


HOACHUTEJBbHAA 3AIINCKA

[Iporpamma mo yueOHOMy mnpeamety "buonorus” (nmangee - OWOJOrvs) Ha
YPOBHE cpeaHero oduiero oOpazoBaHus pa3paboTaHa Ha OCHOBE DeaepaibHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 oOpazoranuu B Poccuiickoii deneparmmny,
OI'OC COO, Konuenumu npenoaaBaHus yueOHOro mnpeamera «buonorus» u
OCHOBHBIX TIOJIOKEHUH (eepalibHOI paboueii mporpaMMbl BOCIIUTAHUS.

VYueOnplii npeamer «buonorus» yrayOnéHHOro ypoBHst m3yueHus (10-—11
KJIACChI) SIBJIIETCS OTHUM M3 KOMIIOHEHTOB MpPeAMETHON oOmacth «EcTecTBEeHHO-
HayuHble TpeaMeTely. CornacHo nojoxkeHusm OI'OC COO npodunbHbie yUeOHBIE
OPEIMETHI, HM3Y4YaeMble Ha yriayOnéHHOM YPOBHE, SBISKOTCS  CHOCOOOM
mupdepenmanuu  0O0y4YeHUST HA YPOBHE CPEAHEro o0mero oOpa3oBaHus U
OPU3BaHBl O0ECTIEUNTh MPEEMCTBEHHOCTh MEXKAY OCHOBHBIM OOIIMM, CPEIHUM
o0mmM, cpeHUM Npo(heCCUOHANBHBIM U BHICIIAM 00Opa3oBaHueM. B To ke Bpems
KOKIOBIA M3 3TUX YYEOHBIX MPEAMETOB JAOKEH OBbITh OPUEHTUPOBAH HAa
OPUOPUTETHOE PEIICHUE O0PA30BATEIbHBIX, BOCIUTATEIBHBIX M Pa3BHBAIOLIMX
3a1a4, CBS3aHHBIX C MNpoQopUeHTAUMEH OOyYarOIUXCs H CTUMYJIAPOBAHHEM
WHTEPECA K KOHKPETHOW O0JIaCTM HAy4HOTO 3HAHWS, CBSI3AaHHOTO C OWOJIOTHEH,
MEIULUHOM, SKOJIOTHEN, TICUXOJIOTUEN, CHOPTOM HJIK BOCHHBIM JEJIOM.

[Tporpamma o yuyeOHOMY npeameTy "buosnorus" maét npeacTaBICHHUE O U
W 3a/a4ax M3yudeHus ydyeOHoro npeamera «buonorus» Ha yrinyOnéHHOM ypOBHE,
ONMpeaeNsIeT 00sA3aTe/IbHOE (MHBAPUAHTHOE) MPEIAMETHOE COJCPKAHHUE, €r0
CTPYKTYPUPOBAHME MO pa3ieiaM M TeMmaMm, PpaclpeAcneHue Mo  Kiaccam,
PEKOMEHIYET MOCJIECA0BATENbHOCTh M3YUYEHUS Y4YeOHOTrO Marepuaiga ¢ y4EToM
MEXMPEAMETHBIX W BHYTPHIIPEAMETHBIX CBS3CH, JOTMKKM y4eOHOro Mporecca,
BO3PACTHBIX 0COOCHHOCTEH 00yyaromuxcs. B nporpamme no OMONIOrum peanu3oBaH
OPUHLAI TPEEMCTBEHHOCTH € M3yYEHUEM OMOJIOTAM HA YPOBHE OCHOBHOTO OOIIErO
oOpazoBanusi, Omarogaps 4YeMy MPOCMATPUBAECTCS  HANPABICHHOCTH  Ha
NOCTCAYIOIEE Pa3BUTUE OMOJMOTMYECKMX 3HAHWM, OpPUEHTHPOBAHHBIX HAa
(OpMUPOBAHUE  €CTECTBEHHO-HAYYHOTO  MHMPOBO33PEHHS,  DKOJOTHYECKOTO
MBILICHHAS, TPEACTABIEHUH O 3I0POBOM 00pa3€e KU3HU, Ha BOCTUTaHKHE OCPEKHOTO
OTHOILICHUS K OKPY>KaroIIeH MPUPOAHO# cpene. B mporpaMme mo OMOIOTHU TakxKe
NOKa3aHbl BO3MOXKHOCTH yuyeOHOro mnpeamera «buonorus» B peanusanuu
tpedoBanuii ®I'OC COO K MIaHUPYEMBIM JIMYHOCTHBIM, METANPEIAMETHBIM W
NPEIMETHBIM Pe3yJIbTaTaM 00yUYeHHsI U B (JOPMUPOBAHUN OCHOBHBIX BUIOB y4€OHO-
NO3HABATENIHON  IEATENBHOCTH  OOYyYarOIIMXCS MO OCBOCHUIO COAEP’KaHUS
OMOJ0rNYECKOro 00pa30BaHKs HA YPOBHE CPEHETO OOMIEr0 0Opa30BaHUSI.

YueOnslii npeamer «bronorusy Ha ypoBHE CpPEeIHEro 00IEro oOpa3oBaHus
3aBepIIAECT OMONIOTMYECKOE 00PA30BAHUE B LIKOJIE U OPUCHTHPOBAH HA PACIIMPEHHE
1 yriryOnieHre 3HaHruH 00ydaroIuXxcs 0 XKUBOM MPUPOJIE, OCHOBAX MOJIEKYJIIPHON U



KJIETOYHOU OMONOTMH, SMOPUOSIOTUN U OMOJIOTUH PA3BUTHUS, TEHETUKH, CENEKIUH,
OMOTEXHOJIOTHH, SBOJIIOLIMOHHOTO YUEHUS U SKOJIOTHH.

WNzyuenne yueOHOro mnpeamera «buonorus» Ha YIIyOJICHHOM YPOBHE
OPUEHTHPOBAHO HA TOJArOTOBKY OOYYAMOIIUXCS K MOCHCAYIOMIEMY TOJIY4YCHHIO
OMOJOrMYecKkoro  oOpa3oBaHMsi B By3aX W OpPraHu3alMsIX  CPEAHETO
npogeccnonanbHoro oopaszoBanus. OCHOBY €0 COACP>KAHUS COCTABIISECT CHCTEMA
OMOJIOTMYECKAX  3HAHWH, TMOJYYEHHbIX TMPU H3YYCHHH  OOYYarOUIMMUCS
COOTBETCTBYIOIIUX CUCTEMATHUYECKUX Pa3aciioB OMOJIOTUMA HA YPOBHE OCHOBHOTO
oOmero oOpazoBanus, B 10—11 kmaccax 3TW 3HAHWS MOJy4arOT pa3BuTHE. Tak,
paciupeHbl U yrayOneHsl OMOJOTUYECKHE 3HAHWUS O PACTCHHSX, YKUBOTHBIX,
rpudax, OaKkTepusx, OpPraHU3Me 4YeEJIOBEKa, OONIMX 3aKOHOMEPHOCTSX JKHU3HH,
JOTOJIHUTENBHO BKITFOUEHBI OMOJIOTMUYECKUE CBEICHUS MPUKIIAAHOTO U TOUCKOBOTO
XapakTepa, KOTOPbIE MOXHO MCHOJIb30BaTh KaK OPUEHTHPBI IS MOCICAYOLIErO
BbIOOpa mpodeccuu. Bo3mokHA Takke WHTErpaius OWOJOTrMYECKUX 3HAHWM C
COOTBETCTBYIOIIMMHU 3HAHHUSAMHU, MOJYYCHHBIMU OOYYAIOIMUMUCS TPHA H3YUYEHUH
(pU3KKH, XUMHHA, TEOrpaduu 1 MATEMATUKH.

CrpykTypa nporpaMmbl 1o y4yeOHOMY mnpeametry "buonorus” oTpaxkaer
CUCTEMHO-YPOBHEBBIH M 3BOJIIOUUOHHBIA MOAXOABI K W3YYCHHIO OWOJIOTHH.
CornacHO MM, M3Y4arOTCsl CBOHCTBA U 3aKOHOMEPHOCTH, XAPAKTEPHBIE ISl )KHBBIX
CUCTEM Pa3HOT0 YPOBHSI OPraHU3aliy, SBOJIOLMAN OPraHUYeCKOro MApa Ha 3eMIIE,
COXPaHEHUs OMOJIOTMYECKOr0 pa3HooOpa3us aneThl. Tak, B 10 kitacce n3yvarorcs
OCHOBBI MOJIEKYJISPHOM W KJICTOYHOW OWOJIOTUH, SMOPUOJIOTHH W OWOJIOTHH
Pa3BUTHS, TCHETUKH M CEJICKIMH, OMOTEXHOJOTUM W CHHTETHYECKOH OMOJIOruw,
AKTYATM3APYIOTCS 3HAHMs OOyYaromMXCsl MO OOTAaHWKE, 300JIOTMH, AHATOMUM,
¢uznonornm venoseka. B 11 kimacce M3ydaroTcs 3BOJIFOLIMOHHOE YYCHHUE, OCHOBBI
AKOJIOTUU U yueHue 0 Ouocdepe.

YueOnplii  npeamer  «buosorus»  npu3BaH  00ECHEYHTH  OCBOCHHE
00y4aroIMMHICs: OMOJIOTUYECKUX TEOPUI M 3aKOHOB, MICH, MPUHIUIIOB W MPABUJI,
JIS)KaIMX B OCHOBE COBPEMEHHON €CTECTBEHHO-HAYYHON KapTUHBI MUPA, 3HAHUM O
CTPOEHHH, MHOr000pa3MM M OCOOCHHOCTAX KIJIETKH, OPraHu3Mma, MOMyJIsluy,
OMOLEHO03a, SKOCUCTEMBI, O BBIIAOIIUXCS HAYYHBIX JOCTH)KCHHUSIX, COBPEMEHHBIX
UCCIICIOBAHMSIX B OMOJIOTHM, TPUKIIAIHBIX ACEKTaX OMOJOTMYECCKUX 3HAHWM. J{7st
Pa3BUTHS W MOJACPKAHHUS HMHTepeca OOydYarommxcsi K OMOJOTMM Hapsay Cco
3HAUUTENIBHBIM O0OBEMOM TEOPETUUYECKOTO MATEpHANIa B COAECPKAHUKM MPOTrPaMMBbl
no OWOJIOTHH MPEAYCMOTPEHO 3HAKOMCTBO C UCTOPHCH CTAHOBJICHMS M PA3BUTHS
TOM WK HHO# 0071aCTH OMOJIOTHH, BKJIAIOM OTEUECTBEHHBIX U 3apyOCIKHBIX YUEHBIX
B PELICHUE BAXKHEHIINX OMOIOTMYECKUX M SKOJOTMUYECKUX MTPOOIEM.

Llens n3ydenns yueOHOro npeamera « bronorus» Ha yriyOnéHHOM YPOBHE —
OBJIAJCHHE  OOYyYarOMMHUCS  3HAHWUSMHU O  CTPYKTYPHO-(YHKIMOHATBHOMN



OpPraHM3alliA >KMBBIX CHCTEM PA3HOTO0 paHra M MNPUOOPETEHUE YMEHMIA
UCIOJB30BaTh 3TH 3HaHWs B (DOPMUPOBAHMM MHTEPECA K OMPEACIEHHON o0acTh
npo(hEeCCHOHATIBHONW JACIATENBHOCTH, CBSI3aHHOW C OMONOTHEH, WM K BBIOOPY
y4eOHOr0 3aBeACHUS JIJIsl MPOIOJKEHUS OMOJIOMMYECKOro 00pa3oBaHusl.

JlocTwokeHne 1enM  u3ydeHust ydeOHoro mnpeamera «buomorus» Ha
yrayOnéHHOM YPOBHE 00ECTIEUMBACTCS PEUICHUEM CIIEAYOMIMX 331a4:

OCBOCHHME O0YYarOMMMUCS CUCTEMbI OMOJIOTMUYECKUX 3HAHWUH. 00 OCHOBHBIX
OMOJIOTMUECKUX TEOPUSIX, KOHLUENIUAX, TUMOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
NPABHJIAX, COCTABJISIFOIIMX COBPEMEHHYIO ECTECTBEHHO-HAYYHYIO KAPTHHY MUPA; O
CTPOEHUHU, MHOrooOpa3ud MU OCOOCHHOCTSAX OWOJOTHYECKUX CHUCTEM (KJIETKA,
OpraHu3M, MONyJsLus, BU, OMOreoneHos3, onochepa), 0 BbIIAOIIUXCS OTKPBITUIX
Y COBPEMEHHBIX MCCIIEOBAHUSIX B OUOJIOTUH,

O3HAKOMJICHME OOyYarolmMXCs C METOJAMU TO3HAHMS YKUBOW MPUPOJBIL:
UCCIICIOBATEIbCKAMUA ~ METOJAMM  OMOJIOTMYECKMX HayK (MOJIEKYJIIPHOW W
KJIETOYHOW OMOIOTHH, SMOPUOJIOTAN U OMOJIOTHH Pa3BUTUS, TCHETUKU U CETIEKIINN,
OMOTECXHOJIOTUA W CUHTETUYECKON OWOJNOrMHM, MNaJICOHTOJIOTHH, JKOJIOTHH),
METOJAMH CAMOCTOSTEIILHOTO MPOBEACHUS OWOJIOTMYECKAX HCCIEAOBAHUN B
Jabopatopun W B Opupojae (HAONIOACHHE, W3MEPEHHE, DKCIICPUMEHT,
MOJICJIMPOBAHMUE ),

OBJIaZIcHHE  OOy4YarOIMUMUCS YMEHUSMH. CaMOCTOSATEIBHO  HAXOJMUTH,
AQHAJIM3UPOBATh W HCIIOJIB30BATh OHMOJIOTMYECKYI0 WH(POPMALMIO; MOJIb30BATHCS
OMOJIOTMYECKON TEPMHMHOJIOTMEH M CHUMBOJIMKOW, YCTAHABIMBATh CBS3b MEXKIY
pa3BUTHEM OHMOJOTMM M COLUMAIBHO-DKOHOMHUYECKAMH W SKOJIOTMYECKHMHA
npobiieMaMu  YEIOBEUYECTBA;, OLEHUBATH MOCICACTBUS CBOCH NEATEIBHOCTH II0
OTHOUIEHUIO K OKPY’KAIOIICH NpUPOAHON cpeae, COOCTBEHHOMY 3J0POBBIO H
3I0POBBIO  OKPYXAKOUIMX JIFOJACH, OOOCHOBBIBATH M COOMIOAATh  MEpPHI
npo(UIaKTUKN MHPEKIMOHHBIX 3a00JICBaHWH, MpaBUia MOBEACHHS B MPUPOIE U
obecrnieueHust 0€30MAaCHOCTA COOCTBEHHOW >KM3HEACATENBHOCTH B UPE3BBIYANHBIX
CUTyaluusiX TMPUPOAHOTO W  TEXHOTCHHOIO  XapakTepa, XapakTepu30BaTh
COBPEMEHHBIC HAYYHBIE OTKPBITUS B 00JIACTH OMOJIOTHH,

pa3BUTHE y 00y YAFOIINXCS MHTEIJIEKTY ATbHBIX H TBOPUYECKUX CIOCOOHOCTEH B
OPOLECCE 3HAKOMCTBA C BBIJAKOMIMMHCA OTKPBITUSAMH M COBPEMEHHBIMHU
UCCIICIOBAHUSIMM B OWOJIOTHHM, PEIIAEMBIMH €10 MpoOaeMamMH, METOI0JOTUER
OMOJIOTMYECKOTO UCCIEA0BAHNUS, MPOBEACHHS SKCIIEPUMEHTATIbHBIX HCCIIE0BAHUH,
peleHus OMONMOTMYECKUX 3a7a4, MOACTUPOBAHUS OWMOJIOTHYECKUX OOBEKTOB W
POLECCOB,

BOCIMUTAHKE Yy OOYYAOIIMXCS [ICHHOCTHOTO OTHOILICHUS K YKMBOW MPUPOJEC B
LEJIOM U K OTIENBHBIM €€ 00bEKTaM M SIBICHHUIM, (DJOPMUPOBAHUE SKOJIOTHUECKOH,



TEHETUYECKOM rpaMOTHOCTH, OOLIEH KYJIbTYpPhl IOBEACHUS B MPUPOJE; UHTETPALIUU
€CTECTBEHHO-HAYYHBIX 3HAHU,

npuoOpeTeHue  OOyYalOUIMMHUCS  KOMIETEHTHOCTH B PAlMOHAIBHOM
IPUPOAONOIB30BAHUM (COONIOIEHUE MPABUII TOBEACHUS B TPUPOJIE, OXPaHbl BUJIOB,
3KocUCTEM, Ouoc(epbl), COXpAaHEHWU COOCTBEHHOIO 3/I0POBbS M 3J0POBbS
OKpyXarwiux JroAacd (coOmogaeHuss wmep npoduiaktukd — 3a00J€BaHUM,
obecrnieueHue O€30MAaCHOCTH KU3HEACITETbHOCTH B YPE3BBIYAMHBIX CUTYyalUsIX
OPUPOAHOTO M TEXHOTCHHOTO  XapakTepa) HA OCHOBE  HMCHOJIb30BaHUS
OMOJIOTMYECKUX 3HAHUI U YMEHH B MOBCEAHEBHOM KU3HMU,

CO3/IaHME  YCIOBMA  JUIsi  OCO3HAHHOrO  BbIOOpa  OOYYaAKOIIMMUCS
WHIUBU Y AJIBHOM 00pa3oBaTebHON TPacKTOpUH, COCOOCTBYIOLIEH
NOCTEAYOWEMY MNPOPECCHOHATBHOMY CaMOONPEAECIICHAID, B COOTBETCTBUM C
WHIMBUY ATbHBIMUA UHTEPECAMU U MOTPEOHOCTIMHU PETHOHA.

OO0mmee 4nciao 4acoB, OTBEACHHBIX HA M3yYEeHUE OMOJIOTMH HA YIIyOJICHHOM
YPOBHE CpeaHero oduiero oopasoanus, cocrapiser 374 vaca: B 10 kiacce — 170
yaca (5 4acoB B Henento), B 11 knacce — 204 yaca (6 4aCOB B HEJIEITIO).

Ot60p opraHu3alMoOHHbIX (OPM, METOJOB U CPEACTB OOyUYEHUsS] OMOJIOTHH
OCYILLECTBIISETCS C YYETOM CreUu(pUKU €ro COJACpKAHWS W HAMpPaBJICHHOCTU Ha
OPOAODKEHUE  OMOJIOTHYECKOTO  00pa3oBaHUsl B OPraHM3alMsaX CPEIHETO
MPO(PECCUOHATIEHOTO U BBICIIET0 0OPa30BaHUSI.

OO0s13aTENBHBIM YCIOBHEM MPH 00yUEHUM OMOOTHH HA YTy OlEHHOM YPOBHE
SIBJISIETCSI MPOBEACHUE JIA0OPATOPHBIX M MpakTHUeckux pabot. Tawoke ydacTtue
00y4arolmxcsi B BIMOJHEHUN MPOEKTHBIX U YUeOHO-MCCIIE0BATENBCKUX PadoT,
TEMaTUKa KOTOPBIX OMPEEIIETCS YUUTEEM HA OCHOBE MMEIOLIMXCS MAaTEPUAIBLHO-
TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOTHBIX YCIOBHMA.



COJAEPKAHUE OBYUEHUS
10 KJIACC

ConepxaHue mpPOrpamMMmbl, BBIACIECHHOE KYPCUBOM, HE BXOAAT B  IPOBEPKY
roCyIapCTBEHHON UTOroBoi arrecrauuu (I'MA).

Tema 1. buosiorust Kak HaykKa

CoBpeMeHHas OMOJIOrus — KOMIUIEKCHAs Hayka. KpaTkast uctopusi pa3BuTHsi OHOJIOTHH.
buonorndeckre Hayku W u3ydaemble UMU npoOiembl. DyHAAMEHTAIbHBIC, TPUKIIAAHbBIE U
NOUCKOBBIE HAYYHBIE UCCIICIOBAHHS B OMOJIOTHH.

3HaueHue OMOJIOTMU B (OPMUPOBAHUN COBPEMEHHOMN €CTECTBEHHO-HAYYHOW KAPTHUHBI
mupa. [lpodeccun, cBsazaHHble ¢ Ouonorued. 3HauyeHUe OWMOJOTMM B MPAKTUYECCKOM
NEATENBHOCTA YEJIOBEKA. MEIULMHE, CEIBbCKOM XO3AWCTBE, NMPOMBILUICHHOCTH, OXPaHe
MPUPOJIBL.

JleMoHCTpauun

[Toptpetsl: Apuctorens, Teodpact, K. Jlunnei, XK. b. Jlamapk, Y. Jlapeun, V. ['apseii,
I'. Mengens, B. Y. Bepranckuii, HU. 11 [1asnos, M. 1. Meunukos, H. . Basunos, H. B.
Tumodeer-Pecopckuii, J[xx. Yorcon, ®. Kpuk, /. K. benses.

Tabnuuel 1 cxembl: « CBsA3b OMONOTUH ¢ APYTUMHU HayKaMmi», «CrucTtema OMOIOTHYECKIX
HAYK».

Tema 2. ’KuBble cCHCTeMbI H UX H3Y4YCHUE

JKuBble cucTeMBI Kak NpeAMeT u3yueHuss Omosiormd. CBONCTBA >KMBBIX CHCTEM:
COUHCTBO XMUMHYECKOTO COCTaBa, MJUCKPETHOCT M LEJIOCTHOCTb, CHOKHOCTH H
YIOPSAJOYEHHOCTb CTPYKTYPBI, OTKPBITOCTH, CAMOOPraHM3alus, CaMOBOCIIPOM3BEICHHUE,
pPa3IpaKUMOCTb, U3MEHYABOCTD, POCT U PA3BUTHE.

YPpOBHU OpraHud3alnu >KUBBIX CUCTEM. MOJICKYJISPHBIA, KIETOUYHBIA, TKAHEBBIMH,
OPraHW3MEHHBIH,  TOMYJSLMOHHO-BHIOBOH,  3KOCUCTEMHBIH  (OMOTEOLIEHOTUYECKUIA),
ounocgepnsiii. [Iponecchl, MPOUCXOAAIINE B KUBBIX CUCTEMax. OCHOBHBIE TPU3HAKH >KHBOTO.
Kuznb kak popma cymecTBoBaHus MaTepun. Hayku, 3ydaromme ;KMBbIe CHCTEMBI HA Pa3HBIX
VPOBHSIX OPraHU3aL1u.

HzydeHune xuBbIX cucTeM. MeToabl Ononorndeckoil Hayku. HaGmoneHue, namepeHue,
SKCHEPUMEHT, CHCTEMAaru3auus, MeraaHanu3. [loHdaThe O 3aBUCMMOH W HE3aBUCUMOMN
nepeMeHHoi. [lnanuposanue skcnepumenTa. lloctaHoBka M mpoBepka runore3. Hynesas
runote3a. [loHdaTHe BBHIOOPKM M €€ AOCTOBEPHOCTh. Pazdpoc B OMOJOTMYECKHUX JAHHBIX.
OueHka JOCTOBEPHOCTH TMOJYYEHHBIX PE3YyabTaTOB. [IpUUMHBI UCKAKEHHs PE3yJbTATOB
3KCHEPUMEHTA. [IOHATHE CTATUCTUYECKOTO TECTA.

JleMoHCTpanun

Tabmuuel 1 cxembl: «OCHOBHBIE TPHU3HAKM >KM3HW», «BHONOTMYECKUE CHCTEMBIY,
«CBOMCTBAa >KMBOW Marepum», «YPOBHM OPraHU3aLMM >KUBOW MNPUponb, «CTpoeHHue
JKUBOTHOM KJIETKW», « TKaHM >KMBOTHBIX», K CUCTEMBI OPraHOB YEJIOBEYECKOIO OPraHu3May,
«buoreonenosy, «buocdepar, «MeToapl U3yUECHHUS KUBOH TPUPOIBD.

OOopynoBanue: nabopaTtopHoe 0OOpPYIOBAaHWE JJIsi TPOBEICHUS HAOJIOACHHMA,
M3MEPEHUH, DKCIIEPUMEHTOB.

Tema 3. buosorusi KJieTKu



KieTka — cTpykTypHO-(pyHKIMOHANIbHAS €AMHALIA KUBOTO. ICTOPUST OTKPBITHS KJIETKH.
PaGots! P. I'yka, A. Jlepenryka. Knerounas teopus (T. [lIsann, M. [Ineiinen, P. Bupxos).
OCHOBHBIE MMONOKEHUAS COBPEMEHHOM KJIETOYHON TEOPUH.

MeTonbl MOJEKYJSIPHOW W KIETOYHOM OWOJIOTMW: MHUKPOCKOMHMS, Xpomarorpadwus,
ANeKTpodope3, METOI MEYECHBIX aroMoB, JU(PPEPEHIMATBHOEC UEHTPU]PYTHPOBAHUE,
KyJIbTHBUPOBAHUE KIECTOK. M3yuenue uxcuposantvix kiemox. DNEKTPOHHAS MUKPOCKOTIHSI.
Kongporanvnas muxpockonus. Bumanvroe (npudicuznenHoe) usyyeHue Kiemox.

JleMoHCTpauun

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

Tabnuuel 1 cxembl: « CBETOBOH MUKPOCKOID), « JNEKTPOHHBIA MHKPOCKONy, «cTopus
Pa3BUTHS METOJ0B MUKPOCKOITUI.

OO6opyI0oBaHHE: CBETOBOM MUKPOCKOI, MAKPONPENAPAThl PACTUTENBHBIX, )KHBOTHBIX U
OaKkTEepUabHBIX KJIETOK.

Tema 4. Xumuveckasi OpraHu3anus KJIEeTKH

XUMHUYECKUI COCTaB KJIETKU. Makpo-, MUKPO- U YJIBTPAMUKPOIIEMEHTHI. Bona u eé
POJIb KaK PaCTBOPHUTEIS, PEAr€HTA, YYaCTHE B CTPYKTYPHUPOBAHUM KIIETKH, TETUIOPETY IS LU,
MuHepaibHBIE BEIIECTBA KJIETKH, UX OMOJIOrMYECKas pojib. POJIb KaTHOHOB M AaHMOHOB B
KJIETKE.

Oprannueckue  BElIECTBA  KIETKA.  buonmormuyeckue  moaumepsl.  benkw.
AMUHOKUCIIOTHBINA cocTaB 0enkoB. CTPYKTYpbI OEJIKOBOH MOJIEKYJIBIL. [lepBrUHas CTPyKTypa
Oenka, menTuaHas CBs3b. BTOpUYHAs, TPETUYHAS, YETBEPTUYHAS CTPYKTYphl. JleHarypanus.
CpoiicTBa O6enkoB. Knaccudukanuys 6enxoB. buonorndeckue QyHkumun OenkoB. [Ipuonur.

Yrnepoasl. MoHOCaXapuabl, AAcCaxapuipbl, OJIMrocaxapuibl U nonrcaxapuasl. OOmmid
IUIAH CTPOCHMS M (PU3UKO-XMMHUYECKHE CBOMCTBA YrieBOAOB. buonornueckue QyHKIHAA
VIJIEBOJIOB.

Jlunuael.  I'mapodunbHO-rHaApodoOHBIE  cBoiicTBa. Kiaccmpukanuss — IMMHIOB.
Tpurmanepuabl, pochommnuasl, BOCKH, CTepouabl. buonorndeckne (PyHKUMU JTUOUOOB.
OOmume cBoicTBa OMOJIOTMYECKUX MEMOpAH — TEKY4€eCTh, CTOCOOHOCTh K CaMO3aMbIKAHMIO,
MOJIy TPOHULIAEMOCTb.

Hyxnennoseie kucnotel. JJHK 1 PHK. Ctpoenne HyKIenHOBBIX KUCI0T. HyKII€OTHIBL
[Tpunnun kommiementapHoctu. [Ipasuno Yapragpda. Ctpykrypa JIHK — nBoiinas crnimpans.
Mecronaxoxxaenue u ononornueckue pynkunm JHK. Buasl PHK. ®ynkunn PHK B knetke.

Crpoenne mosiekysiel  AT®. Makpospruueckue CcBsizu B Monekyjae ATO.
buonornveckue QpyHkuun AT®. BoccTaHOBIEHHBIE EPEHOCUMKH, UX (PYHKIIMH B KIJIETKE.
Jlpyeue wnyxkaeosuompugocpamer (HT®). CexkBenupoBanue JHK. Memoow eenomuxu,
MPAHCKPUNIMOMUKU, NPOMEOMUKIL.

CrpykrypHast OuoJiorust: OMOXUMHUYECKHE W OMO(U3HUECKHUE UCCIICAOBAHNS COCTaBa U
OPOCTPAHCTBEHHON CTPYKTYPbl OMOMONEKYI. Mooeruposarue cmpykmypvi U QyHKyuil
OuoMoaexy1 U ux KoMniexcos. Komnelomeprviii OU3aiin U opeaHuveckuil cumes OUOMOoaexy
U UX HENPUPOOHBLX AHANIO208.

JleMoHCTpanun



[Toprpertsr: JI. [Tonunr, k. Yorcon, @. Kpuk, M. Yunkunc, P. ®panknun, ©. CaHrep,
C. IIpy3unep.

Juarpammsbl: «PacnipenencHue XUMHMYECKUMX DSJIEMEHTOB B HEXUBOM MPUPOIEY,
«PacnipeneneHne XUMHYECKUX AIIEMEHTOB B )KMBOU MPUPOJIEY.

Tabmuuel u cxembl: «llepponnueckas TabIMIa XUMUYECKUX 3JIEMEHTOBY, « CTPOCHHE
MOJIEKYJIBI BOABY, «BemecTBa B COCTaBE OPraHu3MoBy», «CTPOCHME MOJIEKYJBI OElKay,
«CTpyKTYypbl OETKOBOM MOJEKYJIbDY, « CTPOEHUE MOJIEKYJT YITIEBOAOBY, « CTPOCHHE MOJIEKYJT
TMNUA0BY, « HyKIeMHOBBIE KUCITOTBD, « CTpOeHUE MOJIEKYIIBI ATD).

OO0opynoBaHKE: XUMUAYECKAS MTOCYAa U 000PYI0BAHKUE.

JlaGoparopnass padora Nel. «OOHapykeHME O€IKOB C TOMOIIBIO KAaY€CTBEHHBIX
peakuuiny

JlaGoparopnas padora Ne2, «MccnenoBaHue HyKIIEMHOBBIX KUCJIOT, BBIJICJICHHBIX W3
KIIETOK Pa3JIMYHBIX OPraHU3MOB)

Tema 5. CTpoeHue u (PYHKIHH KJICTKH

Tunsl KJIETOK: 3yKapuOTHYECKAs U MpoKapuoTHueckas. CTPYKTYPHO-QYHKIIMOHAIBHBIE
o0pa3oBaHUsl KJICTKH.

CrpocHME TPOKAPUOTUYECKON KieTku. KiieToyHass cTeHka OakTepuii W apxeil.
Oco0eHHOCTH CTPOEHHMSI TeTEPOTPOPHON| U aBTOTPOPHONH MPOKAPUOTHUYECKUX KIETOK. MecTo
Y POJIb MPOKAPHUOT B OMOLICHO3AX.

CtpoeHne W (QYHKIMOHWPOBAHME DYKAPUOTHYECKOW KIEeTKHW. [lma3zmarmueckas
MeMOpaHa (Tasmajemma). CTpykTypa mia3MaTtuyeckoil MeMmOpaHbl. TpaHCHOPT BEUIECTB
yepe3 IUIa3MaTHYecKyro MemOpaHy: naccuBHbId (auddysus, obOneruéHHas mauddysus),
AKTUBHBIM (NEPBUYHBIA W BTOPUYHBI aKTHBHBIA TpaHcnopt). [lomynpoHUIaeMocThb
memMOpanbl. PaboTa Harpuil-kanMeBOro Hacoca. OHAOLMTO3. MNHHOLOMUTO3, (Parommros.
Ok3oumTo3. Kitetounas crenka. CTpykTypa U pyHKIMM KIIETOUYHOM CTEHKHM PACTEHUi, TpUOOB.

[Muromnazma. [luto3o0ib. LluTockener. JIBrykeHUE NUTOIIA3Mbl. OPraHou/ibl KIETKH.
OnHomMeMOpaHHbIE OpPraHOMABl KIETKW: SHpomIazmarnyeckas cetb (OIIC), anmmapar
["onb KK, TM30COMBI, MX CTPOeHKE U PyHKIMK. B3anMOCBsA3b 0THOMEMOPAHHBIX OPraHOUI0B
KineTkd. CTpPOEHWE TPAHYJSPHOTO PETHKYyIyMma. Mexanusm nanpasienus oeixos 6 IlIC.
CuHTe3 pacTBOpUMBIX OenkoB. CHHTE3 KIETOUHBIX MeMOpaH. ['nmankwii (arpanyJisipHBIN)
SHAOMIa3MaTHUeCKuii  petukynyMm.  CekperopHas  (pyHkums — anmapata [ OJIbIOKH.
Moougpurayus beaxoe ¢ annapame I onwoducu. Copmupoera benxos 6 annapame I 016001cu.
TpaHcropT BELIECTB B KIETKE. Bakyoym pacTUTENbHBIX KIE€TOK. KiieTouHbli cok. Typrop.

[TosryaBTOHOMHBIE OPraHOMbl KIETKW. MHUTOXOHAPWUH, TIACTUABL [Ipoucxooicoenue
mumoxonopuit u niacmuo. Cumbuoeenes (K.C. Mepeockosckuii, JI. Mapeyniuc). CtpoeHue u
(GYHKIMM MHTOXOHAPWUHA M MiacThA. lIepBUYHBIE, BTOPUYHBICE W CJOXHBIC TUIACTUIBI
(POTOCHHTE3UPYIOIMX 3YKAPUOT. XJIOPOIJIACTBI, XPOMOIUIACTHI, JEHKOIIACTHI BBICIIAX
pacTeHuit.

HememOpanHubie opranonpl K1eTkd CTpoeHHE U PyHKIIMA HEMEMOPAHHBIX OPraHOU/I0B
KIneTku. Pubocomsbl. [Ipomescymounvie uiamenmei. MukpopunameHTsl. Axmunogsie
Muxpoguiamernmol. MBIIIEUHBIE KIETKH. AKMUHOBbIE KOMNOHEHMbL HEMBIULEYHBIX KILEMOK.



MuxkpotpyOouku. Knerounsiii neHtp. CTpoeHHME W JBMKEHHE >KTYTHKOB W PECHHYEK.
MukpotpyOoUKH LU TOILIA3MBI. LlenTpuois. benxu, accoyuUpoBaHHbvie c
Muxkpogunramenmamu u Muxkpompyoouxamu. Momopmeie benxu.

Snpo. O6onouka sapa, XpOMATUH, KapuoTJIa3Ma, SAPBIIIKH, X CTPOCHUE U (PYHKIIHH.
S nepHblii 6enkoBblid MaTpukc. [[poCTpaHCTBEHHOE PACTIONIOKEHUE XPOMOCOM B HHTEP(PA3HOM
aape. Jyxpomamun u 2emepoxpomamur. beKU XpoOMaTHHA — TUCTOHBL. J[unamuxa sSi0epHoti
0bo104KU 8 MUmo3se. HoepHulii mpaxcnopm.

Knerounsie BkatoueHHs. CpaBHUTENBHAS  XapPaKTEPUCTUKA  KIETOK  3YKapuoOT
(pacTUTENBHOM, YKWUBOTHOM, TPHOHOIA ).

JleMoHCTpauuu

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

Tabnuuel 1 cxembl: «CTPOCHHE SYKAPUOTHYECKOW KIETKWY», «CTPOEHUE >KUBOTHOM
KINETKW», «CTPOCHME PACTUTENBHON KIETKWY, «CTPOEHHE MHUTOXOHAPUWY, «Sapoy,
«CTpoeHKE MPOKAPUOTHYECKON KIETKI.

OO0opyIoBaHME: CBETOBOH MHMKPOCKON, MUKPOMPENApaThl PaCTUTEIBHBIX, KHBOTHBIX
KJIETOK, MUKpONpenaparsl 0aKTepHAIbHbIX KIETOK.

JlaGoparopnass padora Ne3 «HccrnemoBanve TIUIa3Moau3a W JICIUIA3MOJIN3Aa B
PACTUTENBHBIX KIETKAX).

JlaGoparopnasi padora Ned «M3yueHre CTPOCHUS KIIETOK PA3JIMYHBIX OPraHU3MOB O/
MUKPOCKOTIOY.

Tema 6. OOMeH BeIECTB M NMPEBPALICHUE JHEPIUH B KJIETKE

AcCUMUIISILIAS ¥ TUCCUMUWJIALIAS — BE CTOPOHBI MeTaboan3Ma. Turbl 0OMEHa BELIECTB:
aBTOTPOQHBIA W TeTepOTPOPHBIA. YUacTHE KHCIOpoJa B OOMEHHBIX MPOLECCAX.
OHepreTudeckoe olecreueHne KIeTkh: mnpeBpamenue AT® B 0OMEHHBIX MpoLeccax.
DepMEHTATUBHBIA XapakTep peakuuil KIeTOYHOro metabonn3ma. GEPMEHTHI, UX CTPOCHUE,
cBoiicTBa U MexaHu3M aeiictBus. Kopepmentol. OTimuns PepMEHTOB OT HEOPraHUYECKUX
KaTajan3aTtopoB. benku-akTuBaropel H  OCIKU-WHTHOWUTOPBI.  3aBUCHMMOCTb  CKOPOCTH
(b€ pPMEHTATUBHBIX PEAKLMIA OT Pa3IMUHbIX (PAKTOPOB.

[TepBUYHBIN CUHTE3 OPraHUYECKUX BEUIECTB B KieTKe. DOTOCUHTE3. Anokcucennvlii u
oxcueennvlil omocunmes 'y oaxmeputi. (Ceemocobupaioujue nuemMenmel U NUSMeHmbl
peaxkyuonno2o yermpa. Polib XOponaacToB B mpouecce GporocuaTeza. CBETOBas U TEMHOBAS
¢dazbl. Pomoowixanue, Cs., Cy. u CAM-munvr hpomocunmesa. I IpogyKTUBHOCTB (POTOCHHTESA.
BrusiHue pa3nuuHbix GakTopoB HA CKOPOCTh (POTOCHHTE3A. 3HAYCHHE (POTOCHHTESA.

XemocuHTe3. PaszHooOpaszue OpraHm3MOB-XEMOCHHTETUKOB.  HUTPUPUIMPYIOIIUE
OaKTepuu, KeNe300aKTEPHH, CEPOOAKTEPUH, BOAOPOIHBIC OAKTEPUH. 3HAYEHUE XEMOCHUHTESA.

AHa>poOHbIE Oprann3Mbl. Buabl Oposkenus. [TpoxykTel OposKeHUs U KX UCIIOIB30BAHKE
YEJIOBEKOM. AHA’POOHBIE MUKPOOPTaHU3MBI KaK OOBEKTHI OMOTEXHOJIOTMM W BO30YIUTENN
OoJe3HeEN.

ABpOOHBIE OpraHW3MBbl. JTalbl 3HEPreTHYECKOro oOMeHa. [loaroToBUTENbHBINA 3TAar.
['mukonmn3 — GECKUCIOPOIHOE PACILEIIICHAE TIIFOKO3BL.

Buonorndeckoe OKMCIEHUE, MK KIIETOYHOE AbIXaHKue. POsTb MUTOXOHPHIA B Mpolieccax
Oononornueckoro okuciaeHus. Luknuueckue peakuun. OkucnutensHoe (GocPOpHIIMPOBAHKE.



Suepeus membpannozo epaouenma npomonos. Cunmes AT®: paboma npomonnoti ATD-
cunmasel. IlpeMyniecTBa a’3poOHOr0 MmyTH OOMEHA BEIIECTB MEPEd  aHAIPOOHBIM.
O PEKTUBHOCTH SHEPTETUUECKOTO 0OMEHA.

JleMoHCTpauuu

[Toprpetsr: JIxk. [Tpuctium, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. DHremerapar,
I1. Mutuenn, I'. A. 3aBap3uH.

Tabmuibl U cxeMbl: «DOTOCUHTE3», « IHEPreTUUYECKU 00MeH», «bHOCHHTE3 OenKay,
«CtpoeHue PpepMeHTa», « XEMOCHHTE3Y.

O06opyI0oBaHKE: CBETOBOH MUKPOCKOTL, 000PYI0BAHUE ISl IPUTOTOBJIEHUS MOCTOSIHHBIX
Y BPEMEHHBIX MUKPOIIPENapaToB.

JlaGoparopnasi padora NeS «M3ydeHue (epMEHTATUBHOTO PACIICIIJICHUST MEPOKCUIA
BOJOPOJA B PACTUTENBHBIX U )KUBOTHBIX KJIETKAX).

Tema 7. Haciaeacreennass uHpopmManus U peajausanus eé B KJIeTKe

Peakyn matpuyHoro cuate3a. [ [puHIMN KOMIUIEMEHTAPHOCTH B PEAKLIMSX MATPHYHOTO
cuHTe3a. Peanuzanms HacieaCcTBEHHOW WHpoOpManuu. ['€HEeTHYECKMH KOJA, €ro CBOMCTBA.
Tpanckpunius — MaTpuyHblii cuaTe3 PHK. [IpHHIANIBI TDAHCKPUITLAN . KOMIUIEMEHTAPHOCTb,
AHTUMAPAIENIBHOCTD,  aCUMMETpUUHOCTh.  Cospesanue  mampudneix ~ PHK 6
aykapuomuyeckoil kiemrke. Hexooupyrowue PHK.

Tpancnsiuus u €€ stanel. Yuactue TpancnopTHeix PHK B OnocunTese Oenka. Ycnopus
OounocuHTe3a Oenka. KoaupoBanue aMuHOKUCIIOT. Poib pubocom B OnocuHTe3E Oenka.

Coepemennvie npeocmasiienusi o cmpoenuu eeroe. Opranu3anys FreHoMa y MPOKapHoT U
SYKapHoT. Peryisiius akTUBHOCTH T€HOB y MPOKapHoT. ['umore3a onepona (D. XKakob, XK.
MaHo). Monexynisapnvie mexanusmvi dKCApeccuu 2eHoe y sykapuom. Poav xpomamuna 6
peayuayuu  pabomuvr 2enos. Perynmsiuusi OOMEHHBIX MPOLECCOB B KieTke. KileTouHbIi
rOMEOCTa3.

Bupycel — HEKIETOUHBIE (POPMBI KU3HU W OOJMTaTHBIE Mapa3uThl. CTPOEHUE MPOCTHIX U
CJIOXKHBIX BHPYCOB, PETPOBUPYCOB, Oaktepuodaro. JKusnennwiti yuxi /[HK-cooepoicauyux
supycos, PHK-cooepocawux eupycos, o6axmepuogpacos. Obpamnas mpaHcKpunyus,
pesepmasa, unmezpasd.

BupycHbie 3a0oneBaHus 4YenoBeka, >KMBOTHbIX, pactenuil. CIIAIl, COVID-19,
COLMAJIbHBIEC U MEIULUHCKHAE TPOOIIEMBI.

buoungpopmamura: unmespayusi u  amanuz  oonvuiux  maccueos  (« bigdata»)
CMPYKMYpHBIX ~ OUoI0cUdecKuUx Oannvix. Hanomexnonoeuu 6 Ouonoeuu u meouyuHe.
IIpoecpammupyemwvie pynxyuu deaxos. Cnocobvi 00CmMasKU J1eKAPCMe.

JleMoHCTpanun

[Toptpetsl: H. K. Konsuos, /1. 1. UBaHOBCKUiA.

Tabmubl u  cxembl: «buocuHTed Oenka», «l'eHeTmueckmii Koa», «BUpYCHD,
«bakrepuodarmny.

Tema 8. JKu3HeHHBII HHKJI KI€TKH

Krnerounslii nukn, ero nepuoasl u perynsuus. MHTepdaza u muto3. OcoOCHHOCTH
OPOLECCOB, MpoTekarommx B uHTepdaze. [loarotoBka KIETKM K JCJICHUIO.



[IpecunTeTnuecknii  (MOCTMUTOTHYECKUI), CUHTETUYECKUA M MOCTCUHTETHUYECKUI
(MPEMUTOTUYECKUH ) TIEPUOIBI UHTEP(A3BL.

Marpuunbii  cuate3  JHK -  perumkaums.  [lpuaounsr  permmukarun  JIHK:
KOMIUIEMEHTAPHOCTD, IOJYKOHCEPBATUBHBIA CHUHTE3, AHTUNAPALIIEIBHOCTh. MeXaHu3M
perumkanuun  JIHK.  Xpomocomsl. CtpoeHue XpomMocoM. TenoMepsl W TEIoMepasa.
XPpOMOCOMHBII HAOOP KIIETKU — KQpUOTHIL J{AMJIOUIHBINA W TalJIOUIHBIA HAOOPBI XPOMOCOM.
I'omoniornyseie XpoMOoCOMBL. [10710BBIE XPOMOCOMBI.

Jlenenne KIeTKM — MUTO3. CTaiuM MUTO3a U MPOUCXOIAIIME B HUX MPOLECCHL. THIIBI
MHATO3a. KaproKuHE3 ¥ IUTOKMHE3. bHOIOrnuecKoe 3HaYeHUE MUTO3A.

Perynsiumss MATOTHMYECKOrO LMKIA KIEeTKH. [Iporpammupyemast KjaeTouHas rulenb —
arnonTo3s.

Knerounoe  a1po, XpoMOCOMBI,  (YHKIMOH&IBHAs  TE€HOMHKA.  Mexanuzmuv
npoaugepayuu, ouggepenyuposku, cmapenus u eubenu xiemox. «l{ugposas xiemray —
ououngopmamuyeckue Mooenu PYHKYUOHUPOBAHUS KIEMKIU.

JleMoHCTpauuu

Tabmuibl U cxembl: «KU3HEHHBIH TUKJT KIETKW», «MuTo3y», « CTPOCHHE XpPOMOCOMY,
«Pemmkamus JIHK».

O0Gopy1oBaHKE: CBETOBOH MHUKPOCKOI, MEKponpenaparsl: «MHUTO3 B KJIETKaxX KOPEIKa
TYKa.

JlaGoparopnasi padota Ne6 «HaOnroaeHre MATO3a B KJIETKAX KOHUYMKA KOPEIIKA JTyKa
(Ha rOTOBBIX MUKPOITpEnapaTax ).

Tema 9. CtpoeHue n pPyHKIMH OPraHu3MoOB

buonorndeckoe pasHooOpazue OpraHm3mMoB. OJHOKIETOYHBIC, KOJIOHWAJIBHBIE,
MHOT'OKJIETOYHBIE OPraHU3MBl.

OcCOOEHHOCTH CTPOCHHS M KU3HEACITETBHOCTH OJHOKIJIETOYHBIX OPraHW3MOB.
Bakrepun, apxeu, OJHOKIIETOYHBIE TPUOBI, OJHOKJIETOYHBIE BOJOPOCIIH, APYTHE MPOTHUCTHI.
KosionnansHble OPraHu3MBl.

B3anmocBa3b 4acTeld MHOTOKJIETOYHOIO OpraHu3Ma. TkaHu, OpraHbl ¥ CUCTEMBI
opraHoB. OpranusM Kak eauHoe nenoe. ['omeocras.

Tkanm pacteHuwii. Tumbl pacTHTENBHBIX TKaHEW: 0Opa3oBaTellbHAsA, TOKPOBHAs,
IPOBOASIIAS, OCHOBHAs, MExaHHUYecKast. OCOOCHHOCTH CTPOCHUS, (YHKINI U pacroNOKEHUS
TKaHEHN B OpraHax pacTCHUM.

TKaHM SKMBOTHBIX W 4YEJIOBEKA. THNBI OJKUBOTHBIX TKAHEW: JSIHTEIMAIbHAS,
COCIMHUTEIbHAS, MBILIEYHAS, HEPBHAs. OCOOCHHOCTH CTPOCHHMS, (PYHKIINI U paCHONOKEHUS
TKaHE B OpraHax >KMBOTHBIX U YEJIOBEKA.

Opransl. BereraruBHble M T'€HEPATUBHBIE OpraHbl pacTeHUil. OpraHbl U CUCTEMBI
OpPraHoOB >XUBOTHBIX U YenoBeKa. DYHKIUU OPraHOB U CUCTEM OPraHoOB.

Omopa Tema opranu3moB. Kapkac pacreHmid. CKeENETbl  OJHOKICTOYHBIX U
MHOTOKJIETOYHBIX >KMBOTHBIX. HapyHbeli W BHYTpeHHUI cKeneT. CTPOCHUE W THUIIBI
COCIMHEHUS KOCTEM.

JIBWOKEHUE OpraHu3MoB. J[BMKCHME OJHOKJIETOYHBIX OPraHU3MOB. aMEOOMIHOE,
JKITYTUKOBOE, PECHUYHOE. J[BM)KEHME MHOTOKIIETOYHBIX PACTEHWM: TPONMU3MBI U HACTHUU.



JIBUKCHHE MHOTOKJIETOYHBIX >KMBOTHBIX M 4YEJIOBEKA: MbIIICUHas cuctema. Peduiekc.
CKeJeTHBIE MBILIIBI U UX padoTa.

IIntanue oprann3mMoB. IIoriomenrne BoAbI, YITIEKUCIIOr0 ra3a i MUHEPAIbHBIX BEIIECTB
pacTteHussMU. [luTaHne >KUBOTHBIX. BHYTPHUIOJIOCTHOE M BHYTPUKIIETOYHOE IMULIEBAPEHUE.
[IuTaHre MO3BOHOYHBIX YKUBOTHBIX. OTAEIBI MUILIEBAPUTEIILHOTO TPakTa. [ [ueBapuTebHbIE
Kenesbl. [InimeBapuTenbHas CUCTEMA YEJIOBEKA.

Jlbixanue opraHu3moB. [lpixaHue pacteHuil. Jprxanue >kuBOTHBIX. Juddysus razos
yepe3 MOBEPXHOCTh KIETKH. KOKHOE AbIxaHue. JlpIxarenbHas MOBEPXHOCTh. JKabepHoe u
NErOYHOE JbIXaHHEe. JIBIXaHWE TO3BOHOYHBIX JKMBOTHBIX W YEIIOBEKA. OBOJIOLMOHHOE
VCIOKHEHUE CTPOCHMS JIETKUX IMO3BOHOYHBIX JKUBOTHBIX. /lbIXaTenpHas CUCTEMA YEIOBEKA.
MexaHu3M BEHTHIALMK JETKAX V OTUAL W MIEKONMUTAOIUX. Perynduus ApIXaHus.
JlbrxarenpHbie OOBEMBIL.

TpaHcropT BEWIECTB y OPraHU3MOB. TpPaHCOOPTHBIE CUCTEMBI pacTeHHid. TpaHcmopt
BEIIECTB Y JKUBOTHBIX. KpoBeHOCHas cucreMa W e€ opraHbl. KpoBeHOCHas cucrema
MO3BOHOYHBIX JXMBOTHBIX M 4YenmoBeka. Cepaue, KpPOBEHOCHBIE COCYAbl M KpoBb. Kpyru
KpOoBOOOpalicHHs. DBOJIONUOHHBIE  YCIIOKHEHHSI CTPOCHUS. KPOBEHOCHOH  CHUCTEMBI
NO3BOHOYHBIX KUBOTHBIX. PaboTa cepana u e€ perysims.

Brinenenre y oOpraHu3MoB. BblaeneHue y pacTeHui. BpiienieHue y JKMUBOTHBIX.
CokparurenvHbele Bakyonqu. OpraHbl BblACICHUs. DUIbTpanMs, CEKpenuss W oOpaTHOE
BCACHIBAHME KAK MEXAHW3Mbl PA0OTHI OPraHoB BbiACNHEHUS. CBA3b NOJOCTH Tela C
KPOBEHOCHOW M BBIACIUTENBHON CHCTEMaMU. BbIACIEHUE Yy NMO3BOHOYHBIX JKUBOTHBIX M
yenoBeka. [loukn. CtpoeHne W (QyHKOMOHHMpoBaHHe HedpoHa. OOpa3oBaHHE MOYM Y
YeJIOBEKA.

3amura y OpraHu3MOB. 3aluTa Yy OJHOKJIETOUYHBIX OpraHu3MoB. Crnopsl OakTepuii u
LMCTHI MPOCTEUIINX. 3AIIUTA Y MHOTOKJIETOUHBIX pacTeHuil. Kytukyna. Cpencrsa nacCMBHON
1 XUMUYECKON 3a1uThl. OUTOHIUIEL.

3aimmra y MHOTOKJIETOYHBIX >KMBOTHBIX. [IOKpPOBBI M HMX MPOM3BOIAHBIE. 3alIUTA
opranu3ma oT Oone3neil. MiMmyHHas cuctema 4venoBeka. KIeTOYHBIE M TyMOpalbHBIA
UMMYHHATET. BpoknénHelii v npuoOpeTéHHBIA crnenupuyeckuii MMMyHHTET. Teopus
KJIOHANIbHO-ceNekTUBHOrO umMmyHnurera (I Opmux, ®. M. bepuer, C. Tonerasa).
BocnanurenpHble OTBETHl OpraHu3MoB. POib BPOXXIEHHONO WMMYHHUTETA B Pa3BUTHH
CUCTEMHBIX 3a00JICBAaHUIA.

PaznpaxuMocTth M peryiduus y OpraHu3mMoB. Pa3apakuMOCTh y OJHOKIJIETOYHBIX
opranu3mMoB. Takcucsl. Pa3apakuMoCTh U peryisiius y pacTeHuil. POCTOBBIE BEIECTBA U UX
3HAYCHUE.

HepBhrast cucrema u peduekTopHas perysiuusl y >KMBOTHBIX. HepBHas cucrema m eé
OTZENBL. DBONMKOUMOHHOE YCIIOKHEHUE CTPOCHMS HEPBHOW CUCTEMBI Y >KMBOTHBIX. OTIENbI
TOJIOBHOT'O MO3ra IMO3BOHOYHBIX KUBOTHBIX. Pedieke u pednexkropras ayra. besycioBHbie u
YCIIOBHBIE PEQIICKCHI.

I'ymopanbHas peryidanus U 3HAOKPUHHAs CUCTEMA JKMBOTHBIX W 4eloBeKa. JKemessl
DHIOKPUHHOW CHUCTEMBI M MX TOPMOHBI. [leficTBHE TOPMOHOB. B3aMMOCBA3b HEPBHON W
SHAOKPUHHOMN cucteM. ['mnoranamo-runogusapHas cucremMa.



JleMoHCTpauun

[Toprpet: K. I1. 11aBnos.

Tabmuuel 1 cxeMbl: «OAHOKIIETOYHBIE BOAOPOCIAY, « MHOTOKIETOUYHBIE BOJOPOCIINY,
«bakrepum», «IIpocrerimmey, «Opranbl LBETKOBBIX pPacTeHMi», «CHCTEMBI OPraHOB
MO3BOHOYHBIX JKMBOTHBIX», «BHYTpEHHEE CTpPOE€HME HACEKOMBIX», «TKaHW pacTEHHID,
«KopHeBbie cuctembl», «Crpoenue crelns»y, «CTPOSHUE JIUCTOBOM IUIACTHHKWY», « TkaHu
JKUBOTHBIX», «CKener yenoBekay, «[InmesapurensHas cucrema», « KpoBEeHOCHas CUCTEMAY,
«JlpixarenvHas cucrema», «HepBHas cucrema», «Koxay, «MebIIeUyHas CUCTEMAY,
«BplnenurenpHas ~ cuCTEMa»,  «OHIOKPUHHAA  CUCTEMa»,  «CTPOEHUE  MBILILBDY,
«HUmmynurery, «Kumeynononoctueiey, «Cxema mNUTaHMAS pacTeHui», «KpoBEHOCHBIE
CUCTEMBI TMO3BOHOYHBIX JKMBOTHBIX», «CTpoeHMe ruapel», «CTpPOEHME IUIAHAPUWY,
«BHyTpeHHEE CTpOCHHE NOKAEBOrO 4epBs», «HepBHas cuctema peid», «HepBHas cucrema
IATYIKW), «HepBHas cucrteMa npecMblKarommxces», «HepBHas cucrema ntuny, «HepsHas
cUCTeMa MJIEKOMUTAIMX», « HepBHAs crcTema yenoBekay, «Pedrekcy.

O06opyI0oBaHKE: CBETOBOW MUKPOCKOIT, MUKPOITPENapaThl OTHOKIETOYHBIX OPraHU3MOB,
MUKPOIIpEnaparsl TKAHEH, PAKOBUHBI MOJUTFOCKOB, KOJUIEKIIMM HACEKOMBIX, HITIOKOMKHUX,
YKUBBIEC SK3EMILISIPbl KOMHATHBIX PACTEHUI, repOapuy pacTeHH Pa3HBIX OTAECIOB, BIAYKHBIC
npenaparsl )KUBOTHBIX, CKEJIEThl MO3BOHOYHBIX, KOJUICKIMH O€CIMO3BOHOYHBIX KUBOTHBIX,
CKEJET YeNOBeKa, 000pYAOBaHUE JUI AEMOHCTPALMU MOYBEHHOTO W BO3AYIIHOTO MUTAHUS
pacTeHuil, paclICIUICHUS KpaxMasa U O€JIKOB N0 ACUCTBUEM (PEPMEHTOB, 000PYI0OBAHUE JIJIs
JEMOHCTPALMMA  OMNBITOB MO M3MEPEHUIO JKU3HEHHOW EMKOCTM JIETKHX, MEXaHW3Ma
JBIXaTENbHBIX ABMKEHUH, MOJETN TOJIOBHOTO MO3ra Pa3jIn4HbIX )KUBOTHBIX.

Tema 10. Pa3mHo:KeHHe 1 pa3BHTHE OPraHU3MOB

DopMBI pa3MHOKCHHS OPraHM3MOB: Oecroyioe (BKJIKOYAs BETETATUBHOE) M TMOJIOBOE.
Bunbl 6ecnosioro pa3MHOKEHHS: IOYKOBAHKUE, CHOPYJISLUs, (PparMeHTaLMs, KIIOHUPOBAHUE.

[TonoBoe pasmuokeHue. [lomoBble KIETKM, WM rametel. Meio3. Cragum meiosa.
IToBeneHue xpoMocoM B Meiio3ze. KpoccruHrosep. bHoJIOrnyecknii CMBICIT Mel03a U MOJI0BOT0O
npouecca. Meio3 1 ero MeCTo B )KM3HEHHOM LIMKJIE OPraHU3MOB.

[IpenzaponpimeBoe  pa3BuTue. ['aMeTOreHe3 y JKMBOTHBIX. [lONOBBIE  JKENE3BI.
OOpazoBaHUE U pa3BUTHE MOJIOBBIX KIETOK. CnepMaToreHes u oorenes. CTPOCHUE MOJIOBbIX
KIIETOK.

OmIoa0TBOPEHUE U SMOPUOHAIIBHOE PA3BUTHE KUBOTHBIX. CIOCOOBI OMIOIOTBOPEHMUS:
Hapy>KHOE, BHYTpPeHHEE. [lapTeHoreHes.

WHmuBuayanbHOE pa3BUTUE OPraHM3MOB (OHTOTEHE3). OMOpPHONIOTHS — HayKa o
Pa3BUTHU OPraHU3MOB. Mopghoeenes — oona uz enasHvlx npobiem amopuoiocuu. Konyenyus
Mmopghoeernoe u mooenu mopghocenesa. Ctaguu SMOPUOTEHE3a KUBOTHBIX (HA MpPUMEPE
asrymkn). JpoGnenune. Tumbl apoOneHus. /lemepmunuposarnnoe u HeOepMUHUPOSAHHOE
Oopobnenue. bnacmyna, munvt Onacmyn. OCOOEHHOCTH JPOOJECHUS MIIEKOMHUTAROLIUX.
3apodbIIEBBIE JIMCTKU (TacTpyjsius). 3akjiajJika OPraHoB M TKAHEH W3 3apOJIbILICBBIX
JUCTKOB. B3aumMHOE BIMSHUE 4YACTE PaA3BHUBAIOIICIOCS 3apoAbliia (3MOpPHOHAIBHAS
WHAYKIMS). 3aKiajgka TIUlaHa CTPOCHHs JKMBOTHOIO Kak PeE3yJbTaT HMEPAPXUUYCCKUX



B3aMMOJCHCTBUI reHOB. BimsHue Ha >MOpPHMOHATBHOE PA3BUTHE PA3NIMYHBIX (PAKTOPOB
OKPYIKarOIIEN CPEIBL.

Poct u pasButue xMBOTHBIX. [locTaMOproHanbHbId mepuon. llpsamoe m Hempsimoe
pazButue. Pazputne ¢ meramopo3oM y OECNO3BOHOYHBIX M MO3BOHOYHBIX YKHUBOTHBIX.
buonornyeckoe 3HaYeHUE MPSIMOTO U HEMPAMOTO Pa3BUTHs, UX PACIIPOCTPAHEHUE B IIPUPOJIE.
Tunel pocta >KMUBOTHBIX. (DAKTOpPBI PEryJsLMUA POCTA >KMBOTHBIX W 4YesoBeka. Craauu
NOCTAIMOPHOHAIBHOTO Pa3BUTHS Y JKUBOTHBIX M YEJIOBEKA. [IepHOABI OHTOTEHE3a YEIIOBEKA.
CrapeHHe U CMEPTh KaK OMOJIOTMYECKUE MPOLIECCHI.

PazmHokeHMe u pa3BuTue pacteHuid. ['ametodut u cnopodur. Meiio3 B KW3HEHHOM
nukie pacrenuii. OOpaszoBaHHMe cnop B mpoiecce Mmeiosa. ['ameToreHe3 y pacTeHMid.
OnjoI0TBOPEHUE M PA3BUTUE PACTUTENBHBIX OPraHU3MOB. J[BOMHOE OIUIOAOTBOPEHHUE Y
LBETKOBBIX pacTeHuii. OOpa3oBaHUE U PA3BUTHE CEMCHH.

MexaHu3MBl PETYIALHAN OHTOIEHE3A Y PACTEHHI U JKUBOTHBIX.

JleMoHCTpauuu

[Toprpetsr: C. I'. HaBamwmn, X. [IIneman.

Tabnuuel u cxembl: «BereratnBHOE pa3MHOKEHUEY , « THIBI OECNOIOT0 PA3MHOKEHUSY,
«Pa3MHOXKEHUE XJIAMUIOMOHAABD, «Pa3MHOKEHUE 3BIVIEHB», «Pa3MHOKEHUE THUIAPHBD),
«Meiio3y, «Xpomocombly, «I'amerorenesy, «CTpOoeHHME SHWLEKIECTKH M CIEPMATO30MIAY,
«OCHOBHBIE CTAJIMH OHTOreHe3a», «lIpsamoe u HenpsMoe pa3Butuey, «Pazpurhe manckoro
Kyka», «Pazsuthe capanumy, «PasButue nArymkuy, «JlBOWHOE OIUIOAOTBOPEHHUE ¥
LIBETKOBBIX pacTeHui», «CTpPOEHUME CEMSH OJHOIOJBHBIX M JBYAOIBHBIX PAaCTCHHIN,
«OKM3HEHHBIN LUK MOPCKON KanycCTel», «OKW3HEHHBIA LMK MXa», «KU3HEHHBIA IUKII
[AaroOPOTHUKAY, « JKM3HEHHBIN LIUKIT COCHBD).

OOopynoBaHHME:  CBETOBOM  MHMKPOCKON,  MHKpOOpenaparbl — SHLEKIETOK W
CIIEPMATO30U10B, MOAEND «LIMKIT pa3BUTHS JIATY LK.

Tema 11. I'eHeTnKa — HAYKA 0 HACJIEACTBEHHOCTH H H3MEHYMBOCTH OPraHU3MOB

Hcropust cTaHOBJICHHAS M PA3BUTHSI TEHETHKU Kak Hayku. Pabotel I'. Mengens, ['. ne
®puza, T. Moprana. Pojib 0TEUECTBEHHBIX YUYEHBIX B pa3BUTUU TeHeTukd. Padoter H. K.
Konbenora, H. Y. BaBuiosa, A. H. benosepckoro, I'. /1. Kapneuenko, FO. A. @unumuenko, H.
B. Tumodeesa-PecoBckoro.

OCHOBHBIE TEHETUUECKUE TTIOHATUS U CUMBOJIBL. [ OMOJIOTMYHBIE XPOMOCOMBI, AJUIETIBHBIE
IEHBI, AIbTEPHATUBHBIE MPU3HAKKA, JOMHUHAHTHBIA U PELECCUBHBIN MPHU3HAK, TOMO3UIOTA,
reTepO3UroTa, YuCTas JMHUS, THOpUAbI, TeHOTUN, PeHOTUIL. OCHOBHBIE METO/IbI T€HETUKH:
THOPUA0IOTHYECKAN, IUTOIOTHYECKHIA, MOJIEKYJISIPHO-TEHETUYECKHIA.

JleMoHCTpanun

[Toprpetsr: I'. Menpens, I'. ne @pus, T. Mopran, H. K. Konsros, H. K. Basunos, A. H.
benozepckuit, I'. /1. Kapneuenko, 1O. A. ®ununuenko, H. B. Tumodees-PecoBckuii.

Tabnuuel n cxeMbl: « MeTOIbl TEHETUKNY, « CXEMBI CKPEILIMBAHUS.

Tema 12. 3aKOHOMEPHOCTH HACJICICTBCHHOCTH

MonoruOpuanoe ckpemmBanue. [lepBblii 3akoH MeHaens — 3akOH €AMHOOOpa3Hs
ruOpua0B nepBoro nokonenus. [Ipapuno nomuHrpoBanus. Bropoii 3akon Menaens — 3aKoH



pACIIECIUICHUAsT MPU3HAKOB. [lMTOIOrMYecKHe OCHOBBI MOHOTMOPHIHOTO CKPEIIMBAHUS.
I'mmoresa 4MCTOTHI ramer.

AHanusupyromee — ckpemuBaHue.  [IpOMEXKYTOYHBIA — XapakTep  HACIEAOBAHMSL.
Pacuiennenne npu3HakoB IPY HENOJIHOM JOMUHHUPOBAHUU.

JurnObpuaHoe ckpenBanue. Tpetwit 3akoH MeHaens — 3aKOH HE3aBUCMMOTO
HACJICIOBAHMS MPU3HAKOB. [ [UTOIOrM4ecKre OCHOBBI IUTUOPUAHOTO CKPEIMBAHNS.

CuemnieHHoe HacnenoBaHue npu3HakoB. PaGotet T. Moprana. CuenneHHoe
HACJIENAOBAHUE TEHOB, HAPYLICHHUE CLEIUICHUS MEXAY TIeHaMU. XPOMOCOMHAas TEOpUs
HACJIEACTBEHHOCTH.

['eneTnka nosia. XpOMOCOMHBIM MEXaHU3M ONPEAENIEHUs 110J1IA. AYTOCOMBI U TIOJIOBBIE
XPOMOCOMBL. ['OMOraMeTHBIA M TE€TEPOTraMETHBIM TOJI. ['€HeTHYECKas: CTPYKTypa MOJOBBIX
xpoMocoM. HacrieroBanue npu3HakoB, CLUEIIJIEHHBIX € TIOJIOM.

['eHoTun Kak wenocTHas cucreMa. [LmerdoTponuss — MHOXKECTBEHHOE JIEMCTBUE I'EHA.
MHOKECTBEHHBIN ayuenn3M. B3anMOoIeiCTBAE HEAUIENBHBIX T€HOB. KOMIUIEMEHTAPHOCTb.
Omucras. [Tonumepus.

['eHETHYECKMI KOHTPOJIb PA3BUTHs PACTEHUM, JXMBOTHBIX W YEJIOBEKA, a4 TAKKE
(PM3HOJIOTHYECKMX TMPOLIECCOB, TOBEACHUS W KOTHMTHBHBIX (yHKUMA. ['€HeTmdecKue
MEXAHU3MbI CHMOMOTE€HE3A, MEXAHU3MbI B3AUMOJCHCTBHS «XO03UH — Mapa3uT» U «XO35IMH —
MUKPOOMOMY. [ eHETHUECKME aCTIEKTHI KOHTPOJISI K K3MEHEHUS HACJICACTBEHHON HH(pOpMAaLn
B ITOKOJICHUSIX KJIETOK U OPraHU3MOB.

JleMoHCTpauun

IToprpeter: I'. Mennens, T. Mopras.

Tabnuuel n cxembl: «I1epBblid 1 BTOPOi 3akoHbl Menaensy, « Tperuii 3akoH Menaens»,
«AHam3upyolmee  ckpemmBanue», «Henomnoe — momunupoBanuey,  «CueluieHHOE
HACJICIOBAHUE MPHU3HAKOB y Apo30oduiibly, «l'eHeTnka monay, «KapuoTunm YenoBeKay,
«Kapuotun  apozodpuiby, «Kapuotunm — nTUbD,  «IMHOXKECTBEHHBIA  aJlJIEM3MY,
«B3aumMoaeicTBIE TEHOBY.

OO0opyIoBaHHE: MOJAETD ISl AEMOHCTPALMH 3aKOHOB €AMHO00pa3ust THOPUAOB MEPBOTO
MTOKOJICHHSI M PACIIECIJIEHUS MMPU3HAKOB, MOJEIb Ul AEMOHCTPALMM 3aKOHA HE3aBUCUMOTO
HACJIENAOBAHUS TPU3HAKOB, MOJENb Ul JACMOHCTPALUMU CLUEIUIEHHOTO HACIEAOBAHUS
NPU3HAKOB, CBETOBOM MHKPOCKON, MUKponpenapar: «po3oduia.

IIpakTnyeckas padora «M3yueHue pe3ynbTaTOB MOHOTMOPWUIHOTO CKPEINUBAHUS Y
JPO30(PHITBIY .

IIpakTnyeckas paGora «l3ydeHue pe3ynpTaTOB AWTMOPUAHOIO CKPELIVMBAHMS Y
JPO30(PHITBIY .

Tema 13. 3aK0OHOMEPHOCTH H3MEHYHBOCTH

BzaumozeiictBue reHotuna m cpeasl npu popmupoBaHuu PpeHoTHna. M3MEHUYMBOCTD
NpU3HAKOB. KayeCTBEHHBIE M KOJMYECTBEHHBIC TMPU3HAKKM. Buabl HM3MEHUYMBOCTH:
HEHACJIEACTBEHHAS U HACJICICTBEHHAS.

MoaudukanoHHas K3MEHUYMBOCTb. POk cpeapl B (GOPMUPOBAHUN MOAM(PHUKALIMOHHOM
W3MEHYMBOCTH. Hopma peakumu npusHaka. BapuaunoHHsli psin 1 BapuanmoHHas kpusas (B.
Horanncen). CoiicTBa MOAM(PHUKALIMOHHON H3MEHUYMBOCTH.



['eHoTMIIMUECKAs M3MEHUYMBOCTb. (CBOWCTBA T'€HOTUIMYECKOW HM3MEHUYMBOCTH. Bumpl
TCHOTUINYECKONH N3MEHYMBOCTH. KOMOMHATUBHAS, MY TAlHOHHASI.

KomOuHaTrBHas ©K3MEHYUBOCTE. MeH03 1 OJIOBOM MPOLECC — OCHOBA KOMOMHATUBHOM
W3MEHYUBOCTH. POJIb KOMOMHATHBHOH W3MEHYMBOCTH B CO3JAaHMM TE€HETHYECKOTrO
pazHo0oOpa3us B MpeAeaax OJAHOTO BUAA.

MyTauroHHas W3MEHYMBOCTH. BUIbl MyTanuii: reHHblE, XPOMOCOMHBIE, T'€HOMHBIE.
CHOHTaHHbIE ¥ WHAYLMPOBAHHBIE MYyTalUWU. SNEPHBIE M LMTOIUIA3MATUYECKUE MYTALWH.
Comarnyeckue U MosioBble MyTaluu. [IpuurHbl BOBHUKHOBEHUST MyTalMil. MyTareHsl U ux
BIIMSIHAE HA OPraHU3MBL. 3AKOHOMEPHOCTH MY TAlMOHHOTO TPOLECCA. 3aKOH TOMOJIOTHYECKUX
psI0B B HacieacTBeHHOW u3meHunBoct (H.M. Bapunos). BHesnepHas M3MEHUYHMBOCTh W
HACJIEACTBEHHOCTD.

Onueenemura u dNUSEHOMUKA, POJb dNUSCHEMUYECKUX (DAKMOpo8 6 HACIe008aHUl U
UBMEHYUBOCIU (PeHOMUNUYECKUX NPUSHAKOB Y OP2AHUIMOB.

JleMoHCTpauuu

IToprpeter: I'. ne @pus, B. Moranncen, H. M. BaBunos.

Tabmuubl 1 cxeMbl: «Buasl m3meHunBOCTHY, «MoaudukanmoHHas U3MEHUYUBOCTHY,
«KomOuHaTBHAsE W3MEHUMBOCTH», «Meho3», «OminogoTBopeHue», «l €HETHUECKHE
3a00JIcBaHUs YEIOBEKA» , « BHIIbI My TalMif».

OO0opyoBaHHE: KUBBIE M TepOapHBIE 3K3EMIUISIPbl KOMHATHBIX PAaCTEHWM, PHCYHKH
(¢ororpadum) >KUBOTHBIX C PA3TMYHBIMA BUJIAMH H3MEHYABOCTH.

JlaGoparopnass padora «lccrnenoBanue 3aKOHOMEPHOCTEH MOAM(PUKAIIMOHHON
M3MEHYMBOCTH. [IocTpoeHrE BapHAIMOHHOI0 PsAAa U BApUALlMOHHON KPUBO.

Tema 14. I'eneTnxa 4enoBexka

Kapuotun yenosexka. MexxayHapoaHas MporpaMma MCCIIEI0OBaHUS T€HOMA YEIOBEKA.
Mertonpl  WM3YYEHHMS  TCHETHKH  YEJIOBEKA: IEHEATOTMYECKU A, OJTM3HELIOBBIH,
LIUTONCHETUYECKHUH, [TONYJIAMOHHO-CTaTUCTUYECKUA, MOJIEKYIAPHO-TE€HETUYECKHA.
CoOBpEMEHHOE ONPENEIEHUE TEHOTHUIIA: TIOJTHOT€HOMHOE CEKBEHUPOBAHKUE, TCHOTUITMPOBAHME,
B TOM umnciie ¢ nomotisio [1L[P-ananu3a. HacneacTeennbie 3a00/1eBaHus YeI0BEKa. | €HHEBIC 1
XPOMOCOMHBIE OOJIE3HM 4YeNIOBEKA. BONE3HM ¢ HACIEACTBEHHOH MPEAPACTIONOKEHHOCTHIO.
3HAQUCHUE MEIUUMHCKOW TEHETHUKM B TMPEAOTBPALECHUA M JICYCHUM TEHETHYECKUX
3a00sicBaHMi YenoBeKa. MeEIMKO-TeHETUYECKOE KOHCYJIBTHPOBaHWE. CTBOJIOBBIC KIIETKH.
[ToHsiITHE «TEHETHYECKOrO Tpy3a». OTUYECKME ACMEKTHl WMCCICAOBAaHWA B  00JIacTH
PEOAKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

['eneTnueckne GaxTopsl NOBBIICHHON YyBCTBUTEIBHOCTH YETIOBEKA K (PUBHUECKOMY H
XUMHAYECKOMY 3arpsA3HEHUIO OKpYJKarolleid cpelpl. ['eHeTHYeckas MHpeapacroaoKeHHOCTh
YeJI0BEKA K MTaTOIOTUSIM.

JleMoHCTpanun

Tabmuuel 1 cxemsl: «Kapuotun yenoBekay, « MeToibl U3yYeHHs TCHETUKHA YETTOBEKAY,
«['eHeTruecKkre 3a00€BaHUS YETTOBEKA.

Tema 15. Cennexkuusi Opranu3smoB

JlomecTUKanums W CEeJICKIUs. 3apOKICHUE CEIEKIIMN U JoMECTUKauu. Yuenue H. U.
BawioBa o LleHTpax OpPOMCXOKAECHUS M MHOrooOpa3us KyJbTYPHBIX pacteHuil. Ponb



CEJICKUMU B CO3IAHUM COPTOB PACTEHHI W MOPOJ KMBOTHBIX. COpPT, MOPOJA, IITaMM. 3aKOH
TOMOJIOTHYECKUX PSAIOB B HACIEACTBEHHOM n3MeHunBocTr H. M. BaBuiiosa, ero 3HaueHue s
CEJICKLIMOHHON paboTHI.

Metonbl  cenekuuoHHOW  paboTel.  MckyccTBeHHBIE  OTOOp:  MacCoBBIA W
WHAMBUAYAIbHBIA. OTanbl KOMOMHALMOHHOW celleKiMH. McnbiTaHue mpom3BOOUTENEH MO
noToMCTBY. OTOOp MO TE€HOTUITY C MOMOIIBI0 OUEHKM (DEHOTHIIA MOTOMCTBA W OTOOP MO
reHOTHUNY ¢ momolubsro aHanmsa JJHK.

HCKYCCTBEHHBI MyTareHe3 Kak METOJ CENEKIMOHHOW paloThl. PaguanuoHHBIA W
XUMUYECKHIA MYTarcHe3 KaKk WCTOYHMK MyTallMid Yy KyJbTYPHBIX (POPM OpraHu3MoB.
Hcnonib30BaHWE TEHOMHOIO PENAKTUPOBAHHMS W METOAOB pekoMOumHaHTHbIX JIHK ams
MOJIy YEHUS] UCXOHOTO MaTeprasa A CENEKLINH.

[Tonyyenne mnomumaonaoB. BHyTpuBmaoBas ruOpuausanus. bIM3KOpOACTBEHHOE
CKpEIIMBAaHUE, WK MHOpUAMHT. HepoaCcTBEHHOE CKpelMBaHKe, WK ayTOPUAMHT. ['eTepo3uc
¥ €ro npuuuHsl. Mcnosib30oBaHuE rereposuca B cenekumu. OTnanéHHas THOpHIM3aLus.
[Ipeononenue Oecruionuss MEXBUAOBBIX THOPHIOB. JIOCTHIKECHHS CEJCKIMHM PACcCTCHUH W
YKUBOTHBIX. « 3€1EHAUsL peBOIIOYUSA Y.

CoxpaHeHHE U U3YUYEHUE TEHETUUYECKUX PECYPCOB KYJIBTYPHBIX PACTEHUH W UX JUKHUX
poaMYEeH ISl CO3MAHMS HOBBIX COPTOB M THMOPUIOB CEIIBCKOXO3SIMCTBEHHBIX KYJIBTYP.
H3zyuenue, coxparnenue u ynpasieHue eeHemuyeckumMu pecypcam CelbCKOX03SUCMEEeHHbIX U
NPOMBICIOBLLY JHCUBOMHBIX 6 YeJIsAX VAVUULEHUS CYIUeCmBYIOWUX U CO30AHUs HOBbIX NOPOO,
JUHUTL U KpPOCCO8, 6 MOM 4Yucie ¢ HNpUMEHEHUeM COBPEMEHHbIX Memo008 HAYYHBIX
uccne008anuil, NepedoBsblx UOe U NEPCREKMUBHBLX MEXHOL0CUII.

JleMoHCTpauun

IToprpeter: H. M. Basunos, Y. B. Muuypun, 1. JI. Kaprieuenko, I1. I1. JlykesaHeHKO, b.
JI. Acraypos, H. bopnoyr, /1. K. benses.

Tabmuuel W cxeMbl: «LIEHTpbl TPOMCXOXKACHUS M MHOr000pa3usi KyJIbTYPHBIX
pacTeHuity, «3aKOH TOMOJIOTHYECKUX PSIIOB B HACJIEACTBEHHOW M3MEHUYMBOCTHY, «IMETOIBI
cenekmm», «Otaanénnas ruopuausanusy, «MyTtareHesy.

Tema 16. bHOTeXHOJIOTHSI H CHHTETHYECKAs1 OHOJIOTHS

OOBEKTBI, HCIONB3YEMBIE B OMOTEXHOJIOTHH, — KJIETOUHBIE W TKAHEBBIE KYJIBTYPHI,
MUKPOOPraHU3MBbI, WX XapaKTepucTuka. TpaaunuroHHass OWOTEXHOJOTHWS: XJIeOONEUYECHHE,
NOJIyYEHUE KHUCIOMOJIOUYHBIX MPOAYKTOB, BHHOAETHE. MUKPOOMOIOTMYECKHIT CHHTE3.
OOBEKTBl MHKPOOMONOrMYEeCKUX TexHoMoruid. [Ipon3BoacTBo Oenka, aMHUHOKHCIOT |
BUTAMHHOB.

Co3naHue TEXHOJIOTMM W MHCTPYMEHTOB  LICJICHANPABICHHOTO HM3MEHEHUS U
KOHCTPYMPOBAaHUS TE€HOMOB C LEJIBI0 NOJYYEHHWS OPraHu3MOB W KX KOMIIOHEHTOB,
COJIEPKALIMX HE BCTPEUAIOIIMECS B MPUPOAC OMOCHHTETUUECKHE My TH.

Kinerounas unxenepus. MeToabl KyJbTYPhl KJIETOK M TKAHEH PACTEHUN W )KUBOTHBIX.
Kpunobanku. Comarnueckas rudpuam3anusi 1 comaTHueckuii smOpuoreHes. Mcenons3oBanue
rariou0B B CENEKUMU PACTEHUN. [[onydeHue MOHOKIOHAIbHbIX anmumell. Hcnoav3osanue
MOHOKNIOHANbHBIX U NOJUKIOHANbHBIX — awmumel 6  meouyure.  MICKyCCTBEHHOE
OILUIOAOTBOPEHUE. PEKOHCTPYKLMs SHWLEKIETOK W KIOHMPOBAaHMUE >KMBOTHBIX. MeToa



TPAHCIUIAHTALMM ~ SACP KIETOK. [exnonocuu  0300posieHus,  KYJIbMUSUPOBAHUSL U
MUKPOKJIOHANIbHO20 PA3MHOICEHUS CENIbCKOXO3AUCMBEHHBIX KYIbMYP.

XPpOMOCOMHas U TeHHast HHKeHepHsl. ICKyCCTBEHHBIN CUHTE3 EHA U KOHCTPYUPOBaHUE
pexkomOunanTHbIX JIHK. Coszoanue mpanceennvix opeanuzmos. JJOCTUKEHNS U IEPCTICKTHBBI
XPOMOCOMHOM W TE€HHOW WHXKCHECPUHU. DKOJIOTMYECKUE M ATHYECKUE MPOOJIEMBbI T€HHOMN
WHIKEHEPUU.

Menmuuuuckue OuorexHojiorud. [loctreHoMHas mudpoBas wmeaunuHa. [11P-
AarHocTrka. MeTaboIOMHBINA aHATM3, TEHOLECHTPUYECKUI aHAIU3 MPOTEOMAa YEJIOBEKA ISt
OLICHKU COCTOSIHUA €r0 3J0pOBbs. MCIonbp30BaHNE CTBOJIOBBIX KIIETOK. TapreTHas tepanus
paka. 3D-OuomHxeHepusi g  pa3pabOTKM  (PyHIAMEHTAIbHBIX OCHOB MEIUIMHCKHUX
TEXHOJIOTUM, CO3JaHWS KOMIUIEKCHBIX TKAHEN COYETAHHEM TEXHOJIOTHI TPEXMEPHOTO
OnonpuHTUHTA U cKaQOoauHTa 715 pELICHHs 3a1a4 EPCOHATU3UPOBAHHON MEIULIUHBI.

CozaHne BEKTOPHBIX BAKIMH C LENBI0 00eCrieueHUss KOMOMHUPOBAHHOM 3allUThl OT
Bo30ymuteneli OPBH, ycCTaHOBNEHUME MOJICKYJSPHBIX MEXAHW3MOB (PYHKIIMOHWPOBAHUS
PHK-coaepxaimmx BHPYCOB, BBI3bIBAIOIMIMX OCO00 ONAacHele 3a00JIEBaHUSI YETIOBEKA W
JKUBOTHBIX.

JleMoHCTpauun

Tabmuuel u cxembl:  «VMCNOMB30BaHWE MHUKPOOPraHM3MOB B MPOMBIIIJIEHHOM
IIPOU3BOACTBEY, «KIleTOUHAsI MH)KEHEPUs», «I €HHAs MHXKEHEPUSD) .

11 KJIACC

Tema 1. 3apokaeHue u pa3BuTHE 3BOJTIONHOHHBIX NPEACTABICHU B O0HOJIOTHH

OpomounoHHas teopust Y. JlapuHa. lIpeanocChbUIKM BO3HMKHOBEHUS JApPBUHU3MA.
JKu3Hb ¥ Hay4yHas aedaTenbHoCcTh Y. JlapBrHa.

JIBwkymMe Ccuibl 3BOMIOUMKA BUAOB 1o Y. JlapBuHY (BBICOKAs WMHTEHCHUBHOCTH
PA3MHOKEHUSI OPraHU3MOB, HACJEACTBEHHAs M3MEHYMBOCTh, OOppOa 3a CYIIECTBOBAHHME,
€CTECTBECHHBIN 1 KCKYCCTBEHHBIN OTOOD).

Od¢opmnenne cuHTeTHuecKkoil Teopun HBomonmu (CTD). HeilttpaneHas Teopus
sBosIOIMH. COBpEMEHHAs 3BOJIFOLMOHHAS OMOJOTHs. 3HAYCHHWE SBOJIFOLMOHHON TEOPHH B
(hOpMUPOBAHNY €CTECTBEHHO-HAYYHON KAPTHUHBI MUPA.

JleMoHCTpauun

[Toprpetsl: Apucrorens, K. JIunnei, XK. b. Jlamapk, 3. XK. Cenr-HUnep, XK. Krobe, Y.
Hapeun, C. C. UerBepukos, Y. U. [lImaneraysen, [x. Xonnaein, /. K. benses.

Tabmuuel u cxemsl: «Crucrema >xuBoil mpupoasl (o K. JInauero)y, «JlecTHALA KUBBIX
cymectB (mo Jlamapky)», «Mexanusm (HOpPMUPOBAHUS MPUCITOCOOICHUH y pacTCHHUH U
»KUBOTHBIX (10 Jlamapky )», «Kapra-cxema mapupyra nyremectsus Y. Jlapeunay, «Haxoaku
Y. JlapuHay, «DopmMbel O0pbOBI 3a cymecTBoOBaHuEY, «[lopoasl romybeit», «IMHoroodbpasue
KyJbTYPHBIX (OpM KarmycThl», «[lopoasl JOMAIIHUX >KUBOTHBIX», «CxeMa oOpa3oBaHuUs
HOBBIX BHJOB (o Y. JlapBuHy)», «CxemMa COOTHOLICHHS ABWXXYIIMX CHJT 3BOJIOLUNY,
«OCHOBHBIE TTOJIOXKEHUSI CUHTETHYECKON TEOPUU 3BOJFOLII .

Tema 2. Muxkpo3Bo/ronust 4 €€ pe3yabTarhl



[Tonynsiuust KaK >A€MEHTapHas €AMHHUIA SBOMIOLMU. COBPEMEHHBIE METO/AbI OLICHKH
TEeHETUUYECKOr0 Pa3HOOOpa3us U CTPYKTYpbl nonysuuii. I3meneHne renoonaa nomyJisinuu
KaK 3JIEMEHTAPHOE HBOJIFOLIMOHHOE SIBIICHUE. 3AKOH T€HETUYECKOro paBHOBecHs J[k. Xapawm,
B. Baiin6epra.

OneMeHTapHbie (akToOpbl (ABMKYIIUME CWJIbI) SBOMIONMWA. MyTaIMOHHBIA MPOIIECC.
KomOuHatnBHas W3MEHUMBOCTh. J[peiid) reHOB — Cily4aiiHble HEHANPABIECHHBIC U3MEHCHHS
4acToT ajuieneiit B monysuusax. O(dekT ocHoBarens. Ipgexm OymuiiouHo20 copaviulKd.
CHudicenue 2eHemudecKoeo pasHooopasus: npuduivl u cieocmesus. Ilpossienue s¢hghexma
opetiha cenos 6 Oonvuux u manvix nonyiayuax. Murpaumn. M3omduus nonyisiiyi:
reorpaguyeckas (mpoCcTpaHCTBEHHA ), OMOJ0ornyecKasl (PEmpoyKTUBHAS ).

EcrecTBeHHBIH 0TOOp — Hampapisiromuil GakTop 3BOMIOLMH. DOPMBI €CTECTBEHHOTO
oTOOpa: IBMXKYIIUHA, CTAOMIM3UPYIOLIMI, pa3pelBatOLIMi (Iu3pynTUBHBIN). [1010BOMH 0TOOD.
BO3HUKHOBEHHE M 3BOJIOLUS COLMATIBHOTO MOBEACHHSI )KUBOTHBIX.

[TprucnocoOneHHOCTh OPraHU3MOB KaK Pe3yJbTaT MHUKPO3BOMOUMU. BO3HMKHOBEHHE
OpucrocoOneHnid  y  opraHm3MoB.  Apomopdo3bl u  mamoamantauuu. [Ipumepsr
NPUCIIOCOONCHUIA Y OPraHu3MOB. MOP(QOIOTHUYECKUE, (PU3NOIOTHUECKUE, OMOXUMHYECKHUE,
noBeAcHYeCKUE. OTHOCUTENBHOCTD MPUCIOCOOIEHHOCTH OPraHu3MOB.

Bupa, ero kpurepun u cTpykrypa. BuapooO6pa3oBaHue Kak pe3ysibTaT MUKPOIBOJIFOLVH.
WM3onsuus — xmroueBoi (aktop BUaooOpazoBanus. [lytw u cmocoObl BUA00Opa3OBaHUS:
ajytonaTpuueckoe (reorpauyeckoe), CUMMIATPUYECKOE (DKOJOTMYECKOE), «MTHOBEHHOE)
(mojumnIouIn3alus, ruopuanu3anus ). JmmTebHOCTh SBOFOIMOHHBIX TPOLECCOB.

Mexanu3mbl popMHPOBaHKS OUOJIOTHYECKOTO Pa3HOOOpasusl.

Pone 3BONMHOIMOHHON OHMONOrMM B Ppa3pabOTKE HAYYHBIX METOAOB COXPaHCHHS
OnopazHooOpaszust. MHUKPOIBOMIOLMS M KOSBOJIOLMS Mapa3uTOB M MX X034€B. MeXaHUu3Mbl
(hopMHUPOBaHUS YCTOWYMBOCTH K aHTUOMOTHKAM U CIOCOOBI OOPHOBI C HEM.

JleMoHCTpanun

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

Tabmuuel 1 cxembl: «MyTalMOHHAs W3MEHUYMBOCTHY, «llomynsumoHHas CTpyKTypa
BHAJA», «CxeMa mposBieHUs 3akoHa Xapau—BaitHOepra», «{BHXKyIIHME CWIIBI 3BOJIOLUNY,
«IKOJIOTHYECKAsT U30JISLKAS NOMYJISIMIA CeBaHCKON (openmy, «I'eorpapuyeckas W30S0
JUCTBEHHUIIBI CHOWMPCKOM W  JUCTBEHHUILBI JAaypckoi», «llomyJssinOHHBIE BOJHBI
YHCJICHHOCTH XHIIHUKOB W KEPTBY», «Cxema NEHCTBUS €CTECTBEHHOTO 0TOOpay, «DopMbl
OopeObI 3a cymiecTBOBaHuEY, «WHAycTpualibHbli MenaHu3my», «KHBBIE HMCKOMAEMBbICY,
«ITOKpOBUTENLCTBEHHAS! OKpAcKa >KUBOTHBIXY, «IIpeaynpesknaronias OKpacka >KMBOTHBIXY,
«Duznonornueckue  amantauuny,  «[IpucnocoOIeHHOCTP  OpraHu3MoB M €€
OTHOCHUTENBLHOCTEY, «Kputepun Buaa», « Bunbl-nBoRHUKW, « CTPyKTypa BHIA B MPUPOICY,
«CnocoObl  BuaooOpa3zoBaHus»y, «l'eorpaguyeckoe BHI000pa3OBaHHE TPEX  BHUIOB
JaHABIIIEH» , « DKOJTOTHYECKOE BUI00OPA30BAHNE BUOB CHHUALY , I 1OMIIIION b paCTEHUIDY,
«KanycTHo-peaeunblii TiOpum.

O6opynoBanue: repOapum pacTCHUH, KOJUIEKIIMA HACEKOMBIX, Yy4ena NTHILL U 3BEPEl ¢
OPUMEPaMH PA3IMYHBIX MPUCIOCOOJICHUH, YyUena NTULl U 3BEPEH Pa3HBIX BHUIOB, repOapuu
pacTeHunii OJIM3KMX BUAOB, 00pa30BaBIIMXCS PA3IMYHBIMA CITOCOOAMHM.



JlaGoparopnass padora «[IpucnocoOneHuss OpPraHu3MOB W WX OTHOCUTEJbHAs
LENECO00PAZHOCTHY.

JlabopaTopHast padota « CpaBHEHUE BUAOB IO MOP(POTOTHIECKOMY KPHTEPHIO) .

Tema 3. Makpo3BoOIHS U €€ pe3yJibTaThl

MeTonbl WM3y4YeHMs MAKPOAIBOMIOUMHU. [lalcOHTONOrHYECKNE METOABl  W3YUYCHHS
3BoJIIOLMH. [lepexonHbie POpMBI U PUITOTEHETUYECKUE PSIbI OPTAHU3MOB.

buoreorpaduueckne Meroapl m3ydeHus s3Boiaronuu. CpaBHeHue (nopsl U (ayHbI
MaTEPUKOB U OCTPOBOB. broreorpaduyeckue obmactu 3eMian. BUABI-DHIEMUKA U PETTUKTHIL.

OMOPHOJIOTMYECKHE U CPABHUTENBHO-MOP(OIOTHUECKHAE METOIBI M3y YCHHSI SBOJTFOLIHM.
['eHeTHUECKNE MEXAHU3MBbI BOJIFOLIMM OHTOTEHE3A U MOSIBIEHUS 3BOJIFOLIMOHHBIX HOBLIECCTB.
['oMoyiIOTHYHBIE W aQHAJIOTWYHBIC OpraHbl. PyauMeHTapHble Oprasbl M aTaBU3MBI.
MoseKyISIpHO-T€HETHYECKHE, OMOXMMHUYECKHE W MATEMATHYECKUE METOAbl HW3YyUYCHHS
3BOJIIOIMH. ["'oMOsornuHble reHbl. COBPEMEHHBIE METOJBI OCTPOCHUS (PUIIOTCHETUYECKIX
JEPEBBEB.

XPpOMOCOMHBIE MyTallM1 M SBOJIFOLIMS TEHOMOB.

OOume 3aKOHOMEPHOCTH (MpaBWjia) OJBOJNKOLUHU. [Ipunyun cmenvl  QyHKyui.
HeoOpaTtrmocTs 3BoonMy. AnantuBHas paauanus. HepaBHOMEPHOCTE TEMITOB 3BOJTIOLIUH.

JleMoHCTpanun

[Toprpetsl: K. M. bap, A. O. Kosanesckuii, @. Mromep, O. I eKKelb.

Tabmuuel u  cxembl: «DUIOTCHETHYECKUI  psA JIOWAAW», «APXEONTEPUKCY,
«3Bepo3yObie  amepby, «Crerouedansy, «PuaMOPUTBY, «CeMEHHBIE MAanOPOTHHKWY,
«buoreorpaduueckue 30Hbl 3emim», «Jlpel koHTUHEHTOBY», «PenukTey, «HaudambHble
CTaJuM SMOPHOHAIBHOIO PA3BUTHS TO3BOHOYHBIX JKMBOTHBIX», «['OMOJIOTMUYHBIE W
AQHAJIOTUYHBIE OPTraHby, «PyIuMEHTBIY, «ATaBU3MbDy, « XPOMOCOMHBIE HAOOPHI YEIIOBEKA U
HIMMITaH3€ey, «[ JTaBHbIE HAMPABICHUS SBOIOLINY, « OOIIME 3aKOHOMEPHOCTH 3BOJIFOLII.

OO0opyI0oBaHHE: KOJUIEKIMHU, repOapru, MYJISDKU MCKOMAEMBIX OCTATKOB OPraHU3MOB,
MYJISPKH TOMOJIOTHYHBIX, aHAJIOTHYHBIX, PYAUMEHTAPHBIX OPraHOB M aTaBU3MOB, KOJUIEKIIAA
HACEKOMBIX.

Tema 4. IIpoucxo:kaeHue U pa3BUTHE )KU3HH HA 3emJie

HayuHble runore3sl MPOMCXOKACHHS KU3HW Ha 3emiie. AOMOTEHE3 W TMAHCIEPMUSL.
JloHay4YHbIE MPEACTABICHHUS O 3aPOKACHUM >KM3HU (KPEaMoHu3M). ['unore3a moCTOSHHOTO
CaMO3apOXKICHUs KU3HA U €€ onpoBepskeHue onbitamu @. Pemm, JI. Cnamanmanu, JI.
[Tactepa. [TponcxokaeHre »KU3HA U aCTPOOUOJIOTHSI.

OCHOBHBIE 3Talbl HEOPraHW4eckoW sBomoumu. [lmanerapHas (reonoruydeckast)
SBOJIIOLMS. XWUMHUYECKas 3BOMOLMs. AOHOTCHHBIM CHHTE3 OpPraHMYECKHX BEIIECTB W3
Heoprannueckux. Oneit C. Munniepa u . FOpu. OOpazoBaHue MOJIMMEPOB U3 MOHOMEPOB.
Koanepsarnas runoreza A. M. Onapuna, runoreza nepeuuHoro OyswboHa k. XonaeiHa,
reHernueckas runore3a . Mémnepa. PuGosumsr (T. Yek) u runoreza «mupa PHK» V.
I'unGepra. ®opmupoBanre MEMOPaH W BOBHUKHOBEHUE TTPOTOKIIETKH.

HUcropuss 3emmm u Metoawl €€ m3yueHUs. HCKomaeMble OpPraHu4ecKHUe OCTATKH.
I'eoxpoHonoruss u €€ Meroasl. OTHOCUTENNBbHAsE W a0CONIOTHAs TE€OXPOHOJIOTHSI.
["'eoxpoHOIOrMYECKas WIKAIa: S0HBL, 3PbI, IEPHUOBL, FTOXH.



HavayibHble 3Tansl OpraHuyeckoi SBOJFOLUK. [10sBIIEHUE U SBOJIFOLINS NTEPBBIX KIIETOK.
Oponronus Metabonu3mMa. BOZHUKHOBEHHE MEPBBIX IKOCUCTEM. COBPEMEHHBIE MUKPOOHBIE
OMONUIEHKM Kak aHajor MepBbIX Ha 3emie coolmecTB. CTtpoMaronauTel. [IpokapuoTel u
JOYKapHUOTHI.

[TpoucxoxacHue 3yKapruoT (CHMOUMOTEHE3 ). DBOTIOLUOHHOE TPOUCXOXKIEHUE BUPYCOB.
[TpoucXOKACHUE MHOTOKIJIETOYHBIX OpPraHu3MOB. BO3HUKHOBEHME OCHOBHBIX TPYIII
MHOTOKJIETOYHBIX OPTaHU3MOB.

OCHOBHBIE 3Tanbl 3BOJIOUKAN BBICIIMX pacTeHUi. OCHOBHBIE apoMOp(]O3bl pacTCHHUIA.
Brixon pacrenuii Ha cymy. [losiBIIeHHME CIOPOBBIX PACTEHWMIA W 3aBOCBAHWUE UMU CYILW.
Cemennbie pacteHus. [Iponcx0oKaeHUE IIBETKOBBIX PACTEHU.

OCHOBHBIE 3Tarlbl 3BOJIFOLMH KUBOTHOrO MUpa. OCHOBHBIE apOMOP(O3bl KUBOTHBIX.
Bennckas ¢ayna. KemOpuiickuii B3pbIB — MOSBICHHE COBPEMEHHBIX TWNOB. [lepBbie
XOPAOBBIE KUBOTHBIE. 2KU3HB B BOJE. DBONIIOLMS TO3BOHOYHBIX. [IporcxokacHue ampuonii
v pentuinid. [TponcxoxxacHne MICKOMATAIIUX U NTUL. [[puHImMn KitoueBoro apomMopdosa.
OcBocHHE OECTIO3BOHOYHBIMH M MO3BOHOYHBIMH YKUBOTHBIMH CYLIH.

PazpuTue XW3HM HA 3€MJI€ TIO 3paM W TEPUOJAM:. apXeH, MPOTEPO30H, MAICO30M,
ME€3030i, KaiH030i. OOmas xapakTEpUCTHKA KIMMara M TE€OJJOTMYECKHX MPOIECCOB.
[TosiBNIEHKE M PaCBET XapAKTEPHBIX OPraHU3MOB. YTI€00OPA30BAHKE: €T0 YCIIOBUS U BIHASIHHE
Ha r'a30BbIil cOCTaB aTMOC(epHL.

MaccoBbl€ BEIMUPAHUS — SKOJIOTHYECKUE KPU3UCHI MPOLLIOTO. [IpuunHel U CiencTBus
MacCCOBBIX BEIMUPAHUHA. COBPEMEHHBINA SKOJOTUYECKHI KPU3HC, €r0 0COOEHHOCTH. [Ipobiema
coXpaHeHust OMOpa3zHOO0pa3usl Ha 3EMIIE.

CoBpeMEHHAs CUCTEMA OPraHUYECKOT0 MUpa. [ [pUHIAIIBI KiTacCu(pUKAMK OPraHu3MOB.
OCHOBHBIE CHCTEMATHYECKUE TPYNIBI OPTaHU3MOB.

JleMoHCTpanun

[Toprpeter: ®@. Pequ, JI. Cnannanuanu, JI. [lacrep, U. . Meunukos, A. . Omapun, JIx.
Xonpewn, I'. Mémnep, C. Munnep, I'. FOpu.

Tabmuuel u cxembl: «Cxema onbita ©. Penmy, «Cxema onbita JI. [lactepa nmo nzyueHuro
camo03apokaeHus Kku3Hny, «Cxema oneira C. Musuiepa, . IOpw», «9tanbl HEOpraHM4eCcKou
3BOMIOLUNY, «I €0XPOHOIOrHYECKas KAy, « HadabHbIE 3TaIlbl OPraHu4EeCKOM BOIFOLUNY,
«CxeMa 00pa30BaHUs JYKApUOT MyTEM CUMOMOreHe3ay, «Cucrema KUBOH MTPUPOIBDY,
«Ctpoenue Bupyca», «Apomopdo3bl pacteHuity, «PuHHOQUTEY, «OIHOKICTOUHBIE
BOJOpOCHNY, «MHOIOKIIETOUHBIE BOAOPOCINY, «Mxuy, «llanopotHukmy, «l 0JIOCEMEHHBIE
pacreHus», «OpraHbl ILBETKOBBIX pAacTeHMiD», «Cxema pa3BUTHUS >KUBOTHOTO MUPAY»,
«Apomopdo3bl KHUBOTHBEIXY», «IIpocrelimmey, «Kumeynonomoctueiey, «Ilnockue yepBmy,
«Unenucronorue», «PoiOb»y,  «3emHOBOmHBIEY,  «[Ipecmbikaromumecs»,  «IITuib,
«Munekonmraromuey, «Pa3BuTHe >KU3HM B apXeWckod »spe», «Pa3BuTue KU3HU B
MPOTEPO3OUCKONA 3pe», «PasBUTHE XU3HU B MAJICO30MCKON 3pe», «Pa3BuTue >KU3HU B
ME3030MCKON 3pe», «Pa3BUTHE XM3HM B KalHO30MCKON 3pe», «COBpPEMEHHAs CHCTEMA
OpPraHu4eCcKOro MUPay.

OOopynoBanue: repOapuu pacTeHUil Pa3IUYHBIX OTACIIOB, KOJIJIEKIIMA HACEKOMBIX,
BJI&KHBIC MPENAPATHI )KUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJUIEKIIUM UTJIOKOMKHUX, CKEJIETHI



NO3BOHOYHBIX >KABOTHBIX, Uy4esa NTUL[ U 3BEPEH, KOJJIEKIMN OKAMEHEJIOCTEH, MOJE3HBIX
MCKONAEMBIX, MYJISKA OPTAaHWYECKUX OCTATKOB OPraHU3MOB.

Bupryaabnas n1aGoparopHas padora «Moaenuposanue oneitoB Musnepa—tOpu o
U3YYCHHUIO A0MOTEHHOTO CHHTE3a OPraHMYECKUX COSAMHEHNN B IEPBUYHOM atMOCcheEPe».

IIpakTnyeckas padora «/3yueHne OCOOEHHOCTEH CTPOCHUSI PACTEHHMH Ppa3HbIX
OTZENOBY.

IIpakTnyeckas pabGora «/3ydyeHne OCOOCHHOCTEH CTPOEHUS TMO3BOHOYHBIX
YKUBOTHBIX).

Tema S. IIpoucxoxaeHune 4e10BeKa — AaHTPONOreHe3

Paznensl 1 3a1a4mn aHTPONONIOTUUA. METOIBI QHTPONIOJIOTHH.

CTaHOBIIEHME TIPEACTABICHUA O TPOUCXOKICHUN YEJIOBEKA. PEIMIMO3HBIE BO33PEHHSI.
COBpEMEHHBIE HAYYHBIE TCOPHH.

CxoAcTBO 4enmoBeKa ¢ JKUBOTHBIMU. CHCTEMATHYECKOE TMOJIOKEHHE YEJIOBEKA.
CBHIETENBCTBA CXOACTBA YEJIOBEKA C >KABOTHBIMH: CPABHUTEIBHO-MOPQOIOTHYECKHE,
AMOPHOJIOTHYECKHE, (PU3UOSIOTO-OMOXUMUYECKHE, TTOBEACHUYECKHE. OTIMUus 4elIOBeKa OT
JKUBOTHBIX. [ [pAMOX0KICHUE N KOMILJIEKC CBSI3aHHBIX C HUM MPU3HAKOB. Pa3BUTHE rOJIOBHOTO
MO3Tra U BTOPOA CUTHATBHOW CUCTEMBL.

JBwkymme cuiabl  ((AaKTOpbl) AHTPOMOreHe3a: OMOJIOTMYECKUE, COLMAJIbHBIC.
CooTHoIIEHNE OMONTOTMYECKHAX U COLMAIBHBIX (PAKTOPOB B aHTPONOTEHESE.

OCHOBHBIE ~ CTaaAWW  aHTponoreHe3a. PaHHue  4enoBekooOpasHble  00€3bsHBI
(MPOKOHCYJIBI) U PAHHHUE TOHTUABI — OOIIME MPEAKH YETOBEKOOOPA3HBIX 00E3bsIH W JIFOICH.
ABCTPAJIONUTEKN — JABYHOTME MPEAKH Jrojach. UeloBEK yMenblid, MEPBbIC W3TOTOBICHHS
opyaui Tpyaa. UenoBek MpsAMOXOA[IIMI M TEPBbIA BBIXOA JOACH 3a mpenensl AQpuku.
YenoBek redaenbOepreckuid — oOMMNA MPEIOK HEaHJIEPTATBCKOTO YEJIOBEKA M YEIOBEKa
pa3ymMHOro. YesNoBEK HEAHIEPTAIBCKUH KAk BHJI JIFOACH XOJNOAHOro Kiaumara. UYernoBek
Pa3yMHBI COBPEMEHHOIO TWNA, JACHUCOBCKHMI UEIOBEK, OCBOCHME KOHTHHEHTOB 3a
npenenamu Adpuku. [laieoreHeTnka u nanaeoreHOMHUKA.

OBOMIOLMS COBPEMEHHOIO 4Y€lOBEKa. ECTECTBEHHBIM OTOOP B MOMYJISALMAX YEIIOBEKA.
MyTtaunoHHbIH Tpouecc 1 nommMopdu3m. [TonyasuoHHbIE BOJIHBL, APE( reHOB, MATPALUs
1 «3(pPeKT ocHOBATEND B MOMYJISALUMUAX COBPEMEHHOTO YETIOBEKA.

Yenoseueckue pacel. [Tonsatue o pace. bonbmue pacel: eBponeouaHas (€Bpa3uiickast),
aBCTPAJIO-HETPOMIHAS (SKBATOPUAIbHAS ), MOHTOJIOMIHAS (a3MATCKO-aMEpPUKaHCKast). Bpems
W TIyTH PACCEICHMS 4YEJNOBEKa MO IaHere. EAMHCTBO dYenmoBeueckux pac. Hayunas
HECOCTOSITENIBHOCTh  pacu3Ma. [IpucnocoONEHHOCTh YENOBEKa K Pa3HbIM  YCIOBHSAM
OKpy>Karoleh cpenbl. Biausinue reorpaduueckoii cpeasl U apeida reHoB Ha MOP(HOJIOTHIO U
(PM3HOJIOTHIO YEJIOBEKA.

MexxaucuunianHapHble METOAbl B (PM3MUYECKOH (OMOJIOTMYECKOW) aHTPOIOJIOTHH.
OBOJIIOLMOHHAA ~ AHTPOIOJOTUS M MAJICOAHTPOIOJIOTUSL  YETIOBEYECKMX  MOIYJISILUM.
buocoupaneHele  UCCIENOBAaHWsS NPUPOABI  YeNOBeKa. HccnenoBaHue  KOIBOJIIOLUHU
OMOJIOTMYECKOTO U COLMAIBHOTO B YEITOBEKE.

JleMoHCTpanun

IToprpeter: Y. HapsuH, JI. Jluku, S. . Poruackuii, M. M. I'epacumoB.



Tabmuibl W cxembl: «MeToAbl aHTPOMONOruu», «[OJJOBHOM MO3r YEIOBEKA»,
«YemoBekooOpa3Hble 00€3bsHBDY, «CKENIET YENOBEKAa M CKENET [MUMIaH3ey», «PyTMMEHTHI U
aTaBU3MBDY, «JIBMOKYIIME CHJIBI AHTPONOTEHE3a», «OBOJIIOLMOHHOE JPEBO YEIOBEKAY,
«ABCTpasionuTeK», «YermoBeK yMenblity, «YUenoBek NPIMOXOMAIMA», «/I€HUCOBCKHIMA
yenoBek» «Heannpepranbuby, «KpoManboHLB, «IIpeaku 4ernmoBekay, «3Tambl 3BOIOLUN
YeJIOBEKaY, «Packl 4eI0BEKay.

OOopyoBaHHME: MYJISDKM  OKaMEHENIOCTEH, NPEAMETOB MATEPUAIBHON KyJbTYpPHI
NPEAKOB 4YesioBeka, penpoaykuuu (dotorpadpuu) kKapTMH ¢ MHQPOJOTMYECKUMU U
OMONECHCKMMM CIOKETAMH TPOMCXOXKICHUS YesloBeKa, (poTorpaduu HaAXOAOK HMCKOMAEMBIX
OCTATKOB YEJIOBEKA, CKEJIET YEIIOBEKA, MOJIETb YEPENA YEIOBEKA M YePENa IUMITAH3€, MOJIENb
KHCTH YEIOBEKA U KUCTH [IUMITAH3€, MOJEIH TOPCA MPEAKOB YEIOBEKA.

Tema 6. DJkojoruss — Hayka O B3aHMOOTHOLIEHHMSAX OPraHU3MOB H
HAXOPraHU3MEHHBIX CHCTEM € OKPY Kaowel cpeaoi

3apokeHue U pa3BuTHE dKonoruu B Tpydax A. I'ymGonbara, K. @. Pynee, H. A.
CeseproBa, 3. 'ekkens, A. Tencnu, B. H. CykauéBa. Paznensl u 3anaumn 5k0a0run. CBsi3b
3KOJIOTUH € APYTUMHU HAYKAMHU.

MeTtonbl 3xonoruu. [loneBpie HAOIIOACHUS. DKCIEPUMEHTHI B 3KOJIOTUW: TPUPOIHBIEC U
naGoparopuele. MoaenupoBaHWE B JKOJOTMHA. MOHWUTOPUHT OKPYIKAKOLIEH Cpembl:
JIOKAJIbHBIH, PETUOHAIIbHBIA 1 TTTO0ATBHBIN.

3HAYECHHUE DKOJOTUYECKUX 3HAHUM JUISl YEIOBEKA. DKOJOTHYECKOE MUPOBO33PEHUE KAK
OCHOBA CBSI3€H 4YEJIOBEUECTBA C NPUPOAOHA. POPMHUPOBAHME HKOJOTMYECKON KYJIBTYPBl U
3KOJIOTUYECKOH TPAMOTHOCTH HACETICHUSI.

JleMoHCTpauun

[Toptpertsr: A. I'ymGonsar, K. @. Pynwe, H. A. CeBepuos, 3. ['ekkens, A. Tencnu, B. H.
Cykaués.

Tabnuibl 1 cxeMbl: «Pazaensl sxonorum», « MeTo bl 3Koaoruny, «Cxema MOHUTOPUHTA
OKPYIKarOIIENA CPEABIY.

Tema 7. Opranusmsl U cpeaa oOUTaHUs

OKonoruveckre (PaKTopel W 3aKOHOMEPHOCTH WX jAckcTBud.  Knaccudukanums
JKOJOTMYECKUX  (PaKTOpPOB: aOMOTHUYECKME, OMOTHMYECKHE, AaHTPOMOTeHHble. OOmime
3aKOHOMEPHOCTH ECHCTBUS SKonornyecknx (pakropos. [Ipasumo muanmyma (K. Lnpenrens,
1O. JInbux). TonepaHTHOCTb. DBPUOMOHTHBIE U CTEHOOMOHTHBIE OPraHU3MBI.

Abunotnueckue (aktopel. CBeT Kak 3KoJoruueckuii ¢akrop. JleiicTBHEe pa3HbBIX
YYaCTKOB COJIHEYHOI'O CHEKTpPa HA OPraHu3Mbl. OKOJIOTMYECKME TPYyNIbl PACTEHUH U
>KUBOTHBIX 10 OTHOILIEHHIO K CBETY. CHTHAIIbHAS POJIb CBeTa. DOTONECPUOIN3M.

Temneparypa Kak 3KOJOTHYeCKHil (aktop. JeHcTBUE Temmeparypbl HA OpraHU3MBL.
[TORKWIIOTEPMHBIE KW TOMOMOTEPMHBIE OPraHWU3Mbl. OBPHUTEPMHBIE W CTEHOTEPMHBIE
OpPraHU3MBbl.

BraxxnocTh kak skonorudeckuii gaxrop. [IpucnocobneHns pacTeHUA K O AICPKAHUIO
BoAHOro Oananca. Knaccudukanusi pacTeHWid Mo OTHOWICHHIO K BoAe. lIpucnocoGnenus
JKUBOTHBIX K U3MEHEHUIO BOJIHOTO PEKAMA.



Cpenbl oOMTaHWs OPraHU3MOB. BOJIHAS, HA3€MHO-BO3YIIHAS, TOUYBCHHAS, TITyOHHHAS
NOJMOYBEHHAs, BHYTPUOPraHu3MeHHas. DU3NKO-XUMUYECKHE OCOOEHHOCTH Cpell OOUTaHHUs
opranu3MoB. [IprcnocoOneHnst OpraHu3MOB K ’KM3HU B Pa3HBIX CPEax.

buonorndeckue putmel. BHemHME W BHYTPeHHHE PUTMBL. CyTOYHBIE M TOAMYHBIC
put™Mbl. [IprcnocoOIeHHOCTh OPraHu3MOB K CE30HHBIM U3MEHEHUSAM YCIIOBHN KU3HU.

Kuznennbie popmbl opranu3moB. [loHsTre 0 xu3HEHHOU popme. KuzHeHHbIe (OPMBI
pPAcTEHUi: ACPEBbs, KyCTAPHUKK, KYyCTAPHUYKH, MHOTOJICTHUE TPABBI, OJHOJICTHUE TPABBI.
’KuzHeHHble (OPMBI KUBOTHBIX: TMAPOOMOHTHI, T€OOMOHTHI, ayPOOMOHTEL. OCOOEHHOCTH
CTpOEHHMs 1 00pa3a KU3HU.

buotnyeckne (dakropel. Buabl OHOTHYECKMX B3aWMOACHCTBHNA: KOHKYPEHLMS,
XUIIHUYECTBO, CcUMOMO3 ® ero (Qopmel. [lapasutm3m, Koomepauus, MYTyaJlu3M,
KOMMEHCAJIN3M (KBAapTUPAHTCTBO, HaxyicOHMYecTBO). Herpouueckue B3auMOncHCTBUS
(tonmueckue, gopuueckue, padpuueckue). 3HaueHUE OMOTHMYECCKUX B3aUMOJCUCTBUM Jyis
CYLIECTBOBAHMSI OPraHU3MOB B cpelie 0OuTaHusl. [ [pUHIMIT KOHKYPEHTHOTO UCKJIFOUCHHSI.

JleMoHCTpauuu

Tabnuuel 1 CXeMbl: « OKOJIOrHUecKrue (PakTopbly, « CBETOBOM CIEKTPY, « IKOTOTHYECKHAE
IPYNNbl  KABOTHBIX MO OTHOWIEHUID K  CBETY», «TEMJIOKPOBHBIE  KUBOTHBIEY,
«XONOJHOKPOBHBIE >KUBOTHBIEY, «DU3NOJOTUUYECKUE AAANTalUW KUBOTHBIX», «Cpesl
OoOMTaHWs OpraHu3MoBy», «buonornueckue pUTMBD, «KH3HEHHBIE (OPMBI PACTCHHIDY,
«Knu3HeHHbIE (DOPMBI JKUBOTHBIXY, « IKOCUCTEMA MW POKOIMCTBEHHOTO JIECA», « DIKOCHCTEMA
XBOWHOTO Jieca», «llenmu nuranusy, «XuIHAYECTBOY», «llapasutusm», «KoHKypeHUus»,
«CumoOu03y», « KomMmeHcanu3my.

OO6opynoBanue: repOapuu PaCTEHUWH M SKUBOTHBIX, MPUCHOCOOJICHHBIX K BIUSHUIO
Pa3IMYHBIX JKOJIOTUYECKUX (DAKTOPOB, TepOapuu CBETONKOOMBBIX, TEHEIIOOMBBIX W
TEHEBBIHOCIIMBBIX PACTEHUH, CBETONKOOUBBIC, TEHEIFOOUBBIE M TCHEBBIHOCITMBBIC KOMHATHBIE
pacTeHus, repOapud M KOJUIEKIMHU TEIUIONIOOMBBIX, 3UMOCTOHKHX, MOPO30YCTOWYMBBIX
pacTeHuii, 4yydena NOTUL U 3Beped, repOapuM pacTeHWi, OTHOCAIIMXCS K TUrpoduram,
KcepoduTaM, Me30(puTaM, KOMHATHBIE PACTEHWS JAHHBIX TPYMMN, KOJUICKIMHA >KUBOTHBIX,
OOMTAIOUIMX B PA3HBIX CPEAAX, FepOapHH M KOJIJIEKIMU PACTEHUH 1 5KMBOTHBIX, 00JIaJatonInx
yepTamu MPUCIOCOONEHHOCTH K CE30HHBIM W3MCHEHUWSIM YCJIOBHMM KW3HW, repbapuu u
KOJUIEKIIMW PACTCHHMIA M >KMBOTHBIX Pa3jIMYHBIX KU3HEHHBIX (POPM, KOJUIEKLMH KMBOTHBIX,
YYACTBYIOUIMX B PA3IMYHBIX OMOTHUYECKUX B3aUMOACHCTBHSIX.

Tema 8. Dko10rust BUA0B U MOMYJIANMIA

OKOJIOTUYECKHE XAPAKTCPUCTHKM monyisuuu. llomynsuus kak OwoJiorMyecKas
cuctema. Pojib HEOTHOPOAHOCTH CPEbl, PUINUECKUX OApPbEPOB U OCOOEHHOCTEH OMOJIOTHH
BHJI0B B ()OPMUPOBAHHUH NMPOCTPAHCTBEHHOMN CTPYKTYPbI MOMYyJunid. OCHOBHBIE MTOKA3ATENH
NOMYJISIIMHA: YUCIEHHOCTh, MJIOTHOCTh, BO3PACTHAs M TOJIOBAas CTPYKTYPA, POKIAEMOCTD,
OPUPOCT, TEMI POCTA, CMEPTHOCTh, MUTPALLUSI.

DKOJoru4eckas CTpykrypa nonyasiui. OueHka YHCIEHHOCTH MOoNyJisuuu. JlnHamuka
NOMyJsiiMM M €€ peryysiums. buoTwdecknii moTeHuuan nonyJsuud. MoaenupoBaHHue
JUHAMHMKM monyiasuud. KpuBele pocTa YHMCIEHHOCTH MONysuud. KpuBble BbDKWBAHUSL.



Perynsiusi 4uMCICHHOCTH MONYJISIAKA: Poib (PAKTOPOB, 3aBUCALIMX M HE 3aBUCSIIMX OT
TUIOTHOCTU. DKOJIOTHYECKHE CTPATErvK BUIOB (T- U K-cTparerun).

[Touarue 00 3koJIOrMYecKoi Humie Buaa. MectooOuTtaHue. MHOroMepHass MOJETb
skonorndeckoi Huum Jx. M. Xarunncona. Pazmepsl s3xkonornyeckoi Humu. [loreHnuanbHas
Y PEATM30BaHHAS HHUIIIH.

Bun kak cucrema monyJisiui. Apeasibl BUAOB. BUABI U UX JKA3HEHHBIC CTPATETHH.
DKOJIOTUYECKUE SKBUBAICHTHI.

3aKOHOMEPHOCTH TIOBEACHUS W MHIPAlMA >KMBOTHBIX. BHOJIOTMYECKHE WHBA3WUU
4y>KEPOJHBIX BUOB.

JleMoHCTpauuu
[Toprpet: k. . XaT4nMHCOH.
Tabmuoel W CXEMBL «OKOJIOTUYECKAE  XAPAKTEPUCTUKHA  TOMYJIALMNY,

«IIpocTpaHCcTBEHHAs CTPYKTypa MONMyJsuuuy, «Bo3pacTHbIE NHUPaMHUABI TOMYJISALAWY,
«CKOpOCTBh 3aCElCHUs TOBEPXHOCTH 3E€MJIA PA3IMYHBIMA OpraHusmMamm», «Mogaenb
BKOJ0ruuecKkon HuiM Jx. M. XaruuHcoHay.

OO0opynoBanue: repOapuy pacTCHUM, KOJIJIEKIUHN )KUBOTHBIX.

Tema 9. Dxonorus cood1eCTB. IKOJIOTHYECKHE CHCTEMBI.

CooOmiectBa opranu3MoB. buonenos u ero cTpykrypa. CBsi3u MEXKIy OpraHu3MaMHy B
OnoLEeHO3E.

Okocuctema kak OTkpbiTas cucrema (A. k. Tencnm). OyHKUMOHATBHBIE OJIOKH
OPraHMU3MOB B HKOCHCTEME: MPOAYLEHThI, KOHCYMEHTHI, PEAYLEHThI. Tpodudyeckue ypoBHU.
Tpoduueckue nenu u cetn. AGHOTHYECKHNE OJIOKH SKOCUCTEM. [10UBBI M MBI B 5KOCHCTEMAX.
KpyroBopoT BEIIECTB U MOTOK SJHEPTUU B IKOCUCTEME.

OCHOBHBIE TIOKA3aTENM 3KOCUCTEMBbI. buomacca ¥ NPOAYKUMA. ODKOJOTUUYECKUE
NUPAMHAIBL YUCET, OMOMACCHI U SHEPTHH.

Jlunamuka  skocucmem.  Kamacmpoguueckue — nepecmpoiiku. — Quykmyayuu.
HampasiieHHbIE 3aKOHOMEPHBIE CMEHBI COOOIIECTB — CyKIEeCcCuH. [[epBUYHBIE M BTOPUYHBIE
CYKLECCUM M WX TPUYMHBL. AHTPOIOTEHHBIC BO3JACHCTBUA HA CyKueccuu. KimmakcHoe
coodwmecTBo. bruopaznooOpasue U MOJHOTa KPYyroBOPOTa BEUIECTB — OCHOBA YCTOWYMBOCTH
coo0uIecTB.

[TpupoaHbIE SKOCUCTEMBL. JKOCUCHEMbL 03D U peK. IKOCUCmEMbL MOPell U OKEAHOS.
Ixocucmemvl MyHOpP, J1eCo8, CMeEneil, NYCMvlHb.

AHTPONOTEHHBIE JKOCUCTEMBL.  ATpPO3KOCUCTEMA. ATpOLEeHO03. Paznmuuusa mexmy
AHTPOIOTEHHBIMU ¥ TPUPOAHBIMUA SKOCUCTEMAMM.

Ypboskocucrembl. OCHOBHbIE KOMIOHEHTHI ypOo3kocuctem. ['opoackas ¢umopa u
(ayna. CuHaHTponM3aUKs ropoAckoi ¢gayHel. buogornueckoe n Xo3siUCTBEHHOE 3HAUYEHUE
arpo3KOCUCTEM M YPOOIKOCUCTEM.

3aKOHOMEPHOCTH  (OPMUPOBAHUST OCHOBHBIX  B3aUMOJCHCTBUM  OpPraHu3MOB B
3KOCUCTEMAX. Poib kackaonoeo sghgexma u 6uUO08-30uhuramopos (Kiodesvix 8uoo8) 6
Gyuxkyuonuposanuu sxocucmem. lIepEeHOC SHEPrUM M BEIIECTB MEXKIY CMEKHBIMA
3KOCUCTEMAMHM. Y CTOMYMBOCTH OPraHU3MOB, TOMYJISIUMHA W 3KOCUCTEM B YCIOBHUAX
€CTECTBEHHBIX W AHTPOIIOICHHBIX BO3ACHCTBUM.



Mexanuzmer  6030eticm@ust  3Aepsi3HEHUN  PA3HLIX  MUNOE HA  CYOOPEAHUSMEHHOM,
OP2AHUBMEHHOM, NONYISAYUOHHOM U IKOCUCTIEMHOM YPOGHSX, OCHOBbI 3IKOLOSUYECKO20
HOPMUPOBAHUSI AHMPONOSEHHO20 8030eticmausi. MeTOI0OTHS MOHUTOPHHTA €CTECTBEHHBIX U
AHTPOMOTEHHBIX 3KOCUCTEM.

JleMoHCTpauun

[Toprper: A. JLx. Tencnu.

Tabmuuel m cxembl: «CTpykTypa OHOLEHO3a», «IKOCHCTEMA IIHPOKOJUCTBEHHOTO
jeca», «ODKOCHCTEMA XBOWHOTO Jieca», «OYHKIMOHAIBHBIE TPYIIbl OPraHU3MOB B
skocucteme», «KpyroBopor BemecTB B 3KocucTeMey», «llemwm nuranus (mactOuuiHas,
JAETPUTHAS )», « DKOIOTMYECKasl MUPaAMHJIA YUCE», « DKOJIOrMYecKas nupamMmuaa OHOMacch»,
«IKoJoThYeECKas nmupamuaa sHepruny, «O0pazoBanue 6onoTay, «llepBudHas CYKLECCHS,
«BoccranoBieHre neca nocie noxkapay, « IKoCUCTeEMa 03epay, « ArpoueHo3y, « Kpyropopor
BEIIECTB M MMOTOK SHEPIUU B arpoueHo3ey, «IIpumepsl ypOosKkocHcTEM.

OO0opyaoBaHue: repoapuy pacTEHUH, KOJUICKIIMM HACEKOMBIX, Yydesia NTUIl U 3BEPEH,
repOapuu KyJbTyPHBIX U JUKOPACTYLINX PACTEHUH, AKBAPHUYM KaK MOJAEIb SKOCHCTEMBI.

IIpakTnueckas padora «3ydyeHue u onucanue ypoo3IKOCHCTEMBDY.

Tema 10. buocdepa — riiodanbHast IkocucTeMa

buocdepa — obuieranerapras 0001049ka 3eMIIH, TA€ CYHIECTBYET WM CYIIECTBOBAjIA
)ku3Hb. PasButue mnpeacrtarieHuit o Ouocdepe B Tpyaax O. 3tocca. Yuenue B. W.
Bepnanckoro o onocdepe. Odmactu duocdepsl u €€ cocra. XKuBoe BemecTBo ouocheprl U
ero (yHKIIHH.

3aKOHOMEPHOCTH  cymiecTBOBaHus  Ouocdepbl. OcoOeHHocTH  Omocephl  Kak
rI100abHON SKOCHCTEMBI. JIMHAMAYECKOE paBHOBECHE B Onocdepe. KpyroBopoThl BEMIECTB U
OMOreOXMMHYECKHAE HUKIIBI (YIIIepoa, a30Ta). PUTMUYHOCTH sBNIEHUE B Onocdepe.

3oHanbHOCTE Onocdepsl. [Tonarue o Guome. OCHOBHBIE OMOMBI CYLIN: TYHAPA, XBOWHBIE
Jeca, CMEIIAHHBIE W IIMPOKOJMCTBEHHBIE JIECA, CTENU, CABAHHBI, MyCTBIHU, TPOMMYECKUE
Jeca, BBICOKOropbs. KnuMar, pacTuTENbHbIN U )KUBOTHBI MUP OMOMOB CYLIH.

Ctpyktypa W (QYHKIMS SKUBBIX CHCTEM, OIICHKA WX PECYpCHOro TMOTEHIMAda |
Onoc(hepHbIX PYHKLIMNA.

JleMoHCTpauun

[Toprpetsl: B. Y. Bepnaackuid, 3. 3rocc.

Tabnmuuer u cxemsl: «I'eocdepsl 3eminy», « KpyroBopot azorta B mpupoaey, «Kpyrosopor
yraepoaa B mpupoaey, «Kpyroopor kucinopoma B mpupoae», «KpyroBopoT BOIbI B
npupoje», « OCHOBHbIE OMOMBI CyLIy, « Kmumatuueckue nosica 3emnny, « TyHapay, « Taiiray,
«C™Memranneiid  Jiec», «IlIupokonucTBeHHBI Jiec», «Crenby, «CaBaHHa», «IIyCThIHSY,
«Tpormueckuii jecy.

O0opynoBanue: repdapun pacTeHUI pa3HbIX OMOMOB, KOJUICKIIUU KUBOTHBIX.

Tema 11. UestoBek u OKpy:RAWOIIAS cpena

DKOJIOTHYECKWE KPU3MCHI M WX MNpUuYuHbL. BosznelicTBue denoBeka Ha Ouocdepy.
3arpsi3HCHHE BO3AYIIHOM cpenbl. OxpaHa BO3ayxa. 3arps3HEHHWE BOAHOM cpenpl. OxpanHa
BOAHBIX pecypcoB. Pazpyiienne nouBel. OXpaHa MOYBEHHBIX peCypcoB. I3MEHEHHE KMMarTa.



AHTpPONIOTEHHOE BO3JCHCTBUE HA PACTUTENBHBIA M SKMBOTHBIM Mup. OxpaHa
PACTUTENBHOTO W KMBOTHOTO MHpa. OCHOBHBIE NMPUHLMIBI OXPaHbl Npupoabl. KpacHbie
kHuru. Ocobo oxpansemble npupoanbie Teppuropun (OOIIT). Boranwueckue camwsl U
300JIOTHYECKUE TTAPKH.

OCHOBHBIE MPUHLMIBI  YCTOWYMBOTO  PA3BUTUS  YEIOBEYECTBA W MPUPOJBL
PannoHnaibHOE TPUPOIONOIB30BAHUE U COXPAHEHUE OMOIOTUYECKOTO Pa3HOOOpa3us 3EMIIH.
OO0mme  3aKOHOMEPHOCTH  MIIOOATBHBIX  JKOJOTMYECKMX  Kpu3ucoB.  OcoOeHHOCTH
COBPEMEHHOTO KPU3HCA U €r0 BEPOSTHBIC TOCIEACTBHSI.

Pa3BuTHE METOAOB MOHUTOPUHIAa Pa3BUTUS OMACHBIX TEXHOTCHHBIX IPOLIECCOB.
Cucmemmnvie uccie008anus nepexood x pecypcocoepezaioujeii U KOHKYPEHMOCHOCOOHOT
onepeemure.  buonocuveckoe — paznoobpazue  u  oOuopecypcvi.  Hayuonanvivie
ungopmayuonnvie cucmemvl, obecnedusaiowue OOCMyn K uUH@opmayuu no coCmOosiHUIO
OmoeIbHbIX BUO0E U dKOcUcmeM. OCHOBbL SKOPeadUIUMAYUY SKOCUCTEM U CHOCOO06 bopbDbl
¢ buonospescoenusmu. Pexoncmpykyus MOpCKUX u HA3eMHBIX IKOCUCHEM.

JleMoHCTpauuu

Tabmuuel M cxembl: «3arpsi3HEHUE atMOCQEpPBY, «3arpsA3HEHUE TUAPOCHEPHIY,
«3arps3HeHne mouBby, «llapHukoBbld  3(hdekTy, «Ocob0 OXpaHsSEMBbIE TNPUPOIHBIC
TEPPUTOPUNY, «MOJen ypaBiasieMOro MUpay.

O6opynoBanue: (ororpaduu OXpaHSEMBIX PACTCHHA W >KUBOTHBIX KpacHOW KHUTH
Poccuiickoit denepannn, KpacHOM KHATHA peruoHa.



HJIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 11O
BNOJIOT'MN HA YPOBHE CPEJTHEI'O OBLIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJBbTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K PeE3yJibTaTaM OCBOCHUS
0o0OyYaroUuMMHUCS TPOrpaMM CpEeIHEro o0mero o0pa3oBaHus: JUYHOCTHEIE,
METANPEAMETHBIE U TTPEAMETHBIE.

B cTpyKType NMYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOrPAMMBI 1O OMOJIOTHA
BBIJICTICHBI CIAEAYIOIME COCTABJISIOIIME. OCO3HAHKWE O0YYAOIMMUCS POCCHHCKOMN
IPAKAAHCKON UIEHTUYHOCTHA — FTOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSTENIBHOCTH
U CaMOONPEACICHUI0, Haiuyue momueayuu K  OOy4YCHHUIO  OWOJIOTHH,
yeaenanpasienioe pazeumue BHYTPEHHUX YOESKICHHA JTUYHOCTH HA OCHOBE
KJIFOYEBBIX LEHHOCTEH M MCTOPUYECKUX TPAAWLMH PA3BUTHS OHMOJIOTHYECKOTO
3HAHUSL, 2OMOBHOCHb U CHOCOOHOCMb 00YUYarOIUXCsl PYKOBOACTBOBATLCSA B CBOCH
JEATENBHOCTA LIEHHOCTHO-CMBICIIOBBIMM  YCTAHOBKAMH, MPUCYIIAMHA CUCTEME
OMOJIOrMYECKOTO 00PA30BAHUS, HAIUYUE NPAGOCO3HAHUS SIKOTOTUYECKON KYIBTYPBI,
CROCOOHOCMU CMABUMb UENHA U CTPOUTH JKU3HECHHBIE TJIaHBIL.

JIMYHOCTHBIE PE3YJIbTAThl OCBOCHUS MTPOTPAMMBI IO OMOJIOTHH JOCTUTAKOTCS B
€AMHCTBE YYeOHOM W BOCHUTATEIBHONW JEATENBHOCTH B COOTBETCTBHH C
TPAIULIUOHHBIMU POCCUHCKAMHA COLMOKYJIBTYPHBIMHA, HCTOPHYECKAMHU U TyXOBHO-
HPABCTBEHHBIMU LIEHHOCTSMHU, MPHHATBIMU B OOILIECTBE MPABHJIAMH U HOPMaMu
NOBEICHUS W CHOCOOCTBYIOT MpOLECCaM CaMOMNO3HAHWS, CaMOBOCIATAHUS W
CaMOPA3BUTHS, PA3BUTHS BHYTPEHHEH NO3WUMU JIMYHOCTH, MATPUOTH3MA H
VBOKEHUS K 3aKOHY U MPABONOPSAKY, YETOBEKY TPYJA U CTAPIIEMY MOKOJICHUIO,
B3AMMHOIO YBWOXKEHUS, OEPEHOrO0 OTHOWICHUS K KYJbTYPHOMY HACIEAWIO W
TPAAMLMAIM MHOTOHALMOHAJIBHOTO Hapoaa Poccuiickoit denepauuu, npupoae u
OKPY KaroIlen Cpeae.

JIMYHOCTHBIE PE3yJabTaTbl OCBOCHUs YyueOHOro mnpeamera «buonorusy
JOJKHBI OTPaXKarh TOTOBHOCTH M CIIOCOOHOCTH 00YYAKOIIMXCS PYKOBOJCTBOBATHCS
c()OPMUPOBAHHON BHYTPEHHEH TMO3MLIMENR JMYHOCTH, CUCTEMON LIEHHOCTHBIX
OpUECHTALIMMA, TMO3WTUBHBIX BHYTPEHHUX  YOEXKICHWH, COOTBETCTBYIOIIUX
TPAIULMOHHBIM LEHHOCTSM POCCUHCKOTO OOLIECTBA, PACIIMPEHUE >KU3HEHHOIO
OMBITA U ONBITA JACIATEIHOCTH B MPOLIECCE PEATM3ALMU OCHOBHBIX HAIPABICHUM
BOCIIUTATENBHON NEATEIBHOCTH, B TOM YHUCIIE B YACTH:

1) rpaskIaHCKOro BOCIIMTAHUSI:

c(OPMUPOBAHHOCTh IPAKIAHCKOM MO3ALIMK 00YYarOIIErOcs KaKk aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUICKOT0 OOIECTRA,

OCO3HAHUE CBOMX KOHCTUTYLIMOHHBIX MMPAaB U O0A3aHHOCTEH, YBAKEHUE 3aKOHA
Y TIPABOIIOPSIKA;



TOTOBHOCTb K COBMECTHOM TBOPYECKOM NEATENBHOCTH P CO3AAHUA YUEOHBIX
OPOEKTOB, PEIICHUM YYE€OHBIX W TO3HABATEIBHBIX 33]a4, BBITOJHEHUU
OMOJIOTMYECKUX KCTIEPUMEHTOB,

CHOCOOHOCTh  OMPEAENSATh COOCTBCHHYIO TMMO3MIMID MO OTHOUICHHIO K
SIBJIEHUSIM COBPEMEHHOM YKU3HU U OOBICHITH €€,

YMEHHE YUYHUTBIBATH B CBOMX JCHCTBUSX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3AMMOJCHCTBHS JHOAEH ¢ Pa3HBIMU YOSKACHUSMH, KYJIbTYPHBIMA LEHHOCTIMH U
COLIMAIIBHBIM TOJIOKEHUEM

TOTOBHOCTb K COTPYJHMYECTBY B MPOLECCE COBMECTHOIO BBIOJIHEHUS
y4eOHBIX, TO3HABATEIBHBIX W HCCIENOBATENIbCKUX 3a/1a4, YBAKUTEIBHOIO
OTHOIICHUST K MHEHHIO ONMOHEHTOB MpPH OOCYKIECHWU CIIOPHBIX BOMPOCOB
OMOJIOTMYECKOTO COAEPKAHUS,

TOTOBHOCTBb K TYMAHUTAPHON U BOJIOHTEPCKOM EATETBHOCTH,

2) IaTPHOTHYECKOT0 BOCIIUTAHHUS

c(hOPMUPOBAHHOCTH POCCUHCKON IPAXKAAHCKON UICHTUYHOCTH, NATPUOTHU3MA,
YBOKEHUS K CBOEMY HApPOJY, YyBCTBA OTBETCTBEHHOCTH nepea POAUHOM, ropaocTu
3a CBOMl Kpail, cBOXO PoauHy, CBOM A3BIK M KYJIBTYPY, IPOLUIOE W HACTOSAILIEE
MHOTOHAMOHAIBHOI0 Hapoaa Poceuu,

LIEHHOCTHOE OTHOLIEHUE K PUPOJHOMY HACIIECIMIO U NMAMITHUKAM MPUPOJBI,
JNOCTW)KEHUSAM Poccnu B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJOTHUSX, TPYIE;

CHOCOOHOCTh OLICHMBATh BKJIAJ POCCHUMCKMX YYEHBIX B CTAHOBJICHHE U
pa3BuTHE OWOJIOTMH, TOHMMAHWs 3HAYEHWs OWOJIOTMA B MO3HAHWM 3aKOHOB
IPUPOJIBI, B )KU3HU YEJIOBEKA M COBPEMEHHOIO OOLIECCTRA,

ujchHas yOeKIEHHOCTh, TOTOBHOCTh K CIY)KCHUIO M 3amurte OTedecTsa,
OTBETCTBEHHOCTH 34 €0 CYAbOY;

3) AYXOBHO-HPABCTBEHHOI0 BOCTIMTAHUSI:

OCO3HAHUE Iy XOBHBIX [IEHHOCTEN POCCUICKOr0 HApoaa;

c()OPMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, 3STUUECKOTO MOBEICHUS,

CHOCOOHOCTh OLICHWMBATh CHUTYAllMI0 W NPHUHAMATHh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYSCh HA MOPAIIBHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH,

OCO3HAHUE JINYHOTO BKJIAJa B MOCTPOEHUE YCTOMUMBOrO Oy Ay LIEro;

OTBETCTBEHHOE OTHOLICHUE K CBOMM POJUTENSAM, CO3JAHUIO CEMBbU HA OCHOBE
OCO3HAHHOTO MPHHATHS LEHHOCTEW CEMEHHON JKU3HM B COOTBETCTBUH C
TpaguuMsaMH Hapo1oB Poccun;,

4) 3¢TeTU4eCKOro BOCIIUTAHMS:

ACTETHYECKOE OTHOLIEHUE K MUPY, BKJIOYAs SCTETHKY OBITA, HAy4YHOTO W
TEXHUYECKOr0 TBOPYECTBA, CIIOPTA, TPYAa, OOLIECTBCHHBIX OTHOIICHHUIA;

MMOHUMAHUE SMOLMOHATILHOTO BO3AECHCTBHUS YKUBOM IPUPOBI U €€ LICHHOCTH,



TOTOBHOCTb K CaMOBBIPQKCHHMIO B PA3HBIX BUAAX MCKYCCTBA, CTPEMIICHHUE
MPOSIBJISITH KAYECTBA TBOPUYECKON JTMYHOCTH,

S) ¢u3uyeckoro BocnuTAHHSA, (POPMHPOBAHUS KYJBTYPbI 310POBbSI H
3MOLMOHAJIBHOI0 0J1aroNOy4us:

MOHUMAHUE U pean3alus 30pOBOT0 U 0€30MacHOro 00pas3a >KU3HH (3JJ0pOBOE
NUTaHKE, COOTIOIEHUE TUTUEHNYECKUX MPABUI M HOPM, COATAHCUPOBAHHBIN PEKUM
3aHATAA W OTHAbIXa, PEryjspHas (U3MYecKass AaKTUBHOCTB), OEpPEKHOrO,
OTBETCTBEHHOTO M KOMIETEHTHOIO OTHOLICHHs K COOCTBEHHOMY (PU3NYECKOMY U
MICUXUYECKOMY 30POBBIO;

MOHUMAHUE LEHHOCTH NPABWI HWHIMBHAYAIBHOTO M  KOJUIEKTHBHOIO
0€30MacHOro MOBEACHUS B CUTYalMsX, YTPOKAOMIMX 3A0POBBIO U JKU3HH JIFOACH;

OCO3HAHUE MOCJEACTBUNA U HEMPUATUS BPEIHBIX MPUBBIYECK (yHNOTPEONEHUS
AJIKOTOJ1s, HAPKOTHKOB, KYPEHUS ),

6) TPy10BOr0 BOCIMTAHUSL:

TOTOBHOCTB K TPYAY, OCO3HAHUE LICHHOCTH MAaCTEPCTBA, TPYAOIO0HE,

FOTOBHOCTh K AKTHUBHOW JEATEIIBHOCTH TEXHOJIOTMYECKON M COLHUAIBHOU
HAMPABJIEHHOCTH, CMIOCOOHOCTh MHULMUPOBATH, MJIAHUPOBATE U CAMOCTOSTEIIBHO
BBITIOJIHATH TAKYHO IEATEIIBHOCTE,

MHTEPEC K PA3MUYHBIM chepaM Mpo(PecCHOHATBHOM NEATENBHOCTH, YMEHUE
COBepLIaTh OCO3HAHHBIA BBIOOP Oyaymeil npodeccud W PeaTn30BHIBATH
COOCTBEHHBIC KM3HEHHBIC TUIAHBI;

TOTOBHOCTh M CHOCOOHOCTh K OOpa3oBaHWID W CaMOOOpa30BaHUIO Ha
MPOTSHKEHUN BCEW KU3HH,

7) 3KOJIOTHYECKOr0 BOCIIUTAHUS :

SKOJIOTHYECKH LENIECO00PAa3HOE OTHOIIEHUE K MPUPOJE KaK HCTOUHUKY JKU3HU
Ha 3eMJIE, OCHOBE €€ CyIIECTBOBAHUS,

NOBBILICHUE YPOBHS SKOJIOTMYECKOH KYyJbTYpPbl: MPHUOOPETEHUE OMNbITA
IUIAHUPOBAHMS TOCTYNIKOB M OLEHKM WX BO3MOXKHBIX TOCJIEACTBUA  JUIs
OKPY>Karollenl CPeabL,

OCO3HaHUE TIIOOAIBHOTO XapaKTepa 3KOJOTMYECKMX MPOOJIeM M MyTedl Mx
pELIEHNS,

COCOOHOCTB UCIIOB30BATh MPUOOPETAEMBIEC TIPY U3YYEHUN OMOIOTHHT 3HAHUS
M YMEHUsS TpPU peuiecHHH Opo0sieM, CBA3aHHBIX C  PalMOHAIBHBIM
NPUPOAOINOIb30BaHUEM  (COONIIOJICHUE  TpaBWil  TMOBEJACHUS B MNPUPOJE,
HaIIPaBJICHHBIX HA COXPAHEHUE PABHOBECUS B DKOCUCTEMAX, OXPAaHY BHJIOB,
AKOCUCTEM, OMOCHEPHI);

AKTUBHOE HETIPUATHE NEUCTBUM, IPUHOCAIINX BPE OKPYIKAFOIIEN MPAPOTHOM
Cpele, YMEHHE MPOTHO3MPOBATh HEOIATOMPHUATHBIE 3KOJOTHYECKUE MOCIEACTBUS
MPEIIIPUHUMAEMBIX AEHCTBUN U IPEAOTBPAILIATH UX;



HAIAYUE PA3BUTOTO SKOJIOTMYECKOrO MBILIUIEHUS, SKOJIOTMUYECKON KYJIbTYPHI,
OTbITA JESATEIIBHOCTH 3KOJIOTHYECKOH HAMPABJIEHHOCTH, YMEHUS
PYKOBOJCTBOBATECI MMHU B ITO3HABATEIBHOW, KOMMYHMKATHBHOW W COLIMAIBHON
MPAKTUKE, TOTOBHOCTH K YYACTHIO B MPAKTUYECKON ACITETbHOCTH SKOJOTHYECCKOM
HAMPABJICHHOCTH,

8) neHHOCTH HAYYHOI O IO3HAHMS:

c()OPMUPOBAHHOCT MHPOBO33PEHMS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO PA3BUTHSI HAYKHA M OOIIECTBEHHOW MPAKTHKH, OCHOBAHHOTO HA AMAJIOTE
KyJBTYP, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIMKYJIBTYPHOM MUPE;

COBEPIICHCTBOBAHUE S3BIKOBOW M YMTATENIBCKOW KYJbTYPbl KaK CPEICTBa
B3aMMOJCHCTBHS MEKIY JTFOAbMH U IMO3HAHUS MUPA,

MOHUMAHWE crneuupuKkn OUOJIOTUM KaK HAyKd, OCO3HaHUs €€ PO B
(OpMUPOBAHMM PALMOHATBHOIO HAYYHOTO MBIIIIEHUS, CO3JAAHWM LIETOCTHOTO
NPEICTABICHUS 00 OKPYXAKOUIEM MHUPE KaK O €IUHCTBE MPHUPOJbI, YEJIOBEKA U
oOuiecTBa, B MO3HAHWUM MPHPOIHBIX 3aKOHOMEPHOCTEH M pelieHHH MpoOiIeM
COXPAHEHUSI TPUPOJTHOTO PABHOBECHS,

yOEXKAEHHOCTh B 3HAYMMOCTH OWOJIOTHM IS COBPEMEHHON LIMBHIM3ALWU:
00ECTIEYCHUsT HOBOTO YPOBHSI PA3BUTHsI MEAWLMHBI, CO3JAHUE MEPCIECKTHUBHBIX
OMOTEXHOJIOTHHA,  CIOCOOHBIX  pEIIaTh  PECYpPCHbIE  MPOOJEMBI  PA3BUTHS
YeJI0OBEYECTBA, MOUCKA MYTEH BBIXOAA M3 MIOOATBHBIX KOJOTHYECKMX NPOOIeM U
o0ecrieueHUsT  Mepexoja K  YCTOMYMBOMY — Pa3BUTHIO,  PalMOHAIBHOMY
WCIOJIb30BAHUIO MPHUPOJHBIX PECYPCOB W (POPMHPOBAHMIO HOBBIX CTAHAAPTOB
YKU3HU,

3aMHTEPECOBAHHOCTh B TIOJYYEHUM OHMOJOTMYECKHX 3HAHWH B LENAX
NOBBILICHHUST OOWICH KyJBTYPbl, €CTECTBEHHO-HAYYHOH TPaMOTHOCTH, Kak
COCTaBHOM 4acTH (PYHKIMOHAIBHOW T'PAMOTHOCTH OOy4YaroImmxcs, (GopMupyeMoi
P U3YUYEHUH OMOJIOTHH,

NOHMMAHWE CYIIHOCTH METOJOB MO3HAHMS, UCMOIb3YyEMBIX B €CTECTBEHHBIX
HayKaxX, CHOCOOHOCTM WCHOJIb30BATh TMOJy4YacMbIE 3HAHWSA JJIs aHauu3a |
OOBSICHEHMSI SIBIEHUI OKPYKAIOLIEr0 MUPA M MPOUCXOAAIIMX B HEM W3MCHEHUH,
yMEHHE JenaTh OOOCHOBAHHBIE 3aKJIFOYEHHS HA OCHOBE HAyYHBIX (DAKTOB W
MUMEIOIMXCS JAHHBIX C LENIBIO MOy YeHHs JOCTOBEPHBIX BBIBOJIOB,

CHOCOOHOCTh CaMOCTOSITENIBHO HMCIOJIBb30BATh OWMOJIOTMYECKUE 3HAHMS JIst
pewmeHust NpoOIEM B peabHBIX )KU3HEHHBIX CUTYalUsX;

OCO3HAHUE LEHHOCTH HAYYHOW JAEATETBbHOCTH, TOTOBHOCTH OCYLIECTBIIATH
NPOEKTHYIO M HCCIIEA0BATENBCKYIO IEATENBHOCTD UHAWBHA Y AJTGHO U B TPYTIIIE,

FOTOBHOCTb M CHOCOOHOCTh K  HEMPEPBIBHOMY  OOPAa30BaHHID W
caM000pa30BaHUIO, K AKTMBHOMY TMOJIYYEHUK) HOBBIX 3HAHWA MO OWOJIOTHM B
COOTBETCTBUM C YKU3HEHHBIMHA MOTPEOHOCTAMMU.



METANIPEJMETHBIE PE3YJ/IbTATBI

MeTanpeaMeTHBIE Pe3yJIbTaThl OCBOEHUSI yueOHOro mpeamera «buomorus»
BKIIFOYAKOT: 3HAYMMBIE i1  (OPMUPOBAHUS MHPOBO33PECHUS O0YyUarOIMXCs
MEXIACUMIUTMHAPHBIE (MEKIPEAMETHbIE) OOUICHAYYHBIE TMOHATHUS, OTPAXKAFOLIUE
LEJIOCTHOCTh HAYYHOW KApTUHBI MHpPa W COCHU(PHUKY METOJO0B MO3HAHMS,
UCIOJIb3YEMBIX B €CTECTBCHHBIX HAayKax (BEIIECCTBO, SHEPIHsl, SIBJICHHE, MPOLECC,
CUCTEMA, HAYYHBIA (DAKT, MPUHLIMI, THMOTE3A, 3aKOHOMEPHOCTh, 3aKOH, TEOPUS,
UCCIICIOBAHKE, HAOMIOACHHE, U3MEPEHUE, SKCIEPUMEHT U IPYTHE ), YHUBEPCAJIBHBIE
yucOHbIe JEHCTBUS (MO3HABATENIbHBIE, KOMMYHUKATUBHBIC, PETYIISTHBHBIC),
obecrneunBarolme GopMupoBaHue PyHKIIMOHAIBHONW IPAMOTHOCTH M COLMATIBHOM
KOMIOETEHIIMA  OOyYarOLIMXCs;, CIMOCOOHOCTh  OOYYArOIIMXCS  MCHOJb30BaTh
OCBOEHHBIC MEKINCLMIIJIMHAPHBIC, MUPOBO33PEHUECKUE 3HAHHS M YHUBEPCAJIBHBIE
yueOHbIC ACHCTBHS B MO3HABATEIBLHONM U COLMATIbHON MTPAKTHKE.

B pe3ynbprare uzyueHus OM0JI0TMY HA YPOBHE CPEIHEr0 001Iero o0pa3oBaHus
y oOyuatomerocs OyayT c(OPMHPOBAaHbI TO3HABATEIbHBIE YHUBEPCAIBHBIC
yucOHbIC JICHCTBUS, KOMMYHHMKATHBHBIC YHUBEPCAJIbHBIC YYEOHbIC JACHCTBHS,
PErYJIAITUBHBIC YHUBEPCAIbHBIC YUCOHBIC ACHCTBHSI, COBMECTHAS JEATENBHOCTD.

MeTanpeaMeTHbIE PE3YyAbTaThl OCBOEHUS MPOTPaAMMBbl CPEIHEr0 OOWIEro
00pa3oBaHusl TOJDKHBI OTPAXKATh:

OsBnagenue YHHBEPCAJbHBIMH y4eOHbIMH NMO3HABATE/IbHBIMHU
JAeCTBHAIMM:

1) 0a30BbI€ JTJOTHYECKHE ACHCTBHS:

CaMOCTOSTENbHO  (POPMYJIMPOBATH W AKTyalM3UpoBaTh  MpPoOIeEMy,
paccMarpuBaTh €€ BCECTOPOHHE,

UCIOJb30BaTh MPU OCBOCHWM 3HAHWI NPHEMBI JIOTMYECKOTO MBINUICHUS
(aHanmM3a, CUHTE3a, CPABHEHUS, KiIaccu (pukanmu, 0000IIEHNS ), PACKPBIBATh CMBICT
OMOJIOTMYECKUX MOHATHI (BBIICHATh UX XaPAaKTCPHBIC MPU3HAKHW, YCTAHABIMBATH
CBSI3H C APYTHMU NOHSATHSMH ),

ONPEACTATh LENH JACATEIBHOCTH, 3aJaBas MApaMETPbl W KPUTEPHM HX
JOCTUKEHHSI, COOTHOCUTD PE3YJIBTAThI ACITEIBHOCTH C MOCTABICHHBIMU LICIISIMU,

MCIOJIb30BaTh OMOJIOTHYECKHAE OHATUS JUIsl O0OBICHEHUsT (DAKTOB W SIBJICHUMN
JKABOM NIPUPOABI;

CTPOUTH JIOTUYECKUE PACCYXACHUS (MHIAYKTHBHBIE, ACIyKTUBHBIC, IIO
AQHAJIOTWMN), BBIABIIATH 3aKOHOMEPHOCTH W TPOTHBOPEYMS B PaccMaTpUBAEMBIX
SBJICHUSX, (POPMYTHMPOBATH BHIBOIBI M 3AKITHOUYCHMUS,

NPUMEHSATH CXEMHO-MOJIEIIbHBIE CPEACTBA IJIs MPEACTABIICHUS CYLIECTBEHHBIX
CBA3CH M OTHOLICHWH B HM3Y4YacMbIX OHOJIOTMYECKMX OOBEKTAX, a TaKKe
NPOTUBOPEUYMIA Pa3HOrO0 POJA, BBISBICHHBIX B Pa3IMYHBIX HHPOPMAIIMOHHBIX
MCTOYHUKAX,



pa3padaTeiBaTh MJAH PEIICHUS MPOOTEMBI ¢ YYETOM AHAIM3a WUMEIOLINXCS
MaTEPUATBHBIX U HEMATEPUATIBHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B ACATEIILHOCTb, OLICHUBATH COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLICHUBATh PUCKHU TOCTIEACTBAN ACITETbHOCTH,

KOOPAMHHUPOBATH U BBIMOIHATE Pa0OTY B YCIOBHIX PEATTLHOTO, BUPTYATBHOIO
¥ KOMOMHHUPOBAHHOTO B3aUMOACHCTBHS,

Pa3BUBATh KPEATHBHOE MBILIICHUE MTPH PELICHUH YXU3HEHHBIX TPOOIIEM.

2) 0a30BbIC HCCJICI0OBATEIBLCKHE 1CITICTBHS:

BJIQ/ICTh HABBIKAMHU YYEOHO-HCCIIEN0BATENBCKONW M MPOCKTHON NEATEIBHOCTH,
HABBIKAMM  paspellicHust MpoOJaEM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITETLHOMY TOMCKY METOJIOB PEIIEHHS MPAKTUYECKUX 3a/1a4, TPUMEHEHU O
PA3IAYHBIX METOJOB MO3HAHUS,

UCMOJIb30BaTh PA3JM4YHbIC BUABI JEATEIIBHOCTH MO TMOJYYCHHIO HOBOIO
3HAHWS, €r0 WHTEPNPETALMK, MPEOOPA3OBAHUI0 M NPUMEHEHUI0 B YYEOHBIX
CUTyalusIX, B TOM YUCIIC TPH CO3JaHUH YYEOHBIX U COMAIIBHBIX TPOEKTOB;

(opMUpPOBaTh HAYUYHBINA THUM MBILLUICHUS, BIAJETh HAYYHOH TEPMUHOJIOTHCH,
KJIFOYEBBIMH MOHATHSIMHU U METOIAMMU,

CTaBUTh M (HOPMYJHpPOBaTH COOCTBEHHBIE 3aJaud B 00Pa30BATEIBHOMN
JESATEILHOCTH W KU3HCHHBIX CUTYALUSX;

BBISIBJISITH MPUYAHHO-CJICACTBEHHBIE CBSI3M W AKTyaJIM3MpPOBaTh 3a4ady,
BBIJIBUTaTh TUMOTE3Y €€ PEIICHUS, HAXOAUTh QPTYMEHTHI JJIs1 TI0OKA3aTENbCTBA CBOMX
YTBEPKACHHINA, 331aBaTh MApPaMETPhl U KPUTEPUH PEILICHUS,

AQHAJIM3APOBATh TMOJYYEHHBIE B XOJEC PEUICHMs 334aud  PE3YJIbTarhl,
KPUTHYECKH OLICHUBATh UX JOCTOBEPHOCTh, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

JaBaTh OLEHKY HOBBIM CUTYalUsIM, OLIEHUBATh MPUOOPETEHHBIH OIBIT,

OCYILECTBIIATh LEJICHAMPABJICHHBII MOUCK MEPEHOCAa CPEACTB M CIOCOOOB
JEHCTBUS B MPO(ECCHOHAIIBHY IO CPENY;

YMETh MEPEHOCUTh 3HAHWS B IMO3HABATEIIBHYIO W MPAKTHYECKYIO 00nacTv
YKU3HEECATEIIBHOCTH,

YMETh HHTEIPUPOBATH 3HAHUS U3 PA3HBIX MTPEIAMETHBIX 00JIaCTEM;

BBIJIBUTaTh HOBBIE MJICH, MPEUIararb OPUTMHAIBHBIE MOAXOAbl U PELICHHUS,
CTaBUTh MPOOJIEMBI U 337a49M, IOy CKAIOIIKAE albTEPHATUBHBIC PEILICHUSI.

3) pabora ¢ unopmanueii:

OPHUEHTHPOBATHCS B PA3JIMYHBIX UCTOYHHKAX MHPOPMALMK (TEKCTE YUEOHOrO
nocoOus, HAyYHO-TOMYJISIPHOM —JITeparype, OMOTOTMYECKMX CIIOBApIX U
CIPaBOYHHMKAX, KOMIBIOTEPHBIX 0a3ax MaHHbIX, B WHTEpHETE), aHAIM3HPOBATh
WH(OPMALMIO PA3IMYHBIX BUJOB U (POPM NPEACTABICHUS, KPUTHUUYECKH OLEHUBATH
€€ TOCTOBEPHOCTh U HEMPOTHBOPEUYNBOCT;



(opMyUpPOBaTh 3aMPOCHl U MPUMEHATH PA3TUYHBIE METOJBI MPH MOUCKE W
otOope OMoJIOrHYecKoi MHMOpPMAaIK, HEOOXOUMOM ISl BBHITOJIHEHUS YUYEOHBIX
3ajay;

npuoOpeETaTh ONBIT MCHOJB30BAHUS MH(POPMALMOHHO-KOMMYHHWKATABHBIX
TEXHOJIOTHA, COBEPIICHCTBOBATh KYJIBTYPY AaKTUBHOTO MCIOJB30BaHUS PA3IMYHBIX
TIOMCKOBBIX CUCTEM;

CaMOCTOSITETbHO ~ BBIOMPATh  ONTUMAIBbHYIO  (OpPMY  MPEACTABIICHUS
Ononornueckoil nHGopMaLum (CXeMbI, TPAPUKHA, TUArpaMMBbl, TAOJIALBI, PUCYHKA U
apyroe);

UCIOJb30BaTh HAYYHBIA S3BIK B KayeCTBE CpPEACTBA MNpu PpadoTe ¢
Ononornueckoi  mMH(pOpMaUMEH: TNPUMEHATH XUMHUYECKHE, (PUINUYECKUE U
MaTeEMaTHYECKAE 3HAKH W CUMBOJIbI, (pOpMyJibl, aOOpeBHATYpPY, HOMEHKIATYPY,
UCIOJB30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJIMYECKHE  CPENICTBA
HArSAHOCTH;

BIQJCTh  HABBIKAMM  PAcClO3HABAHWS W 3allUThl  HWH(pOpPMALMH,
WH(OPMaMOHHOH 0€30MaCHOCTH JTUYHOCTH.

OgyageHne YHUBEPCAJIbHBIMH KOMMYHHKATHBHBIMH AeHCTBUSIMU:

1) oOienue:

OCYILECTBIISATE KOMMYHHUKALIMKA BO BCEX c(hepax KU3HU, AKTUBHO Y4aCTBOBATh
B JIMAJIOTE WM JUCKYCCHH MO CYIUECTBY OOCYXKIAEMOW TeMbl (YMEHHE 3a1aBaTh
BOMPOCHI, BBICKA3bIBaTh CY>KACHHS OTHOCHUTEIBHO BBIOJHEHUS MPEIIaracMomn
3a/1a4M, YUYUTHIBATH UHTEPECHI U COMIACOBAHHOCTh MO3HMLMNA APYTUX YYACTHUKOB
JMaJIora WK JUCKY CCHN ),

pacro3HaBaTh HEBEpOabHBIC CPEACTBA OOLICHWs, MOHUMATh 3HAYCHHE
COLMATBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHS KOH(DIMKTHBIX CUTYalWH,
YMETh CMSITYaTh KOH(PIUKTHI U BECTH MEPETOBOPHI;

BJIQJICTh PA3JIMYHBIMU CHOCOOAMH OOIICHWS W B3aUMOJCHCTBHUS, TOHUMAThH
HAMEPEHUS IPYTUX JIFOJACH, MPOSBIIATh YBAKUTEIIBHOE OTHOLICHHE K COOECETHUKY
U B KOPPEKTHOU (popMe PopMynrpoBaTh CBOM BO3PAKECHUS,

PA3BEPHYTO W JIOTMYHO W3JIaraTh CBOKO TOUYKY 3PEHHUSI C HCIOJIB30BAHHEM
SI3BIKOBBIX CPEJICTB.

2) coBMecTHasi AeSITeIbHOCTD:

NOHAMATh W HCIOJIB30BATh MPEMMYLIECTBA KOMAHAHOW M WHIMBUIYAIbHON
pabOThI MPU PEHICHUN OMOJIOTUYECKON MTPOOIEMBI, 00OCHOBBIBATH HEOOXOIUMOCTh
NPUMEHEHUS TPYNIOBBIX (POPM B3aUMOIEHCTBUS IPH PELLICHUN YUEOHOH 3aa4u;

BbIOMpATh TEMATHKy W METOJbl COBMECTHBIX ACHCTBHIA C y4éTOM OOLIMX
WHTEPECOB M BOBMOXKHOCTEHN KAKIOTO YeHa KOJUICKTHBA,

OPUHAMATHL  [€TM  COBMECTHOH  JEATENIBHOCTH, OPraHW30BBIBATH W
KOOPAWHHUPOBATH JEUCTBUA 110 €€ NOCTIDKEHUIO. COCTaBJIATH IUIAH JCUCTBUN,



pacnpeacnaTh pojii ¢ YYETOM MHEHHHA YYaCTHHKOB, OOCYXKIaTh PE3YJIbTaThl
COBMECTHO# paboTHl,

OLICHMBATh KAYECTBO CBOCTO BKJIAZA M KAKIOT0 YYaCTHAKA KOMaHIbl B 0OIIWI
PE3YABTAT MO pa3pabOTaHHBIM KPUTEPHSIM,

npeyiaraTb HOBBIE TPOCKTHI, OLCHWBATh WACH C TO3ULMH HOBH3HBI,
OPUTHHAJBHOCTH, MPAKTAYECKON 3HAUUMOCTH,

OCYLIECTBJIATE TO3WTHBHOE CTPATETMYECKOE TMOBEACHUE B Pa3IMYHBIX
CUTYalUsIX, MPOSIBIISATE TBOPYECTBO U BOOOPAXKEHKE, ObITh MHULIMATABHBIM.

OByageHHne YHHBEPCAJbHBIMHA PEryIssTHBHBIMH JCHCTBUSIMU:

1) camoopranusanus:

UCIOJb30BaTh OMOJOTMYECKUE 3HAHWS JUIS BBIABICHUS MPOOJIEM H HX
PELICHUS B )KU3HEHHBIX U YUEOHBIX CUTYaLMSIX;

BbIOMpaTh HA OCHOBE OWOJIOTMYECKMX 3HAHWI LEJNEBBIE W CMBICIOBBIC
YCTAaHOBKH B CBOMX JCHCTBHAX W TMOCTYIKAaX MO OTHOLICHHWIO K >KHBOH MPUPOJE,
CBOEMY 370POBBIO U 3I0POBBI) OKPYIKAOILUX;

CaMOCTOATENBHO OCYILECTBIISATH MO3HABATEIBHYIO NEITEIbHOCTD, BBISBIIATH
npoOIEMBI, CTaBUTh U (POPMYJIUPOBAThL COOCTBEHHBIC 3a7a4d B 00pa30BATEIILHOMN
JESATEILHOCTH W KU3HCHHBIX CUTYALUSX;

CaMOCTOSITENTEHO COCTABJIATh IUIAH PELICHHSI TPOOJIEMBI C yUETOM UMEOLINXCS
PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M MPEAMOYTCHHIA,

JaBaTh OLEHKY HOBBIM CHTYaLUsIM;

pacMpsITh paMKX YUYEOHOTO MPEAMETA HA OCHOBE JIMYHBIX TPEANOUTEHUIA,

JeJIaTh OCO3HAHHBII BEIOOP, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32
UGS 15

OLICHUBATh TPHOOPETEHHBIN OMBIT;

croco0CTBOBAaTh (POPMUPOBAHUIO M TMPOSBICHHID MIUPOKOH 3pyAWLMHA B
pa3HbBIX O0OJACTSAX 3HAHWN, TMOCTOSHHO TMOBBIIIATH CBOW 0Opa3oBaTENbHBIA U
KyJBTYPHBII YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLECHKY HOBBIM CUTYalMsIM, BHOCHUTb KOPPEKTUBBI B ACATEIIBHOCTD,
OLICHMBATH COOTBETCTBUE PE3YJIBTATOB LEIISIM;

BIQJICTh  HABbIKAMM  TO3HABATEJIBHONH  peduekcnn Kak  OCO3HAHWs
COBEPINAEMBIX JEHCTBUA M MBICIUTEIBHBIX TPOLECCOB, MX PE3YyIbTATOB H
OCHOBaHUi, MUCMOIB30BaTh NPUEMBI PEQIICKCHM /Il OLUEHKM CUTYalWH, BBIOOpa
BEPHOT'0 PELICHUS,

YMETh OLEHWUBATh PUCKM W CBOEBPEMECHHO MPHHAMATH PEMICHUS M0 WX
CHUKEHUIO,

OPUHAMATh MOTHMBBI M apryMEHThl JPYIMX [P aHAUM3E PE3YIbTaTOB
NEATENBHOCTH,



3) npuHsiTUEe ce0s U APYTrUX:

NPUHUAMATH ce0sl, TOHUMAs CBOM HEJOCTATKU M JOCTOMHCTBA,

NPUHUMATh MOTHBBI W aAPryMEHTBl APYTMX IPH aAHAIM3E PE3YJIbTATOB
NEATENBHOCTH,

NPHU3HABATh CBOE MPABO U MPABO APYTUX HA OLIMOKH;

Pa3BUBATH COCOOHOCTH MOHUMATh MUP C MO3ULHAXA APYTOr0 YEI0BEKA.

HPEAMETHBIE PE3YJIbTATDBI

[IpeaMeTHBIE PeE3yJbTaThl OCBOCHUS COJEPKaHUS Y4eOHOro MpeaMera
«buonorusy Ha yrnyOnéHHOM YPOBHE OPHUEHTHMPOBAHbI HAa OOECIEUEHUE
npouibHOoro  oOydenuss  oOyvaroumxcss  Owojorud. OHHM  BKIIFOYAOT:
cnenuduueckue 1isi OMOJIOTHHA HAYYHbIE 3HAHUS, YMEHUS U CIOCOOBI ACHCTBHNA 10
OCBOCHMIO, HHTEPNPETANMN U MPeoOpPa30BAHUIO 3HAHWMA, BUIBI JEATEIBHOCTH IO
NOJTYYEHHUIO HOBBIX 3HAHWN W MX MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX, 4 TAKKE B
PEANTBHBIX KU3HEHHBIX CUTyauusix. [IpeaMeTHBIE pe3yabTaThl MPEACTABIECHBI IO
rojiam M3y4eHusl.

[IpeameTHBIC pe3ynbTaThl OCBOCHUS y4eOHOro npeameta «buosnorus» B 10
Knacce NOJDKHBI OTPAXKATH:

Cc()OPMUPOBAHHOCTh 3HAHWWA O MECTE€ M poJini OHOJOTMH B CHCTEME
€CTECTBCHHBIX HayK, B (DJOPMHUPOBAHMH €CTECTBEHHO-HAYYHOW KapTWHBI MHpA, B
NO3HAHMM  3aKOHOB NPHUPOABI M PEIICHMHM NOpoOJEM  PALMOHAIBHOTO
IPUPOIONOIB30BAHMS, O BKJIAJIE POCCUICKUX M 3apyOCKHBIX YUEHBIX B PA3BUTHE
OMOJIOTHH,

BIQJICHAE CHUCTEMOHl  OWOJIOTMYECKMX 3HAHMHA, KOTOpas  BKJIKOYACT:
OCHOBOIOJArarIe OWOJIIOTHYECKAE TEPMHUHBI M TOHSATHS (JKW3Hb, KIIETKA,
OpraHmM3M, MeTa0OJIM3M, TOMEOCTa3, CaMOPETYJSLUsl, CaAMOBOCIPOU3BEICHHUE,
HACJICICTBEHHOCTh, W3MEHUYMBOCTb, POCT M PA3BUTHE), OMOJIOTUYECKUE TEOPUHU
(knetounas teopus T. [lIBanna, M. IlIneitnena, P. BupxoBa, XxpoMocOMHas T€OpHsi
HacneacteeHHoctn T. Moprana), yuenus (H. WM. BaBwioBa — o ueHTpax
MHOT000pa3us U MPOUCXOXKACHAS KYJIbTYPHBIX PACTEHMIA ), 3aKOHBI (€ AMHOOOpa3us
NOTOMKOB TEPBOTO MOKOJEHUS, PACIIEIUICHUS, YUCTOTHI TaMET, HE3aBHCHMOTO
HacinenoBaHus [. MeHaensd, TOMOJOTMYECKUMX PAJOB B  HACIEACTBEHHOMN
u3MeHunBoctd H. Y. BaBuiioBa), MpyHIMITEI (KOMITJIEMEHTAPHOCTH ),

BJIQJICHAE OCHOBHBIMM METOAAMHM HAy4YHOT'O TO3HAHWS, WCIOJIb3YEMBIX B
OMOJIOTUYECKUX HMCCIICIOBAHUSAX SKUBBIX OOBEKTOB (OMUCAaHUE, W3MEPEHUE,
HAOJIIOICHUE, DKCIICPUMEHT);,

YMEHHE BBIACIATH CYHIECTBEHHBIC MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
SYKapuOT, OJHOKJIECTOYHBIX W MHOTOKJIETOYHBIX OPraHu3MOB, B TOM YHCIIE
OakTepuii, r(puOOB, PACTEHUI, )KUBOTHBIX M YEJIOBEKA, CTPOCHUSI OPTaHOB U CUCTEM



OpPraHOB PpACTEHWH, J>KUBOTHBIX, YEJIOBEKA, MPOLECCOB KU3HEACATEIBHOCTH,
NPOTEKAIMX B OPraHU3Max PACTEHUH, KUBOTHBIX M YEJIOBEKA, OMOIOTMYECKUX
IPOLECCOB. OOMEHA BEIIECTB (META0OIM3M), MPEBPALLEHUS SHEPTAU, OPOKEHUS,
aBTOTPO(HOr0 U reTepoTpoPHOrO TUIMOB MUTAHUS, (POTOCUHTE3A U XEMOCUHTE3A,
MUTO3a, MEHO03a, raMeTOreHe3a, SMOpPUOreHe3a, MOCTIMOPHOHAIBHOIO Pa3BUTHS,
Pa3MHOKEHUS,  MHAMBUAYAIBHOIO  Pa3BUTHs ~ OpraHu3Ma  (OHTOTCHE3Q),
B3aMMOJICHCTBHSI T€HOB, FETEPO3UCA, HCKYCCTBEHHOTO 0TOOPA,

YMEHHE YCTAHABIMBATh B3aMMOCBSI3M MEXAY OPraHOMIAMH KIECTKH M X
(QYHKIMSAMH, CTPOCHUEM KIETOK PAa3HBIX TKaHEH W WX (PYHKIMAMH, MEXKITY
OpraHaMM M CHCTEMaMW OPraHOB Yy PACTCHMiA, >KMBOTHBIX M YEIOBEKA M WX
(QYHKIUAMHM, MEXKITY CHUCTEMAMHM OPraHoB W HMX (PYHKLUMIMH, MEXIY >STanamu
0oOMEHa BEUIECTB, 3TaaMy KJIETOYHOTO IMKJIA U SKU3HEHHBIX [IUKJIOB OPraHU3MOB,
ATanamMu 3MOPUOHAILHOTO PA3BHUTHS, TCHOTHIIOM M (PEHOTHIIOM, (PEHOTHUIIOM M
(dakTopamu cpeibl OOMTaHuS,

YMEHHE BBISBIATh OTJIMUUTEIbHBIC MTPU3HAKU JKUBBIX CHCTEM, B TOM YHUCIIE
PACTEHWH, >)KNBOTHBIX M YEJIOBEKA,

YMEHHE HCIOJb30BATh COOTBETCTBYIOIIME APrYMEHThI, OHOJOTUYECKYIO
TEPMHHOJIOTHIO M CUMBOJIMKY ISl JOKA3aTEJNbCTBA POJACTBA OPraHU3MOB Pa3HbIX
CUCTEMATHYECKUX TPy,

YMEHHE periark OMOIOTHYECKUE 3/1a4H, BBISBIISATH MTPUYNHHO-CIIEACTBEHHBIE
CBSI3M MEXAY UCCIIEYEMbIMU OMOJIOTHYECKAMHU TPOLIECCAMU U SIBJICHUSIMU, ICTATh
BBIBO/IbI ¥ TPOTHO3bI HA OCHOBAHWH TOJTY YCHHBIX PE3YJIbTATOB,

YMEHHE BBIMOIHATH JIAOOPATOPHBIE M MPAKTHYECKHAE PadOThl, COONIOAATH
npaBusia npu padoTe ¢ y4eOHBIM U J1a00paTOPHBIM 000PYJOBAHUEM;

YMEHHE BBIJBHATaThb THIIOTE3bl, MPOBEPATh HMX OSKCICPUMEHTATBHBIMA
cpeactBamu, (GOPMYJIUpPYs LEIb WCCICIOBAHWS, AHAJIM3UPOBATH IMOTYYECHHBIE
PE3YABTAThI U I€TaTh BEIBOBI,

YMEHUE Y4YacTBOBATh B y4E€OHO-UCCIIECNIOBATEILCKON padoTe Mo OMOJIOTHH,
SKOJIOTMM W MEIWLMHE, MPOBOAMMOI Ha 0a3e WIKOIBHBIX HAyYHBIX OOIIECTB, W
nyOIMYHO  OPEACTABNIATH  MOJYYEHHBIE  PE3YJIbTaThl HAa  YUYEHUYECKHX
KOH(pEPEHIHUSX;

YMEHHE OLICHUBATh 3THYECKHUE ACMEKThl COBPEMEHHBIX HWCCIICIOBAHWI B
o0nactv OMONOTUHU U MEULIMHBI (KJIOHUPOBAHKE, UCKYCCTBEHHOE OTUIOAOTBOPEHUE,
HAMPABJICHHOE U3MEHEHUE T€HOMA M CO3JJaHNE TPAHCTEHHBIX OPraHU3MOB);

YMEHHE OCYIIECTBIATh OCO3HAHHBIA BBIOOp Oyayliel mpodeccrnoHaIbHOM
JEATENBHOCTA B 00NacTH OWOJIOTMH, MEAUIIMHBI, OMOTEXHOJOTUM, BETCPUHAPHH,
CEJIbCKOr0 XO34HCTBA, MUIIEBON MPOMBILIIIEHHOCTH, YIAYOIsITh O3HABATEIbHBIH
WHTEPEC, HAMPABJICHHBII HA OCO3HAHHBINA BBIOOP COOTBETCTBYIOLIEH MPOPECCHH U



OPOAODKEHUE  OWMOJIOTHYECKOTO  00pa3oBaHMsl B OpraHU3alusx CPEIHEro
NPO(ECCUOHATIEHOTO U BBICIIET0 0OPa30BaHUSI.

[IpeameTHBIC pe3ysbTaThl OCBOCHUS y4eOHOro npeameta «buonorus» B 11
Kiacce NOJDKHBI OTPAXKATh:

C()OPMUPOBAHHOCTh 3HAHWKA O MECT€ M PO OWOJIOTMM B CHCTEME
€CTECTBCHHBIX HayK, B (POPMHpPOBAHMM COBPEMECHHON ECTECTBEHHO-HAYYHOM
KApTUHBl MHpA, B MO3HAHWM 3aKOHOB NPHUPOJbI W PEIICHUM SKOJIOTHYECKHX
npoOJieM 4YEJNOBEYECTBA, A TAKXKE B PEIICHAM BONPOCOB PALMOHAIBHOIO
IPUPOIONOIB30BAHMS, U B (JOPMHUPOBAHWM LIECHHOCTHOTO OTHOLICHHS K TPHPO/IE,
OOLIECTBY, YEIIOBEKY, O BKIIAJEC POCCUICKUX U 3apyOCHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OUOJIOTHH,

YMEHHE BIAACTh CHUCTEMONH OHMOJIOIrMYECKHMX 3HAHWNA, KOTOpas BKIHOYACT
ONpPEACTIEHUS W TOHMMAHWUE CYIIHOCTM OCHOBOIOJIATAIOMIMX OHOJOTHYECKUAX
TEPMHHOB M MOHATWH (BHI, 3KocucTema, Omocdepa), OMOJOTMYECKUE TEOPHUH
(3BONMrOMOHHAs Teopust Y. JlapBuHA, CHHTETHYECKAs TEOPHS SBOJIFOLNH ), YUEHUS
(A. H. CegepiioBa — 0 nyTsX W HanpaBjieHusX 3Boitonuu, B.M. BepHaackoro — o
ouocdepe), 3akoHbl (reHeTHdeckoro paBHoBecus [[x. Xapau u B. BaitnOepra,
3apoabimeBoro cxonctea K. M. bspa), npaBuna (munumyma 1O. Jlnbwmxa,
SKOJIOTMYECKON MHUpamMuabl 3HEPIUU), TMNOTe3bl (runore3a «mupa PHK» V.
['unGepra);

YMEHHE  BJIQJCTh  OCHOBHBIMM  METOAAMM  HAYYHOTO  MO3HAHWS,
UCIOJIb3YEMBIMUA B OMOJIOTUYECKUX UCCIIETOBAHUAX KUBBIX OOBEKTOB H 3KOCUCTEM
(onmucaHue, U3MEpPEHUE, HAOIOACHUE, SKCIIEPUMEHT), COCOOaMU BBISIBIICHUS U
OLICHKH aHTPOIMOTEHHBIX U3MEHEHU B PUPO/IE;

YMEHHE BBIICHATh CYLIECTBEHHBIE MMPU3HAKW. BHUJIOB, OMOr€OLEHO30B,
SKOCUCTEM M OMOC(EpPHI, CTaOWIM3UPYIOLICTO, ABWXKYIIECTO W Pa3pbIBAIOLIETO
€CTECTBEHHOT0 0TO0PA, AJJIONATPHYECKOTO K CUMIIATPUUYECKOT0 BUA000OPa30BaHus,
BIMSHUS  JBWXKYIIMX  CWJI  JBOJIIONMM  HAa  TeHO(GOHA  MOMYJIsALKH,
OPUCIIOCOOJICHHOCTH OPraHU3MOB K Cpelie OOMTaHUs, YePEAOBaHUST HATPABICHUI
3BOJIFOLIMA, KPYTOBOPOTA BEMIECTB M MOTOKA SHEPTUHU B 3KOCUCTEMAX;

YMEHHE YCTAHABIIMBATH B3aUMOCBI3M MEXKAY NPOLECCAMH SBOJIIOLMH,
JABWOKYLIMMHA CHUJIAMH AHTPONOTEHE3a, KOMIOHEHTAMHM PA3JIMYHBIX JKOCHCTEM M
NPUCTIOCOOJICHASIMA K HUIM OPraHU3MOB,

YMEHHE  BBISIBIATH  OTJIMYUTENIBHBIE  MPU3HAKKA  JKMBBIX  CHCTEM,
MPUCTIOCOOJICHHOCTh BHJIOB K cpelie oOMTaHHs, aOMOTHYECKUX M OMOTUUYECKHUX
KOMIIOHEHTOB  JKOCHCTEM, B3aUMOCBS3€H  OpraHM3MOB B  COOOLICCTBAX,
AHTPONOTC€HHBIX W3MEHEHUN B DKOCUCTEMAX CBOEH MECTHOCTH,

YMEHHE HCHOJB30BATh COOTBETCTBYIOIIME APTYMEHTHI, OHOJIOTMYECKYIO
TEPMHHOJIOTHIO M CUMBOJIMKY ISl JOKA3aTEJNbCTBA POJACTBA OPraHU3MOB Pa3HbIX



CUCTEMATUUECKUX TPy, B3aUMOCBS3H OPraHM3MOB M CPeAbl OOMTaHUS, €MHCTBA
YeJIOBEUECKMX pac, HEOOXOAMMOCTM COXPAHEHUsST MHOrooOpasusi BUJOB U
AKOCHUCTEM KaK YCJIOBHUS COCYILIECTBOBAHMS MIPUPOJIbI U YEJIOBEYECTRA,;

YMEHHUE peuiarb OMOJIOrMUYECKUE 3a4a4K, BBISBIISITh MPUUUHHO-CIIEACTBEHHBIE
CBSI3U MEXKY UCCIEAYEMbIMU OMOJIOTUUYECKAMU MPOLIECCAMU U SBJICHUSMHU, JIENATh
BBIBO/Ibl M TPOTHO3bI HA OCHOBAHUY TOJYUYEHHBIX PE3YJIbTATOB;

YMEHKE BBIMOIHATH JIAOOPATOPHBIE M MPAKTUYECKHE PadOThl, COONIOAATH
npaBusia npu padoTe ¢ yueOHBIM U J1a00PaTOPHBIM 000PYJ0BAHUEM;

YMEHUE BBIJBUTaTh TUMOTE3bl, MPOBEPATH UX OSKCIEPUMEHTATILHBIMU
cpeacTBaMu, (GOPMYJIUPYS LEAb MCCICIOBAHUS, AHAJIM3UPOBATH TMOJTYUYCHHBIC
Pe3yNbTaThl U AETaTh BBIBObI;

YMEHUE YYaCTBOBATh B y4E€OHO-UCCIIENOBATEILCKON padoTe Mo OMOJIOTHH,
AKOJIOTUM M MEIUIIMHE, MPOBOAMMON Ha 0a3e HIKOJbHBIX HAYUYHBIX OOLIECTB, U
nyOJIMYHO ~ TPEACTaBIATh  MOJIyYEHHBIE  PE3yJIbTaThl  HA  YUEHHUYECKHX
KOH(pEPEHIHU X,

YMEHUE OIICHUBAThH TMIIOTE3bl U TEOPUH O MPOUCXOXKACHUM KU3HU, YEIIOBEKA
U YEJIOBEUECKUX pac, O MPUUMHAX, MOCIEACTBUIX U COco0axX MpeAoTBpaLICHUS
rJ1I00aJIbHBIX U3MEHEHUH B Onocdepe;

YMEHHME OCYIIECTBIATh OCO3HAHHBIA BBIOOpP Oyaymeid npoeCCHOHATBHON
JESITENBHOCTH B 00J1aCTH OMOJIOTHH, SKOJIOTUH, PUPOIOTIONIb30BAHUS, METUIIMHBI,
OMOTEXHOJIOTUHU, TICUXOJIOTUH, BETEPUHAPUM, CEIBbCKOTO XO3sMCTBa, MULICBOMH
OPOMBIIIJIEHHOCTH, YTAyOJiATh MO3HABATENbHBIM MHTEpPEC, HAMpPaBJICHHBIA Ha
OCO3HAHHBIH  BBIOOP  COOTBETCTBYyIOWIECH  Mpodeccud M MPOJOTKEHHUE
OMONOrMYecKOro 00pa3oBaHusl B OPraHU3alMsgX CPEAHEr0 MPO(ECCUOHATBHOTO U
BBICIIETO 0Opa30BaHUsI.



TEMATHYECKOE IVNTAHUPOBAHUE

10 KJTACC
No 1/ HanmeHoBaHue pa3fesioB U TemM Kosinuectso yacos DneKTpoHHbIe (UH(]ppoBbIE)
e NporpamMmmel Bcero [pakTuueckue o0pa3oBaTe/ibHbIE PecypcChbl
padoThI
1 buonorus xkak Hayka 5
2 JKuBble CHCTEMBI U UX U3YYECHHE 1
3 buonorus kneTku 1
4 XHUMHUY€eCKasi OpraHu3aLust KJIeTKU 13
5 Ctpoenne u pyHKIUHN KIETKH 12
6 OOmMeH BelecTB U MPEeBpaLEHIE SHEPTUHU B 7
KJIETKE
7 Hacnencreennas urpopmarus u 5
peanusanus €€ B KIETKE
JKU3HEHHBIN TUKI KJIETKU 6
9 PasMHOXeHUe U pa3BUTHE OPTaHU3MOB 25
10 Crpoenne u GpyHKIHUN OPraHU3MOB 16
1 I'eneTnka — Hayka O HAacCJIE€NCTBEHHOCTH U 5
U3MEHYMBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACIEACTBEHHOCTH 27 4
13 3aKOHOMEPHOCTH U3MEHUYUBOCTH 7
14 I'eneTuka yenoseka 6 1
15 Cenexuusi OpraHu3MOB 7
16 buoTexHONOrHA U CHHTETHYECKas! OMOJIOTHS 7
17 PesepsBHOE Bpemsi 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 5




11 KVIACC

HaumeHoBaHMe pa3aesioB U TeM

Koaun4yecTBo 4acos

DneKTpoHHbIe (UH(]ppoBbIE)

Ne n/m IIpakTH4eckne
NMPOrpamMmblI Bcero o0pa3oBaTe/ibHbIE PecypcChbl
padoThbI
1 Cenexiusi OpraHU3MOB U OMOTEXHOJIOTHS 12
5 3apokaeHue W Pa3BUTHE HBOIOLHUOHHBIX 12
MPeICTaBJICHUN B OMOJIOTHI
MuKpO3BOIOLUS U €€ PE3yJIbTaThI 20
4 Maxkpo3BOaIOLUSA U €€ PE3yJIbTaThI 15 2
5 [IpoucxokaeHne © pa3BUTHE >KU3HU Ha 3 !
3emie
6 IIpoucxoxxaeHue 4enoBeKka — AaHTPOIOTeHE3 15
JKoJoruss — Hayka O B3aHMOOTHOLICHHUSX
7 OPTaHU3MOB U HAJOPTaHU3MEHHBIX CUCTEM C 4
OKpYy Karolen cpenomn
OpraHusmsbl 1 cpena OOUTaHUs 15 1
9 DKOJIOrusl BUAOB U MOMY JISILUH 10
10 Okosnoruss  cooOIIEeCTB.  DKOJOTHMYECKHUE 16
CHCTEMBI
11 buocdepa — rmobanpHas skocHCTEMA
12 YenoBek U OKpysKaroLas cpena 10
13 IMosropenne u o0oOmenne 3a kypc 11 14
KJjiacca
14 PesepsBHOE Bpemsi 24
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 198 5




YUYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O TIPOIIECCA
OBA3ATEJIBHBIE YUEBHBIE MATEPHUAJIBI /U YYEHUKA

* buonorus. bruonorndueckne CUCTEMBI M IPOLECCHI; YriyOseHHoe 00yuenue, 10
knacc/ Tepemor A.B., [letpocosa P.A. OO011ecTBO ¢ OrpaHUYCHHOK
O0TBETCTBEHHOCTHIO « MO MHEMO3MHA»

* buonorus. buosornyeckne cUCTEMbI U MPOLECCHL;, yTAyOneHHoe o0yuenue, 11
knacce/ Tepemor A.B., [Tetpocora P.A. OO01iecTBO ¢ OrpaHUYCHHOK

0TBEeTCTBEHHOCTHIO « MOl MHEMO3MHA»
METOJINYECKHUE MATEPHUAJIBI JIJISA YUUTEJIA

HHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

NHTEPHET

YKOMKUH Cepreﬁ YKoiikuH Ceprei

AnekcaHapoBuy
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