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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo yudeOHOMy mpeametry "buonorusa" (mamee - Ouwosorusi) Ha
YpOBHE cpeaHero obiiero oOpa3zoBaHus pa3paboraHa Ha ocHoBe DenepanbHOrO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 obpazoBanun B Poccutickoit denepanmmy,
dI'OC COO, Konnenmuu mpenogaBaHus ydeOHoro mpeamera «buonorus» u
OCHOBHBIX MMOJIOKEHUH (heepaibHON pabodeil mporpaMMbl BOCTIMTAHMS.

VYuebnniii npeamer «buonorus» yriyonéHHoro ypoBHs uzydeHus (10-11
KJIACChI) SIBJISIETCA OJIHMM M3 KOMIIOHEHTOB IpeAMeTHON oOnactu «EcTecTBeHHO-
Hay4dHble ipeaMeThy. CormacHo nonoxkerusm GI'OC COO npodunbHbIe yaeOHBIC
MpEeAMEThl, H3y4aeMble Ha YIUIYOJIEHHOM YpOBHE, SBIAIOTCS  CIIOCOOOM
nuddepennpan  00yd4eHUsT Ha YpPOBHE CpeaHero ooOmiero oOpa3oBaHUsS U
MPU3BaHBl OOCCIICUYUTHh MPEEMCTBEHHOCTh MEXIY OCHOBHBIM OOIIHMM, CPEIHUM
o01uM, cpeHUM TpodeccHoHaIBLHBIM U BBICIIUM 00pa3zoBaHueM. B To xe Bpems
KOKIbIA W3 JTHUX YYEOHBIX MPEAMETOB JOJDKEH OBbITh OpPHEHTHUPOBAH Ha
MPUOPUTETHOE PEIICHHE 00pa30BaTENbHBIX, BOCIUTATEIbHBIX U Pa3BUBAIOIIMX
3a/1a4, CBSI3aHHBIX ¢ MpodopueHTanrel oOyJaromuxcs W CTUMYJIHMPOBaAHUEM
MHTEpeca K KOHKPETHOM 00JIaCTM HAy4YHOTO 3HaHMS, CBSI3aHHOTO C OMOJIOTHEH,
MEJIULIMHOM, SKOJIOTHEH, ICUXOJIOTHEN, CHOPTOM UJIH BOEHHBIM JEJIOM.

[Tporpamma no yue6HoMy nipeamMety "buonorus" naér npeacraBiieHue o LeIu
U 3a7a4ax u3ydeHus ydeOHoro mpenmera «buonorus» Ha yrayOn&éHHOM ypOBHE,
onpejeNsieT o00s3areabHOe  (MHBAapUAHTHOE) TMPEIMETHOE COEp)KaHue, €ro
CTPYKTYpUpPOBAaHHME IO pazjeliaM U TeMaM, paclpelesieHde I0 Kiaccaw,
PEKOMEH/IyeT TMOCJIEeN0BATeILHOCTh M3YYCHHS Y4eOHOTO MaTepHualia ¢ y4ETOM
MEXIPEIMETHBIX M BHYTPUIIPEAMETHBIX CBSA3EH, JIOTMKKM Y4eOHOTo Ipoliecca,
BO3PACTHBIX 0COOEHHOCTEN 00y4aromuxcs. B nmporpamme no OMoaoruu peain3oBaH
MPUHITUI MPEEMCTBEHHOCTH C U3yUYE€HUEeM OMOJIOTUH Ha YPOBHE OCHOBHOTO OOIIETO
oOpazoBaHus, Omnarojgapss dYeMy MOPOCMATPUBAETCA  HAMNPABICHHOCTh  Ha
MOCJEAYIONIee pa3BUTHE OWOJOTUYECKUX 3HAHUW, OPUEHTUPOBAHHBIX Ha
bopMHpOBaHHWE  ECTECTBEHHO-HAYYHOTO  MHUPOBO33PEHHS,  IKOJOTUYECKOTO
MBIIIUICHUS, PEJICTABIICHUH 0 3I0POBOM 00pa3e )KM3HU, Ha BOCTIUTaHUE OEPEKHOTO
OTHOILICHUSI K OKPY>Karolel NpupoaHoii cpene. B nmporpamme 1o OMoiI0rum Takxe
MOKa3aHbl BO3MOXXHOCTH Yy4yeOHoro mpeamera «buonorus» B peanu3alnuu
tpeboBannii ®I'OC COO Kk MmIaHUPYyEeMbIM JIMYHOCTHBIM, METANpPEeIMETHBIM U
MPEIMETHBIM pe3yibTaTam 00y4eHus U B GOPMHUPOBAHNUN OCHOBHBIX BHIOB Y4EOHO-
MO3HABATENILHON JIEATENIbHOCTH OOYYalolUXCS 10 OCBOCHHUIO COJEpNKaHUS
Ounonornyeckoro o0pa3oBaHusi HA YPOBHE CPEAHETO OOIIEro 00pa30BaHMs.

VYuebnsiii npeamer «buosorus» Ha ypoBHE CpemHEro oOiero oopa3zoBaHUs
3aBepIaeT Onosornueckoe 00pa3oBaHue B IIKOJIE U OPUEHTUPOBAH Ha pacCHIMpPEHUE
U YIIIyOJICHHE 3HAaHUM 00Yy4aromuXxcs 0 )KUBOU MPUPOJIE, OCHOBAX MOJICKYJISIPHOU 1



KJICTOYHON OMOJIOTHH, SMOPHUOJIOTUH M OMOJIOTHHU Pa3BUTHS, TEHETHKH, CEICKIIHH,
OMOTEXHOJIOTUH, BOJIIOLMOHHOTO YYEHHS U SKOJIOTHH.

N3yuyenne yuebHoOro mnpenMera «buonorus» Ha yriyOJIEHHOM YpOBHE
OPUEHTHPOBAHO Ha MOATOTOBKY OOYyYalOUIMXCA K IMOCIEAYIOIEMY MOIYyYEHHUIO
OMoNoruueckoro  oOpa3oBaHuMs B By3aX M OpraHu3alusiXx  CpEAHEro
npogeccuonanbHOro oopazoBanus. OCHOBY €ro CoJepKaHUs COCTABIIAET CHCTEMA
OMOJIOTMUECKUX  3HAaHUM, TOJNYYEHHBIX MpPU  HU3y4YeHUH OOydaroLIUMUCS
COOTBETCTBYIOILIMX CHCTEMATHYECKHX pPa3/esioB OMOJIOTrMU HA YPOBHE OCHOBHOI'O
obmero obpaszoBanus, B 10—11 kjaccax 3TH 3HAHUS MOJYYalOT pa3BUTHE. Tak,
paciiupeHbl W yriayOsieHbl OHOJOrMYecKHe 3HAHUS O PACTEHUSX, >KUBOTHBIX,
rpubax, OakTepusx, OpPraHU3ME YeJIOBEeKa, OOIIMX 3aKOHOMEPHOCTSX IKU3HH,
JIOTIOJTHUTEIHHO BKIFOUEHBI OMOJIOTHYECKHUE CBECHHS MMPUKIIATHOTO U TIOMCKOBOTO
XapakTepa, KOTOPbIE MOKHO HCIOJIb30BaTh KaK OPUEHTHUPHI IS MOCIEAYIOLIErO
BbIOOpa mnpodeccuu. Bo3mokHa Takke WHTErpauus OHOJOTMYECKHUX 3HAHUM C
COOTBETCTBYIOLIUMHU 3HAHUSMHU, MOJYyYEHHBIMU OOYYArOIIMMHUCSA TPU H3YyUYEHUU
bu3uKK, XUMHH, Teorpaduu U MaTEMATUKH.

CrpykTypa mnporpamMmMmbl 1o ydeOHOMYy mpeamery "buonorus" otpaxkaer
CUCTEMHO-YPOBHEBBII M OSBOJIOIMOHHBIA MOAXOJAbl K W3YYCHUIO OHOJIOTHH.
CornacHo UM, U3y4arOTCsl CBOICTBA M 3aKOHOMEPHOCTH, XapaKTEPHBIE [T KUBBIX
CHCTEM Pa3HOTO YPOBHS OpraHHU3allH, SBOIIOIMHY OPTaHUYECKOro MHUpa Ha 3emiie,
COXpaHeHus1 OMOJIOTHYECKOro pa3HooOpasus rianeTsl. Tak, B 10 ki1acce uzyuarorcs
OCHOBBI MOJIEKYJISIDHOM W KJIETOYHOM OWOJIOTUH, SMOPHUONOTMH U OHOJIOTHUH
pa3BUTHUS, TEHETUKU U CEJIEKIIMHU, OMOTEXHOJOTHH M CHUHTETHUYECKON OMOIOruH,
aKTyaJu3upylTCad 3HaHUA oOydaroluxcs Mo OOTaHUKE, 300J0THH, aHATOMHHU,
¢uszunonorun yenoseka. B 11 kinacce U3ydaroTCs BOJIIOIMOHHOE YYEHHE, OCHOBBI
AKOJIOTHH M YUeHHEe 0 Onocdepe.

VYyeOnslii npeamer  «buonorus»  Opu3BaH  00ECHEUYUTh  OCBOEHHUE
oOy4JaromMUMHCs OMOJOTMYECKUX TEOPHU U 3aKOHOB, UIEH, MPUHUIUIIOB U MPaBUII,
JeKalIuX B OCHOBE COBPEMEHHOMN €CTECTBEHHO-HAYYHON KapTUHbBI MUPA, 3HAHUH O
CTPOEHUHU, MHOrooOpa3ud U OCOOEHHOCTSIX KIJIETKH, OpraHu3Ma, MOMYyJISIuH,
OMOLIEH03a, SKOCUCTEMBI, O BBIIAIOIIMXCSA HAYYHBIX JOCTHIKEHUAX, COBPEMEHHBIX
UCCIIEJOBAaHUSX B OMOJIOIMH, NPUKIAJAHBIX aclekTax Onoyiorndeckux 3HaHuil. Jlis
pa3BUTHS U TOJJEPKAHMUS HHTEpeca OOydaromuxcsi K OHOJIOTMM Hapsay co
3HAYUTENIbHBIM 00BbEMOM TEOPETHUECKOI0 MaTepuaja B COJAEPKaHUU IPOrpaMMbl
1o OMOJIOTUH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPUEH CTAaHOBJIEHUS U Pa3BUTHUSA
TOM MJIM UHOM 00J1acTy OMOJIOTHH, BKJIAJIOM OT€YECTBEHHBIX U 3apyOEKHBIX YUEHBIX
B PElLLIEHUE BaXKHENUIINX OMOIOTMUECKUX U HKOJIOTHYECKUX MTPOOIIEM.

I{enb n3yuenus yueOHoro npeamera «buonorusy» Ha yriyOJ€HHOM ypOBHE —
OBJIQZICHHUE  OOyYaroIIMMHCA  3HAaHUSMH O  CTPYKTYPHO-(YHKIMOHAJIHHOU



OpraHM3allMi JKHUBBIX CHUCTEM pa3HOrO0 paHra W MNpUOOpPETeHHuEe YMEHUU
UCIOJIb30BaTh 3TH 3HAHUS B (POPMUPOBAHUHU MHTEpeca K ONpenenéHHON olnactu
npo(eCCUOHATIBHONW JI€ATEIbHOCTH, CBA3AHHOM ¢ OMONOrMEH, WO K BBIOODPY
y4e0HOTO 3aBEICHHUSI JIJISl IPOJOJIKEHUST OMOIOTUYECKOTO 00pa30BaHMUS.

JloctukeHnue 1enu  u3ydeHuss ydyeOHoro mnpeamera «buonorus» Ha
yIIyOIE€HHOM YpOBHE 00€CTIeUNBACTCS PEIICHUEM CIEAYIOUINX 3a/1a4:

OCBOEHHE O0YYaIOIUMHCS CUCTEMbI OMOJOTHYECKUX 3HAHWUN: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPHUAX, KOHUEMUIUAX, TUIOTE3aX, 3aKOHaX, 3aKOHOMEPHOCTAX U
npaBuiIax, COCTaBISIOIMX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTUHY MHUPA; O
CTPOCHHH, MHOTO00pa3ud U OCOOCHHOCTSX OMOJOTHMUECKHUX CHCTeM (KIJIETKa,
OpraHu3M, MOMyJsLus, BUJI, OMOreoeHo3, ouocdepa); 0 BbIIAIOIIUXCSI OTKPBITUAX
¥ COBPEMEHHBIX UCCIIEIOBAHUSIX B OMOJIOTHH;

O3HAaKOMJIEHUE OOYy4YaloIIMUXCAd C METOJlaMU TO3HAHUS KUBOM TMPUPOJIBI:
UCCJEIOBATEILCKUMU  METOAaMU  OMOJOTMYEeCKMX HayK (MOJIEKYJISIpHOM U
KJIETOYHOU OMOJIOTHH, SMOPUOJIOTUU U OMOJIOTUY Pa3BUTHSL, TEHETUKH U CEJIEKIIUH,
OMOTEXHOJIOTUMY W CHUHTETHYECKOM OHOJIOTMM, TaJEOHTOJIOTHH, SKOJOTHUH);
METOJAMH CAMOCTOSITEIBHOTO TMPOBEACHUS OHMOJIOTHYECKUX MCCIEIOBaHUN B
gaboparopun U B mOpupoie (HaOmoJaeHHE, U3MEpPEHHE, OSKCIEPUMEHT,
MOJIEJIMPOBAHUE);

OBJIaJiIcHHEe OOYyYaIOUUMUCS YMEHHMSMH: CaMOCTOSITEJIbBHO  HAXOJIWTbh,
aHaJIM3UpPOBaThb U HCIOJIb30BaTh OMOJIOTMYECKYIO HH(OPMALMIO; IOJIb30BATHCS
OMOJOTMYECKOM TEPMHUHOJIOTMEN M CHUMBOJIUKOW; yCTaHaBIMBATh CBS3b MEXKIY
pa3BUTHEM OHMOJOTHMM M  COLHUAIbHO-DKOHOMHUYECKUMH M  3KOJOTHYECKHUMHU
npobiieMaMu 4eJIOBEYECTBa; OLICHMBATh IOCIEACTBUS CBOEH AESITEIBHOCTU IO
OTHOILICHUIO K OKPYXalolllell MpUpoIHON cpelie, COOCTBEHHOMY 3I0POBBIO U
3JIOPOBBIO  OKPYXKAIOIIUX  JIIOJEH; OOOCHOBBIBATH M  COOJIIOJATh  MEpBI
Npo(HIaKTUKN MH(PEKIHOHHBIX 3a00JIeBaHUi, MpaBuja MOBEIEHUS B MPHUPOJIE U
oOecrieueHusi 0€30MaCHOCTH COOCTBEHHOM JKU3HEAESTENBHOCTH B UPE3BbIYANHBIX
CUTyallUsiXx I[PUPOJAHOIO M TEXHOIEHHOI'O  XapakTepa, XapaKTepU30BaTh
COBPEMEHHbBIEC HAyUHbIE OTKPBITUS B 00J1aCTH OMOJIOTUH;

pa3BUTHE y 00YYAIOIINXCSI MHTEUIEKTYaJIbHbBIX M TBOPUYECKUX CIIOCOOHOCTEM B
IPOLECCE 3HAKOMCTBA C BBIIAIOIIUMUCSH OTKPBITUSIMU U COBPEMEHHBIMU
UCCJIEIOBAHUSIMU B OHOJIOTMH, pEUIaeMbIMH €10 Mpo0ieMamMu, METOA0JIOTHEH
OMOJIOrMUYECKOT0 MCCIIEI0BaHus, IPOBEIECHUS SKCIIEPUMEHTAIbHBIX UCCIIEOBaHUH,
pelieHuss OMOJIOTMYECKUX 3aJad, MOJEIUPOBAHUS OMOJOTMYECKMX OOBEKTOB U
IIPOLIECCOB;

BOCIHTAHUE Y O0yYarolUXcs IEHHOCTHOTO OTHOLIEHUS K JKUBOM MPHUPOJE B
LIEJIOM U K OTJENbHBIM €€ 00BEKTaM U SIBICHUSAM; (OPMUPOBAHUE HKOJIOTUYECKOM,



IeHETUYECKOM I'PaMOTHOCTH, OOIIEH KyJIbTypbl IOBEACHUS B IPUPO/IE; UHTETPALIUN
€CTECTBEHHO-HAYYHBIX 3HAHUN;

npuoOpeTeHre  OO0y4yalolUMUCS ~ KOMIETEHTHOCTH B PallMOHAILHOM
IPUPOIONOIB30BAaHUH (COOIIIOIEHUE TPABUJI TOBEACHHUS B IPUPO/JIE, OXPAHBI BUIIOB,
KOCUCTEM, Ouocdepsl), COXpPAaHEHHMH COOCTBEHHOTO 3J0POBBS U 3I0POBBS
OKpyXXalmux Jrofaell  (coOmoaeHuss Mep NpodMIAKTHKU — 3a00JIeBaHMHIA,
oOecrnieueHne O€30MaCHOCTU >KU3HENEATENbHOCTH B YPE3BBIYANHBIX CHUTYalUAX
OPUPOAHOTO M  TEXHOTEHHOI'O XapakTepa) Ha OCHOBE  HCIOJIb30BaHUS
OMOJIOrMYeCKUX 3HAHUM U YMEHUN B IOBCETHEBHOM JKU3HU;

CO3JJaHME  YCIOBUH Ui  OCO3HAHHOTO  BbIOOpa  OOYYAIOIIMMUCS
VHIMBU1yaJIbHOU o0OpazoBaTeIbHON TPAECKTOPUH, CIOCOOCTBYIOIIEH
NoCJIeayIoNeMy MNpo(heCCHOHATBHOMY CAMOOIPENEIEHUI0, B COOTBETCTBUHM C
WHIUBUTYAJIbHBIMU UHTEPECAMH U MOTPEOHOCTSIMU PETHOHA.

OO111ee YuCI0 YacoB, OTBEJICHHBIX HA W3y4Y€HUE OMOJIOTUU Ha YIriayOJEeHHOM
YpOBHE CpelHero odmiero oopa3oBanus, cocrapisier 204 gaca: B 10 kimacce — 102
yaca (3 yaca B Hezeno), B 11 kiacce — 102 yaca (3 yaca B He/1elo).

OT60p OpraHu3alMOHHBIX (OPM, METOJOB M CPEACTB OOy4EeHHUS OHOJOTHH
OCYUIIECTBIISIETCS. ¢ YYETOM CHEHU(PUKA €ro COJACpKaHUS U HAMpPaBICHHOCTH Ha
MPOJOJDKEHNE OMOJIOTMYECKOTO O00pa3oBaHUsT B OpPraHM3alUsX CpPETHEro
po(heCcCHOHATIFHOTO U BBICILIEr0 00pa30BaHMUsL.

O06s13aTeTBbHBIM YCIOBUEM TTPU O0YUYEHUH OUOJIOTHH Ha YriTyOJIEHHOM YPOBHE
ABJIAETCS. MPOBEJEHUE JTaOOpPaTOPHBIX M MpakTHYeCKHX pador. Takxke ydactue
OOy4YaroIINXCA B BBIOJHCHUH MPOCKTHBIX W y4eOHO-HCCIIEIOBATENbCKUX pPadoT,
TEeMaTHKa KOTOPBIX OMPENEISeTCs YYUTEIeM Ha OCHOBE UMEIOIIIUXCSl MaTepUabHO-
TEXHUYECKUX PECYPCOB U MECTHBIX IPUPOAHBIX YCIOBUM.



COJEPXXAHME OBYYEHUA
10 KIIACC

Conep:kaHue NpOrpamMMmbl, BBIIEIEHHOE KYPCUBOM, HE BXOIUT B IPOBEPKY
rocyJapcTBeHHOM utoroBoit arrectanuu (I'A).

Tema 1. buoJsiorusi kKak Hayka

CoBpemeHHasi OMoJIOorus — KOMIUIEKCHasl Hayka. Kpatkas uctopus pa3BUTUS
Ouonoruu.  buonornueckue  HAykKM U U3y4aeMble ~MMH  IPOOJIEMBI.
DyHaaMEHTalbHbIC, MPUKIAIHBICE W TIOWCKOBBIE HAY4YHbIE HCCIEHOBAaHUS B
ouomnorumu.

3HadeHue OuoJIoruu B (POPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOMU
kaptuHbl mupa. lIpodeccun, cBszanHpie ¢ Ouosorwei. 3HaueHue OMOJIOTHH B
IPAKTUYECKON JAECATEIIBHOCTA YEJIOBEKA: MEIMIMHE, CEJIIbCKOM XO3SIMCTBE,
MIPOMBIILJIEHHOCTH, OXPaHE MPUPOJIBI.

JdemoHcTpanumn

[Toptpetsi: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, U. lapsuH, V.
I'apseii, I'. Mennens, B. U. Bepnanckuii, U. I1. [TaBnos, . . Meunukos, H. U.
Bagunos, H. B. Tumodees-Pecosckuii, JIx. Yorcon, @. Kpuk, /1. K. benses.

Tabmuiel U cxembl: «CBsi3b OMOJIOTHH ¢ APYrUMU Haykamu», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7KuBble cUCTEMBbI U UX U3yUYeHHE

JKuBble cuCTeMBl Kak MpeaMeT u3yudeHus Ouojoruu. CBONCTBA KUBBIX
CUCTEM: €IMHCTBO XHMHMYECKOIO COCTaBa, JIUCKPETHOCTb M ILEJIOCTHOCTb,
CJIO)KHOCTb M YHOPAIOYEHHOCTb CTPYKTYPBI, OTKPBITOCTh, CAMOOpraHU3aIus,
CaMOBOCIIPOU3BEAECHUE, PA3APAKUMOCTh, UBMEHYUBOCTD, POCT U Pa3BUTHE.

YpOBHM OpraHu3alyyd >KUBBIX CHCTEM: MOJIEKYJSIPHBIA, KJIETOYHBIH,
TKaHEBbIN, OpraHW3MEHHBIN, MONYJIAIITMOHHO-BUIOBOM, HKOCHUCTEMHBI
(buoreonenotuyeckuii), Ouochepnsiif. Ilporeccrl, npoucxonasiue B KUBBIX
cuctemax. OCHOBHbIE MpU3HAKU XKUBOTO. JKU3Hb Kak (opma CyIIeCTBOBaHUS
Marepun. Hayku, nzydaroiine >KuBble CUCTEMbI Ha pa3HbIX YPOBHSX OpraHU3alUu.

N3ydenue xuBbIX cucteM. Mertonpl Ouonoruueckoi Hayku. Habmiomenue,
M3MEpPEHUE, DKCIIEPUMEHT, CUCTEMAaTH3alus, MeTaaHainus. [IoHsaTHEe 0 3aBUCUMOU U
He3aBUCHMMOW mnepemMeHHOM. IlmanmpoBanme »skcnepumenrta. IlocraHoBka u
npoBepka rumnote3. HyneBas rumote3a. [lonsiTue BHIOOPKM M €€ TOCTOBEPHOCTD.
Pa3bpoc B Oumonornmuecknx maHHbIX. OIEHKa OCTOBEPHOCTH IOJTYYEHHBIX
pe3ynbTaToB. [IpHumMHBI HMCKaXEHUS pe3ylbTaTOB JKcnepuMeHTa. llonarue
CTaTUCTUYECKOTO TECTA.

JdemoncTpanuu



Tabmuubr u cxembl: «OCHOBHBIE NpPU3HAKH >KU3HWY, «buonorudyeckue
cucteMmbl», «CBOWCTBa JKMBOM Marepum», «YPOBHM OpraHU3alluyd KUBOU
npuponb», «CTpoeHue >KUBOTHOM KIETKW», «TKaHU »KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOTro opranm3May, «buoreorenosy», «buocdepa», «Merombt
W3YUYEHHUS )KUBOUN IPUPOIBD.

O6opynoBanue: 1aboparopHoe 000pyI0BaHUE IJIS POBEACHUS HAOTIOICHU A,
M3MEpPEHUM, SKCIIEPUMEHTOB.

IIpakTuyeckas padora «lcnosnb3oBaHrWe pPa3NUYHBIX METOJOB MPHU
W3YyYECHUHN )KUBBIX CUCTEM.

Tema 3. BuoJiorust KJIeTKH

Kinerka — CTpyKTypHO-QYHKIIMOHAIbHAS €QUHUIA KUBOro. Mcropus
oTkpbITus Kietku. Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. LlIBann,
M. Ineitnen, P. BupxoB). OCHOBHBIE TMOJIOKEHUS COBPEMEHHOM KJIETOUYHOU
TEOPUH.

Meroabpl  MOJIEKYJSIpHOM U KIETOYHOM  OMOJOTHH:  MHUKPOCKOIIHSA,
xpomartorpadus, 37eKTpodope3, METOJ MEUYEHBIX aTOMOB, AU(EepeHIInaNTbHOE
LHEHTPU(PYTUPOBAaHUE, KYJIbTUBUPOBAHUE KIETOK. M3yueHue ¢hukcuposannvix
K1emok. DIEeKTpOHHasi MUKpockonusi. Kongokanenas muxkpockonus. Bumanvhoe
(npudicuznenHoe) usyieHue Kiemox.

JdemoHcTpanuu

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

Tabmuubl u cxembl: «CBETOBOM MUKPOCKOID», «IIEKTPOHHBIM MUKPOCKOI,
«HcTopust pa3BUTHS METOA0B MUKPOCKOIIHI).

OOopyioBaHHE: CBETOBOM MHKPOCKOII, MHUKPONPENAPAThl pPaCTUTEIbHBIX,
YKUBOTHBIX U OAKTEPHAIBHBIX KIETOK.

IlpakTnueckass padora «l3yueHne METONOB KJIETOYHONH OHOJIOTHU
(xpomartorpadusi, snektpodopes3, auPdepeHUIHATBHOE LEHTPpUPyrupoBaHue,
[TLIP)».

Tema 4. Xumuyeckasi OpraHu3anusi KJIeTKU

XUMHAYECKAN COCTAB KJIETKU. Makpo-, MHUKpPO- U YJIbTPAMUKPOIIEMEHTHI.
Bopa u e€ poJib Kak paCTBOPUTENS, pEAareHTa, y4acTHE B CTPYKTYPUPOBAHUHU KIIETKH,
TeIIoperyasiuun. MuHepalibHble BEMIECTBA KIETKH, UX OHoJorndyeckas poiib. Ponb
KaTUOHOB U aHUOHOB B KJIETKE.

Opranuueckue BeHIECTBA KIETKU. buonorndeckue mnoauMepsl. benku.
AMMHOKHCIIOTHBIN cocTaB 0enkoB. CTpyKTypbl 0eakoBOi Moiekyibl. [lepBuunas
CTpyKTypa Oeyika, TMeNnTUaHAs CBs3b. BTOpuYHAas, TpeTudyHas, YE€TBEPTUUYHAs
cTpyktypbl. [lenarypauus. CpoiictBa ©OenkoB. Krnaccudukamus — Genkos.
buonornyeckue Gpyukumm 6e1KoB. [lpuonul.



YrneBoasl. MoHOCaxapuabl, IMCaxXapu/ibl, OJIUTOCAXAPUJIBI U TTOJIHCAXaPUIBL.
OO0mumii T1UTaH  CTpoeHUus ¢ (PU3UKO-XMMHYECKHE CBOWCTBA  YTJIEBOJIOB.
buonornyeckue GyHKIMH YIII€BOIOB.

Jlunmuaet. ['uapodunsHO-ruApOodoOHBIEe cBOlicTBa. Kimaccudukamus TUmumoB.
Tpurnunepunsl, dochorunuabl, BOCKH, CTepouabl. buonornueckue QyHKIIUU
munuaoB. OOIIMEe CBOMCTBA OMOIOTHYECKUX MEMOPAH — TEKYUYECTh, CIIOCOOHOCTD K
CaMO3aMbIKaHUIO, TTOJTYITPOHUIIAEMOCTb.

Hyxnennossie kucnotel. [JHK n PHK. Crtpoenne HyKIEMHOBBIX KHCIIOT.
Hyxneorunpr. [lpunnun komrmmementapHoctu. [lpaBuno Yapradda. Crpykrypa
JAHK — nBoiinas cnimpanb. MecTtoHaxoxaeHue u ouosorndeckue ¢pyakmuu JIHK.
Bunel PHK. ®yukuun PHK B knetke.

Crtpoenue moiekynbl AT®. Makpospruueckue cBsizu B MoJiekysie ATO.
buonornyeckue ¢pynkuuu AT®. BoccTraHoBIEHHBIE TEPEHOCUMKH, UX (PYHKIIUU B
Kietke. /pyeue nykneozuompugocpamo (HTD). CexBernuponanue JJHK. Memoow:
2CHOMUKU, MPAHCKPUNTMOMUKU, NPOMEOMUKU.

CtpykTypHasi OHMoJIOTHs: OMOXUMHUYECKHE U Onopu3nuecKue UcCileT0BaHus
cocTaBa UM IPOCTPAHCTBEHHOM CTPYKTypbl Ouomonekyn. Mooenuposanue
CMpPYKmMypsl U QYyHKYUti 6UOMONEKYN U UX KomMniekcos. Komnviomepuwiii ouzain u
OpeanuyecKull CUHmMe3 OUOMOJIEKYL U UX HENPUPOOHBIX AHATI0208.

JdemoHcTpanuu

[Toptpetsr: JI. [Tonunr, JIx. Yorcon, @. Kpuk, M. Yunkuuc, P. ®pankiun, O.
Conrep, C. [Ipy3unep.

Junarpammel: «PacripenenieHne XuMU4eCKUX 3JIEMEHTOB B HEXKUBOU IIPUPOAEY,
«Pacripenenenne XuMUYECKUX 3JIEMEHTOB B )KUBOM MTPUPOJIEN.

Tabmuipel 1 cxembl: «llepuoamyeckast Tabnuia XUMUYECKUX 3JIEMEHTOBY,
«CTtpoeHue MoJeKyabl BOAbD», «BemecTtBa B cocTtaBe opraHu3zMoBy», «CTtpoeHue
MOJIEKYJIbI  Oenikay, «CTpyKTypbl O€JIKOBOW MOJEKYNIbD», «CTpOE€HHUE MOJEKYII
yrieBosioBy, «CTpoeHue MOJIeKysl JunuaoB», «HyKIeuHOBBIE KHUCIOTBI»,
«Ctpoenne monekyibl ATDy.

O0opyoBaHue: XUMUYECKas OCcy1a U 000pyAOBaHHE.

JlabopaTopHasi padora «O0OHapy)eHHEe OETKOB C MOMOIILI0 KAYECTBEHHBIX
peaKIuii».

JlaGoparopHasi padora «VcciaeqoBaHue HyKJIEUHOBBIX KUCIIOT, BBIAEIEHHBIX
U3 KJIETOK Pa3JIMYHbIX OPTAHU3MOBY.

Tema 5. CrpoeHue u pyHKIMH KICTKH

Tumel KIETOK: JdyKapuoTHyecKass W mpokapuotnueckas. CTpyKTypHO-
GbyHKIHOHATBHBIE 00pa30BaAHUS KICTKH.



CtpoeHue MpokapuoTHuIecKoi kineTku. Knerounast cteHka OakTepuii U apXei.
OcoOeHHOCTH CTpPOEHUS TeTepoTpodHON M aBTOTPOGHON MPOKAPHUOTUUECKUX
KJIETOK. MeCTO U pojib MPOKApUOT B OUOIIEHO3aX.

Crtpoenue 1 GyHKIIMOHUPOBAaHUE dyKapHOTHUEeCKOU KiIeTkH. [TnasmaTuueckas
MeMOpana (miazmanemma). CTpykTypa Iia3Matuyeckod memOpanbl. Tpancropt
BEIIECTB Yepe3 MIa3MaTHIECKyI0 MeMOpaHy: nacCuBHBIN (uddy3us, odneru€nnas
muddy3us), akTHUBHBIA (NMEPBUYHBIA W BTOPUYHBIM aAKTUBHBIA TPAHCIOPT).
[Tonynponunaemocts MeMOpanbl. PaboTa HaTpuii-KaIueBOro Hacoca. DHAOLUUTO3:
MUHOINTO3, (aroruTto3. Ik3omuTo3. Kierounas crenka. CTpykTypa ¥ (QyHKIIUU
KJIETOYHOUN CTEHKU PacTeHH, rprOOB.

[Hutomna3ma. [{urozons. [{urockener. J[Buxkenue nuuromiazMbl. OpraHouasl
kJeTkr. OJHOMEMOpaHHbBIE OPraHOW/bI KIIETKH: 3Ha0IIa3Marnyeckas cetb (J11C),
anmapaT [ombmkKH, NHU30COMBI, WX CTpOeHHE U (QYHKIUH. B3auMocCBs3b
OJTHOMEMOpPAaHHBIX OPTaHOMIOB KiIeTKU. CTpOCHHE TPaHyISIPHOTO PETHUKYIyMa.
Mexanusm nanpasnenus odenxos ¢ ISIIC. Cunte3 pacTBOpUMBIX OenkoB. CHHTE3
KJIETOUYHBIX MeMOpaH. ['maikuii (arpanyispHbIil) S3HI0IIa3MAaTUYECKUN PETUKYITYM.
Cekperopnas ¢yHkuus annapara ['onbmku. Moougurxayus benxoe 6 annapame
Tonvoorcu. Copmuposxa benkos 6 annapame IonvOxcu. TpaHCIIOPT BEIIECTB B
kieTke. Bakyonu pacturensHbix KieTok. Knetounsrit cok. Typrop.

[TomyaBTOHOMHBIE ~ OpPraHOWIBI  KJIETKA:  MUTOXOHJAPWUHU,  IUIACTHUIBL.
IIpoucxoacoenue mumoxonoputi u niacmuo. Cumouoeenes (K.C. Mepescrkosckuii,
JI. Mapeynuc). Ctpoerre u (pyHKIIMM MUTOXOHApPWNA W TuiacTuia. [lepBudHEIE,
BTOPUYHBIE U CIIOKHBIE IIACTHU bl (POTOCHHTEZUPYIOLINX FYKAPUOT. XJIOPOIUIACTHI,
XPOMOTLIACTBHI, JIEUKOIJIACTHI BHICHTUX PACTCHUH.

HememOpanusie opranouas! kinetku CTpoeHue M (pyHKIUH HeMeMOpaHHBIX
OpraHOUJIOB KJIETKHU. Pu6ocomsl. IIpomedxrxcymounvle Qunamenmol.
MukpodunameHTel. AxmuHnosvlie Mukpoguiamernmol. MbIlLIEUYHbIE  KIETKH.
Axmunosvie KOMNOHEHMbl HeMbluleuHblx Kiemok. MukpotrpyOouku. Kierounsiii
neHtp. CrpoeHue © JABWKEHHE KI'YTHKOB M pecHHYEK. MHUKpOTpyOOUKH
uurToruia3mel. LlenTpuons. benku, accoyuuposanHvie ¢ MUKpoguiamenmamu u
Muxpompyooukamu. Momopnule benxu.

Anpo. Obonouka siApa, XpOMaTHH, KapuoIuiazMa, SAPBILIKUA, UX CTPOCHUE U
bynkuuu. Snepubiii OenkoBbli MaTpukc. IIpocTpaHCTBEHHOE paclonoXeHUe
XpoMocoM B uHTep(dazHoM siape. yxpomamun u cemepoxpomamun. benku
XpOMaTHHa — THUCTOHBI. Jlumamuxa soepuou o0bOonouxu 6 mumose. AHoephbiil
MPAHCNOpm.

Krnerounsie BximroueHusi. CpaBHUTENbHAS XapaKTEPUCTUKA KIETOK AyKapHOT
(pacTUTENBHOM, )KUBOTHOU, TPUOHOMN).

JdemoHcTpanuu



[Toptpetsi: K.C. MepexkoBckuit, JI. Maprynuc.

Tabmuubr 1 cxembl: «CTpoeHHE SYKapHOTHYECKOM KieTkuy, «CTpoeHue
KUBOTHOM  KiIeTKW», «CTpoeHue  pacTUTENbHOW  KIeTKW», «CtpoeHue
MUTOXOHAPUNY, «SA1po», «CTpoeHne MPOKapUOTUIECKON KIIETKIY.

O6opyioBaHue: CBETOBOM MHUKPOCKOI, MHUKPOMNpENapaThl pPaCTUTEIbHBIX,
YKUBOTHBIX KJIETOK, MUKPOIIpENapaThl 0aKTePUAThHBIX KIETOK.

JlabopaTtopnass paGora «lV3yueHHe CTpPOEHHUS KJIETOK Pa3IUYHBIX
OpPTaHU3MOBY.

IIpakTuyeckas padora «/3yueHrne CBONCTB KIIETOYHONH MEMOPAHBD.

JlaGoparopnasi padora «JlccrnenoBaHue Iia3Moju3a W JACIIa3MOJIM3a B
PACTUTENBbHBIX KIETKaX).

IIpakTnuyeckas padora «/3yuyeHne qBHKEHNS IUTOILIA3MbI B PACTUTEIIBHBIX
KJIETKaX).

Tema 6. O0OMeH BeliecTB U NPpeBpallieHHe JHEPIUM B KJIETKe

AcCUMWIISALINS ¥ TUCCUMMJIIALIMS — JIBE CTOPOHBI MeTaboau3Ma. Turbl oOMeHa
BEIIIECTB: aBTOTPO(DHBIA U reTepoTpodHBIA. YUacTHe KHUCIOpoJa B OOMEHHBIX
npoleccax. OHepreruyeckoe obecrneueHrue KIeTKU: mnpeBpamieHue ATO B
oOMeHHBIX Tporeccax. DOEepMEHTATHBHBIM XapakKTep peakluil KIETOYHOTO
Merabonu3ma. DepMeHThl, MX CTPOCHHE, CBOMCTBA M MEXaHU3M JIEHCTBUS.
Kodepmentsr. Otnuuansi GepMEeHTOB OT HEOPTaHMUECKUX KaTaau3aTopoB. bemku-
aKTUBATOPhl M OCJIKU-MHTUOUTOPHI. 3aBUCUMOCTH CKOPOCTU (PEPMEHTATHUBHBIX
peaKIuii OT pa3INYHBIX (HaKTOPOB.

[lepBUYHBI CUHTE3 OpPraHUYECKUX BEMIECTB B KieTke. DOTOoCUHTES.
AnokcuzenHvlll U oKcueeHHwlll omocunmes y 6baxmeputi. Ceemocoouparoujue
nuUeMeHmul U NUCMeHmMbl peaKkyuoHHo20 yenmpa. Poiib XI0pomiacToB B mpouecce
dborocunTe3a. CBeroBas U TeMHOBas (pa3bl. Pomoovixanue, Cz, Cy u CAM-munsi
gdomocunmesa. IlpoaykTuBHOCTH (hoTOCHHTE3A. BiisiHue pa3zaudHbix (PakTopoB Ha
CKOPOCTh (hOTOCHHTE3a. 3HaUeHUE (POTOCHUHTE3A.

XEeMOCHHTE3. Pa3noob6pasue OpPraHU3MOB-XEMOCUHTETUKOB:
HUTpUPUUUPYIOIIUE OakTepuH, MKene300aKTepun, CepoOaKTepuu, BOJOPOAHbBIC
OakTepuu. 3HaUEHHE XEMOCUHTE3A.

AHa’poOHble opranu3mbl. Buabl Opoxenus. IIpogykTsl OpoxeHUs M HX
HCIIOJb30BaHUE YEJIOBEKOM. AHa’pOOHBIE MHUKPOOPTaHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTUM U BO30YAUTENIHN OOJIC3HEH.

AspoOHBbIe OpraHU3MBl. Oransl HHEPreTUYECKOTO oOMeHa.
[ToaroroBuTtenbHBIN dTaIl. [ THKOIN3 — OECKUCIOPOTHOE PACIICIIIICHUE TITFOKO3BI.

buonorrnueckoe OKHUCIIEHUE, WU KIIETOYHOE AbIXxaHue. Pojb MUTOXOHIpUN B
npolieccax ouosornyeckoro okucienus. uknmaeckue peakiuu. OKUCIUTENbHOE
dbochopunupoBanue. Inepeus memopannozo epaouenma npomonos. Cunmes ATD:



paboma npomonnou AT®-cunmaszvl. [lpemmyiiecTBa a’poOHOTO MyTH OOMEHa
BEIECTB Iepel aHadpoOHbIM. D (PEKTUBHOCTH IHEPTETUIECKOTO OOMEHA.

JdeMoHcTpanuu

[Toptpersr: Jx. [lpuctom, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Onrenperapar, I1. Murtuenn, I'. A. 3aBap3uH.

Tabmuubr u cxeMbl: «DOTOCUHTE3», « JHEPTeTUUECKU 00Men», «brocuHTe3
oenka», «CtpoeHue hepMeHTa», « XEMOCHUHTERY.

OOopyioBaHHE: CBETOBOM MHUKPOCKON, 00OpPYJOBaHUE sl MPUTOTOBJICHUS
MOCTOSTHHBIX Y BPEMEHHBIX MUKPOIPENapaToB.

JlabopaTopHnas padora «/I3ydeHne KaTaTUTHIECKON aKTUBHOCTH (PEPMEHTOB
(Ha mpUMepe aMuIa3bl UK KaTauiasbl)y.

JlaGopaTtopnass pabGora «l3yuenune (QepMeHTATUBHOTO pacIIeIICHUS
MEPOKCHJIa BOJIOPO/Ia B PACTUTEIIBHBIX U KUBOTHBIX KJIETKAX).

JlabopaTtopnass pabora «CpaBHEHME MpolEecCOB  (POTOCHHTE3a U
XEMOCHUHTE3a.

JlabopaTopHasi padora «CpaBHEHHE IIPOLIECCOB OPOKEHUS U JIBIXaAHUS.

Tema 7. HacsiencreenHast ”HpopManus ¥ peaju3anus eé B KJIeTKe

Peakunn marpuuHoro cunres3a. lIpyHUIMIT KOMIUIEMEHTAPHOCTH B PEAKIUAX
MaTpUYHOIO cUHTe3a. Peanusaius HacienctBeHHONM nHdopmaiuu. ['eHeTnyeckuit
KOJI, €ro cBoucTBa. TpaHckpunuuss — wmarpuudbld cuHTe3 PHK. Ilpunimursr
TPAHCKPUIIUHU: KOMIUIEMEHTAPHOCTh, AHTUIAPAJUIEIBHOCTh, AaCHMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuuyeckoti knemxe. Hexooupyrowue PHK.

Tpancnsanus u e€ stanbl. Yyactue TpancnopTasix PHK B 6nocunrtese Genka.
VYcnoBusi O6uocunTe3a Oenka. KoaupoBanue amuuHokucnoT. Poms pubocom B
OonocuHTe3e Oenka.

Coepemennvie npeocmasnenusi o cmpoeHuu 2enog. OpraHuzanus reHoma y
MPOKAPUOT W JYKApHOT. Perymnsius akTUBHOCTH T€HOB y MpoOKapuoT. ['mmoTesa
onepoHa (®. Kako6, XK. Mano). Monekynapuvie mexaHuzmovl IKCNPECCUU 2EHO8 Y
aykapuom. Ponb xpomamuna 6 pecynayuu pabomul 2enos. Peryinsins oOMEHHbIX
npolieccoB B kiieTke. Kiierounsiii romeocTas.

Bupycsl — HekeTouHble (OpMBbI KU3HU U 00JIMraTHbIE mapa3uThl. CTpoeHUE
MPOCTBIX U CIOXHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaroB. KuzneHHblll YUK
JIHK-cooepocawux eupycos, PHK-cooepocawux eupycos, 6baxmepuoghazos.
Obpamuasa mpanckpunyus, peeepmasa, uHmezpasa.

Bupychsie 3a00eBaHus 4esI0BEKa, )KUBOTHBIX, pacTenuit. CITUJI, COVID-19,
COIIMAJIbHBIE ¥ MEIUIIMHCKUE TTPOOIJIEMBI.

buoungpopmamuxa: unmeepayus u ananuz ooavwux maccugos («bigdatay)
CMPYKMYpHbIX bUonocuyeckux oanHvlx. Hanomexnonozuu 6 buonocuu u meouyuHe.
IIpoepammupyemole pynkyuu 6eaxos. Cnocodvl 0ocmasKku 1ekapcms.



JdemoHcTpanuu

[Toptpetsr: H. K. Konbios, /1. 1. UBaHOBCKMIA.

Tabmumer u cxembl: «buocunTtes Oenkay, «['enernueckuit koa», «Bupyce»,
«baktepuodarmy.

IIpakTnueckas padora «Co3naHue MOJEIN BUPYCay.

Tema 8. ZKu3HeHHBbIN MK KJICTKHA

Knerounsrit muki, ero mepuoiasl U perymsnus. Wurepdaza u  MuTos.
Oco0eHHOCTH TIPOLIECCOB, MpoTeKarlmux B HHTepdasze. lloaroroBka KIeTKH K
nenenuto.  Ilpecunretndeckuii  (MOCTMUTOTHUYECKHI),  CHHTETUYECKUH U
MOCTCUHTETUYECKHM (MPEMUTOTUUYECKHI ) TIePHOIbI HHTEP(DA3BI.

Marpuunbii cunare3 JIHK — permukanus. [IpuHnmne! permmikanum JIHK:
KOMIUJIEMEHTAPHOCTh,  MOJYKOHCEPBATUBHBIA  CUHTE3, AHTUIIAPAJIICIBHOCTD.
Mexannsm perummkaunn JJHK. Xpomocomsl. Ctpoenne xpomocoM. Teaomeps u

TeaoMepaza. XPOMOCOMHBIM Ha0Op KIETKM — KapuoTul. JlumnounaHelii wu
raliouIHeli  Habopel XpomocoM. ['omonoruuneie xpomMocombl. IlosoBbie
XPOMOCOMBI.

Jlenenue xkieTku — Muto3. CTaauu MUTO3a U IPOUCXOSIIUE B HUX MPOIECCHI.
Tunel muto3a. KaprokuHes u HUTOKMHE3. brojornueckoe 3Ha4eHUe MUTO3a.

Perynsauua muroTmdeckoro mnukia kietkd. IIporpammupyemas kieTodHas
rubesnpb — arnomnTo3.

Krnerounoe siapo, XpomMocoMmbl, (GyHKIMOHANIbHAs T€HOMUKa. MexaHuzmol
npoaugepayuu, oupgpepenyuposxu, cmaperus u ecudeau kiemok. «l{ugposas
K1emKay — ououHgpopmamuiecxkue mMooenu QyHKYUOHUPOBAHUS KIeMKU.

JdeMoHcTpanuu

Tabnuipl U cxeMbl: «KU3HEHHBIM LUK KIETKW», «Mutos», «CtpoeHue
xpoMocomy, «Pemukanus [JTHK».

O6opynoBaHue: CBETOBOM MUKPOCKOII, MUKpoTpenapaTsl: «MHUTO3 B KJIeTKax
KOpEeIIKa JIyKay.

JlabopaTtopnas  paGora  «M3yueHnme  XpoMOCOM  Ha  TOTOBBIX
MUKpOTIpenapaTaxy.

JlabopaTopHnas padora «HabGnonenne MuTo3a B KJIETKax KOHYMKA KOpEIIKa
JyKa (Ha TOTOBBIX MUKPOIIPENapaTax).

Tema 9. Crpoenue u pyHKUMH OPraHU3MOB

buonornueckoe pazHooOpasue OpraHU3MOB. OnHOKIIETOUHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOYHBIE OPTraHU3MBI.

OCcoOE€HHOCTH CTPOCHHS M KU3HEIEATEIbHOCTH OJHOKJIETOYHBIX OPTaHU3MOB.
bakrtepun, apxeu, OJHOKJIETOYHBIE TPUOBI, OJHOKJIETOYHBIE BOJOPOCIHU, APYTHe
npoTUcThl. KoJIoHWanbHbIE OpraHU3MBl.



B3auMocBs3p 4acTei MHOTOKJIETOYHOI'O OpraHu3Ma. [KaHW, OpraHbl H
cucteMbl opranoB. Opranusm Kak eauHoe 1enoe. ['omeocras.

Tkanu pacteHuil. Tunbl pacTUTEIBHBIX TKaHEH: 00pa3oBaTeibHas, TOKPOBHAS,
IPOBOASIIAs, OCHOBHAs, MexaHuWdeckas. OCOOCHHOCTH CTpOeHUs, (YHKIHUH U
PACIIOJIOKEHHS TKAaHEW B OpraHax pacTeHUU.

TKaHU KMBOTHBIX M 4YEJIOBEKA. [HIIBI KMBOTHBIX TKAHEW: JIUTEINAJIBHAS,
COEMHUTENbHAs, MbIlIeYHas, HepBHasg. OCOOEHHOCTH CTpoeHus, (QyHKUUN u
PACITOJNIOKEHNS TKAHEW B OpraHax >KMBOTHBIX U YEJIOBEKA.

Opranbl. BereraTuBHblE M T'€HEpaTUBHbBIE OpraHbl pacTteHud. OpraHel U
CUCTEMBI OPTraHOB KUBOTHBIX U 4eJIOBEKA. DYHKIIMU OPraHOB U CUCTEM OPIaHOB.

Onopa Ttena opranu3MoB. Kapkac pacrteHuii. CkeneTbl OJHOKIETOUYHBIX H
MHOT'OKJIETOYHBIX )KUBOTHBIX. Hapy»HbI11 1 BHyTpeHHHMI cKeneT. CTpOEeHNE U THUIIBI
COEIMHEHUS KOCTEH.

JIB>keHne  opraHu3MoB.  JIBWJKEHHME  OJHOKIIETOYHBIX  OpPraHU3MOB:
amM&0ouIHOE, KI'YTUKOBOE, PECHUYHOE. /[BM)KEHHE MHOTOKJIETOYHBIX PACTEHUM:
TPONMU3MBI M HACTUH. J[BMKEHHME MHOTOKIIETOYHBIX JYXMUBOTHBIX M YEJIOBEKA:
MbllIeyHas cucteMa. Pednexc. CkeneTHble MBIIILBI U KX padoTa.

[Iuranue opranu3mos. [loronieHre Boabl, yrieKucaoro raza U MUHEPaIbHbIX
BEIIECTB  pacreHussMU.  [Iutanme  KUBOTHBIX.  BHyTrpumosnoctHoe u
BHYTPHMKJIETOYHOE MuIIeBapeHue. [IuTaHue MO3BOHOYHBIX >KUBOTHBIX. OTIEmbI
[ULIEBAPUTENILHOTO TpakTa. I[lumeBapurenbHbie xenesbl. llumieBapurenbHas
CHUCTEMA YEJIOBEKa.

Jlpixanue opranu3MoB. Jlpixanue pactenuid. Jlpixanue «uBOTHBIX. Juddysus
ra3oB uepe3 MOBEPXHOCTh KIIETKU. KoxkHOe apixaHue. JlpIxarenbHas IOBEPXHOCTD.
XKabeproe u né€rounoe npixaHue. JlpIxaHue MO3BOHOYHBIX )KUBOTHBIX U YEJIOBEKa.
OBOJIIOLMOHHOE  YCJIOKHEHHUE CTPOCHHS JIETKUX TO3BOHOYHBIX JKUBOTHBIX.
JpixarenbHas cucTemMa 4YenoBeKa. MexaHuW3M BEHTWISLUWN JIETKUX Yy NOTUL H
MiekonuTaromux. Perymsanus npixanus. [{pixatenbHbie 00bEMBI.

TpaHcnopT BelIECTB y OpPraHU3MOB. TpaHCIOPTHBIE CUCTEMBl PACTEHUM.
Tpancnoptr BemecTB y KUBOTHBIX. KpoBeHOCHas cucteMa U €€ Oprassbl
KpoBeHocHass cucTteMa TIO3BOHOYHBIX JKMBOTHBIX M yenoBeka. Cepaue,
KPOBEHOCHBIE cOCyAbl M KpoBb. Kpyru KpoBooOpaileHus. IBONIOIUOHHBIE
YCIIOKHEHUSI CTPOCHUSI KPOBEHOCHOM CHCTEMbI IMO3BOHOYHBIX KMBOTHBIX. PaboTa
cepaua U €€ peryssLusl.

Briaenenue y opranusmos. Belgenenue y pacteHuid. BoijiesieHue y ;)kuBOTHBIX.
CokpatutenbHble Bakyond. Opranel BblaeneHus. @DuiupTpanus, cexkpeuus u
oOpaTHOEe BcachblBaHHE KaK MEXaHM3Mbl pabOThl OpraHoB BblaeieHUS. CBS3b
IIOJIOCTU Tejla C KPOBEHOCHOM W BBIJCIMUTEIBHOM CUCTEMaMU. BblneneHue y



MO3BOHOYHBIX XUBOTHBIX W uenoBeka. [louku. CtpoeHune u (yHKIIMOHUPOBAHUE
Hedpona. OOpa3zoBaHHE MOYH Y YETIOBEKA.

3ammTa y OpraHu3MoB. 3alluTa y OJHOKJIETOYHBIX OpraHu3mMoB. CHopsl
OaKTepHil U IUCTHI MPOCTEUIINX. 3aIUTa Y MHOTOKJIETOUHBIX pacTeHuid. Kytukyna.
CpencrBa NacCCUBHOW U XUMHUUYECKOM 3a1IUThl. DUTOHIUBI.

3amyra 'y MHOTOKJIETOYHBIX >KMBOTHBIX. IIOKpPOBBI M WX HPOU3BOJHBIE.
3amura opranuzma ot Oonesned. UMmyHHas cuctema uenoBeka. Kierounslii u
IYMOpPJIbHBIH MUMMYHHUTET. BpOXIEHHBII U TPHOOPETEHHBIM CcHeupUuIECKuid
UMMYHUTET. Teopus KIOHAJIBHO-CeNeKTUBHOro ummyHurera (II. Dpmux, @. M.
bepuer, C. Tonerasa). BocnianurenbHble OTBETHI OPraHu3MOB. PoJb BpOKIEHHOTO
MMMYHUTETA B Pa3BUTUN CUCTEMHBIX 3a00J1€BaHU.

Pazgpaxxumocte u  perymanus |y OpranmsMoB. Pasapaxumocts y
OJTHOKJIETOYHBIX OPTaHU3MOB. TaKkcuChl. Pa3ipaXKuMOCThb 1 PETYISALHNS Y PACTEHUN.
PocroBble BelecTBa U X 3HAYEHUE.

HepBHas cucrema u peduiekTopHas peryisiusi y >KMBOTHbIX. HepBHas
CUCTEMA U €€ OTHENBL. DBOIIOLIUOHHOE YCIOKHEHNE CTPOEHNS HEPBHOM CUCTEMBI Y
XKUBOTHBIX. OTHENbl TOJIOBHOTO MO3ra IO3BOHOYHBIX JKMBOTHBIX. Peduekc u
pednexropHas nyra. besycinoBHbIe U YCIOBHBIE PEIICKCHI.

['ymopanpHas peryisiiusi U dHIOKPUHHAs CHUCTEMA >KUBOTHBIX M YEIIOBEKA.
7Kenesbl 3HAOKPUHHON CUCTEMBI U UX TOPMOHBI. /[elicTBHE TOPMOHOB. B3anMoCBs3b
HEPBHOU U SHIOKPUHHON cucTeM. [ unoranamo-runoduzapHasi CuCTeMa.

JdemoHcTpanumn

[Toptper: U. I1. I1aBnoB.

Tabmuubl U cxembl: «OTHOKIETOYHBIE BOAOPOCTN», «MHOTOKIETOUYHbIE
Bogopocin», «baktepun», «lIpocreiimme», «OpraHbl LBETKOBBIX PacTEHHUI»,
«CucteMpl  OpPraHoB IMO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «Tkanu pacreHuit», «KopHeBbie cucrtemb», «CTpoeHue crelms»,
«CTpoeHHne JNHUCTOBOW IUIACTUHKWY», «TKaHW >KUBOTHBIX», «CKEJET 4YeIOBEKa»,
«IInmeBapurenpHass cucrteMa», «KpoBeHocHas cucreMa», «/lpixarenpHas
cucrema», «HepBHaga  cucrema», «Koxka», «MpblmeyHas  cucremay,
«BblgenurenbHas CUCTEMa», «JHIOKPUHHAS cUCTeMay, «CTpO€HHE MBIIIIbIY,
«Mmmynurer»,  «KumeyHonosoctHeiey, «(Cxema  OUTaHUA  PACTECHHUI,
«KpoBeHOCHBIE CHCTEMBI TIO3BOHOYHBIX JKMBOTHBIX», «CTpoeHue THuIphD»,
«CtpoeHue mnaHapumn», «BHyTpeHHEe CTpOEHHE HO0XKIAEBOro uepBs», «HepBHas
cuctema poeiO», «HepBHas cucrema gnsarymkw», «HepBHas  cucrtema
npecMblKaromuxcs»,  «HepBHas  cucrema  nrunpy, «HepBHas — cucrema
MmiIekonuTaromuxy», «HepBHas cucrema uenosekay, «Pediiekcy.

O6opyioBaHue: CBETOBOM MHMKPOCKOI, MHUKpPOIMpenapaTbl OJHOKJIETOYHBIX
OpraHW3MOB, MUKpOIIpEnapaTbl TKaHEW, DPAaKOBUHBI MOJUIFOCKOB, KOJUICKLUHU



HACEKOMBIX, UTJIOKOXKHUX, JKMBBIC IK3EMIULIPbl KOMHATHBIX pPAacTEHUM, repdbapuu
pacTeHHMII pa3HbIX OTIEJOB, BJIAXHBIE MpENapaTbl JKUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKIIMM OECIMO3BOHOYHBIX JKUBOTHBIX, CKEJET YeloBeKa,
o0opya0BaHUE IS JEMOHCTPAILIMY TOYBEHHOTO W BO3AYITHOTO MUTAHUS PACTCHUIA,
pacuierieHus Kpaxmaia u OeJIKOB Mo/ AeiicTBueM (pepMeHTOB, 000pya0BaHUE AJIs
JIEMOHCTPALMX OIBITOB 10 U3MEPEHUIO KU3HEHHOM €MKOCTH JIETKUX, MEXaHU3Ma
JIbIXAaTEJIbHBIX JBUKEHHI, MOJIENIA TOJIOBHOT'O MO3Ta Pa3INYHbIX KUBOTHBIX.

JlaGoparopHasi padora «/3yueHue TKaHel pacTEHUI.

JlabopaTopHas padora «/3yueHue TkaHel KUBOTHBIX.

JlabopaTopHnasi padora «/3yyeHue opraHoB IIBETKOBOT'O PACTEHUS».

Tema 10. PazmHoXeHHMe U pa3sBUTHE OPTaHU3MOB

@®opMbI pa3MHOKEHUSI OPraHU3MOB: OecnoJioe (BKJIKOYash BEreTaTHBHOE) U
noysoBoe. Buael  Gecnosioro  pa3MHOXKEHHMS:  MOYKOBaHHWE,  CIOPYJISALUA,
(bparmMeHTanus, KIOHUPOBAHUE.

[lonoBoe pa3zMHoxeHue. llomoBbie kineTku, wium rametsl. Meiio3. Craaun
Mmeino3a. [loBegenue xpomocom B Meio3ze. Kpoccunrosep. bruonornyeckuii cMpic
M€i103a W TOJOBOTO mporecca. Melo3 M €ro MeCTO B JKM3HEHHOM IIMKIIE
OpPTaHHU3MOB.

[IpenzapoasiieBoe pazButue. ['ameroreHes y ;kMBOTHBIX. [10110BBIE KENE3BI.
OOpazoBaHue U pa3BUTHE MOJIOBBIX KieTOK. CriepmaTtorenes u ooreHe3. CtpoeHue
MOJIOBBIX KJIETOK.

Omio0TBOpEHHE H  SMOPHUOHAIBHOE pa3BUTHE KHUBOTHBIX. (CrnocoObl
OIUIOOTBOPEHMSA: HApyKHOE, BHyTpeHHee. [lapreHorenes.

WuauBrayansHoe pa3BUTHE OPTaHU3MOB (OHTOTEHE3). DMOPUOJIOTHS — HAyKa
O Pa3BUTHU OPTaHU3MOB. Mopgoecenez — 00Ha U3 21asHbIX NPobaIEM IMOPUOTIOSUU.
Konyenyua mopgocenos u mooenu mopghoceneza. Cramuum >mMOpuoreHesa
JKUBOTHBIX (Ha mpuMmepe Jarymku). JpoGnenue. Tumbl  apoOieHuUs.
Jlemepmunuposannoe u HedepmunuposanHoe Opobaenue. bracmyna, munol
onacmyn. OCOOEGHHOCTH JPOOJEHUS MIIEKONMTAIOIIMX. 3apOJIbIIIEBbIe JIMCTKU
(ractpynsiuus). 3aKiaajKa OpraHOB M TKaHEH U3 3apOJbIIIEBbIX JIMCTKOB. B3anMHoe
BIIMSHUE YacTell pa3BUBAIOIIETOCS 3apojbliia (d3MOpUOHANIbHAS MHIYKIUS).
3akiagka IUIaHAa CTPOEHHSI JKMBOTHOTO KakK  pe3yJbTaT HEPAPXUUYECKHUX
B3aMMOJICUCTBUI TE€HOB. BiusHMEe Ha SMOPHOHANBHOE pPA3BUTHE PA3IMYHBIX
(baKTOpOB OKpY:KArOIIEH CPeIbl.

Poct u pasButue xuBoTHBIX. [locTamMOpuoHanpHbI mnepuoia. Ilpsmoe wu
HenpsiMoe pasButue. PasButue ¢ Meramopdo3oM y O€CNO3BOHOYHBIX U
MMO3BOHOYHBIX UBOTHBIX. DBHOJOTHMYECKOE 3HAYEHUE MPSAMOr0 WU HEMPSMOIO
pa3BUTHUA, UX PACHpPOCTPaHEHHE B NpUpone. TUmbl pocTa KUBOTHBIX. PaKTOPHI
PETYISIUU POCTa )KUBOTHBIX U yesoBeka. CTaiuu moCTIMOPUOHATBHOTO Pa3BUTHS



y ’KUBOTHBIX U uenioBeka. [lepnoabl onTorenesa yenopeka. CTapeHue U CMepTh Kak
OMOJOTUYECKHE MTPOIIECCHI.

PazmHOXeHMe W paszBuTue pacteHuil. ['ametodut u cnopodut. Meios B
’KU3HEHHOM IHKJIe pacTeHuil. O0pa3zoBaHue Criop B mpoiiecce meiiosa. ['ameTorenes
y pacteHuil. OnI0I0TBOPEHNE U Pa3BUTHE PACTUTEIBbHBIX OPraHU3MOB. [[BOWHOE
OIUTOIOTBOPEHHME Y IIBETKOBBIX pacTeHuil. OOpa3oBaHue U Pa3BUTHE CEMCHH.

MexaHu3MBbl PETYJISALUNA OHTOIEHE3a Y PACTEHUM U )KUBOTHBIX.

JdemoHcTpanumn

[Toptpetsl: C. I'. Hapamun, X. [IIneman.

Tabmumel u cxeMbl: «BereraTuBHOe pa3MHOXeHHE», «Twmbl Gecroaoro
pa3sMHOXEHUD», «Pa3MHOXEHME XJIaMUIOMOHAIbD», «Pa3MHOKEHUE 3BIJICHBDY,
«Pa3sMHO)eHue ruape», «Menos», «Xpomocomel», «l'amerorenes», «CTpoeHue
ANIEKIETKH M crepMarto3onga», «OCHOBHBIE CTaauM OHTOreHe3a», «lIpsamoe u
HENpsAMOE pa3BuThue», «Pa3Burue MaKWcKoro xyka», «Pa3Buthe capaHuny,
«Pa3BuTue nArymku», «/{BolHOE OIUIOJOTBOPEHUE Y LBETKOBBIX PACTECHUI,
«CTpoeHne ceMsH OAHOAOJIbHBIX U BYAOJBHBIX PacCTeHUN», « KU3HEHHBIN ITUKII
MOPCKOM KamyCThl», « KU3HEHHBIN LUK MXa», <« KU3HEHHBIN UK NaTOPOTHUKAY,
«’KM3HEHHBIN LUK COCHBD.

O6opyioBaHue: CBETOBOW MMKPOCKOI, MHKpPOIpEnaparbl SUIEKIETOK |
CIIEpMATO30UI0B, MOJI€NIb « [ IUKII pa3BUTHS JIATYLIKWY.

JlabopaTopHas padora «/3yueHue cTpoeHUs MOJOBBIX KJIETOK Ha TOTOBBIX
MHKPOITPENAPATAX).

IIpakTnueckass padora «BbIsBICHHME NPU3HAKOB CXOACTBA 3apOJIbIIICi
MTO3BOHOYHBIX )KUBOTHBIX).

JlabopaTtopnass padora «CTpoeHHE OpPraHoB pPa3MHOXKEHHUS BBICIIHUX
PaCTEHUID.

Tema 11. I'eHeTuka — HayKa 0 HACJEACTBEHHOCTH W HM3MEHYMBOCTH
OpPraHu3MoB

HcTopust cTaHOBJICHUS U pa3BUTHsI TEHETUKU Kak Hayku. PadoTsl I'. Menaens,
I'. ne ®pusa, T. Moprana. Poib OT€YECTBEHHBIX YYEHBIX B Pa3BUTUU I€HETUKHU.
Pabots! H. K. Konsiiosa, H. 1. BaBunona, A. H. benozepckoro, I'. /. Kapneuenko,
10. A. ®ununuenko, H. B. Tumodeera-PecoBckoro.

OCHOBHBIE TEHETUYECKNE TTOHATHUSL U CUMBOJIBL. [ OMOJIOTMYHBIE XPOMOCOMBI,
aJlIeNIbHbIE TE€HbI, AJbTEPHATUBHBIE MNPHU3HAKU, JTOMHHAHTHBIA M PELIECCUBHBIN
MPU3HAK, TOMO3UT0Ta, TETEPO3UT0Ta, YACTAsl TUHUS, TUOPUIbI, TEHOTHIL, (PEHOTHII.
OCHOBHBIE ~ METOJbl ~ TE€HETUKH: THUOPHUIOIOTHYECKUN,  ITUTOJIOTUYECKUIA,
MOJIEKYJISIPHO-TE€HETUYECKUH.

JdeMoHcTpanuu



[Toptpersr: I'. Menpnens, I'. ne ®pusz, T. Mopran, H. K. Konsuos, H. H.
BasunoB, A. H. benozepckuii, I'. JI. Kapneuenko, 0. A. ®ununuenko, H. B.
TumodeeB-PecoBckui.

Tabnuibl 1 cxeMbl: «MeToabl TeHETHKNY», «CXEeMbI CKPEIITMBAHUS.

Jlabopatopnas pabGora «/[po3odumia Kak OOBEKT TEHETHUYECKHX
VCCIIEOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACTEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBeiii 3akoH MeHaenss — 3aKoH
eAMHO00pa3us THOPUOB TIepBOTO MoKoIeHusI. [IpaBuno nomunupoBanus. Bropoi
3aKOH MeHzenss — 3aKOH paclienyieHus] Npu3HakoB. LluTonornueckre OCHOBBI
MOHOTHOPHUJIHOTO CKpeIMBaHus. [ umoTe3a YuCTOTh ramer.

AHanuzupymoniee ckpemrpanue. [IpoMexxyTouHbIi XapakTep HAClIeI0BaHMUS.
Pacuiennenre npu3HaKkoB IMPU HETIOJHOM JIOMUHUPOBAHUU.

JuruOpuanoe ckpemuBanue. Tpetuii 3akoH MeHzens — 3aK0OH HE3aBUCUMOTO
HacJe10BaHus Mpu3HakoB. L{uronornyeckue OCHOBBI TUTMOPUTHOTO CKPEITMBAHUS.

CuemieHHoe HacienoBaHue npuszHakoB. Padotel T. Moprana. CuerieHHOe
HACJICIOBAHUE T'€HOB, HAPYIICHUE CUCIUICHUS MEXAY TI€HaMu. XPOMOCOMHAs
TEOPUS HACIEICTBEHHOCTH.

['eHeTnka nmona. XpOMOCOMHBI MEXaHU3M OIPENEIEHUS 1M0Ja. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOramMeTHblii U TeTepOoraMeTHbIM MOJ. | eHeTnueckas
CTPYKTYpa MOJOBBIX XpoMocoM. HaciienoBanue npru3HakoB, CHEIJIEHHBIX C ITOJIOM.

['eHoTHn Kak nienoctTHas cucreMa. [imenoTponus — MHOKECTBEHHOE NEHCTBUE
reHa. MHOXECTBEHHbIM auienu3M. B3auMonencTBue HeEasIeabHBIX TI'E€HOB.
KomnnementaprHocTs. Onuctas. [lonumepusi.

['eHETHYECKHI KOHTPOJIb PA3BUTUS PACTEHUM, )KUBOTHBIX M YEJIOBEKA, A TAKKE
(U3MOIOTUYECKUX  TPOIIECCOB, TOBEJACHUS W  KOTHUTUBHBIX  (DYHKITUH.
['eHeTnyeckre MexaHU3Mbl CUMOMOTEHE3a, MEXaHU3MbI B3aUMOJICUCTBUS «XO35IUH
— Tapa3uT» U «XO35IMH — MUKpoOMom». ['eHeTHueckue acreKkThl KOHTPOJIS M
M3MEHEHHS HACJIeICTBEHHON NH(OPMAIIK B OKOJIEHUAX KJIETOK U OPTaHU3MOB.

JdemoncTpanuu

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

Tabmuier u cxemsl: «[lepBoiit 1 BTOpoi 3akoHBI Mennenss», « Tpetuil 3akoH
Menpaens», «AHAIM3UPYIOIIEE CKpeluBaHue», «HenomHoe IOMUHUPOBAHUEY,
«CuersieHHOe HaclieJOBaHUE TMPU3HAKOB Yy Apo3oduibly, «['eHeTnka momnay,
«Kapuotun uenoBeka», «Kapuorun apo3zopunsy, «KapuoTum OTUIBD,
«MHOXEeCTBEHHBIN aieIn3M», «B3auMoielicTBUE TeHOBY.

O6opynoBaHue: MoOJENb 7Sl JIEMOHCTPAIlMM 3aKOHOB €IMHO00pa3us
rUOpUIIOB TIEPBOTO TOKOJEHUS M PpACUICIUICHHs] TPU3HAKOB, MOJENb s
JIEMOHCTpPAllUM 3aKOHA HE3aBHUCUMOIO HACJIECIOBAHUS MPU3HAKOB, MOJAEIb JJIs



JEMOHCTpPALMM CLEIUICHHOTO HACIEIOBaHMs IIPU3HAKOB, CBETOBOW MHUKPOCKOII,
MUKponpenapar: «Jpo3odunay.

IIpakTnueckas padora «/3yueHue pe3ylbTaTOB MOHOTMOPHUIHOTO
CKPEIIUBAHUS y TPO30(PHITBD.

IIpakTuueckas  padora  «/3ydyenwe  pe3yiabTaTOB  AUTHOPHUIHOTO
CKpEILMBAHUSA Y IPO30(UITBD).

Tema 13. 3akoHOMEpPHOCTH U3MEHYMBOCTH

B3aumopeiictBue reHotuna u cpenbl Npu  (POPMUPOBAHUHU (PEHOTHIIA.
N3MeHunBOCTh MPU3HAKOB. KaueCTBEHHBIE M KOJIMYECTBEHHBIE NMPU3HAKU. Buasbl
M3MEHUYMBOCTH: HEHACIICICTBEHHAS U HACJIEACTBEHHAs.

MoaudukanonHas U3MEHUYUBOCTb. Poib cpeapl B (GOpMHPOBAaHUU
Moau(UKaIMOHHONW M3MeHUYnBOCTH. Hopma peakinuu mpusHaka. BapuanmoHHBIN
psia u BapuanmoHHas Kpuas (B. Horanncen). CpoiicTBa MoauduKanmoHHON
U3MEHYUBOCTHU.

['eHOTHIIMYECKAS] N3MEHYMBOCTh. CBOICTBA TEHOTUIIMYECKON N3MEHUMBOCTH.
Buapl reHOTUITMYECKOM U3MEHUYMBOCTH: KOMOWHATUBHAS, MyTallMOHHAs.

KomOuHaTMBHAasT W3MEHUYMBOCTh. Mel03 W TOJIOBOM MpOIECC — OCHOBA
KOMOMHATUBHON M3MEHUYMBOCTHU. PoJib KOMOMHATUBHON U3MEHUMBOCTHU B CO3/ITAHUU
TeHEeTHYECKOT0 pa3HO00pa3us B Mpejeaax OAHOrO BUA.

MyTtanuoHHas W3MEHYMBOCTb. BuIbl MyTanui: TIE€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIIOHTaHHbIE MW  WHAYLUMPOBAaHHbIE MyTalMHU. SaepHble U
nUToIIa3MaTuyeckue myrtanuu. CoMatudeckue W moJioBble MyTanuu. [IpuunHb
BO3HUKHOBEHUs MyTauui. MyTareHsl W UX BIHASHAE Ha OPTraHU3MBI.
3aKOHOMEPHOCTHM MYTAI[MOHHOTO TIpoliecca. 3aKOH TOMOJIOTMYECKUX pAIOB B
HacnencteeHHo m3meHunBoct (H.M. BaBunon). BuesinmepHass U3MEHUUBOCTh U
HACJIEICTBEHHOCTb.

Onucenemuxka U SNUSCHOMUKA, pPOTb INUEHeMUYeCKUx @Gaxmopos 8
HAC1e008aHUU U USMEHYUBOCTNU (DeHOMUNUYECKUX NPUSHAKOB ) OP2AHUZMOS.

JdeMoHcTpanuu

IToptpetsl: I'. ne @pus, B. Moranncen, H. Y. BaBunos.

Tabmuiet u cxembl: «Buuabsl u3MeHuuBOCTH», «MoaudukanroHHas
U3MEHYUBOCTD, «KombunaruHas U3MEHYUBOCTHY, «Meinosy,
«OmnonoTBopeHuey, «I enernyeckue 3a00eBaHus YesoBeKa», « Buabsl MyTaruiny.

O6opyioBaHue: *KUBbIe M repOapHble SK3EMIUISIPhl KOMHATHBIX PacTeHH,
pucyHku (potorpadun) KUBOTHBIX C Pa3IMUYHBIMU BUAMU U3MEHUYHNBOCTH.

JlabopaTopHas padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIIMOHHON HW3MEHYUBOCTH. [locTpoeHHe BapuUallMOHHOTO psiia U
BapUALMOHHON KPUBOWY.



IIpakTuueckas padora «Myrtanmuun y Japo3opuibl (Ha TOTOBBIX
MHUKPOIIPENapaTax).

Tema 14. I'eneTnKa 4esi0BeKa

Kapuorun denoeka. MexayHapoaHas NporpaMma HCCIEIOBAaHHUS T€HOMA
yenoBeka.  MeToabpl  HM3yd4eHUsT TEHETHMKHA  YEJIOBEKA:  TEeHEAIOTMYEeCKH,
OJIM3HEIOBBIH, LIUTOTCHETUYCCKUM, MOIMYISAHMOHHO-CTaTUCTUYECKU U,
MOJIEKYJISIPHO-T€HETUUECKUU. CoBpemeHHOe OIpElIEIICHHE rE€HOTHUIA!
ITIOJTHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHNE, B TOM YMCIE C ITOMOIIBIO
ITIIP-ananu3a. HacnencrBenHble 3a00aeBaHus YenoBeka. [ eHHbIE 1 XpOMOCOMHBIC
0one3HN 4yenoBeKka. bolle3HM C HACIEACTBEHHOM MpenpacnooKEHHOCTHIO.
3HaYeHUE MEIMIMHCKONW T'€HETUKH B MPENOTBPALICHUU U JICUEHUH T€HETUYECKHUX
3a00y1eBaHUI 4YeIoBeKa. MeIUKO-reHETUYEeCKOe KOHCYNbTHpoBaHUEe. CTBOJIOBBIE
KJIETKU. [IOHSATHE «TE€HETUYECKOro rpys3a». DTHUYECKHE ACIEKThl MCCIEHOBAHUN B
00JIaCTH peJaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

['enetnueckre (QakTOpbl MOBBIIICHHOW YYBCTBUTEIBHOCTH 4YEJIOBEKa K
bu3MYEeCKOMY U XMMUYECKOMY 3arpsA3HEHUIO OKpyXxatolei cpenbl. ['enetnueckas
MIPEAPACTIOJIOKEHHOCTD YEIOBEKA K TATOJIOTUSM.

JdeMoHcTpanuu

Tabnuubr u cxembl: «Kapuotun uenoBeka», «MeToabl U3yYEHUS! TEHETHKHU
yenoBeKkay, «I eHeTnueckue 3a00JIeBaHUs YETTOBEKa.

IIpakTnueckas padora «CocTaBJI€HUE U aHAJIU3 POJOCIOBHOI.

Tema 15. Cesexkuusi o prann3mMoB

JlomecThKanus U celeKurs. 3apoKIeHUE CEJIEKIIMHU U IOMECTUKALIMH. Y YEHHE
H. . BaBunoBa o lleHTpax NpOHMCXOXIEHHUS M MHOT0oOpasus KyJbTYPHBIX
pacteHuil. Poib cenekuuu B CO3JaHUU COPTOB PACTEHHI U MOPOJT )KUBOTHBIX. COpT,
opoja, ITaMM. 3aKOH TOMOJIOTUYECKHUX PSAJOB B HACIEACTBEHHON N3MEHUYMBOCTH
H. W. BaBunoga, ero 3HaueHue Jisi CEICKIIMOHHONU PaOOTHI.

Meroabl ceneKuMOHHON paboThl. MCKycCTBEHHBI OTOOp: MAacCOBBIM U
WHJMBUAYJIbHBIN. Otanbl  KOMOWMHaUMOHHOM  cenekuuu.  McnbiTaHue
MPOU3BOAMUTENEH MO MOTOMCTBY. OTOOp MO TEHOTUIY C TOMOIIbI OLICHKU
(eHoTHINa MOTOMCTBA U OTOOP IO reHOTUIY ¢ oMok aHamm3a JJHK.

HckyccTBeHHBI ~ MyTareHe3  Kak  METOJ  CENEKIMOHHOM  paloThl.
PannaninoOHHBIN U XUMUYECKUN MyTareHe3 Kak UCTOYHUK MYTalui y KyJIbTYPHBIX
dbopm opranuzmoB. lcmonp30BaHME TE€HOMHOTO PEJaKTUPOBAHUSI U METOJIOB
pexoMOuHaHTHBIX JIHK a1 nmonydeHust uCX0JHOro MaTepuana Jjis CeJIeKIUU.

[lonyuyenune MOJIUILIIOUIOB. BnuyTtpusnnosas rUOpUIN3AIINSL.
brnuskopoacTBeHHOE — CKpemiMBaHue, WM HHOpuauHr.  HepomcrBenHnoe
CKpelIMBaHue, uiu ayropuaunr. ['etepo3uc u ero npuuyunbl. Hcnonb3zoBanue
rerepo3uca B cenekuud. OtnanénHas rubpuauzanus. [Ipeogonenue Oecruionus



MEXBUIOBBIX THOPUIOB. JJOCTHKEHUS CENEKIINU PACTEHUM 1 KUBOTHBIX. «3e1éHas
DesonoyuUsy.

CoxpaHeHue U U3y4YEeHHE TEHETUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUMN U UX
JTUKUX pOAMYEH JJi CO3JaHMsI HOBBIX COPTOB U TMOPUIIOB CEIbCKOX03SIMCTBEHHBIX
KYJIbTYp. H3yuenue, coxpaHenue u ynpasieHue 2eHemudecKuUMu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U NPOMDBICAOBbIX  HCUBGOMHBIX 6  Yeaax VIYYUleHUs
CYWeCmBYIoWuUx U CO30aHUsl HOBbIX NOPOO, JUHUL U KPOCCO8, 8 MOM HUcCle C
NpUMEHEHUeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUL, NepedosblX Uoel U
NepCneKmuGHbIX MexHONA02U.

JdemoHcTpanuu

[Toptpers: H. 1. Basunos, . B. Muuypun, I'. JI. Kapneuenko, II. II.
Jlykbsinenko, b. JI. Acraypos, H. bopnoyr, 1. K. benses.

Tabnuupl u cxembl: «L{eHTpbI MPOUCXOKACHHUS 1 MHOTO00pa3us KyJIbTYPHBIX
pacTeHui», «3aKOH TOMOJOTHYECKUX PSAIOB B HACIIECICTBEHHONM HU3MEHUYUBOCTHY,
«Metoppl cenexkuuny, «OtaanéHnas rudpuauzanusy, «MyrtareHes».

JlaGoparopHasi padora «/3yueHne COpTOB KyJIbTYPHBIX PACTEHUU U TOPOJ
JIOMAITHUX KUBOTHBIX).

JlaGoparopHasi padora «/I3ydueHrue METOJIOB CEJIEKIIUU PACTCHUIN».

IIpakTuyeckasi padora «IIpuBrBKa pacTeHUIN».

Ikckypeusi «OCHOBHBIE METOAbI M JIOCTHOKEHHUSI CEJICKIIUM PAcTeHU Hu
KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHLIHUIO, IJIEMEHHYIO bepmy,
COPTOMCHBITATEIbHBIA Y4acCTOK, B TEIUIMYHOE XO3SICTBO, B J1aDOPATOPHIO
arpOyHUBEPCUTETA WIIA HAYYHOTO LIEHTPA)».

Tema 16. BuoTexHo010rus ¥ CHHTETHYECKAsI OHOJIOTUS

OOBEKTHI, HCMHOJb3yeMble B OHOTEXHOJOTHUU, — KIETOYHBIE W TKAHEBBIC
KYJBTYPBbI, MUKPOOPTraHU3MBbI, ux XapaKTEepUCTHKA. TpaaumonHas
OMOTEXHOJIOTHS:  XJIeOOMEeUeHne, TOJIyYEHHE KHUCIOMOJOYHBIX IPOAYKTOB,
BUHOAEnHE. Mukpoounonorndeckuid cuHTe3. OOBEKTHl MHKPOOMOIOTHYECKUX
TexHoJyiorui. [Ipon3BoacTBO GenKa, aMUHOKUCIIOT U BUTAMUHOB.

Coznanne TEeXHOJOTMH M MHCTPYMEHTOB LIEJICHANIPABICHHOTO M3MEHEHUS U
KOHCTPYUPOBAHUSI TEHOMOB C LIEJIBIO MOJTYYEHUSI OPraHU3MOB M UX KOMIIOHEHTOB,
coJiep KallliX HE BCTPEUAIOIIUecs B MPUPOIe OMOCUHTETUYECKUE MY TH.

Kierounas unxenepus. MeTtoapl KyJabTypbl KJIETOK M TKAaHEW PAcTEHUU H
KAUBOTHBIX. Kpuobanku. Comaruueckas TruOpugu3anmss W COMaTUYECKUN
smOpuorene3. Mcnonb3oBaHUE TAaIIONAOB B CENEKIUM pacTeHuil. [lomyuenue
MOHOKNIOHANIbHBIX anmumen. Mcnonv3o06anue MOHOKIOHANbHBIX U NOAUKTOHATbHBIX
anmumen 6 MmeduyuHe. VICKyCCTBEHHOE OIUIOJOTBOpeHUE. PeKkoHCTpyKIius
AUIEKIIETOK U KIIOHUPOBAHUE KUBOTHBIX. METOJ TpPaHCIUIAHTALIMU SIAEP KIIETOK.



Texnonocuu 0300posnenus, Kyaibmusupo8arusi U MUKPOKIOHAIbHO20 PA3ZMHONCEHUS.
CeIbCKOXO03AUCMBEHHBIX KYAbMYP.

XpoMOcOMHass U TEHHasi HWHXeHepusa. VCKyCCTBEHHBIM CHHTE3 T€Ha U
koHcTpyupoBanue pekomonHaHTHBIX JIHK. Cozdanue mpanceennvix opeanuzmos.
JlocTrkeHUs U MEPCHEKTUBBI XPOMOCOMHOM M T€HHOM MH)KEHEPUU. DKOJIOTUUECKUE
¥ DTHYECKHE MPOOJIEMbI TCHHON MH)XCHEPHUH.

MenunuHckue 6morexHnoioruu. [locrrenomuas nudposas meaununaa. [TLHP-
JIMarHoCTUKa. MeTabOoJIOMHBIN aHanu3, TEeHOLEHTPUYECKUH aHalu3 MNpoTeoMa
YeJoBeKa IS OIEHKHM COCTOSIHHUSI €ro 370pOBbs. VCMOJb30BaHHE CTBOJIOBBIX
KiIeTok. TapretHas Tepanus paka. 3D-OumommkeHepus I pa3pabOTKH
(GyHIaMEHTAJIBHBIX OCHOB MEIUIIMHCKUX TEXHOJOTHUM, CO3JaHUsl KOMILIEKCHBIX
TKaHEW COYeTaHWEM TEXHOJOTHUH TPEXMEPHOTO OMONMpUHTHHTA W ckaddomauHTa
JUUISL pELICHUS 3a7a4 IEPCOHATIM3UPOBAHHON METUIIHBI.

Co3manue BEKTOPHBIX BaKIUH C IeJbI0 OOecredeHuss KOMOWHUPOBAHHOM
3ammThl 0T Bo3Oymuteneir OPBU, ycraHOBiIeHHE MOJICKYJISAPHBIX MEXaHHU3MOB
dbyukiuonupoBanus PHK-comepxkamnmx BUPYCOB, BBI3BIBAIOIIMX OCOOO OIMACHBIC
3a00JIEBaHUS YEJIOBEKA U JKUBOTHBIX.

JdeMoHcTpanuu

Tabmuier 1 cxemsl: «Vcronp3o0BaHME MUKPOOPTAHU3MOB B MPOMBIIIICHHOM
Mpou3BoACTBeY, «KineTounas nHxeHepus», «['eHHass HHXXEHEPUs.

JlabopaTopHas padora «/3yueHne 00beKTOB OMOTEXHOJOTHI.

IIpakTnueckas padora «IlomydeHrne MOJIOYHOKUCIBIX MPOIYKTOBY.

Ikckypeusi «buoTtexHonoruss — BaKHEMIIas NPOM3BOAMTEIbHAS CHIIA
COBPEMEHHOCTHU (Ha OMOTEXHOJOTHYECKOE TIPOU3BOICTBO ).

11 KVIACC

Tema 1. 3apoxkaeHue ¥ pa3BUTHE IBOJILIMOHHLIX TPEICTABJECHHH B
onosioruu

OpomonmonHass teopuss Y. JlapBunHa. I[Ipeanochuiku BO3HUKHOBEHUS
napBuHHu3Ma. JKu3Hb U Hay4yHas aearenbHocTh Y. J[apBuHa.

JIBroKyIIME CUITBI 3BOJIIOIMU BUIOB 10 Y. JlapBHHY (BBICOKAasi HHTEHCUBHOCTh
pa3MHOKEHHUSI OpPraHU3MOB, HACJIEJCTBEHHAass HW3MEHYMBOCTb, Oopbba 3a
CYILLECTBOBAHHE, ECTECTBEHHBIN U HCKYCCTBEHHBIN OTOOD).

Odopmiienne cuntetnyeckor Teopun HsBomtonuu (CTD). HeiirpansHas
Teopusi 3Bomronuu. CoBpeMEHHas HSBOJIOLMOHHAs Ouosorus. 3Ha4YeHHE
HBOJIIOIIMOHHON T€OpUHU B (POPMUPOBAHUH €CTECTBEHHO-HAYYHON KAPTUHBI MUPA.

JdemoHcTpanumn



[Toptpetsi: Apuctorens, K. Jlunneit, K. b. Jlamapk, 3. K. Cent-Unep, XK.
Kioswe, Y. lapBun, C. C. UerBepukos, U. U. llImansraysen, k. Xonaeis, /. K.
benses.

Tabnuub! u cxemsl: «Cuctema xxuBoi mpupo bl (1o K. Jluanero)», «JlectHuna
KUBBIX cyiecTB (o Jlamapky)», «Mexanusm (popMUpOBaHUS MPUCTIOCOOTIECHUN Y
pacTeHuil ¥ )kUBOTHBIX (110 Jlamapky)», «Kapra-cxema mapmipyra myremectBus Y.
Hapsunay, «Haxonku Y. Jlapuna», «Dopmbl OOpHOBI 3a CYIIECTBOBAHUE,
«Iloponbl romy6ei», «MHorooOpaszue KyJabTypHbIX (QopM KamycTbl», «Iloposs
JIOMAIITHAX JKUBOTHBIX», «Cxema oOpazoBaHus HOBBIX BUAOB (1o Y. JlapBuny)»,
«Cxema COOTHOLIEHHUS [BWXKYLIMX CHJI 3BOMIOLUN», «OCHOBHBIE IOJIOKECHUS
CUHTETUYECKON TEOPHUH 3BOJIOLIUN.

Tema 2. MuUKpPOIBOJIIOLUA U €€ Pe3yJIbTAThI

[Tonynsiuusa Kak >JeMeHTapHasi equHuIa 3BOMIOIUU. COBpEMEHHbIE METObI
OLICHKM TE€HETUYECKOTO pa3HoOoOpa3usi M CTPYKTypbl nomyisiuuid. M3meHeHue
reHopoHJa TOMYJSIIUU KaK dJIEMEHTAapHOE HBOJIIOIMOHHOE SBJICHUE. 3aKOH
reHeTuueckoro pasHosecus [x. Xapau, B. BaiinGepra.

DneMeHTapHble (PaKTOphl (IBMXKYILIME CHUJIbI) SBOJIOIMU. MyTallmOHHbBIN
npouecc. KomOunatuBHass u3MeHYUBOCTh. [Ipeilid reHoB — ciydaiiHbie
HEHaIpaBJeHHbIC U3MEHEHUS YACTOT ajuiesiel B MOMyJSIusaX. DPGHeKT OCHOBATENS.
Apdexm 6ymwinounoeo eopnviwka. CHudceHue 2eHemuiecKko2o pazHooopasus:
npuuunsl u creocmaus. Ilpossnenue sghgpexma opetigha 2enos 6 HOILUUX U MATILIX

NONYIAYUSX. Murpanumn. N3ossius NOMYJIALUM: reorpaduueckas
(mpocTtpaHcTBeHHAs ), Onoornueckas (penpoyKTUBHAS).
EcrecTtBeHHbIi 0TOOpP — Hampapisiomuid ¢aktop 3BoiOIUA. DOpPMEI

€CTECTBEHHOI0  OTOOpa:  ABWXKYIIMH, CTAaOWIM3HUPYIOMIMM,  pa3phIBAIOLIUI
(mm3pyntuBHbii). [lomoBoit or6op. Bo3HMKHOBEHHE M 3BOJIONUS COIMAIBLHOTO
MOBEJICHUSI )KUBOTHBIX.

[TpucnocoONeHHOCTh  OPraHM3MOB  Kak  pe3yJbTaT  MHUKPO3BOIIOLHUU.
Bo3HukHOBeHUE MpUCOCOOIEeHUN Y OpraHu3MoB. ApOMOP(O3bl U UNOAIANITALIUH.
[Tpumepsl npucnocodIeHN y OpraHu3MOB: MOP(OJIOTHYECKHUE, (PU3NOIOTHUECKHE,
OnoxuMuyeckue, TmoBeneHYeckre. OTHOCUTENBHOCTh  MPHUCHOCOOJIEHHOCTH
OpraHU3MOB.

Bun, ero kpurepum u CTpykTypa. BupooOpa3oBaHue Kak pe3yJibTaT
MUKposBoOIMK. M3omsanus — kito4deBoil Qaktop BumooOpazoBanud. Ilytu u
CIIoCOObI BUJI000pa30BaHUS: aJIONaTpUYECKOe (reorpacduueckoe),
CUMITATPUYECKOE (?KOJIOrUYECcKOe), «MT'HOBEHHOE) (monumIonU3anysl,
rubpuan3anus). JuTeasHOCTh SBOTIOIMOHHBIX MPOIECCOB.

Mexanusmbl (OpMHUPOBAHUS OMOJIOTUYECKOTO pa3HO00pasus.



Poub 3BOIIOLIMOHHOM OMOIOTHH B pa3pabOTKE HAyYHBIX METOJOB COXPaHEHHUS
O6uropa3zHooOpasusi. MUKpPOIBOMIOIUS U KOABOJIOIMS Tapa3sUTOB M HX XO3SEB.
Mexanu3mbl GOpMUPOBAHUS YCTOMYMBOCTH K aHTUOMOTUKAM U CITOCOOBI OOPHOBI ¢
HEW.

JdeMoHcTpanuu

[Toptpetsr: C. C. YeTBepukos, J. Maiip.

Tabmuubr U cxembl: «MyTallMOHHAasT W3MEHYMBOCTHY, «llomynsunonnas
CTPYKTypa BHAa», «CXxema MposiBiIeHHs 3aKkoHa Xapau—BaitnOepra», «/[Buwxymue
CHJIBI 3BOJIOLUN», «DKOJIOTUYECKAsT U30JALUSA MOMYJISIUI ceBaHCKOW (opemny,
«I"eorpadmueckas N30JISIHS TUCTBEHHUIBI CHOMPCKON U JIMCTBEHHUIIBI IAYPCKOID,
«ITonynsLMOHHBIE BOJIHBI YHCIEHHOCTH XUIIHUKOB U KepTB», «Cxema AercTBuUs
€CTECTBEHHOTO 0TOOpay, «®opmbl 60pHOBI 3a cyliecTBOBaHuEY, « HAYyCTpHaIbHBIH
MenmaHu3sM», «JKuBble  nckonaemble»,  «lloOKpoBUTENbCTBEHHAs  OKpacka
KUBOTHBIX», «[Ipemympexnaromas OKpacka KUBOTHBIX», «DHU3HOIIOTMYECKHE
apantaiun», <«lIprUcnOCOONIEHHOCT, OpPraHu3MOB U €€ OTHOCHUTEIBHOCTHY,
«Kpurepuu Buaa», «Buasl-nBoiHukn», «CTpykTypa Buaa B mpupozae», «CrnocoObl
BUJI000pa3oBaHusy, «I'eorpadguueckoe BU1000pa3oBaHue TPEX BUAOB JaHABILIECH,
«IKOJOTrHYeCcCKOe BUI000pa30BaHUE BHUJIOB CHHHUID, «IlOMUIIIONIBI pacTeHHID,
«KanycTHO-peieuHbIi THOpU.

O6opynoBaHue: repOapuu pacTeHUM, KOJUICKITMA HACEKOMBIX, dydeia ITHIL U
3Bepei ¢ MpUMEPaMH Pa3IMYHBIX MPUCTIOCOOICHUH, Yydelia MITUI] U 3Bepel pa3HbIX
BUJIOB, TepOapuu pacTeHud ONM3KUX BHUIOB, OOPA30BABIIMXCS PA3TUYHBIMU
CIIOCOOAMHU.

JlabopaTtopHas padora «BrisiBieHHE U3MEHYMBOCTH y 0COOEH OHOTO BUJIA.

JlabopatopHas padora «IIpucnocoOnenrst OpraHu3MOB U UX OTHOCUTEIbHAS
11e71eCO00Pa3ZHOCTDY.

JlabopaTtopnass padora «CpaBHEHHE BHUJIOB MO MOPQPOIOTHIECKOMY
KPUTEPUIO.

Tema 3. Makpo3Bo/IIOIUA U €€ pe3yJbTaThl

Meromgpl UM3y4YeHHMS MaKpOIBOJMIOUMH. [laJ€OHTOJIOrMYECKHME  METObI
u3ydeHus: HdBoionuu. Ilepexogneie (QopmMbl U (QUIOTEHETUYECKHE  PSAIbI
OpPTaHU3MOB.

buoreorpapuueckue Metronsl u3ydeHusi 3Bomonuu. CpaBHeHue GIOpbl U
dbayHpl MaTepuKkoB W OCTPOBOB. buoreorpaduueckue obnactu 3emiau. Bumbi-
DHIAEMUKHU U PEJIUKTHI.

OMOPHOJIOTUYECKHE M CPABHUTEIBHO-MOP(OIIOTHYECKUE METOAbl U3YUEHUs
BONIIOLMU. ['eHeTHMYecKrue MeXaHU3Mbl HBOJIFOIUMU OHTOIEHE3a M IOSBICHUS
ABOJIOLMOHHBIX  HOBLIECTB. ['OMOJIOTMYHBIE W  AHAJIOTMYHBIE  OPTaHBbL.
Pynumentapuble  opranbl ¥ aTaBU3Mbl.  MOJEKYISIPHO-T€HETUYECKHE,



OMOXMMUYECKHUE U MATEMATUYECKUE METO/Ibl U3YUYECHHUSI SBOTIONUU. [ OMOTOTHYHbBIE
redbl. COBpEMEHHBIE METO/IbI MOCTPOCHHUS (PUIIOTE€HETUUECKHUX JIEPEBBEB.

XPpOMOCOMHBIE MYTAIIUU U YBOIIOLHSI TEHOMOB.

OO61mue 3aKOHOMEPHOCTH (IMTpaBuia) SBONIONUU. [Ipunyun cmensvt QyHKyuil.
HeobpatumocTs sBotonnu. ApantuBHas paguainus. HepaBHOMEPHOCTh TEMIIOB
ABOJIFOLIUY.

JdemoHcTpanuu

[Toptpetsrl: K. M. bap, A. O. Koanesckuii, @. Mrosnep, 3. I'ekkensb.

Tabmuubr 1 cxembl: «DUITOTEHETHUECKHUIA PAJ JOMIAAN», «APXEONTEPUKCH,
«3Bepo3yObie  smepb»,  «Creromedansy,  «Purmodute»y,  «CeMeHHBIE
nanopoTHuku», «buoreorpaduueckue 30HBI 3eMiau», «lpeiid KOHTHUHEHTOBY,
«Penuktel»y, «HavanbHble cTaauud SMOPUOHANIBHOTO Pa3BUTUS MO3BOHOYHBIX
KUBOTHBIX», «['OMOJOTHYHbIE ¥ AaHAJIOTHYHBIE OpraHey, «PyIUMEHTHI»,
«ATaBU3MBI», «XpOMOCOMHBIE HAOOpHI 4eJIOBEKa M IIMMMaH3e», «lJaBHbIE
HaIpaBJIeHUs 3BOJIOLMIY, «OO0IIHe 3aKOHOMEPHOCTH IBOTIOIIUNY.

O6opynoBaHue: KOJUICKIIMM, TepOapuu, MYJSDKM HCKOMAeMbIX OCTaTKOB
OpTraHU3MOB, MYJISDKM TOMOJIOTUYHBIX, aHAJIOTUYHBIX, PYJUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJJIEKIINM HACEKOMBIX.

Tema 4. IIpoucxoxkaeHue U pa3BUTHE )KU3HU HA 3eMJie

HayuHble THMOTE3bl MPOUCXOXKACHHUS JKU3HH Ha 3emiie. AOHWOreHe3 U
naHcnepmusi. JJoHaydHble NPEICTABICHUS O 3aPOKICHUM KU3HU (KPEALMOHU3M).
['MnoTe3a MOCTOSIHHOTO CaMO3apOXKACHUS KU3HU U €€ ONpoBepkeHue onbitamu .
Penu, JI. Cannanmnanmu, JI. [lactepa. [Iporcxoxnenne »Ku3HU U aCTPOOUOIIOTHSI.

OcHOBHbIE ATaIbI HEOPTraHUYECKON ABOJIIOLIMH. [InanerapHas
(reosioruyeckas) HSBOJIONMSA. XUMHYECKas DOBOJIIONUSA. AOHOTCHHBIM CHHTE3
opraHvyeckux BeniecTB u3 Heopranmyeckux. OmbiT C. Mumepa u I'. FOpm.
O6pazoBanue noauMepoB U3 MoHoMepoB. KoaiepBathas runoresza A. U. Onapuna,
runore3a nepBuyHoro OynboHa JIk. XonjaeiiHa, reHernyeckas rumore3a [
Ménnepa. PubGosumer (T. UYek) u rumoresa «vupa PHK» V. T'mnbepra.
dopmupoBaHue MeMOpaH U BO3SHUKHOBEHUE TTPOTOKJICTKHU.

Hcropus 3emun u MeToIbl €€ n3ydeHus. Mickormaemple OpraHn4ecKre OCTATKU.
['eoxponosiorust u €€ metonbl. OTHOCUTENbHAs M a0COJIOTHAsT T€OXPOHOJIOTHS.
['eoxpoHosiornyeckas 1mKana: 30Hbl, 3pbl, HEPUOABI, FTIOXU.

HauanpHble 53Tanbl opraHuyeckord sBosrouud. l[losiBieHne W 3BOTOLMS
NEPBBIX KIETOK. DBOMIOIUS MeTaboiu3mMa. BO3ZHMKHOBEHUE TMEPBBIX 3KOCHUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOIIEHKH KaK aHAJIOT TEPBBIX Ha 3eMjie COOOIIECTB.
CrpomaronuTtsl. [IpokapuOThI U 3yKapUOTBHI.



[Tpoucxoxnenne 3yKapuoT (CUMOHOreHe3). DBOTIONMOHHOE TPOUCXOXKICHUE
BUpYCOB. IIponcxoxneHne MHOTOKIETOYHBIX OpPraHU3MOB. BoO3HUKHOBEHUE
OCHOBHBIX I'PYIIIl MHOTOKJIETOYHBIX OPTaHU3MOB.

OCHOBHBIE ASTamnbl SBOJIONWN BHICHIMX pacTeHuil. OCHOBHBIE apoMopdO3bl
pactenui. Bpixonm pactenud Ha cymy. [losBiaeHWE CHOpPOBBIX pPACTEHUN U
3aBoeBaHre uMHU cymu. CemeHHble pacTeHus. [IpoucxoxkaeHne [BETKOBBIX
pacTEHUM.

OCHOBHbBIEC 3Tallbl 3BOJIOLUM KUBOTHOTO Mupa. OCHOBHBIE apoOMOP(O3bI
KUBOTHBIX. BeHpckas ¢ayna. KemOpuiickuii B3phIB — TOSIBJICHHE COBPEMEHHBIX
tunoB. IlepBbie XopaoBbie KUBOTHBIE. JKM3HB B BOJE. DBOIIOLHMS TO3BOHOYHBIX.
[Ipoucxoxaenue ampuobuit u pentunuid. [IpoucxoxaeHue MICKOMUTAIOIIMX U
ntur. [lpuanun xmrodeBoro apomopdoza. OcBoeHHE OECNMO3BOHOYHBIMU U
MMO3BOHOYHBIMH KUBOTHBIMH CYIIIH.

PazButne xu3HM Ha 3emie IO 3paM M NEPUONAM: apXeu, MpOTepo30M,
najaeo30ii, Me3030M, KaiiHo30M. O0111as XxapaKTepUCTUKA KJIMMaTa U F€0JIOTMYECKHUX
nporieccoB. [losiBieHHE U pacIBET XapaKTEPHBIX OpPraHu3MOB. YTiieoOpa3oBaHUE:
€ro yCJIOBUS U BIIUSIHUE HA Ta30BbIA COCTaB aTMOCQEPHI.

MaccoBble BBIMUPAHHSI — SKOJOTHYECKHE KpU3UChl mpouuioro. [IpuunHbl n
CJIEICTBUS MacCOBBbIX BbIMUpaHUN. COBPEMEHHBIN SKOJOTHYECKUW KPHU3HC, €T0
ocobennoctu. [Ipobaema coxpanenus: buopaznoobOpasus Ha 3emiie.

CoBpeMeHHasi cucTteMa opraHudeckoro mupa. [IpuHIunsl kiaccuduxanuu
opranu3MoB. OCHOBHbBIE CHCTEMATUYECKUE TPy OPraHU3MOB.

JdemoHcTpanuu

[Toptpetsr: ®@. Penu, JI. Cnannanuanu, JI. ITactep, . 1. Meunukos, A. W.
Omnapun, /x. Xonaeiin, I'. Mémnep, C. Mumnep, I'. FOpu.

Tabmuier u cxeMbl: «Cxema omnbita @. Pequy, «Cxema ombita JI. [Tactepa mo
M3YUYEHHIO CaMO3apoKIeHUs Xu3Hu», «Cxema ombita C. Mumepa, I'. HOpwuy»,
«JTanel  HEOPraHMYECKOW  HBOMOIMK»,  «['eoxpoHoNorMyeckas  1IKaaay,
«HauanpHble 3Tanbl OpraHUuYecKor HBONIIOIUNY, «Cxema 00pa3oBaHUs AYKapHOT
nyTéM cumOuoreHneza», «CucremMa KXUBOU TpUpoab», «CTpoeHHEe BHUpYyCay,
«Apomopdo3sl  pacteHuit», «PuHHOPUTBH), «OITHOKIETOUYHBIE BOJIOPOCITN,
«MHorokiietounsie  Bogopocin», «Mxu», «llanopotHukn», «l'o0cCEMEHHbIE
pacteHus», «Oprasbl IBETKOBBIX pacTeHU», «CxeMa pa3BUTHS 5KUBOTHOTO MUPay,
«Apomopdo3ssl KUBOTHBIX», «IIpocreiimuey, «Kumeunononoctusie», «Ilmockue
yepBu», «YUnenuctonorue», «PviOb», «3eMHOBOJHBIE», «lIpecMbikaronuecsy,
«lItnupy, «Miekonurarommey, «Pa3BuTue )KU3HU B apXeUCcKou spe», «PazButue
KU3HA B IIPOTEPO30MCKOM 3pe», «Pa3BuTme XKU3HU B NAJCO30UCKOU 3peER,
«Pa3BuUTHE KU3HU B ME3030MCKOU 3pe», «Pa3BUTHE KU3HU B KAWHO30MCKOM dpey,
«CoBpeMeHHasi CUCTEMa OPraHUYECKOTO0 MUPAY.



OOopyznoBaHue: repbapuu pacTEeHUM pa3IMYHBIX OTAENIOB, KOJUIEKLIUU
HAaCEKOMBIX, BIIAXKHBIE MpenapaTbl KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIUN
UTJIOKOKHX, CKEJIEThI IO3BOHOYHBIX )KUBOTHBIX, Uy4esa NTUL U 3BEPEN, KOJUIEKIUN
OKaMEHEJIOCTEH, IIOJIE3HBIX HMCKONAEMBbIX, MYJBSDKH OPraHMYECKHX OCTAaTKOB
OpTaHU3MOB.

BupryanabsHas jabopatopHas padora «MozaenupoBaHue onnbIToB Muiiiepa—
FOpu 1o n3zydeHunto abMOreHHOTO CHHTE3a OPraHMYECKUX COeIMHEHUN B IEPBUYHON
atMocdepe».

JlabopaTtopnass padora «/3ydeHue U OINUCAHHE HUCKOMAEMBIX OCTATKOB
JIPEBHUX OPTaHU3MOBY.

IIpakTuueckass padora «l3yueHue OCOOEHHOCTEH CTPOEHUSI PACTCHUUN
Pa3HBIX OTAEIIOBY.

IIpakTnueckas padora «l3ydeHrne 0ocoOEHHOCTEN CTPOCHUS MO3BOHOUYHBIX
YKUBOTHBIX).

Tema 5. IIpoucxoxaeHue 4eJ10BeKa — AaHTPONOTeHe3

Paznensl u 3agaun anTpornonoruu. MeToapl aHTPOITOJIOTUH.

CTaHOBJIEHHE NPEACTABICHUNA O NPOUCXOXKACHUU 4YEJNOBEKA. Penuruosneie
B033peHus. COBpEMEHHbBIE HAYYHBIE TEOPUHU.

CX0ACTBO YENOBEKA C )KUBOTHBIMU. CUCTEMAaTUUECKOE MOJIOKEHNE YETIOBEKA.
CBuzeTenscTBa  CXOACTBA  YEJIOBEKA C  JKUBOTHBIMH:  CPaBHUTEIBHO-
MOpPGhOIOTHYECKHE, AMOPHOJIOTHYECKHUE, b13M0JI0T0-OMOXUMUYECKHE,
noBeAeH4eckue. OTINYus 4esloBeKa OT KMBOTHBIX. [IpAMOX0XKAEHNE U KOMILIEKC
CBSI3aHHBIX C HUM INPU3HAKOB. Pa3BUTHE NOJOBHOIO MO3ra U BTOPOW CUTHAJIBHOU
CUCTEMBI.

JBuxymre cuibl ((hakTopbl) aHTPOTIOTeHEe3a: OUOIIOTUYECKUE, COLUANIbHEIE.
CooTHomieHue ONOJIOTHYECKUX U COLUATIBHBIX (PAKTOPOB B aHTPOIIOTEHESE.

OCHOBHBIE CTaJMM aHTpornoreHesa. PaHHue uenoBeKOOOpa3HbIE 00E3bSHBI
(IpOKOHCYJIbI) U paHHUE MTOHTHJIBI — OOIIME MPEIKU YETOBEKOOOPA3HBIX 00€3bsH 1
JMo/ie. ABCTPAJONUTEKU — ABYHOTHE NPEAKHU JItOAEH. UenoBeK yMenblid, MEPBbIC
V3TOTOBJICHUS OpyAUM Tpyaa. YenoBek nNpAMOXOISAIINAN U EPBBIN BBIXO JIFOJEH 3a
npenensl Adpuku. YenoBek reiienps0eprekuii — 00mmii mpe1oK HeaHAePTAITBLCKOro
YEJIOBEKA M YEJIOBEKa pa3yMHOro. YUenoBek HeEaHAEPTAIBCKAW Kak BUJ JOJEH
XOJIOMHOTO KiauMaTa. YenoBeK pa3yMHbIH COBPEMEHHOIO THIIA, JEHHCOBCKUUN
YeJIOBEK, OCBOCHHE KOHTHHEHTOB 3a mpeaenamu Adpuku. [lameorenernka u
MaJ€OreHOMMKA.

DBOJIONUA COBPEMEHHOTO 4YelioBeka. EcTecTBEHHBIN OTOOp B MOMYJISAIUAX
yesoBeka. MyTalMoHHBIN mporecc W nonmumopdusm. [lomymnsimoHHble BOJHBI,
npeiid renoB, murpanus U «3G@exT ocHoOBaTeNs» B MOMYJSALUUIX COBPEMEHHOTO
YeJIoBeKa.



UYenoseueckue pacel. llonarue o pace. bonbmme pacel: eBporeouaHas
(eBpa3zmiickasi),  aBcTpajo-HerpougHas  (PKBaTOpualbHasg),  MOHIOJIOWHAS
(a3maTcko-amepukaHckas). Bpemss u myTu pacceieHus 4YeloBeKa IO IUIaHETE.
EnvacTtBO  4yenoBeweckux pac. HayuHas  HECOCTOSITENIBHOCTH  pacu3Ma.
[IpucnocoOIeHHOCTh YeJIOBeKa K pPa3HbIM YCIOBHUSIM OKPYXKAIOIIEH CpEeIbl.
Bnusiaue reorpaduueckoil cpenpl u apeiida reHoB Ha MOPGPOIOTHIO U (PU3HUOTIOTHIO
YEJI0BEKaA.

MexaucuurinHapable  MeToabl B ¢u3udeckod  (OMOJIOrMYEeCcKOM)
AHTPOIMOJIOTHH.  DBOJIIOLMOHHAS ~ AHTPOMNOJIOTHST W MHaJCOAHTPOIOJIOTHUS
YEJIOBEUECKUX IMOMyJISUUM. bHocouunanbHble MCCIIENOBaHUs IMPUPOJBI YEIOBEKA.
HccnenoBanne KO3BOIIOUUHA OMOJIOTMUECKOTO U COLMANIBHOIO B YEJIOBEKE.

JdemoHcTpanumn

IToprpetsr: Y. lapsuHn, JI. JIuku, A. A. Porunckuii, M. M. I'epacumos.

Tabnuupl U cxembl: «MeTobl aHTPOMOJIOTUNY, «I 0JTOBHON MO3I YEIOBEKa,
«YenoBekooOpa3ubie 00€3bsHb, «CKeleT YeloBEeKa W CKEJIeT IIHUMIIaH3e,
«PynMMEHTHI 1 aTaBU3MbD», «JIBUKYIIME CUIIBI aHTPOIIOTEHE3a», « DBOIOLHOHHOE
JIPEBO  4YEJOBEKa», «ABcTpasionuTexk», «YemoBek  ymenbiin», «YenoBek
MPSAMOXOISIINIY, «/leHncoBckuil yenoBek» «Heannepranbub», «KpomMaHbOHLBL,
«IIpenku yenoBekay, «ITarbl IBOIIOLUN YET0BEKA», «Pachl 4yenoBeKay.

O6opynoBaHue: MYJSDKA — OKaMEHEJIOCTEH, MPEIMETOB  MaTepHAIBHOM
KyJIbTYphl ~TIPEIKOB 4elloBeKa, penpoaykuuu (pororpaduu) KapTUH C
MU(DOTOTHIECKUMU W OUONEHCKUMH CIOKETaMU TIPOMCXOXKIEHUS YeTIOBEKa,
dboTorpaduu HaXOJOK UCKOTTAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YeJI0BEeKa, MOJIETh
yeperna yeJaoBeKa U ueperna MUMIIaH3€e, MOAEIb KUCTH YEJI0BEKA U KUCTHU IIMMIIaH3E,
MOJEJH TOPCA MPEIKOB YEIIOBEKa.

JlabopaTtopnas padora «M3yueHne OCOOCHHOCTEM CTPOCHMS CKeleTa
YEJIOBEKA, CBSI3aHHBIX C MPSMOXOXKICHUEM.

IIpakTnueckas padora «l3ydeHne HKOJOTHUECKUX adanTalui YEIOBEK.

Tema 6. Dxojormsi — Hayka O B3aMMOOTHOLIEHHMSIX OPraHM3MOB H
HAJ0PraHM3MEHHbIX CHCTEM € OKPYXKAKOLIEH CpeaoH

3apokIeHne U pa3BUTHE FKOJI0ruu B Tpyaax A. I'ymbonsara, K. ®@. Pynee, H.
A. Cesepuona, 2. I'ekkensa, A. Tencimn, B. H. CykauéBa. Paznensl u 3agaum
3KoJIoruU. CBSI3b 9KOJIOTHM C APYTUMHU HayKaMHU.

Meroabl sxosoruu. lloneBbie HaOMIOAEHUS. DKCIEPUMEHTHI B JKOJIOTHU:
npUpoAHble U JlabopaTopHblie. MojenupoBaHue B HSKOJOTMUH. MOHHUTOPUHT
OKPY’KaroIIel Cpeibl: JTIOKAIbHBIM, PETHOHAIBHBIN U TJ100aIbHBIM.

3HaueHUE DOKOJOTMYECKUX 3HAHUM Uil  4YeJIOBEKa. DKOJOTMYECKOoe
MHpPOBO33pPEHUE KaK OCHOBA CBSI3€W uesoBeuecTBa ¢ npuponoi. dopmupoBaHue
AKOJIOTUYECKOM KYJIBTYPhI U SKOJIOTUYECKON ITPaMOTHOCTH HACEJICHHS.



JdemoHcTpanuu

[Toptpets: A. I'ymbompar, K. @. Pynase, H. A. CeBepro, 3. ['ekkensb, A.
Tencnu, B. H. Cykaués.

Tabmuiel U cxembl: «Pasnensl sxosorum», «MeToapl dKojJorumy, «Cxema
MOHUTOPHUHTA OKPYKAIOIIEH Cpeab».

JlabopaTopHas padora «3yuenue METO/IOB 3KOJIOTUYECKUX
WCCIIEIOBAHUIY.

Tema 7. Opranusmsbl U cpea 00UTAHUSA

Okonoruueckue (akTopbl U 3aKOHOMEPHOCTH ux neicTBus. Knaccudukanus
AKOJIOTHYECKUX (HaKTOPOB: abMOTHUECKHE, OMOTHYeCKre, anTpornoreHHbie. O0mue
3aKOHOMEPHOCTH AEUCTBUS 3KojJormyeckux (axtopon. IlpaBuio munumyma (K.
Mmpenrens, 0. JInbux). TomepaHTHOCTb. DBPUOMOHTHBIE U CTEHOOMOHTHBIC
OpraHU3MBbl.

AbGuotnueckue ¢akropsl. CBeT Kak 3Kojiornueckuili ¢akrop. [eiicTBue
Pa3HBIX yYaCTKOB COJIHEYHOI'O CIEKTPAa HAa OPTaHU3Mbl. DKOJIOTHYECKHE TPYMIIbI
pacTeHUN M >KUBOTHBIX IO OTHOIIEHHUIO K cBeTy. CurHaibHasi pojb CBETA.
doTonepruoau3M.

TeMmmeparypa kak dKoJiorudeckuii ¢aktop. [ledicTBue Temreparypsl Ha
opraHu3Mbl. [IoOMKHAIIOTEPMHBIE B TOMOHOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Brnaxknocte kak sxonormdeckuit Qakrop. Ilpucnocobnenus pacTeHHil K
noJJIep>KaHu0 BogHOro OanaHca. Kiaccudukanus pacTeHuid MO OTHOLIEHUIO K
Boje. [Ipucrnoco6nenus KUBOTHBIX K U3BMEHEHHUIO BOJHOTO pPeXUMa.

Cpenpl oOuTaHUsI OPraHU3MOB: BOJHAs, HA3€MHO-BO3MYIIHAs, MMOYBEHHAas,
rmyOMHHAs ~ TOJNOYBEHHAs,  BHYTpHOpraHu3MeHHas.  DU3HKO-XUMHYECKHE
0COOEHHOCTH cpell 00uTaHHs OpraHu3MoB. [IpucnocobieHust OpraHu3MoB K KU3HU
B Pa3HbIX cpefax.

buonornueckne putmbl. BHemHue u BHyTpeHHHE pUTMBL. CyTOUYHBIE H
roJu4yHbie pUTMbL. [IpHCTIOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHHUSIM
YCIIOBUU KU3HU.

Kusnennsie popMbl opranu3MoB. [louaTue o xxu3HeHHou Gpopme. Kru3HeHHbIe
bopMbl pacTeHHil: JepeBbsi, KyCTAPHUKH, KYCTAPHUYKHU, MHOTOJETHUE TPAaBBHI,
OJIHOJIETHUE TpaBbl. JKU3HEHHbIE (POPMBI KUBOTHBIX: THAPOOHOHTHI, TEOOMOHTHI,
a’poOnOHTHI. OCOOEHHOCTH CTPOCHHS M 00pa3a >KU3HHU.

buotnyeckue dhakTopsl. Busbl OMOTHUECKMX B3aUMOIEUCTBHI: KOHKYPEHLIUS,
XMIHUYECTBO, cUMOMO3 U ero (opmsl. [lapazutusm, Koomepauus, MyTyalu3M,
KOMMEHCaJIU3M (KBapTUPAHTCTBO, HaXJICOHUYECTBO). Herpoduueckue
B3auMoOJieHcTBUSL  (Tommueckue,  dopudeckue, (Habpuueckue).  3HaueHUE



OMOTHMYECKMX B3aUMOJEHCTBUI [UIsl CYIIECTBOBAaHHS OpPraHU3MOB B Cpejie
obutanus. [IpuHIIUTT KOHKYPEHTHOTO UCKITIOUECHHS.

JdeMoHcTpanuu

Tabmumpsl U cxembl: «Okojorudyeckue ¢GakTopb», «CBETOBOM CHEKTPY,
«IKOJIOTUYECKHE TPYIIIbI )KUBOTHBIX IO OTHOLIEHUIO K CBETY», « TEILIOKpOBHbIE
KUBOTHBIE», «XOJIOAHOKPOBHBIE JKUBOTHBIEY», «DU3HOJOTMYECKHUE aJANTALHUH
KUBOTHBIX», «Cpenbl oOWTaHHA OpPraHu3MOBY», «bHoOTHYECKHE PUTMBIY,
«KuzHeHHble (hOpMbI pacTeHUu», « Ku3HeHHbIE POPMBI KUBOTHBIX», « IKOCUCTEMA
IIMPOKOJIUCTBEHHOIO Jieca», «DKOCHCTEMa XBOMHOro yeca», «llemu nutaHus»,
«XUIITHUYECTBOY, «ITapazutnzm», «KoHKypeHIusD, «CuMOmno3y,
«KoMMmeHcanuzm».

O6opynoBanue: repbapuu pacTeHUH M S>KHUBOTHBIX, TPUCIIOCOOJIEHHBIX K
BIUSHUIO PA3JIMYHbIX HKOJOTHYECKUX (HaKTOpOB, TepOapuul CBETOIMHOOMBBIX,
TEHETIOOMBBIX U TEHEBBIHOCIMBBIX PACTEHUM, CBETOJIIOOMBBIC, TEHEIIOOMBBIE U
TEHEBBIHOCIIMBbIE KOMHATHBIE PACTEHUS, TepOapuu U KOJUICKIIMU TEIUIOIIO0UBBIX,
3UMOCTOMKHX, MOPO30YCTOMYMBBIX PACTEHMI, Yyuena MTHUIl U 3Bepeil, repbapuu
pacTeHuil, OTHOCSIIUXCSA K Turpoduram, kcepopuraM, me30puTaM, KOMHATHBIE
pacTeHUs] JaHHBIX TPYII, KOJUIEKIIMU KUBOTHBIX, OOUTAIONIMX B Pa3HbIX Cpelax,
repOapu M KOJUJIGKIIMM pAacTeHU U JKUBOTHBIX, OOJAJaroUMX 4YepTaMu
IPUCIIOCOOJIEHHOCTH K CE30HHBIM M3MEHEHMSIM YCIOBUM >KU3HH, repdapuud u
KOJUICKIIUM PACTEHUA U YKUBOTHBIX PA3IMYHBIX >KU3HEHHBIX (OPM, KOJUICKIIUU
YKUBOTHBIX, YYACTBYIOLIUX B Pa3JINYHBIX OMOTUYECKUX B3aUMOJICHCTBHSIX.

JlabopaTopHasi paGora «BBIIBIICHHE IIPUCIIOCOOJICHHA OPraHu3MOB K
BIIUSIHUIO CBETA.

JlabopaTtopHass pa6ora «BbisiBICHHE NPUCTIOCOOIEHUH OPraHW3MOB K
BIIMSHUIO TEMIIEPATYPBI.

JlabopaTopHasi pa6oTa « AHATOMUYECKHE OCOOCHHOCTH PACTEHUM U3 Pa3HBIX
MEeCT OOUTAHUS.

Tema 8. Ikos10rust BUIOB U MOILYJISIIIAI

OKOJIOTUYECKUE  XAPAKTEPUCTUKU  TOMYJIALUH. [lomymsiiuss ~ Kak
Oounonoruyeckas cucreMa. Pojib HEOTHOPOJHOCTH cpefbl, (PU3NUECKUX OapbepoB U
0coOeHHOCTe OMOoJIOrUM BUJIOB B (DOPMHUPOBAHUU MTPOCTPAHCTBEHHON CTPYKTYPbI
nonyysauid. OCHOBHBIE TOKAa3aTENW NOMYJSALMH: YUCIEHHOCTh, IIJIOTHOCT,
BO3pAacTHasi M TMOJOBas CTPYKTypa, POXKIAAEMOCTb, IPUPOCT, TEMI POCTa,
CMEPTHOCTh, MUTPALIUSL.

DKOJIOTUYECKAsT CTPYKTypa HOMyJsiuu. OneHKa YHCIEHHOCTH MOITYJISLUY.
JvHaMmuka nonyisiqud U €€ peryisiuus. buoTuyeckwil moTeHIMan MOIYJIALHUH.
MopenupoBanue JUHAMUKU ONYJISIUuU. KpuBble pocTa YNCIEHHOCTH MOMYJISIIUN.
KpuBble BbDKHBaHUS. Perymnsius 4YHCICHHOCTH TOMYJSIUN: poib (PaKTOpOB,



3aBUCSIINX U HE 3aBUCSIIMX OT IJIOTHOCTU. DKOJIOTUYECKHUE CTPATETuu BUIOB (1- U
K-cTparerun).

[Tonatue o0 »Kkojoruueckol Huine Bujga. Mecroobutanue. MHoromepHas
MoJzenb sKkosiornyeckon Humm Jx.M. XatumHcoHa. Pa3zMmepsl 3KOJI0rMYECKOM
Huiy. [loTeHnnanpHas U peaiIn30BaHHAs] HULIH.

Bun xak cucrema mnomynsiiuil. Apeansl BUAOB. BuIbpl M HUX JKU3HEHHbBIE
CTpaTeruu. JKOJOTHUYECKNE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TIOBEACHUS W MUIpAllMid KUBOTHBIX. buonornueckue
MHBa3UU Yy>KEPOJHBIX BUIOB.

JdemoHcTpanuu

IToprpert: k. . XaT4nHCOH.

Tabnuipl M cXeMbl: «ODKOJOTHYECKHE XAPAKTEPUCTUKHU TOMYJISIIIUNY,
«IIpocTpaHcTBeHHass  CTpyKTypa  nomyjsuuuy, «Bo3pacTHeie  mupamMuabl
nonyasinun», «CKOpPOCTh  3aCElICHUsI MOBEPXHOCTH 3€MJIM  Pa3IMYHBIMU
opranuzMmamMmn», «Mogenp s3xonorunyeckor Humm Jx. M. XaTyuHcoHay.

O6opynoBaHue: repoapuu pacTeHUM, KOJUICKIIUU )KUBOTHBIX.

JlabopaTopHasi padota «IIpucnocoOieHust ceMsiH paCTeHUI K PacCeICHUIO.

TeMa 9. JKko0JI0rus cO00IIECTB. IKOJOTHYECKHE CHCTEMBI.

CooOmectBa opranu3smMoB. buoneno3 u ero crpykrypa. CBsi3u MexmIy
OopraHu3MaMu B OHMOIIEHO3E.

Dxocucrema kKak oTkpbiTas cucrema (A. [x. Tencim). OyHKIIMOHAIBHbBIE
OJIOKM OpraHM3MOB B 3KOCUCTEME: NPOJIYIEHTHI, KOHCYMEHTBHI, PEIYLICHTHI.
Tpoduueckue ypoBHu. Tpoduueckue 1enu U ceTH. AOHMOTHYECKHE OJOKHU
skocucteM. [1ouBbI U Wbl B 3KOCHUCcTEMaX. KpyroBopoT BEIIECTB U MOTOK SHEPTUU
B 9KOCHCTEME.

OcCHOBHBI€ IMOKA3aTeNN YKOCUCTEMbL. buomacca v mpoIyKiusi. DKOJIOTHYECKHE
MAPaMU/JIbI YU CEN, OMOMACCHI U SHEPTHH.

Junamurxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. Duykmyayuu.
HampaBneHHble 3aKOHOMEpHbIE CMEHBI COOOIIECTB — cyKueccuu. llepBuunbie u
BTOPUYHBIC CYKIIECCCUM W HMX NPUYUHBL. AHTPONOTCHHBIC BO3JCHCTBUS Ha
cykueccun. KimmmakcHoe cooOuiectBo. buopaznooOpasue u noiaHoTa KpyroBopora
BEIIECTB — OCHOBA YCTOMYMBOCTH COOOILIECTB.

[IpupoaHbIE 3KOCUCTEMBI. JKOCUCmEMbl 03€P U peK. IKocucmemuvl Mopeu u
0Keano8. Ixocucmemvl MyHOP, Jlecos, cmeneti, NyCMmvlHb.

AHTpOIIOTEHHBIE JKOCHCTEMBI. Arpo3kocucteMa. ArpoueHo3. Paznuuus
MEK]ly aHTPOIIOT€HHBIMHU U MIPUPOJIHBIMHA SKOCUCTEMAMH.

Ypb6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOo3akocucTeMm. [opoxackas
bropa u dayna. CunaHTponuzanusi Topojckod ¢daynbsl. buomornueckoe u
XO035TUCTBEHHOE 3HAYEHUE arpOdKOCUCTEM U YPOOIKOCHCTEM.



3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICHCTBUI OPraHU3MOB B
sKkocuctemax. Ponv kackaonoeo sghgexma u 6u008-30Uupuxamopos (Kirouesvix
8U008) 6 hyHKyuoHuposanuu sxocucmem. IlepeHOC SHEPTUU U BEIIECTB MEXKIY
CMEXXHBIMU SKOCUCTEMAMHU. Y CTOMYMBOCTh OPraHU3MOB, IMOIYJSLUNA U SKOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX U aHTPOIOTCHHBIX BO3CHCTBUM.

Mexanuszmul 8030elicmeus 3a2pA3HeHUl pa3HbIX MUNO08 Ha CyOOP2aHUIMEHHOM,
OD2AHUSMEHHOM,  NONVIAYUOHHOM U  IKOCUCMEMHOM  YPOBHAX,  OCHOBbI
IKOJIO2UYECKO20 HOPMUPOBAHUS AHMPONO2EHH020 6030eticmeus. Metononorus
MOHUTOPUHTA €CTECTBEHHBIX U AaHTPOIIOTEHHBIX YKOCHUCTEM.

JdemoHcTpanuu
[Toptper: A. JIx. Tencnu.
Tabmuupr u  cxembl:  «CrpykTypa  OWOLIEHO3a»,  «JKOCUCTEMA

IIMPOKOJIMCTBEHHOTO Jiecay, «DKOCHCTEMa XBOWHOTO Jiecay, «DyHKIMOHATBHBIC
TPYIITBI OPTAaHU3MOB B DKOCUCTEMEY, « KpyroBOpOT BEIIECTB B IKOCUCTEMEY, «Llern
nuTaHus (macTOuIHasi, JETpUTHas)», «OIDKOJOrMYecKas MUpaMHIa YHCE»,
«DKoNornyecKas mupamua OMOMacChDy, «IKOJIOTUYECKAsT MUPaMHIa SHEPTUNY,
«O6pazoBanue 6010Tay, «[lepBuunas cykueccus», «BocctanoBnenue jgeca mocie
noxkapa», «KOCUCTeEMa 03epay, «ArpoueHo3», «KpyroBopoT BEHIECTB U MOTOK
SHEPTUH B arporieHo3ey, «[Ipumepsl ypOoskocucTem.

O6opynoBaHue: repOapuu pacTeHUM, KOJUICKITMA HACEKOMBIX, dydeia ITHIL U
3Bepel, repbapuu KyJabTYypHBIX M TUKOPACTYIINX PACTEHHUH, aKBapUyM KaK MOJIEITh
HKOCUCTEMBI.

IIpakTuyeckas padora «/3yueHnue u onrcannue ypooIKOCUCTEMBI.

JlaGopaTopnasi pa6ora «/3ydeHue pasHOOOpa3usi MEJIKUX ITOYBEHHBIX
YICHUCTOHOTUX B PA3HBIX YKOCUCTEMAX).

IKeKypeusi «DKCKypCHsl B TUIIMYHBIA OMOTeoneHo3 (B myOpaBy, OepesHsiK,
€JIbHUK, Ha CYXOJO0JbHBIN UM MOMMEHHBIN JIYT, 03€p0, 00JI0TO)».

IKCKypeHusi «IKCKypcHsl B arpodKocHcTeMy (Ha TOJIe WM B TEIUTMYHOE
XO03SHUCTBO)».

Tema 10. buocdepa — rinodanbHast IKOCHCTEMA

buochepa — oOmennanerapHas o0ojouka 3eMiid, TJ€ CYIIECTBYET WU
CyIlecTBOBaJia KM3Hb. Pa3zBuTue mpeacraBineHuii o ouocdepe B Tpyaax 3. 3rocca.
VYuenue B. U. Bepnaackoro o 6uocdepe. O6mactu 6uochepst u e€ cocran. Kupoe
BeIecTBO Onocdepsl U ero PyHKIIHH.

3aKOHOMEPHOCTH cylecTBoBaHus Ouocdeprbl. OcodeHHOCTH Ouochepnl Kak
ri00aIbHOM 3KocHCcTeMbl. JInHaMuueckoe paBHoBecue B bnochepe. KpyroBopoTsl
BEII[ECTB U OMOT€OXMMUYECKHE IUKIIBI (YTIIepoa, a30Ta). PUTMHUYHOCTE siBIIEHUH B
ouocdepe.



3oHanbHOCTh Onocdepsl. [lonsTre o 6rome. OCHOBHBIE OMOMBI CYIIH: TYHJIPA,
XBOMHBIC Jieca, CMEIIaHHble W IIMPOKOJMCTBEHHBIC Ji€ca, CTENHU, CaBaHHbI,
MyCTBIHU, TPOMIMYECKHE Jieca, BEICOKOTOpbs. Kimumar, pacTUTENbHBIN U )KUBOTHBIN
MUp OMOMOB CYIIITH.

CrpykTypa u (yHKIHS )KUBBIX CUCTEM, OLIEHKA UX PECYPCHOTO MOTEHIIMAIA U
ouochepHbIx QyHKIUH.

JdemoHcTpanuu

[Toptpersl: B. U. Bepnanackui, 3. 31occ.

Tabmuubr u cxeMmbl: «['eocdeprr 3emmn», «KpyroBopor azora B ImpHupoae»,
«KpyroBopoT yriepoma B mpupone», «KpyroBopor Kuciopoma B TPHUPOEY,
«KpyroBopoT Boabl B npupojae», «OcHoBHbIE OMOMBI cymny, «Knumatuueckue
nosica 3emum», «TyHopa», «Takra», «CMemansnsiid jec», «l1InpoxonucTBeHHbIN
necy, «Crenby, «CaBanHay, «IlycTbias», « Tponrueckuii ecy.

O6opynoBaHue: repobapuu paCTeHUIN pa3HbIX OMOMOB, KOJIJIEKITUU KUBOTHBIX.

Tema 11. YestoBek U OKpy:Kaias cpeaa

DKOJIOTUYECKHE KPU3UChI M WX TMPUYMHBL. Bo3aeiicTBue uyergoBeka Ha
ouocdepy. 3arpsizHeHUE BO3AYIIHON cpeibl. OXpaHa Bo3yXa. 3arpsi3HEHUE BOTHOM
cpenbl. OxpaHa BOAHBIX pecypcoB. Paspymenue mouBbl. OxXpaHa MOYBEHHBIX
pecypcoB. 3MeHenue kinumara.

AHTpOIIOTE€HHOE BO3/ICMCTBUE HA PACTUTEIbHBIN U KUBOTHBIM Mup. OxpaHa
PACTUTENBHOTO M UBOTHOTO Mupa. OCHOBHBIE MPHUHIUIBI OXPaHbl MPUPOJIBI.
Kpacubie xuurun. Ocobo oxpansembie mpupoansie Tteppuropun (OOIIT).
borannyeckue cajpl ¥ 300JI0THUECKUE TTAPKH.

OCHOBHBIC MPUHIUIBI YCTOMYMBOTO PA3BUTHUSL YEIOBEUECTBA M MPUPOJIBI.
PanmonanpHO€  TPUPOJOMONB30BAHME W COXpaHEHHE  OHOJOTHYECKOTO
pasHooOpasus 3emian. OOmIMe 3aKOHOMEPHOCTH TJIOOATBHBIX 3KOJIOTHYECKHUX
Kpu3HucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3UCA U €T0 BEPOSITHBIE TTOCIECTBU.

Pa3BuTre METOJOB MOHUTOPWMHTA Pa3BUTHs OMACHBIX TEXHOTEHHBIX
npoueccoB. CucmemHvle uccie0osanusi nepexooa K pecypcocbepezaioujei u
KOHKYDEeHmMOoCnocooHou snepeemuxe. buonozuueckoe paznoobpasue u buopecypcsi.
Hayuonanvuvlie ungopmayuonnvie cucmemvl, obecneuusaiowue OOCmMyn K
uHgopmayuu no cocmosaHUl0 OMOENbHbIX 6U008 U IKkocucmem. (OCHOBbI
9Kopeabunumayuu dKocucmem u cnocobod 6Oopbbbl ¢ OUONOBPEHCOCHUAMU.
Pexoncmpyxkyus MopcKux u Ha3eMHbIX 9KOCUCEM.

JdemMoHcTpanuu

Tabnuibl U cxeMbl: «3arps3HeHue atMochepbd», «3arpsi3HeHne ruapochepo,
«3arps3Henue nouBb», «IlapHukoBbIil 3QdexT», «Ocobo oxpaHseMble TPUPOTHBIC
TePPUTOPUI», «MOJenH yIpaBiIsieMOro MUPay.



Oo6opynoBanue: Qororpaguu OxpaHsieMbIX pacTeHUW W KUBOTHBIX KpacHoit
kHuru Poccutickoit @enepannu, KpacHoil KHUTH perroHa.



ININIAHUPYEMBIE PE3YJIBTATBI OCBOEHMS ITPOI'PAMMBI 110
BNOJIOT'MA HA YPOBHE CPEJHET'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUA K pe3yJibTaTaM OCBOCHHUS
oOydJaromuMHCsl TMPOTpaMM CpPEIHEro o0Iero oOpa3oBaHUA: JIMYHOCTHEHIE,
METanpeIMETHbIE U MPEIMETHBIEC.

B cTpykType NTMUYHOCTHBIX pe3yJbTaTOB OCBOCHHS MPOTPAMMBI MO0 OMOJIOTUU
BBIJICJICHBI CIIEAYIOIIUE COCTABJISIONINE: OCO3HAHHE OOYUYarOIIUMUCS POCCUICKON
IPaKIaHCKON UJIEGHTUYHOCTU — TOTOBHOCTU K CAMOPA3BUTHIO, CAMOCTOSTEIIbHOCTH
U CaMOONpENENEeHUI0, Haiuyue Momugayuu K OOy4YeHHIO  OWOJIOTHH,
yeleHanpagienHoe pazeumue BHYTPEHHUX YOSXKICHHA JWYHOCTH HAa OCHOBE
KITFOUEBBIX IICHHOCTEH W HCTOPUYECKUX TPAAUIMA PaA3BUTHS OHOJOTUYECKOTO
3HAHUS, 20MOBHOCHb U CNOCOOHOCMb 00YYaIOITNXCsl PYKOBOJICTBOBATHCS B CBOEH
JIEATEIIBHOCTH 1I€HHOCTHO-CMBICJIOBBIMU YCTAaHOBKAaMH, MPUCYIIUMU CHUCTEME
OMOJIOTUYECKOTO 00pa30BaHUS, HAIUYUE NPABOCO3HAHUS IKOJIOTUIECKON KyIbTYPHI,
cnocobHocmu cmagumy 1IN U CTPOUTD KU3HEHHBIE TIIaHBI.

JIn4yHOCTHBIE PE3YyAbTAThl OCBOCHUS IPOTrPAMMBI IO OMOJIOTUU TOCTUTAIOTCS B
€UHCTBE Y4YEOHOM W BOCHUTATEIbHOW JACATEILHOCTH B COOTBETCTBUU C
TPAIUIIMOHHBIMUA POCCUMCKUMH COIMOKYIBTYPHBIMU, UCTOPUUECKUMHU U TyXOBHO-
HPABCTBEHHBIMU I[IEHHOCTSIMHU, MPUHSITHBIMU B OOIIECTBE MpaBUJIaMU M HOpMaMu
MOBEJICHUSI W CIOCOOCTBYIOT TIpoIlecCaM CaMOMO3HAHUs, CAaMOBOCIHUTAHUS U
cCaMOpa3BUTHUS, Pa3BUTUSI BHYTPEHHEW TMO3WLUM JMYHOCTH, NATPUOTH3MA U
YBaXKEHHS K 3aKOHY M IPABOIOPSAKY, YEJIOBEKY TPYAAa M CTApUIEMY MOKOJIEHUIO,
B3aMMHOT'0 YBa)KCHHS, OEpPEKHOr0 OTHOIICHUS K KYJIbTYPHOMY HACIEIUI0 U
TpaAUIHUSAM MHOTOHAallMOHAJIBHOTO Hapoaa Poccuiickor depepauuu, npupoje U
OKpY’KaroUIen cpefe.

JImuHOCTHBIE pe3yJbTaThl OCBOEHUs ydeOHoro mnpeamera «buonorus»
JIOJDKHBI OTPaXkaTh TOTOBHOCTh M CIIOCOOHOCTh 00YYAIOMUXCSl PYKOBOICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEH TMO3UIIMEN JUYHOCTH, CUCTEMOM IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHUX  YOEXKICHWH, COOTBETCTBYIOIIUX
TPAJAMIIMOHHBIM I[EHHOCTSIM POCCHUUCKOTO OOIIECTBa, paCHIMPEHUE >KU3HEHHOTO
OMbITA W OMbITA ACATEIBHOCTH B MPOIECCE Pealn3alii OCHOBHBIX HAMpPaBJICHUMN
BOCIIUTATENBHOU IESITEIbHOCTH, B TOM YHCJIE€ B YAaCTH:

1) rpax1aHCKOT0 BOCIIUTAHUSA:

c(hOpPMUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YUYAIOIIErocsi Kak aKTUBHOTO U
OTBETCTBEHHOT'O WJIEHA POCCUUCKOTO 00IIEeCTBA;

OCO3HAHME CBOMX KOHCTUTYIITMOHHBIX MPaB U 00sI3aHHOCTEH, yBaKEHHE 3aKOHA
U TIPaBOIOPSIKA;



TOTOBHOCTB K COBMECTHOM TBOPUYECKOM ACATEILHOCTH MPH CO3/ITAHNH YICOHBIX
MIPOCKTOB, PEIICHUH Y4YeOHbIX W TIO3HABAaTEJIbHBIX 3a7a4, BBITOJIHEHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO TMO3UIIMIO TIO OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM JKM3HU U OOBSICHATH €€

YMEHUE YUYUTHIBATh B CBOMX JIEUCTBUSAX HEOOXOJUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIFOJEH C pa3HBIMU YOCKICHUSAMHU, KYJIbTYPHBIMH [ICHHOCTSIMU U
COLIMAJIbHBIM ITOJIOKCHUEM;

FOTOBHOCTb K COTPYJIHUYECTBY B MPOILECCE COBMECTHOTO BBIITOJIHEHHUS
y4eOHBIX, TIO3HABATEIIBHBIX M HCCIEIOBATCIbCKUX 3a7a4, YBaXHUTEIHLHOIO
OTHOILICHHSI K MHEHHUIO ONIMOHEHTOB TMpU OOCYXIEHUU CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COIEPKAHUS;

FOTOBHOCTh K TYMaHUTAPHOU U BOJIOHTEPCKOMN JAEATEIBHOCTH;

2) NaTPUOTHYECKOI0 BOCIIMTAHUA:

c(hOpMHUPOBAHHOCTh POCCUNCKON IPaKIaHCKON MICHTUIHOCTH, TATPUOTU3MA,
YBOXKEHHUS K CBOEMY HApOJly, YyBCTBa OTBETCTBEHHOCTHU nepea PoauHon, ropaoctu
3a CBOM KpaHl, cBOO PoauHy, CBOWM A3BIK M KyJbTYpY, IPOILLIOE W HACTOSIIEE
MHOTOHAIIMOHAJIBLHOTO Hapoaa Poccuu;

IIEHHOCTHOE OTHOIIICHUE K TPUPOJHOMY HACJIECAUIO U TAMSITHUKAM MPUPOIBI,
JToCTHKEHUAM Poccun B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPYAE;

CITIOCOOHOCTh OIICHMBATh BKJAJ POCCHUMCKHUX YUYEHBIX B CTAHOBJICHHE H
pa3BuTHE OWOJOTHHM, TOHWMAHMS 3HAYCHHUS OWOJOTMM B TO3HAHWHM 3aKOHOB
IIPUPOJIBI, B *KU3HH YEJIOBEKA M COBPEMEHHOI'O OOIIECTBA;

uneiHas yOexJIEHHOCTh, TOTOBHOCTh K CIy)KeHHIO W 3ammuTe OTeuecTra,
OTBETCTBEHHOCTH 32 €ro Cyab0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSI:

OCO3HAaHUE JIYXOBHBIX IECHHOCTEN POCCUICKOTO HAPOAa;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, STUUECKOTO TTOBEICHUS,;

CIIOCOOHOCTh OIICHWBATh CUTYallMI0 W TPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPHUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIC HOPMBI U [IEHHOCTH;

OCO3HAHME JIMYHOTO BKJIa/ia B TOCTPOCHUE YCTOMYUBOIO OyAYILETo;

OTBETCTBEHHOE OTHOIIEHHWE K CBOMM POJIUTEIISIM, CO3JaHNUIO CEMbU Ha OCHOBE
OCO3HAaHHOTO TIPUHATUA LIEHHOCTEHW CEMEUHOM JKU3HU B COOTBETCTBUH C
TpaaulUsiMU Hapoa0B Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOIICHHUE K MHUPY, BKIIOYAs ICTETUKY ObITa, HAYYHOTO M
TEXHUYECKOr0 TBOPUYECTBA, CIIOPTA, TPY/ia, OOIIECTBEHHBIX OTHOIICHUIA;

MMOHUMAaHUE YMOIMOHAIIBHOTO BO3AEHCTBHUSA JKUBOM MPUPOIBI U €€ IIEHHOCTH;



TOTOBHOCTh K CAMOBBIP)KEHHUIO B Pa3HbIX BUAAX HMCKYCCTBA, CTPEMIICHHE
MPOSIBIISATh KAYECTBA TBOPUYECKOU JIMYHOCTH;

5) ¢pusuyeckoro BocnUTAHHS, (POPMUPOBAHUA KYJbTYPbI 310POBbSI U
IMOIMOHAJIBLHOTO 0JIArONOJy U :

MOHUMAaHUE U pean3anus 3J0pOBOro u 6€30macHoro 0opasa >ku3Hu (310poOBOe
MUTaHue, COOJIIOICHNE TUTUEHUIECKUX TTPaBUII U HOPM, COQTaHCUPOBAHHBINA PEKUM
3aHATHH W OTHbIXa, peryiasipHas (u3uYecKkas aKTHUBHOCTH), OEpeXHOro,
OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (PU3UYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

NOHMMAHWE 1EHHOCTU TMPaBWI WHAUBUIYAIbHOTO U  KOJUIEKTUBHOTO
0€30MMacHOr0 MOBEJACHUS B CUTYAIIUSIX, YTPOKAIOIINX 3I0POBBIO U JKU3HU JIIOCH;

OCO3HAHUE TMOCIEICTBUI M HENMPUSTUS BPEAHBIX MPUBBIYEK (YHOTpeOJICHUS
aJIKOTOJIs1, HAPKOTUKOB, KypEeHUs);

6) Tpy10BOT0 BOCIIMTAHMSA:

TOTOBHOCTH K TPY/y, OCO3HaHUE [IEHHOCTH MacTEepPCTBa, TPYAOTIIO0uE;

TOTOBHOCTh K AaKTHBHOM JIESATEIHHOCTH TEXHOJOTHMUECKOM M COIMaIbHOMN
HaIpaBJICHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, INIAHUPOBATH U CAMOCTOSITEIHLHO
BBITIOJIHATH TaKYyI0 AESTEIbHOCTB;

MHTEpEC K pas3inyHbIM cepaM mpodeccCHOHaTbHON NIeATeTbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIM BBIOOp Oynaymied mpodeccun U peaTn30BLIBATH
COOCTBEHHBIE KHU3HEHHBIE TIaHBI;

TOTOBHOCTh M CIOCOOHOCTH K OOpa3oBaHUI0O M CcaMOOOpa30BaHUIO Ha
MPOTSKEHUU BCEU )KU3HU,

7) 3KOJIOrH4eCKOT0 BOCIIUTAHMS:

HKOJIOTHYECKH I1eJIeCO00pa3HOe OTHOIIEHUE K PUPO/JIC KaK UCTOUYHUKY JKU3HU
Ha 3eMJie, OCHOBE €€ CYIlECTBOBAHUS,

MOBBIIIICHUE YPOBHS DKOJOTUYECKOM KYJbTYphl: MPUOOPETEHHE OIbITa
IJJAHUPOBAHUSI TMOCTYNKOB M OIEHKM MX BO3MOXHBIX TMOCIEACTBUNA ISt
OKPY’KarOUIEN CPEMBL,;

OCO3HaHHE TJI00AILHOTO XapakKTepa SKOJOTHMUECKUX MpoOiIeM U MyTeu ux
pelieHus;

CIOCOOHOCTH UCIOJIB30BaTh MPUOOPETAEMbIE IPU U3YYCHUH OMOJIOTUN 3HAHUS
M yYMEHHS TIpU PEIICHUH TMpoOJieM, CBA3aHHBIX C  PalMOHAIBHBIM
MPUPOAOIONb30BaHNEM  (COONIIOICHHE  TpaBWJ  TOBEJAEHUS B  MPUPOJIE,
HaIlpaBJICHHBIX HA COXPAHEHUE DPABHOBECUS B DJKOCHUCTEMAX, OXpaHy BHUIOB,
IKOCHUCTEM, Orochepsl);

AKTUBHOE HENPUATHUE JCUCTBUM, IPUHOCALIMX BPE OKPYKAIOLIEH IPUPOIHOU
cpelle, YMEHHE MPOTHO3UPOBATh HEOJIArONpHUsITHBIE YKOJIOTMYECKUE MOCIEACTBUS
NPEeANTPUHUMAECMBIX JCUCTBUNA U IPEIOTBPAIIATh UX;



HaJIM4KE PA3BUTOTO 3KOJOTHMYECKOTO MBIIUIEHHUS, SKOJOTHYECKON KYJIBTYpHI,
OTIbITa JEsITeIbHOCTH HKOJIOTUYECKOU HaIpaBJIEHHOCTH, YMEHMUS
PYKOBOJACTBOBATbCA MMM B IO3HABATEIbHOW, KOMMYHUKATUBHOW M COLIMAJIBHOU
IIPaKTUKE, TOTOBHOCTH K YYaCTHIO B MPAKTUYECKOU AEATEIBHOCTH 3KOJIOTHUECKON
HaIpaBJIE€HHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHMSA:

c(OpPMUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSl HAYKH M OOILECTBEHHOW NMPAKTUKH, OCHOBAHHOI'O Ha JHAJIOTE
KYJbTYp, CIIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUPE;

COBEPILEHCTBOBAHNUE SI3BIKOBOM M YHUTATEJIbCKOW KyJNbTYpPhl KaK CpEACTBa
B3aMMOJICUCTBHS MEX]TY JIFOJIbMH U TIO3HAHUS MUPA;

NOHUMaHue crenupukd OWONIOTMM KaK HayKd, OCO3HaHUsA €€ polu B
(GbopMHpPOBaHMK PALMOHATBHOTO HAYYHOTO MBIIUICHHS, CO3JAaHUM LEJIOCTHOTO
MpeACTaBlIeHUs 00 OKpY)KAIOIIEM MHUpE KaK O €IMHCTBE NPHUPOJbI, YEIOBEKa U
o0miecTBa, B MO3HAHMM NPUPOJHBIX 3aKOHOMEPHOCTEW M PpELICHUM HpodiemM
COXpaHEeHUs MPUPOTHOTO PAaBHOBECHS;

yOEXKIEHHOCTh B 3HAYUMOCTU OWOJIOTHM JUIsl COBPEMEHHOM LMBHIA3AIUU:
o0OecrieueHuss HOBOTO YpPOBHSI Pa3BUTUS MEIUIMHBI, CO3JAHUE IEPCHEKTUBHBIX
OMOTEXHOJIOTUH, CHOCOOHBIX  pElIaTh PECYpPCHBIE  IMPOOJIEMBI  Pa3BUTHUS
YeJI0BEYECTBa, MOMCKA MyTel BBIX0/a U3 TJ00aIbHBIX SKOJIOTHUECKUX MPoOJIeM U
o0ecrieueHuss  mepexoja K  YCTOWYMBOMY  pPa3BUTHIO,  PalMOHAIBHOMY
UCIIOJIb30BAaHUIO TPUPOJIHBIX PECYpCOB U (OPMUPOBAHUIO HOBBIX CTAHIAPTOB
KU3HY;

3aMHTEPECOBAHHOCTh B TMOJIYYEHMHM OHOJIOTMYECKUX 3HAHUW B LEJAX
NOBBIIIEHNUA OOIIE KyJIbTypbl, €CTECTBEHHO-HAyYHOH TIPaMOTHOCTH, Kak
COCTaBHOW YacTH (DYHKIIMOHAJIHLHOW TPAaMOTHOCTH OOydJaromuxcs, (Gpopmupyemoit
IIPU U3y4YE€HUH OMOJIOTHH;

NOHUMaHHUE CYIIHOCTM METOJOB MO3HAHHUS, HUCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIOJb30BaTh II0JIydaeMble 3HAHUS U1 aHalu3a H
OOBSCHEHHUS SIBJIEHUM OKPYXKAIOLIEro MUpPa M MPOUCXOASIINX B HEM MU3MEHEHHUH,
yMEHHUE JIeJaTh OOOCHOBAaHHBIE 3aKJIIOYEHUS Ha OCHOBE HAy4YHBIX (DAKTOB U
MMEIOLINXCS JAHHBIX C 1IEJIBIO MTOJIYYE€HHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIOJIb30BaTh OWOJOTMYECKUE 3HAHUS IS
pelieHus NpooJieM B peabHbIX )KU3HEHHBIX CUTYalUsX;

OCO3HAaHUE ILIEHHOCTH HAay4YHOH JEeATEIbHOCTH, TOTOBHOCTb OCYLIECTBIIATH
IIPOEKTHYIO U HCCIIENOBATENIBCKYIO IESITEIbHOCTD MHANBUAYAJIBHO U B TPYIIIIE;

TOTOBHOCTh M  CIOCOOHOCTH K  HENPEPHIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHUIO, K AKTUBHOMY IIOJIyYEHHIO HOBBIX 3HAaHUH IO OHOJOTMM B
COOTBETCTBHH C )KMU3HEHHBIMU OTPEOHOCTAMHU.



METAINIPEIMETHBIE PE3YJIBTATBI

MeramnpeaMeTHbIe pe3yiabTaThl OCBOCHUS ydeOHoro mpeamera «buomorwsy»
BKJIFOYAIOT: 3HA4YMMble JJis1  (OPMUPOBAHUS MHPOBO33PEHUS OOYUYAIOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXKIPEAMETHbIE) OOIIEHAYyYHbIE MOHATUS, OTpaKarolue
IIEJIOCTHOCTh HAYYHOW KapTUHBI MHpa W CHEMU(GUKY METOJOB IO3HAHUSA,
HCIIOJIb3yeMbIX B €CTECTBEHHBIX HayKaX (BEIIEeCTBO, SHEPTHs, SIBJICHUE, MPOIIeCC,
CHUCTEMa, HAYYHBIN (aKT, MPUHITUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TCOPHS,
WCCleIoBanne, HaO0IeHEe, U3MEPEHHE, YKCIIEPUMEHT U IPyTHE); YHUBEPCATHHBIC
ydeOHble JCHCTBUSA (ITO3HABATEIIbHBIE, KOMMYHHUKATHBHBIC, PETYJISTUBHEIC),
obecnieunBarolre ¢popmupoBaHue GyHKIIMOHATBLHON TPAaMOTHOCTU U COIMANILHOM
KOMIETEHIIMA OOyYalolUXCcs;, CIOCOOHOCTh OOYYaloIMXCsl  HCMIOJIb30BaTh
OCBOCHHBIC MEKTUCITUIUTMHAPHBIC, MUPOBO33PCHUCCKUE 3HAHMS U YHUBEPCAIbHBIC
ydeOHbIe TEUCTBUS B TIO3HABATEILHOW U COITUABHON TTPAKTHKE.

B pesynbTaTe u3ydeHust OMOJIOrMM Ha YPOBHE CPEAHETO OOIIEro o0pa3oBaHus
y oOyuaromierocst OyayT chOpMUPOBaHBI IO3HABATEIbHBIE YHUBEPCAIbHBIC
y4eOHbIe JEHCTBUSA, KOMMYHHMKATHUBHBIE YHHUBEpCAJIbHBbIC Y4EOHbBIE EHCTBUSA,
PETyISTUBHBIE YHUBEpCaIbHbIC YUeOHbIE ICUCTBUS, COBMECTHAS I€ATEIbHOCTD.

MeranpenMeTHble pe3yJbTaThl OCBOSHHUS MPOrPaMMbl CPEIHEr0 OOIIero
00pa30BaHUs JOJDKHBI OTPAXKATh:

OBunanenue YHHBepPCAJIbHBIMHU yueOHBIMU MO3HABATEIbHBIMU
AeCTBUSMM:

1) 6a30Bble JJornYecKme AeiicTBUS:

CaMOCTOSITeNIbHO  (OpPMYJIIMPOBATH M aKTyaJu3UpoOBaTh  MPoOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh TMPU OCBOCHWW 3HAHWUW MPUEMBI JIOTUYECKOTO MBIIIICHUS
(aHanm3a, CMHTE3a, CpaBHEHUSI, KllacCUPUKAINHU, 0000IIEHHUS ), PACKPHIBATH CMBICII
OMOJOTUYECKUX TOHATHUN (BBIACIATh WX XapaKTepPHBbIC MPHU3HAKH, YCTAHABIMBATH
CBSI3U C IPYTUMU MOHATHUSIMU);

OTIpeNeNATh 1ETu JeATEIBHOCTH, 3a7aBas MapaMeTphbl M KPUTCPUU HUX
JIOCTHKEHHUSI, COOTHOCUTD PE3YyJIbTAThI IEITEbHOCTH C MOCTABICHHBIMHU LIEJISIMHU;

UCII0JIb30BaTh OMOJIOTHYECKUE OHATHUS AJisi OObSICHEHUs (PAKTOB U SIBICHUMN
YKABOU IIPUPOJBI,

CTPOUTH JIOTMUECKHE pPacCyX AeHUs (MHIYKTUBHBIC, JACAYKTUBHBIC, IO
aHAJIOTMM), BBIABIATH 3aKOHOMEPHOCTH M MPOTHUBOPEYHUS B PaccMaTpUBAEMBIX
SBJICHUSIX, (DOPMYITHPOBATH BHIBOIBI U 3aKITIOUCHUS;

MPUMEHSTH CXEMHO-MO/IETIbHBIE CPEJICTBA JIJISl IPEICTABIICHUS CYIIIECTBEHHBIX
CBsS3€ii W OTHONIEHWH B W3y4aeMbIX OHMOJOTHUYECKHX OOBEKTaxX, a TaKKe
MPOTUBOPEYHMI PA3HOTO pOJA, BBHISBICHHBIX B Pa3IWYHBIX HH(POPMAIMOHHBIX
HMCTOYHUKAX;



pa3pabaThiBaTh IUTAH PEIICHUS] MPOOJIEMBbl ¢ YYETOM aHajau3a HUMEIOUTUXCS
MaTepHabHBIX U HEMaTepUaATbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B JIEATEILHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB
I[EJI5IM, OLICHUBATh PUCKH TMOCIIEACTBUH €SI TEIbHOCTH;

KOOPJIMHUPOBATH U BHITIOJIHATH PA0OTY B YCIOBHUSIX PEATBHOT0, BUPTYAJIbHOTO
1 KOMOMHUPOBAHHOTO B3aNMO/ICHCTBUS;

pPa3BUBATh KPEATUBHOE MBIIIJICHUE TIPU PEIICHUH KU3HEHHBIX MPOOJIEM.

2) 0a30BbBI€e HCCJIEN0BATEIbCKHIE 1eHCTBUS:

BJIAJICTh HABBIKAMH Y4EOHO-MCCIIEA0BATEIHLCKON W TIPOEKTHON JeATEeILHOCTH,
HAaBBIKAMHM  pa3pelieHus MpoOjieM, CIOCOOHOCThIO U TOTOBHOCTBIO K
CaMOCTOSATEILHOMY ITOMCKY METOJIOB PEIICHHSI MPAKTHYCCKUX 3a/1a4, IPUMCHCHHIO
Pa3TUYHBIX METOIOB TIO3HAHUS;

WCIIOJIB30BaTh Pa3UYHBIC BHUABI JIEATCILHOCTH IO TIOJYYCHHIO HOBOTO
3HAHMS, €T0 HWHTEPHpeTalnuu, MpeoOpa3oBaHUIO W TMPUMEHEHUI0O B yUYEOHBIX
CUTYalUsIX, B TOM YKCJIE MPU CO3/IaHUU YUYE€OHBIX U COLIMATIbHBIX MPOEKTOB;

(dbopMHpOBATH HAYYHBIH THI MBIIUICHHS, BJIaJeTh HAYYHOH TCPMHHOJIOTHEH,
KJTFOUEBBIMU TTOHATUSIMU U METOJIAMU;

CTaBUTh U (HOPMYJIUPOBATh COOCTBEHHbIE 3a7aud B 00pa30BaTEIbHON
JESATEIbHOCTH U dKU3HEHHBIX CUTYaIUsIX;

BBISIBIISITh TIPUYMHHO-CJICAICTBEHHBIC CBSI3W W aKTyaJW3UpOBaTh 3ajady,
BBIJIBUTATh THIOTE3Y €€ peIlIeHUs], HAXOIUTh apTYMEHTHI JJIs OKa3aTeIhCTBAa CBOUX
YTBEPKJICHUM, 33/1aBaTh MapaMeTPhl U KPUTEPHUH PEIICHIUS;

aHAM3UPOBATh TOJMYyYEHHBIE B XOJI€ PEHICHUS 3aJayd  pPe3yJIbTaThl,
KPUTUYECKU OIICHUBATh MX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHUE B HOBBIX
YCIIOBHUSIX;

JaBaTh OIICHKY HOBBIM CHUTYAIIUsIM, OLICHUBATh MPUOOPETEHHBIHN OIIBIT;

OCYILIECTBIISITh 1I€JICHAMPABICHHBIM MOUCK TMEpPEeHOCa CPEICTB M CIOCOOOB
JEeUCTBUS B MPO(ECCHOHAIBHYIO CPENY;

YMETh NEPEHOCUTh 3HAHHUS B MO3HABATENBHYI0 M MPAKTUYECKYI0 00yacTu
KU3HEICATCTLHOCTH,

YMETh HHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEAMETHBIX 00JIacTeH;

BBIJIBUTaTh HOBBIE WJIEH, MpeJiaraTh OPUTMHAIbHBIE MOAXOJbI M pPELICHUs,
CTaBUTH MIPOOJIEMBI U 33]1a4H, TOMyCKAIOIINE aTbTePHATHBHBIC PEIICHU.

3) paboTa ¢ nundopmanmeii:

OpPUEHTHUPOBATHCS B PA3IMYHBIX UCTOUYHHUKAX MHGOPMALMH (TEKCTE y4eOHOTO
nocoOusi, HAYYHO-TIOMYJSIPHOM JHUTepaType, OWOJOTHYECKUX CJIOBapsAX U
CIIPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3zax JaHHBIX, B MHTepHeTre), aHanM3upoBaTh
MHOOPMAITUIO PA3IUYHBIX BUAOB U (OPM MpECTaBICHUS, KPUTUYECKHU OLICHUBATH
€€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTb;



(GopMyIupOBaTh 3aNPOChl U NMPUMEHATH PA3IMYHbIE METOJbI IPU MOUCKE U
otbope Ononornueckoit uHGOpPMaIU, HEOOXOTUMOMN JJISI BBIMOJHEHUS YICOHBIX
3azay;

npuoOpeTaTh OMNBIT MCIONb30BaHUS HH(OPMALMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUM, COBEPIICHCTBOBATH KYJIbTYPY AKTUBHOT'O MCTIOJIH30BAHUS PA3IMYHBIX
MTOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpaTh  ONTHUMAJbHYIO  (OopMy  NIpeacTaBiICHUS
Oounonornyeckoi nHPopManuu (CxeMsl, rpaduKu, TMarpaMMbl, TAOIULbI, PUCYHKH U
Jpyroe);

UCIIOJb30BaTh Hay4YHBIM S3BIK B KauecTBE CpencTBa Mpu padboTe cC
Ononornyecko HHPOpMaLMEn: NPUMEHITh XUMUYECKUE, (QU3NYECKHe U
MaTE€MaTUYECKUE 3HaKM W CUMBOJIBI, (OpMyIbl, abOpeBHATypy, HOMEHKIATYpY,
UCIIOJIb30BaTh W MpeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPEJCTBA
HarJIAIHOCTH;

BJIAJ€Th  HABBIKAMM  pACIIO3HABaHUS U 3alUUThl  MHQPOpPMAIIUH,
MH(OPMAIMOHHON 6€301aCHOCTH JTUYHOCTH.

OgyaieHNe YHUBEPCAJTbHBIMUA KOMMYHUKATUBHBIMHM 1eiCTBUSIMU:

1) oOmenue:

OCYUIECTBJISATh KOMMYHHUKAILIUU BO BCeX cdepax KU3HU, aKTUBHO Y4aCTBOBATh
B JIMAJIOTe WJIM JUCKYCCHUHU MO CYIIECTBY OOCYXJaeMoil TeMbl (YMEHHUE 3a7aBaTh
BOIPOCHI, BBICKA3bIBATh CYXKJACHUS OTHOCHUTEIHHO BBINMOJIHEHUS IpeajaraeMoun
3aJla4, YUMTBIBATh MHTEPECHl U COIVIACOBAHHOCTh MO3ULUHN PYTUX YYACTHUKOB
JIAaJiora Uik JUCKYCCHH);

pacno3HaBaTh HeBepOalbHBIE CpeICTBa OOIICHUS, MOHUMAaTh 3HAYCHHUE
COLIMAJIbHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS KOHQIMKTHBIX CHUTYaIlHi,
YMETb CMAT4aTh KOH(MIUKTHI U BECTH IIEPETOBOPHI;

BJIAJETh PA3JIMYHBIMU CIIOCOOAMH OOIIEHHUS WM B3aUMOJACUCTBHS, MOHUMATh
HaMEpEHUS JIPYTUX JIOAEH, MPOSBISTh YBAXKUTEIBHOE OTHOIIEHHE K COOECETHUKY
U B KOppeKTHOU popme hopMyIrpoBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO U JIOTUYHO M3JIaraThb CBOKO TOYKY 3PEHHS C HCIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB.

2) coBMecTHasA 1esiTeJIbHOCTD:

NOHUMAaTh M KCIONb30BaTh NPEUMYLIECTBA KOMAaHIHOW U WMHAMBUIYATbHON
paboOTHI MPHU pelIeHUH OMOJTOTUUECKOM TTPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNIOBBIX (POPM B3aUMOACHCTBUS NIPU PELICHUHN YUYEeOHOU 3a/1auu;

BbIOMpaTh TEMaTUKy M METOJbl COBMECTHBIX JEHCTBUH C Y4ETOM OOLIMX
MHTEPECOB U BO3MOYKHOCTEN KaXK10I0 WIEHA KOJUIEKTUBA;

OpUHUMATh 1€IM  COBMECTHOM  JICSITENIbHOCTH, OpraHu30BBIBATH U
KOOPJMHUPOBATh JECUCTBUSA IO €€ JOCTHKECHHUIO: COCTAaBJISATh IUJIaH JCWCTBUH,



pacnpenensiaTb poiM C Y4€TOM MHEHUW YYaCTHHKOB, OOCYXXIaTh pe3yibTaThl
COBMECTHOM paboThI;

OIICHUBATh KAYECTBO CBOETO BKJIJIa M KAXKJIOTO YYaCTHUKA KOMaH/Ibl B OOLIUI
PE3yNbTAT 10 pa3pabOTaHHBIM KPUTEPHUSM;

npeayiaraTb HOBBIE MPOEKThI, OIEHWBATh HJIEM C TO3WLHUH HOBU3HBI,
OPUTMHAJIBHOCTHU, TPAKTUYECKON 3HAUUMOCTH;

OCYLIECTBJIATh IIO3UTHUBHOE CTPAaTErM4YE€CKOE€ IIOBEACHHE B Pa3IMYHBIX
CUTYaIUsX, IPOSIBISTH TBOPUYECTBO U BOOOPAKEHUE, ObITh MHUIIMATUBHBIM.

OBJaleHne YHMBEPCAJIbHBIMY PeryJATUBHBIMHY I€HiCTBUSIMU:

1) camoopranuszaumus:

UCIIOJIb30BaTh OMOJIOTMYECKHE 3HAaHUA I BBISBICHHS MpOOJEM U HUX
pelIeHUs B )KU3HEHHBIX U yU€OHBIX CUTYAIIUsX;

BBIOMpAaTh HAa OCHOBE OMOJOTMYECKUX 3HAHWI I1eJeBble M CMBICIOBbBIE
YCTAHOBKH B CBOMX JICMCTBUSIX M MOCTYIKaxX MO OTHOIICHUIO K KUBOW MPUPOJE,
CBOEMY 3/I0POBBIO U 3JOPOBbIO OKPYKAIOIIHX;

CaMOCTOSATENIbHO OCYIIECTBISATh MO3HABATENbHYIO AESATEIBHOCTD, BBISBISATH
npoOJieMbl, CTaBUTh U (HOPMYJIHUPOBATH COOCTBEHHBIE 3a/1aud B 00pa30BaTelIbHON
JEATEIIbBHOCTH U )KU3HEHHBIX CUTYAIUsX;

CaMOCTOSITENIbHO COCTABJISATH IIJIaH PEIICHUSI TPOOIEMbI C Y4ETOM UMEIOIIUXCS
PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M IIPEAIMIOYTSHHUIA,

JIaBaTh OLICHKY HOBBIM CUTYAaIlUsIM;

pacIMpATh paMKH y4eOHOIO ITPEIMETA Ha OCHOBE JIMYHBIX NPEAIOYTECHHI;

JieaTh OCO3HAHHBINA BBIOOP, apTyMEHTHPOBATh €T0, OpaTh OTBETCTBEHHOCTH 32
peluieHue;

OTICHUBAThH IPHUOOPETEHHBIN OTIBIT;

croco0CcTBOBaTh (OPMHUPOBAHUIO W TMPOSBICHUIO IIMPOKON SPYIUIIUUA B
pa3HbIX 00JIACTAX 3HAHUM, MOCTOSHHO IMOBBINIATH CBOM OOpa30BaTEIbHBIN U
KYJbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CHUTYallUsIM, BHOCUTh KOPPEKTUBBI B JEATEIbHOCTD,
OLICHMBATh COOTBETCTBUE PE3YJIHTATOB LIEIISM;

BJIaJ€Th  HABbIKAMU  [O3HABaTENbHOM  pediiekcu  Kak  OCO3HaHUs
COBEpIIAEMbIX JEHUCTBUA U MBICIHUTENBHBIX MPOLIECCOB, HX PpPE3yJbTaTOB U
OCHOBAaHM, MCMOJB30BaTh MPUEMBI pedIeKCUM AJIS OLIEHKH CUTYyalllH, BbIOOpa
BEPHOI'O PELICHUS;

yMETh OLICHMBATh PUCKH M CBOEBPEMEHHO IPUHUMATh PEUIEHUS IO UX
CHUKEHHIO;

NPUHUMATh MOTHBBI M AapryMEHTHl JPYTHX IMpPU aHAIW3E pPE3yJIbTATOB
JIeATEIIbHOCTH;



3) npuHsATHE ce0sl M IPYTUX:
NpUHUMATh ceOsl, MOHUMAasi CBOM HEJAOCTATKHU U JOCTOMHCTBA,
OpUHUMATh MOTHUBBI M AapryMEHTbl JAPYTUX TMpU aHaJIU3€ pPe3yJbTaToB
JIEATEIIbHOCTH;
MPU3HABATH CBOE MPaBO U MPABO JAPYTUX HA OLIUOKU;
pa3BUBATh CIOCOOHOCTH MIOHUMATh MHUP C TO3HIINH IPYTOTO YEITOBEKA.
HPEIMETHBIE PE3YJIBTATDBI

[IpenmeTHbIE pE3yJbTAaThl OCBOEHUS COAEPXKAHUSA Yy4eOHOro mpeaMera
«buonorusiy Ha yriIyOJIEHHOM YpPOBHE OpPHUEHTHUPOBaHbI Ha oOecleyeHue
npoduibHOro  o0yueHus  oOywaromuxcs  Ouosormv. OHM  BKIJIIOYAIOT:
cnenupuyeckue 11l OMOJOTUY Hay4YHbIE€ 3HAHUS, YMEHHS M CLIOCOOBI JEHCTBUMN 110
OCBOCHHIO, UHTEPIPETALNHA U MPEeoOpPa30BAHUIO 3HAHUM, BUJBI JI€STEIBHOCTH T10
MOJIYYEHHUIO HOBBIX 3HAHUM M UX MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX, a TAKKE B
peaNbHBIX XU3HEHHBIX cUTyauusx. [IpeameTHsle pe3yabTaThl IPEICTABIEHBI 110
rojilaM u3y4eHwusl.

[IpenMeTHBIE pe3ynbTaThl OCBOEHUs yueOHoro npeamera «buonorus» B 10
Kjlacce NOJDKHBI OTPaXKaTh:

c(OpMHUPOBAHHOCTh 3HAHUW O MeCT€ M poJId OHOJOTMH B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMUPOBAHUU E€CTECTBEHHO-HAYYHOM KapTHHBI MHUpa, B
NO3HAHUM  3aKOHOB  NPUPOJBI W  pPELIEHUH MNpoOJeM  paloOHaIbHOIO
IPUPOIOTIOIB30BAHMS, O BKIIAJE POCCHUMCKUX U 3apyOeKHBIX YUEHBIX B pa3BUTHE
OMOJIOTHH;

BJIQJCHUE CHCTEMOM OMOJIOTMYECKHX 3HAaHMHM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIArarolye OHOJIOTUYECKHE TEPMUHBI M TOHATHS (PKHU3HB, KJIETKA,
OpraHu3M, MeTa0OoJu3M, TOMEOCTa3, CaMOpPETyJSLMs, CaMOBOCIPOU3BEICHHE,
HACJIEICTBEHHOCTh, M3MEHYMBOCTb, POCT U PA3BUTHUE), OMOJIOIMYECKHE TEOPUU
(xnetouynas teopus T. llIBanna, M. llnelinena, P. Bupxosa, xpoMocoMHas Teopust
HacnencTBeHHocT T. Moprana), yuenuss (H. WM. BaBwioBa — o 1meHTpax
MHOT000pa3usi U MPOUCXOXKACHUSI KYJIbTYPHBIX PACTEHUI), 3aKOHBI (€UHOO00pa3us
IIOTOMKOB II€PBOTO IIOKOJIEHMS, PACIUICIUICHUs, YACTOTHI T'aMET, HE3aBHUCHMOIO
HacienoBanus I'. Mengens, TOMOJIOIMYECKUMX PSAOB B HACIECACTBECHHOU
n3meHunBocty H. 1. BaBunoBa), mpuHUUIIBI (KOMIVIEMEHTAPHOCTH);

BJIaJICHUE OCHOBHBIMM METOJAMM HAYYHOTO IIO3HAHUS, HMCIOJIb3YEMBIX B
OMOJIOTMUECKUX HCCIIEJOBAaHMUSIX JKUBBIX OOBEKTOB (ONHCAaHUE, HW3MEPEHHUE,
HaO0JI0/ICHHE, SKCTIEPUMEHT);

YMEHHUE BBIIEIATH CYIIECTBEHHBIE IPU3HAKK: BUPYCOB, KIETOK IPOKAPUOT U
JYKapHOT, OJHOKJIETOYHBIX M MHOIOKJIETOYHBIX OPraHU3MOB, B TOM YHCIIE
OaxkTepuii, rpuOOB, pacTEHU, )KUBOTHBIX U YEJIOBEKA, CTPOCHHS OPTaHOB U CHCTEM
OpraHOB pAacCTEHUM, >KMBOTHBIX, 4YEJIOBEKAa, IMPOLECCOB KU3HEACATEIBHOCTH,



MPOTEKAIONUX B OPTaHU3Max PACTCHHM, JKUBOTHBIX M YEJIOBEKa, OMOJIOTHUECKHUX
MIPOIIECCOB: OOMEHa BellecTB (MeTaboJIM3M), TIpeBpaIleHrs dSHEPruu, OpoKeHHUs,
aBTOTPO(HOTO U reTepoTPOPHOro TUMOB MUTAHUA, (POTOCUHTE3a U XEMOCUHTE3A,
MHUTO3a, MeH03a, raMeToreHes3a, MOpuoreHesa, MoCTIMOPUOHATILHOTO Pa3BUTHA,
pPa3MHOXEHUS,  MHAMBUAYaJIbHOTO  pa3BUTUS  opraHu3Ma  (OHTOT€HE3a),
B3aMMOJCHCTBUS T€HOB, T€TEPO3HCA, UCKYCCTBEHHOTO 0TOOPA;

YMEHHUE YCTaHABIWBATh B3aUMOCBS3U MEXIYy OPraHOMIAMHU KIETKHM U HX
GYHKIUSIMH, CTPOCHHEM KIJIETOK pa3HBIX TKaHEH W WX (DYHKIUAMH, MEKIY
opraHaMd M CHCTEMaMH OPTraHOB Y PACTCHH, XUBOTHBIX M UYEIOBEKA U HUX
GYHKIUSIMH, MEXIY CUCTEMaMH OPraHOB W MX (YHKIMSIMH, MEXIy >Taramu
oOMEHa BEIIECTB, ATATaMH KJIETOYHOTO IMKJIA M KU3HCHHBIX ITUKJIOB OPTraHU3MOB,
sTanamMu SMOPHOHAIBHOTO PAa3BUTHS, TCHOTUIIOM M (PEHOTHUIIOM, (PEHOTHIIOM U
(dhaxkTopamu cpenibl OOUTaHUS;

YMEHHUE BBISIBISITh OTJIMUNTEIBHBIC TTPU3HAKKM JKUBBIX CHCTEM, B TOM YHCIIC
pacTeHu, )KUBOTHBIX U YEJIOBEKA;

YMEHHE HCIOJB30BaTh COOTBETCTBYIONIUE AapTyMEHTBI, OHOJOTHYECKYIO
TEPMUHOJIOTHIO ¥ CUMBOJIMKY JIJISl JIOKa3aTEIbCTBA POJICTBA OPTraHW3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIIIL;

yMEHHE peliaTh OUOJIOrHYEeCKUE 3a/1a4H, BBISBISTh IPUUMHHO-CIICACTBEHHBIC
CBSI3U MEXJTy UCCIIETyEMBbIMU OMOJIOTHYECKUMU MPOIIECCAMHU U SIBJICHUSIMU, J€JIaTh
BBIBOJIbI U IPOTHO3BI HA OCHOBAHUH MOJYYEHHBIX PE3YJIbTATOB;

YMEHHUE BBINMOTHATh JA0OpPATOPHBIE W MPAKTHYECKUE pPabOThI, COOI0IAThH
npaBuiIa mpu padboTe ¢ y4eOHBIM U JTa00PaTOPHBIM 000PYIOBAHUEM;

YMEHUE BBIJBUTaTh THUIOTE3bl, TPOBEPATH MX IKCIEPUMEHTAIBHBIMU
cpenctBamu, GOpMyIHpYS I1e7b HWCCIACAOBAHMS, aHAIM3UPOBATH TIOJyYCHHBIE
PE3YNBTATHI U IeTIaTh BHIBOJIBI;

YMEHUE y4acTBOBATh B Yy4e€OHO-UCCIEAOBATEILCKOM paboTe Mo Ouosioruw,
DKOJIOTHM W MEIUITMHE, MPOBOJMMOIN Ha 0a3e MIKOJIBHBIX HAYyYHBIX OOIIECTB, U
nyOJUYHO  TPEJCTaBIATH  MOJYYEHHbIE  pe3yibTaTbl HAa  YUYEHHUYECKHX
KOH(epeHusX;

YMEHHUE OIICHWBATh JTUYECKHE AaCTEKThl COBPEMEHHBIX HCCIICIOBAHUN B
00JacTH OMOJIOTUY U METULIUHBI (KJIIOHUPOBAHKE, NUCKYCCTBEHHOE OIJIOIOTBOPEHUE,
HaIpaBJICHHOE N3MEHEHUE TeHOMA M CO3/IaHME TPAHCTCHHBIX OPTaHU3MOB);

YMEHHUE OCYIIECTBISATh OCO3HAHHBIN BHIOOp Oynyiiel mnpodeccuoHaTbHOU
JeATEIbHOCTH B 00JacTH OMOJIOTMH, MEIULMHBI, OMOTEXHOJOTUHU, BETEPUHAPUH,
CEJIbCKOTO XO34MCTBA, MUIIEBON MPOMBIIUICHHOCTH, YIIIyOJIATh MMO3HABATEIbHBIN
WHTEpEC, HAMIPaBJICHHBIA HA OCO3HAHHBIN BHIOOP COOTBETCTBYIOIIEH Npodeccuu u
MPOJOJDKEHNE OMOJOTMYECKOTO 00pa3oBaHUsT B OpPraHM3alUsX  CpPETHEro
po(eCCHOHATBFHOTO U BBICIIIETO0 00pa30BaHMUSI.



[TpenMeTHbIE pe3ynbTaThl OCBOEHMs yueOHoro npenmera «buonorus» B 11
Kaacce TOJKHBI OTPAXKaTh:

c(OPMUPOBAHHOCTh 3HAHUH O MECT€ M POJIM OHOJOTMM B CHUCTEME
€CTECTBEHHBIX HayK, B (OPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAyYHOU
KapTHUHbBl MHpa, B IIO3HAHUU 3aKOHOB MPUPOABl U PEUIEHUH 3KOJOTMYECKUX
npoOsieM 4YeloBeYecTBa, a TaKKe B PELICHUH BOMPOCOB PAIMOHAIBHOTO
IPUPOJIONOIB30BaHMS, U B (POPMUPOBAHUHU LIEHHOCTHOTO OTHOILIEHUS K MPUPOJIE,
OOLIECTBY, YEJIOBEKY, O BKJIAJ€ POCCUMCKUX U 3apyOEKHBIX yUEHBIX-OHMOJIOIOB B
pa3BUTHE OMOJIOTHUU;

YMEHHE BIAJETh CUCTEMON OHOJIOTMYECKMX 3HAHHUM, KOTOpas BKIOYAeT
ONpEJENeHUs] U TOHUMAHUE CYLUIHOCTH OCHOBOMNOJATalOMIMX OHOJOTHYECKUX
TEPMHHOB M TOHATHH (BUJ, dKOcucTema, Omocdepa), OMOIOTHUECKHE TEOPHH
(aBomronionHas teopust Y. JlapBuHa, cCUHTETHYECKasi TEOPHUS IBOJIOIUH), YUCHUS
(A. H. CeBepuoBa — 0 nmyTax U HampaBlieHUsax 3Bositonuu, B.M. Bepuaackoro — o
ouocdepe), 3akoHbl (reHernueckoro paBHoBecus Jk. Xapau u B. BaiinGepra,
3apoabiieBoro cxonacrsa K. M. bopa), mpaBuna (Munumyma 1O. JlubGuxa,
AKOJIOTMYECKON MUpaMuibsl 3HEpruu), Tumnote3nl (rumore3a «vupa PHK» V.
['unbepra);

YMEHHE  BJIAJETh  OCHOBHBIMM  METOJAaMU  HAy4yHOro  IO3HaHMS,
UCIOJIb3YEMBIMU B OMOJIOTMYECKHUX UCCIIEIOBAHUAX )KUBBIX OOBEKTOB U IKOCUCTEM
(onucanue, u3MepeHue, HaOJIIOJEHHE, HKCIEPUMEHT), COCOO0aMU BBISBICHUS U
OLICHKM aHTPOIIOTE€HHBIX U3MEHEHUH B IPUPOJE;

YMEHHUE BBIJCNIATh CYIIECTBEHHBIE IPU3HAKU: BUAOB, OHOrEOLIEHO30B,
PKOCHCTEM U Ouocdepbl, CTAOMIM3UPYIOIIETO, IBUXKYIIETO U pPa3pbIBAIOIIETO
€CTECTBEHHOTO 0TOOpa, AJTUIONATPUUYECKOTO U CUMITATPHUUECKOTO BUI000Pa30BaHNUSA,
BJIMSHUS ~ JBIDKYIIMX ~ CHJI  JBOJIIOLMKM  HAa  TEHOQOHI  MOIYJISILIHH,
MPUCIOCOOJICHHOCTH OPTraHU3MOB K cpeie OOMTaHus, YepelOBaHUs HalpaBlICHUN
ABOJIIOLIMH, KPYTOBOPOTA BEIIECTB U MIOTOKA YJHEPTUU B IKOCUCTEMAX;

YMEHHME YCTAHABIMBATh B3aUMOCBSA3M MEXKIY IPOLECCAaMH 3BOJIOLMH,
JBIKYIIMMH CHUJIAaMU aHTPOIOTE€HE3a, KOMIIOHEHTAMH Pa3JMYHbIX 3KOCHCTEM U
MPUCIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHHE  BBIABIATH  OTJIMYMTEIbHBIE  IPU3HAKU  JXKUBBIX  CHUCTEM,
MPUCIOCOOJICHHOCTh BUJOB K cpefie OOuTaHusl, aOMOTHYECKHX U OMOTHYECKHX
KOMIIOHEHTOB  JKOCHCTEM, B3alMMOCBA3€M OpPraHu3MOB B  COOOIIECTBax,
AHTPOINOI'€HHBIX U3MEHEHUH B DKOCHCTEMAaX CBOEl MECTHOCTH;

YMEHHE UCIOJIb30BaTh COOTBETCTBYIOIIME apPryMEHTHI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JUISl I0Ka3aTeJIbCTBA POJCTBA OPraHW3MOB Pa3HbIX
CUCTEMAaTUYECKUX TPYIII, B3aUMOCBSA3U OPraHU3MOB U CpeJibl OOUTaHMsI, €INHCTBA



YeJI0OBEYECKUX pac, HEOOXOAMMOCTH COXpaHEHHsS MHOrooopasus BHJIOB U
HKOCUCTEM KaK YCJIOBHS COCYIIECTBOBAHUS IPUPOBI U YEIIOBEUECTBA;

yYMEHUE peliaTh OUOJIOrHYECKUE 3a/1a4H, BBISIBISATh MPUUMHHO-CIIEACTBEHHBIE
CBSI3U MEXY UCCIIEyeMbIMH OMOJIOTHYECKUMHU MPOLIECCAMU U SIBJICHUSMH, JeJIaTh
BBIBOJIbI U TIPOTHO3BI HA OCHOBAHUH MOJYYEHHBIX PE3YJIbTATOB;

YMEHHE BBINOJHATH JIA0OpaTOpHBbIE U TMpaKTUYeCKUue padoThl, COOIIOIAThH
npaBuiIa mpu padboTe ¢ ya4eOHBIM U JTab0paTOpHBIM 000PYI0BaHUEM;

YMEHHE BBIABUTATh THUIIOTE3bl, MPOBEPATh UX OIKCIEPUMEHTAIbHBIMU
cpeacTBamMH, (QOpMYIUpPYsS LENb HCCICAOBaHUS, AHAIU3UPOBATH IOJTYYCHHbBIE
pe3yabTaThl U JIeJaTh BHIBOJIBI;

YMEHUE y4acTBOBAaTh B Yy4e€OHO-UCCIEA0BATEILCKOM paboTe Mo OuoJIoruw,
HKOJIOTUM W MEIUIIMHE, MPOBOAMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOIIECTB, U
nyOMMYHO  TPEACTABIATH  MONYYCHHBIE  pE3yJbTaThl HAa  yUYEHUYECKUX
KOH(epeHIusX;

yYMEHHUE OIEHUBATH TUIOTE3bI U TEOPUHU O MPOUCXOKICHUN )KU3HU, YETOBEKa
U YeJOBEUECKUX pac, 0 MPHUUMHAX, TOCIEACTBUAX M CIMOCO0aX MpeoTBpAICHHS
rJ100aabHbIX U3MEHEHUH B Ouocdepe;

YMEHHUE OCYIIECTBISATh OCO3HAHHBIM BhIOOp Oynyiied npodeccunoHanbHON
JeATEIbHOCTH B 00JAaCTH OMOJIOTUH, SKOJIOTHH, TPUPOIONOJIb30BAHUS, MEIUIUHBI,
OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPUHU, CEIbCKOTO XO3siCTBa, MUIIEBON
MPOMBIIIVICHHOCTH, YTAyOJsTh TO3HABaTENIbHBIA HHTEPEC, HAMpaBICHHBIN Ha
OCO3HAaHHBIA  BBIOOP  COOTBETCTBYIOLIEH  mpodeccuu U TPOAOTIKEHHE
OMOJOTUYECKOTO 00pa30BaHUsI B OPTraHU3AIMIX CPEIHEro MpodhecCHOHATBHOTO U
BBICIIETO 00pa30BaHUAI.
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IMPOBEPAEMBIE HA EI'D ITO BUOJIOI'MN TPEBOBAHMUSA K
PE3YJIbTATAM OCBOEHUA OCHOBHOM OBPA3OBATEJIbLHOH
IMPOTPAMMBI CPEJJHEI'O OBILIEI'O OBPA30OBAHUA

Kon IIpoBepsiemble TpeOOBaHMS K NPeIMETHBIM pPe3yJibTaTaM
NpoBepsieMoro 0CBOEHHSI OCHOBHOM 00pa30BaTe/ibHOI MPOrpaMMbl CPeHEro
TpeOoBaHUS o01ero oopa3oBaHus

ChopMupoBaHHOCTh 3HAHMH O MECTE U POJIM OUOJIOTHUH B CHUCTEME
€CTECTBEHHBIX HayK, B (dhopMupoBaHUU COBpEMEHHOM
€CTECTBEHHOHAYYHON KapTHUHBI MUPA, B TIO3HAHUU 3aKOHOB IIPUPOJIBI
U PpEUICHMM  JKU3HEHHO  BaXHBIX  COLUAJIBHO-ITHUYECKUX,
1 HKOHOMHYECKHX, SKOJIOTHYECKUX MPOOJIeM YeIOBEUYeCTBa, a TAKXKe B
pELIEHNN BOIPOCOB PALMOHAIBHOIO IPHUPOJONOJIb30BaHUSA, B
(GOopMHpPOBAHNU IIEHHOCTHOTO OTHOIICHHS K TpUpojae, OOMIIECTBY,
YeJIOBEKY; O BKJIA/Ie POCCHICKHX U 3apyOeKHBIX YUEHBIX — OMOJIOTOB

B pa3BUTHE OMOJIOTUU

Brmagenme cucremoil 3HaHMI 00 OCHOBHBIX METO/aX HAay4HOTO
MO3HAHUS, UCTIONB3YEMbIX B OMOJIOTUYECKUX MCCIEI0BAHHUAX KUBBIX
O00BEKTOB M JKOCHCTEM (ONMCaHHe, HU3MEpEeHHe, MpPOBEICHUE
HaOJI0/IeHui); crmoco0aMu BBISBICHHUS M OLEHKH AHTPOIIOTE€HHBIX
MU3MEHEHHH B IPHPOJIE.

2 YMeHre BBIIBUTAThH THIIOTE3bI, IPOBEPSATH UX IKCIEPUMEHTATHHBIMH
cpenctBamu, (opMynHpys Lenb WCCIENOBAaHHS, AaHAIN3UPOBATh
HOJTYYCHHBIE Pe3yIbTaThl U AETaTh BHIBOIBIL.

BeIsiBIeHHE 3aBHCHMOCTH MEXIY HCCIEAYeMbIMH BEJTMYMHAMH,
00BSCHEHHUE MMOTYYEHHBIX PE3yIbTaTOB M (hOPMYIHpOBaHNE BHIBOJIOB

C UCITIOJIb30BAHUCM HAYYHBIX HOHSITI/If/'I, TGOpI/Iﬁ " 3aKOHOB

YMeHue BIaneTh CHUCTEMOW OWMOJOTHYECKUX 3HAHWM, KOTOpas
BKJIIOUAET: OCHOBOIIOJATaloIMe OMOJIOTMYECKUE TEPMUHBI M TOHSATHS
(KU3Hb, KJIETKA, TKAHb, OPTaH, OPraHW3M, BUJI, TIOMYJISAINS, SKOCHCTEMA,
ouoreHo3, orochepa; MeTabOIM3M, TOMEOCTa3, KIETOUHBI UMMYHUTET,
OuocuHTe3 Oemnka, OHOMONUMEpBI, JWUCKPETHOCTb, CaMOPETYJISIIHS,
3 CaMOBOCIPOU3BE/ICHUE, HACJICICTBEHHOCTbD, M3MECHUMBOCTD,
SHEPro3aBUCUMOCTh, POCT U Pa3BUTHE);
Oouonoruueckue teopuu: kietoyHas Tteopus T. IlIBanna, M.
[MIneinena, P. BupxoBa; KIOHAIBHO-CEIIEKTUBHOrO UMMyHuTeTa 11

Opnux, N.1. MeunukoBa, XpoOMOCOMHas TE€OpUsI HACIEACTBEHHOCTH

T. Moprana, 3akoH 3apoabieBoro cxoacTtsa K. bapa, sBononnonHas




teopust Y. JlapBuHA, CHHTETHYECKas TEOpHUs SBOJIOLHUH, TEOPHS
anTpororere3a Y. Jlapsuna; Teopus Ouoreornenoza B.H. Cykauéna,
yuenne H.W. BaBunoBa o eHTpax MHOT0OOpasusi ¥ MPOUCXOXKICHHS
KylIbTypHbIX pactenuil, yudeHue A.H. CepepuoBa o mnyrsix u
HaTpaBIIEHUSX IBOJIONNH, yaeHue B.W. Bepranckoro — o 6uocdepe);
3aKOHBI  (eIMHOOOpa3Wsi  MOTOMKOB  TIEPBOTO  TOKOJICHWS,
pacIIeIUIEHHs] TPU3HAKOB, HE3aBUCUMOI'0 HACIEAOBAHMS NPU3HAKOB
I'. MeHnaens; CUEIIIEHHOIO HACJlEeA0BaHUs NPU3HAKOB U HAPYLICHUS
cuerieHuss reHoB T. MopraHa; TOMOJIOTHYECKHMX DPSJIOB B
HacleacTBeHHOM wu3MeHunBoctTi H.M. BaBmioBa; reHeTHYecKOro
paBHoBecus JIx. Xapau u B. BaitnOepra; 3apossimieBoro cxojcrsa K.
bapa; 6morenernyeckuii 3akoH 3. ['ekkenst, ®. Mroiepa);
MPUHIIUIIBI (YUCTOTHI TAMET, KOMILIEMEHTAPHOCTH);

npasuia (MmuaEMyMa FO. JInbOuxa, SK0JI0rH4ecKoil mupaMubl Yrced,
Ouomacchl M 3HEPIun);

runoTe3bl (koauepBatHoi A.W. Omnapuna, mepBudHOro OynboHa JK.

Xomnneitna, mukpochep C. Dokca, pudozuma T. Yek)

YMmenue peuiatb IMMOUCKOBBIC OMOJIOrHYECKHUE 3aJa4l, BbIIBIIATH
MNPUIUHHO-CIICACTBCHHBIC CBA3HU MCKOY HCCICAYCMbIMU
OHOJIOTMYECKUMU 06”I)GKTaMI/I, mnmponeccamMm M SABJIICHHUAMU,; OCIATh
BBIBOABI U TPOIrHO3bI HA OCHOBAHUH IMOJTYYCHHBIX PC3YJIbTATOB,

COCTaBJIATH 'CHOTHUITMYCCKHUE CXEMBI CKPCIIHMBAHUA JI1 pa3HBIX THUIIOB
HaCJICAOBaHMA IMTPU3HAKOB Y OPraHu3MOB, COCTABJIATE CXEMBI IIEPEHOCA

BCIICCTB U SHCPI'UU B OKOCHUCTEMAX (I_[el'II/I IMUTaHWA, IINIICBBIC CeTI/I)

YMeHue ycraHaBIMBaTb B3aUMOCBSI3M MEXJIYy CTPOGHMEM U
(GYHKIMSAMH: OpraHOWJOB, KJIETOK pa3HbIX TKaHEH, opraHamMu H
CUCTEMaMU OpPraHOB y PACTEHUM, XKUBOTHBIX U YEIOBEKA; MEKIY
sTanamMy 0OMEHa BEILECTB; 3TallaMH KJIETOYHOI'O LIUKJIA ¥ )KU3HEHHBIX
IUKJIOB  OpPraHM3MOB; JTallaMd  SMOpPHUOHAJIBLHOTO  Pa3BUTHS;
reHOTUIIOM U (eHoTtunoM, QeHoTunoM u (pakropamu cpeasl
oOuTaHUsA;  TIpoleccaMHM  SBOJIIOLUM;  JBHXKYIIUMU  CHJIAMH
AQHTPOIIOTEHE3a;  KOMIIOHEHTAaMHM  PA3IMYHBIX  JKOCHCTEM U

HpI/ICHOCO6HeHI/IHMI/I K HUM OpPraHu3mMoOB

VMeHHe BBIACTSTH CYIECTBEHHbIC IPU3HAKH:

CTPOCHUSI BUPYCOB, KIIETOK MPOKAPUOT U IYKAPUOT; OJHOKICTOYHBIX
U MHOTOKJICTOYHBIX OPTaHM3MOB, BUIOB, OHOT€OIIEHO30B, SKOCHCTEM
u Ouocdepsl; CTPOCHHS OpPraHOB M CHCTEM OPTaHOB PACTCHUH,

JKHNBOTHBIX, YCJIOBCKA, MponeccoB KHU3HCOCATCIIbHOCTH,




NPOTEKAIIUX B OpPraHU3Max pPACTCHUU, XKMBOTHBIX M 4YEJIOBEKA;
OMOJIOTUYECKHX TMPOIECCOB: OOMEHa BemecTB (MeTadom3M),
UH(OPMALIUKU U MIPEBpAILEHHs YJHEPTUHU, OPOXKEHHS, aBTOTPO(HOTO U
reTepoTpoPHOr0 THUMOB NHTaHUs, (OTOCHHTE3a W XEMOCHHTE3a,
MHTO3a, Mei03a, TaMeTOTreHe3a, SMOpHUOreHe3a, IOCTIMOPHOHAIBHOTO
pasBUTHS, Pa3MHOXKEHUS, MHIMBUAYAJIBHOTO Pa3BUTH OpraHU3Ma
(oHTOTEHE3a), B3aMMOJCHCTBUS TE€HOB, TETEPO3WCA; JIEUCTBHUI
UCKYCCTBEHHOIO 0TOOpa, CTAaOMJIM3HMPYIOIIEro, JBIKYILEIO U
Pa3phIBAIOIIETO E€CTECTBEHHOTO O0TOOpa; aJUIONaTpUYecKOro |
CHUMITATPUYECKOTO BHI000pa30BaHUs; BIUSHHUS JBIKYIIUX CHII
DBOJIOIMHM HAa TeHOGOHJ  MOMYJSIUH, IMPUCIIOCOOIICHHOCTH
OPraHM3MOB K Cpele OOWTaHUs, uYepelOBaHUS HaIpaBJICHUI

9BOJIIOLUH,; KPYTOBOPOTA BCHICCTB U ITIOTOKA SHCPIrUU B 3KOCUCTEMAX

C(i)OpMI/IpOBaHHOCTI) YMCHHA BBIACIIATE CYIICCTBCHHBIC TPU3HAKU
BUPYCOB, KIETOK NPOKAPHOT M OYKApPHUOT; OJHOKICTOYHBIX U
MHOTOKJIETOUYHBIX OPTaHU3MOB, BUOB, OMOTEOLIEHO30B U IKOCUCTEM;
0COOCHHOCTH IPOLIECCOB OOMEHA BEILIECTB M IPEBPAICHUS SHEPTUH B
KJIeTKe, (POTOCHHTE3a, IIIACTUYECKOTr0 W PHEPreTHYEcCKoro oOMeHa,
XEMOCHHTE3a, MHUTO3a, MeH03a, OIUIOJOTBOPEHHS, pa3BUTUS H
Pa3MHOKEHUS, UHAUBUIyaJIbHOTO Pa3BUTHS OpraHn3Ma (OHTOreHesa),
00pBHOBI 3a CYIIIECTBOBAHUE, €CTECTBEHHOI0 otbopa,
BUJI000pa30BaHus, MPUCIOCOOJICHHOCTH OpraHM3MOB K cpene
O6I/IT3.HI/I$[, BJIMAHUSA KOMIIOHCHTOB JKOCHUCTEM, AHTPOIIOICHHBIX
U3MEHEHH B 9KOCHUCTEMaxX CBOEI MECTHOCTH, KPyTrOBOPOTa BEILIECTB

W TIpeBpaIleHus SHEPTUH B 6nochepe

YMmenue UCIIOJIb30BaTh COOTBETCTBYIOLIME apryMEeHTHI,
OMOJIOrMYECKYI0 TEPMHUHOJIOTHIO U CUMBOJIUMKY IS J0Ka3aTelbCTBA
POJICTBA OPTaHNU3MOB Pa3HBIX CUCTEMAaTUYECKUX IPYIIIT; B3aUMOCBSI3U
OpraHM3MOB M cpeAbl OOWTaHUsS; E€IUHCTBA YEJIOBEYECKHX pac;
HEOOXOJUMOCTH  370pOBOrO  oOpa3a  JKHM3HHM,  COXPaHEHUs
pa3zHoo0pa3usl BUIOB M SKOCHUCTEM KaK YCJIOBHUS COCYIIECTBOBAaHUS

npupoabl U 4CJII0OBEYCCTBA

YMeHHe KpPUTHYECKH OIEHMBATh HH(POPMAIMIO OHOJIOTHYECKOTO
COJIepKaHUs; UHTEPIIPETUPOBATh 3TUUECKHUE ACTIEKTHI COBPEMEHHBIX
UCCIIeIOBaHU B OWONOTWUH,  MEIUIUHE, OWOTEXHOJOTHUH;
paccMaTpHuBaTh rI100anbHbIC 9KOJIOTUYECKUE poOIEeMbI
COBPEMEHHOCTH, (POPMHUPOBATH IO OTHOIICHUIO K HUM COOCTBEHHYIO

IIO3UIIHIO




INEPEYEHD 2JIEMEHTOB COJAEPXAHMUS, IIPOBEPAEMbIX HA EID
1O BUOJIOI'UAN

Kon

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKAaHUSA

buomorns kax HayKa. ’KuBBIe cUCTEMEBI B UX HN3YUCHUEC

1.1

CoBpemeHHass Ouosiorus — KOMIUIEKCHas Hayka. buonoruueckue Hayku u
u3ydyaeMble UMH IpoOsieMbl. DyHAaMeHTanbHbIE, MPUKIAIHBIE U IIOWCKOBBIE
Hay4yHbI€ UCCIIEZIOBAHUS B OMOJIOTHH.

3HadyeHne Ononorud B (HOPMHUPOBAHMH COBPEMEHHOW €CTECTBEHHO-HAYYHOM
kapTuHbl Mupa. [Ipodeccun, cBszannbie ¢ Ouonorueil. 3HayeHne OMOIOTHH B
MPAKTHYECKON JesTeNbHOCTH 4YEJNOBEKa: MEIUIIMHE, CEIbCKOM XO3SICTBE,

IIPOMBILUIEHHOCTH, OXPaHe MPUPOIbI

1.2

1.3

JKuBbIe cUCTEMBI KaK MpeaMeT n3ydeHus: 6nonornu. CBOWCTBA )KUBBIX CUCTEM:
€IMHCTBO XMMHUYECKOI'0 COCTaBa, AUCKPETHOCTh U IEJIOCTHOCTh, CIOXKHOCTh U
YIIOPSIOYCHHOCTh CTPYKTYPBHI, OTKPBITOCTH, caMoOpraHu3aIHs,
CaMOBOCIIPOU3BEJICHHE, Pa3ApakUMOCTh, U3MEHYMBOCTb, POCT U Pa3BUTHE.

VYpOBHM OpraHM3alyy KUBBIX CUCTEM: MOJIEKYJIAPHBIH, KIETOUHBIH, TKAHEBBIH,
OpraHU3MEHHBIN, MONYJIIIUOHHO-BUJOBOM, HKOCUCTEMHBII
(OuoreonieHoTHueckuii), onochepusiii. [Iporeccbl, MpoUCXOIAIIME B >KHUBBIX
cucremax. OCHOBHbIE NPU3HAKU KUBOTO. JKM3HB Kak (opMa CyIIECTBOBAHHUS

MaTepuu

Metoael Ouonormueckord Hayku. HaOmioneHuwe, u3MepeHHE, IKCHEPHUMEHT,
cucremaTtuszanus, MeraaHaiu3. lloHsATHE O 3aBUCHMOW W HE3aBUCHUMOU
nepemeHHoi. [inannpoBanue skcriepuMenTa. IloctaHoBKa U IpOBEPKa TUIIOTES.
HyneBass runore3a. I[lonsitue BBIOOpKM U €€ mocToBepHOCTh. Pa3zbpoc B
Ouojornueckux AaHHbIX. OLEHKa JOCTOBEPHOCTH MOJIYYEHHBIX PE3YJIbTAaTOB.
[IpnunHbI HCKaXXKEHUS pe3yIbTaTOB 3KcrepuMeHTa. [loHsTHE cTaTucTHYecKOoro

TECTAa

Kiterka xak Omomornyeckas cucrema

2.1

Krnetka — cTpykTypHO-(GYHKIIMOHATBHAS €IMHULIA KUBOTO. VICTOPHS OTKPBITHS
kinetku. Pabotsl P. I'yka, A. JleBenryka. Knerounas teopus (T. 1lIBann, M.
[neiinen, P. BupxoB). OCHOBHBIE TOJOXEHUS COBPEMEHHOW KJIETOYHOU
TEOPHH.

Meroasl  MOJIEKYJISIPHOM W KJIETOYHOM  OWOJIOTHMH:  MHKPOCKOIIHS,
xpomatorpadus, snmekTpodopes, METo MEUEHBIX aTOMOB, Au(QepeHInanbHoe

HeHTpUu(dyrupoBanue, KyJIbTHBUPOBAHUE KIETOK
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XUMHUYECKUH COCTaB KIETKU. Makpo-, MUKPO- U YJIbTPaMHKpPO3JIEMEHThL. Boga u
€€ poJIb KaK pacTBOPUTEINs, PEareHTa, ydyacTue B CTPYKTYPHUPOBAHUM KIIETKH,
TEIUIOpErysiuu. MuHepanbHbIe BEIIECTBA KJICTKU, UX OMOJIOTHYECKasl POb.
Ponb kKaTHOHOB M aHMOHOB B KIIETKE.

buonoruueckue mnonumepsl. benku. AMHHOKHCIOTHBIH COCTaB OEIIKOB.
Ctpykrypbl OenkoBoii Moinekynbl. [lepBuuHas CTpykTypa Oenka, MenThaHas
cB3b. BropuyHas, TpeTWuyHas, 4YeTBEPTHYHAs CTPYKTYyphl. JleHaTypanus.
CgoiictBa 6enxoB. Knaccugukarus 6enkoB. bruonornyeckue GpyHKIUM OEIKOB.
VYrneBonbl. MoHOCaxapubl, TUCaXapyabl, OJUTOCAXaPHUIbl U TOJIMCAXaPHIbI.
O0mmit TuTaH CcTpoeHUsT W (DUBUKO-XMMHYECKHE CBOWCTBA  YIJIEBOJOB.
buonornueckue GyHKIIMH YTIE€BOIOB.

Jlumuger. TunpodunpHO-rUApOdoOHBIE cBOMicTBA. Knaccudukarus JHMHUIOB.
Tpurnuuepunsl, Gochonunuapl, BOCKH, CTepouabl. bruonorudeckue (yHKIUU
mununoB. OOmmume cBoiicTBa OWONOTHYECKMX MeMOpaH — TEKyd4ecTb,
CIOCOOHOCTH K CaMO3aMbIKaHHIO, TOTYITPOHHIIAEMOCTb.

Hyxneunosbie kucnorel. JIHK u PHK. CrpoeHue HyKIEHMHOBBIX KHCIOT.
Hyxneoruasl. [Tpunnun kommiementapuoctu. [Ipasuno Yapragda. Ctpykrypa
JHK — nBoitras cimpanb. MecTtonaxoxaenue u ouonorunueckue Gpynkmuu JJHK.
Buast PHK. ®ynkuun PHK B kietke.

Crpoenue monekynsl AT®. Makpospruueckue cBs3u B MmoJiekyiae ATO.
buonornueckue ¢pynkunu AT®. BoccTaHOBIEHHBIE TEPEHOCUUKU, UX QYHKIIUU
B kietke. CekBenupoBanue JTHK.

CtpykrypHas OHOJOTHS: OMOXUMHUYECKHE W OMOPHU3NYECKHE HCCICTOBAHUS

COCTaBa U MPOCTPAHCTBEHHOU CTPYKTYPBl OMOMOJIEKYJT

2.3

Tunsl KJIETOK: dyKapuoTHYecKas U mpokapuotuyeckas. CTpyKTypHO-
G yHKIHOHATbHBIE 00pPa30BaHUS KIETKH.

CrpoeHue mpokapruoTuueckor kineTku. KiierouHas creHka OakTepuilt U apxeil.
OcCoOeHHOCTH CTPOEHUSI TeTepOoTpO(HON M aBTOTPO(HON MPOKAPHOTHUYECKHX
KJIETOK. MecCTO U pojib MPOKAPHOT B OMOIIEHO3aX.

Crpoenre 1 QyHKIIMOHUPOBAHHUE dYKapUOTHUECKOH KieTku. [lnasmarnueckas
meMmOpana (razmanemma). CTpykTypa Iia3MaTiieckoi MeMopansl. Tpancnopt
BEIIECTB uepe3 IUIa3MaTUYecKyl0 MeMOpaHy: NacCUBHBIA (Auddysus,
obneruénnas auddysus), akTUBHBIA (MIEPBUYHBI W BTOPUYHBIA AKTUBHBIN
tpancnopt). [lomynponuriaemocth MeMOpaHbl. PaboTa HaTpHii-KaIHMeBOTO
Hacoca. DHAONUTO3: MUHOIUTO3, (aronuto3. Dk301uuTo3. Kierodnas creHka.
CtpykTypa U GYHKIIUU KIETOYHON CTEHKH PacTeHUl, TpUOOB.

Huromnasma. [utozonb. I{utockener. [IBmkeHue nutomiazMbl. OpraHoOWAbI
kiaeTkr. OpHOMEMOpaHHBIE OPraHOWAbl KIJIETKH: 3HJOIUIa3MaTHYecKas CeTh

(OIIC), anmmapart ['onpmKku, TM30COMBI, UX CTpOEHHE U (YHKIMH. B3anMocCBs3b




0JIHOMEMOpaHHBIX OPraHOUAOB KIeTKH. CTpoeHue IrpaHyIsIpHOrO PETUKYIIyMa.
Cunre3 pactBopuMbIXx OenkoB. CHHTE3 KJIETOUHbIX MemOpaH. [maaxuit
(arpaHyssipHBIA) SHIOMIA3MAaTUYECKUN peTukynyM. CekperopHas (QYHKUIUSA
anmnapata ['onpmxu. TpaHcropT BemiecTB B KileTKe. Bakyonu pacTUTENbHBIX
kieTok. Kirerounslit cok. Typrop.

[TosnyaBTOHOMHBIE OPraHOUABI KIETKH: MUTOXOHAPHUH, IJIACTHIBI.

Crtpoenne u (yHKIUM MUTOXOHApUN W 1utactui. [lepBuuHble, BTOpUUYHBIE U
CIIO)KHBIE  IUIACTUABI  (POTOCHHTE3UPYIOIIUX  JYKApUOT.  XJIOPOILIACTHI,
XPOMOILIACTBI, JIEMKOIUIACTHI BBICIIUX PACTEHUH.

HememOpannbie opranouapl kinetkd CrpoeHne U (QyHKIMM HeMeMOpaHHBIX
opraHousioB kjeTtku. Pubocombl. MukpodunameHTsl. MBIlIeUHbIE KIETKH.
Muxkpotpyboukn. Krnerounsii mentp. CTpoeHHWE M JABMKCHHUE >KTYTUKOB M
pecHu4ek. MUKpOTpyOOUKH IUTOMIIa3MBbL. LIeHTpHOIb.

Anpo. OGonouka siApa, XpOMATHH, KapuOIIa3Ma, SAPBIINIKH, UX CTPOCHUE U
bynkuuu. SnepHsiit 6enxoBbI MaTpuKC. IIpocTpaHCTBEHHOE pPACHOIOKEHUE
XpOMOCOM B MHTep(a3HOM sape. benku XxpoMaTHHA — THCTOHBI.

Knerounsie BxmtoueHus. CpaBHUTENIbHAs XapaKTEPUCTHKA KIETOK 3IYKApUOT

(pacTuTeabHOM, )KUBOTHOM, TPUOHON)
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AcCCUMUIISIIIMA U TUCCUMIIIALIUS — JIBE CTOPOHBI MeTabonu3Mma. Tumel oOMeHa
BEIIIECTB: aBTOTPOHBIN U TeTepoTpoHBINA. YUacTHe KUCIOpOoJa B OOMEHHBIX
nporeccax. DHepreTuueckoe obecneueHne KieTku: mnpespamenne ATO B
oOMeHHBIX mporeccax. DepMEeHTATUBHBIA XapakTep PEaKIHil KIETOYHOTO
Merabonu3ma. DepMeHTHI, UX CTPOCHHE, CBOWCTBA M MEXaHU3M JIEUCTBHS.
Kodepmentsl. Otnnuus (EepMEHTOB OT HEOPraHMYECKHUX KaTallu3aTOpOB.
benku-aktuBaTopel M OEJIKU-UHTHOUTOpPBI.  3aBHCHMOCTb  CKOPOCTH
(epMEHTATUBHBIX PEAKIHA OT Pa3IHUHbIX (AKTOPOB.

[lepBuuHBIl CHHTE3 OpraHMYecKuX BemiecTB B KieTke. Potocunre3. Poib
XJIOpOIIJIaCTOB B mporecce ¢orocuHTe3a. CBeroBas W TeMHOBas (hasbl.
[IponykTuBHOCTH (poTOCHHTE3a. BrusiHHe pa3nuuHbIX (PaKTOPOB Ha CKOPOCTH
¢dorocunTe3a. 3HaueHnEe POTOCUHTE3A.

XeMOCHHTES. Pa3nooOpa3zue OpPraHU3MOB-XEMOCUHTETUKOB:
HUTpUuuLUpyroume 6akTepuu, xeine300akTepun, cepodakTeprn, BOIOPOAHbBIE
OaxTepun. 3HaYEHHE XEMOCUHTE3A.

AHa’poOHble opraHu3mbl. Buabsl Opokenus. [IpoaykTsl OpokeHHS U UX
UCIIOJIb30BAaHUE YEIOBEKOM. AHA’3pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKThI
OMOTEXHOJIOTHH U BO30YIUTENN OOIe3HE.

AdpoOHBIE OpraHu3Mbl. DTalbl SHEepreTuyeckoro ooMeHa. [loaroroBuTenbHbIN

atan. I'mukoaus — GCCKI/ICJIOPOI[HOG PaCIICTINIICHUEC T'TTFOKO3bI.
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buonornveckoe OKMCIICHHE, WIN KJIETOYHOE JbIXaHue. Poib MUTOXOHApHIA B
mporeccax — OMONOTMYEecKOoro  okucieHusa.  Lluknmdeckme — peakium.
OxucnurensHoe ¢pochopunuposanue. [IpenmyiiecTsa a3poOHOro MyTH 0OMeHa

BEILIECTB Nepe] aHadpOOHBIM. D(H(HEKTUBHOCT 3HEPTeTUYECKOI0 0OMEHa

Peaknuun MarpuuHoro cuHtesa. [IpmHIMIT KOMIUIEMEHTApHOCTH B PEAKLMIX
MaTpU4yHOro  cuHTe3a.  Peanuzamus  HacjleICTBEHHOW — MHGOpMaIuu.
I'eneTnueckuii ko, ero cBoiicTBa. TpaHckpunisg — MaTtpuuHblii cuaTe3 PHK.
[IpyHUIMIIBI  TPAHCKPUIILMU:  KOMIUIEMEHTAPHOCTb, AHTUIAPAJLIEIbHOCTD,
ACUMMETPUYHOCTb. TpaHcisanus u e€ stanbl. Yyactue TpaHcnoptHeix PHK B
O6uocunTese Oenka. YcioBus 6uocunresa 6enka. KogupoBaHue aMHHOKHUCIIOT.
Poib pubocom B OuocuHTE3E Oenka.

Opranu3zanys reHoMa y IpoKapuoT U 3YKapHoT. Perymsius akTUBHOCTH I'€HOB
y npokapuoT. ['unoresa onepona (. XKakob, K. Mano). Perynsamus oOMeHHBIX
IIPOLIECCOB B KileTKe. KieTouHblil romeocras.

Bupychbl — Hekierounble (OpMBI KU3HU U OOsMratHele napasutbl. CTpoeHue
HPOCTHIX U CIOXKHBIX BUPYCOB, pETPOBUPYCOB, OakTeprO(haros.

BupycHbie 3a001eBanus 4enoBeka, >KkuBOTHbBIX, pactenuid. CITMJ], COVID-19,

conraJibHbIC U MCAUIINHCKHEC HpO6H€MBI

2.6

Knerounsli 1uKI, €ro mnepuoabl u peryisanusa. WHrepdaza u  MHUTO3.
Oco0eHHOCTH TIPOIECCOB, MpOoTeKaImuX B HHTepdase. [lonroroBka KIeTku K
nenenuto. [IpecuHreTnuecknii  (MOCTMUTOTHYECKHM), CHHTETHYECKUH U
HNOCTCUHTETHYECKUH (IPEMUTOTHUYECKHIT) Iepruoibl HHTEP(]A3bI.

Marpuunsiii cunte3 JIHK — pemnmmkanus. [lpunnuner penmukamuu JHK:
KOMIUIEMEHTAapHOCTb, IIOJIyKOHCEPBAaTUBHBIM CHHTE3, aHTHIAPAJUIEIbHOCTD.
Mexanusm perunkaunu JJHK. Xpomocomel. Ctpoenue xpomocoM. Tenomepsl u
TeroMepaza. XPOMOCOMHBIM HAOOp KJIETKM — KapuoOTUIl. JUIUIOMAHBIA U
rarmIouAHbIA  HAaOOpBl XpomMocoM. ['omomornynbie xpomocoMmsbl. [lomoBbie
XPOMOCOMBI.

[enenne knerkun — muTo3. CTaguu MUTO3a U IPOUCXOSAIINE B HUX ITPOLIECCHI.
Tunel muro3za. Kapuoknnes u nurokuHe3. buonornueckoe 3Hau€HHE MHUTO3a.
Perynmsauust mutoTHueckoro mnukina kiueTkd. I[IporpamMmmupyemast KieTo4Hast
ru0esnp — anomnTo3.

CDYHKHI/IOHaJ'ILHaH Ir€HOMHKA

Opranusm Kak Ouosornyeckas cucrema

3.1

OI[HOKJ'ICTO‘IHBIG, KOJIOHHAJIBHBIC, MHOTI'OKJICTOYHBIC OpraHu3MbI n

MHOT'OTKAHEBbIC OPTaHU3MBI.




@opMbl  pa3MHOXKEHUS OPraHU3MOB: Oecmosoe (BKIJIIOYash BEreTaTUBHOE) M
nojioBoe. Buasl 0Oecronoro pa3MHOXKEHHs: TOYKOBaHHE, CHOPYJISAIUS,
dbparmeHTanMsI, KIOHUPOBAHHUE.

[TonoBoe pa3mHoxkenue. llomoBbie kieTku, wian ramersl. Meito3. Craaun
Mmeno3a. IloBenenue xpomocom B Menose. Kpoccunrosep. buonornueckuii
CMBICJI M€H03a U MOJIOBOIO Ipolecca. Meno3 U €ero MecTo B AKU3HEHHOM LIMKJIE
OpraHU3MOB.

[Ipen3aponpimeBoe pasurue. ['ameroreHes y >KMBOTHBIX. [10y0BBIE Kele3bl.
OOpa3zoBanue W pa3BUTHE TOJOBBIX KieTOK. CrnepmaToreHe3 M OOIEHES.
CtpoeHune mosioBeIX KieToK. OmionoTBOpeHHE M 3MOpPHOHAIBHOE pa3BUTHE
JKUBOTHBIX. CnocoObl  OIJIOJOTBOPEHHS: Hapy»KHOE, BHYTPEHHEE.
[TapTenorenes.

WnnuBunyanbHOoe pa3BUTHE OpraHu3MoB (oHToreHe3). Craamu sMOpHOreHes3a
YKUBOTHBIX (Ha mpumepe asarymkn). Jpoonenue. Tumst apobnenus. OcobeHHOCTH
JIpOOJICHUST MIIEKOIUTAIONINX. 3apOBIIICBEIC JIUCTKU (TacTpyIIsius). 3aKiaaKa
OpraHOB W TKaHEW U3 3apOJBIIIEBBIX JIMCTKOB. B3anMHOe BiMsHHE YacTeil
pa3BuBaloOLIerocs 3apoibllia (3MOpUOHAIbHAS WHAYKIMS). 3aKiajJka IJIaHa
CTPOEHUS KMBOTHOT'O KaK pe3yJibTal MEpPapXUUYECKHX B3aMMOJEHCTBUM T'€HOB.
Bnusinue Ha SMOpHOHANIbHOE DPAa3BUTHE PA3NIUYHBIX (AKTOPOB OKpYKarolei
Cpenbl.

Poct u pasButue xkuBoTHbIX. [locTamOpuoHanbHbI mnepuon. Ilpsmoe wu
HenpsiMoe pasButue. Pa3Butue ¢ Meramopdo3oM y OECIO3BOHOYHBIX U
MO3BOHOYHBIX >KUBOTHBIX. bHOJOrHYecKoe 3HayeHue NPsIMOTO U HEMpPSIMOro
pa3BUTHS, UX pacIpocTpaHeHue B npupoje. Tumbl pocta KUBOTHBIX. DakTOpBI
pEerylslud poCTa KUBOTHBIX M uenoBeka. CTaauud MOCTIMOPHOHAIBHOTO
pa3BUTHS y KUBOTHBIX U 4esioBeka. [leproasl OHTOreHe3a yenoBeka.
PasmHoxkeHue u pasButHe pacteHuwil. [amerodputr u cmopodur. Meito3 B
KU3HEHHOM 1uKie pacteHuid. OOpa3zoBaHue cmop B Mpolecce Meinosa.
I'amerorene3 y pacreHuid. OIUIOZOTBOPEHUE UM Pa3BUTHE PACTUTEIBHBIX
opranu3MoB. /[BoitHOe OTIOAOTBOpEHNE y IBETKOBBIX pacTeHuil. OOpa3zoBaHue
U pPa3BUTHE CEMEHU. MexXaHW3Mbl peryjsilud OHTOIE€HE3a Yy pPACTeHUH H

KHUBOTHBIX

3.2

I/ICTOpI/Ifl CTAHOBJICHHUA W pPa3BUTHUA T'CHCTHUKU KaK HAYKH. OcHOBHBIC
TCHETHUYECKHE TOHATUS M CHMBOJLI. I 'OMOJIOrHYHEIE XPpOMOCOMEI, aJlJICJIBHBIC
T'CHBI, aJIbTCPHATHBHBLIC IIPHU3HAKH, I[OMI/IH&HTHI;IfI n peHCCCHBHBIfI IMPpU3HAK,
roMo3urorTra, rereposurora, 4ucras JIMHUA, FI/I6pI/II[bI, I'CHOTMUII, (I)CHOTI/IH.
OCHOBHEBIE MCTOAbI TI'CHCTHUKM: FI/I6pI/I,I[OJ'IOFI/I‘I€CKI/II71, HI/ITOHOFI/I‘ICCKI/II;'I,

MOJIEKYJIIPHO-T€HETUYECKUI
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Monorubpuanoe ckpemuBanue. llepBwlii  3akoH MeHmens — 3aKOH
eIMHO00pa3usi TUOPHIOB IEpBOro MmokoyeHus. IIpaBuio TOMHHUpPOBaHMS.
Bropoii 3akoH MeHaens — 3aK0H paclICIUICHHs IPU3HAKoB. LluTomornueckue
OCHOBBI MOHOI'MOPHTHOTO CKpeluBaHus. ['UmoTes3a 4ucToThl ramMer.
AHanusupytoliee ckpemuBaHue. [IpoMexKyToOUHBIN XapakTep HAcIeI0BaHUS.
Paciennenue npu3HaKkoB IIPpU HEMTOJIHOM JOMUHUPOBAHUH.

Jurubpunnoe ckpeuBanue. Tpetuil 3akoH MeHzenst — 3aKOH HE3aBHCHUMOI'O
HAacJIEJIOBaHUs  NpU3HAKOB.  lluTonoruueckue  OCHOBBI — JUTHOPHUIHOTO
CKpELIUBaHUs.

CuennenHoe HacnenoBaHue mnpusHakoB. Pabotel T. Moprana. CuerieHHOe
HaCJIEJJOBAHUE I'€HOB, HapyIIECHUE CLEIUICHUS MEXIy reHaMu. XpOMOCOMHAs
TEOpUs HACJIEACTBEHHOCTH.

I'eneruka moma. XpOMOCOMHBIM MEXaHU3M OIPEAEIEHHS Moja. AyTOCOMBI U
II0JIOBBIE XPOMOCOMBI. I'OMOraMeTHBIN U reTeporaMeTHslil nou. I'enernyeckas
CTPYKTypa IOJOBBIX XpomocoM. HacienoBaHue NpHU3HAKOB, CLECIUICHHBIX C
I0JIOM.

I'enoTun kak nenoctHas cucrema. IIneoTponus — MHOKECTBEHHOE JEHCTBHE
resa. MHOXeCTBeHHBIM aiuieu3M. B3aumMonelcTBue HEaUIEIbHBIX T'€HOB.

Komnementapuocts. Onucras. [lonumepus

B3aumopeiictBue reHotuna U cpensl Opu  (opMHpOBaHMM  (EHOTHUIIA.
M3menunBOCTh NpU3HAaKoB. KauecTBEHHbIE M KOMMYECTBEHHBIE MPU3HAKU. BHIbI
M3MEHYMBOCTHU: HEHACIIEJCTBEHHAS U HACIIEICTBEHHASI.

MomudukanonHas  u3MeHuuBocTh.  Pomb  cpempl B (OopMHpOBaHHUU
Moau(UKaIMOHHON M3MeHunBoCcTH. Hopma peakiu npusHaka. BapuanmoHHbII
psan u BapuanmonHas kpuBas (B. Moranncen). CpoiictBa MoanduKalMOHHOM
M3MEHYHUBOCTH.

['enHoTunmueckass M3MEHUMBOCTh. (CBOWCTBA TI'€HOTHUIHMYECKOM HW3MEHUMBOCTH.
Bupl reHOTHIIMUECKON N3MEHUMBOCTH: KOMOMHATHBHASL, MyTalllOHHAs!.
KomOunatuBHass W3MEHUMBOCTh. Mei03 U TOJOBOM IIpoliecC — OCHOBA
KOMOWHATUBHOW N3MEHYUBOCTH. P0OJIb KOMOMHATHBHON N3MEHUYMBOCTH B CO3/IaHUH
TEHETUYECKOro pa3Ho00pa3ys B Ipeieax OJHOrO BUJA.

MyTaunoHHast U3MEHUMBOCTb. BUbl MyTalnii: reHHbIe, XpOMOCOMHbBIE, TEHOMHBIE.
CrioHTaHHBIE U MHIYLUPOBAHHBIE MYTAlMU. SIIEpHBIE M LWTOILUIA3MaTUYECKUE
mytauuu. Comarnyeckue W TOJOBble MyTauuu. [IpUuMHBI BO3HMKHOBEHMS
MyTauuil. MyTareHbl ¥ UX BIUSHME HA OPraHU3Mbl. 3aKOHOMEPHOCTH
MYTalMOHHOIO Tpoliecca. 3aKOH TOMOJIOTMYECKUX PsIOB B HACIEACTBEHHOMN
m3meHunBoctn  (H.MA.  BaBunoB).  BHesaepHas  W3MEHYMBOCTH U

HaCJICACTBCHHOCTb
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Kapuorun wyenoBeka. MexayHapoJHas TporpaMma HCCIEIOBaHUS TE€HOMa
yejgoBeKa. MeToabl H3YyYEHUSI TEHETHMKH 4YeJlIOBEKa: T'eHEeaIOrM4YeCcKHid,
OJIM3HEIIOBBIH, IIUTOT€HETUYECKHI, MOMYJISIIUOHHO-CTATUCTUYECKH,
MOJIEKYJIIPHO-T€HETUYECKUI. CoBpeMeHHOe onpeJiereHue TeHOTHIIA:
MOJTHOTE€HOMHOE CEKBEHUPOBAHKE, TCHOTUIIMPOBAHKE, B TOM YHCIIE C TOMOILBIO
[MlIP-anamu3a. HacnencrBennele 3a0oiieBaHus — 4YelloBeKa. [ eHHbIE H
XpOMOCOMHbIE ~ Ooyie3HM ~ 4yejoBeka.  boimesHm ¢ HacieacTBEHHOMU
MPEIPaCIIONOKEHHOCTIO. 3HAUCHUE METUIIMHCKON TeHETHKH B TIPEIOTBPALICHUN

U JICUEHUN TEHETUYECKUX 3a00JieBaHn yelioBeka. CTBOIIOBBIE KIIETKHA

JlomecTukaius U cenekuus. 3apoXkIEeHUE CEJIEKIUN U JOMECTUKALMU. YUCHHE
H.M. BaBwioBa 0 IeHTpax NPOHUCXOXKAECHHSA M MHOTO0OpasHs KYJIbTYPHBIX
pacteHuii. Posib cenekumy B CO3JaHMM COPTOB PACTEHUM WU IOPOJ JKUBOTHBIX.
Copt, mopoaa, mTamMM. 3aKOH TOMOJIOTHYECKHX pSAIOB B HACIEICTBEHHOMN
n3menurBocty H.U. BaBuiosa, ero 3naueHue st CEJCKIIMOHHON paboThI.
MeTonpl CEeNeKIMOHHOW paboThl. VICKyCCTBEHHBI OTOOp: MAacCOBBIA H
UHIUBUAYATbHBIA.  OTambl  KOMOMHAIMOHHOM  cenekuuu.  VcnblTanue
MPOU3BOIUTENEH O MOTOMCTBY. OTOOp MO TEHOTUNY C MOMOIIbIO OILIEHKU
(eHoTHIIa TOTOMCTBA U OTOOP 1O TEHOTHITY ¢ TToMoIIbIo ananu3a JJHK.
HckyccTBeHHBIN MyTareHe3 Kak MEeTOJ CeNEKIIMOHHON paboThl. PannaiimonHbIit
U XUMHYECKMH MyTareHe3 KaK HCTOYHMK MyTalMi y KyJIbTYpHBIX (hopm
opranu3moB. lMcronb3oBaHME TEHOMHOI'O pEIAKTUPOBAHHMS U METOJOB
pekomOuHanTHBIX JIHK nist mosydenus ucxoqHoro Marepurana ajisi CeJIeKIIUHI.
[Tonyuenne mnommruionnoB. BHyTrpruBuaoBas ruOpuamzaiys. bianskopoacTBeHHOE
CKpelBaHue, Wi MHOpUIMHT. HepoacTBeHHOe CKpelBaHue, WiIH ayTOPHIHHT.
I'ereposuc u ero npuuussl. Vcnone3oBanue rereposuca B cenekuyn. OtaanéHHas
rubpumsanys. [IpeogoneHune Oecrious MeXBUAOBBIX THOpuaOB. JlocTikeHus

CCJICKIIH paCTeHI/Iﬁ N J)KMBOTHBIX

OOBeKTHI, UCTIOIb3yeMbIe B ONOTEXHOJIOTHH, — KIIETOYHbIE M TKAHEBBIE KYJIBTYPHI,
MUKPOOPTaHU3MBbl, UX XapaKTepUCTHKa. TpagulMoHHas OHOTEXHOJOTHS:
xjiedoneueHne, TOJMYYeHHE  KUCIOMOJIOUYHBIX  MPOIYKTOB,  BHHOJEJHE.
MuxkpoOuonornyeckuii cuHTe3. OOBEKTBI MHKPOOHOJIOTHYECKHX TEXHOJIOTHIA.
[IpousBoacTBO  Oenka, aMHMHOKHCIOT M  BUTaMHHOB. VIcKyccTBeHHOE
OIUIOIOTBOpEHUE. PEKOHCTPYKIMS SIMIEKIETOK W KIOHMPOBAaHHE >KUBOTHBIX.
Merto TpaHCIUIaHTaLUU SAEp KIETOK.

XpoMOCOMHass W TeHHas WHXeHepus. VICKycCTBEHHBIN CHHTE3 TIeHa H
KoHcTpyupoBanue pexomouHaHTHbIX JIHK. JlocTmkeHUss W MepCreKTUBBI
XpPOMOCOMHOW M TEHHOH WHXEHepHH. MenuuHCcKre OWOTEXHOJIOTHH.

Hcnonp30Banne CTBOJIOBBIX KJIETOK




4.1

4.2

4.3

Cucrema n MHOFOO6paSI/Ie OpPraHu4cCKoOro Mupa

buonornueckoe  pasHooOpasue  opranu3MoB. CoBpeMeHHass  cUCTeMa
opranuuyeckoro Mmupa. llpuHnunel kiaaccudukanuu opraHu3MoB. OCHOBHBIE
CHUCTEMATUYECKUE IPYIIIBI OPraHU3MOB.

OCOOEHHOCTH CTPOCHUS U JKU3HEIESITEIbHOCTH OJAHOKJIETOYHBIX OPraHHU3MOB.
Bakrepuu, apxeu, OJHOKIETOUHBIE TPUOBI, OJTHOKJIETOYHBIE BOJOPOCIIH, APYTHe
npotucTtsl.  KosoHManpHble  OpraHu3Mbl.  J[BUJKEHHE  OJHOKIJIETOUYHBIX
OpraHU3MOB: aMEOOUTHOE, )KTYTUKOBOE, PECHUYHOE. 3alUTa y OJTHOKJIETOYHBIX

OpTraHHU3MOB. Pa3I[pa)KI/IMOCTB Y OAHOKJICTOYHBIX OPraHU3MOB. Takcucer

MHoroknaeTounble  pacteHuss. B3auMoCBsA3b 4YacTe€ll  MHOTOKJIETOYHOTO
opranusma. TkaHH, OpraHbel U CUCTEMbl OPraHOB MHOT'OKJIETOYHOI'O OpraHu3Ma.
Opranusm Kak enuHoe Lenoe. TkaHu pacTeHuid. TUIIbI pacTUTENbHBIX TKaHEH:
oOpa3oBaTenpHasi, IOKPOBHAs, MPOBOJMAIIAs, OCHOBHAs, MeEXaHUYECKas.
OcoOeHHOCTH CTpOCHHUS, (PYHKIHMHA ¥ PACIOJIOKCHHUS TKaHEH B OpraHax

pacTeHui

BereraruBHble U reHepaTUBHBIE OpraHbl pacTeHuid. OYHKIIMU OPTaHOB U CUCTEM
opranoB. Kapkac pacrenuii. /[Brm>keHue MHOTOKIIETOYHBIX PACTEHUI: TPOIU3MBI
u "actuu. Iloryomenue BOJABI, YIVIEKACIOIO ra3a U MHUHEPAIBHBIX BEILIECTB
pactenusimu. J{pixanue pactenuit. Jud@y3us ra3os yepes HoOBEpXHOCTh KIETKHU.
TpaHncnopTHbelE cucTeMBbl pacTeHHil. Bpinenenune y pacreHuil. 3amura y
MHOT'OKJIETOYHBIX pacTeHuil. Kyrukyna. CpencrtBa macCUBHOM M XMMHYECKOM
3auThl. OUTOHLINIBL.

Pa3apaxxuMocTh U perynsuus y opraHu3MoB. PazpakxumMocTb U peryisuus y

MHOTI'OKJIETOYHBIX paCTeHHﬁ. PocToBhIe BeliecTBa 1 MX 3HAUYCHUE

4.5

MHorokiaeTouHbsle JKHBOTHBIE. B3anmMOCBSI3b dYacTe  MHOTOKJIETOYHOT'O
opranu3ma. TkaHHu, OpraHbl U CUCTEMbl OPraHOB MHOT'OKJIETOYHOTO OpTraHU3Ma.
Opranusm kak enuHoe menoe. ['omeocras. TkaHM )KMBOTHBIX U YeJIOBEKA. TUIIBI
JKUBOTHBIX TKaHEW: SIUTENMANIbHAS, COCAUHUTENIbHAS, MbILICYHAsl, HEPBHAas.
OcoOeHHOCTH CTpOeHHUsA, (PYHKIMA M PACIONOKEHHS TKaHEH B oOpraHax

JKHUBOTHBIX U YCIIOBCKaA

4.6

Oprasbl ¥ CUCTEMBI OPraHOB KUBOTHBIX. DYHKIIUK OPTaHOB U CUCTEM OpPraHOB.
Onopa Tena opranu3moB. CKeleTbl OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX
JKUBOTHBIX. HapyHbIil 1 BHYTpeHHUH ckeneT. CTpOeHUE U TUIbl COETUHEHUS
KOCTEH.

JIBrKeHrne MHOTOKJIETOYHBIX JKMBOTHBIX. IluTanme xuBoTHBIX. [luTanue
MO3BOHOYHBIX JKUBOTHBIX. JIpixanue >kuBoTHBIX. KoxkHoe npixanue. XKabepHoe

U JIETOYHOE JILIXaHHUE.




JIpIXaHHe TMO3BOHOYHBIX JXMBOTHBIX. DBOJIOIMOHHOE YCIOXXKHEHHE CTPOCHUS
JETKUX TTO3BOHOYHBIX )KUBOTHBIX. JlpIXaTenpHas cucTeMa 4eaoBeka. MexaHn3m
BEHTWISILMM JIETKUX y NTUL U MJIICKONMUTAIOMHUX. TpaHCHOpPT BEIIECTB Yy
opranu3MoB. TpaHCHOPT BeLIECTB Yy JKMBOTHBIX. KpoBeHocHas cucrema u eé
opranel. KpoBeHOCHass cucTemMa  IO3BOHOYHBIX  JKMBOTHBIX. Kpyru
KpOBOOOpAIIeHUsI. DBOJIOIMOHHBIC YCIOXKHEHHUS CTPOCHHUS KPOBEHOCHOH
CHCTEMBI MTO3BOHOYHBIX JKUBOTHBIX. BhIneneHune y opranuzMoB. Briienenne y
KHUBOTHBIX. CokparuTenbHble Bakyonu. Oprasbl BoieneHus. CBsi3b HOJOCTH
TeJla ¢ KPOBEHOCHOM ¥ BBIJICITUTENILHON ccTeMaMH. BriiesieHre y T03BOHOYHBIX
KUBOTHBIX. 3alldTa y MHOTOKJIETOYHBIX JKMBOTHBIX. IIOKpOBBI M UX
IPOU3BO/IHBIE.

Pa3apakuMoCTh U peryssinus y opranu3MoB. Pa3ipaknMocTh y OJHOKIETOYHBIX
opranu3zMoB. Takcucel. Pa3apakxuMocTe W peryssiivs Yy MHOTOKJIETOYHBIX
pactenuii. PocToBbIe BenecTBa U UX 3HaYCHHE.

HepBHas cuctema u peduiekTopHas peryisiiyis Y MHOTOKJIETOYHBIX KUBOTHBIX.
HepBHas cucrema u e€ oTaenbl. DBOJIOLMOHHOE YCIOXKHEHHE CTPOSHUS
HEPBHOW CHUCTEMBI y )KHBOTHBIX.

Pazpabotka anroputmoB M mporpamm Uit 3(p(eKTHBHON (QYHKIIMOHAIBHOM
AQHHOTAIlMM  TEHOMOB,  TPAHCKPHUIITOMOB,  IIPOTEOMOB,  METa0OJIOMOB

MUKpPOOPTaHU3MOB, PaCTCHUH, )KUBOTHBIX U YEJIOBEKa

OpranusMm 4enoBeKa 1 €ro 3/10pOBbe

5.1

Opranbl ¥ cCCTEMBI OpraHoB uesnoBeka. OTenbl FOJIOBHOIO MO3ra T0O3BOHOYHBIX
KUBOTHBIX. Peduekc u pecdraexropHas nayra. be3ycioBHble U yCIOBHBIE
peduiekcel. 'yMopanbHasi peryisius U SHIOKPHUHHAsS CHCTEMa XKMBOTHBIX H
yesoBeka. JKene3bl SHTOKPUHHOM CUCTEMBI M UX TOPMOHBI. J[elficTBHE TOPMOHOB.
B3aumocBsi3p HEpBHOM M SHIOKPUHHOM cucTeM. [ mnoranamo-runogusapHas

cuctema. Pediexc u pediexropHas nyra. besyciioBHble U yCIOBHbBIE pedIeKChI

5.2

3amura opraau3mMa ot OosiesHell. UMMmyHHas cuctema denoBeka. KieTounsiit u
TYMOpaJbHBIA HUMMYHUTET. Bpoxa€HHbIN, MpHOOpeTEéHHBIH crnennduueckuit
uMMyHUTeT. Teopus KIOHaJmbHO-celnekTHBHOro uMMyHutera (I1.Dpnux,
®.M.bepner, C.ToneraBa). BocnamurenbHble OTBETHI OpraHU3MOB. Poib

BpO)KZ[éHHOl"O HUMMYHHUTCTA B pa3BUTUU CUCTCMHBIX 3a001eBaHUH

53
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Kposenochnas cucrema u e€ opranbl. Cepie, KPOBEHOCHBIE COCYAbl U KPOBb.
Kpyru xpoBooOpamienus. Pabota cepaua u e€ perynauus

Hpixanne yenoBeka. Juddysus ra3oB uepe3 MOBEPXHOCTh  KIETKHU.
JpixaTenbHas cucTeMa 4esioBeKa. /JlpixaTenbHas MNOBEPXHOCTh. Perynsuus

IbIXaHus. J|pIxaTelbHble 00hEMBI




5.5

HI/IH_[eBapI/ITCJIBHaH CHUCTEMA 4YCJIOBCKA. OTI[eJ'IBI MUIICBAPUTCIIbBHOI'O TpaKTa.
HI/IH_[eBapI/ITeJ'II)HBIe KCIIC3bI. BHYTpI/IHOJ'IOCTHOG u BHYTPHUKIICTOYHOC

MUIIEBApEHUE

5.6

[ToxpoBbl M ux mnpousBojHble. Opranbl BbiaeneHud. [louxku. CrtpoeHue u
dbyHKIIOHUpOBaHUE HePpoHa. PUIbTpaIHs, CEKPelHs U 00paTHOE BCaChIBAHUE

KaK MEeXaHU3Mbl paboThl OpraHoB BblienaeHus. OOpa3oBaHHe MOUYH y YeJIOBEKa

5.7

I[BI/I)KGHI/IC yeJIoBeKa: MbIieyHas cucteMa. CKelIeTHBIE MBIIIIbLI 1 UX pa60Ta.

CTpOCHI/Ie X THUIIBI COCAMHCHU KOCTeH

6.1

Teopus sBomtonnu. Pa3sutre xKu3HN Ha 3emiie

OpomtonmonHass Teopuss Y. JlapBuna. IIpennocwuiku  BO3HUKHOBEHMS
napBuHu3Ma. JKu3Hb U Hay4yHas fesTenbHocTh Y. JlapBuHa.

JBroxymue cuisl 3BosonMy BU0B 1o Y. /lapBuHY (BBICOKas HHTEHCUBHOCTh
pPa3MHOXKEHHS OpraHHW3MOB, HACJIEICTBEHHAas M3MEHYMBOCTh, OOprOa 3a
CYLIECTBOBAHME, ECTECTBEHHBIN U HCKYCCTBEHHBIN 0TOOP).

Odopmnenne cunteTnueckoil Teopun 3poitoruu (CTD). Helitpanbhas Teopust
sBosouK. CoBpeMeHHast HBOJIIOIMOHHAs OMOJIorHs. 3HAYSHHUE IBOTIOIIMOHHOMN

Teopuu B GOPMUPOBAHUHU €CTECTBEHHO-HAYUYHOI KapTUHBI MUpa

6.2

[Tomymsiumst kak >JaeMeHTapHas equHuia 3Boionud. COBpeMEHHbBIE METOJIbI
OLICHKM T'€HETHYECKOIro pa3HooOpasus U CTPYKTypbl momyisuuid. M3menenue
reHo(oH/Ia TOMYJISIMN KaK 3JIEMEHTapHOE SBOJIOIMOHHOE SIBJICHHE. 3aKOH
reHeTudeckoro pasHoBecus k. Xapau, B. BaiinGepra.

OneMeHTapHble (HAKTOpPBHl (IBMXKYIIME CHJIBI) SBOJIOLUH. MyTallMOHHBINA
nporecc. KomOunatuBHas wu3MeHUMBOCTH. [JIpelid reHOB — ciydaiiHble
HEHAIPABJICHHbIE HW3MEHEHHMsS YacTOT ajuleled B momymauusax. ¢gexr
ocHoBarens.  Murpanuu.  M3omsuma — momymsiuuMid:  reorpaduueckas
(mpocTpaHcTBeHHAs1), Ononorudeckas (penpoayKTUBHAs).

EcrectBeHHblii 0TOOp — HampaBistomui  ¢axtop 3Bomouuu. Dopmbl
€CTECTBEHHOI0 0TOOpa: JABIDKYILIMH, CTaOWIM3UPYIOIIMHA, pa3pbIBAIOLIUl
(nu3pyntuBHbIi). [TonoBoit 0TOOD.

[TpucnocoONeHHOCTh, ~ OpraHU3MOB  KaK  pe3ylbTaT  MHUKPOABOIIOLHUU.
Bo3HukHOBeHHE  TpuUcnocoOieHHd y  opraHu3sMoB.  ApoMopdo3sl U
uanoagantanuu. [Ipumeps! npucnocobienuit y opranu3mMoB. OTHOCUTETBHOCTh
MPUCTIOCOOTICHHOCTH OPTaHNU3MOB.

Bun, ero kputepuum U CTpyKTypa. BumooOpa3zoBaHue Kak pe3yabTar
MUKpO3BOMIONMH. M3omsuus — kimo4yeBoil ¢aktop BumoodpazoBanus. [lytu u
CIIoCcOObI BHJ1000pa30BaAHMUS: aJIONaTPUIECKOe (reorpaduueckoe),
CHUMIIaTPUYECKOE  (IPKOJOTUYECKOE), «MTHOBEHHOE»  (MOJMILIOUIU3ALINS,

rubpuansays). JuTenbHOCTh 3BOMIOIMOHHBIX MPOIIECCOB.




Mexanu3msbl GOpMHUPOBAHUS OMOTIOTUYECKOTO Pa3HOO0pasusl.

Posnb sBOMIOIMOHHOM Onosoruu B pa3paboTke HAyYHBIX METOIOB COXpPaHEHUS
6uopazHooOpazus. MUKPOIBOIIONHS M KOIBOJIOLMS Mapa3suTOB U UX XO35EB.
Mexanu3mbl  (GOPMHUPOBAHHST YCTOWYMBOCTH K AHTUOMOTUKAM U CHOCOOBI

00pBOBI ¢ Hel

6.3

6.4

Metonbl n3ydeHUs] MaKpOIBOIOIUH. [laleOHTOIOTHYECKIE METOABI H3YYCHUS
sBomonn. [lepexonusie hopMbl 1 pumoreHeTHUECKUE PSIbI OPTaHU3MOB.
buoreorpaduueckue MmeTo bl u3ydeHus 3Bosonun. CpaBHeHue (Gaopsl v payHbl
MaTEepHKOB U OCTPOBOB. buoreorpaduueckue obnactu 3emnn. Buapi-oHaeMuku
U PEJIUKTBI.

OMOpHOJIOTHYECKUE H CPaBHHUTEIBHO-MOP(OIOTHIECKHE METOABl H3yYCHHS
IBOJIONMU. | €HEeTHYEeCKHe MEXaHW3MbI SBOJIIOLUN OHTOTEHE3a W TOSBICHUS
SBOJIIOIMOHHBIX ~ HOBIIECTB. ['OMOJOTMYHBIE W AHAJOTHYHBIE OpTaHEIL.
Pynumentapable  opraHbl W araBU3Mbl.  MOJEKYJISIpHO-T€HETHYECKHE,
OMOXMMHYECKHEe M  MaTeMaTUYeCcKue METOJbl  U3YYEHHUs  SBOJIOLUH.
I'omosnoruynsie rensl. COBpeMEHHBIE METO/Ibl IIOCTPOCHUS (PUIIOTEHETHYECKUX
JIEPEBHEB.

XPOMOCOMHBIE MYTAIIH U 3BOJIOIHS TEHOMOB.

OO0mue 3aKOHOMEpPHOCTH (TpaBuiia) 3BOIIOIUU. HeoOpaTHMOCTh 3BONIOIUH.

AnantuBHas paguanys. HepaBHOMEPHOCTb TEMITOB SBOIIOIUN

Hayuynbple rHUMOTE3bl NPOUCXOXKICHHUS >KM3HM Ha 3emie. AOHOreHes u
naHcriepmusi.  JloHayuHble — TPEACTABICHHUS O  3apOXKICHUU  KU3ZHU
(kpeannoHu3M). ['WmoTe3a MOCTOSHHOTO CaMO3apOXKICHHUS JKM3HU U e
onposepxkenue onsitaMmu  @®. Pemu, JI. Cnamnanumanu, JI.  Ilacrepa.
[IpoucxoxaeHne KU3HU U aCTPOOHOIIOTHSI.

OcHoBHbIE 3Tallbl HEOPraHM4ecKoM 3Bosroluu. [InanerapHas (reosorudeckasi)
IBOJIIONUSA. XUMHUYECKash SBONIONUS. AOHUOTEHHBI CHUHTE3 OpPTaHHYECKUX
BemecTB u3 Heopranuwveckux. Omeir C. Mumiepa u I'. IOpu. O6pa3oBanue
nosimMepoB U3 MoHoMepoB. Koanepsarnas runoreza AWM. Onapuna, runoresa
nepBuyHoro OymboHa JIk. XonjelHa, reHeTHdeckas rumore3a . Mémnepa.
Pu6osumer (T. Yek) u runote3a «vupa PHK» V. I'mnGepra. dopmupoBanue
MeMOpaH ¥ BOSHUKHOBEHHE MTPOTOKIETKH.

Hctopus 3emun u meroasl €€ nzydeHus. Vckomaemple OpraHMuecKue OCTaTKH.
I'eoxponomnorust u e€ Metoapl. OTHOCHTENbHAS U a0COTIOTHAS T€OXPOHOIOTHS.
['eoxpoHonoruueckas 1mkana: 30Hbl, 3pbl, NEPUOABL, STTOXH.

Hauanensie sTanel oprannyeckoi sBoonuu. [losBiaeHrne u 3BOJIIOIUS EPBBIX

KJICTOK. 3BOJIIOI_II/I$I MeTabonu3Mma. Bo3HukHOBEHUE MEPBBIX SKOCHUCTCM.




CoBpeMeHHbIE MHKpOOHbIE OWOMIEHKM Kak aHaJoOr TMepBbIX Ha 3emie
coobuiectB. CTpoMaToauThl. [IpoKapHOTHI M 3yKapHOTHI.

[IpoucxoxaeHne 3ykapuoT (CUMOHOTreHe3). DBOJIIOLMOHHOE MPOUCXOXKICHHE
BUpycoB. IIpoucxoxneHne MHOTOKIETOYHBIX OpPraHU3MOB. BO3HUKHOBEHHE
OCHOBHBIX I'PYIII MHOTOKJIETOYHBIX OPTaHU3MOB.

OcCHOBHBIE ATallbl 3BOJIOLUUHM BBICIIUX pacTeHuil. OcHOBHbIE apoMOp(O3bI
pacrenuii. Beixon pactenuidt Ha cymy. [losBieHHE CIIOPOBBIX pacTEHUH M
3aBoeBaHne MMU cymu. CemeHHble pacTeHus. [IpoHcxokKIeHHe LBETKOBBIX
pacTeHui.

OcHOBHbBIE ATanbl 3BOJIIOLMU KUBOTHOrO Mupa. OCHOBHBIE apoMOp(}o3bl
XKHUBOTHBIX. Benackas ¢ayna. KemOpuiickuii B3pbIB — HOSBICHHE COBPEMEHHBIX
TunoB. IlepBbie XOpaoOBbIE KUBOTHBIE. ZKU3HB B BOJIE. DBOJIOLUS I03BOHOYHBIX.
[Ipoucxoxaenne amdpubmii n pentunuii. [IpoucxoxaeHne MIESKONMUTAIOMUX U
ntul. [IpuHnun xmoueBoro apomopdosza. OcBoeHHe OeCHO3BOHOYHBIMU U
MI03BOHOYHBIMU KMBOTHBIMHU CYIIH.

Pa3BuTHe %uU3HM Ha 3eMJIe 10 3paM U IEPUOJIaM: apXel, MPOTEPO30M, MaIE030H,
Me3030#, KaiiHO30M. OOmas XapakTepUCTHKa KiIUMaTa M TI€0JOIMYECKHUX
npoueccoB.  IlosBieHne M pacuBeT  XapakTEpHBIX  OPraHU3MOB.
VYrneobpa3zoBaHue: €ro yCJIOBHS U BIUSHUE HA Ta30BbIH COCTaB aTMOCQEPHI.
MaccoBble BBIMUPaHUS — 3KOJIOTMYECKHE KPU3HCHI Ipouuioro. IIpudmHbl n
CJIEICTBUS MACCOBBIX BIMHUpaHHUil. COBPEMEHHBIN YKOJIOTMUECKUN KPU3HUC, ETO

0COOEHHOCTH

6.5

Pazpenst u 3amaum anTpomosoruu. Mertoasl anTponojoruu. CTaHOBIEHHE
MIPEICTABICHUM O IPOUCXO0XKICHNHU YesoBeKka. COBpEMEHHbIE HAYUHbIE TEOPUH.
CxoncTBO yenloBeka ¢ KUBOTHBIMHU. CHcTeMaTHUeCKOe IMOJIOKEHHE YeJIOBeKa.
CBugerenbcTBa CXOJACTBA  4YeJOBEKAa C  JKMBOTHBIMHM:  CPaBHUTEIBHO-
MOpdoJIOTHUECKHE, AMOPHOJIOTHYECKHUE, (hU3HO0TIOTO-OMOXUMUYECKHE,
nosesneHyeckue. OTinMyMs dYenoBeKa OT KHUBOTHBIX. [IpsAMoxokaeHue u
KOMIUIEKC CBSI3aHHBIX C HUM IIPU3HAKOB. Pa3BUTHE rOJOBHOIO MO3ra U BTOPOU
CUTHAJIbHOW CHCTEMBI.

JBmwxynme cuibl ((hakTopsl) aHTPOIOreHe3a: OMOJIOTHYECKHE, COIMAJIbHBIC.
CooTHo1ieHrne OMOIOrHYECKUX U COIMAIBHBIX ()aKTOPOB B aHTPOIIOT€HE3E.
OcHOBHbBIE CTaJMM aHTpONOreHe3a. ABCTPAJIONUTEKHM — JABYHOTHE MPEAKU
moneil. YenoBek yMenbld, MEpBble M3rOTOBJICHUA OpyIuid Tpynaa. Yenosek
MPSIMOXOJSIIIIMIT M TIEPBBIM BBIXOJA JItOJEH 3a mpenensl Adpuku. Yemosek
reinenpoeprekuii — oOmuUi MpeoK HeaHAEepPTAIbCKOrO YENOBeKa M YellOBeKa
pazymMHoro. YenoBek HeaHAEpPTaIbCKUM KaK BUJ JIOJEH XOJOJHOTO KiIUMaTa.
UYenoBek pa3yMHBIM COBPEMEHHOIO THUIIA, JEHUCOBCKHM 4YEIIOBEK, OCBOCHHE

KOHTHHEHTOB 3a npeaenaMu Apuku.




OBOJIIOLUS COBPEMEHHOIO 4esnoBeka. EcTecTBeHHBIH OTOOpP B MOMYJNALUAX
YyesoBeKka. MyTallmoHHBINH npouecc U nonuMop¢usM. [lomynsuoHHbIe BOJIHBI,
npeiid reHoB, MUrpanus U «3¢p(GEKT OCHOBATEINA» B MOMYJISALUSIX COBPEMEHHOTO
4eJI0BEKa.

UYenoseueckue pacel. [lonsatne o pace. bonpmme pacsl:  eBponeouaHas
(eBpasmiickas), aBCTpaJO-HErpoMJHas (3KBaTOpHAJbHAs), MOHIOJIOUAHAS
(a3marcko-amepukaHckas). Bpemss u nmyTu pacceneHus 4eloBeKa I0 IIaHETe.
EnuncTtBOo uenoBeueckux pac. HayuHas HeECOCTOATENBHOCTH pacHu3Ma.
[Tprcnoco0IeHHOCTh YeNoBeKa K Pa3sHbIM YCIOBHUSAM OKpY’KaloUeil cpenbl.
Bnustaue reorpaduueckoi cpenbl u Apeiida reHOB Ha MOPQOJIOTHIO |

(1)I/I3I/IOJ'IOFI/IIO YCJIIOBCKaA

OKOCHCTEMEI U IpuUCymue UM 3aKOHOMEPHOCTH

7.1

Paznens! u 3agaun sxonoruu. CBs3b 3KOJOTHH C JPYTUMHU HAyKaMH.
Metoapl skonoruu. IloneBble HaOMOAEHMS. OKCHEPUMEHTHI B 3KOJOTHU:
OpUpoAHblE U JabopaTopHble. MopaenupoBaHue B 3KOJIOTMH. MOHHUTOPUHT

OKPY>KaIOIIEH CPeIbl: TOKATbHBIN, PETHOHATBHBIN U TI100aTbHBIHA

7.2

Okonorndyeckue (HakTopsl U 3aKOHOMEPHOCTH X AeicTBus. Kiaccuduxanms
IKOJIOTUYECKUX (DAKTOpPOB: abMOTHYECKHE, OMOTHYECKHE, AHTPOIOTCHHBIC.
OO0mue 3aKOHOMEPHOCTH JeHCTBHUS sKosoruyeckux ¢akropos. [Ipasuio
vuanmyma (K. Hlnpenrens, 0. JIubux). TonepanTHOCTh. DBPUOHOHTHBIE U
CTEHOOMOHTHBIE OPraHU3MBI.

Abuotnyeckue ¢aktopbl. CBeT Kak sKonorudeckuit paxrop. JleficTBue pasHbix
YYacTKOB COJHEYHOIO CIIEKTpa Ha OpraHU3Mbl. OKOJOTMYECKHE TIpPYIIIbI
pacTeHHMI M JKUBOTHBIX II0 OTHOLIEHWIO K cBeTy. CurHanpHas poib CBETA.
doTonepuoausMm.

Temneparypa kak »dKkojormdyeckuii (akrtop. JlelicTBue TemriepaTypbl Ha
opranusmsl. [IoHKUI0TEpMHBIE U TOMOHOTEPMHBIE OPraHU3MbI. DBPUTEPMHBIE U
CTCHOTEPMHBIE OPTaHU3MBI.

Bnaxnocte kak skosnormyeckuil ¢akrop. Ilpucmocobnenust pacreHudt K
nojiepKaHuio BogHoro Oanmanca. Kiaccugukanus pacTeHuil Mo OTHOIIEHHIO K
BoJe. [IpucrocoOnenust AKUBOTHBIX K H3MEHEHHUIO BOJHOTO PEKUMA.

Cpenpl oOWTaHMsT OpPraHW3MOB: BOJHAs, HA3eMHO-BO3AYILIHAs, ITOYBEHHAs,
ryOMHHAs MNOJNOYBEHHAs, BHyTpUOpraHuzMeHHas. @Ousnko-xummuyeckue
0coOeHHOCTH cpen obutaHust opraHu3MoB. I[IpucnocoOneHuss OpraHu3MoB K
JKU3HU B Pa3HbIX Cpellax.

buonornueckue putmel. BHemHue u BHyTpeHHHE puTMBL. CyTOYHBIE H
roguyHble pUTMBL. [Iprcnoco0IeHHOCTh OPraHu3MOB K CE30HHBIM U3MEHEHUSIM

YCJIOBUH KU3HHU.




Kuzuennsie ¢popmbl opranu3mMoB. [lonstue o xxu3HenHoi popme. JKu3sHeHHBIE
dbopMBI pacTeHUl: epeBbs, KYCTAPHUKU, KyCTAPHUUYKHU, MHOTOJIETHUE TPaBbI,
OJIHOJIeTHHUE TpaBbl. JKu3HEHHbIE POPMBI )KUBOTHBIX: THAPOOUOHTHI, FT€OOMOHTHI,
a3poOHOoHTBI. OCOOEHHOCTH CTPOSHUS U 00pa3a KU3HU.

buotnueckue ¢akrtopbl. Buasl OMOTHYECKUX B3aMMOJICHCTBHI: KOHKYPEHIIUS,
XHUIIHUYECTBO, CUMON03 U ero Gopmsbl. [lapazutusm, Kooneparys, MyTyaausMm,
KOMMEHCaM3M  (KBapTHPAHTCTBO,  HaxjeOHW4ecTBO).  Herpoduueckue
B3auMOJeHcTBHUs  (Tommdeckue, ¢opuyeckue, (adpuueckue). 3HAUCHUE
OMOTHYECKMX B3aWMOJCWUCTBUN JJIsi CYIIECTBOBAHUS OPIraHHW3MOB B cpefe

oOuTtanus. [IpuHIMI KOHKYPEHTHOTO UCKIIIOUEHUS

7.3

OKOJIOTHYECKHE XapaKTepUCTUKU nomynauuu. [lonynsanus kak 6uoiaorudeckas
cucrema. Poib HEOTHOPOIHOCTH Cpefbl, HU3NIECKUX OaphepOB U OCOOEHHOCTEH
O1OJI0THH BUAOB B POPMHUPOBAHUH MPOCTPAHCTBEHHON CTPYKTYPHI MOMYJISIIUH.
OcHOBHbIE TOKA3aTeNM MOMYJSALUU: YUCIEHHOCTb, MJIOTHOCTb, BO3pAacTHas U
II0JIOBAsl CTPYKTypa, POXKAAEMOCTb, IIPUPOCT, TEMII POCTA, CMEPTHOCTD,
MUTIpanus.

OKosnorudeckass CTpykrypa nonyiasuuu. OLleHKa YHCICHHOCTH IOIYJISLUU.
JluHaMuyKa nonyysiuuu U €€ peryisnus. buoTHYecKkuil MoTeHuan MomyJIsanuy.
MonenupoBanue AUHAMHUKM —Homymssuuu. KpuBble pocTa UHCIEHHOCTH
nomynsuuu. Kpuble BbKUBaHUS. Perynsdiys 4YuCIEHHOCTH MONMYJSLUUN: POb
(GaKTOpOB, 3aBUCAIMIMX M HE 3aBUCANIMX OT IUIOTHOCTU. JKOJIOTUYECKHE
cTpareruu BUJoB (r- u K-ctparerun).

[Tonsitue 06 HsKosornyeckol Hume Buaa. MectooOuranue. MHoromepHas
Mozenb dkonorudeckor Humm Jx.J. XatunHcona. Pa3smepsl 5K0NOrHyecKoi
Hum. [ToreHnmanbHas v peaan3oBaHHAasT HUIIH.

Bun kak cucrema nomymsanuii. Apeansl BUIOB. Buiasl M uX KU3HEHHBIE
CTpaTerud. 3aKOHOMEPHOCTH  IOBEJCHMS W  MWIPAlMd  >KMBOTHBIX.

bunonornueckue nHBa3UN YYKCPOIHBIX BUIOB

7.4

CooOmiectBa opranu3moB. buoneno3 u ero crpykrypa. CBsi3u MexIy
opraHuzMamu B OHOLlEHO3e. DKOCHUCTeMa Kak OTKpbITas cuctema (A.Jx.
Tencnu). OyHKIMOHATIBHBIE OJIOKM OPraHU3MOB B 3KOCHCTEME: MPOAYLIEHTHI,
KOHCYMEHTBI, pefyleHThl. Tpoduueckue ypoBHu. Tpodudeckue nenu u ceru.
AbuoTtnueckue 6s10ku 3kocucreM. [TouBsl U mibl B 3kocuctemax. Kpyrosopot
BEIIECTB U IOTOK SHEPTHH B SKOCUCTEME.

OcHOBHBIE MTOKa3aTeNu 3KOCUCTEMBI. broMacca u MpoayKius. DKOJIOTHYECKHE
MnmupaMuJbl YUCECII, OHnoMacchl U OHCPTHUH.

HamnpaBnennsie 3akOHOMEpHBIE CMEHBI COOOIIECTB — CyKIeccuu. [lepBudnbIe U

BTOPUYHBIE CYKLUECCUM M WX IPUYHUHBL. AHTPOIIOI€HHBIE BO3JCUCTBHUS HaA




cykneccun.  KimmakcHoe — coobmiectBo.  bropa3sHooOpasue ©  TOJIHOTA
KpyroBOpPOTa BEIIECTB — OCHOBA YCTOWYHUBOCTH COOOIIECTB.

[Ipuponnbie sKocHCTEMBl. AHTPONOTEHHBIE JKOCHCTEMBI. ATPO3IKOCHUCTEMA.
ArpotieHo3. Paznnuus Mexxy aHTpOIIOT€HHBIMU U IPUPOAHBIMU 3KOCUCTEMAMH.
Ypboakocucrembl. OCHOBHBIE KOMITOHEHTHI ypOoskocucteM. ['opoackas dmopa
u (¢ayna. CuHaHTpomuzamusi TOpOACKOM (¢ayHel. buonormueckoe u
XO03MCTBEHHOE 3HAYCHHUE arpOIKOCUCTEM U YPOOIKOCUCTEM. 3aKOHOMEPHOCTH
(dbopMUPOBaHUS OCHOBHBIX B3aUMOJICHCTBUI OPTaHU3MOB B SKOCHUCTEMAX.
[TepeHoc 3HEPTHUH U BEMIECTB MEKY CMEXKHBIMU SKOCUCTEMAMHU. Y CTOWYHNBOCTh
OpPraHu3MOB, MOMYJSLMA W DKOCHUCTEM B YCIOBUSX €CTECTBEHHBIX U

AHTPOMOTEHHBIX BO3JEHCTBUMN

7.5

buochepa — oOmennanerapHas o0oiouka 3eMiu, T/€ CYIIECTBYET WU
cymiecTBoBana ku3Hb. Yuenue B.W. Bepnaackoro o Omocdepe. Obnactu
o6uocdeps! u e€ coctas. KuBoe BemecTBo 6nocdeps! U ero QyHKIHH.
3aKOHOMEpPHOCTH cyIliecTBOBaHUsA Ounochepbl. OcobeHHOCTH OMOCdepbl Kak
rno0anbHOM  ’KocucTeMbl. JlMHamMMuyeckoe paBHOBecMe B Ouocdepe.
KpyroBopotsl BemecTB M OHMOr€OXMMHYECKHE IMKIBI (Yriaepoaa, as3ora).
PurmuunOCTS siBICHMIA B Onocdepe.

3onansHOCTH OMOCchepsl. [lonarue o 6Guome. OcHOBHBIE OMOMBI CYIIH: TYHApA,
XBOWHBIEC Jieca, CMEIIaHHbIE W HIMPOKOJIHMCTBEHHBIE Jieca, CTEIH, CABaHHEI,
NYCTHIHU, TPOMHUYECKHE Jieca, BBICOKOTOpbs. Kmumar, pacTuTenbHBI U
YKUBOTHBIN MHP OMOMOB CYIIIH.

CrpykTypa U (QyHKIHS KUBBIX CHCTEM, OIEHKA UX PECYPCHOTO MOTEHIMAaIa U

O6uocdepHbIX QYHKITUN

7.6

DKoJIoTHYecKre KpU3KChI U MX MPUUMHBL. Bo3neiicTBue yenoBeka Ha 6uocdepy.
3arpsi3HEHUE BO3AYIIHOM cpenbl. OXpaHa Bo3ayXa. 3arps3HEHUE BOTHON CPEIbI.
OxpaHa BoJHBIX pecypcoB. Pa3pymienne nousbl. OXpaHa NOUBEHHBIX PECYPCOB.
W3meHeHune kaumara.

AHTpPOIIOT€HHOE BO3/ACHCTBHE HA PACTUTENBHBIN W KUBOTHBIM Mup. OxpaHa
pPacTUTEIHHOTO U KUBOTHOTO MUpa. OCHOBHBIE MPUHIUIBI OXPAHbI MPUPOIBIL.
Kpacubie kaurun. OcobGo oxpansembie npupoansie Tepputopun (OOIIT).
Borannyeckue caipl ¥ 300JI0THYECKHE TTAPKU.

OcCHOBHbBIE TPUHIUIBI YCTOMYMBOTO PA3BUTHUS YEJIOBEUECTBA M IPHUPOJBIL.
ParmonanbHOoe  NPUPOAONOJIB30BAHUE U COXpAaHEHHWE OHOJIOTHYECKOTO

pa3HooOpasust 3emiu




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIbBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IUVIAA YYEHUKA

DJeKTpoHHBIE 00pa30BaTEIbHBIE PECYPCHI

www.informika.ru - anexTpoHHbIN yueOHuK "buonorus" (sep. 2.0 - 2000) u3
nukia "O0y4Jaroiye SHIUKIoNeAnn". - Y4eOHBIN Kypc, KOHTPOJIbHBIE BOITPOCHL.
(Kak monb3oBathes - cM. "[lomorp".)

www.college.ru - paznen "OtkpbiToro Koyemka" no buonoruu. YueoHux,
Mozenu, On-line TeCThI, yUUTEIIO.

www.skeletos.zharko.ru - "OnopHo-aBUraTenbHas cuctema yejioBexa'.
OOpa3oBatenbHbIi cailT no npeamery buonorus, kypc Uenosek. CtpoeHue
ckeneta. Mpleunas cucrema. Kak 3to padoraet. [lpunoxxkenus: 2 ckeneTHbIX
SHUUKJIIONEINH; ISl YUUTENS - YPOKH, Ja00paTOpHbIE, 6 TECTOB C OTBETAMHU.

www.biodan.narod.ru - "buo/lan" - buonorus ot lansr. HoBocT 1 0630p6I 110
ouonoruu, sxonoruu. [Ipodnemsl u Teopun. ECTh TeMaTHUeCKHE BBITYCKH,
(doToranepeu, OMorpa@uu BEIUKUX YUEHBIX, CIELCIOBAPb.

www.bio.1september.ru - muist yuuteneii "S uay Ha ypok buonorun". Crateu 1no:
boranuke, 3oo0orun, buonoruu - Yenosek, O0mIei OM0I0THH, DKOJIOTHH.

www.bio.1september.ru - razera "buonorus" (Mexmay BEIXOJOM OYEPETHOTO
HOMeEpa Ta3eThl U MOSBJICHUEM MOJHOTEKCTOBOM BEpCHUU HOMEpa Ha caiiTe
YCTaHOBJICH F'OJIOBOI MHTEPBA)

www.kozlenkoa.narod.ru - Orort caiit Ko3nenko A.I'. - mpenogaBarens u s
HperojaBaTesicH, Il TeX, KTO YUUTCS CaM U YYUT APYTHX; OYHO U
JUCTAHIIMOHHO, OMOJIOTHH, XUMHUH, IPYTUM MPEAMETAM - C IIOMOIILIO
KoMIboTepa U IHTepHeT.

www.nsu.ru buonorus B BOIIPOCAxX U OTBCTAX - YUCHBIC HOBOCI/I6I/IpCKOI‘O
AK&}ICMFOPO,}IKa OTBCYAIOT HA BOIIPOCHI CTAPIICKIIACCHUKOB.

www.websib.ru - pazaen "buonorus" HoBocubupckoit 06pa3oBaTenbHON CETH.
[TonGopka MaTeprasoB U CCHIIIOK (ITPOrPaMMBbI, TPOSKTHI, MaTEPHAIIBI Y YPOKY,
aOUTYypHUEHTY).



www.nrc.edu.ru - "buonoruueckas kapTuHa Mupa" - pa3zael MEKTPOHHOTO
yueOHuka "KoHieniuu coBpeMeHHOro ecrectBo3Hanus". Konuenuuu
MPOUCXOKIEHUS )KU3HU U Teopuu 3Botonuu. (Ilepexos mo ccplike BHU3Y
"anee...".)

www.floranimal.ru - "FLORANIMAL - pacrenus u xxuBoTHbIe" Kak
saimkIonenus. (O6pem uHpopMauu BrieyatTiseT.) BeioOpars OykBYy, OTKpoeTcs
CTpaHHUIIA C ABYMS OOJBIIMMH KOJIOHKaMH Ha3BaHuii: Pactenus u JKuBoTHbIe.
Bri6upaem 1o Ha3BaHUIO - OTKPHIBAETCA OMUCAHUE U (POTO.

www.filin.vn.ua - "®unuH" - UITIOCTPUPOBAHHAS SHITUKIIONEANS JKUBOTHBIX. K
CO’KaJICHUIO HE BCE pa3fieibl TOTOBbI. Onucanus u pororpaduu.

www.nasekomie.h10.ru "Hacexomble" O HaCEKOMBIX I HIKOJIHHUKOB -
OIMCAHWE OCHOBHBIX BUIOB, PUCYHKH.

www.invertebrates.geoman.ru Hacekomsle. [lonynsipHast KHura AKUMyIIKHHA
N.N. ¢ MHOXeCTBOM LIBETHBIX PUCYHKOB U oTorpaduii. -

www.bird.geoman.ru ITtunel. [lonynspuas kaura Akumymkunaa M. ¢
MHOYKECTBOM IIBETHBIX PUCYHKOB U oTOorpaduii.

www.animal.geoman.ru Mup xuBoTHbIX. [lonynsipHast KHUra AKUMYILIKHHA
N.N. ¢ MHOKECTBOM LIBETHBIX PUCYHKOB U (hoTorpaduii.

fish.geoman.ru Pei0b1. UnmrocTpripoBaHHas SHUMKIONEAUS PhIO.

www.plant.geoman.ru - XKu3Hb pacTeHuil. 3aHUMATEIIBHO O OOTaHUKE.
bakrepun. JIekapcTBEHHBIE pacTEHUS.

www.livt.net - aJIeKTpOHHAS] WILTIOCTPUPOBAHHAS SHIIUKIIONIeAus "JKuBbie
cymectBa". Knaccudukamus u pororpaduu 6€3 Tekcra.

www.nature.ok.ru - Pegkue u ucuesaromme xuBotubie Poccun. Onucanus u
roJioca peIKUX KUBOTHBIX.

www.bril2002.narod.ru - buonorus ans mkonsHUKOB. Kpatkast undopm. mo
pasznenam: O6mras 6monorus, boranuka, 3oomorus, YenoBek.

www.festival.1september.ru - @ectuBans negarornyeckux uaeu "OTKPBITHINA
ypok" 2006 - 2007. Paznen "l[IpenonaBanue 6uonoruun" - 86 crare.



www.charles-darwin.narod.ru - Yapns3 Jlapsun: 6uorpadus 1 KHUTH.

METOANYECKHUE MATEPHUAJIBI IJIS1 YYUTEJIA

Enunas xomnekius nu@poBbix 00pa3oBaTeIbHBIX PECYPCOB

B nacrosmiee Bpems B Komtekiuu pasmeriero 6omee 111 000 mudpoBbIx
o0pa3oBaTeIbHBIX PECYPCOB MPAKTHUYECKH IO BCEM MpeaMeTaM 0a3ucHOTO
yueOHoro iada. B Komnekuuu npeacraBieHsl HA00OpHI HIUPPOBBIX PECYPCOB K
OOJIBIIOMY KOJIMYECTBY YUEOHUKOB, PpEKOMEHAOBAaHHBIX MUHOOpHayku PO K
WCITOJIB30BAHUIO B ITKOJIaX Poccuu, MHHOBAIIMOHHBIE Y4eOHO-METOIUICCKUE
pa3paboTKH, pa3HOOOPa3HbIE TEMATHUYECKUE U MPEIMETHBIC KOJUICKIINH, a TAKKE
pyrue yuyeOHble, KyJIbTYPHO-TIPOCBETUTENBCKHE U TTO3HABATEIbHBIE MaTEpUaIbI
http://school-collection.edu.ru

®denepanbHbIi HEHTP HHPOPMALIMOHHO-00pa3oBaTeabHbIX pecypcoB (PLIMOP)
[IpoexT deaepanbHOTo HEeHTpa UHPOPMAITMOHHO-00PAa30BaTENIbHBIX PECYPCOB
(OLMOP) HanpapiieH Ha pacIpPOCTPAHEHHUE FIEKTPOHHBIX 00pa30BaTEIbHBIX
PECYpPCOB M CEPBUCOB ISl BCEX YPOBHEH U cTyneHel oOpazoBanus. Cailt
OI[NUOP obecrnieunBaeT KaTaIOTH3AIINIO SJICKTPOHHBIX 00PA30BATEIBHBIX
PECYPCOB Pa3IMYHOTO TUIIA 32 CUET UCMOIb30BaHUS €AUHON NH(OPMALIMOHHON
MOJIeN MeTafaHHbIX. J{J1s Bocipou3BeAeHNUs yueOHOTO MOAYJIsl HA KOMITBIOTEPE
TpeOyeTcsl MpeABaAPUTEITHLHO YCTAHOBUTD CIIEIIUATIBHBIN IPOTPAMMHBIN MPOIYKT —
OMC-nneep.

Anpec caiira: http://fcior.edu.ru

denepaibHBIN 00pa30BaTEIIbHBINA MTOPTAT

Ha ®enepansnom o0pa3zoBaTeabHOM MOpTAlie MPEACTABICHA OOMIMPpHAs U
aKkTyasbHast H”HGOPMAIIHS 110 PA3IMYHBIM BOTIpocaM 00pa30BaHUs BCEX YPOBHSX:
OT JIOIIKOJBLHOTO JI0 IEPENOArOTOBKH U MOBBIICHUs KBanupukaiuu. Ha mopraie
nyOJIUKYIOTCS HHPOPMALIMOHHBIE U aHATTUTHYECKUE MaTepUalibl O POCCUHUCKOM
00pa30BaHUH, OCBEIIAIOTCS COOBITUS M MEPONIPUATHS (HeepaTIbHOTO U
PETMOHAIIBHOTO YPOBHEM, a TAKKE X0/ PEANN3alMY HAIMOHAIBHOTO ITPOEKTA
«O0pazoBanuey. http://www.edu.ru/

®enepanbHas uHpOpMaIMOHHAsA cucTeMa « EnMHOe OKHO JTOCTyIa K
00pa3oBaTeIbHBIM PECYpCaM»

®denepanbHas nHGOPMAIMOHHAS cucTeMa « EMMHOe OKHO TOCTyTa K
00pa30BaTeIbHBIM peCypcaM» UHTETPUPYET U CUCTEMATU3UPYET CBEACHUS 00
AJIEKTPOHHBIX 00pa30BaTENbHBIX U HAYUYHBIX pecypcax OMOIUOTEK,
00pa3oBaTeIbHBIX U HAYYHO — UCCIIEI0BATEIbCKUX YUPEXKICHUN, My3€€B,
U3/IaTeNIbCTB, JIEKTPOHHBIX KOJJIEKIIMN BCEX YPOBHEH 00pa3oBaHusl.

Anpec caiira: http://window.edu.ru/



buonorus.

DnexkTpoHHas BepcHs )KypHasia «broNorusy U3aaTebCcKoro 1oma 1-ro ceHTsaops.
Caiit qist yuutens "S uny Ha ypok Ouonorun'. MaTepuaisl K ypOKy.

Anpec caiira: http://bio.1september.ru/

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET

[Iporpamma o 6uonoruu. - Pexxum nocryna : http://www.drofa.ru/for-
users/teacher/vertical/ programme

Enunas xomnekuus nudpoBbIx 00pa3oBaTelIbHBIX PeCypcoB. - Pexum gocrtyna :
http://school-collection.edu.ru

DNeKTpOHHBIC IPIIIOKEHUS K yueOHuKaMm. - PexxuMm goctyna :
http://www.drofa.ru/catnews/dl/ main/biologyhttp://ict.edu.ru/lib/school-catalog
Karanoru "O6pa3oBarenbHbie pecypcebl ceTd UHTepHEeT [iJ11 OCHOBHOT'O OOIIIETO
U cpeaHero (MmoHoro) oduiero oopazoBanus"

http://fcior.edu.ru denepanbHbIi 1IEHTP HHPOPMAITTOHHO-00PA30BATEIHHBIX
pecypcoB. MunO6p PO

http://www.openclass.ru

OTKpBITHIN KJ1acc

http://rg.ru/2011/03/16/sanpin-dok.html

http://school-collection.edu.ru

Enunas xomnekius mudpoBbIX 00pa3oBaTEIbHBIX PECYPCOB
http://standart.edu.ru

®denepaibHBIN rOCyIapCTBEHHBIN 00pa30BaTEIbHBIN CTaHIAPT
http://www.edu.ru

®denepanpHbI opran «Poccuiickoe 0OpazoBaHKe»

http://www.ict.edu.ru

[Topran «MHpOpMATMOHHO-KOMMYHHKA-ITHOHHBIC TEXHOJIOTHU B 00pa30BaHUM»
http://www.it-n.ru CeTb TBOpUECKUX YUUTENICH

http://zoomet.ru

3o0MeT.py

http://pedsovet.org

[Tencoser.org

12-i1 Becepoccniicknii MHTEPHET-TIEACOBET

http://festival. I september.ru/articles/subjects/5

dectuBaib negarorndeckux uaeu. buosorus

http://batrachos.com

Jlextopuii-6u6nmoreka Batrachos.com

http://biouroki.ru



buoypoku
http://files.school-collection.edu.ru
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