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MOSACHUTEJIBHASA 3AININCKA

[Iporpamma mo ydueObHOMY mpeamery "buonorus" (manee - Owomnorus) Ha
ypOBHE cpenHero oluiero oOpa3oBaHHs pa3paboTaHa Ha ocHOBe dDenepaabHOrO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 ob6pazoBanuu B Poccuiickoit denepanuny,
dI'OC COO, Konmenuuu mnpernojaBaHus ydeOHoro mnpeamera «buosorus» u
OCHOBHBIX TOJIOKEHUH (enepanbHOi paboyeil mporpaMmbl BOCIIUTAHUS.

YueOuslii npeamer «buonorus» yray6nénnoro ypoBHsi mzyuyenus (10-11
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB MpeaMeTHou obnactu «EcrecTBeHHO-
HayuHble mpeameTb». CormacHo mnonoxkenusMm PIOC COO mnpoduiibHbIE
y4eOHbIE TPEIMETHI, U3ydyaeMble Ha YriyOJEHHOM YPOBHE, SIBISIIOTCA CIIOCOOOM
nuddepenpanii  oOy4eHUsT Ha YpPOBHE CpPEAHEro OOIIero oOpa3oBaHUSl U
MPU3BAaHbl O0ECIEUUTh MPEEMCTBEHHOCTh MEXJIy OCHOBHBIM OOIIKUM, CpPEeAHUM
o01mM, cpeHUM MpodhecCHOHANTBHBIM U BBICIIUM OoOpa3oBaHueM. B To ke BpeMs
KOKIBIM M3 JTHX Y4eOHBIX MPEAMETOB JOJDKEH OBITh OpPHUEHTHPOBAaH Ha
MPUOPUTETHOE PEIICHHE O00pa30BaTEIbHBIX, BOCHUTATEIBHBIX M PAa3BUBAIOIINX
3a/1a4, CBSI3aHHBIX C MpodopUeHTaIUeld OO0ydYaroUUXCsi U CTUMYJIMPOBAHUEM
WHTEpeca K KOHKPETHOM 00JacTW HAy4YHOrO 3HAHUS, CBSI3aHHOTO C OMOJIOTHEH,
MEIULIMHOM, YKOJIOTUEU, TICUXO0JIOTHEN, CHOPTOM HWJIM BOCHHBIM JIEJIOM.

[Iporpamma mo ydeObHomy mpeamery "buomorus" naér mpeacraBieHHE O
Head U 3ajadax u3ydeHusi ydyeOHoro mnpeamera «buosorus» Ha yriyOiaéHHOM
YpOBHE, omnpeaessieT o0si3aTesibHOe (MHBApUAHTHOE) MIPEAMETHOE COAepKaHue, ero
CTPYKTYPHUpPOBAaHME TIO pa3jieliaM M TeMaM, paclpelesieHhe Mo Kjaccawm,
PEKOMEHyeT MOCIEA0BATEIbBHOCTh M3Y4YeHHs YYEOHOro marepuaia ¢ ydeéToMm
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH Y4eOHOro Tpollecca,
BO3pPACTHBIX OCOOEHHOCTeW oOyuwaromuxcsi. B mnporpamme 1o Ouonoruu
peanu3oBaH MPUHIUIT TPEEMCTBEHHOCTH C M3y4YCHUEM OHOJIOTMM Ha YPOBHE
OCHOBHOTO  0O0miero oOpas3oBaHusi, Oyiaromaps 4YeMy IPOCMATpPUBACTCS
HAMpaBJICHHOCTh HA  TMOCJEAYIONMIEe pa3BUTHE  OHWOJOTUYECKUX  3HAHUH,
OpPUEHTUPOBAHHBIX Ha (HOPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTMYECKOTO MBIIIJICHUS, TPEACTaBICHUNA O 370pOBOM oOpasze KU3HHM, Ha
BOCIHUTaHUE OEpPEKHOr0 OTHOIICHUS K OKpyKalolled mnpupoaHou cpeae. B
nmporpaMme Mo OMOJIOTHH TakKe IMOKa3aHbl BO3MOXKHOCTH YYEOHOro mpeaMera
«buonorusiy B peamuzanuu  TpedoBanuit DPIOC COO Kk MIAHUPYEMBIM
JUYHOCTHBIM, METAlpPeAMETHBIM M TPEAMETHBIM pe3yjbTaTaM OOydYeHHS U B
(GbOpMHpPOBaHUM OCHOBHBIX BHUJOB Yy4e€OHO-TMIO3HABATEIBHOU  JIE€SITEIIbHOCTH
OOy4JaromMXcsi MO OCBOCHHIO COJEPKAHUS OMOJOTWYECKOTO O0Opa3oBaHHUS Ha
YpOBHE cpeaHero ol1iero oopa3oBaHus.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpeaHEero o0Iero oopasoBaHUs
3aBepiiaeT OuoJIoTMYecKoe O00pa3oBaHME B IIKOJE U OpPUEHTUPOBAH Ha



pacimiMpeHre U yriayOsjeHue 3HaHMM OOYyYaroIIMXCs O KMBOM MPUPOJE, OCHOBAX
MOJICKYJISIPHOM M KJIETOYHOW OMOJIOTHMH, SMOPUOJIOTUM U OWOJIOTUM Pa3BUTHA,
TE€HETUKH, CEIEKINN, OMOTEXHOJIOIMH, SBOTIOLUOHHOIO YUYEHUS U SKOJIOTUH.

N3yuyenne yuebHOro mnpeamera «buonorus» Ha YrIyOJIEHHOM YpPOBHE
OPUEHTHPOBAHO HA MOJArOTOBKY OOYyYaOIIUXCS K MOCIEAYIOLIEMY IOIYYEHHIO
Ouosiorn4eckoro  oOpa3oBaHUsT B  By3aX M OpraHM3alUsX  CpPEIHEro
npodeccuonansHoro oopa3zoBanusi. OCHOBY €ro COAEPKaHUS COCTaBISIET CUCTEMA
OMOJIOTMYECKUX  3HAHWUM, [IOJIYYEHHbIX IpU HU3YYEHUM OOy4arolUMUCS
COOTBETCTBYIOIIUX CHUCTEMATHUUECKUX Pa3fesioB OMOJIOTUH HA YPOBHE OCHOBHOTO
obmiero obpazoBanusi, B 10—11 kiaccax 3Tu 3HaHUS TOJYy4YarOT pa3BuTHE. Tak,
paclIMpeHbl U YIUIyOJeHbl OWOJOTrMYECKHME 3HAHUS O PACTEHUSX, >KUBOTHBIX,
rpu0ax, OakTepHsiX, OpraHU3ME 4YeJOBEKa, OOIIMX 3aKOHOMEPHOCTSX KU3HH,
JIOTIOJIHUTEIBHO BKIIFOUEHBI OMOJIOTUYECKUE CBEICHUS TPUKIIATHOTO U TOMCKOBOTO
XapaKkTepa, KOTOPbIE MOKHO HCIIOJIB30BaTh KAK OPUEHTHUPBI IS MOCIEAYIOIIETO
BbIOOpa mnpodeccuu. Bo3MmokHa Takxke HMHTErpanus OMOJIOTMYECKUX 3HAHUHA C
COOTBETCTBYIOIIMMH 3HAaHUSAMH, MOJYYEHHBIMU OOYYAIOIIUMHUCS TPH H3YYECHHUH
(bU3UKH, XUMHUH, Teorpadui 1 MaTEMaTUKH.

CrpykTypa mnporpamMmbl 1o ydyeOHOMYy mnpenmery "buosorus" oTpaxkaer
CUCTEMHO-YPOBHEBBIH U 53BOJIOLUUOHHBINM MOAXOABl K HW3YYEHHIO OHOJIOTHH.
CoryiacHO UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE JJISl )KUBBIX
CUCTEM Pa3HOT0 YPOBHS OpTraHU3ALMH, BOJIOLMH OPraHUYEeCKOro Myupa Ha 3emiie,
COXpaHEHHUsi OMOJOrMYecKOro pasHooOpasus IuiaHeTtol. Tak, B 10 Kkiacce
U3y4aloTCsl OCHOBBI MOJIEKYJSIPHOM M KJIETOYHON OWOJIIOrMH, SMOpPHOJIOTUU U
OMOJNIOTMM Pa3BUTHUS, TEHETHUKU M CEJIEKIUH, OMOTEXHOJOTHMH W CHUHTETUYECKOU
OMOJIOTMHU, AKTyalIM3UPYIOTCS 3HAHMS OOy4yarolMUXcs MO OOTaHUKE, 300JI0THH,
aHatoMuu, (usmonorun uenoBeka. B 11 kiacce wu3yyaroTcs SBOJIOLHMOHHOE
y4eHHE, OCHOBBI SKOJIOTUHU U yueHue o ouocdepe.

VYuebnsiii mnpeamer «buonorums»  mpuszBaH  00eceUMTh  OCBOCHUE
OOy4aroIIMMUCSE OMOJIOTUYECKUX TEOPUN U 3aKOHOB, UJI€W, TPUHIIUIIOB U MTPaBUJI,
JIeXKaIUX B OCHOBE COBPEMEHHOU €CTECTBEHHO-HAYYHOM KapTHUHBI MUPA, 3HAHUM O
CTPOEHUH, MHOT000pa3vM M OCOOCHHOCTSAX KJIETKHU, OpraHu3Ma, IOy,
OMOIIEHO3a, SKOCUCTEMbBI, O BBIIAIOIINXCS HAYYHBIX JOCTH)KEHUSAX, COBPEMEHHBIX
UCCJIEIOBAaHUSIX B OMOJIOTUH, IPUKIIATHBIX acleKTax OMOJOTrHYecKUX 3HaHWM. J{is
pa3BUTHS M TOJAJAEpKaHUS HHTepeca OOydaromuxcsd K OHOJIOTMH Hapsiay co
3HAYUTENIbHBIM 00BEMOM TEOPETUYECKOI0 MaTepHalla B COAECpPKAHUU IPOrPaMMBbl
no OWOJIOTHH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJICHHS M PAa3BUTHS
TOM uiau MHOW oOjacTh OWOJIOTHH, BKIAJAOM OTEUECTBEHHBIX M 3apyOeKHBIX
yU€HBIX B PELICHUE BAXKHEUITNX OMOJOTHYECKUX U IKOJIOTUYECKUX MPOOIIEM.



Lenb n3yuenus yueOHnoro npenmera «buonorus» Ha yriiyoaéHHOM YpOBHE —
OBIAJICHHUE  OOYYalOUIMMHCS  3HAaHUSAMHU O  CTPYKTYpHO-(PYHKIIMOHATHHOMN
OpraHM3allMd >KUBBIX CHCTEM PAa3HOTO paHra M MNPUOOpPETeHHE YMEHHM
UCIIOJIb30BaTh 3TH 3HaHUS B (JOPMUPOBAHMU HMHTEpECa K ONpeAesIEHHON 00sacTu
npo(heCCUOHATIBHOM JAESITENbHOCTH, CBSI3aHHOM C Ouosiorned, Wi K BbIOOPY
y4eOHOT0 3aBEICHUS I MIPOOJIKEHHSI OMOJIOTHYECKOTO 00pa30BaHusI.

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

OCBOEHHUE O0OYYAIOIIMMHUCA CUCTEMbI OMOJOTMYECKUX 3HAHUMN: 00 OCHOBHBIX
OMOJIOTMUECKUX TEOPHSIX, KOHUENIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
npaBuiax, COCTABISIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KAPTUHY MHUPA; O
CTPOCHUHM, MHOTO00pa3ud U OCOOCHHOCTSAX OHOJIOTHYECKUX CHCTEM (KJIETKa,
OpraHu3M, MONyJsALus, BU, OMOreoleHo3, onocdepa); 0 BbIIAIOIIUXCS OTKPBITUAX
Y COBPEMEHHBIX MCCIIE0BAaHUAX B OMOJIOTUY;

O3HAKOMJIEHUE OOy4YaloIMXCd C METOJAMH IIO3HAHMS JKUBOW MPHUPOIBL:
UCCJIEIOBATEIbCKUMU  METOJaMU  OMOJIOTUYECKHX HayK (MOJEKYJISIpHOW U
KJIETOYHOM OHMOJIOTUH, SMOPHOJOTMM W OHOJIOTMM pa3BUTUA, TEHETUKU U
CEeJIEKIIMM, OWOTEXHOJOTMM U CHUHTETHYECKOW OWOJIOTHMH, MaJeOHTOJIOTHUH,
HKOJIOTUH);  METOJaMU  CaMOCTOSITEJIBHOTO  MPOBEAEHUS  OMOJOTMYECKHX
UCCeNoBaHUM B JjabopaTtopum M B mpupoje (HaOmoaeHue, H3MEepeHue,
HKCIIEPUMEHT, MOJIETMPOBAHUE);

OBJIaZIcHMEe OOYyYalOIUMHUCS  YMEHUSIMH:  CaMOCTOATEIbHO  HAaXOJHUTh,
aHaJIM3UPOBaTh M HCIIOJIb30BATh OMOJIOIMUYECKYI0 HH(QOPMAIMIO; TOJIb30BAThCS
OMOJIOTUYECKONH TEPMUHOJIOTHEH M CHUMBOJIMKOM; YCTAaHABIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHMOJIOTUM M  COLMAIBHO-3KOHOMUYECKUMH M  HKOJIOTHYECKUMU
npo0jeMaMu 4Ye0BEYECTBA; OLICHUBATh IMOCIEACTBUS CBOEH NEATEIbHOCTH I10
OTHOILIEHUIO K OKpY)KaroIleW NpUPOAHON cpene, COOCTBEHHOMY 3/10POBBIO H
3I0POBBIO0  OKPYXKAIOIIUX  JIIOACH; OOOCHOBBIBATH H  COONIOAATH  MEPHI
npo@uIIakTUKA MH(GEKIIMOHHBIX 3a00J€BaHUi, MpaBUiia OBEACHUS B MPUPOJIE U
oOecrieueHus: 6€30MaCHOCTH COOCTBEHHOW KU3HENEATETbHOCTH B UPE3BbIYAHBIX
CUTyallUsIX ~MPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBpEMEHHbBIEC HAyYHbIE OTKPHITUS B 00J1aCTH OHOJIOTHH;

pa3BUTHE Y O0YYaIOIIUXCS MHTEIJIEKTYabHBIX M TBOPUECKUX CIIOCOOHOCTEH
B IMpoIleCCE€ 3HAKOMCTBA C BBIIAIONIMMUCS OTKPBITUSAMH M COBPEMEHHBIMU
UCCIIEJOBAaHUSIMM B OHOJIOTHH, pEIIaEMbIMH €10 MpoOjaeMamMH, METOIO0JOTruei
OMOJOrNYECKOTO UCCJIEI0BAHMS, IIPOBEICHHUS AKCNEPUMEHTAIIbHBIX
UCCIIEIOBaHMM, peleHus] OMOJIOTUYECKUX 3a/1ad, MOJACTUPOBAHUS OMOIOTHYECKUX
O0OBEKTOB U MPOLIECCOB;



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

npuoOpeTeHrue  OOy4YarOIIMMHUCS  KOMIIETEHTHOCTH B PAIlMOHAJIBLHOM
MIPUPOOIIOIL30BaHNN (COOJIO/ICHNE TIPAaBWJI TOBEICHUS B TPHUPOJIE, OXPAHBI
BUJIOB, DKOCUCTEM, Onocheprl), COXpaHEHUU COOCTBEHHOTO 3JI0POBBS U 3/I0OPOBbSI
OKpYXXaloIUX  Jrojied  (coOmromeHuss Mep nporiakTuku — 3a00JieBaHUH,
oOecrieueHne 0€30MaCHOCTH >KU3HEAESITEIbHOCTH B YPE3BbIUAMHBIX CHUTYAIUSX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  HCIOJb30BaHUS
OMOJOTMYECKUX 3HAHUI U YMEHUH B TOBCEAHEBHOM KU3HU;

CO3JaHWe€  YCIOBMM Uil  OCO3HAHHOTO  BbIOOpa  00yYarolMMUCH
WHIUBU Ty aJIbHON o0OpazoBarenbHON TPaeKTOPUH, CHOCOOCTBYIOLIEH
nocJenyronemMy npo(ecCHOHaTbHOMY CaMOOIPEACICHUIO, B COOTBETCTBUU C
WHIUBUTyAIbHBIMUA HHTEPECAMH U IIOTPEOHOCTSAMHU PETHOHA.

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

OT60p opraHu3arMoOHHBIX (OPM, METOJOB U CPEJICTB OOyUCHHS OHOJIOTHU
OCYIIECTBIISETCS ¢ YYETOM CHEIU(UKU ero COJASp KaHWs W HAINpaBJICHHOCTH Ha
MPOJIOJDKEHNE  OMOJIOTHYECKOTO 00pa3oBaHHMs B OPTraHM3AIlUAX  CPETHETO
po¢heCCHOHAIILHOTO M BBICIIIETO 00pa30BaHUs.

O0s13aTeIBbHBIM YCIIOBUEM MPU O0YYCHUH OMOJIOTHH Ha YIITyOJEHHOM YPOBHE
SBJIIETCSI TIPOBENICHUE JTA0OPATOPHBIX M TpakTU4Yeckux padot. Takxke ydactue
OOyJaroIMXcs B BBIMOJTHCHUH TMPOSKTHBIX M YYEOHO-HCCIIEIOBATEILCKUX PaldoT,
TEeMaTHKa KOTOPBIX OMPEIACIASTCS ydYUTEJIeM Ha OCHOBE HWMCIOIIHUXCS
MaTepHaTbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBUM.



COAEPXKXAHUE OBYUYEHUA
10 KIIACC

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

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHas O0MoJIorus — KOMIUIEKCHas: Hayka. KpaTkas ucTopusi pa3BUTHS
Ouosiornu.  buonornueckue HaykKM W U3y4yaeMble UMM IPOOJIEMBI.
OyHaaMEHTaJbHbIE, TPUKIAJHBIE W I[OUCKOBBIE HAy4YHBIE MCCIECIOBAaHUS B
OMOJIOTHH.

3HadeHune OMoJoruu B (POPMUPOBAHUHU COBPEMEHHOM €CTECTBEHHO-HAYYHOU
kaptuabl mupa. [Ipodeccun, cBsizanHbie ¢ Ouonoruei. 3HaueHHE OWOJIOTUU B
MIPAKTUYECKOM JEATCIIbHOCTA 4YEJOBEKA: MEIUIHMHE, CEIbCKOM XO3SMCTBE,
IIPOMBILIJIEHHOCTH, OXPaHE IPUPOJBL.

JlemoHcTpanuu

[Toptpetsl: Apucrorens, Teodppact, K. Jlunneit, XK. b. Jlamapk, Y. dapBuH,
VY. TI'apseui, I'. Menaens, B. U. Bepuaackuii, W. I1. ITaBnos, U. . Meunuxkos, H.
. Basunos, H. B. Tumodees-Pecorckuit, JIx. Yorcon, ®@. Kpuk, /. K. benses.

Tabmuubl U cxembl: «CBsI3b OMOJIOTUM C APYTrUMHU Haykamuy, «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. ’KuBble cucreMbl U X H3yYCHHUE

JKuBble cuUCTEMBI Kak MpeaMerT u3ydeHus Ouonoruu. CBOMCTBA >KHMBBIX
CUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHMCKPETHOCTb W LEIOCTHOCTb,
CIOKHOCTh M YIOPSAJIOYEHHOCTb CTPYKTYpPBI, OTKPBITOCTb, CaMOOpPTraHU3aLus,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTh, U3MEHYMBOCTD, POCT U PAa3BUTHE.

YpOBHM OpraHM3allii KUBBIX CHUCTEM: MOJICKYJISPHBIM, KJIETOYHBIMH,
TKAHEBBIH, OpPraHU3MEHHBIN, MOMYJISIIMOHHO-BUIOBOM, 9KOCHUCTEMHBIN
(bmoreonenoTnyeckuii), OmochepHniii. Ilporecchl, TpPoHCXOIANIME B IKHUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >KMBOTO. JKWM3HB Kak (opMa CyIIeCTBOBAHUS
Marepuu. Hayku, n3ydaromme ,uBbl€ CUCTEMbI HA PA3HBIX YPOBHSIX OpTraHU3AIUU.

N3yueHnne >XKuUBBIX cucTeM. Meroasl Ouosiorudeckor Hayku. HaGmromeHwue,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATU3alMs, MeTaaHanu3. [louarue o 3aBUCUMON U
He3aBUCHUMOM TmiepeMeHHOU. [IlnaHupoBanme skxcnepumenta. IlocraHoBka u
npoBepka rumnote3. HyneBas rumoresa. [lonarue BbIOOpKH U €€ TOCTOBEPHOCTH.
Pa3bpoc B Ouosornueckux JaHHbIX. OIl€HKAa JAOCTOBEPHOCTH MOJIYYEHHBIX
pe3yabraroB. [IpuunMHBI UCKaXEHUsA PE3YyJIbTATOB JKcnepuMeHTa. [loHsATne
CTaTHCTUYECKOTO TECTA.

JleMoHCTpanun



Tabmumpt u cxembl: «OCHOBHBIE TPU3HAKU >KU3HWY», «buonorunueckue
cucteMbl», «CBOHCTBa KUBOM MaTepum», «YPOBHU OpraHU3alUUd KUBOUI
npupoas», «CTpoeHHe MKUBOTHOM KIETKH», «TKaHM MKUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHuszmay», «buoreonenos», «buochepa», «Metobl
W3YUYEHHUS )KUBOU ITPUPOJIBI».

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

IIpakTnueckas padora «lcnosibp30BaHWE pPa3IMYHBIX METONOB MpPH
W3YUYEHUH JKUBBIX CHCTEMY.

Tema 3. buoJsiorust KJIeTKH

Knetka — CTpyKTypHO-QYHKIMOHAJIbHAs eAuMHUIA KuBoro. Kcropus
OTKpbITUs KiIeTKH. Pabotel P. I'yka, A. Jleenryka. Knerounas teopus (T. [lIBanH,
M. Ilineitnen, P. BupxoB). OCHOBHBIE IOJOXKEHHUS COBPEMEHHON KJIETOUYHOM
TEOPUHU.

Metoasl  MOJIGKYJISIPHOM M KIETOYHOM  OMOJIOTMH:  MHUKPOCKOIIHUS,
xpoMarorpadusi, 31eKTpodopes, METoI MEUYEHBIX aTOMOB, AU(PepeHInaNIbHOE
HEHTPU(PYTUPOBAaHUE, KYJIbTUBUPOBAHUE KIIETOK. M3yuenue ¢urcuposanmvix
Ka1emox. DIEKTpOHHass MUKpockonus. KongokanvHas muxpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JleMoHCTpauumn

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

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

OOopynoBaHue: CBETOBOM MHMKPOCKON, MHUKPONpENapaThl pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIETOK.

IIpakTuyeckass padora «/3yueHne METONOB KJIETOYHON OUOIOTHH
(xpomartorpadusi, snexrpodopes, auddepeHmaTbHoe IEeHTPUGYTUPOBAHUE,
[111P)».

Tema 4. Xumuueckasi Oprann3anms KJICTKH

XUMHYECKUN COCTaB KJIETKA. Makpo-, MUKpPO- U YJIbTPAMHUKPOIJIEMEHTHI.
Bozma m e€ posmb Kak pacTBOPHUTENA, pEareHra, y4acTUe B CTPYKTypPUPOBaHUU
KJIETKH, TEIUIOperyysiunu. MuHepaabHble BEIIeCTBa KJIETKH, MX OMOJIOTHYecKas
poJb. Posib KAaTHOHOB M aHMOHOB B KJIETKE.

Opranuyeckne BelleCTBA KIETKA. buoNOrnyeckue mnoiauMepsl. berku.
AMUHOKHUCIOTHBIA cocTaB 06enkoB. CTpyKTypsl OenkoBoi Moinekynbl. [lepBuunas
CTpyKTypa Oenka, HenTHIHAas CBsI3b. BTopuuHas, TpeTHuHas, YETBEPTUYHAS
cTpykTyphl. [enatypamus. CpoiictBa OenkoB. Kaccupukamus Oenkos.
buonoruueckue GpyHkunu 6enkoB. [Ipuonsi.



YraeBoasl. MoHOCaxapu/bl, AUCaXapyibl, OJIMTOCAXaAPUIAbl U MOJIHCAXaPUIBIL.
OOmuit  mnaH cTpoeHus ©  (U3HKO-XMMHUYECKHE CBOWCTBA  YIJICBOJOB.
buonornueckue GyHKIIUU YTIIEBOOB.

Jlununer. M'mapodunbHO-THAPOGOOHBIE CBOMCTBa. Kitaccubukaiys JTUIUI0B.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, CTepouabl. buonorudeckue ¢GyHKIUAU
aunuoB. OOme cBOWCTBa OMOJIOTHYECKIX MEMOpaH — TEKY4YeCTh, CIIOCOOHOCTH K
CaMO3aMbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hyxnennosesie kucnotsl. JJHK um PHK. CrpoeHne HyKIEHHOBBIX KHCIIOT.
Hyxneorunpl. Ilpunnun kommiiementapHoctu. IlpaBuiio Yapradda. Crpykrypa
JAHK — nBoiinas cnimpans. MecroHaxoxaeHue u ouonornueckue Gpynknun JTHK.
Bunel PHK. ®yukunu PHK B kitetke.

Crpoenune monekynel AT®. Makpospruueckue cBsizsu B Moliekyne ATO.
buonornyeckue pynkunu AT®. BoccTaHOBIEHHBIE IEPEHOCYNKU, UX (DYHKIIH B
kietke. [Jlpyeue wuyxneozuompugocpamovr (HT®P). Cexenuponanue JIHK.
Memoowvl cenomuxu, mpancKpunmomMuKu, npomeoMuKu.

CrpykrypHas Ouojorusi: OMOXUMHUYECKHE U OMO(pU3NYECKUE HCCIIEA0BaHUS
COCTaBa U MPOCTPAHCTBEHHON CTPYKTYphl OuOMOJEKyd. Mooenuposarnue
CMPYKmMypsl U QYHKYULl OUOMONEKYN U UX Komniekcos. Komnviomephwiii ouzaun u
opeaHudecKull cunmes 6UOMONIEKYl U UX HENPUPOOHBIX AHATLO208.

JleMoHCTpauumn

[Toptpersr: JI. [Tomunr, x. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankius,
®. Conrep, C. [Ipy3unep.

[unarpammer:  «PacnpeneneHne XUMHUYECKHX JJEMEHTOB B HEXKHUBOM
npupoe», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOIEY.

Tabnuuel u cxembl: «llepuoguueckass Tabaviia XUMUYECKUX DJIEMEHTOBY,
«CTpoeHue MoOJIeKyJbl BOJbI», «BemiectBa B coctaBe opraHuzmoBy, «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€IKOBOM MOJIEKYybD», «CTpoeHHUE MOJIEKYI
yrieBooB», «CTpoeHre MoJieKyn JHUnuaoBy», «HyKIEMHOBBIE KHUCIOTBIY,
«Ctpoenne Mosnekyibl ATOy.

OO6opynoBaHue: XUMUYECKasl MOCYAa U 000PYI0BaHKE.

JlaGopaTopHasi pabora «O0GHapyxeHHEe OCIKOB C TTOMOIIbIO Ka4eCTBEHHBIX
peaKIii».

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

Tema 5. CTtpoenne ¥ yHKIUMN KJIETKH

Tumnbel KIETOK: 3yKapuoTHueckas U Tmpokapuotuyeckas. CTpyKTypHO-
(byHKIIMOHATIBHBIE 00Pa30BAHMSI KIIETKH.



CtpoeHre mpoKapuoTHIECKOM KIeTKU. KieTouHas creHka OakTepuii u apxei.
Oco0eHHOCTH CTpOEHUs] TeTepoTpO(PHON U aBTOTPOPHON MPOKAPUOTHUECKUX
KJIETOK. MeCTO U poJib IPOKapHOT B OMOLIEHO3aX.

Crpoenue U (GYHKIMOHUPOBAHUE AYKapUOTUYECKOU KJICTKH.
[lnazmatuueckass wmemOpana (masmanemma). CTpykTypa —IJIa3MaTHYeCKOU
MeMOpanbl. TpaHCIOPT BELIECTB Yepe3 IIa3MaTHYECKYt0 MeMOpaHy: MacCUBHBIN
(muddy3usa, obneru€énnas auddys3us), aKTUBHBIM (NEPBUUHBIA W BTOPHUYHBIH
aKTUBHBIK TpaHcropT). IlomymponunaeMmocth MeMOpanbl. PabGoTta HaTpuid-
KaJIMEBOI'0 Hacoca. DHJOLMTO3: MUHOLMTO3, (haroruTo3. Dk3ouuTo3. Kierounas
creHka. CTpyKTypa U QyHKIMH KJIETOUHOM CTEHKU pacTeHUi, TpUOOB.

[Hurtomna3ma. [{uto3one. LluTtockener. [IBmxenne nuromiazmsl. OpraHoubl
kieTkdn. OnHoMeMOpaHHbIE OpraHoubl KIETKU: JHAOIUIa3MaTHYecKas CeTh
(OIIC), anmapar I'onpmku, JTU30COMBI, UX CTpoeHHE M (GYHKIUH. B3aumocBs3b
OJTHOMEMOpaHHBIX OPraHOUAOB KiIETKH. CTpOeHHE TpaHyJIpHOTO PETUKYIyMa.
Mexanusm nanpaenenus 6eakos 6 IIIC. CunTe3 pacTBOpuMbIX OenkoB. CHUHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuil  (arpaHyisipHbIA)  SHAOIUIA3MATHYECKUI
petukynyM. CekperopHas QyHkuus anmnapata ['onbmxu. Moougurkayus 6enkos 6
annapame [onvoorcu. Copmupoexka benxkos 6 annapame I onvoxcu. TpaHcnopt
BEIIECTB B KJIETKE. Bakyosnu pacturesbHbIX Ki1eTOK. Kiietounblii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpraHOMJBl  KJIETKH:  MHUTOXOHJPHH,  IJIACTHUBI.
Ilpoucxoorcoenue mumoxonopuui u niacmud. Cumouoeenes (K.C. Mepeoickosckuii,
JI. Mapeynuc). Ctpoenne W (PyHKIIMM MHUTOXOHIpuiM u miactun. [lepBuunsie,
BTOPUYHBIE U CIIOXKHBIE  IJIACTUABl  (OTOCHUHTE3UPYIOUIUX  IYKApPHUOT.
XJI0pOILIACThI, XPOMOIIACTHI, JIEUKOIUIACTHI BBICIIMX PACTEHUMN.

HememOpanubie opranouabl kieTku CTpoeHue M (PyHKIUMHM HEeMeMOpaHHBIX
OpraHoOUJI0B KJIETKH. PuGocomsl. lIpomesxcymounvie Gunamenmol.
MuxkpodunamenTsl. AxkmuHosvie Muxkpoguiamenmol. MBbIIEUHbIE  KIETKH.
Axmunogvle KOMNOHenmbl Hemblueunblx Kiemok. MukpotpyOouku. Kietounsrit
ueHtp. CrpoeHne U JBUKEHUE KIYTUKOB W pecHUYEeK. MUKpOTpyOOUKH
uuToruiasmel. LlenTpuons. benku, accoyuuposanmvie ¢ MuKpouiameHmamu u
muxpompybouxamu. Momopnvle benxu.

Anpo. OGosnouka siipa, XpOMaTHH, KapHoILia3Ma, SAPBIILIKH, UX CTPOCHHUE U
byakuuu. SnepHpiii O0enkoBbI MaTpukc. IIpocTpaHCTBEHHOE pPaCHOIOKECHHE
XpOMOCOM B HWHTeppa3HOM sifipe. Idyxpomamuu u cemepoxpomamun. benku
XpOMaTHHA — THUCTOHBIL. Jlunamuka s0epHOlt 00010YKU 6 Mmumose. HoepHvili
MpaHcnopm.

Knerounsle BkatoueHuss. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK 3YKApHOT
(pacTUTENbHOM, KUBOTHOM, TPUOHOI).

JdeMoHCcTpauu



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

Tabmuubr u cxembl: «CTpoeHHE DYKAPUOTHUECKOW KIeTkm», «CTpoeHHe
JKUBOTHOM  KJeTKW», «CTpoeHHe  pacTUTENbHOM  KieTku», «CtpoeHue
MUTOXOHAPUNY, «A1po», «CTpoeHHEe MPOKAPUOTUYECKOMN KIETKI.

O6opyioBaHUE: CBETOBOM MHMKPOCKOIN, MHKpPOIpEnapaTbl pacTUTENbHbIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTepUaIbHbIX KIETOK.

Jlabopatopnass pabGora «M3yueHue CTpOEHHMS KIETOK pa3IMYHBIX
OpTaHU3MOB.

IIpakTHueckasi padora «l3yueHue CBOMCTB KJIETOUHOH MEMOpaHbBD».

JlabopaTtopnass pabdora «MccrnenoBaHue IUIa3MOIM3a U JEIUIa3MOJId3a B
PACTUTENBHBIX KJIETKAX).

IIpakTuueckass padora  «lV3ydyeHue  JBWKEHHS  UUTOILUIA3MbI B
PACTUTENIbHBIX KIETKAX).

Tema 6. O0OMeH BelecTB M NpeBpalleHNe JHEPTHH B KJIETKe

ACCUMUJIISALINS U TUCCUMIISIITUS — JIBE€ CTOPOHBI MeTaboau3ma. Tumnbsl ooOMeHa
BEILIECTB: aBTOTPOMPHBIN U reTepoTpodHBI. YuacThe KHUCIOpoJa B OOMEHHBIX
npoleccax. OJHepreruueckoe obOecrnieueHre KieTku: mnpeBpamieHue AT B
oOMeHHBIX Tporeccax. DepMEHTATUBHBIN XapakTep pPeakiuid KJIETOYHOTO
Merabonu3ma. DepMeHThI, UX CTPOCHHE, CBOWCTBA W MEXAHU3M JCHCTBUSIL.
Kodepmentsl. Otinuusi pepMeHTOB OT HEOPraHWYECKUX KaTaiu3aTopoB. benku-
aKTUBATOPbl M OEIKU-UHTMOUTOPHI. 3aBUCUMOCTb CKOPOCTH (DEpMEHTATHBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OPraHUYECKUMX BEIIECTB B KIETKe. DOTOCHHTES.
AHOKcucenHblll U OKcuceHHblll pomocunmes y odbaxmepuii. Ceemocodbuparoujue
nuUSMeHmovl U NUSMEHMbl PeakyuoHHo2o yeumpa. Ponb XJIOpOImIacToB B Mpouecce
dorocunTeza. CBetoBast u TeMHOBas Gasbl. Pomoodvixanue, Cs., Cs. u CAM-munuvl
gpomocunmesa. IlpogyktuBHOCTh (poTOCHHTE3a. BnusHue paznuyHbIX (aKTOPOB
Ha CKOpPOCTh (poTOocHHTE3a. 3HaUeHNE POTOCUHTE3A.

XEeMOCHHTES. Pa3nooGpasue OPraHU3MOB-XEMOCUHTETUKOB:
HUTPUPULUPYIOIIHE OaKTepuu, >Kene300aKTepuu, cepoOaKTepuH, BOAOPOIHbIE
OakTepuu. 3HaYCHUE XEMOCHUHTE3A.

AHa’poOHbIe opranu3Mbl. Buasl Opoxenus. I[IpoaykTel OpokeHHS U UX
UCIIOJIb30BAaHUE YEJIIOBEKOM. AHAa’pOOHBIE MHUKPOOPTAaHU3MBI KaK OOBEKTHI
OMOTEXHOJOTUH U BO30YAUTEIHN OOJIe3HEH.

AspoOHbIe OpraHU3MBI. Oransl DHEPreTUYECKOTO oOMeHa.
[ToaroToBuTenbHBIN dTaN. [ THMKOIN3 — OECKUCIOPOTHOE PACIIETUICHHE TITFOKO3HI.

buonornueckoe OKUCIEHNE, WA KIETOYHOE JIbIXaHUE. POb MUTOXOHAPUN B
nporeccax ouojgoruueckoro okucnenus. Lluknndeckue peakiuu. OKUCIUTENbHOE
dbochopunupoBanue. Ouepeus memoOpanuoz2o epaduenma npomonos. Cunmes



AT®D: paboma npomonuou ATD-cunmazwi. IlpeumyinecTBa a’poOHOTO MyTH
oOMeHa BeIecTB rnepes aHa3poOHBIM. DPPEKTHBHOCTHh SHEPTETHUESCKOTO OOMEHA.

JleMoHCTpanun

[Toptpersr: k. Ilpuctou, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
OHnrenerapar, [1. Mutuemn, I'. A. 3aBap3uH.

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

O6opynoBaHue: CBETOBOM MHKPOCKOI, O00OpYAOBaHHE JIsI MPUTOTOBICHHUS
MTOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENAapaTOB.

JlabopaTtopnass paGora «/3yyeHune  KaTaaTUTUYECKOW  AKTHUBHOCTH
(dbepMeHTOB (Ha MpUMEpPE aMuUjIa3bl WU KaTajla3bl)y.

JlabGopaTopnasi padora «l3yueHue (epMEHTATUBHOTO PACIICTUICHUS
MEPOKCH/IA BOJIOPO/IA B PACTUTENBHBIX U JKUBOTHBIX KIIETKAX).

Jlabopatopnass paGora «CpaBHeHue mporeccoB  ¢GOTOCHHTE3a U
XEMOCHUHTE3a».

JlabGopaTopHnasi padora «CpaBHEeHHUE MPOIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HacsiencrBeHHass uHGoOpMalLus U peajiu3anus eé B KiIeTKe

Peakuun MatpuyHoro cuHrtesa. [IpUHINN KOMIUIEMEHTAPHOCTH B PEaKLMIX
MaTpUYHOTO CHHTe3a. Peanm3anms HacineacTBeHHOW wHGopManun. [ eHeTnuecKui
KOJ, €ro cBoucrTBa. TpaHckpunuusa — wmaTpuunbeli cuHTe3 PHK. IlpuHnmmnsr
TPAHCKPUMIUU: KOMIUIEMEHTAPHOCTh, AHTUIMAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 syxapuomuuecxoui kiemke. Hexooupyrowue PHK.

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

Cogpemennvie npedcmasieHus o cmpoenuu 2enog. OpraHuzalus reHoma y
MPOKAPUOT U IYKApHUOT. Peryinsiusi akTUBHOCTH T'€HOB Yy MpoKapuoT. I'mmores3a
ornepoHa (®. XKako0, XK. Mano). Monexyiapuvie mexanusmvl IKCNpeccull 2eHO8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsuus 0OMEHHBIX
npoiieccoB B kieTke. KieTounslit romeocTas.

Bupycbl — HekieTouHble (hOPMBI KU3HU U O0JUTaTHBIC Mapa3uThl. CTpoeHue
MIPOCTBHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruoharoB. JKusHeHHblU YUK
JHK-cooepocawux eupycos, PHK-cooepocawux eupycos, 6akmepuoghazos.
Obpamuas mpanckpunyus, peeepmasd, uHmezpasd.

BupycHsie 3a00eBaHus 4enoBeka, XUBOTHBIX, pactenuit. CITN, COVID-
19, conmanbHbIE 1 MEIUITMHCKUE TTPOOIIEMBI.

Buoungpopmamuxa: unmeepayus u anaiuz oonvuiux maccugos («bigdatay)
CMpYKmMypHuIX Ouoiocudeckux oannwvlx. Hanomexnonoeuu 6 ouonozuu u meouyune.
Ilpoepammupyemvie pynkyuu 6eakos. Cnocodwt 00cmasKu 1eKapcms.



JleMoHCTpanun

[Toptpetsr: H. K. Konbnos, /. . UBaHOBCKUM.

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

IIpakTnueckas padora «Co31aHue MOIEIA BUPYCA.

Tema 8. ZKu3HeHHbIN HUKJI KJICTKHU

Knerounslii 1uki, ero mepuoabpl W peryisnusa. WMutepdaza uw mutos.
Oco0OeHHOCTH TpolieccoB, MpoTekalIux B uHTepdaze. [loaroroBka KIETKH K
nenenuro.  [IpecunreTndyeckuii  (MMOCTMUTOTUYECKHUI),  CHHTETHYECKHH U
MOCTCUHTETHUECKUH (MPEMUTOTUYECKUN) TIEPUOIBI UHTEP(DA3BI.

Martpuunbiii cunares JAHK — permmkanuma. [Ipuanuner permmkanvun JIHK:
KOMIUJIEMEHTAPHOCTh,  ITOJYKOHCEPBATHUBHBIA  CHUHTE3, AHTUNAPAJUIEIBHOCTD.
Mexanusm permkanuu JIHK. Xpomocombl. CtpoeHue xpomocoM. Tenomepsl u
TeoMepaza. XPOMOCOMHBIM HaOOp KJIETKH — KapuOTHUIl. JIUTJIOWIHBIA W
rariouaHbeli  HaOOpel  XpomocoM. ['oMonorumusnsle xpoMocombl. [lojoBbie
XPOMOCOMBI.

[enenne xmetkn — wmutTo3. CTaguy MHUTO3a MU MPOUCXOIAIINE B HUX
npoueccel. Tunbl MuTo3a. KaproknHe3 U HUTOKMHE3. bruonorndeckoe 3HadyeHUe
MHTO3a.

Perynsiumss mutoThueckoro nmkia kietku. [Iporpammupyemas kierodyHas
rudesb — arnomnTo3.

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

JleMoHCTpanun

Tabnuupl 1 cxeMbl: <«OKW3HEHHBIM UK KIETKW», «Mutoszy, «CtpoeHue
xpomocom», «Permmukarus JTHK.

O6opynoBaHue: CBETOBOW MUKPOCKOI, MUKpOTIpenapathl: «MHUTO3 B KJIETKaxX
KOpEIIIKa JTyKa.

JlaGoparopnass  pabdora  «l3ydeHme  XpoMOCOM  Ha  TOTOBBIX
MHKpOIpenapaTax.

JlabopaTtopnasi pa6ora «HaGnrogenne MuTo3a B KJieTKaX KOHYMKA KOPEITKa
JyKa (Ha TOTOBBIX MUKPOIIPENApaTax).

Tema 9. Crpoenue u GyHKIMH OPraHM3MOB

buonornueckoe pa3zHooOpasue OpraHU3MOB. OnHOKIIETOUHBIE,
KOJIOHHAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOeHHOCTH  CTPOGHHUS U JKU3HENCSITCIIBHOCTH  OJHOKJIETOYHBIX
opranu3MoB. bakTepumu, apxeu, OJHOKICTOYHBIE TPHUOBI, OTHOKJIETOUYHBIC
BOJOPOCIH, Apyrue NpoTUCThl. KoIOHWAIbHBIE OPTaHU3MBI.



B3anMoCBs3p 4YacTe€ MHOTOKJIETOYHOIO OpraHu3Ma. TKaHW, OprasHbl H
cucTeMbl opranoB. Opranusm Kak eiuHoe uenoe. I'omeocras.

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

TkaHU JKMBOTHBIX M YE€JIOBEKAa. THIBI )KUBOTHBIX TKaHEW: DIUTEIWAJIbHAS,
COCMHUTENbHAs, MbIlleyHas, HepBHas. OCOOEHHOCTH CTpPOCHHUA, (PYHKIMHA U
pAacHoJIOKEHUS TKAHEN B OpraHax KMBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble M TI'€HEpaTUBHBIE OpraHbl pacTeHuid. OprasHbl u
CUCTEMBI OPTaHOB JKMBOTHBIX U yeoBeKa. DyHKIMKA OPTraHOB U CUCTEM OPIaHOB.

Onopa tena opranu3moB. Kapkac pacrenuid. CKeneTbl OAHOKIETOYHBIX H
MHOT'OKJIETOYHBIX JKMBOTHBIX. HapykHblli M BHYTpeHHHH ckeneT. CTpoeHune u
THUIIBI COEJUHEHUS] KOCTEN.

JIBrokeHue  OpraHusMoB.  JIBHKEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amME0OUTHOE, KTYTUKOBOE, PECHUYHOE. J[BM)KEHHE MHOTOKJIETOYHBIX PacCTEHUI:
TPONU3MBl M HACTHM. JIBM)KEHHE MHOIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MbllIeyHas cucreMa. Pediiekc. CkeneTHble MBIIIIBI U UX padoTa.

IIntanue opranusmoB. lloryomenue BOABI, YIVIEKHCIOIO rasa W
MUHEPAJIBHBIX BEIIECTB pacTeHUusAMH. lIutaHue XKMBOTHBIX. BHyTpumosiocTHOE U
BHYTPHUKIIETOYHOE NUIIeBapeHUe. lIuTaHne NMO3BOHOYHBIX XUBOTHBIX. OTHENBI
MUIIEBAPUTENBHOrO TpakTa. [lumeBapurenbHble kene3bl. [lnmeBaputenbHas
CHUCTEMA YEJIOBEKaA.

Jpixanue opranu3MoB. JIpixanue pacteHuil. Jlpixanue xuBOTHBIX. [{uddy3us
ra3oB 4epe3 MOBEPXHOCTh KiIeTkU. KoxxHoe apixanue. /IprxarenbHas MOBEPXHOCTD.
KabepHoe u nérouHoe apixaHue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCIOKHEHUE CTPOEHUS JIETKMX TO3BOHOYHBIX JKHBOTHBIX.
JlpixarenbHas cucTEMa dYeloBeKa. MeXaHW3M BEHTWIALMM JETKUX Yy ITHUL U
MIIeKonUTaomuX. Perymsus npixanus. JlprxareabHble 00BbEMBI.

TpaHcnopT BelIECTB Y OpPraHu3MoOB. TpPaHCHOPTHBIE CHUCTEMBI PACTCHUM.
TpancropT BemecTB y KUBOTHbIX. KpoBeHOCHas cucrema M €€ OpraHsbl.
KpoBeHocHass cucTteMa IIO3BOHOYHBIX JKMBOTHBIX U 4esioBeka. Cepaue,
KPOBEHOCHBIE COCyIbl M KpoBb. Kpyrum KpoBooOpamieHus. OBOJIOLHOHHBIC
YCIIOKHEHHUS CTPOEHUSI KPOBEHOCHOM CHUCTEMBbI MMO3BOHOYHBIX KMBOTHBIX. PaboTa
ceplla v €€ peryJisius.

Brigenenue y opranu3mMoB. Beigenenue y pacteHud. Beigenenue y
KUBOTHBIX. CoOKpaTtutenbHble Bakyonau. Oprasnel BblaeneHus. PuibTpanus,
CeKpelrsi U 00paTHOE BCcachIBaHHE KaK MEXaHM3Mbl pabOThl OPraHOB BBLACICHUS.
CBs13b MOJIOCTH TeNa C KPOBEHOCHOM M BBIIETUTENBHONU cUCTEMaMU. Boinenenue y



MO3BOHOYHBIX >KMBOTHBIX M yenoBeka. [louku. CtpoeHne u (QpyHKIMOHUPOBAHUE
Heppona. OOpa3zoBaHHe MOYH Y UEIOBEKa.

3ammTa y OpPraHu3MOB. 3allldTa y OJIHOKJIETOYHBIX OpraHu3mMoB. CHOpbI
OakTepuil M UUCTHI MNPOCTEHIIMUX. 3aluTa Yy MHOTOKJIETOYHBIX pacTEHUM.
Kyrtukyna. CpeacTsa macCUBHON M XUMUYECKOU 3a1UThl. OUTOHIUIBI.

3amMra y MHOTOKJIETOYHBIX XUBOTHBIX. [IOKpOBBI M HMX NPOW3BOJHBIE.
3ammTa opranu3Ma ot Oone3Heil. IMmyHHas cucteMa uenoBeka. KietouHblil u
I'YMOpaJbHBIH UMMYHHUTET. BpOXIEHHBIM W TPUHOOPETEHHBIM crieruduuecKuii
UMMyHUTET. Teopust KIOHaIbHO-celeKkTuBHOro ummyHnutera (I1. Dpnux, @. M.
bepuer, C. Tonerasa). BocrianmurenbHble OTBETHI OPraHU3MOB. Posib BpOKIEHHOTO
UMMYHUTETA B PA3BUTUH CUCTEMHBIX 3a00JIE€BaHUM.

PazgpaxxumocTte ¥ perymsanus |y OpraausmoB. Pazgpaxumocts y
OJIHOKJIETOYHBIX OpPraHu3MoOB. Takcuchl. Pa3zgpakuMoCcTh W perymdanus y
pacTeHuii. PocToBBIE BEIIECTBA U UX 3HAYECHUE.

HepBHas cucremMa u peduekTopHas peryiasuus y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTHEIbl. JBOJIIOLMUOHHOE YCI0KHEHUE CTPOEHUS HEPBHOW CUCTEMBI
y KUBOTHBIX. OTHENbl TOJOBHOTO MO3ra MO3BOHOYHBIX YKMBOTHBIX. Pedinexc u
pednexropHas nyra. bezycioBHbie U ycIOBHBIE pe(IIeKCHI.

['ymopanbpHas peryisiuus W 3HAOKPUHHAs CHCTEMa KMBOTHBIX W YEJIOBEKA.
JKenespl DSHOOKPMHHOM CUCTEMBI M WX TOPMOHBL. JlelicTBHE TOPMOHOB.
B3auMoCBA3b HEPBHOW M SHIOKPUHHOW cucTeM. [ umnoTtanmamo-runodusapHas
CUCTEMA.

JemoHcTpanuu

[Toptper: U. 11. I1aBnos.

Tabmuupel u cxembl: «OIHOKJIETOUYHBIE BOJOPOCIH», «MHOTOKIETOYHBIC
Bojopocimy», «bakrepumn», «llpocrenmme», «Oprasbl LBETKOBBIX PACTEHUI,
«CuctemMbl OpPraHoB TMO3BOHOYHBIX JKHUBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIX», «TkaHu pacteHuit», «KopueBbie cuctembry, «CTpoeHue cTedIsy,
«CTpoeHue JNHCTOBOM IUIACTUHKM», «TKaHM KUBOTHBIX», «CKEJIET 4YeOBEKay,
«IInmeBapurenbHas cucrema», «KpoBeHocHass cucrema», «/IpixarenbHas
cucrema», «HepBHas  cucrema», «Koxa», «MplmeuHas  cucremay,
«BprgenutenbHas cucteMa», «IHIOKpUHHAs cuctemay, «CTpOoeHUE MBIIIIbDY,
«Ammynurer»,  «Kuiieuynomonoctusle», «CxeMa  MUTAaHUS  PACTECHUN»,
«KpOBEHOCHBIE CHCTEMBI ITO3BOHOYHBIX JKHUBOTHBIX», «CTpOEHUE THUIPBD»,
«CtpoeHue miaHapumn», «BHyTpeHHee CTpoeHHe HO0KIEBOro uepBsi», «HepBHas
cuctema poeio», «HepBHas cucrema ssrymkm», «HepBHas ~— cucrema
npecmblkaromuxcs», «HepBHas  cucrema  nruny», «HepBHas — cucrtema
MIIeKOTUTaomuX», «HepBHas cucrema yenosekay, «Peduexcy.



OO6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOIpPENApPaThl OJHOKIETOYHBIX
OpraHMW3MOB, MHUKPOIpPENapaTbl TKAHEH, PAaKOBUHBI MOJUIIOCKOB, KOJIJICKIIUU
HACEKOMBIX, UIJIOKOXXHUX, *UBbIE AK3EMIUIIPbl KOMHATHBIX PACTEHUM, repOapuu
pacTeHWil pa3HbIX OTACJIOB, BIAXHBIE TNpenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET YEJIOBEKa,
o0opya0oBaHUE I JEMOHCTPAIMH MIOYBEHHOTO U BO3IYIIHOTO MMUTAHUS PACTEHUH,
pacIIeTuIeHus KpaxMaiia U OelIKOB Mo/ IeicTBHEM (epMEHTOB, 00OPYAOBAHHE IS
JEMOHCTPALUH ONBITOB MO U3MEPEHUIO KU3HEHHON EMKOCTH JETKHUX, MEXaHU3Ma
JbIXATENbHBIX JBUKEHUHN, MOJIEIIM TOJIOBHOTO MO3ra Pa3JINYHbIX )KUBOTHBIX.

JlaGopaTopHasi padora «/3yueHne TKaHEe paCTCHHI.

JlaGoparopHasi pabora «/3ydyeHue TKaHEN )KUBOTHBIX).

JlaGoparopHasi padora «/3ydeHrne OpraHoB [IBETKOBOTO PACTCHUSD.

Tema 10. PazMmHokeHUe U pa3BUTHE OPraHU3MOB

@dopMbI pa3MHOKEHHS OpPraHu3MoOB: Oecrosnoe (BKIIOYas BEreTaTUBHOE) U
nojoBoe. Buubl  O6ecronoro  pa3MHOXKEHMS:  [OYKOBaHUE,  CIOPYJISALUS,
(dbparmMeHTanus, KIOHHPOBaHUE.

[TonmoBoe pasmuoxkeHue. [lonoBble kieTku, wiM rametsl. Meno3. Craauun
Mmeno3a. [loBenenue xpomocom B Meno3e. KpoccuHrosep. bruonornyeckuii cMbICI
M€Ho3a M TIOJIOBOTO TIpolecca. Meno3 M €ro MeCTO B JKM3HEHHOM IUKJIE
OpraHU3MOB.

[IpenzapoasiieBoe pa3Buthe. ['ameTorenes y >kuBOTHBIX. [10JIOBBIE KeIe3bl.
OO0pazoBaHue U pa3BUTHE MOJOBBIX KieTOK. CriepMaTorenes u oorene3. CtpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBOpeHHe U SMOPHOHAIIBHOE Pa3BUTHE JKUBOTHBIX. CHOCOOBI
OTUIOJIOTBOPEHUS: HApYKHOE, BHyTpeHHee. [lapTeHorenes.

NuauBryalbHOE pa3BUTHE OPraHU3MOB (OHTOreHE3). DMOPHOJIOTHS — HayKa
0 Pa3BUTUHU OPraHU3MOB. Moppocenez — 00Ha U3 21a6HbIX NPOOIEM IMOPUOTIOSUU.
Konyenyuss mopgocenos u mooenu mopghoeenesa. Cragun >MOpHOreHe3a
KUBOTHBIX (Ha mnpumepe Jsarymku). JpoOnenwe. Tumbl  apoOseHus.
Jlemepmunuposannoe u HedepmuHuposanmoe Opobaenue. bnacmyna, munvl
onacmyn. OCOOEHHOCTH APOOJICHUS MIIEKOMMUTAIOIMIUX. 3apOJBIINICBhIE JIUCTKU
(ractpynsiuus). 3akiajika OpraHOB M TKaHEU U3 3apOJIbIIIEBBIX JINCTKOB. B3anmHoe
BIUSHAE 4YacTell pa3BUBAIOIICTOCS 3apojbliia (SMOpPHOHATLHAS WHIYKIINS).
3akyagka TUlaHA CTPOCHHUS JKMBOTHOTO KakK pPe3ylbTaT HEpapXUUYECKUX
B3aMMOJICUCTBUI TE€HOB. BrusiHue Ha 5MOpUOHANBHOE pa3BUTHE PA3TUUYHBIX
(bakTOpOB OKpPYKAIOIIEH CPEIbI.

Poct u pasButne xuBOTHBIX. llocTamOpuonaneHelii mepuon. Ilpsimoe u
HempsiMoe pa3BuTue. PaszButne ¢ wmeramopdo3oM y OECMO3BOHOYHBIX U
MTO3BOHOYHBIX JKMBOTHBIX. bHOJIOrMYeCKOE 3HAYE€HHE NPSMOr0 W HENPSIMOIO



pPa3BUTHS, UX PACIPOCTPAHEHUE B MPUPOAE. Tumbl pocTa KUBOTHBIX. DaKTOPHI
PETYISIMU POCTA JKUBOTHBIX M YesioBeka. CTaauu moCcTIMOPHOHAIBHOTO Pa3BUTHS
y )KMBOTHBIX U uesioBeka. [leprnoasl oHToreHesa uenoBeka. CTapeHue U CMEpPTh Kak
OMOJIOTUYECKUE MPOLIECCHI.

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

MexaHu3Mbl peryJsilui OHTOI€HE3a Y PACTEHUM U )KUBOTHBIX.

JleMoHCTpanun

[Toptpersr: C. I'. HaBammn, X. lllneman.

Tabmuubr u cxembl: «BereratuBHoe pasMHOkeHHe», «Tumbl Oecmonoro
pasMHOXeHUA», «Pa3MHOXKEHHE XIIaMUIAOMOHAIb», «Pa3sMHOXEHHUE 3BIJICHBDY,
«Pa3MHO)eHue TuapbDy, «Menosy, «XpoMocoMbdy, «l'amerorenesy», «CTpoeHue
ANIEKIETKH U criepMaTo3oniay, «OCHOBHBIE CTaauU OHTOreHe3a», «lIpsmoe u
HenpsiMOe pa3BuTue», «Pa3Buthe wmaickoro xyka», «Pa3Butue capanumy,
«Pa3Butne nArymkun», «JIBOMHOE OIUIOJOTBOPEHHE Y LBETKOBBIX PACTECHUI»,
«CTpoeHue cemMsiH OJIHOJIOJIbHBIX U JBYIOJIbHBIX pAacTeHUI», «KU3HEHHBIN LUK
MOPCKOM  KamyCTbD», <«JKU3HEHHBIM UHKI MXa», <« KHU3HEHHBIA  IUKI
ManopOTHUKA», « KU3HEHHBIN LIUKJI COCHBD.

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOMpENapaThl SHUIEKICTOK U
CIIEpMATO30UI0B, MOJIENb «L MK pa3BUTHS JISATYLLIKI.

JlaGopaTopHas pabora «/M3ydeHre CTpPOCHUS MOJOBBIX KJIETOK HAa FTOTOBBIX
MHKpOIpEnapaTax».

IIpakTuyeckasi padora «BpIBIEHHE NPU3HAKOB CXOACTBA 3apOJbIIICH
MTO3BOHOYHBIX )KUBOTHBIX).

JlabopaTtopnasi pabGora «CTpoeHHE OpPraHoB pPa3MHOKEHHUS BBICHIINUX
pacTeHu».

Tema 11. I'eneTuka — Hayka 0 HaCJE€ACTBEHHOCTH ¥ HM3MEHYHMBOCTH
OPraHu3MoB

Hcropust cTaHOBICHUS W pPa3BUTHS TEHETUKM Kak Hayku. PabGoter T
Menpens, I'. ne @puza, T. Moprana. Ponp 0T€4eCTBEHHBIX YYEHBIX B Pa3BUTUHU
reHetuku. Pabotel H. K. KonbsuioBa, H. Y. Basunora, A. H. benosepckoro, I'. JI.
Kapneuenko, FO. A. ®unumuenko, H. B. Tumodeera-Pecorckoro.

OCHOBHbBIE€ TEHETUYECKHUE TMOHSITUS U1 CUMBOJIBL. | 'OMOJIOTMUHBIE XPOMOCOMBI,
aJUIeNIbHBIE TEHbI, aJbTCPHATUBHBIE NPU3HAKU, JOMUHAHTHBIA WU PELECCUBHBIN
MPU3HAK, TOMO3UTOTa, TETEPO3UTOTA, YUCTAs! JIMHKS, THOPHUIBI, TEHOTHUII, (PEHOTHIL.



OCHOBHBIE ~ METOJBI ~ TEHETUKH: THOPUIOJOTUYECKHMA,  IUTOJIOTHYCCKUH,
MOJIEKYJISIPHO-T€HETUYECKHM.

JleMoHCTpanun

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

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

Jlabopatopnass pabora «Jlpozoduna Kak OOBEKT T€HETUYECKHX

VICCJIEIOBAHUI.
Tema 12. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH
Monorubpunnoe ckpemmBanue. IlepBbiii 3akoH Menaenss — 3aKOH

eAMHO00pa3us THOPUIOB MepBOro nokoiaeHus. [IpaBuno nomunupoBanus. Bropoii
3aKOH MeHaens — 3aKOH paclleIVIeHUs NPU3HAKOB. lluTosiormyeckue OCHOBBI
MOHOTHOPHIHOTO CKpELMBaHus. [ unores3a YyucToThl raMer.

AHanmsupyromiee ckpemuBanne. [[poMeKyTOUHBIM XapaKTep HAclIeI0BaHUS.
Pacuierienre npu3HaKOB MPU HETIOJIHOM JOMUHUPOBAHUH.

JurnOpugHoe ckpemrBanue. TpeTuil 3akoH MeHiens: — 3aKOH HE3aBUCUMOIO
HacleJoOBaHUsI ~ Mpu3HakoB.  lluTonmormyeckue  OCHOBBI  JUTHOPHUIHOTO
CKpeILBaHUS.

CueruieHHOe HacieaoBaHue mnpuszHakoB. Pabotel T. Moprana. CrerjieHHOe
HACJICJOBAHUE T'€HOB, HAPYLICHHE CLEIUIEHUS MEXIAYy TIe€HaMH. XPOMOCOMHAas
TEOPUs HACIECACTBEHHOCTH.

['eHeTuka nojia. XpoOMOCOMHBIM MEXaHU3M OMpPEAECICHUS Mojia. AYTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbBII M TreTeporamMeTHbId I0J. ['eHeTuueckas
CTPYKTYpa IOJOBBIX XpoMocoM. HacnenoBanne Npru3HaKkoB, CHEMJIEHHBIX C ITOJIOM.

['enoTun kak uenoctHas cucrema. [neroTponusi — MHOKECTBEHHOE JECUCTBUE
reHa. MHOXECTBEHHBI ajuienn3M. B3anMoAencTBUE HEaUIEIbHBIX TI'E€HOB.
Kommnementapuocts. Onuctas. [lomumepus.

['eHeTYeCKUN KOHTPOJIb PA3BUTHs PACTEHUM, KUBOTHBIX M YEJIOBEKa, a
TaKKe (PU3NOJOTMYECKUX MPOLECCOB, MOBEACHHUS M KOTHUTHUBHBIX (DYHKIIHMA.
['eneTnueckre MeXaHU3Mbl CUMOMOT€HE3a, MEXaHU3MbI B3aUMOJEHUCTBUS «XO35TUH
— Tapa3uT» U «XO3IMH — MHUKpOOMOM». ['eHeTHdyeckrne acmeKThl KOHTPOJS H
M3MEHEHUs HACJIeJICTBEHHON HH(POPMAaLlMU B IOKOJICHUSIX KJIETOK U OpraHU3MOB.

JdemMoHcTpanuu

[Toptpetsr: I'. Menaens, T. Mopras.

Tabmumpt n cxembl: «IlepBoiif 1 BTOpoil 3akoHbl Menaens», « Tpetuit 3akoH
Menpnens», «AHanu3upymollee CKpemuBaHuey, «HemonHoe noOMHUHUpPOBaHHEY,
«CrenyieHHOEe HAacle0BaHUWE MPHU3HAKOB y Apo3odpuib», «['eHeTnka momay,



«Kapuotun uenoBeka», «Kapuotun apozodpuinby, «KapuoTtum OTHIBD,
«MHOXECTBEHHBIN allJIeIn3M», «B3auMo1eiicTBUE T€HOBY.

O6opynoBaHue: MoOJeNb JJisl  JIEMOHCTpPAllMM 3aKOHOB  €IMHO00pa3us
rUOpUJIOB TIEPBOTO TOKOJICHUS M PACHICIUICHUS MPU3HAKOB, MOJEIb IS
JICMOHCTpAllUM 3aKOHA HE3aBUCHMMOTO HACJIEAOBAaHMUSI IMPU3HAKOB, MOJIECIb JJIA
JIEMOHCTpAllMM CILEIJICHHOTO HACIEIOBAHUSA IMPU3HAKOB, CBETOBOM MHKPOCKOI,
MUKpornpenapar: «JIpozodumnay.

IIpakTnueckass pa6ora «l3ydyeHue pe3ynbTaTOB  MOHOTHOPHIHOTO
CKpCIIMBAHUSA Y APO30(PHITBD».

IIpakTnueckass padora  «l3yyeHue  pe3ylbTaTOB  JUTHOPHIHOTO
CKpEIIMBaHUA Yy APO30(PUIB».

Tema 13. 3aK0OHOMEPHOCTH U3MEHYUBOCTH

B3aumoneiictBue reHOTHMIA W cpenbl Ipu  ¢GopMHUpOBaHUU (EHOTHIIA.
N3MeHYnBOCTh MpU3HAKOB. KauecTBEHHbIE M KOJWUYECTBEHHBIC MpPU3HAKU. BUabI
W3MEHYMBOCTH: HEHACIICACTBEHHAS U HACJICACTBCHHAS.

MoaudukanuonHass U3MeHYMBOCTh. Ponb cpeasl B (OpMUpPOBAHUU
MOAM(PUKALMOHHON M3MeHunBocTH. HopMa peaknuu npusHaka. BapuanyoHHbBIN
psin u BapuanmonHas kpupas (B. Moranncen). CpoiicTBa MOAMGUKAIIMOHHON
W3MEHYUBOCTH.

['eHoTHIIMYECKAsS U3MEHUYMBOCTH. CBOMCTBA T€HOTUIMMMYECKOW U3MEHUYUBOCTH.
Buapl reHOTUTIHYECKON N3MEHYMBOCTH: KOMOMHATHUBHAS, MyTallMOHHAS.

KomOnHaTuBHAs W3MEHYMBOCTH. Mei03 M TOJIOBOM IIPOIIECC — OCHOBA
KOMOWHATUBHON M3MEHUYNBOCTH. POJIb KOMOMHATUBHON M3MEHUYNBOCTHU B CO3MaHUU
TCHETUYECKOT0 pa3Ho00pa3us B Mpejiesiax OJTHOrO BUIA.

MyTanmonHass HM3MEHYMBOCTh. BuUIBI MyTaluii: T€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  MHAYUUPOBAHHBICE MyTallMud. SnepHble U
HUTOIIa3MaTuyeckrue Myrtanuu. CoMaTUYecKUue U MoJjoBble MyTanuu. [IpudnHb
BO3HUKHOBEHHsS MyTanud. MyrtareHbl ¥ WX BJIUMSIHUE HAa OPraHU3MBI.
3aKOHOMEPHOCTH MYTAIMOHHOTO TpoIecca. 3aKOH TOMOJIOTMYECKUX PSI0B B
HacienctBeHHo u3MenunBoctu (H.W. BaBunoB). BHesnepHass U3MEHYMBOCTH U
HACJIEJCTBEHHOCTb.

Onuecenemuxa U SNUSEHOMUKA, pOJb ONUSEHEeMUYeCKUx akmopos 8
HAC1e008aHUU U USMEHYUBOCMU (DEeHOMUNUYECKUX NPUSHAKOB Y OP2AHUMOB.

JdemMoHcTpanuu

[Toptpetsr: I'. ne ®pus, B. Moranncen, H. 1. BaBuios.

Tabmuubr w  cxembl: «Bumbl u3MeHunBocTH», «MoaubuKaoHHAs
U3MCHYHUBOCTHY, «KomOnHaTtuBHas U3MEHYHUBOCTEY, «Meiosy,
«OmnonoTBopeHuey, «I eHeTnueckue 3a00aeBaHUs YeJI0BEKa», « Buapl myTammiiy.



ObopynoBaHue: *KUBbIE U TepOApHBbIE HK3EMIUISIPHl KOMHATHBIX PACTEHUH,
pucyHku (dpotorpadum) )KUBOTHBIX C Pa3TUYHBIMUA BHIAMHA U3MEHYHUBOCTH.

JlaGopaTopHuasi padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIIMOHHON M3MEHYMBOCTU. [locTpoeHue BapuallMOHHOTO psijia U
BapUAILMOHHON KPUBOWY.

IIpakTuyeckas padora «Mytauun y Jpo3odunsl (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBeKa

Kapuotun uvenoBeka. MexayHapoaHasi MporpamMma HCCIEIOBAHUS T€HOMaA
yesoBeka.  Meroasl  M3y4eHUs  IEHETMKM  YEJIOBEKa:  I'€HEAIOIMYeCKH,
OJM3HEIOBEIH, IIMTOr€HETUYECKU, MOMYJISALIMOHHO-CTATUCTUYECKHU,
MOJIEKYISIPHO-TEHETUUECKHM. CoBpemenHOE ONPENICIICHHE TreHOTHUIA!
IIOJTHOTEHOMHOE CEKBEHUPOBAHUE, I'€HOTUIIMPOBAHUE, B TOM YHCJIE C IOMOILIBIO
[TI[P-ananu3a. HacnenctBeHHble 3a00eBaHus YesoBeKa. [ eHHbIe 1 XpOMOCOMHbBIE
OOJIE3HH 4YeloBeKa. boJIe3HM C HACEACTBEHHOM MpepacioyioKEHHOCTHIO.
3HaYeHNE MEAULMHCKON T'€HETUKHU B MPEIOTBPAICHUHN U JICYEHUH T€HETUYECKHUX
3a00eBaHUN 4YenoBeka. MeauKo-TeHEeTUYeCKoe KOHCYJbTHUpoBaHuEe. CTBOJIOBBIE
KJIeTKH. [IoOHATHE «TeHETHYEeCKOro rpy3a». DTHYECKUE ACIIEKThl UCCIEI0BAHUN B
00JIaCTH peIlaKTUPOBAHUS T€HOMA M CTBOJIOBBIX KIIETOK.

['enetnueckre (akTOpbl MOBBIIMIEHHONW YYBCTBUTEJIBHOCTHM YEJIOBEKa K
(bu3MYEeCKOMY U XHUMHYECKOMY 3arpsi3HEHUIO OKpY’Karolie cpeabl. I'eneTnyeckas
IIPEAPACIIONIOKEHHOCTD YEI0BEKA K MaTOJIOTHUSM.

JemoHcTpanuu

Tabmuubr u cxemsl: «Kapuotun denoBeka», «MeToapl U3yuyeHUS TEHETUKU
yesnoBekay, «I'eHeTnueckue 3a00J1€BaHMS YETIOBEKAY.

IIpakTnueckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHONY.

Tema 15. Cestekuusi OpraHu3MoB

JlomecTukanus W CeleKUus. 3apoXKACHHE CEJNEeKIMUM M JOMECTHKALUU.
VYuenne H. W. BaBumoBa o IleHTpax MNpoUCXOXAEHUS W MHOrooOpasus
KYJBTYPHBIX pacTeHuil. Poip cemekuuy B CO3IaHHM COPTOB PACTEHUN M TOPOL
#uBOTHBIX. CopT, MNopoaa, mMTaMM. 3aKOH T'OMOJIOTUYECKHX PSIOB B
HaciaeAcTBeHHOM wm3MeHuMBocTH H. WM. BaBuioBa, ero 3HadeHue A
CEJICKITMOHHOM PabOTHI.

Metonbl cenekuMOHHON padoThl. McKycCTBEHHBIH OTOOp: MAacCOBBIA H
WHMBUAYaJIbHBIN. Otanbl ~ KOMOMHAIIMOHHOW  CEJIEKIIUH. HcnbiTanne
IPOU3BOAUTENEH MO MOTOMCTBY. OTOOp MO TEHOTHIy C TOMOIIBIO OICHKH
(deHoTHIa TOTOMCTBA U OTOOP MO TeHOTHUITY C omolkio aHaimmza JJHK.

HckyccTBeHHBIH ~ MyTareHe3 Kak  METOJI  CEJEKIMOHHOM  paboThl.
PannanmoHHbI 1 XUMHAYECKUN MyTareHe3 Kak MCTOYHUK MYTalUil y KyJIbTypPHBIX



¢opm opranusmoB. Mcnonp3oBaHWE TEHOMHOTO pPEJAKTUPOBAHHUA W METOJOB
pexomOunanTHbIX JJHK 111 momydenus ucxonHoro mMarepuana AJis CEeIeKIUH.

[lonyuenne IIOJINTUIONIOB. BnytpuBunosas ruOpuaAn3aIys.
bnuszkopoacTBeHHOe  cKpeluuMBaHue, uiau  uHOpuauHr.  HepoactBenHoe
CKpelllMBaHue, WM ayTOpuauHr. I'erepo3uc m ero mpuuuHbl. VcnonbzoBanue
rerepo3uca B cenekiuu. OtaanénHas rudbpuamzanus. [Ipeogonenue Oecronus
MEXBHUIOBBIX THOPUIOB. JOCTHKEHUS CENEKUNN PACTEHUI U )KUBOTHBIX. «3€1€Has
DesonoyuUsy.

CoxpaHEeHHE M WM3Yy4YEHUE I€HETUYECKHUX PECYpPCOB KYJBTYPHBIX PAaCTEHUN U
UX JUKUX poauM4ed  ans  co3gaHusl  HOBBIX  COPTOB M THOPHIIOB
CEIIbCKOXO3SIMCTBEHHBIX  KYJNbTYp. JM3yuenue, coxpanenue u  ynpaeieHue
2EHeMUYECKUMU PeCYyPCaml CelbCKOXO3AUCMBEHHbIX U NPOMBICIOBbIX HCUBOMHBIX
8 YeJAX YIYUUEeHUs CYWecmEyIouWux U CO30aHUs HOBbIX NOPOO, TUHUL U KPOCCO8, 8
MoM yucie ¢ NPUMEHEeHUEeM COBPEMEHHbIX Memo008 HAYUYHLIX UCCIe008AHUI,
nepeoosvix uoeti U NepCnekKmueHbIX MexXHOI02Ul.

JleMoHCTpauun

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

Tabnunp! 1 cxembl: «LIeHTpBI TPOUCXOXKIECHUS U MHOTOOOpa3usl KyJIbTypPHBIX
pPacTEeHHI», «3aKOH TOMOJIOTUYECKUX PSAOB B HACIEACTBEHHOW M3MEHUYHMBOCTHY,
«Metogpl cenexkunmn», «OTnanénHas rudpuauzanus», «MyTrareHes».

JlabopaTopHasi padora «/3yueHne COpTOB KyJIbTYPHBIX PACTEHUN U MOPOJA
JOMAIIHUX KUBOTHBIX).

JlaGopaTopHasi pabora «/3ydeHrne METOA0B CEJICKIIUN PACTEHUI.

IIpakTnueckas padora «lIpuBnBka pacTteHuN».

IKeKypeusi «OCHOBHBIE METOABI M JOCTHXKEHUS CEJIEKLIMHA PACTECHUN U
YKUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHLIMIO, IJIEMEHHYIO bepmy,
COPTOUCIIBITATENbHBIA yYaCTOK, B TEIUIMYHOE XO3AHUCTBO, B J1AOOPATOPHIO
arpOyHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

Tema 16. buorexHo10rus U CHHTETHYECKAasA OMOJIOTHS

OOBEKThI, MCHOJb3yEeMble B OHOTEXHOJIOTMM, — KJIETOYHbIE U TKAaHEBbIE
KYJbTYPBI, MUKPOOPTaHU3MBI, 1754 XapaKTEPHUCTHKA. TpanuunoHHas
OMOTEeXHONOTHS:  XJeOoNeueHue, TMOIyYeHHEe KHCIOMOJOYHBIX MPOAYKTOB,
BUHOJEene. Mukpoouosornueckuii cuHre3. OOBEKTbl MHUKPOOMOJIOTUYECKHUX
TexHonorui. [Ipon3BoacTBo 6enka, aMUHOKUCIOT M BATAMHHOB.

Co3naHre TEeXHOJOTMid U MHCTPYMEHTOB IIEJICHANPABIECHHOIO U3MEHEHHS U
KOHCTPYMPOBAHHUs TEHOMOB C LIEJIBIO MOJYyYEHUSI OPraHU3MOB U UX KOMIIOHEHTOB,
COJIEp>KaIINX HE BCTPEUAIOIINECS B MIPUPOI€ OMOCHHTETHUECKHE MTyTH.



Kierounasa unxeHepus. MeTonbl KyJbTypbl KIETOK M TKaHEW PACTECHUU H
*KUBOTHBIX. Kpuobanku. ComaTudeckass TruOpuAu3alUsi W COMATHUYECKUN
sMOpuorene3. lcnonb3oBaHue ramiouoB B CeJEKUMH pacTteHuil. [lonyuenue
MOHOKIOHANbHBIX anmumei. Hcnonv3zosanue MOHOKIOHANIbHBIX U NOAUKIOHATbHBIX
anmumen 6 Mmeouyure. VICKyCCTBEHHOE OIUIOAOTBOpEHUE. PeKoHCTpyKIus
AWLEKIETOK U KJIOHHUPOBAHUE XKUBOTHBIX. METOA TpaHCIUIAHTALIMH SEP KIIETOK.
Texnonozuu 0300po6IeHUs, KYIbMUGUPOBAHUS U  MUKDOKIOHAILHO20
DA3MHONCEHUSL CEIbCKOXO03AUCMBEHHBIX KYIbMYP.

XpoMocOMHass W TE€HHas WHXKeHepus. VICKyCCTBEHHBIM CHHTE3 T€Ha H
koHcTpyupoBanue pekomouHanTHbix JIHK. Coz0anue mpanceennvix opeanuzmos.
JlocTmkeHnss W = NEPCHEKTHBBI  XPOMOCOMHOM W TI'€HHOM  WH)KECHEPUH.
DKOJIOTUYECKHE U ATUYECKUE MTPOOJIEMbI T€HHON MHKEHEPHUU.

Menununckue OuotexHonoruu. [loctrenomuas nudponas meaununa. [11P-
JUarHocTuka. MeraOOoJOMHBIM aHajau3, TEeHOLIGHTPUYECKUM aHaliu3 MpoTeoMa
YyeJaoBeKa JUIsl OLEHKM COCTOSIHHS €ro 340poBbs. VICHOJIb30BaHHME CTBOJIOBBIX
kieTok. TapretHas Tepanusi paka. 3D-Omoumkenepus g pa3pabOTKU
(yHIaAMEHTAIBHBIX OCHOB MEIUIMHCKUX TEXHOJIOTHM, CO3AaHMS KOMILIEKCHBIX
TKaHEel COoueTaHWEM TEXHOJIOTHM TPEXMEpHOro OMompuHTHHTa U ckaddonaunara
JUISL peLIEHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEIHUIIVHBI.

Co3nanue BEKTOPHBIX BakKIMH C 1EJbI0 Oo0ecrneueHus: KOMOWHUPOBAHHOM
3amuThl OT Bo3Oyauteneid OPBU, ycraHoBieHHE MOJIEKYJISPHBIX MEXaHH3MOB
dbynkuuonupoanusi PHK-comepkamux BUpYcOB, BBI3BIBAIOIIMX OCOOO OIACHBIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JemoHcTpanuu

Tabnuupl n cxemsbl: «Mcnoap30BaHE MUKPOOPTAHU3MOB B MPOMBIIILIEHHOM
MIPOU3BOACTBEY, «KieTouHas nHxkeHepus», «I'eHHass HHXXEHepUs».

JlabopaTtopHnasi pabora «/3yyeHue o0bEeKTOB OMOTEXHOIOTHI.

IpakTnueckas padora «lloydyeHre MOJOUYHOKHUCIBIX TPOTYKTOBY.

Jdkckypeusi «buoTexHonoruss — BaKHEWIIas MPOU3BOAMUTENIbHAS CHIIA
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTMYECKOE MTPOU3BOCTBO)».

11 KJIACC

Tema 1. 3apokaeHue um pa3BuTHE IBOJIOLMOHHBIX NpPeACTABJICHHMN B
omnoJiorun

OpomoonnoHHas Tteopus Y. JlapeuHa. Ilpeanocbuiku BO3HUKHOBEHHS
napBuHu3Ma. JKusHp u HaydHas aesrenbHocTs Y. JlapBrHa.

JIBrKy1IHMEe CHUITbI 3BOTIOLMH BUIOB 110 Y. JlapBUHY (BBICOKAasi NHTEHCUBHOCTD
pPa3MHOXXEHHUSI OpPraHM3MOB, HACJEACTBEHHAs HM3MEHYMBOCTh, Ooppba 3a
CYLIECTBOBAHHE, ECTECTBEHHBIN 1 UCKYCCTBEHHBIN O0TOOD).



Odopmienne cuaTeTnueckorr Tteopuu sBomonmu (CTD). HelTpanbHas
teopusi sBomonuu. CoBpeMeHHas SBOJIOIMOHHAs  Ouoyiorusa. 3HayeHUe
HBOJIFOLIMOHHOW TEOPUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTHUHBI MUPA.

JleMoHCTpaIMuA

[Toptpetsl: Apuctotens, K. Jlunnenr, XK. b. Jlamapk, 3. XK. Cent-Unep, XK.
Kiosnbe, Y. lapsun, C. C. YerBepuxos, 1. U. HImaneraysen, Ix. Xonaein, /. K.
benses.

Tabmuubr u cxembl: «Cucrema sxkuBoil mnpupoasl (mo K. Jlunuero)y,
«Jlectnuna xuBbIX cymectB (o Jlamapky)», «Mexanuzm (opmupoBaHus
MpUCTIOCOONIEHU y pacTeHuii U KuUBOTHBIX (mo Jlamapky)», «Kapra-cxema
Mmapuipyta nyremectsus Y. lapsunay, «Haxonku Y. JapBunay, «Dopmbl 00pbObI
3a cyuiectBoBaHue», «llopoasl romybeit», «MHorooOpaszue KyJbTypHBIX (opm
KarycThl», «[1opojpl JOMAITHUX KUBOTHBIX», «Cxema 00pa30BaHMs HOBBIX BUIOB
(mo Y. J[lapBuny)», «CxeMa COOTHOUIEHMSI JBMXKYIIMX CHJI 3BOJIIOLIUNY,
«OCHOBHBIE TTOJIOKEHUSI CHHTETUYECKON TEOPUH IBOJTIOLIHI.

Tema 2. MuKpo3BOIIOLHSA U €€ Pe3yJIbTATHI

[Tonynsiuus Kak 3JIeMEHTapHas €IWHULA 3BOTOUUA. COBPEMEHHBIE METOIbI
OLIEHKM TEHETHYECKOT0 pa3HooOpaszus M CTPYKTypbl Homyssiuuid. V3meHeHue
reHo(oH/a TOMYJALMA KaK »3JIEMEHTApHOE DSBOJIOLMOHHOE SIBICHHUE. 3aKOH
reHeTuyeckoro pasHoBecus JIx. Xapnau, B. BaiinOepra.

DneMeHTapHble (aKTOphl (ABUKYIIME CHJIbI) HBOIIONMH. MyTallMOHHBIHN
npouiecc. KomOunatuBHas wu3MeHuMBOCTh. Jlpelid reHOB — ciydaiiHbie
HEHaNpaBJieHHblE W3MEHEHMsI 4YacTOT ayiesied B HOomymsauusx. OPQext
ocHOBaTend. Iggexm oOymuinounoco zopaviuika. CHudCeHue 2eHemuiecKo2o
pasznoobpazus: npudunsl u cireocmeus. llposenenue s3gpgpexkma Opetigha cenog 6
oonvuwux U manvlx  nonyaayusx.  Murpauud.  M3omAums  mOMyISIui:
reorpadudeckas (mpocTpaHCTBEHHAs ), OMoJIoTUYECKast (PEPOTyKTUBHAS ).

EctecTBenHbIii oT0Op — HampaBisiommii ¢gakrtop sBomonud. DopMbl
€CTECTBEHHOTO  OTOOpa:  JIBWXKYIIUWA, CTAOWJIM3UPYIOLIUNA,  pa3pbIBAIOIIMIA
(nm3pynTtuBHbIi). IlomoBoit 0TOOp. BO3HMKHOBEHHE W HBONIOLUS COLUATBHOTO
MOBEACHUS )KUBOTHBIX.

[Tpucnoco0AeHHOCT,  OPraHU3MOB  KaK  pe3yjibTaT  MHKPOIBOJIIOLMH.
Bo3HukHOBEeHHE ~ MPUCMOCOOTIEHWUH y  opraHm3MoB.  Apomopdo3bl U
uanoanantauuu. Ilpumepsl npucnocoOieHnit y opraHu3MoB: MOp(OIOrHYECKue,
dbusnonornyeckue,  OMOXUMHUYECKHE,  ToBeAeHUYeckue.  OTHOCHUTEIBHOCTD
IPUCIIOCOOTIEHHOCTH OPraHU3MOB.

Bun, ero kpurepum u CTpykTypa. BumooOpazoBaHue Kak pe3ynbTar
MUKpO3BOIOIMH. M3omsmus — xiroueBod ¢akrtop BuaooOpazoBanus. Iyt u
CrIocoObI BUJI000pa30BaHMUS: aJIONaTPUYECKOe (reorpacduueckoe),



CUMIATPUUIECKOE (3KOIOTUYECKOE), «MTHOBEHHOE (monumionuM3anus,
rubpuanzanys). JJIuTenbHOCTh BOTIOIMOHHBIX MTPOIIECCOB.

Mexanu3mbl GOpMUPOBAHUS OMOJIOTHIECKOTO Pa3HOOOpa3Hsl.

Ponb  »BONIOIMOHHONW OWOJOTMM B pa3pabOTKE HAy4YHBIX METOOB
coxpaHeHusi 6ropazHo00pa3usi. MUKPOIBOMIONMS U KOIBOIIOIMUS Mapa3UTOB U UX
x03s51eB. Mexanu3mbl (OPMUPOBAHMS YCTOMUMBOCTH K aHTUOMOTHUKAM U CIIOCOOBI
OOpBLOBI C HEM.

JdeMoHCcTpaMuA

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

Tabmuubr u cxembl: «MyTanmoHHasi HM3MEHYUBOCTHY, «llomynsaironHnas
CTpYKTypa BUAa», «Cxema MposiBJIeHUs 3aKkoHa Xapan—BaiinOepray, «/Buxymme
CWJIbl HBOJIIOLUN», «DKOJIOTMYECKass M30JS1Us MONYJALHNA CeBaHCKOU (openny,
«['eorpapuueckass M30AMUS  JIMCTBEHHUIBl CHUOMPCKOW W JIMCTBEHHHULIBI
naypckoi», «llonmynsiiiMOHHbIE BOJIHBI YUCIEHHOCTH XUITHUKOB U KEPTBY», «CxemMa
JEUCTBUSL €CTECTBEHHOro oTOOpa», «®Dopmbl OOpHOBI 3a CYIIECTBOBAHUEY,
«MBaycrpuanbablii MenaHnu3m», «/KuBble uckomaemsie», «[IoKpoBUTENBCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexnaromas OKpacka KUBOTHBIX»,
«®uznonorunueckue aaanrauuny, «lIpucnocobseHHOCTh OpraHu3MoB U €€
OTHOCHUTENBHOCTBY, «Kputepuu Buma», «Buabl-nBoitHukn», «CTpyKTypa BUAa B
npupose», «Crnocodsl BugooOpazoBaHus», «l'eorpaduueckoe BuUI000pa3oBaHUE
TPEX BUAOB JaHABIIICH», «DKOJIOIMYECKOE BUI000PA30BAHUE BHUJIOB CHHUID),
«ITomumonasl pacteHui», «KamyctHo-peneunbiii rTuOpu.

O6opynoBanue: repbapun pacTeHUM, KOJUIEKIIMA HACEKOMBIX, Uydesia MTHUI] U
3Bepeil C MpuUMepaMu pa3IMYHBIX MPUCIIOCOOJICHUH, Yydella NTHIl W 3Bepei
pa3HBIX BHJIOB, TepOapuu pacTeHUN OJM3KUX BHUIOB, OOpPa30BaBIIUXCS
Pa3IMYHBIMU CIIOCOOaMHU.

JlabopaTtopnasi padora «BrisBieHHE HM3MEHYMBOCTH Yy OCOOEH OJHOTO
BHUJIAY.

JlaGopaTopnass  pabora  «lIpucmocobneHus  opraHu3smMoB M HUX
OTHOCHUTEJbHAs 1IEIeCO00Pa3HOCTDY.

JlaGopaTopnasi pabora «CpaBHEHHE BHUIOB 1O MOP(POJIOTHIECKOMY
KPUTEPUIO».

Tema 3. Makpo3BoIIOUNS U €€ Pe3yJIbTaThl

Metonbl  M3yueHHS  MaKpOlIBOMIONUHU. [laneoHTonormyeckue  MeTO[bl
uzydeHus: oHBomonuu. Ilepexonneie ¢GopMbl U (UIOTEHETUYECKUE  PSIbI
OpraHU3MOB.

buoreorpaguyeckue Meronsl u3yudeHus sBodronuu. CpaBHeHHe GIOpBl U
(dayHbl MaTepukoB M OCTpoBOB. buoreorpaduueckue obGmactu 3emun. Bumbi-
DHIAEMHUKHU U PEIUKTHI.



OMOpPHUONOrHYECKHe U CPABHUTEIHLHO-MOP(OIOTHUECKHE METOAbl U3YUEHUS
BOMIOLMU. ['€HeTHYecKne MEXaHU3Mbl 3BOJIIOLMH OHTOI€HE3a M IOSIBICHUS
HBOJIIOLMOHHBIX ~ HOBIIECTB. [ OMOJOrMYHBIE W  AQHAJIOTMYHBIE  OPraHbl.
PynuMeHntapubsle  opraHbl W aTraBuU3Mbl.  MOJEKYISIPHO-TEHETUYECKHE,
OMOXMMHUYECKHE W  MaTeMaTHYEeCKUE  METOJbl  W3Y4YeHUsS  HBOJIIOIUU.
['omonornynsie reHbl. COBpPEeMEHHBIE METOMABI MOCTPOCHHS (PUIOTeHEeTHYECKUX
JI€PEBBEB.

XPpOMOCOMHBIE MyTallUH U 3BOJIFOIUSI TEHOMOB.

OO01mMe 3aKOHOMEPHOCTH (MpaBuiia) 3BOJOUMU. [IpuHyun cmenvl yHKYuU.
HeobpatumocTs 3Bomtonnu. AfanTuBHas paauanvs. HepaBHOMEPHOCTh TEMIIOB
HBOJIIOLU Y.

JleMoHCTpanumn

[Toptpetsl: K. M. bap, A. O. KoBanesckuit, ®. Mromiep, 3. ['ekkenb.

Tabmuubl U cxembl: «DUIOTCHETHUECKUN DS/ JIOMIAIN», «APXEONTEPUKCY,
«3Bepo3yObie  smiepb»,  «Creronedansy»y,  «Pununoduts»y,  «CemeHHBbIE
NanopoTHUKW», «buoreorpapuueckne 30HBI 3emun», «peid) KOHTHHEHTOBY,
«Penuktel»y, «HavanpHble cTagud SMOPHUOHAIBHOTO Pa3BUTHSL TMO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYHBIE W aHAJOTMYHBbIE OpraHby, «PyIHMMEHTHI»,
«ATaBU3MBI»Y, «XPOMOCOMHBIE HA0OpHI 4YEJIOBEKAa U IIMMIIaH3e», «l JIaBHBIC
HaIpaBJICHUS 3BOJIIOIUNY, «O0I1IHe 3aKOHOMEPHOCTH 3BOJIFOLII.

OO6opynoBaHue: KOJIJIEKIIMU, TrepOapuu, MYJSDKU HCKOMAeMbIX OCTaTKOB
OpPraHU3MOB, MYJISI>KM TOMOJIOTHYHBIX, AHAJIOTUYHBIX, PYJAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJIJIEKIIUU HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHE )KU3HA HA 3emJie

HayuHble TUMoTe3bl NPOUCXOXKIACHUS >KU3HUM Ha 3emie. AOUOTeHe3 W
naHcrepmusi. [JloHayuHble TPEACTABICHUS O 3apPOKICHUU JKU3HU (KPEaAlMOHU3M).
['Mnore3a NOCTOSSHHOTO CaMO3apO’KICHUS KU3HU U €€ ONpOBEpKeHHE ornbITamMu .
Penu, JI. Cnannannanu, JI. [1actepa. [IponcxoxaeHue sku3Hu U aCTPOOHOIOTHA.

OcHOBHEIE STAaIIbI HEOPTraHUYECKOU DBOJIIOIUH. [Lmanerapuas
(reonmoruueckas) SBOJIOINUSA. XHUMHUYECKas OHBOJIONMSA. AOWOTEHHBIM CHHTE3
OpraHnyeckux BemecTB W3 Heopranndeckux. Omeir C. Mumiepa m I'. Opm.
OOpazoBanue mnonuMepoB u3 MoHoMmepoB. Koarepsatnas rumoresa A. .
Omnapwuna, TumnoTe3a nepBuIHOro Oynpona J[x. XomnaeitHa, reHeTUYecKasi THIOTe3a
I'. Ménnepa. Pubosumsl (T. Yek) m rumoreza «mupa PHK» VY. T'mnbepra.
dopMupoBaHuEe MEMOPAH U BOSHUKHOBEHHE MTPOTOKIIETKH.

HUctopust 3emuin ¥ Meroabl €€ wu3zydeHus. VIckomaemble OpPraHHMYECKHE
octaTkd. ['eoxpoHomoruss u e€ wMeronapl. OTHOcUTENbHass H  aOCOIIOTHAS
reoXpoHojorus. I'eoxpoHoiornueckas mKaia: 30Hbl, 3pbl, IEPUOJIBI, SITOXH.



HauvanbHbie 3Tanbel opraHudeckod »sBoiaonud. [losgBieHne u 3BOIOLUA
NEPBBIX KJIETOK. DBONIOLUSA MeTa0onu3Ma. BO3HMKHOBEHHE MEPBBIX HYKOCUCTEM.
CoBpeMeHHbIe MUKPOOHbIE OMOIIIIEHKU KaK aHaJOT MEepPBbIX Ha 3emiie COOOIIECTB.
Crpomaronutsl. [IpokaprOTHI U 3yKapUOTHI.

[IpoucxoxieHue 3ykapuoT (CUMOMOTeHe3). DBOJIIOIIMOHHOE MMPOUCXOKICHHE
BUpYycOB. lIpoucxokaeHne MHOTIOKJIETOYHBIX OpraHu3MoB. BoO3HHKHOBEHUE
OCHOBHBIX TPy MHOTOKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIE 3Talbl 3BOJIOUUU BBICHIMX pacTeHuil. OCHOBHbIE apoMOpP(O3bI
pactenud. Beixonm pacteHuit Ha cymry. [losiBieHHE CIIOPOBBIX pPACTEHUW U
3aBoeBaHue umu cymu. CemeHHble pacTeHus. IIponcxokIeHrne IBETKOBBIX
pPacTCHUM.

OCHOBHBIE 3Tallbl 3BOJIOLMH KUBOTHOTO Mupa. OCHOBHbIE apOMOP(O3bI
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX
TunoB. [lepBbie XOpaOBBIE )KUBOTHBIE. JKHU3HB B BOJAE. DBOIIOLUS MO3BOHOYHBIX.
[Ipoucxoxnenue ampubuii u pentwmid. IIporncxoxaeHrne MIEKONUTAIOUIMX U
ntui. [lpunnun kimodeBoro apomopdosza. OcBoeHHE OECIO3BOHOYHBIMU U
MO3BOHOYHBIMHU KUBOTHBIMU CYIIIH.

Pa3utne xu3HM Ha 3eMje MO »paM W MepuojaM: apxeu, MPOTEPO30i,
nmajgeo30i, Me3030M, KaitHO30¥. OOm@as XxapakTepucThKa KiIuMara |
reojiornyeckux mpoueccoB. [losBieHHEe W paclUBET XapaKTEPHBIX OPraHU3MOB.
VYriieoOpa3oBaHue: €ro ycloBUs U BIMSHUE HA Ta30BbIil COCTaB aTMOC(hEpHI.

MaccoBbie BBIMUPAHUSI — 3KOJIOTMYECKHE KPU3UCHI MPOUUIoro. [IpuunHel u
CJIEICTBUS MAacCOBbIX BbIMUpaHUil. COBPEMEHHBIM 3KOJIOTUYECKUN KpPHU3UC, €ro
ocobennoctu. [Ipobrnema coxpanenus 6MopasHo0Opa3us Ha 3emIie.

CoBpeMeHHas cucrteMa opraHudyeckoro mupa. [IpuHuumnel knaccupukanuu
opranu3MoB. OCHOBHBIE CUCTEMATHYECKUE TPYMIIbI OPraHU3MOB.

JemoHcTpanuu

[Toptpetsl: ®@. Peau, JI. Cnannanuanu, JI. [Tactep, . 1. Meunukos, A. N.
Omnapun, Ix. Xonaein, I'. Ménnep, C. Mumnep, I'. IOpu.

Ta6nuiel u cxembl: «Cxema omnbita @. Penny», «Cxema onbita JI. [lactepa mo
M3YUYCHHUIO CaMO3apoXKJIeHUsl Xu3Hu», «Cxema ombita C. Mumuiepa, I'. FOpuy,
«JTanbl ~ HEOPraHWYECKOW  H3BONIOUUN», «['€OXpoHOJIOrMYecKass  IIKajay,
«HauanpHble 3Tarbl OPraHUYECKOW IBONIONUNY, «CxeMa 00pa3oBaHHS 3YKApUOT
nyTéM cumoOuorenesa», «Cucrema KuUBOW mpupoabl», «CTpoeHue BHUpPYCay,
«Apomopdosbl  pacreHuit», «PuHHOGUTHY, «OIHOKIETOUHBIE BOJOPOCINY,
«MHuorokierounbsle Bogopocan», «Mxm», «IlanoporHukm», «I'onocemeHHbIE
pactenusi», «Opranbl IBETKOBBIX pacTeHui», «(Cxema pa3BUTUS KUBOTHOIO
mMupa», «Apomopdo3bl KUBOTHBIX», «lIpocreiimme», «KuiedHonoaocTHbIeY,
«IInockue YEpPBUY, «UEeHUCTOHOTHEY, «PpIOBIY, «3€MHOBOHBIEY,



«IIpecmbikaromuecs», «lItuupy, «Mnekonuraromue», «Pa3Buthe Xu3HM B
apXeucKou ape», «Pa3BUTHE )KU3HU B MPOTEPO3OMCKON Ipe», «Pa3Butue Ku3HU B
IaJIC030MCKOM 3pe», «Pa3BuTue KU3HU B ME3030MCKOU dpey», «Pa3BuTue Kn3HU B
KaitHO30MCKOM 3pe», « COBpEMEHHAsl CUCTEMa OPraHUYECKOTO MUPay.

O6opynoBanue: repObapuu pPACTEHUM pa3IMYHBIX OTHAENOB, KOJJICKIIUU
HACEKOMBIX, BIIAKHBIE MPENAPAThl )KUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJUIEKIIUH
WTJIOKOXKHX, CKEJEThl IMO3BOHOYHBIX JKMUBOTHBIX, Yyye€la NTULl U 3BEpPEW,
KOJUIEKIIMM OKAMEHEJIOCTEM, IOJE3HBIX HCKOMAEMBbIX, MYJSIKH OPTaHUYECKHUX
OCTaTKOB OPTaHU3MOB.

BupryanbHasa  ga0oparopHas padora «MoaenupoBaHUE  OMBITOB
Muiepa—tOpu 1o n3ydeHno abMOr€HHOTO CUHTE3a OPraHUYEeCKUX COCIMHEHUN B
NepBUYHON aTMocepey.

JlabopaTtopnasi padora «/3yueHne W ONHMCaHWE MCKOIMAEMbBIX OCTAaTKOB
JPEBHUX OPTraHU3MOB).

IIpakTnueckass padora «M3ydeHue OCOOCHHOCTEH CTPOCHUSI PACTECHUM
Pa3HBIX OTAEIIOB).

IpakTnueckas padora «M3ydyeHne oCOOCHHOCTEW CTPOEHUSI TTO3BOHOYHBIX
YKABOTHBIX».

Tema S. [IpoucxoxkaeHue 4eji0BeKa — AHTPOIOTeHe3

Pa3znensl u 3agaun aHTPOMOIOTHU. METOIBI aHTPOTIOJIOTUH.

CraHoBIEHHE TPEACTABICHUN O MPOMCXOXKICHHM YEJIOBEKA. PenurunosHele
BO33peHUs. COBpEMEHHBIE HAYYHBIE TEOPHH.

CX0ZCTBO Yen0BeKa ¢ KUBOTHBIMU. CHCTEMAaTHUYECKOE MOJIOKEHUE YEIOBEKA.
CBugerenpcTBa  CXOACTBA  YEJOBEKAa C  JKUBOTHBIMU:  CPaBHUTEIIBHO-
MOpGOIOTHYECKHE, AMOPHUOJIOTHYECKHE, (hbU310I0r0-OMOXUMHUYECKHUE,
noBesieHueckre. OTanyus 4enoBeKa OT )KUBOTHBIX. [IpSIMOX0XKIEHNE U KOMIUIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3zBuTHE TOJOBHOIO MO3ra U BTOPOM CUTHAJIBHOMU
CUCTEMBI.

JBrkymue cuiibl ((hakTOphl) aHTPONOreHe3a: OMOJOTHYECKUe, COIMaIbHbIE.
CooTHolIeHne OMOJOTUYECKUX U COLUATIBHBIX (DAKTOPOB B aHTPOIIOT€HE3E.

OcHOBHBIE CTaAWM aHTpororeHe3a. PaHHue 4enoBeKOOOpa3Hbie O00E3bSHBI
(TIPOKOHCYJIBI) ¥ pAHHUE TMOHTHJIBI — OOIHE TPEIKH YeTOBEKOOOPa3HBIX 00€3bsiH U
JroJie. ABCTpaJONUTEKN — JBYHOTHE MpEeAKH Jtofeh. YUenoBeK yMenbli, MepBbie
M3TOTOBJICHUS OPYIUM TpyAa. UenoBek NpsIMOXOAALIMNA U IEPBBIMA BBIXOJ JIKOJAEH
3a  mpenensl  Adpuku. YenoBek reigenbOeprckuil — OOMME  MPENoK
HEaHIEPTAJIbCKOTO YEJIOBEKA U YEJIOBEKA Pa3yMHOI0. YeloBEeK HEaHAEPTAIbCKUN
KaK BHJ JIIOJEH XOJOJHOTO KiMMaTa. YemoBeK pa3yMHBIM COBPEMEHHOTO THIIA,
JICHUCOBCKHI 4EJOBEK, OCBOEHHE KOHTHHEHTOB 3a mpeaenamMu Adpuku.
[TaneoreHeTrka M NajgeoOreHOMHUKA.



OBOMIONMS COBPEMEHHOTO 4YelloBeKa. EcTecTBEeHHBI OTOOpP B MOMYJNSIMSIX
yenoBeka. MyTanvoHHBIN Tiporiece B moauMopdusM. [lomysiioHHbIE BOJHBI,
npeiid reHoB, murpanus U «d(pQPeKT oCHOBATENS» B MOIMYISIUIX COBPEMEHHOTO
YEJI0BEKA.

UYenoseueckne pacel. [loHarue o pace. bonblume pacel: eBponeouaHas
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUANIbHASs),  MOHTOJOWAHAsS
(asmarcko-amepukaHckas). BpeMs W IyTH paccelieHHs 4eJIOBeKa IO IUTaHeTe.
EnuHcTBO  dyenoBeueckux — pac. HaydHas  HECOCTOSTENBHOCTh  pacu3Ma.
[Ipucnoco6eHHOCTh YeNoBeKa K pa3HbIM YCJIOBUSIM OKpY)KAroUIeH Cpeibl.
Bnusnue reorpaduueckoil cpeapl W Apeiida reHoB Ha Mopdosoruio u
(U3HOJIOTHIO YETIOBEKA.

MexaucuMiuiiHapable  MeTobl B (usnueckoil  (OMOIOTHYECKOM)
AHTPOMOJIOTUM.  ODBOJIOLMOHHAS ~ AHTPOINOJIOTHS U MAJCOaHTPOMOJIOTHS
YeJIOBEYECKUX MOMYJIAUi. bruoconuanbHble UCCIEAOBAaHUSA MPUPOIBI YEIIOBEKA.
HccnenoBanre KO3BOMIOLMHI OMOJIOTMYECKOTO U COLIMAIIBHOTO B YEIOBEKE.

JleMoHCTpauun

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

Tabmuiel U cxeMbl: «MeToIbpl aHTPOMOJOTHIY, «I 0JJOBHOH MO3T UeJIOBEKaY,
«YenoBekooOpa3ubie 00e3bsHB», «CKeNneT dYeloBeKa M CKEJeT IIMMIIaH3ey,
«PynMMEHTHI U aTaBU3MBDY, «J|BIKYIIIME CUIJIBI AaHTPOIIOTEHE3a», « DBOJIOLIMOHHOE
JIPEBO  4YEIOBEKa», «ABcTpanonutTek», «YenoBek  ymenwlit»y, «YenoBek
MPSIMOXOAIINIY, «JleHncoBckui yenoBek» «Heanaepranbsupbny, « KpoMaHbOHIBD?,
«IIpenku yenoBeka», «ITarnbl SBOJIOLUHN YEIIOBEKa», «Packl UelioBeKay.

O6opynoBaHue: MYJSDKH — OKaMEHEJIOCTeH, IPEIMETOB  MaTepHAIbHOM
KyJIbTYphl ~TIPEIKOB YeEJIOBEKa, penpoaykuuu (dororpaduu) KapTUH C
MUQOJIOTUYECKUMU UM OHOJICUCKUMH CIOKETAMH TPOUCXOXKICHUS YEJIOBEKa,
dboTorpaduu HaX0IOK KCKOTIAEMBIX OCTATKOB UEJIOBEKA, CKEJIET YeJIOBEKa, MOJIENb
yepena 4YeloBeKa M 4eperna IIMMIIaH3€, MOJENIb KHUCTH 4YEJIOBEKa U KHUCTH
ITUMITaH3€e, MOJIEJIN TOpca MPEIKOB YeIOBeKa.

JlaGopaTopnasi pabGora «l3yueHne OCOOEGHHOCTEM CTpOEHHUS CKeJeTa
YeJI0BEKa, CBS3aHHBIX C MPSAMOXO0XKICHUEM.

IIpakTnueckas padora «/3yyeHre SKOJIOrMYECKUX aJal TN YeIIOBEKay.

Tema 6. Jxkosorusi — Hayka O B3aMMOOTHOULICHHSIX OPraHU3MOB M
HAOPTraHU3MEHHBIX CUCTEM C OKpY:Kaloe cpenoii

3apoxaeHue U pazButue 3kojoruu B Tpyaax A. I'ym6onbara, K. @. Pynbe,
H. A. CesepuoBa, J. I'ekkensi, A. Tencnu, B. H. Cykauéna. Pa3gensl u 3anauu
sK0J0THH. CBSI3b 3KOJIOTUU C JPYTUMH HAyKaMU.



Metonsl sxonoruu. I[loneBbie HaOmOAECHUA. DKCIEPUMEHTHI B HKOJIOTHU:
npupojHble W JabopatopHble. MoJaenupoBaHUE B IKOJOTUHA. MOHHUTOPHHT
OKpY’KaIOIIEH CpeIbl: JIOKAIbHBIN, peTUOHATBHBIN U TJI00ATbHBII.

3HaYeHUE DOKOJIOTMYECKUX 3HAHUM Ui YEJIOBEKA. DKOJOTHYECKOE
MHPOBO33pPEHNE KaK OCHOBA CBS3€Hl YENOBEYECTBA C NMpUpoaoi. PopmupoBaHue
HKOJIOTUYECKOM KYJIBTYPhI U SKOJIOTHYECKON IPaMOTHOCTH HACEIEHUS.

JleMoHCTpanun

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

Tabmunpl 1 cxemsl: «Pasgensl skonorun», «Metoasl 3konorum», «Cxema
MOHUTOPHUHIA OKPYXKAIOLIEN CPeIbI».

JlabopaTopHas padora «3yuenue METOJIOB JKOJIOTUYECKUX
UCCIICIOBAHUI.

Tema 7. Opranu3msl U cpea OOUTAHUS

DKOJIOTHYECKHE (PaKTOPbl U 3aKOHOMEPHOCTH UX nenctus. Kiaccupukanms
HKOJIOTUYECKUX (PAKTOPOB: aOUOTHUECKUE, OMOTHUECKHUE, aHTpOIIOreHHbIe. O0ume
3aKOHOMEPHOCTH AEHCTBUS 3KoJornueckux Qakropos. IIpaBuno muaumyma (K.
[npenrens, 0. JIubux). TonepaHTHOCTh. DBPUOMOHTHBIE U CTEHOOMOHTHBIE
OpraHU3MBbl.

AbuoTtnueckue ¢pakrtopel. CBeT Kak sKojorumdyeckuid (axrop. [elicTBue
pPa3HbIX YYAaCTKOB COJIHEYHOT'O CHEKTpa Ha OPraHU3Mbl. DKOJIOTMYECKUE TPYIMIIbI
pacTeHUN M JKMBOTHBIX II0 OTHOIICHHIO K cCBeTy. CHUTHaJbHAas poOJIb CBETA.
doTonepruoau3M.

Temmneparypa kak oskojormdeckuid (axrop. [eiicTBue TemmepaTypbl Ha
opraHus3Mbl. [IoMKWIIOTEpPMHBIE 1 TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxuocts kak skonorumdeckuid ¢daktop. I[lpucrnocobnenus pacTeHHil K
NoJIIepKaHUI0 BoJHOTO OanaHca. Knaccudukanusi pacTeHH MO OTHOILEHHUIO K
Boze. [IpucrnocoOnenust KUBOTHBIX K U3MEHEHUIO BOJHOTO PEXKUMA.

Cpenpl oOuTaHUsS OpPraHU3MOB: BOJHAs, HA3€MHO-BO3JYIIHAs, MOYBEHHA,
rilyOMHHasT  TOANOYBEHHAs, BHYTpUOpraHu3MeHHas.  Duzuko-xumuyeckue
O0COOEHHOCTH cpell oOuTaHus opraHu3MoB. [IpucrmocoOneHuss OpraHu3MoB K
YKU3HM B pa3HbIX Cpelax.

buonornyeckue putmbl. BHemHue u BHyTpeHHUE pUTMBbL. CyTOYHBIE U
roJM4yHble PUTMBL. [IpHUCHOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHMSIM
YCJIOBHM KU3HMU.

XKuznennole Qopmbl opranusmoB. [lonstne o Ku3HEHHON (opme.
XKuznennsle POpMBI pacTEHUN: AepEBbs, KyCTAPHUKU, KYCTAPHUYIKU, MHOTOJICTHHE



TpaBbl, OJHOJETHHE TpaBbl. JKuU3HEHHBIC (HOPMBI >KUBOTHBIX: THAPOOMOHTHI,
re0OHUOHTHI, a3POOHOHTHI. OCOOCHHOCTH CTPOSHHUS U 00pa3a KU3HHU.

buotnueckune (bakTopsI. Bunpr  OMOTMYECKMX  B3aUMOJEHCTBHIL:
KOHKYPEHIUsI, XUIIHUYECTBO, CUMOMO03 U ero (opmsl. [lapasutusm, koomneparus,
MyTYyajlu3M, KOMMEHCAIu3M (KBapTUPAHTCTBO, HaxJieOHn4YecTBO). Hetpoduueckue
B3aUMOJCUCTBUS  (Tommyeckue, (Qopuyeckue, ¢adbpuueckue). 3HAUCHUE
OMOTHYECKUX B3aMMOJCUCTBUM MJisI CYIIECTBOBAHUSI OPraHU3MOB B Cpele
obutanus. [IpuHIUT KOHKYPEHTHOTO UCKIIOYESHUS.

JdeMoHCcTpaIMuA

Tabmuubl U cxembl: «Ixonorudyeckue (axrtopb», «CBETOBOM CIEKTpY,
«IKOJIOTUYECKUE TPYIIIHI )KUBOTHBIX MO OTHOIICHUIO K CBETY», « TenIoKpoBHbIE
KUBOTHBIC», «XOJOJAHOKPOBHBIE >XUBOTHBIE», «DuU3noNOrHUEecKUe aaanTaluu
KUBOTHBIX», «Cpenpl OOWTaHHWS OpPraHU3MOB», «bHOJOTHYECKHE PUTMBDY,
«Kuznennole  Gopmbl  pactenmity, <« KuzHeHHbIe  (OPMBI  KUBOTHBIXY,
«IKOCHUCTEMA IUPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA XBOMHOIO Jiecay, «Llenu
NUTaHUs, «XulHudecTBoy, «llapasutuzm», «KoHkypeHuus», «CumMOnos3y,
«KommeHncanuzmy.

O6opynoBanue: repbapud pacTeHUW W IKUBOTHBIX, MPUCIOCOOICHHBIX K
BIUSHUIO PA3UYHBIX OKOJOTHYECKUX (PAKTOpOB, Trepdapuu CBETOJHOOMBBIX,
TEHEJIFOOMBBIX M TEHEBBIHOCIUBBIX PACTCHUM, CBETOJIOOUBBLIC, TCHEIIOOUBHIC U
TEHEBBIHOCJIMBbIE KOMHATHBIC PACTCHUS, repOapuu U KOJUICKIIMHU TEIJIOJI00UBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PACTEHUM, Uydesia MTHUIl U 3Bepeid, repOapuu
pacTeHul, OTHOCSIIMXCA K TUrpoduTaM, Kcepoputam, mMe30puTaM, KOMHATHBIC
pacTeHusl JaHHBIX TPYII, KOJJICKIIMU KUBOTHBIX, OOUTAIOIIUX B Pa3HBIX cpeaax,
repObapu M KOJUICKIIMM PACTEHUH MW JKUBOTHBIX, OOJIAJAONIMX YepTaMu
MPUCIIOCOOJICHHOCTH K CE30HHBIM M3MEHEHUSIM YCIOBUM JKM3HU, repOapuu u
KOJUICKITUU DPACTCHHM WM >KUBOTHBIX PA3UYHBIX KU3HEHHBIX (POPM, KOJUICKITUU
YKUBOTHBIX, YUACTBYIOIINX B PA3JTMYHBIX OMOTUUYECKUX B3aUMOICHCTBUSAX.

JlaGopaTopnasi pabora «BpisiBIeHHE NPUCTIOCOOJIECHUNH OPraHU3MOB K
BIIMSTHUIO CBETA.

JlaGopaTopuasi pabora «BpisiBIeHHE NPUCTIOCOOJICHUNH OPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPhI».

Jlabopatopnasi pabdora «AHATOMHUYECKHE OCOOCHHOCTH PACTCHHHN U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. Jkos10rust BUA0B U NMOMYJISAIMH

OKOJIOTUYECKHE  XapaKTePUCTUKU  TOIMYJISLHH. [Tonmynsimuss ~ Kak
Oounonornyeckas cucreMa. Poib HEOTHOPOAHOCTH Cpenbl, PU3NIECKUX OaphepoB U
0COOEHHOCTEW OMOJIOTHH BUIOB B (DOPMUPOBAHHUY MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyysiiuid. (OCHOBHBIE TIOKa3aTeNW MOMYJALMU: YUCIEHHOCTh, IUIOTHOCTD,



BO3pDaCTHAasi M IIOJIOBAasl CTPYKTYpa, POXKIAEMOCTb, IPUPOCT, TEMII POCTa,
CMEPTHOCTb, MUTPALIUSL.

Dkosioruyeckas CTpykrypa nomyssinuud. OIeHKa YUCICHHOCTHU TOIMYJISIIUHN.
JlnHaMUKa MOMyJAIUMUA U €€ Perydaiud. bUoThdeckuil MOTEHIMAT IMOMYJISLNH.
MoaenupoBaHue TMHAMHUKHA TONYJISIIAK. KpHuBbIe pocTa YUCICHHOCTH MOMYJISIIIUH.
KpuBble BbDKMBaHUSA. Perynsius YWCICHHOCTH MOMYJSAIUNA: POk (HaKTOPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT IJIOTHOCTH. JKOJIOTMYECKHUE CTPATETUH BUIOB (I- U
K-ctparerun).

[Tonarue o0 sKoJIOTMYECKON HUIEe BHaa. MectooOuTanue. MHoroMmepHas
Mozeib 3Kosiorndeckon HumM JIx.M. XartumHcoHa. Pa3mepbl 3KOJIOrMYECKON
Hui. [loTeHnmanpHas u peanu3oBaHHAs HUIIIH.

Bun kak cucrema nomynsuuid. Apeansl BUIOB. BUabl M HX KU3HEHHBIE
CTpaTeruu. JKOJIOTMYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTM TIOBEJICHUS W MUrpaluid >KUBOTHBIX. buoiormdeckue
WHBa3UM YYKEPOJIHBIX BUJIOB.

JleMoHCTpauun

[Toptper: Ix. . XaTunHCOH.

Tabmuubl U cXxembl: «JKOJOTHYECKHE XapAKTEPUCTHKU TOMYJISIIUNY,
«IIpocTpaHcTBEHHass  CTpyKTypa  mnomyisiqum», «Bo3pacTHble  NMHUpPaMHJIBI
nonyasinun», «CKOpPOCTh  3acelieHUs MOBEPXHOCTH  3€MJIM  Pa3IUYHBIMU
opranuzmammn», «Mogeinb 3xonorudeckoit Humm k. M. XaTunHcoHay.

O6opynoBaHue: repOapuy pacTEHUM, KOJIJICKITUN KUBOTHBIX.

JlaGopaTopnasi  padora «lIpucnocobneHust ceMsH  pacTeHUH K
PacCeNICHUIO».

Tema 9. Ikos0rust co00IECTB. IKOJOTHYECKHE CHCTEMBbI.

CooOmiectBa opranu3MoB. buorneHo3 u ero crpykrypa. CBA3U MEXIy
OpraHu3MaMu B OUOIIEHO3E.

Okocucrema kak oTkpbiTas cucrema (A. k. Tencnn). OyHKIMOHAIbHBIC
OJIOKM OpraHu3MOB B DJKOCHUCTEME: TMPOAYLEHTbl, KOHCYMEHTBI, PEIYIEHTHI.
Tpoduueckue ypoBHu. Tpoduyeckue uenu u cetu. AOHOTHYECKHE OJIOKH
skocucteM. [TouBsl U Wbl B 3kocucTeMax. KpyroBopot BeeCTB U MOTOK SHEPTUH
B 9KOCHCTEME.

OcHOBHBIE  TIOKa3aTeau  dAKocucTeMbl. buomacca u  mpoaykuus.
DKOJOTHYECKUE TUPaAMU/IbI YKCEN, OMOMAacChl U SHEPTUH.

Junamuxka sxocucmem. Kamacmpoghuueckue nepecmpotuixu. @aykmyayuu.
HampaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOIECTB — CyKieccuu. llepBuuHbIe U
BTOPUYHBIE CYKIIECCUM W UX TMPUYUHBI. AHTPOINOIE€HHbIE BO3JCUCTBUS Ha
cykneccuu. KimmmakcHnoe cooOmiectBo. bropaznoobpasue u moiaHoTa KpyroBopoTa
BEIIIECTB — OCHOBA YCTOMYHMBOCTH COOOIIIECTB.



[TpupoaHble 3KOCUCTEMBL. JKOCUCMEMbL 03ED U peK. DKocucmemvbl Mopeti U
oxeanos. Ixocucmemvl MyHOp, 1€CO8, cmeneul, nyCcmoltb.

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

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. [oponckas
dbaopa u ¢ayna. CuHaHTpomm3alus TOPOACKOW ¢ayHbl. buonormveckoe u
X035MCTBEHHOE 3HAUYECHUE arPOIKOCUCTEM B YPOOIKOCHCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUII OPraHU3MOB B
sKkocuctemax. Ponv kackaonoco 3ggexma u 6udo8-30upukamopos (Kirouesvix
61008) 8 QyHKyuonuposanuu sxocucmem. IlepeHOC PHEPTUU U BEIIECTB MEKIY
CMEXXHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, OMYJISIIAN U 3KOCUCTEM
B YCIIOBHSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3JICHCTBHIA.

Mexanuzmoi 8030elicmeus 3aepA3HEHUll  PA3HbIX munos Ha
CcyOOpeaHUu3MeHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTEMHOM YPOBHSIX,
OCHO8bl ~ IKOJI02UHECKO20  HOPMUPOBAHUS — AHMPONOSEHHO20  B030€UCMEUS.
MeTom010THs MOHUTOPHUHTA €CTECTBEHHBIX U aHTPOITOTCHHBIX 3KOCHCTEM.

JleMoHCTpauumn
[Toptpert: A. JIx. Tencnu.
Tabmuuer u  cxembl:  «CTpykTypa  OuoneHo3a»,  «DKOCUCTEMA

HIMPOKOJIMCTBEHHOTO Jiecay, «IKOCHUCTEMa XBOWHOTO jeca», « DyHKIIMOHAIbHBIC
TPYNIIBl OPTaHU3MOB B 3KocucTeme», «KpyroBopoT BemiecTB B IKOCHUCTEME,
«llenn nutanus (macTOMIIHAS, TETPUTHAS )», « DKOJIOTHYECKAsT TUPAMHIA YHCEI,
«IKonoruyeckas nmupamuyia OMOMaCChly, «IKOJIOTHUECKasi MUpaMUa SHEPTUNY,
«O0pazoBanue 6onota», «IlepBuunas cykueccus», «BoccTaHoBieHue jeca mocie
noxapa», «IKocucrema 03epay», «ArpoueHos», «KpyroBopoT BEHIECTB U MOTOK
SHEPTrUH B arporieHo3e», «[Ipumepsr ypboskocuctem.

O6opynoBanue: repbapun pacTeHU, KOJUICKITMA HACEKOMBIX, Uydelia MITHIL |
3Bepeit, repOapuu KyJIbTYpPHBIX U TUKOPACTYIIUX PACTCHUM, aKBAPUYM KaK MOJIENb
KOCHCTEMBI.

IIpakTuyeckas padora «l3yuenue u onucanme ypO0IKOCUCTEMBDY.

JlaGopaTopnasi padora «M3ydyeHue pasHOOOpa3usi MEJIKHUX TMOYBEHHBIX
YICHUCTOHOTHX B Pa3HBIX SKOCUCTEMAX).

IKCKypcHusi «IKCKYpCUsl B THIMYHBIN OuOTEoIeHo3 (B ayOpaBy, OEpe3HSsK,
€IbHUK, Ha CYXOJ0JIbHBIN UM TTIOMMEHHBIN JIYT, 03€p0, OOJIOTO)».

IKCKYypcHsl «DKCKYpCUsi B arpod’KocHcTeMy (Ha MOJje WM B TEIIUYHOE
XO3AMCTBO)».

Tema 10. buocdepa — riiodanbHas 3xkocucTeMa

buochepa — obmemnanerapHass o0ojiouka 3eMIIH, TI€ CYIIECTBYET WIIH
CyILECTBOBAaJIA kKM3Hb. PazBuTHe npeacraBieHuil o ouochepe B Tpyaax J. 3rocca.



VYuenue B. U. Bepnaackoro o 6uochepe. O6mactu 6mochepsr u e€ coctan. Kupoe
BEIIeCTBO OHochepsl U ero PyHKIIHH.

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

3oHanbHOCTh Ouocdeprl. IlonsiTne o Omome. OCHOBHBIE OWOMBI CYIIIH:
TYyHJIpa, XBOMHBIE Jieca, CMEIIaHHbIE U MIMPOKOIUCTBEHHBIE Jieca, CTEIH, CABAHHBI,
MyCTBIHU, TPOMUYECKHUE JIeca, BRICOKOTOPhs. KiinMar, pacTuTenbHbIi U )KUBOTHBIH
MUp OMOMOB CYIIIH.

Crtpykrypa U QYHKIHS )KUBBIX CUCTEM, OIIEHKA UX PECYPCHOIO MOTEHIINANA U
onocdepHbIX PYHKIUI.

JlemoHcTpanuu

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

Tabmuubl u cxembl: «I'eocdepsl 3emnn», «KpyroBopoT azota B mpuUpone»,
«KpyroBopoT yriepona B mpupose», «KpyroBopoTr kuciaopojga B TPHUPOJIEL»,
«KpyroBopoT Boabl B mpupoae», «OcHOBHbIE OMOMBI cymmny, «Knumarndeckue
nosica 3emnu», «TyHapay, «Talra», «Cmemanubiii gec», «lIIupokoancTBEHHBIM
necy, «Crenby, «CaBanHay, «IlycTbiHsy, « Tponudeckuil gec.

O6opynoBaHue: repoapuu pacTEHUN pa3HbIX OMOMOB, KOJUICKIIUH KUBOTHBIX.

Tema 11. YestoBek u OKpyxka0OLIAS Cpeaa

DKOJIOTUYECKHE KPU3UChI M HMX MPUYMHBL. Bo3aeicTBHE YelOBEKa Ha
ouocdepy. 3arpssHeHne Bo3AymHOM cpenpl. OxpaHa Bo3ayxa. 3arps3HEHHE
BOJHOM cpeabl. OxpaHa BOAHBIX pecypcoB. Pazpymienume mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. 3MeHeHue KiuMara.

AHTpOIIOTEHHOE BO3/JCHCTBUE HA PACTUTENBHBIA M KUBOTHBIA MuUp. OxpaHa
pPaCTUTENLHOTO W >KMUBOTHOTO Mupa. OCHOBHBIE MPUHLMIBI OXPaHbl MPUPOJBIL.
Kpacasie xHuru. Oco0o oxpansembie npupoansie Ttepputopun (OOIIT).
boranudeckue caibl ¥ 300J10THYECKUE TTAPKHU.

OCHOBHBIC TPUHIUIIBI YCTOWYMBOTO PA3BUTHS YEJIOBEUECTBA U IPUPO/IBI.
PanvonanbHO€  MPUPOJONOJB30BAaHME M COXpAaHEHHE  OMOJIOTMYECKOTrO
pasHooOpasust 3emin. OOmMe 3aKOHOMEPHOCTH TJI00ABHBIX 3KOJOTHYCCKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCA U €T0 BEPOATHBIE TTOCIIEICTBUA.

Pa3Butre METOJIOB MOHUTOPUHTA pa3BUTHUS OMACHBIX TEXHOTEHHBIX
npouieccoB. CucmemHvle uUCCIe008aHus nepexooa K pecypcocoepezaroujei u
KOHKYPEHmMOCnocobHotl anepeemuke. buonozuueckoe pasnoobpasue u b6uopecypcuwi.
Hayuonanvnvlie ungopmayuonusvie cucmemvl, obecneuusaowue O00CMyn K
uHgopmayuu nO COCMOAHUIO OMOENbHLIX 6U008 U 9IKocucmem. (OcHOGbI



9Kopeadburumayuy dKocucmem U cnocobos 0O0pbOLL ¢ OUONOBPENHCOCHUAMU.
Pexoncmpykyus mopckux u HazemHvix 3KOCUCEM.

JleMoHCTpanun

Tabmuubl  w  cxembl:  «3arpsisHeHHEe  atMocepb»,  «3arpsi3HEHHE
ruapocdepbl», «3arpsizHeHue nouBb», «llapHukoBblii  3pdexkT», «Ocobo
OXpaHseMbIe MPUPOTHBIE TEPPUTOPUN», «MOJEIN YIPABIIEMOTO MUPAY.
O6opynoBanue: ¢otorpaguu OXpaHSEMbIX PACTEHHWH M >KUBOTHBIX KpacHoii
kHuru Poccutickoit @enepanuu, KpacHol KHUTH pervoHa.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 11O
BUOJIOTYHU HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yJibTaTaM OCBOCHHS
OOy4YalOIIMMHUCS TPOrpaMM CpeIHEro o0Iero o0pa3oBaHUsl: JUYHOCTHBIE,
METAIPEAMETHBIE U MTPEIMETHBIE.

B cTpykType NTHYHOCTHBIX PE3yJbTaTOB OCBOCHUS MPOTPAMMBI 10 OMOJIOTHU
BBIJICJICHBI CIIEAYIOIINE COCTABJISIONINE: OCO3HAHUE OOYYAIOIIMMUCS POCCUHCKOMN
IpaXXJ1aHCKOM MJIECHTUYHOCTU — FTOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIIbHOCTH
U CaMOONpEACNCHUIO0, Haluuyue Mmomusayuu K OOy4YEHUIO  OHOJIOTUH,
yeneHanpasienHoe pazsumue BHYTPEHHHMX YOEXKIEHUM JMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH MU MCTOPUYECKUX TPAAMIUN pa3BUTUS OUOJOTUYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIIUXCS PYKOBOJICTBOBATHCS B CBOEH
JESATENbHOCTH LIEHHOCTHO-CMBICJIOBBIMU  YCTAHOBKAMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  00pa3OBaHUs, Haauuyue  NPABOCO3HAHUS  SKOJIOTHYECKOU
KYJBTYPbI, CHOCOOHOCMU CMAsUmb eI U CTPOUTH KU3HEHHBIE TUTAHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS MPOTPAMMBI 110 OMOJIOTUU JOCTUTAIOTCS
B CIMHCTBE Y4YEOHOW M BOCIUTATEIBHOM JEATEIBHOCTM B COOTBETCTBHM C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUOKYJIbTYPHBIMUA, HCTOPUUYECKUMU U JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHSATHIMUA B OOIIECTBE MpaBUIaMU M HOpMaMu
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIecCaM CaMOIIO3HAHUS, CAMOBOCIUTAHUS U
CaMOpAa3BUTHUSA, Pa3BUTHUS BHYTPEHHEW TMO3WMLMUM JIMYHOCTH, MATPUOTU3MA U
YBAXKEHHUS K 3aKOHY W IIPABOMOPSAKY, YEIIOBEKY TPYJa U CTApLIEMY ITOKOJICHUIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHONIICHUS K KYJbTYPHOMY HACIEIUIO U
TPpaAULKSAM MHOTOHAILMOHAIBLHOTO Hapona Poccuiickon dPenepauuu, Opupoue u
OKPYKAIOIIEN CPELE.

JIn4HOCTHBIE pE3yJNbTaThl OCBOCHHS yueOHOro mpeamera «buonorus»
JIOJDKHBI OTPaXkaTh TOTOBHOCTh M CITIOCOOHOCTH OOYYArOIINXCSI PYKOBOACTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIUEH JUYHOCTH, CUCTEMOM I[€HHOCTHBIX
OpUCHTAIlMW, TO3WTUBHBIX BHYTPEHHHUX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIeCTBa, pacHIMpPEHUE >KU3HEHHOTO
ONBITA U OIbBITA JIEITEIBHOCTH B MPOLECCE PEATU3alUA OCHOBHBIX HAIPaBJICHUHN
BOCHUTATEILHON AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpa:KaaHCcKOro BOCIIATAHUS:

c(hOpPMHUPOBAHHOCTH IPAXKIAHCKON MO3ULIMK 00YYAIOIIErocsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUIMCKOTO OOIIECTRA;

OCO3HAHHE CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOSI3aHHOCTEH, YBaKCHHE
3aKOHA U PaBOMNOPSIAKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIbHOCTA TMpPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEUICHUU YYEOHBIX W IMO3HABATEJbHBIX 3aJ1ay, BHIITOJTHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEACNATh COOCTBEHHYIO IMO3UIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE YYUTHIBATh B CBOMX JEUCTBHIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aUMO/ICUCTBUS JIIOJICH C Pa3HBIMU YOCKICHUAMU, KYJIbTYPHBIMUA LIEHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOIO BBIIIOJHEHHUS
y4eOHBbIX, TO3HABaTEIbHBIX M UCCJIENOBATENbCKUX 3a7a4, YBAKUTEIHLHOTO
OTHOIIICHHS K MHEHHUIO OIIMOHEHTOB IMpU OOCYXJIEHUH CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTApHON U BOJIOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXXJaHCKON WUJICHTUYHOCTH,
NaTpuoOTU3Ma, YBaXKEHHS K CBOEMY HApOJay, YYBCTBa OTBETCTBEHHOCTH IEpe]l
PonuHoM, ropmoctm 3a CBOM Kpad, CBOKO PoauHy, CBOM S3BIK U KYJIBTYPY,
MPOIILIOE U HACTOSAIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJHOMY HACJIEAUIO U MAMSATHUKAM IPHUPOJIBI,
TOoCTHXeHUsIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuTHE OWOJOTHMH, TOHMMAaHUS 3HAYEHHUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO 00IIeCTBa;

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

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE IYXOBHBIX IECHHOCTEW POCCUICKOTO HAPOJa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIlMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUECHTHUPYACH HA MOPAIHLHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMYMBOTO Oy ayIIero;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJIUTEIISAM, CO3JJaHUI0 CEMbH HAa OCHOBE
OCO3HAHHOI'O0 TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUHM C
TpaauuusMHu HaposoB Poccuu;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKJIIOYAs 3CTETUKY ObITa, HAy4YHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIIICHUH;

MOHMMAHUE SMOIMOHATBHOTO BO3/ICHCTBHUSI )KMBOM IPUPOJIBI U €€ IIEHHOCTH;



TOTOBHOCTh K CaMOBBIPQKEHHIO B Pa3HBIX BHJIaX HMCKYCCTBA, CTpEMJICHHE
IPOSIBIISITH Ka4eCTBa TBOPUECKOM JINYHOCTH;

5) ¢u3nyeckoro BocHUTAHUS, (POPMHPOBAHUS KYJIbTYPHI 310POBbS H
IMOIUOHAIBHOTO 0J1ArONOTyYHs:

NOHMMAaHUE W peaju3alus 3J0pOBOTO W 0e30MacHOro oOpasza KU3HU
(3m0poBOE  TUTaHWE, COOJIFOJICHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
cOamaHCHUPOBAaHHBIA PEXUM 3aHATHH W OTAbIXa, peryispHas ¢uznyeckas
aKTUBHOCTb), O€pEekKHOr0, OTBETCTBEHHOI'O W KOMIIETEHTHOTO OTHOIICHHUS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3JI0POBBIO;

MOHUMAHUE WEHHOCTH TPAaBWJI HHIWBUAYAIbHOTO M  KOJUJIEKTUBHOTO
0€30MacHOro MOBEICHUS B CUTYallUsAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAHUE TOCJIEACTBUNA U HEMPUATHS BPEIHBIX MPUBBIYCK (YHOTpeOICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

6) Tpy10BOI0 BOCIIMTAHMSI:

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

TOTOBHOCTh K AKTUBHOW JEATEIHbHOCTH TEXHOJOTUYECKOW W COLMAIBHOU
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSATEIBHO
BBITIOJIHATH TaKyIO I€SITEIIbHOCTD;

UHTEpEC K pa3inyHbIM cdepaM MpodhecCHoHATbHON e TeNIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud H  pealn30BbIBATH
COOCTBEHHBIC KHU3HEHHBIC TUTAHBI;

TOTOBHOCTh M CIHOCOOHOCTh K O0Opa3oBaHHI0O W C€aMOOOpa30BaHMUIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3K0J10TrM4eCKOr0 BOCIIUTAHUS:

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

NOBBIIICHHE YPOBHS SKOJOTMYECKOM KYJIbTYphl: TNPUOOPETEHUE OIbITa
IUIAHUPOBAHMUS TOCTYNKOB M OIEHKM WX BO3MOXKHBIX TIIOCJIEICTBUN ISt
OKPYKAIOIIEN CPELBI;

OCO3HAaHHME TJI00aTBHOrO XapakTepa SKOJIOTMYECKHX MpoOJeM M IMyTed HuX
pEIICHNUS;

CIIOCOOHOCTh HCIIOJIb30BaTh MpUOOpETaeMble TPH HU3YYCHUU OHOJIOTHH
3HaHWST W YMEHUS TPU PEIICHUH TPOoOJeM, CBS3aHHBIX C PalMOHAIBHBIM
NPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HaIpaBJEHHBIX HA COXpPaHEHUE PABHOBECHS B HKOCHUCTEMAX, OXpaHy BHUIOB,
aKocucTeM, orochepsr);

AKTUBHOE HENPUATHE JCUCTBUM, NPUHOCAIIMX BPEH  OKPYXKAOUIEH
IPUPOJIHON cpefie, YMEHHE MPOTHO3UPOBATH HEOJIArONPHUATHBIE HKOJIOTHYECKUE
MOCJIE/ICTBUS PEANPUHUMAEMBIX ACHUCTBUIN U PEIOTBPAIAT UX;



HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOTO MBIIUIEHUS, YIKOJIOTUUECKON KYJIbTYPHI,
OIbITa NEeATENbHOCTH HKOJIOTMYECKOM HaIpPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBATbCSI MU B TO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAJIBHOU
MIPAKTUKE, TOTOBHOCTH K YYACTHIO B IPAKTUUECKOMN NIESITEIBHOCTH SKOJIOTHYECKON
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(OpPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU M OOIIECTBEHHOM MPAKTHKW, OCHOBAHHOI'O Ha JIMAJIOTE
KYJbTYp, CHOCOOCTBYIOLIET0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM W YUTATEIbCKOW KYJIbTYpbhl KaK CPEACTBa
B3aMMO/ICHCTBUS MEXKTY JIFOJbMU U TIO3HAHUSI MUDA;

NMOHMMaHUE creruduKkd OWOJIOTMM KaK HayKd, OCO3HaHus €€ poiu B
bopMHpPOBaHUN PAIMOHATIBFHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBieHuss 00 OKpyKaroleM MHpPE Kak O €AMHCTBE MPHUPOJIbI, YeIOBEKa U
oOIIecTBa, B MMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHUHU HpodsieM
COXpaHEHUs! TPUPOAHOTO PABHOBECHS;

yOEXKIEHHOCTh B 3HAYMMOCTH OMOJIOTUU JJII COBPEMEHHOW LMBHIIMA3AIUU:
oOecrieyeHus: HOBOTO YPOBHS PAa3BUTHSA MEAMIIMHBI, CO3/aHHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX pelIaTh  PECYpCHbIE  MPOOJEMBI  Pa3BUTHS
YEJI0BEUECTBA, MMOMCKA MyTEeM BBIXOAA U3 II100AJBHBIX HKOJIOTHYECKUX MPoOJIeM U
oOecrieyeHusi Mmepexoja K  YCTOMUYMBOMY  Pa3BUTHIO,  PAlMOHAIBHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECypcoB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIIIIEHUs OOIIEeH KYyJbTYpbl, €CTECTBEHHO-HAay4YHOU TI'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJTIbHOM TPaMOTHOCTH OOydarommxcs, GopMHpyeMOi
IPY U3y4YCHUH OMOJIOTHH,

MOHMMAHHUE CYIIHOCTU METOJOB IMO3HAHUS, UCTOJb3YEMbIX B €CTECTBEHHBIX
HAyKax, CIOCOOHOCTH WCIIOJNIb30BaTh IOJy4yaeMble 3HAHUS [UJIs aHalu3a |
OOBSCHEHHUS SIBIICHUN OKPYXKAIOIIEro MUpa U MPOUCXOIAIIMX B HEM H3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIC 3aKJIIOUEHHMS Ha OCHOBE HAy4yHbIX (DaKTOB U
MMEIOIIUXCS JAHHBIX C [IEJIbIO MOTYYEHHUS JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHMS IS
pelieHus Ipo0sIeM B peabHbIX JKU3HCHHBIX CUTYaIUsX;

OCO3HAaHHUE LEHHOCTH HAYYHOM JAESATEIbHOCTH, T'OTOBHOCTH OCYIIECTBISATH
MPOEKTHYIO U UCCIEA0BATENBCKYIO AESITEIbHOCTh MHIUBUAYAIBHO U B TPYIIIE;

TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IOJYYCHHUIO HOBBIX 3HAHWUW MO OWOJIOTHU B
COOTBETCTBHHM C KU3HEHHBIMH MOTPEOHOCTIMHU.



METANIPEIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe pe3yiabTaThl OCBOCHHS ydeOHOTO mpeameTa «bruomorus
BKJIFOYAIOT: 3HAYMMbIC JIT (OPMHPOBAHUS MHUPOBO33PEHUS O0yUYAIOIIMXCS
MEXIUCIUTUTMHAPHBIE (MEXKIPEIMETHBIE) OOIICHAYYHBIE MOHATHUSA, OTpPaXKaroIIne
IEJIOCTHOCTh HAy4yHOM KapTHHBI MHUpa U CHEeUU(PUKY METOJO0B TMO3HAHUS,
UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (BEILIECTBO, SHEPTHUs, SABJICHUE, MPOIECC,
CUCTE€Ma, HayYHbIH (DaKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
UCccleloBaHMe,  HAONIOJIEHHE,  M3MEpPEHUEe,  OSKCIEPUMEHT U JIpyrue);
yHUBEpCalbHble Y4eOHbIC JeWcTBUS (TO3HABATENbHbIE, KOMMYHUKATUBHbIC,

peryJsiTUBHbBIC), o0ecreunBaroIIme dbopmupoBaHue byHKIIMOHATBHON
TPAaMOTHOCTH W  COIMAJIBHOM KOMIIETEHIIMA OOYYalOIUXCs; CIIOCOOHOCTH
oOyJaronmxcs UCIIOJIb30BAaTh OCBOCHHBIE MEXAUCITUTUTMHAPHEIE,

MHUPOBO33pPEHUYECKHE 3HAHUS W  YHUBEpCAIbHbIE Yy4eOHbIE JCHCTBHS B
MMO3HABATEILHON 1 COIMAIbHON MPaKTHKE.

B pesynbrare wW3ydeHus OHOJIOTMM Ha YpPOBHE CPEIHEr0 OOIIEro
oOpazoBaHus y oOydaromerocss OyayT cpOpMUPOBaHbI IO3HABATEIbHBIC
YHUBEpCaIbHBIC YUeOHbBIC JCHCTBUS, KOMMYHHUKATHBHBIC YHUBEPCATbHBIC YICOHBIC
JNEUCTBUS, PETyJATHBHBIC YHUBEPCAIbHBIC Yy4YeOHBIE JEHWCTBHUS, COBMECTHAas
TSI TCILHOCTD.

MeTtanpenMeTHbIe Pe3yJbTaThl OCBOCHHS IMPOTPAMMBI CPEIHErO OOIIero
00pa30BaHus JOJKHBI OTPaXKaTh:

OBaaaenne YHHBEpPCATbHBIMH Y4eOHbIMHU MO3HABATEIbLHBIMH
NEUCTBUSMM:

1) 6a30BbI€e JJOrHYECKHE TeiiCTBHA:

CaMOCTOATENLHO  (OopMyIMpOBaTH W aKTyaJIM3UpOBaTh  MpodJemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

HCIIOJB30BaTh TPU OCBOCHHMHM 3HAHUM MPUEMBI JIOTHYECKOTO MBIIIJICHUS
(amanm3a, cMHTE3a, CpPaBHECHMS, KiacCu(dHUKamuu, 0000IICHUS ), PAaCKPBIBATh CMBICIT
OMOJIOTUYECKUX TOHATHH (BBIICIATh UX XapaKTEPHbBIEC MPU3HAKH, YCTAaHABIIMBATH
CBSI3H C IPYTUMH TTOHATHSIMH);

OTPENCIATh 1ETU JeATEIBHOCTH, 3ajaBas TapaMeTpbl W KPUTCPUH UX
JOCTHIKEHUSI, COOTHOCUTD PE3YJIBTATHI ACATEIBHOCTH C TTIOCTABICHHBIMHU LIEIISIMU;

HCIIOJIb30BaTh OMOJIOTHYCCKHIE TOHATHUS JUI 0OBSICHEHUS (PAKTOB M SIBJICHHUM
KUBOU MPUPOIBI;

CTPOUTH JIOTMYECKHWE PACCYXXJeHHS (MHIAYKTUBHBIC, JICIYKTHUBHBIE, IO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W TPOTHUBOPEYMS] B PacCMATPUBAEMBIX
SBJICHUSIX, (DOPMYJIUPOBATH BBIBOJIBI M 3AKITIOUCHUS;

MPUMEHSTH CXEMHO-MOJICIbLHEIC CpencTBa TUIST MIPEICTABIICHUS
CYILIECTBEHHBIX CBSI3€H M OTHOIICHUH B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTaX, a



TAaK)K€  NPOTUBOPEYMI  Pa3HOIO0  pOJAA,  BBIABICHHBIX B Pa3IMYHBIX
UH(GOPMAILIMOHHBIX UCTOUYHUKAX;

pa3palaThiBaTh IUIaH PEIICHUsS MPOOJIEMBbI C YYETOM aHalu3a UMEIOIIUXCS
MaTepUAJIbHBIX 1 HEMATEPUAJIIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B IESTEIILHOCTD, OLICHUBATh COOTBETCTBHUE PE3YJIbTAaTOB
LM, OLIEHUBATh PUCKH MOCIEACTBUM JAESITEIBHOCTH;

KOOPAMHUPOBATh W  BBINOJMHATH pabOTy B  YCJIOBHUAX  PEaIbHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOI'O B3aUMOJECHCTBYS;

pa3BUBaTh KPEaTUBHOE MBIIIICHUE NPU PELIEHUH )KU3HEHHBIX IPOOJIEM.

2) 6a30BbIe HCCIeN0BATEIbCKHE TeHCTBUS:

BJIAJ€Th HABBIKAMH y4E€OHO-HCCIIE0OBATENBCKOM U MMPOEKTHOM JESITENbHOCTH,
HaBBIKAMHM  pa3peuieHusi MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEIBHOMY ITIOMCKY METOJ0B PEUICHUS IPAKTUYECKUX 3a7a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB ITO3HAHUS;

UCIIOJIB30BaTh PAa3JIMYHbIE BUJIBI JACSATEIBHOCTH IO MOJYYEHUIO HOBOIO
3HAHMS, €r0 HWHTEpPHpPETALMH, MNPeoOpa3OoBaHUI0 U NPUMEHEHHIO B YYEOHBIX
CUTYalLUsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX U COLMATIBHBIX IPOEKTOB;

dbopMHpOBaTh HAYYHBIA TUI MBIILJICHUS, BIaJ€Th HAYYHOW TEPMUHOJIOTHEH,
KJIFOUEBBIMHU MTOHATUSAMU U METOJIAMY;

CTaBUTh M (HOpMyIUpOBaTh COOCTBEHHbIE 3aJaud B 00pa30BaTEIbHOU
NEeSATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

BBIIBIIATh [IPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ pEIIEHUs, HaXOAUThb APTYMEHTHI IS JI0Ka3aTelIbCTBA
CBOMX YTBEP>KJICHHI, 3a/1aBaTh apaMeTPbl U KPUTEPUHN PELLICHHUS;

aHANM3UPOBaTh TIOJIyUEHHbIE B XOJE PpEIICHUs 3aJayd  pe3yJIbTaThl,
KPUTUYECKU OLIEHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

OCYUIIECTBJISATh LEJIECHANPABICHHBIA MMOUCK TEPEHOCa CPEACTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPEY;

YMETh NEPEHOCHUTh 3HAHUS B IO3HABATEIBHYI0 U NPAKTUYECKYIO 00J1lacTu
KU3HEIEATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE WJEH, MpeIjiaratb OpUTHHAIbHBIE MOJIXOJbl U pELICHUS,
CTaBUTb NMPOOJIEMBI U 331a4H, TOMYCKAIOIINE AlbTEPHATUBHbBIC PELICHMUSL.

3) paborta ¢ uHpopManue:

OpPUEHTHPOBATHCS B PA3TUYHBIX HCTOYHUKAX MH(OpMAIMK (TEKCTe y4eOHOTO
nocoOusi, HAyYHO-TIOMYJIAPHOM JUTEparype, OHOJOTHYECKHX CIOBapsAX U
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHbIX, B VIHTepHeTe), aHAJIM3UPOBATh



WH(OPMAITUIO PA3TMYHBIX BUJOB U (HOPM TIPEACTABICHHSI, KPUTUUECKH OI[CHUBATH
e€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

(GbOpMyIMpPOBATh 3alPOCHl U MPUMEHATH PA3JTMYHBIE METOJbI MPU TIOUCKE H
otbope Ouosorudeckor mHMOpPMaIMKM, HEOOXOUMOM Il BBIIOJHEHUSI yU4eOHBIX
3ajiay;

npUOOpeTaTh OIBIT KCHOJIB30BaHUS HH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBATh KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHUS
ouonornyeckor uHbopmalu (cxeMbl, rpaduKy, TUarpaMmbl, TAOJIUIIbI, PUCYHKH
" Jpyroe);

UCTIONB30BaTh HAY4YHBIA S3BIK B KayecTBE CpeACTBa mpu paboTe ¢
Ouonornyecko MHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTU4YeCKUe 3HaKU W CHUMBOJIBI, (HOpPMYJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CpE/ICTBA
HaTJISTHOCTH;

BIAJCTh  HABBIKAMH  PAcTO3HABaHWS W 3aATHl  WHOOpMAaIUH,
nH(OPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH.

OByaieHUe YHMBEPCAJIbLHBIMH KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1) o0mmennme:

OCYIICCTBJIATH KOMMYHHUKAIIMH BO BceX chepax KM3HU, aKTUBHO y4aCTBOBATH
B JIMAJIOTE WJIM JMCKYCCHUU TIO CYIIECTBY OOCYKIaemMoil TeMbl (yMEHUE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEILHO BBITIOJHEHHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIIMNA JAPYTHX y4aCTHUKOB
JMasora Wik JUCKYCCUN);

pacrmo3HaBaTh HeBepOalbHBIE CpPEACTBA OOIIEHHS, TOHMMATh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, TMPEINOCHIIOK BO3HHUKHOBEHUS KOH(JIMKTHBIX CHUTYaIlWH,
YMETh CMSTYATh KOH(JIMKTHI U BECTH IEPETOBOPHI;

BJIQJICTh PA3IMYHBIMH CIOCOOaMM OOINEHWS W B3aUMOJICHCTBUS, MMOHMMAThH
HAMEPEHUs IPYTUX JIIOJIeH, IPOSBIIATh YBAKUTEIBHOE OTHOIICHHE K COOECETHUKY
U B KOPPEKTHOU Gopme hopMyIupoBaTh CBOM BO3PAKEHMUS;

pa3BEPHYTO W JIOTUYHO HM3JIaraTh CBOIO TOYKY 3pPEHUS C HMCIOJb30BaHUEM
SI3BIKOBBIX CPEJICTB.

2) cCOBMeCTHAas 1eSITeJIbHOCTh:

MOHUMAaTh M MCIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHAMBUAYaIbHOU
paboThI U pelIeHUU OMOJIOTHYECKON MPOOIIEMbI, 000CHOBBIBATH HEOOXOMMOCTD
MPUMEHEHUS TPYNTIOBBIX (DOPM B3aMMOJICHCTBUS NP PEIICHUN YIeOHOH 3a1a9H;

BBEIOMPATh TEMATHKy M METOJbl COBMECTHBIX NEUCTBHM C yd4&€TOM OOIUX
MHTEPECOB M BO3MOKHOCTEHN Ka)KI0ro YjieHa KOJUIEKTHBA,;



IIPUHAMATh LEIM  COBMECTHOM  JEATEIBbHOCTH, OpPraHW30BBIBATH U
KOOPJIUHUPOBATh ACHUCTBUA NO €€ ITOCTHKEHUIO: COCTABIISITH IUIAH JCUCTBUM,
pacnpenensaTh poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYKIAaTh pe3YJIbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KayeCTBO CBOETO BKJIAJAa M KAXKIOTO Y4YaCTHHKA KOMAaHIBI B
OOIIMIA pe3yNbTaT MO pa3padOTaHHBIM KPUTEPHSIM;

Ipe/uiaratb HOBBIE IIPOEKTHI, OLEHWBAaTh HUIEU C TO3ULHAA HOBU3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh IIO3UTHUBHOE CTPATErMYECKOE IIOBEIACHUE B PA3IMYHBIX
CUTYaLUsIX, IPOSBISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh HMHUIIMATUBHBIM.

OBJaeHre YHUBEPCAIbHBIMH PeryJSTUBHBIMHU ACHCTBUSAMM:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS U1 BBIABICHUS MpOOJIEM M HX
pELICHUs B AKU3HEHHBIX U YU€OHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIE
YCTAHOBKM B CBOMX JACHCTBHSX M MOCTYIKAax IO OTHOLICHWIO K JKMBOM IPUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAOIINX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH ITO3HABATEIBHYIO JIEATEIIBHOCTD, BBIABIATH
po0JIeMBbl, CTaBUTh U (HOpPMYyIHUpPOBATH COOCTBEHHBIC 3a7a4i B 00pa30BaTEIbHOMN
JEATEIIbHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENIHO COCTABJISITh IUJIaH pEIIeHHs NpodsiieMbl € YYETOM
UMEIOIITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M IIPEATIOUTCHHIA;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsTh paMKH y4eOHOTO MPeIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JienaThb OCO3HaHHBIM BbIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTH
34 pEILICHHUE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

coco0CTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHUIO HIMPOKOM JpyAMLIMU B
pa3HbIX O00JACTSIX 3HAHWM, MOCTOSHHO TNOBBIIATH CBOM OOpa30BaTEIbHBIM U
KyJIbTYPHBII YPOBEHB.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHBBI B JESATEIBHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJILTATOB LEISAM;

BJIAJE€Th  HABBIKAMM  IIO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEPIIAEMBIX JEUCTBUM M MBICIUTEIBHBIX IPOLECCOB, HMX pPE3ylbTaTOB H
OCHOBaHUi, UCMOJIb30BaTh MPUEMBI peduieKCHH IJsi OIEHKH CUTyalluu, BBIOOpA
BEPHOI'O PEILICHHUS;

YMETb OLICHUBATh PUCKU M CBOEBPEMEHHO NPUHUMATH PEIICHUSA MO HX
CHU)KCHMUIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JPYIMX INPU AaHAIU3€ pPe3yJbTaTOB
NEATEIbHOCTH;

3) npuHsTHE celOsl ¥ APYTUX:

IPUHUMATH ce0sl, TOHUMas CBOM HEIOCTATKH U JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBHl APYI'MX IIPH AHAIN3E pe3yJIbTaTOB
NEATEIBHOCTH;

IPU3HABATh CBOE MPABO U MPABO APYTUX HA OIINOKHU;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

ITPEAMETHBIE PE3YJ/IBTATDBI

[IpeameTHble pE3yNbTaThl OCBOCHMSI COJEP)KaHUS Y4YEOHOro TMpeameTa
«buonorus» Ha yrIyOJIEHHOM YpPOBHE OpPHUEHTHUPOBaHbI Ha oOecledYeHue
npopunpHOro  oOyueHus:  oOydaronuxcss — Ouojmoruv. OHHM  BKJIIOYAIOT:
cnenuuyeckue st OMOJIOTMH HaYyYHBIC 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUH TTO
OCBOCHMIO, UHTEPIPETAIIMN U TIPEOOPA30BAHUIO 3HAHUM, BUJBI JEATEILHOCTH IO
MOJTYYEHHUIO HOBBIX 3HAHUW W UX MPUMEHEHHUIO B PA3JIMYHBIX YUY€OHBIX, a TAKXKE B
peanbHbIX KU3HEHHBIX cuTyanusax. [IpenMeTHbie pe3ynbTaThl MPEACTABICHBI MO
rojam U3y4eHus.

[IpenMeTHBIC pe3ynbTaThl OCBOCHUs ydeOHOro mpeamera «buonorus» B 10
Kjlacce NOJKHBI OTPAXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECT€ U POJIM OUOJIOTUU B CHUCTEME
€CTEeCTBEHHBIX HayK, B ()OPMUPOBAHUU €CTECTBEHHO-HAYYHOM KapTUHBI MUpa, B
MO3HAHWM  3aKOHOB  TPHUPOABI U  pEHIeHMH TpoOJieM  palMoOHAIBLHOTO
MIPUPOOTIOIH30BaHUS, O BKJIAJIE POCCHUICKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE
OMOJIOTHH;

BJIAJCHUE CHUCTEMOM OHOJIOTMYECKUX 3HAHUW, KOTOpas  BKJIKOYAET:
OCHOBOTIOJIaralIre ONOJIOTUYECKUE TEPMUHBI W TOHATHS (KU3HB, KIIETKa,
OpraHu3M, MeTaboIu3M, TOMEOCTa3, CaMOPETYJISIUS, CaMOBOCIIPOU3BEICHUE,
HACJIEICTBEHHOCTh, M3MEHUYMBOCTh, POCT U Pa3BUTHE), OMOJIOTHYECKHUE TEOPUHU
(xnetounast Teopus T. llIBanna, M. Illneiinena, P. BupxoBa, XxpoMocoMHas TeOpHsl
HacnenctBeHHocTH T. Moprana), yuenus (H. W. BaBumoBa — o meHTpax
MHOrooOpa3usi M  TNPOUCXOXKJICHUS  KYJIbTYpPHBIX  pPAacTeHUM),  3aKOHBI
(emnHOOOpa3wsi MOTOMKOB TEPBOTO TOKOJIEHHUS, PACIICIICHUS, YUCTOTHI TaMer,
HE3aBUCUMOTO HacieaoBaHus [. MeHnaensa, TOMOJOTHYECKUX pAJIOB B
HacJIeACTBEHHON WU3MEHUYUBOCTH H. . Basuiosa), MIPUHLIUATIBI
(KOMILJIEMEHTapHOCTH );

BJIaJICHUE OCHOBHBIMHU METOJIaMH HAy4YHOTO IO3HAHUS, HCIOJIb3yEeMbIX B
OMOJIOTMYECKUX UCCIEAOBAHUSX KHUBBIX OOBEKTOB (OMHCaHUE, HU3MEPEHHUE,
HaOIIOICHNE, SKCTICPUMEHT);



YMEHHE BBIACIATH CYLUIECTBEHHBIC MPU3HAKU: BUPYCOB, KJIETOK MPOKApUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM UHCIE
OaxTepuit, rpuOOB, pacTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPIaHOB U CUCTEM
OpPraHOB pAaCTEHUl, JXUBOTHBIX, YEJOBEKAa, IPOLECCOB KU3HEAEATEIbHOCTH,
IPOTEKAIOIIMX B OpraHU3Max PACTEHUH, KUBOTHBIX U YEJIOBEKAa, OMOIOIMUECKHUX
IPOIIECCOB: OOMEHA BEHIECTB (METa0OIU3M), MPEBPAILCHUSI YHEPTHH, OPOKECHUS,
aBTOTPO(PHOTO U reTepoTPOPHOro TUIOB MUTAHUS, GOTOCHHTE3a U XEMOCUHTE3a,
MUTO3a, M€H03a, raMeTorenes3a, SMOpUOTreHe3a, MOCTIMOPHOHAIBHOIO Pa3BUTHS,
pPa3MHOXKEHHUS,  HMHJIMBUIYaJBbHOTO  Pa3BUTUS  OpraHu3Ma  (OHTOreHe3a),
B3aMMOJIEHCTBUS T€HOB, F€TEPO3UCa, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTAaHABIMBATh B3aMMOCBSI3M MEXIY OPTraHOMJAMHU KIETKH M HUX
(GYHKIUSAMH, CTPOCHHMEM KJIETOK pAa3HBIX TKaHEH M WX (QYHKIUAMH, MEXITY
OpraHaMd U CHCTEMaMU OpraHOB Yy pPAacTEHMM, >KMBOTHBIX M 4YEJIOBEKa U UX
(GYHKIUSAMH, MEXAY CHUCTEMaMH OPraHoB M MX (QYHKIMIMH, MEXIy >Tanamu
oOMeHa BEIIEeCTB, dTallaMU KJIETOYHOTO IUKJIA W KU3HEHHBIX I[IUKJIOB OPTaHU3MOB,
TanamMu 3MOpPUOHAIBHOIO PAa3BUTHs, T€HOTHUIOM U (EHOTHIOM, (DEHOTHUIIOM H
(dbakTopamu cpenbl OOUTaHUS;

YMEHHE BBISBIATH OTJIMYHUTENbHbIE NMPU3HAKU JKUBBIX CHUCTEM, B TOM UHUCIE
pacTeHui, )KUBOTHBIX U YEJIOBEKa;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIINE AapTyMEHThI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJIsl TOKA3aTENbCTBA POACTBA OPraHU3MOB Pa3HBIX
CUCTEMaTUYECKUX TPy,

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

YMEHUE BBINOJIHATh J1TA0OPATOPHBIE M MpPaKTUYECKHUe padOThl, COOIMHOIATH
npaBuia npu paboTe ¢ ydeOHBIM U Ja00paTOPHBIM 000PYI0BAaHUEM;

YMEHHE BBIIBUraTh TUIOTE3bl, MPOBEPATh HX SKCIEPUMEHTAIBLHBIMU
cpencTBamMu, (GoOpMyIupys Ledb HCCICIOBAHMS, aHAJU3UPOBATH IMOJYYCHHBIC
PE3YNIbTaThI U JeNaTh BBIBOJIBL;

YMEHHE Yy4acTBOBaTh B y4e€OHO-HMCCIIEIOBATEIILCKOM paboTe 1Mo OHoJIOruw,
HKOJIOTUM U METUIIMHE, NMPOBOJMMON Ha 0a3ze IIKOJbHBIX HAYYHBIX OOIIECTB, U
nyOJIMYHO  TPEICTaBIATh  MOJYYEHHBIE  PEe3yNbTaThl Ha  YYEHHUYECKHX
KOH(epeHusX;

YMEHHME OLICHUBATh JTUUYECKHUE AaCMEeKTbl COBPEMEHHBIX HCCIEIOBaHUI B
obmactu  Ouonorud W MEAWIMHBI  (KJIOHMPOBaHHE,  HMCKYCCTBEHHOE
OIJIOJJOTBOPEHHE, HANPABIEHHOE W3MEHEHHE T'€HOMa M CO3JaHHe TPAHCTEHHBIX
OpraHUu3MOB);



YMEHHE OCYIIECTBISATh OCO3HAHHBIM BBIOOp Oyaymieil mpodeccuoHambHON
JESITEIBHOCTH B 00JIaCTH OMOJIOTUH, MEAMIIUHBI, OMOTEXHOJIOTHH, BETEpUHAPUH,
CEJIbCKOTO XO3SIMCTBA, MUILEBOM MPOMBIIIEHHOCTH, YIIyOasTh MO3HAaBATEIbHBIN
WHTEpEC, HAIIPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOLIEH npodeccuu 1
MPOJOJDKEHNE  OMOJOTMYECKOro oOpa3oBaHMs B OpraHU3alMsIX  CPEIHETro
po(eCCHOHATEHOTO U BHICIIETO 00Opa30BaHUAI.

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

cOPMHPOBAHHOCTh 3HAHUW O MECT€ W pPOJM OHOJIOTMM B CHCTEME
€CTECTBEHHBIX HAayK, B (DOPMHUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAyYHOU
KapTUHBI MHpa, B IMO3HAHWHM 3aKOHOB TPHUPOABI M PEIICHUH SKOJOTHYCCKUX
npoOJeM 4YeloBEeuecTBa, a TakKKe B PEUIEHUU BOIPOCOB PALMOHAIBHOIO
MPUPOOIOIH30BaHUs, U B (HOPMUPOBAHUM IIEHHOCTHOTO OTHOILIECHUS K MPHUPOJIE,
OOIIECTBY, YEJIOBEKY, O BKJIAJE POCCHUICKUX M 3apyOekKHBIX yUEHBIX-OMOJIOrOB B
pa3BUTHE OUOJIOTHUH;

YMEHUE BIAJETh CUCTEMOM OHMOJOTMYECKHX 3HAHUW, KOTOpas BKIIOYAET
ONpENENCHUs] M TOHMMAHHE CYIIHOCTA OCHOBOIIOJAralmIIuX OHOJOTHYECKUX
TEPMUHOB M TOHATHM (BHI, 3KOCUCTeMa, Ouocdepa), OHOIOTHUYECKHUE TEOPUU
(aBomonionHas teopust Y. JlapBuHa, CHHTETUYECKAs TEOPHs DBOJIOIMH), YUCHHUS
(A. H. CeBepiioBa — 0 myTsx U HamnpasieHusx 3Boitouun, B.M. Bepuaackoro — o
ounocdepe), 3akoHbl (reHerudeckoro paBHoBecust [[x. Xapau u B. BaiinOepra,
3apoabiieBoro cxojacrea K. M. bopa), mpaBuna (munumyma HO. Jlubuxa,
HKOJIOTHYECKON MHpaMUJIbl DHEpPruM), rumnoressl (rumoresa «mupa PHK» V.
['un6epra);

yMEHUE  BJaJE€Th  OCHOBHBIMM  METOJAaMU  HAyYHOTO  IO3HAHUA,
UCIOJIb3yEMbIMH B OMOJIOTUYECKUX MCCIIEI0BAHUAX KUBBIX OOBEKTOB U IKOCUCTEM
(ommcanue, U3MEpeHue, HaOMIOJEHHUE, DKCIEPUMEHT), CIIOCOOaMHU BBHISBIICHHS M
OIICHKH aHTPOIIOTCHHBIX NM3MEHEHU B IPUPO/IE;

YMEHUE BBIIEHATh CYIIECTBEHHbIE NPHU3HAKU: BHJIOB, OHMOTEOLEHO30B,
PKOCUCTEM U Ouocdepbl, CTaOUIU3UPYIOIIETO, JBUXKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOT'O ot0opa, aJIIONaTPUYECKOIro u CUMITIaTPUYECKOTO
BUI000pA30BaHus, BIUSHUS JIBIKYIIIUX CHJI OBOJIOIMN HA TEHO(OHT TIOMYJISITUH,
MPUCTIOCOOJICHHOCTH OPTaHU3MOB K Cpejie OOWTaHMsI, YepeOBaHUs HAINPaBICHUN
HBOJIIOIMH, KPYTOBOPOTA BEUIECTB U MOTOKA SHEPTHH B 3KOCHCTEMAX;

YMEHUE YCTAHABJIMBATh B3aUMOCBA3M MEXAY IMpOIECCaMU HBOJIIOIUH,
JBIKYIIMMH CUJIAMH aHTPONOreHe3a, KOMIIOHEHTaAMHU Pa3JIMYHbIX 3KOCUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHUE  BBISIBISATH  OTJIMUWTEIbHBIE  TPU3HAKH  JKUBBIX  CHUCTEM,
MPUCIOCOOJICHHOCTh BHUJIOB K cpelie OOUTaHMs, a0MOTHYECKUX M OMOTUYECKUX



KOMITOHEHTOB  JKOCHCTEM, B3aWMOCBS3€d OpPraHU3MOB B  COOOIIECTBax,
AHTPOITOTEHHBIX U3MEHEHUN B SKOCUCTEMAaX CBOECH MECTHOCTH;

YMEHUE WCIOJIb30BaTh COOTBETCTBYIOIINE aAPTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO M CHMBOJIMKY JJIsl JOKa3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX
CUCTEMATUYECKUX TPYII, B3aUMOCBS3U OPraHU3MOB U CpeJlbl OOUTAHUSI, €AMHCTBA
YEeJIOBEUECKMX pac, HEOOXOIMMOCTH COXPAHCHHS MHOT000pa3us BHUIOB U
HKOCUCTEM KaK YCIIOBHS COCYIIECTBOBAHMS MPUPOJIBI M UETIOBEYECCTRA,;

yMEHHUE peliaTh OMOJIOTUYECKUE 3aa4, BISABISTh IPUUUHHO-CIIEICTBEHHbBIC
CBSI3U MEXKJy UCCIIEAYEMbIMU OMOJOTUYECKUMH MPOIIECCAMU U SIBIICHUSMH, JIE1aTh
BBIBOJIbI M TIPOTHO3BI HA OCHOBAHUU TIOJYUYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBINOJHATh JIA0OPATOPHBIE M MpaKTHUYECKHe padoThl, cOOI0IaTh
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, TMPOBEPSITh HUX OSKCIEPUMEHTAILHBIMU
cpencrBamu, GOpMyIHpYs I1elb HCCIEIOBAaHUS, aHAJTU3UPOBATH IOIYUYCHHBIC
PE3yNBTATHI U ICNIaTh BEIBOJBL;

YMEHHUE Yy4YacTBOBaTh B y4E€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMOoJIOrHH,
OKOJIOTUU W MEIWIIMHE, MPOBOJAUMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, W
nyOMUYHO  TPEACTaBIATH  TOJYYCHHBIC  pE3yJbTaThl HAa  YYEHUYECKHUX
KOH(DepeHusX;

YMEHUE OIEHWBATh THIOTE3bI M TEOPUH O TIPOUCXOXKICHUH JKU3HU, YEIOBEKA
W YEIIOBEYECKUX pac, O MPUYMHAX, MOCICACTBUIX M CIOCO0axX MpeaoTBpaICHUS
ri100aabHBIX M3MEHEHUH B Ouocdepe;

YMEHUE OCYIIECTBIATh OCO3HAHHBIA BBHIOOp Oyaymiedl mpodecCHoHaTbHON
NESATEILHOCTH B 00JIaCTH OMOJIOTUH, SKOJIOTHUHU, TPUPOIOTIONH30BAHMS, MEAUIINHBI,
OMOTEXHOJIOTHH, TICHXOJIOTUH, BETCPUHAPHH, CEIHCKOTO XO3SHCTBA, MHUIIICBOM
MIPOMBITIUICHHOCTH, YTIYyOJIATh TI03HABATEIbHBI WHTEpPEC, HAIMpaBJICHHBIM Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  mpodeccmu W MPOAOHKCHHE
OMONOTHYECKOTO 00pa30BaHUs B OPTaHU3AIUSAX CPEAHETO MPO(PECCHOHATBHOTO H
BBICIIIETO 00Opa30BaHUsI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoanyecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3esioB U TeM ugpossbie
Ne ni/m IporpaMmb1 pasi Beero Kontpoabusbie IIpakTuueckue f)]gp(al::? OBAT e.l)'lbl-lbl e
padoTshI padoThI pecypes
1 buonorus xak Hayka 1
2 JKuBbie cUCTEMBI U UX U3yUYEHUE 2
3 buosnorust Kietku 2 0.5
4 XHUMHUYECcKasi OpraHUu3aIus KJICTKA 10 1
5 Ctpoenue u GyHKIMH KICTKH 8 2
6 OOMeH BellecTB U MpeBpalleHrue YHEPTUH B 9 1
KJIETKE
7 HaCJIGIlCTBeHITaFI uHpOpManus U 9 05
peanuzanus e€ B KJIETKE
8 JKU3HEeHHBIN UK KIETKH 6 1
9 CtpoeHue u GyHKIIMH OpraHu3MOB 17 1.5
10 Pa3smHOeHue u pa3BUTHE OPraHU3MOB 8 1.5
11 I'enetnka — HayKa 0 HaCJIEICTBEHHOCTH U 2 05
U3MEHYMBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACIEACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHUYHUBOCTH 6 1
14 ['enernka yenoBeka 3 0.5
15 CenekIusi OpraHu3MOB 4 1
16 broTtexHomorus u CHHTETHYECKast OMOJIOTHS 4
17 PeszepBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 0 13




11 KIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa B U TeM uppoBbI
Ne n/m Y —— pasieno ¢ Beero Kourpoubnbie IIpakTHyeckue glé p?:f 003 aT:‘?IbHH e
padoThI padoThI pecypeb
1 3apox/IeHUe U Pa3BUTHE SBOIOIIMOHHBIX 4
Npe/ICTaBICHUN B OMOJIOTHH
2 MukposBoTIOIHUs U €€ pe3yabTaThl 14 2
3 MaxposBOJIOIHS U €€ Pe3yIbTaThl 6
4 [Ipoucxoxaenne u pa3BUTHE KU3HA HA 15 15
3emuie
5 [TporcxoxaeHNE YeI0BEKa — aHTPOIIOTCHE3 10 1
DKOJIoTUsl — HayKa O B3aUMOOTHOILICHUSAX
6 OpraHU3MOB U HAJJOPIaHU3MEHHBIX CUCTEM 3 0.5
C OKpYXKaroIleH cpeioit
7 Opranusmsl 1 cpeia oOuTaHus 9 15
8 DKOJIOTHS BUIOB U TOMYJISAIIUAN 9 0.5
9 DKoJorus coo01ECTB. DKOJIOTHUECKUE 12 05
CHCTEMBI
10 buocdepa — rnmobanpHas sxocucTemMa 6
11 YenoBek U OKpysKarolas cpeja 6
12 PesepBHOE Bpems 8
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5







HOYPOYHOE INIVIAHUPOBAHUE
10 KIIACC

KoauuyecTBO 4acoB 3ﬂeRTp0HHBIe

Ne JHara undposBbIe
, Tema ypoka Koutpoabusie IIpakTuueckue
n/n P Bcero p p u3ydyeHusi oOpa3oBaTesIbHbIE

padoThI padoTshI pecypeb

buonorus xak KoMIIeKCHas HayKa U KaK
4aCTb COBPEMCHHOI'O 06IHCCTB3

JKuBbIE CHCTEMEBI U UX CBOKMCTBA

YPOBHeBafl OopraHu3anui )KUBbIX CUCTEM

Hcropust OTKpBITUS U U3YUEHUS KIICTKH.
Knerounas teopus

A W N R
L e

MeToab! MOJIEKYJIIPHOM U KIIETOYHOM
ouonoruu. [Ipaktuyeckas pabora
«M3ydyeHne MeTo10B KJIETOYHON OUOJIOTHH
(xpoMatorpadusi, 3nexTpodopes,
muddepeHmaIbHoe HeHTpUyrupoBatue,
[TLIP)»

6 XHUMHUYECKUIN COCTAB KIETKH 1

MI/IHCpaJ'II)HBIG BCIICCTBA KJICTKHU, UX
Ouosoruueckas POJib

OpraHuyeckue BelecTBa KIETKH — OEJIKH.
JlaGopaTtopHas pabota «O0Hapyx)eHne
0EJIKOB ¢ TOMOIIBIO0 KAUeCTBEHHBIX
pEAKLIHIN»

CgoiicTBa, K1accupuKanys U GyHKIUN
OenKkoB

OpFaHI/I'-IeCKI/Ie BCIICCTBA KJICTKHU —
YIJICBOJAbI

10

OpFaHI/I‘{eCKHC BCIICCTBA KJICTKHU —
JINIINU IBI

11




Hyxneunoseie kucnotsl. JIHK u PHK.
JlaboparopHas pabota «lccrnenoBanue

12 HYKJIGHHOBBIX KHUCJIOT, BBIJICTICHHBIX U3 05
KJICTOK PA3JIMYHBIX OPTaHU3MOBY
Crpoenne u pynkuuu ATO. [pyrue

13
nykieozunTpudocdarer (HTD)

14 CexBenupoanue JJHK. Metoapl
T€HOMUKH, TPAHCKPUIITOMHKH, IIPOTCOMUKHU

15 MeToapl CTpYKTYpHOU OHOJIOTHH

16 Tunel knetok. [Ipokapuorndeckas kierka
CrpoeHnue 3yKapuOTUYECKON KIIETKH.

17 [IpakTuyeckas pabora «M3ydueHue cBOCTB 0.5
KJIETOYHOM MEMOpPaHbI»

18 [ToBepXHOCTHBII anmapar KJIeTKU
OaHoMeMOpaHHbIE OPraHOUIbI KIETKH.

19 [IpakTuueckas pabora «M3yuenue 05
JBUKEHUS [IUTOIUIa3Mbl B PACTUTEIBHBIX
KJIETKax»
[ToryaBTOHOMHBIE OPTaHOU/IBI KIIETKH:

20 MUTOXOHJIpHH, T1acTU bl JlabopaTopHas 05
pabota «MccnenoBanue mIa3Moau3a u
JIETUIa3MOJIN3a B PACTUTENBHBIX KIETKAX)

21 HememOpaHHbIe OpraHOUAbI KIETKU

22 Ctpoenue u GyHKIHMH s1ipa
CpaBHHTEIbHAS XapaKTEPUCTHKA KIIETOK

23 sykapuot. Jlaboparopnas pabota 05
«M3y4yeHne cTpoeHus KJIETOK pa3InYHbIX '
OpPTaHU3MOBY
ACCUMUIISITINS ¥ TUCCUMUIISALINS — JIBE

24 CTOPOHBI MeTaboar3Ma. THuIbl oOMeHa

BeecTB. JlabopaTopHas pabora
«M3yvyeHne KaTaTuTHIeCKON aKTHBHOCTH




(dbepMeHTOB (Ha MpUMepe aMUJIa3bl UITH
KaTaJasbl)»

DepMEHTaTUBHBIN XapaKTep peakLui
KJIeTOYHOro MeTabosu3Ma. Jlaboparopuas

25 pabota «M3y4yeHue GpepMEeHTaTUBHOTO 1 0.5
pacuienaeHus NepoKkcHuia BOJOPoa B
PACTUTENBHBIX M KUBOTHBIX KIIETKAX)
26 Benku-akTuBaTOpHI U OCIKH-UHTUOUTOPHI 1
27 ABTOTpO(DHBIN THIT 00MEHA BEIIECTB 1
28 doTocuHTE3 1
XemocuHTe3. JJaboparopnas padota
29 «CpaBHEHHE ITPOLIECCOB POTOCUHTE3A U 1 0.5
XEMOCHHTE3a»
AHaspoOHbIe OpraHu3Mbl. Buiel 6posxeHus.
30 Jlaboparopuas pabota «CpaBHEeHUE 1
POILIECCOB OPOXKEHUS U JbIXAHUS
31 AspoOHBIE OpraHU3MBbL. JTaIlbI 1
HHEPreTHUecKoro ooMeHa
DHeprusi MeMOpaHHOTO TpaJueHTa
32 npoToHoB. Cunte3 AT®: pabota 1
npoToHHON AT®-cuHTAa3bI
33 Peakiinm MaTpu4HOTO CHHTE3a 1
34 Tpanckpunuus — matpuussii cuaTe3 PHK 1
35 Tpancisius u e€ sransl 1
36 KonupoBanue amuHokucnot. Ponb 1
pubocom B OnocuHTe3e Oenka
37 Opraau3anus TeHOMa y TPOKapHOT U 1
YKapHOT
38 MonekymnsipHble MEXaHU3Mbl HKCIPECCUU 1
TeHOB Y DYKapHOT
39 Bupycer — HekireTouHbIe POPMBI KU3HU U 1 05

00JIMraTHBIC Mapa3unThbl. HpaKTI/I‘-ICCKaH




pabota «Co3gaHue MOl BUpyca»

BupycHbie 3a00eBanus yeloBeKa,

40 . 1
KUBOTHBIX, PACTCHUI

41 HanoTtexHosoruu B 0MOJIOTUN ¥ MEIHUIIMHE 1

42 JKU3HEHHBIN 1K KIETKU 1

43 Matpuunslii cunte3 JJHK 1
XpomocoMmsl. JTaboparopHast pabota

44 «3yueHne XxpoMOCOM Ha TOTOBBIX 1 0.5
MUKpOTIpenaparax»

45 JleneHue KICTKHM — MHTO3 1
Tuns! kneTok. Kapnokunes u UTOKUHES.

16 JlabGopaTtopnast pabora «Habnronenue 1 05
MHUTO3a B KJIETKaX KOHYHMKA KOpEIIKa JIyKa
(Ha rOTOBBIX MUKpOIIpenapaTax)»

47 Peryisinus »KM3HEHHOIO LIUKJIA KIETOK 1

48 OpranusMm Kaxk eJuHOE 11eJI0e 1

49 Txanu pacrenuii. Jlaboparopras pabora 1 05
«M3ydyeHne TKaHEeH PaCTCHUIN»
TxaHM )KUBOTHBIX U YEJIOBEKA.

50 JlaGopatopHas pabota «3yueHue TkaHei 1 0.5
KHUBOTHBIX»
Opransl. CucreMsl opranoB. JlaboparopHast

51 pabota «/3ydyeHue opraHoB I[BETKOBOT'O 1 0.5
pacTeHus»

52 Ormopa Tesia OpraHu3MoB 1

53 JIBI>KEHE OpraHN3MOB 1

54 IIntaHne opranu3mMoB 1

55 [MuTanue NO3BOHOYHBIX KUBOTHBIX. 1
[TumeBapuTeNbHAs CHCTEMA YellOBEeKa

56 JlpIxaHne OpraHu3MoB 1

57 JIpIxaHne Mo3BOHOYHBIX KUBOTHBIX U 1




YCI0BCKa

58 TpaHcOpT BENIECTB y OPTraHU3MOB 1
59 KpoBeHocHasi cuctema mo3BOHOYHBIX 1
JKUBOTHBIX U YEIIOBEKA
60 Briienenue y opranuzMoB 1
61 3amuTa y OpraHu3MoB 1
62 NMMyHHas cucTeMa 4enoBeKa 1
63 Pa3npaxxuMocTh 1 perynsuus y 1
OpPTraHU3MOB
64 I'ymopanbHas peryssius ¥ SHIOKpUHHAS 1
CUCTEMa KUBOTHBIX U YEJIOBEKa
65 DopMbI Pa3MHOKEHHUST OPTaHU3MOB 1
66 [TomoBoe pazMHOKEHUE 1
67 Meiio3 1
l'amerorenes. O6pa3oBaHue U pa3BUTHE
68 MOJIOBBIX KJIeTOK. JIabopaTopHas paborta 1 05
«3yueHne CTpOeHHS MOJOBBIX KIETOK HA
TOTOBBIX MUKpOIIpenapaTax»
69 NuauBuayanbHOE pa3BUTHE OPTaHU3MOB — 1
OHTOTEHE3
70 3akyajKa OpraHOB U TKaHEH U3 1
3apO/IBIIIEBHIX TUCTKOB
PocTt u pa3ButHe KHUBOTHBIX.
71 JlaboparopHas paboTa «BLIs[Bneime 1 05
MPU3HAKOB CXOJCTBA 3apObIIIeH
MTO3BOHOYHBIX JKHBOTHBIX)
Pa3zMHOXeHUE U pa3BUTHE PaCTECHUM.
72 JlaboparopHas pabota «CTpoeHHE OPraHOB 1 0.5
Pa3MHOXKCHHS BBICIIIHX PACTCHHI»
73 Hcropust cTaHOBIEHUS U PA3BUTHUS 1

TCHCTUKHN KaK HAYKH




OCHOBHBIC TIOHATHS U CHMBOJIBI TCHETHKH.

74 JlaboparopHas pabota «JIpo3oduiia kak 1 0.5
00BEKT FTeHETUYCCKUX UCCIICIOBAHUIN
3aKOHOMEPHOCTH HaCIICIOBAHHS
NpU3HAKOB. MOHOTHOpUIHOE
75 ckpemuBanue. [Ipakrudeckas padbora 1 0.5
"N3ydyeHue pe3yapTaToB MOHOTUOPUIHOTO
CKpeluBaHus y Apo30duibr"
76 [{uTonornyeckre OCHOBBI MOHOTHOPHIHOTO 1
CKpEIIUBAHUS
77 AHanusupyrouiee ckpeuiuBanue. Hernomnnoe 1
JIOMUHUPOBAHHE
JuruOpuHOE CKpeIuBaHHKE.
78 [IpakTudeckas padora «3yueHune 1 05
pe3yJIbTaTOB TUTUOPUIHOTO CKPEIIUBAHUS
y IpO30(HITBD»
79 [{uTonoruyeckre OCHOBBI JUTHOPHUIHOTO 1
CKPEIIUBAHUS
80 CueruieHHOE HacJeI0BaHUE TIPU3HAKOB 1
81 XpOMOCOMHas TEOPHS HACIECTBEHHOCTH 1
82 I'enernka mona 1
83 ['eHOTHT Kak [EIOCTHAS CHCTEMa 1
84 FeHeTI/IquCKI/Iﬁ KOHTPOJIb Pa3BUTHUS 1
PACTCHHIA, )KUBOTHBIX U YEJIOBEKA
85 M3MeHunBOCTh TPU3HAKOB. Busl 1
W3MEHYUBOCTH
86 MonudukarmonHas "3MEHYHBOCTh 1
BapuarnmonHsbIi ps v BapualimoHHAs
KkpuBas. JlaboparopHas pabota
87 «MccnenoBanue 3akOHOMEPHOCTEN 1 0.5

MOAU(UKAITMOHHON U3MEHUYUBOCTH.
[TocTpoenne BapuallMOHHOTO psifia U




BapUAIMOHHON KPUBOW»

88

89

I'eHOTHIIMUECKAs N3BMEHYUBOCTD.
KomMOuHaTuBHas N3MECHYHNBOCTD

MyTanuoHHasi U3SMEHYUBOCTb.
[IpakTruueckas pabora «MyTarnuu y
Tpo30¢huibl (Ha TOTOBBIX
MUKpOIIpenaparax)»

0.5

90

91

3aKOHOMEPHOCTH MYTAIIMOHHOTO MpoIliecca.
DONUTeHEeTHKA U STTUT€HOMUKA

I'enernka yenoseka. [IpakTuueckas pabora
«CocTtaBneHue 1 aHaIu3 POAOCIOBHOMN

0.5

92

93

94

MeToapl METUIIMHCKON T€HETUKHT

3Haqu1/Ie MGHHHHHCKOﬁ T'CHCTHUKU B
MPEIOTBPALICHUH U JICUCHUN T€HETHYCCKUX
3200J1€BaHNI YETIOBEKA

OCHOBHBIE TIOHSITHS CEJICKIUU.
JlaboparopHnas pabota «3yueHue copToB
KYJIBTYPHBIX PACTEHUN U TIOPOJ TIOMAITHUX
YKUBOTHBIX)

0.5

95

MeToap! ceaeKIIMOHHON paboThl.
JlaGopaTtopHast pabota «3yueHue MeTo10B
CEJIEKIINM PACTEHUI»

0.5

96

JlocTnkeHMs CeneKUnn pacTeHUN 1
#KUBOTHBIX. [IpakTHueckas pabora
«IIpuBUBKa pacTeHUI»

97

CoxpaHeHue, U3y4eHHe U UCI0JIb30BaHUE
T€HETUYECKUX PECYPCOB

98

BuoTexHonorus kak Hayka U OTpacib
npousBocTBa. [IpakTuueckas padora
«M3yuyeHne 00beKTOB OMOTEXHOIOTUI

0.5

99

BuoTexHonorus Kak Hayka u OTpacib
IIPOU3BOJICTBA




100 XpOMOCOMHAsI ¥ T€HHAs WHXKCHEPUS 1
101 Menunuackre OMOTEXHOIOT NI 1
PesepBHbiii ypok. [ToBTOpeHue,
102 . 1
0000111eHNEe, CUCTEMATH3AIHAS 3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 102 135

I[TPOTPAMME




11 KIIACC

Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
[
Jl:;_n Tema ypoxa Beero KonrTpoabubie IIpakTuueckue fI[:;'—?EHHH gg[?al;zi];;eenbnme
padoThI padoThI pecypebi
1 OpomtonnonHas teopus Y. Jlapsuna 1
2 JIBHoKyIIHE CHIIBI ABOJIFOLMU BUAOB 1O Y. 1
HapBuny
3 Bbopr0a 3a cymecTBoBaHue, €CTECTBEHHBIM 1
Y UCKYCCTBEHHBII 0TOOD
4 dopMUpOBaHUE CHHTETUYECKOU TeOpUun 1
3BOJIIOLIMU
5 DTarbl HBOJIIOIIMOHHOTO MPOIecca: 1
MHUKPOIBOJIIOLHUS U MAKPOIBOIOLIHS
6 [Momymsius — sneMeHTapHasi €AMHULIA 1
3BOJIIOLIMU
3aKOH reHeTHYecKoro paBHoBecus JIx.
7 Xapau, B. BaitnOepra. JlabopatopHas 1 05
pabota «BbIsiBIEHNE U3MEHUUBOCTH Y '
oco0ell OHOTO BHJIa»
8 DneMeHTapHbIe (PaKTOPHI IBOTIOIUN 1
9 Dddext ocHoBarens. Dpdext 1
OYTBUIOYHOT'O IOPJIBIIIKA
10 Murpauuu. M30n0mumu nomyssuuii: 1
reorpaduyeckas, OnosorundecKas
11 EctectBeHHbIl 0TOOp — HanpaBIISIOLINI 1
(bakTop BOJIIOLIUU
12 [TonoBoit oT60p 1
[Ipucnoco0aeHHOCTh OPraHU3MOB KaK
13 pe3yJIbTaT MUKPOIBOJIIOLIMH. 1 0.5

JlabopaTtopHas pabota «3ydeHune




apomMop(}030B U UIM0AAANITAIUHN Y
pacTEHUH U KUBOTHBIX)»

[Tpumeps! pUCTIOCOOICHUH Y OpraHU3MOB:
MopdosIorHIecKue, GU3HOTOTHIECKUE,
OHMOXMMUYECKHUE, ITIOBEICHUECKHUE.

14 JlabGopaTopHas padora «IIpucnocobenus 1 0.5
OpPraHU3MOB M UX OTHOCHUTEIHHAS
11e71eco00pa3HOCTh)

Bun, ero kpurepuu u CTpyKkTypa.

15 Jlaboparopnas pabota «CpaBHEHHUE BUIOB 1 0.5
10 MOP(OJIOTUIECKOMY KPUTEPHIO»

16 Crpykrypa BHJa 1

17 Bunoo6pa3oBanue kak pe3ynbTar 1
MHUKPO3BOJIOIIUU

18 CBs3b MUKPOIBOJIFOLIMM U ATTUIAEMUOTIOTUHI 1

19 MaxposBomtorus. [laneonronornueckue 1
METOIbI H3yUYCHHS IBOJIOIUU

20 buoreorpaguueckue MeToabl U3y4eHUs 1
HBOJTIOIINH
DOMOpPHUOTOTHYECKHE U CPAaBHUTEIHHO-

21 Moponoruueckue MeTo 1bl U3y4eHHs 1
HBOJTIOIINH
MonekynsipHO-TeHETHUECKHE,

22 OMOXMMHUYECKHE U MATEMAaTHUYECKUE 1
METO/IbI U3yUYEHHS IBOJIOIIUU

23 OO01re 3aKOHOMEPHOCTH JBOJTFOIIHH 1

24 AnantuBHas pagunanus. HepaBHOMepHOCTB 1
TEMITOB IBOJIOIIUU

o5 HayuHnblie runoressl IpoOrCX 0K ISHUS 1
KU3HU Ha 3emiie

26 JloHay4YHBIE MPEICTABICHUS O 3aPOXKICHUH 1

KHU3HHU




OCHOBHBIE 3Tanbl HEOPraHMYECKOU

27
HBOJIIOIIH
28 ['unote3sl 3apOXKACHUS )KU3HU
HcTopus 3emMau 1 METO/IBI €€ N3YUEHHUS.
29 JlabGopaTtopHas paborta «3yueHue u 05
OIMCaHHNE UCKOIMAEMBIX OCTATKOB JIPEBHUX
OpPTraHUu3MOB»
30 HavanbHebie Tarbl opraHun4eckoin
HBOJIIOLIH
31 DBOITIOLUS SYKApUOT
OCHOBHBIE 3TaIlbl HBOIIOLMH
30 pactutensHoro Mupa. [IpakTiueckas 05
pabota «3ydyenne ocoOeHHOCTEH '
CTPOCHUS PAaCTCHUHN Pa3HBIX OTAEIIOBY»
33 OCHOBHBIE 3TaITbI YBOJIOIIH KHBOTHOTO
MHUpa
DOBoIIOLUSA )KUBOTHBIX. [IpakTrueckas
34 pabota «/3ydeHrne ocoOeHHOCTEH 0.5
CTPOEHUS TO3BOHOYHBIX )KMBOTHBIX)»
35 Pa3Butue xu3Hu Ha 3eMiie 1O paM U
nepuoiamMm
36 MaccoBbie BBIMUPAHUSI — SKOJIOTUIECKHE
KPHU3HUCHI MPOIILIOTO
37 CoBpeMEeHHBIH 3KOJOTUYECKHUI KPU3HC, €r0
0COOEHHOCTH
18 CoBpeMeHHas cucTeMa OpraHMYecKoro
MHUpa
39 OCHOBHBIE CHCTEMATUIECKHE TPYIIIBI
OpPraHu3MOB
40 AHTpPOIIOJIOTHsI — HayKa O 4EJIOBEKE
a1 Passutue npeacrasienuii o

MMPOUCXOKIACHUHN YCIIOBCKA




MecTto genoBeka B cuctemMe
opranuyeckoro mupa. Jlaboparopuas

42 pabora «3yueHue ocobeHHOCTEH 1 0.5
CTPOCHUSI CKeJleTa YeIIOBeKa, CBA3aHHBIX C
MPSIMOX 0XKJICHHEM)

43 JIBYDKYIIIME CUITBI AaHTPOTIOTEHE3a 1

44 CooTHolIeHnE OUOIOTUYECKUX U 1
COLIMAIIBHBIX (PAKTOPOB B AaHTPOIIOTEHE3E

45 OcCHOBHBIE CTaJUU aHTPOIIOI€HE3a 1

46 [TaneoreHeTrka u MaJeOreHOMHUKA 1

47 DBOJIIOLIMS COBPEMEHHOTO YEJIOBEKa 1
Yenoseueckue pacel. [Ipaktnyeckas

48 pabota «M3y4eHHE YKOJIOTHUECKUX 1 0.5
aJlanTaluii 4YeJI0BeKay»

49 MeXIUCIUTUTMHAPHBIC METO/IbI 1
AHTPOIIOJIOTUHI

50 3apokIeHUE U PaA3BUTHE IKOJIOTUN 1
Mertoasl skosnoruu. JlaboparopHas pabora

51 «M3yueHne MeTo10B HKOJIOTHUECKUX 1 0.5
HCCIIEOBAHUI

50 3Ha4yeHHe KOJOTMUECKUX 3HAHUM 15 1
9eJIoBeKa

53 Okonorndeckue GaKTopsl 1
Abunornueckue gpakropbl. CBEeT Kak

54 sKosioruueckuit gpaxrop. JlaboparopHas 1 05
pabota «BblsiBIeHNE TPUCTIOCOOIEHUI '
OpPTraHU3MOB K BIUSHHIO CBETa»
Abunornueckue gaxktopsl. Temneparypa
KaK 9KOJIOTHYECKUHA (PaKTop.

55 JlaGopatopHnas pabora «BeisiBieHue 1 0.5

MPUCTIOCOOICHUI OPraHU3MOB K BIUSHHUIO

TeMIepaTypbi»




AobunoTtryeckue Gpakropbl. BiaxxHOCTh Kak
sKosioruueckuit paxrop. JlaboparopHas

56 1 0.5
paboTta «AHATOMHYECKHE OCOOEHHOCTH
pacTeHuil U3 pasHbIX MECT OOUTaHUS»
57 Cpenpl 0OuTaHNs OPraHU3MOB 1
58 buonornueckue puTMbl 1
59 XKuznennsie GopMbl OpraHu3MOB 1
60 buotnueckue hakTopsl 1
3HayeHne OMOTUYECKUX B3aUMOIECHCTBHI
61 JUIsl CYIIECTBOBAHHS OPTaHU3MOB B CpeJie 1
oOuTaHus
6 DKOJIOTHYECKHE XapaKTEPUCTUKU 1
TOTTYJISIITUH
OCHOBHBIE TIOKA3aTEJIH MOIYJISIIIH:
63 YUCJICHHOCTD, IJIOTHOCTb, BO3pACTHAS U 1
MI0JIOBAsI CTPYKTYpa
OCHOBHBIE TIOKA3aTEJIH MOIYJISIIHH:
64 POXK1a€MOCTh, TPUPOCT, TEMI POCTA, 1
CMEPTHOCTh, MUTPAIINU
65 DKoJIOTHYECKast CTPYKTYpa MOMYJISIIHH 1
66 JliHaMMKa MOMYJISALUU U €€ PeryJIsaLus 1
67 KpuBsle pocTa 4nCIeHHOCTH MOMYJISIIINH. 1
KpuBbie BEDKHUBaHHS
DKOJIOTHYECKas HHUIIIA BHJIA.
68 JlaGopatopHnas pabora «IIpucnocobnenus 1 0.5
CeMSIH PACTEHHI K PACCEICHUIO)
69 Bun kak cucrema nmomyssui 1
70 3aKOHOMEPHOCTH TTOBEICHHSI 1 MUTPALIAI 1
KHUBOTHBIX
71 Coo0r111ecTBO OpraHu3MOB — OHOIICHO3 1
72 DKocucTema Kak OTKpbITasi cucTeMa 1




KpyroBopot BelecTB ¥ MOTOK SHEPTUH B

73 1
HKOCUCTEME

74 OcHOBHBIE TOKA3aTEIN HIKOCUCTEMBI 1

75 DKOJIOrM4eCKUe MUpamMm bl 1

76 N3meHneHus coo0IIecTB — CYKIIECCHH 1

77 [TpupoaHbIe 5KOCUCTEMBI. DKOCHCTEMBI 1
03€p U peK. IKOCUCTEMBI MOPE U OKEAHOB

78 [Tpuponnsie OKOCHCTEML. DKOCHCTEMBI 1
TYHJIP, JIECOB, CTEMEH, MyCTHIHb

79 AHTPOTIOT€HHBIE YKOCUCTEMBI 1

80 Ypboakocucremsl. [IpakTuueckas pabora 1 05
«M3ydenue u onrcaHue ypoosKOCUCTEMBI» '
3aKOHOMEPHOCTH (HOPMUPOBAHHS

81 OCHOBHBIX B3aMMOJICHCTBHI OPraHU3MOB B 1
HKOCHUCTEMAX
MexaHu3Mbl BO3IEUCTBUS 3arPsI3HEHUN

82 Pa3HBIX TUNIOB Ha CyOOpraHM3MEHHOM, 1
OpPraHU3MEHHOM, TIOMYJISIIHOHHOM U
KOCUCTEMHOM YPOBHSIX

83 buocdepa — obuierianerapaast 0601049Ka 1
3emun

84 Yuenue B. W. Bepnaackoro o 6uocdepe 1

85 3aKOHOMEPHOCTH CYLIECTBOBAHMS 1
ouochepsl

86 KpyroBopotsl BemecTs u 1
OMOTCOXMMHYECKUE ITUKITBI

87 3oHanbHOCTH OHochepsl. OCHOBHBIE 1
OMOMBI CyIIN

88 YcroitunBocTh 6Hocheps 1

89 DKOJIOTrM4eCKHE KPU3KUCHI U UX TPUUYNHBI 1

90 BoszeiicTBue uenoBeka Ha Guochepy 1




AHTpPOIOr€HHOE BO3JICHCTBUE HA

9l PaCTUTENbHBIN U )KUBOTHBIN MU 1

92 Oxpana npupoabl 1

93 OCHOBHBIC TIPUHIIUIIBI YCTOHYHBOTO 1
Pa3BHUTHUS YEIOBEYECTBA U MPHPOIBI
PanmonanpHOE IPUPOIONIOIH30BAHHE U

9 COXpaHEHHE OMOJIOTHIECKOTO 1
pa3HooOpa3us 3emin

95 Q§o6meHHe 1o TeMe «MUKPOIBOITIOLUS U 1
e€ pe3yJIbTaThD»

9% Q§o6meHHe 1o TeMe «MaKkpOolIBOIIOLHUS U 1
e€ pe3yIbTaThD»

97 O606mienne no Teme «IIpoucxoxaenue u 1
pa3BHUTHE KU3HU Ha 3eMie»

98 O6o6mmenue no teme «lIIponcxoxnenne 1
YeJI0BEKa — aHTPOTIOT€HE3)

99 Oo6o06menne o Teme «IKOJIOTHS — HayKa O 1
B3aMMOOTHOIICHUSIX OPTaHU3MOB)

100 O6o006menne no Teme «OpraHu3Msl ¥ cpena 1
oOuTaHU»

101 O606meHI/Ee 1o TeMe «DKOJIOTHUS BUJIOB U 1
TIOTTYJISIITHI»

102 O6061menue o teme «buochepa — 1
ri00anbHasi 3KOCUCTEMAY

OBLIEE KOJIMYECTBO YACOB I10 102 75

[TPOTPAMME







ITPOBEPAEMBIE HA EI'D 110 BUOJOI'UM TPEBOBAHUA K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
MMPOT'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

Kon IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTATAM O0CBOCHUSA
NpoBepPsIeMOro OCHOBHOI 00pa30BaTeJIbHON MPOrpaMMbl CpeHEro 0011ero
TpedoBaHMS oOpa3oBaHus

ChopmupoBaHHOCTH 3HAHUW O MECTE U POJH OUOJIOTUU B CHCTEME
€CTECTBEHHBIX HayK, B dbopMupoBaHUH COBpPEMEHHOM
€CTECTBEHHOHAYYHOW KapTUHBI MUPA, B IO3HAHUU 3aKOHOB MPUPOABI U
pElIeHUN KU3HEHHO BAXKHBIX COIUAIBbHO-ITUUYECKUX, SJKOHOMUYECKHUX,
9KOJIOTMUYECKUX IIPOOJIEM YEJIOBEUECTBA, @ TAKKE B PEILICHUU BOIIPOCOB
paIMOHaIBFHOTO IPUPOAOIOIF30BaHUA, B (POPMUPOBAHUH LIEHHOCTHOTO
OTHOIICHUS K TPUPOJE, OOLIECTBY, YEIOBEKY; O BKIAJE POCCUICKUX U

3apyOeKHBIX YUEHBIX — OMOJIOTOB B Pa3BUTHE OMOJIOTHUH

Brnanenune cucremoil 3HaHME 00 OCHOBHBIX METOAAX HAyYHOTO
MO3HAHUS, UCIOJb3YyEeMBIX B OMOJOTHYECKUX HCCIICAOBAHUSIX >KUBBIX
O0OBEKTOB M D3KOcHUCTeM (OmucaHWe, HW3MEpeHue, MPOBEACHUE
HaOMIOAeHNH); CIOCOOAMU BBISIBICHUSI M OLEHKM aHTPOIOT€HHBIX
W3MEHEHUH B IIPUPOJIE.

2 YMeHHe BBIIBUTaTh THIOTE3bI, MPOBEPATh UX JKCIIEPHUMEHTATLHBIMU
cpeactBamu, (GOpPMYIHpYsS IIeNb HCCIEAOBaHUS, aHATU3UPOBATH
MIOJTyYEHHBIE PE3YyJIbTAThl U J1€1aTh BBIBOJBI.

BrisiBIIeHHEe  3aBHCHMOCTH  MEXKIY HCCIEIYEMBIMH BEIWYHHAMH,
00BSICHEHUE TIOTYYEHHBIX PE3yNIbTaTOB U (HOPMYITUPOBAHHE BBHIBOJIOB C

HCIIOJIb30BAHHUEM HAYUYHBIX HOHHTHﬁ, TeOpI/Iﬁ M 3aKOHOB

YMeHune BiaieTh CHUCTEMOW OHOJIOTHYECKHMX 3HAHWH, KOTOpas
BKJIFOUAET: OCHOBOIIOJIATAIOIINE OWOJIOTHUECKUE TEPMHUHBI U TIOHSTHUS
(K¥3Hb, KJIETKA, TKaHb, OpraH, OPTraHu3M, BHI, TOMYISIHS, YKOCHCTEMA,
ouorieHo3, Omocdepa; METabOIM3M, TOMEOCTa3, KICTOUYHBIH WMMYHHTET,
OonocuHTe3 Oenka, OWOMOMMMEpPHI, JAUCKPETHOCTb, CaMOPETYJISIINS,
CaMOBOCIPOU3BEICHUE, HACJIE/ICTBEHHOCTb, W3MEHUYUBOCTD,
SHEPro3aBUCUMOCTb, POCT U Pa3BUTHE);

Owosornueckre Teopuu: KierouHas Teopus 1. IlIBanna, M.
[lneitnena, P. BupxoBa; KiIOHaJIbHO-CEIEKTUBHOIO MMMyHHTeTa [I.
Opnux, U.JM. MeuHnukoBa, XpoMOCOMHas TEOpUs HACIEACTBEHHOCTH T.
Moprana, 3akoH 3apozbiieBoro cxonactsa K. bapa, sBomtonnonHas

teopus Y. JlapBuHa, CcHHTETHYECKas TEOPUS DSBOJIIOLHUH, TEOPHUS




antpororeHe3a Y. JlapBuna; Teopusi Ouoreonenoza B.H. Cykauépa;
yuenre H.W. BaBuioBa o meHTpax MHOrooOpa3us M MPOHCXOMKICHUS
KyJbTYpHbIX pacTeHuit, yudeHue A.H. CeBepuoBa 0 mnOyTIx Hu
HampaBJIeHUsX 3BojIOIMH, yueHue B.W. Bepnanckoro — o 6uocdepe);
3aKOHBI (eIMHOO0Opa3us MOTOMKOB IEPBOTO MOKOJICHUS, PACILCIUICHUS
MPU3HAKOB, HE3aBUCUMOI'O HacjeqoBaHUs Ipu3HakoB ['. Mennens;
CUEIUIEHHOTO HAacJIeIOBaHUs IPU3HAKOB W HapyLIEHUS CUEIUICHUS
reHoB T. MopraHa; roMoJIOTMYECKHUX PSJOB B HACIEICTBEHHOU
nsMenunBocty H.M. BaBunoBa; reHetmueckoro pasHoBecus JIxk.
Xapnu u B. BaiinGepra; 3apoasimeBoro cxonactsa K. bapa;
ouorenernueckuit 3akoH J. ['ekkens, @. Mroiepa);

MIPUHIIMIIBI (YUCTOTHI FaMET, KOMIIJIEMEHTAPHOCTH);

npaBwia (MuHauMmyma lO. JIubuxa, sKoJI0rM4eckor nmupaMuibl 4HUCed,
OMOMAacChl U SHEPTUH);

runote3bl (koanepsatHoi A.M. Omnapuna, mepBuuHOro OyiboHa JIXK.

Xonpetina, mukpocdep C. @okca, pudozuma T. Uek)

YMeHue peumartb IMOHCKOBBIC OMOJOrHYECKHUE 3aJa4l, BbIABIIATH
IMPUYINHHO-CJIICACTBCHHBIC CBsA3HU MCKOY HCCIICAYyCEMbIMU
OHOJIOrMYECKUMHU 06”I)€KTaMI/I, mnmpoueccamMm W ABJIICHUAMU; OCIIATh
BBIBOJIbI M IIPOTHO3bI HA OCHOBAHWHU ITOJIYUCHHBIX PE3YJILTATOB,

COCTaBJIATb I'CHOTHIIMYCCKUE CXCEMbl CKPCHIUMBAHHWA UL PA3HbIX THUIIOB
HaCJICAOBaHUA MPHU3HAKOB Yy OPraHM3MOB, COCTABJIATH CXEMBI IICPCHOCA

BCHICCTB U DHEPIMU B OKOCUCTEMAX (HGHI/I IUTaHusA, IIUIICBLIC CCTI/I)

YMeHue ycTaHaBIMBAaThb B3aUMOCBSI3M  MEXAY CTPOCHHEM W
(GYHKIUSMU: OpPraHOWJOB, KIETOK pa3HbIX TKaHEH, OpraHamMu U
CUCTEMAMH OPraHOB y pAacCTEHH, JKMBOTHBIX U YEJIOBEKA; MEXAY
JTarnaMu OOMEeHa BELIECTB; dTallaMU KJIETOYHOTO IMKJIA M KU3HEHHBIX
LMKJIOB OPraHU3MOB; dTalaMy YMOPUOHAIILHOTO Pa3BUTHS; TEHOTUIIOM
u ¢deHotunoM, ¢eHoTurnoM U GaKTopaMu Cpelbl  OOUTaHMUS,
IpoueccaMy  3BOJIIOIMM;  JBIWXKYIIUMH CHJIAMH  aHTPOIIOTEHE3a;
KOMIIOHEHTaMHU PA3JIMYHBIX AKOCUCTEM U MPUCHOCOOTICHUSMH K HUM

OpraHu3MOB

YMeHHe BBIACTATH CYIIECTBCHHBIE TPU3HAKH:

CTPOCHHSI BUPYCOB, KJIETOK MPOKAPHOT M IYKAPHOT; OJHOKICTOYHBIX U
MHOTOKJICTOYHBIX OPTaHU3MOB, BHJIOB, OMOT'COIICHO30B, SKOCHUCTEM M
Oomochepsl; CTPOCHUS OPraHOB W CHUCTEM OPTraHOB PACTCHHI,
’KMBOTHBIX, YEJIOBEKA; MPOIECCOB KU3HEACATCIBHOCTH, POTEKAIOIINX

B OpraHusmax paCTCHHﬁ, JKHUBOTHBIX M YCJIIOBCKA, OMOJOrHYSCKUX




mporieccoB: oOMeHa BemiecTB  (MeTabonu3M), HH(pOpMauM U
MpeBpalleHus] SHEPTruu, OpPOKEHHUs, aBTOTPOPHOTO U TeTePOTPOPHOTO
TUIOB TNMTaHUs, (OTOCHHTE3a M XEMOCHHTE3a, MHUTO3a, Melo3a,
raMeToreHesa, 5SMOpHUOreHe3a, HNOCTAMOPHOHAIBHOIO  Pa3BUTHS,
Pa3MHOXKEHHUS, UHINBUYaJbHOTO PAa3BUTHUS OpraHu3Ma (OHTOTEHE3a),
B3aUMOJCUCTBUSA T'€HOB, TIE€TEPO3UCA; JEHUCTBUM HCKYCCTBEHHOIO
oTOOpa,  CTAaOWIM3MPYIOLIETr0,  JBMXKYIIEIO M Pa3pbIBAIOLIETO
€CTECTBEHHOI'0 O0TOOpa; aJJIONAaTPUYECKOr0 M CUMIATPHUUYECKOTrO
BUZI000pa30BaHusl; BIUSHUS JBWKYIIMX CHJI 3BOJIIOLIMK HA TEHO(OH]
MOMYJISILIUK; TPUCHOCOOJIEHHOCTH OPraHM3MOB K Cpelae OOMTaHMs,
YyeperoBaHMsl HAIpaBJICHUM SBOJIIOLMHU; KPYrOBOpOTa BEIIECTB U

IIOTOKAa SHEPIUH B 9KOCUCTECMAX

ChopMupOBaHHOCTb YMEHMS BBIIEIATH CYLIECTBEHHBIE MPU3HAKU
BUPYCOB, KJIETOK IIPOKapMOT M JyKapuoT, OJHOKJIETOYHBIX H
MHOTOKJIETOYHBIX OPTaHU3MOB, BHUJOB, OMOT€OIIEHO30B U IKOCHCTEM;
0COOEHHOCTH MPOLECCOB OOMEHA BEIECTB M MPEBpAILEHUS SHEPTHH B
KJIeTKe, ()OTOCHHTE3a, IJIACTUYECKOI0 M HSHEPreTH4YecKoro ooOmeHa,
XEMOCUHTE3a, MHTO03a, Meio3a, OIUIOAOTBOPEHHUS, pAa3BUTHSI W
Pa3MHOXKEHHUS, UHIWBUYaJbHOTO PAa3BUTHUS OpraHu3Ma (OHTOTeHe3a),
60pbOBI 32 CyIIECTBOBaHKE, ECTECTBEHHOIO 0TOOPa, BUA000Pa30BaHus,
MPUCIIOCOOJICHHOCTH OPraHU3MOB K cCpele OOuTaHMs, BIHSHUS
KOMITOHEHTOB 3KOCHCTEM, aHTPOIIOT€HHBIX U3MEHEHUI B dKOCHUCTEMax
CBOEH MECTHOCTH, KPYrOBOPOTa BEIECTB M IMPEBpAILEHUS dHEPTUU B

ouocdepe

VYmenue UCTIOJIb30BATh COOTBETCTBYIOIIUE apryMEHTHI,
OMOJIOTUYECKYI0 TEPMUHOJIOTHIO M CHUMBOJMKY Ul JIOKa3aTelbCTBa
POJCTBAa OPraHM3MOB Pa3HBIX CUCTEMATHYECKUX TPYIIL; B3aMMOCBS3U
OpPTaHU3MOB W cpenbl OOWTAaHWS;, EIWHCTBA YEIOBEYECKHX pac;
HEe00XO0IMMOCTH 37I0POBOTr0 00pa3a KHU3HU, COXPAHEHUs Pa3HOOOpa3us
BUJIOB M HKOCHCTEM KaK YCIOBHS COCYIIECTBOBAHHUS IPHPOJBI U

YCJI0BCUCCTBA

YMeHue KpUTHYECKH OIeHHBaTh HWHMOPMAILUI0 OHOJIOTHYECKOTO
COJICpKaHUs; WHTEPIPETUPOBATh ITHUYSCKUE AaCIEKTHl COBPEMEHHBIX
WCCIIe/IOBaHW B~ OWOJOTHHM,  MEAWIUHE,  OHOTEXHOJIOTHH,
paccMarpuBaTth I ENINZIAE 9KOJIOTUYECKUE pOoOIeMBI
COBpEMEHHOCTH, (HOPMUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO

MMO3UIIHAIO




INEPEYEHD 2JIEMEHTOB COIAEPKAHUS, ITIPOBEPAEMBIX HA EI'D
1O BUOJIOI'UN

Kon

IIpoBepsieMblii 3JIEMEHT COJlePKAHUS

buonorusa xak HayKa. ’KuBble cucTeMbl U X HN3YUCHHUEC

11

1.2

1.3

CoBpemeHHass OWONOTHS — KOMIUICKCHAass HayKa. BHOJOrHMUYecKHWe HayKu U
u3ydaemble UMM 1poOsiembl. DyHAaMeHTaJdbHbIe, NMPUKIATHBIE U MOUCKOBHIE
Hay4YHBIE UCCIIEIOBAaHUS B OMOJIOTHH.

3nayeHnne OWONIOTMM B (POPMHPOBAHWU COBPEMEHHOW €CTECTBEHHO-HAYYHOU
kapTunbel mupa. [Ipodeccun, cBsizanHble ¢ Ouonoruei. 3HaueHue OUONOTHH B
MPAaKTUYECKOW JIESITEIbHOCTU YEJIOBEKa: MEAMUIMHE, CEIbCKOM XO34HCTBE,

IIPOMBIILIIEHHOCTH, OXPaHEe IPUPOBI

XKusble cuctembl Kak mpeamer uzydeHus Ouonoruu. CBONCTBA JKUBBIX CHCTEM:
€MHCTBO XMMHYECKOIO0 COCTaBa, JUCKPETHOCTh M ILEJIOCTHOCTh, CIIOXKHOCTh U
YHOPSIOYEHHOCTD CTPYKTYPHI, OTKPBITOCTb, CaMOOpPraHu3aLus,
CaMOBOCHPOU3BEICHUE, PA3/IPAKUMOCTh, U3BMEHYMBOCTb, POCT U Pa3BUTHE.

YpOoBHU OpraHu3alMM JKUBBIX CHUCTEM: MOJICKYJISIPHBIN, KJIETOUHbBIN, TKAHEBBIN,
OpraHu3MEHHBIH, MOMYJISIIUOHHO-BUAOBOM, 3KOCHCTEMHBII
(buoreonieHotuueckuii), OmocdepHsiid. IIporeccel, MPOUCXOIANINE B IKUBBIX
cucremax. OCHOBHbBIE TPU3HAKU >KUBOTO. JKU3Hb Kak (opMa CyIIEeCTBOBAHUS

MaTepuun

Mertoabl Ouonornyeckoi Hayku. HaGmioneHue, u3MepeHHE, SKCIEPUMEHT,
cucreMarusanus, Metaadaimui. IloHsTme o0 3aBHUCHMMONl M HE3aBHCHMOM
nepemeHHol. [lmannpoBanue skcnepumenTa. [loctaHOBKa M IIpoBepKa TUIIOTES.
HyneBast rumore3a. Ilonstue BbIOOpKM U €€ goCTOBepHOCTh. Pa3zbpoc B
Oouosiornyeckux JaHHbIX. OIIEHKAa JOCTOBEPHOCTH IOJYYEHHBIX PE3YJIbTaTOB.
[IpnunHBl HCKaXKEHUs pe3yJbTAaTOB JKCIEpUMEHTa. [IoHATHE CTaTMCTHYECKOro

TECTa

Knerka kak Ouoiorudyeckas cucremMa

2.1

Krnerka — cTpykTypHO-(QDyHKIIMOHANbHAS €AMHMIIA XKUBOro. Mcropus OTKpBITUS
kietku. Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M.
[Ineinen, P. Bupxos). OCHOBHBIE NIOJIOKEHUS COBPEMEHHON KJIETOUHOM TEOPHUHU.
MeToabl MOJIEKYJISIPHOM M KJIETOYHOH OMOJIOTMH: MUKPOCKOIIHS, XpoMaTorpadus,
anexTpodopes, MeTOJ MEUYEHBIX aTOMOB, muddepeHnmranbHoe

ueHTpudyrupoBanue, KyJIbTUBUPOBAHUE KIETOK

2.2

XUMHUYECKUN COCTaB KJIETKU. Makpo-, MUKPO- U yJIbTPaMUKpPOIIEMEHTHI. Boaa u

e€ poJib KaK pacTBOPHUTENS, pearcHTa, ydacTHe€ B CTPYKTYPUPOBAHHUU KIIETKH,




TEIUIOpery . MuHepanbHbIe BEHIECTBA KIETKH, WX OHUOJOTHYEcKas poOJb.
Posib kKaTHOHOB U aHMOHOB B KJIETKE.

buonoruueckue nonumepsl. benku. AMUHOKUCIOTHBIH COCTaB  OEIKOB.
Crtpykrypbl OenkoBoi Mousekysbl. [lepBuunas cTpykTypa Oelika, MeNTHIHAS
CBA3b. BrTopuuHas, TpeTUuyHas, 4YETBEPTUYHAs CTPYKTYphl. [leHarypauus.
CaoiictBa 6enkoB. Knaccudukanus 6enko. buonorunueckue GpyHKIun OeiKoB.
VYrneBoabl. MoHocaxapuIpl, AMCAXapUbl, OJIUTOCaXapuabl M IOJIHCAXaPUIBL.
OO0muit mnaH cTpoeHUuss U (PU3UKO-XMMUYECKHE CBOICTBA  yIJeBOJIOB.
buonorudeckue GyHKIIUU YTIIEBOIOB.

Jlumuner. TuapodruibHO-rUApOdOOHBIE cBolicTBA. Kiaccudukamus JmmuaoB.
Tpurnuuepunsl, dochonunuasl, BockH, cTepouabl. buonorumdeckue GyHKIUU
munuaoB. O0mre cBoicTBa OMONIOTMUECKUX MEMOpaH — TeKy4eCTh, ClIOCOOHOCTh
K CaMO3aMBIKaHUIO, TOTYIIPOHUIIAEMOCTb.

HyxneunoBbie kucinorsl. JIHK u PHK. CrpoeHune HYKIEHMHOBBIX KHCIOT.
Hyxneoruasl. IIpunnun xommnementapuoctu. [Ipasuno Yapradda. Ctpykrypa
JIHK — nBoitHas cniupans. MecTtoHaxoxaeHue u ouonorudeckue ¢pynkiuu JJTHK.
Bunel PHK. @yuxkunu PHK B knetke.

Crpoenue wmosekynsl AT®. Makpospruueckue cBsi3u B MoJiekyine ATO.
buonoruueckue pynkuun AT®. BoccTaHOBIEHHBIE IEPEHOCUHUKH, UX (DYHKIIUU B
kietke. CexkBennposanue [JHK.

CtpykTypHast Ouoyiorusi: OMOXMMHUYECKHE U OWO(DU3UYECKHE HCCIIEIOBAHUS

COCTaBa U MPOCTPAHCTBEHHOU CTPYKTYpbl OMOMOJIEKYJT

2.3

Tunsl  kiIeTok: dSykapuoTHdeckass U Ipokapuotruyeckas. CTpyKTypHO-
(byHKIMOHATIbHBIE 00pa30BaHUs KIETKH.

Crpoenue mpokapuoTuueckoil kieTku. Kierounas cTeHka OakTepuil M apxei.
Oco0eHHOCTH CTpOeHUsi TeTepoTpoPHON M aBTOTPOPHONW MPOKAPUOTHUECKUX
KJIETOK. MecTo U pojib MPOKapHOT B OUOIIEHO3aX.

Crpoenre U (PyHKIIMOHHMpPOBAHHE SYKApHUOTHYECKOM kieTku. Ilmasmarmueckas
MeMmOpana (rutazmanemma). CTpyKTypa Iia3MaTuiyeckoil MmemOpansl. TpaHcnopt
BEUIECTB uepe3 IUIa3MaTUYeCKylo MeMOpaHy: maccuBHbIM  (nuddysus,
obOneryénnast nud@ysus), aKTUBHBINA (MEPBUYHBIA U BTOPUYHBIA aKTHBHBIN
tpancnopt). [lomynponunaemocts MemOpanbl. PabGota Harpwuii-kaaneBoro
Hacoca. DHJOLIMTO3: MUHOLUTO3, (aronmuro3. Dk3ouuTo3. Kieroynas creHka.
CtpykTypa 1 QyHKIIMU KJIETOYHON CTEHKHA PAaCTEHUM, TPUOOB.

Hutommaszma. Ilutozons. Ilutockener. JIBukeHwe uuToriasmMel. OpraHoubl
KIeTkd. OpHoMeMOpaHHBIE OpraHOMABI KIJIETKU: OJHJIOIUIa3MaTU4ecKas CeTb
(OIIC), anmapar 'onbmku, TU30COMBI, UX CTpOeHHE M (yHKIMU. B3aumocBs3b
OJTHOMEMOpaHHBIX OPraHoOUA0B KJIEeTKH. CTpOEHHE TPaHyJIIPHOIO PETUKYIyMa.

Cunre3 pactBopuMbIX OenkoB. CHHTE3 KIETOYHBIX MemOpaH. [mamkuit




2.4

(arpaHyJspHBIA) SHAOIUIA3MAaTHYECKUN peTukyiayM. CekpeTopHas QyHKUUsS
annapata ['onpmku. TpaHcmopT BellecTB B KIETKE. Bakyoiau pacTUTEIbHBIX
kietok. Kierounslii cok. Typrop.

ITosryaBTOHOMHBIE OPraHOUIBI KJIETKU: MUTOXOHPHUH, IUTACTUBL.

Crpoenne W (pyHKIMM MUTOXOHApPUN M miactuf. llepBuuHbIe, BTOPUYHBIC U
CIIO)KHBIE  TIACTUABl  (POTOCHHTE3UPYIOIIMX  DYKApUOT.  XJIOPOILIACTHI,
XPOMOIUIACTBHI, JISMKOIUIACTHI BBICHIMX PACTEHUN.

HememOpannble opranougsl kinetku CrpoeHue M (QYHKIUM HEMEMOpaHHBIX
OpPraHouJIOB KJIETKH. Pubocombl. MukpoduiaameHTsl. MplieyHble  KIETKH.
MuxkpotpyOouku. Kierounslii nenrp. CrTpoeHHE U [BHXKEHHUE >KTYTUKOB H
pecHrueK. MUKpOTpyOOUKH LIUTOIIa3Mbl. LIeHTpHOIb.

Snpo. O6Gonouka sapa, XpOMaTHH, KapHOIUIa3Ma, SAPBIIIKH, UX CTPOEHHE U
¢bynkuuu. SnepHbiii OenkoBBIA MaTpuKc. lIpocTpaHCTBEHHOE pPACHOJIOKEHHE
XpoMOcoM B HHTep(]a3HOM sizipe. benku xpomMaTnHa — TUCTOHBI.

Knerounsle BrmoueHus. CpaBHUTENbHAs XapaKTEPUCTHUKA KIETOK 3YKapUOT

(pacTUTeNbHOM, YKUBOTHOU, TPUOHOI)

AccuMWISIIMSL U JTUCCUMMIISLIUSA — JIBE CTOpPOHBI MeTabonu3ma. Tumbl oOMeHa
BEILIECTB: aBTOTPO(HBIN M TeTepOoTpOHBINA. YuacTue KucCIopoaa B OOMEHHBIX
mporeccax. JHepreruyeckoe oobOecrieueHue KieTku: mnpespauienne ATO B
oOMeHHBIX Tporeccax. DepMEHTATUBHBIM XapakTep peakluidl KJIETOUYHOTO
MeTtabonmu3ma. DepMeHTH, MX CTPOCHHE, CBOMCTBA U MEXaHW3M JICHUCTBUS.
Kodepmentsl. OTiinuns GpepMEeHTOB OT HEOPraHWUYECKUX KaTannu3aTopoB. benku-
aKTUBATOpPbl U OENKU-UHTMOUTOpHI. 3aBUCUMOCTbH CKOPOCTH (PEpPMEHTATHUBHBIX
peaxiuii oT pa3nUyHbIX (PaKTOPOB.

[lepBUuHBIl CHUHTE3 OpraHMYEeCKHWX BemecTB B kierke. PotocuHre3. Ponb
XJoporiacToB B mporecce (orocunTesa. CBetoBas u TemMHOBas (asbl.
[IponykTuBHOCTE (QoTOCHHTE3a. BnusHue paznuyHbIX (AKTOPOB Ha CKOPOCTH
¢dorocunTesa. 3HaueHne HOTOCHHTE3A.

XemocuHTe3. PazHOOOpa3ue opraHu3MOB-XEMOCHHTETUKOB: HUTPUPUITUPYIOIIHE
OakTepuu, Keae300aKTepuu, cepoOaKTepHu, BOAOPOAHBIC OaKTepwu. 3HAUYCHHE
XEMOCHHTE3A.

AHa’poOHbIe opraHu3Mmbl. Bumer Oposkenus. I[IpomykTel OpokeHUs H UX
WCIIONIb30BaHNE YEJIOBEKOM. AHA’pOOHBIE MUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHHU ¥ BO30YIUTETN OOJIE3HEH.

AspoOHBIE OpPraHW3MBI. DTambl dHEpreTudeckoro oomena. IloaroroBuTenbHbIN
sTan. [ MMKoamn3 — 6eCKUCIOPOIHOE PACIICTIIICHHUE TIIOKO3BI.

buonornueckoe oOkHCiIeHHE, WIH KIETOYHOE JbIXaHHe. Poiap MUTOXOHIpUK B
mporeccax OHMOJIOTUYECKOT0 OKHCJICHHUS. [Muknuueckue peaxiuu.

OxkucnurensHoe dochopunupoBanue. [IpenmymecTsa aspoOHOro mytu oOMeHa
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BEIIECTB Tepel aHa3POOHBIM. DPPEKTUBHOCT IHEPreTUIECKOTO OOMEHa

Peakuuu matpuyHoro cuHTe3a. [IpuHIMI KOMIUIEMEHTApHOCTH B PpEaKLHUAX
MaTPUYHOTO CHHTe3a. Peann3anus HaciaenCTBeHHOM nHpopmarmu. I eHeTndeckuii
KOJI, ero coucrBa. Tpanckpunuusa — Marpuusbslidi cuHTe3 PHK. IIpuHnmmnsr
TPAHCKPUIILIUU: KOMIUIEMEHTAPHOCTh, aHTUIAPAILJIEIbHOCTh, AaCUMMETPHUYHOCTbD.
Tpancnauus u e€ stanbel. Yuactue TpancnoptHbix PHK B OGuocuHTe3e Oenka.
VYcnoBust OuocuHTe3a Oenka. KomupoBanwe amMHHOKUCIOT. Poms pubocom B
O6uocuHTese Oenka.

Opranu3zaiys reHomMa y IpoKapuoT U 3yKapuoT. Perymsius akTHBHOCTH F€HOB y
npokapuot. ['mnoreza onepona (®. XKakob6, XK. Mano). Perymsmnus oOMeHHBIX
IIPOLIECCOB B KJeTKe. KileTouHbIl roMeocTas.

Bupycsl — HekierouHbsle (OpPMBI JKM3HH M OoONHMraTHbie napa3utbl. CTpoeHHe
MIPOCTHIX U CIIOKHBIX BUPYCOB, PETPOBUPYCOB, OaKTepruodaros.

BupycHbie 3a0oneBanus uenoBeka, >kUBOTHBIX, pactenuii. CITNJI, COVID-19,

conuaJibHbIC U MCIUITNMHCKHUEC HpO6JI€MI)I

2.6

Knerounsnii uwmkn, ero mnepuonbl W perymsius. HWurepdaza u  Mutos.
OcobeHHOCTH TIPOIECCOB, MpoTekamux B MHTEpdasze. [loaroroBka KIETKH K
nenenuto. IlpecunteTndecknii  (MOCTMUTOTUYECKUM), CHUHTETHUECKUA U
MOCTCUHTETUYECKUH (MTPEMUTOTUYECKUI) TEpHOIbl HHTEP(ha3bI.

Marpuunsiii cunte3 JHK — permukanus. Ilpuanunsr perumkanuu  JHK:
KOMIUIEMEHTAPHOCTb, ITOJIYKOHCEPBATUBHBIM CHHTE3, AHTHUIIAPAJUIEIBHOCTb.
Mexanusm permmkanuu JJHK. Xpomocomsl. Ctpoenue xpomocom. Tenomeps! n
TenomMepa3a. XPOMOCOMHBIH HAa0Op KIETKM — KapuOTHM. JIMIUIOMAHBIA U
rarion bl - Habopbl XpoMocoM. ['omonorumynsle Xpomocombl. IlojoBbie
XPOMOCOMBI.

Jlenenue xieTkn — MuTo3. CTaguu MHUTO3a U MPOUCXOASIINE B HUX ITPOLIECCHI.
Tunsl MuTo3a. KapuoknnHes u nurokmHe3. buonornueckoe 3HadeHME MHUTO3A.
Perynsus mutoTndeckoro nukia kiaetku. [lporpammupyemas kietouynasi rubens
— amnomnTo3.

CDYHKI_II/IOHaJ'ILHaH TCHOMHMKA

3.1

OpPaHI/ISM KakK OMOJIOTHYeCcKas CHCTeEMa

OIHOKJIETOYHBIE, KOJIOHUAJIbHBIE, MHOT'OKJIETOYHBIE OpraHU3MBbl u
MHOT'OTKaHEBbIE OPTaHU3MBI.

@dopMBl Pa3MHOKEHHUS OpPraHU3MOB: Oecrojoe (BKIOYas BEreTaTUBHOE) |
nosioBoe. Buael  Oecrnonoro  pasMHOXKEHUS: MOYKOBaHUE, CHOPYJISALHUSA,
(dbparMeHTaIus, KJIOHUPOBAHUE.

[TonoBoe pasmuosxenue. [lonoBeie kneTku, win ramersl. Meio3. Ctaaun meio3sa.

[ToBenenue xpomocoMm B meiose. Kpoccunrosep. buonornueckuii cMbICi Meiio3a
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1 TI0JIOBOTO Ipoliecca. Melio3 U ero MecTo B JKU3HEHHOM IIMKJIE OPraHU3MOB.
[Ipen3aponpliieBoe paszButHe. ['ameToreHe3 y >KMBOTHBIX. [l0J0OBBIE JKene3bl.
OOpa3oBaHue u pa3BUTHE MOJIOBBIX KiIeTOK. CrepMaToreHe3 M OOIEHE3.
Crpoenue mnoioOBBIX KiIeTOK. OmIoJ0TBOpeHHE U 3MOpPUOHAIBHOE DPa3BUTHE
KHUBOTHBIX. CITIOCOOBI OTUIOIOTBOPEHUS: HApYKHOE, BHYTpeHHEe. [lapTeHorenes.
WunuBunyanbHOEe pa3BUTHE OpraHu3MoB (oHTOreHe3). Craaum 3MOpHOreHesa
YKUBOTHBIX (Ha mpumMepe Jiarymkn). Jpoonenne. Tunsl qpodnenus. OcodeHHOCTH
Npo0JieHUsT MJIEKONMTAIOIINX. 3apobILeBble JUCTKH (racTpyisanus). 3akiaika
OpPraHoB M TKaHEW W3 3apOJBIIIEBbIX JIMCTKOB. B3auMHOE BIHSHUE 4YacTed
pa3BUBaloOIIerocs 3apoibllia (3MOpUOHANbHAs HHAYKUMSA). 3akiajka IJIaHa
CTPOEHUSI JKHBOTHOTO KaK pe3yJbTal HEPapXUYECKUX B3aMMOJACHCTBUI TI'€HOB.
Biusnue Ha SMOpHOHAIBHOE pa3BUTUE pa3IMYHBIX (DAKTOPOB OKpYXkKaroleH
cpenpbl.

Poct u pazButue xuBoTHBIX. [locTaMOpronanbHbIi nepuoa. [lpsmoe n Hempsimoe
pasButHe. Pa3Butue ¢ meramopdo3oM y O€CHO3BOHOUHBIX M IO3BOHOYHBIX
KUBOTHBIX. bHOJOrM4eckoe 3HAU€HUE NPSIMOr0 M HENPSMOIO pPa3BUTHUSA, HX
pacnpocTpaHeHue B mnpupoje. Tumbl pocta XKUBOTHBIX. DaKTOpHl peryiasuuu
pocTta JKMBOTHBIX M denoBeka. CTaaiuu NOCTIMOPHUOHAIBHOTO pPa3BUTHUS Y
KUBOTHBIX U 4esoBeKa. [lepnoipl oHTOreHe3a yenoBeka.

PasMHoxeHne u paszButue pacteHuid. ['ametodputr um cnopodur. Meiio3 B
KU3HEHHOM IMKJIe pactenuil. (OOpa3oBaHuWe CHop B TMpoIlecce Meio3a.
I'amerorenes y pacrenuil. OIUIOAOTBOpEHHWE U PA3BUTHE PACTUTEIBHBIX
OopraHu3MoB. /[BoiiHOe OII0IOTBOPEHKE Y IIBETKOBBIX pacTeHHi. O0pazoBaHue U

Pa3BUTHEC CECMCHHU. MexaHu3MbI peryjaquu OHTOTCHE3a Yy paCTeHI/Iﬁ N )KUBOTHBIX

I/ICTOpI/IH CTAHOBJICHUA W  pPa3BUTHA TI'CHCTUKHU KaK HaAYKH. OcHoBHBIC
TCHETHYCCKHUE IIOHATHS W CHUMBOJEL | OMOJIOTMYHBIE XPOMOCOMBI, AJIJICJIBHBIC
I'CHBbI, aJIbTCPHATHBHBLIC IIPU3HAKH, HOMI/IHaHTHHﬁ u peHeCCHBHBIﬁ IIpHU3HAK,
roMo3urora, rerepo3nurora, 4Yucrad JIMHUA, T I/I6pI/IIlLI, T'CHOTHII, (I)CHOTI/IH.
OcHoBHBIC METOABbI I'CHCTHUKU! T I/I6pI/I,Z[OJ10FH‘-IeCKI/II>'I, HHTOHOFHQCCKHﬁ,

MOJIEKYJIAPHO-TEHETUYECKUM

Monorubpunnoe ckpemupanue. [lepsbiit 3akoH MeHens — 3aKoH enHo00pa3us
ruOpuioB mnepBoro mokoseHus. IlpaBuno nomuHupoBanus. Bropoit 3akoH
MeHngens — 3akOH paclIelyIeHuss Mpu3HAKoB. LluTonormueckne OCHOBBI
MOHOTHOPUAHOTO CKpeInBaHus. [ umores3a 4MCTOTH raMerT.

AHanuzupyrouiee ckpeuiuBaHue. IIpoMeXyTOUuHBIM XapakTep HaclleJOBaHMS.
Paciiernuienne npru3HaKoB IIPU HETIOJHOM JOMUHUPOBAaHUU.

JluruOpuaHoe ckpemuyBanue. TpeTwil 3akoH MeHaens — 3aKOH HE3aBHUCHUMOTO

HacCJICJOBaHUA IMPU3HAKOB. HI/ITOJIOFI/I‘-IGCKI/IC OCHOBBI JAUTH 6pI/II[HOFO




CKpEILIMBaHUS.
CueruienHoe HacienoBanue npusHakoB. Pabotst T. Moprana. CueruieHHOe
HAacJEA0BAHUE TI'€HOB, HAPYIICHUE CLEIUICHHUS MEXAy IeHamMu. XpOMOCOMHas
TEOPHS HACJIEICTBEHHOCTH.

I'eneruka mona. XpoMOCOMHBIH MEXaHU3M OIpPEIENECHUs Moja. AyTOCOMBI U
MIOJIOBBIE XPOMOCOMBI. ['OMOramMeTHblii U T€TEpPOraMeTHbIN moJ. [ eHeTnueckas
CTPYKTypa IIOJIOBBIX XpoMmMocoM. HacienoBaHue mNpU3HAKOB, CLEIUIEHHBIX C
IIOJIOM.

I'enoTun kak uenoctHas cucrema. [lneroTponus — MHOKECTBEHHOE IEHCTBUE
reHa. MHOXKECTBEHHbI ajuiequ3M. B3auMOAENCTBUE HEAIEIbHBIX T'€HOB.

KommnementapHocts. Onuctas. [lonumepus

3.4

3.5

BzaumoneiicTBrue reHoTuna u cpensl npu GopmupoBanun peHotuna. I3MeHYnBOCTb
npu3HakoB. KayecTBeHHbIC M KOJWYECTBEHHbIE MPU3HAKU. BBl M3MEHUYMBOCTH:
HEHaCJIEACTBEHHAs: M HaCJICACTBEHHAs.

MoudukanmonHass ~ U3MEHYHUBOCTb. Poib cpeapl B (dbopMupoBaHHA
MOIM(UKAITMOHHOW M3MEHYMBOCTH. HopMa peakiinu npusHaka. BapuaroHHbId psij
u BapuanmonHas kpuBas (B. HMoranHcen). CpoiicTBa MOAM(HUKAIIMOHHON
M3MEHYMBOCTH.

I'enoTnnmyeckas n3MeHYUBOCTL. CBOMCTBA F€HOTUITHYCSCKOM M3MEHYMBOCTU. BHIBI
TeHOTUIMYECKON N3MEHUNBOCTH: KOMOHMHATHBHAS, MyTaI[HOHHASI.

KomOunatuBHas W3MEHYMBOCTh. Meio3 ¥ TOJOBOWM TpollecC — OCHOBA
KOMOHMHATUBHOH M3MEHYUBOCTU. POIh KOMOMHATHBHON U3MEHUMBOCTH B CO3JaHHU
TeHETUYECKOT0 pa3HooOpa3us B Mpe/iesiax OHOTO BUIA.

MyTanroHHas U3MEHYMBOCTb. BHUIbI MyTallMii: T€HHBIE, XPOMOCOMHBIE, TEHOMHBIE.
CroHTaHHBIE W HMHIYLMPOBAaHHbIE MYTAalUWU. SepHbIE M IMTOIUIA3MAaTHYECKUE
MyTaru. COMaTHYECKUE U TIOJIOBbIE MyTalMK. [ [pUdrHBI BOBHUKHOBEHHWS My TalIHi.
MyTareHpl M WX BIHMSHUE Ha OPraHU3MbL. 3aKOHOMEPHOCTH MYTAlMOHHOTO
nporiecca. 3aKOH TOMOJIOTHUECKHX PsIIOB B HacleAcTBeHHON u3meHunBocTH (H.U.

BaBI/IJ'IOB). BHCH,[[CpHaSI U3MCHYHMBOCTHh U HACJICIACTBECHHOCTD

Kapuotun wuenoseka. MexayHapoaHas TMporpaMMa HCCIEIOBAaHUSA TIeHOMaA
yernoBeka. MeToapl  HM3Y4eHUsT TEHETUKM  YEJOBEKAa: TIEeHEAJOTMYECKUU,
OJIM3HELOBLIN, IIATOTeHETHYUECKHH, MONYJISITUOHHO-CTATUCTUYECKHA,
MOJIEKYJIAPHO-TEHETUYECKHIA. CoBpeMeHHOE onpeaeseHue TCHOTHIIA:
MOJJHOT€HOMHOE CEKBEHUPOBAHUE, TEHOTUIIUPOBAHUE, B TOM UYHCIIE C IOMOILBIO
[MIIP-anamu3a. HacnencrBeHHble — 3a00jeBaHUs ~ YeJIOBEKa. | GHHBIE |
XPOMOCOMHBIE 0oJie3Hn qeJIoBEKa. bone3uu C HacJIEICTBEHHOM
MPEAPACTIONOKEHHOCThIO. 3HAYEHUE MEIMIIMHCKON F€HETUKH B MPEIOTBpPALICHUN

U JIEYECHNY T€eHETHYECKHUX 3a00eBannii yenoBeka. CTBOJIOBEIE KIIETKU
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JloMecTuKalus U ceseKus. 3apoXkKIeHUE CEIEKIUU U JoMecTuKauu. Yuenue H.M.
BaBuiioBa 0 1eHTpax MPOMCXOXKICHUS U MHOT00Opas3usi KyJIbTYPHBIX PACTECHHH.
Posp cenexiyu B CO3aHMM COPTOB PacTEHUM M NOPoA *kUBOTHBIX. CopT, mopona,
mITaMM. 3aKOH TOMOJIOTMYECKUX PSJOB B HACIEACTBEHHOW u3MeHunBocTH H.U.
BaswuiioBa, ero 3naueHue st CENEKIMOHHON pabOThI.

Metoabl  ceneKIMOHHOW paboThl. VICKyCCTBEHHBIM OTOOp: MacCOBBIM H
WHIUBUYIbHBI. Otanel KOMOMHAIIMOHHON CEJIEKIIUH. Ucneiranue
Ipou3BoAuTENIed MO MOTOMCTBY. OTOOp MO TE€HOTUIy € HOMOILBIO OLIEHKH
(eHoTHNa MOTOMCTBA M OTOOP 1O TEHOTHUITY ¢ momMonIbio ananu3a JIHK.
HckyccTBeHHBIN MyTareHe3 Kak METOJl CeJIEKIIMOHHON pa0boThl. PaguanmoHHbIi 1
XUMHUYECKMH MyTareHe3 KakK HWCTOYHHMK MyTalMii y KyJIbTYpHBIX (opm
opranu3moB. lcrnonp3oBaHHE T'€HOMHOIO DPEIAKTHUPOBAHMS U METOJOB
pexomOuHaHTHBIX JIHK 11151 mosryueHust HCXOAHOT0 MaTepraia Jilsl CeIEeKIIHH.
[lonyuenne mnomumuonnoB. BuyrpuBHuoBas rulOpuauzaiys. bim3kopoacTBeHHOE
CKpellvBaHue, WM MHOpuauHr. HepoicTBeHHOE CKpelliMBaHWEe, WM ayTOpPHIMHT.
I'ereposuc u ero npuuussl. Mcnonb3oBaHue rereposuca B cenekuuu. OtnanéHHas
rubpuamsanys. [lpeogonenne Oecruionusi MEXBUIOBBIX THOpUIOB. JlocTkeHus

CEJICKIIMU PACTEHUI U YKUBOTHBIX

3.7

4.1

OOBEKTHI, UCIOIB3YyEMbIE B OMOTEXHOJIOTUH, — KJIIETOUHBIE U TKAHEBBIE KYJbTYpHI,
MHUKPOOPTaHU3MBl, HUX  XapaKTepUCTHKA. TpaJuIMOHHAs  OHOTEXHOJIOTHSL:
xje0oneyeHre,  MOJydYeHHE  KUCIOMOJOYHBIX  HPOJIYKTOB,  BUHOJENHE.
Muxkpobuonornyeckuii  cuHTe3. OOBEKTHI MHUKPOOHOIOTUYECKUX TEXHOJOTHI.
[IpousBoncTBO  Oenka,  aMUHOKHMCIOT M BUTaMHMHOB.  VIcKyccTBEHHOE
OILUIONOTBOpEHUE. PEKOHCTPYKIMA SAHUEKICTOK M KIOHUPOBAHUE >KUBOTHBIX.
Merton TpaHCIUTaHTalUU SAEP KIETOK.

XpoMOCOMHass M Te€HHas WHXKEHepus. VICKyCCTBEHHBIM CHHTE3 TE€Ha |
KoHCTpyHpoBaHue pexkomOuHaHTHbIX JIHK. JlocTmkeHus W TEpCIIEKTUBHI
XpPOMOCOMHOW M T€HHOM WH)XEHepuu. MeaunuHCcKue OHOTEXHOJIOTHH.

Hcnonbs30BaHHE CTBOJIOBBIX KJIETOK
Cucrema u MHOFOO6paSI/Ie OpTraHHU4Y€CKOro Mmupa

buonornueckoe  pasHooOpazue  opraHu3moB.  CoBpeMeHHas  cuUCTeMa
opranuyeckoro Mupa. llpuHnunel kinaccugukanuu opraHu3MoB. OCHOBHBIE
CUCTEMATUYECKHE IPYIIIBI OPraHU3MOB.

OCOOCHHOCTH CTPOCHHUSA U JKU3HEACATEIBHOCTU OJHOKJIETOYHBIX OPraHU3MOB.
bakrepuu, apxeu, OHOKIETOUYHbIE TPUObI, OJHOKIETOUYHbIE BOJOPOCIH, IAPYTHUe
npoTucThl. KooHMaIbHBIE OpraHu3Mbl. J[BUKEHNE OAHOKIETOYHBIX OPraHU3MOB:
amMEOouAHOE, KT'YTUKOBOE, PECHUYHOE. 3alliTa y OJHOKJIETOUYHBIX OPTaHHU3MOB.

PaznpaxuMocTh y OAHOKIETOYHBIX OPraHu3MOB. TaKCUChI




4.2

4.3

4.5

4.6

MHorokJjieTouHble pacTeHUs. B3auMOCBA3b YaCTEN MHOTOKJIETOYHOI'O OpraHu3Ma.
Tkanu, opraibl ¥ CUCTEMbl OPraHOB MHOTOKJIETOYHOIro opranusma. OpraHuszm
Kak enuHoe 1enoe. TkaHum pacteHuid. TUIBI PacTUTENbHBIX TKaHEM:
oOpaszoBarenibHasi, IOKPOBHAs, MPOBOAMAIIAs, OCHOBHAas, MEXaHHYECKas.

OcobenHocTy cTpoeHUs, PYHKIUN U PACIIOIOKEHUS TKAaHEH B OpraHax pacTeHUI

BereraruBHble U TeHEpaTUBHBIE OpraHbl pacTeHu. OYHKIUN OPraHOB U CHUCTEM
opranoB. Kapkac pactenuil. J[BUKE€HME MHOTOKJIETOYHBIX PACTEHUI: TPOIIU3MBI U
Hactuu. llorymomeHne BOIBI, YIJIEKUCIOrNO Tra3a W MHUHEPAIBHBIX BEILIECTB
pactenusimu. [lpixanue pactenuid. Auddysus ra3oB yepes3 MOBEPXHOCTb KIETKH.
TpancnopTHele cucTeMbl pacTeHuil. Beinenenue y pacteHuid. 3amura y
MHOTOKJIETOUHBIX pacteHuil. Kyrukyna. CpenctBa MacCHBHOM M XUMHUYECKOM
3amuThl. DUTOHUUIBIL.

PazgpaxxumocTs M perynsiuus y opraHu3mMoB. Pa3zgpakuMocTe M peryisiuus y

MHOTI'OKJICTOYHBIX paCTCHHﬁ. PocToBrIe BeliecTBa M UX 3HAYCHHUE

MHOrok/IeTouHble  KMBOTHBbIE.  B3aMMOCBs3b  4acTeil  MHOTI'OKJIETOYHOTO
opranusma. TKaHI/I, Oopradbl U CHUCTCMbI OpraHOB MHOI'OKJICTOYHOI'O OpraHu3Ma.
Opranmusm kak eauHoe 1enoe. ['omeoctas. TkaHu KUBOTHBIX U 4Ye€lIOBEKa. THIIBI
JKABOTHBIX TKaHEHU: JIHUTENHAIbHASA, COCAMHUTENbHAS, MBIIIECUYHAs, HEpPBHAas.
OcoOenHoctu cTpoeHHs, (GYHKIMH U pacmoiioKeHUsT TKaHel B oOpraHax

JKHUBOTHBIX U YCIIOBCKA

Oprasbl U CUCTEMBI OPraHOB UBOTHBIX. DYHKIIMU OPraHOB M CHCTEM OpPIraHOB.
Omopa Tena opranu3moB. CKeleTbl OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX
XKUBOTHBIX. HapyxHblii 1 BHyTpeHHMI ckeneT. CTpoe€HHE M TUIBI COEIMHEHUS
KOCTEH.

JIBrK€HHEe MHOTOKJIETOYHBIX JKMBOTHBIX. IluTanue sxuBoTHbIX. IluTanue
MMO3BOHOYHBIX )XKHBOTHBIX. [[pixanue xuBOTHBIX. KokHOE mpixanue. XKabepHoe u
JIETOYHOE JIBIXaHUE.

JIpIXaHW€e TO03BOHOYHBIX >KMBOTHBIX. OBOJIOLMOHHOE YCJIOKHEHHUE CTPOCHHS
JIETKUX TMO3BOHOYHBIX KMBOTHBIX. JlpIXaTejbHasi CUCTEMa 4YeloBeKa. MexaHu3m
BEHTWJIAIIMK JIETKUX Yy TTHIl W MICKOMHUTAIONIUX. TpaHCIOPT BEHIECTB Y
opranu3moB. TpaHcHOpPT BeUIECTB Yy XUBOTHbIX. KpoBeHOcHast cuctema u eé
opranbl.  KpoBeHocHas  cucremMa  TMO3BOHOYHBIX  JKMBOTHBIX.  Kpyru
KpoBOOOpaIreHusi. JBOJIONHUOHHBIE  YCIOXHEHUS CTPOCHHS KPOBEHOCHOM
CUCTEMBI MO3BOHOYHBIX >XKMBOTHBIX. BplneneHue y opranu3moB. Beiienenue y
#UBOTHBIX. CoKpaTtutenbHble Bakyosnn. Opransl BeiieneHus. CBs3b MOJOCTU TENa
C KPOBEHOCHOM W BBIIEIUTEIBHON CUCTEMaMHu. BpleneHne y MNO3BOHOYHBIX
KUBOTHBIX. 3aliUTa y MHOTOKJIETOYHBIX JKMBOTHBIX. [lOKpoBBI M uX

IIPOU3BOJHEIC.
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PaznpaxxuMocTh U peryisust y opranu3MoB. Pa3apakuMoCcTh Y OHOKIETOYHBIX
opranu3mMoB. Takcuchl. Pa3apakMMOCTh W PEryJsius y MHOTOKICTOYHBIX
pacteHuii. PocToBble BelecTBa U MX 3HAUCHHE.

HepBHas cucrema u pedieKTOpHasi peryJisiusi Y MHOTOKJICTOYHBIX KHBOTHBIX.
HepBHas cuctema u e€ oTJesnbl. DBONIOIMOHHOE YCI0KHEHHE CTPOCHUSI HEPBHOM
CUCTEMBI y KUBOTHBIX.

Pazpabotka anroputmMoB u mnporpamMMm s 3¢GHEKTUBHON (HYHKIIMOHATLHOMN
AQHHOTAIlUM ~ TE€HOMOB,  TPAHCKPUITOMOB,  TPOTEOMOB,  METabOJIOMOB

MHUKPOOPIraHU3MOB, PACTEHUMN, )KUBOTHBIX U 4EJIOBEKA
OpraHu3Mm 4esoBeKa U €ro 310pOBbe

Oprasbl 1 CUCTEMBI OPTaHOB yesnoBeka. OTiebl TOJIOBHOTO MO3Tra O3BOHOYHBIX
KHUBOTHBIX. Peduekc u peduiekropHas nyra. be3ycrnoBHbIE U yCIOBHBIC
peduexcel. 'ymopanbHast peryiasiuuss M SHIOKPHUHHAs CHCT€Ma >KUBOTHBIX H
yenoBeKa. JKene3bl SHAIOKPUHHOM CUCTEMBI U MX TOPMOHBI. [[eficTBE TOPMOHOB.
B3anMocBsI3p HEpBHOW M DHIOKPUHHOW cucTeM. [ mmoramamo-runodusapHas

cucrema. Pediekc u pednexropHas ayra. be3ycinoBHbBIE B YCIIOBHBIC PEQIICKCHI

5.2

5.3

3amuTa opranuzMa ot OoneszHel. IMMmyHHast cuctema venoBeka. KiieTouHblil u
rYMOpaJbHBIA HUMMYHHUTET. BpoxaEHHbIN, NpHOOpETEHHBIN crenupuyecKkuit
umMmyHuTeT. Teopuss  KIOHaJIbHO-CeleKTUBHOro uMMmyHutera (I1.Dpnux,
®.M.bepner, C.ToneraBa). BocnanutenbHble OTBETHI OpraHu3sMoB. Poib

BPOKJIEHHOIO HMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JIeBaHUI

KpoBeHocHast cucrema u e€ opransl. Cepale, KpOBEHOCHBIE COCY/ABI U KpPOBb.

Kpyru xpoBoobpaiienus. Pabora cepaiia u e€ perynsuus

5.4

Jpixanue uenoBeka. Juddysus razoB yepe3 MOBEPXHOCTh KIETKU. J[pIxaTenpHas
cucTteMa deloBeka. JlpIxarenmbHas TMOBEPXHOCTh. Perymsmust  JapIXxaHUs.

JIpIxareabHbIe 00BEMBI

5.5

5.6

[MumeBapurenbHas cucremMa uenoBeka. OTHenbl MHUIIEBAPUTENHHOTO TPAKTA.
[InmeBapuTenbHble  XKene3bl.  BHYTpUIIOIOCTHOE M BHYTPHUKIJIETOYHOE
MUIIeBapeHne

ITokpoBel M wux mnpousBojaHble. Opranbl BbiaeneHuss. Ilouku. Crtpoenue u
¢byHkmonupoBanue HeppoHa. OunbTpanus, cekpenus U 0OpaTHOE BCAChIBAaHUE

KaK MEXaHU3MbI pab0Thl OpraHoB BbleNeHuss. OOpa3oBaHrEe MOYH Y YeJIOBEKa

5.7

,HBI/I)KCHI/IC YelloBeKa: MplmieyHas cucrema. CKelNeTHBIE MBIl B HX pa60Ta.

CTpoeHME U TUITBI COEAMHEHUS KOCTEH

Teopust sBoOMIOIMKU. Pa3BuTHe XM3HU Ha 3emiie

6.1

OpomounonHass teopus Y. JlapBuna. [Ipeanochuiku  BO3HUKHOBEHMS

napsuHM3Ma. JKn3Hb U HayyHas aedarenbHocTh Y. JlapBuHa.




JBmxymue cuiibel 3Boionuu BUIoB 1o Y. JlapBuHY (BBICOKash MHTEHCUBHOCTH
pa3sMHOXKEHHsI OpPraHM3MOB, HACJEICTBEHHAas W3MEHYMBOCTh, Ooprba 3a
CYLIECTBOBAHHE, ECTECTBEHHBIN U UCKYCCTBEHHBINA 0TOOD).

Odopmnenne cunTernyeckor teopuu sBomronuu (CTD). HelitpanbHas Teopus
sBomtor. CoBpeMEeHHAas HBOJIOIMOHHAs OMOJOrus. 3HaYCHHUE BOJIOIMOHHON

TeopuHu B GOPMUPOBAHUN €CTECTBEHHO-HAYYHON KapTHHBI MUPA

6.2

[Tonmynsimuss kak ayeMeHTapHas eauHuua 3BoytoluUd. COBpEMEHHBIE METOJIbI
OLICHKM T'€HETHYECKOTO pa3HOOOpa3usi U CTPYKTypbl Homyisauuid. M3menenue
reHooHAa MOMYJSIIMK KakK 3JIEMEHTapHOE SBOJIIOIMOHHOE SBJIEHUE. 3aKOH
reHeTudeckoro paHoBecus k. Xapau, B. BaiinOepra.

DOneMeHTapHbIe (GaKTOpPHl (ABWKYIIME CHJIBI) OSBONIONUU. MyTalMmOHHBIN
nporecc. KomOunatuBHas wu3MeHuMBOCTh. /Jlpeiidp reHoB — ciyuaiiHble
HEHANpaBlIEHHbIE HM3MEHEHUS 4YacTOT ajuleleil B momymsauuax. OQdexr
OCHOBATEJIA. Murparuu. W3onsmus TOTYJISLIAMA: reorpaduueckas
(mpocTpaHCcTBEHHas), OMoaoruueckas (penpoayKTUBHAs).

EctectBennbiii  orOOop — HampaBimsoomuid  ¢dakrop dBomouud. Dopmbl
€CTECTBEHHOTO  OTOOpa: JBIDKYIIMH, CTaOUIU3UPYIOIIUHN, Pa3phIBAIOLIUI
(nm3pyntuBHbIi). [TonoBoit oT60p.

[IpucniocoOneHHOCT, ~ OpPraHM3MOB  Kak  pe3yabTaT  MHKPOIBOJIIOLMH.
Bo3HukHOBeHHE — MpHCIOCOOIeHM Yy — opraHu3smMoB.  ApoMopdo3bl U
uanoanantauuu. [Ipumeps! npucnocobneHuii y opranuzMoB. OTHOCUTENBHOCTD
MPUCIIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepum u cTpykrypa. BuumooOpasoBaHue kak pe3ysbTaT
MUKposBotoiu. M3onmsamus — ximrodeBoil dakrop BupooOpazoBanus. Ilytu u
CHOCOOBI BHUJI000pa30BaHUS: aJJIoNaTpUYECKoe (reorpaduueckoe),
CUMITaTPUYECKOE  (IKOJIOTHYECKOE),  «MTHOBEHHOE»  (MOJIUIUIONIU3AIIHS,
rubpuanzanys). JJIMTeNbHOCTh 3BOTIOIUOHHBIX ITPOLECCOB.

Mexanu3mbl (OpMUPOBAHUS OHOJIOTUYECKOTO pa3HO0Opa3usl.

Ponp 3BOMIOLIMOHHON OMOJIOTMM B Pa3pabOTKe HAYYHBIX METOJIOB COXPAaHEHMS
OropazHooOpa3usi. MUKpPOIBOIIONMS W KOJIBOJIOIMS TApPa3uTOB M HMX XO35ECB.
Mexanu3mbl pOpMHUPOBAHUS YCTOMUYUBOCTH K aHTUOMOTHKAM UM CIIOCOOBI O0OPHObI

C HeH

6.3

MeTtoapl u3ydeHuss Makpos3Boironuu. [lageoHTomornyeckue MeTOAbl M3YUEHHS
sBomtorun. [lepexoansie GopMbl U PUIOTEHETUYECKUE PSAIBI OPTAHU3MOB.
buoreorpapuyeckne Metobl u3yueHus Botonuu. CpaBHeHUE (IOPHI U QayHbI
MaTepUKOB M OCTPOBOB. broreorpaduueckue odiaactu 3emin. Buasi-sHneMuku u
PEJUKTHI.

DOMOpHOJIOTHYECKHE U CPABHUTEIBHO-MOP(OIOTHYECKHE METOJbl HM3y4YCHHUS




6.4

SBONIOLMU. ['€@HEeTHYeCKHe MEXaHU3Mbl 3BOJIIOLMM OHTOTE€HE3a W TMOSBICHUS
SBOJIOLMOHHBIX ~ HOBHIECTB. [ 'OMOJIOTMUHBIE M  AHAJOTMYHBIE  OPraHbl.
Pynumenrtapubsle  opraHbl M aTaBU3Mbl.  MOJEKYJISIPHO-TEHETHYECKHE,
OMOXMMHYECKHEe M  MaTeMaTU4YeCKWe  METOJbl  U3YYEHHS  DBOJIOLUU.
I'omonornunbie TeHbl. COBPEMEHHBIE METOMBI MOCTPOCHUS (PHIOTEHETHYECKUX
JIEPEBbHEB.

XPOMOCOMHBIE MYTAI[H U SBOJIIOIHS TEHOMOB.

OOmue 3akoHOMEpHOCTH (TpaBuia) 3BojoUUU. HeobpaTUMOCTh 3BOJIOLHUU.

AnantuBHas paguanus. HepaBHOMEpHOCTh TEMIIOB IBOJIIOIIUU

Hayunble runore3bl MNpPOUCXOXKICHHMsS JKU3HM Ha 3emie. AOHOreHes H
naHcnepmus. JloHay4Hble PEAICTAaBICHUS O 3aPOKICHUH KU3HU (KPEALlMOHU3M).
['unoTe3a MOCTOSHHOTO CaMO3apOXK/IECHUS JKU3HU U €€ ONPOBEPKEHUE ONbITAMHU
®. Penu, JI. Cnamwrannanu, JI. Ilactepa. IlpoucxoxxneHue KU3HU U
acTpOOHOJIOTHS.

OcHoBHbIE 3Tallbl HEOpraHUYecKoM 3Bostouuu. [lmanerapHas (reosiornyeckas)
HBOJIIOLMS. XUMHUYECKas 3BOJIOLUSA. AOHOT€HHBIH CHHTE3 OpraHHYECKUX
BemlecTB u3 Heopranuyeckux. Ombeir C. Mumnepa u I'. FOpu. O6pazoBanue
nosnMepoB U3 MoHoMepoB. KoanepBarnas runoresa A.M. OnapuHa, rumnoresa
nepBuuHoro OynboHa JIk. XonpneitHa, reHetuueckas rumnore3a [. Mémnepa.
Pu6ozumer (T. Yek) u runoreza «mupa PHK» V. I'mnbepra. dopmupoBanue
MeMOpaH U BO3HUKHOBEHHE MPOTOKJIETKH.

Uctopus 3emnu u meronapl e€ u3yudeHus. Vckonmaemble OpraHM4ecKHe OCTaTKH.
I'eoxpononorust u e€ Meronsl. OTHOCHUTENbHAs M a0OCONIOTHAsE T€OXPOHOJIOTHSL.
I'eoxpoHosornueckas 1mkasa: 0HbI, Ipbl, HEPUOBL, JTOXH.

HavanpHble sTansl opranuueckoil sBomonuu. IlosBieHne u 3BONIONMS MEPBBIX
KJICTOK. OBONIONUA MeTabonm3ma. BO3HUKHOBEHHWE TEPBBIX DKOCHUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOIIIIEHKU KaK aHaJIOr MepPBbIX Ha 3emiie COOOIECTB.
Crpomaronutsl. [IpokapruoThl U 3yKapHOTHI.

[Tpoucxoxaenue 3ykapuoT (CUMOHOTeHe3). DBOIIOIMOHHOE IPOUCXOXKICHUE
BUpYycoB. IIpoucxokIeHHe MHOTOKJIETOYHBIX OpraHu3MoB. Bo3HuUKHOBeHHE
OCHOBHBIX TPYIIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tamlbl 3BOMIOUMU BBICHIMX pacTeHUi. OCHOBHBIE apoMoOp(O3bI
pactenuid. Bbixox pacrenuit Ha cymry. IlosBieHue CHOpOBBIX pacTeHHN U
3aBoeBaHne uMHu cymu. CemeHHble pacTeHus. lIpoucxokaeHue IBETKOBBIX
pacTeHui.

OcHOBHBIE 3Tamnbl 3BOMIONMU SKUBOTHOTO Mupa. OCHOBHBIE apoMOp(dO3bI
KHUBOTHBIX. Benackas ¢ayna. KemOpuiickuii B3pbIB — MOSIBIIEHUE COBPEMEHHBIX
TtunoB. [IepBeie XOpnoBeIe KUBOTHBIE. JKU3HB B BOJE. DBOIIONUS ITO3BOHOYHBIX.

[Tpoucxoxaenne ampubuit u pentunuii. [IpoucxoxaeHNE MICKOMHUTAOIINX U
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ntun. [lpuamun xmrodeBoro apomopdo3a. OcBoeHUE OECMO3BOHOYHBIMHU U
[M0O3BOHOYHBIMH JKUBOTHBIMU CYIIIH.

PazBuTune xu3HM Ha 3eMiie 1O 3paM U IepuogaM: apxeil, MpoTepo30M, Najaeo30u,
Me30301, KaiHO30H. OOmas XapakTEepUCTHKAa KIUMaTa M TEOJOTHYECKUX
nporieccoB. [TosiBIeHUE U paclBET XapaKTEPHBIX OPTraHU3MOB. YTIe00pa30oBaHHE:
€ro YCJIOBHS U BIUSHUE HA Ta30BBIA COCTAB aTMOC(EPHI.

MaccoBble BBIMUPAaHUS — 3KOJOTHYECKHE KPHU3UCHI mpomuioro. [Ipuuunbl u
CIIEJICTBUSI MAcCOBBIX BbIMHpaHU. COBPEMEHHBII 3KOJIIOTMYECKUN KPHU3UC, €ro

0CO0EHHOCTH

Pasnenst m 3agaunm anTtpomosnoruu. Mertonsl aHTponosnorud. (CraHOBIIEHHE
IIPE/ICTAaBICHUM O MPOUCXO0XKIEHUH ueroBeka. COBpeMEHHbIE HayYHbIE TEOPUH.
CxoncTBO 4yenoBeKa C KUBOTHBIMH. CHUCTEMATHYECKOE IMOJIOKEHUE YEJIOBEKa.
CBuzerenbcTBa  CXOACTBA — YEJIOBEKA € JKMBOTHBIMHM:  CPAaBHUTENIBHO-
MOP(OJIOTHYECKHE, AMOPHOJIOTUYECKHE, ($H3M0JIOr0-OMOXUMHUYECKHE,
noBeieHueckue. OTanyus yenoBeka OT )KMBOTHBIX. [IpsIMOX0KIeHre U KOMILIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE rOJIOBHOTO MO3ra U BTOPON CUTHAJIBHON
CHUCTEMBI.

JiBumkymue cuibl ((akTopbl) aHTpONOreHe3a: OMOJOrMYecKHe, COLMaIbHBIE.
CooTHo1ieHrne OMOIOTMYECKUX M COLMANIBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.
OCHOBHBIE CTaIuM AaHTPOIOTe€HE3a. ABCTPAIIONUTEKN — ABYHOTHE MIPEIKH JIIOIEH.
UYenoBek  yMenblil, IEpBble  H3TOTOBICHUSA opyaui  Tpyaa. UYenosek
MPSMOXOJIAIIUNA U TEpBBIA BBIXOA JroAeH 3a mpenensl Adpuku. Yemosex
reiienb0epreckuii — oOUi NpPeJoK HeaHIEepPTATbCKOro YesloBeKa W YesloBeKa
pazymHOro. YesnoBek HEaHIEPTANBCKUM KaK BUJ JIIOJEH XOJIOAHOIO KIUMaTa.
YenoBeKk pa3syMHBIII COBPEMEHHOIO THUIIA, JIEHUCOBCKUN YEJIOBEK, OCBOCHHE
KOHTHHEHTOB 3a peneiaamMu AQpukH.

DOBONIOIUS COBPEMEHHOIO uesnoBeka. EcTecTBeHHBI OTOOp B MOMYJIALHUAX
yenoBeka. MyTalMoHHbI mporiecc W noiaumopdusm. [lomynsannoHHbIE BOJHBI,
npeiid reHoB, MUrpanus U «3QQHEKT OCHOBATENA» B MOMYJISIHUIX COBPEMEHHOTO
YeJI0BEKa.

UYenoseueckne pacel. Ilonstme o pace. bonpmme pacel:  eBporeougHas
(eBpasmiickasi), aBCTpaJlo-HerpoujHas  (dKBaTOpuUaibHasg), MOHIOJOUIHAS
(asmaTcko-aMepHKaHCKas). Bpemss M IyTH pacceleHHs 4elloBeKa I10 IUIaHETE.
EmuacTBO  yenmoBedeckux pac. HaydHas  HECOCTOSTENBHOCTb — pacu3Ma.
[IpucnocoOaeHHOCTh uelloBeKa K pa3HbIM YCIOBUSAM OKPYXKAIOLIEH cpenbl.
Bnusiaue reorpaduyeckoit cpensl M Apeiipa TeHOB Ha MOP(OJOTHIO U

(U3HOOTHIO YeToBeKa

DKOCUCTEMBI U TIPUCYILIME UM 3aKOHOMEPHOCTU
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7.2

Paznenbl u 3agaun sxosioruu. CBs3b HKOJIOTHU C IPYTUMU HAyKaMH.
Meroast skonoruu. lloseBbie HaOMOACHHUS. ODKCIEPUMEHTHI B IKOJIOTHU:
MpPUPOAHbIE U JiabopaTopHble. MoOJENIUPOBaHHE B JKOJOTUU. MOHUTOPHHT

OKPY KaIOIIEeH Cpebl: JTOKAIbHBIN, pErHOHAIBHBIN U TJ100aIbHBIN

Okojoruueckre (akTopbl M 3aKOHOMEpHOCTH ux neidctBus. Knmaccuduxarms
JKOJIOTMUECKUX (PaKTOpOB: abMOTHYEeCKHEe, OWOTHYECKHE, aHTPOIOTECHHBIE.
OOme 3aKOHOMEPHOCTH JEGHCTBHSI 3KojJorudeckux ¢akropo. [IpaBuio
munumyma (K. Ilmnpenrens, 0. JIu6Gux). TonepaHTHOCTh. DBpUOMOHTHBIE U
CTEHOOMOHTHBIE OPTraHU3MBI.

Abunotnyeckue Qaxtopsl. CBeT Kak 3Kkonoruyeckuit gaxrop. [eiicTBue pasHbIx
Y4acTKOB COJIHEUHOTO CIEKTpa Ha OpraHu3Mbl. OKOJIOIMYECKHUE TPYIIIBI
pacTeHMil M JKUBOTHBIX [0 OTHOLIEHMIO K cBeTy. CHUrHajbHas poJib CBETa.
doTonepruoausm.

Temnepatypa kak okojorumdeckuii ¢akrop. JlelicTBue Temmeparypbl Ha
opranusmsl. [ToMkuIOTEpMHBIE U TOMOHOTEPMHBIE OpPraHU3Mbl. DBPUTEPMHbBIE U
CTEHOTEPMHBIE OPTraHU3MBI.

Bnaxxnocte kak oskonoruueckuit  (dakrop. [IpucmocobneHust pacTteHHil K
MoJIJIep>KaHuio BOAHOTO Oananca. Knaccudukaius pacTeHUM MO OTHOIIEHHUIO K
Bojie. [IpucnocoOieHus )KUBOTHBIX K U3MEHEHHUIO BOJTHOTO PEXUMA.

Cpenpl oOuTaHUS OpPraHU3MOB: BOJIHAs, HA3€MHO-BO3JYIIHAs, MOYBEHHAs,
ryOWHHAs  TOAMOYBEHHAs, BHYTpPUOpPraHu3MeHHas. DU3NKO-XMMHUYECKHE
OCOOECHHOCTH CpeJl oOMTaHMsS OpraHu3MoB. l[IpucnocobieHuss OpraHu3MoB K
KU3HU B Pa3HBIX Cpeax.

buonornueckue purmsl. BHennue u BHyTpeHHHE pUuTMbl. CYTOUHBIE U TOJIMYHBIE
putMbl. [IpHcrocoOIeHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSM YCIOBUH
KU3HH.

Xuznennvie popmbl opranusmon. [loHsTHe o xu3HeHHON Qopme. Ku3HeHHbIE
(GOpMBI pacTeHUil: AepeBbs, KYCTapHUKH, KYCTAPHHUYKH, MHOTOJICTHHUE TpPaBBHI,
OJTHOJIETHUE TpaBbl. JKu3HEeHHBbIE (DOPMBI )KUBOTHBIX: TUAPOOHOHTHI, T€OOUOHTHI,
a’poOuoHTHI. OCOOEHHOCTH CTPOSHHS U 00pa3a KHU3HU.

buotnueckne daxTopbl. Bumbl OMOTHYECKHMX B3aUMOJCHCTBUMN: KOHKYPEHIIHS,
XHUIIHAYECTBO, CUMOMO3 U ero ¢opmel. [lapazutusm, koomeparusi, MyTyaau3M,
KOMMEHCAIIU3M (KBapTUPaAHTCTBO, HaxJeOHUYECTBO). Herpoduueckue
B3aUMOJCHCTBUs  (Tomuyeckue, Qopuueckue, ¢dadpudeckue). 3HaYEHUE
OMOTHMYECKMX B3aUMOJICHCTBUN U CYIIECTBOBAHHSA OPraHU3MOB B Cpele

obutanus. [IpyHINI KOHKYPEHTHOT'O UCKIIIOUCHHS

7.3

DKOJIOTHYECKHE XapaKTePUCTUKHU momymsinuu. [lomynauus kak Ouojorudeckas

cucrema. Poib HEOTHOPOTHOCTH Cpelibl, PU3MUECKUX OaphepoB U OCOOCHHOCTEH
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O6uosIoruu BUJOB B (POPMUPOBAHUM MPOCTPAHCTBEHHOW CTPYKTYPHI MOMYJISIIHMA.
OcHOBHbIE MOKa3aTeNM MOMYJALMU: YUCIEHHOCTb, IUIOTHOCTh, BO3pAacTHas M
II0JIOBAsi CTPYKTypa, pOKIAEMOCTb, IPUPOCT, TEMII pPOCTa, CMEPTHOCTb,
MUTpaLUs.

Okojorudeckas cTpykrypa mnonyiasuuu. OILleHKa YHCIEHHOCTH IONYJISLUY.
JluHaMuKa nOmyisuuy U €€ peryisuus. buoTudeckuil NOoTeHIUaN MOMYJISLUH.
MognenupoBanue OUHAMMKU —nomymsinu.  KpuBele  pocTa  YHMCICHHOCTH
nonyisinuu. Kpusble BbDKMBaHMs. Perynsiiys 4uCIEHHOCTH HONMYJIALMHU: POJb
(GakTOpOB, 3aBUCAIIMX M HE 3aBUCAIIUX OT IUIOTHOCTH. OKOJIOTUYECKHE
cTpareruu BUJoB (I- u K-ctparerun).

Ilonatue 006 »sKoysoryueckoil Hume Buaa. MectooOutanue. MHoromepHas
Mozenb dKonorndeckod Humm Jk.M. XatunHcoHa. Pa3zmepsl 3Konoruueckoin
Humy. [ToTeHnmanbHas u peaan3oBaHHAas HULIN.

Bun xak cucrema mnonynsuuid. Apeanbl BUIOB. Buasl M uX KU3HEHHbIE
CTpaTerud.  3aKOHOMEPHOCTH  TOBEJEHUS W MWUIPAlMA  >KUBOTHBIX.

buonornueckue nHBa3zuu JYKCPOAHBIX BUI0OB

CooOmiectBa opranu3MoB. buonenos u ero crpykrypa. CBs3u Mexay
opraHu3mMamMu B OHOIlEHO3€. JKOCHCTeMa Kak OTKphITas cucrema (A.J[x.
Tencnu). @yHKIMOHAIBbHBIE OJIOKM OPraHU3MOB B AIKOCHCTEME: IMPOJYIEHTHI,
KOHCYMEHTHI, peayleHThl. Tpodudeckue ypoBHU. Tpodudeckue 1enu U CETH.
Abuotnyeckue 61moku sKocucteM. [TouBbl M MibI B 3KocHcTeMax. Kpyrosopot
BCIICCTB U TOTOK SHCPIUH B OKOCUCTEME.

OcHoBHBIE TTOKa3aTeIN 3KocucTeMbl. buomacca u mpoaykius. DKOJIOTHYECKUE
MIUPaMHJIbI YUCEN, OMOMACCHI U DHEPTHH.

HanpaBneHHble 3aKkOHOMEpHBIE CMEHBI COOOIIECTB — cyKieccud. [lepBuuHbie u
BTOPUYHBIE CYKIIECCHH M HWX IPUYMHBL. AHTPONOI€HHbIE BO3JECHCTBHUS Ha
cykueccun. KimnmakcHoe cooOuiectBo. bruopaznoobpasue 1 monHoTa KpyroBopora
BEILIECTB — OCHOBA YCTOHUMBOCTH COOOIIIECTB.

[Ipupoanpie 5KOCHUCTEMBI. AHTPONOTEHHBIE JKOCHCTEMBI. ATPOIKOCHCTEMA.
ArpoueHo3. Paznnuns Mexly aHTpOIIOT€HHBIMU U TPUPOJHBIMH 3KOCHCTEMAMM.
Ypboskocucrembl. OCHOBHbIE KOMIIOHEHTHI YpOoakocucteM. ['opojckas ¢iopa u
¢dayna. CuHaHTpONU3aIMs TOPOACKON (ayHbl. bronornueckoe u X03sIiiCTBEHHOE
3HAUEHUE arpodKOCHCTEM M YpOOIKOCHUCTEM. 3aKOHOMEPHOCTH (POPMHUPOBAHUS
OCHOBHBIX B3aMMOJICHCTBHI OPraHU3MOB B SKOCHCTEMAX.

[Tepenoc sHeprum M BEUIECTB MEXKIY CMEKHBIMU 3KOCUCTEMaMU. Y CTOMYMBOCTh
OpraHu3mMosB, HOHyJISII_[I/If/’I U 3KOCUCTECM B YCIOBUAX CCTCCTBCHHBIX U

AHTPONOT€HHBIX BO3ECUCTBUN

7.5

buochepa — oOmemnanerapHas o0onodyka 3eMiM, TA€ CYIIECTBYET WU
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cyliecTBoBana ku3Hb. YueHue B.M. Bepnaackoro o Owuocdepe. ObGnactu
6uocdeps u e€ coctas. KuBoe BeriecTBo 6rochepsl U ero pyHKIUH.
3akOoHOMEPHOCTH cyliecTBoBaHus Ouochepsl. OcobeHHOCTH Ouochepsl Kak
rnobanpHOM  dKocucTeMbl.  J/luHamuueckoe  paBHOBecue B Ouocdepe.
KpyroBopotsl BemiectB M OHOr€OXMMHUYECKME LUKl (yryiepona, as3oTa).
PurmuunOCTS siBNICHMIT B Onochepe.

3onanbHOCTh OMocheprl. [lonarne o 6uome. OCHOBHBIE OMOMBI CYIIW: TYHJIPA,
XBOMHBIE Jleca, CMELIaHHbIE U IIUPOKOJUCTBEHHBIE Jieca, CTENU, CaBaHHbI,
MyCTBIHU, TPOIMUYECKHE JIeca, BBICOKOTOpbi. Kiumar, pacTUTENbHBIH W
YKUBOTHBIN MUpP OMOMOB CYIIIH.

Crtpykrypa U (QYHKLIHS KUBBIX CHUCTEM, OIICHKA MX PECYpPCHOIO IMOTEHIHMAIa U
o6uochepHbIX QyHKIUN

DKOJOTHYECKHe KPU3UCHl U UX MpUYuHbL. Bo3nelicTBue uenoBeka Ha Ouocdepy.
3arpsi3HeHue BO3AYIIHOM cpenpl. OXpaHa Bo3Ayxa. 3arpsi3HEHUE BOJHOM Cpebl.
Oxpana BogHBIX pecypcoB. Paspymienne mouBel. OXpaHa IMMOYBEHHBIX PECYPCOB.
N3menenue knumara.

AHTpPONOTEHHOE BO3JICHCTBUE HA PACTUTEIBHBIA M JKUBOTHBIA Mup. OxpaHa
PacCTHTEIHLHOTO W JKUBOTHOTO MUpa. OCHOBHBIC NMPHUHIIMITBI OXPAHBI MPHPOJIBL.
Kpacubie xaurn. Ocobo oxpansembie mnpupoansie Ttepputopuu (OOIIT).
Boranmnueckue cagpl ¥ 300J0THYECKHE MTAPKU.

OcCHOBHbIE TPHUHIMIIBI yCTOMYMBOTO pA3BUTHUS YEJIOBEYECTBA U MPHUPOJBIL.
PammonanbHOE  MPHPOIOINIONBE30BAaHME W COXpaHEHHE  OMOJIOTHYECKOTO

pazHooOpa3zus 3emin



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

METOANYECKHUE MATEPHUAJIBI IJISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






		2025-09-30T17:25:20+0400
	00bfd583d977080f24
	Мельдер Анна Александровна




