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MNOSACHUTEJIBHAS 3AITMCKA

[Iporpamma mo yueOHOMY mpeamery "buonorus" (manee - OHONOTHS) Ha YPOBHE CPEIHETO
obmiero obpazoBanus paspaborana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-d3 «O6
oOpazoBanun B Poccuiickoit ®epepauun», ®PI'OC COO, Kounenumm mnpenogaBaHus y4eOHOTO
npeamera «buonorus»  OCHOBHBIX NOJIOXKEHUH (eepanbHOi paboyueii mporpaMMbl BOCTIUTAHHSL.

VYuebublii npeamer «buonorus» yrayonéaHoro ypoBHs usydenus (10—11 kmaccer) siBisercs
OIHUM M3 KOMIIOHEHTOB mpeaMeTHo obmactu «EcrecTBeHHO-HaydHble mpeamerb». CoriacHo
nosnoxxeHussMm ®I'OC COO npo¢uiabHble yuyeOHbIE NMPEAMETHI, U3ydaeMble Ha YIIyOJIEHHOM YpPOBHE,
SBJIIOTCST  criocoOoM uddepeHnmanuu o0ydeHUss HA YPOBHE CpEIHEro OOmero oOpa3oBaHUs H
MpHU3BaHbl OOECIEYUTh TMPEEMCTBEHHOCTh MEXIYy OCHOBHBIM OOIIMM, CPEAHUM OOIIMM, CPEIHHM
npo(ecCHOHATBFHBIM U BBICHIMM 00pa3oBaHHeM. B To ke Bpems KaIblil U3 3TUX y4eOHBIX MPEIMETOB
JOJDKEH OBITh OPHUEHTUPOBAH Ha NPHUOPHUTETHOE pelIeHHue O0O0pa30BaTEeNbHBIX, BOCHHTATEIBHBIX |
Pa3BUBAIONINX 3a]1a4, CBSI3aHHBIX ¢ MpodopueHTanueil o0yJaromuxcs 1 CTAMYJIUPOBaHUEM MHTEpeca K
KOHKPETHOM 00JacTH HAy4yHOTO 3HAHUS, CBS3aHHOTO C OWOJOTHMEH, MEIUIIMHOW, HKOJIOTHEH,
TICUXOJIOTUEH, CIOPTOM WJIM BOCHHBIM JIEJIOM.

[Iporpamma mno yuebHOMy mnpenmery "buonorua" na€r mpencraBieHue o €M U 3ajadax
nu3ydyeHus ydeOHoro mnpenmera «buosorus» Ha yriyOJ€HHOM YpOBHE, OIpeneisieT 00s3aTelabHOoe
(MHBapMaHTHOE) TpPEIMETHOE COJep)KaHHWe, €ro CTPYKTYpUpOBaHHE IO pas3jieinaM | TeMaM,
pacmpezieieHue Mo KiaccaMm, PEKOMEHIyeT MOCIIeOBaTeNbHOCTh M3ydeHHUs] y4eOHOro marepuaia c
YI€TOM MEXIPEAMETHBIX W BHYTPHUIIPEJAMETHBIX CBS3€H, JIOTMKM y4eOHOTO TpoIiecca, BO3PACTHBIX
ocoOeHHOCTell oOyuaronuxcsa. B mporpamMe mo OuoJIOTHH peaii30BaH MPUHIUI IPEEMCTBEHHOCTH C
M3y4eHHueM OMOJIOTHH Ha YPOBHE OCHOBHOTO OOIIero oOpa3oBaHms, Oiarogaps 4yeMy MpOCMaTPUBAETCS
HANpaBJICHHOCTh Ha TIOCJIEAYIONIee pa3BUTHE OWOJOTHYECKUX 3HAaHWUH, OPHEHTHPOBAHHBIX Ha
(hopMHpOBaHHE €CTECTBEHHO-HAYYHOTO MHPOBO33PEHMSI, IKOJIOTUYECKOTO MBIIIJICHHSI, TPECTaBICHUN
0 3JI0pOBOM 0Opa3e KU3HHU, Ha BOCIIUTAHUE OEPEKHOr0 OTHOIIECHHUS K OKpYXKalollel MpUpoIHOM cpene.
B mnporpamme mo OHOJOrMHM TakKe IMOKa3aHbl BO3MOXKHOCTH yueOHOro mnpeamera «buonorus» B
peanuzanun TpedoBanuit @PI'OC COO K mIaHUPYEeMbIM JIMYHOCTHBIM, METAPEIMETHBIM U TIPEIMETHBIM
pe3ynbraTtaM o0y4deHusl U B (POPMUPOBAHUM OCHOBHBIX BHJIOB yue€OHO-TIO3HABATEIbHOU NEATEIHHOCTH
oOyuarouuxcs Mo OCBOCHHUIO COAep KaHMsI OMOJIOTHYECKOro 0Opa3oBaHus Ha YPOBHE CPEIHEro OOIIEero
o0OpazoBaHwUsI.

VYueOupiii npenmer «buonorus» Ha ypoBHe cpeaHero oOmiero oOpa3oBaHHs 3aBeplIacT
Oouosnoruuyeckoe oOpazoBaHUE B IIKOJE M OPUEHTHPOBAH Ha pacHIMpeHHEe U YriayOsjeHue 3HaHUI
oOyuaronuxcs 0 >KMBOH HPUPOJIE, OCHOBAX MOJIEKYJISPHOW U KJIETOYHOW OHOJIOTHH, SMOpPUOJIOTUU U
OMOJIOTHH Pa3BUTHSL, TCHETUKH, CEJIEKIINH, OMOTEXHOJIOTHH, SBOJIIOLIMOHHOTO YYEHUS U 3KOJOTHH.

Nzyuenne yueOHOro mnpenmera «buonorus» Ha yriiyoJeHHOM YPOBHE OpPHUEHTHUPOBAHO Ha
MOATOTOBKY OOYYaIOUIUXCS K MOCIEAYIOUIEMY MOTYYeHHI0 OHMOJIOrMYecKoro oopa3oBaHusl B By3ax U
OpraHm3aiusax cpenHero mnpodeccuoHanpHoro o6pazoBaHua. OCHOBY €ro COJEp)KaHUS COCTaBISET
cucTeMa OMOJIOTMYECKMX 3HAHHM, MOJYYEHHBIX MPH H3YUYEHUU OOYYarOIIMMHCS COOTBETCTBYIOIIHMX
CUCTEeMAaTUYECKUX pa3/ieloB OMOJIOTMH Ha YPOBHE OCHOBHOTrO oOmiero odpaszoBanus, B 10—11 kmaccax
9TH 3HAHMS MOJIYYaloT pa3BUTHE. Tak, pacHIMpeHbl U YriiyOJieHbl OMOJIOTUYECKUE 3HAHUS O PACTCHHSIX,
KHUBOTHBIX, TIpubax, OakTepusX, OpraHu3Me 4YeloBeKa, OOLIMX 3aKOHOMEPHOCTAX  IKU3HH,
JIOTIOJTHUTEIBHO BKJIIOUEHBI OMOJIOTMYEeCKHEe CBEICHUS TPUKIIAJHOTO U MOMCKOBOTO XapakTepa, KOTOphIe
MOKHO HCHOJIb30BaTh KaK OPUEHTHPHI Ui HOCIEAYIOIIero BbIOOpa mpodeccun. Bo3moxkHa Tarke
MHTerpanus OMOJOTHYECKUX 3HAHUH C COOTBETCTBYIOIIMMU 3HAHUSAMH, NOJYYEHHBIMU O0Y4atOUIMMUCS
IIPU U3YYEHUH (PU3UKU, XUMHUH, Teorpauu U MaTeMaTUKU.

CrpykTypa nporpaMmsl 1o yuebHomy npeamery "buonorus" oTpakaeT cCHCTEMHO-YPOBHEBBIN U
HBOJIIOLMOHHBIA MOAXOAbl K M3ydeHUto Ouonoruu. CorjacHo MM, H3Y4YalOTCS CBOHCTBA U
3aKOHOMEPHOCTH, XapaKTepHble JUISI JKUBBIX CHCTEM pPAa3HOTO YPOBHS OpraHU3alM{, 3BOJIOLUH
OpPraHM4ecKoro MUpa Ha 3emile, COXpaHEeHHUs! OMOJIOTHUECKOro pa3HooOpa3us raneTsl. Tak, B 10 kiacce
U3Y4YalOTCsl OCHOBBI MOJIKYJISAPHOW M KIETOYHOM OMOJOrMM, SMOPHOJOTMHM U OHMOJOTHH DPa3BHUTHS,



TCHETHUKU M CENEeKIUU, OMOTEXHOJOTMH W CHHTCTHYECKOW OWOJNOTHH, aKTyalIU3HPYIOTCS 3HAHUS
oOyuaronuxcs Mo OOTaHWKE, 300JI0TUH, aHATOMUH, (uU3MOoJIOTUN YenoBeka. B 11 kimacce msydarorcs
HBOJIIOIIMOHHOE yYE€HHUE, OCHOBBI 3KOJIOTHUH M ydeHHe 0 Onocdepe.

YueOHbIil ipeamet «buonorusy npu3BaH 00eCNeYUTh OCBOCHUE O0YJAIOIIMMHUCS OHOJIOTHIECKUX
TEOPU M 3aKOHOB, WACW, NPUHIMIIOB M TPABWI, JIEKAIUX B OCHOBE COBPEMEHHOW E€CTECTBEHHO-
HAy4YHOM KapTHHBI MHpa, 3HAHUH O CTPOEHUHM, MHOTOOOpa3uu M OCOOEHHOCTSX KIETKH, OpraHHu3Ma,
MIOTYJISIUK, OWOIIEHO3a, JKOCHUCTEMBI, O BBIIAIOMIMXCS HAYYHBIX JOCTH)KCHHUSAX, COBPEMEHHBIX
WCCIICIOBAaHUSAX B OWOJIOTWUH, TPHUKIAJHBIX AacleKTaX OHOJOTMYeCKMX 3HaHWid. s pa3BUTHS H
MOJJIEp)KaHusl UHTepeca OOydaromuxcss K OHOJOTMM Hapsgy CO 3HAUYUTENbHBIM O0BEMOM
TEOPETHUYECKOTO MaTepHaja B COJIEPKAHUU TPOTPAMMBI MO OMOJIOTHUH IMPEITyCMOTPEHO 3HAKOMCTBO C
UCTOpPHEH CTAaHOBJICHUS W Pa3BUTHS TOM WJIM WHOW 00JacTW OMOJOTHMH, BKIAJOM OTEYECTBEHHBIX U
3apyOEKHBIX YUEHBIX B PEIICHUE BAKHEUIITNX OMOJIOTHUECKUX M SKOJIOTUIECKUX MTPOOIIEM.

Ileny wzyuenuss ydeOHOTO Tmpenmera «buonorms» Ha yrryONEHHOM YpOBHE — OBJAJICHHE
00yJaromUMUCs 3HAHUSMH O CTPYKTYPHO-(YHKIIMOHAJIBHONH OpPraHM3allii >KUBBIX CHUCTEM pa3HOTO
paHra ¥ npuoOpeTeHre YMEHUH UCTIOb30BaTh 3TH 3HAHUS B (POPMHUPOBAHNU UHTEpECA K ONPEICTEHHOM
obnactu mTpo(ecCHOHATBPHOM JEsTeNbHOCTH, CBSI3aHHOM ¢ OuoJsioThed, WiaM K BBIOOPY Y4ueOHOTO
3aBEJICHUS TSl TIPOJIOJKEHHS OMOJIOTHIECKOTO 00pa30BaHusI.

JlocTibkeHWe TIemd HW3y4deHus: ydeOHoro mnpenmera «buosorus»y Ha yriryOJEHHOM ypOBHE
o0ecrieunBaeTCsl PEIICHUEM CIIEIYIONINX 3A0ay.

-OCBOCHHE OOYYAIONUMHUCS CHCTEMBI OHOJIOTMYECKHX 3HAaHHWI: 00 OCHOBHBIX OHOJOTHYECKHX
TEOpHUsX, KOHIENIMAX, THIIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX ¥ TMpaBWIAX, COCTABISIONINX
COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KapTHHY MHUpa; O CTPOCHHWH, MHOTOO0Opa3uu M OCOOCHHOCTSIX
OMOJIOTHUECKHUX CUCTEM (KJIETKA, OpTaHU3M, MOMYJISAINS, BUI, OMOTEO0IIeH03, Onocdepa); O BELIAOIINXCS
OTKPBITUSIX U COBPEMEHHBIX UCCIICOBAHMSIX B OUOJIOTHH;

-03HaKOMJICHHE OOYYaloOUINXCsl ¢ METOJaMM TO3HAHHS JKUBOUM TPHUPOJBI: MCCIECI0BATEIHCKIMU
METOJIlaMU OMOJIOTUYECKUX HayK (MOJEKYJSIPHOW W KJIETOYHOW OHMOJIOTHH, IYMOPHOJIOTHH U OHOJIOTUH
pa3BUTHS, TEHETUKH H CEJCKIMH, OMOTEXHOJOTHMH M CHHTETHYECKOW OWOJIOTHH, MaJCOHTOJIOTHH,
HKOJIOTUH); METOJJAMH CaMOCTOSITEIBHOTO MPOBEICHUST OMOIOTUIECKUX HCCICIOBAHNUN B 1a00OpaTOpuu U
B mipupo/ie (HaOIroIeHHe, U3MEPEHUE, SKCIICPUMEHT, MOJICTHPOBAHUE);

-OBJIaJICHHE OOYYAIONIMMHUCS YMEHUSIMHU: CaMOCTOSITEIbHO HAaxXOJWTh, AaHAJIH3UPOBATh U
UCIOJb30BaTh OMOJIOTUYECKYI0O HMH(MOPMAIUIO; TI0JIB30BaThCSl OMOJIOTMYECKOW TEPMHUHOJIOTHEH |
CHMBOJIMKOW; YCTQHABJIIMBATh CBSI3b MEXIY Pa3BUTHEM OWOJIOTHH W COIMAJIbHO-PKOHOMHUYECKUMH W
JKOJIOTUYECKUMHU TPOOJIEeMaMy 4YeJIOBEUECTBA; OICHUBATH IMOCJCICTBUS CBOCH JEATEIBHOCTH IO
OTHOIICHHUIO K OKpPYXArOIeH MPUPOTHON cpelie, COOCTBEHHOMY 3[I0POBBIO M 370POBBI0 OKPYKAIOLIHX
mroziel; 00OCHOBBIBATH M COONIIOJATH MEpbl MPOQWIAKTUKA WHQPEKIIMOHHBIX 3a00JICBaHUM, IMpaBHiIa
MOBEJICHUsI B TMpHpPoJe H oOecrnedeHus Oe30MacHOCTH COOCTBEHHOH JKU3HENCATEILHOCTH B
Ype3BbIYaHHBIX CUTYAIMSIX MPUPOIHOTO M TEXHOTEHHOTO XapaKTepa; XapaKTepH30BaTh COBPEMEHHBIC
HAyYHBIC OTKPBITHS B 00JIACTH OUOJIOTHH;

-pa3BuTHE y OOYYAIOIIMXCS HMHTEIUICKTYAJIbHBIX M TBOPYECKUX CHOCOOHOCTEW B TpoIliecce
3HaKOMCTBA C BBIJAIOIIUMUCS OTKPBITHSIMH M COBPEMEHHBIMH HCCIICJAOBAHUSIMA B OHOJIOTHH,
pelmaeMbpIMU €10 mpoOjemMaMH, METOJOJOTHel OHOJIOTUYECKOTO  HCCIEOBAHUS, MPOBEACHUS
AKCMEPUMEHTATILHBIX UCCIEIOBAHUH, pelIeH!s] OMOJOTHYECKHUX 3a/1a4, MOJICTUPOBAHUS OMOIOTHYECKUX
00BEKTOB U MPOLECCOB;

-BOCIIUTAHUE Yy OOYYAIOIIMUXCS IEHHOCTHOTO OTHOIIEHHS K JKMBOH MpHUpOJAE B ILEIOM H K
OT/IENbHBIM €€ O0BEeKTaM M SIBICHUSIM; (OPMHUPOBAHUE IKOJOTUYECKOW, T€HETUYECKON TPpaMOTHOCTH,
oO11eit KyIbTYypbl TOBEACHUS B IPUPOJIC; MHTETPAIIMH €CTECTBEHHO-HAYYHBIX 3HAHUN;

-puoOpeTeHre OOyJaIONIMMHUCS KOMIIETEHTHOCTH B PAallOHAJIBHOM MPUPOJOIOIB30BAHUN
(cobmofieHne mpaBWJI MOBEAEHUS B MPHUPOJE, OXpaHbl BHUJIOB, HKOCHUCTEM, OHOC]epsl), COXpaHEHUU
COOCTBEHHOTO 3/I0POBbSI M 3J0pOBbSl OKpYXKaroIUX JroAed (coOmofeHus Mep MNpo(uIaKTuKu
3a0osieBaHMii, oOecriedyeHre Oe30MaCHOCTH JKU3HENEATENIbHOCTH B  UYPE3BBIYAWHBIX CHUTYyaIllUSX



NPUPOJHOTO U TEXHOTEHHOTO XapakTepa) Ha OCHOBE UCIIOJIb30BAHUS OMOJIOTMYECKUX 3HAHUI U YMEHUIH
B IIOBCEIHEBHOM KH3HU,

-CO3JJaHME  YCIOBHM  JJIsI  OCO3HAHHOTO  BBIOOpa  OOyYalOUIMMHCA  MHIUBUAYaJIbHOM
o0Opa3oBaTeNbHOH  TPAaeKTOPHH, CHOCOOCTBYIOIIEH ~ TOCTenymmemMy  npo(ecCHOHAIBHOMY
CaMOOTIPE/ICIICHUIO, B COOTBETCTBHHU C WHIAMBHIyaIbHBIMA HHTEPECAMHU U MOTPEOHOCTSMU PErHoHa.

OO1miee 4ynMca0 9acoB, OTBEICHHBIX Ha M3ydeHHE OMOJIOTMH Ha YIIyOJIEHHOM YPOBHE CpPEIHEro
obmiero obpaszoBanus, cocrapisier 204 gaca: B 10 kimacce — 102 gaca (3 waca B Henemo), B 11 kiracce —
102 gaca (3 vaca B HEZEIIO).

OT10op OpraHM3alMOHHBIX (OPM, METOJOB U CPEACTB OOy4YeHUS OMOJOTHU OCYIIECTBIISETCS C
yu€ToM crnenu(uKd ero CcoJepXaHWs W HANpPaBICHHOCTH Ha MPOJOIDKEHUE OHOJIOTHYECKOTO
00pa3oBaHuUs B OPraHU3ALHUAX CPETHETO MPO(HECCHOHATFHOTO U BBICIIEr0 00pa30BaHMUS.

OOsi3aTeNnbHBIM  YCIIOBHEM TMpH OOy4eHHHM OHOJOTMH Ha YriayOJE€HHOM YpPOBHE SIBISETCS
MpoBeeHNE JTa0OpaTOPHBIX W TPAKTHUECKUX padoT. Taxke ydacTne OOyYarOmUXCs B BBIIOJHEHUH
MPOEKTHBIX M Y4eOHO-HMCCIIEeIOBATENhCKUX PadOT, TeMaTHKa KOTOPBIX OMpENeNseTcss y4YHTelIeM Ha
OCHOBE MMEIOIINXCSA MAaTePUATEHO-TEXHUIECKUX PECYPCOB M MECTHBIX PUPOIHBIX YCIOBUH.



COJEP)KAHUE OBYYEHUA

10 KJIACC

CopnepxaHue NHporpammbl, BBIIAECIEHHOE KYPCUBOM, HE BXOJIUT B IPOBEPKY IOCYIAapCTBEHHOMU
uroroBoit arrecraruu (I'MA).

Tema 1. Buosnorus kak Hayka

CoBpemeHHast OuoJyioruss — KOMIUIEKCHas Hayka. KpaTkas wuctopusi pa3BUTHS OHOJIOTHH.
Buonornyeckne Hayku W m3ydaemble UMHU TpoOieMbl. DyHaaMeHTalbHBIC, TPUKIIAJHBIE U TOMCKOBBIC
Hay4yHbIE UCCIIEIOBAHUS B OMOJIOTHH.

3nayenne Ouosoruu B (HOPMHUPOBAHMM COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTHHBI MUpA.
[Ipodeccun, cBsa3anubie ¢ Ononorueil. 3HaueHne OMOJIOTUN B MPAKTUYECKON IEATEIBHOCTH YelIOBEKa:
MEUIINHE, CEIbCKOM X035HCTBE, IPOMBIIIJIEHHOCTH, OXPaHE IPUPO/IbI.

JdeMoHcTpanuu

[Toptpetsl: Apucrotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Hapsun, VY. T'apseii, I
Mennens, B. U. Bepnanckuii, W. I1. I1aBnos, . . Meunuxos, H. . Basunos, H. B. Tumodees-
Pecosckuii, k. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuis! u cxembl: «CBsI3b OMOJIOTUH C IPYTUMU HayKamuy, «CrcTeMa OMOJIOTHYECKUX HAyK».

Tema 2. /KuBble cucTeMbl U1 X H3yYeHHUE

XKusble cuctembl Kak mnpeaMer u3ydeHus Ouonoruu. CBONCTBa KUBBIX CHUCTEM: €IUHCTBO
XMMHUYECKOTO COCTaBa, JUCKPETHOCTh M LIE€JIOCTHOCTb, CJIOXHOCTb W YIOPSJIOYEHHOCTh CTPYKTYPHI,
OTKpPBITOCTh, CaMOOpraHM3allls, CAaMOBOCIPOU3BEJACHHUE, pPa3ApPaXKUMOCTh, W3MEHYUBOCTb, POCT U
pa3BUTHE.

YPOBHU OpraHu3alyy KUBBIX CHCTEM: MOJIEKYJSIPHBIN, KJIETOYHBIN, TKAaHEBBII, OPraHU3MEHHBIM,
MOMYJISIIIMOHHO-BUJIOBOM,  SKOCHCTEMHBIH  (OWMoreoneHoTuyeckuii), OuocdepHsiii.  I[Iporeccsr,
IIPOUCXOJIAIINE B )KUBBIX cucTeMax. OCHOBHBIE NMPHU3HAKU KHUBOro. JKHU3Hb Kak opma CyIIeCTBOBaHMS
Marepud. Hayku, n3ydaromue )KUBbIe CUCTEMBI HA PAa3HBIX YPOBHAX OPraHU3aLlUN.

N3yuenne >kuBbIX cucteM. Meroasl Owojorndeckod Hayku. HaOmrogeHue, wu3MepeHHe,
SKCIEPUMEHT, CHUCTeMaTu3alus, MeTraaHain3. [loHsATHE O 3aBUCMMOW M HE3aBUCUMOM MEPEMEHHOM.
IInanupoBanue »skcnepumenta. lloctaHoBka u mposepka rumote3. Hynesasa rumnotesa. Ilonsatue
BbIOOpDKM M €€ J0CcTOBepHOCTb. Pa3zbpoc B Ouojoruuyeckux AaHHbIX. OlieHKa JOCTOBEPHOCTHU
IIOJIyYEHHBIX  pe3yiabTaToB. [IpMuMHBI  HCKaKEHWsT  pe3ysnbTaToB  dKcnepuMeHra. Ilonsarme
CTaTHCTUYECKOTO TECTA.

JdemoHcTpauuu

Tabmuupl u cxemsl: «OCHOBHbIE NpPHU3HAKH KU3HU», «buosormdeckue cucrems», «CBOWCTBa
KUBOHM Marepumn», «YPOBHM OpraHu3alluy >KMBOM IPUPOIBD, «CTpOCHHE KUBOTHOM KIETKN», «TkaHM
AKHUBOTHBIX», «CHCTEMBI OPraHOB YEJIOBEUECKOI0 OpraHu3May, «buoreoneHos», «buochepa», «Metoibl
U3Y4EHHUs KUBOU NPUPOIBIY.

Ob6opynoBanue: JabopatopHoe 00OpydOBaHME JUIs NPOBEJICHHs HaOIIONEHUM, H3MEpeHUH,
9KCIEPUMEHTOB.

IIpakTnueckas padora «/cnosp30BaHuE pa3InYHBIX METOJOB IIPH U3YYEHHUH KUBBIX CUCTEM).

Tema 3. Buonorus Kjierku

Knerka — cTpykTypHO-(QYHKIIMOHANbHAsA €JMHULA )XKUBOTO. McTopust OTKphITUS KiIeTKU. PabGoTh
P. T'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. Illneiinen, P. BupxoB). OcHoBHbIE
IOJIO’KEHHSI COBPEMEHHOM KJIIETOYHOM TEOPHH.

MeToabl MOJIEKYISIPHONW M KJIETOYHOU OMOJIOTMU: MUKPOCKOMUS, XpoMaTorpadusi, 31eKTpodopes,
METOJT MEUYEHBIX aToMoB, au(depeHIuanTbHoe LUEeHTPU(YrupoBaHue, KyJIbTUBUPOBAHHE KIIETOK.
H3yuenue ¢huxcuposanuvix kiemok. DIEKTPOHHAs MHKpOcKomusi. Kowugokanvnas Muxpockonusi.
Bumanvnoe (npusicusnennoe) uzyuenue Kiemox.

JdeMoHcTpanuu

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



Tabnuuer u cxembl: «CBETOBOM MUKPOCKOI», «IEKTPOHHBIH MUKPOCKOM», «McTopust pa3BUTHSA
METOJIOB MUKPOCKOTIUW».

OGopynoBaHue: CBETOBOM MHKPOCKOII, MHKpPOIIPEmapaThl PACTUTEIBHBIX, JKABOTHBIX U
OaKTepUaTBbHBIX KIIETOK.

IIpakTuueckas padora «V3ydeHue METOJOB KJIETOYHOW Ouosoruu (Xxpomatorpadusi,
anekrpodopes, muddepennuanpHoe neHTpudyrupoanue, [TLP)».

Tema 4. XuMnueckasi opraHu3anus KJIeTKH

XUMUYECKUN COCTaB KIETKU. Makpo-, MUKPO- U YJIBTPAMUKPO3JIEMEHTHI. Boga u €€ posip Kak
pacTBOPUTEIISI, peareHTa, y4yacTHe B CTPYKTYPHUPOBAHHHM KIETKH, TEIUIOPEryasiuuu. MuHepaabHbIe
BEIIECTBA KJIETKH, UX OMosornyeckas posb. Posib KaTHOHOB ¥ aHMOHOB B KJIETKE.

Oprannueckue BeleCcTBa KIETKU. buosorndeckue nojuMepsl. beaku. AMUHOKHCIOTHBIN COCTaB
0enkoB. CTpyKTypbl OeKOBOM MOJIeKyibl. [lepBudHas cTpykrypa Oenka, menTuaHas CBsA3b. Bropudnas,
TpeTUYHasi, 4YeTBEpTHUYHas CTPYKTyphl. [leHarypauus. CsoiictBa OenkoB. Kiaccudukanus Oenkos.
buonoruueckue pynkium 06enxoB. [Ipuonsi.

VYrineBoapl. MoHOcCaxapuabl, AWCaxapujibl, OJMrocaxapuibl W mojucaxapuapl. OOmuid TUIaH
CTpOEHHUS U (PU3UKO-XUMUYECKHUE CBOMCTBA YIJIeBOI0B. bruonornueckue QyHKIMH yTriIeBOIOB.

Jlunuget. ['unpodunsHO-TUAPODOOHBIE cBOMcTBA. Knaccudukanusa maunuao. Tpuriauriepuisl,
dbochomunuapl, BOCKH, cTepouabl. buonormdeckne Qynkmuu aunugoB. OOmue  cBOWCTBa
OMOJIOTMYeCcKUX MeMOpaH — TeKy4ecTh, CIIOCOOHOCTh K CaMO3aMbIKaHUIO, MTOJTYIPOHUIIAEMOCTb.

Hyxnennossle kucnotel. [JHK n PHK. Crpoenne HyknennoBbix kucioT. Hykneotuast. [IpuHnmn
komruieMeHTapHocTu. [IpaBuno Yapradda. Ctpykrypa JHK — nBoiinas cnmpans. MecToHaXx0XIeHHE U
ounonornueckne ¢pynkuu JJHK. Bugst PHK. ®ynkunn PHK B kietke.

Crpoenne mosekyiasl AT®. Makpospruueckue cBsizu B Mojekyne AT®. buonornueckue
¢byakuun  AT®. BoccraHoBieHHbIE  NEPEHOCYMKH, UX (QyHKIMHM B KIEeTKe. /pyeue
nykneosuompugocpamor (HT®). CexenupoBanue [IHK. Memoowr cenomuxu, mpancxpunmomuxu,
NPOMeoOMUKU.

CtpykTypHas Ouosorus: OHOXUMHYECKHE U OWO(HU3MYECKHE UCCICNOBaHUS COCTaBa W
MIPOCTPAHCTBEHHOM CTPYKTYphl OMoMoniekyn. Moodenuposanue cmpykmypul u yHKyuti OUOMONEKYI U UX
Komniexkcos. Komnvromepmwviti OusaiiHh U OpeaHUdecKull cuHme3s OUOMONEKYT U UX HEeNnpUpOOHbIX
aHanoz2oe.

JdemoHcTpauuu

[Toptpetsr: JI. Tlomunr, JIx. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panxnun, ®. Courep, C.
[Ipy3unep.

Juarpammsl: «PacnpeneneHne XMMHUYECKUX 3JEMEHTOB B HEKMBOW mpupoze», «Pacnpenenenue
XUMHUYECKUX 3JIEMEHTOB B )KMBOU MPUPOIEN.

Tabmus! u cxemsl: «lleproguueckas Tabiniia XUMHYECKUX 3JIEMEHTOBY, «CTpOCHHE MOJICKYIIbI
BOJIbI», «BemiecTBa B cocTaBe opranu3moBy», «CTpoeHHEe MOJEKyabl Oenka», «CTpYKTyphl OElIKOBOM
MOJIEKYJIb», «CTpOEHHE MOJIEKYN YrieBOJ0B», «CTpOe€HHE MOJIEKYn JUNuAoBy, «HykinenHoBbie
KHUCIIOTBI, «CTpoeHne MoJekysbl ATOy.

O6opynoBanue: XUMUYECKas IOCyJa U 000pyJ0BaHHUE.

JlabopaTopnas pa6ora «OO0HapyxeHHEe OETKOB ¢ TOMOIIbIO KAYECTBEHHBIX PEAKIIUi.

JlabopaTopHasi pabGora «lVccinenoBaHue HYKIEMHOBBIX KHUCIOT, BBIJCICHHBIX U3 KIETOK
Pa3IMYHBIX OPraHU3MOBY.

Tema 5. Ctpoenne u pyHKIMH KICTKH

Tunel  KJIETOK: »dykKapuHoTHuUecKas U mpokapuoThueckas. CTpyKTypHO-(pyHKIIMOHAbHBIE
00pa3oBaHUS KIETKH.

CrpoeHue mpokapuoTHUeckod kieTku. Kierounas crenka Oakrepuii u apxeil. OcoOeHHOCTH
CTpOEHUSI TeTepoTpOPHON U aBTOTPOGHONW MPOKAPUOTHYECKHX KIETOK. MeCTo M poiib MPOKApUOT B
OnoIeHO3ax.



Crtpoenne ¥ (yHKIMOHHpPOBaHHME 3SyKapHOTHUYEeCKOM kieTku. [lnasmarmueckas wmemOpaHa
(mmazmanemma). CTpyKTypa Iuia3MaTH4ecKoil MeMOpanbl. TpaHCIOPT BELIECTB Yepe3 MIa3MaTHYecKyIo
MeMOpany: naccuBHbIA (auddys3us, odneruénnas nuddysusi), akTUBHBIN (MEPBUYHBII U BTOPUYHBIH
aKkTUBHBIA TpaHcnopt). llomymponumaemocts MeMOpanbsl. PaboTa HaTpuii-kaqueBOro Hacoca.
OHAOIUTO3: MUHOIUTO3, aromuro3. Dx3ouuTo3. Knerounas crenka. CTpykTypa U GyHKIHUU KIETOYHOM
CTEHKH pacTeHu, rpu0oB.

Huronnazma. Ilurozonms. [urockener. JIBmkeHue uuToruiazMbel. OpraHouabl  KJIETKH.
OpHOMEMOpaHHBIC OpraHoubl KICTKH: JHmoruasmarnueckas cerb (OIIC), ammapatr [ombmxu,
JM30COMBI, MX CTpOeHHE M (QyHKIHMH. B3auMOCBsI3b 0THOMEMOPAHHBIX OPraHOUI0B KieTKH. CTpoeHue
TPaHYJSIPHOTO peTuKyinyma. Mexanuzm nanpaenenus 6Oenxkos ¢ IIIC. CUHTE3 pacTBOPUMBIX OCIIKOB.
CuHTe3 KJIE€TO4YHbIX MeMmOpaH. [naakuil (arpaHyiasipHbId) SHIOIJIA3MAaTUYECKUM  PETUKYIYM.
Cexperopnas ¢yHkuus anmnapara ['onbmku. Mooduguxayus benxos 6 annapame I onvoacu. Copmuposka
benxoe 6 annapame [onv0xcu. TpaHCIIOPT BEIIECTB B KIETKE. Bakyoiw pacTUTENbHBIX KIETOK.
Knerounsrii cok. Typrop.

[lonyaBTOHOMHBIE =~ OpraHOWJBl  KJIETKA:  MUTOXOHAPUH, IIACTUAbL.  [Ipoucxoowcoenue
mumoxonopuii u naacmuo. Cumouoecenes (K.C. Mepeackosckuti, JI. Mapeynuc). Ctpoenue u GyHKIIUU
MUTOXOHJApUN U TulacTui. llepBUuHBIE, BTOPUYHBIE U CIIOXHBIE IJIACTUBI (POTOCHUHTE3UPYIOIIMX
3yKapuoT. XJIOPOIUIACThI, XPOMOIUIACTHI, JISMKOTIJIACTHI BBICIIUX PACTECHUN.

Hemem0Opanubie opranouipl kinetku CtpoeHne U QyHKIMH HEMEMOpaHHBIX OPraHOUIOB KJIETKH.
PuGocomsl. Ilpomesicymounvie ¢unamenmoi. MUKpOQUIaMEHTBL. AKmuHo8ble MUKPODUIAMEHMbL.
MplleyHble KIETKH. AKMUHO8ble KOMNOHEHmMbl HeMbluleuHblx Kiemok. MukpoTpyOouku. Kietounsrii
ueHtp. CTpoeHue U JABWKEHHUE KTYTMKOB U pecHHuYeK. MUKpoTpyOouku nutoriasMbl. L{eHTpuonb.
benku, accoyuuposannvle ¢ mukpogunamenmamu u muxpompybouxamu. Momophule 6enxu.

Anpo. O6onouka sipa, XpoMaTHH, KapHoIUIa3Ma, SAPBIIIKH, UX CTpoeHrue U GQyHKIUU. SnepHbIid
0enmkoBbIi MaTpuKc. [IpocTpaHCTBEHHOE PACIONIOKEHNE XPOMOCOM B UHTEp(a3HOM siape. Dyxpomamun
u eemepoxpomamun. benku xpomaTuHa — TUCTOHBL. JJuHamuka si0epHotl 06o10uku 6 mumose. AoepHulii
Mpaucnopm.

Knerounsie BritoueHus. CpaBHHUTENIbHAs XapaKTEPUCTUKA KIETOK SyKapuOT (pacTUTENbHOM,
YKUBOTHOM, TPUOHON).

JdemoHcTpauuu

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

Tabmumpl u cxembl: «CTpoeHUE PYKapHOTUUYECKOW KIETKH», «CTpOeHHEe KUBOTHOU KIIETKUY,
«CTpoeHue  pacTUTENbHOM  KIeTKW», «CTpoeHue  MUTOXOHIpum»,  «Aapo»,  «CrpoeHue
MIPOKAPUOTHUECKOHN KIETKI.

O6opynoBaHue: CBETOBOM MHMKPOCKOI, MHUKPOIpENapaTbhl PAacTUTENbHBIX, KUBOTHBIX KIETOK,
MUKpOTpenaparbl 6akTepHalbHBIX KIETOK.

JlabopaTopHasi padora «3ydyeHne CTpOeHUs KJIETOK Pa3IMYHbIX OPTraHU3MOB.

IIpakTnyeckas padora «/3ydyeHue CBONCTB KIETOYHONH MEMOpaHbI».

JlabopaTopuass padora «McciaemoBaHue MiIasMoiM3a W JICTJIA3MONIM3a B PACTHTENBHBIX
KIIETKax».

IIpakTHyeckas padora «M3yueHue IBUKEHUS LIUTOIIA3Mbl B PACTUTENIBHBIX KIETKaX».

Tema 6. OOMeH BelecTB M MPEBPALECHNE JHEPTHH B KJIETKe

AccuMWIIALMS W JUCCUMHIISAIUS — JIB€ CTOPOHBI MeTa0onm3ma. Tumbel oOMEHa BEIIEeCTB:
aBTOTPOGHBI M TeTepoTpodHbIH. YdyacTHe KUCIOpoAa B OOMEHHBIX Mpolieccax. DHEPreTHUecKoe
obecnieuenue kietku: mpeBpamieHne AT® B oOMeHHBIX mporeccax. DepMeHTATUBHBIN XapakTep
peakuuii KJIETOYHOro Merabonu3ma. DepMEeHTbl, UX CTPOEHHE, CBOWCTBA M MEXaHU3M JeHCTBUS.
Kodepmentsl. OTimunst GepMEHTOB OT HEOPraHMYECKUX KaTallu3aTOPOB. belKku-akTUBaTOphl U OeNKH-
UHTUOUTOPBI. 3aBUCUMOCTH CKOPOCTH ()epPMEHTATHBHBIX PEAKIIUI OT Pa3IMUHBIX (PAKTOPOB.

[lepBU4HBIN CUHTE3 OPraHUYECKUX BEUIECTB B KJIETKE. DOTOCUHTES. AHOKCUCEHHBIU U OKCULEHHDIU
gomocunmes y baxmeputi. Ceemocobuparowjue nuemeHmol U NUSMEHMbl PeaKyuoHHo20 yeumpa. Poib



XJIOPOIUIACTOB B Tiporiecce porocuHTe3a. CBeToBas u TeMHOBas pa3pl. @omoodvixanue, Cz., C4- u CAM-
munsl pomocunmesa. IIpoayKTUBHOCTh (poToCHHTEe3a. BnusiHMe pa3inuyHbIX (AKTOPOB HA CKOPOCTD
¢dorocunresa. 3HaueHue HOTOCUHTE3A.

Xemocunte3. Pa3HooOpazue OpraHu3MOB-XEeMOCHHTETHUKOB: HUTPUDUIUPYIOLIHE OakTepuH,
xKenez00aKkTepuu, cepoOaKTepun, BOJIOPOIHbIEC OaKTepuu. 3HAUCHHE XEMOCHHTE3A.

AnaspoOnble opranu3mbl. Buapl Oposkenus. IlpoaykTel OpoeHHS M HMX HCIOJIB30BaHHE
YeJI0BEKOM. AHA’POOHBIE MUKPOOPTaHU3MBI KaK 00BEKTH OMOTEXHOJIOTHH M BO3OYAUTENH OOJIE3HEH.

AdpoOHBIE OPTaHMU3MEBI. DTallbl YHEPreTHIECKOT0 0OMeHa. [loaroToBuTenpHbIA dTam. [ ukonus —
OECKHCIIOPOIHOE PACIIEIUICHHE TITIOKO3BI.

buonoruueckoe okuciaeHue, WIM KIETOYHOE JbiXxaHue. Poiab MUTOXOHApPUN B Mpoleccax
ounonormdeckoro okucieHus. Lukmmueckue peaknuu. OxucnurensHoe (ochopunupoBanue. Iuepeus
Membpannoeo  epaduenma  npomonos. Cumnmesz ATD: paboma npomonnoi ATD-cunmase.
[IpeumymectBa a’poOHOro nyTtd oOMEHa BelIeCTB Hepel aHa’poOHbIM. O(PdEeKTHUBHOCTH
SHEPreTHYecKOro oOMeHa.

JdeMoHcTpauuu

optpersr: JIx. Ilpuctimu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. Durensrapar, II.
Mutuemnn, I'. A. 3aBap3uH.

Tabmuibl 1 cxembl: «DOTOCHHTE3Y», «IHEPreTHIECKUil 0OMen», «brocunTte3 6enka», «CtpoeHne
bepmeHTa», «XeMOCHHTERY.

O6opynoBaHHe: CBETOBOM MHKPOCKOI, OOOpYyIOBaHUE JJsi MPUTOTOBIEHHS] TMOCTOSIHHBIX U
BPEMEHHBIX MUKPOIPENapaToB.

JlabopaTopHasi paGora «/3yyeHHe KaTaJIUTUYECKOM aKTHUBHOCTU (epMEHTOB (Ha MpuUMepe
aMUJIa3bl WM KaTaxas3bl)y.

JladopaTopHasi padora «/3yueHue (pepMEHTAaTMBHOTO PpACHICIJICHUS IEPOKCHIA BOJAOPOJA B
PACTUTENBHBIX U )KUBOTHBIX KJIETKAX).

JladopaTopHas pa6ora «CpaBHEHHE MMPOIIECCOB (POTOCHHTE3a K XEMOCHHTE3AY.

JladopaTopHas pa6ora «CpaBHEHHUE NMPOIIECCOB OPOKEHUS U IBIXaHUS.

Tema 7. HaciienctBeHHasi nHpopManus U peajau3anus eé B KJIeTKe

Peakuuu marpuunoro cunte3a. [IpyHIINIT KOMITJIEMEHTAPHOCTH B pEaKLUAX MATPUYHOIO CUHTE3A.
Peanmuzarus HacnmencTBeHHOW HMH(pOpManuu. [ 'eHETHYECKWH KOJA, €ro CBOWCTBA. TpaHCKpUNIUS —
Matpuunblii cunte3 PHK. IIpuHUMIIBI TpaHCKPUNIMM: KOMILIEMEHTApHOCTh, aHTUIAPAUIEIbHOCTH,
acumMmeTpuuHOCTh. Cospesanue mampuunvix PHK 6 syxapuomuuecxoii kniemxe. Hexooupyrowue PHK.

Tpancisamus u e€ dtanbl. Yuactue tpaHcrnoptHeix PHK B OmocunHTe3e Oenka. YcimoBus
onocuHTe3a 6enka. KoaupoBanue aMuHOKHCIIOT. Posib pubocom B OHocHHTE3Ee OerKa.

Coepemennvie npedcmagnenus o cmpoeHuu 2enos. OpraHuzaluds T€HOMa Yy MPOKApUOT U
9yKapuoT. Perymsuus akTHBHOCTH T€HOB Yy mnpokapuoT. ['mmote3a omepona (P. XKakoO, XK. Mawno).
MonexynapHvle mexanusmvl 3Kcnpeccuu 2enos y sykapuom. Ponw xpomamuna 6 peeynrayuu pabomoi
2enog. Perymnsius oOMeHHBIX MpoIieccoB B KieTke. Kietounsrii romeocras.

Bupycel — HekneTouHbie POpPMBI )KU3HU U 00IUraTHBIE apa3uThl. CTPOSHHE MPOCTHIX U CIIOXKHBIX
BHUPYCOB, PETPOBUPYCOB, OaktepuodaroB. Kusuenmwiti yuxn J[HK-codepowcawux eupycos, PHK-
cooepaicawux supycos, bakmepuogazos. Obpamuas mpancKpunyus, pesepmasa, unmezpasd.

Bupychble 3a0oneBaHus yenoBeka, *MBOTHbIX, pacteHuil. CIIMJ], COVID-19, conuanbHble U
MEJULUHCKUE NPOOIIEMBI.

Buoungopmamuka: unmeepayuss u ananuz 6Oonvuux maccueos («bigdatay) cmpyxmyphuix
buonoeuveckux OaumHvix. Hanomexwonocuu 6 oOuonocuu u meduyuwue. IlIpoepammupyemvie @GyHKyuU
benkos. Cnocobvl 00cmasKu i1ekapcms.

JdeMoHcTpanuu

[Hoptpetsr: H. K. Konsnos, . U. iBanoBckuii.

Tabnuue! u cxemsl: «buocunres 6enkay», «I'eHeTnueckuit Koy, «Bupyce», «bakreprodarmy.

IIpakTnueckas padora «Co3aHue MOJENIN BUPYCay.



Tema 8. 7/Ku3HeHHBbIN HUKJ KJIETKH

Knerounslii muki, ero mepuonsl U perymsauusa. Muarepdaza u muto3. OCOOEHHOCTH MPOLIECCOB,
nporekaromux B uHTepdaze.  IlogrotoBka  kietkm K jgeneHuto.  [IpecwHTETHYECKUI
(MOCTMUTOTUYECKHUI), CHHTETUYECKMH W  IOCTCUHTETHYECKUN  (IPEMUTOTHYECKUN)  MEPHOIbI
uHTEep(ha3bl.

Marpuunsiii cunte3 JIHK — permukanus. [Ipunnuner permukanyu JJHK: xkoMmruiemeHTapHOCTS,
ITIOJIYKOHCEPBATUBHBIM CHUHTE3, aHTUIApauIeabHOCTh. MexanusM permkanuu JIHK. XpoMocomst.
Crpoenue xpomocoMm. Tenomepbl U Temomepasa. XPOMOCOMHBIM HAOOp KIETKM — KapHOTHIL.
JIunIouTHBIN ¥ TarIouAHBIA HA00phl XpOMOCOM. ["'oMosoruyHbIe XpOMOCOMBI. [10J10BBIE XPOMOCOMBEI.

Jlenenue xieTku — MuTo3. CTaguu MHUTO3a M MPOMCXOMALIUE B HUX Ipolecchl. THUIBI MUTO3A.
Kaprokunes n nutoknses. buosiornueckoe 3Ha4yeHHE MUTO3a.

Perymsiiust MuTOoTHYECKOTO LIMKIIA KIIETKU. [IporpammupyemMast kietouHasi ru0esinb — anonTos.

Knerounoe sapo, Xpomocomsl, (yHKIMOHabHAs TE€HOMMKA. Mexanusmvl npoaughepayuu,
oughepenyuposxu, cmapenus u eubenu kiemok. «l{ugposas rnemka» — Ououngopmamuyeckue
Mooenu hYHKYUOHUPOBAHUSL KILEMKU.

JdeMoHcTpauuu

Tabmuupr u cxembl: «KU3HEHHBIM UK KICTKW», «MuTO3», «CTpOCHHE XPOMOCOMY,
«Pemmkars JITHK».

O6opynoBaHue: CBETOBOM MUKPOCKOII, MUKpoTpenapathl: «MHUTO3 B KJIETKaX KOPEIIKA JIyKa.

JlaGoparopHas padora «/3yuyeHrne XpoMOCOM Ha TOTOBBIX MUKPOIIPENapaTaxy.

JlabopaTopHas padora «HaGmrogeHne MUTO3a B KJIETKaX KOHYMKA KOpENIKa Jyka (Ha TOTOBBIX
MHUKpOTpenaparax)».

Tema 9. Ctpoenne u pyHKIUM OPraHU3MOB

buonoruueckoe pazHoobpaszue opraHuzMoB. OAHOKIETOYHbIE, KOJIOHHAIbHBIE, MHOTOKJIECTOYHbBIE
OpraHU3MBI.

Oco0OeHHOCTH CTPOEHUS U KU3ZHENESATENbHOCTH OJHOKJIETOUHBIX OpraHu3MoB. bakrepuu, apxeu,
OJIHOKJIETOYHbIE TPUOBI, OJHOKIETOYHBIE BOJOPOCIH, Jpyrue NpoTUCThl. KooHHaNbHbIE OpraHU3MBIL.

B3anmocCBsI3p 4YacTeil MHOTOKIJIETOYHOTO OpraHu3ma. [KaHWU, OpraHbl M CHUCTEMbI OpraHOB.
Opranusm Kak enuHoe menoe. ['omeocras.

Tkanu pactenuif. Tumbl pacTUTeNbHBIX TKaHEH: oOpazoBaTeibHAs, MOKPOBHAs, MPOBOSIIIAS,
OCHOBHasi, MexaHuyeckasi. OcoOEHHOCTH CTpPOEHHUs, (PYHKIMH W pacloJIOKEHUS TKaHEeH B OpraHax
pacTeHui.

TkaHM XUBOTHBIX M YelOBeKa. THMbl >KMBOTHBIX TKAHEW: SMUTEIUANIbHAsA, COCIMHUTEIbHAS,
MbllIeyHasi, HepBHas. OcoOeHHOCTH CTpoeHMs], PYHKIUN U PACIIONIOKEHUS TKaHEeW B opraHax )KMBOTHBIX
U YEJIOBEKa.

Opransl. BereratuBHble M Te€HEpaTUBHbIE OpraHbl pacTeHud. Opranbl U CHCTEMBl OPraHoOB
KUBOTHBIX U yesnoBeka. OyHKIMKU OpraHOB U CUCTEM OPIaHOB.

Onopa Ttena opranuzmoB. Kapkac pacrenuii. CkeneTsl OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
XKUBOTHBIX. HapyxHbIil 1 BHyTpeHHUN ckeneT. CTpOeHUE U TUIbI COEAMHEHUS! KOCTEH.

JIBukeHre OpraHu3MoB. [IBM)KeHHE OJHOKIETOUHBIX OPraHM3MOB: aMEOOWTHOE, KI'YTHMKOBOE,
pecHuyHoe. J[BUKE€HUE MHOTOKJIETOYHBIX PACTEHUI: TPOMIM3MbI U HACTUU. J|[BUKEHNE MHOTOKJIETOUYHBIX
KUBOTHBIX U YeJOBEKa: MblllieuHas cuctema. Pedrexc. CkeneTHbie MBI U UX paboTa.

[Iuranne opranusmoB. IllorjomieHne BOJBI, YIJIEKMCIOIO Tra3a M MHUHEPAJbHBIX BEIIECTB
pacteHusmu. [Iutanue >KUBOTHBIX. BHYTpUIONOCTHOE M BHYTPHUKJIETOUYHOE mnuieBapeHue. [luranue
MO3BOHOYHBIX JKMBOTHBIX. OTHAEnbl MNHIIEBAPUTEIBHOTO TpakTa. [IMileBapuTenbHbIE KEJE3bl.
[IumeBapuTenbHas cucTeMa 4eaoBeKa.

Hpixanue opranm3moB. Jlpixanue pactenwil. Jlpixanue xuBOTHBIX. Juddysus razos dyepes
MOBEepXHOCTh KiIeTKU. KokHoe npixaHue. JlpixaTenbHas moBepXHOCTb. XKabepHoe u JErouyHoe JbIXaHue.
JIpIxaHWE TIO03BOHOYHBIX JXMBOTHBIX M YEJIOBEKA. OBOJIIOLIMOHHOE YCIOXKHEHHE CTPOCHMS JETKUX



II03BOHOYHBIX >KMBOTHBIX. J[pIXaTenbHasi cucTeMa 4eaoBeka. MexaHu3M BEHTWIILUM JETKUX y NTULl U
MJICKOTIUTAOMUX. Perymnsnus apixanus. JprxareabHbie 00bEMBI.

Tpancnopr BeleCTB y OpraHUu3MOB. TpaHCIOPTHBIE CUCTEMBI pacTeHUU. TpaHCHIOPT BELIECTB y
*KUBOTHBIX. KpoBeHOCHas cucrema u €€ opranbsl. KpoBeHOCHas cucTeMa MO3BOHOYHBIX JKUBOTHBIX H
yenoBeka. Cepame, KpOBEHOCHBIE COCyIbl W KpoBb. Kpyrn KpoBooOpaiieHusi. DBOIIOLHMOHHBIC
YCIO)KHEHUS CTPOEHUS KPOBEHOCHOM CHCTEMBI IIO3BOHOYHBIX >KMBOTHBIX. Pabora cepaua u eé
perynsanus.

Boigenenue y opranusmoB. Beinenenue y pactenuil. Boigenenue y xkuBoTHbIX. COKpaTUTEIbHBIE
Bakyosid. Opranbl BblaeneHus. PuibTpanus, cekperuuss U O0O0paTHOE BCACHIBAHUE KaK MEXaHU3MBI
paboTel opraHoB BbIjeseHUs. CBSI3p MOJOCTH Tella C KPOBEHOCHOW M BBLACIHTEIBHON CHCTEMaMHU.
Brienenue y mo3BOHOUYHBIX KUBOTHBIX U 4enoBeka. [louku. Ctpoenue u GyHKIMOHHpOBaHUE HEQPOHA.
OO0pa3zoBaHue MOYH Y UEIOBEKa.

3amura y OpraHu3MoB. 3aluTa y OJHOKJIETOYHBIX OpraHu3mMoB. CHopel OakTepuil M LHCTHI
pocTelmux. 3aluTa y MHOTOKIIETOUHBIX pacTeHuid. Kyrtukyna. CpeacTtBa maccBHOW U XUMUYECKON
3amuThl. OUTOHIMIBL.

3amuTra y MHOTOKJIETOYHBIX >KMBOTHBIX. [IOKpOBBI M MX NpOM3BOJHBIE. 3alllUTa OpraHu3Ma OT
6onesnet. iMmmyHHas cuctema uenoBeka. KieTouHblil U ryMopaibHbli UMMYHHUTET. BpoxaéHHBIN 1
NpHOOpeTEHHBIN crnenuduueckuii UMMyHUTET. Teopust KiIOHaIbHO-celekTuBHOTO uMMmyHuTeta (II.
Opmux, ®. M. bepuer, C. Tonerasa). BocmanuTtenpHbie OTBETHI OPraHU3MOB. Poib BPOXKAEHHOTO
MMMYHUTETA B Pa3BUTHUU CUCTEMHBIX 3200JI€eBaHU.

PasgpaxkumocTe U perynsuus y OpraHu3MoB. Pa3gpakMMOCTh y OJHOKJIETOYHBIX OPraHWU3MOB.
Takcucsl. Pa3npaxuMoCTh M peryisuus y pacTeHHil. POCTOBBIE BelECTBA U MX 3HAYECHUE.

HepBHas cuctema u pediextopHas peryiasuus y >KMBOTHbIX. HepBHas cuctema u €€ OTHEIBI
OBOJIIOLMOHHOE YCIIO)KHEHHE CTPOCHHS HEPBHOM CUCTEMBI Y JKMBOTHBIX. OTAEIBI TOJIOBHOTO MO3ra
II03BOHOYHBIX JKUBOTHBIX. Pediexc u pedaexropnas ayra. bezycnoBHble n ycoBHbIE pe(IEKCHI.

I'ymopanbHas perymnsauvs 1 S3HIOKPUHHASL CHCTEMA )KMBOTHBIX U 4esIoBeKa. JKee3bl S HIOKPUHHON
CUCTEMBbl W HMX TOpPMOHBI. [lelicTBue TOpMOHOB. B3anMMOCBSI3b HEPBHOW W SHIOKPUHHOW CHCTEM.
I'nnoranamo-runodusapHas cucrema.

JdemoHcTpauuu

[Toptper: U. I1. I1aBnoB.

Tabmuupl u  cxembl: «OJHOKIETOYHBIE BOJOPOCINW», «MHOTOKJIETOUHBIE BOAOPOCIN,
«bakrepun», «lIpocreimme», «Opranbl IBETKOBBIX pacTeHUN», «CHUCTEMbl OPraHOB IO3BOHOYHBIX
KUBOTHBIX», «BHyTpeHHee CTpoeHue HaceKoMbIX», «TkaHm pacreHui», «KOpHEBBIE CHCTEMBIY,
«Crpoenue credis», «CTpoeHHe JIMCTOBOM IUIACTMHKM», «TKaHU >KUBOTHBIX», «CKENeT 4YeloBeKay,
«[InmeBapurenpHas cucrema», «KpoBeHOcHas cucrema», «/lpixatenpHas cucrema», «HepBHas
cucreMa», «Koxa», «Mpleunas cucreMay, «BpluenurenpHas cucTeMay, «DHIOKPUHHAS CHUCTEMaA»,
«Crpoenne Mbiune», «MMmmyHurer», «KumeunonosnoctHele», «Cxema MUTaHUS PaCTCHUI»,
«KpoBeHOCHbBIE CHCTEMBI IIO3BOHOYHBIX J>KMBOTHBIX», «CTpoeHue ruipb», «CTpoeHHE IUIAHAPUWY,
«BHyTpeHHee cTpoeHHe NoxkaAeBOro uepss», «HepBHas cuctema poeid», «HepBHas cucrema JATYILIKA»,
«HepBHas cucrema mnpecMmblkaromuxcs», «HepBHas cucrema nrTuny, «HepBHas —cucrema
MIIeKonuTaommx», «HepBHas cucrema uenoBekay, «Pediexcy.

OOopynoBaHMe: CBETOBOM MMKpPOCKOI, MHKpOIpenaparbl OJHOKJIETOYHBIX OpraHU3MOB,
MHUKpOIIpEnaparsl TKaHEW, pPaKOBHHBI MOJUIIOCKOB, KOJIJIEKIUM HACEKOMBIX, WIJIOKOXHUX, >KHUBBIE
9K3EMIUIAPhl KOMHATHBIX DPACTEHMH, repOapuu pPAacTeHMH pa3HBIX OTJIENIOB, BJIAXKHBIE IPENapaThl
KUBOTHBIX, CKEJEThbl MO3BOHOYHBIX, KOJUJICKIUM OECHO3BOHOYHBIX >KUBOTHBIX, CKEJIeT YeJIOBeKa,
o0opyZoBaHue Uil JAEMOHCTpAllMU IMOYBEHHOTO M BO3AYIIHOTO MUTAHUS PACTEHUH, paclleryIeHus
Kpaxmasiia M OeNkoB mojJ JeiicTBueM (epMEeHTOB, 000OpylOBaHHE IS JEMOHCTPAllMU ONBITOB IO
U3MEPEHUIO JKU3HEHHON EMKOCTH JIETKHX, MEXaHMU3Ma JIbIXaTENIbHBIX JIBMJKEHUN, MOJEIHM TOJOBHOTO
MO3ra pa3In4HbIX KUBOTHBIX.



JlabopaTopHasi pa6ora «/3ydueHne TKaHEH pacTEHU».

JlabopaTopHas padora «/I3ydyeHue TkaHel )KUBOTHBIX).

JlabopaTopHasi pabora «/3ydueHne opraHoB LIBETKOBOI'O PaCTEHUS».

Tema 10. Pa3mHokeHHe 1 pa3BUTHE OPTaHU3MOB

@DopMBI  pa3MHOKECHHSI OPraHU3MOB: Oecroyioe (BKIIOYas BETEeTaTHBHOE) U IOJIOBOE. Buml
0ecroJyIoro pa3sMHOXKEHUS: TIOYKOBAHUE, CIOPYIISALUS, (parMeHTalHs, KIOHUPOBAHHUE.

[TonoBoe pasmuoxkenue. [lonoBbie kieTku, uinu ramersl. Meio3. Craauu metiosa. [loBenenue
XpoMocoM B Merose. Kpoccunrosep. buonornyeckuii cMbIca MeHo03a U MOJIOBOTO Ipouecca. Menos u
€ro MECTO B )KM3HEHHOM IIUKJIE OPraHU3MOB.

[IpenzaponpieBoe pa3Butue. ['ameroreHe3 y kuBOTHBIX. [lojoBwie xene3pl. OOpa3oBaHue U
pa3BUTHE NOJIOBBIX KiIeTOK. CriepmaroreHes u ooreHe3. CTpoeHueE MOJI0BbIX KIETOK.

OmnofoTBOpeHHE W SMOPHOHAIBHOE pa3BUTHE KUBOTHBIX. (CrocoObl  OTUIOJOTBOPEHUS:
Hapy)XHoOe, BHyTpeHHee. [lapTeHorenes.

WuauBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOreHE3). OMOPHOJIOrHS — Hayka O pPa3BUTHU
opranu3mMoB. Mopgoeenes — oona u3 enasuvix npoodrem smopuonocuu. Koumyenyus mopgocenos u
mooenu mopghozeneza. Ctanun 3MOpHOreHe3a KUBOTHBIX (Ha mpumMepe asarymku). JpoOnenue. Tumbl
npoOneHus. /lemepmunuposannoe u HeoepMuHuposarnnoe opoobaenue. bracmyna, munwi oOnacmyn.
OcoOeHHOCTH IpoOIeHUST MIIEKOMUTAIOIIUX. 3apO/IbIIIeBbIe JUCTKU (TacTpyisuusi). 3aKiajgka OpraHoB
U TKaHeW W3 3apoJbIIIEBBIX JIUCTKOB. B3anmMmHOe BIHMsSHUE YacTeil pa3BUBAIOLIETOCS 3apojbllla
(oMOpHoOHanIbHAsT MHAYKLKA). 3akiajka IJIaHa CTPOEHUs >KMBOTHOTO Kak pPe3ylbTaT HepapXUyecKux
B3aMMOJICHCTBUN T€HOB. BiusiHue Ha SMOpHOHAIBHOE PAa3BUTHE PA3IMYHBIX (PAKTOPOB OKPYKAIOIICH
Cpelpbl.

Poct u pasBurtue xuBoTHbIX. [locTaomOpuonaneHblli mepuoi. [Ipsimoe um HempsiMoe pa3BHUTHE.
Pa3Butne ¢ metamopo3oM y OeCO3BOHOUYHBIX U MO3BOHOYHBIX UBOTHBIX. bruosiornueckoe 3HaueHue
MPSIMOTO U HENPSMOIO Pa3BUTHS, UX PACIPOCTPAHEHHUE B MpUpoje. THUIlbl pocTa KUBOTHBIX. DaKTOPHI
pPEeryisluMu pocTa XKMBOTHBIX M ueioBeka. CTaguu MOCTIMOPHUOHAIBHOTO Pa3BUTUSL y KUBOTHBIX U
yenoBeka. [lepropl oHTOreHe3a yenoBeka. CTapeHre U cMepTh Kak OMOJIOTHYECKHE MPOLIECCHI.

PasmHoxkenne u pasButhe pacteHuit. ['ameroput u crnopodur. Meiio3 B KU3HCHHOM IIHUKIIC
pactenuii. OOpa3oBaHHMe crHiop B mpollecce Mehosa. ['amerorene3 y pacreHuid. OmiogoTBOpeHUE U
pa3BUTHE pPACTUTENIbHBIX OpPraHu3MoB. JIBOWHOE OIUIOJOTBOPEHHE Y LBETKOBBIX PpACTEHUHU.
OO6pazoBaHue U pa3BUTHE CEMEHHU.

MexaHu3MBbl peryisiliii OHTOI'€HE3a Y PACTEHUN U KUBOTHBIX.

JdemoHcTpauuu

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

Tabmuier u  cxembl: «BereratuBHOe pa3MHOXKEHUE», «THUIBI 0ECronoro pa3MHOKCHHS,
«Pa3MHOXeHHE XJIaMHJIOMOHaAb», «Pa3mMHOXeHue 5BriieHb», «Pa3zMHOXeHHE TuApb», «Menos»,
«XpoMocombly, «l'amerorenes», «CTpoeHHE SHLEKIETKH M crepmMaTo3ouaa», «OCHOBHBIE CTaJuU
oHTOreHesa», «lIpsimoe m HempsMoe pa3ButTue», «Pa3ButHe Mailickoro xyka», «Pa3BuTue capaHum»,
«Pa3BuTHe IArymkn», «J{BoilHOE OIUIOJOTBOPEHHE Yy LBETKOBBIX pacTeHUi», «CTpOeHHE CeMsH
OJIHOJIOJIbHBIX U ABYIOJBHBIX PACTEHUI», «OKU3HEHHBIN LIMKI MOPCKOM KarycTbl», «KHU3HEHHBIN LUKII
Mxa», «JKN3HEHHBIN MK NAaOPOTHUKAY, «OKM3HEHHBIN LIUKII COCHBI.

ObopynoBaHue: CBETOBOM MUKPOCKOI, MUKpOIIpenapaThl SHIEKIETOK U CIIepMaTO30UI0B, MOJIETh
«IMKA pa3BUTHS JIATYLIKH.

JlabopaTopHas pa6ora «/3ydeHne cTpOEHHUS NOJOBBIX KJIETOK HAa TOTOBBIX MUKPOTIPENapaTax».

IIpakTnueckass padora «BbliBIEeHHE MPU3HAKOB CXOJCTBA 3apOAbINIEN IO3BOHOYHBIX
KUBOTHBIX».

JlabopaTopHas pa6ora «CTpoeHHE OpPraHOB Pa3MHOKEHUS BBICIIUX PACTEHUI».

Tema 11. I'eHeTnKa — HayKa 0 HACJIEACTBEHHOCTH M H3MEHYHBOCTH OPraHU3MOB

HcTopust cTaHOBICHUS U Pa3BUTHUS MeHETUKU Kak Hayku. Paboter I. Mengens, I'. ne ®pwusa, T.
Moprana. Ponb oredyecTBeHHbIX Yu€HBIX B pa3BuTuu reHetuku. Paborer H. K. Kombrosa, H. U.



Basunosa, A. H. benosepckoro, I'. JI. Kapmeuenko, 0. A. ®wmnuenko, H. B. Tumodeena-
Pecosckoro.

OCHOBHBIE I'€HETUYECKHUE MOHSITHUSI U CHUMBOJBL. [ OMOJOrMYHBIE XPOMOCOMBI, AJIJIEJIbHBIE I'EHBI,
aIbTEpHATUBHbIE IIPU3HAKY, JOMUHAHTHBI W PELIECCUBHBINA IPU3HAK, IOMO3WUIOTa, IETEPO3UTOTa,
qyucTas JUHHS, THOPHIBI, TeHOTUN, (eHOTurn. OCHOBHBIE METOABI T'€HETUKU: THOPHIOJIOTHYECKHUH,
LIATOJIOTUYECKUN, MOJIEKYJIIPHO-TEHETUUECKU .

JdeMoHcTpanuu

IToptpersr: I'. Mennens, I. ne ®pus, T. Mopran, H. K. Komnsnos, H. 1. Basunos, A. H.
benoszepckuii, I'. /1. Kaprieuenko, 10. A. ®ununuenko, H. B. Tumodeer-PecoBckuii.

Tabmuie! u cxeMbl: «MeTOoIbI TCHETHKIY, «CXEMBI CKPEIITUBAHUS.

JlaGopaTopHasi padota «/[po3oduina kak 00BEKT TeHETHICCKIX UCCIICIOBAHUIN.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpuanoe ckperniuBanue. IlepBwiii 3akoH MeHaenss — 3aKOoH eauHOOOpa3us THOPUIOB
nepBoro mnokoJieHus. IlpaBuino noMuHMpoBaHusd. Bropoil 3akoH MeHnaens — 3aKOH pacIIeTUICHUS
npu3HakoB. LluTonoruueckre 0OCHOBbI MOHOTHOPUIHOTO CKpeluBaHus. ['Mnore3a 4MCcTOTh raMer.

AHanmu3zupyroliee ckpemuBaHue. IIpomexyTouHbld XapakTtep HacieAoBaHus. PacuieruieHue
MPU3HAKOB IPU HEMOJIHOM JOMHHHPOBAHMU.

JurubpugHoe ckpemmBaHue. Tperwii 3akoH MeHnens — 3aKOH HE3aBHCHUMOTO HaceAOBaHUS
npu3HakoB. LluTonoruueckre 0CHOBBI TUTHOPUIHOTO CKPEIMBAHUSI.

CueruieHHOe HacienoBanue npu3HakoB. Paboter T. Moprana. CreruieHHOe HaclieJoBaHHEe TEHOB,
HapyleHNE CHEIJICHNs MEKly TeHaMH. XpOMOCOMHAasl TEOPHs HACJIEICTBEHHOCTH.

I'enetnka mona. XpPOMOCOMHBIM MEXAHU3M ONpENEICHUS IoJIa. AYTOCOMBI M TOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHbI U TeTepPOraMeTHBIN MoJ. ['eHeTuyeckass CTPYKTypa IMOJIOBBIX XPOMOCOM.
HacnegoBanue npu3HaKkoB, CHETUIEHHBIX C ITOJIOM.

l'enotun kak 1enocrHas cucrema. [lneldoTponusi — MHOMKECTBEHHOE JCHCTBUE TEHA.
MHOKEeCTBEHHBIN ajlienu3M. B3auMoaelcTBue HeayuieNbHbIX TeHOB. KomIieMeHTapHOCTh. DNHCTa3.
[Tonmumepusi.

['eHeT4eckuii KOHTPOJIb PA3BUTHS PACTCHHI, )KUBOTHBIX M YEJIOBEKA, a Takke (U3HOJOTUUECKUX
MPOIIECCOB, TOBEICHUS ¥ KOTHUTHUBHBIX (QYHKIMNA. ['eHEeTMYeCKHe MeXaHW3Mbl CHMOHOTEHE3a,
MEXaHU3MbI B3aUMOJCHCTBUS «XO3SIMH — Mapa3uT» U «XO35IMH — MHUKPOOHOMY». ['eHeTHYeCKne acreKThl
KOHTPOJISI © U3MEHEHHUS HACIEACTBEHHON HH(OPMAIIMK B TIOKOJICHHSIX KIICTOK M OPraHU3MOB.

JdemoHcTpauuu

[Toptpetsr: I'. Menaens, T. Mopran.

Tabmuubr u cxembl: «llepBeiii u BTOpo¥ 3akoHbl Menpaens», «Tpetuit 3akoH MeHuens»,
«AHanu3upyrolee ckpemuBanue», «Hemomnoe pomuHupoBaHue», «CLEINJICHHOE HacjelI0BaHUE
MPU3HAKOB y JApo3odumibly, «l'eHeTnka mona», «Kapuotun uenoBekay, «KapuoTum apo3oQuibiy,
«Kapuotun ntuip», «MHOKECTBEHHBIN aJien3M», «B3auMoaeiicTBre TEHOBY.

O6opynoBanue: MOJAENTb [UIsl JEMOHCTpAIlMM 3aKOHOB €IMHOO0Opa3us THOPHAOB TEPBOTO
MOKOJICHUST W PpACHICIUICHUS TPHU3HAKOB, MOJEIb JUIS JIGMOHCTpAaIlMd 3aKOHa HE3aBUCHMOTO
HacjeAOBaHUs TNPU3HAKOB, MOJIENb JUIsl JIEMOHCTPAIMM CIHEIJICHHOTO HAaCJEAOBaHUS IPU3HAKOB,
CBETOBOM MUKPOCKOII, MUKpoTipenapar: «/[pozodumnay.

IIpakTnyeckass paGora «/3ydeHwe pe3ylnbTaTOB MOHOTHOPUIHOTO  CKpEHIMBAHUS Yy
JIPpO30(UITBD.

IIpakTnyeckas padora «l3ydyeHnue pe3yabTaToB JUTHOPUIHOTO CKPEUTUBAHUS Y APO30(PUIBDY.

Tema 13. 3akoHOMepPHOCTH H3MEHYHBOCTH

BsaumoneiicTBue reHorumna u cpeabl npu GopMupoBaHuu ¢eHoTurna. MI3MeHYUBOCTh MPU3HAKOB.
KauecTBeHHBIE M  KOJIMYECTBEHHbIE TNpPHU3HAKU. BuUJIbl W3MEHUMBOCTU: HEHACIEJACTBEHHAs U
HaCJICJCTBECHHAS.



MoudukanoHHas W3MEHYMBOCTh. Ponb cpensl B (opMHUpOBaHMHM  MOIM(PUKAITMOHHON
n3meHunBoctd. Hopma peakuum npusHaka. BapuauuvonHbl psin ¥ BapuanuoHHas kKpusas (B.
Horanncen). CBoiicTBa MOIU(PUKAITMOHHON H3MEHYMBOCTH.

I'emoTunnyeckas  U3MeHYMBOCTH. CBoiicTBAa  TI'€HOTHMIIMYECKOM  WM3MEHUYMBOCTH.  BuIbl
TeHOTHITIMYECKON M3MEHUYMBOCTH: KOMOMHATUBHAS, MyTallUOHHAS.

KoMOuHaTiBHasT W3MEHYMBOCTh. MeW03 W TIOJIOBOM MPOIECC — OCHOBA KOMOWHATHBHOM
U3MEHUMBOCTH. POojb KOMOMHATHBHON WM3MEHUMBOCTH B CO3JaHHMM T'€HETUYECKOTO pPa3sHOOOpasus B
Ipezesiax OJHOro BUAA.

MyranuoHHast U3MEHUYMBOCTb. Bupl MyTaluii: reHHble, XpOMOCOMHBIE, TeHOMHbIE. CIIOHTaHHbIE
U MHAYUUPOBAHHbIE MyTallMH. SnepHble U LUTOIIa3MaTudeckue myranuu. CoMaTuyeckue U MoJIOBbIe
Myrauuu. IlpuuuHbBl BO3HHMKHOBEHHUs MyTanuuil. MyrareHpl W WX BIMSHUE Ha OpraHU3MBI.
3aKOHOMEPHOCTHM MYTAllMOHHOTO TIpollecca. 3aKOH TOMOJIOTMYECKUMX pAJOB B HAcleACTBEHHOMU
n3menunBocty (H.U. BaBunoB). BHesnepHast ©3MEeHUUBOCTh M HACIEACTBEHHOCTD.

Onucenemuka U 9NUSEHOMUKA, POb INUSEHEMUYECKUX (PaKmopos 6 HAcie008anuu U
USBMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOS.

JdeMoHcTpauuu

[Toptpersr: I'. ne ®pus, B. Moranucen, H. 1. BaBuios.

Tabmuer u  cxembl: «Buabsl  u3MeHYMBOCTHY», «MoaudpHUKaMOHHAsT HU3MEHUYHUBOCTHY,
«KomOnHaTBHAs W3MEHYMBOCTHY, «Melo3», «OmnoaoTrBopenuey, «leHernyeckue 3a001eBaHUS
yenoBeKkay, « Buasl myraruing.

O6opynoBaHue: )KUBbIe U repOapHbIe 3K3EMIUISIPbl KOMHATHBIX PacTeHUM, pucyHku (doTorpadun)
KUBOTHBIX C PA3JIMYHBIMU BUJAMHU U3MEHUHUBOCTH.

JladopaTopHas padora «VcciemoBanue 3aKOHOMEPHOCTEH MOAM(PUKAIMOHHONW W3MEHUHNBOCTH.
[TocTpoeHre BapuallMOHHOTO psifia M BApUALIMOHHOW KPUBOI».

IIpakTHyeckasi padora «Mytamuu y 1po30¢huibsl (Ha TOTOBBIX MUKpPOIIpENaparax).

Tema 14. I'eHeTHKa YeJi0BeKa

Kapuotun wenoeka. MexayHapoaHas mporpamma HCCIEAOBaHUS T€HOMa 4eloBeKa. MeTombl
W3YYEHHUS TeHETUKH YeJIOBeKa: IeHealoruuyeckuid, OJM3HEOBBIN, IUTOT€HEeTHUYECKUM, TOMyISUOHHO-
CTATUCTUYECKUI, MOJIEKYJISIpHO-TeHeTuYecKuid. COBPEMEHHOE ONPEIEICHUE T€HOTHUIA: TOJTHOTEHOMHOE
CEKBEHUPOBAHUE, I€HOTUNMpPOBaHHE, B TOM uuciae ¢ nomoulpto [II[P-ananusza. HacnenctBennsie
3a00yieBaHMs 4YeJIOBEKa. | eHHbIE U XPOMOCOMHBIE OO0JIE3HH ueJoBeKa. boye3Hu ¢ HaclieJCTBEHHOU
MPEAPACIOIOKEHHOCThIO. 3HAYEHUE MEIULIMHCKOW TE€HETHMKM B MPEJOTBPALICHUU U JICYCHUH
TreHeTUYECKUX 3a00JIeBaHul yesoBeka. MeauKo-reHeTHuYeckoe KOHCYyabpTupoBanre. CTBOJIOBbIE KIIETKU.
[loHsiTHE «TEHETUYECKOTO Tpy3a». DTUYECKUE ACMEKThl HMCCIEJAOBAaHUN B OOJACTH peJaKkTHPOBAHUS
r€HOMA U CTBOJIOBBIX KIIETOK.

I'enetnueckue (akTopbpl TMOBBILIEHHOW UYYBCTBUTEIBHOCTH 4YENOBEKa K (U3UYECKOMY U
XUMHUYECKOMY 3arpsi3HEHHUIO OKpYXkarolen cpeabl. ['eHeTHueckass mpeapacroioKeHHOCTh YeJIOBEKa K
MaTOJIOTUSIM.

JdeMoHcTpanun

Tabmumer u  cxembl: «Kapuotun uenoBeka», «MeToapl U3yUeHUsS TEHETUKH YENOBEKay,
«["'eneTnueckue 3a00JI€BaHUS YEIOBEKaY.

IIpakTnueckas padora «CocTtaBieHNE U aHATIU3 POJOCIOBHONY.

Tema 15. Cesiekuusi OpraHu3MoB

JloMecTHUKalus U CeJIEKIMsl. 3apOoKICHHUE CEJIEKINU U nomecTukanuu. Yuenue H. 1. Basunosa o
IleHnTpax MpOUCXOXKICHUS U MHOTOOOpa3us KyJlIbTypHBIX pacTeHUH. PoJib cenekunu B CO3TaHUM COPTOB
pacteHMi W mopoJ KUBOTHbIX. CopT, mopoaa, ITaMM. 3aKOH TOMOJIOTUYECKMX pSAJOB B
HacneacTBeHHoU n3meHnunBocty H. M. BaBuiosa, ero 3HaueHue Uit CeNeKIMOHHOM paboThI.

Mertoapl ceneKMOHHOM paboThl. MIcKyccTBEHHBIN OTOOP: MAacCCOBBIM M MHAMBUAYAIbHBINA. DTambl
KOMOMHAIIMOHHON cenekuuu. VcrmbITaHue Mpou3BOAMTENEH MO MOTOMCTBY. OTOOp HO TEHOTHIY C
MIOMOIIIBIO OLIEHKH (PEHOTHUIA MOTOMCTBA M OTOOP 1O TeHOTUITY ¢ nomonuibio ananuza JTHK.



HckyccTBeHHBI MyTareHe3 Kak METOJl CENIEKIIMOHHOW palOoThl. PajualmoHHBIN W XUMHYECKUN
MyTareHe3 Kak HCTOYHHK MYyTaluuil y KyJabTYpHBIX (hopM opraHu3MoB. Vcnosbp3oBaHne T€HOMHOTO
penakTUpoBaHUs U METOJ0B pekoMOMHaHTHBIX JIHK g mosiyueHuss MCXOQHOro marepuana s
CEJIEKLIUH.

[Tonmy4yenne monuIonaoB. BHyrpuBumoBas rudpuanzanus. BIM3kopoaCTBEHHOE CKpEIMBaHUE,
wii uHOpumuHr. HeponacTBeHHOe CKpeuiMBaHMWe, WM ayTOpUAMHT. ['eTepo3uc M ero NPUYHHBL.
Hcnonp3oBanue rerepo3uca B ceneknuu. OtnanénHas tubpuamszanus. Ilpeomonenne Oecruioaus
MEXBUJOBBIX THOPUAOB. JIOCTHXKEHUS CENEKIIMN PACTEHUN U )KUBOTHBIX. «3€1EHAS peBOIOYULY.

CoxpaHeHHe U HW3Y4YEHHE T'€HETUYECKHX PECypPCOB KYJIbTYPHBIX PACTEHMM M UX JUKUX POJUUEH
JUIS CO3/1aHUS HOBBIX COPTOB U T'MOPHUIOB CEIbCKOXO3SIMCTBEHHBIX KYIbTYp. M3yuenue, coxpanenue u
ynpasiexue 2eHemudecKUMU pecypcamiu CelbCKOX03AUCMBEHHbIX U NPOMBICIIOBbIX IHCUBOMHBIX 6 YENAX
VAYUUWEHUSI CYWeCmBYIOWUX U CO30aHUS HOBbIX NOPOO, TUHUU U KPOCCO8, 8 MOM HUCIe C NPUMEHEeHUEeM
COBPEMEHHBIX MEMOO08 HAYYHBIX UCCAEO08ANHUL, NEPe008bIX UOel U NePCNeKMUBHBIX MEXHON02UI.

JdeMoHcTpauuu

[Toprpersr: H. M. Basunos, . B. Muuypun, I'. /. Kapneuenko, II. II. Jlykesnenko, b. JI.
Acraypos, H. bopnoyr, /1. K. bensies.

Tabmuis! u cxemsbl: «L{eHTpbI IPOUCXOKIAECHUS U MHOTOOOpa3usi KyJIbTYPHBIX pacTeHUI», «3aKOH
TOMOJIOTMYECKUX PSJIOB B HACJIEICTBEHHOW M3MEHUMBOCTH», «Meroapl cenekuuny, «OtnanéHHas
rudpuanszanusy, «MyrareHesy.

JlabopaTopHasi pabora «/3ydeHue COpPTOB KYJNbTYPHBIX pPACTEHHMH M MOPOJ JAOMAIIHHUX
AKUBOTHBIX).

JlaGoparopHas padora «/3yueHne METOJ0B CEJIEKIIMU PACTEHHIN.

IIpakTHyeckas padora «[IpuBHBKa pacTeHUIN».

Ikcekypeust «OCHOBHbIE METOJBI W JIOCTHXKEHHUS CEJIEKIIMM pAcTeHUH M >KUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTAaHLIUIO, JIEMEHHYIO (hepMy, COPTOUCTIBITATENbHBIN YU4aCTOK, B TEIUIMYHOE X035 CTBO,
B JIaDOPATOPHUIO arpOYHUBEPCUTETA UM HAYYHOTO IIEHTPA)».

Tema 16. buorexHo0rust 1 CHHTETHYECKAs OMOJIOT U

O6’B€KTI)I, HCIIOJIB3YEMBIC B 6I/IOTeXHOHOFI/II/I, — KJIC€TOYHBIC HW TKAHEBBIC KYJIbTYPHI,
MHUKPOOPIraHMU3Mbl, HX XapaKTCPHUCTHKA. Tpa,Z[I/IHI/IOHHaﬂ OMOTEXHOJIOT U XJIC6OHC‘ICHI/I€, IMOJIYy4YCHHUEC
KHCJIIOMOJIOYHBIX IMPpOAYKTOB, BUHOACIIUE. MI/IKPO6PIOJ'IOFPI“I€CKPII>1 CHUHTCEC3. OOBEKTHI

MHKPOOHOJIOrHYeCKUX TexHOoIOorui. [Ipon3BoacTBO Oeiika, aMUHOKUCIIOT U BUTAMHHOB.

Co3gaHue TEXHOJIOTUA U MHCTPYMEHTOB IICJICHANPABICHHOTO M3MEHEHUS W KOHCTPYMPOBAHMUS
F€HOMOB C II€JIbI0 TOJYYEHHUsSI OPraHU3MOB M HUX KOMIIOHEHTOB, COJEpPKAaIllUX HE BCTpPEUaAOIIUEecs B
MPUPOJIe OMOCHHTETUYECKHE TTYTH.

Knerounas wumxeHepus. MeToapl KyJAbTypbl KIETOK W TKaHEH pAcCTEHUW M KUBOTHBIX.
Kpuobanku. Comarnueckast ruOpuan3aius 1 COMaTHIeCKuii sMOpuorenes. Mcmnoap30BaHue ramionoB
B CEJIEKUMM pacTeHui. [lonyuenue monoKnOHANbHLIX anmumen. Mcnonvzosanue MOHOKIOHANbHBIX U
NOJIUKIIOHANbHBIX aHmumen ¢ meouyure. VICKyCCTBEHHOE OILIOI0OTBOpEHHE. PEKOHCTPYKIINS SIMIIEKIETOK
U KIOHHPOBaHUE >KMBOTHBIX. METOJ TpaHCIUIAHTALIMKM SICp KIETOK. Texronozuu 0300poseieHUs,
KYIbMUBUPOBAHUS U MUKPOKIOHATILHO20 PA3ZMHONCEHUSL CE/lbCKOXO03AUCMBEHHBIX KYIbmYp .

XpoOMOCOMHasi W T€HHas WHXeHepusa. VICKyCCTBEHHBIM CHHTE3 I'€Ha U KOHCTPYMpPOBAHUE
pexomOunanTHeix JIHK. Coszdanue mpanceennvix opeanusmos. JIOCTHKEHHS W NEPCHEKTUBBI
XPOMOCOMHOM U T€HHOH MH)KEHEPHH. DKOJOTHYECKHE U ATHYECKHUE MPOOIeMbl TeHHOW WHKEHEPUH.

Menununckue OuotexHonoruu. IloctreHomuas mmdposas wmeaununa. [II[P-nuarnocruka.
MeTaboOMHBIN aHANKU3, TEHOIEHTPUYECKUN aHAIN3 MPOTEeOMa YeloBeKa IS OIEHKU COCTOSHUS €ro
310poBbs. Mcmonp30BaHWE CTBOJIOBBIX KIIETOK. TapretHas tepamus paka. 3D-OmounxeHepus s
pa3paboTku (pyHIaMEHTAIBHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTHM, CO3JaHHUS KOMILUIEKCHBIX TKaHEH
COUETAaHMEM TEXHOJIOTHA TpPEXMEPHOTO OHONMPUHTUHTAa W cKaQQonauHra s pemieHus 3aaad
MIEPCOHATU3UPOBAHHON MEIMUIIUHBI.



Co3naHue BEKTOPHBIX BakKLUMH C LENbl0 oOecredeHUs: KOMOWHUPOBAHHOM 3alllUTBl  OT
Bo30yauteneit OPBU, ycraHoBieHne MOJIEKYJISPHBIX MeXaHU3MOB (yHkunonupoanus PHK-
COJIepKAIUX BUPYCOB, BBI3BIBAIOIINX 0COOO0 OIMAacHbIe 32a00J1€BaHMsI YETIOBEKA U )KUBOTHBIX.

JdeMoHcTpanuu

Tabmuuer u cxemsl: «VICroyib30BaHHE MHUKPOOPTaHU3MOB B TNPOMBIIUIEHHOM IPOU3BOJICTBEY,
«Kierounast nHxeHepus», «I eHHast HUHKECHEPUIY.

JlaGopaTopHasi padora «/3ydeHre 00bEKTOB OMOTEXHOJIOTHI.

IIpakTnueckas padora «llosyueHrne MOJOUYHOKHUCIIBIX IPOTYKTOBY.

IkcKkypenst «buortexHosorus — BakKHEWIIash NPOU3BOJUTENbHAs CHUJIAa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHYECKOE TIPOU3BOJICTBO)».

11 KJIACC

Tema 1. 3apo:xkneHnue U pa3BuTHE IBOJTIOIHOHHBIX MPEACTABJEHUI B OMOJIO0TUHN

OpomonmonHas Teopust Y. JlapBuna. IIpennochbuik BO3HHMKHOBEHHS JAapBUHU3MA. KU3HBb U
Hay4Has nearenpbHocTh Y. JlapBuHa.

JBuxymue cuibl 3Bojounu BuAoB o Y. JlapBuHy (BbICOKasi MHTEHCHUBHOCTb Pa3MHOKEHUS
OpraHM3MOB, HAacCJI€JICTBEHHas HW3MEHUYMBOCTb, OOphOAa 3a CyYIIECTBOBaHHWE, €CTECTBEHHBIM U
HCKYCCTBEHHBIN OTOOD).

Odopmnenue cunrernueckoid teopun spomonmu (CTD). HeiftpanbHast Teopus 3SBOJIOLUH.
CoBpemMeHHasi HBOJIIOIMOHHAS OWOJIOTHs. 3HAUYE€HHWE DBOJIOLMOHHONM Teopud B (OPMHUPOBAHUU
€CTECTBEHHO-HAYYHON KapTHHBI MUDA.

JdeMoHcTpauuu

[Toptpetsr: Apuctorens, K. JInnnen, K. b. Jlamapk, 3. 7K. Cent-Unep, K. Krosse, U. [lapsun, C.
C. Yersepukos, U. U. llImaneraysen, k. Xonneiin, /. K. benses.

Tabmuupl u cxemsl: «Cuctema xuBoi pupoasl (o K. Jluanero)y», «JlecTHUIA KUBBIX CYIIECTB
(mo Jlamapky)», «Mexanu3sM (GOPMUPOBAHUS TPHUCTIOCOONICHUM Yy pPACTEHHH W J>KUBOTHBIX (I10
Jlamapky)», «Kapra-cxema mapuipyra nyremectBus Y. Jlapsuna», «Haxonku Y. lapBunay, «Dopmbl
00peOBI 3a cymiecTBoBaHue», «llopombl romybeit», «MHOTOOOpaswe KymbTypHBIX (OPM KamyCThD»,
«[Topoapl mOMAIIHUX KUBOTHBIX», «Cxema oOpazoBaHus HOBbIX BHAOB (o Y. [lapBuny)», «Cxema
COOTHOUIIEHUSl JABWXKYIIUX CHJI 3BOJIOLUN», «OCHOBHBIE TIOJOKEHHS CHHTETHUYECKOW TEOpPUHU
3BOJIIOLIMY.

Tema 2. MUKpPO3BOJIIOIMS U €€ pe3yJabTaThbl

[lonynmaumss kak odyeMeHTapHas eauHuna 3Boytouuu. COBpEMEHHbIE METOAbl  OLEHKH
TeHETUYECKOTO DPa3HOOOpazus W CTPYKTYpbl MOmyisiiuil. V3meHenue reHodoHIa MOMYNIALUUA Kak
3JIEMEHTapPHOE HBOJIIOLIMOHHOE SIBJICHHE. 3aKOH reHeTHueckoro paBHoBecus k. Xapau, B. Baitn6epra.

OnemeHTapHble  (QakTOphl  (ABWKYIIME  CHJIBI)  3BOJIOUMU. MyTallMOHHBIM  mpoiecc.
KomOunaTtuBHas u3MeHYuBOCTh. Jlpeiid reHoB — ciydailHble HEHAIpPaBJIICHHbIE W3MEHEHHS 4YacTOT
anneneid B momynmauusx. Oddekt ocHoBarens. Ipgexm Oymouiiounoco eoprviuika. CHudiceHue
2EHEMUYECK020 PA3H000pasus. npuyunsl u cieocmsust. Ilposenenue s¢hghexma opetigha eenos 6 Gonvuiux
u maneix nonynayusx. Murpanmun. W3onsuus momyssiuii: reorpadudeckas (MpoCTpaHCTBEHHAs),
ouonornyeckas (penpoayKTUBHAsA).

EctecTBenHblil 0TOOp — Hampaisitolmuid (haktop 3Bosmonuu. PopMbl €CTECTBEHHOTO 0TOOpa:
JBIDKYLIUH, cTaOMIM3UPYIOMIMHA, pa3peiBaronuil (au3pyntuBHbIi). [losnoBoit oT60p. Bo3HukHOBEHUE 1
IBOJIIOLIMS COLIUAJIBHOTO MTOBEJEHUS )KUBOTHBIX.

[IpucnocoOaeHHOCTh  OPraHM3MOB  Kak  pe3yJbTaT  MMKpPOIBOJIIOLMHU.  Bo3HUMKHOBEHME
NPUCTIOCOONIEHUH Yy OpraHu3zMoB. Apomopdo3bl W uanoagantaiuu. IIpumepbl npucrnocobneHui y
OpraHU3MOB: MoOp(oJIoruIecKue, du3noIOrNUeCcKue, OMOXUMHYECKHE, MIOBEJIEHYECKHE.
OTHOCHUTENBHOCTH MPUCTIOCOOICHHOCTH OPraHU3MOB.

Bun, ero xpurepuu u crpykrypa. BunoobpazoBanue kak pe3yiabTaT MUKPOIBOJOLIUH. M3omsius
— KIo4YeBoi (akTop BHJ00OpazoBaHus. Ilyrh W cmocoObl BHIOOOpa30BaHMA: aIONATPUUYECKOE



(reorpaduyeckoe),  cUMOATPUUECKOE  (IKOJOTHMYECKOE),  «MTHOBEHHOE»  (MOJUIUIONIU3AIMS,
ruOpuau3anys). JIuTenbHOCTh YBOTIOIMOHHBIX POIECCOB.

Mexanu3mbl (GOpMUPOBAHHS OMOIOTUYECKOTO pa3zHOOOpa3usl.

Poub 3BOMIOLIMOHHOM OHOJIOTHH B pa3pabOTKe HAyYHBIX METOJO0B COXPAaHEHHs] OMOPa3HOOOpa3Hs.
MHUKpPO3BOIIONHS ¥ KOABOJIOLHS Mapa3uToOB U UX X031eB. MexaHu3Mbl (GOpMUPOBAHHS YCTOMUMBOCTH K
AHTHOMOTHKAM U CIIOCOOBI OOPHOBI C HEM.

JdeMoHcTpauuu

[Hoptpetsr: C. C. YerBepuxkos, 2. Maiip.

Tabmuupr u cxembl: «MyTanMOHHAS W3MEHYMBOCTBY», «llOMyIsimMOHHAsE CTPYKTypa BHIaY,
«CxeMa mposiBiieHUsl 3aKkoHa Xapau—BailinOepra», «/IBHKyIiue CHUIIbI 3BOJIOLUNY, «IKOJOTUYECKAs
M30JISALMS TIONMYIALUK ceBaHCKOHM (openm», «I eorpadudeckass U30ISAIUS JTUCTBEHHHUIBI CHOMPCKOW U
JUCTBEHHUIbl JaypcKoi», «llomynslroHHbIE BOJIHBI YHUCIEHHOCTH XMIIHUKOB U XepTB», «Cxema
NEeUCTBUSL ecTeCTBEHHOro ot1Oopay, «®PopMbl OOppObI 3a cyliecTBoBaHHe», «HAycTpuanbHbIN
METaHU3M, «KuBbie HCKOTIaeMBbIE», «[TokpoBUTEILCTBEHHAS OKpacka KUBOTHBIX»,
«[Ipenynpexnaromas OkKpacka XUBOTHbIX», «Puznonornyeckue aaantanuuy, «lIpucnocoOneHHOCTb
OpraHu3MOB M €€ OTHOCHUTENbHOCTb», «Kpurepun Buma», «Bunel-nBoiiHukm», «CTpykTypa BUIa B
npuposie», «CrmocoOsl BumooOpazoBaHus», «l'eorpaduueckoe BuAO00Opa3oBaHMe TPEX BHJIOB
JaHAbIIIeH», «DKoJOrHuyeckoe BHUA0OOpa3oBaHME BUIOB cuHUID, «[lomunionasl pacreHuii»,
«KanycTHo-peneuHblil THOpUID.

Ob6opynoBanue: repOapuu pacTeHUM, KOJUIEKIIMM HACEKOMBIX, dYydesla MNTHUIl W 3Bepeil ¢
MpUMepaMy pa3IMYHbIX MPHUCTIIOCOONICHNH, Yydena NTULl U 3Bepel pa3HbIX BUIOB, repOapuu pacTeHUn
OJIM3KUX BUJOB, 00pa30BaBLINXCS Pa3IMUHBIMU CIIOCOOAMH.

JladopaTopHas pa6ora «BrisiBIeHNE N3MEHUYMBOCTH y 0COOCH OTHOTO BUIAY.

JladbopaTtopnass  paGora  «lIpucnocobneHuss  OpraHM3MOB W  HMX  OTHOCHTEJIbHas
11eTIECO00PA3HOCTHY.

JladopaTopHas pa6ora «CpaBHEHHE BUJIOB TT0 MOP(OTIOTHUECKOMY KPUTEPHUION.

Tema 3. MakposBoJionus u eé pe3yabTaThbl

Mertoabl M3ydeHHMs MakpodBoJrOLUH. [lameoHTonoruyeckue MeTOAbl H3YyYEHMs HBOJIOLHM.
Ilepexoanbie GopMbI U GUIOTEHETUYECKHE PSIJIbl OPraHU3MOB.

buoreorpaduueckue metoapl usydeHus spoironuu. CpaBHeHue (iaopsl U (ayHbl MAaTEpUKOB U
octpoBoB. buoreorpaduueckue odnactu 3emin. Buabl-sHIEMUKY U PETUKTHI.

OMOpHOJIOTHYECKUE M CPAaBHUTEIbHO-MOP(OJIOTMYECKME METOJbl M3YYEHHUS  HBOJIIOLUM.
I'eHeTnueckne MeXaHU3Mbl HBOJIIOLMM OHTOTEHE3a U IOSBJICHUS SBOJIIOLIMOHHBIX HOBIIECTB.
['oMonoruuHble M aHAJIOTMYHBIE OpraHbl. PyauMeHTapHble OpraHbl M aTaBU3Mbl. MOJIEKYISPHO-
reHeTUYecKue, OMOXMMUYECKHEe M MaTeMaTH4eCKUe METOJbl H3Yy4eHHs HBOJIOLUM. ['OMOIOTrHYHbIE
reHbl. COoBpeMEHHbIE METO/Ibl TOCTPOEHUS (PUIOTEHETHUECKUX 1EPEBbEB.

XPOMOCOMHBIE MYTallUH U IBOJIFOLMSI TEHOMOB.

OO6mue 3akoHOMEpHOCTH (TMpaBuiia) SBOMOUMU. [Ipunyun cmenvl @yuxkyui. HeoOpatumocTb
3BOJIFOLUH. AanTHBHAsI paauanys. HepaBHOMEpPHOCTb TEMIIOB 3BOJIIOLIMH.

JdeMoHcTpanun

IToptpetsr: K. M. bap, A. O. KoBanesckuii, @. Mroep, 3. I'ekkens.

Tabmuupl u cxembl: «DUIOreHETHUECKUH psii JoWAan», «ApXEOoNTepUuKe», «3Bepo3yoble
amepel», «Crerounedans», «Punnodure», «CeMeHHblEe NanmoOpOTHHKHN», «buoreorpapuyueckue 30HbI
3emmn», «/peii¢p xoHTHHEHTOBY», «PenukTel», «HauanmbHble cTaauum SMOPHOHAIBHOTO pPa3BUTHUS
IT03BOHOYHBIX JKMBOTHBIX», «['OMOJIOTMYHBIE U AHAJIOTMYHBIE OpraHbl», «PyquMeEHTB», «ATaBU3MBDY,
«XpOMOCOMHBIE HAa0OpHI YeNOBEKAa M IIMMIIaH3e», «lJ1aBHbIE HampaBieHHs HBOJIOLUN», «OO0mue
3aKOHOMEPHOCTH 3BOJIIOLIUN.

OO6opynoBaHue: KOJUIEKLIUH, TepOapuy, MYISHKM HCKOMAEMBIX OCTATKOB OPTaHU3MOB, MYIISKH
TOMOJIOTMYHBIX, aHAJIOTUYHBIX, PYAUMEHTAPHBIX OPraHOB U aTaBU3MOB, KOJUIEKIIMA HACEKOMBIX.



Tema 4. IIponcxoxneHue U pa3BuTHE )KM3HU Ha 3emJie

HayuHble THIIOTE3bI IPOUCXOXKACHUS XKU3HU Ha 3emiie. AOuoreHe3 u mancrepmus. JloHaydHbie
MPEACTABJICHUS O 3aPOKJICHUU KU3HH (KpealoHu3M). ['MnoTe3a NoCTOSHHOTO CaMO3apOXKACHUS KU3HU
n e€ onposepxenue onbitamu @. Penu, JI. Cnamnanuanu, JI. Ilactepa. IlpoucxokneHue >ku3HU U
acTpoOHOIIOTHSL.

OcHOBHBIE ATambl HEOpPraHWuYeckou sBojtonuu. [lmanerapHas (Teojoruyeckas) 3SBOJIOLUSL.
Xumu4deckasi 3BOJIIONMSA. AOMOTEHHBIM CHHTE3 OPraHMYeCKHX BellecTB U3 Heopranumdeckux. OmbiT C.
Mumnepa u I'. FOpu. O6pazoBanue nomumepoB u3 MoHomepoB. KoanepBarnas runoreza A. U. Onapuna,
runoTe3a nepBuyHoro Oynbona J[x. XosnneiHa, renernueckas runore3a I'. Mémnepa. Pubozumsr (T.
Yek) u runoreza «mupa PHK» V. I'mibepra. @opmupoBanue MeMOpaH ¥ BOSHUKHOBEHHE ITPOTOKIICTKH.

Ucropus 3emnu u MeTo bl €€ n3ydeHus. Mickonaemble opraHnyeckue ocTaTku. ['eoxpoHoorus u
e€¢ meroapl. OTHOCUTEIbHAS U a0COJIIOTHASI TEOXPOHOJOTUsA. ['e0XpoHOIOTHYeCKas MIKajia: 0HbI, 3PHI,
MIEPUO/IbI, ATTOXH.

Hauanpupie sTambel opraHuyeckoi sBojitonuu. [losBieHHE W DBOJIONUS TEPBBIX KIETOK.
Opodonus Metabonm3ma. Bo3HnkHOBeHHE nepBbIX AKOcUcTeM. CoBpeMeHHbIE MUKPOOHBIE OMOIIIEHKH
KaK aHaJIor nepBbIX Ha 3emiie cooduecTB. CTpoMaToauTsl. [IpokaproThl U 3YKapHOTHI.

[Ipoucxoxnenue sykapuoT (cuMOHOreHe3). OBOJIIOLMOHHOE TPOUCXOKJIEHUE BHUPYCOB.
[TpoucxoxaeHne MHOTOKJIETOYHBIX OPraHW3MOB. BO3HHKHOBEHHE OCHOBHBIX TPYII MHOTOKJIETOYHBIX
OPraHu3MOB.

OcHOBHBIE ATambl ABOJIIOLUU BBICIIMX pacTeHuil. OcHOBHbIE apoMopdo3bl pacTeHHil. Bbixon
pactenuii Ha cymy. [losiBieHre COpOBBIX pacTEHH U 3aBO€BaHWE UMU Ccyliu. CeMeHHbIe pacTeHUs.
[IpoucxoxaeHue BETKOBBIX PACTEHU.

OCHOBHBIE 3Tarbl IBOJIIOIUHU KUBOTHOTO Mupa. OCHOBHBIE apoMOp(03bl KUBOTHBIX. BeHmackas
(dayna. KemOpuiickuii B3pbIB — MOSIBIEHUE COBPEMEHHBIX THMOB. [IepBbie XOpA0BHIC )KUBOTHBIE. JKU3HB
B BOJE. OBOJIONUS TO3BOHOUHBIX. [Ipomcxoxnmenue ampubuii w pentuauit. [IpoucxoxneHue
miekonuraomux u nrul. [lpunnun xmodyeBoro apomopdosza. OcBoeHue OECO3BOHOYHBIMU U
[T03BOHOYHBIMH )KMBOTHBIMH CYIIU.

Pa3zBuTre Xu3HM Ha 3emiie MO 3paM W MEPHOJIaM: apXxeil, MpOTEepO30H, MaJeo30M, ME3030M,
KaiiHO30HM. OOmas xapakTepuCTHKa KiIuMaTa W TreoJiorhdyeckux mnpoieccoB. [losBienue u pacuser
XapaKTEepHBIX OPraHU3MOB. YTIeo0pa3oBaHUe: €ro YCIOBUS U BIMSHUE Ha Fa30BbIi COCTaB aTMOCHEPHI.

MaccoBble BBIMUPAHUS — SKOJOTHYECKUE KPU3UCHI Mpouioro. [IpuyuHel U CieacTBUS MacCOBBIX
BbIMHpaHUl. COBpPEMEHHBINH JKOJIOTMYECKUH KpHU3HC, ero ocoOeHHocTu. [IpoGiiema coxpaHeHHs
Oropa3zHooOpa3us Ha 3emiie.

CoBpemeHHass cucTemMa OpraHuyeckoro wwupa. I[IpuHnunbl kiaccupuKaluu OPraHu3MOB.
OCHOBHBIE CUCTEMATUYECKUE IPYIIIBI OPraHU3MOB.

JdeMoHcTpanun

[Toptpersr: ®@. Penu, JI. Cnamnanuanu, JI. Ilacrep, M. M. MeunukoB, A. . Onapun, JIx.
Xonpeiin, I'. Ménnep, C. Muinnep, I'. FOpu.

Tabmumer u cxembl: «Cxema ombita @. Pemu», «Cxema ombita JI. Ilactepa mo wusydeHuro
caMo3apoxkJeHus ku3Hm», «Cxema onbita C. Mwmepa, I'. IOpu», «3Ttanbl HeopraHu4yeckoi
3BOJIIOLUNY, «l'eoXpoHosornueckas mkana», «HauanpHble 3Tanel opraHU4ecKoil sBosronumny, «Cxema
oOpa3oBaHUs 2YKapHOT MyTéM cuMOHoreHe3ayn, «Cucrema >XMBON HpUPOJBD, «CTpOoeHHE BHpYyCay,
«Apomop¢o3sl  pacteHuit»y, «PuHHOPUTEY, «OIHOKIETOUHBIE BOJIOPOCIH», «MHOTOKIETOUYHBIE
BoJlopociny, «Mxmy», «IlanopoTHukmn», «l onoceMeHHble pacTeHUs», «OpraHbl LIBETKOBBIX PACTEHUN»,
«CxemMa  pa3BUTHS ~ KHBOTHOTO  MHpa»,  «Apomopho3bl  KHBOTHBIX»,  «[Ipocreiimey,
«Kumeuynononoctusie», «llmockue uepBu», «UneHUcTOHOTHE», «PBIOBI», «3E€MHOBOIHBIEY,
«IIpecmbikaromuecsy, «lItuupy, «Maekonurarommey, «PazBuTue KU3HU B apXeUcKou apey, «Pazputue
JKU3HU B MPOTEPO3OMCKOM 3pe», «Pa3BuTue KXM3HM B NAJIEO30MCKOU 3pey, «Pa3BuTHE XKU3HU B
M€30301CKOM 3pe», «Pa3BuTHEe KU3HU B KaHO30MCKOU 3pey», «CoBpeMEHHasi CUCTEMa OPTaHUYECKOTo
MHUPa».



ObopynoBanue: repOapuul pacTCHUH pa3IMYHBIX OT/AENOB, KOJUICKIIMM HACEKOMBIX, BIIa)KHBIC
IpenapaTsbl S>KUBOTHBIX, PAKOBUHBI MOJUIIOCKOB, KOJUIEKIIUM WIJIOKOKHUX, CKEJIEThl IO3BOHOYHBIX
KUBOTHBIX, Yydyella NTULl U 3BEpPEH, KOJUIEKIMM OKAaMEHEJIOCTEH, I0JIE3HBIX HMCKOIMAEMBIX, MYIDKU
OpPraHMYECKHUX OCTATKOB OPraHHU3MOB.

Bupryanbnas nadoparopHasi padora «Moaenuposanue onbitoB Munepa—tOpu 1o n3ydeHuto
aOMOTEHHOT0 CHHTE3a OPraHMYECKUX COCIMHEHUI B IEPBUYHOM aTMocheper.

JladopaTopHas padora «/I3ydyeHue u onrMcaHue UCKOMAEMbIX OCTATKOB JIPEBHUX OPTaHU3MOBY.

IIpakTuyeckas padora «/I3ydeHne ocoOEHHOCTEH CTPOCHUS PACTECHUN PA3HBIX OTAEIIOBY.

IIpakTuyeckas padora «/3ydenne ocoOEHHOCTEH CTPOCHHS TO3BOHOYHBIX KUBOTHBIXY.

Tema S. IIpoucxoxaeHue 4e10BeKa — aHTPONOreHe3

Pa3nensl u 3agaun aHTPONOJIOTUU. MeTo1bl aHTPOIIOJIOT U H.

CraHOBJ€eHHE IMIPEJICTaBICHUA O TPOMCXOKICHUM ueloBeKa. PenuruosHele BO33pEHUS.
CoBpeMeHHbIE HAyYHbIE TEOPHUH.

CxoacTBO yenoBeKka ¢ KUBOTHbIMHU. CHCTEMAaTHYeCKOe IOJIOKEHHE denoBeka. CBUIETENbCTBA
CXOJICTBA YEJIOBEKA C )KMBOTHBIMU: CPAaBHUTEIBHO-MOP(OJIOrHIecKre, SMOPHOIOrHIecKHue, PU3N0IIOr0-
Oouoxumuueckue, noseneHuyeckue. OTIMUYMS 4YEIOBEKa OT >KMBOTHBIX. [IpSAMOX0XKJI€HHUE M KOMIUIEKC
CBSI3aHHBIX C HUM MPU3HAKOB. Pa3BUTHE rOJOBHOTO MO3ra U BTOPOM CUTHAJIBHOM CUCTEMBI.

JBuxymue cuibl ((akTopbl) aHTpOIOTeHe3a: OuoJjiornyeckue, coruaibHble. CoOTHOLIEHUE
OMOJIOTUYECKHX U COIMATBHBIX (DaKTOPOB B aHTPOIIOTCHE3E.

OcHOBHBIE CTagUM aHTpororeHeza. PaHHue uenoBekooOpazHble 00€3bsSHBI (MPOKOHCYIBI) U
paHHUE TOHTUIbI — 00IKe MPEIKH YeI0BEKOOOpa3HbIX 00€3bsH U JtoJIell. ABCTpajIONUTEKH — IBYHOTHE
npeaku Jroaei. YenoBek ymenslid, IEepBble W3TOTOBJICHHS OpyIUN Tpyaa. YemoBeK NMpsAMOXOIAIUN U
MepBbId  BBIXOJ JroJell 3a mpenensl Adpuxu. YenoBek reiinenbOeprckuii — oOmuid  npenok
HEAHJCPTAIbCKOIO YEJIOBEKAa W YEJIOBEKAa pa3yMHOTO. YeloBeK HEaHIIEepPTadbCKUW Kak BHUJ JIOACH
XOJIOHOTO KiuMarta. YesloBeK pa3yMHBIH COBPEMEHHOTO THIA, JIEHUCOBCKUN 4YeOBEK, OCBOEHHE
KOHTHMHEHTOB 3a npenenamu Adpuku. [laneorenernka u najieoreHoOMHKa.

OBOJIIOIMSL  COBPEMEHHOTO 4YelioBeka. EcTecTBeHHBIW OTOOp B  TOMYNSIUSAX  YeIOBEKa.
MyTtanroHHBIH nporiecc U moaumopdusm. [lonmynsroHHbIe BOHBI, Apeiid TeHOB, MUTparus U «3hdexT
OCHOBATEJISH» B MOIYJISALUIAX COBPEMEHHOTO YeJIOBEKa.

UYenoseueckue pacol. [lonarue o pace. bonbiue pacel: eBporneouanas (eBpasuiickas), aBcTpaio-
HerpouaHas (9KBaTopHalibHasl), MOHIOJIOUIHASA (a3MaTCKO-aMepuKaHcKas). BpeMs u myTu pacceleHus
YyeloBeKa IO IUIaHeTe. EJWHCTBO 4yenoBedeckuX pac. HaydHas HECOCTOSATENbHOCTh pacu3Ma.
[IpucnocobaeHHOCTh YeloBeKa K pa3HbIM YCIOBHUSM OKpYXKarollei cpenbl. BiusHue reorpadpuueckoit
cpensl U apeiida reHoB Ha MOPGOJIOTHIO U (PU3HOJIOTHIO YETOBEeKa.

MeXIMCIUTUITMHAPHBIE METOIbI B (U3UUYECKOM (OMOTOrHUECKOi) aHTPOIIOJIOTHU. DBOJIIOIUOHHAS
AHTPOMOJIOTUSL W TAaJICOAHTPOIIONOTHS YEIOBEYECKUX NOMmyNsauuid. buoconuanbHble HCCIEIOBaHUS
MIPHUPO/IbI YeoBeka. MccnenoBanue K03BOIIOIUN OMOJIOTUYECKOTO U COIIMAIBHOTO B YEJIOBEKE.

JdeMoHcTpanun

[Toptpetsr: Y. Hapsun, JI. JIuku, A. A. Porunckuii, M. M. I'epacumos.

Tabnuie! 1 cxembl: «MeTobI aHTPOIIONIOTUNY, «I 0JIOBHOM MO3T UesoBeka», «4emoBekooOpa3HbIe
00e3bsiHBI», «CKeNeT yenoBeKka M CKeJeT MIMMIaH3e», «PyIMMeHThl U aTaBU3MbD», «JIBHXKYIIHE CHIIBI
aHTPOIIOTEHE3a», «OBOJIOLMOHHOE JPEBO 4YEIOBEKa», «ABCTpaJIONUTEK», «YEIOBEK yMEblil»,
«Yenosek npsaMoxoauuiy, «JlenucoBckuil yenoek» «Heannepranbiiply, «KpomanboHb, «Ilpeaku
4eJI0BEKa», « ITaIbl IBOJIIOLIMM YEJIOBEKay», «Packl dyemoBekay.

OOopynoBaHue: MYJISKH OKaMEHeNocTel, NpeAMETOB MAaTepUabHOW KyJIbTYphl MPEIKOB
yenoBeka, penpoayknuu ((otorpadun) xKapTuH ¢ MHUQPOIOTHYECKUMH U OHONEHCKUMH CHOKEeTaMU
MIPOUCXOXKICHUS YenoBeka, oTorpaduy HaX0J0K MCKOMAEMBIX OCTAaTKOB YEJIOBEKA, CKEJIeT YesloBeKa,
MOJIENIb YEpEla YEJIOBEKAa U Yepelna IMMIIaH3€, MOJAEIb KUCTU YEJIOBEKAa U KUCTH IIHMMIIAH3€, MOJEIN
TOpCa MPEJKOB YEIOBEKA.



JlaGopaTopuasi pabdora «/3yueHue ocOOECHHOCTEH CTPOCHHS CKEleTa YellOBEeKa, CBS3aHHBIX C
MIPSIMOXOKICHUEM.

IIpakTnueckas padora «/3ydyeHne 3K0JIOTMUECKUX aJalTallui YEIOBEKay.

Tema 6. JDkoJiorusi — Hayka O B3aMMOOTHOLIEHHSIX OPraHM3MOB W HAJOPraHM3MEHHBIX
CHCTEM C OKpY Karluei cpeaoi

3aposkieHue u pa3BuTHE dKosorun B Tpyaax A. I'ymbonsara, K. @. Pynse, H. A. CeBepiiona, 3.
I'exkens, A. Tencnu, B. H. CykauéBa. Paznensl u 3amaum skosioruu. CBsi3b 3KOJOTMU C APYTUMU
HayKaMH.

Metonpl skonoruu. lloneBble HaOmoneHHA. OKCHEPUMEHTHl B JKOJOTHMU: MPHUPOJHBIE H
nabopaTtopable. MoenupoBaHie B OKOJIOTHH. MOHUTOPHHT OKPY)KAIOLIeH Cpeabl: JIOKaJbHBIH,
pPEruoHANIbHBIN U TJI00ATBHBIN.

3HaueHue HSKOJIOTMYECKUX 3HAHUN JUIsl YeJoBeKa. DKOJIOIMYEeCKOe MHPOBO33PEHHE KaK OCHOBA
CBSI3€M 4esoBedecTBa ¢ MNpupoaord. DOPMUPOBAHHUE HSKOJOTHYECKOW KYJIBTYPhl M 3KOJIOTHYECKOU
IPaMOTHOCTH HaceJIeHHUSI.

JdeMoHcTpauuu

[Toptpetsr: A. I'ym6onbar, K. ®. Pynse, H. A. CeBepuos, 3. I'ekkens, A. Tencnu, B. H. Cykaués.

Tabmuper u cxembl: «Pasgensl skonorumn», «Metonsl 3kosorum», «CxeMa MOHUTOpPUHTA
OKpYKarOILIEH Cpesibl».

JlaGoparopHas padora «/3yueHne MeTOJ0B SKOJIOTHUYECKUX UCCIETOBAHUIN.

Tema 7. Opranusmsl U cpeaa oOMTaAHUSA

Dxoyiornueckre (akTopel U 3aKOHOMEPHOCTH WX AeHcTBUA. Kiaccudukamus 3KOJIOTHYECKHX
(hakTopoB: abWOTHUYECKHE, OWOTHYECKHE, aHTpomoreHHsie. OOmMe 3aKOHOMEPHOCTH JCUCTBUS
skosornueckux ¢akropos. IIpaBuno munumyma (K. Hlnpenrens, 0. JIu6ux). TonepaHTHOCTS.
OBpHUOUOHTHBIC ¥ CTCHOOMOHTHBIC OPTaHU3MBI.

AbGuotndeckue (aktopbl. CBeT Kak 3Kojoruveckuii dakrtop. JleiicTBUE pa3HBIX Y4YacTKOB
COJIHEYHOTO CIIEKTpPa Ha OPraHU3Mbl. DKOJOTHUUYECKUE TPYIIBI PACTEHUN U KUBOTHBIX MO OTHOLIEHUIO K
ceery. CurnanbpHas poib cBeta. Dotoneproausm.

TemmepaTypa Kkak »dkonorudeckuid dakrop. JlelicTBue TeMmmepaTrypbl Ha OpPraHU3MBI.
[TolikunoTepMHbIE 1 TOMOHOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

Brnaxnocts kak skosnoruueckuil gaxtop. [Ipucrnocobrnenus pacTeHuil K MOAIEPHKAHUIO BOJHOTO
Oanmanca. Knaccupukanus pacteHHil mo OTHOIIEHHIO K Boje. I[lpucmnocoOneHus >KHUBOTHBIX K
M3MEHEHUIO BOJHOTO PEKUMA.

Cpenbl o0uWTaHHA OpraHM3MOB: BOJHAs, HA3€MHO-BO3IYIIHAs, IIOYBEHHas, TIJIyOWHHAas
MOANOYBEHHAs, BHYTpUOpraHu3MeHHas. DU3UKO-XMMHUYECKHE OCOOCHHOCTH cpel  oOuTaHus
opranu3moB. [Ipucnoco0iaeHust OpraHu3MoB K KHU3HU B Pa3HBIX CpPellax.

buonoruueckue putmbl. BHemHue u BHyTpeHHHE pUTMBL. CyTOYHBIE U TOAMYHBIE PUTMBL
[Iprcnoco6aeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHHSIM YCIIOBUMN KU3HHU.

XKuznennsie popMbl oprann3MoB. [loHsTre o xuzHeHHOU dopme. XKuzneHHble POPMBI paCTEHUIA:
JiepeBbsl, KYCTAapHUKHU, KYCTApHUYKH, MHOTOJIETHHUE TPaBbl, OAHOJETHHE TpaBbl. JKU3HEHHBIE (POPMBI
KUBOTHBIX: TUAPOOUOHTHI, T€OOMOHTHI, a3pOOHMOHTHI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HU.

buotnueckue dakroppl. Buabl OMOTHYECKUX B3aUMOJCHCTBMIA: KOHKYPEHIUS, XUIIHUYECTBO,
cumOuo3 u ero Qopmsl. Ilapazutusm, koomeparusi, MyTyalnu3M, KOMMEHCAJIU3M (KBapTHUPAaHTCTBO,
HaxJneOHnuecTBO). HeTpoduueckne B3aumonelcTBusi (Tomudeckue, Qopuueckue, GHadpuUIecKue).
3HayeHHe OMOTHMYECKMX B3aUMOJEUCTBUI sl CYIIECTBOBAHUS OPraHU3MOB B Cpele OOHMTaHMUS.
[IpuHUIKIT KOHKYPEHTHOTO UCKITIOUEHHUS.

JdeMoHcTpanuu

Tabnuue! u cxembl: «Konorndyeckue GakTopb», «CBETOBON CHEKTP», « IKOJIOTUYECKUE TPYIIIIBI
KUBOTHBIX O OTHOILIEHHUIO K CBETY», «TemIoKpoBHbIE >KMBOTHBIE», «XOJOJHOKPOBHBIE KMBOTHBIEY,
«DU3HONOTHYECKHE aJaNTalliid JKUBOTHBIX», «Cpembl oOuTaHHs OpraHu3MoB», «buonorudeckue
puTMBDY, <«OKusHeHHble GoOpMbI pacTeHUi», <«OKusHeHHbIEe (OPMBI KUBOTHBIX», «IKOCHCTEMA



HIMPOKOJIMCTBEHHOIO Jiecay, «IJKocucTema XBoWHOro necay, «llenu nuranusy, «XHUIIHUYECTBOY,
«[Tapazutuzmy», «Koukypenuus», «Cumomosy, «KommeHcamuzm.

O6opynoBanue: repdapuul pacTeHUN W KUBOTHBIX, MPHUCIIOCOOICHHBIX K BIUSHUIO Pa3IMYHBIX
IKOJIOTHYECKHUX (PAKTOpPOB, repOapuu CBETOJNIOOMBBLIX, TEHEIIOOUBBIX U TEHEBBIHOCIUBBIX PACTCHHM,
CBETOJIFOOMBEIE, TCHEIIOOMBBIC M TEHEBBIHOCIMBBIE KOMHATHBIC PACTCHHS, TepOapuu M KOJUICKIIUU
TETUIOJIIOOMBBIX, 3MMOCTOMKHX, MOPO30YCTOHYMBBIX DPACTCHMH, Uydesna OTHII U 3Bepeil, repdapuu
pacTeHmid, OTHOCSIIUXCS K TUrpoduram, kKcepoduram, Me3opuTaM, KOMHATHBIC PACTCHHS JTaHHBIX
TPYII, KOJUICKIIMH »XWBOTHBIX, OOMTAIOIIMX B Pa3HBIX Cpelax, repOapuu U KOJUICKIMU PACTEHUH M
KUBOTHBIX, OOJaJaI0MINX YepTaMU MPHUCTOCOOJICHHOCTH K CE30HHBIM H3MEHEHHUSIM YCIOBUH >KHU3HH,
repOapyy U KOJUICKIIUM PACTCHHI W KMBOTHBIX PA3JIUYHBIX KU3HEHHBIX ()OPM, KOJUICKITUH KUBOTHBIX,
YYACTBYIOIIUX B PA3JTMYHBIX OMOTHYECKUX B3aMMOICHCTBUSIX.

JlabopaTopHas pa6ora «BplsiBIeHHE TPUCTIOCOOICHUI OPraHU3MOB K BIIMSIHUIO CBETAY.

JlabopaTopHas pa6ora «BblsiBlieHHE MpUCOCOOIEHNI OPraHU3MOB K BIMSHUIO TEMIIEPATYPhD».

JlabopaTopHas pa6ora «AHATOMHYECKHE OCOOCHHOCTH PACTEHUN W3 PA3HBIX MECT OOUTAHUSY.

Tema 8. Dxoj10rust BUAOB U NOIMYJISAIUIM

DKOJIOTHYECKHE XapaKTEePUCTHKU Tomyisiiuu. [lomymnsiusa kak Ouojorumyeckas cucrema. Poiib
HEOJHOPOJAHOCTU Cpejibl, (PU3MUECKHX O0apbepoB U OCOOEHHOCTEH OMOJIOTHH BUIOB B (OPMHPOBAHUU
MPOCTPAHCTBEHHOW CTPYKTYpbl momyssiiuid. OCHOBHBIE TIOKA3aTeNd TMOMYJSIUA: YHCICHHOCTD,
IJIOTHOCTh, BO3pAcCTHAsi M TIOJIOBasl CTPYKTYypa, POXKIAAEMOCThb, MPHUPOCT, TEMII POCTA, CMEPTHOCTH,
MHUT Al

DKoJyiorMyeckas CTpykTypa mnomymsiiuu. OleHKa YWCIEHHOCTH Tmomyisaiuu. JluHamuka
MOMYJISANMA W €€ perymsiius. BUOTHYeCKHWH TMOTEHIMaN TONMyasanud. MoJaenupoBaHue TUHAMUKH
nonyssinur. KpuBble pocTa YMCIEHHOCTH momyisiiuu. KpuBble BhDKUBaHUA. Perynsius 4yuciIeHHOCTH
MOMYJISIIUI: POJIb (PAaKTOPOB, 3aBUCSIINX U HE 3aBUCSIIUX OT IUIOTHOCTU. DKOJOTHYECKHE CTPATErHu
BuI0B (I- u K-cTpaTerum).

[Tonsatue 06 3Ko0OTHYECKOM HuIIe BUaa. Mectoobutanue. MHOTOMEpHast MOJIENTb SKOJIOTHUECKOM
Hui Jx. M. XatunHcona. PazMepsl sxkonorndeckoi Huiu. [loTeHmansHas v peaqn3oBaHHAs HULIY.

Bung kak cucrema mnonymsinquid. Apeansl BUIOB. Buasl M MX KU3HEHHBIE CTPATETHH.
DKOJIOTUYECKUE SKBUBAJICHTBHI.

3aKOHOMEPHOCTH MOBEJCHUA U MHIpalui >KMBOTHBIX. BHOJIOrMYecKue WHBA3UU YYKEPOJHBIX
BHJIOB.

JdemoHcTpauuu

[Toptpert: dx. M. XaT4uHCOH.

Tabnumpl U cxeMbl: «OKOJOTHMYECKHWE XapaKTEepUCTUKH momyasuuuy, «lIpocTpancrBeHHas
CTpPYKTypa mnomyisiuun», «Bo3pacTHble nupaMuipl nomyssuun», «CKOpOCTh 3acesieHUs] MOBEPXHOCTH
3eMJIu pa3IMuHbIMKM OpraHu3MaMuy», «Mojaenb 3xonorudecko Humu Jx. M. XaruuHcoHay.

O6opynoBanue: repOapuu pacTeHUM, KOJIJICKIIUHU )KUBOTHBIX.

JlabopaTopnas pa6ora «I[IpucnocobneHusi ceMsiH paCTeHHI K pacCeeHUIO.

Tema 9. IK0JIOTHA COOOIIECTB. JKOJOTHIECKHE CHCTEMBI.

CooOmiectBa opranu3MoB. buoiienos u ero crpykrypa. CBsizu Mexay OpraHu3MaMu B OMOLIEHO3E.

Dkocucrema Kak oTkpbiTas cuctema (A. Jlx. Tencnu). OyHKIIMOHANBHBIE OJOKH OPTraHU3MOB B
HKOCUCTEME: MPOJYLEHThI, KOHCYMEHTHI, penyleHThl. Tpoduueckue ypoBHH. Tpoduyeckue menu u
cetd. AGnotuueckue 610ku 3kocucteM. [1oUBbI U MBI B 3KOocHcTeMax. KpyroBopoT BemiecTB U MOTOK
SHEPTrUH B SKOCUCTEME.

OcHOBHBIE NTOKa3aTeIN dKocucTeMbl. bromacca u npoaykius. DKOJI0THYECKUE TUPaMUIbl YACET,
OMOMACChI U DHEPTHH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpotixu. @Pnyxmyayuu. HampaBieHHBIC
3aKOHOMEPHBIE CMEHBI COOOIIECTB — CyKIlecCHuu. [lepBUYHbIC U BTOPHUYHBIE CYKIIECCUU U UX TMPUYUHBL.
AHTpOTIOTEHHBIE BO3JIEHCTBUS Ha cykieccuu. KnnmmakcHoe coobmectBo. bruopaznooOpasue u moyiHoTa
KpYroBOpPOTa BEIIECTB — OCHOBA YCTOMYHUBOCTH COOOIIECTB.



[IpupoaHble 3KOCUCTEMBL. JKocucmemvl 03€p U peK. IKOCUCeMbl MOpel U OKeaHos.
DKrocucmemvl myHop, 1ecos, cmenetl, nyCmovlHtb.

AHTpOIIOTreHHBIE 3KOCUCTEMBI. ATpo3KocucTeMa. ArpoleHo3. Pa3nmuuns Mexy aHTpOIIOr€HHbIMU
Y TIPUPOAHBIMH YKOCUCTEMAMHU.

VYpb6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. loponckas ¢uopa u  dayHna.
CunanTponu3zanusi ropoJckoi (gaynsl. bronornyeckoe n X03SHCTBEHHOE 3HAUEHUE arpOdKOCHCTEM U
ypOO3IKOCUCTEM.

3aKkoHOMEpPHOCTH (POPMUPOBAHHS OCHOBHBIX B3aUMOJICHCTBUI OpPraHU3MOB B dKOCHCTEeMax. Poib
KACKaoHo20 3¢gexma u 6u006-30uhpukamopos (Kiouesvix 6u008) 8 QYHKYUOHUPOBAHUU IKOCUCTNEM.
[lepeHoc »HEPrMM © BEIIECTB MEXAY CMEXKHBIMH JKOCHCTEMaMH. YCTOWYMBOCTH OPraHU3MOB,
MOTYJISIUI M SKOCHUCTEM B YCIOBHSAX €CTECTBEHHBIX U aHTPOIIOTEHHBIX BO3ICHCTBHIA.

Mexanusmbl 6030eticmeust 3a2pa3HeHUll Pa3HblX MUno8 Ha cyOOp2aHU3MEeHHOM, OP2aHUSMEHHOM,
NONYNAYUOHHOM U IKOCUCEMHOM YPOBHSX, OCHOBbL IKOIOSUYECKO20 HOPMUPOBAHUS AHMPONOSEHHO20
8030eticmaus. MeTo0J10Tusl MOHUTOPUHTA €CTECTBEHHBIX U AaHTPOMIOT€HHBIX 3KOCHCTEM.

JdeMoHcTpauuu

[Toptper: A. [Ix. Tencmu.

Tabmuupr u cxembl: «CTpykTypa OHOILIEHO3a», «IKOCHUCTEMa IIMPOKOJIUCTBEHHOTO JIECay,
«9KOocHCTEMA XBOMHOTO Jecay, «DyHKIMOHAIBHBIE TPYIIIBI OPraHU3MOB B 3KOcHCTeEME», «KpyroBopor
BEILECTB B dKocucTteMey», «llenmu nuranusa (mactOumiHas, IeTpuUTHas)», «IKOJOTHYECKas MUpaMHjia
qrcen», « JKoJoru4eckas nmupamuaa 6uomMaccol», « JKoJI0THUYeCcKasi upaMuia sHeprun», «OdpazoBanue
6onorta», «llepBuunas cykueccus», «BoccTaHoBIeHHE Jieca IMOCIE MOXKapay, «IKOCHUCTEMa 03epay,
«ArpoueHo3», «KpyroBopoT BeliecTB ¥ HOTOK SHEPTHH B arpoiieHo3e», «IIpumepsl ypOoskocucTemy.

ObopynoBanue: repOapuu pacTeHUH, KOJUICKITMM HACEKOMBIX, Yydelia ITHI] U 3BEpei, repoapun
KYJIBTYPHBIX U JUKOPACTYUIUX PACTEHUH, aKBAPUYM KaK MOJIENIb SKOCHUCTEMBI.

IIpakTHyeckasi padora «3yueHne u onucanne ypoo3KOCHCTEMBIY.

JladopaTopHas pa6ora «/3ydenne pasHooOpa3us MEJIKUX MOYBEHHBIX WICHUCTOHOTUX B Pa3HBIX
HKOCUCTEMAX.

IKcKypeusi «OKCKypcHs B THUIHMYHBIN OuoreoneHo3 (B ayOpaBy, Oepes3HsK, €IbHUK, Ha
CYXOJOJIbHBIN WM MIOMMEHHBIN JIyT, 03€p0, O0JI0TO)».

IKCKypeus «IKCKypCUs B arpodKOCUCTeMY (Ha MOJIe WK B TEINIMYHOE X035 CTBO )».

Tema 10. buocdepa — riodanbHas IkocucreMa

buocdepa — obuierianerapHas 00ojouka 3eMilH, T€ CYIIECTBYET HIIM CYIIECTBOBala KU3Hb.
PazButne npencrabnenuii o 6mocdepe B Tpynax J. 3rocca. Yuenue B. WM. Bepuaackoro o 6uocdepe.
O6umactu 6uocdeps! u e€¢ coctas. XKuBoe BemiecTBo 6nocdeprl U ero GyHKIUH.

3aKOHOMEPHOCTH cyliecTBoBaHusl Ouocdepbl. OcobGeHHOcTH Ouochepsl Kak TioOanbHOU
sKocucTeMbl. JluHamuueckoe paBHoBecue B Ouochepe. KpyroBopoTsl BeliecTB U OHOr€OXHMMHYECKUE
IUKIBL (Yriiepoia, a3oTa). PUTMuUHOCTS siBIIeHUH B buocdepe.

3oHanbHOCTh Ouocdepsrl. [lonstue o 6umome. OCHOBHBIE OMOMBI CyIIU: TYHJIpa, XBOWHBIE Jieca,
CMEIIIaHHbIE U IIUPOKOIMCTBEHHBIE Jieca, CTEIH, CABAHHBI, ITYCTHIHU, TPOIIUYECKUE JIECA, BHICOKOTOPBS.
Knumat, pacTuTeNnsHbIN U )KUBOTHBIN MUP OMOMOB CYIIIH.

CtpykTypa U (yHKUIHS KHUBBIX CHUCTEM, OLEHKAa MX PECYpPCHOrO MOTEeHIHala M OHOC(hEepHBIX
(b yHKIIHIA.

JdeMoHcTpanuu

IToptpetsr: B. U. Bepranckuii, 3. 3rocc.

Tabmuuer um cxembl: «leochepsr 3emum», «KpyroBopor azora B mnpupoae», «KpyroBopot
yriepoga B mpupoze», «KpyroBopor kuciopoma B mpupone», «KpyroBopoT Boabl B HpUPOE»,
«OcHOBHBIE OMOMBI cymny, «KnuMarudeckue nosica 3emnuy, « Tyuapay, «Taliray, «CMenIanHbIi Jecy,
«IIupoxonucTBeHHBIN necy, «Crenby, «CaBanHay, «IlycTeiHgy, « Tpomuueckuii necy.

Ob6opynoBanue: repdapun pacTeHUH pa3HbIX OMOMOB, KOJUIEKIIUU )KUBOTHBIX.



Tema 11. YesioBek M OKpYyxkaomas cpeaa

DKOoJIOTUYEeCKHE KPU3UChl U WX NPUYMHBL. Bo3zzieilicTBue venoBeka Ha Ouocdepy. 3arps3HeHHE
BO3AYIIHOM cpenpl. OxpaHa Bo3ayxa. 3arps3HeHUE BOJHOM cpenpl. OxpaHa BOJHBIX PECypCOB.
Pa3pymenue nousbsl. OxpaHa IOYBEHHBIX pecypcoB. MI3MeHeHue kiumara.

AHTpPOIIOT€HHOE BO3/EHCTBUE HA PACTUTENbHBIM M KMBOTHBIH MHp. OXpaHa pacTUTENBHOIO U
KHUBOTHOTO Mupa. OCHOBHBIE MPUHIUINBI OXpaHbl Mpupoasl. Kpacueie kauru. Oco0o oxpaHseMble
npupoanbie Teppuropun (OOIIT). borannueckue cajpl ¥ 300JI0TMYECKUE TTAPKHU.

OcHOBHbIE NPHUHLMIIBI YCTOWYMBOIO pa3BUTHSI YEIOBEUECTBA M MpUPOJbl. PanuoHanbHOE
IIPUPO/IOIIOJIL30BAHNE U COXPAHEHUE OMOJIOrMYeCKOro pazHooOpasust 3emin. OOnye 3aKOHOMEPHOCTH
rJI00ANBHBIX HKOJIOTUYECKUX KpHU3UCOB. OCOOEHHOCTH COBPEMEHHOTO KPH3KHCAa M €r0 BEpOSTHHIC
MIOCJIEJICTBUSL.

Pa3BuTHe METO/OB MOHUTOpPUHIA DPAa3BUTHSI OMACHBIX TEXHOTEHHBIX mpoueccoB. Cucmemuvle
uccre0osanus nepexooa K pecypcocoepezaroujeti u KOHKYpeHmocnocoonou snepeemuxe. buonoeuueckoe
pasHoobpasue u buopecypcwl. Hayuonanvhvle ungpopmayuonnvle cucmemvl, obecneuusaioujue 00Cmyn K
uHgopmayuu no cOCMOAHUIO OMOENbHBIX 8U008 U IKocucmem. OCHOBbI IKOPeadUNUMayu IKOCUCmeMm U
cnoco608 60pvobI ¢ buonospedcoeHuaMU. PekoncmpyKyus MOPCKUX u HaA3eMHbIX IKOCUCEM.

JdeMoHcTpauuu

Tabmuupl U cxemsbl: «3arps3HeHue armocdepbl», «3arps3HeHue THUApPochepsl», «3arps3HEHHE
nouBel», «llapaukoBeii 3ddexT», «Ocob0 oxpaHseMble TPHUPOIHBIE TeppuUTOpUmM», «Moaenu
YIPaBISEMOTO MUPaA».

Ob6opynoBanue: ¢doTorpaduu OXpaHSEMBIX pPACTeHMM W >KMBOTHBIX KpacHoit kuurm Poccuiickoit
Oenepannn, KpacHol KHUTH perHoHa.



IHNJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 11O BUOJIOT'UH HA
YPOBHE CPEJHEI'O OBLHIEI'O OBPA30BAHUSA
JIMUHOCTHBIE PE3YJIbTATHBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yjbTaTaM OCBOCHUS OOYYAIOIIUMUCS MPOTpaMM
cpeanero o0riero o0pa3oBaHus: TUYHOCTHBIC, METAPEMETHBIC U ITPEIMETHBIE.

B cTpykType NMYHOCTHBIX pE3YJIbTaTOB OCBOSHUS NPOTPAMMBI IO OWOJIOTHH BBIJICTICHBI
CJIEIYIOLINE COCTABJISIONIME: OCO3HAHUE OOYUYAIOIIMMUCS POCCUHUCKOM T'PaKIAHCKOW MICHTUYHOCTH —
FOTOBHOCTH K CaMOpPAa3BUTHIO, CAMOCTOSITEILHOCTU M CAMOOIPEACNEHUIO, Haluyue MOomusayuu K
o0y4eHHI0 OHWOJIOTHH, YeleHanpasieHHoe pa3gumue BHYTPEHHUX YOEKICHUH JIMYHOCTH Ha OCHOBE
KJIFOUYEBBIX LIEHHOCTEM M HMCTOPUYECKHUX TpaJuLUN pa3BUTHS OMOJIOTMUYECKOTO 3HAHUSI, 20MOBHOCMYb U
cnocobHocms 00y4arOIUXCS PYKOBOJCTBOBATHCS B CBOCH JEATEIIFHOCTH IIEHHOCTHO-CMBICIOBBIMU
YCTaHOBKaMH, NPUCYLIUMU CHCTEME OHOJIOTUYECKOrO0 OOpa3oBaHUs, Haluyue NpagoCcoO3IHAHUS
9KOJIOTMUYECKOM KYIbTYPBl, CHOCOOHOCMU CMAaBUmMb e U CTPOUTD )KU3HEHHBIE TUIaHBI.

JImaHOCTHEIE PE3YIbTAaThl OCBOCHHA ITPOTrpaMMBbI 110 OMOJIOTHH JOCTUT'alOTCA B €IUHCTBEC y‘-IG6HOI>i
n BOCITUTATEIILHOM JACATCIIBHOCTHU B COOTBETCTBHUH C TpaaAUuIIUOHHBIMHA pOCCHfICKPIMH
COOUOKYJIBTYPHBIMH, HWCTOPHUYCCKMMHU W JAYXOBHO-HPABCTBCHHLBIMHW LCHHOCTAMH, I[IPUHATHEIMU B
oOuiecTBe IMpaBWJIaMd M HOpPMamu I[OBEAECHHS M CHOCOOCTBYIOT MpoOIleccaM CaMOIO3HAHMS,
CaMOBOCIIMTAaHUA MW CaMOpPa3BUTHA, PA3BUTHUA BHYTpeHHeﬁ Mmo3nguu JIMYHOCTHU, IaTPUOTH3Ma U
YBaAXXCHUA K 3aKOHY U IPaBOMOPAAKY, YCJIOBEKY Tpyaa U CTapmieMy ITOKOJICHUIO, B3AMMHOI'O YBaKCHUA,
OEepeXKHOTO0 OTHOIICHHUS K KYJIbTYPHOMY HACJIEIWI0 W TPaJuIUsM MHOTOHAIlMOHAJIBHOTO Hapojda
Poccuiickoit deaepaiuu, npupoie U OKpYKarolle cpee.

JIn4HOCTHBIE pE3yabTaThl OCBOCHUsI ydeOHOro mpeameTa «buosmorusy HOMKHBI OTpakaTh
TFOTOBHOCTb U CHOCOOHOCTh OOy4aromMXcsi PYKOBOJCTBOBAThCA C(OPMHPOBAHHONW BHYTpEHHEH
MO3UIINEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX OPHUEHTAIIMH, TMO3WUTHUBHBIX BHYTPEHHUX YOSKICHUH,
COOTBETCTBYIOIIUX TPAJAULMOHHBIM ILIEHHOCTSIM POCCHUHMCKOrO OOIIECTBa, pacIIUpeHHE >KU3HEHHOTO
OTbITA U OTbBITA JEATENILHOCTH B MPOLIECCE pEaTu3allid OCHOBHBIX HAampaBieHHI BOCIHUTATEIbHON
NEeSITeIbHOCTH, B TOM YHUCJIE B YaCTHU:

1) rpasKIaHCKOro BOCIIMTAHUS:

c(OpPMUPOBAHHOCTh T'PAXAAHCKON MO3ULMU OOYy4YaroLIEerocs Kak aKTUBHOTO U OTBETCTBEHHOTO
YJieHa POCCUICKOTO 00I1eCTBa;

OCO3HAaHHE CBOMX KOHCTUTYLIMOHHBIX IIPaB U 00SA3aHHOCTEH, YBaXKCHHE 3aKOHA U TIPABOIOPSIKA;

FOTOBHOCTb K COBMECTHOW TBOPYECKOH [EATENIBHOCTU NPU CO3AAHUU YYEOHBIX IPOEKTOB,
pelieHny y4eOHbIX U M03HABATENbHBIX 33/1a4, BHIIOJTHEHUH OUOJIOTHYECKHX IKCIIEPUMEHTOB;

CIOCOOHOCTh OMpPENEeNsITh COOCTBEHHYIO IMO3UIIMI0 MO OTHOIICHHIO K SBJICHUSM COBPEMEHHOMN
KU3HU U OOBSICHATH €€;

YMEHHE YYUTHIBATb B CBOMX JEHCTBUAX HEOOXOIMMOCTh KOHCTPYKTHBHOIO B3aMMOJCHCTBHUS
JOJIeH ¢ pa3HbIMH YOEXKACHUSAMH, KYJIbTYPHBIMU [ICHHOCTSIMU M COIIMAIIBHBIM MOJI0KEHHEM;

TOTOBHOCTH K COTPYIHUYECTBY B IIPOIIECCE COBMECTHOTO BBITIOJIHEHUS YU€OHBIX, TTO3HABATEIbHBIX
U HCCIIEeIOBATENIbCKUX 33]a4, YBKUTEIHHOTO OTHOIIEHUS K MHEHHMIO OINIOHEHTOB MPH OOCYXICHUU
CIOPHBIX BOMPOCOB OMOJIOTUYECKOTO COJICPIKAHUS;

TOTOBHOCTb K TYMAHUTApPHOU U BOJOHTEPCKON JEATEIbHOCTH;

2) NaTPpHOTHYECKOT0 BOCIIUTAHNSA:

c(OpPMUPOBAHHOCTh POCCUMCKON TpakJaHCKOM HWICHTUYHOCTU, MATPUOTHU3MA, YBAXKEHUS K
CBOEMY HapoJy, YyBCTBa OTBETCTBEHHOCTH mepel PoauHO#, ropaoctu 3a cBOM Kpal, cBoro Poauny,
CBOM 5I3bIK U KYJBTYPY, IPOILLIOE U HACTOSIIIEE MHOTOHAIIMOHAJIBHOTO Hapoia Poccuu;

LIEHHOCTHOE OTHOIIEHHE K MPUPOJHOMY HACIEAMI0 M TMAMSATHUKAM MPUPOJbI, JOCTHKEHUSIM
Poccun B Hayke, HCKycCTBE, CLIOPTE, TEXHOJIOTUSAX, TPYIE;

CIIOCOOHOCTh OIICHMBATh BKJIAJ POCCHICKUX YYEHBIX B CTAHOBJIICHHWE U pa3BUTHE OHOIIOTHUH,
MMOHUMAaHU 3HAYCHHsI OMOJIOTHH B MO3HAHUU 3aKOHOB MPHUPOMBI, B KU3HHU YEJIOBEKa U COBPEMEHHOTO
00I111eCTBA;



ujeiHas yoexKkIEHHOCTh, TOTOBHOCTh K CITYXEHUIO 1 3anuTe OTedecTBa, OTBETCTBEHHOCTh 33 €T0
cyas0y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAHUE JYXOBHBIX IEHHOCTEN POCCUIICKOTO HApO/1a;

c(hOpPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUSI, ITUYCCKOTO TTOBEICHIS;

CIIOCOOHOCTh OIIEHWBATh CHUTYAllMI0 W TPHUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTHPYICHh Ha
MOpPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

0CO3HAHME JIMYHOTO BKJIAJa B MOCTPOCHHE YCTOMYMBOTO OYAYILETO;

OTBETCTBEHHOE OTHOIIICHHE K CBOMM POJMUTENISIM, CO3JaHUI0O CEMbH Ha OCHOBE OCO3HAHHOTO
MPUHATUA LICHHOCTEN CEMEMHOM KU3HU B COOTBETCTBUU € TpaauLIMsIMU Hapo10B Poccuu;

4) 3cTeTHYEeCKOr0 BOCTIMTAHUSA:

ACTETUYECKOE OTHOIICHHE K MHPY, BKIIOYAs ACTETHKY ObITa, HAYYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAQ, OOIMIECTBEHHBIX OTHOIIICHHUI;

MMOHUMAaHHUE SMOITMOHAIBHOTO BO3CHCTBUS KUBOW IPUPOIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPOKEHHMIO B Pa3HBIX BUIAX HMCKYCCTBa, CTPEMJICHHUE TMPOSBISATH KayecTBa
TBOPUYECKOM JIMYHOCTH;

5) ¢usuveckoro BocnuTaHus, (POPMHUPOBAHUS KYJIHTYPbl 3[0POBbSI U IMOIUOHAILHOIO
0/1aronosy4us:

MOHMMAaHWE W pean3alsl 3J0pOBOTO W 0Oe30macHOro oOpasza >XH3HU (370pOBOE TMHTAHHUE,
COOJIO/IEHNe TUTMEHWYECKUX TPaBWJI W HOPM, COAJTaHCHUPOBAHHBIM PEXKHUM 3aHATHA M OTHbIXA,
perynsipHasi (pu3nyeckas aKTHUBHOCTH), OEPEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHHS K
coOCTBEHHOMY (PU3NYECKOMY U IICUXUYECKOMY 3710POBbIO;

MMOHUMAaHHUE [IEHHOCTH TPaBWJ MHAWBUIYATLHOTO U KOJUICKTHBHOTO O€30MMacHOTO TMOBEICHUS B
CUTYALMSX, YTPOXKAIOLIIUX 3J0POBBIO U KU3HU JIFOJIEH;

OCO3HAHME TIOCHEACTBUM W HENPUATUS BpEIHBIX NpHUBBIYEK (YHOTpEOJSEHUs aJKoroJs,
HapKOTUKOB, KypeHHUS);

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTb K TPYAY, OCO3HAHHE IIEHHOCTH MacTepCTBa, TPYA0JIt00ueE;

FOTOBHOCTh K AKTUBHOM JEATEIBHOCTH TEXHOJOTMYECKOM M COIMAJbHOM HAIpPaBIEHHOCTH,
CHOCOOHOCTh HHUIIMUPOBATh, IUTAHUPOBATh U CAMOCTOSITENILHO BBITIOJIHATH TAKYIO IE€ATEIbHOCTD;

UHTEpEeC K pa3nuyHbiM cdepam npodecCHOHaIbHOW NEATENbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBII BbIOOpP Oynyiiel mpodeccuu u peann30BbIBaTE COOCTBEHHbBIC KU3HEHHbBIE TIIAHBI;

TOTOBHOCTb U CLIOCOOHOCTH K 00Pa30BaHUIO U CAMOOOPa30BAHUIO HA IPOTSHKEHUH BCE KU3HU;

7) 3KOJIOTHYeCKOr0 BOCIIMTAHUA:

9KOJIOTHYECKHU I11eJ1IecCO000pa3HOe OTHOIIEHUE K MPUPOIE KaK UCTOUYHUKY KU3HU Ha 3emiie, OCHOBE
€€ CylIeCTBOBaHUS;

MOBBILIEHUE YPOBHS SKOJOTHYECKON KYJIbTYPhI: IPUOOPETEHUE OMbITA IJIAHUPOBAHUS MOCTYIIKOB
Y OLIEHKH UX BO3MOXHBIX MTOCJIEICTBHUI JIIsl OKPYKAIOLIEH CPebl;

OCO3HaHHKE TTI00aIHbHOT0 XapaKTepa SKOJIOTHYECKUX MPOoOJieM U MyTel X pelleHus;

CIOCOOHOCTh HCIIOJIb30BaTh MpUOOpEeTaeMble MpU H3yYEHHH OMOJOTHUU 3HAHUS M YMEHUS TNPHU
pemieHnd MpoOJeM, CBSA3aHHBIX C PAlMOHAIBHBIM MPUPOJIONONH30BAHHEM (COOMIOICHUE MPABHII
MOBEJICHUsI B NPUPOJE, HANPaBICHHBIX HAa COXPAHEHHWE PABHOBECUS B IKOCHCTEMAaX, OXpaHy BHUIOB,
9KOCUCTEM, OHOChEpHI);

AKTUBHOE HENpUATHE ACUCTBUH, NMPUHOCAIIMX BpEA OKPYXKAKIIEW MPUPOJHON cpene, yMeHue
MPOTHO3UPOBATh HEONArONPUSATHBIE SKOJOTHYECKHUE TOCIEACTBUS MPEANPUHUMAEMBIX NEHCTBUN U
MpeAOTBPAILATh UX;

HaJU4Yhe pPa3BUTOTO  HSKOJIOTMUECKOTO  MBILIUICHHS, 3KOJOTHUYECKOM  KYyJIbTYpbI, OIbITa
JESATENbHOCTH SKOJOTMYECKON HAMPAaBIEHHOCTH, YMEHHUSI PYKOBOJCTBOBAaTHCA UMHU B MO3HABATENIbHOM,
KOMMYHUKAaTUBHOM M COLIMAJIbHOM MPAKTUKE, TOTOBHOCTH K YYacCTHIO B MPAKTUUECKOU NEATEIbHOCTH
AKOJIOTUYECKOU HAINpPaBIECHHOCTH;



8) neHHOCTH HAYYHOIr0 NO3HAHMA:

c(OPMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO DPa3BUTHUSA
HAyKd U OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha IUAJIOTe KYJIBTYpP, CIIOCOOCTBYIOIIETO OCO3HAHUIO
CBOETO MECTa B MOJIUKYJIBTYPHOM MHpE;

COBEpPILIEHCTBOBAHME SI3IKOBOM M UATATENBLCKOW KyJIbTYpBI KaK CPEACTBA B3aUMOJICHCTBUS MEXKIY
JIOABMU U TIO3HAHUS MUDA;

NMOHMMaHWe crnennukn OWONOTHM Kak HayKd, OCO3HaHus e€ poiu B (HOPMUPOBAHUU
PaMOHATFHOTO HAYYHOTO MBIIUICHHUS, CO3/IaHUH IIEJIOCTHOTO IMPEICTABICHHUS 00 OKPYXKAIOIIEM MHUpE
KaKk O EJMHCTBE IPHPOJIbI, YEIIOBEKa W OOIIECTBa, B TMO3HAHWHM HPUPOIHBIX 3aKOHOMEPHOCTEH |
pereHnn mpoodIeM cCoXpaHeHHsI IPHUPOTHOTO PABHOBECHS;

yOekIEHHOCTh B 3HAYMMOCTH OMOJIOTMH JUIi COBPEMEHHOM IMBHIIM3AIMH: 00eCTieueHHs] HOBOTO
YPOBHSL DPa3BUTHA MEIUIMHBL, CO3JaHHWE MEPCIEKTHBHBIX OHMOTEXHOJIOTHH, CIIOCOOHBIX pelaTh
pecypcHbIe TIpoOIEeMbI Pa3BUTHS Y€JI0BEYECTBA, MOMCKA MyTeH BBIXOJA U3 TJIOOANTBHBIX SKOJIOTHUIECKUX
npobseM u oOecmeueHHs mepexoja K YCTOWYMBOMY DPa3BUTHIO, PAIlMOHAIBFHOMY HCIOJIH30BAHUIO
MPUPOIHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTaHAAPTOB )KHU3HH;

3aWHTEPECOBAHHOCTh B TIOJIyYCHHH OWOJIOTHYECKMX 3HAHWH B MEISIX MOBBIIMICHUS OOIIeH
KYJIBTYpBI, €CTECTBEHHO-HAYYHOW T'PaMOTHOCTH, KaK COCTaBHOW 4acTH (PYHKIIMOHAIBHOM IPaMOTHOCTH
oOyuarontuxcs, GopMupyeMoit Ipyu U3y4eHUU OHOJIOTUH;

MOHWMaHHUE CYITHOCTH METOJIOB ITO3HAHMUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH
WCTIOJIb30BaTh TOJIydaeMble 3HAHWS JUISI aHalM3a W OOBSCHEHHS SBJICHUH OKPYKAIOMIET0 MHpa U
MIPOUCXOIIIMX B HEM M3MEHEHHH, YMEHHE AelaTb 00OCHOBAHHBIC 3aKJIIOYECHHUS Ha OCHOBE HAYYHBIX
(haKTOB M UMEIOIIUXCS TAHHBIX C TEITBI0 TIOJTYYEHUS JTJOCTOBEPHBIX BBIBOJIOB;

CTIIOCOOHOCTh CaMOCTOSITEIIPHO HCIOJIB30BaTh OMOJIOTHYECKUE 3HAHUS Ul PEHIeHHs MpolieM B
peabHBIX KU3HECHHBIX CHUTYaIUsX;

OCO3HAHHME IIEHHOCTH HAYYHOH JEATEIbHOCTH, TOTOBHOCTH OCYIICCTBJISITH TPOCKTHYIO U
HCCIIEIOBATEIILCKYIO ESITeIbHOCTh HHINBUIYaTIbHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HEMPEPHIBHOMY O0pa30BaHUIO U CaMOOOPa30BaHUIO, K aKTUBHOMY
MOJTyYCHUIO HOBBIX 3HAHUH 10 OMOJIOTHH B COOTBETCTBHH C )KU3HEHHBIMU IMTOTPEOHOCTSMHU.

METAINIPEAMETHBIE PE3YJIbTATbI

MertanpeaqMeTHble pe3yabTaThl OCBOCHUS y4eOHOTo npeamera «bHoaorush BKIYaKoT: 3HAaYUMble
s GOPMHUPOBAHUSA MHUPOBO33PEHHUS OOYUYAIOLIMXCSl MEXAUCLUILUIMHAPHBIE (MEXIPEJIMETHbIC)
oOI1eHay4YHbIe MOHATHSA, OTPAXKAIOLIUE LEIOCTHOCTh HaydYHOW KapTUHBI MHMpa U ClEeUUu(UKY METOAOB
MIO3HAHUS, UCIOJb3YEMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, SHEPrus, SIBJICHUE, IPOLIECC, CUCTEMA,
Hay4HbIM (haKT, OPUHLMI, TUIO0TE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, UCCIEelOBaHME, HAOIIOAEHUE,
U3MEpEeHUe, OSKCIIEPUMEHT U Jpyrue); yHHUBepcallbHble YyueOHble JeHCcTBHs (MO3HaBaTEbHbIE,
KOMMYHHUKaTUBHBIE, PETYIISATUBHBIE), 0OecneunBaroniie GopMupoBaHue (yHKINOHAILHON I'PaMOTHOCTH
U COLMAIBbHOM KOMIIETEHLUU OOYYaIOLIUXCs; CIIOCOOHOCTh OOy4aroIIMXCs MCII0JIb30BaTh OCBOCHHBIE
MEXJUCIMITIMHAPHBIE, MHPOBO33PEHUYECKHUE 3HAHUS U YHHUBEpCAJIbHbIE YyueOHble JEHCTBUS B
MIO3HABATEIbHON U COLMAIBHOM IPAKTHKE.

B pesynbrare u3ydeHus OMOJIOTMH Ha YpPOBHE CpelHEro oOIero o0pa3oBaHUs y 00ydaroLierocs
OyayTr chopMHpOoBaHbl IO3HABaTEIbHbIE YHHMBEpCalbHble YydeOHbIe IEWCTBUS, KOMMYHHUKAaTHBHBIE
YHUBEpCaJbHbIE yueOHble NeMCTBUs, pEryasTHBHbIE YHMBEpCAJbHbIE Y4eOHbIE NEHCTBMS, COBMECTHas
NESITEIBHOCTD.

MertanpeaqMeTHble pe3yinbTaThl OCBOEGHUS MPOrpaMMbl CPEAHEro oO0IIero o0pa3oBaHUs JOJDKHBI
OTpaxkarTb:

OBJaieHNe YHUBEPCAJIbHBIMH YU4eOHBIMH NMO3HABATEIbHBIMH /1ICHCTBUSIMM:

1) 6a3oBble JIOrMYecKHe AeHCTBHS:

CaMOCTOSATENIbHO  (OpMYyIHpOBaTH M aKTyaIU3upoBaTh MpoliieMy, paccMarpuBaTh €€
BCECTOPOHHE;



UCIOJb30BaTh MPU OCBOCHUU 3HAHWN NPUEMBI JIOTUYECKOTO MBIIUICHUS (aHAJM3a, CHUHTE3a,
CpaBHEHMsI, KIacCU(pHUKaUU, 00001IIeHN), PACKPBIBATH CMBICT OMOJIOTUYECKUX TOHATHH (BBIACTATD MX
XapaKTepHbIE MPU3HAKY, YCTAHABIMBATH CBSI3U C IPYTUMH MOHATUSMN);

OTIPENeNATh LENU JESTeIBHOCTH, 3aJaBasi mapaMeTpbl U KPUTEPUH UX JOCTHKCHHSI, COOTHOCHTD
Pe3yAbTATHI AESITEIBHOCTH C IOCTaBICHHBIMU LIESAMU;

MCIOJIb30BATh OMOJIOTHYECKUE TIOHATHS JJ1s1 00bICHEHHS (PAKTOB M SBJICHUN )KUBOM MTPUPOIBI;

CTPOHTH JIOTUYECKHE DPACCYXACHUS (MHIYKTUBHBIC, NEIyKTUBHBIC, IO AHAJIOTWH), BBISABISATH
3aKOHOMEPHOCTH M TIPOTUBOPEYMS B pPACCMATPHBACMBIX SBICHHSX, (OPMYIHPOBATH BBIBOJBI H
3aKJFOUCHHUS;

NPUMEHATh CXEMHO-MOJICIBHBIE CpEACTBA JUIS TIPEACTABICHUS CYHIECTBEHHBIX CBS3CH W
OTHOIICHWA B M3y4aeMbIX OMOJIOTHYECKHX OOBEKTaX, a TakKe TMPOTUBOPEUMH pa3HOTO poja,
BBISIBJICHHBIX B PA3JIMYHBIX HHPOPMAITMOHHBIX HCTOYHHUKAX;

pa3pabarbiBaTh IUIAH pEIICHUS TMPOOIEMBbI ¢ Y4€TOM aHAlM3a UMEIOIIUXCS MaTepUAIbHBIX |
HEMaTepPHaJIbHBIX PECYPCOB;

BHOCHTH KOPPEKTUBHI B JICATEIIHOCTh, OIICHUBATh COOTBETCTBUE PE3yJIbTATOB IIEJISIM, OLIECHUBATh
PHICKH TTOCIIE/ICTBUH e TEFHOCTH;

KOODAMHUPOBAaTh W  BBHINOJHATH pabOTy B  YCIOBUSAX PEaTbHOTO, BHUPTYAIBHOTO H
KOMOMHHPOBAHHOTO B3aMMOJICHCTBUS;

pa3BUBaTh KPEATHBHOE MBINUICHUE NP PEIICHUH )KHU3HEHHBIX MTPOOIIEM.

2) 6a3oBbIe HCCIe0BATEIbCKHE eiiCTBHSA:

BJIAJIETh HABBIKAMHU Y4E€OHO-HCCIIEOBATEIILCKOW W TPOEKTHOH JIEATENIbHOCTH, HAaBBIKAMH
paspernieHus mpooieM, ClIoCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIBHOMY MOHUCKY METOJIOB PEIICHHS
MPAaKTUYECKHUX 3a/1a4, TPUMEHEHHIO Pa3IMYHBIX METOIOB TIO3HAHUS;

UCTIONIB30BATh  PA3JIMYHbIE BHJBl JAEATEIBHOCTH IO TIONY4EHHUIO HOBOTO 3HAHUS, €0
MHTEPIIPETalNy, PeoOpa30BAHUIO U MPUMEHEHUIO B YIEOHBIX CHUTYalUsAX, B TOM YHCIE MIPU CO3AHUN
y4eOHBIX U COIIMATBHBIX IPOCKTOB;

¢dbopMHpOBaTh HAyYHBIH THI MBIIUICHHS, BIAJETh HAYYHOW TEPMUHOJIOTHEH, KIIOUEBBIMH
MOHATHSIMHU U METOJIaMH;

CTaBUTh M (OPMYIHpPOBAaTH COOCTBEHHBIE 337aud B 0Opa30BAaTENbHON JEATEIFHOCTH |
’KM3HEHHBIX CUTYaIHX;

BBISIBIISITH TIPHYMHHO-CJICJICTBEHHBIC CBSA3M U aKTyaJM3HPOBAThH 33aJady, BBIJBUIaTh THIIOTE3Y €€
pelIeHns, HaXOJUTh apryMEeHTHI Ui JIOKAa3aTelbCTBA CBOMX YTBEPIKACHHH, 33/aBaTh HapaMeTphl H
KPUTEPUH PEIICHUS;

aHAIM3UPOBATh NOJIYYCHHBIE B XOJI€ PEUICHUS 3a7a4d Pe3yJbTaThl, KPUTHUECKH OLICHUBATH WX
JIOCTOBEPHOCTb, IIPOrHO3MPOBATH N3MEHEHHUE B HOBBIX YCIOBUSIX;

J1aBaTh OIICHKY HOBBIM CHTYaIlHsIM, OLICHUBATh IPUOOPETEHHBII OTIBIT;

OCYIIECTBIISAITh LIEJICHANPABICHHBIA IOMCK MEPeHOCa CpPEACTB M CHOCOO0OB JEHCTBUS B
npoQecCHOHATBHYIO CPEeaY;

YMETb MIEPEHOCUTh 3HAHUS B IO3HABATEIbHYIO U MPAKTUYECKYIO 00JIACTH )KU3HEICSATEIBHOCTH;

YMETh UHTETPUPOBAThH 3HAHUS U3 Pa3HBIX MPEAMETHBIX 001aCTel;

BBIIBUTaTh HOBbIE UJEH, NpeJylaraTb OPUTHHAIBHBIE MTOAX0/bl U PELICHUs, CTABUTh MPOOJIEMBI U
3aJjauy, JIOMyCKAaloI1e albTepHATUBHbIE PEILICHMUS.

3) pabora ¢ nngopmanmeii:

OpPUEHTUPOBATHCS B PA3IMUHBIX UCTOUHUKAX MH(pOpMAIMU (TeKcTe yueOHOro mocoOusi, Hay4HO-
MOMYJISIPHOM JINTEpaType, OMOIOTUYECKUX CIOBAPSIX U CIPAaBOYHUKAX, KOMIIBIOTEPHBIX 0a3ax JTaHHBIX, B
WntepHere), aHaTM3UpoBaTh MH(MOPMAIMIO PA3JIMYHBIX BUJIOB M (OPM NpPEACTaBICHUS, KPUTUYECKU
OLIEHUBATh €€ I0CTOBEPHOCTh M HEMTPOTUBOPEUNBOCTb;

¢dbopMynupoBaTh 3ampoCchl W TPUMEHATH pPa3IMYHbIE METOJbl NpU TOHCKE U OTOOpe
Ouonornyeckoit nHdopMaIu, He0OX0JMMOH /7Sl BHIIOJTHEHNS y4eOHBIX 3a/1a4;



npuoOpeTaTh  ONBIT  WCHOJB30BAHUS  MH(POPMALMOHHO-KOMMYHUKATHBHBIX  TEXHOJIOTHUH,
COBEpPILIEHCTBOBATH KYJIbTYPY aKTUBHOTO HCIOJIB30BAHUS PA3IHMUHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITEIIbHO BBHIOMPATh ONTUMANIbHYIO (POpMY TNpenCcTaBlIeHUs] OMOJIOTHYECKO HH(pOpMAIUU
(cxemsl, rpauKy, TUarpamMMbl, TAOJIHIIBL, PUCYHKH U JPYroe);

MCIOJIb30BaTh HAYYHBIN SA3bIK B KQUECTBE CPEACTBA IpU padoTe ¢ OMOJIOrHUecKOr HH(pOpMAaIHEH:
MPUMEHATh XUMUYECKUE, (PU3NUYECKHEe U MaTeMaTHYeCKUe 3HaKU U CUMBOJIBI, OpMyIibl, a00OpeBHatypy,
HOMEHKJIATYPY, UCTIOJI30BAThH U MPEOOPA30BHIBATH 3HAKOBO-CHUMBOJIMYECKUE CPEICTBA HATIISTHOCTH;

BJIQJIETh HABBIKAMHU DPACIO3HABAHUS M 3aIIUTH MHPOpMANWH, HHOOPMAIIMOHHON 0E30MacHOCTH
JMYHOCTH.

OgJajieHne YHUBEPCAJIbHBIMIH KOMMYHUKATHBHBIMH 1€ CTBUAMU:

1) o61enmne:

OCYIIECTBIISITh KOMMYHHKAllMM BO BceX cepax KM3HH, aKTUBHO YYacTBOBATH B JHAJIOTE WU
JMCKYCCHH TIO CYIIECTBY OOCY)XJaeMOW TeMbl (YyMEHHE 33a/1aBaTh BOIPOCHI, BBICKA3BIBATh CYKICHHS
OTHOCHTEIIFHO BBITIOJHEHHS TpeIaraeMoi 3aJjauu, YIYUTHIBATh HHTEPECHl M COTJIACOBAHHOCTH MO3UIINN
IPYruX y4aCTHUKOB JMAIOTA WM AUCKYCCHH);

pacrio3HaBaTh HeBepOAJTbHBIE CPEICTBA OOIICHMS, MOHMMATh 3HAYCHHE COIHMAIBHBIX 3HAKOB,
MPENOChIOK BO3HUKHOBEHHSI KOH(DIMKTHBIX CHUTYaIlMid, YMETb CMAT4YaTh KOHQUIMKTHI W BECTH
MIEPErOBOPHI;

BJIQJIETh PA3IMYHBIMU CIIOCOOaMH OOIICHUS W B3aMMOJICHCTBUS, TIOHMMATh HAMEPEHUS IPYTUX
JFO/IeH, TIPOSIBIISITh YBOXKUTEIIBHOE OTHOIICHNE K COOCCEHUKY M B KOPPEKTHOU opMe GPopMyTHpoOBaTh
CBOM BO3PaKCHHS,

pa3BEPHYTO W JIOTHYHO M3J1araTh CBOIO TOUKY 3PEHHS C UCTIOIb30BaHUEM SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAasl 1eSAITEIbHOCTh:

IIOHMMATh U UCHOJIB30BATh IPEUMYIIECTBA KOMaHIHONW U MHIUBUAYaIbHON PabOThI IPH PEILIEHUH
OMOJIOTUUECKOW TPOOIeMbl, OOOCHOBBIBaTH HEOOXOAMMOCTh TMPUMEHEHHsI TPYMNIOBBIX GopM
B3aMMOJICHCTBUS MIPH PEIICHUN YUeOHOH 3a/1auH;

BBIOUPATh TEMAaTHUKYy M METOAbl COBMECTHBIX JAECHCTBUI ¢ yd4€TOM OOIIMX HUHTEPECOB U
BO3MO’KHOCTEH Ka)KJOT0 4jeHa KOJUIEKTHUBA;

IIPUHUMATh L€ COBMECTHOM JESTEIbHOCTH, OPIraHU30BbIBATH U KOOPAMHUPOBATH JEUCTBUS IO
e€ JOCTM)KEHHUIO: COCTaBJIATh IUIAH JEUCTBUH, paclpelessiTh poJid C y4éTOM MHEHUH Y4aCTHHKOB,
00CyX/1aTh pe3yJabTaTbl COBMECTHOH paldoTHI;

OLICHMBATh KaueCTBO CBOEr0 BKJAJa M KaXJOro0 y4acTHMKa KOMaHIbl B OOLIMH pe3yapTar IO
pa3pabOTaHHBIM KPUTEPHUSIM;

Ipe/UlaraTb HOBbIE IIPOEKTHI, OLIEHUBAaTh WHIEH C IMO3ULHMM HOBU3HBI, OPUTHHAIBLHOCTH,
IPAKTUYECKON 3HAUUMOCTH;

OCYILIECTBIIATh MO3UTUBHOE CTPATErMYeCKOe IOBEACHUE B PA3IMUHBIX CUTYalUsX, HPOSBIATH
TBOPYECTBO M BOOOpaKEHUE, ObITh MHULIUATUBHBIM.

OsJiajieHMe YHUBEPCAJIbHBIMH PeryJssTHBHBIMM el CTBUSIMU:

1) camoopraHu3anus:

UCIOJb30BaTh OMOJIOTUYECKNUE 3HAHUS JUIS BBISBICHUS NMPOOJIEM M MX PEIICHUS B )KU3HEHHBIX U
y4eOHBIX CUTYyallUsX;

BbIOMpAaTh Ha OCHOBE OMOJIOTMUECKUX 3HAHHUM IeJIeBble M CMBICIOBBIE YCTAaHOBKHM B CBOHUX
JNEUCTBUSAX W TMOCTYNKAaX IO OTHOIIEHUIO K >KMBOH NPUPOJAE, CBOEMY 3JI0POBBIO U 3JJ0POBBIO
OKpYXaroInX;

CaMOCTOSITEJIbHO OCYILECTBIIATH MTO3HABATEIbHYIO AEATEIILHOCTD, BBISBIISATH IPOOIEMBbI, CTaBUTh U
(dbopMynupoBaTh COOCTBEHHBIE 33J]aull B 00pa30BaTEIbHON NESITEIbHOCTH U )KU3HEHHBIX CUTYALIUsX;

CaMOCTOSITEJIBHO COCTAaBJIATh IUIAH peIIeHUs MpoOJieMbl C YU4ETOM HMEIOIIUXCS PECypcoB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEANOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacuMpsATh paMK1 y4eOHOTO IpeMeTa Ha OCHOBE JIMUHBIX MPEANOYTCHUN;



Jie7IaTh OCO3HAHHBIN BHIOOD, apIYMEHTHUPOBATH €ro, OpaTh OTBETCTBEHHOCTD 32 PEIICHNUE;

OLICHUBATh MIPHOOPETEHHBIN OTIBIT;

crocoOCTBOBAaTh (POPMUPOBAHUIO W MPOSBICHUIO IIUPOKON JpyIMIMK B pPa3sHBIX OOJIACTIX
3HaHUH, MOCTOSIHHO MOBBIIIATH CBON 00Pa30BaTEIBHBINA U KYJIbTYPHBIA YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTb OLIEHKY HOBBIM CHUTyallUsIM, BHOCHTb KOPPEKTHBBI B JEATEIBHOCTb, OLECHUBATH
COOTBETCTBHUE PE3YJIbTATOB LIEISIM;

BJIQJICTh HABBIKAMH TI03HABATEIIFHOW pe(UIeKCHU KaK OCO3HAHUS COBEPIIAEMBIX ACUCTBUN W
MBICTIUTEIBHBIX MPOIIECCOB, UX PE3YJIbTAaTOB W OCHOBAHWH, MCIOIH30BATH MPUEMBI peIIEKCUU LIS
OILICHKHU CUTYallUH, BIOOpA BEPHOTO PEIICHHUS;

YMETb OLIEHUBATH PUCKHU U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHU)KECHUIO;

IIPUHUMATh MOTUBBI U apTyMEHTBI IPYI'UX IIPU aHAIU3€ PE3YJIBTATOB IEATEIBHOCTH;

3) npuHsATHE Ce0s1 U APYrUX:

MPUHUMATD ce0sl, MOHMMAasi CBOU HEJOCTAaTKU U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€ PE3YJIBTATOB JIEATEIBHOCTH;

MpU3HABaTh CBOE MPAaBO U MPABO APYIUX HA OLINOKHU;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € O3UIMH JPYTOro YeI0BeKa.

NPEAMETHBIE PE3YJIbTATBI

[IpenMeTHble pe3yiabTaThl OCBOEHHUS cojepxkaHus ydeOHoro mpenmera «buosorus» Ha
yrIyOJIEHHOM YpPOBHE OPHEHTHPOBAHBI Ha oOecredeHre MpOoQMIbHOTO OOydeHHs] OO0YyJaroniuxcs
o6uonoruu. OHM BKIIOYAIOT: crienuuyeckre sl OMOJOrMHM Hay4yHble 3HAHMS, YMEHHUS U CIOCOOBI
NeUCTBUIM MO OCBOCHHIO, MHTEpHIpEeTaluy Hu MpeoOpa3oBaHUIO 3HAHUN, BUIBl JESITEIBHOCTH IO
MOJIy4YEHUIO HOBBIX 3HaHUHM U X MPUMEHEHUIO B Pa3IMYHBIX YIEOHBIX, a TAK)KE B PEaIbHBIX KU3HEHHBIX
cutyauusx. [IpeameTHslie pe3ynbTaThl IPEACTABIEHBI 10 TOJIAM U3YYEHHUS.

[IpeameTHBIE pe3yabTaThl OCBOEHHUs ydeOHOro mpemmera «bwosorusi» B 10 Kiacce NODKHBI
OTpaXKaTh:

-c)OPMUPOBAHHOCTh 3HAHUH O MECTe W pOJIM OMOJIOTMM B CHUCTEME ECTECTBEHHBIX HAYK, B
(hOpMHUPOBAHUM €CTECTBEHHO-HAYYHOW KapTHUHBI MHpaA, B MO3HAHUHM 3aKOHOB IMPUPOIbl U PEIICHUU
npoOJieM pPalMOHAIBHOTO MPHUPOAOIOJB30BAHUSA, O BKJIAJE€ POCCHUCKUX M 3apyOekHBIX YUEHBIX B
pa3BUTHE OMOJIOTUY;

-BJIaJICHUE CHCTEMOH OHOJIOTMYECKUX 3HAHWM, KOTOpas BKJIIOYAET: OCHOBOIIOJIArarolne
OMOJIOTMYECKHEe TEPMHHBI M TOHATUS (KU3Hb, KIETKa, OpraHu3M, MeTaboiu3M, TOMeocTas,
CaMOpEeryJslus, CaMOBOCIPOU3BEICHUE, HACIEICTBEHHOCTh, W3MEHYUBOCTb, POCT U Ppa3BUTHE),
ounosornueckre Teopun (kierounas teopus T. IlIBanna, M. Illneinena, P. BupxoBa, XxpomocoMHas
Teopust HacienctBeHHoctu T. Moprana), yuenuss (H. . BaBuioBa — o meHtpax MHOrooOpasus u
MIPOUCXOXKACHUS KYIbTYPHBIX PACTEHHi), 3aKOHBI (€AMHOOOpPa3Usi MOTOMKOB IEPBOrO MOKOJIEHUS,
pacuIeIUIeHus, YACTOThl TaMeT, HE3aBUCUMOI0 HacienoBaHus I'. Menzaens, TOMOJIOrHYECKUX PsAIOB B
HacnencTBeHHoU n3menunBoct H. 1. BaBunosa), mpuHIMIIBI (KOMIITIEMEHTAPHOCTH);

-BJIaJICHHE OCHOBHBIMH METOJAMU HAy4YHOTO I[IO3HAHMS, HCIHOJB3YyeMbIX B OHOJOIMUYECKHX
HCCIIEIOBAaHUX )KUBBIX 0OBEKTOB (ONMCaHUE, U3MEPEHUE, HAOIIOACHNE, SKCIIEPUMEHT);

-YyMEHHUE BBIJENATh CYLNIECTBEHHBIE IIPU3HAKU: BHUPYCOB, KJIETOK IPOKAPUOT U 3YKapHOT,
OJTHOKJIETOYHBIX W MHOTOKJIETOYHbIX OpPraHM3MOB, B TOM uHcie Oakrepuif, TrpuOOB, pacTeHUil,
KUBOTHBIX M YEJIOBEKA, CTPOEHUS OPraHOB M CHCTEM OpPraHOB pAcCTEHUM, >KMBOTHBIX, YEJIOBEKa,
IIPOLIECCOB JKU3HEIEATENBHOCTH, MPOTEKAOINX B OpraHU3Max pAacTeHUM, JKMBOTHBIX M 4YEJIOBEKA,
OMOJIOTUYECKUX MPOIECCOB: OOMEHa BelecTB (MeTaboiM3M), MPEBpAIlEeHUs] SHEpruu, Opo>KeHUs,
aBTOTPO(HOTO M TeTepoTpO(HOr0 TUINOB MUTAHUSA, (OTOCHHTE3a M XEMOCHHTE3a, MHMTO3a, MeiHo3a,
raMeTroreHesa, 3MOpUOreHe3a, MOCTIMOPHOHAIBHOTO PA3BUTHUS, PAa3MHOXKEHHUS, WHAWBUIYAIBHOTO
pa3BUTHS OpraHu3Ma (OHTOr€He3a), B3aUMOACHCTBHS T€HOB, T'eTepO3HUCca, HICKYCCTBEHHOTO 0TOOpa;



-YMEHHE yCTaHABIUBATh B3aUMOCBS3U MEX/ly OPTraHOUIaMU KJIETKU U X (QYHKIUSAMH, CTPOCHUEM
KJIETOK Ppa3HBIX TKaHeW M WX (QYHKIUSAMH, MEXKIYy OpraHaMH M CHCTEMaMd OpPTraHOB y pacTEeHUi,
KUBOTHBIX M 4YeNOBEKa M WX (PYHKIUSAMH, MEXIy CHUCTEMaMU OPraHOB M UX (DYHKIHSAMH, MEXKIY
sTaraMy OOMEHa BEIIECTB, ATallaMH KJIETOYHOTO IMKJIA U JKU3HEHHBIX IMKIOB OPraHU3MOB, 3TallaMu
SMOPHOHAIBHOTO Pa3BUTHS, TEHOTUTIOM U (PEHOTUIIOM, (PEHOTHIIOM H (haKTOpaMH CpeIbl OOUTAHNUS;

-YMEHHE BBISBIISATH OTINYUTEIbHBIC TPU3HAKU KUBBIX CUCTEM, B TOM YHCIIE PACTCHUH, )KUBOTHBIX
Y YeJIOBEKa;

-YyMEHHE HCIIOJIb30BaTh COOTBETCTBYIONIME AapTyMEHTBHI, OHOJIOTHYECKYI0 TEPMHUHOJIOTHIO U
CHMBOJIMKY JUTS TOKa3aTeIbCTBA POACTBA OPTaHU3MOB Pa3HBIX CUCTEMATHUECKUX TPYIII;

-yMEHHE pemiatb OWOJIOTMYECKHE 3a7adH, BBIABISATH NPHYUHHO-CICACTBEHHBIC CBSI3H MEXIY
UCCIIEIyeMbIMH OHMOJIOTUYECKUMHU TPOIECCAaMH ¥ SIBJICHUSIMH, JIENIaTh BBIBOABI M TPOTHO3BI Ha
OCHOBAHHU TIOJTYYEHHBIX PE3yIbTaTOB;

-yMEHUE BBINOJIHATH JIa0OpaTOPHbIE U IPAKTUUECKHE paboThI, cOONI0AATh MpaBuiia Mpu padboTe ¢
y4eOHBIM U JJaOOPATOPHBIM 000PYAOBaHUEM;

-YMEHHE BBIJIBHTaTh THIOTE3bI, TPOBEPATh UX SKCIEPUMEHTAIBFHBIMU CPEACTBAMU, POPMYIUPYS
1eJTb UCCIICIOBAHMSI, aHAJTM3UPOBATh MOJTYYEHHBIC PE3YIIbTATHI U JIENIaTh BHIBOJIBI,

-yMEHHE Yy4aCcTBOBaTh B Y4YEOHO-HCCIIEIOBATEIHCKOM paboTe MO OWOJOTHUU, DKOJOTHH U
MEIWIMHE, TPOBOJANMONW Ha 0a3e MIKOJBHBIX HAyYHBIX OOIIECTB, W MYOJUYHO TPEACTABIATH
MOJTyYCHHBIC PE3YyIIbTAaThl HA YUCHUUECKUX KOH(PEPEHITHSIX;

-yMEHHE OIICHWBATh DTUYECKHE ACIIEKTHl COBPEMEHHBIX HCCIICJOBAHWN B OONACTH OWOJOTHH U
MeIUIUHBI (KJIOHUPOBAHWE, MCKYCCTBEHHOE OIUIOJOTBOPEHHE, HAINPaBIIEHHOE H3MEHEHHWE TEeHOMa U
CO3/IaHNE TPAHCTCHHBIX OPTaHU3MOB);

-yMEHHUE OCYIIECTBIISATh OCO3HAHHBIA BHIOOP Oynymield MnpodecCHOHANbHONW JEATENbHOCTH B
obnactu OHWOJIOTHH, MEIWLMHBI, OUOTEXHOJOTHH, BETEPUHAPUHU, CEIBCKOTO XO3SHCTBA, MHIIEBOI
MPOMBIIIJIEHHOCTH, YIIYOJIATh TO3HABaTeNIbHBIM HWHTEpEC, HANpaBJIEHHBIM Ha OCO3HAHHBIM BBHIOOP
COOTBETCTBYIOIIEH Mpod)ecCHd W MPOAOHKEHHE OHOJIOTHYECKOTO 00pa3oBaHUS B OpraHU3AIMSIX
cpemHero npodeccuoHaIBLHOTO M BRICIIIETO 00pa3oBaHUsI.

[IpeameTHBIC pe3yabTaThl OCBOEHHUs ydeOHOoro mpemmera «buonorus» B 11 Kiacce NODKHBI
OTpaxarb:

-c)OPMUPOBAHHOCTh 3HAHUN O MECTe W pOJIM OMOJIOTMM B CHUCTEME ECTECTBEHHBIX HAYK, B
(hopMHUPOBAaHUM COBPEMEHHOM €CTeCTBEHHO-HAy4YHON KapTHHBI MHPA, B MIO3HAHUU 3aKOHOB MPUPOIbI U
PELICHUH S3KOJOTMYEeCKUX MpOoOJIeM YeJOBEeuecTBa, a TaKXKE B PEUICHHUH BOMPOCOB PAIMOHATIBLHOTO
MIPUPO/IONOIIE30BAHUS, U B (POPMUPOBAHUH [IEHHOCTHOTO OTHOUICHUS K TPUPO/JIE, OOIIECTBY, YEIOBEKY,
0 BKJIaJIe POCCUICKUX U 3apyOEKHBIX YUEHBIX-OHOJIOTOB B Pa3BUTHE OHOJIOTHY;

-yMEHUE BIAJETh CHUCTEMON OHOJOTMYECKMX 3HAHWIl, KOTOpas BKIIOYAET OMNpPENeICHUS U
MMOHUMAaHHE CYIIHOCTH OCHOBOIIOJIAraOMIMX OMOJIOTHYECKHMX TEPMUHOB U MOHSATUH (BUI, IKOCHCTEMA,
ouoctepa), Ouonoruueckue Teopuu (dBomrouuoHHas Teopusi Y. JlapBuHA, CHHTETHYECKas TEOpHUs
spommonun), yuenus (A. H. CeBepuoBa — o myTsiX U HampablieHUsX 3Bojtonuu, B.M. Bepnaackoro — o
ouoctepe), 3akonbl (reneTudeckoro pasHoBecus Jx. Xapau u B. BaitnOepra, 3apoiblieBoro cxoacTsa
K. M. bopa), mpaBuna (munumyma lO. JInOuxa, 5KOJOTHMYECKON NHpPaMHUAbI SHEPTUHU), THUIOTE3BI
(runore3a «mupa PHK» V. I'nnbepta);

-yMEHHE BJIa/IeTh OCHOBHBIMM METOJJAMH HAYYHOT'O NIO3HAHUS, UCIIOJIB3YEMBbIMU B OMOJIOIMYECKHX
HCCIIEIOBAaHUSX JKUBBIX OOBEKTOB M IKOCUCTEM (OMHMCAHUE, U3MEpEHUe, HAOIr0/IeHUe, YKCIEPUMEHT),
crioco0amHu BBISIBJIIEHUS U OLIEHKU aHTPOIIOTEHHBIX U3MEHEHUH B IPUPO/IE;

-yMEHHE BBIJCIATh CYIIECTBEHHbIE MPU3HAKH: BUJIOB, OMOTEOLIEHO30B, 9KOCHCTEM U OHOC(EpHI,
CTaOMJIM3UPYIOIIETO, JBIKYLIETO U Pa3pbIBAIOIIETO €CTECTBEHHOro OTOOpa, aulomaTpHyuecKoro Hu
CHUMITaTPUYECKOTO BUI000pa30BaHMsI, BIMSHUS JABHKYIIHUX CHJI HBOJIIOLUHN HAa TeHO(OHA MOMYISIHH,
MPUCTIOCOOJICHHOCTH OPraHu3MOB K cpeie OOWTaHMsA, 4YepelOoBaHMsS HAIpPaBICHUH SBOJIIOLNUH,
KpPYroBOPOTa BEIIECTB M MOTOKA SHEPTUHU B IKOCHCTEMAX;



-yMEHHME YCTAHABJIHMBATh B3aWMOCBSI3M MEX]y MPOLIECCAMH HBOJIOIHMH, IBIKYIIUMHU CUIAMU
aHTPOIIOTe€HEe3a, KOMIOHEHTAMU Pa3IMYHBIX SKOCHCTEM M MPUCIIOCOOICHUAMU K HUIM OPraHU3MOB;

-YMEHHE BBISBIATH OTIMYUTEIbHBIC TMPU3HAKU JKUBBIX CHCTEM, MPHUCIIOCOOIECHHOCTh BHJIIOB K
cpene obuTaHus, AOMOTUYECKUX M OMOTUYECKUX KOMIIOHEHTOB 9KOCHCTEM, B3aMOCBSI3€i OpraHM3MOB B
cooOmIecTBax, aHTPOTIOTEHHBIX U3MEHEHHH B 3KOCHCTEMaX CBOEH MECTHOCTH;

-YyMEHHE HCII0JIb30BaTh COOTBETCTBYIOUIME AapryMEHTBI, OHOJOTUYECKYI0 TEPMHUHOJIOTHIO U
CHMBOJIMKY ISl JOKA3aTelIbCTBA POJCTBA OPraHM3MOB Pa3HBIX CUCTEMATHYECKUX T'PYIII, B3aUMOCBSI3U
OpraHu3MOB W CpeAbl OOWTaHWs, EIWHCTBA 4YEIOBEUECKMX pac, HEOOXOIMMOCTH COXpaHECHUs
MHOT000pa3us BUJIOB U SKOCHUCTEM KaK YCIOBHS COCYIIECTBOBAHUS IPUPOJIBI U YETIOBEYECTBA,

-yMEHHE peniatb OWOJIOTMYECKHE 3a/a4M, BBISABISATH MPUYHMHHO-CIEIACTBEHHBIE CBSI3H MEXIY
UCCIIEIyeMbIMH OHMOJIOTUYECKUMHU TPOIECCAaMH ¥ SIBJICHUSIMH, JIENIaTh BBIBOABI M TPOTHO3BI Ha
OCHOBAHHU TIOJTYYEHHBIX PE3yJIbTaTOB;

-yMEHUE BBINOJIHATH JIa0OpaTOPHbIE U IPAKTUUECKHE paboThI, cOONI0AATh MpaBuiia Mpu padboTe ¢
y4eOHBIM U J1a00PaTOPHBIM 000PYAOBAHHUEM;

-YMEHHE BBIJIBHTaTh THIOTE3bI, TPOBEPATh UX SKCIEPUMEHTAIBFHBIMU CPEACTBAMU, POPMYIUPYS
IeJTb UCCIIEIOBAHMS, aHATU3UPOBATH MOJTyYCHHBIE PE3yIbTAThI U JAEaTh BHIBOIBI;

-yMEHHE Yy4aCcTBOBaTh B Y4YEOHO-HCCIIEIOBATEIHCKOM paboTe MO OWOJOTHH, SKOJOTUU U
MEIWIMHE, TPOBOJANMONW Ha 0a3e MIKOJBHBIX HAyYHBIX OOIIECTB, W MYOJUYHO TPEACTABIATH
MOJTyYCHHBIC PE3YyIIbTAaThl HA YUCHUUECKUX KOH(PEPEHITHSIX;

-yMEHHE OIEHHMBATh THUIOTE3bl U TEOPHH O TPOMCXOKICHUH JKU3HHU, YEJIOBEKa M YeJIOBEUECKUX
pac, 0 Ipu4YMHax, MOCIEeACTBUAX U CrIoco0ax MpeaoTBpalleH s II100aIbHBIX U3MEHEHUH B Ouocdepe;

-yMEHHUE OCYIIECTBIIATh OCO3HAHHBIA BHIOOP Oynymied MnpodecCHOHaNbHONW JEATENbHOCTH B
o0macT OHMOJIOTHH, DKOJIOTHH, IPHPOJIONONB30BaHNS, MEAWINHBI, OHOTEXHOJOTHH, TCHUXOJIOTHH,
BETEPUHAPUH, CEJIbCKOTO XO3sCTBA, NUILEBOW INPOMBIIUIEHHOCTH, YIIyOJsATh MO3HABATEIbHBIN
WHTEpEC, HAaNpaBJIEHHBIM HAa OCO3HAHHBIA BBHIOOP COOTBETCTBYIOIIEH Npodeccur U MPOJIODKEHHE
OMOJIOTUUECKOTO O00pa30BaHUs B OpPraHM3alMsaX CPEeIHEr0 NPO(PEeCCHOHATBLHOTO U BBICIIETO
o0OpazoBaHwUsI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC

No Koau4vecTBo yacos

o/ HaumenoBanue pa3aesioB U TeM NPOrPaMMbI Beero Kontpoabmsre | Ipaxtieckie JuexkTponHble (LU poBbIE)

paBoTLI paGoTLI odpa3oBaTebHbIE PECYPChI
1 Buosorus xak Hayka 0 0
2 JXKuBbIe crcTEMBI M UX U3ydEHHE 0 0
3 Bbuonorus kinerku 0 0.5
4 XUMHUYECcKasi OpraHu3aIys KISTKH 10 0
) Crpoenue u GyHKINU KIETKU 0
6 OOMeH BellecTB U NpeBpallleHue IHEPTHU B KIIETKE 0
7 HacnencTeenHas nHpopMaIus u peann3arnus e€ B KJICTKe 0 0.5
8 JKW3HEHHBIN ITUKIT KICTKH 0 1
9 Crpoenue u GyHKIIUHA OPraHU3MOB 17 0 1.5
10 Pa3MHOkeHME U pa3BUTHE OPraHU3MOB 8 0 15
1 I'eHeTrKa — HayKa O HACJIEICTBEHHOCTH U H3MEHYHBOCTH 5 0 05
OpraHu3MOB

12 3aKOHOMEPHOCTH HACIIEACTBEHHOCTH 10 0
13 3aKOHOMEPHOCTH U3MEHYHBOCTH 6 0
14 I'eneruka yenoBeka 3 0 0.5
15 Cenekius opraHu3MOB 4 0 1
16 buoTtexHonorust u cuHTETUYECKass OUOJIOTHUS 4 0 0
17 PezepBHOE Bpems 1 0 0

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 13




11 KVIACC

Ne KosmyecTBo yacoB DJIeKTPOHHBIE (HU(pPOBLIE)
HaumeHoBaHue pa3/ejioB U TeM MPOrPaMMBbI
n/n Bceero Konrpoasubie | IlpakTuueckue o0pa3oBaTe/ibHbIE Pecypchl
padoThI padoThI
1 3aporKIeHNE U Pa3BUTHE IBOTIOIIMOHHBIX 4 0 0
MPEACTABICHUIN B OMOJIOTHH
2 Muxkpo3Botous 1 €€ pe3yinbTaTbl 14 0 2
3 Maxpo3BoJTroIus U €€ pe3ynbTaThl 6 0
4 [IpoucxoxxaeHue u pa3BUTUE JKU3HU Ha 3eMiie 15 0 1.5
5 [TpoucxoxaeHNe YeI0OBEKa — AaHTPOIIOTCHE3 10 0 1
DKOJIOTUST — HayKa O B3aHMOOTHOIIICHUSIX
6 OpPraHW3MOB M HAJIOPTAHU3MEHHBIX CUCTEM C 3 0 0.5
OKpYyKarolen cpenon
Opranu3Mel U cpesia OOUTaHUS 0 15
DKOJIOTHS BUJIOB U TIOMYJISIIIHI 0 0.5
DKO0JIOTHA COOOIECTB. DKOJIOTHYECKHE CUCTEMBI 12 0 0.5
10 buocdepa — rmobanpHas 3KocucTEMa 0 0
11 UYenoBek u OKpyxaromias cpeaa 0 0
12 PezepBHOE Bpems 0 1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 0 8.5







IHOYPOYHOE IINTAHUPOBAHHUE

Ilpunoxncenue k pabouein npozpamme no «buonozus 10-11 knaccer. Yenyonénnotii yposenvy

10 KJIACC
Ne KoanyecTBo yacos Jlata DJIeKTPOHHBbIE
Tema ypoka nugpossie
n/n Bcero | Kontpoabnbie | IIpakTHyeckue H3yqeHHUs
oOpa3oBaTejibHbIE
padoThI padoThI
pecypcbl
bronorus kak KOMIUIEKCHAsI HAyKa M KaK 9acTh
1 Ve 1 0 0 02.09.2024
COBPEMEHHOTO OOIIECTBA
JKuBBIe cCHCTEMBI M UX CBOMCTBA 0 0 03.09.2024
YpoBHEBast OpraHu3aIus KUBBIX CHCTEM 0 0 04.09.2024
HcTopust OTKpHITHS U M3ydeHHs KiIeTku. Kiierounas reopusi. 1 0 0 09.09.2024
MeTo 16l MONEKYISIPHOM M KJIETOUYHOM OMOJIOTHH.
5 IIpaxmuueckas paboma «H3zyuenue memodos KiemouHou ouoio2uu 1 0 05 10.09.2024
(xpomamoepagus, snekmpoghopes, duppepenyuanvioe
yenmpugyeuposanue, I1L[P)»
XUMUYECKUI COCTaB KIETKU 0 0 11.09.2024
MuHepanbHbIC BEIIECTBa KIETKU, UX OMOJIOTHYECKask POJIb 1 16.09.2024
Opraandeckue BemecTBa KIeTKH — OCJIKH.
8 Jlabopamopuas paboma « Obnapyxcenue 6eaKo8 ¢ NOMOULbIO 1 0 0.5 17.09.2024
KA4eCmeeHHblX PeaKyuily
9 CaoiicTBa, knaccuukamus U GyHKIIUN OCIIKOB 0 0 18.09.2024
10 Opranndeckue BENIeCTBa KIETKH — YIJICBOIbI 23.09.2024
11 Opranuueckue BEIeCTBa KIETKU — JIUITHIbI 0 0 24.09.2024
Hyxneunossie kucnotsl. JIHK u PHK.
12 Jlabopamopuas paboma «Hccnedosarniue HYKIEUHO8bIX KUCIOM, 1 0 0.5 25.09.2024
BbLOCTCHHBLX U3 KLCIMOK DASIUYHbIX OP2AHUIMOB)
Crpoenue u kuuu ATO. ue Hykineo3uaTpudochaTs
13 P ymre lpyrue HywieosHaTpHpOCh 1 0 0 30.09.2024
(HTD).
CexBenupoBanue /JHK. Metoasl reHOMUKH,
14 TPaHCKPUIITOMUKHU, IPOTEOMUKH. 1 0 0 01.10.2024




15 MeTo1bl CTPYKTYPHOH OHOJIOTHH. 0 02.10.2024

16 Tuns! knetok. [IpokapruoTrueckas KieTka. 0 07.10.2024
CrtpoeHnue s3ykapuoTHYECKON KIIETKH.

17 IIpaxmuueckas paboma «Mzyuenue ceoticme K1emoyHou 0.5 08.10.2024
MeMOpambly

18 [ToBepXHOCTHBII anmnapar KJIETKH. 0 09.10.2024
OnHomMeMOpaHHBIE OPTaHOUIBI KIETKH.

19 Ipaxmuueckas paboma «V3yuenue 08udicenuss uumonaasmol 8 0.5 14.10.2024
DACIUMENbHbIX KIIeMKAX)
[TomyaBTOHOMHBIE OPTaHOU Bl KJIETKA: MUTOXOHIPUH,

20 IacTUAbL. Jlabopamopuas paboma «HMccredosarnue niasmoausa u 0.5 15.10.2024
0eniasmoau3a 8 PACMuUmeNbHblX KI1emKaxy

21 HememOpanHbie opraHou bl KIETKU 0 16.10.2024

22 Crpoenue u GyHKUIUU Apa 0 21.10.2024
CpaBHHTENIbHAS XapaKTEPUCTUKA KIETOK DYKapHOT.

23 Jlabopamopnas paboma «Hzyuenue cmpoenus Ki1emox pasiudHblx 0.5 22.10.2024
OD2AHUIMOBY
ACCUMUJISILINSA U TUCCUMWISIIUSL — JIBE CTOPOHBI
Mmerabonu3Ma. THumbsl oOMeHa BEIECTB.

24 B ) 0 23.10.2024
Jlabopamopuas paboma « H3yuenue xkamaiumuyeckou
aKmMueHOCmuy hepmMenmos (Ha npumepe amMulazbl Uil Kamaiasol)»
DepMEeHTaTUBHBIN XapaKkTep peakyuid KJIETOYHOTO

o5 MmeTabom3ma. Jlabopamopuas paboma «Hzyuenue 0.5 05.11.2024
hepmeHmamueHo20 pacuenaeHusi NepoKcuod 6000p00d 8
DACUMETbHBIX U JHCUBOMHBIX KACMKAXY

26 benku-akTuBaTOphl M OCIKU-UHTHOUTOPBI 0 06.11.2024

27 ABTOTpOGHBIN THII 0OMEHA BEIIECTB 11.11.2024

28 doTtocuHTE3 0 12.11.2024
Xemocunres. Jlabopamopras paboma «Cpagnenue npoyeccos

29 PAMIOPIAAD b polt 0.5 13.11.2024
domocunmesa u xemocunmesay
AnaspoOHbIe opra"nu3Msel. Buasl Opoxenust. Jlabopamopras

30 P P AR Op +/a00PaMOopHaR 0 18.11.2024

paboma «Cpastenue npoyeccos Opodicerus U ObiXaHusy




31 AdpoOHBIC OpraHU3MBbI. JTaIlbl SHEPTETUIECKOTO 0OMEHa 1 0 0 19.11.2024

32 OHeprus MeM6paIiHOI‘0 rpagueHTa npotoHoB. Cunre3 ATO: 1 0 0 90.11.2024
pabota potoHHOW AT®-crHTA3BI

33 Peakinu MaTpu4HOTO CHHTE3a 1 0 0 25.11.2024

34 Tpanckpunuus — matpuusbslii cuaTe3 PHK 1 0 0 26.11.2024

35 Tpaucusius u e€ dTarbl 0 0 27.11.2024

36 KomupoBanue amuHOKHCTIOT. Posts prbocoM B OMOCHHTE3E 1 0 0 02.12.2024
Oenka

37 Opranu3anus reHoMa y ITpoKapHuoT U yKapuoT 0 0 03.12.2024

38 MonexymsipHbIe MEXaHU3MBI IKCIIPECCUN T€HOB Y YKapHOT 1 0 0 04.12.2024

39 Bupycbl — BHekIeTOUHBIEC (DOPMBI KU3HH U OOTHTaTHBIC 1 0 05 09.12.2024
napasursl. [lpakmuueckasa paboma « Coz0anue moodenu supycay

40 BupycHsie 3a001eBaHus 4eI0BEKa, )KUBOTHBIX, PACTCHHI 1 0 0 10.12.2024

41 HanoTtexHonoruu B OMOJIOTHH U MEIUILIMHE 1 0 0 11.12.2024

42 JKu3HEHHBIN UK KICTKA 1 0 0 16.12.2024

43 Martpuunsiii cuate3 JJTHK 1 0 0 17.12.2024

44 XPpOMOCOMBIL. JlabopamopHas paboma « H3yuenue xpomocom na 1 0 05 18.12.2024
20MmoeBblX MuKponpenapamaxy,

45 JleneHue KIETKH — MHTO3 1 0 0 23.12.2024
Tunsl kieTok. KaprokuHes U MUTOKUHES.

46 Jlabopamopuas paboma «Habnodenue mumosa 8 Kiemkax 1 0 0.5 24.12.2024
KOHYUKA KOPEeWKa VKA (Ha 20Mmoeblx MUKDONDEenapamax)y»

47 Perymsimus ;xM3HEHHOTO [IUKJIA KIETOK 1 0 0 25.12.2024

48 OpranusM Kak €IMHOE 11eJI0€ 1 0 0 13.01.2025

49 | Tkaii pactei. . . 1 0 0.5 14.01.2025
Jlabopamopnas paboma «H3zyuenue mxanel pacmenuny

50 TkaHu )KMBOTHBIX U Y€JIOBEKA. ) 1 0 05 15.01.2025
Jlabopamopnas paboma «Hzyuenue mxanell 3 cueomHusixy
Oprassl. CHCTEMBI OPraHOB.

51 Jlabopamopuas paboma « H3yuenue op2anog usemkoo2o 1 0 0.5 20.01.2025

pacmenus)




52 Omnopa Tena opraHu3MoB 1 0 0 21.01.2025

53 JIBM>KEeHHE OpraHu3MOB 1 0 0 22.01.2025

o4 [Turanue opranu3zMoB 1 0 0 27.01.2025

55 E/Iplii};p;eqll?;?;(;qlimx JKUBOTHBIX. [InmieBapuTenbpHas 1 0 05 98.01.2025

56 JIpIxanue opranu3mMoB 1 0 0 29.01.2025

57 JIpIXaHue IMO3BOHOYHBIX )KMBOTHBIX M YeJIOBEKA 1 0 0 03.02.2025

58 TpaHcHOpT BEIIECTB y OPraHU3MOB 1 0 0 04.02.2025

59 KpoBeHocHast cuctema mo3BOHOYHBIX KUBOTHBIX U YEJIOBEKA 1 0 0 05.02.2025

60 Brigenenue y opraHu3smMoB 1 0 0 10.02.2025

61 3amura y opraHu3MOB 1 0 0 11.02.2025

62 NmMmmyHHas cuctema deoBeka 1 0 0 12.02.2025

63 PazipakuMOCTh ¥ peryJsius y OpraHu3MoB 1 0 0 17.02.2025

64 I'ymopanpHas peryisinus ¥ SHAOKPUHHAS CHCTEMa KUBOTHBIX 1 0 0 18.02.2025
1 YeJIOBEeKa

65 DopMBI Pa3MHOKEHHUST OPTaHU3MOB 0 0 19.02.2025

66 [TonoBoe pa3zmMHOXKEHHE 0 0 24.02.2025

67 Meiio3 0 0 25.02.2025
I'amerorenes. OOpa3oBaHKUE U PA3BUTHE MOJIOBBIX KICTOK.

68 Jlabopamopuas paboma « H3yueHue cmpoeHusi no108bix KIemoK Hd 1 0 0.5 26.02.2025
20MmMoeBblX MuKponpenapamaxy,

69 NuauBuayanbHOe pa3BUTHE OPraHU3MOB — OHTOTEHE3 0 0 03.03.2025

70 3akJiaJika OpraHoB M TKaHEH U3 3apOJIbIIIEBbIX JTUCTKOB 0 0 04.03.2025
PocT 1 pa3BuTHE )KUBOTHBIX.

71 Jlabopamopuas paboma «Bvisenenue npusznaxkoe cxoocmea 1 0 0.5 05.03.2025
3ap0()blmeﬁ NO360HOYHBIX HCUBONMHBIX)

79 Pa3mHOKeHNe 1 pa3BUTHE PACTECHUI. ﬂa6opamopucym paboma 1 0 05 10.03.2025
«CmpoeHue Op2aHOB8 PA3MHONICEHUA 6bICULUX DACIMEHUU))

73 VcTopust CTAaHOBJICHUS M Pa3BUTHSI TCHETUKU KaK HAYKU 1 0 0 11.03.2025




OCHOBHBIE TTIOHSATHS U CHUMBOJBI TEHETHUKH. ﬂa6ogzam0gzna;l

74 5 1 0 0.5 12.03.2025
paboma_«/Ipozoduna Kak 00beKm 2eHemuyYecKux UCCie008aruiLy
3aKOHOMEPHOCTH HACIEAOBaHUS TPU3HAKOB.

75 MoHoruOpuaHoe CKpeuBaHue. 1 0 05 17.03.2025
Ipaxmuueckas paboma "Hzyuenue pe3yabmamos MoHO2UOPUOHO2O
CKpewusanua y oposodunot”

76 [{uToTorMYeCcKrue OCHOBBI MOHOTHOPUIHOTO CKPEIIIUBAHHUSI 1 0 0 18.03.2025

77 Ananmuzupylomiee cKpeuiBanne. HermoiHoe Jo0MUHUPOBaHUE. 0 0 19.03.2025
JurnbpuHOe CKpelinuBaHue.

78 Ipaxmuueckas paboma «Vzyuenue pe3yavmamos 0ueubpuoHo2o 1 0 0.5 02.04.2025
CKDeWUBAHUA Y OPO30(DUNLLY

79 [{uTonornyeckne OCHOBBI TUTHOPUTHOTO CKPEITUBAHMS 1 0 0 07.04.2025

80 CueruieHHOE HaclleJIOBaHHE MTPU3HAKOB 1 0 0 08.04.2025

81 XpOMOCOMHasl TEOpUs HACIIECTBEHHOCTH 1 1 0 09.04.2025

82 I'eneruka mnoina 1 0 0 14.04.2025

83 I'enoTHm Kak meaoCTHAs CUCTEMA 1 0 0 15.04.2025
I'eneTnueckuii KOHTPO a3 aCTECHHM 0

84 HETUYECKUM KOHTPOJIb Pa3BUTHS PACTEHUH, )KUBOTHBIX U 1 0 0 16.04.2025
yeJI0BeKa

85 N3menunBOCTh IpU3HAKOB. BUIBI H3MEHYMBOCTH 0 0 21.04.2025

86 MoaudukanroHHass K3MEHUYNBOCTh 0 0 22.04.2025
BapuanunoHHBIN psii 1 BapUaliMOHHAsT KpUBasl.

87 Jlabopamopnas pav60ma «Hccnedosanue 3axonomeprocmell 1 0 05 23.04.2025
MoOudurxauuonnoti uzmenyugocmu. Ilocmpoenue sapuayuono2o
pA0a U 8APUAYUOHHOU KDUBOUY
T . Kom0

88 €HOTHUIINYECKAs] U3MEHYUBOCTL. KoMOMHAaTUBHAA 1 0 0 98.04.2025
U3MEHYUBOCTH

89 MyrainmoHHast UK3MEHUYUBOCTD. [Ipakmuueckas paboma 1 0 05 99.04.2025
«Mymayuu y Opozoghunsl (1a 20moesblx MuKponpenapamax) »
3 .0

90 AKOHOMEPHOCTH MYTAIMOHHOTO TpoIecca. DMUTeHETUKA U 1 0 0 30.04.2025
SITUTE€HOMUKA

91 T'enetuka yenoBeka. [Ipaxmuueckas paboma « Cocmagnenue u 1 0 05 05.05.2025

AHAU3 POOOCIIOGHOUY




92 MeTtoasl MEAUIIMHCKON NeHETUKHU 1 0 06.05.2025

93 3HayeHNEe MEIULIMHCKON T€HETUKHU BUHpeI[OTBpaH_[eHI/II/I u 1 0 07.05.2025
JIEUEHUU T€HETHYECKUX 3a00JIEBAHNI YeIOBEKA
OCHOBHBIE ITIOHATHS CEJIEKIIUH.

9 Jlabopamopnas paboma « Hzyuenue copmog KyibmypHbix 1 0.5 12.05.2025
pacmenuﬁ u I’ZODOO ()OMCZLMHMX HCUBOMHBIX)

95 MeTtomp! ceneKIIMOHHON pabOTHI. J]a6f)pamopnaﬂ paboma 1 05 13.05.2025
«steﬂue Memodoe cejleKkuuu pacmeHuu)

96 JlocTKEeHUS CeNIEKIINN PACTCHUH | )KI/IBO”l:HI)IX. 1 0 14.05.2025
Hpaxmuuecxaﬂ pa60ma ((HDMGMGKCI pacmeruu)

97 CoxpaHeHue, U3y9YeHNE U UCTIOIh30BaHUE T'EHETHICCKUX 1 0 19.05.2025
pecypcoB

98 broTtexHoMOTHSI Kak Hayka W OTPaCiib MPOU3BOJICTBA. 1 05 90.05.2025
HDCZKWZMH@CKCUZ pa60ma ((HS’V'!@HM@ 06’b€7<'m06 6u0mexH0ﬂ02uu»

99 OcHOBHBIE HANIPABJICHUSI CHHTETUIECKON OMOJIOTHH. 1 0 21.05.2025

100 XPpOMOCOMHAsI ¥ T€HHAsI HHKEHEPHSI. 1 0 26.05.2025

101 MenuuuHckre OMOTEXHOIOT UH. 0 27.05.2025

102 Pe3epBqun71 ypok. [ToBTopenue, o6o01eHne, cucTeMaTru3aus 1 0 98.05.2025
3HAHUHI

OBIIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 102 14




11 KJIACC

KoaunuyecTBo yacoB DJIeKTPOHHBbIE
Ne Hara
Tema ypoka nugposbie
n/m Bcero | Konrtpoabnbie | IIpakTnueckue H3y4YeHUs
o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchbl

OpouoronHast reopust Y. Jlappuna 04.09.2024

JIBroKyIiue cuibl 3BoJIoLMK BUoB 1o Y. JlapBuny 05.09.2024
3 boprba 3a CYHIfCTBOBaHI/Ie, €CTECTBEHHBIN U 1 06.09.2024

HCKYCCTBEHHBIH 0TOOD
4 @OopMHUpPOBAHNE CHHTETUYECKON TEOPUHN IBOJIFOLIUU. 1 09.09 2024
5 DTarbl 3BOIOIMOHHOTO MPOIECCca: MUKPOIBOIIOIHS U 1 10.09.2024

MaKpPOIBOJIOIHS
6 [Tomynsammst — smeMeHTapHasi € IMHUIIA SBOJTIOIIHHI 1 11.09.2024

3akoH reietuyeckoro paBHosecus [[x. Xapau, B.
7 | Baiiubepra. 1 05 16.09.2024

ﬂa60pamopnaﬂ pa60ma «Buvissnenue uzmenyusocmu y

ocobeti 00H020 6Uday
3 DnemMeHTapHbIe (PAKTOPHI HBOJIIOLIUH. 1 17.09.2024
9 Dddext ocHoBarens. DPpdexT OyThUIOUHOTO 1 18.09.2024

TOPJIBIIIKA
10 Murpanuu. M3onsuuu nonyssnuii: reorpadudeckas, 1 93.09.2024

Oouosoruyeckas
1 EctectBennslit 0T00p — Hampapistouil GpakTop 1 94.09.2024

HBOJTIOIHUH.

I1 i .
1p ~ [MMonosoif orbop 1 25.09.2024

[Ipucrnoco6aeHHOCTh OPraHU3MOB KaK pe3ylbTaT
13 MUKPOIBOJIOLUH. Jlabopamopuas paboma «H3yuenue 1 05 30.09.2024

apomopg o306 u uouoaoanmayuil Y pacmeruil u

HCUBOMHBIX))




[Tpumeps! TpUCTIOCOOICHHUH Y OpPTraHU3MOB:
Mopdororudeckue, (PU3H0IOTHIECKHUE,

14 OMOXMMHUYECKHE, IOBEIeHUECKUE. Jlabopamophasi 1 0.5 01.10.2024
pa60ma «Hpucnoco6ﬂeﬂuﬂ OpP2AHU3MO6 U UX
OMHOcCUmeJlbHaA ueﬂecoo6pa3ﬂocmb»
Bup, ero kpurepuu u cTpykrypa. Jlabopamopuas
15 paboma «CpagHenue 8udo8 o Mop@doao2udecKkomy 1 0.5 02.10.2024
Kpumepuoy
16 CrpykTypa BUjA. 1 07.10.2024
17 BunooOpa3oBaHue Kak pe3yslbTaT MUKPOIBOIIOLUH. 08.10.2024
18 CBs13b MUKPO3BOJIIOLUH U SITUAEMHOIOTHH. 09.10.2024
19 MakposBosmtonus. [TaneoHTon0rnuecKkne MeToIbl 1 14.10.2024
W3YYCHUS IBOJTFOITHH.
20 buoreorpaduyueckuie MeTOIbI H3ydEHUS SBOJIOIHH. 1 15.10.2024
21 OMOpHOJIOrHYecKHUe U CPAaBHUTEIBHO- 1 16.10.2024
MOP(OJIOTHISCKHE METO bl H3YICHHUS IBOJTFOIHH.
99 MoJtekyIIIpHO-TeHETHYEeCKHEe, OMOXUMHUYECKUE U 1 91.10.2024
MaTeMaTHYECKHE METO bl H3YYCHHSI SBOJTIOIUN
23 OO6mre 3aKOHOMEPHOCTH YBOJTIOIUH 1 22.10.2024
24 AnantuBHas paguanvs. HepaBHOMEpHOCTb TEMIIOB 1 93.10.2024
SBOJIIOLIA
25 HaydHple runoTe3bl NporCXOKIASHUS KU3HA Ha 3emiie 1 05.11.2024
26 JloHayuyHBbI€ MIPEACTABICHUS O 3aPOKICHUH KUZHU 1 06.11.2024
27 OCHOBHBIE ATaIlbl HEOPraHUYECKON IBOJIOILIUU 1 11.11.2024
28 ['unoTessl 3apoXKaCHUS KUZHHA 1 12.11.2024
Uctopus 3eminu 1 METOABI €€ U3yUEeHHUS.
29 Jlabopamopuas paboma «H3yuenue u onucanue 1 0.5 13.11.2024
uckKonaemvlx ocmamrKoes ()peGHux Op2aAHU3MOB)»
30 HauanbHsbie 3Tanbsl opraHUu4ecKoil 3BOJTIOLINT 1 18.11.2024
31 OBOJIOLUS DYKApPHOT. 1 10.11.2024




OCHOBHBIC ATaIIbI 9BOJIIOLUHA PACTUTCIIBHOI'O MHUpa.

32 Ipaxmuueckas paboma «Hzyuenue ocobennocmetl 1 0.5 20.11.2024
CMPOEeHUA pacmeﬂuﬁ PA3HbBIX Omdeﬂoe»

33 OCHOBHBIE ATAITBI 3BOJIOIUY JKUBOTHOTO MUPa 1 25.11.2024
DBOJIIOIUS JKUBOTHBIX.

34 Ipaxmuueckas paboma «M3yuenue ocobennocmetl 1 0.5 26.11.2024
CIMPOEHUSL NO3BOHOUYHBIX HCUBOMHDBIX)

35 PazButue xu3HM Ha 3eMiie IO 3paM U IIeproaMm 1 27.11.2024
MaccoBble BBIMUPAHUS — DKOJIOTHYECKAE KPU3UCHI

36 P P 1 02.12.2024
MIPOIILIOTO
CoBpeMEHHBIN DKOJIOTHYECKUH KPU3UC, €r0

37 P P 1 03.12.2024
0COOEHHOCTH

38 CoBpeMeHHas cHCTeMa OPraHUmIeCKOro MPOIIIOTo 1 04.12.2024

39 OCHOBHBIE CUCTEMATHICCKUE TPYIIIBI OPraHU3MOB 1 09.12.2024

40 AHTpPOTIONIOTHS — HayKa O YeJIOBEKe 1 10.12.2024

41 PazButHe npeacTaBiaeHUt 0 MPOUCXOKICHUN YSIIOBEKA 1 11.12.2024
MecTo 4elioBeKa B CHCTEME OPraHuIeCKOro MUpa.

42 ﬂa60pamopnaﬂ pa60ma ((HS’V’!@HM@ OCO6€HHOCWl€u l 05 16122024
CMPOEHUA cKellema 4enoeeKda, CeA3aHHblX C
npﬂmoxoofcdenueM»

43 JIBIOKyIIIME CUITBI aHTPOIIOTEHE3a 1 17.12.2024
CooTHolIeHNE ONOJIOTHYECKUX U COLIHANIbHBIX

44 t 1 18.12.2024
(aKTOPOB B aHTPOIIOreHE3e

45 OCHOBHBIE CTaJIUX AHTPOIIOTEHE3A. 23.12.2024

46 [TameoreneTrka U majgeoreHOMHUKA. 24.12.2024

47 DBOJIIOLMS COBPEMEHHOTO YEJIOBEKA. 25.12.2024

48 Yenoseueckue pacsl. prmmuqecmﬂ paboma «H3yuenue 1 05 13.01.2025
KoJlocu4ecKux adanmauuu yejnoeexkay

49 MexauciuniInHapHble METOAbl aHTPOTIOJIOTUN 1 14.01.2025
3apoxkIeHUE U PA3BUTHE DKOJIOTHH.

50 PO P 1 15.01.2025




Metoabl 3k0JI0THN. Jlabopamophas paboma «HUzyuenue

51 N 1 0.5 20.01.2025
Memo006 IKON02UHECKUX UCCTICO08AHUILY
52 3HaueHue KOJOTUYECKUX 3HAHUMN U1 YEJIOBEKa 1 21.01.2025
53 Dkonoruveckue GpakTopsl. 22.01.2025
Abunotnueckue pakTopsl. CBET KaK IKOJIOTUICCKUI
54 baxrop. Jlabopamopnas paboma «Bvisignenue 1 0.5 27.01.2025
I’ZDMCI’ZOCO6JZ€HMIZ OpP2aAHU3MOB K BIUAHUIO ceema)
Abunotnueckue pakropsl. Temneparypa Kak
55 AKOJIOTHUECKUN (haKTop. ) 1 05 28.01.2025
ﬂa60pamop1—taﬂ pa60ma «Bvissnenue nDMCﬂOCO6]Z€HMM
Op2aAHU3MOB K 6IUAHUIO memnepanypbl»
Abunotnueckue pakropsl. BraxHoCTh Kak
56 AKOJIOTMYECKU (hakTop. 1 05 29 01.2025
ﬂa60pamopl-ta;z pa6oma «Anamomuyeckue ocobennocmu
pacmez—tuﬁ U3 pA3HbIX mecm obumanusy
57 Cpenpl oOuTaHUs OPraHU3MOB. 1 03.02.2025
58 buonornueckue puT™mel. 1 04.02.2025
59 JKusnennsie GopMBbI OpraHU3MOB. 1 05.02.2025
60 buotuueckue GpakTophl. 1 10.02.2025
61 3HaueHne OMOTUYECKUX B3aUMOIECUCTBUN IS 1 11.02.2025
CYIIECTBOBaHUS OPraHU3MOB B cpeic OOUTaHUS
62 DKOJIOTHYECKHE XapaKTEPUCTUKH TTOIYIISIIIH 1 12.02.2025
63 OcHoBHBIE TIOKA3aTeNN MOMYIIALNUNA: YUCICHHOCTD, 1 17.02.2025
IJIOTHOCTh, BO3pPACTHAS U MIOJIOBAs CTPYKTYpa
64 OcHoBHBIE TIOKa3aTeNN MOMYIALUN: POKIAEMOCTD, 1 18.02.2025
MPUPOCT, TEMIT POCTA, CMEPTHOCTh, MUTPALIUU
65 OKoJoru4ecKas CTpyKkTypa MOIMYJISIIUY 19.02.2025
66 JlnHaMMKa TOMYJISALUU U €€ peryasanus 24.02.2025
KpuBsie pocta unciaeHHOCTH nonynsauuu. Kpusbie
67 BBDKUBaHUSL. 1 25.02.2025




DKOJOrHYeCcKas HUIlla BUIA. Jlabopamophas paboma

68 N 1 0.5 26.02.2025
((HDI/ICI’ZOCO6]Z€HM}Z CEeMAH pacmeHUuu K pacceierHuron
69 Bun xak cucrema momynsiuit 1 03.03.2025
70 3aKOHOMEPHOCTH MOBEIEHUS M MUI'PALIMNA AKUBOTHBIX 1 04.03.2025
71 Coo011ecTBO OpraHu3MOB — OHOIICHO3. 1 05.03.2025
72 DKocHUCTeMa KaK OTKPBITasi CUCTEMA. 1 10.03.2025
73 KpyroBopoT BemiecTB 1 MOTOK SHEPTHH B SKOCUCTEME. 1 11.03.2025
74 OcHOBHBIE TIOKA3aTETN YKOCUCTEMBI. 1 12.03.2025
75 DKOJIOTHYECKUE TTUPAMUJIBI. 1 17.03.2025
76 N3meneHnst coo0IIeCTB — CYKIICCCHH. 1 18.03.2025
77 [Tpupoaueie C)KOCI/IETGMI)I. DKOCHUCTEMBI 03€P U PEK. 1 19.03.2025
DKOCHUCTEMBI MOPEN U OKEAHOB
78 HpI/Ip?)IHI)Ie 9KOCHUCTEMBI. DKOCHCTEMBI TYHJP, JIECOB, 1 02.04.2025
CTETICH, ITyCThIHb
79 AHTPOTIOTEHHBIE YKOCHUCTEMBI 1 07.04.2025
Ypb603KOCHCTEMBL.
80 Ipaxmuueckasn paboma «Hzyuenue u onucanue 1 0.5 08.04.2025
VD603KOCqu€Mbl))
81 3aK0H0MePHOCT£/I (bOopMHUPOBaHHUST OCHOBHBIX 1 09.04.2025
B3aMMO/ICHCTBHIA OPraHU3MOB B SKOCHCTEMAX
MexaHu3MBbl BO3ICHCTBUS 3arpsiI3HEHUN pa3HBIX THUIIOB
82 Ha CyOOpPraHM3MEHHOM, OpPraHU3MEHHOM, 1 14.04.2025
MOTMYJISIIIUOHHOM U 3KOCUCTEMHOM YPOBHSIX
83 buocdepa — obmerianerapaast 0601049Ka 3eMiu 1 15.04.2025
84 Yuenue B. U. Bepnaackoro o 6uocdepe 1 16.04.2025
85 3aKOHOMEPHOCTH CYILIECTBOBaHUS OHOChEpHI. 1 21.04.2025
86 KpyroBopoTs! BemecTs 1 OMOT€OXUMHUECKUE LIUKIIBI. 1 22.04.2025
87 3oHanpHOCTH OHOchepsl. OCHOBHBIE OMOMBI CYIIIH. 1 23.04.2025
88 YcToiunBOCTh OHOChEpHI. 1 28.04.2025
89 DKOJIOTUYECKHE KPU3HUCHI M UX IPUUNHBI. 1 29.04.2025




90 BosneiicTBue yenoBeka Ha 6uochepy 1 30.04.2025

91 AHTponorueHHoe BO3JICHCTBHE HA PACTUTEIIbHBIA U 1 05.05.2025
YKHUBOTHBINA MHP.

92 Oxpana npupobl. 1 06.05.2025

93 OCHOBHBIC IPUHIIUIIBI YCTOWIHUBOTO Pa3BUTHUS 1 07.05.2025
YeII0OBEYCCTBA U TIPUPO/IBI.

94 PanmonaibHOE MPUPOIOIIOIE30BAHUE U COXPAHECHUE 1 12.05.2025
OMOJIOTMYECKOT0 pa3HO00pa3ust 3eMIIu.

95 O06001enue mo Teme ) 1 13.05.2025
«MHKpPO3BOJIIONUSA U €€ pe3yIbTaThD)

96 O6001menue mo Teme ) 1 14.05.2025
«Maxpo3BOJTIOIUS U €€ pe3ybTaThDy

97 O06001menue mo Teme 1 19.05.2025
«[IpoucxoKIeHIE U Pa3BUTHUE KU3HH Ha 3eMJie»

98 O60061eHue 1o Teme 1 90.05.2025
«[IpouncxoxaeHne 4eaoBeKa — aHTPOTIOTCHE3

99 O06o0menue 1Mo Teme «IKOJIOTUsS — HayKa O 1 91.05.2025
B3aMMOOTHOIICHHUSX OPTaHU3MOB)

100 O606mmenue mo Teme «OpraHu3Mbl U cpesia OOUTaHUS 1 26.05.2025

101 O06o001meHune mo Teme «IKOJIOTHS BUJIOB U TOITYJISITUI 1 27.05.2025
O60061eHue o Teme

102 1
«buocdepa — rmobaibHas IKOCHCTEMAY

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 7.5







YUYEBHO-METOJMYECKOE OBECIIEYEHME OEPA30OBATEJBHOI'O
MPOLIECCA
OBSIBATEJILHBIE YYEBHBIE MATEPHUAJIBI JUISI YYAEHUKA

* buonorus, 10 knacc/ [Taceunuk B.B., Kamenckuit A.A., Py6uioB A.M. u npyrue; noa
penakiueit [laceunuka B.B., Akunonepnoe o6miectBo «M3narenbectBo «IIpocBeienuey
* buonorus, 11 knacc/ [Taceunuk B.B., Kamenckuit A.A., PyorioB A.M. u npyrue; noj
penakiueit [laceunuka B.B., Akunonepnoe o6mectBo «M3narenbectBo «IIpocBeienuey

* buonorus. buonorudeckue cuctemsl u npoueccsl, 10 knacc/ Tepemon A.B.,
[Terpocora P.A., O011ecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO «OI]
MHEMO3HA»

* buonorus. buonorudeckue cuctemsl u nponeccsl, 11 knace/ Tepemon A.B.,
ITerpocora P.A., O01iecTBO ¢ orpaHU4eHHON 0TBETCTBEHHOCTHIO «OL]
MHEMO3HNHA»
buonorus 10 kinacc, yriny0n€nnslii ypoBens, [laceunuk B.B.,Kamenckas A.A., PyOios

A.M. u ap.UznarensctBo "[IpocBenienue"”

METOINYECKHUE MATEPHUAJIBI UIA YUUTEJIA

MeToauueckie mocoous

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

bu6mmorexa IIOK






