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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo y4yebHomy mpenmery "buonorus" (mamee - Ouosorusi) Ha
YpOBHE CpelHero olIiero odpazoBaHusi pa3dpaboraHa Ha ocHOBe DenepabHOIO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit deneparuny,
dI'oC COO, Konuenuuu mpenojaBaHusi yuyeOHoro mnpeamera «buosorus» wu
OCHOBHBIX MOJOKEHUH (enepanbHoil paboueil mporpaMMbl BOCIIUTAHUSI.

YueOunbiii npeamer «buonorus» yriayonénnoro ypoBHs usydenus (10-11
KJIacChl) SIBJISIETCSL OJJHUM W3 KOMIIOHEHTOB IpeAMETHOM obsactu «EcTecTBeHHO-
HayyHble mnpeamerb». CormacHo mnonoxkenusm OIOC COO mnpoduibHbIe
y4eOHbIE MPEAMETHI, U3y4aeMble Ha YIUIYOJIEHHOM YpPOBHE, SIBJSIFOTCSI CIIOCOOOM
muddepenimanun  oOydeHHS Ha YpPOBHE CpemHero oOmero oOpa3oBaHHS W
MPU3BaHbl O0ECHEYUTh MPEEMCTBEHHOCTh MEXIY OCHOBHBIM OOLIUM, CpPEAHUM
00IIMM, CPEHUM NMPO(ECCHOHATBHBIM U BBICIIUM oOpa3oBaHHeM. B To ke Bpems
KOKIbII M3 ATUX YYEOHBIX IMPEAMETOB JOJDKEH OBITh OPHEHTHPOBAaH Ha
IPUOPUTETHOE pELIEHUE OOpa30BaTENbHBIX, BOCHHUTATEIbHBIX M Pa3BHUBAIOLIUX
3aja4, CBSA3aHHBIX C NpodopHeHTalrell OO0ydJaromMXcd M CTHUMYJIMPOBAHHEM
UHTepeca K KOHKPETHOM 00JaCTM Hay4yHOrO 3HaHUs, CBSI3aHHOrO C Ouojoruei,
MEIULIMHON, SKOJOTUEN, TICUXOJOTUEN, CIIOPTOM WJIM BOEHHBIM JICJIOM.

[Iporpamma no yueOHOMYy mpeamery "buonorusa" na€r mpencTraBlieHHE O
e W 3ajJadax u3ydeHusi ydyeOHoro mnpeamera «buonorus» Ha yriayOiaéHHOM
YPOBHE, Onpeaenser 00s3aTelIbHOe (MHBAPUAHTHOE) IPEIMETHOE COIEPIKaHUE, Ero
CTPYKTYPHpPOBaHHE MO pas3jiesaM M TeMaM, paclpeneseHue Mo Kjaccam,
PEKOMEHAYET MOCJIEN0BATEIbHOCTh H3Y4YEHHUS Y4EOHOro Marepuana C y4ETOM
MEXIPEAMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€H, JIOTMKHM YydeOHOro mpolecca,
BO3PAaCTHBIX oOcoOeHHOcTel oOywatomuxcsi. B mporpamme mo Ouonoruu
peann30BaH MPUHIUI IPEEMCTBEHHOCTH C HU3YYEHHEM OMOJIOTMH Ha YpPOBHE
OCHOBHOIO  ob0miero  oOpa3oBaHMsi, Omaromaps 4YeMy IpPOCMaTpUBAETCS
HaIlpaBJIEHHOCTh HA  MOCJEAYIOLIEee pa3BUTUE OHONOTMYECKHX  3HAHUU,
OPUEHTUPOBAHHBIX Ha (POPMHpPOBAHHE €CTECTBEHHO-HAYYHOI'O MHPOBO33pPEHUS,
AKOJIOTMYECKOr0 MBIIUIEHUS, TMPEACTaBICHU O 370pOBOM 00pasze >KU3HU, Ha
BOCIIUTAHUE OEpeXHOro OTHOILEHUS K OKpyKaroleil mnpupoaHoit cpene. B
nporpaMMe Mo OMOJIOTMHM TakKe IMOKa3aHbl BO3MOXXHOCTH YYEOHOro mpeamera
«buonorusi»y B peanmuzauun TpeboBanuit PIOC COO k mIAHUPYEMBIM
JUYHOCTHBIM, METaNpeJMETHBIM W MpEeIMETHBIM pe3ylbTaTaM OOydeHus U B



(GbopMUpPOBaHUU  OCHOBHBIX BHJIOB  Yy4EOHO-TIO3HABATEILHOW  JI€ATENBLHOCTH
o0yyarolmmxcs MO OCBOCHHUIO COJAEpKaHMSI OMOJIOTMYECKOro oOpa3oBaHHsA Ha
YPOBHE CpeJIHET0 00111eT0 00pa30BaHUsI.

VYyeOnblii npeamer «buonorus» Ha ypoBHE CPEeIHEro oOIero oopa3oBaHUs
3aBeplIaeT OMOJIOTMYEeCcKoe O00pa3oBaHME B WIKOJIE M OpPUEHTUPOBAH Ha
paciiupeHre U yriyOsieHue 3HaHUW O0OydaroluXcsi O JKMBOM MPUpPOAE, OCHOBAX
MOJIEKYJISIDHOW M KJIETOUHOW OWOJIOTHH, SMOPHOJIOTHU U OHOJOTHH Pa3BUTHS,
TeHETUKH, CEIEKIIMU, OMOTEXHOJOTUH, IBOJIIOLIMOHHOTO YYEHHUS U SKOJIOTHH.

N3yuenune yuebHOro mnpeamera «buonorus» Ha YriayOJeHHOM YpOBHE
OPUEHTUPOBAHO Ha MOATOTOBKY OOYYAIOIIMXCS K IMOCJEAYIOIIEMY MOIYyYEHUIO
Ouonornyeckoro  oOpa3oBaHusT B By3aX W OpraHU3alMsIX  CPEIHEro
npodeccuoHaibHOro o0pa3oBanus. OCHOBY €ro COIEP)KaHUS COCTaBISIET CUCTEMa
OMOJIOTUYECKUX  3HAHUM, TMOJNYYEHHBIX TMPU U3YYEHUH  OO0y4aroIUMHUCS
COOTBETCTBYIOIIMX CHCTEMATHYECKUX PA3IEIIOB OMOJOTMU Ha YPOBHE OCHOBHOT'O
obmrero oopazoBanus, B 10—11 kmaccax 3Tu 3HaHMS TMOJy4aroT pa3BuTue. Tak,
pacliupeHbl W YIJIyOJIeHbl OHMOJOrMYECKHE 3HAHUS O PACTEHUAX, >KUBOTHBIX,
rpubax, OakTepusix, OpPraHU3ME€ YeJIOBEKa, OOIIMX 3aKOHOMEPHOCTSX >KU3HH,
JOTIOJIHUTENILHO BKIIOUEHBI OMOJIOIMYECKUE CBEACHUS TPUKIIATHOTO U TOUCKOBOIO
XapakTepa, KOTOPbIe MOKHO HCIOJIb30BaTh KaK OPUEHTHUPBI ISl MOCIEAYIOIIErO
BbIOOpa mpodeccun. Bo3moxkHa Takke WHTErpanus OMOJOTMYECKUX 3HAHUN C
COOTBETCTBYIOILIMMH 3HAHUSIMH, TMOJYYEHHBIMU OOYYaIOIIMMHUCS TPH H3YYECHHH
bu3uKu, XUMUH, Teorpapuu 1 MaTEMaTUKH.

CtpykTypa mporpamMmbl 1o ydeOHOMy mpeamery "buomorus" otpaxaer
CUCTEMHO-YPOBHEBBIM M SBOJIOLMOHHBIM MOAXOAbl K HW3YYEHUIO OHOJOTHH.
CornacHo UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE [ KUBBIX
CUCTEM Pa3HOI'0 YPOBHs OpraHU3alllM, BOJIOLUHA OPraHMYECKOr0 MUpa Ha 3eMIle,
COXpaHEHUsi OHMOJOrMUecKoro pasHooOpasusi I1iaHetel. Tak, B 10 kiacce
M3YYalOTCS OCHOBBI MOJIEKYJSIPHOM M KJIETOYHOM OHOJOrMH, 3MOPUOJIOTUU U
OMOJIOTUN PA3BUTHUS, T€HETUKU U CEJIEKIMU, OMOTEXHOJOTUU U CUHTETHYECKOU
OMOJIOTHY, AKTYATM3UPYIOTCS 3HAHUSA OOydJarommxcs Mo OOTaHWKE, 300JI0THH,
aHatomuu, Qusnonorun uyenoeka. B 11 kmacce u3y4aroTcs SBOIIOIMOHHOE
y4€HHE, OCHOBBI SKOJIOTMU U yueHHe 0 Obuocdepe.

VYueOnsiii npeamer  «buonorus»»  mpu3BaH = 00ECHEYUTh  OCBOCHHE
00y4aroUMMuUCcs: OMOJIOTHYECKUX TEOPUI U 3aKOHOB, UJIEH, IPUHILIUIIOB U MPaBUIL,
JeXKaIINX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTUHBI MUPA, 3HAHUH O
CTPOCHHUH, MHOr0O0Opa3ud U OCOOCHHOCTSIX KIIETKH, OpraHu3Ma, MOy,
OMOLIEHO3a, SKOCUCTEMBI, O BBLIAIOIINXCA HAYYHBIX TOCTHIKEHHSIX, COBPEMEHHBIX
UCCJIEIOBAHUAX B OMOJIOIMH, MIPUKJIAIHBIX aCTEKTaX OMOJOTHYeCcKUX 3HaHui. J{iis
pa3BUTHS U TOJJACPKAHUS HHTepeca OOYyJaroIIUXCs K OHOJOTMH Hapsay co



3HAYUTENIbHBIM 00BbEMOM TEOPETHUUECKOIO MaTepualia B COJIEPKaHUU IPOrpaMMBbl
1o OMOJIOTUHU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPUEH CTAHOBJICHUS M PA3BUTHS
TOM WIM MHOW o0nacTh OWMOJOrMH, BKJIAJOM OTEYECTBEHHBIX M 3apyOeKHBIX
YUYEHBIX B PEIICHUE BAKHEHIINX OMOJIOTUYECKUX U SKOJIOTHYECKHUX TPOOIIeM.

Lenb u3yuenus yuebHoro npeamMera «buonorus» Ha yriyOn€HHOM ypOBHE —
OBJIaJICHWE  OOYYAIOIUMHCS  3HAHUSIMU O  CTPYKTYPHO-(DYHKIIMOHATHHOM
OpraHu3alliyd JKUBBIX CHUCTEM Pa3HOrO0 paHra M NpUOOpPETEeHHE YMEHH
UCIOJIb30BaTh ATU 3HaHUS B (DOPMHUPOBAHUM MHTEpEca K ONpeAeiaEHHONW 00nacTu
npodecCUOHANBHON JCSATEIHHOCTH, CBA3aHHOW C OWOJOTHEH, WIh K BBIOOPY
y4eOHOTr0 3aBEICHUS JIsl TPOIOJDKEHHST OMOJIOTMYECKOT0 00pa30BaHMUs.

Joctmxenne 1enu u3ydeHuss ydeOHoro mpeamera «buonorus» Ha
yrIyOJIEHHOM YpOBHE 00ECIIEUNBACTCA PEIICHUEM CIIEAYIOMINX 3aa4:

OCBOEHHME OOYYaIOIIMMUCA CUCTEMbI OMOJIOTMYECKUX 3HAHUI: 00 OCHOBHBIX
OMOJIOrMYECKUX TEOPHSIX, KOHIEMIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX H
IpaBUjIaX, COCTABISAIOLIMX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTUHY MHpA; O
CTPOCHHUM, MHOTO0Opa3uM U OCOOEHHOCTSIX OHMOJIOTMYECKUX CHUCTEM (KJIETKa,
OpraHu3M, MONyJisiLus, BUJ, OMOreoLeHo3, Ouocdepa); 0 BEIAAIOIMINXCA OTKPBITHIX
Y COBPEMEHHBIX UCCIIEIOBAaHUSIX B OMOJIOTUY;

O3HAaKOMJICHHE OOY4YaloIIUXCA C METOJaMH IIO3HAHUS >KUBOW TPUPOIBI:
UCCIIEIOBATEIbCKUMU  METOAAMHM  OMOJIOTMYECKMX HayK (MOJEKYJISpHOM W
KJIETOYHOM OMOJOrMu, HSMOPHUONOTMM U OHOJOTMU pa3BUTHS, TEHETUKH W
CeNIeKUH, OWOTEeXHOJOTMU U CHHTETUYECKOW OWOJIOTUH, TMaJeOHTOJIOTHH,
HKOJIOTHMH);  METOJaMU  CaMOCTOSITEIbHOTO  MPOBEACHHUS  OMOJOTHMYECKHX
UCCICOBAaHUNA B Jlabopatropud U B mOpupoae (HaOMOACHUE, HU3MEPEHHUE,
SKCIIEPUMEHT, MOJEIINPOBAHMUE);

OBJIJICHUE OOYy4YaAIOUIMMHUCS  YMEHHMSIMHU: CaMOCTOSITEbHO  HaXOJUTh,
aHaAJIM3MPOBATh M HCIIOJIb30BaTh OMOJOTMYECKYI0 HMH(DOPMAIUIO; MOJIb30BATHCS
OMOJIOrMYeCKO TEPMHUHOJIOTHEH M CHUMBOJUKOH; YCTaHABIMBATH CBSI3b MEXIY
pa3BUTHEM OHMOJOTMM M COLUAIbHO-)KOHOMUYECKUMU U  SKOJIOTHYECKUMHU
mpo0JeMaMu 4YeJIOBEYECTBA; OLEHUBATh IIOCIEICTBHUS CBOEH JEATENBHOCTH IO
OTHOILIEHUIO K OKpYXKarolled NPUPOAHOM Cpeae, COOCTBEHHOMY 310pPOBBIO U
3[I0POBBIO  OKPYXKAIOIIUX  JIIOJeH; OOOCHOBBIBATH U  COOJIIOAATh  MEphI
npopuIakTUKKN MH(QEKIIMOHHBIX 3a00J€BaHUM, MpaBUiia MOBEICHUS B MPUPOJE H
obecrieueHus: 0€30MaCHOCTU COOCTBEHHOMN >KU3HENEATENbHOCTH B UPE3BBIYANHBIX
CUTyallUsIX ~MPUPOJHOTO W  TEXHOTEHHOIO  XapakTepa; XapaKTepH30BaTh
COBPEMEHHbBIC HAYUHbIE OTKPBITHS B 00J1aCTH OMOJIOTHH;

pa3BUTHE y O0YYaAIOIINUXCS UHTEUIEKTYaTbHbBIX U TBOPYECKHUX CITOCOOHOCTEM
B IIpPOLIECCE 3HAKOMCTBAa C BBIAAIOIIMMHUCS OTKPBITHUSIMA W COBPEMEHHBIMU
UCCIICZIOBAHUAMHM B OHOJIOTWH, pelIaeMbIMH €0 MpoOJeMaMu, METOAOJOoTHen



OMOJIOTUYECKOTO UCCIIeI0BaHMUS, IPOBEICHUS AKCIIEPUMEHTAIbHBIX
UCCJICIOBAaHUMN, pellieHNs OMOJIOTUYECKHUX 3ajiay, MOJICITMPOBAHUS OMOJIOTHYECKUX
00BEKTOB U MPOLIECCOB;

BOCIUTaHUE y 00YyJaronuxcs [EHHOCTHOTO OTHOIICHUS K dKUBOW MPUPOJIEC B
IIEJIOM U K OTJICbHBIM €€ 00bEeKTaM U SBICHHIM; (DOPMUPOBAHUE DKOJIOTHIECKOH,
TeHETHYECKOM TPaMOTHOCTH, OOIIeH KyIbTyphl TIOBEACHUS B MPHUPOJE;
MHTETpaIlii €CTECTBEHHO-HAYYHBIX 3HAHMI;

npuobpeTeHne  OOYyJalOMMMHUCA  KOMIIETEHTHOCTH B pallMOHATbHOM
IPUPOIONIOIb30BAaHUHN (COOJTIOICHUE TPABUJI TIOBEACHHS B TPHUPOJAC, OXPaHBI
BUJIOB, SKOCHUCTEM, Onocephl), COXpaHEHUU COOCTBEHHOT'O 37I0POBbSI U 370POBBS
OKpyKarolux Jiofed  (cobmogeHuss Mep npoduiaakTUKd — 3a0o0jeBaHUA,
obecrieueHne O€30MaCHOCTU KU3HEACATEILHOCTH B UYPE3BbIUAMHBIX CHUTYAIHSIX
OPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa) Ha OCHOBE  HCIOJIb30BaHUS
OMOJIOrMYeCKUX 3HAHUHM U YMEHUI B TOBCEITHEBHOM JKU3HH;

CO3laHM€  YCJOBMM  JJi1  OCO3HAHHOTO  BbIOOpa  00YyYarOIIMMUCS
VHIUBUyabHON o0Opa3oBaTeIbHON TPaeKTOPUH, CIocoOCTBYIONIEH
MOCTeNYIONIEMY TPOPECCHOHATBPHOMY CaMOOMNPEICICHNI0, B COOTBETCTBHH C
WHIUBUTyaIbHBIMU UHTEPECAMH U MIOTPEOHOCTSIMU PETUOHA.

OO0111ee Ynca0 YacoB, OTBEJECHHBIX HAa U3yYEHUE OMOJIOTMM Ha YIIIYyOJIEHHOM
YpOBHE cpeqHero oodmiero oopaszoBanus, cocrapisieT 204 gaca: B 10 kimacce — 102
yaca (3 gaca B Hegenmo), B 11 kinacce — 102 gaca (3 yaca B HEJEIO).

OT6op opraHu3alMoOHHBIX (OPM, METOJOB U CPEJACTB OOyYeHHS OHOJIOTHUU
OCYIIECTBIISIETCS ¢ YYETOM CHEU(UKH €ro COACPKAHUS M HANPABICHHOCTH Ha
NPOJODKEHUE OMOJIOTHYECKOr0 O0pa3oBaHWsI B OpPraHU3AlMSIX CPEIHETO
po¢eCCHOHANTBHOIO U BBICIIET0 00Pa30BaHU.

OO0s13aTeNbHBIM YCJIOBUEM MPU OOYUYEHUHU OWOJIOTHHU Ha YriIyOJEHHOM YpOBHE
ABIISIETCSl TPOBEACHHUE JA0OPATOPHBIX U MpakTHueckux pador. Takke yuactue
O0y4aroUMXCcsl B BBIMOJHEHUH MPOEKTHBIX M y4eOHO-MCCIEA0BATENbCKUX padoT,
TEMaTUKa KOTOPBIX OMNpEACNsAeTCs  yYUTEJIeM Ha OCHOBE  HMEIOIIUXCS
MaTepHATbHO-TEXHUYECKUX PECYPCOB U MECTHBIX IPUPOTHBIX YCIOBUH.



COJEPXAHUE OBYUYEHUA
10 KVIACC

ConepkaHue mporpamMMbl, BBIICJIEHHOE KYPCUBOM, HE BXOIUT B MPOBEPKY
rocyaapcTBeHHo utoropoit arrecranuu (I'MA).

Tema 1. buosiorusi kKak Hayka

CoBpeMeHHasi Ouoorusl — KOMIUIEKCHasi Hayka. KpaTkas uctopus pa3BUTHS
Owonoruu.  buonormueckme HaAyKM M H3y4aeMble  HMH  TMPOOJIEMBL.
dyHIaMeHTalbHbIE, TPUKIAJAHBIE W TIOMCKOBBIE Hay4YHbIE WCCICAOBAaHUS B
Oouomorumu.

3HadueHre OMOJOruu B (DOPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOM
kaptuHbl Mupa. [Ipodeccun, cBs3aHHbIe ¢ OWonorued. 3HadeHWE OMOJIOTUU B
MPAKTUYECKON JIESITEIbHOCTH 4YEJIOBEKAa: MEAUIMHE, CEIbCKOM XO3SHCTBE,
MPOMBILIJIEHHOCTH, OXPaHE MIPUPOJIBI.

JleMoHCcTpanuu

[Toptpetsi: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. [lapBuH,
V. I'apgeut, I'. Mengens, B. 1. Bepuaackuit, . I1. [TaBnos, 1. 1. Meunuxkos, H.
N. Basunos, H. B. Tumodees-Pecorckuii, JIxx. Yorcon, @. Kpuxk, /. K. benses.

Tabmuier u cxembl: «CBS3b OWOJOTHMU C JAPYrMMH Haykammy», «Cucrema
OMOJIOTUYECKUX HAYKY.

Tema 2. 7KuBble cMCTEMbI U X U3y4YeHHE

JKuBble cuctemMbl Kak MNpeaMeT u3ydeHuss Ouosorur. CBONCTBA >KHUBBIX
CHUCTEM: €IMHCTBO XHMMHYECKOr0 COCTaBa, JAUCKPETHOCTh U IIEJIOCTHOCTD,
CIIOXHOCTh M YIOPAIOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOpPraHU3allUs,
CaMOBOCIIPOU3BEACHUE, PA3IPAKUMOCTD, U3MEHUYUBOCTh, POCT U PA3BUTHE.

YpOBHM OpraHu3alid > KUBBIX CHUCTEM: MOJICKYJISIPHBIM, KJIETOYHbIM,
TKaHEBBIN, OpPraHU3MEHHBIM, MOIYJIALMOHHO -BUOBOM, AKOCHUCTEMHBIN
(buoreonieHoTHuecKkuii), Ounocdepupiii. Ilporieccrl, mpoucxoasue B KUBBIX
cuctemax. OCHOBHBIC TpU3HAKKA XKWUBOTO. JKW3HB Kak ¢opMma CYIIECTBOBAHUS
Marepuu. Haykn, n3ydaroiye »KuBble CHCTEMbI HA PA3HBIX YPOBHSIX OPraHU3alldH.

N3ydyeHnne xkuBbIX cucTeM. MeToabl Ouosornueckoil Hayku. HaOmionenue,
U3MEPEHUE, IKCIIEPUMEHT, CUCTEMATH3allUsl, MeTaaHanu3. [loHsTHE 0 3aBUCHMON U
HE3aBUCUMOW mnepemMeHHOM. [lnanupoBanme »dkcnepuMeHnTa. IlocranoBka w
npoBepka rumnote3. Hynepas rumnore3a. [loHsTie BbIOOPKH U €€ TOCTOBEPHOCTD.
Pa3bpoc B Oumonmornueckux mgaHHbIX. OIIEHKA JOCTOBEPHOCTH TOJNYUYECHHBIX
pe3yabTaroB. [IpuyuHBI UCKaXKEHUS PE3yNbTaTOB JKcrepumeHTa. [loHsiTHe
CTaTUCTUYECKOTO TECTA.

JlemoHcTpanuu



Tabmuipt 1 cxembl: «OCHOBHBIE TIPU3HAKU KU3HW», «buonornueckue
cucrteMbl», «CBOHCTBa JKMBOM Marepum», «YPOBHH OpraHHU3alUU KUBOU
npupoap», «CTpoeHue KUBOTHOM KIETKW», «TKaHM KUBOTHBIX», «CHCTEMBI
OpraHoOB 4YEJIOBEYECKOr0 OpraHusmay», «buoreonenos», «buocdepar», «MeToasl
WU3YYEHUS )KUBOU TIPUPOIBI».

O6opynoBanue:  jabopaTopHoe  O0OpydOBaHHWE I IPOBEICHUS
HAOJII0ICHU, U3MEPEHHI, SKCTIEPUMEHTOB.

IIpakTtuyeckas padora «lcmonp3oBaHME pA3IUYHBIX METOAOB IIpU
W3YYEHUH KUBBIX CUCTEM.

Tema 3. buosiorusi KjieTKku

Knetka — cTpykTypHO-QDYHKIIMOHANbHAS €IWHHIIA KUBOro. Mcropus
oTkpeITuA KieTku. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. llIBanH,
M. Hlneitnen, P. BupxoB). OCHOBHBIE TOJIOKEHHUS COBPEMEHHOM KJIETOYHOMI
TEOPHH.

Metonbl  MOJIEKYJSIPHOM W KJIETOYHOM  OWOJIOTMM:  MHMKPOCKOIIHUS,
xpomarorpadusi, 37eKTpodope3, METOJ MEUYEHBIX aTOMOB, AH(QepeHIInaNIbHOe
LHEHTPU(PYTUpPOBaHUE, KYJIbTUBUPOBAHUE KIETOK. M3yuenue ¢hukcuposanuvix
K1emok. DIEKTpoHHass MUKpockonusi. Koughokanvnasa mukpockonus. Bumanvroe
(npusicuszHenHoe) uzyyenue Kiemox.

JlemoHcTpanuun

[Toptpersr: P. I'yk, A. Jleenryk, T. [lIBann, M. lllneinen, P. Bupxos, K. M.
bap.

Tabmumer u cxembl: «CBETOBOM MHKPOCKOID», «IJIEKTPOHHBIA MUKPOCKOI,
«HcTopust pa3BUTHS METOAOB MUKPOCKOITHI.

OObopynoBaHue: CBETOBOM MHUKPOCKOI, MHUKPOIpENaparbl pacTUTEIbHBIX,
KUBOTHBIX U OAKTEPUATBHBIX KIIETOK.

IIpakTnueckass padora «M3ydyeHue MeETOJOB KJIETOYHOM OnoIoruu
(xpomarorpadus, snekrpodopes, mudpdepeHnHAIbEHOEe IeHTpUPyrupoBaHue,
[TLIP)».

Tema 4. Xumnueckasi opraHu3anus KJIeTKu

XUMUYECKUN COCTaB KJIETKH. Makpo-, MUKpPO- U YJIbTPaMUKPOIJIEMEHTHI.
Boma m e€ ponp Kak pacTBOpPHUTENS, PEarcHTa, y4acTHE B CTPYKTYPUPOBAHUH
KJIETKH, TEIUIOPEryJsiuu. MuHepanbHble BEIIeCTBa KIJIETKH, WX OMOJIOrHYecKas
poiib. PoJib KATHOHOB M aHUOHOB B KIIETKE.

Opranvnueckue BellecTBa KIETKH. buonornueckne mnoauMepsl. bernku.
AMMHOKHCIIOTHBIN cocTaB 0enkoB. CTpyKTypbl O0enkoBoil Monekysnbl. [lepBuunas
CTpyKTypa Oenka, MenTuaHas CBs3b. BTopuuHas, TpeTuyHas, 4YeTBEpTUUYHAS
cTpyktypbl. Jlenarypauus. CpoiictBa OenkoB. Kinaccudukauuss  Oenaxos.
buonornyeckue ¢pyHkiuu 0enkos. [lpuonsi.



VYrneBonbl. MoHOCaxapuabl, TUCAXapUIbl, OJUTOCAXAPUJIBI U TIOJUCAXAPHIBL.
O6mwmii mmaH cTpoeHus U (PU3UKO-XMMHUYECKHE CBOMCTBA  YIJIEBOJIOB.
buonornueckue GpyHKIUH YIrIIE€BOJOB.

Jlunuaet. I'uapodunsao-ruapodobHbIe cBoOlicTBa. Kitaccudukaius JTunuios.
Tpurmuuepuasl, Qochoaunuabl, BOCKH, CTepouabl. buonormueckue QyHKIMH
munuaoB. O01Me cBoMCcTBA OMOJIOrMYSCKHX MEMOPaH — TEKYYECTh, CIIOCOOHOCThH K
CaMO03aMbIKaHUIO, TTOJIYTPOHUIIAEMOCTb.

Hyxnennosie kucinotel. [JHK n PHK. CrpoeHue HYKIEMHOBBIX KHCIOT.
Hyxneorunpl. [lpunnun xomruiementapuHoctu. [IpaBunmo Yapradda. Ctpykrypa
JIHK — nBoitnas cniupaib. MectoHaxoxaenue u ouosnorndyeckue ¢pynkiuu JJHK.
Buner PHK. ®yukunu PHK B kitetke.

Crpoenne momnekynsl AT®. Makpospruueckue cBsizu B Monekyine ATO.
buonornueckue pynkiuu AT®. BoccraHoBIEHHBIE TIEPEHOCUNKU, UX (QYHKIIMHU B
Kietke. /lpyeue wyxneosuompugocghamer (HT®). CexBennpoBanme JIHK.
Memoouvl cenomuxu, mpancKpunmoMuKuy, npomeoMuKH.

CtpykTypHas OuoyoTHs: OMOXUMHUYECKUE U OMO(DU3NICCKUE HCCIICTOBAHUS
cocTaBa M MPOCTPAHCTBEHHOM CTPYKTYpbl Ouomoniekyn. Mooenuposanue
CMPYKMypsl U QYHKYUU OUOMONEKVI U UX KOMNIeKco8. KomnbromepHhblii Ousaiin u
opeanuyeckull cunmes OUOMONEKYI U UX HENPUPOOHBIX AHAI0208.

JlemoHcTpanuun

IToprpetsr: JI. Tlonunr, Ix. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankius,
®. Conrep, C. IIpy3unep.

Huarpammer:  «PacnpeneneHue XMMHYECKUX JJIEMEHTOB B HEXKUBOU
npupone», «PacnpeneneHne XuMHUUECKUX 3JIEMEHTOB B )KMBOU MPUPOIE.

Tabmumer 1 cxemsl: «llepmomuueckas Tabnuila XUMHUYECKUX DJIEMEHTOBY,
«CTpoeHue MoOJEeKyJbl BoAbl», «BemecTtBa B cocraBe opraHu3sMoBy», «CTpoeHue
MOJIEKYJIbl Oenika», «CTpyKTypbl OENKOBOW MOJEKYJbD», «CTpOEHHE MOJEKYI
yriaeBoJoB», «CTpoeHue MOJEKya JunujaoB», «HyKIEeMHOBBIE KHUCIOTHIY,
«Ctpoenue monekyiasl ATO».

O6opynoBaHue: XUMUYECKas 1Mocyia 1 000pyaoBaHUE.

JladopaTopHas padora «OOHapyxeHHe OEIKOB C MOMOIIbI0 KaUeCTBEHHBIX
peaKkun.

JlaboparopHass  pabGora  «lccnemoBaHue — HYKIIEMHOBBIX  KHUCJOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPraHU3MOBY.

Tema 5. CTpoeHue 1 pyHKIMH KJICTKH

Tunbel KJIETOK: JyKapuoTHYEeCKass U mpokapuorudeckas. CTpyKTypHO-
(G yHKIIMOHAIbHBIE 00pa30BaHUS KIETKH.



CrtpoeHue npokapruoTuueckon kietku. Kinerounas crenka OakTepuii U apxeu.
Oco0eHHOCTH CTpoeHUsI TeTepoTpodHON U aBTOTPO(PHON MPOKAPHUOTHUECKHUX
KJIETOK. MeCTO 1 pojib MPOKapHOT B OMOLIEHO3aX.

Crpoenne U (G YHKIIMOHUPOBAHUE JYKapUOTHYECKON KJIETKH.
[Inazmatnyeckas wmemOpana (mnazmanemma). CrTpykrypa MiIa3MaTU4yecKoOn
MeMOpaHbl. TpaHCHIOPT BEIIECTB Yepe3 MIa3MAaTUYECKYyI0 MeMOpaHy: MacCUBHBIN
(muddysus, obneruénnas auddysus), akTUBHBIA (NMEPBUYHBIN W BTOPUYHBIN
akTUBHBIA TpaHcrnopT). Ilomynponuriaemocts meMOpanbl. Pabota HaTpuii-
KaJMEeBOro Hacoca. DHJOLMTO3: MUHOLUTO3, (aronuto3. Dk301uTo3. Kierounas
creHka. CTpykTypa u QYHKIHMH KJIETOYHOU CTEHKH pacTEHUM, rpuOOB.

Huronnazma. [uto3ons. [lutockener. J[Buxkenue nuroriazMbl. OpraHouIbl
kiaeTku. OpHoMeMOpaHHbIE OpraHOMIBl KIETKU: SHAOIUIa3MaTHYecKas CeTh
(BIIC), anmapat T'onblku, JTU30COMBI, UX CTpoeHHE U (GYHKUUU. B3aumocBs3b
OJTHOMEMOpPaHHBIX OPraHoHAOB KieTKH. CTpOoeHHE TPaHyISIPHOTO PETUKYIyMa.
Mexanusm nanpasnenus 6enxos ¢ IIIC. Cunrte3 pacTBOpUMbIX OenkoB. CuUHTE3
KJIETOYHBIX ~ MeMmOpaH. [mamkuii  (arpaHynasipHBIA) — 3HIOIIA3MATUYECKUIN
petukynym. CekperopHas pyHkius anmnapara ['onbmxu. Moougurkayusa 6enkos 6
annapame [onvoocu. Copmuposka 6enxkos 6 annapame [ onvoxcu. Tpancnopt
BEILIECTB B KJIeTKE. Bakyosn pactutenbHbIX KieToK. Knerounsiit cok. Typrop.

[losryaBTOHOMHBIE ~ OpPraHOMABl  KJIETKH:  MHUTOXOHJPHM,  IJIACTHJBIL.
Ipoucxoorcoenue mumoxonopuit u naacmud. Cumouozenes (K.C. Mepesckosckuii,
JI. Mapzeynuc). CtpoeHne U (QyHKUMH MHUTOXOHApUN W miactun. IlepBuunsle,
BTOPUYHBIE W CIIOXKHBIE  IJIACTUABl  (OTOCHHTE3UPYIOUIUX  DYKapHOT.
XJIOpPOIUIACTHI, XPOMOILIACTHI, JEUKOIUIACTHI BBICIIUX PACTEHUM.

HememOpannbie opranounnbl kieTku CTpoeHue M (YHKIIUH HEMEMOpPaHHBIX
OpraHOMI0B KJICTKH. Pu6ocomel. IIpomesxcymounvie Gunamenmeoi.
MuxkpodunameHTsl. Axkmunogvle Mukpoghuiamenmol. MBIIEUHBIE  KIIETKU.
Axmunogvlie KOMNOHeHmbl HemblueyHblx Kiemok. Mukporpyoouku. Ketounsiii
neHtp. CrpoeHue U JBWKEHUE JKTYTUKOB U pecHUYEK. MHUKPOTPyOOUKH
nuTorasmel. LlenTpuons. benku, accoyuuposanHvle ¢ MUKpo@uUIaMeHMAamu U
muxpompyboukamu. MomopHnvle benxu.

Anpo. O6onouka sApa, XpOMaTHH, KapuoImiasma, SAPBIIIKYA, UX CTPOECHUE U
¢yakuuu. SnepHblii OenkoBbli Marpukc. IIpocTpaHCTBEHHOE pacmooKEHUE
XpOMOCOM B HHTephazHOM siape. Iyxpomamun u cemepoxpomamun. benku
XpOMaThUHa — TUCTOHBL. /JuHamuxa s0epHou o6onouku 6 mumosze. Aoepubiil
mpancnopm.

Krnerounsle BkimoueHus. CpaBHUTENbHAS XapaKTEPUCTUKA KIETOK 3YKapUOT
(pacTUTENbHOM, Y)KUBOTHOM, TPUOHOM).

JlemoHcTpanumn



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

Tabmuubr n cxembl: «CTpoeHHE B3YKapHUOTHUECKOM KieTkn», «CTpoeHue
KUBOTHOM  KJIEeTKW», «CTpoeHne  pacTuTenbHOM  KiIeTkn», «CtpoeHue
MUTOXOHAPUN», «A1po», «CTpOEeHHE MPOKAPHOTUIECKON KIETKI.

OOopynoBaHue: CBETOBOM MMKPOCKOI, MHKPOIpPENaparbl PAacTUTENbHbIX,
KUBOTHBIX KJIETOK, MUKpONpenapaThl 0aKTepHabHbIX KIETOK.

JlaGopaTtopnas paGora «l3yuyeHne CTpOEHUS KIETOK  Pa3IMYHbBIX
OpPraHU3MOBY.

IIpakTnyeckas padora «/3yuenne cBONCTB KIETOYHOW MEMOpaHBD».

JlabopaTopnas padora «JVccienoBaHue Iia3mMolid3a W JAEMiIa3Molid3a B
PACTUTENIbHBIX KIETKAX.

IIpakTnueckas  padora  «/3ydyeHne  ABMKEHUS  LUTOIUIAa3Mbl B
PACTUTENBHBIX KIETKaX».

Tema 6. O0MeH BewlecTB U NPpeBpallieHHE YJHEPIrUU B KIEeTKe

AcCUMMIIALINS U AUCCUMUJISIIUS — JIBE€ CTOPOHBI MeTabomm3ma. Tumnsl oOMeHa
BEIIECTB: aBTOTPO(HBIA M TeTEpOTPOdHBIN. YdacThe KHUCIOpPoJa B OOMEHHBIX
mpoueccax. JHEpreTuueckoe oOecrneueHue KiIeTku: mnpeBpamienne ATO B
OoOMeHHBIX mporeccax. @DOepMEHTATUBHBIA XapakTep peakuuid KIETOYHOIro
Metabonuzma. DepMeHTBI, HUX CTPOCHHE, CBOMCTBA W MEXAaHU3M JICUCTBUSI.
Kodepmentsl. OTnnuust GepMEHTOB OT HEOPraHWYECKUX KaTaau3aTopoB. bemku-
aKTUBATOPBl M OEJIKU-UHTHOUTOPBI. 3aBUCUMOCTh CKOPOCTH (hEepPMEHTATHUBHBIX
peaxiuii OT pa3InYHbIX (DAKTOPOB.

IlepBuuHBIA CHHTE3 OPraHMYECKMX BEIIECTB B KIETKe. DOTOCHUHTES.
AHOKCcuceHHblll U OKcuceHHblll omocunmes y oaxmeputi. Ceemocoouparoujue
nueMeHmsl U NUCMeHmbvl peakyuoHHo20 yenmpa. Poib XJIOpomiacToB B MpoLEcce
dotocunTesa. CreroBas u TeMHOBas (pazbl. Pomoovixanue, Cs., Cs- u CAM-munwi
gpomocunmesa. IlponykTuBHOCTh (poTOCHMHTE3a. BrusiHue pa3nuuHbIX (aKTOpPOB
Ha CKOpOCTh (poTocuHTE3a. 3HaUeHNE POTOCHHTE3A.

XEeMOCHHTES. Paznoobpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTpUuUIUpyIone OaKTepuH, Kele300aKTepuu, cepoOaKTepuu, BOJOPOIHBIC
OakTepuu. 3HaYEHHUE XEMOCHUHTE3a.

AHa3poOHble opranu3mbl. Buael Opoxenus. I[IpogykTel OpokeHHS M HX
WCIIOJIb30BAaHUE YEJIOBEKOM. AHA’pOOHBIE MHUKpPOOPraHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTUH M BO30YIUTEIIN OOJIE3HEH.

ABpoOHBIE OpraHU3MBbl. Oransl JHEPreTUYECKOro oOMeHa.
[ToaroroBuTenbHBIN TaMn. [ THKOIN3 — OECKUCIOPOAHOE PACIICTLICHUE TIIFOKO3bI.

buonornueckoe okMCiIE€HUE, WK KIETOYHOE JibIXxaHue. Poinb MUTOXOHApPUI B
npoueccax ouonorudyeckoro okucienus. Lukmmueckue peakuuu. OKUCIUTETBHOE
dbochopmmpoBanne. DHepeus memopanHo2o epaouenma npomornos. Cunmes



ATD: paboma npomonnoi ATD-cunmaser. IlpeumyiecTBa a’poOHOr0 MYyTH
0oOMEHa BEIEeCTB Mepei aHadPOOHBIM. D(PPEKTUBHOCTH IHEPTETUIECKOTO OOMEHA.

JleMoOHCcTpanuu

[Toptpersr: [x. Ilpuctiou, K. A. Tumupsizes, C. H. Bunorpaackuii, B. A.
Onrenprapar, [1. Mutuenn, I'. A. 3aBap3uH.

Tabmuupl u cxeMbl: «DOTOCHHTE3Y», « DHEPrETHUCCKUN 00MeH», «brnocuHTe3
oenka», «Ctpoenue hepmeHTa», « XeMOCUHTESY.

O6opynoBaHue: CBETOBOW MHUKPOCKON, OOOPYIOBaHUE IJIi MPUTOTOBIEHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.

Jlaboparopuass padora «l3ydyeHue  KaTaIUTUYECKOM  AKTUBHOCTH
dbepMeHTOB (Ha TpUMEpPe aMUIa3bl WA KaTalla3bl).

Jlaboparopnass paGora «UM3ydenne (¢epMEHTATUBHOTO paclICIUICHUS
NEPOKCHJIa BOAOPO/IA B PACTUTEIBHBIX U )KUBOTHBIX KJIETKAX).

JladopaTtopHas pabGora «CpaBHeHHME TmpomeccoB  (OTOCHMHTE3a W
XEMOCHHTE3a.

JlaGopaTopHas padora «CpaBHEHUE MTPOLIECCOB OPOKEHUS U ABIXAHUS.

Tema 7. Hacsencrpennast uHpopManus u peanu3anus €€ B KJIeTKe

Peakunn matpudHOoro cuHte3a. [IpUHIMIT KOMIUIEMEHTAPHOCTH B PEAKIUAX
MaTpUYHOrO0 CHHTe3a. Peanuzanus HacneAcTBeHHOW MHpopManuu. ['eHeTnueckuii
KOJI, ero csoucrBa. TpaHckpunuus — wmarpuuHbld cuHte3 PHK. [lpuHummne
TPAHCKPUIIIIMU: KOMIUIEMEHTAPHOCTh, AHTUIAPAUICIbHOCTh, aCUMMETPUYHOCTb.
Cospesanue mampuunvix PHK 6 sykapuomuueckoti kiemke. Hexooupyiowue PHK.

Tpaucnsmus u e€ stansl. Yuactue TpancnoptHbix PHK B OnocunTese 6emnka.
VYcnoBus OuocuHTe3a Oenka. KomupoBanwe amuuokucior. Pons pubocom B
OunocuHTe3e Oenka.

Cospemennvie npeocmasienus o cmpoenuu 2enog. OpraHuzalus reHoma y
MPOKAPUOT U YKApHOT. Perynsdiusi akTUBHOCTH T€HOB y MpokKapuoT. ['umotesa
ornepona (®. XKako0, XK. Mano). MorexynsapHvle MexaHuzmvl IKCNPECCul 2eH08
aykapuom. Ponb xpomamuna 6 pezynsayuu pabomsi 2enog. Perynsius oOMEHHBIX
IIPOLIECCOB B KiIeTKe. KiieTouHbI romMeocTas.

Bupycsl — HekieTouHble OPMBI KU3HU U O0NHUratHble mapa3uThl. CTpoeHue
MPOCTBIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaroB. /KuzHeHHbI YUK
JIHK-cooepocawux supycos, PHK-cooepaxcawux eupycos, obaxmepuogpaos.
Obpamuas mpaHcKpunyus, peeepmasd, unmezpasa.

BupycHbie 3a0oneBanusi yenoBeka, KUBOTHbIX, pacteruit. CITN, COVID-
19, counanbHble 1 MEIUIIMHCKUE TTPOOJIEMBI.

buoungopmamura: unmezpayusi u anamuz b6oarvuux maccusos («bigdatar)
CMpPYKMYpHbuIX buono2udyeckux dannvix. Hanomexunonozuu 6 buonozuu u meouyuHe.
Ipoepammupyemvie hynxyuu d6enxos. Cnocobwvl 00CmMagKu 1eKkapcma.



JdeMoHCcTpanumn

IToptpetsr: H. K. Konbios, /1. 1. UBanoBCKHiA.

Tabmuubl 1 cxeMbl: «buocunTe3 Oenka», «l'enernueckuit koay, «Bupycsy,
«bakrepuodaru.

IIpakTuyeckas padora «Co31aHue MOJENIN BUPYCay.

Tema 8. JKu3HeHHBII UK KIETKH

Knerounsrii 1mukin, ero mnepuonabl u peryisius. Watepdasza um mMutos.
Oco0eHHOCTH TPOIECCOB, MpoTeKarolmux B uHTepdase. IloaroroBka KIEeTKU K
nenenuto.  IlpecuHrerndeckuidi  (MOCTMUTOTHUYECKHI), CUHTETHYECKHU U
MOCTCUHTETUYECKHUM (MMPEMUTOTHUECKUI ) EprUoabl UHTEP(a3bl.

Marpuunbii cunre3 JJHK — perumkanumsa. Ilpuamuner perumkanyu JIHK:
KOMILJIEMEHTAPHOCTh,  MOJYKOHCEPBATUBHBIA  CHHTE3, AHTUNAPAJUICIIBHOCTD.
Mexanusm perukanun JJTHK. Xpomocombl. Ctpoenue xpomocom. Temomepsl u

TeloMepaza. XPOMOCOMHBIM HAa0Op KIETKH — KapuoTWIl. JIUTUIOWIHBIA W
rariouHbld  HabOpbl  XpoMocoM. ['oMonoruunbie XpomMocoMbl. [losoBbie
XPOMOCOMBI.

Henenue xnetkn — Muro3. CTaauu MHUTO3a M MPOUCXOISAIINE B HHUX

npoueccol. Tunbl muto3a. KapnoknHes u 1murTokuHe3. buonmornueckoe 3HauYeHUE
MHTO3a.

Perynsiiuss MUTOTHYECKOrO IMKIJA KJIETKU. [Iporpammmupyemasi KieTO4Has
ruoesb — anomnTos.

Krnerounoe siapo, xpomocoMmbl, (DyHKIIMOHaIbHAs TeHOMUKA. MexaHuzmwl
npoaughepayuu, ouppepenyuposxku, cmapenus u eudenu xiemox. «l{ugposas
Kemka» — ououngopmamuyeckue mooeiu QyHKYUoHUpOBAHUsL KIeMKU.

JlemoHcTpanun

Tabmuipl 1 cxembl: <«OKU3HEHHBIM LUK KIETKU», «Mwutosdyn, «CrpoeHue
xpomocomy, «Permukanus JJTHK».

O6opynoBaHue: CBETOBOM MUKPOCKOII, MUKpoTpenaparsl: «MHUTO3 B KIIETKax
KOPEIIKa JTyKay.

JlaboparopHas padora «3yuenue XpOMOCOM  Ha  TOTOBBIX
MHUKPOIIpEnapaTax».

JlaGopaTopHas padora «HabGnroneHue MUTO3a B KJIETKaX KOHUMKA KOpelIka
JyKa (Ha TOTOBBIX MHKpPOIIpEnaparax).

Tema 9. CTpoeHue n pyHKIMHA OPraHU3M OB

buonorunueckoe pazHooOpazue OpPraHu3MOB. OHOKJIETOUHBIE,
KOJIOHHAJIbHbIE, MHOTOKJIETOYHBIE OPraHU3MBI.

OCOOCHHOCTH ~ CTPOCHUST M KUBHEACATEIBHOCTH  OJHOKJIETOYHBIX
opranu3moB. baktepum, apxeu, OJHOKJIETOYHbIE TpPUOBI, OJHOKJICTOYHBIC
BOJOPOCIH, APyrue npoTuctbl. KoloHMambHbIE OpraHu3MBbl.



B3anMoOCBs3b 4acTeili MHOTOKIETOYHOTO OpraHu3ma. TKaHHW, OpraHbl U
cucTeMBI opraHoB. OpraHnsm Kak e1rHoe nenoe. I'omeocras.

Tkanm pacteHuil. Tumbl pacTUTENBHBIX TKaHEH: 0Opa3oBaTebHAsd,
IOKpOBHAsi, MPOBOAsAIIAs, OCHOBHas, MexaHuueckas. OCOOEHHOCTH CTpOEHUS,
(YHKUUN U pacroIOXKEeHUsl TKAaHEW B OpraHax pacTeHHil.

TkaHM XKUBOTHBIX M YEJIOBEKA. TWUIbI )KMBOTHBIX TKAHEW: SMUTEIUAJIbHAS,
COCAMHUTENbHAs, MbIllIeyHas, HepBHas. OCOOCHHOCTH CTpPOEHHUs, (QYHKUUNA WU
PacIONIOKEHNS TKAHEN B OpraHax KMBOTHBIX U YEJIOBEKA.

Opransl. BereraTuBHblE W Te€HEpaTUBHbIE OpraHbl pacteHud. Opranbl U
CHUCTEMBI OPTraHOB KMBOTHBIX U 4enoBeKa. OYHKIIMK OPraHOB U CUCTEM OPraHOB.

Onopa Tena opranusmoB. Kapkac pacteHuil. CkeneTrbl OJHOKJIETOUHBIX WU
MHOI'OKJIETOYHBIX >KMUBOTHBIX. HapyxHbIil W BHyTpeHHUH ckeneT. CTpoeHue u
THUIIBI COEAUHEHUS KOCTEN.

JIBrokeHue  OpraHm3MoB.  [IBMOKEHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amME0OUTHOE, KTYTUKOBOE, PECHHYHOE. J[BM)KEHHME MHOTOKJIETOYHBIX PACTECHUM:
TPONIM3MBI M HACTUH. J[BMKEHHE MHOTOKJIETOYHBIX JKMBOTHBIX M 4YEJIOBEKA:
MbIlieuHas cucrema. Peduekc. CkeneTHble MBI U UX padoTa.

Ilutanne opranusmoB. lloryomenue BOABI, YIVIEKUCIOIO Trasa U
MHHEPAIBHBIX BELIECTB pacTeHUsMH. lIuTaHne >KMBOTHBIX. BHyTpHmonoctHoe u
BHYTPUKJIIETOYHOE TnuuieBapeHue. [IuTanue MO3BOHOYHBIX JKUBOTHBIX. OTIENbI
NUIIEBAPUTENBLHOrO Tpakra. llumeBapurenbHble xkenesbl. [lnmeBapurenbHas
CUCTEMA YEeIIOBEKA.

Jpixanue opranu3MoB. J[pixanue pactenuil. Jprxanue >kuBoTHbIX. b dy3us
ra3oB 4epe3 NOBEPXHOCTh KIIeTKU. KoxkHOe npixaHue. [[prxarenbHas MOBEPXHOCTb.
XKabepHoe u n€rounoe AbixaHue. J(pIxaHue MO3BOHOUHBIX JKUBOTHBIX U YEJIOBEKa.
OBOJIIOIIMOHHOE ~ YCIIO)KHEHUE CTPOCHUS JIEFKUX IMO03BOHOYHBIX IKHUBOTHBIX.
JIpixaTenpHass cucTEMa 4YenoBEeKa. MeXaHW3M BEHTWISLMMU JIETKUX y NTHI U
MJIeKonuTaromuX. Perymsmus apixanus. JlpixareabHble 00BEMBI.

TpancnopT BEmIECTB Y OPraHu3MoB. TpaHCHOPTHBIE CHUCTEMBI PACTCHUM.
Tpancnopr BemectB y XKUBOTHbIX. KpoBeHocHass cucreMa M €€ OpraHsbl.
KpoBeHocHass cucTeMa TIO3BOHOYHBIX JKMBOTHBIX M uenoBeka. Cepaue,
KPOBEHOCHBIE cOCylbl M KpoBb. Kpyru KpoBooOpamieHus. IBOJIOLHOHHBIE
YCIIO)KHEHUSI CTPOCHHSI KPOBEHOCHOW CHCTEMbI MO3BOHOYHBIX KMBOTHBIX. Pabora
cepana u e€ perysnus.

Brinenenne y opranu3moB. Beigenenue y pacreHuid. Bbinenenwe y
KUBOTHbIX. CokpaTuTenbHble Bakyonu. OpraHbel BblaeiaeHUs. DPuabTpanus,
CeKpelusi 1 00paTHOE BCACBIBAHME KaK MEXaHU3Mbl PaOOThl OPraHOB BbIJCICHHUS.
CBs3b MOJIOCTH TEJIa ¢ KPOBEHOCHOM M BBIAEIUTEILHOW cucTeMaMu. Brinenenue y



MO3BOHOYHBIX JKMBOTHBIX W 4YenoBeka. [louku. CtpoeHue u GyHKIHOHUPOBAHUE
HeppoHa. OOpa3oBaHKE MOYH Y YEJIOBEKA.

3amura y OpraHu3MOB. 3alllUTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropsl
OakTepuil M LUCTHI NPOCTEUIIMX. 3allUTa y MHOIOKJIETOYHBIX PACTEHUH.
Kyrukyna. CpencrBa macCUBHOM M XUMHYECKOM 3alIUThI. OUTOHIUIBI.

3ammTa y MHOTOKJIETOYHBIX JXUBOTHBIX. [IOKpOBBI M HMX IPOU3BOJHBIE.
3amura opranu3ma ot Oone3Hedl. UMMyHHas cucrema udenoBeka. KiueTouHblil u
TYMOPAJIbHBIA MUMMYHHUTET. BpOXIEHHBII U TPHOOPETEHHBIA crenuduyecKuii
UMMYHUTET. Teopus KIOHAIbHO-ceNneKTUBHOro ummynurera (I Dpmux, ®. M.
bepner, C. Tonerasa). BocnanuTenbHble OTBETHI OPraHU3MOB. Poiib BpOxKIAEHHOTO
MMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHU.

Pazgpaxxumocts ®  perymsaums |y oOpraHusmMoB. Pasapaxumocts y
OJHOKJIETOYHBIX OpraHu3MoB. Takcuchel. PaznpaxxumMocte © peryiasiuus y
pacteHui. PocTOBBIE BElIECTBA U MX 3HAUYCHUE.

HepBHast cuctema u peduekTopHas peryisiusi y >KMBOTHbIX. HepBHas
CUCTEMA U €€ OTHENbl. DBOJIOLUHUOHHOE YCIOKHEHUE CTPOEHUS HEPBHON CUCTEMBI
y XKUBOTHBIX. OTAENbI TOJIOBHOIO MO3ra MO3BOHOYHBIX *KMBOTHBIX. Pediiekc u
peduiektopHas nyra. bezycioBHbie U ycia0BHbBIE pedIeKChI.

['ymOpanbHas peryysiius U dHAOKPHUHHAs CHCTEMa >KUBOTHBIX M YEJIOBEKA.
JKenespl SHAOKPMHHOW CHUCTEMBI M HX TOPMOHBL JleHCTBHE TOPMOHOB.
B3auMocCBsi3b HEpBHOM M DSHIOKPUHHOW cucTeM. ['unortamamo-runodusapHas
cucrema.

JlemoHcTpanun

IToprper: W. I1. I1aBnos.

Tabmuubr u cxembl: «OJHOKJIETOUHBIE BOJIOPOCIN», «MHOTOKIETOUHbIE
Bogopocan», «bakrepun», «lIpocreitmmey, «OpraHbl IIBETKOBBIX PACTEHUN,
«CuctemMbl  OpraHoB NO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIX», «Tkanu pacrenuit», «KopHeBbie cuctems», «CTpoeHHe CTEOII»,
«CTpoeHue JNHCTOBOW IUIACTUHKW», «TKaHM >KUBOTHBIX», «CKEIET 4YeIOBEKay,
«IInmeBapurenvHas cucremMa», «KpoBeHocHas cucrema», «/lpixarenpHas
cucreMa», «HepBHags  cucrema», «Koxka», «MpllieuHas  cucreMay,
«BblaenurenbHas CHUCTEMa», «JHAOKPUHHAS cUCTEMa», «CTPOEHUE MBIIILbD,
«Mmmynuter»,  «KumeuHnonomoctHele», «CxemMa  NUTAaHUS  PACTEHUI,
«KpOBEHOCHBIE CHCTEMBI IIO3BOHOYHBIX JKMBOTHBIX», «CTpOEHHE TUIpPBI»,
«CtpoeHue muiaHapun», «BHYTpEHHEe CTpOEHHE NOKIEBOro uepBs», «HepBHas
cucreMa pboiO», «HepBHas cucrema gjarymku», «HepBHas — cuctema
npecmbikaronuxcs»,  «HepBHas  cucrema  nTuny», «HepBHas — cucrema
MIIeKOnHUTaroumx», «HepBHas cucrema uenoBekay, «Pediekcy.



O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpPONpenapaThl OJHOKIETOYHBIX
OpraHU3MOB, MUKpOIIpENapaTbl TKAHEH, PAaKOBUHBI MOJUIFOCKOB, KOJIJIECKIIUU
HAaCEKOMBIX, UIJIOKOXKUX, KUBBIE AK3EMIUIAPHl KOMHATHBIX pAacTEHUM, repOapuu
pacTeHuil pa3HbIX OTIEIOB, BJIAXHBIE MPENapaTbl >KUBOTHBIX, CKEJIETHI
NO3BOHOYHBIX, KOJUJIEKIUH OECHO3BOHOYHBIX JKUBOTHBIX, CKEJET YEJIOBEKa,
00opy/OBaHKE JIJIsl AEMOHCTPALIMK IOYBEHHOTO M BO3YITHOTO MUTAHUS PACTCHHI,
paciieryieHus Kpaxmaia u 0elIKoB moj ieicTBueM (hepMEHTOB, 000OPYIOBaHUE NS
JIEMOHCTPALMH OIBITOB IO U3MEPEHUIO KUZHEHHOU EMKOCTH JIETKUX, MEXAHU3Ma
JbIXaTeIbHBIX IBUXKEHUM, MOJIETTU TOJJOBHOI'O MO3Ta Pa3IMYHbIX KUBOTHBIX.

JlabGoparopHas padora «/3yueHue TKaHel pacTEHUI.

JlaGopaTopHas padora «/3yyeHue TKaHEH KUBOTHBIX).

JladopaTopHas padora «/3ydeHre OpraHoB IBETKOBOTO PACTEHHS.

Tema 10. PazmHokeHMe U pa3BUTHE OPTraHU3MOB

®opMbl pa3MHOKEHHSI OpraHU3MOB: Oecrosioe (BKIIIOYash BEreTaTUBHOE) U
nosioBoe. Buael  Oecronoro  pa3MHOXKEHUS:  MOYKOBaHUE,  CIOPYJIALIMS,
(dparmeHTanys, KIOHUPOBAHHE.

ITonoBoe pasmuoxxeHue. IlonoBeie kneTku, win ramersl. Menos. Craguu
Mmeio3a. [ToBenenue xpomocom B Meriose. Kpoccunrosep. buonornueckuii cMbICT
M€03a M TMOJOBOro mporecca. Meio3 W €ro MECTO B XKU3HEHHOM IIHUKJIE
OpraHU3MOB.

[IpenzapoasiieBoe pazButue. I'ameTorenes y :kMBOTHBIX. [l0n0BBIE KeEne3bl.
OOpazoBaHue U pa3BUTHE MOJIOBBIX KiIeTOK. CriepmaToreHe3 u oorenes. CtpoeHue
MOJIOBBIX KJIETOK.

OmoioTBOpeHHEe U IMOPHOHANBHOE pa3BUTHE KUBOTHBIX. CIOCOOBI
OILTOIOTBOPEHMS: HApYKHOE, BHyTpeHHee. [lapreHorenes.

NuauBuayaibHOE pa3BUTHE OPraHU3MOB (OHTOreHe3). OMOPHOIOTHs — HayKa
O Pa3BUTHH OPraHu3MOB. Mopghozene3 — 00Ha u3 2nasHuIx npoorem dIMOPUOIO2UU.
Konyenyus mopgoecenoe u mooenu mopghoceneza. Craauu >MOpHOreHe3a
KUBOTHBIX (Ha mnpumepe Jarymku). [poOnenue. Tumbl  apoOsieHHS.
Jlemepmunuposannoe u HedepmuHupoéannoe Opoobnenue. bnacmyna, munsi
onacmyn. OcoOEHHOCTH APOOJICHUS MIIEKOMUTAIOMUX. 3apOAbIIIEBbIE JUCTKU
(racTpymsinusi). 3aKiazKka OpraHoB U TKaHEH U3 3apoAbIIIEBBIX JIUCTKOB. B3anmHoe
BIUSHUE YacTel pPa3BUBAIOIIETOCA 3apojibllia (dIMOpPUOHATbHAS HWHIYKIUA).
3akimagka T[UIAHAa CTPOEHUSI JKMBOTHOTO KaK pe3yJibTaT HUEpPapXUUECKUX
B3aMMOJICHCTBUI TE€HOB. BiusHue Ha >MOpPHMOHAILHOE pa3BUTHE Pa3IUUYHBIX
(paxTOpPOB OKpY’KAIOLIEH Cpeabl.

Poct u pasBurue xuBOTHbIX. I[locTamOpuoHanbHbIA nepuoa. llpsmoe wu
Henpsimoe pasButhe. Pa3zButue ¢ Meramoppo3oM y OECHO3BOHOUHBIX H
MO3BOHOYHBIX KUBOTHBIX. buojlornueckoe 3Haye€HHUE MPSMOrO U HEMPSIMOIo



pa3BUTHS, UX PACIPOCTPAHEHUE B IpupojAe. TUmbl pocTa KUBOTHBIX. DaKTOPHI
PETYISIIUK POCTA )KUBOTHBIX U yesioBeka. CTaiuu MOCTAIMOPHUOHAIBHOTO Pa3BUTHS
y JKUBOTHBIX U 4eJioBeKa. [leprnoasl oHTOreHe3a yenoBeka. CTapeHne U CMEPTh Kak
OMOJIOTMYECKUE MPOIECCHI.

Pa3smHoxxeHue u pazButue pacteHuil. I'ameropur u cnopodut. Meiio3 B
KU3HEHHOM TIMKJe pacteHuil. (OOpa3oBaHwe crmop B TIpoiecce Menosa.
I'ametorenes y pacreHuid. OIJIOJAOTBOPEHUE W PA3BUTHE PACTUTEIBHBIX
opranu3MoB. J[BoilHOE OIJIOJOTBOPEHUE Y IBETKOBBIX pacTeHuil. OOpa3oBaHue u
pa3BUTHE CEMEHH.

MexaHu3MBbl peryisiiii OHTOT€HE3a Y PACTEHUMN U dKUBOTHBIX.

JleMoHCcTpanuu

[Toptpersr: C. I'. HaBamun, X. Hlneman.

Tabmuupl 1 cxembl: «BereraruBHoe pa3sMHOkeHUE», «Tumbl Oecrmoaoro
pa3sMHOXEHUS», «Pa3MHOXEHME XJIaMHUIOMOHAAbl», «Pa3MHOXEHHE 3SBIIICHBDY,
«Pa3MHOXeHUEe TUAPbD, «Meho3», «XpomocoMbl», «I'amerorenes», «CtpoeHue
SMIEKJIETKH U crepMmaro3ougay, «OCHOBHBbIE CTaaiuu OHToreHe3ayn, «lIpsamoe u
HENpsAMOE pa3BuUTHE», «Pa3BUTHE MaUCKOro »xyka», «Pa3zButme capaHum»,
«Pa3Butne JATYmKn», «JlBOWHOE OIUIOJIOTBOPEHUE Y IIBETKOBBIX PACTCHUI,
«CTpoeHne ceMsaH OJHOMOJIBHBIX U ABYIOJBHBIX PACTCHUI», «KU3HEHHBIN UK
MOpPCKOM  KamycThbl», <«OKW3HEHHBIM [UKJI MXa», <« KU3HEHHBIM  [UKI
MarnopOTHUKAY, «JKW3HEHHBIN LUK COCHBD».

O06opynoBaHue: CBETOBOM MHKPOCKOIN, MHUKpPOIIpENapaThl SHUIEKICTOK |
CIIEpMATO30MI0B, MOJIEIb «L MK pa3BUTHSA JIATYIIKI.

JlaboparopHasi padora «l3ydeHue CTpOEHUs MOJOBBIX KJIETOK HA TOTOBBIX
MHKpOIpenaparax».

IIpakTnueckass padora «BbIsiBIeHME NPU3HAKOB CXOJCTBA 3apOJbIIIEH
IMO3BOHOYHBIX JKMBOTHBIX).

JladopaTtopHas paGora «CTpoeHHE OpPraHoB pPAa3MHOXKEHUS BBICIIHX
pacTeHUn».

Tema 11. I'eHeTuka — Hayka 0 HaCJEACTBEHHOCTH M H3MEHYUBOCTH
OpPraHU3MoOB

HcTopusi CTaHOBJIEHHMS M pa3BUTHS TE€HETHUKM Kak Hayku. Paboter I
Menpnens, I'. ne @pusa, T. Moprana. Posib 0T€e4eCTBEHHBIX YYEHBIX B Pa3BUTHU
renetuku. Padoter H. K. Konbnosa, H. 1. Basunosa, A. H. benosepckoro, I'. /1.
Kapnieuenko, 0. A. ®ununuenko, H. B. Tumodeena-PecoBckoro.

OCHOBHBIE T€HETUUYECKHE TIOHIATHUS U CUMBOJIbI. [ 'OMOJIOTMYHBIE XPOMOCOMBI,
aJUICNIbHBIE TE€HBI, AJIbTCPHATUBHBIC MNPU3HAKH, JOMHUHAHTHBIA W PELIECCUBHBIN
MPU3HAK, TOMO3UT0Ta, TE€TEPO3UT0Ta, YUCTAs TUHUSA, THOPHUIbI, TEHOTHUII, (PEHOTHII.



OCHOBHBIE ~ METOJbl ~ TE€HETUKH:  THOPUAOJOTHYECKUN,  IUTOJIOTHUYECKH,
MOJIEKYJIIPHO-TEHETUYECKU .

JleMoOHCcTpanuu

[Toptpersr: I'. Mengens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. 1.
Basunos, A. H. benoszepckuii, I'. [I. Kapneuenko, FO. A. ®umunuenko, H. B.
TumodeeB-PecoBckuii.

TaOmuier u cxembl: «MeTobl TeHETUKNY, «CXEeMbI CKPEIIUBAHU .

JlaGopaTtopHass padora «Jlpo3oduna Kak OOBEKT T'€HETUYECKUX

UCCIIENOBAHUID.
Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBeiii 3akoH MeHgenss — 3akoH

eAMHOoO00pa3usi THOPHUIOB MepBoro nmokonenus. [lpaBuno nomunuposanus. Bropoii
3aKkOH MeHaens — 3aKOH pacllIeIuIeHWs TPU3HAKOB. LluTonornmyeckue OCHOBBI
MOHOTHOPUJIHOTO CKpEIIMBaHuUs. [ Mnmore3a YMCTOTHI FaMeT.

Ananuzupymoniee ckpemrBanue. [[poMexyTouHbI XapakTep HacleqOBaHMUs.
Pacmennenne npu3HakoB Py HEMOJIHOM JOMUHHUPOBAHUH.

Jurndpuanoe ckpemBanue. TpeTtuil 3akoH MeHenst — 3aKOH HE3aBUCUMOT O
HACJICIOBaHUsl  IIPU3HAKOB. [{uTonoruueckne  OCHOBBI  JUTHOPHUIHOTO
CKPEILIMBAHUSL.

CuerienHoe HacnenoBanue mpusHakoB. Padotsl T. Moprana. CruernseHHoe
HACJICIOBAaHUE T'€HOB, HAPYUICHUE CLEIUICHUS MEXAYy TIeHaMu. XPOMOCOMHas
TEOPUsI HACJIEACTBEHHOCTH.

['enernka nosa. XpoMOCOMHBIN MEXAHHU3M OINPEAEIICHHS MoJa. AyTOCOMBI U
IOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII M TETEPOraMeTHBIM MOJ. | eHeTuyeckas
CTPYKTYpa IOJIOBBIX XpoMocoM. HaclienoBanne npu3HakoB, CUEIUICHHBIX C MOJIOM.

['enotur kak nenoctHas cucreMa. [InernoTponus — MHOKECTBEHHOE JIEMCTBUE
reHa. MHOXECTBEHHbIM auienu3M. B3auMoJelncTBUE HEAJUICIbHBIX TE€HOB.
Kommnementapaocts. Onucras. [lomumepus.

['eHeTMUECKMI KOHTPOJIb Pa3BUTHUA PACTECHHI, >KMBOTHBIX U 4YEJIOBEKa, a
Takke (PU3NOIIOTHUECKUX TMPOIECCOB, TOBEJACHUS W KOTHUTWUBHBIX (DYHKITUH.
['eneTnueckue MexaHU3Mbl CUMOMOTeHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO39UH
— TIapa3uT» U «XO3SIMH — MHUKPOOMOM». ['€HEeTHYeCKHE acCleKThl KOHTPOJs U
M3MEHEHHUS HACJIEACTBEHHON MH(POPMAIIMH B TMTOKOJIEHUSIX KJIETOK U OPraHU3MOB.

JlemoHcTpanuun

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

Tabmuier u cxembl: «llepBbiii U BTOpOIi 3akoHbI Menaens», «TpeTuit 3akon
Mengens», «AHAUM3UAPYIOIIEE CKpelnBaHue», «HemomHoe AOMUHHpPOBAHUEY,
«CuerieHHOe HacjedoBaHWE NPU3HAKOB Yy JApo3oduibly, «l'eHeThka moay,



«Kapuotun denmoBeka», «Kapuorun gpozoduney, «KapuoTtum NTHIBD,
«MHOXXECTBEHHBIN aJUIeIIN3M», «B3auMoIeiCTBUE TEHOBY.

OOopynoBanue: MoOJEAb ISl JIEMOHCTPAllMM 3aKOHOB  €IWHO00pa3us
rUOpUJIOB TIEPBOTO TIOKOJIGHHUS ¢ PACHICNJICHUS MPU3HAKOB, MOJETh JUIs
JEMOHCTpAIlMA 3aKOHA HE3aBHUCUMOIO HACJIEIOBaHUS TPU3HAKOB, MOJAENIb JJIs
JEMOHCTPALMHA CLEIUIEHHOI'0 HACJIENOBaHUS MPU3HAKOB, CBETOBOM MHKPOCKOII,
MUKponpemnapart: «po3odunar.

IIpakTnueckas paGora «l3ydyeHue pe3yabTaTOB MOHOTHOPUIHOTO
CKpEIIMBAHUS Y IPO30(PIIIBD).

IIpakTnueckas  padora  «M3ydeHue  pe3ysibTaroB  JUTHOPUIIHOTO
CKPEILMBaHUS Y IPO30(DUITBD».

Tema 13. 3akoHOMepPHOCTH U3MEHYHMBOCTH

B3aumopelictBue reHoTHNa U cpeiabl npu  (popMupoBaHuu ¢GEeHOTHIIA.
N3meHunBOCTh TTpU3HAKOB. KaueCTBEHHBIE W KOJIMYECTBEHHBIE MPU3HAKHA. BUabI
M3MEHUYMBOCTU: HEHACJICICTBEHHAS! U HACJIEACTBEHHAsI.

MonmudukannonHas HW3MEHUYHBOCTb. Pomb cpeapl B (OpPMHUPOBAHUU
MOAU(PUKAIMOHHON M3MeHYnBOCTH. HopMa peaknuu npusHaka. BapuanuoHHbIN
psn u BapuanuonHas kpuBas (B. Horanncen). CpoiicTBa Moau(UKAIIMOHHON
W3MEHYUBOCTH.

I'enoTunuyeckas M3MEHUYMBOCTh. CBONMCTBA T€HOTUITMYECKON M3MEHUYMBOCTH.
Buapl reHOTUIIMYECKON M3MEHYMBOCTH: KOMOMHATHUBHAS, MyTallHOHHASI.

KomOuHaTnBHAs W3MEHYHMBOCTHb. Mei03 M TIOJIOBOM TIpollecC — OCHOBa
KOMOWHATUBHON M3MEHYNBOCTHU. POJIb KOMOMHATHBHON M3MEHUYUBOCTH B CO3IAHUHU
T€HETUYECKOro pa3Hoo0pasus B Mpejesiax OJHOro BHUja.

MyrauroHHass W3MEHUYMBOCTh. BuIbl MyTanuii: T€HHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  WHIAYLUUPOBAHHBIE MYTallMU. SlnepHble U
nUToriazMaTuyeckue myrauu. CoMaTHYecKUe U TMOoJIoBble MyTauuu. [IpuyunHb
BO3HUKHOBEHUs MyTauuii. MyTareHbl W WX BIHASHAE HAa OpPraHU3MBL.
3aKOHOMEPHOCTH MYTAIIMOHHOI'O Mpolecca. 3aKOH TOMOJOTMYECKUX PSJJIOB B
HaciencTBeHHod n3MeHunBocty (H.M. BaBunos). BHesnepHass W3MEHUMBOCTH U
HACJICJICTBEHHOCTb.

dnueenemuxa U INUSEHOMUKA, POJb  INUSEHEMUYECKUX (HaKkmopos &
HACe008aHUU U USMEHYUBOCMU (PEHOMUNUUECKUX NPUSHAKOB ) OP2AHUIMOS.

JlemoHcTpanuun

[Hoprpersr: I'. ne @pus, B. Moranncen, H. U. BaBunos.

Tabmuupl w  cxembl: «Buapl w3MeHUHMBOCTHY, «MoaudukanuoHHas
U3MCHUYHMBOCTD), «KoMOuHaTnBHAA W3MCHUYHMBOCTDY, «Meiio3y,
«OmnogorBopeHue», «I'enernueckue 3a00eBaHUS YeI0BEKa», « BUAbI MyTaIuii.



O6opynoBaHue: *UBbIE M repOapHble K3eMIUIIPhl KOMHATHBIX PACTEHH,
pucyHkH (poTorpadun) >KUBOTHBIX C Pa3IMUYHBIMU BUJIaMU U3MEHUYUBOCTH.

JlaboparopHas padora «HccnenoBanue 3aKOHOMEPHOCTEU
MOIU(PUKAIMOHHON W3MEHYMBOCTH. llocTpoeHue BapuUallMOHHOTO psia U
BapUALlMOHHON KPUBOM.

IIpakTnueckas padora «Myramuu y J1po3oduiasl  (HA TOTOBBIX
MUKpOIpernaparax)».

Tema 14. I'eneTnka 4esoBeKa

Kapuorun denoBeka. MexyHapoaHas MporpaMma HCCIIEIOBaHUS T€HOMa
yenoBeKa.  Meroapl  M3y4YEHHMS] TEHETMKM  YEJOBEKA:  TIeHEAIOTMYECKHU,
OIM3HEIOBBIN, LIUTOT€HETUYECKUII, MOMYJISIUOHHO-CTATUCTUYECKHU,
MOJIEKYJIIPHO-TEHETUYECKUM. CoBpemeHHOE OnpeaeiCHue TE€HOTHIIA!
MOJIHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCJE C MOMOUIBIO
[M1IP-ananu3a. HacnencrBeHHble 3a00JIeBaHUs YenoBeKa. [ €HHbIE 1 XpPOMOCOMHBIE
0oyie3Hn 4yenoBeKa. bolle3HHM C  HAcIeACTBEHHOM MPelpacnoyioKeHHOCTHIO.
3HaYeHrue MEAUIMHCKOW T€HETUKHU B MPEAOTBPALICHUM U JICUCHUU TE€HETUYECKHUX
3a001eBaHMil 4YelioBeka. MeauKo-TeHeTUUEeCKOe KOHCYIbTUpoBaHue. CTBOJIOBBIC
KJIeTKU. [[OHATHE «TE€HETUYECKOro rpy3a». DTUYECKHE aClEKThl MCCIICIOBAHUI B
00J1acTH peaKTUPOBAHUS FTEHOMA U CTBOJIOBBIX KJIETOK.

['enetnueckue ¢GakTOpbl TOBBIIEHHONM YYBCTBUTEIBLHOCTH YEJIOBEKAa K
bU3MYECKOMY U XMMUYECKOMY 3arpsi3HEHUIO OKpYXKarolieil cpenbl. [ eHeTnueckast
IIPEAPACIIOI0KEHHOCTh YEJI0BEKA K NATOJIOTHSIM.

JlemoHcTpanun

Tabmuupl 1 cxembl: «Kapuotun denoBeka», «MeToabl U3y4eHUS T€HETHKU
yenoBekay, «I eHernyeckue 3a00I€BaHUS YETOBEKAY.

IIpakTuyeckas padora «CoCTaBJIEHHE U aHAIU3 POJOCIOBHOMN.

Tema 15. Cenexkuusi opraHn3mMoB

JlomecTukanus W CeJeKIUA. 3apOoKJICHHE CEJIeKIUU U JIOMECTUKAIIH.
VYuyenue H. W. BaBunoBa o IleHTpax mnpouCXOXKACHUS W MHOrooOpasus
KYJbTYPHBIX pacTeHUM. Ponp cemeknuu B CO3MaHUM COPTOB PACTEHHUM U TOPOJ
#uBOTHbIX. CopT, moOpoxa, IMTaMM. 3aKOH TOMOJIOTUYECKHX PSIOB B
HacleAcTBeHHOM wu3MmeHumBoctTH H. 1. BaBuioBa, ero 3HaueHue s
CEJIEKIIMOHHOM PaOOTHI.

Metonpl cenekiMoHHOM padoThl. McKycCTBEeHHBIN OTOOp: MAacCOBBIM U
VHINBU1yaJIbHBIH. DTarel KOMOMHAIIMOHHON CCJICKIINH. Hcneiranue
pOU3BOJUTENCH 1O MOTOMCTBY. OTOOp MO TEHOTUIy C TIOMOIIBIO OILIEHKH
(eHoTHMIa MOTOMCTBA U OTOOP IO Fr€HOTUNY ¢ Nomolbio aHanuza JIHK.

HckyccTBeHHBIM ~ MyTareHe3  Kak  METOJA  CEJEKIIMOHHOW  paboThI.
PannanmoHHbIN 1 XMMUYECKUN MyTareHe3 Kak MCTOYHMK MYTAallMi y KyJbTYPHBIX



¢opMm opranuzmoB. lcronb3oBaHHE TE€HOMHOIO PEJAaKTUPOBAHUS U METO/OB
pexomOuHaHTHBIX JIHK /U1 moydeHus: HCX0JHOTO MaTepuaa Jyisi CENEKIIUH.

[lonyuyenue ITOJIUTUIOUIOB. BnyrpuBnnoBas rUOpUIU3aLUs.
brmuskopopcTBeHHOE  cKpemMBaHWe, wid  UHOpuauHT.  HepoacTBenHoe
CKpeluBaHue, win ayropuauHr. ['erepo3uc u ero mpuuuHbl. Mcmosb3oBaHue
rerepo3uca B cenekiuu. Otmanénnas rubpuausanus. [Ipeogonenue Oecrutonus
MEXBUIOBBIX THOPUAOB. JIOCTHXKEHUS CENIEKIINN PACTEHUN U KUBOTHBIX. «3enéHast
DeoOYUAY.

CoxpaHeHue ¥ U3y4eHUE F€HETUYECKUX PECYpPCOB KYJIbTYPHBIX PACTEHUU U
UX JUKAX  poAauded  JUIl  CO3MaHMsl  HOBBIX COPTOB W THOpPHUIOB
CEJIbCKOXO3AMCTBEHHBIX  KYIbTYp. HM3yuenue, coxpawenue u  ynpasieHue
2EeHEMUYECKUMU Pecypcamu CenbCKOXO3AUCMEEHHBIX U NPOMbBICIOBbIX HCUBOMHBIX
8 Yensax YAVYUeHUs Cyuecmayiomux U coO30anusi HO8blX NOpPooO, JTUHUL U KPOCCO8, 8
MOM yucie ¢ NpUMEHEeHUEeM COBPEMEHHbIX Memo008 HAYYHbIX UCCIe008aHUl,
nepeoosvix uoell U nepcneKmueHblX MmexHo102Ull.

JleMoHCcTpanuu

[loprpersr: H. WM. Basunos, . B. Munuypun, I'. [I. Kapneuenxo, II. IL
JIykpanenko, b. JI. Acraypos, H. Bopnoyr, /1. K. benses.

Tabmuibl 1 cxembl: «LIeHTpbl MPOUCXOKACHUS U MHOTOOOpa3usl KyJIbTYPHBIX
pacTeHuin», «3aKOH TOMOJIOTUYECKUX PSIOB B HACJIEACTBEHHOW H3MEHUYHUBOCTH,
«Metonpl cenexkuuny, «Otnanénnas ruopuauzamnusy», «MyrareHes.

JlaGopaTopHas padora «l3ydeHue cOpToB KYJIbTYpPHBIX PAaCTCHUN U MOPOJ
JOMAITHUX KUBOTHBIXY.

JlabGoparopHas padora «/3ydyeHrne METOI0B CEJEKIIUU PACTCHUI.

IIpakTuyeckas padora «lIpuBuBKa pacTeHUI.

Ikckypeusi «OCHOBHBIE METONIBI M JOCTHXKEHHUS CEJIIEKUMHU PACTCHHN U
KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIIUIO, MIJIEMEHHYIO bepmy,
COPTOWCTIBITATEIBHBIA y4aCTOK, B TEIUIMYHOE XO3SHUCTBO, B J1aOOpaTOPHUIO
arpOyHUBEPCUTETA UM HAYYHOTO LICHTPA)».

Tema 16. BuorexHo0rus 1 CHHTETHYECKAsA OMOJIOT U

OOBEKThI, HCHOJb3yeMble B OHUOTEXHOJOTHUU, — KIETOYHBIE U TKAHEBbIC
KYJbTYPHI, MUKPOOPTaHU3MBI, ux XapaKTepUCTHUKA. TpanuimonHas
OMOTEXHOJOrusA: XJEOONeYeHne, IMOIYyYeHHE KHUCIOMOJOYHBIX IMPOAYKTOB,
BUHOAENMEe. MukpobOuonorudeckuii cuHTe3. OOBEKTHI MHUKPOOHMOIOTHYECKUX
TexHoJsiorui. [Ipon3BocTBO O€Ka, aMUHOKUCIIOT U BUTAMUHOB.

Co3nanve TEXHOJOTHI M MHCTPYMEHTOB LEJIEHANPABIECHHOIO U3MEHEHUS U
KOHCTPYMPOBAHUS I'€HOMOB C II€JIbI0 MOTYyYEHUs] OPraHU3MOB U MX KOMIIOHEHTOB,
COJIEPIKAIMX HE BCTPEUAIOLIUECS B MPUPOJI€ OMOCUHTETUYECKHE MTYTH.



Kiierounass unxkeHepusi. MeTonbl KyJIbTypbl KJIETOK M TKaHEW PACTECHUN H
KUBOTHbIX. KpuoOanku. Comarnueckas ruOpuauzanuss W COMaTHYECKUN
sMOpuorene3. lMcrnosib30BaHWE TallJIONAOB B CEICKIUM pacTeHuil. [lonyuenue
MOHOKILOHANbHBIX aumumei. Vcnonv3oeanue MOHOKIOHAILHBIX U NOJUKIOHATLHBIX
anmumen 6 Mmeduyune. VICKyCCTBEHHOE OIIOJOTBOpEHHE. PeKoHCTpyKuus
AWLEKIETOK U KJIOHMPOBAHUE >KMBOTHBIX. METO TPAHCIUIAHTALUU SIAEP KIIETOK.
Texnonocuu 0300p086IeHUs, KYJIbMUGUPOBAHUS U  MUKDOKIOHATbHOZ20
DA3MHOIICEHUS CENbCKOXOZAUCMBEHHBIX KVIbMYD.

XpoMOCOMHass W T€HHas WHXeHepus. VICKyCCTBEHHBIM CHHTE3 I€HAa H
koHcTpyupoBanue pekomOuHantubix JJHK. Cozoanue mpanceennvix opeanuzmos.
JIOCTMKEHUT WM NEPCHEKTHBBI  XPOMOCOMHOM M TE€HHOM  MHXEHEPHHU.
DKOJOrMuecKHue U ITHUECKHUE MPOOJIEMbl TeHHON WHKEHEPHUH.

Menununckue ouorexnosnioruu. [locrrenomuas mudponas mequiuna. TP -
JMarHOCTUKa. MeTa0oJIOMHBI aHaJIU3, TEHOIEHTPUYECKUN aHalu3 MpoTeoMa
YEeJIOBEKa I OLIEHKH COCTOSIHUSL €ro 340pOBbs. McCIONb30BaHUE CTBOJIOBBIX
kineTok. TaprerHas Tepanus paka. 3D-Ouommkenepuss s pa3paboTku
(yHIaMEHTAIbHBIX OCHOB MEAMIIMHCKUX TEXHOJOTMH, CO3JaHUS KOMILJIEKCHBIX
TKaHEH COYeTaHUEM TEXHOJOTHH TpEXMEPHOTO OMONPHUHTHHra M ckadosauHra
JUISL PELLICHMS 3a]1a4 [TIEPCOHATN3UPOBAHHON MEIHUIUHBI.

Co3naHue BEKTOPHBIX BaKLMH C LENbI0 OOecredeHus] KOMOMHUPOBAHHOM
3amuThl oT Bo30Oyauteneir OPBU, ycraHOBiieHHE MOJEKYISPHBIX MEXaHHU3MOB
¢yukunonupoBanus PHK-comepxamiux BHpPYCOB, BBI3BIBAIOIIMX OCOOO OMAacHbIE
3a00JIeBaHUS YEJIOBEKA U JKUBOTHBIX.

JlemoHcTpanuu

Tabmuubr u cxembl: «Jcnosib30BaHHEe MUKPOOPTaHU3MOB B MPOMBIIUIEHHOM
IPOU3BOACTBEY, «KileTouHas nHKEHEpUs», «[ €eHHass HHKEHEPUS.

JladopaTopHas padora «/3ydenrne 00bEKTOB OMOTEXHOIOTHI.

IIpakTnueckas padora «llosydyeHrne MOITOYHOKUCIBIX TPOAYKTOB.

JKckypeusi «bUOTEXHONIOTMST — BaKHEWIAs MPOU3BOAUTENIbHAS CHJIA
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTMYECKOE TPOU3BOJICTBO)».

11 KVIACC

Tema 1. 3apoxaeHue ¥ pa3BuTHE 3BOJILUMOHHBLIX MNMPEACTABJICHUN B
Oonosioruun

OBomonmonHass Teopusa Y. JlapBuHa. Ilpeanocblnkv BO3HUKHOBEHUS
napBuHnA3Ma. JKu3Hb 1 Hay4yHas nesaTenbHocTh Y. JlapBuHa.

JIBr>Kynue cuiibl 3BoOIMY BUAOB 1o Y. J[apBuHY (BbICOKAasi HHTEHCUBHOCTD
pa3MHOXKEHHUS OpPraHM3MOB, HACJE€JACTBEHHas HW3MEHYMBOCTb, Oopbba 3a
CYILECTBOBAHUE, €CTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOD).



Odopmnenue cunrernueckod Teopun sBomonuu (CTI). Heurpanshas
teopust 3BomonMu. CoBpeMEHHas 3BOJIONMOHHAs  Ouojorusi. 3HaueHHE
ABOJIIOIIMOHHON TEOPUHU B (POPMUPOBAHUH €CTECTBEHHO-HAYYHOW KapTHUHBI MHUpA.

JlemoHcTpanuun

[Toptpersr: Apucrorens, K. JIuanen, K. b. Jlamapk, 3. XK. Cenr-Unep, XK.
Kioswe, Y. Hapsun, C. C. YerBepuxos, 1. U. maneraysen, Jx. Xonzaeitx, . K.
benses.

Tabmuupl u  cxembl: «Cucrema xuBod mnpupoasl (mo K. Jlunuew)»,
«JlectHuna kuBBIX cymectB (o Jlamapky)», «Mexanusm (opmupoBaHUs
NPUCIIOCOOJIEHUM y pacTeHu U KUBOTHBIX (1o Jlamapky)», «Kapra-cxema
mapuipyta nytemectsus Y. lapsunay, «Haxoaku Y. [lapBunay, «DopMbl 60pbOBI
3a cymectBoBanuey, «llopomel romybei», «MHOrooopasue KyIbTYpHBIX (GOpM
KanmycTbl», «[lopoabl 1oManIHUX KUBOTHBIX», «CxeMa 00pa30BaHMs HOBBIX BUIIOB
(mo Y. HapBuny)», «(Cxema COOTHONIEHUS JBMXKYIIUX CHJ SBOJIOIUNY,
«OCHOBHBIE TTOJIOKEHHS] CHHTETUYECKON TEOPUHU IBOJTIOLIIY.

Tema 2. MUKpP0IBOIIOLHA U €€ Pe3yJIbTAThI

[lonynsuus Kak 3leMeHTapHas eIuHHIA 3BOIoUUd. COBPEMEHHBIE METO/IbI
OLIEHKM TE€HETUYECKOro pa3HooOpasuss M CTPYKTyphl nomysinuid. M3meHeHnue
reHopoHa MOMYJSIUU KakK 3JEMEHTAapHOE HBOJIIOIMOHHOE SIBJIEHUE. 3aKOH
reHeTnyeckoro pasHoecus JIx. Xapnau, B. Baiinb6epra.

OneMeHTapHble (DAKTOPBI (IBIKYIIUME CHUJIBI) HSBOJIONUU. MyTalmOHHBIN
nporiecc. KomOunatuBHas u3MeHUYMBOCTH. Jlpeiid reHoB —  ciydaiiHble
HEHANpaBiIeHHbIE HW3MEHEHHs YacToT ajuieedl B nonyimsauusax. Oddext
ocHoBatensi. JDpgexm oOymovirounozo copaviuika. CHuUdCeHUue 2eHemuyeckKo2o
paszHoobpasus: npuuunsl u cieocmeus. Ilposisnenue sgpghexma Opeiigha cenos 6
bonvuux u  manvix  nonyaayusx.  Murpanuu.  V3omsmus  TTOMYJISIIMIN:
reorpadudaeckas (mpocTpaHCTBEHHAs ), OMoIoruIecKas (pempoayKTUBHAS).

EctectBennbiii 0oT00p — HampaBngomuid ¢(aktop sBogouud. Dopmbl
€CTECTBEHHOr0  OTOOpa:  JABMXKYIIUNA, CTAOWIM3UPYIOUIUH,  Pa3pbIBAIOIIMMA
(nm3pynTuBHbIii). [lonoBoii oT0Op. BO3HMKHOBEHHE W 3BOJIOLMS COLMAIBHOIO
MOBEJECHUS )KUBOTHBIX.

[IprcnocOONEHHOCT,  OPraHM3MOB  KaK  PE3yJbTaT  MHUKPOIBOJIOLIMH.
Bo3HUKHOBEHHME  TPUCHOCOONEHW y  opraHu3smoB.  Apomopdo3bl U
uavoaaanrtanuu. [Ipumepsl npucnocoOIeHU y OpraHu3MoB: MOP(OJIOrHUECKHE,
¢usnonornyeckue,  OHMOXUMHUYECKHUE,  MoBeAeHUYeckue.  OTHOCUTENbHOCTh
IPUCIIOCOOJIEHHOCTH OPraHU3MOB.

Bun, ero kputepum U CTpyKTypa. BuaooOpasoBaHue Kak pe3ynbTar
MUKpodBoJtonnu. M3omsiuus — kioueBod ¢akrtop BupoodOpazoBanus. Ilytu u
CHOCOOBI BUI000pa30BaHUS: AJJIONATPUYECKOE (reorpaduueckoe),



CUMIIATPUYECKOE (aK0NIOTHYECKOE), «MTHOBEHHOE (monurIOU IU3AIIHS,
ruOpuansanus). JJIuTeIbHOCTh 3BOIFOLIMOHHBIX MPOLIECCOB.

Mexanu3Mbl GOpMUPOBAHUS OMOJIOTUYECKOTO pPa3HOo00pasusl.

Pone  sBOmOLMOHHONW Ouonorun B pa3pabOTKe HaydHBIX METOJIOB
coxpaHeHHs1 Onopa3zHooOpa3usi. MUKPOIBOIIONMS U KOIBOJIOIUS Mapa3suTOB U UX
x03sieB. Mexanu3mbl (POPMUPOBAHMS YCTOMYUBOCTU K aHTUOMOTUKAM M CIIOCOOBI
OOpBOBI C HEl.

JemoHcTpanun

[Toprpetsl: C. C. UeTBepukos, 3. Maiip.

Tabmuupr u cxembl: «MyTalliOHHas W3MEHUYMBOCTHY, «llomynmsunonHas
CTpYKTypa Buza», «Cxema mposiBieHUs 3akoHa Xapau—BaitnOepray, «/IBuxymimie
CHJIbI 3BOJIOLUNY, «DKOJIOTUYECKass M3OJISIIMS MONYISIUNA CEeBAHCKOM (openny,
«l'eorpaduyeckass M30JSLUS  JTUCTBEHHULIBI CHUOUPCKOM M JIMCTBEHHUIIBI
naypckon», «[lonymssuroHHbBIE BOJIHBI YUCIEHHOCTH XHUIIHUKOB U KEpTBY», «Cxema
JIEHUCTBUSL €CTECTBEHHOro O0TOOpa», «@DopMbl OOpbOBI 3a CYIIECTBOBAHHE,
«aaycTpruanbHblii MenaHu3mM», «KuBble UCKomaeMbie», «[lokpoBuTenbscTBEHHASA
OKpacka KUBOTHBIX ), «IIpegynpexnaaronias OKpacka AKUBOTHBIX»,
«®uznonornyeckue ananranuny, «lIpucnocoOIeHHOCT, OpraHu3sMoB U €€
OTHOCHUTENIBHOCTBY, «Kpurepun Buna», «Buasl-nBonHuKn», «CTpykTypa BUAa B
npupone», «CrnocoOwsl BHmo0OpazoBaHusy, «l eorpaduueckoe BHUI000pa30BaHUE
TPEX BHUJOB JIAHJBIICH», «IJKOJOTMYECKOE BHUJI000pPA30BAHHME BUIOB CHUHULY,
«Tonumnonsl pacteHuity, «KamycTHO-peIedHbIN THOPHIY.

O6opynoBanue: repdapun pacTeHUH, KOJUIEKIIMN HACEKOMBIX, dydelia NTHI] U
3Bepeil ¢ MpUMepaMH pa3IMYHBIX MPUCIIOCOOJICHUN, Yydela MNTHUI[ U 3Beper
pasHbIX BHUJOB, Tepbapuu pacTeHW OMU3KUX BHUJIIOB, OOPa30BABIIMXCS
pa3IMYHBIMU CIIOCOOAMHU.

Jlaboparopnasi palora «BpIsiBIeHHE H3MEHYMBOCTH y 0COOEH OJHOrO
BUJIA.

JladbopaTtopnas  padora  «lIpucnocoOneHuss  opraHusmMoB U  HX
OTHOCHUTEJbHAS LIEIIECO00PA3HOCTH.

JlabopaTtopHas pabora «CpaBHeHHE BHJIOB IO MOPQPOIOTUYECKOMY
KPUTEPHIO».

Tema 3. Makpo3BoIIOLHA U €€ Pe3yJIbTAThI

Meronpl  HM3ydeHUs  MaKpo3BOMOLMH. [laneoHTonormueckue  MeTOJbI
u3ydeHus: dBomouuu. Ilepexognpie  (QopmMbl U (UIOTEHETUYECKUE  PSAbI
OpPraHU3MOB.

buoreorpadguueckue meronsl u3ydeHus: sBomouuu. CpaBHeHUE (IOpHI U
dbayHsl MaTepuKOB M OCTpoBOB. buoreorpaduueckue obsactu 3emiau. Bujubl-
SHJEMUKH U PEJIUKTBHIL.



OMOpHOSIOTUYECKHE U CPABHUTEILHO-MOP(OIOrHYECKUE METOIbl N3y4eHUs
SBOMIIOIMHU. ['eHeTHYecKne MEXaHHW3Mbl HBOJIIOLMM OHTOIEHE3a W IOSIBICHUS
ABOJIIOIIMOHHBIX ~ HOBIIECTB. ['OMOJIOTMYHBIE W  AHAJOTMYHBIE  OPraHBbI.
PynumenTtapuple  opranel M aTaBuU3Mbl.  MOJIEKYJISPHO-T€HETHYECKUE,
OMOXMMUYECKHME W  MaTeMaTU4ecKMe  METOAbl  M3YyYEHHs]  DBOJIIOLUU.
I'omonoruynsie reHbl. COBpEeMEHHBIE METO/ABI MOCTPOCHHS (PUIOr€HEeTHYECKUX
JIEPEBBEB.

XPpOMOCOMHBIE MYTallUH U SBOIOLMSI TEHOMOB.

OO0mme 3aKOHOMEpPHOCTH (MpaBWjia) dBOMOUUU. [Ipunyun cmenvl QyHKYUIL.
HeoOpatumocts sBomtouuu. ApanTuBHas paauanusa. HepaBHOMEPHOCTh TEMIIOB
JBOJIIOLIHAH.

JleMoHCcTpanuu

IToptpetsl: K. M. bap, A. O. Koanesckuii, @. Mrosep, 3. ['ekkens.

Tabmuubl u cxembl: «OUIOTEHETHUECKUM Psi JIOMAAN», «APXEONTEPUKCY,
«3Bepo3yObie  smiepb»,  «Creromnedans»y,  «Punmodursr»y,  «CemeHHBIE
ManopoTHUKW», «buoreorpadguueckne 30HBI 3eMiam», «Jlpeiid KOHTHUHEHTOBY,
«PenukThl», «HauanpHble cTaguu SMOPUOHAIBHOTO Pa3BUTHUS IMO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMUHBIE M AHAJOTUYHBIE OpraHe, «PyaumeHThD,
«ATaBU3MB), «XPOMOCOMHBIE HAOOpHI 4YENIOBEKa M IIMMIIaH3e», «lmaBHBIE
HampaBJICHUs 3BOITIOLUNY, «OO0II1e 3aKOHOMEPHOCTH 3BOIIOLIUI.

OOGopynoBaHue: KOJJIEKIIMU, TrepOapuu, MYJSKH HMCKOMAEMbIX OCTATKOB
OpPraHU3MOB, MYJISIKA TOMOJIOTMYHBIX, AaHAJIOTHYHBIX, PYAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKLIUN HaCEKOMBIX.

Tema 4. IIpoucxoxkaenne U pa3BuTHE KU3HU HA 3emJie

Hayunble rUmoTessl NpPOUCXOXKIEHUS JKM3HM Ha 3emie. AOHOreHes u
naHcnepmusi. JloHaydHble TpeACTaBICHUS O 3aPOKACHUM KU3HU (KpEarlMOHU3M ).
['mnore3a NOCTOSSHHOTO CaM03apOKICHU )KU3HU U €€ onpoBepxkeHue onbitamMu O.
Penu, JI. Cnamnanmnanmy, JI. [lactepa. [Ipoucxoxnenne »u3HU U aCTPOOHUOIOTHSI.

OcHOBHBIE ATaIlbl HEOpPraHU4YECKOU SBOJIOLIHH. [InanerapHas
(reosoruyeckasi) HSBOJIONMSA. XHUMHYECKas OdBOJIONUA. AOHOTCHHBIM CHHTE3
opraHmyeckux BeniecTB u3 Heopranuueckux. OmeiTr C. Mummepa u I'. IOpm.
OO6pazoBanue mnoauMepoB u3 MoHoMepoB. KoanepBarHas rumnore3a A. .
Onapuna, runores3a nepBuaHoro OynboHa J[x. XomnzaeitHa, reHeTUYECKasi THUIOTE3a
I'. Mémnepa. Pubozumbl (T. Yek) m rumoreza «vmupa PHK» V. T'mnbGepra.
®opMupoBaHUE MEMOPAH U BOSHUKHOBEHUE MTPOTOKJIETKH.

HUctopuss 3emmn u Meroasl €€ wu3ydeHus. Vckomaemble oOpraHuyecKue
octatku. ['eoxpoHosnoruss u €€ Meronbl. OTHoOcUTENbHAsT M aOCOJIOTHAS
reoXpoHoJIorus. I'eoxpoHomoruyeckast mKaia: 30Hbl, 3pbl, IEPUOJIbI, STTOXH.



HavanpHble s3Tanbl opraHmyeckod sBomounu. [losiBieHne u 3BoNOIUA
NEPBBIX KJIETOK. DBOMIOIUS MeTabonu3Ma. BO3HHMKHOBEHHE IMEPBBIX YKOCHCTEM.
CoBpemMeHHbIE MUKPOOHBIE OMOMIEHKN KaK aHaJor MEPBbIX HAa 3eMile COOOIIECTB.
CrpomaronuTtsl. [IpokapruoThl U 3yKapuOTBHL.

[IpoucxoxaeHue 3ykapuoT (CUHMOHOTreHe3). DBOJIOLMOHHOE TPOUCXOXKICHNE
BUpycoB. [IpoucxoxJieHHE MHOTOKJIETOYHBIX OpPraHU3MOB. BO3HHMKHOBEHHE
OCHOBHBIX I'PYIIIT MHOTOKJIETOYHBIX OPraHU3MOB.

OcHOBHBIE ATamnbl 3BOJNIONUHU BBICIIUX pacTeHUil. OCHOBHbBIE apOMOP(O3bI
pacteHnii. Bpixom pacreHnii Ha cymy. IlosBieHHe CIIOPOBBIX pPacTEHHUW U
3aBoeBaHne uMH cymHd. CemeHHble pacTeHus. [IponcxokaeHne IBETKOBBIX
PacTECHUMN.

OcHOBHBIE 3Tambl 3BOJIOLUUU KUBOTHOrO Mupa. OCHOBHBIE apoMOp(O3bI
®KUBOTHBIX. BeHackas ¢ayna. KemOpuiickuii B3pbIB — TMOSIBIEHUE COBPEMEHHBIX
TunoB. IlepBbie xOopaoBbIE )KUBOTHBIE. JKHU3Hb B BO/E. DBOJIOIMUS TTO3BOHOUHBIX.
[Tpoucxoxnenue ambubuii u pentuwnuil. [IporcXokaeHUEe MIICKOMUTAIOMIUX U
ntutl. [lpuanun  xmoueBoro apomopdo3a. OcBoeHue O€CIO3BOHOYHBIMH U
[M03BOHOYHBIMHU KMBOTHBIMU CYIIIU.

Pa3Butre Xu3HM Ha 3eMje MO 3paM U IMEpUOoAaM: apXeul, MpPOTEepO30u,
najgeo3or, Me3030M, KailHo3oih. OOmas  xapakTepucTUKa KiIuMara U
reoJIOTMYECKUX mpoleccoB. llosiBIeHWe M pacuBET XapaKTEPHBIX OpPraHU3MOB.
VYrineobpazoBaHue: €ro ycaoBUs U BIUSHUE Ha Ta30BbI COCTaB aTMOC(EPHI.

MaccoBble BBIMUpPaHUSI — SKOJIOTHUYECKUE KPU3UCHI pouuioro. IIpuuuHel u
CJIE/ICTBUSI MAacCOBBbIX BbIMUpaHUW. COBPEMEHHBIA 3KOJIOTMYECKUN KpPHU3UC, €ro
ocobenHoctu. [Ipobiiema coxpanenus GuopazHooOpasust Ha 3emie.

CoBpemeHHasi cuctema opranudeckoro mupa. [lpuHnumnsl knaccudukanuu
opranu3mMoB. OCHOBHbBIE CHCTEMATUYECKHUE TPYIIIBI OPraHU3MOB.

JleMoHCcTpanuu

[Toptpersl: ®@. Penn, JI. Cnamnanuanw, JI. Ilactep, Y. 1. Meunukos, A. 1.
Omnapun, [Ix. Xonnenn, I'. Mémnep, C. Munep, I'. FOpu.

Tabmuer u cxembl: «Cxema ombita @. Peqny, «Cxema ombita JI. [lactepa mo
U3YYEHUIO CaMO3apoxaeHus xu3Hu», «Cxema ombita C. Mumnepa, I'. FOpwn»,
«JTanpl  HEOPraHMYECKOW  ABOJMOIMKW»,  «l €OXpOHOJOrHYeckas  IIKajiay,
«HauvanbHble 3Tanbl OPraHUYEcKoi »BONMIOIUNY, «CxeMa o0pa3oBaHUsI IYKapHOT
nyréM cumoOunoreHesza», «Cucrema >KUBOW mNpupoasl», «CTpoeHHe BHUpPYCay,
«Apomopdo3bl  pacteHuit»y, «PuHUOPUTBH, «OTHOKIETOYHBIE BOIOPOCIU,
«MHOroknerounsie Bopopocan», «Mxwuy, «llanopotHukn», «l onoceMeHHbIE
pacteHus», «OpraHbl LBETKOBBIX pacTeHU», «(CxemMa pa3BUTUA KUBOTHOI'O
Mupa», «Apomopdo3bl KHUBOTHBIX», «lIpocreiue», «KuilieuHONOIOCTHBIEY,
«IInockue 4EepPBUY, «YneHucroHnoruey, «PBIOBI», «3eMHOBOJHBICY,



«IIpecmbikarommecs», «lItumpy, «Mnekonuraroume», «Pa3BuTue XU3HH B
apxeuckou 3pe», «Pa3BuTue )XU3HU B MPOTEPO3OUCKOU 3pe», «Pa3BuTue KU3HU B
MaJIC030MCKOU 3pe», «Pa3BuTue KU3HU B ME3030MCKOU 3pey, «Pa3Butre xKu3Hu B
KaitHO30MCKOM 3pe», «COBpeMEHHAast CUCTEMA OPraHUYECKOTO MUPay.

OO6opynoBanue: repbapuu pacTeHUW pa3IMUHBIX OTJIEJIOB, KOJIICKIIMU
HACEKOMBIX, BJIQXXHBIE MPEMapaThl KUBOTHBIX, PAKOBUHBI MOJITIOCKOB, KOJUICKIIUH
UTJIOKOXKUX, CKEJIEThl TO3BOHOYHBIX JKMBOTHBIX, 4Yydella MNOTUL KU 3BEpew,
KOJUIEKIIUA OKaMEHEJIOCTEM, IMOJE3HbIX HCKOIMAEMBbIX, MYJSDKM OPraHUYECKUX
OCTaTKOB OPraHU3MOB.

Bupryanbnas  sgaGoparopHass padora «MopaenupoBaHue — ONBITOB
Munnepa—tOpu no n3ydennio abMOreHHOT0 CUHTE3a OPTraHUYECKUX COSAMHEHUN B
MIEPBUYHOM aTMochepey.

JlabopaTropHas pabGora «JI3yueHue W oOmMCaHHWE HMCKOIAEMBIX OCTAaTKOB
JPEBHUX OPTraHU3MOBY.

IlpakTuyeckass pabGora «l3yueHne OCOOCHHOCTEHM CTPOCHMS PACTCHUM
Pa3HBIX OTIIEIIOBY.

IIpakTuyeckas padora «3yyeHne ocoOEHHOCTEH CTPOEHUSI TTO3BOHOYHBIX
KUBOTHBIX).

Tema 5. IIpoucxokaeHne 4eJI0BEeKa — AaHTPOIOr eHe3

Pa3zgensl 1 3a1aun aHTpONOIOruU. MeTo bl aHTPOIOJIOTUH.

CraHOBIIEHHE NPENCTABICHUN O IPOUCXOXKIAECHUU YeJOBEKa. PenmurmnosHele
B033peHUsl. COBpEMEHHbBIE HAYUHBIE TEOPHUU.

Cx0/ACTBO YeNnOBEKa C KUBOTHBIMU. CHCTEMAaTUUYECKOE MOJI0KEHUE YETOBEKA.
CBugerenbcTBa  CXOACTBA  YEJNOBEKA  C  JKUBOTHBIMU:  CPABHUTEIIBHO-
MOP(OJIOTHICCKHE, AMOPHOJIOTHYECKHUE, (hHU3M0JI0r0-OMOXUMHUICCKHE,
noBefeHyeckre. OTINYMS YeI0BEeKa OT KUBOTHBIX. [IpIMOX0XKIEHUE U KOMILIEKC
CBSI3aHHBIX C HUM MNPU3HAKOB. Pa3BUTHE rOJI0BHOrO MO3ra U BTOPOU CHUTHAIBHOU
CUCTEMBI.

JBrkyiue cuiibl (pakTopbl) aHTPOIIOreHe3a: OUOJIOrMYECKUE, COMAlIbHbIE.
CooTHotieHre OMOIOTUYECKUX U COIIMATTBHBIX (PaKTOPOB B AHTPOTIOTCHESE.

OcHOBHBIE CTaIuU aHTpororeHe3a. PaHHue 4YenoBeKOOOpazHbIe O00E3bsIHBI
(MPOKOHCYJIBI) ¥ PAHHUE MOHTUIbI — OOIIKE MPEAKU YET0BEKOOOPa3HbIX 00€3bsH U
MoJer. ABCTPaNIONUTEKH — JBYHOTHE NPEAKHU JIOAEH. UenoBek yMenbli, MepBble
V3TOTOBJICHUSL OpYAUU Tpynaa. YenoBek NpAMOXOIAIIMN U MEPBBIA BBIXOJ JIFOACH
3a  npeaenasl  Adpuxku. YenoBek redaenbOeprckuii — oOmMM  MpesoK
HEAaHJIEPTAILCKOr0 YEJIOBEKA M YEJI0BEKa pPa3yMHOro. YenoBek HeaHAepTalbCKUU
KAaK BHUJ JIIOJEH XOJOJHOrO KJMMara. YenoBeK pa3yMHBIM COBPEMEHHOIO THIIA,
JIEHUCOBCKMM YEJIOBEK, OCBOEHHME KOHTHHEHTOB 3a Tmpenenamu AQpuku.
[TaneoreneTnka u najaeoreH OMHKA.



DBOJIOIMSA COBPEMEHHOI0 4esioBeka. EcTecTBEeHHBIM OTOOp B MOMYJISALIUSIX
yesioBeka. MyTalMoOHHBIA mporecc U MoIuMoppu3M. [lomynsioHHbIE BOJHBI,
npeiid reHoB, Murpanus U «3QQPEKT OCHOBATEISA» B MOMYJSIIUSIX COBPEMEHHOTO
YeJIoBeKa.

Yenoseueckue pacel. Ilonstne o pace. bonpmme packl: €BpOIEOUIHAs
(eBpasuiickas),  aBCTpajO-HerpoujHas  (dPKBaTOpHalbHas),  MOHIOJOUIHAs
(a3maTcko-aMepHKaHCKas). BpeMss M ImyTu pacceneHus 4esloBeKa IO IIIaHETe.
EnuHcTBO  4yenoBeueckux — pac.  HaydHas  HECOCTOATENBHOCTH — pacu3Mma.
[IpucrnocoOneHHOCTh YeoBeKa K pa3HbIM YCIOBHUSM OKpPYXarollel Cpebl.
Binusgnue reorpaduueckoit cpenpl U apedida TeHOB Ha MOpP(DOJIOTHIO U
(U3NOTIOTHIO YeNTOBEKa.

MexauciummHapable  MeToAsl B (u3uYeckor  (OMOJIOTHYECKON )
AHTPOIIOJIOTUHM.  ODBOJIOUMOHHAS ~ AHTPONOJOTHS W MAJCOAHTPOIOJIOTHS
YEJIOBEYECKUX MNOMyJsiui. bruoconuanbHble MCCIEIOBaHUS MPUPOABl YEIIOBEKA.
HccnenoBanne KO3BOMIONNUN OMOJIIOTMUECKOTO U COIMATBHOIO B YETIOBEKE.

JleMoHCcTpanuu

[loprpersr: Y. lapsun, JI. Jluku, 5. S. Porunckuii, M. M. I'epacumos.

Tabmuupl u cxembl: «MeTobl aHTPONOJIOTUW», «[ 0JIOBHOM MO3T YEIOBEKAY,
«YenoBekooOpa3Hbie 00€3bsHB), «CKeleT 4YeloBEeKa M CKEJIET IIMMIIaH3e»,
«PyIMMEHTBI U aTaBU3MBbID», «J[BHKYIIME CUIIBI AHTPOIOTE€HE3a», « DBOJIIOLIMOHHOE
IpPEBO  4YEJOBEKa», «ABcTpasonutexk», «YemnoBek  ymenslit», «Yenosek
NPAMOXOAAIININY, «/eHncoBckuil uyenoBek» «Heannepranbip», «KpomMaHbOHIIB,
«IIpeakun yenoBekay, «ITarbl 3BOJIIOLIMH YEJIOBEKa», «Packl uemoBekay.

O6opynoBaHue: MyJSDKM — OKAMEHEJIOCTEeH, MpeAMETOB MaTepualbHOU
KyJIbTYphl TMPEIKOB dYEJIOBEKa, penpoayknuu (doTtorpaduu) KapTuH C
MudonornueckuMu U OUONEHCKUMM CIOKETaMH TPOUCXOXKJIEHUS YEJIOBEKa,
¢doTorpapun HaXOAOK UCKOMAEMbIX OCTAaTKOB UEJIOBEKA, CKEJIET YeJI0BEKa, MOEIb
yeperna 4YeJoBeKa M 4Yepena IIMMIAaH3e, MOJENIb KHUCTH 4YelOBEeKa U KHUCTU
IMMITIaH3€, MOJENH TOPCa IPEAKOB YEIOBEKA.

JlabopaTtopHas pabGora «V3ydeHne OCOOEHHOCTEH CTpOEHUs CKelleTa
YEJI0BEKA, CBSI3AHHBIX C MPSAMOXO0XKICHUEM.

IIpakTuyeckas padora «/3ydeHue SKOJOrHUECKUX afanTalui YEJI0BEKAY.

Tema 6. Jkonoruss — Hayka O B3aMMOOTHOILUCHHUSX OPraHU3MOB U
HAOPTraHU3MEHHBIX CUCTEM C OKPYKaIollel cpeaoi

3apoxxeHue U pa3Butue 3koniorud B Tpyaax A. ['ymGonpara, K. @. Pynbe,
H. A. CesepiuoBa, 2. I'ekkensi, A. Tenciu, B. H. CykauéBa. Paznensl u 3agauu
sK0J0ruM. CBSI3b SKOJIOTUU C APYTUMH HAyKaMH.



Metonbl sxonoruu. IloneBbie HaOMIOAEHUS. DKCHEPUMEHTHI B DKOJIOTUH:
npupofHble M JaboparopHble. MojenupoBaHue B 3KOJIOTMU. MOHMTOPUHT
OKpY>KaroIIel Cpe/ibl: JIOKAJIbHBIN, PErHOHAIBHBIN U TJI00AIbHBIMN.

3HaueHUE DSKOJOTMYECKMX 3HAHMM I 4YEJIOBEKA.  DKOJIOTMYECKOE
MHPOBO33pPEHUE KAaK OCHOBA CBA3EH 4YEJIOBEUECTBA C NpuUpomon. PopMHpOBaHHE
JKOJIOTUYECKOU KYJIBTYPBI U DKOJIOTMYECKOW IPaMOTHOCTH HACEJICHUS.

JemoHcTpanuu

[Toptpetsi: A. I'ymbonsar, K. ®@. Pynse, H. A. CeBepuos, 3. I'ekkens, A.
Tencnu, B. H. Cykaués.

Tabmuupl 1 cxembl: «Pa3znensl skonorumy, «MeTtoasl 3Kojgorum», «Cxema
MOHHTOPHUHIA OKPYXKAIOIIEN CPENbD).

JlaGoparopHas pabora «3yuenue METOJIOB 3KOJIOTUYECKHUX
HUCCJICTOBAHUN.

Tema 7. OpranusmMsbl U cpeia OOMTAHUSA

Okonoruyeckue (HakTopbl U 3aKOHOMEpPHOCTU UX nerctBus. Kinaccudukanus
AKOJIOTHYECKUX (DAKTOPOB: aOMOTHIECKHE, OMOTHIECKHE, aHTpororeHHbIe. O01mme
3aKOHOMEPHOCTH JEUCTBHUS 3KoJornyeckux ¢akropon. IIpaBuno munumyma (K.
[Mmnpenrens, FO. JIubux). TonmepaHTHOCTb. DBPUOMOHTHBIE W CTEHOOHMOHTHBIC
OpraHU3MBI.

AbGuotnueckue (daktopel. CBeT Kak dKojJorudeckuit ¢akrop. [elicTtBue
Pa3HBIX YYaCTKOB COJHEYHOIO CIIEKTPAa HA OPraHU3Mbl. DKOJOTHYECKHUE TPYIIIbI
pacTeHMl M JKUBOTHBIX II0 OTHOLICHHIO K cBeTy. CUTrHaJbHas poJib CBETa.
doTonepuoansm.

Temneparypa kak skonoruueckuii ¢dakrtop. JleiictBue Temmneparypsl Ha
opranu3mbl. [IoMKUIIOTEPMHBIE YU TOMOMOTEPMHBIE OPraHU3MbL. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPraHU3MBI.

Bnaxxnocts kak skomormueckuii Qaxtop. Ilpucmocobnenus pacteHuil K
nojiepxkaHuio BogHoro Oamanca. Kmaccudukamusi pacTeHud MO OTHOLIEHHIO K
Bozie. [Ipucnoco6iennst >kMBOTHBIX K M3MEHEHHUIO BOJTHOTO PEXHUMA.

Cpenbl oOuTaHUs OPraHU3MOB: BOJHAs, HAa36eMHO-BO3/YIIHAs, MMOYBEHHAs,
rIyOMHHAasT  TMOAMOYBEHHAs,  BHYTpHOpPraHu3dMeHHas.  DU3UKO-XUMUYECKUE
OCOOEHHOCTU cpell oO0uTaHusi oOpranu3moB. [IpucnocoOieHUs OpraHu3MoOB K
KW3HU B Pa3HBIX CpEaXx.

buonornueckue putMbl. BHemHue u BHyTpeHHUE pUTMBL. CyTOuyHBIE U
roguyHbie puTMbl. [IprCcoCcOOJEHHOCT, OPraHM3MOB K CE30HHBIM H3MEHEHUSIM
YCJIOBUH KU3HU.

Kusnennvie Qopmbl  opranusmoB. lloHsTMe o KuU3HEHHOW (opme.
XKuznenusie popmbl pacTeHUI: AEPEBbs, KYCTAPHUKH, KyCTAPHUYKH, MHOT'OJIETHHUE



TpaBbl, OJHOJIETHUE TpaBbl. KU3HEHHbIE (OPMBI KUBOTHBIX: TUIPOOUOHTHI,
re0OHOHTHI, a3pOOHNOHTHI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HH.

buornueckue (akTopBI. Buner OMOTUYECKMX  B3aUMOJCUCTBHIL:
KOHKYPEHIUS, XUIIHUYECTBO, CUMOMO03 U ero ¢opmel. [lapazutusMm, kooneparus,
MyTyaiau3M, KOMMEHCaJIM3M (KBapTUPAHTCTBO, HaxseOHnuecTBO). Herpoduueckue
B3auMojielicTBUa  (Toruueckue, (dopuueckue, (dabpuueckue).  3HAUCHHE
OMOTHMYECKNX B3aUMOAECUCTBUM ISl CYIIECTBOBAHHUS OPraHW3MOB B Cpele
obutanud. [I[pyHIUIT KOHKYPEHTHOT'O UCKIIIOUECHHUSI.

JlemoHcTpanun

Tabmuupl U cxeMbl: «IKkoyiorudyeckue QakTopel», «CBETOBOW CIEKTPY,
«IKOJOrM4eCKUE TPYIIIbl )KUBOTHBIX 110 OTHOLIEHHUIO K CBETY», «TemIoKpoBHbIE
KUBOTHBIE», «XOJIOAHOKPOBHBIE JKUBOTHBIEY», «DU3HOJOTMYECKHE afanTaluu
KUBOTHBIX», «Cpenbl OOUTaHUSI OpPraHU3MOBY», «bBHOJIIOrMYECKUE PUTMBDY,
«Kuznennole  ¢GopMbl  pacTeHHi», <«OKu3zHeHHBIE  (QOPMBI  KUBOTHBIXY,
«IKOCHCTEMA IIUPOKOJIMCTBEHHOTO JEcay, « IKOCUCTEMA XBOMHOrO Jecay, «Llemnu
MUATaHUS», «XumHu4decTBo», «llapasutmszm», «Konkypermus», «CumOuosy,
«KoMmeHcammzm.

OobopynoBanue: repdapuu pacTeHUW U KUBOTHBIX, MPHUCIIOCOOJIEHHBIX K
BIMSHUIO PA3JIMYHBIX SKOJOTMYECKUX (PAKTOPOB, repdapuu CBETOIOOUBBIX,
TEHENNOOMBBIX M TEHEBBIHOCIUBBIX PAaCTEHUH, CBETONIOOUBBHIC, TEHEIIOOUBBIE U
TE€HEBBIHOCJIMBbIE KOMHATHBIE PACTEHUS, repOapuu U KOJUJIEKIIMH TETJIONIOOUBBIX,
3UMOCTOMKHX, MOPO30yCTOMYMBBIX PACTCHH, dydeNia MTHUIl U 3Bepei, repdapuu
pacTeHuii, OTHOCSIMUXCS K rurpodutam, kcepoduram, me3opuTam, KOMHATHBIC
pacTeHusl JaHHBIX TPYII, KOJJIEKIUU >KMBOTHBIX, OOMTAIOIIUX B Pa3HbIX Cpelax,
repbapuu M KOJUIGKIMU pACTEHUA U IKUBOTHBIX, OOJIQAAIOIIUX dYepTaMu
IPUCTIOCOOJIEHHOCTH K CE30HHBIM H3MEHEHUSIM YCIOBMM JKU3HHU, repdapuu u
KOJUICKIIUU PACTEHUI M >KUBOTHBIX PA3IMYHBIX XU3HEHHBIX (OpPM, KOJUICKIIHH
’KUBOTHBIX, yJaCTBYIOIIUX B Pa3IMUYHBIX OMOTHYECKIX B3aUMOACHCTBUSIX.

JlabopaTtopnas pabora «BblsBiIeHUE MPUCITOCOOJICHUN OpPraHU3MOB K
BIIMSTHUIO CBETA».

JlabopaTtopHas pabora «BblsgBiIeHHE MPUCHIOCOOJICHU OpPraHU3MOB K
BIIMSTHUIO TEMIIEPATYPhI».

JlaGopaTtopHass paGora «AHATOMHYECKUE OCOOCHHOCTU PACTCHUN U3
pa3HbIX MECT OOUTaHUS.

Tema 8. Jkos10orust BUA0B U NOMYJISALMI

OKOJIOTUYECKHE  XApPaKTEPUCTHKU  MOMYJSALHUU. [lomynsauust ~ Kak
Ouonoruyeckas cucreMa. Poiib HEOTHOPOJIHOCTH Cpelbl, (pUu3ndueckux 0apbepoB U
0COOEHHOCTEW OMOJIOrMU BUJIOB B (DOPMUPOBAHUM MPOCTPAHCTBEHHOM CTPYKTYPbI
nomysiquid. OCHOBHBIE IOKA3aTENM IONYJSILUU: YHUCIEHHOCTb, IUIOTHOCT,



BO3pacTHasT W TMOJOBasg CTPYKTypa, pOXKIAEMOCTb, IPUPOCT, TEMII POCTA,
CMEPTHOCTh, MUTpAIUS.

DKkoyiorudeckasi CTpykrypa nonyssiiuu. OleHKa YUCICHHOCTH TOMYJISIUU.
JInHaMuKa TOMYJSIUU U €€ peryisiuus. bUOTHYeCKUi MOTEHUUANT MOMYJISALHH.
MopaenupoBanue TMHaMUKH nonyisiiuu. KpuBbie pocTa YUCIEHHOCTH MOMYJISIIUN.
KpuBbie BbDKMBaHUA. Perynsius 4YHCICHHOCTH TOMYJSILUNA: poiib (HaKTOPOB,
3aBHUCSIINX U HE 3aBUCSIINUX OT MNIOTHOCTH. DKOJIOTMUYECKUE CTPATETUU BUOB (I- U
K-cTparerun).

[Tonsitue 00 3KoMOTMYECKOW Hwuiie Buja. MectooOutanue. MHoromepHas
MOJZieNb dKojornueckor Humu Jx.M. XaruuHcoHa. Pa3Mepbl 3KOJIOrMYeCcKOu
Huiy. [loTeHnnanbHas U peasii30BaHHAS] HUIIU.

Bun kak cucrema nomyisinuMii. Apeasbl BUIOB. Buapl M HX JKU3HEHHBIE
CTpaTeruu. JKOJIOTHUYECKNE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TOBEJACHUS W MUrpalMid >KUBOTHBIX. buosorudeckue
WHBA3UHU YYKEPOIHBIX BUIOB.

JleMoHCcTpanuu

[Toprper: k. M. XaTunHCOH.

Tabmuet 1 cxeMbl: «ODKOJOTMYECKHE XapaKTePUCTUKHU  TOMYJISIIIUN,
«IIpocTtpancTBeHHass  CTpyKTypa nonyasanuu», «Bo3pacTHple  nupaMubl
nonyysanuny, «CKOpPOCTh  3acelieHUs] TMOBEPXHOCTH 3€MJM  pa3IM4HbIMU
opranuzMmammny», «Mojenp s3xonorndeckord Humu /x. M. Xatuunconay.

O6opynoBanue: repoapuu pacTeHUM, KOJUICKIIUH JKUBOTHBIX.

JlaGopaTtopHassi  pabora  «llpucrmocoOneHus ceMsH  pacTeHHMH K
PacCEIEHUION.

Tema 9. Jkos10rus coodmIeCTB. IKOJIOTHYECKHE CHCTEMBbI.

CooOmiectBa opranu3MoB. buoiieHo3 u ero crpykrypa. CBA3U MEXIy
OpraHu3MaMH B OMOIIEHO3E.

OxocucteMa kak oTkpbiTas cucrema (A. Ix. Tencnu). DyHKUHMOHAIBHbBIC
OJIOKH OpraHuM3MOB B DKOCHUCTEME: MPOJAYIEHTbl, KOHCYMEHTBI, PEIYyIEHTHI.
Tpodpuueckue ypoBHu. Tpoduueckue uenu u cerd. AOuoruyeckue OJIOKU
skocucteM. [1ouBbl U Wbl B 3KOcUcTeMax. KpyroBopoT BEIIECTB U TOTOK SHEPTUU
B DKOCHCTEME.

OcCHOBHBIE  TOKa3areau  JKOCHCTEMBI. buomacca ®  mpomyKius.
DKOJIOTUYECKHUE MUPAMUJIBI YUCETT, OMOMACCHI U SHEPTUH.

Jlunamuka sxocucmem. Kamacmpocghuueckue nepecmpotiku. Daykmyayuu.
HanpaBnenHsie 3akOHOMEpPHBIE CMEHBI COOOIIECTB — CyKieccuu. llepBuunbie u
BTOPUYHBIC CYKIIECCUM W UX TMPUYUHBL. AHTPOIOI€HHBbIE BO3JEHCTBUS Ha
cykueccuu. KimnmakcHoe coobuiectBo. buopaznoodpasue v mojiHoTa KpyroBopora
BEIIIECTB — OCHOBA YCTOWYMBOCTU COOOIIECTB.



[IpupoHbIE 3KOCUCTEMBI. DKOCUCEMbL 03ED U peK. DKocucmemvl Mopeu u
0KeaHo8. IKocucmemvl MyHOp, 1eco8, cmenell, nyCmbitb.

AHTpPOIIOTEHHBIC JIKOCHUCTEMBI. ATpO3IKOCHCTeMa. ATrporieHo3. Pazmmuus
MEXIy aHTPOIIOT€HHBIMU U MIPUPOAHBIMHU SKOCUCTEMAMH.

Ypboskocuctembl. OCHOBHBIE KOMITOHEHTBI ypOo3kocucTeM. [ oposckast
dnopa u dayna. CunanTpomnuzamusi Topojckod ¢(ayHel. buomoruueckoe u
XO3SIICTBEHHOE 3HAYEHUE arpOdKOCUCTEM U YPOOIKOCUCTEM.

3aKoHOMEpHOCTH (DOPMHUPOBAHKS OCHOBHBIX B3aMMOJICHCTBUI OpPraHU3MOB B
sKkocucTemax. Ponb Kackaoumozo sghghexma u 6ud08-30upuxamopos (Kirouesvix
61008) 6 yHKYuOHUposaHuu 3Kkocucmem. IlepeHOC IHEPTUM U BEIIECCTB MEXTY
CMEXXHBIMH 3KOCHUCTEMAaMH. Y CTOMYUBOCTh OPraHU3MOB, MOMYJISIIAN U 3KOCUCTEM
B YCIIOBHUSIX €CTECTBEHHBIX U aHTPOIIOTCHHBIX BO3ICHCTBUM.

Mexarnusmol 8030eliCmeus. 3aepsA3HeHUl  pPAa3HbIX Mmunos Ha
CcyOOpP2AHUBMEHHOM, OP2AHUSMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM VPOBHSIX,
OCHOBbL  DKOJIOZUYECKO20  HOPMUPOBAHUSL  AHMPONO2EHHO20  B030€LLCMBUSL.
MeTomonoruss MOHUTOPHHTA €CTECTBEHHBIX M aHTPOTIOTEHHBIX YKOCHCTEM.

JleMOHCcTpanuu
[Toptper: A. JIx. Tencnu.
Tabmuuer wu cxembl:  «CTpykTypa  OumoleHo3a»,  «DKocHucTeMa

IIUPOKOJIUCTBEHHOTO Jieca», «IKOCUCTEMA XBOMHOIO Jiecay, «DyHKIMOHATbHBIC
TPYIIBl OPraHU3MOB B 3KocucTeMe», «KpyroBopoT BEIIECTB B JKOCHCTEMEN,
«llenn nutanus (macTOUIHAS, NETPUTHAS)», «DKOJIOrHYECKass TMpaMHia YUCEID,
«IKonorudeckas nmupamuia OMOMacChDy, «IKOJOTUYECKAss MUpaMuia YHEPTUNY,
«O0pa3zoBanue 6ois0Tay, «llepBuunas cykueccus», «BoccranoBienue neca nocie
nokapay, «JKocucTemMa o03epa», «ArporeHo3», «KpyroBopoT BemECTB U TMOTOK
SHEPruu B arpoueHo3er, «[Ipumepsl ypOoskocucTem.

O6opynoBanue: repbaprun pacTeHUH, KOJUIEKITMN HACEKOMBIX, Yydelia MTUIl |
3Bepeid, repOdapuu KyIbTYPHBIX U TUKOPACTYIIUX PACTCHUM, aKBAPUYM KaK MOJIEITh
HKOCUCTEMBI.

IIpakTnyeckas padora «/3ydenne u onucanue ypooIKOCHCTEMBD.

JlabopaTtopnas padora «l3ydyenue paszHoOOpasus MEIKUX TMOYBEHHBIX
YJICHUCTOHOTUX B Pa3HBIX IKOCUCTEMAX.

IKcKypeusi «DKCKypcUsi B TUIIMYHBIN OMoOreoieHos (B ayOpaBy, Oepe3HsK,
ebHUK, Ha CYXOJI0JIbHBIN UM TOMMEHHBIN JIyT, 03€p0, 00JI0TO)».

IKckypeusi «IKCKYpCUss B arpodKOCUCTeMy (Ha Mojie WM B TEIUIMYHOE
XO35IUCTBO)».

Tema 10. buocdepa — riiodanbHasi IKOCUCTEMA

buochepa — oOmermmanerapHas o00o0jg04ka 3eMiiM, TAE€ CYIIECTBYET WU
CyIIIECTBOBAJA XU3Hb. PazBuTHe mpejcTaBieHuii o ouocdepe B Tpynax 3. 3rocca.



VYuenue B. U. Bepnanckoro o 6uocdepe. O6mactu 6uocdepst u e€ cocras. JKupoe
BelIeCTBO Ouochepsl U ero PyHKITUH.

3aKOHOMEpPHOCTH cylecTBoBaHUsl Onocheprbl. OcodeHHOoCcTH OHMocdepbl Kak
rI100abHOM SKocUucTeMbl. JJuHaMudeckoe paBHoBecue B ouocdepe. KpyroBoporsl
BEIIECTB U OMOr€0OXUMHYECKUE LUKIIbI (Yriepoaa, a3oTa). PUTMUYHOCTD SIBICHHI
B Onocdepe.

3oHabHOCTh OWocheprl. [lonarne o Ouome. OCHOBHBIE OHOMBI CYIIH:
TYHJIpa, XBOWHBIE JIeca, CMEIIaHHbIE U MUPOKOJUCTBEHHBIE Jieca, CTEIH, CAaBaHHBI,
MyCTBIHU, TPOMIMYECKUE JIECA, BHICOKOTOPhs. KiuMar, pacCTUTENbHBIN U KUBOTHBII
MUp OMOMOB CYIIH.

CtpykTypa u (HYHKIIHS )KUBBIX CHCTEM, OLIEHKA UX PECYPCHOTO MOTEHITAANA U
o6nochepHbIX QyHKIUH.

JdeMoHCcTpanuun

[Toptpersr: B. Y. Bepnaackuii, 3. 3rocc.

Tabmuer u cxembl: «['eocdepsr 3emumy», «KpyroBopor azora B mpupoje,
«KpyroBopot yriepoga B mnpupone», «KpyroBopor Kuciaopoja B MPUPOIE»,
«KpyroBopot Boabl B npuponae», «OCHOBHblE OMOMBI cymm», «Kiaumatuueckue
nosica 3eman», «TyHapay, «Taitray, «CMemanubiii jec», «IIIupoKoIMCTBEHHBIN
necy, «Crenby, «CaBanHay, «IlycTeiHDY, « Tponuueckui Jiecy.

O6opynoBanue: repdbapuu paCTeHUH pa3HbIX OMOMOB, KOJIICKITUN KUBOTHBIX.

Tema 11. YestoBek U OKpy:Kawiuas cpeaa

DKOJIOTMYECKHE KPU3HChI M UX NpUYMUHBL. Bo3aeiicTBue uenoBeka Ha
ouochepy. 3arpszHenue BoO3AymHON cpeapl. OxpaHa Bo3ayxa. 3arpsi3HEHHE
BOAHOM cpenbl. OxpaHa BOAHBIX pecypcoB. Pazpymienue mnouBbel. OxpanHa
MOYBEHHBIX pecypcoB. 3MeHeHue Kinumara.

AHTpPONIOT€HHOE BO3/IEWCTBUE HA PACTUTENIbHBIA M JKMBOTHBIM Mup. OxpaHa
PaCTUTENBHOIO W KUBOTHOrO MHUpa. OCHOBHBIE MPUHILMUIBI OXPaHbl MPUPOJBIL.
Kpacubie xuuru. OcobGo oxpansembie mnpupognbie Ttepputopuu (OOIIT).
borannueckue caqbl U 300JI0rHYECKHE TAPKU.

OCHOBHBIE MNPUHIUIIBI YCTOMYUBOIO PAa3BUTHS YEJIOBEYECTBA WM MPHUPOIBIL.
PanvonanbHO€  MPUPOJONOIB30BAHME M COXpaHEHHE  OMOJIOTMYECKOro
pazHooOpazust 3emusd. OOImIKME 3aKOHOMEPHOCTH TIJI00AJbHBIX HSKOJIOTHUYECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOT'O KPU3HCa U €ro BEPOATHBIC MOCIEACTBHUS.

Pa3Butrie METOIOB MOHUTOPHHIA Pa3BUTUA ONACHBIX TEXHOTE€HHBIX
npoueccoB. CucmemHvle UCCIe008aHUsl nepexooa K pecypcocbepezaroujeii u
KOHKYPEHMOCNnOoCcoOHOU dHepeemuke. buonoesuueckoe pasnooodpasue u buopecypcoi.
Hayuonanvnvle ungopmayuonnvie cucmemsi, obecneuusarowue O00CmMyn K
uHgopmayuu nO  COCMOSAHUIO OMOENbHbIX 6U008 u 3xocucmem. (OcHOBbl



sKopeadbuumayuyu Kocucmem u cnocoboos 6opvOvl ¢ OUONOBPENHCOCHUIMU.
Pexoncmpyxyus mopckux u HazeMHuIX IKOCUCTEM.

JleMoOHCcTpanuu

Tabmuet  u cxeMbl:  «3arpsisHeHue  atMocepwl»,  «3arpsi3HEeHue
ruapocepb», «3arps3HeHue nouBb», «llapHukoBbI  3PdexT», «Ocobo
OXpaHsieMble MPUPOJHBIE TEPPUTOPUNY, «MoOIeTTH YIPaBIIEMOTro MUPaY.
O6opynoBanue: ¢ororpadun oXpaHseMbIX pacTEHUW M >KUBOTHBIX KpacHoii
kHuru Poccuiickon @enepanuu, KpacHol KHUTH peruoHa.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA ITPOI'PAMMBI 110
BNOJIOI'UA HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBmuBaeT TpeOOBaHUSA K pE3yJbTaTaM OCBOCHUS
0o0y4JarolmuUMuUCsI MpPOrpaMM CpeAHEro oOIIero o0pa3oBaHUs: JIMYHOCTHBIEC,
MeETanpeMETHbIE U TIPEIMETHBIE.

B cTpyKkType TUYHOCTHBIX pe3yJbTaTOB OCBOEHUS MPOTrpamMMbl MO OMOJIOTHH
BBIJICJIEHBI CJEIYIOIIME COCTABIISIONIME: OCO3HAHUE OOYYaIOIMMUCS POCCHMCKOM
IPaXXJaHCKON MAEHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOOMNPENEJICHUI0, Haiuuyue Mmomusayuu K OOy4eHUI0  OHOJIOTHuH,
yenenanpasieHHoe pazéumue BHYTPEHHUX YOCXKIEHUN JHUYHOCTH HA OCHOBE
KJIFOUEBBIX LIEHHOCTEW M HMCTOPUYECKUX TPAAULMUN DPA3BUTUS OHOJIOIMYECKOTO
3HAHUS, 20MOBHOCHb U CNOCOOHOCMb O0YUAIOIIUXCS PYKOBOJCTBOBATHCS B CBOEH
NEATENbHOCTH I[€EHHOCTHO-CMBICJIIOBBIMU ~ YCTAaHOBKAMM, IPUCYLIUMU CHUCTEME
OMOJIOrMYeCKOro  OOpa3oBaHUs, Haauyue  NpPABOCO3HAHUS  SKOJIOTMUYECKOH
KYJbTYpPBL, CHOCOOHOCMU CIMABUMb TIENHA U CTPOUTD KU3HEHHbBIE TUIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHUS MPOrpaMMbl MO OMOJIOTMH JOCTHIalOTCS
B €IUHCTBE Yy4eOHOW M BOCIUTATEIBHOM JEATEIbHOCTH B COOTBETCTBUM C
TPAIULIMOHHBIMU POCCUMCKUMH COLIMOKYJIBTYPHBIMH, UCTOPUYECKHUMH U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMU B OOIIECTBE MpPaBUJIAMH U HOPMaMH
MOBEICHUSI U CHOCOOCTBYIOT MpoOIleccaM CaMOMO3HAHUSA, CAMOBOCIUTAHUSA H
CaMOpa3BUTHUS, pPA3BUTHUSI BHYTPEHHEH TMO3WLMU JIMYHOCTH, NATPUOTHU3MA H
YBOXECHHS K 3aKOHY M IPaBOMOPSAKY, YEJIIOBEKY TPyJa U CTaplIEMy MOKOJICHHUIO,
B3aMMHOI0 YBa)XXEHUS, OEpPEKHOrO OTHOLIECHUS K KYJIbTYPHOMY HACIEAUIO U
TpaauLMsM MHOTOHAaUMOHaIbHOTrO Hapona Poccuiickont ®denepauuu, npupone u
OKPYXAIOIIIEN CPEJIE.

JImdHOCTHBIE pe3yNbTaThl OCBOEHUs Yy4yeOHoro mnpeamera «buonorus»
JOJKHBI OTpaXkaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUaIOIIUXCS PYKOBOJICTBOBATHCS
chOpMUPOBAHHON BHYTPEHHEH TMO3MUIIMEH JIMYHOCTH, CUCTEMON II€HHOCTHBIX
OpUEHTAlMi, T[O3UTHBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIHMX
TPaJULMOHHBIM IIEHHOCTSIM POCCHMCKOr0 OOIECTBA, PACHIMPEHHE >KU3HEHHOTO
OMbITA W ONbITA ACSITEILHOCTU B MPOLIECCE PEeAIU3allMM OCHOBHBIX HAIpPaBJICHUN
BOCIUTATEJIbHON JESTENbHOCTH, B TOM YHCIIE B YACTH:

1) rpa:kaaHCcKOro BOCTIMTAHMS:

c(OpMUPOBAHHOCTh T'PAXKAAHCKON MO3ULIMHA O0YYAIOLIErocst Kak akTUBHOTO U
OTBETCTBEHHOTO YJIEHAa POCCUICKOT0 O0IIECTBA;

OCO3HAHME CBOMX KOHCTUTYLIMOHHBIX TpaB M OOS3aHHOCTEH, YyBa)K€HUE
3aKOHA U MPaBONOPAIKA;



TOTOBHOCTb K COBMECTHOM TBOPYECKON JEATEIBHOCTH TIPU CO3/aHUHU
y4eOHBIX TPOCKTOB, PEIICHUH YUY€OHBIX W IMO3HABATEIBHBIX 3a/a4, BBIMOJHEHUH
OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEECIATh COOCTBEHHYIO ITO3HMIIMIO II0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM JKM3HU U OOBSICHSTH €€;

YMEHHE YYWUTHIBATh B CBOMX JICHCTBUAX HEOOXOJMMOCTh KOHCTPYKTHBHOT'O
B3aMMOJICHCTBHUS JIFOJICH C Pa3HBIMU YOSKICHUSMH, KYJIbTYPHBIMH IICHHOCTSIMH H
COIIMAJIBHBIM IOJIOKECHHUEM;

TOTOBHOCTh K COTPYJHHYECTBY B IPOLIECCE COBMECTHOTO BBIOJIHEHUS
y4eOHBIX, TI03HABATEJbHBIX M HCCIEJOBATEIbCKUX 3a7a4, YBaXXUTEJIHHOTO
OTHOIICHUS K MHEHUIO ONIMOHEHTOB TMPH OOCYXJIEHWU CIHOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CONICPIKAHMS;

TOTOBHOCTb K TYMAaHUTApPHON U BOJOHTEPCKOMN NEATEIbHOCTH;

2) NIATPUOTHYECKOr 0 BOCTIUTAHUSA:

c(hOpMUPOBAHHOCTD pOCCUICKOM rpaxJaHCKON UACHTUYHOCTH,
MaTpuoTU3Ma, YBOXKEHUS K CBOEMY HApOJy, YyBCTBa OTBETCTBEHHOCTU MEPE.
Ponuuou, ropmoctm 3a cBOM Kpal, CBOKW PonnHy, CBOM SI3BIK U KYJIBTYDY,
MPOIIIOE U HACTOSIEE MHOTOHAIIMOHAILHOTO Hapojia Poccuu;

[IEHHOCTHOE OTHOIIEHUE K MPUPOJHOMY HACJEIUIO U MaMSTHUKAM TTPUPOIBI,
JTOCTHKEHUAM Poccuu B HayKe, HCKYCCTBE, CIIOPTE, TEXHOIOTUSX, TPY/IE;

CIIOCOOHOCTh OIICHMBATh BKJIAJ, POCCHUMCKMX YYEHBIX B CTaHOBJICHUE U
pa3BuTHE OWOJOTHM, TOHUMAHHMS 3HAUYCHHS OHWOJIOTMHM B TIO3HAHWHM 3aKOHOB
IIPUPOIBI, B )KU3HH YEJIOBEKa M COBPEMEHHOI'O OOIIECTBA;

uaerHas yoexxJIEHHOCTh, TOTOBHOCTh K CIYXeHUI0 M 3ammute OTeuecTsa,
OTBETCTBEHHOCTbH 3a €T0 CyaL0Y;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHMSL:

OCO3HAHUE JYXOBHBIX EHHOCTEN POCCUUCKOI0 HAPOAa;

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUIECKOTO MTOBEICHMUSI,;

CIIOCOOHOCTh OILICHMBATh CUTYallUI0 M TPUHUMAaTh OCO3HAHHBIC PEIICHMUS,
OPUEHTHUPYSACh HA MOPAJIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH,;

OCO3HAHWE JTUYHOTO BKJIaJIa B MOCTPOCHHUE YCTOMYUBOTO OYAyIIETO;

OTBETCTBEHHOE OTHOIIEHNE K CBOUM POJIUTEIISIM, CO3JaHUIO CEMbU Ha OCHOBE
OCO3HAHHOTO TMPHUHATHS LEHHOCTENM CEMEMHOM KW3HU B COOTBETCTBUU C
TpaauLUsIMHU HapoaoB Poccuu;

4) 3cTEeTUYeCKOro BOCIIUTAHUSA :

ACTETUYECKOE OTHOIICHHE K MHPY, BKIIOYas ACTETUKY ObITa, HAYYHOTO H
TEXHUYECKOr0 TBOPUECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIICHUMN;

MMOHUMAaHUE SMOLIMOHAIBHOIO BO3JICHCTBUSI dKUBOM IPUPOIBI U €€ [IEHHOCTH;



TOTOBHOCTh K CAMOBBIP&KEHUIO B Pa3HBIX BHJIaX HCKYCCTBA, CTPEMIICHHE
IPOSIBIISITH Kau€CTBAa TBOPUECKOM JIMYHOCTH;

5) ¢usuyeckoro BocnmUTaHUsi, (POPMUPOBAHNS KYJIbTYPbI 310POBbSI H
IMOLMOHAJIBLHOI0 0JIAT ONOJIYYHS:

MOHMMAaHUE U peau3alus 30pOBOro M 0Oe3omacHoro obpasza >KHU3HU
(3m10poBO€  MHUTaHWE, COOJIOJEHWE TUTUCHUYECKUX TMpaBUI W HOPM,
cOQIaHCUPOBAHHBIA PEXKUM 3aHATUM W OTIbIXa, peEryisapHas Quanyeckas
aKTUBHOCTB), OEpPE)KHOr0, OTBETCTBEHHOTO M KOMIICTCHTHOT'O OTHOIIEHUS K
COOCTBEHHOMY (PU3NYECKOMY M IICUXUYECKOMY 3/10POBbIO;

MOHMMAaHWE IIEHHOCTH TIPaBWJI WHJIWBHAYAILHOTO W  KOJUICKTUBHOTO
0€30MMacHOr0 MOBEJICHUS B CUTYAITUSAX, YTPOXKAIOITUX 370POBBIO M JKU3HU JIFOJICH;

OCO3HAHHE TOCJIEICTBUI M HEMPUSITHS BPEIHBIX MPUBBIYCK (ymoTpeOiaeHus
QJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

6) TPy10BOro BOCIIUTAHUS:

TOTOBHOCTH K TPY/y, OCO3HAHUE IIEHHOCTH MAacTepPCTBa, TPYA0JIt00UE;

FOTOBHOCTh K AKTHUBHOW JESATEIBHOCTH TEXHOJOIMYECKOM W COLMAIbHOU
HaIIPaBJICHHOCTH, CITOCOOHOCTh MHHUITMHUPOBATH, TJIAHUPOBATH U CAMOCTOSTEIHHO
BBITIOJTHSATH TaKYIO JIEATEIbHOCTD;

HHTEpPEC K pa3NMuyHbIM cdepaM MpoPeCCHOHATLHON ACITEIIBHOCTH, YMCHUE
COBEpIIaTh OCO3HAHHBIM BBHIOOp Oynmymiedl mpodeccuu U peaaru30BBHIBATH
COOCTBEHHBIC )KH3HEHHBIC TIAHBI,

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHHWIO M CamMOOOpPa30BaHUIO Ha
MPOTSHKEHUU BCEW JKU3HU,

7) 3KOJIOrM4€eCKOro BOCIIUTAHMSI:

HKOJIOTHYECKHU 11€JIeCO00pa3HOe OTHOIIEHHWE K TPHUPOJAE KaK HCTOYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHUS;

MOBBIIIIEHWE YPOBHSA OKOJOTHYECKOM KyJIbTYPhI: TMPUOOPETEHUE OIbITa
IJJAHUPOBAHUS TIOCTYIIKOB ¥ OIEHKH WX BO3MOXKHBIX TOCIEACTBUM  JUIS
OKpYXarouien cpeibl;

OCO3HAHHE TJIO0AIBHOT'O0 XapakTepa JKOJOTMUECKHX MpoOIeM W MyTed uX
peleHus;

CIIOCOOHOCTh MCHOJIb30BaTh NPHOOpETaeMble MpPU HM3YyYEHUU OHOIOTHHU
3HaHWST W YMEHUS TpU PEIICHWH TPoOJIeM, CBSI3aHHBIX C PAMOHAIBHBIM
IPUPOJIONOJIb30BAaHUEM  (COOJIIOJICHUE  TpaBWJI  TOBEJAEHUS B MPHUPOJIE,
HAIIPAaBJICHHBIX HAa COXPAaHCHHWE pABHOBECHS B DJKOCHCTEMaX, OXpaHy BHJIOB,
dKOCHUCTEM, Orochephl);

aKTUBHOE HENPUATHE JEHCTBUN, TPUHOCAIINX BpEI  OKPYKAIOIICH
PUPOTHON Cpeie, YMEHHE IMPOTHO3MPOBATh HEOIArOMPHUITHBIC SKOJOTHYECKUE
MOCIIEACTBUS MPEANPUHUMACMbBIX JIEUCTBHUI U MIPEOTBpAIaTh UX;



HaJIM4YME PA3BUTOTO IKOJOTHYECKOI0 MBIIUIEHUS, YKOJIOTHYECKOUN KYJIbTYpHI,
OIIbITa NEeSATENbHOCTH DKOJIOTHYECKOU HaIPaBJIEHHOCTH, YMEHHUSI
PYKOBOACTBOBATHCS UMHU B IO3HABATEIbHOM, KOMMYHUKAaTUBHOW W COLIMAIBHOMN
IIPAKTUKE, TOTOBHOCTH K YYaCTHIO B IPAKTUYECKOU AEATEIBHOCTH YKOJIOTMYECKOU
HAIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOr 0 MO3HAHUSA:

C(OPMUPOBAHHOCTb MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HayKH U OOIECTBEHHOM MPAKTUKH, OCHOBAHHOTO Ha JHAJIOre
KYJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOET'O MECTA B MOJIUKYJIBTYPHOM MHPE;

COBEPIIECHCTBOBAHUE SI3BIKOBOM M YUTATEIbCKOM KYyJIbTYpPbl Kak CpelIcTBa
B3aUMOJEHCTBUSA MEXKY JIFOJIbMHU U IO3HAHUS MUPA;

NOHMMaHUE creuu(@UuKy OHOJIOTMM Kak HayKd, OCO3HaHUA €€ poJid B
(OpMHUPOBAHUHU PALMOHAIBHOIO HAYYHOTO MBIIIJIEHHS, CO3JIaHUHU LIEJIOCTHOIO
MPENCTaBICHU 00 OKpPYXarOUIEM MHUpPE KaK O €JUHCTBE MPUPOIbI, YEIOBEKa U
obmiecTBa, B INO3HAHUM IPUPOJHBIX 3aKOHOMEPHOCTEM M PELICHUM IpoOsieM
COXpaHEHUs IPUPOJTHOIO PAaBHOBECHS;

yOexXAEHHOCTh B 3HAYMMOCTH OHMOJIOTMU Il COBPEMEHHOM IIMBUIIM3ALINHU:
o0ecrieueHuss HOBOTO YpPOBHS pa3BUTHSA MEAMILIMHBI, CO3/IaHUE MEPCIEKTUBHbBIX
OMOTEXHOJOTUMA, CHOCOOHBIX pemaTh pPEeCypcHble  MpOOJEeMBbl  Pa3BUTHUSA
YeJIOBEUEeCTBa, MOMCKA MyTel BbIX0/a U3 TJI00AIbHBIX IKOJOIMUECKUX MpodJieM U
oOecrieyeHusi  mepexoja K  YCTOWYMBOMY  Pa3BUTHIO,  PAMOHAILHOMY
UCMOJIb30BAHUIO MPUPOJHBIX PECYpPCOB M (HOPMUPOBAHUIO HOBBIX CTaHIApPTOB
KU3HH;

3aUHTEPECOBAHHOCTh B TMOJYyYEHUU OHOJIOTMUECKHX 3HAaHUM B ULEJAX
NOBBIIICHUS OOIIEH KyJNbTYpbl, €CTECTBEHHO-HAYYHOM TIPaMOTHOCTH, Kak
COCTaBHOM 4acTu (PYHKIMOHAJIbHOM IPaMOTHOCTU oOywaroumxcs, (GopMupyemon
MpU U3Y4EHUU OMOJIOTHH;

MOHUMAHUE CYIIHOCTHU METOJOB IMO3HAHHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CHOCOOHOCTH HCIOJb30BaTh IIOJIydaeMble 3HAHMUA JJI1 aHauu3a U
OOBSCHEHHUS SBIICHUW OKPY)KAIOIIEr0 MUPA U MPOUCXOMSIINX B HEM M3MEHEHUH,
yMEHUE Jienarb OOOCHOBAaHHBIE 3aKJIIOUEHUS HAa OCHOBE HAy4yHBIX (DAKTOB H
MMEIOIIMXCS JAHHBIX C LENbI0 MOJYYE€HHSI TOCTOBEPHBIX BHIBOJOB;

CIIOCOOHOCTh CaMOCTOATEIBLHO HCIOJIb30BaTh OHWOJOTMYECKHE 3HAHUS IS
peleHust npodJieM B pealbHbIX )KU3HEHHBIX CUTYaIUsX;

OCO3HAHME LIEHHOCTHM HAY4YHOW AESATENbHOCTH, T'OTOBHOCTH OCYILECTBISAThH
IPOEKTHYIO U UCCIIEN0BATENIBCKYIO IEATEIbHOCTh UHANBUYaJIbHO U B TPYIIIIE;

FOTOBHOCTb M  CIIOCOOHOCTh K  HENPEPBIBHOMY  O0pa3oBaHUIO U
caM000pa30BaHUIO0, K AKTUBHOMY TMOJIYYEHUIO HOBBIX 3HAHWM MO OWOJIOTHH B
COOTBETCTBUHU C )KU3HEHHBIMU MOTPEOHOCTSIMHU.



METAINIPEAMETHBIE PE3YJIBTATBI

MeranpeiMeTHbIE pe3yibTaTbl OCBOEHUSA y4eOHOro mnpeamera «buosorus»
BKJIIOYAIOT: 3HAYMMble I  (OPMHPOBAHHUS MHUPOBO33PEHUS OOy4aroIMXcs
MEXAUCIUIUIMHAPHBIE (MEXIPEAMETHBIE) OOILEHAYYHbIE MOHATHS, OTPaKAIOIIHNe
[EJIOCTHOCTh HAYYHOM KapTUHBI MHUpa U CHEUU(PHUKY METOJOB IO3HAHMS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX (BEIIECTBO, 3HEPIUs, SBJIEHUE, IPOLECC,
CUCTEMa, Hay4YHbIM (akT, MPUHIUI, THIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs,
UCCIIe/IOBaHUE,  HAONIOJIEHUE, M3MEpPEeHHe, OKCIEPUMEHT U  JApYyrue);
yHHUBEpCAJIbHbIE Yy4yeOHble JEHCTBUS (MO3HABaTElIbHbIE, KOMMYHHUKATHBHBIC,

PETYIATHBHBIE), obecnieunBaronme dbopmupoBanue (yHKIIOHATBHON
IPAaMOTHOCTHM M COLMAJIbHOM KOMIETEHLUUH OOYYaroOIIMXCs; CIOCOOHOCTh
o0yJaromuxcs UCIIOJIb30BaTh OCBOCHHBIE MEXTUCIUIIIIMHAPHEIE,

MHPOBO33PEHUYECKNE 3HAHWS W YHUBEPCAIbHBIC yUeOHBIE JCHCTBUS B
MO3HABATEIBHOM U COITUATIBHON MPaKTHUKE.

B pesymbrare wu3ydeHuss OHOJOTMHM Ha YyPOBHE CpPEIHEro O0OIIero
oOpa3oBanuss y oOydaromierocss OyayT chOpPMUPOBAHBI IM0O3HABATEIILHbBIC
YHHUBEpPCAIbHbIC yUeOHBIC IEUCTBUS, KOMMYHUKATUBHBIC YHUBEPCAIbHBIC YUeOHBIC
JCUCTBUS, PETYISITUBHBIC YHUBEpPCAJIbHBIC Yy4YeOHBIC EHCTBHS, COBMECTHAs
JeSITeTHbHOCTb.

MeranpenMeTHbIe pPe3yJabTaThl OCBOSHHUS MPOTPaAaMMBI CPEIHEro O0OIIero
0o0pa30oBaHUsl TOKHBI OTPAKATh:

OBnagenne YHHUBEPCAJIbHBIMH y4eOHBIMU NMO3HABATEJIbLHBIMH
AeCTBUSIMU:

1) 6a3oBbIe JJOrHYeCcKHe JeHCTBHS:

CaMOCTOSITESILHO  (OpMYJIUpOBaTh M aKTyaJIM3UPOBATh  MPOOJEMY,
paccMmaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIb30BaTh TMPU OCBOSGHWW 3HAHUW TPHUEMBI JIOTHYECKOTO MBIIUICHUS
(aHayiM3a, CUHTE3a, CpaBHEHUS, Kiaccudukammum, 0000IIeHNs ), PaCKPhIBATh CMBICI
OMOJIOTHYECKUX TOHATHNA (BBIACTATh WX XapaKTePHBIE MPU3HAKH, YCTAaHABINBATH
CBSI3U C JIPYTUMU MTOHSATHUSIMH);

ONPEACIATh MM JACATEIBHOCTH, 3a7aBas TMapaMeTpbl W KPUTCPUU HX
JOCTHKEHUSI, COOTHOCUTD PE3YJIbTATHI IEITCIbHOCTH C TIOCTABIICHHBIMHA IIEIISIMU;

UCIIOJIb30BaTh OMOJIOTUYECKUE TTOHATHUS i1 OObSICHEHUS ()aKTOB U SBJICHUM
YKVUBOU IPUPOJIBL;

CTPOUTH JIOTUYECKUE PACCYXKACHHUS (MHIYKTUBHBIC, JCAYKTHUBHBIC, TIO
AQHAJIOTHMH), BBIABISATH 3aKOHOMEPHOCTH W TIPOTUBOPEUMS] B PacCMaTpPHBACMBIX
SIBJICHUSIX, (DOPMYITMPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MPUMEHSTh CXEMHO-MOJICTIbHBIC cpencTtBa IS peICTaBICHUS
CYIIECTBEHHBIX CBS3€H W OTHOIICHUH B M3Y4aeMBbIX OHMOJIOTMYECKUX OOBEKTaxX, a



TAaKK€  MPOTUBOPEUMH  PAa3HOrO  poOJa,  BBIABIEHHBIX B Pa3JIMYHBIX
MH(POPMAIIMOHHBIX UCTOYHUKAX;

pa3pabaThiBaTh IUIAH pElIeHUs MPoOJIeMBbl ¢ YUETOM aHamM3a UMEIOUIUXCS
MaTepUaIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTUBHI B IEATEIHHOCTh, OIIEHUBATh COOTBETCTBHUE PE3YJIHTATOB
LeJISIM, OLICHUBATh PUCKU MOCIEACTBUI 1€ATEIbHOCTH;

KOOPAMHUPOBATb U  BBINOJHATH pabOTy B  YCIOBUSAX  PEajbHOIO,
BUPTYQJIBHOTO M KOMOWHHUPOBAHHOTO B3aUMOICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPU PEILICHUH )KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCJIEN0BATEIbCKUE eHCTBUSA:

BJIaJIETh HABbIKAMU Y4e€OHO-MCCIIE0BATEIbCKON U MMPOEKTHOM JESITeNbHOCTH,
HaBbIKAMHU  paspelieHuss npobdjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEJIbHOMY MIOMCKY METOJI0B PELICHUS TPAKTUUYECKUX 3a]1a4, IPUMEHEHHIO
Pa3IUYHBIX METOAOB MMO3HAHUS;

UCIOJb30BaTh PA3JIMYHBIE BHUJBI JESITEIBHOCTU 10 IOJYYEHHUIO HOBOTO
3HaHUs, €ro HWHTEPIpeTalud, MPeoOpa3oBaHUI0O U MPUMEHEHUIO B Y4YEOHBIX
CUTYaIUSX, B TOM YUCJIE TIPHU CO3aHUH YU4EOHBIX U COIIMAILHBIX IPOCKTOB,;

(dbopMupoBaTh HAyYHBI TUI MBIIUICHUS, BIaJ€Th HAYYHON TEPMUHOJIOTHEH,
KITIOYEBBIMH MTOHSITHSIMHU U METOJIaMU;

CTaBUTh W (QopMynHpoBaTh COOCTBEHHBIC 3a7auvi B 00pa3oBaTEIbHOU
JESITeTbHOCTU U )KU3HEHHBIX CUTYAIINAX;

BBISIBJIATh PUYMHHO-CJICAICTBEHHBIE CBSI3U M aKTyaJU3UpoBaTh 3ajadvy,
BBIJIBUraTh TUIOTE3y €€ pelleHUs, HaXOAUTh apryMEHTBl IJIs JI0Ka3aTesIbCTBA
CBOUX YTBEp)KJICHUH, 3a1aBaTh MMapaMeTpbl U KPUTEPUH PEIICHHS;

aHAJIM3UPOBATh TIOJIyYCHHbIE B XOJ€ pEIICHHUS 3aJayd  pe3yJIbTaThl,
KPUTHUYECKH OLIEHUBATh UX JOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIOBHSIX;

JaBaTh OLEHKY HOBBIM CUTYAlUsIM, OLICHUBATh MPUOOPETEHHBIN OIBIT;

OCYILECTBJISITh LEJICHAIIPABICHHBIM IOUCK IEpEeHOCa CPEJICTB U CHOCOOOB
NENCTBUS B MPO(PECCUOHATIBHYIO CPENLY;

YMETh IEPEHOCUTh 3HAHUS B II03HABATENIbHYI0 M IPAKTUYECKYIO 00J1acTH
KHU3HEACSITETbHOCTH;

YMETh UHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTel;

BBIJIBUTaTh HOBbIE WJEH, MpEeAJIaraTb OpUTHHAJIbHBIE MOAXOJbl U pEIlICHUS,
CTaBHUTbH MPOOJIEMBI U 33/1a4H, IOMYCKAIONINE aTbTePHATUBHBIC PEIICHUSI.

3) pa6ora ¢ uaopmanmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUHHKAX MH(MOpMaIK (TeKcTe yueOHOro
nocoOus, HAYJYHO-TIONYISPHOW JUTEpaType, OHOJIOTHYECKHX CJOBapSX W
CIPaBOYHHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B MHTepHETe), aHaIU3HpPOBATH



UH(GOPMAIUIO pa3IMYHbIX BUAOB U (POPM IPEICTABICHUS, KPUTUUECKU OLICHUBATh
€€ JTOCTOBEPHOCTh U HENIPOTUBOPEYUBOCTS;

(opMyIMpOBaTh 3aMPOChl U MPUMEHATH PA3JIMYHbIE METOABI NIPU MOUCKE U
orbope Ouosiornueckoir MHGOpMaMU, HEOOXOJUMON JJisl BBINOJIHEHUS y4EOHBIX
3azay;

npuoOpeTaTb ONBIT HCHOJIb30BAaHUS HMH(POPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUM, COBEPIICHCTBOBATH KYJIbTYPY aKTUBHOI'O MCIOJIb30BAHMS PA3IIHMYHbIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMalbHYI0  (OpMYy  MpEACTaBICHUS
Oouonoruyeckoil nHpopMauu (cxembl, rpaduKu, IUArpaMMbl, TaOIUIIbI, PUCYHKH
" JIpyroe);

UCIOJb30BaTh HAy4YHBIA S3bIK B KauyecTBE CpEICTBAa IMpH padbore C
Ouonornueckoil uH(poOpMalued: TNPUMEHATh XUMHYECKHE, (u3nueckue Hu
MaTeMaTHYeCKHe 3HAaKH U CUMBOJIBL, (OpMYJbl, a00peBUaTypy, HOMEHKIATYPY,
UCMOJb30BaTh U NpeoOpa3oBbIBATh  3HAKOBO-CUMBOJIMYECKHE  CPEICTBA
HarJIsAIHOCTH;

BJQJIETh ~ HABbIKAMM  pPACIIO3HABaHUS WM 3allUThl  MH(}OpMaIuw,
MH(POPMAIIMOHHOM 0€301aCHOCTH JINYHOCTH.

OgyageHne yHuBepCcaIbHbBIMU KOMMYHUKATHBHBIMU 1eCTBUSIMH:

1) oGienme:

OCYILECTBIIATh KOMMYHUKALIUH BO BCEX cepax KU3HU, aKTUBHO yHaCTBOBATh
B JMaJore WM AUCKYCCHUU IO CYIIECTBY 00CyXJaeMoil TeMbl (yMEHHUE 3a/1aBaTh
BONPOCHI, BBICKA3bIBaTh CYXJCHHS OTHOCUTEIBHO BBINOJIHEHUS MpPEIIaracMou
3aJla4, YYUTHIBATh MHTEPECHl U COITACOBAHHOCTh MO3WLUNA APYTMX Y4aCTHHUKOB
JUaora Wiv JUCKYCCHH);

pacrio3HaBaTh HEBEpOAJbHbIE CpEACTBA OOIICHMs, I[OHUMAThb 3HAYCHHE
COLMATBbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHHUS KOH(MIMKTHBIX CHUTYaIlui,
YMEThb CMSATYaTh KOH(MIUKTHI U BECTH IEPETOBOPHI;

BJIAJIETh Pa3IMYHBIMU crioco0aMu OOILIEHUS M B3aUMOJCIHCTBHS, NOHUMATb
HaMEpPEHUs APYTUX JItOJIeH, MPOSBISATh YBAKUTEIHHOE OTHOIIEHHE K COOECETHUKY
U B KOPPEKTHOH (popMe GOpMyJIMPOBATh CBOM BO3PAKEHHUS,

pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOKO TOYKY 3PEHUSI C HMCHOJIb30BAHHEM
A3BIKOBBIX CPEJICTB.

2) COBMeCTHAs 1eATeIbHOCTD:

MOHUMAaTh W MCIOJb30BaTh MPEUMYILIECTBA KOMAHJIHOM M WHAMBHIYyaJIbHOU
paboThI pU pEIICHUH OMOJIOTUYECKOM MPO0IeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
IPUMEHEHUS TPYMIOBBIX (OPM B3aUMOJICUCTBHS MPU PELIEHUN YUYEOHOU 3a1a4u;

BBIOMpPATh TEMATUKY M METOJbl COBMECTHBIX IEHCTBUUA C YYETOM OOLIUX
UHTEPECOB U BOBMOMKHOCTEN Ka)JI0I0 YIEHA KOJIJIEKTUBA;



NpUHUMATh  II€JIM  COBMECTHOM  JICSITENBHOCTH, OpPraHU30BBIBATH |
KOOPAMHUPOBATHh JIEUCTBHUS MO €€ JOCTHXKECHMIO: COCTAaBJITH IUIaH JIEWCTBUA,
pacnpenensaTh poiad ¢ YYETOM MHEHHMM Y4YaCTHUKOB, OOCYXIaThb pE3YJIbTaThl
COBMECTHOU pabOThI;

OLICHMBAaTh KayeCTBO CBOETO BKJIaJa W KaXKIOr0 y4YaCTHHKAa KOMaHIbl B
O0IIM pe3yabTaT 1Mo pa3padOTaHHBIM KPUTEPUSIM;

IpeajaraTb HOBBIE IIPOEKTHI, OLIEHMBAaThb HWJEHW C TIO3ULIHMA HOBHU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAUMMOCTH;

OCYILECTBJIATh ITO3UTUBHOE CTPAaTErMYECKOE IOBEACHHE B PAIMYHBIX
CUTYaLUsIX, TPOSBIISATh TBOPUECTBO U BOOOPAKEHUE, OBITH MHUIIUATUBHBIM.

OgyageHne yHUBepCaIbHBIMHU PeryJIATUBHBIMHU ACHCTBUAMM:

1) camoopranu3anusi:

UCIOJIb30BaTh OMOJIOTMYECKHE 3HAHMS [UIsl BBISBJIEHUS NpoOJieM U HX
pelIeHUs B )KMU3HECHHBIX U YYCOHBIX CUTYAIIHSIX;

BBIOMpAaTh HAa OCHOBE OMOJOTMYECKUX 3HAHUM I1IENIEBBIE U CMBICIOBbIE
YCTAHOBKHM B CBOMX JCHCTBHUSAX M MOCTYNKaX IO OTHOLIEHHIO K KUBOH MPUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBbI0 OKPYKAIOIIUX;

CaMOCTOSITEJIbHO OCYILIECTBIIATh MO3HABATEIBHYIO JEATEIbHOCTD, BBISBIIATH
poOJieMbl, CTaBUTh U (POPMYJIHMPOBATH COOCTBEHHBIE 3a7a4ll B 00pa30BaTEIbHOM
NEATENbHOCTU U KU3HEHHBIX CUTYalUsIX;

CaMOCTOSITEJIbHO ~ COCTaBJIATh IUIAH pEUIEHUs NpoOdJieMbl €  Y4ETOM
UMEIOITUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M MPEIIMOYTEHHUIH;

JIaBaTh OLIEHKY HOBBIM CHUTYalUsIM;

paciupsTh paMKi Y4eOHOI0 MpeIMeTa Ha OCHOBE JIMYHBIX MPEATIOYTEHU;

JieNiaTh OCO3HAHHBIN BBIOOpP, apryMEHTHPOBaTh €ro, OpaTh OTBETCTBEHHOCTh
3a pelIeHHUE;

OLIEHUBATh PUOOPETEHHBIH OIBIT;

CHOCOOCTBOBaTh (POPMHUPOBAHMIO U TMPOSIBICHUIO IIMPOKOW HPYAULIUUA B
pasHbIX O0O0JIACTSAX 3HAHUM, MOCTOSHHO TMOBBIIIATH CBOM 00pa30BaTENIbHBIA U
KYJbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OLEHKY HOBBIM CUTYalMsIM, BHOCUTb KOPPEKTUBBI B NIE€ATEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YIbTATOB LIEIISIM;

BJIaJIeTh  HABbIKAMU  IIO3HABATEIIbHOM  pedieKkcuu  Kak  OCO3HaHUS
COBEpIIAEMbIX JEHCTBUM M MBICIUTENbHBIX MPOIECCOB, HMX pE3ylbTaTOB U
OCHOBaHMI, UCIOJB30BaTh MPUEMBI peduieKCUM AJIi OLUEHKU CHUTYyallluH, BbIOOpa
BEPHOI'O PEIICHMUS;

YMETh OLICHHUBAaTh PUCKH U CBOEBPEMEHHO NPUHUMATh pPEIIEHUS IO HUX
CHUKEHUIO;



IIPUHUMATh MOTHMBBI W apryMEHTHl JPYTHX I[PU aHAJIU3€ pPE3YyJIbTATOB
NEeATEIIbHOCTH;

3) npuHsATHE CeOs1 M IPYrUX:

IPUHUMATH ce0sl, MIOHUMasi CBOM HEIOCTATKU U JOCTOMHCTBA;

IIPUHAMAaTh MOTHMBBI W apryMEHThl JAPYIMX IPH aHAJIU3E PE3YIbTAaTOB
NEeATEIIbHOCTH;

IpU3HaBaTh CBOE MPABO U MPABO JPYIHX Ha OIIMOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MU € TO3ULIMU APYTOro YeJIOBEKa.
MNPEIMETHBIE PE3YJIBTATbBI

[IpenmeTHbIe pe3yibTaThl OCBOGHHS COACpP)KAHHS YyueOHOro IMpenMera
«buonorusiy Ha yriayOJIEHHOM YpPOBHE OPHEHTHPOBAaHBI Ha OOCCIICUCHHE
npopuibHOro  oOydeHuss  oOydaromuxcss  Ouomoruu. OHM — BKJIHOYAIOT:
cnenuduueckue sl OUOJIOTUN HAayYHbIE 3HAHUS, YMEHHS U CIIOCOOBI ICHCTBUH 110
OCBOCHHIO, MHTEPIIPETALIMN U MPEOOPA30BAHUIO 3HAHUM, BUJBI JEATEILHOCTU IO
MOJIYYCHHUIO HOBBIX 3HAHUN M WX MIPUMEHEHUIO B PA3IMYHBIX YU4COHBIX, a TAKXKE B
peanbHBIX KU3HEHHBbIX cuTyanusax. [IpenMerHbie pe3ynbTaThl MPEACTABIEHBI IO
roJilaM U3y4eHHsl.

[IpenmeTHBIe pe3yabTaThl OCBOCHHs ydeOHOro mpeamera «buomorus» B 10
Kaacce NOJKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MeCTe€ U PO OUOJOTUU B CHUCTEME
€CTECTBEHHBIX HayK, B (DOPMHPOBAHUU €CTECTBEHHO-HAY4YHOW KapTUHBI MHpPA, B
MO3HAHWUW  3aKOHOB TPUPOJBI W  PEIICHHH TpoOJieM  paliOHAIBHOTO
IPUPOIONIOJIB30BAHUS, O BKIIAJIE POCCUMCKUX M 3apyOeKHBbIX YUEHBIX B Pa3BUTHE
OMOJIOr U N,

BJIQJICHHUE CHUCTEMOM OHWOJIOTMYECKMX 3HaHWM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAralonue OMOJOTUYECKHEe TEPMUHBI W TOHATUS (KU3Hb, KIIETKa,
OpraHusmM, MeTa0olu3M, TOMEOCTa3, CaMOPEryJIus, CaMOBOCHPOU3BENIECHUE,
HACJIEJICTBEHHOCTh, M3MEHYUBOCTh, POCT U pPa3BUTHE), OUOJIOTUYECKUE TEOPHUH
(xknerounas teopus T. llIBanna, M. lllneiinena, P. BupxoBa, XxpoMocoMHasi Teopus
HacieacTtBeHHoctu T. Moprana), ydenus (H. V. BaBuioBa — o 1eHTpax
MHOroo0pa3usi ¥ TMPOUCXOXKIEHUSI  KYJIbTYPHBIX  pPacTCHHUM),  3aKOHBI
(ennHOOOpa3usi MOTOMKOB MEPBOrO IMOKOJEHHS, PACHICIUICHHS, YUCTOTHI T'aMeT,
HE3aBUCUMOr0 HacienoBanusi [. MeHnens, TOMOJOTMYECKUX PSIIOB B
HaCJIEACTBEHHON U3MEHUYNBOCTHU H. . Basuiiona), TIPUHLMIIBI
(KOMIUIEMEHTApHOCTH);

BJIQJIEHUE OCHOBHBIMM METOAAMU HAYYHOTO IO3HAHUS, HCIIOJb3yEMbIX B
OMOJIOTHYECKUX HCCIEAOBAHUSAX JKUBBIX OOBEKTOB (OMUCAHUE, U3MEpPEHUE,
HaO0JII0ICHNE, SKCTICPUMEHT);



YMEHUE BBIICTISTH CYIICCTBEHHBIC MPU3HAKHA: BUPYCOB, KJIETOK MPOKAPHOT U
AYKApUOT, OJHOKJIETOUYHBIX M MHOIOKJIETOYHBIX OpPraHU3MOB, B TOM YMCIE
OaxTepuii, rpruOOB, pacTeHUH, )KUBOTHBIX M Y€JIOBEKA, CTPOSHUSI OPraHOB U CUCTEM
OpraHOB pacCTEHWIl, >XUBOTHBIX, YEJOBEKAa, IPOLECCOB KU3HEIEATEIbHOCTH,
IPOTEKAIOMINX B OpraHU3MaxX PACTCHH, JKUBOTHBIX M YEJIOBEKA, OMOIOTHYECKUX
pOIecCOB: 0OMEHa BeIIecTB (METa0o0JIM3M), MPEBPAIICHUS YHEPTUHU, OpOKEHUS,
aBTOTPOGHOTO U TETEPOTPOPHOrO TUIIOB MUTAHUS, (POTOCUHTE3a U XEMOCHHTE3a,
MHUTO3a, ME€H03a, TaMeTOreHe3a, YMOpHUOreHe3a, MOCTIMOPUOHAIBHOTO Pa3BUTHS,
pa3sMHOXKEHUS,  WHIUBUAYaJbHOIO  pa3BUTHUA  OpraHu3ma  (OHTOTEHE3a),
B3aMMO/ICHCTBHUS T€HOB, T€TEPO3KCA, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTaHAaBIMBATh B3aMMOCBSI3M MEXJY OpPraHOMIAMH KIETKH U HX
(YHKIHUSAMH, CTPOEHHEM KIIETOK pa3HBIX TKaHeW U HX QYHKUUAMH, MEXITY
opraHaMd W CHCTEMaMH OpPraHOB y PAaCTeHUM, >KMBOTHBIX M YEJOBEKa W UX
(GYHKIUSAMHU, MEXKAY CHUCTEMaMH OpPraHOB M HUX (DYHKIMSIMHU, MEXAY dSTaramu
oOMeHa BeIIEeCTB, dTallaMy KJIETOYHOTO IUKJIA U )KU3HEHHBIX [IUKJIOB OPTaHU3MOB,
dTanmamMu SMOPUOHATBHOTO PAa3BUTHUS, TEHOTUIIOM H (DEHOTHIIOM, (PEHOTUIIOM U
dbakTopamMu cpesibl OOUTAHUS;

YMEHUE BBISIBIATH OTJIMYUTEIbHBIEC NMPU3HAKU KUBBIX CHCTEM, B TOM YHUCIIE
pacTeHu#, )KUBOTHBIX U YEJIOBEKA;

YMEHUE HCHOJIb30BaTh COOTBETCTBYIOUIME apryMEHThI, OHOJIOIMYECKYIO
TEPMUHOJIOTHIO U CHUMBOJIMKY JJISl IOKa3aTelbCTBA POJICTBA OPTaHMU3MOB Pa3HBIX
CUCTEMAaTUYECKUX TPy,

YMEHHUE pelIaTh OMOJOTHYeCcKUe 3a7a4uu, BBISIBISTh IPUIMHHO-CIIEICTBEHHBIE
CBSI3U M@Ky UCCIIEyeMbIMU OMOIIOTUYECKUMU TIPOIIECCAMU U SBICHUSIMU, J€TIaTh
BBIBOZIbI M TIPOTHO3bI HA OCHOBAHUU MOJYYEHHBIX PE3YJIbTaTOB;

YMEHHE BBINIOJHATH Ja0OpaTOpHBbIE M MPAKTHYECKHE pPadOThI, COOIIOAAThH
MpaBuiia Mpu padoTe ¢ y4eOHBIM U JIAOOPATOPHBIM 000PYIOBAHUEM;

YMEHHE BBIIBUTATh THUIOTE3bl, MPOBEPATH MX OSKCIEPUMEHTAIHHBIMU
cpeactBamMu, (GOPMYIUpPYS I1eMb HCCIEAOBaHUs, aHAIM3UPOBATH IOJYYCHHBIC
pe3yNbTaThl U I€TaTh BHIBODI;

YMEHHE y4acTBOBATh B Y4eOHO-HCCIIEOBATEILCKONH paboTe 1Mo OWOIoTHH,
DKOJIOTUM U MEIUIIMHE, MPOBOAMMON Ha 0a3ze MIKOJBHBIX HAaYYHBIX OOIIECTB, U
nyONMYHO  TPEACTABIATH  TMONYYCHHBIE  pe3ydbTaThl HAa  YYCHHUYECKUX
KOH(EpEeHITUSX;

YMEHHE OLIEHWBAaTh JTHYECKHE AaCIEeKThl COBPEMEHHBIX HCCIICIOBAaHUN B
obmactu  OuolorMM M MEOUUUHBI  (KJIOHUPOBAaHHME,  HCKYCCTBEHHOE
OIJIOJJOTBOPEHHE, HAMpPaBICHHOE W3MEHEHHWE TeHOMa M CO3J]aHWE TPAHCTEHHBIX
OpPraHU3MOB);



YMEHHE OCYIIECTBISATh OCO3HAHHBIM BBIOOp Oynymieid mnpodeccruoHaIbHOM
JIESITENIbHOCTH B 00J1aCTU OMOJIOTMH, MEAMIIMHBI, OMOTEXHOJIOTUH, BETEpUHAPHH,
CEJIbCKOTO XO3SMCTBA, MUIIEBON MPOMBINIJICHHOCTH, YIIyOJIsITh MO3HABATEILHBIN
UHTEPEC, HANIPABJICHHBIA HAa OCO3HAHHBIN BHIOOP COOTBETCTBYIONIECH Mpodeccuu u
NPOJODKEHNE OMOJIOTHYECKOr0 O0pa3oBaHMsI B OpPraHU3AlMSIX CPEIHETO
poheCCUOHATBHOTO M BBICIIIEr0 00pa30BaHMUS.

[IpeameTHbIe pe3ynbTaThl OCBOCHHUS yueOHOro mpeamera «buosorus» B 11
Kjlacce JOKHBI OTPAXKaTh:

c(hOpMUPOBAaHHOCTh 3HAHUM O MECTe€ M pOJM OWOJIOTHH B CHCTEME
€CTCCTBEHHBIX HayK, B (OPMHpPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAyYHOM
KapTUHBI MHpA, B TO3HAHUM 3aKOHOB TPUPOABI M PEIICHHH SKOJIOTUYECKUX
mpo0JieM dYeloBEeYecTBa, a TaKKe B PEHICHHH BOMPOCOB PAIMOHATIHLHOTO
IPUPOIONOJIb30BAHUA, U B (POPMHUPOBAHUHU 1IEHHOCTHOTO OTHOIIEHUS K MPUPOJE,
OOIIIECTBY, YENOBEKY, O BKJIA/I€ POCCHICKUX M 3apyOCKHBIX YUEHBIX-OMOIOTOB B
pa3BUTHE OMOJIOTHH;

YMEHHE BIAJeTh CUCTEMOW OWOJIOTMYECKUX 3HAHUHM, KOTOpas BKIIOYAET
OTIpECIICHUs] W TIOHUMAHHWE CYIIHOCTH OCHOBOIOJIATAIONUX OMOJOTHIECKUX
TEPMUHOB M TOHATUM (BHJI, IKOCHCTeMa, Ouocdepa), OMOIOTUUECKHE TEOPUH
(aBommrornoHHast Teopust Y. JlapBruHa, CHHTETHYECKAs TEOPHsI DBOJIOINN), YICHUS
(A. H. CeBepuoBa — 0 myTsx W HarpaBlieHHsX 3BoJironuu, B.M. BepHaackoro — o
ouocdepe), 3aKkoHbl (TeHeTHdyeckoro paBHoBecus Jk. Xapau u B. BaiinOepra,
3apoapiieBoro cxonacrea K. M. bopa), npaBuna (munumyma [O. Jlubuxa,
AKOJIOTUYECKON MUpamMuIbl 3HEprum), rumore3bl (runore3a «Mmupa PHK» V.
I'un6epra);

YMEHHE  BJIaJIeTh  OCHOBHBIMM  METOJAAaMHU  HAyYHOTO  TIO3HAHUS,
UCIOJIb3yEMbIMU B OMOJIOTMYECKUX MCCIIEOBAHUSX )KUBBIX 00BEKTOB M 3KOCUCTEM
(omucanue, M3MepeHue, HabJo/IeHne, IKCIIEPUMEHT), CIIOcO0aMH BBISBICHUS W
OIICHKU aHTPOIOTEHHBIX U3MEHEHUH B IPUPOJIC;

YMEHHME BBIACIATh CYIIECTBEHHBIE NPU3HAKU: BHJIOB, OHOT€OICHO30B,
SKOCHCTEM U Ouocdepsl, CTaOUIU3UPYIOMIETO, ABUXKYILIETO M Pa3pbIBAIOIIETO
€CTECTBEHHOT O otoopa, JIIONATPUYECKOTO u CUMITIaTPUYECKOTO
BUI000Pa30BaHUs, BIMSHUS JBYDKYIIIMX CHII DBOJIFOIIMU HA TEHO(OH/ MOIMYIISIIHH,
MIPUCTIOCOOJICHHOCTH OPTaHU3MOB K Cpelie OOWTaHWs, YepeOBaHMS HAIPaBICHHM
ABOJIIOINH, KPYrOBOPOTA BEIIECTB M OTOKA SHEPTUU B IKOCUCTEMAX;

YMCHHE YCTAaHABJIMBATh B3aUMOCBS3M MEXKAY IMPOIECCAMH  IBOJIOIUH,
JBUOKYITUMUA CUJIAMU aHTPOIOTeHe3a, KOMIIOHEHTAMH Pa3jMYHBIX IKOCHUCTEM H
PUCTTIOCOOTICHUSMH K HUM OPTaHU3MOB;

YMEHHE  BBIABIIATH  OTJIMYUTEIbHBIC  TPHU3HAKA  JKMBBIX  CHCTEM,
PUCTIOCOOJIEHHOCTh BUJIOB K Cpefie OOMTaHWs, aOMOTHYECKUX M OMOTHYECKHUX



KOMIIOHEHTOB ~ 3KOCHCTEM, B3aUMOCBS3€ii  OpPraHM3MOB B  COOOILECTBaX,
AHTPOIIOT€HHBIX U3MEHEHUN B SKOCHCTEMAaX CBOEH MECTHOCTH;

YMEHHE HCMOJIb30BaTh COOTBETCTBYIOIINE apryMEHTBI, OHOJIOTHYECKYIO
TEPMUHOJIOTUIO U CUMBOJHMKY JJISI TOKa3aTeNbCTBA POACTBA OPTaHM3MOB Pa3HBIX
CHUCTEMaTUYECKUX TPYIII, B3aUMOCBS3M OPraHU3MOB U Cpe/ibl OOUTaHUs, €IUHCTBA
YeJIOBEUECKUX pac, HEOOXOAMMOCTH COXpPaHEHHsS MHOrooOpaszus BHUAOB H
HKOCHCTEM KaK YCJIOBHUS COCYIIECTBOBAHUS MIPUPO/IbI U YEIIOBEUECTBA,;

YMEHHUE peliaTh OMOJIOTHYECKUE 3aaUH, BBISBISTh MPUINHHO-CIICICTBEHHBIC
CBSI3U MEXIY UCCIEAyeMbIMH OMOIIOTHYECKUMU MIPOIIECCAMU U SIBJICHUSIMHU, J1€1aTh
BBIBOZIbI ¥ TIPOTHO3BI HA OCHOBAHWH TIOTYYEHHBIX PE3YIbTaTOB;

YMEHHE BBINOJHATH J1a00OpaTOpHbIE M MPAKTHUECKHE pPabOThI, COOMIOAATH
MpaBuiia mpu padoTe ¢ y4eOHBIM U JJAOOPATOPHBIM 000PYIOBAHUEM;

YMEHHUE BBIJBUTaTh THIOTE3bl, NPOBEPATh UX OSKCIEPUMEHTAIHLHBIMU
cpeactBamu, (GOpMYyIUpPYS 1EiIb HCCIEAOBAaHUSA, aHAIM3UPOBATH IONYUYECHHBIC
pe3yJbTaThI U JIeTaTh BBIBOIBI;

YMEHHE Yy4acTBOBaTh B Y4E€OHO-HCCIICOBATEIHCKON paboTe MO OWOJIOTHH,
HKOJIOTUM U MEIUIIMHE, MPOBOAMMON Ha 0a3e IIKOJBHBIX HAYYHBIX OOIIECTB, H
NyOJNMYHO  MPENCTABIATh  MOJMYYEHHBIE  pe3yNbTaTbl Ha  YYEHHYECKHUX
KOH(pepeHIusX;

YMEHHUE OLEHUBATh TMIIOTE3bl U TEOPUU O MPOUCXOKICHUM KU3HU, YEIOBEKa
M YEJIOBEYECKUX pac, O MPUYMHAX, MOCIEACTBUAX M CIIOCO0aX MPeaOTBpAIICHUs
rI00aIbHBIX U3MEHEHHUH B Onocdepe;

YMEHHE OCYIIECTBISITh OCO3HAHHBIM BBHIOOp Oynymieid mpodeccrHoHaTIbHOM
JESITETLHOCTH B 00JIACTH OMOJIOTHH, KOJOTHH, TIPUPOAOOIB30BAHUS, METUINHBI,
OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEpUHAPUHU, CEIbCKOTO XO3SMCTBa, MHILEBOM
HPOMBIIIJICHHOCTH, YIIyOJSITh TO3HABaTENIbHBIM WMHTEpEC, HAalpaBiIeHHBIA Ha
OCO3HAHHBIM  BBIOOP  COOTBETCTBYIOIIEH  mpodeccud U MPOJOIDKEHHE
OHMOI0OrnuecKoro o0pa3oBaHUsl B OPraHU3ALUAX CPEIHEro MPOPECCHOHAIBHOTO U
BBICIIIETO 00Pa30BaHUSL.



TEMATHUYECKOE INTAHUPOBAHHUE

10 KJIACC
KoaudecTBo uacoB JeKTpOHHbIE
HaunmeHoBaHue pa3iesoB H TeM (uugposbie)
Ne n/mm KonrpoJbnbie | IIpakruyeckue
MPOrpaMMsl Bcero o0pa3oBaTe/ibHbIE
padoThbI padoThbI
pecypcsl
Bubnnoteka LIOK
1 buonorus xak Hayka 1
Edcoo. ru
Bubnmoteka LLOK
2 JKuBbIe cucTEMBI M X U3y4YEHUE 2
Edcoo. ru
Bubnnoteka LIOK
3 Buonorus xierku 2 0.5 H
Edcoo.ru
Bubnnoteka LIOK
4 XuMudeckasi OpraHu3aius KJIeTKu 10 1 H
Edcoo.ru
Bubnunoreka LIOK
5 Crpoenne U QyHKIIUU KIIETKH 8 2
P Gy Edcoo. ru
(U6 OOMeH BelIeCcTB ¥ IPEBPAICHUE SHEPTUH B 9 1 Bubnnoteka LIOK
KJIETKE edcoo. ru
7 Hacnencreennas uagopmarus u 9 05 Bubnmoteka LLOK
peanu3anus e€ B KJIETKe ' Edcoo. ru
Bubnmnoteka LIOK
8 JKU3HEHHBIN [UKII KIIETKA 6 1 4
Edcoo.ru
Bubnnoteka
9 Ctpoenne U (GyHKIIUU OPraHu3MOB 17 15
P ymcu p Edcoo.ru
Bubnnoteka LIOK
10 Pa3mHoOXeHHe U pa3BUTHE OPraHU3MOB 8 15 .
Edcoo.ru
11 ['eHeTrka — Hayka O HacJlIeICTBEHHOCTHU U 2 0.5 Bubnnoteka LIOK




HN3MCHYMBOCTH OPraHu3MoOB

Edcoo. ru

12

3aKOHOMEPHOCTH HACIIEICTBEHHOCTH

10

Bubnnoteka LOK

edcoo. ru

Bnb OK
13 3aKOHOMEPHOCTH U3MEHYMBOCTU 6 1 nbnmoreka L

edcoo. ru

Bnb OK
14 ['eHeTHKa YeloBeKa 3 0.5 nbamnoreka L

Edcoo. ru

[5Y7[9) OK
15 CernekIysi OpraHu3MoB 4 1 nbanoreka L

Edcoo.ru

b K
16 bruoTexHoIOrUs U CHHTETUYECKAst OMOJIOTHS 4 némoteka LIO

Edcoo. ru

Bnb OK
17 PesepBHOE Bpemst 1 nbanoreka L

Edcoo. ru

Bubnnoteka LLOK

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 13

Edcoo/ ru




11 KUIACC

KosauyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHMe pa3iesioB U TeM (uudposbie)
Ne n/m Konrtpoasbnbie | IlpakTnueckue
MPOrpamMmabI Bcero o0pa3oBaTe/bHbIEC
padoThI padoThI
pecypcsl
1 3apoXKJeHNE U Pa3BUTHE IBOJTIOIIMOHHBIX 4 Bubnnoteka LIOK
MIPEICTaBJICHUH B OMOJIOT I Edcoo.ru
. Bubnnoteka LIOK
2 MuKpo3BOIIIOLHS U €€ pe3yJIbTaThI 14 2 4
Edcoo.ru
3 M .. 6 Bubnnoteka LOK
AKpOABOJIIOLMSA U €€ pE3yJIbTATHI
P H pesy Edcoo.ru
4 IIpoucxoxaeHne n pa3BUTHE KU3HU Ha 15 15 Bubamnoteka LIOK
3emite ' Edcoo.ru
Bnbnmoteka LLOK
5 [IporcxoxkaeHne yeIoBeKa — aHTPONOTeHE3 10 1
Edcoo.ru
DKOJI0THs — HayKa O B3aMMOOTHOUIEHUSAX
Bubnmnoteka LIOK
6 OpraHU3MOB U HaJOPraHU3MEHHBIX CUCTEM 3 0.5 Ed
coo.ru
C OKPY’KaroIlen cpemon
Bubnnoteka LIOK
7 OpraHusMmsl U cpea OOUTaHUs 9 15 4
Edcoo.ru
Bubnnoteka LIOK
8 DKOJIOTHsI BUJIOB U TIOMYJISIIHMA 9 0.5 4
Edcoo.ru
9 DKOJIOTHS COOOIIECTB. DKOJIOTHUECKUE 12 05 Bubnnoteka LIOK
CHCTEMBI ' Edcoo.ru
Bubnnoteka LIOK
10 buocdepa — rmobanpHas sKocucTEMA 6 4
Edcoo.ru
11 YenoBek 1 OKpyx)arwwas cpeaa 6 Bubnnoteka LLIOK




Edcoo.ru

12

PesepBHOE Bpems

Bubnmoteka LLOK
Edcoo.ru

OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

102

7.5

Bubnnoreka LUOK

Edcoo.ru







HHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosnuecTBo yacos JIEKTPOHHBIE
Ne HMara uu(ppoBbIE
Tema ypoka Konrpoasnbie | IlpakTuueckue
n/n Bceero U3ydeHusi | oOpa3oBareibHbIE
padoThI padoThI
pecypcsl
1 buonorus kak KOMIIEKCHAsI HAyKa U Kak 1 Bubnmnoteka LIOK
4acTh COBPEMEHHOTr 0 00IlecTBa Edcoo.ru
. Bubnmnoteka LIOK
2 JKuBbIE CUCTEMBI U UX CBOMCTBA 1
Edcoo.ru
Bubnmnoteka LIOK
3 YpoBHEBas OpraHu3anus KUBbIX CUCTEM 1
Edcoo.ru
4 HcTopust OTKPBITUS U U3YUYEHUS KIIETKH. 1 Bubnunoteka LLOK
Knerounas reopus Edcoo.ru
MeTonbl MOJIEKYJIIPHOU U KJIETOYHOU
6uonoruu. [lpakTnueckas padota
5 «/3ydeHne METO10B KJIETOYHON OMOJIOTHH 1 05 Bubnnoteka LIOK
(xpomaTtorpadusi, anekTpodopes, ' Edcoo.ru
muddepenmanbHoe EHTpUPyrupoBaHue,
[ILIP)»
. Bubanoteka LLOK
6 XUMHYECKUN COCTaB KJIETKU 1
Edcoo.ru
7 MuHepanbHbIE BEIIECTBA KIETKH, UX 1 Bubnunoteka LLOK
Ouonorunyueckas poib Edcoo.ru
Oprannueckue BEMIeCTBa KIETKA — OEJKH.
Bubnnoteka LLOK
8 JlabopaTopHas pabora «OOHapyxeHHE 1 0.5

OEJIKOB C ITOMOIIBI KaYECTBEHHBIX

Edcoo.ru




peakiui»

CBolicTBa, KiaccupuKanus U GyHKITUU

Bubnnoteka LUOK

ABVIKCHUA MUTOIIIaA3MBI B paCTUTCIIBHBIX
KIIETKax>»

3 0enKoB Edcoo.ru
10 Oprannyeckue BeIecTBa KJIETKH — Bubanoteka LLOK
YIJIEBOIBI Edcoo.ru
11 Opranuyeckue BeIecTBa KIETKH — Bubnunoteka LIOK
JIUTTUABI Edcoo.ru
Hyxnennossie kucnotsl. JJHK u PHK.
12 Jlabopatopnas padora «HccienoBanue 05 Bubanoteka LIOK
HYKJIEMHOBBIX KHCJIOT, BBIJICJICHHBIX U3 Edcoo.ru
KJIETOK Pa3JIM4YHBIX OPraHU3MOB»
13 Crtpoenune u pynkuu ATO. [Ipyrue Bubamoteka LIOK
nykiaeosuaTpudochater (HTD) Edcoo.ru
14 CexsenupoBanue [JHK. Meroast Bubnnoteka LLOK
T€HOMHUKH, TPAHCKPUIITOMUKH, TIPOTEOMHUKHU Edcoo.ru
15 MeTozb! CTPYKTYpHOI Onosioruu bubmorera LIOK
Edcoo.ru
Bubnnoteka LLOK
16 Tune! knerok. [IpokapuoTnueckas KieTka
Edcoo.ru
CrpoeHue 3ykapuoTH4ECKON KIIETKH.
. Bubnnoteka LLOK
17 [IpakTueckas pabora «M3ydueHue cBoiicTB 0.5 Edcoo.ru
KJIETOYHON MeMOpaHbD»
. Bubanoteka LOK
18 [ToBepXHOCTHBIN annapat KIETKU
Edcoo.ru
OnHomeMOpaHHbIE OPraHOUAbI KJIETKH.
19 [IpakTuueckas pabota «M3yuenune 05 Bubnnoteka LIOK

Edcoo.ru




[TonyaBTOHOMHBIE OPraHOU bl KIIETKU:
MUTOXOHJpHH, TINacTUABL. JlabopaTopHas

Bubnnoteka LLOK

20 paboTa «ccienoBanue miua3Moan3a u 05 Edcoo.ru
JETIa3MOJIM3a B PACTUTENbHBIX KIETKaX»
Bubnnoteka LLOK
21 HememOpaHnHble opraHouabl KJIETKU
Edcoo.ru
29 C Bubnnoteka LIOK
TpoeHue U QYHKIMHU sapa Edcoo.ru
CpaBHuUTENbHAS XapaKTEPUCTUKA KJIETOK
93 sykapuort. JlaboparopHas pabora 05 Bubamnoteka LIOK
«M3yueHne cTpoeHus KJIETOK pa3iIMyuHbIX ' Edcoo.ru
OpPraHu3MOB»
Accummwisinus U JUCCUMUIIALINS — JIBE
CTOpPOHBI MeTabonu3ma. Tumbsl ooMeHa
24 Beniects. JlabopaTopHas pabora Bubaunoteka LIOK
«M3yueHne KaTaJTuTHY €CKOM aKTUBHOCTHU Edcoo.ru
(hepMeHTOB (Ha TpUMepe aMHIIa3bl N
KaTaasbl)»
DepMEHTATUBHBIN XapaKTep pPeaKIuil
KJIeTOYHOro Metabonusma. JlabopatopHas
Bubnnoteka LLOK
25 pabota «/3yueHnue pepMEHTaTUBHOT O 0.5 Edeoo.ru
paciueruieHns epoKcuia BOA0poa B
PacCTUTEIbHBIX U KUBOTHBIX KJIETKAX»
Bubnnoteka LLOK
26 benku-akTuBaTOpHI U OEJIKU-UHTMOUTOPBI
Edcoo.ru
27 ABTOTpOQHBIN TUIT 0OMEHA BEIIECTB bubnmoreka LOK
Edcoo.ru
o8 POTOCHHTES Bubanoteka LIOK

Edcoo.ru




XemocunTtes. JlabopaTopHas pabota

Bubnnoteka LLOK

29 «CpaBHeHnue nporeccoB (pOTOCHMHTE3a U 05
Edcoo.ru
XEMOCHHTE3a»
AHa’poOHBIE OpraHu3Mbl. Buasr OpoxeHus.
Bubnnoreka LUOK
30 Jlabopatopnas paborta «CpaBHeHUE Ed
coo0.ru
MIPOIIECCOB OPOXKEHUSI U JBIXaHUS
31 A>poOHbIE OpraHNu3MBbl. DTaIlbl Bubnuoteka LIOK
SHEPreTUYECKOro ooMeHa Edcoo.ru
DHeprus MeMOpaHHOT O TpaJleHTa
Bubnnoteka LIOK
32 npotoHoB. Cunre3 AT®: pabora £
coo0.ru
npotoHHOU AT®-cuHTa3bI
Bubnnoteka LIOK
33 Peakim MaTpUYHOTO CHHTE3a
Edcoo.ru
. Bubnnoteka LLOK
34 Tpanckpunuus — maTpuusslii cuaTe3 PHK 4
Edcoo.ru
. Bubnunoteka LLOK
35 Tpancnsius u €€ dTansl 4
Edcoo.ru
36 Koaguposanue amuaokucnor. Ponb Bubanoteka LIOK
pubocoM B OMOCHHTE3e Oenka Edcoo.ru
37 Opranuzanus reHoMa y mpokKapuoT 1 Bubnnoreka LIOK
JYKapuoT Edcoo.ru
38 MoueKkyIapHbIE MEXaHU3MBI 3KCIIPECCUH Bubnnoteka LIOK
T€HOB Y DYKapuoT Edcoo.ru
Bupycbl — BHekJ1eTOUHbIE (POPMBI JKU3HU U
Bubnnoteka LLOK
39 obnuratHbele mapa3uThl. [IpakTuueckas 0.5 Ed
coo0.ru
paborta «Co3nanue Mozelu BUpycay
40 BupycHbie 3a001eBaHus YyeI0BEKa, Bubamnoteka LIOK

JKUBOTHBIX, PACTECHUU

Edcoo.ru




Bubnnoteka LLOK

41 HanorexHonoruu B OMOJI0IrMU U MEIULIMHE
Edcoo.ru
. Bubnnoteka LOK
42 JKU3HEHHLIN UK KJIETKU
Edcoo.ru
. Bubnnoteka LLOK
43 Martpuunsiii cuates JJHK
Edcoo.ru
XpomocoMsl. JIabopatopHas paboTa
Bubnnoteka LLOK
44 «M3ydeHne XpoMOCOM Ha TOTOBBIX 0.5
Edcoo.ru
MHUKpOMpenapaTax»
Bubnnoteka LLOK
45 Jlenenune KIETKH — MHUTO3
Edcoo.ru
Tunel knerok. KaprnokuHes U HUTOKUHES.
46 Jlabopatopnas pabora «Habmonenue 05 Bubnuoteka LIOK
MHTO3a B KJIETKaX KOHUYMKA KOPEIIKa JIyKa ' Edcoo.ru
(Ha roTOBBIX MUKpOIperapaTax)»
Bubnnoreka LLOK
47 Perynsauus )xn3HEHHOr 0 UKJIA KJIETOK
Edcoo.ru
Bubnnoteka LLOK
48 Opranusm Kak eIuHOE 1eT0e
Edcoo.ru
49 Tkanu pactenuii. JlaboparopHas padora 05 Bubnnoteka LLOK
«/3ydyeHne TKaHEH pacTEHUI» ' Edcoo.ru
TkaHM )KUBOTHBIX U YEJIOBEKA. - LIOK
. nbamoTeka
50 JlabopaTopnas pabora «3ydueHune TkaHen 0.5
Edcoo.ru
YKUBOTHBIX»
Opransl. Cuctemsl opranoB. JlabopaTopHast
Bubnnoteka LLOK
o1 pabota «/3yueHre opraHoB IIBETKOBOTO 0.5
Edcoo.ru
pacTeHus
52 Ornopa Tena opraHu3MOB Bubanoteka LIOK




Edcoo.ru

Bubnnoteka LLOK

53 BIDKCHHE OpraHU3MOB
A P Edcoo.ru
Bubnnoreka LUOK
54 [Intanue opraHn3mMoB
Edcoo.ru
55 IInTanue M03BOHOYHBIX JKUBOTHBIX. Bubnnoteka LIOK
[InieBapuTenpHas cUCTEMA YEJI0BEKa Edcoo.ru
Bubnnoteka LIOK
56 JIpIxaHue OpraHu3MoB
Edcoo.ru
57 JIpIXaHH€E MO3BOHOYHBIX JKUBOTHBIX U Bubanoteka LOK
YyeJloBeKa Edcoo.ru
Bubnmnoteka LIOK
58 TpaHcIIOpT BELIECTB y OPraHU3MOB
Edcoo.ru
59 KpoBeHocHas cucreMa 1o3BOHOYHBIX Bubnnoreka LIOK
JKUBOTHBIX U YEJIOBEKA Edcoo.ru
Bubnnoteka LLOK
60 Briienenue y opranusmoB
Edcoo.ru
61 3 Bubnnoteka LLOK
alyTa y OpraHu3MoB
yop Edcoo.ru
Bubnnoteka LIOK
62 NMMmyHHas cucteMa yenoBeka
Edcoo.ru
63 PaznpaxxumocTts U peryisinus y Bubnunoteka LLOK
OpraHu3MOB Edcoo.ru
64 I'yMopanbHas peryssinus 1 S3HIOKpUHHAs Bubnnoteka LIOK
CHCTEMA JKUBOTHBIX U YEIOBEKa Edcoo.ru
Bubnnoteka LLOK
65 @®opMbI pPa3MHOXKEHUS OPraHU3MOB
Edcoo.ru
66 [TonoBoe pa3MHOXKEHNE Bubanoteka LIOK




Edcoo.ru

67 Meiio3
I'ameTorene3. OGpa3oBaHue U pa3BUTHE

68 MOJIOBBIX KJIETOK. JlabopaTopHas paborta 05 Bubanoteka LIOK
«M3ydeHne CTpOeHHUs TIOJIOBBIX KIIETOK Ha ' Edcoo.ru
TFOTOBBIX MUKpOIIpenapaTax»

69 WNHnuBuayansHOE pa3BUTHE OPTaHU3MOB — Bubanoteka LIOK
OHTOI'CHE3 Edcoo.ru

70 3akJiajika OpraHoB U TKaHE! 13 Bubnnoteka LIOK
3apOJIBILIEBBIX JTUCTKOB Edcoo.ru
Poct u pa3BuTHE KUBOTHBIX.

71 JlabopaTopHas pabora «BrisiBieHue 05 Bubnuoteka LIOK
IIPU3HAKOB CXO/CTBA 3apOJbIIIEH ' Edcoo.ru
MTO3BOH OYHBIX JKUBOTHBIX)

Pa3zMHOX€eHME U Pa3BUTHE PACTEHUN.
Bubnnoteka LLOK

72 JIabopaTtopHas pabora «CTpoeHHE OpraHOB 0.5 Edcoo.rt
Pa3MHOXKEHUS BBICIIMX PACTEHHUI»

73 Hcropus ctaHOBIIECHUS U pa3BUTHUS Bubnnorteka LIOK
TEHETUKHU KaK HayKH Edcoo.ru
OCHOBHBIE ITOHATHUS U CUMBOJIbI T€HETHKH.

74 JlaGopaTtopHas pabora «/Ipozoduna kax 0.5 ESS::I (::eKa HOK
00BEKT I'eHETHYECKUX MCCIIEA0BAHUI» '
3aKOHOMEPHOCTHU HACIIeIOBAHUS
npu3HaKkoB. MoHOruopuaHoe

Bubnnoteka LLOK

75 ckpenmBanue. [Ipaktnueckas pabora 0.5 Edeoo.ru
"N3y4yeHue pe3ysibTaTOB MOHOTHOPUIHOTO
CKpeluBaHus y 1po30huisr”

76 [{uTomornueckrne OCHOBBI MOHOTHOPHIHOTO Bubanoreka LLIOK




CKpEILMBaHUS

Edcoo.ru

Anamusupymoniee ckpenmbanue. Hemomxoe

Bubnnoteka LUOK

77
JIOMUHHUPOBAHUE Edcoo.ru
JluruOpuaHoe CKpenBaHue.
78 [Ipaktuueckas padota «3yuenue 05 Bubanoteka LLOK
pE3yAbTATOB TUTUOPUIHOTO CKPELIUBAHMS ' Edcoo.ru
y Ap030(uIB»
79 [{utonorudeckre OCHOBBI AUTHOPUIHOTO Bubnnoteka LIOK
CKpELUBAaHUSA Edcoo.ru
Bubnmnoteka LIOK
80 CueruieHHOE Haclie0BaHKUE MPU3HAKOB
Edcoo.ru
Bubnnoteka LLOK
81 XpOMOCOMHasi TEOPHS HACIEICTBEHHOCTH
Edcoo.ru
Bubnnoteka LLOK
82 T'enernka mona
Edcoo.ru
Bubnnoteka LLOK
83 T'enorum kak nejgocTHas CUCTEMA
Edcoo.ru
84 I'eneTHueCcKU KOHTPOJIb PA3BUTHUS Bubanoteka LIOK
pacTeHU, )KUBOTHBIX U YEJIOBEKA Edcoo.ru
85 M3MmeHunBOCTh PU3HAKOB. BUubl Bubnnoteka LIOK
N3MEHYUBOCTHU Edcoo.ru
Bubnmnoteka LIOK
86 MonupukanroHHass U3MEHYUBOCTb
Edcoo.ru
BapuaimonHslii psig 1 BapualmoHHast
kpuBas. JJabopaTtopHas paboTa
. Bubnnoteka LLOK
87 «HMccrnenoBanue 3aKOHOMEPHOCTEH 0.5

MOJIM(PUKAIIMOHHON U3MEHUUBOCTH.
ITocTpoeHue BapualiuOHHOT O psifia U

Edcoo.ru




BApUALIMOHHOM KPUBOI»

T'enoTunuueckas I3MEHUHUBOCTb.

Bubnnoteka LUOK

88
KoMOunaTtuBHast H”3MEHYHNBOCTh Edcoo.ru
MyTanmoHHast U3MEHYUBOCTb.

89 [Ipaktuueckas pabota «MyTauu y 05 Bubanoteka LLOK
Apo30¢HIIBI (Ha TOTOBBIX ' Edcoo.ru
MUKpoIIpenapaTax)»

90 3aKOHOMEPHOCTH MYTallMOHHOT O TIpoIiecca. Bubnunoteka LIOK
ONUreHeTuKa U SIUreHOMHUKa Edcoo.ru

91 I'eneruka yenoseka. [IpakTuueckas pabora 05 Bubnnoteka LIOK
«CocTaBJIeHUE U aHAIIU3 POJOCIOBHOM ' Edcoo.ru

" Bubanoteka LOK

92 MeTtoabl MEAULIMHCKON T€HETUKHU

Edcoo.ru
3HavYeHHE MEUIIMHCKON TeHETHKHU B
Bubnnoteka LLOK
93 MPEIOTBPAICHUH 1 JICUEHUN TeHETHIECKUX £
coo.ru
3a00eBaHUM YeIoBeKa
OCHOBHBI€ MTOHATHS CENEKIIUH.

94 JlabopaTopnas pabora «3yueHue copToB 05 Bubanoteka LIOK
KYJIBTYPHBIX PACTEHUH U MOPOJ JTOMAIITHUX ' Edcoo.ru
YKUBOTHBIX)

MeTobl CeIeKIIMOHHOW paOOTHI.
Bubnnoteka LIOK

95 JlabopaTopHas pabora «3yueHrue METOI0B 0.5 £

coo0.ru
CEJIEKI[UU PACTEHUII»
JlocTrKeHusl CeNeKIIMM pacTeHUN U
Bubnnoteka LLOK
96 XKUBOTHBIX. [IpakTHueckas paboTa
3 Edcoo.ru
«ITpuBuBKa pacTeHU»
97 CoxpaHeHue, U3y4eHUE U UCIOJIb30BaHUE Bubnnoteka LLOK

TEHETHYECKUX PECYPCOB

Edcoo.ru




buorexHoJsiorus Kak Hayka U oTpaciib

Bubnnoteka LLOK

98 npousBojcTBa. [IpakTuueckas padbora 1 05 Edcoo.rt
«M3ydenne 00beKTOB OMOTEXHOIOT UM '
99 OCHOBHBIE HAPaBJICHUS] CUHTETUY €CKOM 1 Bubnnoteka LLOK
Oouonoruu Edcoo.ru
Bubnnorteka LIOK
100 XpoMocoMHas ¥ TeHHasi HH)KEH epHsl 1 4
Edcoo.ru
Bubnnoreka LIOK
101 MenuuuHackre OMOTEXHOIIOTUHU 1 4
Edcoo.ru
102 PezepBHblii ypok. [ToBTOpeHuE, 1 Bubnnoteka LLOK
000011IeHNEe, CUCTEeMAaTU3alUs 3HAHUN Edcoo.ru
OBIIEE KOJIMYECTBO YACOB I10
1 102 135

ITPOTPAMME




11 KUIACC

KoJsnyecrBo yacos DJIeKTPOHHbIE
[
‘:;H Tema ypoka Beero Konrpoasnbie | IlpakTuyeckue il:;:eﬂl/lﬂ :gg)al;zil;eenbnme
padoThI padoThI pecypesI
Bubnnoteka LLOK

1 OpomonuonHas Teopus Y. [lapsuna 1 Edeoo.ru

2 JBrKyIye CrJibl SBOJIOLMHU BUIOB 110 Y. 1 Bubnnoteka LLOK
Hapsuny Edcoo.ru

3 Bboprba 3a cymecTBoBaHME, €CTECTBCHHBIN 1 Bubnunoteka LLOK
U UICKYCCTBEHHBIN 0TOOD Edcoo.ru

4 dopmMupOBaHUE CUHTETHYECKON TEOPUHU 1 Bubanoteka LIOK
SBOJIFOLAU Edcoo.ru

5 DTarnbl HBOJIIOIMOHHOTO TIpoliecca: 1 Bubnunoteka LLOK
MUKPO3BOJIFOLUSA U MAKPOIBOIIOLIUS Edcoo.ru

6 [Tonymsauusa — 3yeMeHTapHas eAuHULA 1 Bubnnoteka LIOK
ABOJIFOIAU Edcoo.ru
3aKOH reHeTnyeckoro paBHosecust J[x.

7 Xapnau, B. Baitn6epra. JlabopaTopHas 1 05 Bubnnoteka LIOK
pabota «BbIsiBIeHHE H3MEHUYHUBOCTH Y Edcoo.ru
ocobeli OIHOTO BUAA»

8 DneMeHTapHbIE (aKTOPHI BOIIOLUN 1 bubnmorexa LIOK

Edcoo.ru

9 Dddext ocHoBarems. Dpdext 1 Bubnnoteka LIOK
OYTBUIOYHOT'O TOPIIBIIIKA Edcoo.ru

10 Murpanuu. M3omsmun nonyasinuin: 1 Bubnnoreka LUOK

reorpaduueckasi, OMOJIOruyecKast

Edcoo.ru




EctecTtBeHHBIN 0TOOP — HaMpaBIISIIOIIUI

Bubnnoteka LLOK

1 (hakTOp BOIIOLUH Edcoo.ru

12 [TonoBoit oTOOp
[Tprcnoco6IeHHOCTh OPraHU3MOB KakK
pe3yabTaT MUKPO3BOJIOLIUH. 5u6nmoTexa LIOK

13 JlaGopatopHas pabota «3y4uenue 05 Edeoo.ru
apoMop(o30B U UIHOAAANTAILINH Y
pacTeHU! U JKUBOTHBIX)»

[Tpumepsl TpUCIIOCOOTIEHUN Y OpraHU3MOB:
Moponoruyeckue, GU3n0IOrnIecKue,

14 OMOXUMHUUYECKHUE, TTOBEIEHYECKHUE. Bubnmnoteka LIOK
JlaGopaTopnas pabora «IIpucmocodnenus Edcoo.ru
OpPraHU3MOB U UX OTHOCUTEJIbHAs
1IEIECO00Pa3HOCTDY
Bun, ero xpurepuu u CTpyKTypa.

Bubnnoteka LLOK

15 JlabopaTtopnas pabora «CpaBHEHHE BUIOB 0.5 .

10 MOP(HOJIOTUIECKOMY KPUTEPHIOY
16 CrpykTypa Bua Bubnnoteka LLOK
Edcoo.ru
17 BunooOpa3zoBaHue Kak pe3ynbTaT Bubnunoteka LIOK
MHUKPO3BOJIOLUU Edcoo.ru
Bubnnoteka LIOK
18 CBs13b MUKPO3BOJIIOLUHU U SUAEMHOJIOTUH
Edcoo.ru

19 MaxkposBomonus. [TaneoHTonornyeckue Bubnunoteka LLOK
METO/1bl U3Y4EHUS IBOIOLUU Edcoo.ru

20 buoreorpaguueckre MeTo1bl U3yUEHUS Bubnnoteka LIOK
SBOJIIOIUA Edcoo.ru

21 OMOpHOIOrUYecKre U CPaBHUTEIBHO- Bubaunoteka LIOK




MOP(OTOTUUECKUE METOIBI U3yU CHUS
3BOJIIOLIMHU

Edcoo.ru

MonekynspHO-TeHETUYECKuE,

Bubnnoteka LLOK

22 OMOXMMHUYECKHE U MaTEMaTHYECKHE
Edcoo.ru
METObI H3Y4YEHUS 3BOJIIOIUU
Bubnnoteka LIOK
23 OO01me 3aKOHOMEPHOCTH IBOIOIIUN 0.5
Edcoo.ru

24 ApnantuBHas paauauus. HepaBHOMEpHOCTD Bubnmnoteka LIOK
TEMIIOB 3BOJIIOLHUU Edcoo.ru

o5 Hay4Hble TMIoTe3sl IPOUCX 0K ICHHUS Bubnnoteka LIOK
JKA3HU Ha 3emJie Edcoo.ru

26 JloHay4dHbIe TPEACTABIICHUS O 3aPOKICHUN Bubnunoteka LLOK
JKU3HU Edcoo.ru

27 OCHOBHBI€ 3Talnbl HEOPraHUYECKON Bubnnoteka LLOK
SBOJIIOIUA Edcoo.ru

Bubnnoteka LLOK

28 ['unoressl 3apoXkKACHUS KUZHU

Edcoo.ru
Ucropus 3eMnu 1 METOJIbI €€ N3ydeHMUSI.

29 JlabopaTopHas pabora «M3yueHue u 05 Bubnunoteka LIOK
OIMCAaHUE UCKOIIAEMBIX OCTaTKOB APEBHUX ' Edcoo.ru
OpraHU3MOB»

30 HavansHble 3Tansl OpraHu4ecKon Bubnnoteka LIOK
SBOJIIOLUA Edcoo.ru

31 5 Bubanoteka LLOK

BOJIFOLIHAS] DYKapUOT
ykap Edcoo.ru
OCHOBHBI€ 3Tarbl 3BOJIOLUH
Bubnnoreka LUOK
32 pacturenbHOro mupa. Ilpaktuueckas 0.5

pabora «M3yuenne ocobeHHOCTEH

Edcoo.ru




CTPOCHHS PACTEHUM pa3HbBIX OTIEJIOB)

OCHOBHBIE 3TaIbI 3BOJIFOIIMH KUBOTHOI'O

Bubnnoteka LUOK

33
Mupa Edcoo.ru
OBodronus KUBOTHBIX. [IpakTueckas
. Bubnnoteka LLOK
34 pabora «3yuenune ocobeHHOCTEH 0.5
Edcoo.ru
CTPOEHHS NMO3BOHOYHBIX )KHUBOTHBIX)
35 Pa3BuTue x13HM Ha 3emiie 10 3paM U Bubnnorteka LIOK
rnepuogam Edcoo.ru
36 MaccoBble BBIMEPaHHSI — 3KOJIOTMYECKUE Bubanoteka LIOK
KPHU3KCHI IIPOLIIOrO Edcoo.ru
37 CoBpeMeHHBII IKOJTOTMYECKUM KPU3HC, Er0 Bubnunoteka LLOK
0COOEHHOCTH Edcoo.ru
38 CoBpeMeHHasl cucTeMa OpraHu4ecKoro Bubnnoteka LLOK
[POLUIOrO Edcoo.ru
39 OCHOBHBIE CUCTEMATHYECKUE TPYIIIBI Bubnunoteka LLOK
OpPraHu3MOB Edcoo.ru
Bubnnoteka LLOK
40 AHTpONOJIOrUsl — HayKa O YEJIOBEKE
Edcoo.ru
41 PazBuTHe npencraBiaeHuii o Bubnnoteka LLOK
MPOUCXOXKIECHNUN YEIIOBEKA Edcoo.ru
Mecto yenoBeka B cucteMe
opranuyeckoro mupa. Jlaboparopnas
. Bubnmnoteka LIOK
42 pabora «M3yueHune ocobeHHOCTEH 0.5
Edcoo.ru
CTPOCHMS CKEJEeTa YEI0BEKA, CBA3AHHBIX C
MPAMOXO0XKIEHUEM)
Bubnnoteka LLOK
43 JBHKyIye cuiibl aHTPOIIOTeHE3a
Edcoo.ru
44 CooTHoOIICHHE OHOJIOTHYECKUX 1 Bubanoteka LLOK




COLIMAJIbHBIX (PaKTOPOB B aHTPOIIOT €HE3E

Edcoo.ru

Bubnunoteka LUOK

45 OCHOBHBIE CTaJUU AHTPOIOT€HE3A
Edcoo.ru
Bubnnoteka LLOK
46 [TaneoreHeTuka 1 naaeoreHOMUKa
Edcoo.ru
Bubnnoteka LIOK
47 DBOJIOIMSI COBPEMEHHOI'O YEJIOBEKa
Edcoo.ru
Yenoseueckue pacsl. [IpakTnueckas
Bubnnoteka LIOK
48 pabota «3ydeHne 3K0JIOrMIeCKUX 0.5
. Edcoo.ru
azanTaiuil 4eJoBeKa»
49 MG)KI[I/ICI_II/IHIII/IHapHBIe METOAbL 05 Bubnnoteka LLOK
AHTPOIOJIOTHH ' Edcoo.ru
Bubnnoteka LLOK
50 3apokIeHHE U Pa3BUTHE IKOJIOTHU
Edcoo.ru
Metonb! axosiorun. JlabopatopHast pabota
Bubnnoreka LLOK
51 «M3ydyeHne MeTo10B 3KOJIOTHYECKUX 0.5
. Edcoo.ru
WCCIICIOBAHUI»
50 3HauYeHne DKOJIOTHUECKUX 3HAHUN I Bubnnoteka LLOK
YyeJloBeKa Edcoo.ru
Bubnnoteka LLOK
53 Okonoruueckue haxTopbl
Edcoo.ru
Abuornueckue Gaktopsl. CBET Kak
54 skonorudeckuii paktop. Jlabopatopuas 05 Bubnuoteka LIOK
pabota «BpIsiBIIeHHE MTPHUCTTOCOOICHUIA ' Edcoo.ru
OpPraHU3MOB K BJIIMSTHUIO CBETa»
Abuotnueckue dpakTopsl. TemmnepaTtypa
. Bubnnoteka LLOK
95 KaK dKOJIOrHuecKuid hakrop. 0.5

JlabopartopHas paborta «BrisBieHue

Edcoo.ru




IPUCIIOCOOJIEHUI OPraHU3MOB K BIIUSHUIO
TEMIIEPATYpPbD)

Abuornueckue GpakTopsl. BiaxxHOCTh Kak
sKoJsiorndeckuit gpaxrop. JlabopaTopHas

Bubnnoreka LLOK

56 05
paboTta «AHaATOMHUYECKHE 0COOECHHOCTH Edcoo.ru
pacTeHul U3 pa3HbIX MECT OOUTAHUS»
Bubnnoteka LIOK
57 Cpenpl obuTaHusI OPraHU3MOB
Edcoo.ru
Bubnnoteka LLOK
58 buonornyeckrue puTMsI
Edcoo.ru
Bubnnoteka LLOK
59 JKuznenusie popmbr Oprann3MoB
Edcoo.ru
Bubnnoteka LLOK
60 buotnueckue pakTopbl
Edcoo.ru
3HaucHE OMOTHYCCKUX B3aNMOACH CTBUM
Bubnnoteka LLOK
61 JUISL CYILIECTBOBAHUS OPTaHU3MOB B CpELE Ed
coo.ru
oOuTaHUSA
62 DKOJIOTHYECKUE XapaKTepUCTUKU Bubnunoteka LIOK
MONYJISILIUN Edcoo.ru
OCHOBHBIE [TOKA3aTEIH MOMYJISIUN:
Bubnnoteka LLOK
63 YHCIEHHOCTB, INIOTHOCTh, BO3PACTHAS U
Edcoo.ru
MOJIOBasl CTPYKTypa
OCHOBHBI€ MMOKA3aTEIN MOMYJISIIUU:
Bubnmnoteka LIOK
64 POXIaEMOCTh, PUPOCT, TEMIT POCTA,
Edcoo.ru
CMEPTHOCTh, MUTPALIUU
Bubnnoteka LLOK
65 DKoJIoru4yeckas CTpyKTypa MonyJIsiuu
Edcoo.ru
66 JnHaMuyKa nonyJs UK U €€ peryJsiuus Bubnnoteka LLOK




Edcoo.ru

KpuBble pocTa YMCIEHHOCTH OMYJIALUN.

Bubnunoteka LUOK

67
KpuBbie BEDKHBaHUS Edcoo.ru
DKoIorn4ecKast HAIIa BUA. Eu6 LIOK
nbamoteka
68 JlaboparopHas paborta «IIpucnocobienus 0.5 Ed
coo0.ru
CEMSIH PAaCTEHUM K PACCEIICHUIO
. Bubnnoteka LIOK
69 Bun kak cucrema nomymsuii
Edcoo.ru
70 3aKOHOMEPHOCTH IMOBEICHUS M MUTPALIUN Bubnunoteka LIOK
JKUBOTHBIX Edcoo.ru
Bubnnoteka LLOK
71 Coo011ecTBO OpraHu3MoB — OHOLIEHO3
Edcoo.ru
Bubnnoteka LLOK
72 DKocucTeMa Kak OTKpBITasi CUCTEMa
Edcoo.ru
73 KpyroBopor BemiecTB 1 IMOTOK 3HEPTUHU B Bubnunoteka LLOK
DKOCHUCTEME Edcoo.ru
Bubnnoteka LLOK
74 OCHOBHBIE ITOKA3aTENN YKOCUCTEMBI
Edcoo.ru
Bubnnoteka LIOK
75 DKOJIOTUYECKHUE MTUPAMUTBI
Edcoo.ru
Bubnnoteka LIOK
76 N3meHeHust CoOOIIECTB — CYKIIECCHH
Edcoo.ru
77 [Ipuponnbie 3KOCUCTEMBbI. DKOCHCTEMBI Bubnunoteka LIOK
03€p U peK. DKOCUCTEMBI MOpEI 1 OKEaHOB Edcoo.ru
78 IIpupoansie 3KOCHCTEMBI. DKOCHUCTEMBI Bubnnoteka LIOK
TYHAD, JIECOB, CTENEN, MyCThIHb Edcoo.ru
Bubnnoreka LLOK
79 AHTPOIOTr€HHbIE IKOCHCTEMBI

Edcoo.ru




VYpb6oskocucrtemsl. [IpakTuueckas padbota

Bubnnoteka LLOK

80 0.5
«M3ydeHue u onucanue ypo0o3KOCUCTEMbBD» Edcoo.ru
3aKkoHOMEpHOCTU (hOpMUpOBaAHUS
o . Bubnnoteka LOK
81 OCHOBHBIX B3aUMO/I€H CTBUI OpPraHU3MOB B
Edcoo.ru
AKOCHUCTEMAX
MexaHu3Mbl BO3JEHCTBUS 3arpA3HEHUN
82 pa3HBIX TUIIOB HA CyOOPTaHU3MEHHOM, Bubnnoteka LLOK
OpraHU3MEHHOM, MOMYJIALUOHHOM 1 Edcoo.ru
SKOCHCTEMHOM YPOBHSX
83 buocdepa — obmennanerapras o0onmouka Bubanoteka LIOK
3emin Edcoo.ru
Bubnnoteka LIOK
84 VYuenue B. U. Bepuazackoro o 6uochepe
Edcoo.ru
85 3aKOHOMEPHOCTH CYIIECTBOBAHMS Bubnunoteka LLOK
ounochepbr Edcoo.ru
86 KpyroBopots! BeniecTs u Bubnnoteka LIOK
OMOTCOXUMUYECKHE ITHKIIBI Edcoo.ru
87 3oHansHOCTH Ouochepbl. OCHOBHBIE Bubanoteka LIOK
OMOMBI CyIITU Edcoo.ru
. Bubnnoteka LLOK
88 YcroitunBocts Guocheps
Edcoo.ru
Bubnmnoteka LIOK
89 DKOJIOTMYECKUE KPU3UCHI U UX TPUUUHBI
Edcoo.ru
. Bubnnoteka LLOK
90 BosznelicTBre uenoBeka Ha onocdepy 4
Edcoo.ru
91 AHTpOIIOreHHOe BO3/IeHCTBHE HA Bubnnoteka LLOK
PACTUTEIIbHBIN U KUBOTHBIA MUDP Edcoo.ru
92 OxpaHa npupobl Bubanoteka LIOK




Edcoo.ru

OCHOBHBIE IPUHIMIIBI YCTOWYHUBOIO

Bubnnoteka LLOK

93 Pa3BUTHS YETIOBEUYESCTBA U TIPUPOJIBI L Edcoo.ru
PannonanbHOE MPUPOIONOIH30BAHUE U

94 COXpaHeHue OMOJIOrHYECKOr 0 1 bub/morexa LOK

Edcoo.ru

pa3zHooOpa3zus 3eMiu

95 O06o06mmenue mo Teme « MUKPOIBOIOLHS U 1 Bubanoteka LIOK
e€ pe3yabTaThbl» Edcoo.ru

96 O06o006meHne o TeMe « MaKpO3BOJIIOIIHS 1 Bubnunoteka LIOK
€€ pe3ynbTaThD» Edcoo.ru

97 O6006menue o teme «IIpoucxoxnenne u 1 Bubnnoteka LIOK
pa3BUTHE KU3HU HA 3eMJIe» Edcoo.ru

08 O606menue o teme «IIpoucxoxieHue 1 Bubanoteka LLOK
YeJioBeKa — aHTPOIIOrEHE3» Edcoo.ru

99 O06o0mieHne mo TeMe « IKOJIOTHsI — HayKa O 1 Bubnnoteka LIOK
B3aMMOOTHOIICHUSIX OPTaHH3MOB) Edcoo.ru

100 O6o6menue mo Teme «Opranu3Mel U cpena 1 05 Bubanoteka LIOK
oOuTaHus» Edcoo.ru

101 O0001IeHHE TTO TEME «DKOJIOrUs BUIOB U 1 Bubnnoteka LLOK
TIOMY JIALTA Edcoo.ru

102 O600menue no teme «buocdepa — 1 Bubanoteka LIOK
rJ100abHAs SKOCHCTEMAY Edcoo.ru

OBUIEE KOJIMYECTBO YACOB I10 102 5 6.5

I[TPOTPAMME







YYEBHO-METOANYECKOE OBECIIEYEHHUE

OBPA3OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI JIAA YYHEHUKA

1.B. W. Cusornazos, U. b. Aradonoga, E. T. 3axapoBa «O01mas Ouonorus»
2.T. JI. bornanosa, e. A. ConogoBa 2.CpaBOYHUK 11O OMOJIOTHUN

3.B. b. 3axapos, C. I'. MamontoB, H. . Connn «O01mast 6uoaorus»

METOJIUYECKHUE MATEPHUAJIbI

1.Metoauueckoe rmocoone «Oo0mas ononorust» 10- 11 kmaccsl
2.CripaBOYHHUK 110 00111eH OUOIOTHH

3. Xypnan «buonorus B mKoie»

4.Pexomenpannu o noaroroske k EI'D. Kupunenko u apyrue

5.B. C. PoxioBa

HOUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETU
HMHTEPHETe

1.bubaunoreka IHOK. 2.51Knacc. 3.I'mo6anJla6. 4.Edcoo. 5.POIIIL






