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IHOACHUTEJIBHAA 3AIINCKA

[Iporpamma mo yueOGHOMYy mpeamery "buomnorus" (mamee - Ouoiorus) Ha
ypOBHE cpeaHero obmiero oOpazoBanusi pazpaboraHa Ha ocHOBe DenepalibHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit @eaepaunny,
dr'oC COO, dOIlI COO, ®IIP mo Ouonoruu, Konmenuuu mnpenogaBaHus
y4eOHoro npeamera «brosorus» U OCHOBHBIX MOJOKEHUN (eaepaibHON paboueit
pOrpaMMbl BOCIIUTAHUS.

VYuebnbiit npeamer «buonorus» yriayo6nénHoro ypoBHs uzydenus (1011
KJIACChI) SIBJSIETCS OJHUM K3 KOMIIOHEHTOB IMpeAMETHOW obnactu «EcTecTBEeHHO-
HayuHble npeaMmeTsl». CormacHo mnosoxeHusM PIOC COO mnpodunbHbie
y4eOHbIE TPEIMEThI, U3ydyaeMble Ha YriayOJEHHOM YPOBHE, SIBISIOTCA CIIOCOOOM
mupdepennanun  00ydeHUsT Ha YpOBHE CpeaHero oOmiero oOpa3oBaHUS U
IPU3BaHbl O0ECHEUYUTHh MPEEMCTBEHHOCTh MEX]y OCHOBHBIM OOIIMM, CpPEIHUM
001mKM, cpeTHUM MPOoGEeCCUOHANIBHBIM U BBICIIUM 00pa3oBaHueM. B To ke Bpems
KOKIBIA H3 DJTHX Y4YeOHBIX TMPEAMETOB [OJDKEH OBITh OpPHEHTHPOBAaH Ha
MPUOPUTETHOE pelieHne 00pa30BaTEIbHBIX, BOCHUTATENBHBIX M Pa3BUBAIOIIMX
3a/a4y, CBSA3aHHBIX C MpoQopueHTalueld O00y4aroluXcsi U CTUMYJIHPOBAHUEM
MHTEpeca K KOHKPETHOM O0JIaCTM HAyYHOI'O 3HaHWA, CBA3aHHOIO ¢ OMOJIOTHEH,
MEIULUHOM, SKOJOTUel, ICUXO0JIOTUEN, CIOPTOM MIJIM BOCHHBIM JEJIOM.

[Iporpamma no yuyeOHoMy mpeamery "buonorus" naér npencraBieHUE O
Henu W 3ajadax u3ydeHusi yuyeOHoro mpenmera «buomorus» Ha yriyOn€éHHOM
YpOBHE, onpeensier 00s13aTebHoe (MHBApUAHTHOE) MTPEAMETHOE COIepKaHue, ero
CTPYKTYPUPOBAHHME TIO pa3fenaM W TeMaM, paclpelesieHue Mo KiaccaM,
PEKOMEHYET MOCIEAOBATEIbHOCTh H3Y4YEHUs Y4YEOHOro marepuanga ¢ y4ETOM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBs3€d, JIOTUKH Y4eOHOro Tpolecca,
BO3pPACTHBIX OCOOEHHOCTEeW oOyuaromuxcsi. B mporpamme mno Ouoioruu
peann30oBaH MPUHIMI TPEEMCTBEHHOCTH C HW3y4YeHUEM OMOJOTMM Ha YpPOBHE
OCHOBHOro  oOmero oOpa3oBaHusi, Onarogaps 4YeMy MOpOCMaTpPUBAETCS
HAMpPaBIICHHOCTh HAa  MOCIEAYIONlee pa3BUTHE  OMOJIOTMYECKUX  3HAHUU,
OpUEHTHUPOBAHHBIX Ha (POPMUPOBAHHE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIUICHUS, TMPEACTaBICHU O 370pOBOM o00Opasze >KHU3HHU, Ha
BOCIIUTaHUE OEpPEKHOr0 OTHONIICHUS K OKpyXarliel mnpupogHoit cpene. B
nporpaMme No OHMOJOTMM TaKKe IMOKa3aHbl BO3MOXXHOCTH YYEOHOro mnpeaMera
«buonorus» B peamuzanuu  TpeboBannit PI'OC COO kK mNIAHUPYEMBIM
JUYHOCTHBIM, METANpEeAMETHBIM M TPEAMETHBIM pe3yJbTaTaM OO0yueHUs U B
GbOopMHpPOBaHWH OCHOBHBIX BHUJOB Yy4eOHO-IIO3HABATEIbHOW  JIESITEIbHOCTH
00yYaroImMXcsi MO0 OCBOCHUIO COJIEpXKaHUSI OHOJIOTMYECKOro o0pa3oBaHUsI Ha
YPOBHE CPEIHETO 001Iero 00pa3oBaHuUs.



VYuebusbiii npenmer «buonorus» Ha YpoBHE CpeAaHero ooOiiero o0pa3zoBaHUs
3aBepuiaeT Ouojoruyeckoe o0Opa3oBaHME B IIKOJE M OPUEHTUPOBAH Ha
paciiupeHue U yriyOJjeHue 3HaHMM oOydaromuxcs O >KMBOM IpPHUpOJE, OCHOBAX
MOJIEKYJIIPHOM W KJIETOYHOW OMOJOTMH, 3MOPHOJOTMM M OHOJOTHMU Ppa3BUTHS,
TE€HETUKHU, CENEKINU, OMOTEXHOJIOTHH, SBOIIOLUOHHOTO YUYEHUS U SKOJIOTUH.

N3yuyenue ydeOHoro mnpeamera «buosorusy»» Ha yriayOJIeHHOM YpOBHE
OpUEHTHPOBAHO Ha MOJrOTOBKY OOYYAIOIIMXCS K MOCIEAYIOLIEMY MOJYyUYEHHUIO
Ouonoruueckoro  oOpa3oBaHHMs B By3aX U OpraHU3alMsSIX  CPEIHETO
npodeccroHanbHOro 00pa3zoBanua. OCHOBY €ro coAepk aHUsl COCTABIIAET CUCTEMA
OMOJIOTUYECKUX  3HAHUM, TMOJIYYEHHBIX HpPU HU3YYEHUH  OOyYarOIUMHCS
COOTBETCTBYIOIIUX CHUCTEMATHUECKUX pa3/esioB OMOJIOTMH Ha YPOBHE OCHOBHOI'O
obmero obpazoBanus, B 10—11 kmaccax 3Tv 3HaHUS TONYYarOT pa3BUTHE. Tak,
paciiupeHsl U yriyojgeHbl OHOJIOTMYECKHE 3HaHMs O PaCTEHUsX, JKUBOTHBIX,
rpubax, OakTepusX, OpraHU3ME uYeJOBEeKa, OOIIMX 3aKOHOMEPHOCTSX KU3HH,
JIOTIOJTHUTEIHHO BKIIFOUEHBI OMOJIOTHYECKUE CBEJIEHHUS TPUKIIATHOTO U TOMCKOBOTO
XapakTepa, KOTOPbIE MOXHO MCIIOJIb30BAaTh KaK OPUEHTHUPHI IS IMOCIEIYIOMIErO
BbIOOpa mnpodeccuu. Bo3mokHa Takke HMHTErpanusi OWOJOTMYECKUX 3HAHHUM ¢
COOTBETCTBYIOIIMMH 3HAHUSIMH, MOJYYEHHBIMH OOYYAIOIIMMHCS MpPU H3YUYEHUU
(bu3KKU, XUMHH, reorpaduu 1 MaTEMATUKH.

CrpykTypa nporpamMmsl 1o y4deOHOMYy mnpeamery '"buonorusa" orpaxaer
CHUCTEMHO-YPOBHEBBIH U 3BOJIOUMOHHBIA TOAXOAbl K H3YYEHHIO OHOJIOTHH.
CoryacHO UM, U3y4arOTCsl CBOKMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIC IS JKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpraHu3aliy, IBOJIIOIMU OPraHUYECKOr0 MHpa Ha 3emIle,
COXpaHEHHUs OHOJOTrMYecKoro paszHooOpasust IutaHeTel. Tak, B 10 kiacce
U3y4al0TCsl OCHOBBI MOJIEKYJISIPHOM M KJIETOYHOM OMOJIOrMH, SMOPUOJIOTMU U
OUOJIOTMM Pa3BUTHUS, TEHETUKU M CEJIEKUUU, OMOTEXHOJOTUU U CUHTETHUYECKOMN
OMONIOrNM, aKTyaJM3UPYIOTCS 3HaHUS OO0ydwaromuxcs No OOTaHUKE, 300JI0THUH,
aHaToMuH, (usmonornn uenoBeka. B 11 kmacce wu3yyaroTcs 3BOJIOLMOHHOE
y4€HUE, OCHOBBI 3KOJIOTUU U yUeHHUE 0 Ouocdepe.

VYuebuniii mnpeamer  «buonorus» mpu3zBaH  00€CIEUUTh  OCBOEHUE
oOy4aromuMucs: ONOJIOTMYECKUX TEOPUN U 3aKOHOB, UAEW, IPUHLUIIOB U IIPABUII,
JIeXKAIUX B OCHOBE COBPEMEHHOU €CTECTBEHHO-HAYYHON KapTUHBI MUPA, 3HAHUU O
CTPOEHUH, MHOT000pa3MM M OCOOEHHOCTAX KIIETKH, OpraHu3Ma, MOMyJsLuH,
OHMOLIEHO3a, SKOCUCTEMBI, O BBLAAIOIINXCS HAYYHBIX JOCTUKEHUSAX, COBPEMEHHBIX
UCCIIEJIOBAaHUSIX B OMOJIOTUH, IPUKIAIHBIX aclleKTax OMoJornyeckux 3HaHuil. s
pa3BUTUS M NOAJEPKAHUS HHTepeca oOydarommxcsd K OWOJIOrMM Hapsagy co
3HAYUTEIBHBIM O0BEMOM TEOPETUYECKOI0 MaTepuaa B COJAEPKAHUHM IMPOrPAMMBI
1o OMOJIOTHH MPEAYCMOTPEHO 3HAKOMCTBO C UCTOPHUEH CTAaHOBIEHHUS U Pa3BUTHUSA



TOM WA MHOW oOjacTu OWOJIOTHMH, BKIAJAOM OTEUECTBEHHBIX M 3apyOeKHBIX
Y4EHBIX B PEIICHNE BAKHEUITUX OMOIOTHIECKUX M SKOJIOTUYECKHUX MTPOOIIEM.

[ens nzyuenus yueOHoro npeamera «buosnorusy Ha yriry0JI€HHOM YpOBHE —
OBJIaJIcHHEe  OOyYarOUIMMHUCS  3HAHUAMH O  CTPYKTYPHO-(PYHKIHMOHAIBHOU
OpraHu3allM¥ >KUBBIX CHCTEM pAa3HOTO paHra W MNpuoOpeTeHue yMEeHui
MCIIOJIB30BaTh 3TU 3HaHUA B (POPMHUPOBAHUM MHTEpPECA K ONpPEAEIEHHON 00sacTu
npoecCHOHaNbHON NIeATeTbHOCTH, CBSI3aHHOW C OHOJIOTHEH, WM K BBIOOpPY
y4eOHOT0 3aBeICHUS JIs1 TPOJIOJKEHUS OMOJIOrMYEeCKOro 00pa3oBaHusl.

Joctwxenue uenu u3ydyeHuss yuyeOHoro npeamera «buosorus» Ha
yrayO0inEHHOM YPOBHE 00€CTIEUMBACTCS PEIICHUEM CIISIYIONINX 3aa4:

OCBOEHHE 00YyYaroIIMMHCA CUCTEMbI OMOJIOTUYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOrMUYECKUX TEOPHUSX, KOHLEMIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
IpaBuiIaX, COCTABJISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTUHY MHPA; O
CTPOCHUHU, MHOIroo0pa3uvi M OCOOCHHOCTSIX OWOJOTHYECKUX CHUCTEeM (KJIEeTKa,
OpraHu3M, MOMyJISALuUs, BU, OMOTeoreHo3, Onocdepa); 0 BELAAIOIMUXCS OTKPHITHIX
Y COBPEMEHHBIX MCCIIEIOBAHUAX B OMOJIOTHH;

O3HAKOMJICHHWE OOY4YaloMIMXCS C METOJAMH TIO3HAHUS >KUBOW MPUPOJIBI:
UCCIIEIOBATEILCKUMU  METOJaMU  OMOJIOTMYECKMX HayK (MOJIEKYJSpHOU U
KJIETOYHOM OHMOJIOTUM, SMOPHOJOTMA U OHWOJIOTMM pa3BUTHUS, TE€HETHUKU U
CeJIeKIIMM, OWOTEXHOJOTUM U CHHTETUYECKOW OWOJIOTHH, TMaJeOHTOJIOTHUH,
JKOJIOTUH);  METOJJaMH  CaMOCTOSITEJIBHOTO  IPOBEIEHUS  OMOJOTHYECKHUX
uccienoBaHuii B jabopaTopum M B Ipupoje (HaOmoJeHue, H3MepeHue,
AKCIIEPUMEHT, MOJIEJIMPOBAHUE);

oBlaficHHe OOy4YalOIMMHUCS  YMEHHUSIMU: CAMOCTOSITEIbHO  HAXOAWTbh,
aHAJIM3UPOBATh U WCIOJIb30BaTh OWOJIOTHYECKYI0 HH(GOPMAIIHMIO; TOJIB30BATHCS
OMOJIOTUYECKON TEPMUHOJIOTHEH M CUMBOJIMKOHN; YCTaHABIMBATh CBS3b MEXIY
pa3BUTHEM OHOJIOTMM U  COLUAIbHO-3KOHOMUYECKUMH U  SKOJOTUYECKUMHU
npo0jeMaMu 4YeJOBEYECTBa; OLIEHMBATh MOCIEACTBUS CBOEH NEATEIBbHOCTH I10
OTHOLIEHUIO K OKpY)Karolleil MPUPOJHON cpene, COOCTBEHHOMY 30pOBBIO U
3JI0POBBI0  OKPY)KAIOIIUX  JIOJIEH; OOOCHOBBIBAaTH U COOJIONATh  MEpHI
nporIIakTUKA UH(GEKIIMOHHBIX 3a00JIeBaHU, TIpaBuiIa MOBEAEHUS B MPUPOAE U
oOecrieueHnss 0€30MaCHOCTH COOCTBEHHOM KM3HENEATEIbHOCTH B UPE3BbIYANHBIX
CUTyallUsIX MNPUPOJHOIO M  TEXHOIEHHOIO  XapakTepa; XapaKTepu30BaTh
COBPEMEHHBIC HAYYHBIC OTKPBITUS B 00J1aCTH OMOJIOTHH;

pa3BuTHEe y 00y4YalOIUXCsl HHTEUIEKTYaIbHBIX U TBOPUYECKUX CIOCOOHOCTEM
B IIpollecCe 3HAKOMCTBA C BBIJAIOMIMMUCS OTKPBITUAMH M COBPEMEHHBIMU
UCCJIEIOBAHUSIMU B OHMOJIOTMH, pEIIaeMbIMU €10 MpoOieMaMH, METOAO0JOruen
OMOJIOTUYECKOTO UCCJIEI0BAHMS, IIPOBEICHHUS AKCIIEPUMEHTAITLHBIX



UCCIICIOBAHHM, PEIICHUs] OMOIOTUYECKUX 3a/1a4, MOACIUPOBAHNUSA OMOJIOTHIECKIX
00BEKTOB U MPOIIECCOB;

BOCIIUTAHUE Y 00YyYaIOIMXCs [IEHHOCTHOI'O OTHOIIEHUS K KUBOW MPHUPOJE B
IIEJIOM U K OTJICIBbHBIM €€ 00beKTaM U SBJICHUSIM; ()OPMUPOBAHHUE IKOJIOTUIECKOH,
TCHETUYECKOW TPaMOTHOCTH, OOImIeH KyJbTypbl TIIOBEICHUS B TPUPOJIE;
WHTETPAIUN €CTeCTBEHHO-HAYYHBIX 3HAHUN;

npuoOpeTeHre  OO0ydJaloIUMHUCS  KOMIIETEHTHOCTH B PAIlMOHAJILHOM
IPUPOAOIIOIL30BaHUN (COOJIO/IEHHE TpaBUi TOBEIECHUS B MPHUPOJIE, OXPaHbl
BUJIOB, IKOCUCTEM, OHOC(hEphl), COXpaHEHUH COOCTBEHHOTO 3[I0POBbSI M 30POBBS
OKpyXaromux Jronei  (coOmonmenuss Mep mnpoduimakTuku — 3a00JIeBaHUH,
obOecrieueHrne OE30MACHOCTH >KU3HEACSITEIIBHOCTH B YPE3BBIYAMHBIX CHUTYaIMSIX
OPUPOAHOTO ¥  TEXHOTEHHOIO0  XapakTepa) Ha OCHOBE  HCIOJIb30BaHUS
OMOJIOTUYECKUX 3HAHUN U YMEHUN B TOBCEAHEBHOM JKU3HU;

CO3/IaHMe  YCIOBMH I  OCO3HAHHOTO  BbIOOpa  OOydYarOIIUMUCSA
VH]IMBUTyaJIbHOU oOpa3zoBaTeabHON TPAaeKTOPUH, CTIOCOOCTBYIOIIEH
HocaeaAyomeMy MNpodecCHOHAIbHOMY CaMOOIPENEICHUIO, B COOTBETCTBUU C
WHIMBUYJIbHBIMU UHTEPECAMH U MOTPEOHOCTSIMHU PErHOHA.

OO11iee YuCI0 YacoB, OTBEICHHBIX Ha U3y4YeHHE OUOJIOTMU Ha YriayOJeHHOM
YpOBHE cpeaHero obiiero odpazoBanusi, coctarisier 204 yaca: B 10 knacce — 102
yaca (3 yaca B Hefento), B 11 kmacce — 102 gaca (3 yaca B HEZEI0).

OT6op opraHu3arMoOHHBIX (OPM, METOJOB M CPEACTB OOy4YeHHUS OHOJOTHH
OCYIIECTBJISIETCS ¢ YUETOM CcHenu(UKU ero COoJAep KaHUs W HANpaBIEHHOCTH Ha
NpOAODKeHHE OWOJIOTMYECKOTO O00pa3oBaHUs B OpraHU3alUsAX  CPEIHEro
po(heCCHOHATLHOTO U BHICIIETO 00pa30BaHUS.

OO6s13aTeBHBIM YCIIOBHUEM MPU 00YYEHUU OMOJIOTUU HA YTIIyOJIEHHOM YPOBHE
SBIIAETCS TIPOBEJIEHNE TAa0OpPATOPHBIX M MpakTH4YecKuX padoT. Taxkxke yuactue
o0yyJaronuxcsi B BBIMOJHEHUU MPOEKTHBIX M YUeOHO-HUCCIEA0BATENIbCKUX PadoT,
TEMaTHKa KOTOPBIX  OMpEJeNseTCs Y4YUTelleM Ha OCHOBE HUMEIOIINXCS
MaTePHATBHO-TEXHHYECKIX PECYPCOB U MECTHBIX MTPUPOIHBIX YCIOBUH.



COJEPKXAHUE OBYUYEHUA
10 KIIACC

ConepxaHue HporpamMMbl, BBIICIEHHOE KYPCUBOM, HE BXOAUT B IMPOBEPKY
rocyaapcTBeHHou utoroBoit arrecranuu (I'MA).

Tema 1. buoJsiorusi Kak HayKa

CoBpemeHnHast OMOJIOTHS — KOMIUIEKCHasl Hayka. KpaTkast HCTOpusi pa3BUTHS
Ouonornu.  buonormdyeckue  HAYKM M HM3yYaeMble ~HMH  MPOOJIEMBI.
dyHIaMEHTaJIbHbIE, NPUKIAJHBIE KM TOWCKOBBIE HAy4YHBIE WCCICIOBAHUS B
OHMOJIOTUH.

3HayeHue Ouosoruu B (HOPMUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAYYHOM
kaptuabl mupa. [Ipodeccun, cBszanHbie ¢ Ouonorueil. 3HaueHUe OUOJOTUM B
[IPAKTUYECKOM JEATEIIbHOCTA 4YEJOBEKa: MEIAULMHE, CEIbCKOM XO3SMCTBE,
MPOMBIILJIEHHOCTH, OXPAHE NPUPOIBI.

JdemoHcTpanumn

[Moptpetsr: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Japsun,
V. I'apseii, I'. Mennens, B. U. Bepnanckuit, U. I1. 11aBnos, M. . Meunnkos, H.
. Basunos, H. B. Tumodees-Pecosckuii, [Ix. Yorcon, ®. Kpuk, /1. K. benses.

Tabmuubl U cxembl: «CBsi3b OMOJIOTMHM C JIpYyruMu Haykamuy, «Cucrema
OMOJIOTMYECKUX HAYK.

Tema 2. JKuBble cUCTEMBI U MX U3YYeHHUE

KuBble cuctemMbl Kak mpeaMer uszydeHusi Ouonoruu. CBONCTBA >KUBBIX
CUCTEM: €IMHCTBO XUMHUYECKOIO COCTaBa, JUCKPETHOCTb M LEJIOCTHOCTb,
CJI0KHOCTh W YNOPSJAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOpPTaHU3alusl,
CaMOBOCITPOM3BEICHUE, PA3APAKUMOCTh, U3MEHYMUBOCTD, POCT U Pa3BUTHE.

YpOBHM OpraHu3alny KUBBIX CHUCTEM: MOJICKYJISIPHBIMA, KJIETOYHBIH,
TKAQHEBbIN, OpPraHU3MEHHBIM, MOIMYJISIIIHOHHO-BUJIOBOM, AKOCHUCTEMHBIN
(buoreonenoTnyeckuit), OmochepHsiit. Ilporecchl, TPOUCXOIAIINE B KUBBIX
cucremax. OCHOBHBbIE TpHU3HAKW KUBOro. JKu3Hb Kak (opMma CyIIeCTBOBaHUS
Marepuu. Hayku, n3ydaromue )KuBble CUCTEMBbI HA PA3HBIX YPOBHSIX OpPTraHU3AIUU.

W3yuyenue xuBbIX cucteM. MeTonsl Ouonoruueckoir Hayku. HaOmionenue,
M3MEpPEHUE, DKCIIEPUMEHT, CUCTEMATU3alMs, MeTaaHanus3. llonarue o 3aBucuMon u
He3aBUCHUMOW mniepemeHHOW. [lmaHupoBanue »skcnepumenTta. IlocTaHoBka u
npoBepka rumnote3. HyneBas runore3a. [lonsarue BHIOOPKH U €€ TOCTOBEPHOCTD.
Pa3bpoc B Owonormueckux maHHbIX. OIEeHKa JOCTOBEPHOCTH IOJTYYEHHBIX
pe3ynbTaroB. [IpuumHBI HCKaX€HUsT pe3yJibTaTOB JSKcrepuMeHrta. lloHsAtue
CTaTUCTUYECKOTO TECTA.

JdemoHcTpanumn



Tabmuipl u cxeMbl: «OCHOBHBIE TIPU3HAKU KU3HW», «buonorunyeckue
cucrtembl», «CBoiiCTBa KHUBOW MaTepun», «YPOBHU OpraHU3aLMUU KUBOU
npuponb», «CTpoeHHe MKUBOTHOW KIETKW», «TKaHU KUBOTHBIX», «CHCTEMBI
OpraHoOB 4YeJlOBeuecKoro opranumsma», «buoreonenos», «buocdepa», «Meroabl
U3y4EeHUs )KUBOU IIPUPOJIBDY.

O6opynoBanue:  jmabopaTopHOoe  OOOpyJOBaHWE I TPOBEICHHUS
HAOJIIOICHHH, U3MEPEHH, SKCTICPUMEHTOB.

IIpakTnueckas padora «lcrnonp30BaHuE pa3IUYHBIX METOAOB MpPH
M3YYECHUU KUBBIX CUCTEM.

Tema 3. buoJiorusi KjieTku

Knerka — cTpykTypHO-QyHKIIMOHANbHAS e€AWHHIIA KUBOTO. Mcropus
oTKpbITUA KiIeTku. Pabotel P. ['yka, A. JleBenryka. Knerounast reopust (T. I1IBanH,
M. Hlneiinen, P. BupxoB). OCHOBHBIE MOJOXEHUS COBPEMEHHOW KJIECTOYHOM
TEOPUH.

Metoapl  MOJIGKYJSIPHOM W KIETOYHOM  OMOJOTHMU:  MHUKPOCKOMMUS,
xpoMmarorpadusi, IMeKTpodopes, METol MEYEHBIX aToMOB, au(depeHITnaATbHOES
HEHTpU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIIETOK. M3yueHue @urkcuposanHvix
K1emoK. DIEeKTpOHHAas MUKpockonus. Koxgoxanvuas muxpockonus. BumanvHoe
(npudsicusHenHoe) uzyuenue Kiemox.

JdemoncTpanuu

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

Tabmuupl u cxembl: «CBETOBOM MHUKPOCKOIM, «JIEKTPOHHBII MHUKPOCKOID,
«Hcropus pazBUTHA METOAOB MUKPOCKOTIUID.

O6opynoBaHue: CBETOBOM MHKPOCKOI, MHKPOIpENnaparsl PacTUTEIbHBIX,
KUBOTHBIX U OAKTEPHAIBHBIX KIETOK.

IlpakTuueckass padora «l3yueHue METOAOB KJIETOYHOM OHMOJIOTUH
(xpomartorpadusi, anekTpodope3, audpdepeHnranbLHOe 1EeHTPUGYTUpOBaHUE,
[TLP)».

Tema 4. XumMnueckasi OpraHu3anus KJIeTKU

XUMHUYECKHI COCTaB KJIETKU. Makpo-, MHUKpPO- U YJIbTPAMUKPOIJIEMEHTHI.
Bona m e€ posib Kak pacTBOPUTENS, pEarcHTa, y4acTue B CTPYKTYPHUPOBAHUU
KJIETKH, TEIUIOPEryysiquu. MuHepanbHble BEUIECTBA KJIETKH, MX OHUOJOrMyeckas
poJib. PO KATHOHOB M AHHUOHOB B KJIETKE.

Opranuyeckue BelleCTBa KIETKU. buosornyeckue mnonumepsl. benku.
AMMHOKHCIIOTHBIN cocTaB 0enkoB. CTpyKTyphl OenkoBoi Mojekysbl. [lepBuunas
CTPYKTypa Oenka, MeNnTHAHas CBA3b. BTopuyHas, TpeTU4Has, 4YEeTBEPTUYHAs
cTpykTypbl. [lenatypamus. CBoiictBa OenkoB. Krnaccuduxamuss — Oenkos.
buonorunyeckue Gpynkium 6emkoB. [Ipuonsi.



YraeBoasl. MoHOCaxapubl, AUCaXapuibl, OJIMTOCAXapUIbl U MOJIUCAXAPUIBI.
OOmuii TUTaH CTPOGHHUS U (PUBUKO-XUMHUYECKHME CBOMCTBA  YIJIEBOJIOB.
buonornyeckre GyHKIMN YIII€BOIOB.

Jlunuast. 'mapodunsHo-ruapodoOHBIe cBOMcTBA. Kitaccudukanus Tunuaos.
Tpurnunepunapl, Qoconunuasl, BOCKH, cTepounibl. buosornueckue QyHKIUU
munuaoB. OOmMe CBONCTBA OMOIOTHYECKIX MeMOpaH — TEKy4eCTh, CIIOCOOHOCTH K
CaMO3aMbIKaHHIO, TTOJTYTIPOHUIIAEMOCTb.

Hyxnennoseie kucinotsl. JJHK u PHK. CtpoeHune HYKIEHHOBBIX KHCIOT.
Hyxneotuapl. [lpunnun kommementapuoctu. IlpaBuno Yapradda. Crpykrypa
JIHK — nBoiinas crimpans. Mectonaxoxaenue u Ouonorndeckue pynkmuu JTHK.
Bunst PHK. ®ynkuuu PHK B kierke.

Crpoenue mounekynbl AT®. Makpospruueckue cBsizu B Mosekyie ATO.
buonornyeckue ¢pynkunun AT®. BoccTaHoBIeHHbIE IEPEHOCUUKH, UX (PYHKIIUU B
kietke. [pyeue wykneozuompugocgpamer (HT®). CexsenupoBanue JIHK.
Memoouvl cenomuxu, mpancKpunmomuKu, nPomeoMuKHu.

CtpykrypHas OuojorHs: OMOXHMHYECKHE U OMO(HU3NYECKUE MCCICAOBAHUS
cocTaBa U TMPOCTPAHCTBEHHOM CTPYKTYphl OHOMOJEKyn. Mooeruposarnue
CMPYKMYpsl U QYHKYULL OUOMONEKYI U UX Komniekcos. KomnvromepHuiti ouzaun u
Op2aHuyecKull CuHme3 OUOMONEKYI U UX HENPUPOOHBIX AHAN0208.

JdemoncTpanuu

[Toprpetsr: JI. [lonunr, Ixx. Yorcon, @. Kpuk, M. Yuikunc, P. ®pankiuH,
®. Conrep, C. [Ipy3unep.

Huarpammer:  «PacnpeneneHue XUMHUYECKUX DJIEMEHTOB B HEXHBOM
npupojie», «PacrpeneneHne XuMUIECKUX 3JIEMEHTOB B dKUBOU MPUPOEH.

Tabmuubr u cxemsl: «llepuogmdeckass Tabnuia XUMHUYECKUX JIIEMEHTOBY,
«CtpoeHue MoJIeKyJbl BOIbI», «BelllecTBa B cocTaBe OpraHu3mMoB», «CTtpoeHue
MOJIEKYJIbl  Oenikay, «CTpyKTypbl O€IKOBOM MOJIEKYJb», «CTpOeHHE MOJIEKYII
yriaeBofoBy, «CTpoeHwe MOJeKyd JUNUIoB», «HyKiIenHOBbIE KHUCIOTHIY,
«Ctpoenne Monekysbl ATOy.

O6opynoBaHue: XUMHUYECKas OCY1a U 000PYI0BaHHUE.

JlabopaTtopnasi pabora «O0HapyxkeHre OETKOB C MOMOIIBIO KAYECTBEHHBIX
peakum».

JlaGopaTropnass  paGora  «lccrmemoBaHue ~— HYKJIEHMHOBBIX — KHUCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHbIX OPTaHU3MOB).

Tema 5. CTtpoenne ¥ PyHKIUN KJIETKH

Tumel KIeTok: JyKapuoTHYecKas W mpokapuoruyeckas. CTpyKTypHO-
(GyHKUHOHATbHBIE 00pa30BaHUS KIETKU.



CtpoeHue npokapuoTuueckoit kiuetku. Knerounast crenka OakTepuil U apxei.
Oco0OeHHOCTH CTpPOCHHsI TEeTepoTpOoHONH U aBTOTPOPHON MPOKAPUOTUUECKUX
KJIETOK. MecTo U poJib IPOKapuoOT B OMOIIEHO3aX.

Ctpoenue u (GyHKIIMOHUPOBAHUE AYKapUOTHUUYECKOU KJICTKH.
[Tnazmatuueckass wmemOpana (mazmanemma). CTpykTypa IIa3MaTU4YeCcKOU
MeMOpanbl. TpaHCIOPT BEMIECTB Yepe3 IIa3MaTUYeCKyl0 MeMOpaHy: MacCUBHBIN
(muddysus, obneruénnas auddysus), aKTUBHBIA (NEPBUYHBIA W BTOPUYHBIH
aKTUBHBIN TpaHcropT). Ilomymponunaemocts wMeMOpanbl. PabGoTa HaTpuii-
KaJIUEBOTO Hacoca. DHAOLMTO3: MUHOLMTO3, (aronuro3. Dx3ouuTo3. Kierounas
crenka. CTpykTypa u QyHKIIMHN KIETOYHON CTEHKU PACTeHHA, TPHOOB.

[Hutomna3zma. [uto30mb. [luTockener. J{BrxeHnue muroria3Mbl. OpraHouabl
kinetkn. OnHOMeMOpaHHBIE OPTaHOWIBl KJIETKH: JHJOIUIa3MaTHYecKas CeTh
(BIIC), annmapar 'onbaxku, JTU30COMBI, UX CTpoeHUE M (yHKIMH. B3aumMocBs3b
OJITHOMEMOpPAHHBIX OPraHOMJOB KJIETKH. CTpOeHHE T'paHyJSIPHOTO PETUKYJIyMa.
Mexanusm nanpasnenus denkos ¢ IIIC. CuHTE3 pacTBOPUMBIX OenkoB. CHHTE3
KJIETOYHBIX ~ MeMOpaH. [maakuii  (arpaHyssipHBIA)  SHIOIUIA3MATHYECKUIN
peruxynyM. CekperopHas ¢yHKuus amnmapara ['onbmku. Moougurkayus 6enxos 6
annapame [ onvoocu. Copmuposka 6enxkos 6 annapame [ onvOxcu. TpaHcHopT
BEIIIECTB B KJIETKE. Bakyosn pacTuTenbHbIX KIeTOK. Kierounslii cok. Typrop.

[lonyaBTOHOMHBIE ~ OpPraHOWABI  KIETKH:  MUTOXOHAPUM,  ILJIACTUJIBI.
IIpoucxooxcoenue mumoxonopuit u niacmud. Cumobuozenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenne u (YHKIIMM MUTOXOHJpUN W 1uiactui. llepBuunsle,
BTOPUYHBIE UM  CJIOXKHBIE  TUIACTUALI  (POTOCHUHTE3UPYIOMIMX  JYKAPHUOT.
XJIOpOIIACTBI, XPOMOILIACTHI, JEUKOIIACTHI BHICIINX PACTEHUM.

HememOpanusie opranouasl kietku CTpoeHue M (PyHKIIMH HEMEMOpPAHHBIX
OpraHouJI0B KJIETKHU. PuGocomsr. IIpomesicymounvie Qunamenmo.
MukpodunameHTsl. Axkmunogvle Muxkpoguramenmol. MpbllIeUHbIE  KIIETKU.
Axmunosvie KOMHOHEHmMbl HeMbluleyHblX Kiemok. MukpoTpy6ouku. Knerounbii
neHtp. CTpoeHuMe U JABWKEHHE KIYTHKOB UM pecHHYEeK. MHUKpOTpyOOUKH
nuToruia3mel. LleHTpuons. benku, accoyuuposanmvie ¢ MUKpopuiameHmamu u
Mmuxkpompybouxamu. Momopusie 6enxu.

Anpo. Ob6onouka siapa, XpoMaTUH, KapuoIuia3Ma, SIAPHIIIKH, UX CTPOCHUE U
bynkuuu. Snepusiii O0enkoBbld MaTpukc. IIpocTpaHCTBEHHOE pacHOIOKEHUE
XpoMocoM B HUHTep(ha3sHOM siape. Idyxpomamun u 2eemepoxpomamut. bemku
XpOMaTuHa — THUCTOHBI. Jlunamuxa sdepHou 00010YKU 6 Mumose. Sfoepmblii
mpancnopm.

Kinerounsie BkiatoueHus. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK DYKaApUOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHOI).

JdeMoHcTpanuu



[Toptpersr: K.C. MepexkoBckuit, JI. Mapryinuc.

Tabmunbsl u cxembl: «CTpoeHHE 3YKapUOTHYECKON KieTKu», «CTpoeHue
JKUBOTHOW  KJIETKW», «CTpO€HHE  pacTUTENbHOM  KiIeTKW», «CTpoeHue
MUTOXOHAPUW, «Aapo», «CTpoeHne NpOKapUOTHIECKON KIETKNY.

OOopynoBaHue: CBETOBOM MHMKPOCKOI, MHKpPOIpenaparbl pPacTUTENbHbIX,
KUBOTHBIX KJIETOK, MUKPOIIPENapaTsl OaKTepUaIbHBIX KIETOK.

JlabopaTopnass pabora «l3yuyeHue CTpPOEHHS] KIETOK Pa3IU4YHBIX
OpPraHu3MOB).

IIpakTnyeckas padora «/3ydyeHne cBOWCTB KIETOYHOU MEMOpaHBI».

JlabopaTopHass padora «JccnenoBanue masmosin3a W JAEIUIA3MOJIM3A B
PACTUTENBHBIX KIETKAX.

IIpakTnueckass padora  «l3ydyeHue  [OBWUKEHUS  LUTOILIA3Mbl B
PACTUTEINIbHBIX KIIETKAX).

Tema 6. OOMeH BelmiecTB M peBpalleHHe JHEPIHH B KJIETKe

AcCUMWISIIIAS ¥ TUCCUMIIIALIAS — JIBE€ CTOPOHBI MeTabonn3ma. Tunsl oomMeHna
BEIIECTB: aBTOTPO(HBIN W TeTepOTPO(HBIA. YdUacThe KHUCIOpoJa B OOMEHHBIX
mpoleccax. OJHepreTuueckoe obOecrnieueHre KiIeTKu: mnpeBpanieHue ATO B
oOMeHHBIX Tmporeccax. DepMeHTAaTUBHBIM XapakTep peakuuil KJIETOYHOIO
Metabonuzma. DepMEeHTBI, HUX CTPOCHHE, CBOMCTBA U MEXaHHU3M JICHCTBUSI.
Kodepmentsl. OTnnuust pepMEHTOB OT HEOPTaHMYECKUX KaTanu3aTopoB. bemku-
aKTUBATOPHl M OCNKU-UHTHOUTOPHI. 3aBUCUMOCTh CKOPOCTH (PEepPMEHTATUBHBIX
peakuuii OT pa3IMYHbIX (PAKTOPOB.

IlepBUYHBIA CHHTE3 OpraHMYecKUX BellecTs B Kietke. DorocunHres.
Anoxcueennvill U okcuceHHblll pomocunmes y 6axmepui. Ceemocodbuparoujue
nuUeMeHmbvl U NUSMEeHMbl PeakyuoHHo20 yenmpd. Posb XJI0pOIUIACTOB B MpOLECCe
dboTocunTeza. CBeroBas u TeMHOBas (aspl. Pomoovixanue, Cs., Cy. u CAM-munol
gdomocunmesa. IlponyktuBHocTh GoTOCHHTE3a. BiusHue pa3iandHbx (HakTOpoB
Ha CKOPOCTh (poTocuHTE3a. 3HaUeHHUE (POTOCUHTESA.

XeMOCHUHTES. Pasnoo0Opasue OpPraHU3MOB-XEMOCHUHTETHKOB:
HUTPUPUIIUPYIOIIHE OaKTepuu, >KeNe300aKTepuu, CepoOaKTEPHH, BOJOPOIHBIC
OakTepuu. 3HaYCHUE XEMOCHUHTE3A.

AHa’poOHble opranu3Mbl. Buaesl Opoxxenus. IIponykTbl OpokeHHMs M HX
UCIIOJIb30BAaHUE YEJIIOBEKOM. AHA3pOOHBIE MHUKPOOPTraHU3MbI KaK OOBEKTHI
OMOTEXHOJIOTUH U BO3OYAUTENN OOJIC3HEH.

AspoOHBIe OpraHu3MBbl. Oranbl HYHEPTETUYECKOTO oOMeHa.
[ToaroToBuTenbHbIN dTan. ['HKOIN3 — OECKUCTOPOAHOE PACIICTUIEHUE TIIFOKO3bI.

buonornyeckoe OkHClI€HUE, WA KIETOYHOE JbIxaHue. Poib MUTOXOHIpUH B
nporeccax ouojornueckoro okucinenus. Luknndeckne peakiuu. OKUCIUTEIHHOE
dbochopunupoBanue. uepeuss MmemoOpannozo epaoueHma npomonos. Cunmes



AT®D: paboma npomonnou ATD-cunmaszwl. IlpemmyiiecTBa a’poOHOTO IMyTH
oOMeHa BeIecTB nepes; aHadpOOHBIM. DP(HEKTUBHOCTH YPHEPTETUIECKOTO OOMEHA.

JdemoHcTpanuu

[Toptpersr: k. Ilpuctin, K. A. Tumupsaszes, C. H. Bunorpanckuii, B. A.
Ourensrapar, 11. Murtuem, I'. A. 3aBap3uH.

Tabnuiel 1 cxembl: «DOTOCUHTE3», «DHEpreTuueckuit oomen», «buocunres
oenka», «CtpoeHue pepMeHTa», « XeMOCHUHTE3Y.

O6opynoBaHue: CBETOBOM MUKPOCKOI, 00OpYJAOBaHHME AJII TMPUTOTOBIICHUS
MOCTOSTHHBIX ¥ BPEMEHHBIX MUKPOIIPENapaToB.

JlabopaTopnass pabGora «/3yueHue  KaTaIUTUYECKOW  aAKTUBHOCTH
dbepMeHTOB (Ha IpUMEPE aMIIIa3bl WU KaTajaasbl)y.

Jlabopatopnass pabGora «/3ydeHue (HEepMEHTATUBHOTO pACIICIICHUS
MIEPOKCHJIa BOJIOPO/Ia B PACTUTEINIBHBIX U KUBOTHBIX KIETKAX).

JlabopaTopnass padora «CpaBHeHue mporieccoB (OTOCHHTE3a U
XEMOCHHTE3a.

JlaGopaTopHasi padoTa «CpaBHEHHE ITPOIIECCOB OPOKCHUS U JbIXAHH.

Tema 7. HaciiencreHnasi uHGopManus U peajn3anus eé B KiIeTKe

Peakiuu MarpuuHoro cunres3a. [IpyHIMI KOMIUIEMEHTAPHOCTH B PEAKIIMSIX
MaTPUYHOI'O CHHTe3a. Peanuszanus HaciaeAacTBEHHOW MHpopManuu. ['eHeTnueckuit
KOJI, €ro cBoucTtBa. TpaHckpuniusa — MarpuuHbli cuHTe3 PHK. IIpunumms
TPAHCKPUIIUMU: KOMIUIEMEHTAPHOCTh, AHTUIIAPAIIIEIbHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckou knemke. Hexooupyrowue PHK.

Tpancnsauus u e€ sranbl. Yuyactue TpancnoptHbix PHK B 6uocunrese Genka.
VYcnoBus Omocunteza Oenka. KomupoBanme amuuokucnotr. Ponbp pubocom B
OouocuHTese Oenka.

Cospemennvie npedcmasienus o cmpoenuu 2enog. OpraHuzanus reHoma y
IIPOKApUOT U 3YKapuoOT. Peryysiius akTUBHOCTM I'€HOB Yy NpokKapuoT. ['mmore3a
onepoHa (®. XKako0, XK. Mano). Moaexynapuvie mexanusmovl 3KCHpeccuu 2eHO8 y
aykapuom. Ponv xpomamuna 6 pecynsiyuu pabomel 2enog. Perynsuus 0OMEHHBIX
IPOLIECCOB B KJIeTKE. KiIeTOUHBINA roMeocTas.

Bupycel — HekieTounbie (OpMBI )KU3HU M 00JUraTHbie napa3utbl. CTpoeHue
IPOCTBIX U CIOXHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKusHenHviti Yyuki
JIHK-cooepocawux eupycos, PHK-codepocawux eupycos, obaxmepuogazos.
Obpamnasa mpauckpunyus, pesepmasa, uHmezpasd.

Bupycubie 3aboneBanus denoBeka, uUBOTHBIX, pactenuid. CITN]J, COVID-
19, counanbHbie U1 MEAUIIMHCKHE TPOOIIEMBI.

buoungpopmamura: unmeepayus u anamus o6orvuwiux maccueos («bigdatay)
CMpPYKMYpHuIX buonocuyeckux oannvix. Hanomexuonoeuu 6 ouonoeuu u meouyune.
Ilpoepammupyemvie pynxyuu 6eakos. Cnocodwl 00cmasKu 1eKapcms.



JdemoncTpanuu

[Toptpetsr: H. K. Kosbiios, /1. 1. UBaHoOBCKHIA.

Tabmuiel u cxembl: «brocuaTe3 Oenkay», «I'eHeTHdeckuit kon», «Bupycei»,
«bakrepuodarm.

IIpakTuyeckas padora «Co3naHue MOJICIIN BUPYCA».

Tema 8. 7/Ku3HeHHbIH HUKJI KJIETKH

Knerounsiéi 1wk, ero mnepuoabl W peryisinusa. WMutepdaza u  MuTos.
Oco0OeHHOCTH TMpoIIecCOB, MpoTeKalIux B uHTepdaze. [loaroroBka KiIeTKd K
nenenuto.  I[lpecuntetrudyeckuii  (MOCTMUTOTUYECKHUM),  CHUHTETHYECKHM U
MOCTCHHTETHYCCKUH (MPEMUTOTHIECKUH ) TIEPUO bl UHTEP(hA3HI.

Marpuunbeii cunte3 JHK — pernmukamms. [Ipunuuner perummkanuu JITHK:
KOMIUJIEMEHTAPHOCTh,  IMOJYKOHCEPBATUBHBIM  CHHTE3, AHTUIIAPAIJIEIBbHOCTD.
Mexanusm perukanuu JJTHK. Xpomocomsl. Ctpoenne xpomocom. Tenomepsl u
Tenomepaza. XpPOMOCOMHBIM HaOOp KJIETKM — KapuOTUll. JIUMIOWAHBIA W
raruiouaHBI  HAOOpPBI  XpoMocoM. ['oMomoruunabie xpoMocombl. [lomoBwie
XPOMOCOMBI.

Henenue xnetkn — wmuto3. Craguu MHTO3a U TNPOUCXOIAIINE B HUX
npoueccel. Tunel muTo3a. Kapuoknne3 u nuToknHe3. buosiornyeckoe 3HayeHue
MHUTO3a.

Perymamusa mutorndeckoro nukia kiertkd. lIporpammupyemasi kinerodHas
rubespb — arnomnTos.

Knerounoe siapo, XpoMocombl, (DyHKIIMOHANIbHAsg TE€HOMUKA. Mexanusmul
npoaugepayuu, oupgepenyuposxu, cmapenus u euberu xiemox. «l{ugposas
KiemKa» — buoun@opmamuyeckue mooeau QyHKYUOHUPOBAHUSL KIeMKU.

JdeMoHcTpanuu

Tabmuiel 1 cxeMbl: <«OKW3HEHHBIH IMKII KIETKW», «MmuT03», «CTpoeHue
xpomocomy, «Pemukanus [JHK.

O06opynoBaHUE: CBETOBOM MUKPOCKOI, MUKpOIIpenapatbl: « MUTO3 B KJ€TKaxX
KOpEIIIKa JTyKay.

JlaGopaTopHnas padora  «l3yueHne  XpOMOCOM  Ha  TOTOBBIX
MUKPOIIPENapaTaxy.

JlabopaTopHasi pabora «HabnroieHe MUTO3a B KJIETKaX KOHUMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKpPOIpEnaparax).

Tema 9. CtpoeHue n GyHKUNHM OPraHU3MOB

buonornueckoe pazHoobOpasue OPraHu3MOB. OnHOKIIETOUHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOYHbBIE OPTaHU3MBI.

OcoOEHHOCTH  CTPOEHUS M KUBHEACATEIbHOCTH  OJIHOKJIETOYHBIX
opranu3MoB. bakTepuu, apxeu, OJHOKJIETOYHbICE TpPUOBI, OJHOKJIETOUHbIC
BOJIOPOCIIH, APYTUE NPOTUCTHI. KOJIOHHAIBHBIE OPTAaHU3MBI.



B3anmocCBsA3p 4acTEl MHOTOKJIETOYHOIO OpraHu3Ma. [KaHW, OpraHbl M
cucteMbl opranoB. Opranu3M Kak e1uHoe 1enoe. ['omeocras.

Tkanum pacrenuii. TuIbl  pacTUTENBHBIX TKaHEW: o0Opa3oBareibHasl,
MOKPOBHAsI, TMPOBOJsIIAsA, OCHOBHAas, MexaHudeckas. OCOOCHHOCTH CTPOECHUS,
(GyHKUMNA 1 pacloNioKEeHHs TKAHEH B OpraHax pacTEHUU.

TkaHW XKUBOTHBIX M YEJOBEKA. THWIIbI KUBOTHBIX TKAHEU: 3MUTEIIHAIbHAS,
COCIMHUTEINbHAS, MbIlIeyHas, HepBHas. OcCOOEHHOCTH CTpoeHUs, (QYHKIHA U
pAacHoJIOKEHUS TKAHEN B OpraHax KMBOTHBIX U YEJIOBEKA.

Opranbel. BereratuBHble W TE€HEpaTUBHBIE OpraHbl pacteHuil. OpraHbl H
CHUCTEMBI OPTaHOB KUBOTHBIX U Ye0BeKa. DyHKIUH OPraHOB U CUCTEM OPTaHOB.

Onopa Tena opranu3moB. Kapkac pacrenuil. CKeneTbl OJHOKIECTOYHBIX H
MHOTOKJIETOUYHBIX JKMBOTHBIX. HapykHblii M BHYTpeHHHH ckeneT. CTpoeHue u
TUIIBI COEIUHEHUS KOCTEH.

JIBmkeHne  opraHu3MoB. J[BHJKEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amMEOONIHOE, KIYTUKOBOE, PeCHHYHOE. J[BM)KEHHWE MHOTOKJIETOYHBIX DPACTEHUM:
TPOIIU3MBI M HACTUU. JIBMJKEHME MHOTOKIIETOYHBIX >KMBOTHBIX M YEJIOBEKA:
MblleyHas cucreMa. Pediekc. CkeneTHble MBIIIIBI U UX padoTa.

[Iutanne opranusmoB. [loryomenne BOAbI, YIVIEKUCIOrO Tra3a |
MHUHEPAIbHBIX BEHIECTB pacTeHUsIMU. lIuTaHue >XKMBOTHBIX. BHyTpuUIIOIOCTHOE M
BHYTPHUKIIETOUHOE TNHIEeBapeHue. [IuTaHue MO3BOHOYHBIX MKUBOTHBIX. OTHENbI
MULIEBAPUTENILHOTO TpakTa. [lumeBapurenvHble kene3bl. llumeBapurenbHas
CHCTEMA YEJIOBEKA.

Jpixanue opranu3mMoB. JIpixanue pacteHuid. JIpixanue >xuBOTHbIX. Juddy3us
ra3oB 4€pe3 NOBEPXHOCTh KiIEeTKU. KoxxHOe npixanue. /[pIxarenbHas NOBEPXHOCTD.
Kabepnoe u nérounoe apixanue. J{prxanue Mo3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
DBOJIIOIIUOHHOE  YCJIOKHEHUE CTPOEHUSI JIETKMX TMO3BOHOYHBIX JKMBOTHBIX.
JIpixaTenpHas cucrema 4esioBeka. MeXaHu3M BEHTWISLHUM JIETKUX y NTUL U
MJIEKOMUTAIOMUX. Perysius npixanus. JlpixareabHble 00bEMBI.

TpaHcnopT BeEWIECTB Yy OpPraHU3MOB. TpPaHCHOPTHBIE CHUCTEMbI PACTECHHIM.
Tpancopt BewecTB y JKMBOTHBIX. KpOBEHOCHass cucrema U €€ Oprasbl.
KpoBeHocHasi cucTteMa IO3BOHOYHBIX JKMBOTHBIX U 4enoBeka. Cepaue,
KPOBEHOCHBIE COCYlIbl M KpoBb. Kpyru kpoBooOpaieHusi. IBOJIOINHUOHHbBIC
YCJIOKHEHUSI CTPOEHUSI KPOBEHOCHOW CUCTEMBI MO3BOHOYHBIX KUBOTHBIX. PaboTa
cepala v €€ peryisaius.

Beigenenue y opranusMoB. Beimenenue y pacreHuil. Beigenenue y
KUBOTHBIX. CokpaTuTenbHble Bakyonu. Opranbl BblaesieHus. PuiupTpanus,
CeKpelusl U 00paTHOE BCACHIBAHUE KaK MEXaHH3Mbl pa0OThl OPraHOB BHIJCICHUS.
CBsI3b NOJIOCTH TeJIa C KPOBEHOCHOW M BBIAEIUTEIBHON cUCTEMaMU. Bblenenue y



MO3BOHOYHBIX JKUBOTHBIX M 4enoBeka. [louku. CtpoeHne W (QyHKIHMOHUPOBAHUE
HeppoHa. OOpa3zoBaHHe MOYH Y UEIOBEKA.

3ammTa y OpPraHu3MOB. 3allUTa y OJHOKIETOYHBIX OpraHu3moB. CHopsl
OakTepuii M UUCTHI MNPOCTEHIIMX. 3almUTa Yy MHOTOKJIETOYHBIX pacTEHUMU.
Kyrtukyna. Cpencrsa nacCUBHOM M XMMUYECKOM 3a1IUThl. OUTOHIUIBI.

3amuTa y MHOTOKIJIETOYHBIX KUBOTHBIX. [IOKpOBBI M WX HOPOU3BOJHBIE.
3amura opranu3ma OoT OonesHeil. MiMmmyHHas cuctema yenoBeka. KieTouHblii u
I'YMOpaJbHBIE HUMMYHHUTET. BpOXIEHHBIM W TPUOOPETEHHBIN creruduUecKuii
UMMYyHUTET. Teopus KioHaIbHO-celeKTUuBHOro ummyHnutera (I1. Opnux, ©. M.
bepuer, C. Tonerasa). BocaiutenbHbie OTBETHI OPraHU3MOB. Posib BpOXKIEHHOTO
UMMYHUTETA B Pa3BUTUU CHUCTEMHBIX 3a00JIEBaHUIA.

Paznpaxxumocte u  perynsuus |y  OpranusmoB. Pazmpaxumocts vy
OJHOKJIETOUHBIX OpraHu3MoB. Takcucel. Pasgpaxumocts u  peryysnus y
pacteHui. POCTOBBIE BEMIECTBA U UX 3HAYCHUE.

HepBHas cucrema u pedaekTopHas peryisnus y >XWBOTHBIX. HepBHas
cucremMa u €€ oThenbl. DBOJIOLHOHHOE YCI0KHEHHE CTPOCHUSI HEPBHOW CHCTEMBI
y JKUBOTHBIX. OTHENbl TOJOBHOIO MO3ra MO3BOHOYHBIX >KMBOTHBIX. Pedrexc u
pednexTopnas ayra. be3ycioBHbIE U YCIOBHBIEC PE(DICKCHI.

['ymopanbHast peryJisius U SHIOKPUHHAS CUCTEMA JKUBOTHBIX U YEJIOBEKA.
JKeme3pl HSHOOKPMHHOW CHUCTEMBI M KX TOPMOHBL. JleHCTBHE TOPMOHOB.
B3auMocBs3p HEpBHOW U DHIOKPUHHOM cucTeM. [ umortamamo-runodusapHas
cUucTeMa.

JdemoHcTpanumn

[Toptper: U. I1. I1aBnoB.

Tabmuubr u cxembl: «OIHOKIETOYHBIE BOJOPOCHN», «MHOTOKIETOYHbBIE
Bojopocnny», «baktepumn», «lIpocreiimme», «OpraHbl IBETKOBBIX PpPaCTCHUII»,
«CucrtemMbl OpPraHOB TO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKkoMbIx», «TkaHu pacreHuil», «KopHeBbie cuctembny, «CTpoeHue cTedis,
«CTpoeHue JNHCTOBON MIIACTUHKW», «TKaHM KUBOTHBIX», «CKEJIET YEeIOBEKaY,
«IInmeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpIxarenbHas

CHUCTEMAY, «HepBHas  cucrema», «Koxa»,  «MplllleyHass  CHUCTEMaAY,
«BplaenurenbHas CHCTEMa», «DHAOKPHUHHAsA cuUCTEMa», «CTPOEHHME MBI,
«Ammynuter»,  «Kumeunonosoctusie»y, «Cxema  TNUATaHUA  PACTECHHI,

«KpoBeHOCHbIE CHCTEMBI TO3BOHOYHBIX KUBOTHBIX», «CTpO€HUE THUIPBD,
«Ctpoenue mnaHapumn», «BHyTpeHHee cTpoeHue noxaeBoro uepBs», «HepBHas
cuctema poio», «HepBHas cucrema sarymkum», «HepBHas — cucrtema
npecMbikatomuxcs»,  «HepBuas  cuctema  ntuny, «HepBHas — cuctema
MIIEKOTIUTaOmuX», «HepBHas cuctema denoBekay, «Pediexcey.



OOopynoBaHue: CBETOBOM MHUKPOCKOI, MHKpPOIIpEnapaThl OJHOKJIETOYHBIX
OpraHu3MOB, MHUKpPOINpEnaparbl TKAaHEH, PAKOBHUHBI MOJUIFOCKOB, KOJUIEKI[UU
HACEKOMBIX, UTJIOKOXHUX, KUBbIE SK3EMIUISIPhl KOMHATHBIX pacTeHUM, repdapuu
pacTeHUN pa3HbIX OTACNIOB, BIAXKHBIE IMpenaparbl KUBOTHBIX, CKEJETHI
MO3BOHOYHBIX, KOJUIEKIIMM OECHO3BOHOYHBIX JKMUBOTHBIX, CKEJET 4YeJIOBEeKa,
o0opyI0BaHUE AJI IEMOHCTPALIMHI [IOYBEHHOI'O U BO3IYIIIHOTO MUTAHMS PAaCTEHUM,
pacuieruieHHs Kpaxmalia U OeJIKOB Mo AecTBrEM (HepMEHTOB, 000PYIOBaAHUE IS
JEMOHCTPALUH ONBITOB MO U3MEPEHUIO )KU3HEHHON EMKOCTH JETKUX, MEXaHU3Ma
JBIXaTeNIbHBIX JBUKEHUH, MOJIENIA TOJIOBHOTO MO3Ta Pa3IMYHbIX )KUBOTHBIX.

JlaGoparTopHasi pabora «3yueHue TKaHEN paCTEHUIN.

JlabopaTopHnasi padora «/3yueHne TKaHEel )KUBOTHBIX».

JlabopaTopHnasi padora «3yueHne opraHoB IBETKOBOI'O PACTCHHUS.

Tema 10. PazmHoxeHre U pa3BUTHE OPraHU3MOB

®opMbl pa3MHOXKEHHUS OpPraHM3MOB: Oecronoe (BKJtOYas BEreTaTUBHOE) U
nojsioBoe. Buael  Oecronoro  pa3MHOXKEHUS:  [OYKOBaHUE,  CHOPYJSLUS,
dbparmMeHTanys, KIOHUPOBAHUE.

[TonoBoe pa3zmHoxkenue. llonoBbie kneTku, wian ramersl. Meio3. Craauu
Mmeno3a. [loBegenune xpomocoM B menose. Kpoccunrosep. buosornuecknii cMbIci
M€No3a M TIOJIOBOTO Ipouecca. Meno3 M e€ro MeCTO B JKM3HEHHOM IHKJIE
OpraHU3MOB.

[IpenzapoasiieBoe pazsurue. ['amerorenes y xuBOTHBIX. [10s10BBIE KEIE3bl.
OOpa3oBaHue U pa3BUTHUE MOJOBBIX KiIeTOK. CriepmaTorenes u oorene3. CtpoeHue
MOJIOBBIX KJIETOK.

OmomoTBOpeHne W SMOpPHOHAJIBHOE pa3BUTHE HKUBOTHBIX. (CmocoObI
OILUIOAOTBOPEHUS: HApPY)KHOE, BHyTpeHHee. [lapTenorenes.

WuauBuyaibHOE pa3BUTHE OPTraHU3MOB (OHTOTEHE3). DMOPHUOIOTHS — HAyKa
0 Pa3BUTUU OPTraHU3MOB. Mopgozcenez — 00Ha U3 21A8HbIX NPOOIIEM IMOPUOTOSUL.
Konyenyuss mopgocenos u modenu mopgpoeenesza. Ctaguu >MOpHOreHe3a
XKUBOTHBIX (Ha mnpumepe Jsarymku). JpooOinenne. Tumbel  apoOieHus.
Jlemepmunuposannoe u HedepmuHuposanumoe Opoobnenue. bnacmyna, munwi
onacmyn. OCOOEGHHOCTH JpOOJEHUST MIIEKOMUTAIONIUX. 3apObIIIEBbIE JINCTKU
(racTpyssinus). 3aKiaajKa OpraHOB U TKaHEW U3 3apObIIIEBIX JUCTKOB. B3anMuoe
BIIMSHUE YacTed pa3BUBAIONIETOCS 3apojbliia (dMOpHUOHAIbHAS WHAYKIKA).
3aknazka IUTAaHA CTPOEHMS JKMBOTHOIO KaK pPe3yJbTaT HEepapXUYECKHX
B3aMMOJICUCTBUI TE€HOB. BriusHue Ha >MOpHUOHANIBHOE pAa3BUTHE PaA3IAYHBIX
(bakTOpOB OKpyKaroUIeil cpeibl.

Poct u pasButue xuBOTHBIX. [locTamOpuoHanbHbId mnepuox. Ilpsimoe u
HempsAMoe pasBuTHe. PaszButne ¢ MeraMoppo3oM y OECHO3BOHOYHBIX U
MO3BOHOYHBIX JWBOTHBIX. bHOJIOrMYecKOe 3HAaYE€HHE MPSIMOrO W HEMPSIMOTO



pa3BUTHS, UX PACIPOCTPAHEHHUE B MpUpOAE. THUIbl pocTa KUBOTHBIX. DAKTOPHI
PEryJsuy POCTa )KUBOTHBIX U YesoBeka. CTaauu MoCcTIMOPUOHATIBLHOTO PA3BUTHS
y ’KMBOTHBIX U 4esioBeKa. [lepuoasl oHToreHesa uenoBeka. CTapeHne U CMepTh Kak
OHMOJIOTUYECKUE TTPOLIECCHI.

Pa3smHoxxeHue u pa3Butue pacteHui. ['amerodutr u cnopodut. Meiio3 B
KU3HEHHOM LMKJe pacteHuil. OOpa3oBaHue crop B Ipolecce Meno3a.
['amerorene3 y pacteHuid. OIIOAOTBOPEHUE U  PA3BUTHE PACTUTEIBHBIX
opraHu3MoB. /[BoiiHOe OII0OA0TBOpPEHUE Y IIBETKOBBIX pacTteHuid. OOpa3zoBaHue U
pPa3BUTHE CEMEHHU.

MexaHu3MBbl PEryJISIUA OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.

JdeMoHcTpanuu

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

Tabmuubr u cxembl: «BereraruBHoe pazMHoOxkeHHe», «Tumbl Oecrosoro
pa3sMHOXEHUD», «Pa3MHOXEHHE XITaMUIAOMOHAIb», «Pa3MHOXXEHUE 3BIIICHBDY,
«Pa3sMHOXeHue ruapsy, «Menosy, «XpoMocomsdy, «l'amerorenesy», «CTpoeHue
AUIEKIETKU U crepmaTo3onga», «OCHOBHbBIE CTaauu OHTOreHezay», «lIpsmoe u
HENpsiMOe pas3Butue», «Pa3zBurhe wmalickoro xyka», «Pa3Butue capaHumy,
«Pa3Butne NATYWIKW», «J|BOMHOE OIUIOJNOTBOPEHUE y LBETKOBBIX PACTEHUINY,
«CTpoeHHne CeMAH OJHOIOJBHBIX U JBYJIOJBHBIX PACTEHUI», «KU3HEHHBIN IUKII
MOPCKOM  KamyCTbD», <«OKM3HEHHBIM UHKI MXa», <OKH3HEHHBIM  [UKI
MMaroOPOTHUKA», « KM3HEHHBIN [IUKI COCHBI».

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpPONpEnaparbl SHULEKIETOK H
CIIEpMaTO30U10B, MOAENb « LUK pa3BUTHS JSATYIIKI.

JlabopaTopHas padora «3yueHue CTpOEHUS MOJOBBIX KIETOK Ha TOTOBBIX
MHUKpOIIpEenaparax».

IIpakTuueckass padora «BblBIeHHE MNPU3HAKOB CXOJICTBA 3apPOIBIIICH
MTO3BOHOYHBIX )KUBOTHBIX).

JlaGoparopnass padora «CTpoeHHE OpPraHoB Pa3MHOXKEHUS BBICHIIUX
pacTeHu.

Tema 11. I'eneTuka — Hayka 0 HaCJAE€ACTBEHHOCTH M HM3MEHYHUBOCTH
OPraHu3MoB

Hctopust CTaHOBJIEHUS M pa3BUTUS TEHETUKM Kak Hayku. Paborter T
Menpens, I'. ne ®@pusa, T. Moprana. Posib 0T€4eCTBEHHBIX YUYEHBIX B Pa3BUTUU
renetuku. Padotel H. K. KonsiioBa, H. M. BaBunosa, A. H. benosepckoro, I'. /1.
Kaprieuenko, FO. A. ®unumuenko, H. B. Tumodeera-PecoBckoro.

OCHOBHBIE TEHETUYECKHUE TOHIATUS U CUMBOJIBL. | 'OMOJIOTHUHBIE XPOMOCOMBI,
aJUICJIbHBIE TE€HBI, aJbTEPHATUBHBIE MPU3HAKU, JOMUHAHTHBIA M PEIECCUBHBIN
MpU3HAK, TOMO3UTOTa, TETEPO3UTOTA, YUCTASI JIMHUSI, THOPUIBI, TEHOTHIT, (PCHOTHII.



OCHOBHBIE =~ METOJAbl ~ TEHETUKH: THOPUAOJOTUYECKHUHA,  IUTOJIOTHYCCKHUH,
MOJIEKYJISIPHO-T€HETUUECKHM.

JdemoHcTpanuu

[Toptpersr: I'. Menpnens, I'. ne ®pus, T. Mopran, H. K. Konsros, H. U.
Basunos, A. H. benozepckuii, I'. [[. Kapneuenko, 0. A. ®ununuenxo, H. B.
Tumodees-PecoBckuii.

Tabnuibl 1 cxeMbl: «MeTo bl TeHETUKIY, «CXeMBbI CKPEITUBAHUS.

Jlabopatopnass paGora «/lpozoduna Kak OOBEKT T'€HETUYECKHUX
HUCCJICIOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemmBanue. llepBblii 3akoH MeHgens — 3aKOH
eIMHO00pa3us THOPUIOB MepBoro nmokojeHus. [IpaBuno gomuHrpoBanus. Bropoi
3aKOH MeHaenss — 3aKOH paclIeIuIeHUs NPU3HAKOB. lluTonornyeckue OCHOBBI
MOHOTHOPHIHOTO CKpeluBanus. [ unores3a 4ucToThl raMer.

AHanuzupytoee ckpemyBanue. [IpoMexyTOuHbI XapakTep HaclleJOBaHUS.
Pacmierienue nmprus3HakoB Npy HEMTOJIHOM JOMUHUPOBAHUMU.

JurubpuaHoe ckpemrBanue. TpeTuit 3akoH MeHienst — 3aKOH He3aBUCUMOTO
HAcJlelOBaHMUs ~ NpU3HAKoB.  lluTosoruueckue  OCHOBBI  JTUTMOPHUIHOTO
CKpEILUBAHUS.

CuernnienHoe HaciieqoBaHue npusHakoB. Pabotel T. Moprana. CuernsieHHoe
HACJICIOBAaHUE T'E€HOB, HAPYILICHUE CLEIUIEHUS MEXAYy TIeHaMhu. XPOMOCOMHas
TEOPUS HACIEACTBEHHOCTH.

['eneTuka nmosa. XpoOMOCOMHBIM MEXaHU3M OINPEAEIECHUS NOJIA. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII M Te€TepOraMeTHbId IMOJ. ['eHeTnueckas
CTPYKTYpa MOJIOBBIX XpoMocoM. HacnenoBanue npus3HakoB, CLHENJIEHHBIX C MTOJIOM.

['enoTumn kak uenoctHas cucrema. [lenoTponuss — MHOKECTBEHHOE JECUCTBUE
reHa. MHOXECTBEHHbIN ajuienu3M. B3anmoneicTBUEe HeEaIeNbHBIX T'EHOB.
KommiementapHocTs. Onucras. [lonmumepus.

['eHETHYECKUMT KOHTPOJIb PAa3BUTHS PACTEHUM, >KUBOTHBIX M YEJIOBEKa, a
TaKkKe (PU3NOJIOTMYECKUX TPOIECCOB, TMOBEICHUS M KOTHUTHUBHBIX (YHKIIUH.
['eneTnueckre MeXaHU3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJIEUCTBUS «XO35UH
— Mapa3suT» U «XO3IMH — MHUKpoOHOM». ['eHeTHdeckue acmeKkTbl KOHTPOIS H
U3MEHEHMS HACJIeICTBEHHON HH(OPMAIIMU B TOKOJICHHUSX KIIETOK U OPTaHU3MOB.

JdemoncTpanuu

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

Tabmuier 1 cxemsl: «llepBblit U BTOpoit 3akoHb Menaensy, « Tpetuii 3akoH
Mennens», «AHanu3upyrouiee cKpemmBaHue», «HemonHoe nomuHHpOBaHHEY,
«CremeHHoe HacielI0BaHUWE MPHU3HAKOB y Apo3odumiby, «['eHeTnka momay,



«Kapuotunn uenoBeka», «Kapuotun gposzodpuns», «Kapuorunm mnrunmy,
«MHOX€ECTBEHHBIN aJlJIeIn3M», «B3auMoaercTBUE TEHOBY.

O6opynoBaHue: MoOJEIb JJIsI  JIGMOHCTpPAllMM 3aKOHOB  €IMHOOOpa3us
TUOpPUZOB TIEPBOIO TOKOJEHUS U paCHICIJICHUS NPU3HAKOB, MOJEIb IS
JEMOHCTpAllU¥ 3aKOHA HE3aBUCHUMOIO HAcCJIEJOBAHMUS MNPU3HAKOB, MOJEIb JJIs
JIEMOHCTPAIlMM CIETJICHHOTO HAcCJEIOBaHUS TPHU3HAKOB, CBETOBOM MHKPOCKOII,
MUKpoIpemnapar: «/[po3odunay.

IlpakTuueckass pabora «lV3yueHue pe3ynabTaTOB MOHOTHOPHUIHOTO
CKpEILUBAHUA Y APO30(PUITBD.

IIpakTuyeckass  padora  «/3yueHue  pe3ynbTaToB  AUTHOPUIHOTO
CKpENIMBaHUA Y APO30(DUITB».

Tema 13. 3aK0HOMEpPHOCTH U3MEHYNBOCTH

B3aumoneiictBue reHoTuna u cpeabl npu  dopmupoBaHuu (peHoTHmna.
N3MeHunBOCTh NpU3HAKOB. KauecTBEHHbIE M KOJMYECTBEHHBIE MPU3HAKU. Buabl
W3MEHUYMBOCTH: HEHACJICACTBECHHAS U HACJICJCTBCHHAS.

MoaudukannoHHas HW3MEHYUBOCTB. Ponb cpenbl B (popMupoBaHUHM
MoAU(UKAIIMOHHONW M3MEeHYMBOCTH. Hopma peakinuu mpusHaka. BapuanuoHHBIN
pan u BapuarnmoHHass kpuBas (B. Moranncen). CpoiicTBa Moau(UKaIIMOHHON
W3MECHUYMBOCTH.

['enoTunuueckas n3MeHUMBOCTh. CBOMCTBA T€HOTHUIIMYECKON M3MEHUYHUBOCTH.
Bupl reHOTUITHYECKON M3MEHYMBOCTH: KOMOMHATHBHAS, MyTaIlldOHHAS.

KomOuHaTuBHAas W3MEHYMBOCTh. Mel03 M TMOJIOBOM IIPOIIECC — OCHOBA
KOMOMHATHBHON M3MEHYMBOCTHU. P0OJIb KOMOMHATUBHON M3MEHYMBOCTH B CO3JIaHUH
TEHETHYECKOTO pa3HOOOpa3us B Mpeaesiax OTHOTO BUA.

MyTanroHHass W3MEHYMBOCThb. BuHIbl MyTaluili: TE€HHBIE, XPOMOCOMHBIE,
reHoMHbie. CHOHTaHHBIE MW  HWHIAYUMPOBAHHbIE MyTalluM. SnepHBIE U
HUATOILIa3MaTuYeckue myTtanuv. CoMaTUYeCKUE U TMOJOBble MyTauuu. [IpuunHbI
BO3HUKHOBEHUsS MyTanuid. MyTareHpl W WX BJIUMSAHUE Ha OPTraHU3MBI.
3aKOHOMEpPHOCTH MYTAIlMOHHOT'O TMpOIecca. 3aKOH TOMOJOTHYECKUX pPAJIOB B
HacnencTBeHHo m3meHuuBoctu (H.M. BaBuiioB). BHesnepHas W3MEHUYHMBOCTH U
HACJIeICTBEHHOCTb.

Onueenemuxa u INUSEHOMUKA, POJb  INUSCHEMUYECKUX HaKkmopos 8
HACIe008AHUU U UBMEHYUBOCMU (DEHOMUNUUECKUX NPUSHAKOB ) OP2AHUIMOS.

JdemoncTpanuu

[Toptpertsr: I'. ne @pus, B. Moranncen, H. 1. Bapuios.

Tabmumet u  cxeMbl: «Buasl  u3MmeHuMBOCTHY», «MoaudukanoHHas
U3MEHUYHUBOCTLY, «KomMmOunHaTnBHAsS U3MEHYHUBOCTEY, «Metio3y,
«OmnonoTBopeHuey, «I eHeTnueckne 3a00IeBaHUS YEIOBEeKay, « Bumbl myTammiiy.



ObopynoBaHue: KHUBbIE U TepOapHbIe IK3EMIUISIPHl KOMHATHBIX PACTEHUH,
pucyHku (doTtorpadun) >KMBOTHBIX C PA3IMYHBIMHU BUAAMH H3MEHUYHUBOCTH.

JlaGopaTopHas padora «HccnenoBanne 3aKOHOMEPHOCTEMN
MOJAU(PUKALMOHHON U3MeHYUMBOCTU. llocTpoeHue BapualMOHHOrO psAga U
BAPUALIMOHHON KPUBO».

IIpakTnyeckas padora «Mytamuu y aApo3oduisl  (Ha TOTOBBIX
MUKPOIIpENapaTax).

Tema 14. I'eneTuka 4esioBexka

Kapuotun uvenoBeka. MexayHapoaHas mporpamMma HMCCIENOBaHUs T'€HOMa
yenoBeka.  MeToapl  M3y4YeHHsT T€HETHKM  YEJOBEKAa: TIECHEATOIMYECKHM,
OJIM3HEIOBBIH, LIUTOTEHETUYECKUM, MOMYJISIMUOHHO-CTATUCTUYECKU U,
MOJIEKYJISIPHO-TE€HETUYECKHM. CoBpemMeHHOE OIPENIECIICHNE TE€HOTHUIA!
MIOJIHOTEHOMHOE CEKBEHUPOBAHWE, T'€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIbIO
[1I[P-ananu3a. HacnenacTBeHHble 3a00ieBaHUs YyelloBeKa. [ €HHbIE U XpPOMOCOMHBIE
00J€3HH 4YeloBeKa. boJle3HM C HAcleACTBEHHOM NPeapacroyiOKEHHOCTHIO.
3HaueHuEe MEAMIIMHCKON T'€HETUKHU B MPEIOTBPALICHUHN U JIECYEHUU T'€HETUYECKUX
3a0osieBaHUN 4enoBeka. MeanKo-reHeTuYecKoe KOHCYJbThupoBaHue. CTBOJIOBbBIE
KJIETKU. [IOHATHE «TE€HETHUYECKOTO Tpy3a». DTHYECKUE aCHEKThl UCCIEHOBAHUN B
00J1aCTH peJaKTUPOBAHUS F€HOMA U CTBOJIOBBIX KIIETOK.

['enetnyeckre (akTOpbl TMOBBIIIEHHON YYBCTBUTEJIBHOCTH YEJIIOBEKA K
¢u3znyecKkoMy U XUMUYECKOMY 3arpsi3HEHUIO0 OKpYyXaromiei cpenbl. ['eHeTnueckas
PEAPACTIOIOKEHHOCTD YEJIOBEKA K MaTOJIOTHUSIM.

JdemoHcTpanumn

Tabmuubl u cxemsl: «Kapuotun denmoBeka», «MeToJbl U3y4YEHHs] T€HETUKU
yenoBekay, «I 'eHeTnueckue 3a00JeBaHUS YETOBEKa.

IIpakTnuyeckas padora «CocTaBlIeHHE U aHAIU3 POJIOCIOBHONY.

Tema 15. Cenexkuust OpranusMoB

JlomecTukanuss H CEJIEKUUs. 3apOKICHUE CENEKIMU M JOMECTUKALMH.
VYuenue H. WM. BaBunmoBa o IleHTpax mnOpouCXOXKACHUS U MHOTO00pa3us
KYJIbTYPHBIX pacTeHuil. Poip ceneknuu B CO3JaHUM COPTOB PACTEHUM U IOPOJ
#*uBOTHbIX. CopT, mNmopoaa, ImMTaMM. 3aKOH T'OMOJIOTUYECKHX PSJIOB B
HaciaeAcTBeHHOM wum3MeHuuMBoctTM H. WM. BaBunoBa, ero 3HadyeHue i
CEJIEKIMOHHOM paboThI.

MeTtoapl ceneKunOHHOW paboThl. VICKyCCTBEHHBIN OTOOp: MAacCOBBIM H
VHJIUBUYaJIbHBIN. DTarbl KOMOWHAIIMOHHON CCJICKLIUU. HcnwiTanne
npousBoAUTENEeH MO TOTOMCTBY. OTOOp MO TEHOTHIY C IOMOIIBI OICHKU
(deHoTHna NOTOMCTBA U OTOOP MO TEHOTHUITY ¢ moMoulbio aHanu3a JIHK.

HckyccTBeHHBI ~ MyTareHe3  Kak  METOJI  CEJIEKIIMOHHOM  paboThI.
PaanannoHHbIN 1 XMMAYECKUN MyTareHe3 Kak MCTOYHHMK MYTalUN y KyJIbTYPHBIX



dbopm opranuszmMoB. HMcmnosib30BaHME T€HOMHOTO PEAAKTUPOBAHHMS U METOJOB
pexkomOuHanTHBIX JIHK 1151 mosmyueHust iCX0IHOTO MaTepHaia Jijis CeJIeKITUH.

[Tonyuenue HOJINIIOUIOB. BuyTtpusunosas ruOpuIu3aIms.
brnu3kopoACTBEHHOE — CKpelniuBaHWe, Wid  UHOpuauHr.  HepojacTBeHHoe
CKpellluBaHue, WM ayTOpuauHr. ['erepo3uc U ero npuuuHbl. Mcnonap3oBaHue
rereposuca B ceneknuu. Otmanénnas rubpuausanus. [Ipeomonenne Oecruioaus
MEXBUIOBBIX THOPUIOB. JJOCTHKEHUS CEIEKIIMU PACTCHUI U )KUBOTHBIX. «3enéHas
DEBONIOYUL).

CoxpaHeHUE U U3YUYECHHE T'CHETUUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUU U
UX JUKAX PpOAWYCH 1A CO3JaHUS  HOBBIX COPTOB W THOPHUIIOB
CEJIbCKOXO3SIICTBEHHBIX  KYJIbTYp. M3yuenue, coxpaweHue u  YnpasieHue
2eHeMUYeCKUMU Pecypcam CeibCKOXO3AUCMBEHHBIX U NPOMbBICTIOBLIX HCUBOMHBIX
8 Yesax YAVUUEHUs CYUeCmeyiomux U co30anusl HO8blX NOpoo, TUHUL U KPOCCOS8, 8
MOM 4Yucie ¢ NPUMEHEeHUEeM COBDEMEHHbIX Memo008 HAYUHbIX UCCIe008aHU,
nepeodosuvlx uoeti U nepcneKmusHblX MmexHoI02UlL.

JdeMoHcTpanuu

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

Tabnuirel U cxeMbl: «L{eHTpbI IPOUCXOXKICHHS 1 MHOTO0Opa3us KyJIbTYPHBIX
pacTeHuil», «3aKOH TOMOJIOTUYECKUX PSIJAOB B HACIEICTBEHHON H3MEHUYMBOCTHY,
«Metonasl cenexkuumny, «OTnanénnas ruopuauzanus», «MyTareHesy.

JlabopaTopHasi padora «/3yueHue copToB KyJIbTYpHBIX PACTEHUN U TOPOJ
JIOMAITHUX YKUBOTHBIX).

JlaGopaTopHasi padora «/3yueHrne METONOB CEIEKIINU PACTCHUIN.

IIpakTnueckas padora «IIpuBrUBKa pacTeHHID».

Ikckypceusi «OCHOBHBIE METOJIbI M JOCTHIKEHHSI CEJEKIMU PacTeHUH W
KUBOTHBIX (Ha CEJIEKLIMOHHYIO CTaHLHIO, IJIEMEHHYIO bepmy,
COPTOUCTIBITATENIBHBIM yYacTOK, B TEIUIMYHOE XO3SUCTBO, B J1aOOpaTOpHIO
arpOyHUBEPCUTETA WIIM HAYYHOTO LICHTPA)».

Tema 16. BuorexHo10rus 1 CHHTETHYECKAsA OMOJIOTUS

OOBEKThI, HCHOJb3YyEeMble B OHOTEXHOJIOTMHM, — KJIETOYHbIE U TKAaHEBBIC
KYJBTYPBHI, MUKPOOPTaHU3MBI, ux XapaKTEepPUCTHKA. TpanuunonHas
OMOTEXHOJIOTHS:  XJIEOOMEUEHUEe, TMOJIYYEHUE KHCIOMOJIOYHBIX MPOIYKTOB,
BuHOjIeMe. Mukpoouonornuecknii cuHTe3. OOBEKTHI MHUKPOOMOIOTHYECKHIX
TexHosoruii. [Ipon3BoacTBO OenKa, aMUHOKHUCIOT U BATAMUHOB.

Co3aHue TEXHOJIOTM U MHCTPYMEHTOB LEJIEHAINPABICHHOTO U3MEHEHUS U
KOHCTPYMPOBAHHSI TEHOMOB C LIE€JIbIO MOJYYEHUS] OPTaHU3MOB U UX KOMIIOHEHTOB,
coJiepKaluX HE BCTPEUAIOIINECS B IPUPOC OMOCHHTETUICCKUE Ty TH.



Kiterounas unxeHepus. MeTonbl KyJbTypbl KJIETOK M TKaHEW PACTECHUU H
KUBOTHbIX. Kpunobanku. Comaruueckas TruOpuau3aluss W COMaTHYECKUN
smbOpuorene3. lcmnonp30BaHWe TaruIOWJOB B CEIEKUMU pacTeHuid. [lonyuenue
MOHOKNIOHANbHBIX anmumei. HMcnonvzosanue MOHOKIOHAIbHBIX U NOJUKTOHATbHBLX
anmumen 6 MmeduyuHe. VICKyCCTBEHHOE OIUIOJAOTBOpPEHUE. PeKoHCTpyKuus
SMIEKIIETOK U KIOHHPOBAHUE JKUBOTHBIX. METOA TpaHCIUIAHTALMU SAECP KIETOK.
Texnonoeuu 0300po8eHs, KYIbMUBUPOBAHUS U  MUKDOKIOHALHO2O
DA3MHONCEHUSL CEIbCKOXO03AUCMBEHHBIX KYIbMYP.

XpoOMOCOMHass M TeHHas HWHKeHepus. VICKyCCTBEHHBIM CHHTE3 I'€Ha W
koHcTpyupoBaHue pexkomOuHaHTHBIX JIHK. Coz0anue mpanceennvix opeanuzmos.
JlocTykeHuss W MEPCHEKTUBBI  XPOMOCOMHOM W TE€HHOM  HWHXEHEPHH.
DKOJIOTHYECKHE U ITUUECKHUE TPOOIEeMbl T€HHON HHKEHEPHUU.

MenunuHckue o6norexnonoruu. [locrrenomuas nudposas menunuHa. [TIP-
JMarHocTuka. MeTaOoJIOMHBIA aHaJIN3, TEHOIEHTPUYECKUM aHaau3 MNpoTeoMa
YeJlIoBeKa JUIsl OLEHKM COCTOSIHHS €ro 310poBbs. Vcmosb30BaHHWE CTBOJIOBBIX
kiaeTok. TaprerHas Tepanust paka. 3D-Ouommxenepuss g pa3pabOTKu
byHIaMEHTAIbHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTHM, CO3MaHHS KOMILIEKCHBIX
TKaHEW COYETAaHWEM TEXHOJIOTHHA TPEXMEPHOro OMONPUHTHHIAa U ckaddonaauHra
JUISL PEIIEHUS 3a/1a4 NIEPCOHAIM3UPOBAHHON MEULIUHBI.

CozlaHue BEKTOPHBIX BAaKLUMH C LEJIbI0 00ecnedyeHHs KOMOMHHUPOBAHHOM
3amuThl OT Bo3Oymuteneit OPBU, ycraHoBiIeHHE MOJEKYJSIPHBIX MEXaHHU3MOB
dbynkunonuposanusi PHK-conepskamux BUPYCOB, BBI3BIBAIOIIMX OCOOO OIACHbIE
3a00JIeBaHUS YEJIOBEKA U )KUBOTHBIX.

JdemoncTpanuu

Tabmunpsl u cxemsl: «l/cnoap3oBaHHE MUKPOOPTaHU3MOB B MPOMBIIIIIIEHHOM
IPOU3BOACTBEY, «KeTouHas nHkeHepusn», «[ 'eHHass HH)KEHepus».

JlabopaTtopHas pa6ora «/3yueHue o0beKTOB OMOTEXHOIOTUIY.

IIpakTHuyeckas padora «llosyyeHrne MOJOYHOKHUCIBIX TPOAYKTOBY.

IKeKkypeusi «buorexHonoruss — BaxHEWIas MPOU3BOJWTENIbHAA CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTMYECKOE MMPOU3BOJICTBO)Y.

11 KIIACC

Tema 1. 3apoxkaeHue m pa3BUTHE 3BOJIOHUOHHBIX NpPeICTABJICHUN B
omosiorum

OomonmonHas Teopus Y. JlapBuHa. lIpeanocwliku  BO3HUKHOBEHUS
napBuHusMa. JKu3Hp 1 Hay4dHas aedarenbHocTh Y. JlapBuHa.

JIBrKy1ye cuibl 3BooIUK BUIOB 110 Y. J[apBuHy (BbICOKasi HHTEHCUBHOCTh
Pa3MHOXEHHUST OpraHU3MOB, HACJEICTBEHHas HM3MEHYMBOCTh, Oopbba 3a
CYILIECTBOBAHME, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).



Odopmnenue cunternueckoit Teopun 3Bomouun (CTD). HelitpanbHas
Teopusi 3Boitonuu. CoBpeMeHHas JBOJIIOLMOHHAS  OWOJIOTHA. 3HAYEeHUE
HBOJIIOIIMOHHON T€OpUU B (POPMUPOBAHUU €CTECTBEHHO-HAYYHOU KapTUHBI MUPA.

JdemoHcTpanumn

[Toptpersl: Apucrtorens, K. JIunnen, XK. b. Jlamapk, 2. K. Cent-Unep, XK.
Krosbe, Y. Hapsun, C. C. Yerepuxosn, 1. U. HImansraysen, Jx. Xongein, /. K.
benses.

Tabmuubr u cxembl: «Cucrema sxuBoil mnpupoabl (no K. Jlunuero)y,
«Jlectnuna sxkuBbIX cymectB (mo Jlamapky)», «MexaHusm (opmupoBaHus
IpUCHOCOOJIEHH y pacTeHuil W KHUBOTHBIX (mo Jlamapky)», «Kapra-cxema
MmapmipyTa nyremectus Y. Jlapsunay, «Haxonku Y. lapBunay, «Dopmbr 60ps0bI
3a cymectBoBanue», «llopoasl romyoeit», «MHoOrooOpasue KylabTYpHBIX (GopM
KarmycThl», «[lopoabl JOMANIHUX KUBOTHBIX», «CxeMa 00pa3oBaHusl HOBBIX BHJIOB
(mo 4. J[apBuny)», «Cxema COOTHOUIEHUS [BWXKYLUIUX CHJI SBOJIOLUNY,
«OCHOBHBIE MTOJIOKEHUSI CHHTETUYECKON TEOPUU IBOJTFOLIII.

Tema 2. MuUKPOIBOJIIONNS U €€ Pe3yJIbTAThI

[Tonynsuus Kak 3JieMEHTapHas eIuHUIA 3BoJitolri. COBpeMEHHbIE METO/IbI
OLIEHKM TE€HETUYECKOro pa3zHooOpa3usi W CTPYKTypbl nomyiasuui. M3meHenue
reHooH/la TOMYJSUMKA KaK D3JIEMEHTAPHOE SBOJIOLMOHHOE SBIEHUE. 3aKOH
reHeTndeckoro paBHoBecus k. Xapau, B. BaitnOepra.

OnemeHTapHbie (AKTOPHI (IBMIKYIIUE CHUJIbI) HBOJIONUU. MyTallMOHHBIHN
npouecc. KomOunaTuBHas wu3MeHuMBOCTh. Jlpeld reHOB — ciydaiiHbie
HEHAIpaBJCHHbIE W3MEHEHMsS 4YacToT aieiaed B mnonymauusx. ekt
ocHOBatensi. ODggexm oOymulioynoeo eopaviuika. CHUdNCEHUE 2eHemUYecKo2o0
pasznoobpazus: npudunsl u creocmeus. llposenenue sgpghexma Opeiigha 2enog 6
oonvuwux U manelx  nonyrayusx.  Mwurparuu.  V3oisius  TOMYJISLU:
reorpaduueckas (MpoCcTpaHCTBEHHAs ), Orosorudeckast (pernpoayKTHBHAs).

EctecTBeHHbIil 0TOOp — HamnpaBigomuil @akrop 3Bomouud. DopMbl
€CTECTBEHHOTO  OTOOpa:  ABWXKYUIMHM, CTaOWIM3UPYIOLIUH, pa3pbIBAIOIIUI
(mm3pyntuBHbIN). [lomoBoit oTO0p. BO3HUKHOBEHHE W HBOJIOIUS COIUATHHOTO
MOBEACHUS )KUBOTHBIX.

[TpucnocoONeHHOCTh  OpraHM3MOB  KaK  pe3yjbTaT  MHUKPOIBOJIIOLUU.
Bo3nukHoBeHne — mpucrnocoOieHud y  opraHusMoB.  Apomopdo3sl U
uanoagantauuu. [Ipumepsl mpucnocobseHuil y opranu3mMoB: Mop(hoIoruieckue,
¢usnonornyeckue,  OMOXUMHUUECKHe,  moBeaeHueckre.  OTHOCUTENIBHOCTh
IPUCTIOCOOJICHHOCTH OPTraHU3MOB.

Bun, ero kpurepum u CTpykTypa. BupooOpa3zoBaHue Kak pe3yibTaT
MUKpOdBOMIONMH. M3omsiuust — kimodeBod ¢aktop BuaooOpazoBanus. [yt u
CIIOCOOBI BUJI000pa30BaHMUS: aJuIoMmaTpU4YECKoe (reorpacduueckoe),



CHMIATPUYECKOE (2KOJIOTUYECKOE), «MTHOBEHHOE» (monuIIonIU3anus,
rudpuanzans). JIuTenbHOCTh 3BOIIOIUOHHBIX TPOLIECCOB.

Mexanusmbl (HOpMUPOBaHUS OMOJIOTHYECKOTO pa3HOOOpa3usl.

Ponb »BONIONMOHHONW  OHOJOTMHM B pa3padOTKE Hay4YHbBIX METOOB
coXpaHeHHs1 OMopazHo0Opa3us. MUKPOIBOJIONUS U KOIBOJIIOIUS MMAPa3uTOB U UX
x03s51eB. MexaHu3Mbl (OPMUPOBAHUS YCTOMUYMBOCTH K aHTUOMOTHKAM U CIIOCOOBI
O0pBOBI C HEl.

JdemMoHcTpanuu

[Toptpersr: C. C. YetBepukos, 3. Maiip.

Tabmuupl 1 cxembl: «MyTauuoHHass HW3MEHYUBOCTBHY», «llomynsuuonHas
CTpYKTypa Buaa», «Cxema mposiBIeHus: 3akoHa Xapau—BainOepray, «JBuxymime
CHJIBI 3BOJIIOLUNY, «IJKOJIOrHYEcKasi U30JSALUs MOMYJSIUM CeBaHCKON (openmny,
«l'eorpaduueckass M3OJAIUS  JTUCTBEHHHULIBI CHUOUPCKOM W JTUCTBEHHUIIBI
naypcKon», «llomymssrOHHbIE BOJHBI YUCIEHHOCTH XUITHUKOB U KEPTBY», «CxemMa
JCUCTBHUSL €CTECTBEHHOro oTOopay, «PopMbl OOppOBI 3a CYIIECTBOBAHUEY,
«HpycTpuanbHbli MenaHu3M», «JKuBble nckonaemelie», «I10KpOBUTEIBCTBEHHAS
OKpacka YKUBOTHBIX, «IIpenynpexnaromas OKpacka KUBOTHBIX),
«Dusnonornueckre ananrauun», «lIlpucrnocoOIeHHOCTh OpPraHU3MOB U €€
OTHOCUTENBHOCTEY», «Kputepuu Buaa», «Buasl-npoitHukn», « CTpykTypa BUia B
npupoze», «Crmocobbr BumooOpa3oBanus», «I'eorpaduyeckoe BHUI000pa3oBaHUE
TPEX BUAOB JAHMABIIICH», «IDKOJIOTMYECKOE BUI000pa30BaHWE BHUIOB CHHUI,
«ITonummonasl pacrenuit», «KamyctHo-peneuHbii THOPUIY.

O6opynoBaHue: repOapuu pacTeHUH, KOJJIEKIIMM HACEKOMBIX, Uyydesia NTUIl U
3Bepell C MpUMEpaMu pa3IMYHBIX MPUCIIOCOOJEHUM, Yydena NTHLl U 3Bepei
pa3HBIX BHJOB, TepOapuu pacTeHUd OJIM3KUX BHUIOB, O0OpPa30BABIIMXCS
Pa3JIMYHBIMH CIIOCOOAMH.

JlabopaTtopnass paGora «BblsiBlieHHEe H3MEHUYMBOCTH Yy OCOOEH OJHOTO
BHJIA».

Jlabopatopnas  pabora  «IlpucnocoOnseHuss  OpraHMsmMoB U HX
OTHOCHTEJbHAs 11€JIECO00PA3HOCTDY.

JlabopaTtopnasi paGora «CpaBHeHHE BHIOB IO MOP(POIOrHIECKOMY
KPUTEPUIO.

Tema 3. MakpodBoaonus 1 eé pe3yabTarhbl

Meroabpl  HW3ydeHHs] MakpolsBOMOUMU. [laleOHTOIOrMYECKHE  METOAbI
u3ydyeHus odBomouud. Ilepexomnbie ¢GopMbl U (UIOIEHETUYECKUE  PSIIbI
OpraHU3MOB.

buoreorpapuueckue metoapl u3yudeHus 3Bojouuu. CpaBHeHue QIOpsl U
dbayHpl MaTepUKOB U OCTpOBOB. buoreorpadudeckue obmactu 3emum. Bumpl-
DHAEMUKHU U PEJIAKTBHI.



OMOpPHOJIOTHYECKHE U CPABHUTEIBHO-MOP(POIOTHUECKHE METOMBI U3YUYEHUS
HBONMIOLMH. ['€HeTHyeckrue MeXaHU3Mbl HBOJIOLMM OHTOT€HE3a U MOSBJICHUS
SBOJIOLMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE W  AHAJOTUYHBIE  OPraHBbL.
PynumenTtapasie  opraHbl M aTaBU3Mbl.  MOJEKYJISIPHO-TEHETUYECKHUE,
OMOXMMHUYECKHE W  MaTeMaTU4YeCKUe  METOJbl  W3Y4YEHHUS  HBOJIIOLUU.
['omonornunasie TeHbl. COBpEMEHHBIE METOIBI MOCTPOSHUS (HHUIOTCHETUYECKHUX
JEPEBLEB.

XPpOMOCOMHBIE MyTallM{ U 3BOJIIOIUS TEHOMOB.

OO6mre 3aKOHOMEPHOCTH (MpaBuiia) SBOJONUU. [IpuHyun cmenvl yHKYyuUllL.
HeoOpatumocTs 3BosronMKM. AjnantuBHas paauainus. HepaBHOMEPHOCTh TEMIIOB
IBOJIFOLIUY.

JdeMoHcTpanuu

[Toptpetsl: K. M. bap, A. O. KoBanesckuii, @. Mromiep, 3. ['ekkelb.

Tabmuupbl U cxembl: «OUIOTEHETUUECKUN DSl JIOIMIAIN», «APXEONTEPUKCY,
«3Bepo3ybObie  smiepe»,  «Creromedansry, — «Puamoduthy,  «CeMeHHBIC
nanopoTHukn», «buoreorpaduyeckue 30HB 3emum», «Jlpeiid) KOHTHUHEHTOBY,
«Penuktely, «HavanpHble CcTaguu 3MOPUOHAIBHOTO PAa3BUTHSA TO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHBIE U aHAJOTUYHBIE OpraHby, «PyAUMEHTHI»,
«ATaBU3MBI», «XpPOMOCOMHBIE HAOOpHI YEJIIOBEKAa W IIUMIIaH3e», «lJIaBHbIE
HaIpaBJICHUS BOTIOIUNY, «O0IIMe 3aKOHOMEPHOCTH 3BOJIIOLIAN.

O6opynoBaHue: KOJUICKIIMH, TepOapuu, MYJSDKH HCKOMAEeMbIX OCTAaTKOB
OpraHu3MOB, MYJISIKM TOMOJIOTUYHBIX, AHAJOTUYHBIX, PYAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKIIUH HACEKOMBIX.

Tema 4. Ilpouncxoxaenne U pa3BuTHE )KU3HU Ha 3emJie

HaydHple THUMOTE3bl MPOUCXOXKICHUS >KM3HW Ha 3emie. AOUOTeHe3 W
naHcrnepmusi. JJoHayuyHble TPEACTABICHUS O 3apOXKICHUU KU3HU (KPEALMOHU3M).
['MnoTe3a MOCTOSHHOTO CaMO3apOXKIAEHUS )KU3HU U €€ OIpOoBEpKeHUE onbiTamu .
Penu, JI. Cnannanuanu, JI. [Tactepa. [IpoucxoxaeHue ;Ku3HU U aCTPOOUOIIOTHSI.

OcHOBHBIE JTallbl HEOPTraHU4ECKON 3BOJIIOLUH. [InanerapHas
(reojoruueckasi) SBOJIONUSA. XHMHYECKAas OHBOJIONMSA. AOWOTCHHBI CHHTE3
OpraHnueckux BemectB u3 Heopranudeckux. Omeir C. Mumnepa u I'. FOpwm.
OOpazoBanue mnoauMepoB u3 MoHoMepoB. KoamepBatHas rumoreza A. M.
Omnapuna, Tunore3a nepBuyHoro oynapoHa Jlx. XomnaeitHa, TeHETHYECKasi TUIIOTE3a
I'. Ménnepa. Pubosumer (T. Yek) m rtumoresa «mupa PHK» V. TI'mnbepra.
dopmupoBaHre MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

HUcropuss 3emuin u MeroAbl €€ wu3ydyeHus. lckomaemble OpraHU4ecKue
ocrarku. I'eoxpoHonorus u e€ wMeroabl. OTHocuTenbHass U aOCONIOTHAs
reoXpoHoorus. I'eoXxpoHoiornueckas mKana: 30Hbl, 3pbl, IEPUOJIBI, SITOXH.



Hauanpnele sTambel opranndeckor sBomronuu. [losBneHune u >BOMIOLMS
HEPBBIX KJIETOK. DBOJIOLHUS MeTaboiau3Ma. BO3HHKHOBEHHE MEPBBIX HKOCHCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOIIIEHKN KaK aHAJIOT IEPBBIX Ha 3eMile COOOILECTB.
Crpomaronutsl. [IpokaprOTHI M 5yKapuOTHI.

[TpoucxoxeHue 3ykapuoT (CUMOMOreHes3). DBONIOLIUOHHOE MPOUCXOKIECHUE
BUpPYCOB. [IponcxoxaeHne MHOTOKIIETOYHBIX OpPraHu3MOB. BoO3HUKHOBEHHE
OCHOBHBIX I'PYIII MHOT'OKJIETOYHBIX OPTaHU3MOB.

OCHOBHbIE 3Talbl HBOJIIOLMU BbICHIMX pacTeHUH. OCHOBHBIE apoMOP(O3bl
pacrenui. Bpixon pacrenud Ha cymy. llosBieHue CIOpOBBIX pacTeHUN U
3aBoeBaHue uMHU cymun. CemeHHble pacTeHus. lIponcxokeHne IBETKOBBIX
pacTeHUN.

OCHOBHbIE 3Tanbl 3BOJIIOLMHU KUBOTHOrO Mupa. OCHOBHbBIE apoMOpP(O3bI
KUBOTHbIX. Benackas dayna. KemOpuiickuil B3pbIB — IMOSIBIEHHE COBPEMEHHBIX
TUnoB. IlepBbie XOpnoOBbIE KUBOTHBIE. JKH3Hb B BOJAE. DBOJIIOLUSA NO3BOHOYHBIX.
[Tpoucxoxnenne ampubuii u pentwimil. [TpoucxoxaeHne MIEKONUTAIOWUX U
ntul. [lpuHnun kmoueBoro apomopdoza. OcBoeHue OECHO3BOHOYHBIMH U
II03BOHOYHBIMHU KUBOTHBIMU CYIIH.

Pasutne xu3HM Ha 3eMi€ IO dpaM U IEPUOJAM: apXel, IMPOTEPO30M,
najgeo3oi, Me3030M, KailHo30il. OOm@as  XxapakTepuCTHKa KIMMara U
reOJIOTHYECKUX IpoueccoB. IlosBiIeHME M pacuBET XAapaKTEPHBIX OPTraHU3MOB.
VYrneoOpa3oBaHue: €ro yCJIOBUS U BIMSIHUE HA Ta30BbIH COCTaB aTMOC(hEpHI.

MaccoBble BBIMUpPaHUS — DKOJOTHYECKHE KpHU3UCHI npouwioro. [Ipuyunel n
CIEACTBUS MAacCOBBIX BbIMUpPAaHUI. COBPEMEHHBIN SKOJOTMYECKUA KPU3HUC, €ro
ocobennoctH. [Ipobiema coxpanenust OnopasHooOpasus Ha 3emie.

CoBpeMeHHass cuctema opraHudeckoro mupa. IlpunHnumnel kinaccupukanuu
opranu3MoB. OCHOBHBIE CUCTEMATHYECKUE ITPYIIIBI OPraHU3MOB.

JdemoHcTpanuu

[Toptpersr: ®@. Penu, JI. Cnamnanuanmu, JI. ITactep, . 1. Meunukos, A. W.
Omnapun, k. Xongenn, I'. Mémep, C. Munep, I'. FOpu.

Tabmuier u cxemsl: «Cxema onbita @. Penny, «Cxema onbita JI. ITactepa mo
U3YUYEHHUIO CaMo3apoxacHus ku3HW», «Cxema ombita C. Mumiepa, I'. IOpu»,
«JTampl  HEOPraHWYECKOW  JBooUuMW»,  «l'eoxpoHosormyeckas  mIKaiay,
«HauanpHble 3Tanbl OpraHUYecKo 3BOMIOLUNY», «CXxemMa 00pa3oBaHUS 3YKapHOT
nyTéM cumbuorenesa», «Cucrema XUBOM mpupoab», «CTpoeHHe BHpycay,
«Apomopdo3bl  pacTeHuit», «PuHHODUTE, «OIHOKIETOYHBIE BOIOPOCIN,
«MHOrokneroynsle Bogopociuw», «Mxm», «llamopotHukn», «l 0N0CEMEHHbBIE
pacteHus», «Opranbl LBETKOBBIX pacTeHun», «(Cxema pa3BUTUA KUBOTHOI'O
Mupa», «Apomopdossl KUBOTHBIXY», «lIpocteiimme», «KumedHomomocTHbIEY,
«IInockue YepBU», «Ynenucronoruey, «PBIOBI, «3eMHOBOJIHEICY,



«IIpecmbikaromumecs», «lItuup», «Mnekonuraromue», «Pa3Butne Xu3HM B
apxenckou ape», «Pa3Burhe )KU3HU B MPOTEPO3OMCKON 3pe», «Pa3BuTre KU3HU B
[1aJIE030MCKOM 3pey, «Pa3BuTHe KU3HU B ME3030MCKOM dpey», «Pa3sBUTHE KU3HU B
KatHO30MCKOM 3pe», « COBpEMEHHAsl CUCTEMA OPraHUYECKOTO MUPay.

O6opynoBaHue: repOapuyd pacTeHUM pPa3IUYHBIX OTIEIOB, KOJUICKIIUU
HAaCEKOMBIX, BJIAKHBIE MPENApPaThl KUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJUIEKIIUH
WUITIOKOXKHX, CKEJIEThl IIO03BOHOYHBIX JKMBOTHBIX, Yyuesla IITHI[ W 3BEpEW,
KOJUIEKIIMM OKAMEHEJIOCTEN, IMOJE3HBIX HMCKOMAEMbIX, MYJSIKU OpPraHUYECKHX
OCTaTKOB OPraHU3MOB.

Bupryanbnas saGoparopHas  paGora «MojenupoBaHUE ~— ONBITOB
Mumnnepa—tOpu 1o n3y4eHn0 abMOTEHHOTO CUHTE3a OPTaHUYECKUX COCTMHEHHHN B
NEePBUYHON aTMochepey.

JlabopaTtopnasi paGora «/I3yueHue MU ONHCaHUE MCKONAEMBIX OCTATKOB
JIPEBHUX OPTraHU3MOB).

IIpakTuyeckass padora «lI3ydyenne 0COOEHHOCTEH CTPOCHHSA pPACTCHUU
Pa3HBIX OTAEIOBY.

IIpakTnyeckas padora «/3yyeHue ocoOEHHOCTEN CTPOEHUSI MTO3BOHOYHBIX
YKUBOTHBIX).

Tema S. [IpoucxoxkaeHue 4eji0BeKa — AaHTPOIIOTeHe3

Paznensl n 3anaum anTponosiorud. MeToabpl aHTPOTIOJIOTHH.

CraHoBJIeHHE TPEACTABICHUN O MPOUCXOXKICHUM 4eJIOBEKa. Penurunosnbie
B033peHus. COBpEMEHHbBIE HAYYHBIE TEOPUH.

CX0ACTBO YENOBEKA C KUBOTHBIMUA. CUCTEMATUYECKOE MOJI0KEHUE YETOBEKA.
CBuzerenbCcTBA  CXOACTBA  YEJIOBEKA C  JKAUBOTHBIMHU:  CPAaBHUTEIBHO-
MOP(OIIOTHYECKHE, AMOPHOJIOTHICCKHE, (bU3H0I0r0-OMOXUMHYECKHE,
noBejieHueckue. OTanuus 4enoBeKka OT KUBOTHBIX. [IpsIMOXOXKIEHUE U KOMILIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE IOJOBHOTO MO3ra U BTOPOM CHUTHAJbHOMU
CHCTEMBI.

JBmxkymue cuiibl ((pakTopsl) aHTpONOreHe3a: OMOJOTHYECKHIE, COIIUANIbHEIE.
CooTtHomIeHUE OMOJOTUYECKUX U COLMATBHBIX (DAKTOPOB B aHTPOTIOTEHESE.

OcCHOBHBIE CTaJMM aHTpoIoreHe3a. PanHue 4enoBeKOOOpa3Hbie O00E3bSHBI
(MPOKOHCYJIbI) U paHHUE MOHTU/IbI — OOIIME MPEIKH YeTOBEKOOOPpa3HBIX 00€3bsIH U
JMoIe. ABCTPAJONUTEKN — JBYHOTHE NMPEAKH JroAeh. UenoBek yMenblid, MepBhIe
V3TOTOBJIEHUS OPYIHM TpyAa. UenoBek MpsIMOXOASIIMNA U MEPBBIM BBIXOJ JIKOJCH
3a mpenensl  Adpuxku. YenmoBek reimenpOeprckuii  —  0o0mMIA  TIPENOK
HEaHJIEpTaJbCKOr0 YEJIOBEKAa U YEJIOBEKAa pa3yMHOro. UenoBEeK HEAaHAEPTAIbCKUN
KAaK BUJ JIIOJEW XOJIOAHOTO KiauMara. YernoBeK pa3yMHbId COBPEMEHHOIO THIIA,
JIEHUCOBCKUM 4YEJOBEK, OCBOEHHME KOHTHUHEHTOB 3a mpeaenamMu AQpUKH.
[TasleoreneTrka u rajieOreHOMHKa.



OBOJIIOLIMSI COBPEMEHHOTO uesloBeKa. EcTtecTBeHHBI OTOOp B MOIMYJISLUAX
yenoBeka. MyTanvoHHBIN Tiponiece u moauMopdusM. [lomynsiiimoHHbIE BOJHBI,
npeid reHoB, Murpauus U «dQpQexkT ocHoBaTeNsH» B MOMYJSUHUAX COBPEMEHHOIO
YEJI0BEKA.

Yenoseueckue packl. IloHstue o pace. boisbimme pacel: €BpolieouaHas
(eBpasmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUalbHAs),  MOHTOJOUIHAsS
(a3uarcko-amepuKkaHckas). BpeMsa M myTH paccelieHHs 4YelIOBeKa IO IUIaHETe.
EnuHcTBO  4yenoBeueckux — pac. HaydHas  HECOCTOATENBHOCTh — pacus3Ma.
[Ipucrnoco6IeHHOCTh YeJoBEeKa K Pa3HbIM YCJIOBUSIM OKpYKalolEed CpeJbl.
Bmmsaue reorpadmueckoii cpenpl W apelia TeHOB Ha MOPQOIOTHIO H
(HU3HOTIOTHIO YeTIOBEKA.

MexauciuIuinHapHble  MeToAbl B (u3uveckol  (OMOJIOTHYECKOi)
aHTPOINOJIOTUM.  ODBOJIOLMOHHAS ~ AHTPOINOJOTHS W [aJ€OAHTPONOJIOTHUS
YEJIOBEUECKHUX MOMYJAUNA. bruoconuanbHble UCCIEAOBAHUS MPUPOJBI YEIOBEKA.
HccnenoBanre KO3BOMIONUHN OMOIOTHYECKOTO U COLUATIBHOTO B YEJIOBEKE.

JdeMoHcTpanuu

[Toprpeter: Y. HapBuHn, JI. JIuku, A. . Porunckui, M. M. I'epacumos.

Tabnuiel U cxeMbl: «MeToIbl aHTPOMOJIOTHIY, «I 0JJOBHON MO3T UEIOBEKaY,
«YenoBekooOpa3Hbie 00€3biAHb», «CKENeT 4YelnoBeKa M CKEJNeT IIMMIIaH3e»,
«PynMMEHTHI U aTaBU3MbDY, «/[BHXKYyIIIME CHIIBI aHTPOIIOT€HE3a», « IBOTIOLIMOHHOE
JIpEeBO  4eloBeKa», «ABcrpamonutek», «UYenoBek  ymenslit», «Yenosek
NPAMOXOISIINIY, «/leHncoBckuil yenosek» «Heanaepranbipy, « KpoMaHbOHIBIY,
«IIpenku yenoBekay, «ITarnbl SBOJIOINHU YEJIOBEKa», «Packl 4eloBeKay.

OO6opynoBaHue: MYJISDKM  OKaMEHEJIOCTEH, MpPEeAMETOB MaTepUallbHOM
KyJIbTYpbl ~TPEAKOB 4YelOBeKa, penpoaykuuu (pororpaduu) KapTuH C
MUDOTOTHYECKUMU U OUOJNEHCKUMH CIOKETaMH TPOWCXOXKICHHS UeIOBEKa,
doTorpaduu HaxoI0K UCKOTIAEMBIX OCTAaTKOB UEJIOBEKA, CKEJIET YeI0BEKa, MOJIENb
yeperna 4YeJoBeKa W uepena IIMMIIAH3€, MOJIENIb KUCTH YEIOBEKa M KHUCTH
HIMMITIaH3€, MOJIEJIM TOpPCa MPEIKOB YeIOBEKa.

JlabopaTopHasi padora «l3yueHne o0COOECHHOCTEH CTPOSHHUS CKejeTa
YEJIOBEKA, CBSI3AHHBIX C MPSAMOXO0XKICHUEM.

IIpakTHyeckas padora «/3yyeHne FKOJOTMUECKUX aJaNTalui YeJIOBEKay.

Tema 6. Dxkosoruss — Hayka O B3aMMOOTHOUIECHUSIX OPraHU3MOB U
HAIOPraHU3MEHHBIX CHCTEM C OKPY KaKIel cpeaou

3apoxaenne u pa3Butue dxkojoruu B Tpyaax A. I'ymGonbara, K. @. Pynse,
H. A. CeBepuona, 3. I'ekkensi, A. Tencnu, B. H. CykauéBa. Paznensl u 3agaumn
9KoJIOTHH. CBSI3b KOJIOTUHU C IPYTUMH HAyKaMH.



Mertoapt sxonoruu. [loneBsie HAOMIOACHUS. DKCIIEPUMEHTHI B OKOJIOTHU:
npupojHble U JaboparopHble. MojenupoBaHue B 3KOJOTUU. MOHHUTOPHUHT
OKpY>KaloIlel Cpeibl: JIOKAIbHBIN, peTUOHAIILHBIN U TJI00aTbHBIN.

3HaueHHe DKOJOTMYECKUX 3HAHUM JUIT 4YeJIOBEKa. ODKOJIOTMYECKOE
MHUPOBO33pPEHME KaK OCHOBA CBS3€M 4YesoBedecTBa ¢ Npupooi. PopmupoBaHue
HKOJIOTHYECKOMN KYJIbTYPBI U 3KOJIOTMYECKOM I'PAMOTHOCTH HACEICHUS.

JdeMoHcTpanuu

[Toptpetsl: A. I'ym6onsar, K. ®@. Pynse, H. A. CeBepiios, O. ['ekkens, A.
Tenciu, B. H. Cykaués.

Tabmunel 1 cxemul: «Pa3nensl skomorum», «Metoanl skomorum», «Cxema
MOHHUTOPHHTIA OKPYKAIOLIEN CPEIIBD».

JlaGopaTopHnas padora «3yuenue METOJ0B AKOJIOTUYECKUX
UCCIIENOBAHUID.

Tema 7. Opranusmsl U cpeaa OOUTAHUSA

Dkojorudeckne (HakTopsl U 3aKOHOMEPHOCTH UX AeiictBus. Knaccudukanus
IKOJIOTHYECKUX (HaKTOPOB: aOUOTHYECKHE, OMOTHYECKUE, aHTpororeHHbie. Oomue
3aKOHOMEPHOCTH JEHCTBUA 3KoJiornueckux ¢akropos. IIpaBuno munumyma (K.
[Mnpenrens, 0. JInOux). TonepaHTHOCTh. DBpUOMOHTHBIE W CTEHOOMOHTHBIE
OpPTraHU3MBI.

AbGuotnueckue ¢akrtopel. CBeT Kak sKojorumdyeckuid Qaxrop. JleiicTBue
pPa3HBIX YYaCTKOB COJHEYHOTO CIIEKTpa Ha OPraHU3Mbl. JKOJOTMYECKUE TPYMIIbI
pacTeHHil M >KMBOTHBIX [0 OTHOIIEHWIO K cBeTy. CHrHalbHasi poOJib CBETA.
DOoTONEPUOAU3M.

Temmepatypa kak skojormueckuit Qaxrtop. JlelicTBue TemmepaTypsl Ha
opranu3Msbl. [TolKHIOTEpMHBIE U TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTraHU3MBI.

Brnaxnocte kak skonornueckuit ¢dakrtop. Ilpucmocobnenus pacTeHUil K
nojjiep>kanuio BogHoro Oananca. Kiaccudukanus pacTeHH MO OTHOIIEHUIO K
Boze. [IpucrnocoOnenus sKUBOTHBIX K N3MEHEHUIO BOJHOT'O PEKUMA.

Cpenpl oOuTaHUsT OPraHU3MOB: BOJIHAs, HA3€MHO-BO3JyIIHAs, MOYBEHHAS,
rlyOMHHasT  TOANOYBEHHAs, BHYTpUOpPraHuU3MEHHas.  DU3UKO-XUMHUYECKHE
O0COOEHHOCTH cpel oOuTaHus opraHu3MoB. IlpucrnocoOneHus OpraHu3MoB K
JKU3HU B Pa3HbIX Cpeaax.

buonornyeckne putmbl. BHemHne m BHyTpeHHHE pPUTMBL. CyTOYHBIE H
rOJUYHbIE PUTMBL. [IpHucrnoco6IeHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCIIOBUU KU3HU.

Kuznennsie Qopmbl opranuzMoB. [loHsiTue o0 JKHU3HEHHOW (QopmMme.
Kuznennsie GopMbI pacTeHUN: IEPEBhS, KYCTAPHUKU, KYCTAPHUYKH, MHOTOJICTHHE



TpaBbl, OAHOJNETHHE TpaBbl. JKW3HEHHBbIE (DOPMBI KUBOTHBIX: THIPOOMOHTHI,
re00OMOHTHI, a9POOHOHTHI. OCOOEHHOCTH CTPOCHUS U 00pa3a KU3HU.

buotnueckue (bakTopHI. Buner OMOTHYECKUX B3aMO/IEICTBUN:
KOHKYPEHIUS, XUIIHUYECTBO, cUMONO03 U ero (opmsl. Ilapasutusm, koomnepamus,
MYTYyalu3M, KOMMEHCaI3M (KBapTUPAHTCTBO, HaxjeOHn4ecTBo). Herpodpuueckue
B3auMojielicTBus  (Tommueckue,  (opudeckue, (Qabpuueckue).  3HaUCHUE
OMOTHMYECKUX B3aMMOJCHCTBUI JJI CYIIECTBOBaHUS OpPraHU3MOB B Cpele
obutanus. [I[puHIKIT KOHKYPEHTHOTO UCKITIOUEHUSI.

JdemoHcTpanumn

Tabmumel 1 cxembl: «Okonorndeckue (pakTopsr», «CBETOBOH CIEKTPY,
«OKOJIOTUYECKHE TPYNIIbl )KMBOTHBIX 10 OTHOLLEHUIO K CBETY», « TerIoKpoBHbIE
XKUBOTHBIE», «XOJOAHOKPOBHBIE JKUBOTHBIEY», «DuU3noIOrHMUEcKre aganTaluu
KUBOTHBIX», «Cpenbl O0OWTaHHS OpraHu3MoB», «buojornyeckue puTMBI»,
«Kusnennole  Gopmbl  pacteHuit», «KuszHeHHbIe  (OPMBI  KHUBOTHBIXY,
«9KocucTeMa IMHUPOKOIUCTBEHHOIO JIECay, « IKOCHCTEMA XBOMHOTO Jecay, «lLlenu
NUTaHUS, «XUIHUYecTBO», «llapasutusm», «KoHkypeHmus», «CuMOHO03»,
«KoMMeHcanuzm».

O6opynoBanue: repOapuu pPacTeHUN U JKUBOTHBIX, MPUCIOCOOJIEHHBIX K
BIUSHUIO Pa3IUYHBIX SKOJOTMYECKUX (PAKTOpOB, TIepOapuu CBETONHOOMBBIX,
TEHEIIOOMBBIX U TEHEBBIHOCIHMBBIX PACTEHHI, CBETOJIIOOMBBHIE, TEHEIOOHUBBIE U
TEHEBBIHOCJIUBbIE KOMHATHBIE PAaCTEHUs, repOapuy U KOJJIEKLIUU TEIIOII0OUBBIX,
3UMOCTOMKHX, MOPO30YCTOMYUBBIX pACTEHUM, dyuena MTUIl U 3Bepeil, repdbapuu
pacTeHuil, OTHOCSIIMXCA K TUrpoduram, kcepoduram, Me3opuTam, KOMHATHbIE
pacTeHus] JaHHBIX TPYII, KOJJICKIIMHA KHBOTHBIX, OOUTAIOIINX B Pa3HBIX cpefax,
repOapuu M KOJUICKIIMM pACTEHWH U OSKMBOTHBIX, OOJAJAIOMIMX YepTaMu
IPUCIIOCOOJIEHHOCTH K CE30HHBIM H3MEHEHUSIM YCIOBHM JKWU3HM, repdapun u
KOJUIEKI[UM PACTEHHM M >KUBOTHBIX PA3IMYHBIX KU3HEHHBIX (POPM, KOJUICKIUU
YKUBOTHBIX, YYACTBYIOIIMX B PA3JIMYHBIX OMOTUYECKUX B3aUMOIECHCTBUSIX.

JlabopaTtopnasi padora «BbisgBICHHE MPUCTIOCOONICHU OpPraHU3MOB K
BIIUSIHUIO CBETA.

Jlabopatopnas pabora «BblsBiIeHHE MPUCIOCOOTCHU OpPraHU3MOB K
BJIUSIHUIO TEMIIEPATYPbI».

JlabopaTopHasi paGora «AHATOMHYECKHE OCOOCHHOCTU PpACTCHUN U3
Pa3HBIX MECT OOUTaAHHUS.

Tema 8. Ikos10rust BUA0OB U NOMYJIANMNI

OKOJIOTUYECKUE  XApaKTEPUCTUKU  TOILYJISLIHH. [Tonmynsiuma ~ kak
ouosnoruyeckas cucreMa. Posib HEOTHOPOAHOCTU Cpelibl, PU3NYECKUX OAPHEPOB U
0COOCHHOCTEH OMOJIOTHH BUAOB B (DOPMHUPOBAHHUH MPOCTPAHCTBEHHON CTPYKTYPHI
nonysauuid. OCHOBHBIE TIOKa3aTead NOMYJSLUU: YHUCIEHHOCTh, IIJIOTHOCTD,



BO3pAacTHass M TMOJIOBAasl CTPYKTypa, POXKIAAEMOCTb, IPHUPOCT, TEMII POCTA,
CMEPTHOCTh, MUT'PALIUSL.

DKosiornyeckas CTpykrypa nomyiasiuud. OUeHKa YHUCIEHHOCTH NOMYJIALNU.
JlvHamuka nomnysiAnuu U e€ peryiianusa. buothdeckuii moTeHuMan MOIYJIALNU.
MopnenupoBanue IMHAMUKHA NONYJAIUU. KprBbIe pOoCTa YUCIEHHOCTH MOIYJISLHAH.
KpuBbie BbDKMBaHMS. Perynsiuss 4UCICHHOCTH MOMYJSIUA: posib (PaKTOPOB,
3aBUCSIINX U HE 3aBUCSIIIUX OT INIOTHOCTU. DKOJIOTUYECKHUE CTPATETUH BUIOB (T- U
K-crparerun).

[Tonsitue 00 sKkonormyeckoil Humie Buaa. MecrooOutanue. MHoromepHas
Mozenb dkosorndyeckon HumM Jx .M. XatumHcona. Pa3zmepsl skosormueckon
Hu. [loTeHunanpHast U peanu30BaHHAs HUILU.

Bua kak cucrema nonynsuuid. Apeansl BHAOB. Buabl M HX KU3HEHHBIE
CTpaTeruu. JKOJIOTMYECKUE SKBUBATIEHTHI.

3aKOHOMEpPHOCTM TOBEJEHHUs W MUTpauuid >KUBOTHBIX. buosiormyeckue
VHBA3UU Yy KEPOJHBIX BUJIOB.

JdeMoHcTpanuu

[Toptper: Hdx. M. XaTuynHCOH.

Tabmuubl W cxembl: «DKOJIOTMYECKUE XAPAKTEPUCTHKU MOMYJIALHUNY,
«IIpocTpaHcTBEHHass  CTpyKTypa  momyisiqum», «Bo3pacTHble  NHpaMuabI
nonyjsauun», «CKOpPOCTh  3aceleHuss MOBEPXHOCTH 3€MJIM  Pa3IMYHBIMU
opranuamammn», «Mojens skosorndeckor Humu Jx. M. XaTuuHacoHay.

Ob6opynoBanue: repdapun pacTeHHM, KOJJIEKIUN KUBOTHBIX.

JlabopaTtopnass  pabora  «lIpucnocoOieHus ceMssH  pacTeHUM K
PaCCEIEHUIO.

Tema 9. Iko0rusi cO00MIECTB. IKOJOTHYECKHE CHCTEMBI.

CooOmectBa opranu3MoB. buorieHo3 u ero crpykrypa. CBS3u MEXIy
OopraHu3Mamu B OMOLIEHO3E.

Dxocucrtema kak OTkpbiTas cucrema (A. x. Tencnu). OyHKIIMOHATBHBIC
OJIOKH OpraHu3MOB B JKOCUCTEME: MPOIYLEHTbl, KOHCYMEHTBI, PEIYLIEHTHI.
Tpoduueckue ypoBHu. Tpoduueckue uenu u certd. AOUOTHUECKHE OJOKHU
skocucteM. [TouBbl U Wbl B 3kocucTeMax. KpyroBopot BemecTB u MOTOK SHEPTUH
B DKOCHCTEME.

OcHOBHBIE  TIOKa3aTelnu  JKOCUCTEMBI. buomacca u  mpoxykuws.
DKOJIOTHYECKHE MUPAMUJIbI UUCETl, OMOMACChl U SHEPTHH.

Junamuxa sxocucmem. Kamacmpoghuueckue nepecmpoiiku. Daykmyayuu.
HampaBnennbie 3aKk0OHOMEpHBIE CMEHBI cO0OIIecTB — cykieccuu. [lepBuunbie u
BTOPUYHBIE CYKIECCUM W HUX NPUYMHBL. AHTPONOTCHHBIE BO3JACHCTBUA HaA
cykueccuu. KimmmakcHoe cooOmectBo. bropazHooOpasue u mojaHoTa KpyroBopora
BEIIECTB — OCHOBA YCTOMUMBOCTH COOOIIECTB.



[TpupoaHbie 3KOCUCTEMBL. JKOCUCEMbl 03ED U peK. IKocucmembl Mopeti U
0Keanos8. IKocucmemovl MyHOP, 1€CO8, Cmeneti, NyCmbltb.

AHTpONOreHHbIE HIKOCUCTEMBI. ArposkocucTeMa. ArpoieHo3. Paznuuus
MEXTy aHTPOIIOTEHHBIMH M MPUPOTHBIMHU YKOCHUCTEMaMHU.

Ypb6oskocucreMbl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucTeM. [opojackas
dbnopa u ¢ayna. CuHaHTpomm3alus TOPOACKON ¢ayHbl. buonmornueckoe u
X035IUCTBEHHOE 3HAYEHUE arpPOIKOCUCTEM U YPOOIKOCHCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUII OPraHU3MOB B
sKkocuctemMax. Ponb kackadnozo 3ghghekma u 6ud08-30upukamopos (Kirouesvix
6U008) 6 ynkyuonuposanuu sxocucmem. [IepeHOC IHEPruM U BEIIECTB MEXKIY
CMEXKXHBIMU 3KOCUCTEMAaMH. Y CTOMYMBOCTh OPTAHU3MOB, IOIYJSLUNA U SKOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3/ICHCTBHIA.

Mexanuzmuol 8030eticmeus 3QepA3HEHULl PA3HBIX Mmunos Ha
CYyOOP2aHUZMEHHOM, OP2AHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTNEMHOM YPOBHSX,
OCHOBbl ~ 9KOJI02UHECKO20  HOPMUPOBAHUS — AHMPONO2EHHO20  B030€UCEUS.
MeTo1010T 1S MOHUTOPUHTA €CTECTBEHHBIX U aHTPOIMIOTEHHBIX SKOCHCTEM.

JdemMoHcTpanuu
[Toptper: A. JIx. TeHncinn.
Tabmuiet  u cxembl:  «Ctpykrypa  OuoneHosa»,  «DKocucrema

HIMPOKOJIUCTBEHHOTO JIECa», « IKOCUCTEMA XBOWHOTO Jiecay, «DyHKIIMOHAIbHbBIC
TpYINNbl OPraHU3MOB B 3KocuUcTeMe», «KpyroBopoT BEmIECTB B 3KOCHCTEMEY,
«lenu nuranus (macTOMUIIHAS, JETPUTHAS)», « DKOJIOTHUECKass TUPAMHIA YUCEID,
«IKoJIoTHYeCcKas mupamMujia Oromaccel», «IKOJOTUUECKas MUpamMuia dHEPTUn»,
«O06pazoBanue 6omoTay, «llepBuunas cykmeccus», «BoccTaHOBICHHE Jieca MOCTE
noxapa», «9KocucTemMa 03epa», «ArporeHo3», «KpyroBopor BemiecTB M MOTOK
OHEPTUU B arporieHo3ey, «[Ipumepsl ypOosKocucTem.

O6opynoBanue: repbapun pacTeHU, KOJUIEKIIMUM HACEKOMBIX, Uydelia MTHIL 1
3Bepei, repOapuu KyJIbTYPHBIX U JUKOPACTYIIUX PACTCHUM, aKBApUYM KaK MOJIEIb
HKOCHUCTEMBI.

IIpakTnyeckas padora «/3ydenne u onucanue ypo03KOCUCTEMBD».

Jlabopatopnas padora «l3ydyenue paszHooOpaszusi MEIKUX [MOYBEHHBIX
YJICHUCTOHOTHX B Pa3HBIX SKOCUCTEMAX).

IKCKYpcUsi «IDKCKypcHsl B TUIIMYHBIMN OnoreoieHo3 (B 1yOpaBy, OepesHsK,
€JIbHMK, HA CYyXO/I0JIbHBIA UM TOMMEHHBIN JYT, 03€PO, OOJIOTO)».

IKCKYpcUsi «ODKCKypCUsl B arpo’KOCHCTEMY (Ha TOJIE WU B TEIIMYHOE
XO3SHUCTBO)».

Tema 10. buocgepa — riodanbHas IKocUCTEMA

buocepa — oOmeruraneraprnas o0oyiouka 3eMid, TAE CYIIECTBYET WA
CylllecTBOBaJa XM3Hb. Pa3BuTHe mpeacrasieHuit o 6mocdepe B Tpyaax J. 3rocca.



VYuenue B. . Bepnaackoro o 6uochepe. O6mactu 6mochepsr u e€ coctas. Kuboe
BEIIECTBO Onochepsl u ero PyHKIUH.

3aKOHOMEpPHOCTH cyliecTBOBaHus Onocdepnl. OcodeHHOCTH Ouochephl Kak
ri00anbHON 3KOCUCTEMBL. J[MHaMuueckoe paBHOBecue B Ouochepe. KpyroBopoTsl
BEILIECTB U OMOTCOXMMHYECKUE LUKJIBI (Yriaepoja, a3ota). PUTMUYHOCTD SIBJICHUMN
B Onocdepe.

3oHasbHOCTE Omocdepnl. Ilonarue o Omome. OCHOBHBICE OHWOMBI CYIIIH:
TYyH/Ipa, XBOMHBIE Jieca, CMEIIaHHbIE U IIMPOKOJIUCTBEHHBIE Jieca, CTENH, CAaBaHHBI,
MyCTHIHU, TPOMTUYECKHE JIECa, BEICOKOTOPhA. KimMar, pacCTUTEIbHBIN U dKUBOTHBIN
MUpP OMOMOB CYIIIH.

CrpykTypa u QyHKIHS )KHUBBIX CUCTEM, OIICHKA UX PECYPCHOTO MOTEHIAa 1
ounochepHbIX QyHKITUI.

JdemoHcTpanuu

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

Tabmumsr u cxemsl: «I'eocdepsr 3emnn», «KpyroBopoT asora B mpupoje,
«KpyroBopoTr yriepona B mnpupoae», «KpyroBopoT Kucliopona B MPUPOIE,
«KpyroBopoT Boabl B mpupoze», «OcHOBHbIe Ouombl cymmy, «Knumarnueckue
nosica 3emnm», «Tynapay», «Talra», «Cmemannsiii jgec», «ILIMpokoIMCTBEHHBIN
necy, «Crenby, «CaBanHay, «IlyctbiHsy, « Tpornnueckuil gecy.

O6opynoBanue: repbapun pacTCHUI pa3HBIX OMOMOB, KOJUICKITUN YKUBOTHBIX.

Tema 11. YesnnoBek u OKpy:Ka0IIas cpeaa

DKOJIOTUUECKHE KPU3UChl M MX MpUYMHbL. BosneicTBue uyenoBeka Ha
ouochepy. 3arpssHeHue BoO3AyIIHOW cpenbl. OxpaHa Bo3ayxa. 3arpsi3HEHUE
BOAHOM cpenbl. OxpaHa BOAHBIX pecypcoB. Paspymenue mnouBbsl. OxpaHa
MOYBEHHBIX pecypcoB. 3MeHeHne KiuMara.

AHTpOIIOTr€HHOE BO3JCICTBUE HA PACTUTENIbHBIA M KUBOTHBIA Mup. OxpaHa
PACTUTENBHOTO W >KUBOTHOTO MHpa. OCHOBHBIC MPUHIIMIIBI OXPAHBI MPUPOJIBI.
Kpacubie kHuru. Oco0o oxpansemblie mpupoanbie Ttepputopun (OOIIT).
Boranudeckue caibl ¥ 300J10TUUECKUE TTAPKH.

OCHOBHbIE TPUHUUIIBI YCTOMYMBOI'O PA3BUTHUSl UYEJIOBEUECTBA U MHPHUPOIBI.
PanvonansHOe  MpUPOAOIONIB30BAaHUE W COXpaHEHHWE  OMOJOTHYECKOIO
pazHooOpasus 3emiu. OOmKME 3aKOHOMEPHOCTH TJIO0AIBHBIX JKOJIOTHYECKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3UCa U €r0 BEPOSTHBIE TTOCIIECICTBUSI.

Pa3zBuTne METONOB MOHUTOPUHIA PA3BUTHS  OMACHBIX TEXHOTCHHBIX
nporieccoB. CucmemHvle UCCIe008aHUA Nepexooa K pecypcocbepezaroujei U
KOHKYPEeHmocnocoonou snepeemuxe. buonoeuueckoe pasnoodpasue u buopecypcui.
Hayuonanvnvie ungopmayuonnvie cucmemsl, obecneyugarowjue 00Cmyn K
uHgopmayuu no  COCMOAHUIO OMOENbHbIX U008 U 3Kkocucmem. OcCHOBbL



9Kopeadburumayuu dKocucmem U cnocooos 060pvOLL ¢ OUONOBDENHCOCHUIMU.
Pexoncmpyrkyus mopckux u HazemHvix dIKOCUCTEM.

JdemoHcTpanuu

Tabmuubl W cxembl:  «3arps3HeHuEe  aTMocdepbl»,  «3arps3HeHue
ruapocdeps», «3arps3HeHne nouBbl», «llapHukoBwId  3pdekT», «Ocobo
OXpaHseMbIE TIPUPOTHBIC TEPPUTOPHUI, «MOJENH YIIPaBIIEMOTO MUPAY.
O6opynoBanue: ¢oTtorpaguu OXpaHSEMbIX PACTCHHM M KUBOTHBIX KpacHoit
kHuru Poccutickoit @enepanuu, KpacHol KHUTH pervoHa.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110
BHOJIOT'MX HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBiuBaeT TpeOOBaHHWS K pe3yjbTaraM OCBOCHUS
00yJalIMUMUCI NOporpaMM CpeaHero ooOimero oO0pa3oBaHUs: JIUYHOCTHBIE,
METanpeIMETHbIE U MPEIMETHBIE.

B cTpykType TMYHOCTHBIX PE3yIbTaTOB OCBOEHUS MPOTPAMMBI 110 OMOJIOTHUN
BBIJICJICHBI CIEAYIOIIME COCTABJISIONIME: OCO3HAHME O0YyYaroUUMUCS POCCUUCKON
rPaXIaHCKON UJACHTUYHOCTH — FTOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSATEIILHOCTH
U CaMOONPEACNICHUIO, Haiuuue Mmomusayuu K OOy4eHUI0  OWOJOTHH,
yenenanpasienHoe pazeumue BHYTPEHHUX YOEXKICHUN JIMYHOCTA Ha OCHOBE
KITFOUEBBIX IIEHHOCTEM M MCTOPUYECKUX TPATUIUN pPa3BUTHUSI OMOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCHb 00YUYaIOIIUXCS PYKOBOJICTBOBATHCS B CBOEH
JEATeIbHOCTH 1I€HHOCTHO-CMBICIIOBBIMU ~ YCTAHOBKAMHU, MPUCYIIUMHU CHUCTEME
OMONOTHYECKOTO  00pa3OBaHWs, Haluuue  NpPABOCO3HAHUS  IKOJIOTHIECKOMN
KYJbTYPBI, CHOCOOHOCMU CMABUMb TIETTU U CTPOUTH )KU3HEHHBIE TUIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUS MPOTPAMMBI IO OMOJIOTHH JTOCTUTAIOTCS
B CIMHCTBE Y4YeOHOW M BOCIHUTATEIBHOM JEATEIHHOCTU B COOTBETCTBHM C
TPAAUIIMOHHBIMUA POCCUMCKUMH COIUOKYJIBTYPHBIMHU, UCTOPUUYECKUMHU U JTyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMHU, MPUHSATHIMU B OOIIECTBE TMpaBUJaMU U HOpPMaMHU
MOBEJACHUSI W CIOCOOCTBYIOT TIpOlleCCaM CaMOIIO3HAHMS, CAMOBOCIHUTAHHUS U
CaMOpa3BUTHUA, PA3BUTUS BHYTPEHHEH TMO3ULUMHA JIMYHOCTH, NATPUOTHU3MA U
YBOKEHHS K 3aKOHY U MPABOIMOPSJIKY, YEIOBEKY TpyJla U CTaplieMy MOKOJIEHUIO,
B3aUMHOI'0 YBa)KEHUS, OCEPEKHOr0 OTHOUIEHUS K KYJbTYPHOMY HaCJIEAUI0 U
TPpaAUIHUSAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon ®enepanuu, TpUpOSIe U
OKpY>Karolen cpee.

JIndHOCTHBIE pe3yJIbTaThl OCBOEGHHUS yueOHoro mpeamera «buonorus»
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTh 00YYarOUIUXCsl PyKOBOJICTBOBATHCS
c(hOpMHUPOBAHHOW BHYTPEHHEH TMO3UIIMEH JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAllUM, TO3UTUBHBIX BHYTPEHHHX  YOEXKICHHI, COOTBETCTBYIOIIMX
TPaJMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIEeCTBa, PACIIMPEHUE KU3HEHHOTO
ONBITa U OMBITA JEATEIBHOCTH B MPOLECCE PEANM3alui OCHOBHBIX HalpaBICHUN
BOCIIUTATEJIbHOM JI€SITENIHHOCTH, B TOM YKCJI€ B YaCTH:

1) rpaxaaHCKOTr0 BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTD TPAKIAHCKON MO3HUIIMH O0YYAIOIIETOCs KaK aKTHBHOTO U
OTBETCTBEHHOT'O WJIEHA POCCUICKOTO OOIIECTBA;

OCO3HAHHME CBOMX KOHCTUTYIIMOHHBIX TMpaB U OOS3aHHOCTEH, yBa)KEHHE
3aKOHA U MPABOIOPSIKA;



FOTOBHOCTh K COBMECTHOM TBOPYECKOW JESATEIBHOCTH IPU CO3JAHHU
y4€OHBIX MPOEKTOB, PEIICHUN y4eOHBIX W TMO3HABATENBHBIX 3a/1a4, BBHITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPEACNIATh COOCTBEHHYIO TIO3MIIMI0O IO OTHOUIEHUIO K
SIBJICHUSIM COBPEMEHHOW KU3HU U OOBSICHATH €€;

YMEHHUE YUYUTHIBATH B CBOMX JCHCTBUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBHUS JIIOJICH C Pa3HBIMHU YOSKICHHUSIMU, KyJIbTYPHBIMH IIEHHOCTSMU U
COLIMAJIbHBIM ITOJI0KEHUEM;

FOTOBHOCTh K COTPYAHHUYECTBY B IIPOLECCE COBMECTHOI'O BBIMOJIHEHUS
y4eOHBIX, MO3HABATEIbHBIX W MCCIEAOBATEIbCKUX 3a7ad, YBaXXUTEIbHOIO
OTHOIIEHUSI K MHEHUIO OIMOHEHTOB MpPU OOCYXIACHUH CIIOPHBIX BOIPOCOB
OMOJOTUYECKOTO COICPKAHUS;

TOTOBHOCTh K TYMaHUTApHOM U BOJIOHTEPCKOM AEATEIbHOCTH;

2) IATPUOTUYECKOI0 BOCIIUTAHUSA:

c(hOpMHPOBAHHOCTH POCCHICKOM rPaXXJaHCKOU WJICHTUYHOCTH,
MaTpUOTU3Ma, YBaXKEHUS K CBOEMY HApOAy, YyBCTBA OTBETCTBEHHOCTH IIEPE]
Poaunoii, ropmoctu 3a cBOM Kpau, CBOXO PoauHy, CBOM S3BIK W KYJBTYpY,
MPONIOE U HACTOAIIEE MHOTOHAIIMOHATILHOTO Hapoaa Poccuuy;

LIEHHOCTHOE OTHOIIEHUE K MPUPOJHOMY HACIEIUIO U MaMATHUKAM MPUPOJIBI,
JOCTHXKEHUAM Poccruu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CIIOCOOHOCTh OLIGHMBATh BKJIAJ POCCHUUCKMX YUYEHBIX B CTAHOBICHUE U
pa3BUTHE OWOJOTWMH, MOHUMAHUS 3HAYE€HHs] OMOJOTMM B TO3HAHMM 3aKOHOB
MPUPOJIbI, B ’KU3HU YEJIOBEKA U COBPEMEHHOTO 00IIEeCTBA;

unenHas yOexxJIE€HHOCTh, TOTOBHOCTh K CIY>K€HHIO M 3amute (OTeuecTtsa,
OTBETCTBEHHOCTb 32 €T0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHHUS:

OCO3HaHME TYXOBHBIX LIEHHOCTEH POCCUIICKOTO HAPO/a;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHM S, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIEHHUBATh CHUTYAIIMI0O U TMPUHUMATh OCO3HAHHBIC pEIICHUS,
OPUEHTHUPYSICh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U ICHHOCTH,;

OCO3HaHME JINYHOTO BKJIaJa B TOCTPOEHUE YCTOMYMBOTO OYIyIIEro;

OTBETCTBEHHOE OTHOILICHUE K CBOMM POIUTEIAM, CO3IaHUIO CEMbU Ha OCHOBE
OCO3HAHHOI'0 TIPUHATHUS LEHHOCTEM CEMEWHOM IKU3HU B COOTBETCTBUU C
TpaguuusiMu HapoaoB Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

ACTETHUYECKOE OTHOIIEHHWE K MHUPY, BKIIOYAs ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPYECTBA, CIIOPTA, TPy, OOIIECTBEHHBIX OTHOIICHUIA;

MMOHUMAHHUE SMOLMOHAIIBHOTO BO3JICHCTBHS KUBOU NPUPOABI U €€ HEHHOCTH;



TOTOBHOCTh K CAMOBBIPDQKEHHUIO B pa3HbIX BUJAX HMCKYCCTBA, CTPEMJICHUE
IPOSBIISITh KAYECTBA TBOPYECKOW JTMYHOCTH;

5) ¢usuveckoro BocnUTAHHMA, (POPMHPOBAHUS KYJIbTYPbI 310POBbS H
IMOLMOHAJIBHOIO0 0J1ArONOTyYHs:

NMOHMMAHWE W peau3alus 3J0POBOTO M 0€30MacHOro ooOpa3a >KU3HU
(3mopoBoe  TmHUTaHHWE, COONIOJCHHE TUTHCHWYECKUX TPaBWJI W HOPM,
cOaaHCUPOBAaHHBIM PEXUM 3aHATUH M OTHbIXa, peryisipHas (¢uznyeckas
aAKTUBHOCTH), OEpEKHOT0, OTBETCTBEHHOI'O M KOMIIETEHTHOI'O OTHOILEHUS K
cOOCTBEHHOMY (DPU3MUYECKOMY U NMICUXUYECKOMY 3/10POBBIO;

NOHMMAaHUE LEHHOCTH MpPaBWJ HWHIMBHIYAIbHOTO M  KOJUJIEKTHUBHOTO
0e3011acHOr0 MOBEJCHUS B CUTYAIUsIX, YTPOKAIOIINX 3JOPOBBIO U KU3HHU JIIOJCH;

OCO3HaHUE TOCIEACTBUNA W HEMPUATHS BPEAHBIX MPHUBBIUEK (YNOTpeOieHus
aJIKOT0JIs1, HAPKOTUKOB, KYpEeHHUS1);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEpCTBa, TPYA0IO0HE;

FOTOBHOCTb K AKTUBHOM JEATEIIBHOCTU TEXHOJIOTUYECKOM M COLMAIBHOU
HaIpaBJIE€HHOCTH, CIIOCOOHOCTh MHUIMUPOBATH, INIAHUPOBATH U CaMOCTOSTEIbHO
BBINIOJIHATH TAKYIO JIESITEIbHOCTB;

MHTEPEC K pa3InyHbIM cepaMm npodhecCuOHANbHOW JEATENbHOCTH, YMEHUE
coBeplIaTh OCO3HAHHBIM BBIOOp Oynymed mnpodeccun H  peann30BBHIBATH
COOCTBEHHBIE KU3HEHHBIE TIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHHIO M C€aMOOOPA30BAHMIO HA
MPOTSIKEHUU BCEU )KU3HU;

7) 3K0JIOrH4eCKOro BOCIMTAHMS

HKOJIOTUYECKU 1I€JIeCO00PAa3HOE OTHOIICHHE K MPHUPOAE KaK HCTOYHHKY
YKU3HH Ha 3eMJle, OCHOBE €€ CYIECTBOBaHNS;

HOBBILIEHUE YPOBHS DSKOJOTMYECKOW KyJbTYypbl: INPUOOPETEHHE OIIbITA
IUTAHUPOBAHUS TOCTYNKOB M OLIEHKM MX BO3MOXHBIX TIOCHEACTBUM ISt
OKPY KaroLIEH Cpebl;

OCO3HaHUE TJI00AJIBHOIO XapakTepa SKOJIOIMYECKHUX MpoOjeM M MyTed ux
peuieHus;

CIIOCOOHOCTh HMCIIOJIb30BaTh MPUOOpETaeMble MPU H3YyYEHUU OUOJIOTUU
3HaHMSI W YMEHUS TMpU PEIICHUH Npo0JieM, CBS3aHHBIX C palMOHAIBHBIM
OPUPOJIOTIOIB30BaHMEM  (COONIOJICHME  TMpaBuUi  TOBEIEHUS B MPHPOJE,
HaIIpaBJICHHBIX HA COXPAaHEHUE PABHOBECHS B HOKOCHUCTEMAxX, OXPAaHY BHJIOB,
sKocucTeM, ouocdepsl);

AKTUBHOE  HEINpUATHE JCUCTBUM, NPUHOCAIIMX BpEed  OKpYyKaroUen
IPUPOJIHON cpelie, YMEHHE MPOTHO3WPOBATH HEOIAroNpHUsTHBIE SKOJIOTHYECKUE
NOCJIEACTBUA NMPEANPUHUMAEMBIX ACHCTBUI U NPEIOTBPAILATh UX;



HAJINYHE Pa3BUTOTO SKOJIOTHUECKOrO MBIIUICHUS, SKOJIOTHIECKON KYJIbTYpPHI,
OTIbITa JeSITeNIbHOCTH IKOJIOTUYECKOM HaMpaBJIEHHOCTH, YMEHHUS
PYKOBOJICTBOBAThCS UMM B IO3HABATEJIbHOM, KOMMYHMKATUBHOM M COIMAIBHON
MPAKTHKE, TOTOBHOCTH K YYaCTHIO B MPAKTUYECKON JAEITETbHOCTH SKOJOTHIECKON
HaNpaBIeHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHUS:

c(OpPMUPOBAHHOCTh MHPOBO33PEHUS,, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKW M OOIIECTBEHHOM NMPAKTHKH, OCHOBAHHOI'O Ha JMAJIOTe
KYJBTYp, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEpIICHCTBOBAHUE SI3BIKOBOW M YHMTATEIbCKOW KYJIBTYpbl KaK CpEACTBa
B3aMMOJECHCTBUS MEXKIY JIOAbMH U MO3HAHUS MUPA;

NOHMMaHuE creuu(puKky OHONOrMM Kak HayKH, OCO3HaHUs €€ poju B
GbopMHpPOBAaHUK PALMOHATBHOTO HAYYHOT'O MBINUICHUS, CO3[aHUU IIEJIOCTHOTO
NPECTaBICHUS 00 OKPYXKAIOIIeM MHUpPE KaK O €IWHCTBE MPHUPOJBI, YEeTIOBEKa U
oOmiecTBa, B MO3HAHUU MPHUPOAHBIX 3aKOHOMEPHOCTEH M pEUICHHH MpodiieM
COXPaHEHHUs IPUPOJIHOTO PaBHOBECHS;

yOeKIEHHOCTh B 3HAYMMOCTU OHMOJIOTHUU AJIE COBPEMEHHOW LMBUIM3AINU:
o0OecrieueHnss HOBOTO YPOBHS Pa3BUTHs MEAMIIMHBI, CO3/aHUE TEPCHEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pEIlaTh PECypCHble  MpOOJEMbl  Pa3BUTHS
YeJI0BEYECTBA, TIOUCKA MyTeH BBIXOJA U3 IIIO0ATBHBIX IKOJIOTUYECKUX MPOOIeM U
o0ecrieueHus  Iepexoja K  YCTOMYMBOMY  pa3BUTHIO,  PAlMOHAIBLHOMY
UCIIOJIb30BAHUIO TPUPOJIHBIX PECYypcoB U (POPMUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TOJYYCHHH OWOJOTMYECKWX 3HAHUH B LEIX
NOBBIIIEHUSI OOIIEH KyJbTYpbl, €CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAIBHOW TPaMOTHOCTHU OOydaroniuxcs, GopmMupyeMoi
IpY U3y4YE€HUU OUOJIOTHH;

MOHMMaHWE CYIIHOCTH METOJOB MO3HAHMS, UCTIOJIB3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM WCIIOJIb30BAaTh TMOJy4yaeMmble 3HAHHS I aHajau3a u
OOBSICHEHUS! SIBIICHUI OKPYXAIOIIero MuUpa U MPOUCXOJAIMIMX B HEM HM3MEHEHUH,
yMEHHUE JieaTh OOOCHOBAHHBIE 3aKIIIOUEHHMsSI HAa OCHOBE HAyuyHbIX (DaKTOB U
UMEIOIINXCS JAHHBIX C HENbI0 MOTYUYSHHs IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHHS IS
perieHust IpoOsieM B peaabHbIX )KU3HEHHBIX CUTYAIINX;

OCO3HaHUE ILIEHHOCTH HAy4YyHOM JesITeNbHOCTH, TOTOBHOCTh OCYIIECTBIISATH
POEKTHYIO M HUCCIIEIOBATENbCKYIO AESTEIHbHOCTh UHIMBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M  CIIOCOOHOCTh K  HEMpephIBHOMY  00pa3oBaHUIO |
caM000pa3oBaHnI0, K AaKTHBHOMY IOJYyYEHHUIO HOBBIX 3HAaHUI MO OHONOTHH B
COOTBETCTBUH C KU3HEHHBIMU MTOTPEOHOCTAMHU.



METAIIPEAMETHBIE PE3YJIBTATBI

MeranpeameTHble pe3yJbTaThl OCBOCHHUS yueOHoro mnpeamera «buomorus»
BKJIIOYAIOT: 3HA4YMMble i1 (OPMHUPOBAHUS MUPOBO33PEHUSI O0YyYaIOIIUXCA
MEXIMCIUIUITMHAPHBIE (MEXIIPEAMETHbIE) OOIeHAYYHbIe TMOHSTHS, OTpPaXKAroOIINUe
LEJIOCTHOCTh HAy4YHOM KapTUHbI MHpa U CHEUU(PHUKY METOJOB TIO3HAHUS,
UCIOJIb3YEMbIX B €CTECTBEHHBIX Haykax (BEIIECTBO, YHEPTHs, SIBICHHE, IPOLECC,
CUCTEMa, HayuyHbIH (haKT, MPUHLHUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs,
UCClIeIOBaHHE,  HAOJIOIEHHE,  M3MEpPEHUEe, OSKCHEPUMEHT U  JIpyrue);
yHUBEpCaJbHble ydeOHble JeHCTBUS (TIO3HABAaTENbHBIE, KOMMYHHKAaTHUBHBIC,

PEryJISITUBHBIE), o0ecIeunBaroIue dbopmupoBaHue GyHKIMOHATBHOM
I'PaMOTHOCTH MW  COITMAJIBHOW KOMIICTCHIIMU  OOYYalolUXCs; CIIOCOOHOCTH
oOydaromuxcst UCTIONb30BaTh OCBOCHHBIC MEXIUCITUTUTMHAPHEIE,

MHUPOBO33PEHUYCCKNE 3HAHWS W YHUBEpPCAJIbHBIC yYEeOHBIE JEUCTBUS B
ITO3HABATEILHOW M COLIMATIBHOM MPAKTHUKE.

B pesynmpraTre wm3ydeHus OHOJOTMM Ha YpPOBHE CpEIHEro oOIIero
obpazoBaHusi y oOyyaromierocss OyayT chOpMUPOBaHBI  ITO3HABATEIbHbBIC
yYHUBEpCAIbHBIC YUCOHbBIE ACHCTBUS, KOMMYHUKATHBHBIC YHUBEPCAIbHBIC YUCOHBIC
NEUCTBUSA, PETYJISTUBHBIE YHHUBEPCAIbHBIE YyYEeOHBIE JCHCTBUS, COBMECTHAs
JESITEIbHOCTb.

MeranpenMeTHble pe3yJIbTaThl OCBOCHHS IPOTPAMMbl CpPEIHEr0 OOIIero
00pa30BaHUsI TOKHBI OTPAXKATh:

OBJanenue YHHUBEpPCAJIbHBIMH yueOHBIMU Mo3HABATEJIbHBIMHU
NeCTBUSIMM:

1) 0a30Bble JJOrHYecKHue AeCTBUSI:

CaMOCTOSITeNIbHO  (popMynupoBaTh W aKTyalIM3UpoOBaTh  MpoOsemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIb30BaTh TMPU OCBOCHUM 3HAHWA TPHUEMBI JIOTUYECKOTO MBIIUICHUS
(amanmu3a, CHHTE3a, CpaBHEHHUSI, KjIacCUpUKaIMU, 0000IIeHHs ), pACKPBIBATH CMBICT
OMOJIOTMYECKUX TOHATUH (BBIACIATH MX XapaKTepHBIC NMPU3HAKH, YCTaHABIWBATh
CBSI3U C IPYTUMH TOHATHUSIMH ),

ONpEeNeNATh LeIU JCATEeIbHOCTH, 3aJaBas MapameTpbl U KPUTEPUU UX
TOCTIKEHUSI, COOTHOCUTD PE3YJIbTATHI ACATEIHPHOCTH C TTIOCTABICHHBIMHA IIEIISIMU;

WCIT0JIb30BaTh OMOJIOTHYCCKHUE TOHATHUS JIl 0OBSICHEHUS (PAKTOB M SBJICHHUM
YKUBOU MPUPOJIBI;

CTPOHUTH JIOTMYECKUE pacCyXJAeHUs (MHAYKTUBHBIC, ACAYKTHUBHBIC, IIO
aHAJIOTMH), BBISABIATh 3aKOHOMEPHOCTH W TPOTUBOPEYHMS B PACCMATPHUBACMBIX
SIBJICHUSIX, (DOPMYJIMPOBAThH BHIBOJIBI M 3aKIIFOUCHHS,

MIPUMCHSITH CXEMHO-MO/ICITbHBIC cpeacTBa TUISt peACTaBICHUS
CYIIECTBEHHBIX CBSI3€H M OTHOIICHUH B M3y4aeMbIX OMOJIOTHYECKHX OOBEKTaX, a



TAaK)K€  NPOTUBOPEUMH  Pa3HOrO0  poAa,  BBISIBIEHHBIX B Pa3IMYHBIX
UH(GOPMALIMOHHBIX HCTOUYHUKAX;

pa3palaTbiBaTh IUIaH pELIEHUs NPOOJEeMbl C YYETOM aHajaU3a MMEIOLIUXCS
MaTepHaJIbHbIX U HEMAaTepUaIbHbIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIbHOCTh, OLICHUBATh COOTBETCTBHE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUM JAESITEIBHOCTH;

KOOPAMHUPOBaTbH M  BBINOJHATH paboTy B  YCIOBHSX  PEaJbHOIO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOI'O B3aUMOJEHCTBYS;

pa3BUBaTh KPEATUBHOE MBIILJIEHUE TPU PEUICHUH )KM3HEHHBIX MTPOOJIeM.

2) 0a30BbI€e MCCIeI0BaTEIbCKHE AeiiCTBUSA:

BJIa/I€Th HaBbIKAMU y4€OHO-HUCCIIEI0BATEIbCKON U MMPOSKTHON JESTEIIbHOCTH,
HAaBBIKAMHM  pa3pelieHus MpoOsieM, CHOCOOHOCTBIO W  TOTOBHOCTBHIO K
CaMOCTOSITEIbHOMY IIOMCKY METOJIOB PELIEHMsI TPAKTUYECKUX 3a/1a4, IPUMEHEHUIO
Pa3IUYHbIX METOJIOB IO3HAHUS;

UCIIOJIb30BaTh pPAa3JWYHbIE BHUJbl JEITEIIBHOCTU 110 IOJIYYEHUIO HOBOIO
3HAaHUA, €ro HHTEpIpeTalyy, NpeoOpa3oBaHUI0 U NPHUMEHEHHUI0 B Y4YEOHBIX
CUTYalUsX, B TOM YHUCIIE IIPU CO3aHUM YUEOHBIX U COLMAIBHBIX IPOEKTOB;

(GbopMHpOBaTh HAYYHBIA TUI MBIILJICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEM,
KJIFOUEBBIMU MTOHATUSIMU U METO/IAMH;

CTaBUTh M (OpMYJIMpOBaTH COOCTBEHHBIE 3aJadyd B 00pa30BATEIbHON
NeSITEIbHOCTH U )KU3HEHHBIX CUTYalHsIX;

BBISIBJISITh [IPUYMHHO-CJIECACTBEHHBIE CBSI3M W aKTyaJM3UpOBaTh 3ajauy,
BBIJIBUTaTh TUIOTE3y €€ pelIeHUs, HaXOAUTh APTyMEHTHl MJis J10Ka3aTelbCTBa
CBOMX YTBEPKJICHHMI, 3a/1aBaTh NapaMeTPbl U KPUTEPUHU PELICHHUS;

aHAIM3UPOBATh IIOJYYEHHbIE B XOJE PEIICHHUsS 3aJa4d pPe3yJIbTarThl,
KPUTUYECKH OLIEHUBATh UX JIOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
yCIIOBUSIX;

JaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh TPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISITh IEJICHANPABICHHBI MOMUCK TEepeHoca CPEACTB M CIOCOOOB
JeMCTBUS B IPOPECCUOHANBHYIO CPELY;

YMEThb IE€PEHOCUTh 3HAHUS B IO3HABATEJIBHYI0 U IPAKTHUUYECKYH 00JacTu
KU3ZHENIEATEIbHOCTH;

YMETh UHTEIPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 00IacTel;

BBIJIBUTaTh HOBBIE WJEH, Mpejiaratb OPUTHMHAIBHBIE MOJIXOJbl U pELICHUS,
CTaBUTH MPOOJIEMBI U 337a4H, I0IyCKAIOIINE albTepHATUBHBIC PEILICHUSI.

3) pabora ¢ unpopmanueii:

OPUEHTHUPOBATHCS B PA3IUYHBIX UCTOYHHMKAX MH(pOpMAIUK (TEKCTEe Yy4eOHOro
nocoOusi, HAYYHO-TIOMYJISIPHOW JIUTEpaTrype, OHOJOTUYECKUX CIOBApsSIX U
CIPaBOYHHMKAX, KOMIIBIOTEpHBIX 0a3zax JaHHbIX, B MHTepHeTe), aHann3upoBath



nH(OPMAITUIO PA3IMYHBIX BUIOB U (HOPM MPEACTABICHHS, KPUTUYECKHA OTICHUBATH
e€ TOCTOBEPHOCTh M HETIPOTUBOPEUNUBOCTb;

bopMyIMpOBaTh 3aMpPOCHl U MPUMEHATH PA3NTMUHBIE METOJbI MPU TOUCKE U
oTOope Ouosiornyeckor mHpopManuu, HEOOXOAUMOM JJisi BBITIOTHEHUS YYEOHBIX
3ajay;

npuOOpeTaTh OMBIT WCHOJIB30BaHUS HWH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUI, COBEPIIICHCTBOBAThH KYJIbTYPY aKTHBHOTO MCITOJIb30BAHUS PA3IMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMalbHYIO  (opMy  TpeacTaBICHUS
ononornyeckoit nHbopMaruu (CXeMbl, TpadyuKu, TUArpaMMbl, TAOIHIIBI, PUCYHKH
H Ipyroe);

UCIIOJIb30BaTh HAyYHBIA SA3BIK B KA4eCTBE CpeAcTBa Npu pabdoTe C
Ouonornyeckol HMHPOpMaLMEN: TPUMEHATh XHUMHYECKHe, (U3UUYECKUE W
MaTE€MaTUYECKUE 3HaKU W CUMBOJBI, (HOpMyJibl, aOOpeBUaTypy, HOMEHKIATYPY,
UCTIONB30BaTh M NpeoOpa3oBhIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPENCTBA
HATJIATHOCTH;

BJIQJ€Th ~ HABBIKAMHM  pAaclo3HaBaHWd M 3allUThl  MH(OpManuw,
UH(OPMAIMOHHOW 6€30MaCHOCTH JIMYHOCTH.

OgjajieHHe YHUBEPCAIbHBIMH KOMMYHUKATUBHBIMHU 1€HCTBUAMM:

1) oOmenue:

OCYIIECTBJISITh KOMMYHHUKAIIMH BO BCeX c(pepax >KM3HU, aKTUBHO y4aCTBOBATh
B JIMAJIOT€ WJIM JIMCKYCCUU MO CYIIECTBY OOCY»XJaemMoil TeMbl (yMEHUE 3a7aBaTh
BOTIPOCHI, BBICKA3bIBaTh CYXICHHUS OTHOCHUTEIHHO BBITIONHEHHS TpeiaracMon
3a]]a4i, YYUTHIBaTh MHTEPECHl U COTJIACOBAHHOCTH MO3UILUN APYTUX yYaCTHUKOB
JIAAJIora U TUCKYCCHUM);

pacro3HaBaTh HeBepOalbHbIE CpEACTBA OOLICHHsS, MOHUMAaTh 3HAaYCHHE
COLIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HHUKHOBEHHS KOH(IMKTHBIX CHUTYyaIuH,
YMETh CMATYATh KOH(JIMKTHI U BECTH ITEPETOBOPHI;

BJAJIETh Pa3IMYHBIMH CHOCOOaMM OOIIEHUS U B3aUMOJEHCTBUS, MOHUMATH
HaAMEPEHUSs JIPYTUX JIOJIEH, MPOSBISATh YBAKUTEILHOE OTHOIIIEHUE K COOCCETHUKY
U B KOPpeKTHOU popme hopMyTupoBaTh CBOU BO3PAKEHUS;

pa3BEéPHYTO M JIOTMYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C HCIOIH30BAHHEM
SI3BIKOBBIX CPEJICTB.

2) coBMecTHAas 1eSITeJIbHOCTD:

MOHUMAaTh M MCIIOJIb30BaTh MPEUMYINECTBA KOMAHIHOW U WHAMBUAYaJIbHOM
paboThI MPH PEIICHUN OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYIOBBIX (DOPM B3aUMOICHCTBHS MPU PEIICHUH YIeOHOM 3a1a4H;

BbIOMpAaTh TEMATUKY W METOJbl COBMECTHBIX ACHCTBHH C y4ETOM OOIIMX
MHTEPECOB U BO3MOXKHOCTEH Ka)/10T0 4jieHa KOJUICKTHBA;



OPUHUMATh LEJIM  COBMECTHOM  J€ATENbHOCTH, OpPraHU30BbIBaTH U
KOOPJIMHHUPOBATh JICMCTBUS 10 €€ JOCTHIKEHUIO: COCTABJISITH IUJIaH JCHCTBUH,
pacupenensiaTb pojad ¢ Y4€TOM MHEHHH YYacCTHHKOB, OOCYXXJaTh pe3yJIbTaThl
COBMECTHO paboThI;

OLICHMBATh KAaueCTBO CBOEro BKJIaJa M KaXJIOr0 YYAaCTHHKAa KOMaH[bl B
001 pe3ysbTat Mo pa3pabOTaHHBIM KPUTEPUSIM;

peajarartb HOBBIE IPOEKThI, OLICHWBAaTh MHJEH C I[O3UIHMH HOBU3HBI,
OPUTMHAIBHOCTH, PAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJATh TO3UTHUBHOE CTPATETMYECKOE TIIOBEJIEHUE B Pa3IMYHBIX
CUTYalUsX, IPOSBIIATH TBOPUYECTBO U BOOOPAKEHUE, OBITH MHUITUATHBHBIM.

OBJaieHne YHMBEPCAJTbHBIMY PEryJIATHBHBIMU ACHCTBUSIMH:

1) camoopranusanus:

UCIIOJIb30BaTh OHMOJIOTMYECKUE 3HAHWS JUIsl BBISIBIICHUS MpoOOJIeM U UX
pelIeHus B )KU3HEHHBIX U YUEOHbIX CUTYalUsX;

BbIOMpaTh HAa OCHOBE OHOJOTWYECKHUX 3HAHUI IIEJIEBBIE U CMBICIOBBIC
YCTAaHOBKM B CBOMX JEHCTBHUSX M IOCTYIKaxX IO OTHOUIEHHUIO K JKUBOW NIPHUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAIOIINX;

CaMOCTOATENIbHO OCYILECTBIIATh MO3HABATENbHYIO ACSITEIbHOCTh, BBISBISATH
npoOJieMbl, CTaBUTh U (HOPMYJIHPOBATH COOCTBEHHBIC 3aJlauyd B 00pa3oBaTEIbLHON
NEeATENbHOCTH U KU3HEHHBIX CUTYaLUsX;

CaMOCTOSITEJIbHO ~ COCTaBJIATh IUIAH pEIIeHUs MpodsiieMbl C  Y4ETOM
UMEIOIIIMUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEIIIOYTCHHUI;

JaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacIIUpsATh paMKH Y4EOHOI0 MPeAMETa HAa OCHOBE JIMYHBIX PEAINOYTEHUN;

JieJlaTh OCO3HaHHBIN BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTD
3a peuIeHHue;

OIICHUBATh PUOOPETEHHBIN OTIBIT;

croco0CTBOBaTh (OPMHUPOBAHUIO U TPOSBICHUIO IIUPOKOW HPYJULUU B
pa3HBIX O0JIACTAX 3HAHMN, MOCTOSHHO TIOBBIIIATH CBOM 00pa30BaTENbHBIN U
KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CUTYyalUsiM, BHOCUTb KOPPEKTUBBI B JESTEIbHOCTD,
OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB IIEJISIM;

BJaJeTh HABbIKAMU  MO3HABATEIbHOM  pedrekcud Kak  OCO3HaHUSA
COBEPIIAEMBIX JIEUCTBUII M MBICIUTEIBHBIX IIPOLIECCOB, WX PE3YJIbTATOB U
OCHOBaHMM, UCIOJIb30BaTh MPUEMBI pedIeKCUU MJisi OLEHKH CUTYyalluu, BbIOOpa
BEPHOTr'0 PELICHUS;

YMETh OLIEHUBATh PUCKHM W CBOEBPEMEHHO IPUHUMATh PEIIEHUs IO HX
CHUKEHMUIO;



IPUHAMATh MOTHMBBI M apryMEHTBl JPYTHX IIPH aHaJIU3€ pe3yJIbTaTOB
NEeATEIIbHOCTH;

3) npuHsATHE ce0sl M APYTrHUX:

IPUHUMATh Ce0sl, MIOHMMas CBOU HEJJOCTATKU U IOCTOMHCTBA;

IPUHAMATh MOTHBBI M apryMEHTbl JPYTHX IIPU aHaJIU3€ pe3yJIbTaTOB
NEeATEIIbHOCTH;

IpU3HaBaTh CBOE IIPABO U MPABO JAPYTUX HA OLIUOKU;

pa3BUBATh CIIOCOOHOCTh IOHUMATh MUP € MO3ULUH IPYTOro YEJIOBEKA.
INNPEJMETHBIE PE3YJIBTATBI

[IpenmeTHBIe pPE3yNbTaThl OCBOCHHS COJEPXKAHHS Y4eOHOro mpeaMera
«buonorusiy Ha yriayOJaEHHOM YpOBHE OPUEHTHUPOBAHBI Ha oOecredeHue
npopuapHOro  oOyueHuss  oOydaromuxcss — Owosormu. OHM  BKIIIOYAIOT:
cnenuduyueckue st OMOJIOTHHN HAyYHBIC 3HAHUS, YMEHUS U CTIOCOOBI IEHCTBUN 10
OCBOGHUIO, MHTEPIPETAUU U MPeoOpa30BaHUIO 3HAHUM, BUJBI JACITEILHOCTU IO
MOJIYYCHHUIO HOBBIX 3HAHUW M MX MPUMEHEHUIO B PA3JIMYHBIX YYCOHBIX, a TAaKKE B
peanbHBIX XU3HEHHBIX cUTyauusx. lIpeameTHble pe3ynbTarTsl MPEICTABIEHBI IO
roJiaM U3y4YeHUs.

[IpenmeTHBIC pE3yNbTaThl OCBOCHHS y4eOHOTO Tipeamera «buonorus» B 10
Knacce NOJKHBI OTPAXKaTh:

c(OPMHUPOBAHHOCTh 3HAHUW O MECT€ W POJU OUOJOTMU B CHCTEME
€CTECTBEHHBIX HayK, B ()OpPMHUPOBAHUU €CTECTBEHHO-HAYYHOM KApTUHBI MUpA, B
NO3HAHWM  3aKOHOB  NPUPOABI M  pEUIEHUH MNpoOJeM  PalMOHAIBLHOTO
MPUPOJIONIOIB30BAHMS, O BKJIaJ€ POCCUMCKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHUE
OMOJIOTHH;

BJIQJICHUE CHUCTEMOM OWOJIOTMYECKUX 3HAHUW, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE OUOJIOTUYECKUE TEPMUHBI MU TOHSATUSA (JKU3HB, KIIETKA,
OopranmsM, MeTa0o0JIu3M, TOMEOCTa3, CaMOPETYJSIus, CaMOBOCIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, M3MEHUYUBOCTb, POCT U pPa3BUTHE), OUOJIOTMYECKHUE TEOpUU
(xnerounas teopus T. llIBanna, M. lllneitnena, P. Bupxosa, xpomocomHasi Teopust
HacnenactBeHHocT T. Moprana), yuenus (H. W. BaBumoBa — o meHtpax
MHOTOOOpa3usi M TMPOUCXOXKACHUS  KYJIbTYpPHBIX  pAacTeHUM),  3aKOHBI
(ennHOOOpa3Hsl MOTOMKOB NEPBOTO MOKOJIEHUS, PACIIEIIEHUS, YHCTOTHI TaMeT,
HE3aBUCUMOro HacienoBaHuss [. Menzaenss, TOMOJIOTUYECKHX DPSAIOB B
HACJICICTBEHHOMN U3MEHYUBOCTH H. . Basuinosa), HPUHLATIBL
(KOMITJIEMEHTapPHOCTH);

BJIaJICHUE OCHOBHBIMM METOJIAMH HAYyYHOTO TMO3HAHUA, HMCIOJIb3yEMBIX B
OMOJIOTUYECKUX HWCCIICIOBAHUSAX JKUBBIX OOBEKTOB (ONMHCaHWE, W3MEpPEHUE,
HaAOJII0/ICHNE, SKCTICPUMEHT);



YMEHUE BBIICIATH CYIIECTBEHHBIC MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
DYKapHOT, OJHOKJIETOYHBIX W MHOTOKIETOYHBIX OPraHu3MOB, B TOM YHCIIC
OakTepuii, rpuOOB, pacTEHUH, )KUBOTHBIX M Y€JIOBEKa, CTPOCHHUSI OPTraHOB U CUCTEM
OpTraHOB PpACTCHHUM, KUBOTHBIX, YEJIOBEKA, IPOIECCOB JKU3HEACITCIBHOCTH,
MPOTEKAIOIINX B OPTaHW3Max PacTCHHUH, KUBOTHBIX M YEJIOBEKa, OMOJOTHYECKHUX
IPOIIECCOB: OOMEHa BEMIeCTB (MeTaboIM3M), MPEBPAIEHUS YHEPTUH, OPOKEHUS,
aBTOTPO(HOTO U TeTepoTPOdHOTO TUIIOB MUTAHUS, (POTOCHHTE3a U XEMOCHHTE3a,
MUTO3a, M€03a, TaMeTOTeHe3a, SMOPHUOTEeHe3a, MOCTIMOPHOHAIBHOTO Pa3BUTHS,
pa3MHOXEHUS,  HMHAWNBUAYAILHOTO  pPa3BUTHS  OpraHm3Ma  (OHTOTCHE3a),
B3aMMOJICHCTBHS TEHOB, TE€TEPO3UCa, UCKYCCTBEHHOTO 0TOOPA;

YMEHHUE YCTAaHABIMBATh B3aMMOCBSI3M MEXIY OpraHOMJAaMU KIETKH U HX
GYHKUIUAMH, CTPOCHHEM KJIETOK PAa3HBIX TKAaHEWM M MX (YHKIMSIMH, MEXIY
OpraHaMH W CHCTEMaMH OpPTaHOB y pAacTEHHWH, JKUBOTHBIX M YEIIOBEKa U HX
GYHKIASIMH, MEXAY CHCTEMaMHd OPTaHOB M WX (PYHKIUSAMH, MEXKIYy ITalamu
0oOMEHa BEIIEeCTB, dTalaMHu KJIETOYHOTO ITUKJIA U KU3HEHHBIX IUKJIOB OPTAaHU3MOB,
TanamMu >MOPUOHAIBHOTO PA3BUTHS, TEHOTHUNOM U (DEHOTUTIOM, (PEHOTUIIOM U
dbakTOpamMu cpeibl OOUTaHUS,

YMEHUE BBISBJIATh OTJIUYHUTEIbHBIC MPU3HAKU KUBBIX CHUCTEM, B TOM YHCIIES
pacTeHUH, )KUBOTHBIX U YEJIOBEKA,;

YMEHUE WCIOJIb30BaTh COOTBETCTBYIOIINE aAPTYMEHTHI, OWOJOTHYECKYIO
TEPMHUHOJIOTHIO ¥ CHMBOJIUKY JUJI JOKa3aTeIhCTBAa POJCTBA OPraHU3MOB Pa3HBIX
CUCTEeMAaTUYECKUX TPYIII;

YMEHHUE pPelIaTh OMOJOTUYECKUE 3aa9H, BBISBIISITH IPHUYUHHO-CIICICTBCHHBIC
CBSI3U MEXIY UCCIEAYEMBIMU OMOJIOTHYECKIUMU TIPOIIECCAMHU U SIBICHUSIMHU, JIeTIaTh
BBIBOJIBI M IPOTHO3BI HA OCHOBAHUU TIOJYYEHHBIX PE3YyJIbTaTOB;

YMEHHUE BBIMOJIHATh JIA0OpAaTOpHBIE M MpaKTUYeCKue paboThl, COOII0IAThH
npaBuiia Mpu padboTe ¢ ydeOHBIM U JIabOpaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, IMPOBEPATh HX OKCICPUMECHTAIbHBIMU
cpenctBamu, GOPMYIUPYS II€Ib HMCCIECIOBAHUS, AHAIM3UPOBATH TOIYYCHHBIC
pe3yibTaThl U JeNIaTh BHIBOIHI,

YMEHHE y4YacTBOBaTh B Yy4€OHO-HCCIIENOBATENILCKONW paboTe 1o OMOJIOTHH,
DKOJIOTUM W MEIUIIMHE, MPOBOJAMMON Ha 0a3e IIKONBHBIX HAYYHBIX OOIIECTB, U
nyOJUYHO  TPEACTaBIATH  TMOJYYCHHBIC  PE3yJbTaThl HAa  YYCHHYECKHX
KOH(DEPEHITUSX;

YMEHHUE OILICHUBATh OJTUYECKHE aCIMEKThl COBPEMEHHBIX KCCIIECOBAaHUN B
objmactu  OWONOTMM W MEOUIMHBI  (KJIOHUPOBaHWE,  HCKYCCTBEHHOE
OITOIOTBOPEHHUE, HAMpPABICEHHOE HM3MEHEHHE T€HOMa M CO3[aHUE TPAHCTEHHBIX
OpraHUu3MOB);



YMEHHE OCYIIECTBISATh OCO3HAHHBIM BBHIOOp Oymymied mpodeccnoHambHOM
NEeSATENPHOCTH B 007acTH OMOJOTHH, MEAUIMHBI, OMOTEXHOJIOTUHU, BETEPUHAPUH,
CEJIbCKOTO XO3SIICTBA, MUILEBONM MPOMBIIUICHHOCTH, YIUIyOJISITh MMO3HABATEIbHBIN
MHTEpEC, HAIlPaBJICHHBIM Ha OCO3HAHHBIA BBIOOP COOTBETCTBYIOLIEH Npodeccun u
IPOJOJDKEHUE OHOJOrMYecKoro oOpa3oBaHMs B  OpraHuU3alUsX CpPEIHEro
Ipo(eCCHOHATILHOTO M BBICIIIETO 00pa30BaHUs.

[IpenmeTHbIe pe3yNbTaThl OCBOCHUS y4yeOHOro mpeamera «buonorus» B 11
KJlacce JOJIKHBI OTPAKATh:

c(hOpMUPOBAHHOCTh 3HAHMM O MECT€ M pOJM OHOJOTMHM B CHCTEME
€CTECTBEHHBIX HayK, B (OPMHPOBAHUH COBPEMEHHON €CTECTBEHHO-HAYYHOU
KapTUHBI MHpPA, B TO3HAHUM 3aKOHOB MPHUPOJBI U PEHICHUH SKOJIOTUYECKHUX
npoOJeM 4YelnoBeuecTBa, a TakKe B PEHICHUU BOIMPOCOB PAIMOHAIBHOTO
IPUPOAOTIONL30BaHUS, U B (DOPMUPOBAHUH IIEHHOCTHOI'O OTHOIICHHS K MPUPOJIE,
0O0IIECTBY, YEJIOBEKY, O BKJIAJE POCCUICKUX U 3apyOEKHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OMOJIOTUH;

yMEHHUE BIJIAJIETh CUCTEMOM OMOJOTMYECKHX 3HAHUM, KOTOpas BKIIOYAET
omnpenereHusT M TMOHMMAaHHME CYIIHOCTH OCHOBOIIOJATaIuX OHOJIOTHYECKUX
TEPMUHOB M MOHATHM (BHI, 3KOCUCTeMa, Ouocdepa), OHONOrHUYECKUE TEOpUU
(aBosmrorinonHas Teopust Y. JlapBuHa, CUHTETHYECKAs] TEOPUS IBOJIIOIUU), YUCHUS
(A. H. CeBepuioBa — 0 myTsx U HampaBieHusx 3Bontonuu, B.1. Bepuanackoro — o
ouocdepe), 3akoHbl (TeHeTH4eckoro paBHoBecus [[x. Xapaum u B. BaiinOGepra,
3apoasimieBoro cxoactsa K. M. bopa), npaBuna (mMunumyma FO. JluGuxa,
SKOJIOTMYECKON MUpaMUIbl HHEPruM), rumore3nsl (rumore3a «mupa PHK» V.
I'unbepra);

yMEHUE  BJIaJeTh  OCHOBHBIMH  METOJaMH  HAYYHOTO  TIO3HAHUS,
UCIIOJIb3yeMBbIMU B OMOJIOTUYECKUX UCCIIETOBAHUSIX KUBBIX OOBEKTOB U SKOCUCTEM
(omucaHue, U3MepeHue, HaOJNIOJCHHE, SKCIEPUMEHT), CIoco0aMu BBISBICHUS U
OIIEHKH aHTPOIIOT€HHBIX U3MEHEHUN B PUPOJIE;

YMEHHUE BBIJICTSATh CYIIECTBEHHbIE MPU3HAKU: BHJIOB, OHOTE€OLICHO30B,
PKOCUCTEM M Ouocdepbl, CTaOWIU3UPYIOIICTO, JBUXKYIIETO M Pa3phIBAIOIIETO
€CTECTBEHHOTO otbopa, AJITONaTPUYECKOTO u CUMIIATPUUECKOTO
BUJ1I000pa30BaHMsl, BIUSIHUS ABIKYIIUX CHUJI DBOJIFOIIUUA HA T€HO(POH MOMYISINHU,
MPUCIIOCOOJICHHOCTH OPTraHU3MOB K cpejie OOMTaHUsl, YepeIOBaHUsl HANpaBICHUN
ABOJIOLIMH, KPYTOBOPOTA BEUIECTB U MOTOKA SHEPTUU B IKOCUCTEMAX;

YMEHHE YCTaHABJIMBAaTh B3aMMOCBS3M MEXIYy MPOLECCAMHU SBOJIIOIUH,
JBIDKYIIMMHA CHUJIAMU AHTPOIIOreHe3a, KOMIOHEHTaMHU Pa3JIMYHBIX 3KOCHUCTEM U
MPUCIIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHUE  BBISBJISITH  OTJIMUWTEIBHBIE  NPHU3HAKH  JKUBBIX  CHCTEM,
MIPUCIIOCOOJICHHOCTh BHJIOB K cCpefie OOMTaHWs, aOMOTHYECKUX M OMOTHYCCKUX



KOMIIOHEHTOB ~ DKOCHCTEM, B3aMMOCBSI3€ii  OpraHM3MOB B  COOOIIECTBaXx,
AHTPOITOIE€HHBIX U3MEHEHUN B DKOCUCTEMAX CBOEH MECTHOCTH;

YMEHUE UCIO0JIb30BaTh COOTBETCTBYIOIIME aAPTyYMEHThI, OHOJIOTHYECKYIO
TEPMHUHOJIOTHIO ¥ CHMBOJIUKY JJIS JOKa3aTeIhCTBAa POJCTBA OPraHU3MOB Pa3HBIX
CUCTEMATHYECKUX TPYII, B3aUMOCBSI3 OPTAaHU3MOB U CPEJIbl OOWTAaHMS, SAMHCTBA
YEJIOBEYECKUX pac, HEOOXOAMMOCTH COXPAaHEHHSI MHOTo00pa3us BHAOB H
HKOCUCTEM KaK YCIIOBUS COCYIIECTBOBAHUS MPUPO/JIbI M YETIOBEUECTBA;

yMEHUE pelaTh OMOJIOTUYECKUE 3aa4U, BHISABISTh TPUUUHHO-CIIEICTBEHHbIE
CBSI3U MEXIY UCCIEAYEMbIMU OMOJIOTHYSCKUMH TIPOIIECCAMHU U SBJICHHUSIMH, JIeTIaTh
BBIBOJIBI I TIPOTHO3BI HA OCHOBAHUY TIOJYYCHHBIX PE3YyJIbTATOB;

YMEHUE BBIMOJIHATH JIA0OpAaTOpHBIE M MpaKTUYeCKue paboThl, COOII0IAThH
npaBuiIa npu padbote ¢ yueOHbIM U Jab0paTOPHBIM 000PYA0BaAHUEM;

YMEHUE BBIJIBUTAaTh THUIIOTE3bl, MPOBEPSITh HUX OKCHEPUMEHTAIbHBIMU
cpenctBamu, (GOPMYJIUPYS II€JIb HMCCICIOBAaHUS, AHAIM3UPOBATH IOJYYCHHBIC
pE3yNbTATHI U ICTIaTh BEIBOBL;

YMEHHUE Y4YacTBOBAaTh B y4E€OHO-HCCIIEIOBATEIBCKONW pabOTe MO OMOJIOTHH,
HKOJIOTUU W MEJUIIMHE, MPOBOJAMMON Ha 0a3e HIKOJbHBIX HAYYHBIX OOIIECTB, U
nyOJUYHO  TPEACTABIATH  TMOJYYCHHBIC  PE3yJbTaThl HAa  yYCHHYECKHX
KOH(epeHIUsX;

YMEHUE OIEHWBATh THIOTE3bI M TEOPUH O TIPOUCXOXKICHUHN JKU3HU, YETOBEKA
U 4YEIOBEYECKUX pac, O MPUUYMHAX, MOCIEICTBUSIX U CIOCO0axX MpeaoTBpAIECHUS
rJ1I00aIbHBIX U3MEHEHUH B Ouocdepe;

yMEHHUE OCYILECTBIATh OCO3HAHHBIA BBHIOOP Oyayled MnpogeccuoHalIbHOU
NESTENHHOCTH B 00JIACTH OMOJIOTHH, SKOJIOTUH, PUPOIOTIONB30BAHMS, MEAUITNHBI,
OMOTEXHOJIOTUM, TICUXOJIOTUH, BETEPUHAPHH, CEIHCKOTO0 XO35AWUCTBA, MHUIIEBOMN
MPOMBIIIVICHHOCTH, VYIIIyONIATh TO3HABATENbHBI WHTEPEC, HAIpPaBICHHBIM Ha
OCO3HaHHBIM  BHIOOP  COOTBETCTBYIOIIEH  Mpodeccuu U IPOJOJDKEHHUE
OMOIOrMYecKOTO 00pa30BaHUsl B OPTaHM3AIMIX CPEAHETO MPO(ECCHOHATHLHOTO H
BBICIIIETO 0Opa3OBaHUs.



TEMATHYECKOE IINTAHUPOBAHUE
10 KVIACC

Ne i/

10

11

HaumeHoBaHue pa3ieioB U TeM
MpPOrpamMmmMbl

buonorus kak Hayka

JKuBble cucTeMBbI U UX U3yUYECHHE
buonorus xkineTku

XuMHYecKass OpraHu3aius KIeTKA

Crpoenue 1 pyHKIHMU KIETKU

OOMeH BellecTB U MpeBpalleHrue YHEPTHH B
KJIETKE

Hacnencteennas uadopmanus u
peanusanus €€ B KIIETKE

JKu3HEeHHBIH UK KIETKU
Crpoenue 1 QyHKIH OpraHU3MOB

Pa3MHOX€EHME U pa3BUTUE OPTaHNU3MOB

I'eneTuxa — HayKa O HAaCJICACTBCHHOCTU U

KoanuyecTBo 4acoB

Bcero Konrpoabusie IIpakTuueckue

padoThI paGoThI

1

2

2

10 2

8 1 2,5

9 1 )

? 1 0.5

6 1

17 1.5

8 1 1.5

2 0.5

DJIEKTPOHHBIE
(undpossbie)
o0pa3oBaTe/ibHbIE

pecypcebl

but6mmoreka [IOK
https://m.edsoo.ru/7f41aa8c

but6mmoreka [IOK
https://m.edsoo.ru/7f41aa8c
bubmuorexa [JOK
https://m.edsoo.ru/7f41aa8c
bubmuorexa [JOK
https://m.edsoo.ru/7f41aa8¢c
bubnunoreka [IOK
https://m.edsoo.ru/7f41aa8c

bubmuorexa [JOK
https://m.edsoo.ru/7f41aa8¢c

but6moreka [IOK
https://m.edsoo.ru/7f41aa8c

but6mmoreka [IOK
https://m.edsoo.ru/7f41aa8c
bubmorexa [JOK
https://m.edsoo.ru/7f41aa8c
bubmuorexa [JOK
https://m.edsoo.ru/7f41aa8¢c

bubnunoreka [IOK



https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c

12

13

14

15

16

HU3MCHYUBOCTU OPTaHNU3MOB

3aKOHOMepHOCTI/I HaCJICACTBCHHOCTH

3aKOHOMepHOCTI/I N3MCHYHNBOCTHU

I'eneTuka uenoBeka

Cenexuusi OpraHu3MoB

brorexHoIOrMs M CHHTETHYECKAS OMOJIOTHS

OBIIEE KOJIMYECTBO YACOB 110 ITPOTPAMME

10

102

0.5

1,5

0,5

13

https://m.edsoo.ru/7f41aa8¢c

but6mmoreka [IOK
https://m.edsoo.ru/7f41aa8c

but6moreka [IOK
https://m.edsoo.ru/7f41aa8c

bubmuorexa [JOK
https://m.edsoo.ru/7f41aa8c

bubnunoreka [IOK
https://m.edsoo.ru/7f41aa8¢c

bubnunoreka [IOK
https://m.edsoo.ru/7f41aa8¢c



https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c

11 KITACC

Ne i/

10

11

HaumeHoBaHue pa3ie/ioB U TeM
NMPOrpamMMbl

3apoxaCHUE U PA3BUTHE IBOTIOIMOHHBIX
MIpEACTABICHUI B OMOJIOTUH

MukposBonronus 1 € pe3ysbTaTsl

MaxkposBosonus u e€ pe3yIbTaThl

[IpoucxoxaeHue u pa3BUTHE )KU3HU Ha
3emite

HpOI/ICXO)KI[eHI/Ie YCJIOBCKA — AaHTPOIIOI'CHE3

DKOJIOTUS — HayKa O B3BAaUMOOTHOIICHUAX
OpTraHru3MOB U HAAOPIraHU3MECHHBIX CUCTCM
C OKpYXaIOIIEH cpeaoi

OpranusMmsl 1 cpeia 0OUTaHus

DKOJIOTHS BUJOB M MOIYJISAIUN

DKOJIOrus COOOMIECTB. DKOJIOTHUECKUE
CUCTCMBI

buocdepa — rmobanpHast SKOCUCTEMA

YenoBek U OKpyrKarolas cpeaa

KoanuecTBo 4yacoB

Bcero

14

15

10

12

KonTpoJsbHbIe
padoThI

IIpakTHyeckue
padoThI

1.5

0.5

1.5

0.5

0.5

DJIeKTPOHHbIE
(undpossbie)
o0pa3oBaTte/ibHbIE

pecypcebl

bubnunoreka [IOK
https://m.edsoo.ru/7f41aa8c

bubnunoreka [IOK
https://m.edsoo.ru/7f41aa8¢c
bubnunoreka [IOK
https://m.edsoo.ru/7f41aa8¢

bubmuorexa [JOK
https://m.edsoo.ru/7f41aa8¢c

bubmuorexa [JOK
https://m.edsoo.ru/7f41aa8¢c

bubmorexa [JOK
https://m.edsoo.ru/7f41aa8¢c

bubmuorexa [JOK
https://m.edsoo.ru/7f41aa8¢c

bubmuorexa [JOK
https://m.edsoo.ru/7f41aa8¢c

bubmuorexa [JOK
https://m.edsoo.ru/7f41aa8¢c

bubmuorexa [JOK
https://m.edsoo.ru/7f41aa8¢c

bubnunoreka [IOK



https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c

https://m.edsoo.ru/7f41aa8¢c

12 Pe3epBHOE Bpems 8

OBIIEE KOJIMYECTBO YACOB I1IO ITIPOTPAMME 102 0 7.5


https://m.edsoo.ru/7f41aa8c

IHOYPOYHOE IINTAHUPOBAHHUE
10 KVIACC

Ne

wn Tema ypoka

Paznen 1. buonorus kak Hayka- 1 yac

buoorus kak KOMIUICKCHAsI HAyKa U KaK
4acTh COBPEMEHHOTO 00IIIecTBa

Pa3zpnen 2. )KuBbie cucTembl U X U3y4YeHHE- 2 yaca

2 JKuBEIE CHCTEMEI U UX CBOMCTBA

3 YpoBHEBas opraHu3anus JKMBbIX CUCTEM

Pa3nen 3. buonorus xieTku- 2 yaca

I/ICTOpI/IH OTKPBITHA U U3YUYCHUSA KIICTKU.

4
Knerounas teopus
MeTto1bl MONEKYJIIIPHOU U KIIETOUYHOU
6uosioruu. M3yuenne MeTo10B KJIETOYHOMH
5 6uosioruu (xpomarorpadus, 3nexkTpodopes,

muddepeHraIbHOe HeHTPUyTrupoBaHue,
[111P)
Pazgen 4. Xumuueckas opranuszanus kietku- 10 yacos

XUMUYECKUHN COCTaB KJIETKU. MuHepanbHbIe
BEILIECTBA KJIETKH, UX OMOJIOTHYECKasi POJIb

7 Opranuveckue BEIecTBa KICTKH — OeIKH

KoanuyecTBo 4acoB

Bcero

KonTpoJsbHbIe
padoThbI

IIpakTHyeckue
padoThI

DJIEeKTPOHHBIE
nu@poBbie
o0pa3oBaTe/ibHbIE

pecypcbl

bubmuoreka [JOK
https://m.edsoo.ru/7f41aa8¢c

bu6mmoreka [{OK
https://m.edsoo.ru/7f41aa8¢c

bu6mmoreka [{OK
https://m.edsoo.ru/7f41aa8c

bubmuoreka [JOK
https://m.edsoo.ru/7f41aa8¢c

bu6mmoreka [IOK
https://m.edsoo.ru/7f41aa8¢c

bubmuoreka [JOK
https://m.edsoo.ru/7f41aa8¢

bubmuoreka [JOK
https://m.edsoo.ru/7f41aa8¢



https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c

10

11

12

13

14

15

Pa3pnen 5.

16

17

18

19

CoiicTBa, KIaccupuKanys 1 GyHKINU OSIKOB

JlaboparopHast pabota «OOHapykeHue
OEJIKOB C TTOMOIIBIO0 KAYECTBEHHBIX PEAKIIHID)

OpraHI/I‘leCKI/Ie BCIICCTBA KIJIICTKHU —
YTIJIICBOJAbL

OpraHI/I‘leCKI/IC BCIICCTBA KJIICTKH — JIMIIMbI

Hyxknennoseie kucnotsl. JIHK nu PHK.

JlaGopatopHas pabota «lccnenoBanue
HYKJIGMHOBBIX KHCIIOT, BBIJICJICHHBIX U3
KJIETOK Pa3JIMYHbIX OPraHU3MOB)

Crpoenue u pynkuun ATD. lpyrue
nykieosunrpudocdarsr (HTD)

CexsenupoBanue [IHK. Metoasl reHOMUKH,
TPAHCKPUIITOMUKH, POTCOMHUKH MeToabI
CTPYKTYPHOI OHOI0THU

Ctpoenue 1 QpyHKIIUH KIETKH- 9 yacoB
Tune! knetok. [IpokapuoTndeckas KieTka

CtpoeHne 3yKapuOTHYECKON KIIETKH.
Knerounas memOpana. [ToBepXHOCTHBII
anmapart KJIeTKH

[IpakTuueckas padora «3yueHue cBOUCTB
KJICTOYHOU MEMOpaHbI»

OnHoMeMOpaHHBIE OPraHOUIBI KIETKH.
[TpakTuueckas padora «M3yueHue IBUKEHUSI

0.5

bu6nmoreka [JOK
https://m.edsoo.ru/7f41aa8¢

bubmuoreka [JOK
https://m.edsoo.ru/7f41aa8¢

bu6mmoreka [IOK
https://m.edsoo.ru/7f41aa8c

bu6mmorexa [IOK
https://m.edsoo.ru/7f41aa8c

bu6mmorexa [IOK
https://m.edsoo.ru/7f41aa8¢c

bu6mmoreka [IOK
https://m.edsoo.ru/7f41aa8c

bu6mmoreka [{OK
https://m.edsoo.ru/7f41aa8¢

bubmuoreka [JOK
https://m.edsoo.ru/7f41aa8¢

bu6mmoreka [IOK
https://m.edsoo.ru/7f41aa8c

bu6mmoreka [IOK
https://m.edsoo.ru/7f41aa8c

bu6mmoreka [JOK
https://m.edsoo.ru/7f41aa8¢

bubmuoreka [JOK
https://m.edsoo.ru/7f41aa8¢c



https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c

20

21

22

23

24

Paznen 6.

25

26

27

28

IUTOIITIa3MBbI B paCTUTCIIBHBIX KIICTKAX»

[TosryaBTOHOMHBIE OpTaHOUIbI KJIETKU:
MUTOXOHIpUH, MacTubl. JlaboparopHas

1 0.5
pabota «MccnenoBanue miazMoaun3a u
JIETUIa3MOJIN3a B PACTUTEIIBHBIX KIETKAX)»
HememOpaHHbIe OpraHOU/IbI KIETKU 1
Crpoenue u GpyHKIUH s1pa |
CpaBHuUTENIbHASA XapaKTEPUCTHKA KIIETOK
sykapuot. Jlaboparopnas pabota «/3ydenue 1 0.5
CTPOEHHUS KJIIETOK Pa3JIMYHBbIX OPraHU3MOBY
Kontponbnas padota Ne 1. Knetka, ee 1

COCTaB, CTPOCHHUE.
OOMeH BelecTB U MpeBpalleHre YHEPTHH B KIIETKe-9 4acoB

ACCUMMIISIIHS U TUCCUMUIISIIHS — JIBE
CTOPOHBI MeTaboM3Ma. THIbl 0OMeHa
BeliecTB. DepMEHTATUBHBIN XapaKTep
peakuuii KJIeTOYHOro MeTabonm3ma
JlabopaTtopHnas pabota «M3yuenue
KaTaJIUTUIECKOI aKTUBHOCTH (PEPMEHTOB (Ha
pUMepe aMHIIa3bl WK Katanasbl) M3yueHnue
(epMEHTATUBHOTO PACHICTIIICHHS TIEPOKCHIA
BOAOPOAa B paCTUTCIIbHBIX WU JKUBOTHBIX
KIIETKaX»

benku-akTuBaTOpHI U OCNKU-UHTUOUTOPHI 1

ABTOTpOGHBII TUTT OOMEHA BEIIECTB. 1

bu6mmoreka [JOK
https://m.edsoo.ru/7f41aa8c

bu6mmoreka [{OK
https://m.edsoo.ru/7f41aa8c

bu6mmoreka [IOK
https://m.edsoo.ru/7f41aa8c

bu6mmoreka [IOK
https://m.edsoo.ru/7f41aa8c

bu6mmoreka [{OK
https://m.edsoo.ru/7f41aa8¢

bu6mmoreka [IOK
https://m.edsoo.ru/7f41aa8c

bu6mmorexa [IOK
https://m.edsoo.ru/7f41aa8c

bubmuoreka [JOK
https://m.edsoo.ru/7f41aa8¢c

bubmuoreka [JOK



https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
https://m.edsoo.ru/7f41aa8c
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https://m.edsoo.ru/7f41aa8c
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29

30

31

32

33
Pa3pen 7.

34

35

36

37

38

39

dorocunres

XemocuHtes. JJaboparopnas pabota
«CpaBHeH#He TIpoIieccoB POTOCHHTE3A U

XCMOCHHTE3a»

AHa’poOHbIe OpraHu3Mbl. Buibl OpoxeHusl.
JlabopaTtopHnas pabora «CpaBHeHHE
MIPOLIECCOB OPOKEHUS U IBIXaHUS

AdpoOHBIE OPraHU3MBbL. DTarbl

SHEPreTHYecKoro ooMeHa

OHeprust MeMOPaHHOT'O TPaIUeHTa IPOTOHOB.
Cunte3 AT®: pabota nporoHHOi ATO-

CHHTAa3bI

Kontponbaa pabora Ne 2. O6mMeH BelecTs u
MpeBpaIleHNe YHEPTHH B KIIETKE

HacnencrBennast nunpopmanus u peanuzanus e€ B KJIeTke-9 yacoB

Peakuyn MaTpuuHOro CHHTE3A.
Tpanckpunuus — MatpuuHsblii cuate3 PHK

Tpaucnsauus u e€ sTamnbl

KonupoBanue amunokucnot. Poias pubocom

B OnocuHTE3€ OeJIKa

Opranu3zanus reHoMa y IpoKapuoT u

9YKapHOT

MOHGKynﬂpHHC MCXAaHU3MBbI SKCIIPCCCUN

T€HOB Y 3YKapHOT

Bupycsl — BHekIIeTOUHBIE (HOPMBI KU3HU U
oOnuraTHele nmapasuTsl. [IpakTuyeckas
pabota «Co3ianue MO BUPYCa»

1

1

0.5

0,5

0.5

https://m.edsoo.ru/7f41aa8c

bu6mmoreka [{OK
https://m.edsoo.ru/7f41aa8c

Bbu6mmoreka [JOK
https://m.edsoo.ru/7f41aa8¢

bubmuoreka [JOK
https://m.edsoo.ru/7f41aa8¢

bu6mmoreka [IOK
https://m.edsoo.ru/7f41aa8c

bu6mmoreka [{OK
https://m.edsoo.ru/7f41aa8¢

bu6mmoreka [IOK
https://m.edsoo.ru/7f41aa8c

bu6mmoreka [{OK
https://m.edsoo.ru/7f41aa8c
bu6mmoreka [JOK
https://m.edsoo.ru/7f41aa8¢

bubmuoreka [JOK
https://m.edsoo.ru/7f41aa8¢

bu6mmoreka [IOK
https://m.edsoo.ru/7f41aa8c

bu6mmoreka [{OK
https://m.edsoo.ru/7f41aa8¢
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40

41

42

Pa3nen 8.

43

44

45

46

47

48
Pasnen 9.

49

50

51

BupycHbie 3a6051eBaHus yelloBeKa,
JKUBOTHBIX, PACTCHUI

HanorexHonoruu B OHOJIOTUHA U MCAULINHE

Konrtponbnas pabora Ne 3. Hacnencrsennas
uHpopMalMs U peanzanus e€ B KJIeTKe

JKu3HEHHBIN UK KJIETKH- 6 4acOB

JKM3HEHHBIN UK KIETKU

Marpuunsii cuares JJTHK

Xpomocomsl. JITaboparopHasi pabota
«3yyeHne XxpoMocOM Ha FOTOBBIX
MUKpOIIpernapaTaxy

Jlenenue KIeTKU — MHUTO3

Tunel knetok. KapuokuHes U IUTOKUHES.
JlabopaTtopHas pabora «HabmogeHue Mmutosa
B KJIETKaX KOHYMKA KOpEIIKa JyKa (Ha
TOTOBBIX MUKpOIIpenapaTax)»

Perynsiuus »KM3HEHHOTO LIUKJIA KIETOK
CrpoeHue u pyHKIMHM OpraHu3MoB-17 yacoB
OpranusMm Kak eIMHOE LIEI0e

Tkanu pacrenuii. JlJaboparopnas pabota
«3ydyeHune TkaHeH paCTCHUN»

TkaH! )XMBOTHBIX M YEJIOBEKA.
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JlaboparopHas pabota «3y4ueHue TkaHen
KHUBOTHBIX»

Opransl. Cuctemsl opranoB. JlaboparopHas
pabota «/3y4yeHne opraHoB IBETKOBOTO
pacTeHusD)

Omnopa Tesa opraHu3MoB
JIBI>KEHHE OpPraHU3MOB

IInranue opranu3sMoB

IIuTanue MO3BOHOYHBIX JKUBOTHBIX.
HnmeBapHTeanaﬁ CHUCTEMaA 4YCJIOBCKA

I[LIXB.HI/IG OpTraHnu3MOB

Z[BIX&HI/IG IIO3BOHOYHBIX >KUBOTHBIX U
YCJIOBCKA

TpaHCTOpT BEIIECTB Y OPraHU3MOB

KpOBeHOCHaSI CHCTEMaA ITO3BOHOYHBIX
JKHUBOTHBIX U YCJIIOBCKA

Brinenenue y opranusmoB
3anuTa y OpraHu3MoB

I/IMMYHHaH CHUCTCMaA YCIIOBCKA

Pa3znpaxuMocTh U perysisiius y OpraHu3MoB
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Paznen 10. PazMHOXEeHUE U pa3BUTHE OPTAaHU3MOB-8 4aCOB
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Paznen 11. 'eneTnka — Hayka 0 HacIEACTBEHHOCTH M M3MEHUMBOCTH OPTraHW3MOB-2 Yaca
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I'ymopanbHas peryssinus 1 S3HIOKpUHHAS
CHUCTEMAa KUBOTHBIX U 4EJIOBEKA

®opmbl pa3MHOKeHUs1 opranu3mMoB. [lonoBoe
pa3MHOXKEHHE

Meiios

I'amerorenes. Ob6pa3zoBaHue U pa3BUTHE
MOJIOBBIX KJIeTOK. JlaboparopHas pabota
«M3yueHue cTpoeHUs MOJIOBBIX KJIETOK Ha
TOTOBBIX MUKpPOIIpEnapaTax»
WNnpuBuyanbHOE pa3BUTHE OPraHU3MOB —
OHTOTEHE3

3akJiaJika OpraHoB M TKaHEH U3
3apO/IBIIIEBbIX JIUCTKOB

Poct u pa3Butue xxuBoTHbIX. JlabopaTopHas
pabora «BblsiBIeHHE NPU3HAKOB CXOJCTBA
3apoJibIIIel TO3BOHOYHBIX KHUBOTHBIX)
PasMHOkEHUE U pa3BUTHE PACTCHUM.
JlaGopatopHas pabora «CTpoeHHe OpraHoOB
Pa3MHOXKEHHUS BBICIIUX PaCTEHUI»

Konrtpomnsnas padora Ne 4. Muro3, Meiios,
I'amerorenes, OnTOreHe3

HcTopus cTaHOBJIEHUS U Pa3BUTHS TCHETUKU
KaK HayKu

OCHOBHBIE ITIOHSTHSA M CHMBOJIBI TCHETHKH.

1

1

1
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Paznen 12. 3akoHOMEPHOCTH HACIEACTBEHHOCTH-10 yacoB
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JlaboparopHas pabota «JIpo3oduna kak
00BEKT FCHETUYCCKUX UCCIICIOBAHUI

3aKOHOMEPHOCTH HACJIEA0BAaHUS IPU3HAKOB.
Monoru0puaHoe cKpeluBaHue.
HuTtonornyeckue 0CHOBBI MOHOTHOPUIHOTO
CKpELIBaHUs

[Ipaktuyeckas padora "U3ydyeHue
pe3yNbTaTOB MOHOTUOPUIHOTO CKPELIMBAHUS
y npo3oduier”

Amnanuzupytoniee ckpeuuBanue. Hermonxoe
JOMMHHUPOBAaHUE

JluruOpuHOE CKpEIIUBaHUE.
[{uToMOrNYeCKUEe OCHOBBI JUTUOPHUTHOTO
CKpELIMBAHUS

[IpakTuueckas padora «M3yuenue
pe3yabTaTOB AUTUOPUAHOTO CKPEIIMBAHUS Y
JPO30(HITBI

CuernyieHHOe HACJIeI0BaHUE TPU3HAKOB
XpoMOCOMHasI TEOPHsT HACTIEACTBEHHOCTH

T'enetnka noina

I'enoTun xak 1enocTHas cucTeMa
I'eneTnueckuii KOHTPOJIb Pa3BUTHS
pacTeHHi, )KUBOTHBIX U YETIOBEKA

KonTponbhas padora Ne 5. 3akoHOMEpPHOCTH
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HaCJICACTBCHHOCTH

Paznen 13. 3akOHOMEPHOCTH U3MEHYMBOCTH-6 4acCOB
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HN3MeHUYnBOCTD NpU3HAKOB. Bribl
U3MEHYUBOCTH

MonudukarnronHas "3MEHIHBOCTh

BapuanuoHHslIii psia v BapualimoHHas
kpuBas. JlabopaTopHas pabora
«MccnenoBanne 3aKOHOMEPHOCTEN
MOIM(UKAITMNOHHONW N3MEHUYNBOCTH.
[TocTpoeHnne BapualMOHHOTO psiia U
BAPUALIMOHHON KPUBOI»

I'enoTunmnueckast U3MEHYUBOCTD.
KomOuHaTHBHAs N3MEHUYNBOCTD
MyTanoHHas U3MEeHUYUBOCTh. [IpakTuyeckas
pabota «MyTtauuu y n1po3oduisl (Ha
TOTOBBIX MUKpOIIpenapaTax)»
3aKOHOMEPHOCTH MYTallMOHHOI'O Ipoliecca.
OnureHeTuKa U SITUTeHOMHKA

Pasnen 14. 'ereTnka 4yeinoBeka-3 gaca

92

93

94

I'enetuka yenoBeka. [IpakTuyeckas pabora
«CocTaBieHue U aHAJIU3 POJOCIOBHON

MeTtoapl METUIIMHCKON T€HETUKU

3Ha‘~I€HI/Ie MGHHHHHCKOﬁ TCHCTUKHU B
MIPEIOTBPANICHUH M JICUYCHUN TeHETHICCKUX
3a00J1€BaHUI YETOBEKA

Paznen 15. Cenekiust opranu3mMoB- 4 yaca
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OCHOBHBIE TIOHATHS CEIEKIIHH.
95 JIaGopatopHas pabota «l3yueHue copToB

KYJIBTYPHBIX PACTEHHH U ITOPOJ AOMAIIHUAX
JKUBOTHBIX»
MeTo/1bI CeeKIIMOHHOM paboTHI.

96 JlaGopatopHas pabota «/3yueHne MeToa0B
CEJICKLIUU PACTCHUIN
JlocTrKeHHs CEeNeKIMn PaCTeHU 1

97 *UBOTHBIX. [IpakTHueckas pabora
«IIpuBuBKa pacteHuid)

CoxpaHeHue, n3y4eHHue 1 UCIIOIb30BaHNE
TeHETUYECKUX PECYPCOB

98

1

Pasznen 16. BuorexHonorus u cuHTeTHYECKAas Ouosorus- 4 yaca

buorexHosorus kak Hayka U OTpaciib
99 npousBojcTBa. [IpakTuyeckas padora
«M3ydyeHne 00beKTOB OMOTEXHOIOTUI

OcHOBHBIE HaIpaBJICHUA CUHTECTUUECKOMN

100
Ouosiorun

101 XpOMOCOMHas U T€HHasl NHKEHEPUs
MenuuuHckre OMOTEeXHOIOTHH

102 Konrtponsnas pabdora 3a kypc 10 kiacca

OBIIEE KOJIMYECTBO YACOB IIO ITPOTPAMME

102
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11 KITACC

Ne
n/n

10

Tema ypoka

OBomtouronHas Teopust Y. Jlapsuna

JIBY>KyIIMe CUITbI BOJIFOIIMU BUAOB 110 Y.
HapBuny

Bopr6a 3a cymecTBoBaHNE, €CTECTBEHHBIH U
MCKYCCTBEHHBIN 0TOOD

DopMHUpPOBAHUE CHHTETUYECKOM TEOPUU
HBOJIOLIUU

OTarbl 3BOMIOIMOHHOTO Mpoliecca:
MUKPO3BOIIOIUS M MAKPOIBOJIIOLIUS
[Tomynsanus — syeMeHTapHas eANHUIA
HBOJIIOIIH

3aKOH reHeTUYEeCKOTo paBHOBecus Jx.
Xapau, B. BaiinGepra. Jlabopartopnas
pabota «BblIsiBJIeHHE H3MEHUYUBOCTH Y
ocobelt 0JTHOTO BUIa»

OneMmeHTapHbIe (PaKTOPHI IBOTIOLUN

O¢ ekt ocHoBarens. IpdekT OyThIIIOUHOTO
TOPJIBILIKA

Murpauuu. M30a50uu nOmy s
reorpaduyeckasi, OnoJIoruIecKas

KoanuecTBo 4yacoB

Bcero

KonTpoJbHbie
padoThI

IIpakTH4eckue
padoThI

0.5

DJIeKTPOHHBbIE
uudgpoBbie
o0pa3oBaTe/bHbIE
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EcrecTBeHHbII 0TOOp — HaNPaBISIOMINN
(bakxTop 3BONIIOLIUU

[TomoBoii oT60p

[Tprcnoco0aeHHOCTh OPraHU3MOB KaK
pe3ynbTaT MUKpodBoonuy. JlabopaTtopHas
pabota «3yduenne apoMmopdo30B u
WJA0AJAINTALMN Y pACTEHUN U dKUBOTHBIX)»

[Tpumeps! ipucnocoOIeHU Y OpraHu3MOB:
Mopdonoruueckue, GU3NOIOTHYECKHUE,
OMOXMMHYECKHE, TTOBEIEHYECKUE.
Jlaboparopnas pabota «IIpucnocobnenus
OpPTaHU3MOB M UX OTHOCHTEIbHAS
11EeJIECO00Pa3HOCTH

Bun, ero xpurepuu u CTpyKTypa.
JlaGopaTopHnas pabora «CpaBHEHHE BUI0B
110 MOP(OJIOTHUECKOMY KPUTEPUIO»

CrpykTrypa Buza

BunooOpa3oBanue kak pe3ynbTar
MHUKPO3BOJIOLIH

CBs3b MHKPO3BOJJIIOLOUHN U SITUACMHUOJIOTUH

Makpossosmtonus. [laneonTonornyeckue
METObI U3YUYEHUS IBOTIOIIUN

buoreorpaduueckre METOIbI U3yUECHUS
ABOJIIOLIUN

9M6pI/IOJIOFI/I‘IeCKI/Ie 1 CPABHUTCIIBHO-
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Mopdoornueckre MeTo Ikl U3y4eHUS
3BOJIIOLIUU

MonekynsipHO-TeHETHUECKHE,
OMOXMMHYECKHE U MATEMAaTUYECKUE METObI
W3YYECHHUS SBOJIOIHNH

OO61mre 3aKOHOMEPHOCTH BOJTIOIINH

AnantuBHas paauanua. HepaBHoMepHOCTD
TEMITIOB 3BOJIIOIIUHI

HaquLIe THUIIOTEC3bI HpOI/ICXO)KIleHI/IH KU3HHU
Ha 3emiie
JloHay4HbIe MPEICTABICHUS O 3aPOXKICHUN

KU3HHU

OCHOBHBIE 3TaIbl HEOPTAHUYECKOU
HBOJIIOLIUU

I'mmoTe3sr 3apOXKACHUA )KU3HU

HcTopus 3eMiau 1 METO/IbI €€ N3YUEHHUS.
Jlaboparopnast pabota «/3yuenue u
OIMCaHKE UCKOTIAEMBIX OCTATKOB JIPCBHHUX
OpTraHU3MOBY

HauanbHbie 3Tanbl OpraHuyecKou 3BOJIIOIUN

OBOJIIOLHS DYKAPUOT

OcCHOBHBIE 3TaIbI BOJIOLUU PACTUTEIHHOTO
mupa. [Ipaktudeckas padora «M3yuenue
0COOCHHOCTEH CTPOCHUS PACTEHUI Pa3HBIX
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OTJICIIOBY
OCHOBHBIE ATaITbI YBOJIOIIUH JKUBOTHOTO
MUpa

OBounmonus )KUBOTHBIX. [IpakTHueckas
pabota «M3y4ueHne ocOOEHHOCTEH CTPOCHUS
MTO3BOHOYHBIX JKUBOTHBIX)

Pa3ButHe *u3HU Ha 3eMIIe 110 3paM U
epuoIaM

MaccoBble BBIMUpaHUSI — DKOJIOTHYECKHE
KPHU3HUCHI NIPOLIOrO

CoBpeMEHHBII 3KOJOTUYECKUI KPU3HC, €r0
0COOCHHOCTH

CoBpeMeHHas cucTeMa OpraHuYeCKOro
IIPOLLJIOTO

OCHOBHBIE CHCTEMaTHIECKHE T'pynnbL
OpTraHnu3MOB

AHTpONOJNIOTHSI — HayKa O 4YeJIOBEeKe

Pa3BuTue npeacraBieHuii 0 IPOUCXOKICHUN
gejoBeKa

MecTo yenoBeka B CHCTEME OPTaHUYECKOTO
mupa. Jlaboparopnas pabota «3yuenue
0COOCHHOCTEH CTPOCHHUS CKEJieTa YeIoBeKa,
CBSI3aHHBIX C MPSIMOXOKICHUEM»

JBMOKyIIIME CUIIBI AaHTPOIIOT€HE3a

CooTHoOlLIIEHUE OUOIOTHYECKUX U
COIMANILHBIX ()aKTOPOB B AaHTPOTIOTCHE3E
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OCHOBHBIE CTaJMHN AaHTPOIIOTEHE3a

[laseoreHeTHka U majeoreHOMHKA

DBOIIONHS COBpPEMEHHOI'O YCJIOBEKA

UYenoseueckue packl. [IpakTudeckas padbora

«3yueHne 3K00rnueCcKuX aanTaiuil
4eJI0BEKA»

MexaucuuIuimHapHble METO/IbI
AHTPOIIOJIOTUU

3apoxaAeHUE U pa3BUTUE IKOJIOTUU

Metonst sxonorun. JlabopaTopHasi pabora
«/3ydeHne MeTOJ0B KOJIOTHIECKIX
HCCIIEA0OBAaHUIN

3HaueHNE KOJIOTHUSCKUX 3HAHUN JJIA
YCJIIOBCKA

Okosiorndyeckue pakTopsl

AbuoTtnaeckue paxkTopnl. CBET Kak
sKoJyioruueckuii gpakrop. JlaboparopHas
pabota «BbIsiBIICHHE MPUCTIOCOOJICHUI
OpTraHrU3MOB K BJIUSHHUIO CBCTa»

AbGuoTtnueckue daktopsl. Temmneparypa Kak

sKosorudeckuit paxrop. JlabopaTopHas
pabota «BbIsiBIICHHE PUCTIOCOOIICHUI
OPraHU3MOB K BIIUSTHUIO TEMIICPATYPhI»
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AbuoTtnueckue Gpaxkropsl. BnaxxHocTs Kak
sKonoruueckuit gpaxrop. JlaboparopHas
paboTta «AHaTOMHYECKHE OCOOCHHOCTH
pacTeHui U3 pa3HBIX MECT OOUTAHUSD)

Cpenpl 0OMTaHUSI OPraHU3MOB
buonornueckue puTMbl
XusHennsle GopMbl OPraHU3MOB

buotnueckue GpakTops

3HaueHre OMOTHUYECKUX B3aNMOIEUCTBUI
JIJISl CYIIIECTBOBAHMS OPraHU3MOB B Cpefie
oOuTauus

OKOJIOTUYECKHE XapaKTEPUCTUKU
TIOITY JISTIU T

OCHOBHBIE TIOKA3aTeIH MOIMYJIALUU:
YHUCJIEHHOCTb, INIOTHOCTh, BO3PACTHAs U
MI0JIOBasi CTPYKTYpa

OCHOBHBIE TTOKa3aTeIIN JU(OJNQAI000505 0
POXAACMOCTD, ITPUPOCT, TEMII POCTA,
CMEPTHOCTh, MUT'pAlITUN

DKoJyloru4eckas CTpyKTypa HOITYJISUH
JluHaMuKa NOMyJISIUK U €€ peryJIsaius

KpI/IBLIC pocCTa YUCIICHHOCTH MOITYJIANH.
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80

KpuBbie BbIKMBaHUSA

DxoJyioruueckast Hua Bujaa. Jlaboparoprast
pabora «IIpucnocoOneHus: ceMsiH pacTeHUI
K pacceleHuio»

Bup xak cucrema nomyJisiiui

3aKOHOMEPHOCTH MOBEJACHUSI U1 MUTpaIUid
JKUBOTHBIX

Coo011ecTBO OPraHU3MOB — OHOIICHO3

JKocHCcTeMa Kak OTKpbITad CUCTEMA

KpyroBopor BemecTB 1 MOTOK YHEPTHUHU B
JKOCUCTEME

OCHOBHBIC ITOKA3aTEIIH YKOCHCTEMBI
DKOIOTHIECKHUE IMUpaMHUJbl

N3menenns cooOIecTB — CyKIECCHH

[IpupoaHbie 3KOCUCTEMBI. DKOCUCTEMBI 03€p
1 peK. DKOCUCTEMBI MOPEN U OKEAHOB

ITpupoHbIE 3KOCUCTEMBI. DKOCUCTEMBI
TYHAP, JIECOB, CTEIIEH, ITyCThIHb

AHTpOHOFGHHBIe 9KOCHCTCMbI

Ypboskocucremsl. [IpakTiueckas paboTta
«M3y4eHue u onucanue ypooIKOCUCTEMbBD)
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3aKOHOMEPHOCTH (POPMUPOBAHUS OCHOBHBIX
B3aUMOJICVICTBUI OPraHU3MOB B
IKOCHUCTEMAX

MexaHu3Mbl BO3AEHCTBUS 3arPsI3HEHUI
pa3HBIX TUIOB Ha CyOOpraHU3MEHHOM,
OPraHU3MEHHOM, MTONYJISIHUOHHOM U
AKOCUCTEMHOM YPOBHSX

buocdepa — obmerianerapuas 060g09Ka
3emiu

VYuenue B. W. Bepnaackoro o 6uochepe

3aKOHOMEPHOCTH CYIIECTBOBaHMsI OMOChepbl

KpyroBopoTsl BemecTs u
OMOreOXMMHYECKUE ITUKIIBI

3oHanpHOCTH OHOchepsl. OCHOBHBIC OMOMBI
CyIIH

YcroitunBocTh OHocheps
DKOJIOTUYECKHE KPU3UCHI M UX TPHYUHBI

Bo3zneiicTBue yenoBeka Ha 6uochepy

AHTpPOIIOr€HHOE BO3/IEHCTBUE HA
PaCTUTENIbHBIN U )KUBOTHBIA MHUP

OxpaHa npupoisl

OcHOBHBIE IPUHLIUIIBI YCTOWYUBOTO
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Pa3BUTHA YCIIOBCUYCCTBA U IIPUPOIbL

PanpionansHO€ IPUPOAOTIOIB30BAHUE
COXpaHEHHE OMOJIOTMYECKOTO pa3HOOOpa3us
3emiu

O6006menue 1o Teme « MUKPOIBOTIONHNS U €€
PE3yJIbTATHDY

O0606menue mo TeMe «Makpo3BOIIONHUS U €€
pE3yJIbTaThDY

O606menue o Teme «IIpoucxoxaeHue u
pa3BUTHE )KU3HH Ha 3eMIIe»

0O606mmenue no teme «IIpoucxoxaeHue
YeJIOBEKA — AaHTPOITOTCHE3)

O606mieHne mo TeMe «IKOJIOTHs — HayKa O
B3aMMOOTHOIICHHUSIX OPTaHU3MOB)
O606menue mo Teme «OpraHu3Mbl U cpeaa
o0OUTaHUSI»

O0600mmenue no TeMe « IKOJIOTHS BUIAOB U
MO JISILAID)

O6061enue no teme «buocgepa —
rio0abHasi 3KOCUCTEMay

OBIIEE KOJIMYECTBO YACOB IIO ITIPOTPAMME
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