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INOACHUTEJIBHAA 3AIINCKA

[Iporpamma o yuebnomy npeamety "buonorus" (nanee - 61o0THs) HA YPOBHE CPETHETO
obmiero oOpazoBanus pa3padborana Ha ocHoBe DexepanbHOro 3akoHa ot 29.12.2012 Ne 273-03
«0O06 obOpazoBannn B Poccuiickoit Deaepanumn»y, ®PI'OC COO, Konnenmuu mnpenogaBaHus
yuebHoro mnpeamMera «brHoOTusS» U OCHOBHBIX MOJOXKEHHN (herepanbHON paboueil mporpaMmbl
BOCITUTAHHUS.

VYuebnslit npenamet «bruonorus» yriyonéanoro yposus usyuenus (10—11 kmaccor) siBrsieTcs
OJIHUM U3 KOMIIOHEHTOB IpeaMeTHoOW obnactu «EcrecTBeHHO-Hay4Hble peaMeTsl». CorjaacHo
nonoxernusMm PI'OC COO npoduinpHble ydeOHBIE NPEAMETHI, U3ydaeMble Ha YIIIYyOJIEHHOM
YpOBHE, SBISIOTCSA crocoboM auddepeHnnanuu oO0ydeHUs Ha YpPOBHE CpEAHEro oOIIero
00pa3oBaHUs U MPU3BaHbI OOECIIEYUTh MPEEMCTBEHHOCTh MEXY OCHOBHBIM OOIIUM, CPEIHUM
o0ummM, cpeagHuM npodecCHOHAIBHBIM U BBICHIMM 00pa3zoBaHueM. B To ke Bpemsi KaKIblid U3
TUX YYEOHBIX MPEIMETOB JOJDKEH OBITh OPHEHTUPOBAH Ha NPUOPUTETHOE pELICHHE
00pa3oBaTeNbHbIX, BOCIHUTATEIBHBIX M PAa3BUBAIONIMX 3aJ]la4, CBA3aHHBIX C MpPOQOpUEHTALHEN
0o0y4aroluxcsi U CTUMYJIMPOBAHUEM HHTEpeca K KOHKPETHOM 00JacTM Hay4yHOro 3HaHUS,
CBSI3aHHOT'O C OMOJIOTHEH, MEUITMTHON, 9KOJIOTUEH, ICUXO0JIOTHEH, CHOPTOM HIJIM BOCHHBIM JIEJIOM.

[Iporpamma o yue6HOMY mipeamety "buonorus" na€t mpencraBiieHHe O LEIN U 3a7adax
u3ydeHus yaeoHoro npeamera «buonorus» Ha yrinyOJaEéHHOM ypOBHE, OMpeesieT 00s13aTeIbHOe
(MHBapuaHTHOE) TNPEAMETHOE COJAEP)KAHUE, €ro CTPYKTYpHUpPOBaHHME IO pas3jieiiaM U Temaw,
pacmpeziefieHue 1o KilaccaM, peKOMEHAYeT MOCIeI0BaTeIbHOCTh U3YUeHHUsl yueOHOro MaTepuana
C yu€TOM MEXIIPEIMETHbIX W BHYTPUIIPEAMETHBIX CBSI3€H, JIOTMKM Y4YeOHOIro Ipolecca,
BO3PACTHBIX OCOOCHHOCTEH oOyuaromuxcs. B mporpamMMe mo OMONOTHH pealn30BaH MPUHIUI
MPEEMCTBEHHOCTH C HW3Yy4YeHHEM OHWOJIOTHM Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHMs,
Onarogaps yemy MpocMaTpUBAETCsl HAMPABICHHOCTh HA MOCIEAYIOIIEe PA3BUTHE OMOIOTHYECKUX
3HaHUH, OPUEHTUPOBAHHBIX Ha (HOPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHUS,
9KOJIOTHYECKOTO MBIIIJICHHs], MPEACTaBIEHUNH O 3A0pOBOM 00pasze >KU3HM, HAa BOCIHTAHUE
OepeKHOro OTHOLIEHUS K OKpY)Karolllel MpUpOoAHOH cpene. B mporpamme nmo Ouosoruu Takxke
NOKa3aHbl BO3MOXKHOCTU ydyeOHoro mpeamera «buonorus» B peannsauuu tpedoBanuit @I'OC
COO x m1aHupyEMBIM JTMYHOCTHBIM, METAIIPEIMETHBIM U ITPEIMETHBIM pe3yabTaTaM 00ydeHHUs U
B ()OPMHUPOBAHUHN OCHOBHBIX BHIOB Y4€OHO-TIO3HABATENbHON JEATENBHOCTH O0y4aromuXcs Mo
OCBOCHHMIO COJECp>KaHUS OWUOJOTHYECKOTO O0Opa3oBaHUsT Ha YPOBHE CpeaHEro oO0IIero
o0Opa3oBaHusl.

VYueOHnblii npenmer «buosnorus» Ha ypoBHE cpeaHEro oO0Iero oOpa3oBaHUs 3aBEPILIAET
O6uonornyeckoe oOpa3oBaHuE B IIKOJIE M OPUEHTUPOBAH HA pacIIMpeHue U yriyOleHue 3HaHu|
00y4arouxcs 0 )KUBOM MPHUPO/IE, OCHOBAX MOJIEKYJISIPHOM U KJIETOYHOU OMOJIOTHH, SMOPHOJIOTUI
U OMOJIOTUM DPA3BUTHUSA, TCHETHKH, CEJEKIHH, OMOTEXHOJOTHH, 3BOJIIOLIMOHHOTO YYEHUS U
HKOJIOTHH.

N3yuenue yuebHoro npenmera «buonorus» Ha yriyOoJeHHOM YpOBHE OPUEHTHPOBAHO Ha
MOJFOTOBKY 00 y4YaroIMXCsl K MOCIIEAYIOIEMY MOTYyYEHUIO OMOJIOTHYeCKOro 00pa30BaHus B By3ax
U OpraHu3alusaX cpenHero mnpodeccuoHaabHOro ooOpa3oBaHusi. OCHOBY €ro CoAep)KaHUsS
COCTaBJISIET CUCTEMa OMOJOTMYECKUX 3HAHUM, MOJYUYEHHBIX MPU H3YYEHHH OOy4YarOUUMUCS
COOTBETCTBYIOIIIMX CHCTEMAaTUYECKHX pa3efoB OHMOJOTMM Ha YPOBHE OCHOBHOI'O OOILEro
oOpa3zoBanus, B 10—11 kiaccax 3Tu 3HaHUS MOTY4arOT pa3BuUTHE. Tak, pacIIMpeHbl U yriayOIeHbl
Ouoornyeckre 3HaHHWA O PACTEHUSX, JKUBOTHBIX, I'puOax, OakTepusx, OpraHu3Me 4YeJOBeKa,
o0LIMX 3aKOHOMEPHOCTSX JKHU3HM, JOMOJHUTEIBHO BKJIIOUYEHbI OWOJIOIMYECKUE CBEICHUS
IIPUKIJIATHOTO W TOMCKOBOIO XapaKTepa, KOTOpPhIE MOKHO HCIOJB30BaTh KAK OPUEHTHPHI IS
MOCIEeAYIOLEro BeiOOpa npodeccur. Bo3mokHa Takke MHTErparus OMOJOTHYECKUX 3HAHUU C
COOTBETCTBYIOIUMH 3HAHUSAMH, TOJTYYEHHBIMU O0YYaIOIIUMUCS NPU U3YUYEeHUH (PU3UKH, XUMHH,
reorpaduy ¥ MaTeMaTUKH.



CrpykTypa mnporpaMmbl 1o ydeOHOMY mnpeamMery "buonorua" orpaxaer CHUCTEMHO-
YPOBHEBBII M HBOJIIOLUOHHBIA MOAXOJbl K H3ydeHHIo Ouosoruu. COrjacHO MM, M3y4aroTcs
CBOICTBAa U 3aKOHOMEPHOCTH, XapaKTEPHbIE JJISl )KUBBIX CUCTEM PA3HOI'O YPOBHSI OpraHU3alluy,
9BOJIIOLIMM OPraHUYecKOro Mupa Ha 3emie, COXPAaHEHHUs OMOJIOTMYECKOTro pa3HooOpa3us
wianeTsl. Tak, B 10 Kkimacce M3ydalOTCsl OCHOBBI MOJICKYJISIDHOH M KIETOYHOH OHOJIOTHH,
SMOPHOJIOrUU U OMOJIOTMM PA3BUTHUS, TEHETUKU M CEJNEKIUU, OMOTEXHOJIOTUM U CUHTETHYECKON
OMoNIOTHH, AaKTYyaJU3UpPYIOTCS 3HAaHUS OOydJarolmmMxcs MO OOTaHUKE, 300JI0THH, AHATOMHH,
¢u3uonorun uyenoseka. B 11 kiacce M3ydaroTcsi 3BOJIIOLMOHHOE YYEHUE, OCHOBBI SKOJIOTUU U
yueHue o 6uocdepe.

Vuebublii mnpeamer «buosorus» mnpu3BaH 0O0ECNEUUTh OCBOEHHE OO0Yy4aroLUIMMUCA
OMOJOTMYECKUX TEOPUM M 3aKOHOB, WUJEH, NPUHLMIIOB W TIpaBWi, JIeKAllUX B OCHOBE
COBPEMEHHOM €CTECTBEHHO-HAy4YHOH KapTHHBI MMpa, 3HAHUH O CTPOEHUHM, MHOrooOpasuu u
OCOOCHHOCTSIX KJIETKH, OpraHM3Ma, MONYJSALUH, OHOLEHO03a, IKOCHCTEMBI, O BBIIAIOIINXCS
HAYYHBIX JOCTH)KEHHSIX, COBPEMEHHBIX MHCCIIEOBAHUSAX B OHMOJOIMH, NMPHUKIATHBIX aCHEKTax
Ounonornyeckux 3HaHWM. /g pa3BUTHS W MOIJEp)KaHUS MHTEpeca 0O0yJaromuxcs K OMOJIOTUU
Hapsy CO 3HaYUTEIbHBIM 00BEMOM TEOPETUUYECKOIO MaTepuaia B COJEpKaHUU MPOrpaMMBbl 110
OMOJIOTHH TIPEIYyCMOTPEHO 3HAKOMCTBO C HMCTOPHEN CTAHOBJICHHMS W PA3BUTHsSI TOW WA MHOU
o0acTi OMOJIOTUH, BKJIAJOM OTEUECTBEHHBIX U 3apyOEKHBIX YYEHBIX B PELICHHE BaXKHEHUIIMX
OHMOJIOTUYECKHUX B HKOJIOTHYECKUX MTPOOIIEM.

Llenp n3ydenus ydeOHoro npenmera «buosnorus» Ha yriiyOJa€HHOM YpOBHE — OBJaJieHUE
00y4JaromuMHUCs 3HAHUSAMH O CTPYKTYpHO-()YHKIIMOHAJIBHOW OPTraHU3aIllMi JKHBBIX CHUCTEM
pa3sHOro paHra 1 MpuoOpeTeHne yMeHUH UCI0JIb30BaTh 3TH 3HaHUS B (POPMUPOBAHUM HHTEpECca K
onpeaenéHHol 00macTu MpodecCHOHANLHON NIEeATEIBHOCTH, CBSI3aHHOW C OWOJIOTHEH, MU K
BbIOOpY y4eOHOT0 3aBeIeHHs I IPOAOIIKEHHUS OMOJIOTHYECKOro 00pa3oBaHus.

Joctuxenue nenu usydeHus: yuebHoro npeamera «buosnorus» Ha yriyOl€HHOM ypOBHE
o0ecreynBaeTcs pelIeHueM CaeIyoIuX 3a1au:

OCBOEHHUE 00YYaIOIUMHUCS CUCTEMBI OMOJIOTMYECKUX 3HAHUI: 00 OCHOBHBIX OMOJIOTMYECKUX
TEOpUsAX, KOHLENUUAX, TMIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX M IPaBUIIAX, COCTaBJISIOLIMX
COBPEMEHHYIO E€CTECTBEHHO-HAy4YHYI0 KapTUHy MHpa; O CTPOEHUHM, MHOroodpasuu u
0COOEHHOCTSIX OMOJIOTMYECKUX CHCTEeM (KJIEeTKa, OpPraHu3M, MOMyJsAlus, BUJA, OHOreoLeHO3,
6uocpepa); 0 BBIIAIOUINXCA OTKPBITUSAX U COBPEMEHHBIX MCCIEA0BAHUAX B OMOJIOTHH;

O3HaKOMJIEHHE  OOyyalomMxcst C  METOJaMu  [O3HaHMUA  JKUBOW  NPHUPOJIBL:
HCCJIEIOBATEILCKUMU METOAaMH OMOJIOTMUECKUX HayK (MOJIEKYJISIPHOU U KJIETOYHON OMOJIOTHH,
AMOPHOJIOTUN U OMOJIOTUN PA3BUTHS, TEHETUKU U CENIeKLUH, OMOTEXHOJIOTMH U CUHTETUYECKON
OMOJOTUM, TAaJICOHTOJOTHH, DSKOJOTMH); METOJaMH  CaMOCTOSITEIBHOIO  IMPOBEIEHUS
OMOJIOTHYECKUX HCCIeIOBaHUNH B J1abopaTopuud M B IpHpone (HaOloJeHHe, H3MEpeHHe,
HKCIIEPUMEHT, MOJICTTUPOBAHUE);

OBJIaJieHHuEe OOYyYaroIMMUCS YMEHHUSIMH: CaMOCTOSTENIbHO HaXOJUTh, AHAIW3UPOBATH U
MCIIOJIb30BaTh OMOJIOTHYECKYI0 MH(POPMAIUIO; MOIb30BATHCS OMOJIOTHYECKON TEPMUHOIOTHEN U
CHUMBOJIMKOMN; YCTaHABJIMBATh CBSI3b MEXK/Iy Pa3BUTHEM OMOJIOTUU U COLIMATIbHO-I)KOHOMHYECKUMHU
Y 9KOJIOTMYECKUMHU MpoOIeMaM1 YeJI0BEUECTBA; OLIEHUBATH MTOCIIEIACTBHS CBOEH AESITEIbHOCTH 110
OTHOIIEHHIO K OKpYKalolled NpUpOIHONH cpelle, COOCTBEHHOMY 3I0pPOBBIO M 3/10pPOBBIO
OKpYXaloIIMUX JI0CH; OOOCHOBBIBATH M COOJIOJATh MeEpPbl MPOQUIAKTUKHA HHEOEKIIMOHHBIX
3a0oneBaHMi, MpaBUJIa TOBEACHUA B NPUPOAE M obecredyeHus: 0e30MacHOCTH COOCTBEHHOU
KHU3HEAESITEIbHOCTH B UYPE3BbIYaWHBIX CUTYalMsSIX MPUPOJAHOIO M TEXHOTCHHOI'O XapaKTepa;
XapaKkTepu30BaTh COBPEMEHHbIE HAyYHbIE OTKPHITHS B 0071acTH OMOJIOTHH;

pa3BuUTHE y OOy4aIOIUXCsl MHTEIUIEKTYalbHBIX U TBOPUYECKHUX CIOCOOHOCTEN B Mpoliecce
3HAKOMCTBA C BBIIAIOLUIMMHCSA OTKPBITUSAMU M COBPEMEHHBIMH HCCIEIOBaHUSIMU B OHOJIOTHH,
pelaeMbIMH €10 MpoOJeMaMHu, METOJI0JIOTHEN OHMOJIOrMYecKOro MCCeI0BaHusl, MPOBEIEHUs
HKCIEPUMEHTAIBHBIX HCCIEI0BAaHUM, pemeHus OWOJOTHYECKUX 3a/ady, MOJEIUPOBAHUS
O1OJ0rN4YecKrX 00BEKTOB U MPOLIECCOB;



BOCIIUTAHHUE Y OOYYArOIIUXCSl [IEHHOCTHOTO OTHOIIEHHUS K YKUBOW MPHPOJE B LIEJIOM H K
OTIENbHBIM €€ 00beKTaM U SBJICHUAM; (OpMHpOBAHHE SKOJIOTMYECKOH, TIE€HETHYECKON
TPaMOTHOCTH, OOMICH KyJIbTYphl MOBEACHHUS B MPUPOJIC; WHTETPAIMH €CTECTBEHHO-HAYYHBIX
3HAHUM;

nprOOpeTeHNEe 00YJIAIOIIMMHCS KOMIIETEHTHOCTH B PAIlHOHATBHOM IPUPOIOTIOIH30BAHUH
(cobmroneHne TMpaBUJl TOBEJACHUS B TMPUPOJE, OXPaHbl BHUIOB, AIKOCHUCTEM, OHOChEpHI),
COXpaHEHHH COOCTBEHHOTO 3/I0pPOBBSl U 3JI0POBbsSI OKPYXKAIOMIMX JroAeH (COONMIOAeHus Mep
npodunakTuku 3a06o0aeBaHmii, ooecrnedyeHrne 0e30MacHOCTH KUZHEEATEIIbHOCTH B Upe3BbIUaiHbIX
CUTYaIUSIX TPUPOTHOTO M TEXHOTEHHOTO XapaKTepa) Ha OCHOBE MCIIOH30BAHMS OMOIOTHYECKUX
3HAHUI U YMEHUU B IOBCEIHEBHOW KU3HM;

CO3/laHME YCJIOBUH JUII OCO3HAHHOTO BbIOOpa OOYYAIOUIMMHCS HHIUBUAYAJTBHOM
0o0pa3oBaTeNbHOIl  TPAaeKTOpUH, CHOCOOCTBYIOLIEH mocienymoimeMy IpodhecCHOHATLHOMY
CaMOOTIPE/ICIICHUIO, B COOTBETCTBUU C WHIUBUIYaJbHBIMA HMHTEPECAMH M TOTPEOHOCTIMU
peruoHa.

OOGlee 9HCIO YacoB, OTBEACHHBIX HA W3ydeHHE OMONOTHH HAa YIIYOICHHOM YpOBHE
cpeanero oomero oopasosanusi, cocrapister 204 yaca: B 10 kimacce — 102 gaca (3 gaca B HeIeI0),
B 11 xiacce — 102 yaca (3 yaca B Helelno).

OT60p OpraHu3aIMOHHBIX ()OPM, METOJIOB M CPEJICTB O0yUSHUS OMOJIOTUN OCYIIECTBISICTCS
¢ yuéroMm crienuuKd ero coAep KaHus U HAIMPaBJICHHOCTH Ha MPOJOIKEHUE OMOJIOTHYECKOrO
00pa3oBaHus B OpraHU3aIMgX CPEIHEr0 MPOPECCHOHAIIBHOTO U BBICIIETO 00pa30BaHMUS.

OO0s3aTeNnbHBIM yCIOBHEM MPU O0yUYeHUU OHOJOTHH Ha YriyOJIEHHOM YpOBHE SIBISETCS
MPOBEJICHUE JIA0OPATOPHBIX W MpaKTHYECKUX pador. Takxke ywacThe oOydarommxcs B
BBITIOJTHEHUH IPOEKTHBIX U Y4eOHO-HUCCIIeI0OBATENIbCKUX paboT, TeMaTHKa KOTOPBIX OMpEeiaeTcs
YUUTEIEM Ha OCHOBE HMEIOIIUXCS MAaTEPUATBHO-TEXHUYSCKUX PECYPCOB M MECTHBIX MTPHPOIHBIX
YCIIOBUH.

COJAEP)KAHUE OBYUYEHUS

10 KJIACC

CopepxaHve  IpOrpaMMbl,  BBIIEICHHOE KYPCUBOM, HE BXOAUT B  IIPOBEPKY
rocynapcTBeHHoU utoropoi arrecrauuu (I'MA).

Tema 1. Bnosorus kak Hayka

CoBpeMeHHast OMOJOTHs — KOMIUIEKCHasi Hayka. KpaTkas ucTopusi pa3BUTHSI OHMOJIOTHH.
buonornueckue Hayku W u3ydaemble UMH mpoOiembl. DyHaamMeHTandbHBIC, MPUKIATHBIE U
MMOMCKOBBIE HAYYHBIE HCCIICIOBAaHUS B OMOJIOTHH.

3HavueHne OuoNoruu B (HOPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. [Ipodeccun, cBsa3annbie ¢ Onoaorueil. 3HaueHre OMOIOTHH B TPAKTHUECKON eI TETbHOCTH
YEeJI0BEKa: MEJIUIIMHE, CETbCKOM X0351CTBE, TPOMBIIICHHOCTH, OXPaHE MPUPOIBI.

JdemoncTpanuu

Hoptpetsr: Apuctorens, Teodpact, K. Jluanei, XK. b. Jlamapk, Y. lapsun, VY. I'apseii,
I'. Menpens, B. W. Bepuanckuii, M. II. IlaBmos, M. M. MeunukoB, H. W. Basuios, H.
B. Tumodees-Pecorcknit, [[xx. Yorcon, ®. Kpuxk, JI. K. benses.

Tabauirel 1 cxembl: «CBsI3b OMOJIOTUU C IPYTHUMH Haykamuy, «CHcTeMa OMOJOTHYEeCKIX
HAYK».

Tema 2. ’KuBble cucTeMbl U UX U3YYEeHHUE
JKuBEIE CUCTEMEI KaK npeaAMET N3YUCHUA ouosiornu. CBONMCTBA KUBBIX CUCTEM: €IUHCTBO
XUMHUYECKOTO COCTaBa, JIUCKPETHOCTh M LEIOCTHOCTb, CJIOXHOCTh U YIOPSJOYEHHOCTH



CTPYKTYpPBI,  OTKpPBITOCTb, CaMOOpPTaHU3alus, CaMOBOCIPOU3BEIACHUE, PA3APAKUMOCTb,
U3MEHYMBOCTb, POCT U pa3BUTHE.

YpOBHM OpraHu3alydd >KUBBIX CHUCTEM: MOJICKYJISIPHBIM, KJIETOYHBIM, TKAaHEBBIM,
OpraHU3MEHHBIMH, MONYJISILIUOHHO-BUIOBO, 3KOCHUCTEMHBIN (OMOTeoeHOTUYECKHIA ),
ounochepnsiid. [Iporeccsl, Tpoucxoasmmue B *KUBbIX cUcTeMax. OCHOBHBIE MPU3HAKH JKHUBOTO.
Kuznp xak popma cymiectBoBaHUs MaTepuu. Hayku, nzydaromue *HUBbI€ CUCTEMBI Ha Pa3HBIX
YPOBHSIX OpraHHU3aIUu.

N3yuenue xuBbIX cucteM. MeTtoapl Ononornyeckoid Hayku. HabOmromeHue, nsmepeHue,
AKCIEPUMEHT, CHUCTEeMarh3anus, MeraaHanu3. [loHsATME O 3aBUCHUMOW U HE3aBUCHMOU
nepemeHHoil. IlmanupoBanue »skcnepumenta. IlocraHoBka u mpoBepka rumnore3. Hynesas
runote3a. [loHsaTHe BEIOOPKH U e€ H1ocTOBepHOCTh. Pa3bpoc B Omonornueckux aaHHbX. OueHka
JIOCTOBEPHOCTH MOJIYYEHHBIX Pe3yNbTaToB. [IpUUMHBI HCKaXKeHUS! pe3ylbTaTOB 3KCIEPUMEHTA.
IlonsiTHE CTATUCTUYECKOTO TECTA.

JdemoHcTpauuu

Tabmuubl 1 cxembl: «OCHOBHBIE TMPU3HAKK JKU3HU», «buosornueckue CUCTEMBI»,
«CBoiICTBA KUBOW MaTepumn», «YpOBHU OpraHU3aIUMU KMBOW MPUPOIb», «CTpOECHUE KUBOTHOU
KJIETKNY, « TKaH! )KUBOTHBIX», «CHUCTEMBI OPraHOB YEJIOBEYECKOTO OPraHN3May, «bHOreo1eHos,
«buocdepar, «MeToabl U3ydeHuUs )KUBOU TPUPOJIBI».

O6opynoBanwue: 1adOpaTopHOe  O0OpYyIOBaHWE  JUIsi  NPOBEICHUS  HAOIIOICHHIA,
WU3MEPEHUI, SKCIIEPUMEHTOB.

IIpakTuyeckass padora «/crnoap30BaHUE PA3NMYHBIX METONOB IPH M3YYEHHH >KHBBIX
CUCTEMN.

Tema 3. Brnosorus Kierku

Knerka — cTpyKTypHO-(QYHKIMOHANbHAsA €AMHULA )KUBOTO. MICTOPHUS OTKPBITUS KIETKH.
Paboter P.T'yka, A.JleBenryka. Knerounas teopust (T.IllIBann, M. Illneiinen, P. Bupxos).
OcHOBHBIE TIOJIOKEHUS COBPEMEHHON KJIETOUYHOU TEOPUH.

MeTtoabl MOJEKYISIPHOM M KJIETOYHOW OMOJIOTHH: MHKPOCKOINHUsS, Xpomartorpadus,
anekTpodope3, METOA  MEYeHbIX aroMoB, aAuddepeHHnanbHOe  LEHTPU(YTUPOBAHMUE,

KYJIbTUBHPOBaHUE KIIETOK. M3yuenue QukrcuposanHvix KIemoK. DneKTpOHHas
MUKpocKonus. Kougokanvnaa mukpockonus. Bumanvroe (npusicusnennoe) uzyueHue Kiemox.
JdemMoHcTpanuu

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

Tabnuiel u cxembl: «CBETOBOM MHKPOCKOI», «DJIEKTPOHHBIM MHKpockom», «Mctopus
pa3BUTUS METOJIOB MUKPOCKOIIUI.

O6opyoBaHKE: CBETOBOM MHUKPOCKOII, MUKpPOIIpENapaThl pPaCTUTENIbHbBIX, KUBOTHBIX U
OaKTepHaIbHBIX KIETOK.

IIpakTuyeckas padora «/I3yueHue MeToAOB KIETOYHOW Ouojoruu (xpomarorpadus,
anektpodopes, nuddepennnanbaoe eHTpudyruposanue, [1LIP)».

Tema 4. Xumuueckasi OpraHu3anus KJIeTKH

XUMUYECKUHN COCTaB KJIETKU. Makpo-, MUKPO- U YIBTPAMHUKPOJIEMEHTHI. Bosa u e€ posb
KaK pacTBOPUTENS, pEareHTra, y4yacTU€ B CTPYKTYPUPOBAHUU KIETKH, TEIUIOPETYISIUN.
MunepasnbHbIe BElIecTBa KJIETKH, UX Ouojorudeckas poiib. Pojib KaTHOHOB U aHHOHOB B KJIETKE.

Opranunueckue BeniecTsa kieTku. buonornueckue nonumepsl. benku. AMUHOKUCIOTHBIN
coctaB 0enkoB. CTpykTypbl OenkoBoi Moiekynbl. IlepBuuHas cTpykTypa Oeinka, MenTuaHas
CBsI3b. BTOpWuYHas, TpeTuuyHas, 4eTBepTHUHAs CTPYKTypbl. JleHaTyparus. CBoiicTBa OEIKOB.
Knaccudukanus 6enxoB. bruonornueckue GpyHkimuu 6enkoB. [Ipuonui.

VYrneBoabl. MoHOcaxapuabl, AUCAXapuIbl, OJUTOCaxapuabl U Tonucaxapuabl. OOmmii
IUIaH CTpOeHuss U (U3MKO-XMMHUYECKHE CBOMICTBa yriieBoAoB. buonoruueckue QyHKuun
YIJIEBOJIOB.



Jlunuasl.  T'mapodunbHO-TUApOdOOHBIE  cBoiicTBa.  Knaccudukaums — aumumos.
Tpurnunepuasl, Gochoaunubl, BOCKH, cTepouibl. bruomornueckune Gynkiuu munuaoB. O0mue
CBOWCTBAa OHMOJIOTMYECKMX MeMOpaH — TEeKy4ecTb, CHOCOOHOCTh K CaMO3aMBIKaHUIO,
MOJIYTIPOHUIIAEMOCTb.

Hyxneunosbie kuciorel. JJHK u PHK. Crpoenne HykinenHoBbix kuciaoT. HykiaeoTumsl.
[Tpunnun xomrementapHoctu. [IpaBuno Yapradda. Crpykrypa JIHK — nBoitnas cnmpaiib.
Mecronaxoxaenue u 6nonorndeckue ¢pynkuuu JHK. Buasr PHK. @ynkunn PHK B kietke.

Crpoenne Mosekyiabl AT®. Makposprudeckue cBsizu B moiiekysie AT®. buonornueckue
¢yakuun  AT®. BoccraHOBICHHBIE TEPEHOCYMKH, UX (YHKIUH B  KIETKe. /[pyeue
HYyKaeo3uompugocgamol (HT®). CexBeHHpPOBaHHE JIHK. Memoowv 2EHOMUKLU,
MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrtpykrypHas Ouoisiorus: OMoxuMuyeckue M OMOPU3NYECKUE UCCIIEIOBAHMS COCTaBa U
NPOCTPAHCTBEHHOW CTPYKTYpbl Omomoiiekyl. Modenuposanue cmpykmypovl U QyHKYui
Ouomonexyn u ux Komniekcos. KomnvromepHuiil Ouzatin u opeanuyecKuti Cunme3s OUOMONEKYI U UX
HENPUPOOHbIX AHANO208.

JdemoHcTpaumuu

Hoptpertsr: JI. [Tonunr, Ix. Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, ®. Caurep,
C. llpy3unep.

Jlnarpammbl: «Pacnpenenenne XMMHYECKHX 3JEMEHTOB B  HEXHBOW  MPHUPOJAE»,
«Pacnipenenenue XUMUYECKUX JIEMEHTOB B )KHUBOU MIPUPOJICH.

Tabmuuer u cxemsr: «Ileprogmueckas Tabiua XUMHUYECKUX JIIEMEHTOBY», «CTpoeHue
MOJIEKYJBI BOABI», «BemectBa B cocTraBe oOpraHu3moB», «CTpoeHHE MOJEKYNbl Oelkay,
«CTpyKTypbl O€NKOBOH MOJEKYNIb», «CTpOEHHE MOJIEKYN YIJIEBOIOBY», «CTpOEHUE MOJEKYJ
Tunua0By», «HykinenHoBbie KUCIOTHIY, «CTpoeHne Monekyinbsl ATD.

O6opyoBaHKEe: XUMUYECKasl 10CY1a 1 000pyI0BaHHE.

JlaGopaTopuas padora «OOHapyxeHue OelKOB ¢ OMOLIbI0 KAU€CTBEHHBIX PEAKLUII».

JlabopaTopHas pabora «/ccnenoBanue HyKJIIEMHOBBIX KMCIIOT, BBIJICICHHBIX U3 KIETOK
pa3IMYHBIX OPTaHU3MOB).

Tema 5. CTpoenue u pyHKIMHU KIETKH

Tumnel kIeTok: sykKaproTHUecKass U mpokapuoruyeckas. CTpyKTypHO-(yHKIIMOHAIbHBIE
00pa3oBaHus KJIETKH.

CrtpoeHue mnpokapuOTHUeCKOW kieTkd. KierouHas cTeHka OakTepuil Hu  apxew.
OcoOeHHOCTH CTpOEHUs TeTepoTpo(HON U aBTOTPO(PHON MPOKAPUOTUYECKUX KJIETOK. MecTo u
POJIb MPOKAPHOT B OMOLIEHO3AX.

Crpoenue u GyHKIIMOHUPOBAHHUE dYKAPHUOTUUECKON KieTKU. [lna3maTudeckas memOpana
(mna3manemma). CrTpykTypa IuUIa3MaTtudeckoil MemOpaHbl. TpaHCHOpT —BewecTB 4epe3
I1a3MaTHYECKyl0 MeMOpaHy: mnaccUBHBIA (quddys3us, obnerd€éHHas nud@ysus), aKTUBHBIN
(mepBUYHBIH U BTOPUYHBIM akTUBHBIA TpaHcnopt). [Tomymponumaemocts MeMOpansl. PaboTa
HaTpUN-KaJIMeBOro Hacoca. DHJIOIMTO3: MUHOLUTO3, (arouuTo3. Dk3ouuTo3. Kierounas creHka.
CrpykTypa 1 GyHKIMH KIETOUHOM CTEHKH pacTeHHi, rpuoOoB.

Huronnaszma. Ilutozonb. lutockener. JlBumxenue nurorazmbl. OpraHOWIBI KIIETKH.
OnHomeMOpaHHbIE OpraHOUABI KIETKH: »HjomiIazmarndeckas cetb (DIIC), anmapat ['ombmku,
JN30COMBI, UX CTpoeHHe W (yHKIUU. B3auMOCBsA3b OJHOMEMOpPAHHBIX OpPraHOWJOB KIIETKH.
CrpoeHue TpaHYIApHOrO peTUKyiayma. Mexanusm Hanpasnenus oeikog 6 OIIC. CunTtes
pactBopuMbIX  OenkoB. CuHTe3  KIETOYHBIX MeMOpaH. [magkuii  (arpaHyssipHBIi)
sHJIOMIa3MaTHYeckuii petukynyMm. CekpertopHas ¢yHkuus annapata ['onbmxu. Moougukayus
benxos 6 annapame I onvoorcu. Copmuposxa benkos 6 annapame I onb0xcu. TpaHCTIOPT BENIECTB
B KJIeTKe. Bakyonu pactutenbHbIX KieTok. Kierounstit cok. Typrop.

[TonyaBTOHOMHBIE OpraHOWAbl KIETKU: MHUTOXOHJPUHU, IUIACTUABL. [Ipoucxoacoenue
mumoxonopuu u naacmud. Cumbuozenez (K.C. Mepeowckoeckuii, JI. Mapeynuc). CtpoeHue u



GyHKIMU MHUTOXOHApPHM W mactun. [lepBuuHbIe, BTOPUYHBIE M CJIOXHbBIE IJIACTUIBI
(OTOCHHTE3UPYIOIUX 3YKapuoT. XJIOPOIUIACTBI, XPOMOIUIACTHI, JIEHKOIUIACTHI  BBICHIMX

pacTeHHuil.

HememOpannbie opranoussl kiietku CTpoeHrne U QyHKIIMU HEMEMOpPAHHBIX OPraHOMI0B
KIeTku.  Pubocomsl. Ilpomescymounvie  ¢unamenmsoi.  MukpodunaMeHTsl. AKmuHogwle
Muxpogunramenmol.  MbIIEUHBIE  KIETKU. AKMUHOBblEe ~ KOMHOHEHMbl HeMblIUUEeYHbIX

kaemok. Mukpotpyoouku. Knerounsnii nentp. CTpoeHrne u JBM)KEHHE KTYTUKOB M PECHUYEK.
Muxkpotpy6ouku nuroriasmel. Llentpuons. berku, accoyuuposanuvie ¢ MUKpoguiameHmamu u
muxpompyboukamu. Momopuvie benxu.

SAnpo. Ob6onouka siapa, XpOMaTHH, KapHoIUIa3Ma, SAPBIIIKH, UX CTPOEHUE U (YHKIIHH.
Snepublii GenkoBelii MaTpuKC. [IpocTpaHCTBEHHOE PACIONIOKEHHE XPOMOCOM B HHTEp(ha3HOM
aape. dyxpomamun u 2cemepoxpomamut. beaku XpoMaTUHa — TUCTOHBL. [uHamuxa s0epHouU
obonouku 8 mumo3se. foepuwiii mpancnopm.

Knerounsle  BkmtoueHusa. CpaBHUTEIbHAs  XapaKTEPUCTHKA  KIETOK  3YKapUOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHOIA).

JdemoHcTpauuu

Hoptpetsr: K.C. MepexkoBckuit, JI. Maprysmuc.

Tabauiel u cxeMbl: «CTpoeHHE SYKApUOTHUECKON KIeTKH», «CTpOeHHE >KUBOTHOU
KIeTKn», «CTpOeHHE pacTUTENbHON KieTkn», «CTpoeHne MUTOXOHIpUMY, «Snpo», «CtpoeHue
MPOKAPHUOTUYECKON KIIETKH.

OO6opyoBaHKE: CBETOBOM MHUKPOCKOI, MHKpPOIpENaparbl pPacTUTEIbHBIX, KMBOTHBIX
KJIETOK, MUKpOMpenaparsl 0aKTepuaibHbIX KIETOK.

JlabopaTopHas padora «/3ydeHne CTpOCHUS KIETOK Pa3IN4YHBIX OPraHU3MOB).

IIpakTnyeckas padora «/3ydyeHue CBOMCTB KJIIETOUHON MEMOpaHbI».

JlabopaTopHas pabora «lccienoBanue miasmMoinsa 1 ACIUIasMolIn3a B paCTUTEIbHBIX
KJIETKaxX).

IIpakTuyeckasi padora «/i3yyeHue ABUKEHUS HUTOIUIA3MbI B PACTUTEIIBHBIX KIETKAX.

Tema 6. O0MeH BelecTB M MPEeBPALCHHE JHEPTHH B KJIETKe

AccuMWISIIMS U TUCCUMUIIALIMSA — JIBE CTOPOHBI MeTaboiu3Ma. Tumbl oOMeHa BEIecTB:
aBTOTPOGHBIN U TeTepoTpodHBIN. YuacTue KHUcIopoa B OOMEHHBIX MpoLeccax. JHepreTuyeckoe
oOecnieueHue kietku: npespaiieHue AT® B oOMeHHBIX nporieccax. DepMeHTaTUBHBIN XapakTep
peakuuii kieToyHoro Metabonusma. @epMeHThl, UX CTPOEHUE, CBOMCTBA U MEXaHU3M JEUCTBUSL.
Kodepmentsl. OTnnuns GepMEHTOB OT HEOPraHMYECKUX KaTaau3aTopoB. benku-akTuBaTOpH U
OeIKU-UHTMOUTOPBl. 3aBHUCUMOCTh CKOPOCTH (DEPMEHTATHBHBIX pEAKUUH OT pa3IM4HbIX
(dhakTopoB.

IlepBUYHBIN CHHTE3 OpPraHUYECKUX BEUIECTB B KiETKE. POTOCUHTE3. AHOKCUCEHHbIU U
oxcuzennvlli  pomocunmes y  baxmepuil. Ceemocobupaiowue nucMeHmvl U  NUSMEHMbl
peakyuonHozo yenmpa. Ponb xjoporiactoB B mpouecce (orocuHTe3a. CBeToBasi U TEMHOBas
dazel. @omoovixanue, Csz, Co u CAM-munvt  ¢pomocunmesa. TIpomTyKTUBHOCTh (HOTOCHHTE3A.
BausiHue pa3nuuHbIX GakTOpOB Ha CKOPOCTh (POTOCHHTE3a. 3HaUeHUe (POTOCHHTE3A.

XemocuHTte3.  Pa3HooOpa3sue  OpraHM3MOB-XEMOCHUHTETHKOB:  HUTPUPHUIMPYIOIINE
OakTepuH, Keae300aKTepun, cepodaKkTepun, BOJOPOAHbIE OaKTepuu. 3HAUCHHE XEMOCHHTE3A.

AHarpobHble opranu3mbl. Buasl Opoxxenus. [IpoaykTel OpokeHHsI U UX HCIIOJIb30BAHKE
4eJI0BEKOM. AHa’pOOHBIE MHKPOOPTaHU3Mbl KaK OOBEKThl OMOTEXHOJOTMH U BO30yIUTENH
Oone3Hen.

AdpoOHBIE OpraHu3Mbl. JTalbl dHEpreTudeckoro oobmeHa. [loAroToBUTENbHBINA STarl.
['mukonu3 — 6eCKUCIOPOAHOE pACUIEINIEHUE TIIOKO3HI.

buonoruueckoe okuciaeHue, Uik KJIETOUYHOE JbpIxaHue. Poinb MUTOXOHAPHUI B Ipoleccax
OHMOJIOrN4YECKOro OKHCJICHHUS. Huknuueckue peaxkuuu. OxucnutenbHoe
docdopunupoBanue. duepeus membpannozo epaduenma npomonos. Cunmes ATD: paboma



npomontou AT@-cunmasvl. [IpeumymiectBa  a’poOHOTO myTH oOOMEHa BEUIECTB Mepen
aHa’poOHBIM. I(HPEKTUBHOCTH SHEPTETHIECKOTO OOMEHA.

JdemMoHcTpanuu

Hoptpetsr: JIx. [Tpuctiu, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. Durensrapar,
I1. MuTuemnn, I'. A. 3aBap3uH.

Tabmunbl u cxembl: «POTOCHHTE3», «IDHEpreTUYecKkuii oOMeHn», «bmocuHTE3 Oekay,
«Ctpoenue pepmeHTa», «XEMOCHHTE3Y.

O6opyaoBaHKe: CBETOBOI MUKPOCKOII, 000PYAOBaHUE JIJIsl TPUTOTOBICHUS OCTOSHHBIX U
BPEMEHHBIX MUKPOIIPEIapaToB.

JlabopaTopHasi pabora «/I3yueHue KaTaJUTHUYECKONM aKTHUBHOCTH (epMEeHTOB (Ha
MIpUMeEpe aMIJIa3bl UK KaTalasbl)y.

JlabopaTopuasi pa6ora «/3yueHue (¢GepMEHTATUBHOIO pacUICIUICHUS TMEepOKCUAA
BOJIOPO/Ia B PACTUTEIBHBIX U )KUBOTHBIX KJIETKAX).

JladopaTopnasi pabora «CpaBHeHuUE Npo1ieccoB (POTOCHHTE3a U XEMOCHHTE3a».

JlaGopaTopHas padora «CpaBHEHHE IPOLIECCOB OPOKEHUS U ABIXaHUS.

Tema 7. HacieacrBennasi nHpopManus U peaju3anus eé B KJIeTKe

Peakuuu matpuyHoro cunresa. [IpyHINMI KOMIUIEMEHTAPHOCTH B pPEaKLMSIX MaTPUYHOIO
cuHTe3a. Peanm3anus HacnencTBeHHOM uHHGpopMmauuu. ['eHeTHyeckwil KoJ, €ro CBOIcCTBa.
Tpanckpunuusa — matpuusblii cuHTe3 PHK. [IpuHIUMIIBI TpaHCKPUIIIMK: KOMIUIEMEHTAPHOCTb,
AHTUIIAPAJUIETbHOCTh, aCUMMETPUYHOCTh. Cospesanue mampuynvix PHK 6 sykapuomuueckoii
knemxe. Hexooupyrowue PHK.

Tpaucnsuus u e€ stansl. Yuactue TpancnoptHbeix PHK B 6uocunTese Genka. YcnoBus
ouocunTesa 6enka. Koguposanue amuHokucnot. Poib pubocom B GnocuHTe3€e Oemka.

Cospemennvie npedcmasnenus o cmpoeruu cenog. Opranuzanus reHoma y IpoKapuoT U
9yKapuoT. Perymsuus akTUBHOCTM TIe€HOB Yy mnpokapuor. [umoreza omepona (@.XKakoO,
XK. Mano). Monexynapuvie mexanusmvl dKcnpeccuu 2enog y sykapuom. Ponv xpomamumna 6
peayaayuu pabomsl 2enog. Peryisius oOMeHHBIX MpolieccoB B KieTke. Kierounslii romeocTas.

Bupycsl — HeksieTouHble (JOpMBI )KU3HU U 00JIUraTHble napasutbl. CTpoeHHne MPOCThIX U
CJIOKHBIX BHUPYCOB, PETPOBUPYCOB, OakTepuodaros. Kusneunnviti yuxn JHK-cooepocawux
supycos, PHK-cooeporcawux supycos, bakmepuogazos. Obpamuas mpanckpunyus, peeepmasd,
unmezpasa.

BupycHble 3aboneBaHusi uenoBeKka, JKUBOTHBIX, pactenuil. CIINA, COVID-19,
COLIMAJIbHBIE U MEAUIIMHCKHE MTPOOIIEMBI.

Buoungopmamuxa: unmeepayus u ananus 6onvuux maccugos («bigdata») cmpykmyphuoix
buonoeuueckux oanHvlx. Hanomexnonoeuu 6 buonoeuu u meouyune. Ilpoepammupyemvle ¢hynkyuu
benkos. Cnocobvl 00cmasKu 1ekapcms.

JdemMoHcTpanuu

Hoptpetsl: H. K. Konsuos, J. N. IBanoBCKuii.

Tabmuubl  u  cxembl: «kbuocunTe3 Oenkay, «l'eHeTmdyeckudi Koma», «Bupyce»,
«baxtepuodaru».

IpakTuyeckas padora «Co3naHue MOJIEIH BUPYCay.

Tema 8. ’/Ku3HeHHBIN HUKJ KJIETKH

Knerounslii 1mmki, ero mepuoabl u perynsuus. Murepdaza m murto3. OcobeHHOCTH
mporieccoB, npoTtekaronux B uHTepdasze. [logroroska kimetku k aeneHuto. [IpecuHTeTHYECKNA
(MTOCTMUTOTUYECKUI), CUHTETUYECKMH W TOCTCHUHTETHYECKUH (IIPEMUTOTUYECKUI) MEepHOIbI
uHTEp(PAa3BbI.

Martpuuneiii  cunres JHK — perumkamms. Ilpunnuner  permmkanmu — JIHK:
KOMIJIEMEHTAPHOCTh,  IOJYKOHCEPBATUBHBI  CHUHTE3, aHTUIIAPALIEIBHOCTb. MeXaHu3M
perunkanuu JJHK. Xpomocomel. Ctpoenue xpomocoM. Tenomepsl U Tetomepasa. XpoMOCOMHBIN



Ha0Op KJIETKHU — KapuoTul. JIMIIOMAHBIN M ramaougHblii Habopbl XpoMocoM. ['omMoiornyHbIe
XpoMocoMbl. [1010BbIE XPOMOCOMBI.

Jenenue xinerku — mMuto3. CTaaiuu MUTO3a U INPOUCXOJAIINE B HUX Ipouecchl. Tumbl
muto3a. Kapuoknnes u nutokuHes. buonornueckoe 3HaueHHE MUTO3a.

Perynauuss MUTOTHYECKOTO LUKIA KIeTKH. lIporpammupyemas kierouHass rulenp —
aronTo3.

Knerounoe s1po, XpoMOCOMBI, ()yHKIIMOHATIbHASI TEHOMUKA. Mexanusmbl nponugepayuu,
ougpepenyuposxu, cmapenus u eubeau kiemox. «L{ugpposas xnemrka» — ououngopmamuuecxue
Mooenu YHKYUOHUPOBAHUS KILeMKU.

JdemoHcTpauuu

Tabnuubl U cxembl: «OKHU3HEHHBIN LUK KIETKW», «MuUT03», «CTPOCHHE XPOMOCOMY,
«Pemmukanms JJTHK».

OO6opynioBaHue: CBETOBOM MHUKPOCKON, MUKpomnpenapaTsl: «MHUTO3 B KJIETKaX KOpEIIKa
JTyKay.

JlabopaTopHas padora «/3ydeHre XpOMOCOM Ha FOTOBBIX MUKPOIIPENapaTaxy.

JlabopaTopuasi pa6ora «Habnionenue MuTo3a B KJIETKaX KOHUMKA KOpEILIKa JiyKa (Ha
TOTOBBIX MUKPOIpENapaTax ).

Tema 9. CTpoenne n pyHKIIUM OPraHU3MOB

buonornueckoe  pasHooOpasue  opraHu3mMoB.  OJHOKJIETOYHBIE, KOJOHHAJIbHBIE,
MHOT'OKJIETOYHBIE OPTaHU3MBI.

OCOOCHHOCTH CTPOCHHUS U JKU3HEACATEIBHOCTH OJTHOKJIETOYHBIX OpraHu3MoB. bakrepuu,
apxeu, OJIHOKJIETOYHbIE TPUOBI, OJJHOKJIETOUHbIE BOJIOPOCIH, Ipyrue NpoTUcTsl. KojgoHuanbHbIe
OpraHU3MBI.

B3anMocBs3b yacTeil MHOTOKJIETOYHOTO OpraHu3Ma. TKaHH, OpraHbl U CUCTEMbI OPraHOB.
Opranusm Kak enuHoe neioe. 'omeocras.

Tkanu pacrenuit. Tumbl pacTUTENbHBIX TKaHeW: oOpa3oBaTellbHAsA, MOKPOBHAs,
NPOBOJIAIIAs, OCHOBHAs, MexaHW4eckas. OCOOEHHOCTH CTPOCHUS, (PYHKIMH M paCION0KECHUS
TKaHE! B OpraHax pacTEHUM.

TkaHu SKMBOTHBIX U 4YeJlOBeKa. THUMNBI JKUBOTHBIX TKAaHEW: OJMNHUTENIHATbHAS,
COEIMHUTENbHASA, MbllIeuHas, HepBHas1. OCOOCHHOCTH CTPOCHUSA, (PYHKIHMA U PaCHOIOKEHUS
TKaHEW B opraHax >KMBOTHBIX U U€JIOBEKa.

Oprasbl. BereraTuBHbIE 1 TeéHEpaTUBHBIE OPraHbl pacTeHil. OpraHbl U CUCTEMBI OPTAHOB
JKUBOTHBIX U 4yenoBeka. DyHKIIMK OpraHOB U CUCTEM OPTaHOB.

Omopa Tena opranusmoB. Kapkac pacrenuii. CkeneTbl OJHOKIETOYHBIX H
MHOTOKJIETOYHBIX KUBOTHBIX. HapykHbIil 1 BHyTpeHHUI cKeneT. CTpOCHHUE U THIThI COSAMHEHUS
KOCTEM.

JIBvokeHrue OpraHu3MoB. JIBIDKEHHE OJHOKJIETOYHBIX OPTraHM3MOB: amMEOOUIHOE,
KTYTUKOBO€, pECHUYHOE. J[IBM)KEHHE MHOTOKJIETOYHBIX PpAaCTEHUW: TPONMU3Mbl M HACTHH.
JIBuKeHre MHOTOKJIETOUHBIX JKUBOTHBIX M YeJIOBEKa: MbllleyHas cucrema. Pednekc. CkeneTHbie
MBIIIIBI U UX paboTa.

[Intanue opranu3mMos. llornomenne BOabI, YIIIEKUCIOrO ra3a U MAHEPAJIbHBIX BEIIECTB
pacteHusiMu. [luTaHue >KUBOTHBIX. BHYTpUIIONOCTHOE W BHYTPHUKJIETOUYHOE NHUIIEBAPEHUE.
[TuTanne MO3BOHOYHBIX >KMBOTHBIX. OTHENbI MUIIEBAPUTENBHOrO TpakTa. [lurieBapurtenbHbIe
»kenesbl. [IumeBapurenbHas cucrema yeaoBeKa.

Jlpixanue opranu3MoB. Jlpixanue pactenuid. Jlprxanue >kuBoTHbBIX. ud dy3us razos yepes
NOBEpPXHOCTh KjeTku. KoxkHoe apixanue. JlpIxarenbHas moBepxHOCTh. JKabepHoe u néroyHoe
JbpIXaHue. JIpIXaHMe ITO3BOHOYHBIX JXMBOTHBIX M YEJIOBEKA. OBOJIOLHMOHHOE YCIOXHEHHE
CTPOCHHUs JETKUX IIO3BOHOYHBIX >KUBOTHBIX. JlpIxaTenbHasi cucTeMa 4YeloBeka. MexaHus3m
BEHTWIALIMH JIETKUX y TITUIl U MJIEKOMTUTAIOMUX. Perymsius npixanus. J{prxarenbHbie 00BEMBI.



TpaHcnopT BeleCTB y OPraHu3MOB. TpaHCIOPTHBIE CHUCTEMBbI pacTeHHU. TpaHcropt
BEILECTB y )KUBOTHBIX. KpoBeHOCHAas cucTema U e€ opransl. KpoBeHOCHas cuctema Mo3BOHOYHBIX
KUBOTHBIX M 4yenoBeka. Cepjle, KpOBEHOCHBIE COCYAbl W KpoBb. Kpyru kpoBooOparieHus.
OBOJIIOLIMOHHBIE YCJIO)KHEHHUSI CTPOEHUSI KPOBEHOCHOM CHUCTEMBI IO3BOHOYHBIX KUBOTHBIX.
Pabota cepaua u e€ perynsiusi.

Beinenenne y opranu3zMoB. Beigenenue y pacreHuil. BelneneHue y KMBOTHBIX.
CoxparutenbHbie Bakyoiarn. Opransl Bblienenus. @uiubTpariys, cekpenns 1 00paTHoe BCachIBaHHUE
KaK MeXaHWU3Mbl paboThl oOpraHoB BbiaeiaeHHs. CBs3p MOJIOCTH Tela C KPOBEHOCHOH U
BBIIETIUTENBHON cucTeMamMu. BbljenieHne y NO3BOHOYHBIX JKMBOTHBIX U 4ejoBeka. [louxwu.
Crtpoenue u ¢pyHkironupoBanue Heppona. OOpa3zoBaHHe MOYH Y YEIOBEKA.

3amuTra y OpraHu3MOB. 3allUTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropsl OakTepuil u
IUCTHI TPOCTEHIINX. 3allMTa Y MHOTOKJIETOUHBIX pacTeHui. Kytukyna. CpencrBa macCUBHOM U
XAMHUYECKOU 3a1UuThl. ODUTOHIUIBI.

3ammTa y MHOTOKJIETOUYHBIX )KUBOTHBIX. [[OKpOBBI M X TPOM3BOAHBIE. 3alUTa OpraHu3Ma
or Oone3Hedl. VMMMyHHas cuctema denoBeka. KileTOUHBII M T'yMOpaJbHBII HMMMYHMTET.
Bpoxxnéuupli W TpHOOPETEHHBIM  crieUPUIECKU  UMMYHUTET. Teopusi KIOHAJIBHO-
cenexktuBHoro ummynurerta (I1. Dpaux, @. M. Bepuer, C. Tonerasa). BocnanurenbHble OTBETHI
opranu3MoB. Posib BpokIEHHOTO NMMYHHUTETA B Pa3BUTHUN CUCTEMHBIX 3a00JIeBaHUN.

PaznpaxxumMocTh W peryisiuusi 'y OpraHu3MoB. Pa3zapakuMocTh y OJHOKIJIETOUHBIX
opranu3moB. Takcucel. PazapaxxumocTs U peryisiius y pacteHuil. POCTOBbIe BelECTBA U HX
3HauEHUE.

HepBHas cuctema u pediexTopHas peryinsuus y >KUBOTHBIX. HepBHas cuctema u eé
OTJIeNbl. DBOJIIOLIMOHHOE YCJIOXHEHHE CTPOEHUS HEPBHOM CHUCTEMBl y KHUBOTHBIX. OTxeinbl
TOJIOBHOT'O MO3ra MO3BOHOYHBIX XUBOTHBIX. Pedrnekc u pednexkropnas nyra. bezycrnoBHbie u
YCIIOBHBIC PEQIICKCHI.

I'ymopanbHas peryiasiuus M SHIOKPUHHAs CHCTEMa >KMBOTHBIX M 4esioBeka. JKene3bl
SHJOKPUHHOM CHUCTEMBI M HMX TOPMOHBI. JleicTBME TIOpMOHOB. B3auMOCBA3b HEpPBHOW U
SHAOKPUHHOU cucteM. ['unoranamo-runodusapHas cucTeMa.

JdemMoHcTpauuu

Hoprper: U. I1. [TaBnos.

Tabauiel 1 cxembl: «OIHOKIETOUHbIE BOJAOpPOCHN», «MHOTOKJIETOUYHBIE BOJOPOCIN,
«baktepun», «lIpocreitmne», «Opranbl [BETKOBBIX pacTeHUi», «CUCTEMBI OpraHoB
MO3BOHOYHBIX JKUBOTHBIX», «BHYTpEHHEe CTpPOCHHME HACEKOMBbIX», «TKaHU pacTeHHUI»,
«Kopuesble cuctembl», «Crtpoenue ctebns», «CTpoeHHe JHUCTOBOM MIacTUHKW», «TKaHU
KUBOTHBIX», «Ckener uyenoBekay, «llumeBapurenbHas cuctema», «KpoBeHOCHas cucreman,
«/pixarenbHass  cucrema», «HepBHas cuctema», «Koxa», «MpbllieyHass CUCTEMay,
«BpinenurenbHas cucrema», «DHIOKpUHHAs cucteMay, «CTpoeHne MbIby, «MMMyHUTETY,
«KumeunononoctHele», «CxeMa NUTaHUs pacTeHUN», «KpoBEHOCHBIE CHCTEMBI MTO3BOHOYHBIX
KUBOTHBIX», «CTpoeHue rusipb», «CTpoeHue MmiaHapun», «BHyTpeHHee CTpOoeHHE J0XKIEBOr0
yepBsa», «HepBHas cucrema pwid», «HepBHas cuctema narymku», «HepBHas cucrema
npecMbikatomuxcs», «HepBHast cucrema ntuny, «HepBHass cuctema MIIEKONMTAIOIINX,
«HepBHas cucrema uenoBekay, «Peduexcy.

O6opyoBaHKE: CBETOBOM MHUKPOCKOI, MUKpPOMNpENnaparbl OAHOKJIETOYHBIX OPraHHU3MOB,
MHUKpOIpenaparsl TKaHeW, paKOBUHBI MOJUTIOCKOB, KOJUIEKIIMM HACEKOMBIX, UTJIOKOXKUX, KUBbBIE
AK3EMILISPbl KOMHATHBIX PACTeHU, repOapiu pacTeHUI pa3HbIX OT/AEJIOB, BIAXKHBIE MpenapaThbl
KUBOTHBIX, CKEJIETHI T03BOHOYHBIX, KOJUIEKIIMKA OECIIO3BOHOYHBIX JKUBOTHBIX, CKEJIET YeJIOBEKa,
o0opyoBaHue sl JEMOHCTPAIMK TOYBEHHOTO 1 BO3AYIIHOIO MUTAHUS pacTeHU, pacliernieHus
KpaxMmasia ¥ OelKoB Mo AeHCTBHEM (EepMEHTOB, 000pyIOBaHKE [T IEMOHCTPALIUU ONBITOB 110
U3MEPEHUI0 KU3HEHHOM EMKOCTH JIETKUX, MEXaHHW3Ma [bIXaTEeJNbHbIX [BHKEHUH, MOZIeNnn
TOJIOBHOT'O MO3Ta Pa3jINyYHbIX KUBOTHBIX.

JlabopaTopHas padora «/3ydyeHne TKaHEN pacTeHUI.

JlabopaTopHas padora «/3ydeHne TKaHEN )KUBOTHBIX».




JlabopaTopHas padora «/I3ydyeHue opraHoB LBETKOBOTO PACTCHU.

Tema 10. Pa3MHOKeHMe U pa3BUTHE OPTraHU3MOB

®opMBbI pa3MHOKEHHUS OPTaHU3MOB: 0ecIoyioe (BKJII0UYasi BEreTaTUBHOE) U MOJI0BOE. Bu bl
0ecro0ro pa3MHOKEHUS: TIOYKOBAaHUE, CIIOPYIISLNS, (pparMeHTanus, KIOHHPOBAHHUE.

[TonoBoe pasmuHoxenue. IlomoBble kineTkw, winm ramersl. Meio3. Craaun Mmeiiosa.
IToBenenue xpomocoMm B Merose. Kpoccunrosep. bruonormyecknii ¢cMbIC MeH03a U TIOJIOBOTO
npouecca. Melo3 U ero MecTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzaponpimieBoe paszputhe. [‘ameroreHe3 y KUBOTHBIX. llosoBblie  kenesbl.
OO6pa3oBanue W pa3BUTHE MOJIOBBIX KIeTOK. CriepmaTorene3 u oorene3. CTpoeHHE MOJOBBIX
KJIETOK.

Omog0TBOpEeHHE M SMOPUOHAILHOE Pa3BUTHE KUBOTHBIX. CIIOCOOBI OTLIONOTBOPEHUS:
Hapy)KHoe, BHyTpeHHee. [lapTeHorenes.

WNupuBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). OMOPHOJIOTHS — HayKa O Pa3BUTHU
opranu3mMoB. Mopghozenes — o0na u3z enasnvix npodiem amopuonocuu. Konyenyus mopgoeenos u
mooenu mopgozeneza. Ctanuu >MOpHOTeHe3a )KUBOTHBIX (Ha MpuMepe JATymkn). Jpodnenwue.
Tunsl npoGnenus. [Jemepmunuposannoe u HedepMuHuposanHoe opobnenue. bracmyna, munwi
onacmyn. OcoOEHHOCTU JPOOJIEHUST MJIEKONUTAIOMIMX. 3apOJIbIILIEBbIE JIUCTKU (TacTpPyJIALIN).
3aknaJKka OpraHOB M TKaHEW U3 3apOJbIIIEBBIX JHUCTKOB. B3auMmHOe BiMsHUE YacTel
Pa3BUBAIOIIETOCS 3apo/ibliia (3MOpHOHATBbHAS MHIYKIINA). 3aKJIaAKa TUIaHa CTPOCHUS )KUBOTHOTO
KaK pe3ylbTaT HepapXUUYeCKuX B3aUMOJICHCTBUI reHoB. BrnusHue Ha SMOpHUOHAIEHOE pa3BUTHE
pa3nuyHBIX (PaKTOPOB OKPYIKAIOLICH CPEIIBI.

Poct u pasButue xuBoTHBIX. [locTamOpuoHanbHbll mepuoi. llpsamoe u Hempsimoe
pasButHe. Pa3ButHe ¢ Meramopdo30M y OECIIO3BOHOYHBIX W II03BOHOYHBIX JKHBOTHBIX.
buonornueckoe 3HaueHuE NPSIMOr0 U HEMPSIMOTO Pa3BUTHUS, UX PACHPOCTPAHEHUE B MPUPOJIE.
Tunsl pocta >XKUBOTHBIX. DaKTOpbl pEryisiiMM pocTa >KUBOTHBIX M uenoBeka. Craguu
MOCTAMOPHUOHAIIBHOTO DPAa3BUTHSL y JKUBOTHBIX M uenoBeka. [leprojpl OHTOreHe3a dYeloBeKa.
Crapenue U cMepTh Kak OMOJIOrMYECKHUE TPOLECCHI.

PasmHoxeHne u pazputue pacteHuid. ['ametodut m crnopodur. Meiio3 B KU3HEHHOM
nukie pacrenmit. OOpa3oBaHue crop B Tporecce wmeio3a. ['amerorenes y pacTeHUM.
OmnonoTBOpeHHE M pa3BUTHUE PACTUTEIBHBIX OPraHu3MoB. J[BOWHOE OILUIONOTBOPEHUE Y
IIBETKOBBIX pacTeHuil. OOpa3zoBaHUE U pa3BUTHE CEMEHH.

MexaHu3MBI PEryJIsLUU OHTOT€HE3a Y PACTECHUN U KUBOTHBIX.

JdemMoHcTpanuu

Hoprpetsl: C. I'. Hapamus, X. [lIneman.

Tabnuie! 1 cxembl: «BereraTuBHOE pa3MHOXKEHHE», « TUIBI OECHOIOT0 pPa3sMHOXKEHUS,
«Pa3MHOXEHHE XJIaMHIOMOHaAb», «Pa3MHOXkEHME IBIIIEHBD», «Pa3MHOXEHUE TUIPBD,
«Meiio3y, «XpomocoMmbl», «l'ameroreHes», «CTpoeHue SUIEKIETKH W CHEPMaTO30HIay,
«OCHOBHBIE CTauu OHTOreHe3ay, «IIpsmoe u HenpsAMoe pazBuTHe», «Pa3BUTHE MANICKOTO KyKay,
«Pa3Butne capanum», «Pa3zBuTme nArymku», «J/[BOMHOE OIIOZOTBOPEHHE Yy ILIBETKOBBIX
pacteHni», «CTpoeHHE CEeMSH OJHOAOJBHBIX M JIBYAOJBHBIX PACTEHUN», «JKM3HEHHBIA LHKII
MOPCKOW KanycTbl», «/KU3HEHHBIN [IUKI MXay, « KU3HEHHBIN LUK MANOPOTHUKAY, «KW3HEHHBIN
LIUKJI COCHBD».

O60opy0oBaHKE: CBETOBOI MUKPOCKOII, MUKPOIIPENapaThl AHIIEKIETOK U CIEPMaTO30U 0B,
Mozeinb «L UK pa3BUTHS JIATYILIKH».

JlabopaTtopHasi padora «/I3ydeHHe CTpOEHHMS TIOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

IIpakTuyeckasi pa6ora «BpIsiBIeHNE NPHU3HAKOB CXOJCTBA 3apOJBIINIEH MO3BOHOYHBIX
JKUBOTHBIX.

JlabopaTopnasi pabora «CTpoeHHEe OpraHOB Pa3MHOKEHUS BBICILIUX PACTCHUI.




Tema 11. I'eHeTuKa — HayKa 0 HACJIEACTBEHHOCTH M U3MEHYMBOCTH OPTraHU3MOB

Hcropust craHOBIEHUS © pPa3BUTHS TEHETUKH Kak Haykud. Paborter ['. Menaens,
I'. ne ®pusza, T. Moprana. Ponb oTedecTBEHHBIX YUYEHBIX B Pa3BUTUM TeHeTWKH. Paboter H.
K. Konsuosa, H. 1. BaBunosa, A. H. benosepckoro, I'. JI. Kapneuenko, FO. A. @ununuenko, H.
B. Tumodeepa-Pecosckoro.

OCHOBHbBIE T€HETUYECKNE MOHITHUS U CUMBOJIBL. [ OMOJIOTHUHBIE XPOMOCOMBI, AJIJICIbHBIC
TeHbl, albTEPHATUBHbIC MPU3HAKH, JOMUHAHTHBIA W PEHECCUBHBIA MPU3HAK, TOMO3UIOTA,
reTepo3uroTa, 4ucras JMHUA, THOpUAbl, reHoTul, (eHotun. OCHOBHBIE METOAbl T€HETHKHU:
THOPHIONIOTHYECKUH, HIUTOIOTMYECKHIH, MOJICKYIISIPHO-TeHETUIECKUH.

JdemoHcTpauuu

Hoptpetsr: I'. Mennens, 1. ne ®pus, T. Mopran, H. K. Konsuos, H. U. BaBunos, A.
H. benosepckuii, I'. /[. Kapnieuenko, 0. A. ®ununuenko, H. B. Tumodeer-Pecorckmii.

Tabnuibl U cxembl: «MeToJIbl TeHETUKNY, «CXEeMbI CKPEIIMBAHUS.

JladopaTopHasi pa6ora «/po3oduia kak 00bEKT FreHETHUYECKUX HUCCIEIOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBblii 3akoH MeHzens — 3akoH eAMHOOOpa3us
ruOpuoB mepBoro mokojenus. [IpaBuno gomuHupoBanus. Bropoi 3akoH Menzaenss — 3aKOH
pacuienjeHus npu3Hakos. L{uTonoruueckue 0CHOBBI MOHOTMOPUAHOTO CKpelMBanus. ['unoresa
YUCTOTHI FaMeT.

Ananusupyroniee — ckpemuBaHue.  [IpoMexyTOuyHBI ~ XapakTep  HaclIeJOBaHMS.
Pacuienienne npu3HaKoB pU HEMOJIHOM JOMUHUPOBAHUU.

JurnbpunHoe ckpemuBanue. Tperuit 3akoH MeHnens — 3aKOH HE3aBUCHMOIO
HacJIeJOBaHMsI IPU3HAKOB. L{uTOI0rN4YecKrie OCHOBBI IUTMOPUHOIO CKPEIIUBAHMUS.

CuenuieHHOe HaclieioBaHue Npu3HakoB. PaboTsl T. Moprana. CueruieHHOe HacleJOBaHue
T€HOB, HAPYLICHUE CLETUICHUS MEXIY TeHaMu. XpOMOCOMHAs TEOPUS HACIIEACTBEHHOCTH.

I'enernka nosa. XpoMOCOMHBIA MEXAaHHM3M OIpPEIENICHUS 10J1a. AyTOCOMBI U IIOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHBIi M TreTeporaMeTHbIM MoJ. ['eHeTmdeckas CTPYKTypa IOJOBBIX
xpomocoM. HacnenoBanne npu3HaKoB, CHEIJIEHHBIX € TIOJIOM.

I'enoTun kak nenoctHas cucrema. [lneroTponusi — MHOXKECTBEHHOE JIEMCTBHE TEHA.
MHoxecTBEHHBIH ayulenu3M. B3anMmoneicTBue HeaUIeNbHBIX T'€HOB. KOMIIIIEMEHTapHOCTb.
Onucras. [Tonmumepus.

I'eneTnyeckuii KOHTPOJIb DPAa3BUTUS PACTEHHMH, >KMBOTHBIX M YEJOBEKA, a TaKke
(U3HOIOrMYECKUX MPOIIECCOB, MOBEACHUS U KOTHUTUBHBIX QYHKIMI. ['eHeTnueckue MexaHu3Mbl
cUMOMOTreHe3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO3SIMH — Mapa3suT» U «XO35IMH — MUKPOOHOMY.
['eHeTnyeckue aceKThl KOHTPOJIS M U3MEHEHUS HACJIEICTBEHHON MH(pOpManuu B MOKOJIEHHIX
KJIETOK M OPTaHU3MOB.

JdemMoHcTpanuu

Iloprpersr: I'. Mennens, T. Mopras.

Tabauie! u cxembl: «IlepBrlii 1 BTopoil 3akoHbl Menaensa», «Tpetuil 3akon Mennens»,
«AHanu3upymrllee ckpenuBanue», «HenoiaHnoe nomuHupoBanuey, «CLEIIIEHHOE HAcIe10BaHUE
IMPU3HAKOB y Apo30oduib», «I'eHeTnka nonay, «Kapuorun yenosekay, «Kapruotun apo3opuiibs,
«Kapuotun nruus», «MHOKECTBEHHBIN auienn3M», «B3anMoaeicTBue reHoBY.

O6opynoBaHue: MOAENH JUIsl IEMOHCTPALlMU 3aKOHOB €AMHO00pa3us ruOpua0B MEPBOTO
MIOKOJIEHUSI U pAacIUEIUICHUs] NPU3HAKOB, MOJEIb JJI1 JIEMOHCTpPAlMM 3aKOHA HE3aBHUCHMOIO
HACJIEI0BAHMS NIPU3HAKOB, MOJENb ISl JEMOHCTPALMK CLEIJIEHHOTO HACIEA0OBAHUS IPU3HAKOB,
CBETOBOM MUKPOCKOI, MUKpompemnapar: «Jpo3opunay.

IIpakTnyeckas padora «3yyeHne pe3yabTaTOB MOHOTHOPHIHOTO CKPEIIMBAHUS Y
JIPO30(UITBD».

IIpakTnyeckass paodora «/3ydeHue pe3yapbTaTOB IUTHOPHIHOTO CKPELIMBAHUS Y
JPO30(QHITBD».




Tema 13. 3akoHOMepPHOCTH M3MEHYMBOCTH

B3aumogeiictBue renotuna u cpeapl npu popmupoBaHuu (eHotuna. M3MEeHYHMBOCTH
npu3HakoB. KauecTBeHHbIE W KOJUYECTBEHHbIE NpPHU3HAKU. Buabl  M3MEHYHUBOCTHU:
HEHACJICICTBCHHAs M HACJICACTBCHHAS.

MoaudukanoHHas ©3MEHUYUBOCTh. Poiib cpenbl B pOpMUPOBAaHUHN MOTUPHUKAIIMOHHON
n3MeHuuBocTH. HopMma peakumu npusHaka. BapuanuoHHBIA psii W BapuallMOHHAs KpHUBas
(B. Noranncen). CBoiicTBa MOIU(UKATTOHHONW N3MEHUYUBOCTH.

I'enorunudeckass u3MeHUYMBOCTh. (CBOMCTBA TEHOTHUIIMYECKON HM3MEHUYHMBOCTH. Buabl
TeHOTUITUYECKOW U3MEHYMBOCTH: KOMOMHATHBHASI, MyTallHOHHASL.

KomOunaTtuBHAs M3MEHYMBOCTh. MEi03 M TMOJIOBOM MPOIECC — OCHOBA KOMOMHATHBHOM
U3MEHUYUBOCTH. POJTh KOMOWHATUBHOM H3MEHYUBOCTH B CO3JAHMH I'€HETUYECKOTO pasHOOOpas3us
B IpeJiesiax OJHOTO BHJIA.

MyraimonHass MU3MEHYMBOCTh. Bujbl MyTanuii: reHHbIE, XpPOMOCOMHBIC, T€HOMHBIE.
CrnoHTaHHbIE W HWHIYLIUPOBAHHBIE MyTallUM. SJepHbIE M LMTOILUIA3MATUYECKHUE MYTallWH.
Comaruueckre W MOJOBble MyTanuu. [IpuumMHBI BOSHUKHOBEHHS MyTauuil. MyrareHbl M HX
BIIMSIHME HA OpPraHU3Mbl. 3AKOHOMEPHOCTH MYTAlMOHHOTO IpoLecca. 3aKOH FOMOJOTHYECKHX
panoB B HacneacTBeHHOM wu3MeHuuBoctd (H.W. BaBunoB). BuesnmepHas H3MEHUHMBOCTH U
HACJICACTBEHHOCTD.

Dnueenemurxa u 3NUSEHOMUKA, PONb INUSEHEMUUECKUX (DaKmopos 6 HACIe008aHUU U
UBMEHYUUBOCIU (DeHOMUNUYECKUX NPUZHAKOB Y OPSAHUZMOS.

JdemMoHcTpauuu

Iloprpetst: I'. ne ®pus, B. Moranucen, H. 1. Basunos.

Tabmuubl u cxembl: «Buasl u3MeHUHUBOCTHY», «MoaudukanroHHas H3MEHYUBOCTHY,
«KomOmHaTUBHAS N3MEHYMBOCTHY, «Meio3», «OmnoaoTBopeHuey, «I eHeTnyeckue 3a00eBaHus
yeoBeKay, «Buael myranuii».

OO6opynoBaHue: )KUBbIe W TrepOapHble 3K3eMIUISIPbl KOMHATHBIX PACTCHHM, PUCYHKH
(ororpadum) KUBOTHBIX C PA3TMYHBIMHA BUJIAMHU H3MEHUYUBOCTH.

JlaGopaTtopuass  pa6ora «/ccienoBaHue — 3aKOHOMEPHOCTEH — MOAM(UKALMOHHON
M3MEHUYHUBOCTH. [TocTpoeHNE BapUAILIMOHHOTO PSAJIa ¥ BAPUAIMOHHON KPUBOII».

IpakTnuyeckas padora «Mytauuu y 1po30¢uibl (Ha TOTOBBIX MUKPOITpenaparax).

Tema 14. I'eHeTHKa Yel0BeKa

Kapuotun denoBeka. MexayHapo/Has TporpamMMma HCCIEIOBAaHUS T€HOMa YeJIOBEKa.
MeTopl U3yueHusi TeHETUKU YelOBeKa: TeHealoTHYecKuil, OMIM3HEIOBbIM, ITUTOTeHETUYECKUH,
MOMYJISIIUOHHO-CTATUCTUYECKUH, MOJIEKyIsipHO-TeHeTnueckuii. COBpPEeMEHHOE OmpeiesieHre
TE€HOTHIA: TTOJITHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUITUPOBAHUE, B TOM yHcie ¢ momobto [THP-
ananmu3a. HacneactBennbie 3a0o0eBanms yenoBeka. [ eHHbIE 1 XpOMOCOMHBIE O0JIE€3HM YeIOBEKa.
bone3nn ¢ HacneACTBEHHON MpPeApacloiOKEHHOCThI0. 3HAYEHHWE MEIMIIMHCKONW TE€HETUKH B
MPEAOTBPAIIEHUH M JICUCHUM TEHETHYEeCKUX 3a00jeBaHUN uenoBeka. MeanKo-TeHEeTHUeCKOoe
KOHCYIbTHpOBaHHE. CTBONOBBIE KIETKU. [IOHATHE «T€HETHUECKOTO Ipy3a». DTHUECKUE aCIEKThI
MCCJIEI0BaHMH B 00JIACTH PEeIaKTUPOBAHKS T€HOMA U CTBOJIOBBIX KJIETOK.

I'enernyeckue (GakTOphbl MOBBIIIEHHOW YYBCTBUTEIHHOCTH UEIOBEKA K (PU3NYECKOMY H
XUMHUYECKOMY 3arps3HEHUI0 OKpYKaloIIed cpeapl. [ eHeTnueckas MpeapacioioKeHHOCTh
YeJI0OBEKA K IMaTOJIOTHM.

JdemMoHcTpauuu

Tabnuiel u cxeMmbl: «Kapuotun denoBeka», «MeToAbl U3Y4EHUs TEHETUKH YEIOBEKay,
«I"eneTnyeckue 3a00€BaHNS YCTIOBEKAY).

IIpakTuyeckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHOMN.




Tema 15. Centekuusi OpraHu3zMoB

JloMecTukanmsis W CeJNEKIUs. 3apoKICHUE CEJICKUMM MW JoMecTHKanuu. Yuenwe H.
W. BaBunoBa o LleHTpax NPOUCXOXKICHUS M MHOrooOpasusi KyJIbTypHBIX pacTeHuid. Poinb
CEJIEKIIMM B CO3JAHMM COPTOB PAaCTEHHMHM M MOpOJ XHUBOTHBIX. COpT, mopoza, mTaMM. 3aKOH
TOMOJIOTHYECKUX PAIOB B HacieACTBEeHHOW u3MeHunBoctu H. M. BaBuiosa, ero sHadeHue st
CEJIEKLIMOHHOM paboOThI.

Mertop! ceneKinoHHOM padoThl. MIcKyccTBEHHBII 0TOOp: MacCOBBIN U MHANBUAYAJIbHBIN.
Otanbl KOMOWHAIIMOHHOW celieKuH. VcrbITaHue mpou3BOaUTENe 1o motoMcTBY. OTOOp MO
TEHOTHITY C ITOMOIIBIO OIIEHKH (PEHOTHIIa TOTOMCTBA M OTOOP MO T€HOTHITY C MTOMOIIBIO aHAIN3A
JHK.

HckyccTBeHHBI MyTareHe3 Kak METOJ CENEeKIHOHHOW paboThl. PaguanuoHHBIA U
XUMHUYECKMH MyTareHe3 KakK MCTOYHUK MyTauud y KyJIbTYpHBIX (OPM OpPraHU3MOB.
Hcnonp30BaHue reHOMHOTO PEIaKTUPOBAHUS U MeTO10B pekoMOnHaHTHBIX JIHK i momydenus
MCXOJHOr0 MaTepuaa JUisl CEJIEKINH.

[Tonyyenne monuruiongoB. BuyTpuBumoBas ruOpuauzanms. bauszkopoacTBeHHOE
CKpelBaHue, uiu MHOpuauHr. HepoacTBeHHoe ckpeluBaHue, Wi ayTOpuauHr. I'etepos3uc u
ero mnpuuuHbl. Vcnonb3oBaHue rerepo3uca B cenekiuu. OraanéHHas rubpuau3anus.
[Ipeononenue Oecraoaust MEXBHIOBBIX THOpHIOB. JIOCTMIKEHHUS CEJIEKIMHM pPACTeHUH U
KUBOTHBIX. «3€1EHas peooYUsLY.

CoxpaHeHHe U U3Y4YEHHE I'€HETUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUN M HUX IHUKHX
poauyeit Ui CO37aHusl HOBBIX COPTOB U THOPHIIOB CEITLCKOXO3SMCTBEHHBIX KYIbTYp. HM3yuenue,
coxpameHue u ynpasieHue 2eHemudecKuUMu pecypcamu CelbCKOX03AUCMBEHHbIX U NPOMbICI0GbIX
JICUBOMHBIX 8 YETIAX YIYUUEHUS CYUeCmBYIOUUX U CO30aHUS HOBbIX NOPOO, JUHUL U KPOCCO8, 8
MOM Yucie ¢ NpUMEeHeHUeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUl, NepedosbiX udel u
NepcneKmu6HblX MexHOI02UlL.

JdeMoHcTpamun

Hoptpersr: H. . Basunos, U. B. Muuypun, I'. /. Kapneuenko, II. II. Jlykpsnenko, b.
JI. Acraypos, H. bopnoyr, /I. K. benses.

Tabnuie! 1 cxembl: «L{eHTpbl IPOUCXOKAEHUS U MHOT000Opa3usl KyJIbTypHBIX PACTEHUII,
«3aKOH TOMOJIOTMYECKHMX pSAJOB B HACIEACTBEHHOW W3MEHYMBOCTH», «METOIBI CENEKIUN»,
«Otnanénnas rudpuanszanusy, «MyrtareHes».

JlabopaTopHas padora «/3ydeHre COPTOB KyJIbTYPHBIX PACTEHUH U IOPOJ JOMAIIHUX
KUBOTHBIX).

JlaGopaTopHas padora «/3ydeHre METON0B CEIIEKIIUN PACTCHUI».

IIpakTnueckas padora «lIpuBuBKa pacTeHUN».

Ikckypeusi «OCHOBHBIE METO/bI U JTIOCTHMIKEHHUS CEJEKLIMU PAacTeHUH M KUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, TUIEMEHHYIO (pepMy, COPTOMCHBITATENbHBIM y4acTOK, B TEIUIMYHOE
XO035ICTBO, B JTaOOPATOPHUIO arpOYHUBEPCUTETA WIM HAYYHOT'O LIEHTPA)».

Tema 16. BuoTexHo/i0rusi U CHHTeTH4YecKasi 0MOJIOTUSA

OOBEKThI, HCIOJIb3yeMble B OHMOTEXHOJIOTMH, — KJIETOYHBbIE M TKAaHEBbIE KYJBTYpHI,
MUKpPOOPTraHU3MbI, HX XapaKTepuUcTUKa. TpaaulMOHHAas OMOTEXHOJIOTHA: XJeOoneueHue,
NOJy4eHHE KUCIOMOJIOUHBIX MPOIYKTOB, BUHOAEIHE. Mukpoouonorunueckuit cuure3. OOBEKTHI
MUKpoOurosiornyeckux TexHosaoruil. [IpousBoactso Oeiaka, aMUHOKUCIOT U BUTAMHHOB.

CozaHne TEXHOJIOTMM W MHCTPYMEHTOB  LIEJICHANIPABICHHOIO M3MEHEHUs W
KOHCTPYMPOBAHHUs TEHOMOB C II€JIBIO MOJYYEHHsI OPTaHU3MOB M X KOMIIOHEHTOB, COJIEP KAIINX
HE BCTpEYaroIuecs B NpUpoJie ONOCUHTETUYECKHE TYTH.

Kinerounas mnxenepus. MeToapl KyapTypbl KJIETOK M TKaHEW PAaCTEHUN M >KMBOTHBIX.
Kpunobanku. Comarnueckass rubpuauzanus U comMatudeckuid smOpuoreHes. lcmnosb3zoBaHue
TariOWJI0B B CENEKLUHMM pPACTeHM. [lonyuenue MoHOKIOHANbHbIX anmumen. Hlcnonvzoeanue
MOHOKNOHANbHBIX U NOAUKIOHATbHBIX anmumen 6 MeouyuHe. VICKycCTBEHHOE OIJIOZIOTBOPEHHE.



PexoHCcTpyKIMsL SMLEKIETOK W KJIOHUPOBAaHUE >KUBOTHBIX. METOJ TpaHCIUIAaHTAlUUH SAEP
KIIETOK. TexHonocuu 0300po6ienuss, KyJIibMusUpoBanus U MUKPOKIOHAILHO2O PA3ZMHONCEHUS
CeNbCKOXO3AUCMEEHHBIX KVIbIYD.

XpOMOCOMHAsI M TeHHasl UHKeHepHs. ICKyCCTBEHHBIN CUHTE3 T€Ha U KOHCTPYUPOBAHUE
pekomOunantubix JAHK. Cozdanue mpamnceennvix opeanuzmos. JIOCTHKEHUS U TEPCIIEKTHUBBI
XPOMOCOMHOM HM TEHHOM WHXXEHEpUHU. OKOJIOTHUYECKHE M OSTUYECKHE IpOOJeMbl TEHHOU
WHXXEHEPUHU.

Menununckue 6uorexnonoruu. [loctrenomuas udponas meaununa. [IL[P-muarnocTuxka.
MeTab010MHBIH aHaTH3, TEHOIICHTPUYECKHI aHaIN3 IPOTEOMa YeJIOBEKa JIJIsl OLICHKH COCTOSIHUS
€ro 3/10poBbs. Mcroyib30BaHUE CTBOJIOBBIX KJIETOK. TapreTHas Tepanus paka. 3D-0nonHxeHepus
JUTSE pa3paboTKH (DyHIaMEHTAIBHBIX OCHOB MEIUITMHCKUAX TEXHOJOTHMA, CO3/IaHUS KOMILIEKCHBIX
TKaHEH COYETaHHEM TEXHOJIOTHH TPEXMEPHOTO OMONPUHTUHTA W cKaddoaauHra A pereHus
3a71a4 NEPCOHATU3UPOBAHHON MEIULIUHBI.

Co3anrie BEKTOPHBIX BAKIWH C IIEJIbI0 OOECreYeHUus: KOMOMHHUPOBAHHOM 3alllMTHl OT
B030yauteneit OPBU, ycraHoBieHHe MOJICKYJISIPHBIX MexaHu3MoB (ynkimonupoBanus PHK-
COJIEpKAIINX BUPYCOB, BHI3bIBAIOIINX OCO0O0 OIMAaCHbBIE 3a00JICBaHMS Y€JIOBEKA M )KUBOTHBIX.

JdemMoHcTpauuu

Tabmumbl ¥ cxeMbl: «MCroap30BaHUE  MUKPOOPTaHU3MOB B MPOMBIIUICHHOM
MPOU3BOJCTBEY, «KieTouHast nH>xeHepus», «[ eHHas HHKEHEPUs».

JlabopaTopnasi pa6ora «/3yyenne 00beKTOB OMOTEXHOIOTHI.

IpakTuyeckasi padora «IlosydeHne MOJIOYHOKHUCIBIX IIPOLYKTOBY.

IKckypeusi «broTexHOI0rus — BayKHeHIas IpOoM3BOIUTENbHAsI CHJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHYECKOE MPOU3BOJICTBO)».

11 KUIIACC

Tema 1. 3apoxaenue u pa3BuTHe IBOJTIOMUOHHBIX MPeACTABJEHUA B 0MO0JI0THHI

OpomonmonHas Teopus Y. lapeuna. [Ipeanockuiki BOSHUKHOBEHUA AapBUHK3MA. JKU3Hb
Y Hay4dHas JearenbHocTs Y. JlapBuHa.

JBuwkymue cuibl sBoyonMM  BuAoB 1o Y. JlapBuHY (BbICOKass WHTEHCHUBHOCTH
pPasMHOXKEHHs OpPraHU3MOB, HACJIEJCTBEHHAas HM3MEHYUBOCTh, OOppba 3a CylIecTBOBaHHE,
€CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmnenne cuateTnyeckoit Teopun 3somonnu (CTI). HelttpanbHas Teopust 3BOIOLNY.
CoBpemeHHas IBOJIIOIIMOHHAs OHooryus. 3HaUYeHUE SBOJIOIMOHHON Teopuu B (POPMUPOBAHUU
€CTECTBEHHO-HAYYHOW KapTHUHBI MUDA.

JdemMoHcTpanuu

Hoptpetsl: Apuctorens, K. Jlunnen, XK. b.Jlamapk, 2. XK. Cent-Unep, XK. KroBbe,
Y. Japsun, C. C. UerBepukos, . U. lImansrayzen, Jxx. Xonnein, J. K. bemnses.

Tabmuuer u cxemsl: «Cuctema xuBoil mpupos! (o K. JIunuero)», «JlecTHHIA KUBBIX
cymects (1o Jlamapky)», «Mexanuszm (opMUPOBaHUS IPUCTTOCOOTICHUHN Y PACTEHUN U dKUBOTHBIX
(mo Jlamapky)», «Kapra-cxema mapmpyra nyremectsus Y. lapsuna», «Haxoaku Y. JlapBunay,
«Dopmbl 60pHOBI 32 cylecTBoBaHuE», «[lopoasl rony6eity, «MHorooOpasre KylnbTypHBIX pOpM
KamycTel», «l[loponbl JOMAIIHUX KHUBOTHBIX», «Cxema 00pa3oBaHUs HOBBIX BHJOB (IO
Y. HapBuny)», «Cxema COOTHOIIEHHUS IBIKYIIMX CHUJI HBONIOIUNY», «OCHOBHBIC TOJOXKEHUS
CUHTETHUYECKON TEOPUH IBOJIIOLIVI.

Tema 2. MuKpo3BOJIIOLUS U €€ pe3y/IbTaThl
[Tomynsmus Kak ayeMEHTapHas €IMHULA 3BOMIONUH. COBpPEMEHHBIE METOABI OLEHKU
TeHETUYECKOTO pa3HO00pa3us U CTPYKTYphI MOMyIsAui. M3meHeHne reHopoHaa MOMyIsSIUuN KakK



AIIEMEHTAapHOE SBOJIIOIIMOHHOE SBJIEHME. 3aKOH TIeHeTHueckoro pasHoBecus JIx. Xapau,
B. Baitn6epra.

OneMeHTapHble (DAKTOPHI (IBMXKYIIME CHIIBI) SBOJIIONMU. MYTallMOHHBIM TpoIiecc.
Komb6unarusHast u3MmeHUnBOCTSh. [peii reHoB — cirydaiiHble HEHANpaBiIeHHbIE HN3MEHEHHUS YaCTOT
aeneid B nomymsnusix. Iddekt ocHoBarens. dpgexm Oymoinounoco copaviuika. CHudiceHue
2EHeMmuU4ecKo20 pasHoobpasus: npudursl u creocmeus. llpossnenue sghghexkma Opetigha cenos 6
oonvwux u manvix nonyiayusx. Murparuu.  M3onmAuus  momynsiui:  reorpadudeckast
(mpocTpaHCTBEHHAas ), OroJoTHUYecKas (PEnpoIyKTUBHA ).

EcrecTBeHHbI 0TOOp — Hampabisiomuil (akTtop 3BoIrONHH. DOPMBI €CTECTBEHHOTO
oTOOpa: IBWKYIIMHA, CTAOMIM3UPYIOIIUN, pas3pbIBaloOmui (Iu3pynTuBHbIN). [lomoBoi oTOop.
Bo3HMKHOBEHME U HBOJIIOLUS COLIMATIBHOTO MTOBEACHUS JKUBOTHBIX.

[IpucnocoOaeHHOCT, OpPraHU3MOB KakK pe3ysbTaT MHUKpPO3BOJIOLWU. BoO3HHKHOBEHUE
npucnocoOIeHnit y opranu3mMoB. ApoMopho3sl ¥ uanoanantauuu. [IpuMeps! npucrnocodaeHuii y
OpraHu3MoB:  MopQojoruueckue, GU3MOIOTHYECKHUE, OHOXHMUYECKUE, [OBEJACHYECKUE.
OTHOCHUTEIBHOCTH IPUCIIOCOOIEHHOCTH OPraHU3MOB.

Bun, ero xpurepuu u crpykrypa. BumooOpa3oBaHue kak pe3ylbTaT MHKPOIBOJIOIHH.
Wzomsiust — kimroueBoil  akTop BUAooOpazoBanus. Ilyth u cmocoObl BUA000pa30BaHUS:
ajonarpuueckoe (reorpaduueckoe), CHUMMIATPUYECKoe (IKOJOTHYECKOE), «MTHOBEHHOE)
(monumonan3anuus, rudpuanzanus). JJIuTeIbHOCTh 3BOIIOIIMOHHBIX IPOLIECCOB.

Mexanuzmbl (OpMUPOBaHUS OMOJIOTUYECKOTO Pa3HOO0pasusl.

Ponp 3BOMIOLMOHHON OHOJOTMM B pa3pabOTKE HAYYHBIX METOJOB COXPAaHEHUs
O6unopa3zHooOpaszus. MUKPOIBOMIONUS U KOABOJIOLUS MMapa3uTOB W MX XO031€B. MeXaHU3MbI
(GOpMUPOBAHUS YCTOHYMBOCTH K aHTUOMOTHKAM U CIIOCOOBI OOPHOBI C HEM.

JdeMoHcTpamun

Hoptpertsr: C. C. YUerBepukos, J. Maiip.

Tabauiel ¥ cxembl: «MyTallMOHHAS U3MEHUNUBOCTBY, «lloMynsioHHas CTPYKTYpa BUIa,
«Cxema mposiBieHHs 3akoHa Xapau—BaiinOepra», «JIBmKymiye CHIIBI  3BOJIOIHNY,
«OKoyoTHYecKas HM30JALMS TMOMYJSIUM ceBaHCKON dopenn», «['eorpaduueckas H30IAUSL
JIMCTBEHHUIIBI CUOMPCKOM M JIMCTBEHHUIIBI Aaypckoit», «[lomyasimoHHbIe BOIHBI YMCIEHHOCTU
XMIIHUKOB U XKepTB», «Cxema JeicTBUA ecTecTBeHHOro otbopa», «®Popmbl OGOpbOBI 3a
CYIIICCTBOBAHUEY, «MHpycTpuanbHbId MEJIaHU3M, «OKuBspie HCKOIIaeMBIE»,
«[ToxkpoBUTENBCTBEHHAs: OKpacka >KHMBOTHBIX», «lIpemympexnaronias okpacka >KUBOTHBIX»,
«®Du3nonoruyeckue agantauuny, «I[IpucnocodbieHHOCTh OPraHUu3MOB U €€ OTHOCUTEIbHOCTbHY,
«Kputepun Buna», «Bunsl-aBoitHuku», «CTpykTypa BHIa B mpupone», «CrocoObl
BusooOpazoBanus», «l'eorpapuyeckoe  BumooOpazoBaHWe TPEX  BHUJAOB  JIAHJIBIIICHY,
«DKOJIOTHYECKOe BMJI000pa3oBaHMe BHUJOB CHHUI, «[lonumionasl pacteHuit», «KamycTHo-
peAeuHBbI THOpUI.

Ob6opynoBanue: repbapuy pacTeHUH, KOJJIEKIMM HACEKOMBIX, Yydesa MTHUIl U 3Bepel
IpUMepaMHu pa3jINyYHbIX MPUCIOCOOJIEHUH, Yydesa NTUIl M 3Bepel pa3HbIX BUJOB, repbapuu
pacTeHHi GJIM3KUX BUI0B, 00Pa30BABIINXCS PA3IMUHBIMU CIIOCOOAMHU.

JlabopaTopHasi paboTa «BbIsiBIeHIE H3MEHUNBOCTH Y 0COOEH OJIHOTO BUAAY.

JlaGopaTtopuass padora «IIpucnocoOneHnss OpraHu3MOB M HUX OTHOCHTENbHas
1EJIECO00PA3HOCTHY.

JlaGopaTopuas padora «CpaBHEHHE BHIOB 110 MOP(OIOTHIECKOMY KPUTEPHION.

Tema 3. Maxkpo3Boonus 1 eé pe3yJibTaThl

Metoael  u3ydeHus MakpolsBosmonuu. llaneoHTonormueckne METOABl  M3Yy4YEHUs
sBosonnu. [lepexonupie GopMbl U PrIIOreHeTHYECKHE PSAAbl OPIraHU3MOB.

buoreorpagpuueckue meronsl usydeHus osBosounu. CpaBHeHue ¢Giaopbl U (ayHbI
MaTepUKOB U OCTPOBOB. broreorpaduueckue oomactu 3emiau. BUabl-oHIEMUKU U PETTUKTHI.



DOMOPHOIOTHYECKHE U CPAaBHUTEILHO-MOP(HOIOTUYSCKUE METOMBI M3YYCHHS IBOJIIOIIHH.
I'eneTnyeckue MeXaHU3Mbl HBOJIIOLMHA OHTOTE€HE3a M TOSIBICHUS HSBOJIOLIUOHHBIX HOBLIECTB.
['omonornyHbie U aHAIOTMYHBIE OpraHbl. PynuMeHTapHble OpraHbl U aTaBU3Mbl. MOJIEKYIsIpHO-
reHeTUYeCKue, OWOXMMHUYECKHEe ¢  MaTeMaTH4YeCKHe METOAbl HM3YyUEHHUS  HBOJIOLHUU.
['omonornynbie TeHbl. COBpeMEHHBIC METOIBI TOCTPOCHHUSI (PHIIOTEHETUIECKHX JICPEBHEB.

XPpOMOCOMHBIE MYTALIMHU U 3BOJIFOLIMS T€HOMOB.

OO0mue 3akoHOMEpHOCTH  (mpaBwia)  3BOMOUUU. [lpunyun  cmenvl  QYyHKYULL.
HeoOpatumocTs 3Bostonuu. AnantuBHas paguaiys. HepaBHOMEpHOCTh TEMIIOB SBOIOIHIH.

JdemMoHcTpanuu

[optpetst: K. M. bap, A. O. KoBaneckuii, @. Mroiuep, J. ['ekkensb.

Tabnuiet u cxembl: «DUITOTEHETUYECKHIA P JTOMIAIN», «APXEONTEPUKCY», «3BEPO3yObIe
amepb», «Creronedans», «Punnodursy, «CemeHHbIe mTanopoTHUKNY, «buoreorpaduueckue
30HBI 3emun», «Jllpelid koHTHHEHTOBY», «PenmukThl», «HawanmpHbie cTaguu 3MOPHOHATBHOTO
Pa3BUTHUS IO3BOHOYHBIX JKUBOTHBIX», «[ 'OMOJIOTMUHBIE Y AaHAJIOTUYHBIE OpraHbDy, «PyIuMeHTbI»,
«ATaBU3MBIY, «XpPOMOCOMHBIC HAOOPHI YEIOBEKAa W IIHMMIIaH3E», «l JTaBHBIC HAMpPaBICHUS
IBOMTIOIHINY, «O0I1IHe 3aKOHOMEPHOCTH SBOJIIOLIHH.

OO6opynoBaHue: KOJUICKINH, TepOapud, MYJSDKH HCKOMAeMBIX OCTaTKOB OPraHU3MOB,
MYJISDKM TOMOJIOTMUYHBIX, AHAJIOTMYHBIX, PYJMMEHTAPHBIX OPraHOB M AaTaBU3MOB, KOJUIEKLUU
HACEKOMBIX.

Tema 4. IIpoucxoxaeHue U pa3BuTHE KU3HU HA 3eMuie

HayuHble rumoresbl NpPOUCXOXKICHUS KU3HU Ha 3emsie. AOHOreHe3 M IMaHCHEPMHUS.
JloHay4Hble TpEACTaBICHUS O 3apOKJICHUM JKU3HU (KpeauuoHu3M). ['Mmoresa MOCTOSHHOTO
camo3aposKJIeHUs )KU3HU U e€ onpoBepkeHue onbitamu @. Peau, JI. Crnamtanuanuy, JI. [lacrepa.
[TpoucxosxaeHne Ku3Hu U aCTPOOUOIIOTHSL.

OcHoBHbI€ ATanbl HeOpraHu4eckon 3Botonuu. [ lnanerapuas (reosornyeckas) IBOJIOLHUS.
XuMHUUecKasi 3BOJIOLMS. AOHOreHHBIH CHUHTE3 OPraHMYECKHX BEILIECTB W3 HEOPraHUYECKHUX.
Omnpit C. Muinepa u I'. FOpu. O6pazoBanue nonumepos n3 MoHoMepoB. KoanepBarHas runoresa
A. W.Onapuna, rumnore3a nepBu4yHoro OynboHa JDk. XonneiiHa, reHeTHYeckas THMIIOTE3a
I'. Ménnepa. Pubosumel (T.Yek) m rumoreza «vmupa PHK» V. T'mnbGepra. ®opmupoBanue
MeMOpaH U BO3HUKHOBEHHE MPOTOKJIETKH.

Uctopus 3emnu u wmeroasl e€ wu3yueHus. lckomaemble OpraHMYECKHE OCTATKH.
['eoxponoyorust u e€ Meroasl. OTHoOcuTenbHass U aOCOJIOTHAask  T€OXPOHOJOTHS.
['eoxpoHoOrMUeckast mKasa: 30Hbl, 3pbl, IEPUObI, FTTOXH.

HavanpHble aTanel opraHndeckoi 3Bomtonuu. [losBneHne u 3BOIIOLUS MEPBBIX KIETOK.
Opomtonuss Merabonu3zMa. Bo3HukHOBeHHE mepBbIX sKocucTeM. CoBpeMEHHbIE MUKpPOOHBIE
OMOIUIEHKM Kak aHajor MepBbIXx Ha 3emse coodmectB. Ctpomaronutsl. IlpokapuoTel u
9YKapUOTHI.

[Tpoucxoxxaenue 3ykapuoT (CUMOMOTreHe3). DBONIOLMOHHOE MPOUCXOKICHUE BUPYCOB.
[IpoucxoxaeHne MHOTOKJIETOUHBIX  OpPraHW3MOB. BO3HUKHOBEHHWE OCHOBHBIX TPy
MHOTOKJIETOYHBIX OpPraHU3MOB.

OcHOBHBIE 3Tallbl 3BOJIONUM BBICHIMX pacTeHud. OCHOBHbIE apoMOpP(O3bl PACTEHUH.
Brixon pactennii Ha cymry. [losBiieHnEe cIOpOBBIX pacTeHUH 1 3aBOeBaHKe UMU cyllid. CeMEHHbIE
pactenus. [IponcxoxaeHne NBETKOBBIX PACTEHUM.

OcCHOBHBIE 3Talbl IBOJIOLUHM KUBOTHOTO Mupa. OCHOBHBIE apoMOp(o3bl KUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX TUIOB. IlepBbie XOopoBbIE
XKHUBOTHBIC. J)KHU3Hb B BOJIE. DBOJIOIMS MMO3BOHOYHBIX. [IponcxoxaeHre ampuOuil 1 penTUiIvii.
[Ipoucxoxaenne miekonuTaromux W OTUI. [lpuHIMN KitoueBoro apomopdoza. OcBoeHHE
0€CII03BOHOYHBIMU U I03BOHOYHBIMH KHBOTHBIMH CYIIIH.

PazButue xu3HM Ha 3emiie IO ApaM U MePUOoIaM: apXei, MPOTepO30H, maeo30i, Me3030H,
KaifHo30H. O0111ast XapaKTepUCTHKa KJIMMaTa U reoJ0rHYeckux npoueccos. [losiBnenue u pacuser



XapaKTEpHBIX OpPraHU3MOB. YTJeoOpa3oBaHUE: €ro YCIOBUS W BIMSHHME Ha Ta30BBI COCTaB
aTMocdepshl.

MaccoBble BBIMUpaHHUSI — 9KOJIOTMUECKHE KPU3UCHI Ipouuioro. IIpuduHbl U ciaeacTBus
MacCOBBbIX BhIMHpaHH. COBPEMEHHBIM IKOJIOTHYECKUN KpHU3HUC, ero ocoOeHHocTu. [Ipobiema
coxpaHeHus OMopa3Hoo0pas3us Ha 3emiie.

CoBpemeHHas cucTteMa opranuyeckoro mupa. IlpuHuuns! kiaccudukay opraHu3MoB.
OCHOBHBIE CHCTEMAaTUYECKUE TPYIIIBI OPTaHU3MOB.

JdemoHcTpauuu

Hoptpetsr: ®. Penu, JI. Cnamnannanu, JI. [lacrep, WM. U. MeunukoB, A. W. Onmapumn,
k. Xonaeitn, I'. Mémnep, C. Muep, I'. FOpu.

Tabmaunbl u cxembl: «Cxema omnbita @. Penuy, «Cxema onbita JI. [Tactepa mo uzyueHuro
caMo3apokeHus: xKu3Hm», «Cxema omnbita C. Mumiepa, I'. FOpu», «3Tanbsl HeopraHUYeCKOi
’BOIIOLIMNY, «['eoXxpoHosoruueckas mkana», «HadanpHbple 3Tanbl OpraHUYECKOW 3BOJIIOLMMY,
«Cxema 00pa3oBaHUs IYKApUOT MMyTEM cuMOHnoreHe3ay, «CrucremMa skuBoi npupoab», «CTpoeHue
BUpyca», «Apomopdo3bl pacTeHuid», «PuHHOPUTB, «OIHOKIETOUHBIE BOJOPOCINY,
«MHOrokneTouHble Bogopocin», «Mxu», «llanopotHukn», «l'on0ceMeHHBIE pacTEHUA,
«Opranbl 1IBETKOBBIX pacTeHHil», «(CxeMa pa3BUTHS >KUBOTHOTO MHpPa», «ApoMopdo3bl
JKUBOTHBIX», «lIpocreitmme», «KumeunononoctHeieyn, «llmockue yepBu», «HineHHUCTOHOTHER,
«Pw10B1», «3eMHOBOAHBIEY, «lIpecmbikatomuecs», «lItutby, «Mnekonurawomue», «Pa3Butue
JKU3HU B apXeuckol spey», «Pa3BUTHE XU3HU B MPOTEPO3OMCKOU 3pe», «Pa3BuTue KU3HU B
IIaJIC030MCKOM dpe, «Pa3BUTHE KU3HHU B ME3030MCKOM 3pe», «Pa3BuTHe )KU3HU B KaHHO30MCKOU
3pe», «CoBpeMEeHHas CUCTEMA OPTaHUYECKOT0 MUPAY.

ObopynoBanue: repdapul  pacTeHU Ppa3IMYHBIX OTACJIOB, KOJUICKIIMM HACEKOMBIX,
BJIQXKHBIE Ipenaparbl >KMBOTHBIX, PAaKOBHHBI MOJUIIOCKOB, KOJUJIEKIIMM HWIJIOKOXKHX, CKEJEThl
MO3BOHOYHBIX JKMBOTHBIX, 4Yydeja NTHUIl U 3BEPEH, KOJUIEKIMH OKaMEHEJIOCTEH, IOJIEe3HBIX
MCKOIIAEMBbIX, MYJISIKH OPraHUYECKUX OCTaTKOB OPTaHU3MOB.

BupryanbHas nadoparopHasi padora «Moaenuposanue onbiToB Musuiepa—tOpu 1o
M3YYEHUIO a0MOTEHHOTO CHHTE3a OPraHMYECKUX COSAMHEHUN B IEPBUYHON aTMochepe».

JlabopaTtopnasi pa6ora «/I3ydeHre u ONHMCAHME MCKONAEMBIX OCTaTKOB JIPEBHUX
OpPTaHU3MOBY.

IpakTnyeckass padora «3yyeHne o0coOEHHOCTEW CTPOEHHS PpACTEHHMH pa3HbIX
OTJIEJIOBY.

IIpakTuyeckas padora «3yueHne ocoOEHHOCTEN CTPOEHUS TO3BOHOYHBIX KUBOTHBIX ).

Tema S. IlpoucxoxaeHue 4e10BeKa — aHTPONOreHe3

Paszpnensl u 3agaun anTponosiornv. MeToasl aHTPOIOJIOTHH.

CraHOBIIEHHE TPENCTABICHUN O MPOUCXOXKJICHHUU YENOBEKA. Peauruo3Hbie BO33pEHHUS.
CoBpeMeHHbIE HAYUHbIE TEOPHH.

CxoacTBO uenoBeKa C JKUBOTHBIMU. (CHCTEeMaTHYeCKOe TMOJOKEHUE YelIOBEeKa.
CBuzerenbcTBa CXOJACTBA YEJNOBEKAa C JKMBOTHBIMHM: CPaBHHUTEIbHO-MOP(]OIOrHuecKue,
sMOpHonornyeckue, (U3NOIOro-OMOXUMUYECKHEe, TNOoBeAeHYeckre. OTINYMs YeloBeKa OT
JKUBOTHBIX. [IpAMOX0KI€HNE U KOMIUIEKC CBSI3aHHBIX C HUM INPHU3HAKOB. Pa3BuTHE TOJOBHOTO
MO3Tra ¥ BTOPON CUTHAIbHOU CUCTEMBI.

JBuwxymue  cuibl  (pakTopel)  aHTpoONoOreHe3a: OWOJIOTMYECKUE,  COI[MAJIbHBIE.
CooTHolleHre OUOJIOTUYECKUX U COLMANIBHBIX (PAKTOPOB B aHTPOIOTeHE3E.

OcHoBHbIE CTaIMM aHTpoOIIOreHe3a. PaHHue yeaoBekooOpazHble 00e3bsiHbI (IPOKOHCYJIbI)
U paHHHE TIOHTHIBI — O0IIUE MPEIKH YeTOBEKOOOPa3HBIX 00€3bsH U JIOJIeH. ABCTPATIONUTEKN —
JIBYHOTHE MpEnKu JiroAeil. YeloBek yMelbld, MepBble M3TOTOBICHHUS Opynuil Tpynaa. Yenoek
IPSIMOXOJIAIINI W TIEPBBIN BBIXOJ Jtojel 3a mpeaensl Adpuku. YenoBek reinenpoeprekuii —
001IMii MpeoK HeaHAePTaIbCKOTO YEJIOBEKa U YEJIOBEKa pa3yMHOro. YemoBek HeaHIepTaIbCKU



Kak BHUJ JIFOJEH XOJIOJHOrO KiauMmara. YernoBeK pa3yMHBbI COBPEMEHHOIO THIA, JCHUCOBCKUN
YyeJlIoBeK, OCBOEHNE KOHTUHEHTOB 3a npenenamu Adpuku. [laneoreneTuka u najieoreHOMHKA.

DBOIIIOLUSL COBPEMEHHOTO uenoBeKa. EcTecTBeHHBIH OTOOp B MOMYISANMAX YEJIOBEKa.
Myranuonsslit porecc U noaumopusm. [lomynsiuoHHbIe BOIHBI, Ipeii() reHoB, MUTpaLus U
«3¢ ekt ocHOBATENS» B MOMYIALUAX COBPEMEHHOTO YEIOBEKA.

Yenoseueckue pacwl. [lonstue o pace. bonbiue pacel: eBponeouHas (eBpasuiickas),
aBCTPAJIO-HErPOMIHAsA (PKBAaTOpHAJIbHAs), MOHIOJION/IHAsA (a3uaTcKo-aMepuKaHcKasi). Bpems u
IyTH pacceleHHs 4YeloBeKa IO IuiaHere. EnuHCTBO 4enmoBeyeckux pac. Hayunas
HECOCTOSTENILHOCTh pacu3Ma. [Iprucnoco01eHHOCTh YenoBeKa K pa3HbIM yCIOBUSM OKpYXKaroIen
cpensl. BnusiHue reorpaduyeckoil cpensl U apedda reHoB Ha MOPQOJIOTHUIO U (HU3HOIOTHIO
YeJI0BEKa.

MexaucuuIiMHapHele  MEeToAbl B (Gu3nueckoil (OMOJOTrHYecKOol) aHTPOIOIOTHH.
OBOJIIOLMOHHAsA ~ AHTPOIIOJIOTMST M [AJCOAHTPOIIOJIOTHSI  YEJIOBEUYECKUX  MOMYJISALHUM.
buoconuanpHple  HCClleqOBaHUSA — NpPUPOJbI  uenoBeka.  MccinegoBaHue — KOIBOIIOLUU
OMOJIOrM4YECKOIr0 U COLUAIBHOIO B YEJIOBEKE.

JdemoHcTpaumuu

Ioptpetst: Y. JdapBun, JI. JIuku, A. A. Porunckuit, M. M. ['epacumos.

Tabouiel 1 cxembl: «MeTonbl  aHTpOIONIOTUN», «['OTOBHOW MO3T  4YeJIOBEKay,
«YenoBekooOpa3Hble 00€3bsiHB), «CKeNeT YelloBeKa M CKeJeT MHMMIIaH3e», «PyauMeHTsl u
aTaBU3MbI», «JIBWXKyIIME CHUJIBl AHTPOIOreHe3a», «OBOJIOLMOHHOE JIPEBO YEJIOBEKAY,
«ABcTpanonutek», «4enoBek ymenblity, «HenoBek npaMoXoasiuii», «J{eHUCOBCKHUM 4eloBEK»
«Heanpepranpup», «KpomanboHIbD, «lIpeaku dyenoBeka», «ITallbl 3BOJIIOIUN YEIOBEKAY,
«Pace1 yenoBekay.

O6opyaoBaHue: MYJISKA OKAMEHEJIOCTEeH, MPEeIMETOB MaTepruaibHOU KYIbTYPhl MPEIKOB
4eloBeKka, penpoaykiuu (pororpaduu) KapTHH ¢ ME(POTOTUICCKIMHE U OUOJICHCKIMHE CIOKETaMH
MIPOUCXOXKICHUS YeloBeKa, (ororpaduu HAXOJOK HCKOMAEMBIX OCTAaTKOB YeNOBEKa, CKENeT
YyeJioBeKa, MOJIENb Yepera 4eloBeKa M yeperna LIMMIaH3€, MOJIENb KUCTH YEJIOBEKa M KHCTU
HIMMIIaH3€, MOJIEJIH TOpCa MPEJKOB YEIOBEKa.

JlabopaTopuasi pa6ora «/3yueHne OCOOEHHOCTEl CTpPOEHHUsl CKeleTa ueloBeKa,
CBSI3aHHBIX C MPSAMOXOKICHUEM).

IIpakTuyeckasi padora «l3yueHne HKOJIOTMYECKUX aJanTaluil 4YeIOBEKay.

Tema 6. DJxonormss — Hayka O B3aHMOOTHOIICHHSIX OPraHU3MOB H
HAJOPraHU3MEHHbIX CHCTEM C OKpY Kalouen cpeaoi

3apoxaeHue W pa3BUTHE OSKojoruu B Tpyaax A.I'ym6onsara, K. ®@.Pymse, H.
A. CeseproBa, J. I'ekkensi, A. Tercnu, B. H. CykauéBa. Paznenst u 3amaun skonoruu. CBsizb
DKOJIOTHH C IPYTUMU HayKaMH.

Metoap! 3xonoruu. IloneBsie HaOMOAEHNU. DKCIEPUMEHThI B AKOJIOTMU: NPUPOIHBIE U
nabopatopHble. MoaenupoBaHie B 3KOJIOIMU. MOHUTOPUHT OKpYXarollel Cpesbl: JIOKAIbHBIM,
pPErHOHANIbHBIN U TJI00AILHBIN.

3HaueHue SKOJIOTUYECKUX 3HAHWM JUIS 4YelIoBeKa. DKOJIOTMYECKOE MHPOBO33PEHHE Kak
OCHOBa CBf3€H 4eJIOBEUeCTBA C MNpUpoaod. POpMHUpPOBAHHE DKOJOTHYECKOW KYJIbTYphl M
HKOJIOTMUECKON IPaMOTHOCTH HACEJICHUS.

JdemMoHcTpauuu

Ioptpetst: A. 'ym6onpar, K. @. Pynee, H. A. CeBeproB, DO. 'ekkens, A. Tencnu, B.
H. Cykaués.

Tabnuuel u cxemsbl: «Pa3ziensl skog0rumn», «MeToasl sKoI0orun», «CxemMa MOHUTOPHHTA
OKPYKaIOIIEeH Cpeb».

JlabopaTopHas padora «/3ydeHre METOLOB YKOJIOTHYECKUX UCCIIETOBAHUI.

Tema 7. Opranusmsl u cpea o0UTAHUSA



Okonorndyeckue (HakTopel M 3aKOHOMEpPHOCTH HX jAedcTBus. Kiaccudukarus
JKOJIOTUYECKHX  (pakTOpoB:  aOmMOTHYECKHe, OwoThueckwe, aHTpomoreHHeie.  OOmue
3aKOHOMEPHOCTH JAEUCTBHs dKoyoruueckux (akropos. IlpaBuno muaumyma (K. Hlnpenrens,
10. JIn6ux). TonepaHTHOCTh. DBPUOMOHTHBIC U CTEHOOMOHTHBIE OPTaHU3MBI.

Aobnornueckue pakTopsl. CBET Kak 3KOJOTHUECKUil GakTop. [lelicTBrue pa3HbIX y4acTKOB
COJIHEYHOT'O CIIEKTpa HAa OPraHU3Mbl. ODKOJOTMYECKHE TpYNIbl PACTEHUW M JKUBOTHBIX IO
OTHOILIIEHHUIO K cBeTy. CUrHaIbHAas pojib cBeTa. DOTONneproiu3m.

TemnepaTtypa kak skonoruyeckuil Qaxrtop. [eiicTBue TemmepaTrypbl Ha OpPIraHU3MBIL.
[TolKuIOTEpMHBIE U TOMONOTEPMHBIE OPIaHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

Brnaxnocts kak 3xonoruyeckuit ¢akrop. I[Ipucnocobnenuss pacTeHud K MOAAEp KaHUIO
BojHOro Oananca. Kiaccudukamms pacTeHMid 1O OTHOIIEHHIO K Boje. llpucnocoGnenus
JKMBOTHBIX K U3MEHEHHIO BOJIHOTO PEXUMa.

Cpensl oOuTaHMs OPTaHU3MOB: BOJHAs, HA3€MHO-BO3IYILIHAs, MOYBCHHAs, TTyOWHHAs
MOJMOYBEHHAsA, BHYTpUOpPraHusMeHHas. DU3MKO-XMMHYECKHE OCOOCHHOCTH cpell OOUTaHus
opranu3MoB. [Ipucrnocobiaenns opranu3MoB K )KU3HU B pa3HBIX cpeiax.

buonornueckue putMmbl. BHeniHue u BHyTpeHHHE pUTMbl. CyTOYHBIE U TOJIUYHBIE PUTMBI.
[Tprcnioco01eHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSAM YCIOBHUH KU3HHU.

Xuznennsle ¢opmbl opranu3moB. [lonstue o xuzHeHHoil hopme. KusHeHHble Gopmbl
pacTeHMii: JAepeBbs, KYCTapHUKH, KYCTapHUYKH, MHOIOJETHHE TPaBbl, OJHOJETHHE TPAaBBI.
Kuznennole (QOpPMBI KUBOTHBIX: THUAPOOMOHTHI, T€OOMOHTHI, a’poOUOHTHL. (coOeHHOCTH
CTpOEHUS 1 00pa3a KU3HU.

buotnueckue ¢akropel. Buabpl OHOTHYECKMX  B3aUMOJCHCTBUN: KOHKYPEHLHS,
XHUIIHUYECTBO, CUMOM03 1 ero (opmel. [lapasutusm, xoomepars, MyTyajTu3M, KOMMEHCATU3M
(KBapTUpaHTCTBO, HaxyieOHM4YecTBO). Herpoduyeckne  B3auMMOIEHUCTBHS  (TONMUYECKHUE,
dopudeckue, dadbpuyeckue). 3HAYCHHE OMOTHYCCKHX B3aWMOJCUCTBUN JUISI CYIIECTBOBAHHS
OpraHu3MoB B cpesie ooutanus. [IpuHIUTT KOHKYPEHTHOTO UCKIIFOUEHUSI.

JdemMoHcTpauuu

Tabauirel U cxeMbl: «Kkojorudeckue (GpakTopbl», «CBETOBOW CHEKTP», «IKOIOTUYECKUE
IPYIIbI )KUBOTHBIX IO OTHOILLIEHUIO K CBETY», «TeIIOKpOBHBIE )KUBOTHBIE», «XO0JIOAHOKPOBHBIE
KHUBOTHBIE», «Du3HONOrHYecKre aJanTaluu XHUBOTHBIX», «Cpenbl OOUTaHUS OpPraHU3MOBY,
«buonoruyeckue putMb», «KusHeHHble HOpMBI pacTeHui», « Ku3HeHHbIE POPMBI )KUBOTHBIX,
«OKOCHCTEMA IIUPOKOIMCTBEHHOIO JiEca», «IKOCUCTEMA XBOMHOro Jiecay», «llemu muraHus»,
«XuHuvectBoy, «Ilapasutuzmy», «Konkypenuus», «Cumonosy», «KommeHcanuzmy».

Ob6opynoBanue: repbapu pacTeHUl M J>KUBOTHBIX, HPUCHOCOOJEHHBIX K BIUSHHIO
pPa3IUYHBIX  DKOJOTHYECKUX  (PaKTOpPOB, TepOapuu  CBETOJNIOOMBBIX, TEHENIOOUBBIX H
TEHEBBIHOCIMBBIX PACTEHHH, CBETONIOOMBBIE, TEHEIIOOUBBIE W TEHEBBIHOCIUBBIE KOMHATHBIE
pacTeHusi, rep0apuu U KOJUIEKIIMU TETIOM00UBBIX, 3SMMOCTOMKHIX, MOPO30yCTONYNBBIX pacTEHU,
yyderga MNTUI M 3Beped, repOapuu pacTeHWH, OTHOCAIIMXCA K TUrpopuTaMm, KcepopuTam,
Me30(¢uTaM, KOMHaTHbIE paCTEHUS JAHHBIX TPYII, KOJUIEKIIUH KUBOTHBIX, OOMTAIOIINX B Pa3HBIX
cpedax, TrepbapuM M KOJUIEKLMM pAcTeHUWH M JKUBOTHBIX, OOJajaroluX 4YepTaMu
MPUCTIOCOOJEHHOCTH K CE30HHBIM M3MEHEHHUSIM YCIOBUH JKM3HM, repOapuul U KOJUIEKIUHU
pacTeHU M KUBOTHBIX PA3JIUYHBIX KU3HEHHBIX (OPM, KOJUIEKLIUU KUBOTHBIX, YIACTBYIOIUX B
Pa3IUYHBIX OMOTUYECKUX B3aUMOJICHCTBUSAX.

JlaGopaTopHasi padora «BpIsiBIeHHE TPUCTIOCOOICHUI OPraHU3MOB K BIUSTHUIO CBETA.

JlabopaTopHasi pa6ora «BbisiBieHHEe MNPUCIOCOOIEHUI OpPraHM3MOB K  BIMSHUIO
TEMIIEPATYPBI».

JlabopaTopHasi padora «AHATOMUYECKHE OCOOEHHOCTH pPACTEHHUH W3 pa3HBIX MeECT
oOUTaHUSY.

Tema 8. Iko0rust BUAOB U MOMYJISILUIM



DKOJOTHYECKHE XapaKTePUCTHKU monyisaiuu. [lomymsiiust kak Ouosiornyeckas CucTeMa.
Pons HeomHOpomHOCTH cpefpl, puznueckux OapbepoB W OCOOCHHOCTEW OMOJIOTHH BHAOB B
(GhOopMUPOBAHUU TPOCTPAHCTBEHHOM CTPYKTYPHI OMyJisiiii. OCHOBHBIC TIOKA3aTEIH MTOMYJISIIH:
YUCIIEHHOCTh, TUIOTHOCTb, BO3pACTHAas W IOJIOBasg CTPYKTYpa, POKIAEMOCTb, MPUPOCT, TEMI
pocTa, CMEPTHOCTh, MUTPAIIUS.

DKojoruyeckas CTpykrypa nonyssinud. OueHKa 4YHUCICHHOCTH Momyssuuu. JluHamuka
MOMYJISIUUU U €€ peryisiuua. buoTuyeckuil moTeHuan nomnyisiuui. MoaenmpoBaHue JUHAMUKA
nonyisinuu. KpuBble pocta 4YucCIeHHOCTH mnomyisuud. KpuBble BbDKMBaHMSA. Peryisius
YUCICHHOCTH TOMYJISAIUNA: POJh (PAKTOPOB, 3aBUCSIIUX M HE 3aBUCAIIMX OT IUIOTHOCTH.
DKOJIOTHYECKHUE CTpaTeruu BUnoB (r- u K-ctparerun).

[Tonatue 00 oKojormyeckod Humie Buaa. MectooOuTanue. MHOroMepHas MOJEIb
skosiornyeckol Humun .M. Xarunncona. Pazmepsl skosorndyeckoid Humu. [loreHnuansHas u
peann30BaHHAas HUILIU.

Bun kak cucrema monynsuuid. Apeanbl BUIOB. BuIbl MU MX KU3HEHHBIE CTPATETUH.
DKOJIOTUYECKHE DKBUBAJICHTHI.

3aKOHOMEPHOCTH TIOBEACHUS W MUTrpalMid >KUBOTHBIX. buojoruueckue WHBa3UU
Yy>KEPOJHBIX BUIOB.

JdeMoHcTpamun

[optper: Ix. . XaT4nHCOH.

TabGauirel ¥ cxeMbl: «IKOJIOTUYECKUE XapaKTePUCTUKHU MOMYISIIIK», «II[pocTpaHcTBeHHAs
CTPYKTypa mnonyisuun», «Bo3pacTHble mnupaMuasl TOMyIsun», «CKOpPOCTh 3aceieHus
MOBEPXHOCTU 3eMJIM pPa3IMYHBIMM OpraHudMamu», «Mojaenb 3Kojoruueckoil Humm JIx.
N. XaTuuHCOHAY.

ObopynoBanue: repoapuu paCTeHUH, KOJUICKIIUN KUBOTHBIX.

JlaGopaTopnas padora «lIprucnocoOneHns ceMsH pacTeHHI K PacCEICHUIO.

Tema 9. Jko0rus coodmecTB. IKOJIOTHYECKHE CHCTEMBI.

CooOmiectBa opraHu3MoB. buoieHos u ero crpykrypa. CBsi3u MeXAy OpraHU3MamH B
OuoleHo3e.

Okocuctema kak oTkpbiTag cuctema (A. JIx. Tencnu). @DyHKUIMOHANBHBIE OJIOKU
OpPraHU3MOB B HKOCHUCTEME: IMPOJYLEHTbI, KOHCYMEHTBHI, peAyleHThl. Tpoduueckue ypoBHH.
Tpoduyeckue nenu u ceru. Abuornyeckue 00ku 3kocucteM. [1ouBBI M WIIBI B 3KOCHCTEMAX.
KpyroBopoT BEHIECTB U MOTOK 3HEPTUU B IKOCUCTEME.

OcHoBHBbIE ITOKa3aTean 3KocucTeMbl. buomacca u npoaykius. OK0JIOrHYeCKUe MUPaMHIbl
quces, OMOMacChl U SHEPTUHU.

Hunamuxa KOCUCTEM. Kamacmpoguueckue nepecmpouKu.
@nykmyayuu. HanpaBieHHble 3aKOHOMEPHBIE CMEHBI COOOIIECTB — cykieccuu. [lepBuuHble U
BTOpPUYHBIE CYKLIECCHM M UX NPUYUHBL. AHTPOIIOT€HHbIE BO3JCHCTBUS Ha CYKIIECCHHU.
KnumakcHoe coobmectBo. buopazHooOpasue M IMOJHOTa KpPYroBOpOTa BELIECTB — OCHOBA
YCTOMYHUBOCTU COOOIIECTB.

[TpupoaHbIe SKOCUCTEMBI. DKOCUCmeMbl 03€p U peK. DKOocucmemvl MOpell U OKeaHOs.
DKocucmemvl myHOp, 1€cos, cmenei, nyCmbliHb.

AHTpPOIIOTEHHBIE  JKOCUCTEMBI. Arposkocucrema. ArponeHo3. Pasmuums wMexny
AQHTPONOTEHHBIMU U TIPUPOTHBIMU SKOCUCTEMAMHU.

Yp6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucTeM. ['opoackas ¢iopa u dayHa.
CunanTponuzanus ropojckoi ¢ayHbl. buosornueckoe M XO3SHCTBEHHOE 3HAuY€HHUE
arpo’KOCHUCTEM U YPOOIKOCUCTEM.

3aKOHOMEpPHOCTH  (OPMHUPOBAHMUSI  OCHOBHBIX  B3aMMOJAEMCTBHI  OpPraHu3MOB B
sKocucTeMax. Pons kackaonozo spgexma u 6udos-30uguxamopos (Kiouesvix 6udos) 6
@yHrkyuonuposarnuu sxocucmem. IlepeHoc SHEPTruu 1 BELIECTB MEX/1y CMEKHBIMU YKOCUCTEMaMHU.



YCTOHYMBOCTh OpPraHU3MOB, MOMYNALMNA M SKOCHUCTEM B YCIOBHUSX €CTECTBEHHBIX H
AHTPOINOT€HHBIX BO3JICHCTBUM.

Mexanusmbl  8030elicmeus  3a2pA3HeHUll  pA3HbIX MUN08 HA  CYOOP2AHUIMEHHOM,
OpP2aHUBMEHHOM, NONYJAYUOHHOM U IKOCUCMEMHOM YPOBHAX, OCHO8bl IKOIOSUHLECKO20
HOPMUPOBAHUS AHMPONOSEHHO20 6030eucmeusi. MeToq0I0rus MOHUTOPUHIA €CTECTBEHHBIX U
AHTPOIOTEHHBIX 3KOCUCTEM.

JdemMoHcTpanuu

[optpert: A. [Ix. Tencnu.

Tabauiet u cxembl: «CTpyKTypa OMOIIEH03a», « IKOCUCTEMA IUPOKOIUCTBEHHOTO JIECAY,
«JKocucTeMa XBOWHOrO Jecay, «DyHKIMOHANbHBIE TPYMHIbl OPraHU3MOB B HKOCHCTEMEY,
«KpyroBopor BemectB B 3Kkocucreme», «llemm mwmraHus (macTOMIIHAA, JETPUTHAS)»,
«OKosornyecKas mupaMua yucen», « IKoJoruueckasi nupammuaa 6uoMaccel», « IKOIOrHIecKast
nupamua sueprun», «Oodpazosanue 0onoray, «llepsuunas cykueccus», «Boccranosnenue ieca
nocie noxapay, « JKocuctemMa o3epay, «ArporueHos», «Kpyropoport BelecTB 1 MOTOK YHEPTUU B
arporueHose», «IIpumepsl ypoosKocucTem».

O6opynoBanue: repOapu pacTeHUM, KOJUIEKIIMM HACEKOMBIX, yydyena NTHUI] U 3BEpei,
repOapuu KyJIbTYPHBIX U AUKOPACTYIINX PACTCHUN, aKBApUyM KaK MOJIENIb YKOCUCTEMBI.

IpakTnuyeckas padora «/3yyeHue u onucanue ypOoo3KOCHUCTEMBD».

JlabopaTopHuasi padora «/3yueHue pazHooOpa3usi MEJIKUX [TOYBEHHbBIX WIEHUCTOHOTHX B
pa3HBIX IKOCHCTEMAX).

IKeKypeust «KCKypcHs B TUIMYHBINA OWoreoneHo3 (B AyOpaBy, Oepe3HsK, eJIbHHK, Ha
CYXOJIOJIbHBII MM TOWMEHHBIH JIYyT, 03€p0, O0JI0TO)».

IKCKypeus «IKCKYpCHs B arpo3KOCUCTEMY (Ha I10JI€ WK B TEIUIMYHOE XO03SICTBO).

Tema 10. buocdepa — rinodanbHas IkocUcTEMA

buocdepa — obmiernanerapHas 00oji0oduka 3eMIIH, TIIe CYHIECTBYET WM CYIIESCTBOBAJIA
*Ku3Hb. PazButue npencrasienuii o buocdepe B Tpynax J. 3rocca. Yuenue B. 1. Bepnanckoro o
o6uocdepe. O6mactu 6mocheps! u e€ cocras. Kuboe BeniecTBo Onocheps! u ero GyHKIUH.

3aKOHOMEPHOCTH CyIllecTBOBaHUs Ouochepsl. OcobeHHOCTH Ouocheps! Kak rinodaabHON
sKkocucTeMbl. J[MHamuueckoe paBHOBecue B Ouocdepe. KpyroBopoTsl Bemects u
OMOreoXMMHYECKHEe IUKIBI (Yriiepoa, a3oTa). PUTMHUUHOCTS sBIeHU# B Ouocdepe.

3oHanbHOCTh Onocdepsl. Ilonarue o Guome. OCHOBHBIE OMOMBI CYIIH: TyHJIpa, XBOWHBIE
jeca, CMEUIaHHble U IIMPOKOJIMCTBEHHBIE JIeca, CTENH, CAaBaHHbI, IYCTBIHH, TPOIIMUYECKHUE Jieca,
BBICOKOTOphsl. Kinmar, pacTuTenbHbIN U )KUBOTHBIA MUP OMOMOB CYIIIH.

CtpykTypa ¥ (YHKIUS >KUBBIX CHCTEM, OIIEHKAa HX PECYpCHOro MOTEHLIHana Hu
O6rochepHbIX QYHKITHM.

JdemoncTpanuu

Hoptpetsr: B. U. Bepuanckuii, 3. 3rocc.

Tabnuuer u cxembl: «I'eocdepsr 3emmn», «KpyroBopoT azora B npupozae», «Kpyrosopot
yriaepojaa B npupoae», «Kpyrosopot kucinopona B nmpupone», «KpyroBopot Bojbl B IPUPOIEY,
«OcHOBHBIE OMOMBI CyNY, «KnumaTtuueckue nosca 3emnny, « Tyaapay, «Taiiray, «CMeianHbIi
necy, «lIupokonucTBeHHBIH ey, «Ctenby, «CaBanHay, «[lycTiHgy, « Tponudeckuii jJecy.

Ob6opynoBanue: repdapuu pacTeHU pa3HbIX OMOMOB, KOJUIEKIIUU KUBOTHBIX.

Tema 11. YestoBek M OKpyxkaomas cpeaa

DKOJIOTHYECKUE KpU3UCHI W WX TPUYUHBL. BoszmelicTBue denmoBeka Ha Ouocdepy.
3arpsi3HeHue BO3AYIIHOM cpeapl. OxpaHa Bo3ayxa. 3arpsisHeHHne BOIHOM cpenbl. OXpaHa BOIHBIX
pecypcoB. Pazpymenne noussl. OxpaHa IIOYBEHHBIX pecypcoB. MI3MeHeHue Kinmara.

AHTpOIIOTEHHOE BO3JICHCTBME HA PACTUTENBHBIA ¥ OIKUBOTHBIM Mup. Oxpana
pPacTUTEIBHOTO U KUBOTHOTO MHpa. OCHOBHBIE MPUHIMIIBI OXPaHbI MPUPOAbl. KpacHble KHUTH.



Oco60 oxpansiembie npupoansie Teppuropun (OOIIT). borannueckue caabl U 300J0THYECKUC
MapKH.

OcCHOBHBIE MPUHIIUITBI YCTOMYMBOIO Pa3BUTHSI YEJIIOBEUECTBA U MPUPOJIbl. PaninonansHoe
PUPOJONOIL30BAaHUE M COXpaHEHHE OHOJOrM4ecKoro paszHooOpazus 3emuu. OOmue
3aKOHOMEPHOCTH TJI00aJBbHBIX 3KOJOTHYECKUX Kpu3ncoB. OCOOEHHOCTH COBPEMEHHOTO KpHU3uca
U €r0 BEpOSITHbIEC OCIEACTBHS.

PazButue METO/IOB MOHUTOPUHTA pa3BUTHS OMaCHBIX TEXHOTEHHBIX
npoueccoB. CucmemHvle uccnedosanus nepexooa K pecypcocbepezaroweli u
KOHKYPEeHmMOCNnocoOHol  3Hepeemuxe. buonocuueckoe  pasHoobpasue  u  6UOpecypcoi.
Hayuonanvnvle ungopmayuonnvie cucmemsl, obecneuusaowjue 00Cmyn K uHgopmayuu no
COCMOANHUIO OMOENbHBIX 8U008 U dIKOcucmem. OCHOBbL IKOPeadUIUMAYUU IKOCUCEM U CHOCO008
60pvOLL ¢ buonospescoenusmu. Pexoncmpykyus MopcKux u Ha3eMHbIX 9KOCUCTNEM.

JdemMoHcTpanuu

Tabouiel W cxembl: «3arps3HeHre  atMocdepbl», «3arpsisHeHue TUApochepb,
«3arps3HeHHE TOYBBDY, «[TapHUKOBBIA 3P PerT», «Oc000 OXpaHIEMbIE TPUPOTHBIC TEPPUTOPHI,
«Mopenu yrpaBisieMOro Mupa.

O6opynoBanue: ¢pororpaduu oxpaHsieMbIX pacTeHHI U KUBOTHBIX KpacHoit kauru Poccuiickoi
®enepanun, KpacHON KHUTH peruoHa.

INJIAHUPYEMBIE PE3YJIBbTATbBI OCBOEHUSA NTIPOI'PAMMBI 110 BUOJIOI'MU HA
YPOBHE CPEJJHEI'O OBHIEI'O OBPA30OBAHUSA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHHSA K pe3yjibTaTaM OCBOCHMS OOYyYaroIUMUCS
IpOorpaMM CpeAHero od1Iero o0pa3oBaHys: JUYHOCTHBIE, METAPEAMETHBIE U NIPEIMETHBHIE.

B cTpyKType JTMYHOCTHBIX Pe3yJdbTaTOB OCBOCHHUS MPOTPAMMEBI 0 OMOJIOTHUH BBIIACICHBI
CIIEAYIOIIME  COCTAaBJIAIOIIME: OCO3HAHME OOy4YalOIIMMUCSH  POCCUHCKOM  IpakJaHCKOH
UJEHTUYHOCTU — TFOTOBHOCTHU K CaMOpa3BUTHUIO, CaMOCTOSITEJIbHOCTH u
CaMOONIPENENICHUIO, Haluyue  MOMusayuu X 00y4YEeHHIO OuoJIOTUY, YenenanpasieHHoe
paseumue BHYTPEHHUX YOEXKIECHUN JTMUYHOCTH Ha OCHOBE KIIIOUEBBIX [IEHHOCTEH M UCTOPUUYECKUX
TPagULMHA pa3BUTHA OHOJIOIMYECKOIO 3HAHUS, 20MOGHOCMb U CHOCOOHOCHb 00YUaIOIIUXCS
PYKOBOJCTBOBATHCSI B CBOEH J1€ATEIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTaHOBKaMH, IPUCYIIUMU
CUCTEME OMOJIOrNYECKOTr0 o0Opa3oBaHusl, Hanuuue npagoco3HaHus F3KOJI0TMYECKON
KYJIBTYpbI, CHOCOOHOCMU cMaumb 1eTN U CTPOUTD KU3HEHHBIE TIIAHBbI.

JIMYHOCTHBIE Pe3yIbTaThl OCBOCHHUS MPOTPaMMBbI MO0 OMOJIOTMH JIOCTUTAIOTCS B €MHCTBE
y4eOHOM M BOCIMTATEIbHON JAEATEIbHOCTH B COOTBETCTBHM C TPAJUIIMOHHBIMH POCCUHCKUMU
COLMOKYJIbTYPHBIMU, UCTOPUYECKMMHU U JyXOBHO-HPABCTBEHHBIMU LEHHOCTSIMHU, IPUHATHIMU B
oOuiecTBe MpaBUJIaMH U HOPMaMHu IOBEAEHUS M CIIOCOOCTBYIOT IpoIeccaM CaMOIO3HaHUS,
CaMOBOCTIUTaHMsI U CaMOpa3BUTHS, PAa3BUTUSI BHYTPEHHEH MO3MLMU JUYHOCTH, NMATPUOTHU3MA U
YBa)XEHUSI K 3aKOHY U IPaBOIOPSIKY, YEJIOBEKY TPyJda U CTapIIEeMy HOKOJEHHUIO, B3aUMHOIO
yBa)KEHUs, OEpe)KHOr0  OTHOIIEHUS K  KYJIbTYPHOMY  HACI€IUI0 M TpaJulUsIM
MHOTOHAIIMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKarollen cpee.

JIMYHOCTHBIE pe3yabTaThl OCBOCHHUSI yU4eOHOro npeamMeTa «buonorusy J0IKHBI OTpakaTh
TOTOBHOCTb M CHOCOOHOCTH OOYHaroLIUXCsl pyKOBOJACTBOBATHCS CHOPMHUPOBAHHONW BHYTPEHHEU
MO3UIMEN JMYHOCTH, CHCTEMON ILIEHHOCTHBIX OpHEHTAlil, NO3UTHUBHBIX BHYTPEHHHX
yOeXaAeHU, COOTBETCTBYIOUIMX TPAJAMIMOHHBIM LIEHHOCTSIM  pPOCCHIICKOro  oOIIecTBa,
paclIipeHHe KU3HEHHOTO OIbITa U ONBITA AESITEIBbHOCTH B IIPOLIECCE PEATU3ALNUN OCHOBHBIX
HaIpaBJIEHUN BOCIIUTATEIBHOM 1€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpakIaHCKOro BOCHUTAHUS:

c(OPMUPOBAHHOCTh TPAKIAHCKOM MO3ULMK OOydarolerocss Kak aKTHMBHOIO U
OTBETCTBEHHOTO YJI€HA POCCUICKOro 00IIeCTBa;



OCO3HAaHME CBOUX KOHCTUTYLMOHHBIX TpaB M O0OS3aHHOCTEH, YBa)KEHHE 3aKOHA H
IIPABOIIOPAIKA;

TFOTOBHOCTb K COBMECTHOM TBOPUECKOM AESITEIbHOCTHU IIPU CO3/IaHUHU YUEOHBIX ITPOEKTOB,
peleHUH y4eOHBIX U [T03HABATENIbHBIX 33124, BBINOJIHEHUN OMOJIOIMYECKUX SKCIIEPUMEHTOB;

CIOCOOHOCTh  ONPENAENATh COOCTBEHHYIO TIO3UIHUIO 110 OTHOIICHHIO K SIBICHUSIM
COBPEMEHHOM KHU3HU U OOBACHATH €€;

YMEHUE YYUTBHIBaTh B CBOMX JICHCTBHUAX HEOOXOAWMOCTH  KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIOJIeH ¢ pa3HbIMU YOEKICHUSAMH, KYJIbTYPHBIMU LIEHHOCTSIMH U COLMAJIbHBIM
MI0JIO)KEHUEM;

TOTOBHOCTh K COTPYAHHMYECTBY B IIPOLIECCE COBMECTHOI'O BBINOJIHEHUS Y4YEOHBIX,
[IO3HABATEJIBHBIX M HUCCIEAOBATEIbCKUX 3aJa4, YBAXKUTEJIBHOIO OTHOLIEHUS K MHEHUIO
OIITIOHEHTOB MPU 00CYX/IEHUU CIIOPHBIX BOIIPOCOB OMOIOTUYECKOTO COACPIKAHUS;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU IEATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCTUTAHMS:

c(hOPMHUPOBAHHOCTh POCCUNUCKON TPAKIAHCKON MIACHTHYHOCTHU, MATPUOTHU3MA, YBAKEHUS
K CBOEMY HapoJy, YyBCTBa OTBETCTBCHHOCTH Iepen PonnHOM, ropAaocTu 3a CBOM Kpaii, CBOIO
Ponuny, cBO# S3bIK U KYJIBTYPY, IPOLIOE U HACTOSIIEE MHOTOHALIMOHAIBHOIO Hapoaa Poccuu;

LIEHHOCTHOE OTHOLIEHWE K IPUPOJHOMY HACIECOUI0 U NaMATHUKaM IPUPOJBL,
JnocTuxkeHusM Poccnn B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPY/IE;

CIOCOOHOCTh OLEHMBATh BKJIAJ POCCHUMCKMX YYEHBIX B CTAHOBJIEHHUE M pa3BUTHE
O1oI0ruM, MOHUMaHMs 3HaY€HUs1 OMOJIOTUH B IO3HAHUN 3aKOHOB IIPUPO/IbL, B dKU3HU YEJIOBEKA U
COBPEMEHHOI'0 00IIeCTBa;

uzeiHas yoexx 1IEHHOCTb, TOTOBHOCTD K CIYKEHHIO U 3aiuure OTredecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMS:

OCO3HaHHE NYXOBHBIX LIEHHOCTEN POCCUIICKOr0 Hapoa;

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO TIOBEJICHHUS;

CIOCOOHOCTh OLICHHWBATh CUTYALMIO U MPUHUMATh OCO3HAHHBIE PEILIEHHs, OPUEHTUPYSCh
Ha MOpaJIbHO-HPAaBCTBEHHbIE HOPMBI U LIEHHOCTH;

OCO3HaHME JIMYHOT'O BKJIAJa B TOCTPOEHHE YCTOMYUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOLIEHHE K CBOMM pPOJUTENSAM, CO3JIaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOTO IPHUHSTHS LIEHHOCTEW CEMEWHOM XKM3HU B COOTBETCTBUU C TPaJMLUSIMU HAPOJOB
Poccuu;

4) 3CTeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOIIEHUE K MHPY, BKIIIOUasi 3CTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO
TBOpPYECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIIEHUH;

MMOHMMAaHHUE SYMOLIMOHAIBHOTO BO3AEHCTBUS )KUBOU MPUPOABI U €€ LIEHHOCTH;

TOTOBHOCTb K CaMOBBID&KEHUIO B PAa3HBIX BUAAX HMCKYCCTBA, CTPEMJICHHME IPOSBIATH
KayecTBa TBOPUYECKON JIMUYHOCTH;

5) pu3nyeckoro  BocnuTaHUs, (OPMHPOBAHHS  KYJBTYpPbl  3I0pPOBbS U
IMOLMOHAJIBLHOTO 0JIATONOTY YN

MIOHMMAaHKE U peanu3aiys 3J0poBOro u 6e30nacHoro oopasa *HU3HH (310pOBOE MUTAHUE,
coOI0IeHNe TUTUEHUYECKUX MPaBWJI U HOPM, COaJlaHCUPOBAHHBIM PEKUM 3aHATHH M OTIbIXa,
peryisipHas (u3Mueckas aKTUBHOCTH), OEpEeKHOro, OTBETCTBEHHOIO W KOMIIETEHTHOTO
OTHOUICHUSI K COOCTBEHHOMY (DU3HMUECKOMY U IICUXHUUYECKOMY 3/I0POBBIO;

MOHMMaHHE LEHHOCTH MPaBUJ HHIUBHIYaJbHOTO M KOJUIEKTUBHOIO O€30MacHOTo
MOBE/ICHUS B CUTYaLIUAX, YTPOKAIOLIUX 3/I0POBbIO U KHU3HU JIIOJIEH;

OCO3HAHME IOCIEACTBUI M HENPHUATHS BPEAHBIX NMPUBBIUEK (YIMOTPEOICHHS aKOTros,
HapKOTHUKOB, KYpEHHUS);

6) TPyA0BOTO BOCIUTAHUS

TOTOBHOCTB K TPYAY, OCO3HAaHUE IIEHHOCTH MacTepCTBa, TPYJAOTI00HE;



FOTOBHOCTb K  aKTUBHOM  JCATENBHOCTH  TEXHOJIOTMYECKOM M COLMAIBHOMN
HalpaBJIEHHOCTH, CHOCOOHOCTh MHUIMHPOBAThH, IJIAHUPOBATH M CAMOCTOSTENIBHO BBINOIHATh
TaKylo JA€SITEIbHOCTD;

UHTEpeC K pa3iuyHbIM cepaM NMpodhecCHOHANBbHON JeATeIbHOCTH, YMEHUE COBEPIIATh
OCO3HAHHBII BEIOOp OyayIeil mpodeccuu U pearn30BhIBaTh COOCTBEHHbIE KU3HEHHBIC TIAHBI;

TOTOBHOCTb U CHOCOOHOCTh K 0OPa30BaHUIO M CaMOOOPA30BaHUIO HA NPOTSXKEHUM BCeH
YKU3HU;

7) IKOJIOTHYECKOTO BOCTIHTAHUSA:

HKOJIOTHYECKH 11€JIeCO00pa3HOe OTHOIICHHE K MPUPO/IE KaK HCTOUHHUKY KU3HU Ha 3emie,
OCHOBE €€ CYIIECTBOBAaHN;

MIOBBIIIEHUE YPOBHS IKOJIOTMYECKOM KYJIbTYpBI: IPUOOPETEHHE ONBITA IJIAHUPOBAHUS
IIOCTYIIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIEICTBUI AJIs OKPYXKAIOIIEH CPENbI;

OCO3HAHME TTI00AILHOTO XapaKTepa 3KOJIOTMYECKUX Mpo0IeM U IyTel UX PeLIeHuUs;

CIOCOOHOCTh UCIOJIb30BaTh MpUOOpeTaeMble IIPU N3Y4YE€HUH OMOJIOTUH 3HAHUS U YMEHUS
OpU pEIICHUH MPOoOJeM, CBS3aHHBIX C paIlMOHAIBHBIM MPHPOIONONB30BaHIEM (cOOr0AeHNE
IIPaBWJI IIOBEJEHUS B INPUPOAC, HAIPABICHHBIX HA COXPAaHEHUE PABHOBECHS B JKOCHUCTEMAX,
OXpaHy BUOB, YKOCHCTEM, Orochepsl);

aKTUBHOE HENPHATHE ACUCTBUM, MPUHOCSIIMX BpEJA OKpYXkKarolled IPUPOIHOHN cpene,
YMEHHUE TPOTHO3MPOBATH HEOJIArONPHITHBIE YKOJIOTUYECKUE MOCIEACTBHS MPEANPHHUMACMBIX
JEUCTBUH U NIPENOTBPALLATD UX;

HaJIMYue PAa3BUTOrO 3KOJIOTMYECKOIO MBIIUIEHUS, SKOJOTMYECKONH KYNbTYpbI, OIIbITA
JEATEIIBHOCTH  DKOJIOTMYECKOW  HANpaBICHHOCTH, YMEHHS pYKOBOJCTBOBATbCSI HMHU B
[IO3HABATEJIbHON, KOMMYHUKATUBHOM M COLMAIbHOM IpPaKTHUKE, FOTOBHOCTU K YYacTHIO B
IIPAKTUYECKOMN AEATEIbHOCTU IKOJIOTMYECKOM HAIIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOTI'0 TIO3HAHUS

C(OPMHUPOBAHHOCTE MHPOBO33PEHUs, COOTBETCTBYIOLETO COBPEMEHHOMY YPOBHIO
pa3BUTHUSL HayKd M OOIIECTBEHHOM MpAaKTUKH, OCHOBAHHOTO Ha JUAJIOre KYJIbTYD,
CHOCOOCTBYIOLIET0 OCO3HAHUIO CBOEI'0 MECTA B MOJIMKYJIBTYPHOM MHUPE;

COBEpPIIEHCTBOBAHNUE A3bIKOBOM U YUTATENIBCKOM KyJIBTYpPbI KaK CPEJICTBA B3aUMOICHCTBUS
MEXy JIFOJIbMU U TIO3HAHUS MUDA,

MMOHMMaHHUE CNeUU(PUKU OMOJIOTMM KaK HayKd, OCO3HaHMs €€ poiu B (OpMUPOBAHUU
PaLMOHATIBHOIO HAyYHOI'O MBIIUIEHHUS, CO3/1aHUHU LEIOCTHOTO MPECTAaBICHUs 00 OKpYyKaloIieM
MUpPE Kak O €IMHCTBE MpHUPOAbI, 4YeloBeKa M OO0IIecTBa, B MO3HAHUM MPUPOJTHBIX
3aKOHOMEPHOCTEN U pelIeHNH POoOJIeM COXpaHEHHs IPUPOTHOTO PABHOBECHS;

yOeXKAEHHOCTh B 3HAYMMOCTU OHMOJIOTMM Ul COBPEMEHHOM LIMBUJIN3ALMN: 00€CTIeYeHUs
HOBOT'O YPOBHS pa3BUTHsI MEIAMIIMHBI, CO3JaHHE MEPCHEKTUBHBIX OMOTEXHOJIOTHH, CITOCOOHBIX
pemath pecypcHble MpoOaeMbl pa3BUTHUS YEJIOBEUECTBA, MIOMCKA MyTel BbIXOAA U3 II100AJIbHBIX
HKOJIOTHUECKUX Mpo0sieM U obecrieueHus nepexosia K yCTOWYMBOMY pa3BUTHIO, PALUOHATBHOMY
HCIIOJIb30BAaHUIO TPUPOIHBIX PECYPCOB U (POPMUPOBAHNIO HOBBIX CTAH/IAPTOB KU3HU;

3aWHTEPECOBAHHOCTh B MOJYYEHUH OMOIOTMYECKUX 3HAHUH B LIEJSAX MOBBILICHUs 00MIei
KYJIbTYpPbl, €CTECTBEHHO-HAy4YHON T'PAMOTHOCTH, KaK COCTAaBHOM YacTH (PYHKIMOHAIbHON
IPaMOTHOCTH O0y4Jaroumxcs, GopMupyeMoit Ipu U3y4eHUH OUOJIOTHH;

MMOHMMAaHHUE CYIIHOCTH METOJOB IO3HAHMS, HCHOJIb3YEMbIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCMOJIb30BaTh IMOJydaeMble 3HAHUS I aHalIW3a M OOBACHEHHs SBJICHUUN
OKpY’KAIoIIero MHUpa M MPOUCXOIAINIMX B HEM H3MEHEHUH, yMEHHE JelaTh O00OCHOBAHHBIE
3aKJIFOYEHHUsT Ha OCHOBE HAy4YHBIX (PAKTOB W MMEIOUIMXCS JAHHBIX C LENbI0 TOJIY4YEeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CAMOCTOSITENIBHO HCIOJBb30BaTh OHOJOrMYECKHE 3HAHUS Ui PELICHHS
po0JieM B peabHBIX )KMU3HEHHBIX CUTYAIIMSIX;

OCO3HaHHE LIEHHOCTH HaY4YHOH JESTEIbHOCTH, TOTOBHOCTh OCYIIECTBIIATH NPOECKTHYIO U
HCCIIEI0BATENBCKYIO IESITENbHOCTh HHIMBUIYAIBHO U B TPYIIIIE;



TOTOBHOCTh U CIIOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHHIO M CamMOOOpa30BaHUIO, K
aKTMBHOMY TIOJIYYCHHIO HOBBIX 3HAaHMH MO OHOJOTMM B COOTBETCTBHH C JKH3HCHHBIMH
NOTPEOHOCTSMH.

METAINIPEAMETHBIE PE3YJIbTATbBI

MertamnpeaMeTHbIe pe3ylbTaThl OCBOCHUSI Y4eOHOTrO mpeaMera «bHOJorus» BKIIOYAIOT:
3HaUUMbIe JUIsI  (OPMHPOBAHMSI MHUPOBO33PEHUS  OOYYAIOUIUXCS  MEXAUCITUIUTMHAPHBIC
(MeXmpenMeTHbIe) 00LIeHayUHbIE TIOHATHS, OTPAKAIOLINE [IEJIOCTHOCTh HAYYHOW KapTHHBI MUpa
U crieniUKy METOJIOB MO3HAHUS, UCTIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, YHEPTHS,
SIBIICHUE, TPOIECC, CHCTEMa, HAy4YHBIM (aKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEeOpHsi, MCCIICIOBaHNUE, HAONIOJCHUE, M3MEpPEHUEe, DKCIIEPUMEHT W JIPyrue); YHHUBEPCAIbHBIC
yueOHble NeiicTBUs (TO3HABaTeNbHbIC, KOMMYHHUKATUBHBIC, PETYIATUBHBIC), 00€CIECUNBaIOIINE
dbopmupoBanre (YHKIIMOHATBLHON T'PaMOTHOCTH W COIMAIbHON KOMIIETCHIIMM OOYYaroIIuXCs;
CIIOCOOHOCTE o0yJaronmxcs HCIIO0IL30BaTh OCBOCHHBIE MEXIUCIUTIITNHAPHBIE,
MHUPOBO33pEHYECKUE 3HAHUS M YHHUBEpCajbHble yueOHbIE JAEWCTBUS B IO3HABATEIBHOU U
COLIMAJIbHON ITPAKTHKE.

B pesynbraTe wu3yuyeHuss OWOIIOTMM Ha YPOBHE CpeaHEro oOmero oOpa3oBaHUS Y
oOygaromerocss OyayT copMupoBaHBI TMO3HABATEIBHBIC YHUBEPCAIbHBIC y4eOHBIC IEHCTBUS,
KOMMYHHUKATHBHbIC YHHUBEpCajbHble Y4eOHBIC JIEHCTBHUS, PETYJIATUBHBIE YHHBEpCAIbHBIC
y'-Ie6HI)I€ ZIeI>'ICTBI/I$I, COBMECCTHAasA ACATCIbHOCTD.

MeTtanpeameTHble pe3ylbTaThl OCBOCHHUS MPOTPaMMbl CPETHEro 001ero odpa3oBaHUS
TOJI’)KHBI OTpa)KaTI)Z

OBJjajieHHe YHUBEPCAIbHBIMYU Y4eOHBIMU NMO3HABATEIbHBIMU J1€HCTBUAMM:

1) 6a3oBbIe JOrHYECKHE TeHCTBHUS:

CaMOCTOSITENILHO (DOPMYITHPOBATh M aKTyaJIM3MPOBATh MPOOJIEMy, paccMaTpuBaTh e€
BCECTOPOHHE;

HCIIOJIB30BATh HpI/I OCBOCHHNU 3H&HI/II>1 HpI/IéMBI JIOTUYCCKOI'0 MBIINJICHUSA (aHanma,
CUHTE3a, CpaBHEHUs, Kiaccudukanuu, 0000IIeHHUs1), PACKPBIBATh CMBICT OHOJIOTHYECKHX
MOHITUN (BBIIEIATH UX XapaKTEpHbIE MPU3HAKH, YCTAHABINBATh CBA3H C APYTUMHU NOHITUIMHU);

ONpeNeNATh LENU ACSITENbHOCTH, 3aJaBas NapamMeTpbl M KPUTEPUU HUX JOCTHKEHHS,
COOTHOCUTH pC3y.]'IBTaTBI JACATCIIbHOCTH C ITIOCTAaBJICHHBIMU LICIIAMMU,

UCIOJIb30BaTh OMONIOTUYECKUE TOHATUSA ISl OOBsICHEHHs] (PaKTOB U SIBICHHUI >KUBOM
HPUPOIBI,

CTPOUTH JIOTUYECKUE paCCyXIeHUs (MHAYKTUBHBIC, NEAYKTUBHBIC, MO aHAJIOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUMS B PAaCCMATPUBAEMBIX SIBICHUSX, (POPMYIUPOBATH
BBIBOJIBI M 3aKJITFOUCHUS;

HpI/IMeHSITI) CXEMHO-MOJICJIIbHBIC Cpejj[CTBa JJIA HpC}ICTaBJICHI/Iﬂ CYHIGCTBCHHBIX CBSI3€I>1 u
OTHOIICHUH B M3y4aeMbIX OMONOTHYECKHX OOBEKTaX, a TaKKe MPOTHUBOPEUHI pa3HOro poja,
BBISIBJICHHBIX B pasanme I/IH(bOpMaIII/IOHHBIX HCTOYHUKAX,

pa3pabaTbIBaTh IJIaH PEIICHUS MTPOOIEMBI ¢ YUETOM aHAIH3a HMEIOIIUXCS MaTepUAIbHBIX
W HEMATEPHUAIIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JIEATEIbHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJbTATOB LENSM,
OIICHHUBATH pI/ICKI/I HOCHG}ICTBI/Iﬁ JACATCIIbHOCTH,

KOOPJIUHUPOBATh W BBIMONHATH PabOTy B YCJIOBHUSX pPEAlbHOTO, BUPTYAIBHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX TTPOOIIEM.

2) 6a30BbIe HCCIE0BATEILCKHE IEHCTBHSI:



BIIA/ICTh HABBIKAMU Y4E€OHO-HCCIIEIOBATEILCKON U MPOCKTHOU NEATEeIHbHOCTH, HABBIKAMU
pazperieHusi mpoOaeM, CIOCOOHOCThIO U TOTOBHOCTBIO K CAMOCTOATEILHOMY IOMCKY METOJIOB
peLICHUs IPAKTUYECKUX 3a/]1a4, IPUMEHEHUIO PA3JIM4YHbIX METOI0B ITI03HAHMUS;

WCIIOJBb30BaTh PA3JIUYHbIE BUIbl ACATEIBHOCTH IO IOJYYEHHUIO HOBOI'O 3HAHMS, €ro
UHTEpIpEeTaln, NPeoOpa30BaHUI0O U MPUMEHEHHIO B YYEOHBIX CHUTYallUsiX, B TOM YHUCIE TPU
CO3IaHUH YYEOHBIX U COI[MANIbHBIX TPOEKTOB;

(hopMHUPOBATh HAYYHBIN THUIT MBIIIJICHHS, BIAJACTh HAYYHON TCPMUHOJIOTHEH, KITFOYSBBIMU
MOHATUSMU U METOJAMU;

CTaBUTh U (POpPMYIUpPOBATH COOCTBEHHBIC 3a/laud B 0OPa30BaTENbHON JAEATEILHOCTH H
JKU3HEHHBIX CUTYaLHSIX;

BBISBJISAITh IPUUYMHHO-CJIEACTBEHHBIE CBSI3M W AKTyaJIM3UpOBaTh 3a1ady, BBIABUTATh
TUIIOTE3Y €€ PELICHMs], HAXOAUTh ApTyMEHTHI U1 JOKA3aTeJIbCTBa CBOUX YTBEPKIACHUM, 3a]1aBaTh
MapaMeTpbl U KPUTEPUU PEILICHUS;

AQHAJIM3UPOBATh IIOJYYEHHBIE B XOJE€ pEUICHUs 3aJaud pe3yJbTaTbl, KPUTUYECKU
OLICHUBATb UX JOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSX;

JlaBaTh OLIEHKY HOBBIM CUTYAI[UsM, OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

OCYIIECTBIIATH IIeJICHANPABICHHBI MOUCK MEPEHOCa CPEICTB M CIIOCOOOB JIEHCTBHS B
npoecCHOHANBHYIO Cpey;

YMETb MEPEHOCUTh 3HAHMS B [IO3HABATEIbHYIO U  IPAKTUYECKYl0 oO0jacTu
KU3HEACITEIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHMSI U3 PA3HbIX IPEIMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIE WJIEH, Npeajararb OPUTMHAJIbHBIE IMOAXOJbl U PEUICHUs, CTaBUTh
po0JIEMBI U 3a/1a4H, JOMYCKAIOUINE aJIbTEPHATUBHBIE PEIICHNUS.

3) paGora ¢ ungopmanmei:

OPHEHTUPOBATHCS B PA3IMYHBIX MCTOYHMKAX HH(MOpMaiuu (Tekcre yueOHOTO mocodus,
HAY4YHO-TIOMYJISIPHON JMTepaType, OMOJOTMUECKUX CIOBapsX M CIPaBOYHMKAX, KOMIIBIOTEPHBIX
0a3ax naHHBIX, B VIHTepHeTe), aHATU3UPOBaTh HH(POPMALMIO PA3TUYHBIX BHIOB U (OpM
NpeJCTaBICHUs, KpUTUYECKU OLIEHUBATh €€ I0CTOBEPHOCTh U HEMPOTUBOPEUUBOCTb;

(GbopMyIHpOBaTH 3ampoChl M TPUMEHSTH pPa3IMYHBIE METOJIBI NPH TIOMCKE W OTOOpe
O6uonornyeckoit MHGopMaIu, He0OX0IUMOM /7S BHIIOJIHEHUS YUeOHBIX 3a/1a4;

MpHOOPETaTh OMBIT UCIIOJIB30BaHUS WHPOPMANMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHIA,
COBEpPILEHCTBOBATh KYJIbTYPY aKTHBHOT'O HCIOJIB30BAHUS PA3JIMUHBIX IOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTHUMAJbHYIO (QOpMYy IMpencTaBiIeHUs OHOIOrMYecKOi
uHpopManuu (cxembl, rpaduKu, TuarpaMMsl, TaOJIMIIbI, PUCYHKH U IPYToe);

UCIOJIb30BaTh HAy4yHBIH $3bIK B KauecTBE CpPEIACTBA Mpu paboTe ¢ OHOIOrHYecKOn
uHpopMaLrell: TPUMEHATh XUMHUYECKHe, (PU3HUECKHe M MaTeMaTU4YecKHe 3HAKHM M CHMBOJIBI,
dbopmysbl, a0OpeBUaTypy, HOMEHKJIATypy, HCIOJb30BaTh W MPeoOpa3oBbIBaTh 3HAKOBO-
CHUMBOJIMUYECKHE CPECTBA HATIISAHOCTH;

BJIAJIETh HAaBBIKAMHM pPACIIO3HABAaHMA W 3aIlIUTHl MHPOpPMANWH, HHGOPMAITMOHHON
0€3011aCHOCTH JTUYHOCTH.

OB1ajieHUe YHUBEPCATbHBIMH KOMMYHHKATHBHBIMH J€iiCTBHSIMHU:

1) o01enme:

OCYILIECTBIISATH KOMMYHHKAIIUU BO BCeX cepax KH3HU, AKTUBHO YUaCTBOBATh B TUAJIOTE
WM JIUCKYCCHH TIO CYIIECTBY 00CYXTaeMoil TeMbl (yMEHHE 3a/aBaTh BOIPOCHI, BBICKA3BIBATH
CYXKICHHS OTHOCHTCIBHO BBINIOJIHEHUS TMpejaraeMoil 3aaa4d, YYUTHIBATH HMHTEPECHl H
COTJIACOBAHHOCTD MO3ULUHN APYTUX YUaCTHUKOB JHANIOTa I JUCKYCCUN);

pacro3HaBaTh HEBEpOANbHBIC CPEICTBA OOIICHHS, MOHMMATh 3HAYCHHE COLUATBHBIX
3HAaKOB, MPEAINOCHIIOK BO3HUKHOBCHUA KOH(I)J'H/IKTHBIX CI/ITyaHI/II\/'I, YMETb CMATYATh KOH(bJ'IHKTBI u
BECTH [IEPETOBOPBL;



BIIQJIETh PA3IMYHBIMH CIIOCOOAMH OOINEHUS W B3aUMOJCHCTBUS, TTOHUMATh HaMEpPEHUs
JOPYTUX JIOAEH, MPOSBIATh YBAXKUTEIbHOE OTHOILIEHHE K COOECeHUKY U B KOPPEKTHOM (opme
(GbopMyITUPOBATH CBOM BO3PAKCHHUS;

pa3BEPHYTO M JIOTUYHO M3JaraTh CBOIO TOYKY 3PEHHUS C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEJICTB.

2) COBMeCTHAs IeITeIbHOCTD:

MOHMMATh U HMCIIOJB30BaTh MPEUMYIIECTBA KOMAaHAHON W MHIMBUIYaJIbHON pabOTHI MpH
peleHny OMOIOTnYecKoi MpodsieMbl, 0OOCHOBBIBAaTh HEOOXOAUMOCTh IPUMEHEHNUS TPYIIIOBBIX
¢dbopM B3aMOAEHCTBHS MPH PEeIICHUH Yy4eOHOH 3a1auu;

BbIOMPATh TEMAaTHKy M METOJbl COBMECTHBIX AECHCTBUH € y4€TOM OOIIMX MHTEPECOB U
BO3MOKHOCTEH Ka)KJI0T'0 4I€HA KOJUIEKTHBA,

IIPUHUMATh LEJIM COBMECTHOM JEATENBHOCTH, OPraHU30BbIBaTb M KOOPIMHUPOBATH
JIEHUCTBHUS 110 €€ JOCTUKEHUIO: COCTABIIATH IUIaH JEHCTBUM, PaCIpeesaTh POJIM ¢ Y4ETOM MHEHHM
YYaCTHHUKOB, 00CYXJaTh Pe3yJIbTaThl COBMECTHON pabOTHI;

OLIEHHMBATh Kau€CTBO CBOEIO BKJIAJIa U KaXKJAOI'0 y4aCTHUKA KOMaH/Ibl B OOILUI pe3yabTaT
10 pa3pabOTaHHBIM KPUTEPUSIM;

IIpeJIaraTb HOBBIE IPOEKTHI, OLICHUBATh MJEU C MO3ULMU HOBU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYHIECTBJIATh ITO3UTUBHOE CTPATETHMYECKOE IIOBEJCHUE B DPa3jIUYHbIX CUTYaLMsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

OBj1aieHHe YHUBEPCAJIbHBIMH PEryJsATHBHBIMU JAeHCTBUAMM:

1) camoopranu3anus:

UCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS JJs BBIABICHUS MpPOOJEM M HX peIIeHUs B
YKU3HEHHBIX U Y4eOHBIX CUTYalUsX;

BbIOMPATh HA OCHOBE OMOJIOTMYECKUX 3HAHUH 1IeJIEBbIE U CMBICJIOBBIC YCTAHOBKU B CBOUX
JICUCTBUAX M IMOCTYNKAaxX MO OTHOLIEHUIO K >KMBOW MPHUPOJE, CBOEMY 3JI0POBBI0 M 3I0POBBIO
OKPYKaIOILHKX;

CaMOCTOSITENIbHO OCYILECTBIISITh IMO3HABATEIbHYIO JESTEIbHOCTD, BBISBISATH MPOOJIEMBI,
CTaBUTh U (OPMYJIUPOBATH COOCTBEHHBIE 33Ja4d B 0Opa30BaTENbHOW JEATEIBHOCTH U
JKU3HEHHBIX CUTYaLMsIX;

CaMOCTOSITENILHO COCTAaBJISATh [UIAH PELIeHUs TPOOJIEMBI C YIETOM HMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOYTEHUN;

J1aBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciypsaTh paMKH y4eOHOTro NMpeAMETa Ha OCHOBE JIMYHBIX MPEATIOYTEHUH;

JieNIaTh OCO3HAHHBIN BBIOOD, apIyMEHTHPOBATh €T0, OpaTh OTBETCTBEHHOCTD 32 PELICHHUE;

OLIEHHUBATh MPUOOPETEHHBIN OIBIT;

CIOCOOCTBOBATh (POPMUPOBAHUIO U IPOSIBICHUIO IIUPOKON SPYIUIIMU B PA3HBIX 00JaCTIX
3HaHMUH, TOCTOSTHHO MOBBIIIATh CBOM 00Pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

J1aBaTh OIICHKY HOBBIM CHUTYallUsiIM, BHOCUTH KOPPEKTHBBI B JIESATEIBHOCTh, OLICHHBATH
COOTBETCTBUE PE3YJIBTATOB LEIISIM;

BJIAJICTh HABBIKAMU ITO3HABATEILHON PEIEKCHN KaK OCO3HAHHS COBEPIIAEMBIX ACHCTBHI
N MBICIIUTCJIBHBIX IMTPOLECCOB, UX PE3YJIbBTATOB U OCHOBaHHfI, HUCIIOJB30BATH HpI/IéMBI pe(i).]'[eKCI/II/I
JUISl OLICHKH CHTYaIlMH, BHIOOpA BEPHOTO PELICHUS;

YMETh OLICHUBATh PUCKHU 1 CBOCBPEMCHHO IIPUHUMATh PECHICHUS 110 UX CHUXKCHUIO,

NPUHUMATh MOTUBBI M aPTYMEHTBI IPYTUX TIPU aHAIIU3€ PE3yIIbTaTOB JICSATEIbHOCTH;

3) npuHsATHE CEOSI M IPYTHX:



MIPUHUMATH ce0s1, MIOHUMAas CBOU HEAOCTATKU U JIOCTOUHCTBA;

MIPUHUMATh MOTUBBI U apTyMEHTBI APYTUX MPU aHAIU3€E PE3YIbTATOB JIEATEIBHOCTH;
MIPU3HABATH CBOE MPABO U MPABO JPYTUX HA OMIMOKH;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3UIUH JIPYTOro YeJIOBEeKa.

INPEJIMETHBIE PE3YJIBTATbBI

[IpenMeTrHbie pe3ynbTaThl OCBOCHHS coiepxaHus ydeOHoro npeamera «buomorus» Ha
yriyoJI€HHOM YpOBHE OPUEHTUPOBAHBI Ha obecrieyeHue npoUIBLHOTO
00ydeHust ooyvaronuxcs orosoruu. OHM BKIIOYAIOT: CrieU(pUYSCKUE 11 OMOJIOTHH HAay4HbBIC
3HaAHMSL, YMEHUS U CIIOCOOBI IEHCTBUH 110 OCBOEHUIO, HHTEPIIPETALIMU U IPE0OPa30BAHUIO 3HAHUH,
BU/JIbI JICATEIILHOCTH 110 TOJYYEHUIO HOBBIX 3HAHUHN U X MPUMEHEHUIO B Pa3IMYHbIX YUCOHbIX, a
TaKXKe B pealIbHBIX KU3HEHHBIX CUTyalusx. [IpeaMeTHbIe pe3yabTaThl MPEACTaBICHbI MO TOAaM
U3YUCHHUS.

[IpenMerHbie  pe3ynbTaThl OCBOEHUsA yueOHoro mpeamera «buonorus» B 10
Kacce JOJDKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTH 3HAHUN O MECTE U POJIU OMOJIOTUU B CHCTEME €CTECTBEHHBIX HAYyK, B
(OopMHUPOBAHNHU €CTECTBEHHO-HAYUYHOUM KapTHUHBI MUPA, B TO3HAHUH 3aKOHOB IIPUPOJIbI U PELICHUU
po0JieM PallMOHAIBHOTO MPUPOIOTIONb30BAHHMS, O BKJIAJI€ POCCHICKUX U 3apYOCIKHBIX YUEHBIX B
pa3BuTHE OMOJIOTUH;

BIIQJICHUE CUCTEeMOW OHMOJOTMYECKHX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOIOJATAIOIINE
OMOJOTrMYEeCKHEe TEPMHUHBI U TOHATUS (PKU3Hb, KJIETKAa, OpraHu3M, MeTaboju3M, IrOMEOcTas,
CaMOpETyJISILHsI, CaMOBOCIIPOU3BEICHHE, HACIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE),
ouonornueckue Teopun (kierouyHas Teopus 1. llIBamna, M. llneiinena, P. Bupxosa,
XpOMOCOMHasi Teopusi HaciencTBeHHocTH T. Moprana), yuenus (H. U. BaBunoBa — o nenrpax
MHOr000pa3usi U MPOUCXOKIACHUS KyJIbTYPHBIX PAaCTEHMI), 3aKOHBI (€AMHOOOpa3us MOTOMKOB
IIEPBOTO MOKOJIEHMS, PaCUICIUIEH!Us], YUCTOThHI TaMET, HE3aBUCUMOr0 HacnenoBanus . Mennens,
TOMOJIOTUYECKUX PSJOB B HacienCTBeHHOW wu3MeHunBoctu H. V. BaBunoma), MpUHIUTIBI
(KOMIUIEMEHTAPHOCTH);

BJIa/ICHHE OCHOBHBIMU METO/IAMU HAYYHOI'O IO3HAHHUS, UCIIONb3YyEMbIX B OMOJOTHYECKUX
UCCIIEIOBAaHMSX JKUBBIX O0OBEKTOB (OMHMCaHUE, N3MEpEHHUEe, HabII0AeHNE, SKCIIEPUMEHT);

YMEHHE BBIJIEIATh CYHIECTBEHHbIE MTPU3HAKU: BUPYCOB, KJIETOK MPOKApUOT U IYKAPHOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHW3MOB, B TOM 4ucie OakTepuid, rpubOB, pacTeHHH,
JKUBOTHBIX U YEJIOBEKA, CTPOEHUSI OPTaHOB M CUCTEM OPraHOB PAacCTEHHI, KHUBOTHBIX, YEJIOBEKa,
IIPOLIECCOB KU3HEACITEIbHOCTH, IPOTEKAIOIINX B OpraHU3MaxX pacTEHUH, )KUBOTHBIX U YEJIOBEKA,
OMOJOTrMYECKHUX POLECCOB: 0OMEHAa BellecTB (METa00IM3M), IPEBPALLEHUS SDHEPTUU, OPOKEHNUS,
aBTOTPOGHOIO U reTepoTPOHOr0 TUIIOB MUTAHUSL, POTOCHHTE3a U XEMOCUHTE3a, MUTO34a, Mei03a,
raMeToreHesa, sMOpuoreHesa, MOCTAIMOPHUOHAIBHOTO pa3BUTHS, Pa3MHOXKEHHUS,
UH/IMBUYaJIbHOTO DPa3BUTHUS OpraHu3Ma (OHTOTe€He3a), B3aWMOJICHCTBHS TEHOB, IeTepo3uca,
HCKYCCTBEHHOI'O 0TOOpa;

YMEHHE YCTAaHABJIMBATh B3aUMOCBSI3U MEXIY OpPTaHOUJAMHU KIETKH U UX (PYHKIHSIMH,
CTPOEHHEM KJIETOK pa3HbIX TKaHeW U X (QYHKIUSAMHU, MEXy OpraHaMu U CUCTEMaMH OPraHOB Y
pacTeHuii, >KUBOTHBIX U 4YelOBEKa M MX (YHKIHMSIMH, MEKIYy CHCTEeMaMHU OPTraHOB U HX
GyHKIUSAMHE, MEXAY JTanmaMu OOMEHa BEIIEeCTB, dTalaMH KJIETOYHOTO IMKJIA U YKU3HEHHBIX
IIUKJIOB OPraHU3MOB, JTalaMH SMOPHOHAIBHOTO PAa3BUTHSA, TE€HOTUIIOM U  (PEHOTUIIOM,
dbenotunom u paxktTopamu cpeabl OOUTaHUS;

YMEHUE BBISBISATH OTJIIMUUTENbHBIE MPU3HAKKU JKUBBIX CUCTEM, B TOM UHCIE PACTEHUH,
YKUBOTHBIX U YEJIOBEKA;



YMEHHE UCIIOIb30BaTh COOTBETCTBYIOIIME aPTyMEHTHI, OMOIOTHYECKYIO TEPMUHOJIOTHIO U
CHMBOJIMKY JIJISI JIOKa3aTelIbCTBA POJICTBA OPraHM3MOB Pa3HBIX CHCTEMAaTHUECKUX TPYIIIL;

YMCHHC pCIIaTh OHMOJIOTHYECKHUE 3ala4i, BBIABJIATL MNPUYIUHHO-CIICACTBCHHBIC CBA3U
MEX]Ty UCCIIEAYEMBbIMH OHOJIOTHYECKUMH MIPOLIECCAMU U SIBICHUSIMU, JIeJIaTh BBIBOJIbI U TIPOTHO3bI
Ha OCHOBAHWH IOJTYUCHHBIX PC3YJIbTATOB,

YMEHHE BBIIOJHATH Ja0OpaTOpHbIC U MPAKTHYECKHE PaOdOThI, COOJOAATh MpaBHia MpH
pabote ¢ yueOHBIM U 1a00paTOPHBIM 000PYI0BaHUEM;

YMEHHE BBIJBUTATh THUIIOTE3bl, IIPOBEPSATH HX OSKCIICPUMEHTAIBHBIMH CPEACTBAMH,
(bopMynHpys 1eTh UCCIIEIOBAHUS, aHATM3UPOBATh MOJTYYCHHBIC PE3YJIbTAThI U JICJIaTh BBIBOJIBL;

YMEHHE y4acTBOBAaTh B Y4EOHO-HMCCIICIOBATEIBCKONW pabOTe 110 OMOJIOTUH, YKOJOTUH H
MeIUIHEe, MPOBOAMMON Ha 0a3e HIKOJBHBIX HAyYHBIX OOIIECTB, M MyOJIMYHO MPEICTAaBIATH
HOJTy4YCHHBIC Pe3yJIbTaThl HA YYCHHYESCKUX KOH(EPEHIUIX;

YMCHHUC OLCHHUBATL OTHYCCKUC ACIICKTbBI COBPCMCHHBIX I/ICCJIC[[OBaHI/Iﬁ B oOsactu
OMOJOTMM M MEAUIMHBI (KIIOHUPOBAaHME, HCKYCCTBEHHOE OIUIOJOTBOPECHHE, HAINPABICHHOE
U3MECHEHHE T'€HOMA U CO3[aHUE TPAHCTCHHBIX OPraHU3MOB);

YMEHHE OCYIIECTBIISATh OCO3HAHHBII BHIOOP OyayIIeil MpohecCHOHAIBHOM eITeIbHOCTH
B o0yiacTd OHWOJIOTUH, MEIWIMHBI, OMOTEXHOJOTHH, BETEPUHAPHH, CEIBLCKOTO XO3SHCTBA,
IHIIEBOW TMPOMBIIUICHHOCTH, YINyONsITh II03HABATENbHBI HWHTEpEC, HAMpaBICHHBI Ha
OCO3HAHHBIA BBIOOP COOTBETCTBYIOIIEH NpodecCHH U IPOJODKEHHE OHMOJIOTHYECKOro
00pa30BaHus B OPraHU3aLHUsIX CPEAHEr0 NPO(ECCHOHATIBHOTO U BBICLIEr0 00pa30BaHMsI.

[IpenmerHsie  pe3ynbTaThl  OCBOeHHS ydeOHoro mpeamera «buonorms» B 1l
KJlacce JOTKHBI OTPAXKaTh:

c(OPMHPOBAHHOCTH 3HAHUI O MECTE U POJIH OMOJIOTHH B CHCTEME €CTECTBEHHBIX HAyK, B
(bopMUPOBAaHUN COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTUHBI MHpa, B IMO3HAHUU 3aKOHOB
NPUPOBI U PEHICHUH HKOJIOTHYECKUX MPOOJIEeM YeIOBEYECTBA, @ TAKXKE B PEIICHHH BOIPOCOB
paloHaIbHOTO MPUPOIONIONb30BAHMS, U B (DOPMUPOBAHUY LIEHHOCTHOT'O OTHOILIEHUS K IPUPOJIE,
oOLIECTBY, YENIOBEKY, O BKJIAJ€ POCCUHCKUX M 3apyOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
OMOJIOTHH;

YMEHHUE BJIJIETh CUCTEMOW OMOJOTMYECKHX 3HAHHA, KOTOpas BKIIOYAET ONpPEICIICHHS U
NOHUMaHHE CYIIHOCTH OCHOBOIOJAraroIuX OWOJOTHYECKUX TEPMHUHOB M TOHATHHA (BUJ,
sKocucreMa, Owuocdepa), Ouonormyeckue Teopun (PBomornonHas teopus Y. JlapBuna,
CHUHTETHYECKasi Teopus sBoironuu), ydeHus (A. H. CeBepuoBa — 0 MyTAX M HalpaBJIEHUSX
sBosroiun, B.W. BepHaackoro — o 6uocdepe), 3akoHbl (reHeTHYecKoro paBHoBecus [[x. Xapau
u B. BaitaGepra, 3apoasimeBoro cxoactsa K. M. bapa), npaBuna (munumyma FO. JIuGuxa,
HKOJIOTMUYECKOM MUpaMuabl 3HEpTun ), runoressl (runotesa «mupa PHK» V. 'mnbepra);

YMEHHUE BJaJeTh OCHOBHBIMM METOJaMH HAy4YHOIO I103HAHMS, MHCIOJIb3YEMBIMU B
OMOJIOTUYECKUX HCCIIEAOBAHMIX JKUBBIX OOBEKTOB M JKOCHUCTEM (ONMHCaHUE, HW3MEpeHUe,
HaOJroIeHNe, YKCIEPUMEHT), CIIOCOOaMHU BBISBICHUS M OLIEHKU aHTPOMOIEHHBIX M3MEHEHHH B
PUPOJIE;

YMEHHUE BBIJCHATh CYIIECTBEHHbIE NPHU3HAKU: BHUJIOB, OMOTEOLEHO30B, KOCHUCTEM U
O6uoctepsl, CTaOMIM3UPYIOMIETO, MABMXKYIIETO W Pa3pbIBAIOLIET0 €CTECTBEHHOro oT0opa,
AIONATPUYECKOTO U CUMIIATPUUYECKOTO BHJI000pa30BaHUs, BIUSHUS JABWKYIIUX CHII SBOJIIOLIUU
Ha TEHO(OH]| MOIYJISAIIUHN, TPUCTIOCOOTICHHOCTH OPTaHU3MOB K cpefie OOWTaHWs, YepeOBaHuUs
HaIlpaBJIEHUH 3BOJIIOLIMH, KPYTOBOPOTA BELIECTB M MOTOKA YHEPTUHU B IKOCHCTEMAX;

YMEHHE YCTAaHABJIHMBATh B3aUMOCBS3M MEXKIY IPOIECCAMU HSBOJIOLUH, JBIKYIIHMA
CHJIaMH aHTPOIOIreHe3a, KOMIIOHEHTAMH Pa3IMYHbIX HKOCHCTEM U MPUCIOCOOIIEHUSMH K HUM
OpPTraHU3MOB;

YMEHUE BBISBIATH OTIIMYUTEIbHBIC TPU3HAKU KUBBIX CHCTEM, IPUCTIOCOOICHHOCTh BUI0B
K cpele oOuTaHWs, aOMOTHYECKHX M OMOTHYECKHX KOMIIOHEHTOB IKOCHUCTEM, B3aUMOCBS3EH
OpPraHU3MOB B COOOIIECTBAX, AaHTPOIOI'€HHBIX U3MEHEHHH B IKOCHCTEMAX CBOEH MECTHOCTH;



YMEHHE UCIIOIb30BaTh COOTBETCTBYIOIINE APTYMEHTBI, OMOJIOTHUYECKYIO0 TEPMUHOIOTHIO U
CUMBOJIUKY JUIsl JOKa3aTelbCTBa pOJICTBA OPTraHMW3MOB pa3HBIX CHCTEMAaTHUYECKUX TpYIIII,
B3aMMOCBSI3M OPTraHU3MOB U CpeIbl OOMTAHWsS, CIMHCTBA YEIIOBEUECKUX pac, HEOOXOAUMOCTH
COXpaHEHHUs] MHOro00pa3zus BUAOB M DKOCHCTEM KaK YCIIOBUS COCYLIECTBOBAHMSI MPUPOJIBI U
4eJI0BEYECTBA;

yMEHHE peniarb OWOJIOrMYecKHe 3a/ladyd, BBIABIATH MPHUUMHHO-CIEACTBEHHbBIE CBS3H
MEXy UCCIIEyEeMBbIMU OMOJIOTMYECKIMH IPOLIECCAMU U SBJICHHUSIMH, JIENIaTh BBIBOIBI M IPOTHO3BI
HA OCHOBaHMH MOJTYYECHHBIX PE3YJIbTaTOB;

YMEHHUE BBINOIHATH Ja0OpaTOpHbIE M MPAKTUYECKHE pabOThl, COONIONATh MpaBUiIa MpU
paboTe ¢ yueOHBIM | JIa0OPATOPHBIM 00OPYI0BAHHUEM;

YMEHHUE BBIIBUTaTh THUIIOTE3bl, MPOBEPATH HMX OSKCIEPUMEHTAIBHBIMH CpPEICTBAMHU,
dbopMynupys 1eib UCCIeI0BaHus, aHATM3UPOBATh MOJIYY€HHBIE PE3YNIbTAThI U JIeJIaTh BBIBOIBI,

YMEHHUE YYacTBOBATh B Y4e€OHO-HCCIEIOBATEIbCKONW paboTe Mo OHOIOTHH, SKOJIIOTUU U
MEAMIIMHE, MPOBOJMMON Ha 0a3e HIKOJBHBIX HAY4YHBIX OOLIECTB, M MYOJUYHO MPEACTABISATH
MOJIyYECHHBIEC PE3Y/IbTAThl HA YICHUYECKUX KOH(DEPEHIHIX;

YMEHHE OLIEHHBATh TUIOTE3bl U TEOPUU O MPOUCXONKACHUU >KU3HU, 4YEJIIOBEKa H
YeJIOBEYECKMX pac, O MPUYMHAX, MOCIEACTBHSIX M CIOCO0aX MPEeJOTBPAICHHS TII00aTbHBIX
U3MEHEHUH B buocdepe;

YMEHHE OCYIIECTBIIATH OCO3HAHHBINA BHIOODP Oymymieil mpodeccnoHaabHON AeITebHOCTH
B o0mactu OWONOTMM, DKOJOTUH, MPHUPOAONOIB30BAHUS, MEIUIUHBI, OWOTEXHOJOTHUH,
NICHIXOJIOTHH, BETEPUHAPHH, CEIBCKOTO XO3AWCTBA, MHUIIEBOW MPOMBIIIICHHOCTH, YTIYOIsTh
MO03HABATENIbHBII HHTEPEC, HAIIPABJICHHBIN HAa OCO3HAHHBII BEIOOP COOTBETCTBYIOLIEH Mpodeccun
U MIPOAOJDKEHHE OMOIOTHYECKOT0 00pa30BaHMsl B OpPraHU3AIMIX CPETHETO MPOPeCcCHOHATHHOTO
U BBICILIETO OOpa30BaHMs.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne HanMeHOBaHue pa3ziesioB U TeM NPOrpaMMbl KosinyecTBO 4acoB JdnekTpoHHbIE (UPPOBLIE)
n/m Bcero| KoHTpoJsibHBIE [lpakTHYecKue 06pasoBaTe/bHbIe PecypChbl
paboThI paboThI
1 buoJsiorusa Kak Hayka 1
2 JKuBble cucTeMbl U UX U3y4YEHUE 2
3 BuoJsiorusa KieTku 2 0.5
4 XuMHYecKas opraHu3anus KJIeTKH 10
5 CTpoeHue U QYHKIMHU KJIETKH 8
6 O6MeH BellecTB Y NpeBpallleHue 3HEPTUH B 9
KJIETKe
7 HacnencrBenHas uHpopMauus U peanusanus eé 9 0.5
B KJIETKe
8 KuzHeHHBbIN UK KJIETKU 6 1
9 CtpoeHue U PyHKIIMU OPraHU3MOB 17 1.5
10 |PasMHO>»eHHUe U pa3BUTHE OPraHHU3MOB 8 1.5
11 |['eHeTUKa - HAayKa 0 HaCJeJCTBEHHOCTH U 2 0.5
M3MEHYUBOCTH OPTaHU3MOB
12 |3aKOHOMEpPHOCTH HaCJIeICTBEHHOCTHU 10
13 |3aKOHOMEPHOCTHU U3SMEHYHUBOCTH 6
14 |TeHeTuka yesi0OBeEKA 3 0.5
15 |Cesekiiysi OpraHM3MOB 4 1
16 |BbuoTexHOJIOTUS U CHHTETHYEeCKasi OMO0JIOTUs 4
17 |Pe3epBHOe BpeMs 1
OBILIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 102 0 13

11 KJIACC




Ne HaumMeHOBaHMe pa3zesioB U TeM NIPOrpaMMbl KosinuecTBo yacoB JdseKTpoHHbIE (LM pOBbIE)
n/m Bcero| KouTposbHble | IlpakTudeckue 06pasoBaTe/IbHbIe PecypChbl
paboThI paboThI
1 3apox/JeHUe ¥ pa3BUTHE 3BOJIIOLIMOHHBIX IPeACTaBJIeHUN 4
B OHMOJIOTUHU

2 MuKpo3BOJIIOLMA U €€ pe3yJIbTaThl 14 2

3 Makpo3BoJitOLUs U €€ pe3yJibTaThl 6

4 [IpoucxoxeHre ¥ pa3BUTHE )KU3HU Ha 3eMJie 15 1.5

5 [IpoucxoxeHue yesoBeKa — aHTPOIIOreHe3 10 1

6 JK0JIOTMSl — HAayKa O B3aMMOOTHOILLIEHUAX OPTaHU3MOB U 3 0.5

HaZ,0praHW3MeHHbIX CUCTEM C OKpYXKawliel cpefon

7 OpraHu3Mbl U cpejia 060U TaHUsA 9 1.5

8 JKOJIOTHS BU0B U MONYJISALIUN 9 0.5

9 JKOJIOTHUS COOBIIECTB. IJKOJIOTUYECKHE CUCTEMBI 12 0.5

10 |Buocdepa - rinobanbHas sKocucTeMa 6

11 |Yesi0Bek ¥ OKpy:Karwllas cpeja 6

12 |PesepBHOe BpeMd 8

OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 102 0 7.5
IMOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne Tema ypoka KosinyecTBO 4acoB Jlata  |JsieKTpOoHHbIe [UPPOBbIE
n/m Bcero| KonTposbHbie | [IpakTuyeckue | U3YIEHUA oGpasoBaTe/bHbIe
paboThI paGoThI pecypchl
1 BbuoJiorusa Kak KOMIJIEKCHAs HayKa Y KakK 4acTb 1

COBpEMEHHOTI' 0 O6H.leCTBa

’KuBble cucTeMbI U UX CBOMCTBA

YpoBHeBasi opraHu3anys >XKUBbIX CUCTEM

I/ICTOpI/IH OTKPBITHUA U U3YIEHUA KJIETKH. KneTouyHas Teopud




Ne Tema ypoka KosinyecTBO yacoB Jlata  |3yieKTpoHHbIe UPPOBbIE
n/m Bcero| KontposbHblie | IIpakTudeckue | A3Y1€HAA obpasoBaresibHbIe
pa6oThl pa6oThl pecypchbl
5 |MeToabl MOJIEKYISIPHOW U KJIE€TOYHOW OUOJIOTUH. 1 0.5
[IpakTHyeckas paboTta «Mi3yyeHrue MeTO/ 0B KJI€TOUHOHN
6uoJsioruu (xpoMaTtorpadus, asieKTpodopes,
JuddepennyanbHoe neHTpudyruposanue, [111P)»
6 |XUMHYECKHUM COCTaB KJIETKU
7  |MuHepaJsibHble BelleCTBa KJIeTKH, UX OM0JIoru4ecKas poJib
8 |Opranuyeckue BellecTBa KJeTKH — 6esKU. JIabopaTopHas 0.5
paboTa «O6HapyxeHHe 6eJIKOB C IOMOLbIO0 Ka4yeCTBEHHbBIX
peakLum»
9 | CBoMCTBAa, KJaccuPUKaALMA U PYHKIIUU OEIKOB 1
10 |OpraHuyeckue BeleCcTBa KJIETKU — YIJIEBO/bI 1
11 |OpraHuyecKue BeleCcTBa KJIETKU — JIMIIKbI 1
12 |Hyxuneunosble kucaoTsl. JIHK u PHK. JlabopaTopHas pa6ota | 1 0.5
«HccnenoBaHne HyK/IEMHOBBIX KUCJIOT, Bbl/I€JIEHHBIX U3
KJIETOK Pa3JINYHbIX OPTaHU3MOB»
13 |Crpoenue u pynkuuu AT®. Jipyrue nykneosuarpudocdarsr | 1
(HTD)
14 |CexBeHnupoBaHue /IHK. MeToabl reHOMUKHY, 1
TPAHCKPUIITOMUKH, IPOTEOMUKU
15 |MeTo/bl CTPYKTYpPHOM 6MOJIOTUH
16 |Twunbl kaeTok. [[pokapuoThYecKasa KiaeTKa
17 |CtpoeHue aykapuoTHUYeCcKOH KaeTKU. [IpakThyeckas paborta 0.5
«H3yyeHue CBOMCTB KJIETOYHOW MeMOpaHbI»
18 |I[loBepXHOCTHBIY annapaT KJIeTKH 1




Ne Tema ypoka KosinyecTBO yacoB Jlata  |3yieKTpoHHbIe UPPOBbIE
n/m Bcero| KonTposbHbie | [IpakTtuyeckue | A3YIEHUA oGpasoBaTesbHbIe
pa6oThl pa6oThl pecypchbl
19 |OpgHOMeMOpaHHbIe OpraHOUAbI KJIeTKU. [IpakTruyeckas 1 0.5
paboTa «M3ydyeHue ABMXKEHUS LIUTOIJIa3Mbl B PaCTUTEbHBIX
KJIeTKax»
20 |llonyaBTOHOMHBIE OPTaHOM /bl KJIETKU: MUTOXOH/PUH, 1 0.5
miactuzpl. JlabopaTtopHasa paborta «HMccnenoBanue
IJIA3MOJIM3A Y [|eNJIa3M0JIM3a B PACTUTE/IbHBIX KJIETKaX»
21 |HemeMOpaHHbIe OpraHOU/Ibl KJIE€TKH
22 |CtpoeHue U PyHKIMHM AApa
23 |CpaBHUTeJIbHAsA XapaKTEPUCTHUKA KJIETOK 3yKapUOT. 0.5
JlabopaTopHas paborta «HM3yueHHne cTpoeHUs KJIETOK
pPa3JIMYHbIX OPraHU3MOB»
24 |AccuMunAnMA M JUCCUMUJIALUA — JiB€ CTOPOHBI 1
MeTabosin3ma. Tunbl o6MeHa BelecTB. JlTabopaTopHasi
paboTa «M3yyeHue KaTaJIUTUUYECKON aKTUBHOCTHU
bepMeHTOB (Ha mpyUMepe aMUJIa3bl UM KaTalasbl)»
25 |®epMeHTaTUBHBIN XapaKTep peaKLMi KJIeTOYHOTO 1 0.5
MeTabosm3Ma. JlJabopaTopHasa pabora «HM3yueHue
bepMeHTAaTUBHOIO pacllelJieHus NepoKCcHa BOJA0OPOa B
pPaCTUTEIbHBIX U )KUBOTHBIX KJIETKaX»
26 |Besku-akTUBATOpPbI U 6EJIKU-UHTUOUTOPBI 1
27 |ABTOTpOQHBIN TUIl 0OMeHA BelEeCTB 1
28 |®oTocuHTE3 1
29 |XemocuHTe3. J/lJabopaTopHas pabota «CpaBHeHUe npolieccoB | 1 0.5
doToCHMHTE3a Y XeMOCHHTE3a»
30 |AHaspo6bHble opraHu3Mbl. Busbl 6poxxeHus. JlJabopaTopHas 1

paboTa «CpaBHEHHE MPOLECCOB OPOXKEHHUS U JbIXaHHUSI»




Ne Tema ypoka KosinyecTBO yacoB Jlata  |3yieKTpoHHbIe UPPOBbIE
n/m Bcero| KonTposbHbie | [IpakTtuyeckue | A3YIEHUA oGpasoBaTesbHbIe
pa6oThl pa6oThl pecypchbl
31 |AspobGHble OpraHu3Mbl. ITalbl 3HEPreTUYECKOT0 0O6MeHa
32 |JHeprus MeMOpaHHOI0 rpajgveHTa NpoToHOB. CuHTEe3 ATD: 1
pab6oTa npoToHHOU AT®-crHTa3bI
33 |Peakuuu MaTpyU4HOTO CUHTE3a 1
34 |TpaHckpunuus — MaTpu4HbId cuHTe3 PHK 1
35 |TpaHcasAuus U e€ 3Tanbl 1
36 |KomupoBaHue aMHUHOKUCIOT. Posib pubocoM B 6MOCHUHTE3€ 1
6esika
37 |OpraHusanys reHomay IPOKapHUoT U 3YKapHUOT 1
38 |MouJiekyisipHble MEXaHU3Mbl SKCIIPECCUY F€HOB Y 3YKapUOT
39 |Bupycbl — Hek/eTOYHbIe GOPMBbI }KM3HU U 0O0JIUTraTHbIE 0.5
napa3uThl. [IpakTudeckas pabora «Co3gaHue Moeu
BUpYyCa»
40 |BupycHble 3a60/1eBaHUS YeJI0BEKA, 2)KUBOTHBIX, pACTEHUU 1
41 |HaHOTexXHOJIOTHU B OGUOJIOTUH U MeJULINHE 1
42 |’Ku3HeHHbIH LUK KJIETKH 1
43 |MaTtpuunbii cuHTe3 JJHK 1
44 |XpoMmocomel. JlabopaTopHas paboTa «M3yyeHre xpoMocoM 1 0.5
Ha rOTOBbIX MUKpOIMpenapaTax»
45 |/leneHHe KJIETKU — MUTO3 1
46 |Tunbl kJ1eTok. KaprokuHes u nuToKuHe3. JJabopaTopHas 0.5
paboTa «HabusroieHre MUTO3a B KJIeTKax KOHYMKa KopeliKa
Jiyka (Ha rOTOBBIX MUKpOIpenaparax)»
47 |Perynauud »KYU3HEHHOTI'0 JUKJIA KJIETOK
48 |OpraHusM Kak eUHOe LieJsioe




Ne Tema ypoka KosinyecTBO yacoB Jlata  |3yieKTpoHHbIe UPPOBbIE
n/m Bcero| KonTposbHbie | [IpakTtuyeckue | A3YIEHUA oGpasoBaTesbHbIe
pa6oThl pa6oThl pecypchbl
49 |Tkanu pacteHuil. JlabopaTopHas paboTa «M3yyeHue TKkaHel 1 0.5
pacTeHUm»
50 |TkaHM )XUBOTHBIX U YeJsioBeKa. JlabopaTopHas paboTa 1 0.5
«H3ydeHune TKaHe! KUBOTHbBIX»
51 |Opransl Cuctembl opraHos. JlabopaTopHas paboTta 1 0.5
«/3yyeHune opraHoB LIBETKOBOI'O paCTEHUS»
52 |Omnopa Tesia OpraHM3MoB 1
53 |/lBu:keHHe OpraHU3MOB 1
54 |IluTaHue OPraHM3MOB 1
55 |[luTaHve NO3BOHOYHBIX XKUBOTHBIX. [IUlleBapuTebHas 1
cUCTeMa YesioBeKa
56 |/lpixaHve OpraHu3MoB 1
57 |/lpixaHHe T03BOHOYHbIX )KUBOTHBIX U YeJIOBEeKa 1
58 |TpaHcnopT BellecTB Y OpraHU3MOB 1
59 |KpoBeHocHas cucTeMa MO3BOHOYHBIX )KUBOTHbBIX M yejioBeka | 1
60 |BbigesieHue y opraHMu3MOB 1
61 |3awuTay OpraHu3MoOB 1
62 |MMMyHHad cucTeMa yeJsioBeKa 1
63 |Pa3gpaXUMOCThb U perysanusa y OpraHu3MOB 1
64 |['ymMopasbHada peryadanua U 3HAOKpUHHAA CUCTeMa 1
>KUBOTHBIX Y YeJIOBeKa
65 |®opMbl pa3MHOXKEHHS OPraHU3MOB 1
66 |I[losioBOE pa3MHOXKeHUE

67

Meiio3




Ne Tema ypoka KosinyecTBO yacoB Jlata  |3yieKTpoHHbIe UPPOBbIE
n/m Bcero| KonTposbHbie | [IpakTtuyeckue | A3YIEHUA oGpasoBaTesbHbIe
pa6oThl pa6oThl pecypchbl
68 |['ameToreHes. O6pa3oBaHMe U pa3BUTHE MOJIOBbIX KJIETOK. 1 0.5
JlabopaTopHas paboTta «HM3yueHune CTpoeHUs MOJ0BbIX
KJIETOK Ha FOTOBBIX MUKpOIIpenapaTax»
69 |WHauBMAyasbHOE pa3sBUTHE OPraHU3MOB — OHTOTrEHe3
70 |3aksaZika OpraHOB M TKaHeM U3 3apO/bllIeBbIX JINCTKOB
71 |PocT 1 pa3BUTHE }XUBOTHBIX. JJabopaTopHas paboTa 0.5
«BbIsIBJIEHUE TPU3HAKOB CXOACTBA 3apOAbILIEN
NI03BOHOYHbIX >KUBOTHBIX»
72 |PasMHOXXeHUe U pa3BUTHe pacTeHUH. JlabopaTopHas pabota | 1 0.5
«CTpoeHHe OPraHOB Pa3MHOX€EHHUS BbICIIUX PACTEHUI»
73 |HUcTopust cTaHOBJIEHUS U Pa3BUTUS TeHETUKHY KaK HayKU
74 |OcHOBHbIE IOHSTHS U CUMBOJIbI TeHETUKH. JlabopaTopHas 0.5
pab6oTa «/I[po3oduia Kak 06'beKT reHETHUECKUX
HccaeJOBaHUN»
75 |3aKOHOMEPHOCTHU HaC/IeJOBAaHUSI IPHU3HAKOB. 1 0.5
MoHorubpuaHoe ckpewjuBaHue. [I[paktuieckas pabora
"H3y4yeHune pe3y/IbTaTOB MOHOTUOPUAHOTO CKpPELIMBAHUSA y
Jipo3odubr”
76 |lluTosorMuyeckrue OCHOBbI MOHOTMOPUJHOTO CKpeIllMBaHUs
77 |AHanusupymollee cKkpeujrBaHve. HernosHoe 0MUHMpPOBaHUE
78 |[lurubpuaHoe ckpeiuBaHue. [IpakTuyeckas pabora 0.5
«H3yuyeHue pe3ybTaTOB JUTHOPUIHOTO CKPEIMBaHUS Y
Jip030dUIIBI»
79 |lluTos0THYEeCKHE OCHOBBI UTUOPUJHOTO CKPELUBAHUS
80 |CuernsieHHOe HacJieJOBaHUe IPU3HAKOB
81 |XpoMocoMHasi TeopHs HaCJAeACTBEHHOCTH




Ne Tema ypoka KosinyecTBO yacoB Jlata  |3yieKTpoHHbIe UPPOBbIE
n/m Bcero| KontposbHblie | IIpakTudeckue | A3Y1€HAA obpasoBaresibHbIe
pa6oThl pa6oThl pecypchbl
82 |T'eHeTuka noJia
83 |['eHOTMN KaK 1eJIOCTHasA CUCTeEMa
84 |l'eHeTHUYeCKHWH KOHTPOJIb Pa3BUTHA PACTEHUMH, })KUBOTHBIX U
yesioBeKa
85 |HM3MeHYMBOCTb NPU3HAKOB. BUAbl NK3MEHUYMBOCTHU
86 |MoaudukanoHHass U3MEHYUBOCTD
87 |BapuauuoHHBIY pAJ M BapUaLMOHHAA KpUBas. 0.5
JlabopaTopHas paboTta «MccieioBaHMEe 3aKOHOMEPHOCTEN
Mo audUKaIMOHHON u3MeHYUBOCTU. [locTpoeHue
BapUALMOHHOIO Psi/ila U BApUALIMOHHOW KPUBOU»
88 |l'eHoTHMNMYecKass UBMEHYUBOCTb. KoOMOMHATHBHAsA 1
U3MEHYUBOCTb
89 |MyTauuoHHas U3BMEHYUBOCTD. [IpakTHYeckas paboTa 1 0.5
«MyTauuu y po30Qpusbl (Ha FOTOBbIX MUKpOIpenapaTax)»
90 |3aKOHOMEpPHOCTU MYTALlMOHHOTO IIpolLecca. JIUreHeTUKA U 1
3MUTeHOMUKA
91 |l'eHeTuka yesoBeka. [[pakTuyeckas paborta «CocTaBjieHHe U 1 0.5
aHaJ/Iu3 poJ0CIOBHONU»
92 |MeToAbl MEHUIIMHCKON reHETUKH
93 |3HayeHHe MeJULIMHCKOW F'eHETUKHU B MpeOTBPAILlEHUH U
JIeUeHUU reHeTU4YeCKUX 3a00/1eBaHUH YesloBeKa
94 |OcHOBHbIe MOHATHA cesieKIMM. JJabopaTopHas paboTa 1 0.5
«M3yyeHHne COPTOB KyJIbTYPHBIX PACTEHUH U TOPO/,
JIOMAaLIHUX YKUBOTHbIX»
95 |MeToAbI cesleKIIMOHHOM paboThl. JlabopaTopHas paboTa 1 0.5

«HSy‘{eHI/Ie MEeTOA0B CeJIeKIIUH paCTeHHfI>>




Ne Tema ypoka KosinyecTBO yacoB Jlata  |3yieKTpoHHbIe UPPOBbIE
n/m Bcero| KonTposbHbie | [IpakTtuyeckue | A3YIEHUA oGpasoBaTesbHbIe
pa6oThl pa6oThl pecypchbl
96 |JlocTHKeHHUS CeJIeKIUM PACTEHUM U >KUBOTHBIX. 1
[IpakTHyeckas paboTa «[IpuBrUBKa pacTeHUN»
97 |CoxpaHeHUe, U3yYEeHUE U UCII0JIb30BAaHUE T€HETUYECKUX 1
pecypcoB
98 |buoTexHOJIOrUA Kak HayKa U OTpac/b IPOU3BO/CTBA. 1 0.5
[IpakTHyeckas paboTa «M3yyeHrue 06'bEKTOB
OUOTEXHOJIOTUU»
99 |OcHOBHbI€e HaNpaBJIeHUs1 CHHTETUYECKONU OUOJIOTUHU 1
100 | XpoMocoMHas ¥ TeHHast UHXXeHepUus 1
101 |MegunyuHCKHE OUOTEXHOJIOTHU 1
102 | Pe3epBHbIH ypok. [loBTOpeHUE, 060611eHME, 1
cucTeMaTu3auus 3HAHUU
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 13.5
11 KUIACC
Ne Tema ypoka KosinyecTBO 4yacoB Jarta JJIeKTPOHHbIE
n/m Bcero| KouTtpoabHbie | [Ipaktuyeckue | 13YIEHUA L1 ppoBkIe
pa6oThl paboThl o6pa3oBaTesibHbIE
pecypchl
JdBoJiroiMoHHasa Teopud Y. /lapBuHa
JBHKylMe cuibl 3BOJIIOLUUA BUJOB 110 Y. /lapBuHy
Bopb6a 3a cylecTBOBaHHUE, eCTECTBEHHBIM U UCKYCCTBEHHBIN
0T60D
®opMUpOBaHME CUHTETUYECKOW TEOPHUU 3BOJIIOLUU
5 |JTanbl 3BOJIIOIIMOHHOTO poLiecca: MUKPO3BOJIOLUA U
MaKpO3BOJIIOLUA




Ne Tema ypoka KosinyecTBO 4yacoB Jara JJIeKTPOHHbIE
n/m Bcero| KouTtpoabHble | [Ipaktuyeckue | 13YIEHNA nu¢pposbIe
pa6oTHI pa6oThI obpa3oBaTesIbHbIE
pecypchl
6 |[lonysnsauua — ajieMeHTapHas eAUHHUIA 9BOJTIOLUN
7  |3akoH reHeTU4eckoro paBHoBecus k. Xapau, B. Baitn6epra. 0.5
JlabopaTopHas paboTa «BbisiBJieHHe U3MEHYHMBOCTH Y 0cobeit
OZHOTO BUJa»
8 |JsemeHTapHble GaKTOPHI 3BOJIOLUU
9 |3ddexT ocHOBaTe 1. IPPEKT OYTHIJIOUHOTO FOPJIbIIIKA
10 [Murpauuu. U3oadauuu nonyasiiyii: reorpadpuryeckas,
ouoJioruyeckas
11 |EcTtecTBeHHbIN 0T60P — HANpaBAAKIIUNA GaKTOP 3BOJIOLUN
12 |(llosi0BOM OTGOP
13 |[lpucnoco6yieHHOCTh OPraHU3MOB KaK pe3yJibTaT 0.5
MUKpO3BoJOLUH. JlTabopaTopHas paboTa «M3ydyeHne
apomMopd030B ¥ HAMOAAANTALIMHN Y pACTEHUN U dKUBOTHbBIX»
14 |lIlpumMepsl npucnoco61eHUN Y OpraHU3MOB: 1 0.5
Mopdosioruieckue, pU3n0J0ruieckre, 6MOXMMHUYECKHUE,
noBeJieH4Yeckue. JlabopaTopHas paboTa «IIpucnocobienus
OPTaHU3MOB M UX OTHOCHUTEJIbHAS 11eJ1eCO00OPa3HOCTb»
15 |Bup, ero KpuTepuu U CTpykTypa. JlabopaTopHas paboTta 1 0.5
«CpaBHeHME BU/I0B 10 MOP)OJIOTUIECKOMY KPUTEPHUIO»
16 |CTpykTypa BUAA 1
17 |Bujgoo6pa3oBaHue KaK pe3yJibTaT MUKPOIBOJIIOIUHU 1
18 |CBs13b MUKPO3BOJIKOLIMHY U AMUAEMUOJIOTUHN 1
19 |MakpoaBoJstonus. [laleoHTOIOTMYECKHE METOAbI U3YYEeHUs 1
3BOJIIOLIUU
20 |buoreorpaduyeckue MeTO/ bl U3yUYEHHUS IBOJTIOLUU 1




Ne Tema ypoka KosinyecTBO 4yacoB Jara JJIeKTPOHHbIE
n/m Bcero| KouTtpoabHble | [Ipaktuyeckue | 13YIEHNA nu¢pposbIe
pa6oTHI pa6oThI obpa3oBaTesIbHbIE
pecypchl
21 |9MO6pHOJIOTUYECKHE U CPABHUTEJNBHO-MOP(POJIOTHYECKHE 1
MeTO/ibl U3y4eHUS IBOJIIOLUHU
22 |MoJiekysipHO-TeHEeTUYeCKHe, OUOXUMUYECKUE U 1
MaTeMaTU4YeCcKHe MeTO/ibl U3yYeHHUs 3BOJIIOLUN
23 |06uMe 3aKOHOMEPHOCTH 3BOJIIOLUU
24 |ApanTuBHad pajguanysa. HepaBHOMepPHOCTb TEMIIOB 1
3BOJIIOLIUU
25 |Hay4Hble runoTe3bl NIPOUCX0XKAEHUS )KU3HU Ha 3eMJie 1
26 |/loHay4Hble NpeCTaBJEHUS O 3aPOXKIEHUU )KU3HU 1
27 |OcHOBHbIE 3Talbl HEOPraHUYECKOH 3BOJIIOLUU 1
28 |['unoTe3bl 3apOXKAeHUS KU3HHU 1
29 |HUcropus 3eMsu U MeTO/ibl eé n3yvyeHus. JlabopaTopHas 1 0.5
paboTa «M3yyeHure U onMcaHMe UCKOTIaeMbIX OCTATKOB
JPEeBHUX OPraHU3MOB»
30 |HavasbHble 3Tanbl OpraHUYECKON 3BOJIIOLUU
31 |3BosOLUSA SYKAPUOT
32 | OcHOBHbIE 3Tallbl 3BOJIIOIUUA PACTUTEJLHOTO MUPA. 0.5
[IpakTuyeckas paboTta «M3yyeHre 0COOEHHOCTEeN CTpOeHUs
pacTeHWH Pas3HbIX OTAEJIOB»
33 |OcHOBHbIE 3TAIbI 3BOJIIOLUU XKUBOTHOI'O MUpaA
34 |3BosonUA KUBOTHBIX. [I[pakTuyeckas paboTta «M3yyeHue 0.5
0COGEHHOCTEN CTPOEHUsI TO3BOHOYHBIX KUBOTHBIX»
35 |Pa3BuTue kM3HU Ha 3eMJie 10 3paM U eprUoiaM 1




Ne Tema ypoka KosinyecTBO 4yacoB Jara JJIeKTPOHHbIE
n/m Bcero| KouTtpoabHble | [Ipaktuyeckue | 13YIEHNA nu¢pposbIe
pa6oTHI pa6oThI obpa3oBaTesIbHbIE
pecypchl
36 |MaccoBble BBIMMPaHUS — 3KOJIOTHYEeCKHUe KPU3UCDI 1
IpOLIJIOTO
37 |CoBpeMeHHBIN 3KOJIOTUYECKUUN KPU3UC, IO 0COOEHHOCTH 1
38 |CoBpeMeHHas cCUCTeMa OPraHUYeCKOro Mupa 1
39 |OcHOBHbIE CUCTEMATHUYECKHE IPYIIIbl OPraHU3MOB 1
40 |AHTpoIoJIOrus — HayKa 0 YeJIOBEKe 1
41 |Pa3BuTHe Npe CTaBJEHUU O NPOUCXOXKAEHNUU YesI0BeKa 1
42 |MecTo 4yesioBeKa B CUCTEME OPraHUYeCKOro Mypa. 1 0.5
JlabopaTopHas paboTa «M3ydyeHrne 0CO6eHHOCTEHN CTPOEHUS
CKeJieTa YesJ0BeKa, CBI3aHHbIX C IPSIMOXO0XKAeHUEM»
43 |/lBrKyuiye CUJIbl aHTpOIMOreHesa
44 |CooTHOLIEeHHEe OGUOJIOTUYECKUX U COLMAIbHBIX GaKTOPOB B 1
aHTpoIoreHese
45 |OcHOBHbIE CTaIMM aHTPOIOreHe3a 1
46 |IlaseoreHeTuka U najeoreHoOMUKa 1
47 |JBOJIIOLIKMSA COBPEMEHHOTI0 YesI0BeKa 1
48 |YesoBeyeckue pachl [IpakThueckas pabora «M3yuyeHue 1 0.5
3KO0JIOTUYECKHUX aZlallTal i YesIoBeKa»
49 |MexaucuuIIMHapHble MeTO/ bl aHTPOIOJIOTUU 1
50 |3apoxaeHue U pa3BUTHE 3KOJIOTUU
51 |MeTtozpbl akosioruu. JlabopaTopHas pabora «HM3yyeHue 0.5
MeTO/I0B 9KOJIOTUYECKUX UCCJIe[JOBAaHU»
52 |3HayeHUe 3KOJIOTUYECKUX 3HAHUU JI/1s1 YeJI0BeKa
53 |39kosioruyeckre GpaKTOpPbI




Ne Tema ypoka KosinyecTBO 4yacoB Jara JJIeKTPOHHbIE
n/m Bcero| KouTtpoabHble | [Ipaktuyeckue | 13YIEHNA nu¢pposbIe
pa6oTHI pa6oThI obpa3oBaTesIbHbIE
pecypchl
54 |A6uoTtudeckue pakTopbl. CBET KaK 9KOJIOTMYECKUU PaKTOP. 1 0.5
JlabopaTopHas paboTa «BbisiBJieHHEe TPUCTOCOOIEHUM
OPraHM3MOB K BJIUSHUIO CBETa»
55 |A6uoTtudeckue pakTophl. TeMnepaTypa Kak 3K0OJIOTUYECKUIN 1 0.5
dakTop. J/labopaTopHas paboTa «BbisiBjieHUE
NpPUCIIOCO6/IEHUM OPTaHU3MOB K BJIUSTHUIO TEMIIEPATYPbI»
56 |A6uoTtryeckue pakToOpbl. BJaxXHOCTb Kak 9K0JI0rHYeCKUI 1 0.5
dakTop. JlJabopaTopHas paboTa «KAHaTOMUYECKHE
0COOEHHOCTU paCTEHUN U3 Pa3HbIX MeCT OOUTAHUSA»
57 |Cpenbl 06UTaHHS OPTaHU3MOB 1
58 |BuoJsiornyeckue puTMbl 1
59 |’Ku3sHeHHbIe POPMBbI OPraHU3MOB 1
60 |Buotuyeckue pakTopbl 1
61 |3HayeHHe GMOTHYECKHUX B3aUMOAEHCTBUHN A 1
CYlleCTBOBaHUs OPTaHU3MOB B Cpejie 0OUTaHUs
62 |JKoJIOTMYeCKHe XapaKTePUCTUKHU NONYJIALUU 1
63 |OcHOBHBbIe NOKa3aTeJ Iy NONYASAUU: YUCJEHHOCTb,
IJIOTHOCTb, BO3PACTHAs U M0JI0Basi CTPYKTypa
64 |OcHOBHbIE NIOKa3aTesy MOMYJIALUN: POXKAAEMOCTD, IPUPOCT, 1
TEMII pOCTa, CMEPTHOCTb, MUTPAI[UH
65 |JkoJsioruyeckasi CTpyKTypa NomyJasLuu
66 |/lMHaMUKa NOMYJIALUU U €€ perysanus
67 |KpuBble pocTa YUCJIEHHOCTHU nonyasauuu. Kpusbie

BbI’KMBaHHUA




Ne Tema ypoka KosinyecTBO 4yacoB Jara JJIeKTPOHHbIE
n/m Bcero| KouTtpoabHble | [Ipaktuyeckue | 13YIEHNA nu¢pposbIe
pa6oTHI pa6oThI obpa3oBaTesIbHbIE
pecypchl
68 |Jkosiornyeckas HUlIA BUJa. JlabopaTopHas paboTa 1 0.5
«[IprcnocobyieHus CEMSIH paCTEHUH K paccesIeHUIO»
69 |Buj kak cucteMa nonyJssiqun 1
70 |3aKOHOMEPHOCTH MOBEJEHUS U MUTPALIMU ) KUBOTHbIX 1
71 |Coo6uiecTBO OPraHu3MoB — GUOILEHO3 1
72 |JKocHcTeMa KaK OTKpbITasi CUCTEMa 1
73 |KpyroBopoT BeleCTB U IOTOK 3HEPTUU B IKOCUCTEME 1
74 |OCHOBHbIE IOKa3aTeJ Il 3KOCUCTEMbI 1
75 |JKoJioruyecKrde NupaMubl 1
76 |HW3MeHeHUs COOOIIECTB — CYKILECCUH 1
77 |llpupoaHbie 3KOCUCTEMBI. JKOCUCTEMBI 03€P U pEK. 1
JKOCHCTEMBI MOpPEN U OKEAHOB
78 |IlpupoaHble 3KOCUCTEMBI. DJKOCUCTEMBI TYH/ID, JIECOB, 1
CTemneu, NyCTbIHb
79 |AHTpoONOreHHbIe 3KOCUCTEMBI
80 |Yp6oskocucremsl. [IpakTryeckas pabora «M3yyeHue u 0.5
onvcaHue Ypb603KOCUCTEMBI»
81 |3akoHOMepHOCTU GOPMHUPOBAHUSA OCHOBHBIX 1
B3aUMMO/IeMICTBUIM OPraHU3MOB B 9KOCHUCTEMAX
82 |MexaHH3MbI BO3/IeUCTBUSA 3arpA3HEHUM PA3HbIX TUIIOB HA 1
Cy60praHU3MeHHOM, OPraHU3MeHHOM, ONYJISIMOHHOM U
3KOCHCTEMHOM YPOBHSX
83 |buocdepa — obulensaHneTapHast 06004Ka 3eMJIU
84 |Yuenue B. U. BepHaackoro o 6uocdepe




Ne Tema ypoka KosinyecTBO 4yacoB Jara JJIeKTPOHHbIE
n/m Bcero| KouTtpoabHble | [Ipaktuyeckue | 13YIEHNA nu¢pposbIe
pa6oTHI pa6oThI obpa3oBaTesIbHbIE
pecypchl
85 |3aKOHOMEPHOCTH CylleCTBOBaHUS 6uocdepbl 1
86 |KpyroBopoThl BelleCTB U HUOre0XMMHYECKHE IIUKJIbI 1
87 |3oHanbHOCTBb 6UoCchepbl. OCHOBHbIE OMOMBI CYIIH 1
88 |YcroituuBocTh 6HM0Cchephl 1
89 |JKosiorMYecKue KpU3uChl U UX IPUYHUHBI 1
90 |BosgelicTBue YesioBeKa Ha buochepy 1
91 |AHTpomnoreHHoe BO3/leMCTBHUE HA PaCTUTEJbHbIN U 1
KUBOTHBIA MUP
92 |OxpaHa npupo/bl 1
93 |OcHOBHbIE IPHUHLUIIBI YCTOMYUBOTO Pa3BUTHS YeJI0BeYECTBA
Y IpUPO/bl
94 |PanuoHasibHOE IPUPO/IOTNI0JIb30BAHUE U COXPAaHEHHE 1
O10JI0TM4eCKOro pa3Hoo6pa3us 3eMJiu
95 |06061eHMe 0 TeMe « MUKPO3BOJIIOLUSA U €€ pe3ybTaThbI»
96 |06061eHNe 10 TeMe «MaKpO3BOJIIOLMSA U €€ Pe3yJIbTaThI»
97 |06061eHMe 10 TeMe «IIporcxoxJeHre U pa3BUTHE )KU3HU
Ha 3emJie»
98 |06061eHMe 0 TeMe «[IporcxokeHre YeJ0BeKa — 1
AHTPOIIOTEeHEe3»
99 |060611eHME 10 TEME «IKOJOTUS — HAyKa O 1
B3aUMOOTHOIIEHHUSX OPraHU3MOB»
100 |O60611eHUE 0 TeMe «OpraHU3Mbl U cpesia 0OUTaHUS»
101 |O60611eHME IO TEME «IKOJIOTHS BUAO0B U MOMYJISLUIA»
102 [O6061eHMe o TeMe «brocdepa - riobasbHass IKOCHCTEMA»




Ne Tema ypoka KosinyecTBO 4yacoB Jara JJIeKTPOHHbIE
n/n Bcero| KouTtposbHble | IIpaktudeckue | H3Y1EHAA nudposbie
pa6oThI paboThI obpa3oBaTesIbHbIE
pecypchl
OBLIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 102 0 7.5




INPOBEPJEMBIE HA EI'S I10 BUOJIOI'MA TPEBOBAHUSA K PE3YJIBTATAM OCBOEHMS
OCHOBHOMU OBPA30BATEJIbHOU TPOT'PAMMBI CPE/THEI'O OBIHEI'O OBPA30OBAHUSA

Kon
NpoBePsSIeMOro
TpeOoOBaHUSA

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJibTATAM OCBOECHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeIHero 001ero 00pa3oBaHus

ChopMHEPOBaHHOCTH 3HAHUHA O MECTE M POJM OHMOJIOTHH B CHCTEME ECTECTBCHHBIX HAyK, B
(hOpPMHPOBAHUU COBPEMEHHON €CTECTBEHHOHAYYHON KAapTUHBI MHpPA, B MO3HAHUH 3aKOHOB
NPUPOJBl U PELICHUH IKU3HEHHO BAXXHBIX COLMAIBHO-3TUYECKHX, SKOHOMUYECKHX,
9KOJIOTUYECKHX MPOOJIEM 4YeJOBEYEeCTBa, a TaKkKe B PELUICHHH BOMPOCOB PAIlMOHAIBHOTO
MIPUPOJIOTIONIE30BAHUS, B ()OPMHUPOBAHUU IICHHOCTHOTO OTHOIICHWS K TPUPOJE, OOIIECTBY,
YEJIOBEKY; O BKJIAJIE POCCHHMCKUX U 3apYOEKHBIX YIEHBIX — OMOJIOTOB B pa3BUTHE OHOJIOTHN

Bnagenue cucremoii 3HaHHI 00 OCHOBHBIX METOAAX HAyYHOTO MO3HAHMSA, HCIIOJIB3YEMBIX B
OMOJIOTHUECKUX HCCIICAOBAHUSAX JKUBBIX OOBEKTOB M JKOCHUCTEM (ONHCaHWE, H3MEpEHHE,
MpoBeIeHre HAOMIOeH N ); cioco0aMy BRISBIICHUS U OLCHKH aHTPOIIOTCHHBIX H3MEHEHUH B
MIPUPOJIE.

YMeHue BbIBUraTb THIIOTE3bl, MPOBEPSATb WX OSKCIEPUMEHTAJIbHBIMU CpEACTBaMH,
(dhopMynupysl 1eNlb HUCCIENOBAHUSA, aHAIM3UPOBATH IMOJYYEHHBIE pE3yNbTaThl U JIeNaTh
BBIBO/JIBI.

BrlisiBiIeHHE 3aBUCMMOCTH MEXKAY HCCIEAYEeMBIMH BEIMYMHAMH, OOBSCHEHHE IMOTyYSHHBIX
pe3yapTaToB U (HOpMyIHUPOBAHUE BHIBOAOB C MCIOIB30BAHUEM HAYYHBIX MOHSATHIA, TCOPUH U
3aKOHOB

YMeHne BIaeTh CHCTEMOM OMONIOTHYECKIX 3HAHUH, KOTOpas BKIIOYAST: OCHOBOIIOJIATAfOIIINe
OMOJIOTITIeCKUE TEPMIHBI U TIOHATHS (3KU3Hb, KIICTKA, TKAHb, OPTaH, OPraHN3M, BH, TOITYJISIIN,
JKOCHCTeMa, OHOIIeHO3, Orocdepa; MeTaboIH3M, TOMEOCTa3, KJIETOUHbIH UMMYHHUTET, OHOCHHTE3
OernKa, OFOTIONIMMEPBL, ICKPETHOCTh, CAMOPETYIISIIHSL, CAMOBOCIIPOI3BEICHIE, HACTICICTBEHHOCTD,
W3MEHUYHBOCTb, SHEPTO3aBUCHMOCTb, POCT U PA3BUTHE);

Ouonornyeckue Teopuu: kinerouyHas teopus T.llIBanna, M. llneiinena, P. Bupxosa;
KJIOHAJIbHO-CeJIeKTUBHOr0 nMMmyHHTeTa I1. Opnux, .M. MeuHnKoBa, XpOMOCOMHasI TEOPHUS
HacnencTBeHHOcTH T. Moprana, 3akoH 3apojeieBoro cxoactsa K. bapa, sposmonroHHas
teopus Y. JlapBrHa, CHHTETHYECKAs! TEOPUS SBOJIOLMH, Teopus aHTponoreHesa Y. JlapBuHa;
teopust 6noreornieno3a B.H. Cykauéra; yaenne H.J. BaBunoBa o meHTpax MHOTOOOpas3us u
MIPOUCXOKIEHUS KyJIbTYpHBIX pacTeHuid, yuenue A.H. CeBeprioBa o myTsX U HalpaBJIEHUSIX
3BoItOIINH, yueHnue B.W. BepHanckoro — o 6uochepe);

3aKOHBI (eIWHOOOpa3usi TMOTOMKOB IIE€PBOTO TOKOJIEHHS, pACHICTUICHUS TPU3HAKOB,
HE3aBUCUMOT'0 HACJEeNOBaHUA TNPU3HAKOB |'. MeHens; CIEIICHHOT0 HaCleOBaHUS TPH-
3HAKOB W HapyIICHUsA CHEIUJICHHUA TI'CHOB T. MopraHa; TOMOJIOTHUYCCKUX PAOOB B
HacnencTBeHHoi uaMeHunBoctu H.U. BaBuinoBa; renetnueckoro paBHoBecust JIx. Xapau u
B. Baiin6epra; 3apoasieBoro cxozactsa K. bapa; OnoreHernyeckuit 3akon . ['ekkens, .
Mironnepa);

MIPUHLHUIIBL (YUCTOTHI TAMET, KOMIUIEMEHTAPHOCTH);

npaBmwia (MuanMyMa FO. JInbuxa, IKOIIOTHIECKON MAPaMUIBI YHCEN, OMOMACCHI ¥ SHEPTUH);
runote3sl (koarepsaTHoii A.W. Onapuna, nepBuuHoro OynboHa JDx. XomaeiiHa, Mukpocdep
C. ®okca, pudoznma T. Yek)

YMeHue peniath MOUCKOBBIE OMOJOTMYCCKUE 3a1a4d; BBIABIATH MPHYHHHO-CIICACTBCHHBIC
CBSI3U MEKY UCCIICNYEMbIMH OHOJIOTMICCKUME O0BEKTAMH, TIPOIIECCAMH U SBJICHUSMHE; JC/IaTh
BBIBOJIBI ¥ IIPOTHO3bI HA OCHOBAHHH TMOJTyYEHHBIX PE3YJIHTATOB;

COCTaBJIAITh TEHOTUITMYECKHE CXEMbI CKPCIIMBAHHMS JUTS Pa3HBIX THUIIOB HACIICAOBAHHS IPU3HAKOB
Y OPraHNU3MOB, COCTABIIATH CXEMBI IIEPEHOCA BEIIIECTB M SHEPIHU B SKOCHCTeMaXx (IeTTH MUTaHN,
TIUIIIEBBIC CETH)




Kon
NMpoBePSIeMOro
TpeOoBaHUSA

IIpoBepsiemble TPeOGOBaHMS K MPEAMETHBIM Pe3yJIbTATAM OCBOCHUS
OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMbl CpeIHero 001ero 00pa3oBaHus

YMeHne ycTaHaBIMBATh B3aNMOCBSI3H MEKIY CTPOCHHEM U (DYHKIUSMIE: OPTaHOHUIOB, KJIETOK
Pa3HBIX TKaHEH, OpraHaMH U CUCTEMaMU OPTaHOB Y PACTEHUH, dKUBOTHBIX U YEJIOBEKA; MEXKILY
JTaraMu OOMEHa BEUIeCTB; 3TallaMH KJIETOYHOTO IIUKJIA U )KU3HEHHBIX LUKJIOB OPraHU3MOB;
dTanamMu YMOPHOHAIBHOTO PAa3BUTHS; TEHOTHIIOM U (PEHOTUIIOM, PEHOTUIIOM U (pakTopamu
cpeabl OOUTaHMST; MPOLECCAMU HBOJIIOLNH; IBHKYIIIMMH CUIIAMU aHTPOIIOTeHe3a; KOMITOHEH-
TaMH Pa3IMYHBIX SKOCHCTEM U MPUCIOCOOICHUSIMHI K HUM OPTaHI3MOB

YMeHue BBIIENAT CYyIICCTBCHHBIC IPU3HAKH:

CTPOEHHSI BUPYCOB, KIIETOK IMPOKAPUOT M IYKAPHOT; OTHOKICTOYHBIX U MHOTOKJICTOYHBIX
OpPTraHU3MOB, BHJIOB, OMOTEOIIEHO30B, SKOCHUCTEM H OHOC(Ephl; CTPOCHUS OPTaHOB M CHCTEM
OPTaHOB PACTCHUH, KUBOTHBIX, YEIOBEKA; MPOIIECCOB )KU3HEACATEIHLHOCTH, IIPOTEKAOIIIX B
OpraHu3Max pacTeHHH, )KUBOTHBIX H YelIOBEKa; OMOIOTHUECKUX MPOIIECCOB: OOMEHA BEIIECTB
(MetabOomnu3M), HHGOPMAIIMK U MPEBpAICHUs SHEPrUU, OpOXKEHUs, aBTOTPO(HOrO U reTe-
potpodHOro THNOB NHUTaHUs, (POTOCHHTE3a U XEMOCHHTE3a, MUTO03a, Meii03a, raMeToreHesa,
sMOpHOreHesa, MoCTIMOPHOHAIBHOTO Pa3BUTHS, PA3MHOKEHHU S, THIUBUAYaIbHOTO Pa3BUTHS
opranu3zMa (OHTOTEHE3a), B3aMMO/ICHCTBHUSI T€HOB, T€TEPO3UCA; NEUCTBUA HMCKYCCTBEHHOTO
oTOOpa, CTAOMIM3UPYIOIIETO, JABIDKYIIETO M Pa3phIBAIONIETO €CTECTBEHHOTO OTOO0pa;
AIUIONATPUIECKOT0 ¥ CHMIIATPHUECKOTO BHAOOOpPA30BAHUS; BIHMSHUS ABIKYIIUX CHII
SBOJIIOIMU Ha TeHO(MOH] MOMYJISINN; IPUCIIOCOOIEHHOCTH OPTaHU3MOB K Cpelie OOMTaHWS,
YepeloBaHUs HalpaBiIeHUH OSBOJIIOLWH, KPYroBOpOTa BEIECTB M IOTOKA OSHEPrUH B
9KOCUCTEMAX

ChopMHUPOBAaHHOCTh YMEHHUS BBIACIATh CYIICCTBEHHBIC NPU3HAKK BUPYCOB, KJIETOK
MPOKAPUOT W OJYKAPHOT, OJHOKICTOYHBIX U MHOTOKICTOYHBIX OPTraHM3MOB, BHIIOB,
OHOTeoneHO30B u 9KOCHCTEM;
0COOCHHOCTH TIPOIIECCOB OOMEHA BEIIECTB M MPEBPAIICHUS SHEPTHH B KIIETKe, (POTOCHHTE3a,
[UIACTUYECKOTO M DHEPreTHYecKoro oOMeHa, XeMOCHHTe3a, MHTO03a,  Meilo3a,
OIUIOJIOTBOPEHHUS, PA3BUTUS W Pa3MHOXKEHHs, WHIUBUAYAIbHOTO DPAa3BUTHS OpraHM3Ma
(oHTOTCeHE3a), OOpPHOBI 3a CYIIECTBOBaHHWE, E€CTECTBEHHOTO OTOOpa, BHI000pa3OBaHWS,
HPHUCIIOCOOJIEHHOCTH OPraHM3MOB K Cpefieé OOMTaHWs, BIMSHHS KOMIIOHEHTOB JKOCHCTEM,
AHTPOIIOT'CHHBIX HM3MEHEHHI B JKOCHCTEMaX CBOEH MECTHOCTH, KPYroBOpOTa BEILECTB U
IpeBpallleHus SHEPruu B 6uochepe

YMeHne HCIOJIb30BaTh COOTBETCTBYIOIINE APTYMEHTHI, OMOJIOTMYECKYI0 TEPMHHOJIOTHIO U
CHUMBOJIUKY JJIsI JOKA3aTeJIbCTBA POACTBA OPTaHU3MOB pa3HBIX CHCTEMAaTHUCCKHX TPYII;
8 B3aUMOCBSI3H OPT'aHU3MOB U CPEbl OOUTAHNUS; €AMHCTBA YEIOBEUECKUX Pac; HEOOXOUMOCTH
3I0POBOTO 00pa3a KM3HW, COXPAHEHWs pPa3HOOOpa3ws BHIOB M IKOCHCTEM KaK YCIOBHUS
COCYILIECTBOBAHUS IPUPOJBI U YEJIOBEUECTBA

YMeHHe  KPUTHUYECKH  OICHHWBAaTh  HMHGOPMALIUIO  OHOJNOTHYECKOTO  COACPKaHHS;
WHTEPIIPETUPOBATh ATHYECKUE AaCIEeKTHl COBPEMEHHBIX HCCICIOBAaHUKA B  OHOIIOTHH,
MEAWIHE, OHOTEXHOIOTHUH, pacCMAaTpPUBaTh TIIOOANBHBIC OSKOJIOTHUECKHE MPOOIEMBI
COBPEMEHHOCTH, ()OPMHUPOBATH MO0 OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UITUIO

HNEPEYEHB 2JIEMEHTOB COJAEPXKAHUA, MIPOBEPAEMBIX HA EI'D 11O BUOJIOI'NHA

Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

1 buosnorus xak Hayka. JKuBble cCUCTEMBI U UX U3YUECHUE




Kon
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IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

CoBpemeHHast ouonorus - KOMILICKCHASI HayKa. Buonormueckue HaYKH
U u3ydaemble HMMU TpoOiembl. DyHIaMeHTalbHblE, NPUKIAJAHBIE W TOUCKOBBIE Hay4yHbIE
UCCIIeZIOBaHUS B OMOJIOTHH.

3HavueHue Owonornu B (OPMHUPOBAHUM COBPEMECHHOW €CTECTBEHHO-HAYYHOH KapTHHBI MHEpA.
IIpodeccun, csazanHble ¢ Owomorued. 3HaueHWE OWOJOTMU B TPAKTHUYCCKOH NESITEIBHOCTU
YeJI0BEeKa: MEJUIINHE, CETTHCKOM X03HCTBE, MPOMBIIINIEHHOCTH, OXPaHe IPHPOIHI

1.2

XuBble cHCTeMBI Kak MpenMeT Hu3ydeHHs Ounonoruu. CBOHCTBA JKUBBIX CHCTEM: EIHHCTBO
XMMHYECKOTO COCTaBa, JUCKPETHOCTH U LIEIOCTHOCTD, CIOKHOCTD U YIIOPSIIOYEHHOCTh CTPYKTYPHI,
OTKpPBITOCTH, CAMOOPTaHU3aLHs, CaMOBOCIIPOU3BEICHNE, PA3APaKIMOCTh, H3MEHUYUBOCTh, POCT U
pa3BHTHE.

YPOBHM OpraHU3aLUM XHUBBIX CHUCTEM: MOJEKYJISIPHBIHA, KJIETOUHbIH, TKAHEBBIN, OPraHU3MEHHBIH,
HOMYJISIIMOHHO-BUJIOBOM, 3KOCHCTEMHBIH (OHoreoneHoTHuyeckuit), OuoctepHsiil. Ilpomeccsl,
NPOUCXOAAIINE B JKUBBIX cucTeMax. OCHOBHbIE NpH3HAaKM uBOro. JKu3HB Kak ¢opma
CYIIECTBOBAHMSI MaTepUU
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Metoasl Ouonmornveckoit Hayku. HaOmromeHue, u3MepeHHE, SKCIEPHMEHT, CHUCTeMaTH3allus,
MeTtaaHanu3. [loHaTre o 3aBUCMMOI 1 HE3aBUCUMOU mepeMeHHoU. [[nannpoBanme sKCrepruMenTa.
ITocTanoBka u mpoBepka runote3. Hyneras runoresa. [loHsTHe BBIOOPKH U €€ JOCTOBEPHOCTD.
Pazbpoc

B Owmonormdyeckux MaHHBIX. OIEHKa JOCTOBEPHOCTH MONYYEHHBIX pe3yinbTaToB. [IpuamHBI
VCKQKEHUS PE3yJbTAaTOB SKCIEpUMEHTa. [[OHATHE CTaTUCTUUECKOTO TECTa

Kierka xak Onoiorndeckasi CHCTEMa

2.1

Krnetka — cTpykTypHO-QYHKIIOHATbHAS €AUHUIIA KUBOTO. MICTOPHS OTKPBHITUS KIETKU. PaboThI
P.T'yka, A.JleBenryka. Kinerounas teopus (T.IlIBann, M. Illnefinen, P. BupxoB). OcHOBHBIC
MIOJIO’KEHUS COBPEMEHHOM KJIETOYHOU TEOPHUHU.

MeTo 161 MOJIEKYJISIPHOM W KIIETOYHOW OWOJIOTHH: MUKPOCKOIHS, XpoMarorpadus, snekTpodopes,
METOJ] MEYEHBIX aTOMOB, AudQepeHranbHoe HeHTpupyrupoBanue, KyIbTHBUPOBAHUE KIIETOK

2.2

XUMHUYECKHH COCTaB KJIETKH. Makpo-, MUKpPO- M YIbTPaMHUKpOIeMeHThl. Boma u eé pomp kak
pacTBOPUTEIISI, pEareHTa, y4acTue B CTPYKTYPUPOBAHUH KJIETKH, TETUIOPErYIsiiiud. MuHepanbHbIe
BEIIIECTBA KJIETKHU, UX OHOJIoruyecKas poiib. Pojib KATHOHOB M aHHOHOB B KJIETKE.

bronornyeckue momumepsl. benmku. AMHHOKHCIOTHBIM cocTaB OenkoB. CTpPYyKTYpbl O€IKOBOI
MoJeKyIsl. [lepBuunas cTpykTypa Oenka, HenTuIHas CBsI3b. BToprdHas, TpeTHIHASI, YeTBEPTHIHAS
cTpykTyphl. JleHatypanus. Coiicta 6enkoB. Knaccudukanus 6enkoB. brosiorndeckue GyHKIHNA
0eTKOB.

YrneBoxpl. MoHOcaxapuipl, AWCaxXapUabl, OJNUTOcCaXapuisl W moimcaxapumpl. OOmuil mman
CTPOCHUS U (PU3UKO-XMMUYECKUE CBOWCTBA yIIIeBOOB. bronornueckue (GpyHKINH yriIeBOIOB.
Jlunuasl. TuppodumnbHo-rHAPOPOOHEIE CBOICTBA. Knaccuduxanms
mununoB. Tpurnuuepuapl, Gochomunuisl, BOCKH, CTepoubl. buonoruueckue QyHKIUU JTUTHIIOB.
OO0mue cBoicTBa OWMONOTHYECKUX MEMOpaH — TEKydecTh, CIIOCOOHOCTh K CaMO3aMBIKAHHUIO,
MOJTYIIPOHULIAEMOCTb.

Hyxneunossie kucnotsl. JIHK u PHK. Ctpoenune nHykinenHoBbix kuciot. Hykneotunst. Ipunnun
KoMmIuteMeHTapHOcTH. IlpaBuno Yapradpda. Crpykrypa JHK — nBoliHas  croupaisb.
Mecronaxoxaenue u ouonornueckue Gpyakuuu JJHK. Bunsr PHK. @yaknmm PHK B knetke.
Crpoenue mostekynsl AT®. Makpoapruueckue cBs3u B moJiekyine AT®. buonornyeckue hyHKIMu
AT®. BoccTaHOBIEHHBIC IEPEHOCUYNKH, UX (yHKINH B KineTke. Ceksenuposanue JJHK.
CrpykrypHass Ouosnorusi: OWOXUMHYECKHE U OMO(U3WYECKHE HCCIICOBaHUs COCTaBa U
IPOCTPAHCTBEHHOH CTPYKTYPBI OMOMOJICKYIT

2.3

Tunbl  KJIETOK: JyKapHOTHYecKas U mpokapuothdeckas. CTpyKTypHO-()YHKIIMOHAIBHBIC
00pa3oBaHuUs KICTKH.




Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

Crpoenne mpokapuoTHdeckoil wietku. Kierounas creHka Oaxtepuit m apxeil. OcobeHHOCTH
CTPOCHUSI TETEPOTPOPHOI U aBTOTPOPHON MPOKAPHOTHIESCKUX KIETOK. MECTO U poJIb IPOKAPUOT B
OuoLIeHO3aX.

CrpoeHne ¥ (QYHKIIMOHHPOBAaHUE JYKApPUOTHUYSCKOW KieTKH. [lmasmaTtmueckas wmemOpaHa
(mmasmanemma). CTpykTypa IUTa3MaTH4eckod MeMOpaHbl. TpaHCmopT BemlecTB  yepes
TU1a3MaTIecKyo MeMOpaHy: naccuBHbI (muddys3us, oboneru€nnas nuddysus), akTHBHBIN (T1ep-
BUYHBIA M BTOPUYHBIA aKTUBHBIA TpaHcmopt). [lomynponuniaemocts MeMOpaHbl. Pabota HaTpwii-
KaJIMEeBOTO Hacoca. OHJOIWMTO3: MHHOLMTO3, (aroruro3. Ok3omuro3. KilerouHas creHka.
Crpykrypa u QYHKIUH KICTOYHON CTCHKH PACTCHUI, TpHOOB.

Hurormazma. Iluro3omb. Ilurockenmer. JIBmwkeHue nuToruia3Mbel. OpraHowgsl — KICTKH.
OnnomeMOpaHHbIE OpraHOMIBl KIETKH: sHporuiazMatudeckas cetb (DIIC), anmapatr ['onbmxw,
JM30COMBI, MX CTpoeHHEe U (yHKIHMU. B3amMOCBS3b OJHOMEMOpAHHBIX OpPTaHOWAOB KIICTKH.
CrpoeHne TrpaHyISIpHOTO peTukymyma. CHHTE3 pacTBOpUMBIX OenkoB. CHHTE3 KIIETOYHBIX
MeMOpaH. [nmajgkuii (arpaHyJspHBIH) dHIOIUIA3MATHUECKUN peTuKyayM. CekpeTopHas (QyHKIUS
anmapara ['ompmku. Tparcmopt BemecTB B KieTKe. Bakyonn pacTutenbHBIX KieTok. KireTodnsrii
cok. Typrop.

ITomyaBTOHOMHBIE OPTaHOUIBI KIETKH: MUTOXOHIPHH, TLIACTHIBL.

Crpoenue U GYHKIIMM MUTOXOHAPHU U TUIACTHI. [lepBUYHBIC, BTOPUYHBIC U CIOXKHBIC IIACTHIIBI
(POTOCHHTE3UPYIOIINX DYKapHOT. XJIOPOILIACTHI, XPOMOILIACTHI, JISHKOILTACTHI BBICIIMX PACTCHHH.
HememOpannbie opranonabl kieTki CTpoeHne W (QYHKINH HEMEMOpPAHHBIX OPTaHOWAOB KIICTKH.
Pubocomer. MuxkpodunamenTsl. Mpllieynble  KieTkd. Mukporpyboukn. Kietounslit  meHTp.
CrpoeHre U IBIDKEHHE KTYTHKOB U pecHIYeK. MUKpOTpyOOUKH IUTOILIa3MBL. LIeHTpros.

SAnpo. Obomnouka smpa, XpOMaTHH, KapuoIUIa3Ma, SAPHIIIKH, UX CTpoeHne U (GpyHKuuu. SnepHbrit
6enKkoBbIi MaTpuKC. [IpocTpaHCTBEHHOE PACHONOKEHHE XpPOMOCOM B MHTep¢asHoM siape. benku
XPOMATHHA — TUCTOHBL.

Knerounsle BruoueHus. CpaBHUTENBHAs XapaKTEPUCTHKA KIETOK JYKApHOT (pacTHTENIHHOM,
JKUBOTHOM, TprOHOIT)

2.4

AccuMWIIALIUS W TUCCUMWISIIIMA — JIB€ CTOpOHBI MeTabonmusMa. Tumbl oOMeHa BEIIECTB:
aBTOTPO(HBIA U reTepoTpodHBIA. YyacTie KUCIOpoAa B 0OMEHHBIX Mpolieccax. DHEPreTHIecKoe
obecnieuenue kietku: npeppamienne AT® B oOMeHHBIX mporeccax. DepMeHTATUBHBINA XapaKTep
peaKIuii KIeTouHoro Meradonmn3ma. GepMeHThI, X CTPOCHHE, CBOMCTBA MU MEXaHU3M JICHCTBHSL.
Kodepmentsl. Ormnnums (EepMEHTOB OT HEOPraHWMYECKUX KAaTallM3aTOpOB. benku-akTHBaTOPHI
U OCNIKA-MHTHOUTOPHL. 3aBUCHMOCTH CKOPOCTH (PEPMEHTATHBHBIX PEAKIMA OT pPa3TUIHBIX
(hakTopoB.

IlepBuuHBI CUHTE3 OpraHMYecKUX BeuiecTB B KieTke. PorocuHre3. Ponb XnoporuacTtoB B
npouecce ¢dorocunTesa. CBeToBas U TeMHOBas (asbl. IIpoayKTUBHOCTH (oTOCHHTE3a. BnusHue
pa3ianuHbIX (PaKTOPOB HAa CKOPOCTh (HOTOCHHTE3a. 3HaUeHNE (POTOCUHTESA.

XemocuHTe3. Pa3HOOOpaswe OpraHM3MOB-XEMOCHHTETHKOB: HHUTPUDUIMPYIONUE OaKTepUH,
JKene300aKTepuu, cepobakTeprn, BOZOPOIHBIC OaKTepur. 3HAYCHUE XEMOCHHTE3A.

Amnaspo6HbIe opranm3Mbl. Buasl 6posxenus. [IpomxyKTer OposkeHHS H UX HCTIOIE30BAHNE YEIIOBEKOM.
AHa’pOOHBIE MUKPOOPTaHU3MBI KaK 00BEKTHI OMOTEXHOJIOTHH H BO30YAUTEIH OOJIC3HEH.
AdpoOHBIE OpraHU3MBI. DTaIlbl YHEpreTnIeckoro oomena. IloaroroButenbHbId dTan. [nukonus —
0ECKHCIIOPOHOE PACIICIUICHHE TIIOKO3bI.

buonornyeckoe okucieHue, WM KIETOYHOE JbIXxaHHWe. Poinb MUTOXOHIpHII B mpoleccax
Ouosormueckoro okucieHus. lluknmueckue peaknuu. OxuciaurensHoe (ochoprnupoBanue.
[IpeumymmecTBa a’spoOHOTO MyTH OOMEHa BeIIECTB TIepex aHadpoOHBIM. D((HEKTHBHOCTH
SHEPreTHYECKOro oOMeHa

2.5

Peaxkuuu mMatpuuHoro cunresa. IIpyuHIUI KOMIIEMEHTAPHOCTH B PEAKLMSIX MaTPUYHOIO CUHTE3A.
Peanuzanust HacieacTBeHHOM MHGpopManuy. ['eHeTHUecKuil KoJl, ero cBoiicTBa. TpaHCKpuIus —
MaTpuusbiil cunTe3 PHK. [IpMHIMIIBI TPaHCKPUILIMU: KOMIIJIEMEHTAPHOCTb, aHTUIIAPAJIENbHOCTD,
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ACUMMETPUYHOCTh. TpaHchsanusa U e€ stambl. Ydactue tpancrnoptHbix PHK B OnocunTtese Genka.
Ycious OuocunTesa 6enka. KogupoBanne aMuHOKHCIIOT. Ponbk pubocoM B OnocuHTe3e OeKa.
Opraauzanys TeHOMa y MPOKapHOT M JYKapHOT. Perymsius akTHBHOCTH T€HOB y IPOKAPHOT.
I'umotesa onepona (®. XKako0, XK. Mano). Peryisius oOMEHHBIX ITPOIeCCOB B KieTke. KiteTounbii
TOMEOCTa3.

Bupycsl — HeksieTouHbIe (POPMBI )KU3HH U 00JIHUTraTHBIE Tapa3uTbl. CTPOSHHE MPOCTHIX M CIIOKHBIX
BHUPYCOB, PETPOBUPYCOB, OaKTepro(dharos.

Bupycuble 3aboneBaHus ueloBeKa, XUBOTHBIX, pacTeHuil. CIINJ/, COVID-19, couuansHble U
MEIUIMHCKUE TTPOOIEeMBI

2.6

Krnetounsrii nmki, ero mepuoasl U peryisanus. Matepdasa u muto3. OCOOEHHOCTH MPOIECCOB,
mpotekatomux B uHTepdasze. I[lomroroBka Kietkun K  AeneHuro. [IpecuHTeTHUecKUN
(IOCTMHUTOTHYECKUI), CHHTETHYECKUH M TOCTCUHTETUYECKUH (MPEMHUTOTHYECKUI) MEepUOJIBI
uHTEp(askI.

Marpuunsiit cuare3 JJHK — permmkanms. [puamumnsr pernmukarnmn JIHK: xommmemeHTapHOCTS,
MTOJTYKOHCEPBATHUBHBIA CHHTE3, aHTUTIApAIIENbHOCTE. Mexanm3m permukanuu JJHK. Xpomocomsr.
Crpoenne xpomocoM. TemoMepsl u TemoMepaza. XpPOMOCOMHBIH HaOOp KIETKH — KapHUOTHIL.
JuIionnHelii W TaIUIOMIHBI HAOOpPHl XpOMOcoM. [oMonormdgHple XpoMocoMbl. llomoBwie
XPOMOCOMBI.

Henenune xietkn — Muto3. CTaguu MUTO3a W TPOHUCXOJSINKME B HUX MPOLECCH. THIbI MUTO3a.
Kapuokunes u nuToknHe3. buonornueckoe 3HaueHne MUTO3a. Perysisiiuss MUTOTHYECKOTO IUKIIA
kieTkd. [IporpaMmupyemast KiieTouHasi ruesb — aromnTos.

DyHKIHMOHAJIbHAS TeHOMUKA

Opraan3M Kak OHOJIOTHIECKas CHCTEMA

3.1

OOHOKJIETOUHbIE, KOJIOHUAJIbHbBIE, MHOTOKJIETOYHBIE OPraHU3Mbl 1 MHOTOTKAHEBbBIE OPraHU3MBbI.
®opMBI  pa3sMHOXKEHHST OpraHu3MOB: Oecroiioe (BKIIIOYasi BEreTaTHBHOE) M IIOJNOBOE. Bumbl
0ecroIoro pa3sMHOKEHHS: TIOYKOBaHHE, CIOPYILILIS, (hparMEeHTAIHs, KIIOHHPOBaHHE.

ITonoBoe pasmuoxenue. [lomoBeie kiteTkn, wnm rametel. Meio3. Craguu wmeiio3a. [loBenenue
xpomocoM B Meiio3e. Kpoccunrosep. buonorudeckuii cMbicit Melio3a U I0JI0BOro nporecca. Meiio3
" €ro MECTO B )KMU3HCHHOM IUKJIC OPraHU3MOB.

IIpenzapoasimeBoe pasButHe. ['amerorenes y >kuBOTHBIX. IlonoBele sxenespl. OOpazoBaHue U
pasBUTHE TIOJOBBIX KIeTOK. CmepMaTtoreHes M ooreHe3. CTpoeHHE TIONOBBIX KJIETOK.
OnIoJO0TBOPEHNE U SMOPHOHATIBHOE Pa3BUTHE KUBOTHEIX. CIIOCOOBI OIUIOIOTBOPEHHUS: HAPYIKHOE,
BHyTpeHHee. [[apTeHorenes.

NuauBuayanbHoe pas3BuTHE OpraHu3sMoB (oHToreHes). Craauum >MOpHOreHe3a >KHMBOTHBIX (Ha
npuMmepe Jiryikn). JpoGienve. Tumsl apoOienus. OcoOEHHOCTH APOOIICHUS] MIICKOIUTAIOIINX.
3apozplieBble TUCTKU (TacTpylisius). 3akiajika OpraHOB M TKaHEW W3 3apOJIBIIIEBBIX JIHCTKOB.
BsanmHoe BiMsHHME YacTeil pa3BUBAIOIIErOcsd 3apojblua (SMOpHOHATBHAS MHIYKIMS). 3aKiIaika
IUTaHa CTPOCHUA KUBOTHOT'O KaK PE3YJIbTAT UCPAPXUUCCKUX BSaHMOﬂeﬁCTBHﬁ reHoB. Biusnue Ha
SMOPHOHATIBHOE Pa3BUTHE PA3INUHbBIX (PAKTOPOB OKPYKAIOIIEH Cpe/Ibl.

Poct u passuTHe XWBOTHBIX. [locTaMOpHoHANBHBIA Tepuon. [IpsMoe W HenmpsMoe pa3BHUTHE.
PazButie ¢ Meramopdo3oM y OECHO3BOHOYHBIX W ITO3BOHOYHBEIX JKHBOTHBIX. bromormueckoe
3HaY€HUE MPSIMOTO M HENPSAMOro pPa3BUTHS, MX PacHpoCTpaHeHHWE B Mpuponae. Tumbl pocta
JKUBOTHBIX. (DaKTOpbI peryidauuu pocTa KUBOTHBIX M ueioBeka. CTaauu MOCTIMOPHOHAIBHOTO
Pa3BUTHSA Y )KUBOTHBIX U uenoBeka. [leprosl OHTOTeHe3a YeIoBeKa.

PasmHoxeHne M pasBuTHe pacteHud. ['amerodur u cmopodur. Meio3 B KH3HCHHOM ITMKIIE
pactenuid. OOpazoBaHue Criop B mpolecce Meiiosa. ['amerorenes y pactennid. OMiog0TBOPEHHUE U
Pa3BUTHUE PACTUTCIIBHBIX OPraHU3MOB. HBOﬁHOG OIUIOAOTBOPCHUE Y 1BETKOBBIX paCTCHHﬁ.
O0pazoBaHue U pa3BUTHE CeMEHU. MeXaHNU3Mbl PEryJsui OHTOI'€HEe3a Y PACTEHUH U )KHBOTHBIX

3.2

I/ICTOpI/IH CTAHOBJICHUS U Pas3sBUTUA I'CHETHKHU KaK HayKH. OCHOBHBIC TEHETHYCCKUE TOHATHS U
CHUMBOJIB. ['OMOJIOTHYHBIE XPOMOCOMBI, QJJICJIBHBIC TCHBI, QJbTCPHATHBHBIC [IPU3HAKHU,
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JIOMUHAHTHBIN M peIIeCCI/IBHI)II\/'I MNpU3HAK, TOMO3UIroTa, reTepo3uroTra, 4YucTas JIMHUA, FI/I6pI/II[I)I,
T'CHOTHUII, (1)CHOTI/IH. OCHOBHBIC MCTOJAbBI TCHCTUKU: FH6pHI{OHOI‘H‘IeCKHﬁ, HHTOHOFH‘IGCKI/Iﬁ,
MOJICKYJISIDHO-T €HETUYECKUM

3.3

MounorubpuaHoe ckpemmBanue. [lepBolit 3akoH MeHnens — 3akOH eIUHO0O0pa3us THOPHUIOB
nepBoro nokojenus. IlpaBuno gomuHupoBanus. Bropoii 3akoH MeHenst — 3aKOH pacllenyIeHHs
npu3HaKoB. L{uTonmornyeckne 0CHOBEI MOHOTMOPHIHOTO CKPEUIMBAaHU. [ HTIOTE3a YHCTOTHI TaMeT.
Amnanmu3upyromiee CKpemuBaHue. [IpoMeXyTOUHBIM XapakTep HacienoBaHus. Pacmierenue
IIPU3HAKOB IIPU HETIOJIHOM IOMUHUPOBAaHUM.

JurnOpuanoe ckpemBanue. TpeTwil 3akoH MeHzaens — 3aKOH HE3aBHCHMOTO HAaCJICIOBaHHS
mpu3HakoB. LluTonorunyeckre OCHOBBI AUTHOPUIHOTO CKPEIINBaHUSL.

CuemnnieHHOe HacienoBaHue Npu3HakoB. PaboTel T. Moprana. CrierieHHOe Haclel0BaHUE I'€HOB,
HapyIIeHUe CLUEIUICHUS! MeXAy reHaMH. XPOMOCOMHAs TEOPHsI HACIIECTBEHHOCTH.

I'eneruka noJa. XPpOMOCOMHBIN MEXaHU3M ornpeeeHus noJa. AyTOCOMBI
U T0JIOBblE XpOMOCOMBI. ['OoMorameTHbIf M rereporameTHbI moi. ['eHeTHueckas CTpyKTypa
MOJIOBBIX XpoMocoM. HacnenoBanue npru3HaKkoB, CLEIVIEHHBIX C ITOJIOM.

T'enotum xak wenoctHass cuctema. [lnefiorpormst — MHOXKECTBEHHOE JIEHCTBHE TEHA.
MHosxecTBeHHbIM amnenu3M. B3aumopneiicTBue HeauienbHbIX TeHOB. KoMIIEMEHTapHOCTD.
Onucras. [Tonumepust

3.4

BsaumopeiictBre reHOTMIIa W cpeabl Mpu (QopMupoBaHWMU (peHoTHma. V3MEHYMBOCTH MPU3HAKOB.
KauecTBeHHbIE W KOMMUYECTBEHHBIE TNPU3HAKU. Buabl W3MEHUMBOCTH: HEHACIEICTBEHHAs U
HaCJIe/ICTBEHHAS.

MoauukanuoHHas U3MEHUUBOCTb. Poitb cpeibl B (popMUpoBaHUN MOANGDHUKAITOHHON W3MEHYNBOCTH.
Hopwma peakiin npusHaka. BapuarmoHHbIH psiix 1 BapuanonHas kpusas (B. Moranacen). CpoiictBa
MOAN(HUKAINOHHON H3MEHINBOCTHL.

I'enotumnmaeckast n3MeHINBOCTh. CBOMCTBA TEHOTHITMYECKON N3MEHUYMBOCTH. BUIBI TEHOTUITMYIECKOM
M3MEHYHBOCTH: KOMOMHATHBHAS, MyTAIlAOHHASL.

KomOunaTrBHAs n“3MeHYMBOCTh. Mel03 1 1oJI0BO# Mpoliecc — 0CHOBA KOMOMHATUBHON U3MEHYMBOCTH.
Pons KOMOMHATHBHOI W3MEHYHMBOCTH B CO3JIaHWHM T€HETUYECKOTO Pa3sHOOOpasus B Mpejesiax OIHOTOo
BHaA.

MyTaLlI/IOHHaH HU3MECHYHBOCTD. BI/I}Z[I)I MyTaHI/II\/'IZ TCHHBIC, XPOMOCOMHBIC, TCHOMHBIC. CrioHTaHHBIE U
MHIYLUPOBaHHbIE MyTallMH. SlaepHble U LUTOIUIa3MaTuyeckue Myraiuu. CoMaTHdecKue U MOJIOBbIE
myTauud. IIpyumHBl BO3ZHMKHOBEHHMs MyTaumid. MyTareHbl M HMX BIMSHHE HAa OpPraHU3MBI.
3aKOHOMEPHOCTH MYTALlMOHHOIO TMpolecca. 3aKOH TOMOJOTMUYECKUX PSIOB B  HACJIEICTBEHHOM
m3menunBocty (H.U. Basunon). BaesinepHast "3SMEHUYHBOCTH M HACTIEACTBEHHOCTh

3.5

Kapunotun uenmoBexa. MexmyHapoaHasi mporpamMma HCCIIEOBAaHUS T€HOMa 4YeloBeka. MeTosbt
W3yYeHUs] TEeHETHKH 4YeJOBEeKA: TEeHEAIOTHYECKH, OJM3HEIOBBIA, I[IMTOT€HETHYECKH,
MOMYJIAIIMOHHO-CTATUCTUYCCKHUM, MOJIEKYIIsIpHO-TeHeTHYecKkuil. CoBpeMeHHOe OmpeseieHHe
TeHOTHUIIA: TTOJIHOTEHOMHOE CEKBEHHPOBAHUE, TEHOTUITMPOBAHUE, B TOM uncie ¢ rnomouisto ITIHP-
aHanu3a. HacnenctBeHHble  3a00ieBaHMs  4YeloBeka. [ ©HHbIE W XpOMOCOMHBIE — OOJIE3HH
4yenoBeKa. bone3nu ¢ HaceCTBEHHOM MTPEPACIIONOKEHHOCTHIO. 3HAUEHUE METUITMHCKON TEHETHKHI
B IIPEIOTBPAIIICHUH M JICYCHUH TeHETUIECKUX 3a00sieBaHui yesioeka. CTBOJIOBBIC KIICTKH

3.6

JlomecTrkanus M cenekuus. 3apoXKACHUE CeleKIuu | JoMectukanuu. Yuenue H.J. BaBuioBa o
IIEHTPaX MPOUCXOKICHUS 1 MHOTOOOPA3us KyJIbTYPHBIX PACTEHHH. POJb CeNeKIY B CO3IaHHH COPTOB
pactenuii wnopox xKMBOTHBIX. CopT, mopoja, ITamMM. 3aKOH TOMOJIOTUYECKHAX PSJIOB B
HacJeCTBeHHOM m3MeHunBocTH H.W. BaBuiosa, ero 3HaueHue Jyis CENICKIIMOHHON paboThI.

Metonb! CeNneKIMOHHON paboThl. MICKyCCTBEHHBINH OTOOpP: MACCOBBIM M MHAUBHIYAIbHBINA. DTaIlbI
KOMOHMHAITMOHHOW celeKIuy. VcrbITanne nponu3BoAnTeNel Mo moToMcTBy. OTOOp MO TEHOTHUITY C
MIOMOIITBIO OIIEHKH (PEHOTHIIa TOTOMCTBA M OTOOP MO TEHOTHITY ¢ MoMoIkio ananu3a JJHK.
HcKkycCTBeHHBIM MyTareHe3 Kak METOJ CEJCKIIMOHHOW pa0oThl. PagwaniMOHHBIA U XMMUYECKHMA
MyTareHe3 Kak HCTOYHHK MyTallMi Y KyJbTYPHBIX (popM opraHu3mMoB. Mcnosp30BaHue TEHOMHOTO
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pEeaKTUPOBaHUS U MeToA0B pekoMOMHaHTHBIX JJHK mis mosmyueHus: MICXOOHOTO MaTepuania Jyis
CEJICKITHH.

Ionyuenue nomumionoB. BHyTpuBHIOBas rubpuan3anus. BiM3KkopoJcTBeHHOE CKpelMBaHUe, WM
WHOpHAMHT. HeponcTBeHHOEe CKpellMBaHWE, WIM ayTOpuauHr. [eTepo3suc W ero TpHYWHEL
Hcnons3oBanne rtereposrica B ceneknuu. OtnanénHas ruOpuamsanys. [IpeomorneHue Oecruiomus
MEXBHIOBBIX THOPHIIOB. JIOCTIIKEHNS CENIEKIMN PACTCHUIA M )KUBOTHBIX

3.7

OOBEKTHI, HCHIONIB3YeMble B OMOTEXHOJIOTHH, — KJIETOUHbIE U TKAHEBBIE KYJIbTYPbl, MUKPOOPTaHU3ME,
UX XapaKTepucTHKa. TpaiunuoHHas OMOTEXHONOTHS: XJICOONEeUYeHHe, MOTydeHNe KUCIOMOJIOYHBIX
NPOAYKTOB, BHHOAenWe. MukpoOuonormdeckuii cuHTe3. OOBEKTH MHKPOOHOIOTHYECKHX
texHosoruil. Ilpon3BoacTBo Oenka, aMUHOKUCIOT U BUTAMHHOB. VICKYCCTBEHHOE OILIOJOTBOPEHMUE.
PexoHcTpyKIMA SMLIEKIETOK U KIIOHUPOBAaHUE )KUBOTHBIX. METOA TpaHCIUIAHTALUY AIEp KIETOK.
XpoMocoMHass M TeHHas WHKeHepus. VICKyCCTBEHHBIM CHHTE3 I€Ha U KOHCTPYHMpPOBaHHE
pexomOuHanTHBIX JIHK. JlocTMXeHus M TepCleKTHBBI XPOMOCOMHON U TEHHOH WHXXEHEpUH.
MegunuHCKHEe OHOTEXHOIOTHH. VC0Ib30BaHIEe CTBOJIOBBIX KIETOK

CucreMa u MHOFOO6paSI/Ie OpPraHn4CCKOro Mupa
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buonoruyeckoe pasHooOpasue opraHusmMoB. COBpeMEHHass CHUCTEMa OpPraHUYEeCKOTO MHpa.
ITpuHLMIEl KIaccuukauyu oprann3MoB. OCHOBHBIE CHUCTEMaTHYECKHUE TPYIIBI OPTaHU3MOB.

OCOOEHHOCTH CTPOCHHUS U JKU3HEACITEIBHOCTH OJHOKIETOYHBIX OpraHu3MoB. bakrtepuu, apxew,
OHOKJICTOYHbIE TpPUOBI, OTHOKJICTOYHBIC BOJOPOCIH, JAPYyTHe TPOTHCTHL. KoJaoHMaIbHEIE
OpraHm3Mbl. J[BIKEeHHE OJHOKIETOYHBIX OPTaHW3MOB: aMEOOHMITHOE, JKTYTHKOBOE, PECHHYHOE.
3amuTa y OJHOKJIETOYHBIX OPraHU3MOB. PazpaXKMMOCTh y OJTHOKJIETOUYHBIX OPraHU3MOB. TaKCUCHI

4.2

MHoroxiieTouHble pacTeHus. B3anMocBs3b yacTeli MHOTOKJIETOUHOrO0 OpraHu3Ma. TKaHH, OpraHbl
U CUCTEMBI OpraHOB MHOTOKJIETOUHOr0 opranusMa. Opranusm Kak euHoe Lenoe. TkaHu pacTeHUH.
Tumel pacTUTENBHBIX TKaHEH: oOpaszoBaTeNnbHas, ITOKPOBHAS, IIPOBOISIIAS, OCHOBHAS,
MexaHuyeckas. OcOOEHHOCTH CTPOSHUsI, GYHKIMH 1 pacloIOXeHNUs TKAaHEH B OpraHax pacTeHUi

4.3

BereratuBHbIE U reHEpAaTUBHBIE OpraHbl pacTeHuil. dyHKIMM OpraHoB U cucTeM opraHoB. Kapkac
pacteHuil. J[B)K€HHWE MHOTOKJIETOYHBIX PACTEHHUW: TPONM3MBI M HacTuW. [lorijoieHue BOBI,
YTJIIEKUCIIOTO Ta3a U MUHEPAIbHBIX BEIIECTB pacTeHusMU. [Ipixanue pactenuid. [uddysus rasos
4yepes MOBEPXHOCTh KIETKH. TPaHCIOPTHBIE CUCTEMBI pacTeHUH. Brinenenue y pactenuit. 3ammra
y MHOrokyierouHslx pacreHuidl. Kyrtukyna. CpencrtBa NacCUBHOM W XMMHUYECKOW 3allUTHI
duroHUALI.

PaznpaxxumocTs U peryiauus y opraHu3MoB. Pa3paKUMOCTh U PEryJsilusl y MHOTOKJIETOYHBIX
pacteHuil. POcTOBBIE BEECTBA M MX 3HAYCHUE

4.5

MHOroKJIe€TOUHbIE XKUBOTHBIE. B3aUMOCBS3b YaCTEH MHOTOKJIETOYHOTO OpraHu3Ma. TKkaHH, OpraHbl
M CHUCTEMBl OPTaHOB MHOTOKIIETOYHOTO opraHm3ma. OpraHusM Kak euHoe Ienoe. ['omeocras.
TKaHI/I JKHUBOTHBIX W YCJIOBCKA. Tuner KNUBOTHBIX TKaHeﬁI SIIUTCIMAaJIbHasA, COCAUHUTCIIbHAA,
MBbIIIeYHas, HepBHas. OCOOCHHOCTH CTPOEHUs, (QYHKIMHA M pPACHONOXKEHHsS TKaHEHl B opraHax
JKHUBOTHBIX U YCJIOBCKA

4.6

OpraHel ¥ CHCTEMBI OPraHOB XHMBOTHBIX. (DYHKIMM OpPraHoB M cucTeM opraHoB. Omopa Tena
opranu3MoB. CKeJIeThl OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX KUBOTHBIX. HapyKHBII 1 BHyTpeHHUN
ckeneT. CTpOEHUE U THIIBI COEIUHEHUS KOCTEH.

JIBIO>KEHHE MHOTOKJIETOYHBIX )KHBOTHBIX. [IuTaHue :kMBOTHBIX. [IMTaHNE IO3BOHOYHBIX KUBOTHBIX.
Hpixanune xuBoTHBIX. KoxHoe nprxanne. XKabepHoe 1 IEroyHoe bIXaHME.

JlbIxaHue 03BOHOYHBIX KHUBOTHBIX. DBOJIOLOHHOE YCI0XKHEHUE CTPOCHUS JIETKUX MO3BOHOYHBIX
KUBOTHBIX. JlpIXaTenpHas cUCTeMa uYelloBeka. MexaHu3M BEHTWIALUM JIETKUX Yy NOTUL U
MIIEKOITUTAIOIINX. Tpancnopt BEILECTB
y opraHuzMoB. TpaHCIOpT BEIIECTB y JKUBOTHBIX. KpoBeHOCHas cucteMa U €€ OpraHbl.
KpoBeHocHast cuctema MO3BOHOYHBIX >KHBOTHBIX. Kpyrum kpoBooOparieHus. DBOJIOLMHOHHEBIE
YCIIO’)KHEHHUs] CTPO€HHMs KPOBEHOCHOM CHCTEMBI II03BOHOYHBIX JKMBOTHBIX. BblneneHue y
opranu3moB. Beinenenue y sxuBoTHbIX. COKpaTUTeNbHble Bakyonau. Opranbsl BblieneHHs. CBsizb
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MOJIOCTU Tella ¢ KPOBEHOCHOM M BBIACTUTENFHOW CUCTeMaMHu. BbilelieHne y IMO3BOHOYHBIX
JKUBOTHBIX. 3alllTa Y MHOTOKJIETOUHBIX JKUBOTHBIX. [IOKPOBBI K MX IPOU3BOJIHEIE.
PazmpaxxuMocTs W perynsiuusi y opraHu3zmMoB. Pa3ipakuMocTb y OJIHOKJIETOYHBIX OPraHU3MOB.
Takcucel. Pa3zapaxuMocTh U perymsinusi y MHOTOKIIETOYHBIX pacTeHni. PocToBbie BemecTBa U Mx
3HaYCHHE.

HepBhast cuctema u pedreKTopHas peryisiius Y MHOTOKJIETOYHBIX KUBOTHEIX. HepBHas cucteMa u
e€ oTaeNbl. DBONMIONMOHHOE YCIOKHEHUE CTPOSHUS HEPBHON CHCTEMBI y )KUBOTHBIX.

PazpaboTka anroputMoB U mporpamm s d3GGEKTHBHON (HYHKITMOHAIBHON aHHOTAI[MH TCHOMOB,
TPaHCKPUIITOMOB, IPOTEOMOB, METa00JIOMOB MUKPOOPTaHU3MOB, PACTEHHH, )KUBOTHBIX U YeJIOBEKa

OpraHu3M 4YesioBeKa U ero 370poBbe

5.1

OpraHel U CUCTEMBI OpraHOB 4YenoBeka. OTHENbl TOJOBHOTO MO3ra MO3BOHOYHBIX >KHBOTHBIX.
Pednexc u pedaexropras nyra. besycioBabie u yciaoBHbIE peduiekchl. 'ymopanbHast perymsnus u
SHJIOKpUHHAs CHCTEMa XMBOTHBIX U 4denoBeka. JKenespl SHIOKPUHHOI CUCTEMBI U UX TOPMOHBIL.
JeiicTBre TOpMOHOB. B3auMOCBsI3b HEPBHOI U SHIOKPUHHOM cucTeM. [ unoranamo-runoduzapHas
cucreMa. Pediekc u peduexropHas qyra. besycioBHbIe U ycI0BHbIE Pe(IeKCh

5.2

3ammra opraHusMa oT OonesHeil. ViMMmyHHas cucTtema uenoBeka. KieTOUYHBIM M IyMOpanbHBIN
UMMYHHUTET. Bpoxn&HHbIA, NpuoOpeTéHHbI crneruduyeckuii MMMyHUTET. Teopust KIOHAIBHO-
cenektuBHoro mmmyHurera (IL.Opmux, ®.M.bepuer, C.Tonerasa). BocmamurenbHble OTBETHI
OpraHu3MOB. PoJib BpOXKIEHHOTO MMMYHHUTETA B PA3BUTHH CHCTEMHBIX 3a00JICBaHHIHA

5.3

KpoBenocHas cucrema u e€ opransl. Cep/te, KpOBEHOCHBIE cOocyIbl U KpoBb. Kpyru kpoBoobOpa-
nieHus. Pabota cepaia u e€ peryssmus

5.4

Jeixanme dernoBeka. J(uddys3us ra3oB yepe3 INOBEPXHOCTh KIETKH. JlpIXaTellbHas cHCTeMa
gesioBeka. J{pIxatenapHas MOBEpXHOCTb. Perymsius npixanus. JlprxarenbHbie 00bEMBI

5.5

[IumeBaputensHas cuctema uenoBeka. OTAesnbl MULIEBapUTeNbHOro Tpakra. [lumeBapurenbHble
JKesie3bl. BHyTpHUIIOJI0CTHOE M BHYTPUKIIETOYHOE NUIIEBAPEHHE

5.6

TokpoBsl U ux mpousBomubie. Opranbl BeiaeneHus. [louku. CrtpoeHne u (QyHKIMOHUPOBaHHE
HedpoHa. DuIbTpaIus, ceKpenus U oOpaTHOE BCAChIBAaHME KaK MEXaHW3Mbl PabOThl OpPTaHOB
BeIeneHnss. OOpa3oBaHUEe MOYH y YEIOBEKA

5.7

JIBmwkenue demoBeka: MpliedHas cucreMa. CKelneTHbIe MBIIIE U uX pabora. CTpoeHHE U THITBI
COEeIUHEHNS KOCTEHN

Teopus sBomtory. Pa3Butie *xu3HN Ha 3emiie

6.1

Opomoronaass Teopust Y. apsuna. [Ipennocsuiku BO3ZHUKHOBEHUS AapBHHU3MA. JKU3Hb H
Hay4Has gestenpHocTh Y. JlapBuHa.

Jpwxynme cuiibl 3Boaouun BuaoB mo Y. JlapBuHy (BbICOKAas WHTCHCHBHOCTH Pa3MHOKEHHUS
OpraHn3MOB, HACJICICTBEHHas W3MEHYMBOCTh, OOph0a 3a CYIECTBOBAHHE, ECTECTBEHHBIH U
HCKYCCTBEHHBII 0TOOD).

Odopmnenne cuntetnueckoir Teopuu sBomonmu (CTD). HeliTpanbHas TeopHsi SBONIOINU.
CoBpeMeHHasi 3BOJIIOLIMOHHAS OHMOJOTrHs. 3HAueHUE DBOJIIOIMOHHOW TEOpHH B (OPMHPOBAHUH
€CTECTBEHHO-HAYYHON KAPTUHBI MHUPa

6.2

[Tomynsmus Kak 37eMeHTapHas eIuHULA 3BOTIoNNH. COBpEMEHHbIE METO/IbI OIIEHKH FeHETUYECKOTO
pa3HooOpasus U CTPYKTYpPbI MOMmyJsuid. M3menenue reHooHaa MomyssImuy Kak dJIeMEHTapHOoe
SBOJIIOLIMOHHOE SBJIEHUE. 3aKOH reHeTuyeckoro paBHoBecus k. Xapau, B. BaitnOepra.
OnemeHTapHbIE (HaKTOPHI (IBIKYIIHE CHITBI) SBOJIIOIMK. MyTannoHHbIH ponecc. KoMOnHaTHBHAs
U3MeH4MBOCTh. [lpeiid reHoB — ciyuaiiHble HEHaIlpaBlICHHBIC M3MEHEHHs YacTOT ayuieneil B
nonynsanusax. O¢Qekr ocHoBarens. Mwurpanmu. Mzomsums momynsnui: - reorpaduueckas
(mpocTpaHcTBEHHAs), Oroorudeckas (pernpoayKTHBHAS).

EcrecTBenHbIil 0TOOp — HampaBisiomuil ¢axkrtop sBomonnu. PopMBI €CTECTBEHHOTO OTOOpa:
JBIDKYIIMH, CTAOMIN3HPYIONINH, pa3peIBaonuii (u3pynTuBHbI). [1o10B0i# 0T6OD.
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[IpucriocoOneHHOCTh  OpPraHWU3MOB ~ Kak  pe3ylbTaT  MHKPOIBOJIONMH.  Bo3HMKHOBeHHe
HPUCTIOCOOJICHUH Y OpraHiu3MoB. ApoMopdo3sl u uaroananTauy. [Ipumeps nprcnocobiaeHui y
opran3mMoB. OTHOCHTENIFHOCTB ITPUCTIOCOOIEHHOCTH OPTaHU3MOB.

Bug, ero xpurepun u ctpykrypa. BunoodpazoBanne Kak pe3yinbTaT MUKPO3BOMIOUH. M305smms —
KIIto4eBol (haktop BHAooOpa3oBaHus. [lyT m crmocoObl BHIO0OPAa30BaHUS: AJLIONATPHUYSCKOE
(reorpaduueckoe), CHMIIATPUYECKOE (IKOJIOTHYECKOE), «MTHOBEHHOE» (TIOJIMILIOWIU3AIIHS,
ruOpuan3anus). JmuTeIsHOCTh 9BOIOIMOHHEIX IIPOIECCOB.

MexaHU3MbI (POPMHUPOBAHHUS OHOJIOTMIECKOT0 PasHOOOpasHs.

Ponb 3BOIMIOIIMOHHOI OMOJIOTHH B pa3pabOTKe HAyYHBIX METOIOB COXpAaHEHHUs OMOPa3HOOOpasusL.
MHUKpOSBOIIIOIIMSA ¥ KOJBOJIOLMS IMapasUTOB M HMX X03seB. MexaHH3Mbl (OPMHUPOBAHUS
YCTOMYMBOCTU K AaHTHOHMOTHKAM M COCOOBI OOPHOBI C Hell

6.3

Metonbl W3y4eHUS MaKpOIBONIONWH. [laJeOHTONOTHYECKHE METOIBl HM3YYCHHS OBOJIIOIUU.
Iepexonusie GOPMBI U PUITOTEHETUIECKUE PSITBI OPTAaHU3MOB.

Buoreorpadudeckie MeToabl u3ydeHus 3Bosoimu. CpaBHeHue (Guopbl U QayHbl MATEPUKOB U
octpoBoB. bruoreorpaduueckue obmacti 3emiti. Buap-3HIEMUKH U PEIUKTHI.

OMOpUOJIOTHYeCKHE ¥ CPABHUTEIBHO-MOP(OJIOTHUSCKAE METOAbl  HU3y4YEeHHsS  SBOJIOLHH.
I'eHeTHYecKHe MEXaHW3MBI SBONIOLMH OHTOTCHE3a W IOSBJICHHS 3BOJIONMOHHBIX HOBIIECTB.
I'oMosorMYHbBIE W aHAJOTUYHBIC OPTraHbl. PyquMeHTapHbIC OpraHbl U aTaBU3MbL. MOJICKYJISIPHO-
TeHETHYCCKHEe, OMOXMMUYECKUE U MATEMaTHICCKUAE METO bl M3YUICHUS IBOIIOIMH. | OMOIOTHYHbBIC
renbl. COBpeMEHHBIE METO/IbI TOCTPOCHUS (PUIIOTEHETUUCCKHUX IEPEBBEB.

XpOMOCOMHBIC MYTAIlMU M YBOJIONHUS TCHOMOB.

OO0mue 3aKOHOMEpPHOCTH (MpaBWia) HBOJIONUH. HeoOpaTMMOCTh 3BONIONMH. AJANTHBHAS
paauanus. HepaBHOMEpHOCTh TEMITOB 3BOJIOINH

6.4

Hayunbie rumoTes3sl MpoNCXOoKICHUS KI3HH Ha 3emie. AOHoreHe3 u maHcrepMus. JloHaydHbIe
MPEACTABIICHHUS O 3apOKICHAN JKU3HU (KpeannoHu3M). ' HIoTe3a MOCTOSIHHOTO CaMOo3apOiKICHHS
u3HU U e€ omnpoBepxeHue onbitamu @. Penam, JI. Cnammanmanwm, JI. [Tactepa. [Iponcxoxnenue
JKU3HU U aCTPOOHOJIOTHSL.

OcCHOBHBIE JTambl HEOpraHudeckoi osBomonuu. IlnaHerapHas (reosormueckas) 3BOJIOIHSL.
Xumuueckas BOTIONUs. AGHOTEHHBIH CHHTE3 OpraHUYECKHUX BEIIECTB U3 HeOpraHudeckux. OmbIT
C.Mumnepa ul. lOpu. OOpaszoBanue moauMepoB H3 MoHOMepoB. KoarepBaTHas rumoTesa
AW. Omapuna, rwumore3a mepBuuHOro OympoHa Jx. XonmeitHa, TeHeTHYecKas THIOTE3a
I'. Ménnepa. Pu6o3umsl (T. Yek) u runoresa «mupa PHK» V. I'miibepra. ®opmupoanne MeMOpaH
Y BO3HUKHOBEHHUE NMPOTOKJIETKH.

Hcropus 3emnu u Meroasl e€ nu3yueHus. Mckonaemble opraHmyeckre ocTaTku. I eoXpoHosorus u eé
Mmeropl. OTHOCHUTENBHAS M a0COMIOTHASI T€OXPOHONIOrHs. ['eoXxpoHOomornyueckas mKana: S0HbI, 3pPbI,
MEeprUOabI, SIIOXHU.

HauaneHbie 3Tansl opranndeckoit sBomonuu. [1osBiIeHre 1 SBOIONUS EPBBIX KJIETOK. DBOIOIHS
MeTabonu3Ma. Bo3HHKHOBEHHE NepBhIX 3KocucTeM. COBpeMEHHbIE MUKPOOHBIC OHOIUIEHKH Kak
aHaJIor MepBBIX Ha 3emie coobmiecTB. CTpoMaTonuTsl. [IpoKapHOTHI M DYKapHUOTHL
[Ipoucxoxnenne dJykapuoT (CHMOHWOTEHE3). ODBOJIONMOHHOE IIPOUCXOXKACHHE BHPYCOB.
IIpoucxoxeHne  MHOIOKJIETOYHBIX  OpPraHM3MOB.  BO3HMKHOBEHHME  OCHOBHBIX  TpYIII
MHOTOKJIETOYHBIX OpPTraHU3MOB.

OCHOBHBIC 3Tambl 3BOJIOIMM BHICHIMX pacTeHHid. OCHOBHBIE apomopdo3sl pacTeHuii. Brixon
pactenuii Ha cymry. [losiBIeHHWE CHOpPOBBIX pacTeHU M 3aBoeBaHHE WMHU Cymu. CeMeHHbIe
pacrenus. [IpoucxoxaeHue BETKOBBIX pACTEHUI.

OCHOBHBIEC 3TaIlbl 3BOMIOLUH XHBOTHOTO Mupa. OCHOBHBIE apoMOp(¢03bl KUBOTHBIX. BeHnckas
(ayna. KeMOpuiickuii B3pbIB — MOSBICHUE COBPEMECHHBIX THUTOB. [lepBble XOPAOBBIC KUBOTHBIE.
Kuzap B BoOAe. DOBomronus MO3BOHOYHBIX. [IpomcxokiaeHue amMQpuOMA ¥ pEITHIIHH.
[Ipoucxoxnenne MIleKONWTaOMKX | NTHL. [lpuHImn wmodeBoro apomopdosa. OcBoeHne
0eCcro3BOHOYHBIMH U TO3BOHOYHBIMU JKHUBOTHBIMH CYIIIH.
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PasButne xu3Hu Ha 3emiie 1O dpaM M IMEpHOJaM: apXel, MPOTepo30H, MaNe030U, MEe3030i,
KaiiHo30M. O0ILas XxapaKTepucTHUKa KIMMaTa ¥ Te0JIOTHYecKuX npoueccoB. [losBieHue u pacuser
XapaKTEepPHBIX OPraHW3MOB. YTJieoOpa3oBaHWE: €ro YyCJIOBHS W BIMSIHHE Ha Ta30BBIH COCTaB
atMocdepsl.

MaccoBbie BEIMHPaHHS — SKOJIOTHICCKHE KPU3UCHI TPONLIOTo. [IprHuuHbBI M CIeICTBUS MacCOBBIX
BEIMHpaHuid. COBpeMEHHBIN SKOJIOTHYECKUI KPU3HC, €T0 0COOCHHOCTH

6.5

Pazpensr m 3agaum anTpononoruu. Mertoasl antpononornd. CTaHOBIEHWE MPEACTABICHUU O
MPOUCXOKICHNH YenoBeka. COBpeMEHHBIC HAyYHBIC TEOPHH.

CXOmCTBO dYeloBeKa C JKMBOTHBIMH. CHCTEMaTHUECKOE IIOJIOKCHHE delnoBeka. CBHAETENBCTBA
CXOJICTBA 4YENIOBEKAa C JKMBOTHBIMH: CpPaBHUTEIBHO-MOPQOJIOTHYECKHE, 3IMOPHOIOTHYECKHE,
(uznonoro-6MoxuMHuUYecKue, nopeaeHuIeckre. OTINUus YelnoBeka OT KUBOTHBIX. [IpaMoxoxaeHne
U KOMIUIEKC CBA3aHHBIX C HMM IMPHU3HAKOB. Pa3BUTHE TOJOBHOTO MO3ra M BTOPOil CUTHAJIBLHOM
CHUCTEMBI.

JBwkymue cwibl (GakTopbl) aHTpOINOreHe3a: OWOJIOTHYECKHe, coluayibHble. COOTHOIICHHE
OMOJIOTHYECKUX U COITHATILHBIX (DAKTOPOB B aHTPOIIOT'CHE3E.

OCHOBHEBIE CTaINH AaHTPOIIOTEHE3a. ABCTPAJIONMUTEKN — IBYHOTHE IIPEIKH JIFoel. UemoBeK yMebli,
MEpBbIE€ W3TOTOBJICHUS OPYyOUil Tpyna. YUemoBek NPSMOXOASIIANA W TIEPBBIM BBIXOI JIOAEH 3a
npenens! Appuku. YenoBek reiiaensoeprckuil — o0muil Iperok HeaHAEePTANIbCKOTO YeIOBEKa U
YeJoBeKa pa3yMHOro. UenoBeK HeaHAEPTAIbCKUI Kak BUI JIFOAEH XOJIOAHOro KiauMaTa. YenmoBek
pasyMHBIIl COBPEMEHHOIO THIIA, JICHHCOBCKUI 4YEJIOBEK, OCBOCHHE KOHTHHEHTOB 3a IpejesiaMU
Adpukn.

OBONIOIMST  COBPEMEHHOTO dYeloBeKa. EcTeCTBEHHBII OTOOp B IMOMYISOHAX YeIOBEKA.
MyrannonHBIH mporiece u monuMopdusM. [lomynsaunonHsle BONHEL, Opeii( TC€HOB, MUTpAIHS H
<« KT OCHOBATEISD) B MOMYIIAIUIX COBPEMEHHOTO YEIIOBEKA.

Yenoseueckue packl. [lonstre o pace. bonbmue pacel: eBporniconaHas (eBpa3Huiickas), aBcTpalio-
HerpougHasi (PKBAaTOpUAJIbHAs), MOHTOJIOWIHAs (a3HMaTCKO-aMepHUKaHCKas). Bpems u mnytu
paccesieHHs 4eJOBeKa MO IUTaHeTe. EauHCTBO uenoBeueckux pac. HaydHas HecocTOATENBHOCTH
pacusMma. IIpucrocoOneHHOCTh 4YeloBeKa K Pa3HBIM YCIOBHSIM OKpyXarolled cpensl. Bimsxue
reorpaduueckoit cpesibl U apeiida reHoB Ha MOPGONOTHio U (hHU3HOIOTHIO YeTIOBEKA

DKOCUCTEMBI M TIPUCYIIIUE UM 3aKOHOMEPHOCTH

7.1

Paznenst u 3agaun sxonorun. CBsi3b 9KOJOTHU C APYTHUMHU HAyKaMU.

Mertonbl skonorun. IloneBele HaOmoJgeHUs. OKCIEPHUMEHTHl B OSKOJIOTHM: IPUPOAHBIE U
nabopatopHble. MoJIeTUpOBaHUE B 3KOJNOTHH. MOHUTOPHHT OKpYXAOLIeH Cpelbl: JOKaJIbHBIIH,
PETHOHATILHBIN U TJ100aTbHBIHN

7.2

Okonoruueckre (GakTopel U 3aKOHOMEPHOCTH MX AeicTBusa. Kiaccuduxanus 3KOIOrHYECKUX
(bakTopoB: abuOTHUECKHE, OMOTHYECKHE, aHTpomoreHHble. OOIMe 3aKOHOMEPHOCTH JEHCTBHS
skosnoruyeckux Qaxtopos. [IpaBuno muaumyma (K. Llmpenrens, FO. JIubux). TomepaHTHOCTb.
OBpHOHOHTHBIE 1 CTCHOOHMOHTHBIE OPTaHU3MBI.

Abnotndeckne Qaktopel. CBeT Kak HKoJOrmyeckwit Qaktop. JleiicTBHE pa3HBIX YYacCTKOB
COJIHEYHOrO0 CIIEKTpPa Ha OpraHu3Mbl. ODKOJOTHYECKHE TPYIIBl PACTEHUH W JKUBOTHBIX IIO
OTHOULICHUIO K cBeTy. CUrHanbHas poib cBeTa. GOTOnepuousMm.

TemmepaTypa Kak odkoiormdeckuid ¢axtop. JlelicTBme TeMmepaTypsl Ha  OPTraHU3MEL.
ITolikmnoTepMHbIE 1 TOMOMOTEPMHBIE OPTaHU3MBbl. DBPUTEPMHBIE U CTEHOTEPMHbBIE OPraHU3MBI.
Bnaxnocth kak skonoruueckuid Qakrop. IIpucrmocodiaeHuss pacTeHU K MOIICPKAHHIO BOJHOTO
Oananca. Knaccudukanuss pacTeHWil 1O OTHOMIEHHIO K Boje. lIpucmocoOneHus KUBOTHBIX K
M3MEHCHHUIO BOITHOTO PESKUMA.

Cpensl  oOMTaHUS OPraHW3MOB: BOJHAs, HA3eMHO-BO3AYIIHASA, I[TOYBCHHAS, TIIyOWHHAS
TOATIOYBEHHAs,, BHYTPHOpPraHW3MeHHas. (DH3NKO-XUMHYECKHe OCOOEHHOCTH cpeJi OOMTaHWs
opraan3moB. [Iprcrnoco6aenHns opraHu3MoB K )KU3HH B Pa3HBIX CpeJlax.
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buonornueckne putMmbl. BHemmHue W BHyTpeHHUE PUTMBL. CyTOUHBIE M TOJUYHBIC PUTMEL.
IIpucnoco6IeHHOCTh OPTaHU3MOB K CE30HHBIM M3MCHECHUSM YCIOBUH KHU3HU.

JKuznennsie hopmel oprann3MoB. [lonstue o xu3HeHHOH hopme. Ku3HeHHBIE (OPMBI PACTCHUIA:
JepeBbs, KYCTAPHUKH, KyCTAPHUIKH, MHOTOJICTHUE TPABEI, OAHOJICTHHE TPABEL. JKN3HEHHBIE ()OPMEI
JKUBOTHBIX: THAPOOHOHTHI, TeOOUOHTEI, a3p0OHOHTEL. OCOOCHHOCTH CTPOCHHUS U 00pa3a KU3HU.
buoTtnueckue QakTopbl. BHIbI OMOTHUECKHMX B3aMMOJCHUCTBUI: KOHKYPEHIUS, XHUIHUYCCTBO,
cuMOu03 1 ero Gopmel. [lapazuTusm, Koornepanus, MyTyalTu3M, KOMMEHCATIN3M (KBapTHPAHTCTBO,
HaxyieOHn4YecTBO). Herpoduueckue B3amMoseiicTBus (Tomuueckue, dpopudeckue, hadbpuaeckue).
3HavueHue OMOTHYCCKUX B3aUMOJCHCTBHIA IS CYIIECTBOBAHUS OPraHU3MOB B Cpele OOUTAHWUSL.
IIpuHIMI KOHKYPEHTHOT'O UCKITFOUCHHSI

7.3

DKOJIOTHUECKUE XapaKTepuCTUKH monyisauuu. [lomymsauusa kak Ouonoruyeckas cucrema. Poib
HEOJHOPOJHOCTH Cpelbl, (U3NUECKUX OapbepoB M OCOOCHHOCTEH OWOJOTHM BHIOB B
(hopMUpPOBaHUM TPOCTPAHCTBEHHON CTPYKTYpPHI MOMyNsAuuid. OCHOBHBIC MMOKA3aTENN MOMYJIALUU:
YHUCIIEHHOCTb, IJIOTHOCTh, BO3PACTHAA U II0JI0Bas CTPYKTYPa, POXKIAEMOCTh, IPUPOCT, TEMII POCTa,
CMEPTHOCTb, MUIPaLIUs.

OKoJoruyecKas CTpykrypa nomyasuui. OLeHKa YMCcIeHHOCTH MOMyJIALuu. JJuHaMuka nomynsauuu
u e€ perymsiuusa. buotnueckuil noreHuuan nonyssiuud. MojenupoBaHue TUHAMHUKH TTOIMYJISILMU.
Kpusble pocta uucieHHocTH monmyssiiuud. KpuBble BBDKUBaHHS. Perynauus 4YHCICHHOCTU
HOMYJISIUUI: poiib (aKTOPOB, 3aBUCAIIMX M HE 3aBUCALIMX OT IUIOTHOCTH. DKOJIOTHYECKHE
cTpareruu BuJoB (r- u K-crparerun).

ITonsiTue 06 skonoruyeckor Hulle Buaa. Mectooburanue. MHOroMepHast MOAEIb YKOJIOTHIECKOM
Humn Jx.M. Xatanacona. Pasmepsl skonornyeckod HumM. [loTeHIManbHas W pealn30BaHHAS
HUILIH.

Bun kak cucrema nomyssiuil. Apeainsl BUI0B. Buabl 1 UX )KU3HEHHBIE CTPAaTEruu. 3aKOHOMEPHOCTH
MOBEJIEHNUS] U MUTpallMii )KUBOTHBIX. BHoOrnueckue NHBa3uK 4yKepOIHBIX BUJIOB

7.4

Coo0mectBa opraHnu3MoB. brorenos u ero crpykrypa. CBsS3u MEXIy OpraHU3MaMH B OHOIIEHO3E.
OkocucreMa Kak OTKphITass cucteMa (A.Jx. Tencnu). @yHKIMOHAIBHBIE OJOKM OPraHU3MOB B
9KOCHCTEME: ITPOTYLIEHTHI, KOHCYMEHTHI, peylieHThl. Tpoduueckue ypoBHH. Tpoduueckue nenu u
cetu. Abnotudeckue O10Ku 3KocucteM. I1ouBEI M MBI B 3KOCHcTeMax. KpyroBopoT BemiecTs u
MIOTOK SHEPTUH B HKOCUCTEME.

OcCHOBHBIE NIOKa3aTeIN PKOCHCTEMBI. buomacca U npoaykuust. DKOJIOrHYecKrue MUpaMUIbl YUCE,
OMOMAacChl M SHEPTHH.

HanpaBieHHble 3aKOHOMEPHBIE CMEHBI COOOMIECTB — CYKIECCHH. I[lepBHYHBIE M BTOPHYHBIC
CYKIIECCMM W WX NPUYUHBL. AHTPONOTeHHBIE BO3JAEHCTBUS Ha CyKIeccHd. KIimMMakcHoe
coobriectBo. bruopasHooOpasre ¥ TOJHOTA KPYyroBOPOTa BEIIECTB — OCHOBA YCTOMYMBOCTH
COOOIIIECTB.

IIpupoaHsie SKOCHCTEMBI. AHTPOIIOTEHHBIE 3KOCHCTEMBI. ATposKocucTeMa. ATporieHo3. Pazmamnst
MCKAY aHTPOIIOTC€HHBIMHA U IIPUPOAHBIMU 3KOCUCTEMAMU.

VYpboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteMm. [opoxackas d¢uopa u dayHa.
CuHaHTpOIH3aIs TOPOJACKOH (payHBI. Bromorndeckoe u X03IACTBEHHOE 3HAUEHHUE arpOIKOCHCTEM
U ypOOdKOCHCTEM. 3aKOHOMEPHOCTH (DOPMHUPOBAHUSI OCHOBHBIX B3aHMOJCHCTBHI OPraHU3MOB B
JKOCUCTEMAX.

Ilepenoc sHepruu M BEIIECTB MEXKIY CMEXKHBIMH 3KOCHCTEMaMH. Y CTOMYMBOCTH OpPTaHU3MOB,
l'IO]'[yJ'ISH_II/II‘/‘I 1 OKOCHUCTEM B YCJIOBUAX CCTCCTBCHHBIX W AHTPOIIOTCHHBIX BOBﬂeﬁCTBHﬁ

1.5

Buocdepa — obmrerutanerapHas 06oyiouka 3eMild, TIIe CYHIECTBYET WM CYIIECTBOBajla >KU3Hb.
VYyenne B.U. Bepnajackoro o Ouochepe. Obmactu 6uochepsl u e€ cocraB. JKuBoe BemiecTBO
O6uocdeps! 1 ero QyHKIUH.

3aKOHOMEPHOCTH CyliecTBOBaHUS Ouochepbl. OcoOeHHOCTH OHochepbl Kak TI00aTbHOM
JKOocHCTeMBl.  JluHaMmu4deckoe paBHOBecMe B Omocdepe. KpyroBopoTbl BemiecTB |
OHOreoXMMHUYECKUE UKIIHI (YTIepoa, a30Ta). PUTMuYHOCTS siBiIeHHi B GHochepe.
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3onanmpHOCTE OuMochephl. [lonsaTue o Gmome. OCHOBHBIE OHOMBI CYIIW: TYHIpPa, XBOWHBIC Jieca,
CMCIIaHHBIC W NIMPOKOIUCTBEHHBIC JieCa, CTENH, CaBaHHBI, ITyCTBIHH, TPOIHMYECKUE Jieca,
BBICOKOTOpbs. KITMMaT, pacTUTENBEHBIN W )KUBOTHBIA MUP OMOMOB CYIIIH.

CtpykTrypa ¥ (YHKIHS JKUBBIX CHCTEM, OIIEHKA WX PECYpPCHOTO TMOTeHIHana W OHochepHBIX

(hyHKIMIA

7.6

DKOJIOTMUECKUEe KPU3UCHI M WX MPUUYMHBL. BosneiicTBue yenoBeka Ha Ouocdepy. 3arps3HeHHe
BO3IymHOM cpenbl. OxpaHa BO3Ayxa. 3arps3HeHHe BOIHOHN cpenpl. OXpaHa BOJHBIX PECYPCOB.
Pazpymienne nmoussl. OxpaHa mOYBEHHBIX pecypcoB. M3MeHeHne kiumara.

AHTpOTIOTEHHOE BO3/ICHCTBHE HAa PACTUTENbHBIN W )KUBOTHBIM Mup. OXpaHa pacTUTENHHOTO H
JKUBOTHOTO MHpa. OCHOBHBIE MIPUHLUITBL OXpaHbl Mpupoasl. KpacHsie kuuru. Ocobo oxpaHseMble
npuponusie Teppuropuu (OOIIT). BoTannueckue cagsl U 30010TH4YECKUE MapKU.

OCHOBHbIE TNPUHIMIIBI YCTOWYMBOTO pAa3BUTHA YeJNOBEYECTBA W NPUPOIBI. ParroHaibHOe
IPUPOIONOIL30BAHUE U COXPAHEHHE OHOIOTHYECKOro pa3Hoo0pasus 3eMiIu

YYEBHO-METOJAUYECKOE OBECIMEYEHUE OBPA30BATEJABHOIO
MPOLIECCA
OBSIBATEJBLHBIE YYEBHBIE MATEPUAJBI 1JI51 YAEHUKA
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