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MOSACHUTEJBHASA 3AIINCKA

[Iporpamma mo yueOHOMY mpeamery "buonorus" (mamee - Owomnorus) 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 TIOJIOKEHUH (eepanbHOi paboueil 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 MPEAMETOB JOJDKEH OBITh OpPHUEHTHPOBAaH Ha
MPUOPUTETHOE PEIICHHE O00pPa30BaTEIbHBIX, BOCHUTATEIBHBIX M Pa3BUBAIOIIMX
3a/1a4, CBSI3aHHBIX C TpodopuUeHTAIMEd OO0ydYarolUXCsi U CTUMYJIHPOBaAHUEM
UHTEpeca K KOHKPETHOM O0JIaCTH HAay4YHOI'O 3HAaHHUsS, CBA3AHHOTO C OHMOJIOTHEM,
MEJIULIMHOM, KOJIOTUEHN, TICUXOJIOTUEN, CIIOPTOM HIIM BOCHHBIM JIEJIOM.

[Iporpamma no ydebnomy mpeamety "buonorus" naér npeacraBieHUE O
eI M 3aJadax HM3ydeHus ydyeOHoro mpenmera «buonorus» Ha yriayOnéHHOM
YpOBHE, onpeaeiisieT o0si3aTesibHOe (MHBAPUAHTHOE) IPEAMETHOE COJIepKaHUE, €T0
CTPYKTYpUpPOBAaHHME [0 pas3fenaM M TeMaM, paclpeleleHue Mo Kiaccawm,
PEKOMEHJIyeT TMOCIE0BATEIbHOCTh HM3YyYEHUS YYEOHOro marepuaia ¢ y4EToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH Y4eOHOro Tpollecca,
BO3pPACTHBIX OCOOEHHOCTEe oOywaromuxcsi. B mporpamme mno Ouosoruu
peanu3oBaH MPUHIUIT TPEEMCTBEHHOCTH C M3y4YCHUEM OHOJIOTMM Ha YPOBHE
OCHOBHOTO  o0miero oOpa3oBaHusi, Oyaromaps 4YeMy IPOCMATpPUBACTCS
HAMpaBJICHHOCTh HA  TMOCJEAYIONIee pa3BUTHE  OHOJOTUYECKUX  3HAHUMH,
OpPUEHTUPOBAHHBIX Ha (OPMHUPOBAHHE ECTECTBEHHO-HAYUYHOTO MHUPOBO33PEHUS,
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 peamusanuu  TpedoBanuit 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 npeamer «buonorus» Ha ypoBHE cpeaHero o0mero oopasoBaHUs
3aBepiiaeT OMOJIOTMYECKOEe O00pa3oBaHME B IIKOJE MW OpPUEHTHUPOBAH Ha



pacimiMpeHre U yriayOsjeHue 3HaHMM OOYyYaroIIMXCs O KMBOM MPUPOJE, OCHOBAX
MOJIEKYJISIPHOM M KJIETOYHOW OHOJIOTHMH, IMOPHOJIOTUH W OHOJIOTUU Pa3BUTHS,
TE€HETUKH, CEIEKINN, OMOTEXHOJIOIMH, SBOTIOLUOHHOIO YUYEHUS U SKOJIOTUH.

N3yuyenue yudeOHoro mpeamera «buonorus» Ha YIrIIyOJIEHHOM YpOBHE
OPUEHTHUPOBAHO Ha MOATOTOBKY OOYYaIOIIUXCSA K IMOCIEAYIOIIEMY IOJIYyYEHUIO
Ouosiorn4eckoro  oOpa3oBaHUsT B  By3aX M OpraHM3alUsX  CpPEIHEro
npodeccuonansHoro oopa3zoBanusi. OCHOBY €ro COAEPKaHUS COCTaBIISIET CUCTEMA
OMOJOTUYECKUX  3HAHUM, TOJIYYEHHBIX TPU HU3YYEHUH  OOYyYaIOIIUMHUCS
COOTBETCTBYIOIIUX CHCTEMAaTHYECKUX Pa3/ejoB OMOJIOTMM HA YPOBHE OCHOBHOTO
obmiero o6pazoBanusi, B 10—11 kiaccax 3TH 3HAHUS TOJY4arOT pa3BuUTHE. Tak,
pacmiMpeHbl U yriayOneHbl OHMOJIOTUYECKHE 3HAHUSA O PACTCHMSIX, XHUBOTHBIX,
rpubax, OakTepusx, OpraHU3ME YEJIOBEKa, OOIIMUX 3aKOHOMEPHOCTSAX JKU3HH,
JIOTIOJIHUTEIBHO BKIIFOUEHBI OMOJIOTUYECKUE CBEICHUS TPUKIIATHOTO U TOMCKOBOTO
XapakTepa, KOTOpble MOKHO HCIOJb30BaTh KaK OPUEHTUPBI IJI MOCIEAYIOLIEro
BbIOOpa mnpodeccuu. Bo3MmokHa Takxke HMHTErpanus OMOJIOTMYECKUX 3HAHUHA C
COOTBETCTBYIOIIMMHU 3HAHUAMHU, IMOJYYCHHBIMH OOYUYAIOUUMUCS TpPU H3yYCHUH
(bU3UKH, XUMHUH, Teorpadui 1 MaTEMaTUKH.

CrpykTypa mporpammbl 1o ydyeOHOMY mnpenMery "buomorusa" oTpaxkaer
CUCTEMHO-YPOBHEBBIH U 3BOJIOLUOHHBIM MOAXOABI K HU3YYEHHIO OHOJIOTHUH.
CornacHO UM, MU3y4arOTCsl CBOKMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE JIJISl AKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpTraHU3ALMH, BOJIOLMH OPraHMYEeCKOro Mrupa Ha 3emiie,
COXpaHEHHUs1 OMOJOrMYeCKOro pasHooOpaszus maHeTsl. 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 uenoBexka. B 11 kimacce wu3ywaroTcs 3BOJIOLHMOHHOE
y4eHHE, OCHOBBI KOJIOTHH U yUYeHHue 0 Ouocdepe.

VYuebnsiii npeamer «buonorus» mpuszBaH  00eClEUUTh  OCBOCHUE
00yJaroIUMHUCS OMOIOTUYECKUX TEOPUH M 3aKOHOB, M, MPUHITUIIOB U TPABUJ,
JIEkKAIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHON KAPTUHBI MUPA, 3HAHUU O
CTPOEHUH, MHOT000pa3MM M OCOOCHHOCTSX KJIETKH, OpraHu3Ma, MOy,
OMOLIEHO3a, SKOCUCTEMBI, O BBIIAIOIINXCS HAYYHBIX JOCTH)KEHHUSAX, COBPEMEHHBIX
UCCIIEIOBAaHUSIX B OMOJIOTUH, IPUKJIATHBIX aCleKTaXx OMOJOrMYecKuX 3HaHUM. J{is
pa3BUTHS U TOAJEpKaHUS HHTepeca OOydaromuxcs K OHOJIOTMM Hapsiay 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
YU€HBIX B PElICHUE BAXKHEUIINX OMOJOTMUYECKUX U SKOJOTHYECKUX MTPOOIIEM.



Lenb n3yuenus yueOHnoro npenmera «buonorus» Ha yriyOaEéHHOM yYpOBHE —
OBIAZICHUE  OOYyYalOUIMMHCS  3HAaHUSAMHU O  CTPYKTYpHO-(PYHKIIMOHATHHOMN
OpraHM3allMd >KUBBIX CHCTEM PAa3HOTO paHra M MNPUOOpPETeHHE YMEHHM
UCIIOJIb30BaTh 3TH 3HaHUS B (JOPMUPOBAHMU HMHTEpECa K ONpeAesIEHHON 00sacTu
npo(eCCUOHATIBHON JESITENIbHOCTH, CBSI3aHHOW C OuoJjiorueil, wim K BbIOOpPY
y4eOHOT0 3aBEICHUS I MIPOOJIKEHHSI OMOJIOTHYECKOTO 00pa30BaHusI.

JoctikeHne 1enu Mu3ydeHus ydyeOHoro mnpeamera «buosorus» Ha
yIi1yOlEHHOM YPOBHE 00€CTIEUMBACTCS PELICHUEM CIIEYIOIIMX 3aa4:

OCBOEHHUE O0YYAIOIIMMHUCA CUCTEMBI OMOJIOTMYECKUX 3HAHUM: 00 OCHOBHBIX
OMOJIOTMUECKUX TEOPUSX, KOHLUENIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
npaBuiax, COCTABISIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KAPTUHY MHUPA; O
CTPOEHWUH, MHOTO0Opa3uu MW OCOOCHHOCTSX OWOJOTHYECKUX CHCTEM (KJICTKa,
OpraHu3M, MONyJsus, BUA, OMOreoneHo3, ouocgepa); 0 BbIIAIOLUUXCS OTKPBITUIX
Y COBPEMEHHBIX MCCIIE0BAaHUAX B OMOJIOTUY;

O3HAKOMJIEHUE OOy4YaloIMXCd C METOJAMH IIO3HAHMS JKUBOW MPHUPOIBL:
UCCJIEIOBATEIbCKUMU  METOJaMU  OMOJIOTUYECKHX HayK (MOJEKYJISIpHOW U
KJIETOYHOM OHMOJIOTUH, SMOPHOJIOTMM W OHOJOTUM pPa3BUTHUS, TE€HETUKH U
CEeJICKIIMM, OWOTEXHOJOTMUM U CHUHTETHYECKOW OHOJIOTHH, MAaJEOHTOJIOTHUH,
HKOJIOTUM);  METOJlaMU  CaMOCTOSITEIBHOTO  IPOBEAEHUS  OMOJOTHYECKHX
UCCIEeNOBaHUM B JabopaTtopum M B mpupoje (HaOmoJaeHue, H3MEpEHUe,
HKCIIEPUMEHT, MOJIETMPOBAHUE);

OBJIaZIcHUE OOYyYaOIUMUCS YMEHHUSIMHU: CaMOCTOSATEIbHO  HAXOJUTH,
aHaAJIM3UPOBATh M HCIIOJIb30BATh OMOJIOIMUYECKYI0 HH(QOPMAIMIO; I0JIb30BAThCS
OMOJIOTUYECKON TEPMUHOJIOTHEH M CUMBOJIMKOM; YCTAHaBIIUBATh 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  OKPYXKAIOIIWX  JIIOJICH; OOOCHOBBIBAaTH W COOMIOJATH  MEPBI
npoPHIaKTUKKA MH(QEKIIMOHHBIX 3a00J€BaHUl, MPaBUIa MOBEACHUS B MPUPOJE U
oOecrieyeHus: 6€30MacCHOCTH COOCTBEHHOW >KM3HENEATEIbHOCTH B YPE3BBIYANHBIX
CUTyallUsIX ~MPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBpEMEHHbIE HAyYHbIE OTKPBITUS B 00J1aCTH OMOJIOTHH;

pa3BuTHE y 00y4YarOIMXCsl UHTEIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEM
B IMpoIleCCEé 3HAKOMCTBA C BBIJAIOMIMMHUCS OTKPBITUSAMH M COBPEMEHHBIMU
UCCJIEIOBAHUSIMU B OHMOJIOTMM, PEIIAEMBIMU €10 MPOOJIeMaMH, METOJ0JIOruei
OMOJIOTMYECKOTO UCCJIEI0BAHMS, IIPOBEICHHUS AKCIIEPUMEHTAIIBHBIX
UCCJIEIOBaHMM, pelieHus] OMOJIOTUYECKUX 3a/1ay, MOJACIUPOBAaHUS OMOIOTHUECKUX
00BEKTOB U MPOIIECCOB;



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

npuoOpeTeHrne  OOy4YaloIIMMHUCS  KOMIIETEHTHOCTH B pallMOHAJIBLHOM
MIPUPOOIIOIL30BaHNN (COOJIO/ICHNE TIPAaBWJI TOBEICHUS B TPHUPOJIE, OXPAHBI
BUJIOB, SKOCUCTEM, OMoc(heprl), COXpaHEHUU COOCTBEHHOTO 3/10POBbSI U 3/I0POBBS
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 KU3HU;

CO3/IaHME€  YCJIOBHM  JUIsi  OCO3HAaHHOTO  BbIOOpa  OOydaromUMUCS
WHIUBU Ty aJIbHON o0OpazoBarenbHON TPaeKTOPUH, CHOCOOCTBYIOLIEH
HOCIEAYIOUEMY NPOPECCHOHATBHOMY CaMOOIPEECICHNUI0, B COOTBETCTBUH C
WHIUBUTyAIbHBIMUA HHTEPECAMH U IIOTPEOHOCTSAMHU PETHOHA.

OO0111ee YMCI0 YacoB, OTBEICHHBIX Ha U3y4YeHHE OUOJIOTUMU Ha YrIyOJIeHHOM
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 opraHu3anMoHHBIX (HOPM, METOJOB U CPEJICTB OOyUYECHHS OHOJIOTHH
OCYIIECTBISIETCS ¢ y4ETOM CHEHM(PHUKU €ro COoAEpKaHWsS W HAMpaBICHHOCTH Ha
NpOAODKeHHEe OWOJIOTMYECKOTO O00pa3oBaHUs B OpraHU3alUsIX CpPETHETO
PO eCCUOHANIBEHOTO U BBICIIETO 00pa30BaHUs.

O0s13aTeNBbHBIM YCIIOBUEM MPU 00YUEHUU OMOJIOTUU HA YTIIYyOJIEHHOM YPOBHE
SBJIIETCSI TIPOBENICHUE JTA0OPATOPHBIX M TpaKTU4YeCKuX padoT. Takxke yuactue
OOyYaroIMXCcs B BBIMTOJTHCHUH TMPOSKTHBIX M YYEOHO-HCCIIEIOBATEIHLCKUX PaldoT,
TEeMaTHKa KOTOPBIX OMPEIACIASTCS ydYUTEJIeM Ha OCHOBE HWMCIOIIHUXCS
MaTepHaTbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBUIA.

COAEPKAHUE OBYUYEHUA
10 KITACC

CopnepkaHue MpOrpaMMbl, BBIIEIECHHOE KYPCUBOM, HE BXOJUT B MPOBEPKY
rocyJaapcTBeHHoi utorooi arrecraiuu (I'MA).

Tema 1. BuoJsiorns Kak HaykKa

CoBpeMeHHas OMOJIOTHS — KOMIUIEKCHasi Hayka. KpaTkas uctopusi pa3BUTHS
Ovonoruu.  buonormyeckue  HAyKM M HM3yYaeMble MMHU  NPOOJIEMBI.
@dyHIaMeHTalbHble, TPUKIAJAHbIE M TIOUCKOBBIE HAay4YHbIE HCCJIECIOBAHUS B
Ouonoruu.



3Hadenne O6uonoruv B (POPMUPOBAHUN COBPEMEHHOW €CTECTBEHHO-HAYYHOU
kaptuHbl Mmupa. IIpodeccun, cBszanHbie ¢ Ouosnoruedd. 3HaueHHWE OWOJOTHUU B
MPAKTUYECKOM JEATEIIBHOCTA YEJIOBEKA: MEJUIIMHE, 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, /. 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
CHUCTEM: €IMHCTBO XHMMHYECKOTO COCTaBa, JAUCKPETHOCTb M II€JIOCTHOCTb,
CIOXXHOCTb M YIOPAJIOYECHHOCTb CTPYKTYpPhI, OTKPBITOCTh, CaMOOpPraHU3aIlus,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTh, K3MEHYMBOCTD, POCT U Pa3BUTHE.

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

N3yueHne XKUBBIX cuUcTeM. Metoasl Ouosiorndeckoi Hayku. HaOmronenue,
M3MEpPEHME, SKCIIEPUMEHT, CUCTEMAaTu3allys, MeTaaHaiaus. [loHaTue o 3aBUCUMOM U
He3aBUCUMOW TmiepeMeHHOM. IlnanupoBanue »skcnepuMenTa. IlocTaHoBka u
npoBepka rumnore3. HyneBas rumores3a. [lonarue BHIOOpKH M €€ TOCTOBEPHOCTD.
Pa3bpoc B Ouonornueckux JaHHbIX. OIll€HKa JAOCTOBEPHOCTH MOJIYYEHHBIX
pe3yabTatoB. [IpUuYMHBI HUCKaOXKEHUS PE3yNbTaTOB JKcrnepumeHTa. lloHsiTHe
CTaTUCTHUYSCKOI'O TeCTa.

JemoHcTpanuu

Tabnuupl u cxeMbl: «OCHOBHBIE TIpU3HAKU >KU3HW», «buonornyeckue
cucrteMmbl», «CBOWCTBAa JKWUBOW MaTepun», «YPOBHH OpraHU3alMy KUBOU
npupoae», «CTpOeHUE KUBOTHOM KIETKW», «TKaHW KUBOTHBIX», «CHUCTEMBI
OpraHoOB YEJIOBEUYECKOIo opraHu3Mayn, «bumoreornenos», «buochepa», «MeTomabl
V3y4EHUs )KUBOU MPUPOJIBDY.

O6opynoBanue:  yjabopaTopHoe  oOOpydOBaHME  JJISI  TPOBEACHUS
HaOJII0/ICHUM, U3MEPEHH, DKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp3oBaHWE Pa3IUYHBIX METOJAOB MpH
W3YUYEHHUH KUBBIX CUCTEM.

Tema 3. buosorus Kierku



Knetka — cTpyKTypHO-QyHKIMOHANbHAasg eIuWHUIA kuBoro. HMcropus
oTkpbITus Kietku. Paboter P. I'yka, A. Jleenryka. Knerounas reopus (T. LlIBann,
M. Ilneiinen, P. BupxoB). OCHOBHbBIE NOJIO)KEHUS] COBPEMEHHOM KIIETOYHON
TEOPUH.

MeTonbpl  MOJIEKYJSIpHOM M KJIETOYHOM  OWOJIOTMM:  MHUKPOCKOIIHS,
xpomatorpadus, 3mekTpodope3, METOJ MEUEHBIX aToMOB, AU(QEepeHIInaTLHOE
neHTpudyrupoBaHue, KyJIbTHBUPOBAHUE KIETOK. M3yuenue ¢hurcuposanmvix
K1emok. DIEKTpOHHAas MUKpockonus. Kougoranvnas muxpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JdeMoHCcTpaMu

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

Tabnunp!l 1 cxembl: «CBETOBOMI MUKPOCKOID, «DNEKTPOHHBIA MHKPOCKOID»,
«HMcTtopus pasBUTHS METOAOB MUKPOCKOIIMM.

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

IIpakTnueckass padora «/I3yueHue METOJOB KJIETOYHOM OuOJIOTUM
(xpomarorpadusi, saextpodopes, auddepeHuaIbHOe EeHTPUGYTUPOBAHUE,
[ILIP)».

Tema 4. XumMnueckasi OpraHu3anus KJICTKU

XUMHUYECKHM COCTaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMHUKPOIIJIEMEHTHI.
Bona m e€ ponp Kak pacTBOPUTEINs, pearcHTa, ydyacTHEe B CTPYKTYpUPOBAaHUU
KJIETKU, TEIUIOperyasiuuu. MuHepaabHble BEIIEeCTBa KIETKH, MX OMOJIorhYyecKas
poJib. Posib KATHOHOB M AaHHOHOB B KJIETKE.

Oprannueckne BeHIECTBAa KJIETKU. buonorundeckue mnoaumepnl. benku.
AMUWHOKUCIIOTHBIN cocTaB 0enkoB. CTpyKTypbl OelkoBoi Mosiekyibl. [lepBuunas
CTpyKTypa Oeika, TMenTuaHas CBS3b. BTopuuHas, TpeTu4Hasi, YeTBEPTHUUHAS
cTpykTypbl. Jlenatypamus. CoiictBa OenkoB. Kiaccudukammss  OGenkoB.
buonornyeckue QpyHkuun 0enkoB. IIpuonsi.

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

Jlunuapet. ['uapodunsHo-THAPOPOOHBIE cBOMCTBA. Kitaccudukarius mumumos.
Tpurnuuepunabl, QocPoaunuasl, BOCKH, cTepouibl. buosornueckue QyHKIUU
aunuoB. OO01IMe CBOMCTBAa OMOIOTHYECKUX MEMOpaH — TeKy4eCTh, CIIOCOOHOCTh K
CaM03aMbIKaHHUIO, ITOTYITPOHUIIAEMOCTb.

Hyxneunoseie kucnotsl. JJHK m PHK. CrpoeHne HYKJIEHMHOBBIX KHCIOT.
Hyxneorunpl. [lpunnmn kommiementapuoctu. IlpaBuino Yapradda. Crpykrypa



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 TEPEHOCUUKH, X (PYHKIIUU B
Kietke. [Jlpyeue wuyxneozuompugocgpamovr (HT®P). CexenupoBanue JIHK.
Memoowvl cenomuxu, mpancKpunmomuKu, npomeoMuKu.

CtpykTypHas OuoJIOTHS: OMOXUMUYECKHE U OMO(HU3NYECKUE HCCIICTOBAHMS
cocTaBa U MPOCTPAHCTBEHHOM CTPYKTYphl OMOMONEKyl. MoodenuposaHue
CMpPYKmMypsl U QYHKYUi OUOMONEKYI U UX Komniekcos. KomnvromepHuiti ousaun u
Opeanuyeckull cuHmes OUOMOJIEKYN U UX HENPUPOOHBIX AHANO208.

JleMoHCTpanumn

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

Huarpammel:  «PacnpeneneHue XUMHUYECKUX OBJEMEHTOB B HEXKHBOM
npupojie», «PacnpeneneHne XuMUIECKUX JIEMEHTOB B )KUBOUW MPUPOEY.

Tabmuel u cxembl: «lleproguueckass TabMWIa XUMUYECKUX DJIEMEHTOBY,
«Ctpoenne MOJIeKybl BOJbD», «BemecTBa B cocraBe opranu3moBy», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€JIKOBOM MOJIEKYJb», «CTpoeHHE MOJIEKYI
yrieBooBy, «CTpoeHre MoJeKyn JHUnuaoB», «HyKIEeMHOBBIE KHUCIOTBI»,
«Ctpoenue Monekyasl ATOy.

OO0opynoBaHKE: XUMUYECKAs TOCYAa U 000PYI0BaHNUE.

JlabopaTtopnasi pa6ora «O6Hapyx eHUE OEIKOB C MMOMOIIBIO KAYECTBEHHBIX
peakuuii.

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

Tema 5. Crpoenue u GyHKUNH KJIETKH

Tumnbel KIETOK: 3yKapuoTHYecKas U mpokapuoruyeckas. CTpyKTypHO-
GbyHKIIMOHATBHBIE 00pa30BaHUS KIETKH.

CrtpoeHue npokapuoTuueckoil kieTku. KiierouHas cTeHka OakTepuil U apXxei.
Oco0OeHHOCTH CTpPOEHHSI TeTepoTpO(HON U aBTOTPOPHON MNPOKAPUOTHUECKUX
KJIETOK. MecCTOo U poJib POKapHOT B OMOLIEHO3aX.

Crpoenue u (GyHKIIMOHUPOBAHUE AYKapHUOTUYECKOU KJIETKHU.
[Mnazmatuueckass wmemOpana (mazmanemma).  CTpykTypa TMIa3MaTHueCKOn
MeMOpaHbl. TpaHCHOpPT BEIIECTB uepe3 IIa3MaTUYECKyH0 MeMOpaHy: MacCUBHBIN
(muddy3us, obmeru€éHnas auddys3us), aKTUBHBIA (MIEPBUYHBIA W BTOPUYHBIN
akTUBHBIA TpaHcmopT). [lomymponurnaemocts wmemOpanbl. Pabota HaTpuii-
KaJIMEBOT'O0 HAcoca. JHJIOIMTO3: MUHOIMTO3, (parormrTos3. Dx3o1uTo3. Knetounas
crenka. CTpykTypa v QyHKIMH KIETOYHOW CTEHKU PACTEHH, TPUOOB.



Huromna3zma. [{urozons. [utockener. JIBuxkenne nuromiazMbl. OpraHou bl
kineTkd. OpHomMeMOpaHHBIE OpPraHOWIbl KIETKU: JHAOIUIa3MaTHYecKas CeTh
(OIIC), ammapat I'ompmku, TU30COMBI, UX CTpoeHHE M (YHKIUHU. B3anMocBs3b
OJIHOMEMOpPAHHBIX OPraHouAoB KieTKH. CTpoeHHe TpaHyISIPHOTO PETUKYJIyMma.
Mexanusm nanpaenenus 6enxoe ¢ IIIC. Cunte3 pacTBOpUMBIX OenkoB. CuHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuii  (arpaHyssipHbIA)  3HAOIUIA3MATHYECKUI
petuxkynyMm. CekperopHas QyHkius ammapata [onbmku. Moodugurkayus denxos @
annapame [ onvoxcu. Copmuposka 6enxkos 6 annapame [ onv0xcu. Tpancmopt
BEIIIECTB B KJIeTKe. Bakyonu pactutenbHbIX KieTok. Kietounslii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpPraHOMJIbI  KJIETKM:  MHUTOXOHJPHUH,  IUTACTHUJIBI.
IIpoucxoorcoenue mumoxonopuu u niacmud. Cumouozenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenne u (QyHKIIMA MHUTOXOHIpUN u tuiactui. [lepBuunkbie,
BTOPUYHBIE U  CIIOXKHBIE  IUIACTUABl  (OTOCHUHTE3UPYIOUIUX  IYKApPHUOT.
X0pomIacTsl, XpOMOIUIACTHI, JIEHKOIIIACThI BBICIINX PACTEHUM.

HememOpanubie opranouasl kieTku CTpoeHue U (PyHKUUHM HEMEMOpaHHBIX
OpraHOUJI0B KJIETKH. Pubocomsl. IIpomesxcymounvie Gunamenmeo.
MukpodunameHTel. Axkmunogvle Muxkpoguramenmol. MBIIIEUHbIE  KIIETKU.
AKmuHo8ble KOMNOHEeHmMbl HeMbluleyHblx Kiemok. MukpoTpyoouku. Kierounbrit
ueHTp. CrTpoeHHe U JBUKEHHE JKITYTUKOB M pecHUYeK. MuKporpyOouku
uuToruiasmel. LleHTpuons. benku, accoyuuposanmvie ¢ MUKpopuiameHmamu u
muxpompybdboukamu. MomopHvie 6enxku.

Anpo. OGonouka siipa, XpOMAaTUH, KapHoILIa3Ma, SAPBIILIKH, UX CTPOCHHUE U
¢byHkun. SnepHeiii O0enkoBbli MaTpukc. IIpocTpaHCTBEHHOE pPacHOIOKEHHE
XpoMocoM B uHTep(ha3sHOM siape. Iyxpomamun u cemepoxpomamut. benku
XpoMaTUHA — THUCTOHBL. /J[uHamuka s0epHOU 00010uKu 6 mumose. AHoepHulil
MPaucnopm.

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

JleMoHCTpauumn

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

Tabmuupl U cxembl: «CTpoeHUE SyKapuOTHUECKOW KieTkn», «CTpoeHue
KUBOTHOM  KJIEeTKMW», «CTpoeHue  pacTUTENbHOM  KIeTkw», «CTpoeHune
MUTOXOHAPHUW, «Aapo», «CTpoeHUE NPOKAPUOTUIECKON KIIETKNY.

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

JlabopaTtopnass pabora «l3ydyeHue CTpPOEHHUSI 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 BelIeCTB M NPeBpPallleHUE JHEPIUH B KJIETKe

ACCUMUIISIIIASL ¥ TUCCUMMIISALIAS — JIBE CTOPOHBI MeTabonu3ma. Tumnsl oOMeHa
BCIIECTB: aBTOTPO(MHBIA W TeTepOTPOQHBIA. YUacThe KHUCIOPOJa B OOMEHHBIX
mpolieccax. OJHepreruueckoe obOecrnieueHre KieTku: mnpeBpamnieHue ATD B
oOMeHHbIX Tpoueccax. DepMEHTATUBHBIN XapakTep peakuud KJIETOYHOTO
Merabonu3ma. DepMeHThl, UX CTPOCHHE, CBOWCTBA W MEXAHU3M JCHCTBUSL.
Kodepmentsl. OTnnuusi pepMEeHTOB OT HEOPraHWYECKUX KaTaau3aTopoB. bemku-
aAKTUBATOPHI M OCNKU-UHTHOUTOPHI. 3aBUCHUMOCTH CKOPOCTH (DEpMEHTATUBHBIX
peakiuil OT pa3INYHbIX PAKTOPOB.

[lepBUuYHBIA CHUHTE3 OPraHUYECKUX BEHIECTB B KIeTKe. DOTOCUHTES.
AHOKcuceHHbIll U OKCcuceHHbll omocunme3 y obaxkmeputi. Ceemocodouparoujue
nuUSMeHmovl U NUCMEHMbl peakyuoHHo2o yeumpa. Ponp XJIOpOImIacToB B mpouecce
dorocunTeza. CetoBast u TeMHOBas Gaszbl. Pomoodvixanue, Cs., Cs. u CAM-munuvl
gdomocunmesa. IlponyktuBHOCTh (hoTOCHHTE3a. BiusHue pa3nuyuHbX (HakTOpOB
Ha CKOpOCTh (poToCcHHTE3a. 3HaUeHHE (POTOCUHTE3A.

XEeMOCHUHTE3. PasnooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPUUUPYIOIIHE OaKTepuH, KeIe300aKTepuu, CEepoOAKTEPHUH, BOJOPOIHBIC
OaxkTepuu. 3HaYEHHE XEMOCHUHTE3A.

AHa’poOHbIe opranu3Mbl. Bujsl Opoxenus. IIpoaykTel OpokeHHS U HUX
UCIIOJIb30BAaHUE YEJIIOBEKOM. AHA’pOOHbIE MUKPOOPTaHU3MbI KaK OOBEKTHI
OMOTEXHOJOTUM U BO30OYAUTEIN OOJIE3HEH.

AspoOHbIe OpTraHU3MBI. Oransl JDHEPreTUYECKOIO oOMeHa.
[ToaroroBHUTENBHBIN 3TaM. [ THKOIN3 — OECKUCIOPOIHOE PACIICIICHHUE TIIFOKO3HI.

buonornueckoe OKUCIEHUE, WA KIETOYHOE JIbIXaHUE. POJIb MUTOXOHIAPUN B
npoleccax onosgornyeckoro okucienus. Luknnueckue peakuun. OKUCIUTEIbHOE
dbochopunupoBanue. Ouepeus memopaHHo2o epaduenma npomonos. Cunmes
ATD: paboma npomonnou ATD-cunmaszwl. IlpeuMmyniecTBa a’poOHOTO IMYTHU
oOMeHa BeIIecTB nepes] aHadPOOHBIM. DPHEKTUBHOCTh SHEPTETUUECKOTO OOMEHa.

JlemoHcTpanuu

[Toptpersr: k. Ilpuctou, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Ourensrapar, [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.

JlaGopaTopnas pabora «U3ydeHue (¢EepMEHTATUBHOTO pacCIlEIICHUS
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. HacseacrBeHnasi uHGoOpMaIus U peaju3anusa eé B KJIeTKe

Peakunn mMarpuyHoro cuHres3a. [IpuHUIKN KOMIUIEMEHTAPHOCTH B PEAKLIHSIX
MaTpUYHOTO CUHTe3a. Peanuzanus HacneacTBeHHOW MHpopManuu. ['eHeTnyeckuit
KOJ, €ro cBoucrBa. TpaHckpunuusa — wmarpuunbeli cuHte3 PHK. IlpuHnmmnsr
TPAHCKPUMIMU: KOMIUIEMEHTAPHOCTh, AHTUIAPAIIIEIBHOCTh, 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. XKaxo0, XK. Mano). Monrexynapuvie mexanusmovl 3KCnpeccu 2eHo8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsuus 0OMEHHBIX
IIPOIIECCOB B KieTke. KiieTounslil romeocTas.

Bupycel — HekiieTouHbie (OpMbI )KU3HU U 00JIMTraTHbIe apa3uThl. CTpoeHue
MPOCTBHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaroB. JKusHeHHbll YUK
JIHK-cooeporcawux eupycos, PHK-cooepocawux eupycos, obakmepuogazos.
Obpamuas mpanckpunyus, peeepmasd, UHmezpasda.

Bupycurie 3a0oeBanus 4enoBeka, KUBOTHBIX, pactenuit. CIIN]/], COVID-
19, conmanbHbie ¥ MEAUIIMHCKHE TTPOOITIEMBI.

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

JleMoHCTpauumn

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

Tabmuiel 1 cxembl: «brocuaTe3 Oenkay, «I eHeTHYeCKHi Koy, «Bupych»,
«bakrepuodarm.

IIpakTuyeckasi padora «Co3gaHrue MOACIN BUPYCA».

Tema 8. ) Ku3HeHHBbIH UKJI KJIETKH

Knerounslii 1uki, ero mepuoabl W peryisiusa. Hurtepdaza u  MuUTO3.
Oco0OeHHOCTH TIPOIIecCOB, MpoTeKarmmx B uHTepdase. [loaroroBka KieTku K



nenenuto.  I[Ipecuntetmyecknii  (MOCTMUTOTUYECKUIN),  CHUHTETUYECKHH U
MOCTCUHTETHYECKUH (MPEMUTOTHIECKUH ) TEpUO bl HTEPGa3HI.

Martpuunbin cunres JIHK — perumkanwmsa. [Ipunnuner pervmkanuu JIHK:
KOMIUIEMEHTAPHOCTh,  IMMOJIYKOHCEPBATUBHBIM  CHUHTE3, AHTUIAPAJUIEIBHOCTD.
Mexannsm permmkanuu JIHK. Xpomocombl. CtpoeHue xpomocoM. Tenomepsl u
TejaoMepa3a. XPOMOCOMHBIH HAOOp KJICTKM — KapuoTwil. JIUTUIOWIHBIA U
TarionHbI  HaOopbl XpoMocoM. ['omonoruuynsie Xpomocombl. [lomoBeie
XPOMOCOMBI.

Henenne xmerkm — wmuto3. Craguy MHTO3a M MPOUCXOMAIIME B HHUX
nporeccel. Tunbel Muto3a. KapuoknHe3 u muToknHe3. buosiormueckoe 3HaueHUE
MHTO3a.

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

Knerounoe sapo, XpoMocombl, (DyHKIIMOHAIbHAs TeHOMHKA. Mexanusmuol
npoaughepayuu, ougppepenyuposku, cmapenus u eubdenu kiemokx. «Lugposas
KlemKkay» — buoungopmamuyeckue mooeniu GyHKYUOHUPOBAHUSL KIIeMKU.

JleMoHCTpauumn

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

OOopynoBaHue: CBETOBOM MUKPOCKOI, MUKpoIpenaparbl: «MuUTo3 B KIETKax
KOpELIKA JIyKa».

JlabopaTopnass  pabdora  «/3ydyeHMe  XpoOMOCOM  Ha  TOTOBBIX
MHUKPOIIPETapaTaxy.

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

Tema 9. Crpoenue u GyHKUMH OPraHU3MOB

buosornueckoe pa3zHooOpasue OpPraHU3MOB. OnHOKIIETOYHBIE,
KOJIOHHAJIbHBIEC, MHOTOKJIETOUHBIE OPTaHU3MBI.

OCOOEHHOCTM ~ CTPOEHHUS U KU3HENEATEIbHOCTH  OJIHOKJIETOYHBIX
opraHu3MoB. bakrepuu, apxeu, OJHOKIETOYHbIE TIPHUObI, OJHOKJIETOYHBIE
BOJOPOCIH, APyrue NpoTUCThL. KoJIOHNanbHbIE OPTAHU3MBI.

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,
GyHKIMNA U PacTiONIOKEHHS TKAHEH B OpraHax pacTeHUH.

TKaHU KUBOTHBIX U YEJIOBEKA. THIIBI KUBOTHBIX TKAHEU: 3MUTEIHAIbHAS,
COCIMHUTEbHAS, MbIIeYHasi, HepBHasg. OCOOCHHOCTH CTpOEHUsS, (PYHKIUH W
pACHoJIOKEHUSI TKAHEW B OpraHax *KMBOTHBIX U YEJIOBEKA.



Opranbl. BerertaTuBHble M T€HEpAaTHBHbIE OpraHbl pacteHuil. OpraHel H
CHUCTEMBI OPTaHOB JKMBOTHBIX U yenoBeKa. DyHKIIMKM OPTaHOB U CUCTEM OPIaHOB.

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

JIBrokeHue  OpraHm3MoB.  JIBHKEHHME  OJHOKJIECTOYHBIX  OPraHU3MOB:
aMEO0OUTHOE, KTYTHUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PACTEHHI:
TPOIIU3MBI M HACTUMHU. JIBHJKEHME MHOIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MbllieuHas cucreMa. Pediiekc. CkeneTHbie MBI U UX paboTa.

IIutanne opranuzmoB. IlormomieHue BOABI, YIJIEKMCIOIO Ta3a W
MHHEPAJIBHBIX BEIIECTB pacTeHUsAMH. lIuTaHue XKMBOTHBIX. BHyTpHumosiocTHOE U
BHYTPHMKJIETOYHOE MHILEeBapeHre. [IuTaHue NO3BOHOYHBIX >KMBOTHBIX. OTHENbI
[UIIEBAPUTENILHOIO TpakTa. IlumeBapurenbHble kenesbl. IlumeBapurenbHas
CHUCTEMA YEeJIOBEKa.

Jpixanue opranu3mMoB. Jlpixanue pacteHui. Jlpixanue >xuBOTHBIX. {udy3us
ra3oB 4epe3 MOBEPXHOCTh KIETKU. KoxkHOoe npixanue. [[prxarenbHas HOBEPXHOCTD.
’KabepHoe u nérouHoe apixaHue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCJIO)KHEHHE CTPOEHMUS JIETKUX II03BOHOYHBIX JKUBOTHBIX.
JlpixaTenpHass cucrema 4esioBeka. MeXaHu3M BEHTWISIUUU JETKUX y ITUL U
MIIeKonuTaromux. Perymsuus apixanus. JprxareabHble 00bEMBI.

TpaHCIIOPT BEIIECTB y OPraHU3MOB. TpPaHCIIOPTHBIE CUCTEMBI PACTECHHM.
TpancnmopT BemecTB y KHUBOTHBIX. KpoBeHOCHas cucteMa U €€ Oprassl
KpoBeHoCcHass cucTeMa TIO3BOHOYHBIX JKMBOTHBIX M 4yesoBeka. Cepaue,
KPOBEHOCHBIE cOCylIbl M KpoBb. Kpyru KpoBooOpallieHus. DBOJIOLUOHHbIE
YCIIOKHEHUSI CTPOEHUS] KPOBEHOCHOM CUCTEMBI MO3BOHOYHBIX JKUBOTHBIX. Pabora
cepla v €€ peryJisiuus.

Brinenenne y opranu3mMoB. Beinenenue y pacteHuil. Beimenienue y
*KUBOTHBIX. CoKpaTuTenbHble Bakyonu. Opradbl BblaesieHus. DPuinbTpanus,
CeKpelusi 1 00paTHOE BCACHIBAHME KaK MEXaHU3Mbl PabOThl OPTaHOB BBIJEICHUS.
CBs3b MOJIOCTH TeJa ¢ KPOBEHOCHOW W BBIACIUTENIBHON cUCTEMaMU. BbleneHue y
MO3BOHOYHBIX JKUBOTHBIX M ueioBeka. [Touku. CTpoeHne n (pyHKIHMOHUPOBAHUE
HeppoHa. OOpa3zoBaHNe MOYH Y UEIOBEKa.

3ammTa y OpraHU3MOB. 3allldTa y OJHOKJIETOYHBIX OpraHu3mMoB. CHOpsI
OakTepuil M UUCTHI MNPOCTEHINMX. 3alUTa Yy MHOTOKJIETOYHBIX pacTEHUM.
Kyrukyna. CpeacTsa macCUBHOM M XUMUYECKOW 3a1AThl. ODUTOHIUIBI.

3amMra y MHOTOKJIETOYHBIX KUBOTHBIX. [IOKpOBBI M HMX NIPOW3BOJHBIE.
3amuTa opranu3ma ot OonesHeidl. MimMmyHHas cuctema udenoBeka. KneTounslit u
TYMOPQJIbHBIH MUMMYHHUTET. Bpokn€HHbIE U npuoOpeTéHHbIN crenuduaeckuit
UMMYHHUTET. Teopusi KJIoHaIbHO-celeKTuBHOTO uMMyHuTeta (I1. Dpmux, ®. M.



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

Pazgpaxxumocte U perymsiqus y  OprauusmoB. Pazmpaxumocts y
OHOKJIETOYHBIX OpraHu3MoB. Takcuchel. PazgpaxuMocTe W peryinsiuus y
pactenuil. PocToBbie BEHeCcTBa U NX 3HAUEHUE.

HepBHast cucrema u pedrexTopHas peryssiius y >XKUBOTHBIX. HepBHas
cUcTeMa U €€ OTHENbl. DBOJIOUUOHHOE YCIOKHEHUE CTPOCHUS HEPBHOM CHUCTEMBI
y SKUBOTHBIX. OTIeNbl TOJOBHOTO MO3ra MO3BOHOYHBIX KMBOTHBIX. Pediekc u
pednexkropHas ayra. besycioBHbIe U yCIOBHbBIE PE(IICKCHI.

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

JlemoHcTpanuu

[Toptper: U. I1. I1aBnos.

Tabnmuupl u cxembl: «OIHOKJIETOUYHBIE BOJOPOCIH», «MHOTOKIETOYHBIC
Bojopocim», «bakrepumn», «lIpocrenmme», «Opranbl HIBETKOBBIX PAacTEHUN,
«CucTteMbl  OpPraHoB IIO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKkoMbIx», «TkaHu pacreHuit», «KopHeBble cuctembl», «CTpoeHue CTEOs»,
«CTpoeHne JNUCTOBOM IUIACTUHKW», «TKaHW XKUBOTHBIX», «CKEIET 4eIOBEKay,
«IImmeBapurensHas cucrema», «KpoBeHocHas cucrema», «JlpixarenbHas
cucrema», «HepBHas  cucrema», «Koxka», «MsbleyHas  cHCTEMay,
«BplenuTenbHas CHCTEMa», «OHIOKPUHHAs cHucTeMay, «CTpOEHHE MBILIBDY,
«Ammynuter»,  «KuiieyHonosioctHeie», «CxeMa  TUTaHUA  PACTEHUI,
«KpOoBEHOCHBIE CHCTEMBI ITO3BOHOYHBIX JKUBOTHBIX», «CTpPOEHHE TUAPHDY,
«Ctpoenne mnnaHapun», «BHyTpeHHee CTpoeHue H0XAeBOoro uepss», «HepBHas
cucrema pbiO», «HepBHas cucrema garymkum», «HepBHas — cucrema
npecMblkaromuxcs»,  «HepBHas — cucrema  nruny,  «HepBHas — cucrema
MIeKonuTarmux», «HepBHas cuctema yenoBeka», «Peduexcy.

OOopynoBaHue: CBETOBOM MHUKPOCKON, MHKpPOIpEenaparbl OJIHOKIETOYHBIX
OpraHW3MOB, MUKPOIIPENAPATl TKAHEM, PAKOBUHBI MOJUIIOCKOB, KOJUIJIEKIIUU
HACEKOMBIX, UIJIOKOXKHX, *KUBBIE IK3EMIUISIPbl KOMHATHBIX pacTeHHi, repbapuu
pacTeHM pa3HbBIX OTHAEJIOB, BIAXHBIC MpENaparbl KUBOTHBIX, CKEJETHI
MO3BOHOYHBIX, KOJUIEKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET YEJIOBEKa,
o0opyaoBaHUE AJI1 JEMOHCTPALIMH MOYBEHHOTO U BO3YIIHOTO MUTAaHUSI PACTEHUH,
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 paCTCHUIN».



JlaGopaTopHasi padora «/3yueHne TKaHel >KUBOTHBIX».

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

Tema 10. PazmHoKeHUe ¥ pa3BUTHE OPTraHU3MOB

@dopMbI pa3MHOKEHHS OpPraHu3MOB: Oecrosoe (BKJIOYas BEreTaTMBHOE) U
nosioBoe. Buael  0ecronoro  pa3MHOMXKEHHUs: MOYKOBAHHME,  CIOPYJISIUSA,
dbparmeHTanys, KIOHUPOBAHHE.

[TonoBoe pa3zmHoxkenue. [lonoBbie KieTkW, Wiau rametbl. Meiio3. Craauu
Meiio3a. [ToBenenne xpomocoMm B Meio3e. Kpoccunrosep. bruonornyeckuii CMbICI
Melio3a W TIOJOBOro Iporecca. Meilo3 M €ro MecTo B JKU3HEHHOM IMKIIE
OpTaHU3MOB.

[IpenzaponeieBoe passurue. ['amerorenes y suBOTHBIX. [10510BBIE KEne3bl.
OOpa3oBaHue U pa3BUTHUE MOJOBBIX KiIETOK. CriepmaToreHnes u oorenes. CTpoeHue
IIOJIOBBIX KJIETOK.

OmionoTBOpeHHE U 3MOPHOHAIBHOE PA3BUTHE JKUBOTHBIX. (CHocoObl
OIUTIOIOTBOPEHMS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

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 Jsrymku). JpoGnenme. Tumbl  1poOGneHus.
Jlemepmunuposannoe u HedepmuHuposannoe Opobaenue. bnacmyna, munvl
onacmyn. OCOOEHHOCTH JPOOJICHUS MIIECKOMUTAIOUIUX. 3apOJABIIICBBIC JUCTKU
(racTpynsauus). 3aKiagKka OpraHoB U TKaHEN U3 3apOJIbIIIEBbIX JUCTKOB. B3auMHuoe
BJIMSHUE 4YacTel pa3BHUBAIONIETOCS 3apojbliia (3MOpHOHANbHAS HHIYKIIHS).
3aknaaka IUTaHAa CTPOEHMS JKMBOTHOIO Kak pPe3yJIbTaT  HEpapXUUYECKHUX
B3aMMOJICUCTBUII TE€HOB. BiusHue Ha 5MOpHMOHANBHOE pa3BUTHE Pa3TUUYHBIX
(haKTOPOB OKPYXkAIOIIECH CPE/Ibl.

Poct u pasButne xuBOTHBIX. I[locTamOpuoHnanspHbIE mepuoja. [lpsmoe u
HenpsiMoe pas3BuThe. PaszButue ¢ meramMopo3oM y OECHO3BOHOYHBIX U
MO3BOHOYHBIX JKMUBOTHBIX. BHOJOrMYeckoe 3HAYEHHUE MPSAMOrO0 M HENPSIMOro
pa3BUTHS, UX PACOPOCTPAHEHHE B mpupoje. ThUmbl pocTta KUBOTHBIX. DaKTOPHI
PEryJsIUU POCTA JKUBOTHBIX U YesioBeKka. CTaguu MocTaIMOPUOHATIBHOTO Pa3BUTHS
y JKMUBOTHBIX U yenoBeka. [lepnoibl oHTOreHe3a yenoseka. CTapeHue U CMepTh Kak
OMOJIOTMYECKUE MPOIIECCHI.

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[BOfHOE OIJIOIOTBOPEHHE Y IIBETKOBBIX pacTeHuil. OOpa3oBaHue U
pa3BUTHE CEMEHH.

MexaHu3MBbl peTyJILU OHTOT€HE3a Y PACTEHUI U )KUBOTHBIX.



JleMoHCTpanun

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

Tabmuubr u cxeMmbl: «BereraruBHoe pasMHOkeHHE», «Tumbl Oecmosoro
pa3sMHOXKEHUD», «Pa3MHOXKEHUE XJIAMUIOMOHAb», «Pa3MHOMXEHHE SBIIICHBI»,
«Pa3zmHOXeHue runpe», «Meio3», «Xpomocomsel», «I'amerorenes», «CTtpoeHue
AUIEKIIETKH U crepmaTo3ouia», «OCHOBHBIE CTaJAuM OHTOreHeszay, «llpsmoe u
HenpsiMoe pa3BuTue», «Pa3zButme wmaiickoro xyka», «Pa3Butue capanumy,
«Pa3BuTne nArymkmn», «JIBOMHOE OIUIONOTBOPEHHE Y LIBETKOBBIX pPACTEHUI,
«CTpoeHue ceMsiH OJTHOJOJIbHBIX U JBYIOJIbHBIX pACTCHUIN», «KU3HEHHBIN LUK
MOPCKOW  KamycTb», <« JKU3HEHHBIM 1UKI MXa», <« KU3HEHHBIM  IUKII
ManopOTHUKAY, « KU3HEHHBIN LIUKJI COCHBD.

OOopynioBaHHE: CBETOBOM MHUKPOCKON, MHUKpONpPENaparbl SHLEKIETOK H
CIIEpMaTO30U10B, MOJENb «L MK pa3BUTHS JIATYILLIKID.

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

IIpakTnueckass padora «BbIABIECHME NPU3HAKOB CXOJCTBA 3aPOIBIIIEH
MO3BOHOYHBIX >KUBOTHBIX).

JlabopaTtopnasi padora «CTpoeHHE OpraHoB Pa3MHOKEHHUS BBICIINX
pacTeHUn».

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

Hcropust cTaHOBICHUS W pa3BUTHS TEHETUKWM Kak Hayku. PaGoter T
Mennens, 1I'. ne @pusa, T. Moprana. Poib 0oT€ueCTBEHHBIX YYEHBIX B Pa3BUTUU
reHetuku. Paboter H. K. KonsrioBa, H. 1. BaBunoa, A. H. benosepckoro, I'. /1.
Kapnieuenko, FO. A. ®ununuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHBIE TEHETUYECKHUE TOHATHS U CUMBOJIBI. [ OMOJIOTMYHBIE XPOMOCOMBI,
aJUIeJIbHbIE TE€HbI, AJIbTEPHATUBHBIC MPU3HAKUA, JOMUHAHTHBIA U PEUECCUBHBIN
MPU3HAK, TOMO3UT0Ta, TETEPO3UTOTA, YUCTAS JIMHUSI, THOPHUIBI, TEHOTHII, (DEHOTHII.
OCHOBHBIE ~ METOJABl  TCHETHKU:  THOPUIOIOTUYECKUHM,  IIUTOJIOTUYECKUH,
MOJIEKYJISIPHO-T€HETUUECKH.

JleMoHCTpauumn

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

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

JlaGopaTopnasi pabGora «/[po3oduima kKak OOBEKT TI€HETHYCCKHUX
VCCIIEIOBAHUI.

Tema 12. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH



Mounorubpunnoe ckpemmBanue. IlepBbiii 3akoH MeHgenss — 3aKoH
ennHoo0pa3us THOPUIOB nepBoro nokojenus. [IpaBuno nomuHupoBanus. Bropoii
3aKOH MeHaens — 3aKOH pAaclIeIuIeHUs NPU3HAKOB. lluTonormyeckue OCHOBBI
MOHOTHOPHUIHOTO CKpelBanus. [ unoresa 4ucToTh ramer.

AHanm3upyoniee ckpemmBanue. [[poMeKyTOUHbIA XapaKkTep HacleJOBaHHUS.
Pacuieruienre npu3HaKoB MPU HETIOJIHOM JOMUHUPOBAHUH.

Jurubpuanoe ckpemnuBanue. Tpetuii 3akoH MeHzens — 3aKOH He3aBUCUMOTO
HacJeloOBaHMUs ~ Tpu3HakoB.  [luTomornueckue  OCHOBBI  JTUTHOPUIHOTO
CKpEILBaHUS.

CuermienHoe HacienoBanue npusHakoB. Pabotel T. Moprana. CuernsieHHoe
HACJICJOBAHUE T'€HOB, HAPYIICHHWE CLEIUICHUS MEXAY I'€HaMH. XPOMOCOMHAas
TEOPUS HACIECACTBEHHOCTH.

['enernka nosa. XpoMOCOMHBIN MEXaHU3M OINpEEIeHUs 10J1a. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOramMeTHbIi M reTeporaMeTHbl 1oji. ['eHernuyeckas
CTPYKTypa IOJIOBBIX XpoMocoM. HacnenoBanue mpu3HaKkoB, CHETUIEHHBIX C ITOJIOM.

['enoTun kak uenoctHas cucrema. [neoTponust — MHOKECTBEHHOE JECUCTBUE
reHa. MHOXECTBEHHBIM aJuieim3M. B3amMojelcTBre HeEalJIeabHBIX TI'€HOB.
KommemeHntapHocTh. Onuctas. [lonmmmepus.

['eHeTHYECKUIT KOHTPOJIb PAa3BUTHUS PACTCHUM, JKUBOTHBIX M YEJIOBEKa, a
TaKKe (PU3NOJIOTMYECKUX MPOLECCOB, MOBEACHHS M KOTHUTHUBHBIX (DYHKIIHM.
['eHeTrueckre MEXaHU3Mbl CHMOMOT€HE3a, MEXAHU3MbI B3aUMOJICUCTBHS «XO351H
— Mapa3uT» U «XO35IMH — MHUKpOOMOM». ['eHeTnuyeckue acmeKkTbl KOHTPOJS U
U3MEHEHUS HACJIeJICTBEHHON HH(POPMAIIUU B MOKOJIEHUSIX KJIETOK U OPraHU3MOB.

JemoHcTpanuu

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

Tabmuubl u cxemsl: «llepBbiilf 1 BTOpOoil 3akoHbl Menaens», «Tpetuii 3akoH
Mengens», «AHanusupymollee CKpemuBaHuey, «HemomHoe noMUHUpPOBaHHEY,
«CrenyieHHOEe Hacle0BaHUWE MPHU3HAKOB y Apo3odumib», «['eHeTuka monay,
«Kapuotun uenoBeka», «Kapuotun apozoduiby, «Kapuotun nOTHLBDY,
«MHOXECTBEHHBIN aJljIeu3M», «B3auMoaeicTBie reHOBY.

OOopynoBanue: MoOAENb I JEMOHCTpAalMU 3aKOHOB €IMHOO0pa3us
ruOpUI0B MEPBOrO IMOKOJICHUWS W PACIUCIUICHHUsS MPU3HAKOB, MOJEIb JJIs
JIEMOHCTpAllUM 3aKOHA HE3aBUCHMOIO HACIEIOBAaHMS IIPU3HAKOB, MOJEIb JUIA
JEMOHCTPAllUM CLEIUICHHOTO HACJIEIOBAHUS NPHU3HAKOB, CBETOBOM MHUKPOCKOTI,
MUKponpenapar: «Jpo3zoduinay.

IIpakTuueckass padora «l3ydyenwe pe3yabTaTOB MOHOTHOPHIHOTO
CKpENIMBaHUA Y TPO30(DHUITBD».

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



Tema 13. 3aK0HOMEPHOCTH U3MEHYHUBOCTH

B3aumopeiictBue reHoTMna u cpeAbl npu  GopMHpoBaHUHM (HEHOTHIIA.
N3MeHunBOCTh MpU3HAKOB. KauyecTBEHHbIE M KOJIMYECTBEHHBIE NMpPHU3HAKU. BHbl
M3MEHYMBOCTH: HEHACJIEACTBEHHAS U HACJIEACTBEHHAS.

MonudukanuonHas u3MeHUYMBOCTh. Ponb cpeasl B (popmupoBaHUM
Moau(UKaIMOHHOW M3MeHYnBOCcTH. 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 M3MEHYMBOCTH. Mei03 W TOJIOBOM MPOIECC — OCHOBA
KOMOMHATUBHON N3MEHYMBOCTH. POJTb KOMOMHATUBHOM U3MEHUNBOCTH B CO3/IaHUU
TeHETUYECKOr0 pa3HoO0pa3us B Mpeiesiax OJHOrO BUIA.

MyTanyMoHHasT W3MEHYMBOCTb. BHIBI MyTalMil: TE€HHbIE, XPOMOCOMHBIE,
reHoMHble. CHIOHTaHHbIE W  HMHAYUUMPOBaHHbIE MyTauuu. SlaepHble H
HUTOIUIa3MaTuYeckue Myrtanuu. CoMaTudyeckue U MojioBble MyTaluu. lIpudnHbI
BO3HMKHOBEHHUsI MyTaluil. MyTareHsl W HMX BIUSHHE Ha OpPraHU3MBI.
3aKOHOMEPHOCTH MYTAlMOHHOI'O IIpolecca. 3aKOH TI'OMOJOTMYECKHUX pPSIOB B
HacienctBeHHoM m3MenunBoctd (H.W. BaBunon). BHesnepHas M3MEHYUBOCTH U
HACJIEACTBEHHOCT.

Onucenemuxa U OSNUSEHOMUKA, pONb ONUSEHEeMUYECKUXx Qakmopos 8
HAC1e008aHUU U USMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOB Y OP2AHUIMOB.

JlemoHcTpanuu

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

Tabmuubl u  cxembl: «Buasl wu3meHunBocTH», «MoaudukanuoHHas
W3MEHUHMBOCTEY, «KoMmOuHaTnBHAS W3MEHUHMBOCTLY, «Meiiosy,
«OmnonoTBopeHuey, «I 'eHeTrndecKkre 3a00IeBaHUs YeIoBeKay, « Buasl MyTammii.

ObopynoBaHue: *KUBblE U TepOApHbIE HK3EMIUISIPbl KOMHATHBIX PAaCTEHUH,
pucyHku (poTtorpadum) )KMUBOTHBIX C Pa3IMYHBIMU BUAAMH U3MEHYUBOCTH.

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

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

Tema 14. I'eneTuka 4yesi0BeKka

Kapuotun dvenoBeka. MexayHapoaHas mporpamMma HCCIE€IOBaHUS T€HOMa
yenoBeka.  MeTonpl  M3y4eHUsT [EHETMKH  YEeJOBEKa: TIeHEaJOTMYECKHM,
OJIM3HEIIOBBIH, LIMTOTCHETUYECKUIA, MOIYJISALIMOHHO-CTATUCTUYECKU,
MOJIEKYISIPHO-TEHETUUECKHM. CoBpemeHnHOE ONpENICIICHHE Tr€HOTHUIA!



MMOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIUPOBAHUE, B TOM YHCIJIE C IOMOIIBIO
[TI[P-ananu3a. HacrnencTtBenHbie 3a001eBaHus YeIOBEKa. | €HHbIE U XPOMOCOMHBIE
OoJsie3HU dYenoBeka. boyie3HW ¢ HACNENCTBEHHOM MPEeapacloyioKEHHOCTHIO.
3HaYeHUEe MEAUIMHCKON T€HETUKHU B MPEIOTBPAILICHUHN U JICYEHUH T€HETUYECKUX
3a0oyieBaHUN 4YenoBeka. MeauKo-TeHeTUYeCKoe KOHCYJbTUupoBaHue. CTBOJIOBBIC
KJIETKU. [IoHSATHE «T€HETHYECKOTO Tpy3a». ITUUECKUE acCHEKThl UCCIEIOBAHUN B
00J1aCTH peTaKTHPOBAHUS TEHOMA M CTBOJIOBBIX KIICTOK.

['enetnueckre (akTOpbl TOBBIIMIEHHONW YYBCTBUTEJIBHOCTH YeEJIOBEKA K
bu3MYecKOMy U XMMHUUYECKOMY 3arpsi3HEHUIO OKpY’Karolie cpeabl. ['eHeTnyeckas
MPEAPACTIOJIOKEHHOCTD YEIOBEKA K MAaTOJIOTHSM.

JleMoHCTpanumn

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

IIpakTnueckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHOWY.

Tema 15. Cenekuusi OpranusMoB

JloMecTukanust W CceleKuus. 3apOoKJACHUE CEJNEKIMU W JIOMECTUKAIIHH.
VYuenne H. W. BasunoBa o IleHTpax mNpoUCXOXIEHUS W MHOrooOpas3us
KYJIbTYPHBIX pacTeHuil. Ponp ceneknuy B CO3JaHUM COPTOB PACTEHUM U IIOPOJ
#*uBOTHBIX. CopT, MOpoAa, IMTaMM. 3aKOH TOMOJIOTUYECKHX PSJIOB B
HacleacTBeHHOW wu3menHumBoctTH H. . BaBuioBa, ero 3HaueHue I
CEJIEKIIMOHHOU pabOThI.

Metonbl cenekiMoHHOM paboThl. McKycCTBEHHBIH OTOOp: MAacCOBBIA H
WHJMBUAYaJIbHbIN. Oranbl  KOMOWHAMOHHOM  cenekuuu.  McmbiTanue
npousBoauTENed MO MNOTOMCTBY. OTOOp MO TEHOTHIY C TOMOIIBIO OIIEHKH
(dbeHoTuna NOTOMCTBA U OTOOP MO TE€HOTHUITY ¢ moMoulbsio aHanu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ — CEJIEKIMOHHOW  padoThI.
PanuanvOHHBIN U XUMUYECKAW MYTAareHe3 Kak UCTOYHUK MyTalMUN Yy KyJIbTYPHBIX
dbopm opranusmoB. Vcmonb30BaHHE TEHOMHOTO PEIAKTHPOBAHUSA U METOOB
pekomOuHanTHBIX JJHK 111 mosydeHus ucxoqHoro Marepuana Jjisi CEIeKIHUH.

[Tomyuyenue MMOJIUTIJIOUIOB. BuyTtpuBnaosas ruOpuaAN3aLIns.
bnu3kopoACTBEHHOE  CKpeluBaHWe, WiM  WHOpuauHr.  HepojacTBeHHoe
CKpelIMBaHue, Wiu ayTOopuauHr. ['erepo3uc u ero mpuuuHbl. Vcmonb3oBaHue
rereposuca B cenekiuu. Otmanénnas rubpuausanus. [Ipeogonenue Oecruiomus
MEXBHUIOBBIX THOPUAOB. JIOCTHXKEHHS CEJIEKIIMU PACTEHUN U )KUBOTHBIX. «3eéHas
Dpesonoyusy.

CoxpaHeHre U U3y4YEHUE N'eHETHUYECKUX PECYPCOB KYJBTYPHBIX PACTEHUU U
UX JUKUX PpOAWYEH IS CO3MaHUS  HOBBIX COPTOB W THOPUIOB
CEJIbCKOXO3SIMCTBEHHBIX  KYJIbTYp. M3yuenue, coxpamnenue u ynpaeieHue
2eHeMUYeCKUMU Pecypcamu CenibCKOXO3AUCMBEHHBIX U NPOMbBICTIOBbIX HCUBOMHBIX



8 Yensax YAVUUEHUs CYUecmeyiomux U co30anusi Ho8blX NOpoo, TUHUL U KPOCCOS8, 8
MOM 4Yucie ¢ NpPUMEHEeHUEeM COBPEMEHHbIX MemOo008 HAYUHbIX UCCIe008AHUl,
nepeodosvlx uoell U nepcneKmueHbIX MexHOI02UlI.

JdeMoHCcTpau

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

Tabmuib! u cxembl: «L{eHTpBI IPOUCXOKICHUS U MHOTO00Pa3us KyJIbTypPHBIX
pacTteHui», «3aKOH TOMOJIOTHYECKHUX PSAOB B HACIEACTBEHHON W3MEHUYMBOCTI,
«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 pacTeHU».

Ikekypeusi «OCHOBHbIE METOIBI U JIOCTHIKEHHMSI CEJIEKIUMU PAaCTeHUl U
KUBOTHBIX (Ha CEIICKIIMOHHYIO CTaHILIHNIO, IJIEMEHHYIO bepmy,
COPTOUCHBITATENbHBIM YYacCTOK, B TEIUIMYHOE XO3AKWCTBO, B JIAOOpPATOPHUIO
arpOyYHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

Tema 16. BuorexHo0rus U CHHTETHYECKAs OMOJIOTUS

OOBEKTHI, HCHOJB3yEeMble B OHOTEXHOJIOTHM, — KJIETOYHBIE U TKAHEBBIC
KYJBTYPBHI, MHKPOOPTAHU3MBI, 170.4 XapaKTEPUCTHKA. TpaguuronHas
OMOTEXHOJIOTHS:  XJIEOOMEUYEeHHe, IMOIYyYEHUE KHCIOMOJIOYHBIX IPOJIYKTOB,
BUHOJIenHe. Mukpoouonornueckuii cuHte3. OOBEKTH MHUKPOOHOJOTUYECKHUX
tTexHoJsoruii. [Ipon3BoACTBO O€nKa, aAMUHOKUCIOT U BATAMUHOB.

Co3nanue TEXHOJIOTM M MHCTPYMEHTOB LEJICHANPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHUSI TEHOMOB C LIEJIBIO MOJYYEHHSI OPTaHU3MOB U UX KOMIIOHEHTOB,
coJiep KallliX HE BCTPEUAOIIMECs B MPUPOI€ OMOCUHTETHUECKHUE MY TH.

Knerounas uHxkeHepus. MeToapl KyJIbTypbl KJIETOK U TKaHEW PAaCTCHUH U
*uBOTHBIX. KpuoOanku. Comarnyeckas THOpUAM3AUS W  COMATUYECKUN
sMOpuorene3. lcnonb3oBaHue ramioujoB B CeleKUMH pacTteHuil. [lonyuenue
MOHOKIOHANbHBIX anmumein. Hcnonv3zosanue MOHOKIOHATbHBIX U NOJUKIOHAIbHBIX
anmumen 6 MmeouyuHe. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKOHCTpyKIus
AVNLEKIETOK U KJIOHUPOBAHUE >KUBOTHBIX. METOJI TpaHCIUIaHTALUU SIAEP KIIETOK.
Texnonozuu 0300p06IeHUS, KYIbMUGUPOBAHUS U  MUKDOKIOHAILHO20
DA3MHONCEHUSL CEIbCKOXO3AUCMBEHHBIX KYIbMYP.

XpOMOCOMHasi W TeHHasg HHXeHepus. VICKyCCTBEHHBIM CHHTE3 TI'€Ha W
koHCTpyupoBanue pekomOouHantHeiXx JIHK. Cozdanue mpanceennvix opeanuzmos.
JlocTrokeHUssT W MEPCHEKTUBBI  XPOMOCOMHOM W TE€HHOM  HMH)KEHEPHUH.
DKOJIOTUYECKHE U ATUIECKUE TPOOTIEMbI T€HHON MH)XKCHEPUHU.



Menununckue 6uorexHonoruu. [loctrenomuas nudposas menununa. [11[P-
JTMAarHOCTHKA. MeTa0oJOMHBIN aHaiu3, TEHOIEHTPUYECKUN aHaIu3 MpoTeoMa
YyeJaoBeKa JUIsl OLEHKM COCTOSIHHSA €ro 340poBbs. [CHoJb30BaHHME CTBOJIOBBIX
kinetok. TaprerHas Tepanust paka. 3D-OnomnxeHepuss g pa3pabOTKU
(yHIaMEHTAJIbHBIX OCHOB MEIMIIMHCKMX TEXHOJOTHH, CO3/aHUsl KOMILJIEKCHBIX
TKaHEeW COYETAaHHEM TEXHOJOTUH TPEXMEPHOTO OMONMPHUHTHHTA U cKaddoIauHra
JUISL PELIEHUS 3a/1a4 IEPCOHAIN3UPOBAHHON MEIULIUHBI.

Co3naHne BEKTOPHBIX BAaKLMH C LEJIbI0 00ecredeHuss KOMOMHHUPOBAHHOM
3amuThl OT Bo3Oynutenedr OPBU, ycTaHOBiIEHHE MOJIEKYJISIPHBIX MEXaHU3MOB
¢ynkuonnpoBanus PHK-coneprkammx BUPYCOB, BBI3BIBAIOIIUX OCO0O ONAacHbIE
3a00J1eBaHUS YEJIOBEKA U JKUBOTHBIX.

JleMoHCTpanun

Tabnunp! 1 cxemsl: «Vcnoap3oBaHNE MUKPOOPTaHU3MOB B MPOMBIIIJIEHHOM
IIPOU3BOACTBEY, «KieTouHass nHKeHepUs», «I €HHass HHXKEHEPUSD.

JlaGopaTopHuasi padora «/3yueHrne 00bEKTOB OMOTEXHOIOTUM.

IpakTnueckas padora «llosyyeHrne MOJOYHOKHUCIBIX ITPOLYKTOBY.

IKCKypcusi «bHOTEXHONOTMSA — BaXHEWIAas IPOU3BOJIWUTENIbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTMUECKOE IIPOU3BOACTBO).

11 KVIACC

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

OomonnoHHas Teopus Y. [apBuna. IIpeanochUIKM BO3HUKHOBEHUS
napBuHusMa. JKu3Hp 1 HaydHas aedarenbHocTh Y. JlapBuHa.

JIBrKy1me cuitel 9BoJonnu BUIOB 110 Y. J[apBuHy (BbICOKasi ”YHTEHCUBHOCTh
pPa3MHOXEHUST OpraHU3MOB, HAcCJEICTBEHHass HM3MEHYMBOCTh, Oopbba 3a
CYILLECTBOBAHHE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmnenue cunTeTnuecko Teopun dBomonuu (CTI). HeltpanbHas
Teopusi 3Boitonuu. CoBpeMEeHHas JBOJIOIMOHHAS  Ouosiorus. 3Ha4YeHHe
HBOJIIOIIMOHHON T€OpUH B POPMUPOBAHUHU €CTECTBEHHO-HAYYHON KapTUHBI MUPA.

JleMoHCTpauumn

[Toptpetsr: Apuctorens, K. JInanen, XK. b. Jlamapk, 3. K. Cenr-Unep, XK.
Kiosbe, Y. Hapsun, C. C. UerBepuxos, 1. . HImanerayzen, Ix. Xonaein, /. K.
benses.

Tabmuubr u cxembl: «Cucrema >xkuBoi mnpupoasl (mo K. Jlunuerw)y,
«Jlectnuna xuBbIX cymectB (o Jlamapky)», «Mexanuzm (opmupoBaHus
MPUCIIOCOOJICHUIT y pacTeHuil U KUBOTHBIX (1o Jlamapky)», «Kapra-cxema
Mmapmipyta nyremectust Y. lapsunay, «Haxonku Y. [lapsunay, «Dopmbl 60pbhObI
3a cymiectBoBanue», «llopoapl romybeit», «MHorooOpasue KyJIbTypHBIX (GopM



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

Tema 2. MUKPOIBOJIIOIHS U €€ pe3yJIbTaThl

[Tommynsinus Kak 3J€MEHTapHas €AuHULIA 3BOMOUUA. COBPEMEHHBIE METOIBI
OLIEHKH TEHETHYECKOTO pa3HooOpaszus M CTPYKTyphl Homyisiuuid. M3meHeHue
reHooHAa TOMYJSIUM KaK d3JIEMEHTAPHOE HBOJIIOLMOHHOE SIBJICHHE. 3aKOH
reHeTuyeckoro pasHoBecus JIx. Xapau, B. BaiinOepra.

DOneMeHTapHble (akTOpbl (IBMXKYIIME CHUJIbI) SBOJIONUUA. MyTallMOHHBIN
npouecc. KomOuHaTuBHas wu3MeHUMBOCTh. Jlpelid reHOB — ciydaiiHbie
HEHANpaBleHHbIE H3MEHEHHMS YacTOT aiielied B Homymauusx. OPQext
OCHOBatelnsl. Jggexm Oymuliounoeo eopaviuika. CHUdCEHUE 2eHemUYecKo2o
pazrnoobpazus: npudunsl u cieocmeus. llposenenue s¢pgpexma Opeiigha 2eros 6
bonvuux u  manlx  nonynayusx.  Mwurpanuu.  M3onsauus  TOMyJISIU:
reorpaduyeckast (mpoCcTpaHCTBEHHAs1), OMoJIorndeckast (penpoayKTUBHAs).

EctecTBeHHBIII 0TOOp — HampaBisiomMil  Qakrop 3Boitouud. DopMbl
€CTECTBEHHOTO  OTOOpa:  JIBWXKYIIMM, CTAOMIM3UPYIOIIMMA, pa3pbIBAIOIINN
(nm3pyntuBHbIf). [lonoBoil or6op. BO3HUMKHOBEHHE U 3BOJIOLUSA COLMAIBHOTO
NOBEJCHUS )KUBOTHBIX.

[IpucnocoONeHHOCTh  OPraHU3MOB  KaK  PE3yJNbTaT  MHUKPOIBOJIOLMUU.
Bo3HUKHOBEHHE  MpPUCNOCOOJIEHW y  Opranu3sMoB.  Apomopdo3bl U
yuavoagantauuu. [Ipumepsl npucnocodseHuil y opranu3zMoB: MOpP(OIOrHuecKue,
¢uznonornyeckue,  OMOXUMHYECKHE,  moBedeHUYeckre.  OTHOCUTENBHOCTD
IPUCTIOCOOTIEHHOCTH OPraHU3MOB.

Bun, ero kpurepunm u CTpyKTypa. BupooOpa3zoBaHue Kak pe3yibTaT
MUKpO3BOMIOIMU. M3omsiius — kitoueBor (aktop BuaooOpazoBanusa. Ilytu u
CIIocoObI BHJI000pa30BaHMS: ayuionaTpuyecKoe (reorpaduueckoe),
CUMIIATpUYECKOoe  (DKOJOTHYECKOe), «MTHOBEHHOE»  (TIOJUIIONAN3ALIMS,
rubpuan3zanusi). JJmuTeabHOCTh SBOTIOIMOHHBIX MTPOIIECCOB.

Mexanu3mMbl GOpMHPOBaHUS OMOJIOTMYECKOTO Pa3HOOOpa3usl.

Ponb »BONIONMOHHONM OHOJOTMM B pa3padOTKE HAYYHBIX METOJIOB
COXpaHeHus: buopazHooOpasust. MUKPOIBOIIONMS U KOIBOJIIOLMS Mapa3uTOB U UX
X0351eB. MexaHnu3mMbl (OPMUPOBAHUS YCTOMUMBOCTH K aHTUOMOTHKAM M CTHIOCOOBI
OOpBLOBI C HEM.

JdemoHcTpanuu

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

Tabmuplt 1 cxeMbl: «MyTallMOHHasE HM3MEHYUBOCTBHY», «llomymsimonnas
CTpYKTypa Buaa», «Cxema mposiBJIeHUs 3aKoHa Xapan—BaiinOepray, «JIBuxymme
CWJIbl ABOJIIOLUNY, «DKOJIOrMYecKass M30Js1us MONyJIAlUi ceBaHCKOU (openny,



«l'eorpadmueckass M3OMAIMUS  JTUCTBEHHUIIBI CHOMPCKOWM ¥ JIMCTBEHHUIIBI
naypckoiy, «llomynsiiimoOHHbIE BOJIHBI YUCIEHHOCTH XUIIHUKOB U XKEPTBY», «CxemMa
JEHCTBUSL €CTECTBEHHOro oTOopa», «PopMbl OOpHOBI 3a CYIIECTBOBAHUEY,
«MBaycTpuanbHblii MenaHu3mM», «JKuBble Hckonaemsbie», «[IokpoBUTENBCTBEHHAS
OKpacka YKUBOTHBIX», «IIpenynpexnaromias OKpacka KUBOTHBIX»,
«Dusnosiornueckue anantrauun», «lIpucrnocoOJeHHOCT, OpraHu3MoOB U €€
OTHOCUTENBHOCTBY, «Kputepuu Buaa», «Buupl-nBolHUKN», «CTpyKTypa BUAa B
npupoze», «CrnocoObl BugooOpazoBaHus», «l'eorpaduyeckoe Bug000pazoBaHuE
TpEX BUAOB JaHABIIICH», «DKOJIOIMUYECKOE BHUI000pA30BAHUE BHUJIOB CHHUID),
«ITomumiouasl pacteHuit», «KamycrHo-peneunslii ruopu.

O6opynoBaHue: repOapuu pacTeHU, KOJUIEKIIMY HACEKOMBIX, Uydesia MTHUIl U
3BEped C MpUMEpaMH pa3IMYHBIX MNPUCHOCOOJEHUN, 4Yyuyenaa NOTUI U 3Bepei
pa3HBIX BHJOB, TepOapuu pacTeHUd OJM3KUX BHUAOB, 00pa30BABIIMXCSA
Pa3IMYHBIMH CTIOCOOAMH.

JlaGopaTopuasi padora «BbisiBIeHHE HM3MEHUHMBOCTH Yy OCOOEH OJHOTO
BUJIAY.

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

Jlabopatopuass pabora «CpaBHEHHE BHJIOB IO MOP(POIOTUUECKOMY
KPUTEPUIOY.

Tema 3. Makpo3BoIOUMS U €€ pe3yibTaThl

MeTtonbl  HM3ydeHHs  MaKpOdBOMIOLUHU. IlaneoHTONOrMYecKne MeETO.bI
u3ydyeHus oHBomouuu. Ilepexomnsle QopMbI U (QUIOT€HETUYECKHE  PSAbI
OpraHU3MOB.

buoreorpapuyeckue MeToabl u3ydeHUs: 3Bojtouud. CpaBHeHUE QIOpBl 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. ['OMOJOrMYHBIE W  AHAJIOTMYHBIE  OPraHbl.
PynumenTtapuble  opraHbl M aTaBuU3Mbl.  MOJIEKYISIpHO-T€HETUYECKHE,
OMOXMMHMYECKHE M  MaTeMaTUYeCKMe  METOJAbl  HW3YYEHHsS  HBOJIOLUU.
['omonornynsie reHbl. COBpPEMEHHBIE METO/ABI MOCTPOCHUS (PUIOreHEeTHYECKUX
JIEPEBBEB.

XPpOMOCOMHBIE MYTallMK U 3BOJIOLMS TEHOMOB.

OO0mue 3aKOHOMEPHOCTH (MpaBuiia) 3BOJONMH. [IpuHyun cmenvt yHKYuUil.
HeobpatumocTs 3BoMtonMu. AnanTuBHas paauanus. HepaBHOMEPHOCTH TEMIIOB
IBOJIFOLIUY.

JemoHcTpanuu



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

Tabmuipl U cxembl: «OUIOTCHETUYECKUIN PAJl JIOMIAAN», «APXEONTEPUKCY,
«3Bepo3ybObie  smiepel»,  «Cteromedansy,  «Puanodputey,  «CeMeHHBIC
NanopoTHUKW», «buoreorpapuueckue 30HbI 3eMian», «llpeld KOHTHHEHTOBY,
«Penukth», «HauanbHble cTaguum 3MOPHUOHAIBHOIO Pa3BUTUS IO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYHBIE M aHAJOTWYHblE OpraHe», «PyauMeHTbI»,
«ATaBU3MBI», «XpOMOCOMHBIE HAOOpHI 4YelOBEKa W IMIUMIaH3e», «l JaBHBbIE
HaIpPaBJICHUS 3BOJIOLUNY, «OOIIME 3aKOHOMEPHOCTHU HBOJIIOLIUNY.

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

Tema 4. IlpoucxokaeHne U pa3BUTHE )KM3HU Ha 3emJie

HayuyHbple TUMmoTe3bl NPOUCXOXKAECHUS >KU3HUM Ha 3emie. AOHOreHe3 u
naHcnepMusi. JloHay4Hble IPEJICTaBICHUS O 3apOXKJICHUU KU3HU (KPEAllMOHU3M).
['MnoTe3a MOCTOSHHOTO CaMO3apOXKIACHUS )KU3HHA U €€ OnpoBepkeHUE onbiTamu .
Penu, JI. Cnnannanuanu, JI. [Tactepa. [IponcxoxaeHue sKU3HU U aCTPOOUOIOTHS.

OcHOBHBIE JTallbl HEOPTaHUYECKON 3BOJIIOLIAM. [InanerapHas
(reosornyeckasi) 3BOMIONUSA. XHUMHUYECKas »HBOJIOLMA. AOHOTeHHBI CHHTE3
OopraHu4eckux BemecTs n3 Heopranudeckux. Omeir C. Mummepa u I'. IOpm.
O6pazoBanue mnoauMepoB u3 MoHoMepoB. KoarepBatHas rumnoreza A. M.
Onapuna, TMroTe3a nepBuyHoOro OyiaboHa Jlx. XomnaeitHa, reHeTUYECKasi TUIOTE3a
I'. Ménnepa. Pubosumsl (T. Uek) m rumoreza «mupa PHK» VY. T'mnbGepra.
dopmupoBaHue MeMOpaH U BOZHUKHOBEHUE TPOTOKIIETKH.

Hcropuss 3emuin u Meroasl €€ u3ydeHus. Vckomaemple OpraHUYeCcKUe
octatku. ['eoxpoHonoruss u e€ wmeronbl. OTHOCUTENbHAsT M AOCOJIIOTHAS
reOXpOHOJIOTHS. [ €OXpOHOJIOrMUeCKas IKaia: S0HbL, 3Pbl, IEPUOBI, SIIOXH.

Havanenbie 3Tanbl OpraHM4ecKod »HBOJIOUMU. [lOsIBIIeHME W 3BOJIOLUA
NEPBBIX KJIETOK. DBOJIOLHMSA MeTaboau3Ma. BO3HUKHOBEHHE MEPBBIX HKOCHUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOMIIEHKM KaK aHaJOr MEpPBbIX Ha 3emiie COOOIIECTB.
Crpomaronutsl. [IpokaprOTHI M 3yKapuOTHI.

[IpoucxoxaeHue 3ykapuoT (CUMOMOreHe3). DBOJIIOIMOHHOE MPOUCXOKIACHHE
BUpPYCOB. [IponcxoxaeHue MHOTOKJIIETOYHBIX OpPraHu3MOB. BO3HHUKHOBEHHE
OCHOBHBIX I'PYIIII MHOT'OKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIE 3Tallbl 3BOJIOLMHU BbICHIMX pacTeHUud. OCHOBHBbIE apOMOP(O3bI
pacreHuii. Bpixon pacrenudn Ha cywy. llosBiieHue CIIOpOBBIX pacTeHUN U
3aBoeBaHue uMu cymu. CemeHHble pacTeHus. IIponcxokIeHne IBETKOBBIX
pPaCcTCHUMN.

OCHOBHBIE 3Tallbl 3BOJIIOLMHU KUBOTHOrO MHpa. OCHOBHbIE apoMOpP(O3bI
*KUBOTHBIX. Bennckas ¢ayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX



TunoB. [lepBbie XopaoBbIe )KUBOTHBIE. JKHU3HB B BOJAE. DBOIIOLUS MO3BOHOYHBIX.
[Tpoucxoxnenne amuOuit u pentunuii. [IporcxoxaeHne MICKONMUTAOMUX U
ntun. [lpunnun kmoueBoro apomopdoza. OcBoeHue OECMO3BOHOYHBIMU U
MMO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

Pasutne Xu3HM Ha 3eMJ€e MO 3paM W MEpUuodaM: apxeu, MPOTEPO30i,
najgeo3o, Me3030M, KailHo30i. OOmas XxapakTepUCTHKa KiIuMara |
reoJIOTHYecKuX npoueccoB. llosiBieHre M paclBET XapaKTEPHBIX OPTraHU3MOB.
VYrineobpa3zoBaHue: €ro ycloBUs U BIMSHUE HA Ta30BbIi COCTaB aTMOC(hEPHI.

MaccoBble BBIMUPAHUSI — 3KOJIOTHYECKHE KPU3HUCHI MPOUUIOro. [IpuynHel u
CJIIEICTBUS MAacCOBBIX BbIMUpaHUil. COBPEMEHHBIM 3KOJIOTUYECKUN KpPHU3UC, €r0
ocobennoctu. [Ipobiema coxpanenus 6nopasHooOpas3us Ha 3emiie.

CoBpeMeHHass cUCTeMa opraHudeckoro mupa. [IpuHiunel kmaccupukanuu
opranu3MoB. OCHOBHBIE CUCTEMATUYECKUE TPYNIIBI OPraHU3MOB.

JlemoHcTpanuu

[Toptpersr: @. Penn, JI. Cnannanuanu, JI. Ilactep, . 1. Meunukos, A. H.
Omapun, JIx. Xonaenn, I'. Mémnep, C. Munnep, I'. IOpnu.

Tabnuie u cxembl: «CxeMma omnbita @. Penny», «Cxema onwita JI. [lactepa no
U3YUYEHHUIO CaMO3apoXkAcHUs Xu3HW», «Cxema ombita C. Mwmiepa, I'. Opm»,
«JTanbl  HEOPraHWYECKOW  HJBONIOUUW», «['€OXpOHOJIOrMYecKas  IIKajay,
«HayvanbHble 3Tanbl OPraHUYECKOM HBOMIOLMNY, «Cxema o0pa3oBaHUS IYKApHUOT
nyTéM cumoOunoreHeza», «CucremMa XKUBOM NpHUpoAbl», «CTpoeHue BHUPYCAY,
«Apomopdossl  pacreHuit», «PuHHOGUTHY, «OIHOKIECTOUHBIE BOJOPOCINY,
«MHorokietounsle Bogopocian», «Mxwm», «IlanoporHukny», «l'onocemMeHHbIE
pactenusi», «Opranbl I[BETKOBBIX pacTeHUu», «(Cxema pa3BUTUS KUBOTHOIO
Mupay, «ApoMopdo3bl KUBOTHBIXY», «lIpocteiimme», «KumeuHonoiocTHbIEY,
«ITnockue YEpPBUY, «Ynenucronoruey, «PBIOBIY, «3eMHOBOJIHEICY,
«IIpecmbikaromuecs», «lItunpey», «Miekonuraromme», «Pa3Butue xuzHu B
apXenckou spey, «Pa3BurHe )KU3HU B MPOTEPO30UCKON 3pey, «Pa3BuTre KU3HU B
MaJIC030MCKOM 3pey», «Pa3BuThe KU3HU B ME3030MCKOM 3pe», «Pa3BuTue XKu3HU B
KaltHO30MCKOM 3pe», « COBpEMEHHAsl CUCTEMA OPraHUYECKOTO MUPay.

O6opynoBanue: TepOapuu pacTEHUM pa3IUYHBIX OTACJOB, KOJUICKIIUU
HaCEKOMBIX, BJIaKHbIE IIPENapaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIUU
UTJIOKOXKHMX, CKEJIEThl IMO3BOHOYHBIX JKMBOTHBIX, 4Yydella NTULl W 3Bepeu,
KOJUIEKIIUM OKaMEHEJIOCTEH, TOJIE3HBbIX HCKOIMAEMbIX, MYJS)KH OPraHUuYeCKHUX
OCTAaTKOB OPraHU3MOB.

Bupryanbnaa  sgaGoparopnas paGora «MojenupoBaHUE — ONBITOB
Munepa—tOpu 1o u3ydeHno aGMOreHHOTO CHHTE3a OpPraHMYeCKUX COeTMHEHUH 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, AMOPHUOJIOTUYECKUE, (U3M0TI0T0-OMOXUMUYECKHE,
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.
CooTHolieHHue OMOJOTUYECKUX U COLUATIBHBIX (DAKTOPOB B aHTPOIIOT€HE3E.

OcCHOBHBIE CTaJMM aAHTPOIOreHe3a. PaHHME 4YenoBeKoOOpa3Hbie 00€3bSHBI
(MPOKOHCYJIBI) U pAHHUE MOHTHUIBI — OOLIME MPEIKH YeTOBEKOOOPpa3HBIX 00€3bsIH U
JO/Ie. ABCTPAJIONUTEKN — JBYHOTHE IPEAKH JIOAEH. UenoBeK yMeIbli, MepBbIe
M3TOTOBJIEHUS OPYIUM TpyAa. UenoBek NpsIMOXOASIIMUA U IEPBBIM BBIXOJ JIFOJIEH
3a  npenensl  Adpuku. YenmoBek reinenpOeprckuii  —  00mMIA  TIPENOK
HEaHIEpTaJIbCKOTO YEJIOBEKa M YEJIOBEKAa pa3yMHOro. YemoBeK HEaHAEepTAIbCKUN
KaK BHJ JIIOJIEH XOJOJHOTO KiuMara. YenoBek pa3yMHBI 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 reHos, murpaiusa U «dGdEKT oCHOBATENS» B MOMYJAIHUSIX COBPEMEHHOIO
YeJoBeKa.

Yenoseueckne pacel. [loHstue o pace. bosbmme pacel: eBporieongHas
(eBpasmiickasi),  aBCTpajo-HeTrpoujHas  (dPKBaTOpUaIbHasi),  MOHTOJIOMIHAS
(a3maTcko-aMepuKaHckasi). Bpems u myTu paccelieHHs 4YeloBeKa IO IJIaHEeTe.
EnuncTBo  yenmoBeweckux — pac. HaydHas  HECOCTOATENBHOCTh — pacu3Ma.
[TpucnocoOMeHHOCTh YeNIoBEKa K pa3HbIM YCIOBHUSM OKPYXKAIOIIEH Cpepl.
Bmusiaue reorpadmueckoit cpenbl W apeiida reHoB Ha  MOPQOJIOTHIO U
(bU3HONIOTHIO YeTIOBEKA.



MexauciuruimHapaele  MeToAsl B ¢u3mdeckoi  (OMOIOTHYECKON)
AHTPOMOJIOTUM.  DBOJIOLIMOHHAS ~ AQHTPOINOJIOTUS U MAJICOaHTPOMOJIOTHS
YEJIOBEUECKUX MOMYJIAIMA. bruoconuanibHble MCCIEI0BaHUsS MPUPOJBI YEIOBEKA.
HccnenoBanrie K03BOTIONMH OMOJIOTMYECKOTO U COLMATIBLHOTO B YEJIOBEKE.

JdeMoHCcTpaMu

[Hoptpersr: Y. lapsun, JI. JIuku, . . Porunckuii, M. M. I'epacumos.

Tabmumpt 1 cxembl: «MeToIbl aHTPONOJIOTUNY, «['0OJTOBHON MO3T uelIoBeKay,
«YenoBekooOpa3Hbie 00€3bsHbI», «CKeNeT dYeloBeKa M CKEJNeT IIMMIIaH3ey,
«PynMMEHTHI U aTaBU3MbDY, «JIBUKYIIUE CUIIBI aHTPOIIOTEHE3A», «IBOJIIFOLUOHHOE
IpEBO  YeNOBeKa», «ABcTpamonutek», «UYenoBek  ymenslit», «Yenosek
MPAMOXOIAIININY, «JleHncoBckuii yenoBek» «Heanaepranbusy, « KpomaHbOHIBDY,
«IIpenku yenoBeka», «ITarnbl SBOJIOLNHU YEJIOBEKa», «Packl ueoBeKay.

O6opynoBaHue: MyJSDKH — OKaMEHEJIOCTEeH, TMpeAMETOB MaTepuaIbHOM
KyJIbTYphl ~TIPENKOB 4YeJOBeKa, penpoAykiuu (dbororpaduu) KapTUuH C
MUQOJIOTUYECKUMU U OHUOJCUCKUMM CIOKETAMH TPOUCXOXKJICHUS YEJIOBEKa,
dboTorpaduu HaXOJOK UCKOMAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YeIOBEeKa, MOJIEh
yeperna 4YeIOBeKa W 4epena IMIMMIIAH3€, MOJIENIb KUCTA YEJIOBEKAa U KHUCTH
HIMMITaH3€, MOJEJH TOPCa MPEIKOB YEIOBEKa.

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 € OKPY/KaKLIeH cpeaou

3apoxaeHre U pa3Butue skojoruu B Tpynax A. I'ymGonbara, K. @. Pynbe,
H. A. CesepuoBa, 3. I'ekkensi, A. Tencnu, B. H. CykauéBa. Pa3ngensr u 3amaun
3K0JIOTHHU. CBSI3b IKOJIOTUU C IPYTUMHU HAYKAMH.

Metonbt sxosorun. IloneBbie HaOMOAEHUS. DKCHNEPUMEHTHI B IKOJIOTHH:
NpUpPOAHBIE W JiabopaTopHble. MoJenupoBaHre B HKOJIOTHU. MOHUTOPUHT
OKpY’KarolIel Cpeibl: JIOKaIbHBIN, peTHOHATBLHBIN U TJI00ATLHBIH.

3HaYCHUE OKOJOTMYECKUX 3HAHWW Ui 4YeJIOBEKA.  DKOJOTHMYECKOE
MHPOBO33PEHHUE KAK OCHOBA CBS3€W 4enoBeuecTBa C npuponoil. opMupoBaHue
HKOJIOTHYECKOHN KYJIbTYpPbl U 3KOJIOTHUYECKOM IPAMOTHOCTH HACEJICHUSI.

JlemoHcTpanuu

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

Tabmuupel n cxeMbl: «Pa3mensl dkoaorumy, «Metoabl skonorumy, «Cxema
MOHUTOPHUHTA OKPY>KAIOIIEN CPEAbD.

JlaGopaTopHas padora «3yuenue METOJIOB AKOJIOTHYECKUX
HUCCJICIOBAHU .



Tema 7. Opranusmsbl 1 cpefa oOMTaAHUS

Okonoruueckue (HakTopbl U 3aKOHOMEPHOCTU UX AericTBusd. Knaccudukarus
IKOJIOTUYECKUX (PAKTOPOB: aOMOTUUYECKUE, OMOTHYECKHUE, aHTpOTOreHHbie. Oo1ue
3aKOHOMEPHOCTH JEUCTBUS 3KojJormueckux (paxrtopos. IlpaBuno munumyma (K.
[npenrens, 0. JInbOux). TonepanTHOCTh. DBpUOUOHTHBIE W CTEHOOMOHTHBIC
OpraHU3MBbl.

Abuotnyeckue ¢aktopel. CBeT Kak sKosornueckuit ¢akrop. JleiicTBue
Pa3HBIX YYaCTKOB COJIHEYHOTO CIIEKTpa Ha OPTaHHU3MBbI. DKOJIOIMYECKUE TPYIIIbI
pacTEHUH M JKABOTHBIX II0 OTHOLICHMIO K cCBeTy. CHUTIHAJIBbHAs poOJIb CBETA.
DOTONEPUOIU3M.

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

Bnaxuocts kak skonorumdeckuid ¢daktop. Ilpucrnocobnenus pacteHuili K
NoJAJIep)KaHUI0 BOJHOro Oananca. Knaccudukanus pacTeHUH MO OTHOLIEHUIO K
Boze. [IpucrnocoOneHust ®KUBOTHBIX K U3MEHEHUIO BOJHOTO PEXKUMA.

Cpenpl oOuTaHUS OPraHU3MOB: BOJHAs, HA3€MHO-BO3JYIIHAs, MOYBEHHA,
ryOMHHAs  TOJNOYBEHHAs,  BHYTPUOpPraHW3MEHHas.  DPU3NKO-XUMHUYECKUE
O0COOEHHOCTH cpeji oOuTaHus opraHu3MoB. llpucrnocoOneHuss OpraHusmMoB K
YKU3HH B pa3HbIX CpeJiax.

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

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

buotnueckue  daktopel.  Bumel  OMOTHYECKMX ~ B3aMMOJICUCTBHIL:
KOHKYPEHIMS, XUIIHUYECTBO, cCUMOKO03 U ero (opmel. [lapasutusm, koomnepamnus,
MyTYyaju3M, KOMMEHCAIU3M (KBapTUPAHTCTBO, HaxJeOHM4ecTBO). Herpodpuueckue
B3aUMOJICUCTBUS  (Tomuueckue, Qopuyeckue, ¢padbpuueckue). 3HAUCHUE
OMOTMYECKHX B3aUMOJCHCTBUI 17l CYLIECTBOBaHHS OPraHHW3MOB B Cpele
obutanus. [I[pUHIMT KOHKYPEHTHOTO UCKITFOUEHHUS.

JdemMoHcTpanuu

Tabnuipel U cxembl: «OKojoruueckue ¢akTopb», «CBETOBON CHEKTPY,
«OKOJOTUYECKUE TPYIIBI )KUBOTHBIX MO OTHOLIEHUIO K CBETY», «TeIIoKpoBHBIE
KUBOTHBIE», «XOJOJHOKPOBHBIE >XUBOTHBIE», «DHU3MOJIOrMYECKUE aNanTaluu
KUBOTHBIX», «Cpeapl OOWTaHHA OpraHu3MoB», «buonornueckue pUTMBIY,
«Kuznennole  Qopmbl  pactenuit», «KuzHeHHble  (OPMBI  JKHUBOTHBIXY,



«3JKocHUCTEMA MIMPOKOJIUCTBEHHOIO Jieca», « IKOCUCTEMa XBOMHOIO Jiecay, «llenu
NUTaHUs», «XunHudectBoy, «llapasutmsm», «Koukypenimus», «CumoOuosy,
«KommeHcanuzmy.

O6opynoBanue: repbapud pacTEHUW W KUBOTHBIX, MPUCIOCOOICHHBIX K
BIUSIHUIO Pa3UYHBIX SKOJOTUYECKUX (PAKTOpOB, repdapuu CBETOJIOOMUBBIX,
TEHETIOOMBBIX M TEHEBBIHOCIHMBBIX PACTCHHM, CBETOJIOOWBHIC, TCHEIIOOWBBHIC U
TEHEBBIHOCJIMBBIC KOMHATHBIC PACTCHUS, repOapruy U KOJUICKITUU TETUIONIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX pPAcCTEHUH, uydesia NTHUIl U 3Bepei, repOapuu
pacTeHui, OTHOCSAIIMXCS K rurpoduraM, kcepopuram, mMe30(puTaM, KOMHATHBIC
pacTeHusl TaHHBIX TPYII, KOJUICKIIMU KUBOTHBIX, OOUTAIOMIMX B Pa3HbIX cpelax,
repbapuyi M KOJUJIEKI[MM PACTEHUHW U IKUBOTHBIX, O00JaJaloOlUX YepTaMu
MPUCIIOCOOJICHHOCTH K CE30HHBIM M3MEHEHUSIM YCIOBUM >KM3HU, repdapuu u
KOJUICKIIUU DPACTEHHM M >KUBOTHBIX PA3UYHBIX KU3HEHHBIX (POpPM, KOJUICKIIUU
YKUBOTHBIX, YUYACTBYIOIIUX B PA3JIMYHBIX OMOTUUYECKUX B3aUMOICHCTBUSAX.

JlaGopaTopnasi paGora «BpisBIeHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIMSTHUIO CBETA».

JlaGopaTopnasi paGora «BpisgBIeHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPBI».

JlabopaTopnasi pa6ora «AHAaTOMUYECKHE OCOOCHHOCTH pacTeHUN U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. IKo10rust BUAOB U MOIYJIA UM

DKOJIOTUYECKHE XapaKTEPUCTUKH MOITYJISALIVH. [Tomynsius KakK
Oouonornyeckas cucreMa. Posib HEOTHOPOMHOCTH Cpelibl, PU3NYECKUX OAPHEPOB U
0COOEHHOCTEW OMOJIOTHH BUIOB B (DOPMUPOBAHUH MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyisiuui. OCHOBHBIE TIOKA3aTE€NW TMOMYJSLUU: YHUCJIEHHOCTb, IJIOTHOCT,
BO3pacCTHAas M TIOJOBAasl CTPYKTYpa, POKIAEMOCTb, MIPUPOCT, TEMII POCTa,
CMEPTHOCTb, MUTPALIUSL.

Dkosioruyeckas CTpykrypa nonyisiquu. OIeHKa YUCIEHHOCTH TOIMYJISIUH.
JlnHaMuKa momyJanud U €€ perydaiud. buoThdecknil MOTEHIMAT MOMYJISLHH.
MoaenupoBanue TMHAMHUKHA ONYJsiHuU. KpuBbie pocTa YMCIAEHHOCTH OIS,
KpuBbie BbDKMBaHMS. Perynsiuss 4UCICHHOCTH TOMYJISIIUN: Poyib (PaKTOPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT TUIOTHOCTH. DKOJIOTHYECKUE CTPATETUU BUJIOB (I- U
K-cTparerun).

[Tonsitue 00 sKoNOrMYeckoil Huie Buaa. MectooOutanue. MHoromepHas
Mozenb 3Kosiorndeckon HumM JIx.M. XartuumHcoHa. Pa3mepbl 3KOJIOrMYECKON
Hul. [loTeHnmanpHas u peanu3oBaHHAs HUIIH.

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



3aKOHOMEpPHOCTH TIOBEJIEHUSI WU MUrpaluMid >KUBOTHBIX. buonorunueckue
WHBAa3UM YyKEPOJIHBIX BUJIOB.

JleMoHCTpanun

[Toptper: Hx. M. XaTuyuHCOH.

Tabmuubl U cxembl: «JKOJOTHYECKUE XapAKTEPUCTUKU MOMYJISLUNY,
«IIpocTpaHcTBeHHasi  CTpyKTypa  mnomyssiiiuun», «Bo3pacTHble  NMHUpaMUJIbI
nonynsiiun», «CKOpPOCTh  3aceleHusi TMOBEPXHOCTH 3eMJU  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 opranu3MoB. buorneHo3 u ero crpykrypa. CBsS3u MEXIy
OopraHu3MaMH B OUOIIEHO3E.

Okocucrema Kak oTkpbiTas cuctema (A. Jx. Tencinu). dyHKIMOHAIBHBIE
OJIOKM OpraHW3MOB B DJKOCHUCTEME: MPOAYLEHTbl, KOHCYMEHTBI, PEIYyLEHTHI.
Tpoduueckne ypoBHu. Tpoduyeckue unenu u cetu. AOHOTHYECKHE OJOKHU
skocucteM. [TouBbI U Wbl B 3KOCcHCTEMaX. KpyroBopoT BEHIECTB M TOTOK SHEPTUU
B DKOCUCTEME.

OcHOBHBIE  TIOKa3aTeIu  dKocuUcTeMbl. buomacca u  mpoayKIus.
DKOJIOTUYECKHUE TUPaMUIbI YU CeNl, 0MOMAacChl U SHEPTUH.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. Daykmyayuu.
HampaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — Cykieccuu. [lepBuunbie u
BTOPUYHBIE CYKIIECCUM W MX MPUYUHBI. AHTPOIOIE€HHbIE BO3JCUCTBUS Ha
cykueccuu. KnnmakcHoe coobiiectBo. bropasnooOpasue u mojiHOTa KpyroBopoTa
BEIIIECTB — OCHOBA YCTOMYMBOCTH COOOIIECTB.

[IpupoaHbIe 3KOCUCTEMBL. DKOCUCHEMbL 03€D U PeK. DKOCUCEMbL MOpel U
oKeano8. Ixocucmemvl MYHOP, 1€C08, Cmenel, nyCMmblHb.

AHTPOIIOTEHHBIE JKOCUCTEMBI. ATposKocucTema. ArporeHo3. Pazmuuns
MEK]Ty aHTPOIIOTEHHBIMU U IPUPOJHBIMU IKOCUCTEMaMHU.

Ypb6oskocuctembl. OCHOBHBIE KOMIIOHEHTBI ypOo3kocucteM. [opojckas
bropa u ¢ayna. CuHaHTpomm3alus TOpPOJACKOW ¢ayHbl. buonorudyeckoe wu
X035MCTBEHHOE 3HAUEHUE arPOIKOCUCTEM B YPOOIKOCHUCTEM.

3akoHOMepHOCTH (HOPMUPOBAHUS OCHOBHBIX B3aMMOJICUCTBUN OpPraHU3MOB B
sKkocuctemax. Ponb kackaonoco 3ggexma u 6udo8-30uhpukamopos (Kirouesvix
61008) 8 pyHKyuoHuposanuu sxocucmem. IlepeHOC SHEPTUU U BEMIECTB MEXKIY
CMEXXHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, TOMYJISIIUN U 3KOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX M AaHTPOIMOTE€HHBIX BO3ECHCTBUH.



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 3KOCHUCTCM.

JdeMoHCcTpaMu
[Toptper: A. JIx. Tencnn.
Tabmumet  u cxembl:  «CTpykTypa  OuoneHo3a»,  «IDKocHcTeMa

HIMPOKOJIUCTBEHHOTO Jiecay, «IKOCUCTEMa XBOMHOTO Jjecay, «DYyHKIMOHAIbHbIE
Ipynibl OpraHu3MoOB B 3KocucTeMe», «KpyroBopoT BEHIECTB B 3KOCHCTEME,
«llenu nutanus (macTOMIIHAS, JETPUTHAS)», «DKOJIOTHYECKass MTUPAMHIA YUCEID),
«DKoJIOTUYECKasl MUpamMuaa Ouomacch», «IKOJOTHYECKass MUpaMuaa SHEPTHI»,
«O0pazoBanue 6osoTa», «IlepBuuHas cykueccus», «BoccTaHOBIEHHE Jieca MOCie
noxapa», «J9KOCHUCTEMa 03epay, «ArporeHos», «KpyroBopor BemiecTB M HOTOK
SHEPruM B arpoueHosey, «[Ipumepsl ypboskocucTem.

O6opynoBanue: repObapun pacTeHUM, KOJUIEKIIMN HACEKOMBIX, Uyydelia NTHUIl U
3Bepel, repdapum KyJIbTypHBIX U JUKOPACTYIIMX PACTEHUH, aKBapUYM KaK MOJIEIb
KOCHCTEMBI.

IIpakTHyeckas padora «3yuenue u onucanue ypOo3KOCUCTEMBD.

Jlabopatopuasi padora «M3ydyeHue pazHoOOpazusi MEIKUX IMOYBEHHBIX
YJICHUCTOHOTHX B PAa3HBIX SKOCUCTEMAX).

IKCKYypcusi «IKCKYypCcHsi B TUIIMYHBIM OMOTeoieHo3 (B 1yOpaBy, OEpe3HsIK,
SJIbHUK, Ha CYXOJI0JIbHBINA WM MOWMEHHBIN JIYT, 03€p0, 00JI0TO)».

IKCKypceust «IKCKYpCUsl B arpo’KocHCTeMy (Ha MOJ€ WIA B TEIUIMYHOE
XO03MCTBO)».

Tema 10. buocdepa — riodanbHast IkOCHCTEMA

buocdpepa — oOmennanerapHas 000ji04ka 3€MIJIM, T/I€ CYIIECTBYET WIH
CyIIIECTBOBaJIA KM3Hb. PazBuTHe npejacTaBieHuii o ouochepe B Tpymax J. 3rocca.
VYuenne B. U. Bepuanckoro o 6uocdepe. Obnactu ouocdepsl u eé cocran. XKupoe
BeIeCTBO Orocdepsl U ero GyHKINH.

3aKOHOMEPHOCTH cyllecTBOBaHUsA Onocdepbl. OcobeHHOCTH Ouochepsl Kak
rJ100aIbHOM 3KOCcUCTEMBI. JMHamMuueckoe paBHOBecue B Ouocdepe. KpyroBopotsl
BEI[ECTB U OMOTEOXMMHUYECKUE IUKIIBI (YIiiepoaa, a3oTa). PUTMUYHOCTE sIBIEHUMN
B Ouocdepe.

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

CtpykTypa 1 (QyHKIIHS )KUBBIX 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,
«KpyroBopoTr yrnepoga B mpupone», «KpyroBopor kuciopoma B IPHUPOIEL»,
«KpyroBopoT Boabl B mpupoje», «OcHOBHbIe OMOMBI cymny, «Kinmarnueckue
nosica 3emnn», «TyHnpay, «Taitray, «Cmemanusiii aecy, «llIupokonncTBeHHbIN
necy, «Crenby, «CaBanHay, «Ilyctbinsay, « Tponudeckuii jiecy.

O6opynoBanue: repbapuu pacTeHU pa3HbIX OMOMOB, KOJIEKIIMH >KUBOTHBIX.

Tema 11. YesnnoBek M OKpy:xa0OIIafA cpeaa

OKOJIOTUYECKUE KPU3UCHI M WX NpUYMHBL. Bo3nelicTBue dYenoBeka Ha
onochepy. 3arps3HeHuwe BoO3mymrHOW cpenasl. OxpaHa Bo3ayxa. 3arps3HEHHE
BOJHOM cpeabl. OxpaHa BOAHBIX pecypcoB. Pazpymienume mnouBbl. OxpaHa
MIOYBEHHBIX pecypcoB. I3MeHeHHe KuMara.

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 Pa3BUTHUS YEJIIOBEUECTBA WU MPHUPOIBI.
PanvonanbHO€  MPUPOJOMNOJIB30BAaHME M COXPAaHEHHE  OHMOJIOTHYECKOTO
pazHooOpasust 3emiu. OOIME 3aKOHOMEPHOCTH TJI00ABHBIX SKOJIOTHYECKHUX
Kpu3ucoB. OCOOEHHOCTU COBPEMEHHOTO KPU3UCA U €T0 BEPOSITHBIE TTOCJICICTBUS.

Pa3BuTtnie METOIOB MOHUTOPUHTA PAa3BUTHUS OMNACHBIX TEXHOTEHHBIX
npouieccoB. CucmemHvle uccie0o8anus nepexooa K pecypcocbepezaroujeli u
KOHKYPEHmMOCnocobHoll anepeemuke. buonozuueckoe pasnoobpasue u buopecypcawi.
Hayuonanvuvie ungopmayuonnvie cucmemsol, obecneyugaroujue O00Cmyn K
ungopmayuu no cocmoaHuro OMOENbHLIX U008 U dKocucmem. (OcHOBbl
sKopeadbuIumayuu dKocucmem U cnocooos 60pvOLl ¢ OUONOBDPENCOCHUIMUL.
Pexoncmpyxkyus mopckux u HazemHbix 5KOCUCHEM.

JleMoHCTpauumn

Tabmuubl  u  cxembl:  «3arpsi3HeHHEe  atMocepb»,  «3arps3HEHHUe
ruapocdepb», «3arpsizHeHue nouBbl», «llapHukoBbld  3PdekT», «Ocobo
OXpaHseMble MPUPOIHBIE TEPPUTOPUNY», «MOJEIN YIPABIIEMOIO MUPAY.

O6opynoBanue: ¢otorpaguu OXpaHSEMbIX pPAaCTEHHUW U >KUBOTHBIX KpacHoii
kHuru Poccutickon @enepanuu, KpacHol KHUTH pervoHa.



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

JIMYHOCTHBIE PE3YJIBTATDBI

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

B cTpykType NTHYHOCTHBIX PE3yJbTaTOB OCBOCHHS MPOTPaMMBI IO OHOJIOTHH
BBIJICJICHBI CIIEAYIOUIME COCTABISAIONINE: OCO3HAHKWE OOYYaAIOIIMMUCA POCCUICKON
IPAXKIAHCKON UJIEHTHYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSTEIbHOCTH
U CaMOONpEJCNICHUIO, Haluuyue Mmomusayuu K OOy4eHHIO  OHOJIOTHH,
yeneHanpasienHoe pazeumue BHYTPEHHHUX YOEXKIEHUW 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 CHUCTEME
OMOJIOTUYECKOTO  00pa3oOBaHUs, Haauyue NpagoCO3HAHUA  DKOJIOTHUUECKOU
KYJBTYPbI, CHOCOOHOCMU CMA8UmMb eI U CTPOUTH KU3HEHHBIE TUTaHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS MPOTPAMMBbI 110 OMOJIOTUU JOCTUTAIOTCS
B CIMHCTBE YYEOHOW M BOCIUTATEIHHOM JEATEIBHOCTH B COOTBETCTBUU C
TPAAULUOHHBIMUA POCCUICKHUMU COLUOKYJIBTYPHBIMU, HCTOPUUECKUMU U TyXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMU B OOIIECTBE IMpaBUJIaMU U HOpPMaMHu
MOBEJICHUSI W CHOCOOCTBYIOT MpOIECCaM CaMOIIO3HAHUs, CAMOBOCIIUTAHUS U
CaMOpa3BUTHUsS, PA3BUTHUS BHYTPEHHEH TMO3UIMU JIMYHOCTHU, NATPUOTHU3MA U
YBaKEHUS K 3aKOHY U MPaBOIOPSAIKY, YEJIOBEKY TPyJa U CTaplIeMy MOKOJECHHIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHONIICHHUS K KYyJbTYPHOMY HACIEIUI0 U
TPaJULMsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoir denepaiuu, npupoae u
OKpYXKarolIEn cpelie.

JInyHOCTHBIE peE3yibTaThl OCBOEHHUSI ydeOHOro mpeamera «buosorus
JIOJDKHBI OTPa)kaTh TOTOBHOCTH U CITIOCOOHOCTH OOYYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEW TMO3UIUECH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YyOEXKIEHHH, COOTBETCTBYIOUIUX
TPAIUIIMOHHBIM I[IEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE >KU3ZHEHHOTO
OMbITA U OMbITA AEATEILHOCTA B MPOILIECCE peav3alliid OCHOBHBIX HaIpPaBIICHUI
BOCIIUTATEBHOU ESITEILHOCTH, B TOM YHCJIE B YACTH:

1) rpaIaHCKOro BOCIIMTAHUS:

c(hOpMUPOBAHHOCTH TPAKIAHCKOMN MO3UIIUKA O0YYaIOIIETOCS KaK aKTUBHOTO U
OTBETCTBEHHOTO 4JICHA POCCUMCKOI0 OOIIECTBA;

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



TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIbHOCTA TMpPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIIEHWN y4eOHBIX W TO3HABATENIBHBIX 3a/]a4, BHITIOJHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

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

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

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

TOTOBHOCTh K TYMaHUTAapHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXXJaHCKON WUJICHTUYHOCTH,
NaTpuoOTU3Ma, YBaXKEHHS K CBOEMY HApOJay, YYBCTBa OTBETCTBEHHOCTH IEpe]l
PonuHou, ropmoctm 3a CBOM Kpad, CBOXO PoauHy, CBOHM f3BIK M KYJIBTYPY,
MPOIIUIOE ¥ HACTOSAIIEE MHOTOHAIIMOHATIBLHOTO Hapoaa Poccuu;

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

CIIOCOOHOCTh OLICHMBATh BKJIAJ, POCCUHUCKUX YYEHBIX B CTAaHOBJICHHE W
pa3BuTHE OWOJOTHMH, TOHUMAHUS 3HA4YCHHUs] OWUOJOTUM B TO3HAHUM 3aKOHOB
MPUPOJIBI, B dKU3HU YEJIOBEKA U COBPEMEHHOIO 00IIIEeCTBA;

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

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEHW POCCUMCKOT0 HAPOa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC 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'O0 TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUHM C
TpaauuusMHu HaposoB Poccuu;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHHE K MHpPY, BKIIOYAs 3CTETUKY ObITa, HAyYHOTO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIIICHUH;

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



TOTOBHOCTh K CAMOBBIPQKEHHUIO B Pa3HbIX BUIAX HCKYCCTBAa, CTPEMJICHUE
IPOSIBJISITH KAYECTBA TBOPUECKOU JTUYHOCTH;

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

NOHMMaHHWE U pealu3alus 370pOBOro M 0e30macHoro odpasza KU3HU
(3m0poBOE  TUTaHWE, COOJIFOJICHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
cOamaHCHUPOBAaHHBIA PEXUM 3aHATHH W OTIbIXa, pEryJspHas Quandeckas
aAKTUBHOCTb), OEpEKHOT0, OTBETCTBEHHOI'O M KOMIIETEHTHOI'O OTHOILIEHUS K
COOCTBEHHOMY (PU3NYECKOMY U IICUXUYECKOMY 370POBbIO;

IIOHUMAHUE LEHHOCTH MPAaBWI HHIWBHAYAJIbHOTO M  KOJUIEKTMBHOIO
0e30MacHOro MOBEJICHUS B CUTYallUsIX, YTPOKAIOIINX 30POBBIO U JKU3HU JIIOJIEH;

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

6) Tpy10BOI0 BOCIIMTAHMSI:

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

TOTOBHOCTh K AKTUBHOH JESITEIBHOCTH TEXHOJOTHMYECKOW W COIMAIbHOU
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, MIAHUPOBATH U CAMOCTOATEIHHO
BBIIIOJIHATH TAKYIO JIESTEIBHOCTB;

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

TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHHIO MU C€aMOOOpPa30BAHUIO Ha
IPOTSKEHUH BCEU JKU3HU;

7) 3K0JIOTHYECKOT0 BOCIIUTAHMSA

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

NOBBILIICHHE YPOBHS 3KOJOTMYECKOW KYyJbTYpbl: TNPUOOPETEHHE OIbITa
IUIAHUPOBAHMS TIOCTYNIKOB M OLIEHKM MX BO3MOJXKHBIX ITOCIEICTBHMA  JUIS
OKPYKaIOIIEN CPEIbI;

OCO3HAaHME TJI00aTBHOrO XapakTepa 3KOJIOTMYECKUX MpoOJeM M IMyTed HuX
pEelIeHHS;

CIIOCOOHOCTh HCIIOJIb30BaTh MpUOOpETaeMble TPH HU3YYCHUU OHOJIOTHUHU
3HaHWS W YMEHMsI MpU PELIEHUH NpoOJieM, CBA3AHHBIX C pPALMOHAIbHBIM
NPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HaIpaBJICHHBIX HA COXpPAaHEHUE pPABHOBECHS B DOKOCHUCTEMAX, OXpPAaHY BHUJIOB,
AKOCHUCTEM, OrOochephl);

AKTUBHOE  HEINPUATHE JEUCTBUM, NPUHOCAIIMX BpEd  OKPYXaroUEu
OPUPOJIHON cpezie, YMEHHE MPOTHO3UPOBATH HEOJIATOMPHUITHBIE IKOJIOTUYECKUE
MOCJIEICTBUS PEANPUHUMAEMBIX ACHUCTBUIN U MPEIOTBPAIATH UX;



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

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUaJore
KYJbTYp, CHOCOOCTBYIOLIET0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

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

MOHUMAaHUE CrIenupuKku OWOJIOTUM KaK HAyKd, OCO3HAaHUA €€ pOoJu B
bopMHpPOBaHUN PAIMOHATIBFHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBieHuss 00 OKpyKaroleM MHpPE Kak O €AMHCTBE MPHUPOJIbI, YeIOBEKa U
oOlllecTBa, B TO3HAHWM MPHUPOJHBIX 3aKOHOMEPHOCTEW W PEIICHUH MpodsieM
COXpaHEHUS TPUPOJIHOTO PABHOBECHS,

yOEeXAEHHOCTh B 3HAUYUMOCTH OWOJOTHUU JIsi COBPEMEHHOM ITMBHIIM3AIIUU:
oOecrieyeHus: HOBOI'O YPOBHS PAa3BUTHSA MEAMIMHBI, CO3/IaHHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX pelIaTh  PECYpCHbIE  MPOOJIEMBI  Pa3BUTHS
YeJI0BEYECTBA, MOUCKA MyTEeH BBIX0JAa U3 TJI00ATBHBIX SKOJOTMYECKUX MPOoOJeM U
obecrieueHus: mepexoja K  YyCTOMUMBOMY  Pa3BUTHIO,  PalMOHAJIBLHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYypcOB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIINIEHUs OOIIEH KyJIbTYpbl, €CTECTBEHHO-HAYYHOH TI'paMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJTIbHOM TPaMOTHOCTH OOydarommxcs, GopMHpyeMOi
IPU U3y4YCHUU OMOJIOTHH,

MMOHMMAHHUE CYIIHOCTU METOJOB IMO3HAHUS, UCIOJb3YEMbIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTH WCIOJb30BaTh TMOJIydaeMble 3HAHWS [IJIs1 aHajlu3a W
OOBSICHEHUS SIBJICHUIN OKPYXKAIOIIETO MUPa U MPOUCXOJAIIUX B HEM HU3MEHEHUH,
yMEHHE JenaTh OOOCHOBAHHBIC 3aKJIOYEHUSI HAa OCHOBE HAay4yHbIX (PaKkToB U
MMEIOLIUXCS JAHHBIX C LIEJIbIO MOTYYEHHS JOCTOBEPHBIX BBIBOJIOB;

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

OCO3HAHHUE IIEHHOCTH HAY4YHOW JESTEIbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOEKTHYIO U UCCIIEA0BATENbCKYIO AESITEIbHOCTh NHIUBUAYAIBHO U B TPYIIIE;

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



METANIPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHbIE Pe3yabTaThl OCBOCHHS Y4eOHOTO mpenmeTa «buosorus»
BKJIIOYAIOT: 3HAaYMMble i1 (OPMHUPOBAHUS MHUPOBO33PECHHUS OOYYAIOIIMXCS
MEXIMCIUIUTMHAPHBIE (MEXKIPEIMETHBIC) OOIIEHAYYHbIC MOHITHS, OTPaKAIOIINE
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa H CHEeNU(PUKYy METOJO0B TIO3HAHUS,
UCIIOJB3YEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, SHEPTHUs, SABJICHUE, MPOIECC,
CHUCTEeMa, HayYHbIH (PaKT, MPUHIIMI, THIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHS,
HcclieJOBaHUE,  HAOJIOJICHWE,  M3MEpPEHHME, OKCIEPUMEHT W  JApYyrue);
YHUBEpCAIbHBIC Yy4YeOHBIC HeWCTBHS (TIO3HABATENbHBIE, KOMMYHHUKATUBHBIC,

PETYJISTUBHBIE), 00ecIeynBaroIIne (dbopmHpoBaHue (GyHKIIMOHATBHON
FPAMOTHOCTH W  COLUMAJIbHOM KOMIETEHUMH OOYYalOLIUXCS; CIHOCOOHOCTH
oOyuaromxcs UCIIOJIB30BAaTh OCBOCHHBIE MEXIUCIUIUIMHAPHBIE,

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

B pesynbrare wu3ydyeHus OHOJIOTMM Ha YpPOBHE CPEIHEr0 OOIIEro
oOpasoBanusi y oOyuwatonierocss OyayT cQOpMUPOBaHbl I103HABATEIbHbBIC
YHHUBEpCaJbHble yueOHbIE JEMCTBYSI, KOMMYHUKAaTUBHbIE YHUBEPCAIbHBIE yUeOHbIE
NEHCTBUS, pPEryJISTUBHBIC YHUBEpCAlbHbIE Y4YeOHbIE JIEHCTBUS, COBMECTHAas
NEeSATEIbHOCTbD.

MertanpenMeTHbIE PE3yJIbTaThl OCBOCHHSI IMPOTPAMMBI CPEIHEro OOIIEro
0o0pa30BaHMsI JOJKHBI OTPAXKATh:

OBananenue YHHMBEPCAJIbHBIMH y4eOHBIMU MO3HABATEIbHBIMH
AEeCTBUSIMM:

1) 6a3oBbIe JIOrHYECKHE IeiiCTBUS:

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

UCIIOJIB30BaTh IPU OCBOCHWHM 3HAHUW NPHUEMBI JIOTMYECKOTO MBIIUICHHUS
(ananu3za, cuHTE3a, CpaBHEHMS, Ki1acCu(pUKaUU, 000OIICHUS), PACKPBIBATh CMBICIT
OMOJIOTMYECKUX MOHATUM (BBIAENATh UX XapaKTEpHbIE NMPU3HAKU, YCTAHABIIMBAThH
CBSI3U C IPyTUMH MOHATUSAMH);

ONpENENATh LENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JNOCTHKEHHUSI, COOTHOCUTD PE3YJIBTATHI AEATENBHOCTH C IOCTABICHHBIMU LIETSAMU;

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

CTPOUTH JIOTHYECKHE pPACCYXICHUS (MHIYKTUBHBIE, JEAYKTUBHBIE, IIO
aHAJIOrMM), BBIABIATH 3aKOHOMEPHOCTH W IPOTHUBOPEYMS B PaccMaTpPHUBAEMBIX
ABJICHUSIX, (DOPMYIIMPOBATH BHIBOIbI U 3aKIIOUEHUS;

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



TaKK€  MPOTHUBOPEUMI  pa3HOTO  poja,  BBIIBICHHBIX B Pa3iMuYHBIX
UH(GOPMAIIMOHHBIX 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 M  BBINOJHATH PabOTy B  YCIOBHSX PEabHOTO,
BUPTYaAJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE ITPU PEIICHUH KM3HEHHBIX MPOOJIEM.

2) 6a30BbIe HCCJIEN0BATEIbCKHE ICHCTBHUS:

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

UCTIONB30BaTh PAa3jMyYHbIe BUABI JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO
3HaHWs, €ro WHTEpIpEeTaluy, MPeoOpPa30BaHUI0O M NPHUMEHEHUI0 B Y4YEOHBIX
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 KU3HEHHBIX CUTYAIHIX;

BBISIBIIAITh NIPUYUMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UPOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ peIleHUs, HaXOAUTh apryMEHTHI JIJIs JI0Ka3aTelbCTBA
CBOMX YTBEPKJICHHM, 3a/1aBaTh MapaMETPbl U KPUTEPUHU PEIICHHUS;

aHAIM3UPOBaTh TMOJYYCHHBIE B XOJE peHIeHWs 3a7add pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSIX;

JaBaTh OIIEHKY HOBBIM CUTYAIUsM, OIIEHUBATH TPUOOPETEHHBIN OIIBIT;

OCYULIECTBJISTh LEJIEHANPABICHHBIA MMOUCK IEPEHOCa CPEACTB U CIOCOOOB
JEeUCTBUS B MPO(DECCUOHANBHYIO CPENY;

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

YMETb UHTErPUPOBATh 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00IacTei;

BBIIBUTATh HOBBIE HJIEW, TpeiaraTh OPUTHHAIBHBIC TOIXOABI M PEIICHHUS,
CTaBUTH MPOOJIEMBI U 331a49H, TOTYCKAIOIINE AThTePHATUBHBIC PEIICHUSI.

3) pabdora ¢ ungopmaunmeii:

OpPUEHTHPOBATHCS B PA3IUUHBIX HCTOYHHUKAX MH(OpMAaIMK (TeKCTe y4eOHOTO
nocoOusi, HAy4YHO-TIOMYJIIPHOM JUTEpaTrype, OHOJOTMYECKUX CIIOBapsAX U
CTIPaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax NMaHHBIX, B VHTepHETEe), aHAIM3UPOBAThH



WH(OPMAITUIO PA3INYHBIX BUOB U (DOPM TIPEACTABICHUSI, KPUTUIECKU OIICHUBATH
e€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

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

mpUOOpETaTh OIBIT KCIOJB30BaHUS WH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBAThH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMIHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHUS
ounosiornyeckor nHGpopmaruu (Cxembl, rpaduKy, TUarpaMMbl, TaOJIHIIbI, PUCYHKHU
H Ipyroe);

UCIIONb30BaTh HAy4YHBI S3BIK B KayecTBe CpeACTBa mpu paboTe ¢
Ouonornyecko MHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTU4YeCKUe 3HaKU W CHUMBOJIBI, (HOpPMYJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHMBOJHMYECKHE  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 0OCYyXkaaemMoil TeMbl (yMEHHE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEIILHO BBINIOJHEHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIIMNA JAPYTHX y4aCTHUKOB
JMasora Wik JUCKYCCUN);

pacrmo3HaBaTh HeBEpOaJbHBIE CpEACTBA OOIIEHUS, TOHMMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, TMPEINOCHIJIOK BO3HHUKHOBEHHWS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMSITYATh KOH(JIMKTHI U BECTH ITEPETOBOPHI;

BJIQJIETh PA3IMYHBIMHU CHOCOOaMM OOIEHWS U B3aUMOJICHCTBHUS, MMOHMMATH
HaMEPEHUs IPYTUX JIIOJIeH, IPOSBIIATh YBAKUTEIBHOE OTHOIIEHHE K COOECETHUKY
U B KOPPEKTHOU Popme (hopMyaupoBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHUSI C HCIOJIb30BAaHUEM
S3BIKOBBIX CPEJICTB.

2) cCOBMeCTHAas 1eSITeJIbHOCTh:

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

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



IIPUHAMATh  LEIM COBMECTHOM  JEATEIBbHOCTH, OpPraHU30BBIBATH W
KOOPJIWHUPOBATh ACHUCTBUA NO €€ ITOCTHKEHHUIO: COCTABIISITh IUIAH JCUCTBUM,
pacnpenensaTh poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYKIAaTh pe3YJIbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KayeCTBO CBOETO BKJIAJAa M KAXKIOTO Y4YaCTHHKA KOMAaHAbl B
OOIIMiA pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

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

OCYLIECTBJIATh IIO3UTHUBHOE CTPATErMYECKOE IIOBEIACHUE B PA3IMYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUYECTBO U BOOOpaKEHHUE, ObITh MHUIIUATUBHBIM.

OBJ1aieHre YHUBEPCAIbHBIMH PeryJsSTUBHBIMU ACHCTBUSAMM:

1) camoopranu3anusi:

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

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

CaMOCTOSITEIIBHO OCYLIECTBIIATH ITO3HABATEIBHYIO JIEATEIIBHOCTD, BBIABIATH
npo0JieMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 337a4u B 00pa30BaTEIbHON
JEATEIIBHOCTH U JKU3HECHHBIX CUTyalUsX;

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

J1aBaTh OLICHKY 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 3HAHWUW, TMOCTOSHHO TOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KYJBTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

J1laBaThb OLIEHKY HOBBIM CHUTYyallUsiM, BHOCUTb KOPPEKTHUBBI B JIESATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LEIAM;

BJIAJE€Th HABBIKAMM  TO3HABATENHHON  peduieKCMH KakK  OCO3HAHMS
COBEpPUIAEMBIX JEUCTBUA M MBICIUTENBHBIX IPOLECCOB, HMX pE3yJbTaTOB U
OCHOBaHUI, UCMOJIb30BaTh MPUEMBI pedIeKCU Uil OLUEHKHU CHUTYyalllH, BhIOOpa
BEPHOI'O PEILLICHHS;

YMEThb OLICHUBATb PUCKU M CBOEBPEMEHHO NPUHUMATH PEIICHUSA MO0 HX
CHIKEHHIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JPYIMX INPU AaHAIU3€ pPe3yJbTaTOB
NEATEIBHOCTH;

3) npuHsTHE celOsl ¥ APYTUX:

IPUHUMATH ce0sl, TOHUMAsi CBOM HEJOCTATKU U IOCTOMHCTBA;

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AHAIN3E pPeE3yJbTaTOB
NEATEIBHOCTH;

IPU3HABATh CBOE MPABO U MPABO APYTUX HA OIINOKHU;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

ITPEAMETHBIE PE3YJ/IBTATDBI

[IpeameTHBIC pPE3yNbTaTBl OCBOCHHS COJEPKAHHMS YYEeOHOro MpeameTa
«buonorus» Ha yrayOJAEHHOM ypOBHE OpPUEHTHPOBAaHBI Ha obOecreueHue
npobuapHOro  oOyueHus  oOydaronuxcss — Owonmormu. OHH  BKJIIOYAIOT:
cnenuuyeckue s OMOJIOTMHM HayYHBIC 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUH 11O
OCBOCHUIO, UHTEPIIPETAIMN U MPEeoOpa30BaHUIO 3HAHUHN, BUIBI JEATCIBHOCTH IO
MOJTYYEHHUIO HOBBIX 3HAHUW W UX MPUMEHEHUIO B PA3JIMYHBIX YUYEOHBIX, a TAKXKE B
peaNbHbIX KXU3HEHHBIX cuTyauusx. l[IpenmeTHbie pe3ynbTaThl MPEACTABICHBI MO
rojiaM U3y4eHusl.

[IpeameTHble pe3ynbTaThl OCBOCHUS yueOHOro mpeamera «buonorusi» B 10
Kjlacce JOJDKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECT€ U POJIM OUOJIOTUU B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHWU €CTECTBEHHO-HAyYHOU KapTUHBI MHUpa, B
MO3HAHWM  3aKOHOB  TPHUPOABI U  pEHICHUH TpoOJieM  palMOHAIBLHOTO
MPUPOJIOTIOIB30BAHUS, O BKJIaJE POCCUMUCKUX M 3apyOCKHBIX YUEHBIX B PA3BUTHE
OnoIorNy;

BJIAJCHUE CHUCTEMOM OHOJIOTMYECKUX 3HAHUW, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAONIMe OHOJIOTHYECKUE TEPMHUHBI U TOHATUSA (KU3Hb, KIIETKA,
OpraHu3M, MeTaboJIM3M, TOMEOCTa3, CaMOPETYISIUs, CaMOBOCIIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, MU3MEHUMBOCTh, POCT U pPa3BUTHE), OMOJOTHYECKHE TEOpUU
(xnetounast teopus T. llIBanna, M. Ilneiinena, P. BupxoBa, XxpomocoMHas Teopust
HaciencrBeHHoctu T. Moprana), yuenus (H. W. BaBmnoBa — o uenTpax
MHOTOOOpa3usi W MPOUCXOXKICHUS  KYJbTYPHBIX  pacTeHHWi),  3aKOHBI
(emnHOOOpa3usi MOTOMKOB TMEPBOTO TOKOJICHUS, PACIICIICHUS, YUCTOTHI TaMer,
HE3aBUCUMOTO HacienoBanus [. MeHngens, TOMOJIOTUYECKUX PSAJIOB B
HACJIEICTBEHHOM U3MEHYMBOCTH H. n. Basunosa), IIPUHILIATIBL
(KOMILIEMEHTapHOCTH);

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



YMEHHE BBIACIATH CYLUIECTBEHHBIC MPU3HAKU: BUPYCOB, KJIETOK MPOKApUOT U
HYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM YHCIIE
OakTepuit, rpuOOB, pacTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHHUSI OPTaHOB U CUCTEM
OpPraHOB pAaCTEHUl, JXUBOTHBIX, YEJOBEKAa, IPOLECCOB KU3HEAEATEIbHOCTH,
IPOTEKAIOIIMX B OpraHU3Max PACTEHUH, KUBOTHBIX U YEJIOBEKAa, OMOIOIMUECKHUX
IPOIIECCOB: 0OMEHA BelIeCTB (MeTaboIM3M), MPEBPAICHUSI YHEPTUU, OpOKEHUS,
aBTOTPO(PHOTO U reTepOoTPOPHOro TUIOB MUTAHUS, GOTOCHHTE3a U XEMOCUHTE3a,
MUTO3a, M€H03a, raMeTorenes3a, SMOpUOTreHe3a, MOCTIMOPHOHAIBHOIO Pa3BUTHS,
pPa3MHOXKEHHUS,  HMHJIMBUIYaJBbHOTO  Pa3BUTUS  OpraHu3Ma  (OHTOreHe3a),
B3aMMOJIEHCTBUSI T€HOB, FE€TEPO3UCA, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTAaHABIMBATh B3aHMMOCBSI3M MEXAY OPraHOMJAMHU KIETKH M UX
(GYHKIUSAMHU, CTPOCHHMEM KJIETOK pa3HBIX TKaHEH M WX (QYHKIUAMH, MEXITY
OpraHaMd U CHCTEMaMU OpraHOB Yy pPAacTEHMM, >KMBOTHBIX M 4YEJIOBEKa U UX
(GYHKIUSAMH, MEXAY CHUCTEMaMH OPraHoB M MX (QYHKIMSIMH, MEXIy STanaMu
oOMeHa BEIIEeCTB, dTallaMU KJIETOYHOTO IUKJIA W KU3HEHHBIX I[IUKJIOB OPTaHU3MOB,
TanamMu 3MOpPUOHAIBHOIO PAa3BUTHs, T€HOTHUIOM U (EHOTHIOM, (DEHOTHUIIOM H
(dbakTopamu cpenbl OOUTaHUS;

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

YMEHHE WCIOJb30BaTh COOTBETCTBYIOIINE AapTyMEHTHI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJIsl TOKA3aTENbCTBA POACTBA OPraHU3MOB Pa3HBIX
CUCTEMaTUYECKUX TPy,

YMEHHE peniaTb OMOJIOTUYECKUE 33]Ja4H, BBISBISATH NPUUMHHO-CIIEICTBEHHBIE
CBSI3U MEXAY UCCIIEyeMbIMU OMOJIOTMUECKUMH MTPOLIECCAMU U SIBICHUSMH, JENIaTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH TOJIYY€HHBIX PE3yJbTaTOB;

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

YMEHHE BBIIBUraTh THUIIOTE3bl, MPOBEPSITh MX 3SKCIEPUMEHTAIbHBIMU
cpencTBamMu, (GOpMyIUpys Ledb HCCIEIOBAHMS, aHAJU3UPOBATH IOJYYCHHBIC
pe3yNbTaThl U €NIaTh BBIBOJIBL;

YMEHHUE Yy4YacTBOBaTh B y4e€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMoJIOruw,
HKOJIOTUM U MEIUIIMHE, NMPOBOJUMON Ha 0a3e HIKOJIbHBIX HAay4YHBIX OOIIECTB, U
nyOJIMYHO  NPEIACTaBISATh  MOJYYEHHBbIE  pe3yslbTaThl Ha  YYEHHMYECKHX

KOH(epeHusX;
YMEHUE OLICHUBATh 3TUYECKHE aCIEKThl COBPEMEHHBIX MCCIIEJOBAaHUN B
obmactu  Ouosormd ¥ MEAMIMHBI  (KJIOHMPOBaHHME,  HMCKYCCTBEHHOE

OIUIOJJOTBOPEHUE, HAIMPABICHHOEC W3MEHEHHE T€HOMa M CO3JaHHUE TPAHCTEHHBIX
OpraHU3MOB);



YMEHHE OCYIIECTBISATh OCO3HAHHBIM BBIOOp Oyaymieil mpodeccuoHambHON
JESITEIbHOCTH B 00JIaCTH OMOJIOTMH, MEAMIIUHBI, OMOTEXHOJOTHH, BETEpUHAPUH,
CEJIbCKOTO XO34KCTBA, MUIIEBON MPOMBINIIICHHOCTH, YIIyOIsITh MO3HABATEIIbHBIHI
WHTEpEC, HANIPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOIIEH Ipodeccun u
NPOJOJDKEHHE  OMOJOrHYecKoro oOpa3oBaHMs B OpraHu3alUsaX CpeaHEro
po(eCCHOHATEHOTO U BHICIIETO 00Opa30BaHUAI.

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

chOpPMHPOBAHHOCTh 3HAHUW O MECT€ U POJM OUOJOTMM B CHCTEME
€CTECTBEHHBIX HAayK, B (DOPMHUPOBAHMM COBPEMEHHOM €CTECTBEHHO-HAyYHOU
KapTUHBI MHpa, B IMO3HAHWM 3aKOHOB TPHUPOABI M PEHICHUH SKOJOTHYECKUX
npoOJieM 4YelnoBeYeCTBa, a TaKkKe B PEIICHHH BOMPOCOB PAMOHAIBHOTO
PUPOOTIOIH30BaHUs, U B (DOPMUPOBAHUM IIEHHOCTHOTO OTHOIICHUS K MPUPOJIE,
OOIIECTBY, YEJIOBEKY, O BKJIAJE POCCHUICKUX M 3apyOekKHBIX yUEHBIX-OMOJIOrOB B
pa3BUTHE OUOJIOTHUH;

YMEHUE BIAJETh CUCTEMOM OHMOJOTMYECKHX 3HAHUW, KOTOpas BKIIOYAET
OTIpEAENCHNS] W TIOHMMAaHHE CYIIHOCTH OCHOBOIIOJNATAIONINX OMOJIOTHYECKUX
TEPMUHOB M TOHATHM (BHJ, dKOCUCTeMa, Ouocdepa), OHOIOTrHUYECKHUE TEOPUU
(aBomronionHas teopust Y. JlapBuHa, CHHTETHYECKAs TEOPHs SBOJIOLMH), YUCHHUS
(A. H. CeBepiioBa — 0 myTsx U HampasieHusx 3Boitouuu, B.M. Bepuaackoro — o
ounocdepe), 3akoHbl (reHeTnueckoro paBHoBecus Jx. Xapau m B. BaiinOepra,
3apoabiieBoro cxojacrea K. M. bopa), npaBuna (munumyma HO. Jlubuxa,
HKOJIOTHYECKON MHpaMuJIbl JHEpPruM), rumnoresbl (rumore3a «mupa PHK» V.
['un6epra);

YMEHHE  BJaJeTh  OCHOBHBIMH  METOJAAMH  HAyYHOTO  TO3HAHWS,
UCTIONb3YEMBIMU B OMOJIOTUYECKUX UCCIIEIOBAHUSIX JKUBBIX 00OBEKTOB U DKOCHCTEM
(omucanue, M3MepeHue, HaOIIOJCHHE, JKCIIEPUMEHT), CIOCOO0aMH BBISIBICHUS U
OIICHKH aHTPOIIOT€HHBIX U3MEHEHUI B IPUPO/IE;

YMEHHE BBIICIATh CYIICCTBEHHBIE MPHU3HAKWA: BHJIOB, OHOTEOLIEHO30B,
PKOCUCTEM U Ouochepbl, CTaOUIU3UPYIONIETO, JBHXKYILIETO M Pa3pbIBAIOIIETO
€CTECTBEHHOTO otOopa, aJIJIOTIaTPHUECKOTO u CUMIATPUIECKOTO
BUI000pA30BaHUs, BIUSHUS ABMKYIUX CHJI SBOJIONMU HA T€HO(POH]I TOMYJISIUH,
IPUCIIOCOOJIEHHOCTH OPTaHMW3MOB K Cpefie OOMTaHUs, YepeIOBaHUsl HANPaBJICHUMN
HBOJTIOIINU, KPYTOBOPOTA BEIIECTB U MTOTOKA YHEPTHUH B IKOCHUCTEMAX;

YMEHHE YCTaHABJIMBATH B3aUMOCBSI3M MEXKAYy TPOIECCAMH DBOJIOIHH,
JBIDKYIIMMH CHJIAaMUA aHTPOTIOT€HE3a, KOMIIOHEHTAMHU PA3JIMYHBIX SKOCUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YyMEHUE  BBISBJISTH  OTJIMYWTEIbHBIE  TPHU3HAKH  KUBBIX  CHCTEM,
MIPUCIIOCOOJICHHOCTh BUJIOB K Cpejfie OOMTaHUs, aOUOTUYECKUX M OMOTHYECKUX



KOMITOHEHTOB  JKOCHCTEM, B3aWMOCBS3€d OpPraHU3MOB B  COOOIIECTBax,
AHTPOITOTEHHBIX U3MEHEHUN B SKOCUCTEMAX CBOEH MECTHOCTH;

YMEHUE WCIOJIb30BaTh COOTBETCTBYIONINE aPTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO M CHUMBOJIMKY JIJIs JOKA3aTelbCTBA POJICTBA OPraHU3MOB Pa3HbIX
CUCTEMATUYECKUX TPYII, B3aUMOCBS3U OPraHU3MOB U CpeJlbl OOUTAHUS, €AMHCTBA
YEeJIOBEUECKMX pac, HEOOXOIMMOCTH COXPAHCHHS MHOT000pa3us BHUIOB U
HKOCUCTEM KaK YCIIOBHS COCYIIECTBOBAHMSI IIPUPOIBI M USTIOBEUYECTRA;

yMEHHUE peliaTh OMOJOTUYECKUE 3aa41, BHISBIISITH TPUUUHHO-CIICICTBEHHbBIC
CBSI3U MEXKJy UCCIIEAYEMbIMU OMOJOTUYECKUMH MPOIIECCAMU U SIBIICHUSMH, JIE1aTh
BBIBOJIbI M IPOTHO3bI HA OCHOBAHUU TIOJYUYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBINOJIHATh JITA0OPATOPHBIE M IPAaKTUYECKHUE PpadOThI, COOIHOATH
MpaBuiia pu padboTe ¢ y4eOHBIM U JTa0OPaTOPHBIM 000PYI0OBAHUEM;

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

YMEHHUE Yy4YacTBOBaTh B y4E€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMoJIoruw,
OKOJIOTUU W MEIWIIMHE, MPOBOJAUMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, W
nyONUYHO  TPEACTaBIATH  TOJYYCHHBbIE  pe3yJbTaThl Ha  YYEHHYECKHUX
KOH(DepeHIusX;

YMEHHUE OIEHWBATh THIOTE3bI M TEOPUH O TIPOUCXOXKICHNHN JKU3HU, YEIOBEKA
U YEIIOBEYECKUX pac, O MPUIMHAX, MOCICACTBHIX W CIOCO0axX MpeAoTBPAIICHUS
ri100aapHbIX M3MEHEHUH B Ouocdepe;

YMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBIOOp Oyayiiedl mpodeccuoHalIbHON
NESATEILHOCTH B 00JIaCTH OMOJIOTUH, SKOJIOTHUHU, TPUPOIOTIONH30BAHMS, MEAUIINHBI,
OMOTEXHOJIOTHH, TICHXOJIOTUH, BETCPUHAPHH, CEIBCKOTO XO35SHCTBa, IHIIEBON
MIPOMBITIUICHHOCTH, YTIYyOJIATh TI03HABATEIbHBI WHTEpPEC, HAIMpaBJICHHBIM Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  Tpodeccurt U MPOJODKEHHE
OMOJOTHYECKOTO 00pa30BaHUs B OPTaHU3AIUSAX CPEAHETO MPO(PECCHOHATBHOTO U
BBICIIIETO 00Opa30BaHUsI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
KounyecTBO 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/ Konrpouabnsie IIpakTnyeckue
NPOrpaMMmblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI pecypesI
1 buonorus kak Hayka 1
2 JKuBble crucTeMbl M UX H3Y4YECHUE
3 buosnorust kietku 0.5
4 XuMHYecKasi OpraHUu3aIus KICTKH 10
5) Crpoenvuie u GyHKIUHU KICTKU 8
6 OOMeH BelecTB U NPeBpalleHNe YHEPTUHU B 9 1
KJIETKE
; Hacnencrennas unpopmanus u 9 05
peanu3anus e€ B KIeTKe
8 JKu3HEeHHBIH UK KIETKU 6 1
9 Ctpoenue u QyHKIIMH OpraHu3MOB 17 1.5
10 Pa3smHoOeHue u pa3BUTHE OPraHU3MOB 8 1.5
11 I'eneTnka — Hayka 0 HacJIEICTBEHHOCTU U 5 05
U3MEHYHMBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHUYHUBOCTH 6
14 ['eneTrka yemoBeka 3 0.5
15 Cenexuusi OpraHu3MoB 4 1
16 buotexHonorus u cuHTeTHYECKass OMOJIOTUS 4
17 PesepBHOE Bpems 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13




11 KJIACC

KoJunyecTBO 4acoB JIeKTPOHHBbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne o/ Kounrpouabusie IIpakTuueckue
NPOrpaMMmblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypchl
1 3apox/IeHUE U Pa3BUTHE 3BOJIIOLIMOHHBIX 4
npeCcTaBiIeHUu B ONOIOrHH
Mukpo3Botonus 1 €€ pe3yabTaThl 14 2
MaxkposBoitonus U €€ pe3yabTaThbl 6
[TpoucxosxaeHue U pa3BUTHE )KU3HU Ha
4 P 8 P 15 15
3emuie
5) [IpoucxoxaeHue yenoBeKka — aHTPOIIOTEHES 10 1
DKOJI0rus — HayKa 0 B3aUMOOTHOIIIEHUSX
6 OpPraHU3MOB M HaJJOPIraHU3MEHHBIX CUCTEM 3 0.5
C OKpY2Karolleu cpeaou
7 Opranusmsl 1 cpeia 0OUTaHus 1.5
8 DKoJ0TUsl BUJOB U MOIMYJISILIUMA 0.5
DKos0rus coo01IecTB. DKOJIOTHYECKHE
9 H 12 0.5
CHCTEMBI
10 buocdepa — rinobanbHas skocuctemMa
11 YenoBek U OKpysKarolas cpeaa
12 PesepBHOE Bpems
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5




HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB JJIeKTPOHHBbIE
Ne undgposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero o0pa3oBaTe/bHbIE
padoThI padoTshI
pecypcsl
1 buonorus kak KOMIUIEKCHAsI HayKa U Kak 1
4acTh COBPEMEHHOI'0 00LIeCTBa
2 JKuBble cucTeMbl U X CBOMCTBA 1
YpoBHEBas OpraHu3aius KUBBIX CUCTEM
4 HcTopust OTKPBITHS U U3YUEHUS KIETKU. 1

Knerounas Teopus

Metoasl MONEKYJIIPHON U KJIETOYHON
6uonorun. [Ipaktuyeckas padora «M3yuenue
METO/I0B KJIETOUYHOW OMOJIOTUN
(xpomatorpadusi, snexTpodopes,
TuddepeHMaIbHOe HEHTpU(YTUpOBaHUE,

ITLIP)»
6 XHUMHUYECKUI COCTAB KIETKH 1
7 MuHepaJibHbI€ BEIIECTBa KJIETKHU, UX 1
Ouosoruyeckas poiib
Opranuyeckue BelecTBa KIeTKH — OEJIKH.
8 JlaGopatopHas pabota «OOHapyxeHue 1 0.5
0EJIKOB ¢ TOMOIIBIO0 KAUECTBEHHBIX PEAKIINII»
9 CaoiicTBa, ki1accuduxanys u GyHKuuu 1

OEJIKOB

10 Opraandeckue BenecTBa KISTKH — 1




YTJIEBOIbI

11 Opranuyeckue BelecTBa KIETKH — JIMIIHIbI
Hyxkneunossie kucnorsl. JIHK u PHK.

12 JlaGopartopHas pabota «MccnenoBanue 05
HYKJICMHOBBIX KUCIIOT, BBIJICICHHBIX U3
KJIETOK Pa3JIM4YHBbIX OPraHU3MOB)»

13 Crpoenne u pynkuuu ATO. [pyrue
nykieozuaTpudocarsr (HTD)

14 CexsennpoBanue [JHK. Meroasl renomuku,

TPAHCKPUIITOMHUKH, TPOTEOMHKH

15 MeTobl CTPYKTYPHOM OHOTOTHH

16 Tunel knetok. [Ipokapuorndeckas kierka
CrpoeHne 3yKapuOTHUECKOM KIIETKH.

17 [TpakTuyeckas pabdora «/3ydyeHue cBoiicTB 0.5
KJIETOYHOU MEMOpPaHbI»

18 IToBEpXHOCTHBII anmapar KJIETKH
OnHOMEMOpaHHBIE OPTaHOUIBI KIETKH.

19 [IpakTuueckas pabora «M3yueHue 1BUKEHUS 0.5
IIUTOIUIA3MbI B PACTUTEIFHBIX KIIETKAX)

[TosryaBTOHOMHBIE OpPTraHOUABI KJIETKH:

20 MHUTOXOH/IPHH, TIacTU L. JITabopaTopHast 05
pabota «MccnenoBaHue mIa3Mon3a u '
JIeTIa3MOJIN3a B PACTUTEIBHBIX KIIETKAX)

21 HememOpanHbIe OpraHOU/IbI KIETKH

22 Ctpoenue u GyHKINH s11pa
CpaBHHTENIbHAS XapaKTEPUCTUKA KIETOK

23 sykapuoT. JlaboparopHas pabota «/3yueHue 0.5

CTPOCHUA KJICTOK pa3JINYHbIX OPIraHUu3MOB»




ACCUMUITSITIVS ¥ TUCCUMIIISALINS — JIBE
CcTOpOHBI MeTabomu3Ma. Turbel oOMeHa

24 BemecTB. JlabopaTopHas pabora «M3yueHue 1
KaTaJIMTHYECKOW aKTUBHOCTH (pepMEHTOB (Ha
pUMEpe aMHJIa3bl WK KaTalla3bl)»
DepMEHTaTUBHBIN XapaKTep peaKkLui
KJIETOYHOro MeTabonu3Mma. JlabopaTopHas
25 pabota «3yuenue hepMEeHTATUBHOTO 1 0.5
pacuierieHus ePOKCHIa BOJOPOIa B
PaCTUTENLHBIX U KUBOTHBIX KIJICTKAX)
26 benku-akTuBaTOpHl M OCIKH-UHTUOUTOPEI 1
27 ABTOTpOGHBII THII OOMEHa BEIIECTB
28 ®DoTocHHTE3
XemocuHtes. JJaboparopnas pabota
29 «CpaBHEHHE TTPOIIECCOB (POTOCHHTE3A U 1 0.5
XEMOCHHTE3a)
AHaspoOHbIe Opranu3Mbl. Bunibsl 6posxeHus.
30 JlaGopatopHas pabota «CpaBHeHUE 1
IPOIIECCOB OPOXKEHUS H JBIXAHUSD)
31 AdpoOHBIE OpraHUu3MBbl. JTarbl 1
HHEPreTHYECKOro oOMeHa
DHeprusi MeMOpPaHHOTO TPATUEHTA TIPOTOHOB.
32 Cunte3 AT®: pabota mpotonHOi ATD- 1
CHHTa3bI
33 Peakninu MaTpudHOTO CHHTE3a 1
34 Tpanckpunuus — matpuusslii cuaTe3 PHK 1
35 Tpancsus u e€ sTarmbl 1
36 Koauposanue amunokuciot. Ponb pubocom 1




B OMocuHTEe3€e Oelka

Opranu3zaiys reHoMa y mpoKapuor u

37
3YKapuoT

38 MosekynsipHble MEXaHU3MBbI 3KCIIPECCUU
I€HOB Y 9 YKapHOT
Bupycsl — BHeksieTOUHBIE (POPMBI )KU3HU U

39 oOnuratHele napasuThl. [IpakTnueckas 0.5
pabota «Co3anue MOoJIesIu BUpyca»

40 BupycHble 3a0051€BaHus Y€l0BEKa,
JKUBOTHBIX, PACTCHUHN

41 HanorexHomornu B OMOJIOTUY U MEIULINHE

42 Ku3HeHHBIN UK KIETKHA

43 Matpuunsiii cuntes JTHK
Xpomocomsl. JITaboparopHast pabora

44 «3y4deHne XxpoMOCOM Ha TOTOBBIX 0.5
MHKpOIpenaparax»

45 JleneHue KJIETKM — MHTO3
Tumns! kieTok. KaproknHes 1 IUTOKUHES.

46 JlaGopatopHas pabota «HaOnronenue Mutosa 05
B KJIETKAaX KOHYMKA KOpEeIIKa Jyka (Ha '
TOTOBBIX MUKpOIpenapaTax)»

47 Perynsauus >KM3HEHHOTO ITMKJIA KJIETOK

48 Opranu3Mm Kak equHOe 11eI0e

49 Tkanu pacrenuii. Jlaboparopnas pabota 05
«M3ydyeHue TKaHEeH paCTCHUIN» '
TkaHM KUBOTHBIX U Y€JIOBEKA.

50 JlaGopaTtopHnas pabora «/3yueHue TkaHeu 0.5

KHBOTHBIX)




Opranbl. Cucremsl opranoB. JlaboparopHas

51 pabora «3yueHue opraHoB I[BETKOBOTO 1 0.5
pacTeHwus»

52 Ornopa Tena opranu3MoB

53 JIBr>KeHHEe OpraHu3MOB 1

o4 [Inutanue opranuzMoB

55 [TuTaHue MO3BOHOYHBIX )KUBOTHBIX. 1
[TuimeBapuTeNbHas cCHCTEMA YelIOBEeKa

56 JlpIxaHue opraHu3MoB 1

57 JlpIxaHue MO3BOHOYHBIX )KUBOTHBIX U 1
YenoBeKa

58 TpaHCIOpT BEIIECTB Y OPraHu3MOB 1

59 KpoBeHnocHas cucrema no3BOHOYHBIX 1
KUBOTHBIX U Y€JIOBEKa

60 Beiaenenue y opranusmMos 1

61 3amuTa y OpraHu3MoB 1

62 HMMMmyHHas cucTema 4enoBeka 1

63 Pa3paxuMOCTh U perynsinus y OpraHu3MOB 1

64 I'ymopanbHas perynsuus 1 9HA0KpUHHAS 1
crcTeMa JKUBOTHBIX M YelIOBEKa

65 @opMBbl pa3MHOKEHUSI OPraHU3MOB

66 [TomoBO€E pa3sMHOKEHUE

67 Meiio3
["amerorenes. O6pa3oBaHue U pa3BUTHE

68 MOJIOBBIX KJIeToK. JIabopaTopHas paboTta 1 05

«3ydyeHne cTpoeHus MOJIOBBIX KJIETOK Ha
TOTOBBIX MUKpOIIpenapaTax»




69

NunuBuayanbHOE pa3BUTHE OPraHU3MOB —
OHTOI'EHE3

70

71

72

3aksajKa OpraHOB U TKaHEH U3
3apOAbIIICBBIX JIMCTKOB

Poct u pa3BuTue xxuBoTHBIX. JJaboparopHas
paboTta «BbIsiBIeHHE IPU3HAKOB CXOJCTBA
3apo/ibIiIel TO3BOHOYHBIX KUBOTHBIX)

Pa3mHOXeHue U pa3BUTHE paCTEHUM.
JlaboparopHas pabota «CTpoeHHEe OPraHoB
Pa3MHOXKEHUS BBICIIUX PACTCHHII»

0.5

0.5

73

Hcropus cTaHOBIIEHMS U pa3BUTUS TEHETUKH
KaK HayKu

74

75

76

OcCHOBHBIE IOHATHS U CUMBOJIBI TCHETUKH.
JlaGopaTtopHnast pabota «Jlpo3zodruiia kak
00BEKT T€HETUYECKUX UCCIIEIOBAHNI )Y

3aKOHOMEPHOCTH HACJIEI0BAaHUS IPU3HAKOB.
MoHorubpuaHoe cKpeluBaHue.
[Tpaktuyeckas padora "Hzyuenue
Pe3yJIbTaTOB MOHOTUOPHUIHOTO CKPELIUBAHUS
y npo3opuier"

[uTonornueckue OCHOBBI MOHOTUOPUIHOTO
CKpEIMBAHUSA

0.5

0.5

77

AHanuzupytoiee ckpeuiuBanue. Hermomnnoe
JOMMHHMPOBAaHUE

78

Jurubpunnoe ckpeniuBanue. [Ipaktuueckas
pabota «/3y4yeHue pe3ynbpTaToB
JTUTHOPUTHOTO CKPEITUBAHUS Y IPO30(DUITBI)

0.5

79

HI/ITOHOI‘I/IHCCKI/IG OCHOBBEI I[I/II‘I/IGpI/I,Z[HOI‘O




CKpPEIIMBAaHUS

80 CleruieHHOe HaclIeI0BaHKUE MPU3HAKOB 1
81 XpOMOCOMHas TEOPHS HACIEACTBEHHOCTH 1
82 I'enernka momia 1
83 I'eHOTHII KaK I1€JIOCTHAS CHCTEMA 1
84 I'eneTnyeckuii KOHTPOJIb Pa3BUTHUSA 1
pacTeHui, KUBOTHBIX U YEJIOBEKA
85 N3meHunBOCTh NpU3HAKOB. Bubl 1
W3MEHYHUBOCTH
86 MoudukaroHHast ©3MEHYNBOCTh 1
BapuanuoHHslii psi U BapranoHHast
KkpuBas. JJaboparopnas padota
87 «MccnenoBanue 3akOHOMEPHOCTEN 1 05
MOAU(UKAITMOHHON U3MEHUYUBOCTH. '
ITocTpoeHnne BapualMOHHOTO psifia U
BapUALMOHHON KPUBOI»
88 I'eHoTHIIMYECKAs H3MECHYNBOCTD. 1
KomMOunaTuBHas N3MEHYHNBOCTH
MyranuonHast "3MeHUMBOCTh. [IpakTrueckas
89 pabota «MyTauu y 1po30Qpuiisl (Ha 1 0.5
TOTOBBIX MUKPOMpENapaTax)»
90 3aKOHOMEPHOCTU MYTAI[MOHHOTO MpoIEcca. 1
OIUTreHETHKA B SIIUTCHOMUKA
01 ['enetuka yenoBeka. [IpakTudeckas pabora 1 05
«CocraBiieHue U aHAJIU3 POIOCITOBHOM '
92 MeTtoasl MEUIIMHCKON T'eHETHKHU 1
93 3HayeHNe MEIUIINHCKON T€HETUKH B 1

NpeaoTBpaAliICHUU U JICHCHUH I'CHECTUYCCKUX




3a001€BaHUl YETIOBEKA

OcCHOBHBIE TIOHATHUS CEJIEKITHH.
JlaboparopHnas pabota «3y4ueHue copToB

%4 KYJIBTYPHBIX PACTCHHI U TIOPO]T JOMAITHIX L 05
KUBOTHBIX)
MeTopl CEeNeKIIMOHHON paboTHI.

95 JlaboparopHnas pabota «3ydueHue MeTo10B 1 0.5
CEJIEKLIUH PACTEHUIN»
JlocTrxeHus cenekuu pacTeHui u

96 KUBOTHBIX. [IpakTHueckas padota 1
«I[IpuBHBKa pacTeHHII»

97 CoxpaHeHue, U3yICHHE U UCIIOJIb30BAHUC 1
TEHETUYECKUX PECypPCOB
buotexHosiorus Kak Hayka u 0Tpacib

98 npou3BojicTBa. [IpakTudeckas pabora 1 0.5
«M3y4yeHne 00bEeKTOB OMOTEXHOIOTUI»

99 OcHoOBHBIE HaMpaBIEHUS CHHTETUYECKOM 1
Ounonoruun

100 XpoMOCOMHasi M TeHHAsI MH)KEHEPHUS 1

101 Megunuackiue OMOTEXHOIOTUN

102 PeseprHriit ypok. [ToBTOpenue, 06061ieHue, 1
CUCTEeMAaTH3aIHsI 3HAHHUHA

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 13.5




11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne uudposbie
o Tema ypoka Beero KonrTpoabubie IIpakTuuyeckue 06pa3oBATETBHbIC
padoThI padoTshI pecypeni
1 OpommononHas teopust Y. Jlapsuna 1
5 JIBH>KyIIHE CHIIBI ABOJIFOIMU BUAOB 110 Y. 1
JapBuny
3 Bopn0Oa 3a cyiiecTBoBaHME, €CTECTBEHHBIN U 1
MCKYCCTBEHHBII 0TOOD
4 dopMUpOBaHUE CHHTETUYECKOU TeOprun 1
HBOJIIOLIMH
5 DTarbl HBOJIIOIIMOHHOTO MPOoIecca: 1
MUKPOIBOJIIOIHS 1 MaKPOIBOFOIIHS
6 [Tomymsius — sneMeHTapHas eAMHULIA 1
IBOJIIOIIH
3aKOH reHeTHYeCKOro paBHOBecus Jx.
7 Xapau, B. BaitnOepra. Jlabopatopnas 1 05
pabota «BpIsiBIEHHE H3MEHYUBOCTH Y '
oco0eil 0HOTO BHJIa»
8 DneMeHTapHbIe GaKTOPHI IBOITIOLHUU 1
9 Dddext ocHoBatens. IhdexT OyTbUIOYHOTO 1
TOPJIBIIIIKA
10 Murpauuu. M30n0muu nonymsumii: 1
reorpaduyeckas, Ononormueckas
1 EcrtecTBeHHBIN 0TOOP — HANPABJISIFONITUN 1

(hakTOp IBOIOITUN




12

[TonoBoit oTOOP

13

14

[Ipucnoco0aeHHOCTh OPraHU3MOB KaK
pe3yabTaT MUKpO3BOJIONHH. JlaboparopHas
pabota «3ydenrne apoMopdo30B u
HMO0aANTALUN Y PACTCHUH U )KUBOTHBIX»

[Tpumepbl IPUCTIOCOOICHUH Y OPTaHU3MOB:
MopdoJioruueckue, GU3noIOrnIecKue,
OHMOXMMUYECKHUE, ITOBEICHUYECKHUE.
Jlaboparophuas padota «IIpucrnocobnenus
OpPraHnu3MOB U UX OTHOCHUTCJIbHAA
11e1eco000pa3HOCThY

0.5

0.5

15

16

Buj, ero kputepuu U CTpyKTypa.
Jlaboparopnas pabota «CpaBHEHUE BUIOB
10 MOP(OIIOTHUECKOMY KPUTEPHEO»

Crpykrypa BUIa

0.5

17

BunoobpazoBanue kak pe3yabTaT
MHUKPO3BOJIOIUH

18

19

CBs3b MUKPO3BOJIFOIHUU U STTHUAEMHUOJIOTHN

Makpossosntonus. [TaneonTonornueckue
METO/bl U3yUYEHUS IBOIOLIUN

20

21

22

buoreorpaduueckre METOIbI H3yUCSHUS
ABOJIIOLIMU

OMOpPHUOTOTHYECKHE U CPAaBHUTEIHHO-
Mopdonoruueckre MeToIbl U3yIeHHS
DBOJTIOLUHN

MOJ'ICKy.TISIpHO-TCHCTI/I‘{CCKI/IG,
OHMOXMMHUYECKUE U MAaTEMAaTUUCCKUE METOABI
HU3YUCHUS 5BOJIFOITNU




23

OO01mre 3aKOHOMEPHOCTH BOJTIOIHH

AnantuBHas paguanus. HepaBHOMepHOCTh

24 TEMIIOB HBOJIIOIUH

o5 Hay4Hble TUIIOTE3BbI TPOUCXOXKICHUS KU3HU
Ha 3emuie

26 JloHay4HbIE MTPEICTABICHHS O 3apOXKIACHUU
KU3HH

97 OCHOBHBIE 3TaIbl HEOPTAaHUYECKOM
HBOJIIOIIH

28 ['unoTessl 3apoXKACHUS KU3HHA
Hcropus 3emin 1 METO/IbI €€ H3yUCHHUS.

29 Jlaboparopuas padota «3yueHue u 05
OIMCaHME UCKOTMAEMBIX OCTATKOB JIPEBHUX
OpPTaHU3MOBY

30 HadanbHbIe STarbl OpraHndecKon IBOIIOIIH

31 OBOMIOIUS DYKapuOT
OCHOBHBIE 3TaITbl YBOJIOIIH PACTUTEILHOTO

39 Mmupa. [Ipaktuueckas padora «3yduenue 05
0COOCHHOCTEH CTPOCHHSI PACTCHUI Pa3HBIX '
OTIICIIOBY

33 OcCHOBHBIE TaIbl HBOIOIUH KHUBOTHOTO
MHUpa
DBOIIONIUS )KUBOTHBIX. [IpakTrueckas

34 pabota «3ydeHne 0cCOOEHHOCTEH CTPOCHHUS 0.5
MO3BOHOYHBIX JKUBOTHBIX»

35 PazBuTue xu3Hu Ha 3emMJie 110 Hpam U
nepuosiamMm

36 MaccoBble BRBIMUPAHHS — JKOJIOTHICCKHE




KPHU3HCHI IPOLLIOrO

CoBpeMEHHBIN IKOJIOTUYECKUN KPU3HUC, €TO

37
0COOEHHOCTHU
38 CoBpeMeHHasl cHCTeMa OPraHUYEeCKOTO
MPOIILIIOTO
39 OCHOBHBIE CHCTEMAaTUYECKUE TPYIITIBI
OpPTraHHU3MOB
40 AHTpPOIOJIOTHS — HayKa O 4eJIOBEKe
a1 Pa3BuTue npeacraBieHui 0 TPOUCXOKICHUN
yeJIoBEKA
MecTo 4enoBeka B CUCTEME OpPraHUIEeCKOTO
42 mupa. JlaboparopHas padota «3ydeHue 05
O0COOCHHOCTEH CTPOCHHUS CKEJIeTa YeIOBEKa, '
CBSI3aHHBIX C TIPSIMOXOXKICHUEM))
43 JIBYOKYIIIME CUITBI aHTPOTIOTEHE3a
44 CooTHOIIIEHHE OMOJIOTHYECKHUX U
COLIMAJILHBIX (hPaKTOPOB B AHTPOIIOTEHE3E
45 OCHOBHBIE CTaIUM AHTPOTIOTEHE3a
46 IlaneoreneTnka u majieoreHOMHUKA
47 DBOJTIONHS COBPEMEHHOTO YeJIOBEKa
Yenoseueckue pacel. [IpakTuueckas pabota
48 «M3ydeHne 3K0JIOTMUeCKUX a/lalTalnui 0.5
YeJI0BEKa
49 MeXIUCIUTITMHAPHBIE METOIBI
aHTPOTIOJIOTUHI
50 3apoxaeHUE U Pa3BUTHE YKOJIOTHU
51 Mertoab! skonoruu. Jlabopatopnas padora 0.5




«I/I3yquHe METOJ0B 3KOJIOTHYCCKHNX

HUCCIIEIOBAHUI )

59 3HaueHne YKOJIOrNYESCKUX 3HAHUN I 1
YeJI0BeKa

53 Dkosorudeckue hakTopbl 1
Abnortnueckue GakTopsl. CBeT Kak

54 sKosiormueckuid pakrop. JlabopaTtopHas 1 05
pabota «BblIsBIEHNE PUCTIOCOOICHUI '
OpPraHU3MOB K BIUSHHIO CBETa»
AbuoTtnueckue daxropsl. Temmeparypa kak

55 skosiormueckuii pakrop. JlabopaTopHas 1 05
pabota «BpIsBICHNE TPUCTIOCOOICHUIA '
OpPraHU3MOB K BIUSHHIO TEMIIEPaTyphbI»
Abunotnyeckue gpakropbl. BraxHocTh Kak

56 sKojornueckuit pakrop. JlabopaTopHas 1 05
pabota «AHATOMHUYECKHE OCOOEHHOCTH '
pacTeHuil U3 pa3HbIX MECT OOUTaAHUS»

57 Cpenpl 0OuTaHUs OPraHU3MOB 1

58 Bronornveckne puTMsbl 1

59 XKuzHeHnnble pOpMBI OPraHU3MOB 1

60 buotnueckue hakropsl 1
3HaueHne OMOTUYECKUX B3aUMO/IEHCTBUI

61 JUTSL CYIIECTBOBAHHS OPTaHU3MOB B Cpelie 1
oOuTaHus

62 DKOJIOTMYECKHE XapaKTEPUCTUKHU MOMYJIALUN 1
OCHOBHBIE TIOKA3aTENIN HOMYJISALNH:

63 YHCIIEHHOCTD, TUIOTHOCTh, BO3PACTHAS U 1

MOJIOBAasi CTPYKTypa




OcHOBHBIC TOKa3aTeIU NOMMyJIAHUU:

64 POXKJ1aeMOCTh, TPUPOCT, TEMII POCTA,
CMEPTHOCTh, MUTPAIIUU

65 DKoJjoruyeckasi CTpyKTypa MonyJssiuu

66 JluHaMyKa TOIMYJISIITUU U €€ PeryJIsius

67 KpuBblie pocTa YMCIEHHOCTH TOMYJISIIIHH.
KpuBbie BEDKUBaHUS
Dkosorndeckas Huia Bujaa. JlaboparopHas

68 pabora «lIpucrocobneHnst CeMsIH pacTeHHI 0.5
K PacCeIICHUIO

69 Bun xak cucrema nomynsiuii

20 3aKOHOMEPHOCTH TOBEJICHUS ¥ MUTPALIAN
KUBOTHBIX

71 Coo0111ecTBO OpraHU3MOB — OHOIIEHO3

72 DKocucTema Kak OTKpbITasi cucTemMa

73 KpyroBopot BelecTB 1 MOTOK YHEPTUH B
IKOCHUCTEME

74 OcHOBHBIE TTOKA3aTENN YIKOCHCTEMBI

75 DKOJOTrHYECKHUEe MUPaMHIbI

76 N3meneHus cooOIIecTB — CyKIIECCHH

27 [TpupoHBIE SKOCHCTEMBI. DKOCHCTEMBI 03€p
U peK. DKOCUCTEMBI MOPEN M OKEaHOB

78 [IpupoaHbIe 3KOCUCTEMBI. IKOCUCTEMBI
TYHJAP, JIECOB, CTEIIEH, TyCTHIHb

79 AHTpPOIIOT€HHBIE SKOCUCTEMBI

80 Ypb6oskocucremsl. [IpakTnueckas pabora 05

«3yuenne u onrcanue ypoosKOCUCTEMBI»




3aKOHOMEPHOCTH (HOPMUPOBAHUS OCHOBHBIX

81 B3aUMOJICHCTBUI OPraHU3MOB B
HKOCUCTEMAX
MexaHu3Mbl BO3IEUCTBUS 3arPsI3HEHUN

82 pa3HBIX TUIIOB Ha CYyOOPraHU3MEHHOM,
OpPTraHU3MEHHOM, MOMYJIALUOHHOM U
HKOCHUCTEMHOM YPOBHSIX

83 buocdepa — obmieruranerapHas 060109Ka
3emin

84 Yuenue B. W. Bepuaackoro o 6uochepe

85 3aKOHOMEPHOCTH CYIIECTBOBaHMS OHoCchepsl

86 KpyroBopots! BemiecTs u
OMOTeOXUMHYECKUE ITUKIIBI

87 3oHanbHOCTH Ouochepsl. OCHOBHBIE OMOMBI
CyIIH

88 YcroitunBocTh 6Hocheps

89 DKOJIOTHYEeCKHE KPU3UCHI U UX MTPUUMHBI

90 BosneticTBue genoBeka Ha 6uochepy

o1 AHTpONOreHHoe BO3/1eHCTBHIE Ha
PaCTUTENbHBIN U )KUBOTHBIN MU

92 Oxpana mpupoabI

03 OCHOBHbBIE IPUHIIUIIBI YCTOHYUBOTO
Pa3BUTHSI YEIIOBEUECTBA U TIPUPOJIBI
ParmonansHo€e MpUpo0NOIb30BaHNE U

94 COXpaHEHHE OMOJIOTHYECKOT0 Pa3HOOOpasus
3emnn

95 O6006menue mo Teme «MHUKPOIBOTIONHUS U €€

pe3yNbTaThI»




O606menue o Teme «MaKkpoIBOIIOIUS U €€

96 1
pEe3yJIbTaThI»

97 O606menue no Teme «IIpoucxoxaenue u 1
pa3BUTHE )XKU3HU Ha 3emiie)»

08 O606menue o reme «IIporcxoxaecHue 1
YeJli0BeKa — aHTPOIIOTEHE3»

99 O06o0061IeHne 1o TeMe «IKOJIOTHS — HayKa O 1
B3aMMOOTHOUICHHSX OPTaHU3MOBY
O6006m1eHne o Teme «OpraHu3Mbl U cpeaa

100 1
oOUTaAHUS

101 O6o6meHIEe 1o TeMe «DKOJIOTUS BUJIOB U 1
TIOTYJISILIHI

102 O606menue o Teme «buochepa — 1
JI00abHast IKOCUCTEMAY)

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 7.5




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

* buonorus, 10 xknacc/ Beiconkas JI.B., v .M., PyBunckuit A.O. u
npyrue; nox pegakuuent lllymuoro B.K., Jpimmuna ['"M., Akunonepnoe

obmectBo «M3marenscTBo «lIpocBerienne»

METOINYECKHUE MATEPHUAJIBI JJIA YUUTEJIA

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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