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IHOACHUTEJIBHAA 3AIINCKA

[Iporpamma mo yueO6HOMYy mpeamery "buomnorus" (mamee - Ouoiorus) Ha
ypOBHE cpeaHero obmiero obpazoBanusi pa3zpaboraHa Ha ocHoBe dDenepanbHOrO
3akoHa oT 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit @eaepaunny,
®I'OC COO, Konuenuuu mnpenojgaBanus ydeOHoro mnpeamera «buomorus» u
OCHOBHBIX MOJIOKEHUH (penepanibHON paboueil mporpaMMbl BOCIIUTAHMUS.

VYuebnniii npeamer «buonorus» yrayonéanoro ypoBHs uzydenus (10-11
KJIACChI) SIBJISIETCS OJHUM K3 KOMIIOHEHTOB IMpeAMeTHOU obnactu «EcTecTBeHHO-
HayuHble npeameTbl». CormacHo mnonoxenusMm DPIOC COO mnpodunbHbIe
ydeOHbIe TPeIMeThl, U3y4aeMble Ha yTayOJIEHHOM YPOBHE, SIBISIOTCS CIOCOOOM
mupdepennnanun  00ydeHUsT Ha YpOBHE CpefaHero oOmiero oOpa3oBaHUS U
IpU3BaHbl OOECHEUNUTh MPEEMCTBEHHOCTh MEXAY OCHOBHBIM OOILUM, CpPEeIHUM
o01uM, cpeTHUM Ipo(decCuOHaIbHBIM U BBICIIMM 0Opa3oBaHueM. B To ke Bpems
KOKIbIM M3 3THUX Y4eOHBIX MPEAMETOB [OJDKEH OBITh OpPHEHTHPOBAaH Ha
IPUOPUTETHOE pelIeHUE O0pa30BaTEIbHBIX, BOCHUTATENIBHBIX M Pa3BUBAIOIIMX
3aja4, CBS3aHHBIX C MpodopHeHTauueil oOydaroluxcs U CTUMYJIUPOBAHHEM
MHTEpeca K KOHKPETHOM 00JIacTM HAyYHOI'O 3HaHUA, CBA3aHHOTO C OMOJIOTHEH,
MEIULUHOM, SKOJOTUeN, ICUXOJIOTUEN, CTIOPTOM MJIM BOCHHBIM JIEJIOM.

[Iporpamma no yueOHomy mpeamery "buonorus" naér npeacraBieHHE O
Hend W 3ajadax u3ydeHust ydeOHoro mpenmera «buonorus» Ha yriyOnéHHOM
YpOBHE, OIpesesieT 00s3aTenbHoe (MHBApUAHTHOE) MTPEIMETHOE COACpKAHUE, €r0
CTPYKTypUpOBaHUE MO paslejaM U TeMaM, pacOpelesieHHe M0 KJaccam,
PEKOMEHYET MOCIEA0BATeIbHOCTh H3Y4Y€HUs Y4eOHOro marepuana ¢ y4EToM
MEXIPEIMETHBIX M BHYTPHUIIPEIMETHBIX CBSI3€d, JIOTMKH Y4YeOHOro mporuecca,
BO3pPACTHBIX OCOOEHHOCTEeW oOyuaromuxcsi. B mporpamme mo Ouonoruu
peain30BaH NPUHLUI TMPEEMCTBEHHOCTH C H3yuy€HHEM OHOJIOTUM Ha YPOBHE
OCHOBHOro  oOmiero oOpa3oBaHusi, Onarogaps 4YeMy MOpOCMaTpPUBAETCS
HalpaBJI€HHOCTh HA MOCJIEAYIOIlee pa3BUTHE  OHMOJOTMYECKUX  3HAHUH,
OPHUEHTHPOBAHHBIX Ha (POPMUPOBAHHE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHUS,
HKOJIOTUYECKOTO MBILIUIEHUS, MPEJICTaBICHUH O 370pOBOM 00pa3e >KU3HM, Ha
BOCIIUTaHUE OEPEKHOr0 OTHONIICHUS K OKpYyXarollel mnpupogHoil cpene. B
nporpaMme No OHMOJOTMM TaKKe IMOKa3aHbl BO3MOXHOCTH YYEOHOro mpeaMmera
«buonorusty B peamuzanuu  TpeboBanuii PI'OC COO k nIaHUPyEMbIM
JUYHOCTHBIM, METAlPEAMETHBIM M NPEAMETHBIM pe3yJbTaTaM OOydeHHs U B
GbopMHpPOBAaHMH OCHOBHBIX BHUJOB y4e€OHO-TIO3HABATEIBHOW  JIESTEIHOCTH
oOyyJarouuxcsi 1Mo OCBOCHHUIO COJAEpX aHUs OMOJIOTMYECKOro o0pa3oBaHUs Ha
YPOBHE CpPEeHETO 00111eT0 00pa30BaHUSI.

VYuebnsbiilt npenmer «buonorus» Ha YpoBHE CpeAaHero oOiiero oopa3zoBaHMs
3aBepuiaeT Ouojoruyeckoe o0Opa3oBaHME B IIKOJE M OPUEHTUPOBAH Ha



pacimupenne W yriayOieHue 3HaHWW OOydYaroIIMXcs O >KMBOM MPUPOJE, OCHOBAaX
MOJICKYJIIPHOM W KJIETOYHOW OMOJIOTHH, SMOPHOJOTUM W OHOJOTUU Pa3BUTHS,
TeHETHKH, CEJICKI[UU, OMOTEXHOJIOTHUU, IBOTIOIMOHHOTO YUYEHUS U DKOJIOTHH.

N3yuenue yudeOHoro mnpeamera «buonorus» Ha yriayOJIeHHOM YpOBHE
OPUEHTHUPOBAHO HAa MOJArOTOBKY OOYYAIOMIMXCA K MOCIEAYIOUIEMY MOJIYYEHHUIO
Ouonornueckoro  oOpa3oBaHHs B By3aX U OpraHM3alMSIX  CPEIHEro
npogeccuoHanbHOro o0pa3zoBanusi. OCHOBY €ro coAepaHHs COCTaBIIIET cUCTEMA
OMOJIOTUYECKUX  3HAHUM, TMOJNYYEHHBIX TPU HU3YYEHUU  OO0ydaIoIHUMHUCS
COOTBETCTBYIOIIMX CUCTEMATHYECKUX Pa3eiIoB OMOJIOTMH HAa YPOBHE OCHOBHOTO
oOmero obpazoBanus, B 10—11 kmaccax 3TH 3HaHHS NOJYy4arOT pa3BuTHE. Tak,
paciidpeHsl U yriiyojeHbl OWOJIOTMYECKHE 3HaHHUS O PAaCTEHUSX, >KUBOTHBIX,
rpubax, OakTepusx, OpraHU3ME 4YeJOBEKa, OOIUX 3aKOHOMEPHOCTSX KU3HH,
JOTIOJTHUTENBHO BKJIIOYEHBI OMOJIOTMYECKUE CBEACHUS TPUKIIAHOIO U MMOMCKOBOTO
XapaKkTepa, KOTOPblE MOXHO MCIOJIb30BAaTh KaK OPUEHTHUPHI JJI MOCIEAYIOLIEro
BbIOOpa mpodeccun. Bo3moxkHa Takke HMHTErpanuss OMOJIOTHUYECKUX 3HAHUU C
COOTBETCTBYIOIIMMH 3HAHUSIMH, TOJYYCHHBIMH OOYYAIOIIMMHUCS TIPH H3YUYECHUU
du3MKH, XUMHH, Teorpaduy U MaTEeMaTHKH.

CrpykTypa nporpaMmbl 1o ydyeOHOMYy mnpeamery "buonorusa" orpaxaer
CUCTEMHO-YPOBHEBBIII M 3BOJIIOIMOHHBIA MOAXOABl K H3YYEHHIO OHOJIOTHH.
CornacHo UM, U3y4arOTCsl CBOKMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE JJIS1 JKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpPraHM3aliy, IBOJIIOIMM OPraHUYECKOrO0 MHpa Ha 3eMIle,
COXpaHEHHusi OHMOJIOTMYEeCKOro pa3HooOpa3usi ImaHeThl. Tak, B 10 Kkiacce
U3YyYaloTCSd OCHOBBI MOJIEKYJSIPHOM M KJIETOYHOM OHMOJOruMu, SMOPHOJIOTUU U
OMOJIOTUN PA3BUTHS, T€HETUKH W CEJIEKUUU, OMOTEXHOJOTHMH W CUHTETUYECKOMN
OMOJIOTHH, aKTYaJU3UPYIOTCS 3HAHUS OOYYalOMUXCA MO OOTaHWKE, 300JI0THH,
aHatoMuu, (usmonoruu uenoreka. B 11 kiacce wH3y4aroTcsi 3BOJIOLMOHHOE
y4eHUE, OCHOBBI KOJIOTUHU U yUeHHUe 0 Ouocdepe.

VYuebusii npeamer  «buonorus» mpu3zBaH  00€CNEUUTh  OCBOEHHUE
oOydaromuMucs: OMOJIOTMYECKUX TEOPUN M 3aKOHOB, MICH, MPUHIUIIOB U TIPABHII,
JIeXKAIIUX B OCHOBE COBPEMEHHOU €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, 3HAHUU O
CTPOEHUH, MHOTO00pa3M M OCOOCHHOCTAX KIIETKH, OpraHu3Ma, IOIMyJISIuH,
OMOLIEHO3a, SKOCUCTEMBI, O BBLAAIOIINXCS HAYYHBIX JOCTUKEHUSIX, COBPEMEHHBIX
UCCJIEIOBAaHUSIX B OMOJIOTUY, PUKIIAAHBIX ACTIEKTaX OMOJIOrMYECKUX 3HaHUU. Jlis
pa3BUTHS WU NOAJEpKAHUS HHTEpeca OOydaroIMxXcs K OHOJOTMH Hapsiay co
3HAYUTENIbHBIM 00BEMOM TEOPETUUECKOI0 MaTepualia B COAEPKaHUHU MPOTrpaMMbl
1o OMOJIOTUU MPETYCMOTPEHO 3HAKOMCTBO C UCTOPHEN CTAaHOBJICHHS U Pa3BUTHUS
TOM WM WHOW o0macTu OWOJNIOTMH, BKJIAJOM OTEYECTBEHHBIX M 3apyOe’KHBIX
y4€HBIX B pPELICHUE BaXKHEUITNX OMOJOTHYECKUX U KOJOTHYECKUX MPOOIIEM.



[{ens n3yuenus yueOHOTO mipeameta «bruonorusy Ha yriryOJI€HHOM YPOBHE —
OBJIaJicHHEe  OOYyYarOMIMMHUCS  3HAHUAMH O  CTPYKTYPHO-(PYHKIIMOHAIBHOU
OpraHu3allMi >KUBBIX CHCTEM pAa3HOTO paHra u MpuoOpeTeHue yMeHUui
UCIIOJIb30BaTh 3TU 3HaHUS B (POPMHUPOBAHUM MHTEpPECA K ONMpEAesIEHHON 00siacTu
npo(ecCHOHaNbHON NIeATETbHOCTH, CBSI3aHHOM C OWOJIOTHel, WM K BBIOOpPY
y4eOHOTO 3aBECHHUS IS TPOIOJDKEHUS OMOJIOTHIECKOTO 00pa30BaHUS.

Joctiwkenue 1enu wu3ydeHus ydeOHoro mnpeamera «buomorus» Ha
yTiyOJIEHHOM YpOBHE 00€CIIeUnBAETCS PEUICHUEM CIIEIYIONIUX 3a0a4:

OCBOEHHE 00YYaIOIIMMUCA CUCTEMbl OMOJIOTUYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPHUAX, KOHIEMIUSIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSX U
MpaBUJIax, COCTABIIAIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO0 KAPTUHY MHPA; O
CTPOCHUH, MHOT000pa3MM M OCOOCHHOCTSIX OHOJOTHMUECKUX CHCTeM (KJIEeTKa,
OpraHu3M, MOMYJISIH, BUJ, OMOTeo1eH03, Onocdepa); O BhIIAIOIMIUXCS OTKPBITHSIX
Y COBPEMEHHBIX UCCIEOBAHUSIX B OMOJIOTHH;

03HAKOMJIEHHME OOYYalolMXCcsi C METOJaMU I[O3HAHUS >KUBOW MPUPOJIBI:
UCCJIEIOBATEILCKUMHU  METOJlaMid  OMOJIOTMYECKHX HayK (MOJEKYJspHOU U
KJIETOYHOM OMOJIOTUM, SMOPHOJIOTUA W OHOJIOTMM pa3BUTHUS, TEHETHUKU U
CeNeKUUH, OWOTEXHOJOTMM M CHUHTETUYECKOM OWOJIOTHH, MaJCOHTOJIOTHUH,
9KOJOTMHM);  METOAaMH  CaMOCTOSITENIbHOTO  MPOBEAECHHUS  OMOJOTMYECKHX
UCCIACAOBaHUA B JlabopaTopuyi W B mOpHpoje (HaOmroaeHue, H3MEpeHHue,
HKCIEPUMEHT, MOAECIUPOBAHUE);

OBJIQJICHUE OOYyYalOUUMHUCA yMEHUSIMU: CaMOCTOSITEIbHO  HAXOJUTh,
aHAJIM3UPOBATh U MCIOJIb30BaTh OMOJIOTMYECKYH0 HH(MOPMALIMIO; MOJb30BAThCS
OMOJIOTMYECKON TEPMUHOJIOTMEN M CUMBOJMKOM; YCTAaHABIMBATH CBS3b MEXIY
pa3BUTHEM OHOJIOTHM U  COIMATbHO-PKOHOMUYECKUMH U  JKOJOTUYECKUMHU
npo0jeMaMu 4YeJOBEYECTBa; OLICHUBATh IOCJIEACTBUS CBOCH NEATETLHOCTH I10
OTHOLIEHUIO K OKpY)Karolleil MpUpOJHON cpele, COOCTBEHHOMY 3/I0pPOBbIO U
3I0POBBIO0  OKPY’KaIOIMX JIIOAEH; OOOCHOBBIBAaTH M  COOJIOJATh  MEpHI
npodrtakTHK WHOEKITMOHHBIX 3a00JI€BaHUA, TIPABUIA TTOBEJACHUS B MPHUPOJAC U
obecrieueHrs 6€30MaCHOCTH COOCTBEHHOM KM3HENEATEIbHOCTH B UPE3BBIYANHBIX
CUTyallUsX TMPHUPOJHOTO M TEXHOTEHHOTO  XapakTepa; XapaKTepu3oBaTh
COBPEMEHHBIC HAYYHBIE OTKPBITHSI B 00JIACTH OMOJIOTHH;

pa3BUTHE Y 00yYarOUIMXCsl UHTEIUIEKTYyaIbHbIX U TBOPUYECKUX CIIOCOOHOCTEN
B IpOllecCe 3HAKOMCTBA C BBIJAIOIIMMUCA OTKPBITUSIMU U COBPEMEHHBIMU
UCCJICIOBAHUSIMU B OHOJIOTHH, pEIIaeMbIMU €10 TpoOJeMaMH, METOAO0JoTHUen
OMOJIOTUYECKOTO UCCIIEJOBAHUS, IPOBEACHUS AKCIEPUMEHTAIBHBIX
UCCJIEIOBAHUM, pelIeHHs] OMOJIOrMYECKUX 3a7a4, MOACIUPOBAHUS OMOJIOTHYECKHUX
00BEKTOB U MPOIIECCOB;



BOCITUTAHUE Y OOYYAIOMUXCS IICHHOCTHOTO OTHOIIEHUS K KUBOW MPHUPOJC B
IIEJIOM M K OTJICJIBHBIM €€ 00bEeKTaM U SIBJICHUSIM; (POPMUPOBAHUE IKOJIOTUUECKOH,
IFeHEeTUYECKOW TPaMOTHOCTH, OOIIeH KyJIbTypbl IOBEJACHUS B MPHUPOJE;
WHTETPAINHA €CTECTBEHHO-HAYYHBIX 3HAHUN;

npuoOpeTeHre  OOyYaroIMIMMKCS  KOMIIETEHTHOCTH B PAaIlMOHAJILHOM
PUPOOTIOIL30BaHNN (COOIO/ICHNE TPaBWJI TOBEICHUS B MPHUPOJE, OXPaHBI
BHJIOB, KOCHCTEM, OHMOChEephl), COXpaHEHUH COOCTBEHHOTO 3J0POBbSI M 3/I0POBBS
OKpyXXarolux Jrojaer (cobmoaeHuss Mep TpoPUIAKTHKA — 3a00JICBaHUM,
obOecrieueHrne OC30MAaCHOCTH JKHU3HEACSITCIILHOCTH B YPE3BBIYAMHBIX CHTYAIHUSIX
OPUPOAHOTO ¥  TEXHOTCHHOTO XapakTepa) HAa OCHOBE  HCIOJIB30BAHUS
OMOJIOTUYECKUX 3HAHUN U YMEHUN B TOBCEAHEBHOM JKU3HU;

CO37laHUE  YyCIOBUWA  JJII  OCO3HAaHHOTO  BBIOOpa  OOYYAIOIIMMUCS
WHIUBUY AIbHON o0Opa3oBaTeIbHOM TPaeKTOPUH, CHOCOOCTBYIOLIEH
HoclieyoueMy Hpo(ecCHOHATLHOMY CaMOOINPEIEICHUI0, B COOTBETCTBUHU C
WHINBUy ATbHBIMU UHTEPECAMH U TIOTPEOHOCTSIMH PETHOHA.

OO01ee 4uCI0 4YacoB, OTBEICHHBIX HA M3y4YEeHHE OWOJIOTUU Ha YriayOJeHHOM
YpPOBHE CpeaHero obiiero odpazoBanus, coctaBiser 204 yaca: B 10 kmacce — 102
yaca (3 gaca B Hezento), B 11 kmacce — 102 gaca (3 yaca B HEAEI0).

OT60p opraHu3anMoOHHBIX (OPM, METOJOB U CPEACTB OOy4eHUs OUOJOTUU
OCYIIECTBISIETCS ¢ YUETOM CHenu(UKU ero COoJep)KaHWs W HAMpaBICHHOCTH Ha
MPOJOJDKEHNE  OMOJOTUYECKOro  00pa3oBaHMsl B OpPraHU3aIUsX  CPEIHETO
po(ecCHOHaNBLHOTO U BHICIIETO 00pa30BaHUs.

OO0s13aTeNbHBIM YCIOBUEM MTPU 00YUYEHUU OMOJIOTUU HA YIIIyOJIEHHOM YPOBHE
SIBJISICTCSI TIPOBEJICHHUE JIA0OPATOPHBIX M TPaKTUYeCKux padorT. Takke ydactwe
00ydJaronuxcsi B BBIMIOJTHEHUU MPOCKTHBIX M YUeOHO-HCCIEA0BATENIbCKUX PadoT,
TEMaTUKa KOTOPBIX OMpENENsIeTCS y4YuTelIeM Ha OCHOBE HMEIOIIHUXCS
MaTepHUAIbHO-TEXHUUECKUX PECYPCOB U MECTHBIX MPUPOJHBIX YCIOBUU.



COJEPKXAHUE OBYUYEHUA
10 KIIACC

ConepxaHue HporpamMMbl, BBIIEIEHHOE KYpPCUBOM, HE BXOAUT B MPOBEPKY
rocyzapcTBeHHou utoroBoit arrecranuu (I'MA).

Tema 1. buoJsiorusi Kak HayKa

CoBpemenHast OMOJIOTHSI — KOMIUIEKCHasi Hayka. KpaTkast HCTOpusi pa3BUTHS
Ouonornu.  buonormdyeckue  HAYKM M HM3yYaeMble HMH  MPOOJIEMBI.
dyHIaMEHTaJIbHbIE, NPUKIAIHBIE M TOWCKOBBIE HAy4YHBIE WCCICIOBAHUS B
OHMOJIOTUH.

3HavyeHue Ouosoruu B (HOPMUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAYYHOM
kaptuabl mupa. [Ipodeccun, cBszanHbie ¢ Ouonorueil. 3HaueHUe OUOJIOTUM B
[IPAKTUYECKOM JEATEIIbHOCTA 4YEJOBEKa: MEIULMHE, CEIbCKOM XO3SMCTBE,
MPOMBIILJIEHHOCTH, OXPAHE NPHUPOIBI.

JdemoHcTpanumn

[Moptpetsr: Apuctorens, Teodpact, K. JIlunneit, XK. b. Jlamapk, Y. Jdapsus,
V. I'apseii, I'. Mennens, B. U. Bepnanckuii, U. I1. 11aBnos, 1. . Meunnkos, H.
. Basunos, H. B. Tumodees-Pecorckuii, [Ixx. Yorcon, ®. Kpuk, /1. K. benses.

Tabmuubl U cxembl: «CBsI3b OMOJIOTMHM C JIpYyruMu Haykamuy, «Cucrema
OMOJIOTMYECKUX HAYK.

Tema 2. JKuBble cUCTEMBI U UX U3YYeHHUE

KuBble cuctemMbl Kak mpeaMer uzydeHusi Ouonoruu. CBONCTBA >KUBBIX
CUCTEM: €IMHCTBO XUMHUYECKOIO COCTaBa, JUCKPETHOCTb M LIEJIOCTHOCTb,
CJI0KHOCTh W YINOPSJAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOpPTaHU3alus,
CaMOBOCITPOM3BEICHUE, PA3APAKUMOCTb, U3MEHUYUBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHu3alny KUBBIX CHUCTEM: MOJICKYJSIPHBIMA, KJIETOYHBIH,
TKAQHEBbIN, OpraHU3MEHHBIMH, MOMYJISIIIHOHHO-BUJIOBOM, AKOCHUCTEMHBIM
(buoreonenoTuyeckuit), oOmochepHsiii. Ilporecchl, TPOUCXOIAIINE B KUBBIX
cucremax. OCHOBHBbIE TpHU3HAKU KUBOro. JKu3Hb Kak (opMa CyIIeCTBOBaHUS
Marepuu. Hayku, n3ydaromume )XuBble CUCTEMBbI HA PA3HBIX YPOBHSIX OpPTraHU3AIUU.

N3yuyenue xuBbIX cucteM. MeTonsl Ouonoruueckoin Hayku. HaOmionenue,
M3MEpPEHUE, DKCIIEPUMEHT, CUCTEMATU3alMs, MeTaaHanus3. llonarue o 3aBucuMon u
He3aBUCHUMOW mniepemeHHOW. IlmaHupoBanwe »skcnepumenTta. IlocTaHoBka u
npoBepka rumnotre3. HyneBas runore3a. [lonsarue BHIOOPKH U €€ TOCTOBEPHOCTD.
Pa3bpoc B Owonormueckux maHHbIX. OIEeHKa JOCTOBEPHOCTH IOJTYYEHHBIX
pe3ynbTaroB. [IpuumHBI HCKaX€HUsT pe3ysbTaTOB JSKcrepuMeHrta. lloHsAtue
CTaTUCTUYECKOTO TECTA.

JdemoHcTpanumn



Tabmuipl U cxeMbl: «OCHOBHBIE TPU3HAKU KU3HW», «buonorunyeckue
cucrtembl», «CBoiCTBa KHUBOW MaTepun», «YPOBHU OpraHU3ALMUU KUBOU
npuponb», «CTpoeHHe MKUBOTHOW KIETKM», «TKaHU KUBOTHBIX», «CHCTEMBI
OpraHoOB 4YeJloBeuecKkoro opranumsma», «buoreonenos», «buocdepa», «Meroabl
U3y4EHUs )KUBOU IIPUPOIBDY.

O6opynoBanue:  mabopaTopHOoe  OOOpyJOBaHWE  JJIsi  TPOBEICHHUS
HAOJIIOICHHM, U3MEPEHH, SKCTICPUMEHTOB.

IIpakTnueckas padora «lcrnonp30BaHUE pA3IUYHBIX METOHOB MpPH
M3YYECHUU KUBBIX CUCTEM.

Tema 3. buoJiorusi KjieTku

Knerka — cTpykTypHO-QyHKIIMOHANbHAS eAWHHIIA KUBOTO. Mctopus
oTKpbITUA KiIeTku. Pabotel P. ['yka, A. JleBenryka. Knerounast reopus (T. I1IBanH,
M. Hlneiinen, P. BupxoB). OCHOBHBIE MOJOXEHUS COBPEMEHHOW KJIECTOYHOM
TEOPUH.

Metoapl  MOJIGKYJSIPHOM W KJIETOYHOM  OMOJOTHMU:  MHUKPOCKOMMUS,
xpoMmarorpadusi, IMeKTpodopes, METOl MEYEHBIX aToMOB, Au(depeHITnaATbHOES
HEHTpU(PYTUPOBAaHUE, KYJIbTUBUPOBAHUE KIIETOK. M3yuenue @urcuposanHvix
K1emoK. DIEeKTpOHHass MUKpockonus. Koxgoxanvuas muxpockonus. Bumanvnoe
(npudicuznerHoe) uzyueHue Kiemox.

JdemoncTpanuu

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

Tabmuupl u cxembl: «CBETOBOM MHUKPOCKOM, «JIEKTPOHHBI MHUKPOCKOID,
«Hcropus pazBUTHA METOAOB MUKPOCKOTIUID.

O6opynoBaHue: CBETOBOM MHMKPOCKOI, MHKPOIpENnaparbl PacTUTEIbHBIX,
KUBOTHBIX U OAKTEPHAIBHBIX KIETOK.

IIpakTuueckass padora «l3yueHue METOAOB KJIETOYHOM OHMOJIOTUH
(xpomartorpadusi, ayekTpodope3, audpdepeHranbLHoe 1EeHTPUGYTrUpOBaHUE,
[TLP)».

Tema 4. XumMnueckasi OpraHu3anus KJIeTKU

XUMHUYECKHI COCTaB KJIETKU. Makpo-, MHUKpPO- U YJIbTPAMUKPOIJIEMEHTHI.
Bona m e€ posib Kak pacTBOPUTENS, pEearcHra, y4acTue B CTPYKTYPUPOBAHUU
KJIETKH, TEIUIOPEryysiquu. MuHepanbHble BEUIECTBA KJIETKH, MX OHUOJOrMYecKas
poJib. POnb KATHOHOB M aHUOHOB B KJIETKE.

Opranuyeckue BelleCTBa KIETKU. buosornyeckue mnonumepsl. benku.
AMMHOKHCIIOTHBIN cocTaB 0enkoB. CTpyKTyphl OenkoBoi Mojekysbl. [lepBuunas
CTPYKTypa Oenka, MeNnTHAHas CBA3b. BTopuyHas, TpeTU4Has, YeTBEPTUYHAs
cTpykTypbl. Jenatypamus. CBoiictBa OenkoB. Kriaccuduxamuss — Oenkos.
buonornyeckue Gpyukium 6emkoB. [Ipuonsi.



YraeBoasl. MoHOCaxapubl, AUCaXapUibl, OJIUTOCAXapUIAbl U MOJIUCAXAPUIBIL.
OOmuii TUTaH CTPOGHUS U (PUBUKO-XUMHUYECKHME CBOMCTBA  YIJIEBOJIOB.
buonornyeckre GyHKIIMHN YIII€BOIOB.

Jlunuasl. 'mapodunsHo-ruapodoOHBIE cBOMcTBA. Kitlaccudukanus Tunuaos.
Tpurnunepunapl, Qoconunuasl, BOCKH, cTepounibl. buosornueckue QyHKIUN
munuaoB. OOmMe CBONCTBA OMOIOTHYECKIX MeMOpaH — TeKy4eCTh, CIIOCOOHOCTH K
CaMO3aMbIKaHHIO, TTOTYTIPOHUIIAEMOCTb.

Hyxnennoseie kucnotsl. JJHK u PHK. CrtpoeHune HYKIEHHOBBIX KHCIOT.
Hyxneotuapl. [lpunnun kommiementapuoctu. [lpaBuno Yapradda. Crpykrypa
JIHK — nBoiinas crimpans. Mectonaxoxaenue u ouonorndeckue pynkmuu JTHK.
Bunst PHK. ®ynkuuu PHK B kierke.

Crpoenue mounekynbl AT®. Makpospruueckue cBsizu B Mosekyiae ATO.
buonornyeckue ¢pynkunun AT®. BoccTaHoBIEHHbIE IEPEHOCUUKH, UX PYHKIIUU B
kietke. [pyeue wykneozuompugocpamer (HT®). CexsenupoBanue JIHK.
Memoouvl cenomuxu, mpancKpunmomuKu, npomeoMuKHu.

CtpykrypHas OuoJOTHs: OMOXHMHYECKUEC U OMO(HU3NYSCKUE HCCICAOBAHUS
cocTaBa W MPOCTPAHCTBEHHOM CTPYKTYphl OHOMONEKyl. Mooeruposarnue
CMPYKMYpsl U QYHKYUL OUOMONEKYI U UX Komniekcos. KomnvromepHuiti ouzaun u
OpeanHuyecKull CuHme3 OUOMONEKYI U UX HENPUPOOHBIX AHANO0208.

JdemoncTpanuu

[Toprpetsr: JI. Ilonuur, [Ixx. Yorcon, ®@. Kpuk, M. Yuikunc, P. ®pankinh,
®. Conrep, C. [Ipy3unep.

Huarpammer:  «PacnpeneneHue XUMHUYECKUX DJIEMEHTOB B HEXHBOM
npupojie», «PacrpeneneHne XuMUIECKUX 3JIEMEHTOB B dKUBOU MPUPOEH.

Tabmuubr u cxemsl: «llepuogndeckass TabnuIa XUMHYECKUX JIIEMEHTOBY,
«CtpoeHue MoJIEKyJbl BOIbI», «BelllecTBa B cocTaBe OpraHu3mMoB», «CTtpoeHue
MOJIEKYJIbI  Oenikay, «CTpyKTypbl O€IKOBOM MOJEKYJb», «CTpoeHHE MOJIEKYII
yraeBofoBy, «CTpoeHwe MOJeKyd JUNUIoB», «HyKIenHOBbIE KHCIOTHI»,
«Ctpoenne Monekysibl ATOy.

O6opynoBaHue: XUMUYECKast MOCy1a U 000PyI0BaHHUE.

JlabopaTtopnas pabora «O0HapyxeHHe OETKOB ¢ MOMOIIBIO KAUeCTBEHHBIX
peaku».

JlaGopaTropnass  padora  «lccrmemoBaHue ~— HYKJIEHMHOBBIX — KHUCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOB).

Tema 5. CTtpoenne ¥ yHKIUN KJIETKH

Tumel KIEToOk: JyKapuoTHYecKas W mpokapuoruueckas. CTpyKTypHO-
(GyHKUHOHAIbHBIE 00pa30BaHUS KIETKU.



CtpoeHue npokapuoTuueckoit kiueTku. Kinerounast creHka OakTepuil U apxei.
Oco0OeHHOCTH CTpPOCHHsI TEeTepOoTpOoHONH U aBTOTPOPHON MPOKAPUOTUUECKUX
KJIETOK. MecTo U poJib MPOKapHuoOT B OMOILIEHO3aX.

Ctpoenue u (GyHKIIMOHUPOBAHUE AYKapUOTHUUYECKOU KJICTKH.
[Tnazmatuueckass wmemOpana (riazmanemma). CTpykTypa IIa3MaTU4YeCKOU
MeMOpanbl. TpaHCIOPT BEMIECTB Yepe3 IIa3MaTUYeCKyl0 MeMOpaHy: MacCUBHBIN
(muddysus, obneruénnas auddysus), aKTUBHBIA (NEPBUYHBIA W BTOPUYHBIH
aKTUBHBIN TpaHcropT). Ilomymponunaemoctb MeMOpanbl. PabGoTa HaTpuii-
KaJIUEBOTO Hacoca. DHAOLMTO3: MUHOLMUTO3, (aromuTo3. Dk3ouuTo3. KierouHas
crenka. CTpykTypa u QyHKIIMHN KIETOYHON CTEHKU PACTCHHA, TPHOOB.

[Hutomna3ma. [uto30mb. [luTockener. JBukenue 1uroriazMbl. OpraHouasl
kinetkn. OnHoMeMOpaHHBIE OPTaHOWIBI KJIETKH: JHJOIUIa3MaTH4ecKas CeTh
(BIIC), annmapar 'onbaxku, JTU30COMBI, UX CTpoeHUE W (yHKIMH. B3aumMocBs3b
OJITHOMEMOpPAHHBIX OPraHOMJOB KJIETKH. CTpOeHHE T'paHyJSIPHOTO PETUKYJIyMa.
Mexanusm nanpasnenus denkos ¢ IIIC. CuHTE3 pacTBOPUMBIX OcinkoB. CUHTE3
KJIETOYHBIX ~ MeMOpaH. [maakuii  (arpaHyfsipHBI)  SHIOIUIA3MATHYECKUN
perukynyM. CekperopHas ¢yHKus amnmapara ['onbmku. Moougurkayusa 6enxos 6
annapame [ onvoocu. Copmuposka 6enxkos 6 annapame [ onvoxcu. TpaHcnopT
BEIIIECTB B KJIETKE. Bakyosn pacTutenbHbIX KIeTOK. Kietounslii cok. Typrop.

[lonyaBTOHOMHBIE  OpPraHOWABl  KIETKH:  MUTOXOHAPUM,  ILJIACTUJIBI.
IIpoucxoorcoenue mumoxonopuii u niacmud. Cumouozenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenne u (YHKIIMM MUTOXOHJpUN W 1uiactui. llepBuunsle,
BTOPUYHBIE UM  CJIOXKHBIE  TUIACTUALI  (POTOCHUHTE3UPYIOMIMX  JYKAPUOT.
XJIOpOIJIACTBI, XPOMOILIACTHI, JEUKOIIACTHI BHICIINX PACTEHUM.

HememOpanusie opranouasl kietku CTpoeHue M (QyHKIIMA HEMEMOpPaHHBIX
OpraHouJI0B KJIETKHU. PuGocomsr. IIpomesicymounvie Qunamenmo.
MukpodunameHTsl. Axkmunogvle Muxkpoguramenmol. MpbllIeUHbIE  KIIETKU.
Axmunosvie KOMHOHEHmMbl HeMbluleyHblX Kiemox. MukpoTpy6ouku. Knerounbii
neHtp. CTpoeHuMe U JABWKEHHE KIYTHKOB M pecHUYEeK. MHUKpOTpyOOUKH
nuToruia3mel.  LleHTpuons. benku, accoyuuposaunmvie ¢ MUKpopuiameHmamu u
Mmuxkpompybouxamu. Momopuwie 6enxu.

Anpo. Ob6onouka siapa, XpoMaTUH, KapuoIuia3Ma, SIAPHIIIKH, UX CTPOCHUE U
bynkuuu. SnepHsiii OenkoBbld MaTpukc. lIpocTpaHCTBEHHOE pacHoIOKEHHUE
XpoMocoM B HUHTep(ha3sHOM siape. Dyxpomamun u 2eemepoxpomamut. bemku
XpOMaTWHa — THUCTOHBI. Jlunamuxa sdepHou 00010YKU & Mumose. Sfoepmblil
mpauncnopm.

Kinerounsie BkmtoueHus. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK DYKApUOT
(pacTUTENBHOM, KUBOTHOM, TPUOHOI).

JdeMoHcTpanuu



[Toptpersr: K.C. MepexkoBckuit, JI. Mapryinuc.

Tabmumbsl u cxembl: «CTpoeHHE 3YKapUOTHYECKON KieTku», «CTpoeHue
JKUBOTHOW  KJIETKW», «CTpO€HHME  pacTUTENbHOM  KIeTKW», «CTpoeHue
MUTOXOHAPUW, «Aapo», «CTpoeHne NpOKaApUOTHIECKON KIETKNY.

OOopynoBaHue: CBETOBOM MMKPOCKOI, MHKpPOIpenaparbl pPacTUTENbHbIX,
KUBOTHBIX KJIETOK, MUKPOIIPENapaTsl OaKTepUaTbHBIX KIETOK.

JlabopaTopnass pabora «l3yuyeHue CTpPOEHHSI KIETOK Pa3IMUYHBIX
OpPraHu3MOB).

IIpakTnyeckas padora «/3ydyeHre cBOWCTB KIETOYHOU MEMOpaHBI.

JlabopaTopHass padora «JccnepoBanue muasmosin3a W JAEIUIA3MOJIM3A B
PaCTUTEIIbHBIX KIIETKAX).

IIpakTnueckass paGora  «M3ydyeHue  [OBUKEHUS  LUTOILIA3Mbl B
PACTUTEINIBHBIX KIIETKAX).

Tema 6. OOMeH BelmiecTB M NpeBpalleHNe JHEPIHH B KJIEeTKe

AcCUMUISIIIAS ¥ TUCCUMIIIALIAS — JIBE€ CTOPOHBI MeTabonn3Ma. Tunsl oomMeHna
BEIIECTB: aBTOTPO(HBIN W TeTepOoTPOQHBIA. YdUacThe KHUCIOpOJa B OOMEHHBIX
mpoleccax. OJHepreTuueckoe oOecrnieueHre KiIeTKu: mnpeBpanieHue ATO B
oOMeHHBIX Tmporeccax. DepMeHTATUBHBIM XapakTep peakluuil KJIETOYHOIO
Metabonuzma. DepMEeHTBI, HUX CTPOCHHE, CBONCTBA U MEXaHHU3M JICHCTBUSI.
Kodepmentsl. OTnnuusi pepMEeHTOB OT HEOPTraHMYECKUX KaTanu3aTopoB. bemku-
aKTUBATOPHl M OCNKU-UHTHOUTOPHI. 3aBUCUMOCTh CKOPOCTH (PEpPMEHTATUBHBIX
peakiMii OT pa3IMYHbIX (PAKTOPOB.

IlepBUYHBIA CHUHTE3 OpraHMYeCKUX BellecTs B Kietke. DorocunHres.
Anoxcueennvlll U okcueeHHblll pomocunmes y 6axmepui. Ceemocodbuparoujue
nUSMeHmbl U NUSMEeHMbl PeaKkyuoHHo20 yeumpa. Poib XJIOPOIUIACTOB B MPOLECCE
dboTocunTeza. CBeroBas u TeMHOBas ¢aspl. Pomoovixanue, Cs, C,. u CAM-munol
gdomocunmesa. IlponyktuBHocTh ¢GoTOocHHTE3a. BiusHue pa3iandHbix (DakTOpoB
Ha CKOpOCTh (poTocHHTE3a. 3HaUeHUE (POTOCUHTESA.

XeMOCHUHTE3. Pasnoo0Opasue OpPraHU3MOB-XEMOCHUHTETHKOB:
HUTPUPUIIUPYIOIIHE OaKTepuu, >KeNe300aKTepuu, CepoOaKTEPHH, BOJOPOIHBIC
OakTepuu. 3HaYECHUE XEMOCHUHTE3a.

AHaspoOHble opranu3Mbl. Buaesl Opoxenus. IIponykTbl OpokeHHMS M HX
UCIIOJIb30BAaHUE YEJIOBEKOM. AHA3pOOHBIE MHUKPOOPTraHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTUH U BO3OYAUTENN OOJIC3HEH.

AspoOHBIe OpraHu3MBbl. Oranbl HSHEPTETUYECKOTO oOMeHa.
[ToaroToBuTenbHbI# 3Tan. [ MHKOIN3 — OECKUCTOPOAHOE PACIICTUICHUE TIIFOKO3bI.

buonornueckoe OKMCIEHUE, UK KIETOYHOE JbIXaHue. Poiib MUTOXOHApUI B
nporeccax ouonornueckoro okucinenus. Luknmaeckue peakiuu. OKUCIUTETHHOE
dbochopunupoBanue. uepeuss memoOpannozo epaouenma npomonos. Cunmes



AT®D: paboma npomonnou ATD-cunmaszwl. IlpemmyiiecTBa a’poOHOTO IMyTH
oOMeHa BeIecTB nepes; aHadpOOHBIM. DP(HEKTUBHOCTH YIHEPTETUIECKOTO OOMEHA.

JdemMoHcTpanuu

[Toptpersr: k. IIpuctin, K. A. Tumupsaszes, C. H. Bunorpanckuii, B. A.
Ourensrapar, 11. Murtuem, I'. A. 3aBap3uH.

Tabnuipl 1 cxembl: «DOTOCUHTE3», «DHEpreTuueckuit oomen», «buocunres
oenka», «CtpoeHue pepMeHTa», « XeMOCHHTE3Y.

O6opynoBaHue: CBETOBOM MUKpPOCKOI, 00OpYJAOBAaHHME IJII IMPUTOTOBIICHUS
MOCTOSTHHBIX Y BPEMEHHBIX MUKPOIIPENapaToB.

JlabopaTtopnass paGora «/3yueHue  KaTaIUTUYECKOW  aAKTUBHOCTH
dbepMeHTOB (Ha IpUMEPE aMIIIa3bl WU KaTajaasbl)y.

Jlabopatopnass pabGora «/3ydeHue (HepMEHTATUBHOTO pACIICIICHUS
MIEPOKCHJIa BOJIOPO/Ia B PACTUTEINIBHBIX U KUBOTHBIX KIETKaX).

JlabopaTopnass padora «CpaBHeHue mporieccoB  (OTOCHMHTE3a U
XEMOCHHTE3a.

JlaGopaTopHasi padora «CpaBHEeHHE MTPOIECCOB OPOKECHUS U JBIXAHH.

Tema 7. HaciiencreHnasi uHGopManus U peajn3anus eé B KiIeTKe

Peakiuu MarpuuHoro cunres3a. [IpuHIMI KOMIUIEMEHTAPHOCTH B PEAKIIMSIX
MaTPUYHOI'O CHHTe3a. Peanuszanus HaciaeAacTBeHHOW MHpopManuu. ['eHeTnueckuit
KOJI, €ro cBoucTtBa. TpaHckpuniusa — MarpuuHblii cuHTe3 PHK. IlpuHumms
TPAHCKPUIIUU: KOMIUIEMEHTAPHOCTh, AHTUIIAPAIIIEIbHOCTh, ACUMMETPHUYHOCTb.
Cospesanue mampuunvix PHK 6 sykapuomuueckou knemke. Hexooupyrowue PHK.

Tpancnsauus u e€ sranbl. Yuyactue TpancnoptHbix PHK B 6uocunrese Genka.
VYcnoBus Omocunteza Oenka. KomupoBanme amuuokucinotr. Ponp pubocom B
OuocuHTese Oenka.

Cospemennvie npedcmasienus o cmpoenuu 2enog. OpraHuzanus reHoma y
MPOKApUOT U 3YKapuoOT. Peryysiius akTUBHOCTM I'€HOB Yy NpoKapuoT. ['mmore3a
onepoHa (®. XKako0, XK. Mano). Moaexynapuvie mexanusmovl IKCHpeccuu 2eHO8 y
aykapuom. Ponv xpomamuna 6 pecynsiyuu pabomel 2enog. Perynsuus 0OMEHHBIX
MPOLIECCOB B KJIeTKE. KiIeTOUHBIN rOMeEOCTas.

Bupycel — HekieTrounbie (hOpMBI )KU3HU M 00JUraTHbie napa3utbl. CTpoeHue
IPOCTBIX U CIOXHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKusHenHbvili Yuki
JHK-cooepocawux eupycos, PHK-codepocawux eupycos, obaxmepuogazos.
Obpamnasa mpauckpunyus, pesepmasa, UHmezpasd.

Bupycubie 3aboneBanus 4enoBeka, uUBOTHBIX, pactenuid. CITN]J, COVID-
19, counanbHbie U1 MEAUIIMHCKHE TPOOIIEMBI.

buoungpopmamura: unmeepayus u anaius o6orvuwiux maccueos («bigdatay)
CMPYKMYpHuIX buonocuyeckux oannvix. Hanomexuonoeuu 6 ouonocuu u meouyune.
IIpoepammupyemvie pynxyuu 6eakos. Cnocodvl 00cmasKu 1eKapcms.



JdemoncTpanuu

[Toptpetsr: H. K. Kosbios, /1. 1. UBaHoBCKUI.

Tabmuier u cxembl: «buocunTe3 6enkay, «I'eHeTHYeckuii Koy, «Bupycei»,
«bakrepuodarm.

IIpakTuyeckas padora «Co3naHue MOJICIIN BUPYCA».

Tema 8. 7/Ku3HeHHbIN HUKJI KJIETKH

Knerounsiéi 1muki, ero mnepuoabl W peryisinusa. WMutepdaza u  MuTos.
Oco0OeHHOCTH TMpoIIecCcOB, MpoTeKalIux B uHTepdaze. [loaroroBka KIeTKU K
nenenuto.  I[lpecunterudyeckuii  (MOCTMUTOTUYECKUM),  CHUHTETHYECKHM U
MOCTCHHTETHYCCKUH (MPEMUTOTUICCKUI) TIEPHOIbI HHTEP(DA3HI.

Marpuunbii cunre3 JHK — permukamms. [Ipunuuner permmkanuu JIHK:
KOMIUJIEMEHTAPHOCTh,  IOJYKOHCEPBATUBHBIM  CHHTE3, aHTUIIAPAIJIEIBbHOCTD.
Mexanusm perukanuu JIHK. Xpomocomsl. Ctpoenne xpomocom. Tenomepsl u
TenomMepaza. XPOMOCOMHBIM HaOOp KIETKM — KapuoTull. JIumiouaHeli wu
rariouaHBI  HAOOpPB XpomocoM. ['oMomoruunabie xpoMocombl. [lonoBwie
XPOMOCOMBI.

Henenue xnetkn — wmuto3. Craguu MHTO3a U TPOUCXOIAIINE B HUX
npoueccel. Tunel muto3a. Kapuoknne3 u nuToknHe3. buosiornyeckoe 3HadeHue
MHUTO3a.

Perymamusa murorndeckoro nukia kietkd. lIporpammupyemasi kinerouyHas
rubesp — arnomnTos.

Knerounoe sapo, XpoMocombl, (DyHKIIMOHANbHAsg TE€HOMUKA. Mexanusmul
npoaugepayuu, ouppepenyuposxu, cmapenus u euberu xiemox. «l{ugposas
KiemKa» — buoun@opmamuyeckue mooeiu QyHKYUOHUPOBAHUSL KIeMKU.

JdeMoHcTpanuu

Tabmumel 1 cxeMbl: <«OKW3HEHHBIH IMKII KIETKW», «MmuT03», «CTpoeHue
xpomocomy, «Perukanus [JJHK.

O06opynoBaHUE: CBETOBOM MUKPOCKOT, MUKpOIIpenapatsl: « MUTO3 B KeTKax
KOpEIIKa JTyKay.

JlaGopaTopHuas padora  «l3yueHne  XpOMOCOM  Ha  TOTOBBIX
MUKPOIIPENapaTaxy.

JlabopaTopHasi pabora «HalntoeHe MUTO3a B KJIETKaX KOHUMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKPOIpEnaparax).

Tema 9. CtpoeHue n GyHKUNM OPraHU3MOB

buonornueckoe pazHoobOpasue OPraHu3MOB. OnHOKIIETOUHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOYHbBIE OPTaHU3MBI.

OcoOEHHOCTH  CTPOEHUS M KUBHEACATEIbHOCTH  OJIHOKJIETOYHBIX
opranu3MoB. bakTepuu, apxeu, OJHOKJIETOYHbICE TpPUOBI, OJHOKJIETOUHbIC
BOJIOPOCIIH, APYTUE NPOTUCTHI. KOJIOHUAIBHBIE OPTAHU3MBI.



B3anmocCBsA3p 4acTel MHOTOKJIETOYHOIO OpraHu3Ma. [KaHW, OpraHbl M
cucteMbl opraHoB. Opranu3M Kak enHoe 1einoe. ['omeocras.

Tkanum pacrenuii. Tumbl pacTUTENBbHBIX TKaHEW: oOpa3oBareibHasd,
MOKPOBHAsI, TMPOBOJAIIASA, OCHOBHAas, MexaHudeckas. OCOOEHHOCTH CTPOECHUS,
(GyHKUMNA 1 pacloNioKEeHHs TKaHEH B OpraHax pacTEHUU.

TkaHVW KUBOTHBIX M YEJIOBEKA. THWIbI KMUBOTHBIX TKAHEU: 3MUTEIIHAIbHAS,
COCIMHUTEINbHAS, MbIlIeyHasi, HepBHas. OcCOOEHHOCTH CTpoeHUs, (YHKIHA U
pAacHoJIOKEHUS TKAHEN B OpraHax KMBOTHBIX U YEJIOBEKA.

Opranbel. BereratuBHble W TE€HEpaTUBHBIE OpraHbl pacteHuil. OpraHbl H
CHCTEMBI OPTaHOB KUBOTHBIX U Ye0BeKa. DyHKIUH OPraHOB U CUCTEM OPTAHOB.

Onopa Tena opranu3moB. Kapkac pacrenuil. CKeneTbl OJHOKIECTOYHBIX H
MHOTOKJIETOYHBIX JKMBOTHBIX. HapykHblli M BHYTpeHHHH ckeneT. CTpoeHue u
TUIIBI COEIUHEHUS KOCTEH.

JIBmkeHne  opraHu3MoB. J[BHJKEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amMEOONIHOE, KIYTUKOBOE, PeCHUYHOE. J[BM)KEHHWE MHOTOKJIETOYHBIX DPACTEHUM:
TPOIIU3MBI M HACTUU. JIBMJKEHHME MHOTOKIIETOYHBIX >KMBOTHBIX M YEJIOBEKA:
MblleyHas cucreMa. Pediekc. CkeneTHbie MBI U UX padoTa.

[Iutanue opranusmoB. [loryomenue BOAbI, YIVIEKUCIOrO Tra3a U
MHUHEPAIbHBIX BEIIECTB pacTeHUsIMU. lIuTaHue >XKMBOTHBIX. BHYTpUIIONOCTHOE M
BHYTPHUKIIETOUHOE TNHUIIEBapeHue. [IuTaHue MO3BOHOYHBIX XKUBOTHBIX. OTHENbI
MULIEBAPUTENILHOTO TpakTa. [lumeBapurenvHble kene3pl. llumeBapurenbHas
CHCTEMA YEJIOBEKA.

Jpixanue opranu3mMoB. JIpixanue pacteHuid. JIpixanue >xuBOTHbIX. Juddy3us
ra3oB 4€pe3 NOBEPXHOCTh KiIETKU. KoxxHOE npixanue. /[pIxarenbHas NOBEPXHOCTD.
Kabepnoe u nérounoe apixanue. J{pIxaHue Mo3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
DBOJIIOIIUOHHOE  YCIOKHEHUE CTPOEHUS JIETKMX TMO3BOHOYHBIX JKMBOTHBIX.
JIpixaTenpHas cucrema 4esioBeka. MeXaHu3M BEHTWISLHUM JIETKUX y NTUL U
MJIEKOMIUTAIOMUX. Perynsiius napixanus. JlpixareabHble 00bEMBI.

TpaHcnopT BEWIECTB Yy OPraHU3MOB. TpPaHCHOPTHBIE CHUCTEMbI PACTECHHIM.
Tpancnopr BewecTB y JKMBOTHBIX. KpOBEHOCHas cucrema U €€ Oprasbl.
KpoBeHocHasi cucTteMa IIO3BOHOYHBIX JKMBOTHBIX U 4enoBeka. Cepaue,
KPOBEHOCHBIE COCYIbl M KpoBb. Kpyru xkpoBooOpaieHusi. DBOJIOIUOHHbBIC
YCJIO)KHEHUSI CTPOEHUSI KPOBEHOCHOW CUCTEMBI MO3BOHOYHBIX JKUBOTHBIX. PaboTa
cepala v €€ peryisaius.

Beigenenue y opranu3MoB. Beimenenue y pacreHuil. Beigenienue y
KUBOTHbIX. CokpaTuTenbHble Bakyonu. Opranbl BblaesieHus. PuiupTpanus,
CeKpelusl 1 00paTHOE BCACHIBAHUE KaK MEXaHH3Mbl Pa0OThl OPTaHOB BBIJCICHUS.
CBsI3b NOJIOCTH TeJIa C KPOBEHOCHOW M BBIAEIUTEIBHON CUCTEMaMU. BbleeHue y



MO3BOHOYHBIX JKUBOTHBIX M 4enoBeka. [louku. CtpoeHne n (QyHKIMOHUPOBAHUE
HeppoHa. OOpa3zoBaHHe MOYH Y UEIOBEKA.

3ammTa y OpPraHu3MOB. 3allUTa y OJHOKIETOYHBIX OpraHu3moB. CHOpBI
OakTepuii M UUCTHI MNPOCTEHIIMX. 3almUTa Yy MHOTOKJIETOYHBIX pacTEHUMU.
Kytukyna. Cpeacrsa nacCUBHOM M XMMUAYECKOM 3a1IUThl. OUTOHIUIBI.

3amuTa y MHOTOKJIETOYHBIX UBOTHBIX. [IOKpOBBI M WX HOPOU3BOJHBIE.
3amura opranu3ma OoT OonesHeil. MiMmmyHHas cuctema yenoBeka. KieTodHbeii u
I'YMOpaJbHBIH WUMMYHHUTET. BpOXIEHHBIM W TPUOOPETEHHBIN creruduUecKuii
UMMyHUTET. Teopus KiIOHaJIbHO-celeKTuBHOro ummyHnurera (I1. Opnux, ©. M.
bepuner, C. Tonerasa). BocnanutenbHbie OTBETHI OPraHU3MOB. POJIb BpOXKIEHHOTO
UMMYHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JIEBaHUIA.

Paznpaxxumocts u  peryiasuus |y  OpranusmoB. Paznpaxumocts y
OJHOKJIETOUHBIX OpraHu3MoB. Takcucel. Pasgpaxumocts U peryysnus y
pacteHui. POCTOBBIE BEMIECTBA U UX 3HAYCHUE.

HepBHas cucrema um pedaekTopHas peryisnus y >XWBOTHBIX. HepBHas
cucTeMa u €€ OTJeNbl. DBOJIOLMOHHOE YCI0)KHEHUE CTPOEHUSI HEPBHOM CHCTEMBI
y JKUBOTHBIX. OTHENbl TOJOBHOIO MO3ra MO3BOHOYHBIX >KMBOTHBIX. Pedrnexc u
pednexTopnas ayra. be3ycioBHbIE U YCIOBHBIEC PE(DIICKCHI.

['ymopanbHast perysius U SHIOKPUHHAS CUCTEMA JKUBOTHBIX U YEJIOBEKA.
JKeme3pl HSHOOKPMHHOW CHUCTEMBI M KX TOPMOHBL. JleHCTBHE TOPMOHOB.
B3auMocBs3p HEpBHOW U DSHIOKPUHHOM cucTeM. [ unortamamo-runodusapHas
CUCTEMA.

JdemoHcTpanumn

[Toptper: U. I1. I1aBnoB.

Tabmuubr u cxembl: «OITHOKIETOYHBIE BOJOPOCHN», «MHOTOKIETOYHbBIE
Bojopocnny», «baktepumn», «lIpocrelimme», «Opranbl LIBETKOBBIX PpPaCTCHUII»,
«CucrtemMbl OpPraHOB TO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKkoMbIx», «Tkanu pacrenuit», «KopHeBbie cuctembny, «CTpoeHue cTedis,
«CTpoeHue JNHCTOBON MIACTUHKW», «TKaHM >KUBOTHBIX», «CKEIET YEeIOBEKay,
«IInmeBapurenbHas cucrema», «KpoBeHocHas cucrema», «J/lpixarenbHas

CHUCTEMAY, «HepBHas  cucrema», «Koxa»,  «MplllleuHass  CHUCTEMaAY,
«BplaenurenbHas CHCTEMa», «DHAOKPHUHHAsA cuUCTEMa», «CTPOEHHME MBI,
«Ammynuter»,  «Kumeunonosoctusie», «Cxema  TNUTaHUA  PACTEHUI,

«KpoBeHOCHbIE CHCTEMBI TO3BOHOYHBIX KUBOTHBIX», «CTpO€HUE THUIPBD,
«Ctpoenue mnaHapumn», «BHyTpeHHee ctpoeHue noxaeBoro uepBs», «HepBHas
cuctema poio», «HepBHas cucrema ssArymkum», «HepBHas — cucrtema
npecMbikatomuxcs»,  «HepBuas  cuctema  nrtuny, «HepBHas — cucrtema
MIIEKOTIUTaOmuXx», «HepBHas cuctema denoBekay, «Pediexcey.



OOopynoBaHue: CBETOBOM MHUKPOCKOI, MHKpPOIIpEnapaThl OJHOKIETOYHBIX
OpraHu3MOB, MHUKpPOINpENnaparbl TKAHEH, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIUU
HACEKOMBIX, UTJIOKOXHUX, KUBbIE SK3EMIUISIphl KOMHATHBIX pacTeHUM, repdapuu
pacTeHUM pa3HbBIX OTACJIOB, BIAXKHBIE Mpenaparbl KUBOTHBIX, CKEJETHI
MO3BOHOYHBIX, KOJUIEKIIMM OECHO3BOHOYHBIX JKMUBOTHBIX, CKEJET 4YeJIOBEeKa,
o0opyI0BaHuE AJI IEMOHCTPALIMKM [IOYBEHHOI'O U BO3YIIIHOIO MUTAHMS PACTEHUH,
pacuieruieHus Kpaxmalia u OelIKOB Mo AecTBreM (epMEHTOB, 000PYIOBAHUE IS
JEMOHCTPALUH ONBITOB MO U3MEPEHUIO )KU3HEHHOW EMKOCTH JIETKUX, MEXaHU3Ma
JBIXaTeNbHBIX JBUKEHUI, MOJIENIA TOJIOBHOTO MO3Ta Pa3IMYHbIX )KUBOTHBIX.

JlaGoparTopHasi padora «/3yueHue TKaHEN paCTEHUIN.

JlabopaTopHasi padora «/3yueHne TKaHel )KUBOTHBIX».

JlabopaTopHasi padora «3yueHne opraHoB IBETKOBOI'O PACTCHHUS.

Tema 10. PazmHoxeHre U pa3BUTHE OPTraHU3MOB

®opMbl pa3MHOXKEHHUS OpPraHM3MOB: Oecronoe (BKJtOYas BEreTaTMBHOE) U
noysioBoe. Buael  Oecrosoro  pa3MHOXKEHUS:  [OYKOBaHWE,  CHOPYJISLUS,
dbparMenranys, KIOHUPOBAHUE.

[TonoBoe pa3zmuoxkenue. llonoBbie kneTku, wiau ramersl. Meio3. Craauu
Mmeno3a. [loBegenue xpomocoM B menose. Kpoccunrosep. buosornuecknii cMbIcCi
MeNo3a M IIOJIOBOTO Ipouecca. Meno3 M €ro MeCTO B JKU3HEHHOM IHUKJIE
OpraHU3MOB.

[IpenzapoasiieBoe pazBurue. ['amerorenes y x«uBOTHBIX. [10s10BBIE KEIE3bl.
OOpa3oBaHue U pa3BUTHUE MOJOBBIX KiIeTOK. CriepmaTorenes u oorene3. CtpoeHue
MOJIOBBIX KJIETOK.

OmomoTBOpeHne W SMOpPHOHAIBHOE pa3BUTHE HKUBOTHBIX. (CrmocoObI
OILUIOAOTBOPEHUS: HApPY)KHOE, BHyTpeHHee. [lapTenorenes.

WuauBuyaibHOE pa3BUTHE OPTraHU3MOB (OHTOTEHE3). DMOPHUOIOTHS — HAyKa
0 Pa3BUTHUU OPTraHU3MOB. Mopgozcenez — 00Ha U3 21A8HbIX NPOOIEM IMOPUOTOSUL.
Konyenyuss mopgocenos u modenu mopghoeenesza. Ctaguu >MOpHOreHe3a
KUBOTHBIX (Ha mnpumepe Jsarymku). JpoOnenuwe. Tumbel  apoOieHus.
Jlemepmunuposannoe u HedepmuHuposanmoe Opoobaenue. bnacmyna, munwi
onacmyn. OCOOEGHHOCTH JpOOJEHUST MIICKOMUTAIONIUX. 3apObIIIEBbIE JINCTKU
(racTpysisinus). 3aKiaaJKa OpraHOB U TKaHEW U3 3apObIIIEBbIX JUCTKOB. B3anMuoe
BIIMSHUE YacTed pa3BUBAIONIETOCS 3apojbliia (dMOpUOHATIbHAS HMHAYKIKSA).
3aknazka IUTAaHa CTPOEHMSI JKMBOTHOIO KaK pPE3yJlbTaT HEepapXUYECKHX
B3aMMOJICUCTBUI TE€HOB. BriusHue Ha >MOpHUOHANBHOE pa3BUTHE PaA3IUYHBIX
(bakTOpOB OKpYyKarolIeil cpeibl.

Poct u pasButue xuBOTHBIX. [locTamOpuoHnanbHbld mnepuoi. Ilpsimoe u
HempsAMoe pasBuTHe. PaszButne ¢ MeraMoppo3oM y OECHO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. BHOJIOTMYECKOE 3HAYECHHE MPSMOr0 U HEMPSMOIo



pa3BUTHSA, UX PACIPOCTPAHEHHUE B MpUpOAE. THUIbl pocTa KUBOTHBIX. DAKTOPHI
PEryJsiiiuy poCTa )KUBOTHBIX U YesoBeka. CTaauu MocTIMOPUOHATBLHOTO PA3BUTUS
y ’KUBOTHBIX U 4esioBeKa. [lepuoasl oHToreHesa uenoBeka. CTapeHne U CMepTh Kak
OHMOJIOTUYECKUE MTPOLIECCHI.

Pa3smHoxxeHue u pa3Butue pacteHui. ['amerodutr u cnopodut. Meiio3 B
KU3HEHHOM LMKJe pacteHuil. OOpa3oBaHue crop B Ipolecce Meno3a.
['amerorene3 y pacteHuid. OIIOAOTBOPEHUE U PA3BUTHE PACTUTENIBHBIX
opraHu3MoB. /[BoiiHOe OIIO0TBOpPEHHUE Y IIBETKOBBIX pacTteHuid. OOpa3zoBaHue U
pPa3BUTHE CEMEHHU.

MexaHu3MBbl PEryJIsIUA OHTOT€HE3a Y PACTECHUN U )KUBOTHBIX.

JdeMoHcTpanuu

[Toptpetsi: C. I'. HaBamwun, X. [lIneman.

Tabmuubr u cxembl: «BereraruBHoe pazMHoxkeHHe», «Tumbl Oecrosoro
pa3sMHOXEHUD», «Pa3MHOXEHHE XITaMUIAOMOHAIb», «Pa3MHOXEHUE 3BIIICHBDY,
«Pa3sMHO)eHue ruapsy, «Menosy, «XpoMocomsDy, «l'amerorenesy», «CTpoeHue
AUIEKIETKH U crepmaTo3onga», «OCHOBHbBIE CTaauu OHTOreHezay», «lIpsmoe u
HENpsiMOe pas3Butue», «Pa3zBurne wmalickoro xyka», «Pa3Buthe capaHumy,
«Pa3BuTne NATYWIKW», «J|BOMHOE OIUIOJNOTBOPEHUE Y LBETKOBBIX PACTEHUINY,
«CTpoeHHne CeMAH OJHOIOJBHBIX U JBYJIOJBHBIX PACTEHUI», «KU3HEHHBIN UKII
MOPCKOM  KamyCTbDy, <«OKM3HEHHBIM UHKI MXa», <KU3HEHHBIM  IUKI
MMaroOPOTHUKA», « KM3HEHHBIN [TUKI COCHBD».

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpPONpEnaparbl SHULEKIETOK H
CIIEpMaTO30U10B, MOAENb « LUK pa3BUTHS JSATYIIKI.

JlabopaTopHas padora «3yueHue CTpOEHUs MOJOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIIpEnaparax».

IIpakTuueckass padora «BblBiIeHHME MNPU3HAKOB CXOJICTBA 3apPOIBIIICH
MTO3BOHOYHBIX )KMBOTHBIX).

JlaGopaTropnass pabora «CTpoeHHE OpPraHoB Pa3MHOKEHUS BBICHIUX
pacTeHu.

Tema 11. I'eneTuka — Hayka 0 HACJAE€ACTBEHHOCTH M HM3MEHYHUBOCTH
OPraHu3MoB

Hctopust CTaHOBIEHUS M pa3BUTUS TEHETUKM Kak Hayku. Paboter T
Menpens, I'. ne ®@pusa, T. Moprana. Posib 0T€4eCTBEHHBIX YUYEHBIX B Pa3BUTUU
renetuku. Padotel H. K. KonsrioBa, H. M. BaBunosa, A. H. beno3zepckoro, I'. 1.
Kaprnieuenko, FO. A. ®unumuenko, H. B. Tumodeera-PecoBckoro.

OCHOBHBIE TEHETUYECKHUE MOHITUS U CUMBOJIBL. | OMOJIOTHUHBIE XPOMOCOMBI,
aJUIeJIbHBIE TE€HBI, aJbTEPHATUBHBIE MPU3HAKU, JOMUHAHTHBIA M PEIECCUBHBIN
MpU3HAK, TOMO3UT0Ta, TETEPO3UTOTA, YUUCTAS] TUHUSA, THOPUJIbI, TEHOTHUIT, ()EHOTHIL.



OCHOBHBIE ~ METOABl ~ TEHETUKH: THOPUIOJOTUYECKHHA,  IUTOJIOTHYCCKHUH,
MOJIEKYJISIPHO-T€HETUYECKHM.

JdemMoHcTpanuu

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

Tabnuibl 1 cxeMbl: «MeTo bl TeHETUKIY, «CXeMbI CKPEITUBAHUS.

Jlabopatopuass paGora «/lpo3oduna Kak OOBEKT T'€HETUYECKHX
HUCCJICIOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemmBanue. llepBbiii 3akoH MeHgens — 3aKOH
eMHO00pa3us THOPUIOB MepBoro nmokojeHus. [IpaBuno gomunrpoBanus. Bropoi
3aKOH MeHaenss — 3aKOH paclIeTUIeHUsT NPU3HAKOB. l[uTonornueckue OCHOBBI
MOHOTMOPHIHOTO CKpeluuBanus. [ unmoresa 4ucToThl raMer.

AHanuzupytoee ckpemyBanue. [IpoMexyTouHbI XapakTep HaclleJOBaHU.
Pacuierienne nmprusHakoB pU HEMTOJIHOM JTOMUHUPOBAHUMU.

JuruOpuaHoe ckpemrBanue. TpeTuit 3akoH MeHienst — 3aKOH HE3aBUCUMOTO
HAcJlelIOBaHMUs ~ TpU3HAKoB.  lluTosornueckue  OCHOBBI  JTUTHOPHUIIHOTO
CKpEILUBAHUS.

CuernnienHoe HaciienqoBanue npusHakoB. Pabotel T. Moprana. CuernsieHHoe
HACJICIOBAaHUE T'€HOB, HAPYILICHUE CLEIUIEHUS MEXAYy TIeHaMu. XPOMOCOMHas
TEOPUS HACIEACTBEHHOCTH.

['eneTuka nosa. XpoOMOCOMHBIM MEXaHU3M OIPEAEIECHUS NOJIA. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBIi M Te€TepOramMeTHbId MOoJ. ['eHeTnueckas
CTPYKTYpa MOJIOBBIX XpoMocoM. HacnenoBanue npu3HakoB, CHETUVIEHHBIX C ITOJIOM.

['enoTumn kak uenoctHas cucrema. [inenoTponuss — MHOKECTBEHHOE JECUCTBUE
reHa. MHOXECTBEHHbIN ajuienu3M. B3anmoneicTBUEe HeEaIeNbHBIX T'EHOB.
KommiementaprHocTs. Onucras. [lonmumepus.

['eHETHYECKUIMT KOHTPOJIb PAa3BUTHs PACTEHUM, >KMBOTHBIX M YEJIOBEKa, a
TaKkKe (PU3MOIIOTMYECKUX TPOIECCOB, TMOBEICHUS M KOTHUTHUBHBIX (YHKIIUH.
['eneTnueckre MeXaHU3Mbl CUMOMOTEHE3a, MEXaHU3MbI B3aUMOJICUCTBUS «XO35UH
— Mapa3suT» U «XO3IMH — MHUKpoOHOM». ['eHeTHueckue acmekTbl KOHTPOIS H
MU3MEHEHMS HACJIeICTBEHHON MH(OPMAIIMU B TOKOJICHUSIX KJIETOK U OPTaHU3MOB.

JdemoncTpanuu

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

Ta6muier u cxemsl: «llepBblit U BTOpoit 3akoHb Menaens», « Tperuii 3akoH
Mennens», «AHanu3upyrouiee cKpemmBaHue», «HemonHoe nomuHHpoOBaHHEY,
«CremeHHoe Haclel0BaHUWE MPHU3HAKOB y Apo3oduib», «['eHeTuka momay,



«Kapuotunn uenoseka», «Kapuotun gposzodpuns», «Kapuorunm mnruuby,
«MHOX€ECTBEHHBIN aJlJICIU3M», «B3auMoaencTBUE TEHOBY.

O6opynoBanue: MoOJEIb JJIsI  JIGMOHCTpPAIlMM 3aKOHOB  €IMHOOOpa3us
rUOpPUJOB TIEPBOIO TIOKOJEHUS U paCHISIJICHUS MPU3HAKOB, MOJEIb IS
JEMOHCTpAllUM 3aKOHA HE3aBUCHUMOIO HAcJlEJOBAHMUS MNPU3HAKOB, MOJEIb JJIs
JIEMOHCTpPAIlMM CIETJICHHOTO HAcCJEIOBaHUS TMPHU3HAKOB, CBETOBOM MHKPOCKOII,
MUKpoIpemnapar: «/[po3odunay.

IIpakTuueckass padora «lV3yueHue pe3yabTaTOB MOHOTHOPHUIHOTO
CKpEILUBAHUA Y APO30(PUITBD.

IIpakTuyeckass  padora  «/3yueHue  pe3ynbTaToB  AUTHOPUIHOTO
CKpENIMBaHUA y IPO30(DHUITBI».

Tema 13. 3aK0HOMEpPHOCTH U3MEHYNBOCTH

B3aumoneiictBue reHoTuna u cpeabl npu  dopmupoBaHuu (peHoTHma.
N3MeHunBOCTh NpU3HAKOB. KauecTBEHHbIE M KOJMYECTBEHHBIC MPU3HAKU. Buabl
W3MEHUYMBOCTH: HEHACJICACTBECHHAS U HACJICJCTBCHHAS.

MoaudukannoHHas HW3MEHYUBOCTH. Ponb cpenbl B (popMupoBaHUHM
MoAU(UKAIIMOHHONW M3MEeHYMBOCTH. Hopma peakiuu mpusHaka. BapuanuoHHBIN
pan u BapuarmoHHasi kpuBas (B. Moranncen). CpoiicTBa MOau(UKaIIMOHHON
U3MECHUYMBOCTH.

['enoTunuueckas n3MeHUMBOCTh. CBOMCTBA TCHOTUIIMYECKOM M3MEHUYMUBOCTH.
Bupl reHOTHITHYECKON M3MEHYMBOCTH: KOMOMHATHBHAS, MyTaIlldOHHAS.

KomOuHaTuBHas W3MEHYMBOCTH. Mel03 M TOJIOBOM IIPOIIECC — OCHOBA
KOMOMHATHUBHON M3MEHYMBOCTHU. P0OJIb KOMOMHATUBHON M3MEHYMBOCTH B CO3JIaHUH
TEHETUYECKOTO pa3HOOOpa3us B MpeIesiax OTHOTO BUA.

MyTanroHHass W3MEHYMBOCTb. BuHIbl MyTaluil: TE€HHBIE, XPOMOCOMHBIE,
reHoMHbie. CHOHTaHHBIE MW  HWHIAYUMPOBAHHbIE MyTalluM. SlepHbBIE U
HUATOIUIa3MaTuYeckue myTtanuv. CoMaTUYeCKUE U MOJOBble MyTauuu. [IpuunHbI
BO3HUKHOBEHUsS MyTanuid. MyTareHpl W WX BJIUMSIHUE HAa OPraHU3MBI.
3aKOHOMEpPHOCTH MYTAIMOHHOI'O TMpOIlecca. 3aKOH TOMOJOTUYECKUX pSAJIOB B
HacnenctBeHHo m3meHuuBoctu (H.M. BaBuiioB). BHesinepHass U3MEHUHMBOCTH U
HACJICICTBEHHOCTb.

Onueenemuxa u INUSEHOMUKA, POJb  INUSCHEMUYECKUX HaxKkmopos 8
HACIe008AHUU U UBMEHYUBOCMU (DEHOMUNUUECKUX NPUSHAKOB ) OP2AHUIMOS.

JdemoncTpanuu

[Hoptpertsr: I'. ne @pus, B. Moranncen, H. 1. Basuios.

Tabmumer u  cxeMbl: «Buasl  usMmeHunBOCTHY», «MoaudukaoHHas
U3MEHYHUBOCTLY, «KomMmOunHaTnBHAsS U3MEHYHUBOCTEY, «Meitio3y,
«OmnonoTBopeHuey, «I eHeTnueckne 3a00IeBaHUS YEIOBEeKay, « Bumbl myTammiiy.



O6opynoBaHue: KHUBbIE U TepOapHbIe IK3EMIUISIPHl KOMHATHBIX PACTEHUH,
pucyHku (dotorpadun) >KUBOTHBIX C PA3IMYHBIMHU BUAAMH H3MEHUYHNBOCTH.

JlaGopaTopHas padora «HccnenoBanne 3aKOHOMEPHOCTEMN
MOJAU(PUKALMOHHON U3MEeHYMBOCTU. llocTpoeHue BapuaUMOHHOrO psAga U
BAPUALMOHHON KPUBON».

IIpakTnueckas padora «Mytarmuu y aApo3oduisl  (Ha TOTOBBIX
MUKPOIIpENapaTax).

Tema 14. I'eneTuka 4esioBeKka

Kapuotun dyenoBeka. MexayHapoaHas mporpamMma HMCCIENOBaHUs T€HOMa
yenoBeka.  MeToapl  M3y4YeHHsT T€HETHKM  YEeJOBEKAa:  TICHEATOTMYECKHM,
OJIM3HEIOBBIH, LIUTOTCHETUYECKUM, MOMYJISIMUOHHO-CTATUCTUYECKU U,
MOJIEKYJIIPHO-TEHETUYECKHM. CoBpemeHHOE OIIpENIECIICHNE IEeHOTHIIA!
MIOJIHOTEHOMHOE CEKBEHUPOBAHWE, T'€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIbIO
[1I[P-ananu3a. HacneactBeHHble 3a00ieBaHUs YyelloBeKa. [ eHHbIE U XpPOMOCOMHBIE
00J€e3HH 4YeloBeKa. boyie3HM C HAcEACTBEHHOM NPeapacroyoKEHHOCTHIO.
3HaueHuEe MEAMIIMHCKON T'€HETUKHU B MPEIOTBPAIICHUHN U JIECYEHUU T'€HETUYECKUX
3a0osieBaHUN 4enoBeka. MeauKo-reHeTUYecKoe KOHCYJbTUupoBaHue. CTBOJIOBbBIE
KJIETKU. [IOHATHE «TEHETHYECKOTO Tpy3a». JTHUECKUE ACHEKThI UCCIEIOBAHUN B
00J1aCTH pelaKTUPOBAHUSI TEHOMA U CTBOJIOBBIX KJIETOK.

['eneTnyeckue (akTOpbl TMOBBIIIEHHON YYBCTBUTEJIBHOCTH YEJIIOBEKA K
¢u3znyecKoMy U XUMUYECKOMY 3arpsi3HEHUIO0 OKpYyXaromiei cpenbl. ['eHeTnueckas
PEAPACTIOIOKEHHOCTD YEJIOBEKA K MAaTOJIOTHUSIM.

JdemoHcTpanumn

Tabmuubl u cxemsl: «Kapuotun udenmoBeka», «MeTobl U3y4YEeHHs] T€HETUKU
yenoBekay, «I'eHeTnueckue 3a00JIeBaHUS YETOBEKa.

IIpakTuuyeckas padora «CocTaBlIeHHE U aHAIU3 POJIOCIOBHONY.

Tema 15. Cenexkuust OpranusMoB

JlomecTukanus H CEJIEKUUsA. 3apOKICHUE CENEKIMM M JIOMECTUKALMH.
VYuenue H. WM. BaBunmoBa o IleHTpax mnOpouCXOXKACHUS U MHOTO00Opa3us
KYJIbTYPHBIX pacTeHuil. Poip ceneknuu B CO3JaHUM COPTOB PACTEHUM U IIOPOJ
#*uBOTHbIX. CopT, MOpoAa, IMTaMM. 3aKOH T'OMOJIOTUYECKHX PSJIOB B
HaciaeAcTBeHHOM wu3MeHuMBocTM H. WM. BaBunoBa, ero 3HadyeHue i
CEJIeKIMOHHOM paboThI.

MeTtoapl ceneKunOHHOW paboThl. VICKyCCTBEHHBIN OTOOp: MAacCOBBIM H
VHIUBUYaJIbHBIN. DTarbl KOMOMHAIIMOHHON CCJICKILIUU. HUcnwiTanne
npousBoAMuTENed MO TOTOMCTBY. OTOOp MO TEHOTHUIY C IOMOIIBIO OICHKU
(deHoTHna NOTOMCTBA U 0OTOOP MO TEHOTHUITY ¢ moMolibio aHanu3a JIHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJI  CEJIEKIIMOHHOM  paboThlI.
PaanannoHHbI 1 XUMAYECKUN MyTareHe3 Kak MCTOYHHMK MYTALMN y KYJIbTYPHBIX



dbopm opranu3zmMoB. HMcmnosib30BaHME T€HOMHOTO PEAAKTUPOBAHHMS U METOJ0B
pexkomoOuHanTHBIX JIHK 17151 momyueHust HICXO0ITHOTO MaTepHaia Jijis CeJeKITUH.

[Tonyuenue HOJIUIIOUIOB. BnayTtpusunosas ruOpuIu3ams.
brnu3kopoACTBEeHHOE — CKpelniuBaHWe, Wid  UHOpuauHr.  HepojacTtBeHHOe
CKpelllUBaHue, WM ayTOpuauHr. ['erepo3uc U ero npuuuHbl. Mcnoian3oBaHue
rerepo3uca B cenekiuu. OtnanéHHas rudpuauzauus. [Ipeomonenue Oecmionus
MEXBUIOBBIX THOPUIOB. JJOCTHKEHUS CEIEKIIMU PACTCHUI U )KUBOTHBIX. «3enéHas
DEBONIOYUL).

CoxpaHeHuEe U U3YUYECHHE T'C€HETUUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUU U
UX JUKAX PpOAWYCH IS CO3JaHUS  HOBBIX COPTOB W THOPHUIIOB
CEJIbCKOXO3SIICTBEHHBIX  KYJbTYp. M3yuenue, coxpaweHue u  YHpasieHue
2eHeMUYeCKUMU Pecypcamu CeibCKOXO3AUCMBEHHBIX U NPOMbBICIOBLIX HCUBOMHBIX
8 Yesax YAVUUEHUs CYUeCmeyiomux U co30anusl HO8bIX NOpoo, TUHUL U KPOCCOS8, 8
MOM 4Yucie ¢ NPUMEHEeHUEeM COBDEMEHHbIX Memo008 HAYUHbIX UCCIe008aHU,
nepeoosuvlx uoeti U nepcneKmueHbX MmexHoI02UlL.

JdeMoHcTpanuu

[Toptpers: H. U. Basunos, . B. Muuypun, I'. JI. Kapneuenko, II. II.
Jlyxpsnenko, b. JI. Acraypos, H. bopnoyr, /I. K. benses.

Tabnuirel U cxeMbl: «L{eHTpbI IPOUCXOXKICHHS 1 MHOTO0Opa3us KyJIbTYPHBIX
pacTeHuil», «3aKOH TOMOJIOTUYECKUX PSIJAOB B HACIEACTBEHHOW HU3MEHUYMBOCTHY,
«Metonasl cenexkuumny, «OTnanéunas ruopuauzanus», «MyTareHesy.

JlabopaTopHasi padora «/3yueHue copToB KyJIbTYpHBIX PACTEHUN U TOPOJ
JIOMAITHUX YKUBOTHBIX).

JlaGopaTopHasi padora «/3yueHrne METOOB CEJIIEKIINU PACTCHUIN.

IIpakTnueckas padora «IIpuBrUBKa pacTeHHI».

Ikckypceusi «OCHOBHBIE METOJIbI M JOCTHIKEHHSI CEJEKIMU pPacTeHUH W
KUBOTHBIX (Ha CEJIEKLIMOHHYIO CTaHLHIO, NJIEMEHHYO bepmy,
COPTOUCTIBITATENIBHBIM yYacTOK, B TEIUIMYHOE XO3SUCTBO, B J1a0OpaTOpUIO
arpOyHUBEPCUTETA WJIM HAYYHOTO LICHTPA)».

Tema 16. buorexHo10rus 1 CHHTETHYECKAsA OMOJIOTUS

OOBEKThI, HCHOJB3YyEeMble B OHOTEXHOJIOTMHM, — KJIETOYHBIE U TKAaHEBBIC
KYJBTYPBHI, MUKPOOPTaHU3MBI, ux XapaKTEePUCTHUKA. TpaguuronHas
OMOTEXHOJIOTHS:  XJIEOOMEUeHHEe, TMOJIYyYEHUE KHCIOMOJIOYHBIX MPOIYKTOB,
BuHOjeMe. Mukpoouonmornuecknii cuHTEe3. OOBEKTHI MHUKPOOMOIOTHUECKHUX
TexHosoruii. [Ipon3BoacTBO OenKka, aMUHOKHUCIOT U BATAMUHOB.

Co3aHue TEXHOJIOTM U MHCTPYMEHTOB LEJIEHAINPABICHHOTO U3MEHEHUS U
KOHCTPYMPOBAHUSI TEHOMOB C LIEJIbIO MOJYYEHUS] OPTaHU3MOB U UX KOMIIOHEHTOB,
coJiepKalIuX HE BCTPEUAIOIINECS B IPUPOAC OMOCHHTETUICCKUE Ty TH.



Kiterounas unxeHepus. MeTonbl KyJIbTypbl KJIETOK M TKaHEW PACTECHUU H
KUBOTHbIX. Kpunobanku. Comaruyeckas TruOpuau3anuss W COMaTHYECKUN
smbOpuorene3. lcmnonap30BaHWe TarlIOWIOB B CEJIEKUMU pacTeHuil. [lonyuenue
MOHOKIIOHANbHBIX anmumei. HMcnonvzosanue MOHOKIOHAIbHBIX U NOJUKTOHATbHBLX
anmumen 6 MmeduyuHe. VICKyCCTBEHHOE OIUIOJAOTBOpPEHHE. PeKoHCTpyKuus
SMIEKIIETOK U KIOHHPOBAHUE JKUBOTHBIX. METOA TpaHCIUIaHTALMU SAEP KIETOK.
Texnonoeuu 0300po8eHs, KYIbMUBUPOBAHUS U  MUKDOKIOHALHO20
DA3MHONCEHUSL CEIbCKOXO3AUCMBEHHBIX KYIbMYP.

XpoOMOCOMHass M TeHHas HWHKeHepus. VCKyCCTBEHHBIM CHHTE3 I'€Ha W
koHcTpyupoBaHue pekomOuHaHTHBIX JIHK. Coz0anue mpanceennvix opeanuzmos.
JlocTykeHuss W MEPCHEKTUBBI  XPOMOCOMHOM U TE€HHOM  HWHXXEHEpPHH.
DKOJIOTHYECKHE U ATUUECKHUE TPOOIEMbl T€HHON HHKEHEPUU.

MenunuHckue o6norexnosorun. [locrrenomnas nudposas menunuHa. [TIP-
JMarHocTuka. MeTaOoJIOMHBIA aHaJIN3, TEHOIEHTPUYECKUM aHaau3 MNpoTeoMa
YeJlnoBeKa JUIsl OLEHKM COCTOSIHHS €ro 310poBbs. lcmosb30BaHHE CTBOJIOBBIX
kiaeTok. TaprerHas Tepanus paka. 3D-Ouommkenepuss g pa3pabOTKu
(byHIaMEHTAIbHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTHM, CO3MaHHS KOMILIEKCHBIX
TKaHEW COYeTAaHWEM TEXHOJIOTHHA TPEXMEPHOro OMONPHUHTHHIAa U ckad@oaauHra
JUISL PEIIEHUS 3a/1a4 NIEPCOHAIM3UPOBAHHON MEULIUHBI.

CozlaHue BEKTOPHBIX BAaKLIMH C LEJIbI0 00ecnedyeHHss KOMOMHHUPOBAHHOM
3amuThl OT BOo3Oymuteneit OPBU, ycraHoBieHHE MOJEKYJISIPHBIX MEXaHHU3MOB
dbynkuunonupoBanuss PHK-conepskamux BUPYCOB, BBI3BIBAIOIIUX OCOOO OIACHbBIE
3a00JIeBaHUS YEJIOBEKA U JKUBOTHBIX.

JdemoncTpanuu

Tabmunpsl u cxemsl: «Vcnoap3oBaHNEe MUKPOOPTaHU3MOB B MPOMBIIIIIEHHOM
IIPOU3BOACTBEY, «KneTouHas nHkeHepusn», «[ eHHass HH)KEHepus».

JlabopaTtopHnas pa6ora «/3yueHue o0ObEeKTOB OMOTEXHOIOTUNY.

IIpakTHuyeckas padora «llosyyeHrne MOJOYHOKHUCIBIX TPOAYKTOBY.

IKeKkypeusi «buorexHonoruss — BaxHeEWIas MPOU3BOJWTENIbHAA CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTMYECKOE MMPOU3BOJICTBO)Y.

11 KIIACC

Tema 1. 3apoxkaeHue m pa3BUTHE IBOJIOHUOHHBIX NpeICTABJICHUN B
omosiorum

OomononHas Teopus Y. JlapBuHa. lIpeanocwsliku  BO3HUKHOBEHUS
napBuHusMa. JKu3Hp 1 Hay4dHas aedarenbHocTh Y. JlapBuHa.

JIBrKy1ye cuiibl 3BOOLKUK BUIOB 110 Y. J[apBuHY (BbICOKasi HHTEHCUBHOCTh
Pa3MHOXEHHUST OpraHU3MOB, HACJEICTBEHHas HM3MEHYMBOCTh, Oopbba 3a
CYILIECTBOBAHME, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).



Odopmnenue cunternueckoit Teopun 3Bomouun (CTD). HelitpanpHas
Teopusi  3Boironuu. CoBpeMeHHas JBOJIIOLMOHHAS  OuoJIOTHA. 3HA4YeHUE
HBOJIIOIIMOHHON TEOpUU B (POPMUPOBAHUH €CTECTBEHHO-HAYYHOU KapTUHBI MUPA.

JdemoHcTpanumn

[Toptpersl: Apucrorens, K. Jlunnen, K. b. Jlamapk, 2. K. Cent-Unep, XK.
Kiosbe, Y. Hapsun, C. C. YerBepuxosn, 1. U. HImansraysen, Jx. Xongein, /. K.
benses.

Tabmuubr u cxembl: «Cucrema sxuBoil mnpupoabl (mo K. Jlunuero)y,
«Jlectnuna sxuBbIX cymectB (mo Jlamapky)», «MexaHusm (opmupoBaHus
IpPUCHOCOOJIEHH y pacTeHuil W KuUBOTHBIX (mo Jlamapky)», «Kapra-cxema
MmapuipyTa nyremectus Y. Jlapsunay, «Haxonku Y. lapBunay, «Dopmbr 60ps0bI
3a cymectBoBanue», «llopoasl romyoeit», «MHoroobpasue KylabTYpHBIX (GopM
KammycThl», «[lopoabl JOMANIHUX KUBOTHBIX», «CxeMa 00pa3oBaHusl HOBBIX BHJIOB
(mo Y. J[apBuny)», «Cxema COOTHOLIEHUS JABWXKYIIUX CHUJ 3BOJIOLHNY,
«OCHOBHBIE MTOJIOKEHUSI CHHTETUYECKON TEOPUU IBOJTFOLIVI.

Tema 2. MuUKpPOIBOJIIONNS U €€ Pe3yJIbTAThI

[Tonynsuus Kak 3JieMEeHTapHas eIuHUIA 3BoJitolri. COBpEeMEHHBIE METO IbI
OLIEHKM TE€HETUYECKOro pa3zHooOpa3usi W CTPYKTypbl nomyiasuui. M3meHenue
reHooH/la TOMYJSUMKA KaK D3JIEMEHTApPHOE 3BOJIOLHMOHHOE SBJIEHHE. 3aKOH
reHeTndeckoro paBHoBecus k. Xapau, B. BaitnOepra.

DOnemeHTapHbie (AKTOPHI (IBMIKYIIUE CHUJIBI) HBOJIONUU. MyTallMOHHBIHN
npouecc. KomOuHaTuBHas u3MeHuMBOCTh. Jlpeld reHOB — ciydaiiHbie
HEHAIpaBJ€HHbIE W3MEHEHHMsS 4YacToT aiened B nonymanusx. Oddexr
ocHOBatensi. ODggexm oOymuliounoeo eopaviuika. CHUdCEHUE 2eHemUYecKko2o
pasznoobpazus: npudunsl u cireocmeus. Ilposenenue sgpghexma Opeiigha 2enog 6
oonvuwux U manelx  nonyarayusx.  Mwurparuu.  V3oisius  TOMYJISLUN:
reorpadudeckas (MpocTpaHCTBEHHAs ), OMoJIorudeckast (pernpoayKTHBHAs).

EctecTBeHHbIil 0TOOp — HamnpaBigoomuil @akrop 3Bomouud. DopMbl
€CTECTBEHHOTO  OTOOpa:  ABWXKYUIMHM, CTaOWIM3UPYIOLIUH, pa3pbIBAIOIIUi
(mm3pyntuBHbIN). [lomoBoit oTO0p. BO3HMKHOBEHHE W HBONIOIUS COIUATHHOTO
MOBEACHUS )KUBOTHBIX.

[TpucnocoONeHHOCTh ~ OpraHM3MOB  KaK  pe3yjbTaT  MHUKPOIBOJIIOLUU.
Bo3nukHoBeHne — mpucnocoOieHud y  opraHusMoB.  Apomopdo3sl U
uanoagantauuu. [Ipumepsl nmpucnocobieHuil y opranu3mMoB: Mop(hoIorniecKkue,
¢usnonornyeckue,  OMOXUMHUECKHe,  moBeaeHueckue.  OTHOCUTENIBHOCTb
PUCTIOCOOJIEHHOCTH OPTraHU3MOB.

Bun, ero kpurepum u CTpyKTypa. BupooOpa3zoBaHue Kak pe3yjbTaT
MUKpOdBOMIONMH. M3omsiuust — kimodeBod ¢aktop BupooOpaszoBanus. [lytu u
CITOCOOBI BUJI000pa30BaHMUS: aJuIoMmaTpUYECKOe (reorpacduueckoe),



CHMIATPUUYECKOE (2KOJIOTUYECKOE), «MTHOBEHHOE» (monurIonIU3anus,
rudpuanzanys). JIuTenbHOCTh 3BOIIOIUOHHBIX TPOLIECCOB.

Mexanusmbl (HOpMUPOBaHUS OMOJIOTHYECKOTO pa3HOOOpa3usl.

Ponb  »BONIOMOHHONW OHOJOTMKM B pa3padOTKE HAay4YHbIX METOOB
COXpaHeHHsl OMopazHo00pa3uss. MUKPOIBOJIOINKUS U KOIBOJIIOIUS MMAPa3UTOB U UX
X03s51eB. MexaHu3Mbl (POPMUPOBAHUS YCTOMYUBOCTH K aHTHOMOTHKAM U CIOCOOBI
O0pBOBI C HEll.

JdemMoHcTpanuu

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

Tabmuupl 1 cxembl: «MyTauuoHHass H3MEHUYUMBOCTBHY, «llomynsuuonHas
CTpYKTypa Buaa», «Cxema mposiBIeHus1 3akoHa Xapau—BainOepray, «JBuxymime
CHJIBI 3BOJIIOLUNY, «IJKOJIOrHUECKasi U30JSLUs MOMYJSIUM CeBaHCKON (opemny,
«l'eorpadmueckass M3OJAIUS  JTUCTBEHHHUIIBI CHUOUPCKOM W JTMCTBEHHUIIBI
naypckoi», «llomynsiuoHHbIe BOJTHBI YUCICHHOCTH XUITHUKOB U XKEPTBY», «CxeMa
JCHCTBHUSL €CTECTBEHHOro oTOopay, «PDopMbl OOppOBI 3a CYIIECTBOBAHUEY,
«HpycTpuanbHblid MenaHu3M», «JKuBble nckonaemeliey, «I10KpOBUTEIBCTBEHHAS
OKpacka YKUBOTHBIX), «IIpenynpexnaromas OKpacka KUBOTHBIX),
«Dusnosornueckue ananrauun», «lIpucrnocoOIeHHOCT OpPraHU3MOB U €€
OTHOCUTENBHOCTEY», «Kputepuu Buaa», «Buasl-npoitHukn», «CTpykTypa BUja B
npupoze», «Crmocobbr BumooOpa3oBanus», «I'eorpaduyeckoe BUI000pa3oBaHUe
TPEX BUIOB JAHMABIIICH», «IKOJIOTMYECKOE BUI000pa30BaHWE BHUIOB CHHUI,
«ITonummonasl pacreHuit», «KamycTHo-peneunbiii THOPUIY.

O6opynoBaHue: repOapuu pacTeHUH, KOJJIEKIIMM HACEKOMBIX, Uyydesia NTUIl U
3Bepell C MpUMEpaMu pa3JIMYHBIX MPUCIIOCOOJEHUM, Yydesa NTHLl U 3Bepei
pa3HBIX BHJOB, TepOapuu pacTeHUd OJIM3KUX BHUJOB, O0OpPa30BABIIMXCS
Pa3IMYHBIMH CIIOCOOAMH.

JlabopaTtopnass paGora «BblsiBlieHHEe H3MEHUYMBOCTH Yy OCOOEH OJHOTO
BHJIA».

Jlabopatopnas  pabdora  «IlpucnocoOneHus  OpraHMsmMoB U HX
OTHOCHUTEJIbHAS 1EIECO00Pa3HOCTDY.

JlabopaTtopnasi paGora «CpaBHeHHE BHIOB IO MOP(POIOrHIECKOMY
KPUTEPUIO.

Tema 3. MakpodBoaonus 1 eé pe3yabTarhbl

Meroabpl  HM3ydeHHs] MakpolsBOMOUMU. [lalleOHTOIOrMYECKHE  METOMAbI
u3ydyeHus odBomouuu. Ilepexomubie ¢GopMbl U (UIOIEHETUYECKUE  PSIIbI
OpraHU3MOB.

buoreorpapuueckue metoapl u3ydeHus s3Bojouuu. CpaBHeHue QIoOpsl U
dbayHpl MaTepUKOB U OCTPOBOB. bmoreorpaduyeckue obmactu 3emum. Bumpl-
SHIEMUKHU U PEHUKTHI.



DOMOpPHUOTIOTHUYECKUE U CPABHUTEIBLHO-MOP(HOIOTUYECKUE METOJbl U3YUYEHUS
HBONMIOLMH. ['€HeTHYecKrue MEXaHU3Mbl JBOJIIOIUM OHTOTE€HE3a M IOSBJICHUS
HBOJIOLMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE W  AHAJOTUYHBIE  OPraHBbL.
PynumenTtapasie  opranbl U aTaBU3Mbl.  MOJEKYJISIPHO-TEHETUYECKHUE,
OMOXUMHYECKHUE M  MaTeMaTUYeCKHe  METOJbl  M3Y4YEHHUS  DBOJIIOIHUHU.
['omonornunasie TeHbl. COBpEMEHHBIE METOIBI MOCTPOCHUS (HUIOTCHETUYECKHUX
JIEPEBBEB.

XPpOMOCOMHBIE MyTallM{ U 3BOJIIOIUS TEHOMOB.

OO6mue 3aKOHOMEPHOCTH (MpaBuiia) SBOJONUU. [IpuHyun cmenvl hyHKYuUllL.
HeoOpatumocTs 3BosronMKM. AjnantuBHas paauainus. HepaBHOMEPHOCTh TEMIIOB
IBOJIFOLUY.

JdeMoHcTpanuu

[Toptpetsl: K. M. bap, A. O. Koanesckuii, @. Mroiep, 3. ['ekkelb.

Tabnuiel 1 cxembl: «DuIOreHeTUYEeCKUN psijl JOoMAIn», «APXEONTEPUKCY,
«3Bepo3ybObie  smiepe», — «Creromedansry, — «Puamoduthy,  «CeMeHHBIC
nanopoTHukn», «buoreorpaduyeckue 30HB 3emum», «Jlpeiid) KOHTHUHEHTOBY,
«PenukThl», «HaudanpHble cTaauu SMOPHUOHAIBHOTO PA3BUTHUS TMO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHBIE U aHAJOTUYHBIE OpraHby, «PyAUMEHTHI»,
«ATaBU3MBI», «XpPOMOCOMHBIE HAOOpHI YEJIOBEKAa W IIUMIIaH3e», «lJaBHbIE
HaIpaBIICHUS IBOTIOLUNY, «O0IIME 3aKOHOMEPHOCTH 3BOJIIOLIAN.

O6opynoBaHue: KOJUICKIIMH, TepOapuu, MYJSDKH HCKOMAEeMbIX OCTAaTKOB
OPraHu3MOB, MYJISIKM TOMOJIOTUYHBIX, AHAJOTUYHBIX, PYAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKIIUH HACEKOMBIX.

Tema 4. Ilpouncxoxaenne U pa3BuTHE )KU3HU Ha 3emJie

HaydHple THUMOTE3bl MPOUCXOXKIACHUS >KM3HW Ha 3emie. AOUOTeHe3 W
naHcrnepmusi. JJoHayuHble TPEACTABICHUS O 3apOXKICHUU KU3HU (KPEALMOHU3M).
['MnoTe3a MOCTOSHHOTO CaMO3apOXKIAEHUS )KU3HU U €€ OIpOoBEpKeHUE onbiTamu .
Penu, JI. Cnannannanmu, JI. [Tactepa. [IpoucxoxaeHue xKu3HN U aCTPOOUOIIOTHSL.

OcHOBHBIE JTallbl HEOPTraHU4ECKON 3BOJIIOLUH. [InanerapHas
(reojoruueckasi) SBOJIONUSA. XHMHYECKAas OHBOJIONMA. AOWOTCHHBI CHHTE3
opraHnueckux BemiectB u3 Heopranndeckux. Ombir C. Mumnepa u I'. FOpwm.
OO6pazoBanue mnoauMepoB u3 MoHoMepoB. KoanepBatHas rumoreza A. M.
Onapuna, Tunore3a nepBuyHoro oynasoHa Jlx. XomnaeitHa, TeHeTHYECKasi TUIIOTe3a
I'. Ménnepa. Pubosumer (T. Uek) m rtumoresa «mupa PHK» V. TI'mnbepra.
dopmupoBaHre MEMOPAH U BOSHUKHOBEHHE MTPOTOKIIECTKH.

HUcropuss 3emuin u meroabl €€ wu3ydyeHus. lckomaemble OpraHUYecKHe
ocrarku. ['eoxpoHonorus u e€ wMeroabl. OTHocuTenbHass U a0CONIOTHas
reoXpoHoorus. I'eoxpoHoiornueckas mKana: 30Hbl, 3pbl, IEPUOJIBI, SITOXH.



Hauanpnble sTanmel opraHndeckor spomronuu. [losBneHune u >BOMIOLMS
HEPBBIX KJIETOK. DBOJIOLHUS MeTaboian3Ma. BO3HUKHOBEHHE MEPBBIX HKOCHUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOIIIEHKN KaK aHaJIOT IEPBBIX Ha 3eMile COOOILECTB.
Crpomaronutsl. [IpokaprOTHI M DyKapuOTHI.

[TpoucxoxaeHue 3ykapuoT (CuMOMOreHes3). DBOIIOLUOHHOE MPOUCXOKIECHUE
BUpPYCOB. [IponcxoxaeHue MHOTOKJIETOYHBIX OpPraHW3MOB. BO3HUMKHOBEHUE
OCHOBHBIX I'PYIIII MHOT'OKJIETOYHBIX OPTaHU3MOB.

OCHOBHbIE 3Talbl HBOJIIOLMU BbICIIMX pacTeHUd. OCHOBHbBIE apoMOP(O3bl
pacrenui. Bpixon pacrenud Ha cymy. llosBieHue CIOpOBBIX pacTeHUN U
3aBoeBaHue uMHU cymun. CemeHHble pacTeHus. lIponcxokeHne IBETKOBBIX
pacTeHUN.

OCHOBHbIE 3Tambl 3BOJIIOLMHU KUBOTHOrO Mupa. OCHOBHbBIE apoMOpP(O3bI
KUBOTHbIX. Benackas ¢dayna. KemOpuiickuil B3pbIB — IOSIBIEHHE COBPEMEHHBIX
TunoB. IlepBbie XOpnoBbIE KUBOTHBIE. JKH3Hb B BOJAE. DBOJIIOLUSA NO3BOHOYHBIX.
[Tpoucxoxnenne ampubuii u pentwinid. IIponcxoxaeHrne MIEKONUTAIOUIMX M
ntul. IlpuHnun kmoueBoro apomopdoza. OcBoeHue OECHO3BOHOYHBIMU U
II03BOHOYHBIMHU KUBOTHBIMU CYIIH.

Pasurne xu3HM Ha 3eMi€ IO dpaM U IEPUOJAM: apXeu, IMPOTEPO30M,
najgeo3oi, Me3030M, KailHo30il. OOm@as  XxapakTepuCTHKa KIMMara U
IeOJIOTHYECKUX IpoueccoB. IlosBiIeHME M pacuBET XapaKTEPHBIX OPraHU3MOB.
VYrneoOpa3oBaHue: €ro yCIOBUS U BIMSIHUE HA Ta30BbIH COCTaB aTMOC(HEpHI.

MaccoBble BBIMUPaHUs — DKOJOTHYECKHE KpHU3UCHI npouuioro. [Ipuyunel n
CJIIECTBUS MAacCOBBIX BbIMHpaHHU. COBPEMEHHBIM HDKOJOTHYECKUN KPHU3HC, €T0
ocobennoctu. [Ipobnema coxpanenus 6uopaznooOpas3us Ha 3emiie.

CoBpeMeHHass cuctema opraHudeckoro mupa. IlpunHnumnel kinaccupukanuu
opranu3MoB. OCHOBHBIE CUCTEMATUYECKUE TPYIIIBI OPraHU3MOB.

JdemMoHcTpanuu

[Toptpersr: @. Penu, JI. Cnamnanuanu, JI. [Tactep, . 1. Meunukos, A. W.
Omnapun, k. Xongenn, I'. Mémep, C. Muep, 1. FOpu.

Tabmuier u cxemsl: «Cxema onbita @. Penny, «Cxema onbita JI. ITactepa mo
U3YUYEHUIO CaMo3apoxacHus ku3HW», «Cxema ombita C. Mumiepa, I'. IOpu»,
«JTampl  HEOPraHWYECKOW  HJBoMOUMW», «['eoxpoHosOorMyeckass  mIKajiay,
«HauanpHble 3Tanbl OPraHUYecKo 3BOMIOLUNY», «CXxemMa 00pa30BaHUS 3YKapHOT
nyTéM cumobuorenesa», «Cucrema XUBOM mpupoab», «CTpoeHHe BHpycay,
«Apomopdo3bl  pacTeHmit», «PuHHODUTHY, «OIHOKIETOYHBIE BOIOPOCIN,
«MHOrokneroynsle Bogopociuw», «Mxm», «llamoporHuku», «l 0l0CEMEHHbBIE
pacteHus’», «Opranbl LBETKOBBIX pacTeHUl», «(Cxema pa3BUTHS KUBOTHOIO
Mupa», «Apomopdossl KUBOTHBIXY», «lIpocteiimme», «KumedHomomocTHbIEY,
«IInockue YepBU», «Ynenucronoruey, «PBIOBI, «3eMHOBOJIHEICY,



«IIpecmbikaromumecs», «lItuupy, «Mnekonuraromue», «Pa3Butne Xu3HM B
apxenckou ape», «Pa3Burhe )KU3HU B MPOTEPO3OMCKON 3pe», «Pa3BuTre KU3HU B
[1aJIC030MCKOM 3pey, «Pa3BuTHe )KU3HU B ME3030MCKOMN 3pey, «Pa3Burue KU3HU B
KatHO30MCKOM 3pe», « COBpEMEHHAsl CUCTEMA OPraHUYECKOTO MUPay.

O6opynoBaHue: repOapuyd pPacTeHUM Pa3IUYHBIX OTIEIOB, KOJUICKIIUU
HAaCEKOMBIX, BJIAKHBIE MPENAPAThl KUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJUIEKIIUH
WUTTIOKOXKUX, CKEJIEThl II03BOHOYHBIX JKMBOTHBIX, Yyuella MTUL U 3BEpeEw,
KOJUIEKIIMM OKAMEHEJIOCTEN, IMOJE3HBIX HMCKOMAEMbIX, MYJSIKU OpPraHUYECKHX
OCTaTKOB OPraHU3MOB.

Bupryanbnas  saGoparopHas  paGora «MojenupoBaHUE — ONBITOB
Munnepa—tOpu 1o n3y4eHn0 abMOTE€HHOTO CUHTE3a OPTaHUYECKUX COCTMHEHHH B
NEePBUYHOM aTMochepey.

JlabopaTtopnasi paGora «/I3yyeHue M ONHCaHUE MCKONAEMBIX OCTAaTKOB
JIPEBHUX OPTraHU3MOB).

IIpakTuyeckass padora «lI3ydyenne 0COOEHHOCTEH CTPOEHHSA pPACTCHUU
Pa3HBIX OTAEIOBY.

IIpakTnyeckas padora «/3yyeHue ocoOEHHOCTEN CTPOEHUSI MTO3BOHOUYHBIX
YKUBOTHBIX).

Tema S. [IpoucxoxkaeHue 4eji0BeKa — AaHTPOIIOT eHe3

Paznensl n 3anaum anTponosiorud. MeToabpl aHTPOTIOJIOTHH.

CraHoBJIeHHE TPEACTABICHUN O MPOUCXOXKICHUM 4eJIOBEKa. Penurunosnbie
B033peHus. COBPEMEHHbBIE HAYYHBIE TEOPHH.

CX0ACTBO YENOBEKA C KUBOTHBIMUA. CUCTEMATUYECKOE MOJI0KEHUE YETOBEKA.
CBumerenbcTBa  CXOACTBA  YEJIOBEKA C  JKAUBOTHBIMHU:  CPAaBHUTEIBHO-
MOP(OIOTHYECKHE, AMOPHOJIOTHICCKHE, (bU3H0I0r0-OMOXUMHYECKHE,
noBejieHueckue. OTauyusl 4enoBeKa OT KUBOTHBIX. [IpsIMOXOXKIEHUE U KOMILIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE TOJOBHOTO MO3ra U BTOPOM CHUTHAJbHOMU
CHCTEMBI.

JBmkymiue cuibl ((pakTopsl) aHTpONOTeHe3a: OMOJOTHYECKHE, COIIUAIbHEIE.
CooTHolIeHUE OMOJOTUYECKUX U COLMATIBHBIX (DAKTOPOB B aHTPOTIOTEHESE.

OcCHOBHBIE CTaJMM aHTpoIOreHe3a. PaHHue 4enoBeKOOOpa3Hble O00E3bSHBI
(MPOKOHCYJIbI) U paHHUE MOHTHU/IbI — OOIIME MPEIKH YeTOBEKOOOpa3HbIX 00€3bsIH U
JMo1e. ABCTPAJONUTEKN — JBYHOTHE NMPEAKH JroAeh. UenoBek yMenblid, MepBhIe
V3TOTOBJIEHUS OPYIHM TpyAa. UenoBeKk MpsIMOXOASIIMNA U MEPBBIM BBIXOJ JIKOJEH
3a mpenensl  Adpuxku. YenmoBek reimenbOeprckuii —  0o0mMIA  TIPENOK
HEaHJIEpTaJbCKOr0 YEJIOBEKAa M YEJIOBEKa pa3yMHOro. YenoBeK HeaHIepTalbCKU
KAaK BUJ JIIOJEW XOJIOAHOTO KiauMara. YernoBeK pa3yMHbId COBPEMEHHOIO THIIA,
JICHUCOBCKHMI YEJIOBEK, OCBOCHHE KOHTHHEHTOB 3a TmpeaenamMu Adpuku.
[TasleoreneTrka v MajieOreHOMUKA.



OBOJIIOLIMSI COBPEMEHHOTO uesloBeKa. EcTtecTBeHHBI OTOOp B MOIMYJISLUAX
yenoBeka. MyTanuvoHHbBIN Tiponiece u moauMopdusM. [lomynsiiimoHHbIE BOJHBI,
npeid reHoB, mMurpanus U «dQQexkT ocHoBaTeNsH» B MOMYJSIHUAX COBPEMEHHOIO
YEJI0BEKA.

Yenoseueckue packl. IloHsatue o pace. boisbime pacbl: €BpolieonaHas
(eBpasmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUAJbHAs),  MOHTOJOUIHAs
(a3uarcko-amMepuKaHcKkas). BpeMsa M MmyTH paccelieHHs 4YellOBeKa IO IUJIaHETe.
EnuHcTBO  4yenoBeueckux — pac. HayuHas  HECOCTOSATENBHOCTH — pacus3Ma.
[Ipucrnoco6IeHHOCTh YeJoBEeKa K pPa3HbIM YCJIOBUSIM OKpYXKaloled Cpebl.
Bmusaue reorpadmueckoit cpenpl W jpelia reHOB Ha MOPQOIOTHIO H
(U3HOTIOTHIO YeTIOBEKA.

MexauciuIuinHapHbple  MeToAsl B (u3uveckol  (OMOJIOTHYECKOi)
aHTPOINOJIOTUM.  ODBOJIOLMOHHAS ~ AHTPOINOJOTHS W [aJ€O0AHTPONOJIOTHUS
YEJIOBEUECKHUX MOMYJAUNA. bruoconuanbHble MCCAEAOBAHUS MPUPOJBI YEIOBEKA.
HccnenoBanre KOABOMIONUHY OMOTOTHUYECKOTO U COLMATIBHOTO B YEJIOBEKE.

JdeMoHcTpanuu

[Toprpetsr: Y. lapBuHn, JI. JIuku, A. . Porunckui, M. M. I'epacumos.

Tabnuiel U cxeMbl: «MeToIbl aHTPOMOJIOTHINY, «I 0JJOBHON MO3T UEIOBEKaY,
«YenoBekooOpa3Hbie 00€3biAHb», «CKENeT 4YenoBeKa M CKEJNeT IIMMIIaH3e»,
«PynMMEHTHI U aTaBU3MbDY, «/[BHXKYIIIME CHIIBI aHTPOIIOT€HE3a», « IBOTIOLIMOHHOE
JIpEeBO  4eloBeKa», «ABcrpamonutek», «UYenoBek  ymenslit», «Yenosek
NPAMOXOISIINIY, «/leHncoBckuil yenosek» «Heanaepranbuby, « KpoMaHbOHIBIY,
«IIpenku yenoBekay, «ITarnbl SBOJIOINHU YEJIOBEKa», «Packl 4eloBeKay.

OO6opynoBaHue: MYJISDKM  OKaMEHEJIOCTEH, MpPEeAMETOB MaTepUalIbHOU
KyJIbTYpbl ~TPEAKOB 4YelOBeKa, penpoaykuuu (pororpaduu) KapTuH C
MU(DOTOTHYECKUMU W OUONEHCKUMH CIOKETaMH TPOMCXOXKICHHS UEeJIOBEKa,
doTorpaduu HaxoI0K KCKOTIAEMBIX OCTAaTKOB UEJIOBEKA, CKEJIET YeI0BEKa, MOJIENb
yeperna 4YeaoBeKa W uepena IMIMMIIAH3€, MOJIENIb KUCTH YEJIOBEKa M KHUCTH
HIMMITIaH3€, MOJEJIM TOpPCa MPEIKOB YeIOBEKa.

JlabGopaTopHasi padora «lM3yueHne o0OCOOECHHOCTEH CTPOSHHUS CKeJeTa
YEJIOBEKA, CBSI3AHHBIX C MPSMOXO0XKICHUEM.

IIpakTHyeckas padora «/3yyeHne 7KOJOTMUECKUX aJanTalui YeJIOBEKay.

Tema 6. Dxosoruss — Hayka O B3aMMOOTHOUIEHUSIX OPraHU3MOB U
HAIOPraHU3MEHHBIX CHCTEM C OKPY KaKIel cpeaou

3apoxaenne u pa3Butue dkojorun B Tpyaax A. I'ymGonbara, K. @. Pynse,
H. A. Ceepuona, 3. I'ekkensi, A. Tencnu, B. H. CykauéBa. Paznensl u 3agaumn
sKoJIoTUH. CBSI3b KOJIOTUU C IPYTUMH HAyKAMH.



Mertoapt sxonoruu. [loneBsie HAOMIOACHUS. DKCIIEPUMEHTHI B IKOJOTHU:
npupojHble U JaboparopHble. MojenupoBaHue B 3KOJOTUH. MOHHUTOPHUHT
OKpY>KaloIlel CpeIbl: JIOKaIbHBIN, peTUOHAIILHBIN U TJI00aTbHBIN.

3HaueHHe DKOJOTMYECKUX 3HAHUM JUIT 4YeJIOBEeKa. DKOJIOTMYECKOE
MHPOBO33pPEHME KaK OCHOBA CBS3E€M 4YesoBedecTBa ¢ Npupooi. PopmupoBaHue
HKOJIOTHYECKOMN KYJIbTYPBI U 3KOJOTMYECKOM I'PAMOTHOCTH HACEICHUS.

JdeMoHcTpanuu

[Toptpetsl: A. I'ymb6onsar, K. ®@. Pynse, H. A. CeBeprios, O. ['ekkens, A.
Tenciu, B. H. Cykaués.

Tabmumel 1 cxembl: «Pa3gensl sxomoruny, «Metoabl skonorum», «Cxema
MOHHUTOPHHTIA OKPYKAIOLIEN CPEIIBD».

JlaGopaTopHuas padora «H3yuenue METOJ0B AKOJIOTUYECKUX
UCCIIENOBAHUID.

Tema 7. Opranusmsl U cpeaa OOUTAHUSA

Dkojorudeckne (HakTopbl U 3aKOHOMEPHOCTH UX AeiictBus. Knaccudukanus
IKOJIOTHYECKUX (HaKTOPOB: abUOTHYECKHE, OMOTHYECKUE, aHTpororeHHbie. Oomme
3aKOHOMEPHOCTH JEHCTBUA 3KoJiornueckux ¢akropos. IIpaBuno munumyma (K.
[Mnpenrens, 0. JInOux). TonepaHnTHOCTh. DBpUOUOHTHBIE W CTEHOOMOHTHBIE
OpPTraHHU3MBI.

AbGuotnueckue ¢akrtopel. CBeT Kak sKojorumdyeckuid Qaxrop. [leiicTtBue
Pa3HBIX YYaCTKOB COJHEYHOTO CIIEKTpa Ha OPraHU3Mbl. JKOJOTMYECKUE TPYMIIbI
pacTeHHil M >KMBOTHBIX 10 OTHOIIEHWIO K cBeTy. CHUrHajlbHash poOJib CBETA.
DOoTONEPUOAN3M.

Temnmepatypa kak skojormueckuit Qaxrtop. JlelicTBue TemmepaTypbl Ha
opranu3Msbl. [TolKHIOTEpMHBIE U TOMOMOTEpPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Brnaxnocte kak skonornueckuit ¢dakrtop. Ilpucmocobnenus pacTeHUil K
nojjiep>kanuio BogHoro Oananca. Kiaccudukainus pacTeHH MO OTHOILICHUIO K
Boze. [IpucrnocoOnenus AKUBOTHBIX K MU3MEHEHUIO BOJHOT'O PEKUMA.

Cpenpl oOuTaHUsT OPraHW3MOB: BOJIHAs, HA3€MHO-BO3JyIIHAs, MOYBEHHAS,
ryOMHHAasT  MOANOYBEHHAs,  BHYTpUOpraHu3MeHHas.  DU3MKO-XUMHUYECKHE
0COOEHHOCTH cpel oOuTaHus opraHu3MoB. IlpucrnocoOneHus OpraHu3MoB K
JKU3HU B Pa3HbIX Cpeaax.

buonornyeckne putmbl. BHemHne m BHyTpeHHHE pPUTMBL. CyTOYHBIE H
rOJUYHbIE PUTMBL. [Ipucrnoco6IeHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCIIOBUU KU3HU.

XKuznennsie Qopmbl opranuzMoB. [loHsiTue o0 JKHU3HEHHOW (QopmMme.
Kuznennsie popMbI pacTeHUN: EPEBhS, KYCTAPHUKU, KYCTAPHUYKH, MHOTOJICTHHE



TpaBbl, OAHOJNETHHE TpaBbl. JKHW3HEHHbIE (OPMBI KUBOTHBIX: THIPOOMOHTHI,
re0OMOHTHI, a9POOHOHTHI. OCOOEHHOCTH CTPOCHUS U 00pa3a KU3HHU.

buotnueckue bakTopHI. Buner OMOTHYECKUX B3aUMO/ICICTBUU:
KOHKYPEHIUS, XUIIHUYECTBO, cUMONO03 U ero (opmsl. Ilapasutusm, koomnepamus,
MYTyalu3M, KOMMEHCaIN3M (KBapTUPAHTCTBO, HaxjeOHn4ecTBo). Herpodpuueckue
B3auMojielicTBus  (Tommueckue,  (opudeckue, (Qabpuueckue). 3HaueHUE
OMOTHMYECKUX B3aMMOJCHCTBUI JJii CYIIECTBOBAaHUS OpPraHU3MOB B Cpele
obutanus. [I[puHIKIT KOHKYPEHTHOTO UCKITIOUEHUSI.

JdemoHcTpanumn

Tabmumsr u cxeMmbl: «Okonornueckue (GaxToper», «CBETOBOW CIEKTP»,
«OKOJIOTUYECKHE TPYNIIbl )KMBOTHBIX 10 OTHOLLEHUIO K CBETY», « TerIoKpoBHbIE
XKUBOTHBIE», «XOJOJAHOKPOBHBIE JKUBOTHBIEY», «DuU3HOIOrHMUECKHE afanTaluu
KUBOTHBIX», «Cpenbl O0OWTaHHS OpraHu3MoOB», «buojornyeckue puUTMBIY,
«Kusnennole  Gopmbl  pacteHuit», «KuzHeHHble  (OPMBI  KHUBOTHBIXY,
«9KocucTeMa IMHUPOKOIUCTBEHHOIO JIECay, « IKOCUCTEMA XBOMHOTO Jecay, «lLlenu
NUTaHUS, «XUIHAYecTBO», «llapasutusm», «KoHkypeHmus», «CuMOHo03»,
«KoMMeHcanuzm».

O6opynoBaHue: repOapuu pPacTeHUN U JKUBOTHBIX, MPUCIOCOOJIEHHBIX K
BIUSHUIO Pa3IUYHBIX SKOJOTMYECKUX (PAKTOpOB, TIepOapuu CBETOIHOOMBBIX,
TEHEIIOOMBBIX U TEHEBBIHOCIMBBIX PACTEHHI, CBETOJIIOOMBBHIE, TEHEIIOOHUBBIE U
TEHEBBIHOCJIMBbIE KOMHATHBIE PAaCTEHUs, repOapuy U KOJJIEKLIUU TEIIONII0OUBBIX,
3UMOCTOMKHX, MOPO30YyCTOMYMBBIX pACTEHUM, Uyyena MTUIl U 3Bepeil, repdbapuu
pacTeHuil, OTHOCSIIMXCA K TUrpoduraM, kcepopuram, Me30(puTaM, KOMHATHBIE
pacTeHus] JaHHBIX TPYII, KOJUJICKIIMHA >KHBOTHBIX, OOUTAIOIINX B Pa3HBIX cpefax,
repOapuu M KOJUICKIIMM pACTEHWH U SKMBOTHBIX, OOJQJaIOIIMX YepTaMu
IPUCIIOCOOJIEHHOCTH K CE30HHBIM H3MEHEHUSM YCIOBUHM JXKHU3HM, repOapuu u
KOJUIEKI[UM PACTEHHM M >KUBOTHBIX PA3IMYHBIX KU3HEHHBIX (POPM, KOJUICKIIUU
KUBOTHBIX, YYACTBYIOIIMX B PA3JIMYHBIX OMOTUUYECKUX B3aUMOJECHCTBUSAX.

JlabopaTtopnass padora «BbigBICHHE MPUCTIOCOOTICHUI OpPraHU3MOB K
BIIUSIHUIO CBETA.

Jlabopatopnass pabora «BblsBiIeHHE MPUCIOCOONCHU OpPraHU3MOB K
BJIUSIHUIO TEMIIEPATYPbI».

JlabopaTopHasi paGora «AHATOMHUYECKHE OCOOCHHOCTU PpACTCHUN U3
Pa3HBIX MECT OOUTaAHUS.

Tema 8. Ikos10rust BUAOB U NOMYJIANMI

OKOJIOTUYECKUE  XApaKTEPUCTUKU  TOILYJISLIHH. [Tonmynsiuma ~ kak
ouonorunyeckas cucreMa. Posib HEOTHOPOAHOCTU Cpelibl, PU3NYECKUX OAPHEPOB U
0COOCHHOCTEH OMONIOTHH BUAOB B (OPMHUPOBAHHUH MPOCTPAHCTBEHHON CTPYKTYPHI
nonysauuid. OCHOBHBIE TOKa3aTead NOMYJSLUUU: YHUCIEHHOCTh, IIJIOTHOCTD,



BO3pAacTHass M TOJIOBAass CTPYKTypa, POXKIAAEMOCTb, IPUPOCT, TEMII POCTA,
CMEPTHOCTh, MUT'PALIUSL.

Dkosiornyeckas CTpykrypa nomyiasuud. OUeHKa YHUCIEHHOCTH HOMYJIALIMU.
JlnHamyka nomyssanuu U e€ peryiianusa. buorthdeckuii moTeHuuan MOIYJIALMU.
MoaenvpoBanue TMHAMHUKHA TOMyIsUUU. KprBbIe poCTa YUCIEHHOCTH OIS,
KpuBbie BbDKMBaHUS. Perynsinus YWCICHHOCTH MOMYJSIUNA: POJib (HAKTOPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT INIOTHOCTU. DKOJIOTUYECKHE CTPATETUH BUIOB (T- U
K-crparerun).

[Tonsitue 00 sKkonormyeckoil Huiie Buaa. MecrooOutanue. MHoromepHas
Mozenb dkosorndyeckon HumM Jx.M. XatumHcona. PazMepsl skosormueckon
Huw. [loTeHunanpHas U peanu30BaHHAs HUILIU.

Bua kak cucrema nonynsuuid. Apeansl BHAOB. Buabl M HX KU3HEHHBIE
CTpaTeruu. JKOJIOTMYECKUE SKBUBATIEHTHI.

3aKOHOMEPHOCTH TMOBEACHHUS W MUTpalMil >KUBOTHBIX. buosiornueckue
VHBA3UU Yy KEPOJHBIX BUJIOB.

JdeMoHcTpanuu

[Toptper: Hx. M. XaTuynHCOH.

Tabmuubl W cxembl: «DKOJIOTMYECKUE XAPAKTEPUCTHKU MOMYJIALUN,
«IIpocTpaHcTBEHHass  CTpyKTypa  mHomyisiqum», «Bo3pacTHbple  NHpaMuabI
nonyysiiun», «CKOPOCTh  3acelieHUsi TOBEPXHOCTH  3eMJIM  Pa3lIMYHbIMU
opranu3amammn», «Mojens skosorndeckor Humu Jx. M. XaTunHcoHay.

O6opynoBanue: repdapuu pacTeHUM, KOJJIEKIIUN KUBOTHBIX.

JlabopaTtopnass  pabora  «lIpucnocoOieHus ceMssH  pacTeHUH K
PaCCENIEHUIO.

Tema 9. Ikos10rus CO00MIECTB. IKOJIOTHIECKHE CHCTEMBI.

CooOmectBa opranu3MoB. buonieHo3 u ero crpykrypa. CBsS3u MEXIy
OopraHu3Mamu B OMOLIEHO3E.

Dxocucrema kak OTkpbiTas cucrema (A. x. Tencnu). DyHKIIMOHATBHBIC
OJIOKH OpraHu3MOB B HKOCUCTEME: MPOIYLEHTbl, KOHCYMEHTBI, PEIYLICHTHI.
Tpoduueckne ypoBHH. Tpodudueckne nenu U ceTh. AOHOTHUECKHE OJIOKU
skocucteM. [10uBbI 1 Wbl B AKOcHcTEMax. KpyroBopoT BEMIECTB M TOTOK SHEPTUU
B OKOCHCTEME.

OcHOBHBIE  TIOKa3aTelnu  JKOCUCTEMBI. buomacca u  mpoxykuws.
DKOJIOTMYECKHE MUPAMUJIbI UUCETl, OMOMACChl U SHEPTHH.

Junamuxa sxocucmem. Kamacmpoghuueckue nepecmpoiiku. Daykmyayuu.
HampaBnennbie 3aKkOHOMEpHBIE CMEHBI cO00IEecTB — cykieccuu. [lepBuunbie u
BTOPUYHBIE CYKIECCUM W UX TMPUYMHBL. AHTPONOTCHHBIE BO3JACHCTBUA Ha
cykueccuu. KimmmakcHoe cooOmectBo. bropazHooOpasue u mojaHoTa KpyroBopora
BEIIECTB — OCHOBA YCTOMUMBOCTH COOOIIECTB.



[TpupoaHble 3KOCUCTEMBL. JKOCUCEMbI 03ED U peK. IKocucmembl Mopeti U
0Keanos8. IKocucmemovl MyHOp, 1€CO8, CMmeneti, NyCmbltb.

AHTpONOreHHbIE HIKOCUCTEMBI. ATrposkocucteMa. ArpoieHo3. Paznuuus
MEXTy aHTPOIIOTEHHBIMH M MIPUPOTHBIMHU YKOCHUCTEMaMHU.

YpboskocucreMbl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucTteM. [opojackas
dbnopa u dayna. CuHaHTpomm3aius TOPOACKON ¢ayHbl. buomornueckoe u
X035IMCTBEHHOE 3HAYCHUE arpPOIKOCUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUII OPraHU3MOB B
aKkocuctemMax. Ponb kackadnozo 3gpghekma u 6u008-30upukamopos (Kirouesvix
6U008) 6 ynkyuonuposanuu sxocucmem. [IepeHOC IHEPruM U BEIIECTB MEXKIY
CMEXKHBIMU 3KOCUCTEMAMHU. Y CTOMYMBOCTh OPTAHU3MOB, IMOIYJSLUNA U SKOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3/ICHCTBHIA.

Mexanuzmuol 8030elcmeus 3QepA3HEHUll  PA3HBIX Mmunos Ha
CYyOOP2aAHUZMEHHOM, OP2AHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTNEMHOM YPOBHSX,
OCHOBbl ~ 9KOJI02UHECKO20  HOPMUPOBAHUS — AHMPONO2EHHO20  B030€UCEUS.
MeTo1010T 1S MOHUTOPUHTA €CTECTBEHHBIX U aHTPOIMOTEHHBIX SKOCUCTEM.

JdemMoHcTpanuu
[Toptper: A. JIx. TeHncinn.
Tabmuiet  u cxembl:  «Ctpykrypa  OuoneHo3a»,  «DKocucrema

HIMPOKOJUCTBEHHOTO JIECa», « IKOCUCTEMA XBOMHOTO Jiecay, «DyHKIIMOHAIbHbBIC
IpYINbl OPraHU3MOB B 3KocucTeMe», «KpyroBopoT BEmIECTB B HKOCHCTEMEY,
«lenu nuranus (macTOUIIHAS, JETPUTHAS)», « DKOJIOTHUECKass MTUPAMHIA YUCEID,
«IJKoJloTHYecKas mupaMujia Oruomacchl», «IKOJOTHUECKas MUpaMujia dHEPTrUm»,
«O06pazoBanue 6omoTay, «llepBuunas cykmeccus», «BoccTaHOBICHHE Jieca MOCTE
noxapa», «9Kocucrema 03epa», «ArporeHo3», «KpyroBopor BemIecTB M MOTOK
OHEPTUU B arpolieHo3ey, «[Ipumepsl ypOosKocucTemy.

O6opynoBanue: repbapuu pacTeHUM, KOJUIEKIIMU HACEKOMBIX, Uydelia MTHIL U
3Bepei, repOapuu KyJIbTYPHBIX U JUKOPACTYIIUX PACTCHUMN, aKBApUYM KaK MOJIEIb
HKOCHUCTEMBI.

IIpakTnyeckas padora «/3ydenne u onucanue ypo03KOCUCTEMBD».

Jlabopatopnas padora «l3ydyenue paszHooOpaszusi MEIKUX [MOYBEHHBIX
YJICHUCTOHOTHX B Pa3HBbIX SKOCUCTEMAX).

IKCKYpcUsi «IDKCKYpCcHsl B TUIIMYHBIN OMOTeoieHo3 (B 1yOpaBy, Oepe3HsK,
€JIbHHK, HA CYXO/I0JIbHBIA WM TOMMEHHBIN JIYT, 03€PO, OOJIOTO).

IKCKYpcusi «ODKCKypCUsl B arpo’KOCHUCTEMY (Ha TMOJIE WU B TEIIMYHOE
XO03SHUCTBO)».

Tema 10. buocgepa — riodanbHas IKocUCTEMA

buocepa — oOmeruranerapras o0oyiouka 3eMid, TA€ CYIIECTBYET WA
CylllecTBOBaJa XM3Hb. Pa3BuTHe mpeacrasieHuit o 6mocdepe B Tpyaax J. 3rocca.



VYuenue B. . Bepnaackoro o 6mochepe. O6mactu 6mochepsr u e€ coctas. Kuboe
BEIIECTBO Onochepsl u ero PyHKIUH.

3aKOHOMEPHOCTH CyIiecTBOBaHMs Onocdepnl. OcobeHHOCTH OHMochephl Kak
r00anbHON 3KOCUCTEMBIL. J[MHamMuueckoe paBHOBecue B Ouochepe. KpyroBopoTsl
BEILIECTB U OMOT€OXMMHUYECKUE IUKJIBI (Yriaepoja, a3ota). PUTMUYHOCTD SIBJICHUMN
B Onocdepe.

3onasbHOCTE Omocdepnl. Ilonarue o Oumome. OCHOBHBIE OWOMBI CYIIIH:
TYyH/Ipa, XBOIHBIE Jieca, CMEIIaHHbIE U IIUPOKOJIUCTBEHHBIE Jieca, CTENH, CAaBaHHBI,
MyCTBIHU, TPOITUYECKHE JIeCa, BRICOKOTOPhA. KinMar, pacTUTEIbHBIN U dKUBOTHBIN
MUpP OMOMOB CYIIIH.

CrpykTypa 1 QyHKIHS )KHUBBIX CUCTEM, OIICHKA UX PECYPCHOIO MOTEHIIaa 1
ounochepHbIX QyHKITUI.

JdemMoHcTpanuu

[Toptpetsl: B. 1. Bepnanckuii, O. 3rocc.

Tabmumsr u cxemsr: «I'eocdepsr 3emnn», «KpyroBopoT asora B mpupoe,
«KpyroBopoT yriepona B mnpupoae», «KpyroBopoT KHUCIOPOJa B MPUPOAEH,
«KpyroBopoT Boabl B mpupoze», «OcHoBHbIe Ouombl cymmny, «Knumarunueckue
nosica 3emnm», «TyHapay», «Talray, «Cmemanneiii gec», «LIMpokoIuCcTBEHHBIN
necy, «Crenby, «CaBanHay, «Ilyctbisy, « Tpornnueckuil gecy.

O6opynoBanue: repdapuu pacTCHUI pa3HbIX OMOMOB, KOJUICKITUN KUBOTHBIX.

Tema 11. YesnnoBek u OKpy:ka0IIas cpeaa

DKOJIOTUUECKHE KPHU3UChl M MX MpUYMHbL. BosznelcTBue uyenoBeka Ha
ouochepy. 3arpssHeHue BoO3AyIIHOW cpenbl. OxpaHa Bo3ayxa. 3arpsi3HEHUE
BOAHOM cpenbl. OxpaHa BOAHBIX pecypcoB. Paspymenue mnouBbsl. OxpaHa
MOYBEHHBIX pecypcoB. 3MeHeHne KiuMara.

AHTpOIIOT€HHOE BO3JICICTBUE HA PACTUTENbHBIA M XKUBOTHBIA Mup. OxpaHa
PACTUTENBHOTO W >KUBOTHOTO MHpa. OCHOBHBIC MPUHIIMIIBI OXPAHBI MPUPOJIBI.
Kpacubie kHuru. Oco0o oxpansemble mpupoanbie Ttepputopun (OOIIT).
Boranuyeckue caibl U 300J10TUUECKUE TTAPKH.

OCHOBHbIE TPUHUUIIBI YCTOMYMBOI'O PA3BUTHUSl UYEJIOBEUECTBA U MHPHUPOIBI.
PanvonansHOe  MpPUPOAOIOIB30BAHUE W COXpaHEHHWE  OMOJOTHYECKOIo
pazHooOpasus 3emiu. OOImKME 3aKOHOMEPHOCTH TJIO0AIBHBIX JKOJIOTHYECKUX
Kpu3ucoB. OCOOEHHOCTHU COBPEMEHHOTO KPU3UCa U €r0 BEPOSITHBIE TTOCIICICTBUSI.

Pa3zBuTne METONOB MOHUTOPUHIA PA3BUTHS  OMNACHBIX TEXHOTCHHBIX
npouieccoB. CucmemHvle UCCIe008aHUA Nepexooa K pecypcocbepezaroujei U
KOHKYPEeHmocnocoonou snepeemuxe. buonoeuueckoe pasnoodbpasue u buopecypcui.
Hayuonanvnvie ungopmayuonnvie cucmemsl, obecneyugarowue 00Cmyn K
uHgopmayuu no  COCMOAHUIO OMOENbHbIX 6U008 U 3Kkocucmem. OcCHOBbL



9Kopeadburumayuyu dKocucmem U cnocooos 060pvOLL ¢ OUONOBDENHCOCHUIMU.
Pexoncmpyrkyus mopckux u HazemHvix 9KOCUCTEM.

JdemMoHcTpanuu

Tabmuubl W cxembl:  «3arps3HeHue  aTMocdepbl»,  «3arps3HeHue
ruapocdeps», «3arps3HeHre nouBbl», «llapHukoBbId 3pdekT», «Ocobo
OXpaHsieMble IPUPOIHBIE TEPPUTOPUNY, «MoOJIeNTn yIPaBIIEMOT0 MUPAY.
O6opynoBanue: ¢oTtorpaguu OXpaHSEMbIX PACTCHUA M KUBOTHBIX KpacHoit
kHuru Poccuiickoit @enepanuu, KpacHol KHUTH pervoHa.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS ITPOI'PAMMBI 110
BHOJIOT'MX HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

dI'OC COO ycranaBiuBaeT TpeOOBaHHWS K pe3yjbTaraM OCBOCHUS
00yUalIMUMUCI MOporpaMM CpeaHero ooOimero oOpa3oBaHUs: JIUYHOCTHBIE,
METanpeIMETHbIE U MPEIMETHBIE.

B cTpykType TMYHOCTHBIX PE3yIbTaTOB OCBOEHUS MPOTPaAMMBI 10 OMOJIOTHUN
BBIJICJICHBI CIEAYIOIIME COCTABJISIONIME: OCO3HAHME O00YyYaroUMMUCS POCCUNUCKON
rpaXIaHCKON UACHTUYHOCTH — FTOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSATEIILHOCTH
U CaMOONPEACNICHUIO, Haiuuue Mmomusayuu K OOydeHUI0  OWOJOTHH,
yenenanpasienHoe pazeumue BHYTPEHHUX YOEXKICHUN JIMYHOCTA HA OCHOBE
KITFOUEBBIX IIEHHOCTEM M MCTOPUYECKUX TPATUIUN pPa3BUTHUS OMOJIOTUYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYaIOIIUXCS PYKOBOJICTBOBATHCS B CBOEH
NEATeIbHOCTH 1I€HHOCTHO-CMBICIIOBBIMU ~ YCTAHOBKAMHU, MPUCYIIUMHU CHUCTEME
OMONOTHYECKOTO  00pa3OBaHWs, Haluuue  NpPaABOCO3HAHUS  DKOJIOTHIECKOMN
KYJBbTYPBI, CHOCOOHOCMU CMABUMb TIETTU U CTPOUTH KU3HEHHBIE TUIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHUS MPOTPAMMBI IO OMOJIOTHH JTOCTUTAIOTCS
B CIMHCTBE Y4YeOHOW M BOCIHUTATEIBHOM JEATEIHHOCTU B COOTBETCTBUM C
TPAAUIIMOHHBIMUA POCCUMCKUMH COIUOKYJIBTYPHBIMU, UCTOPUYECKUMHU U JTyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMHU, MPUHSATHIMU B OOINECTBE TMpaBUJIaMU W HOpPMaMHU
MOBEJACHUSI W CIOCOOCTBYIOT TIpOlleCCaM CaMOIIO3HAHMS, CAMOBOCIHUTAHHUS U
CaMOpa3BUTHUA, PA3BUTUS BHYTPEHHEH MO3WLHUHM JMYHOCTH, NATPUOTU3MA U
YBKEHHS K 3aKOHY U MPABOIMOPSJIKY, YEIOBEKY TpyJla U CTaplieMy MOKOJIEHUIO,
B3aUMHOI'0 YBa)KEHUS, OEPEKHOrO OTHOIIEHUS K KYJIbTYPHOMY HacCJEAUI0 U
TPpaAUIIUSIM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon ®enepanuu, TpUpOJie U
OKpY>Karolen cpee.

JIndHOCTHBIE pE3yJIbTaThl OCBOEGHHUS yueOHoro mpeamera «buonorus»
JIOJDKHBI OTpakaTh TOTOBHOCTh U CIIOCOOHOCTh O0YYarOUIUXCsl PyKOBOJICTBOBATHCS
c(hOpMHUPOBAHHOW BHYTPEHHEW TMO3HUIIMEH JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAllUM, TO3UTUBHBIX BHYTPEHHHMX  YOEXKICHHI, COOTBETCTBYIOIIMX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO OOIIECTBa, PACIIUPEHUE KU3HEHHOTO
ONBITa U OMBITA JEATEIBHOCTH B MPOLECCE PEAlM3allii OCHOBHBIX HalpaBJICHUN
BOCIIUTATEJILHOM JI€SITEIHHOCTH, B TOM YKCJI€ B YaCTH:

1) rpaxaaHCKOTr0 BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTD TPAKIAHCKON MO3HUIIMH O0YYAIOIIETOCs KaK aKTHBHOTO U
OTBETCTBEHHOTO 4JIEHAa POCCUICKOTO OOIIECTBA;

OCO3HAHHME CBOUX KOHCTUTYIIMOHHBIX TMpaB U OOS3aHHOCTEH, YyBaKEHHE
3aKOHA U MPABOIOPSIKA;



FOTOBHOCTh K COBMECTHOM TBOPYECKOW JESATEIBHOCTH IPU CO3JAHHU
y4€OHBIX MPOEKTOB, PEIICHUN y4eOHBIX W MO3HABATENBHBIX 3a/1a4, BBHITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPEACNIATh COOCTBEHHYIO TIO3MIIMI0O MO OTHOILIEHUIO K
SIBJICHUSIM COBPEMEHHOW KU3HU U OOBSICHATH €€;

YMEHHUE YUYUTHIBATH B CBOMX JCHCTBUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBHUS JIIOJICH C Pa3HBIMHU YOCKICHUSIMU, KyJIbTYPHBIMA LIEHHOCTSIMU U
COLIMAJIbHBIM IOJOKEHUEM;

FOTOBHOCTh K COTPYAHHUYECTBY B IIPOLECCE COBMECTHOI'O BBIMOJIHEHHUS
y4eOHBIX, MO3HABATEJbHBIX W MCCIEAOBATEIbCKUX 3a7ad, YBaXXUTEIbHOIO
OTHOIIEHUSI K MHEHUIO OIMOHEHTOB MpPU OOCYXIACHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COICPKAHUS;

TOTOBHOCTh K TYMaHUTApHOM U BOJIOHTEPCKOM AEATEIbHOCTH;

2) IATPUOTUYECKOI0 BOCIIUTAHUSA:

c(hOpMHPOBAHHOCTH POCCHICKOM rPaXXJaHCKOU WJICHTUYHOCTH,
MaTpUOTU3Ma, YBaXKEHUS K CBOEMY HApOAy, YyBCTBA OTBETCTBEHHOCTH IIEPE]
Poaunoii, ropmoct 3a cBOM Kpau, CBOO PoauHy, CBOM S3BIK U KYJIBTYpY,
MPOIUIOE U HACTOAIIEE MHOTOHAIIMOHATILHOTO Hapoaa Poccuuy;

LIEHHOCTHOE OTHOIIEHUE K MPUPOJHOMY HACIEIUIO U MaMATHUKAM IPUPOJBI,
JOCTHXKEHUAM Poccruu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CIIOCOOHOCTh OLIGHMBATh BKJIAJ POCCHUUCKMX YUYEHBIX B CTAHOBJIEHUE U
pa3BUTHE OWOJOTWMH, MOHUMAHUS 3HAYE€HHs] OMOJOTMM B TO3HAHMM 3aKOHOB
MPUPOJIbI, B ’KU3HU YEIIOBEKA U COBPEMEHHOTO 00IIeCTBA;

unenHas yOexxJIE€HHOCTh, TOTOBHOCTh K CIY>KeHHMIO M 3amute (OTeuecTtsa,
OTBETCTBEHHOCTb 32 €T0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOI0 BOCITUTAHUS:

OCO3HaHHE TYXOBHBIX LIEHHOCTEH POCCUIICKOT0O HAPO/Ia;

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHM S, STUUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OLEHHUBATh CHUTYAIlMI0O U TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHPYSICh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U ICHHOCTH,;

OCO3HaHME JINYHOTO BKJIAJ|a B TOCTPOEHUE YCTOMYMBOTO OYIyIIEro;

OTBETCTBEHHOE OTHOILIIEHUE K CBOMM POAUTENSAM, CO3IAHUIO CEMbU HA OCHOBE
OCO3HAHHOI'0 TIPUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpagunusiMu HapoaoB Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHUS:

ACTETHUYECKOE OTHOIIEHHWE K MHUPY, BKIIIOYAs CTETUKY ObITAa, HAYYHOTO U
TEXHUYECKOT0 TBOPYECTBA, CIIOPTA, TPy, OOIIECTBEHHBIX OTHOIICHUI;

MMOHUMAHHUE SMOLIMOHAIIBHOTO BO3JICHCTBHS KUBOU NPUPOABI U €€ HEHHOCTH;



TOTOBHOCTh K CAMOBBIPDQKEHHUIO B pa3HbIX BUJAX HMCKYCCTBA, CTPEMJICHUE
IPOSBIISITh KAYECTBA TBOPUECKON JTMYHOCTH;

5) ¢usuveckoro BocnUTAHHMA, (POPMHPOBAHUS KYJIbTYPbI 310POBbS H
IMOLMOHAJIBHOIO0 0J1ArONOyYHs:

NMOHMMAHWE W peau3alus 3J0pOBOTO M 0€30MacHOro ooOpa3a >KHU3HU
(3mopoBoe  mHUTaHHWE, COONIOJCHHME TUTHCHWYECKUX TPaBWJI U HOPM,
cOaaHCUPOBAaHHBIM PEKUM 3aHATUH M OTHbIXa, peryisipHas (¢uznyeckas
aAKTUBHOCTH), OEpEKHOT0, OTBETCTBEHHOI'O M KOMIIETEHTHOI'O OTHOILEHUS K
cOOCTBEHHOMY (DPU3MYECKOMY U MICUXUYECKOMY 3/10POBBIO;

NOHMMAaHUE LEHHOCTH MpPaBWJI HWHIMBHUIYAIbHOTO M  KOJUJIEKTHUBHOTO
0€e3011acHOr0 MOBEJCHUS B CUTYAIUX, YTPOKAIOIIMX 30POBBIO U KU3HU JIIOJEH;

OCO3HaHUE TOCJEACTBUNA W HEMPUATUS BPEAHBIX MpHUBBIYEK (YNOTpeOseHus
aJIKOT0JI51, HAPKOTUKOB, KYpEeHHUs1);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPY/ly, OCO3HaHHUE LIEHHOCTU MacTEpCTBA, TPYA0IO0HE;

FOTOBHOCTh K AKTUBHOM JEATEIIBHOCTU TEXHOJIOTUYECKOM M COLMAIBHOU
HaIpaBJIE€HHOCTH, CIIOCOOHOCTh MHUIMUPOBATH, IJIAHUPOBATH U CaMOCTOSATEIbHO
BBINIOJIHATH TaKYIO JIESITEIbHOCTB;

MHTEPEC K pa3IinyHbIM cepaMm npodhecCUuOHANbHOW JEATENbHOCTH, YMEHUE
coBeplIaTh OCO3HAHHBIM BBIOOp Oynymed mnpodeccun u  peann30BBHIBATH
COOCTBEHHBIE KU3HEHHBIE TUIAHBI;

TOTOBHOCTh M CIIOCOOHOCTb K OOpa30BaHHIO M C€aMOOOPA30BAHMIO HA
MPOTSIKEHUU BCEU )KU3HU;

7) 3K0JIOrH4eCKOro BOCIIMTAHMS

HKOJIOTUYECKU 1I€JIECO00Pa3HOE OTHOIICHHE K MPHUPOAE KAaK HCTOYHHUKY
YKU3HH Ha 3eMJle, OCHOBE €€ CYIECTBOBaHNS;

HOBBILIIEHUE YPOBHS DSKOJOTMYECKOHW KYyJBTYpbl: INPUOOPETEHUE OIIbITA
IUTAHUPOBAHUSI TOCTYNKOB M OLIGHKM HUX BO3MOXHBIX MOCIEACTBUN s
OKPY KaroLEen Cpebl;

OCO3HaHUE TJI00AJIBHOIO XapakTepa SKOJIOIMYECKHUX MpoOjeM M MyTed ux
peuieHus;

CIIOCOOHOCTh HMCIIOJIb30BaTh MPUOOpETaeMble MPU H3YyYEHUU OUOIOTUU
3HaHMSI W YMEHUS TMpU PEIICHUH Npo0JieM, CBS3aHHBIX C palMOHAIBHBIM
OPUPOJIOTIONB30BaHMEM  (COOMIOJICHME  TMpaBuUi  TMOBEACHUS B MPHUPOJE,
HaIlpaBJICHHBIX HA COXPAaHEHUE PABHOBECHS B HOKOCHUCTEMAxX, OXPAaHY BHJIOB,
sKocucTeM, ouocdepsi);

AKTUBHOE  HEINpUATHE JCUCTBUM, NPUHOCALIMX Bped  OKpYyKaroUeu
IPUPOJIHON cpele, YMEHHE MPOTHO3WPOBATH HEOIAroNpHUsTHBIE SKOJIOTHYECKUE
NOCJIEACTBUA MPEANPUHUMAEMBIX ACHCTBUI U NPEIOTBPAILATh UX;



HAJIMYUE Pa3BUTOTO SKOJIOTHYECKOTO MBIIUICHUS, SKOJIOTHIECKON KYIbTYpPHI,
OTIbITa JeSITeIbHOCTU HKOJIOTUYECKOM HaNpaBJIE€HHOCTH, YMEHHUS
PYKOBOJICTBOBAThCS UMM B IO3HABATEIbHOM, KOMMYHMKATUBHOM M COI[MATBHOU
MPAKTHKE, TOTOBHOCTH K YYaCTHIO B MPAKTUYECKOU AESITETbHOCTH SKOJOTUIECKON
HaNpaBIeHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHUS:

c(OPMUPOBAHHOCTh MHPOBO33PEHUS,, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKW M OOIIECTBEHHOM NMPAKTHKH, OCHOBAHHOI'O Ha JHMAJIOTe
KyJBTYp, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEpIICHCTBOBAHUE SI3BIKOBOW M YHMTATEIbCKOW KYJIbTYpbl KaK CpEACTBa
B3aMMOJCHCTBUS MEXKIY JIOAbMU U MO3HAHUS MUPA;

NOHUMaHuEe creuu(puKky OMONOrMM Kak HayKH, OCO3HaHUs €€ poju B
GbopMHpPOBAaHUK PALMOHATBHOTO HAYYHOT'O MBINUICHUS, CO3[aHUU IIEJIOCTHOTO
NPECTaBICHU 00 OKPYXKAIOIIeM MHUpPE KaK O €IWHCTBE MPHUPOJBI, YEeTIOBEKa U
oOmiecTBa, B MO3HAHUU MPHUPOAHBIX 3aKOHOMEPHOCTEH M pEUICHHH MpodiieM
COXPaHEHHUs IPUPOJIHOTO PaBHOBECHS;

yOeKIEHHOCTh B 3HAYMMOCTU OHMOJIOTUU AJII COBPEMEHHOM LMBUIM3AINU:
o0OecrieueHnss HOBOTO YPOBHS Pa3BUTHs MEAMIIMHBI, CO3/aHUE TEPCHEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX  peIlaTh PECypCHble  MpOOJeMbl  Pa3BUTHSA
YeJI0BEYECTBA, MOUCKA MyTeH BBIXOJA U3 III00ANBHBIX YKOJIOTUYECKUX MPOOIeM U
o0ecrieueHuss  Mepexoja K  YCTOMUMBOMY  pa3BUTHIO,  PAlMOHAIBLHOMY
UCIIOJIb30BAHUIO TPUPOJHBIX PECypcoB U (POPMUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TOJYYEHHH OWOJIOTMYECKUX 3HAHUH B LEJIX
NOBBIIIEHUSI OOIIEH KyJbTYpbl, €CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIBHOW TPaMOTHOCTU oOydaronuxcs, GopmMupyeMoi
IpU U3y4YEeHUU OUOJIOTHH;

MOHUMaHWE CYIIHOCTH METOJOB MO3HAHMS, UCTIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM WCIIOJIb30BAaTh TMOJy4yaemble 3HAHHS MJIs aHajiu3a u
OOBSICHEHUS! SIBICHUI OKPYXAIOIIero MuUpa U MPOUCXOJAIMINX B HEM HM3MEHEHUH,
yMEHHUE JieaTh OOOCHOBAHHBIC 3aKJIIOUEHHMs] Ha OCHOBE HAy4YHbIX (DAKTOB U
UMEIOIINXCS JAHHBIX C HENbI0 MOJTYYSHHs TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIIOJIb30BAaTh OWOJIOTMYECKUE 3HAHHS IS
perieHust IpoOsieM B peaabHBIX JKU3HEHHBIX CUTYAIINX;

OCO3HaHUE ILIEHHOCTH HAy4YHOW MAEsITeNbHOCTH, TOTOBHOCTH OCYLIECTBIIATH
MPOEKTHYIO U HUCCIIEIOBATENBCKYIO AESTEIHbHOCTh UHIUBUAYATIBHO U B TPYIIIIE;

TOTOBHOCTh M  CIIOCOOHOCTh K  HEMpephIBHOMY  00pa3oBaHUIO |
caM000pa3oBaHnI0, K AaKTHBHOMY IOJYyYEHHUIO HOBBIX 3HAHUI MO OHONOTHH B
COOTBETCTBUH C KU3HEHHBIMU MTOTPEOHOCTAMHU.



METAIIPEIMETHBIE PE3YJIBTATBI

MeranpeameTHbie pe3yJbTaThl OCBOCHHsS yueOHoro mpeamera «buomorus»
BKJIIOYAIOT: 3HA4YMMble i1 (OPMHUPOBAHUS MUPOBO33PEHUSI O0YyYaIOIIUXCA
MEXIMCIUIUITMHAPHBIE (MEXIIPEAMETHbIE) O0IeHaAYYHbIE TMOHSITHS, OTPaXKaroIIne
LEJIOCTHOCTh HAy4YHOM KapTUHbI MHpa U CHEUU(PHUKY METOJOB TIO3HAHUS,
UCIOJIb3YEMbIX B €CTECTBEHHBIX Haykax (BEIIECTBO, YHEPTHs, SIBICHHE, MPOLECC,
CUCTEMa, HayuyHbIH (haKT, MPUHLHUII, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpUS,
UCClIeIOBaHUE,  HAOJIOIEHHE,  M3MEpPEHUe, OSKCHEPUMEHT U  JIpyrue);
yHHUBEpCaJbHble ydeOHble JeHCTBUS (TIO3HABAaTENbHBIE, KOMMYHHUKAaTHUBHBIC,

PEryJISITUBHBIE), o0ecreunBaroIue dbopmupoBaHue byHKIHOHATBHOM
I'PaMOTHOCTH M  COITMAIBHOW KOMIICTCHIIMM OOYyYaromuxcs; CIIOCOOHOCTh
oOydaromuxcst HCTIONb30BaTh OCBOCHHBIC MEXIUCITUTUTMHAPHEIE,

MHUPOBO33PEHUYCCKNE 3HAHWSI W yHUBEpPCAJIbHBIC y4eOHBIE JCUCTBUS B
ITO3HABATEILHOW M COLIMATIBHOM MPAKTHUKE.

B pesynpraTre wm3ydeHus OHOJOTMM Ha YpPOBHE CpEIHEro oOIero
obpazoBaHusi y oOywyaromerocss OyayT chOpMUPOBaHBI  ITO3HABATEIbHbBIC
YHUBEpCAIbHBIC YUeOHbIE NCHCTBUS, KOMMYHHUKATHBHBIC YHUBEpPCATIbHBIC YICOHBIC
NEUCTBUSA, PETYJISTUBHBIE YHHUBEPCAIbHBIE YyYeOHBIC JCWCTBUS, COBMECTHAs
JESTEIbHOCTb.

MeranpenMeTHble pe3yJIbTaThl OCBOCHHS IPOTPAMMbI CPEIHET0 OOIIero
00pa30BaHUsI TOJKHBI OTPAXKATh:

OBJanenue YHHUBepPCAJIbHBIMH yueOHBIMU NMo3HABATEJIbHBIMHU
NeCTBUSIMM:

1) 0a30Bble JJOrHYecKue JAeCTBUSI:

CaMOCTOSITeNIbHO  (popMynupoBaTh W aKTyalIM3UpoOBaTh  MpoOsemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIB30BaTh TMPU OCBOCHUM 3HAHWA TPHUEMBI JIOTUYECKOTO MBIIUICHUS
(amanmu3a, CHHTE3a, CpaBHEHHUSI, KjIacCUpUKaIMU, 0000IIeHHs ), pACKPBIBATH CMBICT
OMOJIOTMYECKUX TOHATUH (BBIACIATh MX XapaKTepHBIC IMPU3HAKU, YCTaHABINWBATh
CBSI3U C IPYTUMH TOHATHUSIMH);

ONpEeNeNATh LeJIU JACATEeIbHOCTH, 3aJaBas MapameTpbl U KPUTEPUU UX
TOCTIKCHHUSI, COOTHOCUTD PE3YJIbTATHI ACATEIHPHOCTH C TTIOCTABICHHBIMHA IIETISIMU;

WCITOJIb30BaTh OMOJIOTHYCCKHUE TIOHATHUS JJIs1 0OBSICHEHUS (PAKTOB M SBJICHHUM
YKUBOU MPUPOJIBI;

CTPOHUTH JIOTMYECKUE pacCyXJAeHUs (MHAYKTUBHBIC, JACAYKTHUBHBIC, IIO
aHAJIOTMH), BBIABIATh 3aKOHOMEPHOCTH W TPOTHBOPEYHS B PAacCMAaTPUBACMBIX
SIBJIICHHSIX, (DOPMYJIMPOBAThH BHIBOJIBI M 3aKIIFOUCHHS,;

IIPUMCHSITH CXEMHO-MO/ICITbHBIC cpeacTBa TUISt IpeACTaBICHUS
CYIIECTBEHHBIX CBSI3€H M OTHOIICHUH B M3y4aeMbIX OMOJIOTHYECKHX OOBEKTaX, a



TAaK)K€  NPOTUBOPEUMU  Pa3HOrO0  pojAa,  BBIIBIEHHBIX B Pa3IMYHBIX
UH(GOPMALIMOHHBIX HCTOUYHUKAX;

pa3palaTbiBaTh IUIaH pELICHUs NPOOJEeMbl C YYETOM aHajIM3a UMEIOLIUXCS
MaTepHaJIbHbIX U HEMAaTepUaIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIbHOCTh, OLICHUBATh COOTBETCTBHE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUM JAESITEIBHOCTH;

KOOPAMHUPOBaTbH M  BBINOJHATH paboOTy B  YCIOBHSX  PEaJbHOIO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOI'O B3aUMOJEHCTBYS;

pa3BUBaTh KPEATUBHOE MBIILJIEHUE TPU PEUICHUH )KM3HEHHBIX MPOOJIeM.

2) 0a30BbI€e HCCIEI0BATEIbCKHE AeiiCTBUSA:

BJIa/I€Th HaBbIKAMU y4e€OHO-HUCCIIEI0BATEIbCKON U MMPOSKTHON JESATENIbHOCTH,
HaBBIKAMHM  pa3pelieHus MpoOsieM, CHOCOOHOCTBIO W  TOTOBHOCTBHIO K
CaMOCTOSITEIbHOMY IIOMCKY METOJIOB PELIEHMsI TPAKTUYECKUX 3a/1a4, IPUMEHEHUIO
Pa3IUYHbIX METOJIOB IO3HAHUS;

UCIIOJIb30BaTh PAa3JWYHbIE BHUJbl JEITEIIBHOCTU [0 IOJIYYEHUIO HOBOIO
3HAaHUA, €ro HHTEpIpeTaluy, MNPeoOpa3oBaHUIO M NPUMEHEHUI0 B Y4eOHBIX
CUTYalUsX, B TOM YUCIIE IIPU CO3JaHUH YUEOHBIX U COLMAIBHBIX IPOEKTOB;

(GbopMHpOBaTh HAYYHBIA TUI MBILLJICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEM,
KJIFOUEBBIMU MTOHATUSIMU U METO/IAMH;

CTaBUTh M (OpMYJIMpOBaTH COOCTBEHHBIE 3aJadyd B 00pa30BATEIbHON
NeSITEIbHOCTH U )KU3HEHHBIX CUTYyalHsIX;

BBISIBJISITh [IPUYMHHO-CJICACTBEHHBIE CBSI3M W aKTyaJlM3UpOBaTh 3ajauy,
BBIJIBUTaTh TUINOTE3y €€ pelleHUs, HaXOAUTh APTYMEHTHl MJis J10Ka3aTelbCTBa
CBOMX YTBEPXKICHHMI, 3a/1aBaTh NapaMeTPbl U KPUTEPUU PELICHHUS;

aHAIM3UPOBATh IIOJYYEHHBIE B XOJE PEIICHHsS 3aJa4d  pPe3yJIbTarThl,
KPUTUYECKH OLIEHUBATh UX JIOCTOBEPHOCTH, IPOrHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBUSIX;

JaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLICHUBATh TPUOOPETEHHBIN OIBIT;

OCYIIECTBIISITh IEJICHANPABICHHBIN MOMCK TEepeHOca CPEACTB M CIOCOOOB
JeMCTBUS B TPOPECCUOHANBHYIO CPELY;

YMETh IE€PEHOCUTh 3HAHUS B IO3HABATEJIBHYI0 M IPAKTHUUYECKYH 00JacTu
KU3ZHENIEATEIbHOCTH;

YMETh UHTEIPUPOBATh 3HAHUS U3 PAa3HBIX IPEIMETHBIX 00IacTel;

BBIJIBUTaTh HOBBIE WJEH, Mpejiaratb OPUTHMHAIBHBIE MOJIXOJbl U pELICHUS,
CTaBUTH MPOOJIEMBI U 337a4H, I0IyCKAIOIINE albTepHATUBHBIEC PEILICHUS.

3) pabora ¢ undpopmanueii:

OpUEHTHUPOBATHCS B PA3IUYHBIX UCTOYHHKAX MH(OpManuu (TEKCTe yueOHOro
nocoOus, HAyYHO-TOMYJISIPHOM JIUTEepaTrype, OHOJOTUYECKUX CIOBapsX U
CIpaBOYHHMKAX, KOMIIBIOTEpHBIX 0a3zax JaHHbIX, B MHTepHeTe), aHanu3upoBath



uH(OPMAITUIO PA3IMYHBIX BUOB U (HOPM MIPEACTABICHHS, KPUTUYECKHA OIICHUBATH
e€ TOCTOBEPHOCTh M HETIPOTUBOPEUUBOCTb;

bopMyIMpOBaTh 3aMpPOCHl U MPUMEHATH PA3IMUYHBIE METOJbI MPU TIOUCKE U
oTOope Ouosiornyeckor mHpopManru, HEOOXOAUMOM JJisi BBITIOTHEHUS YYEOHBIX
3a/ay;

npuoOpeTaTh OMBIT WCHOJIB30BaHUS HH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHI, COBEPIIICHCTBOBAThH KYJIbTYPY aKTHBHOTO MCITOJIb30BAHUS PA3IMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMalbHYIO  (OopMy  TpeacTaBICHUS
ounonornyeckoit mHbopMaruu (CXeMbl, TpaduKy, TUArpaMMBbI, TAOIHIIBI, PUCYHKH
H Ipyroe);

UCIIOJIb30BaTh HAyYHBIA SA3BIK B KA4eCTBE CpeAcTBa NpH padoTe C
Ouonornyeckol HMHPOpMaLUMEN: TPUMEHATh XHUMHUYECKHE, (U3UYECKue W
MaTE€MaTUYECKUE 3HaKW W CUMBOJBI, (HOpMyJibl, aOOpeBUaTypy, HOMEHKIATYPY,
UCTIONb30BaTh M NpeoOpa3oBhIBaTh  3HAKOBO-CHUMBOJIMYECKHE  CPENCTBA
HaTJIATHOCTH;

BJIQJ€Th ~ HABBIKAMHM  paclo3HaBaHUd M 3allUThl  MH(OpM™Manuw,
MH(OPMAIMOHHOW 0€30MaCHOCTH JIMYHOCTH.

OgjaieHUe YHUBEPCAIbHBIMH KOMMYHHUKATUBHBIMHU 1eHCTBUAMM:

1) oOmenue:

OCYIIECTBJISITh KOMMYHHUKAIIMH BO BCeX c(pepax >KM3HU, aKTUBHO y4aCTBOBATh
B JMAJIOT€ WJIM JIMCKYCCUM MO CYIIECTBY 0OCY»XJaemMoil TeMbl (yMEHUE 3a7aBaTh
BOTIPOCHI, BBICKA3bIBaTh CYXICHHUS OTHOCHUTEIHHO BBITIOJHEHHS TpeiaracMon
3a]]a4i, YYUTHIBaTh MHTEPECHl U COTJIACOBAHHOCTH MO3UILIUN APYTUX YYaCTHUKOB
JIAAJIora Uik JUCKYCCHUM);

pacrno3HaBaTh HeBepOalbHbIE CpEACTBAa OOLIEHHs, MOHUMAaTh 3HAaYCHHE
COLIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HHUKHOBEHHS KOH(IMKTHBIX CHUTYyaIuH,
YMETh CMATYATh KOH(JIMKTHI U BECTH ITEPETOBOPHI;

BJAJIETh Pa3IMYHBIMH CHOCOOaMM OOIIEHUS U B3aUMOJEHCTBUS, MOHUMATH
HaAMEPEHUS JIPYTUX JIOJIEH, MPOSBISATh YBAKUTEILHOE OTHOIIIEHUE K COOCCETHUKY
U B KOPpeKTHOU popme hopMyaupoBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO M JIOTHYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C HCIOIH30BAHHEM
SI3BIKOBBIX CPEJICTB.

2) coBMecTHAasl 1eSITeJIbHOCTD:

MOHUMAaTh M MCIIOJIh30BaTh MPEUMYINECTBA KOMAHIHOW U WHAMBUAYaJIbHOM
paboThI MPH PEIICHUU OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYIOBBIX (DOPM B3aUMOICHCTBHS MPU PEIICHUH YICOHOM 3a/1a4H;

BbIOMpAaTh TEMATHKY W METOJbl COBMECTHBIX ACHCTBHH C Y4ETOM OOMIMX
MHTEPECOB U BO3MOXKHOCTEH KaX/10T0 4JieHa KOJIUICKTHBA;



OPUHUMATh LEJIM  COBMECTHOM  JEeATENbHOCTH, OpPraHU30BbIBaTH U
KOOPJMHHUPOBATh JICMCTBUS 10 €€ JOCTHIKEHUIO: COCTABJISITH IUJIAH JCHCTBUH,
pacupenensaTb pojad ¢ Y4€TOM MHEHHH YYacTHHKOB, OOCYXXIaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAaueCTBO CBOEro BKJIaJa M KaXJIOr0 YYaCTHHKAa KOMaH[bl B
o0 pe3ysbTatr Mo pa3padoTaHHBIM KPUTEPUSIM;

peajarartb HOBBIE IPOEKTHI, OLICHUBAaTh MJEH C IO3ULIHMH HOBU3HBI,
OPUTMHAIIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISATh TO3UTHUBHOE CTPATETMYECKOE TMIOBEJIEHWE B Pa3IMYHBIX
CUTYaIUsX, IPOSBIIATH TBOPUYECTBO U BOOOPAKEHUE, OBITH MHUITUATHBHBIM.

OBJaieHne yHMBEPCAJTbHBIMY PEryJIATHBHBIMU ACHCTBUSIMH:

1) camoopranusanus:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHMWS JUIsl BBISIBIICHUS NpPOOJIEeM U UX
pelIeHus B )KU3HEHHBIX U YUEOHbIX CUTYalUsX;

BbIOMpaTh HAa OCHOBE OHOJOTMYECKHMX 3HAHUI IIEJIEBBIE W CMBICIOBBIC
YCTAaHOBKM B CBOMX JEHCTBHUSX M IOCTYIIKax IO OTHOUIEHHUIO K JKUBOW NIPHUPOJE,
CBOEMY 3JI0POBBIO U 3[I0POBBIO0 OKPYKAOIINX;

CaMOCTOATENIbHO OCYILECTBIIATh MO3HABATENbHYIO ACSTEIbHOCTb, BBISBISATH
npoOJieMbl, CTaBUTh U (HOPMYJIHPOBATH COOCTBEHHBIC 3aJlauyd B 00pa3oBaTEIbLHON
NEeATENbHOCTH U KU3HEHHBIX CUTYaLUsX;

CaMOCTOSITEJIbHO ~ COCTaBJATh IUIAH pEIIeHUs MpodsiieMbl C  YYETOM
UMEIOIIHUXCSL PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEIIIOUYTCHHUI;

JTaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacIIMpsATh paMKH Y4EOHOI0 MPeAMETa Ha OCHOBE JIMYHBIX PEAIOYTEHUN;

JieJlaTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD
3a peuIeHHue;

OLICHUBATh TPUOOPETEHHBIN OTIBIT;

croco0CTBOBaTh (OPMHUPOBAHUIO U TPOSBICHUIO ILIUPOKOW HPYyJULUU B
pa3HBIX O0JIACTAX 3HAHWN, MOCTOSHHO TIOBBIINIATH CBOM 00pa30BaTENbHBIN U
KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CUTYyalUsiM, BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTD,
OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB LENISIM;

BJa/JeTh HABbIKAMU  MO3HABATEIbHOM  pedrekcun Kak  OCO3HaHUSA
COBEPIIAEMBIX JIEUCTBUMI M MBICIUTEIBHBIX IIPOLIECCOB, WX PE3YJITATOB U
OCHOBaHMM, UCIOJIb30BaTh MPUEMBI pedIeKCUU NJisi OLEHKH CUTyalluu, BbIOOpa
BEPHOTr'0 PELICHUS;

YMETh OLIEHUBAaTh PUCKHM W CBOEBPEMEHHO IPUHUMATH PEIIEHUs IO HX
CHW)KECHHUIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JPYTHX IIPH aHaJIu3€ pe3yJIbTaTOB
NEATEIIbHOCTH;

3) npuHsATHE ce0sl M APYTrHUX:

IPUHUMATh ce0sl, MIOHUMAas CBOU HEJJOCTATKU U IOCTOMHCTBA;

IPUHAMATh MOTHBBI M apryMEHTbl JPYTHX IIPU aHaJIu3€ pe3yJIbTaTOB
NEeATEIIbHOCTH;

IpU3HaBaTh CBOE IPABO U MPABO JAPYTUX HA OLIUOKU;

pa3BUBATh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.
NNPEJMETHBIE PE3YJIBTATBI

[IpenmeTHBIE pPE3yNbTaTBl OCBOCHHS COJEP)KAHHS Y4eOHOro mpeaMera
«buonorusiy Ha yriayOJnEHHOM YpOBHE OPUEHTHUPOBAHBI Ha oOecredeHue
npopuapHOro  o0yueHuss  oOydaromuxcss — Owosoruu. OHM  BKIIIOYAIOT:
cneruduyueckue st OMOJIOTHHN HAayYHBIC 3HAHUS, YMEHUS U CTIOCOOBI JIEHCTBUN 10
OCBOGHUIO, MHTEPIPETAUU U MPeoOpa30BaHUIO 3HAHUM, BUJBI JACITEILHOCTU IO
MOJIYYCHHUIO HOBBIX 3HAHUW M MX MPUMEHEHUIO B PA3JIMYHBIX YYCOHBIX, a TAaK¥KEe B
peanbHBIX XU3HEHHBIX cUTyauusx. lIpeameTHble pe3ynbTarTsl MPEICTABIEHBI IO
roJiaM U3y4YeHUs.

[IpenmeTHBIC PE3yNbTaThl OCBOCHHS y4eOHOTO Tipeamera «buonorus» B 10
Kacce NOJKHBI OTPAXKaTh:

c(OpMHUPOBAHHOCTh 3HAHUM O MECT€ W POJU OUOJOTMU B CHCTEME
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHUU €CTECTBEHHO-HAYYHOM KApTHUHBI MUpA, B
NO3HAHWM  3aKOHOB TPUPOABI M  pEUIEeHUH MNpoOJeM  PalMOHAIBLHOTO
MPUPOJIONIOIB30BAHUS, O BKJIaJ€ POCCUMCKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHUE
OMOJI0THH;

BJIQJICHUE CHUCTEMOM OWOJIOTMYECKUX 3HAHUW, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAlOIINE OUOJIOTUYECKUE TEPMUHBI MU TOHSATUSA (JKU3HBb, KIIETKA,
Opranms3M, MeTado0JIu3M, TOMEOCTa3, CaMOPETYJSIus, CaMOBOCIPOU3BEICHNUE,
HACJIEJICTBEHHOCTh, M3MEHUYUBOCTb, POCT U pPa3BUTHE), OUOJIOTMYECKHUE TEOpUU
(xnerounas teopus T. llIBanna, M. lllneitnena, P. Bupxosa, xpomocomHasi Teopust
HacnenactBeHHocT T. Moprana), yuenus (H. W. BaBumoBa — o meHtpax
MHOTOOOpa3usi M TMPOUCXOXKACHUS  KYyJIbTYpPHBIX  pAacTeHUM),  3aKOHBI
(ennHOOOpa3Hsl MOTOMKOB INEPBOTO IOKOJIEHUS, PACIIEIIEHUS, YHCTOTHI TaMeT,
HE3aBUCUMOro HacienoBaHus [. Menzaenss, TOMOJIOTUYECKHX DPSAIOB B
HACJICICTBEHHON U3MEHYUBOCTH H. . Basuinosa), HPUHLATIBI
(KOMITJIEMEHTapPHOCTH);

BJIaJICHUE OCHOBHBIMM METOJIAMU HAYyYHOTO TMO3HAHUA, HMCIOJIb3yEMBIX B
OMOJIOTUYECKUX HWCCIICIOBAHUSAX JKUBBIX OOBEKTOB (OMHCaHWE, W3MEpPEHUE,
HaAOJII0/ICHHE, SKCTICPUMEHT);



YMEHUE BBIICIATH CYIIECTBEHHBIC MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
DYKapHOT, OJHOKJIETOYHBIX W MHOTOKIETOYHBIX OPraHU3MOB, B TOM YHCIIC
OakTepuii, rpuOOB, pacTEHUH, )KUBOTHBIX M YEJIOBEKa, CTPOCHHUSI OPTraHOB U CUCTEM
OpTraHOB pACTCHHUM, >KUBOTHBIX, YEJIOBEKA, IPOIECCOB >KU3HEACITCIBHOCTH,
MPOTEKAIONINX B OPTaHW3Max PacTCHHUH, KUBOTHBIX M YEJIOBEKA, OMOJOTHUYECKHUX
MPOIIECCOB: OOMEHa BEMIeCTB (MeTaboIM3M), MPEeBPAIEHUS YHEPTUH, OPOKECHUS,
aBTOTPO(HOTO U TeTepoTpOdHOTO TUIIOB MUTAHUS, (POTOCHHTE3a U XEMOCHHTE3a,
MHUTO3a, M€03a, TaMeTOTeHe3a, SMOPHUOTeHe3a, MOCTIMOPHOHAIBHOTO Pa3BUTHS,
pa3sMHOXEHUS,  HMHAWNBUAYATLHOTO  Pa3BUTHS  OpraHm3Ma  (OHTOTCHE3a),
B3aMMOJICHCTBHS TEHOB, TE€TEPO3UCa, UCKYCCTBEHHOTO 0TOOPA;

yMEHUE YCTaHABIMBATh B3aUMOCBSI3M MEXKIy OpPraHOWJAMH KIETKH U HX
GYyHKIUAMH, CTPOCHHEM KJIETOK pAa3HBIX TKAaHEHM M MX (QYHKIUSIMH, MEXIY
OpraHaMH W CHCTEMaMH OpPTaHOB y pAacTEHHWH, JKUBOTHBIX M YEIOBEKa U HX
GYHKIASIMH, MEXIY CHCTEMaMHd OPTaHOB M WX (PYHKIUSAMH, MEXKIYy ITaamu
0oOMEHa BEIIEeCTB, dTalaMHu KJIETOYHOTO ITUKJIA U KU3HEHHBIX IUKJIOB OPTaHU3MOB,
TanamMu 3MOPUOHAIBHOTO PA3BUTHS, T€HOTHUNOM U (DEHOTUTIOM, (PEHOTUIIOM U
dhakTOpamMu cpeibl OOUTaHUS,

YMEHUE BBISABJIATh OTJIUYHUTEIbHBIC MPU3HAKU KMBBIX CHUCTEM, B TOM YHCIIC
pacTeHUH, )KUBOTHBIX U YEJIOBEKa,;

YMEHUE WCIOJb30BaTh COOTBETCTBYIOIINE aAPTYMEHTHI, OWOJOTHYECKYIO
TEPMHUHOJIOTHIO ¥ CHMBOJIUKY JJIS JOKa3aTeIhCTBAa POJICTBA OPraHU3MOB Pa3HBIX
CUCTEeMAaTUYECKUX TPYIII;

yMEHHUE pPelIaTh OMOJOTUYECKUE 3aa9H, BBISBISITH IPUUYUHHO-CIICICTBCHHBIC
CBSI3U MEXIY UCCIEAYEMBIMU OMOJIOTHYECKUMU TIPOIIECCAMHU U SIBICHUSIMHU, JI€TIaTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHUU TIOJYYEHHBIX PE3YyJIbTaTOB;

yMEHHUE BBIMOJIHATh JIA0OpAaTOpHBIE M MpaKTUYeCKue paboThl, COOII0IAThH
npaBuiia Mpu padboTe ¢ ydeOHBIM U JIa0OpaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, MPOBEPATh HX OKCICPUMCHTAIBHBIMU
cpenctBamu, GOPMYIUPYS II€b HCCIECIOBAHUS, AHAIA3UPOBATH IOYYCHHBIC
pe3yibTaThl U J€NIaTh BHIBOIHI,

YMEHHE y4YacTBOBaTh B Yy4eOHO-HCCIIENOBATENILCKOW paboTe 1o OMOJIOTHH,
DKOJIOTUU W MEIUIIMHE, MPOBOJAMMON Ha 0a3e IIKONBHBIX HAYYHBIX OOIIECTB, U
nyOJUYHO  TPEACTaBIATH  TMOJYYCHHBIC  PE3yJbTaThl HAa  yYCHHYECKHX
KOH(DEpEHITUSX;

yMEHUE OILICHUBATh OJTUYECKHE aCIMEKThl COBPEMEHHBIX WCCIICIOBAaHUN B
objmactu  OWoONOrMM W MEOUIMHBI  (KJIOHUPOBaHWE,  HCKYCCTBEHHOE
OITOIOTBOPEHHUE, HAMpPABICEHHOE HM3MEHEHHE T€HOMa M CO3JaHUE TPaHCTEHHBIX
OpraHUu3MOB);



YMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBIOOp Oyaymied mpodeccunoHaIbHON
NEeSATENHbHOCTH B 007acTH OMOJOTHHU, MEAUIIUHBI, OMOTEXHOJIOTHUH, BETEPUHAPUH,
CEJIbCKOTO XO3SIICTBA, MUILEBONW MPOMBIIUIEHHOCTH, YIUIYOJISTh [MO3HABATEIbHBIN
MHTEpEC, HAIlPaBJICHHBIM Ha OCO3HAHHBIA BBIOOP COOTBETCTBYIOLIEH Npodeccuu u
MPOJOKEHNE OHOJIOTMYECKOro oOpa3oBaHWsS B  OpraHU3alUAX CpEIHEro
Ipo(eCCHOHATILHOTO M BBICIIIETO 00pa30BaHUs.

[IpenmeTHbIe pe3yNbTaThl OCBOCHUS y4ueOHOro mpeamera «buosnorus» B 11
KJ1acce JOJIKHBI OTPAKATh:

c(hOpPMUPOBAHHOCTh 3HAHMM O MECT€ M PpOJM OHOJOTHMM B CHCTEME
€CTECTBEHHBIX HayK, B (DOPMUPOBAHUM COBPEMEHHOW €CTECTBEHHO-HAYUYHOU
KapTUHBl MHpA, B MO3HAHMHM 3aKOHOB MPUPOABl M PEIICHHH SKOJOTMYECKUX
npoOJeM 4YeloBeuecTBa, a TakKe B PEHICHUU BOIMPOCOB PAIMOHAIBHOTO
IPUPOAOTIONH30BaHUS, U B (DOPMUPOBAHUH IIEHHOCTHOI'O OTHOIICHHS K MPUPOJE,
0O0IIECTBY, YEJIOBEKY, O BKJIAJI€ POCCUICKUX U 3apyOEKHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OMOJIOTUH;

yMEHHUE BIJIAJIETh CUCTEMOM OMOJOTMYECKHX 3HAHUN, KOTOpas BKIIOYAET
omnpeneneHusT M TMOHMMAaHHME CYIIHOCTH OCHOBOIIOJATalIMX OHOJIOTHYECKUX
TEPMUHOB M MOHATHM (BHI, 3KOCHUCTeMa, Ouocdepa), OMOIOrHYECKHUE TEOpUU
(aBosmrorinonHas Teopust Y. JlapBuHa, CUHTETHYECKAsl TEOPHUS IBOJIIOIUU), YUCHUS
(A. H. CeBepiioBa — 0 myTsx U HampaBieHusx 3Bontonuu, B.1. Bepuanackoro — o
ouocdepe), 3akoHbl (TeHeTH4eckoro paBHoBecus [[x. Xapaum m B. BaiinGepra,
3apoasimieBoro cxoactsa K. M. bopa), npaBuna (mMunumyma HO. JluOuxa,
AKOJIOTMYECKON MUpaMUIbl HHEPruM), rumore3sl (rumore3a «mupa PHK» V.
I'unGepra);

YMEHHE  BJIaJ€Th  OCHOBHBIMU  METOJIaMH  HAy4YHOrO  IO3HAHMS,
UCIIOJIb3yeMBbIMU B OMOJIOTUYECKUX UCCIIETOBAHUSIX KUBBIX OOBEKTOB U SKOCHUCTEM
(omucaHue, U3MepeHue, HaOIIOICHHE, JKCIIEPUMEHT), CIoco0aMu BBISBICHUS U
OIICHKH aHTPOIIOT€HHBIX U3MEHEHUN B PUPOJIE;

YMEHHUE BBIJICTSATh CYIIECTBEHHbIC MPU3HAKU: BHJAOB, OHOTE€OLICHO30B,
PKOCHCTEM M Ouocdepbl, CTaOWIU3UPYIOIICTO, JBHXKYIIETO M Pa3phIBAIOIIETO
€CTECTBEHHOTO otbopa, AJJTONIaTPUUYECKOTO u CUMIIATPUUECKOTO
BUJ1I000pa30BaHMsl, BIUSHUS ABMKYIIUX CHUJI DBOJIFOIIUMA HA T€HO(POH MOMYISINHU,
MPUCIIOCOOJICHHOCTH OPraHU3MOB K cpejie OOMTaHUsI, YepeIOBaHUsl HANpaBICHUN
HBOJIOLIMH, KPYTOBOPOTA BEUIECTB U MOTOKA SHEPTUU B 3KOCUCTEMAX;

YMEHHE YCTaHABJIMBaTh B3aMMOCBS3M MEXIYy MPOLECCAMU SBOJIIOINUH,
JBIDKYIIMMHA CHUJIAMU aHTPOIIOreHe3a, KOMIOHEHTaMHU Pa3JIMYHBIX JKOCHUCTEM U
MPUCIIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHHUE  BBISIBISATh  OTJIMYUTENIbHBIE  MPU3HAKKM  JKUBBIX  CHCTEM,
MIPUCIIOCOOJICHHOCTh BHJIOB K Cpele OoOWTaHUs, aOMOTHYECKUX M OMOTHYCCKUX



KOMIIOHEHTOB ~ DKOCHCTEM, B3aMMOCBSI3€ii  OpraHM3MOB B  COOOIIECTBaXx,
AHTPOITOIE€HHBIX U3MEHEHUN B IKOCUCTEMAX CBOEH MECTHOCTH;

YMEHHUE UCIO0JIb30BaTh COOTBETCTBYIOIIME aAPTyYMEHThI, OHOJIOTHYECKYIO
TEPMHUHOJIOTHIO ¥ CHUMBOJIUKY JJIS JOKa3aTeIhCTBAa POJCTBA OPraHU3MOB Pa3HBIX
CUCTEMATHYECKUX TPYII, B3aUMOCBSI3 OPTAaHU3MOB U CPEJIbl OOWTAHWMS, SAMHCTBA
YEeJIOBEYECKUX pac, HEOOXOAMMOCTH COXPAHEHHS MHOTo00pa3us BHAOB H
HKOCUCTEM KaK YCIIOBUS COCYIIIECTBOBAHUS MPUPO/JIbI M YETIOBEUECTBA,

yMEHUE pelaTh OMOJOTUYECKUE 3aa4U, BHISABISTh TPUUUHHO-CIIEICTBEHHbBIC
CBSI3M MKy UCCIICTYEMbIMU OMOJIOTUYECKUMH TIPOIECCAMU U SBIICHUSMH, JIeTaTh
BBIBOJIBI M IPOTHO3BI HA OCHOBAHUY TIOJYYCHHBIX PE3YyJIbTATOB;

yMEHHUE BBIMOJIHATh JIA0OpAaTOpHBIE M MpaKTU4YeCKue paboThl, COOII0IAThH
npaBuiIa npu padbote ¢ yueOHbIM U JabOpaTOPHBIM 000pYA0BaHUEM;

YMEHUE BBIJIBUTATh THUIOTE3bl, MPOBEPSITh HX OKCHEPUMEHTAIbHBIMU
cpenctBamu, (GOPMYJIUPYS II€Ib HMCCICIOBAaHUS, AHAIM3UPOBATH IOJYYCHHBIC
pE3yNbTATHI U ICTIaTh BEIBOBL;

YMEHHUE Y4YacTBOBaTh B y4E€OHO-HCCIIEIOBATEIBCKONW pabOTe MO OMOJOTHH,
HKOJIOTUU W MEJUIIMHE, MPOBOAMMON Ha 0a3e HIKOJBHBIX HAYYHBIX OOIIECTB, U
nyOJUYHO  TPEACTaBIATH  MOJYYCHHBIC  PE3yJbTaThl HAa  yYCHHYECKHX
KOH(epeHIHUsX;

YMEHUE OIEHNWBATh THIOTE3bI M TEOPUH O TIPOUCXOXKICHUHN JKU3HU, YETOBEKA
U YEIOBEYECKUX pac, O MPUUYMHAX, MOCIEICTBUSIX M CHOCO0aX MpeaoTBpAICHUS
rJ100aIbHBIX U3MEHEHUH B Onocdepe;

yMEHHUE OCYILECTBIATh OCO3HAHHBIA BBIOOP OyAyled MnpogeccuoHaIbHOU
NESATENHPHOCTH B 00JIACTH OMOJIOTHH, SKOJIOTHH, PUPOIOTIONB30BAHUS, MEAUITNHBI,
OMOTEXHOJIOTUM, TICUXOJOTUH, BETEPUHAPHH, CEIHCKOTO XO35AWUCTBA, MHUIIEBOMN
IPOMBIIINICHHOCTH, YIIIyOJIATh TO3HABATENbHBI WHTEPEC, HAIpPaBICHHBIM Ha
OCO3HaHHBIM  BHIOOP  COOTBETCTBYIOIIEH  Mpodeccuu U IPOJOJDKEHHUE
OMOIOrMUecKOTO 00pa30BaHUsl B OPTaHM3AIMIX CPEAHETO MPO(ECCHOHATHLHOTO H
BBICIIIETO 0Opa3OBaHUs.
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IMPOBEPAEMBIE HA EI'D 110 BUOJIOI'MM TPEBOBAHUA K
PE3YJIbTATAM OCBOEHUSA OCHOBHOM OBPA3OBATEJBHOM
HHPOI'PAMMBbI CPEJHEI'O OBHIEI'O OBPA3OBAHUA

Kon IIpoBepsiemble TPeOOBaHUSA K MPeIMETHBIM Pe3y/IbTATAM OCBOCHHUS
NpoBepPseMoOro OCHOBHOM 00pa30BaTeIbHON MPOrPpaMMbl CPeAHero 001ero
TpeOOBaHUs o0pa3zoBaHust

ChopMupoBaHHOCTh 3HAHUM O MecTe M pOJU OUOJOTMH B CHCTEME
€CTECTBEHHBIX HaykK, B (dopmMHpoBaHUU COBPEMEHHOM
€CTECTBEHHOHAYYHOW KapTHUHBI MUPA, B IO3HAHWU 3aKOHOB NPUPOABI U
pELIEHNN )XKU3HEHHO BaYKHBIX COLUAIbHO-ITHUECKUX, SKOHOMHUYECKHX,
HKOJIOTHUECKUX MPOOJIeM YeJI0BEYECTBA, a TAKXKE B PELICHUH BOIIPOCOB
PaLMOHAIBHOTO PUPOAOIOIb30BaHuUs, B (POPMUPOBAHMH LIEHHOCTHOTO
OTHOIICHHS K MPUPOJIE, OOLIECTBY, YETIOBEKY; O BKJIAZE POCCUHCKUX U

3apyOeKHBIX YUEHBIX — OMOJIOTOB B Pa3BUTHE OMOJIOTUU

Bnagenne cucremoil 3HaHWMH 00 OCHOBHBIX METOJaX HAYYHOTO
MO3HAHUS, UCIOIB3YEMBIX B OHMOJIOTMUYECKUX HCCIEIOBAHUIX >KHUBBIX
OOBEKTOB W DJKOCHCTeM (ONMUCaHWe, W3MEPEHHE, NPOBEICHHE
HaOo/IeHu); croco0aMy BBISBICHUS U OLIEHKM aHTPONOT€HHBIX
W3MEHEHUH B MIPUPOJE.

2 YMeHue BBIIBUTaTh THIIOTE3bI, MPOBEPSITh MX SKCIEPUMEHTATbHBIMU
cpenctBaMu, (QopMmyaupys 1Lelb HCCIEAOBaHUS, AaHATU3UPOBATH
MOJIyYEHHBIC PE3yIbTAThI U JIETaTh BBIBOJIBI.

BoisiBieHHE 3aBUCHUMOCTH MEXIY HCCIEIYyEeMbIMH BEJIMYUHAMH,
00BsICHEHUE TIONYUYEHHBIX PEe3yJIbTaTOB U (POPMYIMPOBAHNE BHIBOJIOB C

HCIIOJIb30BAHHUEM HAaYYHBIX HOHHTHﬁ, TeOpI/Iﬁ " 3aKOHOB

YMeHue BIageTh CHUCTEMOW OHOJIOTHYECKHMX 3HAaHUH, KOTOpas
BKJIFOYAET: OCHOBOIIOJIArAlONIMe OWOJOrMYECKUe TEPMHUHBI WU TIOHATHUS
(>Ku3Hb, KJIETKA, TKaHb, OpPraH, OpraHyW3M, BHJ, MOIYJISIUS, SKOCUCTEMA,
Ouorieno3, Onocdepa; MeraboIM3M, TOMEOCTa3, KIETOYHBIA WMMYHHUTET,
OnocuHTe3 Oenka, OWOMOMMMEpPHI, JAUCKPETHOCTb, CaMOPETYIISLIHS,
CaMOBOCITPOM3BE/ICHHE, HACJICICTBEHHOCTbD, W3MEHYUBOCTbD,
SHEPro3aBUCUMOCTb, POCT U Pa3BUTHUE);

Ouonoruueckue Teopuu: kierouHas Tteopuss T. IlIBannHa, M.
[lIneitnena, P. BupxoBa; KiIoHaIbHO-CEJIEKTUBHOIO MMMyHuUTeTa II.
Opnux, .M. MeunukoBa, XpoMOCOMHasi TEOpHUsl HACJIEeICTBEHHOCTH T.
Moprana, 3akoH 3apoasbiieBoro cxojactsa K. bapa, sBomtonnoHHas

TCOpUA 4. Z[apBI/IHa, CUHTCTHUYCCKAA TCOPUS DBOJOLUHN, TCEOPUA



antpornoreHe3a Y. Jlapsuna; Teopus OuoreoueHo3a B.H. Cykauépa;
yuenue H.M. BaBwmiioBa o 1meHTpax MHOTOOOpa3usi U MPOUCXOXKICHHS
KylIbTypHbIX pactenuid, yuenue A.H. CesepuoBa 0 nyTax u
HaIpaBIICHUAX dBOIIONNH, yueHue B.W. BepHanckoro — o 6uocdepe);
3aKOHBI (€IUHOO0Opa3Hs MOTOMKOB MEPBOTO MOKOJICHHUS, PACIICIICHHS
MIPU3HAKOB, HE3aBUCUMOTO HacienoBaHus MpuszHakoB ['. Menpens;
CLEIUICHHOTO HACJEJ0BaHUS MPU3HAKOB M HAPYLIEHHS CLEIUICHUS
reHoB T. Moprana; TOMOJOTMYECKHUX PSAJOB B HACIEICTBEHHOU
m3mMenunBoctd H.M. BaBunoBa; reHetmueckoro paHoBecust JIxk.
Xapmu wu B. BaitaGepra; 3apogsimeBoro cxoacrBa K. Bopa;
ouorenernyeckuit 3akoH J. ['ekkens, @. Mrosiepa);

MPUHIIUIIBI (YUCTOTHI FTAMET, KOMILIEMEHTAPHOCTH);

npaBuia (MuaEMyMa lO. JInOuxa, SKOJOTHYECKONW MUPaMUILI YUCEN,
OMOMAacChl U SHEPTUHN);

runotessl (koanepatHoit A.M. Omnapuna, mepBuyHoro OyiboHa JIX.

Xonneitna, mukpocgep C. okca, pudozuma T. Hek)

YMeHue peuiatb IMOUCKOBBIC OMOJIOTHYECKHUE 3aJa4H, BBbIABIIATH
MNPUINHHO-CIICACTBCHHBIC CBiA3HU MCKAY HCCIICAYyECMbIMU
OHOJIOrMYECKUMU O6’B€KTaMI/I, npoueccaMu M ABJIICHUAMU, [OCJIATh
BBIBO/JIbI M IIPOTHO3bI HA OCHOBAHWHU ITOJTYYCHHBIX PE3YJILTATOB,

COCTABJIATb TCHOTUIIMYCCKUC CXCMbl CKPCIIHMBAHUA UIA PA3HBIX TUIIOB
HacCJICAOBaHUA IPHU3HAKOB Yy OPraHU3MOB, COCTAaBJIAATH CXEMBbI IICPCHOCA

BCIICCTB U DOHEPI'KU B SKOCUCTEMAX (HGHI/I IIUTaHWA, ITUIICBBIC CCTI/I)

VMeHHe yCTaHABIMBaTh B3aUMOCBSI3H  MEXAy CTPOCHHEM W
(GYHKIMAMU: OPTaHOMJIOB, KJIETOK pAa3HBIX TKaHEH, OpraHaMu W
CHUCTEMaMH OpraHOB y pAacTeHHUH, >KUBOTHBIX U YEJOBEKa; MEXIy
sTanamMy OOMEHa BEIECTB; 3TalaMy KJICTOYHOTO IUKJIA ¥ KU3HEHHBIX
IIKJIOB OPTaHW3MOB; 3TallaMy YMOPHOHAIFHOTO PAa3BUTHSL; TEHOTHIIOM
u  ¢eHoTurnoMm, ¢eHotunoM U (PaKTOpaMu Cpeabl  OOWTaHWS,
npoleccaMy  ABOJIONMM; JABIKYLIIMMH CHJIAMH  aHTPOIIOTEHE3a;
KOMITOHEHTaMH Pa3IMYHBIX SKOCHCTEM M TPHCIIOCOONCHUSIMU K HHUM

OpPraHu3MOB

YMeHHe BBIICIATh CYIICCTBCHHBIC TPU3HAKH:

CTPOCHHSI BUPYCOB, KJICTOK MPOKAPHOT M 3YKAPUOT; OJHOKICTOYHBIX U
MHOTOKJICTOYHBIX OpPTaHW3MOB, BHJIOB, OHOT'COIICHO30B, SKOCHCTEM M
Oouocdepsl; CTPOCHUS OPraHOB W CHUCTEM OpPraHOB PACTCHUH,
JKMBOTHBIX, YEIOBEKA; MPOIECCOB KU3HEACATEIBHOCTH, MPOTEKAFOIINX

B OpraHu3Max paCTeHHﬁ, JKHUBOTHBIX H YCJIIOBCKA, OHOJOrHYSCKUX



mporeccoB: oOMmeHa BemiecTB  (MeTabomus3Mm), uHbOpMAUU U
MIpEBpaIICHUs SHEPTUH, OPOKEHHsI, aBTOTPO(HOTO M TeTepOTPO(HHOTO
TUTIOB TMHTaHWsA, (OTOCHUHTE3a M XEMOCHHTE3a, MHUTO3a, Meio3a,
raMeToreHesa, HSMOpHUOreHe3a, MNOCTAMOPHOHAIBHOIO  PA3BUTHS,
pPa3MHOXKEHHUS, UHIMBUYaIbHOTO Pa3BUTHUSI OpraHu3Ma (OHTOreHe3a),
B3aUMOJICVCTBUSL TE€HOB, TEeTEepo3uca; JIECUCTBUHA HCKYCCTBEHHOIO
oTOOpa, CTAaOWIM3UPYIOIIETO, JBIDKYIIETO H  Pa3pbIBAIOIIETO
€CTECTBEHHOTO O0TOOpa; auiomaTpU4ecKoro M CHMIATPHUYECKOTrO
BUJI000pa30BaHus; BIMSHUS ABMOKYIIMX CHUJI SBOJIIOIHMHM Ha reHO(OHA
MOTYJISIIIAK;, TPUCTIOCOOJICHHOCTH OPTraHW3MOB K Cpele OOWTaHWs,
Yepe/OBaHHUs HAMPABICHUA DSBOJIONMHU; KPYyroBOPOTAa BEMIECTB H

IMMOTOKAa SHEPTUU B SKOCHUCTCMAX

C(bOpMI/IpOBaHHOCTL YMCHUSA BBIACIATH CYIICCTBCHHBIC IMMPU3HAKH
BUPYCOB, KJIETOK MPOKApUOT M DYKAPHUOT; OJHOKJIECTOYHBIX W
MHOTOKJIETOYHBIX OPraHU3MOB, BHOB, OHOT'COIICHO30B M JKOCHUCTEM;
0COOCHHOCTH IMPOIIECCOB OOMEHA BEIIECTB U MPEBPAICHHUS YHEPTHH B
KJIeTKe, (OTOCHHTE3a, IJIACTUYCCKOr0 M SHEPreTHYEeCKOro OOMEHa,
XEMOCHHTE3a, MHTO03a, MeH03a, OIUIOAOTBOPEHUs, pa3BUTHUA U
Pa3MHOKCHHUS, HHIUBHIYaTbHOTO Pa3BUTUSI OpraHu3Ma (OHTOreHe3a),
OOpBOBI 32 CYIIECTBOBAaHKE, €CTECTBEHHOTO 0TOOPA, BHI000Pa30BaHuS,
NPUCHIOCOOJICHHOCTH OpraHu3MOB K cpele OOWTaHMs, BIHSHUS
KOMITOHEHTOB 9KOCHUCTEM, aHTPOIIOTCHHBIX U3MEHEHHI B SKOCHCTEMax
CBOCH MECTHOCTH, KPyroBOpOTa BEIICCTB U IMPEBPAIICHUS YHEPTUH B
ounocdepe

Ymenune UCIIOJIb30BATh COOTBETCTBYIOIIHE apryMEHTHI,
GI/IOHOFI/I‘-IGCKyIO TCPMHUHOJIOTUIO W CHUMBOJIMKY IUIA AOOKa3aTCJIbCTBA
pOJICTBA OPraHU3MOB Pa3HbIX CHCTEMATHUECKHX TPYIII; B3aMMOCBS3H
OpPraHM3MOB W Cpelbl OOHWTaHHS, CIUHCTBA YEIOBCUCCKHX pac;
HEOOXOAMMOCTH 370pOBOr0 00pa3a H3HU, COXPAHESHUs pa3HO0Opa3us
BUJOB MW JKOCUCTECM KaK YCIOBUA COCYIICCTBOBAHUA MNPUPOALI H

YCJIIOBCUCCTBA

YMeHHe KpUTHUYECKH OILEHHMBATh MH(OPMAIMIO OHOJIOTUYECKOTO
COJICpXKAHUS; MHTEPIPETUPOBATh ITUYCCKHE AaCIEKThl COBPEMEHHBIX
UCCIIC/IOBaHW B~ OWOJOTMH,  MEAWIWHE,  OHOTEXHOJIOTHUH,
paccMaTpuBaTh ri1o0abHbIC HKOJIOTHYECKUE poOIeMBI
COBPEMEHHOCTH, (DOPMHPOBATH MO OTHOIICHHUIO K HUM COOCTBEHHYIO

8(0X370005010)



INEPEYEHD 2JIEMEHTOB COAEPXKXAHUS, IIPOBEPAEMBbBIX HA EI'D
1O BUOJIOI'UAN

Kon

1.1

1.2

1.3

2.1

2.2

IIpoBepsieMblii 3JIeMEHT COAEePKAHUS

buonornsa xak HayKa. JKuBpIe cCTEMEBI U X HN3YUCHUC

CoBpemeHHass OMONOrMsl — KOMIUIEKCHas Hayka. buonoruueckue Hayku u
n3ydaemble UMH Tpobrembl. DyHIaMEHTAIbHBIC, MPHUKIAIHBIE U TMONCKOBBIC
HAYYHBIC HCCIICIOBAHUS B OMOJIOTHH.

3HavyeHue Owojoruu B (HOPMUPOBAHWUU COBPEMEHHON €CTECTBEHHO-HAYYHOU
kapTuHbl Mupa. [Ipodeccun, cBsizaHHbIe ¢ Ouosorneill. 3HaUYeHHWE OWOJIOTHH B
NPAaKTUYECKON JEATENbHOCTH YEJOBEKa: MEIHIMHE, CEJIbCKOM XO3SHCTBE,

MPOMBIIIJICHHOCTH, OXpAaHC ITPHUPOABI

XKuBble cuctembl Kak mpeaMeT u3ydeHus ouonoruu. CBOMCTBA KHUBBIX CHUCTEM:
€IMHCTBO XUMHUYECKOTO COCTaBa, JUCKPETHOCTh MU IIEIOCTHOCTH, CIOKHOCTh H
YIOPSIIOYEHHOCTh CTPYKTYpHlI, OTKPBITOCTb, caMOOpraHu3alus,
CaMOBOCIPOU3BECHUE, PA3APAKUMOCTh, U3MEHUUBOCTb, POCT U Pa3BUTHE.

YPpOBHU OpraHu3alMM JKUBBIX CUCTEM: MOJEKYJSIPHBIN, KJIE€TOUHBIN, TKAHEBBIM,
OpraHU3MEHHBIH, MOMYJISILIMOHHO-BUIO0BOM, 3KOCUCTEMHBIHN
(buoreoneHoTHUECKMI), OmochepHBId. [Iporecchl, MPOUCXOASIINE B IKHBBIX
cuctemax. OCHOBHBIE TPU3HAKH KUBOTO. JKU3Hb Kak ¢opMa CyIIECTBOBAHUS

MaTepuun

Metoner Oumonormueckord Haykw. HaOmioneHue, u3MepeHHE, SKCIEPUMEHT,
cucTeMarusanus, MeTaaHanus. [loHATHE O 3aBUCUMON M  HE3aBHCUMOUN
nepemeHHol. [lnanupoBanue skcriepumenTa. [loctaHoBKa M MpoBepKa TMIOTES.
Hynesass rumote3a. Ilonsatue BBIOOPKM U €€ A0CTOBEpHOCTH. Pazbpoc B
Ononorndeckux AaHHbIX. OIEHKAa JOCTOBEPHOCTH TOTYUYEHHBIX PE3yJIbTAaTOB.
[TpyunHBl HMCKaXKEHUS pe3ybTaTOB JKcHepuMeHTa. [IoHSATHE CTaTUCTHYECKOTO

TECTa
Knerka kak Ononornyeckas cucrema

Krnerka — cTpykTypHO-QDyHKIHMOHANbHAS €IUMHHIIA KUBOTO. VcTOpHs OTKpBITUS
kinetku. Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. LlIBanH, M.
[lnetinen, P. Bupxo). OCHOBHbIE NIOJIOKEHUSI COBPEMEHHOM KJIETOYHON TEOPHUHU.
MeTo 161 MOJIEKYTISIPHOM M KJIIETOUHOM OMOJIOTUU: MUKPOCKOIIHS, XpoMatorpadus,
anexTpodopes, METOJI MEUEHBIX aTOMOB, nuddepeHnraIbHOe

neHTpuyrupoBaHue, KyJIbTHBHPOBAHUE KIICTOK

XHUMHUYECKUN COCTaB KIETKH. Makpo-, MUKpPO- U YJIbTPaMUKpPOJIeMEHThI. Boaa u

€€ poJib KaK pacTBOPUTENS, PEareHTa, y4acTHE B CTPYKTYPHUPOBaHUM KIIETKH,
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Terioperynsauud. MuHepanbHbIe BEIIeCTBAa KIETKH, WX OHOJIOTHYecKasl pOJib.
Posp kKaTHOHOB M aHMOHOB B KJIETKE.

buomornueckne monmmepbl. benkn. AMHHOKHCIOTHBIH  COCTaB — OEJIKOB.
Crpykrypsl OenkoBoii Mousiekyisbl. [lepBuuHast cTpykTypa Oenka, HEeNnTHAHAs
CBA3b. BrTopuuHas, TpeTUuyHas, 4YETBEPTUUHAs CTPYKTypbl. JleHarypanusi.
CgoiictBa 6enkoB. Kimaccudukanus 6enkoB. buomornueckue GpyHKIUHA OEITKOB.
VYrneBoabl. MoHOcaxapuIpl, AMCaxapubl, OJUrOCaXapuibl M IOJHCAXaPUIBL.
OOmuit mmaH cTpoeHUuss U (PU3MKO-XUMUYECKHE CBOWCTBA  YIJIEBOJOB.
buonoruueckue GyHKINU YTIEBOIOB.

Jlumuael.  TuppodunbeHO-rHApOdOOHEIE CcBoMicTBa. Kiaccudukanms Imnumos.
Tpurmuuepunsl, Gochomunuapl, BOCKH, CTepouabl. buonormueckue (yHKIUU
munuaoB. O0mre cBoiicTBa OMOIOTHYECKUX MEMOpPaH — TeKy4ecTbh, CIIOCOOHOCTD
K CAMO3aMBbIKaHUIO, ITOJTYTIPOHULAEMOCTb.

HyxneunoBbie xucnotel. JIHK u PHK. CrpoeHune HyKIEHMHOBBIX KHCIIOT.
Hyxneoruasl. [Ipunuun xomruiementapHoctu. IIpaBuno Yapradda. Ctpykrypa
JIHK — nBoitHas criupans. MecTtoHaxoxaeHue u 6uonorndeckue pynkuuu JJHK.
Buae PHK. @ynkuuu PHK B knetke.

Crpoenune wmosekynsl AT®. Makposprudyeckue cBsizu B Moiekysie ATO.
buonornueckue ¢pynkunn AT®. BoccTaHOBIEHHBIE IEPEHOCYUKH, UX (DYHKIUH B
kietke. Cexsenuposanue [JHK.

CtpykTypHass OuOJIOTHS: OHMOXUMHUYECKHE W OMODHU3NYECKUE WCCIICIOBAHMS

COCTaBa M MPOCTPAHCTBEHHON CTPYKTYPBI OMOMOJIEKY T

Tuner  kieTok: dykapuoTHdeckas M IpokapuoTuueckas. CTpyKTypHO-
(byHKIMOHATBHBIE 00pa30BaHUs KIECTKH.

Crpoenue mpokapuoOTHYECKOW KiIeTkH. KieTtouHasi cTeHka OakTepuil M apXxeu.
OcoOeHHOCTH CTpOEHUsI TeTepoTpodHOl M aBTOTPO(HON MPOKAPHOTHUECKUX
KJIETOK. MecTO U poJib MPOKApUOT B OMOLIEHO3AaX.

Crtpoerre u (QyHKIMOHHUPOBaHHE SYKapUOTHYECKOH KieTku. [lma3zmarmueckas
MeMOpana (rutazmanemma). CTpykTypa miazMarudeckoil MmemOpansl. TpaHcropT
BEIIECTB uepe3 IUIa3MaTHYeCKyl0 MeMOpaHy: maccuBHbI  (muddysus,
obneruénnas auddy3us), aKTUBHBIA (MEPBUYHBIN W BTOPUYHBIA aKTHUBHBII
tpancnopt). [lomymponumnaemocTs MemOpanbl. PaGoTta HaTpwii-KaareBoro
Hacoca. DHJIOIMTO3: MUHOIUTO3, (aronuro3. Jk3ouuTo3. Kietouynas creHka.
CrpykTypa 1 GyHKIMU KIETOUHOW CTEHKH PacTEeHHM, TpHOOB.

Huronnaszma. I[lurozons. Ilutockener. JIBwkenue umrToruiazMbl. OpraHOWIbI
kiaeTku. OpHOMeMOpaHHBIE OpraHOWIBl KIETKU: OJHJIOoIIa3MaThdecKas CeTb
(OIIC), anmapart 'onpaxu, IM30COMBI, UX CTpoeHHE U (YHKUUHU. B3anmocBs3b
OJJTHOMEMOpaHHBIX OpPraHOMI0B KJeTKH. CTpoeHue IpaHyJIpHOTO PETUKYJyMa.

Cunre3 pactBopuMbiXx OenkoB. CuHHTE3 KIETOYHBIX MemOpan. [mankuit
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(arpaHymspHBIF) SHAOIUIA3MATHUECKU peTukyiayM. CekperopHas QYHKIUS
anmapara ['onbmku. TpancmopT BemiecTB B KieTKe. Bakyonum pacTUTENbHBIX
kietok. Kiterounslii cok. Typrop.

[TomyaBTOHOMHBIE OPraHOU Bl KJIETKU: MUTOXOHIPUH, TUTACTHUIBI.

Crpoenne W (pyHKIMH MHUTOXOHApPUN W Tactul. [lepBUuYHbIE, BTOPUYHBIE U
CIIOXHBIE  TUIACTUABl  (OTOCHUHTE3UPYIOLIUX  AYKApUOT.  XJIIOPOIUIACTHI,
XPOMOILIACTBI, IEUKOTUIACTHI BBICIINX PACTCHUM.

HememOpannbie opranougsl kiaetkun CTpoeHHE W (QYHKIMH HEeMEMOpaHHBIX
OpPraHOUIOB KIETKH. Pubocompl. MukpodunameHTsl. MBEIIEUHbIE KIETKU.
Muxkpotpybouku. Knerounsiii nentp. CTpoeHMEe U [BUKEHUE JKTYTHKOB U
pecHrdek. MUKpOTpyOOUKH IUTOTUTa3MBL. L{eHTproIh.

SAnpo. Obonouka sapa, XpOMAaTHUH, KapuoOIia3Mma, SAPBINIKH, X CTPOCHHUE H
byukuun. SnepHbiid OeNKoBBIM MaTpUKC. [IpocTpaHCTBEHHOE pPaCIOIOKEHUE
XpOMOCOM B HHTep(a3HoM sifipe. benkn xpomaTnHa — THCTOHBI.

Knerounsie BximtoueHus. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK 3YKapUOT

(pacTUTeNnbHOM, )KUBOTHOM, TPHOHOIN)

AcCUMHIISIIMS M AUCCUMIJISILUS — JIBE CTOPOHBI MeTabonu3ma. Tumsl oOMeHa
BEIIECTB: aBTOTPOGHBIM U TeTepOoTpOHBIA. YUacTHe KHUCIOpoJa B OOMEHHBIX
mporeccax. JHeEpreTudeckoe ooOecrnedyeHue KieTku: npepamenne ATD B
OoOMeHHBIX TIporeccax. DEepMEHTATUBHBIM XapakTep peakiuid KICTOYHOTO
MeTtabonu3zma. DepMeHTHI, UX CTPOCHHE, CBOIMCTBA M MEXaHHU3M JCHUCTBUS.
Kodepmentsl. Otnnuuns GepMEHTOB OT HEOPTaHWYECKUX KaTaau3aTopoB. bemku-
aKTUBATOpPbl M OENKU-WHTMOUTOPHL. 3aBUCUMOCTb CKOPOCTH (PEepMEHTATHUBHBIX
peakuuii oT pa3InYHbIX PaKTOPOB.

IlepBuuHbIl cuUHTE3 oOpraHuyeckux BemecTB B kietke. dorocunres. Poib
XJIOpOIUIacToB B mporecce ¢orocuHTe3a. (CBeroBas U TeMHOBas (asbl.
[IponyxTuBHOCTE (oTocHHTE3a. BnusHue paznuyHbiX (AaKTOpPOB Ha CKOPOCTh
¢dorocunTe3a. 3HaueHHe (HOTOCHHTE3A.

XemocunTe3. PazHooOpasue opraHM3MOB-XEMOCHUHTETUKOB: HUTPUDUITUPYIOIINE
OakTepuu, Kene300aKTepuH, cepoOaKTepuu, BOAOPOIHbIE OaKkTepuu. 3HAUCHUE
XEMOCHHTE3A.

Ana’pobHble opraHu3zMbl. Buasl Opokenus. IlpoaykTsl OpoxkeHUss U HX
UCTIOJb30BAHUE YEJIOBEKOM. AHa’pOOHBIE MHKPOOPTraHU3MBl KaK OOBEKTHI
OMOTEXHOJIOTHH U BO30YyIuTeNn OOJIe3HEN.

AspoOHBIE OpraHU3Mbl. JTalbl dHEPreTHUYEeCKOoro odMeHa. IloaroToBuTeNnbHBIN
sTan. [ K03 — 0ECKUCIOPOIHOE PACHICTIIICHUE TIFOKO3BI.

buonornueckoe OKHUCIEHHE, WIM KJIETOYHOE JbIXaHue. Poiib MUTOXOHApPUN B
rpoleccax OHMOJIOTrMYECKOro OKHCJICHUSI. [uknnueckue peakiuu.

OxucmurensHoe (GochopunupoBanue. [IpenmyimecTBa a’spoOHOrO Myt OOMEHa
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BEIIECTB Mepesl aHa3pOOHbIM. DPPEKTUBHOCTh IHEPIETUUECKOTO 0OMEHa

Peakuun matpuuyHOro cuHresa. [IpuHIMI KOMIUIEMEHTApPHOCTH B PEAKIMIX
MaTpu4IHOTO CHHTe3a. Peanu3anms HaciencTBeHHoM nHpopmanuu. ['eHeTHIecKuii
KO, ero cBoucrBa. Tpanckpunuusa — Marpuusslid cuHTe3 PHK. IIpnHnmmnsr
TPAHCKPUIILIUU: KOMIIJIEMEHTAPHOCTh, aHTUIAPAJUIENbHOCTh, ACUMMETPUYHOCTbD.
Tpancnsauus u e€ stanbl. Yuactue TpaHcnopTtHeix PHK B OGuocunTtese Oenka.
VYcnousi 6mocuHTe3a Oenka. KomupoBanume amMuHOKHCIOT. Pombs pubocom B
OounocuHTe3€ OemKa.

Opranu3zanus reHomMa y IpoKapuoT U 3yKapHoT. Perynsnus akTUBHOCTH T€HOB y
npokapuot. ['mnoreza onepona (®. XKakob, K. Mano). Perynsius oOMeHHBIX
MpOLECCOB B KJIeTKe. KileTouHbIN roMeocTas.

Bupycel — Hekierounsie (OpMBI KU3HH M OONMUraTHble mapasutbl. CTpoeHue
MIPOCTHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OaKTEpHO(aros.

Bupycubie 3a0oneBanus uenoBeka, >KMBOTHBIX, pactenuid. CIINJ], COVID-19,

COIMAIBHBIC U MEUITUHCKHE MPOOJIEMBI

Knerounslii 1ukn, ero mnepuoabl u perymsuusa. HMHrepdaza u  muTo3.
OcobeHHOCTH TPOLIECCOB, NpOTEKamux B UHTepdasze. IloaroroBka KiIeTku K
nenenuto. IlpecuHreTmueckuit  (MOCTMUTOTMYECKHN), CHHTETHYECKHM U
MOCTCUHTETUYECKUH (MMPEMUTOTUYECKUI) TIEPHOABI MHTEP(]a3bI.

Marpuunsiii  cunte3 [IHK — pennukanus. Ilpunuunsr permnukamuu  JIHK:
KOMIUIEMEHTAPHOCTh, IOJYKOHCEPBATUBHBIM CHHTE3, AHTHUIAPAJIICIBHOCTD.
Mexannsm permkanuu JJHK. Xpomocomsl. Ctpoenne xpomocom. Tenomeps! u
TeroMepa3a. XpPOMOCOMHBIM Ha0Op KJIETKH — KapuoTHIl. JIUMIOWAHBIA W
rarionHbI  HAOOpel XpomocoM. [‘omosornunbie Xpomocombl. [lomoBbie
XPOMOCOMBI.

Jlenenue xietkn — muTo3. CTaguu MHUTO3a U MPOUCXOASIINE B HUX IPOLIECCHI.
Tunsl mMutTo3a. Kapuoknne3 u nurokuHe3. buonornueckoe 3HadeHHE MHTO3a.
Perynsuus muroTHueckoro nukia kiaetku. [Iporpammupyemas kinerouHasi rudesb
— amnomnTo3.

OyHKIIMOHAIbHAs TEHOMUKA
OpranusMm Kak OMOJIOTUYECKask CUCTEMA

OOHOKIETOYHEIE, KOJIOHHAJIbHBIE, MHOTOKJICTOUHBIC OpraHu3Mbl 174
MHOTOTKAHEBBIE OPTAHU3MBI.

@opMbl pa3MHOKEHUS OPraHMU3MOB: Oecrojioe (BKIIOYash BEreTaTUBHOE) U
moyioBoe. Buael  Oecrmonoro  pa3MHOXKEHUS: TOYKOBAHHUE,  CHOPYJISAIINS,
(dbparMeHTaIys, KJIOHUPOBAHUE.

[TonoBoe pasmuoxenue. [lonoBeie kneTku, uin rametsl. Meio3. Craaun menosa.

[ToBenenue xpomocoM B merose. Kpoccunrosep. buonornueckuii cmpici Meiio3a
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U TI0JIOBOTO Ipouecca. Melo3 1 €ro MeCTO B )KU3HEHHOM IIMKJIE OPTaHU3MOB.
[IpenzaponpimeBoe paszButue. ['ameroreHe3 y >KMBOTHBIX. [loJOBbIE Keme3bl.
OOpa3oBaHne W pa3BUTHE TOJNOBBIX KiIeToK. CriepMaroreHe3 W OOTCHE3.
CrtpoeHue mONOBBIX KieTOK. OmIogoTBOpeHHE W SMOpPUOHAIBHOE pPa3BUTHE
AKHUBOTHBIX. CIIOCOOBI OINIOIOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.
NunuBuayansHoe pasButHe opraHu3MoB (oHToreHes). Cragum sMOpHOreHes3a
KUBOTHBIX (Ha mpumepe Jarymku). Jpodnenue. Tumbl gpodnaenus. OcobeHHOCTH
Apo0JieHUsT MJIEKONMTAIOMIUX. 3apobllieBble JUCTKH (racTpyJisiius). 3akiaika
OPraHOB M TKaHEH M3 3apOABIIIEBBIX JIMCTKOB. B3anMHOe BiMsHME 4YacTed
pa3BHBAOLIETOCS 3apojplma (IMOpUOHANbHAS WHAYKIMA). 3akjiagka IDIaHa
CTPOEHHUSl KMBOTHOTO KaK pe3yJIbTaT HEPAPXUUYECKUX B3aUMOACHUCTBUI TI'€HOB.
BnusHue Ha 5SMOpHOHATBHOE pa3BUTHE Pa3IMYHBIX (PAKTOPOB OKpY’KaroIIei
cpenpl.

Poct u pa3zButue xuBoTHbIX. [locTamMOproHanbHbIi iepuoa. [psimoe u Henpsimoe
pa3ButHe. Pa3Butue ¢ meramopdo3oM y OECHO3BOHOYHBIX M IMO3BOHOUYHBIX
KUBOTHBIX. bHonormueckoe 3Hau€HUE NPSIMOrO M HENPSIMOrO Pas3sBUTHS, HX
pacnpocTpaHeHue B npupoze. Tumbsl pocra XUBOTHBIX. (DAaKTOPBI peErysILMH
pocTta JKMBOTHBIX M denoBeka. CTaiuu NOCTAIMOPUOHAIBHOTO pa3BUTUS Y
KUBOTHBIX U 4eloBeKa. [lepnoipl OHTOreHe3a YeaoBeKa.

PasmuHoxenne u paszButue pacteHuil. ['amerodur u cmnopodur. Meiio3 B
KU3HCHHOM IMKJIe pacteHuil. (OOpa3oBaHuMe cmop B Tpolecce Mekosa.
I'ametorenes y pactenuil. OIUIONOTBOpPEHHME M Pa3BUTUE PACTUTEIBHBIX
Opranu3MoB. /[BoiiHOE OIUIOIOTBOPEHKE Y IIBETKOBBIX pacTeHHidl. OOpazoBaHue U

Pa3sBUTHEC CEMCHHU. MexaHu3Mbl peryjsiiui OHTOTCHE3a y paCTeHI/Iﬁ H ) KUBOTHBIX

Ucropust craHOBiEeHMST W pa3BUTUS TEHETHUKM Kak Hayku. (OCHOBHbIE
TEHETUYECKUE TOHATHUS U CUMBOJIBL. ['OMOJIOTMYHBIE XPOMOCOMBI, AJJIEIBHBIE
TEHbI, AJIbTCPHATUBHBIC MPU3HAKH, JTOMUHAHTHBIA M PELECCUBHBIA MPHU3HAK,
TOMO3WUTOTa, TETePO3UTOTa, YHUCTAasl JIMHHS, THOPHUIBI, TCHOTHUN, (EHOTHIL.
OCHOBHBIE ~ METOJABI  T'CHETHKH: THOPUAOJIOTHYECKHA,  ITUTOJOTHYECKHIA,

MOHeKyHHpHO-FeHeTI/I‘IeCKI/Iﬁ

Mounorubpuanoe ckpemuBanue. [lepBroiii 3akoH Menaens — 3akoH eAnHO00pa3us
ruOpuIoB TIepBOTO TMOKONeHUs. I[IpaBuno momuHupoBaHus. Brtopoil 3akoH
Menzaenss — 3aKOH pacUIeIUIeHUs Mpu3HAKkoB. lLluTonormueckre OCHOBBI
MOHOTHOPHUIHOTO CKpeIuBaHus. [ umore3a YucTOTH raMeT.

AHnanusupyromiee ckpeuuBaHue. IIpoMexyTOUHBI XapakTep HacleIOBaHHUA.
Pacmennenne npu3HakoB Npy HEMTOJTHOM IOMUHUPOBAHUU.

JurnOpunHoe ckpemmBanue. TpeTwii 3akoH MeHIens — 3aKOH HE3aBHCHMOTO

HacJI€a0BaHUA IMPU3HAKOB. ]_[I/ITOHOFI/I‘-ICCKI/IG OCHOBBI I[I/IFI/IGPHILHOI‘O
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CKpELIUBaHUS.
CuemienHoe HaciefoBaHue mpu3HakoB. PaGotrer T. Moprana. CuerieHHOE
HacJe0BaHUE TEHOB, HApPYIICHUE CICTUICHUS MEXIy TeHaMu. XPOMOCOMHas
TEOpHs HACJIEICTBEHHOCTH.

I'enetnka mona. XpoMOCOMHBIH MEXAaHM3M OIpPEACNICHHsS Moia. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbId W T€TEepOoraMmeTHhIN moj. I'eHeTnyeckas
CTPYKTypa TIOJIOBBIX XpoMocoM. HacienoBanue mNpU3HAKOB, CLEIUICHHBIX C
ITOJIOM.

I'enotun kak uenoctHas cucrema. llnedoTponuss — MHOKECTBEHHOE IEHCTBUE
reda. MHOKECTBEHHBIM ajIenu3M. B3anMoaelcTBHEe HEAUICIBHBIX T'€HOB.

KommnemenrapHocts. Onuctas. [lonumepus

BzaumoneiicTBre reHOTHIIA M cpeaibl TipU popmupoBaHuy (heHoTHIA. MI3MEHUYMBOCTH
IpyU3HaKoB. KauecTBeHHblE M KOJIMYECTBEHHBIE NMPU3HAKU. Buapl M3MEHUMBOCTH:
HEHACJIEICTBEHHAsI U HACJIE/ICTBEHHASL.

MomudukanmonHas  u3MeHunMBocTh.  Pombp  cpeapl B (opMHpOBaHUH
MOIU(PUKAIMOHHON U3MeHYnBOCcTH. Hopma peakuun npusHaka. BapranmoHHbli psij
u BapuanmoHHas kpuBas (B. HWoranncen). CoiicTBa MOAU(MDUKAIIMOHHOM
M3MEHYHUBOCTH.

I'enoTunmyeckass n3MeHUUBOCTh. CBOMCTBAa T€HOTUITMYECKON N3MEHYMBOCTH. Bupl
TEHOTUIIMYECKON N3MEHUMBOCTH: KOMOMHATHBHAS, MyTal[MOHHASI.

KomOuHatuBHass W3MEHYMBOCTh. Mei03 ¥ TOJOBOM TpOIleCC — OCHOBA
KOMOWHATUBHON M3MEHYUBOCTH. POl KOMOMHATHBHON M3MEHUYMBOCTH B CO3/IaHUH
TEHEeTUYECKOro pa3Ho00pa3us B Mpe/iesiaX OJHOro BU/a.

MyTanmoHHasi U3MEHUYMBOCTb. Buibl MyTaluii: reHHbIe, XpOMOCOMHBIE, TEHOMHBIE.
CrioHTaHHBIE M WHIYLIMPOBAHHBIE MYyTallUW. SEepHbIE M IUTOIUIA3MATUYECKUE
MyTauuu. COMaTHUECKUE U MOJIOBbIE MyTaluK. [[pMunHbBI BOSHUKHOBEHUST MYTaIHI.
MytareHpl M HX BIMSHHE Ha OPraHuU3Mbl. 3aKOHOMEPHOCTH MYyTallMOHHOI'O
nporiecca. 3aKOH TOMOJIOTHYECKUX PsIIOB B HacliecTBeHHON n3MenunBoctu (H.U.

BaBI/IJIOB). BHG}II[epHaSI HU3MCHYHUBOCTH U HACJIICACTBCHHOCTD

Kapuotun wuenoseka. MexayHaponHas mporpaMma HCCIEIOBaHUS TIE€HOMA
yenoBeka. MeTonbl  M3yuyeHUsT TEHETUKM  4eJIOBEKAa: T'€HEaJIOrMYecKui,
OU3HELIOBLIH, [IUTOTCHETHYCCKUH, MOMYJISIIUOHHO-CTAaTUCTUYECKHIA,
MOJICKYJISIPHO-T€HETHUECKHI. CoBpeMeHHOe onpeerIecHue TCHOTHIIA:
MMOJIHOTEHOMHOE CEKBEHUPOBAHHE, TEHOTUIIUPOBAHUE, B TOM YHUCIE C IMOMOIIbIO
[11P-anamu3a. HacnencrBeHHble — 3a00JIeBaHMS  4YeJlOBEKa. | e€HHBIE U
XPOMOCOMHBIE 0oJIe3HN qeJIOBEKA. bonesuu C HaCJICICTBEHHOU
MPEIPaCTIOI0KEHHOCThI0. 3HAYCHNE MEIUIIMHCKOM TeHETUKHU B MPEAOTBpAICHUN

M JIEYEHNH T€HETHYECKHUX 3a00sIeBaHuii yenoBeka. CTBOJIOBEIE KIIETKH
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JloMecTuKanus 1 ceaeKuus. 3apoKIEHUE CEEKIMU U ToMecTukauuu. Yuenue H.U.
BaBuioBa 0 1eHTpax MPOUCXOXKACHUS U MHOT00Opasusi KyJIbTYPHBIX pPacTEHUIl.
Ponb cenexiuu B co3maHuu COPTOB PACTEHU W TOPOJT KUBOTHBIX. CopT, mopoja,
mTaMM. 3aKOH TOMOJIOTMUECKUX PSAJIOB B HAcIeICTBEHHOW m3MeHumBocTH H.U.
BaguoBa, ero 3HadeHue Ui CENEKIMOHHON paboThI.

Meroapl ceneKIMoHHOW paboThl. MCKyCCTBEHHBIM OTOOp: MAacCOBBIM U
VHIUBUYaIbHBIH. Drans! KOMOMHAIIMOHHON CCIICKIINH. UcnriTanue
Mpou3BoaUTENIed MO MOTOMCTBY. OTOOp MO TEHOTHIY C TOMOIIBIO OLEHKU
(heHOTHTIa TOTOMCTBA M OTOOP IO TEHOTHUITY ¢ moMoIIbio aHanuza JJHK.
HckyccTBeHHBIN MyTareHe3 Kak MeTOJI CeJICKIIMOHHON paboThl. PajrannoHHbIi 1
XUMHYECKH MyTareHe3 KakK WCTOYHUK MYyTalluid Yy KyJbTypHBIX GopM
opranu3moB. Mcnonb30BaHHE TEHOMHOIO PEJIAKTUPOBAHUS M METOOB
pekomOuHanTHBIX JIHK miis momy4yeHust ncXoIHOTO MaTepuaa Jijisl CEIeKIUH.
[lomyuenne nomumuounoB. BuyTpuBunoBas ruOpuamzaims. bimskopoacTBeHHOE
CKpeIlMBaHUe, Win WHOpuAWMHT. HepoJcTBeHHOE CKpelMBaHWE, WM ayTOPUIUHT.
I'erepo3uc u ero npuuunsl. Mcnonb3oBaHue rereposuca B cenekuuu. OtnanéHHas
ruOpuam3anus. [lpeogonenue Oecrutomusi MEXBHUIOBBIX THOpHUIOB. JlocTkeHus

CEJICKLIMY PACTEHUH U YKUBOTHBIX

OOBeKTHI, UCIIOIb3yeMble B OMOTEXHOJIOTUH, — KJIETOUHBIE U TKAHEBbIE KYJIbTYPHI,
MHUKPOOPTaHMU3MBI, WX  XapaKTePHCTHKA. TpaJuIIMOHHAs  OMOTEXHOJIOTHSL:
xjeOorneyeHne,  TMONyYeHHE  KUCIOMOJOYHBIX  TPOAYKTOB,  BUHOJEIHE.
Muxkpobuonorndeckuii  cuHTe3. OOBEKTHI MHKPOOHMOIOTUYECKUX TEXHOIOTHI.
[IpousBoncTBO  Oenka, aMUHOKHMCIOT M BUTaMHMHOB.  VckyccTBeHHOE
OIJIOZOTBOpPEHHE. PEKOHCTPYKLMS SIMIEKIETOK U KIOHHUPOBAHWE >KUBOTHBIX.
Metoa TpaHCIUTaHTalMU SAEP KIIETOK.

XpoMocOoMHasi W TeHHas WHXeHepusa. VICKyCCTBEHHBI CHHTE3 T€Ha U
KoHCcTpyupoBanue pexkoMOuHaHTHbIX JIHK. JlocTmwkeHus W TEepCHEKTHUBBI
XpOMOCOMHOW M TI€HHOW MH)XEHepuH. MeaunuHckue OHOTEXHOJIOTHH.

Hcnonb30BaHnE CTBOJIOBBIX KIETOK
Cuctema 1 MHOTOOOpa3ue OpraHMuecKoro Mupa

buonornueckoe  pasHooOpasue  opranu3moB.  CoBpeMeHHass  cucTeMa
opranuyeckoro Mupa. llpuHnunel kiaccupukanuu opraHu3MoB. (OCHOBHBIE
CUCTEMaTUYECKUE TPYIIbI OPraHU3MOB.

Oco0OeHHOCTH CTPOEHHUS M KU3HEAEATEIbHOCTU OIHOKIETOYHBIX OPraHU3MOB.
bakrepun, apxeu, OJHOKJICTOYHbIE T'PUOBI, OJHOKIETOYHbIE BOJOPOCIH, APYTHE
npoTucThl. KonoHnuanbHble Opranu3mbl. J[BI>KeHHE OJTHOKIETOYHBIX OPraHU3MOB:
amMEOouaHOe, KIyTUKOBOE, PECHUYHOE. 3allUuTa Y OJHOKJIETOUHBIX OPraHU3MOB.

Pa3I[pa)KI/IMOCTB Y OOHOKJICTOYHBIX OPraHU3MOB. Takcucer
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MHorokiieTouHble pacTeHus. B3auMocBs3b 4acTeil MHOTOKJIETOYHOT'O OPraHU3Ma.
TkaHu, opraHbl U CHUCTEMbI OPraHOB MHOTOKJIETOYHOI'O opranu3ma. OpraHusm
Kak enMHoe uenoe. TkaHum pacteHuid. Tumbl pacTUTENbHBIX TKAHEH:
oOpa3oBaTenbHasi, TOKPOBHAs, MPOBOJMAIIAS, OCHOBHAs, MEXaHHYECKasl.

OcobeHHocTH cTpoeHus, PYHKIMM 1 pacioiokKeHUs: TKaHEe B opraHax pacTeHUH

BereratuBHbIE U IeHEpAaTUBHBIE OpraHbl pacTeHU. DyHKIMK OPraHOB U CUCTEM
opranoB. Kapkac pacrenuii. J[BUKeHHE MHOTOKJIETOYHBIX PACTEHUMN: TPONIU3MBI U
Hactuu. llornomeHne BOABI, YIVIEKHCIOTO ra3a W MUHEPAIbHBIX BELIECTB
pacrenusimu. Jlpixanue pacrenuil. Auddysus ra3oB yepe3 MOBEPXHOCTh KIETKU.
TpancnopTHele cuCTeMbl pacTeHWil. Beinenenue y pacteHumil. 3amura  y
MHOTOKJIETOUHBbIX pacTeHnil. Kytukyna. CpeiacTtBa macCMBHOM M XUMHYECKOU
3amuThl. OUTOHIUABI.

PaznpaxkxumMocTh M perynsuust y opraHuzMoB. Pa3apakumocTe M peryiasuus y

MHOTI'OKJICTOYHBIX paCTeHI/Iﬁ. PocToBEBIC BellecTBa U MX 3HAUCHUE

MHOTOKIETOYHBIC  JKMBOTHBIC. B3aMMOCBSI3hL  YacTeifi  MHOTOKJICTOYHOTO
opranusma. TkaHHM, OpraHbl U CUCTEMbl OPTaHOB MHOTOKJIETOYHOTO OpraHu3Ma.
Opranusm kak eauHoe 1enoe. ['omeoctas. TkaHu )KMBOTHBIX U Ye€JIOBEKa. THIIbI
KUBOTHBIX TKaHEH: SMUTEINANbHAsA, COCIUHUTENbHAS, MBbIIICYHAs, HEpBHAs.
OcobenHoctu cTpoeHus, (GYHKIMA U pacloIOKEHHs TKaHEH B opraHax

JKHBOTHBIX N YCJIOBCKA

Oprasbl U CUCTEMBl OPTraHOB KUBOTHBIX. DYHKIIMM OPTaHOB M CUCTEM OpPraHOB.
Omnopa Tenma opranu3mMoB. CKeJleThl OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX
KUBOTHBIX. HapyxHblii u BHyTpeHHUH ckeneT. CTpoeHHE W THIBI COCAMHEHUS
KOCTEH.

JIBm>xeHne MHOTOKJICTOYHBIX JKHMBOTHBIX. IluTtanue kmBOTHBIX. IluTanme
MMO3BOHOYHBIX KHBOTHBIX. /[pixanue »xuBoTHBIX. KoxHOe nbixanue. XKabepHoe u
JIEFOYHOE JbIXaHUE.

JIpIXxaHre MO3BOHOYHBIX >KMBOTHBIX. JBOJIOLMOHHOE YCIOKHEHHE CTPOCHUS
JIETKHUX ITO3BOHOYHBIX JKMBOTHBIX. JlpIXaTelnbHas CHCTEMa 4elloBeKa. MexaHu3M
BEHTWISIUUM JIETKUX Yy MNOTUI W MJICKONUTAOMMX. TpaHCmopT BEHIECTB Yy
opranu3MoB. TpaHCHOPT BeWECTB y JKUBOTHBIX. KpoBeHOCHas cucrema u €€
opranbl.  KpoBeHocHas  cucremMa  MO3BOHOYHBIX  YKUBOTHBIX. Kpyru
KpOBOOOpalieHusl. JBONIOIMOHHBIE  YCIOKHEHUS CTPOCHUS KPOBEHOCHOU
CHUCTEMBI MO3BOHOYHBIX XMBOTHBIX. BbIfenenue y opraHu3moB. Beiaenenue y
*KUBOTHBIX. COKpaTuTenpHble Bakyosn. OpraHsl BeieraeHUs. CBsI3b MOJIOCTH TEa
C KPOBEHOCHOM W BBIICIUTEIIBHON cucTeMaMu. BrpinelieHHe y IO3BOHOYHBIX
KUBOTHBIX. 3alIUTa y MHOTOKJIETOYHBIX KUBOTHBIX. [loKkpoBEI U HX

IIPONU3BOAHEIC.



5.1

5.2

53

54

5.5

5.6

5.7

6.1

PaznpaxxuMocTh M peryssiys y OpraHu3MoB. Pa3apakxuMocTs y OHOKJIETOYHBIX
opranu3zMoB. Takcuchl. PazapaXuMoCTb U peryssiiisg y MHOTOKJIETOYHBIX
pacteHuil. PoCcTOBbIE BEIIECTBA U UX 3HAUEHUE.

HepBHas cucrema u pediieKTopHas peryisuus Y MHOTOKJIETOUHBIX JKUBOTHBIX.
HepBHas cuctema u e€ oTesnsl. DBOMIOIMOHHOE YCI0KHEHUE CTPOCHUSI HEPBHOM
CHCTEMBI Y KHUBOTHBIX.

Pazpabotka anroputMoB u mporpamm Uit IPQPEKTHBHOH (PYHKIMOHATHHOM
aHHOTAllUM  TEHOMOB,  TPAHCKPUITOMOB,  IPOTEOMOB,  MeTabOJIOMOB

MHUKpPOOPTraHU3MOB, PACTEHUH, )KUBOTHBIX U YeJIOBEKa
OpranusM 4ernoBeKa U ero 370pOBbEe

OpraHsl 1 CUCTEMBI OPTaHOB 4yenoBeKa. OTAesbl TOJIOBHOTO MO3ra O3BOHOYHBIX
KHUBOTHBIX. Peduiekc u peduiekropHas nyra. be3ycinoBHble M yCIOBHBIE
peduiekcel. ['ymopanpHast perynsinusi ¥ SHIOKPHHHAs CHUCTEMa >KUBOTHBIX M
yesoBeka. JKene3bl SHAOKPUHHOW CUCTEMBI U MX TOPMOHBI. JlelicTBUE TOPMOHOB.
B3auMocBs3p HEpBHON M SHIOKpUHHOW cucteM. [umortamamo-runodusapHast

cuctema. Pednekc u pednekropHas ayra. besycinoBHbIe U yCI0BHBIE pedIeKCh

3ammTa opranu3ma ot Oosie3Hedd. iMmyHHas cucrema yenoBeka. KineTouHsi u
TYMOpPaJbHBIH HUMMYHHUTET. Bpoxa€HHbIN, NpuoOpeTéHHbIN crneunduueckuit
UMMYyHHUTET. Teopusi  KIOHAJIbHO-CEIEKTUBHOro uMmmyHurtera (IL.Opaux,
®.M.bepuer, C.Tonerasa). BocnamutenbHble OTBeThl OpraHuzMoB. Poib

BPOKIEHHOTO UMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUIl

KpoBenocHast cucrema u e€ opranbl. Ceplue, KpOBEHOCHBIE COCYIIbI U KpPOBb.

Kpyru kpoBoobOpamenus. Pabota cepaia u e€ perymnsius

Jpixanue venoBeka. Juddysus razoB yepes3 MoBepXHOCTh KIETKH. JlpIxaTenpHas
cucremMma YCJIOBCKaA. Z[BIX&TCJ'IBH&H IMOBCPXHOCTE. PCFy.]'ISHII/Iﬂ JAbIXaHUA.

JIpIxaTeabHbIe 00BEMBI

[MumeBapurensHas cucrema uenoBeka. OTIENbl MUIEBAPUTEITHHOTO TpPaKTa.
[InmeBapuTenbHble  Kene3bl.  BHYTpPUIIONOCTHOE M BHYTPUKIETOYHOE
MUIIEBAPEHUE

[TokpoBel u wux mnpousBoaHble. Opranbl BbiaeneHus. I[louku. Crpoenue u
¢bynkimonupoanre HeppoHa. OunbTpanus, cekperus U 00paTHOE BCACHIBAHUE
KaK MEeXaHU3MbI pabOThl OPTaHOB BhIEIcHUA. OOpa3oBaHUE MOYH Y YEIIOBEKA
JIBrokeHre dYenmoBeKa: MbledHas cucrtema. CKeNeTHbIe MBIIIBI U UX padora.
CtpoeHue U TUIBI COEAMHEHUS KOCTEH

Teopus 3Bontonuu. PasButue xu3HU Ha 3emiie

OpomonimonHass  Teopuss Y. [lapBuna. IIpenmocbuiku — BO3HUKHOBEHHS

napsuHHU3Ma. JKu3Hb 1 HayuyHas aesrenbHocTh Y. JlapBuHa.
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JIBmkyIe cuibl 3Boitonuu BuaoB mo Y. JlapBuHy (BbICOKash MHTEHCHBHOCTH
pPa3MHOXXEHHS OpraHW3MOB, HACJEACTBEHHas HM3MEHYMBOCTh, Ooprba 3a
CYLLIECTBOBAHME, ECTECTBEHHBIN 1 HCKYCCTBEHHBIN 0TOOD).

Odopmnenne cuaTeTHdeckoil Teopun 3Bomroruu (CTD). HeittpansHas Teopus
sBonond. COBpeMEHHAsl SBONIOIMOHHAS OHOJOTHs. 3HAUY€HHE IBOJIOLMOHHON

Teopuu B GOPMUPOBAHUU €CTECTBEHHO-HAYYHOU KapTHUHBI MUPA

[Tonmynauums kak sjeMeHTapHas enumHuna 3Bosonnd. COBpEMEHHbBIE METOJIbI
OLIEHKM T€HETUYECKOTO pa3HOOoOpa3usi U CTPYKTyphbl Homyssiiuil. M3menenue
reHooHa TOIMYJISAIUN KaK 3JIEMEHTapHOE 5SBOJIIOIMOHHOE SBICHHE. 3aKOH
reHeTuyeckoro pasHoBecus J[x. Xapau, B. BaitnOepra.

OneMeHTapHble  (aKTOpbl  (OBWKYIIME CHJIBI) OBOJIONWWA. MyTalMOHHBII
npouecc. KomOunatuBHass u3MeHuuBOCTb. Jlpeiidp reHoB — ciyvaiiHble
HEHANpaBJICHHbIE HW3MEHEHMS 4YacToT ayieneil B momymauusx. ODQPQexT
OCHOBATEJISL. Murpanuu. N3onsus HOITY JIALUI: reorpaguyueckas
(mpocTpaHCTBEHHas ), OMoJIoTHYecKas (pernpoyKTHBHAS).

EcrectBenHblii  oTOOp — Hampasisoomui — ¢gakrtop ABoaouuud.  Dopmbl
€CTeCTBEHHOTO OTOOpa: JBWXKYIIMH, CTAaOMIM3UPYIOMIUH, pa3pbIBAIOIINN
(mu3pyntuBHbIi). [TonoBoit oToOD.

ITpucnocoOneHHOCTh  OPraHU3MOB  Kak  pe3yjibTaT  MHUKPOIBOJIIOLUU.
Bo3nukHoBeHne  mpucnocoOneHuid y  opraHuzMoB.  Apomopdo3bl U
uanoanantauuu. [Ipumeps! npucnocobneHuii y opranuzMoB. OTHOCHTEIBHOCTD
MIPUCTIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepum wu cTpykTrypa. BumooOpazoBaHme Kak pe3yabTaT
MUKpO3BOIIOLUHU. M3omsauus — kioueBod ¢akrtop BuaooOpaszoBanud. Ilytu u
CHIOCOOBI BUJI000pa30BaHUS: aJJIonaTpUUeCcKoe (reorpaduueckoe),
CUMIIaTpU4yeckoe  (IKOJIOTUYECKOE),  «MTHOBEHHOE»  (IOJIMIUIOMIU3ALNS,
rubpuau3anys). JnmurenbHOCTh IBOTIOIMOHHBIX TPOLIECCOB.

Mexanu3msbl (opMHUPOBaHUS OMOJIOTUYECKOTO pa3HOOOpa3usl.

Ponp 3BOMIOIIMOHHON OMOJIOTHH B pa3pabOTKE HAYYHBIX METOJIOB COXPaHCHHS
O6nopazHooOpa3us. MUKpPO3BOJIOLUS M KO3BOJIOLUS Mapa3uTOB U UX XO35EB.
Mexanu3mbl GOPMHUPOBAHUS YCTOMIMBOCTH K aHTHOMOTHUKAM U CTIOCOOBI OOPHOBI

C HEU

MGTOI[I)I HU3YYCHUSA MaKPO3BOJIIOLWH. ITaneonTONIOTHUECKHE MCTOABI HN3YYCHUSA
sBomtonn. [lepexoanbie GOpMbI U PUIOTEHETUYECKHUE PSIbI OPTAaHU3MOB.
buoreorpaduueckue meroapl uzyueHus 3Boironuu. CpaBHeHue Quopsl U (hayHbl
MaTepUKOB M OCTpOBOB. broreorpaduueckue obmactu 3emian. Bumbl-sHIeMuku u
PEIUKTEL

DOMOpHOJIOTHYECKHE U  CPABHUTEIBHO-MOP(OIOTHUECKUE METOJbl HM3YUYCHHUS
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SBOMIOLIMHU. | eHEeTHYEeCKHEe MEXaHHM3MBI DBOJIOIMHA OHTOTE€HEe3a H IIOSBJIEHHS
ABOJIIOIIMOHHBIX ~ HOBIIECTB. [ OMOJIOTMYHBIE ¥  AHAJOTHYHBIE  OpraHbl.
Pynumentapusie  opranbl M aTaBU3Mbl.  MOJEKYJISPHO-T€HETHYECKHUE,
OMOXMMHYECKHEe ¥  MaTeMaTHYeCKUe  METOAbl  W3YYCHHs]  DBOIIOLUU.
I'omonoruunsie reHbl. COBpeMEHHBIE METOABl MOCTPOSHUS (PUIOTEHETHYECKUX
JIEPEBBHEB.

XPOMOCOMHBIE MYyTAIIMU 1 3BOJIOIHS TEHOMOB.

OOmme 3akOHOMEpPHOCTH (MpaBuia) 3BOMOLMU. HeoOpaTUMOCTh HBOIIOLUU.

AnanTtuBHas paguanus. HepaBHOMEpHOCTh TEMIIOB DBOJIIOIIMH

HayuHble rumorte3bl MNPOUCXOXKIEHHsS JKU3HM Ha 3emuie. AOuoreHes
naHcnepmus. JloHay4dHbIe PEACTABICHUS O 3apOXKJICHUU KU3ZHU (KPEALMOHU3M).
['unoTe3a MOCTOSHHOTO CaMO3apOXKACHUS KU3HU U €€ ONpPOBEP)KEHHE ONBITaMU
®. Pemu, JI. Cnamranuanu, JI. Ilacrepa. IlpoucxokneHue >KM3HM U
acTpoOHOIOTHSL.

OcHOBHBIE 3Tanbl HEOpraHWYECKOW 3BooIMu. [lmanerapHas (reosormueckas)
HBOJIONMS. XUMHUYECKash OBOJIONWSA. AOHOTCHHBIM CHHTE3 OPTaHUYECKHUX
BemectB U3 Heopranmyeckux. Omeir C. Mumepa u I'. FOpu. OOGpa3zoBanue
nonuMmepoB 3 MoHoMepoB. KoanepBatHas runore3a A.M. Onapuna, runoresa
nepBuyHoro OynboHa JIk. XommeidHa, reHeTudeckas rumoteza [. Mémnepa.
Pu6osumer (T. Yek) m rumoreza «vupa PHK» V. I'mnbepra. @opmupoBanue
MeMOpaH U BO3SHUKHOBEHHE MPOTOKIIETKH.

Hctopus 3emnu u meroasl €€ msydeHus. Mckomaemble OopraHM4ecKHe OCTAaTKH.
I'eoxpononorust u e€ Meronsl. OTHOCUTENbHAs M aOCONIOTHAs T€OXPOHOJIOTHSL.
I'eoxpoHonornueckas 1mKasa: 0Hbl, Ipbl, HEPUOIBI, STTOXU.

Hauanbnble 3tanel oprannyeckoit 3posround. [losBiaeHrne U 3BOMIONUS MEPBBIX
KIETOK. OBomonus MeTtabonu3ma. BO3HHKHOBEHHE TEPBBIX HJKOCUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOTUIEHKH KaK aHaJIoT TIePBhIX Ha 3eMJjie COOOIIECCTR.
Crpomaronutsl. [IpokapuoThl ¥ 3yKapHOTHI.

[TpoucxoxaeHne 3yKapuoT (cUMOHOTeHe3). DBOJIOIHMOHHOE IPOUCXOXKICHHUE
BUpPYyCcOB. lIpoucxokIeHrne MHOTIOKJIETOYHBIX OpraHM3MOB. Bo3HHKHOBEHUE
OCHOBHBIX T'PyII MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE J3Tambl HBOJIONMU BBICHIUX pacTeHuid. OCHOBHBIE apoMOpPGO3bI
pacreHuii. Bbixon pacrenuii Ha cymry. IlosBieHue CIOpOBBIX pacTeHUN U
3aBoeBaHMe WMH cymu. CemeHHble pacTeHusa. [IpoucxoxaeHue IBETKOBBIX
pacTeHui.

OcCHOBHBIE 3Tambl H3BOJNIONMU JKUBOTHOrO Mupa. OCHOBHBIE apoMOp(hO3bI
KUBOTHBIX. Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX
TUnoB. IlepBbie XOp0BbIE KUBOTHBIE. JKU3HB B BOJE. DBOJIOLMS O3BOHOYHBIX.

[Mpoucxoxaenne ampudbuit u pentwiuii. [IpoucxoxaeHue MICKOMUTAIONIUX U
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ntun. [lpuHnun kmodeBoro apomopdosa. OcBoeHHE O€ClO3BOHOUYHBIMHM U
MO3BOHOYHBIMU JKUBOTHBIMHU CYIIIH.

Pa3ButHe xu3HU Ha 3eMJie Mo paM U MepHoJaM: apXe, MpoTepo30i, Maaeo30u,
Me3030i, KaiiHO30#l. OOmas xapakTepuCTHKa KJIMMaTa U TEOJOTHYECKUX
nporeccoB. [losBieHne U paciBeT XapaKTEPHbIX OPraHU3MOB. YTlIe00pa3oBaHHeE:
€ro yCIJIOBHSI U BIMSHUE HA I'a30BbIi COCTaB aTMOC(EPBHI.

MaccoBble BBIMUPAHHS — SKOJOTHYECKHE KPHU3UCHl mpoiioro. [lpuyusbl u
CJIEICTBUS MAacCOBBIX BbIMHpaHuil. COBPEMEHHBIN 3KOJOTMYECKUI KPHU3UC, €0

0COOEHHOCTH

Pazgenst w 3amaum  anTpomnonoruu. Metonbl anTpomnonoruu. (CraHOBIEHUE
MIPEACTABICHUH O MMPOUCXOXKACHUM UyeoBeKa. COBpEMEHHBIE HAYYHBIE TEOPHH.
CxoncTBO uenoBeka C KUBOTHBIMH. CHCTEMATHYECKOE IOJIOKEHUE YEJIOBEKa.
CBunerenbcTBa  CXOACTBA  YE€NOBEKAa C  JKMBOTHBIMM:  CPaBHMUTEJIBHO-
Mopdonoruueckue, AMOPHOIIOTUYECKHE, (bu3H0NIOr0-6MOXUMHYECKHE,
noBegeH4Yeckue. OTan4us 4el0BeKa OT JKUBOTHBIX. [IpAMOX0KIEHHE U KOMIUIEKC
CBSI3aHHBIX C HUM IIPU3HAKOB. Pa3zBUTHE TOJOBHOrO MO3ra U BTOPON CUTHAJIBHOM
CUCTEMBI.

JIBmkyinue cuibl ((akTopbl) aHTPOMOreHe3a: OMOJOTHYECKHE, COIMAIbHBIC.
CooTHoleHre OMOTOTMUECKUX M COIUAIBHBIX (DAKTOPOB B aHTPOIOTEHE3E.
OCHOBHBIE CTaIUM AaHTPOIOTre€HE3a. ABCTPAIIONUTEKU — IBYHOTHE MIPEIKH JIFOIEH.
UYenoBek  yMmenbld, II€pBbIE  M3TOTOBJICHUSA  Opyaud  Tpyna. Yenosek
MNPSIMOXOIAIINI M TepBbI BbIXOA Miofed 3a mpeaensl Adpuku. UYenosek
reiaenb0epreckuii — oOmuUi MPEeJOK HEaHIEPTAIbCKOTO YeJIOBeKa W YeJIOBEKa
pasymHoro. YenoBek HEaHIEPTaIbCKUK KaK BHJ JIIOJAECH XOJOJHOTO KJIMMATA.
UYenoBek pasyMHBIM COBPEMEHHOI'O THIIA, JEHUCOBCKMM YEIIOBEK, OCBOCHUE
KOHTHHEHTOB 32 MpeneaamMu AQpukH.

DBOJIIONMSI  COBPEMEHHOTO YeJOBEeKa. ECTeCTBEHHBIM OTOOP B MOIMYJISIUSAX
yesioBeka. MyTallMOHHBIN Tpoluecc U nonuMoppusM. [lomynsiuoHHbIE BOJIHBL,
apeiid reHoB, Murpanus u «3¢(eKT 0CHOBATEsD» B MOMYJISIHUIX COBPEMEHHOTO
YeJI0BeKa.

Uenoseueckue pacel. Ilonstue o pace. bonbmme pacel: eBpomneougHas
(eBpasuiickasi), aBCTpajO-HErpougHasi  (dSKBaTOpUaibHAasA), MOHTOJOMIHAS
(a3maTcko-aMepHuKaHCKasi). Bpems M myTu pacceieHMsl 4YeloBeKa MO IUIaHETE.
EnuncTtBo  yenoBeueckux pac. HayuyHas  HeCOCTOSTENBHOCTH — pacHu3Ma.
[TprcrocoONeHHOCTh YeNlOBeKa K pa3HbIM YCIOBHSM OKPYXKAroOIIeH Cpeipl.
Bnusiaue reorpaduyeckoit cpensl M Apeiidpa TeHOB Ha MOp(dONIOTHIO H

(I)I/ISI/IOJ'IOFI/IIO YCJIOBCKa

DKOCUCTEMBI U TIPUCYILINE UM 3aKOHOMEPHOCTHU
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Pa3znensl u 3agaun sxosorun. CBA3b HKOJIOTUU C APYTUMHU HAyKaMU.
Meroast skonoruu. IloseBpie HaOMIOACHUS. OKCIEPUMEHTHI B DKOJOTHH:
NpUpOIHbIE W JabopaTopHble. MoaenupoBaHHEe B HSKOJOTUH. MOHUTOPHHT

OKpYKaroIIel CpeJibl: TIOKAIbHBIN, pETMOHAIBHBIN U MI00ATBHBIHA

Okosiorndyeckue (GakTopsl M 3aKOHOMEpHOCTH uX naeiictBus. Kiaccuduxanms
HKOJIOTHYECKUX  (PakTOpoB: alOuoTHyeckue, OMOTHYECKHE, AHTPOIOTEHHBIE.
OO0mme 3aKOHOMEPHOCTH JIEWCTBHS dKojJoruueckux ¢akropoB. IIpaBuio
muHumyma (K. Ilnpenrens, 0. JIuOux). TonepanTHOCTh. DBpUOMOHTHBIE U
CTEeHOOMOHTHBIE OPTaHU3MBI.

Abuotnueckue (akropel. CBeT Kak skojoruueckuil dakrop. [leiictBue paszHbix
Y4aCTKOB COJHEYHOTO CIHEKTpa Ha OpPraHU3Mbl. OKOJOTMYECKHE TPYIIIIBI
pacTeHMii M JKMBOTHBIX MO OTHOIIEHMIO K cBeTy. CurHanpHas pojib CBETA.
doTtonepuoausMm.

Temnepatypa kak okonmormdeckuil ¢akrop. JleiicTBue Temmeparypsl Ha
opranu3mbl. [[OMKUTOTEPMHBIE U TOMOMOTEPMHBIE OPTaHU3MbI. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

BnaxHocts kak akojormueckuil ¢axtop. IIpucnocobnenuss pacteHHH K
nojjiepaHuto BogHoro Oananca. Kiaccudukanust pacTeHU MO OTHOILIEHUIO K
BoJie. [IpucnocobneHns JKUBOTHBIX K M3MEHEHHIO BOJJHOTO PEKHMA.

Cpenbl oOuTaHMs OpPraHU3MOB: BOJIHAs, HA3€MHO-BO3JYyIlIHAasA, ITOYBEHHAas,
rnyOuHHAss  MOJANOYBCHHAs, BHYTpPUOpraHW3MEHHas. DU3MKO-XUMHUYECKHUE
0COOEHHOCTH cpel OOMTaHus OpraHu3MoB. IIpucmocoGiieHus OpraHu3MoB K
KU3HU B Pa3HbIX CPEaX.

buonoruueckue putmbl. Bueninue u BHyTpeHHHE pUTMBL. CyTOUHBIE U TOJIUYHbBIE
putMbl. [TpucrocoOIeHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHHSIM YCIOBUI
KHU3HU.

Kuznenusie Gopmbl opranuzmoB. [loHsarue o xu3zHeHHOU (opme. )Ku3HEHHBIE
(dbopMBI pacTeHHIA: JepeBbs, KyCTapHUKU, KyCTaPHUYKH, MHOTOJICTHHE TPAaBHI,
OJHOJeTHUE TpaBbl. JKuzHeHHbIE (POPMBI KUBOTHBIX: THIPOOHOHTHI, TEOOMOHTHI,
a3poOHOHTBI. OCOOEHHOCTH CTPOCHMS U 00pa3a )KU3HH.

buotnueckue daktopbl. Bumbl OMOTHYECKHMX B3aUMOJCHCTBUN: KOHKYPEHITHUS,
XHITHAYECTBO, cUMOMO03 U ero (opmel. [lapazutusm, Koomepamus, MyTyau3Mm,
KOMMEHCaJIU3M (KBapTUPaHTCTBO, HaXJICOHUYECTBO). Herpoduueckue
B3auMoJielcTBUA  (Tommueckue, (Gopuueckue, QaOpuueckue). 3HaueHUe
OMOTHYECKMX B3aMMOJEHCTBHI JUIS CYyIIECTBOBAaHUS OPraHM3MOB B Cpeje

obutanus. [IpHHINT KOHKYPEHTHOT'O UCKITIOUEHHS

DKOJIOTUYECKHE XAPaAKTCPUCTHUKU TOITYJISALUHA. HOHy.TIHHI/Ifl Kak Ouojormyeckas

cucrema. Posib HEOTHOPOTHOCTH Cpefibl, PU3MUECKUX OAPHEPOB U OCOOCHHOCTEH
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Ouosoruu BUJOB B (POPMHUPOBAHUM MPOCTPAHCTBEHHOW CTPYKTYpbI HMOITYJISALUI.
OCHOBHBIE TOKA3aTEeIN MOIYJSALMHA: YUCIECHHOCTh, IUIOTHOCTH, BO3PAaCTHas U
[OJIOBAasi CTPYKTypa, pOXKIAEMOCTb, MPUPOCT, TEMI pOCTa, CMEPTHOCTD,
MUTpaLusl.

Okojorudeckas CTpykTypa mnomyysanuu. OLeHKa YHCICHHOCTH IOIYJIALNH.
JluHaMMKa TOMyJIALUMHA U €€ peryysinusd. bHoTHYecKuil MOTEHIMANT MOILYJISALUH.
MonenupoBanue JUHaAMHUKM — nomyisuuu. KpuBele pocTa  4HCIEHHOCTH
nonysauuu. Kpusble BbDKMBaHMs. Perynsuus 4MCICHHOCTH MNOMYJISILUI: pOJIb
(GakTOpOB, 3aBUCAIIMX M HE 3aBUCAIIMX OT IJIOTHOCTH. OKOJIOTHYECKHE
cTpateruu BUJOB (r- u K-cTparerun).

[Tonatue 006 »HKoMOrMYEcKOl Hume BuAa. Mectoobutanue. MHoOromepHas
Mozenb dKkonorndeckod Humm Jk.M. XarumHcona. Pa3zmepsl 3komorunueckomn
Humy. [loTreHnnanpHas v pealn30BaHHAs HULIN.

Bun xak cucrema mnonynsuumid. Apeanbl BUIOB. Buasl M uX KU3HEHHbBIE
CTpaTerMu.  3aKOHOMEpPHOCTH  MOBEAEHUS U MHUIpalMid  >KMBOTHBIX.

buonornyeckue nHBa3zuMu JYXKCPOAHBIX BUJOB

CoobmectBa opranu3MoB. buorneno3 u ero crpykrypa. CBsizu Mexmy
opranu3mMamMu B OuoIleHo3e. ODkocucTeMa Kak OTKpbIiTas cuctema (A.J[x.
Tencnu). @yHKUMOHANBbHBIE OJIOKM OPraHM3MOB B SKOCHUCTEME: IPOAYLIEHTHI,
KOHCYMEHTHI, peIyleHThl. Tpodudeckue ypoBHU. Tpoduyeckue mernd W CETH.
AbGuotnueckue 05oku dkocucteM. [1ouBbl W MBI B dKOCUCTeMaXx. Kpyroopor
BEILIECTB U MMOTOK YHEPTUU B SKOCUCTEME.

OCHOBHBIE TMOKa3aTeIM SKOCUCTEMBl. buomMacca W mpoayKiusa. DKOJIOTHYECKUE
MUPAMHEJIBI YUCEN, OMOMACCHI U DHEPTHH.

HanpaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOIECTB — cyKieccud. [lepBuuHble U
BTOPUYHBIE CYKIIECCMM M WX [PUYMUHBL. AHTPONOTe€HHbIE BO3ACHCTBHS Ha
cykueccun. KimnmakcHoe cooOuiectBo. bruopaznoobpasue u moyiHoTa KpyroBopora
BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTB.

[Ipupoanbie 3KOCUCTEMBI. AHTPONOTEHHBIE HKOCHUCTEMBI. ATPOIKOCUCTEMA.
Arpouieno3s. Paznuuus Mexay aHTpOIIOIr€HHBIMU U IIPUPOIHBIMU SKOCUCTEMAMH.
Ypb6oskocuctempl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucTeM. ['opoackas ¢uiopa u
¢dayna. CHHaHTpONU3aUs TOPOJACKON (payHBL broslormueckoe U X03sIiCTBEHHOE
3HAYEHUE arpodKOCHCTEM M ypOOIKOCHUCTEM. 3aKOHOMEPHOCTH (OPMHUPOBAHUS
OCHOBHBIX B3aMMOJIEUCTBHI OPraHU3MOB B 3KOCUCTEMAX.

[Tepenoc sHEprumM M BEMECTB MEXKIY CMEKHBIMH 3KOCUCTEMaMHU. Y CTOMYUBOCTh
OpraHuU3MOB, TOMYJISUUNA U DSKOCHUCTEM B YCJIOBHUSIX E€CTECTBEHHBIX U

AHTPONOTEHHBIX BO3AECHCTBUI

buochepa — oOmennanerapHas o0ono4yka 3eMiu, TA€ CYHIECTBYeT WU
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cyllecTBoBasia kHu3Hb. YueHue B.M. Bepnaackoro o Ouocdepe. Obnactu
ounocdepsl u e€ cocta. KuBoe BemecTBo Onochepsl U ero PyHKITUH.
3aKOHOMEPHOCTH cyIliecTBoBaHUST Ouocdepbl. OcobeHHOCTH Onocdepsl Kak
rnobanpHOM  dKOCUCTeMBbl.  J[MHAMUYeckoe  paBHOBecue B Ouocdepe.
KpyroBopoTsl BemiecTB U OHOT€OXMMHYECKHWE UUKIBI (yriaepoaa, aszoTa).
PurmuanOCTS siBeHMiA B Ouocdepe.

3oHanpHOCTE Onocdeprl. [Torstre o 6mome. OCHOBHBIC OMOMBI CyIIIH: TYHIPA,
XBOWHBIE Jleca, CMEIIaHHbIE U IIWPOKOJUCTBEHHBIE Jieca, CTEMH, CaBaHHBI,
MyCTBIHU, TPONMHMYECKHUE Jieca, BBICOKOTOPbs. Kimmar, pacTutenabHbli U
KUBOTHBIN MHP OMOMOB CYIIIH.

Crpykrypa U (yHKIHS KUBBIX CHCTEM, OLIEHKAa MX PECypCHOr0 MOTEHIHMajIa U

o6urochepHbIX QyHKIMIA

DKoJIOTHYEeCKHEe KPU3UCHI M UX NMPUUMHBL Bo3nelcTBHe yenoBeka Ha Ouocdepy.
3arpsi3HeHue BO3IyIIHOW cpeabl. OxpaHa Bo3AyxXa. 3arpsi3HEHUE BOJHOM CPEbl.
Oxpana BOAHBIX pecypcoB. PaspyiieHne mouBbl. OXpaHa MOYBEHHBIX PECYPCOB.
N3menenune knumara.

AHTpPOIIOT€HHOE BO3JEHCTBUE HAa PACTUTEIBHBIM U >KMBOTHBIM Mup. OxpaHa
pPacTUTENBHOTO U XKUBOTHOTO MHUpa. OCHOBHBIE MPUHLMIBI OXPaHbl MPUPOIBL.
Kpacupie kaurn. Oco0o oxpansiemble mpupoansie Ttepputopun (OOIIT).
Bborannueckue cajpl U 300J0THUECKHE MTAPKU.

OCHOBHbBIE MPUHLMIIBI YCTOMYMBOI'O PpAa3BUTHUsI YEJIOBEUECTBA U IPUPOIBL.
PanmonansHoe  mpUPONOMOIB30BAaHUE W COXpaHEHHE  OHOJIOTHYECKOro

pazHooOpa3us 3emin
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