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IHOACHUTEJIBHASA 3AIINCKA

[IporpamMma no yue6HOMY mpenmety «buosorus» (manee - OGMOJOTUS) HA YpPOBHE CPEJHEr0 OOILEro
oOpa3oBaHus pazpaboraHa Ha ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-d3 «O6 obpa3oBaHuU B
Poccuiickoit ®@enepanun»y, PI'OC COO, Konnenuuu npenopaBanust yueOHoro mnpeamera «buomorus» u
OCHOBHBIX MOJIOXKEHUH (eepanbHOoil pabouel mporpaMMbl BOCIIUTAHUSL.

Cornacno nonoxenusim ®I'OC COO npoduinbHble yueOHbIE MTPEAMETHI, U3yYaeMble Ha YIIIyOJIEHHOM
YPOBHE, SBIIAIOTCSA CIOCOOOM uddepeHranud o0ydeHUs Ha ypOBHE CpPEIHEro oO0Iero odpa3oBaHUs U
NpU3BaHbl O0ECHEYUTh TMPEEMCTBEHHOCTh MEXKIYy OCHOBHBIM OOLIMM, CpPEIHUM OOILIUM, CpEeIHUM
npodeCCHOHATIBHBIM U BBICHIMM OOpa3oBaHMEM. B TO ke Bpems KakIblii M3 3THX Y4eOHBIX MPEIMETOB
JOJKEH OBITh OpPHUEHTHPOBAaH Ha IPUOPUTETHOE pelieHHe o0pa30BaTeNbHBIX, BOCHUTATEIBHBIX H
pa3sBUBAIOIIMX 33734, CBI3aHHBIX C MpOpOpUEHTALMEeH O00ydJarolmuxcs W CTUMYJIHPOBAaHHEM HHTEpeca K
KOHKPETHOM 00JIaCTH HAYYHOTO 3HAHMSI, CBSI3aHHOTO C OMOJIOTHUEH, METUIIMHOM, SKOJOTUEH, TICUXOJIOTHUEH,
CIIOPTOM MJIM BOCHHBIM JICJIOM.

[IporpamMma no yueOHOMY npeamery «buonorusp» maér mpencrtaBieHue O LENU U 3aJadax M3y4YEeHUs
yuebHoro mnpeamera «buonorus» Ha yriyOnéHHOM YpOBHE, OmpeAesser o0s3aTebHOE (MHBAapUAHTHOE)
IIPEIMETHOE COJEpXKAHUE, €r0 CTPYKTypUpPOBAaHME MO pasfenaM M TemaM, paclpeleieHHe IO KiaccaM,
PEKOMEHAYET IMOCIeI0BaTeIbHOCTh H3Y4YEHHUs Y4eOHOro martepuaga ¢ y4€TOM MEXKIPEIMETHBIX MU
BHYTPHIIPEIMETHBIX CBSI3€H, JIOTUKM y4eOHOTO MpoIecca, BO3PACTHBIX OCOOEHHOCTEW oOydarommxcs. B
nporpaMMe Mo OHOJOTMM peaJii30BaH MPUHIUI HPEEMCTBEHHOCTH C HM3y4YeHMEM OHOJOIMM Ha YpPOBHE
OCHOBHOTO 00miero o0Opa3oBaHusi, Oiaromapsi 4yemy NpPOCMATPUBACTCS HAMPABIEHHOCTh Ha IOCIEAYIOIIEe
pa3BuUTHE OHOJOTMYECKMX 3HaHUI, OPHUEHTHPOBAHHBIX Ha (OPMHUPOBAHUE ECTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, 3KOJOTUUYECKOTO MBIIIIEHUSI, IPEJICTABICHUNA O 310pOBOM 00pa3e *HU3HU, Ha BOCIMTAHUE
Oepe’KHOro OTHOILIEHMsI K OKpYyXarollell mpupoaHoi cpene. B mporpamme mo GMONOrMM Takke MOKa3aHbI
BO3MOXKHOCTH ydeOHoro npeamera «buonorus» B peanuzanuu tpedoBanuii ®I'OC COO k minaHupyeMbIM
JMYHOCTHBIM, METANpeIMETHbIM U HPEIMETHBIM pe3yjbTaraM OOy4deHHs U B (OPMHUPOBAHMU OCHOBHBIX
BUJIOB y4eOHO-ITO3HABATEIBHON NEATETPHOCTH OOYYAIOUIMXCS 0 OCBOCHUIO COJIEPKAHHUS OHOIOTHYECKOTO
00pa30BaHuUs Ha YPOBHE CPEAHEro 00IIero 00pa3oBaHMUsL.

YueOHbIi peaMeT «bHooTHs» Ha YPOBHE CpPEeTHEro 00IIero 00pa3oBaHus 3aBepIIacT OMOJIOrHYECKOe
o0Opa3oBaHHe B WIKOJE€ M OPHEHTUPOBAH HA pACIIMPEHUE U YIIIyOJeHHe 3HAHUM OOyyaroIMXCs O YKUBOU
NPUPOJE, OCHOBAX MOJIEKYJSPHOW M KIETOUYHOW OMOIOTHUH, SMOPUOIIOTHH U OMOJIOTUM Pa3BHUTHUS, T€HETUKH,
CeJIEKLIUHU, OMOTEXHOJIOTHH, IBOIIOLMOHHOIO YYEHHUS U SKOJIOTHH.

N3zyuenne yuebHOTO npenmMeTa «buonorus» Ha yriayOJeHHOM YpOBHE OPHEHTHPOBAHO HA MOJATOTOBKY
o0yyaromuxcst K HOCIEIYyIOLEeMy IOJIy4eHUI0 OHOJOrMYecKoro oOpa3oBaHMs B By3aX M OpraHU3aLUsIX
cpeaHero npodeccnoHaibHOTO 00pa3oBanusi. OCHOBY €ro COAEp)KaHUSI COCTABISET CHCTeMa OMOJIOTHYECKUX
3HAHUM, MOJYYEHHbIX NpPU HU3yYEeHUM OOYYAIOIIMMHUCSH COOTBETCTBYIOLIMX CHCTEMaTHUYECKUX pPa3/eloB
OMOJIOTUM Ha YpOBHE OCHOBHOTO o0Imiero odpazoBanusi, B 10—11 kmaccax 3TH 3HaHHS MOJNYYalOT Pa3BUTHE.
Tak, pacumpeHsl W yriyOneHbl OMOJIOTMYECKME 3HAHMA O PACTEHUSX, >KMBOTHBIX, rpubax, OakTepusx,
OpraHu3Me 4YeJlOBeKa, OOIMX 3aKOHOMEPHOCTSAX JKU3HHU, JOIMOJHHUTEIHHO BKJIIOUEHBI OHMOIIOTHYECKHE
CBE/ICHUS NPUKIAJHOTO M IOMCKOBOIO XapaKTepa, KOTOPbIE MOXHO HCIOJIb30BaTh KaK OPUEHTHUPBI IS
nocjenymomero BbiOopa mpodeccuu. Bo3MokHa TakkKe HHTErpanuss OWONOTHYECKUX 3HAHUHM ¢
COOTBETCTBYIOIIMMH 3HAHUSAMHU, [10JTyYEHHBIMH 00YyYaIOLIMMHUCS IPU U3yUeHUH (PU3HUKU, XUMUH, reorpapuu u
MaTEMaTHKH.

CtpykTypa mporpamMmbel 1o ydeOHOMY mpenMery "buosjorusa" oTpakaeT CHUCTEMHO-YPOBHEBBIH U
HBOJIOIMOHHBIN MOAXO/ABI K M3ydeHuto Ouonoruu. CoriacHo MM, W3Yy4alOTCsl CBOMCTBA W 3aKOHOMEPHOCTH,
XapaKTepHBbIE JUISl )KUBBIX CUCTEM PA3HOI'0 YPOBHS OpPraHU3allMM, 3BOIIOLMK OPraHMYECKOro Mupa Ha 3emie,
COXpaHEeHHs OMOJIOrMYEeCKOro pa3HooOpasus rianeTsl. Tak, B 10 kinacce H3y4aroTcss OCHOBBI MOJICKYJISIPHOM 1
KJIETOYHOM OuosIoruu, 3MOpHOJIOTUU U OWOJOTMM Pa3BUTUS, I'€HETUKU M CEJEKLUH, OMOTEXHOJIOTUU U
CHUHTETHUYECKON OMOJIOTHH, aKTYaIM3HPYIOTCS 3HAHUS OOYYaroIUXCs MO0 OOTaHWKe, 300JI0TUH, aHATOMHH,
¢usnonorun uenoseka. B 11 kimacce m3ydaroTcsi 3BOJIOLHMOHHOE YYEHHE, OCHOBBI HKOJOTMHM M YYEHHE O
ouocdepe.

VYuebublii npenmer «buosjorus» npu3BaH 00€CHEUYUTh OCBOCHUE OO0YYaOLUMMCA OMOJIOTMYECKUX
TEOPUM U 3aKOHOB, UJCH, NPUHLHUIIOB U IIPABUJI, JIEKALIUX B OCHOBE COBPEMEHHON €CTECTBEHHO-HAYYHOU
KapTHHBl MHpa, 3HAHUH O CTPOEHUHM, MHOIOOOpa3uu M OCOOEHHOCTSAX KIJIETKH, OpraHu3Ma, MOMYJISLHH,
OMOIIEHO3a, SKOCUCTEMBI, O BBIJAIOIIMXCS HAYYHBIX JOCTHKEHHSX, COBPEMEHHBIX MCCIEIOBAHUAX B
OMOJIOTUH, TPUKIAIHBIX AacleKTax OWOJIOTMYECKMX 3HaHWil. s pa3BUTHA M TNOAJEpX,aHUA HHTEpeca
oOyyaromuxcst K OMOJIOTHH Hapsily cO 3HAUUTENIBbHBIM 00BEMOM TEOPETHUECKOT0 MaTepuasa B COJEpKaHUU



IpOTrpaMMBbl 110 OMOJIOTUU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPUEH CTAHOBJICHUS M PA3BUTHUS TOM MM WHOU
oOnactT OMOJIOTMH, BKJIAJOM OTEUECTBEHHBIX M 3apyOeXKHBIX YUYEHBIX B pELICHHE Ba)KHEHIINX
OMOJIOTUYECKUX U HKOJIOTHUECKUX MPOOIIEM.

Llens wu3ywyenust yudebHoro mpenmera «buonorus» Ha yriayOnéHHOM ypOBHE — OBJIAJICHHE
00y4aromyMUCs 3HAHUSMU O CTPYKTYPHO-(DYHKIIMOHAIBHOM OpraHu3alMy *HUBBIX CHUCTEM Pa3HOTO paHra u
npuoOpeTeHne yMEHMH HCHOJIb30BaTh ITH 3HaHUSA B (OPMHpPOBAHHM UHTEpeca K oNpeAesNéHHOW obnactu
npodeCCUOHATBLHON JIeATEbHOCTH, CBSI3aHHOM ¢ OWoJIoTHEl, WM K BBIOOpY ydeOHOro 3aBeleHHs Jis
MPOJOKEHNS OMOJIOTHYECKOr0 00pa30BaHusl.

Joctuxenne 1enu u3ydeHus yuyeOHoro mpeamera «buomorus» Ha yrayOn€HHOM — YpOBHE
oOecrneunBaeTcs pelieHueM CIEeIYIOIMNX 3aay:

OCBOEHHE 00YYaIOIIUMUCS CUCTEMBI OMOJIOTUYECKUX 3HAHHM: 00 OCHOBHBIX OHOJOTHYECKHX TEOPHUSX,
KOHIENIMAX, THUIOTe3aX, 3aKOHAaX, 3aKOHOMEPHOCTSX W TMpaBWJIaX, COCTABJISAIOUIMX COBPEMEHHYIO
€CTECTBEHHO-HAYYHYIO KapTHHY MHpPA; O CTPOCHHH, MHOTOOOpa3rH U 0COOEHHOCTAX OMOIIOTUYECKUX CUCTEM
(KJIeTKa, OpraHu3M, IMOIYJIALKS, BUJ, OMOTEO1eH03, Orocdepa); 0 BBIJAIOIINUXCS OTKPBITHUSIX U COBPEMEHHBIX
UCCIIEIOBaHMIX B OMOJIOTHY;

O3HAKOMJIEHHE OO0YyYarolmMxcs C METOJaMH IIO3HAHUS JKUBOM MPHUPOJBI: HCCIEN0BATENIbCKUMHU
METOJIaMU OHOJIOTUYECKUX HayK (MOJEKYJIApHOW M KIETOYHOW OMONOrHH, SMOPHOJIOTUM W OHOJIOTHUH
Pa3BUTHS, TCHETHKHN U CEJICKIUH, OMOTEXHOJOTHH U CHHTETHYECKOW OMOJIOTHH, MAJICOHTOJIOTHH, SKOJIOTHH);
METOJIaMU CaMOCTOSITENILHOTO TPOBEJCHHS OMOJOrMYECKUX HCCIEOBaHUI B JIabopaTOpUH M B IpPHUPOJE
(HabmroieHne, U3MEPEHHE, SKCIICPUMEHT, MOJCITUPOBAHUE);

OBJIaJIcHUE OOYYAIOMIMMHCS YMEHHUSIMHU: CAMOCTOSTEIHHO HAaXOJUTh, aHATM3UPOBATH M HCIIOJIB30BATh
OMONIOTHYeCKyI0  MH(POPMAIUIO;  TOJIH30BAaThCS  OMOJIOTMYECKOM  TEPMHUHOJIOTHEH W CHUMBOJUKOMN;
YCTaHABIIMBATh CBS3b MEXAY Pa3BUTHEM OHOJOTUU M COLMAIBLHO-’KOHOMHYECKHMHU M SKOJIOTHYECKHUMH
po0iieMaMu YeJI0BEYECTBA; OLIEHUBATh MOCIEIACTBUS CBOEH EATEIbHOCTU MO OTHOLIEHUIO K OKpYKarolen
MIPUPOJIHOI cpefie, COOCTBEHHOMY 37I0POBBIO U 3JJOPOBBIO OKPYKAIOIIHX JIOCH; 000CHOBBIBAThH M COOIIIO/IATh
Mepbl TPOPUIAKTUKK HH(EKIMOHHBIX 3a00JIeBaHMiA, IMpaBHJa IOBEIEHHUS B TNPUPOAE M OOeCTeYeHHUs
0e30MmacHOCTH COOCTBEHHOM KHU3HEACSITENIFHOCTH B UPE3BBIYAMHBIX CUTYALUSX MPUPOJAHOTO H TEXHOT€HHOTO
XapakTepa; XapaKTepu30BaTh COBPEMEHHbIE HAyUHbIE OTKPBITHS B 00JaCTH OMOJIOTHY;

pa3BUTHE Y 00YYAIOIIUXCS WHTEIIEKTYyalIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN B MPOIIECCE 3HAKOMCTBA C
BBIJIAIOIIMMUCS] OTKPBITUSIMH M COBPEMEHHBIMU MCCIIEIOBAaHUAMHU B OMOJIOTHH, PEIIAE€MBIMHU €10 MPOOJIEMaMH,
METOJIOJIOTHENH OMOJIOTHYECKOTO MCCIIE0BaHUs, TPOBEACHUS IKCIIEPUMEHTAIbHBIX MCCIEIOBAHUN, PEIIeHUs
OMOJIOTUYECKUX 3a]1a4, MOJICTUPOBAHHS OMOIOTMYECKHX OOBEKTOB H MPOIECCOB;

BOCIHUTAaHHUE Y 00y4YarOUMXCcs [IEHHOCTHOTO OTHOIICHHUS K JKUBOM MPHUPOJE B LIETIOM U K OTJEIbHBIM €€
00BEKTaM M SIBIICHUSM; (OPMHPOBAHUE HKOJIOTUYECKOH, T€HETUYECKOH TI'PaMOTHOCTH, OOIIEH KyJIbTYpHI
MOBE/ICHUS B IPUPOJIC; MHTETPAIIH €CTECTBEHHO-HAYUHBIX 3HAHUMH;

npuoOpeTeHre  OOyYalOUIMMHCS  KOMIIETEHTHOCTHM B PAallMOHAJIBHOM  TPUPOAOIOIH30BAHUU
(cobmroieHue TMpaBWJI TIOBEIEHUS B TMPHUPOJAE, OXpaHbl BUIOB, JIKOCHCTEM, Ouoc(epbl), COXpaHEHUU
COOCTBEHHOTO 3/I0POBBS M 3/I0pPOBBSI OKPY’KAIOIMIKX JIFOJeH (coOmoaeHns Mep NpodUiIakTUKe 3a00JIeBaHHIA,
oOecrieyeHre 6€30MaCHOCTH KHU3IHEACSITEILHOCTA B UPE3BBIYAMHBIX CUTYAlUSX MPUPOJAHOTO H TEXHOT€HHOTO
XapakTepa) Ha OCHOBE MCTIOJIb30BaHUS OMOJIOTMUECKUX 3HAHUI M YMEHHH B MIOBCEAHEBHON KHU3HU;

CO37IaHHME YCJIOBUN Ui OCO3HAHHOI'O BbIOOpa OOYYaIOLIMMUCS WHAMBHIYaJIbHON 00pa3oBaTenbHOM
TPAaeKTOPUH, CIIOCOOCTBYIOLIEH MOCIEayoMEeMY MPo(hecCHOHATBHOMY CaMOOIPEAETICHUIO, B COOTBETCTBUU C
WHAUBUAYAIbHBIMU HHTEPECAMH U MTOTPEOHOCTSIMU PETHOHA.

OO1ee 4nciI0 YacoB, OTBEICHHBIX HAa W3yYeHHE OMOJIOTUHU Ha YIIyOJIEHHOM YPOBHE CPEJHEro OOIIero
obpazoBanusi, cocrabiser 204 yaca: B 10 kimacce — 102 yaca (3 vaca B Henenmo), B 11 kimacce — 102 gaca (3
yaca B HEJCJIO).

OT60p OpraHu3zanMoOHHBIX (GOPM, METOJOB U CPEACTB 0O0ydeHHsI OMOJIOTUU OCYUIECTBIIACTCS C yU4ETOM
cnenu(UKU €ro CoJAepXKaHWs W HANpaBIEHHOCTH Ha MPOAODKEHHE OHOJIOrMYecKkoro oOpa3oBaHus B
OpraHu3alusaX cpeiHero NpodeccCuoHaIbHOrO U BBICIIEr0 00pa30BaHUsl.

OO0s3aTeNbHBIM YCIIOBHEM NpU O0YYEHHUH OMOJIOTHHM Ha YIIyOJIEHHOM YPOBHE SIBIISICTCSI MPOBEACHUE
71ab0paTOPHBIX U MpPaKTUYECKUX paboT. Takke ydyacTue 00y4aromuxcsi B BHIOJHEHUU TPOEKTHBIX U y4eOHO-
UCCIICIOBATENbCKUX paboT, TeMaTHKa KOTOPBIX ONpEACISIeTCS YYMUTEIEM Ha OCHOBE HWMEIOIIUXCS
MaTepUaIbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBUH.



COILEPKAHUE OBYYEHMUSA
10 KJIACC

CogaeprxkaHue MporpaMMsbl, BBIJEIEHHOE KYPCUGOM, HE BXOAUT B IIPOBEPKY IOCYAApPCTBEHHON MTOTOBOM
arrectauuu (I'MA).

Tema 1. buoJsiorust kak HayKka

CoBpemeHHast OMONIOTHs — KOMIUIEKCHas Hayka. KpaTkast ucropus pa3sButus 6uosioruu. bruonorndeckue
HayK{ U U3ydaeMbie UMU mpobaemMbl. DyHaaMeHTaIbHbIE, MPUKIIATHBIE U TTOMCKOBBIC HAYYHBIE HCCIICIOBAHUS
B OMOJIOTHH.

3HavueHne Ouosioru B (HOPMUPOBAHHMH COBPEMEHHOM €CTECTBEHHO-HAYYHOW KApTUHBI MHpA.
[Tpodeccuu, cmszanHble ¢ Ouonorueld. 3HaueHUE OUONOTMHM B MPAKTUYECKON MEATEIHHOCTH YelOBEKa:
MEJULIHE, CEIBCKOM X035 1CTBE, IPOMBIIUIEHHOCTH, OXPaHE IPUPOIBI.

JleMoHcTpanun

[Toptpetsr: Apucrotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Hdapsun, Y. I'apseii, . Mennens, B.
. Bepnaackuii, U. I1. [1anos, 1. . Meunukos, H. 1. Basunos, H. B. Tumodees-Pecosckuii, J[x. YoTcoH,
®. Kpuxk, . K. benses.

Tabnuis! U cxeMbl: «CBsI3b OMOJIOTUH C IPYTHMH HayKaMuy, «CucteMa OMOIOTUYECKUX HAYK).

Tema 2. JKuBble cucTeMbl U X H3yYeHUE

JKuBbIe cucTeMbl Kak npeaMeT u3ydeHus ouonoruu. CBOWCTBA KUBBIX CUCTEM: €IMHCTBO XUMUYECKOTO
COCTaBa, JHCKPETHOCTb W LEJIOCTHOCTh, CIIOKHOCTb M YIHOPSAIOYEHHOCTh CTPYKTYPBI, OTKPBITOCTD,
caMOOpraHu3anus, CaMOBOCIIPOU3BEACHUE, PA3IPAKUMOCTh, U3MEHYMBOCTD, POCT U Pa3BUTHE.

VYpOBHM OpraHu3aiuu >KUBBIX CHCTEM: MOJICKYJISIPHBIN, KJIETOYHbIA, TKAHEBBIA, OpPraHW3MEHHBINH,
MOMYJISIIIMOHHO-BUIOBOM, SKOCUCTEMHBIN (OnoreoneHoTHYeckuit), ouocdepusiii. [Iponeccsl, mpoucxoasine
B JXKMBBIX cuctemax. OCHOBHbBIC NMpHU3HAKU >XKuUBOro. JKu3Hp Kak (opma cymecTBoBaHus Marepuu. Haykw,
M3YyYaroLIMe )KUBbIE CUCTEMBI HA PA3HBIX YPOBHAX OpPraHU3ALUU.

N3ydenue xuBbIX cucteM. MeTonbl Ouonoruueckor Hayku. Habmionenue, uamMepeHue, SKCIepuMeHT,
cucremarusanus, MertaaHanus. l[loHsTtue o 3aBucMMOM M He3aBUCHMOW IepemMeHHOW. IlmaHupoBanue
skcriepuMmenTa. IlocraHoBka u mpoBepka rumore3. HyneBas rumore3a. I[lonstue BblOOpKH U €€
JIOCTOBEPHOCTh. Pa3bpoc B Ouonornmueckux AaHHbIX. OIEHKa JOCTOBEPHOCTH MONYYEHHBIX PE3yJIbTaTOB.
[IprurHbBI HCKaXKEHUS PE3YIbTATOB dKCIIEpUMEHTA. [[oHsATHE CTaTUCTUYECKOTO TECTA.

JdemoHcTpanuu

Tabmuupl U cxembl: «OCHOBHBIE NMPU3HAKU KU3HWY», «buonoruueckue cuctemul», «CBONWCTBA KUBOU
MaTepumn», «YpPOBHU OpPraHU3alUU KUBOU MPUPOAbD, «CTPOCHHUE KUBOTHOM KIETKW», « TKaHU )KMBOTHBIX),
«CucTeMbl OPraHoOB YeJI0BEUYECKOro opranusmay, «buoreonenosy», «buocgepa», «MeToapl n3ydeHus! KUBOI
MPUPOIBD.

OGopynoBanue: mabopaTopHOoe OOOpyJOBaHUE MJIS TPOBEIACHUS HAOMIOACHUN, W3MEPEHUN,
AKCIIEPUMEHTOB.

IIpakTuyeckas padora «/crnonp3oBaHre pa3TUIHBIX METOIOB MPU U3YUCHUH KUBBIX CUCTEM).

Tema 3. buosorust KjieTkn

Knerka — cTpykTypHO-(pyHKIIMOHANIbHAS €nuHULIA KUBOTO. McTopus oTkpwiTus kietku. Paboter P.
I'yka, A. JleBenryka. Knerounas teopus (T. LlIBann, M. Illneiinen, P. BupxoB). OCHOBHbIE MOJOKEHUS
COBPEMEHHOM KJIETOYHON TEOPUHU.

MeToapl MOJIEKYJSIPHOH M KJIETOYHOM OMONOrMM: MHKpPOCKOMMS, XpomaTtorpadus, siexTpodopes,
METOJ MEUYEHBIX aTOMOB, aupdepeHnanpHoe HeHTpUu(yrupoBanue, KyJIbTHBHPOBAHUE KIETOK. M3yueHue
Quxcuposannvix Kiemox. DIEKTpOHHAass MUKpockonus. Kowugokanvnas muxpockonus. Bumanvhoe
(npusicusnennoe) uzydueHue Kiemox.

JdeMoHcTpannmn

[Toprpetsr: P. I'yk, A. JleBenryk, T. llIsann, M. lllneiinen, P. Bupxos, K. M. bap.

Tabnunpel U cxembl: «CBETOBOM MHKPOCKOI», «IJIEKTPOHHBIM MHUKpPOCKOM», «lcTopus pa3BUTHA
METOJI0B MUKPOCKOIIHM.

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKPOIIPENapaThl pACTUTENbHBIX, dKUBOTHBIX U OaKTepUATbHBIX
KJIETOK.

IIpakTuyeckas padora «/3yueHre METOAOB KJIETOUHOI Ouonoruu (xpomatorpadus, snextpodopes,
muddepennmanbaoe neHTpupyrupoanue, [1LP)».

Tema 4. XuMH4YecKasi OPraHu3anms KJIeTKU



XUMHYECKUH COCTaB KIETKU. Makpo-, MUKpPO- M YJIbTPAMHMKPO3JeMEHThl. Boxga u e€ poap Kak
pacTBOPUTENIS, PEareHTa, y4acTUE B CTPYKTYPUPOBAHUU KJIETKH, TEIUIOPETYJIALMNA. MUHEpalIbHbIE BEIIECTBA
KJIETKHU, UX OHoJoruueckast poiib. Pojib KaTHOHOB M aHMOHOB B KJIETKE.

Oprannyeckue BelleCTBa KIETKH. buonormueckue mnoaumepsl. benkn. AMHHOKHMCIOTHBIM cOCTaB
6enkoB. CTpykTypbl OenkoBoil Mojekyibl. [lepBuuHas cTpykTypa Oenka, MenTHIHAs CBs3b. BTopuuHas,
TpeTUYHasi, 4YeTBepTUYHAas CTpPYKTyphl. [lenarypamus. CsoiictBa OenkoB. Kiaccudukanus OenKoB.
buonoruueckue ¢pyHkiuu 6eakoB. [lpuonsi.

VYraeBoasl. MoHOCaxapHibl, AUCaXapyu/bl, OJIMTrocaxapubl U monucaxapusl. OOLUMii MaH cTpoeHus U
(bu3UKO-XMMHYECKHE CBOMCTBA yIiieBo10B. buonornyeckue GyHKIMH yIII€BOIOB.

Jlunuasl.  I'mapodunsHO-TUapodoOHBIe cBoicTBa. Knaccudukanus nununoB. Tpuriauuepuisl,
dbochomumuapl, Bocku, crepouabl. buomornueckue QyHkiuu mumuaoB. OOmue CBONCTBA OMOJOTHYECKHUX
MeMOpaH — TeKy4eCTb, CHOCOOHOCTh K CaMO3aMbIKaHHIO, ITOJyTIPOHUIIAEMOCTb.

HyxneunoBbie kucnotel. JJHK u PHK. Ctpoenune nykienHoBwix kucior. Hykneoruasl. [lpunnun
kommiementapHoctu. IlpaBuno Yapradda. Crpykrypa JJHK — nBoifHas cnmpanb. MecToHaxoxIeHHE U
ounonornueckne Gpynknun JHK. Bugst PHK. ®ynkiuun PHK B knetke.

Crpoenne monekynsl AT®. Makpospruueckue cBsa3u B mojekyiae AT®. buonornueckue GpyHKIUU
AT®. BoccTaHOBIICHHBIE MEPEHOCYNKU, MX (YHKIWUU B KIETKE. [pyeue Hykneozuompughocghamor (HTD).
CeksenupoBanue [IHK. Memoowr cenomuxu, mpanckpunmomuxu, npomeomuxu.

CtpykTypHast Ouosnorus: OuHOXUMHYecKHMe M OuOopU3NYECKHME  HCCIIEIOBaHUS  COCTaBa W
IPOCTPAHCTBEHHON CTPYKTYpbl OMOMOJIEKYyN. Moodenupoeanue cmpykmypvl u QyHKyui OUOMONEKY U UX
komnuexkcos. Komnviomeprulii Ou3aiin u 0p2anudeckuti cunmes OUOMONEKY U UX HENPUPOOHBIX AHATI0206.

JeMoHcTpanun

[Toptpertsr: JI. [Tonmunr, k. Yorcon, @. Kpuk, M. Yunkusnc, P. ®panxnun, ®. Canrep, C. [Ipy3unep.

Juarpammbl: «PacnpenerneHne XMMHYECKHUX DJEMEHTOB B HEXHUBOW Ipupoae», «PacmpenencHue
XUMHUYECKHX 3JIEMEHTOB B KUBOM MPUPOJIEH.

Tabmuupel n cxemsl: «llepuoguueckas TabiuIa XUMHUYECKUX 3JIEMEHTOBY», «CTpOEHHE MOJIEKYIIbI
BO/b», «BemiectBa B cocTaBe OpraHu3moB», «CTpoeHHe MoJIeKyJbl Oenka», «CTpyKTypbl OenkoBOn
MOJIEKYJIb», «CTpOEHHE MOJEKYJ yIiIeBOA0BY», «CTpOEHHE MOJEKYJ JUNUA0BY», «HyKIeMHOBBIE KHCIOTHD,
«Ctpoenne Monekyisl ATO».

Ob6opynoBaHue: XMMUYECKas Mocyia 1 000py10BaHHE.

JladopaTopnasi padora «OOHapykeHHe OEJTKOB C TTIOMOIIbIO KAYECTBEHHBIX PEaAKITHII».

JlabopaTopHas padora «lccrienoBaHne HYKIEHHOBBIX KUCIJIOT, BBIACJIEHHBIX M3 KIETOK Pa3INYHBIX
OpraHU3MOBY.

Tema S. Ctpoenue u GyHKIMH KICTKH

Tunsl KIETOK: 3yKapuoTHYecKass U mpokapuotudeckas. CTpyKTypHO-QYHKIIMOHAIbHBIE 00pa30BaHUS
KIIETKH.

Crpoenue npokaprotudeckoi kiaeTku. Kiierounas crenka 6akrepuil u apxeil. OcoO€HHOCTH CTPOEHHUS
rerepoTpodHoOil U aBTOTPO(HON NPOKAPUOTUIECKHUX KJIETOK. MecTo U posib MPOKApUOT B OMOIIEHO3aX.

CrpoeHue u  (QyHKUMOHMpPOBAHME JdyKapuoTHueckod kieTkd. Ilmasmartuueckas MemOpaHa
(mnazmanemma). CTpykTypa IUIa3MaTHUecKOW MeMOpaHbl. TpaHCIOPT BeIIECTB dYepe3 IUIa3MaTHYECKYIO
MeMOpaHy: TaccuBHBIA (muddy3us, obneru€HHas auddQys3us), aKTUBHBIA (MIEPBUYHBIA W BTOPUYIHBIN
akTUBHBIA TpaHcnopt). [lomynponunaemocts MemOpanbl. PaGoTa HaTpuii-KanueBOro Hacoca. DHAOLMTO3:
NUHOIUTO3, (aronuro3. Ok3omuto3. Kierounas crenka. CtpykTypa W (yHKIOUH KIETOYHOH CTEHKH
pacTeHui, TpuooOB.

Hurormazma.  Lurozonms.  ILlutockener.  JIpmwkenwe  uurToruiasmbl.  OpraHoujpl  KJIETKH.
OnHomMeMOpaHHbIE OpraHOM bl KIETKU: sHAoIuIa3MaTudeckas cethb (DI1C), anmapar ["onbpku, TM30COMBI, UX
cTpoeHne M (QyHKUuU. B3auMocBsA3b OJHOMEMOpaHHBIX OpPraHouA0B KieTKH. CTpoeHHe TIpaHyJISIpPHOIO
petuxkynyma. Mexanuzm nanpaenenus 6enkog ¢ DIIC. Cunte3 pacTBOpUMbIX OenkoB. CHHTE3 KJIETOYHBIX
memOpaH. ['mangkuii (arpaHyJsipHBI) >HIOIIIa3MaTUYeCKuid peTuKyiayM. CekperopHas (DyHKIHS amrmapara
Tlonpmxu. Moouguxayus bOenxoe 6 annapame Ionvoocu. Copmuposxka bOenxoe 6 annapame I oavodicu.
Tpancnopt BemecTs B KJIETKe. Bakyonu pacturenpHbIX KieTok. Kiterounsiii cok. Typrop.

[TosmyaBTOHOMHBIE OPraHOW/AbI KJIETKU: MUTOXOHJPHH, IUIACTUIBL. [Ipoucxodrcoenue mMumoxonopuil u
naacmuo. Cumbuocenes (K.C. Mepeockosckui, JI. Mapeynuc). Ctpoenne u (YHKIMA MHUTOXOHIPUN W
wiactua. IlepBuuHble, BTOPUUYHBIE M CIOXHBIE MIACTUABI (POTOCHHTE3UPYIOIIUX 3yKapHUOT. XJIOPOILIACTHI,
XPOMOILIACTBI, JIEMKOIUIACTBI BBICIINX PACTECHUM.



HememOpanubie opraHoujsl kietku CTpoeHHe U (PyHKIMH HEMEMOpPaHHBIX OpPraHOUIOB KIIETKH.
PuGocomsbl.  Ilpomesicymounvie  ¢punamenmol. MukpopuiaMeHTbl. AKMuHo8ble  MUKPODUIAMEHMBL.
MplleuHbIe KIIETKU. AKMUHOBble KOMNOHEeHmbl HeMbluleuHblx kiemok. Mukporpy6ouku. KineTouHslil HeHTp.
CrpoeHre ¥ JABIKEHHE J>KTYTHKOB W pecHHYeK. MHUKpoTpyOouku nutoriasmel. LleHtpuons. benxu,
accoyuupogantvle ¢ MuKpoguiamenmamu u Muxkpompybouxamu. Momopnoie 6eaxu.

SAnpo. ObGonouka sjpa, XpOMaTHH, KapuoIiasMma, SIpPbILKH, UX CTpoeHHe U (pyHKIuH. SnepHblii
OenkoBbIii MaTtpukc. [IpocTpaHCTBEHHOE pPACMONOKEHHE XPOMOCOM B MHTEp(ha3HOM sipe. JyxpomamuH u
eemepoxpomamun. benkn XpoMaTHHAa — THCTOHBL. /Junamuka sdepHoil 00010uKu 6 mumose. oephuviil
Mpancnopm.

Knerounsie BrimtoueHus. CpaBHHUTENIbHAs XapaKTEPUCTHKA KJIETOK JYKApHOT (pacTUTENIbHOM,
KUBOTHOM, rpUOHOIA).

JeMoHcTpanun

[Toptpetsr: K.C. MepexkoBckuid, JI. Maprymnuc.

Tabmuubl u cxembl: «CTpoeHHE 3yKapUOTHYECKOM KIeTKH», «CTpoeHHe J>KUBOTHOM KIICTKHY,
«CTpoeHHe pacTUTENbHOM KIETKW», «CTpoeHue MUTOXOHApUM», «Snpo», «CTpoeHue MpoKapuoTHYECKON
KIICTKI.

O6opynoBaHHe: CBETOBOM MHUKPOCKOI, MHKpPOIpenapaTbl pacTUTEIbHBIX, >KUBOTHBIX KJIETOK,
MHUKpOIpenapaThl 6aKTepHaIbHbIX KIETOK.

JladopaTopnasi padora «/3ydeHne cTpoeHUS KIETOK Pa3IUYHBIX OPraHU3MOB).

IIpakTnyeckas padora «/3ydeHue CBONCTB KJIIETOYHONH MEMOpPaHbI».

JladopaTopnas padora «/ccrnemoBanue miia3Moian3a 1 AeTUia3MoiIn3a B PACTUTEIIBHBIX KIETKAX).

IIpakTnyeckas padora «/3ydyeHue ABUKEHHUS HUTOIUIA3MbI B PACTUTENBHBIX KIETKAX.

Tema 6. O0MeH BellecTB U NpeBpallleHUe JHEPIUHU B KJIeTKe

AcCUMMIIALMS U TUCCUMWISILIASA — JIB€ CTOPOHBI MeTabosn3Ma. Tunbl 0OMEHa BelecTB: aBTOTPO(QHBIN
U reTepoTpOoHBIA. YyacTHe KUCIOpoJa B OOMEHHBIX Ipoleccax. JHEpreTuueckoe oOecreyeHue KIeTKU:
npeBpamieHne AT® B oOMmeHHbIX mnpoueccax. DPepMEHTATUBHBIM XapakTep peakuuid KJIETOYHOIo
Metabonusma. DepMeHThl, MX CTpOEHHME, cBoWcTBa M MexaHu3Mm JeiictBus. Kodepmentsl. Ornmuus
(epMEHTOB OT HEOPraHWYECKHX KaTaau3aTopoB. benku-akTHBAaTOphl M OENKH-WHTHOMTOPBI. 3aBUCUMOCTh
CKOPOCTH (pepMEHTATUBHBIX PEAKIIMI OT Pa3INUHbIX (PaKTOPOB.

[TepBUYHBII CHHTE3 OpPraHMYECKUX BeUIeCTB B KieTKe. POTOCHHTE3. AHOKCULEHHbIN U OKCULEHHbIl
gdomocunmes y oaxkmeputi. Ceéemocobuparowue nuemMeHmovl U NUSMEeHmbl peaxkyuoHHo2o yenmpa. Poib
XJIOpOILIacTOB B mporiecce ¢porocunTe3a. CBeroBas u TeMHOBas (as3bl. Pomoovixanue, Cs., Cy. u CAM-munvi
gomocunmesa. IIpongykTuBHOCTH (hOTOCHHTE3a. BiusiHre pa3nnvHbIX (PaKTOPOB HA CKOPOCTH (POTOCHHTE3A.
3HaueHue POTOCHHTE3A.

XemocuHTe3.  Pa3HOOOpaswe  OpraHM3MOB-XEMOCHHTETHKOB:  HHUTpU(HIUpYyIOmHKE  OaKTepHH,
JKesne300aKTepuH, CepoOaKTEpUn, BOJIOPOAHbIE OaKTepuu. 3HAUCHUE XEMOCHHTE3a.

AnaspoOHbIe opranu3Mbl. Bunsl Opoxenus. [IpoayKTsl OpoKeHUS W MX HCIOJIB30BAHUE UYEIOBEKOM.
AHa’poOHBIE MUKPOOPTaHU3MBI KaK 00BEKThI OMOTEXHOJIOTUH U BO30OYAUTENH OOJIe3HEH.

AspoOHBIE OpraHuU3Mbl. JTallbl HEpreTHdeckoro odOmeHa. [loaroToButenbHbIA ATam. [nukonmM3 —
OECKHUCIOPOAHOE paCUICTNIEHUE TIIOKO3HI.

buonoruueckoe oOkucieHHE, WIM KIETOYHOE JbIxaHHe. Poib MUTOXOHIpPHII B  mpoleccax
Oouonoruueckoro okucieHus. lluknnueckue peakuunu. OkucnutenbHoe ¢dochopunupoBanue. IHepaus
Membpannoco epaduenma npomonos. Cuumes ATD: paboma npomonnoii ATD-cunmaszwi. Ilpeumyiectra
a’pobHOro Myt 0OMeHa BEIIeCTB nepe aHadpOoOHBIM. D (HEKTUBHOCTh IHEPTETUYECKOTO OOMEHa.

JleMoHCcTpaLuu

[Toprpetsr: JIx. IIpuctiu, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. Durensrapar, 1. Mutuen,
I'. A. 3aBap3uH.

Tabnmuupel u cxembl: «DoTocuHTE3», «DHepreTuueckuid oOMen», «buocunre3 Oenka», «CTpoeHHe
depmeHTa», « XeMOCHHTE3Y.

O6opynoBaHue: CBETOBOM MUKPOCKOII, 000PYI0BaHHE Il IPUTOTOBJICHUS TOCTOSSHHBIX U BPEMEHHBIX
MUKpOIIpEnapaTos.

JlabopaTopnas pa6ora «l3yueHue kaTanmuTHUYECKOW aKTMBHOCTU (DEpMEHTOB (Ha MpUMEpPEe aMUJIa3bl
WM KaTajasbl)».

JlabopaTopnass paGora «l3yueHue QepMEHTATUBHOTO pacUIeTVIEHUs] MEepOKCHIa BOJOpOJa B
PaCTUTEIbHBIX U JKUBOTHBIX KJIETKAX).

JladopaTopnasi padora «CpaBHEeHHE TTPOIIECCOB (POTOCHHTE3A U XEMOCHHTE3a».



JladopaTopnasi padora «CpaBHEHHE TTPOLIECCOB OPOIKEHUS U JBIXAHUS.

Tema 7. HaciencrBenHass HHGOpMAanMs M peajn3anus eé B KJIeTKe

Peakuun matrpuuHoro cuutesa. [IpHHIMI KOMIUIEMEHTapHOCTH B peakUUsAX MaTpUYHOIO CHHTE3A.
Peanuzanus HacneacTBeHHON MHpOpManuu. ['eHeTuYecKuii KoJl, ero CBOMCTBa. TPaHCKPHUILINS — MAaTPUUHBINA
cunte3 PHK. [IpuHOMNBI TpaHCKpUNIMU: KOMILUIEMEHTAPHOCTh, AHTHHAPAIUIEIIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckoii kiemke. Hexooupyrowue PHK.

Tpancasuus u e€ stanbl. Yuactue tpaHcnopTHeix PHK B OGmocunTese Oenka. YcinoBus OmocuHTe3a
6enxa. KogupoBanue amuHokucaot. Ponb pubocom B 6rocuHTe3e Oenka.

Coepemennvie npedcmasnenus o cmpoeruu 2ceHos. OpraHuszalys T€HOMa Yy MPOKapUOT M 3YKapHOT.
Perynsauusi akTUBHOCTH reHOB Yy mpokapuot. ['mmore3a omepona (®. XKakob, K. Mano). Monexyrapuvie
Mexaumusmbl IKCnpeccuu 2eHos y aykapuom. Ponv xpomamumna 6 pecynayuu pabomwl 2enosg. Perynsauus
0OMEHHBIX IpoIleccoB B KieTke. KieTounblii romeocras.

Bupycsl — Heknerounble (OpMbI KM3HU U OOJIMraTtHele mapa3utbl. CTpOEHHE MPOCTBIX M CIIOKHBIX
BUPYCOB, PETPOBUPYCOB, OakTepuodaros. JKusznennviti yuxn JHK-codepacawux eupycos, PHK-codepacawux
supycoes, bakmepuoghazos. Obpammnas mpaHcKpunyus, peeepmasa, Uunmezpasa.

BupycHble 3a0oneBaHus uenoBeka, XHUBOTHbIX, pactenuil. CIIMJ, COVID-19, couuanbHble U
MEAUIMHCKHUE TPOOIEMBI.

buoungpopmamuxa: ummecpayus u ananuz Oonvuux maccusos («bigdata») cmpyxmypHvix
ouonocuueckux Ooaumvix. Hanomexnonocuu 6 ouonocuu u meouyure. llpoepammupyemvie yukyuu 6eaKos.
Cnocobuvl docmasku iekapcms.

JleMoHCTpaL Ul

[Hoptpetsr: H. K. Konbios, /. 1. IBaHOBCKMil.

Ta6muip! u cxemsl: «brocunTtes Oenkay, «I eneTnyeckuii Koy, «Bupyce», «bakrepuodarmy.

IIpakTHyeckas padora «Co3ganue MOAEIU BUPYyCay.

Tema 8. ZKM3HEeHHBIN UK KJIETKH

Knerounslii numkin, ero mepuoabl u perynsuus. Murepdaza u muTo3. OcoOEHHOCTH MPOLECCOB,
nporekaromux B uHTepdasze. IloaroroBka kierku k neneHuro. [IpecuHTreTnyeckuit (MOCTMUTOTHYECKHIT),
CHUHTETUYECKUH M MOCTCUHTETUYECKUH (TPEMUTOTUYECKUIA) TepHOAbl MHTEp(]a3bI.

Marpuunsiii cunte3 JJHK — perumkanus. Ilpunnuner permmmkanmn JIHK: xommuiemeHTapHOCTS,
MIOJIyKOHCEPBAaTUBHBIN CUHTE3, aHTUNapasuieabHOCcTh. Mexanusm perumkanyuu JJTHK. Xpomocomsr. Ctpoenne
xpomocoMm. Temomepsl W Termomepasa. XPOMOCOMHBIM Ha0Op KIETKM — KapuoTHN. JlurnimowmHeii u
rarIouAHbIN HabOPbl XpoMOocoM. I"'oMostornuHbIe XpoMOCOMBI. I10710BbIE XPOMOCOMBI.

Henenne xnetku — muto3. CTaauum MUTO3a U MPOUCXOJAIIME B HUX Ipolecchl. TuUmbl MUTO3a.
Kapunokunes u nuroknHes. buonornueckoe 3HaueHNE MUTO3A.

Perynsnus mutoTudeckoro nukia kietku. [Iporpammupyemast kierounas ru0esib — anomnTos.

Knerounoe s1po, XpoOMOCOMBI, (yHKUIMOHANbHas TeHOMHUKA. Mexanusmol  npoaugepayuu,
ougpgepenyuposxu, cmapenus u eubenu kiemok. «Llugpoeas knemka» — Ououngopmamuueckue mooenu
DYHKYUOHUPOBANUA KIEMKU.

JleMoHCcTpaLun

Tabmuupl 1 cxembl: «OKu3HeHHBIN MK KIETKH», «Muto3», «CtpoeHue xpomocomy, «Permkarus
JITHK».

O06opynoBaHue: CBETOBOM MUKPOCKOI, MUKpONpenapaThl: «MHUTO3 B KJIETKaX KOPEIIKa JTyKa.

JlabopaTopnasi padora «/3ydeHne XpoMOCOM Ha TOTOBBIX MUKpOITpenaparaxy.

JlaGopaTtopHas pabGora «HabmogeHue MuTO3a B KJIETKaX KOHYMKA KOpELIKa JykKa (Ha TIOTOBBIX
MUKpOIIpenaparax)».

Tema 9. Ctpoenne u pyHKIMU OPraHU3MOB

buonoruueckoe pasHooOpazue opraHu3MoB. OJHOKJIETOYHBIEC, KOJIOHUAIbHBIE, MHOI'OKJIETOUHBIE
OpraHU3MBl.

OCOOCHHOCTH CTPOGHUS W JKU3HEACATENHHOCTH OJHOKJIETOYHBIX OpraHu3MoB. bakrtepum, apxew,
OJIHOKJIETOYHbIE IPUOBI, OHOKJIETOUHbIE BOJOPOCIH, APYrHe NPOTHCThL. KolOHHaNbHbIE OpraHU3MBI.

B3aumocBsi3p yacTeil MHOTOKJIETOYHOTO OpraHu3Ma. TKaHM, OpraHbl U CUCTEMbI OopraHoB. OpraHusm
KaK eIuHoe Lesoe. 'omeocras.

Txanu pactenuil. TUIIBI paCTUTENIBHBIX TKaHEW: 00pa3oBaTeIbHasl, TOKPOBHAS, TPOBOIAIIASL, OCHOBHAS,
MexaHuueckas. OcoOeHHOCTH CTpoeHMs, GYHKIUI 1 PacloyIoKeHHs TKaHel B OpraHax pacTeHUil.



TkaHM JKMBOTHBIX M 4YeJIOBEKA. THNBI >KMBOTHBIX TKAaHEW: OJIUTEIUANbHAs, COCIUHUTEIbHAS,
MbllIeyHast, HepBHast. OCOOEHHOCTH CTPOEHUs, GYHKIMHA U PaACIONIOKEHUSI TKAHEH B OpraHax >KHBOTHBIX U
YeJI0BEeKa.

Opransl. BereraTuBHbIE M T€HEPATUBHBIE OPraHbl pacTeHUN. OpraHel U CUCTEMbI OPTaHOB KUBOTHBIX U
yenoBeka. OyHKIIMN OpraHOB U CUCTEM OpPIraHOB.

Onopa Tena opranuzMoB. Kapkac pacrenuii. CkeneTsl OAHOKIETOYHBIX 1 MHOTOKJIETOUHBIX KUBOTHBIX.
HapyxHbiit 1 BHyTpeHHUH ckeneT. CTpoeHHe U THUIbI COETUHEHUS KOCTEH.

JIBmwkeHue oOpraHu3moB. JIB)KEHHE OJHOKJIETOYHBIX OPraHM3MOB: aMEOOMIHOE, HKIYTHKOBOE,
pecHuyHOe. J[BMKEHHWE MHOTOKJIETOYHBIX PACTEHMM: TPONMM3MBI M HACTUU. [[BHJKEHHE MHOTOKJIETOYHBIX
YKUBOTHBIX U YeJIOBEKa: MbllleyHas cuctema. Peduiexc. CkeneTHble MBIIILBI U UX paboTa.

IIntanne opranusMos. [lorymonieHue BOABI, YIVIEKMCIIOrO Ta3a U MUHEPAJIBHBIX BELIECTB PACTCHUSMH.
IluraHnue >KUBOTHBIX. BHYTPUIIOIIOCTHOE M BHYTPUKIETOYHOE IuuieBapeHue. IIutanue mO3BOHOYHBIX
AKUBOTHBIX. OTAENbl MuIIeBapuTeIbHOro TpakTa. [lumeBapurensHble xenesbl. [IuieBapurensHas cucrema
YeJI0BEKa.

Hpixanue opranu3moB. Jlpixanwe pactenuid. Jlpixanme >kuBOTHBIX. [uddys3us ra3zoB uepes
noBepxHOCTh KieTkH. KoxkHoe npixanue. JlpixatenbHash MoBepXHOCTh. JKabepHoe W JIEroyHOE JbIXaHHE.
JlpixaHue TMO3BOHOYHBIX JKMBOTHBIX U YEJIOBEKA. OBOJIOLUMOHHOE YCJIOXKHEHHE CTPOEHUsS JIErKUX
[IO3BOHOYHBIX JKMBOTHBIX. JlpIXaTelbHAas CUCTEMa 4YeEIOBEKAa. MEXaHW3M BEHTWIALUUU JIETKUX Yy OTUL U
miekonuraromux. Perynsanus npixanus. JlprxareabHble 00bEMBI.

Tpancnopr BelleCTB y OpraHu3MoOB. TpaHCIOPTHBIE CUCTEMBI pacTeHHi. TpaHCIOPT BELIECTB Y
J)KUBOTHBIX. KpoBeHocHass cuctema u €€ opranbl. KpoBEeHOCHas cHCTEMa IO3BOHOYHBIX JKUBOTHBIX H
yenoBeka. Cepjle, KpOBEHOCHBIE COCylbl U KpoBb. Kpyru kpoBooOparieHusi. DBOJIOMUOHHBIE YCIOXKHEHUS
CTPOEHHSI KPOBEHOCHOW CUCTEMbI TIO3BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ perynsuus.

Boigenenue y opranusmoB. Beinenenue y pacteHuil. BeineneHue y >kMBOTHBIX. COKpaTHTENIbHBIE
Bakyosid. Opranbl BeleneHus. OuibTpanus, cekperuss 1 o0paTHOE BcachlBaHUE KaK MEXaHU3Mbl pabOThI
opra”oB BblaeieHUs. CBsI3b MOJIOCTH Te€lNa C KPOBEHOCHON M BBIIEIMTEIBHOW CHCTEMaMu. BwiaeneHue y
MO3BOHOYHBIX JKMBOTHBIX M uesnoBeka. [louku. Ctpoenune m ¢ynkumoHupoBanue Hedpona. OOpazoBaHme
MOYH y Y€JIOBEKa.

3ammTa y OpraHu3MOB. 3aliuTa Yy OJHOKJIETOYHBIX OpraHu3moB. Cropbl OakTepuil M LHCTHI
IPOCTEHIINX. 3amMTa y MHOIOKJIETOYHBbIX pacTeHuid. Kytukyna. CpencrBa NMAacCUBHOM M XUMHYECKOU
3amuThl. OUTOHIHIBL.

3amuTa y MHOTOKJIETOYHBIX JXMBOTHBIX. [IOKpOBBI M HX NpPOM3BOJHBIE. 3allMTa OpPraHu3Ma oOT
Oonesneil. MMMyHHast cucrema uenoBeka. KileTouHbBI W TyMOpanbHbIE MMMYHUTET. BpoxaéHHBIH U
npuoOpeTEHHbIN criennpuieckuii UMMyHHUTET. Teopus KIoHalIbHO-celeKTUBHOro ummyHurtera (I1. Dpnux, O.
M. bepuer, C. ToneraBa). BocnanurenbHble OTBETHI OpPraHu3MoB. Poiib BpOXIAEHHOIO MMMYHHUTETa B
Pa3BUTHU CUCTEMHBIX 3a00JI€BaHUM.

PasapaxxuMocTe M peryisiius y OpraHu3mMoB. Pa3gpakMMOCTb y OJHOKJIETOYHBIX OpPraHU3MOB.
Takcucel. Pa3npa)xuMocTh U peryisinus y pacTeHui. POCTOBBIE BEleCcTBa U MX 3HAYCHHUE.

HepBHast cuctema u peduiekTopHas peryisuus y >KUBOTHBIX. HepBHas cuctema u €€ OTHENBI.
OBOJIOIIMOHHOE YCJIOKHEHUE CTPOCHUS HEPBHOM CHUCTEMBI Yy JKMBOTHBIX. OTHensl TIOJOBHOIO MO3ra
MIO3BOHOYHBIX JKUBOTHBIX. Peduiekc u peduiekropHast nyra. besycioBHble U yCIOBHBIE PEQIICKCHI.

I'ymopanbHast peryssiius U SHAOKPUHHAs CHCTEMa >KMBOTHBIX M uejoBeKa. JKene3bl 3HIOKpUHHOU
CHUCTEMBI U UX TOPMOHBI. JleiicTBME TOpPMOHOB. B3anMOCBsI3b HEPBHOW M SHAOKPUHHON cucTeM. | Hroraisamo-
runodusapHasi CUCTEMA.

JleMoHCcTpaLuu

[Toptpert: NU. I1. I1aBnos.

Tabmunel u cxembl: «OJIHOKJIETOUYHBIE BOJOPOCIN», «MHOrOKJIETOUHbIE BOAOpOCIn», «baktepumn»,
«IIpocreiimme», «OpraHbl LBETKOBBIX pacTeHUi», «CHUCTEMBI OpPraHOB IO3BOHOYHBIX JKUBOTHBIXY,
«BHyTpeHHee cTpoeHHe HacekoMbix», «TkaHu pacteHuit», «KopHeBble cucrtemb», «CTpoeHue cTeOs»,
«CTpoeHue JIMCTOBOM INIACTUHKWY, « TKaHM KUBOTHBIX», « CKelleT yenoBekay, «lluimesapurenbHas cucrtemay,
«KpoBeHocHas cucremay, «/lpixarenbHas cucremay, «HepBHas cucremay, «Koxa», «MpleyHas cucteMa,
«BplienurensHas  cucreMa», «OHIOOKpHHHasg  cuctema», «CTpoeHwe  MbIInb», «MMMmyHUTET»,
«KumeunomnonocTtHsle», «CxeMa NMUTaHUS pacTeHUi», «KpoBEHOCHbBIE CUCTEMBI IMO3BOHOYHBIX JKUBOTHBIXY,
«Ctpoenue ruapsl», «CTpoeHue miaHapun», « BHyTpeHHee cTpoeHue noxaeBoro uepss», «HepBHas cucrema
pb106», «HepBHas cucrema narymkn», «HepBHas cucreMa nmpecMbikaromuxcs», «HepBHas cuctema nruipy,
«HepBHas cuctema mitekonuraroumx», «HepHas cucrema uenoekay, «Peduekcy.



O6opynoBaHue:  CBETOBOM  MHUKPOCKOIN,  MHKpOIpEnapaTrbl  OJHOKJIETOYHBIX  OpPraHHU3MOB,
MUKpOIIpenapaThl TKAHEW, paKOBUHBI MOJUTIOCKOB, KOJUIEKIINHA HACEKOMBIX, UTTIOKOKUX, HKHUBBIE IK3EMILIAPBI
KOMHAaTHBIX pAcTeHHM, repOapuu pacTeHUH pa3HBIX OTIENIOB, BIAXKHBIE IMpernapaThl XUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKIIMM OECHO3BOHOYHBIX JKMBOTHBIX, CKEJeT 4YeloBeKa, OOOpyJOoBaHUE JUIs
JEMOHCTpalM¥ TMOYBEHHOTO0 M BO3AYLIHOIO TMUTAHUS PACTEHMH, pacllelUIeHHsl Kpaxmaiga M OeNKOB I0J
neiictBueM (hepMeHTOB, 0OOPYAOBAaHHE JAJS JEMOHCTPAIlMK OMNBITOB MO M3MEPEHMIO >KU3HEHHOW EMKOCTH
JETKUX, MEXaHNU3Ma JbIXaTeNbHBIX ABM)KEHUN, MOJIEIH FOJIOBHOI'O MO3Ta Pa3iINyYHbIX KUBOTHBIX.

JlabopaTopHasi paGora «/3ydueHne TKaHEl pacTEHUN.

JladopaTopHasi padora «/3ydeHne TkaHel )KUBOTHBIX).

JlabopaTopHasi paGora «/3ydeHne opraHoB LIBETKOBOI'O PACTEHUS».

Tema 10. Pa3MHOkKeHHe U pa3BUTHE OPIaHU3MOB

®opMbl pa3MHOXKEHHSI OPraHU3MOB: Oecrionoe (BKJItoYasi BET€TaTUBHOE) M MoJIoBoe. Bunpl Gecronoro
Pa3MHOXKEHHS: TOYKOBAHUE, CIIOPYJISLUS, parMeHTalNs, KITIOHUPOBAHHE.

ITonnoBoe pasmHoxeHue. IlosnoBelie kneTkw, uau ramersl. Meio3. Cragum Mmeiio3a. [loBenenue
xpoMmocoM B Mmeio3e. KpoccnHrosep. buonornueckuii cMbIC Melo3a W IOJIOBOrO mpouecca. Meio3 u ero
MECTO B KU3HEHHOM LIUKJIE OPIaHU3MOB.

[IpenzaponpiiieBoe pazutue. ['amerorenes y kuBoTHbIX. [lonoBbie xkene3sl. OOpa3oBaHue U pa3BUTHE
II0JIOBBIX KJI€TOK. CriepmaTorenes u ooreHes. CTpoeHue MOJI0BBIX KIETOK.

Omiog0TBOpEHHE U SMOpPUOHAIIBHOE pPa3BUTHE >KUBOTHBIX. CIOCOOBI OIUIOAOTBOPEHHUS: HAPYKHOE,
BHyTpeHHee. [lapreHorenes.

WuauBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOT€HE3). DMOPHOJIOrUs — HayKa O pa3BUTHH OPIaHU3MOB.
Mopgozenez — oona us enaenvix npobaem ambpuonocuu. Konyenyua mopghozenos u mooenu mopgoeenesa.
Cragun >MOpuoresesa JKMBOTHBIX (Ha npumepe Jarymku). [poGnenume. Tumbl  npoGrneHus.
Hemepmunuposannoe u Hedepmunuposannoe oOpobnenue. bnacmyna, munvt o6nacmyn. OcoOEHHOCTH
Ipo0OJieHNsT MJIEKONUTAIOMIMX. 3apOo/bIIIeBble JIUCTKU (racTpyiisiuus). 3akiajJka OpPraHoB M TKaHEH u3
3apOJIBIIIEBbIX JIUCTKOB. B3anMHOe BiMsHME dYacTeill pa3BUBAIOLIErOCs 3apojbllia (3MOpHOHANbHAs
MHAYKIMS). 3akiajka IUIaHa CTPOEHMSI )KMBOTHOTO KaK Pe3yJIbTaT MEepPapXUMUECKUX B3aUMOJICHCTBUIN I'€HOB.
BnusiHue Ha SMOpHOHAJIBHOE PAa3BUTHE PA3IUUHBIX (PAKTOPOB OKpY KaroIIel cpebl.

Poct u pa3zsurue xuBoTHbIX. [locTamMOproHanbHbli nepuo. [Ipsimoe u Henpsimoe pa3Butue. PasButue
¢ Meramop(o3oM y OEClO3BOHOUHBIX W IMO3BOHOYHBIX JKMBOTHBIX. buojormueckoe 3HaueHue MPSIMOTO U
HENpPsSIMOTO Pa3BUTHSL, UX PAaCIpOCTpaHEHUE B NMpUpoAe. TUrbl pocta )KUBOTHBIX. DaKTOPhI PETYIISALUN pOCTa
KUBOTHBIX M dYenoBeka. CTaauuM NOCTAMOPHOHANIBHOIO DPAa3BUTHS y JKUBOTHBIX M dYenoBeka. Ilepuossl
OHTOreHe3a yenoBeka. CTapeHue U cMepTh Kak OMOJIOrMYeCKre POLECCHI.

Pasmuoxenue u pazputue pacteHuil. ['ameroput u cnopodur. Melio3 B )KU3HEHHOM LIUKIIE PACTCHHIA.
O6pazoBanue cmnop B Tporecce wmeio3a. [amertorene3 y pacteHuid. OIIOJAOTBOPEHHE U Pa3BUTHE
pacTUTENbHBIX OPraHu3MOB. JIBOIHOE OIUIOJOTBOPEHHE Y LIBETKOBBIX pacTeHHi. OOpa3oBaHUE U pa3BUTHE
CEMEHU.

MexaHn3MBl PEryJIsLuU OHTOTE€HE3a y PACTCHUN U )KMUBOTHBIX.

JleMoHCcTpaLun

[Toptpetsr: C. I'. Hapamun, X. [lIneman.

Tabmunpel u  cxembl: «BereraruBHoe pasmHoxeHue», «Tumbl Oecrnosoro  pasMHOKEHUSY,
«Pa3MHOXeHne XximamMuaoMoOHanb», «PasmMHOeHue 5BriaeHsl», «PasmHOXeHMe ruape», «Menosy,
«Xpomocombl», «l'amertorenes», «CTpoeHHe SHLEKIETKH M crepmaro3ouaa», «OCHOBHbIE CTaauu
oHTOreHesza», «lIpsmoe u Hempsimoe pasButue», «Pa3Butne Malickoro xyka», «PasButue capaHum»,
«Pa3Butne nArymkun», «J/lBOWHOE OIUIOJOTBOPEHHE Yy LIBETKOBBIX pacTeHuil», «CTpoeHue cemsiH
OJIHOZIOJIBHBIX U JIBYJOJIbHBIX PACTEHUN», « KN3HEHHBIN LIMKJI MOPCKOM KamycTh, «KU3HEHHBIN LUK MXay,
«OKW3HEHHBIN LUK TATOPOTHUKAY, <« KU3HEHHBIN LIMKIT COCHBIY.

OO6opynoBaHHe: CBETOBOW MHUKPOCKOI, MMKpOINpenaparbl SHIEKIETOK U CIEepMaTO30MJI0B, MOJEIb
«IuKI1 pa3BUTHUSA JISTYILKI.

JlabopaTopHas padora «/3ydeHne CTpOeHUs MOJIOBBIX KJIETOK HAa TOTOBBIX MUKPOIIpENapaTax».

IIpakTHyeckas padora «BplsiBIeHNE NPU3HAKOB CXO/ICTBA 3apO/IbIILIEH TO3BOHOYHBIX JKUBOTHBIX).

JlabGopaTtopnas padora «CTpoeHHE OPraHOB Pa3MHOKEHHUS BBICIIIMX PACTCHUN.

Tema 11. 'eHeTnka — HAyKa 0 HACJ1eICTBEHHOCTH M U3MEHYUBOCTH OPraHU3MOB

Hcropust cTaHOBICHUS W Pa3BUTHS T'eHETHKH Kak Hayku. Paboter I'. Mennmens, I'. me ®pwuza, T.
Moprana. Ponb oTeuecTBeHHBIX YUEHBIX B pa3Butuu renetuku. Pa6otsr H. K. Konbsioa, H. Y. BaBunosa, A.
H. benozepckoro, I'. /. Kapneuenko, }O. A. ®wmmuenko, H. B. TumodeeBa-Pecosckoro.



OCHOBHBIE TEHETUYECKHE TOHSITUS M CUMBOJIBI. ['OMOJOTMYHBIE XPOMOCOMBI, aJUICJIbHbIE TEHBI,
aJbTEPHATUBHBIEC TPU3HAKHU, JTOMHHAHTHBIA M PEUECCUBHBIA INPU3HAK, TOMO3UI0OTa, T'E€TEPO3UrOTa, YHUCTas
TUHUSA, THOPUIBI, TeHOTHUII, (PeHOTUT. OCHOBHBIE METObI TCHETHUKU: THOPUIOIOTHICCKUH, ITUTOIOTUUECKU,
MOJIEKYJIIPHO-TE€HETUYECKUI.

JleMoHCcTpaLun

[Toptpetsr: I'. Mengens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. 1. Basunos, A. H. benozepckuid,
I'. 1. Kapneuenko, 10. A. ®unmumuenko, H. B. Tumodees-PecoBckuii.

Tabmurs! U cxeMbl: « MeTOIbI TeHETUKI, «CXEeMBI CKPEIIUBAHUS.

JladopaTopnasi padora «/[po3odmia kak 00bEKT TeHETUUECKUX UCCIEIOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemmBanue. [lepBeiit 3akoH MeHaens — 3aK0oH eAMHO00pa3us THOPUAOB MEPBOTO
nokoJsieHus. [IpaBuno gomuHupoBaHus. Bropoil 3akoH MeHaens — 3aKOH pacIICIUIEHUS HPU3HAKOB.
[{uTonoruvyeckre OCHOBBI MOHOTHOPUIHOTO CKpEIIMBaHUs. [ MImOTe3a YNCTOTHI TaMeT.

AHnanusupytoiee ckpeniuBanue. [IpoMexyTouHblil xapakTep HaciaeAoBaHus. Paciiennenue npu3HakoB
MIPY HETIOJHOM IOMUHHUPOBAHUU.

Jurubpunnoe ckpemuBanue. Tpetuit 3akoH MeHaens — 3aKOH HE3aBUCHMOTO HAaclieJJOBaHUS
Mpu3HaKkoB. [luTomornueckre OCHOBHI AUTHOPUIHOTO CKPEIIUBAHUS.

CuennenHoe HacneaoBaHue mpuszHakoB. PabGotel T. Moprana. ClerieHHOe HacjelIOBaHUE T'EHOB,
HapylUIEHUE CLETUICHUS MEXIYy FeHaMH. XpOMOCOMHAsl TEOPHUSI HACJIE€ICTBEHHOCTH.

I'enetuka mona. XpOMOCOMHBIM MEXaHM3M OMNpPEAENICHUs MOoJja. AyTOCOMBI U IOJIOBBIE XPOMOCOMBI.
['omorameTHbIl M reTeporaMeTHbI MOJ. ['eHeTuyeckass CTPYKTypa MOJIOBBIX XpoMocoM. HacienoBanue
MIPU3HAKOB, CLEIJIEHHBIX C IIOJIOM.

I'enoTun kak nenoctHas cucrema. [InedoTponuss — MHOKECTBEHHOE AEHCTBUE TeHAa. MHOXKECTBEHHBIN
ajuienusMm. BzaumonelictBre HeayenbHbIX TeHoB. KommiiementapuocTs. Onucras. [lonumepusi.

['eHeTHdecKkuit KOHTPOJIb Pa3BUTHSI PACTCHUH, >KMBOTHBIX M YEJIOBEKAa, a TaKke (U3HOJOTUYECKHUX
MPOLIECCOB, MOBEACHHUSI M KOTHUTUBHBIX (YHKIUH. ['eHeTHUeckne MeXxaHH3Mbl CUMOMOTEHE3a, MEXaHU3MBbI
B3aUMOJICHCTBUSL «XO35IMH — TAPa3UT» U «XO35SMH — MHUKpOOMOM». ['eHeTWdyeckue acmheKThl KOHTPOJs U
M3MEHEHUs HACJIeICTBEHHOW NH(OPMAIIMU B TOKOJICHUSIX KIETOK U OPTaHU3MOB.

JleMoHCcTpaLun

IToprpersr: I'. Mennens, T. Mopras.

Tabmunpelr u cxembl: «llepBelii u BTOpoil 3akoHBl Menaens», «Tpetuil 3akoH Mennaens»,
«Ananuzupyroniee ckpeuBanuey, «Henonnoe nomuHuposanmey, «CliemyieHHOE Hacaeq0BaHUE TPU3HAKOB Y
nposzopminey, «l'eHetnka momnay, «Kapwotun uenoBekay, «Kapuotun mpozoduisi»y, «Kapuotum nTHIBD),
«MHOXEeCTBEHHBIN aJuIeNnu3M», «B3anmMonecTere reHoBy.

OOGopyaoBaHue: MOACHb IJIsi TEMOHCTPAIIMHM 3aKOHOB €IMHO00pa3usi THOPUIOB MEPBOTO MOKOJICHUS U
pacuieruieHus] MPU3HAKOB, MOJENb Il JEMOHCTPALMM 3aKOHA HE3aBHCHUMOrO HACJIEJIOBAHMS MPHU3HAKOB,
MOJIENb I JEMOHCTPALIMU CLEIIEHHOIO HACJIEIOBAHUS IPU3HAKOB, CBETOBOM MUKPOCKOII, MUKpOTIpenapar:
«JIpozodumnay.

IIpakTHyeckas padora «l3ydeHne pe3yabTaTOB MOHOTHOPUIHOTO CKPEIIIUBAHUS Y TIPO30(DHITBI».

IIpakTuyeckas padora «/3ydenue pe3yabTaToB JUTUOPUTHOTO CKPEIIUBAHUS Y APO3OPHIIBI.

Tema 13. 3akoHOMEePHOCTH U3MEHYNBOCTH

BzaumopeiictBue reHotuna u cpeisl npu popmupoBaHuM (GeHoTuna. M3MEHUMBOCTh MPU3HAKOB.
KauecTBeHHBIE M KOJTMYECTBEHHBIE TPU3HAKHA. BUIbI ”3MEHUMBOCTH: HEHACIECTBEHHAA U HACJIEACTBCHHASL.

MonudukanronHas U3MEHYUBOCTh. Posib cpenbl B hopmupoBaHuy MOIU(GUKAIIMOHHOW U3MEHUUBOCTH.
Hopma peaknuu mnpusnaka. Bapuanmonnbeii psig u BapuanmonHasi kpupas (B. Woranncen). CpolictBa
MOIU(DUKAITHOHHOM U3MEHUYHUBOCTH.

['eHoTunuueckass N3MeHUYMBOCTh. CBOMCTBA T€HOTUITMYECKON M3MEHUMBOCTU. BHIIBI T€HOTHUIIMYECKON
M3MEHYUBOCTH: KOMOMHATUBHAS, MyTallHOHHASI.

Kom0unatuBHast ©13MEHYUBOCTh. Mei03 U 10JI0BO MpoIiecC — OCHOBa KOMOMHATUBHON M3MEHYMBOCTH.
Posib KOMOMHATUBHON M3MEHYMBOCTH B CO3/IaHUU T€HETUYECKOTO Pa3HOOOpas3us B Mpejiesiax OJHOrO BUA.

MyTarmonHasi U3MEHYUBOCTh. Bujbl MyTaluii: reHHbIE, XPOMOCOMHBIC, TeHOMHbIC. CIIOHTaHHBIE U
WHIAYLUPOBAHHbIE MYTallMM. SepHble W LUTOIIa3MaTudyeckue wmyrtauud. CoMaTH4YecKue U IOJIOBBIE
MyTanuu. [I[puyuHbl BOBHUKHOBEHUS MyTaluii. MyTareHsl U UX BIIMSHHE HAa OPraHU3Mbl. 3aKOHOMEPHOCTH
MYTalMOHHOTO Tpoliecca. 3aKOH TOMOJIOTHUECKUX PSI0B B HaciencTBeHHoM n3meHunBocty (H.M. BaBumnos).
BHesnepHas "3BMEHYMBOCTb U HACIEACTBEHHOCTD.



Onueenemurxa u dMUSEHOMUKA, POb dNULEHEMUYEeCKUX (akmopos 6 HACIe008aHUU U USMEHYUBOCHU
GenomunuyecKux NPU3HAKo8 y opeaHu3mMos.

JleMoHCcTpaLun

[Toptpertsr: I'. ne ®pus, B. Moranucen, H. 1. BaBunos.

Tabmumpl u cxembl: «Buasl n3meHdnBoCcTHY, «MomaudukanrmonHas 3MEHYUBOCThY», « KomOnHaTnuBHAs
U3MEHYUBOCTHY, «Meio3y, «OmnonoTBopeHuey, «[ eHeTnueckue 3a00aeBaHus 4YeTI0BeKay, « BUAbl MyTaluiiy.

O6opynoBaHue: XKHUBbIE M repOapHble AK3EMIUIIphl KOMHATHBIX pacTeHUl, pUCYHKH ((oTorpadum)
’KUBOTHBIX C Pa3IUYHBIMHU BUAAMH U3MEHUYHUBOCTH.

JladopaTopnasi pabora «lccinenoBaHue 3aKOHOMEPHOCTEM MOAMGPUKAIIMOHHOW W3MEHUYUBOCTH.
[TocTpoeHre BapuallMOHHOTO Psiia U BAPUALIMOHHON KPUBO».

IIpakTHyeckas padora «MyTtanuu y Apo30Quiibl (Ha TOTOBBIX MUKpPOIIPENapaTax).

Tema 14. I'eHeTHKA YeJIOBeKa

Kapuotun uyenoBexka. MexayHapoaHas mMporpaMMa HCCIICIOBAaHHMS TeHOMa dYeloBeKa. MeTomabl
W3YYCHHUS TEHETUKH 4YeJIOBEKa: T'eHEalOTUYeCKUi, ONM3HEIOBbIN, HUTOTEHETHYECKH, TMOMYyISIHOHHO-
CTaTUCTUYECKUMA, MOJICKYJsIpHO-TeHeTHnYecKnii. COBpEMEHHOE OIpEACICHHEe TEeHOTUIA: IOJHOTEHOMHOE
CEKBEHHMPOBaHKE, TEHOTUITUPOBaHKE, B TOM uucie ¢ nomoiisio [11[P-ananu3a. HacnencrBennsie 3a0oneBanHus
yeloBeKka. [ eHHble M XpOMOCOMHbIE  OoJie3HM  ueioBeka. bonesHu ¢ HacieICTBEHHOU
MPEAPACIIONOKEHHOCThI0. 3HAYEHNE MEJUIIMHCKON F€HETUKHU B MPEJOTBPALICHUU U JEUEHUH T'€HETHUYECKUX
3a0oyieBaHUN YeloBeKa. Menuko-reHeTuueckoe KoHcynbTupoBanue. CTBosioBele KieTku. llonsatue
«TEHETUYECKOT0 Tpy3a». OTHYECKHE acCMeKThl HCCIENOBaHWM B OONACTH pEeNaKTHUPOBAHHS TE€HOMAa U
CTBOJIOBBIX KJIETOK.

['enetnyeckue (akTOpHI MOBBIMIEHHONW YYBCTBHUTEIBLHOCTU YEIOBEKA K (DU3MUECKOMY M XHUMHUYECKOMY
3arpsI3HEHUIO OKPYIKAIOIIeH cpesbl. [ eHeTndeckas mpeapacionoKeHHOCTh YeJIOBEeKa K aTOJIOTHSIM.

JeMoHCcTpanuu

Tabmuupl u cxembl: «KapuoTun yenoBekay, «MeToibl U3yueHUs TeHETHKU YelloBeKay, «[ eHeTnueckue
3a00JIeBaHUs YEIIOBEKaY.

IIpakTuyeckas pa6ora «CocTaBlieHUE U aHATIU3 POJIOCIOBHOM.

Tema 15. Cesiekunst OpraHu3MoB

JomecTukanusi U cenekuus. 3apoXKIEHUE CeJIeKIMU U jJoMectukanuu. Yuenue H. V. BaBumoma o
[leHTpax MTPOMCXOXKIEHUS M MHOTrooOpa3usi KyJbTYpPHBIX pacTeHuil. Ponb celeknuu B CO3JaHUH COPTOB
pacTeHud U MOpoJ] KUBOTHBIX. CopT, MOpoja, MTaMM. 3aKOH TOMOJIOTHYECKUX DPSJOB B HACIEACTBEHHOMN
u3menunBoctu H. V. BaBuioBa, ero 3HaueHue AJsl CENEKIIMOHHOM PaboTHlI.

Metoapl cenekiMoHHOM padoThl. McKycCcTBEHHBIM OTOOp: MacCOBBI M MHAMBHIyaJIbHBIM. OTaIlbl
KOMOHMHAIIMOHHOMW cenekiuu. VcnpiTanue mpou3BOAUTENEH MO MOTOMCTBY. OTOOpP MO TeHOTUITY C TOMOIIBIO
OIICHKHW ()eHOTHUTIA TIOTOMCTBA M OTOOP 10 TEHOTHUITY ¢ TToMoIIbio aHaym3a JJHK.

HckyccTBeHHBI MyTareHe3 KaK METOJA CeJeKIMOHHON paboThl. PanuanuoHHBII M XUMHYECKHA
MyTareHe3 Kak HMCTOYHHUK MYTallMid Yy KyJIbTYpHBIX (opM oOpraHu3moB. Vcrnonb3oBaHuE TEHOMHOTO
penakTHupoBaHUs U MeTo10B pekoMOnHaHTHBIX JJHK 11 monydeHnus ncxogHoro Matepuana sl CeNeKInu.

[Tomyuenue nonuruionoB. BHyTpuBHIOBas rulGpuamnsanus. Biau3kopoacTBeHHOE CKpelIuBaHue, WU
uHOpuauHr. HeponcTBeHHOe ckpeluBaHue, Wi ayTOpuauHr. ['eTepo3uc u ero npuuuHbl. Vcnonb3oBaHue
rerepo3uca B cenekiuu. OtnanéHHas rubpuauzanus. [Ipeogonenne Oecrionus MEXBHUIOBBIX THOPHIOB.
JlocTr>KeHHs CeIeKIMU PACTEHUI U )KUBOTHBIX. «3€1E€HAs peGONIOYUsLY.

CoxpaHeHHe M M3yYEeHHE T€HETUYECKUX PECYPCOB KYJIbTYPHBIX PACTCHUN M MX JUKUX POIUYCH ISt
CO31aHMS HOBBIX COPTOB U TMOPHUIOB CENbCKOXO3SIMCTBEHHBIX KYNbTYp. M3y ueHue, coxpaneHue u ynpaegienue
2eHEMUYECKUMU Pecypcamu  CeNbCKOXO3AUCMBEHHbIX U NPOMbBICIOBbIX JHCUGOMHBIX 6 YEeNAX YVIAVUUIeHUs
Cyuecmsyrouux U co30aHusi HO8bIX NOPOO, JUHUL U KPOCCO8, 8 MOM HUCIEe C NPUMEHEHUEeM COB8DEMEHHbIX
MemOo008 HAYUHBIX UCCIIe008AHUL, NEPeO08blX UOeU U NEPCNEKMUBHBIX MEXHOI02ULL.

JdeMoHcTpannmn

[Toprpersr: H. U. BaBunos, U. B. Muuypumn, I'. 1. Kapneuenko, I1. I1. Jlykssnenxo, b. JI. Acraypos, H.
bopnoyr, /1. K. benses.

Tabmuupbl U cxeMbl: «lleHTpbl MPOUCXOXKACHUS W MHOro00Opa3vs KyJIbTYPHBIX pacTeHUi», «3aKkoH
FOMOJIOTUYECKUX PSAJOB B HACIEACTBEHHOM HW3MEHUMBOCTH», «MeTtonpl cenekuumn», «OTnanéHHas
ruOpuan3anms», «MyTareHesy.

JlaGopaTtopnas padora «/3yueHne cOpToB KyJIbTYPHBIX PACTEHUN M OPOJ JOMAITHUX KUBOTHBIX).

JlabopaTopnas padora «/3ydeHre METOJIOB CEJIEKIIUN PACTCHUI.

IMpakTnueckas padora «IIpuBrBKa pacTeHUI».



Ikekypeust «OCHOBHbIE METOABI U JOCTHXKEHHUS CEJIEKIIMU PAaCTEHUH U JKUBOTHBIX (Ha CEJIEKIUOHHYIO
CTaHLIMIO, TUIEMEHHYI0 (epMy, COPTOMCIIBITATENIbHBIH Y4aCTOK, B TEIUNIMYHOE XO3AHCTBO, B J1aOOPAaTOPHUIO
arpOyHUBEPCHUTETA WM HAYUYHOTO LIEHTPA)».

Tema 16. BuoTexHoJI0rusi U CHHTeTHYeCKasi OMo10rus

OOBeKTHl, UCTIOTb3yEMble B OMOTEXHOJIOTUH, — KJIETOYHBIE U TKAHEBBIE KYJIbTYPbl, MUKPOOPTaHU3MBI,
UX XapakTepucTuka. TpaauiuoHHass OMOTEXHOJOTHsA: XJeOonedeHue, TONyYeHUE KHUCIOMOJIOYHBIX
MPOAYKTOB, BHUHOAenue. MukpobOuonornueckuid cunre3. OOBEKTbl MHUKpPOOHMOJIOTMYECKUX TEXHOJIOTHM.
[TponsBocTBO Oenka, aMUHOKHCIOT M BUTAMUHOB.

Coznanue TEXHOJIOTUN U MHCTPYMEHTOB Li€JICHANPaBICHHOTO0 U3MEHEHHSI 1 KOHCTPYHUPOBAHUSI TEHOMOB
C LENbI0 TOJIYYEHUS OPraHU3MOB M HMX KOMIIOHEHTOB, COJEp/KallMX HE BCTPEYAIOLIUECS B IPHUPOJE
OMOCUHTETUYECKHE TTYTH.

Knerounas mmxenepus. MeTonbl KyJabTypbl KJIETOK M TKaHEeW pacTeHUil M >KMBOTHBIX. KproOaHKH.
Comarnueckasi THOpUIM3AMS W COMaTHYECKHi SMOpuoreHe3. lcronb3oBaHHWE TaIlJIONIOB B CEJICKIIUH
pacteHuil. [lonyuenue MOHOKNOHANbHBIX aHmumen. Hcnonvzoeanue MOHOKIOHANbHLIX U NOJIUKIOHATbHBIX
anmumen 6 meouyure. VICKyCCTBEHHOE OIUIOJOTBOpPEeHHE. PEKOHCTpYKIMs SHIEKIETOK M KIOHHUPOBAaHUE
KUBOTHBIX. MeETOA TpaHCIUIAHTAllMU siAep KIETOK. Texwonocuu 0300posieHus, KyibmMUusuposanus u
MUKPOKIOHATILHO20 PA3MHOINCEHUS CENbCKOXO3AUCMBEHHBIX KYAbMYP.

XpoMOCOMHass W TEHHas UWHXEHepus. VICKyCCTBEHHBIM CHUHTE3 T€Ha U KOHCTPYHpPOBaHME
pexombuHanTHbIX J{THK. Cosoanue mpanceennvix opeanuzmos. JIOCTUKEHNUS U IEPCHIEKTUBBI XPOMOCOMHOM U
TeHHOM MH)XKEHEepUHU. DKOJOTHUECKUE U ITUYECKUE MTPOOIEeMbl TeHHON MHXKEHEPHUH.

Menununckue  O6morexHonoruu. I[loctreHomuas uudpoBas  memguruua.  [II[P-mmarnocTtuka.
MeTabo0MHBIN aHaIM3, TCHOLCHTPUYECKUM aHajau3 MpoTeoMa 4eJoBeKa JUIs OLEHKH COCTOSHHUS €ro
310poBbs. Mcnonp30BaHue CTBOJIOBBIX KJIETOK. TapreTHas Tepamnus paka. 3D-0nounxenepus i pa3paboTKu
(GyHIAMEHTAJIbHBIX OCHOB MEIUIMHCKUX TEXHOJOIMH, CO3/1aHUSl KOMIUICKCHBIX TKaHEH COYeTaHHEM
TEXHOJOTMI TpEXMEPHOro OMONPUHTHHra U ckadoyauHra s pelieHus 3a4ad MepCOHATM3UPOBAHHOM
MEIULIVHBI.

Coznlanue BEKTOPHBIX BAKIMH C LIEJbI0 0OecreyeHus: KOMOMHUPOBAHHOM 3alUThl OT BO30yauTeneu
OPBMU, ycraHoBieHHE MOJEKYJISAPHbIX MeXaHU3MOB ¢yHkunoHupoBanus PHK-conepxkamux Bupycos,
BBI3BIBAIOIINX 0CO0O0 OMAacHbIe 3a00I€BaHMsI YEIOBEKA U KUBOTHBIX.

JdemMoHcTpanuu

Tabmunel u cxembl: «lcronb3oBaHME MHUKPOOPTaHW3MOB B IPOMBIIIJIEHHOM IPOU3BOJICTBEY,
«Knerounas nHxeHepus», «I'eHHas HHXEHEPUY.

JladopaTopnasi padora «3yueHne 0O0beKTOB OMOTEXHOIOTHI.

IIpakTyeckas padora «lloayueHne MOJIOYHOKHUCIIBIX IPOAYKTOBY.

Jkekypeust «buorexHonoruss — BakHEHIIas MPOU3BOJAUTENIbHAs CHJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTUYECKOE MPOU3BOICTBO)».

11 KUIIACC

Tema 1. 3apoxkaeHue u pa3BUTHE IBOJIOIHOHHBIX MPeICTABJIEHNH B OMOJIOTHH

OpomtonmonHas teopust Y. Jlapsuna. [Ipeanoceiiku BO3HUKHOBEHHS AapBUHM3MA. JKU3HB U HaydHas
nestenbHOCTh Y. JlapBuHa.

JBuxymme cuisl 3Boionud BUIOB 1o Y. JlapBuHy (BbICOKAass WHTEHCHBHOCTh PpPa3MHOXKEHUS
OpraHU3MOB, HACIEACTBEHHAs] U3MEHYHBOCTh, OOpHOa 3a CyIIeCTBOBAHUE, ECTECTBEHHBIN U MCKYCCTBEHHBIN
oTOOoD).

Odopmnenne cunternueckoil Teopuu HBomonuu (CTD). HeittpanbHas Teopusi SBONIOIHH.
CoBpemeHHast 3BONIOLUOHHAs OMOJIOTUs. 3HAYEHHUE BOJIIOLIMOHHON Teopuu B (POPMUPOBAHUM €CTECTBEHHO-
Hay4YHOW KapTHUHBI MUDA.

JleMoHCcTpaLuu

[TopTpetsl: Apucrorens, K. Jlunnein, XK. b. Jlamapk, 3. XK. Cent-Unep, XK. Krosbe, Y. Hapsun, C. C.
Yersepukos, 1. U. llImansraysen, . Xonnenn, . K. benses.

Tabnuner u cxembl: «Cucrema xxuBoit mpupoasl (mo K. Jlunnero)», «JlecTHula KUBBIX CylIecTB (110
Jlamapky)», «MexaHu3M (HopMUpOBaHHS MPUCIIOCOOICHHUN y pacTeHUi 1 KUBOTHBIX (1o Jlamapky)», «Kapra-
cxema Mapmpyrta nyTtemectBus Y. JlapBuna», «Haxomkm Y. JlapBunan, «®Dopmbl OOphOBI 32
cymectBoBaHuey, «[lopoer romy6eit», «MHOrooOpasue KylnbTypHBIX (POpM KarycThbl», «Ilopoabl jomamHux



KHUBOTHBIX», «Cxema oOpa3oBaHus HOBBIX BUAOB (10 Y. JlapBuny)», «Cxema COOTHOIIEHUS ABMXKYIIMX CHII
ABOJIIOLIUNY», « OCHOBHBIE TIOJIOKEHUS CUHTETUYECKON TEOPUH IBOJIIOLIUN.

Tema 2. MuUKpo3BoOIIOLUSA U €€ pe3yJIbTaThl

[Tomynsmus Kak 3aeMEHTapHas €QUHMIA dBONIONUH. COBPEMEHHBIE METO/BI OLIEHKH T'€HETHYECKOIO
pazHoOOpa3usi U CTPYKTyphl momyisiinuil. 3MeHeHune reHooOHIAa TMOMYJISIUM KakK d3JIEMEHTapHOE
HBOJIIOIIMOHHOE sIBIEHUE. 3aKOH reHeTnyeckoro pasHoBecus Jlx. Xapau, B. Baiin6epra.

DneMeHTapHble (aKTOphl (ABMXKYIIUE CUJIBI) IBONIONMUA. MyTanmoHHbd Tporecc. KomOunatuBHas
U3MEHYUBOCTb. Jlpeiid reHoB — ciaydaliHple HEHANpaBlIEHHbIE M3MEHEHHUS YacTOT ajulesiel B MOMyJNSLHUsX.
Dddexr ocHoBarensi. Igpgexm oOymouiiounoeo eopaviwika. CHUdMNCEHUE 2eHemUYecKo20 pPa3zHo00pasusl.
npuuunvl u creocmeus. Ilposenenue sghghexma Opeiigha 2enos 6 6orvwux U Manvix nonyrayuax. Murpamum.
W3omstust monynsiuuii: reorpadudeckas (mpocTpaHCTBEHHAs ), OMoIoruueckast (pernpoayKTUBHas).

EcrecTBenHblii 0oTOOp — HampaBistomuid ¢akrop sBomonud. DopmMbel ecTecTBEHHOro o0TOOpa:
JOBIKYIIUHN, CTAOMIM3MPYIOWIUH, pa3pbiBaominil (qu3pyntuBHbIi). IlomoBoit or6op. BosHukHOBeHHE u
ABOJIFOLINS COLIMAJIBHOTO MMOBEACHUS )KUBOTHBIX.

[Tprcnoco0aeHHOCTh OPTaHU3MOB KaK pe3ysibTaT MUKPOIBOMIONUH. BO3HUKHOBEHHE MPUCTIOCOOICHHM
y opranuzMoB. Apomopdospl u uamoamantauuu. llpumepsl npucnocoGneHuil 'y  OpraHU3MOB:
Mophonoruueckue, duznonoruyeckue, OMOXHMHYECKUE, MOBE/ICHYECKUE. OTHOCUTENBHOCTh
IPUCIIOCOOICHHOCTH OPTaHU3MOB.

Bun, ero kpurepun u cTpykTypa. BumooOpa3oBaHue Kak pe3ysnbTaT MUKpPO3BOJOUMHU. M3omsums —
KIo4eBoil  ¢akTop BumooOpazoBanus. Ilytm wu  cmocoObl  BHIOOOpa3oBaHMA: — aJUIONATPUUECKOE
(reorpaduueckoe), cuMnaTpUYecKoe (IKOJIOTUYECKOE), «KMTHOBEHHOE» (MOIUILIONAN3aLNs, THOPUIN3ALINS).
JIMTeIbHOCTD BOJIIOLMOHHBIX ITPOLIECCOB.

Mexanu3mbl GOpMUPOBAHUS OMOJIOTUYECKOTO Pa3HOOOpa3usl.

Ponp 3BOMIOLIMOHHON OHOIOTMM B pa3pabOTKe HAy4YHBIX METOJIOB COXpaHEHHsI OMOpa3HOOOpasus.
MukposBOIIONMS U KO3BOJIOLHMS Napa3UTOB M UX X035€B. MexaHu3Mbl (POpMHpPOBAHUS YCTOWYMBOCTU K
AHTUOUOTHKAM U CIIOCOOBI OOPHOBI C HEM.

JleMoHCcTpaLun

IToptpetsr: C. C. YetBepukos, J. Maiip.

Tabmunel U cxeMbl: «MyTallmoHHass U3MEHUUMBOCTHY, «llomynsuuoHHas cTpykTypa Buia», «Cxema
NposiBIEHUs] 3aKkoHa Xapau—BaiinOepra», «/[Bumkymine CHIBI 3BOJIOLUN», «DKOJIOrHYecKas H30JIus
MOMyYJIAIMKA ceBaHCKON (openm», «I'eorpaduueckass U30JAIMS JTUCTBEHHUIIBI CHOMPCKOM W JIMCTBEHHUIIBI
Jnaypckoi», «IlomynsuoHHbIE BOIHBI YNCIEHHOCTH XMIHUKOB M XKEPTB», «Cxema NeiCTBUS €CTECTBEHHOTO
orbopay», «DopMbl OOpPBEOBI 3a cymiecTBOBaHHE», «HIYCTpUAIBHBIN MenaHu3M», «JKUBBIE HCKOITaeMBIC),
«IIOKpOBUTENBCTBEHHAs ~ OKpacka  JKUBOTHBIXY, «IIpenynpexnaromias OKpacka  JKHBOTHBIX),
«®uznonoruueckue agantauun», «I[IpucnocoOIeHHOCT, OpraHUu3MOB M €€ OTHOCUTENBHOCTHY, «Kpurepuu
BUAa», «Buabl-nBoitHukmn», « CTpykTypa BUJa B npupojie», «Crnocodsl BunooodpazoBanus», «I'eorpadguueckoe
BUJ000pa3oBaHne TpEX BUAOB JIAHIBILIEH», «OKOJIOIMUECKOe BUA000pa30BaHUE BHUJIOB CHUHUID,
«ITonunnounnsl pacrenuit», «KamycrtHo-peneunsii THOpUI.

Ob6opynoBanue: repOdapuu pacTeHUH, KOJJICKIIMH HACEKOMBIX, Yydela MTHIl U 3BEpei ¢ ImpuMepaMu
pa3IMYHBIX MPUCIOCOOJICHUH, Uyyena NTUI U 3Beped pa3HbIX BUAOB, repOapuM pacTeHUN ONM3KUX BHJIOB,
00pa30BaBIINXCS PA3IMYHBIMU CITIOCOOAMU.

JlaGopaTopHas pa6oTa «BplsiBIeHNE H3MEHUYUBOCTH Yy 0COOEH OJTHOTO BUIA».

JlaGopaTopHnas padora «IIpucnocoOneHnss OpraHu3MOB U MX OTHOCUTEINIbHAS [1€I1€CO00Pa3HOCTDY.

JlaGopaTopHas paGora «CpaBHEeHHE BUJIOB I10 MOP(HOIOTHIECKOMY KPUTEPUIO».

Tema 3. Makpo3Bo/ilonus U €€ pe3yJibTaThbl

Metoael  u3ydeHHMs MakpolBoarouuu. [laneoHrosnornueckne  METOABl  M3YYEHHsS  OBOJIIOLIMM.
[Tepexonnbie GOpMBI U PUIOTEHETUIECKHE PAIBI OPTAHU3MOB.

buoreorpaguueckue meronsl u3yuyeHus sBoironuu. CpaBHeHue ¢uiopbl M (ayHbl MaTEpUKOB U
ocTpoBOB. bruoreorpaduueckue oomactu 3eMiau. BUIbI-5HIEMUKHT U PETUKTHI.

OMOPHOIOrHYECKUE U CPAaBHUTEIbHO-MOP(OIOrnYecKkre MEeTO/Ibl U3ydeHus 3Botolnu. ['eHeTnueckue
MEXaHHU3MbI SBOJIFOIIMM OHTOIE€HE3a U MOSBICHMSI BOJIIOLMOHHBIX HOBLIECTB. | OMOJIOrMYHbIE U aHAJIOTUYHbIE
opranel. PyauMeHTapHble oOpraHbl M aTaBU3Mbl. MOJIEKYJISIpHO-TEHETUYECKHE, OHOXMMUYECKHE U
MaTeMaTHYECKUe METOJbl U3y4eHHUs 3BoJoLUuU. ['oMonornunbeie reHbl. CoOBpeMEHHbIE METO/bI IOCTPOEHUS
(UIOreHeTUYECKHX IEPEBBEB.

XPpOMOCOMHBIE MyTalli{ U 3BOJIIOLMSI TEHOMOB.



OO6mue 3akoHOMEpHOCTH (mpaBwiia) dBoftouuu. [lpunyun cmenvt @yuxkyut. HeobpatumocTs
IBOJIIOLIMU. AaniTUBHAA paananus. HepaBHOMEPHOCTh TEMIIOB BOJIIOLINH.

JleMoHCcTpaLun

IToptpetsr: K. M. bap, A. O. KoBanesckuii, @. Mroinep, 3. I'ekkensb.

Tabnunpl U cxeMbl: «DUIOTEHETHUYECKUN P JomWaan», «ApPXEONTepuKe», «3Bepo3yOble sIepb»,
«Crerouedansl», «Punnoputsy, «CeMeHHbIE MAaOPOTHUKNY, «broreorpaduueckue 30Hb1 3emin», «/peiid
KOHTHUHEHTOBY», «Penuktsl», «HauanbHble cTaauu >MOPHUOHAIBLHOTO Pa3BUTHS MO3BOHOYHBIX >KUBOTHBIX),
«I'oMoNIOTHYHBIE ¥ aHAJIOTHYHBIE OpraHb, «PyTUMEHTBI», «ATaBU3MBD», «XPOMOCOMHbBIE HAOOPHI YeJIOBEKa
U IIMMIIaH3e», «[ TaBHbIe HallpaBiIeHUs YBOIIOIUNY, «O0I1IHe 3aKOHOMEPHOCTH IBOJIIOLIUNY.

OO6opynoBaHue: KOJUJIEKIUH, TepOapuH, MYJSHKM HCKOMAEMBIX OCTaTKOB OPraHHU3MOB, MYJIDKU
TOMOJIOTHYHBIX, aHAJIOTUYHBIX, PYAUMEHTAPHBIX OPIaHOB U aTaBU3MOB, KOJUIEKIIMH HACEKOMBIX.

Tema 4. IIponcxoskaeHue u pa3BuTHE )KU3HU Ha 3emiie

Hayunble rumote3sl NpOUCXOXKIAEHHS >XKU3HM Ha 3emie. AOuoreHes u mnaHcrnepMmus. JloHayuyHble
NPEJCTaBICHUS O 3apPOXKICHUM KU3HU (KpeallnoHU3M). [ moTesa mocTOsTHHOTO caMO3apOoXkKICHUS )KU3HU U €€
onposepxenue onbitamu ®. Penu, JI. Cnannannanu, JI. [Tactepa. [Iponcxoxaenne u3HA U acTPOOUOIIOTHSI.

OcHoBHBbIE 3Tanbl HeOpraHndeckou 3onmonuu. [Inanerapnas (reosorndyeckas) 3BoaroLUsA. XUMUUECKAs
ABONTIONMA. AOMOTEHHBIN CHHTE3 OpraHUYeCKuX BemecTB u3 Heoprannueckux. Oneir C. Mmmiepa u I'. IOpu.
Ob6pa3zoBanue nonumepoB U3 MoHomepoB. Koanepsarnas runore3a A. M. OmapuHa, rumnoresa MnepBUYHOIO
OynboHa [x. Xonzaeina, reneruueckas runoresa I'. Ménnepa. Pubosumsl (T. Yek) u runoresa «mupa PHK»
V. I'un6epra. ®opMupoBanue MeMOpaH U BOSHUKHOBEHHUE MTPOTOKIIETKH.

Uctopus 3emnu u metonsl e€ mzyueHus. Vckomaemble opranuueckue octaTku. ['eoxpoHosnorus u eé
MeToabl. OTHOCHTENbHAS M a0COIIOTHASL F€OXPOHOJIOTUS. ['e0XpOoHOIOrnYecKas IKajia: S0HbI, 3pbl, HEPUOJIBL,
AIOXHU.

HavanbHble 3Tanbl opraHuyeckoi sBositonMU. [losBieHHE M IBOMIIOLMS NEPBBIX KIETOK. DBOJIIOLMS
MeTtabonusma. Bo3HuKHOBeHHME mepBbIX 3KocucTeM. CoOBpeMEHHbIE MHUKPOOHBbIE OMOIUIEHKM KakK aHajor
nepBbIxX Ha 3emiie coobiecTB. CTpoMaToiauThl. [IpokapuoThI U SYKapHOTHI.

[Ipoucxoxnaenue  sykapuoT  (cuMOMOreHe3).  OBOJIOLIUMOHHOE  MPOHUCXOXKJIEHHE  BHPYCOB.
ITponcxoxaeHne MHOTOKJIETOYHBIX OpPraHM3MOB. BO3HMKHOBEHHME OCHOBHBIX TIPYII MHOTI'OKJIETOYHBIX
OpraHU3MOB.

OcCHOBHBIE 3Tarnbl YBOJIOIUH BRICHIMX pacTeHH. OcHOBHbBIE apoMOopdo3bl pacTeHU. Bbixoa pactenuit
Ha cyury. [losiBneHne cropoBbIX pacTeHUI 1 3aBoeBaHue UMHU cymu. CemeHHble pacTeHus. [Ipoucxoxaenue
LIBETKOBBIX PACTEHHUH.

OCHOBHBIE 3Tanbl YBOJIIOLUH KUBOTHOTO MUpa. OcHOBHBIE apoMOp(]O3bI )KUBOTHBIX. BeHackas (dayHa.
KeMOpuiickuil B3pbIB — MOSBIECHHE COBPEMEHHBIX THUIOB. llepBble XopaoBble >KuBOTHBIE. JKU3HB B BOJE.
OBomonusi MO3BOHOYHEIX. [Iponcxoxnenne amduouii m pentwimid. [IpoucxoxaeHne MIICKOTHUTAIONINX U
ntul. [IpuHnun kmrodyeBoro apomopdoza. OcBoeHue OEClO3BOHOUYHBIMU U TO3BOHOYHBIMU JKUBOTHBIMU
CyIIN.

Pa3Butne *u3HN Ha 3eMJie 1O 3paM U MEpUOJaM: apXeH, MPOTEpO30M, Naneo30i, Me30301, KaliHO30M.
OO0miass xapakTepuCTHKAa KiIUMaTa U TeoJIOTMYEeCKUX IporeccoB. l[losBieHne M pacuBeT XapaKTEPHBIX
OpPraHu3MoOB. YTiaeo0pa3oBaHME: €ro yCJIOBHS U BIMSHUE HA T'a30BbIi cocTaB aTMOC(EpHI.

MaccoBble BBIMUPAaHHS — 3KOJOTMYECKHE KPHU3UCHI Mpouuioro. IIpuyuHBI W cIeACTBHS MacCOBBIX
BbIMUpaHUi. COBpEMEHHBIM 3KOJIOTMYECKMH KpHU3UC, ero ocobeHHoctu. IIpoGiema coxpaHeHus
OouopaszHooOpazus Ha 3emIie.

CoBpeMeHHas cucteMa opraHuyeckoro mupa. ITpunnuns! kinaccudukanun opranusmMoB. OCHOBHbIE
CUCTEMaTUYECKUE TPYyMNIIbl OPIraHU3MOB.

JdeMoHcTpannmn

[Toprpersr: @. Penu, JI. Cnannanuanu, JI. [lacrep, Y. YI. Meunukos, A. W. Onapun, JIx. Xonnei, I'.
Ménnep, C. Munnep, I'. FOpu.

Tabmuupt u cxembl: «Cxema ombita @. Pemuy», «Cxema ombita JI. Ilactepa mo wu3ydeHuro
camo3apoxaeHus xkusHu», «Cxema onsita C. Mmmepa, I'. IOpu», «OTansl HEOPraHUYECKON IBOIIOLUNY,
«I'eoxpoHonornyeckas wmkaita», «HauanpHble 3Tanbl OpraHudeckoi 3Boironun», «Cxema o0pa3zoBaHUS
JYKapHOT MyTéM cumOuoreHesa», «Cucrema xuBod npupoab», «CrpoeHue BHpYcay, «ApoMop¢o3bl
pactenuit», «Punnogute», «OMXHOKICTOUHBIE BOJOPOCTH», «MHOTOKJIETOYHBIE BOJOPOCIN», «MXW»,
«[TanmoporHukn», «l'onocemenHsle pacreHus», «OpraHsl IBETKOBBIX pacTeHui», «Cxema pa3BHTHUSA
YKUBOTHOTO MUPa», «ApoMopdo3bl KUBOTHBIXY», «[IpocTelimmey, «Kumeunononoctasiey, «Ilmockue yepm»,
«Unenucronoruey, «PpiObl», «3emHOBOAHBIEY, «lIpecmbikatommecs», «IlTuuby, «MaekonuTaromuey,



«Pa3BuTHe XU3HM B apxeHckoW spey, «Pa3BuThe XW3HM B MPOTEPO30MCKOW 3pey, «Pa3Buthe xu3HU B
MaJICO30UCKOM 3pey», «Pa3BUTHE KU3HU B ME3030MCKOU 3pe», «Pa3BuThe XKU3HM B KaWHO30MCKOW 3pe»,
«CoBpeMeHHas ccTeMa OpPraHMYeCcKOro MUpPay.

Ob6opynoBanue: repObapuM pPACTEHUH pPA3TUYHBIX OT/AEIOB, KOJUIEKIIMM HACEKOMBIX, BIIaXKHBIE
IpenapaTbl KUBOTHBIX, PAKOBUHBI MOJUTIOCKOB, KOJUIEKIIMH MTJIOKOXHUX, CKEJIEThl MO3BOHOYHBIX KHUBOTHBIX,
qyyesla NTHULl M 3Beped, KOJUIEKIMM OKaMEHEJIOCTEW, IOJE3HBIX HCKOIAEMBIX, MYJISKH OPraHM4eCKHX
OCTAaTKOB OpraHU3MOB.

BupryanbHasa na0opatopHasi padora «MonenupoBanue onbsiToB Muiuiepa—lOpu no usydenuro
a0MOTEHHOTO CHHTE3a OPTaHNYECKUX COSTMHEHU B IEPBUYHOM aTMOChepey.

JlabopaTopHasi pabora «/3ydeHue n onucaHnue UCKOMAEMbIX OCTAaTKOB IPEBHUX OPraHU3MOBY.

IIpakTHyeckas padora «3ydyeHne ocoOEHHOCTEN CTPOEHUS PACTEHUH pa3HbBIX OTAEIOBY.

IIpakTnyeckas padora «l3yyeHne ocoOOEHHOCTEH CTPOCHNUS TO3BOHOYHBIX KUBOTHBIXY.

Tema S. IIpoucxoxkaeHue 4eJJ0BeKa — aHTPONOTreHe3

Pa3nensl u 3agaun aHTPONOJAOrUU. MeTo 1l aHTPOIIOJIOTHH.

CraHOBJIEHHE NPEJCTABICHUN O MPOMCXOXKICHUM YesoBeka. Penurnosnsie Bo33peHusa. CoBpeMeHHbIE
Hay4yHbIE TEOPUHU.

Cxo/1cTBO UenoBeKa C )KMBOTHBIMU. CHCTEMaTHYECKOE MOJIOKEHHE yesioBeka. CBUIETENbCTBA CXO/ICTBA
YeJOoBeKa €  JKMBOTHBIMH:  CpPaBHUTEIbHO-MOP(OIOrHuyeckue, HMOpHOIOrUdYeckre,  (HhU3HOIOro-
OnoxuMuueckue, moBeneHuyeckue. OTauuMsg 4YelloBeKa OT >KUBOTHBIX. [IpsMoXokaeHHMe M KOMILIEKC
CBSA3aHHBIX C HUM IPU3HAKOB. Pa3BuTHE rOJJOBHOIO MO3ra U BTOPO CUTHAJIBHOM CUCTEMBI.

JBuwxymme cuibl  (pakTopsl) aHTpomoreHesa: Ouojoruueckue, conuaibHble. COOTHOLIEHHE
OMOJIOTUYECKUX U COLUANIBHBIX (PAKTOPOB B aHTPOIOT€HE3E.

OcHOBHbBIE CTaauU aHTpOIIOreHe3a. PaHHHe dYenoBekooOpa3Hble 00€3bsiHbI (IIPOKOHCYJIbI) U paHHHE
HOHTHJIBl — OOIIME MpeIKU YeIOBEeKOOOpa3HbIX 00€3bsiH M JtoJIeil. ABCTPAJONUTEKH — JIBYHOTHE IMpPEIKU
mojel. YenoBek yMelbli, epBble U3rOTOBICHUS OpyAul TpyAa. YemoBeK NpsMOXOIAIUN U IEPBbIA BBIXOL
mrozeit 3a mpenensl Adpuxu. YenoBek reienboeprekuii — oOmuil Nperok HeaHAEePTaIbCKOrO YeIOBeKa U
YeIoBeKa pa3yMHOro. YenoBek HeaHAEPTAIbCKUN Kak BHU[ JIOJECH XOJOAHOTO KiauMmara. YernoBek pa3yMHbIN
COBPEMEHHOT0 THUIIA, ICHUCOBCKUH YEJI0BEK, OCBOCHHE KOHTUHEHTOB 3a npenenaMu Adpuku. [TaneoreHetnka
Y TIaJIEOT€HOMHUKA.

DOBOJIIOLUS COBPEMEHHOI0 yesioBeka. EcTecTBEHHbIM 0TOOp B MOMYJALMIX yesnoBeka. MyTallMOHHBIN
npouecc u nonuMopdusm. IlomynsiuroHHbIe BOJHBI, Apeld reHoB, Murpamus U «3pQGeKT ocHOBaTENs» B
MOMYJIALMSIX COBPEMEHHOTO YEJIOBEKaA.

UYenoseueckne pacel. [lonsitue o pace. bombiime pacel: eBporeougHas (eBpasuiickasi), aBCTpajio-
HerpouHas (PKBaTopuaibHasl), MOHIOJIOMAHAsA (a3MaTCKo-aMepuKaHcKas). BpeMs u myTu pacceneHus
yeloBeka Mo 1iuaHeTe. EauHCTBO 4enoBeueckux pac. HaydyHas HecCOCTOATENBHOCTh  pacu3Ma.
[Tprcnoco0IeHHOCTh YenoBeKa K pa3HbIM YCIOBUAM OKpYsKarolel cpefbl. BiusHue reorpadudeckoi cpesl
u npeiiha reHoB Ha MOP(OIOTHIO U (PU3UOIOTHIO YETTOBEKA.

MeXIucuuIuIMHapHble METOAbl B (hU3MUECKON (OMOIOTHYECKOi) aHTPOMOJIOTHH. DBOIIOIMOHHAS
AQHTPONOJIOTUS U MaJICOAHTPOIIONOIHS YEJIOBEUYECKUX MONyJsiuuii. buoconnanbHble McCaeI0BaHUs IPUPOIbI
yenoBeka. VccrnenoBanue KOABOMONUN OHOJIOTHYECKOTO U COLIMATBHOTO B YEIIOBEKE.

JleMoHcTpaLun

[Toptpetsi: Y. /lapsun, JI. JIukn, S. . Porunckuii, M. M. I'epacumos.

Tabmuupl 1 cxeMbl: «MeToapl aHTPOMoOJIOTHN», «['0JOBHOM MO3r uenmoBeka», «YemoBexkooOpaszHbIe
00e3bsiHb», «CKeneT ueroBeKa M CKeNeT IuMmnaH3e», «PyIuMeHThl W aTaBU3MbDY, «JIBUOKYyIIHE CHIIBI
AHTPOIIOTeHE3a», «IBOJIOLMOHHOE JPEBO YEJIOBEKa», «ABCTpajonurek», «UemoBek ymensli», «Uenosek
npsaMoxosauminy, «JlenucoBckuil yenoBek» «Heannepranbiply, «KpomanboHIbD, «lIpenku dvenoBekay,
«OTarbl 3BOJIIOLUY YEJIOBEKaY, «Pachl 4eoBeKa.

O6opynoBaHue: MyJISKM OKaMEHEJOCTeH, MPEeIMETOB MaTepHallbHOM KyJIbTYphl MPEIKOB YEIOBEKa,
penpoaykuuu (dotorpadum) KapTuH ¢ MUGDOJIOTHUSCKUMU WU OUOJIICHCKUMHU CHOKETaMHU IMPOUCXOKICHUS
yenoBeka, (ororpaguu HAXOAOK HCKOMAeMbIX OCTATKOB YEJOBEKa, CKEJeT 4YelOoBeKa, MOJENb ueperna
YelloBeKa M 4Yepena HIMMIIaH3€, MOJIedb KHCTU YelOBEKa M KHCTHU IIKMMIIAH3€, MOJENINM TOopca MPEeIKOB
YeJI0BEeKa.

JlabopaTtopnasi paGora «/3ydeHne OCOOEHHOCTEH CTPOCHMs CKelieTa YelOBeKa, CBS3aHHBIX C
MPSAMOXOXKIACHUEM.

IIpakTHyeckas padora «l3ydyeHne 3K0I0rHYECKUX aJalTallui YEIOBEKay.



Tema 6. IKoJI0rMS — HAYKA 0 B3aHMOOTHOLIEHHUAX OPraHU3MOB M HA/IOPraHU3MEHHBIX CHCTEM ¢
OKpY:KaIei cpeaoi

3apoxaeHue U pa3BuTue dkosoruu B Tpyaax A. I'ymOompara, K. ®@. Pynee, H. A. Ceseprona, O.
I'exkens, A. Tencnu, B. H. Cykauésa. Paznens! u 3a1aun akoaoruu. CBsA3b 3KOJIOTHH ¢ APYTUMU HayKaMH.

Metons! akosorun. [loneBsie HaOMIOAEHN. DKCIEPUMEHTHI B AKOJIOTUU: IPUPOAHBIE U J1a00paTOPHBIE.
MonenvupoBanue B DKOJOTMH. MOHHUTOPHHI OKpY’)KalOIIEH Cpeabl: JIOKAJIbHBIA, PETHMOHAIBHBIN U
IJ100aTbHBIN.

3HauEHUE HKOJIOTMYECKUX 3HAHUM NI 4eJ0BEKA. JKOJIOrMYECKOE MUPOBO33PEHNE KaK OCHOBA CBS3EH
yeynoBedyecTBa ¢ npupoaoid. DopMHUpOBaHUE SKOJOTUYECKOW KYJIbTYPhl U HSKOJIOIMYECKOH TPaMOTHOCTH
HaCEJICHUS.

JleMoHCcTpaLun

[Toptpetsi: A. I'ymbonpar, K. ®@. Pynse, H. A. CeBeprios, . I'ekkensb, A. Tencnu, B. H. Cykaués.

Tabmune! u cxembl: «Pa3aensl sxonoruny», «Metoasl 3kogorun», «CxeMa MOHUTOPUHIA OKpYXKaroIleH
Cpenb».

JladopaTopnasi padora «/3ydeHne METOZ0B KOJIOTHUECKUX HCCIICOBAHUI.

Tema 7. Opranusmsl U cpea 0OMTAHHA

Okojoruyeckue (akToppl U 3aKOHOMEPHOCTH HUX JedcTBusA. Kiaccudukanus 3KOIOTHYECKUX
dakTopoB: abmoTuueckue, OHOTHUECKHE, aHTpororeHHole. OOmMe 3aKOHOMEPHOCTH  JACHUCTBUS
skosornyeckux ¢akropo. IlpaBuno wmmHumyma (K. Ilnpenrens, HO. Jlubux). TonepaHTHOCTD.
OBpUOUOHTHBIE M CTEHOOMOHTHBIE OPTaHU3MBI.

Abuotnyeckue ¢pakropbl. CBeT Kak dKoyiornyeckuil ¢akrop. JlelicTBue pa3HbIX YYaCTKOB COJIHEYHOTO
CIEKTpa Ha OpraHU3Mbl. OKOJOTMYECKHE TPYIIbl PAaCTEHMM M JKUBOTHBIX II0 OTHOLICHUIO K CBETY.
CurnanbHas poiib cBeTa. PoTonepuoan3M.

Temmneparypa kak skosoruueckuit pakrop. [eiictBue temmneparypbl Ha opranusMel. IloiikunoTepmMHble
Y TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHbBIE U CTEHOTEPMHBIE OPraHU3MBI.

BrnaxxHocTe kak skojoruueckuil gaxtop. IlpucnocobneHust pacTeHHi K NOAJIEPKAHUIO BOJHOIO
Oananca. Knaccudukamus pacteHuid mo OTHOHIEHUIO K Boje. [Ipucrnocobnenns >KHBOTHBIX K W3MEHEHHUIO
BOJIHOT'O pEXKUMa.

Cpenpl oOUTaHUs OPraHM3MOB: BOJIHAs, HA3€MHO-BO3/yIlIHAs, TOYBEHHAsI, TTTyOMHHAs MOJANOYBEHHAs,
BHYTpHOpraHu3MeHHasi. PU3NKO-XMMHUYECKHEe 0COOEHHOCTH cpell oouTaHust opranuzMoB. [IpucnocoOnenus
OpPraHU3MOB K ’KU3HH B Pa3HbIX Cpeliax.

buonornueckne purMmbl. BaemHne u BHyTpeHHUE puTMBL. CyTOUHBIE W TOJUYHBIE PUTMBL.
[Tprcnoco0aeHHOCTh OPTaHN3MOB K CE30HHBIM U3MEHEHUSAM YCIIOBUH JKU3HH.

Kuznennsie Gopmbl opranu3moB. [loHsTHe o xu3HeHHOH (opme. JKu3HeHHBIE (OPMBI PACTEHMI:
JepeBbsl, KYCTApHUKH, KYCTapHUYKH, MHOTOJIETHHE TpPaBbl, OJHOJETHHE TpaBbl. JKU3HEHHBIE (OPMBI
YKUBOTHBIX: TUIPOOMOHTHI, F€OOMOHTHI, a9p0ONOHTEL. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HHU.

bruotnyeckue paxTopsl. Buasl OMOTHYECKUX B3aMMOACHCTBHI: KOHKYPEHIIUS, XHITHNYECTBO, CHMOHNO03
u ero ¢opmsl. [lapa3sutusm, koonepauus, MyTyaau3M, KOMMEHCAIN3M (KBapTUPAHTCTBO, HAXJIEOHUYECTBO).
Herpoduueckne B3ammoneiicTBus (Tommyeckue, Qopuueckue, ¢adpuueckue). 3HaueHHE OMOTHYECKUX
B3aUMOJICHICTBUH U1 CYLIECTBOBaHMS OpPraHU3MOB B cpele ooOurtaHus. [IpyHIUN KOHKYPEHTHOIO
UCKJTIOYEHMS.

JdeMoHcTpannmn

Tabmuubl U cxembl: «DKojorudeckue (akToper», «CBETOBOH CHEKTP», «DKOJOTHUECKUE TPYIIIBI
JKUBOTHBIX [0 OTHOIICHHIO K CBETY», «TE€IIOKpOBHBIE XUBOTHBIE», «XOJIOJHOKPOBHBIE >KUBOTHBIEY,
«DU3HONIOrMYeCcKUEe alanTaluu KUBOTHBIX», «Cpenbl oOMTaHUS OpraHu3MOB», «bHojormueckue pUTMBD,
«KuzHennsle Gopmbl pacTeHuil», «Ku3HEHHBIE (OPMBI KUBOTHBIX», «IKOCHCTEMA LIMPOKOIMCTBEHHOI'O
necay, «KocucTeMa XBOMHOTO Jiecay, «llenu nuranusy, « XumuuyectBoy, «Ilapasutuzmy», «KonkypeHus»,
«Cumonosy, «KomMmencanmsm.

OOGopynoBanue: repbapud pacTeHUM W >KUBOTHBIX, NPHUCIOCOOJICHHBIX K BIUSHUIO Pa3IUYHBIX
HKOJIOTHUECKUX (PAKTOpOB, repOapuu CBETOINIOOMBBIX, TEHENIOOMBBIX M TEHEBBIHOCIUBBIX PACTECHHH,
CBETOJIOOMBBIC, TEHENOOMBBIE W TEHEBBIHOCIMBBIE KOMHATHBIE pACTCHHUsS, TepOapuu ¥ KOJUICKIIMU
TEIUIONIOOMBBIX, 3MMOCTOMKHMX, MOPO30YCTOMYMBBIX PACTEHH, Yydesa NTHULl U 3Bepeil, repbapuu pacTeHuil,
OTHOCSIINXCS K TUTpoduTaM, KcepopuraM, Me30(pUTaM, KOMHATHBIE PACTEHHs JAHHBIX TPYII, KOJUICKIIMA
’KMBOTHBIX, OOMTAIOLINX B Pa3HBIX cpenax, repbapuy M KOJUIEKLUH PacTeHUH M KMBOTHBIX, 00JIaJaroNIUX
yepTaMu MPUCIIOCOOJIEHHOCTH K CE30HHBIM U3MEHEHMSIM YCIIOBUM KU3HU, repOapru U KOJUIEKIIMM PaCTEeHUN U



KUBOTHBIX PA3JIMYHBIX )KU3HEHHBIX (POPM, KOJIJICKIIMH )KUBOTHBIX, YUaCTBYIOIIMX B PA3TUYHBIX OMOTHUECKUX
B3aUMO/ICHCTBUSIX.

JlabopaTopHasi padora «BrisiBiIeHHE TPUCTIOCOOJICHUI OPTaHU3MOB K BIIUSTHHIO CBETaY.

JlabopaTopnasi pa6oTa «BrisiBneHe MPUCTIOCOOIECHUI OPraHU3MOB K BIUSHUIO TEMIIEPATYPhD».

JlabopaTopHasi paboTa « AHATOMUYECKHE OCOOCHHOCTH PACTEHUHN U3 PA3HBIX MECT OOUTAHUS.

Tema 8. Iko/10rus1 BUAOB M NOMYJIAMI

DKOJIOTHYECKUE XapaKTEePUCTUKUA momyssiuu. [lomynmsammst kak Owosormueckast cucrema. Ponb
HEOJTHOPOJHOCTH Cpebl, (U3NYECKUX OaphepoB M OCOOCHHOCTEH OHOJIOTMM BUIOB B (OPMUPOBAHUU
MPOCTPAHCTBEHHOU CTPYKTYphI Momyssiiuidi. OCHOBHBIE TOKA3aTeNu MOMYJISIUNA: YHUCICHHOCTh, IUIOTHOCTD,
BO3pAacCTHas U MOJIOBAsi CTPYKTYpa, POKIaeMOCThb, IPUPOCT, TEMII pOCTa, CMEPTHOCTh, MUTPALIMSL.

DKOJIOTHYECKask CTPYKTypa momyssiiuu. OlieHKa YHCIICHHOCTH TTONYJIAIuY. JIMHaMuKa momyisiiuy u e
perynsiuuda. buotnueckuii nmoreHuuan nomyisinud. MoaenvpoBanue JUHAMUKHM nonyisiuu. Kpuseie pocta
YuCIeHHOCTH monyisnuu. KpuBbie BbDKUBaHMS. Perysiiiusi 4MCIEHHOCTH TOIMYJSAIUNA: POib (aKTOPOB,
3aBHCSIIUX U HE 3aBUCAIIUX OT IMJIOTHOCTH. DKOJOTUYECKHE cTpaTeruu BUAOB (1- u K-ctparerun).

[Tonsitue 00 »KoOMOTHMYECKON HuUIIE Bumaa. MecrooOutaHue. MHOTOMEpHass MOJETh JKOJOTHYECKOU
Huw J[x. M. XarunHcona. Pasmepsl skonornueckoi Huu. [loTeHmanpHas U peain30BaHHasl HULLN.

Bun kak cucrema momyssiiuii. Apeanbl BUAOB. BUIBI M MX KU3HEHHBIE CTPATETHH. DKOJOTHYECKUE
SKBUBAJICHTHI.

3aKOHOMEPHOCTH TTOBEJCHUS M MUTPAIIMI )KUBOTHBIX. broornueckne nHBA3UM 4y KEPOTHBIX BUIOB.

JeMoHCcTpanun

IToptper: Ix. . XaTunHCOH.

Tabnunpl U cxembl: «IDKOJIOTUYECKUE XapaKTEPUCTUKU momynsuuny, «lIpocTpaHcTBeHHAsI CTPYKTypa
nonyisauun», «Bo3pacTHeie mnHpamMuael  mOmMyJSAIUKn», «CKOPOCTh 3acelieHHs TMOBEPXHOCTH 3eMIIH
Pa3IM4YHBIMU Opranu3zMammu», «Mogaenp skosornyecko Humu Jx. M. XaTyuHcoHay.

OO6opynoBanue: repOapuy paCTeHUN, KOJUICKIIUN KUBOTHBIX.

Jla6opaTopnasi padota «IIpucrnocoOieHnst ceMsH pacTeHUN K PacCeICHUIO.

Tema 9. IkoJ10TrHs CO0O1IECTB. IKOJIOTNYECKHE CHCTEMBI.

CooOmiectBa opranu3MoB. bruoieHos u ero crpykrypa. CBs3u Mex Ay OpraHu3Mamu B OMOIICHO3E.

Oxocucrema kak OTkpbITas cucreMa (A. Jx. Tencnu). DyHKIMOHAIbHBIE OJIOKM OPraHHU3MOB B
HKOCHCTEME: TMPOAYLEHTHI, KOHCYMEHTHI, peayleHTsl. Tpoduueckne ypoBHH. Tpoduueckue memu U CETH.
AOuoTtudeckue 010ku dKocucTeM. [1ouBbl U Wbl B 3KocucTeMax. KpyroBopoT BeIIeCTB M MOTOK YHEPTUU B
HKOCUCTEME.

OcCHOBHBIE TMOKa3aTeIu JKOCHCTeMBbI. buomacca M MpOAYKIHS. DKOJIOTHYECKHE TUPAMHUABl YHCEll,
OMOMAaCChI U DHEPTHH.

Hunamuxa  skocucmem.  Kamacmpoguueckue  nepecmpotiku.  @nykmyayuu. HanpaBieHHble
3aKOHOMEpPHBIE CMEHBI COOOIIECTB — cyKleccuu. llepBUuHBIE M BTOPUYHBIE CYKIECCUU M HMX MPHUUYUHBL.
AHTpOTIOTEHHBIE BO3JCHCTBHS Ha Cykueccud. KimmakcHoe coobmiecTBo. bropasHooOpasme W monHOTa
KPYroBOpPOTa BELIECTB — OCHOBA YCTOMUHUBOCTH COOOIIECTB.

[TpuponHble 3KOCUCTEMBL. JKocucmemvl 03€p u pek. IKocucmemvbl Mopel U OKeaHos. IKocucmembl
MYHOp, 1eC08, cmeneti, NyCmblHb.

AHTpPOTIOTEHHBIE SKOCUCTEMBI. ATpo3KOCHCTeMa. ATpoleH03. Pazmuuusi MeXIy aHTPONOTEHHBIMU U
MPUPOJHBIMHU SKOCUCTEMAMHU.

Ypboskocucrembl. OCHOBHBIE KOMIOHEHTHI —ypOoskocucteM. [opoxackas ¢mopa wu  dayna.
CuHaHTpomnu3anus TOpoJACKoi ¢ayHbl. buonormdeckoe M XO03SHCTBEHHOE 3HAYEHUE AarpodIKOCUCTEM U
ypOosKOCHCTEM.

3aKOHOMEPHOCTH (OPMUPOBAHMS OCHOBHBIX B3aHMMOJECHCTBHII OpPraHM3MOB B 3KOCUCTeMax. Poib
KACKAOH020 3(ppexma u 6ud08-30upukamopos (Kuouesblx 6udo8) 6 OYHKYUOHUPOBAHUU IKOCUCTIEM.
IlepeHoc 3Heprum M BEUIECTB MEXAY CMEKHBIMU SKOCUCTEMaMHU. Y CTOMYMBOCTh OPraHU3MOB, MOMYJIALMA U
HKOCHCTEM B YCJIOBHSIX €CTECTBEHHBIX U aHTPOIIOTCHHBIX BO3JICHCTBUA.

Mexanuzmol 6030€licmeus 3a2pA3HEeHUll PASHLIX MUN08 HA CYOOP2AHUSMEHHOM, OpP2aAHUZMEHHOM,
NONYIAYUOHHOM U IKOCUCNEMHOM YVPOBHAX, OCHOBbL HKOA02UYECKO20 HOPMUPOBAHUA AHMPONO2EHHO20
6030eticmaus. MeTo00TUs MOHUTOPUHTA €CTECTBEHHBIX M aHTPOIIOT€HHBIX AIKOCHCTEM.

JleMoHCcTpaL U1

[Toptpert: A. Ix. Tencnu.

Tabmue! u cxembl: «CTpyKTypa OHMOIIEH03a», « IKOCUCTEMA IIIUPOKOIUCTBEHHOTO Jiecay, « IKOCHCTeMa
XBOMHOTO Jjeca», «DyHKIMOHAIbHBIE TPYIIBI OPraHU3MOB B 3KocHcTeMe», «KpyroBopor BemiecTtB B



skocucteme», «llemnm mmTaHMs (macTOWIIHAS, JAETpUTHAs)», «DKOJOTMYEecKas NHpaMHuaa YuCe,
«DKoJoruuecKasl nmupamujga Ouomacch», «IJKolorudyeckas nmupampaa sHeprum», «OOpazoBaHue 00J0Tay,
«IlepBuunas cykueccus», «BoccTaHOBIIeHHE jeca MOCHEe MOoXKapa», «IKOCHUCTEMAa 03€pa», «ATPOIEHO3Y,
«KpyroBopoT BelecTB ¥ NOTOK SHEPTHH B arpoleHose», «IIpumepsl ypoosKoCHCTEM.

OOGopynoBanue: TepOapuu PACTCHHM, KOJJIEKIIMM HACEKOMBIX, dydyeja NTHI[ U 3Bepeu, repbapuu
KYJIBTYPHBIX U IUKOPACTYLINX PACTEHUH, aKBApUYM KaK MOJIEJIb YKOCUCTEMBI.

IIpakTHyeckas padora «l3ydenue u onucanme ypOo03KOCUCTEMBD.

JlaGopaTtopHas pabora «V3ydyeHue pazHOOOpa3usi MENKHUX IOYBEHHBIX UWICHHCTOHOTHX B Pa3HBIX
HKOCHCTEMAX).

IKCKypeust «IKCKypCHsl B TUITUUHBIA OMOTeoneHo3 (B 1yOpaBy, Oepe3HsK, €IbHUK, Ha CYyXOJIOJIbHBIN
WJIM TIOMMEHHBIN JIyT, 03€PO, OOJIOTO)».

IKCKypeust «DKCKYpCHsl B arpodKocHcTeMy (Ha MOJIe UM B TEIUNIMYHOE XO3SICTBO)».

Tema 10. buocdepa — rinodanbHas 3KocUcTEMA

buocdepa — obmennanerapuas 00osouka 3eMid, Te CyIIECTBYET MIIH CyILECTBOBaja XHU3Hb. Pa3Butue
npejacTaBieHuii o O6uocdepe B Tpynax . 3rocca. Yuenue B. U. Bepnanckoro o Oumocdepe. OGmactu
ouocdepsl u e€ coctas. JKusoe BeriecTBo 6MOchepsl U ero QyHKIHH.

3aKOHOMEPHOCTHU CyIliecTBoBaHUsI Onocdepsl. OcodeHHocTn Onochepsl Kak rio0aibHON 9KOCUCTEMBI.
Junamuueckoe paBHoBecue B O6uocdepe. KpyroBopoTsl BemecTB U OMOreoXMMHUYECKHe LUKIbI (yriepoja,
azota). PutmuuHOCTS siBNeHMit B 6uochepe.

3onanpHOCTh OMOcheprl. Ilonstue o Ouome. OCHOBHbIE OHMOMBI CyIIM: TyHJApa, XBOWHBIE Jeca,
CMEIIaHHBIE M IIUPOKOJIMCTBEHHBIC JIeCa, CTENH, CaBaHHBI, ITyCTBHIHHW, TPOIMHYECKHE JIeCa, BBICOKOTOPDS.
Knumar, pacTuTenbHbIi U )KUBOTHBIM MUP OMOMOB CYIIIH.

CrtpykTypa 1 QyHKLHS KUBBIX CUCTEM, OLIEHKA UX PECYpCHOr0 MOTEHIMAaNa 1 OMoc@epHbIX QyHKIUH.

JeMoHCcTpanuu

[Toptpetsr: B. U. Bepnazackuii, 3. 3rocc.

Tabmuuel u cxemsl: «l'eoctepsr 3emnn», «KpyroBopot azora B npupoae», «Kpyrosopot yriepoaa B
npupoae», «KpyroBopor kuciopoma B mpupozae», «KpyroBopor Bombl B mpupoje», «OCHOBHBIE OHOMBI
cymm», «Knumatnueckue nosica 3emnm», «Tynapa», «Taiira», «Cmemanusiii necy, «1IupokoaucTBeHHBIN
necy, «Crenby, «CaBanHay, «IlycTeiassy, « Tponudeckuit gecy.

Ob6opynoBaHue: repoapuu pacTeHUI pa3HbIX OMOMOB, KOJUIEKIIMU )KUBOTHBIX.

Tema 11. YesioBeKk U OKpYKaOIIAs cpeaa

DKOJIOTHYEeCKHE KPHU3UChI M HX MNpUUMHBL. Bo3jelicTBue yenoBeka Ha Ouocdepy. 3arps3HeHue
BO3yIIHOU cpenbl. OXpaHa Bo3yXa. 3arps3HeHre BOJHOU cpenbl. OXpaHa BOAHBIX pecypcoB. Paspyiienue
nouBbl. OXpaHa MOYBEHHBIX pecypcoB. Mi3MeHeHne Kiaumara.

AHTpOTIOTEHHOE BO3ACWCTBHE HA pPACTUTEIBHBI M KUBOTHBIH Mup. OXpaHa pacCTHTENBHOTO W
JKUBOTHOTO Mupa. OCHOBHBIE PUHIUIIBI OXpaHbl pupoabl. KpacHbie kauru. Ocobo oxpaHsemMble TPUPOIHBIE
tepputopuu (OOIIT). borannueckue caipl 1 300JI0THYECKUE TAPKH.

OcCHOBHBIE MPUHIUIBI YCTOMUMBOTO pa3BUTHUS 4YelOBeUYeCTBA M  MpHpoAbl. PanmonampHOe
NPUPOIOIOIB30BAHNE M COXpAaHEHHWE OMOJOTHMYECKOro pazHooOpasus 3emun. OOmme 3aKOHOMEPHOCTH
r00ambHBIX JKOJOTHYECKHX Kpu3ucoB. (OCOOCHHOCTH COBPEMEHHOTO KpHM3HCa U €ro BEpOsTHbIC
MOCJIEACTBUSL.

PasBuTHe MeETOZOB MOHUTOPHHIA pa3BUTHS OMACHBIX TEXHOTEHHBIX TmporeccoB. Cucmemmubie
uccnedosanusi nepexooa K pecypcocbepecaroujelti U KOHKYPEHMOCHOCOOHOU sHepeemuke. buonozuueckoe
pasHoobpazue u ouopecypcevl. Hayuonanvhvle ungopmayuonusvie cucmemsl, odecneuugaroujue 0OCMyn K
ungopmayuu nNo COCMOAHUIO OMOENbHLIX U008 U IKocucmem. OCHO8bl HKOpeadUIUMayuy KOCUcmem u
cnoco608 60pbOBI ¢ buONoBpedcoeHuAMU. PeKoHCmpyKYus MOPCKUX U HA3EMHBIX IKOCUCEM.

JleMoHCcTpaLuu

Tabmunsl 1 cxembl: «3arps3HeHue atMochepb», «3arpsa3HeHue ruapochepsr», «3arpsi3HEHUE TOYBBIY,
«[lapauKoBBIi 2P dexT», «Ocob0 oxpaHsieMble IPUPOIHBIC TEPPUTOPUI», «MOJETH YIPaBIIEMOTO MUPAY.

O6opynoBanue: (Qororpadun OxpaHAEMbIX pacTeHUW H IKMBOTHBIX KpacHoit kHuru Poccuiickoit
®enepaunu, KpacHOM KHUTH pErHoHa.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOI'MW HA YPOBHE
CPEJHEI'O OBILIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBiauBaeT TpeOOBaHHUS K pe3yJabTaTaM OCBOEHHUS OOYYaIOIIUMHCS TIPOrpaMm
cpenHero odIiero oopa3oBaHus: TMYHOCTHBIE, METAMIPEIMETHBIC U TIPEIMETHBIE.

B cTpykType JTMYHOCTHBIX PE3yJbTaTOB OCBOCHHUS MPOTPAMMBI 10 OMOJOTHU BBIJCIEHBI CIIEIyIOIINe
COCTAaBIISIIOIIME: OCO3HAHUE OOYYAIOMIMMHCS POCCUHUCKON TpakJaHCKOM HISHTHYHOCTH — TOTOBHOCTU K
CaMOpa3BUTHIO, CAMOCTOSITEIBHOCTH U CaMOOIPENEICHUIO, Haluyue mMomueayuu K OOydeHHIO OWOJIOTHH,
yenenanpasieHHoe passumue BHYTPEHHUX YOEXKIEeHWH ITUYHOCTH HAa OCHOBE KIIIOYEBBIX IIEHHOCTEH U
UCTOPUYECKUX TPAAMLINN Pa3BUTUS OMOJIOTUYECKOTO 3HAHHS, 2OMOBHOCMb U CHOCOOHOCMb O0YYArOIIUXCS
PYKOBOJCTBOBATbCS B CBOEU AEATENBHOCTH LEHHOCTHO-CMBICIOBBIMH YCTAHOBKAaMH, MPUCYLUIUMHU CHCTEME
OMoJIOrMuecKoro o0pa3zoBaHus, HalUuyue NPagoCcoO3HAHUSA FKOJIOTUUECKON KYJIbTYpbl, CNOCOOHOCMU CMABUMb
LEJIU U CTPOUTH )KU3HEHHBIE TUIAHBI.

JInuHOCTHBIE pe3yNbTAThl OCBOEHMS NMPOTrpaMMbl MO OMOJOTMM JOCTUTAKOTCS B €IMHCTBE YUEOHOU U
BOCIIUTATEIbHON NEATEIbBHOCTH B COOTBETCTBUU C TPAJAULMOHHBIMU POCCUUCKUMHU COLIMOKYJIBTYPHBIMH,
HMCTOPUYECKUMHU U JYyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMHU, IPUHATHIMU B OOIIECTBE MPAaBWJIAMH U HOPMaMHU
MOBEJICHUSA M CIOCOOCTBYIOT MpOIleccaM CaMOMO3HAHMSA, CAMOBOCHHUTAHMS W CaMOpPa3BUTHUS, DPa3BUTHUS
BHYTPEHHEH MO3UIIMN JTUYHOCTH, MATPUOTU3MA U YBOKECHHS K 3aKOHY W NPABOIOPSAKY, YEJIOBEKY Tpyla U
CTapuieMy I[IOKOJIGHHIO, B3aMMHOTO YBa)KEHHS, OEpEeKHOro0 OTHOMICHHS K KyJIbTypHOMY HACIEIUI0 U
TpaJuLKsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickon denepannn, NpUpOAE U OKPYKAIOIIEH Cpee.

JIndHOCTHBIE Pe3yIbTaThl OCBOCHHUS YUeOHOTO mpeameTa «buonorusn JomKHbI 0TpakaTb TOTOBHOCTD U
CHOCOOHOCTh O0YYaIOMIMXCSl PYKOBOJCTBOBATHCS C(HOPMHPOBAHHOW BHYTPEHHEH TO3UIUEH JIMYHOCTH,
CHUCTEMOW IIEHHOCTHBIX OpHEHTAIlMii, TIO3UTUBHBIX BHYTPEHHUX YyOEXKIECHUH, COOTBETCTBYIOIINX
TPAJUIIMOHHBIM I[IEHHOCTSIM POCCHUHCKOro OOIIeCTBA, pacCIIUpEeHUE JKU3HEHHOTO ONbITa M  OIbITa
JIeATEILHOCTH B ITPOLIECCE peanu3allii OCHOBHBIX HAMPABICHUM BOCIUTATEIBHON JEATEIbHOCTH, B TOM YUCIIE
B YaCTH:

1) rpaxxaaHCcKoOro BOCIMTAHMS:

c(OPMHUPOBAHHOCTD TPAXKIAAHCKOW MO3UIIUH O0YUYAIOMIErocsi KaK aKTUBHOTO M OTBETCTBEHHOT'O 4JICHA
POCCUICKOro O0IIeCTBa;

0CO3HaHHME CBOMX KOHCTHTYIIMOHHBIX NIPaB U 00sI3aHHOCTEH, YBaXKEHHE 3aKOHA U TIPABOIOPS KA,

TOTOBHOCTh K COBMECTHOI TBOPYECKOW NEATEIbHOCTH MPHU CO3aHUU YUEOHBIX MPOEKTOB, PEUICHUH
Y4eOHBIX M MIO3HABATEIHHBIX 3a/1a4, BBIOJIHEHUU OMOJIOTHUECKUX IKCTICPUMEHTOB;

CIIOCOOHOCTH OMPENENSITh COOCTBEHHYIO MO3UIUIO 110 OTHOLICHHIO K SIBICHUSM COBPEMEHHOM KU3HU U
OOBSACHATH €€,

YMEHHE YYUTHIBATh B CBOMX JICHCTBUSAX HEOOXOAMMOCTh KOHCTPYKTUBHOTO B3aWMOJAEUCTBUS TIOJEH C
pa3HBIMH YOKICHUSIMHU, KYJIbTYPHBIMU IIEHHOCTSIMHU U COITUAIBHBIM TTOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHYECTBY B IPOILIECCE COBMECTHOTO BBIMIOJHEHUS! YYEOHBIX, MO3HABATEIbHBIX U
UCCIIEIOBATENLCKUX 33/1a4, YBaXHUTEIHHOTO OTHOIICHUS! K MHEHUIO ONIOHEHTOB MPH 00CYKJICHUU CIOPHBIX
BOIPOCOB OMOJIOTUYECKOTO COACPIKAHMUS,;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU JEATEIBHOCTH;

2) NaTPUOTHYECKOI0 BOCIIUTAHMS:

c(hOpPMUPOBAHHOCTh POCCUHCKON TPakIaHCKOH HIACHTHYHOCTH, MATPUOTH3MA, YBAXKEHUS K CBOEMY
Hapojdy, YyBCTBa OTBETCTBEHHOCTH mnepen PonuHoi, ropmoctu 3a cBoM Kpail, cBOO PoauHy, CBOM SI3BIK U
KyJbTYpY, IPOIJIOE U HACTOsIIEE MHOTOHAI[MOHAIbHOIO Hapoaa Poccuy;

LIEHHOCTHOE OTHOIIEHHE K IPUPOJHOMY HACIEAUIO0 U NAaMATHHUKAM IPHUPOIbI, JOCTHKEHUSIM Poccuu B
HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPY/IE;

CIIOCOOHOCTH OLIEHHMBATh BKJIAJ] POCCUICKUX YUEHBIX B CTAHOBJIICHHE U Pa3BUTUE OMOJIOTHH, TOHUMAHUS
3HAYEHUs1 OMOJIOTUH B NMO3HAHUHU 3aKOHOB IPUPO/IbI, B )KU3HH YEJIOBEKA U COBPEMEHHOTO O0IIECTBA;

uzeiHas yOeXIEHHOCTh, TOTOBHOCTh K CIY>KE€HHIO W 3ammre OTedecTBa, OTBETCTBEHHOCTh 3a €ro
cyns0y;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMSA:

OCO3HAHUE JYXOBHBIX LIEHHOCTEN POCCUICKOr0 HApOAa;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITHUECKOTO TIOBE/ICHUS;



CIIOCOOHOCTH OIICHUBATh CUTYAIMIO M MPUHUMATh OCO3HAHHBIE PEIICHUs, OPUEHTUPYSACH Ha MOPAIbHO-
HPaBCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOEHUE YCTOMUNBOTO OYyAyIIEero;

OTBETCTBEHHOE OTHOIIEHWE K CBOUM POJMUTEIISIM, CO3JJaHHUI0O CEMBbH Ha OCHOBE OCO3HAHHOTO MPHUHSTHUS
LEHHOCTEN CEMENHOM )KM3HU B COOTBETCTBUU C TPAAULIUSIMHU HapooB Poccuu;

4) 3cTeTHYECKOro BOCTIUTAHMSI:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKJIIOYAsl ICTETUKY ObITa, HAYYHOTO M TEXHUYECKOTO TBOPYECTBA,
CIIOpTa, TPY/a, OOLIECTBEHHBIX OTHOIICHUI;

MMOHUMAaHUE SMOIMOHAIBHOTO BO3/ICMCTBUS KUBOM IPHUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CAMOBBIPQKEHUIO B pPa3HBIX BHUJAX MCKYCCTBA, CTPEMJICHHWE MPOSBIISITH KayecTBa
TBOPYECKOH JINUHOCTH;

S5) ¢usuyeckoro BOCNUTAHUSA, (OPMHPOBAHUS KYJILTYPHI 310POBb U 3MOLMOHAIBLHOIO
O1aromosyqyus:

MMOHMMAHWE W pealU3aIysl 3I0POBOTO U OE30MaCHOTO 00pasa KHU3HU (3I0pOBOC MUTAHUE, COOTIOCHHE
TUTMEHUYECKUX MPaBUII U HOPM, cOATaHCUPOBAHHBINA PEKUM 3aHATUN M OTABIXA, peryispHas ¢Guznyeckas
AKTHUBHOCTH), O€PEKHOTO, OTBETCTBEHHOTO M KOMIIETEHTHOT'O OTHOIICHHUS K COOCTBEHHOMY (PU3MUYECKOMY U
MICUXUYECKOMY 370POBBIO;

MOHUMAHWE [IEHHOCTU TMPaBUJ HWHIWBUIYAIHHOTO M KOJUIEKTUBHOTO O€30IMMacCHOrO TOBEICHUS B
CUTYyalUsX, YIPOKaIOIUX 3J0POBbIO U KU3HU JIIOACH;

OCO3HAHUE TOCIEJACTBUNA M HENPHUATHUS BPEIHBIX MPHUBBIUEK (YHNOTPEOJCHHS alKOroJisi, HApKOTHKOB,
KypEeHHUs);

6) TPy10BOT0 BOCIIUTAHUA:

TOTOBHOCTH K TPYZY, OCO3HAHUE IIEHHOCTH MacTepPCTBa, TPY0II00HE;

TOTOBHOCTh K AaKTUBHOW JIEATEIIBHOCTH TEXHOJOTMYECKOM U COLMAJIbHOW HAmpaBJICHHOCTH,
CIOCOOHOCTh MHUIIMUPOBATh, IUTAHUPOBATH U CAMOCTOSITENIBHO BBIMOIHATH TAKyIO AESITENbHOCTD;

WHTEpEC K pa3iudHbIM cdepaM nmpodheCCHOHATBLHOW JESTSIBHOCTH, YMEHHE COBEPINATh OCO3HAHHBIM
BBIOOp Oyy1IeH npodeccruu U peain30BbIBaTh COOCTBEHHBIC YKU3HCHHBIC TIJIaHBI,

TOTOBHOCTH U CIIOCOOHOCTH K 00pa30BaHUIO U CAMOOOPa30BaHUIO HA IPOTSHKCHUH BCEH KHU3HU;

7) 3K0JI0rH4eCKOro BOCIIMTAHMS

IKOJIOTHYECKHU IIeJIeCO00pa3HOe OTHOIIEHUE K MPUPOJAC KaK MCTOYHUKY JKU3HHM Ha 3eMie, OCHOBE ¢
CYIIECTBOBAHUS,

MOBBIIIICHUE YPOBHS JKOJIOTHYECKOH KYJIbTYpBI: MPHOOpPETEHHUE OMbITA IAHHPOBAHUS IMOCTYIKOB H
OIIEHKHU UX BO3MOXKHBIX MOCIEICTBUH JJIsl OKPY>KAIOIEH CPeJIbl;

OCO3HaHHE TJI00aTHFHOTO XapaKTepa SKOJOTHISCKUX MPOOJIeM U ITyTel UX PeIeHus;

CITOCOOHOCTH HCIIOIB30BaTh MPUOOpPETaeMbIe NMPU U3yUYEeHUH OWOJIOTHU 3HAHUS U YMEHUS TPU PeIIeHUN
po0JieM, CBSI3aHHBIX C PAIIMOHAIBHBIM TIPUPOIOTIOIH30BAaHUEM (COOIIOIEHUE TIPABIII MOBEACHHS B TIPUPOJIC,
HaIlpaBJICHHBIX Ha COXpaHEHHUE PAaBHOBECHS B SKOCHCTEMaX, OXpaHy BUIOB, IKOCUCTEM, Onochepsl);

AKTHUBHOE HENPUATHE JEHCTBHUM, IPUHOCIIIMX Bpel OKpYyXKalolled NPUPOAHOW Cpeae, yMeHue
MPOTHO3UPOBATh HEOJIATOMPUITHBIC HAKOJOTHYECKHUE TMOCIEACTBUS TMPEANPUHUMACMBIX JIEUCTBHH W
MpeaoTBpaiaTh ux;

HaJIMYM€ PA3BUTOrO SKOJIOTHYECKOTO MBIIIJICHUS, HKOJOTHUYECKOM KYJBbTYpbI, OIbITA JESITEIbHOCTH
HKOJIOTUYECKON HAMpPaBICHHOCTH, YMEHUSI PYKOBOJCTBOBATHCA UMHU B NO3HABATEILHON, KOMMYHUKATUBHOU U
COLMAJIbBHOM TMpaKTUKE, TOTOBHOCTH K YyYacCTHUIO B MPAKTUYECKON JIESITEIBHOCTH HKOJOTHYECKOM
HaIpaBJIEHHOCTH;

8) HeHHOCTH HAYYHOI0 NMO3HAHUSA:

c(hOpMHUPOBAHHOCTH MHPOBO33PECHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU H
00IIeCTBEHHOM MPAKTHUKH, OCHOBAHHOTO Ha JUAJIOre KYJIbTYpP, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B
MOJIMKYJIbTYPHOM MUDE;

COBEPILICHCTBOBAHUE SA3BIKOBOM M YUTATEJIBCKOW KYJIBTYPbl KaK CpEIICTBA B3aMMOJCHCTBHS MEXIY
JIIOJIbMU U TTIO3HAHUS MUDA;

MOHUMaHue crenupUKH OMOJOTUM KaK HAyKH, OCO3HAHUA €€ pPoju B (OPMHPOBAHUM PAIIMOHATIHLHOTO
HAay4YHOI'O0 MBIIUICHHS, CO3/IaHUM 1IEJIOCTHOTO TMPEJICTABICHUS 00 OKpYXalolleM MHUpE KaK O EIUHCTBE
MPUPOJIBI, YEJIOBEKa M OOIIECTBA, B TO3HAHWUW MPUPOJIHBIX 3aKOHOMEPHOCTEH W PEIICHUH MPpoOsieM
COXpaHEHHUs NMPUPOJTHOTO PAaBHOBECHS;



yOSKIEHHOCTH B 3HAYMMOCTHU OUOJIOTUHU IS COBPEMEHHOM IIMBUIIN3ALUU: 00eCTIeYeHHsI HOBOTO YPOBHS
Pa3BUTHSI MEIUIIMHBI, CO3/IaHUE TIEPCTICKTUBHBIX OMOTEXHOJIOTHH, CIIOCOOHBIX PEIIaTh PECYPCHBIE MPOOIEMbI
pa3BUTHS YeJIOBEYECTBA, MOMCKA MyTel BBIXOAA U3 TI00ANBHBIX SKOJIOTHYECKHX MpoOiieM U obecredeHus
nepexoja K YCTOMYMBOMY pPa3BUTHIO, PAIMOHAILHOMY HCIOJb30BAaHUIO TMPHUPOJHBIX PECypCcoOB H
(hOpMUPOBAHUIO HOBBIX CTaHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJYUYEHUHM OWOJOTHYECKUX 3HAHWM B IEJSAX TMOBBIIIEHUS OOIIEH KYyJIbTYpHI,
€CTECTBEHHO-HAYYHON TPaMOTHOCTH, KaK COCTaBHOW YacTH (PYHKIIMOHATHHON TPaMOTHOCTH OOYYaroUINXcs,
dbopmupyeMoit ipu U3yueHUu OUOJIOTHH;

MOHMMAaHHUE CYIIHOCTH METOJOB IO3HAHUS, UCIOJb3YEMBIX B ECTECTBEHHBIX HAyKax, CIOCOOHOCTH
WCIIOJIb30BaTh TMOJydyaeMble 3HAHUS [JJIs aHaln3a W OOBSICHEHUS SIBJICHUN OKPYXKAIOIIETO MHpa W
MPOUCXOSAIMINX B HEM M3MEHEHU, yMEeHHE AeNaTh 00OCHOBaHHbBIE 3aKIIOYCHHS] HA OCHOBE Hay4HBIX ()aKTOB
Y UMEIOIINXCS JAHHBIX C HEJbI0 MOTYUYEHHUs JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIFHO HCIIONIb30BAaTh OHMOJOTHYECKHE 3HAHWS [UIsl pelIeHHus MpodsiieM B
peaNbHBIX KU3HEHHBIX CUTYAIIMSIX;

OCO3HAHHWE LIEHHOCTH HAy4YHOH JAESITeNbHOCTH, TOTOBHOCTh OCYILIECTBIATH MPOCKTHYIO H
HCCIIE0BATENIbCKYIO ACATEIHbHOCTh MHIUBUAYAJIBHO U B TPYTIIIC;

TOTOBHOCTh U CHOCOOHOCTh K HEMPEPHIBHOMY OOpa3oBaHUI0 M caMO00pa3oBaHUIO, K AKTUBHOMY
MOJIYYEHUIO HOBBIX 3HAHUM 1O OUOJIOTUU B COOTBETCTBUU C )KM3HEHHBIMU MTOTPEOHOCTSIMHU.

METANPEIMETHBIE PE3YJIbTATHI

MeranpeaMeTHbIE Pe3yabTaThl OCBOCHUSI yUeOHOTO IpenaMeTa «bronorusy» BKIIOYAIOT: 3HAYUMBIE TS
(GhOopMHUpPOBaHHUSI MHUPOBO33PEHUS OOYYArONIUXCS MEKIUCHUILIMHAPHBIC (MEXIPEIMETHbIC) OOIIeHAyYHbIS
MOHSITHS, OTPAKAIOIINE IIEIOCTHOCTh HAYYHOW KAPTHUHBI MHpa H CHEHU(PUKY METOJOB ITO3HAHUSA,
HCIIONIb3YEMBIX B €CTECTBEHHBIX HayKaX (BEILECTBO, PHEPIHUs, SIBJICHHE, MPOIIECC, CUCTEMa, HAyUHBIH (akT,
NPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHUs, UCCIEeJA0OBaHHe, HAOI0/IEHHe, HW3MEpPEHHUE,
DKCIIEPUMEHT U JpyTrHe); yHHUBepcalbHble YydeOHble IeicTBHUsS (MMO3HABATENbHBIE, KOMMYHHKATHUBHBIC,
peryisTHBHBIE), oOecrneunBapmue (GopmupoBaHue (HYHKIMOHAILHOW TPAMOTHOCTH U COIMAIBLHOM
KOMITETCHIIMH 00yYaronuXxcs; CIIOCOOHOCTh O0YYarOIINXCsl UCITOJIB30BaTh OCBOCHHBIE MEKIMCIIUITHHAPHBIC,
MHUPOBO33PEHUYECKHE 3HAHUS M YyHHUBEpCAIbHbIE YyueOHBIE IEHCTBUS B TO3HABATEILHONW M COIMAIBHOU
MpaKTHKE.

B pesynbpTaTe nzydeHus OMOJIOTHH Ha YPOBHE CPEIHEr0 00IIero o0pa3oBaHus y 00ydaromerocs: 0yayT
chopMupoBaHbl MMO3HABATEIbHBIC YHUBEpCAJIbHBIC YUEOHBIC NEHCTBHS, KOMMYHHKATHBHBIC YHUBEPCAIbHBIC
y4eOHBIC JCHCTBYS, PETYJISITUBHBIE YHUBEPCAIbHBIC YICOHBIC IEHCTBUS, COBMECTHAS ICSITEIHLHOCTb.

MeranpeaMeTHbIE Pe3yJibTaThl OCBOCHHS IMPOTPAMMBI CpeIHEro oOImero o0pa3oBaHUS JTOJKHBI
OTpaXKaTh:

OBJaieHUe YHHBEPCAJbHBIMH Y4eOHBIMU NMO3HABATEJIbHBIMU JAeHCTBUAMM:

1) 6a30Bble JIOTHYECKHUE JIeiiCTBUS:

CaMOCTOSITEIIBHO (DOPMYJIMPOBATH U aKTyaIM3UPOBATh POOJIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;

MCIIOJIH30BATh MPU OCBOCHUHU 3HAHUMN MPUEMBI JJOTUYECKOTO MBILIUICHUS (aHAIN3a, CUHTE3a, CPABHEHUS,
kinaccudukanuu, o00OIIECHHsI), PACKPBIBATh CMBIC OHWOJIOTHYECKUX TMOHATHHA (BBIACIATH WX XapaKTEepPHBIC
MPU3HAKH, YCTAHABIUBATH CBS3H C IPYTUMHU MMOHSATUSIMH);

ONpENeNATh ILEeTu JSATEIBbHOCTH, 3a7aBas IMapaMeTphl M KPUTEPHH HMX JIOCTHKEHHUS, COOTHOCHUTH
pe3yabTaThl JEATETbHOCTH C MOCTABJICHHBIMU LEISIMU;

HCITOJIH30BATh OMOJIOTHYECKHUE TIOHITHS I OObSICHEHUS (DaKTOB M SIBJICHUH KMBOU IPUPOIBI;

CTPOUTH JIOTUYECKHE PpACCYXACHHUS (MHIYKTUBHBIC, JEAYKTHUBHBIC, [0 aHAJOTWHU), BBISABISATH
3aKOHOMEPHOCTH ¥ TIPOTUBOPEYHSI B PACCMATPUBACMBIX SIBJIICHUSAX, (DOPMYJIUPOBATH BHIBOJIBI M 3aKIIIOUCHHSI;

MPUMEHSATh CXEMHO-MO/ICIbHBIE CPEJCTBA ISl MPEJCTABICHUS CYIIECTBEHHBIX CBA3€H M OTHOIICHUH B
M3y4aeMbIX OMOJIOTHYECKHX OOBEKTaX, a TakKe MPOTUBOPEUMHA PAa3HOTO pPOja, BHISABJICHHBIX B Pa3IMUHBIX
WH(GOPMAIMOHHBIX UCTOYHUKAX;

pazpabaThiBaTh IUIAH PEIICHHUS TPOOJeMbl ¢ YYETOM aHAIM3a HUMEIOIIUXCS MATepUaJbHBIX H
HEMaTepUaIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTUBBI B JICATEILHOCTh, OIICHUBATH COOTBETCTBUE PE3YIIHTATOB IIEJISIM, OLICHUBATh PUCKU
MOCJIJICTBHUH JACATEITLHOCTH;



KOOPJMHHUPOBATh U BBIMOJIHATH PadOTy B YCIOBHUSX PEAIBbHOTO, BUPTYaJbHOTO M KOMOMHHPOBAHHOTO
B3aMOJCHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX TPoOIeM.

2) 6a3oBbIe HCCIAeA0BaTENIbCKHE JIeliCTBUS:

BJIa/IETh HABBIKAMH YYEOHO-HCCIEA0BATEIHCKON U MPOEKTHOM AEesITeNbHOCTH, HaBBIKAMU pPa3peIIeHUS
po0JIeM, CIIOCOOHOCTBIO W TOTOBHOCTHIO K CaMOCTOSITEIEHOMY IMOWCKY METOJIOB PEIICHUsS MPAKTHICCKHIX
3aJa4, MPUMEHEHHUIO Pa3IMYHbIX METOIOB MO3HAHUS;

UCIIOJIb30BATh PA3INIHBIC BUBI JCATEIHLHOCTH 1O TIOJYYEHUIO HOBOTO 3HAHUS, €r0 MHTEPIPETAIIHH,
npeoOpa3oBaHUI0 M TPUMEHEHHI0O B YYEOHBIX CHUTyalUsX, B TOM YHCJIE€ TpPU CO3JAaHHUA Y4YEOHBIX U
COIMATILHBIX TIPOCKTOB;

(dbopMHpOBaTh HAYYHBIN THIT MBIIUICHUS, BIIAIETh HAYYHOH TEPMHHOJIOTUEH, KITFOUSBBIMH MTOHITHIMU U
METOJIaMU;

CTaBUTh W (POPMYJIHPOBATH COOCTBEHHBIC 3aJaud B OOpa30BaTECIbHOW IESATEIBHOCTH M KH3HCHHBIX
CUTYaIIUsX;

BBISIBIISATh NIPHYUHHO-CJICICTBEHHBIC CBS3M M aKTyaJlM3HpOBaTh 3a/ady, BBIIBHraTh TUIOTE3y €€
pEIICHHUs, HAXOUTh apTyMEHTHI JUIsl J0KAa3aTeIbCTBA CBOMX YTBEPXKICHUMN, 3a/1aBaTh MMapaMeTPhl U KPUTEPHH
peleHus;

AHAIM3MPOBATh TOJYYCHHBIE B XOJIE PEIICHHS 3aladll Pe3yJIbTaThl, KPUTHYECKUA OICHWBATh HX
JIOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHCHHUE B HOBBIX YCJIOBUSX;

JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLICHUBATh IPHUOOPETEHHBIN OIIBIT;

OCYILIECTBIIATh  IICJICHANPABJICHHBIA TIOMCK TMEpeHoca CPEICTB M CIIOCOOOB  JICHUCTBUS B
po(heCCHOHATBHYIO CPEy;

YMETbh IEPEHOCUTh 3HAHUS B MIO3HABATEIBHYIO U MPAKTHUECKYIO 00JIaCTH )KU3HECSITCIbHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX YUCOHBIX MPEAMETOB;

BBIJIBUTaTh HOBBIC HJICH, INpeJlaraTh OPUTHHAJbHBIC MOAXOJbl U PEUICHHS, CTaBHTh MPOOJIEMBI U
3aJ1a4, JOITYyCKAIOIIUE alIbTEPHATUBHEIC PEIICHHUS.

3) pabora ¢ ungopmanmueii:

OPUEHTUPOBATLCS B PA3IMYHBIX HUCTOYHUKAX HWHPOpMAIUU (TEKCTe Y4eOHOTO IMOCOOHs, HAydHO-
MOIYJIIPHOM JITEepaType, OMOJOTHMYECKUX CIIOBApSAX W CIPABOYHHMKAX, KOMIBIOTEPHBIX 0a3axX JIaHHBIX, B
WuTepHere), aHAMM3UPOBATH WH(DOPMANMIO PA3IMUYHBIX BHJAOB W (HOpPM TIPEICTABICHUS, KPUTHYECKU
OIICHUBATh €€ JIOCTOBEPHOCTh M HEMTPOTHBOPEYHBOCTH;

(GbopMyJIMpPOBaTh 3aMpPOCHl U MPUMEHITH PA3IUIHBIE METOJBI MPU MOWCKE U O0TOOpE OMOJIOTHYEeCKOU
UHpOpMaNU, HeOOXOAMMOH IS BHIMIOJIHEHHS YYSOHBIX 33/1a4;

nproOpeTaTh OTIBIT UCTIOJTb30BaHUS WH(OPMAITMOHHO-KOMMYHHUKATHBHBIX TEXHOJIOTHH,
COBEPILIEHCTBOBATh KYJIbTYPY aKTHBHOTO UCIIOJIB30BAHUS PA3IIUYHBIX IIOUCKOBBIX CHCTEM;

CaMOCTOSITEJILHO BBIOMPATh ONTUMANBHYIO (OpPMY NpEACTaBICHUS OHOIOTHYECKONH HWH(POpPMALUU
(cxemsl, TpadUKH, THarpaMMBbl, TaOJIUILI, PUCYHKH U APYTOE);

UCIIONIb30BaTh HAYYHBIA SI3BIK B KAUeCTBE CpEACTBA MpHU pabore ¢ Ouosiormueckoil mH(OpMaImeii:
NPUMEHSTh XUMHUYECKUE, (DU3MYECKHe W MaTeMaTHYeCKHE 3HAKW W CHMBOJIBI, (popmyiel, abOpeBHATYpY,
HOMEHKJIATypy, HCIIOJI30BAaTh U IPEOOPa30BHIBATH 3HAKOBO-CHUMBOJIMUECKHE CPEJICTBA HATIISTHOCTH;

BJIaJICTh HABBIKAMU pACIIO3HABAHUS W 3alUThl HH(pOpMaImu, HHOOPMAIIMOHHONW O€301MacHOCTH
JTUYHOCTH.

OBsJiaieHNe YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH 1€l CTBHSIMU:

1) o0menne:

OCYILECTBIIATh KOMMYHHKAIIMU BO Bcex cdepax J>KU3HU, AKTUBHO YYacTBOBaTh B JIMAJIOTE WIIU
JTUCKYCCHHM TI0 CYIIECTBY OOCYKIaeMOW TeMbl (yMEHHE 3aJaBaTh BOIPOCHI, BBICKA3bIBATH CYXKICHUS
OTHOCHTEJIEHO BBITIOJIHEHHS TIpelaraéMoi 3a/layd, YYHUTHIBATH HMHTEPEChl M COTJIACOBAHHOCThH IMO3WIIMNA
JIPYTHX YYACTHUKOB JMAJIOTa WU JUCKYCCHN);

pacrio3HaBaTh HeBepOaJbHBIE CPEICTBA OOIICHHs, IMOHMMAaTh 3HAYEHUE COIMAJIBHBIX 3HAKOB,
MPEMOCHUIOK BOSHUKHOBEHHS KOH(DIUKTHBIX CUTYaIlui, YMETh CMSIT4aTh KOH(DIUKTHI M BECTU NIEPETOBOPHL;

BJIAJIETh PA3JUMYHBIMH CIIOCOOAMH OOIIEHUS U B3aMMOACHCTBUS, TOHUMATh HAMEPECHHUS IPYTHX JIFOJICH,
MPOSIBIISATh  YBAXKHUTEIHHOE OTHOIICHHE K COOCCeIHMKY W B KOPPEKTHOH ¢opme (opMyIHpoBaTh CBOU
BO3PaXKCHHUS;

Pa3BEPHYTO M JJOTUYHO M3JIaraTh CBOIO TOUKY 3PEHUS C HCIIOIH30BAHUEM SI3BIKOBBIX CPEJICTB.

2) coBMeCTHAs JIeATEJIbHOCTD:



NOHUMATh W MCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOM M WHAMBUAYAJIbHOW PabOTHl NMpPU pEIICHUU
Ouooruueckoi mpooieMbl, 000CHOBBIBATh HEOOXOJUMOCTh IPUMEHEHMSI TPYNIOBBIX (OPM B3aUMOJCHCTBHS
IpY pelIeHnu yueOHOH 3a1auH;

BbIOMpATh TEMATUKY U METOJIbl COBMECTHBIX JAEMCTBUI ¢ y4€TOM OOIIMX MHTEPECOB U BO3MOKHOCTEH
Ka)KJOr0 WIEHA KOJIJIEKTUBA;

IPUHUMATH L€ COBMECTHOW NI€ATEIbHOCTH, OPraHM30BBIBATH M KOOPAMHUPOBATH AECUCTBUS MO €€
TOCTHKEHHUIO: COCTABJISATh IUIaH JEHCTBUH, paclpeAensiTh poiu ¢ YYETOM MHEHUU YYaCTHHUKOB, OOCYXKIATh
pe3ybTaThl COBMECTHOW pabOThI;

OIICHMBATh Ka4yeCTBO CBOET0 BKJIAJa M KaXJOr0 YYaCTHMKAa KOMaHIbl B OOIIMN pe3yibTaTr o
pa3paboOTaHHBIM KPUTEPHUSIM;

MpeasiaraTh HOBBIE MPOEKTHI, OLICHUBATh MJIEU C MO3ULIHUHU HOBU3HBI, OPUTMHAIBHOCTH, TPAKTUYECKON
3HaYUMOCTH;

OCYILLECTBIIATh IO3UTHBHOE CTPATETMYECKOE TOBEACHUE B PA3IUYHBIX CHUTYalUsIX, MPOSBIAThH
TBOPYECTBO U BOOOpaKEHUE, OBITH MHUIIMATHBHBIM.

OBiaieHHe YHHBEPCAJIbHBIMH PEryJsiITHBHBIMHU AeHCTBUAMM:

1) camoopranusanus:

UCIIONIb30BaTh OMONOTUYECKUE 3HAHUS ISl BBISABICHHUS MPOOJIEM W UX DEIICHUS B JKU3HEHHBIX H
Y4eOHBIX CHUTYaIHsX;

BBIOMpATh HA OCHOBE OMOJIOTMYECKUX 3HAHUU 1I€TIEBbIE M CMBICTIOBBIC YCTAHOBKH B CBOUX JCHCTBHSIX U
MOCTYIIKaX 110 OTHOILIEHUIO K KUBOI NMPUPOJE, CBOEMY 3/I0POBBIO U 3J0POBBIO OKPYKAIOIIMX;

CaMOCTOSITENIbHO OCYIIECTBIISTh IMO3HABATEIbHYIO ACSITENBbHOCTb, BBISIBISATH MPOOJIEMBI, CTaBUTh H
(dbopMyIHpoBaTh COOCTBEHHBIE 3a/1a4l B 00pa30BaTEIbHON AESITEIbHOCTU U )KU3HEHHBIX CUTYalMsIX;

CaMOCTOSITENIbHO COCTABIIATh IUIaH PEIIeHus MPOOIeMbI C YYETOM UMEIOILIUXCS PECYpPCOB, COOCTBEHHBIX
BO3MOKHOCTEH U IPEAIIOYTCHUM;

J1aBaTh OLIEHKY HOBBIM CUTYAaIUIM;

pacIpsATh paMKH Y4eOHOTO IPEMETa Ha OCHOBE JIMYHBIX MPEANOYTCHHN;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTH 32 PEIICHHE;

OLICHUBATh MPUOOPETEHHBIN OIBIT;

crocoOcTBOBaTh (POPMUPOBAHUIO U TIPOSIBICHUIO HIMPOKOW SPYAMIIMU B Pa3HbIX 00NACTAX 3HAHHM,
MTOCTOSIHHO TMOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHD.

2) CAMOKOHTPOJIb:

JIaBaTh OLIEHKY HOBBIM CHUTYyallUsIM, BHOCUTh KOPPEKTHUBBI B JEATEIbHOCTbH, OLIEHUBATh COOTBETCTBHE
pEe3yIbTATOB LIEIISIM;

BIIQJICTh HABBIKAMHU TI03HABATENFHOW pPEQIIEKCMM KaK OCO3HAHWS COBEPIIACMBIX JEHCTBUN W
MBICITUTENIBHBIX MPOIIECCOB, UX PE3yJIbTaTOB U OCHOBAHMIA, MCIIOJIB30BATh MPUEMBI peQIIeKCHH AJsl OLEHKU
CHUTYyaIlMH, BBIOOpPAa BEPHOTO PEIICHUS;

YMETh OILIEHUBATh PUCKH U CBOEBPEMEHHO ITPUHUMATD PELICHUS 110 UX CHUKEHUIO;

IIPUHUMATh MOTHUBBI U apIYMEHTHI JPYTHX IPU aHAIHU3€E PE3yIbTaTOB AEATEIbHOCTH;

3) npuHsiTHE Ce0S U APYTUX:

NPUHUMATD ce0s, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

MIPUHUMATh MOTUBBI U ApTyMEHTBI APYTUX IIPU aHAIU3€ PE3YIbTATOB I€ATEIbHOCTH;

IIpU3HaBaTh CBOE MIPABO U MPABO APYTUX HA OLINOKU;

pa3BUBATh CIIOCOOHOCTH OHUMATh MUP C TO3UIMH JPYroro 4eroBeKa.

INPEAMETHBIE PE3YJIbTATbBI

[IpenmeTHbIe pe3ysbTaThl OCBOCHUS COJCpKaHMs yueOHOro npeamera «buosorus» Ha yrinyOnEéHHOM
YpOBHE OpHCHTHPOBAHBI Ha o0ecredyeHne NPOPMWIBHOrO o00yueHus oOydarommxcs Owuonoruu. OHH
BKJTIOYAIOT: CIICU(PUUECKUE Il OMOJIOTHY HAay4YHbIC 3HAHUS, YMEHHS M CIOCOOBI NEHCTBUN MO OCBOCHUIO,
UHTEPIIPETAllMd W TPeoOpa30BaHUIO 3HAHWIA, BHJIBI JCATCIHLHOCTH IO TOJYYEHUIO HOBBIX 3HAHWA M HX
NPUMEHEHHIO B PA3JIMYHBIX YUEOHBIX, a TAK)KE B PEabHBIX )KH3HCHHBIX CUTyanusX. [IpeMeTHbIe pe3ynbTaThl
MPEJICTABJICHBI TI0 TOJaM H3y4YCHHUS.

[IpenmeTHbIC pe3ynbTaThl OCBOCHHS yueOHOTO npenmeTa «buonorus» B 10 Kiacce OKHBI OTPAXKaTh:



c(OPMHPOBAHHOCTh 3HAaHMM O MecTe M pOJM OHOJIOTMH B CHCTEME €CTECTBEHHBIX HAyK, B
(OpMHUPOBAHNUN €CTECTBEHHO-HAYYHOW KapTHUHBI MUpPA, B MO3HAHUU 3aKOHOB MPUPOJBI U PELIEHUH MPoOIeM
palMOHAIBHOTO MPUPOIONOIb30BAaHUS, O BKIIAJIE POCCUICKUX U 3apyOeKHBIX YUEHBIX B pa3BUTHE OUOJIOTHH;

BJIa/ICHUE CHUCTEMOM OMOJIOrMYECKUX 3HAHUN, KOTOpas BKJIKOYAET: OCHOBOIOJIAralole OMOJI0rHuecKue
TEPMUHBl M TOHATHA  (KU3Hb, KJETKa, OpraHu3M, MeTaboJM3M, TOMEOCTa3, CaMOperyJsius,
CaMOBOCITPOM3BE/ICHNE, HACIEACTBEHHOCTb, M3MEHYMBOCTb, POCT W pa3BUTHE), OUOJOTMYECKUE TEOPUU
(xknerounas teopust T. IlIBanna, M. Illneiinena, P. BupxoBa, xpoMocoMHasi Teopusi HacielAcTBeHHocTH T.
Moprana), yuenus (H. Y. BaBunoBa — o neHTpax MHOrooOpasus M MPOUCXO0KACHUS KYJIbTYPHBIX PACTCHHIT),
3aKOHBI (€IMHOOOpa3Msi MOTOMKOB IE€PBOIO MOKOJEHHUS, PACIICIUIEHUS, YUCTOTHI T'aMeT, HEe3aBUCUMOI0
HacienoBanus ['. Menpens, roMOJOTHYECKUX PSAIOB B HaclieqCcTBeHHOW m3meHunBocTH H. WM. Basuiona),
HNPUHIUIBI (KOMIUIEMEHTApHOCTH);

BJIQJICHHE OCHOBHBIMH METOJaMH HAy4yHOTO I[IO3HAHUS, HCIOJb3YEeMbIX B OHOJOTMYECKUX
UCCIIEIOBAaHMSIX JKUBBIX OOBEKTOB (OMMCaHUE, U3MEPEHUE, HAOI0ACHNE, SKCIIEPUMEHT);

YMEHHE BBIIEHATh CYLIECTBEHHbIE IPU3HAKU: BUPYCOB, KJIETOK MPOKAPHOT U  IyKapHOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4HCle OakTepuil, rpuOOB, pacTeHUH, KUBOTHBIX U
Yell0oBeKa, CTPOEHUS OpraHoB M CHCTEM OpraHOB pAacTeHHUH, JKUBOTHBIX, YEJIOBEKa, IPOLIECCOB
KHU3HEEATEIbHOCTH, IMPOTEKAIOIIUX B OpraHu3Max pacTeHUM, JKUBOTHBIX M YEJIOBEKa, OMOJOIMYECKUX
npoIreccoB: oOMeHa BemecTB (MeTabonm3M), MPEeBpAIICHUS SHEPrHH, OpOXKEHHs, aBTOTPOPHOTO U
rerepoTpoHOro TUNOB NHUTaHUS, (OTOCHMHTE3a M XEMOCHHTE3a, MHUTO3a, MeHo3a, TIaMeTOreHes3a,
AMOpHoOreHe3a, NOCTAIMOPHUOHAIIBHOTO PAa3BUTHS, PAa3MHOXKEHMS, WHIUBUIAYaJIbHOTO pa3BUTHUA OpraHu3Ma
(oHTOreHe3a), B3aMMO/ICHCTBHSI T€HOB, FeTepO3Kca, HCKYCCTBEHHOT0 0TOO0pa;

YMEHHE YCTaHABIMBATh B3aUMOCBS3M MEXKIy OPraHOMAAMH KJIETKH M UX (PYHKUIUSMH, CTPOCHHEM
KJIETOK pa3HbIX TKaHEeW U UX QYHKUUAMHU, MEXIY OpraHaMu U CUCTEMaMHU OPIaHOB y PAaCTEHUH, )KUBOTHBIX U
YeJI0BeKa U UX (QYHKIHMSIMHU, MEKIY CUCTEMaMH OPTraHOB U MX (YHKIUSIMH, MEXITy dTalaMu OOMEeHa BEIEeCTB,
JTanaMy KJIETOYHOIO LHMKJIA M >KU3HEHHBIX LUKJIOB OPraHU3MOB, ATallaMH 3MOPHOHAIBHOTO PAa3BUTHSA,
TEHOTHIIOM U (PEHOTHIIOM, (DEHOTUTIOM U (PaKTOPaMH Cpebl OOUTaAHMUS,

YMEHHE BBIABIATh OTIMYUTEIbHBIC NPU3HAKU JKMBBIX CHCTEM, B TOM 4YHCJE PACTEHUH, KUBOTHBIX U
YEJI0BEKA;

YMEHHE UCMOJIb30BaTh COOTBETCTBYIOIIUE apryMEHTbI, OMOJOIMUYECKYI0 TEPMHHOJIOTHUIO U CUMBOJIMKY
JUIS TOKa3aTeNbCTBA POJICTBA OPIraHU3MOB Pa3HbIX CUCTEMATUYECKUX IPYIII;

yMEHHE pellaTh OHOJOTMYeCKUe 3a/laud, BBIABIATh IPUUYMHHO-CIEJICTBEHHbIE CBA3M MEXIY
UCCIIETYEeMBIMH OMOJIOTHYECKUMH TPOIECCAMU M SIBICHHSIMH, JeJaTh BBIBOJBI M NMPOTHO3bI Ha OCHOBaHWUU
IIOJIyYEHHBIX PE3yJIbTaTOB;

YMEHHE BBITONHATh J1a0OpaTOpHbIE M TpPAKTHUYECKUEe padoThI, COOIIOAATh MpaBWia MpU padore ¢
y4eOHBIM U 1a00paTOPHBIM 000PYI0BAaHUEM;

YMEHHE BBLIBUTaTh TUIIOTE3bI, IPOBEPATh UX HKCHEPUMEHTAIBHBIMH CPEACTBaMH, (HOPMYIHPYs IENb
UCCIJIEIOBaHMsI, AaHAJTU3UPOBATh NIOJyYEHHBIEC PE3YJIbTAThl U A€IaTh BBIBOIBI;

YMEHHE YYacTBOBAaTh B y4eOHO-MCCIIEOBATENLCKOM paboTe MO OWOJIOTHH, SKOJOTHH W MEIUINHE,
IPOBOJUMOM Ha 6a3e IIKOJIbHBIX Hay4YHbIX OOLIECTB, U MyOIUYHO MPEACTABIATH MOTYYEHHBIE PE3YIbTAThl HA
YYEHUYECKUX KOH(PEPEHIIHSIX;

YMEHHE OLIEHUBaThb 3TUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEI0BaHMA B 00JacTH OHOJIOTMH U
MEAULMHBI (KJIOHUPOBAHKE, HCKYCCTBEHHOE OIUIOAOTBOPEHNE, HAIIPABJIEHHOE U3MEHEHHE T€HOMA U CO3/1aHNe
TPAHCT€HHBIX OPraHU3MOB);

YMEHHE OCYILECTBIIATH OCO3HAHHBIN BBIOOp Oyaymiell mpodeccHoHaIbHON AEATENbHOCTH B 00JacTu
OMOJIOTUH, MEIUIMHbBI, OMOTEXHOJIOIMH, BETEPUHAPUHU, CEIbCKOI0 XO3sHCTBa, MUILEBON MPOMBIIIICHHOCTH,
yIIyOJIsATh MO3HABATENbHBIN UHTEPEC, HAIIPABICHHBIN HA OCO3HAHHBIN BHIOOpP COOTBETCTBYIOMIEH Mpodeccuu
U IPOJIOJDKEHUE OMOJIOTMYECKOT0 00pa3oBaHMs B OpPraHM3alUsAX CPEIHEro NpoQecCHOHaIbHOIO M BBICIIETO
o0OpazoBaHusl.

[TpenmeTtHble pe3ynbTaThl OCBOCHUS yueOHOro npeamera «buonorus» B 11 Kknacce n0IXKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTh 3HAHUM O MeCTEe M pPOJM OHOJOTMH B CHCTEME €CTECTBEHHBIX HAayK, B
(OpMHPOBAHNN COBPEMEHHON €CTECTBEHHO-HAYYHOH KapTHHBI MHpa, B IMO3HAHMM 3aKOHOB INPHUPOJABI U
pELICHHH HKOJIOTUYECKUX TMPOOJIEeM YEeIOBEYECTBA, a TaKkKE B PEIICHHH BOMPOCOB PAMOHAIBHOTO
IPUPOAOINOIb30BAHNSA, U B (POPMUPOBAHUU IIEHHOCTHOTO OTHOILEHHS K IPUpPOAE, OOIIECTBY, YEJIOBEKY, O
BKJIa/I€ POCCUHCKUX U 3apyOEKHBIX yUEHBIX-OMOIOTOB B pa3BUTHE OMOJIOTHH;



YMEHHE BIIAJIETh CHCTEMOW OMOJIOTMYECKUX 3HAHUHM, KOTOpas BKIIOYAET OINpEJesIeHUs] U NOHUMaHHe
CYIIHOCTH OCHOBOIOJAralmlux OHOJOTMYECKMX TEPMHUHOB M MOHATHH (BUZ, SKOocUcTeMa, Ouocdepa),
Ouonoruueckue Teopun (3BomonronHas teopust Y. JlapBuHa, CHHTETHYECKas TEOPHsl 3BONIOLNN), yueHus (A.
H. CeBepuoBa — o myTsx W HampaBieHusx osBomouuu, B.M. Bepnanckoro — o Ouocdepe), 3aKoHBI
(renetuyeckoro paBHoBecus Jx. Xapau u B. BaitnOepra, 3apoasimeBoro cxojactsa K. M. bapa), npasuia
(muaumyma FO. JIubuxa, sKoJOrMYecKOdl mNHpaMuabl PHEPruM), rumnoresbl (rumoreza «mupa PHK» V.
['nnGepra);

YMEHHE BIIQJIETh OCHOBHBIMH METOJAMH HAYYHOTO ITO3HAHWS, WCIOJB3yEeMbIMH B OHOJIOTHYECKHX
UCCIICIOBAaHUSIX JKUBBIX OOBEKTOB M HKOCUCTEM (ONMHUCAHHE, H3MEpPEHHEe, HaOINIOJCHHE, SKCIIEPUMEHT),
crocobamH BBISIBJICHUS M OLIEHKU aHTPOIIOT€HHBIX U3MEHEHHH B IPUPOJIE;

YMEHHE BBIJEIATh CYIIECTBEHHbIE IPHU3HAKH: BHJOB, OMOI€OLIEHO30B, IKOCUCTEM U OHOChEpHI,
CTaOWIIM3HUPYIOUIETO, JBIKYIIETO U  Pa3phIBAIONIETO ECTECTBEHHOTO OTOOpa, aJIONaTpU4ecKoro u
CHUMIIaTPUYECKOT0 BUA00O0PA30BaHMs, BIMSIHMUSA MABIKYIIUX CHJI 3BOJIONMM Ha TeHO(OHJ MOMYJISLHH,
NPUCTIOCOOJICHHOCTH OPraHU3MOB K Cpejie OOMTaHUs, YepeOBaHMs HAIpABJICHUH SBOJIOLUH, KPYTOBOPOTa
BEIIECTB M ITOTOKA SHEPTUH B IKOCHCTEMAX;

YMEHHE YCTAHABJIMBATHh B3aMMOCBSA3M MEXAY NpOLECCAaMH SBOJIIOLMH, ABWXKYIIMMHU CHUJIAMH
AHTPOIIOreHe3a, KOMIOHEHTAMHU Pa3IMYHBIX 3KOCUCTEM U MPUCIIOCOOICHUAMU K HUM OPraHNU3MOB;

YMEHHE BBISBISITh OTIMYUTEIbHBIE MPHU3HAKH XUBBIX CHUCTEM, MPHCIIOCOOJIEHHOCTh BUIOB K Cpene
oOuTaHus, aOMOTHMYECKUX U OHOTHUECKMX KOMIIOHEHTOB HKOCHCTEM, B3aUMOCBSA3E€H OpraHu3MOB B
co001IecTBaX, AaHTPOIIOTEHHBIX N3MEHEHHIA B IKOCUCTEMAX CBOCH MECTHOCTH;

YMEHHE UCMOJIb30BaTh COOTBETCTBYIOIIUE apryMEHThI, OMOJOIMUYECKYI0 TEPMHHOJIOTHUIO U CUMBOJIMKY
JUIsL 0Ka3aTelIbCTBAa POJCTBA OPraHU3MOB PA3HBIX CHUCTEMATHUYECKHUX TIPYII, B3aUMOCBSI3U OPraHU3MOB U
cpeabl OOUTaHMSA, €AMHCTBA 4YEJIOBEYECKHX pPAac, HEOOXOIMMOCTH COXpAaHEHHs MHOroodpasusi BUAOB U
HKOCHCTEM KAaK YCJIOBHSI COCYLIECTBOBAHMSI IPUPObI M UETIOBEUECTBA;

yMEHHE pellaTh OWOJOrMYeCKHe 3a/lauM, BBIABIATh NPUUYMHHO-CIEJICTBEHHbIE CBSA3M MEXIY
UCCJIETyEMbIMU OMOJIOTMUECKUMHU IPOLIECCAMU U SIBJICHMUSIMM, JI€JIaTh BBIBOJBI M NPOTHO3bl Ha OCHOBAaHUU
MOJIyYEHHBIX Pe3yJIbTaTOB;

YMEHHE BBIMONHATh J1a0OpaTOpHbIE M TpaKTHYECKHue padoThl, cOOMIOAaTh MpaBuUia MpU padore ¢
y4eOHBIM U Ta00paTOPHBIM 000pPY0BAaHUEM;

YMEHHE BBIIBUTaTh TUIIOTE3bI, POBEPATh WX HKCHEPUMEHTAIBHBIMH CPEACTBaMH, (HOPMYIHPYs IENb
UCCIIEI0BaHMs], aHAJTU3UPOBATh MTOJyYEHHbIE PE3YJIbTAThI U 1€7aTh BBIBObI;

YMEHHE YYacTBOBAaTh B y4eOHO-MCCIIEOBATENLCKOM paboTe MO OWOJIOTHH, SKOJOTHH W MEIUINHE,
IPOBOJUMOM Ha 6a3e IIKOJIBHBIX HAy4YHbBIX OOLIECTB, U MyOIUYHO MPEACTABIATH MOTY4YEHHBIE PE3YIbTAThl HA
YYEHUYECKUX KOH(PEPEHIIHSIX;

YMEHHE OLIEHUBATh TMIIOTE3bl U TEOPUHU O MPOUCXOKICHUU KHU3HH, YEJIOBEKa M YEIOBEYECKUX pac, O
NPUYHHAX, TTOCTEICTBUIX U CIIOCO0axX MpeloTBpaIleH s I100aIbHBIX U3MEHEHHH B Onocdepe;

YMEHHE OCYILECTBIIATh OCO3HAHHBIN BBIOOp Oyaylued NpogeccHOHaIbHON AEATENbHOCTH B 00JacTh
OMOJIOTUH, SKOJOTHH, HPUPOAONOIL30BAHUSA, MEAWLMHBI, OMOTEXHOJOTHH, TCHUXOJIOTUH, BETEPHHAPHH,
CEJICKOT0 XO035ICTBA, MUILEBOM MPOMBILIUIEHHOCTH, YIIyOJIATh O3HABATENbHBIM HHTEPEC, HAIIPABJICHHbIHN Ha
OCO3HAHHBIN BBIOOP COOTBETCTBYIOMIEH NPOGECCHH M MPOJOJDKCHHE OMOJOTHYECKOro 00pa3oBaHUS B
OpraHu3alUsIX CPEAHEro NPOPEeCcCCHOHAIBHOIO U BBICILIET0 00pa30BaHuUs.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne /it HanmMeHoBaHue pa3/ieioB U TeM KoJsn4yecTBo 4acoB JexTponnbIe (IUBPOBHIE)
HporpamMmel Bcero Kontpoabubie | IIpakruueckue | 00pazoBaTe/ibHbIE PeCypPChI
padoTbI padoThI
1 buonorust kak Hayka 1
2 JKuBbIe CUCTEMBI M X U3YUYEHHUE 2
3 buonorus kineTku 2 0.5
4 XuMu4ecKasi OpraHu3alus KIETKU 10 1
5 Crpoenue ¥ GyHKIIUU KICTKH 8 1 2
6 OOMeH BelecTB U MPEeBPaIlCHHE YSHEPTHH B 9 1
KJICTKE
7 HaCJIeI[CTBeHIjaH uH(pOopMaIus u 9 0.5
peanu3anus €€ B KJICTKE
8 JKn3HeHHBIN UK KISTKH 6 1 1
9 CrpoeHue u pyHKIIMH OpraHu3MOB 17 1.5
10 Pa3smMHOKEeHME U pa3BUTHE OPraHU3MOB 8 1 1.5
1 ['eneTnka — HayKa O HACIEJICTBEHHOCTH U ) 0.5
W3MEHYMBOCTH OPTaHN3MOB
12 3aKOHOMEPHOCTH HACJIEJICTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHYUBOCTH 6 1
14 I'eneTnka yenoBeka 3 0.5
15 Cenekiisi OpraHu3MOB 4 1
16 BHOTEeXHOJIOTHSI 1 CHHTCTHYECKAsT OUOJIOTHS 4 1
17 PesepBHOE Bpems 1
OBHIEE KOJIMYECTBO YACOB IIO ITPOIT'PAMME 102 4 13




11 KIIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoauuyecTBo yacoB

JyieKTpOoHHbIE (HU(POBbIE)

Ne ni/m HPOrPAMMBI Bcero Konrpoabnsie | IlpakTuueckne | 00pa3oBaTe/ibHbIe pecypehbl
padoThbI padoThI
1 3apokJIeHUE U Pa3BUTHE IBOIIOLMOHHBIX 4
MIPEACTABICHUI B OMOJIOTUH
2 MHuUKpO3BOIIOLHS U €€ PE3YIIbTATHI 14 2
3 Makpo3BoToLHs U €€ Pe3yabTaThl 6 1
4 [TpoucxoxaeHue U pa3BUTHE KU3HU Ha 15 15
3emiie
5 [TpoucxoxaeHue 4ea0BeKa — AHTPOIIOTEHE3 10 1 1
DKOJIOrusi — HayKa O B3aUMOOTHOILIECHUSIX
6 OpPraHU3MOB U HAaJIOPTaHU3MEHHBIX CUCTEM 3 0.5
C OKpYy’Karollei cpefon
7 Opranus3mel U cpesia OOUTaHUs 9 1.5
8 DKOJIOTHSI BUAOB U MOIYJISIITUI 9 0.5
9 DKousorusi coo0IIecTB. DKOIOTHUECKUE 12 1 0.5
CUCTEMBI
10 buocdepa — rmobanpHas sKocucTemMa 6
11 UenoBek M OKpysKarolas cpena 6
12 PesepBHOE Bpems 8 1
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 4 7.5




ITOYPOYHOE INTAHUPOBAHUME

10 KITACC

Ne
n/n

Tema ypoka

KoaunuyecTBO Yacon

Bcero

KonTpoabHbie
padoThl

IIpakTH4yeckue
padoThl

JJeKTpOHHbIE HU(POBbIE
o0pa3oBaTeJibHbIE pecypchl

Bronorust kak KOMITJICKCHAsT HAyKa W KaK 4aCTh COBPEMEHHOTO
o01mecTBa

JKuBble CUCTEMBI U UX CBOICTBa

YPOBHCBa}I Opra"uv3anus )XMUBBIX CUCTEM

AW N

Hcropus oTKpbITHS U M3y4eHus kieTku. Knetounas teopus

Mertoap! MOJIEKYIISIPHON U KieTouHOM Onosorun. [Ipaktndeckas padbora
«3yueHrie METOI0B KJIETOYHON O6uonoruu (xpomatorpadus,
anekrpodopes, muddepeHnuanpaoe nenTpudyruposanue, [1LP)»

0.5

XHMHYECKUHN COCTaB KIIETKHA

MI/IHepaJ'IbHI)IG BC€IICCTBA KJICTKH, UX OnoyoruyecKast POJib

Opranunyeckue BeliecTBa KieTkn — Oenku. JlaboparopHas padora
«ObHapykeHHEe OSITKOB C MIOMOIIBIO KAYECTBEHHBIX PEAKITHI

0.5

CaoiicTBa, kiaccupukays U GyHKIIH OEIKOB

OpFaHH‘ICCKI/Ie BEIIECTBA KIICTKH — YIJICBO/JbI

— = |0 | 0 |9 D

=

OpFaHI/I'{CCKI/Ie BCIICCTBA KJIICTKHU — JIMIIMJBI

12

Hyxneunnossie kucnotsl. JJHK u PHK. Jlaboparopnas padora
«HccenoBaHne HyKIEUHOBBIX KHCIIOT, BBIICJIEHHBIX U3 KJIETOK
Pa3IMYHBIX OPraHU3MOBY

0.5

13

Crpoenue u pynkuun AT®. [Ipyrue nykineosuarpudocdarsl (HTD)

14

CexsenupoBanue JJHK. MeToapl rTeHOMUKH, TPAaHCKPUTITOMHUKH,
MIPOTCOMHUKH

15

MeTob! CTPYKTYpHOH 6HOJIOTHH

16

Tuns! kietok. [IpokaproTnueckas KieTka

17

Crpoenue sykapuoTHueckoi kiieTku. [Ipaktuaeckas padora «M3yuenne
CBOWCTB KJICTOYHOH MeMOpaHbBI»)

0.5

18

TToBepXHOCTHBIN ammapar KJIeTKU

19

OnromemOpaHHbBIe opraHous! KieTku. [IpakTuueckas padora
«M3yueHne ABM)KEHUS IIUTOIUIA3MbI B PACTUTEIBHBIX KIETKAX»

0.5

20

HOJIyaBTOHOMHLIC OprafHouvbl KJICTKU: MUTOXOHAPHWHU, IIJTACTUABI.
J'[a60paTopHa;1 pa60Ta «I/ICCJ'IC,Z[OBaHI/Ie IJ1a3MoJin3a 1 ACIIa3sMOJIn3a B

0.5




PACTUTCIIBHBIX KIICTKaX»

21 HememOpaHHBIe OpraHoubl KISTKH 1

22 Crpoenne u pyHKIHH spa 1

23 CpaBHHUTeNbHAs XapaKTepUCTHKA KIETOK dykapuot. JlabopaTtopHas 1 0.5
pabora «l3yyeHne cTpoeHuUs KIETOK Pa3IuuHbIX OPraHU3MOB ’
ACCHUMUIIALMS U AUCCUMUISIINS — JIBE CTOPOHBI MeTabonu3ma. Turisl

24 oOMmeHa BemecTB. JlabopaTopHas pabota «3ydeHne KaTaTUTHYECKOM 1
aKTUBHOCTH (hepMEHTOB (Ha MpUMepe aMHJIa3bl WIIM KaTaaas3bl)»
DepMEHTATUBHBIN XapaKTep PEakIuii KJICTOYHOTO MeTabom3Ma.

25 JlaboparopHas padora «/3ydeHne GpepMeHTaTUBHOTO pacCIleTICHHS 1 0.5
MEPOKCHJIA BOAOPOJIA B PACTUTEIBHBIX M )KUBOTHBIX KJICTKAaX»

26 benku-akTHBATOPHI M OCITKU-UHTHOUTOPHI 1

27 ABTOTpOQHBIHA THII 00MEHa BEIIECTB 1

28 dorocuHTE3 1

29 XemocunuTtes. JlaboparopHas pabora «CpaBHEHHE IPOIIECCOB | 0.5
(hoToCHHTE3a U XEMOCHHTE3a» )

30 AmnaspobOHble oprann3Mbl. Buapsl Opoxkenus. JlabopaTopnas padoTa 1
«CpaBHeHHE poLeccoB OPOKEHHS U IBIXaHUS
AdpoOHBIE OpPraHU3MBbl. DTaIlbl YHEPTETHYECKOT0 0OMeHa. DHeprus

31 MeMmOpaHHOTO rpaaneHTta mporoHoB. Cunte3 AT®: Pabora mpoToHHOH 1
AT®-cunTassl
O600menne u cucreMaTu3amus 3HaHuii 1Mo teme "OOMEeH BEIIecTB U

32 npeBpalieHue sHepruu B kietke" / KontposibHas padota o Teme 1
"OOMeEH BeIeCTB 1 PeBpalleHIe YJHEPTHH B KICTKe"

33 Peakruu MaTpuaHOTO CHHTE3a 1

34 Tpanckpunuusg — matpuusbiii cunte3 PHK 1

35 Tpancnsuus u e€ rTansl 1

36 Komnposanue aMuHOKHCIIOT. Pois pubocoM B OHocHHTE3E Oenka 1

37 Opranuzaiys reHoMa y IpOKapuoT U 3yKapuoT 1

38 MosekynsgpHble MEXaHU3MBI SKCITPECCHHU T'€HOB Y 3YKapHOT 1

39 Bupycsl — HekneToyHble YOpMBI JKU3HU U OOJINTAaTHBIE TAPa3UTHI. 1 0.5
[Ipaktuueckas padora «Co3gaHue MOJIENId BUPYyCay '

40 BupycHsie 3a601eBaHNS Y€TTOBEKA, KUBOTHBIX, PACTCHHI 1

41 HanoTexHonornu B OMOJIOTHH U METUITIHE 1

42 JKn3HeHHBIN TUKIT KIIETKH 1

43 Marpuunsiit cuare3 JIHK 1




Xpomocomsl. JlabopatopHas padora «3ydeHne XxpOMOCOM Ha TOTOBBIX

44 1 0.5
MUKpOIpenapaTax
45 JleneHue KISCTKH — MHUTO3 1
Tunel kierok. Kapuokunes v UTOKUHE3. Perynsanns ;Ku3HEeHHOTO
46 1uKJiIa KieTok. JlabopaTopHas padota «HaOroneHrne MuTo3a B KIIeTKax 1 0.5
KOHYMKA KOPEIIKa JIyKa (Ha TOTOBBIX MUKPOITPEIapaTax )y
O0001eHne U cucTeMaTu3alus 3HaHuii mo remam "HacieacTBenHas
47 uHpopMaIys U peanu3alys ee B kietke", "Ku3neHHbIH Uk kiaetku" / 1
KontponpHas pabota o treme "Peaknun MaTpUaIHOTO CHHTE3a"
48 Opranusm Kak eTHHOE 1IeTI0e 1
49 Txanu pacteruii. JlJaboparopHas padora «l3ydeHune TKaHEH pacTeHUI 1 0.5
50 TxaHu KUBOTHBIX U ueoBeka. JlabopaTopHas pabota «3yuenune 1 05
TKaHEH JKUBOTHBIX)» '
51 Opransl. Cuctemsl opraHoB. JlabopaTtopHas pabota «/3yueHue opranoB | 0.5
LIBETKOBOT'O PaCTECHUSD) '
52 Ornopa Tena OpraHu3MoB 1
53 JIBr>KeHue oprauu3sMoB 1
54 IIuranue opraHu3MoB 1
55 [MuTaHre MO3BOHOYHBIX KUBOTHBIX. [IHIIeBapuTENIbHAS CHCTEMA 1
YeloBeKa
56 JlpIxaHue opraHmu3MoB 1
57 JpixaHue N03BOHOYHBIX KUBOTHBIX M YEJIOBEKA 1
58 TpaHCTIOPT BEMIECTB Y OPTaHU3MOB 1
59 KpoBeHocHas cuctema 03BOHOYHBIX )KHUBOTHBIX U YEJIOBEKA 1
60 Brlaenenue y opraHusmMoB 1
61 3ammra y OpraHu3MoB 1
62 HMMMmyHHas cuctema 4ejioBeKa 1
63 Pa3ipaxxuMoCTh U perysiius y OpraHu3MoB 1
64 I'yMopanbHas perynsius u SHIOKPHHHAS CUCTeMa )KHBOTHBIX U 1
YeJloBeKa
65 @PopMBl pa3MHOKEHHSI OPTaHU3MOB 1
66 ITonoBoe pa3MHOKEHUE 1
67 Metios 1
I'amerorenes. OOpa3oBaHKe U pa3BUTHE MOJIOBBIX KIIETOK.
68 JlaGopatopnas padota «3yueHue cTpoeHHS MOJIOBBIX KIETOK HA 1 0.5

TOTOBBIX MUKpOIpenaparTax»




69

I/IHZ[I/IBI/IZ[yaJ'IBHOC PAa3BUTUC OPTaHU3MOB — OHTOI'CHC3

70 3axiiaziKa OpraHoB M TKaHEH U3 3apObIIIEBbIX JINCTKOB 1

7 Pocr u pa3BuTue )KMBOTHBIX. Ha?opaTopHaﬂ pabota «BrisiBnenne 1 05
MIPU3HAKOB CXOJICTBA 3aPOIBIIIEH MO3BOHOYHBIX JKUBOTHBIX)

7 Pa3mHOXeHHE U pa3BUTHE PACTEHHH. Ha6vopaT0pHa$[ pabora «CtpoeHune 1 05
OpPTraHOB Pa3MHOXKEHHS BBICIINX PACTECHHID
O06001menue u cucreMaru3anus 3HaHui mo treme "Crtpoenue u QyHKIUN

73 oprann3moB" / KontponpHas pabora o teme "CTpoeHne U QyHKINN 1
OpaHU3MOB"
Hcropust cTaHOBIEHUS U pa3BUTHUS TCHETUKH Kak Hayku. OCHOBHBIC

74 MIOHSITHS U CUMBOJIBI TeHeTHKH. JlabopaTopHas pabota «Jlpo3oduna kak 1 0.5
O00BEKT r€eHETHUECKUX UCCIIEIOBAHUI
3aKOHOMEpPHOCTH HACJeIOBaHUs MPU3HAKOB. MOHOTHOpHUTHOE

75 ckperuBanue. [IpakTudeckas padora "M3ydeHue pe3yinbTaToB 1 0.5
MOHOTHOPHHOTO CKpPEIUBAHUS Y APO30QHIIHI"

76 I{uTonmornveckre OCHOBBI MOHOTHOPHTHOTO CKPEITUBAHUS 1

77 AHanusupyrolee ckpenupanne. Hemoimnoe TOMUHUPOBAaHHE 1

73 Jurnopuanoe ckpenuBanue. [Ipaktuyeckas padota «M3ydenue 1 0.5
pe3yJIbTaTOB AUTUOPUIHOTO CKPEIIMBAHHS Y IPO30 (DU

79 I{uTonorudeckne OCHOBBI TUTHOPHUIHOTO CKPEITUBAHUS 1

80 CuemieHHOe HacaeOBaHUE MPU3HAKOB 1

81 XpoMOCOMHasl TEOPHSI HACIEICTBEHHOCTH 1

82 I'eneTnka nosa 1

83 I"enoTHn Kak 11eJIOCTHASI CUCTEMA 1

84 I'eHeTHYECKUI KOHTPOJIb PAa3BUTHsI PACTECHUH, )KUBOTHBIX U YEJIOBEKA 1

85 M3MeHUYHUBOCTh TPU3HAKOB. BUIbl H3MEHYHUBOCTU 1

86 MonupukannoHHass U3MEHYHBOCTh 1
Bapuanvonnslii pan v BapuanonHast kpusast. JlaboparopHas pabora

87 «HccnemoBanue 3aKOHOMEPHOCTEH MOTU(DUKAITMOHHON H3MEHINBOCTH. 1 0.5
ITocTpoeHre BapHaIllMOHHOTO Psiia M BapUALIMOHHOW KPUBOM»

88 I'eHoTHnMueckas M3MeHUYNBOCTh. KoMOWHATHBHASI HI3MEHYHUBOCTh 1

29 MyrannonHas n3MeHInBOCTh. [IpakTiueckas pabora «MyTtanuu y 1 0.5
Jipo30¢huIIbl (Ha TOTOBBIX MUKpOIpEnaparax)

90 3aKOHOMEpPHOCTH MYTAI[HIOHHOTO TpoIiecca. DMUTeHETHKA U 1
SIUTCHOMHUKA

91 O0600mmenune n cucreMaru3anys mo Teme " eHeTnka - Hayka o 1 0.5

HaCJICACTBCHHOCTH U MUIBMCHYHMBOCTHU OpFaHI/I3MOB" / KOHTpOJ’ILHaﬂ




pabota o reme "I eneTuka"

I'enetuka yemoseka. [Ipaktudeckas padora "CocraBieHue 1 aHATN3

92 o 1
POJOCIOBHOM
93 MeToapl METUITMHCKON F'e€HETUKHA 1
94 3HaueHre MEANIMHCKON TeHEeTUKH B MTPEIOTBPAIICHNH 1 JICUSHUN 1 0.5
TeHETHYECKUX 3a00IeBaHI YeI0oBeKa )
95 OcHOBHBIC TTOHATHS cenekIuu. JlabopaTropHas pabora "M3ydenune 1 0.5
COPTOB KYJBTYPHBIX PACTCHUN U MOPOJI JOMAIIHUX KUBOTHBIX" )
96 MeTo/pI celleKIIMOHHOH paboThl. JlabopatopHas pabora "M3yuenue |
METOJOB CENEKIUU PAaCTeHUI"
97 JlocTrKeHUs CeNIeKIIMU PaCTeHHI U )KUBOTHBIX. [IpakTuyeckas padboTa 1
"IIpuBuBKa pacTeHUNH"
98 CoxpaHeHHe, N3YUCHHE U UCITOJIb30BaHUE TEHETHICCKUX PECYPCOB 1 0.5
99 buoTrexHomorus Kak HayKa v OTpacib Mpou3BoicTBa. [IpakTudeckas |
pabora "M3ydeHne 00beKTOB OMOTEXHOJIOTHH"
100 OCHOBHBIC HAIPABICHUS CHHTETUICCKHI OHOJIOTHH 1 1
101 XpOMOCOMHAs U TEHHAsl HHKEHEPUsL 1
102 MeauuuHCKAE OHOTEXHOJIOTHI 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 4 13.5
Ne KosmyecTBO Yyacos
o/ Tema ypoka B K n DJIeKTPOHHbIE LU (POBHIE
cero HTPOJILHBI KTHYECKH
OHTpOI ¢ pa ccxne o0pa3oBaTejIbHbIE PeCypPChl
padoThl padoThI
1 OpomonmonHas Teopus Y. Jlapsuna 1
2 JBrokyiye cuitbl 3BOIIOIMU BUAOB 1o Y. JlapBuHy 1
3 Bopb0a 3a cymiecTBOBaHME, €CTECTBEHHBIM W HCKYCCTBEHHBIH 0TOOD 1
4 DopMUPOBAHNE CUHTETUYECKON TEOPHUH IBOJIIOLIUN 1
5 Dranbl YBOJIIOIMOHHOTO MPOIIECCa: MHKPO3BOIIOIMS M MAKPOIBOIIOLIUS 1
6 ITonynsiuust — 3nemMeHTapHas €IMHUIA 3BOJIIOLUN 1
3akoH reHeTudeckoro paBHoBecus [x. Xapau, B. BaiinOepra.
7 JlabopatopHas paboTa «BbIsiBIeHHE H3MEHIUBOCTH y 0COOEH OTHOTO 1 0.5

BUIa»




8 OneMeHTapHbIe (PAKTOPHI IBOTFOIHH 1

9 Oddext ocHoBatens. IhdekT OyThUIOUHOTO TOPJIBIIIKA 1

10 Murpanun. M30091uu nomy snuii: reorpadudeckas, Onoornyeckas 1

11 EcTecTBeHHBIN 0TOOP — HAINPABIISIONUI (PaKTOP IBOIOIHU 1

12 I[TosoBo# 0TGOP 1
[Tprcnoco6IeHHOCTh OPraHU3MOB KaK pe3yabTaT MUKPOIBOIIOIUH.

13 JlabopatopHas pabota «3yuenue apoMop(o30B 1 UAHOAAANTAIIUH Y 1 0.5
pacTeHUH M JKUBOTHBIX»

[Ipumeps! mprucocobIeH y OpraHU3MOB: MOP(OIOTHYECKHE,

14 (uznonornyeckue, OMOXUMUYIECKHe, oBeeHIeckre. JlaboparopHas 1 0.5
pabota «IIpucrnocobieHusi OpraHU3MOB U UX OTHOCHTEIIbHAS )
[1EeIeCO00Pa3HOCTH

15 Bupn, ero kputepuu u ctpykrypa. Jlaboparopuas pabota «CpaBHeHHE 1 0.5
BHJIOB 110 MOP(OIOTHIECKOMY KPHUTEPHIO» '

16 CtpykTypa BUIa 1

17 BunoobpaszoBaHne Kak pe3yabTaT MUKPOIBOIIOIINN 1

18 CBs13b MUKPOIBOJIIOITUH U SIHIEMUOJIOTHH 1

19 MakposBosronus. [TaneoHToN0rnyeckue METOAbl U3yUEHHUs BOJIIOIUN 1

20 buoreorpapudyeckue METOIbI H3yUCHHUS SBOIOIUN 1

1 OMOPHOIOTHYECKHE U CPABHUTEIIBHO-MOP(OIOTHIECKUE METOIBI 1
H3YUYCHUS DBOJIIOIIHH

2 MonekynsapHO-TeHETHIECKIE, ONOXUMHIECKHE U MAaTEMaTHICCKIE 1
METObl U3YUECHHsI IBOJIOLUU

23 OO01ue 3aKOHOMEPHOCTH DBOJIOITUU 1

24 AnantuBHas paauanysi. HepaBHOMEPHOCTh TEMIIOB DBOJIOIHH 1

25 HayuHble runoTe3bl IPOUCXO0KACHHUS KU3HU Ha 3emIle 1

26 JoHayuHble peICcTaBICHUS O 3aPOKIACHUH KU3HU 1

27 OcHOBHBI€ 3Tanbl HEOPraHMYECKOH SBOJIIOLUN 1

28 I'unoTesbl 3apOXkKAEHUS KU3HU 1

29 Hcropust 3emin u metos! e€ uzydenus. JlaboparopHas padbota 1 0.5
«/3ydeHne U onucaHne UCKOMAEMbBIX OCTATKOB JPEBHUX OPTraHU3MOBY )

30 HavanbHble sTansl OpraHu4ecKo SBOIIOLUN 1

31 DBOJIONNS YKAPHOT 1

3 OCHOBHBIE ATaIlbl SBOIIOIUU PACTUTEILHOTO Mupa. [IpakTuueckas 1 0.5
pabota «3ydenne 0ocOOEHHOCTEH CTPOSHHSI PACTEHHH pPa3HBIX OTIEIIOB '

33 OCHOBHBIE ATaITBl BOTIOIUHN KHUBOTHOTO MUpPa 1




DBouoLMs )KUBOTHBIX. [IpakTuueckas padora «M3yueHre 0cCOOCHHOCTEH

34 CTPOCHHS MTO3BOHOYHBIX KHUBOTHBIX) 0.5

35 Pa3BuTue xu3HU Ha 3eMJie IO 3paM U epruoiaM

36 MaccoBble BBIMUPaHUSI — DKOJIOTMYECKUE KPU3UCHI NIPOLLIIOTO

37 CoBpeMEHHBIH SKOJTOTUIECKUAN KPU3HC, €0 OCOOCHHOCTH

38 CoBpeMeHHas cucTemMa opranndeckoro Mupa. OCHOBHEIE
CUCTEMAaTUYECKHE TPYIIIbI OPraHU3MOB
O0001eHrEe U cCUCTeMAaTH3alUsl 3HAHUH 110 TeMaM "MUKPOIBOJIOLUS U

39 ee pe3ynbraThl”, "Makpo3Bomrornus U ee pe3ynbraTsl”/ KoHTponbHas
pabota 1o Teme "IBoronus"

40 AHTpPONOJIOTHS] — HayKa O YeJOBEKe

41 PazpuTue npeacTaBiaeHud 0 TPOUCXOKIEHNUN YETOBEKA
Mecro JenoBeka B CHCTEME OpraHIIecKoro Mupa. JlabopatopHas

42 pabota «/3ydeHue 0cCOOEHHOCTEH CTPOCHHUSI CKElieTa YeIIOBEKa, 0.5
CBSI3aHHBIX C MPSIMOXOXKICHAEM

43 JIBrKyIye CHIThl aHTPOIIOTeHEe3a

44 CooTHoIIEHEe OHOJIOTHYECKUX B COMUATBHBIX (PaKTOPOB B
AHTPOIIOTCHE3E

45 OCHOBHBIE CTaJJUU aHTPONOTE€HE3a

46 [TaneoreneTrka U najgeoreHOMHKA

47 DBOJTIONHASI COBPEMEHHOTO YEJIOBEKA

48 qenoseqegme pacsl. [Ipaktuueckas padota «/3yueHne 3K0JIOrHYecKIX 0.5
aIaTTaIi YeI0BEKa

49 MexIucUIUIMHAPHBIE METOJIbI AHTPOTIOJIOT I

50 3apokJeHNE U pa3BUTHE IKOJOTHUHI

51 MeToBI DKOJIOTHH. Ha6opaToPHa>1 pabota «3ydenne MeTo10B 0.5
DKOJOTHICCKUX MCCIIEIOBAHIIN

52 3HaueHne SYKOJIOTUUECKUX 3HAHUHN I YeT0OBEKa

53 OKoyornueckue HakTopsI
Abuotndeckre Gaxktopbl. CBET KaK SKOJOTHUYECKHN (HaKTop.

54 JlabopatopHas paboTa «BeisiBIIeHUE PUCTIOCOOICHUH OPTaHU3MOB K 0.5
BITUSTHUIO CBETa»
Aobunornieckue akTopsl. TemmepaTrypa Kak SKOJIOTHUECKUH QakTop.

55 JlabopatopHas paboTa «BpIsBiIeHNE TPUCTIOCOOTICHUN OPTaHU3MOB K 0.5
BJIMSIHHEO TEMIIEPATYPhD)

56 Aobuornueckue (hakTopsl. BIaxHOCTh Kak SKOIOIHYECKUI (akTop. 0.5

JlaGopatopHas paboTa « AHATOMHYECKHUE 0COOCHHOCTH PACTCHHI U3




pPa3HBIX MECT OOWTAHMSD)

57 Cpenbl 00MTaHUS OPTaHU3MOB 1
58 buonornueckrue puTMBI 1
59 JKuznenusle hopMBI OpraHU3MOB 1
60 Buotnueckue GakTopsl 1
61 3HadyeHne OMOTHYECKUX B3aUMOACHCTBUH IS CYLIECTBOBAHUS 1
OpraHU3MOB B cpeliec OOUTaHUS
62 OKOJIOTHYECKHE XapaKTEPUCTHKH MOMYJIISIIHH 1
63 OCHOBHbI€ ITOKa3aTeJ{ MOMYJIALNN: YUCIEHHOCTb, INIOTHOCTD, 1
BO3pacTHAas U MOJIOBasi CTPYKTypa
64 OCHOBHBIE ITOKa3aTeNN MOMYJISALUN: POKIAEMOCTD, IPUPOCT, TEMIT 1
pocTa, CMePTHOCTh, MUTPAIHH
65 OKosoruyeckasi CTPYKTypa MOIMyJISIIHAN 1
66 JvHamMuka Moyl U €€ peryJisiius 1
67 Kpussle pocra uucienHocTy nonyssiiui. Kpusble BbDKHBaHUS 1
68 BKOJ'IOFI/I‘IGCKaHVHI/IH_Ia Buna. Jlaboparopnas padota «lIpucnocodnenus 1 0.5
CEMSTH PaCTeHUH K PacCEICHUION
69 Bu kak cuctema nomyJsiuit 1
70 3aKOHOMEPHOCTH MOBEICHUS U MUTPAIUi AKUBOTHBIX 1
71 Coo0111eCTBO OpraHu3MOB — OHOIICHO3 1
72 OKocucTeMa Kak OTKpPbITast CHCTeMa 1
73 KpyroBoport BeliecTB 1 MOTOK SHEPTUH B SKOCUCTEME 1
74 OCHOBHbI€ ITOKa3aTeJIN IKOCUCTEMBI 1
75 DKOJIOTHYECKAEC TTHPAMUIBI 1
76 W3meHeHus coo0IecTB — CYKIECCHH 1
77 IIpupoaHbie 3KOCUCTEMBI. IKOCUCTEMBI 03€P U PEK. IKOCUCTEMBI MOPE 1
Y OKEaHOB
78 [IpuponHble 5KOCHCTEMBI. DKOCUCTEMBI TYH/JIp, JIECOB, CTENEH, MyCTHIHb 1
79 AHTpPOTIOTEeHHBIC YKOCUCTEMBI 1
30 Ypboskocuctemsl. [IpakTuueckas padora «M3yuenue u onucaHue 1 0.5
ypOOIKOCUCTEMBDY :
’] 3aKOHOMEPHOCTH (POPMUPOBAHUS OCHOBHBIX B3aUMOJICHCTBHUM 1
OpPTraHM3MOB B IKOCHCTEMAxX
MexaHn3MEBI BO3JIEHCTBYSI 3arpsI3HEHHIA Pa3HBIX TUTIOB Ha
82 CyOOpraHN3MEeHHOM, OPTaHU3MEHHOM, TIOITYJIAIIMOHHOM H 1

3KOCUCTEMHOM YPOBHSX




83 Buocdepa — obuienanerapHas 00oa04ka 3eMin 1
84 Yuenue B. W. Bepranckoro o 6uochepe 1
85 3aKOHOMEPHOCTH CYIIECCTBOBaHUS OHOChephI 1
86 KpyroBopoTs! BenecTB 1 OHOT€OXUMUYCCKHE ITUKITBI 1
87 3oHanmEHOCTH Orochepsl. OCHOBHBIC OMOMBI CYTITH 1
88 YcToiunBoCcTh OMOChEpHI 1
89 OKOJOrMYecKue KPU3HUChI U UX MPUUUHBI 1
90 Bo3zneiicTBue denoBeka Ha Onochepy 1
91 AHTpPONIOreHHOE BO3/ICHCTBUE HA PACTUTENBHBINA U JKUBOTHBIN MHUP 1
92 OxpaHa npUpoOIbI 1
93 OCHOBHbBI€ MPUHIIUIIBI YCTOMYHUBOTO Pa3BUTHS YEJIOBEUECTBA U IIPUPOILI 1
94 PanmonansHOE PUPOAOIIONB30BaHIE U COXPaHEHHE OHOJIOTHYECKOTO 1

pa3HooOpa3us 3eMin

O06o001IeHue U cucTeMaTH3alKs 3HAaHUH 110 TeMaM "DKOJIOTHS - HayKa O

B3aMMOOTHOILICHUSAX OPraHU3MOB APYT C APYTOM U HaJOPraHU3MEHHBIX
95 CHCTEM C OKpy’Karorei cpenon”, "OpraHu3Msel U cpena oouTanus", 1

"DKOJIOTHS BUAOB U MOMYJAUA", "IDKOIOTHS COOOIIECTB.

Okonoruueckue cuctemsl”, "bruocdepa - rmodanpHas sxocuctema' /

KoHntponbpHas pabora o treme "Okoiorus"
96 Pe3epBHBIN ypOK 1
97 PezepBHBII ypok 1
98 PesepBHBII ypok 1
99 PezepBHbIif ypok 1
100 Pe3epBHBI ypok 1
101 PesepBHBIN ypok 1
102 PezepBHBIt ypoK 1

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 7.5




ITPOBEPAEMBIE HA EI'D I10 BUOJIOI'MA TPEBOBAHMSI K PE3YJIBTATAM OCBOEHMSI
OCHOBHOH OBPA3OBATEJIBHOH ITPOI'PAMMBI CPEJHET'O OBIIET'O OBPA3OBAHUA

Ko, .
npol:sepﬂemoro IIpoBepsieMble TpeGOBaAHMS K NIPeIMETHbIM Pe3yJIbTATAM OCBOEHUSI OCHOBHOM
TpeGoBauns o0pa3oBaTe/IbHOI MporpaMMbl CpeaHero 001ero oopa3oBanus

ChopMHpOBaHHOCTh 3HAHUN O MECTE W PO OWOIIOTHM B CHUCTEME ECTECTBEHHBIX HAayK, B
(hopMHpOBaHUN COBpPEMEHHON €CTECTBEHHOHAYYHOH KapTHHBI MHpa, B TO3HAHUHM 3aKOHOB
TMPUPOABI U PEIICHUH KU3HEHHO BAXKHBIX COLUATBHO-3THIECKUX, SKOHOMUUIECKUX, SKOJTOTHICCKUX
po0JIeM YeTIOBEUYECTBa, a TAKXKE B PEUICHHH BOIPOCOB PAMOHAILHOTO MPHUPOJIONOIB30BAHNUS, B
(hopMHpOBaHUH IEHHOCTHOTO OTHOIICHHS K IIPUPOJIE, OOIIECTBY, YETIOBEKY; O BKJIaJe POCCUHCKUX
1 3apyOCKHBIX YUEHBIX — OMOJIOTOB B Pa3BUTHE OMOJIOTHH

Brnanenue cucremoil 3HaHHMH 00 OCHOBHBIX METOJAaX HAy4YHOIO IIO3HAHUS, HCIIOJIb3YyEMBIX B
OMOJIOTHUECKUX HCCIICIOBAHUSAX JKUBBIX OOBEKTOB U OSKOCHCTEM (ONMHCaHHWE, H3MEpEHHE,
MpoBeeHHE HAONIOAEHUH); crnoco0aMM BBISBICHHS M OLEHKH AaHTPOIOTEHHBIX HM3MEHEHHH B
IIpUPOLE.

YMeHue BBIIBUTATh THIIOTE3bI, MPOBEPSITh MX IKCICPHUMEHTAIBLHBIMH CpPEICTBAMHU, QOpMYIHPYs
LIeIb UCCIIEIOBAHUS, aHAIU3UPOBATH MIOJIyYEHHbBIE PE3YJIbTAThI U JEIATH BHIBOJBL.

BrusiBieHrEe 3aBHCHMMOCTH MEXIY HCCIEIyEMBIMH BEIMYMHAMH, OOBSCHEHHE MOIYyYEHHBIX
pe3ynbTaToB U (popMynHpoBaHWE BBIBOJOB C HCIIOJIB30BAaHHMEM HAYYHBIX MOHATHH, TEOpUUA W
3aKOHOB

YMeHue BialeTh CHUCTEMON OMOJOTHMUECKHWX 3HaHUM, KOTOpas BKIIOYAET: OCHOBOIIOJAraroIne
OWOJIOTMYECKHE TEPMUHBI M TIOHATUS (KM3Hb, KIIETKA, TKaHb, OpraH, OpraHu3M, BWJ, OIS,
JKOCHCTEMa, OHOIIeHO3, Orocdepa; MeTadoII3M, TOMEOCTa3, KIIETOYHBI IMMYHHTET, ONOCHHTE3 OeKa,
OvomonMMepsl,  UCKPEeTHOCTh,  CaMOPETyJIAIHsA,  CaMOBOCIPOM3BEACHHWE,  HACIEeICTBEHHOCTb,
H3MEHYMBOCTb, BHEPTO3aBUCUMOCTbD, POCT M pa3BUTHE);

Oounonornueckue Teopun: kinerounas teopus T. llIBanna, M. lllnefinena, P. BupxoBa; kjIoHaNbHO-
CeleKTUBHOTO wmMMmyHuTeTa II. DOpmmx, W.M. MedyankoBa, XpOMOCOMHAas  TEOPHS
HacnezcTBeHHOcTH T. Moprana, 3akoH 3apojsiiieBoro cxojctsa K. bapa, aBomonnonHas Teopus
Y. JlapBuHa, CHHTETHYECKas TEOpHs IBOJIOLMH, Teopus aHTponoreHeza Y. JlapBuHa; Teopus
omoreonieroza B.H. Cykauépa; yuenme H.M. BaBunoBa o meHTpax MHOrooOpazus U
MIPOUCXOXKICHUSI KyJNbTYpHBIX pacTeHui, yduenune A.H. CeBepuoBa 0 MyTAX M HalpaBICHUIX
sBooniny, yuenue B.1. Bepuajckoro — o 6uoctepe);

3aKOHBI (€IMHOOOPAa3Ksl MOTOMKOB IIEPBOTO MTOKOJIECHUS, PACILEIUICHHUS IPU3HAKOB, HE3aBUCHMOTO
HacJe0BaHNsA NpHU3HAKoB I'. MeHpems; CIeIIEeHHOTO HACIEJOBaHUs NMPHU3HAKOB M HapyIIEHUS
cueruieHus reHoB T. MopraHa; roMOJI0rHYecKuX psAI0B B HACIEACTBEHHOW u3MeHuuBocTH H.M.
BaswunoBa; remernyeckoro pasHoBecus k. Xapau u B. BaitnOepra; 3aponpimeBoro cxoactsa K.
boapa; obmorenernaeckuii 3akoH J. ['exkens, . Mroiepa);

MIPUHLHUIBI (UUCTOTHI FaMeT, KOMIIEMEHTaPHOCTH);

npaswia (MuaumyMa FO. JInbuxa, skonornueckoit mupaMuabl yucesl, OMOMacchl 1 SHEPTUH);
rurote3sl (koariepBatHod A.M. Omapuna, mepBudHoro OympoHa JIk. Xommeitra, mukpocdep C.
®okca, pubosuma T. Uek)

YMeHue pernath NOUCKOBBIE OUOJOTMYECKHE 3aa4ul; BBISBIATH MPUIHMHHO-CIICJICTBEHHBIC CBS3H
MEXK]Ly MCCIICIyEMbIMH OMOJIOTMYECKUMU OOBEKTaMH, MPOLIECCAMU M SBJICHHUSMHU; JCJaTh BBHIBOIBI U
IIPOTHO3bI HA OCHOBAHUH TIOJTyYCHHBIX PE3yJIbTATOB,;

COCTaBJSITh TEHOTUITMYECKUE CXEMBI CKPCIIUBAHMS JUIS PA3HBIX THIIOB HACIICIOBAHUS TPH3HAKOB Yy
OPraHU3MOB, COCTaBJIAITH CXEMbl TNEPEHOCA BEUICCTB M SHEPTHM B AKOCHCTeMax (LemM MUTAHHS,
TMUIIEBbIE CETH)

YMeHue ycTaHaBIUBATh B3aUMOCBS3U MEXIY CTPOCHHEM W (QYHKIHMSIMHU: OPraHOHMOB, KIIETOK
pa3HBIX TKaHEW, OpraHaMy M CUCTEMAaMU OPTaHOB Yy PacTEHHM, )KMBOTHBIX M YEJIOBEKA; MEXAY
JTarnaMu OOMEHa BEIECTB; JTallaMH KJIETOYHOIO LHKJIA WM JKU3HEHHBIX LHKIOB OPraHU3MOB;
JTarnamu SMOPUOHAIILHOTO PAa3BUTHS; TEHOTUIIOM U (PEHOTHITOM, (PEHOTHIIOM B (PAKTOPAMH CPEJIbI
oOWTaHUs; TpOLECCaMH 3BONIOLWH; JABWXKYILIMMH CHJIaMH aHTPOIOreHE3a; KOMIIOHEHTaMHU
Pa3NUYHBIX SKOCUCTEM U MPUCIIOCOOICHUSIMH K HUIM OPraHU3MOB

YMeHHe BBIAETATh CYIIECTBEHHbBIE IPU3HAKHU:

CTPOEHHsSI BHPYCOB, KIETOK IPOKAPHOT M SYKApHOT, OJHOKIETOYHBIX W MHOTOKJIETOYHBIX
OpPraHHW3MOB, BHJOB, OHMOT€OLIEHO30B, 3KOCHUCTEM U OHOC(EpPHI; CTPOCHHS OPTaHOB U CUCTEM
OpPraHOB PAacCTEHMH, >KHBOTHBIX, YEJIOBEKA; IPOLIECCOB KHU3HEAEATENBHOCTH, MPOTEKAIOIUX B
OpraHu3Max pacTeHHH, >KUBOTHBIX M YEJOBEKa; OMOJOTMYECKHX IPOLECCOB: OOMEHA BEIIECTB
(Merabonmu3Mm), WHPOpPMAIMM W TIpPEBpAIlCHWs DSHEPrUu, OpOXXeHHs, aBTOTpoHOro U




reTepoTpo(HOro THIIOB MHUTAHHUS, (OTOCHMHTE3a M XEMOCHHTE3a, MUTO03a, MEH03a, raMeTOreHe3a,
3M6pI/IOFeHe3a, HOCT3M6pI/IOHaJIbHOI‘O pa3BI/ITI/I$I, pa3MHO)K6HI/I$[, I/IHZII/IBI/IIIyaHBHOI‘O pa3BI/ITI/IH
opranusma (OHTOTeHe3a), B3aUMO/ICHCTBHS T€HOB, TeTEPO3Kca; NeHCTBUI HCKYCCTBEHHOTO 0TOOPA,
CTaOMITU3UPYIOIIETO, IBUKYILIETO U PA3phIBAIOIIETO €CTECTBEHHOTO 0TOOPA; alIONaTPHUECKOrO U
CI/IMHanI/IT-IeCKOI‘O BI/I,ZIOO6pa3OBaHI/I$I; BJIMSIHUA ~ ABVOKYIIUX CUJI DBBOJIIOIIMU Ha FeHO(bOHII
HOHyHHHI/II/I; HpI/ICHOCOGHGHHOCTI/I OpFaHI/I?:MOB K cpez:e O6I/ITaHI/IH, 1IepC,HOBaHI/ISI HaHpaBHeHI/Iﬁ
SBOJIIOLIMHU; KPYTOBOPOTA BELICCTB M IIOTOKA YHEPTUU B IKOCUCTEMAX

ChopMHUpPOBaHHOCTh YMEHUS BBIICIATh CYIIECTBCHHBIC MPU3HAKUA BUPYCOB, KIETOK MPOKAPHOT U
9YKApHOT, OJHOKJIETOYHBIX W MHOTOKJICTOYHBIX OpPraHW3MOB, BHJOB, OHOTEOICHO30B H
9KOCHCTEM; OCOOCHHOCTH ITPOIIECCOB OOMEHA BEIIECTB W MPEBpAIllCHUS DHEPIHMU B KIIETKE,
(doTocHHTE3a, IMIACTUYECKOTO M HSHEPreTHYSCKOr0 OOMEHa, XEMOCHHTE3a, MHTO03a, MeHo03a,

7 OIUIOAOTBOPCHUA, PA3BUTHA U  PAa3MHOKCHUSA, HWHAWUBUAYAJIBHOTO Ppa3BUTHUA  OpraHu3Ma

(oHTOTEHE3a), OOpPHLOBI 3a CYIIECTBOBAaHWE, €CTECTBEHHOTO OTOOpa, BHUAO0Opa30BaHMSI,
MPUCIIOCOOJICHHOCTH OPraHu3MOB K Cpele OOWTaHUs, BIIMSHUSA KOMIIOHEHTOB SKOCHCTEM,
AHTPOTIOTCHHBIX W3MEHEHHWH B JKOCHUCTEMax CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB W
TIpEeBpaIleHHs] YHEPTHH B Ornocdepe

VMeHHne HCII0Ib30BaTh COOTBCTCTBYIOIIHUEC APryMCHTHI, 6I/IOJ'IOFI/ILI€CKYIO TECPMUHOJIOTUIO U
CUMBOJIMKY [JIA J0Ka3aTCJIbCTBa pPOACTBA OpPraHU3MOB pPA3HBIX CHUCTEMATHUYCCKUX TPYIIIL;

8 B3aUMOCBA3U OpPraHUu3MOB M CPEAbL O6I/ITaHI/I$I; CANHCTBAa YCJIOBCUCCKUX pac; HCO6XOI[I/IMOCTI/I

340pOBOI0 06pa3a JKU3HU, COXPAaHCHUA pa3H006pa3I/m BUJAOB U DKOCUCTEM KaK YCJIOBHA
COCYHICCTBOBAHMS IIPUPOABI K UCTIOBEYECTBA

Vmenne KPUTUYCCKHU OLICHUBATDH I/IH(I)OpMaI_II/IIO OHOJIOTHYECKOTO COACPIKAHUSA, UHTCPIIPETUPOBATH

9 OTUYCCKUE aCIICKTbl COBPEMCHHBIX HUCCICIOBAaHUN B 6PIOJIOFPII/I, MCIHUIINHC, 6I/IOTCXHOHOFI/II/I;

paccMaTpuBaTh TJ00alIbHBIE JKOJOTHYECKHE MpPOOJIEeMbl COBPEMEHHOCTH, (HOPMHpOBATH IO
OTHOUICHHUIO K HUM COOCTBEHHYIO MTO3ULHUIO

INNEPEYEHD 9JIEMEHTOB COAEPKAHMUSA, TIPOBEPAEMbBIX HA EI'D 110 BUOJIOI'MH

Kon

ITpoBepsieMblii 3JIEMEHT COJIEPKAHNS

1

Bbuonorus kax HayKa. JKuBbIe CHCTEMBI M UX HN3Y4YCHHC

1.1

CoBpemMeHHasi OHOJNOTUSI — KOMIUIEKCHas Hayka. bruonmorumueckre HayKd W M3y4aeMble HMHU MPOOJIEMBI.
OyHiaMeHTaNbHbIE, IPUKJIAJHbIC ¥ TOUCKOBBIE HAyYHbIE NCCIIEIOBAHUS B OHMOIOTHH.

3naueHne ONOIOTHH B (JOPMHUPOBAHUH COBPEMEHHOM eCTeCTBEHHO-HAYyYHOH KapTuHBI Mupa. [Ipodeccun,
CBsi3aHHBIE ¢ OuWonorueil. 3HaueHHe OMOJIOTHM B NPAKTHYECKOH AEATEILHOCTH YeJOBEKa: MEIHWLIMHE,
CEJIbCKOM XO34HCTBE, TPOMBIIUIEHHOCTH, OXPaHe MPUPOABI

1.2

JKuBble cucTembl Kak mpeaMeTr u3ydeHus ouosioruu. CBOMCTBA KUBBIX CHCTEM: SIMHCTBO XUMHUYECKOTO
cocTaBa, IMCKPETHOCTh W IEIOCTHOCTh, CIIOKHOCTh W YHOPSIOYCHHOCTh CTPYKTYPBI, OTKPBITOCT,
caMoOpraHu3alysi, CAMOBOCIIPOU3BEACHHE, PA3IPAKUMOCTh, H3MEHUYHUBOCTh, POCT U Pa3BUTHE.

VYpOBHU OpraHu3aluu >KUBBIX CHCTEM: MOJIEKYJISIPHBIA, KIIETOUYHBIM, TKAHEBBIM, OpPraHU3MEHHBIMH,
MOMTYJISIIIHOHHO-BUIOBO, 3KOCHUCTEMHBINA (OMOTCOIIEHOTHIECKUT), OmocgepHBIit. [poreccsr,
MIPOUCXOMAIINE B KUBBIX cHUcTeMaxX. OCHOBHBIE NMPU3HAKU KUBOTO. JKH3HL Kak ¢opMa CyIIECTBOBAHUS
MaTepuu

1.3

MeTtospl Ouosiorudeckoii Hayku. HaGnronenue, n3mepeHue, 3KCIepUMEHT, CUCTEMATH3allns, METaaHaIu3.
[Tonatue o 3aBucuMOW M He3aBUCHMMOW nepeMeHHoW. [lmanupoBanue skcnepumenta. [locraHoBka u
mpoBepka runore3. Hyneas runore3a. Ilonste BbIOOpKEM W €€ gocToBepHOCTh. Pa3dpoc B
Omomornuecknx MaHHBIX. OIIEHKa JOCTOBEPHOCTH TIONYYCHHBIX PE3YNbTATOB. [IpHYMHBI HCKaXCHUS
pe3yJIbTaToB 3KCriepuMeHTa. IIOHITHE CTaTUCTUYECKOr O TECTA

Kietka xax Onosornyeckas cucreMa

2.1

Kietka — cTpykTypHO-QyHKIIMOHATIBHAS eAUHUIA )KUBOTO. McTopus oTKpbITHS KieTku. Padoter P. I'yka,
A. Jlesenryka. Knerounas teopus (T. IIBann, M. Ilneiinen, P. BupxoB). OCHOBHBIC MOJOXEHUS
COBPEMEHHOU KJIETOUHON TEOPHUHU.

MeToap1 MOJIEKYIISIPHON M KJIETOYHONW OMOJIOTHH: MHUKPOCKOMHS, XpoMartorpadus, mekTpodopes, METo
MEUEHBIX aTOMOB, UG PepeHInATEHOE IICHTPU(YTHPOBaHUE, KyTbTHBUPOBAHHE KIIETOK

2.2

XHWMHUYECKUI COCTaB KIETKH. Makpo-, MHKpO- M YJbTPAMHUKpPO3JEMEHThl. Boma um e€ posb Kak
pPacTBOpUTENS, PEAreHTa, Y4YacTUE B CTPYKTYPUPOBAHMM KIETKH, TEIUIOPEryJsanuu. MuHepanbHbIe
BEIIECTBA KJIETKH, MX OMOI0rn4eckas pojb. Pojib KATHOHOB M AHHOHOB B KJIETKE.




buonorndeckue monmuMepsl. beakn. AMHHOKUCIOTHBIA cocTaB 0eakoB. CTPYKTYpHI OSITKOBOW MOJIEKYJIHL.
[lepBuuHas cTpykrypa Oenka, menTuaHas CBsI3b. BTopuYHas, TpeTWYHAs, YETBEPTHUYHAS CTPYKTYPHI
[Henatypauus. Coiicta 6enkoB. Knaccudukanus 6enxo. buonornyeckue QyHKum 6€IKOB.

YrneBoapl. MoHOCaxapuasl, AUcaxapuabl, OJIMIocaxapuasl U noiucaxapuasl. OOyl miaH CTPOeHUs H
(U3NKO-XMMHUYECKUE CBOWCTBA yIiIeBOI0OB. bruonornyeckre GyHKIUH YTIEBOIOB.

Jlumuppl.  TwapodunbHO-rHApodoOHBIe  cBoiicTBa. Kmaccudukanuss ynununoB.  TpUTTHIEPHIBL,
¢dochomunuapl, Bocky, creponasl. buonornyeckue pyHkuuu nununos. OOmue cBOcTBa OMOIOTHYECKUX
MeMOpaH — TeKy4eCTbh, CIIOCOOHOCTh K CaMO3aMbIKAHUIO, ITOJIYIIPOHULIAEMOCTb.

Hyxnennossle kucnotel. JJHK u PHK. Crpoenume HykinenmHoOBbIX KucioT. Hykneoruasl. Ilpuniun
komiieMeHTapHocTy. IIpasuno Yapradda. Ctpykrypa JHK — nBoiinas cnupans. MecToHaxoXaAeHHE U
ounonornueckue pyuakmun JJHK. Bugsr PHK. @yakmnn PHK B kiaeTke.

Crtpoenue mosekyisl AT®D. Makposprudeckue cBsizu B Mosiekysie AT®. buonoruueckue ¢pynkimu ATO.
BoccranoBieHHble TepeHOCYHNKH, UX QyHKIHH B KineTke. CekBenupoBanue JJHK.

CrpykTypHas Ouosorus: OMoxumMudeckue 1 OMoU3NIECKUE UCCIEIOBAHUS COCTaBA U IPOCTPAHCTBEHHON
CTPYKTYPBI OHOMOJIEKYT

23

Tumel KIETOK: 3yKapuoTH4ecKass W Ipokapuorudeckas. CTpyKTypHO-(YHKLIMOHAIbHBIE 00pa30BaHUSA
KIIETKH.

Crpoenue mpokapuoTHieckoi kieTku. Knerounas ctenka Oaktepuil m apxeil. OcoOEHHOCTH CTpPOCHHS
reTepoTpodHOMN M aBTOTPOPHON MPOKAPHOTHISCKUX KIETOK. MEeCTO M poJIb IPOKApHUOT B OHOIIEHO3aX.
Crpoenue 1 pyHKIIMOHHPOBaHHUE dyKaprHOTHYECKOH KieTKH. [1a3maruueckas memOpana (TiazmanemMma).
CrpykTypa mazmMaTHdeckoil MemOpaHbl. TpaHCHOPT BEIIECTB 4epe3 IUIa3MaTHYECKyl0 MeMOpaHy:
naccuBHbIN (nuddy3us, oOmeru€HHas audQy3us), aKTUBHBIA (TIEPBUYHBIA W BTOPUYHBINA AKTUBHBIN
Tpancnopt). llomymponuraemocth MemOpaHbl. Pabora HaTpuii-kanmeBoro Hacoca. OJHJIOIUTO3:
NUHOIMTO3, (haromuro3. Dx3ounto3. Kierounas crenka. CTpyKTypa U (QYHKIUH KIETOYHOW CTEHKU
pacteHuit, rpuOoB.

Iuromnmasma. Iluto3oms. [{uTockener. [Bmkenue muTormiasMel. Opranonabl kKieTkd. OgHoMeMOpaHHBIC
OpraHou/bl KJIETKU: sHpomazMatudeckas cetb (OIIC), anmapar ['onbIku, TH30COMBI, UX CTPOEHHUE U
¢yHkuun. B3anMocBsS3b OJHOMEMOpPAHHBIX OPTaHOUAOB KJIeTKA. CTpOCHHE TPaHyJSIPHOTO PETUKYIIyMa.
Cunre3 pactBOopuMBIX OenkoB. CHHTE3 KJIETOYHBIX MeMOpaH. [mamkwii  (arpaHyJNspHBIN)
9H/IOIUIa3MAaTHIYEeCKH peTHKyIyM. CekpeTopHast (QyHKuus ammapara ['ombmku. TpaHCHOPT BEIIECTB B
kietke. Bakyonu pactutensHbix KieTok. Kinerounstit cok. Typrop.

[TomyaBTOHOMHBIE OPraHOMIbI KJIETKHA: MUTOXOHAPHUH, TIIACTUABIL.

Crpoenne u (yHKIMH MHUTOXOHApPUH M Iulactui. llepBuuHble, BTOPUYHBIE U CIIOXKHBIC IIJIACTHIBI
(hOTOCHHTE3UPYIOIIUX FYKApUOT. XJIOPOIUIACTHI, XPOMOILIACTHI, JICHKOIJIACTHI BHICIIMX PACTCHUM.
HememOpannsie opranounasl kineTkun CrpoeHHe W (QYHKIMM HEMEMOpaHHBIX OPraHOMIOB KIIETKH.
Pubocomer. MukpodumamenTsl. Mpleunsie kinetku. Mukporpyooukn. Kierounsrii mentp. CtpoeHune u
JIBIDKEHUE KTYTHKOB U peCHUUEK. MUKPOTPYOOUKH NUTOIIAa3MbL. LleHTpHoIh.

Anpo. OOomnouka simpa, XpOMaTuH, KapHOIUIa3Ma, SAPBIIIKK, MX CTPOCHHE W (QYHKUUH. SnepHbIi
OenkoBblii MaTpukc. [IpocTpaHCTBEHHOE pacIONOXKEHHE XpoMocoM B uHTepdasHoM sape. benku
XpOMaTHHa — THCTOHBHI.

Kinerounsie BkimtoueHus. CpaBHUTENbHAS XapaKTEpUCTHKA KJIETOK 3YKapHOT (pacTUTEIbHOMN, )KUBOTHOMH,
TpHOHOIN)

2.4

ACCHUMWIALIUS U TUCCUMWIISILUS — JIBE CTOPOHBI MeTaboau3Ma. Tumbl oOMeHa BEIecTB: aBTOTPOQHBINA U
reTepoTpoHBIA. YUyacTHe KUCIOpoJa B OOMEHHBIX IpoIeccax. JHEPreTHIeckoe 00ecledeHrne KIIETKH:
npespamenne AT@® B oOMeHHbIX mnponeccax. DepMEeHTaTHBHBIN XapakTep peaknuil KIETOYHOTO
MeTtabonmu3ma. DepMeHTBl, UX CTPOCHHE, CBOMCTBa M MexaHu3M zAercTBus. Kodepmentsl. OTnnums
(hepMEHTOB OT HEOPTaHWYECKNX KaTaIu3aTopoB. bemKkn-akTHBaTOPHl U OENKU-UHTUOUTOPEI. 3aBUCUMOCTh
CKOpOCTH (DEPMEHTATUBHBIX PEAKIUil OT Pa3IHIHBIX (aKTOPOB.

[lepBuuHBI CHHTE3 OpraHMYECKUX BellecTB B KieTke. DortocuHTe3. Ponp XiopomnactoB B mporecce
¢orocunreza. CperoBas u TemHoBasg (aspl. IlpomykruBHOCTH (hoTOCHHTE3a. BrusHME pa3znuyHBIX
(hakTOpoB Ha CKOPOCTh PoTOCHHTE3a. 3HaUCHUE (POTOCHHTERA.

XemocuHTe3.  PazHooOpasme ~ OpraHM3MOB-XEMOCHHTETHKOB:  HUTpUHUIUpPYIOIIHE  OaKTepuw,
Kene300aKTeprH, CepoOaKTepruu, BOAOPOIHbIE OaKTepuH. 3HAaUEHHEe XEMOCHHTE3A.

AHa’poOHBIe opraHm3Mbl. Bumbl OpokeHus. [IpomykTsl OpoKeHHs W WX WCIIOIH30BAHHWE YEJIOBEKOM.
AHa’poOHbIE MUKPOOPTaHU3MBI KaK 00BEKThI OMOTEXHOIOTHH U BO30OyAUTENH OOIE3HEH.

AdpoOHBIE OpraHM3MBlL. JTambl JHeEpreTuueckoro oOmeHa. [loaroroBurenbHblid 3Tam. [nukonu3 —
OECKHCIIOPOTHOE PACIICTITICHHE TITFOKO3HI.

bronornyeckoe okucieHne, WK KIETOYHOE AbIXaHue. POk MUTOXOHAPHUH B Mpolieccax OMOIOTHIECKOTO
okuciienus. [{uxinnueckue peakiuu. OxuciutenbHoe dochopunuporanue. [IpeumyiecTsa a3poOHOro
Myt 0OMeHa BEIIECTB nepel aHadpOOHBIM. DB (HEKTUBHOCTh YJHEPTETUIECKOr0 OOMEHa




25

Peakiun marpudHOro cuHTesa. lIpMHIMI KOMIIJIEMEHTApHOCTH B PpEaKUHUAX MaTPUYHOIO CHHTE3a.
Peanuzanms HacneacTBeHHOH WH(poOpMammu. ['eHEeTHUECKHUH KOJ, €ro CBOWCTBA. TpaHCKPUIIIUSA —
MaTpuuHblil cuHTe3 PHK. IlpuHIUMOBI TpaHCKpUNIMM: KOMIJIEMEHTAPHOCTb, AaHTUIAPAJUIEIBHOCT,
aCUMMETPHUYHOCTh. TpaHcmsiiima u e€ dtambl. Ydactue TpaHcnopTHeix PHK B OmocunTese Oenka.
VYcnosus 6uocunTe3a 6enka. Koguposanue aMmuHOKHCIOT. Pons prbocom B OnocuHTe3e Oernka.
Opranuszaiys TeHOMa y IPOKapHOT U 3yKapHoT. Perynsanus akTUBHOCTH T'€HOB y NpokapuoT. I'nmoresa
onepona (®. XKaxo0, XK. Mano). Perymnsiiins 0OMeHHBIX MpoiieccoB B kieTke. KileTounsiii romeocTas.
Bupycsl — HeknerouyHsle (popMbl KM3HM U OoOiauratHele napasuTbl. CTpoeHHE HPOCTBIX M CIO0XKHBIX
BUPYCOB, PETPOBUPYCOB, OakTepro(dharos.

BupycHble 3a0oneBaHusi 4eloBeKa, KHUBOTHBIX, pactenuil. CIIWJ, COVID-19, couunanbHble u
MEIUIMHCKUE IPOOIEMBbI

2.6

Kmerounsii 1muki, ero mepuonsl u perymsinus. Watepdaza m muto3. OcoOEHHOCTH MPOIECCOB,
nmpoTekaromux B nHTepdaze. [loaroroBka xinetku k nenennto. [IpecuareTnyeckuii (IOCTMUTOTHYECKUH),
CUHTETUYCCKHUI U TOCTCUHTETUYCCKU (TIPEMUTOTUUECKHIA) TIEPUO/IbI HHTEP(DA3hI.

Marpuunbiii cunte3 [JHK — pemnukanus. Ilpunnuner pemmukauuu JHK: xommnemeHTapHOCTSB,
MOJYKOHCEPBATUBHBIM CUHTE3, aHTUNapayieabHOCTh. Mexanusm pemmkauun JHK. Xpomocomsl.
Ctpoenue xpomocoM. Tenomepsl u TeioMepasa. XpOMOCOMHBIN HA0Op KJIETKUA — KApUOTHUII. JUTUIOM THBIH
W TrarionaHbIH Habopsl XpoMocoM. ['oMonoruyHbie XpoMocoMbl. [10J10BbIE XPOMOCOMBEI.

Henenune kierkn — muto3. CTagud MUTO3a M MPOUCXOASIIME B HUX TMpolecchl. THUMbl MHUTO3a.
Kaprokunes u nuroknHes. bruonoruueckoe 3Ha4eHUE MUTO3a. Peryisnns MUTOTHYECKOTO LIMKIA KIETKH.
[TporpaMmmupyemMast KJIIeTOYHasi THOEIb — alOMNTO3.

DYHKIMOHAIbHASI TCHOMHUKA

OpFaHI/ISM Kak OMOJIOrnYecKasl CucCTeMa

3.1

OHOKIETOYHBIC, KOJIOHUATBHBIE, MHOTOKJIECTOUYHBIE OPraHU3Mbl 1 MHOTOTKaHEBBIE OPTaHU3MBI.

DopMBl pa3sMHOXKEHHS OpraHM3MOB: Oecrojioe (BKJIFOYAas BETETATHBHOE) W TMoJoBoe. Buapl Gecromoro
Pa3MHOKEHUS: IOYKOBAHUE, CTIOPYIANNs, (parMeHTalus, KIOHHPOBAHHE.

ITonoBoe pasmuoxenue. [lonoBsie kneTku, wiu rametsl. Metio3. Ctagun Meiio3a. [loBeaenne xpomocoM
B Meiioze. Kpoccunrosep. buonoruueckuil cMmpica Meiio3a v moiaoBoro mnporecca. Meio3 U ero Mecto B
YKU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzaponpimieBoe pa3putue. ['aMeroreHe3 y *HBOTHBIX. [losoBbie xene3bl. OOpa3oBaHUE U Pa3BUTHE
MoJIoBIX KJeTok. CrnepMaroreHe3 M ooreHe3. CTpoeHHe NONOBBIX KiIeTOK. OMNIoJ0TBOpPEHHE H
SMOpPHOHAIBHOE pa3BUTHE JKUBOTHBIX. (CHocoObI  OIJIOMOTBOPEHHWS: HAPYXKHOE, BHYTpPEHHEe.
[TapTenorenes.

WuauBuayaneHOe pa3BUTHE OpraHM3MOB (OHToreHe3). Cragum >MOpHOTEHe3a JXHUBOTHBIX (Ha IMpuUMepe
nsarymkn). JpoOmenune. Tumbr npobnenns. OcoOeHHOCTH APOOIEHUS MIIEKOMUTAIONINX. 3apOJIbIIIeBhIe
JUCTKHU (TacTpysanus). 3akiiazKka OpraHoB U TKaHEW M3 3apOJBIIIEeBHIX JUCTKOB. B3anMHoe BimsHue yacTeit
pa3BUBAIOILErocs 3apojbllia (IMOpHOHANbHAS WHAYKIMS). 3akjajka IUIaHa CTPOEHUsS >KHBOTHOTO Kak
pe3ybTaT MEepapXUUYECKHX B3aWMOJICHCTBUI TeHOB. BimsHue Ha SMOpPHOHAIBFHOE Pa3BUTHE Pa3IUYHBIX
(haKTOPOB OKPYIKAIOIIECH CPEIIbI.

Poct u passurue xuBoTHBIX. [locTamMOproHanbHbI nepuoa. [lpsmoe u Henpsimoe passutue. PasButne
MeTaMop(o30M y OECIIO3BOHOYHBIX U MO3BOHOYHBIX KUBOTHBIX. BHoOjOrmueckoe 3HaYeHHE MPSIMOTO H
HEIpPSIMOTO Pa3BUTHS, UX PACHpOCTpaHEHUE B Mpupoie. Tumel pocTa >KMBOTHBIX. DakTOpPbI peryssiuuu
pocta >KMBOTHBIX W dYenmoBeka. CTaguy TMOCTIMOPHOHAIBHOTO Pa3BUTHS Yy J>KMBOTHBIX W YeNOBEKa.
Ilepnonb! oHTOreHE3a YENTOBEKA.

PasmuHOoxkeHne u pazputne pactenuid. ['amerodur u cnopodur. Meiio3 B JKU3HEHHOM IHMKIIE PaCTEHUH.
OO6pazoBanme cmop B mpomecce Meio3a. ['amerorene3 y pacteHuil. OIIoNOTBOpPEHHE W DPa3BUTHE
pacTUTENbHBIX OpraHu3MoB. JIBoWiHOE OIUIOAOTBOPEHHE VY IBETKOBBIX pacTeHuid. OOpazoBaHuEe H
pa3BUTHE ceMeHH. MexaHU3Mbl pEryJsiiuid OHTOI'€HEe3a Y PACTCHUM U dKUBOTHBIX
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Hctopus craHOBICHUS U Pa3BUTHA T€HETUKU KaK HayKu. OCHOBHBIC TEHETUUYECKUE TMOHSATUS U CUMBOJIBI.
['oMonoru4Hble XpOMOCOMBI, aJJIeibHbIE T€Hbl, AJbTEPHATUBHBIC MPU3HAKK, JOMHHAHTHBIA U
PEIECCUBHEIN TpPU3HAK, TOMO3WUTOTA, TETEPO3UTOTA, UHCTas JUHUSA, THOPUABI, TCHOTHUN, (EHOTHIL.
OCHOBHBIE METO/Ibl FCHETUKH: THOPHIOJIOTHUCCKHIA, IUTOJIOTMYSCKUI, MOJICKYJIAPHO-TEHETHICCKUN

33

Monorubpugnoe ckpemmBanue. [lepBolii 3akoH MeHenss — 3aKOH eIuHO0Opasusi THOPUIOB MEPBOTO
nokonenus. [lpaBmio nomuHHMpoBaHua. BTopoil 3akoH MeHaens — 3aKkOH pacIIEIUIEHHs IMPU3HAKOB.
[uTonornueckre 0CHOBBI MOHOTHOPUIHOTO CKpenuBaHus. | MmoTe3a 4ucToTh raMer.

Ananuzupyitoiee ckpeuupanue. [IpomexyTouHblil xapakTep HacienoBaHus. PaciuieruieHue Mmpu3HaKoB
[IPU HETIOJHOM JOMUHUPOBAHUH.

Jurnbpuanoe ckpemuBanue. Tperuit 3akoH MeHaenss — 3aKOH He3aBHUCHMOTO HACIIEIOBAHHUS MPU3HAKOB.
[{uTonornueckrne OCHOBBI AUTHOPUIHOTO CKPEIINBAHUSI.




CuemteHHoe HacieqoBaHue mnpu3HakoB. Paborer T. Moprana. CrieruieHHOE HacleIOBaHHE TEHOB,
HapyIlIeHUe CIETUICHUS MEXKIy TeHaMu. XpOMOCOMHAsI TEOpHUs HACIEACTBEHHOCTH.

T'enetuka moma. XpoMOCOMHBIN MEXaHM3M ONpENCICHHUS MoJia. AYTOCOMBI U MOJIOBBIE XPOMOCOMBI.
l'omorameTHbIil U rereporaMeTHbI NoJ. ['eHeTHyeckasi CTpyKTypa HOJOBBIX XpoMocoM. HacnenoBanue
MIPU3HAKOB, CIEIICHHBIX C TTOJIOM.

T'enoTun kak nenoctHas cucrema. IlneloTponus — MHOKECTBEHHOE AEHCTBHE T'eHa. MHOKECTBEHHBIN
aytenu3M. BzaumoelictBue HeallsienbHbIX reHOoB. KoMmmiemMenTapHoCcTh. Onucrtas. I[loaumepus
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BzaumogpeiictBue reHotMma W cpedbl npu  (GopmupoBaHuM (eHOoTHNA. VI3MEHYMBOCTH TPU3HAKOB.
KauecTBeHHbIE 1 KOJIMYECTBEHHBIE PU3HAKU. BUIbI K3BMEHYMBOCTH: HEHACIIECJICTBEHHAS 1 HACIIEICTBEHHAS!.
MoaudukarmonHas W3MEHYMBOCTh. Poiib cpeibl B (DOPMHUPOBAHUM MOAUDUKAIIMOHHON W3MEHYMBOCTH.
Hopma peakumn npusHaka. BapuarmonHuslil psn v BapuanonHas kpusas (B. Horanncen). CaoiicTBa
MO(PUKAITMOHHON N3MEHYHBOCTH.

T'enornnnyeckass wn3MeHUYHBOCTH. CBOMCTBA T'E€HOTHUIIMYECKONH HW3MEHYMBOCTA. BHABI T'€HOTHUIIMYECKOM
W3MEHYMBOCTH: KOMOMHATUBHAS, MyTallMOHHASI.

KomOunaTrBHas M3MEHUYMBOCTH. Meli03 1 TIOJIOBO# IpoIiecC — OCHOBa KOMOMHATHBHON M3MEHYMBOCTU. PoIb
KOMOWHATHBHOW M3MEHUYNBOCTH B CO3JJAHUN TEHETHYECKOTO pa3HO00pa3wsl B IIpeIeax OMHOTO BH/IA.
MyTarnmonHasi W3MEHYMBOCTh. BUIBI MyTaluii: TeHHBIE, XPOMOCOMHBIC, T'eHOMHEIC. CIOHTaHHBIE U
WHAYIUPOBAaHHBIC MyTallud. SlAepHble M LUTOIUIa3MaTHYeckue MyTauud. CoMaThdeckue U TIOJOBBIC
MyTauuy. [IpyurHbI BO3HUKHOBEHUSI MyTaluuil. MyTareHsl U MX BIMSHUE HA OPraHU3Mbl. 3aKOHOMEPHOCTU
MYTallMOHHOTO TIpoIiecca. 3aKOH TOMOJIOTMYECKMX psIOB B HacieacTBeHHoW w3menunBoct (H.M.
BasunoB). BHesiiepHass ©3MEHYMBOCTD M HACJICICTBEHHOCTh

3.5

KapuoTtun uenoseka. MexmyHapoHasi IporpaMMa HUCCICI0BaHUS TEHOMA YeloBeKa. MeTOo bl U3yUueHus
TCHETUKA  YeJOBEKa: TIeHEaIOTUYECKHid,  OJM3HENOBBIA, [UTOTEHETHYECKUH,  MOMYJSIUOHHO-
CTaTHCTUYECKHA, MOJEKYJsIpHO-TeHeTHYecKuil. COBpeMEHHOE OTpeieNieHre TeHOTHIa: MOJTHOTeHOMHOE
CEKBEHHPOBAHWE, TE€HOTUIMPOBAHWE, B ToM uucie ¢ nomouipto III{P-ananuza. HacnenctBeHnHble
3a0o0JicBaHUS 4YelOBeKa. [ eHHBbIE M XPOMOCOMHBIC OOJIE3HM 4YeNOBeKa. boJe3HH ¢ HaCIeJICTBESHHOM
MPEPACIIONIOKEHHOCTHI0. 3HAYeHNE MEUIIMHCKON TEeHETHKH B MTPEOTBPAIICHUH U JICUSHUN T€HETHYECKIX
3a0osneBanuii uenoBeka. CTBOJIOBBIC KIIETKH

3.6

JloMecTHKaIMS W CETEKITHs. 3apokKIeHHe CeJIeKIH 1 goMectukaruy. Ydueane H.M. Basmiosa o meHTpax
MIPOUCXOXKICHUA U MHOT000pa3us KyJIbTYPHBIX PacTeHHUA. POJb CENEKIu B CO3JaHUN COPTOB PACTCHHNA U
nopoJ1 KUBOTHBIX. COpT, MOpoja, ITaMM. 3aKOH TOMOJIOTHUECKUX PSAAOB B HACTCICTBEHHON U3MEHUMBOCTHU
H.W. BaBuioBa, ero 3Ha4eHHE TS CEIICKIIMOHHON PadOTHI.

Meroapl ceneKIMoHHONW paboThl. VMICKyCCTBEHHBIN OTOOp: MACCOBBIM W WHIWBUIYATBHBIN. DTarbl
KOMOWMHAIMOHHOM cenekiuu. VcnbiTanne mnpousBoauTenel mo mnoromctBy. OTOop MO TeHOTHUNY C
TTOMOIIIBIO OIIEHKH (PEHOTHITA TOTOMCTBA U OTOOP 10 T€HOTHUITY ¢ TToMoIkko aHanm3a JIHK.
HckyccTBeHHBII MyTareHe3 Kak MeTO/l CeNIEKIIMOHHOM paboThl. PannanimoHHbIi 1 XUMUYECKHA MyTareHe3
KaK MCTOYHHUK MYyTalMi Y KyJbTYypHBIX (JOpM opraHu3MoB. Vcnosb30BaHNE TEHOMHOTO PEAaKTHPOBAHUS
1 MeToi0B pekoMOnHaHTHBIX JIHK i momyueHust ncXxoJHOro MaTepuaa sl CeNeKInu.

ITomydenne moaMIUTONIOB. BHYyTpHBHIOBas THOpHIM3ANMS. bBIM3KOPOICTBEHHOE CKpEIIMBAaHUE, WA
uHOpumMHT. HepojcTBeHHOE CKpelvMBaHue, WM ayTOpuauHr. [erepo3uc u ero mpuuuHbl. Vcnoms3oBaHue
rerepo3uca B cenekuun. OtnanéHHas ruOpummsanms. [IpeojoneHue Oeciuiouss MEKBUIIOBBIX THOPHJIOB.
HocTxeHus! ceNeKUru pacTeHU U 5KUBOTHBIX

3.7

OOBEKTHI, UCTIONB3YEMbIe B OMOTEXHOJIOTUH, — KJIIETOUHBIE M TKAHEBbIE KyJbTYpPbl, MUKPOOPTaHU3MBI, UX
XapaKkTepucTUKa. TpalunroHHas OMOTEXHOIOTUs: XJIeOoeueHNe, OIyIeHHE KUCIOMOIOYHbBIX IPOJYKTOB,
BUHOzEnMe. Mukpoouonorndeckuii cuare3. OObEKTH MUKPOOHOIIOTHYECKUX TeXHOJIOTHHA. [1pon3BoacTBo
Oenka, aMUHOKHCIOT M BHUTAMHHOB. VICKYCCTBEHHOE OIJIOAOTBOpEHHE. PEKOHCTpYKIMS SHLIEKIETOK U
KIIOHUPOBAHNE JKUBOTHBIX. METO TPAHCIUIAHTALUH AJEP KIIETOK.

XpoMOcOMHasi M TeHHas UHXeHepus. VICKyCCTBEHHBI CHHTE€3 TE€Ha M KOHCTPYUPOBaHHE
pexomOuHanTHeix JIHK. JlocTmkeHUSI M TNEPCIEKTUBBl XPOMOCOMHOM M TEHHOW WH)KEHEPHUH.
MenunuHckue 6M0TexXHOIO0TuH. Vcnonb30BaHuEe CTBOJIOBBIX KIETOK

Cucrema n MHOI‘006pa31/IC OpraHu4CCKOIro Mupa

4.1

Buonornueckoe pasnoobpasue oprann3mMoB. COBpeMEHHash CUCTeMa OpraHu4yeckoro mupa. [IpuHIUIEI
KjaccupuKanuy oprann3MoB. OCHOBHBIE CUCTEMAaTHYECKHE TPYIIIbI OPraHU3MOB.

OCOOEHHOCTH CTpPOEHUS W IHKU3HENEATEIIbHOCTH OJHOKJIETOYHBIX OpraHM3MOB. bakrepum, apxew,
OJTHOKJIETOUHBIE TPUOBI, OJHOKJICTOYHBIE BOJOPOCIH, Ipyrue MpOTHCTH. KoloHManbHBIE OpraHU3MBL.
[BikeHre OOHOKJIETOYHBIX OPraHU3MOB: aMEOOMAHOE, IKTYTHKOBOE, pPECHHYHOE. 3amura y
OJHOKJIETOYHBIX OPraHU3MOB. Pa3paknMOCTb y OHOKJIETOYHBIX OPraHu3MOB. TaKCHCEI

4.2

MHoroxkJieTouHbsle pacTeHusl. B3auMoOCBsA3b 4YacTe! MHOTOKJIETOYHOrO oOpraHu3ma. TKaHW, OpraHbl U
CHUCTCMbI OPraHOB MHOTOKJIETOYHOI'O OpraHu3ma. OpFaHI/I3M KaK €IMHOC IICJIOC. Txanu paCTeHHfI. Tunsr




pacTHTENbHBIX TKaHEH: oOpa3oBaTeNbHas, TOKPOBHAs, TMPOBOASIIIAS, OCHOBHAs, MeEXaHUYECKas.
Oco0eHHOCTH cTpOoeHUs], PYHKIIMHI M pacloIOKECHUs TKAHEH B OpraHax pacTeHUN
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BereraTtuBHble W TreHepaTUBHbIE OpraHbl pacteHuil. DyHKUMH OpraHoB U cucteMm opraHoB. Kapkac
pacreHuil. JIBU)KEHHME MHOTOKJIETOYHBIX PpACTEHMI: Tponu3Mbl M Hactud. lloriomeHue BOAbL,
YTIEKUCIIOTO Ta3a U MUHEPaJbHBIX BEMIeCTB pacTeHusMu. Jlpixanue pactenuit. uddysus razos uepes
MTOBEPXHOCTh KJIETKH. TpaHCHIOPTHBIE CHCTEMBl pacTeHHWH. Beimenenme y pacreHuid. 3ammra y
MHOTOKJIETOUHBIX pacTeHuil. Kytukyna. CpencTBa macCUBHON U XUMHUECKON 3alUThl. OUTOHIIUIEL.
PazgpaxxuMocTs U perymsius y OpraHu3sMoB. Pa3npakuMOCTh MU PErysiius y MHOTOKJIETOUHBIX
pacteHuil. PocToBbI€ BEIIECTBA U UX 3HAYCHHUE

4.5

MHOTOKJIETOYHBIE >KMBOTHBIE. B3anMOCBSI3p YacTed MHOTI'OKIETOYHOI'O OpraHusma. TKaHI/I, OpraHbl "
CHUCTEMbI OpraHOB MHOTOKJIETOYHOI'O OpraHu3Ma. OpFaHI/ISM KaxKk C€IHWHOC IICJIOC. I'omeocras. Tkanu
JKUBOTHBIX M 4YEJIOBEKAa. THIBI XKUBOTHBIX TKaHEM: SIIUTCIINAJIbHAsA, COCOHUHUTCIIbHAs, MBIIICYHAasA,
HCpBHAs. OcobeHHOCTH CTPOCHUA, (byHKLII/Iﬁ 1 PACIIOJIOKCHMA TKaHEH B OpraHax XMBOTHBIX W YCJIOBCKA

4.6

OpraHbl U CUCTEMBI OPTaHOB JKUBOTHBIX. PYHKIIMK OPraHOB U CHUCTEM OopraHoB. Omnopa Tena OpraHu3MoB.
CkeneTsl OJHOKJIETOYHBIX U MHOTOKJIETOUHBIX KUBOTHBIX. HapykHbIil 1 BHyTpeHHUH ckeneT. CTpoeHue
Y THIIBI COEIMHEHUS KOCTEH.

JIBUKeHHe MHOTOKJIETOYHBIX >KUBOTHBIX. [InTaHue >KMBOTHbIX. IIuTaHWe MO3BOHOYHBIX >KUBOTHBIX.
[Jbixanue xuBoTHBIX. KoskHOE Apixanue. JKabepHoe 1 NErouHoe AbIXaHHeE.

JlpIxaHue IMO3BOHOUYHBIX JKUBOTHBIX. OBOJIIOLMOHHOE YCJIOXKHEHHUE CTPOEHHS JIETKHX II03BOHOYHBIX
JKUBOTHBIX. JlpIXaTenbHas CHUCTeMa 4YeloBeKa. MexXaHM3M BEHTWIANMM JETKUX Yy MNOTUI U
MJIEKOIIUTAIOMMX. TpaHCIOPT BEIIECTB Y OPraHU3MOB. TpaHCIOPT BEUIECTB y JKUBOTHBIX. KpoBeHOCHas
cucremMa u e€ opraHel. KpoBeHocHast cucrema I103BOHOYHBIX >KMBOTHBIX. Kpyrum kpoBooOpalueHwus.
OBOJIOIMOHHBIE YCIOXHEHUSI CTPOEHUSI KPOBEHOCHOW CHCTEMBI TTO3BOHOUYHBIX KUBOTHBIX. Brlenenue y
opranu3MoB. Brinenenue y ;kuBoTHbIX. CokpaTuTenbHble Bakyonu. Oprassl BoiaeneHus. CBs3b MOJIOCTH
TeJIa C KPOBEHOCHOM M BBIIEIUTEIBHOM CUCTeMaMU. BrineneHne y Mo3BOHOYHBIX KMBOTHBIX. 3aluTa y
MHOTOKJIETOYHBIX KUBOTHBIX. | [OKpPOBBI ¥ IX IPOU3BOIHEIE.

PaznpaxxuMocTh M perynsinus y opraHu3MoB. Pa3npaXXMMOCTh y OHOKIETOUYHBIX OPraHU3MOB. TakCHUCHI.
PazapaxuMoCTh 1 peryJisiius y MHOTOKJIETOUHBIX pacTeHnil. PocToBbIe BeliecTBa U MX 3HAYCHHE.
HepBHas cucrema u pedekropHas peryisilus y MHOTOKJIETOUHBIX >KUBOTHBIX. HepBHas cuctema u eé
OTJIeNbI. DBOJIOIMOHHOE YCIOKHEHHE CTPOCHHSI HEPBHON CHCTEMBI Y )KUBOTHBIX.

Pazpabotka anroputMoB u mporpamMMm sl 3(QQGEKTHBHOM (YHKIMOHANBHOW aHHOTALUM T'€HOMOB,
TPAaHCKPUITOMOB, IPOTEOMOB, META00JIOMOB MUKPOOPI'aHU3MOB, PACTEHH, )KUBOTHBIX U YEIOBEKa

OpFaHI/I3M YCJIOBCKA U €T0 310POBLC

5.1

Oprasbl ¥ CUCTEMBI OpPraHOB YenoBeka. OTHenbl TOJIOBHOTO MO3Ta TI03BOHOYHBIX JKUBOTHEIX. Peduiekc u
pednekropras ayra. be3ycrmoBHBIE M yCIOBHBIE peduieKChl. ['yMopanbHass PEryisus W dHIOKPUHHAsS
cHUCTeMa KUBOTHBIX U yenoBeka. JKene3bl SJHAOKPUHHON CHCTEMBbI U UX TOPMOHBI. JleficTBHE TOPMOHOB.
B3anmocBs3p HEpBHOW W SHAOKPUHHON cucTeM. [ unoramamo-runodusapHas cucrema. Peduexc wu
pedaekTopHas myra. be3ycioBHbIC U YCIOBHBIC pehIeKChI
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3ammra opraHu3Ma oT Oose3Hel. VmMmyHHas cucrema denoBeka. KIeTouHsld M TyMOpajbHBIN
AMMYHUTET. BpoXAEHHBINH, NPHOOPETEHHBINH CHENMUPUICCKUN HMMYHHTET. Teopus KIIOHAIBHO-
cenexktuBHoro ummyHutera (I[1.Opmux, &.M.bepuer, C.ToneraBa). BocmamuTenpHBIE OTBETHI
opranu3mMoB. Ponb BpokIEHHOr0 MMMYHHTETA B PA3BUTHH CUCTEMHBIX 3a00JIeBaHUN
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KporeHnocHas cucrema u e€ opranbl. Cep/iie, KPOBEHOCHBIC COCYBI M KpoBb. Kpyru kpoBooOpaiieHusl.
PaboTa cepama u €€ peryJsimus

5.4

Jpixanne denoBeka. J(uddy3us razoB uyepe3 MOBEPXHOCTh KIETKH. JlpIXaTenbHas CHCTEMa YelIOBEKa.
Jlp1xarenapHas HOBEpXHOCTh. Perymsnus npixanus. JlpIxaTelbHbIE 00BEMBI

5.5

IInmeBapurensHas cucreMa denoBeka. OTAENbI MUINEBAPUTENBHOTO TpakTa. [TuimeBapuTenbHbIE KENE3bI.
BHYTpUIIOJIOCTHOE ¥ BHYTPUKIIETOYHOE MUILEBAPEHUE

5.6

ITokpoBsl n ux mpousBoxHbie. Opransl BeiAeneHus. [louku. Ctpoerne u GyHKIIMOHHUpPOBaHWE HedpoHa.
q)I/IJH)TpaIII/IH, CCKpeLUs U OGpaTHOG BCaChIBAHUEC KaK MEXaHU3MbI pa6OTI>I OpraHoB BBIACJIICHUA.
OO0pazoBaHue MOYH y YEIIOBEKA

5.7

ﬂBI/DKCHI/IC yeJloBeKa: MbllieuHas cucrtema. CKeJIeTHBIC MBIIINBI KW HUX paGOTa. CTpOGHI/IC U THIIBI
COCOMHCHUA KOCTeH

Teopus sBomtonnu. PazpuTue xu3HU Ha 3emiie

6.1

OomonnonHas teopust Y. JlapBuna. [Ipennoceiiki BOSHMKHOBEHHMS AapBHUHK3MA. JKHM3Hb M HaydyHas
nesrenbHocTh Y. [lapBuHa.

JBroKy1ye cuitbl 3BOJIONKHU BUIIOB 10 Y. JlapBHHY (BBICOKAsi MHTEHCHBHOCTh Pa3MHOXCHHUSI OPTaHH3MOB,
HacJIeICTBEHHAs] U3MEHUYMBOCTh, 0Opb0a 3a CyILIeCTBOBAHUE, ECTECTBEHHBIH M UCKYCCTBEHHBIH OTOOD).




Odopmiierne cuaTeTrmaeckoi Teopun »Booriu (CTD). HewrpansHas Teopust sBooruu. CoBpeMeHHas
ABOJIOIIMOHHAST OMOJNOTHs. 3HAaYEHUE SBOJIIOIMOHHON TEOpUH B (OPMHUPOBAHHUH E€CTECTBEHHO-HAYYHOU
KapTUHBI MHUpa

6.2

[omynsnust kak sneMeHTapHas eauHMLA 3BOMoLMH. COBpPEMEHHBIE METOJbl OLIEHKHM T'€HETHYECKOTO
pasHoOOpasuss W CTPYKTYpbl Tomymsanui. 3MeHeHwe reHooOHAA MOMYJISAIMH Kak dSJIEeMEHTapHOE
IBOJTIOITMOHHOE SBJICHUE. 3aKOH TeHeTHIeckoro paBHoBecus JIx. Xapau, B. BaitnOepra.

OnemeHTapHble (aKTOPhl (IBWKYIIME CHIIBI) 3BONIONMH. MyTalMoHHBIM mpoiecc. KomOuHaTHBHAS
M3MEHYUBOCTb. [lpeiid reHoB — ciaydaliHble HEHANPABICHHbIC U3MEHEHHSI YacTOT ajuiesiell B TOMyJIsIusX.
Oddexkr ocHoBarensd. Murpamuu. M3omsamus momymsnuid: reorpaduyeckas  (MMPOCTPaHCTBEHHAs),
Omosoruyueckas (penpoayKTUBHAS).

EctectBenHsbIit 0TOOp — Hanpasstoumid Gaktop 3Bomounu. GopMbl eCTeCTBEHHOTo 0TOOpa: ABMKYIINH,
CTaOMIIM3UPYIOMINNA, pa3phIBAOIINH (TU3pynTHBHBIN). [lomoBoii oT6op.

[MpucnocoOIeHHOCTh OPraHU3MOB KaK Pe3yJIbTaT MHUKPOIBOIIOIUHA. BO3HHKHOBEHUE MPHUCIIOCOOICHUI ¥
opraHu3smMoB. Apomopdo3sl u uamoamantauuu. [IpuMepbl NPHCIOCOOJIEHWI Yy  OpraHHU3MOB.
OTHOCHUTENBEHOCTD TIPHUCITOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kputepum u CcTpykTypa. BumooOpasoBaHme Kak pe3ynbTaT MHUKpodBomtounu. Mzomanus —
KIIIo4eBo  Qakrop BHIooOpa3oBaHus. I[lyTm ¥ cHocoObl BHIO0O0pa30BaHUS: AJUIONATPUUECKOE
(reorpaduueckoe),  cHUMMarpuyeckoe  (PKOJOTMYECKOE),  «MTHOBEHHOE»  (TIONUIUIOMIN3alus,
ruOpuan3anus). M TenbHOCTh SBOIOMOHHBIX TIPOIECCOB.

Mexanu3mbl popMUpOBaHUs OUOJIOTHYECKOTO pa3HOO0pasusl.

Pone 3BoMIOIIMOHHON OHONOrMU B pa3pabOTKe HAyYHBIX METOJOB COXpaHEeHHs OuopasHooOpasusl.
MUKpOIBOIIONINS ¥ KOIBOIONHUS MAPAa3UTOB M UX X035€B. MeXaHn3Mbl ()OPMHUPOBAHHS YCTOHYUBOCTH K
AHTUOMOTHKAM M CTIOCOOBI O0PHOBI C HEH

6.3

MeTobl U3y4eHHsI MAaKPOIBOIIONUH. [1aeoOHTONOrHYecKie METO/Ibl U3YUeHUsI IBOIOIMH. [lepexoqHble
(OopMbI U (PUITOTEHETHUYSCKUE PSIBI OPIaHU3MOB.

Buoreorpadudeckue Merobl u3yueHus sBosonuu. CpaBHeHue (BIopsl U (hayHbI MATEPUKOB U OCTPOBOB.
buoreorpaduueckue oonactu 3emin. BUIBI-O3HICMUKH U PETUKTEI.

OMOPHOJIOTUYECKHE U CPABHUTEIBHO-MOP(OIOrHUSCKUE METOABl M3YUYCHHS SBOJIONMM. | eHeTUYECKHUE
MEXaHU3Mbl OJOBOJJIIOIIMKM OHTOI'CHE3a HW IIOABJICHHA DOBOJIOLIMOHHBIX HOBIICCTB. I'omosiornuHele u
aHAJIOTMYHBIC OpraHbl. PymuMeHTapHble OpraHbl H  aTaBU3MbL.  MOJEKYJISIPHO-TCHETHUCCKUE,
OMOXUMHYECKIE U MaTeMaTHYECKHE METOJIbl H3Y4YeHUs BOIIONMU. ['oMonornunbie reHsl. CoBpeMeHHBIC
METOJbI IOCTPOCHUA q)HJIOFeHCTI/I‘-ICCKI/IX ACPCBLCB.

XPpOMOCOMHBIEC MYTAaITUHU U HBOIIOLUS TEHOMOB.

O6mue 3aKOHOMEPHOCTH (TIpaBMIIa) SBONIONKH. HeoOpaTUMOCTh 3BOMONMH. ANANTHBHAS pPaIdalIlis.
HepaBHOMEPHOCTH TEMITOB 3BOJIIOLIMHI

6.4

Hayunbsle rumore3bl TPOMCXOXKIACHHWA JKM3HM Ha 3emiie. AOuoreHe3 u maHcnepMmus. JloHaydHbIe
MIPEJICTABJICHUS O 3apPOXKACHUU JKU3HU (KpealMoHNU3M). [ uroTe3a mMOCTOSITHHOTO CaMO03apOiKIEHUs JKU3HU
n e€ omposepxkeHue omneitaMu @. Penu, JI. Cnamnanumanu, JI. Ilactepa. IlpoucxoxneHue Xu3HM H
acTpOOHOIIOTHS.

OcHOBHbBIE 3TaIlbl HeOpraHudeckoil »Bomtonuu. [lnanerapHas (reosorudeckas) BOMIONNA. XUMUYECKas
3BOJIONMSA. AOMOTEHHBIH CHHTE3 OpraHMYecKUX BemecTB u3 Heopranmdeckux. OnbiT C. Mumnepa u I
IOpu. Ob6pazoBanme mnonmMepoB u3 MoHOMepoB. Koamepparnas rumorte3a A.M. OmnapuHa, Tumoresa
nepsuyHoro OympoHa Jx. XonnmeiiHa, reHetmueckas rumote3a I'. Mémnepa. Pu6osumer (T. Yek) u
rumnoresa «mupa PHK» V. T'unbepra. @opmupoBanie MeMOpaH 1 BOSHUKHOBEHHE MMPOTOKIIETKH.

Uctopus 3emim m meronsl e€ m3ydeHus. Vckomaemble opraHMYecKHe OCTaTKH. ['eoxpoHomorust u eé
MeTtoabl. OTHOcHTENbHass W aOCONIOTHAsT TEOXPOHONOTHS. ['e0XpoHONOrMYecKas IIKayla: DSOHBI, 3PBHI,
TIEPUOJIBI, STTOXH.

Havanenele sTansl oprannudeckoil sBomtonuu. llosBineHHe M 3BOMIONUSA MEPBBIX KIETOK. DBOIIOLMS
MeTabonmu3Ma. Bo3HHKHOBEHHE TMEPBBIX 3KocucTeM. COBpeMEHHBIC MHUKPOOHBIC OMOIUIEHKH KaK aHajior
MepBhIX Ha 3emiie coobmecTB. CTpoMaToauThL. [IpOKapHOTEL U DYKapPHUOTHI.

[Ipoucxoxnenue aykapuot (cumOuorenes). DBOIMIOLUOHHOE TIPOUCXOKICHUE BUPYCOB. [Iponcxoxkaenue
MHOTOKJIETOYHBIX OPTaHU3MOB. BOZHHKHOBEHNE OCHOBHBIX TPYIIIT MHOTOKIIETOYHBIX OPTaHH3MOB.
OCHOBHBIE 3TaITbl YBOJIIONMH BRICIITUX pacTeHui. OCHOBHBIC apoMopd 03kl pacTeHUH. BbIxo pacTeHuii Ha
cyury. [losiBieHne criopoBBIX pacTeHUI U 3aBoeBaHHE UMU cyliu. CeMmeHHbIe pacTeHus. [Ipoucxoxnenne
I[BETKOBBIX PACTCHU.

OCHOBHBIC ATalbl ABOJIIOIMH KUBOTHOTO Mupa. OCHOBHBEIE apoMopd03bl KUBOTHBEIX. Benackas dayHa.
KemOpuiickuii B3pbIB — MOSIBIEHNE COBPEMEHHBIX THUIOB. [lepBrie X0opaoBbIe KUBOTHbIE. JKU3HB B BOJE.
OBoumous T03BOHOYHBIX. [Iponcxoxkaenue ampuobuii u pentunuil. [IponcxoxxaeHne MIEKOUTAIOMINX U
nrutl. [IpuHmun kmoueBoro apomopdoza. OcBoeHrne 0eCI03BOHOYHBIMU M TIO3BOHOYHBIMH JKUBOTHBIMH
CyIIN.




PazButre xu3Hu Ha 3eMyie MO 3paM W TEpHoAaM: apxei, MPOTepo30i, Mmajaeo30i, Me3030i, KaHO30M.
OO0mas xapakTepUCTHKa KIIMMara W T'eOJIOTMYECKUX MporeccoB. [losBiieHHEe W pacuBeT XapaKTEePHBIX
OpraHu3MoB. YTIIe0Opa30BaHUE: €ro YCIOBHS U BIMSHUE Ha a30BbId COCTaB aTMOC(EPHI.

MaccoBble BBIMUpaHHS — SKOJOTMYECKHME KPHU3UCHI Opouuioro. IIpuyuHBI M CIEACTBUS MAacCOBBIX
BbIMupaHuil. COBpeMEHHBII SKOJIOTHYECKHI KPU3UC, €T0 0COOCHHOCTH

6.5

Pasmenst wm 3amaum  adTpomosornu. MeTonsl aHTporonorud. CTaHOBIIEHHE TIPENCTaBICHUN O
MMPOUCXOXKACHNUU YCIIOBCKA. COBpCMeHHI)Ie Hay4YHbIC TCOPHUU.

CX0JICTBO uenoBeKa ¢ JKUBOTHBIMH. CHCTEMaTH4ECKOE MOJIOKEHUE YeaoBeKka. CBUAETENbCTBA CXOACTBA
YeloBeKa C OKMUBOTHBIMH: CpPaBHUTENbHO-MOp(oiornyeckue, dMOpHOIOTHYecKue, (HHU3HOI0TOo-
6I/IOXI/IMI/IT-IGCKI/IG, IIOBCACHYCCKUC. OTanuunst 4YenoBEeKa OT JKUBOTHBIX. HpHMOXO)I(I[eHHe N KOMIIJICKC
CBA3aHHBIX C HUM IIPU3HAKOB. Pa3BUTHE TOIOBHOIO MO3Ta U BTOPON CUTHAJIBHOM CHCTEMBI.

Jswkymme cunbl  (pakTopsl) aHTpomoreHe3a: OuoJoOrMYeckue, coruainbHble. COOTHOIIEHWE
OMOJIOTHYECKHX M CONMATBHBIX (haKTOPOB B AaHTPOTIOTEHESE.

OCHOBHBIE CTaAMM AHTPOINOIeHe3a. ABCTPAJIONUTEKH — JBYHOTHE Mpeaku jroael. YUermoBek yMensblil,
MIepBBIE M3TOTOBIICHHS OpyAul Tpyna. UemoBek MpSAMOXOISIINA W TEPBBI BBIXOJ JIOACH 3a MpEeIeIbl
Adpuku. UYemoBek redaenb0eprckuii — oOmMUN TIPEemOK HEaHJEPTAThCKOTO YeIOBeKa M YeIOBEKa
pasymHoro. YeyoBeK HEaHAEPTAIbCKUW KaK BHJ JIIOJAEH XOJIOJHOIO KiuMarta. YenoBeK pa3yMHBIN
COBpPEMEHHOT'0 THMA, IEHUCOBCKUII Ye0BEK, OCBOCHHE KOHTHHEHTOB 3a npeaenaMu AQpuKy.

OBOJIONHSI COBPEMEHHOTO dYelloBeKa. ECTecTBeHHBIH OTOOp B TOIMYIAMUSAX dYelloBeKa. MyTalnOHHBII
nporecc u nmonumMopdusm. IlomynsiuoHHbIe BOIHBI, Apeiid reHoB, Murpanus 1 «3hdexT ocCHOBATEIs» B
MOMYJISIIUAX COBPEMEHHOTO YEJIOBEKA.

UYenoBeueckue pacel. [lonstue o pace. bompmme pacel: eBpomeoupHas (eBpa3uiickas), aBCTpajo-
HerpouaHas (dPKBaTOpHAJIbHAS), MOHTOJIOMIHASA (a3MaTCKO-aMEpHUKaHCKas). Bpems W myTH pacceicHHs
yenoBeka IO IulaHeTe. EnWHCTBO denoBeueckux pac. HayuyHas HecocTOSITENhHOCTh pacHus3Ma.
[TprucnocobneHHOCTh YenoBeKa K pasHbIM YCIOBHAM OKpYysKarowleidl cpensl. BiausHue reorpaduueckoit
cpenbl U ipeiida reHoB Ha MOp(OJIOTHIO U (DU3HOJIOTHIO YeIOBEKa

DKOCUCTEMBI B MPpUCYIIUEC UM 3dKOHOMCPHOCTHU

7.1

Pasnens! u 3anaun sxonorun. CBsA3b 9KOJIOTHHU C IPYTMMH HAyKaMH.

Mertons! 3konorun. IloneBsie HaOMOACHNUA. DKCIEPUMEHTH! B 9KOJIOTUH: NPUPOJHbIE U Ja0OpaTOpHBIE.
MopenupoBaHye B 3KOJOTMHA. MOHUTOPUHI OKpYJXKAarOLIEH cperbl: JIOKAJIbHBIM, PErHOHANBHBIA U
r1100aBHBIHI

7.2

Okosorndeckue (GpakTopsl M 3aKOHOMEPHOCTH HX JeiicTBus. Knaccugukanms sxongorndeckux Gpakropos:
abuotnyeckue, OMoTHYECKHEe, aHTpororeHHole. OOImKE 3aKOHOMEPHOCTH NEHCTBUSL SKOJOTHUECKHX
¢daktopos. IlpaBmio mmammyma (K. Ilmnpenrens, 0. JIubux). TonmepaHTHOCTh. DBPHOHOHTHBIC U
CTCHOOMOHTHBIE OPTaHU3MBI.

Abuotndeckue ¢axrtopbl. CBeT Kak dKoyoruueckuit daxrop. JeHCcTBHE Pa3HBIX YYacCTKOB COJHEYHOTO
CIEKTpa Ha OPraHU3Mbl. DKOJOIMYECKHE TPYINBl PACTEHUH M JKUBOTHBIX 10 OTHOIIEHHIO K CBETY.
CurnanpHas poJsib cBeTa. POTONEepUOIU3M.

TemmepaTypa Kak dKojoruueckuii gpaxrop. [eiicTBre TeMnepaTypbl Ha opraHu3Mbl. IlofiKkuioTepMHbIe 1
TOMOWOTEPMHBIEC OPraHU3Mbl. DBPUTEPMHBIE U CTCHOTEPMHBIE OPTaHU3MBI.

Brnaxxnocts kak skonormyeckuit akrop. [Ipucmnocobnenns pacTeHHH K MOAJICPIKAHUIO BOJHOTO OajaHca.
Krnaccudukanus pacteHuid mo oTHomeHuro K Boae. [IpucmocoOnenns KUBOTHBIX K U3MEHEHHIO BOJHOTO
pexuMa.

Cpenpl oOMTaHHS OPraHU3MOB: BOAHAs, HAa3€MHO-BO3[YIIHAs, [OYBEHHAs, INIyOMHHAs IIOANOYBEHHAs,
BHYTpHOpraHu3MeHHasi.  DHU3HKO-XMMHYECKHE  OCOOCHHOCTH  Cpel  OOWTaHHMs  OpPTaHWU3MOB.
[Tpucnocobnenns opraHu3MOB K KU3HHU B Pa3HBIX cpenax.

buonornueckue putmbl. Bremnume u BHyTpeHHHe pUTMbl. CyTOYHBIE M TOAWYHBIE PUTMBIL.
[Ipucroco6ieHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHUSIM YCIIOBUH JKHU3HU.

’Kuznennsie ¢opmbl opranu3MoB. [lonstne o xusHeHHoW ¢opme. JKusHeHHBIE (GOpMBI pacTeHUH:
JIepeBbsi, KYCTapHUKH, KyCTapHHYKH, MHOTOJICTHHUE TpaBbl, OAHOJIETHHE TpaBbl. JKHW3HEHHBIE (OPMBI
KUBOTHBIX: THAPOONOHTHI, F€OOMOHTHI, a3pOOHOHTHEL. OCOOEHHOCTH CTPOSHHS U 00pa3a KU3HU.
Buotnyeckne dakropsl. Buasl OHOTHUECKHX B3aMMOJICHCTBUI: KOHKYPEHIHSI, XUIIITHUIECTBO, CUMONO3 U
ero ¢opmsl. [lapasutusm, Koomnepanus, MyTyaJln3M, KOMMEHCATH3M (KBapTUPAHTCTBO, HAXJIEOHMUYECTBO).
Herpodudaeckue B3ammomeiicTBus (Tommdueckue, (popudeckue, padpuueckue). 3HaUeHHE OMOTHUECKUX
B3aMMOJICHCTBUI JJIsi CYIISCTBOBAaHUS OPraHM3MOB B cpeie oOuTaHus. [IpUHIMI KOHKYPEHTHOTO
UCKITIOYEHHUS

7.3

OKOJIOTUYECKHE XapaKTepUCTUKK momynsuuu. [lomynsmms kak Ouonormyeckas cucreMa. Poib
HEOIHOPOIHOCTH cpelbl, (pu3nvecKux OapbepoB M OCOOCHHOCTEH Onoioruy BHIAOB B (OPMUPOBAHHUU
IPOCTPAHCTBEHHOW CTPYKTyphl nonyssiuuid. OCHOBHBIE TIOKA3aTead IOMYJISLMH: YHMCIEHHOCTb,




IUIOTHOCTh, BO3pacTHas W TOJOBas CTPYKTypa, POKIAEMOCTb, MPUPOCT, TEMI POCTA, CMEPTHOCTS,
MUTpaIusl.

OKojoruueckas CTpykrypa nomynsuuu. OneHka 4McIeHHOCTH MONyJsanuu. uHamuka nomynsuuu u eé€
perynanus. buoTmdecknit MoTeHOMaN MNOMyIAnuH. MoaenupoBaHHe AWHAMUKHA Nonmyisnuu. Kpusbeie
pocTa YHCICHHOCTH MOMyisinnd. KpuBble BBDKMBAaHUS. Perynsius YHCICHHOCTH MOMYJISIIMA: POJb
(aKTOpOB, 3aBHCAMIMX W HE 3aBHCAMIMX OT IUIOTHOCTH. DKOJOTMYECKHE CcTpaTrerud BUIOB (r- U K-
CTpaTeruu).

ITonsTre 00 3KoyoTHYecKOl HuIe BuAa. MectooOuTanue. MHOTOMEpHASs MOAEITH YKOJIOTHIESCKON HUIIIH
Jx.M. Xaruuncona. Pa3zmepsl sxosornueckoit Hum. [loreHnuanbHas 1 peanu3oBaHHasi HUILIH.

Bun kak cucrema momymsuuid. Apeansl BUIOB. BUabl M MX W3HEHHBIE CTPAaTETHH. 3aKOHOMEPHOCTH
MOBEICHUS ¥ MUTPAllUil )KUBOTHBIX. bHOJIOTHYECKHE HHBA3UU Yy>KEPOJHBIX BH/IOB

7.4

CoobmectBa opranu3MoB. buoneno3 u ero crpykrypa. CBsi3u MEXIy OpraHu3MamMu B OHOILICHO3C.
Oxocuctema kKak oTkpeiTas cucrema (A.J[x. Tencnm). DyHKIMOHaNBbHBIE OJIOKM OPraHU3MOB B
HKOCUCTEME: TPOTYLIEHTHI, KOHCYMEHTHI, peAyLeHThl. Tpoduueckre ypoBHH. Tpodudeckne nenu u ceTH.
Abnotnyeckue 65oku 3kocucteM. [1ouBbI 1 nibl B 3k0ocucTeMax. KpyroBopoT BEIIECTB U MOTOK YHEPTUH
B DKOCHCTEME.

OcHOBHbBIE TOKa3aTeNyd SKOCHCTEMBl. buomMacca W TpOAYKIHMs. DKOJOTHYECKUE MHUPAMHIBI YHUCET,
OrOMacchl ¥ SHEPTUH.

HanpapneHHble 3aKOHOMEPHBIE CMEHBI COOOIIECTB — CYKLECCHHU. [lepBUUHBIE U BTOPUYHBIE CYKLIECCUH U X
MPUYMHBL. AHTPOIIOTeHHBIE BO3JEHCTBUS Ha cykueccnd. KnmmakcHoe coobmectBo. bruopasznooOpasue u
MOJIHOTa KPYTOBOPOTA BEIIECTB — OCHOBA YCTOHUMBOCTH COOOIIIECTB.

[Ipupoansie s3KocUCTEMBI. AHTPOIIOT€HHBIE 3KOCUCTEMbI. ATpO3KocucTeMa. ArpoleHo3. Pasnuauns mexmy
AQHTPOIIOTEHHBIMU U IPUPOAHBIMHU SKOCUCTEMAMHU.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI  ypOoskocucteM. [oponckas ¢umopa u  ¢ayHa.
CuHaHTponH3auusi ropoAckoil ¢ayHbl. bronormueckoe W XO3AHCTBEHHOE 3HAYEHUE ArPOIKOCUCTEM U
ypOosKkocucTeM. 3aKOHOMEPHOCTH (OPMHPOBAHUS OCHOBHBIX B3aHMOJICHCTBHH OpPraHW3MOB B
IKOCUCTEMAX.

[lepeHoc 3HEpruM M BELIECTB MEXKIAY CMEXHBIMH DKOCUCTEMaMHU. Y CTOWYMBOCTb OPTaHU3MOB, MTOMYJISALHUII
Y 9KOCHCTEM B YCIOBHUSIX €CTECTBEHHBIX U aHTPOIOTEHHBIX BO3JEHCTBUI

7.5

buocdepa — obmerianerapras o0onouka 3eMid, TAe CYIMIECTBYET WM CYIIECTBOBaja XHU3Hb. YUEHHE
B.1. Bepuaackoro o 6mochepe. Obnactu 6mocdepsl u e€ cocra. JKuBoe BemecTBo Omochepsl U ero
(GyHKIUH.

3aKOHOMEpPHOCTH CyIIecTBOBaHUs Ouochepsl. OCOOSHHOCTH OMOChEephl Kak TI00ATbHOW SKOCHUCTEMEI.
Junamuueckoe paBHOBecue B Oumocepe. KpyroBoporbl BemecTB W OHOT€OXMMHYECKHE ITHKIIBI
(yrnepopa, azora). PutMudHOCTS siBIeHHi B Onocdepe.

3onanbHOCTh Ouocdepnl. [lonsarne o Ouome. OCHOBHBIE OWMOMBI CYIIM: TYHApAa, XBOMHBIE Jieca,
CMEIIaHHBIe W MTUPOKOIMCTBEHHBIE JIeca, CTENH, CAaBaHHBI, TyCTHIHU, TPOITMYECKUE JIeca, BEICOKOTOPbSL.
Knumar, pacTuTenbHBINA U )KUBOTHBIN MUP OMOMOB CYIIIH.

CrpykTypa ¥ QyHKIHS KUBBIX CHCTEM, OLIEHKa UX PECYPCHOr0 MOTEHIHANa 1 OHOC(EpHBIX (HYHKIUHI

7.6

DKoJIOTHYeCKUe KPU3UCHI U UX MPHYHHEL. Bo3zielicTBue uenoBeka Ha 6nocdepy. 3arps3HeHue BO3IyIIHOM
cpensl. OxpaHa Bo3ayxa. 3arpsa3HeHHe BOAHOH cpeapl. OXpaHa BOAHBIX pecypcoB. PaspylieHne MOuBEI.
OxpaHa OYBEHHBIX pecypcoB. VI3MeHeHne KuMara.

AHTpONOTeHHOE BO3ACWCTBNE HA PACTUTENBHBIA U KUBOTHBIA MUp. OXpaHa pacTUTENBHOTO U )KHBOTHOTO
mupa. OCHOBHBIE MPHHUMIBI OXpaHbl NpHpoasl. KpacHbie kuHUrH. Oco0o oxpaHseMmble MPHUPOAHBIC
teppuropun (OOIIT). borannyeckue cagbl 1 300J0THYECKHUE TTAPKH.

OCHOBHBIC IpPUHLIMIIBI  YCTOWYMBOIO  Pa3BUTHS  4YEJIOBEYECTBA UM  IpUPOAbl. PanmonanbHOE
HPUPOJIONOJIb30BAHIE M COXPAHEHUE OMOJIOTMYECKOr0 pa3sHooOpasus 3emiau
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