Oo0sacTHOE rocyiapcTBeHHOE ABTOHOMHOE
o0meo0pasoBaTe/IbHOE YIPECKICHHE
«lllyxoBckuit uunein» benropoackoi 00aacTn oo

PACCMOTPEHA COT'JIACOBAHA VIBESHS

Ha 3acefanuu MO yunreneit 3aMECTHTENb THPEKT, TUPSHIDE K
€CTeCTBeHHOHAYYHOTO [IUKJIA N.B.Canpaukosa /- 2 nuLgEhe A ‘L
IIporoxon Ne 1 IIp. g /
or «28» asrycra 2023r. «28» aBrvcra 2023 . S
s

PABOYA ITPOTPAMMA
10 YYCOHOMY IPEAMETY
«buomorusy (yriyOJIeHHBIA YPOBEHB)
st 10-11 xmaccos

2023 r.



MOACHUTEJIbBHASA 3AIIUCKA

[Iporpamma mo ydeOHOMY mnpenmety "buonorus" (manee - Ouosjorusi) Ha
ypOBHE cpeqHero obimero oOpazoBaHus pa3paboTaHa Ha ocHOBe DenepabHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoin @enepaunny,
OI'OC COO, Konuenumu mnpenogaBaHusi ydyeOHoro mnpeamera «buomorus» u
OCHOBHBIX MOJIOKEHUM (penepanbHoil paboueilt mporpaMMbl BOCIIUTAHUS.

VYueOnbii npeamer «buonorus» yrnyonéaHoro ypoBHs uzydenus (10-11
KJIACCHI) SBJISIETCS OJHUM W3 KOMIIOHEHTOB TMpeAMeTHOM obnactu «EcTtecTBeHHO-
HayuHble npeamers». CormacHo mnonoxenussMm PI'OC COO mnpoduiibHbIe
yueOHbIE MPEIMEThI, U3ydyaeMble Ha yriayOJE€HHOM YpPOBHE, SIBJISIOTCS CIIOCOOOM
muddepeHmanu  O0y4eHUs] Ha YpOBHE CpPEIHEro ooOIero oOpa3oBaHUA U
NPU3BaHbl OOECTICUYUTHh MPEEMCTBEHHOCTh MEXKJIYy OCHOBHBIM OOIIUM, CPEIHUM
001IUM, CpeHUM MPOPECCUOHATIBHBIM U BhICIIUM 00pa3oBaHueM. B To ke Bpems
KOKIBIA M3 OJTHX YYEOHBIX TIPEIAMETOB JOJDKEH OBITh OPHEHTHPOBAaH Ha
NPUOPUTETHOE pEIIeHHEe 00pa30oBaTENbHBIX, BOCIHUTATENbHBIX M PA3BUBAIOIINX
3a/1a4, CBS3aHHBIX C MNpOQOpUEHTAlMEe OOYyYaIOIUXCs U CTUMYJIHPOBAHUEM
MHTEpeca K KOHKPETHOW 00JIacTH Hay4YHOTO 3HAHMS, CBS3aHHOTO C OMOJIOTHEH,
MEIUIUHOW, SKOJIOTUEH, ICUXOJIOTUEN, CTIOPTOM WIIM BOCHHBIM JIEJIOM.

[Iporpamma mo yuebnomy mnpeamery "buonmorus" naér mpencraBieHue o
Henu W 3aj7adax M3ydeHus ydeOHoro mpenmera «buosnorus» Ha yriyoaéHHOM
YpOBHE, omnpeeseT o0sa3aTebHOe (MHBapUaHTHOE) MPEAMETHOE CoepKaHue, ero
CTPYKTYPUPOBAaHHME TIO pa3feliaM U TeMaM, paclpeielieHre 0 Kiaccam,
PEKOMEH/IyeT TMOCIEAOBAaTeIbHOCTh M3y4Y€HUs YYEOHOro marepuaia ¢ y4EToM
MEXKIPEIMETHBIX M BHYTPUIIPEAMETHBIX CBSI3€d, JOTMKH Y4eOHOro Tmpoliecca,
BO3PACTHBIX OCOOEHHOCTEeW oOyuatomuxcsi. B mporpamme mo Owonoruu
peayin30BaH MPUHLMI TPEEMCTBEHHOCTH C HW3y4YeHUEM OHOJOrMUM Ha YpOBHE
OCHOBHOT'O  o0miero oOpa3oBaHusi, Onarogaps 4YeMmy IpPOCMaTPHUBAETCS
HANPaBJICHHOCTh HA  MOCJEAYIONIee pa3BUTHE  OMOJIOTMYECKUX  3HAHUH,
OPHUEHTHUPOBAHHBIX Ha (HOPMUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
AKOJIOTUYECKOTO MBIIUICHUS, TMPEICTAaBICHUNA O 3J0pOBOM 00pa3e >XHU3HU, Ha
BOCIIUTaHUE OEpPEKHOro OTHOIICHUS K OKpyKalolllel MpupoaHoil cpere. B
nporpaMme 1o OWUOJIOTHUU TakKKe IMOKa3aHbl BO3MOKHOCTH Y4eOHOro mpeamera
«buonorus» B peanuzanuu  TpedoBanud DPI'OC COO k mnIaHUPYEMbIM
JUYHOCTHBIM, METANpPEAMETHBIM M TPEAMETHBIM pe3yjabTaTaM OOydYeHUS W B
(OpMHUpPOBAaHMM OCHOBHBIX BHUJOB Yy4€OHO-IIO3HABATEIILHOW  JIEATEIbHOCTH
OoOy4Jarommuxcss MO OCBOCHHUIO COJEpX aHUS OMOJOrMYEecKOoro o0pa3oBaHUs Ha
YPOBHE CpeIHEro 0011ero o0pa3zoBaHusl.

VYuebnsiil npeamer «buonorus» Ha YpoBHE CpeIHEro oluiero oopa3oBaHUs
3aBepiiaeT OuojorMueckoe o0pa3oBaHME B IIKOJE W OpPHUEHTUPOBAH Ha



paclIpeHre U yriiyoJieHHe 3HaHUK 00ydYaroluXcsli O >KMBOM MPUPOJIE, OCHOBAaX
MOJIEKYJIIPHOW M KJIETOYHOM OMOJIOTMH, SMOpPHOJIOTMM U OUOJIOTMU pa3BUTHA,
T€HETUKH, CEJIEKIINH, OMOTEXHOIOI MU, SBOJIIOLIMOHHOTO YYEHHUS U HKOJIOTUU.

N3yuenne ydeOHOro mnpeamera «buonorus» Ha YriIyOJIEHHOM YpOBHE
OPUEHTHUPOBAHO HAa MOATrOTOBKY OOYYaIOIIMXCA K MOCIEAYIOIIEMY MOTYyYECHHIO
OuosorMueckoro  oOpa3oBaHMs B By3aX U OpraHM3alUsIX  CPEIHEro
npodeccruoHanbHOro odpazoBanusi. OCHOBY €ro COep:KaHUs COCTaBIsET CUCTEMA
OMOJIOrMYECKUX  3HAHWW, TIONYYCHHBIX TMpPU  HU3YYCHHUH  OOYy4YarOIIUMUCS
COOTBETCTBYIOIIUX CHCTEMATHYECKUX Pa3[eioB OMOJOIMH HAa YPOBHE OCHOBHOI'O
oburero obpazoBanusi, B 10—11 kmaccax 3Tv 3HaHUSA TONY4YalOT pa3BuTHe. Tak,
paciidpeHbl W yriyOsjeHbl OHOJIOTMYECKHE 3HAaHMsSI O PAaCTEHUsSX, >KUBOTHBIX,
rpubax, OakTepusx, OpraHU3ME 4YeIOBEKa, OOIIMX 3aKOHOMEPHOCTSAX >KH3HHU,
JOTIOJTHUTENIBHO BKJIFOYEHBI OMOJIOTMUECKUE CBEACHUS IPUKIAJHOIO U IIOMCKOBOI'O
XapakTepa, KOTOPbIe MOXHO HCIIOJIb30BaTh KaK OPHEHTHUPHI IJIsl MOCJEIYIOLIEro
BbIOOpa mpodeccun. Bo3moxkHa Takke MHTErpanusi OMOJOTMYECKMX 3HAHUM C
COOTBETCTBYIOIIUMHU 3HAHUSAMM, IOJYYEHHBIMU OOYUYAIOIIMMUCS MPH H3YYEHUU
busnku, Xxumun, reorpaduu U MaTEMATUKH.

CrpykTypa mnporpammbl 1o ydyeOHOMy mnpenmery "buonorus" ortpaxaer
CUCTEMHO-YPOBHEBbI U 53BOJIOLUMOHHBIM MOAXOABl K H3YYEHHIO OHOJIOTHU.
CoryiacHO UM, U3Yy4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE JJIs )KUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpraHU3alliy, IBOJIIOIUU OPTaHUYECKOI0 MHpa Ha 3emile,
COXpaHEHUsi OHMOJIOrMYecKOro pa3HooOpasusi 1uiaHeTsl. Tak, B 10 kiacce
U3y4aloTCsd OCHOBBI MOJIEKYJSIPHOM M KJIETOYHOM Ouosoruu, sMOpUOJIOTHU U
OMOJIOTMM Pa3BUTHUS, TEHETHUKU M CEJICKLUUHU, OMOTEXHOJOTUU M CHUHTETHYECKON
OMOJIOTHH, aKTYaJU3UPYIOTCS 3HAHUS OOYYAIONIUXCS IO OOTaHWKE, 300JIOTHH,
aHatomuu, Qusnonoruu uenoBeka. B 11 kmacce u3ydaroTCs 3BOJIIOIMOHHOE
y4eHHE, OCHOBBI SKOJIOTUHU U yUeHHue 0 ouocdepe.

VYueOnpiii  mpeamer  «buomorus»  mpu3BaH ~ 00ECMEYUTh  OCBOEHHUE
00y4YaroImMMHUCs OMOJOTMYECKUX TEOPUM M 3aKOHOB, M€, MPUHIMIIOB U MPABUII,
JIeXKalUX B OCHOBE COBPEMEHHOU €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, 3HAHUN O
CTPOEHHM, MHOr0OOpa3sMuM MU OCOOEHHOCTAX KJIETKH, OpraHu3Ma, IOIYJIALNY,
OMOIIEHO03a, SKOCUCTEMBI, O BBIIAIOIINUXCS HAYYHBIX JOCTHUKEHHSIX, COBPEMEHHBIX
MCCIIEIOBAHUSIX B OMOJIOTHH, MPUKIIAIHBIX aCleKTax OMOJOrnYecKux 3HaHui. s
pa3BUTHS U TOAJEPKaHUS MHTEpeca OO0ydalluuxcs K OHMOJOTMH Hapsiay co
3HAYUTEIBHBIM 00BEMOM TEOPETUYECKOr0 MaTepHalia B COJAEPKAHUU MPOrPaMMBbI
1o OMOJIOTUU MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAaHOBJIEHUS W Pa3BUTHUS
TOW WIM MHOW oO0jacTu OMOJOTMH, BKIAJAOM OTEUECTBEHHBIX M 3apyOeKHBIX
YU€HBIX B pellIeHUE BAXKHEUITNX OMOJIOTUYECKUX U IKOJIOTUYECKUX MPOOIIEM.



Lenps u3yuenus yueOHoOro npeamera «buonorus» Ha yriyOJI€HHOM ypOBHE —
OBJIaJICHHE  OOYy4YalOIIMMHUCS  3HAHUSMU O  CTPYKTYPHO-(DYHKIIMOHAIbLHOM
OpraHu3allid >KUBBIX CHCTEM pA3HOTO paHra ¢ MpUOOpETeHUE YMEHUM
MCIOJIb30BaTh 3TH 3HaHUSA B (JOPMUPOBAHUU HHTEpEca K OMpeAenEéHHON obnactu
MpO(EeCCUOHATIBHON JIeATENIbHOCTH, CBSI3AHHOM C OWOJIOrueil, Wiu K BbIOOPY
y4eOHOro 3aBeIeHUsI IJ1s1 TPOJOJKEHUS OMOJIOrMYEeCKOro 00pa3oBaHusl.

Hoctmwxkenue 1enu wu3ydeHus ydeOHoro mnpeamera «buonmorus» Ha
yray6inEHHOM ypOBHE 00€CIIEUMBACTCS PEIICHUEM CIIEeTYIOIINX 3aa4:

OCBOEHHE OOYYaIOIIMMUCS CUCTEMbl OMOJIOTMYECKUX 3HAHUI: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHIICTIIHIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
PaBWJIAX, COCTABJISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KapTUHY MHUPA; O
CTPOCHHH, MHOT000pa3sHMH H OCOOCHHOCTSX OHOJOrHYeCKHX CcHCTeM (KIIETKa,
OpraHu3M, MOMYJISIIKUs, B, OMOreoneHo3, onocdepa); o BhIIAIOIIUXCS OTKPBITUAX
Y COBPEMEHHBIX MCCIIEIOBAHUSAX B OMOJIOTUH;

O3HAaKOMJICHHE OOYYaIOIIMXCA C METOJAMH TO3HAHUS >KUBOW MPUPOJIBI:
UCCJICIOBATEIILCKUMH ~ METOJaMU  OMOJIOTUYECKMX HayK (MOJEKYISpHOU U
KJIIETOYHOM OHOJOrHH, SMOPHOJIOTMM W OWOJIOTMM pa3BUTHUSA, TEHETUKU U
CEeJIeKUU, OWOTEXHOJOTMM M CHUHTETUYECKOHM OWOJIOTMH, TMaJC€OHTOJOTHUH,
DKOJIOTHH);  METOAaMH  CaMOCTOSITEIIbHOIO  TPOBENEHUS  OMOJOTHMYECKHX
UcclieloBaHui B Jjabopatopuu W B mpupoje (HaOmoJIeHue, HW3MEpEeHue,
AKCIIEPUMEHT, MOJIEJIMPOBAHUE);

OBJIaJIcHHE OOYyYarOUIMMHUCS YMEHUSIMU: CaMOCTOSITEIbHO  HaXOJUTh,
aHAIM3UPOBATh U UCIOJIb30BaTh OMOJIOTHYECKYI0 HH(GOPMAIIHIO; TOJIb30BAThHCS
OMOJIOTUYECKON TEPMUHOJIOTHEH M CHUMBOJIMKOHN; YCTAHABIIMBATh CBS3b MEXKIY
pa3BUTHEM OHOJOTUM U COLMAIBHO-’KOHOMHYECKUMH U SKOJIOTHYECKHUMHU
nmpo0jeMaMu 4YelOBEYECTBA; OLICHUBATh MOCIEACTBUS CBOEH NEATEIbHOCTH IO
OTHOUIIEHUIO K OKpYKaloIIel NpUPOAHON cpele, COOCTBEHHOMY 3I0pPOBbIO U
3JI0POBBIO  OKPY)KAIOIIUX  JIIOJICH; OOOCHOBBIBATH W COOJIONATh  MEpPHI
npoduiakTUKU WHOEKITMOHHBIX 3a00JIEBaHMA, TIPaBWIA MOBEACHUS B MPHUPOJE U
oOecrieyeHusi 6€30MacCHOCTH COOCTBEHHOM KU3HENEATEIbHOCTU B YPE3BbIYANHBIX
CUTyallUsIX ~MPUPOJHOIO U  TEXHOTEHHOI'O  XapakTepa; XapaKTepu30BaTh
COBPEMEHHbBIE HAYUYHbIEC OTKPBITUS B 00JIACTH OUOJIOTHH;

pa3BUTHE Y 00YYAIOIUXCSI MHTEIJIEKTYAIbHBIX U TBOPUYECKHUX CIOCOOHOCTEM
B IMpoOlleCCE 3HAKOMCTBA C BBIJAIOIIMMHUCS OTKPBITUSIMU WU COBPEMEHHBIMU
UCCJIEIOBAHUAMH B OHMOJOTHUM, PEIIAEMbIMU €0 MpPOOJIeMaMH, METOH0JIOruei
OHMOJIOrMYECKOro UCCJIEI0BAHMS, IIPOBEICHMUSI AKCIIEPUMEHTAIIbHBIX
MCCIIEIOBAHUM, peleHus] OMOIIOTMYECKUX 3a/1ay, MOACTUPOBAHUS OMOIOTHUECKUX
00BEKTOB U MPOLIECCOB;



BOCIIUTaHUE Y 00YyJaroNuXcsl ICHHOCTHOT'O OTHOIIEHUS K KUBOW NPHUPOJC B
IIEJIOM U K OTJENbHBIM €€ 00beKTaM U SBICHHUSIM; (OPMUPOBAHUE IKOJIOTHIECKOH,
TCHETUYECKOW TpaMOTHOCTH, OOIIEH KyJbTypbl TIOBENCHHS B TIPUPOIE;
WHTETPAIUH €CTECTBEHHO-HAYYHBIX 3HAHU;

NpUOOpETeHHE  OOyJYaIOIMUMHKCS ~ KOMIETEHTHOCTH B paldOHAIBLHOM
NPUPOJIONIONH30BaHUM (COOIOICHHE TPaBWI TIOBEACHUS B MPUPOJIE, OXPAHbBI
BUIOB, DKOCHCTEM, OMOc(hepsl), COXpaHEHUU COOCTBEHHOTO 3/I0POBbS U 3/I0OPOBBS
OKpyXaromux Jroaer (cobmogeHuss wMep npodumakThukyd — 3a00J1eBaHUM,
oOecrieyeHne OE30MACHOCTH JKU3HENEATCIIbHOCTH B YPE3BBIYAWHBIX CHUTYAIIHIX
NPUPOJTHOTO M TEXHOTCHHOI'O  XapakTepa) Ha OCHOBE HCIIOJb30BaHUS
OHMOJIOTMUECKHUX 3HAHUI M YMEHHUH B TIOBCEAHEBHOW KU3HHU;

CO3JaHHE€  YCIOBUM  JUIsI  OCO3HAHHOIO  BBIOOpa  OOy4YaroIIMMHCS
VHIMBU1YaJIbHOMN oOpa3zoBaTenbHOU TPAaeKTOPHUH, CIOCOOCTBYIOIIIEH
nocaeayroneMy npoQecCHOHATBPHOMY CaMOOMNPEICICHNUI0, B COOTBETCTBUH C
VHIUBHUIYaJIbHBIMA HHTEPECAMH U TTOTPEOHOCTSIMU PErruoHa.

OO6miee yuCiIO YacoB, OTBEICHHBIX HA M3Y4YCHHE OWOJIOTHUU Ha yriayOJIeHHOM
ypOBHE cpeliHero odiero oopazoBanusi, coctasisier 204 yaca: B 10 xnacce — 102
yaca (3 gaca B Heziento), B 11 knacce — 102 gaca (3 yaca B HeJEmIO).

OT6op opraHu3alMOHHBIX (OPM, METOJOB U CPEACTB OOYy4YEHUS OMOJIOTHH
OCYIIECTBIISIETCS ¢ YYETOM CHenu@UKU ero COJASpKaHWs W HAMpaBICHHOCTH Ha
MPOAODKEHHE OWMONOrMYecKoro o0pa3oBaHHsS B  OpraHU3alUsAX CPEIHETrO
po¢eCCUOHATILHOTO U BBICIIETO 00pa30BaHMUsI.

O0s3aTenbHBIM YCIIOBUEM MPU 00YYEHUU OMOJIOTUU HA YIIIYOJIEHHOM YPOBHE
SBJISICTCSI TIPOBENICHHWE JTA0OPATOPHBIX M TPAKTUYECKUX pabor. Takke ydactue
OOyYarONINXCS B BBIMOJTHEHUH TPOCKTHBIX M Y4EOHO-MCCIENOBATEILCKIX PabdoT,
TEMaTHKa KOTOPBIX  OMPENCISIETCS yYUTEIEeM Ha OCHOBE  HMEIOIIHUXCS
MaTepPHATbHO-TEXHHYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBHH.



COILEPKXAHUE OBYUYEHUA
10 KJIACC

ConepkaHue nporpaMMbl, BBIIEIIEHHOE KYpPCUBOM, HE BXOOUT B MPOBEPKY
rocyaapcTBeHHou uroropoi arrecranuu (I'MA).

Tema 1. buosorusi kKak Hayka

CoBpemeHnHasi OMOJIOTUsI — KOMILIEKCHasi Hayka. KpaTkasi uctopusi pa3BUTHS
Ouonoruu.  buonormyeckue HaykKM M HM3y4yaeMble ~HMMHU  MIPOOJIEMBI.
@OyHIaMEHTalbHbIE, NPUKIAJHBIE W TOUCKOBBIC HAay4YHbIE HCCIEHOBAHUS B
Ouosoruu.

3naueHue Ouonoruv B (OPMUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAYYHOU
kapTuHbl mupa. IIpodeccun, cBsizanHble ¢ Ouonorued. 3HaueHHe OMOJIOTUU B
NPaKTUYECKON JIESITEIIbHOCTH YEJIOBEKA: MEIULIMHE, CEIbCKOM XO3SICTBE,
MPOMBIIIJIEHHOCTH, OXPAaHE IPUPOBI.

JdemoHcTpanuu

[Toptpersi: Apuctorens, Teodpacrt, K. Jlunneit, XK. b. Jlamapk, Y. dapBus,
VY. I'apen, I'. Mennens, B. . Bepuaackuu, W. I1. [1aBnos, . 1. Meunukos, H.
. BaBunos, H. B. Tumodees-Pecosckuii, JIx. Yorcon, ®@. Kpuk, /. K. benses.

Tabmuupl n cxembl: «CBsi3b OMOJOrMHM C APYrMMHU Haykammu», «Cucrema
OMOJOTUYECKHUX HAYK).

Tema 2. ’)KuBble cucTeMbl M UX U3YyYEHHUE

KuBbie cucTeMBbl Kak MpeaMer u3ydeHus: Ouosioruu. CBOWMCTBA KUBBIX
CHUCTEM: €IMHCTBO XHMHYECKOrO COCTaBa, JUCKPETHOCTb M IEJIOCTHOCTb,
CJIOXKHOCTh M YIOPSAIOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOpTaHU3alusl,
CaMOBOCIIPOU3BEAEHUE, PA3IPa)KUMOCTh, U3MEHUYNBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHu3aldd >KUBBIX CHUCTEM: MOJEKYJSIPHBIM, KIETOYHBIM,
TKAHEBBIH, OpPraHU3MEHHBIN, MOMYJISLIMOHHO-BUI0BOM, AKOCUCTEMHBIN
(OuoreoueHornueckuit), Ouochepupiil. Ilpouecchl, Npoucxonsiuue B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >KUBOro. JKuW3Hb Kak (opMa CyIlIecTBOBaHUS
Marepuu. Hayku, n3ydaromine ;KMBble CUCTEMbBI Ha Pa3HBIX YPOBHSIX OPTraHU3ALUU.

N3yuyenue xuBbIx cucteM. Metonpl Ouosornueckoil Hayku. HaOmronenue,
U3MEPEHHE, IKCTIEPUMEHT, CUCTEMATU3alMs, MeTaaHanu3. [loHsTre 0 3aBUCUMON U
He3aBUCUMOW mnepemeHHOM. [lmaHupoBanuwe »skcnepumenTa. IlocTaHoBka u
npoBepka rumnote3. HyneBas rumote3a. [loHsTHe BBIOOPKH U €€ TOCTOBEPHOCTS.
Pa3bpoc B Owuonormueckux maHHBIX. OIlEeHKa JOCTOBEPHOCTH IMONYYEHHBIX
pe3ynbTaToB. [IpUuMHBI HWCKaXXEHUST PE3yJbTATOB JKcrepuMeHrta. llonarue
CTaTUCTHUYECKOrO TECTA.

JdeMoHcTpanuu



Tabmuupl U cxembl: «OCHOBHbIE MpPHU3HAKU >KU3HW», «buonornueckue
cucrteMbD», «CBOWCTBAa KUBOW MaTepum», «YPOBHH OPraHU3AUU KUBOU
npupoap», «CTpoeHue KUBOTHOW KIETKW», «TKaHM JKUBOTHBIX», «CUCTEMBI
OpPTaHOB YEJIOBEYECKOro opraHusmay, «buoreornenos», «buocdepa», «Meroab
W3YUYEHHUS )KUBOU TIPUPOJIBI».

O6opynoBanue:  jmabopaTopHoe  oOOpyJoBaHUE i [POBEICHMUS
HAOJII0ICHUI, U3MEPEHH, SKCTIEPUMEHTOB.

IIpakTnueckas paGora «lcrnonb3oBaHUE PA3IUYHBIX METOJOB IIPHU
W3yYCHUH KUBBIX CUCTEM.

Tema 3. buosiorust KjieTku

Knerka — cTpykrypHO-QYHKIIMOHAIbHAS eAWMHUIA KuBOro. Mcropus
oTkpbITHA KieTku. Pabotel P. I'yka, A. JleBenryka. Knerounas reopus (T. I1IBanH,
M. Ilneiinen, P. BupxoB). OCHOBHbIE TOJIOKEHUSI COBPEMEHHOH KIJIETOYHOU
TEOPUHU.

Metonbl  MOJIEKYJSIpHOM ¥ KJIETOYHOM  OWOJIOTMU:  MHUKPOCKOMUS,
xpomatorpadus, EeKTpodope3, METOJ MEYEHBIX aTOMOB, IuddepeHImanTpHoe
LEHTPU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIETOK. HM3yuenue @urcuposanmvix
K1emok. DIEeKTpOoHHass MUKpockonus. Kongoxanvnas mukpockonus. Bumanvhoe
(npudicuznerHoe) uzyueHue Kiemox.

JdeMoHcTpanuu

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

Tabnuiel u cxembl: «CBETOBOM MHKPOCKOI, «DIEKTPOHHBI MUKPOCKOID,
«HcTopust pa3BUTHSI METOAOB MUKPOCKOITUI».

OOopynoBaHue: CBETOBOM MHMKPOCKOIN, MHKpPOIIpENnaparsbl pPacTUTENIbHbIX,
YKUBOTHBIX U OaKTEpUATbHBIX KIIETOK.

IIpakTHueckass padora «/3ydyeHue METOAOB KJIETOYHOM OHMOJOTUH
(xpomarorpadus, amekrpodopes, auddepeHIuaNbHOe IEHTPUPYTUPOBAHUE,
[111P)».

Tema 4. Xumnueckasi Opranu3anus KJIeTKU

XHUMHUYECKHM COCTaB KJIETKH. Makpo-, MUKPO- M YJIbTPAMHUKPOIJIEMEHTHI.
Bonma u e€ ponb Kak pacTBOpUTENS, PEareHTra, y4acTU€ B CTPYKTYPUPOBAHUHU
KJIETKH, TEIUIOpEryisiquu. MuHepajabHble BEUIECTBA KJIETKH, MX OHOJOrMYecKas
poJib. Posib KATHOHOB Y AaHWOHOB B KJIETKE.

Opranuyeckne BelIECTBAa KIETKU. buOIIOrMYecKHe MOoNuMeEphl. benku.
AMMHOKHCIIOTHBIN cocTaB 0enkoB. CTpyKTyphl OenkoBoii Momekynbl. [lepBuunas
CTpyKTypa Oenka, TenTHIHAs CBS3b. BTOpuYHAs, TpeTUYHAas, YETBEPTHUYHAS
cTpykTypbl. Jlenatypamus. CsoiictBa OenkoB. Knaccudukamuss  Oenkos.
buonornyeckue Qpynkiumn 6enkoB. /lpuonsl.



VYrneBoasl. MoHOCaxapubl, 1UCaxXapyibl, OJUTOCAXapHIbl U MOJIUCAXAPUIBIL.
O6mwmit 1aH CcTpoeHus U (PU3UKO-XMMHUYECKHME CBOMCTBA  YIJIEBOJOB.
buonornyeckue pyHKIIMM YriIeBOIOB.

Jlunuget. T'uapodunbHo-ruapodoOHbIe cBoiicTBa. Kinaccuukanus munuaos.
Tpurnunepuasl, Qocdonunuasl, BOCKH, cTepoubl. buomornueckue QyHKUUU
aunuaoB. O0ume cBOMCTBAa OMOTOrMYECKUX MEMOpaH — TeKY4YeCTh, CIOCOOHOCTh K
CaMO3aMbIKaHHIO, MTOJIYIIPOHULIAEMOCTb.

Hyxneunnoseie kucnorsl. JJHK n PHK. CrpoeHne HyKIEMHOBBIX KHUCIOT.
Hyxkneorunpl. [lpunnun kommiementapuoctu. [lpaBuno Yapradda. Crpykrypa
JIHK — nBoitnas cniupanb. Mectonaxoxaenue u ouonornueckue pynkuuu JTHK.
Buas PHK. ®yukunu PHK B kierke.

Crpoenne monekynbl AT®. Makpospruueckue cBsizu B Mojekyne ATO.
buonornyeckue pynkuun AT®. BoccTaHOBIEHHbIE TEPEHOCUUKH, UX (PYHKIUU B
kierke. Jpyeue nykneozuompugocgpamer (HT®). CexBenupoBanue JIHK.
Memoovl cenomuxu, mpancKpunmomuKu, npomeoMuKiu.

CrpykrypHas Ouonorus: OMOXHUMHYECKHEe W OMOo(H3NYeCKUue UCCISHOBAHUS
cocTaBa U MPOCTPAHCTBEHHOM CTPYKTYphl OuoOMOnekyn. Mooeruposarnue
CMPYKmMypsl U QYHKYUi OUOMONIEKVI U UX KoMniekcos. Komnvromepnolii ousaiin u
OpeanuyecKull CuHme3 OUOMONEKYI U UX HENPUPOOHBIX AHANO208.

JdeMoHcTpanuu

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

Huarpammel:  «PacnpeneneHne XMMHUYECKHMX JJIEMEHTOB B HEXUBOU
npupoae», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B dKUBOU IIPUPOJIEN.

Tabnuubr u cxemsl: «llepuonuueckas Tabnuua XUMHYECKHX AIIEMEHTOBY,
«CTpoeHue MoJeKkyibl BOIbI», «BellecTBa B cocTaBe opranu3moB», «CTpoeHue
MOJIeKYyJIbl  Oenkay, «CTpyKTypbl O€NKOBOM MOJEKybl», «CTpoeHHE MOJIEKYI
yriaeBoaoBy», «CTpoeHHE MOJNEKYJN JunuioBy», «HyKIEeMHOBBIE KHUCIIOTBD,
«Ctpoenne Monekyibl ATO.

OO6opynoBaHue: XuMUYECKasi MOCyAa U 000py10BaHHUE.

JlabopaTtopnas paGora «O0HapyxkeHHEe OETKOB C MOMOIIBIO KAYECTBEHHBIX
pEAKIUIN.

Jlabopatopnas  padora  «lccienoBaHue — HYKJIEMHOBBIX  KHUCIOT,
BBIJICJIEHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOB.

Tema 5. CTpoenne U QyHKIUH KJICTKH

Tunbel KIETOK: »yKapHOTHYEeCKass W Ipokapuotudeckas. CTpyKTypHO-
(GyHKIHOHANIbHBIE 00pa30BaHUS KIIETKH.



CtpoeHnue npokapuoTuueckoit kiaerku. Kiierounas creHka 0akTepuil u apxei.
Oco0eHHOCTH CTpPOEHHsSI TeTepoTpOoGHON U aBTOTPOGHON MPOKAPHUOTUYECKHUX
KJIETOK. MecTo U pojib IPOKapuoT B OMOIIEHO3aX.

Crpoenue U (G YHKIIMOHUPOBaHUE YKapUOTUYECKOU KJIETKH.
[Ina3marnueckass wmemOpana (mazmanemma). CTpykTypa IUIa3MaTUYECKOU
MeMOpaHbl. TpaHCTIOPT BEHIECTB uepe3 IUIa3MaTUYECKYI0 MEMOpaHy: MAaCcCHUBHBIN
(muddy3us, obneruéHHas auddy3us), aKTUBHBIA (TIEPBUYHBIA W BTOPUUYHBIN
akTUBHBIA TpaHcmopT). [lomymponurnaemocts wmemOpanbl. Pabora Harpuii-
KJIMEBOTO Hacoca. DHAOIMUTO3: MUHOLMTO3, (aronuro3. Jk3ouuTo3. Kierounas
creHka. CTpykTypa v QyHKIMH KJIETOYHON CTEHKU PACTEHUM, rprHOOB.

Huromna3ma. [uto3ome. IluTockener. [Bmxenne nuromiazMbl. OpraHoUIbI
kieTku. OpHoMeMOpaHHBIE OpPraHOWIBl KIETKU: OJHAOIUIa3MaTHYecKas CeThb
(OIIC), anmapat I'onbIku, JTU30COMBI, UX CTpoeHHE M (YyHKIMH. B3aumocBs3b
OJTHOMEMOpPAHHBIX OPraHouAOB KieTKH. CTpOoeHHE TpaHyISPHOTO PETHKYJIyMa.
Mexanusm nanpaenenus 6enxos ¢ IIIC. Cunte3 pacTBOpuMbIX OenkoB. CuHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuii  (arpaHyisipHBIA)  SHIOIUIA3MATUYECKUUN
perukynyM. CekperopHas QyHkuus anmnapata ['onbmxu. Mooduguxayus b6enkos 6
annapame [ onvoxcu. Copmuposka bOenxoe 6 annapame Ionvodcu. Tpancnopt
BELIECTB B KJIeTKe. Bakyonu pacturenbHbIx KieTok. Knerounsiid cok. Typrop.

[TonyaBTOHOMHBIE  OpPraHOMABI  KJIETKW:  MHUTOXOHAPHUH,  IUIACTHUJBL.
IIpoucxoorcoenue mumoxonopuit u niacmud. Cumouozenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenne W (yHKUMM MHUTOXOHApUM M Tuiactul. llepBuunsle,
BTOPUYHBIE U  CJIOXHBIE  MJIACTUAB  (DOTOCHUHTE3UPYIOIUX  DYKAPUOT.
XJI0pOIIaCThl, XPOMOIUIACTHI, JIEMKOIUIACTHI BBICIIUX PACTEHUM.

Hemembpanusie opranouasl kiaetku CtpoeHne U GyHKIIUHM HEMEeMOpPaHHBIX
OpraHoOMJI0B KJIETKH. Pubocompl. IIpomescymounvie Gunamenmol.
MukpodunameHTsl. Axkmunogvle Muxpoguiamenmol. MBbIIEUHbIE — KIIETKH.
AKmuHo8ble KOMNOHEeHMbl HeMbluleyHblX Kiemok. Mukporpybouku. KieTouHsrit
neHtp. CTpoeHHe U [BWXKEHHE JKTYTMKOB M pecHHYeK. MUKpoTpyOouKku
uuTomiasmel. Llentpuons. benku, accoyuuposanmvie ¢ Mukpoguiamenmamu u
muxpompybouxamu. MomopHnule denxu.

SAnpo. O6onouka siapa, XPOMATHH, KapHOILIa3Ma, SIIPBIINIKU, UX CTPOCHUE U
bynkunn. SnepHeiii OenkoBblii MaTpukc. I[IpocTpaHCTBEHHOE pacHoiIOKEHUE
XpOMOCOM B UHTEppazHOM sdlpe. Idyxpomamuu u cemepoxpomamun. benku
XpOMaThHa — THUCTOHBI. J[unamuka sdepHol 00010YKU 6 Mmumose. AHoepHviil
MPAHCHOPM.

Kiterounsle BkiatoueHus. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK 3YKapHOT
(pacTUTENbHOM, JKUBOTHOM, TPUOHON).

JemoHcTpanumn



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

Tabmuupl 1 cxembl: «CTpoeHHE 3YKapUOTHUECKOW KieTkn», «CTpoeHue
XKUBOTHOM  KieTkn», «CTpoeHHE  pacTUTENbHOM  KiIeTkn», «CTpoeHue
MUTOXOHAPHNY, «Aapo», «CTpoeHne NpOKAPUOTHIECKON KIETKI».

OO6opynoBaHue: CBETOBOM MMKPOCKOIN, MHKpPOIpEnaparbl pPacTUTENbHbIX,
KUBOTHBIX KJIETOK, MUKpOIMpenapaThl 0aKTepUadbHbIX KIETOK.

JlabopaTtopHass paGora «lI3ydeHHe CTPOEHUS KIETOK Pa3JIMYHbIX
OpraHU3MOBY.

IIpakTnyeckas padora «/3ydyeHre CBOWCTB KIETOYHON MEMOpaHBI.

JlaGopaTtopnass padora «lccinenoBaHue IIa3MoJi3a W JEIUIA3MOJIU3a B
PACTUTENBHBIX KIIETKaX».

IlpakTnyeckas  padora  «/I3ydeHue  JBWKEHUS  LUTOILUIa3Mbl B
PACTUTENBHBIX KIETKaX.

Tema 6. O0MeH BellecTB M NpeBPallleHIe JHEPTIUH B KJIeTKe

AccuMUIISAINA U TUCCUMUIIAIIMS — JIBE€ CTOPOHBI MeTabonm3ma. Tumnsl oOMeHa
BEIIECTB: aBTOTPOGHBIM U TeTepOTPOPHBIA. YdUacThe KHUCIOpOAa B OOMEHHBIX
mpoleccax. JHEpreTuueckoe obecnedeHue KieTku: mnpeBpauieHue ATO B
oOMeHHBIX Tporeccax. DepMEHTATHBHBIM XapakTep peaKUUil KJIETOYHOTO
meTabonuzma. DepMeHTBl, UX CTPOCHHE, CBOMCTBA W MEXAHU3M JCHCTBUS.
Kodepmentsl. OTanuuns pepMEHTOB OT HEOPraHMUECKHX KaTalnu3aTopoB. benku-
AKTUBATOPbl M OENKU-UHTMOUTOpPBI. 3aBUCHUMOCTh CKOPOCTH (PEpMEHTATHUBHBIX
peakuuii OT pa3IUYHbIX (PAKTOPOB.

IlepBuuHBI CHHTE3 OpraHMYeCKUX BellecTB B Kierke. Dorocunres.
AHOKcuceHHbIll U OKCcuceHHblll pomocunmes y odaxmepuii. Ceemocooupaiowjue
nuUSMeHmyvl U NUSMEHMbl PeakyuoHHo20 yeHumpa. Poinp XJI0poIuiacToB B mpouecce
¢dorocunTeza. CBeroBas u TeMHoOBas Ga3pl. Domoovixanue, Cs., Cy u CAM-munol
gdomocunmesa. IlponykTuBHOCTh (oTOCHHTE3a. BrnusHue pa3znuuHbx (PakTOpoB
Ha CKOpocTh (hoTocHHTEe3a. 3HaueHHe (POTOCUHTE3A.

XEeMOCHHTES. Pa3HooOpa3ue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTpUPUIUpPYIOIIUE OaKTepuu, >KeIe300aKTepuu, CcepoOaKTEpHUH, BOIAOPOIHbIE
OakTepuu. 3HaUEHUE XEMOCHUHTE3A.

AHa’poOHbIe opranm3Mbl. Buabsl Opoxenus. [IpoaykTel OpokeHHS W HUX
WCIIOJIb30BAaHUE YEIIOBEKOM. AHa’pOOHBIE MUKPOOPraHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTUM U BO30YAUTENHN OOIE3HEH.

AspoOHBIE OpraHU3MBI. Oransl SHEPreTUYECKOTO oOMeHa.
[ToaroroBuTenbHBIN 3Tamn. [ THKOIN3 — 0ECKUCIOPOAHOE PACIICIICHUE TITFOKO3HI.

buonornueckoe okucCneHHUE, WK KIETOYHOE JbIXaHUE. POnbp MUTOXOHIpHUI B
npoleccax OMoaornyeckoro okucienus. Luknmnueckue peakuuu. OKUCITUTENBHOE
dbochopuwnupoBanue. Ouepeus memobpannozo epaduenma npomornos. Cunmes



ATD: paboma npomonnou ATD-cunmaswi. llpeumyiiecTBa a’poOHOr0 MyTHU
oOMeHa BelecTB nepea aHadpoOHbIM. DP(HEKTUBHOCTh YHEPTreTUUECKOro 0OOMEHa.

JdemoHcTpanuu

[Toprpetsr: [x. Ipuctin, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Onrenerapar, 11. Mutuen, I'. A. 3aBap3uH.

Tabnuupl u cxembl: «POTOCUHTE3Y», «IHEPreTHUECKUl 0OMen», «bruocunres
6enkay, «CtpoeHue GpepMeHTa», «XEeMOCHUHTE3».

O6opynoBaHue: CBETOBOM MHKPOCKOI, OOOpPYAOBAHHUE ISl MPUTOTOBJICHUS
MOCTOSTHHBIX ¥ BPEMEHHBIX MUKPOIIPENapaToB.

JlaGopaTopnass padora «/3ydyeHue  KAaTaJIUTUUECKOW  aKTUBHOCTHU
(dbepMeHTOB (Ha MpUMeEpe aMHIIa3bl UK KaTalasbl).

Jlabopatopuass padGora «M3ydeHne (HEPMEHTATUBHOTO PaCIICTUICHUS
MEePOKCHJIa BOJIOPO/Ia B PACTUTENIBHBIX U )KUBOTHBIX KIIETKaX.

JlaGopaTtopnasi padora «CpaBHeHue TporeccCOB  (OTOCHMHTE3a U
XEMOCHHTE3a.

JladopaTopHasi padoTa «CpaBHEHHE MPOIECCOB OPOKECHUS U JbIXAHHS.

Tema 7. HacaeacrBenHast HHGOpMaLMs M peau3alus eé B KJIeTKe

Peakuuu mMarpuuHoro cunresa. [IpuHIUIN KOMIUIEMEHTAPHOCTU B PEAKITUSIX
MaTpUYHOTO CHHTe3a. Peanu3zanus HaciaeAacTBeHHOW mHGopManuu. [ eHeTHuecKuii
KOJ, €ro cBoucrBa. TpaHckpumiusa — MarpuuHblii cuHTe3 PHK. IlpuHnmmne
TPAHCKPUIMIUU: KOMIUIEMEHTAPHOCTh, AHTUIAPAJIIEIbHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckou knemxe. Hexooupyrowue PHK.

Tpancnsiuus u e€ sranbl. Yuactue TpancnoptHeix PHK B 6mocunTese Genka.
VYcnoBust OuocuHTe3a Oenka. KomupoBanwe amuHOKUCIOT. Ponb pubocom B
OounocunTtese Oenka.

Cospemennvie npedcmasieHus o cmpoenuu 2enog. OpraHuzalus reHoma y
IPOKApUOT U DYKApHOT. Peryndius akTMBHOCTH I'€HOB Yy NHpokapuor. ['mmoresa
ornepona (®. XKako6, XK. MaHo). MoaekynsipHvie mexanuzmvl SKCHPECCUuu 2eHO8 y
aykapuom. Ponv xpomamuna 6 pezynayuu pabomul 2enos. Perynsius 0OMEHHBIX
npoiieccoB B kiieTke. Kierounsrit romeocras.

Bupychl — HekiieTouHble GOpMBI )KU3HU U 00JIMraTHbIe napa3utbl. CTpoeHue
MIPOCTHIX U CIOXKHBIX BHPYCOB, PETPOBUPYCOB, OakTepuodaroB. JKusHenmbili Yuki
JIHK-cooepocawux supycos, PHK-cooepacawux eupycos, 6baxmepuoghaeos.
Obpamuas mpanckpunyus, pegepmasd, unmezpasd.

Bupychpie 3a0oneBanus denoBeka, xMBOTHbIX, pacTtenuit. CITN]J], COVID-
19, conmanbHbIe 1 MEAUIIMHCKUE TTPOOIIEMBI.

buounpopmamura: unmeepayus u anaruz o6onvuux maccugos («bigdatay)
CmMpYKmMypHuIX buono2udeckux oannvix. Hanomexuonoeuu 6 ouonocuu u meouyune.
lIpoepammupyemvie pynxyuu 6earkos. Cnocodwl 0ocmasKu 1eKapcms.



JdemoHcTpanumn

[Toptpetsr: H. K. Konsuos, /. Y. IBaHOBCKUM.

Tabmunpl u cxembl: «buocunTe3 Oenkay», «I'eHeTHYecKuil Koy, «Bupyceiy,
«baxTepuodaru.

IIpakTnuyeckas padora «Co31aHue MOAEIN BUPYCA.

Tema 8. 7/Ku3HeHHbII HUKJI KJICTKHU

Knerounsiéi 1uki, ero mnepuoabl W peryisinusa. WMurepdaza u  MuUTO3.
Oco0eHHOCTH TPOLIECCOB, MpoTeKaroumx B HHTepdaze. [loaroroBka KiIeTku K
nenenuto.  Ilpecunrerndeckuit  (MMOCTMUTOTUYECKUM),  CHUHTETUYECKHU U
MOCTCUHTETUYECKUH (MPEMUTOTUYECKUI) MepUO bl UHTEP(hA3HI.

Marpuunsii cunre3 JIHK — perukanus. Ilpunnunsr perumkanuu JJHK:
KOMIUIEMEHTAPHOCTh,  MOJYKOHCEPBATUBHBIM  CHHTE3, AHTUIAPAJJIEIBbHOCTD.
Mexann3m pemukanuu JIHK. Xpomocombr. Ctpoenue xpomocoM. Tenomeps u

Teaomepa3a. XPOMOCOMHBIM Ha0Op KJIETKM — KapuoTun. JIUIUIOUIHBIA U
rariougHbelii  Habopsl  XpoMocoMm. ['omonoruunbie Xpomocombl. [lomoBbie
XPOMOCOMBI.

Jenenne knerkm — wmuTo3. CTaguu MHTO3a W MNPOUCXOIAIIAE B HUX

npoueccol. Tunsl muTo3a. KapuoknHes n nurokuHe3. buosorndeckoe 3HaueHUE
MUTO3a.

Perynmanust mutoTHueckoro IuKiIa KiIeTkd. [IporpamMmmupyemasi kieTodHas
rudesnp — arnomnros.

Knerounoe sapo, XxpoMocombl, (GyHKIIMOHAJTIbHAs T€HOMHKA. MexaHuzmol
nponugepayuu, oupgepenyuposku, cmapenus u cuberu kiemok. «l{ugposas
KemKkay — ououngopmamuyeckue mooeiu HyHKYuoOHUpPOBaAHUs. KIemKuU.

JdemoHcTpanuu

Tabmuiel u cxembl: «KWU3HEHHBIH UK KJIETKH», «Muto3», «CtpoeHue
xpomocomy, «Pemnukamus JHK».

OO6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpOIpenapathl: «MuT03 B KIETKax
KOpEIIIKa JIyKay.

JlabopaTopnass  padora  «/3ydeHue  XpoMOCOM  Ha  TOTOBBIX
MUKpOMpenapaTax.

JlabopaTopHas pabdora «HabGmonenne MuTo3a B KJIE€TKaxX KOHUYMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKpOIIpENapaTax ).

Tema 9. CTpoeHue 1 (pyHKIMH OPraHU3MOB

buonornyeckoe paszHooOpaszue OpPraHU3MOB. OIHOKIIETOYHBIE,
KOJIOHMAJIbHBIE, MHOTOKJIETOYHBIC OPTaHU3MBI.

OcoOEHHOCTH ~ CTPOEHUS M KUBHEACSATEIbHOCTH  OJHOKJIETOYHBIX
opranu3MoB. bakTepuu, apxeu, OMHOKJICTOYHBIC TPUOBI, OJHOKICTOYHHIC
BOJIOPOCIH, Apyrue NpoTucThl. KonoHuagbHble OPraHU3MBI.



B3auMocBsa3p 4acTei MHOIOKJIETOYHOIO OpraHusMa. TKaHu, Oprasel U
cucteMsl opraoB. Opranusm Kak eauHoe nenoe. ['omeocras.

Tkanu pacrenuil. Tumbl pacTUTENbHBIX TKaHEW: oOpa3oBaTesbHas,
MOKPOBHAs, TMPOBOJSIIAS, OCHOBHAs, MexaHHueckas. OCOOEHHOCTH CTpPOCHHS,
(YHKIUI U pacMONO0KEHNs TKaHEH B opraHax pacTeHUM.

TkaHM >KUBOTHBIX M 4e€lIOBeKAa. THIBI KUBOTHBIX TKaHEW: DIIUTEIUAJIbHAs,
COEIMHUTENbHAs, MblllleyHas, HepBHas. OcoOEeHHOCTH CTpOeHMs, (QYHKIUH U
PaCIIONOKEHUS TKAaHEN B OpraHax KUBOTHBIX U YEJIOBEKA.

Opranel. BereratnBHble M T'e€HEpaTHMBHBIE OpraHbl pacteHuid. OpraHel U
CUCTEMBI OPIraHOB JXMBOTHBIX U YenoBeKa. DyHKIIMHA OPraHOB U CUCTEM OPraHOB.

Onopa Tena opranuzMoB. Kapkac pacrennil. CkeneTsl OJHOKIETOYHBIX M
MHOT'OKJIETOYHBIX XUBOTHBIX. HapyxHblii M BHyTpeHHHH ckeneT. CTtpoeHue u
THUIIBI COEIUHEHNSI KOCTEN.

JIB>KeHWE  OpraHu3MoB.  [[BH>KEHME  ONHOKJIETOYHBIX  OPraHU3MOB:
amMEOOuIHOE, KI'YTUKOBOE, PEeCHUYHOE. JIBM)KEHHE MHOTIOKJIETOYHBIX PAaCTEHUI:
TPONMU3MBI M HACTUM. JIBM)KEHHE MHOIOKJIETOYHBIX J>XMBOTHBIX M YEJIOBEKA:
MbllIeyHas cucreMa. Peduiekc. CkeneTHble MBIIIIBI U UX padoTa.

IIutanne opranuzmoB. IlornmomeHue BOABI, YIIIEKUCIOrO Ta3a |
MUHEpAJIbHBIX BELIECTB pacTeHUsAMU. lIuranue xuBOTHBIX. BHyTpunosoctHoe u
BHYTPHUKJIETOYHOE MHUIIeBapeHue. lIuTtaHue mNO3BOHOYHBIX MUBOTHBIX. OTHeENbI
MUIIEBAPUTENIBHOrO TpakTa. llnmeBapurenbHble keneswl. [lnmeBapuTenbHas
CHUCTEMA YEJIOBEKA.

Jpixanue opranu3MoB. JIpixanue pacteHuit. J{pixanue skuBoTHbIX. Judy3us
ra3oB 4epe3 MOBEPXHOCTh KIeTKU. KoxkHoe nbixanue. /[pixarenbHas noBEpXHOCTD.
XKabepHoe u né€royHoe apixaHue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOIMOHHOE  YCIIO)KHEHUE CTPOEHUS JIETKUX IMO3BOHOYHBIX JKMBOTHBIX.
JIpixarenpHas cUcTeEMa 4YeloBeKa. MeXaHW3M BEHTWIILMHM JETKUX Yy NTHUI] U
MIIeKonuTaomuX. Perymsmus npixanus. J{pixarenbHble 00bEMBI.

TpaHncnopT BemIECTB y OPraHM3MOB. TpPaHCIIOPTHBIE CUCTEMBI PACTECHMM.
Tpancnopt BemecTB y KUBOTHBIX. KpoBeHOCHas cucrema M €€ Oprassbl.
KpoBeHocHast cucrema ITO3BOHOYHBIX JKMBOTHbIX M u4enoseka. Cepaue,
KPOBEHOCHBIE COCYJIbl M KpoBb. Kpyrm KpoBooOpamieHus. OBOJIOLUOHHbIE
YCIIO)KHEHUSI CTPOEHMSI KPOBEHOCHOW CUCTEMBI MO3BOHOYHBIX JKMBOTHBIX. Pabora
cepaLa v €€ perysus.

Brigenenne y opraHu3MoB. Beigenenue y pacteHuid. Beigenenue y
#*UBOTHBIX. CokparurenbHble Bakyonu. Opranel BbaeneHus. Duibrpanus,
CeKpelys U 00paTHOE BcachIBAaHME KaK MEXaHM3MbI pabOThl OPraHOB BBIJCIECHUSI.
CBsI3p MOJOCTH TENA C KPOBEHOCHOM M BBIICIIUTEIBHON CUCTEMaMu. Briaenenue y



NO3BOHOYHBIX >KMBOTHBIX MU yenoBeka. [louku. CtpoeHue u (yHKIMOHUPOBAHUE
HeppoHa. OOpa3zoBaHHE MOYH Y UEIOBEKA.

3amMra y OpraHu3MOB. 3alluTa y OJHOKIETOYHBIX OpraHu3mMoB. CHoOpsI
OakTepuil M WUCTHl MPOCTEUIINX. 3al[UTa y MHOTOKJIETOYHBIX PACTEHUH.
Kyrukyna. Cpeacrsa macCUBHOM M XUMHAYECKOU 3aIUThI. OUTOHIUIBI.

3amura y MHOTOKJIETOYHBIX »XMBOTHBIX. IIOKpOBBI M HMX IPOU3BOAHBIE.
3amuTa opraHusma oT OonesHedl. MIMmyHHas cuctema udenoBeka. Knerounslit u
TYMOpaibHBIH MMMYHUTET. BpoxaéHHbli u mpuoOpeTéHHBbIN crnenuduyeckuit
UMMyHUTET. Teopust KiOHaJIbHO-celeKTuBHOro ummyHnurera (I1. Dpmux, @. M.
bepuer, C. Tonerasa). BocmanurenbHble OTBETHI OpraHu3MoB. Poib BpOXKIEHHOTO
UMMYHUTETA B Pa3BUTHUH CUCTEMHBIX 3a00JI€BaHUI.

Pazgpaxumocts u perymsimus y  opraHusmoB. Paznmpaxumocts  y
OIHOKJIETOYHBIX OpraHu3sMoB. Takcucel. PazmpaxumMocTte u  perymsuus y
pactenui. POoCcTOBBIE BENIECTBA U UX 3HAYCHUE.

HepBHast cucrema u peduiekTopHas peryisius y >XUBOTHBIX. HepBHas
cucTemMa M €€ OTAeNbl. DBOJIOLHOHHOE YCI0KHEHHE CTPOCHUSI HEPBHOM CHCTEMBI
y JKUBOTHBIX. OTHenbl TOJOBHOIO MO3ra MO3BOHOYHBIX JKUBOTHBIX. Pediiekc u
pednexkTopHas ayra. be3ycioBHbIe U YCIIOBHBIE PE(DIICKCHI.

I'yMopasibHass peryiisiivs M HJIOKPUHHAs CHCTEMa JKUBOTHBIX U YEJIOBEKA.
JKene3pl HHAOKPUHHOM CUCTEMBI M HMX TOPMOHBI. JlelCcTBME TOPMOHOB.
B3auMoCBsI3p HEpBHOW M SHIOKPUHHOM cucTeM. ['unortamnamo-runodusapHas
cucTeMa.

JdemoHcTpanuu

[Toptper: U. I1. [TaBnos.

Tabnuubr u cxembl: «OIHOKJIETOYHBIE BOAOPOCHHN», «MHOTOKIETOYHBIE
Bogopocian», «bakrepun», «lIpocteiimme», «OpraHbl LBETKOBBIX PAacTEHUN,
«CucteMbl  OpraHoB IIO3BOHOYHBIX JKHBOTHBIX», «BHyTpeHHee cCTpoeHue
HacekoMbIX», «TkaHu pacrenuit», «KopueBbie cuctembl», «CTpoeHue cTeOs»,
«CTpoeHre JHCTOBOM IUIACTHUHKW», «TKaHM >KUBOTHBIX», «CKEJET 4YeI0BEKa,
«IInmeBapurenpHas cucrema», «KpoBeHocHas cucremay», «/lpixarenbHas

CHCTEMAa, «HepBHass  cucremay, «Koxay, «MplllIeuHass ~ cuUcTeMay,
«BplgenurenbHas cuUcTeMay, «OHIAOKpUHHAs cucteMa», «CTpOEHHE MBI,
«AMMyHUTETY, «KHI1€4HOn0I0CTHEIE, «Cxema  TIMTaHUA  PaACTEHMII»,

«KpOoBEHOCHbIE CHUCTEMBI TTO3BOHOYHBIX KHUBOTHBIX», «CTpO€HHE THUIAPHIY,
«CTpoeHue 1uiaHapun», «BHyTpeHHee cTpoeHue noxaeBoro 4epsi», «HepBHas
cuctema peio», «HepBHas cucrema arymkw», «HepBHas ~— cuctema
npecMmbikaronuxcsi»y, «HepBuas  cucrema  nruny, «HepBHas — cuctema
MJIEKOTTUTaIomux», «HepBHas cuctema uenoBekay, «Pediaexcey.



OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHKpPOINpenapaTbl OJHOKIETOYHBIX
OpraHW3MOB, MUKPOIIPENApaThl TKAHEH, PaKOBUHBI MOJUIFOCKOB, KOJUIEKIUU
HACEKOMBIX, UTJIOKOXHX, >KMBBIC SK3EMIUISIpPhl KOMHATHBIX pacTeHUil, repbapuu
pacTeHUl pa3HbIX OTHAENOB, BIIAXKHBIE IpPEnaparbl JKUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKIIUM OECHO3BOHOYHBIX JKMBOTHBIX, CKEJET YEIOBEKa,
o0opyaoBaHUE AJI1 JEMOHCTPALIMK TOYBEHHOI'O U BO3IYIIIHOT'O MUTAHUS PACTEHUH,
pacuIerieHns KpaxMala U OelKoB 1oj IedcTBHEM (GepMEHTOB, 000pYA0BaHUE /IS
JEMOHCTPALMH OIBITOB IO U3MEPEHUIO KU3HEHHON EMKOCTHU JIETKUX, MEXaHU3Ma
JbIXaTENbHBIX ABUKEHUI, MOJEIN I'OJIOBHOI'O MO3ra Pa3jJu4HbIX )KUBOTHBIX.

JlaGopaTopHasi padora «/I3ydeHue TKaHEel paCTCHUI.

JlabopaTopHas padora «/3yyeHre TKaHEN KUBOTHBIX ).

JlaboparopHas padora «/I3ydeHue opraHoB LIBETKOBOI'O PACTEHHS».

Tema 10. PazmHoOkeHNe U pa3BUTHE OPTaHU3MOB

@opMbl pa3MHOKEHHUS OpraHM3MOB: Oecronoe (BKJItouYas BEreTaTUBHOE) U
nojoBoe. Buasl  Oecrosioro  pa3MHOMXEHUS:  MOYKOBAHUE,  CIOPYJISIUS,
(¢parmeHTanys, KIOHUPOBAHUE.

[TonoBoe pa3zmuoxenue. [lonoBele kieTkn, win ramersl. Meio3. Craauun
meno3a. [loBenenue xpomocoM B Merno3e. Kpoccunrosep. bruonornueckuii cMbICi
Melo3a M TOJIOBOro Imporecca. Meilo3 M €ro MecTo B JKMU3HEHHOM IIMKJIE
OpraHU3MOB.

[IpenzaponeieBoe passurue. ['amerorenes y »xuBoTHbIX. 110510BBIE KENE3BI.
OO6pazoBaHue 1 pa3BUTHE MOJOBBIX KieTOK. CriepmaTorenes u oorene3. CTpoeHue
MOJIOBBIX KJIETOK.

OmionoTBOpeHne W SMOPHOHAIBHOE pa3BUTHE JKUBOTHBIX. (CrocoObl
OIJIOIOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NHauBuayaibHOE pa3BUTHE OPraHU3MOB (OHTOTE€HE3). DMOPUOIOTUsl — HAyKa
0 Pa3BUTUU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTIOCUL.
Konyenyus mopgocenoe u moodenu mopgoeeneza. Craaun >MOpHOreHes3a
KUBOTHBIX (Ha mpumepe Jjsarymku). JlpoOmenme. Tumbl  apoOieHus.
Jlemepmunuposannoe u HedepmuHupoganHoe OpobneHue. bnacmyna, munvl
onacmyn. OCOOCHHOCTH JPOOJICHUS MIICKOMHUTAIOIMIUX. 3apOJbIIIEBhIE JIMCTKU
(ractpyssinusi). 3akiiaJka OpraHOB M TKaHEW U3 3apOJIbIIIEBBIX JIMCTKOB. B3aumHoe
BIMSIHME dYacTeld pPa3BUBAIOLIErOCS 3apojbllia (dMOpUOHAIbHAS WHIYKIIHS).
3aknanka IUIaHa CTPOEGHMSI JKMBOTHOIO KAaK PpE3yJbTaT HEpapXUUYECKHUX
B3aUMOJICUCTBUI TeHOB. BiusiHue Ha 5>MOpHUOHANIBHOE pa3BUTHE PaA3IUYHBIX
(aKTOPOB OKpY’KaIOIEN CPEBI.

Poct u pasButne xuBOTHBIX. llocTamMOpuoHanbHblii mepuon. I[lpsmoe wu
HempsiMmoe  pas3BuTue. Pa3zButne ¢ meramopdo3oM y O€CHO3BOHOYHBIX U
MO3BOHOYHBIX JUBOTHBIX. DBHOJIOrMYECKOE 3HAYECHHE MPSAMOrO0 U HENPSIMOro



pa3BUTHS, UX PACOpPOCTpaHEHUE B Mpupoje. Tumbl pocrta KUBOTHBIX. DakTOphI
PEryISIUU POCTA JKUBOTHBIX U YenoBeka. CTaauu mocTaMOpHOHAIBHOTO pa3BUTHUSA
y )KMBOTHBIX U uenoBeka. [lepuoasl onTorenesa uenoBeka. CTapeHHe U CMEPTh Kak
OMOJIOTUYECKUE TTPOIIECCHI.

Pa3smHoxxeHne u pasButue pacteHuid. 'amerodur u cnopodur. Meiio3 B
KU3HEHHOM IMKjie pacteHuil. OOpa3oBaHue cmop B Ipoiecce Menosa.
l'amerorene3 y pacreHuil. OIUIOAOTBOPEHUE M PA3BUTHE PACTUTEIBHBIX
OpraHu3MoB. /[BOMHOE OIJIOAOTBOPEHHE Y IIBETKOBBIX pacTtenuil. OOpa3oBanue u
pPa3BUTHUE CEMEHMU.

MexaHn3MBbI PETYNSALUNANA OHTOI€HE3a Y PACTEHUN U )KUBOTHBIX.

JdemoHcTpanuu

[Toprpersr: C. I'. Hapamun, X. Hlneman.

Tabmunpl U cxembl: «BereratuBHOe pa3MHOXKEHHE», «TuUIbl Oecroyioro
pa3MHOXKEHUs», «Pa3MHOXKEHUE XJIaMUAOMOHAIb», «Pa3MHOXEHHE HBIJICHBD,
«Pa3zmHOXeHue ruapel», «Meio3», «Xpomocomsel», «I'amerorenes», «CTpoeHue
SAUIEKIIETKH U crepmaTo3onga», «OCHOBHBIE CTaAuu OHTOreHeza», «llpsamoe u
HENpsIMOE pas3BuUTHE», «PazBuTHe MaWCKOro Xxyka», «PasBurue capaHum»,
«Pa3Butne nATYmIKW», «JI[BOWHOE OIUIOJOTBOPEHUE Yy LIBETKOBBIX PACTECHUIN»,
«CTpoeHue CeMsiH OJHOJOJIBHBIX U JIBYJOJIBHBIX PACTEHUN», «KU3HEHHBIA LUK
MOPCKOW  KamycTbl», <OKW3HEHHBIM [UKI Mxa», <«KU3HEHHBIM LMK
ManopOTHUKAY, «KU3HEHHBIN LIUKII COCHBD.

OOGopynoBaHKE: CBETOBOM MMKPOCKOI, MHUKpONpenapaThl SUIEKIECTOK MU
CIIEpMAaTO30UI0B, MOAENb «LIUKII pa3BUTHS JIATYIIKK.

JlaGopaTopHasi padora «/3ydyeHue cCTpoeHHS MOJOBBIX KJIETOK Ha TOTOBBIX
MHKpOIpEnaparax.

IIpakTnyeckass padora «BrpisBlIeHME NOPU3HAKOB CXOACTBA 3apOJIbILICH
MIO3BOHOYHBIX JKMBOTHBIX).

JladbopaTtopHas padora «CTpoeHHe OpraHoB pPa3MHOKEHHUS BBICIIUX
pacTeHun».

Tema 11. I'eHeTMka — Hayka 0 HACJEACTBEHHOCTH U HM3MEHYHMBOCTHU
OpPraHu3MoOB

Hctopust cTaHOBIEHUS W pPa3BUTUS TEHETUKWM Kak Hayku. PaGoter T
Menpnens, I'. ne ®pusa, T. Moprana. Ponp oTedecTBEHHBIX YYEHBIX B Pa3BUTHH
reHetuku. Padotrel H. K. KonbnioBa, H. 1. Basunona, A. H. benosepckoro, I'. JI.
Kapneuenko, 0. A. ®duwmnuenko, H. B. Tumodeera-Pecosckoro.

OCHOBHbIE TEHETUYECKHUE MOHITUS U CUMBOJIBL. [ 'OMOJIOrMYHBIE XPOMOCOMBI,
aJUIENIbHBIE TEHBI, aJbTEPHATHUBHBIE MPU3HAKU, JOMUHAHTHBIA WM PELECCUBHBIN
MPU3HAK, TOMO3UT0Ta, FETEPO3UT0Ta, YUCTAsl TUHUS, THOPUIbI, TEHOTHUI, (DEHOTHII.



OCHOBHBIE ~ METO/ABl  TEHETHKU: THOPUIOJIOTUYECKUH,  IUTOJIOTUYECKUH,
MOJIEKYJISIPHO-T€HETHYECKU .

JdemoHcTpanuu

IToptpersr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. U.
BasuiioB, A. H. benoszepckuii, I'. [[. Kapneuenko, FO. A. ®umunuenko, H. B.
TumodeeB-PecoBckuii.

Tabnuiel u cxeMbl: «MeTobl TeHETUKNY, «CXeMbl CKPEUTUBAHUS.

Jlabopatopuass padora «/[po3odmma Kak OOBEKT TEHETHUYECKHX
HCCIIEIOBAHUI».

Tema 12. 3akoHOMEpPHOCTH HACIEACTBEHHOCTH

Monorubpunnoe ckpemmuBanue. IlepBplii 3akoH MeHaens — 3aKkoH
ennHooOpas3ust THOpUAOB nepBoro nokoneHus. [lpasuno nomunupoBanus. Bropoi
3aKOH MeHnaens — 3aKOH pacIleIuIeHUs NPHU3HAKOB. lluTomormyeckue OCHOBBI
MOHOTHOPUTHOT'O CKpEIIuBaHus. [ UMoTe3a YUCTOTHI TaMeET.

AHanuzupyouiee ckpemnBanye. [IpoMexyToOUHbI XapakTep HACIIEI0BAHUS.
Pacmiennienre npu3HakoB IpU HENOJIHOM JOMUHUPOBAHUH.

JHuruOpuaHoe ckpemuBanue. TpeTuil 3akoH MeHiens — 3aKOH HE3aBUCUMOT0
Hacje[oBaHUsA  Tpu3HakoB.  lluTomorumueckue  OCHOBBI  JUTHOPUIHOTO
CKpELIUBaHUSI.

CuernieHHoe HacienoBaHue npuzHakoB. Paborel T. Moprana. CuerieHHoe
HACJICOBAaHUE T'€HOB, HAPYILICHHWE CLEIUIEHUS MEXAYy I'e€HaMH. XPOMOCOMHas
TEOpHs HACIEACTBEHHOCTH.

I'eneTuka nmona. XpoMOCOMHBIM MEXAHU3M OIPEAECIEHUS Moa. AYyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbIi M TeTepOramMeTHbId MOoJ. |'eHeTnueckas
CTPYKTYpa MOJOBBIX XpoMocoM. HacnenoBanue npu3HaKkoB, CHETUIEHHBIX C MTOJIOM.

['enotun kak nemnoctHas cucrema. [Inernorponus — MHOXKECTBEHHOE JEUCTBUE
reHa. MHOXECTBEHHbIN auienn3M. B3aumoneilcTBUEe HeEaUIeNbHBIX T'EHOB.
Kommiiementapuocts. Dnuctas. [lonmumepus.

['eHeTMYECKMIT KOHTPOJIb PAa3BUTHUS PACTEHUM, XKUBOTHBIX M YEJIOBEKa, a
Takke (U3UOJIOTHYECKUX TMPOIECCOB, TMOBEACHUS WM KOTHUTUBHBIX (DYHKIUH.
['enernueckue MexaHU3Mbl CUMOMOTeHE3a, MEXaHU3MbI B3aUMOJIEUCTBHS «XO35IUH
— Tapa3uT» U «XO03IMH — MHKpoOHOM». ['eHeTmueckue acmheKThl KOHTPOJS U
W3MEHEHUS HACJIEICTBEHHON WH(OPMAITUU B TTIOKOJICHHUSIX KIIETOK U OPTaHU3MOB.

JdemoHcTpanumn

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

Tabnuier u cxembl: «llepBwiif 1 BTOpO 3akoHbl Menaens», «Tpetuit 3aKoH
Meunnensa», «AHanu3upyroniee CcKpemuBaHue», «HemomHoe TOMUHHPOBAHUEN,
«CUemIeHHOEe HacJeOBaHUE TMPU3HAKOB Yy Jpo30duibl», «l'eHeTHKa ToJay,



«Kapuotun denoseka», «Kapuorun nposzoduib», «Kapuotun nTHUIBDY,
«MHOXEeCTBEHHBIN aljIean3M», «B3auMo1elicTBHE IT'€HOBY.

OOGopynoBanue: MoJEIb JUISI  JIGMOHCTPAIIMM  3aKOHOB — €IMHOOOPa3Us
rUOpUIOB TIEPBOTO TIOKOJICHHWSI W PACHICIUICHUS TMPU3HAKOB, MOJEIb IS
JEMOHCTPAllMi 3aKOHA HE3aBUCMMOIO HACJIENOBAaHHUS TPU3HAKOB, MOJIEIb JJIA
JEMOHCTpAallMM CIIETUIEHHOIO HAcCJIEJ0BaHUs IPU3HAKOB, CBETOBOM MMKPOCKOI,
MUKpoIipemnapar: «Jlpo3odumna.

IIpakTuyeckass pa6ora «M3yueHne pe3ynbTaTOB MOHOTHOPUIHOTO
CKpEILIUBaHUA Y APO30(PUITBI».

IIpakTuueckass  padora  «M3ydyeHue  pe3yabTaToB  JUTHOPUIHOTO
CKpEIIUBAHUA Y APO30(PUITBI.

Tema 13. 3aK0HOMEPHOCTH U3MEHYNBOCTH

B3aumoneiictBue reHotuna u cpeabl npu  dopmupoBaHuu (peHoTHna.
N3menumBoCcTh mpu3HAKoB. KauecTBEHHbIE M KOJIWYECTBEHHBIE MPU3HAKU. Buas
M3MEHYHMBOCTH: HEHACJIEACTBEHHAs M HACJICACTBCHHAS.

MopudukaniioHHass HW3MEHYMBOCTH. Ponb cpeasl B (hOpMUPOBAHHUM
MOIU(PUKALIMOHHON HM3MeHYMBOCTH. Hopma peakuuu npusHaka. BapuanmoHHbIN
pan u BapuanmonHass kpuBas (B. Moranncen). CpoiicTBa MoauduKarimoHHOM
M3MEHYHUBOCTH.

I'eHOoTHIIMUECKAsT M3MEHUMBOCTH. CBOMCTBA T'€HOTUITHYECKON M3MEHUYNBOCTH.
Bupl reHOTHITMYECKOM U3MEHUMBOCTH: KOMOMHATUBHAS, MyTal[MOHHAS.

KomOuHaTuBHas u3MEHYMBOCTH. Meio3 M MOJOBOM TMPOIECC — OCHOBA
KOMOWHATUBHON N3MEHUYNBOCTHU. POJIb KOMOMHATUBHON M3MEHUYUBOCTHU B CO3aHUU
TEHETUYECKOro pa3Hoo0pas3us B Mpejiesiax 0JTHOrO BUIA.

MyranmoHHass HM3MEHYMBOCTh. BHAbl MyTalMil: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  HWHAYUUPOBAaHHbIE MyTaluh. SIIepHbIE W
HUTOIIa3MaTudeckue mytanuu. CoMaTHdecKrue W MOJ0oBble MyTauuu. [IpudnHbI
BO3HUKHOBEHUS MyTauuid. MyTareHbl HW WX BJIWSHUE Ha OpPraHU3MBL.
3aKOHOMEPHOCTH MYTAIMOHHOI'O TMpoIlecca. 3aKOH TOMOJIOTUYECKUX PSAJIOB B
HacieacTBeHHo u3MmenyuBoctu (H.W. BaBwiioB). BHesinepHass M3MEHUMBOCTH U
HACJICJCTBEHHOCTb.

Onueenemuxa u 3SNUSEHOMUKA, POJb INUSEHEMUYeCKUxX Gaxmopos 6
HACe008aHUU U UBMEHYUBOCMU EeHOMUNUYECKUX NPUSHAKOB Y OP2AHUMOB.

JdemoHcTpanumn

[Toprpersr: I'. ne ®pus, B. Moranncen, H. 1. BaBunos.

Tabmumper w  cxembl: «Buasl u3MeHUMBOCTHY, «MoauduKarnoHHas
U3MEHYHUBOCTH, «KomOuHaTuBHas U3MEHYHUBOCTHY, «Meiio3y,
«OmnonoTBopeHuey, «I 'eHeTndeckue 3a00eBaHus YeI0BeKay, «Buabl MyTanuii.



OO6opynoBaHue: XUMBble W TepOapHbIe AK3EMIUISIPbl KOMHATHBIX PAacTEHUH,
pucyHku (dpotorpadum) ;KUBOTHBIX C pa3JIMYHBIMU BUIAMHU U3MEHYMBOCTH.

JlaGopaTopuasi padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOIU(UKAIIMOHHON W3MEeHYuBOCTH. [locTpoeHune BapHallMOHHOTO psAa H
BAPHUALIMOHHOUN KPUBOW.

IIpakTnyeckas padora «Myramuu y jApo3oduiasl  (Ha TOTOBBIX
MUKpOMpenapaTax).

Tema 14. I'eHeTHKa Yesi0BeKa

Kapuorun uyenoBeka. MexayHapoaHas nporpaMMa HMCCIEAOBaHUsS T€HOMA
yernoBeka.  Meroabl  M3y4YeHUsT ~TEHETMKM  YEJlIOBEKAa:  TEHEaJlOTMYECKUU,
OJIN3HEIOBBIH, LUTOr€HETUYECKUH, MONYJISIIUOHHO-CTaTUCTUYECKUIA,
MOJIEKYJISIPHO-T€HETUYECKHM. CoBpemMeHHOE ONpENIETICHAE TE€HOTHIIA:
ITIOJIHOTEHOMHOE CEKBEHUPOBAHUE, T'€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[T11P-ananu3a. HacneacTtBeHHble 3a00ieBaHUs YeliOBeKa. [ eHHbIE U XPOMOCOMHBIE
00Jie3HM 4YenoBeKa. boJe3HW C HacleCTBEHHOW MPEApacoNoKEHHOCTHIO.
3HAYE€HWE MEIUIMHCKON T€HETHKU B NPEJOTBPAILECHUH U JICUEHUH I'€HETHUYECKHUX
3a0oneBaHUi 4yenoBeka. MeauKO-reHeTUYecKoe KOHCYJIbTHpoBaHue. CTBOJIOBbBIE
KJIeTKU. [[OHATHE «TE€HETHYECKOro rpy3a». JTHUYECKUE ACIEKTHI UCCIENOBAaHUN B
00J1aCTH peJaKTUPOBAHHUS T€HOMA U CTBOJIOBBIX KJIETOK.

['enernueckue (akTophl MOBBIIICHHONW UYYBCTBUTEIBHOCTH 4YEJIOBEKAa K
(u3NUEeCKOMY M XMMUYECKOMY 3arpsi3HEHUIO OKPY’KaroIllei cpenbl. I'enernyeckas
IPEAPACTIONOKEHHOCTD YENOBEKA K MMAaTOJIOTHSM.

JdemoHcTpanuu

Tabmuier 1 cxembl: «Kapuotun denoBeka», «MeToapl W3y4eHHUS] TEHETUKHU
qyenoBeKkay, «I eHeTuueckue 3a001€BaHUS YEIOBEKAY.

IIpakTuyeckas padora «COCTaBICHUE U aHAIU3 POJOCIOBHON.

Tema 15. Cenrekuust OpranusMoB

JlomecTuKanusi W CeJNEeKUUs. 3apOXKJICHHE CEIEKIUH W JOMECTHKALUU.
VYuenne H. WM. BaBunoBa o IleHTpax MNpOUCXOXKIEHUS U MHOrooOpaszus
KYJbTYPHBIX pacTeHui. Ponp cenekuuy B CO3JaHMM COPTOB PACTEHUM U IIOPOJ]
#uBOTHbIX. CopT, mNOpoma, MmMTaMM. 3aKOH T'OMOJIOTUYECKHX PSAIOB B
HacjaenAcTBeHHOM wu3MeHuumBocty H. WM. BaBumioBa, ero 3HadeHue IA
CEJICKITMOHHOU PaOOTHI.

Metoasl cenekIMoHHOM paboThl. M cKycCTBEHHBIM OTOOp: MAacCOBBIM H
UHAUBUAYaNbHBIA.  DTambl  KOMOMHAIMOHHOW  cenekuuu.  McnblTanue
OpOU3BOAMUTENEH MO MOTOMCTBY. OTOOp MO TE€HOTHIy C IOMOILBIO OLEHKHU
¢dbeHoTHma MOTOMCTBA U OTOOP MO TEHOTHUITY ¢ moMotibio aHanu3a JIHK.

HckyccTBeHHBI ~ MyTareHe3  Kak  METOJ  CEJIEKUMOHHOM  paloThl.
PannanmoHHblii 1 XUMHYECKUN MyTareHe3 Kak MCTOYHUK MYTalUil y KyJIbTYpPHBIX



dbopm opranuzmoB. HMcmnonb30BaHHE TEHOMHOI'O PEIAKTUPOBAHMUS M METOIOB
pexomOuHaHTHBIX JIHK 17151 monmydeHus ucxoIHOro Marepuana Jijisi CeNeKInu.

[Tonyuenune MOJIUTUIOUIOB. BuyrpuBunosas ruOpuIu3aIvs.
bnuzkoponcTtBeHHOe  ckpenuBaHue, wiau  uHOpuguHr.  HepojcTBenHoe
CKpelluBaHue, WM ayTOpuauHr. ['erepo3uc U ero npuuuHbl. Mcnonab3oBaHue
rerepo3uca B cenekuuu. OtaanénHas rubpuauzanus. [Ipeononenune Oecruionus
MEKBUIOBBIX THOPUIOB. JIOCTHKEHUS CENEKIIUN PACTEHUI U )KUBOTHBIX. «3e1éHas
DEBONIOYUAN.

CoxpaHeHue U U3YyUYEHUE I'CHETUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUU U
UX JUKAX poaMuyed i1 CO3/aHMsl  HOBBIX COPTOB M THOPUIIOB
CENbCKOXO3SMCTBEHHBIX  KYJIbTYp. M3yuenue, coxpaneHue u  YnpaeileHue
2eHeMUYeCKUMU pecypcamu CenbCKOXO3AUCMEEHHbIX U NPOMBICIOBbIX HCUBOMHBIX
8 Yesx YAVUUEeHUs CYUeCmeyiomux U co30aHus HO8bIX NOpPOO, TUHUL U KPOCCOS8, 8
MOM HYucie ¢ NpUMEHEHUeM COBPEeMEHHbIX MemOoO008 HAYYHbIX UCCLEe008AHUL,
nepeoosulx uoell U nepcneKmueHblX MmexHoL02UlI.

JdeMoHcTpanuu

IToprpersi: H. W. BaBunos, . B. Muuypun, I'. . Kapneuenko, II. IL
Jlykpsnenko, b. JI. Acraypos, H. bopnoyr, /I. K. benses.

Tabnuiel 1 cxembl: «L{eHTPBI TPOUCXOKACHUS U MHOT'000Pa3Usl KYJIbTYPHBIX
pacTeHuit», «3aKOH TOMOJOTMYECKUX PSAOB B HACIEACTBEHHON HU3MEHUYHBOCTHY,
«MeTtonpl cenekiuny, «OTnanéunas rudpuauzanus», «MyTareses.

JlabGopaTopHas padora «3ydueHue copToB KyJbTYpPHBIX PACTEHUN U MOPOJ
JOMAITHUX KUBOTHBIX).

JlaGoparopHasi padora «3ydueHrue METOJIOB CEIEKIIUU PACTCHUI.

IIpakTnyeckas padora «IIpuBuBKa pacTeHu».

Ikckypeusi «OCHOBHBIE METOABI U JOCTHUXKEHMSI CEJNEKIMM PACTEHUN U
KUBOTHBIX (Ha CENEKIIMOHHYIO CTaHIIUIO, IJIEMEHHYIO bepmy,
COPTOHUCTIBITATEIILHBIN yYaCTOK, B TEIJIMYHOE XO34MCTBO, B JIaDOPAaTOPHIO
arpOyHUBEPCUTETA WIM HAYYHOTO LIEHTPA)».

Tema 16. buorexHo10rus ¥ CHHTETHYECKAsI OMOJIOTHSI

OOBEKThI, UCHONb3yeMble B OMOTEXHOJIOTMH, — KJIETOYHbIE W TKaHEBbIE
KYJIbTYpHI, MUKPOOPTaHU3MBI, ux XapaKTEepUCTHUKA. TpaaunmonHas
OMOTEXHOJIOTHS:  XJICOOMEeUeHne, TMONyYeHUEe KHCIOMOJIOYHBIX IPOIYKTOB,
BUHOzAenue. Mukpoobuonornyeckuit cuHre3. OOBEKTbl MHUKPOOHOIOTHMYECKHUX
TexHoyiorui. [Ipon3BosicTBO Oenka, aMUHOKHUCIIOT U BUTAMUHOB.

Co3nanue TEXHOJOrMid U MHCTPYMEHTOB LIE€JIEHANPABICHHOTO U3MEHEHHUS U
KOHCTPYUPOBAaHUS TEHOMOB C LIEJBIO MOJYYEHHUS] OPTaHU3MOB U UX KOMIIOHEHTOB,
CoJieprKallliuX HE BCTPEUAIOIIHNECS B MPUPOE OMOCUHTETUYECKHUE MYTH.



Knerounas unxkeHepusa. MeTonbl KyJlbTypbl KIETOK M TKaHEW PACTEHUN U
#*UBOTHBIX. Kpuobanku. Comaruyeckas rTUOpuAM3alUg W COMATUYECKUN
smOpuoreHe3. Vcnonp30BaHWe TaIUIOWOB B CEJIEKIMM pacTeHuil. [lonyuenue
MOHOKNIOHANbHBIX anmumei. Hcnonv3oeanue MOHOKIOHANbHBIX U NOAUKIOHATIbHBIX
aumumen 6 Mmeouyure. VICKyCCTBEHHOE OIUIOJAOTBOpPEHHE. PeKOHCTpyKuus
AWIEKIETOK U KJIOHUPOBAHHUE KUBOTHBIX. METON TpaHCIUIAHTALMU SAEP KIIETOK.
Texnonoeuu 0300po8eHs, KYJIbMUBUPOBAHUSL U  MUKDOKIOHATLHO20
DA3MHOJNCEHUS CEbCKOXO3AUCMBEHHBIX KYIbMYP.

XpoMocoMHass M Te€HHasd WHXeHepusa. VICKyCCTBEHHBIM CHHTE3 Te€Ha U
koHcTpyupoBanue pekomouHanTHeix JIHK. Cozoanue mpanceennvix opeanuzmos.
JlocT>KeHUusT Y NEPCHEKTHBBI  XPOMOCOMHOM W T€HHOM  WHYKEHEpPHUH.
DKOJIOTMYECKHE U 3TUYECKHE MTPOOJIEMBI FTEHHON HH)KEHEPUU.

Meaununckue Ouorexnonoruu. I[loctrenoMuas uudposas meaunuHa. [1LP-
JMarHocTuka. MeTaOoJIOMHBIA aHaIN3, TEHOIEHTPUYECKUM aHaau3 MpoTeoMa
YeJIOBEKa JJISI OLIEHKH COCTOSIHUS €ro 370poBbs. M CHONb30BaHHE CTBOJIOBBIX
KjaeTok. TapreTtHas Tepanus paka. 3D-OuonmxkeHepuss ais  pa3pabOTKu
(yHIaMEHTAbHBIX OCHOB MEAMIMHCKUX TEXHOJOTHM, CO3JaHMsI KOMILJIEKCHBIX
TKaHEH COYETAaHHWEM TEXHOJOTMH TPEXMEpHOro OuonpuHTHMHra u ckaddonauara
JUISL PELLICHMS 33/1a4 [TEPCOHATU3UPOBAHHON MEAULIMHBI.

Co3naHne BEKTOPHBIX BakKLMH C LENbi0 OOecredeHus: KOMOMHMPOBAHHOU
3amuThl OoT Bo3Oyauteneir OPBU, ycTaHOBieHHE MOJEKYJISAPHBIX MEXaHU3MOB
¢yuxuunonuposanuss PHK-cogepskamumx BUpYCOB, BBI3BIBAIOIIUX OCO0O OIMACHBIE
3a00sieBaHus YeJIOBEKA U )KUBOTHBIX.

JdeMoHcTpanuu

Tabnuubr u cxemsl: «/cnonp30BaHUE MUKPOOPTAHU3MOB B MPOMBIIIIICHHOM
IPOU3BOACTBEY, «KileTouHass nHKEHEPUs», «I €eHHas HHXKEHEPUS».

JlabopatopHas pa6ora «/3ydeHne o0bEeKTOB OMOTEXHOIOT M.

IpakTnueckas padora «[lomyyeHre MOTOUYHOKUCIBIX TPOTYKTOBY.

JKekypeusi «bHOTEXHONOrMA — BaKHEWIIasi TPOU3BOJAUTENbHAS CHIIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE MMPOU3BOICTBO)Y.

11 KJIACC

Tema 1. 3apo:kneHue u pa3sBUTHE 3BOJIONMUOHHBIX NPeEACTABICHUNA B
Oonosorum

OpomtounonHas Tteopuss Y. JlapBuna. Ilpeanochbuikn BO3HUKHOBEHHS
napBuHu3Ma. JKu3Hb U HayuyHas AestenbHocTh Y. JlapBuHa.

JIBYOKyIIME CUIIbI 3BOJIOLMHY BUoB 110 Y. JlapBuHy (BbICOKasi HHTEHCUBHOCTD
pPa3MHOXKEHHUSI OpPraHM3MOB, HACJEICTBEHHas M3MEHYMBOCTh, Ooppba 3a
CYILLIECTBOBAHHE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).



Odopmnenue cunternueckoit Teopun H3Bomonuu (CTDI). HelrpanbHas
teopus HBomtonMu. CoBpeMeHHas HBOJIOIMOHHAS  OWONOrusl. 3HayeHue
HBOJIIOIIMOHHON TeOpUH B (POPMUPOBAHUYU €CTECTBEHHO-HAYYHON KapTHUHBI MUPA.

JdemoHcTpanuu

IToptpersl: Apucrorens, K. Jlunnen, K. b. Jlamapk, 3. XK. Cenr-Unep, XK.
Krosee, Y. Hapeun, C. C. YerBepuxos, . . lImansraysen, x. Xonaein, . K.
benses.

Tabmuubr u cxembl: «Cuctema >kuBod mpuponsl (mo K. Jluxuero)y,
«Jlecthuna xuBbIX cymectB (mo Jlamapky)», «Mexanusm (opmMupoBaHUs
NPUCTIOCOOJIEHU y pacTeHuid W >KUMBOTHBIX (mo Jlamapky)», «Kapra-cxema
Mmapiipyra nyremectBusa Y. Japsunay, «Haxoaku Y. JlapBunHay, «DopMbl 00pbOBI
3a cymiectBoBanue», «llopoasl romyoOeit», «MHOroobpasue KyiabTypHBIX (GopM
KamycTb», «[1opoapl JOMAIIHUX KUBOTHBIX», «CxeMa 00pa3oBaHUsI HOBBIX BHJIOB
(mo Y. [apBuny)», «Cxema COOTHOUICHUSI JBWXKYIIUX CHJ IBOJIOLUANY,
«OCHOBHBIE MTOJIOKEHUS] CHHTETUYECKON TEOPHUH SBOJIFOLIUN.

Tema 2. MUKPO3BOJIIOIHS U €€ Pe3yJibTAThI

[Tonynsauus Kak 3jieMEHTapHas eIuHHIA 3BOIIOIUU. COBpEMEHHbBIE METO/bI
OLICHKM TE€HETUYECKOr0 pa3HOoOOpa3us W CTPYKTypbl nomynisiui. M3MeHeHue
reHooHa TOMYJSIMU KaK DJIEMEHTapHOE SBOJIOIMOHHOE SIBICHUE. 3aKOH
reHeTuyeckoro paHoBecus Jx. Xapau, B. BaitHOepra.

OneMeHTapHble (PaKTOphl (IBHXKYIIHME CHIIbI) 3BOMIOUMHA. MyTallMOHHBINA
npouecc. KomOunatuBHas wu3MeHuuBOCTh. [Jlpelid reHOB — ciydaiiHble
HEHANpaBJICHHbIE HM3MEHEHMsI 4YacToT aieraed B monymsauusx. Oddexr
ocHoBaTens. IDggexm Oymvinounozo eopaviwka. CHudiCEHUE 2eHemUYecKko2o
pasnoobpazus: npuyunsl u ciredcmeus. llpossnenue s¢pgpexma Opetigpa 2enog
oonvuwux U manelx  nonyaayusAx.  Murpauud.  W3omAuMs  mOMYISIUIN:
reorpaduyeckas (MpocTpaHCTBEHHAsI), OMoJorudeckast (penpoayKTUBHAs).

EcrecTBennbiii or00p — HampaBistomuii ¢akrtop sBomonun. Dopmbl
€CTECTBEHHOI0  OTOOpa:  JABWXKYLIMM, CTaOWIM3UPYIOIIMM,  pa3pbIBAIOLINN
(nm3pynTuBHbIi). TlonoBoil orOop. BO3HUKHOBEHHE M 3BOJIOLUS COLUAIBHOTO
NOBEJCHUS )KUBOTHBIX.

[Ipucnoco0AeHHOCT  OPraHU3MOB  KaK  pe3yabTaT  MHUKPOIBOJIOLHH.
Bo3HukHOBeHHE — mpucrocoOneHuid y  opraHu3MoB.  Apomopdo3bl U
uanoanantauuu. Ilpumepsl npucnocoOaeHuil y opraHu3mMoB: MOp(OIOru4ecKue,
¢usnonornyeckue,  OHMOXUMHUYECKHUE,  ToBeAeHUeckue.  OTHOCUTENBHOCTh
IPUCTIOCOOJIEHHOCTH OPraHU3MOB.

Bun, ero kpurepunm u cTpykTtypa. BupooOpazoBaHume Kak pe3yJbTar
MUKpO3BONIIOIMHU. M3o0mauus — kimoueBod ¢akrtop BuaooOpazoBaHus. Ilytu u
CIIocoObI BUJI000pa30BaHMS: aJUIONAaTPUYECKOe (reorpacduueckoe),



CUMIIATpUUECKOEe  (IKOJIOTMYECKOE), «MTHOBEHHOE»  (NOJIUILTIONAN3ALuS,
rubpuauzanus). JJMTeaTsHOCTh HBOIIOIMOHHBIX MPOIECCOB.

Mexanu3Mbl GOpMHUPOBaAHUS OMOJIOTUYECKOTO pa3HOOOpa3usl.

Ponp »BOMOLMOHHONW OWoOnOrMM B pa3pabOTKE HAYYHBIX METOJOB
coXpaHeHHs1 OMopa3zHooOpazusi. MUKPOIBOIOINUS U KOIBOJIOIUS MMAPAa3UTOB U UX
x03s5ieB. MexaHu3mbl OPMUPOBAHUSI YCTOMUUBOCTA K AaHTUOMOTHKAM M CHOCOOBI
O0pBbOBI C HEel.

JdemoHcTpanuu

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

Tabmuupl u cxembl: «MyTanmoHHas HM3MEHUYMBOCTHY, «llomynsironHas
CTPYKTYypa Buaa», «Cxema MposiBjIeHus 3akoHa Xapau—BainOepray, «JBuxyiue
CWJIBI DBOJIIOITUNY, «DKOJIOTHYECKasT M30JAIUS MOMYyJISIHi CeBaHCKOU (opemmy,
«l'eorpaduueckasi M30JSIUA  JIMCTBEHHUIBI CHOUPCKOM W JIMCTBEHHMIIBI
naypckoi», «llonmynsiroHHbIe BOJIHBI YUCIEHHOCTH XUIIHUKOB U KEPTBY, «Cxema
JICHCTBUSL €CTECTBEHHOTro o0T0opa», «PopMbl OOpHOBI 3a CYIECTBOBAHHEY,
«MHpycTpuanibHpId MenaHu3sM», «OKuBble nckonaemeiey», «lI0KpOBUTENIBCTBEHHAA
OKpacka YKUBOTHBIX), «[Ipenymnpexnaromast OKpacka KUBOTHBIX»,
«Pusnonornueckue ananrauuny, <«IIpucnocoOJeHHOCT, OpraHu3MOB U €€
OTHOCHUTENIBHOCTBY», «Kputepuu Buaa», «Buabl-nBoiiHukn», «CTpykTypa BuAa B
npupojae», «CrocoObl BuAooOpazoBanus», «l'eorpaduueckoe BHUI000pa3zoBaHUE
TpEX BHUIOB JIAHABIIICH», «IKOIOTHUYECKOE BHUI000pa30BaHHE BHIOB CHHHID,
«[Tonumnounael pacreHuit», «KanycTHO-peedHblid THOPUITY.

OO6opynoBanue: repbapun pacTeHUN, KOJUIEKIIMYA HACEKOMBIX, Uydelia MTHIL 1
3BEpeil C MpUMepaMu pa3IMYHBIX MTPHUCTIOCOOJICHWM, dYydelna NTHI[ U 3Bepei
pa3HBIX BHJOB, TepOapum pacTeHUN ONU3KUX BHUJIOB, 00pPa30BaABIIHMXCS
Pa3JIMYHBIMU CTIOCOOAMHU.

JlabopatopHass padora «BblsiBIieHHE W3MEHYMBOCTH Y OCOOEH OJHOro
BUJIAY.

Jlabopatopnas  pabdora  «lIpucmocoOnmeHuss  OpraHMsMOB H  HX
OTHOCHUTENIbHAS LIEIECO00Pa3HOCTbY.

JlaGopaTtopnasi paGora «CpaBHeHHE BHIOB 10 MOP(]OIOTHIECKOMY
KPUTEPHIO.

Tema 3. Maxkpo3Boonus 1 eé pe3yabTaThl

Metonbl  M3ydeHUsS ~MaKpod3BOJMIOIMHU. [laneoHTOnOrMyeckue MeTonbl
uzydeHus: sBomouuu. Ilepexomueie ¢GopMbl M QUIOTEHETUYECKUE  PSIIIbI
OpraHU3MOB.

buoreorpaduueckue Meronsl u3ydeHus s3Boironuu. CpaBHeHHE (IOPHI U
dbayHbl MaTEpUKOB M OCTPOBOB. buoreorpaduueckue obmactu 3emiau. Buubl-
SHIAEMUKHU U PEIUKTHI.



OMOPHOJIOTUYECKUE U CPABHUTEIBHO-MOP(OIOTUYECKUE METObl HU3YyUYECHHUS
ABONMIOLMM. ['€HeTHYecKue MEXAaHU3Mbl HBOJIIOLAM OHTOTEHE3a M MOSABJICHUS
ABOJIOLIMOHHBIX  HOBIIECTB. |'OMOJOTMYHBIE W  AHAJIOTMYHBIE  OPTaHbI.
Pynumenrtapuble  opranbl W aTaBU3Mbl.  MOJEKYISIPHO-TEHETUUECKHUE,
OMOXMMHUYECKHE W  MaTeMaTUYECKWE  METOJIbl  HM3YYEHHsS  SBOJIIOLHU.
I'omonoruunsie TeHbl. COBpEMEHHBIE METOJbl MOCTPOCHHS (HUIOTCHETUYECKHUX
JIEPEBHEB.

XPpOMOCOMHBIE MYTAallUX U SBOJIFOLIUSI TEHOMOB.

OOuue 3aKOHOMEPHOCTH (MpaBuiia) 3BOMONUU. [Ipunyun cmenvl hyHKyul.
HeobOpartumocTs 3Bomonnu. AnantuBHas paauanus. HepaBHOMEpHOCTh TEMIIOB
SBOJIOLIHH.

JdemoHcTpanuu

IToptpersi: K. M. bap, A. O. KoBanesckuii, @. Mrosep, 3. [ 'ekkensb.

Tabmunpl 1 cxembl: «DUIOTEHETUUECKUN PsJl JIOMIAINn», «APXEONTEPUKC,
«3Bepo3yObie  smepbl»y,  «Cterouedans»y,  «Punuodpute»,  «CeMeHHbIE
nanopoTHuKn», «buoreorpaduyeckue 30HBI 3emuny, «Jpeid KOHTHHEHTOBY,
«Penukth», «HavanbHble cTagud 5SMOPHUOHAIBHOTO PA3BUTHUS TMO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHBIE W aAHAJOTMYHBIC OpraHbl», «PyIUMEHTBI»,
«ATaBU3MBI», «XPOMOCOMHBIE HAa0OpHI YEIOBEKa W IIMMMaH3e», «[JaBHbIE
HaTPABJICHUSI IBOIOIHIY, «OO0II1e 3aKOHOMEPHOCTH IBOJIOIIHI.

OOGopynoBaHue: KOJJICKIIMU, TrepOapuu, MYJSHKA HCKOMAEMBIX OCTaTKOB
OpraHU3MOB, MYJISI’KH TOMOJIOTUYHBIX, aHAJIOTUYHBIX, PYAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJIJIEKIIUM HACEKOMBIX.

Tema 4. IIpoucxo:kaenne u pasBuTue >KU3HA HA 3emuie

HayuHble rumore3bl NPOUCXOXKIAEHUS KU3HM Ha 3emiie. AOHOreHes u
naHcnepmusi. JloHaydHble TpeaCcTaBICHUsI O 3aPOKICHUU KU3HU (KpEaluOHU3M).
['unore3a NOCTOAHHOTO CaMO3apOKICHHUS )KU3HU U €€ onpoBepkeHue onbitaMu O.
Penu, JI. Cnannannanwu, JI. [Tacrepa. [IponcxoxaeHue sku3Hu U aCTPOOUOTIOTHS.

OcHOBHBIE JTaIlbl HEOPTraHUYECKOU JBOJIIOLUH. [ImanerapHas
(reomormyeckas) HSBOMIONUSA. XHUMHYECKas DSBOIIONUA. AOHOT€HHBIM CHHTE3
opraHnyeckux BeniectB M3 Heopranndeckux. OmbiTr C. Mumepa u I'. IOpm.
Obpa3zoBanue mnonuMepoB U3 MoHomepoB. Koanepsarnas rumorea A. W
Omnapuna, Tumore3a nepsBuaHoro 0ynroHa JIx. XomnaeitHa, TeHETHUECKasl TUTIOTE3a
I'. Ménnepa. Pubosumsr (T. Yek) um runoreza «vmupa PHK» V. TI'mnGepra.
dopMupoBaHuE MEMOPAH U BOSHUKHOBEHHE MPOTOKIIETKHU.

Uctopuss 3emnm u Meronsl €€ wusydeHus. lckomaemble OpraHUYeCKUe
octarku. ['eoxpoHonoruss u e€ wMeronbl. OTHoOcuUTENbHAsE M aOCONIOTHAs
reoxXpoHouorus. I'eoxpoHonoruueckas mKaia: 30Hbl, 3pbl, IEPUOJIbI, STTOXH.



HavaneHbpie sSTanbl opraHudeckor HBoitonMU. [losiBIieHHE W ABOMIOLUS
NEPBBIX KIETOK. DBOMIOIUS MeTabonu3Ma. BO3HMKHOBEHHE MEPBBIX SKOCHUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOTUIEHKH KaK aHaJIOT MEPBBIX HAa 3emiie COOOIIECTB.
Crpomaronutsl. [IpokapuoOThI U 3yKapUOTHI.

[IpoucxoxieHne 3yKapuoT (CUMOMOreHes3). DBONIOIMOHHOE POUCXOKIEHUE
BUpycoB. [IponcxokneHue MHOTOKJIETOYHBIX OpPraHu3MOB. BO3HUKHOBEHUE
OCHOBHBIX I'PYNI MHOTOKJIETOYHBIX OPTraHU3MOB.

OcHOBHBIE 3Tambl ABOJIOIMH BHICIIUX pacTeHuil. OCHOBHBIE apoMOp(O3bI
pacrennii. Bpixox pacrenmit Ha cymy. [losBieHME CHOpPOBBIX pAacTeHUM H
3aBoeBaHre uMU cymu. CemeHHble pacTeHus. [IponcxoxaeHrne NBETKOBBIX
pacTECHUM.

OcHOBHBIE 3Tambl HBOJIONHUHM KUBOTHOrO Mupa. OcHOBHbIE apoMop(o3bI
KUBOTHBIX. BeHackas ¢ayna. KeMOpuiickuii B3pbIB — MOSIBJIEHUE COBPEMEHHBIX
TunoB. llepBbie XOproBbIe )KUBOTHBIE. JKHU3HB B BOJE. DBOMIOLUS MO3BOHOYHBIX.
[Ipoucxoxaenne ampubuii u pentunuil. [IpoucxokaeHUe MICKOMUTAONUX U
ntun. [Ipunnun  kmouyeBoro apomopdoza. OcBoeHue OECHO3BOHOYHBIMU U
IT03BOHOYHBIMH KUBOTHBIMH CYIIIH.

Pa3zputne xu3HM Ha 3emie IO 3paM M IEpUOAaM: apxeu, MpPOTEPO30il,
najeo3ou, Me3030M, KaifHo3o0i. OOm@as XapakTepucTuka KiuMaTta u
re0JIOrMYECKUX IporeccoB. llosBieHne M pacuBEeT XapaKTEpHBIX OPraHU3MOB.
VYrineobpa3oBaHue: €ro ycjioBUs U BIUSHHUE HAa FA30BbIil COCTaB aTMOC(hEpHI.

MaccoBble BBIMUPAaHHUSI — SKOJOTMYECKHE KPHU3UCHI mpouuioro. IIpuuunel u
CJIEICTBUSA MacCOBbIX BbIMHUpaHHil. COBpPEMEHHBIN 3KOJIOTMYECKUUA KPHU3HC, E€ro
ocobennoctu. [Ipobiema coxpanenus 6nopasHooOpas3us Ha 3emIie.

CoBpeMeHHas cucTemMa opraHudeckoro mupa. IIpuHnumnel kmaccupukanuu
opraHu3MoB. OCHOBHbIE CUCTEMATHYECKNE IPYIIIbI OPTAHU3MOB.

JemoHcTpanumn

[Toptpersi: @. Penu, JI. Cnannannanwy, JI. [lacrep, . Y. Meunukos, A. N.
Omnapun, /x. Xonpgeitn, I'. Mémnep, C. Munep, I'. FOpu.

Tabmuipl u cxembl: «Cxema omnbita @. Penny, «Cxema onwita JI. [Tactepa mo
U3YYEHUIO CaMO3apoXKIeHHs Ku3HW», «Cxema ombita C. Mwmmepa, I'. HOpwny,
«OTanbl  HEOPTaHMYECKOW  3BOJMIOLMM»,  «l'€0XpOHOJOrHYecKas  IIKauay,
«HavanpHble 3Tanbel OpraHUYEcKOor 3BoOIIONUNY», «Cxema o0pa3oBaHUS 3YKapHOT
nyTéM cumounoreHeza», «CucremMa XUBOM NpuUpoabD», «CTpoeHue BHUpYCay,
«Apomopdo3bl  pacrenuid», «PuHHOGUTB), «OIHOKIETOUYHBIE BOJOPOCIH,
«MHOroknerounsie Boaopociam», «Mxwu», «llanmoporHuku», «l 0J0CEMEHHBIE
pacteHusi», «OpraHbl IBETKOBBIX pacTeHMi», «(CxemMa pa3BUTHSA >KHUBOTHOI'O
Mupa», «Apomopho3bl KHUBOTHBIX», «lIpocrelimuey, «KHIIEUHOMOIOCTHBIE,
«Ilnockue 4EPBU, «HIJIEeHUCTOHOTHEY, «Pb10BDY, «3E€MHOBOJIHBIEY,



«IIpecmbikaromiuecsi», «IItuup», «Mnekonuraromuey, «Pa3BUTHE KU3HU B
apXxeuckKkou spe», «Pa3BUTHE KU3HU B MPOTEPO3OMCKOU 3pen, «Pa3BUTHE )KU3HU B
I1aJIE030MCKOU 3pe», «Pa3BuTHe )KU3HU B ME3030MCKOMN 3pe», «Pa3BuTHE KU3HU B
KailHO30MCKOM 3pe», «CoBpeMEHHasi CUCTEMa OPraHUYECKOT0 MUPay.

OOGopynoBaHnue: repOapuyd pacTeHHM pa3IUYHBIX OTIENOB, KOJUICKIIUU
HAaCEKOMBIX, BJIQYKHbIE MpenapaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIUN
UTJIOKOKHUX, CKEJIEThl II03BOHOYHBIX JKMBOTHBIX, 4Yydella NTUL W 3BEpeEw,
KOJUICKIIUM OKAMEHEJIOCTEH, MOJIE3HBIX HMCKOMAEMbIX, MYJSIKA OPraHUYECKUX
OCTaTKOB OPTaHU3MOB.

Bupryanbnaa  sga0oparopHas  padora «MoAenuMpoBaHUE  ONBITOB
Mumnepa—tOpu 1o u3y4eHuto abMOTeHHOTO0 CUHTE3a OPraHUYECKUX COSAMHEHUMN B
MEPBUYHOM aTMOchepe.

JlaboparTopHasi padora «/3ydyeHue u omnMcaHWE€ HCKONMAEMbIX OCTATKOB
JIPEBHUX OPTaHU3MOB.

IIpakTnyeckas padora «lI3yueHue OCOOEHHOCTEH CTpOEHHUs pacTEHUM
Pa3HBIX OTAEIIOBY.

IIpakTnueckas padora «/3yueHre 0COOCHHOCTEM CTPOEHHSI TO3BOHOUYHBIX
YKUBOTHBIX».

Tema 5. [IpoucxoxaeHue 4yeJJ0BeKa — aHTPOIOIeHe3

Paznensl n 3apaun anTponosoruu. Meroisl aHTPOMOJIOTUH.

CraHOBIIEHME TPEJICTABICHUM O TMPOUCXOXKICHUM 4YEIOBEKa. Penurnosnsie
BO33peHUsl. COBPEMEHHBIEC HAYUYHbIE TEOPUH.

CxoacTBo yenoBeka ¢ KUBOTHBIMU. CHCTEMATUYECKOE MOJI0KEHUE YETOBEKA.
CBugerenbcTBa  CXOACTBA  YEJIOBEKA  C  JKUBOTHBIMU:  CPaBHUTENIBHO-
MOp G OIOruIecKue, AMOPHOJIOTHICCKHE, (bH3M0IIOr0-OMOXUMHUYECKHE,
noBeneHYecKue. OTIMYMS YeI0BeKa OT )KUBOTHBIX. [IPIMOXO0XKAECHUE U KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BUTHE T'OJIOBHOTO MO3ra U BTOPOW CUTHAJIBLHOU
CUCTEMBI.

JBmkymue cuibl ((hakTOpbl) aHTPOMOreHe3a: OMOIOrHUYECcKHe, COIHANIbHBIC.
CooTHolieHrne OMOJIOTHYECKUX U COLMATIBHBIX (DAKTOPOB B aHTPOTIOTCHE3E.

OcHOBHBIE CTaANM aHTpororeHesa. PaHHHe 4YeloBEeKOOOpa3Hbie O00€3bSHBI
(MPOKOHCYJIBI) M paHHUE TTOHTHABI — OOIIHME IPEAKH YeTOBEKOOOPa3HBIX 00€3bsH 1
M. ABCTPAIONUTEKU — JBYHOTME IIPEAKH JIFOAEH. UeIoBEK yMeIbli, IEpBbIE
V3TOTOBJICHUS OPYAUU TpyAa. YeloBeK NpsMOXOASIIAN U TEPBbIA BBIXOJ JIOACH
3a mnpenensl  Adpuku. YemoBek reipenbOeprckuii — - 0OmMME  MPEIOK
HEaHJIEPTAIBCKOrO YEJIOBEKA U YEJIOBEKAa Pa3yMHOro. YesnoBeKk HeaHAepTalbCKUM
KaK BHJ JIIOAEH XOJOAHOTO KiMmaTta. YeloBEeK pa3yMHbI COBPEMEHHOI'O THIIA,
JIEHUCOBCKUM YEJIOBEK, OCBOCHHE KOHTHMHEHTOB 3a npenenamMu AQpuku.
[Taneorenerrka v najeoreHOMUKA.



DBOJIOLKS COBPEMEHHOTO 4enoBeKa. EcTecTBeHHBbI OTOOp B MOMYNSIUSAX
yenoBeka. MyTanMoHHBIN Tnpouecc u noaumopdusm. [lomynsiroHHbIE BOJHBI,
npeid reHoB, mMurpanus u «3GQexkT ocHoBaTeNs» B MOIYISIHUIX COBPEMEHHOIO
YEJI0BEKA.

Yenoseueckne pachl. [loHatne o pace. bonbmme pacel: eBponeouaHas
(eBpasmiickas),  aBcTpajo-HerpoujHasi  (dKBAaTOpHaJIbHAs]),  MOHTOJOMIHAS
(a3maTcko-amepuKkaHcKas). Bpemss U myTu paccelieHHMs 4eloBeKa MO IUIaHETe.
EnuHacTBO  4yemoBeueckux — pac.  HaydHas — HECOCTOSITENBHOCTH — pacHU3Ma.
[Ipucnoco0NeHHOCTh YENOBEKa K pPa3HbIM YCIOBUSIM OKpYXKAlOLIEH Cpeabl.
Bnusnue reorpadguueckoil cpeabl U apeiida TeHOB Ha MOpPQOJIOTHI0O U
(U3HOIOTUIO YEIOBEeKa.

MexaucuIInHapHble  METOAsl B (u3muecko  (OMOIOTrHYecKon)
AQHTPONOJIOTMM.  OBOJIOLMOHHAS ~ QHTPOIOJOTHS W MaJ€OAHTPONOJIOTHUS
YEJIOBEYECKUX NOMYJISAUN. bHOCONMaIbHbIE MCCIENOBAHUS MPUPOABI YEIOBEKA.
NccnenoBanre KO3BOTIOMMH OUOJIOTHYECKOTO M COLUATIBLHOTO B YEIIOBEKE.

JdeMoHcTpanuu

[Toptperst: Y. {apBun, JI. JIuku, A. . Pornackuii, M. M. I'epacumos.

Tabnuupl u cxembl: «MeToJbl aHTPOIMIONAOTUNY, «[ 0JTOBHOW MO3T YEIOBEKAY,
«YenoBekooOpa3Hbie 00e3bsHB», «CKENeT 4YenoBeKa M CKEJNeT IIUMIIaH3e»,
«PynMMEHTHI U aTaBU3MbIY, «JIBHKYIIUE CUIIBI aHTPONOT€HE3a», «IBOJIIOLIMOHHOE
IpEBO  4YenoBeKay», «ABcTpaimonuTek», «UenoBek  ymenslit», «Uenosek
NPAMOXOIAIINNY, «JleHncoBckuid yenoBek» «Heanaepranpub», «KpoMaHbOHIEDY,
«IIpenku yenoBekay, «Tanbl SBOJTIOIUU YEIOBEKA», «Pachl 4eIOBEKay.

OOopynoBaHue: MYJSDKM — OKaMEHEJIOCTEH, MPeIMETOB MaTepuaibHOU
KyJIbTyphl ~TIPEAKOB 4YeNOBeKa, penpoaykiuu (pororpadum) KapTuH C
MUDOTOTUUECKUMU ¢ OUOJEHCKUMU CIOKETaMU TPOUCXOXKJCHUS 4YeJIOBEKa,
doTorpadumn HaXOJOK UCKOMAEMBbIX OCTAaTKOB YEJIOBEKA, CKEJIET YeI0BEKa, MOJIEIb
yeperna 4YelnoBeKa M uepena MIMMIIaH3€, MOJEIb KHUCTM YeEIOBEKAa W KHUCTH
MMIIAaH3€, MOJEIN TOPCa MPEIKOB YETIOBEKA.

JlaGopaTopnasi padora «l3yueHne ocoOEHHOCTEW CTpPOEHUs CKejleTa
YEJIOBEKA, CBA3AHHBIX C MPAMOXOKICHUEM).

IIpakTHueckas padora «/3yyeHre S3KOJOTMUYECKUX aJaNTallli 4eTOBEKay.

Tema 6. Jkojormss — HaykKa O B3aHMOOTHOIICHUSIX OPraHU3MOB H
HAJ0PraHM3MEHHbIX CUCTEM C OKPY:KaIleil cpeaoi

3apoxzeHue u pa3BuTue dkojoruu B Tpynax A. ['ymGonbeara, K. @. Pynse,
H. A. CesepuoBa, 2. I'ekkensi, A. Tenciu, B. H. CykauéBa. Paznenbsl u 3agauu
sKoJ0ruu. CBS3b IKOJIOTUU C APYTUMH HAYKAMH.



Mertonbl 3konoruu. IloneBbie HaOMOAEHHS. DKCHEPUMEHTHI B HKOJIOTHU:
OpUpOAHbIE UM JlabopaTopHble. MoJenupoBaHUE€ B HKOJIOTUU. MOHUTOPHUHT
OKpY’Karoliel Cpeibl: JIOKAIbHBIN, perHOHATBHBIN U TJI00aTbHBIN.

3HaUYE€HHWE OKOJOTMYECKHX 3HAHMM I 4YeJlOBEKa. ODKOJIOTMYECKOe
MHPOBO33pPEHNE KaK OCHOBA CBS3EM 4enoBedyecTBa ¢ npuponor. dopmupoBaHue
AKOJIOTMYECKOHN KYIbTYpPbI U SKOJIOTMYECKOM IPAMOTHOCTH HACEIEHUS.

JdemoHcTpanuu

[Toptpersr: A. I'ymbonbar, K. @. Pynse, H. A. Ceseprios, J. 'ekkenp, A.
Tencnu, B. H. Cykaués.

Tabmuupsl u cxemsbl: «Pazgensl skomorun», «Meroasl 3Konoruny, «Cxema
MOHUTOPHHTA OKPYXKAKOIIEH CpEenbD».

JlabopaTtopHas padora «3yuenue METOJI0B DKOJIOTUYECKHX
HCCIIETOBAHUI».

Tema 7. Opranusmbl U cpeaa 00UTaHUS

Dkonorudeckue (HakTopbl U 3aKOHOMEPHOCTH uX AeiictBus. Knaccupukanus
AKOJIOTHYECKUX (DaKTOpPOB: abUOTHYECKHE, OMOTHYECKHUE, aHTpororeHHbie. Oo1mue
3aKOHOMEPHOCTH AEHCTBUS 3Kojoruueckux ¢akropos. IlpaBuno munumyma (K.
Mnpenrens, 0. JIubux). TonepaHTHOCTh. DBPUOMOHTHBIE U CTEHOOMOHTHBIE
OpraHU3MBI.

AlGuotnueckue dakropel. CBeT Kak »Konorudeckuid (axrop. JleicTBue
Pa3HBIX YYAaCTKOB COJHEYHOIO CIIEKTpa Ha OPTraHU3MBbl. DKOJIOTMYECKHE TPYIIIIBI
pPacCTEHHMII W JKMBOTHBIX II0 OTHOIIEHWIO K cBeTy. CHUrHaiibHas pojib CBETa.
DoTonepruoanu3M.

Temneparypa kak »3konorudeckuit (axrop. JleiicTBue TemriepaTypbl Ha
opranu3Msbl. [[oMKHUIOTEpPMHBIE 1 TOMOMOTEPMHBIE OpPraHU3MBbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTraHU3MBI.

Brnaxnocth kak skonorudeckuii ¢axkrtop. IlpucmocobneHuss pacTeHuil K
nojJepaHuio BogHoro OanmaHca. Kmaccugukanuss pacTeHH MO OTHOIIECHUIO K
Boze. [IpucnocoOnenust KUBOTHBIX K U3MEHEHUIO BOJHOIO PEKUMA.

Cpenpl oOuTaHUs OpPraHU3MOB: BOJHAs, HA3€MHO-BO3JYIIHAs, MOYBEHHAs,
NIyOMHHAasT  MOANOYBEHHAs,  BHYTpUOpraHu3MeHHas.  DU3UKO-XUMHUYECKHE
OCOOEHHOCTH Cpeln oOuTaHus oOpraHu3MoB. [lpucrnocoOneHuss OpraHu3MOB K
JKU3HM B Pa3HBIX Cpenax.

buonmornueckne putMbel. BHemHune u BHyTpeHHHE PUTMblL. CyTOUYHBIE M
roJu4yHble pUTMBbL. [IpUCIOCOOIEHHOCTh OPraHM3MOB K CE30HHBIM H3MEHEHUSIM
YCJIOBUH JKU3HU.

XKuznennsie ¢Gopmbl opranusmoB. [lonstue o Ku3HEeHHOH (opme.
XKu3zHennsie GOpMbI pacTEHUI: AEPEBbs, KYCTAPHUKHU, KYCTAPHUYKH, MHOT'OJIETHUE



TpaBbl, OJHOJICTHUE TpaBbl. JKu3HeHHbIE (OPMBI JKUBOTHBIX: THAPOOUOHTHI,
re0OMOHTHI, a9POOUOHTHI. OCOOEHHOCTH CTPOCHHS U 00pa3a KU3HH.

bunornueckue (bakTOopHI. Buner OMOTHYECKUX B3aMMOJICUCTBHUIL:
KOHKYPEHIUS, XUIIHUYECTBO, CUMOHO03 U ero gopmel. Ilapazutusm, koonepanus,
MyTYyajlu3M, KOMMEHCaIu3M (KBapTUPAHTCTBO, HaxJeOHnuecTBO). Herpoduueckue
B3auMoOieHcTBUS  (Tommueckue, (Qopuyeckue, ¢adbpuueckue). 3HAUCHUE
OMOTHYECKUX B3aMMOJACHCTBUU Il CYIIECTBOBaHUS OpPraHU3MOB B Cpele
oboutanus. [IpuHIUTT KOHKYPEHTHOTO UCKITIOYEHUSI.

JdemoHcTpanuu

Tabmuupl 1 cxeMbl: «Okonoruueckue (axkrope», «CBETOBOM CIEKTpPY,
«DKOJIOTUYECKHE TPYMIbl )KUBOTHBIX MO OTHOIIEHHUIO K CBETY», «TerIoKpOBHbBIE
KUBOTHBIE», «XOJIOJIHOKPOBHBIE 3>KUBOTHbIEY», «DuU3nMONIOrHUEcKue aganTaluu
KUBOTHBIX», «Cpeapl oOWTaHUS OpPraHu3MOBY», «buoloruueckue pUTMBI»,
«Kuznennoie  QopMmbl  pacTeHuid», <«OKuszHeHHble  (HOPMBI  KHUBOTHBIXY,
«DKOocucTEeMa MHUPOKOIUCTBEHHOTO Jieca», « IKOCHCTEMa XBOMHOTro jecay, «llenun
nUuTaHus», «XunHudectBoy, «llapasutusm», «KonkypeHmus», «CumMOno3y,
«KommeHcanuzmy.

OOGopynoBaHue: repOapuu pacTeHUHW U >KUBOTHBIX, MPHUCIOCOOJEHHBIX K
BJIUSTHUIO PA3JIMYHBIX OKOJOTHYECKUX (PAKTOpOB, repdapuu CBETONIOOUBBIX,
TEHENIOOMBBIX W TEHEBBIHOCIHMBBIX PACTCHHM, CBETOJIOOMBHIC, TCHEIIOOWBBIC U
TE€HEBBIHOCJIMBbIE KOMHATHBIE PACTEHUs, repOapuu U KOJUIEKIIUHN TEIUIOIIOOUBBIX,
3UMOCTOMKHX, MOPO30yCTOMYUBBIX pAacCTEHUM, dyyuena MTHULl U 3Bepel, repdapun
pacTeHull, OTHOCSIIMXCA K rurpoduraMm, kcepopuram, mMe3opuTaM, KOMHATHBIE
pacTeHusl JaHHBIX TPYII, KOJJIEKIIUN KUBOTHBIX, OOUTAIONINX B Pa3HbBIX Cpelax,
repOapuy Y KOJUICKIIMM PACTEHWH ¥ IKUBOTHBIX, OO0JaJaOIIMX YepTaMu
MPUCHIOCOOJIEHHOCTH K CE30HHBIM HM3MEHEHHSIM YCIOBUM KU3HHM, repObapuud U
KOJUIGKIIMM PACTEHUW W JKUBOTHBIX PA3JIMUHBIX KU3HEHHBIX (POpPM, KOJUICKIIUU
KUBOTHBIX, YJACTBYIOUIUX B PA3TMUYHBIX OMOTHUECKUX B3aUMOJCHCTBUSX.

JlabopaTopHasi padora «BwisBIeHHE TPUCTIOCOOTICHUI OpPraHU3MOB K
BJIUSTHUIO CBETA.

Jlabopatopnass padora «BpisiBIeHHE MPUCIOCOOTICHUN OpPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPHI».

JlaGopaTopnass pabGora «AHATOMHYECKHE OCOOCHHOCTH pacTeHHl U3
pPa3HbIX MECT OOUTAHUS».

Tema 8. Iko10rust BUIAOB M NOIMYJIALUH

OKOJIOTUYECKHE  XApPaKTePUCTUKUA  TOIMYJISLIHH. [lonynsamms ~ Kak
ouonoruyeckas cuctema. Ponb HEOTHOPOAHOCTH cpenbl, PU3nUecKux 6apbepoB U
0COOEHHOCTEN OMOJIOrMU BUAOB B (POPMUPOBAHUU NPOCTPAHCTBEHHON CTPYKTYpPBI
nomyisiuuid. OCHOBHBIE MOKa3aTead MOMYJSLUUU: YHUCIEHHOCTb, IJIOTHOCTb,



BO3pacTHAasT W TIOJOBas CTPYKTYpa, POXKAAEMOCTb, IPUPOCT, TEMII POCTA,
CMEPTHOCTb, MUT PALIU.

DKosioruyeckas CTpykrypa nonyiasiudd. OUueHKa YHUCIEHHOCTH MOMYJISLUU.
JluHamuka nonyaauuu U €€ peryisuus. buoTHYecKuid NMOTEHIHMAT MOMYJISLHH.
MonenupoBaHue TMHAMUKA MONYJIAIUU. KpuBbie pocTa YMCIEHHOCTH MOMYJISLHH.
KpuBble BbDKMBaHUSA. Perynsiiivsg YUCIEHHOCTH MOMYJSLUNA: poiib (HaKTOPOB,
3aBUCAIINX U HE 3aBUCSIIUX OT IJIOTHOCTH. JKOJIOTUYECKUE CTPATETUH BUIOB (I- U
K-ctparerun).

[Tonsitue 00 sKkonormyeckoil Humie Buaa. MecrooOuranue. MHoromepHas
Mozenp 3Kojmormdeckon Humm JIx.M. XarumHcona. Pa3mepbl 3K0I0rndeckou
Huy. [loTeHunanbHas U peain30BaHHAs] HULIY.

Bun kak cucrema nomynsauuid. Apeansl BUIOB. Buabsl M MX KU3HEHHBIE
CTpaTeruu. JKOJIOTMYECKUE JKBUBAJICHTHI.

3aKOHOMEpPHOCTH TMOBEAEHUSI M MUIrpalMil KUBOTHBIX. buonoruueckue
MHBA3UU YY>KEPOJHBIX BUIOB.

JdeMoHcTpanuu

IToptper: k. Y. XaTuyuHCOH.

Tabmuupl M cxembl: «IKOJIOTMYECKUE XApAaKTEPUCTUKU MOMYJISLUN,
«IIpocTpaHCcTBEHHasl  CTpyKTypa mnonyiasiuuum», «Bo3pacTHble  mHpaMuabl
nomynsiuun», «CKOpOCTh  3aceleHus IOBEPXHOCTH 3€MJIM  pa3IMYHbIMHU
opranuzmamny, «Mojenb 3konorndeckort Humu k. M. XarunHconay.

OG6opynoBaHue: repOapuu pacTEHUM, KOJIJIEKITUN KUBOTHBIX.

Jlabopatopnas  pabora  «lIpucmocobiieHusi CceMsSH  pacTeHHid K
PACCEICHUIO».

Tema 9. JDKoJ0rus COO0IIECTB. JKOJOTrHIeCKHE CHCTEMBbI.

CooOmectBa opranu3MoB. buoneHo3 u ero crpykrypa. CBs3u MexIy
OpraHu3MaMu B OUOIEHO3E.

OxocucrteMa kKak oTkpbiTas cuctema (A. [x. Tencnn). OyHKIMOHAIbHBIE
OJIOKM OpraHu3MOB B JKOCHCTEME: TMPOIYIEHTbI, KOHCYMEHTBHI, PEIYILEHTHI.
Tpoduueckue ypoBHu. Tpoduueckue uenu u certu. AOUOTHUYECKHE OJOKHU
skocucteM. [10uBbI U Wbl B AKOcHcTEMax. KpyroBopoT BEMIECTB U MOTOK 3HEPTUU
B DKOCHUCTEME.

OcHOBHBIE  TOKa3aTeaud  SKOCHCTeMbl. buomMacca ©  mpoayKuus.
DKOJOrMYeCKHe MUPAMUIbI Yucen, OMOMACChl U SHEPTHH.

Junamuxa sxkocucmem. Kamacmpoguueckue nepecmpoiiku. Duyxmyayuu.
HanpaBrienHble 3aKOHOMEpPHBIE CMEHBI COO0IIeCTB — cykueccuu. [lepBuunbie u
BTOPHYHBIE CYKIIECCUM W HX MPUYMHBIL. AHTpONOI€HHbIE BO3JAEHCTBHS Ha
cykueccuu. KnumakcHoe coobuiectBo. bruopaznooOpasue u MoinHoTa KpyroBopora
BEIIECTB — OCHOBA YCTOMYUBOCTH COOOILIECTB.



[IpupoaHbIe 3KOCUCTEMBL. JKOocuUcmeMbl 03€p U peK. IKocucmemovl Mopeu u
oKeano8. IKocucmemvl MYHOp, 1€CO8, cmenell, NyCmbitb.

AHTpPONIOTEHHBIE 3KOCUCTEMBI. Arpo3kocucTtema. ArpoineHo3. Paznuuuns
MEXIy aHTPOIIOT€HHBIMH M MIPUPOTHBIMHU YKOCUCTEMaMHU.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocuctem. [‘oponckas
dnopa u dayna. CuHaHTpomM3alusi TOpPOACKOM ¢ayHbl. buonornyeckoe u
XO3STUCTBEHHOE 3HaYEHUE arPOIKOCUCTEM U YPOOIKOCHUCTEM.

3aK0OHOMEPHOCTH (POPMUPOBAHUSI OCHOBHBIX B3aUMOJICHCTBUII OPTaHU3MOB B
sKkocuctemax. Ponb kackaowozo agpghexma u 6u008-30ughukamopos (Kirouegvix
8U008) 6 hyHKYUOHUpOoBanuu 3Kocucmem. IlepeHOC IHEPTUM U BEIIECTB MEXKIY
CMEXHBIMH 3KOCUCTEMaMH. Y CTOMUYMBOCTh OPTraHU3MOB, MOMYJISALMA U YKOCUCTEM
B YCIIOBUSX €CTECTBEHHBIX U aHTPOIIOT€HHBIX BO3/ICHCTBHIA.

Mexanuzmwi 8030eticmeusi 3GepA3HeHUll pPA3HbIX munos Ha
CYyOOP2aHUBZMEHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM VPOBHSX,
OCHOBbl ~ 9KOJI02UHEeCKO20  HOPMUPOBAHUS — AHMPONO2EHHO20  B030€UCMEUs.
MeTo1010THs MOHUTOPUHTA €CTECTBEHHBIX U aHTPOIIOT€HHBIX 9KOCHCTEM.

JdemoHcTpanuu
[Toptper: A. 1. Tencinn.
Tabmuuet u  cxembl:  «CTpykrypa  OuoneHo3a»,  «9KocHCTeMa

MIUPOKOIMCTBEHHOTO Jiecay, «IKOCUCTEMa XBOWHOTO Jjecay, «DyHKIMOHAIbHbBIC
TPYNIBI OPTAaHW3MOB B JKOCHCTeMe», «KpyroBopoT BEHIECTB B JKOCHCTEMEY,
«lenu nutanus (macTOUIIHAS, AETPUTHAS)Y, «IKOJIOTHUECKAsI MUPAMUIA YHCEID,
«QKonoruyeckas nupamuyia OMoMacch», «IKOJIOrMYecKas MUpaMuja SHEPTUMY,
«O06pazoBanue 6onotay, «[lepBuunas cykieccusi», «BoccTaHOBIeHHE Jieca TOCIe
nmokapay», «JKocucTeMa o3epay», «ATporeHo3», «KpyroBopoT BEIIECTB U MOTOK
SHEPTUU B arporeHose», «l[IpuMepsr ypoosKocucTeMy.

OO6opynoBanue: repbapun pacTeHUN, KOJUIEKIIMKA HACEKOMBIX, Uydelia MTHIL U
3Bepeid, repOapuu KyJIbTypHBIX M TUKOPACTYIIMX PACTCHUH, aKBapUyM KaK MOJIEIb
HKOCHUCTEMBI.

IIpakTuyeckas padora «/3ydeHue u onucanue ypOoodIKOCHCTEMBI.

Jlabopatopuass padora «/I3ydeHue pazHOOOpazusi MEIKHUX IMOYBEHHBIX
YJICHUCTOHOTUX B PA3HBIX SKOCHCTEMAX).

IKCKypcusi «IKCKypcHsi B TUIUYHBIN OMOreoieHo3 (B 1yoOpaBy, Oepe3HsK,
ebHUK, Ha CyXOJO0JbHBINA WY MMOUMEHHBIN JIYT, 03€p0, OOJIOTO)».

IKCKypeHusi «IKCKypCHsl B arposKocucTeMmy (Ha Mojie WIM B TEIIMYHOE
XO35UCTBO)».

Tema 10. buocdepa — riodanbHas IKOCUCTEMA

buocdpepa — olOuiennanerapHas o0osiouka 3emiid, TA€ CYIIECTBYET WU
CyIleCTBOBaJa XKU3Hb. PazBuTue npeacrasieHuiit o ouochepe B Tpyaax J. 3rocca.



VYuenue B. U. Bepuaackoro o 6uochepe. Obnactu 6uocdepsnt u e€ cocran. JKupoe
BeleCcTBO Ouochephl U ero PyHKINUH.

3aKOHOMEpPHOCTH cyliecTBOBaHusl Ouocdepbl. OcodeHHOCTH Onocdepsl Kak
rio0anbHON 3KocHucTeMbl. JlMHaMuyeckoe paBHoBecue B Ouocdepe. KpyroBopotst
BELIECTB U OMOreoXMMHUYECKUE HUKIIBI (yriepoaa, a3ora). PUTMHUUHOCTB sSIBIEHUI
B Ouocdepe.

3oHanpHOCTh Ouochepsl. [lonstue o Omome. OCHOBHBIE OWOMBI CYIIH:
TYH/pPa, XBOWHBIE Jieca, CMEIIAHHbBIE U IIIUPOKOJIUCTBEHHBIE JI€Ca, CTEMH, CABAHHBI,
MyCTBIHU, TPOMUYECKUE JIeca, BEICOKOTOpbs. KilnMmart, pacTUTENbHBINA U KUBOTHBIN
MUpP OMOMOB CYIIIH.

CrtpykTypa u QyHKIHS )KMBBIX CUCTEM, OLICHKA UX PECYPCHOI0 MOTEHIhaja 1
o6nocepHbIX QyHKIUH.

JdemoHcTpanuu

[Toptpers: B. . Bepnanckuid, 3. 3rocc.

Tabmuier u cxembl: «['eocdepsr 3emnn», «KpyroBopor azora B mpupoje»,
«KpyroBopor yrinepoga B mpuponae», «KpyroBopoT KuCIOpoJa B MPUPOIEY,
«Kpyrosopor Boabl B npupozae», «OcHOBHbIe OMOMBI cymny», «Knumatuueckue
nosica 3emnm», «Tynapa», «Takra», «Cmemannsiili gec», «IMpoKOIMCTBEHHBIN
necy, «Crenby, «CaBanHay, «llycTeinsy, « Tponudeckuit gecy.

O6opynoBaHue: repObapuu pacTEHUH Pa3HbIX OMOMOB, KOJUICKIIMH )KHBOTHBIX.

Tema 11. YestoBek M OKpyKa0IIasi cpeaa

DKOJIOTUYECKHE KPHU3UChI M WX NpUYUHBL. Bo3aelcTBue delloBeka Ha
ouocepy. 3arps3HeHue BO3AYIIHOW cpenbl. OxpaHa BO3ayXa. 3arpsi3HEHUE
BoAHON cpenbl. OxpaHa BOAHBIX pecypcoB. Pazpymienne mnouBsl. OxpaHa
MMOYBEHHBIX pecypcoB. I3MeHeHune KiuMara.

AHTpPONIOTE€HHOE BO3JICMCTBUE HA PACTUTEIBHBIA U KUBOTHBIA MHUp. OxpaHa
PACTUTENIBHOTO U UBOTHOrO MHpa. OCHOBHbIE NPUHILHUIBI OXPAHbI MPUPOJIBI.
Kpacasie kHuru. OcobOo oxpanseMmble mnpupoansie Tepputopun (OOIIT).
Borannueckue caibl ¥ 300J10THYECKUE TTAPKH.

OCHOBHBIC TPHUHIUIIBI YCTOWYMBOI'O DPA3BUTHUSL UEJIOBEUECTBA U MPUPOJIBI.
PanvonanbHOe  MPUPONONOJIB30BAaHUE M COXpaHEHHWE  OMOJIOTMYECKOro
pazHooOpasust 3emiau. OOmmMe 3aKOHOMEPHOCTH TJI00ABHBIX 3KOJIOTHYSCKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOI'O KpU3HCa U €r0 BEPOSATHBIE IOCIIEACTBU.

Pa3zButne METOIOB MOHUTOPUHTA PAa3BUTHUS  OINACHBIX TEXHOTEHHBIX
npoueccoB. CucmemHvle UCCIe008aHUA nepexooa K pecypcocbepezaroujei u
KOHKYPEHMOCHnOCcoOHOt dHepeemuke. buonozuueckoe pasnoobpasue u 6uopecypcasi.
Hayuonanvnvlie ungopmayuonusvie cucmemvl, obecneuusarouue O00CmMyn K
ungopmayuu no cocmosAHu0 OmMOenbHbIX 6U008 U dKkocucmem. OcCHOBbI



aKopeadbunumayuu Kocucmem U cnocoboos 60pvbOLl ¢ OUONOBDPENHCOECHUMU.
Pexoncmpykyus mopckux u HazemMHvIX IKOCUCTEM.

JdemoHcTpanuu

Tabmuiet w  cxembl:  «3arpsisHeHHE  atMocepbl»,  «3arps3HeHHe
ruapocepb», «3arpsizHeHre 1NouBbl», <« llapHuKOBBIA 3(pdekT», «Ocodo
OXpaHsieMble MPUPOJIHbIE TEPPUTOPUNY, «MOAEIN YIPABISIEMOTO MUPAY.
Oo6opynoBanue: ¢ororpaguu OXpaHsSEMbIX pPACTEHUM M KUBOTHBIX KpacHoi
kHuru Poccurickon @enepanuu, KpacHol KHUTY pernoHa.



IHHJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110
BUOJIOI'MA HA YPOBHE CPE/THEI'O OBIIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJBTATBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJIbTaTaM OCBOCHHUS
OoOy4YarolUMHUCS TPOrpaMM CpEAHEro oOmero o0pa3oBaHuUs: JIMYHOCTHEIE,
METaIpeMETHbIC U MPEIMETHBIC.

B cTpykType TMUHOCTHBIX PE3yJIbTATOB OCBOCHUS MPOrpaMMbl O OUOJIOTUU
BBIJICTICHBI CIIEAYIOIMINE COCTABIISIFONIUE: OCO3HAHUE OOYYAIOIIMMUCS POCCUNCKON
rPaXIaHCKON UJICHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOATEIIbHOCTH
U CaMOONpEACNICHUIO, Haiuyue momugayuu K OOy4eHUI0  OUOJOTHH,
YeleHanpaesieHHoe passumue BHYTPEHHUX YOEXKIEHUW JIMYHOCTU Ha OCHOBE
KJIFOUEBBIX IIEHHOCTEW M MCTOPUYECKUX TPATUIMN pPAa3BUTHUA OUOIOTUYECKOTO
3HAHMUSI, 20MOBHOCMb U CNOCOOHOCMb O0YUAIOIINXCS PYKOBOJICTBOBATHCS B CBOCH
JESATEbHOCTU 1€HHOCTHO-CMBICJIOBBIMU  YCTAHOBKAMHU, MPUCYIIMMHU CUCTEME
OMOJIOTMYECKOT0  O0pa3oOBaHUs, Haluyue  NPABOCO3HAHUA  DKOJIOTUYECKOU
KYJIbTYpPbl, CHOCOOHOCMU CMABUMb LIETTU U CTPOUTH KU3HEHHBIE TUIAHBI.

JIM9HOCTHBIE pe3yIbTaThl OCBOCHUS MPOTPAMMBI TI0O OMOJIOTHH JIOCTUTAIOTCS
B E€IUMHCTBE Y4Ye€OHOM M BOCHHUTATEIBLHOM JESATEIBHOCTH B COOTBETCTBUH C
TPaAULMOHHBIMU POCCUMCKUMH COLUOKYJIBTYPHBIMU, HCTOPUYECKUMHU U TYXOBHO-
HPABCTBEHHBIMU LIEHHOCTSIMHU, MPUHSATHIMU B OOIIECTBE IMpaBWIaMU U HOPMaMu
MOBEJCHUSI W CIIOCOOCTBYIOT TIPOIIECCaM CaMOIO3HAHUS, CAaMOBOCTIMTAHUS U
CaMOpa3BUTHUS, PAa3BUTHUS BHYTPEHHEH TMO3UIMU JIMYHOCTH, NATPUOTHU3MA U
YBaXXCHUSI K 3aKOHY W IMPABOIOPSAIKY, YEIOBEKY TpyJa U CTapiieMy MOKOJIEHUIO,
B3aMMHOT'0 YBa)K€HHUs, OEpPEKHOro OTHOIICHHS K KYyJIbTYPHOMY HACIEIUI0 U
TpaAuIUAsIM MHOTOHAIIMOHAJIBHOrO Hapoja Poccuiickon denepanuu, npupoae u
OKpYXaroLIeH cpele.

JInuHOCTHBIE pe3ynbTaThl OCBOEHUS ydeOHoro mpeamera «buosorus»
JIOJIKHBI OTPaKaTh TOTOBHOCTh M CIIOCOOHOCTH 00YYAIOIINXCS PYKOBOACTBOBATHCSA
chopMUpPOBAaHHOW BHYTPEHHEH MO3WIUEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAIlM{, TIO3UTUBHBIX BHYTPEHHHMX  YOEXKIEHHH, COOTBETCTBYIOIIUX
TPAAUIIMOHHBIM ILIEHHOCTSIM POCCHUMCKOTO OOIIECTBA, PACIHIMPEHHUE KU3ZHEHHOTO
OMbITA U OMbITA JEATEIBHOCTH B MPOLIECCE PEATU3AlUA OCHOBHBIX HANPABICHUN
BOCIIUTATENIbHOU JIEITEIbHOCTH, B TOM YHCIIE B YACTH:

1) rpaaaHCKOTr0 BOCIMTAHMS:

c(hOpMUPOBAHHOCTD TPAXKIAHCKON MO3ULIMKM 00YYAIOIIETroCcsl KaK aKTUBHOTO U
OTBETCTBEHHOT' 0 4JIEHA POCCUIMCKOTO O0IIEeCTBa;

OCO3HAHHE CBOMX KOHCTHTYIMOHHBIX IpaB U OOS3aHHOCTEH, YBaXKEHHUE
3aKOHa U MPaBOIOPSIKA;



FOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIbHOCTU TMpPU CO3JIaHUHN
y4eOHBIX MPOEKTOB, PEIIEHWH YYCOHBIX M TMO3HABATEIbHBIX 3aJ1au, BHITTOJIHEHUU
OMOJIOTMYECKUX IKCTICPUMEHTOB;

CIIOCOOHOCTh  OTMPEACNSITh COOCTBEHHYIO TO3WIIMI0 110 OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBSICHSTH €€;

YMEHHE YYUTHIBaTh B CBOMX JIEUCTBUSIX HEOOXOJAMMOCTh KOHCTPYKTHUBHOIO
B3aUMOJICHCTBUS JIFOJEH C Pa3HBIMHU YOCKICHUSMH, KYJIbTYPHBIMHA LIECHHOCTSIMU U
COIIMAIbHBIM TOJIOKEHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B TIPOIIECCE COBMECTHOI'O BBIMOIHEHUS
y4eOHBIX, T[IO3HABATEIIbHBIX M MCCJIEAOBATENbCKUX 3a/ad, YBaXKUTEIHLHOTO
OTHOIIICHHS K MHEHHUIO OINMOHEHTOB MpPH OOCYXJICHUU CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COCPIKAHNS;

TOTOBHOCTh K TYMaHUTAPHOM U BOJOHTEPCKOMN JEATEIBHOCTY;

2) NaTPUOTUYECKOr0 BOCTIMTAHUA:

c(hopMHUPOBAHHOCTH POCCUHCKOM IPaXKIaHCKOMN WUJICHTUYHOCTH,
NaTpUOTU3Ma, YBAXKEHUSI K CBOEMY HapoOJy, YyBCTBA OTBETCTBEHHOCTH MEpE.
Pomunon, ropmoctm 3a cBOM Kpal, CBOXO PoauHy, CBOWM S3BIK M KYJIBTYpY,
MPOIILJIOE ¥ HACTOSIIee MHOTOHAIIMOHAILHOT0 Hapoja Poccuu;

[IEHHOCTHOE OTHOIIIEHUE K MPUPOJHOMY HACIIEIUIO U MaMATHUKAM MPUPOBI,
JNOCTHKEHUsIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPY/IE;

CIIOCOOHOCTh OLIGHUBATh BKJIAJ] POCCUUCKUX YYEHBIX B CTAaHOBJICHUE W
pa3BuTHE OWOJIOTUM, TOHUMAHMS 3HA4YCHUST OWOJOTUM B TO3HAHWU 3aKOHOB
IIPUPO/IBI, B )KU3HHU YEJIOBEKA U COBPEMEHHOT 0 OOIIECTRA;

uaeiiHas yOeXIEHHOCTh, TOTOBHOCTh K CIIy)KeHHIO U 3amuTte OTedecTsa,
OTBETCTBEHHOCTH 3a €ro Cynb0y;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS :

OCO3HAaHUE TYXOBHBIX IEHHOCTEW pOCCUICKOT0 HApO/Ia;

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUIECKOTO TTOBEACHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAIlMI0O W TMPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTHUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHHUE JIMYHOTO BKJIAJIa B IIOCTPOCHUE YCTOMUYUBOTO Oy IYIIIEro;

OTBETCTBEHHOE OTHOILIEHUE K CBOMM POJMTEISIM, CO3[JaHUI0 CEMbU HAa OCHOBE
OCO3HAHHOT'O TMPHHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUHU C
TpaIuLUsAMU HapoaoB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOIICHWE K MHpPY, BKIIOYAs ICTETHKY ObITa, HAYYHOTO U
TEXHUYECKOr0 TBOPUECTBA, CIIOPTA, TPYAa, OOLIECTBEHHBIX OTHOIIECHU;

MOHUMAaHKE YMOIIMOHAIBHOTO BO3/ICUCTBUS KUBOM MPUPOILI U €€ [IEHHOCTH;



FOTOBHOCTh K CAMOBBIPOKEHHUIO B Pa3HBIX BHJIAX HMCKYCCTBA, CTPEMJICHHE
NPOSIBIIATH Ka4eCTBa TBOPUYECKOM JIMUHOCTH;

5) ¢usnyeckoro BocnuTanus, (OPMHUPOBAHUS KYJLTYPbI 310POBbSI H
IMOIMOHAJIBLHOI0 0J1aroNoJIyYusi:

NOHMMAHWE W pealu3alus 3JI0pOBOr0 M 0e30MacHoro oobpa3a KU3HU
(3mopoBoe  TMTaHUE, COOJIOJICHUE TUTMEHUYECKUX TMpaBUI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATHM U OTHAbIXa, peryiaspHas ¢uznueckas
AKTUBHOCTH), OEpPEKHOT0, OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIIEHUS K
COOCTBEHHOMY (DPM3HUECKOMY U NICUXUYECKOMY 3/10POBbIO;

NOHMMaHUE I[EHHOCTH TMPaBWJI HWHIUBUIYAIBHOTO M  KOJJIEKTUBHOTO
0€30MacHOro MOBEJIEHUS B CUTYAIIUSX, YTPOKAIOIIUX 3/I0POBBIO U KU3HU JIIO/ICH;

OCO3HAHHE TOCEACTBUN M HEMPUSITUS BPEAHBIX MPUBBIYEK (YIOTPEOICHHUS
AJIKOT0J1s1, HAPKOTUKOB, KYPEHHUS);

6) TPy10BOIr0 BOCIIUTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHUE [IEHHOCTH MacTepCTBa, TPYI0II00HE;

FOTOBHOCTh K AKTUBHOW JESATEIBHOCTU TEXHOJOIMYECKOM U COLMAJIbHOU
HaIpPaBJIEHHOCTH, CIIOCOOHOCTh MHMIIMUPOBATh, TJIAHUPOBATh U CAMOCTOSATEIIBHO
BBITIOJIHATH TaKyIO JAESITEIbHOCTD;

UHTEpEC K pa3nyHbIM cepaMm NnpodecCHOHANbHON JEATENbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIA BBHIOOp Oynymel mnpodeccurn W PeaTn30BBIBAThH
COOCTBEHHBIE KU3HEHHBIE TUTaHbI;

FOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHUIO W CaMOOOpa30BaHUIO Ha
MPOTSHKEHUU BCEU JKU3HU,

7) 3K0JIOTHYeCKOT0 BOCIIUTAHMS

AKOJIOTMYECKU 11eJIeCO00pa3HOe OTHOIIEHUWE K MPUPOJEC KaK HCTOUYHHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIeCTBOBAHUS;

MOBBIILIEHUE YPOBHSA HKOJOTMYECKOM KYJIbTYphl: MPUOOpPETEHUE OIbITa
IUITAHUPOBAHUSI TIOCTYNIKOB W OLEHKM WX BO3MOXHBIX [OCHEACTBUMA IS
OKPYXaKUIEH CPEIbL;

OCO3HAHUE TJ100AILHOrO XapakTepa IKOJIOTMYECKUX MpoOJieM U MyTel X
pElIeHMUS;

CIIOCOOHOCTh HMCIIOJIb30BaTh MpUOOpETaeMble TMPU U3YyYEHUU OUOJIOTHHU
3HAHUSI M YMEHHUSI TpPU pElIeHUH NpoOJeM, CBS3aHHBIX C palUOHAIbBHBIM
IPUPOJIONOJIL30BAaHNEM  (COONIOJICHHE  TpaBWJI  TOBEJAEHUS B MPUPOJIE,
HANPaBJIICHHBIX Ha COXPAHEHHE PAaBHOBECHS B JKOCUCTEMAaX, OXpaHy BHIIOB,
IKOCHCTEM, Orocdepsl);

AKTUBHOE  HENPHUATUE JEWCTBHUM, NPUHOCAIIMX BPEH  OKpPYXKaroUeu
MPUPOJIHON Ccpelie, YMEHHE MPOTrHO3UPOBATh HEOJArOMPUSTHBIE SKOJIOTMUYECKUE
NOCJIECTBUSA MPEANPUHUMAEMBIX ACHUCTBUIN U MPEIOTBPAILATh UX;



HAJIMYKE PAa3BUTOTO 3KOJIOTMYECKOr0 MBIILUIEHHUS, IKOJIOITMYECKON KYIbTYpHI,
OIIbITa NeATENbHOCTH JKOJIOTMYECKON HaIIPaBJICHHOCTH, YMEHUSA
PYKOBOJICTBOBATHCSI UMM B ITO3HABATEJIbHOM, KOMMYHHMKaTUBHOM M COLMAJIBHOU
IIPaKTUKE, TOTOBHOCTH K YYaCTHIO B IPAKTUYECKON JIEATEIbHOCTH 3KOJOrMYECKON
HaIpaBJIE€HHOCTH;

8) neHHOCTH HAYYHOI'0 NTO3HAHUSA:

c(OPMUPOBAHHOCTb MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKHW U OOIECTBEHHOW NMPAKTHKH, OCHOBAHHOI'O Ha JHAJIOTe
KYJbTYp, CHOCOOCTBYIOLIEr0 OCO3HAHUIO CBOET'0 MECTA B MOJIUKYJIBTYPHOM MHPE;

COBEPILIECHCTBOBAHNUE SI3BIKOBOM M YHTATEIbCKOW KYJIBTYPBI KaK CpEACTBa
B3aUMOJICHCTBHSI MEXY JIFOABMU U IO3HAHUS MUPA;

MOHUMAaHUE CIeUU(PUKH OHOJOTMH KaK HAyKH, OCO3HaHHA €€ poJid B
(OpMHUPOBAaHUN PALMOHAIBHOTO HAYYHOI'O MBILUIEHUS, CO3JaHUU ILIEJIOCTHOTO
Npe/CTaBlieHus 00 OKpYXKalolleM MHpE Kak O €AUMHCTBE NMPHUPOJIbI, YeJIOBEKa U
o0miecTBa, B IO3HAHUM MPHUPOJHBIX 3aKOHOMEPHOCTEH M pEUICHUH MpodieM
COXpaHEHUs NPUPOJAHOIO PABHOBECHS,;

yOEeXKIEHHOCTh B 3HAYMMOCTH OMOJIOTMU JJII COBPEMEHHOW LMBHIIM3AINU:
oOecrieyeHusi HOBOIO YpPOBHS DPA3BUTHUS MEIUIMHBI, CO3JaHUE MEPCHEKTUBHBIX
OMOTEXHOJIOTUM, CIIOCOOHBIX  pellaTh PEeCcypcHble  HpoOJieMbl  pa3BUTHUS
YeJI0BEUECTBa, IIOMCKA MyTeH BBIXOJA U3 INI00ATBHBIX IKOJIOTHMYECKUX MPOOJIEM U
oOecrieyeHusi  mepexoja K  YCTOMUMBOMY  Pa3BUTHIO,  pPalMOHAIBHOMY
WCIIOJIb30BAHUIO TMPUPOJHBIX PECYpPCOB M (POPMHUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TIOJYyYEHUH OMOJOrMYECKUX 3HAaHUW B LEJAX
MOBBIIIEHNUST OOWIEH KyJNbTYphl, €CTECTBEHHO-Hay4HOM TIpPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIMOHAJILHOW T'PAaMOTHOCTH OOydaroumuxcs, GpopMupyemon
IpY U3Y4EHUU OMOJIOTHUH;

NOHMMAaHHUE CYIIIHOCTU METOJOB IO3HAHMS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJNIb30BaTh IIOJy4yaeMble 3HAHUS [Js aHajliu3a |
OOBSICHEHHUS SIBIICHUU OKPYXAIOLIEr0o MUPAa U MPOUCXOIAIIMX B HEM M3MEHEHUH,
yMEHHE JielaTb OOOCHOBAHHBIE 3aK/IIOUYEHHS HAa OCHOBE HAay4HbIX (PAaKTOB H
MUMEIOIUXCS JaHHBIX C LEJBI0 TIOJY4YEeHHsI IOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITENIBHO HCIIONB30BaTh OWONIOTMYECKUE 3HAHMS MJIf
pelieHus NpoOJieM B peaibHbIX KU3ZHEHHBIX CUTYaIIHX;

OCO3HAHME ILIEHHOCTU HAYYHOU JEATEIBbHOCTH, NOTOBHOCTH OCYLIECTBIISTH
IIPOEKTHYIO U MCCIIEA0BATENBbCKYIO AEATENbHOCTh HHINBUIYAIbHO U B TPYIIIIE;

FOTOBHOCTh M  CIHOCOOHOCTb K  HENpPEPhIBHOMY  OOpa3OBaHUIO U
caMoO0Opa30BaHNI0, K AKTHUBHOMY MOJYYEHHUIO HOBBIX 3HAHUW TO OHOJIOTUU B
COOTBETCTBUHM C KU3HEHHBIMU [TOTPEOHOCTSAMU.



METANPEIAMETHBIE PE3YJIBTATBI

MeranpenMeTHble pe3ybTaThl OCBOCHHs ydyeOHoro mpemmera «buonmorusy»
BKJIFOYAKOT: 3HA4YUMble i1 (OPMHPOBAHUS MHUPOBO33PEHUS OOYyYaIOIIHUXCS
MEXAUCIUIUIMHAPHBIE (MEXIPEAMETHBIE) OOIIEHAayYHbIE MOHSATHUS, OTPAXKAaIoLUe
[EJIOCTHOCTh HAYYHOM KapTHUHBI MHUpPa M CHEUU(PHUKY METOJO0B TO3HAHUS,
UCIIOJIb3yEeMbIX B €CTECTBEHHBIX HayKaxX (BEIIECTBO, YHEpPrusi, SABJICHHUE, MPOIECC,
CUCTEMa, Hay4YHbIN (aKT, MPUHIIUII, TUMOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCJIENOBaHUE,  HAOJIOJIEHHE,  U3MEpPEHUE, OSKCIHEPUMEHT W  JIpyrue);
yHUBEpCAJIbHbIe Yy4YeOHble JeWCTBHs (MO3HABaTelIbHbIE, KOMMYHUKAaTHUBHBIE,

peryJsaTUBHEIC), 00eCIIeUNBAIOIIINE dbopmMupoBaHue (G yHKITMOHATBHON
IPAaMOTHOCTH ¥  COIMAIBHOM KOMIIETEHIIMHM OOYyYalolUXcs; CIOCOOHOCTH
o0yJaronuxcs WCIIOJIh30BaTh OCBOCHHBIE MEXIUCITUTUTHHAPHEIE,

MHPOBO33pEHUYECKHE 3HAHWS W  YHUBEpPCAJIbHBIC YYcOHBIC JICHCTBUS B
MO3HABATEIBHON U COLUATBLHOMN MPAKTHUKE.

B pesynprate wu3ydeHus OHOIOTMM Ha YpPOBHE CpEAHETO OOIIEro
oOpazoBaHus y oOydartomierocss OyayT chOpMUPOBaHbl IO3HABATEILHbIC
YHUBEPCAIbHBIC YIeOHBIC ICHCTBUS, KOMMYHUKATUBHBIC YHUBEPCAIbHBIC YICOHBIC
NENCTBUSA, PETYISITUBHbIE YyHHUBEpCAIbHbIE Y4eOHbIE JCHCTBUS, COBMECTHas
JESITENBHOCTb.

MeranpenMeTHbIe PE3yJIbTaThl OCBOCHHSI MPOTPAMMBI CPETHETO OOIIEro
00pa3oBaHUs JIOJKHBI OTPaXkKaTh:

Osaanenue YHHBepPCAJIbLHBIMH yueOHBIMHU MO3HABATEJIbHBIMH
AEeCTBUAMM:

1) 6a30Bble JJOruYecKue JAeicTBUsI:

CaMOCTOSATETLHO  (OpMyNIHpPOBaTh W aKTyaJIM3UpPOBaTh  MPoOJIEeMY,
paccMaTpHuBaTh €€ BCECTOPOHHE;

UCTIONIb30BaTh TMPU OCBOCHWU 3HAHUNA TPHUEMBI JIOTUYECKOTO MBIITUICHHUS
(aHanmu3a, CMHTE3a, CpaBHEHUS, KIacCUPUKAIINKN, 0000IIEeHNS ), pACKPBIBATH CMBICT
OMOJIOTUYECKUX TIOHATHH (BBIICIATh WX XapaKTEPHbIC NMPHU3HAKH, YCTAHABIHBATH
CBSI3U C IPYTUMHU MOHSATUSAMH);

ONpeAeNsITh 1EIU JeATEeIbHOCTH, 3aJlaBas MapameTpbl U KPUTEPUH UX
JOCTIKEHUS, COOTHOCUTD PE3YJIBTATHI JACATEIBHOCTH C TTIOCTABICHHBIMH IICIISIMU;

UCIOJIb30BaTh OMOJIOTMYECKUE MOHATHUS ISl OObsICHEHUSI (DAKTOB U SIBJICHUI
AKUBOU MPUPOJIBI;

CTPOUTH JIOTMYECKHE pACCYX ACHUS (MHIYKTUBHbBIC, JEAyKTHUBHBIE, IIO
AQHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH W TPOTUBOPEYHS B PACCMATPHUBAEMBIX
SIBJICHUSX, (DOPMYIUPOBATH BHIBOJIBI M 3aKIIFOUCHUS;

NPUMEHSTh CXEMHO-MO/IeNIbHbIE cpencTtsa IS peICTaBICHUs
CYIIECTBEHHBIX CBSI3€H M OTHOIIEHUN B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTaX, a



TAaKK€  MPOTHUBOPEYMH  Pa3HOro  pOJa,  BBIABIEHHBIX B Pa3JIMYHBIX
MH(POPMALMOHHBIX HCTOYHUKAX;

pa3pabarbiBaTh IUIAH pelIeHUs MpoOJeMbl ¢ YYETOM aHajau3a HWMEIOIUXCS
MaTepHaIbHBIX U HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTHBBI B I€ATEIIbHOCTh, OLICHUBATh COOTBETCTBHE PE3YJIHTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUMN ACSITEIBHOCTH;

KOOPJAMHUPOBATb U  BBINOJHATH pabOTy B  YCJIOBUSX  pEaJbHOrO,
BUPTYAJIbHOI'O0 U KOMOMHUPOBAHHOT'O B3aUMOCHCTBHS;

pa3BUBaTh KPEATUBHOE MBIIIJIEHUE IPU PEIIEHUH KU3HEHHBIX MTPOOIIEM.

2) 0a3oBbIe HcCIIeI0BaTEILCKUE 1eHCTBHSA:

BJIaJIETh HAaBbIKAMU y4€OHO-UCCIIE0BATENbCKON U MTPOEKTHOM AESITENBbHOCTH,
HaBBIKAMM  pa3penieHus MpoOJieM, CIHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITETILHOMY IOMCKY METOOB PELIEHUs TPAKTUYECKUX 3a]1a4, TPUMEHEHHIO
Pa3IMYHBIX METOJIOB MTO3HAHUS;

UCIIOJIb30BaTh pPa3JMYHbIE BUJABI JIEATEIBHOCTH 110 IOJYYEHUIO HOBOIO
3HaHUS, €ro HWHTEpIpeTalHy, MPeoOpPa3OBaHUIO M TPUMEHEHUI0 B Y4YEOHBIX
CUTYallUsIX, B TOM YHCJI€ IPHU CO3/IaHUU YYEOHBIX U COLUATBHBIX IPOEKTOB;

(opMHUpOBaTh HAYYHBIN TUI MBILUIECHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEM,
KJIFOUEBBIMU NTOHATUSAMHU U METOJIAMU;

CTaBUTh W (OpPMYyIUpOBaTH COOCTBEHHBIE 3aJadyd B 00pa30BaTEIbHOMN
NESATENbHOCTU U KU3HEHHBIX CUTYaLUAX;

BBISIBJISITh [IPUYMHHO-CJIEACTBEHHBIE CBSI3M U aKTyallM3MpOBaTh 3ajady,
BBIIBUT'aTh TUIOTE3y €€ pEUICHUs, HaXOAUTb APIYMEHTHI JUIA JI0Ka3aTelbCTBA
CBOMX YTBEPKIICHHI, 3a/1aBaTh NapaMETPbl U KPUTEPUU PELLICHHUS;

AHAIM3UPOBATH TIOJYYEHHBIE B XOAE€ PEIICHHS 3aJa4d pPE3yJIbTaThl,
KPUTUYECKU OLIEHUBATh UX JOCTOBEPHOCTh, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSX;

JaBaTh OLIEHKY HOBBIM CUTYAaIlUsIM, OLICHUBATh MPUOOPETEHHBIH OIBIT;

OCYLIECTBJISTh LEJICHANPABIECHHBIA MMOUCK IEPEHOCa CPEACTB U CHOCOOOB
NeICTBUS B MPOPECCUOHATIBHYIO CPENY;

YMEThb IEPEHOCUTh 3HAHUS B IO3HABATEJIbHYIO M NPAKTHUECKYIO O00JacTH
KU3HEIEATEIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUS U3 PA3HBIX MIPEIMETHBIX 001acTeil;

BBIIBUTaTh HOBBIE€ UJEH, MPEJIaraTb OpUTrMHAIbHBIE MOAXOJbl U PELICHMUS,
CTaBUTb MPOOJIEMBI U 337a4H, JONYCKAIOIINE albTEPHATUBHBIC PELLICHUSI.

3) paboTa ¢ nunpopMmanmeii:

OPUEHTHPOBATHCS B PA3IMYHBIX UCTOYHUKAX MHPOPMAIUH (TEKCTE yueOHOTro
nocoOusi, HAYYHO-TIONMYJSPHOM JUTEpaType, OHOJOTMYECKHX CIIOBapsX U
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax AaHHbIX, B MHTepHeTe), aHanm3upoBath



UHPOPMAIUIO PA3TUYHBIX BUAOB U (POPM MpeCTaBICHHS, KPUTHUECKHA OLIEHUBAThH
€€ I0OCTOBEPHOCTb U HEMIPOTUBOPEUUBOCTH;

dbopMyIHpOBaTh 3aMpOChl U MPUMEHATH PA3ITUYHBIE METOJbI MPU TOUCKE U
otOope Omonornueckoi WHMOpPMAIUU, HEOOXOIUMOM NIJIsi BBITIOTHEHUS y4eOHBIX
3azay;

OpUOOPETaTh OMNBIT MCIOIB30BaHUS HMHPOPMALMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATh KYJIbTYPY aKTUBHOTO MCIOJIb30BAHUS PA3IMYHBIX
MTOUCKOBBIX CHUCTEM;

CaMOCTOSITENIFHO ~ BBHIOMpATh  ONTUMalbHYIO  (OpMYy  TPEIACTaBICHUSA
Oouosornueckor uHpopmaruu (CxeMbl, TpapuKH, TUarpaMMbl, TaOJUIIbI, PUCYHKU
" Apyroe);

UCIIONb30BaTh HAy4YHBIM SA3BIK B KayecTBE CpEACTBa Mpu padoTe ¢
OMoJIOornyeckod HMHQPOpMaLME: MPUMEHATh XUMHUYECKUE, (PU3HYECKHE U
MaTEeMaTUYECKUE 3HAKW WM CUMBOJIBL, (HOpMYyJbl, ab0OpeBUaTypy, HOMEHKIATYDPY,
UCIIONIb30BaTh W MpeoOpa3oBbIBATH  3HAKOBO-CMMBOJMYECKHE  CpEACTBa
HATJISTHOCTH;

BJaJIeTh ~ HABBIKAMHU  pAacClO3HABaHUS W 3alUThl  WH(OpMAIUH,
UHGOPMAIIMOHHON 0€30MaCHOCTH JIMYHOCTH.

OBiajieHHe YHUBEPCAJIbHBIMH KOMMYHHUKATUBHBIMH 1€l CTBUSMM:

1) oOmenme:

OCYIIIECTBISATH KOMMYHHUKAIIMH BO BCeX chpepax KM3HU, aKTUBHO y4acTBOBATH
B JIMAJOre WIM JUCKYCCHM TIO CYIIECTBY OOCYKIaeMOW TeMbl (YMEHHUE 3a/1aBaTh
BONPOCHI, BBICKA3bIBATh CYXJACHUS OTHOCHUTEIHHO BBIMIOJHEHUS TMpeiaraeMomn
3aJlauM, YYUTHIBATh MHTEPECHl U COIJIACOBAHHOCTH MO3MIMNA APYTUX YYaCTHHUKOB
Juaora Wi JUCKYCCUN);

pacrmo3HaBaTh HEBEpOAIbHBIE CpEACTBA OOIICHMS, MOHUMATh 3HAYCHHE
COLIMAJIbHBIX 3HAKOB, MPEINOCHIIOK BO3HMKHOBEHHS KOH(IMKTHBIX CHUTYalluH,
YMETbh CMAT4aTh KOH(MIUKTHI U BECTU MEPETOBOPHI;

BJIQ/IETh PA3IMYHBIMH CHOCO0aMU OOIIEHUS U B3aUMOJICHCTBUS, MOHUMATH
HaMepeHUs IPYTUX JIIOJIeH, MPOSBIATh YBAKUTEIBHOE OTHOIICHUE K COOECETHUKY
U B KOppeKTHOU hopme GopMyITUpOBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO U JIOTMUHO H3JIaraThb CBOIO TOYKY 3PEHHUS C HCIOIb30BaHHEM
S3BIKOBBIX CPEJICTB.

2) coBMecTHAasl 1eATeJIbHOCTD:

NOHUMATh U HCIOJIB30BaTh MPEUMYIECTBA KOMAaHIHON M MHAMBHUAYaJIbHOM
paboThI IPH peIIeHUU OUOIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MIPUMEHEHUS TPYIIOBBIX (POPM B3aUMOJIEHCTBUS IPH PEIICHNU y4eOHOM 3aauu;

BHIOMpAaTh TEMaTUKy W METOJbl COBMECTHBIX ACHCTBHH C Y4ETOM OOIIMX
UHTEPECOB U BO3MOKHOCTEHN Ka)XA0ro YjeHa KOJIJIEKTUBA,;



OPUHUMATh L[EJIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBaTH WU
KOOPIMHUPOBATh JEUCTBUS MO €€ JTOCTMKEHHIO: COCTaBIIATh IUIAH JIEWCTBUH,
pacupenensTh poi ¢ Y4E€TOM MHEHHMH YYaCTHHKOB, OOCYXKIaTh Ppe3yJIbTaThl
COBMECTHOM padoTHl;

OLICHMBATh KA4e€CTBO CBOEro BKJIAJAa M KaXKIOTO Yy4YaCTHUMKA KOMAH/bI B
001Ul pe3yabTar Mo pa3pabOTaHHBIM KPUTEPUSIM;

[peayaraTb HOBBIE TNPOEKTHI, OLEHHUBATh MAEU C IO3ULUMHA HOBU3HBI,
OPHUTMHAIIBHOCTH, IPAKTUYECKOW 3HAYUMOCTH;

OCYILLIECTBJISITh TO3UTUBHOE CTPATErMYECKOE TMOBEACHUE B PA3JIUYHBIX
CUTYaIUSIX, TPOSBIISITH TBOPYECTBO U BOOOPAKEHUE, OBITh MHUIIUATUBHBIM.

OBJaieHne YHUBEPCAIbHBIMH PeryJasiTUBHBIMHM 1efiCTBUAMMU:

1) camoopranu3amnus:

UCIOJIb30BaTh OMOJIOTMYECKUE 3HAHMS JUIsl BBISBJICHUS MNpPOOJIIEM U UX
pelieHus B )KU3HEHHBIX U YYEOHBIX CUTYaIIUSIX;

BBIOMpAaTh Ha OCHOBE OMOJOTMYECKHX 3HAHUW IIeJIEBbIE U CMBICIOBBIE
YCTAHOBKHM B CBOMX JCMCTBMIX M MOCTYIIKax II0 OTHOLIECHMIO K JKMBOM IPUPOJE,
CBOEMY 3JI0POBBIO U 3/I0POBbIO OKPYKAIOIINX;

CaMOCTOSITEJIbHO OCYLIECTBIIATh MO3HABATEIBHYIO NESTEIbHOCTD, BBISBIATH
npo0JieMbl, CTaBUTh U (HOPMYIHUPOBATH COOCTBEHHBIEC 3aJ]a4l B 00pa30BaTEIbHON
JNEATENBHOCTH U )KU3HEHHBIX CUTYaIUsX;

CaMOCTOSITEJIbHO ~ COCTABJISITh  IUJIAH  PELICHHs MpoOJeMbl C  y4ETOM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U IPEANOUYTECHUM;

J1aBaTh OLICHKY HOBBIM CUTYaLIUsIM;

paciupsTh paMKH yueOHOTO MpeIMeTa Ha OCHOBE JIMUHBIX MPEATNOYTEHUN;

JieNiaTh OCO3HAHHBIN BBIOOpP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pEILICHHUE;

OLICHMBATh MPUOOPETEHHBIN OIIBIT;

crocoOCTBOBaTh (POPMHUPOBAHUIO M NPOSBICHUIO IIUPOKOH SPYIUIUH B
pa3HbBIX O0JIACTAX 3HAHWM, MOCTOSHHO TOBBIIIATH CBOM 00pa30OBaTENbHBIN H
KYJbTYPHBIA YPOBEHbD.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIESITEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISM;

BJaJ€Th  HABbIKAMM  TO3HABAaTEJIbHOM  peQuieKCuM Kak  OCO3HaHHUS
COBEPIIAEMBIX JEHUCTBUM M MBICIUTENBHBIX MPOLECCOB, HMX pPE3YJIbTATOB U
OCHOBaHUI, UCHOJIb30BaTh MPUEMBI pedIeKCUHU AJI OLUEHKU CHUTyalluH, BhIOOpa
BEPHOI'O PEILIECHUS;

YMETh OLICHUBAThb PUCKHM W CBOEBPEMEHHO IIPUHUMATh PEUIEHHA II0 HX
CHUKEHHUIO;



IPUHUMATh MOTHBBI M apryMEHTbl JPYTUX NpPU aHaIu3€ pe3yJbTaToB
NEeSTENbHOCTH;

3) npuHATHE ce0s U APYTrHUX:

MIPUHUMATh ce0sl, IOHUMasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

IPUHUMATh MOTHMBBI M apryMEHTBl JPYIrUX NpPU aHaIu3€ pe3yJbTaToB
NESATENbHOCTH;

NpU3HABAaTh CBOE MPABO U MPABO JIPYrUX Ha OLIUOKHU;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULIUH JPYroro 4eaoBeKa.

HPEIAMETHBIE PE3YJIBTATBI

[IpeamerHble pe3ynbTaThl OCBOCHHS COJEpXKAaHHS Y4eOHOro mpeaMera
«buonorusi» Ha yrayOJa€HHOM ypOBHE OpPHUEHTHUPOBAHBI Ha oOecleueHue
npopuiabHOro  oOyueHuss  oOydaromuxcsi — Owomormu. OHM  BKIIIOYAKOT:
crienuduyeckue st OMOJIOrMU Hay4YHbIE 3HAHUS, YMEHUSI U CIIOCOOBI IEUCTBUM IO
OCBOCHMIO, UHTEPIPETAIIMN U TMPEOoOpPa30BaHUIO 3HAHUM, BUIBI JIEITEIBHOCTH IO
MIOJTYYECHHUIO HOBBIX 3HAHUW M MX MPUMEHEHHUIO B PA3JIMYHBIX YYCOHBIX, a TAaKXKe B
peanbHBbIX KU3HEHHBIX cuTyanusx. [IpeameTHbie pe3ynbTaThl MPEACTABICHBI IO
rojiamMm U3y4eHusl.

[IpeamerHbie pe3ynbTaThl OCBOCHMS ydeOHOro mnpeamera «buonorus» B 10
Kjlacce NOMKHBI OTPAXKaTh:

c(hOpMHPOBAHHOCTh 3HAHUA O MECT€ W POJIM OWOJOTHU B CHUCTEME
€CTEeCTBEHHBIX HayK, B ()OPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTHHBI MHUpa, B
NO3HAHWM  3aKOHOB TNPHUPOABI U  PEHICHUH TOpoOJEeM  PaIMOHAIBLHOTO
IPUPOJIOIIONIB30BAHUSA, O BKIIaJIe POCCUMCKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE
OMOI0ruH;

BJIQJICHUE CHUCTEMOM OHOJIOTMYECKUX 3HAaHWM, KOTOpash  BKJIIOYACT:
OCHOBOIIOJIArarolue OUOJIOTMUYECKUE TEPMHUHBI U TOHATUSA (KU3Hb, KIIETKA,
OpraHusM, MeTaboiIu3M, TOMEOCTa3, CaMOPETYISIus, CaMOBOCIIPOHM3BEICHNE,
HACIIEJICTBEHHOCTh, M3MEHUYUBOCTh, POCT M Pa3BUTHUE), OUOJOTHUYECKUE TEOPUHU
(knerounas Teopus T. llIBanna, M. Illnelinena, P. BupxoBa, XxpoMocoMHasi TeOpusl
HacieacTBeHHoct T. Moprana), yuenus (H. W. BaBumoBa — o 1eHTpax
MHOrooOpa3us ¥ TNPOUCXOXKACHUS  KYJIbTYPHBIX  PAcTeHHil),  3aKOHBI
(emnHOOOpa3wsi MOTOMKOB TEPBOTO TOKOJICHUS, PACIICIUICHUS, YHCTOTHI TaMeT,
HE3aBUCHUMOro HacinenoBanuss I. MeHgens, TOMOJIOTHYECKHMX psAIOB B
HACJIEICTBEHHOU U3MEHYNUBOCTU H. . Baswuiiosa), IIPUHIIATIBI
(KOMITJIEMEHTapHOCTH);

BJIaJICHUE OCHOBHBIMU METOJAMH HAy4YHOrO IO3HAHUS, HCIOIb3YyEMbIX B
OMOJIOTMYECKUX HUCCIEAOBAHUSIX JKUBBIX OOBEKTOB (OMUCaHUE, HW3MEPEHUE,
HaAOJII0/ICHNE, SKCIIEPUMEHT);



YMEHHE BBIIETSTh CYIIECTBEHHbIE TIPU3HAKHI: BUPYCOB, KJIETOK MPOKAPHUOT U
AYKapuoT, OJIHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHu3MOB, B TOM YHCIIE
OakTepuii, rpubOB, pacTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHHUSI OPTraHOB U CUCTEM
OpPTaHOB pAaCTEHUM, >KUBOTHBIX, 4YENIOBEKa, MPOIECCOB KHUIHEACITEIbHOCTH,
MPOTEKAIONIMX B OpraHU3Max PAacTEHWH, KUBOTHBIX M YEJOBEKAa, OMOJIOTHUECKHX
poLIeCCOB: 0OMEHa BellecTB (MeTaboiu3M), NPEeBpaLIEHUs SHEPTUM, OpoxKeHus,
aBTOTPO(HOrO U rerepoTpodHOro TUIIOB MUTAHUS, (POTOCHHTE3a U XEMOCHHTE3A,
MUTO3a, Mei03a, raMeTorenes3a, SMOpHOreHes3a, MOoCTIMOPHOHAIBLHOTO Pa3BUTHIA,
pa3MHOXKEHUS,  WHAUBUAYaJbHOTO  pPa3BUTUS  opraHu3Ma  (OHTOTeHe3a),
B3aMMOJICHCTBHS T€HOB, T€TEPO3HCA, HICKYCCTBEHHOTO 0TOODA;

yMEHHE YCTaHABIMBATh B3aUMOCBSI3M MEXAY OpPraHOMJAMM KIETKH U HX
(GYHKIUSIMH, CTPOEHHUEM KIETOK pa3HbIX TKaHEH MU uX (QYHKIUAMH, MEXITY
OpraHaMd W CHCTEMaMH OpPTaHOB Y PpACTCHHH, >XUBOTHBIX W YENOBEKa M HX
(GYHKIUSIMH, MEXKIYy CHCTEMaMd OpraHOB MW WX (QYHKIHMSIMH, MEXKAY STamamu
oOMEHa BEIIEeCTB, ATanamMH KJIETOYHOIO IUKJIa U )KU3HEHHBIX [UKIOB OPTaHU3MOB,
sTanaMu 3MOpPHUOHAIBHOTO PA3BUTHUS, TEHOTUNIOM M (PEHOTUIIOM, (EHOTHIIOM U
dbakTopaMu cpesibl OOUTAHUS;

YMEHHE BBISIBIATH OTIUYHUTEIbHBIC TMPU3HAKU JKUBBIX CHUCTEM, B TOM UHCIIE
pacTeHui, )KUBOTHBIX U YEJIOBEKa,;

YMEHHE UCIOJIb30BaTh COOTBETCTBYIOLIME APIYMEHThI, OHMOJIOIHYECKYIO
TEPMUHOJIOTHIO U CHMBOJIHUKY JUIsI JOKa3aTENbCTBA POJACTBA OPTaHU3MOB Pa3HBIX
CHUCTEeMaTUYECKUX TPYII;

yMEHHE pemaTh OMOIOTHYECKUE 3aa41, BHISABISTh IPUUUHHO-CIIE/ICTBEHHbBIC
CBSI3M MEX/1Y UCCIIETyEeMbIMU OHOJIOrMYECKUMHU MPOLIECCAaMU U SIBICHUSMH, JeNaTh
BBIBOJIbI M IPOTHO3BI HA OCHOBAHUH TMOJYUYE€HHBIX PE3yJIbTaTOB;

YMEHHUE BBINONHATh J1TA0OPATOPHbIE M TIpaKTUYECKUe pabOThl, COOIIOIATh
npaBujia mpu padbore ¢ ydeOHBIM U JIa0OPaTOPHBIM 000PYIOBAHUEM;

YMEHHUE BBIIBUTATh TUIIOTE3bl, MPOBEPATH MX OSKCIEPUMEHTAIbHBIMU
cpeacTBamMu, (GOpMyIUpys Ledb HCCIEeNO0BaHUs, aHATU3UPOBATh IOJyYEHHbBIE
pe3yNbTaThl U JeNaTh BBIBOJIBL;

yMEHHE Y4YacTBOBaTh B yueOHO-HCCIIEIOBATEIbCKON paboTe 1Mo OMOIoruw,
HKOJIOTUM U METUIMHE, MPOBOAUMON Ha 0a3e IIKOIbHBIX HAYYHBIX OOIIECTB, U
nyOMMYHO  TPEACTaBIATH  MOJYYEHHBbIE  PE3yNbTaThl HA  YUYEHHUYECKHX
KOH(EepEeHUUX;

yMEHHE OLIEHHUBATh OSTUYECKHUE AacCIEKThl COBPEMEHHBIX HCCIEOBaHUN B
obmactu  Ouomormu ¥ MEOUIMHBI  (KJIOHHUPOBaHHE,  HCKYCCTBEHHOE
OIJIOJOTBOPEHHUE, HANPABIEHHOE HW3MEHEHHE T'€HOMa M CO3[aHHE TPAHCTEHHBIX
OpraHUu3MOB);



YMEHHE OCYIIECTBJISITh OCO3HAHHBIM BBIOOp Oymymied mnpodeccuoHaIbHOM
JESATENbHOCTU B 00JIaCTH OUOJIOTUHU, MEAUIMHBI, OMOTEXHOJIOTUH, BETEPUHAPUH,
CEJIbCKOTO XO034MCTBa, MUILEBON MPOMBIIIIEHHOCTH, YIIyOJIATh MMO3HABATEIbHbBIN
WHTEpEC, HAMPaBJICHHBIA HA OCO3HAHHBIA BEIOOP COOTBETCTBYIOMIEH npodeccnn n
MPOJOJDKEHNE OMOJOrMYecKoro oOpa3oBaHMs B  OpPraHM3alUsAX CPEIHEro
npo(ecCHOHaIBLHOrO U BBICILIET0 00pa3oBaHusl.

[IpeamerHbie pe3ynbTaThl OCBOCHUS ydeOHOro mpeamera «buomorus» B 11
Kj1acce JOJKHBI OTPAKATh:

c(hOpMUPOBAHHOCTb 3HAHUM O MECT€ U POJIM OUOJIOTUM B CHUCTEME
€CTECTBEHHBIX HayK, B (DOPMHPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAyYHOH
KapTUHBI MHpa, B TO3HAHUM 3aKOHOB TPHUPOABI M PEIICHUH SKOJOTHYECKUX
npobjieM 4YenoBeYeCTBa, a TaKXKe B PEIICHHH BOIPOCOB PaIlMOHAIBHOTO
MPUPOIOTIOIB30BaHUS, U B (DOPMHUPOBAHUH IIEHHOCTHOTO OTHOIIEHUS K MPHUPOJE,
OOLIECTBY, YEJIOBEKY, O BKJIAJE POCCUICKUX U 3apyOEkKHBIX YUEHBIX-OMOJIOTrOB B
pa3BUTHE OUOJIOTUH;

YMEHHUE BIIAJIETh CHCTEMOW OWOJOTMYECKHX 3HAHWN, KOTOpas BKIIOYAET
ONpEAENeHUs] M TOHMMAaHHWE CYIIHOCTH OCHOBOIIOJAralIuX OHOJIOrHYECKUX
TEPMUHOB M MOHATUM (BHUJ, 3KOcUcTeMa, Ouocdepa), OUONIOrHYECKHE TEOPUU
(oBomtonnonHas Teopus Y. JlapBuHa, CHHTETHYECKAsE TEOPUS DBOJIOLMH), YUCHHUS
(A. H. CeBepuoBa — 0 myTsx U HampaBieHUsX 3Bontonuu, B.M. Bepnanackoro — o
ouocdepe), 3akoHbl (reHeTudyeckoro paBHoBecust [[x. Xapau u B. BaiinOepra,
3apojsiieBoro cxojacrea K. M. bapa), mpaBuna (Munumyma FHO. JlubGuxa,
AKOJIOTHYECKON MHpaMuJibl dHEpruM), runoressl (rumoresa «vupa PHK» V.
['un6epra);

yMEHHE  BJaJe€Th  OCHOBHBIMH  METOAAMH  HAyYHOrO  MO3HAHMUS,
UCTIOIB3YEMBIMU B OMOJIOTHYECKUX HMCCIIEOBAHMSIX KUBBIX O0BEKTOB M IKOCUCTEM
(onmucaHue, U3MepeHue, HabJIoJIeHHe, SKCIIEPUMEHT), CIOCO0aMU BBISIBICHHS U
OILICHKHU aHTPOIIOT€HHBIX H3MEHEHUU B IPUPO/IE;

YMEHHE BBIJICNATh CYIICCTBEHHbIC MPHU3HAKUA: BHJIOB, OHOIrCOLIEHO30B,
SKOCHCTEM M Ouochepbl, CTaOWIU3UPYIOMIETo, ABMIXKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOT' 0 ot0opa, AJIONATPUYECKOT O u CUMIIATPUYECKOTO
BUI000Pa30BaHUs, BIUSHUS JABMKYIUX CHJI SBOJIONMU HA TeHO(POH/ TOMYJISIINH,
MIPUCTIOCOOICHHOCTH OPTaHU3MOB K Cpefe OOMTaHUs, YepeIOBaHUS HaAIpaBICHUN
ABOJIIOIIMH, KPYTOBOPOTa BEUIECTB U OTOKA SHEPTUU B SKOCUCTEMAX;

yMEHUE YCTAHABJIMBATh B3aUMOCBA3M MEXAY TMpOIecCaMU HBOJIOIUH,
JBYKYIIUMHA CUJIAMU aHTPOIIOT€HE3a, KOMIIOHEHTAaMHU Pa3JIMYHBIX JKOCHUCTEM U
MIPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHUE  BBIABIATH  OTJIMYUTEIBHBIC  TPU3HAKH  JKUBBIX  CHCTEM,
PUCTIOCOOJICHHOCTh BUJIOB K cpefie oOuTaHus, a0UOTUYECKUX M OMOTHYECKUX



KOMIIOHEHTOB ~ DKOCHCTEM, B3aUMOCBsI3€ii  OpraHM3MOB B  COOOIIECTBaXx,
AHTPOTIOTCHHBIX N3MEHEHHUI B YKOCHCTEMAax CBOCH MECTHOCTH;

YMEHHE MCIOJIb30BaTh COOTBETCTBYIONIME aPTryMEHThI, OHOJIOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIUKY JUJISl JIOKA3aTENhCTBA POACTBA OPTAHM3MOB Pa3HBIX
CUCTEMATUYCCKUX TPYIIT, B3aUMOCBSI3 OPTAaHU3MOB M CPEIIbI OOWTAHWS, SIUHCTBA
YeIIOBEYECKUX pac, HEOOXOJUMOCTH COXpaHEHUS MHOrooOpasusi BHJIOB H
HKOCHUCTEM KaK YCIIOBHS COCYIIIECTBOBAHUS MPUPOJIBI M YEIOBEUCCTBA;

YMEHHUE peniaTh OMOJIOTUIECKUE 3a]a4H, BBISIBIISITH IPUUYUHHO-CIIC/ICTBCHHBIC
CBSI3U MEXTY UCCIIETYEMBIMU OMOIOTUIECKUMHU TPOIECCAMU U SBIICHUSIMH, JIeTIaTh
BBIBOJIBI ¥ IPOTHO3HI HA OCHOBAHHH TOJTYYCHHBIX PE3yJIbTaTOB;

YMEHHUE BBINONHATH JIA0OPATOPHBIE M TPAaKTUYECKUe pPabOThl, COOIIOIATH
npaBuia npu padoTe ¢ yueOHBIM U J1abopaTOPHBIM 000pyA0BaHUEM;

YMEHUE BBIJBUTATh THUIIOTE3bI, TMPOBEPSITh HUX OSKCIECPUMEHTAIBHBIMU
cpeacTBamMu, (GOpMYyIUpys IETb HWCCIEeIOBaHUs, aHATW3UPOBATh IOJyYEHHBIC
pe3yJbTaThI U JCTaTh BBIBOJIBL;

yMEHHE Y4acCTBOBaTh B y4eOHO-HCCIIEOBATEIBCKON paboTe 1mo Ouonoruw,
AKOJIOTUU W MEIWIIMHE, MPOBOAMMON Ha 0a3e IIKOJBHBIX HAYYHBIX OOIIECTB, W
NyOJMYHO  TPEJCTaBIATH  MOJYYCHHBIC  pE3yJbTaThl HAa  YUYEHUYCCKHUX
KOH(pEepeHITHSX;

yYMEHHUE OIEHWBATh THIOTE3bl M TEOPUH O MIPOUCXOXKICHUHN JKU3HU, YETOBEKa
M UYEJOBEUYECKUX pac, O MPUYMHAX, MOCIEACTBUSIX U CHOCO0aX MpEeAOTBpAIICHUS
ro0aabHbIX U3MEHEHU B Ouocdepe;

YMEHHE OCYIIECTBISATh OCO3HAHHBIA BBHIOOp Oyaymied npodeccuoHaIbHON
JESTENHHOCTU B 00JaCTH OMOJIOTUU, SKOJIOTUH, TPUPOIOTOTB30BAHMSI, METUIIMHBI,
OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPHUU, CEILCKOTO XO3SMCTBA, IHINECBON
MIPOMBITIUICHHOCTH, YTIYOJIATh TO3HABATEIbHBI WHTEpPEC, HaIpaBJICHHBIA Ha
OCO3HAHHBIM  BBIOOP  COOTBETCTBYIOIICH  Tpodeccur HW  TPOJAODKECHHUE
OMOJIOTUYECKOro 00pa3oBaHUs B OpPraHHU3AIUAX CPEAHEro MpodecCHuOHAIBHOTO U
BBICITIETO 00pa30BaHMS.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KouunyecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHMe pa3iesioB U TeM (undposbie)
Ne n/mm Konrpoabubie | IlpakTuueckue
NPorpaMMmbl Bcero o0pa3oBaTe/bHbIE
padoTbI padoThI pecypest
1 buonorus kak Hayka
2 JKuBbIE CHCTEMBI U UX U3YUEHUE 2
3 buonorus kneTku 2 0.5
4 XuMu4ecKas OpraHu3aius KIeTKU 10
5 CrpoeHue U pyHKIHUU KIETKU 8 2
6 OOMeH BelIecTB U MPEBpaIleHUE YHEPTHH B 9 1
KJIETKE
. Hacnencreennas undopmanus u 9 0.5
peanuzanus €€ B KIETKE
JKu3HEHHBIN UK KJIETKU 6 1
Ctpoenue u GyHKIIUHA OPTaHU3MOB 17 1.5
10 Pa3sMHOkeHHME U pa3BUTHE OPraHU3MOB 8 1.5
1 ['eneTuka — HayKa O HACJIEACTBEHHOCTH U ) 0.5
M3MEHYUBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHYUBOCTHU 6 1
14 ['enernka yenoBeka 3 0.5
15 Cenexkuusi OpraHu3MOB 4 1
16 buorexHonorus u cCHHTETHYECKAsE OMOJIOTHS 4
17 PeszepBHoe Bpemst 1




OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

102

13




11 KIIACC

KoanuectBo yacos JJIeKTPOHHbBIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne ni/m KonTpoasnbie | I[IpakTnueckue
NPOrpamMmsl Bcero o0pa3oBaTe/bHbIE
padoTbI padoThI
pecypchbl
| 3apokKI€HUE U Pa3BUTHE IBOJIIOLIMOHHBIX 4
Mpe/ICTaBIeHUI B OMOIOTHU
2 Mukpo3BOIIOLHS U €€ PE3yIbTaThl 14 2
3 Maxkpo3BONIOLIHS U €€ PE3YyNbTaThl 6
IIpoucxoxneHue u pa3BUTHE )KU3HU Ha
4 15 1.5
3emie
5 [IpoucxoxaeHue yeaoBeKa — aHTPOIOTeHE3 10 1
DKOJ0rusl — HayKa O B3aUMOOTHOLIEHUSIX
6 OpPraHU3MOB U HAIOPTaHU3MEHHBIX CUCTEM 3 0.5
C OKpYy’Karolleu cpenou
OpraHu3Mebl 1 cpeia OOUTaHuUs 1.5
DKoJorus BUAOB U NOMYJIALNN 0.5
DKOJIO0THUsl COOOIIECTB. DKOIOTHUECKHE
9 12 0.5
CUCTEMBI
10 Bbuocdepa — rmobanpHas sxocucTEMA
11 UYenosek U OKpyKaromas cpeia
12 Pe3epBHOE BpeMmst
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 102 0 7.5







IHOYPOYHOE IINTIAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

Koaun4gecTBo yacoB

Bcero

KouTposabHbie
padoThI

IMpakTnyeckue
padoThI

Jara
U3y4YeHH sl

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/bHbIE

pecypcbl

buonorns xak KOMIUIEKCHAsI HayKa U KaK
4acTh COBPEMEHHOI'0 00LIeCTBa

JKuBble cucTeMBI U MX CBOMCTBA

ypOBHeBaH opraHumu3anuAa )XUBbIX CUCTEM

HcTopust OTKpBITHS U U3YYEHUSI KIETKH.
Kunerounas teopust

Metoabl MONEKYJIAPHON U KIETOYHON
ouonorun. [IpakTnueckas pabora
«M3ydeHne METOI0OB KJIIETOYHON OMOJIOTHH
(xpomatorpadusi, snekrpodopes,
nuddepeHranbHoe HeHTpUu(yrupoBaHue,
[TLP)»

0.5

XUMHYECKHUH COCTAB KIETKU

MI/IHepaJIBHBIG B€IICCTBA KJIICTKH, UX
Ouosoruueckas POJib

OpFaHI/I‘IeCKI/IC BECIICCTBA KJICTKHU — OeJIKu.

JlabopaTtopnas pabota «O0HapyKeHUE
OCJIKOB C TTOMOIIBI0 KAYECTBEHHBIX
peaxKuuii»

0.5

CoiicTBa, K1accudukanus 1 QyHKIUN
0O€eIKOB




Opl"aHI/ILIeCKI/Ie BE€IIECCTBA KJICTKH —

10
YIIEBOJIbI

1 Opranuyeckue BeuiecTBa KJIeTKH —

JIUTTH BT
Hyxnennoseie kucnotsl. JJHK n PHK.

12 JlaboparopHnas pabota «lccienoBanue 0.5
HYKJICMHOBBIX KHCIIOT, BBIZCICHHBIX U3
KJIETOK Pa3JIUYHBIX OPraHU3MOB)»

13 Crpoenue u pyakiuu ATO®. JIpyrue
HykieosuaTpudocharsr (HTD)

14 CexsennpoBanue [JHK. Meroabt
T€HOMMUKH, TPAHCKPUIITOMHUKH, IPOTEOMUKHU

15 MeTto/1bl CTpYKTYpHOH OHOJIOTHH

16 Tunel knetok. [IpokapuoTnueckas KieTka
CrpoeHne 3yKapruOTHUECKOM KIETKH.

17 [TpakTrueckas padota «M3yueHne CBOHMCTB 0.5
KJICTOYHOU MEMOpPaHbD»

18 IloBepXHOCTHBIN anmnapar KIETKU
OnHoMeMOpaHHbBIE OPTaHOUIBI KIETKH.

19 [TpakTrueckas padota «M3yuenue 0.5
JIBY)KEHUS IIATOIIIa3MBI B PACTHTEIBHBIX
KJIETKaX)

[ToryaBTOHOMHBIE OPTaHOUABI KJIETKU:

20 MUTOXOHJIpHH, Tu1acTu bl JlabopaTtopHas 0.5
pabora «MccnenoBanue mia3mMoiamnsa u '
JIeTIIa3MOJIN3a B PACTUTEIIBHBIX KIIETKAX)

21 HememOpaHHbIe OpraHOM bl KJIETKH

22 Crpoenue u QyHKIIUU siapa




23

CpaBHHTEIBHAS XapaKTEPUCTHKA KIIETOK
sykapuort. JlabopaTopnas pabota
«M3yueHne CTpOCHUS KIIETOK Pa3InIHBIX
OpPTaHU3MOBY

0.5

24

AccuMUIAIMA U TUCCUMIIISAINSA — JIBE
CTOpOHBI MeTabou3Ma. Turbl oOMeHa
BemiecTB. JlabopaTopHast pabora
«M3ydyeHune KaTaauTH4eCKON aKTUBHOCTH
(epMeHTOB (Ha IpUMEpe aMHIIa3bl I
KaTaJia3bl)»

25

DepMEHTATUBHBIN XapaKTep peaklui
KJIETO4YHOro MeTabonusma. JlaboparopHas
pabota «M3yuenune pepMeHTaTUBHOTO
pacIueneHus IepoKCUIa BOLOPOa B
PACTUTEIBHBIX U KUBOTHBIX KJIETKAX)»

0.5

26

benku-akTuBaTOpHI M OEIKU-UHTUOUTOPHI

27

ABTOTpO(]HBIN TUIT 0OOMEHA BEIIECTB

28

dorocuntes

29

Xemocunres. JJabopatopHast paborta
«CpaBHeH#He TIPOIeCCOB POTOCHHTE3A U
XEMOCHHTE3a»

0.5

30

AHaspoOHbIe opraHu3Mbl. Busibl OposkeHusl.
Jlaboparopnas pabota «CpaBHeHHE
MPOIECCOB OPOKEHUS U IBIXaHUS

31

AdpoOHBIE OpTraHU3MBI. DTarbl
HHEPreTHUECKOro ooMeHa

32

DHeprust MEMOPaHHOTO TPaIMCHTA
npotoHoB. CuHTe3 AT®: paboTa




npoTOHHOW AT®-CcHuHTa3b1

33 Peaknyn MaTpuuHOro CUHTE3a
34 Tpanckpunuus — matpuunsiii cunte3 PHK
35 TpaHcnsus u e€ 3Tanbl
16 Konnposanue amuHokucior. Pois
pubocom B OnocuHTE3e OenKa
37 Opranuzanys reHoMa y IpokapuoT u
JyKapuoT
13 MounekynsipHble MEXaHU3MbI SKCIIPECCUU
I€HOB Y 3YKapHOT
Bupycbl — BHekIeTOUHBIE (HOPMBI )KU3HU U
39 obnuraTtHeie mapa3uThl. [IpakTudeckas 0.5
pabota «CozaHre MOJIEeIH BUPYCa»
40 BupycHslie 3a0601€BaHus 4eTIOBEKA,
YKUBOTHBIX, PACTCHUN
41 HanorexHosornu B OMOIOrMy U METUIINHE
42 JKU3HEHHBIN UK KIETKU
43 Matpuunsiii cunres JJHK
Xpomocomsl. JlabopaTopHast padbora
44 «M3y4yeHne XpoMOCOM Ha FOTOBBIX 0.5
MUKpOIIpenapaTax»
45 Jlenenue KJIeTKH — MHUTO3
Tunel kneTok. Kapuokunes 1 IUTOKUHES.
46 JlaboparopHnas pabota «Habmonenue 0.5
MUTO3a B KJIETKaX KOHYMKA KOpEIIKa JIyKa
(Ha TOTOBBIX MUKpOIIpENapaTax)»
47 Perynsinus KU3HEHHOTO IIMKJIA KIETOK




48

OpraHusM Kak eIMHOE 1IeJ10€

Txanu pacrenuit. JlabopaTopHas pabora

49 . - 0.5
«M3yueHue TKkaHel pacTeHUI»
TkaHU )KMBOTHBIX M YEJIOBEKA.

50 JlaGopaTopHast pabota «M3ydeHue TkaHen 0.5
YKUBOTHBIX»
Opraunsl. Cucremsl opranos. JlabopatopHas

51 pabota «/3ydyeHue opraHoB IIBETKOBOTO 0.5
pacTeHus»

52 Ormopa Tena opraHu3MoB

53 JIBr>KeHue OpraHu3sMoB

54 [lutanue opraHn3MoB

55 [IuTanne MO3BOHOYHBIX KUBOTHBIX.
[InmeBapurenpHas cuCTEMa YeI0BEKa

56 Jlprxanue opraHu3mMoB

57 JIpIxaHue Mo3BOHOYHBIX )KHBOTHBIX U
YyeJioBeKa

58 TpaHcnopT BewecTB y OpraHu3MOB

59 KpoBeHocHas cuctema mo3BOHOYHBIX
YKUBOTHBIX U YeJIOBEKa

60 Brinenenue y opranu3smMosB

61 3ammura y OpraHu3MoB

62 HNMMyHHas cuctema 4esioBeka

63 PasznpaxumocTs 1 perynauus y
OpraHu3MOB

64 ['ymopanbHast perynsuus 1 SHAOKpUHHAsS

CHUCTEMaA KUBOTHBIX U YCJIOBCKA




65

@DopMbl pa3MHOKEHHUSI OPTraHU3MOB

66

[TonoBoe pa3mHOKEHUE

67

Meiios

68

["ameTtorenes. O6pazoBaHue U pa3BUTHE
MOJIOBBIX KJIeTOK. JlabopaTtopHas padota
«M3ydeHne cTpoeHus MOJIOBBIX KJIETOK HA
TOTOBBIX MUKpPOIIpenapaTax»

0.5

69

I/IHI[I/IBI/II[yaJ'IBHOG Pa3BUTHUEC OPIraHU3MOB —
OHTOI'CHE3

70

3akiaJKka OpraHoB U TKaHEH U3
3apO/IBIIIEBBIX TUCTKOB

71

Poct u pazBuTHE KUBOTHBIX.
JlabopaTtopnas pabota «BrisiBieHne
MPHU3HAKOB CXOJICTBA 3apPOIbIIIICH
MO3BOHOYHBIX KUBOTHBIX)

0.5

72

PazmHoOXeHue U pa3BUTHE PACTEHUM.
JlabopaTtopnas pabota «CTpoeHHE OpraHoB
PA3MHOXCHUS BBICIIUX paCTeHHﬁ>>

0.5

73

I/ICTOPI/IH CTAHOBJICHUA U PA3BUTUA
TCHCTUKHN KaK HAYKH

74

OCHOBHBIE ITOHITHUSA U CUMBOJIBI T€HETHKM.
JlaboparopHnas padota «J/Ipo3odmna kak
00BEKT FEHETUYECKUX UCCIICIOBAHUIN

0.5

75

3aKOHOMEPHOCTH HacJeI0BaHUs
npu3HaKoB. MoHorubpuaHoe
ckpemuBanue. [Ipaktruueckas pabora
"H3yueHue pe3yabTaToB MOHOTUOPUIHOTO
CKpEIIMBaHUs Y 1p030(uisr"

0.5




HI/ITOHOFI/I‘ICCKI/IG OCHOBBI MOHOFI/I6pI/I,I[HOI‘O

76 1
CKpEIIUBAHUS
77 Ananusupyrouiee ckpemuBanue. Hermonxnoe |
JTOMHUHHUPOBaHHE
JurnbpuaHoe CKpenrBaHue.
73 [IpakTueckas padora «M3yueHue 1 0.5
PE3yabTaTOB TUTUOPUIHOTO CKPEIIMBAHUS ’
y ApO30(QHITBI»
79 [{uTonoruvyeckrue OCHOBBI AUTUOPUTHOTO 1
CKpEIINBAHUS
80 CuenieHHoe HacleJ0OBaHUE IPU3HAKOB 1
81 XpoMOCOMHasi TEOpHsl HACIIEICTBEHHOCTH 1
82 I'enetuka momna 1
83 I'enoTun kak 1eI0CTHAsE CUCTEMA 1
%4 ['eneTnuecKkuii KOHTPOJb PA3BUTHS |
pacTeHHil, ’KUBOTHBIX U YEJIOBEKa
25 M3MeHUYHnBOCTH MPU3HAKOB. Bribl |
U3MEHUYUBOCTH
86 MopaudukamoHHas U3MEHYUBOCTD 1
BapuaunoHHBIN psAl ¥ BapuallMOHHAs
kpuBas. JlabopaTopHas paborta
%7 «MccnenoBanne 3aKOHOMEPHOCTEN | 0.5
MOIU(PUKAITIOHHON N3MEHUYUBOCTH. ’
[TocTpoeHune BapHallMOHHOTO psifa U
BapUALlMOHHON KPUBO»
28 I'eHoTMIIMUECKAst U3MEHYUBOCTD. |
KombOuHatuBHast ©3MEHUYUBOCTh
89 MyTanuoHHas "3MEHYUBOCTbD. 1 0.5




[TpakTrueckas padota «MyTanuu y
Jpo30¢uIbl (Ha TOTOBBIX
MUKpOIpenapaTax)»

90

BaKOHOMepHOCTI/I MYTAlMOHHOT'O ITpoLecca.
ONUreHeTHKa U YITUTCHOMHKA

91

I'eneruka uenoseka. [IpakTuyeckas pabota
«CocTaBieHUe U aHaJIu3 POAOCIOBHON

0.5

92

MeToasl MEIUIIMHCKON TeHETUKHU

93

3HauyeHne MeUIIMHCKON T€HETUKHU B
HpeI[OTBpaIIIeHI/II/I H JICHCHHUU I'CHCTUYCCKUX
3200JIEBAaHUI YEJIOBEKA

94

OCHOBHBIE TIOHSITHSI CEIICKITHH.
JlabopaTtopnast pabota «/3y4uenue copToB
KYJIBTYPHBIX PACTEHUN U IOPOJ JTOMAITHUX
JKHUBOTHBIX»

0.5

95

MeTopl CEIEKIIMOHHON paOOTHI.
JlaGopaTtopHnast pabota «/3y4ueHue MeTo10B
CEJICKIIMM PACTEHUI»

0.5

96

JlocTikeHus! CeNneKUnu pacTeHUN 1
*KUBOTHBIX. [IpakTHueckas paborta
«ITpuBHBKa pacTeHUI»

97

CoxpaHeHue, U3y4eHHe U UCT0Ib30BaHUE
F€HETUYECKHUX PECYPCOB

98

broTexHooryusa Kak Hayka U OTpacib
npousBojcTBa. [Ipaktuueckas padora
«M3ydyenne 00beKTOB OMOTEXHOIOT U

0.5

99

OcHOBHbIE HAMPaBICHUS CHHTETUYECKOM
ouoJsorun




100 XpOMOCOMHAs ¥ T€HHAasI HHKEHEPHUS

101 MenuuuHcKre OMOTEXHOIOTHH 1
102 PesepsHblit ypok. IloBTopeHnue, 1
00o011eHne, cucTeMaTU3alus 3HAHUH
BIIEE KOJIMYECTBO YACOB I1
OBbII] OJI CTBO YACOB I1O 102 135

[NPOI'PAMME




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne ara u¢posbie
n/n Tema ypoxa Bceero Kontpoabnere | IpaxTudeckme fllz.yqeﬂnﬂ :)lﬁ[()l:ll;oBaTeanme
padoThI padoThbI pecypesr
1 OomtononHas Teopus Y. Jlapsuna 1
) JIBMOKyIIME CUJIBI ABOJIIOLIMK BUIOB 110 Y. 1
JapBuny
3 Boprba 3a cymiecTtBoBaHUE, €CTECTBEHHBII 1
U UCKYCCTBEHHBIN 0TOOD
4 dopMHUpOBaHUE CHHTETUYECKON TeOpUun 1
3BOJIIOLIUU
5 DTanbl H3BOJIIOIIMOHHOTO MPOIIECCa: 1
MUKPO3BOIIOLUSA U MAKPOIBOJIIOLIHS
6 [Nomynsitust — 37eMeHTapHas eAMHULIA )
3BOJIIOLIUU
3aKOH reHETUYECKOro paBHoOBecus JIx.
. Xapnu, B. Baitn6epra. JlabopatopHast | 0.5
pabora «BplsiBIeHIE U3MEHUYUBOCTH Y '
ocobeil ogHoro Buay
8 DrneMeHTapHbIe (PaKTOPBI IBOITIOIUU 1
9 DddexT ocHoBarens. DPdekt |
OYTBIJIOYHOTO TOPJIBIIIKA
10 Murpanuu. M3omaumun monyIsiui: 1
reorpaguueckas, OnoJIoruuecKas
1 EcrecTtBeHHBIN OTOOP — HANPABIISAIONIUN )
(haKkTOp IBOIOITUHN




12

[TosoBoit oTOOp

13

[TprcnocoOaeHHOCTh OPTaHN3MOB KaK
PE3yIbTAaT MUKPOIBOJIIOIIHH.
JlaGoparopnas padota «M3yuenue
apoMopdh030B U UANOATANITAIINNA Y
pacTeHui U KUBOTHBIX»

0.5

14

[Tpumeps! prCcToco0IeHUH Y OpraHU3MOB:

Mopdonorudeckue, GU3NOIOTHIECKHE,
OMOXMMUYECKHUE, IOBEICHYCCKHE.
JlaGopartopnas padota «IIpucnocobnenus
OpraHru3MoOB U UX OTHOCHUTCJIbHAA
1e1eco00pa3HOCTh»

0.5

15

Bupa, ero kputepuu u CTpykTypa.
JlaGoparopnas padota «CpaBHEHHE BUIOB
110 MOP(OJIOTHIECKOMY KPUTEPUIO»

0.5

16

CrpykTtypa Buza

17

BunooOpa3oBaHue Kak pe3yabTat
MHUKPOIBOJIOIHH

18

CBs3b MHKPO3BOJIIOIWHN U SITUACMUOJIOT N

19

MaKPOSBOJHOLII/IH. ITaneoHTONMOTMUECKHE
MCTOABI U3YUYCHUS 3BOJIIOINN

20

buoreorpaduueckue MeTObI U3YUCHUS
3BOJIIOLUU

21

DOMOPHOIOTHYECKHE U CPABHUTEIBHO-
MOP(OJIOTHIECKHUE METOIbI U3YICHHS
9BOJIIOLIAN

22

MOHeKy'J'IflpHO-FCHeTI/I‘{CCKI/Ie,
OMOXMMHUYECKHE U MaTEMAaTHUECKHE




MCTOAbI U3YUYCHUSA 3BOJIIOINN

23 OO01re 3aKOHOMEPHOCTH IBOJTIOIIHH

24 ApnantuBHas paauanus. HepaBHoOMepHOCTh
TEMITOB 3BOJTIOIUI

25 Hay4nble rUIIOTE3bI TPOUCXOKACHHUS
KHU3HU Ha 3emiie

2% JloHay4HbIE IPEICTABICHUS O 3aPOXKICHUN
KUIHU

7 OCHOBHBIE 3TaITbl HEOPTAaHUYECKOM
HBOJIIOIIUH

28 I'unoressl 3apOXKACHUSA KU3HU
Hcrtopus 3emiin 1 METOABI €€ U3YUCHUS.

29 Jlaboparopnas padota «3yuenue u 0.5
OIMCaHHUe UCKOTAEMBIX OCTATKOB JIPEBHUX ’
OpPTraHU3MOB»

30 HauanbHble 3Tanbl OpraHunyecKoi
HBOJTIOIUH

31 DBOIOIUS 3YKapHOT
OCHOBHBIE 3TaIlbl SBOJIIOIHH

1 pactutenbHoro Mupa. [IpakTrueckas 0.5
pabota «M3yyeHnue ocobeHHOCTEH '
CTPOEHUS PACTCHUI Pa3HBIX OTAEIIOBY»

13 OCHOBHBIE 3TaIlbl BOIIOIMH KUBOTHOTO
Mupa
DBOIOLUS )KUBOTHBIX. [IpakTrueckas

34 pabota «M3yuenue ocoOeHHOCTEH 0.5
CTPOEHHS TTO3BOHOYHBIX KHUBOTHBIX)»

35 Pa3BuTHe xu3Hu Ha 3emiie 1o 3paM U




neproaam

MaccoBbie BbBIMHUPAHUA — 3KOJIOTHUYCCKUC

36 KPU3UCHI MPOILIIOTO

37 CoBpeMEeHHBIN IKOJIOTUYECKUN KPU3HUC, €TO
0COOEHHOCTH

13 CoBpeMeHHas cucTeMa OpraHu4eCcKOro
MPOILLJIOTO

39 OCHOBHBIE CHCTEMATUYECKUE TPYIIIIBI
OpraHU3MOB

40 AHTpOIIOJIOTHUS — HayKa O 4EJIOBEKE

41 PazButue npencrasnenuii o
MIPOUCXOXKACHUU YeJIOBEKa
MecTo yenoBeka B CHCTEME
opranmueckoro mupa. JlabopatopHas

42 pabota «M3yuenue ocoOeHHOCTEH 0.5
CTpOEHHUSI CKeJleTa YeJIOBeKa, CBSI3aHHBIX C
MIPSIMOXOXKICHUEM)

43 JIBrOKyIME CHUIIbI AaHTPOIIOTEHE3a

44 CooTHolieHne OMOTOTHUECKUX U
COLIMAJIbHBIX (PAKTOPOB B AHTPOIIOT€HE3E

45 OCHOBHBIE CTaIMM AHTPOTIOTEHE3a

46 [Tanmeorenerrka 1 najeoOreHOMMUKa

47 DBOJIIOLIHS] COBPEMEHHOTO YEJIOBEKA
UYenoseueckue pacel. [IpakTuueckas

48 pabota «/3ydeHne IKOJIOTHUECKUX 0.5
aJanTaluii 4YeJI0BEeKa

49 MexIucUuIuIMHApHBIE METO b

AHTPONOJIOTUU




50 3apoKIeHUE U Pa3BUTHUE IKOJIOTUU 1
Mertoast skonoruu. JlabopatopHas padbora

51 «M3yueHne METo10B IKOJIOIMUECKHUX 1 0.5
UCCIIeTIOBaHUI»

5 3HayeHue PKOJIOTHYECKUX 3HAHUN IS 1
4eJloBeKa

53 Okonoruyeckue (hakTopsl 1
Abuotnueckue paxkTopel. CBET KaKk

54 sKojoruyeckuii pakrop. Jlaboparopras 1 0.5
paborta «BblsiBieHME TPUCTIOCOOIEHUI ’
OPTaHU3MOB K BIUSTHHIO CBETa»
Abuortuueckue gaktopsl. Temneparypa
KaK 9KOJOTUYECKHUM PaKTop.

55 JlaGoparopnas padota «BoisiBieHue 1 0.5
MIPUCTIOCOOTICHUI OPTaHU3MOB K BIUSTHHIO
TEMIIEPaTyphI»
Abuortuueckue Gaktopsl. BnaxHOCTh Kak

56 skosiormueckuii pakrop. JlaboparopHas | 0.5
paboTta «AHATOMUYECKHUE OCOOCHHOCTH ’
pacTeHHii U3 pa3HbIX MECT OOUTAHUS»

57 Cpenpl oOuTaHusI OPraHU3MOB 1

58 buonoruueckue puTMbl 1

59 Kuznennsle poOpMbI OpraHU3MOB 1

60 buotnueckue gakrops 1
3HaueHne OMOTUYECKIX B3aNMOCHCTBHIA

61 JUIsl CyLIECTBOBAHUS OPTAaHU3MOB B Cpefie 1
oOuTaHus

62 DKOJIOTHYECKUE XapaKTEPUCTUKHU 1




MOomyJIauun

OcHOBHBIC TOKA3aTEIIN MOMyJIAIUA

63 YUCJIEHHOCTb, IIJIOTHOCTh, BO3pACTHAS U
MOJIOBAsi CTPYKTypa
OcCHOBHBIE MOKa3aTeNn NOMYJIALNN:

64 POXJ1aeMOCTb, TPUPOCT, TEMII POCTA,
CMEPTHOCTH, MUTPALIUN

65 DKOJIOTMYECKasi CTPYKTypa MOIMYJISIUU

66 JluHaMmuKa NOMyJsUUU U €€ perysuus

67 KpuBbie pocTa 4rCIEHHOCTH TOMYJISAIIHH.
KpuBbie BeIKUBaHUS
DKoJjoruyeckasi HUIIa BUAA.

68 JlaGopartopnas padota «IIpucnocobnenus 0.5
CEMSH PaCTEHUHN K PACCETICHUION»

69 Bupa xak cucrema nonyssnun

70 3aKOHOMEPHOCTH MOBEJICHUSI 1 MUT ALl
KUBOTHBIX

71 Coo0111ecTBO OpraHu3MOB — OHOIICHO3

72 DKOCHUCTEMa KaK OTKpbITas CUCTEMA

7 KpyroBoport BemiecTB 1 MOTOK YHEPTUH B
9KOCHUCTEME

74 OcCHOBHbBIE MIOKA3aTENId SKOCUCTEMBbI

75 DKOJOTUYECKUE MUPAMUBI

76 V3meHeHHs coO0MECTB — CYKIIECCHH

77 [IpupoaHbie 3KOCUCTEMBL. DKOCUCTEMBI
03€p U peK. DKOCUCTEMBI MOPEil U OKEaHOB

78 [TpupoaHbie SKOCHUCTEMBI. DKOCUCTEMBI




TYHJIp, JIECOB, CTENEH, MyCTHIHBb

79 AHTpPOIIOT€HHbIE SKOCUCTEMBI

20 VYp6oskocucremsl. [IpakTuueckas pabota 0.5
«U3yuenue u onrcanue ypoosIKOCUCTEMBDY ’
3aKOHOMEPHOCTH (OPMUPOBAHUS

81 OCHOBHBIX B3aMMOJICCTBUI OPraHU3MOB B
IKOCUCTEMAX
MexaHu3Mbl BO3/I€UCTBUS 3arpsI3HEHUM

2 Pa3HbIX TUIIOB HA CyOOpraHU3MEHHOM,
OpPTaHU3MEHHOM, MOMYJISIIUOHHOM U
HKOCHCTEMHOM YPOBHSX

23 buocdepa — obmiemmanerapraas 060104Ka
3emin

84 VYuenue B. U. Bepnanckoro o 6uocdepe

25 3aKOHOMEPHOCTH CYIIECTBOBAHHUS
ouochepsl

26 Kpyrosoports! BemecTs u
OMOTCOXUMUYECKHE [IUKITBI

%7 3oHanbHOCTH OHMochepsl. OCHOBHBIE
OMOMBI CyIIIH

88 YcroitunBocts Onocheps

89 DKOJIOrM4ecKre KpU3UChl U UX IPUYMHBI

90 BoszneiicTBue yenoBeka Ha 6nochepy

01 AHTPOIIOIr€HHOE BO3JCHUCTBUE HA
PaCTUTEIIbHBIA U dKUBOTHBIM MUP

92 OxpaHa npupo/asl

93 OCHOBHBIE IPUHIUIIBI YCTOMYMBOTO




pa3BUTHS YEJIOBEYECTBA U IPUPOJIbI

PanmonanbHO€ pUpPOAOIIOIB30BAHNE U

94 COXpaHEHHE OMOJIOTHIECKOTO 1
pasHooOpa3us 3emin

95 0"606H_ICHI/IC 1o Teme «MUKpPOIBOJIIOIHS U I
e€ pe3ysbTaTh»

96 O?o61uemz1e 1o Teme «MaKpOdIBOJIIOLHS U |
e€ pe3yabTaThD»

97 O600menue mo teme «IIpoucxoxnenue u 1
pa3BUTHE KU3HU HA 3eMIIe»

98 O606menue o teme «IIpoucxoxaeHue |
YeJIoBeKa — aHTPOTIOTCHE3)

99 O06001eHue mo Teme «IKOJIOTHS — HayKa O 1
B3aMMOOTHOIICHUSAX OPraHU3MOB)

100 O6o006menue no Teme «OpraHu3mMsbl U cpenia |
oOHUTaHHS

101 O606HICH%€ 1o TeMe «IKOJIOTUS BUJIOB H 1
TIOTTYJISITIHIAY

102 O6006menue o Teme «brocdepa — |
ri106anbHas 3KOCHUCTEMaY

OBUIEE KOJIMYECTBO YACOB I10 102 75

[NPOI'PAMME




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIbBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 111 YYEHUKA

METOIUYECKHUE MATEPHUAJIBI J1JIA YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCbBI CETH

HUHTEPHET






