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MNOACHUTEJIbBHASA 3AIIMCKA

[Iporpamma mo ydebHomy mpenmery "buonorus" (mamnee - Ouosiorusi) Ha
YpOBHE CpelHero oluiero odpazoBaHusi pa3dpaboraHa Ha ocHOBe DenepalbHOIO
3akoHa OT 29.12.2012 Ne 273-®3 «O6 obpazoanuu B Poccuiickoii deneparnuny,
OI'OC COO, Konuenuuu mnpenojnaBaHus ydeOHoro mnpenmera «buonorus» u
OCHOBHBIX MOJIOXEHUN (penepaibHOl pabodeil mporpaMMbl BOCITUTaAHUSI.

VYuebnsiii npeamer «buonorusy» yriayonaéHHoro ypoBHs uzydenus (10-11
KJIaCcChl) SIBJISIETCSI OJJHUM W3 KOMIIOHEHTOB MpeaMeTHou obnactu «EcTecTBeHHO-
HayuyHble mpenMerb». CormacHo mnonoxenusm @OI'OC COO mnpodunbHbIC
y4eOHbIe MPEIMEThI, U3ydaeMble Ha YIIIYOJIEHHOM YpPOBHE, SIBJIIOTCS CIIOCOOOM
muddepenmanun  oOydeHHS Ha YpPOBHE CpemHero oOmero oOpa3oBaHHS W
MPU3BaHBl 00ECIEYHUTh MPEEMCTBEHHOCTh MEXKIY OCHOBHBIM OOIIMM, CPEIHUM
o0uwM, cpeHUM NpodeCcCUOHANBHBIM U BBICHIUM O0Opa3zoBaHueM. B To ke Bpems
KOKIBIH W3 OTUX YYEOHBIX TMPEAMETOB JOJDKEH OBITh OPHEHTHPOBAaH Ha
IPUOPUTETHOE PEIICHHE 00pa30BaTENIbHBIX, BOCIHUTATEIbHBIX W Pa3BUBAIOIIUX
3a7a4, CBA3aHHBIX C MpodopueHTanueil O0yJaloumMxcs W CTUMYIHMPOBAHUEM
MHTEpeca K KOHKPETHOM OOJIaCTH HAyYHOTO 3HAHWsA, CBSI3aHHOTO C OMooruei,
MEUIIMHOM, SKOJIOTUEH, TICUXOJIOTHEH, CIIOPTOM WJIM BOCHHBIM JIETIOM.

[Iporpamma no yueOHOMYy mpeaMery "buonorusa" na€r mpencTraBleHHE O
e W 3ajavyax u3y4deHus ydeOHoro mnpeamera «buonorus» Ha yriayOiaEéHHOM
YpOBHE, OlpeeseT 00s3aTebHOe (MHBAPUAHTHOE) MPEIMETHOE COJIEpKAHUE, €T
CTPYKTYpPHpOBaHHE TO paszjaeiaM H TeMaM, paclipelelieHue 1o Kjaccam,
PEKOMEHIyeT MOCIEA0BATEILHOCT, W3YYEHHUS y4eOHOTO Marepualia ¢ y4dEToM
MEXIPEIMETHBIX W BHYTPHUIIPSAMETHBIX CBS3CH, JIOTMKHM YYeOHOTro Ipoliecca,
BO3PACTHBIX OCOOCHHOCTeH oOydaromuxcs. B mporpamme mo Ouosoruu
pealii30BaH MPUHLUIN NPEEeMCTBEHHOCTH C H3yYEHHEM OHOJIOTMU Ha YPOBHE
OCHOBHOro  o0miero oOpa3oBaHusi, Onarogapss 4YeMmMy MPOCMaTpUBAETCS
HAIpaBJIE€HHOCTh Ha TMOCJEAYIOIIee pa3BUTHE OWOJIOTMYECKUX  3HAHUH,
OPUEHTUPOBAHHBIX Ha (OPMHUPOBAHME €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
AKOJIOTMYECKOr0 MBIIUIEHUS, TMPEACTaBICHUI O 370pOBOM 00pa3e >KU3HU, Ha
BOCIIUTaHUE OEPEKHOr0 OTHOIICHHS K OKpyKaroleil mnpupoaHoi cpene. B
mporpaMme 1o OHOJIOTMH TaKXe TMOKa3aHbl BO3MOXKHOCTH Y4EOHOTO TpeameTa
«buonorusiy B peamuzauun TpedboBanuit PI'OC COO kK mNIAHUPYEMBIM
JUYHOCTHBIM, METAlpeIMETHbIM M TPEIMETHBIM pe3yibTaraM OOy4YeHHs U B
(GbopMHUpOBAaHUM OCHOBHBIX BHJIOB Y4eOHO-TTO3HABATCIILHOW  JIEATCIHLHOCTH
OoOyyarolmMxcs MO OCBOCHUIO COJIEp)KaHUS OuoJormyeckoro oOpa3oBaHMs Ha
YpOBHE CpeJIHET0 00111er0 00pa3oBaHUsI.

VYuebnsiii npeamer «buonorus» Ha ypoBHE CpenHero o0iiero oOpa3zoBaHUs
3aBepiaeT OWoJIoTHYecKoe O0Opa3oBaHME B IIIKOJIE H OPUECHTUPOBAH Ha



paciupeHre U yriayOneHue 3HaHMW OOY4YaroIMXCsl O JKMBOM NIpUpPOAE, OCHOBaX
MOJIEKYJIIPDHOW M KJIETOYHOH OHOJOrMH, 3MOpPUOJIOTMM U OHOJIOTMM pPa3BUTHS,
TE€HETUKH, CEJIEKIUU, OMOTEXHOJIOTUH, IBOIOLIMOHHOTO YYEHHUS U SKOJIOTUH.

N3yuenune yuebHOro mpeamera «buonorus» Ha yriayOJIeHHOM YpOBHE
OPUEHTUPOBAHO Ha MOATOTOBKY OOYYAIOIIMXCS K IMOCJIEAYIOIIEMY MOTYyYEHUIO
Ouonormyeckoro  oOpa3oBaHHMsT B  By3aX W OpraHM3alMsIX  CPEIHETO
npogeccruoHanbHOro oopasoBanusa. OCHOBY €ro COJAEpKaHUsl COCTABISET CUCTEMA
OMOJIOTMYECKUX  3HAHUM, TMONYYEHHBIX TMpPU U3YYEHUH  OO0y4aroIUMHUCS
COOTBETCTBYIOIIUX CHUCTEMATUYECKUX Pa3esioB OMOJIOTUU HAa YPOBHE OCHOBHOIO
obmiero obpazoBanusi, B 10—11 kmaccax 3Tu 3HaHUA MOJy4alOT pa3Butue. Tak,
pacuupeHbl W yriayOneHbl OMOJOTMYEeCKHe 3HAHUS O PACTEHUAX, >KMBOTHBIX,
rpubax, OakTepHsX, OpraHU3Me 4YeJOBeKa, OOUIMX 3aKOHOMEPHOCTSAX >KU3HH,
JIOTIOJIHUTENIBHO BKIIFOUEHBI OMOJIOIMUECKHUE CBEACHUS MPUKIIAJHOIO U IIOMCKOBOTO
XapakTepa, KOTOPbIE MOYKHO HCIIOJIb30BaTh KaK OPUEHTHUPBI ISl MOCIEAYIOIIETO
BbIOOpa mnpodeccun. Bo3moxkHa Takke HHTErpanus OMOJOIMYECKUX 3HAHWM C
COOTBETCTBYIOIIMMHU 3HAHUSAMHM, IOJYYEHHBIMU OOYUAIOIUMUCS TPU H3yUCHHUH
($uU3HUKU, XUMHUH, Teorpapuu U MaTEMATUKH.

CtpykTypa mporpamMmbl 1o ydeOHOMY Tmpeamery "buonorus" otpaxaer
CUCTEMHO-YPOBHEBBIM M 3BOJIOLMOHHBIM MOAXOAbl K HW3YYEHUIO OHOJOTHH.
CornacHo UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE 151 )KUBbIX
CUCTEM Pa3HOI'0 YPOBHS OpraHU3ALMH, SBOJIOLMH OPraHMYECKOro MHUpa Ha 3eMiJie,
COXpaHEHHUsi OMONOrMueckoro pasHooOpasusi IutaHetol. Tak, B 10 kiacce
U3y4aloTCs OCHOBBI MOJICKYJISPHOM U KIJIETOYHOM OMOJIOTHUH, IMOPUOJIOTHH U
OMOJIOTUU PA3BUTHUS, T€HETUKU U CENEKIUU, OMOTEXHOJOTMH U CHUHTETUYECKOU
OMOJIOTHY, AKTyAIU3UPYIOTCS 3HAHUS OO0YyJaromuxcsi Mo OOTaHWKE, 300JI0THH,
aHaromuu, Qusnonoruu uyenoBeka. B 11 kmacce wu3ydaroTcsi 3BOMIOLIMOHHOE
y4eHHe, OCHOBBI DKOJIOTUH U yueHue o ouocdepe.

YueOnblii mnpeamer  «buomorus» mNpu3BaH  00ECIEUYUTH  OCBOCHHE
00y4aroMMuUCs: OMOJIOTMYECKUX TEOPUIl U 3aKOHOB, UJIeH, IPUHIUIIOB U IIPABUJI,
JeKAIIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTUHBI MUPA, 3HAHUU O
CTPOEHHUH, MHOTOO0Opa3uM U OCOOEHHOCTSIX KIIETKH, OpPraHW3Ma, IONYJIsuHy,
OMOLIEHO3a, SKOCUCTEMBI, O BBIIAIOIINXCA HAYYHBIX JOCTUKEHHUAX, COBPEMEHHBIX
MCCIEI0BAaHUSIX B OMOJIOTHH, IPUKIIAAHBIX acleKTaX OMOJOrMYecKUX 3HaHuu. J{is
pa3BUTHS U TOJJAEPKAHUS HHTepeca OOYydaroIIMXcsi K OHOJOTMM Hapsay co
3HAYUTEIBHBIM 00BEMOM TEOPETUUYECKOI0 Marepuaja B COACPKAHUHU MPOTrpaMMBbl
1o OMOJIOTUHU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPUEN CTAHOBJICHUS M PA3BUTHS
TOM WJIM WHOM OOJAacTH OMOJOrMH, BKJIAJIOM OTEUYECTBEHHBIX U 3apyOEKHBIX
Y4EHBIX B pEIICHUE BAXKHEHIINX OMOJIOTMYECKUX U AKOJIOTMYECKUX POOIIEM.



Lenb uzyuyenus yuebHoro npeamera «buonorus» Ha yriyOnéHHOM ypOBHE —
OBJIQJICHHE  OOYyYaroIIMMHCS  3HAHUSIMU O  CTPYKTYpPHO-(YHKIIMOHAJILHOM
OpraHM3allMyd JKUBBIX CHUCTEM pa3HOrO paHra © NPUOOPETEHHE YMEHHM
UCMOJIb30BaTh ATH 3HaHUS B (POPMUPOBAHUHU MHTEpEca K ONpeneaEHHON 00JacTH
npoecCUOHANBHOW AESITENbHOCTH, CBA3AHHOW C OWMOJOrMed, WM K BbIOOPY
y4e0HOT0 3aBeICHUS JIJIsl TPOJOIKEHUST OMOJIOTUYECKOTO 00pa30BaHMUS.

Joctuxenne 1enu u3ydyeHuss ydeOHoro mnpeamera «buonorus» Ha
yrayOaEHHOM YpOBHE 00ECIIEUMBAETCS PEILICHUEM CIEAYIOMIMX 3a/1ay:

OCBOCHHE OOYYAIOIIMMUCS CHUCTEMbI OMOJOTHYECKUX 3HAHUI: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUAX, KOHLEMIMIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
MpaBUJIaX, COCTABJISIIOLIMX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KapTUHY MHPA; O
CTPOCHUU, MHOT000pa3ud U OCOOEHHOCTAX OHMOJOTMYECKHUX CHCTeM (KJIETKa,
OpraHu3M, MOMYyJISALUs, BUA, OMOTeoleH03, Ornocdepa); 0 BBIIAIOIIUXCS OTKPBITUAX
Y COBPEMEHHBIX HCCIIEJOBAaHUSAX B OMOJIOTUY;

O3HAaKOMJICHHE OOY4YaloIMUXCs C METOJlaMHU TIO3HAHUSI >KUBOU TMPUPOIIBI:
UCCIIEZIOBATEIIbCKUMU ~ METOAAMHM  OHOJIOTHYECKHX HayK (MONEKYISIpHOW H
KJIETOYHOM OHOJOrMH, HSMOPHOJIOrMM U OWOJOTMU pPa3BUTHUS, TEHETHUKH U
CeNIeKUH, OWOTEXHOJOTMM U CHHTETUYECKOM OWOJIOTHMH, MaJeOHTOJIOTHH,
9KOJOTMH);  METOJAAMHM  CaMOCTOSATEIbHOIO  MPOBEACHUS  OMOJIOTMYECKUX
UCCleIoBaHUA B Jjabopatropuu W B mpupoje (HaOIoJaeHue, H3MEpEeHHeE,
AKCIIEPUMEHT, MOJIECIIMPOBAHHUE);

OBJIaJICHUE OOYy4YalOUIMMHUCS  YMEHHSIMHU: CaMOCTOSITEIbHO  HaXOAMTb,
aHAJIM3UPOBATh M MHCIIOJIb30BAaTh OMOJIOTMYECKYI0 HMH(OpPMAIHIO; MOIb30BATHCS
OMOJIOTUYECKON TEPMUHOJIIOTMEH W CHUMBOJIMKOW; YCTaHABIMBATH CBSI3b MEXKIY
pa3BUTHEM OHOJOTMM M COLUAIbHO-D)KOHOMUYECKUMU U  IKOJIOTHUYECKUMU
npobiieMaMH 4eJOBEUECTBA; OIEHMBATH IOCIEACTBUS CBOEW NEATEIbHOCTU IO
OTHOIICHUIO K OKPYXKAIOIIeH NPUPOMHON Ccpefie, COOCTBEHHOMY 3/I0POBBIO U
3M0POBBIO  OKPYKAIOIIMX  JIIOJCH; OOOCHOBBIBATH W  COONIONATH  MEPHI
npouIakTUK UHGEKIMOHHBIX 3a00JIeBaHUM, MpaBUiia MOBEICHUS B MPUPOJE U
oOecrieueHusi 6€30MaCHOCTH COOCTBEHHOW >KM3HENEATEIbHOCTH B UpE3BbIUANHBIX
CUTyallUsIX ~MPUPOJHOTO W  TEXHOTEHHOTO  XapaKTepa; XapaKTepu30BaTh
COBPEMEHHBIE HAYUHBIE OTKPBITHS B 00J1aCTH OMOJIOTUY;

pa3BUTHE y O0YYaIOIINUXCS UHTEJUIEKTYaJIbHbBIX U TBOPYECKHX CIIOCOOHOCTEM
B IIPOLIECCE 3HAKOMCTBA C BBIJAIOIIMMHUCS OTKPBITUSIMH M COBPEMEHHBIMU
UCCJICIOBAaHUSAMHU B OWOJIOTUM, pEIIaeMbIMU €0 MpoOJieMaMHu, METOHOJOTHUEH
OMOJIOTUYECKOTrO0 M CCIIEI0BAHMS], IIPOBEICHHUS AKCIIEPUMEHTAIbHBIX
UCCIIEIOBAaHUM, PEIIeHUs OMOJIOTMYECKHUX 3a/1ay, MOJIETUPOBAaHUS OMOIOTMYECKUX
00BEKTOB U MPOLIECCOB;



BOCIUTaHUE y 00y4aronuxcs [EHHOCTHOIO OTHOIIEHUS K KUBOW MPHUPOJIE B
LIEJIOM U K OTJEJIbHBIM €€ 00BEKTaM U ABJICHUSAM; (POPMUPOBAHUE IKOJIOTUUECKOH,
TCeHETUYECKOM TPaMOTHOCTH, OOIIeH KyJIbTypbl TIOBECHHS B TPHUPOJC;
UHTETPALlUU €CTECTBEHHO-HAYYHBIX 3HAHUII;

npuobpeTeHre  O0YyJalOMMMUCA  KOMIETEHTHOCTH B PaIlMOHAJIBLHOM
IPUPOJOIOIb30BAHUM  (COONIOIEHNE TMpaBUI TOBEACHUS B MPUPOJE, OXpaHbl
BUJIOB, DKOCHUCTEM, OMOChephl), COXpaHEHUH COOCTBEHHOT'O 370POBbS M 3I0POBBS
OKpY)KawImux Jojed  (cobmrogeHuss Mep NpodUIaKTUKU — 3a00JE€BaHUM,
obecrieueHne 0€30MaCHOCTH >KM3HENEATEIbHOCTH B UPE3BbIYANHBIX CHUTYaLHUIX
OPUPOJHOTO W TEXHOTEHHOTO  XapakTepa) Ha OCHOBE  HCIOJb30BAHMS
OMOJIOrMYecKUX 3HAaHUM U YMEHUI B TOBCETHEBHOM JKU3HH;

CO3JaHUE  YCJOBUW  JJII  OCO3HAHHOTO  BBIOOpa  OOyYaIOIIMMHUCA
WHIUBUTyaTTbHOM o0Opa3zoBaTenbHON TPaeKTOPHH, CIOCOOCTBYIONIEH
MOCTeNYIONIEMY MPO(ECCHOHATBHOMY CaMOOMNPEICICHNUI0, B COOTBETCTBHH C
UHMBUyaJIbHBIMU UHTEPECAMU U MOTPEOHOCTSIMU PETUOHA.

OO1ee 4MCI0 YacoB, OTBEACHHBIX HA M3y4YCHHE OWMOJIOTUU Ha yTIyOJIEHHOM
ypOBHE cpeaHero oomero oopazoBanms, coctaBisieT 204 gaca: B 10 xmacce — 102
yaca (3 yaca B Hezeno), B 11 kiacce — 102 yaca (3 yaca B He/Ielo).

OT6op OpraHu3alMOHHBIX (OPM, METOAOB U CPEIACTB O0ydeHHs OUOJIOTUU
OCYILIECTBIISIETCSI C YYETOM CNEeUU(PUKH €ro CoAep)KaHusl W HaIpaBIEHHOCTH Ha
NIPOJOJDKEHNE OMOIOTHYECKOr0 O0pa3oBaHMsI B OpPraHU3AlMSIX CPEIHETO
npo¢eCCUOHATBHOIO U BBICILIET0 00Pa30BaHUS.

OO0s13aTeNbHBIM YCIOBUEM MTPU 00y4EHUH OUOJIOTUH Ha YTIyOJIEHHOM YPOBHE
SBIISIETCSl TIPOBEACHHUE JA0OPATOPHBIX M TMpakTHYecKuX paboT. Takxke ydactue
O0Oy4JaroMMXCs B BBIOTHECHUM TMPOEKTHBIX U Y4€OHO-MCCIIENOBATEILCKUX PadoT,
TEMaTUKa KOTOPBIX OMNpEAENsIeTcss y4YUTElIeM Ha OCHOBE HMEIOIIMXCSA
MaTepUatbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBHIA.



COJEPXAHUE OBYUYEHUA
10 KVIACC

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

Tema 1. buosiorusi Kak HayKa

CoBpeMeHHasi Ouoorusl — KOMIUIEKCHasi Hayka. KpaTkas uctopus pa3BUTHSA
Owonoruu.  buonormueckme HaAyKM M H3y4aeMble  HMH  TMPOOJIEMBL.
dyHIaMeHTalbHbIE, TPUKIAJAHBIE W TIOMCKOBBIE Hay4YHbIE WCCICAOBAaHUS B
Oouomorumu.

3HaueHre OMOJOruU B (DOPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOM
kaptuHbl mupa. IIpodeccun, cBsizanaple ¢ Ouosorueil. 3HadueHne OWONOTHH B
MPAKTUYECKON JIESITEIbHOCTH 4YEJIOBEKAa: MEAUIMHE, CEIbCKOM XO3SHCTBE,
MPOMBILIJIEHHOCTH, OXPaHE MIPUPOJIBI.

JleMoHCcTpanuu

[Toptpetsi: Apucrotensb, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsus,
V. I'apgeit, I'. Mengens, B. 1. Bepunanckuii, 1. I1. I1laBnos, . 1. Meunukos, H.
N. Basunos, H. B. Tumodees-Pecorckuii, JIx. Yorcon, ®@. Kpuk, JI. K. bensies.

Tabmuier 1 cxembl: «CBS3b OHMOJIOTHMU C JAPYrMMH Haykamuy», «Cucrema
OMOJIOTUYECKUX HAYKY.

Tema 2. 7KuBble cMCTEMbI U X U3y4YeHHE

KuBble cucTembl Kak mnpeaMer u3ydeHusi Ouonioruu. CBOWCTBA MKUBBIX
CHUCTEM: €IMHCTBO XHMMHYECKOr0 COCTaBa, JAUCKPETHOCTh U IIEJIOCTHOCTD,
CIIOXHOCTh M YIOPAIOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOpPraHHU3aIusl,
CaMOBOCIIPOM3BEICHUE, PA3IPAKUMOCTh, U3MEHUYUBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHu3aluy JKUBBIX CHUCTEM: MOJIEKYJSIPHBIA, KJIETOYHBIN,
TKaHEBBIH, OpraHU3MEHHBIN, MO YJISIIUOHHO -BUI0BOM, DKOCUCTEMHBIN
(buoreonieHoTHueckuii), Ouochepupiii. Ilporieccrl, mnpoucxoasinue B KUBBIX
cuctemax. OCHOBHBIE TpU3HAKU KUBOTO. JKM3HBb Kak (opma CYIIECTBOBAHUS
Marepuu. Haykn, n3ydaronuye xuBble CHCTEMBI Ha Pa3HbIX YPOBHSAX OpraHU3alUU.

N3ydyenue kuBbIX cucteM. Meroasl Ouonormyeckoil Hayku. Habmronenwue,
U3MEPEHUE, IKCIIEPUMEHT, CUCTEMATH3alusl, MeTaaHanu3. [loHsTHe 0 3aBUCUMON U
HE3aBUCUMOW mnepemMeHHOM. [lnanupoBanme »dkcnepuMeHnTa. IlocranoBka w
npoBepka runore3. HyneBas runore3a. [loHsTHE BBIOOPKH M €€ TOCTOBEPHOCTD.
Pa3bpoc B Oumonmornueckux mgaHHbIX. OIIEHKA JOCTOBEPHOCTH TOJNYUYECHHBIX
pe3yabTaroB. [IpuyuHBI HCKaXEHHS pe3ysibTaTOB »HKcrnepuMeHTa. [loHsiThe
CTaTUCTUYECKOTO TECTA.

JlemoHcTpanuu



Tabmuer 1 cxembl: «OCHOBHBIE TpU3HAKU >KU3HWY, «buonornyeckue
cucrteMbl», «CBOHCTBa JKMBOM Marepum», «YPOBHH OpraHHU3alUU KUBOU
npupoap», «CTpoeHue KUBOTHOM KIETKW», «TKaHM KUBOTHBIX», «CHCTEMBI
OpraHoOB 4YeJIOBEYECKOro opranmsmay», «buoreonenos», «buocdepay», «MeToasl
U3YYEHUsI )KUBON TTPUPOIBI».

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

IIpakTtuyeckas padora «lcmonp30oBaHuE pA3IUYHBIX METOAOB IIpU
U3YYEHUH )KUBBIX CUCTEM.

Tema 3. buosiorusi KjieTKku

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

Mertonbl  MOJEKYJISIPHOM W KJIETOYHOM  OMOJIOTMM:  MHUKPOCKOIIHS,
xpomarorpadusi, 37eKTpodope3, METOJ MEUEHBIX aTOMOB, auddepeHIHaIbHOE
LHEHTPU(PYTUpPOBaHUE, KYJIbTUBUPOBAHUE KIETOK. M3yuenue ¢hukcuposanuvix
K1emok. DIEKTpoHHass MUKpockonusi. Koughokanvnasa mukpockonus. Bumanvroe
(npusicuzHenHoe) uzyyenue Kiemox.

JlemoHcTpanuun

[Toptpersr: P. I'yk, A. JleBenryk, T. [IIBann, M. lneiinen, P. Bupxos, K. M.
bap.

Tabmuier u cxembl: «CBETOBOM MUKPOCKOID», «JIEKTPOHHBIA MUKPOCKOT,
«HcTopust pa3BUTHS METOAOB MUKPOCKOITHI.

ObopynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpOIpenapaThl pPacTUTENbHBIX,
KUBOTHBIX U OAKTEPUATBHBIX KIIETOK.

IIpakTuueckass paGora «l3yueHne MeTONOB KJIETOYHOM OWOJIOTHUHU
(xpomarorpadus, snekrpodopes, mudpdepeHnHAIbEHOEe IeHTpUPyrupoBaHue,
[TLIP)».

Tema 4. Xumunueckass OpraHu3anms KJIeTKH

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

Opranvnueckue BelIeCcTBa KIETKU. buonornueckue mnoauMepsl. benku.
AMMHOKHCIIOTHBIN cocTaB 0enkoB. CTpYKTypbl OeaKoBOi Mosiekyibl. [lepBuunHas
CTpyKTypa Oenka, MNeNnTUaHas CBA3b. BTopuuHas, TpeTUYHAas, YETBEPTHYHAA
cTpykTypbl. [lenarypaumsi. CaoiictBa OenkoB. Kiaccudukauuss  Oenkos.
buonornyeckue ¢pyHkiuu 0enkos. [lpuonsi.



VYrneBonbl. MoHOCaxapuabl, UCaxXapuIbl, OJIUTOCAXapUIbl U MOJUCAXAPHUIBL.
O6mwmii 1IaH CcTpoeHus U (PU3MKO-XMMUYECKHE CBOMCTBAa  YIJIEBOJIOB.
buonornueckue GpyHKIUH YIrIIE€BOJOB.

Jlunuaet. I'uapodunsao-ruapodo6HbIe cBOMicTBA. Kitaccudukarus unuios.
Tpurmuuepuasl, Qochonunuabl, BOCKU, cTepouabl. buomorndeckue ¢(yHKIUU
munuaoB. O01Me cBoMcTBa OMOJIOrMYSCKUX MEMOPaH — TEKYYECTh, CIIOCOOHOCTH K
CaMO03aMbIKaHUIO, TTOJIYTPOHUIIAEMOCTb.

Hyxnennosie kucinotel. [JHK n PHK. CrpoeHue HYKIEMHOBBIX KHCIOT.
Hyxneorunpl. Ilpunnun komrmuiementapHoctu. [IpaBuno Yapradda. Ctpykrypa
JIHK — nBoitnas cniupaib. MectoHaxoxaenue u ouosnorndyeckue ¢pynkiuu JJHK.
Buner PHK. ®yuknnu PHK B kitetke.

Crpoenne momnekynsl AT®. Makpospruueckue cBsizu B Monekyine ATO.
buonornueckue pynkiuu AT®. BoccraHoBIEHHBIE TIEPEHOCUNKU, UX (QYHKIIMHU B
kietke. [pyeue wuykneozuompugpocghamer (HT®D). CexsenupoBanme JIHK.
Memoouvl cenomuxu, mpancKpunmoMuKuy, npomeoMuKuU.

CtpykTypHas Ouojorusi: OMOXMMHUYECKHE M OMOMU3HUECKUE HCCIICTOBAHUS
cocTaBa M MPOCTPAHCTBEHHOM CTPYKTYpbl Ouomoniekyn. Mooenuposanue
CMPYKMypsl U QYHKYUL OUOMONIEKYN U ux komniexkcos. Komnviomepnuiti ouzavin u
opeanuyeckuu cunmes OUOMOLEKYI U UX HENPUPOOHBIX AHANO208.

JlemoHcTpanuun

IToprpetsr: JI. Ilomunr, [dx. Yorcon, @. Kpuk, M. Yunkunc, P. @paHknuH,
®. Conrep, C. IIpy3unep.

Huarpammer:  «PacnipeneneHne XMMUYECKHMX JJIEMEHTOB B HEXUBOU
npupone», «PacnpeneneHne XuMHUUECKUX 3JIEMEHTOB B )KMBOU MPUPOIE.

Tabmumer 1 cxembl: «llepuonuueckas Tabiuila XUMUYECKHX DJIEMEHTOBY,
«CTpoeHue MoOJEeKyJbl BoAbl», «BemecTtBa B cocraBe opraHu3sMoBy», «CTpoeHue
MOJIeKyNbl  Oenka», «CTpyKTyphl O€IKOBOW MOJIEKYbl», «CTpO€HHE MOJEKYI
yriaeBoJoB», «CTpoeHue MOJEKya JunujaoB», «HyKIEeMHOBBIE KHUCIOTHIY,
«Ctpoenue monexkynsl ATDO».

O6opynoBaHue: XUMUYECKas 1Mocyia 1 000pyaoBaHUE.

JladopaTopHas padora «OOHapyxeHHe OEIKOB C MOMOIIbI0 KaUeCTBEHHBIX
peaKkuuin.

JlaboparopHas  pabGora  «lccinemoBaHue — HYKIIEMHOBBIX  KHUCJOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPraHU3MOBY.

Tema 5. CTpoeHue 1 pyHKIMHU KJICTKH

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



CtpoeHue npokapuoTuueckou kineTku. Knerounas crenka 6akTepuil 1 apxei.
Oco0eHHOCTH CTpO€HHsI TeTepoTpodHON U aBTOTPOPHON MPOKAPUOTHUECKUX
KJIETOK. MeCTO U pojib IPOKapuoT B OMOLIEH03aX.

Crpoenne U (G YHKIIMOHUPOBAHUE JYKapUOTHYECKON KJIETKH.
[Inazmarnyeckas wMemOpana (Tuazmanemma). CTpykTypa IJIa3MaTHYECKON
MeMOpaHbl. TpaHCIIOPT BEIIECTB Yepe3 MIa3MAaTUYECKyI0 MeMOpaHy: MacCUBHBIN
(muddysus, obneru€nnas auddy3usi), aKTUBHBIA (TIEPBUYHBIA W BTOPUYHBIN
akTUBHBIA TpaHcrnopT). Ilomynponuriaemocts meMOpanbl. Pabota HaTpuii-
KaJMEeBOro0 Hacoca. DHJOLMTO3: MUHOLUTO3, (aronuto3. Dk301uTo3. Kierounas
creHka. CTpykTypa u QYHKIHMH KJIETOYHOU CTEHKH pacTEHUM, rpuOOB.

Huronnazma. [uto3zons. [lutockener. JIBuxkeHune nuromiazMbl. OpraHouabl
kineTku. OnHoMeMOpaHHBIE OpraHOMAbI KJIETKH: D3HJOIUIa3MaTHyecKas CeTb
(BIIC), anmapat T'onblKu, JTU30COMBI, UX CTpoeHUE U (QyHKUMH. B3auMocBs3b
OJTHOMEMOpPaHHBIX OPraHoHAOB KieTKH. CTpOoeHHE TPaHyISIPHOTO PETUKYIyMa.
Mexanusm nanpasnenus 6enxos ¢ IIIC. Cunte3 pacTBOpUMbIX OenkoB. CUHTE3
KJIETOYHBIX ~ MeMmOpaH. [mamkuii  (arpaHynasipHBIA) — 3HIOIIA3MATUYECKUIN
petukynym. CekperopHas QyHkuus anmapata ['onbmku. Moougukayus 6enkos 6
annapame [onvoocu. Copmuposka 6enxkos 6 annapame I onvoxcu. Tpancnopt
BEILIECTB B KJIeTKE. Bakyonu pacturenbHbIX KieTOK. Kinerounsiit cok. Typrop.

[losryaBTOHOMHBIE ~ OpPraHOMABl  KJETKH:  MUTOXOHIPHM,  IUIACTU[BI.
IIpoucxoorcoenue mumoxonopuu u niacmud. Cumobuozcenes (K.C. Mepesckosckuii,
JI. Mapzeynuc). CtpoeHne U (QyHKUMH MHUTOXOHApUN W miactun. IlepBuunsle,
BTOPUYHBIE W CIOXHBIE  IUIACTUABI  (POTOCHHTE3UPYIOUIUX  JYKapHOT.
XJIOpPOIUIACTHI, XPOMOILIACTHI, JEUKOIUIACTHI BBICIIUX PACTEHUM.

HememOpannbie opranounapl kieTku CtpoeHue M (QyHKIIUH HEMEeMOpaHHBIX
OpraHOMI0B KJICTKH. Pu6ocomel. IIpomesxcymounvie Gunamenmeoi.
MuxkpodunameHTsl. Axkmunogvle Mukpoghuiamenmol. MBIIEUHBIE  KIIETKU.
Axmunogvlie KOMHOHeHmbl HemblueyHblx Kiemok. MukporpyOouku. Knerounsrit
neHtp. CTpoeHue U JBWXKEHHE JKTYTMKOB M pecHUYeK. MHUKPOTPyOOUKH
nuTorasmel. LlenTpuons. benku, accoyuuposanHvle ¢ MUKpo@uUIaMeHMAamu U
muxpompyboukamu. MomopHnvle benxu.

Anpo. ObonouKa sApa, XpOMaTUH, KapuoIUiazMa, SAPbIIIKA, UX CTPOCHHE H
¢yakuuu. SnepHblii OenkoBbli Marpukc. IIpocTpaHCTBEHHOE pacmooKEHUE
XpoMOcOM B HHTephazHOM sape. Iyxpomamun u cemepoxpomamun. benku
XpOMaThUHa — THUCTOHBI. J[unamuxa sdepnoi ob6onouxku 6 mumosze. Aoepmbiil
Mmpancnopm.

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

JlemoHcTpanumn



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

Tabmuubr u cxembl: «CTpoeHHE 3YKapHUOTHUECKOM KIEeTKW», «CTpoeHue
KUBOTHOM  KJIeTKW», «CTpoeHne  pacTuTenbHOM — KIeTKm»,  «CTpoeHue
MUTOXOHAPUN», «A1po», «CTpOEeHHE MPOKAPHOTUIECKON KIETKI.

OO6opynoBaHue: CBETOBOM MMKPOCKOI, MHKpOIpEnaparbl pacTUTENbHBIX,
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  «/3ydeHne  JABMKEHUS  LMTOIUIAa3Mbl B
PACTUTEIBHBIX KIETKAX).

Tema 6. O0MeH BewlecTB U NPpeBpallieHHE YJHEPIrUU B KIEeTKe

AcCCUMMIIALINS U TUCCUMMISALIMS — JABE CTOPOHBI MeTabonm3ma. Tumnsl oomeHa
BEIIECTB: aBTOTPO(HBIA M TeTEpOTPOdHBIN. YdacThe KHUCIOpPoJa B OOMEHHBIX
mpoueccax. JHepreTuyeckoe ooOecrneueHue KieTku: npeBpamienne ATD B
OoOMeHHBIX mporeccax. @DOepMEHTATUBHBIA XapakTep peakuuid KIETOYHOIro
Metabonuzma. DepMeHTBI, HUX CTPOCHHE, CBOMCTBA WU MEXAHU3M JICHCTBUS.
Kodepmentsl. OTnnuust GepMEHTOB OT HEOPraHWYECKUX KaTaau3aTopoB. bemku-
aKTUBATOPbl M OENKU-UHTMOUTOpPBI. 3aBUCUMOCTh CKOPOCTH (DEepMEHTAaTUBHBIX
peaxiuii OT pa3InYHbIX (DAKTOPOB.

IlepBuuHBI CHUHTE3 OpPraHWYECKUX BEUIECTB B KIETKE. DOTOCUHTES.
AHOKCcuceHHblll U OKcuceHHbl Gomocunmes y oaxkmeputi. Ceemocoouparoujue
nueMeHmsl U NUCMeHmbvl peakyuoHHo20 yenmpa. Poib XJIOpomiacToB B MpoLEcce
dotocunTesa. CreroBas u TemHoBas (a3bl. Pomoovixanue, Cs., C4. u CAM-munsi
gpomocunmesa. IlponykTuBHOCTh (poTOCHMHTE3a. BrusiHue pa3nuuHbIX (aKTOpPOB
Ha CKOpPOCTh (poTOoCcHMHTE3a. 3HaYEeHUE (POTOCUHTE3A.

XEeMOCHHTES. Paznoo6pasue OpraHU3MOB-XEMOCHHTETUKOB:
HUTpUu(UIUpyIoe OaKkTepuu, >XKene300aKTepuu, CepoOdaKTEpPUH, BOJOPOIHBIC
OakTepuu. 3HaYEHHUE XEMOCHUHTE3a.

AHa3poOHble opranu3mbl. Bumbl Opoxenus. IIpoaykTel OpokeHUs U X
WCIIOJIb30BAaHUE YEJIOBEKOM. AHA’pOOHBIE MHUKpPOOPraHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTUH M BO30YIUTEIIN OOJIE3HEH.

ABpoOHBIE OpraHU3MBbl. Oransl JYHEPreTUYECKOro oOMeHa.
[ToaroroBuTenbHBIN TaMn. [ THKOIN3 — OECKUCIOPOAHOE PACIICTLICHHUE TIIFOKO3HI.

buonornueckoe okKHMCIEHUE, UM KJIETOYHOE JbIXaHue. Pojib MUTOXOHApPUI B
nporueccax Ouonorudeckoro okucienus. Lukmmueckue peakuuu. OKUCIUTENBHOE
dochopunupoBanue. Iuepeus memodOpanHo2o 2epadueHma npomonos. Cunme3s



ATD: paboma npomounnoiu ATD-cunmaser. llpeumyiecTBa a’poOHOr0 MYTH
0oOMEHa BEIEeCTB Mepei aHadPOOHBIM. D(PPEKTUBHOCTH IHEPTETUIECKOTO OOMEHA.

JleMoOHCcTpanuu

[Toptpersr: [x. Ilpuctiou, K. A. Tumupsizes, C. H. Bunorpaackuii, B. A.
Onrensrapar, 11. Murtuenn, I'. A. 3aBap3uH.

Tabmuupl u cxeMbl: «DOTOCHHTE3Y», «DHEPreTHUCCKUN 00MeH», «buocuaTe3
oenka», «Ctpoenue hepmeHTa», « XeMOCUHTESY.

O6opynoBaHue: CBETOBOW MHUKPOCKON, OOOPYJIOBaHUE ISl MPUTOTOBICHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.

Jlaboparopnass  padora «l/3ydyeHue  KaTaIUTUYECKOM  AKTUBHOCTH
dbepMeHTOB (Ha TpUMEpPe aMUJIa3bl WA KaTaias3bl)y.

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 JBIXAHUS.

Tema 7. HacaeacrBennast uHpopManus U peajau3anus e€ B KJIeTKe

Peakunn matpudHOoro cuHte3a. [IpUHIMIT KOMIUIEMEHTAPHOCTH B PEAKIUAX
MaTpUYHOro cuHTe3a. Peanmm3anus HacnencTBeHHOM nH(opmanuu. ['eHeTnueckuit
KOJI, ero csoucrBa. TpaHckpunuus — wmarpuuHbld cuHte3 PHK. [lpuHummne
TPAHCKPUIIIMU: KOMIUIEMEHTAPHOCTh, AHTUIAPAJUICIbHOCTh, aCUMMETPUYHOCTb.
Cospesanue mampuunvix PHK 6 sykapuomuueckoti kiemke. Hexooupyiowue PHK.

Tpaucnsus u e€ stanbl. Yuactue TpancnoptHbix PHK B OnocunTese 6emnka.
VYcnoBuss Ouocunte3a Oenka. KomupoBanwe amuuokucior. Pons pubocom B
OunocuHTe3e Oenka.

Cospemennvie npeocmasienus o cmpoenuu 2enog. OpraHuzalus reHoma y
MPOKAPUOT U 3YKApHOT. Perynsdiusi akTUBHOCTH T'€HOB Yy MpPOKapuoT. ['mmnoresa
ornepona (®. XKako0, XK. Mano). MorexynsapHvle MexaHuzmvl IKCNPECCul 2eH08
aykapuom. Ponb xpomamuna 6 pezynayuu pabomel 2enog. Perynsius oOMEHHBIX
IIPOLIECCOB B KiIeTKe. KiieTouHbI romMeocTas.

Bupychl — HekieTouHble (POPMBI KU3HU U OOJUTaTHBIE Napa3uThl. CTpoeHue
MPOCTBIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaroB. /KuzHeHHbIlL YUK
JHK-cooepocawux eupycos, PHK-cooepocawux e6upycos, oOaxmepuoghazos.
Obpamuas mpaHcKpunyus, peeepmasd, unmezpasa.

Bupychbie 3a0o0seBaHus yenoBeka, >XUBOTHbIX, pactenuil. CITN, COVID-
19, counanbHble 1 MEIUIIMHCKUE TTPOOJIEMBI.

buoungopmamuxa: uumeepayus u ananuz donavuux maccusos («bigdatar)
CMPYKMYPHLIX Ouono2udeckux oannvlx. Hanomexuonoeuu 6 buonozcuu u meouyuHe.
Ipoepammupyemvie hynxyuu d6enxos. Cnocobwvl 00CmMagKu 1eKkapcma.



JdeMoHCcTpanumn

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

Tabmuubl u cxeMbl: «buocunrte3 Oenka», «I'eHeTnueckuid koay, «Bupycs,
«bakrepuodaru.

IIpakTuyeckas padora «Co31aHue MOJEII BUPYCAy.

Tema 8. JKu3HeHHBII UK KIETKH

Knerounsrii mukin, ero mnepuoabl u perymsus. Hatepdasza um mutos.
Oco0eHHOCTH TIPOIECCOB, MpoTekaromux B uHTepdaze. IloaroroBka KiIeTKH K
nenenuto.  IlpecuHrerndeckuidi  (MOCTMUTOTHUYECKHI), CUHTETHYECKHU U
MOCTCUHTETUYECKHUM (MMPEMUTOTHUECKUI ) EprUoabl UHTEP(a3bl.

Marpuunbii cunres JIHK — permmkanusa. [lpmanuner perumkanuu JIHK:
KOMILJIEMEHTAPHOCTh,  MOJYKOHCEPBATUBHBIA  CUHTE3, AHTHUNAPAJUICIIBHOCTD.
Mexanusm permkanuu JHK. Xpomocombl. Ctpoenue xpomocom. Temomepsl u

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

Henenue xnetkn — Murto3. CTaauum MHUTO3a U MPOUCXOASIINE B HHX

npoueccol. Tunbl MuTo3a. KaprokuHe3 u HUTOKMHE3. buonornueckoe 3HaueHHE
MHTO3a.

Perynsiiuss MUTOTHYECKOrO IMKIJA KJIETKU. [Iporpammmupyemasi KieTO4Has
ruoesb — anomnTo3.

Krnerounoe siapo, XpomocoMmbl, (YHKIIMOHAIbHAs TEHOMHKA. Mexauusmol
nponughepayuu, ouppepenyuposxku, cmapenus u eubemu kiemok. «l{ugposas
Kemka» — ououngopmamuyeckue mooeiu QyHKYUoOHUPOBAHUSL KIEMKU.

JlemoHcTpanun

Tabmuipl 1 cxembl: <«OKU3HEHHBIM LUK KIETKU», «Mwutosdyn, «CrpoeHue
xpomocom», «Permkanus [JTHK».

O6opymoBaHue: CBETOBOM MUKPOCKOT, MUKpOTMpernapaThl: «MHUTO3 B KJIeTKaxX
KOPEIIKa JTyKay.

JlaboparopHas padora «3yuenue XpOMOCOM  Ha  TOTOBBIX
MHUKPOIIpEnapaTax».

JlaGopaTopHas padora «HabmoneHne MUTO3a B KJIETKaX KOHYMKA KOpEIIKa
JyKa (Ha TOTOBBIX MHKpPOIIpEnaparax).

Tema 9. CTpoeHue n GyHKINH OPraHU3MOB

buonorunueckoe pazHooOpazue OpPraHu3MOB. OHOKJIETOUHBIE,
KOJIOHHAJIbHbIE, MHOTOKJIETOYHBIE OPraHU3MBI.

OCOOCHHOCTH ~ CTPOCHUST M KUBHEACATEIBHOCTH  OJHOKJIETOYHBIX
opranu3moB. baktepum, apxeu, OJHOKJIETOYHbIE TpPUOBI, OJHOKJICTOYHBIC
BOJOPOCJIH, APyrue npoTuctsl. KooHMansHbIe OpraHu3MBbl.



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

Tkanm pacteHuil. Tumbl pacTUTENBHBIX TKaHE: o0Opa3oBaTebHAsd,
NOKpOBHAsl, MPOBOAsAIIAs, OCHOBHas, MexaHuyeckas. OCOOEHHOCTH CTpOEHUS,
(YHKUUN U pacroIOXKEeHUsl TKAaHEW B OpraHax pacTeHHil.

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

Opransl. BereraTuBHble M TEeHEpaTUBHbIE Opranbl pacteHui. OpraHbl U
CHUCTEMBI OPTraHOB KMBOTHBIX U 4enoBeKa. OYHKIIMK OPraHOB U CUCTEM OPraHOB.

Onopa Ttena opranusmoB. Kapkac pacteHuii. CKeleTbl OJHOKJIETOUHBIX U
MHOT'OKJIETOYHBIX >KMBOTHBIX. HapyxHblii M BHyTpeHHUH ckener. CTpoeHue u
THUIIBI COEAUHEHUS KOCTEN.

JIBrokeHue  opraHu3mMoOB.  JIBWJKEHME  OJHOKIIETOYHBIX  OPraHU3MOB:
amME0OUTHOE, KTYTUKOBOE, PECHHYHOE. J[BM)KEHHME MHOTOKJIETOYHBIX PACTECHUM:
TPONIM3MBI M HACTUH. J[BMKEHHE MHOTOKJIETOYHBIX JKMBOTHBIX M 4YEJIOBEKA:
MbllieuHasa cucreMa. Peduiekc. CkeneTHble MBIIIIBI U UX padoTa.

Ilutanne opranusmoB. lloryomenue BOABI, YIVIEKUCIOIO Trasa U
MHHEPAIBHBIX BELIECTB pacTeHUsMH. lIuTaHne >KMBOTHBIX. BHyTpHmonoctHoe u
BHYTPUKJIETOYHOE NUUIIEBapeHUe. [InTaHue MO3BOHOYHBIX >KUBOTHBIX. OTIEmBI
NUIIEBAPUTENBLHOrO Tpakra. [IlumeBapurensHble »kene3pl. lIumeBapurenbHas
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 CTPOEHUS JIETKMX MO3BOHOYHBIX JKUBOTHBIX.
JIpIxaTtenpHas cHUCTeMa 4YelnoBeKa. MexaHu3M BEHTWIIUMH JETKUX Yy MTHL U
MJIeKonuTaromuX. Perymsmus apixanus. JlpixareabHble 00BEMBI.

TpancnopT BEmIECTB Y OPraHu3MoB. TpaHCHOPTHBIE CHUCTEMBI PACTCHUM.
Tpancnopr BemecTB y KUBOTHbIX. KpoBeHOoCHas cucremMa W €€ Oprassl.
KpoBeHocHass cucTeMa TIO3BOHOYHBIX JKMBOTHBIX M uenoBeka. Cepaue,
KPOBEHOCHBIE cOCylbl M KpoBb. Kpyru KpoBooOpamieHus. IBOJIOLHOHHBIE
YCIIO)KHEHUSI CTPOCHUSI KPOBEHOCHOM CHUCTEMBbI IMO3BOHOYHBIX KUBOTHBIX. PaboTa
cepana v e€ peryisaius.

Brinenenue y opranu3moB. Beigenenne y pacteHuid. Boinenenue y
#KUBOTHbIX. CokpaTuTenbHble Bakyonu. Opranel BbiaeiaeHus. PuiabTpanus,
CeKpelusi 1 00paTHOE BCACBIBAHME KaK MEXaHU3Mbl PaOOThl OPraHOB BbIJCICHHUS.
CBs3b MOJIOCTH TEJIa ¢ KPOBEHOCHOM W BBIJAEIUTEIBLHON cucTeMaMu. Brigenenue y



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

3amura y OpraHu3MOB. 3alllUTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropsl
OakTepudl M IUCTBHl MNPOCTEHIIMX. 3aliuTa y MHOTOKJIETOYHBIX pPaCTEHHI.
Kyrukyna. CpencrBa macCUBHOM M XUMHUYECKOM 3aIUThI. OUTOHITUBI.

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

Pazgpaxxumocts ®  perymsaums |y oOpraHusmMoB. Pasapaxumocts y
ONHOKJIETOYHBIX OpraHu3moB. Takcucel. Pasgpaxumocts U perymanus y
pacteHui. PocTOBBIE BElIECTBA U MX 3HAUYCHUE.

HepBHast cuctema u peduekTopHas peryisiusi y >KMBOTHbIX. HepBHas
cUCTEMA U €€ OTAEJIbl. DBOIIOLMOHHOE YCIOKHEHUE CTPOEHUS HEPBHOM CHCTEMBI
y XUBOTHBIX. OTAENbI TOJIOBHOTO MO3ra MO3BOHOYHBIX >KMUBOTHBIX. Pediexc u
peduiektopHas nyra. bezycioBHbie U ycia0BHbBIE pedIeKChI.

['ymOpanbHas peryysiius U dHAOKPHUHHAs CHCTEMa >KUBOTHBIX M YEJIOBEKA.
JKenespl SHAOKPMHHOW CHUCTEMBI M HX TOPMOHBL JleHCTBHE TOPMOHOB.
B3auMocBsi3b HEpBHOM M HHIOKPUHHOW cucteM. [‘mnoramamo-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
HaceKkoMbIX», «Tkanu pacrenuit», «KopHeBbie cuctemb», «CTpoeHHE CTEOII»,
«CTpoeHue JNHCTOBOW IUIACTUHKW», «TKaHM >KUBOTHBIX», «CKEIET 4YeIOBEKay,
«IImmeBapurensHas cucrema», «KpoBeHOcHas cucrema», «JlpixarenpHas
cucreMa», «HepBHags  cucrema», «Koxka», «MpllieuHas  cucreMay,
«BblaenurenbHas CHCTEMa», «JHAOKPUHHAs cucTteMma», «CTpOEHHE MBIIIIbDY,
«Mmmynuter»,  «KumeuHnonosmoctHeie», «CxemMa  NUTaHUS  PACTCHUN,
«KpOBEHOCHBIE CHCTEMBI IIO3BOHOYHBIX JKMBOTHBIX», «CTpOEHHE TUIpPBI»,
«CtpoeHue muiaHapun», «BHYTpEHHEe CTpOEHHE NOKIEBOro uepBs», «HepBHas
cucreMa poiO», «HepBHas cucrema nsArymkm», «HepBHas  cucrema
npecmbikaronuxcs»,  «HepBHas  cucrema  nTuny», «HepBHas — cucrema
MIIeKOnHUTaroumx», «HepBHas cucrema uenoBekay, «Pediekcy.



O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpPONpenapaThl OJHOKIETOYHBIX
OpPraHU3MOB, MHKpPOIIpENapaTbl TKAHEW, pPAKOBUHBI MOJUIKOCKOB, KOJUIEKIUU
HAaCEKOMBIX, MTJIOKOXKHX, JKUBBIE HK3EMIULSIPbl KOMHATHBIX PAacTeHH, repOapuu
pacTeHMil pa3HbIX OTIEJIOB, BIAXHBIE IPEMAPaTbl KUBOTHBIX, CKEJIETHI
NO3BOHOYHBIX, KOJUJIEKUIUH OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET YeJIOBEKa,
o0opy0BaHMe I IEMOHCTPAIIMU TOYBEHHOTO U BO3JIYILIHOTO ITUTAHUS PAaCTEHUH,
paciieryieHus Kpaxmaia U OeJIKOB Mo/ AeiCcTBUEeM (PepMEHTOB, 000PYI0BaHUE IS
JIEMOHCTPALMH OIBITOB MO U3MEPEHUIO )KU3HEHHOM EMKOCTH JIETKUX, MEXaHU3Ma
JbIXaTeIbHBIX IBUXKEHUM, MOJIETTU TOJJOBHOI'O MO3Ta Pa3IMYHbIX KUBOTHBIX.

JlabGoparopHas padora «/3ydueHue TKaHel paCcTEHUI.

JlaGopaTopHas padora «3yyeHue TKaHEH KUBOTHBIX).

JladopaTopHas padora «/3ydyeHre OpraHoB LIBETKOBOTO PACTEHHS.

Tema 10. PazmHokeHMe U pa3BUTHE OPTraHU3MOB

®opMbl pa3MHOXKEHHSI OpraHU3MOB: Oecrosioe (BKIIOYash BEreTaTUBHOE) U
nosoBoe. Buabpl  Oecnonioro  pa3MHOXKEHUS:  [OYKOBaHUE, CIHOPYJIALMS,
(dparmeHTanys, KIOHUPOBAHHE.

ITonoBoe pasmuoxxeHue. IlonoBeie kneTku, win ramersl. Menos. Craguu
Mmeio3a. [ToBenenue xpomocom B Meriose. Kpoccunrosep. buonornueckuii cMbICT
M€03a W TOJOBOrO mporecca. Mehno3 M ero MeCTO B JKM3HEHHOM IHKJIE
OpPraHU3MOB.

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

OmnonoTBOpEeHHEe U AIMOPUOHAIBHOE Pa3BUTHE KUBOTHBIX. CrocoObI
OILTOJIOTBOPEHMS: HApYXHOE, BHyTpeHHee. [lapTeHorenes.

NuauBuayaibHOE pa3BUTHE OPraHU3MOB (OHTOTeHe3). IMOPHOJIOTHS — HayKa
O Pa3BUTHH OPraHu3MOB. Mopghozene3 — 00Ha u3 2nasHuIx npoorem dIMOPUOIO2UU.
Konyenyus mopgoecenoe u mooenu mopghozcenesa. Cragmm >MOpHOreHes3a
KUBOTHBIX (Ha mnpuMmepe Jiarymku). [poOnenuwe. Tumbl  apoOsieHHS.
Jlemepmunuposannoe u HedepmuHupoéannoe Opoobnenue. bnacmyna, munsi
onacmyn. OcoOEHHOCTH JpOOJEHUS MIICKOMUTAIONINX. 3apOJABIIIEBbIE JUCTKU
(racTpymsinus). 3aKiazKka OpraHoB U TKaHEH U3 3apOAbIIIEBBIX JIMCTKOB. B3anmHoe
BIMSHUE YacTel pa3BUBAIOLIEIOCS 3apojpllia (3MOpUOHATIbHAS WHIYKLUSA).
3aknanKa IUIAHA CTPOEHUs JKUBOTHOIO Kak pe3yibTaT HMEPapXHUECKUX
B3aMMOJICHCTBUI TeHOB. BiMsHue Ha >MOpHOHAIBHOE pPAa3BUTHE PA3TUYHBIX
(paxTOpPOB OKpY’KAIOLIEH Cpeabl.

Poct u passutrue xuBOTHbIX. [locTamMOpuoHanbHbli mnepuoa. llpsmoe wu
Henpsimoe pasButhe. Pa3zButue ¢ Meramopdo3oM y OECNO3BOHOUHBIX U
NO3BOHOYHBIX JKMBOTHBIX. bBHOJIOrMYecKoe 3HAYeHUE NPSMOI0 MU HENPSIMOro



pa3BUTHS, UX PaCIpOCTpaHeHUE B Ipupoje. Tumbl pocTa >KMBOTHBIX. DaKTOPbI
PETYJSAIUK POCTA )KUBOTHBIX M yeoBeka. CTaauu MOCTIMOPHOHAIBHOTO 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 pactenuit. OOpa3oBaHwe crmop B TIpolecce Meiio3sa.
I'ametorenes y pacreHuid. OIJIOAOTBOPEHUE U PA3BUTHUE 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. [HIneman.

Tabmuubel U cxeMmbl: «BereraruBHoe pa3MHOXeHUE», «Tumbel Oecrnoiaoro
pa3sMHOXEHUS», «Pa3MHOXEHME XJIaMHUIOMOHAAbl», «Pa3MHOXEHHE 3SBIIICHBDY,
«Pa3MHOXeHUEe TUAPbD, «Meho3», «XpomocoMbl», «I'amerorenes», «CtpoeHue
SMIEKJIETKH U crepMmaro3ougay, «OCHOBHBIE CTauM OHTOreHe3a», «lIpsiMoe 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», <« KWU3HEHHbIM UHKI MXa», <«CKH3HEHHBIM  IUKI
MarnopOTHUKAY, «JKW3HEHHBIN LUK COCHBD».

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

JlabGoparopHas padora «l3ydeHue CTpOEHHUs MOJOBBIX KJIETOK Ha TOTOBBIX
MHKpOIpenaparax».

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

JladopaTtopHas paGora «CTpoeHHE OpPraHoB pPAa3MHOXKEHUS BBICIIHX
pacTeHUn».

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

HcTtopusi CTaHOBJIEHHMS M pa3BUTHS TE€HETUKM Kak Hayku. Paborsr I
Menpnens, I'. ne @pusa, T. Moprana. Posib 0T€e4eCTBEHHBIX YYEHBIX B Pa3BUTHU
renetuku. Pa6oter H. K. KoneiioBa, H. M. BaBunosa, A. H. benozepckoro, I'. JI.
Kapnieuenko, 0. A. ®ununuenko, H. B. Tumodeena-PecoBckoro.

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



OcCHOBHBIE ~ METOJbl ~ TE€HETUKHU:  TUOPHUIOIOTHYECKUN,  IUTOJIOTHUYECKH,
MOJIEKYJISIPHO-T€HETUYECKHU .

JleMoHCcTpanumn

[Toptpersr: I'. Mengens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. 1.
Basunos, A. H. benosepckuir, I'. [I. Kapneuenko, 0. A. ®@umumuenko, H. B.
TumodeeB-PecoBckuii.

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

JlaGopaTtopHass padora «Jlpo3oduna kKak OOBEKT TIE€HETHUYECKUX

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

eAMHOoO00pa3usi THOPHUIOB MepBoro nmokonenus. [lpaBuno nomunuposanus. Bropoii
3aKk0OH MeHzaenss — 3aKOH pacIleIUICeHHs] NMPU3HAaKoB. LlUuTomormyeckue OCHOBBI
MOHOTHOPUJIHOTO CKpEIIMBaHuUs. [ Mnmore3a YMCTOTHI FaMeT.

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

Jurndpuanoe ckpemmBanue. Tpetuil 3akoH MeHens — 3aK0OH HE3aBUCUMOT O
HACJICI0BaHUsl  IPU3HAKOB. [uTonornueckue  OCHOBBI  JUTHOPHUIHOTO
CKPEILIMBAHUSL.

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

['enerrka nosa. XpoMOCOMHBIN MEXaHHU3M ONPEIEIEHUS 10Ja. 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 ayienu3M. B3auMonencTBHE HEaIENbHBIX T'€HOB.
Kommnementapaocts. Onucras. [lomumepus.

['eHeTMUECKMI KOHTPOJIb Pa3BUTHUA PACTECHHI, >KMBOTHBIX U 4YEJIOBEKa, a
Takke (DU3MOJIOTUUECKUX IIPOIECCOB, TMOBEJACHUS W KOTHUTHUBHBIX (DYHKITHH.
['eHeTnueckue MexaHU3Mbl CUMOMOT€HE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO35IMH
— TIapa3uT» U «XO3SIMH — MHUKPOOMOM». ['€HEeTHYeCKHE acCleKThl KOHTPOJs U
M3MEHEHHUS HACJIEACTBEHHON MH(POPMAIIMH B TMTOKOJIEHUSIX KJIETOK U OPraHU3MOB.

JlemoHcTpanuun

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

TabGmuier u cxembl: «lIlepBbiii 1 BTOpo 3aKoHbI Menaens», «Tpetuit 3aKoH
Mengens», «AHAUM3UAPYIOIIEE CKpelnBaHue», «HemomHoe AOMUHHpPOBAHUEY,
«CuerieHHOe HacjedoBaHWE NPU3HAKOB Yy JApo3oduibly, «l'eHeThka moay,



«Kapuotun denmoBeka», «Kapuorun gpozoduney, «KapuoTtum NTHIBD,
«MHOXXECTBEHHBIN aJUIeIU3M», «B3anMOIeICTBHUE TE€HOBY.

OOopynoBanue: MOJAEAb MJid JAEMOHCTpPAllMd 3aKOHOB €JUHOOOpa3us
rUOpUJIOB TIEPBOTO TIOKOJIGHHUS ¢ PACHICNJICHUS MPU3HAKOB, MOJETh JUIs
JEMOHCTpAIlMA 3aKOHA HE3aBHUCUMOIO HACJIEIOBaHUS TPU3HAKOB, MOJAENIb JJIs
JEMOHCTPAlMH CLEIUIEHHOI'0 HAcCJENOBaHWS NPU3HAKOB, CBETOBOM MUKPOCKOII,
MUKponpemnapart: «po3odunar.

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

IIpakTnueckas  padora  «M3ydyeHue  pe3ysibTaToB  JUTHOPUIHOTO
CKPEILMBaHUS Y IPO30(DUITBD».

Tema 13. 3akoHOMepPHOCTH U3MEHYHMBOCTH

B3aumogelictBue TeHoTUNMa W cpeabl npu  (popMupoBaHuH (GEHOTHIIA.
N3meHunBOCTh TTpU3HAKOB. KaueCTBEHHBIE W KOJIMYECTBEHHBIE MPU3HAKHA. BUabI
M3MEHUYMBOCTU: HEHACJICICTBEHHAS! U HACJIEACTBEHHAsI.

MonmudukannonHas HW3MEHUYHBOCTb. Pomb cpeapl B (OpPMHUPOBAHUU
MoAU(pUKAIMOHHON M3MeHunBocTH. HopMma peakuuu npusHaka. BapuanmoHHBIN
psn u BapuanuonHas kpuBas (B. Horanncen). CpoiicTBa Moau(UKAIIMOHHON
W3MEHYUBOCTH.

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

KomOuHaTnBHAs W3MEHYHMBOCTh. MeWo03 W TIOJIOBOM IIpollecC — OCHOBA
KOMOWHATUBHON M3MEHYNBOCTHU. POJIb KOMOMHATHBHON M3MEHUYUBOCTH B CO3IAHUHU
T€HETUYECKOro pa3Hoo0pasus B Mpejesiax OJHOro BHUja.

MyranroHHass M3MEHUYMBOCTb. Buabl Myranuii: TE€HHbIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  WHAYIMPOBAHHBIE MYyTalluu. 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 u3MeHunBoctd (H.W. BaBunoB). BHesdnepHas M3MEHUYMBOCTh U
HACJICJICTBEHHOCTb.

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

JlemoHcTpanuun

[loprpersr: I'. ne @pu3s, B. Uoranncen, H. Y. BaBunos.

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



O6opynoBaHue: *UBbIE M repOapHble K3eMIUIIPhl KOMHATHBIX PACTEHH,
pucyHku (pororpadun) >KUBOTHBIX C Pa3IMYHBIMU BUIAMH U3MEHYUBOCTH.

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

IIpakTnueckas padora «Myramuu y J1po3oduiasl  (HA TOTOBBIX
MUKpOMpernapaTax).

Tema 14. I'eHeTuka 4esioBexka

Kapuorun denoBeka. MexyHapoaHas MporpaMma HCCIIEIOBaHUS T€HOMa
yenoBeKa.  Meroapl  M3Y4YEHHMSI TEHETMKHM  YEJOBEKA:  IeHEAIOTHYECKHU,
OIM3HEIOBBIN, LIUTOT€HETUYECKUII, MOMYJISIUOHHO -CTATUCTUYECKHU,
MOJIEKYJIIPHO-TEHETUYECKUM. CoBpemeHHOE ONpeAcICHUE TE€HOTHIIA:
MOJIHOTEHOMHOE CEKBEHHPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHUCJE C MOMOIIBIO
[M11P-ananu3a. HacnencrBeHHble 3a00JIeBaHUs YeIOBEKa. | €eHHbIE U XPOMOCOMHBIE
0one3Hn 4esioBeKka. boJie3HM C HACIEACTBEHHOM MpeapacnoyioKeHHOCTHIO.
3HayeHrue MEAUIMHCKON T€HETUKHU B MPEAOTBPAIICHUU U JICYEHUH T€HETUYECKHUX
3a00€eBaHMil 4yenoBeka. MeauKo-reHeTUueCKoe KOHCybTupoBaHue. CTBOJIOBBIC
KJIeTKU. [[OHATHE «TE€HETUYECKOro rpy3a». DTUYECKHE aClEKThl MCCIICIOBAHUI B
00J1acTH peaKTUPOBAHUS FTEHOMA U CTBOJIOBBIX KJIETOK.

['enetnueckue ¢akTOpbl TOBBINIEHHOW YYBCTBUTEILHOCTH YEJIOBEKA K
bU3MYECKOMY U XMMUYECKOMY 3arpsi3HEHUIO OKpYXKarolieil cpenbl. [ eHeTnueckast
IIPEAPACIIOI0KEHHOCTh YEJI0BEKA K NATOJIOTHSIM.

JlemoHcTpanun

Tabmuupl 1 cxembl: «Kapuotun denoBeka», «MeToabl U3y4eHUS T€HETHKU
yenoBekay, «I eHeTnyeckue 3a001eBaHUS YETOBEKAY.

IIpakTuyeckas padora «CoCTaBICHHE U aHAIN3 POJOCIOBHOMN.

Tema 15. Cenexkuusi opraHn3mMoB

JlomecTukanus W CeJeKIUA. 3apOoKJICHHE CEJIeKIUU U JIOMECTUKAIIH.
VYuyenue H. W. BaBunoBa o IleHTpax mnpouCXOXKACHUS W MHOrooOpasus
KYJbTYPHBIX pacTeHUM. Ponp cemeknuy B CO3MaHMM COPTOB PACTEHHM M MOPOJ
#uBOTHbIX. CopT, TmOpojda, IITaMM. 3aKOH TOMOJIOTUYECKHX pAIOB B
HaclieAcTBeHHOM wm3MeHunmBoct H. WM. BaBunoBa, ero 3HadeHue i
CEJIEKIIMOHHOM PaOOTHI.

Metonpl cenekiMoHHOM padoThl. McKycCTBEeHHBIN OTOOp: MAacCOBBIM U
VHINBU1yaJIbHBIH. JTarnsl KOMOWHAIMOHHON CCJICKIIUU. HcnbeiTanue
POU3BOJUTENCH MO MOTOMCTBY. OTOOp MO TEHOTUIY C TMOMOIIBIO OIEHKH
(eHoTHMIa MOTOMCTBA U OTOOP IO Fr€HOTUNY ¢ Nomolbio aHanuza JIHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ]  CEJIGKIIMOHHOW  paloTHhl.
PanranmoHHbIN 1 XMMHAYECKUN MyTAareHe3 Kak UCTOYHUK MYTAlUi y KyJbTYPHBIX



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

[lonyuyenue ITOJIUTUIOUIOB. BnyrpuBnnoBas rUOpUIU3aLUs.
brmuskoponcTBeHHOe  ckpemmBaHue, wid  UHOpuAuHT.  HepojcTtBenHoe
CKpeluBaHue, win ayropuauHr. ['erepo3uc u ero mpuuuHbl. Mcmosb3oBaHue
rerepo3uca B cenekiuu. OtnanéHHas rubpunmuzarus. [lpeogonenue Oecrimoaus
MEXBUIOBBIX THOPUAOB. JIOCTHIKEHUS CENIEKIINN PACTEHUN U KUBOTHBIX. «3enéHast
DeoOYUAY.

CoxpaHeHue U U3y4E€HHE T€HETHUUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHHUU U
UX JUKUX  pOAMYEN  JJI1  CO3JaHUsl HOBBIX COPTOB W THUOPHUIOB
CEJIbCKOXO3AMCTBEHHBIX  KYJIbTYp. M3yuenue, coxpanenue u  ynpasieHue
2EeHEMUYECKUMU Pecypcamu CenbCKOXO3AUCMEEHHBIX U NPOMbBICIOBbIX HCUBOMHBIX
8 YensaxX YIyUueHUs CyWecmsyiowux u co30anus Ho8blx NOpoo, 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. bopinoyr, /1. K. benses.

Tabmuibl 1 cxembl: «LIeHTpbl MPOUCXOKACHUS U MHOTOOOpa3usl KyJIbTYPHBIX
pacTeHuil», «3aKOH TOMOJIOTUYECKUX PAIOB B HACJIEICTBEHHOM W3MEHYHUBOCTH,
«Metonpl cenexkuuny, «Otnanénnas ruopuauzamnusy», «MyrareHes.

JlaGopaTopHas padora «l3yueHue COpToB KYJIbTYPHBIX PACTEHUN U TIOPOA
JOMAITHUX KUBOTHBIXY.

JlabGoparopHas padora «/3ydyeHne METOI0OB CENEKIIUU PACTEHUI.

IIpakTuyeckas padora «lIpuBuBKa pacTEeHUI».

Ikckypeusi «OCHOBHBIE METOIbl M JIOCTUXKEHHUSI CEJEKIMU PACTEHUUA H
KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIIUIO, MJIEMEHHYIO bepmy,
COPTOWCTIBITATEIBHBIA y4aCTOK, B TEIUIMYHOE XO3SHUCTBO, B J1aOOpaTOPHUIO
arpOyHUBEPCUTETA UM HAYYHOTO LICHTPA)».

Tema 16. BuorexHo0rus 1 CHHTETHYECKAsA OMOJIOT U

OOBEKThI, HCHOJb3yEeMble B OHWOTEXHOJOTHUU, — KJIETOYHbIE W TKAHEBBIC
KYJbTYPHI, MUKPOOPTaHU3MBI, ux XapaKTepUCTUKA. TpanunmonHas
OMOTEXHOJOrusA: XJEOONeYeHne, IMOIYyYeHHE KHUCIOMOJOYHBIX IMPOAYKTOB,
BUHOAENMEe. MukpobOuonorudeckuii cuHTe3. OOBEKTHI MHUKPOOHMOIOTHYECKUX
TexHoJsiorui. [Ipon3BocTBO O€Ka, aMUHOKUCIIOT U BUTAMUHOB.

Co3nanne TEeXHOJOTHl U MHCTPYMEHTOB LEJICHANPABICHHOIO 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
#®uBOTHBIX. Kpuobanku. Comatudeckas THOpuIu3alUs W COMATHYECKUN
sMOpuorene3. lMcnosib30BaHWE TallJIONJAOB B CEJICKIUM pacTeHuil. [lonyuenue
MOHOKIIOHANbHBIX anmumein. Mcnoaiv3oeanue MOHOKIOHAIbHBIX U NOJAUKIOHATLHBIX
anmumen 6 Mmeduyune. VICKyCCTBEHHOE OIIOJOTBOpEHHE. PeKoHCTpyKuus
SMIEKJIETOK U KIIOHUPOBAHHUE JKUBOTHBIX. METOJI TpaHCIUIAHTALUH SIIEP KIIETOK.
Texnonocuu 0300p086IeHUs, KYJIbMUGUPOBAHUS U  MUKDOKIOHATbHOZ20
DA3MHOIICEHUS CENbCKOXOZAUCMBEHHBIX KVIbMYD.

XpoMOcOMHass W TeHHass WHKEHepus. VICKyCCTBEHHBIM CHHTE3 T€Ha U
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 -
JIMarHocTuka. MeTaOOJOMHBIN aHalu3, TEHOLIEHTPUYECKUN aHau3 MpoTeoMa
YEeJIOBEKa I OLIEHKH COCTOSIHUSL €ro 340pOBbs. McCIONb30BaHUE CTBOJIOBBIX
kineTok. TaprerHas Tepanus paka. 3D-Ouommkenepuss g pa3paboTKu
(yHIaMEHTAIbHBIX OCHOB MEAMIIMHCKUX TEXHOJOTMH, CO3JaHUS KOMILJIEKCHBIX
TKaHEW COYETaHHEM TEXHOJOTUH TPEXMEPHOro OMONPUHTUHTA U cKaddoiaunra
JUISL PELLICHMS 3a]1a4 [TIEPCOHATN3UPOBAHHON MEIHUIUHBI.

Co3naHue BEKTOPHBIX BaKLMH C LEJIbI0 OOECredyeHus KOMOMHHUPOBAHHOM
3amuThl oT Bo30Oyauteneir OPBU, ycraHOBiieHHE MOJEKYISPHBIX MEXaHHU3MOB
¢yukuronupoBanuss PHK-conepxkaiiux BHpPYCOB, BBI3BIBAIOIIMX 0COOO ONACHBIE
3a00JICBaHMS YEJIOBEKA U )KUBOTHBIX.

JlemoHcTpanuu

Tabmuer u cxemsl: «Mcnonb3oBaHNEe MUKPOOPTaHU3MOB B TIPOMBIIIIICHHOM
IPOU3BOACTBEY, «KileTouHas nHKEHEpUs», «[ €eHHass HHKEHEPUS.

JladopaTopHas padora «/3ydeHrne 00bEKTOB OMOTEXHOIOTHI.

IIpakTnuyeckas padora «lloaydyeHrne MOITOYHOKUCIBIX TPOAYKTOBY.

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

11 KVIACC

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

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

JIBr>Kylue cuiibl 3BoIOIMY BUAOB 1o Y. J[apBUHY (BbICOKasi 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. Jlunnen, XK. b. Jlamapk, 3. K. Cenr-Unep, K.
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
MPUCIIOCOOJIEHUM y pacTeHu U KUBOTHBIX (1o Jlamapky)», «Kapra-cxema
mapuipyta nytemectsus Y. lapsunay, «Haxoaku Y. [lapBunay, «DopMbl 60pbOBI
3a cymectBoBaHuey, «llopoasl romybeit», «MHoroodpasue KyJIbTypHBIX (HOpM
KanmycTbl», «[lopoabl 1oManIHUX KUBOTHBIX», «CxeMa 00pa30BaHMs HOBBIX BUIIOB
(mo Y. [lapBuny)», «(Cxema COOTHOIIEHHUS [JBIXKYIIUX CHUJ 3BOJIIOIUNY,
«OCHOBHBIE TTOJIOKEHHS] CHHTETUYECKON TEOPUHU IBOJTIOLIIY.

Tema 2. MUKpP0IBOIIOLHA U €€ Pe3yJIbTAThI

[lonynsuus Kak 3JeMeHTapHas eauHuLa 3BOMOIUMU. COBpEMEHHBIE METObI
OLIEHKM TE€HETUYECKOro pa3HooOpasusi M CTPYKTyphl nomynanuil. M3meHeHue
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
HEHANpaBJICHHbIE HW3MEHEHHUA YacToT ajulefied B monymsauuax. Oddext
ocHoBarensi. Iggexm oOymuiiounoco eopaviuika. CHuUdCeHUe 2eHemuyecKo20
paszHoobpasus: npuuunsl u cieocmeus. Ilposisnenue sgpghexma Opeiigha cenos 6
bonvuux u  manvix  nonyaayusx.  Murpanuu.  V3omsmus  TTOMYJISIIMIN:
reorpadudaeckas (mpocTpaHCTBEHHAs ), OMOIOTrHYecKas (PempoayKTUBHAS).

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

[IprcnocOONEHHOCT,  OPraHU3MOB KAk  PE3yJbTaT  MHUKPOIBOJIOLIMH.
Bo3HUKHOBEHHME  TPUCHOCOONEHW y  opraHu3smoB.  Apomopdo3bl U
uavoaaanrtanuu. [Ipumepsl npucnocoOIeHU y OpraHu3MoB: MOP(OJIOrHUECKHE,
¢usnonornyeckue,  OUOXUMHUYECKHE,  ToBeneHuYeckre.  OTHOCUTENbHOCTh
IPUCIIOCOOJIEHHOCTH OPraHU3MOB.

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



CUMIIATPUYECKOE (aK0NIOTHYECKOE), «MTHOBEHHOE (monumION IU3aIus,
ruOpuansanus). JJIuTeIbHOCTh 3BOIFOLIMOHHBIX MPOLIECCOB.

Mexanu3Mbl GOpMUPOBAHUS OMOJIOTUYECKOTO pPa3HOo00pasusl.

Pone  sBOmOLMOHHONW Ouonorun B pa3pabOTKe HaydHBIX METOJIOB
coxXpaHeHUs1 Oropa3zHoOOpa3usi. MUKPOIBOIIOLMS M KOABOJIIOLMS MAPA3UTOB U UX
x03sieB. MexaHu3Mbl (OPMUPOBAHKS YCTOMYUBOCTH K aHTHOMOTHUKAM U 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 M3OJSLMS MONYJSIUN CEeBAaHCKOM (openny,
«l'eorpaduueckass M30JSALUS  JUCTBEHHUIBI CUOMPCKOW U JIMCTBEHHMIIBI
naypckon», «[lonymssuroHHbBIE BOJIHBI YUCIEHHOCTH XHUIIHUKOB U KEpTBY», «Cxema
JIEUCTBUSL €CTECTBEHHOr0 o0TOOopa», «®PopMbl OOpPHOBI 3a CYIIECTBOBAHUEY,
«aaycTpruanbablii MenaHnu3mM», «KuBble UCKommaeMbie», «[lokpoBuTenbcTBEHHASA
OKpacka KUBOTHBIX ), «IIpegynpexnaaronias OKpacka AKUBOTHBIX»,
«®usnonornyeckue ananranuny, «lIpucnocoOIeHHOCT, OpraHu3MoOB U €€
OTHOCHUTENIBHOCTBY, «Kpurepun Buaa», «Buubl-nBoMHUKN», «CTpyKTypa BHAA B
npupone», «CrnocoOwsl BHmo0OpazoBaHusy, «l eorpaduueckoe BHUI000pa30BaHUE
TPEX BHUJOB JIAHJBIICH», «IJKOJOTMYECKOE BHUJI000pPA30BAHHME BUIOB CHUHULY,
«Tonumnonsl pacteHuity, «KamycTHO-peIedHbIN THOPHIY.

O6opynoBanue: repdapun pacTeHUH, KOJUIEKIIMN HACEKOMBIX, Yydelia MTUIl |
3BEpeil ¢ MpUMepaMH pa3IMYHBIX MPUCIOCOOJICHUH, Yydela MTHUI[ U 3Beper
pasHbIX BHUJOB, Tepbapuu pacTeHW OMU3KUX BHUJIIOB, OOPa30BABIIMXCS
pa3IMYHBIMU CIIOCOOAMHU.

Jlaboparopnasi palora «BpIsiBIeHHE H3MEHYMBOCTH y 0COOEH OJHOrO
BUJIA.

JlabopaTtopnas  pabora  «llpucnocoOneHuss  opraHu3smMoB U HX
OTHOCHUTEJbHAS LIEIIECO00PA3HOCTH.

JlabopaTtopHas pabora «CpaBHeHHE BUIOB 1O MOpP(}OIOrHYECKOMY
KPUTEPHIO».

Tema 3. Makpo3BoIIOLHA U €€ Pe3yJIbTAThI

Meronpl n3ydeHuss Makpo3BOJIOUMH. IlaneoHTonormueckue  MeTOoAbI
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 CPABHUTEITHHO-MOP(OTOrHYECKUEe METOIbl U3yYEHUS
SBOMIIOIMHU. ['eHeTHYecKne MEXaHHW3Mbl HBOJIIOLMM OHTOIEHE3a W IOSIBICHUS
ABOJIIOIIMOHHBIX ~ HOBIIECTB. ['OMOJIOTMYHBIE W  AHAJOTMYHBIE  OPraHBbI.
PynumenTtapHble  opraHbl M araBU3Mbl.  MOJIEKYJISPHO-T€HETUYECKUE,
OMOXMMUYECKHME W  MaTeMaTU4ecKMe  METOAbl  M3YyYEHHs]  DBOJIIOLUU.
I'omonoruynsie reHbl. COBpEeMEHHBIE METO/ABI MOCTPOCHHS (PUIOr€HEeTHYECKUX
JIEPEBBEB.

XPpOMOCOMHBIE MYTallUH U SBOIOLMSI TEHOMOB.

OO6mme 3akoHOMEpHOCTH (TIpaBuja) dBOJONUU. [Ipunyun cmensvl yHKyui.
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», «l'OMOJOTrMYHBIE W AaHAJIOTUYHBIE OpraHe», «PyIuMeHThD,
«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 ).
['mnores3a NOCTOSSHHOTO CaMO03apOKICHU KU3HU U €€ ONpOBEPKEHHUE orbITamu .
Penu, JI. Cnamnanmnanmy, JI. [lactepa. [Ipoucxoxnenne »u3HU U aCTPOOHUOIOTHSI.

OcHOBHBIE ATaIlbl HEOPraHN4EeCKON ABOJIIOLINH. [InanerapHas
(reonoruyeckas) OHBOJIONMSA. XHMHYCSCKAs OHBOMIONNS. AOWOrCHHBIM CHHTE3
opraHmyeckux BeniecTB u3 Heopranuueckux. OmeiTr C. Mummepa u I'. IOpm.
OO6pazoBanue mnoauMepoB u3 MoHoMepoB. KoanepBarHas rumnore3a A. .
Onapuna, runore3a nepBudHoro OynboHa J[>x. XonaelHa, reHeTuyeckas TUrnoTe3a
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. ['eoxpononoruss u €€ w™eronapl. OTHocUTeNbHas © abCOMOTHAs
reoXpoHoJIorus. I'eoxpoHomoruyeckast mKaia: 30Hbl, 3pbl, IEPUOJIbI, STTOXH.



HavanpHble STanbl OpraHUYecKord 3BoMOUMH. [losiBIIEHHE W 3BOIOLUSA
NEPBBIX KJIETOK. DBOMIOIUS MeTabonu3Ma. BO3HHMKHOBEHHE IMEPBBIX YKOCHCTEM.
CoBpemMeHHbIE MUKPOOHBIE OMOIJIEHKN KaK aHaJIOT MEPBbIX HA 3eMJie COOOIECTB.
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.

OcCHOBHBIE 3Tambl 3BOJIOLUUU >KUBOTHOrO Mupa. OCHOBHBIE apoMOpP(O3bI
®KUBOTHBIX. BeHackas ¢ayna. KemOpuiickuii B3pbIB — TMOSIBIEHUE COBPEMEHHBIX
TunoB. IlepBbie xOopaoBbIE )KUBOTHBIE. JKHU3Hb B BO/E. DBOJIOIMUS TTO3BOHOUHBIX.
[Tpoucxoxaenue ampuouit u pentwinid. [IporcxokaeHne MIICKOMUTAIOMUX U
ntull. [lpuanun kmoyeBoro apomopgosza. OcBoeHHe O€ClO3BOHOYHBIMH U
[M03BOHOYHBIMHU KMBOTHBIMU CYIIIU.

Pa3Butre Xu3HM Ha 3eMje MO 3paM U IMEpUOoAaM: apXeul, MpPOTEepO30u,
najgeo3or, Me3030M, KailHo30M. OOmias  XapakTepucTuKa KiIuMmara H
reoJIOTMYECKUX mpoleccoB. llosiBIeHWe M pacuBET XapaKTEPHBIX OpPraHU3MOB.
VYrineobpazoBaHue: €ro ycaoBUs U BIUSHUE Ha Ta30BbI COCTaB aTMOC(EPHI.

MaccoBble BBIMUpPaHUSI — SKOJIOTHYECKUE 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.

Tabmurer u cxembr: «Cxema onbita @. Penmy, «Cxema ombita JI. IlacTepa mo
U3YYEHUIO CaMO3apoxaeHus xu3Hu», «Cxema ombita C. Mumnepa, I'. FOpwn»,
«JTanpl  HEOPraHMYECKOW  ABOJMOIMKW»,  «l €OXpOHOJOrHYeckas  IIKajiay,
«HauvanibHbIe 3Tanbl OpraHUYECcKO 3BoNIONUNY, «CxeMa 00pa3oBaHUsI IYKapHOT
nyréM cumoOunoreHesza», «Cucrema >KUBOW mNpupoasl», «CTpoeHHe BHUpPYCay,
«Apomopdo3bl  pacteHuit», «PuHUOPUTH), «OTHOKIETOYHBIE BOIOPOCIU,
«MHOroknerounsie Bopopocan», «Mxwuy, «llanopotHukn», «l onoceMeHHbIE
pactenusi», «Opranbl LBETKOBBIX pacTeHui», «Cxema pa3BUTUS KUBOTHOTO
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 CHHTE3a OPTraHUYECKUX COSAMHEHUN B
MIEPBUYHOM aTMochepey.

JlabopaTropHas pabGora «JI3ydeHue M omnMcaHue HCKOMAEMbIX OCTaTKOB
JPEBHUX OPTraHU3MOBY.

IlpakTuyeckass pabGora «l3yueHne OCOOCHHOCTEHM CTPOCHMS PACTCHUM
Pa3HBIX OTIIEIIOBY.

IIpakTuyeckas padora «3ydeHne ocoOEHHOCTENH CTPOEHUSI TO3BOHOYHBIX
KUBOTHBIX).

Tema 5. IIpoucxokaeHne 4eJI0BEKAa — 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, COLMANIbHBIE.
CooTHotieHre OMOIOTUYECKUX U COIIMATTBHBIX (PaKTOPOB B AHTPOTIOTCHESE.

OcHOBHBIE CTaIuU aHTpororeHe3a. PaHHue 4YenoBeKOOOpazHbIe O00E3bsIHBI
(MPOKOHCYJIBI) ¥ PAHHUE MOHTU/IbI — OOIIME MPEIKH YEI0BEKOOOPa3HbIX 00€3bsH U
MOJeH. ABCTPAJIONUTEKH — ABYHOTHE MPEAKHU JIIOAEH. YelIoBEK yMenblil, IEpBbIE
V3TOTOBJICHUSL OPYAUU Tpyaa. YeloBeK NpSAMOXOISIINM U HEPBBIM BBIXOJ JOJEH
3a  mpeaenasl  Adpuxku. YenmoBek redaenbOeprckuii — oOmMM  MPEIoK
HEAaHJIEPTAILCKOr0 YEJIOBEKA M YEJIO0BEKa 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. MyTallMOHHBIA mIporecc U MoauMoppu3M. [lomynsioHHbIE BOJHBI,
npeiid reHoB, Murpanus U «3QQPEKT OCHOBATEISA» B MOMYJSIIUSIX COBPEMEHHOTO
YeJIoBeKa.

Yenoseueckue pacel. Ilonstne o pace. bonpmme packl: €BpOIEOUIHAs
(eBpasuiickas),  aBCTpajO-HerpoujHas  (9KBaTOpHajbHasi),  MOHIOJOUIHAs
(asmaTcko-aMepHKaHCKas). BpeMsa M myTu pacceneHus 4elloBeKa I0 IUIAHETE.
EnuHctBO  uyemoBeueckux — pac.  HayuHas  HECOCTOATENBbHOCTH — 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 KO3BOMIONUN OMOJIOTMUECKOTO U COIMATBHOTO B YEJIOBEKE.

JleMoHCcTpanuu

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

Tabnuup!l u cxembl: «MeTOAbl aHTPOMOJIOTHMY», «['0OJTOBHOI MO3T YeNIOBEKaY,
«YenoBekooOpa3Hbie 00€3bsHB), «CKeleT 4YeloBEeKa M CKEJIET IIMMIIaH3e»,
«PyIMMEHTBI U aTaBU3MBbD», «J{BHKYIIME CUIIBI AaHTPOIIOTEHE3a», « IBOIKOLUOHHOE
IPEBO  YEJIOBEKa», «ABCTpallonuTek», «YeynoBek  ymenblid», «YemoBek
MPAMOXOAAIIHNINY, «/eHncoBckuil yenoBek» «Heannepranbipy», « KpoMaHbOHIIB,
«IIpeakun yenoBekay, «ITarbl 3BOJIIOLIMH YEJIOBEKa», «Packl uemoBekay.

O6opynoBaHue: MYJSDKM — OKaMEHEJIOCTeH, TMpeIMEeTOB MaTepualbHOU
KyJIbTYphl TMPEIKOB dYEJIOBEKa, penpoayknuu (doTtorpaduu) KapTuH C
MudororuueckuMu M OUONEHCKUMHM CIOKETaMHM TPOMCXOXKJICHUSI 4eJOBeKa,
¢doTorpapun HaXOAOK UCKOMAEMbIX OCTAaTKOB UEJIOBEKA, CKEJIET YeJI0BEKa, MOEIb
yeperna 4YejaoBeKa M uepena I[IMMIIAH3€, MOJEIb KHCTH YEJIOBEKa U KHCTH
IMMITIaH3€, MOJENH TOPCa IPEAKOB YEIOBEKA.

Jlaboparopnasi pabora «l3yueHHne OCOOCHHOCTEH CTPOCHHUS CKeleTa
YEJI0BEKA, CBSI3AHHBIX C MPSAMOXO0XKICHUEM.

IIpakTuyeckas padora «/3ydeHue S3KOJOTHUECKUX afanTalul YEJIOBEKAY.

Tema 6. Jkonorusi — Hayka O B3aMMOOTHOLICHHUSIX OPraHU3MOB U
HAOPTraHU3MEHHBIX CUCTEM C OKPYKaIollel cpeaoi

3apoxieHne U pa3BuTHE 3KoJoruu B Tpyaax A. I'ymGonsara, K. @. Pynbe,
H. A. CesepiuoBa, 2. I'ekkensi, A. Tenciu, B. H. CykauéBa. Paznensl u 3agauu
9K0J0ruM. CBSI3b SKOJOTMH C IPYTUMU HayKaMHU.



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

3HaueHUE DJKOJIOTMYECKMX 3HAHMM JJI  4YEJIOBEKA. OJKOJIOTMYECKOE
MHPOBO33pPEHUE KAaK OCHOBA CBA3EH 4YEJIOBEUECTBA C NpuUpomon. PopMHpOBaHHE
JKOJIOTUYECKOU KYJIBTYPbI U KOJIOTUYECKON I'PaMOTHOCTH HACEIICHUS.

JemoHcTpanuu

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

Tabmuuel 1 cxemsbl: «Pa3znensl skodorumy, «MeTtoasl sKoaorum», «Cxema
MOHHTOPHUHIA OKPYXKAIOIIEN CPENbD).

JlaGoparopHas pabora «3yuenue METOJI0B AKOJIOTUYECKUX
HUCCJICTOBAHUN.

Tema 7. OpranusmMsbl U cpeia OOMTAHUSA

Okonoruyeckue (HakTopbl U 3aKOHOMEPHOCTU UX AeicTBusa. Knaccudukanus
AKOJIOTHYECKUX (PaKTOPOB: aOMOTHYECKUE, OMOTHUYECKHE, aHTpoToreHHbIe. O01me
3aKOHOMEpPHOCTH JEUCTBUS 3KoJornyeckux (axtopon. IIpaBuno munumyma (K.
[Mmnpenrens, FO. JIubux). TonmepaHTHOCTb. DBPUOMOHTHBIE W CTEHOOHMOHTHBIC
OpraHU3MBI.

AlGuotnueckue ¢akrtopel. CBeT Kak skosorumueckuit dakrtop. JleiicTBue
Pa3HBIX YYaCTKOB COJHEYHOIO CIEKTPa HA OPTaHU3Mbl. JDKOJOTHYECKHE TPYIIIIbI
pacTeHMl M JKMBOTHBIX II0 OTHOIIEHHMIO K cBeTy. CHUTrHaJbHas poJib CBETa.
doTonepuoansm.

Temneparypa kak skonoruueckuii ¢dakrtop. JleiictBue Temmneparypsl Ha
opraHu3mbl. [IoMKUIIOTEPMHBIE U TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPraHU3MBI.

Bnaxxnocts kak sxojormueckuil akrop. Ilpucmocobnenus pacTeHuil K
nojiepxkaHuio BogHoro Oamanca. Kmaccudukamusi pacTeHud MO OTHOLIEHHIO K
Bozie. [Ipucnoco6iennst >kMBOTHBIX K M3MEHEHHUIO BOJTHOTO PEXHUMA.

Cpenbl oOuTaHHUS OpPraHU3MOB: BOJHAs, HAa36eMHO-BO3YIIHAsS, MOYBEHHAs,
rIyOMHHAasT  TMOAMOYBEHHAs,  BHYTpHUOpPraHuzMeHHas.  DU3UKO-XUMUYECKUE
OCOOEHHOCTU cpell oO0uTaHusi oOpranu3moB. [IpucnocoOieHUs OpraHu3MoOB K
KW3HU B Pa3HBIX CpEaXx.

buonornueckue putMbl. BHemHne um BHyTpeHHHUE pUTMBL. CyTOUYHBIE H
roguyHbie puTMbl. [IprCcoCcOOJEHHOCT, OPraHM3MOB K CE30HHBIM H3MEHEHUSIM
YCJIOBUH KU3HU.

Kusnennvie @opmbel  opranu3sMoB. [loHsiTHE O JKU3HEHHOW (Qopme.
XKuznenusie popmbl pacTeHUI: AEPEBbs, KYCTAPHUKH, KyCTAPHUYKH, MHOT'OJIETHHUE



TpaBbl, OJHOJIETHHE TpaBbl. JKu3HEHHbIE (OPMBI KUBOTHBIX: THUIPOOUOHTHI,
re0OHOHTHI, a3pOOHNOHTHI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HH.

buotnueckue  (akToOphI Buasl  OMOTMYECKHMX  B3aMMOJEHCTBUMA:
KOHKYpEHIUS, XUITHUYECTBO, cMMOU03 U ero ¢opmsl. [lapasutusm, koomnepauus,
MyTyaiau3M, KOMMEHCAIM3M (KBapTUPAHTCTBO, HaxJieOHN4YecTBO). Herpoduueckue
B3auMojielicTBUa  (Toruueckue, (dopuueckue, (dabpuueckue).  3HAUCHHE
OMOTHMYECKMX B3aUMOJICHCTBUII [l CYLIECTBOBaHMS OPraHU3MOB B Cpefe
obutanud. [I[pyHIUIT KOHKYPEHTHOT'O UCKIIIOUECHHUSI.

JlemoHcTpanun

Tabmuupl ¥ cxeMbl: «IKoJiorudueckue (akTopbl», «CBETOBOW CIEKTpY,
«IKOJOrM4eCKUE TPYIIIbl )KUBOTHBIX 110 OTHOLIEHHUIO K CBETY», «TemIoKpoBHbIE
AKUBOTHBIE», «XOJIOAHOKPOBHBIE JKUBOTHBIE», «DU3MOIOTHYECKUE aJanTaluu
KUBOTHBIX», «Cpenbl OOUTaHUSI OpPraHU3MOBY», «bBHOJIIOrMYECKUE PUTMBDY,
«Kusznennole  ¢GopMbl  pacTeHHil», <«OKu3HeHHBIE  (DOPMBI  KUBOTHBIXY,
«IKOCHCTEMA MIUPOKOJMCTBEHHOTO JIECay, «IKOCHUCTEMA XBOMHOrO Jecay, «Llemnu
nUuTaHus», «XuimHudectBoy», «llapasutusm», «Koukypeniusa», «CumOno3»,
«Kommencanmmszmy.

OobopynoBanue: repbdapuu pacTeHUW W KUBOTHBIX, IPUCIOCOOJIEHHBIX K
BIMSHUIO PA3JIMYHBIX 3KOJOIMYECKUX (DaKTOpOB, repOapuu CBETOIIOOUBBIX,
TEHENNOOMBBIX M TEHEBBIHOCIUBBIX PAaCTEHUH, CBETONIOOUBBHIC, TEHEIIOOUBBIE U
TE€HEBBIHOCJIMBbIE KOMHATHBIE PACTEHUS, TepOapUu U KOJJIEKIIMH TEIJIONIOOUBBIX,
3UMOCTOMKHX, MOPO30yCTOMYMBBIX PACTCHH, dydeNia MTHUIl U 3Bepei, repdapuu
pacTeHuii, OTHOCSIUXCSA K TUrpodutam, kcepoduram, Me3odutam, KOMHATHBIC
pacTeHusl JaHHBIX TPYII, KOJJIEKIHUU >KMBOTHBIX, OOMTAIOIIMX B Pa3HbIX cpenax,
repbapud W KOJUIEKIIMM pPACTEHUH U JKUBOTHBIX, OOJAQJAIOIIUX YepTaMH
IPUCIIOCOOJIEHHOCTH K CE30HHBIM H3MEHEHUSIM YCJIOBHUM >KU3HU, TepOapuu U
KOJUICKIIMU PACTEHUI M KUBOTHBIX Pa3JIMUHBIX >KU3HEHHBIX (OPM, KOJUICKIIHH
KUBOTHBIX, YJaCTBYIOIIMX B PA3TUYHBIX OMOTUYECKUX B3aUMOJICHCTBUSAX.

JlabopaTtopnas pabora «BblsBiIeHUE MPUCITOCOOJICHUN OpPraHU3MOB K
BIIMSTHUIO CBETA».

JlabopaTtopHas pabora «BblsBiIeHUE MPUCTIOCOOJICHUN OpPraHU3MOB K
BIIMSTHUIO TEMIIEPATYPhI».

JlaGopaTtopHas paGora «AHATOMHYECKHE OCOOECHHOCTU PpACTCHUN 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 IOKA3aTENW MOIMYJSUUU: YHUCIEHHOCTh, IUIOTHOCT,



BO3pacTHasT W TIOJOBasg CTPYKTypa, pOXKIAEMOCTb, IPUPOCT, TEMII POCTa,
CMEPTHOCTh, MUTpAIUS.

DKkoyiorudeckasi CTpykrypa nonyssiiuu. OleHKa YUCICHHOCTH TOMYJISIUU.
JIlnHaMuKa MOMyJSIUU U €€ peryisiuus. bUOTHYEeCKUH MOTEHUHAT MOMYJISLNH.
MopaenupoBanue AMHAMUKU nonyisiiud. KpuBbie pocTa YMCI€HHOCTH TTOMYJISIITUU.
KpuBbie BbDKMBaHUA. Perynsius 4YHCICHHOCTH TOMYJSILUNA: poiib (HaKTOPOB,
3aBHUCSIINX U HE 3aBUCSIINX OT MNIOTHOCTH. DKOJIOTHUYECKUE CTPATETUU BUJIOB (- U
K-cTparerun).

[Torsitue 00 3KoMoOrMYeckor HuIIe Buaa. 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.

3aKOHOMEpPHOCTH TOBEACHUS U MUTrpalluid >KUBOTHBIX. buomornueckue
WHBA3UHU YYKEPOIHBIX BUIOB.

JleMoHCcTpanuu

[Toprper: k. M. XaTunHCOH.

Tabmuet 1 cxeMbl: «ODKOJOTMYECKHE XapaKTePUCTUKHU  TOMYJISIIIUN,
«IIpocTtpancTBeHHass  CTpyKTypa nonyasanuu», «Bo3pacTHple  nupaMubl
nonyysanuny, «CKOpPOCTh  3aCENeHHs TMOBEPXHOCTH  3€MJM  Pa3JIUYHBIMU
opranuzMmammny», «Mojenp s3xonorndeckord Humu /x. M. Xatuunconay.

O6opynoBanue: repoapuu pacTeHUM, KOJUICKIIUH JKUBOTHBIX.

JlaGopaTtopHassi  pabora  «llpucrmocoOneHus ceMsH  pacTeHHMH K
PacCEIEHUION.

Tema 9. Jkos10rus coodmECTB. IKOJIOTMYECKHE CHCTEMBI.

CooOmiectBa opranu3smMoB. buoneno3 u ero crpykrypa. CBs3um MexIy
OpraHu3MaMH B OMOIIEHO3E.

OxocucteMa kak oTkpeitas cucteMa (A. J[x. Tencnu). DyHKIHUOHATBHbBIE
OJIOKH OpraHuM3MOB B DKOCHUCTEME: MPOJAYIEHTbl, KOHCYMEHTBI, PEIYyIEHTHI.
Tpodpuueckne ypoBHu. Tpoduueckue uenu u cetd. AOuoTHYECKHE OJOKH
skocucteM. [1ouBbl U Wbl B 3KOcUcTeMax. KpyroBopoT BEIIECTB U TOTOK SHEPTUU
B DKOCHCTEME.

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

Jlunamuxa sxocucmem. Kamacmpoguueckue 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.

AHTpPOIIOTCHHBIC JKOCHUCTEMBI. ATpO3KocHCcTeMa. ATporeHo3. Pazmimams
MEXIy aHTPOIIOT€HHBIMU U MIPUPOAHBIMHU SKOCUCTEMAMH.

Ypboskocuctembl. OCHOBHBIE KOMITOHEHTHI ypOo3kocucteM. [opoackas
dnopa u dayna. CunanTpomnuzamusi Topojckod ¢(ayHel. buomoruueckoe u
XO3SIICTBEHHOE 3HAYEHUE arpOdKOCUCTEM U YPOOIKOCUCTEM.

3aKoHOMEpHOCTH (DOPMHUPOBAHKS OCHOBHBIX B3aMMOJICHCTBUI OpPraHU3MOB B
aKkocuctemax. Ponb Kackaowmozo sghghexma u 6u008-30upuxamopos (Kiouesvix
61008) 6 yHKYuOHUposaHuu 3Kkocucmem. IlepeHOC IHEPTUM U BEIIECCTB MEXTY
CMEXXHBIMH 3KOCHUCTEMAaMH. Y CTOMYUBOCTh OPraHU3MOB, MOMYJISIIAN U 3KOCUCTEM
B YCIIOBHUSIX €CTECTBEHHBIX U aHTPOIIOTCHHBIX BO3ICHCTBUM.

Mexarnusmol 6030eliCmeus. 3aepsA3HeHUll  PAa3HLIX munos Ha
CcyOOpP2AHUBMEHHOM, OP2AHUSMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM VPOBHSIX,
OCHOBbL  DKOJIOZUYECKO20  HOPMUPOBAHUSL  AHMPONO2EHHO20  B030€LLCMBUSL.
MeTomonoruss MOHUTOPHHTA €CTECTBEHHBIX M aHTPOTIOTEHHBIX YKOCHCTEM.

JleMOHCcTpanuu
[Toptper: A. JIx. Tencnu.
Tabmuupr wu cxembl:  «CTpykTypa  OHOLIEHO3a»,  «JKocucTeMa

IIUPOKOJIUCTBEHHOTO Jieca», «IKOCUCTEMA XBOMHOIO Jiecay, «DyHKIMOHATbHBIC
TPYIIBl OPraHU3MOB B 3KocucTeMe», «KpyroBopoT BEIIECTB B JKOCHCTEMEN,
«llenmn nmutanus (macTOUIHAS, NETPUTHAS)», «DKOJIOrHYECKas MUpamMuaa Ynuces,
«IKonoruueckasl nmupamuia OMOMaCChD, «IKOJOTUYECKAs] TUpaMUIa dHEPTUNY,
«O0pa3zoBanue 6ois0Tay, «llepBuunas cykueccus», «BoccranoBienue neca nocie
nokapay, «JKocucTemMa o03epa», «ArporeHo3», «KpyroBopoT BemECTB U TMOTOK
SHEPruu B arpoueHo3ey, «[Ipumepsl ypOo3KkocucTem.

O6opynoBanue: repdapuu pacTeHUH, KOJUIEKIIMN HACEKOMBIX, Yydelia MTUIl |
3Bepeid, repOapuu KyIbTYPHBIX U JUKOPACTYIIUX PACTEHUN, aKBAPUYM KaK MOJEITb
HKOCUCTEMBI.

IIpakTnyeckas padora «/3ydenne u onucanue ypooIKOCUCTEMBD».

JladopaTtopHas pabora «l3ydenuwe paszHOOOpa3usi MEJNKUX IMOYBEHHBIX
YJICHUCTOHOTUX B Pa3HBIX IKOCUCTEMAX.

IKcKypeusi «DKCKypcUsi B TUIMYHBIA OMoreoneHo3 (B AyOpaBy, O€pe3HsK,
ebHUK, Ha CYXOJI0JIbHBIN UM TOMMEHHBIN JIyT, 03€p0, 00JI0TO)».

IKckypeusi «IKCKYpCUsi B arpodKOCUCTeMy (Ha TOJie WM B TEIUIMYHOE
XO35IUCTBO)».

Tema 10. buocgepa — riiodanbHasi IKoCUCTEMA

buochepa — obOmennanerapHas oOojouka 3eMJid, TJ€ CYIIECTBYET WU
CyIIIECTBOBAJA XU3Hb. PazBuTHe mpejcTaBieHuii o ouocdepe B Tpynax 3. 3rocca.



VYuenue B. . Bepnanckoro o 6uocdepe. O6mactu 6uochepst u e€ cocran. Kupoe
BeliecTBO Ouocdepsl U ero HyHKIIHH.

3aKOHOMEpPHOCTH cylecTBoBaHUsl Onocheprbl. OcodeHHOoCcTH OHMocdepbl Kak
rI100abHOM SKocUucTeMbl. JJuHaMudeckoe paBHoBecue B ouocdepe. KpyroBoporsl
BELIECTB U OMOr€0OXHUMHYECKUE LUKIIbI (YIiepoaa, a3oTa). PUTMUYHOCTD SIBICHUN
B Onocdepe.

3oHanbHOCTh Ouocheprl. Ilonstue o Omome. OCHOBHBIE OMOMBI CYIIIH:
TYHJIpa, XBOWHBIE JIeca, CMEIIaHHbIE U MUPOKOJUCTBEHHBIE Jieca, CTEIH, CAaBaHHBI,
MyCTBIHU, TPOMIMYECKUE JIECA, BHICOKOTOPhs. KiuMar, pacCTUTENbHBIN U KUBOTHBII
MUp OMOMOB CYIIH.

CtpykTypa u QYHKIIHS )KUBBIX CUCTEM, OIIEHKA UX PECYPCHOTO MOTSHITHANIA U
o6nochepHbIX QyHKIUH.

JdeMoHCcTpanuun

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

Tabmuer u cxembl: «['eocdepsr 3emumy», «KpyroBopor azora B mpupoje,
«Kpyrosopor yriepoga B mpupoae», «KpyroBopor kuciopoga B HpUpoOae»,
«KpyroBopot Boabl B mpuponae», «OcHoBHbIE OMOMBI cymn», «KimMarnueckue
nosica 3eman», «TyHapay, «Taitray, «CMemanubiii jec», «IIIupoKoIMCTBEHHBIN
necy, «Crenby, «CaBanHay, «IlycTeiHDY, « Tponuueckui Jiecy.

O6opynoBanue: repdbapuu paCTeHUH pa3HbIX OMOMOB, KOJIICKITUN KUBOTHBIX.

Tema 11. YesioBek u OKpy:KawIinas cpeaa

DKOJIOTMYECKHE KPU3UChl W HUX MPUYUHBL. Bo3aeiicTBue uyeraoBeka Ha
ouochepy. 3arpszHenue BoO3AymHON cpeapl. OxpaHa Bo3ayxa. 3arpsi3HEHHE
BOAHOM cpenbl. OxpaHa BOAHBIX pecypcoB. Pazpymienue mnouBbel. OxpanHa
MOYBEHHBIX pecypcoB. 3MeHeHne Kinmara.

AHTpPONIOT€HHOE BO3JICUCTBUE HA PACTUTEIbHBINA U KMUBOTHBIM MHUpP. OXpaHa
PaCTUTENBHOIO W KUBOTHOrO MHUpa. OCHOBHBIE MPUHILMUIBI OXPaHbl MPUPOJBIL.
Kpacubie xuuru. OcobGo oxpansembie mnpupognbie Ttepputopuu (OOIIT).
borannueckue caqbl U 300JI0rHYECKHE TAPKU.

OCHOBHBIE MNPUHIUIIBI YCTOMYMBOIO PA3BUTHUSI UEIOBEUECTBA U MPUPOJIBI.
PanvonanbHO€  MPUPOJONOIB30BAHME M COXpaHEHHE  OMOJIOTMYECKOro
pazHooOpazust 3emusd. OOImIKME 3aKOHOMEPHOCTH TIJI00AJbHBIX HSKOJIOTHUYECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOT'O KPU3HCa U €ro BEPOATHBIC MOCIEACTBHUS.

Pa3zButrie METOIOB MOHUTOPHHIA pPa3BUTHS ONACHBIX TEXHOTCHHBIX
npoueccoB. CucmemHvle uccieoo8anus nepexooa K pecypcocoepezaroujei u
KOHKYPEHMOCNnOoCcoOHOU dHepeemuke. buonoesuueckoe pasnooodpasue u buopecypcoi.
Hayuonanvnvle ungopmayuonnvie cucmemsi, obecneuusarowue O00CmMyn K
uHgopmayuu no COCMOSHUIO OMOEeNbHbIX 6U008 u 3Kkocucmem. (OcCHOBbI



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

JleMoOHCcTpanuu

Tabmuubr u  cxembl:  «3arps3HeHue  armochepsl»,  «3arpsi3HEHHUE
ruapoceps», «3arps3HeHue 1nouBb», «llapHukoBblid  3ddekT», «Ocobo
OXpaHsieMble MPUPOJHBIE TEPPUTOPUNY, «MoIeTH yIPaBIIEMOTro MUPa.
O6opynoBanue: ¢ororpadun oXpaHseMbIX pacTEHUW M >KUBOTHBIX KpacHoii
kHuru Poccuiickon @enepanuu, KpacHol KHUTH peruoHa.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 11O
BNOJIOI'A HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

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
BBIJICJICHBI CJEIYIOIIME COCTABIIAIONIME: OCO3HAHUE OOYYaIOIMMUCS POCCUMCKON
IPaXXJaHCKON MAEHTUYHOCTH — TOTOBHOCTH K CAaMOPa3BUTHIO, 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
NEATENbHOCTU I[EHHOCTHO-CMBICJIIOBBIMU ~ YCTAaHOBKAMM, MPUCYLIIUMU CHUCTEME
OMOJIOrMYeCKOro  OOpa3oBaHUs, Haauyue  NpPABOCO3HAHUS  SKOJIOTMUYECKOH
KYJbTYpPBL, CHOCOOHOCMU CIMABUMb TIENHA U CTPOUTD KU3HEHHbBIE TUIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHUS MPOrPaMMBbI 110 OMOJOTUU JOCTUTAIOTCS
B €IUHCTBE Yy4e€OHOW M BOCIUTATEIBHON JESITEIbBHOCTH B COOTBETCTBHM C
TPAIULIMOHHBIMU POCCUMCKUMH COLIMOKYJIBTYPHBIMH, UCTOPUYECKHUMH U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMU B OOIIECTBE MpPaBUJIAMH U HOPMaMH
NOBEICHUSI W CHOCOOCTBYIOT MpoOIleccaM CaMOMO3HAHUSA, CAMOBOCIUTAaHUSA H
CaMOpa3BUTHUS, pPA3BUTHUSI BHYTPEHHEW MO3WLMM JIMYHOCTH, NATPUOTU3MA U
YBOXECHHS K 3aKOHY M IPaBOMOPSAKY, YEJIIOBEKY TPyJa U CTaplIEMy MOKOJICHHUIO,
B3aUMHOI0 YBaXXEHUsS, OEpPEKHOrO OTHOLIECHUS K KYJIbTYPHOMY HACIEAUI0 U
TpaauLMsM MHOTOHAaUMOHaIbHOTrO Hapona Poccuiickont ®denepauuu, npupone u
OKPYXKAIOILIEN CPEIE.

JIn4HOCTHBIE pe3yNbTaThl OCBOEHUs Yy4yeOHoro mnpeamera «buonorus»
JOJKHBI OTpaXkaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUaIOIIUXCS PYKOBOJICTBOBATHCS
chOpMUPOBAHHON BHYTPEHHEH TMO3MUIIMEH JIMYHOCTH, CUCTEMON II€HHOCTHBIX
OpUEHTAlMi, T[O3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPaJULMOHHBIM IIEHHOCTSIM POCCHMCKOr0 OOIECTBA, PACHIMPEHHE >KU3HEHHOTO
OMbITA U OMbITA JEATEIBHOCTH B MPOLIECCE PeAM3allMi OCHOBHBIX HANpaBIICHUN
BOCIUTATEJIbHON JEATENbHOCTH, B TOM YKCIIE B YACTH:

1) rpa:kaaHCcKOro BOCTIMTAHMS:

c(OpMUPOBAHHOCTH TPAXKITAHCKON MO3UIIMK 00YYaIOIIErocsl Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUICKOT0 O0IIECTBA;

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



FOTOBHOCTb K COBMECTHOM TBOPYECKON JEATEIBHOCTH MpPHU CO3/IaHUU
y4eOHBIX TPOCKTOB, PEIICHUH YU4E€OHBIX M IO3HABATEIBHBIX 3a/1a4, BBIMOJHEHUU
OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OIPENETATh COOCTBEHHYIO TMO3HMIIMIO 110 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM JKM3HU U OOBSICHSTH €€;

YMEHHE YYWUTHIBATh B CBOMX JICHCTBUSAX HEOOXOJMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICHCTBHUS JIIOJICH C pa3HBIMU YOKICHUSMH, KYJIbTYPHBIMH IICHHOCTSMH U
COIIMAJIBHBIM IOJIOKECHHUEM;

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

TOTOBHOCTb K TYMAaHUTApPHON U BOJOHTEPCKOMN NEATEIbHOCTH;

2) NIATPUOTHYECKOr 0 BOCTIUTAHUSA:

c(hOpMUPOBAHHOCTD pOCCUICKOM rpaxJaHCKON UACHTUYHOCTH,
MaTpuoTU3Ma, YBOXKEHUS K CBOEMY HApOJy, YyBCTBa OTBETCTBEHHOCTU IMEPE.
Ponuuou, ropmoctm 3a cBOM Kpail, cBOWO PoauHy, CBOM S3BIK 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 BKJAJ POCCUMCKMX YYEHBIX B CTAaHOBJEHUE U
pa3BuTHE OWOJOTHM, TOHUMAHHMS 3HAUYCHHS OHWOJIOTMHM B TIO3HAHWHM 3aKOHOB
IIPUPOIBI, B )KU3HH YEJIOBEKa M COBPEMEHHOI'O OOIIECTBA;

uaerHas yOexJIE€HHOCTh, TOTOBHOCTh K CIIYKeHHIO W 3amure OTedecTsa,
OTBETCTBEHHOCTbH 3a €T0 CyaL0Y;

3) IyXOBHO-HPABCTBEHHOI 0 BOCIIUTAHMS

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 OTHOIIEHUE K CBOUM POJIUTEIISIM, CO3aHUIO CEMbH HAa OCHOBE
OCO3HAHHOTO TIPUHATHS L[IEHHOCTEW CEMEWHOW KHU3HU B COOTBETCTBUU C
TpaauLUsIMHU HapoaoB Poccuu;

4) 3cTEeTUYeCKOro BOCIIUTAHUSA :

ACTETUYECKOE OTHOIICHHUE K MHUPY, BKIIIOYas ACTETUKY ObITAa, HAYYHOTO H
TEXHUYECKOr0 TBOPUECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIICHUMN;

MMOHUMAaHUE SMOLIMOHAIBHOIO BO3JICHCTBUSI dKUBOM IPUPOIBI U €€ [IEHHOCTH;



TOTOBHOCTh K CaMOBBIPKEHUIO B Pa3HBIX BUJIAX HCKYCCTBA, CTPEMJICHUE
IPOSIBIISITH Ka4€CTBAa TBOPUECKOM JINYHOCTH;

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

MOHMMAaHUE U peau3alus 30pOBOro M 0Oe3omacHoro obpasza >KHU3HU
(310poBO€  MHUTaHHWE, COOJIOJEHUE TUTUCHUYECKUX TPaBWI W HOPM,
cOQIaHCUPOBAHHBIM PEXKUM 3aHATUM U OTHbIXa, peEryisapHas Quznueckas
aKTUBHOCTB), OEpPE)KHOr0, OTBETCTBEHHOTO M KOMIICTCHTHOT'O OTHOIIEHUS K
COOCTBEHHOMY (PU3NYECKOMY M IICUXUYECKOMY 3/10POBbIO;

MOHMMAaHWE IIEHHOCTH TMPaBUJ HWHIUBHUIYAILHOTO W  KOJUIGKTHBHOTO
0€30MacHOr0 MOBEJICHUS B CUTYAITUSIX, YIPOKAIOMIUX 3IOPOBBIO U )KU3HU 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 JESATEIHHOCTU TEXHOJOIMYECKOM W COLMAIbHOU
HaIPaBJICHHOCTH, CIIOCOOHOCTh WHUIIMMPOBATH, TUIAHUPOBATH M CAMOCTOSTEIHHO
BBITIOJTHSATH TaKYIO JIEATEIbHOCTD;

HHTEpEC K pa3IuyHbIM cepaM mpodecCHOHATBHON NeITeIbHOCTH, YMEHHUE
COBEpIIaTh OCO3HAHHBIM BBIOOp Oymymiedl mpodeccun U peaTru30BHIBATH
COOCTBEHHBIC )KH3HEHHBIC TIAHBI,

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

7) 3KOJIOrM4€eCKOro BOCIIUTAHMSI:

HKOJIOTHYECKHU IIEIeCO00pa3HOe OTHOIIEHWE K TMPUPOJIE KaK HCTOYHHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHUS;

MOBBIINIEHNE YPOBHSA OKOJOTHYECKOW KYyJIbTYphl: TPHOOPETEHUE OIBITA
IJJAHUPOBAHUS TIOCTYIIKOB ¥ OIEHKH WX BO3MOXKHBIX TOCIEACTBUM  JUIS
OKpYXarouien cpeibl;

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

CIIOCOOHOCTh MCIOJIb30BaTh NPHOOpETaeMble MPU HM3YYEHHU OHOJIOTHU
3HaHWST W YMCHHS TIPH PEHMIEHWH TMpoOJeM, CBS3aHHBIX C palliOHATbHBIM
IPUPOJIONIOJIb30BaHUEM  (COOJIIOJICHHE  TMPaBWJI  TOBEJACHUS B MPHUPOJIE,
HAIIPAaBJICHHBIX HAa COXPAaHCHHWE pABHOBECHS B DJKOCHCTEMaX, OXpaHy BHJIOB,
dKOCHUCTEM, Orochephl);

aKTUBHOE HEMPUATHE JACHCTBUH, TMPUHOCAMIUX Bped  OKPYKAIOIICH
PUPOTHON Cpeie, YMEHHE IMPOTHO3MPOBATh HEOIArOMPHUITHBIC SKOJOTHYECKUE
MOCIIEACTBUS MPEANPUHUMACMbBIX JIEUCTBHUI U MIPEOTBpAIaTh UX;



HAJIMYKUE PA3BUTOrO SKOJOTMYECKOTO MBIIICHUS, YKOJIOTHUYECKON KYJIbTYpHI,
OIlbITa JIeSITEILHOCTU HKOJIOTUYECKOU HaIpaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATHCA MMHU B I0O3HABATEIbHOW, KOMMYHHKATUBHOW M COLMAJIbHOMN
MPaKTUKE, TOTOBHOCTH K YYaCTHIO B MPAKTUYECKON JAEATCIHBHOCTH IKOJIOTHUECKON
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOr 0 MO3HAHUS:

c(hOPMUPOBAHHOCTh MHUPOBO33PCHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAyKU U OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOI'O Ha JHAJIOTe
KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B TIOJUKYJILTYPHOM MUPE;

COBEPIIICHCTBOBAHHUE SI3bIKOBOW W UYMTATEIbCKOM KYJIBTYPhl KaK CpelCTBa
B3aMMOJICIICTBUSI MEXY JIFOJIbMU U MO3HAHUS MUPA;

MOHNUMAaHUEe ChenupuK OWOJOTUM KakK HayKH, OCO3HaHWS €€ poiu B
GbOpMHUPOBAaHUN PALIMOHAIIBHOTO HAYYHOTO MBIIUICHHUS, CO3JaHUHU IIEJIOCTHOTO
MpeAcTaBieHUs] 00 OKpYKalollleM MHUpPE KaK O €IUHCTBE MPUPObI, YEIOBEKA U
oO1ecTBa, B TO3HAHUU NPHUPOIHBIX 3aKOHOMEPHOCTEH M peIIeHHH IpodJieM
COXpaHEHHUS IPUPOHOTO PABHOBECHS;

yOeXKJIEHHOCTh B 3HAYUMOCTU OHOJIOTHHU JJII COBPEMEHHOW IMBUIIM3AIUU:
o0OecrieueHUs] HOBOTO YPOBHS Pa3BUTHS MEIUIIMHBI, CO3JaHHUE TEPCIEKTHUBHBIX
OMOTEXHOJOTUMA, CHOCOOHBIX pemaTb pPeCcypcHble MpOOJEeMBbl  pa3BUTHUSA
YeJI0BeUeCTBa, MOMCKA MYTEeH BBIXOJa U3 IJ100ATbHBIX AKOJOTHYECKUX MPOOJIeM U
oOecrieueHUsT  Mepexoja K  YCTOWYMBOMY  Pa3BUTHIO,  PallMOHAIBLHOMY
WCITOJIb30BAaHUIO TMPUPOIAHBIX PECYpCcOB M (POPMHPOBAHWIO HOBBIX CTaHAAPTOB
JKU3HU;

3aMHTEPECOBAHHOCTh B TMOJYUYCHUH OWOJOTHYECKUX 3HAHUNW B IEJAX
MOBBIINIEHUST OOIIEH KyJIbTYphl, €CTECTBEHHO-HAy4HOW T'pPaMOTHOCTH, Kak
COCTaBHOM 4acTH (YHKIIMOHAIBHOM IPaMOTHOCTH OOydarouiuxcs, Gopmupyemoit
MpU U3Y4EHUU OMOJIOTHH;

MMOHUMAHUE CYIIIHOCTH METOJI0OB MO3HAHMUSI, UCIOJIb3yEMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTHM MCIOJIb30BaTh IIOJy4yaeMble 3HAHUA JJIs1 aHalu3a |
OOBSCHEHUS SIBIICHUM OKPYKAIOIIEro MUpPAa U MPOUCXOASAIIUX B HEM HU3MEHECHUH,
yMEHHE JelaTh OOOCHOBAaHHBIC 3aKJIIOUECHHS Ha OCHOBE HAy4HBIX (DaKTOB H
HMMEIOUIUXCS JAHHBIX C IEJIbIO MOTYYEHHUsI TOCTOBEPHBIX BHIBOJIOB;

CITOCOOHOCTH CaMOCTOSITENILHO HCITONL30BaTh OWMOJOTMYSCKHE 3HAHUS IS
peIIeHus Mpo0JIeM B PEATbHBIX KU3HEHHBIX CUTYAITUsX;

OCO3HAHWE IIEHHOCTU HAYYHOW JESITEIIbHOCTH, TOTOBHOCThH OCYIIECTBIISITh
MPOCKTHYIO U MUCCIIEA0BATEIIbCKYIO AEATCIbHOCTh MHIWBUYAJIbHO U B TPYIIIIE;

FOTOBHOCTh M  CIIOCOOHOCTh K  HENPEpPhIBHOMY  OOPa30BaHUIO U
caM0o00pa30BaHUI0, K AKTUBHOMY IOJYYEHUIO HOBBIX 3HAHMN MO OMOJIOTHH B
COOTBETCTBUH C KM3HCHHBIMH TTOTPEOHOCTSIMH.



METAINIPEAMETHBIE PE3YJIBTATBI

MetanpeaMeTHble pe3yabTaThl OCBOCHUs y4eOHOro mpenmMera «buomorus
BKJIIOYAIOT: 3HAUYMMbIe i1  (OPMUPOBAHMS MHMPOBO33PEHUS] OOYyJAIOIIMXCS
MEXTUCITUTUTMHAPHBIC (MEXKIIPEAMETHBIC) OOIIEHAYyYHBIC MOHATHS, OTPaKAIOIIHEC
IIEJIOCTHOCTh HAYYHOW KApTUHBI MHpa U CHEU(pUKYy METOJOB ITO3HAHMS,
UCIIOJIb3yEeMbIX B €CTECTBEHHBIX HayKaX (BEIECTBO, DHEPIHs, SBIIEHUE, MPOIIECC,
cUCTeMa, Hay4YHBIA (DaKT, MPHUHIINI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
UCCIIe/IOBaHUE,  HAONIOJIEHUE, M3MEpPEeHHe, OKCIEPUMEHT U  JApYyrue);
YHHUBEpCAJIbHBIE y4eOHBIE JEHCTBUSA (MMO3HABaTEIbHBIC, KOMMYHHKATHBHBIC,
PETYIATHBHBIE), obecnieunBaronme dbopmupoBanue (yHKIIOHATBHON
IPaMOTHOCTM M COLMAJIbHON KOMIETEHLUUH OOYYaloIuXcs; CHOCOOHOCTh
oOy4arommxcs UCIIOJIb30BaTh OCBOECHHBIE MEXIUCIUTIIMHAPHBIE,
MHUPOBO33pEHUYECKHUE 3HAaHWA M  YHHBEpCajdbHble y4yeOHbIE JIEHCTBUS B
MO3HABATEIBHOM U COITUATIBHON MPaKTHUKE.

B pesynaprare wu3yueHuss OWONOTMM Ha YPOBHE CpEIHEro OOIIETro
oOpa3oBaHusg y oOydvaromerocss OyayT cOpMHUpPOBaHbI IO3HABATEIbHBIE
YHHUBEpPCAIbHbIC yUeOHBIC IEUCTBUS, KOMMYHUKATUBHBIC YHUBEPCAIbHBIC YUeOHBIC
JCUCTBUSA, PETYSITUBHBIC YHUBEPCAIbHBIC Yy4eOHBIC JIEHCTBHS, COBMECTHAs
JeSITeNIbHOCTb.

MertanpeaMeTHble pe3ynbTaThl OCBOCHHUS MPOrPaMMBbI CPEIHETO OOIIeTo
o0pa30oBaHUs JOJKHBI OTPAKATh '

OBnagenne YHHUBEPCAJIbHBIMH y4eOHBIMU NMO3HABATEJIbLHBIMH
AeCTBUSIMU:

1) 6a3oBbIe JJOrHYeCcKHe JeHCTBHS:

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

WCIIOJIb30BaTh TMPU OCBOSGHWW 3HAHWW TPHEMBI JIOTHYECKOTO MBITUICHHUS
(aHayM3a, CUHTE3a, CpaBHEHUsI, Kiaccupukay, 0000IIeHUs ), paCKPhIBATh CMBICI
OMOJIOTHYECKUX TOHATHNA (BBIACTATh WX XapaKTePHBIE MPU3HAKH, YCTAaHABINBATH
CBSI3U C JIPYTUMU MTOHSATHUSIMH);

OTpeNeNsATh IENN JeATEIbHOCTH, 3aJaBasi MapaMeTpbl M KPUTEPUU UX
JTOCTHKEHHSI, COOTHOCUTH PE3YJIbTAThl ACITEILHOCTU C TIOCTABICHHBIMU EISIMU;

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

CTPOUTH JIOTUYECKUE PACCYXKACHHUS (MHIYKTUBHBIC, JCAYKTHUBHBIC, TIO
AQHAJIOTMH), BBISABISATH 3aKOHOMEPHOCTH M TIPOTHBOPEUYHS B pacCMaTPUBAEMBIX
SIBJICHUSIX, (DOPMYTUPOBATH BHIBOJIBI M 3aKITIOUEHUS;

NPUMEHSATh  CXEMHO-MOJIETIbHBIE  CpeIcTBa  JUIS  TPEACTaBICHUS
CYIIECTBEHHBIX CBSI3€H M OTHOIICHWH B M3ydaeMbIX OMOJIOTMYECKUX OOBEKTaX, a



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

pa3pabaThiBaTh IJIAH PEIICHUS MPOOJEMBI C Y4ETOM aHAIM3a WMEIOLIUXCS
MaTepUaIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

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

KOOPJAMHUPOBATh U  BBINOJHATH pabOTy B  YCIOBUSIX  PEABHOTO,
BUPTYQJIBHOTO M KOMOWHHUPOBAHHOTO B3aUMOICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPU PEILICHUH )KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCJIEN0BATEIbCKUE eHCTBUSA:

BJIaJIETh HABbIKAMU Y4e€OHO-MCCIIE0BATEIbCKON U MMPOEKTHOM JESITeNbHOCTH,
HaBbIKAMHU  pa3pelieHusi Mmpo0sieM, 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, MPeoOpa3oBaHUI0 W MPHUMEHEHHIO B Yy4YEOHBIX
CUTYaIUSX, B TOM YUCJIE TIPHU CO3aHUH YU4EOHBIX U COIIMAILHBIX IPOCKTOB,;

(dbopMupoBaTh HAyYHBIN THI MBIIUICHUS, BIAJETh HAYYHON TEPMUHOJIOTHEM,
KITIOYEBBIMH MTOHSITHSIMHU U METOJIaMU;

CTaBUTh U (GOPMYIHPOBATh COOCTBEHHBIC 3a7aull B 00pa3oBaTEIbHOU
JESITeTFHOCTH U )KU3HEHHBIX CUTYaIIHSIX;

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

aHAJTM3MPOBATh IMOJIYYEHHbIE B XOJA€ pEIIeHHUs 3aJadyd  pe3yJbTarhl,
KPUTHUYECKH OLIEHUBATh UX JOCTOBEPHOCTb, IPOrHO3UPOBATH U3MEHEHHE B HOBBIX
YCIOBHSIX;

JaBaTh OLEHKY HOBBIM CUTYAlUsIM, OLICHUBATh MPUOOPETEHHBIN OIBIT;

OCYILECTBJISITh 1I€JICHAIIPABICHHBIM MOUCK IMEPEHOCa CPEJICTB U CIIOCOOOB
NENCTBUS B MPO(PECCUOHATIBHYIO CPENLY;

YMETh NEPEHOCUTh 3HAHUS B IO3HABATEJIbHYIO M MPAKTUYECKYIO0 00JacTu
KHU3HEACSITETbHOCTH;

YMETh UHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTel;

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

3) padora ¢ undopmanueii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UICTOYHUKAX UH(POPMALIUK (TEKCTE y4eOHOr o
nocoOus, HAYJYHO-TIONYISPHOW JUTEpaType, OHOJIOTHYECKHX CJOBapSX W
CIPaBOYHHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B MHTepHETe), aHaIU3HpPOBATH



MH(GOPMAIUIO Pa3IMYHbIX BUAOB U (OPM IPEICTaBICHUS, KPUTUUECKU OLIEHUBATh
€€ JTOCTOBEPHOCTh U HENIPOTUBOPEYUBOCTS;

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

npuoOpeTaTh OMNBIT HCMOJIb30BaHUS HMH(YOPMAIIIOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUM, COBEPIICHCTBOBATH KYJIbTYPY aKTUBHOI'O MCIOJIb30BAHMS PA3IIHMYHbIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMalbHYI0  (OpMYy  MpEACTaBICHUS
Ounonoruyeckoil nHGopMalK (CXeMbl, rpapuKH, JUarpaMMbl, TaOJIULbI, PUCYHKU
" JIpyroe);

UCTIOJb30BaTh HAy4YHBIA SA3BIK B KauyeCTBE CpeACTBa IMpH pabore ¢
Ouonornueckoil uH(poOpMalued: TNPUMEHATh XUMHYECKHE, (u3nueckue Hu
MaTeMaTHYeCKHe 3HAaKH U CUMBOJIBL, (OpMYJbl, a00peBUaTypy, HOMEHKIATYPY,
UCMOJb30BaTh U NpeoOpa3oBbIBATh  3HAKOBO-CUMBOJIMYECKHE  CPEICTBA
HarJIsAIHOCTH;

BJQJIETh ~ HABbIKAMM  DPACIIO3HABaHUS WM 3al(UThl  MH(OpMaIuH,
MH(POPMAIIMOHHOM 0€301aCHOCTH JINYHOCTH.

OgyageHne yHuBepCcaIbHbBIMU KOMMYHUKATHBHBIMU 1eCTBUSIMH:

1) oGienme:

OCYILECTBIIATh KOMMYHUKALIUH BO BCEX cepax KU3HU, aKTUBHO yHaCTBOBATh
B JMajore WM AMCKYCCHUU IO CYIIECTBY OOCYyKIaeMoM TeMbl (YMEHHE 3a/1aBaThb
BONPOCHI, BBICKA3bIBaTh CYXKJIECHHUS OTHOCUTEJIBHO BBITOJIHEHUS MpelIaracMou
3aJla4, YYUTHIBATh MHTEPECHl U COITACOBAHHOCTh MO3WLUNA APYTMX Y4aCTHHUKOB
JUaora Wiv JUCKYCCHH);

pacrio3HaBaTh HEBEpOAJbHBIE CpEACTBA OOIIEHHUS, IOHUMAaTh 3HAYEHUE
COLMATBbHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS KOH(JIMKTHBIX CHUTYaIui,
YMEThb CMSATYaTh KOH(MIUKTHI U BECTH IEPETOBOPHI;

BJIAJIETh Pa3IMYHBIMU crioco0aMu OOILIEHUS M B3aUMOJCIHCTBHS, NOHUMATb
HaMEpPEHUs APYruX JItOJIeH, MPOSBIISATh YBAXKUTEIBHOE OTHOIICHHE K COOECETHUKY
U B KOPPEKTHOM (opMe (HOpMYyJIMPOBATH CBOM BO3PAKEHMUS,;

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

2) COBMeCTHAs 1eATeIbHOCTD:

MOHUMATh M HCIMOJIb30BaTh MPEUMYIIECTBA KOMAHIHON M WHJWBHUAYaJIbHOU
paboThI pU pelICHUU OMOJIOTUYECKON MpoOIeMbl, 00OCHOBBIBATH HEOOXOAMMOCTD
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 U
KOOPAMHUPOBATHh JIEUCTBHUS MO €€ JOCTHXKECHMIO: COCTAaBJITH IUIaH JIEWCTBUA,
pacnpenensaTh poiad ¢ YYETOM MHEHHMM Y4YaCTHUKOB, OOCYXIaThb pE3YJIbTaThl
COBMECTHOU pabOThI;

OLICHMBAaTh KayeCTBO CBOETO BKJIAJa W KAXKIOr0 y4YaCTHUKA KOMAaHIbl B
O0IIM pe3yabTaT Mo pa3paboTaHHBIM KPUTEPUSIM;

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

OCYILECTBJIATh ITO3UTUBHOE CTPAaTErMYECKOE IOBEACHHE B PAIMYHBIX
CUTYaLUSIX, TPOSBIISATH TBOPUECTBO U BOOOpaXKEHUE, ObITh MHULIMATHBHBIM.

OgyageHne yHUBepCaIbHBIMHU PeryJIATUBHBIMHU ACHCTBUAMM:

1) camoopranu3anusi:

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

BBIOMpAaTh Ha OCHOBE OHMOJIOTMYECKUX 3HAHUN I1IeJIEBbIE U CMBICIOBBIC
YCTAHOBKHM B CBOMX JACHCTBHUSAX M MOCTYNKAaX MO OTHOLICHHIO K KUBOH MPUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBbI0 OKPYKAIOIIUX;

CaMOCTOSITEJIbHO OCYILIECTBIIATh MO3HABATEIBHYIO JEATEIbHOCTD, BBISBIIATH
poOJieMbl, CTaBUTh U (GOPMYJIUPOBATH COOCTBEHHBIE 3a7a4l B 00pa30BaTEIIbHOM
NEATENBHOCTU Y KU3HEHHBIX CUTYalUsX;

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, apryMEHTHpPOBaTh €ro, OpaTb 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 CUTYal[UsIM, BHOCUTb KOPPEKTUBBI B JIEATEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YIbTATOB LIEIISIM;

BJIaJIeTh  HABbIKAMHU  IO3HABATENBHOM  peJeKCUHM KaK  OCO3HAHMS
COBEpIIAEMbIX JEHCTBUM M MBICIUTENbHBIX MPOIECCOB, HMX pE3ylbTaTOB U
OCHOBaHMI, UCMNOIb30BaTh NPUEMBI peQIieKCUU JJIsl OLIEHKU CUTyaluu, 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, MOHUMasi CBOM HEIOCTATKU U JIOCTOMHCTBA;

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

[IpenmeTHble pe3yibTaThl OCBOCHHS COAEpPXNKAHUS Y4eOHOro MpeaMeTa
«buonorus» Ha yrayOJAEHHOM ypOBHE OpPHUEHTHPOBaHBI Ha oOecredeHue
npopuibHOro  oOydeHuss  oOydaromuxcss  Ouomoruu. OHM — BKJIHOYAIOT:
cnenuduueckue st OMOIOTUY HAyYHbIE 3HAHUSI, YMEHHS M CIIOCOOBI IeHCTBUH IO
OCBOCHHIO, UHTEPIPETALNA U MPEOOPa30BAHUIO 3HAHUM, BHUIBI JEATEILHOCTH IO
MOJTyYEHUIO HOBBIX 3HAHUW M UX MPUMEHEHHIO B Pa3IMYHBIX YU€OHBIX, a TAKXKE B
peanbHBIX KU3HEHHBbIX cuTyanusax. [IpenMerHbie pe3ynbTaThl MPEACTABIEHBI IO
roJiaM U3y4eHHUs.

[IpenmeTHBIe pe3yabTaThl OCBOCHHs ydueOHoro mpenmera «buonorus» B 10
Kacce JTOJKHBI OTPAXKaTh:

chOpMUPOBAHHOCTh 3HAHUW O MeCTeé M POJU OHOJIOTUM B CHUCTEME
€CTECTBEHHBIX HayK, B (POPMUPOBAHUU ECTECTBEHHO-HAYUYHOW KapTHUHBI MUpPa, B
NO3HAHUM  3aKOHOB  NPUPOABI W  pPEUIEHUH MpoOJeM  paluOHaJIHLHOTO
IPUPOIONOJIB30BAHUS, O BKJIAAE POCCUUCKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OMOJIOr U N,

BJIQJICHHUE CHUCTEMOM OHWOJIOTMYECKMX 3HaHWM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAraloNIfe OUOMIOTUYECKUE TEPMUHBI W TOHATUS (KHU3HB, KJIETKa,
OpraHu3M, MeTa0OJu3M, TOMEOCTa3, CaMOpEryJslus, CaMOBOCHPOU3BENIEHUE,
HACJIEJICTBEHHOCTh, M3MEHYUBOCTb, POCT M Pa3BUTHE), OMOIOTUYECKHE TEOPUU
(xknerounas teopus T. llIBanna, M. lllneiinena, P. BupxoBa, XxpoMocoMHasi Teopus
HacieacTBeHHoctu T. Moprana), yuenus (H. V. BaBuioBa — o 1eHTpax
MHOrooOpa3usi U  NPOUCXOXKACHHS  KYJIbTYPHBIX  PAacT€HWil),  3aKOHBI
(ennHOOOpa3usi MOTOMKOB NEPBOrO IMOKOJEHUS, PACIUEIUIEHUS, YUCTOThI TaMeT,
HE3aBUCHUMOro HaciexoBaHus [I'. Menzaens, TrOMOJIOTHYECKHX pSAIOB B
HaCJIEACTBEHHON U3MEHUYNBOCTHU H. . Basuiiona), TIPUHLMIIBI
(KOMIUIEMEHTApHOCTH);

BJIa/ICHUE OCHOBHBIMH METOJaMHM HAyYHOTO MO3HAHUS, HCIOJIb3YEMbIX B
OMOJIOTMYECKUX HCCIIEIOBAaHUSIX JKUBBIX OOBEKTOB (OMHMCAaHHME, W3MEpPEHUE,
HaO0JII0ICHNE, SKCTICPUMEHT);



YMEHUE BBIICTISTH CYIICCTBEHHBIC MPU3HAKHA: BUPYCOB, KJIETOK MPOKAPHOT U
AYKApUOT, OJHOKJIETOUYHBIX M MHOIOKJIETOYHBIX OpPraHU3MOB, B TOM YMCIE
OaxTepuii, rpruOOB, pacTEHHI, )KUBOTHBIX U YEJIOBEKa, CTPOCHHUSI OPTaHOB U CUCTEM
OpraHOB pacCTEHWIl, >XUBOTHBIX, YEJOBEKAa, IPOLECCOB KU3HEIEATEIbHOCTH,
IPOTEKAIOMINX B OpraHU3MaxX PACTCHH, JKUBOTHBIX M YEJIOBEKA, OMOIOTHYECKUX
poIeccoB: oOMeHa BemecTB (MeTadou3M), MpeBpaIieHUs] YHEPTUU, OPOKEHHS,
aBTOTPOGHOTO U reTepoTPOGHOTO TUMOB MUTAHUS, (POTOCHHTE3a U XEMOCHUHTE3a,
MHUTO3a, ME€H03a, TaMeTOreHe3a, YMOpHUOreHe3a, MOCTIMOPUOHAIBHOTO Pa3BUTHS,
pa3sMHOXKEHUS,  WHIUBUAYaJbHOIO  pa3BUTHUA  OpraHu3ma  (OHTOTEHE3a),
B3aMMOJICHICTBUS T€HOB, T€TEPO3HCa, UCKYCCTBEHHOTO 0TOOPA;

YMEHHE YCTaHaBIMBATh B3aWMOCBS3M MEX]Yy OpPraHOMJaMH KIETKH U HX
(YHKIHUSAMH, CTPOEHHEM KIIETOK pa3HBIX TKaHeW U HX QYHKUUAMH, MEXITY
opraHaMd W CHCTEMaMH OpPraHOB y PAaCTeHUM, >KMBOTHBIX M YEJOBEKa W UX
(GYHKIUSIMHU, MEXAYy CHUCTEMaMH OpPraHOB M HUX (PYHKUHUAMH, MEXIY 3TalaMu
oOMeHa BeIIeCTB, dTallaMy KJIETOYHOTO IMKJIA U KU3HEHHBIX ITUKJIOB OPTaHU3MOB,
dTanmamMu SMOPUOHATBHOTO PAa3BUTHUS, TEHOTUIIOM H (DEHOTHIIOM, (PEHOTUIIOM U
dbakTopamMu cpesibl OOUTAHUS;

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

YMEHHE UCHOJb30BaTh COOTBETCTBYIOUIME apryMEHThI, OHMOJIOIMUYECKYIO
TEPMUHOJIOTHIO U CHUMBOJIMKY JJISl IOKa3aTelbCTBA POJICTBA OPTaHMU3MOB Pa3HBIX
CUCTEMAaTUYECKUX TPy,

YMEHHUE pelIaTh OMOJOTHYeCcKUe 3a7a4uu, BBISIBISTh IPUIMHHO-CIIEICTBEHHBIE
CBSI3U MEXIY UCCIEAyeMbIMH OMOIIOTHIECKUMHU TIPOIECCAaMU | SIBIICHUSIMU, JAeTaTh
BBIBOZIbI M TIPOTHO3bI HA OCHOBAHUU MOJYYEHHBIX PE3YJIbTaTOB;

YMEHHE BBINIOJHATH JIA0OpATOpPHBIE U MPAaKTHYECKHE pPadOThI, COOJIIOIATH
MpaBuiia Mpu padoTe ¢ y4eOHBIM U JIAOOPATOPHBIM 000PYIOBAHUEM;

YMEHHE BBIABUTATh THUIOTE3bl, MPOBEPATh UX OKCHEPUMEHTAIBHBIMU
cpeacTBamMu, (GOpPMYyIUPYS 1eNb HCCIEAOBAaHUs, aHAJIM3UPOBATH IMOJyUYECHHBIC
pe3yNbTaThl U I€TaTh BHIBODI;

YMEHHE y4acTBOBATh B Y4eOHO-HCCIIEOBATEILCKON paboTe 1Mo OWOoNoruu,
HKOJIOTUM U MEIUIIMHE, MPOBOAMMON Ha 0a3e IIKOJBHBIX HAYYHBIX OOIIECTB, H
nyONMMYHO  TPEACTABIATH  TOJYYEHHBIE  pE3yNbTaThl HA  yYCHHYECKHX
KOH(EpEeHITUSX;

YMEHHE OLIEHWBAaTh OJTUYECKUE aCMeKThl COBPEMEHHBIX HCCIICIOBAHUIA B
obmactu  OuolorMM M MEOUUUHBI  (KJIOHUPOBAaHHME,  HCKYCCTBEHHOE
OIJIOJJOTBOPEHHE, HANpPaBICHHOE W3MEHEHHWE TeHOMa W CO3/IaHHME TPAaHCTCHHBIX
OpPraHu3MOB);



YMEHHE OCYIIECTBISTh OCO3HAHHBIM BBIOOp Oynymiei mnpodeccruoHaIbHOM
JIESITENIbHOCTH B 00J1aCTU OMOJIOTMH, MEAMIIMHBI, OMOTEXHOJIOTUH, BETEpUHAPHH,
CEJIbCKOI'0 XO3SMCTBA, MUIIEBON MPOMBIILICHHOCTH, YIIyOJaTh MO3HABATEIbHBIM
UHTEpPEC, HAMPABJICHHBIA HAa OCO3HAHHBIN BHIOOP COOTBETCTBYIOLIEH MPOodeccuu u
OPOAODKEHUE  OWOJIOTMYECKOr0  O00pa3oBaHUsl B OpPraHU3alUsSIX CPEIHEro
poheCCUOHATBHOTO M BBICIIIEr0 00pa30BaHMUS.

[IpeameTHbIe pe3ynbTaThl OCBOCHHS ydeOHOro mpeamera «buomorms» B 11
Kjlacce JOKHBI OTPAXKaTh:

c(hOpMUPOBAaHHOCTh 3HAHUHM O MECTe M POJM OHOJOTHH B CHCTEME
€CTEeCTBEHHBIX HayK, B (OPMUPOBAHHWU COBPEMEHHON €CTECTBEHHO-HAyYHOU
KapTUHBI MHpA, B TO3HAHUM 3aKOHOB TPUPOABI M PEIICHHH SKOJIOTUYECKUX
npoOJieM YeJOBEYeCTBA, a TakKe B PEUIEHUH BOIPOCOB PALMOHAIBHOTO
IPUPOIONOJIb30BAHUS, U B (POPMUPOBAHUHU LIEHHOCTHOTO OTHOILEHUS K MPUPOJIE,
OOLIECTBY, YEOBEKY, O BKJAJE€ POCCHUCKUX U 3apYOEKHBIX Y4EHBIX-OMOJIOTOB B
pa3BUTHE OMOJIOTHH;

YMEHHE BIAJeTh CUCTEMOW OWOJIOTMYECKUX 3HAHUHM, KOTOpas BKIIOYAET
Onpe/ie]ICHUs] WM TOHUMAHUE CYIIHOCTHM OCHOBOMOJAralomuX OUOIOTHYECKUX
TEPMUHOB M TOHATHH (BUJA, dKOCHUCTema, Ouocdepa), OHMOIOTHYECKUE TEOPUU
(aBosrortnoHHast Teopust Y. JlapBuHa, CUHTETHUYECKAsT TEOPUS IBOJIOLMH), YICHUS
(A. H. CeBepuoBa — 0 myTsXx W HarpaBlieHHsX 3Boironuu, B.M. BepHaackoro — o
ouocdepe), 3akoHbl (TeHeTudyeckoro paBHoBecus J[x. Xapau u B. BaitnGepra,
3apoabiieBoro cxonacrea K. M. bopa), mpaBuna (munumyma HO. Jlubuxa,
AKOJIOTUYECKON MUpamMuIbl 3HEprum), rumore3bl (runore3a «Mmupa PHK» V.
I'un6epra);

YMEHHE  BJIaJIeTh  OCHOBHBIMM  METOJAAaMHU  HAyYHOTO  TIO3HAHUS,
UCIOJIb3yEMbIMU B OMOJIOTMYECKUX UCCIEAOBAHUSX KUBBIX O0OBEKTOB U YKOCUCTEM
(omucanue, M3MepeHue, HabJo/IeHne, IKCIIEPUMEHT), CIIOcO0aMH BBISBICHUS W
OLICHKH aHTPOIIOI€HHBIX U3MEHEHUI B IPUPOJIE;

YMEHHME BBIACIATh CYIIECTBEHHBIE NPU3HAKU: BHJIOB, OHOT€OICHO30B,
9KOCUCTEM M Omochepsl, CTAOMIU3UPYIOMIETO, MBIDKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOT O otoopa, JIIONATPUYECKOTO u CUMITIaTPUYECKOTO
BUJ1000pa30BaHUsl, BIUSHUS ABUKYIIUX CUJ SBOJIOIMU HA TeHO(OH MOMYIsINH,
MPUCIIOCOOJICHHOCTU OPraHU3MOB K Cpejie 0OMTaHUs, YepeOBaHUS HaIlpaBJICHUM
ABOJIOLIMH, KPYTOBOPOTA BEIIECTB U IMOTOKA SJHEPTUU B SKOCHCTEMAX;

YMEHUE YCTaHABJIWBATh B3aWMOCBSI3U MEXIY MPOIECCaMU HBOJIOIUH,
JBUOKYITUMUA CUJIAMU aHTPOIOTeHe3a, KOMIIOHEHTAMH Pa3jMYHBIX IKOCHUCTEM H
MPUCTIOCOOJIEHUSIMU K HUM OPTraHU3MOB;

YMEHHE  BBIABIIATH  OTJIMYUTEIbHBIC  TPHU3HAKA  JKMBBIX  CHCTEM,
PUCTIOCOOJIEHHOCTh BUIIOB K cpefe oOuTaHusi, aOMOTUYECKUX U OMOTHYECKHUX



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

YMEHHE HCMOJIb30BaTh COOTBETCTBYIOIINE apryMEHTBI, OHOJIOTHYECKYIO
TEPMUHOJIOTHUIO U CUMBOJMKY JJIs JI0Ka3aTeJIbCTBA POACTBA OPTraHU3MOB pa3HBIX
CHUCTEMaTUYECKUX TPYIII, B3aUMOCBS3M OPraHU3MOB U Cpe/ibl OOUTaHUs, €IUHCTBA
YeJIOBEUECKUX pac, HEOOXOAMMOCTH COXpPaHEHHsS MHOrooOpaszus BHUAOB H
HKOCHCTEM KaK YCJIOBHUS COCYIIECTBOBAHUS IPUPO/IBI U YEIOBEUECTBA;

YMEHHUE peliaTh OMOJOTHIESCKUE 3a]]a9H, BBISBIISTH TPUUNHHO-CIICICTBEHHBIC
CBSI3U MEXIY UCCIEAyeMbIMH OMOIIOTHYECKUMU MIPOIIECCAMU U SIBJICHUSIMHU, J1€1aTh
BBIBOZIbI ¥ TIPOTHO3BI HA OCHOBAHWH TIOTYYEHHBIX PE3YIbTaTOB;

YMEHHE BBINOJHATH JIA0OpATOpPHBIE U MPAKTUYECKHE PadOThl, COOJIOATH
MpaBuiia mpu padoTe ¢ y4eOHBIM U JTa0OpaTOPHBIM 000PYIOBAHUEM;

YMEHHUE BBIIBUTATh THUIIOTE3bl, MPOBEPATh MX JKCHEPUMEHTAIbHBIMU
cpeacTBamMu, (GOpPMYIUpPYS LENb HCCIEAOBaHUSA, aHAJIM3UPOBATH IMOJy4YECHHBIC
pe3yJbTaThI U JIeTaTh BBIBOIBI;

YMEHHE y4acTBOBAaTh B Y4eOHO-HCCIIEIOBATEILCKON paboTe Mo OHonoruu,
HKOJIOTUM U MEIUIIMHE, MPOBOAMMON Ha 0a3e HIKOJBHBIX HAYYHBIX OOIIECTB, H
nyOJIMYHO  TMPEACTABIATh  IOJIYYEHHBIE  PE3yJbTaTbl Ha  YUYEHHYECKHUX
KOH(pepeHIusX;

YMEHHUE OLEHUBATh TMIIOTE3bl U TEOPUU O MPOUCXOKICHUM KU3HU, YEIOBEKa
M YEeJIOBEYECKHX pac, O MPUYMHAX, TOCIEACTBUAX M CHOCO0aX MPEeIOTBpPAICHHUS
rI00aIbHBIX U3MEHEHHUH B Onocdepe;

YMEHHE OCYIIECTBISATh OCO3HAHHBIM BBHIOOp Oynymieid mpodecCrHoHaIbHOM
JESITETLHOCTH B 00JIACTH OMOJIOTHH, KOJOTHH, TIPUPOAOOIB30BAHUS, METUINHBI,
OMOTEXHOJIOTUH, TICUXOJIOTHH, BETEPUHAPUH, CEIHCKOTO XO34WCTBA, MHILEBOM
HNPOMBIIIJICHHOCTH, YIUIYOJSITh TO3HABAaTENbHBIM WMHTEpEC, HAalpaBiICHHBIA Ha
OCO3HAHHBIM  BBIOOP  COOTBETCTBYIOIIEH  mpodeccud U MPOJOIDKEHHE
OHMOI0OrnuecKoro o0pa3oBaHUsl B OPraHU3ALUAX CPEIHEro MPOPECCHOHAIBHOTO U
BBICIIIETO 00Pa30BaHMUSL.



TEMATHUYECKOE INTAHUPOBAHHUE

10 KJIACC
KounuecrBo yacos JIEKTPOHHBIE
HaunmeHoBaHue pa3iesioB H TeM (undposbie)
Ne i/m Kourposbubie | IlpakTuyeckue
NMPOrPaMMBbI Bcero o0pa3oBaTebHbIE
padoThI padoThI pecypent
1 buonorus xak Hayka
2 JKuBble cucTembl U UX U3yUEHUE
3 buonorus kinetku 0.5
4 Xumudeckasi OpraHu3anus KISTKU 10
5} Ctpoenue u GyHKIIUU KIETKH 8
6 OOMeEH BeIIeCTB U MPEBpaIlcHUE SHEPTUU B 9 1
KJICTKE
7 HacnencrBennas nndopmanus u 9 05
peanuzanus e€ B KJIETKe
8 JKuzHeHHBIN UK KIETKH 6 1
9 Crpoenne u (pyHKIUU OPraHU3MOB 17 15
10 Pa3zmHOXEeHME U pa3BUTHE OPTaHU3MOB 8 15
11 ['eHernka — HayKa O HACJIECTBEHHOCTH U ) 0.5
U3MEHYMBOCTU OPTaHU3MOB
12 3aKOHOMEPHOCTH HACIIEICTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHYUBOCTU 6 1
14 ['enernka yenoBeka 3 0.5
15 Cenexuusi OpraHu3MOB 4 1
16 buorexHomorust u CHHTETHYECKasi OMOIOTHS 4
17 PezepBHOE Bpems 1




OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

102

13




11 KUIACC

KosauuyecTBo yacoB DJIeKTPOHHBIE
HaumeHoBaHMe pa3iesioB U TeM (uudposbie)
Ne n/m Konrtpoasbnbie | IlpakTnueckue
NpOrpaMMbl Bcero o0pa3oBaTesbHbIE
padoThI padoThI
pecypcsbl
1 3apokaeHre U Pa3BUTHE 3BOJIOIMOHHBIX 4
MpeACTaBICHUN B OMOJIOTHH
MukposBoonus u e€ pe3ysbTaThl 14 2
Maxpo3BOIIIOIIHS U €€ PE3YJIbTAThI 6
[TponcxoxeHue 1 pa3BUTHE KU3HU HA
4 p p 15 15
3emiie
) [IpoucxoxaeHne yeioBeKa — aHTPOIOTreHe3 10 1
DKOJIOorusi — HayKa O B3aUMOOTHOLICHUSIX
6 OpPraHKW3MOB U HaJOPraHU3MEHHBIX CUCTEM 3 0.5
C OKpY’Karollen cpenou
OpranusMmesl U cpea OOUTaHUs 15
DKOJIOTUsI BUIOB U MOMYJISILIUI 0.5
DKOoJOrust cCoO0IECTB. DKOIOTUYECKHE
9 12 0.5
CHCTEMBbI
10 buocdepa — riobanpHas sKocucTeMa
11 YenoBek U OKpysKaromias cpeaa
12 PesepBHOE Bpems
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 0 7.5







HHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosnuecTBo yacos JIEKTPOHHBIE
Ne ara udposbie
n/n Tewa ypoka Bceero Kontponpupie | Ilpakruaeckne )Ii”.y'-lel-[l/lﬂ :)Iﬁl?aI;OBaTeanue
padoThI padoThI pecypent
1 buonorus kak KOMILJIEKCHAsI HAyKa U Kak 1
4acTh COBPEMEHHOTr 0 00IlecTBa
JKuBbIE CUCTEMBI U UX CBOMCTBA 1
YpoBHeBasi OpraHu3aIus KUBbIX CUCTEM
4 Hcropust OTKPBITHS U U3YYCHHS KICTKHU. 1
Kiterounas reopus
MeTonbl MOJIEKYJIIPHOU U KIETOYHOU
ounonoruu. [IpakTueckas padbota
5 «3y4ueHne MeTO10B KJIETOYHON OHOIOTHH 1 05
(xpomarorpadus, snekrpodopes, '
muddepenHnmansHoe HeHTPUPYTHpOBaHNUE,
[ILIP)»
6 XUMHUYECKUN COCTaB KJIETKU 1
7 MunepanbHbIe BEIIECTBA KIETKH, UX 1
Ouonoruueckas poib
OpraHuveckre BelecTBa KIETKH — OEeNKH.
3 JlabopaTopHas pabora «OOHapyxeHHE 1 05
OEJIKOB C MOMOIIBIO Ka4eCTBEHHBIX '
peakiui»
9 CoiicTBa, knaccuukanus u QyHKIHH 1

OEJIKOB




OpFaHI/I‘IGCKI/Ie BEUICCTBA KICTKHU —

10
YTIEBOBI

11 Oprannyeckue BeIecTBa KIETKH —

JATIUA BT
Hyxnennossie kucnotsl. JJHK u PHK.

12 JlaGopaTtopHas pabora «/ccnenoBanue 05
HYKJIEMHOBBIX KUCJIOT, BBIJCIEHHBIX U3 '
KJIETOK pa3JIMYHbIX OPraHU3MOB)

13 Crpoenne u pynkmuu ATO. [Ipyrue
nykineosuarpudocharer (HTD)

14 CexBenupoBanue [JHK. Meroast
F€HOMHKH, TPAHCKPUITOMUKH, TPOTEOMUKH

15 MeToabl CTPYKTYpHOM OUOJTIOTHI

16 Tune! knerok. [IpokapuoTnueckas KieTka
CrpoeHne 2ykapuOTH4ECKON KIIETKH.

17 [IpakTrueckas pabora «M3yueHne cBOICTB 0.5
KJIETOYHON MeMOpaHbD»

18 [ToBepXHOCTHBIN anmnapar KJIETKH
OpnHomeMOpaHHbIE OPraHOUABI KJIETKH.

19 [IpakTnueckas padota «M3yuenune
JBUKEHUS IUTOIIa3Mbl B PACTUTEIBHBIX 05
KJIETKaX»

[TomyaBTOHOMHBIE OPraHOM bl KIETKH:

20 MUTOXOHJpUH, TIIacTUuAbL. JlabopaTopHas 05
pabota «VccienoBanue niaazMoiusa u '
JIeTIa3MOJIM3a B PACTUTEIBbHBIX KIETKaX»

21 HememOpaHHbIe OpraHOUIbI KJIETKH

22 Crpoenue u GyHKIUU sSapa




23

CpaBHHTENbHAS XapaKTEPUCTHKA KJIETOK
sykapuoT. JlabopaTopHas pabora
«M3ydeHne cTpoeHUsI KJIETOK Pa3IUYHbIX
OpPraHU3MOB»

0.5

24

ACCUMWIAIUS U TUCCUMUJISIINS — JIBE
CTOpOHBI MeTabonm3Ma. Turbel ooMeHa
BeniecTB. JlabopaTopHas pabora
«M3yueHne KaTaIuTH4YeCKOM aKTHBHOCTHU
(bepMeHTOB (Ha IpUMepe aMUIa3bl U
KaTaJia3bl)»

25

@epMEHTATUBHBINA XapaKTep PeaKIuil
KJIETOYHOTrO MeTabonm3ma. Jlabopatopras
pabota «/3yueHue pepMEHTaTUBHOT O
pacilerieHrs IepoKcrua BOI0poaa B
PacCTUTEILHBIX U )KUBOTHBIX KJIETKAX)

0.5

26

benku-akTHBATOPHI U OENKU-UHTHOUTOPBI

27

ABTOTpOGHBII TUIT OOMEHAa BELIECTB

28

doTocunuTe’

29

Xemocunres. JlabopaTopHas paboTa
«CpaBHeHue mpoleccoB (poTocuHTE3a U
XEMOCHHTE3a»

0.5

30

AHa’poOHbBIC OpraHu3Mbl. Bujsl OpokeHusl.
JlabopaTopHas pabora «CpaBHEHHUE
MPOLIECCOB OPOXKEHUS U JIbIXaHUSD)

31

AnpoOHBIE OPraHU3MBbI. JTaIbI
SHEPreTUYECKOoro ooMeHa

32

DHeprust MeMOpPaHHOI 0 I'paJIieHTa
npotoHoB. CunTe3 AT®: padota




npoToHHOU AT®-cruHTa3b1

33 Peakiym MaTpUYHOTO CHHTE3a
34 Tpanckpunuus — maTpuusslii cuaTe3 PHK
35 Tpancnsius u €€ dTansl
36 Konuposanue amuHokucnor. Posb
pubocoM B OrmocuHTE3e Oenka
37 Opranu3zaius reHoMa y MpoKapuoT U
3YKapuoT
38 MornekyIsipHbIe MEXaHU3MBI IKCIIPECCUU
TCHOB y 9YKapHOT
Bupycbl — BHeKJeTOUHbIE (POPMBI KU3ZHU U
39 obnuratHele mapa3uThl. [IpakTuueckas 05
paborta «Co3nanue Mozelu BUpyca»
40 BupycHbie 3a001eBaHuS Y€IOBEKA,
JKUBOTHBIX, PACTECHUU
41 HanorexHnonoruu B 6M0JIOTMU U METULIUHE
42 JKU3HEHHBIN UK KJIETKU
43 Martpuunsiii cuates JJHK
Xpomocomel. JlabopaTopHast pabota
44 «M3ydeHne XpoMOCOM Ha TOTOBBIX 0.5
MUKpOIpernapaTax»
45 Jlenenune KIETKH — MHUTO3
Tuns! knetok. KaprokuHes v IUTOKUHES.
46 Jlabopatopnas pabora «Habmonenue 05
MHUTO3a B KJICTKaX KOHYHMKA KOPEIIKa JTyKa
(Ha rOTOBBIX MUKpOIpErapaTax)»
47 Perynsuust )xM3HEHHOr 0 HUKIIA KJIETOK




48

OpraHusm Kak eIHHOE 1E10€

Tkanu pactenuii. JlaboparopHas pabora

49 . - 0.5
«M3ydeHne TKaHel pacTeHU»
TxaHM KUBOTHBIX M YEJIOBEKA.

50 JlaGopaTtopHas pabota «/3yueHue TkaHei 05
KHUBOTHBIX»
Opransl. Cucremsl opranoB. JlabopaTopHas

51 pabora «/3ydueHre OpraHoB IBETKOBOTO 0.5
pacTeHus»

52 Omopa Tena opraHu3MoB

53 JIBUKEeHHE OPraHu3MOB

54 [Intanue opraHn3mMoB

55 [MuTanne MO3BOHOYHBIX )KUBOTHBIX.
[TumeBapuTenbHas CHCTEMa YeJI0BEKa

56 JlpIxaHue opraHu3MoB

57 JIpIXaHUe TO3BOHOYHBIX KUBOTHBIX U
YeJoBeKa

58 TpaHcnopT BeliecTB y OpraHM3MOB

59 KpoBeHocHast cuctema mo3BOHOYHBIX
KUBOTHBIX M YEJIOBEKA

60 Brinenenue y opraHu3mMoB

61 3ammTa y OpraHu3MoB

62 NMMyHHas cucTeMa 4enoBeka

63 PaznapaxuMocTh 1 perysius y
OpraHH3MOB

64 I'ymopanbHast perysus ¥ SHIOKPHHHAS

CHUCTEMA )KUBOTHBIX U YCIIOBCKa




65

DopMbl pa3MHOKEHHSI OPraHU3MOB

66

ITonoBoe pazMHOXKEHNE

67

Meiios

68

I'amerorene3. O6pazoBaHue U pa3BUTHE
MOJIOBHIX KJIeTOK. JlabopaTopHast paboTta
«/3ydeHme cTpoeHHUs TIOJIOBBIX KJIETOK Ha
TOTOBBIX MHKPOIIpErapaTax»

0.5

69

WNHnuBuayansHOE pa3BUTHE OPraHU3MOB —
OHTOTEHE3

70

3a1<nazu<a OpraHoB U TKaHEeH u3
3apOJbIIICBLIX JIMCTKOB

71

Poctn Pa3BUTUC )KMBOTHBIX.
JlabopaTopHas pabora «BrisiBieHue
MIPU3HAKOB CXOJICTBA 3aPOIBIIICH
ITIO3BOHOYHBIX ) KUBOTHBIX»

0.5

72

Pa3zMHOX€eHME U Pa3BUTHE PACTEHUN.
JlaGopaTtopHas pabora «CTpoeHHE OpraHOB
Pa3sMHOXEHHS BBICIIMX PACTEHUI»

05

73

I/ICTOPI/IH CTAHOBJICHUS U PA3BUTUA
TCHCTHUKU KaK HaAyKN

74

OCHOBHBIC MTOHSTHS U CHMBOJIbI TCHETHKH.
JlabopaTopHas pabora «/[po3oduna kak
00BEKT T'eHETUYECKUX UCCIICIOBAHMII

0.5

75

3aKOHOMEPHOCTHU HaCIIeI0BaHUS
npu3HakoB. MoHOrudpuaHoe
ckpemuBanue. [Ipaktuyeckas pabora
"N3y4yeHue pe3ybTaTOB MOHOTHOPUIHOTO
CKpeluBaHus y 1po30huisr”

0.5




[utonoruueckrne 0CHOBBI MOHOTUOPHIHOTO

76 1
CKpEIUBaHUS
77 Ananmmsupyroliee ckpenBanue. Hemomnoe 1
JIOMHUHUPOBAHHE
JuruOpuHoe CKpelBaHue.
78 [IpakTnueckas padota «M3yuenune 1 05
pE3yAbTATOB TUTUOPUTHOTO CKPELTUBAHUS '
y Ap030(uis»
79 [{uTonorudeckre OCHOBBI TUTHOPUIAHOTO 1
CKpEIIUBaHUs
80 CuerieHHOE HaclIe0BaHUE MTPH3HAKOB 1
81 XpomMocoMHasi TeOpusl HACIEACTBEHHOCTH 1
82 I'eneruka nmosna 1
83 T'enorum kak nejgocTHas CUCTEMA 1
84 ['eneTnueckuii KOHTPOJIb PA3BUTHS 1
pacTeHuH, )KUBOTHBIX M Y€JIOBEKa
85 H3MeHunBOCTH IpU3HAKOB. Buabl 1
W3MEHUYUBOCTHU
86 MonupukanroHHass U3MEHYUBOCTb 1
BapuauuoHHbIN psa M BapUallMOHHAA
kpuBas. JJaboparopnas padota
87 «HccnenoBanue 3akoHOMepHOCTEH 1 05
MO (PUKAIIMOHHOW U3MEHYUBOCTH. '
[TocTpoenune BapualiMOHHOTO psiia U
BapUaLIMOHHON KPUBOW
88 I'eHOTHTIMUYECKAst K3MEHUNUBOCTb. 1
KoMOunaTtuBHast H”3MEHYHUBOCTh
89 MyTanmonHast U3MEHYUBOCTb. 1 0.5




[IpakTueckas pabora «MyTtanuu y
npo30(uiIbl (Ha TOTOBBIX
MHUKpOMpenaparax)»

90

3aKOHOMEPHOCTH MYTAallMOHHOT' O ITpOIecca.
OnureHeTuka v 3MUTreHOMUKa

91

I'eneruka yenoseka. [IpakTnueckas pabora
«CocTaBieHHEe U aHAJIN3 POIOCIOBHON»

05

92

Mertonansl MEIUIIMHCKON T€HETUKN

93

3Ha‘I€HI/Ie MGHHHHHCKOﬁ TCHCTUKH B
Hpe):[OTBpaH_IeHI/II/I " JICHCHUHU I'CHCTUYCCKUX
3a00JIEBAaHUI YEIIOBEKA

94

OCHOBHBI€ MTOHATHUS CENIEKLIUH.
JlabopaTopHas padora «3y4ueHue COpToB
KYJIbTYPHBIX PACTEHUH U MOPOJ JOMAIITHUX
YKABOTHBIX)

0.5

95

MeTozb! CeneKIIMOHHON paboThI.
JlabopaTopHas pabora «3yueHrue METOI0B
CEIIEKIIMH PACTECHHI»

0.5

96

JlocTrxkeHusl CeNleKUnH pacTeHUN U
KUBOTHBIX. [IpakTHueckas pabota
«ITpuBuBKa pacTeHU»

97

CoxpaHeHue, U3y4eHue 1 UCI0Ib30BaHHE
TEHETHYECKUX PECYpCOB

98

buorexHoorus Kak Hayka u OTpacib
npousBojcTBa. [IpakTudeckas pabora
«M3ydenne 00beKTOB OMOTEXHOIOT UM

0.5

99

OCHOBHbIE HaPaBJIECHUSI CUHTETUY €CKOM
OUOJIOTUH




100 XpoMOCOMHas ¥ T€HHasi HH)KEH epUsl

101 Menuinnackue OMOTEXHOIOT U 1
Pe3epsnblii ypok. [IoBTOpenue,
102 . 1
0000111eH1Ee, CHCTEMATH3aIIU 3HAHUH
OBIIEE KOJIMYECTBO HACOB I10 102 135

I[TPOIT'PAMME




11 KUIACC

KoanuecrBo yacos DJIeKTPOHHbIE
Ne ara udposbie
W/ Tema ypoka Beero Konrpoasnbie | IlpakTuyeckue iyqefmﬂ :6g)allonaTeanLIe
padoThI padoThI pecypesI
1 OBomonnoHHas Teopust U. Jlapsuna 1
5 JBMKyIye CrJibl SBOJIIOLMHU BUIOB 110 Y. 1
HapBuny
3 Bbopb0a 3a cymiecTBoBaHME, €CTECTBEHHBIN 1
Y UICKYCCTBEHHBIN 0TOOD
4 DopMHUPOBAHUE CUHTETUYECKON TEOPUHU 1
HBOJIIOLIUU
5 DTarnbl SBOJIIOIMOHHOTO TIpoliecca: 1
MHUKPOAIBOJIIOIHUS U MaKPOIBOJIIOIUS
5 [Tomynsitust — syeMEHTapHast SAUHUTIA 1
HBOJTIOIIHU
3aKkoH reHeTnYeckoro paBHoBecust J[x.
7 Xapnu, B. BaitnOepra. Jlaboparopras 1 05
paboTa «BbIsBIEHHE U3MEHYUBOCTU Y '
ocobeli OTHOTO BUAA»
8 DneMeHTapHbIe (PAKTOPHI IBOJIIOIII 1
9 DddexTt ocHOBaTes. DPdekT 1
OYyTBUIOYHOI'O TOPJIBIIIKA
10 Murpanuu. M30manum nonyisiuii: 1
reorpaduieckasi, OMoJoruyeckas
11 EcTtecTBeHHBIN 0TOOp — HaNpaBIISIONIMMA 1
(bakTop 3BOIOLUN




12

[TonoBoit oTOOP

13

[Tpucnoco6IeHHOCTh OPraHU3MOB Kak
pe3yIbTaT MUKPOIBOIIOIUH.
JlabopaTopnas pabora «3yueHue
apoMopd030B ¥ HAMOATANITAITUHN Y
pPacTeHUU U )KUBOTHBIX»

0.5

14

[Tpumepsl mpucnoco0aeHui y OpraHu3MOB:

Mopdororuyeckue, PU3noIOru4ecKue,
OMOXMMHYECKHE, IIOBEACHY ECKHC.
JlabopaTopnas pabora «IIpucmocobnenns
OpPraHW3MOB U UX OTHOCHUTEIIbHAS
1eI1eCO00Pa3HOCTHY

0.5

15

Bun, ero xputrepuu u CTpyKTypa.
JlaboparopHas pabora «CpaBHEHHE BUIOB
10 MOP(OITOrHUECKOMY KPUTEPHUIOY

0.5

16

CrpykTypa BHIa

17

Bunoo6pazoBanue Kak pe3yabTaT
MUKPO3BOJIIOINH

18

CBs13b MHUKPOSBOJJIOLUHA U SITUACMHOJIOTUN

19

MaKpO3BOJ'IIOHI/IH. ITaneoHToMOrNYECKUE
MCTOAbI U3YUYCHUS 3BOJIIOIUHN

20

buoreorpadguueckue MeToabl U3ydeHUs
ABOJIIOLIUU

21

OMOpPHOIOTHYECKUE U CPAaBHUTEIBHO-
MOP(HOIIOTUYECKUE METOABI U3yUEHUS
ABOJIOLIMHU

22

MonekynspHO-TeHETHYECKuE,
OMOXMMHUYECKHE U MaTEeMaTHYECKHE




MCTOAbI U3YYCHUA 3BOJIIOLIUA

23 OO01Ke 3aKOHOMEPHOCTH IBOJTFOIIUN

24 AnantuBHas paauanus. HepaBHOMepHOCTH
TEMIIOB HBOJIOIUHU

95 Hay4nple THIIOTE3BI TPOUCX 0K ICHUS
KU3HU Ha 3emJie

26 JloHay4yHbI€ MPEACTABICHUS O 3apOXKICHUI
KU3HU

97 OCHOBHBIE 3Tallbl HEOPraHUYECKOM
ABOJIIOIIUHU

28 ['mmoTe3bl 3apoXkKIEHUS KUZHU
Ucropus 3eMnu 1 METOJIbI €€ N3ydeHHUSI.

29 JlaGopaTopHas pabora «M3yueHue u 05
OMKMCAHNE UCKOMAEMbIX OCTATKOB APEBHUX '
OpPraHU3MOB»

30 HauanbHble 3Tansl OpraHn4ecKon
IBOJTIOIIUHT

31 OBOIONUS 3YKapHOT
OCHOBHBIE 3Tallbl 3BOJIIOIIUU

39 pactutenbHOro Mupa. Ilpaktuueckas 05
pabora «M3yueHune ocodeHHOCTEH '
CTPOEHUS PACTEHUH Pa3HBIX OTIEIIOBY»

33 OCHOBHBIE 3TaIlbl IBOJIIOIUU )KUBOTHOT'O
Mupa
OBomonus )KUBOTHBIX. [IpakTHueckas

34 pabora «M3yuenne ocobeHHOCTEH 0.5
CTPOEHUSI TT03BOHOYHBIX KHBOTHBIX )

35 Pa3Butre xu3Hu Ha 3emiie 10 3paM U




nepuoamM

MaccoBrie BbIMHPAHUA — SKOJOIHYCCKUC

36 KPU3HCHI TTPOIIIIOT O

37 CoBpeMeHHBIH 3K0JIOTMYECKHI KPU3HC, €T0
0COOEHHOCTH

38 CoBpemMeHHas cucTeMa OpraHu4ecKoro
MPOIILIOTO

39 OCHOBHBIE CHCTEMAaTUYECCKHE TPYIIIIBI
OpPraHu3MOB

40 AHTpPOIIOJIOTHS — HayKa O YeJIOBEKe

41 Pa3Butue npencraBieHni o
MIPOM CXOKJICHUH YE€TIOBEKa
Mecto 4yenoBeka B cucTeMe
oprannyeckoro Mupa. Jlaboparopnas

42 pabota «3yuenune ocobeHHOCTEH 0.5
CTPOCHHUS CKelleTa YeJIOBEeKa, CBSI3aHHBIX C
MPSIMOX 0K ICHHEM»

43 JIBroKyIMe Cuibl aHTPOIIOreHe3a

44 CooTtHolIeHru e OMOIOTUYECKUX U
COITMATILHBIX ()AKTOPOB B aHTPOIIOT CHE3E

45 OCHOBHBIE CTaIUU AaHTPOIIOT'€HE3a

46 [TaneoreneTuka u majieoreHoOMHKa

47 DBOJIIOLMSI COBPEMEHHOI'O YEJIOBEKA
UYenoseueckue packl. [Ipaktudeckas

48 pabota «3ydeHre 3K0IOrHIEeCKIX 0.5
ajanTalyii 4ejaoBeKay

49 MeX I CITUTUTMHAPHBIE METOIBI

aHTPOIIOJIOTUU




50 3apokIeHHe U Pa3BUTHE IKOJIOTHHU 1
MeTtonb! 3kosioruu. JlaboparopHas pabora

51 «M3ydeHne MeTo0B 3KOJIOTHYECKUX 1 0.5
WCCIIEIOBAHUI»

59 3HaYeHNE SKOJIOTUIECKUX 3HAHUN /TS 1
YeJIoBeKa

53 Okonorudeckue GpakTopsl 1
Abuornueckue Gaktopsl. CBET Kak

54 sKoJiorndeckuit gpaxrop. JlabopatopHas 1 05
paboTta «BpIsiBIeHHE TpUCTIOCOOIEHUI '
OpPraHU3MOB K BIIMSTHHIO CBETa»
Abuotnueckue dpakTopsl. TemmnepaTtypa
KaK 9KOJIOrHuecKuid haktop.

55 JlabGopaTopHas pabora «BpisiBiIeHUE 1 05
MPUCIIOCOOJIEHUH OPraHU3MOB K BIHUSHUIO
TEMIIEPATYpPhD)
Abuotndeckue hakTopsl. BiaaxxHOCTH Kak

56 sKkonorunyeckuit pakrop. Jlabopatopras 1 05
paboTa « AHATOMHYECKHE OCOOCHHOCTH '
pacTeHHid U3 pa3HbIX MECT OOMTAHUS

57 Cpenpl 0OUTaHUSI OPraHU3MOB 1

58 buonoruueckue puTMeI 1

59 JKuznenusie GopmMbl OPraHru3MoB 1

60 buotnueckue pakTopbl 1
3HaueHne OMOTHYECKUX B3aUMOEH CTBUH

61 JUTsl CyHIECTBOBAHMSI OPraHU3MOB B Cpeie 1
oOuTaHus

62 DKOJOruuecKrue XapakTepHUCTUKU 1




nonyJjaanuu

OCHOBHBIE IIOKa3aTEIN MMOIYJIAIUM:

63 YUCIIEHHOCTb, IJIOTHOCTh, BO3PACTHAS U
MOJIOBAs CTPYKTYpa
OCHOBHBIE ITOKa3aTeIH MOy JISAUN:

64 POXKIaEMOCTbh, TPHPOCT, TEMI POCTA,
CMEPTHOCTh, MUTPAIIUU

65 DKosornyeckasi CTpyKTypa HOMyJIsIUU

66 JluHamuKa nonyJsiuu U e€ perysanus

67 KpuBsie pocTa UNCICHHOCTH MOMYJISIIH.
KpuBbie BEKUBaHUS
DKoJIOrnyecKasi HUIla BUA.

68 JlabopaTopnas pabora «IIpucmocobnenns 0.5
CEMSIH PACTSHHH K PacCEIICHUIO)

69 Bun kak cucrema nomyssinui

70 3aKOHOMEPHOCTH TTOBEICHUS U MUTPAIIH
KHUBOTHBIX

71 Coo0miecTBO OpraHu3MOB — OHOIIEHO3

72 DKocuCcTeMa KaK OTKpBITas CUCTEMA

73 KpyroBopor BemiecTB ¥ MOTOK SHEPTUH B
IKOCUCTEME

74 OCHOBHBIE MTOKa3aTeNN 3KOCH CTEMBI

75 DKOJIOruuecKrue NupaMu/ibl

76 W3meHeHust coo0111eCTB — CYKIIECCUU

77 [TpupoaHBIE SKOCHCTEMBI. DKOCHCTEMBI
03€p U peK. DKOCUCTEMBI MOPEN M OKEaHOB

78 [Ipuponnbie 3KOCUCTEMBI. DKOCHUCTEMBI




TYHJP, JIECOB, CTEIEH, IIyCTHIHb

79 AHTpPOIOTr eHHBIE YKOCHCTEMBbI

80 Yp6oskocucrtemsr. [Ipaktuueckas pabora 05
«V3ydenue u onrcanue ypoo3KOCUCTEMBI» '
3akoHOMEpHOCTU (hopMUpOBaHUS

81 OCHOBHBIX B3aUMOJICHCTBUH OPraHMU3MOB B
HKOCHCTEMAX
MexaHu3Mbl BO3JEHCTBUS 3ar pA3HEHUN

82 Pa3HBIX THIIOB Ha CyOOpraHN3MEHHOM,
OpPraHU3MEHHOM, TOIMYJISIIIHOHHOM U
HKOCHUCTEMHOM YPOBHSIX

83 buocdepa — obmienanerapras 00omouka
3emin

84 Yuenne B. U. Bepraackoro o 6uochepe

85 3aKOHOMEPHOCTH CYIIECTBOBAHMS
ouocdepbl

86 KpyroBopoTsl BemiecTs u
OMOreOXMMUYECKHE ITHKIIBI

87 3oHanbHOCTB Onocdepbl. OCHOBHBIE
OMOMBI CYyILIH

88 YcroitunBocTh OMOchepsl

89 DKOJIOrMYecKrue KPU3UChl U UX TPHUIUHBI

90 BoznelictBrue uenoBeka Ha Onocdepy

01 AHTpOIIOreHHOE BO3/ICHCTBHUE HA
pacTUTEINIbHBIN U KUBOTHBIA MUP

92 OxpaHa npupozs!

93 OCHOBHbBIE IPUHIUIIBI YCTONYUBOTO




Pa3BUTUSA YCIIOBCUCCTBA U ITPUPOABI

PanronanbHOE NprUpoI010JIb30BaHUE U

94 coXpaHEHHEe OMOJIOTUUECKOT 0 1
pa3zHooOpa3zus 3eMiu

95 Q§06meHHe 110 TeMe «MHUKpPO3BOIIOIUS U 1
e€ pe3yJIbTaThD»

96 Q§o6meHHe o TemMe «MakpodIBOIIOIHUS U 1
e€ pe3yJIbTaThl»

97 O600m1enue no teme «IIpoucxoxaenne u 1
pa3BUTHE KU3HU HA 3eMIIE»

08 O606mmenue no teme «I[Ipoucxoxnenue 1
YeI0BeKa — aHTPOIIOTEHE3»

99 O6061eHue o TeMe «IKOJIOrus — HayKa o 1
B3aMMOOTHOIIICHUSX OPraHU3MOB)

100 O6o6menue mo Teme «OpraHu3Mel U cpena 1
oOuTaHUs»

101 O6o6meHPIe o TeMe «IKOJIOTUsI BUJIOB U 1
TIOTTY JISIIIA T

102 O600menue no teme «buocdepa — 1
rJ100aIbHAst 9KOCHCTEMAY

OBIIEE KOJIMYECTBO YACOB I10 102 75

ITPOTPAMME







YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOINYECKHUE MATEPHUAJIBI JIUIA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






