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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma 1o ydyebHOomy mnpeamety "buonorusa" (manee - Ouonorus) Ha
YpOBHE cpeaHero obmiero odpaszoBaHus pa3zpaboraHa Ha ocHoBe denepanbHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O0 obOpa3oBanuu B Poccuiickoii denepaumny»,
OI'OC COO, Konnenmuu mnpemnojaBanusi ydeOHoro mpenmera «buomorus» u
OCHOBHBIX MOJIOXKEHUH (peepanbHoit pabodei mporpaMMbl BOCTIUTAHUSI.

VYueOubiii npeamer «buomorus» yray6nénHoro ypoBHs u3ydenus (10-11
KJIACChI) SIBJISIETCS OJJHUM M3 KOMIIOHEHTOB MpeaMeTHON obnactu «EcTtecTBEeHHO-
HayuHele mpenMeTsl». CormacHo mnonoxeHussMm PIOC COO npodunbHbie
y4eOHBIE MPEIMEThI, U3yyaeMble Ha YTIIyOJIEHHOM YPOBHE, SIBISIOTCS CIIOCOOOM
muddepennan  oOydeHHUss Ha YpPOBHE CpeIHero ooimero oOpa3oBaHUS W
pU3BaHbl OOECHEUNUTh MPEEMCTBEHHOCTh MEXKJY OCHOBHBIM OOIIUM, CpEIHUM
oOLIMM, CPEIHUM MPOPECCHOHANBHBIM M BbICIIUM OOpa3oBaHHEM. B To ke Bpems
KOKIBIA W3 OTHX Y4YEOHBIX TMPEAMETOB JOJDKEH OBITh OpPUEHTHPOBAH Ha
MPHOPUTETHOE pEIICHHE 00pa30BaTEIbHBIX, BOCIHUTATENHHBIX W PAa3BUBAIOIINX
3a/ay, CBSI3aHHBIX C MpodopHeHTaIMel 00yJaromuxcsi W CTUMYJIMPOBAHHUEM
UHTEpeca K KOHKPETHOW 00JacTh Hay4HOrO 3HAHUS, CBSI3aHHOTO C OHOJIOTHEH,
MEIUIUHON, SKOJIOTHEN, ICUXOJIOTUEN, CTIOPTOM WJIM BOCHHBIM JIEJIOM.

[Iporpamma no yueOHoMy mnpenmetry "buonorusa" maér mpeacrtaBiieHHE O
Henu W 3a7adax u3ydeHus ydeOHoro mpenmera «buomorus» Ha yriayOi€HHOM
YPOBHE, ONpeesieT 00s3aTeibHOe (MHBAPUAHTHOE) MPEIMETHOE CO/ICPKAHUE, €ro
CTPYKTYpUpOBAaHHE IO pasjenaM M TemaM, paclpeneieHre o Kiaccam,
PEKOMEHIyeT TOCIEI0BaTENbHOCTh H3YUYEHHsS Y4YEOHOro Marepuaja ¢ ydE€ToMm
MEXMPEIMETHBIX M BHYTPUIPEIMETHBIX CBS3€H, JOTMKH Y4eOHOTO Tpolecca,
BO3pPACTHBIX OcOOeHHOocTe oOyuwaromuxcsi. B mnporpamme 1o Ouojoruu
peaii30BaH MPUHLUI MPEEMCTBEHHOCTH C H3YYEHHMEM OHOJOTMM Ha YPOBHE
OCHOBHOTOo  oOmiero oOpa3oBaHus, Oiaromaps 4YeMy MpOCMaTpUBAETCS
HalpaBJIE€HHOCTh HAa  MOCIEAYIOLIee pa3BUTHE  OHUOJIOIMYECKUX  3HAHMI,
OPUEHTHPOBAHHBIX Ha (HOPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHPOBO33PECHHUS,
HKOJIOTMYECKOTO MBINUICHHSI, TPEACTaBICHUH O 3J0pOBOM 00pa3e >KM3HH, Ha
BOCIHUTAaHWE OEpeKHOTO OTHOILIEHUS K OKpY’Karoledl mnpupoaHoi cpeae. B
nmporpaMMe mo OMOJIOTHH TaKKe MOKa3aHbl BO3MOXHOCTH y4eOHOIO MpeMeTa
«buonorusiy B peanuzauuu TpedboBaHuit DPIOC COO k mNIAHUPYEMBIM
JUYHOCTHBIM, METampeIMETHbIM M TPEAMETHBIM pe3yibTaTaM OOY4YeHHS U B
(GOpMUPOBaHNN OCHOBHBIX BHUIOB Y4YEOHO-TIO3HABATEIBHOW  JEATEIHHOCTH
00yJaromMXxcsi MO OCBOEHUIO COJAEpKaHUS OWOJOTHYECKOTO O0pa30BaHUsS Ha
YPOBHE cpeaHero obiero 0opa3oBaHus.

VY4eOHnsbiii peamet «buonorus» Ha ypoBHE CpelIHEro o0IIero oOpa3oBaHUs
3aBepuIaeT OMOJIOTUYECKOE OOpa3oBaHHE B INIKOJE M OPUEHTHPOBAH Ha



paciiMpeHre U yriyOJjeHue 3HaHHM OOyd4aromuxcs O >KUBOM IPHUPOJE, OCHOBAX
MOJIEKYJISIPHOM ¥ KJIE€TOYHOW OWOJIOrMH, SMOPHUOIOTMM M OHOJOTMH PAa3BUTHS,
TeHETUKH, CEJICKIINH, OMOTEXHOJIOT MU, YBOJIIOLIMOHHOTO YUYEHHUS U SKOJIOTHH.

Nzyuyenne yueOHoro mnpeamera «buonorus» Ha yriIyOJE€HHOM YpOBHE
OPUEHTHPOBAHO Ha IOATOTOBKY OOyYaroluXcs K IOCIEAYIOUIEMY MOJYUYEHUIO
Ouonormueckoro  oOpa3oBaHMsI B  By3aX W  OpraHM3alsIX  CpEIHEro
npodeccronanbHoro oopazoBanus. OCHOBY €ro COAEpKAHHS COCTABIIAET CHCTEMA
OMOJOrMYECKUX  3HaHWM, TOJYYEHHBIX MpU HU3YYEHHH OOy4YaroIlUMUCS
COOTBETCTBYIOIIMX CHCTEMATHUYECKHUX pa3/eloB OMOJIOIMM HAa YPOBHE OCHOBHOTO
obmero oOpazoBanusi, B 10—11 kmaccax 3TH 3HaHUA MOJY4arOT pa3BuUTHE. Tak,
paclIMpeHbl W yriayOJeHbl OMOJOTMYECKHE 3HAHUS O PAaCTEHUSX, >KUBOTHBIX,
rpubax, OakTepHsX, OpraHM3Me YeJIOBEeKa, OOIIMX 3aKOHOMEPHOCTSAX IKU3HH,
JIOTIOJIHUTENIBHO BKIIFOUEHBI OMOJIOTHYECKUE CBEICHUS MIPUKIAAHOIO U IOUCKOBOIO
XapaKkTepa, KOTOPbIE MOXKHO HCIIOJIB30BATh KAK OPUEHTHUPHI ISl MOCIEAYIOIIETO
BbIOOpa mpodeccun. Bo3MoxkHa Takke HHTErpanus OWOJIOTMYECKUX 3HAHUM ¢
COOTBETCTBYIOIIMMH 3HAHUSIMH, IMOJTYYEHHBIMH OOYYalOIIMMUCA TpPH U3YYECHUU
(GU3MKH, XUMHUH, Feorpauu 1 MaTEMaTUKH.

CrpykTypa mporpammbl 1o ydeOHOMy mnpeamery "buonorusa" otpaxaet
CUCTEMHO-YPOBHEBBI W HBOJIIOLIMOHHBIA MMOAXOJbl K H3YYEHHUIO OWOJIOTHH.
CoryiacHO UM, U3y4aroTCsl CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEPHbIE IS JKUBBIX
CUCTEM pPa3HOr0 YPOBHS OpPraHU3alllH, SBOJIOLUHA OPraHMYEeCKOro MUpa Ha 3emiie,
COXpaHEHHUs1 OHMOJOTMYeCKOro pa3zHooOpasus maHeTtel. Tak, B 10 kiacce
U3y4aloTCsl OCHOBBI MOJIEKYJISIPHOM M KJIETOYHOW OWOJIOTHH, HMOpPUOJIOTUU U
OMOJIOTMM Pa3BUTHSA, TEHETUKH U CEJNEKIMH, OMOTEXHOJOTMH M CHHTETHYECKON
OMOJIOTUH, AKTYaJU3UPYIOTCA 3HAHUS OOYyYarolUXCs MO OOTaHHUKE, 300JI0THH,
aHaToMuu, Qusnonoruu denoBeka. B 11 kmacce wu3ydarOTCs 3BOJIIOIMOHHOE
y4eHHe, OCHOBBI IKOJIOTUU U yUeHHue 0 onocdepe.

VYuebnsiii npenmer  «buomorus»»  mpus3BaH  00ECNEYUTh  OCBOCHHUE
00y4aroImuMuUCs OUOJIOTMYECKUX TEOPUN U 3aKOHOB, WK, MPUHIIMIIOB U MPaBUJ,
JIS)KAIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTUHBI MUpPA, 3HAHUM O
CTPOEHUH, MHOTO0Opa3sMM W OCOOEHHOCTSX KJIETKH, OpraHu3Ma, MOMyJsIuH,
OMOILIEHO3a, YKOCUCTEMBI, O BBIJAIOIIMXCS HAYYHBIX TOCTHXKEHHSIX, COBPEMEHHBIX
MCCJIEIOBAaHMX B OMOJIOTHH, MPUKJIAJHBIX acleKTax OMOJIOrMuecKux 3HaHUM. J{is
pa3BUTUS M TOAJEP)KaHUS HMHTEepeca OOydaromMxcsi K OHOJIOTMH Hapsay co
3HAYUTETBLHBIM 00BEMOM TEOPETHUUECKOTO Marepuaia B COAEp>KaHUU MPOrpaMMbl
N0 OMOJIOTUU MPETyCMOTPEHO 3HAKOMCTBO C MCTOPUEH CTAHOBJIEHUS M Pa3BUTHS
TOM WM MHOW 0O0JacTH OHWOJOTMH, BKJIAJOM OTEYECTBEHHBIX M 3apyOeiHBIX
Y4€HBIX B PEUICHHE BAKHEHIIINX OMOJIOTUYECKUX U IKOJIOTUYECKUX MTPOOIIEM.



[{ens n3yuenus yueOHOTO npeameTa «buonorus» Ha yriay0aéHHOM ypoOBHE —
OBJIaJIcHHEe  OOyYaroUMMHUCA 3HAHUSIMU O  CTPYKTYPHO-(DYHKITMOHAJILHOM
OpraHM3ali >KUBBIX CHCTEM pa3HOrO paHra u NpuoOpeTeHne yMEeHUi
MCIIOJIb30BaTh 3TU 3HAHUA B (DOPMHUPOBAHHM MHTEpEca K ONpenelaEHHONH 00JacTH
npodeccoHanbHON NIeSITeIbHOCTH, CBSI3AHHOW C OWOJOrMed, Wih K BBIOOpY
y4eOHOTO 3aBEeICHUS JIJISl IPOJOJKEHUSI OMOJIOTMYECKOr0 00pa3oBaHusl.

JoctixkeHue 1enu u3ydeHus yudeOHoro mnpenmera «buonorus» Ha
yIIIyOJIEHHOM YpOBHE 00€CIIEUNBAETCS PELIEHUEM CIEIYIOIIUX 3a/1a4:

OCBOCHHE OOYYaIONUMUCS CUCTEMbI OHMOJIOTMYECKUX 3HAHWM: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPHSIX, KOHIENIUAX, TUIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
IpaBuiIaxX, COCTABISIONINX COBPEMEHHYIO €CTECTBEHHO-HAYYHYI0 KapTUHY MHPA; O
CTPOEHHU, MHOTO00pa3MM M OCOOEHHOCTSIX OWOJOTHYECKUX CHUCTEM (KJIETKa,
OpraHu3M, MOIYJISILHS, BUI, OMOreoleHo3, onochepa); 0 BbIIAIOMIMXCA OTKPBITUSIX
¥ COBPEMEHHBIX HCCIIECIOBAHUSAX B OMOJIOTHH;

O3HAKOMJICHHE OOYYarolIMXCsl C METOJaMU TO3HAHUS >KUBOW MPHUPOIBI:
UCCJIEIOBATEILCKUMH ~ METOJIaMU  OMOJIOTMUECKHMX HayK (MOJEKYJSIpHOH U
KJIETOYHOW OHOJIOTUH, 53MOpPUOJIOTMM M OHWOJIOTMHM pPa3BUTHs, TE€HETUKU U
CEJICKINH, OWOTEXHOJOTUH M CHUHTETHYECKOHW OWOJIOTHMH, TMaJCOHTOJIOTHUH,
DKOJIOTMH);  METOJAaMH  CAMOCTOSITENIBHOTO  TPOBEACHHS  OMOJOTHYECKHX
UCCJIeIOBaHU B Jlabopatopurn u B Tpupoae (HaOmoJeHue, HN3MepeHue,
HKCIIEPUMEHT, MOJICIMPOBAHHE);

OBIAJICHHE OOYyYarOIMMHUCA YMEHHSIMH: CaMOCTOATEIbHO  HAXOIUTh,
aHAJIM3UPOBATh W HCIOIB30BATh OWOJIOTHYECKYI0 HH(POPMAINIO; TOIB30BATHCS
OMOJIOTUYECKONW TEPMHUHOJIOTHEH W CHMBOJIMKOM, YCTaHABIUBATH CBA3b MEXKIY
pa3BUTHEM OWOJOTMM U  COIHAIBHO-DKOHOMHUYECKUMU U  IKOJOTUYECKUMHU
npobjieMaMy 4YEeJIOBEUECTBA; OLICHHWBATH MOCIEACTBHUS CBOEH JAEATEIBbHOCTU IO
OTHOIIICHUIO K OKpY>Kalollled MPUPOIHON Cpele, COOCTBEHHOMY 3JI0POBBIO U
30POBBI0  OKpYXAIOIMUX  JIIOAeH; OOOCHOBBIBATH U  COOJIOJATh  MEpHI
MpoPMIAKTUKA WH(DEKITMOHHBIX 3a00JIeBaHMM, MpaBuUiia TIOBEJACHUS B MPUPOJC U
obecrieueHrs OE30MaCHOCTH COOCTBEHHOU JKM3HEACATEIHHOCTH B UPE3BBIYATHBIX
CUTyallusiX TPUPOJHOTO H  TEXHOTEHHOTO  XapakTepa; XapaKTepU30BaTh
COBPEMEHHBIC HAyUHbIC OTKPHITHS B 0071aCT OMOJIOTHH;

pa3BHUTHE Y O0YYaIOIUXCS WHTEIIEKTYaTbHBIX M TBOPUECKHUX CIIOCOOHOCTEH
B TMpOIECCe 3HAKOMCTBA C BBIJAIONIUMUCA OTKPBITUSIMH W COBPEMEHHBIMHU
WCCJICIOBAHUSIMU B OWOJIOTHH, peIllaeMbIMH €10 MpoOjJeMaMu, METOJI0JIOTHEH
OMOJIOTUYECKOTO UCCJIeI0BAHMS, MIPOBEICHHUSI AKCIIEPUMEHTAITbHBIX
MCCIICJIOBAaHHM, PEIICHUs] OMOJOTHUECKUX 3a7ad, MOJCITUPOBAHMS OMOIIOTUYECKUX
00BEKTOB U ITPOLIECCOB;



BOCIHUTAHUE y 00YyYarOMMXCs [IEHHOCTHOTO OTHOIIEHHS K >KUBOM MPUPOJE B
[IEJIOM M K OTJIETIbHBIM €€ 00BbEKTaM U SIBIICHUAM; (DOPMUPOBAHKUE IKOJIOTHUECKOM,
TEeHETUYECKOM TpaMOTHOCTH, OOIIEH KyJIbTypbl TIOBEIEHUS B  MPUPO/IE;
MHTETpaIH €CTeCTBEHHO-HAYYHbIX 3HAHUH;

npuoOpeTeHrue  OoOy4aroUUMHUCA  KOMIETEHTHOCTH B PAIlMOHAIBHOM
IPUPOAOIIONB30BaHUN (COOJIOIEHHE TMpaBUIl TOBEACHUS B MPHUPOJE, OXPAHbI
BUJIOB, SKOCUCTEM, OMOC(ephl), COXpaHEHUHU COOCTBEHHOTO 37I0POBbS M 370POBbS
OKpyXarwmux Jroaei  (cobmiomeHus Mep npodUIaKTUKH — 3a00JIeBaHUMH,
oOecrnieueHre OE30MACHOCTH >KU3HEICATEIBHOCTH B UYPE3BBIYAMHBIX CUTYalUAX
OPUPOAHOTO M  TEXHOIEHHOTO  XapakTepa) Ha OCHOBE  MCIOJIb30BaHUS
OMOJIOrMYECKUX 3HAHUI U YMEHU B MOBCEAHEBHOM KU3HM;

CO3/laHME€  YCIOBUM 1  OCO3HAHHOrO  BbIOOpa  OOyyarOLIUMUCS
UHIVBUY AIbHON 00pa3oBaTeNIbHOM TPAEKTOPHH, CIOCOOCTBYIOLIEH
nocieayoumemMy MNpopecCHOHAaIbHOMY CaMOOIPENEICHUIO, B COOTBETCTBUM C
VMHANBUAYATbHBIMU HHTEPECAMH U TOTPEOHOCTSIMHU PErHOHA.

OO011ee 4yncao 4acoB, OTBEACHHBIX HA M3yYEHUE OMOJIOTMH Ha YTiIyOJIeHHOM
YpOBHE cpeaHero oodrero odpazoBanus, coctaBiseT 204 gaca: B 10 xmacce — 102
yaca (3 gaca B Hezaeno), B 11 kiacce — 102 waca (3 yaca B Hefiedio).

OT0Oop OpraHu3anvoOHHBIX (OPM, METOJIOB U CPEACTB OOY4YEHHS] OMOJIOTHU
OCYIIECTBIISIETCS ¢ Y4ETOM CHELU(PUKUA €ro COJACpKaHUS W HaAIPaBICHHOCTH Ha
MPOJOHKEHHE OHMOJOTHYEeCKOrOo O0pa3oBaHMs B  OpPraHM3aIUsIX CpPEIHEro
po¢dheCCUOHAIBHOTO U BBICIIET0 00pa30BaHUsI.

OO0s13aTenbHBIM yCIIOBUEM NPU 00yUYE€HUU OMOJIOTHH Ha yTiyOJEHHOM ypOBHE
ABIIIETCS TIPOBEJCHUE JIA0OPATOPHBIX W MpakTHUeckux paboT. Takke ydactue
00ydJaromuxcsi B BBITOJHEHUU TPOEKTHBIX M y4eOHO-MCCIIEOBATEIbCKUX padoT,
TEMaTHUKa KOTOPBIX ONpEHeNsieTcs yYWTEJIeM Ha OCHOBE  HMMEIOIIMXCS
MaTepuaIbHO-TEXHUYECKUX PECYPCOB U MECTHBIX IPUPOIHBIX YCIOBUM.



COJEPXAHME OBYYEHMUA
10 KJIACC

Copnep:kanue mporpaMmbl, BBIACICHHOE KYpPCUBOM, HE BXOAUT B IMPOBEPKY
rocyiapcTBeHHoi utoropoi arrecrauu (I'MA).

Tema 1. buoJiorusi kKak Hayka

CoBpeMeHHass Onoyorusi — KOMIUIEKCHas Hayka. KpaTkas ucTOpusi pa3BUTHS
Owonornu.  buwonormyeckne Haykm W H3yYaeMble ~ MMH  TIPOOJIEMBL.
dDyHIaMEHTAJIbHbIE, NPUKIAAHBIE W TOUCKOBBIE HAy4YHBIE HCCJIECAOBAHUS B
OMOJIOTHH.

3HayeHrue OMOJIOTHH B (POPMHUPOBAHHUN COBPEMEHHOM €CTECTBEHHO-HAYYHOM
kaptuHbl Mupa. [Ipodeccuu, cBa3aHHble ¢ Ouosnorueil. 3HaueHUE OHOJOTMHU B
MPAKTUYECKOM JIESITEIbHOCTH YEJOBEKA: MEAUIMHE, CEIbCKOM XO3SIMCTBE,
IIPOMBIIIIEHHOCTH, OXPaHE TTPUPO/IBL.

JemoHcTpanun

[Toptpetsl: Apuctorensb, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. JlapBuH,
VY. I'apseii, I'. Mengnens, B. 1. Bepuanckuu, U. 11. [Tanos, . 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecorckuii, J[xx. Yorcon, ®. Kpuxk, 1. K. benses.

Tabmuiel 1 cxembl: «CBS3b OMOJIOTHH C JIPYTMMH Haykamm», «Cucrema
OMOJIOTHYECKUX HAYK.

Tema 2. )KuBble cucTeMbI M HX H3YUeHHUE

JKuBble cucTeMbl Kak TpeaMeT u3ydeHus Owmosoruu. CBOMCTBA KHBBIX
CHCTEM: €IMHCTBO XHUMHYECKOIO COCTaBa, JIHUCKPETHOCTb M IIEJIOCTHOCTD,
CI0XHOCTb W YHOPSAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOpPTaHU3alus,
CaMOBOCITPOM3BEICHUE, PA3APAKUMOCTb, U3MEHUYUBOCTD, POCT U Pa3BUTHE.

YpOBHM OpraHM3alvu JKUBBIX CHCTEM: MOJICKYJISIPHBIN, KJIETOYHBIN,
TKaHEBBIM, OpTraHU3MEHHBIN, MOMYJISILIMOHHO-BUIOBO, 9KOCUCTEMHBIN
(buoreonenoTnueckuit), OuochepHbiii. IIpomeccel, TPOUCXOIANINE B IKHUBBIX
cuctemax. OCHOBHbIE TPHU3HAKK KUBOTO. JKU3Hb Kak (opmMa CyIiecTBOBaHHS
marepuu. Hayku, nzyyaroniye ;1uBble CUCTEMbI Ha PA3HBIX YPOBHSIX OpraHU3alINH.

N3yuenne xuBbIX cucteM. Metonbl Ouonorndeckod Hayku. HaGmronenwue,
U3MEpPEHUE, IKCIIEPUMEHT, CUCTeMaTr3alus, Metaananus. [TonsTue o 3aBucumoin u
HE3aBUCUMOM nepemMeHHoW. IlmanupoBanue »dkcnepumenTta. IlocraHoBka u
mpoBepka runotre3. Hynesas rumoresa. [lonarue BHIOOpKH u €€ TOCTOBEPHOCTD.
Pa3bpoc B Owuonormyeckux maHHbIX. OIIEHKAa JTOCTOBEPHOCTU TMOJIYYCHHBIX
pe3ynbTatoB. IIpuumHBI HCKaXEHUS Ppe3yJabTaTOB JKcrepumeHTa. [lonsarue
CTaTUCTUYECKOTO TECTA.

JemoHcTpanun



Tabmuubr u cxembl: «OCHOBHBIE TpHU3HAKH JKH3HW», «buomormueckue
cuctembl», «CBOICTBa JKHMBOM Marepum», «YPOBHU OPraHU3alMU KUBOU
npupob», «CTpOCHHE KUBOTHOM KIETKW», «TKaHM KUBOTHBIX», «CHCTEMBbI
OpraHOB YEJOBEUECKOro opraHusMay, «buoreomnenos», «buocdepa», «Metoab
U3YUYECHUS )KUBOUN IPUPOBI».

O6opynoBanue:  jmabopaTopHoe  oOopyAoBaHHE IS IIPOBEIECHUS
HAOJIOICHUM, U3MEPEHU, SKCIIEPUMEHTOB.

IlpakTnueckas padora «licrons3oBaHuE pa3TUYHBIX METOJO0B IIPHU
W3YUYEHHUH KUBBIX CUCTEM.

Tema 3. buoJiorust KJieTKku

Knerka — crpykTypHO-QYyHKIMOHANBHAS €IWHULIA KUBoro. Mcropus
oTKpbITUA KiIeTKu. Pabotel P. ['yka, A. JleBenryka. Knerounas teopus (T. [lIBanH,
M. Hlnetinen, P. BupxoB). OCHOBHBIE IOJOXKEHHUS COBPEMEHHON KJIECTOYHOM
TEOPUH.

Metoasl  MOJEKYJISPHOM W KJICTOYHOW  OHMOJIOTMH:  MHUKPOCKOIIHUS,
xpoMmarorpadusi, 31eKTpoPope3, METOJ MEUYEHbIX aTOMOB, IU(pPepeHIraIbHOe
LHEHTPU(PYTUPOBAHUE, KYJbTUBUPOBAHUE KJIETOK. M3yuenue @OUKCUPOBAHHBIX
K1emokK. DIEeKTpOoHHass MHUKpockonus. Kougokanvhas muxkpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JlemoHcTpanumn

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

Tabnuubl u cxembl: «CBETOBOM MUKPOCKOI, « NEKTPOHHBI MUKPOCKOID,
«Hctopus pasBUTHS METOJI0B MUKPOCKOTIUID.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKPOIpPEnaparbl pacTUTEIbHbIX,
KUBOTHBIX U OaKTEpUATbHBIX KJIETOK.

IIpakTuyeckass padora «l3ydeHue MeETOJOB KJIETOYHOM OHOJIOTHH
(xpomartorpadus, saekrpodopes, auddepeHunaNbHOE 1EHTPUDYTHUPOBAHUE,
[T1IP)».

Tema 4. Xumuyeckasi Opranuzanus KJIeTKU

XUMHYECKAN COCTAaB KIIETKU. Makpo-, MUKpPO- U YJIbTPAMHUKPOIJIEMEHTHI.
Bona u e€ ponp Kak pacTBOpPHUTEINs], peareHTa, ydyacTue B CTPYKTYPUPOBAHUU
KJICTKH, TEIUIOPETryJsaiuiu. MuHepaabHbIe BEIIECTBAa KIETKH, UX OMOJOTUYECKAS
poib. POJIb KATHOHOB M AaHHOHOB B KJIETKE.

Opranuyeckne BelIECTBA KIETKH. bDHOJOTMYECKHME NOJHUMEPBL. benku.
AMUHOKHUCIOTHBIA cocTaB 0enkoB. CTpyKTypbl OenkoBOM MojeKyinbl. [lepBuunas
CTpYKTypa Oenika, MenTuiHas CBsI3b. BTopuuHas, TpeTHYHAs, YETBEPTUUHAS
cTtpyktypsl. Jlenatypamusi. CpoiictBa OenkoB. Kiaccudukauus  6enkos.
buonoruyeckue ¢pyHkuuu 6enxkoB. /lpuonul.



YraeBoasl. MoHOCaxapu/ibl, AUCaXapybl, OJIUTOCAXapUIbl U MOTUCAXAPUIbIL.
O6mmit 1aH cTpoeHuss U (U3MKO-XMMHYECKHME CBOMCTBA  YIJIEBOJOB.
buonornueckune QpyHKITMM YTIeBOIOB.

Jlurunpl. ['uapodunsHO-THAPOGOOHBIE cBOMcTBA. Kiaccudukaius JTUIUI0B.
Tpurnunepunbl, ¢Gocpoaunuabl, BOCKH, cTepouabl. buonormyeckue QyHKIIMU
aunuaoB. O01Iue cBocTBa OMOIOTUYECKUX MEMOPaH — TeKy4eCTh, CIOCOOHOCTH K
CaMO3aMbIKaHHIO, TTOTYTIPOHUIIAEMOCTb.

Hyxnennoseie kucnorsl. JIHK m PHK. CrpoeHune HYyKIEHHOBBIX KHCIIOT.
Hyxneotunpl. [puamun xommiaementaproctu. Ilpasuno Yapradda. Ctpykrypa
JIHK — nBoiinast criupans. MectoHaxoxaeHue u ouonorundeckue ¢pynkmuu JJHK.
Bunel PHK. ®@ynkiuun PHK B kietke.

Crpoenue Mmonekyinsl AT®. Makpospruueckue cBsisu B Mojekysie ATO.
buonornueckue @pynkiuun AT®. BoccTaHOBIEHHBIE IEPEHOCUUKHU, UX (PYHKIUU B
Kietrke. [pyeue wnykneozuompughocghamer (HT®). CexpenupoBanue JIHK.
Memoowi cenomuxu, mpancKpunmoMuKu, npomeoMuKHu.

CtpykTypHas OuOJIOTHS: OMOXUMUYECKHE U OMO(DU3UYECKUE UCCICIOBAHUS
cocTaBa M NPOCTPAHCTBEHHOM CTPYKTypbl OuOMONEKyl. Mooeruposanue
CMPYKMypsl U QYHKYUll OUOMONEeKY U ux komniexkcos. Komnvromepuwiii ouzatin u
Op2aHUYeCcKUll CUHmMe3 OUOMONEKY U UX HENPUPOOHBIX AHATI0208.

JdemoHcTpanuun

[Toptpertsr: JI. [Tomunr, x. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankius,
®. Conrep, C. IIpy3unep.

[unarpammer:  «PacnpeneneHne XMMUYECKHMX  JJIEMEHTOB B HEXKHUBOU
npupoe», «PacnpeneneHue XMUMUUECKUX DJIEMEHTOB B )KUBOW MIPUPOJIEN.

Tabmuiel u cxembl: «llepuoamdeckass Tabiuia XUMUYECKUX JIEMEHTOBY,
«CTpoeHue MoJieKyibl Boab», «BemiectBa B cocraBe opraHuzMoBy, «CTpoeHue
MOJIEKYJIbl Oenkay, «CTpyKTypbl O€NKOBOW MOJEKylbl», «CTpO€HHE MOJIEKYJ
yrieBoJoBy», «CTpoeHHEe MOJIEKYJl JUnuaoB», «HyKIEHMHOBBIE KHUCIOTBI»,
«Ctpoenne mosekyiel ATD».

O6opynoBanue: XuMu4ecKas rnocyja u 00opyaoBaHue.

JlaGopaTopHasi pabora «OOHapyx)eHHe OCIKOB C MMOMOIIBI0 KaU€CTBEHHBIX
peaKIui».

JlaGoparopnass  paGora  «lMcciegoBaHWe — HYKJIECUHOBBIX  KHUCIOT,
BBIJICJICHHBIX U3 KJIETOK PAa3JIMYHBIX OPTaHU3MOB).

Tema 5. CTpoenue u GyHKIIUM KJIETKH

Tumbel KIETOK: JdyKapuoTUueckas U mpokapuotuyeckas. CTpyKTypHO-
(GyHKUIHOHATBHBIE 00pa30BaHUS KIETKH.



CtpoeHne mpoKapuoTHIeCKoi KieTku. Kilerounasi cTeHka OakTepuil U apXew.
Oco0EeHHOCTH CTPOEHUSI TeTepOTPOPHOM M aBTOTPOPHOU MPOKAPUOTHUECKUX
KJIETOK. MeCTO U poJib POKApHOT B OMOLIEHO3aX.

Crtpoenue u (GyHKIMOHUPOBaHUE AYKapUOTUUYECKOU KJICTKHU.
[na3zmatuueckass MeMOpana (miazmanemma). CTpykTypa IJIa3MaTHUYeCKOU
MeMOpaHbl. TpaHCHOPT BEIIECTB Yepe3 MIa3MAaTUYECKyI0 MeMOpaHy: MacCUBHBIN
(muddysust, obneruénHas nud@ysus), aKTUBHBIM (NMEPBUUHBIA U BTOPUYHBIN
akTUBHBIM TpaHcnopT). [lomynmponumaemocts wmeMOpanbl. PabGora HaTpwmii-
KaJlMEeBOr0 Hacoca. DHJIOIMUTO3: MUHOIMTO3, (arouutos. Dx3ouutos3. Kierounas
crerka. CTpyKTypa U QYHKIMH KJIETOUYHOW CTEHKU PacTeHUH, rpru0oB.

[urtomna3ma. [luto3ome. [{utockener. JBrxkeHue nuroriasMbel. OpraHoUAbI
KJIeTKM. OJHOMEMOpAaHHBIE OpraHOMJbl KIETKU: SHIOIUIa3MaTHYecKas CeTb
(BIIC), annapar ['onbmku, TU30COMBI, UX CTpoeHUE U (yHKUHMH. B3auMoCBs3b
OJTHOMEMOpaHHBIX OpPraHOUJOB KIETKU. CTpOEHHE TPaHyJSIPHOTO PETUKYIyMa.
Mexanuzm nanpasnenus 6enkos ¢ IIIC. CunTe3 pacTBOpUMbIX OenkoB. CHHTE3
KJIETOYHBbIX ~ MeMOpaH. [maakuii  (arpaHyispHbI)  3HIOIUIA3MATUYECKUN
petukynym. CekperopHas ¢pyHkuusa annapara [onbmxu. Moouguxayus benxos 6
annapame [onvoxcu. Copmupoexa 6enkos 6 annapame [onvoxcu. Tpancropt
BELIECTB B KJIeTKe. Bakyonu pacturenpHbIX KieToK. Knerounslit cok. Typrop.

[losmyaBTOHOMHBIE ~ OpraHOMJABI  KJIETKH:  MUTOXOHIPHHM,  IUIACTHUJBIL.
IIpoucxoorcoenue mumoxonopuu u niacmuo. Cumouoeenes (K.C. Mepeockosckui,
JI. Mapeynuc). CtpoeHue M (QyHKUMM MHUTOXOHApUN U mactul. llepBuunsle,
BTOPUYHBIE W CJIOXHBIE  IUIACTUABI  (DOTOCHHTE3UPYIOIIUX  3YKapHOT.
XJIOpPOIJIACTHI, XPOMOILIACTHI, JICUKOILIACTBI BBICIIUX PACTEHUM.

HememOpanubie opranouzsl kieTku CTpoeHHe U (PyHKIMM HEMEMOpPaHHBIX
OpraHOMJIOB KJIETKH. Pubocompl. IIpomescymounvie Gunamenmeol.
MukpodunameHnTsl. Axmunogvle Mukpoguiamenmsi. MBIIIEUHbIE  KJIETKH.
Axmunogvle KOMNOHEHMbl HembluleyHblx Kiemox. MukporpyOouku. KneTouHslit
ueHtp. CTpoeHHe U JABW)KEHHE JKTYTHKOB M pecHHYEeK. MUKpoTpyOouku
nuTomia3mel. LlenTpuons. Benku, accoyuupoeéanHvle ¢ MukpoguiameHmamu u
muxpompybouxamu. Momopnvle Oenxu.

Anpo. O6osouka sapa, XpOMaTUH, KapUOIUIa3Ma, SAPBIIIKA, UX CTPOCHHE U
bynkuuu. SnepHbiid OenkoBbIM MaTpukc. IIpocTpaHCTBEHHOE paCIONOKEHUE
XpoMOCOM B uHTepda3sHOM siApe. Jyxpomamun u 2eemepoxpomamur. benku
XpOMaTHHA — THUCTOHBL. J{unamuxa sdepuoil 000104Ku 6 mumose. Soepnulil
MPancnopm.

Knerounsle BkmtoueHuss. CpaBHUTENbHAS XapAKTEPUCTHKA KJIETOK DYKapHOT
(pacTUTenbHOM, KUBOTHOM, TPUOHOIN).

JdeMoHCcTpanuu



[Toptpetsl: K.C. MepexkoBckuii, JI. Maprynuc.

Tabmuubr u cxembl: «CTpo€HHE HYKApHUOTUYECKOM KIETKW», «CTpoeHue
KUBOTHOW  KJeTKW», «CTpoeHHME  pacTUTENIbHOW  KIeTKnw», «CTpoeHue
MUTOXOHIPHUN», «Aapo», « CTpoeHne NpOKapUOTHIECKON KIETKN.

ObopynoBaHue: CBETOBOM MHKPOCKOI, MHUKPOIpENapaThl pPacTUTENbHBIX,
KUBOTHBIX KJIETOK, MUKPOINpPENapaThl 0aKTepUaIbHbIX KIETOK.

JlabopaTtopuass padora «l3yueHHe CTpPOEHUS KIETOK Pa3JIMYHbBIX
OpPraHU3MOB).

IIpakTnueckas padora «3yueHnue CBONCTB KJIIETOUHON MEMOPaHBI».

JlabopaTtopnass pabGora «VcciaegoBaHue ma3moiin3a W JEIUIa3MOJIM3a B
PACTUTENBHBIX KIETKAX).

IIpakTnueckass padora  «/3yueHue  JBMKEHUA  UUTOIUIA3Mbl B
PACTUTEIIbHBIX KIIETKAX».

Tema 6. O0MeH BelllecTB U NMpeBpPallleHe JHEPTHU B KJIeTKe

AccUMHIIALINS U JUCCUMUJISIIIUS — JIBE CTOPOHBI MeTabom3Ma. Tumnsl oOMeHa
BEIIIECTB: aBTOTPO(HBIN M TreTepoTpOodHBIA. YYacTue KHUCIOPOJa B OOMEHHBIX
mpoleccax. JHepreTudyeckoe oOecreueHrne KieTku: mnpeBpauieHue ATD B
oOMeHHBIX Tmporeccax. {DepMEHTATUBHBIA XapakTep pPEakiuid KIECTOYHOTO
meTabonu3ma. DOEpMEHThI, UX CTPOCHUE, CBOMCTBA M MEXaHU3M JIEHCTBUS.
Kodepmentsl. OTnuunst hepMEHTOB OT HEOPraHMYECKUX KaTaJiu3aTopoB. benku-
aKTUBATOPhl M OENKU-UHTMOUTOPBI. 3aBUCUMOCTh CKOPOCTH (EepMEHTATHUBHBIX
peaKkIuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OpPraHMYECKUX BelEeCTB B KieTke. DoTtocuHTEs.
AHoKcucennblll U oKkcueenHvlli omocunmes y obaxmepuii. Ceemocodbuparoujue
nueMeHmsl U NUSMeHmbl peakyuoHHo20 yeumpa. Pollb XJI0pOIUIacTOB B IpoLecce
¢dorocunTeza. CetoBas u TeMHOBas (a3pl. Pomoovixanue, Cs., Cs. u CAM-munuvl
¢domocunmesa. IIpoyKTUBHOCTh (POTOCHMHTE3a. BnusiHue pasznuuHbIX (HAKTOPOB
Ha CKOpocCTh (POTOCHMHTE3a. 3HaUeHUE (POTOCUHTE3A.

XEMOCHHTE3. Paznoo6pasue OPraHU3MOB-XEMOCUHTETUKOB:
HUTpUPUIUpPYIOIINE OaKTepuu, Keyie300aKTepuu, cepoOaKTepuu, BOAOPOJHBIE
OakTepuu. 3HaYECHUE XEMOCHHTE3a.

AHa’poOHble opraHu3Mbl. Bunel Opokenus. IIpogykTel OpoxkeHUs U HUX
UCIIOJIb30BaHUE YENIOBEKOM. AHa’pOOHBIE MHUKPOOPTraHU3MbI KaK OOBEKTHI
OMOTEXHOJIOTHH U BO30YIuTENH O0JIe3HEH.

AspoOHbIE OpraHu3MBl. Dransl AHEPreTUYECKOTO oOmMeHa.
IToaroroBuTenbHBIN ATaIl. [ THKOIN3 — OECKUCIIOPOTHOE PACIICIICHUE TIIFOKO3HI.

buonornyeckoe OKUCIEHHE, WM KIETOYHOE AbIXaHue. Poib MUTOXOHIpHIL B
npoleccax ouosoruyeckoro okucienud. [uknuueckue peakiuu. OKUCIUTEIBLHOE
dochopunupoBanue. Iuepeus memopanno2o epaduenma npomonos. Cunmes



ATD: paboma npomonnou ATD-cunmaszwi. [lpenmymiecTBa a3poOHOTO MyTH
oOMeHa BelleCTB Mnepel aHa3pOOHBIM. DPPEKTUBHOCTh YHEPTETUYECKOTO OOMEHA.

JdeMoHCcTpanuu

[Toptperst: Jdx. Ilpuctin, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Ourenbrapar, 11. Mutuenn, I'. A. 3aBap3uH.

Tabnuibl u cxembl: «DOTOCUHTE3», « IHEPreTUUeCKul 0OMen», «bruocuHTe3
oenkay, «CtpoeHue GpepMeHTay, «XEMOCHUHTES).

O6opynoBaHue: CBETOBOM MUKPOCKOII, 000PYJ0BaHUE JJIs TPUTOTOBICHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.

JlaGoparopnass padora «M3ydyeHHe  KaTaIUTUUYECKOW  AKTHUBHOCTH
dbepMeHTOB (Ha IpUMEPE aMIIIa3bl UK KaTajasbl)».

Jlabopatopuasi padGora «/3ydyenne (epMEHTATHUBHOTO pAaCIIEIICHUS
MEePOKCH/Ia BOJIOPO/IA B PACTUTENBHBIX U dKUBOTHBIX KIIETKAX).

JlaGopaTopnasi padora «CpaBHeHue 1mponeccoB (orocuHTe3a U
XEMOCHHTE3a».

JlaGopaTopHasi padora «CpaBHEHHUE TPOLIECCOB OPOKEHUS U JbIXAHUS.

Tema 7. HacaencrBennasi nH(popMalua 1 peajin3anus eé B KJIeTKe

Peakuun mMatpuyHoro cuHtesa. lIpuHUIMI KOMIUIEMEHTAPHOCTH B PEAKLIUSIX
MaTpUYHOTO CUHTe3a. Peanuzanus HaciencTBeHHON nHpopManuu. ['eneTnyeckuii

KoJ, ero cBoucrBa. Tpanckpunuus — marpuunbld cuHte3 PHK. [Ipunumns

TPAHCKPUIIUU: KOMIJIEMEHTAPHOCTh, aHTUIIAPAJUIEIbHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunwvix PHK 6 syxapuomuuecxoui kiemke. Hexooupyrowue PHK.

Tpancnsauus u e€ stanbl. Yyactue TpancnopTHeix PHK B 6nocunrese Oenka.
VYcnoBust OuocunTeza Oenka. KomupoBanue amMuHOKHUCIOT. Pons pubocom B
OnocuHTe3€e OelKa.

Cogpemennvie npeocmasieHus o cmpoenuu 2eHos. OpraHuszaius reHoma y
IPOKApUOT U 3YKApUOT. Perynsiuus akTUBHOCTH T€HOB y MPOKapuoT. ['mmoresa
onepona (®. XKako0, XK. Mano). Monexkyrapuvle mexanuzmvl IKCHPECCUU 2eHO8 Y
aykapuom. Ponb xpomamuna 6 pez2yrayuu pabomul ceHos. Perynsuus 0OMEHHBIX
poiieccoB B KiieTke. KiieTouHbIil roMeocTas.

Bupycel — HekneTouHbIe (OPMBI KU3HU U OOJUTaTHBIE Mapa3uThl. CTpoeHHE
MPOCTHIX U CIIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaros. JKu3HeHHbIl YUK
JIHK-cooepocawux supycos, PHK-cooepacawux eupycos, o6axkmepuogazos.
Obpamnas mpauckpunyusi, pegepmasa, uHmezpasd.

BupychHbie 3a0oneBanus 4enoBeka, )KUBOTHBIX, pactenuit. CITMJI, COVID-
19, conmanbHple U MEAUITUHCKUE TTPOOIEMBI.

buoungopmamura: unmeepayua u amanuz donrvuwux maccusos («bigdatar)
CMpPYKmMypHuIX buonocudeckux oannwvix. Hanomexnonocuu 6 buonozuu u meouyune.
IIpoecpammupyemole pynkyuu 6enxos. Cnocodvl 0ocmasku i1eKapcma.



JdeMoHcTpanuu

[Toptpetsl: H. K. Konsuos, /I. . UBaHOBCKUIA.

Tabmuier u cxemsl: «buocuHTe3 O6enka», «I'eHeTHYecKkuii Koy, « Bupyco»,
«baktepuodarmy.

IIpakTnueckasi padbora «Co3naHrue MOJEIN BUPYCA».

Tema 8. ’KusHeHHBII HUKJ KJIETKH

Knerounslii 1uki, ero mnepuoisl W peryisinus. Mutepdaza u  mMutos.
OcobeHHOCTH TpOIeCCOB, MpoTekaroumx B uHTepdaze. [loaroroBka KIeTKH K
nenenuto.  [IpecunrteTtnyeckuii  (MOCTMUTOTHUYECKUN),  CHUHTETUYECKUH U
MOCTCUHTETUYECKUH (TIPEMHUTOTUICCKUN ) IEPHOIBI HHTEP(DA3BI.

Martpuunsbiii cunre3 [JHK — penmukanus. [lpunnuner perumkannun JIHK:
KOMIUJIEMEHTAPHOCThb,  MOJIYKOHCEPBATUBHBIM  CHUHTE3, AHTUIAPAIIIECIBHOCTD.
Mexann3Mm permukanuun JIHK. Xpomocomsl. Ctpoenne xpomocom. Tenomepsl u

TeaoMepaza. XPOMOCOMHBIM Ha0Op KIETKH — KapuoTun. JIUIUIOMIHBIA W
rarjIoNJHBIM  HA0OpBHl XpoMocoM. ['omonormuynbie Xpomocombl. IlonoBbie
XPOMOCOMBI.

[enenne xmerkn — wmuTo3. CTaguu MHTO3a W TPOUCXOASANINE B HUX

nporeccel. Tunbel MuTo3a. KaproknHe3 u UUTOKHHE3. buonornueckoe 3HauYeHHE
MUTO3a.

Perynsinus mMuToTHYeCcKOro nukia kietku. [Iporpammupyemasi KjieTodHas
rudeb — anomnTo3.

Knerounoe sapo, XpoMocoMmbl, (QyHKIMOHAJIbHAsi T€HOMHKA. MexaHuszmol
npoaughepayuu, ouppepenyuposxu, cmapenus u eubeau kiemox. «lugposas
KliemKka» — ouourn@opmamuyeckue mooenu GyHKYUOHUPOBAHUS KIeMKU.

JlemoHcTpanumn

Tabnuiel U cxembl: « KU3HEHHBIH UK KICTKW», «Muto3», « CTpoeHue
xpoMocomy, «Permukanusa JTHK.

OO6opynoBaHue: CBETOBOM MUKPOCKOII, MUKpoTpenaparsl: «KMUTO3 B KJIeTKaxX
KOpEeIIKa JIyKay.

JlaGoparopnass  padora  «l3ydyeHue  XpoMOCOM  Ha  TOTOBBIX
MUKpOIIpenaparax.

JlaGopaTopHasi padora «HabGmroneHrne MuTo3a B KJI€TKaX KOHYMKA KOPEIKa
JTyKa (Ha TOTOBBIX MUKpOIIpenaparax ).

Tema 9. CTpoenue u pyHKIIMM OPraHU3MOB

buonorunueckoe pazHoobOpasue OpraHU3MOB. OIHOKIIETOYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJICTOUHBIE OPTaHU3MBI.

OCoOEHHOCTH  CTPOEHUS M JKU3HEACATEIBHOCTH  OJIHOKJIETOYHBIX
OpraHu3MoB. bakTepuu, apxeu, OJIHOKJIETOYHbIE TpPUOBI, OJHOKJIETOUYHBIE
BOJIOPOCIIH, APYTrUe NpoTUCTHI. KoJIOHHaIbHbIE OPraHNU3MBl.



B3anMmocBs3p 4acTel MHOTIOKJIETOYHOIO OpraHun3Ma. TKaHW, OpraHbl M
cucteMsl opranoB. Opranu3M Kak e1uHoe 1enoe. ['omeocras.

Tkanu pacrenuil. Tumsl pacTUTENBHBIX TKaHEH: oOpa3oBaTenbHasl,
MOKPOBHAsI, MPOBOJIIAs, OCHOBHas, MexaHuueckas. OCOOEHHOCTH CTpPOCHMUS,
(GYHKIMI 1 pacTionokeHHs TKaHel B opraHax pacTeHUH.

TkaHu KMBOTHBIX M 4YEJIOBEKA. THIIBI KMBOTHBIX TKaHEW: AIUTEIWAJIbHAS,
COCIUHUTENbHAs, MbIlIeuHasi, HepBHasi. OCOOCHHOCTH CTpOEHUs, (QPYHKIMHA U
PaCIIOJIOKEHUS TKAaHEN B OpraHax KMBOTHBIX U YEJIOBEKA.

Opranbl. BereraTuBHbIE W TIe€HEpaTHUBHBIE OpraHbl pacTteHuid. OpraHbl H
CHUCTEMBI OPTaHOB UBOTHBIX U yeJoBeKa. OyHKIMK OPraHOB U CUCTEM OPTaHOB.

Omnopa tena opranusmoB. Kapkac pacrtenuii. CkeneTrsl OJHOKIETOYHBIX U
MHOT'OKJIETOYHBIX JKMBOTHBIX. HapykHbli M BHyTpeHHHU ckener. CTpoeHune u
THUIIBI COCAUHEHUS KOCTEH.

JIBrokeHne  opraHu3MoB.  JIBHJKEHME  OAHOKJIETOYHBIX  OPraHU3MOB:
aMEOOMIHOE, >KTYTUKOBOE, PECHHYHOE. J[BM)KEHHE MHOTOKJIETOYHBIX PACTEHUM:
TPONU3Mbl W HACTUHU. J[IBM)KEHHME MHOTOKIJIETOYHBIX J>KMBOTHBIX M YEJIOBEKA:
MbllevHas cuctema. Peduiekc. CkeneTHble MBILIIBI U UX padoTa.

[Intanne opranusmoB. llorymomienue BOABI, YIVIEKHCIOTO Traza |
MUHEPAJIBHBIX BEIIECTB pacTeHUsAMU. Iluranue XUBOTHBIX. BHyTpHIIOIOCTHOE M
BHYTPUKIIETOYHOE TNHUIIeBapeHue. [IuTaHne NMO3BOHOYHBIX >KUBOTHBIX. OTHEmnbI
MULLEBAPUTENBHOTO Tpakra. [IumeBapurensHble kenesbl. [InmeBapuTenbHas
CUCTEMa YEJIOBEKA.

Jpixanue opranu3moB. Jlpixanue pacrenuid. Jlpixanue uBOTHBIX. Juddy3us
ra3oB 4epes3 NOBEPXHOCTh KiIeTKU. KoxkHoe npixanue. /lpixarenbHas OBEPXHOCTD.
XKabepHoe u néroynoe npixanue. /[pixaHue Mo3BOHOYHBIX KUBOTHBIX U UEJIOBEKA.
OBOJIIOLIMOHHOE  YCIOKHEHUE CTPOEHUs JIETKUX ITO3BOHOYHBIX YKUBOTHBIX.
JlpixarenbHas CHCTEMA 4YENIOBEKAa. MeEXaHU3M BEHTWIIUMU JIETKUX y MTHL U
MileKonuTarommx. Perynsnus npixanus. JlprxareabHble 00bEMBI.

TpaHcnopT BEMIECTB y OPraHMW3MOB. [PAaHCHOPTHBIE CHCTEMBI PACTEHHM.
Tpancnopr BemecTB y JKMBOTHBIX. KpoBeHOCHas cucreMa MU €€ OpraHsbl.
KpoBeHOCHass cucTemMa MO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepaue,
KPOBEHOCHBIE COCYIbl W KpoBb. Kpyru KpoBooOpamieHus. BOJIOLHMOHHbBIE
YCIIOXKHEHUSI CTPOCHUS] KPOBEHOCHOM CHUCTEMBI MO3BOHOYHBIX KUBOTHBIX. PaboTa
ceplia v €€ peryJisius.

Brinenenue y opranusMoB. Beinenenue y pacreHuid. Beinenenue y
KUBOTHBIX. CokparurenbHble Bakyosu. Opransl BbigeneHus. @OunpTpanus,
CeKpelus U 00paTHOE BCACHIBAHME KAaK MEXaHHU3MbI paOOThl OPraHOB BBIJCICHHUS.
CBsi3p TOJIOCTH TENA C KPOBEHOCHOM M BBIIEIUTEIBHOM CUCTEMaMHU. Beienenue y



MO3BOHOYHBIX JKMBOTHBIX M yenoBeka. [louku. CtpoeHne M QPyHKIMOHUPOBaHUE
Hedpona. OOpa3oBaHUE MOYH Y YEJIOBEKA.

3ammTa y OpraHu3MoOB. 3alliTa y OJHOKIETOYHBIX OpraHu3moB. Cropsl
OakTepuil M LMCTHI NPOCTEHIIMX. 3allMTa y MHOTOKJIETOYHBIX PacTEHUM.
Kyrtukyna. CpencrBa macCUBHOM M XUMUYECKOM 3a1UThl. DUTOHIUABIL.

3amura y MHOTOKJIETOYHBIX >KMBOTHBIX. I[IOKpOBBI M HMX MPOHU3BOAHBIE.
3ammTa opranuzma ot OosiesHed. MIMMyHHas cuctema uenoBeka. KiieTouHbIN U
TYMOpPaJIbHBIA UMMYHHUTET. BpoXAEHHBIH W TpUHOOPETEHHBIN crenuduyeckuii
UMMYHUTET. Teopusi KiIOHaIbHO-cenekTuBHOrO nMmmynurera (I1. Dpmux, ©. M.
bepuer, C. Tonerasa). BocnanurenbHble OTBETHI OPraHU3MOB. PoJIb BpOKIEHHOTO
MMMYHUTETA B PA3BUTUH CUCTEMHBIX 3a00JI€BaHUN.

PazgpaxxumocTte W peryisuudss |y  OpraHusMoB. PazgpaxumMocts y
OJHOKJICTOYHBIX OpraHu3MoB. Takcuchel. Pasapakumocte W peryjsuus y
pacteHuil. PocToBble BemecTsa U X 3HaYCHUE.

HepBHas cucrema u pediaekropHas peryssiius y >KUBOTHbIX. HepBHas
cucTeMa M €€ OTIelbl. DBOJIOLMOHHOE YCIOKHEHUE CTPOCHUS HEPBHOW CHUCTEMBI
y KUBOTHbIX. OTAENBl TOJOBHOI'O MO3ra MO3BOHOYHBIX JKUBOTHBIX. Pediexkc u
pedekTopHas nyra. be3ycioBHble U yCIOBHBIE PEIEKCHI.

['ymopanbHas peryysinus M SHJAOKPUHHAs CUCTEMa YKUBOTHBIX M YEJIOBEKA.
JKenme3pl SHOOKPMHHOW CHUCTEMBI W WX TOPMOHBL. JleMCTBHE TOPMOHOB.
B3auMocCBsA3b HEpPBHOM U HHAOKPUHHOW cucTeM. [ umoranamo-runoduiapHas
cucrema.

JdemoHcTpanumn

[Toptper: W. I1. I1aBnos.

Tabmupsl 1 cxembl: «OAHOKIETOYHBIE BOAOPOCTH», «MHOIOKJIETOUHBIE
Bojopocin», «bakrepunm», «lIpocreimme», «Opranbl IBETKOBBIX PACTEHUN»,
«CucremMpl  OpraHoB NO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee CTpoeHHe
HacekoMbIx», «TkaHu pacteHuit», «KopHeBbie cuctembl», «CTpoeHUEe CTEONS,
«CtpoeHue JMCTOBOW NJIACTUHKN», «TKaHM XKUBOTHBIX», «CKENET YENOBEKA,
«IIumeBapurensHas cucrema», «KpoBeHocHass cucrema», «/lpixarenbHas
CUCTEMAY, «HepBHas CHUCTEMAY, «Koxay, «MplllIeYyHAsT ~ CHUCTEMay,
«BprgenurenbHas cucTeMa», «OHIOKpUHHAs cucremay», «CTpOeHHE MBIIIIBD,
«AMmynurer»,  «KumeunononmoctHeiey, «CxeMa  NHUTaHUA  PAaCTCHUI,
«KpOBEHOCHBIE CHUCTEMBI ITO3BOHOYHBIX JKHBOTHBIX», «CTpOo€eHHE THUAPHI»,
«Crtpoenue nnanapum», «BHyTpeHHee CTpoeHHe NOXKAEBOro uepBs», «HepBHas
cucteMa poio», «HepBHas cucrema nsarymkw», «HepBHas — cucrtema
npecMbikatomuxcs»,  «HepBHas  cucrema  nTuny, «HepBHas — cucrtema
miekonuTaromux», «HepBHas cucrema yenosekay, «Pediekcy.



ObopynoBaHue: CBETOBOM MHUKPOCKOI, MHUKPONpEnapaTbl OJHOKIECTOYHBIX
OpraHu3MOB, MHKpONpenapaTbl TKaHEW, PAKOBUHBI MOJUIFOCKOB, KOJUICKIUU
HACEKOMBIX, WTJIOKOXKHX, JKMBBIE IK3EMIUIPHl KOMHATHBIX PAcCTCHHH, repOapuu
pacTeHMIl pa3HbIX OTAEJIOB, BJIAXHBIC TMpenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKI[MU OECIO3BOHOYHBIX JKUBOTHBIX, CKEJET 4YeJIOBeKa,
o0opyI0BaHuE ISl IEMOHCTpAIIMU TOYBEHHOT'O W BO3AYIIIHOTO MTUTAaHUSI PACTCHUH,
pacierieHus Kpaxmaia v OeJIKOB TOoJ JecTBHEM (PEepMEHTOB, 000PYyI0OBaHUE IS
JEMOHCTPAILUU OMBITOB MO M3MEPEHHUIO KU3HEHHOM EMKOCTHU JIETKMX, MEXaHHU3Ma
JIXATEJIbHBIX ABUKEHUN, MOJIETU TOJIOBHOT'O MO3Ta PA3JIMYHbIX )KUBOTHBIX.

JlaboparopHasi pabora «/3yueHue TKaHel pacTEHUN.

JlaGopaTopHasi padora «/3ydyeHne TKaHEeH )KUBOTHBIX).

JlabopaTopHas padora «/3yueHne opraHoB IBETKOBOTO PACTEHUS.

Tema 10. PazmHokeHUEe M pa3BUTHE OPraHM3MOB

@opMbI pa3MHOKEHHSI OPraHU3MOB: O€cCroJjioe (BKJIIOYash BETE€TaTUBHOE) W
nojioBoe. Buael  Oecrnoioro  pa3MHOXKEHHS:  [MOYKOBAaHUE,  CHOPYJISIUS,
dbparMenTaiys, KJIOHUPOBAHUE.

[TonoBoe pa3mHoxkeHue. [lonoBble KieTkH, win rameTbl. Meio3. Craauu
Mmeio3a. [loBenenne xpomocom B mernose. Kpoccunrosep. buonornuecknit cMbICIT
M€03a M IOJIOBOrO Ipolecca. Melo3 W ero Mecro B JKM3HEHHOM IUKIIE
OpraHU3MOB.

[IpenzapoasimeBoe pazButue. ['amerorenes y xuUBOTHBIX. [10J10BBIE KEJE3bI.
OO6pazoBaHue U pa3BUTHE MOJOBBIX KJIeTOK. CriepmaroreHes u oorenes. CtpoeHue
MOJIOBBIX KJIETOK.

OmnjaoA0TBOpEHUE W AMOPHOHAIIBHOE pa3BUTHE JKUBOTHBIX. CHOCOOBI
OILUIOZOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NunuBuayanbHOE pa3BUTHE OPTraHU3MOB (OHTOTE€HE3). DMOPHOJIOTHS — HAayKa
0 Pa3BUTUU OPraHu3MoB. Mopghoecenes — ooHa u3 2nagHvlx npoodem IMOPUOTOCULL.
Konyenyuss mopgocenoe u moodenu mopghocenesa. Ctaguum >MOpHUOTEeHE3a
KUBOTHBIX (Ha mpumepe Jsrymku). Jpobmenuwe. Tumbl  apoOiieHwUs.
Jlemepmunuposannoe u HedepmuHuposanHoe Opobrenue. bracmyna, munvl
onacmyn. OCoOEHHOCTH JPOOJTCHHUS MIICKOMUTAIONIUX. 3apOJIbIIIeBbhIC JTUCTKU
(ractpyisauus). 3akiajKka OpraHoB U TKaHEH W3 3apOJIbIIIEBBIX JUCTKOB. B3anMHoe
BJIMSIHUE 4YacTed pa3BHUBAIOLIETOCS 3apojibllia (dMOpPUOHANIbHAS HWHIYKIIHS).
3aknmagka IUIaHA CTPOEHHUS KMBOTHOTO KakK  pe3yJbTaT HEePapXUUECKHUX
B3aMMOJICUCTBHI TeHOB. BimsHue Ha >MOpHOHANTBHOE PA3BUTHE PA3THYHBIX
(aKTOPOB OKPYKAIOIIEH Cpe/Ibl.

Poct u pa3Butue xuBOTHBIX. [locTamMOpuoHanbHblil nepuon. Ilpsmoe wu
HenpsiMmoe pa3BuTue. PasButue ¢ MeTtamMopdo3oM y OECrO3BOHOYHBIX U
[M0O3BOHOYHBIX KUBOTHBIX. bHOIOrHMYecKoe 3HAYEHUE MPSIMOr0 U HENPSIMOTO



pa3BUTHSA, UX PACOPOCTpPAHEHHE B Npupoje. Tumbl pocta KUBOTHBIX. DakTOphI
PEryJsiiuy POCTa JKUBOTHBIX U YesioBeka. CTaguu MocTIMOPUOHAIBHOTO Pa3BUTHSA
y ’KUBOTHBIX U 4esioBeKa. [lepuojpl oHTOreHe3a yenoBeka. CTapeHue U CMEpPTh Kak
OHMOJIOTHYECKHE MTPOLIECCHI.

PasMHOeHne u pazButhe pacteHui. ['ametodutr u crnopodut. Meito3 B
KU3HEHHOM 1MKJIe pacteHuil. OOpa3oBaHue cmop B IIpolecce Meio3a.
I'ametorene3 y pacrenuil. OIUTONOTBOPEHHE M Pa3BUTHE PACTUTEIBHBIX
OpraHu3MoB. /[BOHHOE OMIOAOTBOPEHHUE Y IBETKOBBIX pacTeHuil. OOpa3oBaHHE U
pa3BUTHE CEMEHH.

MexaHu3MBbl pETYJISLMU OHTOTEHE3a Y PACTCHUH U )KUBOTHBIX.

JemoHcTpauun

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

Tabmuubr u cxembl: «BereraTuBHOE pa3MHOXKEHUE», «TuIbl 0Oecroiaoro
pPasMHOXEHUD, «PasMHOXKEHHE XITaMUAOMOHAIb, «Pa3MHOKEHUE IBIJICHBDY,
«Pa3MHO)eHue Tuape», «Menos3», «Xpomocomel», «['amerorenes», «CtpoeHue
SUUEKIETKH U crepmaro3onaa, «OCHOBHBIE CTaJuM OHTOTeHe3ay, «lIpsmoe u
HEenpsiMoe pa3Buthe», «Pa3Butne maiickoro xxyka», «PazButue capanum,
«Pa3Butue Jrymkm», «/IBoliHOE OILUIONOTBOPEHHUE Y LBETKOBBIX PACTCHUN»,
«CtpoeHune ceMsiH OJIHOJIONBHBIX M JIBYAOJIbHBIX PACTCHUW», «KU3HEHHBIN LMK
MOpPCKOW  KamycThl», <OKU3HEHHBIM [UKI MXa», <OKH3HEHHBIM LUK
ManoOpOTHUKA», «KU3HEHHBIN UK COCHBI».

O6opynoBaHue: CBETOBOM MMKPOCKOII, MHKpOIpEnapaThl SHIEKIECTOK H
CIIEpMATO30UI0B, MOAENb «L{MKIT pa3BUTHS JATYILIKHY.

JlaGoparopHasi padora «/3yueHue CTpoeHHs MOJOBBIX KJIETOK HA TOTOBBIX
MHKpOIpenapaTax.

IIpakTnueckass padora «BbIsBICHHE MPU3HAKOB CXOJICTBA 3apOIBIIICH
MO3BOHOYHBIX )KUBOTHBIX).

JlabopaTtopnass paGora «CTpoeHue OpPraHoB pPa3MHOKEHHS BBICIIUX
pPacTEHUI.

Tema 11. T'eHeTuka — Hayka O HACJEICTBEHHOCTHM W HM3MEHYUBOCTH
OpPraHu3MoB

Wcropust cTaHOBJIEHUS M pPa3BUTHS TE€HETUKH Kak Hayku. PabGoter I
Mengens, I'. ne ®pusa, T. Moprana. Posib 0T€4eCTBEHHBIX YUYEHBIX B Pa3BUTUU
renetuku. Pa6oter H. K. Konbrioa, H. 1. BaBunosa, A. H. benosepckoro, I'. /1.
Kapnieuenko, 1O. A. ®ununuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHBIE TEHETUYECKHUE MOHSATHUS U CUMBOJIBL. | OMOJIOTUYHBIE XPOMOCOMBI,
aJUIeIbHBIC TEHbI, AJIbTEPHATUBHBIC MNPU3HAKH, JOMUHAHTHBIA U PELECCUBHBIN
MPU3HAK, TOMO3UTOTa, T€TEPO3UTOTA, YACTAsT TUHUS, THOPHUIBI, TEHOTHI, (PEHOTHII.



OCHOBHBIE ~ METOABI ~ TE€HETUKH: TUOPHUAOJIOTUYCCKUN,  IUTOJIOTHUECKHM,
MOJICKYJIIPHO-TCHE THUECKUM.

JdeMoHCcTpanuu

[Toptpersr: I'. Mennens, I'. ne @pus, T. Mopran, H. K. Komsnos, H. .
BaBunos, A. H. benozepckuii, I'. [I. Kapneuenko, 0. A. ®ununuenko, H. B.
Tumodees-PecoBckuii.

Tabmuiel 1 cxembl: « MeToIbl TeHETUKNY, « CXEMBbI CKPEIITUBAHU.

JlabopaTtopnassi pabora «/[po3odmna kKak OOBEKT TEHETUYECKHX

UCCIIEIOBAHUID.
Tema 12. 3akoHOMEepPHOCTH HAC/IEACTBEHHOCTH
Monorubpunnoe ckpemmBanue. llepBbiii 3akoH MeHaenss — 3aKoH

eAMHO00pa3usi rubpuI0B nepBoro nokosieHus. IlpaBuno nomuHupoBanus. Bropoii
3aKOH MeHensd — 3aKOH pacIUEIUICHHs INPU3HAKOB. lluTosormyeckue OCHOBBI
MOHOTHMOPH/IHOTO CKpellMBaHus. [ uroTe3a YuCcTOThl TaMerT.

AHanmsupyomee ckpemupanue. [[poMeKyTOUHbIN XapakTep HACIEI0BAHUS.
Pacmienienne npru3HakoB py HENMOJIHOM JOMUHUPOBAHUH.

JurubpuaHoe ckpeuBanue. TpeTtuil 3aKkoH MeHenst — 3aK0H He3aBUCUMOTO
HacleqOBaHUs  Ipu3HaKoB.  lluromornyeckue  OCHOBBI AUTUOPUTHOTO
CKpEILUBAHU.

CueruieHHOe HacienoBaHue npusHakoB. PaGoTel T. Moprana. CuemnseHHoe
HACJIENOBAHWE T'€HOB, HApYyLIEHWE CUEIUICHHUS MEXAY Te€HaMH. XPOMOCOMHAas
TEOPUS HACIEACTBEHHOCTH.

['eneTuka nmona. XpoMOCOMHBIN MEXaHU3M ONPENEIICHHS MM0Ja. AyTOCOMBI U

II0JIOBBIE XPOMOCOMBI. | OMOraMeTHbIN U reTeporaMeTHbIN 110J1. I eneTnyeckas
CTPYKTYpa IOJIOBBIX XpoMOcoM. HacienoBanue mpu3HakoB, CLEIUIEHHBIX C ITOJIOM.

['eHoTun kak nenoctHas cucrteMa. lIneloTponrs — MHOKECTBEHHOE JICCTBUE
reHa. MHOXECTBEHHBIM ajulenn3M. B3auMoAeNCTBHE HEAUIENbHBIX T'EHOB.
KommnementapHocts. Onucrtas. [lonumepus.

['eHeTYEeCKUIT KOHTPOJIb DPa3BUTHUS PACTEHUM, >XKUBOTHBIX U YEJIOBEKa, a
TaK)Ke (PUMOJOTMYECKUX MPOLECCOB, MOBEACHUS W KOTHUTUBHBIX (DYHKIUH.
['eHeTnyeckue MeXaHU3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJICUCTBUS «XO35IMH
— Mapa3uT» U «XO35MH — MHUKpOOMOM». ['eHeThyeckue acreKkThl KOHTPOJs U
MU3MEHEHHS HACJIEICTBEHHON HH(POPMAILIMK B TOKOJICHUSIX KJIETOK M OPTaHU3MOB.

JdemMoHcTpanuu

IToprpersr: I'. Mennens, T. Mopras.

Tabnuubl u cxeMbl: «IlepBbiit 1 BTOpOil 3akoHbI Mennens», « Tpetuil 3akoH
Mennens», «Ananusupyrollee ckpemuBanue», «HemomHoe nomuHMpOBaHUEY,
«CremnieHHOe HacjieloBaHUE MPHU3HAKOB y Apo3oduibl», «l['eHetnka monay,



«Kapuotun denoBeka», «Kapuotun napozoduib», «KapuoTun OTHIBD,
«MHOXeCTBEHHBIN aJUIeNIN3M», «B3aumMoielicTBHE TCHOBY.

O6GopynoBaHue: MojJeIb JJIs JCMOHCTpAaIlldd 3aKOHOB €IWHO00pa3us
TUOPUIOB TIEPBOrO TOKOJEHUS U PACIICIUICHUS TMPU3HAKOB, MOJEIL IS
JEMOHCTpallUM 3aKOHa HE3aBUCHUMOTO HACIEIOBaHUs MPU3HAKOB, MOJEIb IS
JEMOHCTpAllUM CUEIJICHHOTO HACJIEIOBaHUS MPU3HAKOB, CBETOBOM MHUKPOCKOII,
MUKpompenapar: «Jpozodumnay.

IlpakTnueckass paGora «l3yuenue pe3yJbTaTOB MOHOTHOPHUIHOTO
CKpCILUBAHUA Y JPO30(DHUIIBI.

IIpakTnyeckas  padora  «/3ydyeHue  pe3yabTaroB  JUTHOPUIHOTO
CKpCILUBAHUA Y JPO30(DHUIIBI.

Tema 13. 3akoHOMEPHOCTH H3MEHYUBOCTH

B3aumopeiictBue reHoTuna W cpeipl npu  (popmupoBaHuu (GEHOTHUIIA.
N3meHnunBOCTh Tipru3HakoB. KauecTBEHHBIE M KOJIMYECTBEHHBIE MPU3HAKA. Bubl
W3MEHUMBOCTH: HEHACJICACTBECHHAS M HACJICJCTBEHHA.

MopaudukaiuoHHass HW3MEHYUBOCTh. Ponbk cpeasl B (popMHpOBaHUHU
Moau(pUKAIIMOHHONW M3MeHYuBOCTH. Hopma peaknum mnpu3Haka. BapuarmoHHBII
pan u BapuanuoHHas kKpuas (B. HMoranncen). CpolicTBa Moau(pHKaMmOHHON
W3MEHUYHMBOCTH.

I'enoTunuueckas n3MEHUYNBOCThL. CBOMCTBA I'€HOTHUITHUECKON N3MEHUMBOCTH.
Busl reHOTHIIMYECKONM N3MEHYMBOCTH: KOMOMHATUBHAS, MyTallMOHHAS.

KomOnHaTuBHAs W3MEHYHMBOCTH. Mei03 W I0JOBOM TIpoIeCC — OCHOBA
KOMOWHATUBHON M3MEHUYUBOCTH. POJIb KOMOMHATUBHON U3MEHYHUBOCTH B CO3IaHUHU
TEHEeTHYECKOT0 pa3Ho00pa3us B Mpejiesiax OJTHOTO BU/IA.

MyTanroHHass W3MEHYHMBOCTh. BHIbl MyTaluii: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CrHOHTaHHBIE W  MHAYIUPOBAHHBIE MyTalluu. SIIepHBIE U
UTOIUIa3MaTHYeckue myTtanuuu. CoMaTU4eCKUEe U TOJIOBbIe MyTaluu. [IpuunHb
BO3HMKHOBEHUS MyTaluid. MyTareHbel W WX BJIMSHME HA OpPTraHU3MBIL.
3aKOHOMEPHOCTH MYTAIlMOHHOTO IIpolecca. 3aKOH TOMOJIOTMYECKUX PSII0B B
HacnencTBeHHOM u3MeHunBocTy (H.M. BaBunoB). BHesnepHass U3MEHUHMBOCTH U
HaCJEJICTBEHHOCTb.

Dnueenemuxa U INUSLEHOMUKA, POAb INULEHEMUYeCKUX @GaKkmopos &
HACe008aHUU U UBMEHUUBOCMU (DEHOMUNUYECKUX NPUSHAKOB V OP2AHUZMOS.

JdemMoHcTpanumn

[Toptpetsr: I'. ne @pus, B. Moranucen, H. 1. BaBunos.

Tabmuel u  cxembl: «Buagsl u3MmeHuuBOoCcTH», «MoaudukamoHHas
U3MCHYHUBOCTHY, «KomOnHaTHBHAs U3MCHYHUBOCTHY, «Meiio3y,
«OmnogoTBopeHuey, «I eHeTnyeckne 3a00JIeBaHNS YEIOBEKay, « BUmabl MyTamii.



O6opynoBanue: XUBbIE W TepOapHBIC SK3EMIUIAPhI KOMHATHBIX PACTCHH,
pucyHkH (poTtorpadun) )KUBOTHBIX C pa3IUYHBIMU BUJIAMH U3MEHUUBOCTH.

JlabGopaTopHuasi padora «HccnenoBanue 3aKOHOMEPHOCTEU
MOAU(UKAIMOHHOW HW3MEHYMBOCTH. [locTpoeHne BapuallMOHHOTO psfga U
BAPUALIMOHHOW KPUBOW».

IIpakTuyeckass padora «Myrtammu y 1apo30oduiasl  (HA TOTOBBIX
MUKpOIIpenaparax)».

Tema 14. I'eHeTHKA Yel0BEeKA

Kapuorun wenoBeka. MexayHapoJHass mporpaMma HUCCIEIOBaHUsS T€HOMa
yenoBeKka. MeToabl  M3y4YEHUs] TEHETUKHM  4YEJIOBEKa:  IEeHEaJOTMYECKHiA,
OJIM3HEIOBBIN, IIUTOT€HETUYECKUH, MOMYJIALIMOHHO-CTATUCTUYECKUM,
MOJIEKYJIIPHO-TEHETUUECKUM. CoBpemeHHOE ONpPENIECIICHHE r€HOTHUIA!
IIOJIJHOTEHOMHOE CEKBCHUPOBAHUE, T'€HOTUIIMPOBAHUE, B TOM YHCJIE C ITOMOIIBIO
[T11P-ananu3a. HacneacTBeHHble 3a001eBaHus YeloBeKa. [ 'eHHBIC B XpOMOCOMHBIE
OoJie3HM 4YeJoBeKa. boJje3HM ¢ HACIeICTBEHHOM MpeapaciooKeHHOCTBIO.
3HaYCHHE MEAUIUHCKOW T€HETHKH B MPEAOTBPAIICHUN U JICUCHUU T'€HETUYECKUX
3a00JieBaHUN 4YesoBeka. MeauKo-TeHETUYECKOe KOHCYJbTHUpoBaHUE. CTBOJIOBBIC
KJIeTKHU. [[OHSATHE «TeHETMYECKOTO Ipy3a». ITUUECKHUE aCIEKThl UCCICIOBAaHUN B
00J1acTH peJaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJICTOK.

['eneTnyeckue (HakTOphl TIOBBIICHHOW YYBCTBHUTEIBHOCTH 4YeJOBEKa K
(bU3UIECKOMY U XMMHUYECKOMY 3arps3HCHHIO OKpYKarome cpenbl. ['eHeTnueckas
MIPEIPACIIONIOKEHHOCTh YEJIOBEKA K MTATOJIOTHSIM.

JlemoHcTpanumn

Tabnuiel u cxeMbl: «Kapuotun yenoBeka», «MeToabl U3yUEHUs] T€HETHKU
yeaoBeKkay, «I'eHeTndeckue 3a00JIeBaHHS YETOBEKaAY.

IpakTnueckas padora «CocTaBieHUE U aHAIU3 POJOCIOBHOW.

Tema 15. Cestekiiusi OpraHu3MoB

JloMecTukanust M CeneKuus. 3apOoKICHUE CEICKIMU W JOMECTUKAILIUU.
Yuenue H. WM. BaBunoBa o IleHTpax MNpPOUCXOXICHHS W MHOT000pa3us
KYJbTYPHBIX pacTeHHil. Polib celeKuuu B CO3JaHUM COPTOB PACTEHHM U TOPOJ
KUBOTHBIX. CopT, mnopoja, IITaMM. 3aKOH TOMOJIOTHYECKHUX PSAJIOB B
HaciaencTBeHHOM wu3MmeHuuBoctd H. WM. BaBunoBa, ero 3HadeHue ISl
CEJICKIIMOHHOM paboTHI.

Metoasl cenekimoHHON paboThl. MCKycCTBEHHBIM OTOOp: MAacCOBBIM H
VHJIUBU1Y AJIbHBIM. DTanel KOMOWHAIIMOHHON CCJICKIIUU. HUcnsiTanue
MPOU3BOJUTENICH MO MOTOMCTBY. OTOOp MO TEHOTUIY C TIOMOIIBIO OLEHKH
(deHoTHNa MOTOMCTBA U OTOOP IO TeHOTUIY ¢ nmomoinbio ananuza JJHK.

HckyccTBEeHHBIH ~ MyTareHe3 Kak  METOJ]  CEJIEKIIMOHHOW  paboThlI.
PaamanuiMOHHBIN 1 XUMUYECKUN MyTareHe3 Kak UICTOYHUK MYTallMi y KyJbTYPHBIX



¢opm opranusmoB. Hcrmonb30BaHHE TEHOMHOTO PpEIAaKTUPOBAHUS W METOJOB
pexoMOuHaHTHBIX JTHK 114 mosmydeHuss iCXOQHOro MaTepurana s CEIeKIHUU.

[Tonyuenue MOJIUIUIOUIOB. BryTpuBunoBas rUOpUIN3ALINSL.
bi3KopoACTBEHHOE — CKpelMBaHue, wWid  WHOpuauHr.  HepoacTBeHHoe
CKpeluiuBanue, win aytopuauur. ['erepo3uc u ero mnpuduHbl. Mcnonb3oBaHue
rerepo3uca B cenekuuu. OtnanéHHas rubpuamzanus. [Ipeogonenue Oecruiogus
MEXBUOBBIX THOPUIOB. JOCTHKEHUS CENEKIIMA PACTEHUN U )KUBOTHBIX. «3enéHas
DeBONOYUAY.

CoxpaHeHre U W3yYEHHE TEHETUYECKHX PECYPCOB KYJIbTYPHBIX PACTCHUH U
UX JUKUX PpOAMYEH  JUIsi  CO3JIlaHus  HOBBIX COPTOB M THOpPUIOB
CEJIbCKOXO3SIUCTBEHHBIX  KYIbTYp. HM3yuenue, coxpanenue u  ynpaeieHue
2EHeMUYeCKUMU Pecypcamu CelbCKOXO3AUCBEHHBIX U NPOMBICIOBbIX HCUBOMHBIX
8 Yensax YAVUUeHUsl CYuecmeyiomux U co30anusi HO8blx NOPoo, TUHUL U KPOCCO8, 8
MOM HYuclie ¢ NPUMEHEHUeM COBPEMEHHbIX Memo008 HAVYHbIX UCCIe008aHUL,
nepeoosvix uoell U NepcneKmu8HbIX MexHON0SU.

JemoHcTpauun

[Toptpetsr: H. . BaBunos, U. B. Muuypums, I'. /. Kapneuenxo, I1. I1.
JIyxbstHeHko, b. JI. Acraypos, H. bopnoyr, /I. K. benses.

Tabnuupl 1 cxeMbl: «LIeHTpbI IPOUCXOXKAEHUS U MHOT000pa3usl KyJIbTYPHBIX
pacTeHui», «3aKOH TOMOJIOTHYECKUX PSIIOB B HACIEACTBEHHOW M3MEHUYMBOCTH,
«Mertonp! cenexkum», «OTnanéHHas rudpuanzanusy, « MyrareHesy.

JlabopaTopHasi pabora «/3ydeHre cOpTOB KyJbTYPHBIX PACTEHUN U TTOPOJT
JOMAITHUX )KUBOTHBIX).

JlabopaTopHas padora «/3yueHre METO0B CENEKIUN PACTCHUI.

IIpakTnueckasi padora «IIpuBuBKa pacTeHUI.

Ikckypeusi «OCHOBHBIE METOJBI M JIOCTHDKEHUSI CEJICKIIMM PACTEHUU U
KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIIHIO, MIJIEMEHHYIO bepmy,
COPTOUCIIBITATEIbHBIA y4aCTOK, B TEIUIMYHOE XO3SAHCTBO, B JIaODOpaTOPHIO
arpOyHMBEPCUTETA WM HAYYHOTO LEHTPA)».

Tema 16. BuorexHos0rus ¥ cCHHTeTHYeCKasi OMOJIOT U

OOBEKThI, UCHOJIb3yeMble B OHMOTEXHOJOTMH, — KIETOYHbIE M TKAHEBBIC
KYJIbTYDBI, MUKPOOPTaHU3MBI, 170'¢ XapaKTEepUCTHKA. TpaguuuoHHas
OMOTEXHOJIOTHS:  XJieOONeYeHre, TMOJyYeHHE KHCIOMOJIOYHBIX IPOJIYKTOB,
BUHOAenue. MukpoOuosornueckuii cuHTe3. OOBEKTHI MUKPOOHOJOTUYECKUX
texHosnoruit. [IponsBoacTBo 6ennka, aMUHOKUCIIOT U BUTAMUHOB.

Co3nlaHre TEeXHOJOTMi M MHCTPYMEHTOB LIEJICHANPABICHHOIO U3MEHEHUS U
KOHCTPYHUPOBAHUSI TEHOMOB C LI€JIbIO MOJTYYEHUsI OPraHU3MOB U UX KOMIIOHEHTOB,
coJiep KalluX HE BCTpeUaroluecs B MpUpoie OMOCUHTETUYECKUE My TH.



Kinerounasa unxeHepus. Meroasl KyiabTypbl KJIETOK M TKaHEHW PACTEHUN H
KUBOTHBIX. KpuobGanku. Comaruueckass ruOpuauzaluss HW  COMATUYECKUN
sMOpuorene3. Mcnonap3oBaHuE TalyIOWIOB B CEIEKUUU pacTeHuil. [lonyuenue
MOHOKIOHANbHBIX anmumel. Hcnonb3oeanue MOHOKIOHAIbHBIX U NOAUKAOHATbHBIX
anmumen 6 meouyune. VICKyCCTBEHHOE OIUIOJIOTBOpPEHHE. PeKOHCTpyKIus
AMIEKIIETOK U KIOHHUPOBAHUE >KMBOTHBIX. METOJ TpaHCIUIAHTAIIUU SIAEP KIIETOK.
Texnonocuu  0300poenenus, KYJIbMUBUPOBAHUSL u MUKPOKAOHANbHO20
DA3MHOJNCEHUSL CEIbCKOXO3AUCMBEHHBIX K)IbMYP.

XpoMocOMHass W TE€HHas WHXeHepus. VICKyCCTBEHHBIM CHHTE3 I€Ha U
koHcTpyupoBanue pekomOouHanTHbeIX [AHK. Cozoanue mpanceennvix opeanuzmos.
JIOCTHKEHUss W IEPCIEKTUBBI  XPOMOCOMHOM W TIE€HHOW  HMH)XXCHEPHHU.
DKOJIOTUUECKHUE U 3TUYECKUE MTPOOIEMbI T€HHON UHXKEHEPUU.

Meguuunckue onorexHosoruu. Ilocrrenomnas uudposas meaununa. [11{P-
JUArHocTuka. MeTaOOJOMHBIA aHalu3, TEHOLUEHTPUYECKUI aHajau3 MpoTeoMa
YeJIOBeKa JUIsl OLEHKH COCTOSIHUS €ro 340poBbs. VICIOIB30BaHHME CTBOJIOBBIX
kieTtok. TapretHas Tepanusi paka. 3D-OuoumxkeHepuss s pa3pabOTKU
(yHITaMEHTAJIbHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTUH, CO3JaHUSl KOMILJIEKCHBIX
TKaHEH COYETAaHMEM TEXHOJIOTUH TpEXMEpPHOro OWONMpUHTHHTA M ckaddosiauHra
JUTSL pEeLIeHUs 3a/1a4 NePCOHATN3UPOBAHHON MEIUIIMHBI.

Co3naHue BEKTOPHBIX BAaKIMH C IEJbI0 OOecnedyeHruss KOMOMHMPOBAHHOM
3amuThl OT Bo30ymuteneit OPBU, ycraHoBieHHWe MOJEKYJISPHBIX MEXaHU3MOB
¢ynkunonupoBanusi PHK-congeprkamuyx BUPYCOB, BBI3BIBAIOIIMX 0CO00 OMAacHbIE
3a00s1€BaHuUs YEJIOBEKA U )KMBOTHBIX.

JlemoHcTpanumn

Tabmunp! u cxemsl: «Vcnonb3oBaHe MUKPOOPTaHU3MOB B IIPOMBIIIIIEHHOM
pou3BOJACTBEY, «KneTouHnas nnxkeHepus», «I eHHas NHKEHEPUS.

JlaGopaTopHasi pabora «3ydyeHue 00bEKTOB OMOTEXHOJIOTHI.

IpakTnueckasi padora «IloaydeHre MOJTOYHOKUCIBIX TPOTYKTOBY.

JKcekypeusi «buotexHonoruss — BakHeHIIas MPOU3BOAUTEIbHAA CHJa
COBPEMEHHOCTH (Ha OMOTEXHOJIOIMYECKOE MPOU3BOJICTBO)H.

11 KUIIACC

Tema 1. 3apoxaeHue W pa3BuTHE IBOJIONMUOHHBLIX TMPeACTABIEHHH B
Onosorum

OBomormonHass teopusi Y. JlapBuHa. IIpennochliku BO3HUKHOBEHUS
napBuHHM3Ma. JKU3Hb U Hay4yHas nedarenbHocTh Y. JlapBuHa.

JIBrKy1me cuiibl 3BoJitoliK BUAOB 1o Y. JlapBuHy (BbICOKAast MHHTEHCUBHOCTD
pPa3MHOXKEHHSI ~OpPraHM3MOB, HACJIEJCTBEHHas W3MEHUYMBOCTb, OOprOa 3a
CYILECTBOBAHHE, ECTECTBEHHBIN M HCKYCCTBEHHBIH 0TOOD).



Odopmiienne cuaTeTHUecKoi Teopuu HBomonuu (CTD). HeitpansHas
Teopust dBoiouud. CoBpeMeHHas dBOJIOUMOHHAs  Ouojorus. 3HAYCHHE
ABOJIFOLIMOHHON T€OpHUH B (POPMHUPOBAHNN ECTECTBEHHO-HAYYHON KapTHHBI MUPA.

JdeMoHCcTpanuu

[Toptpetsl: Apuctorens, K. Jlunneit, K. b. Jlamapk, 3. XK. Cenr-Unep, K.
Krosbe, Y. Hapsun, C. C. YerBepukos, U. U. [lImaneraysen, x. Xonaeis, /. K.
benses.

Tabmuupr u cxembl: «Cucrema >xuBod mnpuponsl (mo K. Jlunnuero)y,
«JlectHuma xuBbIX cymecTB (mo Jlamapky)», «Mexanusm QpopmMupoBaHUs
OpUCIOCOOJIeHN y pacTeHudM u KUBOTHBIX (mo Jlamapky)», «Kapra-cxema
MapuipyTa mytemectsus Y. Jlapsunay», «Haxonku Y. dapBunay, «Dopmbl 00pbObI
3a cymectBoBaHue», «llopoael romy6eit», «MHorooOpasue KyJabTypHbIX (OpM
KarycTbl», «[lopoabl TomMalHuX KUBOTHBIX», «Cxema 00pa30BaHUS HOBBIX BHJIOB
(mo Y. HdapBuny)», «CxemMa COOTHOIIECHUS ABMXKYIIUX CUJ 3BOJIIOLIUNY,
«OCHOBHBIE NIOJIOKEHHSI CHHTETUYECKON TEOPUU IBOJIIOLIAN.

Tema 2. MUKPO3BOJIIOLHS U €€ Pe3yabTAThl

[TonysAnus Kak 3neMeHTapHasl equHUna BooIuU. COBpEMEHHBIE METO/BI
OLICHKM TE€HETHYECKOro pa3HooOpa3usi U CTPYKTyphl mnonyJsiuuid. M3menenue
reHo(oH/la MOMyJISIMM KaK 3JIEMEHTapHOE 3BOJIOLUOHHOE SIBICHHE. 3aKOH
reHeTnueckoro paBHoBecus k. Xapau, B. BaitHOepra.

OnemeHTapHble (DAKTOPbl (ABWXKYIIKME CHIIBI) 3BOJIOLNUHU. MyTallMOHHBINA
npouecc. KomOuHaTtuBHas u3MeHYUBOCTh. [lpeld reHOB — ciyyaiiHbie
HEHAIIPaBJICHHbIE HW3MEHEHWs 4YacTOT ajieJed B momyjsuusx. Oddekr
OocHOBaTensd. Jdgpgexkm oOymouinounozo coprviuwika. CHudCeHue 2eHemuyecKo2o
pasnooopazusi: npudunsl u cieocmeus. llposenenue s¢hgpexma Opetigpa 2enos 8
oonvuwux u  manelx  nonyaayusx.  Mwurpauuu.  M3omAuMs  mOMyJsSUU:
reorpaguyeckas (IpoCTpaHCTBEHHAs ), OMOJ0ornyecKast (pEnpoayKTUBHAS).

EcrtecTBeHHbII 0TOOp — HampaBisomuid (aktop sBomonuu. DPopMbl
€CTECTBEHHOTO  OTOOpa:  JABWXKYIIUH, CTAaOWIM3UPYIOMIUN,  pa3pbIBAIONINI
(mm3pyntuBHbBIN). [lonoBol oTOOp. BO3HUMKHOBEHHE W HIBONIONHUSA COIMAIBLHOTO
NOBEACHUS )KUBOTHBIX.

[IpucnocoONeHHOCTh  OPraHM3MOB  Kak  pe3yslbTaT  MHUKPOIBOJIOIUU.
Bo3nukHOBeHHe — mpucnocoOieHuit y  opraHu3mMoB.  Apomopdo3bl U
uanoagantauuu. [IpuMepsl mpucrnocoOneHui y opraHu3MoB: MOPQOJIOTHYECKHE,
¢usnonornyeckue,  OuoXuMuyeckue,  mnoBeAeHueckue.  OTHOCUTENBHOCTD
IPUCIIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero xpurepun u CTpyKTypa. BumooOpazoBaHue Kak pe3yJbTaT
MUKpO3BOIOIMHU. M3omsmus — kimrodeBoid (aktop BumooOpazoBanus. Ilytu u
crocoObl BUJI000pa30BaHMs: ajuionarpuyeckoe (reorpaduieckoe),



CHMIATPUYECKOE (9KOJIOTUYECKOE), «MTHOBEHHOE» (monuIIOnIU3anus,
rudpuauzanus). JIMTensHOCTh YBOJIIOIIMOHHBIX MPOIIECCOB.

MexaHu3Mbl OpMUPOBaHUS OUOTOTHYECKOTO PA3HOOOpa3usl.

Ponb  2BOMIOIIMOHHONW OMOJIOTMM B pa3padOTKE HAy4YHBIX  METOJIOB
COXpaHEeHUsI OMopazHo00pa3uss. MUKPOIBOIIONHUS M KOSBOIIOLMS MApPa3UTOB U UX
X03s51eB. MexaHu3mbl (OPMHUPOBAHUS YCTOMYMBOCTH K aHTUOMOTHUKAM U CIIOCOOBI
OOpBOBI C HEl.

JdeMoHcTpanuu

[Toptpetsi: C. C. YerBepukos, 3. Maiip.

Tabmuubl u cxembl: «MyTallMiOHHass HW3MEHUYMBOCTHY, «llomynsimonHas
CTpyKTypa Buaa», «Cxema nposiBiieHus 3aKoHa Xapau—BaitnOepra», «/IBmwxkyniue
CUJIBI DBOJIIOLMIY, «DKOJOTHYECKas U3OJSAIUS MOMYJISIUNA CeBaHCKON (openy,
«leorpaduueckast HW30MISALMA  JIMCTBEHHUIIBI CHOMPCKOM UM JIMCTBEHHUIIBI
naypckoi», «llonmyairoHHbIE BOJHBI YUCIEHHOCTH XUIIHUKOB U )KEPTB», «Cxema
JEUCTBUSA €CTECTBEHHOTO 0TOOpa», «PopMbl OOpHOBI 33 CYHIECTBOBAHUEY,
«nnycTpranbHblii MenaHu3M», «KuBble uckomaemelie», «[IoKpOBUTEIBCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexaaromnias OKpacka YKUBOTHBIX),
«Duznonoruueckue amantanum», «lIpucrnocoOseHHOCT, OpraHu3MoB U €€
OTHOCHUTENBHOCTBY», «Kpurepun Buga», «Bunel-aBoitHukm», «CTpyKTypa BHIA B
npupoae», «Crmocobsl BumooOpazoBanus», «l'eorpaduueckoe BuA000pa3zoBaHUE
TPEX BHUJIOB JaHABILIEH», « DKOJIOTHUYECKOE BUAOOOPA30BAaHUE BUIOB CHHUIL,
«ITonumnouel pactenuit», «KamycTHo-peneunblii THOpUI.

O6opynoBanue: repbapun pacTeHU, KOJJICKIIMA HACEKOMBIX, Yydesa NTHUI] U
3BEpel C TpUMEpaMH Pa3MYHBIX MPUCIIOCOOJICHUN, Yydela TTUI[ U 3Bepei
pa3HBIX BHJIOB, TepObapuu pacTeHW ONM3KUX BUIOB, OOPa30BaBIIMXCS
Pa3JIMYHBIMU CTIOCOOAMHU.

Jlabopatopnasi padota «BpbigBieHHE HU3MEHYMBOCTH y 0CO0€l OJIHOTO
BUJIA».

Jlabopatopnass  padora  «lIpucmocobiieHuss  OpraHm3MOB W HX
OTHOCHTEJIbHAS 1[EJIECO00Pa3HOCTh.

JlaGopaTtopnasi pabora «CpaBHEHME BHAOB 10 MOP(POIOTHUECKOMY
KPUTEPUIO».

Tema 3. Makpo3BoJilous U €€ pe3yJabTaThl

MeTtonbl  M3ydeHHsT Makpol3BOMOUMHU. [laleOHTONIOrMYECKHME  METO[BI
u3yueHusi oHBomronuu. llepexomgnsie (GopMbl U PUIOTCHETHYECKUE  PSIIbI
OpraHU3MOB.

buoreorpaguyeckue mertonpl u3ydeHus sBosonuu. CpaBHeHue GIIOpHl U
(dayHbl MaTepuKOB M OCTpOBOB. buoreorpaduueckue obmsactu 3emin. Bumpl-
SHJIEMUKU U PEIUKTHI.



OMOpHONOrHYecKre U CPaBHUTEIBHO-MOP(POIOTUIECKUE METOJbI H3yYeHUs
ABOJIONMHU. ['E€HETHUYEeCKME MEXaHW3Mbl SBOJIIOIMM OHTOTE€HE3a M MOSBICHUS
DBOJIOLIMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE W  AQHAJOTWYHBIE  OPTaHBL
PynumenTtapHble  opranbl W araBU3Mbl.  MOJIEKYJIIPHO-TEHETUYECKHE,
OMOXMMHUYECKHUE M  MaTEMaTUYeCKUE€  METOJbl  M3yYEHUS  DSBOJIOIUU.
['omonoruunsie reHbl. COBpEMEHHbIE METOJbl MOCTPOEHUS (DUIOTEHETUYECKUX
NEPEBHEB.

XPpOMOCOMHBIE MyTallM{ U 3BOJIFOLIUS TEHOMOB.

OO0mue 3aKOHOMEPHOCTH (TIpaBWIIA) ABONIONUU. [Ipunyun cmenvt yHKyuil.
HeobOpatumocTs 3BoonMM. ANantuBHAs paauaius. HepaBHOMEpHOCTh TEMIIOB
ABOJIIOLIUH.

JdeMoHcTpanuu

[Toptpetsr: K. M. bap, A. O. KoBanesckuit, ®. Mrosuiep, 3. ['ekkensb.

Tabmuubl u cxembl: «OUIOTEHETUUECKUN PSIT JIOWAAN», «APXEONTEPUKCY,
«3Bepo3yOble  smepb»,  «Creronedanb»,  «Punnodute»,  «CemeHHbIE
NanopoTHUKWY», «buoreorpadguueckue 30HbI 3eMian», «/peiid KOHTUHEHTOBY,
«Penuktey, «HavampHble cTaauu SMOPHOHAJIBHOTO  PA3BUTUS MO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMUHBIE W aHAJOTUYHBIE OpraHe», «PyIuMeHTh,
«ATaBU3MBI»Y, «XPOMOCOMHBIE HA0Opbhl YEJIOBEKa W IIMMMaH3e», «lJaBHbBIE
HaIlpaBJICHUS IBOIIOLUNY, «O0I1IHe 3aKOHOMEPHOCTH IBOJIIOLIUNY.

ObopynoBaHue: KOJJICKUUH, TepOapuu, MYJSDKA HMCKOMAEeMbIX OCTaTKOB
OpraHu3MOB, MYJISIKA TOMOJIOTUYHBIX, aHAJIOTUYHBIX, PYJUMEHTAPHBIX OPTraHOB U
aTaBU3MOB, KOJIJIEKIINH HACEKOMBIX.

Tema 4. Ilpoucxosxkaenne U pa3BUTHE KU3HU HA 3emJie

Hayunble THUMNOTE3bl NPOUCXOXKIEHUSA KU3HM Ha 3emise. AOuoreHes Hu
naHcnepmus. [JJoHayyHble NPENCTaBICHUS O 3apOKJIECHUN JKM3HU (KpEAaLMOHU3M).
I'mnoTe3a NOCTOSIHHOTO CaMO3apOKICHHS KU3HU U €€ ONPOBEPKEHNE OnbITaMu .
Penu, JI. Cnannanuanu, JI. ITacrepa. [TporcxoxaeHue ®u3HU U aCTPOOUOJIOTHSI.

OcHoOBHbIE JTanbl HEOPraHU4EeCKOU ABOJIIOLIUU. [ImaneTapHas
(reoyoruueckas) DSBOJIONHS. XHMHYECKas OJBOMIONMSA. AOHWOTCHHBIM CHHTE3
OopraHnyeckux BemecTB n3 Heopranumdeckux. Ombir C. Mwumiepa u I'. HOpm.
O6pazoBanue mnoauMepoB U3 MoHOMepoB. KoanepBatHas rumore3a A. .
Omnapuna, runoresa nepBuyHoro 0ynboHa [x. XonneliHa, reHeTUYecKas TUIoTe3a
I'. Ménnepa. PubGosumer (T. Uek) m rumoteza «wmupa PHK» VY. T'unbGepra.
dopmupoBanue MeMOpaH 1 BOSHUKHOBEHUE MPOTOKIETKH.

HUctopus 3emnm u Metonbl €€ wu3ydeHuUs. VIckomaemple OpraHu4eckue
ocrarku. ['eoxpoHonorus u e€ MeroAasl. OTHOCUTENbHAsT M aOCOJIOTHAS
reoXpoHOJIOrus. ['€0OXpOoHOJIOrnuecKast Kaja: 30Hbl, 3Pbl, IEPUOABL, SITOXH.



Hauvanbubie sTamel opranndecko 3Bostouuu. l[losiBienue wm 3BOIRONUA
NEPBBIX KJIETOK. DBOIIONUA MeTaboiau3Ma. BO3HMKHOBEHHE MEPBBIX 3KOCHCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOTNIEHKM KaK aHAJIOT MEpBBIX Ha 3emiie COOOIIECTB.
CrpomMaronuTtsl. [IpokapuoThl U 3yKapUOTHI.

[Ipoucxoxaenue 3ykaproT (CUMOUOTEeHE3). DBOJIOIIMOHHOE MPOUCXOKICHHUE
BUpPYCOB. IIpoHncxXoxaeHne MHOTOKJIETOYHBIX OpraHu3MOB. BO3HUKHOBEHHE
OCHOBHBIX TPy MHOTOKJIETOUYHBIX OPTaHU3MOB.

OCHOBHBIE 3Talbl 3BOJIIOIMHU BBICIIUX pacTeHUil. OCHOBHBIE apOMOP(O3bI
pactenud. Beixoxm pacreHuit Ha cymy. [losiBieHWE CHOPOBBIX PACTEHUM U
3aBoeBaHre UMM cymu. CemeHHble pacTeHus. I[IpoucxoxaeHue [BETKOBBIX
pacTeHUN.

OCHOBHBIC 3Tambl 3BOJIIOIUU KUBOTHOTO Mupa. OCHOBHBIE apoMOpP(O3bI
AKUBOTHBIX. Bennckas (ayna. KemOpuiickuil B3pbIB — IMOSIBJIEHUE COBPEMEHHBIX
TumnoB. IlepBble XOpAOBBIE KUBOTHBIC. JKU3HL B BOJIC. DBOJIONMS MO3BOHOYHBIX.
[Tpoucxoxnenne ampuouii u pentwiuid. [IpoucxoxkieHne MIEKOMUTAIOMIUX U
ntun. [lpunnun ximroueBoro apomopdosza. OcBoeHHEe OEClO3BOHOYHBIMU U
MMO3BOHOYHBIMU KUBOTHBIMH CYIIIH.

Pasputne xu3HM Ha 3emiie MO 3paM M IEpUOAAM: apXeH, IMPOTEPO30M,
najgeo3oi, Me3030M, KaWHo30il. OOmas  XapakTepuCTHKa  KiIuMara W
reoJIornyecknx mnponeccoB. [losBieHne M pacuBeT XapaKTEPHBIX OPraHU3MOB.
VYrieoOpa3oBaHue: €ro yCJIOBHsS U BIUSHUE HA Ta30BBIM cOCTaB aTMOC(hEpHI.

MaccoBbie BBIMUpPAHUSI — DKOJOTHYECKHE KPU3HUCHI mponuioro. [Ipuunnsl u
CIEACTBUS MAacCOBBIX BbIMUpaHUN. COBPEMEHHBI SKOJOTUYECKUN KPHU3HC, €T0
ocobenHoctH. [Ipobnema coxpaHenus OMopazHooOpa3us Ha 3emiie.

CoBpeMeHHas cucTeMa opraHuyeckoro mupa. [IpuHnunsl kinaccudukanuu
opranu3MoB. OCHOBHBIE CUCTEMATHYECKUE IPYMITbI OPraHU3MOB.

JdemMoHcTpanumn

[Toptpetsr: ®@. Peau, JI. Cnamutanuanu, JI. [Tactep, . 1. Meunuxkos, A. N.
Omnapun, Ix. Xongenn, I'. Ménnep, C. Munnep, I'. IOpu.

Ta6nuie! 1 cxembl: «Cxema omnbita @. Penuny», «Cxema onbita JI. Ilactepa mo
U3YUYECHUIO CaMO3apokaeHus xu3Hm», «Cxema ombita C. Mumnepa, I'. FOpuy,
«JTanbl  HEOPraHWYECKOW  HBOJIOIUW», «l'€oXpoHOJOrMYecKas  IIKaia,
«HadvanbHbIe 3Tambl OpraHUYEecKo IBoIONUNY», «Cxema 00pa3oBaHUS DYKapHOT
nyTéM cumOuorenesa», «Cucrema KuUBOW TpUpoabD», «CTpoeHHE BUpPYCay,
«Apomopdossl  pactenuit», «Purmodute», «OIHOKIETOUYHBIE BOAOPOCINY,
«MHOTOKJIETOUHBIE BOHOpOCHW», «Mxm», «llanopotHukn», «l'onoceMeHHbIE
pactenus», «OpraHbl IBETKOBBIX pacTeHui», «Cxema pa3BUTHS KUBOTHOTO
Mupa», «ApoMopdo3bl KUBOTHBIX», «lIpocreiimme», «KuieyHONMOIOCTHBIEY,
«IInockue YepBU», «YneHuctoHoruey, «PBIOBIY, «3eMHOBOJIHBICY,



«IIpecmbikaromuecs», «lltumpy, «Miekonurarommey, «Pa3BuTue KU3HU B
apxeuckou spey», «Pa3BUTHE )KU3HU B IIPOTEPO3OMUCKON 3pey», «Pa3BuTHE KU3HU B
[TaJIC030MCKOM 3pe», «Pa3BUTHE )KU3HU B ME3030UCKOMN dpe», «Pa3BuTHe )KU3HU B
KaitHO30MCKOM 3pe», «CoBpeMeHHas CUCTEMa OPraHnYECKOr0 MUPay.

O6opynoBanue: repbapud pacTEHUM pPa3IUYHBIX OTIEJOB, KOJIIEKIIUH
HAaCEKOMBIX, BJIAKHBIE MTPENAapaThl )KUBOTHBIX, PAKOBUHBI MOJUIIOCKOB, KOJUIEKIIMH
WTJIOKOXKHUX, CKEJEThl IMO3BOHOYHBIX JKMBOTHBIX, Yyd4ella NTULl U 3BEpEW,
KOJUIEKIIMM OKAaMEHEJIOCTEH, MOJIE3HBIX HMCKOIAEMBIX, MYJBSDKM OPraHUYECKHUX
OCTaTKOB OPTaHU3MOB.

BupryanbHnas sadopaTropHas padora «MoaenupoBaHue onbIToB Musiepa—
Opu 1o wu3yuyeHuto aOMOrE€HHOIO CHHTE3a OpPraHUYECKUX COEIMHEHUH B
MEepBUYHON aTMochepey.

JlabopaTtopnasi padora «l3ydeHHE U ONHCAHUE HCKOMAEMBIX OCTATKOB
JIPEBHUX OPTraHU3MOBY.

IIpakTnueckass padora «l3yueHue OCOOCHHOCTEM CTPOCHHS PACTECHUM
Pa3HBIX OTAEIIOBY.

IIpakTHyeckas padora «/I3yueHue ocoOEHHOCTEN CTPOEHUSI MO3BOHOYHBIX
AKUBOTHBIX).

Tema 5. Ilpoucxoxkaenne 4ea0BeKa — AaHTPONOTreHe3

Paznens u 3a1aun aHTpONOIOrud. MeTo 16l aHTPOIIOJIOTHH.

CraHoBIEHHE TPEACTABICHUM O NPOUCXOXKICHUU YeEJIOBEKa. PenurmnosHsle
BO33peHNsA. COBpEMEHHBIE HAYYHBIE TEOPHH.

CX0ZICTBO 4enoBEKa € )KMBOTHBIMA. CUCTEMAaTUYECKOE MTOJIOKEHUE YETOBEKA.
CBugerenscTBa  CXOJICTBAa  4YEJIOBEKA €  JKMUBOTHBIMH:  CPaBHUTEIBHO-
Mop¢ooruuecKue, AMOPHUOJIOTHYECKHE, bU3M0I0r0-OMOXUMHUUECKHE,
nopesneHueckre. OTInuus 4eaoBeKa OT KMBOTHBIX. [IpAMOX0XKAEHNE U KOMIUIEKC
CBSI3aHHBIX C HUM IIPU3HAKOB. Pa3BHUTHE TOJOBHOrO MO3ra MU BTOPOM CUTHAIBHOU
CUCTEMBI.

JBrxymue cuibl (GakTopbl) aHTPOIOTeHe3a: OMOIOTHYECKUE, COLIMATIbHBIE.
CooTHoleHrne OMOJIOTUYECKUX U COLIMATBHBIX (DAKTOPOB B AHTPOIIOTEHESE.

OcHOBHBIE CTaauu aHTpomnoreHe3a. PaHHHME dYenoBEKOOOpa3Hble 00E3bSIHbI
(TPOKOHCYJIBI) U PAaHHUE TIOHTUJIBI — OOIIIME TIPEAKU YEJIOBEKOOOPA3HBIX 00€3bsH U
JO/Ie. ABCTPAJIIONIUTEKN — JABYHOTHE NPEAKHU JIIoAeH. UenoBek yMmenblid, NepBbIC
W3TOTOBJIEHUS OPYAHUMN TpyAa. UenoBeKk MPSIMOXOASIIMNA U MEPBBIN BBIXOJ JIIOAEH
3a  mpenensl  Adpuku. UYenoBek redmensOeprckuii  — 0oOmMUNA  TIPEIOK
HEAHJEPTAJIBbCKOIO YEJIOBEKA M YEJIOBEKA Pa3yMHOro. YesnoBek HeaHAEPTaJbCKUU
KaK BUJ JIFOAEH XOJIOJHOIro KinMmara. YeloBeK pa3yMHBIA COBPEMEHHOIO THIIA,
JICHUCOBCKUM 4YEJIOBEK, OCBOCHUE KOHTHUHEHTOB 3a mpeaenamu AQpuku.
[TameoreneTrka u najgeoOreHOMHUKA.



OBOMIONMS COBPEMEHHOTO uenoBeKa. EcTecTBeHHBIM OTOOp B MOMYJNALUAX
yesnoBeka. MyTallMoHHbIN mporiecc U nonumopdusm. [lonynsiroHHbIE BOJHBI,
apeid reHoB, murpanus U «3PGHEKT OCHOBATEISN» B MOMYJISIHIX COBPEMEHHOTO
YEJI0BEKA.

UYenoseueckne pacel. [lonstue o pace. bonbmime pacel: eBponeouaHas
(eBpasuiickasi),  aBCTpaJIo-HETpOWHAsl  (PKBATOpHAJIbHAS]),  MOHTOJIOMIHAS
(a3narcko-aMepuKaHcKasi). Bpemss W myTH pacceneHusi 4eloBeKa IO IUIaHETe.
EnunctBo  yenoBeweckux pac. HayuHas  HECOCTOATENBHOCTH  pacu3Ma.
[IpucnocoOaeHHOCTh YeNIOBEKa K Pa3HbIM YCIOBHUSIM OKPYXAIOUIEH Cpebl.
Bnusaue reorpadguueckoil cpeapl u aApedida TeHOB Ha MOPQOJIOTHIO U
(U3HOJIOTHIO YeTOBEeKa.

MexaucCiuIUIMHApHBIE ~ METOJbl B (u3nueckod  (OMOJOTHYECKOM)
AHTPOMOJIOTUU.  OBOJIIOIMOHHAS ~ AHTPONOJIOTHS W MAaJCOaHTPOIMOJIOTHS
YEeJIOBEYECKHUX MOMYyJSINUMiA. bruocolnnalibHbIe KCCIEIOBAHUS MPHUPOILI YETOBEKA.
HccnenoBanue KO3BOTIOLMHI OMOJIOTMYECKOT0 U COLUATIBHOTO B YETIOBEKE.

JdeMoHcTpanuu

[Toprpetsr: Y. apsun, JI. Jluku, . f. Porunckuii, M. M. I'epacumos.

Tabnuibl U cxeMbl: «MeTo/Ibl aHTPOIOIOTHIY, «[ 0JIOBHOM MO3T YEIOBEKa,
«YenoBekooOpa3Hbie 00€3bsiHbDY, «CKENeT YelOBeKa U CKEJIeT IMIUMIIaH3e»,
«PyIMMEHTBI U aTaBU3MBbIY, «JIBHXKYIIIHE CUIIbI aHTPONOTEHE3a», « IBOJIIOIMOHHOE
IPEBO  4YEIOBEKa», «ABCTpajonuTek», «YemoBek  yMenblid», «Yenosek
NpAMOXOISIIIUY, «JleHncoBckuit uenoBek» «Heanaepranbipny, « KpomaHbOHITBD,
«IIpenkn yenoBekay», «ITarbl HBOJIIOLNN YEIOBEKA», «Packl uenoBekay.

OOopynoBaHue: MYJSIKM — OKaMEHEJIOCTEH, TMpPEeAMETOB MaTepUaIbHOU
KyJbTYypbl TpPEIKOB YeloBeKa, penpoaykuuu (dororpaduu) KapTUH C
MU(OJIOTUYECKUMU W OUOJIEHCKUMHU CIOKETaMU TPOUCXOXKJICHHUSI 4YeJIOBeKa,
doTorpadguu HaxoI0K UCKOMAEMBIX OCTATKOB YEJIOBEKa, CKEJIET YeJIOBEKa, MOIEIb
yepena 4YeloBeKa M 4Yeperna I[IMMIAaH3e, MOJENb KUCTH YeJIOBEKa M KHUCTHU
MIMMIIaH3€, MOJICNIM TOpCa MPEAKOB YeIOBEKa.

JlaGopaTtopnasi padGora «/3yuenHue ocoOeHHOCTEH CTPOEHHUS CKeJeTa
YeJI0BEKa, CBSA3aHHBIX C MPSIMOXO0XKICHUEM.

IpakTnueckasi padora «/3ydeHne 3K0JIOrMYECKUX aJanTaluid YeJIOBEKa.

Tema 6. Jxojorusi — Hayka O B3aUMOOTHOIIEHMSX OPraHU3MOB H
HAJIOPraHU3MEHHBIX CHCTEM C OKPY Karoulei cpeaoi

3apoxaeHre U pa3BuTue dKojoruu B Tpyaax A. I'ym6onsara, K. @. Pynse,
H. A. CeBepuona, J. I'ekkensi, A. Tencnu, B. H. CykauéBa. Paznensl u 3amaun
9KoJIOTHH. CBSI3b KOJIOTUU C IPYTUMH HAYKaAMU.



Metonsl skonoruu. IloneBbie HaOMOAEHUS. DKCHEPUMEHTHI B 3KOJIOTHU:
npupoAHble W JsabopatopHbie. MonaenupoBaHue B 3KOJOTMH. MOHUTOPUHT
OKpY>Karollel CpeJibl: JIOKAIbHBIN, PErHOHANBHBIN U TTT00AIBHBIN.

3HaYeHUE DOKOJIOTMYECKMX 3HAHWM Uil  4YelIOBEKa. JKOJIOTHYECKOE
MHUPOBO33PEHUE KAaK OCHOBA CBS3€HM YeNOBE4YeCTBA C NMpuponoi. dopmupoBaHue
AKOJIOTUYECKOMN KYJIBTYPbI U IKOJIOIMYECKOW TPAMOTHOCTH HACEJICHHUS.

JdeMoHCcTpanuu

[Toptpetsr: A. I'ym6onpar, K. ®@. Pymnbe, H. A. CeBeprios, J. 'ekkens, A.
Tencnu, B. H. Cykaués.

Tabmunpl 1 cxembl: «Pasmensl sxomorum», «Metoasl skonorum», «Cxema
MOHHUTOPHUHIA OKPYXKAIOIIEH CPEIBD».

JlabGopaTopHas padora «3yuenue METO/JIOB 3KOJIOTUYECKUX
HCCIIETOBAHUIN.

Tema 7. Opranusmsbl 4 cpea OOUTAHUA

DKoJIorHuecKre (PakTopbl U 3aKOHOMEPHOCTH UX nerctBus. Kiaccudukanus
AKOJIOTUYECKUX (PAKTOPOB: aOMOTUYECKHE, OMOTUYECKHE, aHTpONOreHHble. O0ume
3aKOHOMEPHOCTH JEHCTBUA 3Konormdeckux (aktopon. [IpaBuno munumyma (K.
[Mnpenrens, 0. JIubux). TomepaHTHOCTb. DBPUOMOHTHBIE W CTEHOOMOHTHBIE
OpraHU3MBl.

AbuoTtnueckue (daktopel. CBeT Kak 3Kojoruueckuit ¢akrop. JlelicTBue
Pa3HbIX YYaCTKOB COJIHEYHOTO CIEKTpa Ha OPraHU3Mbl. DKOJOTUYECKUE TPYIIIbI
pacTeHUN M SKUBOTHBIX IO OTHOLIEHUIO K cBeTy. CHUrHajmbHas pojib CBETa.
doTonepruoansM.

Temnepatypa kak dKojoruuyeckuit ¢akrop. JlelicTBue TemmepaTtypsl Ha
opranu3Msbl. [ToMKHIOTEpMHBIE U TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIEC U
CTEHOTEPMHBIE OPTaHU3MBI.

BnaxHocTh kak skojoruueckuit Qakrop. Ilpucnocobnenus pacteHuil K
Mo ACp>)KaHUI0 BOJHOTO OanaHca. Knaccudukaius pacTeHUN MO OTHOLICHUIO K
Boze. [IpucnocoOiaeHust KUBOTHBIX K U3BMEHEHHUIO BOAHOTO PEXUMA.

Cpenbl oOWMTaHUs OPraHMW3MOB: BOJHAs, HA3€MHO-BO3IYIIHAs, MOYBEHHAs,
rIyOMHHAasT  TMOJINOYBEHHAs,  BHyTpHOpraHu3dMeHHasd.  DU3HMKO-XUMHUYECKHE
O0COOEHHOCTH cpell obwuTaHusi opraHu3MoB. [IpucmocoOieHuss OpraHu3MoOB K
’KU3HH B Pa3HBIX CpElax.

buonornyeckue putmbl. BHemHue u BHyTpeHHHE pUTMbI. CyTOYHBIE H
roJuyHbie puTMbl. [IpucrnocoO0IeHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHMSIM
YCIIOBUU KU3HMU.

Kusznennsie Qopmbl opraHu3moB. IloHdaTtne o Ku3HeHHOW (opme.
XKuzHeHHsie (OpPMBI paCTEHUI: AEPEBHS, KyCTAPHUKH, KYCTAPHUYKH, MHOTOJIETHHE



TpaBbl, OJHOJETHHE TpaBbl. JKuU3HEHHBIC (OPMBI JKHUBOTHBIX: THUAPOOMOHTEHI,
reoOMOHTHI, a9POOHOHTHI. OCOOEHHOCTH CTPOEHHUS U 00pa3a KU3HHU.

buotnueckune (bakTopsI. Buner  OmoTHueckux B3aUMOJICHCTBUM:
KOHKYPEHIUS, XUIIHUYECTBO, CUMOUO03 U ero ¢gopmel. [lapazutusm, koomnepaius,
MyTyalan3M, KOMMEHcaIn3M (KBapTUPAHTCTBO, HaxJeOHn4yecTBo). Hetpoduyeckue
B3aUMOJICUCTBUS  (Tommueckue,  ¢dopuueckue, (pabpuyeckue).  3HaueHUE
OMOTUYECKUX B3aUMOJICHCTBUM Ui CYIECTBOBAHMUS OpPraHU3MOB B Cpelie
obutanud. [IpuHIUIT KOHKYPEHTHOTO UCKITIOYEHUSI.

JlemoHCcTpauumn

Tabmumbsl U cxeMmbl: «Dxojorudeckue (akTopb», «CBETOBOM CHEKTpPY,
«IKOJOTUYECKUE TPYNIbl )KUBOTHBIX MO OTHOLIEHUIO K CBETY», « TemaoKpoBHBIE
KUBOTHBIE», «XOJOJHOKPOBHBIE KUBOTHBIE», «DU3HOJOTMYECKUE aJanTaluu
KUBOTHBIX», «Cpenpl 0OUTaHHUSI OPraHu3MoB», «bBHOJIOTrHYECKHE PUTMBDY,
«Kuznennoie  ¢opmbl  pacTeHui», <« KuzHeHHble  (DOPMBI  KHUBOTHBIXY,
«DKOCHUCTEMA MIMUPOKOJIUCTBEHHOTO JIECA», « IKOCUCTEMA XBOMHOTO Jecay, «llenn
nUTaHus», «XuiHudecTBo», «llapazutuzm», «KonkypeHmus», «Cumounos»,
«KomMmeHcanuzmy.

ObopynoBanue: repOapuu pacTeHUN U HKUBOTHBIX, MPUCHOCOOJIEHHBIX K
BJIUSHUIO PA3IMYHBIX DJKOJIOTMYECKUX (HaKTOpOB, repdapuu CBETOIIOOUBBIX,
TEHEIIOOMBBIX U TEHEBBIHOCIMBBIX PAaCTEHUI, CBETOIIOOMBBIC, TEHETIOOUBBIE U
TE€HEBBIHOCJIMBbIE KOMHATHBIE PACTEHUS, TepOapuu U KOJUJIEKLIMH TETIOIIOOUBBIX,
3UMOCTOMKHX, MOPO30YCTOMUMBBIX PACTEHMI, yydesa NTUL U 3Bepeid, repbapuun
pacTeHul, OTHOCSIIMXCS K Turpodutam, kcepoduram, Me3opuTaM, KOMHATHBIC
pacTeHusl TaHHBIX TPYIMI, KOJUICKIIMU >KUBOTHBIX, OOUTAIONIUX B Pa3HBIX cpeax,
repOapuM M KOJUIEKUMM PACTEHHMM M KUBOTHBIX, OO0JaJalOMMX 4YepTaMu
MPUCIIOCOOJIEHHOCTH K CE30HHBIM HW3MEHEHUSIM YCJIOBHM KU3HU, repOapuu u
KOJUIEKIIMM PACTEHUN W KUBOTHBIX PAa3IMYHBIX XU3HEHHBIX (POPM, KOJUIEKLIUU
KUBOTHBIX, YUAaCTBYIOIIUX B PA3JIMYHBIX OMOTUYECKUX B3aMMOICHCTBUSIX.

JlaGopaTopHasi padora «BBISBICHHE TIIPUCIIOCOOJICHUH OPraHU3MOB K
BIIUSIHUIO CBETA.

JlaGopaTopHasi padoTa «BBISBICHHE IIPUCIIOCOOJICHUH OPraHU3MOB K
BJIUSIHUIO TEMIIEPATYPbD».

JlaGopaTopHasi padora «AHATOMHUYECKHME OCOOCHHOCTH pACTCHUN U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. DkoJsiorus BUI0B M NOMYJISIIUI

DKOJIOTHYECKUE XapaKTePUCTUKHU MOy JISIIUU. [Tonmymsimusa ~ kak
ounonoruyeckas cucrema. Pojab HEOTHOPOJHOCTH cpefibl, (hU3MUecCKuX 0apbepoB U
oco0eHHOCTel Onooruu BUAOB B (OPMHUPOBAHUU MPOCTPAHCTBEHHON CTPYKTYpHI
nonyysiiui. OCHOBHBIE MOKA3ATENH MOIMYISUHUNA: YACICHHOCTD, INIOTHOCTb,



BO3pAacTHasi M TIOJIOBAass CTPYKTypa, POKIAEMOCTb, IPUPOCT, TEMI pPOCTAa,
CMEpPTHOCTb, MUTPALIUS.

DKoJlornyeckasl CTpykKTypa nomyisiuu. OLeHKa YUCIEHHOCTU MOITYJISLUU.
JluHaMyKa NOMyJsIUUM M €€ peryisiuus. BbHOTHYEeCKHH MOTEHLMAaN MOMYJIALNH.
MoaenupoBaHrue AMHAMUKH MOMYJAMUU. KprBble pocTa YHCIEHHOCTH TOMYISIHH.
Kpusble BbDKMBaHUA. Perymsius 4YHCICHHOCTH TOMYJSAIUANA: poJib (PaKTOpoB,
3aBUCAILIUX U HE 3aBUCAILIUX OT IJIOTHOCTU. DKOJIOTUYECKHE CTPATEruH BUIOB (I- U
K-ctparerun).

[TonsiTue 00 sKOJIOrMYecKoM Hume Bupa. MectooOutanue. MHOromepHas
Mozenb sKkosiornyeckod Humu Jx.M. XatuumHcoHa. Pa3zmepsl sKosornueckon
HuIIM. [loTeHIIManpHas U pealn30BaHHas HUILIH.

Bun kak cucrema nomyisnuii. Apeanbl BUAOB. BUIbI M HX >KU3HEHHBIC
CTpaTeruu. JKOJIOTHYECKHE YKBUBAJICHTHI.

3aKOHOMEPHOCTH TMOBEJICHUS W MWIPALMKA KUBOTHBIX. buHosornyeckue
WHBA3UH YyKEPOJHBIX BUOB.

JdeMoHcTpanuu

[Toptpert: Jx. Y. XaTunHCOH.

Tabnmuiel U cXeMbl: «DKOJOTUYECKUE XapPAKTEPUCTUKHU  TMOIMYJISLIUI,
«IIpocTpaHcTBEHHass  CTpPyKTypa  nomyJanuu», «Bo3pacTHble  NHUpaMHIbI
nonyysiun», «CKOpOCTh  3acelieHHs] TOBEPXHOCTH  3€MJIM  Pa3IMYHbIMU
opranu3zmMammn», «Mojeib skosiornaeckort HumM k. M. XatuuHcoHay.

O6opynoBanue: repOapuu pacTeHUH, KOJUIEKIUU )KMBOTHBIX.

Jlabopatopnass  padora «lIpucmocobrmenus ceMssH  pacTeHHH K
PaCCEICHUIOY.

Tema 9. DkoJi0rusi co001IECTB. IKOJIOTHYECKHE CHCTEMBI.

CooOmectBa opraHu3MoB. buoneHo3z u ero crtpykrypa. CBsi3M MexXIy
OpraHu3Mamu B OMOLIEHO3E.

Okocucrema kak oTkpbiTasg cucrema (A. [x. Tencnu). DyHKUMOHATBHBIE
OJIOKM OpPraHM3MOB B OKOCHCTEME: TPOAYIIEHTHI, KOHCYMEHTBI, PEIYIICHTHI.
Tpoduueckue ypoBHu. Tpoduueckne menu u ceTu. AOUOTHYECKHE OJOKH
skocucTeM. [TouBbI U MBI B 3kocucTeMax. KpyroBoport BemecTB U MOTOK YHEPTUH
B DKOCHCTEME.

OcHOBHBIE TOKa3aTeldM  JKOCUCTEMBbl. buoMacca W IpOIyKIMS.
DKOJIOTMYECKHE MUPAMUIbI YUCEN, OMOMAaCChl U YHEPTUU.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpotixu. Daykmyayuu.
HampaBnennbsie 3aKOHOMEpPHBIE CMEHBI COOOIECTB — cykieccuu. [lepBuunbie u
BTOPUYHBIE CYKIIECCUM U WX NPUYUHBL. AHTPONOTCHHBIE BO3JEHCTBUS Ha
cykueccuu. KnumakcHoe coodiiectBo. buopasHoobpasue u mojiHoTa KpyroBopoTa
BEIIECTB — OCHOBA yCTONYMBOCTH COOOIIIECTB.



[IpupoaHbIe IKOCUCTEMBL. JKOCUCHEMbL 03€P U peK. DKOoCUcmemvl Mopeu u
OKeaHo8. Ixocucmemvl MYHOp, 1€CO8, cmenell, NyCMblHb.

AHTPOTIOTEHHBIE JKOCHUCTEMBI. ATpo3KocHcTeMa. ArporieHo3. Pazmudms
MEXIYy aHTPOIOTEHHBIMU U TPUPOJHBIMHU SKOCUCTEMAMH.

VYpboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOO3KocucTeM. ['opoackas
dnopa u dayna. CuHanTpommzamus TrOpoACKod ¢dayHbl. buomormueckoe wu
X035IMCTBEHHOE 3HAYEHHE arPOIKOCUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH (POPMUPOBAHUSI OCHOBHBIX B3aUMOJICHCTBUNA OpPraHU3MOB B
IKOCHUCTEMaX. Poib Kackaonozo sgphgexma u 6ud08-30upukamopos (Kirouesvix
8U008) 6 hyHKyuonuposanuu sxkocucmem. IlepeHOC SHEPTUU U BEUIECTB MEXKITY
CMEXXHBIMU 3KOCHUCTEMAMH. Y CTOWYUBOCTh OPraHU3MOB, HOMYJISIIAN U SKOCUCTEM
B YCJIOBHSIX €CTECTBEHHBIX U aHTPOIIOTCHHBIX BO3ICHCTBUM.

Mexanuzmoi 8030elicmaus 3aepA3HeHUll  PA3HbIX munoe Ha
CcyOOpP2aHUZMEHHOM, OP2AHUSMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM YDOBHSX,
OCHOBbI ~ IKOJIOSUHECKO20  HOPMUPOBAHUSL  AHMPONOSEHHO20 — B030€UCMEUsL.
MeTom070THs MOHUTOPHHTA €CTECTBEHHBIX U aHTPOITOTCHHBIX SKOCHCTEM.

JdeMoHcTpanuu
[Toptpert: A. k. Tencnu.
Tabmunpt  u cxembl:  «CTpykrypa  OHOLEHO3a»,  «DKOCHCTEMa

IIMPOKOJIMCTBEHHOTO JIECa», «DKOCHUCTEMA XBOMHOIrO jeca», « OyHKIHOHAIbHBIE
TPYIIbl OPTAaHU3MOB B KOCUCTEMEY, « KpyroBopoT BEIIECTB B 9KOCUCTEMEY,
«llenu nutanus (macTOUIIHAS, IETPUTHASN)Y», « IKOJOTUUYECKAS MUPAMUJIA YUCETD),
«IKoJoruyeckas nupamuga OMOMacChly, « IKOJIOTHYECKAs MUPAMUIa SHEPTUNY,
«O06pazoBanue 0onotay, «llepBuuHas cykueccus», «BoccTaHOBIICHHE Jieca MOCTe
noxkapa», «JKocucrema 03epa», «ArpoueHo3», «KpyroBopoT BEmIECTB M MOTOK
SHEPTUHU B arporeHosey, «lIpumepsl ypooskocucTem.

OO6opynoBanue: repOapuu pacTeHUM, KOJJIEKIIMN HACEKOMBIX, Uyydea NTUIl U
3Bepel, repOapun KyJIbTYPHBIX U JUKOPACTYIIUX PACTECHUM, aKBAPUYM KaK MOJIEIb
HKOCHUCTEMBI.

IIpakTuyeckas padora «/3yueHue u onucanue ypo0O3KOCUCTEMBI.

Jlabopatopuasi padora «U3yuenue pazHOOOpa3wsi MEIKUX TMOYBEHHBIX
YJIEHUCTOHOTHUX B PA3HBIX HIKOCUCTEMAX).

IKCKYpcHA «IKCKYpCHUs B TUIIMYHBIN OUoreoleHos (B 1yOpaBy, Oepe3HsIK,
€JIbHUK, Ha CYXOJIOJIbHBIN MM IOWMEHHBIH JIyT, 03ep0o, 00JIOTO)».

IKCKYpCcUsl «IKCKYPCHUSI B arpOIKOCUCTEMY (HaA T0JI€ WM B TETUIMYHOE
XO03HUCTBO)».

Tema 10. Buocdepa — rinodanbHasi 3kocucTEMA

buocdepa — obmemnnanerapHas 000049ka 3eMIIH, T/I€ CYIIIECTBYET WU
CylllecTBOBaJIa ku3Hb. Pa3BuTHe npencraBieHuit o 6mocdepe B Tpynax J. 3rocca.



VYuenue B. . Bepnaackoro o 6uochepe. O6mactu 6mocdepsr u e€ cocras. Kupoe
BEILIECTBO OMocdephl U ero PyHKIIHUH.

3aKOHOMEPHOCTH cylnecTBoBaHusl 6uocdepsl. OcoOeHHOCTH Omocdepsl Kak
rJ100anbHON IKOCUCTEMBI. JlnHaMu4eckoe paBHoBecue B Onocdepe. KpyroBopotsr
BEIIIECTB U OMOr€OXMMUYECKUE HUKIBI (YIJIepoJa, a30Ta). PUTMUYHOCTD SIBICHUIM
B Omocdepe.

3oHanbHOCTh Ouocheprl. Ilonarue o Ouome. OCHOBHbIE OWOMBI CYUIM:
TYHJIpa, XBOMHBIE JIeCa, CMEIIaHHBIE U MHUPOKOJIMCTBEHHBIE JIECa, CTENH, CABAHHBI,
MyCTBIHU, TPOIIMYECKHUE JIeCa, BHICOKOTOphs. Kiumar, pacTUTENbHBIN U KUBOTHBIN
MHpP OMOMOB CYIIIH.

CtpykTypa 1 QyHKIHS )KHBBIX CUCTEM, OIICHKA UX PECYPCHOTO MOTEHITHAA U
OonocdepHbIX PyHKIUI.

JemoHcTpauun

[Toptpetst: B. 1. Bepnaackuii, 3. 3rocc.

Tabmuupl u cxemsl: «I'eocdepsl 3emin», «KpyroBopot azora B NpUpoOaE»,
«KpyroBopoT yriepona B mpupose», «KpyroBopor kuciopojga B MPUPOACH,
«KpyroBopoT Boabl B mpupoje», «OcHOBHbIE OMOMBI cyminy, «Kinmarnueckue
nosica 3emany», «Tynapay, «Talra», «Cmemannsliii jgec», «IIIMpoKoIMCTBEHHBIN
necy, «Crenby, «CaBanHay, «Ilyctoinay, « Tponuueckuii gecy.

OO6opynoBaHue: repdbapuu pacCTeHHUI pa3HbIX OMOMOB, KOJUICKITUY YKUBOTHBIX.

Tema 11. YesnoBek u OKpyzKamas cpeaa

OKOJIOTUYECKHe KPHU3UChl M WX TMpUYHHBL. Bo3aelicTBue uenoBeka Ha
ouochepy. 3arpssHeHue BO3AyHIHOW cpeabl. OxpaHa BoO3ayxa. 3arps3HEHHE
BOOHON cpenbl. OxpaHa BOAHBIX pecypcoB. Paspymenue mnouBbl. OxpaHa
MMOYBEHHBIX pecypcoB. MI3MeHeHue Kinmara.

AHTpOIIOT€HHOE BO3AECHCTBUE HA PACTUTENBHBIM M KMBOTHBIM Mup. OXpaHa
PACTUTEBHOTO W JKMBOTHOTO Mupa. OCHOBHBIC TPHUHIIUIIBI OXPaHbI MPHUPOJIHL.
Kpacaeie xuuru. Ocobo oxpansembie mnpupoansie Ttepputopun (OOIIT).
Boranuueckue cajibl ¥ 300J0TUYECKUE TTAPKH.

OCHOBHBIC TPHUHITUIIBI YCTOWYUBOTO PA3BUTHUS UYEJIOBEYECTBA W TPUPOJIBI.
PammonansHO€  TPUPOMOIONB30BAHWE W COXPAHCHHE  OMOJOTHYECKOTO
pazHooOpasus 3emud. OOIME 3aKOHOMEPHOCTH TIJI00AJBHBIX JKOJOTHYECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOI'0 KPU3HCa U €ro BEPOSTHBIC TTOCIICICTBUS.

Pa3BuTre METOMOB MOHHUTOPHHIA Pa3BUTHUS OMACHBIX TEXHOTCHHBIX
nporieccoB. Cucmemuvie uccied08anusi nepexooa K pecypcocoepezaroujeii u
KOHKYPEHmMOCnoCcoOHot dHepeemuke. buonoeuueckoe paznoobpasue u buopecypcui.
Hayuonanvuvle ungopmayuonnvie cucmemvl, obecneuusaowue 00Cmyn K
uHgopmayuu no coCMosIHUIO OMOeNbHbIX U008 U dKocucmem. OCHOBbL



IKOpeadunumayuy IKOCUCmeM U Ccnocobos 0O0pvbObL ¢  OUONOBPEHCOCHUIMU.
Pexoncmpykyus mopckux u HazeMHwIX IKOCUCTEM.

JdeMoHCcTpanuu

Tabmumpt  w cxembl:  «3arpsi3HeHue  atmocdepsl»,  «3arps3HeHue
ruapocdepbl», «3arpsizHeHre TouBbl», «llapHukoBbIl 3ddexT», «Ocobo
OXpaHsieMbIe PUPOJIHBIE TEPPUTOPUNY, «MOJENH yIIPABISIEMOTO MUPAY.
Ob6opynoBanne: ¢GoTtorpaduy OXpaHIEMBIX PACTEHUH M JKUBOTHBIX KpacHoit
kHuru Poccuiickon @enepanun, KpacHoii KHUTH pernoHa.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BHOJIOTUN HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIbTATBI

dI'OC COO ycranaBnauBaeT TpeOOBaHUS K pe3ysibTaTaM OCBOCHHUS
oOyJarouMMucss MporpaMM CpeAaHero ooOiiero o0pa3oBaHUs: JIMYHOCTHBIE,
METAIPEIMETHBIE U MTPEIMETHBIE.

B cTpyKkType TUYHOCTHBIX pe3ybTaTOB OCBOCHUS MPOTPAMMEI IO OHOJIOTHH
BBIJICTICHBI CJICIYIONINE COCTABJISIONINE: OCO3HAHUE OOYYaIOIUMUCS POCCUICKON
rPaXJaHCKOM UIAECHTUYHOCTH — FTOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH
U CaMOOINPEACNICHUI0, Haiuuyue momugayuu K  OOydeHUI0  OHMOJIOTHH,
yejleHanpaeienHHoe paseumue BHYTPEHHUX YOEXKICHUN JMYHOCTA Ha OCHOBE
KJIFOYEBBIX I[EHHOCTEM M HCTOPUYECKUX TPAJUIMN Pa3BUTUS OMOJIOTMYECKOTO
3HAHUS, 2OMOBHOCIb U CHOCOOHOCMb 00YYaIONUXCSl pyKOBOJACTBOBATHCS B CBOEH
JNEATEIPHOCTH LEHHOCTHO-CMBICIIOBBIMM YCTAHOBKAMH, IPUCYIIUMU CUCTEME
OMOJIOTUYECKOTO  00pa3oOBaHUs, Haluuue HNPABOCO3HAHUS  DKOJOTUYECKON
KYJbTYPBI, CHOCOOHOCMU CMAasumb €A U CTPOUTH KU3HECHHBIC TIJIAHBI.

JInyHOCTHBIE PEe3ybTaThl OCBOEHUSI TPOTPaMMBbl 1O OUOJOTUM JTOCTUTAIOTCS
B EIUHCTBE Y4eOHOW U BOCIIUTATEILHOM JEATEJIbHOCTH B COOTBETCTBUHM C
TPAIAULIMOHHBIMA POCCUMCKUMHU COLMOKYIBTYPHBIMU, UCTOPUUECKUMHU U TYXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMHU, MPUHATHIMU B OOINECTBE MpaBWJIAMHU M HOPMaMH
MOBEACHUS W CIOCOOCTBYIOT IpoIleccaM CaMOIIO3HAHUS, CAMOBOCIIMTAHUS U
CaMOpAa3BUTHS, PA3BUTUS BHYTPEHHEW TMO3WLMM JIMYHOCTH, NATPUOTU3MA U
YBaXEHHUS K 3aKOHY M MPaBOIOPALIKY, YEJTOBEKY TPyJa U CTApPIIEMY IOKOJICHUIO,
B3aMMHOI'0 YBaXCHUS, OEPEKHOTO OTHOIICHUS K KYJbTYPHOMY HacJlEAUI0 U
TpaAUIASIM MHOTOHAIMOHAIBLHOTO Haponaa Pocculickonn denepanuu, npupoae u
OKpY’KarolEen Cpee.

JInyHOCTHBIE pe3yJbTaThl OCBOCHUSI YyueOHOro mnpeamera «buomorus»
JIOJDKHBI OTpa)kaTh TOTOBHOCTh M CITIOCOOHOCTh 00YYaIOIIMUXCsl PYKOBOJACTBOBATHCS
c(hOpMHUPOBAHHOW BHYTPEHHEH TMO3UIIMEH JUYHOCTH, CUCTEMOW IEHHOCTHBIX
OpUCHTAllU{, TIO3UTUBHBIX BHYTPEHHUX  YOEXKIEHWW, COOTBETCTBYIOIIUX
TPAJAUIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIECTBA, PACHIMPEHHUE >KHU3HEHHOTO
ONbITAa U ONBITA JECATEIBHOCTH B IMPOLECCE pealu3alid OCHOBHBIX HAIPaBICHUH
BOCMUTATEIILHOMN AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpaaaHCcKOro BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3UIIMK O0YYAIOIIETOCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO 4JIEHa POCCUMCKOTO OOIIECTBA;

OCO3HAHHE CBOMX KOHCTHUTYIIMOHHBIX TpaB ¥ OOS3aHHOCTEH, YBaKCHUE
3aKOHa M MPaBONOPSIAKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATENbHOCTU TMPU CO3JaHUU
y4EOHBIX MPOEKTOB, PCIICHUHM YUYE€OHBIX M IO3HABATEIbHBIX 3aJ1ay, BHITTOJTHEHUU
OMOJIOTUYECKHUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPEACNSITh COOCTBEHHYIO TIO3UIIMIO IO OTHONICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HHU U OOBSICHATD €€;

YMEHUE YYHUTHIBATh B CBOUX ACHCTBUSAX HEOOXOJAMMOCTH KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JTIOJICH ¢ Pa3HBIMH YOEKIESHUSIMHU, KYJIbTYPHBIMH [ICHHOCTSMH U
COLMAIBHBIM TTOJI0KEHUEM;

TOTOBHOCTh K COTPYJIHHMYECTBY B TMPOIIECCE COBMECTHOIO BBIMNOJIHEHUS
y4eOHBIX, TO3HABATEIBHBIX W HCCIEIOBATEIbCKUX 3aJay, YBaKHUTEIHLHOTO
OTHOIIEHUSI K MHEHMIO OIIMOHEHTOB MPH OOCYXJIEHUU CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COICPIKAHUS;

TOTOBHOCTh K TYMaHUTAPHOU U BOJIOHTEPCKOM €SI TEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCITUTAHMS:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXXJaHCKOU WJIECHTUYHOCTH,
NaTpUOTU3Ma, YBAXXEHUS K CBOEMY HApOJy, YyBCTBA OTBETCTBEHHOCTH IMEpEN
Pomuuol, ropmoctm 3a cBOM Kpail, CBOO PoauHy, CBOM A3BIK U KYJIBTYPY,
MPOIIIOE U HACTOSAIIEe MHOTOHAIMOHAILHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJHOMY HACIEIUIO U TaMATHUKAM MPHUPOJIBI,
NOCTUXEHUAM Poccuu B Hayke, HICKYCCTBE, CLIOPTE, TEXHOJIOTUSX, TPYIE;

CIIOCOOHOCTh OLIEHUBAaTh BKJIAJ] POCCHUUCKUX YYEHBIX B CTAaHOBJICHHE H
pa3BUTHE OHWOJOTHH, TOHUMAHUS 3HAYCHUS OWOJOTMM B TIO3HAHWU 3aKOHOB
MIPUPOJIbI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIECTRA;

uaelHas yoexxaEHHOCTh, TOTOBHOCTh K CIyKeHUIO U 3amure OTeuecTna,
OTBETCTBEHHOCTb 32 €r0 CyaAb0Y;

3) TyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

OCO3HaHHE JTyXOBHBIX LEHHOCTEN POCCHUICKOTO Hapoaa;

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAIlMI0 W TPUHUMATh OCO3HAHHBIC PEIICHWSI,
OPUEHTUPYSCh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HAHHUE JIMYHOTO BKJaJa B TIOCTPOCHHE YCTOMYHMBOrO OYyayIIEro;

OTBETCTBEHHOE OTHOIIIEHHE K CBOUM POIUTENSAM, CO3/IaHUIO0 CEMbU HA OCHOBE
OCO3HAaHHOTO MPHUHATHS UEHHOCTEM CEMEWHOM MKHU3HU B COOTBETCTBHUM C
TpaauuusiMu HapoaoB Poccuu;

4) 3CTeTHYECKOT0 BOCIIUTAHUS:

ACTETUYECKOE OTHOIICHUE K MHPY, BKIIOYAs JCTETHKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHUIA;

MMOHMMAaHUE SMOLIMOHAIIBHOTO BO3/IEUCTBUS AKUBOU IPUPOJIBI U €€ IIEHHOCTH;



TOTOBHOCTh K CAMOBBIPQXEHHUIO B pa3HbIX BHUJIAX HCKYCCTBA, CTPEMIICHHE
IPOSIBIISATh KAUECTBA TBOPUYECKOU JIMYHOCTH;

5) ¢u3uyeckoro BocMUTAHHUA, GOPMHUPOBAHMS KYJLTYPbl 30POBbSI H
IMOLMOHAJIBHOTO 0JI1AT OOy YU

MOHMMAaHUE U pealu3alus 3J0pOoBOro M 0Oe30MmacHoro oobpaza KU3HU
(3mopoBOE€  MUTaHWE, COOMIOACHME TUTHEHUYECKUX TMpaBWiI W HOPM,
cOQIaHCUPOBAHHBIM pPEXUM 3aHATUH UM OTIbIXa, peryisapHas ¢uznueckas
AKTUBHOCTH), OEpPEXKHOI0, OTBETCTBEHHOIO M KOMIIETEHTHOI'O OTHOILIEHHUA K
COOCTBEHHOMY (PU3NYECKOMY H IICUXUYECKOMY 3/10POBBIO;

NOHMMAHUE LEHHOCTH NpaBWil HWHAUBUAYAJIBHOTO U  KOJUIEKTUBHOIO
0€3011aCHOTO MOBEACHUS B CUTYaLIUsAX, YTPOKAIOLIUX 3/I0POBBIO U KU3HU JIIOJIEH;

OCO3HAHME TMOCIEACTBUN U HEMPUITHS BPEAHBIX MPHUBBIUEK (YMOTpeOIeHUs
AJIKOT0J1s, HAPKOTUKOB, KYPEHHUS);

6) TPyA10BOT0 BOCIIUTAHUSA:

TOTOBHOCTh K TpYIy, OCO3HAHHME LIEHHOCTH MAacCTepCTBa, TPYAOIO0UE;
FOTOBHOCTh K aKTUBHOM AEATEIIBHOCTA TEXHOJOTUYECKOW U COLMATbHOU
HaIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSTEIIBHO

BBITIOJIHATH TaKyIO JESTEIbHOCTD;

MHTEpEC K Pa3IMyYHbIM cdepam NpodhecCUOHATBHOU NEATEIbHOCTH, YMEHUE
COBEpIIAaTh OCO3HAHHBIA BBIOOP Oynaymiel mnpodeccuu ©  pealrn30BbIBATH
COOCTBEHHBIC KU3HECHHBIE TIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHUIO M CamMoO0pa3oBaHUIO Ha
MPOTSHKEHUU BCEU KU3HU;

7) IKOJIOTHY€CKOT0 BOCIIUTAHUS:

HKOJIOTUYECKU 1€JeCO00pa3HOE OTHOIIEHHE K MPUPOJIE KAaK HCTOYHHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CyIlIeCTBOBAHMUS;

MOBBIIIEHUE YPOBHS 3KOJOTMYECKOW KYJbTYpbl: TPHOOPETEHHE OIbITa
IJIAHUPOBAHUSI TIOCTYNKOB M OLIEHKA HMX BO3MOXHBIX TOCIEICTBUU ISt
OKPYXarolIen Cpebl;

OCO3HaHHE TI00aTBLHOTO XapaKTepa AKOJIOTHYECKUX MPOOJIeM U TMyTed HuX
pelIeHus;

CIIOCOOHOCTh HMCIOJIb30BaTh MpUOOpETaeMble MNpPU U3YYEHUU OHOJIOTUU
3HAHUST W YMEHUS TIPHU PEIICHWU TPOoOJieM, CBSI3aHHBIX C PalMOHATHHBIM
NPUPOJIONOIb30BaHUEM  (COONMIOIGHHE  TpaBWJI  TMOBEAEHUS B MPHUPOJE,
HanpaBJICHHBIX HA COXpPAHEHHWE pPABHOBECHUS B HKOCHUCTEMAax, OXpaHy BHJIOB,
AKOCUCTEM, OHOChEpHI);

AKTUBHOE HENPUATHE JCUCTBUK, MNPUHOCAIIUX BpEI  OKPYKArOUIEH
MPUPOIHON cpele, YMEHUE MPOrHO3HPOBATh HEOJArONMpUSTHBIE 3KOJIOTUYECKUE
MOCJIEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEIOTBPALIATh UX;



HaJIM4HUE Pa3BUTOrO SKOJIOTMYECKOTO MBILIIEHUS, SKOJIOTHYECKOU KYJIbTYpHI,
OIbITa NEeATENBHOCTH DKOJIOTHYECKOU HaIIPaBJICHHOCTH, yMEHUs
PYKOBOJICTBOBATbCSl UMHU B IO3HABaTEIbHOM, KOMMYHUKATHBHOM W COLIMAIIBHON
MIPAKTHUKE, TOTOBHOCTH K YYaCTHIO B MPAKTHYECKOU JAEATENBHOCTH IKOJIOTHYECKOM
HaIIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOTO O3HAHUS:

c(OPMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HayKd U OOIIECTBEHHOW IMPaKkTUKH, OCHOBAHHOI'O Ha JIHAJOre
KYJbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B TIOJUKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHNUE S3BIKOBOM M YHUTATEIBCKOW KYyJIbTYPHl KaK CpEICTBA
B3aUMOJICHCTBUS MEXIY JIIOAbMU U TIO3HAHUS MUPA;

MOHMMAaHWE crHenuuKu OHOJIOTUM KaK HayKh, OCO3HaHUS €€ poJd B
(OpMUPOBAHMN PALMOHAIBLHOTO HAYYHOTO MBIIUIEHUS], CO3/IaHUU LIEJIOCTHOTO
IOpPEICTaBICHUA 00 OKPY’KAIOLIEM MHUpPE KaK O €IMHCTBE MPUPOIbI, YEIOBEKA U
oOlIecTBa, B MO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEH M PEIIeHHH MpoOJeM
COXpaHEHUs MPUPOJHOTO PABHOBECHS;

yOEXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTMM [JIi COBPEMEHHOW LMBHJIM3AINU:
o0Oecrie4eHrss HOBOTO YPOBHSI Pa3BUTHUS MEIULMHBI, CO3/IaHUE IEPCIEKTUBHBIX
OMOTEXHOJIOTHM, CHOCOOHBIX  pelaTh PECypcHble MPOOJEMBbl  Pa3BUTHUS
YeJI0BEUECTBA, MOMCKA MyTel BhIXOAA M3 TIOOATBHBIX SKOJOTHUYECKHUX MPOOIEM U
o0OecrieueHuss  mepexoja K  YCTOMYMBOMY  Pa3BUTHIO,  PAIlMOHAIILHOMY
UCIIOJIb30BAaHUIO TPHUPOAHBIX PECYpCcOB M (POPMUPOBAHHIO HOBBIX CTaHIApTOB
KU3HH;

3aMHTEPECOBAHHOCTh B IIOJYYEHUH OHMOJOTMYECKMX 3HaHUM B ULeNsIX
MOBBIIIEHUST OOLIEH KYJbTYypbl, €CTECTBEHHO-HAyYHOHM T'PAMOTHOCTH, Kak
COCTaBHOM 4YacTH (PyHKUMOHAIBHOW I'PAMOTHOCTH O0YyYaroIuxcs, GOpMHUPYEMO
pU U3YYEHUU OMOJIOTUY;

NIOHUMAHUE CYLIHOCTH METOJOB NO3HAHUS, UCIOJb3YEMBIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH HCIOJIb30BaTh TMOJIy4aeMble 3HAHMUS JUIsl aHalu3a |
OOBSACHEHHUSI SBJIICHUNM OKPY>KAIOIIEr0 MUpa U MPOUCXOMAAIIUX B HEM M3MEHEHH,
yMEHUE JiefaTh OOOCHOBAHHBIC 3aKIIOYEHHS] HAa OCHOBE HAYy4YHBIX (AKTOB U
MMEIOIIMXCS JaHHBIX C LIEJIBIO IMOJTYYEHUs JOCTOBEPHBIX BHIBOJOB;

CIOCOOHOCTh CaMOCTOSITEIBHO HCIIOJIb30BaTh OMOJOTHMYECKHE 3HAHUS IS
penieHus NpoOyieM B peajbHbIX )KU3HEHHBIX CUTYalUsIX;

OCO3HAHHWE IIEHHOCTH HAyYHOW JMESITeNIbHOCTH, TOTOBHOCTHh OCYILECTBIATH
IIPOEKTHYIO U UCCIIEA0BATENBCKYIO IEATEIbHOCTh UHANBUAYAJIbHO U B TPYIIIIE;

TOTOBHOCTh W  CIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa3OBaHHMIO U
caM000pa30BaHUIO0, K aKTHBHOMY IIOJIyY€HHUIO HOBBIX 3HAHUUA MO OWOIOTHH B
COOTBETCTBUM C KU3HEHHBIMU ITOTPEOHOCTAMHU.



METAIIPEIMETHBIE PE3YJIBTATDBI

MertanpenMeTHble pe3yJbTaThl OCBOCHUSI yueOHOro mpeamera «buonorus»
BKJIIOYAIOT: 3HAYMMbIe Uil (OPMUPOBAHMS MHPOBO33PEHUSI O0O0YyYAIOIIUXCS
MEXKIUCIUIUITMHAPHBIE (MEXIPEAMETHBIE) OOIIEHAYYHBIE MOHATHS, OTPAKAIOIIUE
IIEJIOCTHOCTh HAyYHOW KApTUHBI MHpa W CHEMU(HUKYy METOJO0B TO3HAHUS,
UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKax (BEIECTBO, SHEPTHUs, SIBJIICHUE, MPOIIECC,
CUCTEMa, Hay4HbIN (haKT, MPUHIINI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs,
WCCeOBaHNe,  HAONIOJCHHWE, W3MEpPEHWEe, OKCICPUMEHT U JIpyTHe);
YHUBEpCAIbHBIC ydeOHBIC JeHCTBUS (TIO3HABATEIbHBIC, KOMMYHUKATHBHBIC,

pEryJsTUBHBIE), o0ecreynBaroIIne (dbopmupoBaHue (yHKIHOHATBHOM
IPaMOTHOCTH UM  COLIMAJIBHOM KOMIIETEHUUH OOy4YaroIIMXCs; CHOCOOHOCTh
oOyJaromuxcs UCITIOJIB30BaTh OCBOCHHBIE MEXIUCIUIUIMHAPHBIE,

MHPOBO33pEHUYECKHE 3HAHUS W yHHBEPCAJIbHBIE ydeOHBbIC JICUCTBHS B
ITI03HABATEIIbHON U COLMAIIBHON MPAKTHUKE.

B pesynbrare wu3ydeHHs OHOJOTMM Ha YpPOBHE CpeaHero oOIero
obpazoBaHus y oOyuwaromierocs OyayT cpopMHpOBaHBI  ITO3HABATEIbHBIC
YHUBEpCaIbHBIC YICOHBIC NEHCTBYS, KOMMYHHKATUBHBIC YHUBEPCAIBHBIC YICOHbIC
JICUCTBUSA, PETYyJISATUBHBIC YHUBEpPCAIbHBIC YUYCOHBIC JEHCTBHS, COBMECTHAs
JIEITEILHOCTD.

MeTtanpenMeTHbIe Pe3yabTaThl OCBOCHHUS IPOTPaMMBI CPEIHEro OOIIero
00pa3oBaHuUsl TOHKHBI OTPAXKATh:

OBaaaenue YHHUBEpPCAJIbHBIMH y4eOHBIMHU NMO3HABATEJILHBIMH
JeHCTBUSIMM:

1) 6a30BbI€e JJOrHYECKHE IeHCTBHUS:

CaMOCTOSITeTbHO  (popMynupoBaTh HM  aKTyallU3UPOBaTh  MpoOsIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

HCIIOJB30BaTh IIPH OCBOCHUW 3HAHUN NPUEMBI JIOTHYSCKOTO MBIIIJICHHUS
(amanm3a, cUHTE3a, CpaBHEHUS, KiaccupuKkauu, 0000IIeH ), paCKpbIBaTh CMBICT
OMOJIOTUYECKUX TOHITHH (BBIJACISTh UX XapaKTepHBIC MPU3HAKH, YCTaHABIIUBAThH
CBSI3U C IPYTUMH TTOHSATHSIMH );

ONpENCNATh IETU JEATCIIbHOCTH, 3aJaBas IMapaMeTphl W KPUTCPUU UX
JOCTHOKCHHUSI, COOTHOCUTD PE3YJIbTAThI JEATEIHLHOCTH C TIOCTABJIICHHBIMU TICIISIMHU;

HCIIOJIb30BaTh OMOJIOTMYCCKHE TOHATHUS U1 0OBSICHEHUS (PAKTOB M SIBJICHUM
YKABOM IIPUPOBI;

CTPOUTH JIOTHYECKUE pacCyXIeHus (MHAYKTUBHBIC, JEAYKTHUBHBIC, TIO
aQHAJIOTUH), BBISBIATH 3aKOHOMEPHOCTH M IPOTHUBOPEUYHS B PacCMAaTPUBACMBIX
SIBJICHUAX, (DOPMYJIMPOBATH BBIBOBI M 3aKJIFOUCHUS,

MPUMEHSTH CXEMHO-MO/IENTbLHBIE cpencTBa JUIS MIPEICTABIICHUS
CYIIECTBEHHBIX CBSI3€M M OTHOIICHUN B M3yuyaeMbIX OMOJIOTHYECKHX OOBEKTaXx, a



TAK)K€  NPOTUBOPEYMH  Pa3HOrO0  poJa,  BBIBIEHHBIX B Pa3JIMYHBIX
MH(POPMALIMOHHBIX HCTOUYHUKAX;

pa3palaThIBaTh IJIaH PEIICHUS MPOOJIEMBI C YIETOM aHAN3a UMEIOLTIXCS
MaTepuaIbHbIX U HEMATepUaIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTUBBI B I€ATEIbHOCTh, OIEHUBATh COOTBETCTBUE PE3YJIHTATOB
LEJISIM, OLIEHHBATh PUCKU NOCIEACTBUN AESATEIbHOCTH;

KOOPAMHUPOBaTh M  BBINOJHATH pabOTy B  YCIOBHMSIX PpEalbHOrO,
BUPTYaJIbHOIO U KOMOWHHUPOBAHHOTO B3aUMOICUCTBHS;

pa3BUBaTh KPEaTMBHOE MBIIIICHUE MIPU PEIICHUH )KU3HEHHBIX MTPOOIIEM.

2) 06a30BbIe HCCIEI0BATEILCKIE eiiCTBHS:

BJIJI€Th HaBbIKAMHU y4€OHO-UCCIIEI0BATEIbCKON 1 TPOEKTHOU €SI TEIbHOCTH,
HaBbIKAMM  pa3pelieHusi MNpo0JieM, CIOCOOHOCTbIO M TOTOBHOCTBIO K
CaMOCTOSTEIIbHOMY MOUCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a7a4, IPUMEHEHHUIO
Pa3IMYHBbIX METOJOB [TO3HAHUS;

UCIIOJIB30BaTh PAa3JINYHbIE BHJBI JEATEIBHOCTH II0 IOJYYEHUIO HOBOIO
3HAHUS, €ro MHTEpIpeTaluu, MpeoOpa3oBaHUIO W IMPUMEHEHUIO B YYEOHBIX
CUTYAIMIX, B TOM YKCJIE NPU CO3JaHUN YYE€OHBIX U COLIMAIIBHBIX MPOEKTOB;

(GopMHUpPOBATh HAYUYHBIM TUI MBILIUICHUS, BIaJETh HAYYHOH TEPMUHOJIOTHEH,
KJIIOYEBBIMU MOHITUSIMU U METOJIaMU;

CTaBUTh M (OpMyJIHpOBaTh COOCTBEHHBIE 3aJaud B 00pa3oBaTEIbHOU
JESITeIbHOCTU U )KU3HEHHBIX CUTYAlIHAX;

BBISIBJIAITh NPUYUHHO-CJICJICTBEHHBIE CBA3M U aKTYaJIM3UpPOBaTh 3ajady,
BBIIBUTaTh TUIOTE3y €€ pELIEHUs, HaXOAUTh apryMEHTbl AJsl JI0Ka3aTeIbCTBa
CBOUX YTBEPKJICHUI, 3a/1aBaTh MAPaMETPhl U KPUTEPUU PEILICHUS;

aHANIM3UPOBaTh TMOJYYEHHbIE B XOJ€ pEIICHHUS 3aJayd  Pe3yJbTaThl,
KPUTUYECKH OLEHUBATHh UX JOCTOBEPHOCTbH, MPOTHO3UPOBATH U3BMEHEHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OLIGHKY HOBBIM CHUTYyallUsIM, OLIEHUBaTh INPUOOPETEHHBIN OIBIT;

OCYLIECTBIISITh LI€JICHANIPABICHHBIN MOMCK MIEPEHOCA CPEACTB U CIIOCOOOB
AeicTBUs B PO ECCHOHAIBHYIO CPELy;

YMETh MIEPEHOCUTD 3HAHMSI B TIO3HABATENIbHYIO U PAKTHYECKYIO 00JIaCTH
KU3ZHEIEATEIIbHOCTH;

yMETh MHTErpUPOBaTh 3HAHUSA W3 pa3HbIX MPEIMETHBIX 00JacTel;

BBIIBUTATh HOBBIE UJIEH, TIpeiaraTh OpUTHHAIBHBIC TIOXOAbI U PEIICHHUS,
CTaBUTH MIPOOJIEMBI U 33]1a4H, JOITYCKAIOILIIE aIbTEPHATUBHBIEC PEIICHUS.

3) pa6ora ¢ undgopmanmeii:

OPUEHTHPOBATHCS B PA3IMYHBIX UCTOYHUKAX MH(pOpMaLUu (TEKCTE y4eOHOTOo
nocoOusi, Hay4YHO-TIOMYJISIPHOM  JuTeparype, OHMOJOrMYECKUX CJOBapsAX U
CIPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B IHTEepHETE), aHAIN3UPOBATh



MH(GOPMALIMIO PA3IUYHBIX BUJIOB U (OPM MPEACTABICHUS, KPUTUUECKH OIICHUBATh
e€ I0CTOBEPHOCTh U HEMTPOTUBOPEUUBOCT;

dbopMyIIMpoBaTh 3aMpOChl U MPUMEHATH PA3NIUYHBIE METOJbI IPU MOUCKE U
oTbope Oumoslornueckor mHpoOpManKu, HEOOXOAUMOM JIJIsi BBHITTOJTHEHUS YUEOHBIX
3ajady;

npuoOpeTaTh OMBIT HCHOJIB30BaHUS WHGOPMAIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOT U, COBEPIICHCTBOBAThH KYJIbTYPY aKTUBHOTO MCIOJIB30BAaHUS Pa3IMUHBIX
MIOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BBIOMpATh  ONTUMAaJbHYIO  (opMy  TpelcTaBiieHUs
ouosiornyeckor nHpopmaiuu (cxeMmbl, rpaduKu, AUarpaMMbl, TaOJIUIIBI, PUCYHKH
H IpyTroe);

UCIIONB30BaTh HAYUYHBIM SI3bIK B KadecTBE CpeAcTBa mpu paboTe cC
Ouonornyeckod uH(poOpMaIMEld: NPUMEHATh XHUMHYECKUE, (QU3NYECKHEe U
MaTeMaTUYECKHE 3HAKHM M CUMBOJIBI, (hOpMyJibl, aOOpeBUaTypy, HOMEHKJIATYpY,
UCIOJb30BaTh W MpPeoOpa3oBbIBATH  3HAKOBO-CUMBOJIMYECKUE  CPEICTBA
HaTJIATHOCTH;

BJIaJIeTh ~ HaBBIKAMHU  pACMoO3HaBaHUS W 3alIUTHl  MHQPOpPMAIUH,
MH(}OpMAIMOHHOW 0€301TaCHOCTH JIMYHOCTH.

OgiageHne yHUBEpPCAIbHBIMH KOMMYHUKATHBHBIMH /I€iiCTBUSIMH:

1) o0menue:

OCYIIECTBJISTh KOMMYHUKAIIMH BO BCeX cepax *KU3HU, aKTUBHO Y4aCTBOBAThH
B JIMAJIOre WM TUCKYCCHM MO CYILECTBY 00CYyXJIaeMoil TeMbl (YMEHHUE 3aJaBaTb
BOMPOCHI, BBICKA3bIBaTh CYXKICHHS OTHOCHTEIBHO BBIIIOJIHEHUS MpeaaaraeMoil
3aJla4yM, yYUTHIBATh WHTEPECHl U COTJIACOBAHHOCTH MO3MIIMHI JPYTHX YYaCTHHKOB
JMajora Uin JUCKYCCUH);

pacmo3HaBaTh HeBepOajbHBIE CpEACTBA OOIICHHS, TMOHUMATh 3HAYCHHUE
COLIMATIbHBIX 3HAKOB, MPEANOCHIIOK BO3HUKHOBEHUS KOH(MIMKTHBIX CHUTYaIlWH,
YMETh CMATYATh KOH(MIUKTHI U BECTH MIEPETOBOPHI;

BIAJCTh PA3IUYHBIMU CIIOCOOAMHU OOIIEHWS M B3aMMOJICUCTBUS, MOHUMATh
HaMEpPEHUs APYTUX JIOEH, POSIBIATh YBAKUTEIBHOE OTHOLIEHHE K COOECETHUKY
U B KOPPEKTHOU popme hopMyIupoBaTh CBOM BO3PAKCHHUS;

pa3BEPHYTO M JIOTMYHO H3JIaraThb CBOIO TOUKY 3PEHHSI C HCIOJb30BaHUEM
S3BIKOBBIX CPEJICTB.

2) cCOBMeCTHasl IesITeJIbHOCTh:

MOHUMATh M HCIOJIb30BaTh MPEUMYIIECTBA KOMAHJAHOW U WHIAWBUAYaIbHOM
pabOTHI IPH peIIeHUH OMOJIOTHYECKOM MPoOJIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MIPUMEHEHUS TPYNIOBBIX (JOPM B3aMMOICHCTBHSI IPU PEIICHUN YUeOHOU 3a/1a4u;

BBIOMpPATh TEMAaTHUKy UM METOAbl COBMECTHBIX AEHCTBUU € Y4ETOM OOIIUX
MHTEPECOB U BO3MOKHOCTEHN KaXKJOT0 4ieHA KOJUIEKTUBA;



OPUHUMATh 1M  COBMECTHOM  JI€ATE€JIbHOCTH, OPraHHU30BbIBaTh H
KOOPAWUHUPOBATh JEUCTBUSA MO €€ JOCTHKEHUIO: COCTaBIIATH IUJIaH JEHCTBUH,
pacupenensaTb pojad € y4ETOM MHEHUH YYacTHUKOB, OOCYXJIaTh pPE3yJIbTAThl
COBMECTHOU padOThI;

OLICHMBATh Kauye€CTBO CBOETO BKJIAJa W KaXIOr0 YYaCTHHKAa KOMaHIbl B
oO1uit pe3yNbTat Mo pa3pabOTaHHBIM KPUTEPHUSIM;

Ipe/uiaraTb HOBBIE MPOEKTHI, OLEHUBATH HJEH C TMO3UIUU HOBU3HBI,
OpUTHMHAIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYILLECTBJISITh TO3UTUBHOE CTPATETUYECKOE IIOBEACHUE B Pa3IUYHBIX
CUTYAIUSIX, IPOSIBIISITH TBOPUYECTBO U BOOOpaKEHUE, ObITh MHUITUATUBHBIM.

OByaieHue YHUBEPCAJTbHBIMHU PeryJISITUBHBIMH 1eHCTBUSMMU:

1) camoopranuzanus:

UCIIOJIb30BaTh OWOJIOTMYECKME 3HAHUS I BBISIBICHUS MPOOJIEM M HUX
pelIeHUs B )KU3HEHHBIX U YYEOHBIX CUTYAIUAX;

BBIOMpPAaTh HA OCHOBE OWOJOTMYECKHMX 3HAHUM LEJIEBbIE M CMBICIOBBIE
YCTAHOBKH B CBOMX JIEUCTBUSIX U IMOCTYNKAaxX MO OTHOIICHUIO K UBOH MPUPO/IE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIINX;

CaMOCTOATENIbHO OCYIIECTBIIATh MO3HABATEIbHYIO AESITEIbHOCTh, BBISBISATH
po0JieMbl, CTaBUTh U (DOPMYIUPOBATH COOCTBEHHBIE 3a7aul B 00pa3oBaTEIbHOM
NEATEeIbHOCTU U )KU3HEHHBIX CUTYaIUAX;

CaMOCTOSITENIbHO ~ COCTaBJATh IUIAaH pelIeHHs MnpoOJemMbl ¢  y4€TOM
HMMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOUYTCHUM;

JaBaTh OIIEHKY HOBBIM CUTYAIIUSIM;

pacMpsaTh paMKH y4eOHOTrO IpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTECHUMN;

JieJ1aTh OCO3HaHHBIA BBIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD
3a pEIICHHE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

cocoOCTBOBaTh (POPMUPOBAHUIO U MPOSIBICHUIO IIMPOKOW JpyAMLIMU B
pPa3HBIX 00JACTSIX 3HAHWM, IMOCTOSHHO TIOBHIIIATH CBOW OOpa30BATENbHBIA U
KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CHUTYallMsiIM, BHOCUTb KOPPEKTUBBI B JEATEIBHOCTbD,
OLICHHBATh COOTBETCTBHE PE3YJbTATOB LEISIM;

BJIAJE€Th HAaBbIKAMHU  [IO3HABATENbHOW  pedlieKCMM  Kak  OCO3HAHMS
COBEpILIAEMbIX JIEUCTBUI W MBICIUTEIBHBIX TMPOIECCOB, HMX pPE3yJIbTaTOB M
OCHOBaHMM, UCHOJIb30BaTh MPUEMBI pedJIeKCUU JIA OLIEHKU CHUTYyalluu, BbIOOpa
BEPHOT'O PELICHUS;

YMETh OLEHUBATh PHUCKM M CBOEBPEMEHHO NPHHUMATh PELICHUS IO HUX
CHUKEHUIO;



IIPUHAMATh MOTHBBI M AapryMEHTHl APYTMX NpPU AaAHAIU3E PE3YIbTAaTOB
NEeATEIIbHOCTH;

3) npuHATHE ceds U IPYTHX:

IPUHHUMATh ce0s1, IOHMMAasi CBOM HEJJOCTATKU U JOCTOMHCTBA;

IIPUHAMATh MOTHBBI M AapryMEHTBl JPYTMX IIPM aHaJu3€ pe3yJIbTaTOB
NEeATEIIbHOCTH;

MIPU3HABATh CBOE MIPABO U MPABO JPYTMX HA OLIUOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MU C IMO3ULIUHU IPYTOro YeJIOBEKA.

IHPEAMETHBIE PE3YJIBTATBI

[IpenMeTHble pe3yJbTaThl OCBOCHUSI COJCPKAHHUS Y4yeOHOro mpeamera
«buonorus» Ha yriayOIEHHOM YpPOBHE OpPHUEHTHPOBAaHbI Ha OOECIeUYeHHE
npopuiabHOro  00yueHMss  oOydJaromuxcs  Oumonorud. OHM — BKJIIOYAIOT:
crienuduyeckue s OMOJIOTUU Hay4YHbIE 3HAHUS, YMEHHUSI U CIIOCOOBI IEUCTBUM MO
OCBOECHHUIO, UHTEPMIPETAIIMU U NPeoOpa30BaHUIO 3HAHUW, BUJIBI JACATEILHOCTH IO
MOJYYECHHUIO HOBBIX 3HAHUU U WX MPUMEHEHUIO B Pa3JIMUHBIX YUCOHBIX, a TAKXKE B
peanbHbIX XWU3HEHHBIX cUTyauusx. lIpeameTHbie pe3ysbTaThl MPEACTABIEHBI IO
roJlamMm U3y4eHHUs.

[IpeameTHbIe pe3ynbTaThl OCBOCHHS yueOHoro npeamera «buonorus» B 10
Kjacce NOJKHBI OTPAXKaTh:

c(hOPMUPOBAHHOCTh 3HAHMK O MECT€ W POJU OWOJOTHUM B CHCTEME
€CTEeCTBEHHBIX HayK, B ()OPMHUPOBAHUM E€CTECTBEHHO-HAYYHOW KApTUHBI MHUpa, B
MO3HAHUU  3aKOHOB MPUPOABI U  PEIIEHHH MpoOJIeM  paldOHAIbHOIO
IPUPOOIIONH30BAHUSA, O BKJIAJ€ POCCUUCKUX U 3apyOCKHBIX YUEHBIX B Pa3BUTHE
OHoJIorNy;

BIAJICHUE CHUCTEMON  OHMOJIOTUYECKMX 3HAaHUM, KOTOpas BKIIOYAET:
OCHOBOTIOJIAralIIMe OWOJIOTUYECKHE TEPMHUHBI W TMOHSATUS (KU3HB, KJIETKAa,
OopraHu3M, MeTaboJIu3M, TOMEOCTa3, CaMOPETYJISIHUs, CaMOBOCIPOU3BEICHUE,
HACJICJICTBEHHOCTh, M3MEHYMBOCTh, POCT M PA3BUTHUE), OMOJIOTHMUECKHE TECOPHUH
(knerounast teopus T. [lIBanna, M. lllneiinena, P. Bupxoa, xpomocomMHasi Teopust
HacneacTBeHHocT T. Moprana), ydenuss (H. WM. BaBumoBa — o meHTpax
MHOTOOOpa3usi U MOPOUCXOXKACHUS  KYJIbTYpPHBIX  PACTEHUM),  3aKOHBI
(eamHOOOpaA3Usi TMOTOMKOB TEPBOTO IMOKOJICHMS, PACIICTUICHUS], YUCTOTHI TaMeT,
HE3aBHUCUMOTO HacinefgoBanust [.  MeHaensi, TOMOJOTUYECKUX pSIOB B
HACJIEICTBEHHOU U3MEHYMBOCTH H. n. Basuiosa), MPUHLIUIIBL
(KOMIIIIEMEHTapHOCTH );

BJIQJICHUE OCHOBHBIMH METOJaMU HAYYHOI'O TIO3HAHMS, HCIOJIb3YEMbIX B
OMOJIOTUYECKUX HCCIICOBAHMUSIX JKUBBIX OOBEKTOB (ONMUCaHWE, W3MEpPEHHUE,
HaOII0ICHNE, SKCTIEPUMEHT);



YMEHHE BBIACISATH CYIIECTBEHHbIC MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
DYKapuOT, OJHOKJICTOYHBIX W MHOTOKJIETOYHBIX OpPraHW3MOB, B TOM YHCIIE
OaxTepuit, TpuOOB, PACTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHHUSI OPIraHOB U CUCTEM
OpraHOB pPACTCHUH, >KMBOTHBIX, YEJOBEKAa, MPOIECCOB KHUIHEACITEIbHOCTH,
MPOTEKAIONUX B OpPraHU3Max PAcTCHUM, KUBOTHBIX U YEJIOBEKa, OMOIOTHYECKUX
IPOIIECCOB: OOMEHa BelecTB (MeTaboJiM3M), MpeBpaIleHUs dHEPTUur, OpOKEeHMUS,
aBTOTPO(HOTO U reTepoTpPO(HHOr0 TUMOB MUTAHUA, (POTOCHHTE3a U XEMOCUHTE3a,
MHUTO3a, Mei03a, raMeToreHe3a, ’MOpUOreHe3a, MOCTIMOPHOHAIBHOTO Pa3BUTHA,
pPa3MHOXKEHHUS,  HMHAWBHUIyaJbHOTO  pa3BUTHS  oOpraHu3Ma  (OHTOreHe3a),
B3aMMOJICHCTBHSI T€HOB, TE€TEPO3HUCa, HCKYCCTBEHHOTO 0TOODA;

YMEHUE YCTAaHaBJIMBATh B3aWMOCBSI3W MEXKIAY OpraHOMJAMU KIETKH U UX
GYyHKUUSIMH, CTPOCHHEM KIETOK pa3HbIX TKaHEH W UX (YHKIUSIMH, MEXKIY
opraHaMM W CHUCTEMaMH OPTraHOB Yy pacTeHUM, >KMBOTHBIX M YeJIOBeKa M HX
GYHKIASIMH, MEXKIy CHCTEeMaMH OPTaHOB W WX (DYHKIUSAMH, MEXKIY dTamaMu
oOMeHa BEIECTB, ATAlaMU KJIETOYHOTO IUKJIA U KU3HEHHBIX IIMKJIOB OPTaHU3MOB,
ATanaMu AMOPHUOHAJILHOTO PAa3BUTHS, T€HOTHNOM U (PeHOTUrOM, (HEHOTHUIIOM H
dakTopamu cpejibl OOUTaHUS;

YMEHUE BBISBJISATh OTJIUYHUTENIbHBIC MPU3HAKU KUBBIX CHUCTEM, B TOM YHCIIE
pacTeHMIA, )KUBOTHBIX U YEJIOBEKa,;

YMEHHE HCIIOJb30BaTh COOTBETCTBYIOIINE ApPTYMEHTHI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO ¥ CUMBOJIMKY JUISI TOKA3aTeJbCTBA POJICTBA OPTraHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYTIIT,

yMEHHUE peniaTh OMOJOTUYECKHUE 33]1a4M, BBISBISTh MPUINHHO-CIICICTBEHHbIE
CBSI3M MEXKY UCCIIeTyeMbIMU OMOJIOTUYECKUMHU MPOLIECCAMU U SIBJICHUSIMU, J1€TaTh
BBIBOJIBI ¥ TIPOTHO3BI HA OCHOBAHUH MOJTYUYEHHBIX PE3yIbTaTOB;

YMEHHUE BBINOJHATH JIa0OpATOPHBIE M IMPAKTHYECKUE padoOThI, COONIOAATH
MpaBuJia MpU padoTe ¢ y4eOHBIM U JIAOOPATOPHBIM 000PYI0OBAHUEM;

yMEHUE BBIJIBUTATh THUIOTE3bl, TNPOBEPSATh UX OKCICPUMEHTAIBLHBIMU
cpenctBamu, (GOPMYIUPYS IIeldb HWCCICAOBAHMS, aHAJIU3UPOBATh MOIYUYEHHBIC
pe3yabTaThl U JCNIaTh BHIBOIBI;

YMEHHME Y4YacTBOBaTh B YUe€OHO-HCCIIEI0BATEIbCKON padoTe Mo Ouosoruu,
OKOJIOTMM W MEIWIIMHE, TPOBOAMMOI Ha 0a3e MIKOJbHBIX HAyYHBIX OOIIECTB, U
nyOJIMYHO  TPENCTaBIATh  MOJyYCHHbIE  pe3yJbTaThl HA  yUYEHHYECKHUX
KOH(epeHIUsIX;

YMEHHE OIICHMBATh ASTHUUYECKHE aCMEKThl COBPEMEHHBIX HCCIIEJOBAaHUM B
objactu  OWONOTMM W MEIWUWHBI  (KJIOHHPOBAaHHWE,  HMCKYCCTBEHHOE
OIIOIOTBOPEHHE, HAIPABICHHOE HM3MEHEHHE T€HOMa W CO3JaHHME TPAHCTEHHBIX
OpraHu3MOB);



YMEHHE OCYIIECTBISTh OCO3HAHHBINA BBHIOOp Oyayiieil mpodeccrnoHaTbHOMI
JESTEIbBHOCTH B 00JIacTH OMOJIOTMM, MEIULMHBI, OMOTEXHOJOTUH, BETEPUHAPUH,
CEJIbCKOTO XO3sICTBA, MUIIEBON MPOMBIIUIEHHOCTH, YTIIyOJIATh TO3HABATEIbHBIM
MHTEpEC, HAMPaBJICHHBIN Ha OCO3HAHHBIN BHIOOP COOTBETCTBYIOINIEH Mpodeccuu u
OPOAODKEHNE OMOJIOTMUECKOr0 O0pa3oBaHMsS B  OpraHM3alUsX CpPEIHEro
po(eCCUOHATIBHOTO U BBICIIETO0 00pa30BaHUS.

[TpenmeTHbIE pe3yapTaThl OCBOEHUSI yueOHoro mpeamera «buonorus» B 11
Kjlacce NOJDKHBI OTPAKATh:

c(OpMUPOBAHHOCTh 3HAHMA O MECT€ M POJIU OHOJIIOTUM B CHCTEME
€CTECTBEHHbIX HAyK, B (OPMHUPOBAHUU COBPEMEHHOH €CTECTBEHHO-HAYYHOMH
KapTHUHbBl MHpa, B IO3HAHUM 3aKOHOB MPUPOJBl U PEIICHUU 3KOJOTUYECKUX
npoOJieM 4YeloBEeYecTBa, a TakK€ B PELIEHUU BOIPOCOB PaIMOHAIBHOIO
MPUPOIOTIONB30BaHUS, U B (JOPMUPOBAHUU [IEHHOCTHOTO OTHOIICHUS K MPHPOJIE,
0OIIECTBY, YEIOBEKY, O BKIIAJIE€ POCCUHUCKHX M 3apyOEeKHBIX YUEHBIX-OMOJOTOB B
pa3BUTHE OUOJIOTHY;

YMEHHE BJIAJE€Th CUCTEMON OHOJIOTMYECKUX 3HAHUH, KOTOpas BKIIIOYAET
ONpeleieHns] W TOHUMAHUE CYIIHOCTH OCHOBOIOJATaloMMX OUOJIOIrHYECKUX
TEPMUHOB U TOHATHH (BUZ, 3KocHcTema, Ouocdepa), OMOIOTMUYECKHE TEOPHH
(aBomrormonHas teopus Y. [lapBuHa, CHHTETHUYECKAs TEOPHUs SBOJIIOIHH), YUCHUS
(A. H. CeBepnioBa — 0 myTsX W HamnpaieHUsX 3Boionuu, B.JM. BepHaackoro — o
ouocdepe), 3akoHbl (reHernueckoro paBHoBecus [[x. Xapau m B. BaiinOepra,
3apoabimieBoro cxoactsa K. M. bopa), npaBuna (munumyma FO. JluOuxa,
HKOJIOTMYECKON NUpaMuabl SHEpruu), runore3bl (rumoresa «vupa PHK» V.
['un6epra);

YMEHHE  BIaJE€Thb  OCHOBHBIMM  METOJAaMH  HAy4YHOTO  TIO3HAHMI,
UCIIOJIb3yEMbIMU B OMOJIOTHYECKUX UCCIIEI0BAHUSIX KUBBIX 0OBEKTOB U HIKOCHCTEM
(onucanue, uW3MepeHue, HaOJMIOJICHUE, IKCIEPUMEHT), CIIOCOOaMH BBISBICHUS U
OILICHKH aHTPOIOTEHHBIX U3MEHEHUH B PUPOJIE;

YMEHHE BBIIEIATh CYIIECTBEHHbIE TPU3HAKU: BHJOB, OHOIreOLEHO30B,
PKOCHUCTEM M Ouocdepsl, CTaOUIU3UPYIOMIETO, ABIKYIIETO H Pa3phIBAIOIIETO
€CTECTBEHHOTO otbopa, aJIIONaTPUYECKOro u CUMIATPUIECKOTO
BU000pa30BaHusl, BIUSHUS JABIKYIIUX CHJI SBOJIIOIMH HA TeHO(OH/ MOMyYISINH,
MPUCIIOCOOJICHHOCTH OPTaHMW3MOB K Cpelie OOWTaHWs, YepeOBaHMs HapaBlIeHU
HBOJIIOLIMU, KPYTOBOPOTA BEUIECTB U IOTOKA YHEPTHH B IKOCUCTEMAX;

YMEHHE YCTaHaBIMBATh B3aUMOCBSI3M MEXKIY TMpOILIECCaMU 3BOJIIOLMH,
JABVOKYIIMMH CHUJIAMH aHTPOTIOT€HE3a, KOMIIOHEHTAMH Pa3jIMYHbIX JKOCHCTEM U
MPUCTIOCOOICHUSIMUA K HUM OPTaHU3MOB;

YMEHHE  BBIBIATH  OTJIMYMTEIbHBIE  MPU3HAKH  JKUBBIX  CHCTEM,
MIPUCTIOCOOJICHHOCTh BUJIOB K Cpejie OOMTaHusl, aOMOTUYECKUX U OMOTUYECKHUX



KOMIIOHEHTOB ~ SKOCHUCTEM, B3aHMOCBSI3€M OpPraHM3MOB B  COOOIIECTBAX,
AHTPOIIOTCHHBIX U3MEHEHUN B SKOCUCTEMAaX CBOCH MECTHOCTH;

YMEHHE HCIIOJIb30BaTh COOTBETCTBYIOIIME apPryMEHTHI, OHOJIOTHYECKYIO
TEPMHUHOJIOTHIO M CUMBOJIMKY JJIS JJOKA3aTelbCTBA POJICTBA OPraHW3MOB Pa3HbIX
CUCTEeMAaTUYECKUX TPYMII, B3aUMOCBSI3U OPTaHU3MOB M CpeJlbl OOMTaHUS, €AMHCTBA
YeJIOBEYECKIX pac, HEOOXOIMMOCTH COXPaHEHUS MHOrooopasus BHUIOB U
HKOCUCTEM KaK yCIIOBUS COCYIIIECTBOBAHMS PUPO/Ibl U UETIOBEUECTBA,;

yMEHHUE peniaTb OMOJOTUYECKHUE 33]]a4M, BBISBISTH MPUINHHO-CIICICTBEHHbIE
CBSI3U MEXIY UCCIIEAYyEMbIMU OMOJIOTMYECKUMU MTPOLIECCAMU U SIBICHUSIMHU, JI€1aTh
BBIBOJIBI I TIPOTHO3BI HA OCHOBAHUY TIOJyYCHHBIX PE3YyJIbTATOB,;

YMEHHUE BBINOJHATH JIa0OPATOPHBIE M IPAKTHYECKUE padOThI, COONIOAATH
MpaBuJIa MpU padoTe ¢ y4eOHBIM U JIA0OpATOPHBIM 000PYI0OBAHUEM;

YyMEHHE BBIJIBUTATh THIOTE3bI, TPOBEPATh UX OKCICPUMCHTAITHLHBIMHU
cpenctBamu, (GOpMyIUpys I1eldb HCCIEAOBAHMS, aHAJIU3UPOBATH IOJTYUYEHHBIC
pe3yiabTaThl U JENIaTh BHIBOIBI;

YMEHHME Y4YacTBOBaTh B Y4€OHO-UCCIEIOBATEILCKOM paboTe Mo OuoJIoruw,
AKOJIOTMH W MEIUIIMHE, TMPOBOJAUMOIN Ha 0a3e MIKOJBHBIX HAayYHBIX OOINECTB, U
nyOJUYHO  TPEACTaBIATH  IOJYYEHHBIE  pe3yjibTaThl HAa  YUYEHUYECKUX
KOH(DEpEeHIUsIX;

yMEHHUE OIEHUBATh THUIMOTE3bl M TEOPUH O TIPOUCXOXKICHUH JKU3HU, YEIOBEKA
¥ YeJIOBEUECKUX pac, O MPUYHMHAX, MOCIEACTBUSIX M CIOCO0aX MpedoTBpaIICHUs
r100abHBIX U3MEHEHUH B Onocdepe;

yMEHHUE OCYIIECTBJIATh OCO3HAHHBIM BHIOOp Oynmyrmiei mpodeccruoHanbHOM
JeSTETLHOCTH B 00J1aCT OMOJIOTHH, IKOJIOTHH, TPUPOAOIIONH30BAHUS, MEIUIINHBI,
OMOTEXHOJIOTHH, TICUXOJIOTHH, BETEPUHAPUU, CEIHCKOTO XO3SAUCTBA, MHUIIEBON
MPOMBINIJICHHOCTH, YTAyOJsTh MO3HABATENbHBIN HWHTEpEC, HamNpaBlICHHBIA Ha
OCO3HaHHBIA  BBIOOP  COOTBETCTBYIOLIEH  mpodeccun U TPOJOJDKEHUE
OrosoruYecKoro oOpa3oBaHUsI B OpraHU3ALMSIX CPEIHEro MPO(ECCHOHATLHOTO U
BBICIIIET0 00Opa30BaHUSI.



TEMATHYECKOE INTAHUPOBAHUE
10 KJIACC

n/a

KommuectBo yacos

HaumeHnoBanue pa3nienos u
Kontponbubie | [IpakTuueckue

TEM MPOTPaMMBbI Bcero
paboThI paboThl

DJIEKTPOHHBIE
(unpoBrie)
o0Opa3oBaTenbHbIC

pecypcbl

CIIMCOK UTOTOBBIX
MJIAHUPYEMBIX

pe3yabTaTOB C YKa3aHUEM
3TanoB uX GOPMUPOBAHUS

Ccoco0 OLIEHKH
HUTOTOBBIX
IUTAHUPY EMBIX
pe3yJIbTaTOB

Buosnorus kak Hayka 1

- ¢(hOpMHUPOBAHHOCTD
3HaHUI 0 MECTE U POJIH
OMOJIOTUU B CUCTEME
€CTECTBEHHBIX HAYyK, B
bopmupoBaHUU
€CTECTBEHHO-HAy4YHOU
KapTHHBI MUPA, B
MO3HAaHUH 3aKOHOB
NPUPOJIBI M PELICHUH
npo0JieM paroHaIbHOTO
NPUPOIOTIONB30BAHMUS, O
BKJIQJI€ POCCUMCKUX U
3apyOeKHBIX YUEHBIX B
pa3BUTHE OHOJIOTHH;

ColOecenoBanue

JKusrle cucTeMBI U UX
M3y4YCHHUE

- BJIaJICHUE CUCTEMOM
OMOJIOTHYECKUX 3HAHUH,
KOTOpasi BKIIFOYAET:
OCHOBOITOJIAraroIIre
OMOIOTMYECKUE TEPMUHBI
1 TTOHATHUS (’KU3Hb,
KJIETKA, OPTaHMU3M,
MeTaboI13M, TOMEOCTa3s,

[IpenmerHblii
JUKTaHT




caMoOperyJisius,
CaMOBOCIIPOU3BEIEHHUE,
HaCJEACTBEHHOCTb,
U3MEHYUBOCTh, POCT U
pa3BUTHE),
OHMOJIOTMYeCKHe TEOPUU
(xnerounas teopus T.
IIBanna, M. Ilneiinena,
P. BupxoBa, XxpoMOCOMHas
TEOpHs HACJICICTBEHHOCTH
T. Moprana), yuenus (H.
. BaBuiioBa — o 1ieHTpax
MHOT'000pa3us u
MIPOUCXOXKICHUS
KYJbTYPHBIX PACTCHHUIA),
3aKOHBI (€JUHO00pasus
MMOTOMKOB TIEPBOTO
MTOKOJICHUSI, PACIICTUICHHSI,
YUCTOTHI TAMET,
HE3aBUCUMOTO
HacyenoBanus I
Mennens,
TOMOJIOTUYECKHX PSIOB B
HacJeICTBEHHOU
n3MeHunsBocty H. U.
BasuoBa), mpuHIUIIBI

(KOMIUJIEMEHTapPHOCTH);
- YCTaHaBJIUBATh [IpakTuueckas
buonorus knerku 0.5 B3aUMOCBSI3H MEXKIY pabora

opraHonaMu KJICTKHU U UX




(byHKIMAMH, CTPOCHUEM
KJIETOK Pa3HbIX TKaHEH U
uX QYyHKIUSIMHU, MEKIY
OpraHamMM U cucTeMaMu
OpPraHOB y pacTeHUil,
’KMBOTHBIX U Y€JIOBEKa U
uX QYHKIHUSIMH, MEXKITY
CHCTEMaMH OPTaHOB M UX
(bYHKIHAMU, MEXKITY
sTanaMy oOMeHa BEIIECTB,
ATaramu KJIETOYHOTO
IIUKJIA U )KU3HEHHBIX
IIUKJIOB OPTaHU3MOB,
3TarnamMu SMOPUOHATIBHOTO
pa3BUTHSL, TEHOTUIIOM U
benotunom, GpeHoTurIoMm u
bakTopamu cpebl
oOuTaHus;

XuMH4YecKasi OpraHu3anus
KJIETKH

10

- YMCHHEC UCIIOJIB30BAaTh
COOTBETCTBYIOIIHE
apryMEHTHI,
OHMOJIOTHYECKYIO
TEPMHUHOJIOTHIO U
CUMBOJIIUKY JIJIst
JIOKA3aTeIbCTBA POJICTBA
OpPTraHU3MOB Pa3HBIX
CUCTEMAaTUYECKUX IPYIIIL,

[IpakTrueckas
pabora

Crpoenue 1 GyHKIMU KIETKH

- YCTaHOBHTH
(GYyHKIHSIMU, MEXKTY

IIpakTrueckas
pabora




OpraHaM¥ U CHCTEMaMHu
OpraHOB y paCTEHUH,
JKMBOTHBIX M YEJIOBEKA U
UX QYHKIHSIMHU, MEXITY
CHCTEeMaMH OPTaHOB U UX
(bYHKIMAMU, MEXKTY
sTarnamMu oOMeHa BEIIECTB,
dTanamu KJIETOYHOTO
IIMKJIA U )KU3HEHHBIX
IIKJIOB OPTaHU3MOB,

TectupoBanue

OOMeEH BEILIECTB U
MIPEBpAICHUE YHEPTUU B
KJIETKE

- YMEHHUE BBISABIATD
OTJIMYUTEIIbHBIEC TPU3HAKU
KHUBBIX CUCTEM, B TOM
YUCJIE PACTECHUN,
YKUBOTHBIX U YEJIOBEKA;

IIpakTuyeckas
pabora
TectupoBanue

Hacnencrsennasa
uH(pOpMaIUs U peaau3anus
€€ B KJIIETKE

0.5

yMEHHE peliaTh
OMOJIOrMYECKUE 3a/1a4H,
BBISIBJISITH IPUYMHHO-
CJIIEICTBEHHEIE CBSI3H
MEXTy HCCIIETyEMbIMH
OMOJIOTMYECKUMHU
MIPOIIECCaMHU | SIBIICHUSIMH,
JIeNIaTh BHIBOILI U
MPOTHO3BI HA OCHOBAHUHU
MOJTy4YE€HHBIX Pe3yIbTaTOB;

[IpakTrnueckas
pabora

JKU3HEHHBIN UK KIIETKH

- YMCHHEC UCIIOJIB30BAaTh
COOTBETCTBYIOLIHE
apryMEHTHI,
OHMOJIOTHYECKYIO

[IpakTnueckas
pabora




TEPMUHOJIOTHIO U
CUMBOJIMKY JJIs
JI0Ka3aTeNIbCTBA POACTBA
OpraHU3MOB Pa3HBIX
CUCTEMATUYECKUX IPYIIIL;

Crpoenue u GyHKIUH
OpPraHu3MoB

17

1.5

- YMEHHE HCIOIb30BATh
COOTBETCTBYIOIIHE
apryMeHTBHI,
OHMOJIOTYECKYIO
TCPMHUHOJIOTHUIO U
CHUMBOJIUKY IJIA
JI0Ka3aTeIbCTBA POJICTBA
OpPraHU3MOB Pa3HbIX
CHCTEMATHYECKUX TPYIIIT;

[IpakTyeckas
pabora

10

Paszmuoxenue u pa3BUTHUC
OpTraHnu3MOB

1.5

-YMEHHUE BBIABIIATH
OTIIMYUTEIILHBIE IIPU3HAKU
KUBBIX CUCTEM, B TOM
YHUCJIE PACTEHUN,
YKUBOTHBIX U YEJIOBEKA;

[IpakTrueckas
pabora

11

I'enernka — Hayka o
HACJIEJICTBEHHOCTH U
N3MCHYHMBOCTU OPraHU3MOB

0.5

- YMEHHeE peliaTh
OMOJIOTHYECKUE 3a1a4H,
BBISIBJISITH IPUYHHHO-
CIEICTBEHHEIE CBSI3HU
MEXy HCCIeTyEeMbIMU
OMOJIOTHYECKUMHU
MIPOIIECCaMHU | SIBIICHUSIMH,
JIENaTh BHIBOILI 1
MIPOTHO3BI HA OCHOBAaHUH
MOJTy9EeHHBIX Pe3yIbTaTOB;

[IpaxTHueckas
pabora




12

3aKOHOMEPHOCTH
HACJIEJCTBEHHOCTH

10

- YMEHUE pelaTh
OHOJIOrMYECKHUE 3a1a4H,
BBIABJIIATH HpI/ILII/IHHO'
CJIEJICTBEHHBIE CBSI3U
MEXTY UCCIIETYSMbIMH
OMOJIOrHYECKMMHU
HpOHeCCﬁMI/I U ABJICHUSAMU,
JcJIaTb BBIBOJbI U
IIPOrHO3bI HA OCHOBAHUH
MOJTyYEHHBIX PE3YJIbTATOB;

MpakTuyeckas
paboTa

13

3aKOHOMEPHOCTH
U3MEHYUBOCTH

- yMEHHE Y4acTBOBAaTh B
y4eOHO-
UCCIIeI0BATEIIBCKON
pabote mo 6uonoruw,
9KOJIOTUHU U MEJHUIINHE,
MIPOBOAMMON Ha 0aze
IIKOJIbHBIX HAYYHBIX
00I11eCTB, U MYOJINYHO
NPEACTaBIISATh
TIOJTyYEHHBIE PE3YIIbTaThI
Ha yYCHUIECKUX
KOH(epeHIHSIX;

IIpakTuyeckas
pabora

14

I'eneruka yeaoBeka

0.5

- YMEHHE OIEHUBATH
STHYECKHE ACIIEKThI
COBPEMEHHBIX
HCCIIEIOBAHUN B 00J1aCTH
OHOJIOTHH U MEIULIUHBI
(KIOHMpOBaHUE,
HCKYCCTBEHHOE

[IpakTnueckas
pabora




OIJIOJOTBOPEHHE,
HaIPaBJIEHHOE U3MEHEHUE
IeHOMa U CO3JJaHHe
TPAHCT€HHBIX
OpPraHHU3MOB);

15

Cenexuus opraHu3MoB

- YMEHHE OIICHUBATH
STHYECKHE ACIEKThI
COBPEMEHHBIX
HCCIICIOBAHUN B 00JIaCTH
OMOJIOTUH U MEIUIINHEI
(KJIIOHMpOBaHUE,
HCKYCCTBEHHOE
OIUIOZOTBOpPEHUE,
HaIlpaBJIEHHOE U3MCHEHHUE
FeHOMa U CO3JIaHHue
TPaHCTEHHBIX
OpPraHHU3MOB);

[IpakTyeckas
pabora

16

buorexHonorusa u
CHHTETHYECKas OMOJIOTHS

- YMEHHUE OCYIIECTBIISITh
OCO3HaHHBIHN BHIOOD
Oymytei
npodeccuoHaIbHOM
JIeSITEIIFHOCTH B 001aCTH
OMOJIOTHH, METUIIUHEI,
OMOTCXHOJIOTHH,
BETEpUHAPUH, CETBCKOTO
XO3SIUCTBA, TUIIEBOM
MIPOMBIIIIIEHHOCTH,
yriyOnsaTh
MO3HABATEJILHBIN HHTEPEC,

becena




HaIlpaBJICHHBIN HA
OCO3HaHHBIN BBIOOD
COOTBETCTBYIOLIEH
npodeccuu u
MIPOJOJKEHHE
OMOJIOTHYECKOTO
o0Opa3oBaHWsI B
OpTraHU3AlHUIX CPEIHETO
po(hecCHOHATTLHOTO H
BBICIIETO 00Opa30BaHUA.

17 PesepBHOE Bpems

OBIIEE KOJIMYECTBO HACOB
I10 ITPOTPAMME

102

13




11 KUIIACC

KouuvecTBO 4acoB DJIeKTPOHHbIE
HanmeHnoBaHMe pa3/iesioB U TeM (uudpoBbie)
Ne i/t Konrpouabnsie | IIpakTnyeckue
NMpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
1 3apoxIeHue U pa3BUTHE SBOIOIMOHHBIX 4
MIpe/ICTaBICHU B OMOJIOTUN
MuKkpo3BOIIOIUS U €€ Pe3yNIbTaThI 14 2
MaxpodBONIOIHS U €€ Pe3yIbTAThI 6
[TpoucxoxxaeHne u pa3BUTHE KU3HHA HA
4 P 8 P 15 15
3emiie
5 [IpoucxoxaeHune 4eiaoBeKa — aHTPOIIOTEHES 10 1
DKOJIOTHSI — HayKa O B3aMMOOTHOIICHHUSX
6 OpPraHU3MOB U HAJJOPTaHU3MEHHBIX CUCTEM 3 0.5
C OKpY>Karollen cpenon
7 OpranusMmel 1 cpeia OOUTaHUS 9 15
8 DKOJIOTHS BUIOB U TIOMYJISIIUNA 9 0.5
DKoJ0rHUs CO00IIECTB. DKOJIOTUYECKUE
9 H 12 0.5
CHCTEMBI
10 buocdepa — riobanpHas sxocucTeMa
11 UYenoBek 1 oOKpyxarolas cpeaa
12 PesepBHOE Bpems
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 102 0 7.5




