIU(PHUKAITMOHHON U3MEHYHUBOCTH.

I'eHoTHNMUEecKass M3MEHYMBOCTh. CBONCTBA T'€HOTHIMYECKON H3MEHYHMBOCTH.
Buzbl reHOTUIIMUECKON M3MEHUMBOCTH: KOMOMHATHBHAS, MyTal[MOHHASI.
KoMmOuHaTtiBHAasT W3MEHYMBOCTh. Mei03 W TMOJOBOM MPOIECC — OCHOBA
KOMOMHATUBHOM HW3MEHYMBOCTH. Poib KOMOWHATUBHOW W3MEHUYMBOCTH B
CO3IaHMH TEHETHUYECKOTr0 Pa3HOOOpa3us B mpejiesax 0HOrO BUAA.
MyTanyoHHas U3MEHYMBOCTb. Buibl MyTalyil: T€HHbIE, XPOMOCOMHBIE, TEHOMHBIE.
CrioHTaHHbBIE M MHIYLMPOBAHHbIE MyTallMU. SIIepHBIE U HUTOIIA3MaTHYECKHE
myTtauuu. ComMaTHYecKWe W TMOJIOBble MyTauMu. [IpyUunMHBI BO3HHMKHOBEHMS
MyTauuid. MyTareHpl W HMX BIMSHME Ha OpPraHU3Mbl. 3aKOHOMEPHOCTH
MYTAlMOHHOT'O Ipolecca. 3aKOH FOMOJIOTMYECKUX DPSJAOB B HACJIEICTBEHHOU
m3MeHunBoctn  (H.M.  BaBunos).  BhesnepHas ~ U3MEHYMBOCTH U

HaCJICACTBCHHOCTb




3.5

Kapuorun uyenoBeka. MexayHapoaHas nOporpaMMa MCCIEAOBAaHHUS TIE€HOMA
yejoBeka. MeTonbl M3y4YeHUs TEHETUKH YeJIOBEKa: I'e€HEaOrM4YeCKHid,
OJIM3HEIIOBBIM, IIUTOIeHECTHYCCKHIA, MOMYJISUUOHHO-CTATUCTUYECKUH,
MOJIEKYJIIPHO-T€HETUYECKU . CoBpemMeHHOE OIpeeeHue T€HOTHIIA:
MOJTHOT€HOMHO€ CEKBEHHPOBAHUE, TEHOTUITUPOBAHUE, B TOM YHCIIE C TTOMOIIIBIO
[MIP-anamu3a. HacnencrBenHble 3a0oseBaHus — 4ejdoBeKa. ['CHHbIE W
XpPOMOCOMHBIE  OOJIe3HM  4YelloBeKa.  bojesHn ¢ HacieACTBEHHOM
MIPEPACTIONIOKEHHOCThIO. 3HAYEHUE MEAUIIMHCKON TEHETUKH B MPEIOTBPAILIEHUN

1 JICUEHNH Te€HETUYECKUX 3a00s1eBanuii yesoBeka. CTBOJIOBLIE KIIETKU

3.6

JloMecTukanus u ceiaekius. 3apoKICHUE CEJICKIMU U JOMECTUKAIIMU. Y YEHHUE
H.M. BaBwioBa 0 LEHTpax MNPOMUCXOXKIAEHHS W MHOrooOpasusi KyJbTYpPHBIX
pacteHuil. Ponb cenexkuuu B CO3JaHUU COPTOB PACTEHUU M MOPOJ KUBOTHBIX.
Copt, mopoma, mTamMM. 3aKOH TOMOJIOTHYECKHUX PSIJAOB B HACJICIACTBEHHOM
n3MmenunBoctd H.W. BaBunosa, ero 3naueHue i CENEKIIMOHHON paOOTHI.
Meroapl cenekuuoOHHOM paboThl. MCKyCCTBEHHBIM OTOOp: MAacCOBBIA W
WHAMBUIYAIBbHBIN.  OTanmbl  KOMOWHAIIMOHHOW  cenlekuuu.  VcmbiTanue
MPOU3BOAMUTENICH MO MOTOMCTBY. OTOOp MO TEHOTHITy C TMOMOIIBIO OICHKH
(deHoTrIa TOTOMCTBA U OTOOP 110 '€HOTHUITy € romolkko aHanuza JJHK.
HckyccTBeHHBIN MyTareHe3 Kak METOJI CENIEeKIIMOHHOM pa0boThl. PamuanonHslii
U XHUMHYECKUN MyTareHe3 KakK HCTOYHHMK MYTAlMAd y KYJbTYPHBIX (OpM
opranu3mMoB. lcmonb3oBaHHME T'€HOMHOTO PpEJAaKTUPOBAHUS U  METOJIOB
pexkoMOuHanTHBIX JJHK mi1s mosmydeHust ucxoaHoro Matepuaia Jijisi CEICKIUH.
[Tony4yenune nomumuionoB. BHyTpuBuioBas rudpuauszanus. binszkopoacrseHHoe
CKpelIMBaHue, Wi MHOpUIUHT. HepoacTBeHHOE CKpelMBaHKe, WA Ay TOPHIUHT.
I'ereposuc u ero npuunHbl. Mcnonap30BaHue rerepo3nca B CEIEKINN.
Otnanénnas rubpunuzamnus. [Ipeononenre Oecrionns MEXBHIOBBIX THOPHIOB.
JocTmwxeHus

CEJICKLIMY PAaCTEHUM U KUBOTHBIX

3.7

OOBEKThI, HCIOJIb3yeMble B OHOTEXHOJIOTMHM, — KJIETOYHbIE U TKAHEBBIC
KyJIbTYpbl, = MHUKPOOPraHU3MbI, HUX  XapakTepUCTHKa.  TpaaulMOHHAas
OMOTEXHOJIOTHA: XJIeOONEUYeHne, TMOIYyYeHHE KHUCIOMOJIOUYHBIX IPOIYKTOB,
BUHOJenue. Mukpobuonorndeckuii cuHte3. OOBEKThl MHUKPOOHOIOTMYECKUX
texHonoruil.  IIpomsBoacTBo  Oenka,  aMUHOKHCIOT W BUTAaMHHOB.
HckyccTBEHHOE  OILIOJAOTBOPEHHME. PexoncTpykumss ~ SAHLEKIETOK U
KJIOHUPOBAHHE )KMBOTHBIX. METO/| TpaHCIIJIAHTALUHU sAJIep KIETOK.

XpoMOCOMHAasi W Te€HHas WHXeHepus. VICKyCCTBEHHBIM CHHTE3 T€Ha H
KoHcTpynpoBanue pexkomOuHanTHBIX JIHK. JlocTmwkeHus u mepCcreKTHUBBI
XpOMOCOMHOM ¥ TE€HHOW MHXEHepHuH. MeauuuHCKue OHOTEeXHOJIOIUH.

Hcronp30Banne CTBOJOBBIX KIIETOK

CucreMa 1 MHOrooOpasue OpraHH4ecKoro Mupa




4.1

buonornueckoe  pasHooOpasue  opraHuzmMoB. COBpeMEHHass  cucTeMa
opranudeckoro mupa. Ilpunnuns! knaccupukanuu opraHuzMoB. OCHOBHbIE
CUCTEMATUYECKUE TPYIIbI OPTaHNU3MOB.

OCOOCHHOCTH CTPOCHHS U KHU3HEIACSATEILHOCTH OJHOKIETOYHBIX OPTaHU3MOB.
bakrepuu, apxeu, OTHOKJIETOUHbIE IPUOBI, OJJHOKJIETOUHBIE BOAOPOCIIH, IpYTrHe
npoTucTbl.  KomoHuaneHble — OopraHu3Mbl.  JIBM)KEHHE  OJIHOKJIETOYHBIX
OpraHu3MoOB: aMEOOUIHOE, KTYTUKOBOE, PECHUYHOE. 3aIlIUTa Y OJHOKIETOYHBIX

OpPraHnu3MoB. PaSI[pa}KI/IMOCTB Y OOHOKJICTOYHBIX OPIraHU3MOB. Takcucel

4.2

MHorokierounsle  pacteHus. B3auMocBs3p  yacTel = MHOIOKJIETOYHOI'O
opranusma. TkaHH, OpraHbl U CUCTEMbI OPraHOB MHOT'OKJIETOYHOTO OpPraHU3Ma.
Opranusm Kak equHoe nesnoe. TkaHu pacTeHuil. TUMbI pacTUTENbHBIX TKaHEH:
oOpa3oBaTenbHasi, IOKPOBHAs, IPOBOASAIIAS, OCHOBHAasg, MeXaHUYecKas.
OcobeHHOCTH CTpOeHHUs, (YHKIMH M pacloNIOKEHHs TKaHeW B oOpraHax

pacTeHui
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BereratuBHble M TE€HEpATHBHBIE OpPraHbl pacTeHHil. DYHKIMH OpPraHoOB U
cucrteM opra”oB. Kapkac pacrenuii. J[BUKEHUE MHOIOKJIETOYHBIX PAaCTCHUM:
Tponu3Mbl U HacTuu. [lornomenue BoAbI, YIVIEKUCIOrO ra3a U MHUHEPAJIbHBIX
BemiecTB  pacteHusiMu. Jlpixanme pactenmid. [{uddysus razoB  yepes
IIOBEPXHOCTh KJIETKH. TpaHCIOpPTHBIE CHUCTEMBI pacTeHUil. Beinenenue vy
pacTeHui. 3amMra y MHOTOKJIeTOuHbIX pacrteHnid. Kyrtukyna. Cpencrsa
MaCCUBHOM U XMMHYECKOM 3aiUThl. DUTOHIUABI.

Pa3apaxxuMocTh U peryisinuus y oprauu3zMoB. Pa3apakuMocTe U peryssiius y

MHOTI'OKJIETOYHBIX paCTCHHﬁ. PoctoBrie BC€IICCTBA U UX 3HAYCHUC

4.5

MHoOroksiaeTouHsle  KMBOTHblE. B3anMocBs3p yacTell  MHOTOKJIETOYHOI'O
opranusma. TkaHH, OpraHbl U CUCTEMBI OPTaHOB MHOTOKJIETOYHOTO OpraHU3Ma.
Opranusm kak enuHoe 1enoe. ['omeoctas. TkaHU )KMBOTHBIX U uenoBeKka. Tumbl
JKUBOTHBIX TKaHEW: SMUTENHaJbHAs, COCIUHUTENbHAs, MBIIIEYHAs, HEpPBHAs.
OcobeHHOCTH CTpOeHUs, (YHKIMH M pacloNIOKEHHs TKaHed B OpraHax

JKUBOTHBIX M YCJIOBCKaA

4.6

Oprassl ¥ CHCTEMBI OPTraHOB KUBOTHBIX. DYHKIIMN OPraHOB U CHUCTEM OPIaHOB.
Omnopa Tena opraHu3moB. CkeneTbl OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX
JKUBOTHBIX. HapykHbIIl 1 BHYTpeHHUH ckeneT. CTpPOCHHUE U TUIbI COSAMHEHUS
KOCTEM.

JIBU)K€HHE MHOTOKJIETOUHBIX KUBOTHBIX. [lutanue xuBoTHBIX. [luTanue
MMO3BOHOYHBIX JKUBOTHBIX. JlpixaHue kxuBOTHBIX. KoxHOoe npixanue. JKabepHoe

U JIETOYHOE JILIXaHHE.




JlpIxaHue TMO3BOHOYHBIX >KUBOTHBIX. DBOJIOIMOHHOE YCIOXKHEHHE CTPOCHUS
JETKUX MO3BOHOYHBIX KHUBOTHBIX. JlpIXaTesibHAs clcTeMa YyenoBeka. MexaHu3m
BEHTW SN JIETKUX y NOTHIl W MIICKONHTAIOMHKX. TpaHCIOPT BEHIECTB Y
OpraHu3MoB. TpaHCHOPT BELIECTB y XUBOTHBIX. KpoBeHOCHas cucrema U e€
opranel. KpoBeHOcHass cucremMa TO3BOHOYHBIX  KHBOTHBIX.  Kpyrm
KpPOBOOOpAIIeHUSI. DBOJIOIUOHHBIC YCIOKHEHUS CTPOEHHUS KPOBEHOCHOU
CHCTEMBbI IT03BOHOUYHBIX )KMBOTHBIX. Bblenenue y opranuzMoB. Beiienenue y
*KHUBOTHBIX. CoKkparutenbHble Bakyonu. Opransl BbieieHus. CBS3b MOJOCTH
TeJa C KPOBEHOCHOW M  BBIICIUTEIbHOM cucTeMaMu. Beinenenue y
MIO03BOHOYHBIX )KMBOTHBIX. 3aIllUTa Y MHOTOKJIETOYHBIX KUBOTHBIX. [IOKpOBHI 1
UX MPOU3BO/IHBIE.

Pa3apa’)kxuMoCTh U peryssiius y OpraHu3MoB. Pa3ipaXkxuMocTh y 0JTHOKIETOYHbIX
opranu3MoB. Takcucel. Pa3npakMMOCTb M peryisuus y MHOTOKJIETOYHBIX
pacteHuil. POCTOBbIE BEllIECTBA U UX 3HAYECHUE.

HepBHas cuctema u pedieKTopHas peryJisius y MHOTOKJIETOYHBIX )KUBOTHBIX.
HepBHast cucrema m e€ OTHeNbl. DBONIONMOHHOE YCIOKHEHHE CTPOCHUS
HEPBHOW CUCTEMBI Y )KUBOTHBIX.

Pa3zpaboTka anropuTtMoB M mnporpamm aias 3PQPeKTHUBHON (YHKIMOHAIBHON
AQHHOTAIlUM ~ T€HOMOB,  TPAHCKPHUIITOMOB,  IPOTEOMOB,  METa0O0JIOMOB

MUKPOOPraHU3MOB, PACTEHUN, )KUBOTHBIX U YEJIOBEKA

OpFaHI/ISM YCJIOBEKA U €TI0 310POBLE

5.1

Opranbl W cHUCTEMbl OpraHoB denoBeka. OTIenbl TOJOBHOIO MO3ra
MO3BOHOYHBIX JKMBOTHBIX. Pedrnexc m peduekropHas myra. be3ycinoBHbie u
ycinoBHble peduiekchl. ['ymopanbHass peryisuuss UM SHIOKPHUHHAs CHUCTEMa
KMUBOTHBIX W 4eJoBeKa. JKenme3bl SHIOKPHHHOW CHCTEMBI M HMX TOPMOHBI.
[eiictBue TOpMOHOB. B3auMMOCBSI3b HEPBHOM M OHIAOKPUHHOW CHUCTEM.
['nnoranamo-runodusapHas

cucrema. Pediekc u pedriekropHas qyra. besycioBHbIE U YCTOBHBIE pehIICKCHI

5.2

3ammra opranuzMa ot 6ose3Hel. UmmyHHas cuctema venoBeka. KieTouHbii u
TYMOpQJIbHBIA MMMYHUTET. BpokIEHHBIN, NpuoOpeTéHHbIN cnennduiyeckuit
uMMyHUTET. Teopust KIOHaJIbHO-CEIEKTUBHOrO uMMyHutera (I1.DOpinux,
®.M.bepuer, C.ToneraBa). BocnamurtenbHble OTBETHI OpraHu3MoB. Poib

BpO)KI[éHHOFO HUMMYHUTCTA B pa3BUTHUU CUCTCMHBIX 3a00JIeBaHUH
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KpoBeHnocHas cuctema u e€ opranbl. Cep/iie, KpOBEHOCHBIE COCYAbl U KPOBb.

Kpyru kpoBooOpamienus. Pabora cepaua u e€ perysus
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Hpixanue yenoBeka. Juddysus ra3oB dYepe3 MOBEPXHOCTh  KIIETKH.
JpixaTenpHas cucTeMa uenoBeka. J[lpixaTenbHas MNOBEPXHOCTh. Peryisims

JbIXaHus. JpIxareabHbIe 00BEMBI




5.5

[TumeBapuTenbHas cuctema yenoBeka. OTAenbl MUIIEBAPUTENBHOIO TPAaKTa.
IInmeBapurensHble  Kene3bl.  BHYTPUIIOIOCTHOE M BHYTPHUKJIETOYHOE

MUIIeBapeHUe

5.6

IToxpoBbl u ux npousBoaHble. Opranbl BbiaeneHus. [louku. Crpoenue u
¢dyHKkunOHUpOBaHUE HeppoHa. PUIBTpaIUs, CeKpeLrs U 00paTHOE BCachlBaHHE

KaK MEXaHU3Mbl pabOThl OpraHoB BbleneHuss. OOpa3zoBaHuE MOYH Y YEJIOBEKA

5.7

I[BI/I}KCHI/IG YyeJloBeKa: MblIeuyHas cucreMa. CkeJieTHBIE MBIIINBI U UX pa60Ta.

CTpOCHI/Ie U TUNBI COeTUHEHUS KOCTeH

Teopnﬂ 3BoOLMHU. Pa3BuTHeE )KU3HU Ha 3emie

6.1

Opomormonnast  Teopus Y. Jlapuna. Ilpenmoceuikui  BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb U HaydHas aestenbHocTs Y. JlapBuHa.

JBuxyue cuiibl 3Bomonuu BuaoB 1o Y. /lapBuHy (BbicOKas MHTEHCHUBHOCTH
pPa3MHOXKEHHUSI OPTraHW3MOB, HACIEACTBCHHAas W3MEHYHBOCTh, Oopbba 3a
CYILIECTBOBaHHE, ECTECTBEHHBIN M HCKYCCTBEHHBIH 0TOOD).

Odopminenne cuaTeTrueckoi Teopun dBomonuu (CTD). HelitpansHas Teopus
sBomonuu. COBpeMEHHas SBOIIOIIMOHHAS OMOIOTHsl. 3HAUEHUE IBOTIOIMOHHON

Teopur B OPMHUPOBAHNN €CTECTBEHHO-HAYYHON KapTUHBI MUPA

6.2

[Tomymnsimust kak sjaeMeHTapHas eAMHULA 3BoOJOUUU. COBpEMEHHBIE METOIbI
OLIGHKU TE€HETHYECKOTO Pa3sHOOOpa3us M CTPYKTYypbl Homyisaiuid. M3amenenue
reHO(OoHAa MOMyJSALMU KaK 3JEMEHTapHOE 3BOJIIOLIMOHHOE sIBJIEHHE. 3aKOH
reHeTudeckoro pasHoBecus k. Xapau, B. BaiinGepra.

OneMeHTapHble (DAaKTOpBl (IBMXKYIIME CHIIBI) 53BOMIONMU. MyTallMOHHbBIN
npouecc. KomOunatuBHas wu3MeHuMBOCTh. [Jlpeiid TreHOB — cilydaiiHble
HEHAIPaBJICHHbIE M3MEHEHHs 4YacToT ajuieneid B momymsinusax. Oddexr
OCHOBATEJIA. Murpanuu. M3omsimuss momyJisiuid: reorpaduyeckas
(mpocTpaHCTBEHHAsI), OMOIOTHYECKast (PETPOyKTUBHAS).

EcrectBennblii oTOOp — HampaBisiommid —(akrop dBodronuH. DOpMBI
€CTeCTBEHHOTO OTOOpa: JABWXKYUIMHA, CTaOMIM3UPYIOIINH, pa3pbIBarOIINi
(nu3pynrtuBHbIN). [TonoBoil oTOOD.

[TpucnocoOneHHOCTh  OpPraHM3MOB  KaK  Pe3yibTaT  MHUKPOA3BOJIIOLMH.
Bo3HukHOBeHHe  mpucrnocoOneHuid y  opraHusMoB.  Apomopho3bl U
UA0aNaITallvy. IIpumepsl npucnocoOIeHn y OpraHu3MOB.
OTHOCHUTENBHOCTD MTPUCIIOCOOTIEHHOCTH OPTaHU3MOB.

Bun, ero xpurepunm U CTpykTypa. BuaooOpazoBaHue Kak pe3yJbTaT
MHUKPO3BOIIONMH. M30msiuus — kintoueBoi pakTop BupooOpazoBanus. Ilytu u
CIIOCOObI BH1000pa30BaHMUS: aJIONATPUIECKOE (reorpaduueckoe),
CHUMIIaTpU4yeckoe  (PKOJOTMYECKOe), «MIHOBEHHOE»  (IOJUIUIONIU3aLus,

rubpuanzanys). JJIuTenbHOCTh 3BOJIOLUOHHBIX ITPOLIECCOB.




MexaHu3Mbl (OPMHUPOBAHUS OHOJIOTUIECKOTO Pa3HOOOpa3usl.

Posnb 3BONMIOIIMOHHON OHMOIOTHH B pa3pabOTKe HAYyYHBIX METOJOB COXPAaHEHUS
Onopa3HooOpasust. MUKPOIBOMIOIUS U KOIBOJIIOIMS MApasHTOB U UX XO3S5EB.
MexaHu3mbl (OPMHUPOBAHUS YCTOHYMBOCTH K AHTUOMOTHKAM U CIOCOOBI

00pbOEI ¢ Helt

6.3

Mertonbl u3ydeHus: MmakposBostonuu. [laneoHronornueckue MeToibl U3y4eHUs
sBosonuu. Ilepexonupie Gopmbl 1 pUIIOreHETHYECKHE PSAAbl OPTaHU3MOB.
buoreorpaduueckue meroapl uzydeHus sBomonuu. CpaBHeHHE (IOPHI H
dayHbl MaTepuKkoB M OCTpoBOB. buoreorpaduueckue obnactu 3emnu. Buabl-
DHJIEMHUKH U PEITUKTHI.

DOMOpHOIOrHYEeCKHEe M CpPaBHUTEIbHO-MOpP(]oIornyeckue MeToJbl H3y4EHUs
ABOJIONMH. | eHeTHYecKrne MEXaHW3MBbl IBOJIOIMH OHTOTEHE3a W TIOSBIICHHUS
HBOJIIOIIMOHHBIX ~ HOBHIECTB. ['OMOJIOTMYHBIE W  AHAJIOTUYHBIE OPIaHBI.
PynumenTtapHble  opranbl M aTaBU3Mbl.  MoJEKyJISIpHO-TeHETUYECKUE,
OMOXMMHUYECKME W  MaTeMaTHYeCKWE METOABl  W3YyYEHHUsS  HBOJIOLHH.
['omonornynbie TeHbl. COBpEeMEHHBIE METOABI TOCTPOEHUS (DUIOTEeHETUYECKUX
JIEPEBBEB.

XpOMOCOMHBIE MyTallUN U YBOJIOLHSI TCHOMOB.

OO6mme 3akoHOMEpHOCTH (TIpaBuia) 3BojonuH. HeoOpaTuMocTh IBOIOIHUU.

AnantuBHas panuanus. HepaBHOMEpHOCTh TEMIIOB DBOJIIOIIHI

6.4

Hayunbple rumore3bl NpPOUCXOXKJIEHUS >KU3HM Ha 3emiie. AOHOreHe3 W
naHcriepmus.  JloHayuyHble — NpEACTaBICHUS O  3apPOKIACHUU  KU3HU
(kpeaunonusM). ['Mmore3a MOCTOSHHOTO CaMO3apOXACHUS JKU3HU U e
onposepxenue onbitamu  ®O. Pemu, JI. Cnamnannanu, JI. Ilacrepa.
[TpoucxoxaeHue KU3HU U aCTPOOHOIIOTHUSI.

OcHoBHbIE 3Tanbl HeOpraHudeckoi 3pomonuu. [InanerapHas (reosornyeckas)
HBOMIOLIMA. XUMHUYEcKass O3BOMIOLUSA. AOHOTeHHBI CHHTE3 OpPraHu4YecKhX
BemecTB u3 Heopranmdeckux. OmpiT C. Mmmnepa u I'. FOpu. O6pazoBanue
noiuMepoB U3 MoHoMepoB. KoanepBatHas runore3a A.M. Onapuna, runoresa
nepBuyHoro OynwoHa Jk. XomaeiHa, reHernueckas rumoteza [. Mémnepa.
Pu6o3umsl (T. Yek) u runoreza «mupa PHK» V. I'mnbepra. dopmupoBanwme
MeMOpaH ¥ BO3SHUKHOBEHHE MPOTOKIETKH.

Hctopus 3emnu u Metonibl e€ usydeHus. Mckonaemple opraHu4ecKre OCTAaTKH.
['eoxpononorus u e€ Meronpl. OTHOCUTENbHAA U a0COIOTHAS T€OXPOHOJIOTHSL.
I'eoxpoHonOruuecKas 1mKasa: 30Hbl, 3pbl, IEPUOBI, FTOXH.

HavanpHbie 3Tansl opranndeckoi 3Bostonuu. [losBienue u 3BOMIONHS TEPBBIX

KJIICTOK. 3BOJHOI_[I/ISI Metaboau3ma. Bo3HHMKHOBEHHE MECPBBIX SKOCUCTCM.




CoBpeMeHHbIE MHUKpOOHbIE OWOMIEHKM KaK aHajor NepBbIX Ha 3emie
coobuiectB. CtpomaTonuTsl. [IpoKaprOTH U 3yKapUOTHI.

[Tpoucxoxaenne 3yKapuoT (CUMOMOTeHEe3). DBOIIOIMOHHOE MPOUCXOKICHUE
BUpYCOB. [IponcxoxaeHue MHOIOKJIETOUHBIX OpraHu3MOB. BoO3HMKHOBEHME
OCHOBHBIX TPy MHOTOKJIETOYHBIX OPTaHU3MOB.

OCHOBHBIE ATallbl HBOJIOIWN BBICIIUX pacTeHUH. OCHOBHBIE apomMop(do3bl
pacTteHuil. Beixon pacrenuit Ha cyumry. IlosBieHue CHOpOBBIX PACTEHHUU H
3aBoeBaHne MMH cymu. CemenHble pacteHus. lIpomcxoxkneHue LBETKOBBIX
pacTeHun.

OCHOBHBIE 3Tanbl 3BOMIOLMU KUBOTHOrO Mupa. OCHOBHBIE apoMOpdo3bl
KUBOTHBIX. Benjckas dayna. KemOpuiickuii B3pbIB — MOSIBJIEHUE COBPEMEHHBIX
tunoB. IlepBbie XopnmoBele kuBOoTHBIE. JKu3Hp B Bojxe. OBoNIOIUA
MO3BOHOYHBIX. [Iponcxoxknenune ampubuii w pentwiuid. [IpoucxoxneHue
MJIGKONUTAONMX M nTul. [IpuHnun kimrodeBoro apomopgosza. OcBoeHue
0eCr03BOHOYHBIMU M [TO3BOHOYHBIMU KHUBOTHBIMM CYIIIH.

PasButve »xu3HM Ha 3emie MO 3paM U MEpUOAAM: apXei, MpoTepo3oH,
najneo3oi, Me3030HM, KailHo30i. OOmas XapakTepuUCTHKa KiIuMaTa H
reoJorudeckux mnpoueccoB. [losiBieHne U pacuBeT XapaKTEpHBIX OPTaHU3MOB.
YrneobpazoBaHue: €ro YCIOBUS U BIMSHUE HA Ta30BbIi COCTaB aTMOC(EPHI.
MaccoBble BBIMUpaHHUSI — SKOJIOIMUECKHE KpU3HChl mpouioro. IlpuunHel u
CJIEJICTBUS MACCOBBIX BBIMUpaHUi. COBPEMEHHBIN YKOJIOTHYECKUN KPU3HC, €r0

0COOEHHOCTH

6.5

Paznensr u 3amaum anTpomonoruu. Metoasl aHTpornosioruu. CTaHOBIIEHHE
MPEACTABICHUIN O MPOUCXOXKACHUH YesioBeka. COBpEMEHHbIE HAYUHbIE TEOPUH.
CX0ACTBO 4elnoBeKa C KMBOTHBIMU. CHCTEMAaTHUECKOE TOJIOKEHUE YeTTOBEKa.
CBugerenbcTBa CXOACTBA  YEJIOBEKa C  JKMBOTHBIMU:  CPaBHUTEIBHO-
MOP(OJIOTHUECKHE, AMOPHOJIOTUYECKUE, (hU3HOTIOTO-OMOXUMUYECKHUE,
noBefeHYeckue. OTiMuus dYelloBeKa OT JKUBOTHBIX. [IpsMoOXoxieHue u
KOMILJIEKC CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BUTHE rOJIOBHOIO MO3ra U BTOPOM
CHUTHAJIbHOW CUCTEMBI.

JBuxyume cuibl ((akTopbl) aHTPOIOreHe3a: OMOJIOTMYECKUE, COLUAIbHBIE.
CooTHolIeHre OMOJIOTHYECKHUX U COIUANBHBIX (DAKTOPOB B aHTPOIOTEHE3E.
OCHOBHBIE CTaJIUM AHTPONOTreHe3a. ABCTPAJONUTEKH — JIBYHOTHE IPEIKH
monei. YenoBek yMelnblid, NEpPBbIE W3rOTOBJIEHUS OpyAud Tpyna. Yenosek
MPSAMOXOJSIIMI W TIEPBBIM BBIXOJ JroACH 3a mpeaensl Adpuxu. Yenosek
reinens0eprekuii — o0ImMl NPeJOK HEeaHJIEPTAIhCKOTO YEJIOBEKAa M YeIoBeKa
pazyMHOro. YenoBek HeaHAEPTaJbCKUI Kak BUJI JIFOACH XOJIOAHOTO KJIMMATa.
UenoBek pa3yMHbId COBPEMEHHOIO THIA, JEHUCOBCKHUM YEIOBEK, OCBOCHHE

KOHTHHEHTOB 32 mpenenamu AQpuku.




OBOJIOLMS COBPEMEHHOr0 uesnoBeKa. EcTecTBEHHbI OTOOp B MOMYJISALMIX
yeroBeka. MyTalmoHHbIN npouecc U noauMopdusM. IlomynsnoHHbIe BOJIHBL,
npeiid reHoB, wmurpamus ©u  «9(QQGEKT OCHOBATENs» B  MOMYJISIUAX
COBPEMEHHOI0 YEIIOBEKA.

Yenoseueckne pacel. [lonatne o pace. bompmme pacel: eBpomeouIHas
(eBpa3miickasi), aBCTpaJlO-HETPOUAHAA (PKBAaTOpUajbHAsl), MOHIOJIOUAHAS
(a3uarcko-amepukaHckas). Bpems u myTtu pacceneHus 4eoBeKa IO IUIAHETe.
EnunctBo dyenoBedeckux pac. HaydHas HeECOCTOSATENBHOCTH — pacHu3Ma.
[TprucnocoOeHHOCTh YelnoBeKa K pa3HbIM YCIOBUSAM OKpYXKarolleil cpemsl.
Bnusnue reorpaduueckoil cpenbl u apeiipa reHOB Ha MOPQOJOTUI0 U

($u3M0IJIOTHIO YelIoBEeKa

OKOCUCTEMBI U IpUCYyImure UM 3aKOHOMCPHOCTH

7.1

Paznensl u 3agaun sxosiorun. CBs3b 3KOJOTUU C IPYTUMH HAyKaMH.
Metoapl skonoruu. IloneBble HaOMIOAEHHS. DKCIEPUMEHTHI B SKOJIOTHH:
OpUpOAHbIE W JIabopaTopHble. MonenupoBaHHEe B SKOJIOTMH. MOHUTOPUHT

OKPY’KaOIIEH Cpe/Ibl: IOKATbHBIN, pETHOHAIBHBIN U TJI00ATBHBINA

7.2

Okonornyeckue (pakTopel U 3aKOHOMEpPHOCTH WX neictBusa. Knaccupukarnus
HKOJIOTHUECKUX (AaKTOpPOB: abMOTHYECKHE, OWOTHYECKHE, AHTPOIOICHHBIE.
OO0mme 3aKOHOMEPHOCTH JCWCTBHUSL DKOJOTHUYecKuX (akrtopoB. IlpaBmio
munumyma (K. Impenrens, FO. JIubux). TonepantHoCcTh. DBpHUOMOHTHBIE U
CTEHOOMOHTHBIE OPTaHU3MBI.

AbuoTtnueckue paktopsl. CBeT Kak 3Konorudeckuii gpaxrop. [leiicTBue pa3HbIx
Y4aCTKOB COJIHEYHOI'O CIIEKTpPa Ha OPraHMU3Mbl. OJKOJIOIMYECKHE TIpPYIIIIbI
pacTeHHi M XUBOTHBIX II0 OTHOWIEHUIO K cBeTy. CurHaibHas pojb CBeETa.
DOoTONEPHOINU3M.

TemnepaTypa kak »dkojoruueckuii akrop. JlelicTBue TeMmeparypbl Ha
opranu3mbl. [1oMKuIOTEpMHBIE 1 TOMOMOTEPMHBIE OPTaHU3MbI. DBPUTEPMHBIE
Y CTEHOTEPMHBIE OPTraHU3MBI.

Brnaxnocts kak sxosormueckuii (akrop. IlpucmocobmeHuss pacTeHHil K
MOJIIepKAaHUIO BOgHOTO OanaHca. Kimaccudukaiuss pacTeHHiA IO OTHOIIEHUIO K
BoJie. [IprcniocobneHust )KUBOTHBIX K U3MEHEHHIO BOJHOTO pEXXHUMa.

Cpenbl oOWTaHUS OpPraHU3MOB: BOJHAs, HA3€MHO-BO3YIIHAs, IOYBEHHa,
ryOMHHAs MOJNOYBEHHAs, BHYTPUOpPraHW3MeHHas. OU3UKO-XUMUYECKHE
OCOOEHHOCTH cpefl oOuTaHus opraHu3MoB. [IpucnocoOieHus OpraHu3MoOB K
JKU3HU B Pa3HBIX CpEAAX.

buonornueckne putmel. BHemHune u BHyTpeHHuE puTMbl. CyTOYHBIE U
rognyHbie puTMBL. [Iprcnoco0IeHHOCTh OPraHN3MOB K CE30HHBIM U3MEHEHUSIM

YCJIOBUM KU3HU.




Kuznennsie popmbl opranu3moB. [lonstue o xu3HeHHOH (opme. XKu3HEHHBIE
(bopMBl pacTeHHil: JepeBbsi, KyCTapHUKH, KYCTapHUYKH, MHOTOJIETHHE TPaBBl,
OJTHOJIETHHE TpaBbl. JKU3HEHHBIE (POPMBI KUBOTHBIX: TUAPOOUOHTHI, TEOOHOHTHI,
a3po0uOHTBI. OCOOEHHOCTH CTPOSHUS U 00pa3a KU3HH.

buotnueckue ¢dakropbl. Buasl 6MOTHUECKUX B3aMMOJEUCTBUN: KOHKYPEHIIHS,
XHUITHUYECTBO, cUMOMO03 1 ero (opMel. [lapasutusm, Koomeparus, MyTyaau3Mm,
KOMMEHCAJIU3M  (KBapTUPAHTCTBO,  HaxyjeOHMuecTBO).  Herpoduueckue
B3auMoJIeiicTBUs  (Tommyeckue, Qopuyeckue, Qadpuueckue). 3HaYCHHE
OMOTHYECKMX B3aMMOJEHCTBMIA sl CYLIECTBOBaHMS OPIaHU3MOB B Cpele

o0uTaHuA. HpI/IHI_II/IH KOHKYPCHTHOTI'O UCKIITOUYCHU L

7.3

DKOJIOTHUECKUE XapaKTePUCTUKH MOMyJsiiuu. [lomymnsiust kak Ouoigorndyeckas
cuctema. Pomp HeogHOpomHOCTH  cpenbl, (GU3NYECKUX OapbepoB U
0ocoOeHHOCTel Ouosoruu BUAOB B  (POPMUPOBAHUU MPOCTPAHCTBEHHOM
CTPYKTYphl mnonmyJisitinid. OCHOBHBIE TOKA3aTeNW MOMYJSIUU: YUCIECHHOCTD,
IJIOTHOCTh, BO3pacTHasl M TOJIOBasi CTPYKTypa, POKIaeMOCTh, TPUPOCT, TEMIT
pocTa, CMEPTHOCTb, MUTPALIHSL.

Dkojiornyeckas CTpykTypa mnomyisnud. OIeHKa YHUCICHHOCTH TOMYJISIINU.
JuHnaMuKka mOMmyssuu ¥ €€ peryisaius. bBUoTHYecKuid MOTSHITHAN TTOMYJISIIHH.
MopenupoBanue AuHaMuUKH nonyisuud. KpuBbele pocTa  UYUCIEHHOCTH
nonyJisiiiud. KpuBble BEDKUBaHUA. Perymsiust YuCICHHOCTH TOMYJISIUN: POJIb
(GakTOpoOB, 3aBHUCSIIMX W HE 3aBUCSIIIUX OT IUIOTHOCTH. OJKOJIOTHYECKHE
crpareruu BuaoB (1- u K-ctparerun).

[Tonsitne 00 »KoJorMuYeckoW HuIIe Bumaa. Mecroobutanue. MHOromMepHas
Mozenb dkojornyeckod Humm Jx.M. XartunHcoHa. Pasmepsl 3KOI0rn4eckon
Hum. [ToTeHnmanbHas 1 pearn30BaHHas HUIIIH.

Bung kak cucrema nomynanuil. Apeanbl BHUIOB. BHAbl M HX KU3HEHHbBIC
CTpaTerud. 3aKOHOMEPHOCTHM  TMOBEAEHUS W MUTPALMA  JKUBOTHBIX.

buonorndyeckue HHBa3UU JYKCPOAHBIX BUI0OB

7.4

CoobmectBa opranu3MoB. buoneHo3 u ero crpykrypa. CBsBH MEXIy
opranm3MamMu B OHolieHO3e. DKocHcTeMa Kak OTKpbITas cuctema (A.Jx.
Tencnu). OyHKIMOHATBHBIE OJOKM OPTaHW3MOB B JKOCHCTEME: MPOAYLICHTHI,
KOHCYMEHTHI, penyleHTsl. Tpoduueckue ypoBHH. Tpoduueckne Henu U CeTH.
AOuoTtndeckue 010ku 3KocucTeM. [1ouBBI U Wbl B 3KOcHcTeMax. Kpyrosopor
BELIECTB U ITIOTOK SHEPTUU B IKOCUCTEME.

OcHoBHBIE MOKa3aTeNu dKOCUCTEMBI. buomacca u nmpoayKius. DKOJIOTHYECKUe
nmUupaMu bl YUCECII, onomacchl 1 OHCPIUH.

HanpasieHHble 3aKOHOMEpPHBIE CMEHBI CO001IeCTB — cyKueccuu. [lepBuunbie U

BTOPUYHBIE CYKIIECCMM ¥ WX IPUYMHBL. AHTPONOIE€HHBIE BO3JIECUCTBUS Ha

cykueccun. KnmmakcHoe cooOmiectBo. buopaznooOpazue ©  MOJHOTA

KpyroBopoTa BCHICCTB — OCHOBA YCTOI\/'I‘II/IBOCTI/I COO6H.[€CTB.




[TpupoaHbIE AKOCHUCTEMBI. AHTPOIOTEHHBIC JKOCHUCTEMBI. ATPOIKOCHUCTEMA.
ArponeHo3.  Paznuums  Mexay ~— aHTpPONOT€HHBIMH M NPUPOAHBIMU
sKocucTeMaMu. YpOoskocucTteMbl. OCHOBHBIE KOMIIOHEHTBI YPOOIKOCHUCTEM.
I'oponckass ¢aopa u  ¢ayna. CuHaHTponu3amus TOPOJACKOW (ayHBI.
Bbuonoruueckoe u X031HCTBEHHOE 3HAUEHUE arpOdKOCUCTEM M YPOOIKOCUCTEM.
3aKOHOMEPHOCTH (POPMHUPOBAHUS OCHOBHBIX B3aMMOJCHUCTBUI OPraHU3MOB B
IKOCHUCTEMAX.

[TepeHoc sHEpruu 1 BEIIECTB MEKAY CMEKHBIMU IKOCHCTEMaMU. Y CTOMYMBOCTh
OpraHU3MOB, TIOMYJSIIMA W JKOCUCTEM B YCIOBUSX €CTECTBEHHBIX U

AHTPONIOTEHHBIX BO3CUCTBUI

7.5

buocepa — oOmeranerapHass oOojouka 3emiu, Tl CYLIECTBYeT WU
cymiecTBoBasiia >ku3Hb. Yuenue B.UM. Bepnanckoro o Ouocdepe. Obnactu
ouocdeps u e€ coctas. Kuoe BeriecTBo 6MOChEphI U €ro (PyHKIHH.
3aKOHOMEpPHOCTH cymiecTBoBaHMs Ouocdepnl. OcobeHHocTn Oumochepbl Kak
rmobanpHOW  dKOCHCTeMBl. J[MHamMudeckoe paBHOBecue B Omocdepe.
KpyroBopoTsl BemiecTB M OHMOTeOXMMHYECKHE LUKIBI (yriepoja, as3oTa).
PurmuunoCTh siBNIeHU B Onocdepe.

3oHaneHOCTH OMOchepsl. [lonsTue o 6mome. OCHOBHBIE OMOMBI CYIIN: TYHpA,
XBOHHBIE Jieca, CMEUIaHHBbIC W MIMPOKOJHMCTBEHHBIC J€ca, CTEINH, CaBaHHHBI,
MYCTBIHU, TPONHMYECKHE Jieca, BBICOKOTOphsi. Kimmar, pacTUTENbHBIA U
KMBOTHBI MUP OMOMOB CYIIIH.

Crpykrypa U (yHKIHUS )KUBBIX CHCTEM, OIIEHKA MX PECYpPCHOTO MOTEHIHANA H

onochepHbIx GyHKUUI

7.6

OKOJIOTUYECKHE KPHU3UChl U HUX NpUUYUHBL. BozneiicTBue uenoBeka Ha
ouocdepy. 3arpszHeHue BO3AyIIHOM cpenpl. OxpaHa Bo3myXa. 3arpsi3HEHHE
BOAHOM cpenbl. OxpaHa BOAHBIX pecypcoB. Pazpymenue mnousbsl. OxpaHa
IIOYBEHHBIX pecypcoB. M3MeHeHue kiumara.

AHTpPOIIOT€HHOE BO3/EMCTBHE HA PacTUTENbHBIM M KUBOTHBIM Mup. Oxpana
pPacTUTEIBHOIO U >KMBOTHOrO MHUpa. OCHOBHBIE NMPUHLMIIBI OXpPaHbl IPUPOBI.
Kpacubie kuuru. Ocobo oxpansiembie mnpupognbsie Ttepputopuu (OOIIT).
boranunueckue caapl ¥ 300J10rMUECKHUE MTAPKU.

OcHOBHBIE NPUHUUIBI YCTOMYMBOIO Pa3BUTHsI YEJIOBEYECTBA WU IPUPOJBL.
PanmonanbHO€  MPHUPONONOIL30BAaHUE M COXpaHEHHE  OHOJIOrMYECKOIrO

pa3HooOpasus 3eminu







YYEBHO-METO/IMYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YYHEHUKA

* buosnorus. buonorndeckue cucteMsl U npoueccel; 10 kmacce.
yrayonennoe ooyuenue Tepemo A.B., IletpocoBa P.A. O0miecTBoO ¢
OrpaHn4eHHON OTBETCTBEHHOCTHIO « IO MHEMO3MHA»

* buonorusi. buonorndeckue cuctemsl u npoueccsl; 10 knacc.
yriyoneHHoe oOydenue. TepemoB A.B., IletpocoBa P.A. O6miecTBo ¢

orpaHnueHHoN oTBeTcTBEHHOCThIO « IOl MHEMO3NHA»

METOJUYECKHUE MATEPHUAJIBI JIJI51 YUUTEJIA
Metoaudeckoe nmocooue/Ilaceunnk B.B., AkiinonepHoe o0111ecTBO U31aTEILCTBO

"IIpocBemienue".

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

www.informika.ru - anexktponHsiii yueOnuk "buosnorus" (Bep. 2.0 - 2000) u3
nukia "O0yyaroue sHIUKIoneAuu". - YueOHbli Kypc, KOHTPOJIbHBIE BOIPOCHI.

(Kak monip3oBatbes - cm. "Tlomorp".)

www.college.ru - paznen "OTkpeiToro kouiemka" no buonoruu. YueOHUK,

Mojenu, On-line TecThl, yUUTENIO.



www.skeletos.zharko.ru - "OnopHo-aBurarenbHas cucteMa uenoBeka'.
OO6pa3oBatenbHbli callT 1o npeamety buonorus, kypc Yenosek. Ctpoenue
ckenera. Mpimeunas cuctema. Kak 3to padoraet. [Ipunoxenus: 2 CKeJIeTHBIX

SHIUKIIOTICINH; JITISl YUUTENIS - YPOKH, JTabopaTOpHbIE, 6 TECTOB C OTBETAMH.

www.biodan.narod.ru - "buolan" - buonorus ot JJansl. HoBoctu u 0030psI 1o
ouonoruu, sxkonoruu. [Ipodiemsr u Teopuu. EcTh TeMaTHUECKHE BBITYCKH,

doTtoranepeu, 6norpaduu BETUKUX YUCHBIX, CIICIICIOBAPD.

www.bio.1september.ru - qys yuurteneit " uay Ha ypok buonoruun". Crtateu no:

boranuke, 3oonoruu, buonorun - Yemosek, OOmeii 6nojiornu, DK0OJOTUH.

www.bio.1september.ru - razera "buonorus" (Mex1y BbIXOJAOM OYE€PETHOTO
HOMEpA Ta3eThl ¥ MOSBJICHUEM IMOJTHOTEKCTOBOM BEPCUM HOMEPA HA CalTe

YCTaHOBJICH T'OJI0BOM MHTEPBaN)

www.kozlenkoa.narod.ru - 3rot caiit Ko3nenko A.I'. - npenogaBaTens u s
IperoaaBaTesel, st TeX, KTO YUUTCS caM U yYUT JAPYTUX; OYHO U
JAUCTAaHIIMOHHO, OMOJIOTHH, XUMUH, IPYTUM TPEAMETaM - C IIOMOIIBIO

KoMmIbtoTepa U IHTEpHET.



www.nsu.ru buonorus B BOIIPOCAax M OTBCTAX - YYCHEIC HOBOCI/I6I/IpCKOFO

AKaI[eMFOPOI[Ka OTBCYAIOT HA BOIIPOCHI CTAPIICKIACCHUKOB.
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