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MOSACHUTEJBHASA 3AIINCKA

[Iporpamma mo ydeOHOMYy mpeamety «buomnorus» (manee - Owoiorus) Ha
ypOBHE cpenHero oluiero oOpa3oBaHHs pa3padboTaHa Ha ocHOBe DenepanbHOTrO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 ob6pazoanuu B Poccuiickoit denepannm»,
dI'OC COO, Konmenuuu mnpernojaBaHus ydeOHoro mnpeamera «buosorus» u
OCHOBHBIX TOJIOKEHUH (enepabHOI paboueii mporpaMMbl BOCIIUTAHUS.

YuaeOuslii npeamer «buonorus» yray6nénnoro ypoBHs uszydenus (10-11
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB IMpeAMeTHOU oOnactu «EcTtecTBeHHO-
HayuHble mpeameTb». CormacHo mnonoxenusMm DPIOC COO npoduiibHbIE
y4eOHbIE TPEIMEThI, U3ydyaeMble Ha YriayOJEHHOM YPOBHE, SIBISIOTCS CIIOCOOOM
mupdepeHnmanmu  00ydeHUST Ha YPOBHE CpeAHEro oO0Iero oOpa3oBaHUS U
MPU3BaHBl OOCCIICYUTHh MPEEMCTBEHHOCTh MEXKIYy OCHOBHBIM OOIIUM, CPEIHUM
o01mMM, cpeHUM MpodheCcCHOHANTBHBIM U BBICIIUM O0Opa3oBaHueM. B To ke Bpems
KOKIBIM M3 JTHX Y4eOHBIX TMPEAMETOB JIOJDKEH OBITh OPHEHTHPOBAH Ha
MPUOPUTETHOE PEIICHHE O00pPa30BaTEIbHBIX, BOCHUTATEIBHBIX M Pa3BUBAIOIIMX
3a/1a4, CBSI3aHHBIX C TpodopuUeHTAIMEd OO0ydYarolUXCsi U CTUMYJIHPOBaAHUEM
MHTEpeca K KOHKPETHOM O0JIACTM HAyYHOT'O 3HAHHUA, CBA3aHHOIO ¢ OHMOJOTHEH,
MEJIULIMHOM, 3KOJIOTUEN, TICUXOJIOTUEN, CIIOPTOM HIJIM BOEHHBIM JEJIOM.

[Iporpamma mo yueOGHOMY mpeameTy «buonorus» naér mpencraBiieHHE O
eI M 3aJadax HM3ydeHus ydyeOHoro mpenmera «buonorus» Ha yriayOnéHHOM
YpOBHE, onpeaeiisieT o0si3aTesibHOe (MHBAPUAHTHOE) MIPEAMETHOE COAEpKaHue, €ro
CTPYKTYpUpPOBAaHHME [0 pas3fenaM M TeMaM, paclpeleleHue Mo Kiaccawm,
PEKOMEHIyeT MOCIEA0BATeIbHOCTh M3Y4YeHHs YYEOHOro marepuaia ¢ y4EToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH Y4eOHOro Tpollecca,
BO3pPACTHBIX OCOOEHHOCTe oOyuwaromuxcsi. B mnporpamme mno Ouonoruu
peanu3oBaH MPUHIUIT TPEEMCTBEHHOCTH C M3y4YCHUEM OHOJIOTMM Ha YPOBHE
OCHOBHOTO  o0miero oOpa3oBaHusi, Oyaromaps 4YeMy IPOCMATpPUBACTCS
HAMpaBJICHHOCTh HA  TMOCJEAYIONIee pa3BUTHE  OHOJOTUYECKUX  3HAHUMH,
OPUEHTUPOBAHHBIX Ha (OPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIUICHUS, TMPEACTAaBICHUNA O 370pOBOM 00pa3e >KHU3HHU, Ha
BOCIHUTaHUE OEpPEKHOr0 OTHOIICHUS K OKpyKalollel mnpupoaHou cpeae. B
mporpaMme Mo OMOJIOTMM TakKe IMOKa3aHbl BO3MOXHOCTH YYEOHOro mpeaMera
«buonorusiy B peamuzaruu  TpedboBanuii PI'OC COO k mIaHUPYEMBIM
JUYHOCTHBIM, METANpEJIMETHBIM U TPEAMETHBIM pe3yJibTataM OOy4YeHHS U B
GbopMUPOBAHUM OCHOBHBIX BHJIOB y4e€OHO-IO3HABATEIIBHOW  JEATEIbHOCTU
oOy4aromuxcss MO OCBOCHHMIO COACpX aHHUS OUOJIOTMYECKOro oOpa3oBaHUs Ha
YpOBHE cpeaHero o0miero oopa3oBaHus.

VYuebnsiii npenmer «buonorus» Ha ypoBHE cpemHero o0miero oopa3zoBaHus
3aBepiiaeT OMOJIOTMYECKOEe O00pa3oBaHME B IIKOJE MW OpPUEHTHUPOBAH Ha



pacimiMpeHre U yriayOsjeHue 3HaHMM OOYyYaroIIMXCs O KMBOM MPUPOJE, OCHOBAX
MOJIEKYJISIPHOM M KJIETOYHOW OMOJIOTHMH, SMOPUOJIOTUH U OMOJIOTUM Pa3BUTHA,
TeHETHUKH, CEJICKIIUU, ONOTEXHOJIOTUH, BOJTIOIMOHHOTO YUYCHHS U SKOJIOTHH.

N3yuyenue yudeOHoro mpeamera «buonorus» Ha YIrIIyOJIEHHOM YpOBHE
OPUEHTHUPOBAHO Ha MOATOTOBKY OOYYaIOIIUXCSA K IMOCIEAYIOIIEMY IOJIYyYEHUIO
Ouosiorn4eckoro  oOpa3oBaHUsT B  By3aX M OpraHM3alUsX  CpPEIHEro
npodeccuonansHoro oopazoBanusi. OCHOBY €ro COAEPKAHHSI COCTABIISIET CUCTEMA
OMOJOTUYECKUX  3HAHUM, TOJIYYEHHBIX TPU HU3YYEHUH  OOYyYaIOIIUMHUCS
COOTBETCTBYIOIIUX CHCTEMAaTHYECKUX Pa3/ejoB OMOJIOTMM HA YPOBHE OCHOBHOTO
obmiero obpazoBanusi, B 10—11 kiaccax 3TH 3HaHUA TNOJy4aroT pa3BuTue. Tak,
pacmMpeHsl U yriayOJaeHbl OMOJIOTUYECKHE 3HAHUSA O PACTCHMSIX, XHUBOTHBIX,
rpubax, OakTepusx, OpraHU3ME YEJIOBEKa, OOIIMUX 3aKOHOMEPHOCTSAX JKU3HH,
JIOTIOJIHUTEIBHO BKIIFOUEHBI OMOJIOTUYECKUE CBEICHUS TPUKIIATHOTO U TOMCKOBOTO
XapakTepa, KOTOpble MOXHO HCIOJB30BaTh KaK OPUEHTUPBI AJI MOCIETYIOIIEro
BbIOOpa mnpodeccuu. Bo3MmokHa Takxke HMHTErpanus OMOJIOTMYECKUX 3HAHUHA C
COOTBETCTBYIOIIMMHU 3HAHUAMHU, IMOJYYCHHBIMH OOYUYAIOUUMUCS TpPU H3yYCHUH
(bU3UKH, XUMHUH, Teorpadui 1 MaTEMaTUKH.

CrpykTypa mnporpamMmbl 1o ydyeOHOMYy mnpeamery "buosorus" oTpaxaer
CUCTEMHO-YPOBHEBBI U 53BOJIOLUMOHHBIN MOAXOABl K HU3YYEHHUIO OHOJIOTHUU.
CornacHO UM, MU3y4arOTCsl CBOKMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE JIJISl AKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpTraHU3ALMH, BOJIOLMH OPraHMYEeCKOro Mrupa Ha 3emiie,
COXpaHEHHUs1 OMOJOrMYecKoro pasHooOpaszus miaHeTsl. Tak, B 10 kiacce
U3y4aloTCsl OCHOBBI MOJIEKYJSIPHOM M KJIETOYHON OWOJIIOrMH, SMOpPHOJIOTUU U
OMOJNIOTMM Pa3BUTHUS, TEHETHUKU M CEJIEKUUH, OMOTEXHOJOTMH U CHUHTETUYECKOU
OMOJIOTMHU, AKTyalIM3UPYIOTCS 3HAHMS OOy4yarolMUXcs MO OOTaHUKE, 300JI0THH,
aHatoMuu, (usmonorun uenoBeka. B 11 kiacce wu3yuyaroTCs 3BOJIIOLMOHHOE
y4eHHE, OCHOBBI KOJIOTHH U yUYeHHue 0 Ouocdepe.

VYuebnsiii npeamer «buonorus» mpuszBaH  00eClEUUTh  OCBOCHUE
00yJaroIUMHUCS OMOIOTUYECKUX TEOPUH M 3aKOHOB, M, MPUHITUIIOB U TPABUJ,
JIEkKAIMX B OCHOBE COBPEMEHHON €CTECTBEHHO-HAYYHON KapTHUHBI MUPA, 3HAHUH O
CTPOEHUH, MHOT000pa3MM M OCOOCHHOCTSX KJIETKH, OpraHu3Ma, MOy,
OMOLIEHO3a, SKOCUCTEMBI, O BBIIAIOIINXCS HAYYHBIX JOCTH)KEHHUSAX, COBPEMEHHBIX
UCCJIEIOBAaHUSIX B OMOJIOTUH, IPUKIIATHBIX acleKTax OMOJOTrHYecKUX 3HaHWM. J{is
pa3BUTHS M TOAJEPKaHUS HMHTEepeca OOydaroIMxcs K OHOJIOTMH HapsiAgy co
3HAYUTEIBHBIM 00BEMOM TEOPETUYECKOIO0 MaTepuala B COAEPKaHUM MPOTPaMMBbl
no OHMOJIOTMH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJICHMS M Pa3BUTHS
TOM uiau MHOW oOjacTu OWOJIOTHH, BKIAJAOM OTEUECTBEHHBIX M 3apyOeKHBIX
YUEHBIX B PEILIEHUE BAXKHEUITNX OMOJIOTHUYECKUX U IKOJOTUYECKUX MTPOOIIEM.



Henr wusydyenuss ydeOHoro mnpeamera «buoJsiorus» Ha yruay0JéHHOM
YPOBHe — OBJIaJICHUE 00YYarOIIMMHUCS 3HAHUSIMU O CTPYKTYPHO-(DYHKIMOHATBHOM
OpraHM3allMd >KUBBIX CHCTEM PAa3HOTO paHra M MNPUOOpPETeHHE YMEHHM
UCIIOJIb30BaTh 3TH 3HaHUS B (POPMUPOBAHUU MHTEpECA K ONPEAEsIEHHON obnactu
npo(eCCUOHATIBHON JESITENIbHOCTH, CBSI3aHHOW C OuoJjiorueil, wim K BbIOOpPY
y4eOHOT0 3aBEICHUS I MIPOOJIKEHHSI OMOJIOTHYECKOTO 00pa30BaHusI.

JlocTH:keHMe 1LeJu H3y4YyeHusi y4deOHoro mnpeamera «buosorus» Ha
yIiy0JIéHHOM YPOBHE 00ecrednBaeTCsl pelmeHueM CJaeyIOIuX 3a/1a4:

OCBOEHHUE O0YYAIOIIMMHUCA CUCTEMBI OMOJIOTMYECKUX 3HAHUM: 00 OCHOBHBIX
OMOJIOTMUECKUX TEOPUSX, KOHLUENIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
npaBuiax, COCTABISIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KAPTUHY MHUPA; O
CTPOEHWUH, MHOT000pasuu W OCOOCHHOCTSX OWMOJOTHYECKUX CHCTEM (KJICTKa,
OpraHu3M, MONyJsus, BUA, OMOreoneHo3, ouocgepa); 0 BbIIAIOLUUXCS OTKPBITUIX
Y COBPEMEHHBIX MCCIIE0BAaHUAX B OMOJIOTUY;

O3HAKOMJIEHUE OOy4YaloIMXCd C METOJAMH IIO3HAHMS JKUBOW MPHUPOIBL:
UCCJIEIOBATEIbCKUMU  METOJJaMH  OMOJIOTMYECKMX HayK (MOJIEKYJISIpHOU U
KJIETOYHOM OHMOJIOTUH, SMOPHOJIOTMM W OHOJOTUM pPa3BUTHUS, TE€HETUKH U
CEeJICKIIMM, OWOTEXHOJOTMUM U CHUHTETHYECKOW OHOJIOTHH, MAaJEOHTOJIOTHUH,
HKOJIOTUM);  METOJlaMU  CaMOCTOSITEIBHOTO  IPOBEAEHUS  OMOJOTHYECKHX
UCCEeNOBaHU B JjabopaTtopum W B mOpuponae (HaONOIEHHE, HU3MEpPEHHUe,
HKCIIEPUMEHT, MOJIETMPOBAHUE);

OBJIaZIcHUE OOYyYaOIUMUCS YMEHHUSIMHU: CaMOCTOSATEIbHO  HAXOJUTH,
aHaJIM3UPOBaTh M HCIIOJIb30BATh OMOJIOIMUYECKYI0 HH(QOPMAIMIO; TOJIb30BAThCS
OMOJIOTUYECKON TEPMUHOJIOTHEH M CUMBOJIMKOM; YCTAaHABIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHMOJIOTUM M  COLMAIBHO-3KOHOMUYECKUMH M  HKOJIOTHYECKUMU
npo0jemMaMu 4YeOBEYECTBA; OLIEHUBATh IOCIEACTBUS CBOEH NEATEIBbHOCTH IO
OTHOILIIEHUIO K OKpY)Karolled NpUpOAHOM cpene, COOCTBEHHOMY 3/10POBBIO U
3I0POBBIO  OKPY)KAIOIIUX  JIIOJICH; OOOCHOBBIBAaTH W COOMIOJATH  MEPBI
npoQHIaKTUKA MH(EKIIMOHHBIX 3a00J€BaHUl, MPAaBUIa MOBEACHUS B MPUPOJIE U
oOecrieyeHus: 6€30MacCHOCTH COOCTBEHHOW >KM3HENEATEIbHOCTH B YPE3BBIYANHBIX
CUTyallUsIX ~MPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBpEMEHHbBIE HayYHbIE OTKPHITUS B 00J1aCTH OHOJIOTHUH;

pa3BUTHE Y O0YYaIOIIUXCS MHTEIIEKTYaIbHBIX M TBOPUECKUX CIIOCOOHOCTEH
B IMpoIleCCEé 3HAKOMCTBA C BBIJAIOMIMMHUCS OTKPBITUSAMH M COBPEMEHHBIMU
UCCJIEIOBAHUSIMU B OHMOJIOTMM, PEIIAEMBIMU €10 MPOOJIeMaMH, METOJ0JIOruei
OMOJIOTMYECKOTO UCCJIEI0BAHMS, POBEJCHHUS AKCIIEPUMEHTAIBLHBIX
UCCJIEIOBaHUM, peleHus] OMOJIOTMYECKUX 3a/1a4, MOACIMPOBAHUS OMOJOTHUYECKUX
00BEKTOB U MPOIIECCOB;



BOCITUTaHUE y 00YYaIOMUXCs IIEHHOCTHOTO OTHOIIEHUS K KUBOW MIPHUPOJC B
IIEJIOM M K OTJICTBHBIM €€ 00bEeKTaM U SIBJICHUSM; (OPMHUPOBAHUE IKOJIOTUUECKOH,
TEHETUYECKOM TPaMOTHOCTH, OOIIEH KyJIbTYpbl TIIOBEICHUS B IPHUPOJIE;
MHTErPallii €CTECTBEHHO-HAYYHbIX 3HAHUN;

npuoOpeTeHrne  OOy4YaloIIMMHUCS  KOMIIETEHTHOCTH B pallMOHAJIBLHOM
MIPUPOOIIOIL30BaHNN (COOJIO/ICHNE TIPAaBWJI TOBEICHUS B TPHUPOJIE, OXPAHBI
BUJIOB, YKOCUCTEM, Onocheprl), COXpaHEHUH COOCTBEHHOTO 3J0POBBS U 3I0POBBS
OKpYXXaloIUX  Jrojied  (coOmromeHuss Mep nporiakTuku — 3a00JieBaHUH,
oOecrieueHne 0€30MacCHOCTH JKU3HENEATEIbHOCTH B UYPE3BBIUAMHBIX CUTYaIUsX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  MCIOJb30BaHUS
OMOJOrMYECKUX 3HAHUW U YMEHUH B TOBCEAHEBHOM JKU3HU;

CO37aHWe  YCIOBUW  JUIsl  OCO3HAHHOTO  BBIOOpAa  OOYYAIOIIMMHUCS
WHIUBU Ty aJIbHON o0OpazoBarenbHON TPaeKTOPUH, CIOCOOCTBYIOIIEH
nocJenyronemMy npo(ecCHOHaTbHOMY CaMOOIPEACICHUIO, B COOTBETCTBUU C
WHIUBUTyAIbHBIMUA HHTEPECAMH U IIOTPEOHOCTSAMHU PETHOHA.

OO11ee YnCI0 YacoB, OTBEICHHBIX HA M3y4YeHHE OMOJIOTUU Ha YriiyOJIeHHOM
YPOBHE CpeIHeTo o0mero oopasoanus, cocrabiser 204 gaca: B 10 xmacce — 102
yaca (3 4aca B Heneno), B 11 kimacce — 102 yaca (3 yaca B He/elo).

OT60p opraHu3arMoOHHBIX (HOPM, METOJOB U CPEJICTB OOyUYCHHS OHOJIOTHU
OCYIIECTBIISETCSA ¢ YIETOM CHENU(UKU ero COJCp)KaHHMsS W HaMpaBJICHHOCTH Ha
MPOJIOJDKEHNE  OMOJOTHYECKOTOo 00pa3oBaHMs B OpraHM3AIUAX  CPEIHETO
PO eCCUOHANIBEHOTO U BBICIIETO 00pa30BaHUs.

O0s13aTeIBbHBIM YCIIOBUEM MPU O0YYCHUH OMOJIOTHH Ha YIITyOJEHHOM YPOBHE
SBJIIETCSI TIPOBENICHUE JTA0OpPATOPHBIX M MpakTH4YeCKux pabot. Takxke ydactue
OOyYaroIMXcs B BBIMTOJTHCHUH TMPOSKTHBIX M YYEOHO-HCCIIEIOBATEIBLCKUX PaldoT,
TEeMaTHKa KOTOPBIX OMPEIACIASTCS ydYUTEJIeM Ha OCHOBE HWMCIOIIHUXCS
MaTepHaTbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOHBIX YCIOBUM.

COAEPKAHUE OBYUYEHMUSA
10 KITIACC

CopepkaHrue NpOrpaMMbl, BBIIEIEHHOE KYPCUBOM, HE BXOJHUT B NPOBEPKY
rocyJaapcTBeHHoi utoropoi arrecrauu (I'MA).

Tema 1. BuoJsiorns Kak HayKa

CoBpeMeHHas Ouoyiorusi — KOMIUIEKCHasi Hayka. Kpartkas uctopust pa3BUTHs
Ovonoruu.  buonormyeckue  HaAyKM M M3y4aeMble MMM MPOOJIEMBI.
dyHIaMEHTalbHbIE, NPUKIATHbIE UM TOUCKOBHIE HAy4YHbIE HCCIEIOBAHUS B
Ouonoruu.



3Hadenne O6uonoruv B (POPMUPOBAHUN COBPEMEHHOW €CTECTBEHHO-HAYYHOU
kaptuHbl Mmupa. IIpodeccun, cBszanHbie ¢ Ouosnoruedd. 3HaueHHWE OWOJOTHUU B
MPAKTUYECKOM JEATEIIBHOCTA 4YEJIOBEKA: MEIULHMHE, CEIbCKOM XO3SMCTBE,
MIPOMBIIIJIEHHOCTH, OXPAHE MPUPOJIbI.

JdeMoHCcTpaMu

[Toptpetsr: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. dapBun,
VY. I'apseui, I'. Menaens, B. U. Bepuaackuii, U. I1. [TaBnos, . 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecosckuit, JIx. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuiel 1 cxembl: «CBsI3b OHMOJOTUM C JPYTMMH HaykamMuy», «Cucrema
OMOJIOTHYECKUX HAYK.

Tema 2. 7KuBble cucTeMbl U UX U3Yy4YCHHUE

JKuBble cuCTEMBl Kak mOpeaMeT wu3ydeHuss Ouosioruu. CBOMCTBa KUBBIX
CUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHUCKPETHOCTb M IEJIOCTHOCTb,
CIOXXHOCTb M YIOPAJIOYECHHOCTb CTPYKTYpPhI, OTKPBITOCTh, CaMOOpPraHU3aIlus,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTh, K3MEHYMBOCTD, POCT U Pa3BUTHE.

YpOBHM OpraHu3aly >KUBBIX CHCTEM: MOJEKYJAPHBIM, KIECTOYHBINH,
TKaHEBBIH, OPTaHU3MEHHBIMH, MOMYJISILIMOHHO-BUI0BOM, AKOCHUCTEMHBIN
(buoreoneHoTnyeckuit), OmochepHniiti. Ilporecchl, MPOUCXOAAIINEC B IKHUBBIX
cucremax. OCHOBHBIC MpH3HAKK KKBoOro. JKu3Hb Kak (opma CyIIeCTBOBAHUS
Matepun. Hayku, nzyyaroiiue >kMBbI€ CUCTEMBI HA Pa3HBIX YPOBHIX OpraHU3AINH.

N3yuenne xuBBIX cucTteM. Meroasl Ouosiorndyeckoid Hayku. HaOmronenue,
M3MEpPEHME, SKCIIEPUMEHT, CUCTEMAaTu3allys, MeTaaHaiaus. [loHaTue o 3aBUCUMOM U
He3aBUCUMOM TniepeMeHHOU. IlnaHupoBanme »skcnepumenta. IloctaHoBka u
npoBepka rumnore3. HyneBas rumores3a. [lonarue BHIOOpKH M €€ TOCTOBEPHOCTD.
Pa3bpoc B Ouonornueckux JaHHbIX. OIEHKa JOCTOBEPHOCTH MMOITYYEHHBIX
pe3yabTatoB. [IpUuYMHBI HUCKaOXKEHUS PE3yNbTaTOB JKcrnepumeHTa. lloHsiTHe
CTaTUCTUYECKOTO TECTA.

JemoHcTpanuu

Tabnuupl u cxeMbl: «OCHOBHBIE TIpU3HAKU >KU3HW», «buonornyeckue
cucrteMbl», «CBOWCTBA JKUBOW MATEpPUN», «YPOBHU OPraHU3alMM >KUBOU
npupoae», «CTpOeHUE KUBOTHOM KIETKW», «TKaHW KUBOTHBIX», «CHUCTEMBI
OpraHoOB YEJIOBEUYECKOIo opraHu3Mayn, «bumoreornenos», «buochepa», «MeTomabl
V3yYEHUs )KUBOU MPUPOJIBD».

O6opynoBanue:  yjabopaTopHoe  oOOpydOBaHME  JJISI  TPOBEACHUS
HaOJII0/ICHUM, U3MEPEHUM, SKCTIEPUMEHTOB.

IIpakTnueckass padora «lcnonp3oBaHWE Pa3IUYHBIX METOJAOB MpH
W3YUYEHHUH KUBBIX CUCTEM.

Tema 3. buoJsiorusi KJieTKu



Knetka — cTpyKTypHO-QyHKIMOHANbHAsg eIuWHUIA KuBoro. HMcropus
oTkpbITus kietku. Paboter P. I'yka, A. Jleenryka. Knetounas teopus (T. I1IBanH,
M. Ilneiinen, P. BupxoB). OCHOBHbBIE MOJIOKEHUS COBPEMEHHON KIIETOYHOU
TEOPUH.

MeTonbpl  MOJIEKYJSIpHOM M KJIETOYHOM  OWOJIOTMM:  MHUKPOCKOIIHS,
xpomatorpadus, 3mekTpodope3, METOJ MEUEHBIX aToMOB, AU(QEepeHIInaTLHOE
neHTpudyrupoBaHue, KyJIbTHBUPOBAHUE KIETOK. M3yuenue ¢huxcuposanmvix
K1emokK. DIEKTpOHHAasi MUKpockonus. Kougoranvuas muxpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JdeMoHCcTpaMu

[Toptpetsi: P. I'yk, A. JleBenryk, T. IlIBann, M. lllnelinen, P. Bupxos, K. M.
bap.

Tabmunpl 1 cxembl: «CBETOBOM MUKPOCKOI», «DNEKTPOHHBIA MUKPOCKOI,
«HMcTtopus pa3BUTHS METOJ0OB MUKPOCKOIIMI.

OOopynioBaHuEe: CBETOBOM MHMKPOCKOI, MHKpPOIpEnaparbl pacTUTENbHbIX,
YKUBOTHBIX U OaKTE€pUAIbHBIX KJIETOK.

IIpakTnueckass padora «/I3yueHue METOAOB KJIETOYHOM OUOJIOTUM
(xpomartorpadusi, saekrpodopes, auddepeHmaIbHoe EHTPUGYTUPOBAHUE,
[ILIP)».

Tema 4. Xumnueckasi OpraHu3alus KJICTKU

XUMHUYECKHM COCTaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMHUKPOIJIEMEHTHI.
Bona m e€ ponp Kak pacTBOPUTEINs, pearcHTa, ydyacTHEe B CTPYKTYpUPOBAaHUU
KJIETKH, TEIUIOperyjsiunu. MuHepaabHble BEIIeCTBa KIETKH, MX OMOJIOrHYecKas
poJib. Posib KATHOHOB M aHHOHOB B KJIETKE.

Oprannueckne BeHIECTBAa KJIETKU. buonorundeckue mnoaumepnl. benku.
AMUWHOKUCIIOTHBIN cocTaB 0enkoB. CTpyKTypbl OelkoBoi Mosiekyibl. [lepBuunas
CTpyKTypa Oeika, TMenTuaHas CBS3b. BTopuuHas, TpeTu4Hasi, YeTBEPTHUUHAS
cTpykTypbl. Jlenatypamms. CaoiictBa OenkoB. Kraccudukamuss — OGenkoB.
buonornyeckue Qpynkuun 0enkoB. Ipuonsi.

Yraesoaesl. MoHOCaxapuabl, AMCaxapyuibl, OJIMTOCAXapUAbl U OJIHCAXAPUIBI.
OO6muit  1aH cTpoeHuss U (PU3UKO-XMMHUYECKHE CBOMCTBAa  yTIJI€BOJIOB.
buonornueckue GyHKIUU YIIIEBOJOB.

Jlunmuaet. I'uapodunsHo-TUApOdOOHBIE cBOMicTBA. Kitaccudukanus TUMumIoB.
Tpurnuuepunabl, QocPoaunuasl, BOCKH, cTepouibl. buosornueckue QyHKIUU
aunuoB. OO01IMe CBOMCTBAa OMOIOTHYECKUX MEMOpaH — TeKy4eCTh, CIIOCOOHOCTh K
CaM03aMbIKaHHUIO, ITOTYITPOHUIIAEMOCTb.

Hyxneunoseie kucnotsl. JJHK m PHK. CrpoeHne HYKIEHMHOBBIX KHCIOT.
Hyxneorunpl. Ilpunnun kommiementapuoct. [IpaBumo Yapradda. Ctpykrypa



JIHK — nBoiinas cnmpans. Mectonaxoxnenue u Oouonorndeckue pynakmuu JTHK.
Buael PHK. ®yukunu PHK B kitetke.

Crpoenue moisekynbl AT®. Makposprudyeckue cBsizu B Moiiekysie ATO.
buonornyeckue pynkunu AT®. BoccTaHOBIEHHBIE IEPEHOCUMKH, UX (DYHKIIMH B
Kietke. [Jlpyeue wuyxneozuompugocgpamovr (HT®P). CexenupoBanue JIHK.
Memoowvl cenomuxu, mpancKpunmomuKu, npomeoMuKu.

CtpykTypHas OuoJIOTHS: OMOXUMUYECKHE U OMO(HU3NYECKUE HCCIICTOBAHMS
cocTaBa U MPOCTPAHCTBEHHOM CTPYKTYphl OHOMOJEKyN. MoodenuposaHnue
CMpPYKmMypsl U QYHKYUi OUOMONEKVI U UX KOMNieKkco8. KomnvromepHulil ousaiin u
Opeanuyeckull cuHmes OUOMOJIEKYN U UX HENPUPOOHBIX AHANO208.

JleMoHCTpanumn

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

Huarpammel:  «PacrmipeneneHue XHUMUYECKHX 3JEMEHTOB B HEKHUBOU
npupojie», «PacnpeneneHne XuMUIECKUX JIEMEHTOB B )KUBOUW MPUPOEY.

Tabmuel u cxembl: «lleproguueckass TabMWIa XUMUYECKUX DJIEMEHTOBY,
«CtpoeHne MOJIEKybl BOJb», «BemecrBa B cocraBe opranu3moBy», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl OelIKOoBOM MoJIeKyJbl», «CTpoeHHE MOJIEKYI
yrieBooBy, «CTpoeHre MoJeKyn JHUnuaoB», «HyKIEeMHOBBIE KHUCIOTBI»,
«Ctpoenue Monekyasl ATOy.

OO0opynoBaHKE: XUMUYECKAs TOCYAa U 000PYI0BaHNUE.

JlabopaTtopnasi pa6ora «O6Hapyx eHUE OEIKOB C MMOMOIIBIO KAYECTBEHHBIX
peaKIuii».

JlaGopaTtopuass  paGora  «lccienoBaHue€ — HYKJIEHMHOBBIX  KHCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOB).

Tema 5. Crpoenue u GyHKUNH KJIETKH

Tumnbel KIETOK: 3yKapuoTHYecKas U mpokapuoruyeckas. CTpyKTypHO-
GbyHKIIMOHATEHBIE 00pa30BaHUs KIETKH.

CrtpoeHue npokapuoTHIeckou kiaeTku. Kinerounas creHka OakTepuid U apxew.
Oco0OeHHOCTH CTpPOEHHSI TeTepoTpO(HON U aBTOTPOPHON MNPOKAPUOTHUECKUX
KJIETOK. MecCTOo U poJib POKapHOT B OMOLIEHO3aX.

Crpoenue u (GyHKIIMOHUPOBAHUE AYKapHUOTUYECKOU KJIETKHU.
[lnazmatuueckass wmemOpana (mmasmanemma). CTpykTypa —IJIa3MaTHYeCKOU
MeMOpaHbl. TpaHCHOpPT BEIIECTB uepe3 IIa3MaTUYECKyH0 MeMOpaHy: MacCUBHBIN
(muddy3us, obmeru€éHnas auddys3us), aKTUBHBIA (MIEPBUYHBIA W BTOPUYHBIN
akTUBHBIA TpaHcmopT). [lomymponurnaemocts wmemOpanbl. Pabota HaTpuii-
KaJIMEBOT'O0 Hacoca. JHJOIMTO3: MUHOIMTO3, (harormTo3. Dk3omuTo3. Kierounas
crenka. CTpykTypa v QyHKIMH KIETOYHOW CTEHKU PACTEHH, TPUOOB.



Huromna3zma. [{urozons. [utockener. JIBuxkenne nuromiazMbl. OpraHou bl
kiaeTkd. OpHomMeMOpaHHBIE OpPraHOWIbl KIETKU: JHAOIUIa3MaTHYecKas CeTb
(OIIC), anmapart I'ombmxu, JTU30COMBI, UX CTPOCHHE U (YHKIHH. B3anuMoCBs3b
OJIHOMEMOpPAHHBIX OPraHouAoB KieTKH. CTpoeHHe TpaHyISIPHOTO PETUKYJIyMma.
Mexanusm nanpaenenus 6enxoe ¢ IIIC. Cunte3 pacTBOpUMBIX OenkoB. CuHTE3
KJIETOYHbIX ~ MeMOpaH. [Imaakuii  (arpaHyJspHBIA)  3HIOIUIA3MATUYECKUN
petuxkynyMm. CekperopHas QyHkuus ammapata [onpmku. Moodugurkayus denxos @
annapame [ onvoxcu. Copmuposka 6enxkos 6 annapame [ onv0xcu. Tpancmopt
BEIIIECTB B KJIeTKe. Bakyonu pactutenbHbIX KieTok. Kietounslii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpPraHOMJIBI  KJIETKH:  MHUTOXOHJIPUHM,  IUJIACTHJIbI.
Ipoucxooicoenue mumoxonopuii u naacmud. Cumouozenes (K.C. Mepeockosckuii,
JI. Mapeynuc). Ctpoenne W (QyHKIIMM MHUTOXOHIpUN W tuiactul. [lepBuunsie,
BTOPUYHBIE U  CIIOXKHBIE  IUIACTUABl  (OTOCHUHTE3UPYIOUIUX  IYKApPHUOT.
XI0pOIIacTsl, XpOMOIUIACTHI, JIEHKOIIACTBI BBICHINX PACTEHUM.

HememOpanubie opraHouabl kiaeTku CTpoeHue W (PyHKIIMM HEMEMOpPaHHBIX
OpraHOUJI0B KJIETKH. Pubocomsl. IIpomesxcymounvie Gunamenmeo.
MukpodunameHTel. Axkmunogvle Muxkpoguramenmol. MBIIIEUHbIE  KIIETKU.
AKxmuHo8ble KOMNOHEeHMbl HeMbluleyHblx Kiemok. MukpoTpyoouku. KietouHbrit
neHTp. CrTpoeHue U JBUKEHHE JKITYTUKOB M pecHUYeK. MUKpOTpyOOouKu
uuToruiasmel. LleHTpuons. benku, accoyuuposanmvie ¢ MUKpopuiameHmamu u
muxpompybdboukamu. MomopHvie 6enxku.

Anpo. OGonouka siipa, XpOMAaTUH, KapHoILIa3Ma, SAPBIILIKH, UX CTPOCHHUE U
bynkuun. SnepHpiii O0enkoBbIA MaTpukc. [IpocTpaHCTBEHHOE paCIOIOKEHUE
XpoMocoM B uHTep(ha3sHOM siape. Iyxpomamun u cemepoxpomamur. benku
XpoMaTUHA — THUCTOHBI. /{uHamuka s0epHoU 000104Ku 6 mumosze. Aoephbiil
MPaucnopm.

Kinerounsle BkiatoueHus. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK 3YKApHOT
(pacTUTEnBHOM, )KUBOTHOM, TPUOHON).

JleMoHCTpauumn

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

Tabmuupl U cxembl: «CTpoeHUE SyKapuOTHUECKOW KieTkn», «CTpoeHue
KUBOTHOM  KJIEeTKMW», «CTpoeHue  paCTUTENbHOM  KIeTKW», «CTpoeHune
MUTOXOHAPHI», «Aapo», «CTpoeHNE NPOKAPUOTHIECKON KIETKI».

OO6opyioBaHuEe: CBETOBOM MHMKPOCKOI, MHKpPOIIpEnaparbl pacTUTENbHbIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaTbl 0aKTepUAIbHBIX KIETOK.

JlabopaTopnass pabora «l3ydeHue CTpPOEHUSI KIETOK Pa3IUYHBIX
OpraHUu3MOB).

IIpakTuyeckas padora «l3ydyeHne CBOMCTB KJIETOUYHON MEMOPAHBD.



Jlabopatopnass paGora «JlccnenoBanue miazMonM3a M JIEIJIa3MOJIU3a B
PACTUTENbHBIX KIIETKaX».

IIpakTnyeckas  padora  «l3ydyeHue  NOBWKEHHS  LUTOIUIa3Mbl B
PACTUTENIBHBIX KIETKAX).

Tema 6. O0OMeH BelecTB M NpeBpalleHNe JHEPTUH B KJIETKe

AcCUMUTISALNS U JUCCUMUIISIIIUS — JIBE€ CTOPOHBI MeTaboau3ma. Tunel oOMeHa
BCIIECTB: aBTOTPO(MHBIA W TeTepOTPOQHBIA. YUacThe KHUCIOPOJa B OOMEHHBIX
mpolieccax. OJHepreruueckoe obOecrnieueHre KieTku: mnpeBpamnieHue ATD B
OoOMeHHBbIX Tpoleccax. DepMEHTATUBHBINM XapakTep peakuuid KJIETOYHOTrOo
Merabonu3ma. DepMeHThl, UX CTPOCHHME, CBOWCTBA W MEXaHU3M JCHCTBUSL.
Kodepmentsr. Otnnuns pepMEHTOB OT HEOPTaHUYECKUX KaTaIM3aTOPOB. benku-
aAKTUBATOPHI M OCNKU-UHTHOUTOPHI. 3aBUCHUMOCTH CKOPOCTH (DEpMEHTATUBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUuYHBIA CHUHTE3 OPraHUYECKUX BEHIECTB B KIeTKe. DOTOCUHTES.
AHOKCcUuceHHbIll U OKCcuceHHblt omocunme3 y obaxkmeputi. Ceemocodouparoujue
nUCMEeHmbl U NUSMEeHMbl peakyuoHHo2o yenmpa. Poib XJI0OpomiacToB B mpoLecce
dotocunTe3a. CBeToBas u TeMHOBas Gasbl. Pomoodvixanue, Cs., Cq. u CAM-munol
gdomocunmesa. IlponyktuBHOCTh (hoTOCHHTE3a. BiusHue paznuyHbix (PakToOpoB
Ha CKOpOCTh (poTocuHTE3a. 3HaUeHHE (POTOCUHTESA.

XEeMOCHUHTE3. PasnooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPUUUPYIOIIHE OaKTepUH, >KeIe300aKTepuu, cepoOaKTepHH, BOAOPOIHBIE
OakTepuu. 3HAYCHUE XEMOCHUHTE3A.

AHaspoOHbIe opranu3Mbl. Buabsl Oposxenus. [lpomykTbl OpokeHHS M HX
UCIIOJIb30BAaHUE YEJIIOBEKOM. AHA’pOOHbIE MUKPOOPTaHU3MbI KaK OOBEKTHI
OMOTEXHOJOTUM U BO30OYAUTEIN OOJIE3HEH.

AspoOHbIe OpTraHU3MBI. Oransl JDHEPreTUYECKOIO oOMeHa.
[ToaroroBHUTENBHBIN 3TaM. [ TUKOIN3 — OECKUCIOPOIHOE PACIICIICHHUE TIIFOKO3HI.

buonornueckoe OKUCIEHHE, WK KIETOYHOE JbIXaHUE. PO MUTOXOHIpUN B
npoleccax onosgornyeckoro okucienus. Luknnueckue peakuun. OKUCIUTEIbHOE
dbochopunupoBanue. Ouepeus memoOpaHHo20 epaduenma npomonos. Cunmes
ATD: paboma npomonnou ATD-cunmaszwl. IlpeuMmyniecTBa a’poOHOTO MYTHU
oOMEHa BeIecTB nepes aHadpOOHBIM. DPGHEKTUBHOCTH SHEPTETHUECKOTO OOMEHa.

JemoHcTpanuu

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

Tabmuiel 1 cxembl: «POTOCHMHTE3», « DHEpreTuUeckuii oomMen», «bruocunTes
oenka», «Ctpoenue pepMeHTa», « XeMOCHUHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpPYIOBAaHME JJII MPUTOTOBIICHUS
MOCTOSTHHBIX M BPEMEHHBIX MUKPOIIPENapaToB.



JlabopaTtopnass paGora «/3yueHue  KaTaIUTUYECKOW  AKTUBHOCTHU
dbepMeHTOB (Ha MPUMEPE aMIIIa3bl UK KaTajasbl)y.

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

Jlabopatopuass paGora «CpaBHeHue mpoueccoB (¢GOTOCHHTE3a U
XEMOCHHTE3a».

JlabopaTtopHasi pab6ora «CpaBHEHHE MPOTICCCOB OPOKCHUSI M TLIXAHUSD.

Tema 7. HacsencrBennasi uHGopManus U peajn3anus eé B KIeTKe

Peakunn mMarpuyHoro cuHres3a. [IpuHUIKN KOMIUIEMEHTAPHOCTH B PEAKLIHSIX
MaTpUYHOTO CUHTe3a. Peanuzanus HacneAacTBeHHOW uHpopManuu. ['eHeTnueckuit
KOJ, €ro cBoucrBa. TpaHckpunuusa — wmarpuunbeli cuHte3 PHK. IlpuHnmmnsr
TPAHCKPUMIMU: KOMIUJIEMEHTAPHOCTh, AHTUMAPAIIEILHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuynvix PHK 6 sykapuomuueckoti knemke. Hexooupyrowue PHK.

Tpancnsuus u e€ stansl. Yuactue TpancnoptHeix PHK B 6uocuntese Genka.
VYcnoBus OuocunTe3a Oenka. KoaupoBanwe amuHOKHCIOT. Ponp pubocom B
onocuHTe3e Oenka.

Cogpemennvie npedcmasnenus o cmpoenuu 2enog. OpraHuzanus reHoma y
MPOKApUOT U 3YKApHUOT. Peryisiusi akTUBHOCTH T'€HOB Yy MpOKapuoT. l'mmoresa
onepoHa (d. XKako0, XK. Mano). Monrexynapuvie mexanusmovl 3KCnpeccu 2eHo8 y
aykapuom. Ponb xpomamuna 6 pecynayuu pabomoel 2enog. Perynsuus 0OMEHHBIX
IIPOIIECCOB B KieTke. KiieTounslil romeocTas.

Bupychl — HekiieTouHbie (OpMbI )KU3HU U 00JIMTraTHbIe apa3uThl. CTpoeHue
MPOCTBHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruoharoB. JKusHeHHblU YUK
JIHK-cooeporcawux eupycos, PHK-cooepocawux eupycos, 6akmepuogazos.
Obpamuas mpanckpunyus, peeepmasd, UHmezpasda.

Bupycurie 3a0oneBanus 4enoBeka, KUBOTHBIX, pactenuit. CIIN]/], COVID-
19, conmanbHbIe U MEAUIIMHCKUE TTPOOIIEMBI.

Buoungopmamuxa: unmeepayus u anamuz boavuiux maccusos («bigdatar)
CMpPYKMypHuIX buonocudeckux oanuvix. Hanomexunonoeuu 6 buonozuu u meouyuHe.
IIpoepammupyemvie pynkyuu 6earkos. Cnocodvl 00cmasKu 1eKapcms.

JleMoHCTpauumn

[Toptpetsr: H. K. Kosnbnos, /1. 1. UBaHoBCKHA.

Tabmuubl u cxembl: «brocunrtes 6enkay, «['eHeTnueckuit kon», «Bupycoi»,
«bakrepuodarm.

IIpakTuyeckasi padora «Co3gaHrue MOACIN BUPYCA».

Tema 8. ) Ku3HeHHBbIH UKJI KJIETKH

Knerounslii 1uki, ero mepuoabl W peryisiusa. Hurtepdaza u  MuUTO3.
OcobeHHOCTH TIpolieccoB, MpoTekarmux B uHTepdasze. [loaroroBka KIETKH K



nenenuto.  I[lpecunretmyeckuii  (MOCTMUTOTUYECKUM),  CUHTETUYECKUU U
MOCTCUHTETHYECKUH (MPEMUTOTHIECKUH ) TEpUO bl HTEPGa3HI.

Martpuunbin cunres JIHK — perumkanwmsa. [Ipuanuner perumkanyu JIHK:
KOMIUIEMEHTAPHOCTh,  MOJTYKOHCEPBATUBHBIM  CHUHTE3, AHTUNAPAIUICIBHOCTb.
Mexannsm permmkanuu JJTHK. Xpomocomel. Ctpoenue xpomocom. Tenomepsl u
TejaoMepa3a. XPOMOCOMHBIH HAOOp KJICTKM — KapuoTwil. JIUTUIOWIHBIA U
TarionHbI  HaOopbl XpoMocoM. ['omonoruuynsie Xpomocombl. [lomoBeie
XPOMOCOMBI.

Henenune xmerkn — wmuto3. Craguu MHUTO3a M TPOUCXOIAIINE B HUX
nporeccel. Tunel MuTo3a. KapuoknHe3 u HUTOKMHE3. bHosornuyeckoe 3HaYeHue
MHTO3a.

Perynsiimss murorndeckoro nmkia kiuetku. [Iporpammupyemas kieTtodHas
ru0eib — anomnTo3.

Knerounoe sapo, XpoMocombl, (DyHKIIMOHAIbHAs TeHOMHKA. Mexanusmuol
npoaughepayuu, oughgpepenyuposku, cmapenus u eubenu Kiemox. «L{ugpposas
KliemKkay» — ououngopmamuyeckue mooenu QyHKYuoHUpOB8aHUsl KI1emKu.

JleMoHCTpauumn

Tabmuubl 1 cxembl: «KU3HEHHBIA UK KIETKW», «Mutos», «CtpoeHue
xpomocomy, «Pemmkanus JJHK.

OO0opynoBaHuE: CBETOBOM MUKPOCKOI, MUKponpenapathl: «MHUTO3 B KJIeTKax
KOpELIKA JIyKa».

JlabopaTtopnass  pabdora  «/3ydyeHMe  XpoOMOCOM  Ha  TOTOBBIX
MHUKPOIIpEnapaTaxy.

JlabopaTtopnasi padora «HabmoneHne MuTo3a B KJIETKaX KOHUYMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKpOIIpEnaparax).

Tema 9. Crpoenue u GyHKUMH OPraHU3MOB

buosornueckoe pa3zHooOpasue OpPraHU3MOB. OnHOKIIETOYHBIE,
KOJIOHHAJIbHBIEC, MHOTOKJIETOYHBIE OPTaHU3MBI.

OCOOEHHOCTM ~ CTPOEHHUS U KU3HENEATEIbHOCTH  OJIHOKJIETOYHBIX
opraHu3MoB. bakrepuu, apxeu, OJHOKIETOYHbIE TIPHUObI, OJHOKJIETOYHBIE
BOJIOPOCIH, APYrue NpoTUCThI. KOJIOHWAIBHBIE OPTaHU3MBL.

B3auMocCBs3p 4acTeli MHOIOKJIETOYHOIO OpraHusma. TKaHW, OpraHel H
cucteMbl opranoB. Opranu3M Kak eIuHoe 1enoe. ['omeocras.

Tkanu pacreHuid. Tumbl pacTUTENbHBIX TKaHeW: oOpa3oBaTelbHas,
MOKPOBHAs, MPOBOASAIIAs, OCHOBHas, MexaHumdyeckasd. OCOOEHHOCTH CTpOEHUS,
GyHKIHNA U PacTiONIOKEHHS TKAaHEH B OpraHax pacTeHUH.

TkaHM KUBOTHBIX U YEJOBEKA. THWIIbI KMBOTHBIX TKAHEH: DIUATEIHAIbHAS,
COCIMHUTEbHAS, MbIIeYHasi, HepBHasg. OCOOCHHOCTH CTpOEHUsS, (PYHKIUH W
pACHoJIOKEHUSI TKAHEW B OpraHax *KMBOTHBIX U YEJIOBEKA.



Opranbl. BerertaTuBHble M T€HEpaTWBHbIE OpraHbl pacteHuil. OpraHel H
CHUCTEMBI OPTaHOB JKMBOTHBIX U yenoBeka. OyHKIMN OPTaHOB U CUCTEM OPTaHOB.

Onopa Tena opranu3moB. Kapkac pacrenuii. CKeneTbl OJHOKIECTOYHBIX U
MHOTOKJIETOUYHBIX JKMBOTHBIX. HapykHbli U BHyTpeHHHI ckeneT. CTpoeHue u
TUIIBI COEAUHEHUS KOCTEH.

JIBrokeHue  OpraHm3MoB.  JIBHKEHHME  OJHOKJIECTOYHBIX  OPraHU3MOB:
aMEOOUTHOE, KTYTHUKOBOE, PECHUYHOE. J[BMKEHHUE MHOTOKJIETOYHBIX PaCTEHHI:
TPOIIU3MBI M HACTUMHU. JIBHJKEHME MHOIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MbllieuHas cucreMa. Pediiekc. CkeneTHbie MBI U UX paboTa.

IIutanne opranuzmoB. IlormomieHue BOABI, YIJIEKUCIOIO Ta3a W
MHHEPAJIBHBIX BEIIECTB pacTeHUsAMM. lIntanue kuMBOTHBIX. BHyTpHumnosoctHoe n
BHYTPHMKJIETOYHOE MHILEeBapeHre. [IuTaHue NO3BOHOYHBIX >KMBOTHBIX. OTHENbI
[UIIEBAPUTENILHOIO TpakTa. IlumeBapurenbHble kenesbl. IlumeBapurenbHas
CHUCTEMA YEJIOBEKaA.

Jpixanue opranu3mMoB. Jlpixanue pacteHui. Jlpixanue >xuBOTHBIX. {udy3us
ra3oB 4epe3 MOBEPXHOCTh KiIEeTKU. KoxkHoe npixanue. [[prxarenbHas NOBEPXHOCTD.
’KabepHoe u nérouHoe apixaHue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLMOHHOE  YCJIOKHEHHE CTPOCHMS JIETKMX ITO3BOHOYHBIX )KMBOTHBIX.
JlpixaTenpHass cucrema uesioBeka. MeXaHu3M BEHTWISUMM JIETKUX Y NOTUL U
MIIeKonuTaromux. Perymsuus apixanus. JprxareabHble 00bEMBI.

TpaHCIIOPT BEIIECTB y OPraHU3MOB. TpPaHCIIOPTHBIE CUCTEMBI PACTECHHM.
TpancnopT BemecTB y XKUBOTHbIX. KpoBEHOCHass cucreMa M €€ Oprassl.
KpoBeHocHass cucTeMa TIO3BOHOYHBIX JKMBOTHBIX M dyesoBeka. Cepaue,
KPOBEHOCHBIE cOCylbl M KpoBb. Kpyru KpoBooOpalieHus. DBOJIOLUOHHbBIE
YCIIOKHEHUSI CTPOEHUS] KPOBEHOCHOM CUCTEMBI MO3BOHOYHBIX JKUBOTHBIX. Pabora
cepla v €€ peryJisiuus.

Beinenenne y opranusmMoB. Beimenenue y pacteHuid. Breigenenue y
*KUBOTHBIX. (CoKpaTuTenbHble Bakyonu. Opranbl BblaeneHus. OuibTpanus,
CeKpelusi 1 00paTHOE BCACHIBAHME KaK MEXaHU3Mbl PabOThl OPTaHOB BBIJEICHUS.
CBs3b MOJIOCTH TeJa ¢ KPOBEHOCHOW W BBIACIUTENIBHON cUCTEMaMU. BbleneHue y
MO3BOHOYHBIX JKUBOTHBIX M yenoBeka. [louku. CtpoeHue m (HyHKIMOHUPOBAHUE
HeppoHa. OOpa3zoBaHNE MOYH Y YEJIOBEKA.

3ammTa y OpPraHu3MOB. 3allldTa y OJIHOKJIETOYHBIX OpraHu3mMoB. CHOpsI
OakTepuil M UUCTHI MNPOCTEHINMX. 3alUTa Yy MHOTOKJIETOYHBIX pacTEHUM.
Kyrukyna. CpeacTsa macCUBHOM M XUMHUYECKOM 3a1UThl. DUTOHIUIBI.

3amMra y MHOTOKJIETOYHBIX KUBOTHBIX. [IOKpOBBI M HMX NIPOW3BOJHBIE.
3amuTa opranu3ma ot OonesHedl. MImmyHHas cuctema uyenoBeka. Kietounsiit u
TYMOPQJIbHBIH MUMMYHHUTET. Bpokn€HHbIE U npuoOpeTéHHbIN crenuduaeckuit
UMMYHHUTET. Teopusi KJIoHaIbHO-celeKTuBHOTO uMMyHuTera (I1. Dpmux, ®. M.



bepuer, C. Tonerasa). BocanmurenbHble OTBETHI OPraHU3MOB. POk BpOXKIEHHOTO
UMMYHHTETA B Pa3BUTHH CHUCTEMHBIX 3a00JI€BaHUIl.

Pazgpaxxumocte U perymsiqus y  OprauusmoB. Pazmpaxumocts y
OIHOKJIETOYHBIX OpraHu3MoB. Takcuchl. Pa3zgpaxuMocTe ©  peryisius Yy
pactenuil. PocToBbie BEHeCcTBa U NX 3HAUEHUE.

HepBHast cucrema u pediiekTopHas peryssius y >XUBOTHBIX. HepBHas
cUcTeMa U €€ OTHENbl. DBOJIOUUOHHOE YCIOKHEHUE CTPOCHUS HEPBHOM CHUCTEMBI
y SKUBOTHBIX. OTIeNbl TOJOBHOTO MO3ra MO3BOHOYHBIX KMBOTHBIX. Pediekc u
pednexropHas ayra. be3ycinoBHbIe U yCIOBHbBIE PE(IICKCHI.

['ymopanpHas perynsiuus W 3HAOKPUHHAs CUCTEMAa JKUBOTHBIX M YEJIOBEKa.
JKenespl HSHOOKPMHHOM CHUCTEMBI M WX TOPMOHBL. JleWiCTBHE TOPMOHOB.
B3anMocBsi3p HEpBHOW U SHAOKPUHHOW cucTeM. [ umnoramamo-runodusapHas
CUCTEMA.

JlemoHcTpanuu

[Toptper: U. I1. I1aBnos.

Tabmuupl U cxembl: «OIHOKJIETOYHBIE BOJOPOCIN», «MHOTOKIETOYHBIE
Bojopocim», «bakrepumn», «lIpocrenmme», «Opranbl HIBETKOBBIX PAacTEHUN,
«CucTteMbl  OpPraHoB IIO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKkoMmbIx», «TkaHu pacrenuit», «KopHeBble cuctembl», «CTpoeHue creds,
«CTpoeHne JNMCTOBOM IUIACTUHKW», «TKaHW XKUBOTHBIX», «CKEIET 4YeIOBEKay,
«IImmeBapurensHas cucrema», «KpoBeHocHas cucrema», «JlpixarenbHas
cucrema», «HepBHas  cucrema», «Koxka», «MsbleyHas  cHCTEMay,
«BplenuTenbHas CHCTEMa», «OHIOKPUHHAsA cHUCTeMay, «CTpOEHHE MBILILBDY,
«Ammynuter»,  «KuiieyHonosioctHeie», «CxeMa  TUTaHUA  PACTEHUI,
«KpOoBEHOCHBIE CHCTEMBI ITO3BOHOYHBIX JKUBOTHBIX», «CTpPOEHHE TUAPHDY,
«Ctpoenne mnnaHapun», «BHyTpeHHee CTpoeHue H0XAeBOoro uepss», «HepBHas
cucrema pbidb», «HepBHas cucrema JArymkn», «HepBHas  cucrema
npecMblkaromuxcs»,  «HepBHas — cucrema  nruny,  «HepBHas — cucrema
MIeKonuTarmux», «HepBHas cuctema yenoBekay, «Pedaexcy.

OOopynoBaHue: CBETOBOM MHUKPOCKON, MHKpPOIpEenaparbl OJIHOKIETOYHBIX
OpraHW3MOB, MUKPOIIPENAPATl TKAHEM, PAKOBUHBI MOJUIIOCKOB, KOJUIJIEKIIUU
HACEKOMBIX, UIJIOKOXKHX, *KUBBIE IK3EMIUISIPbl KOMHATHBIX pacTeHHi, repbapuu
pacTeHMH pa3HBIX OTHAEJIOB, BIAXHBIE INpeHaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET YEJIOBEKa,
o0opyA0oBaHUE AJI1 JEMOHCTPALIMH MOYBEHHOTO U BO3YIIHOTO MUTAHUS PACTEHUMH,
pacIHieTieHus Kpaxmasia U OelIKoB 1o ieidcTBreM (GepMEHTOB, 000pYAOBaHHE IS
JEMOHCTPALMM ONBITOB IO U3MEPEHUIO KU3HEHHOU EMKOCTH JIETKHUX, MEXaHU3Ma
JbIXAaTENbHBIX JIBUKEHUHN, MOJIEIIM T'OJIOBHOTO MO3ra Pa3JINYHbIX )KUBOTHBIX.

JlaGoparopHasi pabora «/3ydeHue TKaHEel paCTEHUIN».



JlaGopaTopHasi padora «/3yueHne TKaHel >KUBOTHBIX».

JlabopaTtopHasi pabora «/3yyeHue opraHoB [IBETKOBOI'O PACTEHUS.

Tema 10. PazmHoKeHUe ¥ pa3BUTHE OPTraHU3MOB

@dopMbI pa3MHOKEHHS OpPraHu3MOB: Oecrosoe (BKJIOYas BEreTaTMBHOE) U
noysioBoe. Buael  0ecronoro  pa3MHOXEHHUSA:  IOYKOBAaHUE,  CIOPYISIUS,
dbparmeHTanys, KIOHUPOBAHHE.

[TonoBoe pa3zmHoxkenue. IlonoBbie KIEeTKU, WM rametbl. Meiio3. Craauu
Meiio3a. [ToBenenne xpomocoMm B Meio3e. Kpoccunrosep. bruonornyeckuii CMbICI
Melo3a W TOJOBOro Iporecca. Melo3 M €ro MecTo B JKU3HEHHOM IMKIIE
OpTaHU3MOB.

[IpenzaponeieBoe passurue. ['amerorenes y suBOTHBIX. [10510BBIE KEne3bl.
OOpa3zoBaHue U pa3BUTHUE MOJOBBIX KiIETOK. CriepmaTorenes u oorenes. CTpoeHue
IIOJIOBBIX KJIETOK.

OmionoTBOpeHHE U 3MOPHOHAIBHOE PA3BUTHE JKUBOTHBIX. (CHocoObl
OIUTIOIOTBOPEHMS: HApYy)HOE, BHyTpeHHee. [lapTenorenes.

NuauBryabHOE pa3BUTHE OPraHU3MOB (OHTOreHE3). DMOPHOJIOTHS — HayKa
O Pa3BUTUU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTIOSUL.
Konyenyus mopghocenos u mooenu mopgoeenesa. Cramuum >MOpuOreHesa
KUBOTHBIX (Ha mpumepe Jarymku). JpoGnenme. Tumbl  npoGneHus.
Jlemepmunuposannoe u HedepmuHuposanmwoe Opoobaenue. bracmyna, munoi
onacmyn. OCOOEHHOCTH JPOOJICHUS MIIECKOMUTAIOUIUX. 3apOJABIIICBBIC JUCTKU
(racTpynsauus). 3aKiagKka OpraHoB U TKaHEN U3 3apOJIbIIIEBbIX JUCTKOB. B3auMHuoe
BIMSIHUE 4YacTed pa3BUBAIOIIETOCs 3apojpliia (3MOpHOHANbHAS WHIYKIIMS).
3aknajka IUTaHAa CTPOEHMSI JKMBOTHOTO KAaK  PE3yJbTaT  HEpPapXUUYECKHUX
B3aMMOJICUCTBUII TE€HOB. BiusHue Ha 5MOpHMOHANBHOE pa3BUTHE Pa3TUUYHBIX
(haKTOPOB OKPYXkAIOIIECH CPE/Ibl.

Poct u pasButne xuBOTHBIX. I[locTomOpuoHanbHBI mepuoa. llpsmoe wu
HenpsiMoe pas3BuThe. PaszButue ¢ meramMopo3oM y OECHO3BOHOYHBIX U
MO3BOHOYHBIX KMBOTHBIX. bBHOJIOrMYeckoe 3HA4YE€HHE NPSIMOT0 M HEMPSMOTo
pa3BUTHS, UX PACOPOCTPAHEHHE B mpupoje. ThUmbl pocTta KUBOTHBIX. DaKTOPHI
PEryJsiuu POCTa JKUBOTHBIX U YesioBeka. CTaguu MoCcTIMOPUOHAIBHOTO Pa3BUTHUS
y JKMBOTHBIX U yesnoBeka. [leproibl oHTOreHes3a yenoseka. CTapeHue U CMEpTh Kak
OMOJIOTMYECKHE MTPOIISCCHI.

Pa3smuoxxenne u pasButue pacteHuid. ['ametodut u cnopodut. Meio3 B
JKU3HEHHOM IuKJe pacTeHud. OOpa3oBaHMe CIIOp B IIpolecce Meio3a.
['ameTtorenes y pacteHud. OIUIOAOTBOPEHUE M Pa3BUTHE PACTUTEIBHBIX
opraHu3MoB. J[BoifHOE OIJIOJIOTBOPEHUE Y IIBETKOBBIX pacTeHuil. Obpa3oBaHue u
pa3BUTHE CEMEHH.

MexaHu3MBbl peTyJILU OHTOT€HE3a Y PACTEHUI U )KUBOTHBIX.



JleMoHCTpanun

[Toptpetsr: C. I'. HaBamun, X. [1Ineman.

Tabmuubr u cxembl: «BereratuBHoe pasMHOkeHHEY», «Tumbl OGecmooro
pa3MHOXKEHUA», «Pa3zMHOXEHHE XJIaMUIOMOHAJb», «Pa3MHOXXEHUE 3BIJICHBD,
«Pa3MHOXeHue TUAPbD, «Mehosy, «XpoMocoMbl», «l'ameroreHesy», «CTpoeHue
AUIEKIIETKH U crepmaTo3ouia», «OCHOBHBIE CTaJAuM OHTOreHeszay, «llpsmoe u
HenpsiMoe pa3BuTue», «Pa3zButme wmaiickoro xyka», «Pa3Butue capanumy,
«PazButne nATymKn», «JIBOMHOE OIUIOJOTBOPEHHE Yy UBETKOBBIX PACTECHUI,
«CTpoeHne CeMsSH OJHOJOJBHBIX U ABYJOJbHBIX PACTCHUI», «KU3HEHHBIN LUK
MOpPCKOM  KamycTbl», <«JKM3HEHHBIM 1THMKI MXa», <« KU3HEHHBIA  IUKI
ManopOTHUKAY, « KU3HEHHBIN LIUKJI COCHBD.

OOopynoBaHHE: CBETOBOM MHUKPOCKON, MHUKPONPENApaThl SHLUEKIECTOK |
CIIEPMAaTO30UJI0B, MOAENb «LIUKIT pa3BUTHUS JATYIIKNY.

JlaGopaTopHnasi padora «/3yueHne CTpOEHUS MOJOBBIX KJIETOK HA TOTOBBIX
MHKpOITpEnapaTax».

IIpakTnueckass padora «BbIABICHME NPU3HAKOB CXOJCTBA 3apPOIBILIEH
MO3BOHOYHBIX >KUBOTHBIX).

JlabopaTtopnasi padora «CTpoeHHE OpraHoB pPa3MHOXXEHUS BBICIINX
pacTeHUn».

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

Hcropust cTaHOBICHUS M pa3BUTHS TEHETUKM Kak Hayku. PabGoter T
Menpens, I'. ne @puza, T. Moprana. Poib oTeueCTBEHHBIX YYEHBIX B Pa3BUTHUU
reHetuku. Paboter H. K. Konmbemosa, H. 1. BaBunoga, A. H. benosepckoro, I'. /1.
Kapnieuenko, FO. A. ®ununuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHBIE TEHETUYECKHUE MOHATUS U CUMBOJIBL. [ OMOJIOTHYHBIE XPOMOCOMBI,
aJUIeJIbHbIE TE€HbI, AJIbTEPHATUBHBIC MPU3HAKUA, JOMUHAHTHBIA U PEUECCUBHBIN
MPU3HAK, TOMO3UT0Ta, TETEPO3UTOTA, YUCTAsl JIMHUS, TUOPHUIbI, TEHOTHUII, (DEHOTHII.
OCHOBHBIE ~ METOJABl  TCHETHKU:  THOPUIOIOTUYECKUHM,  IIUTOJIOTUYECKUH,
MOJIEKYJISIPHO-TEHETUUECKH.

JleMoHCTpauumn

[Toptpersr: I'. Menpnens, I'. ne ®@pus, T. Mopran, H. K. Konsuos, H. N.
Basunos, A. H. benosepckuii, I'. [I. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodees-PecoBckuii.

Tabnuiel 1 cxembl: «MeTo bl TeHETUKINY, «CXeMbl CKPEIIUBAHUS.

JlaGopaTopnasi pab6ora «/[po3oduima kKak OOBEKT TI'€HETHYECKUX
VCCIIEIOBAHUI.

Tema 12. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH



Mounorubpunnoe ckpemmBanue. llepBbiii 3akoH MeHnenss — 3aKoH
ennHoo0pa3us THOPUIOB nepBoro nokojenus. [IpaBuno nomuHupoBanus. Bropoii
3aKOH MeHaens — 3aKOH pAacIIeIUIeHUs NPHU3HAKOB. LluTosnormyeckue OCHOBBI
MOHOTHOPHUIHOTO CKpelBanus. [ unoresa 4ucToTh ramer.

AHanm3upyoniee ckpemmBanue. [[poMeKyTOUHBIM XapaKTep HACIIEIOBAHMUS.
Pacuieruienre npu3HaKoB MPU HETIOJIHOM JOMUHUPOBAHUH.

Jurubpuanoe ckpemnuBanue. Tpetuii 3akoH MeHzens — 3aKOH He3aBUCUMOTO
HAcJelIOBaHMUS ~ TpHU3HAKoB.  lluTonmoruueckre  OCHOBBI  JUTHOPUIHOTO
CKpEILBaHUS.

CuemnienHoe HacienoBanue npusHakoB. Padotel T. Moprana. CuernieHHoe
HACJICJOBAHUE T'€HOB, HAPYIICHHWE CLEIUICHUS MEXAY I'€HaMH. XPOMOCOMHAas
TEOPUS HACIECACTBEHHOCTH.

['enernka nosa. XpoMOCOMHBIA MEXAHU3M OIPEIEICHUS M0Ja. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOramMeTHbIi M reTeporaMeTHbl 1oji. ['eHernuyeckas
CTPYKTypa IOJIOBBIX XpoMocoM. HacnenoBanue npu3HakoB, CHETUIEHHBIX C ITOJIOM.

['enoTun kak uenoctHas cucrema. [ineoTponust — MHOKECTBEHHOE JECUCTBUE
reHa. MHOXECTBECHHBIM aJuieim3M. B3amMoaelcTBHEe HEaICIbHBIX TI'€HOB.
KommemeHntapHocTh. Onuctas. [lonmmmepus.

['eHETUYECKUN KOHTPOJIb PAa3BUTHUS PACTEHUM, KUBOTHBIX M YEJIOBEKa, a
TaKKe (PU3NOJIOTMYECKUX MPOLECCOB, MOBEACHHS M KOTHUTHUBHBIX (DYHKIIHM.
['eHeTnyeckre MEXaHU3Mbl CHMOMOT€HE3a, MEXAaHU3MbI B3AUMOJEHCTBUS «XO35IUH
— Mapa3uT» U «XO35IMH — MHUKpOOMOM». ['eHeTnuyeckue acmeKkTbl KOHTPOJS U
M3MEHEHUs HacJIeJICTBEHHONW HH(POPMAIIMU B MOKOJIEHUSIX KJIETOK U OPTraHU3MOB.

JemoHcTpanuu

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

Tabmuubl u cxemsl: «llepBbiil 1 BTOpOoil 3akoHbl Menaens», «Tpetuit 3akoH
Mengens», «AHanusupymollee CKpemuBaHuey, «HemomHoe noMUHUpPOBaHHEY,
«CrenyieHHOEe Hacle0OBaHWE TMPHU3HAKOB Yy Apo3oduibl», «['eHeTnka momiay,
«Kapuotun uenoBeka», «Kapuotun apozoduiby, «Kapuotun nOTHLBDY,
«MHOXECTBEHHBIN aJljIeu3M», «B3auMoaeicTBie reHOBY.

OOopynoBanue: MoOAENb I JEMOHCTpAalMU 3aKOHOB €IMHOO0pa3us
ruOpuI0oB MEPBOrO TMOKOJICHWS W pacllelUIeHUs MPU3HAKOB, MOJAENb JUIf
JEMOHCTpPAallUM 3aKOHA HE3aBUCHMOIO HACIEIOBAaHMS IIPU3HAKOB, MOJEIb IS
JEMOHCTPAllMA CLEIUICHHOTO HACJIEOBAHUS MPU3HAKOB, CBETOBOM MHUKPOCKOIL,
MUKponpenapar: «Jpo3zoduinay.

IIpakTuyeckass padora «l3ydyenwe pe3yabTaTOB MOHOTHOPHIHOTO
CKpENIMBaHUA Y IPO30(DUITBD».

IIpakTuyeckass  paGora  «lM3ydeHue  pe3ysnbTaToB  JUTHOPUIHOTO
CKpEIIMBaHUS Yy APO30(PHITBD».



Tema 13. 3aK0HOMEPHOCTH U3MEHYHUBOCTH

B3aumopeiictBue reHotuna u cpeabl npu  (GopmupoBaHUM (HEHOTHIIA.
N3meHunBOCTh MpU3HAKOB. KaueCcTBEHHbIE M KOJMYECTBEHHBIE NMPU3HAKU. Buiel
M3MEHYMBOCTH: HEHACJIEACTBEHHAS U HACJIEACTBEHHAS.

MonudukanuonHas u3MeHUYMBOCTh. Ponb cpeasl B (popmupoBaHUM
Moau(UKaIMOHHOW M3MeHYnBOCTH. HopMma peakuuu npusHaka. BapuannoHHBIN
psn u BapuauuoHHas kpuBas (B. Horanmncen). CoiicTBa MOauUKalMOHHON
U3MEHYUBOCTH.

['eHoTHMIIMYECKAsT N3MEHUYUBOCTh. CBOKCTBA T€HOTUIIMYECKON N3MEHUYUBOCTH.
Buibl reHOTUTTHYECKON N3MEHUYMBOCTH: KOMOMHATUBHAS, MyTal[MOHHAsI.

KomOunaTuBHass M3MEHYMBOCTHb. Mei03 W MOJIOBOM TMPOIIECC — OCHOBA
KOMOMHATHBHON M3MEHYMBOCTH. POJTb KOMOMHATUBHOM U3MEHUNBOCTH B CO3/IaHUU
TeHETUYECKOr0 pa3HoO0pa3us B Mpeiesiax OJHOrO BUIA.

MyTanyMoHHasT W3MEHYMBOCTb. BHIBI MyTalMil: TE€HHbIE, XPOMOCOMHBIE,
reHoMHble. CHIOHTaHHBIE W  HMHAYUUMPOBaHHbIE MyTaluu. SnepHele U
HUTOIIa3MaTHYeckue MyTtauud. CoOMaTUYeCKUe W MOJOBblE MyTauuu. [IpuanHbI
BO3HMKHOBEHUs MyTaluii. MyTareHsl W HMX BIWSHHE Ha OpPraHU3MBI.
3aKOHOMEPHOCTH MYTAlMOHHOI'O IIpolecca. 3aKOH TI'OMOJOTMYECKHUX pPSIOB B
HacienctBeHHo u3MenunBoctd (H.U. BaBunoB). BuesnepHass U3MEHYMBOCTH U
HACJIEACTBEHHOCT.

Onucenemuxa U 9NUSEHOMUKA, pOJb INULEHEeMUYeCKUx Qaxkmopos 8
HAC1e008aHUU U USMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOB Y OP2AHUIMOB.

JemoHcTpanuu

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

Tabmuubl u  cxembl: «Buabsl u3meHunBocTH», «MoaudukanuoHHas
W3MEHUHMBOCTEY, «KoMmOuHaTnBHAS W3MEHUHMBOCTLY, «Meiiosy,
«OmnonoTBopeHuey, «I'eHeTHdecKue 3a00JIeBaHUs YeIoBeKay, « Buasl MyTarmii.

ObopynoBaHue: *KUBblE U TepOApHbIE HK3EMIUISIPbl KOMHATHBIX PAaCTEHUH,
pucyHku (poTtorpadum) )KUBOTHBIX C Pa3IUYHBIMUA BUJIAMU U3MEHYUBOCTH.

JlaGopaTopHas padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAM(PUKALMOHHON M3MEeHYMBOCTU. llocTpoeHue BapuMalMOHHOrO psAga U
BAPUALIMOHHOU KPUBOW».

IIpakTuyeckas padora «Mytamuu y Apo3oduiasl  (HA TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eneTnka 4esioBeKka

Kapuotun dvenoBeka. MexayHapoaHas OporpaMMa HUCCIEIOBaHHS Te€HOMaA
yergoBeKa. MeTonpl  M3y4YeHMsT TIEHETHKM  YEJOBEKAa:  I€HEAIOIMYEeCKHM,
OJIM3HEIIOBBIH, LIMTOTCHETUYECKUIA, MOIYJISALIMOHHO-CTATUCTUYECKU,
MOJIEKYISIPHO-TEHETUUECKH. CoBpemeHHOE ONPENICIICHHE reHOTHUIA!



MTOJJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIMPOBAHUE, B TOM YHCJE C MOMOIIBIO
[TI[P-ananu3a. HacrnencTtBenHbie 3a001eBaHus YeIOBEKa. | €HHbIE U XPOMOCOMHBIE
OoJsie3HU dYenoBeka. boyie3HW ¢ HACNENCTBEHHOM MPEeapacloyioKEHHOCTHIO.
3HaYeHUE MEAUIUHCKON T€HETUKHU B MPEIOTBPAIICHUHN U JICYEHUH T€HETUYECKHUX
3a0oyieBaHUN 4YenoBeka. MeauKo-TeHeTUYeCKoe KOHCYJbTUupoBaHue. CTBOJIOBBIC
KJIETKU. [IoHSATHE «T€HETHYECKOTO Tpy3a». ITUUECKUE acCHEKThl UCCIEIOBAHUN B
00J1aCTH peTaKTHPOBAHUS TEHOMA M CTBOJIOBBIX KIICTOK.

['enetnueckre (akTOpbl TOBBIIMICHHONW YYBCTBUTEJIBHOCTH YeEJIOBEKa K
bu3nYecKoMy U XUMHUYECKOMY 3arpsi3HEHUIO OKpysKaroliel cpennl. ['eHeTnueckas
MPEAPACTIOJIOKEHHOCTD YEIOBEKA K MAaTOJIOTHSM.

JleMoHCTpanumn

Tabmuubr u cxemsl: «KapuoTun demoBeka», «MeToabl U3ydyeHUS TEHETUKH
yesioBekay, «l 'eHeTnyeckue 3a00IeBaHUS YETIOBEKaY.

IIpakTnueckas padora «CocTaBieHHE U aHATIU3 POAOCIOBHOWY.

Tema 15. Cenexkuusi OpranusMoB

JloMecTukanust W CceleKuus. 3apOoKJACHUE CEJNEKIMU W JIOMECTUKAIIHH.
VYuenne H. W. BasunoBa o IleHTpax mNpoUCXOXIEHUS W MHOrooOpas3us
KYJIbTYPHBIX pacTeHuil. Poip cenekuuy B CO3JaHUM COPTOB PACTEHHM U TOPOJ
#*uBOTHBIX. CopT, mMmopoaa, ImTaMM. 3aKOH TOMOJOTMYECKUX pAIOB B
HacleacTBeHHOW wu3menHumBoctTH H. . BaBuioBa, ero 3HaueHue I
CEJIEKIIMOHHOU pabOThI.

Metonbl cenekiMoHHOM paboThl. McKycCTBEHHBIH OTOOp: MAacCOBBIA H
VHIUBUYaJIbHBIN. DTarnel KOMOWHAIIMOHHON CCJICKIIUU. HctrwiTanue
mpou3BOAMTENICH MO TOTOMCTBY. OTOOp MO TEHOTHUNY C TOMOIIBIO OICHKU
(dbeHoTuna NOTOMCTBA U OTOOP MO TE€HOTHUITY ¢ moMoulbsio aHanu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ — CEJIEKIMOHHOW  padoThI.
PaguanOHHBIN U XUMUYECKAW MYTAareHe3 Kak UCTOYHUK MyTalUi y KYJIbTYPHBIX
dbopm opranusmoB. Vcmonb30BaHME TEHOMHOTO PENAKTUPOBAHMS M METOJOB
pekomOuHanTHBIX JJHK 111 mosydeHus ucxoqHoro Marepuana Jjisi CEIeKIHUH.

[Tomyuyenue MMOJIUTIJIOUIOB. BuyTtpuBnaosas ruOpuaAN3aLIns.
bnu3kopoACTBEHHOE  CKpeluBaHWe, WiM  WHOpuauHr.  HepojacTBeHHoe
CKpelnIMBaHue, Win ayTopuauHr. ['erepo3uc u ero npuyuHbl. Mcmonb3oBaHue
rereposuca B cenekiuu. Otmanénnas rubpuausanus. [Ipeogonenue Oecruiomus
MEKBHUIOBBIX THOPUAOB. JIOCTHIKEHHS CEICKIIMU PACTCHUMN U )KUBOTHBIX. «3enéHas
Dpesonoyusy.

CoxpaHeHre U U3y4YEHUE N'eHETHUYECKUX PECYPCOB KYJBTYPHBIX PACTEHUU U
UX JUKAX PpOAWYEH NI CO3JaHUS  HOBBIX COPTOB W THOPUIIOB
CEJIbCKOXO3SIMCTBEHHBIX  KYJbTYp. M3yuenue, coxpamenue u  ynpasgieHue
2eHeMUYeCKUMU Pecypcamu CenibCKOXO3AUCMBEHHBIX U NPOMbBICTIOBbIX HCUBOMHBIX



8 Yensax YAVUUEHUs CYUecmeyiomux U co30anusi Ho8blX NOpoo, TUHUL U KPOCCOS8, 8
MoM 4Yucie ¢ NpUMEHEeHUeM COBPEMEHHbIX MemOo008 HAYUHBbIX UCCIe008aAHUl,
nepeodosvlx uoell U nepcneKmueHbIX MexHOI02UlI.

JleMoHCTpaIMuA

[Toptpersl: H. U. Basunos, 1. B. Muuypun, I'. JI. Kapneuenko, II. II.
Jlyxesinenko, b. JI. Acraypos, H. bopnoyr, /I. K. benses.

Tabmuibl u cxembl: «L{eHTpBI TPOUCXOXKICHUS B MHOTOOOPa3Us KyJIbTYPHBIX
pacTeHuin», «3aKOH TOMOJIOTHYECKUX PSAAOB B HACIEACTBEHHON HU3MEHUYHBOCTHY,
«Metonpl cenexkuun», «OTnanéuHas rudpuauzanus», «MyrareHesy.

JlabopaTopHasi padora «/3yyeHrue copTOB KyJIbTYPHBIX PACTEHUI U MOPOJA
JIOMAITHUX KUBOTHBIX).

JlaGopaTopHasi padora «/3yueHne METO/IOB CEJICKIIMU PACTCHUI.

IIpakTnueckas padora «IIpuBuBKa pacTeHUN».

Ikekypeusi «OCHOBHbIE METOIBI U JIOCTHIKEHHMSI CEJIEKIUMU PAaCTeHUl U
KUBOTHBIX (Ha CEIICKIIMOHHYIO CTaHIUIO, IJIEMEHHYIO bepmy,
COPTOUCIIBITATENIbHBIA YYaCTOK, B TEIUIMYHOE XO3SIIICTBO, B J1a0OpaToOpuIo
arpOyHUBEPCUTETA WJIM HAYYHOTO LICHTPA)».

Tema 16. buoTexHoI0rMs U CHHTETHYECKAA OMOJIOTHS

OOBEKTHI, HCHOJB3yEeMble B OHOTEXHOJIOTHM, — KJIETOYHBIE U TKAHEBBIC
KYJBTYPBHI, MHKPOOPTAHU3MBI, 170.4 XapaKTEPUCTHKA. TpaguuronHas
OMOTEXHOJIOTHS:  XJIEOOMEeUeHHe, TMOIYyYEHUE KHUCIOMOJIOYHBIX IPOJIYKTOB,
BUHOJIeHE. Mukpoouonornueckuii cuHte3. OOBEKTHl MHUKPOOHOJIOTUYECKUX
texHosoruii. [Ipon3BoACTBO OenKa, aMUHOKHUCIIOT U BATAMUHOB.

Co3nanue TEXHOJIOTM M MHCTPYMEHTOB LEJICHANPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHUSI TEHOMOB C LIEJIbIO MOJIYYEHHUSI OPTaHU3MOB U UX KOMIIOHEHTOB,
COJIEp KalllX HE BCTPEUAIOIIUECS B MPUPOAE OMOCUHTETUYECKHUE MYTH.

Knerounas uHxkeHepus. MeToapl KyJIbTypbl KJIETOK U TKaHEW PAaCTCHUH U
*uBOTHBIX. KpuoOanku. Comarnyeckas THOpUAM3AUS W  COMATUYECKUN
sMOpuorene3. lcnonb3oBaHue ramiouoB B CeleKUUU pactenuil. [lonyuenue
MOHOKIOHANbHBIX anmumein. Hcnonv3zosanue MOHOKIOHAIbHBIX U NOAUKIOHATbHBIX
anmumen 6 MmeouyuHe. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKOHCTpyKIus
AVNLEKIETOK U KJIOHUPOBAHUE >KUBOTHBIX. METOJI TpaHCIUIaHTALUU SIAEP KIIETOK.
Texnonozuu 0300p06IeHUs, KYIbMUGUPOBAHUS U  MUKDOKIOHAIbHO20
DA3MHONCEHUSL CEIbCKOXO3AUCMBEHHBIX KYIbMYP.

XpoOMOCOMHass W TeHHas HHKeHepus. VICKyCCTBEHHBIM CHHTE3 I'€Ha W
koHCTpyupoBanue pekomOouHantHeiXx JIHK. Cozdanue mpanceennvix opeanuzmos.
JlocTrokeHMssT W TMEPCHEKTUBBI  XPOMOCOMHOM W T€HHOW  MHKECHEPUHU.
DKOJIOTUYECKHE U ATUIECKUE TPOOTIEMbI T€HHON MH)XKCHEPUHU.



Menununckue 6uorexHonoruu. [loctrenomuas mudposas meaumuna. [TLP-
JTMAarHOCTHKA. MeTa0oJOMHBIN aHaiu3, TEHOIEHTPUYECKUN aHaIu3 MpoTeoMa
YyeJaoBeKa JUIsl OLEHKM COCTOSIHHSA €ro 340poBbs. Mcmosb30BaHHWE CTBOJIOBBIX
kinetok. TaprerHas Tepanust paka. 3D-OnomnxeHepuss g pa3pabOTKU
(yHIaMEHTAJIbHBIX OCHOB MEJMIMHCKHUX TEXHOJOTMM, CO3JaHUsl KOMIUIEKCHBIX
TKaHEeW COYETAaHHEM TEXHOJOTUH TPEXMEPHOTO OMONMPHUHTHHTA U cKaddoIauHra
JUISL PELIEHUS 3a1a4 IIEPCOHAIM3UPOBAHHON MEIULINHBI.

Co3naHne BEKTOPHBIX BAaKLMH C LEJIbI0 00ecredeHuss KOMOMHHUPOBAHHOM
3amuThl OT Bo3Oynutened OPBU, ycTaHOBieHHME MOJIEKYISIPHBIX MEXaHHU3MOB
¢ynkuonnpoBanus PHK-coneprkammx BUPYCOB, BBI3BIBAIOIIUX OCO0O ONAacHbIE
3a00J1eBaHUS YEJIOBEKA U JKUBOTHBIX.

JleMoHCTpanun

Tabmunp! u cxemsl: «Vcnoap30BaHNE MUKPOOPTaHU3MOB B MPOMBIIIJIEHHOM
IIPOU3BOACTBEY, «KieTouHas nHKeHepusn», «I eHHass HHXKEHEPUsD».

JlaGopaTopHuasi padora «/3yueHrne 00bEKTOB OMOTEXHOIOTUM.

IpakTnueckas padora «llosyyeHrne MOJOYHOKHUCIBIX ITPOLYKTOBY.

IKCKypcusi «bHOTEXHONOTMSA — BaXHEWIAs IPOU3BOJUTENIbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTMUECKOE IIPOU3BOACTBO).

11 KVIACC

Tema 1. 3apoxkaenne W pa3BUTHE 3BOJIOIHOHHBIX MPEACTABJICHUN B
OouoJiorumn

OomonnoHHas Teopus Y. [apBuna. IIpeanochUIKM BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hp 1 Hay4dHas gedarenbHocTh Y. JlapBuHa.

JIBrKy1me cuitel 9BoJonnu BUIOB 110 Y. J[apBuHy (BbICOKasi ”YHTEHCUBHOCTh
pPa3MHOXEHUST OpraHM3MOB, HAcCJEICTBEHHAass HM3MEHYMBOCTh, Oopbba 3a
CYILLECTBOBAHHE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmnenue cunTeTnuecko Teopun dBomonuu (CTI). HeltpanbHas
Teopusi 3Boitonuu. CoBpeMEeHHas JBOJIOIMOHHAS  Ouosiorus. 3Ha4YeHHe
HBOJIFOLIMOHHON TEOPUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHbBI MHpA.

JleMoHCTpauumn

[Toptpetsl: Apuctorens, K. JIunnen, XK. b. Jlamapk, 3. 7K. Cenr-Unep, K.
Kiosobe, Y. HapBun, C. C. YerBepuxos, 1. U. HImansraysen, Jx. Xonnern, . K.
benses.

Tabmuubr u cxembl: «Cucrema >xkuBoi mnpupoasl (mo K. Jlunuerw)y,
«Jlectnuna xuBbIX cymectB (o Jlamapky)», «Mexanuzm (opmupoBaHus
MPUCIIOCOOJICHUT y pacTeHuil U KUBOTHBIX (1o Jlamapky)», «Kapra-cxema
mapmipyta nmyremectus Y. lapsunay, «Haxoaku Y. Jlapsunay, «Dopmbl 60psObI
3a cymiectBoBanue», «llopoapl romybeit», «MHorooOpasue KyIbTypHBIX (Hopm



KarycTb», «[lopoabl qoOMaIHUX )KUBOTHBIX», «Cxema 00pa30BaHUsI HOBBIX BHUJIOB
(mo Y. [apBuny)», «Cxema COOTHOUIEHUSI JBHXXYIIUX CHUJ 3BOJIIOIUNY,
«OCHOBHBIE MTOJIOKEHUSI CHHTETUYECKON TEOPUU IBOIIFOLIUNY.

Tema 2. MUKPOIBOJIIOIHS U €€ pe3yJIbTaThl

[Tommynsinus Kak 3J€MEHTAapHAasl €QUHULA 3BOMIOUUA. COBPEMEHHBIE METOBI
OLIEHKH TEHETHYECKOTO pa3HooOpaszus M CTPYKTyphl Homyisiuuid. M3meHeHue
reHooHa TOMYJSIUM KaK d3JIEMEHTAPHOE HBOJIOLMOHHOE SBJICHHE. 3aKOH
reHeTuyeckoro pasHoBecus JIx. Xapau, B. BaiinOepra.

DneMeHTapHble (PaKTOpbl (IBUXKYIIME CUJIBI) HSBOJIONUU. MYyTallMOHHBIH
npouecc. KomOuHaTuBHas wu3MeHUMBOCTh. Jlpelid reHOB — ciydaiiHbie
HEHANpaBleHHbIE H3MEHEHHMS YacTOT aiielied B Homymauusx. OPQext
ocHOBaTenA. JIDggexm oOymuiiounozco eoprviwika. CHUdCeHUe 2eHemuieckKo2o
pasznoobpasus: npudursl u cieocmeus. llposenenue sgpgpexma Opetigha 2eros 6
bonvuux u  manlx  nonynayusx.  Mwurpanuu.  M3onsauus  TOMyJISIU:
reorpaduyeckast (mpoCcTpaHCTBEHHAs1), OMoJIorndeckast (penpoayKTUBHAs).

EctecTBeHHbII 0TOOp — HamnpaBisgiomMil Qgakrop 3Boaouud. DopMbl
€CTECTBEHHOTO  OTOOpa:  JBWXKYIIWWA, CTAOWIM3UPYIOLIUNA,  pPa3pbIBAOIIMIMA
(nm3pyntuBHbIf). [lonoBoil or6op. BO3HUMKHOBEHHE U 3BOJIOLUSA COLMAIBHOTO
NOBEJCHUS )KUBOTHBIX.

[IpucnocoONeHHOCTh  OPraHU3MOB  KaK  PE3yJNbTaT  MHUKPOIBOJIOLMUU.
Bo3HuKHOBEHHE  MpUCNOCOOJIEHUHM y  Oopranu3sMoB.  Apomopdo3bl U
uanoagantauuu. [Ipumepsl npucnocobseHuil y opranu3MoB: MOp(OJIOrHYECKUE,
¢uznonornyeckue,  OMOXUMHYECKHE,  MoBeaeHuYeckre.  OTHOCUTENBHOCTD
IPUCTIOCOOTIEHHOCTH OPraHU3MOB.

Bun, ero kpurepunm u CTpyKTypa. BuumooOpa3zoBaHue Kak pe3yJbTar
MUKpO3BOMIOIMU. M3omsiius — kitoueBor (aktop BuaooOpazoBanusa. Ilytu u
CIIocoObI BHJI000pa30BaHMUS: ajuIonaTpu4YeCcKoe (reorpacduueckoe),
CUMIIATpUYECKOoe  (DKOJOTHYECKOe), «MTHOBEHHOE» (monumIonan3aNus,
rubpuan3zanusi). JJmuTeabHOCTh SBOTIOIMOHHBIX MTPOIIECCOB.

Mexanu3Mbl (OpMHPOBaHUS OMOJIOTMYECKOTO Pa3HOOOpa3usl.

Ponb  »BONIONMOHHONW OHOJOTMM B pa3pabOTKE HAay4YHBIX METOOB
COXpaHeHus: buopazHooOpasust. MUKPOIBOIIONMS U KOIBOJIIOLMS Mapa3uTOB U UX
X0351eB. MexaHn3mMbl (POPMUPOBAHUS YCTOMUMBOCTH K aHTUOMOTHKAM M CTIOCOOBI
OOpBLOBI C HEM.

JdemoHcTpanuu

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

Tabmupl 1 cxembl: «MyTallMOHHAass HM3MEHYUBOCTHY, «[lomymsimonnas
CTpYKTypa Buaa», «Cxema MmposiBJIeHUs 3aKkoHa Xapan—BaiinOepray, «JBuxymme
CWJIbl ABOJIIOLUNY, «DKOJIOrMYecKass M30Js1us MONyJIAlUi ceBaHCKOU (openny,



«l'eorpadmueckass M3OMAIMUS  JTUCTBEHHUIIBI CHOMPCKOWM ¥ JIMCTBEHHUIIBI
naypckoiy, «llonmynsiiMoHHbIE BOJIHBI YUCIEHHOCTH XUIITHUKOB U XKEPTBY», «Cxema
JEHCTBUSL €CTECTBEHHOro oTOopa», «PopMbl OOpHOBI 3a CYIIECTBOBAHUEY,
«BaycTpuanbHblii MenaHu3mM», «KuBble Hckonaembie», «[IokpoBUTENBCTBEHHAS
OKpacka YKUBOTHBIX», «IIpenynpexnaromias OKpacka KUBOTHBIX»,
«Dusnosiornueckue ananrauun», «llpucrnocoOreHHOCTH OpraHu3sMoB M €€
OTHOCUTENBHOCTBY, «Kputepuu Buaa», «Buupl-nBolHUKN», «CTpyKTypa BUAa B
npupoze», «CrnocoObl BugooOpazoBaHus», «l'eorpaduyeckoe BuA00OpazoBaHue
TpEX BUAOB JaHABIIICH», «DKOJIOIMUYECKOE BHUI000pA30BAHUE BHUJIOB CHHUID),
«ITomumiouasl pacteHuit», «KamyctHo-peneunblii ruopu.

O6opynoBaHue: repOapuu pacTeHU, KOJUIEKIIMY HACEKOMBIX, Uydesia MTHUIl U
3Bepedl C MNpUMEpaMH pa3IMYHBIX MPUCHOCOOJEHUN, 4Yyyeraa NOTUI U 3Bepeu
pa3HBIX BHJOB, TepOapuu pacTeHUd OJM3KUX BHUAOB, 00pa30BABIIMXCSA
Pa3IMYHBIMH CTIOCOOAMH.

JlabGopaTopnasi padora «BbisiBIeHHE HM3MEHUHMBOCTH Yy OCOOEH OJHOTO
BUJIAY.

JlaGopaTtopnass  pabora  «lIpucmocobneHuss  opraHu3sMOB M HUX
OTHOCHUTEJIbHAS 11€JIECO00Pa3HOCThY.

Jlabopatopuass pabdora «CpaBHEHHE BHJIOB IO MOPQPOIOTHUUECKOMY
KPUTEPUIOY.

Tema 3. Makpo3BoIOUMS U €€ pe3yibTaThl

Metonbl  HM3ydeHHs  MaKpO3BOJIOLMM. IlaneoHTONOrM4yeckue MeETOJbI
u3ydyeHus oHBomouuu. Ilepexomnsie QopMbl U (QUIOT€HETUYECKHE  PSAbI
OpraHU3MOB.

buoreorpapuyeckue meTonbl u3ydeHus: 3Bosouuu. CpaBHeHHe GIOpbl U
(dbayHbl MaTepuUKOB U OCTPOBOB. buoreorpaduueckue obnactu 3emiu. Buasbi-
SHIEMUKHU U PEIUKTHI.

OMOpPHONIOrMYECKHE U CPABHUTEIHLHO-MOP(OJIOTHUECKHE METOAbl U3YUEHUS
HBOMIONMU. ['eHeTHYecKue MEXaHU3Mbl 3BOJIOLMH OHTOT€HE3a M TOSIBICHUS
HBOJIIOLMOHHBIX  HOBIIECTB. ['OMOJOTMYHBIE W  AHAJIOTHUYHBIE  OpraHbl.
PynumenTtapuble  opraHbl M aTaBu3Mbl.  MOJIEKYJISIpHO-T€HETUYECKHE,
OMOXMMHMYECKHE M  MaTeMaTUYeCKMe  METOJAbl  HW3YYEHHsS  HBOJIOLUU.
['omonornynbie reHbl. COBPEMEHHBIE METOMABI MOCTPOCHUS (PUIOTEHEeTHUYECKUX
JIEPEBBEB.

XPpOMOCOMHBIE MYTallUM U 3BOJIOLMS TEHOMOB.

OO0mue 3aKOHOMEPHOCTH (MpaBuiia) 3BOJONMH. [IpuHyun cmenvli yHKYuUi.
HeobOpatumocTs 3Bomtonnu. AfanTuBHas paauaivs. HepaBHOMEPHOCTh TEMIIOB
IBOJIFOLIUY.

JemoHcTpanuu



[Toptpetsl: K. M. Bap, A. O. KoBanesckuii, @. Mrosiep, J. I'ekkeins.

Tabmumpl U cxembl: «OUIOTEHETUYECKUN PSIT JOMIAAN», «APXEONTEPUKCY,
«3Bepo3ybbie  smiepel»,  «Cteronedansry, — «Punmoduth»y,  «CemMeHHBIC
NanopoTHUKW», «buoreorpapuueckue 30HbI 3eMian», «llpeld KOHTHHEHTOBY,
«Penukth», «HauanbHble cTaguum 3MOPHUOHAIBHOIO Pa3BUTUS IO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYHBIE M aHAJOTWYHBIE OpraHe», «PyaIuMeHTBb,
«ATaBU3MBI», «XpOMOCOMHBIE HAOOpHI dYeloBeKa M ImuMMaH3ey», «[aBHbIE
HaIpPaBJICHUS 3BOJIOLUNY, «OOIIME 3aKOHOMEPHOCTHU HBOJIIOLIUNY.

OOopyznoBaHue: KOJUIEKIUH, TepOapuu, MYJSDKM HCKOMAEMBIX OCTaTKOB
OpPraHU3MOB, MYJISKA TOMOJIOTUYHBIX, AHAJIOTUYHBIX, pyJIUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJJIEKIIUM HACEKOMBIX.

Tema 4. IlpoucxokaeHne U pa3BuTHe JKU3HU Ha 3emJie

HayuyHbple TUMmoTe3bl NPOUCXOXKAECHUS >KU3HUM Ha 3emie. AOHOreHe3 u
naHcnepMusi. JloHay4Hble IPEJICTaBICHUS O 3apOXKJICHUU KU3HU (KPEAllMOHU3M).
['MnoTe3a MOCTOAHHOTO CaMO3apOKIACHHUS )KU3HH U €€ onpoBep:keHue onsitamu .
Penu, JI. Cnnannanuanu, JI. [lactepa. [Ipoucxoxienue kU301 U aCTPOOUOJIOTUSI.

OcHOBHBIE JTallbl HEOPTaHUYECKON 3BOJIIOLIAM. [InanerapHas
(reosornyeckasi) 3BOMIONUSA. XHUMHUYECKas »HBOJIOLMA. AOHOTeHHBI CHHTE3
OpraHu4eckux BemecTB Hu3 Heopranudeckux. Omeir C. Mwumepa u I'. FOpu.
O6pazoBanue mnoauMepoB u3 MoHOMepoB. KoamepBatHas runoreza A. U.
Onapuna, TMroTe3a nepBuyHoOro OyiaboHa Jlx. XomnaeitHa, reHeTUYECKasi TUIOTE3a
I'. Ménnepa. Pubosumsl (T. Yek) m rumorteza «mupa PHK» V. T'mnbepra.
dopmupoBaHue MeMOpaH U BOZHUKHOBEHUE TPOTOKIIETKH.

Hctopuss 3emuin U Meroasl €€ wu3ydeHHs. VIcKomaemble OpPraHMYECKHE
octatku. ['eoxpoHonoruss u e€ wmeronbl. OTHOCUTENbHAsT M AOCOJIIOTHAS
reOXpOHOJIOTHS. [ €OXpOHOJIOrMUeCKas IKaia: S0HbL, 3Pbl, IEPUOBI, SIIOXH.

HavanpHble 53Tambel OpraHuyeckou HBomtouuu. IlosBieHHE MU HIBONHOLHA
NEPBBIX KJIETOK. DBOJIOLUS MeTaboau3Ma. BO3HMKHOBEHHE NEPBBIX 3KOCHCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOMIIEHKM KaK aHaJOr MEpPBbIX Ha 3emiie COOOIIECTB.
Crpomaronutsl. [IpokaprOTHI M 3yKapuOTHI.

[IpoucxoxaeHrue 3ykapuoT (CUMOMOreHe3). DBOMIOIMOHHOE MPOUCXOKICHUE
BUpPYCOB. [IponcxoxaeHue MHOTOKJIIETOYHBIX OpPraHu3MOB. BO3HUKHOBEHUE
OCHOBHBIX I'PYIIIT MHOT'OKJIETOYHBIX OPIraHU3MOB.

OcCHOBHBIE 3Tallbl 3BOJIOLMHU BbICHIMX pacTeHUud. OCHOBHBbIE apOMOP(O3bI
pacreHuii. Bpixon pacrenurd Ha cymy. llosiBieHue CIOpOBBIX pacTeHUU U
3aBoeBaHue uMu cymu. CemeHHble pacTeHus. IIponcxokIeHne IBETKOBBIX
pPaCcTCHUMN.

OCHOBHBIE 3Tambl 3BOJIIOLMU KUBOTHOTO Mupa. OCHOBHBIE apoMOp(O3bI
*KUBOTHBIX. Bennckas ¢ayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX



tunoB. [lepBbie XOpAOBbIE KUBOTHBIE. JKU3Hb B BOJE. DBOIIOLHUS MTO3BOHOYHBIX.
[Tpoucxoxnenne amuOuit u pentunuii. [IporcxoxaeHne MICKONMUTAOMUX U
ntul. [lpunnun kmoueBoro apomopdoza. OcBoeHue OECMO3BOHOYHBIMH U
MMO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

Pasutne Xu3HM Ha 3eMJ€e MO 3paM W MEpUuodaM: apxeu, MPOTEPO30i,
najgeo3oi, Me3030M, KalHO30il. OOmas XxapakTEepUCTHKAa KJIMMara U
reoJIorHueckux npoueccoB. llosiBaeHre W paciBeT XapaKTEpHBIX OpPraHU3MOB.
VYrineobpa3zoBaHue: €ro ycloBUs U BIMSHUE HA Ta30BbIi COCTaB aTMOC(hEPHI.

MaccoBble BBIMUPAHUSI — 3KOJIOTHYECKHE KPU3HUCHI MPOUUIOro. [IpuynHel u
CJIEICTBUS MacCOBBIX BbIMUpaHUil. COBPEMEHHBIM 3KOJIOTUYECKUN KpPHU3UC, €r0
ocobennoctu. [Ipobrnema coxpanenus 6mopasHooOpasus Ha 3eMIie.

CoBpeMeHHass cUCTeMa opraHudeckoro mupa. [IpuHiunel kmaccupukanuu
oprann3MoB. OCHOBHBIE CUCTEMATUYECKHUE TPYIIIIBI OPTaHU3MOB.

JlemoHcTpanuu

[Toptpersr: @. Penn, JI. Cnannanuanu, JI. Ilactep, . 1. Meunukos, A. H.
Omapun, Ix. Xonaenn, I'. Mémnep, C. Mumnep, I'. IOpu.

Tabnuie u cxembl: «CxeMma omnbita @. Penny», «Cxema onwita JI. [lactepa no
M3YYEHHUIO CaMO3apoKIeHUs Ku3HW», «Cxema ombita C. Muinepa, I'. FOpwny,
«JTanbl  HEOPraHWYECKOW  HJBONIOUUW», «['€OXpOHOJIOrMYecKas  IIKajay,
«HayvanbHble 3Tanbl OpraHUYECKON HBOIIONMNY, «Cxema oOpa3oBaHUs SYKApUOT
nyTéM cumoOunoreHeza», «CucremMa XKUBOM NpHUpoAbl», «CTpoeHue BHUPYCAY,
«Apomopdossl  pacreHuit», «PuHHOGUTHY, «OTHOKIECTOUHBIE BOJOPOCIN,
«MHOTOKJIETOUHBbIE BOAOpOCHNY», «Mxu», «llamopoTHukm», «l'onocemeHHbIE
pactenusi», «Opranbl I[BETKOBBIX pacTeHui», «(Cxema pa3BUTUA KUBOTHOIO
Mupay, «ApoMopdo3bl KUBOTHBIXY», «lIpocteiimme», «KumeuHonoiocTHbIEY,
«ITnockue YEpPBUY, «Ynenucronoruey, «PBIOBIY, «3eMHOBOJIHEICY,
«IIpecmbikaromuecs», «lItune», «Miekonurtatromme», «Pa3Butue xXuzHu B
apXxeuckou spey, «Pa3BuTHe )KU3HU B MPOTEPO3OMCKOMN 3pe», «Pa3BuTne Xu3HU B
MaJIC030MCKOM 3pey», «Pa3BuThe KU3HU B ME3030MCKOM 3pe», «Pa3BuTue XKu3HU B
KaltHO30MCKOM 3pe», «COBpEMEHHAs CUCTEMa OPraHUYECKOTO MUAPAy.

O6opynoBanue: TepOapuu pacTEHUM pa3IUYHBIX OTACJOB, KOJUICKIIUU
HAaCEKOMBIX, BJIaKHbIE MIPENapaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIUU
UTJIOKOXKHMX, CKEJIEThl T[MO3BOHOYHBIX JKUBOTHBIX, 4Yydelia NTULl U 3BEpeu,
KOJUIEKIIUM OKaMEHENIOCTEH, TMOJE3HbIX HCKOMAEMbIX, MYJSIKU OPraHUYeCKHX
OCTAaTKOB OPraHU3MOB.

Bupryanbnaa  sgaGoparopnas paGora «MojenupoBaHUE — ONBITOB
Mumiepa—FOpu 1o n3y4eHno abMOTeHHOTO CUHTE3a OPTaHUYECKUX COCIMHECHUN B
NEePBUYHOM aTMOchepey.



JlabopatopHass padora «/I3ydyeHHEe M ONHCAHHE HMCKOMAEMBIX OCTAaTKOB
JTPEBHUX OPTaHU3MOB).

IIpakTnyeckas padora «M3yyeHue OCOOEHHOCTEH CTpOEHUs pacTeHUM
Pa3HBIX OTHEIOBY.

IIpakTuyeckas padora «/3yyeHue oCOOEHHOCTEN CTPOEHUS MTO3BOHOYHBIX
YKUBOTHBIX».

Tema 5. [IpoucxoxkaeHue 4eji0BeKa — AHTPOIOTeHe3

Pa3znensl 1 3aga4u aHTPOMOJIOTUU. METOIbI aHTPOTOJIOTHH.

CraHOBJIEHHE TPEACTABICHUN O MPOUCXOXKICHHHM YEJIOBEKA. PenurunosHbie
BO33peHus. COBpEMEHHbBIE HAYYHBIE TEOPUU.

CX0ZCTBO 4YenoBeKa ¢ )KUBOTHBIMU. CHCTEMAaTHYECKOE MOJIOKEHUE YEIOBEKA.
CBuzeTenbCcTBA  CXOJACTBA  YEJIOBEKA C  JKUBOTHBIMU:  CPaBHHUTENIBHO-
MOPQOJIOTUYECKHE, AMOPHUOJIOTUYECKHE, bU3H0I0r0-0MOXMMUYECKHE,
noBesieHuYeckre. OTauyus 4elnoBeKa OT KUBOTHBIX. [IpSIMOXOXKIEHUE U KOMIUIEKC
CBSI3aHHBIX C HUM MNPU3HAKOB. Pa3zBuTHE TOJOBHOTO MO3ra U BTOPOM CHUTHAJIBHOM
CUCTEMBI.

JIBrkymue cuiibl ((pakTOpbl) aHTPONOreHe3a: OMOJIOTrHYeCKUe, COL[UaIbHbIE.
CooTHolieHue OMOTOTUYECKUX U COLUATIBHBIX (DAKTOPOB B aHTPOIIOTCHE3E.

OcHOBHBIE CTaJNM aHTpoIoreHe3a. PaHHue dYenoBeKOOOpa3Hbie O00E3bSHBI
(IPOKOHCYJIBI) U pAHHUE MOHTHU/IBI — OOLIME MPEIKH YeTOBEKOOOPa3HBIX 00€3bsIH U
JO/Ie. ABCTPAIONUTEKN — JBYHOTHE NMPEAKH JIOAcH. UenoBeK yMeIbli, MEpBhIE
M3TOTOBJIEHUS OPYIUM TpyAa. UenoBek NpsIMOXOASIIMUA U IEPBBIM BBIXOJ JIFOJIEH
3a  mpenensl  Adpuku. YenmoBek relmensOeprckuii  — 00mMIA  TIPENIOK
HEaHIEpTaJIbCKOTO YEJIOBEKa M YEJIOBEKAa pa3yMHOro. YemoBeK HEaHAEepTAIbCKUN
KaK BHJ JIIOJIH XOJOJHOTO KiIMMara. YenoBek pa3zyMHbI COBPEMEHHOIO THIIA,
JIEHUCOBCKUM 4YEJIOBEK, OCBOCHHME KOHTMHEHTOB 3a TmpenenamMu AQpuku.
[TaneoreHeTrka 1 NajgeoreHOMHUKA.

DBOJIONNS COBPEMEHHOTO 4enoBeka. EcTecTBeHHBI OTOOp B MOMYJISAIMIX
yenoBeka. MyTanMoHHbIM Tpouiecc ¥ noauMopdusM. [lomynsiroHHbIE BOJHBI,
npeid renos, murpainusa U «3GdEKT ocHOBATEN» B MOMYJSIHUSAX COBPEMEHHOIO
YeJI0BeKa.

Yenoseueckne pacel. [loHstue o pace. bombiime pacel: €BponeouIHast
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUANIbHAS),  MOHTOJOWAHAsS
(a3maTcko-aMepuKaHckasi). Bpemss u myTu paccelieHHsI 4eloBeKa MO IUIaHETe.
EnuncTBo  yenmoBeweckux — pac. HaydHas  HECOCTOATENBHOCTh — pacu3Ma.
[TpucnocoOMeHHOCTh YeMoBEKa K pa3HbIM YCIOBUSM OKPYXKAIOIIEH Cpebl.
Bmusiaue reorpadmueckoit cpenbl W apeiida reHoB Ha  MOPQOJIOTHIO U
(bU3HONIOTHIO YeTIOBEKA.



MexauciuruimHapable  MeToAsl B (Gu3uYeckor  (OMOJIOTHMYECKOM)
AHTPOMOJIOTUM.  DBOJIOLIMOHHAS ~ AQHTPOINOJIOTUS U MAJICOaHTPOMOJIOTHS
YEJIOBEUECKUX TMOMYJIAIMA. bruoconuanbHble UCCIEIOBAHUS MPUPOJBI YEIOBEKA.
HccnenoBanrie K03BOTIONMH OMOJIOTMYECKOTO U COLMATIBLHOTO B YEJIOBEKE.

JdeMoHCcTpaMu

[Toptpersr: Y. {apBun, JI. JIuku, 5. 5. Pornnckuii, M. M. I'epacumos.

Tabmumpt 1 cxembl: «MeToIbl aHTPONOJIOTUNY, «['0OJTOBHON MO3T uelIoBeKay,
«YenoBekooOpa3Hbie 00€3bsHbI», «CKeNeT dYeloBeKa M CKeJeT IIMMIIaH3ey,
«PynMMEHTHI U aTaBU3MbDY, «JIBUKYIIUE CUIIBI aHTPOIIOTEHE3A», «IBOJIIFOLUOHHOE
IpPEBO  YENOBEKa», «ABcTpamonutek», «YenoBek  ymenslit», «Yenosek
MPAMOXOIAIININY, «JleHncoBckuid yenosek» «Heanaepranpusny, « KpomaHbOHIBIY,
«IIpenku yenoBeka», «ITarnbl SBOJIOLNHU YEJIOBEKa», «Packl ueoBeKay.

O6opynoBaHue: MyJSDKH — OKaMEHEJIOCTEeH, TMpeAMETOB MaTepuaIbHOM
KyJIbTYphl ~TPEAKOB 4YeJloBeKa, penpoaykiuu (pororpadum) KapTuH C
MUQOJIOTUYECKUMU U OHUOJCUCKUMM CIOKETAMH TPOUCXOXKJICHUS YEJIOBEKa,
dboTorpaduu HaXOAOK UCKOMIAEMbBIX OCTATKOB YEJIOBEKA, CKEJIET YeI0OBEeKa, MOJIEIh
yeperna 4YeIOBeKa W 4epena IMIMMIIAH3€, MOJIENIb KUCTA YEJIOBEKAa U KHUCTH
HIMMITaH3€, MOJEJH TOPCa MPEIKOB YEIIOBEKA.

JlaGopaTopnasi padora «l3yueHne o0COOEHHOCTEH CTPOCHHUS CKejeTa
YEJIOBEKA, CBA3AHHBIX C MPSIMOXO0XKICHUEM.

IIpakTnueckas padora «/3yyeHne dKOJIOrMYECKUX aJallTallui YEIIOBEKay.

Tema 6. Jkojorusas — Hayka O B3aMMOOTHOUICHUSIX OPraHU3MOB H
HAIOPTaHU3MEHHBIX CHCTEM C OKPY KaKLIeH cpeaou

3apoxaeHre U pa3Butue skojoruu B Tpynax A. I'ymGonbara, K. @. Pynbe,
H. A. CesepuoBa, 3. I'ekkens, A. Tenciu, B. H. CykauéBa. Pa3nensl u 3amaun
3K0JIOTHHU. CBSI3b IKOJIOTUU C IPYTUMHU HAYKAMH.

Metonbr sxosorun. IloneBble HaOMIOIEHUS. DKCHEPUMEHTHI B IKOJIOTHH:
NpUpPOAHBIE W JiabopaTopHble. MoJenupoBaHre B HKOJIOTHU. MOHUTOPUHT
OKpY’KarolIel Cpeibl: JIOKaIbHBIN, peTHOHATLHBIN U TJI00ATLHBII.

3HaYCHUE OKOJOTMYECKUX 3HAHWW Ui 4YeJIOBEKA.  DKOJOTHMYECKOE
MHPOBO33PEHHUE KAK OCHOBA CBSA3€H 4YenoBeuecTBa ¢ Impuponoil. opMupoBaHue
HKOJIOTHYECKOHN KYJIbTYpPbl U 3KOJIOTHUYECKOM IPAMOTHOCTH HACEJICHUSI.

JemoHcTpanuu

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

Tabmuupel n cxeMbl: «Pa3mensl dkoaorumy, «Metoabl skonorumy, «Cxema
MOHHUTOPHUHTA OKPY>KAOUIEN CPEIbD.

JlaGopaTopHas padora «3yuenue METOJIOB AKOJIOTHYECKUX
HUCCJICIOBAHU .



Tema 7. Opranusmsbl 1 cpefa 00UTaHUSA

Okonoruueckue (HakTopbl U 3aKOHOMEPHOCTU UX AericTBusd. Knaccudukarus
IKOJIOTUYECKUX (PAKTOPOB: aOMOTUUYECKUE, OMOTHYECKHUE, aHTpOTOreHHbie. Oo1ue
3aKOHOMEPHOCTH JEUCTBUS 3KojJormueckux (paxrtopos. IlpaBuno munumyma (K.
[npenrens, 0. JInbux). TonepaHTHOCTh. DBPUOMOHTHBIE U CTEHOOMOHTHBIE
OpraHU3MBbl.

Abuotnyeckue ¢aktopel. CBeT Kak sKosornueckuit ¢akrop. JleiicTBue
Pa3HBIX YYaCTKOB COJIHEYHOT'O CIEKTpa Ha OPraHU3MBbI. DKOJOTUYECKHUE TIPYIIIBI
pacTEHUH M JKABOTHBIX II0 OTHOLICHMIO K cCBeTy. CHUTIHAJIBbHAs poOJIb CBETA.
DOTONEPUOIU3M.

Temnepatypa kak 3kojormueckuii Qaxrtop. JlelicTBue TemmepaTypsl Ha
opranu3Msbl. [IoMKUIOTEpMHBIE U TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE H
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxuocts kak skonorumdeckuid ¢aktop. IlpucrnocobnenHus pacteHuilt K
NOJJIEp>KaHUI0 BOJHOrO Oananca. Kiaccudukanuss pacTeHUH MO OTHOLIEHHUIO K
Boze. [IpucrnocoOneHust ®KUBOTHBIX K U3MEHEHUIO BOJHOTO PEXKUMA.

Cpenpl oOuTaHUS OPraHU3MOB: BOJHAs, HA3€MHO-BO3JYIIHAs, MOYBEHHA,
ryOMHHAs  TOJINOYBEHHAs,  BHYTPUOpPraHW3MeHHas.  DPU3NKO-XUMHUYECKUE
O0COOCHHOCTH cpejl oOuTaHusl opraHu3MoB. llpucrnocoOneHuss OpraHu3mMoB K
YKU3HH B pa3HbIX CpeJiax.

buosornueckne putMbl. BHemHne u BHyTpeHHUE pUTMBL. CyTOYHBIE H
roguunbie puTMbl. [IpucrnocoOIeHHOCTh OPraHW3MOB K CE30HHBIM H3MEHEHUSIM
YCIIOBUU KU3HU.

Kusznennsie Qopmbl opraHuzMoB. [loHsiTue O JKHU3HEHHOW (Qopme.
KuzHneHnHble POpPMBI pacTEHUM: 1E€PEBbs, KYCTAPHUKU, KYCTAPHUYKH, MHOTOJIETHHE
TpaBbl, OJHOJETHHE TpaBbl. JKU3HEHHbIE (POPMBI KUBOTHBIX: THUIPOOMOHTHI,
reo0MOHTHI, a9pOOMOHTHI. OCOOEHHOCTHU CTpOEHUS U 00pa3a KU3HH.

buotnueckue  daktopel.  Bumel  OMOTHYECKMX ~ B3aMMOJICUCTBHIL:
KOHKYPEHIMS, XUIIHUYECTBO, cUMOMO03 U ero (opmsl. Ilapasutusm, koomneparus,
MyTYyaju3M, KOMMEHCAIU3M (KBapTUPAHTCTBO, HaxJeOHM4ecTBO). Herpodpuueckue
B3aUMOJIEUCTBUS  (Tomuueckue, (Qopuueckue, ¢dadpuueckue). 3HAUYCHHE
OMOTMYECKHX B3aUMOJCHCTBUI 17l CYLIECTBOBaHHS OPraHHW3MOB B Cpele
obutanus. [IpUHIMI KOHKYPEHTHOTO UCKITIOUEHUS.

JdemMoHcTpanuu

Tabnuipel U cxembl: «OKojoruueckue ¢akTopb», «CBETOBON CHEKTPY,
«IKOJOTUYECKNE TPYMIBI )KUBOTHBIX MO OTHOUIEHUIO K CBETY», «T€mIOKpOBHbIE
KUBOTHBIE», «XOJOJHOKPOBHBIE >XUBOTHBIE», «DHU3MOJIOrMYECKUE aNanTaluu
KUBOTHBIX», «Cpeapl O0OWTaHHS OpPraHU3MOBY», «bHOIOTHYECKUE PUTMBD»,
«Kuznennole  Qopmbl  pactenuit», «KuzHeHHble  (OPMBI  JKHUBOTHBIXY,



«IKOoCHUCTEMA MIMPOKOJIMCTBEHHOIO Jieca», « IKOCUCTEMA XBOMHOTO secay, «llenu
NUTaHUs», «XunHudectBoy, «llapasutmsm», «Koukypenimus», «CumoOuosy,
«KommeHcanuzmy.

O6opynoBanue: repbapud pacTEHUW W KUBOTHBIX, MPUCIOCOOICHHBIX K
BIUSIHUIO Pa3UYHBIX SKOJOTUYECKUX (PAKTOpOB, repdapuu CBETOJIOOMUBBIX,
TEHETIOOMBBIX M TEHEBBIHOCIHMBBIX PACTCHHM, CBETOJIOOMBEHIC, TCHEIIOOWBBIC U
TEHEBBIHOCJIMBBIC KOMHATHBIC PACTCHHS, TepOapruu M KOJUICKITUN TETUIOTIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX pPAcCTEHUH, uydesia NTHUIl U 3Bepei, repOapuu
pacTeHui, OTHOCSAIIMXCS K rurpoduraM, kcepopuram, mMe30(puTaM, KOMHATHBIC
pacTeHusl TaHHBIX TPYII, KOJUICKIIMU KUBOTHBIX, OOUTAIONIMX B Pa3HbIX cpeax,
repbapu M KOJUIEKIIMM PACTEHUM U IKUBOTHBIX, OOJIaalONIUX YepTaMu
MPUCIIOCOOJICHHOCTH K CE30HHBIM M3MEHEHUSIM YCIOBUM >KM3HU, repdapuu u
KOJUICKIIUU DPACTEHHM M >KUBOTHBIX PA3IUYHBIX >KU3HEHHBIX (POpPM, KOJICKIUU
YKUBOTHBIX, YUYACTBYIOIIUX B PA3JIMYHBIX OMOTUUYECKUX B3aUMOICHCTBUSAX.

JlaGopaTopnasi paGora «BpisBIeHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIMSTHUIO CBETA».

JlaGopaTopnasi paGora «BpisgBIeHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPhI».

Jlabopatopnasi pa6ora «AHAaTOMUYECKHE OCOOCHHOCTHM pacCTEeHUN U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. IKo10rust BUAOB U MOIYJIA UM

OKOJIOTUYECKHE  XAPAKTEPUCTUKHU MOy JIALUY. [Homynsius Kak
Ounonornyeckas cucreMa. Poib HEOTHOPOAHOCTH Cpelibl, PU3NIECKUX OAPHEPOB U
0COOEHHOCTEW OMOJIOTHH BUIOB B (DOPMUPOBAHUH MPOCTPAHCTBEHHON CTPYKTYPbI
nonyiasiuui. OCHOBHBIE TIOKA3aTE€NW TMOMYJSILUU: YHWCJIEHHOCThb, IIJIOTHOCTb,
BO3pacCTHAas M TIOJOBAasl CTPYKTYpa, POKIAEMOCTb, MIPUPOCT, TEMII POCTa,
CMEPTHOCTb, MUTPALIUSL.

Dkosioruyeckas CTpykrypa nonyisiquu. OIeHKa YUCIEHHOCTH TOIMYJISIUH.
JlnHaMuKa MmomyJaiuu U €€ peryanua. buoThdecKuil MOTEHIMAaNl MOMYJISINM.
MoaenupoBanue TMHAMHUKHA TONYJISIIAKA. KpuBbIe poCcTa YUCIEHHOCTH MOMYJISIIIUH.
KpuBbie BbDKMBaHMS. Perynsiuss 4UCICHHOCTH TOMYJISIIUN: Poyib (PaKTOPOB,
3aBUCSIINX U HE 3aBUCSIINX OT TUIOTHOCTH. DKOJIOTHYECKUE CTPATeTUH BUIIOB (I- U
K-ctparerun).

[Tonsitue 00 sKoNOrMYeckoil Huie Buaa. MectooOutanue. MHoromepHas
Mozenb 3Kosiorndeckon HumM JIx.M. XartuumHcoHa. Pa3mepbl 3KOJIOrMYECKON
Huiy. [loTeHnnanbpHas U peanTn30BaHHAs! HUILIU.

Bua kak cucrema mnonynsuuid. Apeansl BUIOB. Buabl M HX >KU3HEHHBIC
CTpaTeruu. JKOJIOTMYECKUE SKBUBAJICHTHI.



3aKOHOMEpPHOCTH TIOBEJICHUSI W MUTpaluid KUBOTHBIX. buosorunueckue
WHBAa3UM YyKEPOJIHBIX BUJIOB.

JleMoHCTpanun

[Toptper: Hx. M. XaTuyuHCOH.

Tabmuubl U cxembl: «JKOJOTHYECKUE XapAKTEPUCTUKU MOMYJISLUNY,
«IIpocTpaHcTBEeHHasi  CTpyKTypa  mnomyiasiuuu», «Bo3pacTHble  NHpaMUIbI
nonyysiiun», «CKOPOCTh  3aceleHusi MOBEPXHOCTH 3eMJIM  Pa3IMYHbIMU
opranuzmammn», «Mogeinb 3konorndeckor Humu Jx. M. XatunHcoHay.

O6opynoBanue: repdapun pacTeHUM, KOJJICKIIUU )KUBOTHBIX.

JlaGopaTopnasi pabora «IIpucnocoOneHuss ceMsH  pacTeHUH K
PACCEIICHUIOY.

Tema 9. Jxosorust cood1mEecTB. IKOJIOTHYECKHE CHCTEMBI.

CooOmiectBa opraHu3MoB. buorieHo3 u ero crpykrypa. CBA3u MEXIy
OopraHu3MaMH B OUOIIEHO3E.

Okocucrema Kak oTkpbiTas cuctema (A. Jx. Tencinu). dyHKIMOHAIBHBIE
OJIOKM OpraHU3MOB B DJKOCHUCTEME: MPOAYICHThI, KOHCYMEHTHI, PEAYLICHTHI.
Tpoduueckne ypoBHu. Tpoduueckue uenu u cetu. AOHOTHYECKHE OJIOKH
skocucteM. [TouBbI U Wbl B 3KOCcHCTEMaX. KpyroBopoT BEHIECTB M TOTOK SHEPTUU
B DKOCUCTEME.

OcHOBHBIE  TIOKa3aTeIu  dKocuUcTeMbl. buomacca u  mpoayKIus.
DKOJIOTUYECKHUE TUPAMU/IbI YU CEN, OMOMACChl U SHEPTUH.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. Daykmyayuu.
HampaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKieccuu. llepBuuHbie U
BTOPUYHBIE CYKIIECCUM W MX MPUYUHBI. AHTPOIOIE€HHbIE BO3JCUCTBUS Ha
cykueccuu. KnumakcHoe coobiiectBo. buopasnoobpasue u mojiHoTa KpyroBopoTa
BEIIIECTB — OCHOBA YCTOMYMBOCTH COOOIIECTB.

[IpupoaHbIe 3KOCUCTEMBL. JKOCUCHEMbL 03€D U PeK. DKOCUCEMbl MOpell U
oKeano8. Ixocucmemvl MYHOP, 1€C08, Cmenel, nyCMmblHb.

AHTpOIIOTEHHBIE JKOCUCTEMBI. ATrposkocuctema. ArponeHo3. Pazmuuus
MEK]Ty aHTPOIIOTEHHBIMU U IPUPOJHBIMU IKOCUCTEMaMHU.

VYpb6oskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucTeM. [opoxackas
bropa u ¢ayna. CuHaHTpomm3alus TOpPOJACKOW ¢ayHbl. buonorudyeckoe wu
X035MCTBEHHOE 3HAUEHUE arpPOIKOCUCTEM B YPOOIKOCHUCTEM.

3akoHOMepHOCTH (HOPMHUPOBAHUSI OCHOBHBIX B3aMMOJICHCTBUI OPTaHU3MOB B
skocuctemax. Ponb kackaonoco 3gpgexma u 6udo8-30ughpukamopos (Kirouesvix
61008) 8 pyHKyuoHuposanuu sxocucmem. IlepeHOC SHEPTUU U BEMIECTB MEXKIY
CMEXXHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, TOMYJISIIUN U 3KOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX M aHTPOIOTE€HHBIX BO3CHCTBUH.



Mexanuszmbl 6030€lLCMBLs 3a2p}l3H6Huﬁ PA3HbLX munoe Ha
Cy60p8aHu3MeHHOM, OpPCAHUSMEHHOM, NONYJIAYUOHHOM U IKOCUCMEMHOM YPOBHAX,
OCHO6bl IKOoJlI02Uu4ecKoco HOPMUPOBAHUA AHMpPONOSEHHO2C0 8030€eliCmaUsl.
MCTOI[OJIOI‘I/ISI MOHHUTOPHHI'Aa CCTCCTBCHHBIX U aHTPOIIOI'CHHBIX 3KOCUCTEM.

JdeMoHCcTpaMu
[Toptper: A. JIx. Tencnn.
Tabmumet  u cxembl:  «CTpykTypa  OuoleHo3a»,  «OKocHCTeMa

HIMPOKOJIUCTBEHHOTO Jiecay, «IKOCUCTEMa XBOMHOTO Jjecay, «DYyHKIMOHAIbHbIE
IpynIbl OPraHu3MOB B 3KocucTeMe», «KpyroBopoT BEHIECTB B 3KOCHUCTEMEY,
«llenu nutanus (macTOMIIHAS, JETPUTHAS)», «DKOJIOTHYECKass MTUPAMHIA YUCEID),
«IKoJIoTHYeCcKasi mupaMujia OMoMacchly, «IKOJIOTUYECKas MUpamMuia SHEPTUn»,
«O0pazoBanue 6osoTa», «IlepBuuHas cykueccus», «BoccTaHOBIEHHE Jieca MOCie
noxkapa», «9KocucTteMa o3epa», «ArporeHos», «KpyroBopor BemiecTB U MOTOK
HHEPTUU B arporeHo3ey, «[Ipumepsl ypOosKocucTemM».

O6opynoBaHue: repOapuu pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Uyydesia MTHUI[ U
3Bepeid, repOapuu KyJIbTYPHBIX U TUKOPACTYIIUX PACTCHUNA, aKBAPUYM KaK MOJIENb
KOCHCTEMBI.

IIpakTuyeckas padora «/3ydyenue u onucanre ypo03KOCUCTEMBD».

Jlabopatopuasi padora «M3ydyeHue pazHoOOpazusi MEIKUX IMOYBEHHBIX
YJICHHUCTOHOTHX B Pa3HBIX SKOCHCTEMAaX).

IKCKYypcusi «IKCKYypCcHsi B TUIIMYHBIM OMOTeoieHo3 (B 1yOpaBy, OEpe3HsIK,
CJIbHUK, HA CYXOJI0JbHBINA UM TOMMEHHBIN JIYT, 03€p0, OOJIOTO)».

IKCKypcusi «IDKCKYpCHUsI B arposKOCHCTEMY (HA MOJ€ WIA B TEIUIMYHOE
XO03MCTBO)».

Tema 10. buocdepa — riodanbHast IkOCHCTEMA

buocdpepa — oOmennanerapHas 000ji04ka 3€MIJIM, T/I€ CYIIECTBYET WIH
CyIIIeCTBOBaJIA XKM3Hb. PazBuTHe mnpejcTaBieHuit o ouochepe B Tpyaax J. 3rocca.
VYuenne B. U. Bepuanckoro o 6uocdepe. Obnactu 6nochepsl u e€ coctan. JKuboe
BeIeCTBO Orocdepsl U ero GyHKINH.

3aKOHOMEPHOCTH cyllecTBOBaHUsA Onocdepbl. OcobeHHOCTH Ouochepsl Kak
rJ100aIbHOM 3KOCcUCTEMBI. JMHamMuueckoe paBHOBecue B Ouocdepe. KpyroBopotsl
BEIIIECTB U OMOTEOXMMHUYECKUE IUKIBI (yriepoaa, a3oTra). PUTMHUUHOCTE sIBIEHUMN
B Onocdepe.

3oHanbHOCTE Ouocdepnl. I[lonarue o Omome. OCHOBHBIE OMOMBI CYIIU:
TYHJIpa, XBOIHBIE Jieca, CMEIIaHHbIE U IMPOKOJIMCTBEHHBIC Jieca, CTEIH, CAaBaHHHI,
IyCTBIHH, TPOIIMYECKHUE JIECA, BBICOKOTOpbhs. KimmMar, pacTUTEIbHBIA U )KUBOTHBIN
MUp OMOMOB CYIIIH.

CrtpykTypa u QyHKIHS )KHUBBIX CUCTEM, OIICHKA UX PECYPCHOTO MOTEHITAa U
onocdepHbIX PYHKIU.



JleMoHCTpanun

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

Tabmumpr u cxemsl: «l'eocdepsr 3emnm», «KpyroBopoT asora B mpupoaey,
«KpyroBopoT yrnepoga B mpupone», «KpyroBopoT kuciopoga B IPUPOJIE»,
«KpyroBopoT Boabl B mpupoje», «OcHOBHbIe OMOMBI cymmny, «KinMarnueckue
nosica 3emnn», «TyHnpay, «Taitray, «Cmemanusiii aecy, «llIupokonncTBeHHbIN
necy, «Crenby, «CaBanHay, «Ilyctbinsay, « Tponudeckuii jiecy.

O6opynoBanue: repdbapuu pacTeHUI pa3HbIX OMOMOB, KOJUICKIIUU KUBOTHBIX.

Tema 11. YesnnoBek M OKpy:xa0OIIaf cpeaa

OKOJIOTUYECKUE KPU3UCHI M WX NpUYMHBL. Bo3nelicTBue dYenoBeka Ha
onochepy. 3arps3HeHuwe BoO3mymrHOW cpenasl. OxpaHa Bo3ayxa. 3arps3HEHHE
BOJHOM cpeabl. OxpaHa BOAHBIX pecypcoB. Paspymenue mnouBsl. OxpaHa
MOYBEHHBIX pecypcoB. 3MeHeHne KIMMara.

AHTpOIIOT€HHOE BO3JICIICTBUE HA PACTUTEIBbHBIA M KUBOTHBIA MuUp. OxpaHa
PaCTUTENLHOTO W >KMBOTHOTO Mupa. OCHOBHBIE MPUHLMIBI OXPaHbl MPUPOJBIL.
Kpacaesie xHuru. Oco0o oxpansemblie npupojanbie Ttepputopun (OOIIT).
borannyeckue casibl ¥ 300J10TUYECKUE TTAPKHU.

OCHOBHbBIE TPUHIUIIBI YCTOMYMBOIO PA3BUTHUSL UYEIOBEUECTBA U MPUPOIBI.
PanvonanbHO€  MPUPOJOMNOJIB30BAaHME M COXPAaHEHHE  OHMOJIOTHYECKOTO
pazHooOpasust 3emiu. OOIME 3aKOHOMEPHOCTH TJI00ABHBIX SKOJIOTHYECKHUX
Kpu3ucoB. OCOOEHHOCTU COBPEMEHHOTO KPU3UCA U €0 BEPOSITHBIE MOCIICICTBUSI.

Pa3zButrie METOJIOB MOHUTOPUHIA PAa3BUTHUS ONACHBIX TEXHOTEHHBIX
npoueccoB. Cucmemmuvie uUccre008anus nepexooa K pecypcocoepezaowjei u
KOHKYPEHmMOCnocobHoll anepeemuke. buonozuueckoe pasnoobpasue u buopecypcawi.
Hayuonanvuvie ungopmayuonnvie cucmemvl, obecneyugarowjue 00cmyn K
uHgopmayuu no  cocmoAHul0 OMOENbHbIX U008 u Ikocucmem. (OcHoBbI
sKopeadbuIumayuyu dKocucmem U cnocooos 60pvOLl ¢ OUONOBDENCOCHUIMUL.
Pexoncmpyxkyus mopckux u HazemHbix 5KOCUCHEM.

JleMoHCTpauumn

Tabmuubl W cxembl:  «3arps3HeHue  atMocdepbl»,  «3arpsa3HeHue
ruapocdeps», «3arpsizHeHue 1ouBb», «llapHukoBbli  3ddexT», «Ocobdo
OXpaHseMble MPUPOIHBIE TEPPUTOPUNY», «MOJEIN YIPABIIEMOIO MUPAY.

O6opynoBanue: ¢otorpaguu OXpaHSEMbIX pPACTEHUW M >KUBOTHBIX KpacHoii
kHuru Poccutickon @eneparun, KpacHoi KHUTY peTroHa.



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

JIMYHOCTHBIE PE3YJIBTATDBI

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

B cTpykType NTHYHOCTHBIX PE3yJbTaTOB OCBOCHHS MPOTPaMMBI IO OHOJIOTHH
BBIJICJICHBI CIIEAYIOUIME COCTABISAIONINE: OCO3HAHKWE OOYYaAIOIIMMUCA POCCUICKON
IPAXKIAHCKON UJIEHTHYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSTEIbHOCTH
U CaMOONpEACNICHUI0, Haluuyue Mmomusayuu K OOYYEHUIO  OHMOJIOTHH,
yeneHanpasienHoe pazeumue BHYTPEHHHUX YOEXKIEHUN JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAAMIUN pa3BUTUS OUOJOTUYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIUXCSl PYKOBOJCTBOBATHCS B CBOEH
JEATEIIBHOCTH 1[I€HHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPUCYIIUMU CUCTEME
OMOJIOTUYECKOTO  00pa3oOBaHUs, Haauyue NpagoCO3HAHUA  DKOJIOTHUUECKOU
KYJBTYPbI, CHOCOOHOCMU CMA8UmMb eI U CTPOUTH KU3HEHHBIE TUTaHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS MPOTPAMMBI 110 OMOJIOTUU JOCTUTAIOTCS
B CIMHCTBE Y4YEOHOW M BOCIHUTATEIBHOM JEATEIBHOCTH B COOTBETCTBHM C
TPAAULUOHHBIMUA POCCUICKHUMU COLUOKYJIBTYPHBIMU, HCTOPUUECKUMU U TyXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMU B OOIIECTBE IMpaBUJIaMU U HOpPMaMHu
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIleCCaM CaMOIIO3HAHUs, CAaMOBOCIUTAHUS U
CaMOpa3BUTHUsSA, PAa3BUTHUS BHYTPEHHEH TMO3UIMU JIMYHOCTH, MATPUOTU3MA U
YBaKEHUS K 3aKOHY U MPaBOIOPSAIKY, YEJIOBEKY TPyJa U CTaplIeMy MOKOJECHHIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHONIICHHUS K KYyJbTYPHOMY HACIEIUI0 U
TPaJULIMsIM MHOTOHAIMOHAJIIBHOTO Hapoaa Poccuiickoit denepanuu, nTpupoae u
OKpYXKarolIEn cpelie.

JInyHOCTHBIE pe3yibTaThl OCBOEHHUSI ydeOHOro mpeamera «buosorus
JIOJDKHBI OTPa)kaTh TOTOBHOCTH U CITIOCOOHOCTH OOYYAIOIINXCSI PYKOBOACTBOBATHCS
chopMHUPOBAHHOW BHYTPEHHEH TMO3WIIUECH JHUYHOCTH, CHCTEMOM IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YyOEXKIEHHH, COOTBETCTBYIOUIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
OMbITA U OMbITA AEATEILHOCTA B MPOILIECCE peav3alliid OCHOBHBIX HaIpPaBIICHUI
BOCIIUTATEIBHOUN AESITEILHOCTH, B TOM YHUCJIE B YaCTH:

1) rpaIaHCKOro BOCIIMTAHUS:

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

OCO3HAHME CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOSI3aHHOCTEH, YBa)KCHHE
3aKOHA U MPaBOIOPSIKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOW JEATEIBHOCTH TMPU CO3AAHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TMO3HABATENBLHBIX 3a/1a4, BHITIOJHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

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

YMEHHUE YUYUTHIBATH B CBOUX ACHCTBUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOIO
B3aUMOJICUCTBUS JTIOJICH C Pa3HBIMU YOCKICHUAMU, KYJIbTYPHBIMUA LICHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B THIPOILIECCE COBMECTHOIO BBIOJHEHHUS
y4eOHbIX, TO3HABaTEIbHBIX M UCCIENOBATEIbCKUX 337a4, YBAXKUTEIBHOIO
OTHOILIEHHSI K MHEHHUIO OIIMOHEHTOB IMpPU OOCYXJIEHUM CIOPHBIX BOIPOCOB
OMOJOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTAapHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXXJaHCKON WUJICHTUYHOCTH,
NMaTpuoTU3Ma, YBaXKEHHS K CBOEMY HApOJy, YYBCTBa OTBETCTBEHHOCTU IMEpe.
PonuHoM, ropmoctm 3a CBOM Kpal, CBOK PoaumHy, CBOM SI3BIK U KYJBTYpY,
MPOIIUIOE ¥ HACTOSAIIEE MHOTOHAIIMOHATIBLHOTO Hapoaa Poccuu;

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

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuTHE OWOJOTHMH, TOHUMAHUS 3HA4YCHHUs] OWUOJOTUM B TO3HAHUM 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO 00IIeCTBa;

ujeitHas yOeXIEHHOCTh, TOTOBHOCTh K CIIy)KeHHIO M 3anute OTedecTBa,
OTBETCTBEHHOCTb 3a €r0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEHW POCCUMCKOT0 HAPOa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYAIMI0 W MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYACH HA MOPATIHbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaja B MOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJUTEIISAM, CO3JaHUI0 CEMbH HA OCHOBE
OCO3HAHHOI'O TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUM C
TpaauuusMHu HaposoB Poccuu;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIIOYAs ICTETUKY ObITAa, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIIICHUH;

MOHMMAHHUE YMOIIMOHAIBHOTO BO3/ICMCTBHUS )KMBOM MIPUPOJIbI U €€ IEHHOCTH;



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

S) ¢usnyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0J1ar0NOy YU :

NOHMMaHHWE U pealu3alus 370pOoBOro u 0Oe3omacHoro oOpasza JKU3HU
(3m0poBOE  TUTaHWE, COOJIFOJICHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
cOanmaHCHUpPOBAaHHBIA PEXUM 3aHATHH W OTAbIXa, peryispHas Qunueckas
aAKTUBHOCTb), OEpEKHOT0, OTBETCTBEHHOI'O M KOMIIETEHTHOI'O OTHOILIEHUS K
COOCTBEHHOMY (PU3NYECKOMY U IICUXUYECKOMY 370POBbIO;

NIOHUMAHUE IEHHOCTH MPaBWJI HHIMBUIYAIBHOIO M  KOJUJIEKTHUBHOIO
0e30MacHOro MOBEICHUS B CUTYallUsAX, YTPOKAIOIINX 3J0POBBIO U KU3HU JIFOJIEH;

OCO3HAHHWE MOCIEACTBUN M HENPHUATHS BPEAHBIX MPUBBIYEK (YIOTPEOICHHUS
aJIKOTr0JIsl, HAPKOTHKOB, KYPEHHUS);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTB K TPYly, OCO3HaHHE LICHHOCTU MacTEPCTBA, TPYAOIO0HE;

TOTOBHOCTh K aKTHUBHOM JESITEIIBHOCTU TEXHOJOTHYECKOH M COLMAIBHON
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, MIAHUPOBATH U CAMOCTOATEIHHO
BBIIIOJIHATH TAKYIO JIESTEIBHOCTB;

UHTEpPEC K pa3inyHbIM cpepaM npodhecCHOHATBHON NesATEIbHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  pealn30BbIBATH
COOCTBEHHbIE KU3HEHHBIE TIJIaHbL;

TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHHIO MU C€aMOOOpPa30BAHUIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3K0JIOTHYECKOT0 BOCIIUTAHMSA

HKOJIOTUYECKU LEJIECO00pa3HOEe OTHOIIEHHE K NPUPOAEC KaK HCTOYHUKY
YKU3HHU Ha 3eMJie, OCHOBE €€ CyIleCTBOBAHUS;

NOBBIUICHHE YPOBHS SKOJOTMYECKOM KYyJIbTYphl: MPHOOPETEHUE OIbITa
IUIAHUPOBAHMS TIOCTYNIKOB M OLIEHKM MX BO3MOJXKHBIX ITOCIEICTBHMA  JUIS
OKPYKaIOIIEN CPEIbI;

OCO3HAaHHWE TI00ATBHOrO XapakTepa 3KOJOTMYECKHX MpoOJeM M IMyTed HuX
pEelIeHHS;

CIIOCOOHOCTh HUCIIOJIb30BaTh MpUOOpeTaeMble TpPH HU3YYECHUU OHOJIOTHH
3HaHWS W YMEHMsS TpPU PELICHUH NpoOJieM, CBA3AHHBIX C pPAlMOHAIbHBIM
NPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HaIpaBJIeHHBbIX HA COXpPaHEHUE pPABHOBECHS B HKOCHUCTEMAax, OXpPaHy BHJIOB,
AKOCHUCTEM, OrOochephl);

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



HaJIMYue Pa3BUTOrO 3KOJIOTHYECKOTO MBIIUIEHUS, YIKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATEeIbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOM
MPaKTUKE, TOTOBHOCTH K Y4aCTHUIO B MIPAKTUYECKOMN JIEATEIbHOCTH SKOJIOTUYECKON
HaIpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUaJore
KYJbTYp, CHOCOOCTBYIOLIET0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPILICHCTBOBAHKUE SI3BIKOBOM M YHUTATEIBCKOM KYJIbTYpbl KakK CpeIcTBa
B3aMMO/ICHCTBUSI MEXKTY JIIOJbMH U MIO3HAHUSI MUDA;

MOHMUMAaHUE CHenupUuKr OWOJOTUM KaK HAyKd, OCO3HaHUA €€ poilu B
bopMHpPOBaHUN PAIMOHATIBFHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBieHuss 00 OKpyXkKaloleM MHUpPE KaK O €IUHCTBE MPUPOJbI, YEIOBEKa U
oOllecTBa, B TO3HAHWK MPHUPOJHBIX 3aKOHOMEPHOCTEM W PEIICHUH MpoOemM
COXpaHEHUS TPUPOJIHOTO PABHOBECHS,

yOEeXAEHHOCTh B 3HAUYUMOCTH OWOJOTHUU JIsi COBPEMEHHOM ITMBHIIM3AIIUU:
oOecrieuyeHus: HOBOTO YpPOBHS PAa3BUTUS MEIUIIMHBI, CO3JaHHE MEPCHEKTHUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX pelIaTh  PECYpCHbIE  MPOOJIEMBI  Pa3BUTHS
YeJI0BEYECTBA, MOMCKA MyTEeH BHIXOJIa U3 TII00ATBHBIX SKOJOTHUECKUX MPOOIeM U
obecrieueHus: mepexoja K  YyCTOMUMBOMY  Pa3BUTHIO,  PalMOHAJIBLHOMY
HCITIOJIb30BAHUIO TPUPOJIHBIX PECYpPCOB M (POPMUPOBAHUIO HOBBIX CTaHIApTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIIIIEHUs OOIIEeH KyJIbTYpbl, €CTECTBEHHO-HAYYHONH TpaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJTIbHOM TPaMOTHOCTH OOydarommxcs, GopMHpyeMOi
IPU U3y4YCHUU OMOJIOTHH,

MOHMMAHHUE CYIIHOCTU METOJOB IO3HAHUS, HCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTH WCIOJL30BaTh MOJIydaeMble 3HaHWS [JI aHajdu3a U
OOBSICHEHUS SIBJICHUIN OKPYXKAIOIIETO MUPa U MPOUCXOJAIIUX B HEM HU3MEHEHUH,
yMEHHE JenaTh OOOCHOBAHHBIC 3aKJIOYEHUSI HAa OCHOBE HAay4yHbIX (PaKkToB U
MMEIOIIUXCS JAHHBIX C LIEJIbIO MOJTYyUYEeHUS JOCTOBEPHBIX BBIBOJIOB;

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

OCO3HAHHUE IIEHHOCTH HAY4YHOW JESTEIbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOEKTHYIO M UCCIEA0BATEIBCKYIO AESATEIbHOCTh HHINBUIYAIBHO U B TPYIIIIE;

TOTOBHOCTh W  CIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHNI0, K aKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHWUW MO OWOJIOTHHU B
COOTBETCTBHHM C KM3HEHHBIMH MOTPEOHOCTSIMH.



METANIPEAMETHBIE PE3YJIBTATBI

MeTaHpeI[MCTHLIG PE3YyIbTaTbl OCBOCHMU:A y‘IC6HOFO npeamMeTa «buonorusy»
BKIIIOYAIOT: 3HAYUMBIC JJIA Q)OpMHpOBaHI/ISI MHUPOBO33PCHUA 06yqa}onmxc51
MCKIUCHUIITIMHAPHBIC (MG}KHPGILMCTHLIG) 06I_H€Hay‘IHI>Ie MMOHATHA, OTPAXAKOIINC
OCIOCTHOCTD H&y‘-IHOfI KapTHUHbl MHpa U CHeI_[I/I(l)I/IKy MCTOOOB ITIO3HAHMA,
HCIIOJIB3YCMbBIX B CCTCCTBCHHBIX HAYyKax (BeHIeCTBO, SHECPIrus, sABJICHUC, IMPOLCCC,
CHCTCMaA, Hay‘{HLII\/’I q)aKT, IMPpUHOUII, TUIIOTE3d, 3aKOHOMCPHOCTDb, 3aKOH, TCOpPHUA,
HCCICOAOBAHUC, HaGHIO,HeHI/IC, HU3MCPCHHUC, OKCIICPUMCHT 151 I[pyme);
YHUBCPCAJILHBIC yT-Ie6HBIC I[eﬁCTBPIH (HOSHaBaTeJ'IBHBIe, KOMMYHUKATUBHBIC,

PETYJISTUBHBIE), 00eCIeynBarOIINe dopMupoBanue (byHKIIMOHATEHOU
IPAMOTHOCTH W  COLUMAJIbHOM KOMIIETEHUMH OOYYarolUXCS; CIIOCOOHOCTH
oOyuaromxcs UCIIOJIb30BaTh OCBOCHHBIE MEXIUCIUIUIMHAPHBIE,

MHUPOBO33pEHUYECKUE 3HAHMS W  YHUBEpCAJbHble ydeOHbIE JIEHCTBUS B
ITO3HABATEIILHON U COLMAIIBHON MTPAKTHKE.

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

MertanpenMeTHbIE PE3yJIbTaThl OCBOCHHSI IMPOTPAMMBI CPEIHEro OOIIEro
00pa30BaHMsI JOJKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJIbHBIMHU y4eOHBIMU MO3HABATEIbHBIMH
AEeCTBUSIMM:

1) 6a3oBbIe JIOrHYECKHE IeiiCTBUS:

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

UCIIOJIB30BaTh IPU OCBOCHWHM 3HAHUW NPHUEMBI JIOTMYECKOTO MBIIUICHHUS
(aHanu3a, cuHTE3a, CPaBHEHMS, Ki1acCU(UKaAIIUU, 000OIICHUS ), PACKPBIBATh CMBICIT
OMOJIOTMYECKUX MOHATUM (BBIAENATh UX XapaKTEpHbIE NMPU3HAKU, YCTAHABIIMBAThH
CBSI3U C IPyTUMH MOHATUSAMH);

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

UCIOJIb30BaTh OMOJIOTUYECKUE MOHATHUS IS OObsICHEHUS (DAaKTOB U SIBJICHHIM
YKUBOU IIPUPOLBI;

CTPOUTH JIOTMYECKHE pPACCYX IAEHUS (MHAYKTUBHBIE, JEOYyKTUBHBIE, IIO
aHAJIOTMM), BBIABIIATH 3aKOHOMEPHOCTH W NIPOTHUBOPEYMS] B PaCCMATPUBAEMBIX
ABJICHUSIX, (DOPMYIIMPOBATH BHIBOIbI U 3aKIIOUEHUS;

NPUMEHSTh CXEMHO-MO/ICJIbHbIE cpencrtBa Ui IPEACTaBIICHUS
CYILLECTBEHHBIX CBSI3€i M OTHOLIEHUH B M3y4aeMbIX OMOJOTMYECKUX OOBEKTaX, a



TaKK€  MNPOTHUBOPEUM  pa3HOTO  poja,  BBISIBICHHBIX B Pa3iM4YHBIX
UH(GOPMALIMOHHBIX UCTOUYHUKAX;

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

BHOCUTBH KOPPEKTHUBBI B I€SITEIbBHOCTh, OLICHUBATh COOTBETCTBHE PE3YIHTATOB
LEJISIM, OLICHUBATh PUCKHU TOCIIEICTBUN ACSITETbHOCTH;

KOOPAMHUPOBATh W  BBINOJMHATH pabOTy B  YCJIOBHUAX  PEaIbHOTO,
BUPTYaAJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE ITPU PEIICHUH KM3HEHHBIX MPOOJIEM.

2) 6a30BbIe HCCJIEN0BATEIbCKHE ICHCTBHUS:

BJIa/IETh HaBBIKAMU Y4€OHO-UCCIIEI0BATENbCKON U MMPOCKTHON JESTEIBHOCTH,
HaBbIKAMHU  paspelieHusi mpoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY IIOMCKY METOJIOB PELICHUsI IPAKTUUECKUX 33]a4, IPUMEHEHUIO
Pa3IMYHBIX METOJI0B MO3HAHUS;

UCTIONB30BaTh pPAa3jMyYHbIe BUABI JEATEIBHOCTH MO TOJIYYCHHIO HOBOTO
3HaHWs, €ro WHTEPIpETAlUH, MPeoOpPa30BaHUI0O M TMPUMEHEHUIO B YUEOHBIX
CUTYaIUsX, B TOM YHUCIIC TIPHU CO3JaHUH YI€OHBIX M COI[MAIbHBIX MIPOEKTOB;

dbopMHpOBaTh HAYYHBIA TUI MBIILJICHUS, BIaJ€Th HAYYHOM TEPMUHOJIOTHEH,
KJIFOUEBBIMU MTOHSATUSIMU U METO/IAMH;

CTaBUTh M (HOpPMYIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
NESITEIbHOCTH U JKU3HEHHBIX CUTYAIIHIX;

BBISIBIIAITh NIPUYUMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UPOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ peIleHUs, HaXOIAUTh apTyMEHTHI JJIs JI0Ka3aTeIbCTBA
CBOMX YTBEPKJICHUM, 3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEILICHHUS,

aHAIM3UPOBaTh TMOJYYCHHBIE B XOJE pEUICHHS 3a7aud  pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSIX;

JaBaTh OIIEHKY HOBBIM CUTYAIUsM, OIIEHUBATH TPUOOPETEHHBIN OIIBIT;

OCYUIECTBJIATh LI€JICHANIPABICHHBIA MMOUCK NEPEHOCca CPEACTB U CHOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPELY;

yMETh TMEPEHOCUTh 3HAHWS B TO3HABATEJIBHYIO U MPAKTHUECKYIO 00JacTu
KU3HEICSATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIIBUTATh HOBBIE HJIEW, TpeJiaraTh OpUTHHAIBHBIC TIOIXOABl U PEIICHHS,
CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE aTbTePHATUBHBIC PEIICHHUSI.

3) pabdora ¢ ungopmaunmeii:

OpPUEHTHPOBATHCS B PA3IUUHBIX HCTOYHHUKAX MH(OpMAaIMK (TeKCTe y4eOHOTO
nocoOusi, HAy4YHO-TIOMYJIIPHOM JUTEpaTrype, OHOJOTMYECKUX CIIOBapsAX U
CTIpaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHETe), aHAIM3UPOBAThH



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

(GbOpMyIMpPOBATh 3alPOCHl U MPUMEHATH PA3JTMYHBIE METOJbI MPU TIOUCKE H
otbope Ouosormueckor mH(popManu, HEOOXOAUMOM JIJIsi BBITIOTHEHUS YYCOHBIX
3ajiay;

mpUOOpEeTaTh OIBIT KCHOJIB30BAHUS HH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBAThH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMIHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMANbHYIO  (QopMy  IpeACTaBICHUS
ounosiornyeckor nHGopmaruu (CXembl, rpaduKy, JUarpaMMBbl, TaOJIHIIbI, PUCYHKH
H Ipyroe);

UCIIONb30BaTh HAy4YHBI S3BIK B KayecTBe CpeACTBa mpu paboTe ¢
Ouonornyecko MHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTUYeCKUe 3HaKU W CUMBOJIBI, (HOpPMYJbl, aOOpeBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CpEICTBA
HaTJISTHOCTH;

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

OByaieHUe YHMBEPCAJIbHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

1) o0mennme:

OCYIIECTBJIATH KOMMYHHUKAIIMH BO BceX chepax KU3HU, aKTHBHO y4aCTBOBATH
B JMAJIOTE€ WJIM JIMCKYCCHUU TIO CYIIECTBY OOCYyXaaemMoil TeMbl (YMEHHE 3a/JaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEILHO BBITIOJHEHHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIIUN JIPYTUX YYaCTHUKOB
JMasora Wik JUCKYCCUN);

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

BJIQJIETh PA3IMYHBIMH CHIOCOOaMU OOIIEHUS W B3aUMOJCHUCTBHUS, MMOHMMATDH
HAMEPEHUS IPYTUX JIOJICH, MPOSBIATH YBAKUTEIBHOE OTHOIICHHE K COOECeTHUKY
U B KOPPEKTHOU Popme (hopMyaupoBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHUSI C HCIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) cOBMeCTHasl IesiTeJIbHOCTh:

MMOHMUMATh M HCIIOJIL30BaTh MPEUMYIECTBA KOMAHIHONW M WHIWBHIYaIbHOM
paboThI IpH pelIeHUH OUOIOTUYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX (DOPM B3aMMOJICHCTBUS NP PEIICHUN YIeOHOM 3a1a4H;

BBIOMpPATh TEMATHUKy W METOJbl COBMECTHBIX JEUCTBUH C Y4ETOM OOIIMX
WHTEPECOB M BOBMOKHOCTEH KaXKIOTO YJieHa KOJUICKTHBA,



IIPUHAMATh  LEIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIWHUPOBATh ACHUCTBUA NO €€ ITOCTHKEHHUIO: COCTABIISITh IUIAH JCUCTBUM,
pacnpenensaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYXKIaThb pE3yJbTaThl
COBMECTHOI paboTHI;

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

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

OCYLIECTBJIATh IIO3UTHUBHOE CTPATETMYECKOE IIOBEIAEHUE B PAa3IMYHBIX
CUTyalUsIX, IPOSBISATH TBOPUECTBO U BOOOpAXKEHHE, ObITh HHUIIMATUBHBIM.

OBJ1aieHre YHUBEPCAIbHBIMH PeryJsSTUBHBIMU ACHCTBUSAMM:

1) camoopranu3anusi:

UCIIOJIb30BaTh OHMOJOTMYECKHE 3HAHUS U1 BBIABICHUS MpoOJIEeM M HX
pELICHUS B KU3HEHHBIX U YU€OHBIX CUTYyalUsX;

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

CaMOCTOSITEIIBHO OCYLIECTBIIATH II03HABATENIBHYIO JEATECIBbHOCTD, BBIABIATH
npo0JieMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 337a4u B 00pa30BaTEIbHON
JEATEIBHOCTH U )KU3HEHHBIX CUTyalUsX;

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

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsTh paMKH y4eOHOTO MPeIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

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

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

c1ocoOCTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHHUIO HIMPOKOM JpyAULIUK B
pa3HbIX 00JIaCTAX 3HAHWM, MOCTOSHHO NOBBIIIATH CBOM OOpa30BaTEIbHBIN U
KYJBTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

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

BJIAJE€Th HABBIKAMM  TO3HABATENHHON  peduieKCMH KakK  OCO3HAHMS
COBEpPUIAEMBIX JEUCTBUA M MBICIUTENBHBIX IPOLECCOB, HMX pE3yJbTaTOB U
OCHOBaHUi, MCMOJIb30BaTh NPUEMBI peduieKCUM Jsi OLEHKH CUTyalluu, BbIOOpA
BEPHOI'O PEILLICHHS;

YMEThb OLICHUBATb PUCKU M CBOEBPEMEHHO NPUHUMATH PEIICHUSA MO0 HX
CHIKEHHIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JAPYIMX IIPH aHajau3€ pe3yJbTaToOB
NEATEIBHOCTH;

3) npuHsTHE celOsl ¥ APYTUX:

IPUHUMATH ce0sl, TOHUMas CBOM HEIOCTATKH U JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AHAIN3E pPeE3yJbTaTOB
NEATEIBHOCTH;

IPU3HABATh CBOE MPABO U MPABO APYTUX HA OIINOKHU;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYrOro YeJIOBEKa.

IMPEAMETHBIE PE3YJ/IBTATDBI

[IpeameTHBIE pPE3YNbTATBl OCBOECHMS COJEPKAHMS Y4YEOHOro IpeaMmera
«buonorusi» Ha yriayOJn€HHOM YpPOBHE OPHEHTHUPOBAHBI Ha OOECIeYeHHe
npobuapHOro  o0yueHus  oOydaromuxcs  Owojmormu. OHH  BKJIIOYAIOT:
cneuur@uueckue st ONOJIOTUY Hay4YHbIe 3HAHUS, YMEHUS U CLIOCOOBI IEUCTBUM 110
OCBOEHUIO, UHTEPIPETAUN U NpeoOpa30BaHUIO 3HAHWM, BUABI JIEATEIBHOCTH IO
MOJIYYEHUIO HOBBIX 3HAHUU U MX NPUMEHEHUIO B PA3JIMYHBIX YUYE€OHBIX, @ TAKXKE B
peanbHbIX XKU3HEHHBIX CUTyalnusx. [IpenMerHbie pe3ynbTaThl MPEACTABIEHBI MO
roJlaM U3y4eHusl.

[TpenmeTHbIe pe3yabTaThl OCBOeHUs yueOHoro npeamera «buonorus» B 10
Kjlacce JOJKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECT€ U POJIM OUOJOTUU B CHUCTEME
€CTECTBEHHBIX HAayK, B ()OpPMHPOBAHWU €CTECTBEHHO-HAy4YHOW KapTUHBI MHUpa, B
NO3HAHUM  3aKOHOB  MPHUPOJAbI M  PEIIEHHH NpoOJieM  palUOHAIBHOTO
IPUPOJIOTIOIB30BaHUS, O BKJIAJIE POCCUICKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE
OnoorNy;

BJIAJCHUE CHUCTEMOM OHOJIOTMYECKUX 3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJAraroume OHWOJIOTUYECKUE TEPMUHbI M TMOHATHS (KU3Hb, KIIETKA,
OpraHu3M, MeTadoJIu3M, TOMEOCTa3, CaMOPEryJslus, CaMOBOCIIPOU3BEICHUE,
HACJIEICTBEHHOCTh, M3MEHYUBOCTb, POCT M PAa3BUTHE), OMOJIOTHUYECKUE TEOPUU
(xnetounas teopus T. llIBanna, M. Illneiinena, P. BupxoBa, XxpomocoMHas TeOpust
HaciencrBeHHoctd T. Moprana), yuenus (H. M. BaBunoBa — o wueHrtpax
MHOTOOOpa3usi ¥ NPOUCXOXKIEHUS  KYJIbTYPHBIX  pacTE€HHUM),  3aKOHbI
(emmHOOOpa3usi MOTOMKOB MEPBOIO MOKOJEHUS, PacCIlEIIeHHs, YHUCTOTHl TaMeT,
HE3aBUCUMOTO HacienoBanus [. MeHngenss, TOMOJIOTUYECKUX PSAIOB B
HACJIEICTBEHHOM U3MEHYMBOCTH H. n. Basuona), IIPUHLIATIBL
(KOMIUIEMEHTapHOCTH);



BJIAJICHUE OCHOBHBIMH METOJAaMH HAyYHOTO ITO3HAHUS, WCIIOJIb3YEMBIX B
OMOJIOTMYECKUX UCCIEJOBAHUSX KHUBBIX OOBEKTOB (OMHCaHUE, HU3MEPEHHUE,
HaOJIIOICHNE, DKCTICPUMEHT);

yYMEHUE BbIICNATH CYIIECTBEHHBIE NMPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
HYKapHoOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHW3MOB, B TOM YHCIE
OaxTepwuii, rpubOB, paCTEHUH, )KUBOTHBIX M YEJIOBEKA, CTPOCHUS OPTAHOB U CHUCTEM
OpraHOB pACTEHUW, >KUBOTHBIX, YEJOBEKA, IIPOIIECCOB JKU3HEACSITEIBHOCTH,
MPOTEKAIOUUX B OPraHU3Max pacTeHUH, KUBOTHBIX U YEJIOBEKA, OMOJIOTUYECKHUX
MIPOIIECCOB: OOMEHa BemiecTB (MeTa00IM3M), MPEBPAIICHUS YHEPTUH, OPOKEHUS,
aBTOTPO(HOrO U rerepoTpoHOrO TUIIOB MUTAHUS, (POTOCHHTE3A U XEMOCHHTE3a,
MUTO3a, MeH03a, TaMETOTeHe3a, IMOpUOreHe3a, MOCTIMOPUOHAIBHOTO Pa3BUTHS,
pPa3MHOXEHUS,  WHAWNBUAYALHOTO  Pa3BUTHS  OpraHm3mMa  (OHTOTEHEe3a),
B3aMMOJICUCTBHS T€HOB, T€TEPO3UCa, UCKYCCTBEHHOIO 0TOODA;

YMEHUE YCTaHABIIMBATh B3aUMOCBSI3M MEXKIy OpraHOMJAMH KIETKH U HX
GYHKIHASIMH, CTPOCHHEM KJIETOK pa3HBIX TKAaHEHM W WX (QYHKIUSIMH, MEXIY
opraHaMH M CHCTEMaMH OpPTaHOB y pACTEHWH, >KMBOTHBIX M YEJIOBEKa U HUX
GYHKIASIMH, MEXKIy CHCTEMaMH OpPTaHOB M WX (DYHKIMSAMH, MEXIY STallaMH
oOMEeHa BEIIECTB, ATarlaMH KJIETOYHOIO IUKJIA U KU3HEHHBIX IIUKIIOB OPTaHU3MOB,
TanamMu 3MOpPHUOHAIBHOTO Pa3BUTHS, T€HOTHUNOM W (EHOTHIOM, (DEHOTUIIOM H
(dbaxkTopamu cpeibl 0OUTaHUS,

YMEHUE BBISIBJIATH OTIMYHUTEIIBHBIC MPU3HAKN JKUBBIX CHCTEM, B TOM YHCIIE
pacTeHuM, )KUBOTHBIX M YEJIOBEKA;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIIME aPTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO ¥ CHMBOJIMKY JIJIsI JOKAa3aTeIbCTBA POJCTBA OPraHM3MOB PA3HBIX
CUCTEMATHYCCKUX TPYIIIT,

YMEHHUE pemaTh OMOJOTHIECKUE 3aa91, BBISBIISITH IPHUYNHHO-CIICICTBCHHBIC
CBSI3U MEXKIY UCCIIEAYEMbIMU OMOJOTUYECKUMH TPOIIECCAMU U SIBIICHUSMH, JIETaTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHUU TIOJYUYCHHBIX PE3YyJIbTaTOB;

YMEHUE BBIMOJIHATh J1TA0OPATOPHBIE M MpPaKTUYECKHUe pabdOThl, COOMIOIATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3BI, TMPOBEPITh WX OKCICPUMEHTAILHBIMHU
cpenctBamu, GOpMYIHpPYS I1€Jb HCCIEIOBAHUS, aHATU3UPOBATH TMOIYUYCHHBIC
pE3yNbTATHI U ICNIaTh BHIBOIBL;

YMEHHUE Yy4acTBOBaTh B y4e€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMOoJIOTHH,
DKOJIOTHU W MEIWIIMHE, MPOBOJMMON Ha 0a3e IIKOJBHBIX HAYYHBIX OOIIECTB, W
nyOJUYHO  TPEACTaBIATh  TOJYYCHHBIC  pE3yJbTaThl Ha  YYEHHYECKHUX
KOH(DepeHIusX;

yMEHUE OIICHUBATh JTUYECKHE aCIMEKThl COBPEMEHHBIX WCCIICIOBAHUN B
obnmacth  OWoNOrMM WM MEOWIHMHBI  (KJIOHMpPOBAaHWE,  HMCKYCCTBEHHOE



OIUTIOIOTBOPEHHE, HAINPABIEHHOE M3MEHEHHE I'€HOMAa M CO3[aHUE TPAHCTEHHBIX
OpraHUu3MOB);

YMEHHE OCYIIECTBISATh OCO3HAHHBIM BBIOOp Oyaymieill mpodeccuoHambHON
NESATEIIbHOCTH B 00JIaCTH OMOJIOTMH, MEAMILIMHBI, OMOTEXHOJIOTUH, BETEpUHAPUH,
CEJIbCKOI'0 XO34KCTBa, MUILEBOM MPOMBIIIJIEHHOCTH, YIIyOJIsITh MO3HABATEIIbHBIHI
MHTEpEC, HAIIPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOIIEH Mpodeccuu u
NpOAODKEHHE OWOJIOTMYECKOTO 00pa3oBaHUsl B OpraHU3alUsaX CpPEIHEro
Ipo(heCCHOHATIBHOTO U BBICIIET0 00pa30BaHUsl.

[TpenmeTHbIE pe3yabTaThl OCBOEHUS yueOHoro mpeamera «buonorus» B 11
Kjlacce NOJDKHBI OTPAKATh:

c(OPMHPOBAHHOCTh, 3HAHUA O MECT€ W POJM OWOJIOTHH B CHCTEME
€CTECTBEHHBIX HAayK, B (DOPMHUPOBAHMH COBPEMEHHOM €CTECTBEHHO-HAYYHOU
KapTUHBI MHpA, B IIO3HAHWHM 3aKOHOB IPHUPOABI M PELICHUH SKOJIOTUYECKUX
npo0OyieM 4YelnoBeYecTBa, a TaKkKe B PEIIEHUH BOINPOCOB PALMOHAIBHOIO
IPUPOAOIIOIB30BaHUS, U B (DOPMUPOBAHUH LIEHHOCTHOI'O OTHOILEHHS K MPUPO/E,
OOLIECTBY, YEJIOBEKY, O BKJIAJE POCCHMCKUX U 3apyOekKHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OMOJIOTHH;

YMEHHME BJAJETh CHUCTEMOW OMOJIOrMYECKUX 3HAHMW, KOTOpas BKIOYAeT
ONpeNieNeHUs] U TOHMMAaHUE CYIIHOCTHM OCHOBOIIOJIAralomMX OHOJIOTHMYECKUX
TEPMUHOB M MOHATHM (BHJI, »KOCUCTeMa, Ouocdepa), OHOIOrMUYECKUE TEOpUHU
(aBomronronHas teopust Y. J[apBuHA, CHHTETUYECKAs TEOPHs SBOJIIOLIMH), YUCHHUS
(A. H. CesepiioBa — 0 nyTsiX U HampaBieHusx sBoitonuu, B.M. BepHaackoro — o
ouocdepe), 3akoHbl (TeHeTHdeckoro paBHoBecus [[x. Xapaum u B. BaiinOGepra,
3apoabiieBoro cxojacrea K. M. bopa), npaBuna (munumyma . Jlubuxa,
HKOJIOTUYECKON MHpaMUbl 3HEpruM), rumnoressl (rumore3a «mupa PHK» V.
['unGepra);

YyMEHUE  BJIaJEeTh  OCHOBHBIMM  METOJAAaMM  HAyYHOIO  IO3HaHMA,
UCIOJIb3YEMbIMU B OMOJIOTHYECKUX UCCIIEIOBAHUSIX KUBBIX O0BEKTOB U SKOCUCTEM
(onucaHue, u3MepeHue, HaOJIOJEHHE, JKCIIEPUMEHT), CIOCOOAMM BBISIBICHUS U
OLICHKM aHTPOIIOT€HHbIX U3MEHEHU B IPUPO/IE;

YMEHUE BBIICIATh CYIIECTBEHHbIE NPHU3HAKU: BHJIOB, OHOTE€OLEHO30B,
IKOCUCTEM M Ouocdepbl, CTAOMIU3UPYIONIETO, NBIXKYIIETO M Pa3pbIBAIOIIETO
€CTECTBEHHOT'O otOopa, AJITONaTPUYECKOIO " CUMITaTPUYECKOTO
BUJI000pa30BaHuUs, BAUSHUS ABMOKYIIUX CHJI SBOJIOLUMU HAa T€HO(POH I MOIMYJISIUH,
MPUCIIOCOOJICHHOCTH OPraHU3MOB K cpelie OOMTaHMs, YepeJOBaHUSl HalpaBICHUN
ABOJIFOLIMH, KPYTOBOPOTA BEUIECTB U OTOKA SHEPTHH B 3KOCHCTEMAX;

YMEHUE YCTAaHABIMBAaTh B3aMMOCBA3M MEXAY MpOLECCAaMU HBOJIIOLUH,
JBIKYILMMHU CHJIAaMHA aHTPOIIOI€HE3a, KOMIIOHEHTAMHU PA3JMYHBIX 3KOCHCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPraHU3MOB;



YyMEHUE  BBISBISITH  OTJIMUYWTEIBHBIE  TPHU3HAKH  KUBBIX  CHCTEM,
IPUCIIOCOOIEHHOCTh BUAOB K cpele OoOuTaHus, aOMOTHUYECKUX M OHOTHYECKHUX
KOMIIOHEHTOB  JKOCHCTEM, B3aUMOCBsI3€Hi  OpraHM3MOB B  COOOIIECTBaX,
aHTPOIOTEHHBIX U3MEHEHUN B SKOCUCTEMAaX CBOEH MECTHOCTH;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIIME aPTyYMEHThI, OHOJIOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJIsl TOKA3aTENbCTBA POACTBA OPraHU3MOB Pa3HBIX
CHUCTEMAaTUYECKUX TPYIII, B3aUMOCBSI3U OPraHU3MOB U CpPeJIbl OOUTAaHUA, €IUHCTBA
YeJIOBEUECKUX pac, HEOOXOJMMOCTH COXPAaHEHHUS MHOrooOpasusi BHUIOB U
HKOCUCTEM KaK YCIIOBHUS COCYIIIECTBOBAHMSI MPUPOJIBI M YETIOBEUYECTBA;

yMEHHUE peliaTb OMOJIOTUYECKUE 3aa4, BISABISITh IPUUUHHO-CIICICTBEHHbBIC
CBSI3M MEXIY UCCIIETyeMbIMU OHOJIOTMYECKUMU MIPOIIECCAaMH U SBIICHUSIMU, 1€TaTh
BBIBOJIbI U TPOTHO3bI HA OCHOBAHMH TOJIYY€HHBIX PE3yJbTaTOB;

YMEHHE BBINOIHATH J1a0OpAaTOPHBIE M NPAKTHUECKHUE padOThl, COOMIOAATH
npaBuiia npu padboTe ¢ ydeOHbIM U J1ab0paTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3BI, TMPOBEPITh WX OKCICPUMEHTAILHBIMHU
cpenacTBamMu, (GOpMyIupys Leidb HCCIEIOBAHMS, AaHATU3UPOBATH IOIYYCHHBIC
pe3yNabTaThl U ANaTh BBIBOJIBL;

YMEHHE y4acTBOBaTh B y4eOHO-HMCCIIENOBATENbCKOW paboTe mo OHOJOoruH,
HKOJIOTUM U MEJUIIMHE, NMPOBOJUMON Ha 0a3e LIKOJIbHBIX HAay4YHBIX OOIIECTB, U
nyOJdMYHO  TPEACTABIATh  MOJYYEHHBIE  PE3yNbTaThl HAa  YYCHHUYECKHX
KOH(pepeHUusIX;

YMEHHE OLIEHUBATh TUIIOTE3bl U TEOPUH O MPOUCXOKJICHUU KU3HU, YEIOBEKA
U UYEJOBEUYECKUX pac, O MPUYMHAX, MOCIEACTBUAX U Croco0ax MpeaoTBpalleHus
ri100aabHBIX M3MEHEHUH B Ouocdepe;

YMEHUE OCYIIECTBIATh OCO3HAHHBIA BBIOOp Oyayuieil mpodeccuoHalIbHON
JESTEIIbHOCTH B 001aCTH OMOJIOTHH, IKOJIOTUH, TIPUPOIOTIOIH30BAHMS, MEIUIIUHBI,
OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPUHU, CEIBCKOIO XO3iHCTBA, MUILEBOU
MPOMBIIIUICHHOCTH, YIIyOJATh TIO3HABATENbHBI WHTEPEC, HaINpaBIECHHBIM Ha
OCO3HAaHHBIM  BBIOOP  COOTBETCTByWOINEW mpodeccun U MPOJIOJDKCHHE
OMOIOTHYECKOTO 00pa30BaHusl B OPTaHM3AIMIX CPEAHETO MPOGECCHOHATBFHOTO |
BBICIIIETO 00pa30BaHUsI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KoJsnvecTBO 4acoB JJIeKTPOHHbIE
Ne i/ HaumeHoBaHue pa3/iejioB M TEM NPOTrPAMMBbI Kourpoabnbie IIpakTnueckue (unbposie)
Bcero oOpa3oBaTeJibHbIE
padoTshI padoThI pecypenI
1 buonorus xak Hayka 1
2 JKuBbie cuCcTEMBI U UX U3yUYEHUE 2
3 buonorus knetku 0.5
4 XUMHYecKash OpraHu3aIusl KICTKH 10
5) Crpoenne U QyHKIIUH KICTKH
6 OOMeH BelIeCTB U MPEBPAIlEHUE SJHEPTUU B KIIETKE
7 Hacnencrennas nHgopmaius 1 peanusaius e€ B KJIeTKe 0.5
8 JKU3HEHHBIN UK KIETKH 1
9 Crpoenune U QyHKIIMH OpraHu3MOB 17 1.5
10 Pa3mHOX€EHHME U pa3BUTHE OPTaHU3MOB 8 1.5
11 I'eHeTrka — HayKa O HaCJIEICTBEHHOCTH U M3MEHYHBOCTH 5 05
OpPTaHU3MOB

12 3aKOHOMEPHOCTH HACIEACTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHUYUBOCTH 6
14 I'eneTrka yenmoBeka 3 0.5
15 Cenekiusi opraHu3MOB 4 1
16 buortexHonorust u cuHTeTUYECKAsk OMOIOTHUS 4
17 PesepBHoe Bpems 1

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 0 13




11 KJIACC

KosmuecTBo yacos DJIeKTPOHHbIE
Nen/m  HauMeHoBaHMe Pa3iesioB H TeM NPOrPaMMbI Koutpoabubie  [IpakTuueckue (uu¢posrie)
Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI pecypeni
1 3apokJeHNe U pa3BUTHE IBOJTIOIMOHHBIX 4
MpeJICTaBICHUN B OMOJIOTUI
2 Mukpo3BOIIOLHS U €€ PE3YNIbTATHI 14 2
3 MakpoaBosronus U e€ pe3yabTaThl 6
4 [IpoucxoxaeHne 1 pa3BUTUE )KU3HU Ha 3emiie 15 1.5
5) [IpoucxoxaeHue yemoBeKka — aHTPOIIOTEHES 10 1
DKOJIOTUsl — HayKa O B3aUMOOTHOIIICHUSX
6 OpPraHU3MOB M HaJJOPIraHU3MEHHBIX CUCTEM C 3 0.5
OKpY’KaIOILEeH cpenon
7 Opranusmsl 1 cpeia oOUTaHus 1.5
DKOJIOTUS BUJIOB U MOITYISUN 0.5
9 DKoJorust cood1ecTB. DKOJIOTMUECKUE CUCTEMBbI 12 0.5
10 buocdepa — rnmobanbpHas sxocucrema
11 YenoBek U OKpyXkarouas cpeia
12 PesepBHOe Bpems
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 0 7.5




HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KoJsun4yecTBOo 4acoB JJIeKTPOHHBbIE
Ne undgpoBbie
/i Tema ypoka Beero Konrpoabubie IIpakTnueckue 00paszoBaTeJbHbIE
padoTshI padoThI pecypenI
1 buonorus kak KOMIIJIEKCHAs HAyKa U KaK 4acTb 1
COBPEMEHHOTO0 00IIIecTBa
2 JKuBble cucTeMbl U X CBOWCTBA
YpoBHEBasi OpraHU3anus KUBBIX CUCTEM
4 Hcropus oTKpeITUA U U3yueHus kiieTku. KierouHas 1
TEOpHsI
MeTo/1bl MOJIEKYIISIPHOM U KIETOYHON OMOJIOTHH.
5 [IpakTuueckas pabora «M3yueHre METO10B KIETOUHOU 1 05
6uonoruu (xpomarorpadus, snexrpodopes, '
muddepennmanbHoe nenTpudyrupoanue, [11[P)»
6 XUMHUYECKUH COCTaB KIIETKH 1
7 MuHepalibHbI€ BEllleCTBa KJIETKU, UX OMOJOrHUYecKas 1
poib
Opranuyeckue BelecTBa KJIETKH — OeJIKU.
8 JlaGopatopHas pabota «OOHapykeHUE OEJIKOB C 1 0.5
MOMOIIBIO0 KaY€CTBEHHBIX PEAKIIUI»
9 CaoticTBa, K1accudukanys 1 GyHKIUNA OETKOB
10 OpraHuyeckue BelecTBa KIeTKU — YIIIEeBOIbI
11 Opraandeckue BenecTBa KICTKH — JIUTHIbI
12 Hyxneunoseie kucnotsl. JJHK u PHK. Jlabopatoprast 1 05

pabota «MccnenoBanue HyKJIEHHOBBIX KUCIIOT,




BBIZACJIICHHBIX M3 KJICTOK pPa3JIMYHbIX OPraHUu3MOB>»

Crpoenue u pyakuuu ATOD. Jlpyrue

13 Hykneosuarpudpocharsr (HTD)
14 CexBenupoanue JIHK. MeToabl reHOMHKH,
TPAHCKPUIITOMUKH, IPOTEOMUKHU
15 MeToapl CTpYKTYpHOU OHOJIOTUN
16 Tunst knetok. [IpokapuoTnueckas KieTka
17 Crtpoenue sykapuoTuyeckon kietku. [IpakTuaeckas 05
pabota «/3ydeHre CBOUCTB KICTOYHONH MEMOpaHbD» '
18 IToBepXHOCTHBIN anmapar KJISTKH
OnnoMeMOpaHHbIe opraHou bl KieTkd. [IpakTudeckast
19 pabota «3yueHue IBUKEHHS [IUTOILIA3MbI B 0.5
pPaCTUTEIBHBIX KIETKAX»
[TomryaBTOHOMHBIE OPTaHOUIBI KJIIETKH: METOXOH/IPUH,
20 tactusl. JlabopaTopHas padora «MccnenoBanue 0.5
IUIa3MOJIN3Aa U JICTUIa3MOJIN3a B PACTUTENIbHBIX KIETKaX»
21 HemeMOpaHHbIe opraHON/IbI KJIIETKH
22 Crpoenue u GyHKIUH s71pa
CpaBHHTENbHAS XapaKTEPUCTUKA KIJIETOK DYKapHOT.
23 JlaboparopHras pabota «/3ydeHrne CTPOCHUS KIETOK 0.5
Pa3IMYHBIX OPTaHU3MOBY
ACCUMMIISIIIS U AUCCUMMIISLINSL — JIBE CTOPOHBI
24 MeTtabonu3ma. Tumsl oOMeHa BemiecTB. JlaboparopHas
pabota «M3ydyeHne KaTaTUTHYECKONW aKTHBHOCTH
(bepMeHTOB (Ha mpUMepe aMHIIa3bl WK KaTajaa3bl)»
DepMEHTAaTUBHBIN XapaKTep PEAKLUN KIIETOYHOTO
25 metabonu3ma. JlaboparopHas pabota «/3yuenue 0.5

(bepMEeHTaTUBHOTO pacIIeTICHUs IepPOKCHIa BOJOPOIa B




PACTUTCIIBHBIX U JKUBOTHBIX KJICTKAX»

26 benku-akTHBaTOphI U OCIKHU-UHTHOUTOPHI

27 ABTOTpO(HBIN THIT 00MEHA BEIIECTB

28 DoTOCUHTE3

29 XemocuHtes. JJaboparopnas padora «CpaBHEHHE 1 05
IPOLECccCOB (POTOCUHTE3a U XEMOCUHTE3a '
AHa’poOHbBIC OpraHu3Mbl. Buibl OposkeHusl.

30 JlaboparopHnas pabota «CpaBHEHHUE MPOIIECCOB OPOKEHUS 1
U JIBIXQHUSD

31 AspoOHBIE OpraHU3Mbl. JTaIbl SHEPTETHUIECKOr0 0OMEHa 1

39 DHeprus MeMOpPaHHOTO rpajiueHTa MpoToHOB. CUHTE3 1
AT®: pabora mporonHoit AT®D-cuHTa3bI

33 Peakumu MaTpuyHOTO CHHTE3a

34 Tpanckpunuus — matpuusbsii cuaTe3 PHK

35 TpaHcHsIHUs U €€ dTarbl

36 KoaupoBanue amunokucior. Pons pubocom B 1
O6uocuHTe3e OenKa

37 Opranu3zanys reHoMa y IpoKapuoT U 3yKapuoT 1

38 MonekynsipHble MEXaHU3MBbI SKCIIPECCHH T€HOB Y 1
JYKapuoOT
Bupycsl — HekneTouHble POpPMBI KU3HU U OOJIUTATHBIE

39 napa3uTsl. [Ipaktuueckas padora «Co3nanue MoaeIH 1 0.5
BUpYCa»

40 Bupycusbie 3a00eBanus 4enoBeKa, )KUBOTHBIX, PACTEHUH 1

41 HanotexHonoruu B OHOJIOTHH U MEUITIHE 1

42 JKU3HEeHHBIN 1K KIETKU 1

43 Martpuunsiii cuate3 JJHK 1




Xpomocomsl. JTaboparopHas padota «3ydeHue

44 XPOMOCOM Ha F'OTOBBIX MUKpOIIpEnapaTax» 05

45 JleneHnue KJIETKM — MHTO3
Tunel knetok. Kapuokunes u nurokunes. JlaboparopHas

46 paborta «HabroeHre MUTO3a B KJIETKaX KOHYMKA 0.5
KOpEIKa JyKa (Ha TOTOBBIX MUKPOIMpENnaparax)»

47 Perynsiums »Ku3HEHHOTO LIMKJIA KIIETOK

48 OpranusM Kak €IMHOE 11eJ10€

49 Txanu pacrenuii. JJaboparopuas padora «3ydecHue 05
TKaHEW pacTeHUum»

50 TkaHu )XKHBOTHBIX U YesoBeka. JlaboparopHas paboTa 05
«M3y4yeHne TKaHel KUBOTHBIX» '

51 Opransl. Cucremsl opranos. Jlaboparopnas pabota 05
«M3yueHue opraHoB IIBETKOBOTO PACTCHHSI» '

52 Ormopa Tenia OpraHu3MoB

53 JIBuKeHMEe OpraHu3MOB

54 [TuTanue opraHu3MoB

55 [Muranne MO3BOHOYHBIX KUBOTHBIX. [TuTieBapuTeIbHAS
crCcTEeMa YeJIOBEeKa

56 JIpIxaHue opraHu3MoB

57 JIpIxaHWe MMO3BOHOYHBIX )KHBOTHBIX U YeJIOBEKa

58 TpaHCIIOPT BEIIECTB Y OPraHU3MOB

59 KpoBeHOCHas cucTeMa MO3BOHOYHBIX )KHBOTHBIX U
YeoBeKa

60 Boiaenenue y opranu3smos

61 3amuTa y OpraHu3MoB

62 NMMyHHas cucTeMa 4enoBeKa




63

Pa3npasxuMocTh 1 peryisinus y OpraHu3sMoB

['ymopanbHast perynsuus 1 SHAOKpUHHAs cucTeMa

o4 KUBOTHBIX U 4EJIOBEKA

65 ®DopMbI Pa3MHOKEHUST OPTaHU3MOB

66 [TonoBoe pazMHOXKEHHE

67 Meiio3
l'amerorenes. O6pa3oBaHue U Pa3BUTHUE MOJOBBIX KJIETOK.

68 JlaboparopHas paboTa «3ydeHne CTpOCHHSI MTOJOBBIX 0.5
KJIETOK Ha TOTOBBIX MUKPOIpENapaTax»

69 WuiuBHyabHOE Pa3BUTHE OPraHU3MOB — OHTOIEHE3

70 3akiajika OpraHoB M TKaHEel U3 3apOJIbILIEBBIX JTHUCTKOB
Poct u pazButue xxuBoTHbIX. JlabopaTopHas padora

71 «BpIsBIEHNE TPU3HAKOB CXOACTBA 3apOAbILICH 0.5
TIO3BOHOYHBIX JKUBOTHBIX)
PasmHuoxenue u pa3sutue pacrenuit. JlJabopatopnas

72 pabota «CTpoeHHe OpraHoB pa3MHOKEHHSI BBICILIUX 0.5
pacTeHuin»

73 HcTopus CTaHOBIIEHUS U Pa3BUTHS I€HETUKHU KaK HAYKH
OcCHOBHBIE TIOHATHSI U CUMBOJIBI TeHETHKU. JlabopaTopHas

74 pabota «JIpo3zoduna kak 00BEKT T€HETUYECKUX 0.5
HCCIICIOBAHMI»
3aKOHOMEPHOCTH HacleI0BaHUs TPU3HAKOB.

75 Monorubpuanoe ckpemupanue. [Ipaktuueckas padbota 05
"N3ydyeHue pe3yapTaTOB MOHOTUOPUTHOTO CKpEIIBaHUS '
y npo3opuier"

76 [uTonornuecknue OCHOBBI MOHOTUOPUIHOTO
CKpEeIBaHUS

77 Amnanuzupyroiee ckpeniuBanne. HemomHoe




AOMUHHPOBAHUC

Jurubpunnoe ckpemubanue. [Ipaktuueckas padbora

78 «V3ydyenue pe3ynpTaToB IUTHOPUIHOTO CKPEIIMBAHUS Y 1 0.5
TPO30(HITBI»

79 [{uTonorundeckre OCHOBBI TUTHOPUTHOTO CKPEITUBAHUS 1

80 CuernieHHOe HaclleZJOBaHUE TPU3HAKOB 1

81 XpoMOCOMHas TEOPHS HACIICICTBEHHOCTH 1

82 I'eneruka mona 1

83 I'eHoTHII KaK [€JIOCTHAS CUCTEMA 1

84 I'eneTnyecknii KOHTPOJIb Pa3BUTHUS PACTEHHM, )KUBOTHBIX 1
U 4eJIOBeKa

85 M3MeHYnBOCTh NPU3HAKOB. BUbl N3MEHYMBOCTH

86 MoaudukarmoHHas ”3MEHYHBOCTh
BapuanvoHHbIN psig 1 BapHALIMOHHAS KPUBAs.

87 JlaGopaTtopHas pabota «MccnenoBanre 3aKOHOMEPHOCTEN 1 05
MoauUKaIMOHHON n3MeHuUnBocTU. [locTpoeHue '
BapHAIIMOHHOTO PsAJia U BapUAIIHOHHOW KPUBOI»

88 I'enotunuueckas usmMeHunBocTh. KomOuHaTuBHas 1
U3MEHYUBOCTH
MyrtannonHas n3MeHYUBOCTh. [IpakTuyeckas pabora

89 «MyTtanuu y 1po30¢puibl (Ha FOTOBBIX 1 0.5
MUKpOIIpenaparax )»

90 3aKOHOMEPHOCTH MYTAI[HOHHOTO TpoIiecca. MUTCHETHKA 1
U DTIUTEHOMHUKA

01 ['eneruka yenmoseka. [IpakTrueckas pabora 1 05
«CocTaBlieHHE U aHATIN3 POJIOCIOBHOI '

92 Metoapl MEIULIUHCKON T€HETUKHI 1




3HaueHUE MEIULIMHCKON N'€HETUKHU B IPEJOTBPAILEHUN U

%3 JICUCHUH TCHETHYECKUX 3a00JICBaHNH YeIOBEKa 1
OcHoBHble TIOHATHS cenekiun. JlaboparopHas pabota

94 «M3yueHue copToB KyJIbTYPHBIX PACTEHUH U TIOPOJT 1 0.5
JIOMAIITHUX KUBOTHBIX)

95 MeTtopl cenekIMoHHo# paboTsl. JlabopatopHas padbora 1 05
«M3y4eHne MEeTOIOB CEICKIIMH PACTECHHI '

96 JIOCTVOKEHMSI CENIeKIIMU PACTCHUN M JKUBOTHBIX. 1
[Tpaktuyeckas padora «[IpuBuBKa pacTeHU»

97 Coxpanenue, U3y4eHHE U UCIIOJIb30BaHIE TCHETHUECKUX 1
pecypcos
broTexHoNorns Kak Hayka U OTpaciib IPOU3BOJICTBA.

98 [TpakTuueckas pabota «M3ydeHrne o6beKTOB 1 0.5
OMOTEXHOJIOTHI

99 OCHOBHBIE HaNpaBJIEHUs] CHHTETUYECKON OMOJIOTHH 1

100 XpoMOCOMHasi M TeHHAsI HH)KEHEPHUS 1

101 MenunuHckrue OMOTEXHOIOTUH 1

102 [ToBTOpEeHUE, 00001IEHNE, CHCTEMAaTH3aIUs 3HAHUT 1

OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 135




11 KJIACC

Ne
n/n

Tema ypoka

OBontouronHas reopust Y. lapsuna

KounvecTBO 4acoB DJIeKTPOHHbIE

Bcero

KonTposbHbie
padoThI

uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

IpakTuyeckue
padoThI

JBroKyiue cuiibl 3BOJIOIMH BUAOB 110 Y. [lapBuny

Bbopw6a 3a cymiectBoBaHME, €CTECTBEHHBINH U
UCKYCCTBEHHBIN 0TOOD

CDOpMI/IpOBaHI/Ie CHHTETHYECKOH TCOPHUU SBOJIIOIINHU

DTarbl BOJIIONUOHHOTO MPOIECcCa: MUKPOIBOJIIOIHS U
MAaKpO3BOJTOIIHSI

HOHYJ'IHI_[I/ISI — DJICMCHTApHAad CANHUIA 3BOJIFOINN

3akoH reHernyeckoro pasHoBecus J[x. Xapau, B.
Baitn6epra. Jlaboparopnas padota «BwisiBieHNE
M3MEHUYUBOCTH y 0CO0O€l OJTHOTO BUIa»

0.5

DneMeHTapHbIe PaKTOPHI IBOTIOIUN

A ekt ocHoBarens. IPpdexT OyTHIIIOUHOTO rOPIIbIILIKA

10

11

Murpanuu. M3onauuu nonyasuuid: reorpadguyeckas,
Ounonoruyeckas

EcrecTBeHHbI 0TOOp — HampaBsAOMMA hakTop
HBOJIIOLIUU

12

[TomoBoit oT6Op

13

[IpucnocobaeHHOCTH OPTaHU3MOB KaK pe3yiabTar
MuKposBosronuu. JlaboparopHas pabota «3ydenue
apoMoph030B U UIN0ATANTANNNA Y PACTCHUH U
KUBOTHBIX)

0.5




[Tpumeps! mpucocoOsIeHu y OpraHu3MOB:
Mopdostoruueckue, GU3n0IOrHIecKre,

14 OMOXMMHYECKHE, MTOBeIeHUecKue. JlabopaTtopHas 1 0.5
pabota «IIpucrnocobiaeHns OpraHu3MoB U UX
OTHOCHTEJIbHAS 11eJI€CO00Pa3HOCTH)
15 Bun, ero xpurepuu u crpykrypa. Jlaboparopnas pabora 1 05
«CpaBHEHHE BUA0B 110 MOP(POIOrHUECKOMY KPUTEPUIO» '
16 CrpykTypa BUaa
17 BunoobpazoBanue kak pe3ysbTaT MUKPO3BOJIIOLUI
18 CBs13b MUKPOIBOJIIOIIUH U STTHIEMHOJIOTUN
19 MakponsBostonus. [TaneoHTonornueckue MeTo bl 1
U3y4EHHsI 3BOJIIOLIUU
20 buoreorpadudeckue MeTOABI U3YUCHUS IBOJIOIAN 1
21 OMOPHOIOTHYECKUE U CPABHUTEIIBHO- 1
MOP(OJIOTHUECKUE METO Bl U3YUEHHSI SBOITIOLIUT
99 MonekynsipHO-TeHeTH4YeCK1e, ONOXUMHUYECKUE U 1
MaTeMaTHYECKUE METO/Ibl N3YUYEHUS SBOJIIOLIUN
23 OO01mre 3aKOHOMEPHOCTH BOJTFOITHH 1
24 AnantuBHas paauanus. HepaBHOMEpPHOCTb TEMITOB 1
9BOJIIOLIUH
25 HayuHble runoresbl NpOUCX0KIeHUS KU3HU Ha 3emie 1
26 JloHay4HBbIE IPEACTABIEHUS O 3apOKICHUH KU3HU 1
27 OCHOBHBIE 3Tanbl HEOPTaHUYECKOW IBOJIIOLAN 1
28 ['umoTe3s! 3apOKACHUS )KU3HA 1
HUctopus 3emnn u metoasl e€ uzyuenus. JlaboparopHas
29 pabota «/3ydyeHue u onvcaHue UCKOMAEMbIX OCTaTKOB 1 0.5

APCBHUX OPTaHHU3MOB»




30

HauasnbHbie 3Tanel OpraHnyecKoil 3BOTIOLMU

31 DBOJIIOIHS DYKApHUOT
OCHOBHBIE 3TaIbl YBOJIOIMH PACTUTEIHLHOT'O MHpA.
32 [IpakTnueckas padora «M3yuenne ocoOeHHOCTEH 1 0.5
CTPOEHHS PaCTECHHI pa3HbIX OTIEIOB)»
33 OCHOBHBIE TaIlbl YBOJIOIMH KHBOTHOT'O MHpa 1
OBoronus )KUBOTHBIX. [IpakTuyeckas pabota
34 «M3yueHnne 0coOEHHOCTEH CTPOSHUS TTO3BOHOYHBIX 1 0.5
KUBOTHBIX)
35 PazButue xxu3HM Ha 3eMIie 10 3paM U Ieproam 1
36 MaccoBbie BBIMUPAHHUSI — IKOJIOTHYECKHE KPUIUCHI 1
IPOIILIOTrO
37 CoBpeMEHHbIN IKOJOTUYECKUNA KPU3UC, €T 1
0COOEHHOCTH
38 CoBpeMeHHas cucTeMa OPTaHUYECKOTO MHpa 1
39 OcCHOBHBIE cHCTEMaTHYeCKHEe IPYIIbl OPraHU3MOB 1
40 AHTpPOIIOJIOTHS — HayKa O 4YeJIOBEKE 1
41 PazButHe npeacraBiaeHui 0 MPOUCXOKICHUH YEIIOBEKA 1
MecTo yenoBeka B CUCTEME OPTaHUYECKOro MUPA.
42 JlaboparopHas pabota «M3ydueHue ocoOeHHOCTEM 1 0.5
CTPOEHUSI CKeJIeTa YellOBeKa, CBA3aHHBIX C
IPSAMOXO0KJICHUEM
43 JIBKyIIIME CUITBI aHTPOTIOTEHE3a 1
44 CooTHomeHne ONOIOTUIECKUX U COITUATEHBIX 1
(bakTOpOB B aHTPOIOreHE3e
45 OCHOBHBIE CTaJUH aHTPOIIOreHEe3a

46

ITaneoreHeTnka u najeoreHOMUKA




47 DBOJIIOIHSI COBPEMEHHOT'O YeJIOBEKa 1

48 Yenoseueckue packl. [IpakTudeckas padbora «M3ydeHue 1 05
HKOJIOTUYECKUX aJanTallil YeT0OBEKa

49 MexIucuuIuIMHapHble METO bl aHTPOIIOJIOTUU

50 3apox/ieHue U Pa3BUTHE SKOJIOTHU

51 Metoapl skonoruu. JlaboparopHas padota «M3yueHnue 1 05
METOJIOB SKOJIOTUYECKUX UCCIICTOBAHUIN

52 3HavYeHHE PKOJIOTUUECKUX 3HAHUU JJI YeIOBeKa

53 Dxonorudeckue GpakTopsl
Abuotnueckue GpakTopbl. CBET KaK IKOJIOTHUSCKUN

54 dakrop. JlabopaTopHas pabora «BrisBieHue 1 0.5
MPUCTIOCOOICHUI OPTraHU3MOB K BIHSHHIO CBETa)
AobGuotnueckue pakropsl. Temmneparypa kak

55 sKosiornueckuii ¢pakrop. JlaboparopHas pabora 1 05
«BpIsgBIIEHNE TPUCTTOCOOICHUN OPraHU3MOB K BIMSIHUIO '
TEMIEPATYpPhI»
Aoluotudeckue akTopsl. BiaxxHOCTh Kak

56 skojoruyeckuit paxrop. JlaboparopHas pabora 1 05
«AHaTOMHYECKHE OCOOEHHOCTH PACTEHUI U3 Pa3HBIX '
MECT OOUTAHUS»

57 Cpenpl 00uTaHUsS OPraHU3MOB 1

58 buonorunueckue puTmsl 1

59 Kvznennble popMBbI OPraHU3MOB 1

60 BuoTtnueckue akropsr 1

61 3Hauenne OMOTHYECKUX B3aUMOIEHCTBUI ISt 1
CyIIIECTBOBaHUSI OPTaHU3MOB B Cpejie OOUTaHMs

62 DKOJOTUYECKHUE XapaKTEPUCTUKHU TOMYIISIIAN 1




OCHOBHBIC ITOKa3aTCIIN MOomyJanuu: YuCJICHHOCTD,

63 IUIOTHOCTb, BO3PACTHAS U M10JIOBasi CTPYKTypa 1
64 OCHOBHBIE TIOKA3aTEeIH MOMYJISIIUN: POKIAEMOCTH, 1
IPUPOCT, TEMIT POCTA, CMEPTHOCTH, MUTPALIUU
65 OKosoruyeckas CTpyKTypa MOIyJILUuN
66 JluHaMuKka HonyJsiuy ¥ €€ perysuus
67 Kpussle pocta uucieHHocTH nomynsauuu. Kpussle 1
BbDKUBaHMS
68 Okonoruveckas Huia Buaa. JlaboparopHas padora 1 05
«[Ipucrnocobnenust cemsiH pacTeHU K pacceIeHUIo» '
69 Bun xak cucrema nomynsnuit 1
70 3aKOHOMEPHOCTH MOBEACHUS U MUTPALIUIl )KUBOTHBIX 1
71 Coo011ecTBO OpraHu3MOB — OHOIICHO3 1
72 OKocucrema Kak OTKpbITasi CUCTEMA 1
73 KpyroBopoT BemecTB 1 MOTOK SHEPTUU B SKOCUCTEME 1
74 OcHOBHBIE IIOKA3aTENN YKOCUCTEMBI 1
75 DKOJIOTUYECKHE MUPAMUJIbI 1
76 H3meHeHus coo0I1ecTB — CYKIIECCHH 1
77 [IpupoaHBIe 5KOCHCTEMBI. DKOCHCTEMBI 03€P U PEK. 1
DKOCHCTEMBI MOPEH U OKEaHOB
78 [IpupoaHbIe 3KOCUCTEMBI. DKOCUCTEMBI TYHJP, JIECOB, 1
CTeTIeH, MMyCThIHb
79 AHTpPOIIOT€HHBIE IKOCHUCTEMBI 1
80 Ypboskocucremsl. [Ipaktuueckas padbora «M3yuenue u 1 05
onucaHue ypOoOIKOCHCTEMBD» '
81 3aKOHOMEPHOCTH (POPMHUPOBAHUST OCHOBHBIX 1

B3aMMO/JICUCTBUI OPraHU3MOB B SKOCUCTEMAX




MexaHn3Mbl BO3IEUCTBUSA 3arpsI3HEHUM pa3sHbIX TUIIOB

82 Ha CyOOpraHM3MEHHOM, OPTaHU3MEHHOM, 1
TOITYJISIITUOHHOM M 9KOCHCTEMHOM YPOBHSIX

83 Buocdepa — obmierutanerapaast 06071049Ka 3eMiIu 1

84 Yuenue B. U. Bepnaackoro o 6uochepe 1

85 3aKOHOMEPHOCTH CYIIECTBOBaHMsI OHOC(hEpbI 1

86 KpyroBopoTsI BeliecTB U OMOre0XMMHUECKUE ITUKIIBI 1

87 3oHaneHOCTH OHochepsl. OCHOBHBIE OMOMBI CYIITH 1

88 YcroituuBocTh Onocdepsl 1

89 DKOJIOTUYECKHE KPU3UCHI M UX TPUYMHBI 1

90 BosneiicTBue uenoBeka Ha Guocdepy 1

01 AHTpPOIIOT€HHOE BO3/IEHCTBUE HA PACTUTEIbHBIN U 1
JKUBOTHBIN MU

92 Oxpana mpupoIsI 1

03 OcCHOBHBIE IPUHIIUTIBEI YCTOWYHUBOTO Pa3BUTHS 1
YeJI0BEYeCTBA U MIPUPOJIbI

94 ParnmonanbHOE TPUPOIOTIONE30BAHUE U COXPAHEHUE 1
OMOJIOTMYECKOT0 pa3HOOOpa3us 3eMiIn

95 O606mieHne mo TeMe «MUKPOIBOIONHUS U €€ 1
pE3yIBTATHI»

96 O606menue o Teme «MaKpOIBOTIOIUS U €€ 1
pe3yIbTaThD)

97 O606mmenue o teme «I[IpoucxoxaeHue u pa3BuTue 1
YKU3HU Ha 3emiie»

98 O606menue o Teme «IIpoucxoxaeHne yenoBeka — 1
AHTPOIIOTEHE3)

99 O60061eHne TI0 TeMe «DKOJIOTHS — HayKa O 1




B3aUMOOTHOLICHUAX OPraHU3MOB»

100 O6o006menue mo Teme «OpraHu3Mbl U Cpelia OOUTaHUS

101 O600611eHne 110 TeMe «DKOJIOTHS BUJ0B U TOMYJISIIIHIA»

102 O606menne no Teme «buocgepa — rmodanbHas
HKOCHCTEMa»

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

7.5




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

Kon IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTATAM O0CBOCHUSA
NMPOBEPAEMOro OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011ero
TpedoBaHMS oOpa3oBaHus

CdopmupoBaHHOCTh 3HAHUKW O MECTE W POJH OUOJIOTUU B CHCTEME
€CTECTBEHHBIX HayK, B (dhopMUpOBaHUH COBPEMEHHO
€CTeCTBEHHOHAYYHOU KapTHUHBI MUPA, B IO3HAHUU 3aKOHOB NMPUPOABI U
PELICHUHU KU3HEHHO BaYKHBIX COLUATBHO-ITHUYECKUX, SIKOHOMUYECKHX,
9KOJIOTMUYECKUX IIPOOJIEM YEJIOBEUECTBA, @ TAKKE B PEILICHUU BOIIPOCOB
PaIMoOHAILHOTO MTPUPOAOIIOIE30BaHNUS, B (DOPMUPOBAHUH [IEHHOCTHOTO
OTHOIICHUS K TPUPOJE, OOLIECTBY, YEIOBEKY; O BKIAJE POCCUICKUX U

SaPY6e)KHBIX y‘léHbIX — OHMOJIOTOB B Pa3sBUTHE OHOJIOruU

Brnanenune cucremoil 3HaHMI 00 OCHOBHBIX METOAAX HAyYHOTO
MIO3HAHMS, UCIIOJIB3YEMBIX B OHMOJOTHMYECKHUX HCCIICTOBAHUAX JKUBBIX
00OBEKTOB M d3KOcHUCTeM (ONUCaHWE, W3MEpEHue, MPOBEACHUE
HAOJIOACHNH); CIIOCOOAMHU BBISIBICHUS M OICHKH aHTPOIOT€HHBIX
W3MEHEHUH B IIPHPO/IC.

2 YMeHHe BBIIBUTaTh THIOTE3bI, MPOBEPATh UX SKCIIEPUMEHTATHLHBIMU
cpenctBaMu, GOpPMYIHpYys L€lb HCCIEIOBAHUS, AHAIN3UPOBATH
MIOJTyYEHHBIE PE3YJIbTAThI U J1€1aTh BHIBO/BI.

BbisiBIeHHEe 3aBUCMMOCTH  MEXKJY HCCIEIyeMbIMH BEIWYMHAMH,
00BSICHEHUE TIOTYYEHHBIX PE3yNIbTaTOB U (HOPMYITUPOBAHHE BEIBOJIOB C

HCIIOJIb30BAHHUEM HAYYHBIX HOHSITHi/JI, TGOpI/Iﬁ " 3aKOHOB

YMeHue BiafeTb CHUCTEMOM OHOJOTMYECKMX 3HAaHUN, KOTOpas
BKJIFOYAET: OCHOBOIIOJIAralOIIMe OWOJIOTMYECKUE TEPMHUHBI M TIOHSTHUS
(K¥3Hb, KJIETKa, TKaHb, OpraH, OPTraHu3M, BHI, TOMYISIMS, SKOCHCTEMA,
Ouorieno3, onocdepa; MeTaboIM3M, TOMEOCTa3, KIETOYHBIA WMMYHHUTET,
OonocuHTe3 Oenka, OWOMOMMMEpPHI, JAUCKPETHOCTh, CaMOPETYJISIINS,
CaMOBOCIIPOM3BEICHUE, HACIIe/ICTBEHHOCTD, M3MEHYMBOCTD,
SHEPro3aBUCUMOCTb, POCT U Pa3BUTHE);

Owojorudeckne Teopuu: kierouHas Tteopuss T. IlIBanna, M.
[lneitnena, P. BupxoBa; KJIOHaJIbHO-CEIEKTUBHOIO MMMyHHTeTa II.
Opnux, N.1. MeuHnkoBa, XpOMOCOMHAsI T€OpUsL HACIEACTBEHHOCTH T.
Moprana, 3akoH 3apozsiieBoro cxonactsa K. bapa, sBomtounoHHas

TCOpHUA 4. I[apBI/IHa, CUHTCTUYCCKAasA TCOPUA DOBOJJIOLNUU, TCOPUS




antpororene3a Y. JlapBuna; Teopusi Ouoreonenoza B.H. Cykauépa;
yuenne H.W. BaBunoBa o meHTpax MHOrooOpasus M MPOHCXOMKIACHUSI
KyJbTYpHbIX pacTeHuit, yudeHue A.H. CeBepuoBa 0 mOyTIx u
HampaBJIeHUsX 3BojroIUH, yueHue B.W. Bepnanckoro — o 6uocdepe);
3aKOHBI (eIMHOO0Opa3us MOTOMKOB IIEPBOTO MOKOJICHUS, PACILCIUICHUS
MPU3HAKOB, HE3aBUCUMOIO HacjeqoBaHMs MpusHakoB [. Mennens;
CUEIUIEHHOTO HAacJIeIOBaHUs IPU3HAKOB W HapyLIEHUS CUEIUICHUS
reHoB T. MopraHa; roMoOJIOTMYECKHUX PSJOB B HACJIEICTBEHHOU
n3MeHnunBoct H.M. BaBunoBa; renHeTrmueckoro pasHoBecus JIxk.
Xapan u  B. BaiinGepra; 3apoasimeBoro cxozactsa K. bapa;
Oouorenernueckuii 3akoH J. ['exkens, @. Mrosiepa);

MIPUHIIMIIBI (YUCTOTHI FaMET, KOMIUJIEMEHTAPHOCTH);

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

runore3bl (koarepBatHoit A.W. Omnapuna, nepBuuHOro OyiaboHa J[x.

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

YMeHue peuarb IMOHCKOBBIC OMOJOrHYECKHUE 3aJda4l, BBbIABIIATH
MIPUYINHHO-CJIICACTBCHHBIC CBA3HU MCKOY HCCIICAYCMBbIMU
OHOJIOrMYECKUMHU O6”I:€KT3.MI/I, mpoueccamMm M ABJIICHUAMU, OCIIATb
BBIBOJIbI 1 IIPOTHO3bI HA OCHOBAHHWHU ITOJTYUCHHBIX PE3YJIbTATOB,

COCTaBJATb I'CHOTHUIIMYCCKHUEC CXCMbl CKPCHIMBAHMWA JII pa3HbIX TUIIOB
HaCJICAOBaHUA MPHU3HAKOB Yy OPraHM3MOB, COCTABJIATH CXEMBI IICPCHOCA

BCHICCTB U DHEPIMU B OKOCUCTEMAX (HGHI/I IUTaHusA, IIUIIECBLIC CeTI/I)

YMeHue ycTaHaBIMBAaThb B3aUMOCBSI3M  MEXAY CTPOCHHEM W
(GYHKIUSMU: OpPraHOWJOB, KIETOK pa3HbIX TKaHEH, OpraHaMu U
CUCTEMAaMH OPraHOB y pACTEHHH, JKMBOTHBIX U YEJIOBEKA; MEXAY
JTarnaMu OOMEHa BEILIECTB; ITalaMu KJIETOYHOTO IMKJIA U KU3HEHHBIX
LMKJIOB OPraHU3MOB; dTallaMi YMOPUOHAIILHOTO Pa3BUTHS; TEHOTUIIOM
u ¢deHotunoM, ¢eHoTUrIoM U (GaKTOpaMu Cpelbl OOUTaHWUS,
IIpoueccaMy  JBOJIIOLUM; JBWKYIIUMH CHJIAMH  aHTPOIIOTEHE3a;
KOMIIOHEHTaMHU DPA3JIMYHBIX HKOCUCTEM U MPUCHOCOOTICHUSMH K HUM

OpraHu3MOB

YMeHue BBIJIEIATh CYIIECTBEHHBIC TPU3HAKHU:

CTPOEHHUSI BUPYCOB, KJIETOK MPOKAPUOT U IYKAPHUOT; OTHOKICTOUHBIX U
MHOTOKJIETOYHBIX OPTaHU3MOB, BHUJOB, OMOTEOIICHO30B, PKOCHCTEM U
Oouocthepsl; CTPOCHUS OPraHoB U CHUCTEM OPTraHOB PACTCHHH,
YKUBOTHBIX, Y€JIOBEKA; MPOIIECCOB KU3HEACITEIHPHOCTH, TPOTEKAFOIITIX

B OpraHusmax paCTeHHﬁ, JKHUBOTHBIX H YCJIIOBCKA, OMOJIOrHYSCKUX




mporieccoB: oOMeHa BemecTB  (MeTabonu3M), HH(pOpMamuu U
MIpeBpaIleHHs] SHEPTUH, OpPOKEHUs, aBTOTPOPHOTrO U TeTepoTpodHHOro
TUIOB TNHTaHUs, (POTOCHHTE3a M XEMOCHHTE3a, MHUTO3a, Meio3a,
raMeToreHesa, 53MOpHUOreHe3a, IOCTIMOPHOHAIBHOIO  Pa3BUTHA,
Pa3MHOXKEHHUS, UHINBUYaJbHOTO PA3BUTHUS OpraHu3Ma (OHTOIEHE3a),
B3aUMOJCUCTBUSA TI'€HOB, T€TEPO3UCA; JEUCTBUM HMCKYCCTBEHHOI'O
oTOOpa,  CTaOWJIM3MPYIOLIETro,  JBIXKYIIEIO M Pa3pbIBAIOLIETO
€CTECTBEHHOIO O0TOOpa; aJJIONAaTPUYECKOr0 M CUMIATPUUYECKOrO
BUZI000pa30BaHusl; BIUSHUS JBWKYIIMX CHJI SBOJIIOLIMU HA TE€HO(DOH]
TOTYJISIUM; TIPUCIIOCOOJICHHOCTH OPTraHU3MOB K cpeie OoOHuTaHus,
YyepeoBaHMsl HAIPABJICHUM 3BOJIIOLUM; KPYroBOpOTa BEILECTB MU

IIOTOKA SHEPIUH B 9KOCUCTEMAX

ChopMupOBaHHOCTb YMEHMS BBIIEIATH CYLIECTBEHHBbIE MPU3HAKU
BUPYCOB, KJIETOK IIPOKapMOT M JyKapuoT, OJHOKJIETOYHBIX H
MHOTOKJIETOYHBIX OPTaHU3MOB, BHUJOB, OMOr€OLICHO30B U AKOCHCTEM;
0COOEHHOCTH MPOLECCOB OOMEHA BEIECTB U MPEBpAILEHHs] SHEPIUU B
KJIeTKe, (POTOCHHTE3a, IJACTUYECKOI0 M HSHEPreTHYecKoro ooOmeHa,
XEMOCUHTE3a, MHTO3a, MeiHo3a, OIUIOAOTBOPEHHUS, PA3BUTUS W
Pa3MHOXKEHHUS, UHIMBUYaJIbHOTO PAa3BUTHUS OpraHu3Ma (OHTOrEHE3a),
60pbOBI 32 CyILIECTBOBaHKE, ECTECTBEHHOTI'O 0TOOPA, BUA000pa30BaHMs,
IPUCIIOCOOJICHHOCTH OPraHU3MOB K Cpele OOUTaHMs, BIIHSHUS
KOMITOHEHTOB 3KOCHCTEM, aHTPOIIOT'€HHBIX M3MEHEHUN B 3KOCHCTEMax
CBOEM MECTHOCTH, KPYrOBOPOTa BEILECTB U MpEBpAIllEHUsI YHEPTHH B

ouocdepe

VYmenue UCTIOJIb30BATh COOTBETCTBYIOIIHE apryMEHTHI,
OMOJIOTUYECKYI0 TEPMUHOJOTHIO M CHUMBOJMKY JUIS JIOKa3aTelbCTBa
POJCTBAa OPraHU3MOB Pa3HBIX CUCTEMATHYECKUX TPYII; B3aWMOCBSI3U
OpPTaHU3MOB W cpelnbl OOWTAHWS; EIUHCTBA YEIOBEYECKHUX pac;
HE00XO0IMMOCTH 37I0pOBOTr0 00pa3a KHU3HU, COXPAHEHUs Pa3HOOOpa3us
BUJIOB M HKOCHCTEM KaK YCIOBMsI COCYIIECTBOBAHHUS IPHPOJBI U

YCJI0BCUCCTBA

YMeHue KpUTHYECKH OIeHHBaTh HWHMOPMAIUI0 OHOJIOTHYECKOTO
CoJIepKaHUs; WHTEPIPETUPOBATH ITHUYECKHE AaCIEKThI COBPEMEHHBIX
HCCleIOBaHnH B OnoIoTHH, MEIUIIHE, OHMOTEXHOJIOTHH;
paccMaTpuBaTh ria00aabHBIE 9KOJIOTHYECKHE po0IeMbI
COBpEMEHHOCTH, (HOPMUPOBATH MO OTHOIIEHHUIO K HUM COOCTBEHHYIO

ITO3HIIHIO




INEPEYEHDB 2JIEMEHTOB COAEP KAHUA, ITPOBEPAEMBIX HA EI'D
1O BUOJIOI'NHA

Koxa
1

11

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUA

buonorusa xax HayKa. JKuBble cucTeMbl U X HN3YUCHHUEC

CoBpemeHnHass OHMOJOTMS — KOMILJIEKCHAsE Hayka. buojormueckue Hayku U
u3ydaemple uMH 1pobiembl. DyHAaMEHTaIbHBIC, NMPUKIATHBICE W TOUCKOBHIE
HAy4YHBIC UCCIICIOBAaHUS B OMOJIOTHH.

3HaueHue Ouonoru B (OPMUPOBAHUU COBPEMEHHOH €CTECTBEHHO-HAYYHOU
kaptunbel mupa. [Ipodeccun, csizannble ¢ Ouosiorueid. 3HaueHue OUONOTHH B
MPAKTUYECKOW JICSITENIbHOCTH YEJOBEKa: MEAUIMHE, CEJIbCKOM XO3SICTBE,

IIPOMBILLIICHHOCTH, OXPaHe IPUPOBI

1.2

JKuBble cucTembl Kak mpeaMer u3ydeHus ouosnoruu. CBOMCTBA KHUBBIX CHCTEM:
€IMHCTBO XMMHYECKOI'O COCTaBa, AUCKPETHOCTh U LIEIOCTHOCTH, CIOXHOCTh U
YIOPSA0YEHHOCTh CTPYKTYpBHI, OTKPBITOCTb, camMOOpraHu3alus,
CaMOBOCITPOM3BENICHUE, Pa3IPAKUMOCTh, U3MECHUUBOCTD, POCT U Pa3BUTHE.

YPpOBHHM OpraHHU3alMH >KUBBIX CUCTEM: MOJICKYJISIPHBIN, KJIETOYHBIN, TKAHEBBIN,
OpraHU3MEHHBIH, HOMYJISAIIMOHHO-BUIOBO, HKOCUCTEMHBIN
(buoreoneHoTuueckuii), OmocdepHsiid. I[Iporecchl, MPOUCXOIANIUE B IKUBBIX
cucremax. OCHOBHBIC TIPU3HAKU >KUBOTO. JKU3HB Kak (opMa CyIIECTBOBAHHS

MaTepun

1.3

Meroasl Ouosornueckoid Hayku. HaOmrogeHue, u3MepeHUe, SKCIEPUMEHT,
cucreMaruzanus, Mertaadanmu3. IloHsTme o 3aBUCHMOM ©W HE3aBHCHUMOH
nepemeHHou. [lnanupoBanue skcnepuMenTa. [loctaHoBKa U MpoOBEpKa TUIOTES.
HyneBas rumnore3a. Ilonstue BbIOOpKM U €€ pocTOBepHOCTb. Pa3bpoc B
Onosornuecknx MaHHbIX. OIIEHKAa JOCTOBEPHOCTH IMOJYYEHHBIX PE3YJIbTaTOB.
[IprunHBl HCKaXKEHHSI PE3YJIBTATOB 3KCIEpUMEHTA. [IOHATHE CTaTUCTUYECKOTO

TECTa

2.1

2.2

Knerka kak Omosiorudyeckasl CuicteMa

Knerka — cTpykTypHO-(D)yHKIIMOHAJIbHAS €IUHHLA >KUBOTO. VICTOPHS OTKPBITHS
kinetku. Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M.
Hneiinen, P. Bupxos). OCHOBHBIE MOJOKEHUSI COBPEMEHHON KJIETOYHOU TEOPUH.
MeTo1b1 MOJIEKYIISIPHOM M KJIIETOYHOM OMOJIOTUH: MUKPOCKOIIHS, XpomMaTorpadus,
anekTpodopes, METOJ MEYEHBIX aTOMOB, muddepeHraIbHOe
LHEHTPUPYTUPOBaHUE, KYIbTUBUPOBAHHE KIETOK

XHUMHYECKUN COCTaB KIETKU. Makpo-, MUKpO- U YJIbTPAMHUKPOdJIEMEHTHL. Bona u
€€ poJb KaK pacTBOPUTEINSl, PEArcHTa, y4acTHEe B CTPYKTYPUPOBAaHHWH KIIETKH,

TeIIoperynsauud. MuHepaabHble BEIeCTBAa KIETKH, WX OHOJIOTHYecKas pOJib.




2.3

Ponb kKaTHOHOB M aHMOHOB B KJIETKE.

buonornueckue monmmepsl. benku. AMHUHOKHCIOTHBIH COCTaB  OEJIKOB.
Crtpykrypbl OenkoBoii Mousekysbl. IlepBuunas cTpykTypa Oenika, MeNTHIHAS
CBA3b. BropuuHas, TpeTWyHas, 4YETBEPTUUHAs CTPYKTyphl. [leHaTypauus.
CaoiictBa 6enxoB. Knaccudukanus 6enkoB. buonorunueckue GpyHKIum 6enKoB.
VYrneBoabl. MoHOcaxapuJpl, AMCAXapUbl, OJUIOCaxapuabl M IOJIHCAXapUbl.
OO0muit mmaH cTpoeHuss W (PU3MKO-XMMUYECKHE CBOICTBa  yrJeBOJIOB.
buonoruueckue GyHKIUU YIIIEeBOAOB.

Jlumunel. T'wapodunbHo-rUApOodoOHBIE cBolicTBA. Knaccudukamus JmmuaoB.
Tpurnuuepunsl, ¢Gochomunuabl, BOCKH, CTEpoHabl. buonormueckue (yHKIUU
nunuaoB. OOIMe CBOKWCTBA OMOJIOTHUECKMX MEMOpPAaH — TeKY4eCTh, CIIOCOOHOCTh
K CaMO3aMBbIKaHHUIO, OJYIIPOHULAEMOCTb.

HyxneunoBbie kucinorsl. JIHK u PHK. CrpoeHne HYyKJIEHMHOBBIX KHUCIOT.
Hyxneoruasl. IIpuamun kommiemenTapuoctu. [Ipasmno Yapradda. Ctpykrypa
JIHK — nBoitHas cniupans. MecTtoHaxoxaeHue u ononoruueckue ¢pynkuu JJHK.
Bunst PHK. ®ynkiuu PHK B knetke.

Crpoenue wmosekynsl AT®. Makpospruueckue cBsi3u B MmoJiekyie ATO.
buonornueckue ¢pynkunn AT®. BoccraHoBieHHbIE IEPEHOCUHKH, UX (QYHKIIMU B
kierke. CekBenuponanue JJHK.

CrtpykrypHast Ouojorusi: OMOXMMHUYECKHE W OHMOPU3NYECKUE HCCIEeTOBAHUS

COCTaBa U MPOCTPAHCTBEHHOM CTPYKTYpbl OMOMOJIEKYJI

Tumbr  kimeTok: dykapuoTHyeckas H  HpokapuoTmueckas. CTpyKTypHO-
(GyHKIIMOHATIbHBIE 00pa30BaHMsI KIETKH.

Crpoenue mpokapuotudeckoil kineTku. Kierounas cTeHka OakTepuil M apxei.
OcobeHHOCTH CTpOeHust TeTepoTpodHOl M aBTOTPO(HON MPOKAPHUOTHUYECKHX
KJIETOK. MecTo U pojib MPOKapUOT B OMOIIEHO3aX.

CrpoeHne M (QYHKIMOHMPOBAHUE SyKapuOTHUecKOH KieTku. [lnmazmaTmueckast
MeMmOpaHa (ruazmanemMma). CTpyKTypa Iia3Matuyeckoil MmeMOpansl. TpaHcnopt
BEIIECTB uepe3 IUIa3MaTHYeCKyl0 MeMOpaHy: maccuBHBIA  (nuddysus,
oOneruénHass nud@y3us), aKTUBHBIN (MEPBUYHBIA W BTOPUYHBIM AKTHUBHBIN
tpancnopt). [lomynponumaemocts MemOpanbl. PaGora HaTpuii-KaaueBoro
Hacoca. DHJOLIMTO3: MUHOIUTO3, (haronuto3. Dk3ouuto3. Kietounas creHka.
CrpykTypa 1 GyHKIHUU KIETOYHOU CTEHKH PACTEHUM, TPHOOB.

Hurommazma. Ilutozons. Ilutockener. JIBukeHwe wuTomiaasmbl. OpraHoubl
kieTkd. OpHoMeMOpaHHBIE OpPraHOWIbl KIETKU: HHAOIUIa3MaTHYecKas CeTh
(OIIC), anmapar ['onbmku, TU30COMBI, UX CTpOeHHE M (YHKIMU. B3aumocsszb
OJTHOMEMOpaHHbBIX OPraHouA0B KJeTkH. CTpOeHHE TPaHyJSIPHOIO PETUKYIyMa.
Cunre3 pactBopuMbIX OenkoB. CHHTE3 KIETOYHBIX MemOpaH. ['mamkuit

(arpaHyssipHBIN) SHAOIUIA3MATHUECKUH peTUKyiayM. CekpeTopHas QYHKIHS




annapara ['ombmxu. TpaHcmopr BeliecTB B KiETKe. Bakyoiln pacTUTENBHBIX
kierok. Kierounsiii cok. Typrop.

ITosryaBTOHOMHBIE OPraHOUIBI KJIETKU: MUTOXOHPHH, IUTACTUBL.

Crpoenve n (yHKIMM MUTOXOHApPUN M miuacTuj. llepBuuHble, BTOPUYHBIE U
CIIO)KHBIE  TIACTUABl  (POTOCHHTE3UPYIOUIMX  JYKapuoT.  XJIIOPOIUIACTHI,
XPOMOILIACTBI, JIEMKOIUIACTHI BBICIIUX PACTCHUMH.

HememOpannble opranoujsl kinetku CrtpoeHue M (QYHKIUM HeMeMOpaHHBIX
OpraHousioB KieTku. PubGocombl. MukpoduiaaMeHTsl. MplleyHble  KIETKU.
MuxkpotpyOouku. Kierounelii neHrp. CTpoeHHE U [BHXKEHHE SJ>KTYTUKOB H
pecHrdek. MUKpOTpyOOUKH HUTOIIa3Mbl. L{eHTpros.

Snpo. O6Gonouka sapa, XpOMaTHH, KapHOIUIa3Ma, SAPBIIIKH, UX CTPOEHHE U
¢bynkuuu. SnepHbiii OenkoBbli MaTpukc. IIpocTpaHCTBEHHOE pacHoIOXKeHHE
XpoMOcOoM B HHTep(]a3HOM sizipe. benku xpomMaTnHa — THCTOHBI.

Knerounsle BxmoueHus. CpaBHUTENIbHAs XapaKTEPUCTHKA KJIETOK 3SYKapHOT

(pacTUTENbHOM, )KUBOTHOU, TPUOHOIN)

2.4

AccuMWISILIMSL U JTUCCUMUIISILIUSA — JIBE CTOPOHBI MeTabonu3ma. Tumbl oOMeHa
BELIECTB: aBTOTPOGHBIM U reTepoTpodHBIA. YyacTHe KUCIOpoJa B OOMEHHBIX
mporeccax. OJHepreTudeckoe obOecrieueHne KieTku: mpeBpameHne ATD B
OoOMeHHBIX Tporeccax. DEepMEHTATUBHBINM XapakTep peakmuid KJICTOYHOTO
Metabonmu3ma. DepMeHThl, MX CTPOCHHE, CBOMCTBA W MEXaHHU3M JICHCTBUSL.
Kodepmentsl. Otianuus (epMEeHTOB OT HEOPTaHWYECKUX KaTaau3aTopoB. bemku-
aKTUBAaTOpPbl U OENKU-UHTMOUTOPHI. 3aBUCUMOCTh CKOPOCTH (PEepMEHTATUBHBIX
peaxkuuil oT pa3IuyHbIX PaKTOPOB.

[lepBuuHBIl CHHTE3 OpraHMYecKUX BelecTB B Kierke. dorocunHres. Ponb
XJoporjactoB B mporecce ¢orocunTe3a. CBetoBas M TeMHOBas  (pasbl.
[IponykTuBHOCTE (QoTOCHHTE3a. BiusHue pa3nuyuHbIX (aKTOpPOB Ha CKOPOCTh
¢dotocuHTe3a. 3HaueHue (HOTOCHHTESA.

XemocuHres. PazHooOpa3ue opraHn3MOB-XEMOCHHTETUKOB: HUTPUPHUIUPYIOLIHE
0aKkTepuH, Kele300aKTepun, cepobaKTepuH, BOAOPOJAHbIE OakTepuu. 3HAYEHHE
XEMOCHHTE3A.

AHa’poOHble opraHu3Mbl. Buasl Opoxenus. IIpoaykTtsl OpoxeHUsS U HX
UCIOJb30BAHUE YENOBEKOM. AHA’pOOHBIE MHKPOOPTraHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTHH U BO30yIUTENN OOIe3HEH.

AspoOHBIE OpraHW3MBI. DTambl dHEpreTudeckoro oomena. [loaroroBuTenbHBIN
stan. ['MuKoan3 — 6ecKuCIOpoAHOE paculeIyIeHUue TI0KO3bI.

buonoruueckoe OkuciIeHHE, WIM KJIETOYHOE JbIXaHUE. Poab MUTOXOHIpHN B
mporueccax OMOJIOTUYECKOTO OKHCJICHHUS. Huknnyeckue peaxkuuu.
OxucnurensHoe dochopunupoBanue. [IpenmymecTsa aspodHoOro mytu oOMeHa

BELIECTB Mepes aHadpoOHbIM. D(PPEKTUBHOCTD IHEPTETHUECKOr0 0OMEHa




2.5

Peakiium MaTpu4HOro cHHTE3a. I[IpMHIMI KOMIUIEMEHTAPHOCTH B PEAKIHIX
MaTpUYHOTO CHHTe3a. Peanu3anus HacneacTBeHHON nHpopmanmn. [ eHeTndeckuit
KoJ, ero cBoWctBa. TpaHckpunuus — maTpuunblii cuHte3 PHK. Ilpunuumns
TPAHCKPUIILIMU: KOMILJIEMEHTapHOCTh, aHTUIIAPAIIEIbHOCTh, ACUMMETPHUYHOCTbD.
Tpancnsmus u e€ sranel. Yuactue TpancnoptHeix PHK B Omocunrese Oenka.
VYcnoBust OuocuHTe3a Oenka. KomupoBanwe amMuHOKUCIOT. Poms pubocom B
O6uocuHTe3e Oenka.

Opranu3zaiys reHomMa y IpoKapuoT U 3yKapuoT. Perynsuust akTHBHOCTU I'€HOB Y
npokapuot. ['mmoreza onepona (®. XKakoo6, XK. Mano). Perymsimus oOMeHHBIX
IIPOLIECCOB B KJeTKe. KileTouHbIi roMeocTas.

Bupycbl — HekneTouHble (OpMBI KU3HH U OOJMUratHeie napasuthl. CTpoeHue
MIPOCTHIX U CIIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaros.

Bupychsle 3a0oneBaHus 4elioBeKa, KMBOTHBIX, pactenmii. CIIN/], COVID-19,

conuaJibHbIC U MCIUITUHCKHUC HpO6JI€MI)I

2.6

3.1

Knerounsnii nwmkn, ero mepuonbl U perymsiusa. HWurepdasza u  MUTO3.
OcoOeHHOCTH TpOIIECCOB, MpoTeKawmux B uHTepdaze. [loaroroBka KiIeTku K
nenenuto. IlpecuHTeTndyecknid  (MMOCTMUTOTHYECKHI), CHHTCTHYCCKHMH U
MOCTCUHTETUYECKUH (MTPEMUTOTUIECKUN ) IEPHOIbI HHTEP(ha3bI.

Marpuunsiii cunte3 JIHK — permukanusa. Ilpuaounsr perumkanuu  JHK:
KOMILUIEMEHTAPHOCTb, IOJIYKOHCEPBATUBHBIA CHHTE3, AHTUIIAPATUIEIbHOCTb.
Mexanusm pemmukanuu JIHK. Xpomocomsl. Ctpoenue xpomocom. Temomepsl u
TemoMepaza. XPOMOCOMHBIM HaOOp KIETKH — KapuoTWIl. JIUMJIOWAHBIA U
rariouiHbIi - Habopbl XpoMocoM. ['omonorumynsle Xpomocowmbl. IlomoBbie
XPOMOCOMBI.

Jlenenune xieTkn — MuTo3. CTaguu MHUTO3a U MPOMCXOASIIUE B HUX ITPOLECCHI.
Tunel murto3a. KapnoknHe3 M IHUTOKHMHE3. bHonormyeckoe 3Ha4€HHE MHTO3a.
Perynsus mutotndeckoro nukia kiaetku. [lporpammupyemas kietodynasi rudens
— amomnTo3.

cDYHKI_II/IOHEIJ'I]':HQJI TCHOMHKA
OpraHI/I3M Kak OMOJIOrHuYecKasi CHCTeMa

OAHOKIIETOUHBIE, KOJIOHUAJIbHBIE, MHOTOKJIETOYHbIE OpraHM3MbBl  H
MHOT'OTKAaHCBBIC OPraHUu3MBbI.

@opMbl pa3sMHOKEHUS OPraHMW3MOB: Oecrojoe (BKJIKOYash BEreTaTUBHOE) U
nojoBoe. Buapl  Gecrnonoro  pasMHOXKEHHUS:  [MOYKOBAHHE,  CIOPYJISAIMS,
(bparmMeHTanys, KIOHUPOBAHHE.

[Tonosoe pa3muoxenue. [lomoBeie kneTku, wim ramersl. Meno3. Craaun menosa.
[ToBenenne xpomocoM B Meno3e. Kpoccunrosep. buonorndeckuii cMbica Meo3a

1 ITOJIOBOT'O ITpoIecca. Meiio3 u ero MecTO B )KU3HEHHOM LIMKIIS OpTaHHU3MOB.




IIpenzaponpiieBoe pazButue. l'amMeroreHe3 y XUBOTHBIX. IlosioBBIE JKeie3bl.
OOpa3oBaHne W pa3BUTHE TMOJOBBIX KJIeTOK. CrepMaToreHe3 M OOTEHE3.
Crpoenue moJNOBBIX KiIeTOK. OmIoJ0TBOpeHHE U SMOpPUOHAIBHOE pPa3BUTHE
AKHUBOTHBIX. CIIOCOOBI OIIOIOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.
WunuBunyanbHOEe pa3BUTHE OpraHu3mMoB (oHToreHne3). Craauu 3MOpHOreHesa
KMBOTHBIX (Ha mpumepe JsrymkH). [Ipobnenue. Tunsl apobnenus. OcoOeHHOCTH
Ipo0JieHUsT MJIEKONMTAIOIIMX. 3apobIILeBble JUCTKH (racTpyisanus). 3akiaika
OpPraHoB M TKaHEHd M3 3apOJbIIIEBBIX JMCTKOB. B3anMHOe BiMsHHME 4YacTed
pa3BUBAIOLIErocs 3apoibllia (3MOpHOHANbHAs MHAYKLUMA). 3akiajkKa IUlaHa
CTPOEHUSI KHBOTHOTO KakK pe3yJbTal HEPapXUUECKHUX B3aMMOJACHUCTBUI TI'€HOB.
Biusnue Ha 5SMOpHOHAIBHOE pa3BUTHE pa3IMYHBIX (PAKTOPOB OKpYXKArOIIEH
cpenpbl.

Poct u pazButue xuBoTHBIX. [locTaMOpronanbHbIi nepuoa. [psmoe n Hempsimoe
pazButue. Pa3Butne ¢ meramopdo3oM y OECIO3BOHOYHBIX M TIO3BOHOYHBIX
KUBOTHBIX. bHOJOrM4eckoe 3HAYEHUE NPSAMOrO M HENPSAMOro Ppa3BUTHS, HX
pacnpocTpaHeHue B npupoge. Tumbl pocra XUBOTHBIX. (DaKTOpBI peryisLun
pocTta JKMBOTHBIX M denoBeka. CTaaiuu NOCTIMOPHUOHAIBHOTO pPa3BUTHUS Y
KUBOTHBIX U 4esioBeKa. [lepnosibl OHTOreHe3a yeaoBeKa.

Pasmuoxxenue wu pasButue pacrenuwii. ['ametodur m cnopodur. Meito3 B
KU3HEHHOM ILMKJIe pacTteHuid. OOpa3zoBaHue cHop B Imporecce Meiio3a.
I'amerorenes y pacrenuil. OIUIOZOTBOpPEHHME U PA3BUTUE PACTUTEIBHBIX
OpraHu3MoB. J[BOIfHOE OIUIOJOTBOPEHUE Y LIBETKOBBIX pacTeHuil. OOpa3zoBaHue 1

Pa3BUTHEC CEMCHHU. MexaHHu3MBbI peryjidanuu OHTOTICHE3a Y paCTeHI/Iﬁ " ) KUBOTHBIX

3.2

3.3

I/ICTOpI/IH CTAHOBJICHUA W  pPa3BUTHA TI'CHCTUKHU KaK HaAyKH. OcHOBHEIE
TeHETUYECKHE IIOHATHS W CHUMBOJBL [ OMOJIOrMYHBIE XpOMOCOMBI, AJIJICJIBbHBIC
I'CHbI, aJIbTCPHATHWBHBLIC IIPU3HAKH, I[OMI/IHaHTHI)IfI n pGHGCCI/IBHI)IfI IMpU3HaK,
roMo3urora, rercpo3urora, 4YucTtasd JHUHUA, FI/I6pI/IJII>I, T'CHOTHII, (1)GHOTI/IH.
OcHoBHbBIE MCTOAbI I'CHCTHUKU! I‘I/I6pI/II[OJ'IOFI/I‘IeCKI/II\/’I, HHTOHOFHHGCKHﬁ,

MOJICKYJ'I}IpHO'l"eHeTI/I‘ICCKI/Iﬁ

Monorubpuanoe ckpemupanue. [lepBbiit 3akoH MeHens — 3akoH enHo00pa3us
ruOpu0oB mepBoro mnokojeHus. IlpaBuino nomMuHupoBaHus. Bropoill 3akoH
MeHngens — 3akOH paclIeIyieHuss MNpu3HAKoB. LluTonormueckne OCHOBBI
MOHOTHOPUAHOTO CKpeIIMBaHus. [ MmoTe3a 4ucToTh raMerT.

AHanmuzupyrolee ckpemuBaHue. [IpomMexyTOUHBIM XapakTep Haciaea0BaHMsL.
Pacuennenue npu3HaKkoB U HENIOJIHOM JOMUHUPOBAHUHU.

JurubpunHoe ckpemuBanue. Tpetuil 3akoH MeHaens — 3aKOH HE3aBHCHUMOI'O
HacJleOBaHUsl  TNpHU3HAaKoB.  lluTonorumueckue  OCHOBBI  TUTHOPHIHOTO

CKpCHIMBAaHHA.




CueruieHHoe HacienoBanue mnpusHakoB. Pabotst T. Moprana. CueruieHHoe
HacJeJ0BaHUE T'E€HOB, HAPYIICHUE CLEIUICHUS MEXIy TreHamMu. XpOMOCOMHas
TEOpHs HACJIEACTBEHHOCTH.

I'eneruka mosia. XpOMOCOMHBIN MEXaHU3M OIpEICTICHUs Moja. AyTOCOMBbI U
MIOJIOBBIE XPOMOCOMBI. ['OMOramMeTHblii U TeTEpOraMeTHbIN MoJ. ['eHeTnuyeckas
CTPYKTYpa TOJIOBBIX XpomocoM. HacnenoBanue mNpU3HAKOB, CLEIUICHHBIX C
ITOJIOM.

I'enoTun kak uenoctHas cucrtema. [lneiloTponusi — MHOXKECTBEHHOE JEHCTBUE
reda. MHOXECTBEHHBIM ajjienu3M. B3anMoAeHCcTBHE HEAJUICIbHBIX T'€HOB.

Kommemenrapaocts. Onuctas. [lonumepus

3.4

BzaumoneiicTBue renotuna u cpensl npu GopmupoBanun peHotuna. I3sMeHYMBOCTb
IIPU3HAKOB. KauecTBEHHBIE M KOJIMYECTBEHHBIE NPHU3HAKK. BUAbl M3MEHUMBOCTH:
HEHACJICACTBEHHAS U HACIIECTBEHHAS.

MopaudukaionHas ~ U3MeHYMBOCTb.  Pomb  cpensl B (JOPMHUPOBAHUHU
MoAM(UKAIMOHHOM n3MeHYnBoCcTH. HopMa peakuuy npu3Haka. BapuamoHHbIA psg
u BapuanuonHas kpuBas (B. Horanncen). CpoiicTBa MOIM(UKALIMOHHOMN
WU3MEHYUBOCTH.

I'enorunuyeckas u3meH4nBOCTh. CBOMCTBA FEHOTUIIMYECKON N3MEHUMBOCTU. Buipl
TEHOTUIMYECKON N3MEHUMBOCTH: KOMOMHATUBHAS, MyTallMOHHASI.

Kom0OunatuBHass un3MeH4YMBOCTb. Mel03 U MOJNOBOM mporecc — OCHOBa
KOMOMHATUBHOM M3MEHYMBOCTU. Posib KOMOMHATHUBHONW U3MEHUMBOCTU B CO3/1aHUU
TEHEeTUYECKOro pa3Ho00pa3us B Mpeesax OAHOro BU/a.

MyranmoHHas U3MEHYMBOCTb. BUIbl MyTaluii: T€eHHBIE, XPOMOCOMHBIE, T€HOMHBIE.
CrioHTaHHBIE M WHAYLMPOBAHHBIE MyTalMU. SEpHBIE M LMTOIUIA3MAaTHYECKHE
Myrarmu. CoMaTH4ecKue U NoJI0Bble MyTanuu. [ [pnyrHbl BOSHUKHOBEHUS MyTallUi.
Myrarenbl M WX BIMSHHE Ha OpraHW3Mbl. 3aKOHOMEPHOCTH MYTAllMOHHOTO
nporiecca. 3aKOH TOMOJIOTHYECKUX PsIZIOB B HacliecTBeHHOU n3MenunBoctu (H.U.

BaBI/IJ'IOB). BHCHL[epHa}I U3MCHYHMBOCTDh U HACJICIACTBCHHOCTD

3.5

Kapunotun uyenoBeka. MexayHapoaHasi MporpaMma HCCIEAOBAaHHUS T€HOMA
yernoBeka. MeToapl  HM3Yy4eHUsT TEHETUKM  YEJOBEKAa: TIEeHEAJIOTMYECKUH,
OJIM3HEIOBBIH, IIUTOr€HETUYECKHI, MOIYJISIHUOHHO-CTATUCTUYECKHH,
MOJIEKYJIAPHO-TEHETUYECKHI. CoBpemeHHOE omnpeaeseHue TE€HOTHIIA:
MOJTHOT€HOMHOE CEKBEHUPOBAHHME, TEHOTUIIUPOBAHUE, B TOM YHUCIIE€ C IMOMOIIBIO
[MIP-anamu3a. HacnencrBenHble  3a0oj€BaHMS  4ejoBeKa. | e€HHbIE U
XPOMOCOMHBIE 0oJIe3HH YyeJIoBeKa. bone3nu c HaCJIEACTBEHHOM
MPEAPACTIONOKEHHOCThIO. 3HAYEHUE MEIUIIMHCKON T'€HETUKH B MPEAOTBpPALICHUN

U JICUEHUN TEHETHUECKUX 3a00eBanuii ueioBeka. CTBOJIOBBIE KIIETKHA

3.6

JloMecTuKaIus ¥ CeNeKIs. 3apoxkKIeHNE CeNIeKIIUU U JomecTukarmu. Yaenue H.U.




3.7

BaBuiioBa 0 IeHTpax MPOMCXOXKICHUS U MHOT000pas3usi KyJIbTYPHBIX PACTEHHH.
Posnp cenexiyu B co31aHUM COPTOB pacTeHUM M mopoA *HUBOTHBIX. CopT, mopoaa,
TaMM. 3aKOH T'OMOJIOTMYECKHMX PSJIOB B HACIEeICTBEHHOW u3MeHunBoctu H.U.
BaguioBa, ero 3HaueHue Jijist CEIEeKIMOHHON pabOThI.

Metoapl  ceneKIMOHHOW paboThl. VICKycCTBEHHBIM OTOOp: MAacCOBBIM H
WHIUBUYAJIbHBIN. JTansl KOMOMHAIIMOHHOMN CCJICKIIUH. UcnpiTanue
Mpou3BoUTENIed MO MOTOMCTBY. OTOOpP HO TE€HOTHUIy C TOMOMIbIO OIICHKHU
(dbeHoTHIIa TOTOMCTBA M OTOOP 10 TeHOTHUITY ¢ IoMolIkio aHanuza JJHK.
HckyccTBeHHBIN MyTareHe3 Kak METO/I CEJICKITMOHHOM paboThl. PajnanuoHHbIi 1
XUMAYECKH MyTareHe3 KaK HWCTOYHHMK MYTAllMid Yy KYJIbTYPHBIX (opm
opranu3moB. Mcnons3oBaHHE TEHOMHOIO PEJNAKTUPOBAaHUS M METOJOB
pexombunanTHbeix JIHK 1715 momy4yeHuss ©cXoIHOTO MaTepuana Ajisi CEJIeKIIHH.
[lonyuenne nomumonnoB. BuyrpuBuaoBas rulOpuauzaiys. bim3kopoacTBeHHOE
CKpelllMBaHue, Wik MHOpuauHr. HepojcTBeHHOE CKpelBaHWEe, WIM ayTOpUIUHT.
I'erepo3uc u ero mpuumsbl. Mcnonb3oBaHue rerepos3uca B cenekimu. OtnanéHHas
rubpumzanyst. [Ipeomonenne Oecruiouiss MeXBUIOBBIX THOPUAOB. JloCTHXKEHUS

CEJICKLIMU PACTEHUI U YKUBOTHBIX

OOBEKTHI, UCIOIBb3YyEMbIE B OMOTEXHOJIOTUH, — KJIIETOUHBIE U TKAHEBbBIE KYJbTYpHI,
MHUKPOOPTaHU3MBI, HMX  XapaKTePUCTHKA. TpajuIMOHHAs  OHOTEXHOJIOTHSL:
xJieboneueHne,  MOJNlydeHHE  KUCIOMOJIOYHBIX  MPOAYKTOB,  BUHOEIHE.
Muxkpobuonorndeckuii cuHTe3. OOBEKTHI MHUKPOOHUOIOTHYECKUX TEXHOJOTHIA.
[IpousBoncTBO  Oenka,  aMUHOKHMCIOT M BUTaMMHOB.  VcKyccTBeHHOE
OIUTIOIOTBOPEHUE. PEKOHCTPYKIMA SHIEKIETOK M KIOHUPOBAaHUE >KMBOTHBIX.
Merton TpaHCIUTaHTalUU SAEP KIETOK.

XpoMOCOMHass M Te€HHas HHXEHepusa. VICKyCCTBEHHBI CHHTE3 TI€Ha U
KoHCcTpynpoBanue pexkomOuHaHTHbIX JIHK. JlocTmkeHus U MEepCreKTUBBI
XpOMOCOMHOM ¥ TeHHOW MH)XEHepuH. MenuuuHckue OHOTEXHOJIOTHH.

Hcnons30BaHHE CTBOJIOBBIX KJIETOK

Cucrema u MHOFOO6paSI/Ie OpTraHHU4Y€CKOro Mupa

4.1

buonormueckoe  pasHooOpazue  opraHu3moB.  CoBpeMeHHas  cHUCTeMa
opraHudeckoro wmwupa. IlpuHuMnel knaccupukanuu opraHu3smMoB. OCHOBHBIE
CUCTEMaTUYECKHUE TPYIIIbI OPraHU3MOB.

OcoOeHHOCTH CTPOEHHUS M KU3HEAEATEIbHOCTU OJHOKIETOYHBIX OpPraHU3MOB.
bakrepuu, apxeu, OJHOKJIETOYHbIE T'PUObI, OJHOKIETOYHBIE BOJOPOCIH, APYyrHe
npotucTsl. KonoHnanbHble OpraHu3Msl. J[BUkeHNE OJHOKJIETOUYHBIX OpraHU3MOB:
amMEOOMIHOE, )KTYTUKOBOE, PECHUYHOE. 3alllUTa Y OJHOKJIETOYHBIX OPraHU3MOB.

PaSHpa)KI/IMOCTB Y OTHOKJICTOYHBIX OPraHU3MOB. Taxcucer

4.2

MHoOrokJieTouHbIE pacTeHUs. B3auMOCBS3b YacTe€ld MHOTOKJIETOYHOTO OpTraHU3Ma.




4.3

Tkanu, oprabl ¥ CUCTEMbl OPraHOB MHOTOKJIETOUHOIo opranusma. OpraHuszm
Kak enuHoe uenoe. TkaHum pacreHuid. Tumbl  pacTUTENBHBIX  TKaHEM:
oOpaszoBarenibHasi, IOKPOBHAs, MPOBOAMAIIAs, OCHOBHAas, MEXaHHYECKas.

OcoGenHoctu cTpoeHus, PyHKIUN U PacIIONOKEeHHUs TKaHEeW B OpraHax pacTeHUui

BereraruBHble U TeHepaTUBHBIE OpraHbl pacTeHU. @YHKIIMU OPraHOB M CHUCTEM
opranoB. Kapkac pacrenuii. /[BukeHre MHOTOKJIETOYHBIX PACTEHUI: TPOIIU3MBI U
Hactuu. IloriomieHue BOABI, YIVIEKUCIOrO ra3a M MUHEPAJIbHBIX BELIECTB
pacrenusimu. Jlpixanue pacreHuil. Auddysus ra3oB yepe3 MOBEPXHOCTh KIIETKH.
TpancriopTHble cuCTeMbl pacTeHui. Bbimenenwe y pacreHuid. 3ammura y
MHOTOKJIETOUHBbIX pacTteHuil. Kyrukyna. CpeacTBa macCUBHOM M XUMHYECKOH
3amuThl. OUTOHIIMIBI.

PaznpaxxumMocTh U peryisuus y opraHu3MoB. PasapaxkumocTe M peryiasuus y

MHOTI'OKJICTOYHBIX paCTCHHﬁ. PocToBrIe BeliecTBa M UX 3HAYCHUE

4.5

4.6

MHOroK/IeTOYHble  KMBOTHBIE.  B3aMMOCBS3b  4acTe€il  MHOTIOKJIETOYHOTO
opranu3ma. TKaHHM, OpraHbl U CUCTEMbl OPraHOB MHOT'OKJIETOYHOT'O OpraHu3Ma.
Opranmusm kak eauHoe 1enoe. ['omeoctas. TkaHu KUBOTHBIX U YeJOBeKa. THIIbI
JKUBOTHBIX TKaHEH: OIUTCIMAIbHAsA, COCAWHUTCIIbHAA, MbIIICUYHAsdA, HCPBHAJ.
OcoOenHoctu cTpoeHHs, (QYHKUMA U pacCMONOKEHHsS TKaHEH B OpraHax

JKHNBOTHBIX N YCJIOBCKA

Opransl U cUCTEMBI OPraHOB KUBOTHBIX. DYHKIIMU OPraHOB U CUCTEM OPraHOB.
Onopa Ttena opranu3moB. CKelleTbl OJHOKIETOYHBIX M MHOTOKJIETOYHBIX
XKUBOTHBIX. HapyXHblil 1 BHyTpeHHHI ckeneT. CTpOEHHE U THUIbl COCTUHEHUS
KOCTEH.

JIBMOKEHHE MHOTOKJIETOYHBIX JKMBOTHBIX. Ilutanume >xkuBOTHBIX. IluTanume
MIO3BOHOYHBIX KUBOTHBIX. J[pIXaHue kMBOTHBIX. KoxHoe npixanue. XKabepHoe u
JIErO4YHOE JIbIXaHUE.

JlpIxaHWe IO3BOHOYHBIX >KMBOTHBIX. ODBOJIOLMOHHOE YCIOXHEHHE CTPOCHUS
JErKUX MO3BOHOYHBIX XUBOTHBIX. JIpIXaTellbHAs CHCTeMa 4elloBeka. MeXaHu3m
BEHTWIALIMM JIETKUX Yy NTUI ¥ MICKONUTAOUMX. TpaHCHOPT BEWIECTB Yy
opraHu3MoB. TpaHCIIOPT BEHWIECTB Yy XKMBOTHBIX. KpoBeHOCHass cucremMa u eé
opranbl.  KpoBeHocHas  cucreMa  NO3BOHOYHBIX  JKMBOTHBIX.  Kpyru
KpPOBOOOpAIIEHUsI. DBOJIIOLIMOHHBIE  YCIIO)KHEHHs] CTPOEHHUS KPOBEHOCHOM
CUCTEMBI MTO3BOHOYHBIX >KMBOTHBIX. BplneneHue y opranu3moB. Beiienenue y
KUBOTHBIX. COKpaTUTeNbHbIE Bakyosd. Opransl BbijesneHus. CBs3b MOJOCTH TeNa
C KPOBEHOCHOW M BBIICIUTEIIBHOW CHCTEMaMH. BpineneHue y MO3BOHOYHBIX
KUBOTHBIX. 3allluTa Yy MHOTOKJETOYHBIX JKMBOTHBIX. IlokpoBBl M HX
MIPOU3BOIHBIE.

PaznpaxuMocTh U peryndinust y opranu3mMoB. Pa3ipakuMocTh y OJTHOKJIETOYHBIX
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opranu3moB. Takcucel. Pa3gpaXumMocTe U peryjsiiuss y MHOTOKJIETOYHBIX
pacteHuii. PocToBbIE BelleCTBAa U UX 3HAYCHUE.

HepBHas cucrema u peduieKTopHas peryysilus y MHOTOKJIETOYHBIX KHBOTHBIX.
HepsHas cucrtema u e€ otaesnsl. DBONMIOLMOHHOE YCI0)KHEHUE CTPOEHUS] HEPBHOM
CUCTEMBI y KUBOTHBIX.

PazpaGoTka aiaropuTMoB M mporpamm uis SPQPEKTHBHOH (PYHKIIMOHAIBHOM
aHHOTAllUM ~ TEHOMOB,  TPAHCKPUITOMOB,  IPOTEOMOB, MeTab0JI0MOB

MHUKPOOPraHu3mMoB, paCTeHHI;'I, JKHBOTHBIX U YCJIOBCKA
OpraHmM YCJIOBEKA U €TI0 3JO0POBLEE

Oprasbl ¥ cUCTEMBI OPraHOB 4esioBeKa. OTIebl TOJOBHOTO MO3Ta MTO3BOHOYHBIX
KHUBOTHBIX. Peduekc u peduiekropHas ayra. be3ycnoBHbIE U yCIOBHBIC
peduexcer. 'ymopanbHast perynasinusi W SHAOKPHHHAS CHCTEMa >KUBOTHBIX H
yenoBeka. JKene3bl 3HAOKPUHHONW CUCTEMBI U UX TOPMOHBI. J[elicTBE TOPMOHOB.
B3aumocBsi3p HEpBHOW U SHIAOKPUHHOW cucTeM. [unoranamo-runoduszapHas

cucrema. Pediekc u pedaexropHas ayra. be3ycioBHbBIE B YCIOBHBIC PEQIICKCHI

3amura opraHu3ma ot Oose3Hel. IMMyHHas cucrema yenoBeka. KierouHslit u
TYMOPJIbHBIA MMMYHHTET. BpOXAEHHBINA, NPHOOPETEHHBIH crennuIecKuit
UMMYyHHUTET. Teopusi  KIOHaJIbHO-CEleKTUBHOro ummyHutera (IL.DOpaux,
®.M.bepuer, C.ToneraBa). BocnamurenbHble OTBETHl OpraHu3sMoB. Poib
BPOX/IEHHOI'0 UMMYHHMTETA B Pa3BUTHH CUCTEMHBIX 3a00JIeBaHUI

KposeHnocHas cucrema u e€ opransl. Cepale, KPOBEHOCHBIE COCYABI U KpPOBb.
Kpyru kpoBoobparienus. Pabora cepana u e€ perynsuus

Jbixanue yenoseka. /uddysus razoB yepe3 MOBEPXHOCTh KIETKH. J[pIxarenbHas
cucrteMa 4enoBeKa. JlpIxarenpHas  MOBEPXHOCTb. Perymsmus  AbIXaHUs.

JlpixaTeabHbIe 00BEMBI

5.5
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[MumeBapurtenbHast cucreMa uenoBeka. OTnensl MUIIEBAPUTENBHOIO TpPAKTA.
[InmeBapurenpHple  kKene3bl.  BHYTPUIIOIOCTHOE M BHYTPHUKJIETOYHOE

IMUIICBAPCHUC

ITokpoBel M wux mnpousBoiaHble. Oprasbl BbiaeneHus. Ilouku. Crtpoenue u
¢yHkuroHMpoBaHUE HedpoHa. DuIbTpalys, ceKpeuns U oOpaTHOe BCAChIBaHUE

KaK MEXaHU3MBbI pabOThl OpraHoB BbleseHns. OOpa3zoBaHuEe MOYH Yy YETIOBEKa

I[BI/I)KGHI/IC YeJI0BeKa: MbIeuHas cucrema. CKeleTHEIC MBIIINOBI U HUX pa60Ta.

CTpoeHHE U TUITBI COEAMHEHUS KOCTEU

Teopus sBomronnu. Pazsutre xu3Hu Ha 3emie

6.1

OpomonvonHass  teopuss Y.  JlapBuHa. IlpeAamnochUikM  BO3HUKHOBEHHMS
napBuHu3Ma. JKu3Hp 1 Hay4dHas nearenbHocTs Y. JlapBuHa.

I[BI/I)KYH_II/IC CHJIBI ABOJIIOIUMHU BUIOB 1o Y. I[apBI/IHy (BLICOKa}I HMHTCHCHUBHOCTD
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pa3sMHOXEHHsI OpPraHM3MOB, HACJEICTBEHHAas W3MEHYMBOCTh, Ooppba 3a
CYIIECTBOBAHUE, €CTECTBEHHBINH U HCKYCCTBEHHBINH 0TOOD).

Odopmnenne cunternyeckor teopuu sBomtonuu (CTD). HelitpanbHas Teopus
sBosonid. CoBpeMeHHasl SBOJIIOIMOHHAS OHOJIOTHs. 3HAYEHHE SBOJIIOLIMOHHOMN

Teopuu B GOPMUPOBAHUN €CTECTBEHHO-HAYYHON KapTHHBI MUPA

IMonmynsanus kak sjeMeHTapHas enuHuna 3Bositolud. COBpEMEHHBIE METO[bl
OLIEHKM TEHETUYECKOr0 pa3zHooOpasus W CTPYKTYphl momymsauuid. V3meHenue
reHooHa TOMYJSIUH KaK 3JIEMEHTApHOE 3BOJIIOLMOHHOE SIBJICHHE. 3aKOH
reHeTudeckoro pasHoBecus k. Xapau, B. BaiinOepra.

OneMeHTapHble (HAKTOPbl  (IBMDKYILME CHJIBI) 3BOJIOLUUH. MyTallMOHHBINA
nporecc. KomOunatuBHas wu3MeHUuBOCTh. Jlpeil) rTeHoB — ciyuaiiHble
HEHANpaBJICHHbIE W3MEHEHHsS 4YacToT aulened B momymsmusax. Oddekr
OCHOBATEJIS. Murpauuu. W3onsanus HOIYJISLIMNA: reorpaguueckas
(mpoctpaHcTBeHHas ), Orojgoruveckas (penpoayKTUBHAS).

EcrecTBennblii  orOop — HampaBisommii  ¢GakTtop ABoMOIUH.  DOpPMEI
€CTeCTBEHHOTO  OTOOpa:  JBMXKYILUH, CTAOMIM3UPYIOIIMH, pa3pblBaOIIUN
(mu3pyntusHbii). [TonoBoit oT6Op.

[IpucrocoOIeHHOCTh ~ OpPraHU3MOB  KaK  PE3yJlbTaT  MHUKPOIBOJIOLUH.
Bo3HukHOBeHHE  mpUCIIOCOOJIEHMH y  OpraHu3MoB.  ApoMopdo3bl U
uanoanantauuu. [Ipumeps! npucnocobienuit y opranu3mMoB. OTHOCUTEIBHOCTb
IIPUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepum u cTpykrypa. BunooOpasoBaHue kak —pe3ysbTaT
MUKpO3BOJIIOLUHU. M3omsauus — kimrodeBod ¢akrop BuIooOpasoBanus. Ilytu u
CHOCOOBI BHUJI000pa30BaHUS: aJJIoNaTpUYECKOe (reorpaduueckoe),
CHUMITaTpU4YecKoe  (IPKOJIOTUYECKOE),  «MTHOBEHHOE»  (IOJMIUIOWIU3AIMS,
rubpuansanys). JJMTenbHOCTh 3BOIIOIUOHHBIX TPOLIECCOB.

Mexanu3msl (GopMUPOBaHUS OMOJIOTUYECKOTO Pa3HOO0pa3usl.

Ponp 3BoOMIOLIMOHHON OMONOrMM B pa3paboTKe HAY4YHBIX METOJOB COXpPaHEHHUs
O6uopazHooOpasns. MHKpPOIBOJIOLUSA U KOJBOJIIOLMS Mapa3uTOB U UX XO35EB.
Mexanu3mbl pOpMHPOBAHUS YCTONUYHMBOCTH K aHTUOMOTHUKAM M CIIOCOOBI O0PHObI

C HeH

6.3

Metoabl M3ydeHUs: MakpodBOMOIWH. [lalleoOHTONOTHYECKUE METOBl H3YYCHUS
sBosonnu. [lepexonubie Gopmbl 1 QpHUIIOreHETHUECKHE PSAAbl OPIaHU3MOB.
buoreorpaduyeckne Metonpl uzyueHus sBoitoruu. CpaBHeHue (iIopbl U GayHbl
MaTEepUKOB M OCTPOBOB. buoreorpadudeckue odnactu 3emnu. Buasl-sHIeMUKH 1
PEITUKTHI.

OMOpHOIOTHYECKHEe U CPaBHUTEIbHO-MOPQOIOTUYECKUE METO/Abl H3y4YEHUS

3BOIIOLMHU. ['eHeTHYeCKHe MEXaHH3MBl SBOJIOLMH OHTOIE€HE3a M IIOSBJICHUS
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SBOJIIOLIMOHHBIX ~ HOBUIECTB. | 'OMOJOTMYHBIE W  AHAJOTMYHBIE  OpPTraHbI.
PynumeHtapHbsle  opraHbl M aTaBU3Mbl.  MOJIEKYJIIpHO-T€HETUYECKHE,
OMOXMMHYECKHEe M  MaTeMaTU4YeCKue  METOJbl  U3YYEHHUS  DBOJIOLUU.
I'omonoruunsie reHbl. COBpEeMEHHbIE METOMBI MOCTPOCHUS (PUIOTeHEeTHUYEeCKUX
JIEPEBbHEB.

XPpOMOCOMHBIE MYTAllUU U 3BOJIIOLMSI TEHOMOB.

OO6mue 3akoHOMEpHOCTH (mpaBuiia) 3BojronuU. HeobpaTUMOCTh 3BOJIOLUU.

A,I[aHTI/IBHaH paauanus. HepaBHOMepHOCTB TEMIIOB 5BOJIIOIINH

Hayunbple rumoTessl MNpPOMCXOXKICHUS JKU3HM Ha 3emiie. AOHOreHe3 U
naHcnepmus. JloHay4Hble MpeACTaBICHUS O 3apOKICHUH KU3HU (KPEAIIIOHU3M).
I'unoTe3a MOCTOSHHOTO CaMO3apOXKIEHUS JKU3HU U €€ ONPOBEPIKEHUE ONbITAMHU
®. Pemu, JI. Cnammanumanm, JI. Tlactepa. IlpoucxoxneHue >KH3HU H
acTpOOHOJIOTHS.

OCHOBHBIC 3Talbl HEOPraHWYECKOW 3BoJOIMH. [lmaHeTapHas (reojJorumyeckas)
HBOJIIOIUS. XUMHUECKas »dBOJIOLMUSA. AOHOTCHHBI CHHTE3 OpPraHHYECKUX
BemiecTB u3 Heopranuyeckux. Ombir C. Mumnepa u I'. FOpu. O6pazoBanue
nonumepoB U3 MoHoMepoB. KoanepBatHas runore3a A.M. Onapuna, runoresa
nepBuuHoro OynboHa JIk. XongeiiHa, reHetuudeckas runoresa I. Mémnepa.
Pu6o3umer (T. Uek) u rumote3a «vupa PHK» VY. I'mnbepra. @opmupoBanue
MeMOpaH U BO3SHUKHOBEHHE MPOTOKIIETKH.

Uctopust 3emnun u meroabl €€ u3yueHus. VckoraeMble OpraHMYECKHUE OCTaTKU.
I'eoxpononorust u e€ Meronsl. OTHOCUTENbHAS M a0OCONIOTHAsE T€OXPOHOJIOTHSL.
I'eoxpoHonornyueckas 1mKasa: 0HbI, APbl, HEPUOJIbI, FTOXH.

HavanpHble sTansl opranuueckoil spomonuu. IlosBieHne u 3BONIONMS MEPBBIX
KJIETOK. OBoOJOLUS MeTabosn3Ma. BoO3HMKHOBEHHE TMEpPBBIX HKOCHUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOIIIIEHKU KaK aHaJIor MEePBbIX Ha 3emJie COOOIIECTB.
Crpomaronutsl. [IpokapuoThl 1 3yKapHOTHI.

ITpoucxoxaeHue 3ykapuoT (CUMOHOTeHe3). DBOIIOLMOHHOE IPOUCXOXKICHUE
BUpYCOB. [IponcxokIeHne MHOTIOKJIETOYHBIX OpraHu3MoB. Bo3HUKHOBeHHE
OCHOBHBIX T'PYIIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE JTambl HBOJIONUUA BBICIIUX pacTeHuid. OCHOBHBIE apoMop(dO3bI
pactenuid. Bbixox pacrenuil Ha cyumry. IlosBieHue CHOpOBBIX pacTeHUH U
3aBoeBaHne umu cymu. CemeHHble pacTeHus. lIpoucxoxkieHue IBETKOBBIX
pacTeHui.

OcHOBHbBIE 3Tallbl 3BOJIONUM JKUBOTHOrOo Mupa. OcHOBHbIE apoMop(ho3bl
KHUBOTHBIX. Benackas ¢ayna. KemOpuiickuii B3pbIB — MOSIBIIEHUE COBPEMEHHBIX
tunos. [lepBeie XOpnoBbIe )KUBOTHBIE. JKU3HB B BOJE. DBOIIOLUS TO3BOHOYHBIX.
[Tpoucxoxaenne ampubuit u pentunuii. [IpoucxoxaeHNEe MICKOMHUTAOIINX U

ntul. [lpunnun xmodyeBoro apomopdosza. OcBoeHue OECHO3BOHOYHBIMU U




6.5

MMO3BOHOYHBIMH JKUBOTHBIMU CYIIIH.

Pa3BuTHe xu3HM Ha 3eMJie 10 ApaM U NEepHoJaM: apXei, MpoTepo30i, MaIeO30H,
Me30301, KaiHO30H. OOmas XapakTepUCTHKA KIWMaTa M TeOJIOTHYSCKUX
nporieccoB. [losiBieHNE U pacIBET XapaKTEPHBIX OPraHU3MOB. YTIIe00pa3oBaHUE:
€ro YCJIOBHS U BIUSHUE HA Ta30BBIA COCTAB aTMOC]EpHI.

MaccoBble BBIMUpPAHUS — HKOJOTHYECKHE KPU3UCHI mponuioro. IlpuyuHbl u
CJIEJICTBHSI MacCOBBIX BbIMUpaHHi. COBpEMEHHBI SKOJOTUUYECKHH KPHU3HC, €T0

0CO0EHHOCTH

Paspgensl m 3amaum  anTpomnonoruu. Metonel anTtponosiorud. CTaHOBJIEHHUE
MPEACTABJICHUH O MPOUCXO0XKACHUH YeaoBeKka. COBpEMEHHbBIE HAYYHbIE TEOPUH.
CxoncTBO 4yenoBeka C KUBOTHBIMH. CHUCTEMATHUYECKOE IOJOKEHUE YEJIOBEKA.
CBuzerenbcTBa  CXOJACTBA  YEJIOBEKA C  JKUBOTHBIMHU:  CPAaBHUTEIBHO-
MOP(OJIOTHYECKHE, AMOPHOJIOTUYECKHE, (H3HO0IIOTO-OMOXUMHUYECKHE,
noBegeH4Yeckrue. OTanyms 4elloBeKa OT )KUBOTHBIX. [IpsIMOX0xkaeHNE U KOMIUIEKC
CBSI3aHHBIX C HUM IIPU3HAKOB. Pa3BUTHE TOJOBHOIO MO3Ta U BTOPOl CUTHAJIBHOM
CUCTEMBI.

JBuwxkymue cuibl ((pakTopbl) aHTPONOreHe3a: OMOJOrHYecKHe, COLHUaTbHbIC.
CooTHoteHrne ONOIOTHIECKUX U COIUANTBHBIX (DAKTOPOB B aHTPOIIOTCHE3E.
OcCHOBHBbIE CTaIuM AHTPOIOTreHe3a. ABCTPAIONUTEKU — ABYHOTHE MIPEIKH JIIOIEH.
UYenoBek  yMmenblil, MEpBble WU3TOTOBICHUs opyauidl  Tpyaa. Yenosek
NPSAMOXOJIAIIUKA M TIEPBBIA BBIXOA JIOACH 3a mpenensl Adpuku. YemoBek
reiienb0eprckuii — oOLMi MpeoK HeaHJepTaJbCKOrO 4YeJOBeKa U 4YeJoBeKa
pasymHoro. YenoBek HeEaHIEPTaIbCKUWA KaK BHJ JIIOACH XOJIOJHOTO KJIMMATta.
UYenoBek pa3ymMHBIM COBPEMEHHOI'O THIIA, JEHUCOBCKHI YEIOBEK, OCBOEHUE
KOHTHHEHTOB 32 MpeneiaamMu AQppuku.

DOBONIOIUS COBPEMEHHOIO ueloBeKa. EcTecTBeHHbBII 0TOOp B MOMYJISALUAX
yenoBeka. MyTalMoHHBIN Mpouecc U nonuMopdusM. I[lomynsiioHHBIE BOJHBL,
npetid reHoB, Murpanusa U «3OQPeKT oCHOBATENA» B MOMYISIIHIX COBPEMEHHOTO
YeJI0BEKA.

Yenoseueckne pacel. Ilonstme o pace. bonpmme pacel:  eBporeougHas
(eBpasuiickasi), aBCTpaJO-HETpOWIHAs  (PKBATOpUAJIbHAS),  MOHTOJIOUIHAS
(a3uarcko-aMepukaHckas). Bpemss u myTu pacceneHusi yelIoBEeKa IO IJIaHETE.
EnuncTtBo  yenoBeueckux pac. HayuyHas  HecOCTOSTENbHOCTH — pacu3Ma.
[IpucnocoOaeHHOCTh 4YelloBEeKa K Pa3HbIM YCIOBHSM OKpY)XKaroIIed Cpeabl.
Bnusinue reorpaguueckoit cpeasl U Jpeiia TeHOB Ha MOPQOJOTHUI0 U

(I)I/ISI/IOJ'IOFI/IIO YCJIO0BCKAa

OKOCHUCTEMBI U IMpUCymue UM 3aKOHOMCPHOCTHU

7.1

Pazgene! u 3a7a4M SKOJIOTHH. CBSI3b DKOJIOTUH C APYIruMH HayKaMHu.




Metoner skonoruu. lloneBeie HaOMIOAEHHUS. OKCHEPUMEHTHI B JKOJOTHU:
MPUPOJHBIE U JiabopaTopHbIe. MoOJENIUpOBaHHE B DKOJOTUH. MOHUTOPHHT

OKPY KaIOIIEH Cpebl: TIOKATbHBIN, pETHOHAIBHBIN U TJI00AIbHBIN

7.2

DOkonorndyeckue (GakTopsl U 3aKOHOMEpHOCTH uX neiictBus. Knaccudukanms
9KOJIOTUYECKUX  (PAaKTOpoB: albumoTuyeckue, OUOTUYECKHE, aAHTPOIIOTCHHBIE.
OOue 3aKOHOMEPHOCTH JEHCTBMsI 3Kolorndeckux ¢akropos. IIpaBuio
munumyma (K. Hlnpenrens, FO. JIu6ux). TomnepantHOoCcTh. DBpHOMOHTHBIE U
CTEeHOOMOHTHBIE OPTaHU3MBI.

AbGuoTtndeckue ¢daktopel. CBET Kak sKojornyeckuii akrop. JleicTBue pasHbIX
Y4aCTKOB COJIHEYHOIO CIIEKTpa Ha OPraHU3Mbl. OKOJOTHYECKUE TIPYIIIbI
pacTeHMil M JKMBOTHBIX IO OTHOUIEHMIO K cBeTy. CHUrHalbHas pojb CBETa.
DoTonepruoAn3M.

Temnepatypa kak okojorudeckuii ¢akrop. JlelicTBue TemmepaTrypbl Ha
opranusmsl. [IoMKMIOTEpMHBIE U TOMOHOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPraHU3MBI.

Brnaxnocts kak skonormdeckuil ¢akrtop. IIpucnocobnmenus pacreHMid K
noJyiepXaHuto BojHoro Oanmanca. Kiaccudukanust pacTeHU MO OTHOLIEHUIO K
BoJie. [Ipucmocobaenns >KUBOTHBIX K H3MEHEHHIO BOJTHOTO PEKUMA.

Cpenbl oOuTaHUS OpPraHU3MOB: BOJIHAs, HA3€MHO-BO3]YILHAsA, IIOYBEHHAas,
ryOMHHAas  NOJNOYBEHHAs, BHYTPUOpPraHu3MeHHas. DU3UKO-XUMHUYECKHUE
0COOEHHOCTH cpea OOMTaHus OpraHu3MoB. lIpucmocoGiieHHs OpraHu3MoB K
KU3HU B Pa3HBIX Cpeax.

buonoruueckue putmbl. BHennue u BHyTpeHHHE pUTMBbL. CyTOUYHBIE U TOJUYHbIE
putMbl. [IpucrnocoOaeHHOCTh OPraHU3MOB K CE30HHBIM HM3MEHEHUSIM YCIIOBHM
KU3HU.

XKuznennoie Gopmbl opranusmoB. [lonsTue o xusHeHHON ¢opme. JKu3HEHHBIE
(GbopMbI pacTeHMil: AepeBbs, KYCTapHUKH, KYCTapHUUKH, MHOTOJIETHUE TpPaBbl,
oJHoJeTHUE TpaBbl. JKuzHeHHbIE (POPMBI KUBOTHBIX: THIPOOUOHTHI, T€OOUOHTHI,
a3poOHOoHTBI. OCOOEHHOCTH CTPOSHMS U 00pa3a )KU3HH.

buotnueckue ¢akropbl. Buasl OMOTHMYECKHX B3aMMOJCHCTBHUI: KOHKYPEHLHUS,
XHUIIHAYECTBO, cUMMOMO03 U ero ¢opmsel. [lapazutusm, koomepanusi, MyTyaau3M,
KOMMEHCAJIN3M (KBapTUpaAHTCTBO, HaxJeOHHYECTBO). Herpoduueckue
B3auMOJICHcTBUS  (Tommueckue, (opuueckue, ¢dadbpuyeckue). 3HAUCHUE
OMOTHMYECKMX B3aUMOJIEHCTBUN JUIsl CYHIECTBOBAHMS OPIraHHW3MOB B Cpele

oOutanus. [IpuHIIMT KOHKYPEHTHOTO UCKIIOUEHUS

7.3

OKOJIOTHYECKHE XapaKTEPUCTHUKU TTOMYJIAIHUU. HOHYJ'ISIHI/ISI Kak OMOJIOrMYecKast
cuctema. Poiib HEOTHOPOTHOCTH Cpenbl, PU3NMUECKHX OaphepOB U OCOOCHHOCTEH

OuoJIorMu BUJOB B (POPMUPOBAHUM MPOCTPAHCTBEHHOW CTPYKTYPHI HMOITYJISIUH.




OcHOBHbBIE TMOKa3aTeNN MOMYJALMUA: YUCIEHHOCTb, IUIOTHOCTb, BO3pacTHas M
II0JIOBAsl CTPYKTypa, pOKIAEMOCTb, IPUPOCT, TEMII POCTA, CMEPTHOCTb,
MUTpaLUs.

Okosorudeckass CTpykrypa nomyiasiuud. OLleHKa YHCIEHHOCTH IOIMYJISLUH.
JluHaMuKa nonmymisuuyu U €€ peryisalus. bUOTHYeCKui NMOTEeHIUa MOITYJISLUN.
MonenupoBanue AUHaAMMKU — nomymsinuu.  KpuBbele  pocTa  UHMCIEHHOCTH
nonyisiuui. Kpusble BbDKMBaHMs. Perynsiiys 4uCIEHHOCTH HONYJIALMHA: POJb
(GakToOpoB, 3aBUCAIIMX M HE 3aBUCAIIMX OT IUIOTHOCTU. OKOJIOTMYECKHE
cTpareruu BUsoB (I- u K-ctparerun).

[TonsiTne 00 oKojormyeckod Hume Buaa. MecrooOutanue. MHoOromepHas
Mozenb sKkonorndeckod Humm Jk.M. XatumHcoHa. Pa3smepsl 3KOIOrMYeckoin
Huuy. [loTeHnnanbHas U peaqn30BaHHas HULLIH.

Bun xak cucrema mnonynasuuid. Apeansl BUAOB. Buasl M uX KU3HEHHbIE
CTpaTeruu.  3aKOHOMEPHOCTH  MOBEJEHUS W MHUIpalMid  >KUBOTHBIX.

buonornueckue nHBa3zuu JYKCPOAHBIX BUIOB

7.4

CooOmiectBa opranu3MoB. buonenos u ero crpykrypa. CBs3u Mexay
opranu3mMamMu B OuWOIleHO3e. DKocucTeMa Kak OTKpbiTas cucrema (A.J[x.
Tencnu). OyHKIIMOHAIBHBIE OJOKM OPraHU3MOB B JKOCHUCTEME: TMPOMYIEHTHI,
KOHCYMEHTHI, peayleHThl. Tpodudeckue ypoBHH. Tpodudeckue Ienu U CETH.
Abuotnyeckue 65m0ku sKocucteM. [TouBbl M Wbl B 3KocucTeMax. Kpyrosopot
BEILIECTB U [TOTOK YHEPTUU B SKOCUCTEME.

OcHOBHBIE TIOKa3aTeNM IKOCUCTEMBI. buomacca u mpoayKuusi. DKOJIOTHUECKUE
MMUPaAMUJIBI YHCesl, OMOMACCHI  SHEPTHH.

HanpaBneHHble 3aKkOHOMEpHBIE CMEHBI COOOIIECTB — cyKieccud. [lepBuuHbie u
BTOPUYHBIE CYKIIECCMM W WX MPUYUHBL. AHTPONOIE€HHbIE BO3ACHCTBHUS Ha
cykueccun. KinnmakcHoe cooOuiectBo. bruopaznoobpasue 1 monHoTa KpyroBopora
BEIIECTB — OCHOBA YCTOMYHUBOCTH COOOIIIECTB.

[IpuponHble 3KOCUCTEMBI. AHTPONOTE€HHBIE HKOCHUCTEMBI. ATPOIKOCUCTEMA.
ArpoueHos. Paznnunst Mex1y aHTpONIOT€HHBIMU U TPUPOAHBIMH 3KOCHCTEMaMH.
Ypboskocucrembl. OCHOBHbIE KOMIIOHEHTHI ypOoakocucTeM. ['opozackas diopa u
(dayna. CuHaHTponmM3anus ropoAckoi ¢daynsl. bronornueckoe U X03sIiICTBEHHOE
3HAUEHUE arpodKOCHCTEM M YpOOIKOCHUCTEM. 3aKOHOMEPHOCTH (OPMHUPOBAHUS
OCHOBHBIX B3alMOJIEWCTBHI OPraHM3MOB B SKOCUCTEMAX.

[Tepenoc sHEepruM M BEUIECTB MEXKIAY CMEXKHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh
OpraHWU3MOB, TIOMYJSIIUA W OKOCHCTEM B YCIOBHSIX €CTECTBEHHBIX W

AHTPOINIOT€HHBIX BO3JECHCTBUN

7.5

buochepa — oOmemnanerapHas o6Oomouka 3emiid, TA€ CYIIECTBYeT WU

cyliecTBoBasna XHu3Hb. YueHue B.M. Bepnaackoro o Ouocdepe. Obnactu




6uocdeps! u e€ coctas. JKuBoe BerecTBo 6Mochepbl 1 ero GyHKIUH.
3aKOHOMEPHOCTH CYyIIeCTBOBaHUS Ouocdeprl. OcobeHHOCTH Omochepbl Kak
rnobanbHOM  9KkocucTeMbl.  J[MHamMu4eckoe — paBHOBecue B Omocdepe.
KpyroBopoTsl BemecTB u Ouoreoxumudeckue LUKIBI (yriaepona, as3ora).
PurmuunOCTS siBNCHMIT B Onocdepe.

3oHanpHOCTH Ouochepsl. [TonsTHe 0 Guome. OCHOBHBIE OMOMBI CYIIH: TYHIPA,
XBOMHBIE Jieca, CMEIIAHHbIE M IIMPOKOJIHMCTBEHHBIC Jieca, CTENH, CaBaHHHBI,
IYCTHIHHM, TPONHMYECKHE Jieca, BBICOKOTOphbs. KimMmar, pacTUTENbHBIA U
KUBOTHBIA MUp OMOMOB CYIIIH.

CtpykTypa U (YHKIMS KHBBIX CHCTEM, OIICHKAa MX PECYpCHOrO MOTCHIMaia U

onocdepHbIX QyHKIUN

7.6

DKOJIOTHYECKUE KPU3KCH U WX MpUYUHBL. BoznelicTBue uenoBeka Ha Ouocdepy.
3arpsi3HeHUe BO3AYLIHOM cpenbl. OXpaHa Bo3ayxa. 3arpsi3HEHUE BOJHOM Cpelbl.
Oxpana BoAHBIX pecypcoB. Pa3pymienne mouBsl. OXpaHa MOYBEHHBIX PECYpPCOB.
N3menenue knumara.

AHTpPONIOT€HHOE BO3JCHCTBUE HA PACTUTENbHBIA M KUBOTHBIA Mup. OxpaHa
PaCTUTENTBHOTO U KUBOTHOrO Mupa. OCHOBHBIE MPHUHIMIIBI OXPAHBI MPUPOJIBI.
Kpacubie kauru. Ocobo oxpansiembie npupoansie tepputopun (OOIIT).
Boranuueckue casibl ¥ 300JI0TUYECKHUE TAPKH.

OcHOBHbIE TPHUHIMIIBI YCTOMYMBOIO pA3BUTHUS YEJIOBEUYECTBA U MPHUPOJBI.
PanmonansHoe  mpUpOIOMOIB30BAaHUE W COXpaHEHHE  OHMOJIOTHYECKOTO

pazHooOpa3zus 3emin
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