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MHNOACHUTEJBbHASA 3AIINCKA

[Iporpamma mo yueOHOMY Tipeamety "buonorusa" (mamee - OWoJOTHsS) Ha YPOBHE CpEIHETO
obmiero oOpazoBanus pazpaborana Ha ocHoBe DenepanbHOTO 3akoHa OT 29.12.2012 Ne 273-®3 «O06
obpaszoBannu B Poccuiickoii ®Denepanun»y, ®PI'OC COO, KonHmenmuu mnpenomaBaHusi Y4eOHOTO
npeamera «brosorus» u OCHOBHBIX MOJOKEHUH (enepanbHoil paboueii mporpaMMbl BOCITUTAHUS.

VYuebnsiii peamer «buosorusy yrinyonéHHoro ypoHs u3ydeHus (10—11 kmaccel) siBisieTcs
OJHUM U3 KOMIIOHEHTOB TpeaMeTHOH obsactun «EcTecTBeHHO-HAayuHble NpeaMeThl». CorjiacHo
nonoxenusM GI'OC COO npodunbHble yueOHBIE MPEIMEThI, U3y4acMble Ha YIIIyOJEHHOM YpPOBHE,
SBIIIOTCST criocoOboM nuddepenimanuy oOydeHHs HA YpPOBHE CpeAHEro oOmmero oOpa3oBaHUs H
MpHU3BaHbl O0ECHEYUTh MPEEMCTBEHHOCTh MEXAY OCHOBHBIM OOILIUM, CPEIHUM OOIIUM, CPEeIHUM
npoeCCHOHATLHBIM U BBICIIUM 00pa3oBaHUEM. B ToO ke BpeMsi Kax/Iblii U3 3TUX Y4eOHBIX MTPEIMETOB
JOJKeH OBITh OPUEHTHUPOBAH Ha MPUOPUTETHOE pelieHHe o0pa3oBaTeNbHBIX, BOCHUTATENBHBIX U
Pa3BUBAIOIIMX 3a]1a4, CBSI3aHHBIX C MPOQOPHEHTAIMEH 00YJaIOIMXCs U CTUMYJIUPOBAHHEM HHTEpeca
K KOHKPETHOM O0O0JIaCTM HAy4YyHOTO 3HAHHUA, CBS3aHHOTO C OWONIOTHEH, MEIUIIMHOW, SKOJIOTHEH,
IICUXOJIOTHEH, CIOPTOM UJIM BOCHHBIM JIEJIOM.

[Iporpamma mo ywyebHomy mnpenmery "buonorus" maér mpenctaBieHue O LETUW U 3ajadax
u3ydyeHust ydeOHoro mnpenmera «buosorus» Ha yriyOJl€HHOM YpPOBHE, OIpEleNsieT 00s3aTelnbHOe
(MHBapuUaHTHOE) TPEIMETHOE COJIepKaHue, €ro CTPYKTYpHpOBaHHE IO pa3jienaM H TeMaw,
pacnpeziesieHue Mo KjaccaMm, peKOMEHIYeT IOCIEI0BATEIbHOCTh U3YyYEHHUs] y4eOHOro Marepualia ¢
y4€TOM MEXIPEAMETHBIX M BHYTPHUIIPEAMETHBIX CBSI3€U, JIOTUKU Y4eOHOTO MpPOIECcca, BO3PACTHBIX
ocobeHHOCTEH o0yJaromuxcsa. B mporpamMe mo 6uonoruu peaan3oBaH MPUHIIKIT IPEEMCTBEHHOCTH C
W3y4eHHeM OWOJIOTMM Ha YpOBHE OCHOBHOTO oOmero oOpa3oBaHusi, Onarojaps uemy
[IPOCMAaTPUBAETCS  HANpPABICHHOCTh HA  IOCIHEAYIOLIEe pPa3BUTUE OMOJOTMYECKUX  3HAHMIA,
OPUEHTHUPOBAHHBIX Ha (POPMHUPOBAHUE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHHUS, 3KOJOTHYECKOTrO
MBIIIEHUS], MTPEACTABICHUI O 30pOBOM 00pase »KU3HU, Ha BOCIUTAaHHE OEPEKHOTO OTHOILEHUS K
OKpy>Karoliel MpupoJHoH cpene. B mporpamme mo OuoOIOrMM Takke IOKa3aHbl BO3MOXKHOCTH
yuebHoro mpenmera «buonorus» B peamuzanuu TpeOoBanuit ®PI'OC COO k mnIaHUPyEeMbIM
JTUYHOCTHBIM, MeETalpeJIMeTHbIM M TMPEAMETHBIM pe3yinbTaTaM oOy4deHHs U B (POpMHpPOBAHUU
OCHOBHBIX BHJIOB Y4€OHO-TI03HABATEIbHOU JAEATEIbHOCTH OOYYarOIIMUXCS 110 OCBOCHUIO COJIEP’KaHUs
OMO0JIOrNYecKOro 00pa3oBaHus Ha YpOBHE CpeJHEro oouiero o0pa3oBaHusl.

VYuebnsiii mpeamer «buonorus» Ha ypOBHE CPEIHET0 OOIIero 00pa3oBaHUs 3aBEpPIIACT
Ouosiornyeckoe oOpa3oBaHHE B INKOJIE W OPUEHTHPOBAH HAa pACIIMpEHHE U YyriIyOJeHWe 3HaHuM
o0yyaroluxcsi 0 KUBOW MPUPOE, OCHOBAX MOJIEKYJISIPHON M KJIETOYHON OMOIOrHM, SMOPUOJIOTUH U
OMOJIOTUHU Pa3BUTHS, TEHETUKH, CEIEKIINU, OMOTEXHOJIOTUH, IBOJIOLMOHHOIO YYEHHS U 3KOJIOTHH.

N3yuyenne yueOHoro mnpenmera «buonorusi» Ha YriiyOJ€HHOM YPOBHE OPHEHTHPOBAHO Ha
MOJIFOTOBKY OOyYaromuXcs K MOCIEIyIOIEMY MOTyYeHHIO OMOIOTHYECKOro 00pa3oBaHMs B By3ax U
OpraHM3alusax cpeaHero mnpodeccruoHaabHoro obpazoBaHus. OCHOBY €ro COJEp)KaHHs COCTaBIsET
cucreMa OMOJIOTMYECKUX 3HAHUH, MOJyYEHHBIX NMPU U3YYCHUHM OOYYaIOUIMMHCS COOTBETCTBYIOIIMX
CUCTEeMAaTUYECKUX Pa3/esioB OMOJOTUU Ha YpOBHE OCHOBHOrO o0miero odpasosanus, B 10—11 kmaccax
9TH 3HAHUS MOJIYYaAIOT pa3BUTHE. Tak, pacIIMpeHbl U yriIyOaeHbl OMOJOTHYECKUE 3HAHUS O PACTEHUSIX,
KUBOTHBIX, TIpubax, OakTepusx, OpraHu3Me uYelOBeKa, OOIIUMX 3aKOHOMEPHOCTSAX >KHU3HH,
JIOTIOJTHUTEBHO BKJIIOUYEHBI OMOJIOTUYECKHE CBEAECHUS IPHUKIAJTHOTO M IOMCKOBOIO XapakTepa,
KOTOpbIE€ MO>KHO MCIOJIb30BaTh Kak OPUEHTUPHI AJIs Mocheayroniero Beioopa npodeccuu. BozmosxkHa
TaK)Ke€ WHTEerpauuss OMOJIOTMYECKUX 3HAHUH C COOTBETCTBYIOIIMMH 3HAHHMSIMH, MOTYYEHHBIMHU
00yyarolUMUCs NpU U3y4eHUU (HU3UKHU, XUMHUH, reorpaduu 1 MaTeMaTUKH.

CtpykTypa nporpaMmmsl 1o yueOHomy npeamery "buonorus” oTpaxaer CHCTEMHO-YPOBHEBBIN U
ABOJIONMOHHBIA TOAXOMbI K w3ydeHuro Owuojorun. CoOTrjJacHO UM, H3Yy4alOTCd CBOWCTBA U
3aKOHOMEPHOCTH, XapaKTEpHBIE JUIsl JKMBBIX CHCTEM pPAa3HOTO YPOBHS OpTaHU3aIMH, 3BOJIIOLUU
OpraHUYECKOTO MHUpa Ha 3eMJjie, COXpaHCHHsI OMOJIOTMYECKOro pa3HooOpasus rmiaHeTel. Tak, B 10
KJIacce M3y4yaroTCsl OCHOBBI MOJICKYJSIPHOM M KJIETOYHOW OWONOTHH, SMOPHOJIOTMM M OHOJOTHU
pa3BUTHSA, TEHETHUKU U CENEKLUUU, OMOTEXHOJOTUU U CHHTETUYECKOW OWOJIOrMH, aKTyalIH3UpPYIOTCS
3HaHUA OOYYaromMXcs Mo OOTaHWKE, 300JI0THH, aHATOMUHU, (u3nonoruu yenoBeka. B 11 kmacce
M3Y4aroTCsl BOJIIOIMOHHOE YU€HHE, OCHOBBI SKOJIOTHH U yueHue o buocdepe.



VYuebublii npeamer  «buonorus»  mpu3BaH  O0ECIEYUTH  OCBOCHHE  OOYUYarOIIMMUCS
OMOJOrMYECKUX TEOPUN M 3aKOHOB, UJEH, MPUHIMUIIOB U MPaBWI, JIEKAIIUX B OCHOBE COBPEMEHHOMN
€CTECTBCHHO-HAYYHON KapTHHBI MUPA, 3HAHUA O CTPOCHHH, MHOTOOOPAa3UH M OCOOCHHOCTSIX KIIETKH,
Oopranusma, TMONyJsluu, OWOIEHO3a, SKOCUCTEMbI, O BBIJAIOIIMXCA HAYYHBIX JOCTHIKCHMSX,
COBPEMEHHBIX HCCIICIOBAHMSIX B OWOJIOTMH, TPHUKIAIHBIX AaCMEKTaX OWOJIOTMYECKUX 3HaHWU. Jls
pa3BUTHA U MOJJIEPXKAHUS UHTEpeca 00yJarommXcsi K OMOJIOrMU HApSAAY CO 3HAUUTENbHBIM 00BEMOM
TEOPETUYECKOI0 MaTepuaja B COJACPKAHUHU MPOTPaMMbl IO OHMOJIOTUU MPETyCMOTPEHO 3HAKOMCTBO C
WCTOpHUEH CTAHOBJICHUS U PA3BUTHUS TOM WM WHOW o0jacTu OMOJOTHH, BKIIAJOM OTEYECTBEHHBIX U
3apyOeKHBIX YUEHBIX B PEIICHNUE BAKHEUITUX OMOIOTUYSCKUX U IKOJIOTHYECKUX MPOOIIEM.

Lenp u3yuenuss yueOHoro mnpeamera «buonorus» Ha yriyOJ€HHOM YpPOBHE — OBJaJICHUE
00y4aIOIUMUCS 3HAHUSIMA O CTPYKTYPHO-(DYHKIIMOHAILHON OpraHHW3aIlMy KHBBIX CHUCTEM Pa3HOTO
paHra M mnpuOOpeTeHHE YMEHUN WCIOJIb30BaTh 3T 3HAHUSA B (HOPMHUpPOBAHMHM UHTEpeca K
onpeaenéHHol 00acTu MPOoeCCUOHATBLHON EATEIBHOCTH, CBI3aHHOW ¢ OMOJIOTHEH, WM K BEIOOpPY
y4eOHOro 3aBeIeHUs I MIPOJOJIKEHHS OMOJIOTUYECKOT0 00pa30BaHus.

JocTiokenne 1enu u3ydeHus: ydeOHoro mnpenmera «buosorusi» Ha yriyojJ€HHOM ypOBHE
o0ecreunBaeTcs peleHueM CIeAYyoInX 3a1ayu:

OCBOCHHE OOYYAIONIUMUCS CHUCTEMBI OHMOJIOTHUECKHUX 3HAHUH: 00 OCHOBHBIX OHMOJIOTHYECKHX
TEOpUAX, KOHLEMIMUAK, THUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSX U TpaBHIaX, COCTaBISIOLINX
COBPEMEHHYIO €CTECTBCHHO-HAYYHYIO KapTUHY MHpa; O CTPOSHUH, MHOTOOOpa3uu M OCOOCHHOCTSIX
OMOJOrMYeCKHX CHUCTeM (KJIeTKa, OpraHu3M, TMOMyJslus, BUJ, OUOreoleHo3, Ouocdepa); o
BBIJIAIOIIUXCSL OTKPBITUSX U COBPEMEHHBIX UCCIICIOBAHUIX B OUOJIOTHH;

O3HaKOMJIEHHE OOYYalolUXcs ¢ METOJaMU TMO3HAHMS KUBOW MPUPOJBI: HUCCIEI0BATENIbCKUMHU
MEeTOAaMHi OMOJOTUYECKUX HAYK (MOJIEKYJSIPHOW M KJIETOYHOW OMOJIOTHHU, SMOPUOJIOTUN U OHOJIOTUN
pa3BUTHSA, TEHETHUKU M CENeKIHH, OMOTEXHOJIOTUH M CHUHTETUYECKON OHOJOTHH, MaJeOHTOJOTHH,
9KOJIOTHH ); METOJIaMHU CaMOCTOSITEILbHOTO TIPOBEICHUSI OMOJIOTUYECKUX UCCIEAOBaHUN B JIa0OpaTOpPUH
U B ipupojie (HaOIroaeHne, N3MepeHne, YKCIIEPUMEHT, MOJISITUPOBAHUE);

OBJIQJICHUE OOy4YalOIMMMHCS yMEHHUSMU: CaMOCTOSITEIbHO HAaXOJuTh, AaHAIM3UPOBATh U
WCIOJIb30BaTh OMOJOTHYECKYI0 HH(POPMAINIO; TOIb30BaThCS OWOJIOTMYECKON TEPMHHOJIOTHEH U
CUMBOJIMKOM; YCTaHABJIMBATh CBS3b MEXKIY Pa3BUTHEM OHOJIOTHMH U COIMATHHO-?KOHOMHYECKUMHU U
HKOJIOTMUECKUMHU TPOoOJIeMaMH YEIOBEYECTBA; OIEHMBATh TOCJIEICTBUS CBOEH JIESATENbHOCTH IO
OTHOIIECHUIO K OKpY’Karollell MpUpoaHOH cpejie, COOCTBEHHOMY 3710POBbIO U 3/10POBbIO OKPYKAIOIIUX
moaeil; 000CHOBBIBaTh U COOMIOAATh Mephl MPO(GUIAKTUKM WH(EKIIMOHHBIX 3a00JeBaHUM, MpaBuiia
MOBEJIEHUs B TIPUPOJIE W OOeCredeHHs Oe30MacHOCTH COOCTBEHHOM JKM3HENCSATEIHLHOCTH B
Ype3BBIYANHBIX CUTYAIMSIX TPUPOJHOTO M TEXHOTCHHOTO XapaKTepa; XapaKTepU30BaTh COBPEMEHHbBIE
Hay4yHbI€ OTKPBITUS B 001acT OMOJIOTUH;

pa3BUTHE Yy OOYyYarOMIMXCS HWHTEIUIEKTYalbHBIX W TBOPYECKHX CIIOCOOHOCTEH B TIpoIecce
3HAKOMCTBAa C BBIJIAIOIIMMHUCS OTKPBITUSMU W COBPEMEHHBIMU HCCJICIOBAHHSMU B OHMOJIOTHH,
pelaeMbIMi €10 TpobdIeMaMH, METOJOJIOTHEeH OHOIOTUYECKOTO HCCIeIOBAaHUS, TPOBEACHUS
OKCTIICPUMEHTAIBHBIX ~ HMCCIEOBAHWUW,  pEIIeHWs]  OWOJOTMYECKHMX  3a71ady,  MOJECITHPOBAHUS
OMO0JIOTNYECKUX 0OBEKTOB U MPOIIECCOB;

BOCIIUTaHUE Y OOYYArONIUXCS IIEHHOCTHOTO OTHOIICHHS K JKMBOW MPHUPOJE B IEJIOM H K
OTJENbHBIM €€ 00BEKTaM M SIBICHUAM; (POPMUPOBAHUE IKOIOTUUYECKOUN, TCHETUYECKON IPaMOTHOCTH,
o01elt KyIbTyphl OBEICHHS B IPUPOJIC; MHTETPAIlMN €CTECTBEHHO-HAYYHBIX 3HAHUIA;

npuoOpeTeHne OOyYaAIOUUMHUCS KOMIIETEHTHOCTH B PAIlMOHATBLHOM MPHPOAONOIB30BAHUN
(cobmroenre TpaBUJI TIOBEICHHS B TIPHUPOJIE, OXPaHBl BHJIOB, PKOCHUCTEM, OHOc]epbl), COXpaHCHUH
COOCTBEHHOTO 37I0POBBSI W 3JIOPOBBS OKPYXAIOMIMX JIOAeH (coOmomeHuss Mep NpOoQUIaKTHKU
3a0oneBaHui, oOecnedyeHne OE30MacHOCTH JKU3HENEATEIbHOCTH B YPE3BBIYAMHBIX CHUTYalMsIX
MPUPOJHOTO M TEXHOTCHHOTO XapaKTepa) Ha OCHOBE HCIOJIB30BaHUs OHMONOTHMYECKHX 3HAHUN U
YMEHHUH B MOBCEAHEBHOM JKU3HH;

CO3/IaHHe  YCIIOBUU IS  OCO3HAaHHOTO  BBIOOpa  OOYYalOUIMMUCS  WHAMBHIYaTbHOU
o0pa3oBaTeNbHOM  TPAGKTOPWUH,  CIOCOOCTBYIONIEH  TOCHIEnyronieMy  MnpodecCHOHATBHOMY
CaMOOTIPEIEIICHHUI0, B COOTBETCTBUU C HHIMBUyaTbHBIMUA HHTEPECAMU U MOTPEOHOCTSIMH PETHOHA.



Pabouass mporpamma mnpegMera copMHpPOBaHA ¢ Yy4deToM palodell HNporpaMmbl
BOCIIMTAHHUSA WIKOJBbI. [lenaror 6yaer UConb30BaTh BOCIUTATENbHBIA NOTEHIIMAT KaK0r0 ypoKa:

® YyCTAHABJIMBAThb  JOBEPUTENIbHBIE  OTHOLIEHUS  MEXAY  YYUTEIEM U YYCHHKaMH,
CIOCOOCTBYIOIIME IO3UTHMBHOMY BOCIPHATHIO YYalIUMHUCS TpeOOBaHWMH U TPOCHO y4HTEIs,
aKTUBU3ALMK UX [I03HABATEIILHON JEeSITENbHOCTH;

® MOOY)XJ1aTh MIKOJBHUKOB COOJIIOJATh Ha ypOKE OOIIENpPUHSATHIE HOPMBI MOBEACHHUS, MPaBHiIa
OOMICHHSI CO CTapIIUMHU (YIUTENSIMU) ¥ CBEPCTHUKAMU (IIKOJTHHUKAMH ),

® IPUBJIEKATh BHUMAHUE LIKOJbHUKOB K IEHHOCTHOMY acIleKTy M3y4aeMbIX Ha YPOKE SIBJICHUII,
OpPraHU30BBIBaTh pabOTy JETei ¢ COIMaIbHO 3HAUYMMOW MH(poOpMalmend — 00CyXIaTh, BHICKA3bIBATh
MHEHHE;

® JICTI0JIb30BaTh BOCIHUTATEIbHBIE BO3MOXHOCTU COJAEP)KAHUS Y4YeOHOro IpeiMeTra 4Yepes
JEMOHCTPALIMIO  JIETSIM IPUMEPOB OTBETCTBEHHOI'O, TPAXKIAHCKOTO IIOBEJEHUS, IPOSBIICHUS
YeJI0BEKOII00Us ¥ 100pOCEepAEYHOCTH;

® IPUMEHATh HAa YyPOKE WHTEPAKTHBHBIE (OPMBI PAaOOTHI: HWHTEIUICKTyalbHBIE HUIPHI,
JTUIAKTUYECKUN TeaTp, AUCKYCCUH, pabOThl B ITapax u Jp.;

® OPraHU30BbIBaTh II€(CTBO MOTHUBUPOBAHHBIX M JPYAUPOBAHHBIX YydalluXxcs HaJl HX
HEYCIEeBaIOIIUMHU OJHOKIACCHUKAMU;

® UHUIIMMPOBATH U MOAJEPKUBATh UCCIIEOBATEILCKYIO 1€ATEIbHOCTD IIKOJIBHUKOB.

OOmiee 4uCIIO YacoB, OTBEJICHHBIX HA M3ydeHHE OMOJIOTHH Ha YTIyOJIEHHOM YpOBHE CPEIIHETO
obmero oopazoBanus, coctaiseT 204 yaca: B 10 knacce — 102 gaca (3 vaca B Heaeno), B 11 kiacce —
102 yaca (3 yaca B HEZIENIO).

OT10op opraHu3allMOHHBIX (OPM, METOAOB U CPEACTB O0YUEHHUs OUOJIOTHUHM OCYILECTBIISETCS C
yu€ToM crneun(uKd €ro CoJepKaHWs W HAMPaBICHHOCTH HAa MPOJODKEHHE OHOIOTHYECKOTrO
00pa3oBaHMs B OpPraHU3ALUAX CPEJHETO MPOPECCHOHATIBHOIO U BBICILIET0 00pa30BaHuUs.

OO0s13aTeNIbHBIM  YCIIOBUEM TIpU OOyYeHHMH OHOJOTMM Ha YriayOlnEHHOM YpOBHE SIBISETCS
IpoBe/ieHue J1a00opaTOPHBIX M MpakTHYeckux pabotr. Takxke yuacTne 0OydaromuXcs B BBIIOJIHEHUHU
MIPOEKTHBIX U Y4eOHO-HCCIIEeI0BATEIbCKUX PA0OT, TeMaTHKa KOTOPBIX OINpPEAEsSeTCs] YYUTEIeM Ha
OCHOBE UMEIOIINXCS MAaTEPUAIbHO-TEXHUUYECKUX PECYPCOB U MECTHBIX MPUPOJHBIX YCIOBUH.

COJAEP/KAHUE OBYYEHUA

10 KJIACC

CopepxaHue NporpaMMmbl, BBIIEIEHHOE KYPCU80M, HE BXOIUT B IPOBEPKY I'OCYIAapCTBEHHOMN
utoroBou arrectanuu (I'NMA).

Tema 1. Bnosorus kak Hayka

CoBpemeHnHass Ouosiorus — KOMIUIEKCHasi Hayka. KpaTkas ucropusi pa3BUTHS OHOJIOTHH.
buonornveckue Hayku U U3ydaemble UMH MpoOieMbl. OyHIaMEeHTalIbHbIE, TPUKJIAIHbIE U TTIOUCKOBBIE
Hay4YHbIE UCCIIEIOBAaHUS B OMOJIOTHH.

3HayeHne OWONOTUM B (DOPMUPOBAHMM COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTHHBI MHpA.
[Ipodeccun, ca3annbie ¢ Ononorueld. 3HaueHre OMOJIOTUU B MPAKTUYECKON JIEATEIBHOCTH YellOBeKa:
MEIUIIMHE, CEIBCKOM XO3SIIICTBE, TPOMBIIIJIEHHOCTH, OXPAaHE IPUPOIBI.

JdemMoHcTpanuu

[Toptpetsl: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. [lapBun, V. I'apseit, I'.
Mennens, B. U. Bepranckuii, W. I1. [Tasnos, . U. Meunnkos, H. U. BaBunos, H. B. Tumodees-
Pecosckuit, JIxx. Yorcon, @. Kpuk, 1. K. benses.

Tabmuis! u cxeMmbl: «CBsi3b OMOJOTHH C APYTUMHU HayKamuy, «CrcreMa OMOJ0THYeCKUX HayK».

Tema 2. ’KuBble ccTeMbI U UX U3YYEeHHUE

JXuBble cuctembl Kak HpeaMmer H3ydeHHs Ouosioruu. CBONCTBA KMBBIX CHCTEM: €IMHCTBO
XMMHUYECKOTO COCTaBa, AUCKPETHOCTb M LIEJIOCTHOCTb, CIOXKHOCTb U YINOPSAOYEHHOCTh CTPYKTYPBHI,
OTKPBITOCTb, CaMOOpPraHU3alus, CaMOBOCIPOU3BENCHUE, PA3APAXKUMOCTb, W3MEHYUBOCTb, POCT U
pa3BUTHE.



YpoBHM  OpraHM3aluu  JKUBBIX  CHUCTEM:  MOJIEKYJISPHBIM,  KJICTOYHBIM, TKAHEBBIM,
OpTraHU3MEHHBIA, TOMYJSAIMOHHO-BUIOBOW, SKOCHCTEMHBINH (OMOTreOlEeHOTHYECKHM), Onoc(epHBIN.
[Iponecchl, mpoucxoasMe B KHUBBIX cucTemax. OCHOBHbIE NMPHU3HAKU KWBOro. JKu3Hb Kak (opma
cyliecTBoBaHMs Marepuu. Hayku, u3yuaroniyie )KuBble CHCTEMBI HA Pa3HBIX YPOBHAX OPraHU3aLUU.

N3ydyenne >KuUBBIX CHUCTeM. Meroabl Ouonornyeckoil Hayku. HaOmronenwe, wu3MepeHue,
JKCIIEPUMEHT, CUCTeMaTh3auus, MeraaHanu3. [loHaTne o 3aBUCHMMON M HE3aBUCHUMON IEPEMEHHOM.
[InanupoBanue skcnepuMenrta. [locraHoBka u mposepka runore3. Hynesas rumoresa. Ilonstue
BbIOOpKM U €€ gocToBepHOCTb. Pa3Opoc B Ouonoruuyeckux JaHHbIX. OIEHKAa J1OCTOBEPHOCTH
IIOJIYyYEHHBIX  pe3yibTaToB. IIpuuMHBI HUCKaXEHHUs pe3yapTaToB dKcrepumeHTta. llonsarue
CTaTUCTUYECKOIO TECTA.

JdemMoHcTpanuu

Tabmuuel u cxembl: «OCHOBHBIE NPHU3HAKH >KU3HW», «buonornyeckue cucremsl», «CBoiicTBa
KUBOU MaTepumn», «Y poOBHU OpraHU3alMU KUBOH NpUpobD», «CTpoeHHE )KUBOTHON KIIETKW», «TkaHn
KHUBOTHBIX», «CHCTEMBl OpraHOB 4YeJIOBEUECKOro opraHuszMay, «buoreouenos», «buochepar,
«MeToapl H3yUEHHUs] ) KUBOU ITPUPOIBI.

Ob6opynoBanue: nabopaTopHoe 00OpyJOBaHUE [UIs NPOBEIEHHs HaOIIOAEHUH, H3MEpeHM,
AKCIIEPUMEHTOB.

IIpakTnyeckas padora «/cnonp3oBaHUE pa3IUYHbIX METOIOB IIPU U3YYEHHUHU KUBBIX CUCTEM.

Tema 3. Buosnorus Kierku

Knerka — cTpykTypHO-(yHKIIMOHAJIbHAS €AMHULA kKUBOTO. McTopus oTKpbITHUA KineTKUu. PaGoThl
P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. Illneiinen, P. Bupxos). OcHoBHbIE
II0JIO’KEHUSI COBPEMEHHOM KJIIETOYHOM TEOPHH.

Metoapl  MOJNEKYISpHOM W KJIETOYHOW  OMOJOTMH:  MHUKPOCKOIHUSA, Xpomarorpadus,
aseKkTpodopes, METOJI ~ MEYEHbIX  aToMOB,  Ju(depeHraIbHoe  LHEHTPU(PYrUpOBaHUE,
KyJIbTUBUPOBAaHUE KIETOK. M3yuenue ¢huxcupoeannvix Kiemox. IIEKTPOHHAS MHMKPOCKOIUS.
Kongoxranvnasn mukpockonus. Bumanvhoe (npusicuznennoe) uzyuenue Kiemox.

JdemMoHcTpanuu

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

Tabnuis! u cxembl: «CBETOBOI MUKPOCKOI», «IIEKTPOHHBIN MUKpOcKkom», « cTopus pa3BuTus
METOJI0B MUKPOCKOITUI.

O6opynoBaHue: CBETOBOW MHMKPOCKOI, MHUKpONpENnaparbl pacTUTEIbHBIX, MXUBOTHBIX U
OaKTepHaTIbHBIX KIIETOK.

IIpakTnueckas padora «/3yuyeHue MeTOA0B KIETOYHOW Ouonoruu (xpomarorpadus,
anekTpodopes, auddepennnanbHoe neHTpudyrupoanue, [ILP)».

Tema 4. XumMuveckasi OpraHu3anus KIeTKH

XUMHYECKUN COCTaB KJIETKA. Makpo-, MUKPO- U YJIbTPAMHUKPOIJIEMEHTHI. Boga u €€ poib kak
pacTBOpUTENs, peareHTa, ydyacTue B CTPYKTYpUPOBAHUHU KIIETKH, TEIIOperyisuuu. MuHepaabHbie
BEIIECTBA KJIETKU, MX OMoJoruuecKkas poib. Poib KaTHOHOB M aHMOHOB B KJIETKE.

Oprannueckue BeNIeCTBa KJIETKU. bruonorndyeckne nmonumepsl. beiakn. AMMHOKUCIOTHBIN COCTaB
6enkoB. CTpykTypbl OenkoBoil Mosekynbl. IlepBuunas cTpykTypa Oenika, MNENTHIHAs CBS3b.
Bropuunas, TpetuuHasi, yeTBepTUYHAs CTPYKTYphl. Jlenatypanus. CBoiictBa 6enkoB. Knaccudukanus
6enkoB. buonornueckue GyHKIMN OEIKOB. [Ipuonsi.

VYrneBonbl. MoHOCaxapuipl, AUCAXapuabl, OJUTOCaxapuabl W Tonucaxapuapl. OO rmiaH
CTpOeHUs U (PU3NKO-XUMHUECKUE CBOICTBA yriieBo10B. buonornyeckue GyHKIMU yriIeBOI0B.

Jlumuger. Tuapodrmbao-THAPOGOOHBIE cBOMcTBA. Kiaccudukanust nunumos. Tpuriaumepuibl,
¢dochomunuapl, BockH, crepounabl. buonornmueckue ¢GyHkuuu JunuaoB. OOmme cBOHCTBa
OMOJIOTHYECKNX MeMOpaH — TEeKy4eCTh, CTIOCOOHOCTh K CaMO3aMbIKaHUIO, TIOJIYIIPOHUIIAEMOCTb.

Hyxneunosbie kucnorsl. JIHK u PHK. Crpoenne HyknenHoBbIX KuciaoT. HykiaeoTumsl.
[Mpunnun komruiementapuoctu. IlpaBuno Yapradda. Crpykrypa JAHK — nBoitHas crumpaib.
Mecronaxoxaenue u ononornyeckue pynkuuu JJHK. Buast PHK. @ynkuuu PHK B kietke.

Crpoenne mogekyabl AT®. Makpospruueckue cBsizu B Mojekyiae AT®. buonornueckue
¢ynkuun  AT®. BoccraHOBIGHHbIE NEPEHOCYMKH, WX (QYHKUMHM B  KIeTke. /[pyeue



nykneozuompugocgamor (HT®). CexenupoBanne JJHK. Memoowr cenomuxu, mpanckpunmomuxu,
NPOMEeOMUKHU.

CrpykrypHas Ouosiorusi: OMOXHUMHUYECKHE U OMO(U3MUECKHE HCCIEAOBAaHHUS COCTaBa U
MIPOCTPAHCTBEHHOMN CTPYKTYpbI OuoMolekyn. Moodenuposanue cmpykmypuol u yHKYui OUOMONEKyn U
ux Komniaexkcos. Komnviomepuwviti Ousaiin u OpeaHudecKuti cuHme3 OUOMONEKYN U UX HEeNnpUpPOOHbIX
AHAN0208.

JdemMoHcTpanuu

[Toptpetsr: JI. Ilomunr, dx. Yorcon, ®. Kpuk, M. Yunkunc, P. ®paukiaun, ®. Courep, C.
IIpy3unep.

Huarpammbl: «PacrnpeneneHre XMMUYECKUX AJIEMEHTOB B HEKUBOH MpHupoae», «Pacnpenenenue
XUMHAYECKHX 3JIEMEHTOB B )KMBOH IPUPOJIE».

Tabmuie! u cxemsl: «llepuoanueckas Tabinia XUMHYECKHUX JIEMEHTOBY, «CTpOeHHE MOJIEKYIIbI
BOJIbI», «BemiecTBa B cocTaBe opranu3mMoBy, «CTpoeHHe MOJIEKYIbl Oenkay, «CTpyKTyphl OelnKoBOi
MoJIeKyNbl», «CTpoeHrne MOJIeKyd YIJIeBOAOB», «CTpoeHHe MOJEeKyNn IUMHUI0BY», «HykienHoBbIe
KHCIOThY, «CTpoeHne Mosekyiasl ATO».

O6opynoBanue: XUMUYECKast IOCy1a 1 000pyI0BaHUE.

JlabopaTopnasi pa6ora «O0HapyKXeHHE OCITKOB C TIOMOIIBIO KAYeCTBEHHBIX PEAKITHIN.

JlabopaTopuass pa6ora «lccienoBaHue HYKJIEHMHOBBIX KHUCJIOT, BBIJCJICHHBIX H3 KJIIETOK
Pa3IMYHBIX OPTaHU3MOBY.

Tema 5. CTpoeHne n pyHKIIUM KJIETKHU

Tumbl  KJIE€TOK: JyKapHoTHUeCKass M Hpokapuotrhyeckas. CTpyKTypHO-(DYHKIIMOHAIbHBIC
00pa3oBaHMsI KIETKH.

Crpoenne mpokapuoTHUecKoil kieTku. Kierounas crenka Oakrepuit m apxeil. OcobeHHOCTH
CTpOCHHS TeTepoTPOPHON U aBTOTPOPHON MPOKAPUOTHUECKHUX KJIETOK. MECTO M POjb MPOKApUOT B
OuoIeHo3ax.

Crpoenre ¥ (YyHKIMOHMpPOBaHHME >SyKapuoTWdeckod kieTku. Ilna3marudeckas memOpaHa
(mma3manemma). CrpykTypa  Iula3Matuyeckoil  memOpanbl.  TpaHcmopT — BemiecTB — uepes
IUIa3MaTUYECKyl0 MeMOpaHy: maccuBHbIM (nuddy3us, obneryéHHas uddy3us), aKTUBHBIN
(mepBUYHBIA M BTOPUYHBIN aKTUBHBINA TpaHcHopT). [loxynponuniaemocts MemOpanbl. PaboTta HaTpuii-
KaJMEeBOro Hacoca. DHJOLUUTO3: MUHOLUNTO3, (haroruTos. Jk3ouuTo3. Knerounas crenka. CTpykTypa
(YHKIIMU KIETOYHON CTEHKH pacTeHHd, IpuOoB.

[Mutormasma. Iluro3ons. Ilutockener. JIBwkeHue 1uTOmIa3Mbl. OpraHoujsl  KJIETKH.
OpHoMeMOpaHHbIE OpraHoOUAbl KIETKU: 3HAormiazMatudeckass cerb (OIIC), ammapar [Noabmxw,
JIM30COMBI, UX CTPOCHUE U PYHKLUUHU. B3auMocBs3b 0HOMEMOPAHHBIX OPraHOUIOB KileTKu. CTpoeHne
TPaHYJISIPHOTO peTHuKynyMa. Mexanuzm nanpaenenusi 6eakos 6 IIIC. CUHTE3 pacTBOPUMBIX OEITKOB.
Cunte3 KiIeTOyHbIX MeMOpaH. [mankuii (arpaHyssipHBIA) SHAOIUIA3MATHYECKUN PETHKYIYM.
CekperopHast ¢yHkuus anmnapara [onbmxu. Moougurkayus 6enkoe 6 annapame [ onvboxcu.
Copmuposka 6enxog 6 annapame I onvoxcu. TpaHCHIOPT BeLIECTB B KJeTKe. Bakyonn pacTUTENbHBIX
kietok. Kierounslii cok. Typrop.

[TomyaBTOHOMHBIE ~ OpraHOMJBl  KJIETKU: MHUTOXOHJPUH, IUIACTHIBL.  [Ipoucxoorcoenue
mumoxonopuil u naacmuo. Cumouoeenes (K.C. Mepeosickosckuii, JI. Mapeynuc). Ctpoenne u QpyHKITIN
MUTOXOHAPUH M mnactua. IlepBudHbIE, BTOpPUYHBIE M CJIOXHBIE IJIACTUIBI (DOTOCHHTE3UPYIOIIUX
AYKApUOT. XJIOPOIUIACThI, XPOMOIUIACTHI, JICUKOIJIACThI BBICIIUX PACTEHUM.

HememOpanubie opranou sl kieTkd CTpoeHrne U GyHKIMU HEMEMOpPAHHBIX OPTraHOUI0B KIETKH.
PuGocomsl. [lpomesxcymounvie ¢hunamenmol. MuUxkpopuiaMeHTbl. AKmuHosbie MUKpO@dUIaMeHmMbL.
MpliieuHbIe KICTKH. AKMUHOBble KOMNOHEHMbL HeMblueyHbIX KiemoK. MUKpoTpyOouku. KiieTouHsii
ueHtp. CTpoeHre U JABWKEHUE KTYTHKOB M pecHHYeK. MUKpOTpyOOUKH HHUTOIUIa3Mbl. LleHTpuos.
benxu, accoyuuposannvle ¢ mukpoguramenmamu u mukpompybouxkamu. Momopnuie 6enxu.

Anpo. O6osouka spa, XpoMaTHH, KapyuoIIa3Ma, SIPBIIKH, UX CTPOSHHUE U PYHKIUHU. S aepHbIi
O0enKkoBBI MaTpuKC. I[IpOCTpaHCTBEHHOE pacCIONOKEHHE XPOMOCOM B HMHTEp(asHOM sfpe.
Oyxpomamun u cemepoxpomamun. beaku XxpomaTHHa — TUCTOHBI. J[umamuka s10epHOl 00010YKU 8
mumo3se. Hoepuvlilt mpancnopm.



Knerounsle BkmtoueHus. CpaBHUTENbHAs XapaKTEPUCTUKA KIETOK SYKapuoT (pacTUTEIbHOM,
YKUBOTHOM, TPUOHOM).

JdemMoHcTpanuu

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

Tabmuupl u cxeMmbl: «CTpOEHHE 3YKAPUOTUUYECKOM KIETKH», «CTpOeHUE KUBOTHOM KIIETKWY,
«CTpoeHue  pacTUTENbHOM  KIETKW», «CTpoeHue  MUTOXOHApum», «Aapo», «CtpoeHue
IIPOKAPUOTUYECKOM KIETKHY.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpOIpEnaparbl PacTUTEIbHBIX, KUBOTHBIX KIETOK,
MUKPOITpEnapaTsl OaKTepHaTbHBIX KIETOK.

JlabGoparopHas padora «3yueHne cTpoeHHs KJIETOK pa3IuyHbIX OPraHU3MOB).

IIpakTnyeckas padora «/3ydeHne CBONCTB KIIETOYHONH MEMOpPaHBI».

JlabGoparopnass paOora «lcciegoBaHue IUIa3MoOJIM3a M JICTUIA3MOJIM3a B PACTUTEIBHBIX
KJIETKaX».

IIpakTuyeckas padora «/I3yueHue ABUKEHUS LUTOIIA3MbI B PACTUTENIbHBIX KIETKaX».

Tema 6. O0MeH BelecTB M NpeBpallieHHe JHEPTUH B KJIeTKe

AccuMWISIIMSL U JIUCCUMWISIIIUSL — JIB€ CTOPOHBI MeTabonu3Mma. Tumbel oOMeHa BEIIeCTB:
aBTOTPO(HBIA U reTepoTpodHbIi. YdacTue Kuciaopoja B OOMEHHBIX IpOIeccax. DHEPreTHuecKoe
obecnieuenue kietku: npeBpameHue AT® B oOMeHHBIX mpoueccax. dDepMeHTATUBHBIA XapakTep
peakiuii KJIeTOYHOro Meradonusma. DepMeHThI, UX CTPOEHUE, CBOMCTBA M MEXAHU3M JEHCTBUSA.
Kodepmentsl. Otnuynsi epMEHTOB OT HEOPTaHUYECKUX KATalIM3aTOPOB. belnku-akTHBaTOphl U OENIKU-
WHTUOUTOPBI. 3aBUCUMOCTh CKOPOCTH (DEPMEHTATHBHBIX PEAKLUI OT pa3IMyHbIX (DaKTOPOB.

[lepBUuHBIil CHHTE3 OpPraHUYECKUX BEUIECTB B KieTke. DOTOCUHTE3. AHOKCU2eHHblU U
oxcuzennbvlll pomocunmes y baxmepuii. Ceemocobuparowue nueMeHmsl U NUSMeHMbl PeaKYUOHHO20
yeumpa. Ponb xmoporuiactoB B nporecce ¢porocunTe3a. CBeToBas U TeMHOBas (a3bl. Pomoodvixanue,
Cs., C4- u CAM-munset hpomocunmesa. IlponykTHBHOCTH GOTOCHHTE3a. BiussHUE pa3iMIHBIX (aKTOPOB
Ha CKOpOCTh (poTocuHTE3a. 3HaUeHue HOTOCHHTE3A.

XemocuHTe3. Pa3zHooOpasue OpraHM3MOB-XEMOCHHTETUKOB: HHUTPUMULUPYIOUIHNE OakTepuu,
xKene300aKkTepuu, cepoOaKTepru, BOJIOPOIHbIE OakTepuu. 3HaUeHHE XeMOCHHTE3a.

AHa’poOHble opraHu3mbl. Buasl Opokenus. IIpoaykTsl OpokeHHS W UX HCIIOJIb30BAHUE
YeJI0BEKOM. AHa’pOOHBIE MUKPOOPTaHU3MBbI KaK 00BEKTHI OMOTEXHOIOTUU M BO3OYIUTENH OOIE3HEH.

AspoOHBIE OpraHU3MBbl. JTalbl YHEpreTudeckoro oomena. [loaroroBurensuepiit aTan. [ mukonu3
— OECKHUCIIOPOIHOE PACIIETITIEHUE TIFOKO3BI.

buonoruueckoe OKHCIE€HUE, WM KIETOYHOE JbIXxaHue. Poib MHUTOXOHApPUI B mpoleccax
Ouosiornyeckoro okucinenus. Luknumueckue peakiuu. OxucnutenbHoe GochopuiinpoBanue. Iuepeus
Membpannoeo  epaduenma npomonos. Cunmes ATD: paboma npomonnou ATD-cunmaswvl.
[IpeumymiectBa a’poOHOrO0 TyTH OOMEHa BeWIECTB IMepe] aHa’poOHBIM. ¢ (PEeKTUBHOCTH
SHEPreTHYecKoro oOMeHa.

JdemMoHcTpanuu

[optpersr: [Ix. Ilpuctin, K. A. Tumupszes, C. H. Bunorpanckuii, B. A. Durensrapar, II.
Murtuenn, I'. A. 3aBap3uH.

Tabmuibel u cxemsl: «@OTOCHHTE3Y, « IHEpPreTHUeCKuil 00MeH», «buocunTes 6enkay, «CtpoeHue
bepmenTa», «XeMOCHHTE3).

O6opynoBaHHe: CBETOBOI MHKPOCKOI, OOOpyIOBaHUE MAJisi MPUTOTOBIECHUS MOCTOSHHBIX U
BPEMEHHBIX MUKPOIIPENapaToB.

JlabopaTopHnasi padora «lI3yueHue KaTaqUTHUECKON aKTUBHOCTH (EPMEHTOB (Ha TNpUMeEpe
aMmIIa3bl WIH KaTaaasbl)y.

JlabopaTopHasi padora «/3ydeHne QepMEHTATHBHOTO pPACIICIICHUS MEPOKCHA BOAOPOJA B
PaCTUTENBHBIX U KUBOTHBIX KIIETKAX).

JlaGopaTopHas padora «CpaBHEeHHE TTPOILIECCOB (POTOCHHTE3a U XEMOCHHTE3AY.

JlabopaTopHasi pa6oTa «CpaBHEHHUE TPOIIECCOB OPOKECHUSI U JBIXAHHSI.

Tema 7. HacieacrBeHHasi MHpoOpMalus U peaju3anus eé B KJIeTKe

Peakuuu wmarpuuHoro cuHtesa. I[IpyMHIMI KOMIIJIEMEHTAPHOCTH B PEAKUMIX MATPUYHOTO
cuHTe3a. Peanmum3anus HacleICTBEHHOW WHpOpManuu. [ eHeTHYeCcKuil KOJ, €ro CBOWCTBA.



Tpanckpunuus — wmarpuusbii cuHte3 PHK. IlpuHuumnel TpaHCKpuUNIUHU: KOMIIJIEMEHTAPHOCTb,
AHTUNAPAUIETBHOCTh, ACUMMETPUUHOCTh. Co3pesanue mampuunvix PHK 6 aykapuomuueckou xnemxke.
Hexooupyrowue PHK.

Tpancnauus u e€ »tambl. Ydactue TpaHcnoptHeix PHK B OumocuHTe3e Oenka. YciaoBus
6uocunresa 6enka. Koguposanue amuHokuciot. Ponb pubocom B GMocuHTe3e Oemka.

Cogpemennvie npeocmagnenus o cmpoenuu 2enwog. OpraHusanus T€HOMa Yy MPOKApUOT U
9YKapHOT. Perymsnus akTUBHOCTH T€HOB y IpokapuoT. I'mnore3a onepona (®. XKako6, XK. Mano).
MonekynapHvle mexanusmvl IKCHpeccuu 2eHo8 y aykapuom. Ponb xpomamuna 6 pezynayuu pabomul
2enos. Perymnsinys 0OMEHHBIX IPOIIECCOB B KieTKe. KieTouHblif romeocTas.

Bupycbl — HekneTounble (OpMBbI KU3HM W OOnHMraTHele mnapasuTbl. CTpoeHHE MNPOCTHIX U
CIIOKHBIX BHPYCOB, PETPOBHPYCOB, Oaktepuodaron. JKusnennwvitl yuxn JJHK-codepocawux supycos,
PHK-cooepoicawux eupycos, bakmepuoghazos. Obpamuas mpanckpunyus, pegepmasa, unmezpasd.

Bupycusie 3a0oneBanust 4enoBeka, kuBOTHbIX, pactenuit. CIINJ], COVID-19, conuansubie u
MEAUIIMHCKUE MPOOTIEMBI.

Buoungpopmamura: unmeepayus u ananuz 6oavwux maccusos («bigdatay) cmpyxmypuvix
ouonoeuveckux OdaumHvix. Hanomexnonocuu 6 ouonoeuu u meouyuue. llpocpammupyemvie ¢hyHkyuu
benxos. Cnocobvt 00cmasKu 1ekapcms.

JdeMmoHcTpamun

[Toptpetsr: H. K. Konsuos, /1. 1. IBaHOBCKUIA.

Tabmuis! u cxeMsl: «buocuHTes O6enkay, « eHeTudeckuii kony», «Bupycen», «baktepuodaruy.

IIpakTnueckas padora «Co3gaHue MOJEIU BUPYCay.

Tema 8. /Ku3HeHHBIH HUKJ KJIETKH

Krnerounslii nuki, ero nepuoas! u peryisuus. Matepdasza u muto3. OcoOEHHOCTH MPOLIECCOB,
mporekaomux B uHTepdasze. [loaroroBka  kmetku Kk geneHuto.  I[IpecuHrernyeckuii
(MOCTMUTOTUYECKHUI), CHHTETUYECKUH U IOCTCUHTETUYECKHH (TPEMUTOTHYECKUN) MEpHOAbI
uHTEep(a3bl.

Martpuunsiii cunre3 JJHK — perumkanus. [Ipunnune! permukanuun JJHK: kommmementapHoCTS,
IIOJIYyKOHCEPBAaTUBHBIM CHHTE3, aHTUIApauieapHOCcTh. Mexanusm permkanuu [JIHK. XpomocoMsr.
Crpoenue xpomocoMm. Termomepbl U TeloMepaza. XPOMOCOMHBIM Ha0Op KIETKM — KapHOTHIL
JIMIIOUAHBIN 1 TaluIONAHBIH Habopbl XpoMocoM. ['oMotoruuHbie XpoMOCOMBI. 110710BbIE XPOMOCOMBI.

Henenue kinetku — MuTo3. CTaguy MUTO3a M MPOUCXOASIIME B HUX MPOLECChl. THUIBI MUTO3A.
Kapunoxunes n nuroknses. buonornueckoe 3HaueHne MUTO3A.

Perynsamus mutotndeckoro nukia kietku. [IporpaMmmupyemas kiieTouHasi THOeNb — alomnTo3s.

Knerounoe sapo, Xxpomocomsbl, (GYHKIIMOHANbHAs TeHOMHUKA. Mexanusmel npoaugepayuu,
ougpepenyuposxu, cmapenus u eubeau kiemok. «l{ugpoeas rknemka» — oOuoungopmamuyeckue
Mooenu YYHKYUOHUPOBAHUS KIeMKU.

JdemMoHcTpanuu

Tabmuuplr u  cxembl: <«OKM3HEHHBIM IMKI KIETKW», «MuT03», «CTpoeHHEe XpOMOCOM,
«Penmukanms [JHK».

Ob6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpOIpenapaThl: «MHUTO3 B KJIETKaX KOPEIIKa JTyKay.

JlabGoparopHas padora «3ydyeHne XxpoMOCOM Ha FOTOBBIX MUKPOITPENApaTax».

JlaGopaTopHas padora «HabmoneHne MuTO3a B KJIeTKaX KOHYMKA KOpEIIKa JIyKa (Ha FTOTOBBIX
MUKpOTpenaparax).

Tema 9. Ctpoenune u pyHKIMH OPraHu3MOB

buonorunueckoe pazHooOpaszue OPTraHU3MOB. OIHOKJIETOYHBIE, KOJIOHUAJIbHBIE,
MHOTOKJIETOYHBIE OPTAHU3MBI.

Oco0eHHOCTH CTPOEHUS U JKU3HENIEATEIbHOCTH OJTHOKIETOYHBIX OpraHn3MoB. bakTepuu, apxen,
OJTHOKJICTOYHBIE IPUOBI, OTHOKJIETOYHBIC BOJOPOCIIH, APYrHe NpoTHCTHL. KooHNanbHbIE OpraHu3MBI.

B3anmocBA3bp 4YacTell MHOTOKJIETOYHOrO OpraHu3ma. TKaHW, OpraHbl U CHCTEMBI OpPraHOB.
Opranusm Kak enuHoe Lenoe. ['omeocras.

Tkanu pacteHuit. Tubl pacTUTEIBHBIX TKaHEW: 0Opa3oBaTelbHAs, MOKPOBHAs, MPOBOAIIA,
OCHOBHasA, MexaHudeckasg. OCOOCHHOCTH CTpOeHHs, (PYHKIUI M PacHOJOXKEHHUS TKaHEH B OpraHax
pacTeHuH.



TkaHu >KMBOTHBIX M 4YeJNOBEKA. THIIbI KUBOTHBIX TKAHEW: AMUTEIUANIbHASA, COCIUHUTENbHAS,
MbIlIeUHass, HepBHasg. OCOOCHHOCTH CTpOoeHUs, (GYHKIMA W PACHOJIOKCHHS TKaHEW B OpraHax
JKUBOTHBIX U YEJIOBEKA.

Opransl. BereraruBHble M Te€HEpaTUBHBIE OpraHbl pacTeHWid. OpraHbl U CUCTEMBI OPraHoOB
JKUBOTHBIX U 4yesioBeKka. DyHKIIUU OpraHoOB U CUCTEM OPI'aHOB.

Onopa Ttena opranusmoB. Kapkac pactenuil. CkeneTsl OAHOKJIETOYHBIX M MHOI'OKJIETOYHBIX
XKUBOTHBIX. Hapy)XHbIi 1 BHYTpeHHUH ckeneT. CTpOEHHE U TUIIbI COEIUHEHUS KOCTEH.

JIBu>keHne opraHu3MoB. JIBI)KEHHE OJHOKIJIETOUHBIX OPraHM3MOB: aMEOOUITHOE, KI'YTHKOBOE,
pecHuuHOe. JIBM)KEHME  MHOIOKJIETOYHBIX PACTEHMI: TpPONMMU3Mbl M  HacThuu. JIBHxKeHUe
MHOTOKJICTOYHBIX KHBOTHBIX M YeJOBEKa: MblleyHasi cuctema. Peduiekc. CkeneTHble MBIIIIBI U UX
paborta.

[Iuranue opranuszmoB. Iloryomenue BOABI, YIIEKHUCIOIO ra3a M MUHEPAIbHBIX BELIECTB
pactenussMu. IluraHue XKUBOTHBIX. BHYTPHUIIOIOCTHOE M BHYTPUKIIETOYHOE nuuieBapeHue. [Iuranue
MMO3BOHOYHBIX JKUBOTHBIX. OTHenbl MUILEBAPUTEIBLHOIO TpakTa. llumieBaputenbHble IKENe3bl.
[InmeBapuTenpHas cUCTEMa YEIOBEKa.

Jpixanue opranu3moB. Jlpixanuwe pacTeHuid. Jlpixanue >XuUBOTHBIX. uddys3us razoB uepes
MmoBepxHOCTh KieTku. KokHoe npixanuwe. JlpixatenbHass moBepxHOCTh. JKabepHoe u n€royHoe
npIXaHue. /[pIxaHue MO3BOHOYHBIX >KMBOTHBIX M 4YEJIOBEKA. DBOJIOLHMOHHOE YCIIOKHEHUE CTPOCHHS
JIETKMX ITO3BOHOYHBIX KUBOTHBIX. /[pIXaTenpHas cucreMa 4esoBeka. MexaHu3M BEHTWISILUY JIETKUX Y
NTHUI] ¥ MIIeKONUTaromuX. Perynsnus apixanus. [{pixaTenbHbie 00bEMBI.

TpancnopT BewiecTB y OpraHu3mMoB. TpaHCIIOPTHBIE CUCTEMBI PACTEHUHU. TpaHCIIOPT BELIECTB y
#UBOTHBbIX. KpoBeHOCHas cuctema u €€ opranbl. KpoBeHOCHast cucTeMa MO3BOHOYHBIX KUBOTHBIX U
yenoBeka. Cepjue, KpOBEHOCHbIE cOCyapl M KpoBb. Kpyrum kpoBooOpaiieHusi. DBOJIOLHMOHHBIE
YCIIOKHEHUSI CTPOCHHUS KPOBEHOCHOW CHCTEMBbI MO3BOHOYHBIX JKUBOTHBIX. Pabora cepauna u eé
perynsanus.

Brinenenue y opranusmoB. Beijenenue y pacrennii. Beinenenue y ;xuBoTHbIX. COKpaTUTEIbHBIE
Bakyosn. Opranbl BbaeneHus. OunpTpanus, cekpenuss U oOpaTHOE BcachlBaHME KaK MEXaHW3MbI
palboTbl opraHoB BblaeieHHsA. CBsI3b MOJOCTH Tela ¢ KPOBEHOCHOM M BBLAEIMTEIBHON CHCTEMaMH.
Boigenenue y M0O3BOHOUHBIX JXKUBOTHBIX M yenoBeka. [louku. CtpoeHue u (yHKIMOHHpPOBAHHE
HeppoHa. OOpa3oBaHUE MOYH Y YETIOBEKA.

3amuTa y OpraHu3MoB. 3aluTa y OJHOKJIETOYHBIX OopraHu3MoB. Cropbl OakTepuil M IIUCTHI
IIPOCTENIINX. 3alUTa y MHOTOKJIETOUHbIX pacTeHuil. Kyrukyna. Cpencrsa acCUBHOM U XUMUYECKON
3amuThl. UTOHIUABI.

3amura y MHOTOKJIETOYHBIX >KMBOTHBIX. IIOKpOBBI M MX IPOM3BOJHBIE. 3alllUTa OpraHU3Ma OT
6one3neil. iMmmyHHas cuctema uenoBeka. KieTouHblil M rymMopanbHbIE UMMYHUTET. BpoxaEHHbIN 1
npUOOpEeTEHHBIN crienupuueckuii UMMYHUTET. Teopus KIOHaJIbHO-celeKTUBHOTO nMmyHuTera (II.
Opmux, ®. M. bepuer, C. Tonerasa). BocmanurensHble OTBETHI OpraHu3MoB. Ponb BpoxAEHHOTO
MMMYHHUTETA B Pa3BUTUHU CUCTEMHBIX 3a00JI€BaHUI.

PazgpaxkuMocTe 1 peryisiuus y opraHu3mMoB. Pa3napakuMOCTh y OJHOKJIETOYHBIX OPTaHU3MOB.
Takcucsl. Pazapa)kuMocTh U peryisnus y pacTeHui. POCTOBbIE BelllecTBa U MX 3HAUCHHUE.

HepBhas cucrema u pednexktopHas peryiasuus y >KUBOTHBIX. HepBHas cucrema u e€ OTHENBI.
OBOJIOIIMOHHOE YCIIO)KHEHNE CTPOECHMSI HEPBHOW CHCTEMBI y UBOTHBIX. OTIEIBI TOJIOBHOTO MO3ra
MMO3BOHOYHBIX KUBOTHBIX. Pedrekc u pednexkropras ayra. be3ycinoBHbie U yClIOBHBIE PEIIEKCHI.

I'ymopanbHass peryasinus M DHAOKPHUHHAs CHCTEMa JKMBOTHBIX M uenoBeka. JKemesbl
SHJOKPUHHOM CHCTEMBI M X TOPMOHBI. J[elicTBHe TOPMOHOB. B3anMOCBs3b HEPBHOW M 3HIOKPUHHOMN
cucreM. [ unoranamo-runodusapHas cucrema.

JdemoHcTpauuu

IToptper: U. I1. I1aBnos.

Tabmumpr u  cxeMbl: «OJIHOKJIETOYHBIE BOAOPOCIN», «MHOIOKIETOUHbIE BOJOPOCIHY,
«bakrepun», «lIpocreiimmey, «OpraHbl LIBETKOBBIX pacTeHUi», «CHCTEMBl OPraHOB MO3BOHOUYHBIX
JKUBOTHBIX», «BHyTpeHHee cTpoeHue HaceKombIx», «TkaHu pacteHuit», «KOpHEBBIE CHCTEMBI»,
«Ctpoenue ctebmst», «CTpoeHHE JIMCTOBOM TUIACTHHKMY, «TKaHU >KUBOTHBIX», «CKeENeT 4eIoBeKay,
«[IumeBapurenpHas cucrema», «KpoBeHocHas cucrema», «JlpixarenpHas cucreMa», «HepBHas



cucteMay, «Koxay, «MpblledHas cucreMay», «BblaenutenbHas cucreMa», « JHIOKPUHHAS CUCTEMay,
«Ctpoenne Mbiunb», «Mmmynuter», «KumedHononocTtHele», «(CxemMa MHTAHUS PACTEHUI»,
«KpoBeHOCHBIE CUCTEMBI MO3BOHOYHBIX MKUBOTHBIX», «CTpoeHue ruipbl», «CTpoeHHUE IMIIaHApUNY,
«BuyTpeHnHee cTpoeHue T0KIeBOro uepBs», «HepBHas cuctema poeidy», «HepBHas cuctema JIATyIIKI»,
«HepBHast cucrema mnpecMmbikaromuxcs», «HepBHas cuctema nruny», «HepBHas cucrema
MIIeKOUTAIUX», «HepBHas cucteMa uenoBekay, «Peduekcy.

OO0opynoBaHHe: CBETOBOM MHKPOCKON, MHKPOIpPENapaThl OJHOKJICTOYHBIX OpPraHU3MOB,
MHUKpOIpenaparsl TKaHEW, PaKOBHHBI MOJUIFOCKOB, KOJUIEKIMH HACEKOMBIX, HUIJIOKOXKHUX, KUBbIE
9K3EMIUIAPhl KOMHATHBIX PACTCHUMU, repOapuy pacTeHUH pasHBIX OTMENOB, BIIAXKHBIC MperapaThl
KUBOTHBIX, CKEJIEThl IO3BOHOYHBIX, KOJUICKIUH OECHO3BOHOYHBIX >KHBOTHBIX, CKEJIET YeIOBEKa,
o0opymoBaHue IS IEMOHCTPAIMU TMOYBEHHOTO W BO3AYIIHOTO MHUTAHHS PACTCHUMN, pacHICTUICHUS
Kpaxmasia U OelKkoB moj jaelcTBueM (epMeHTOB, 00OpyJIOBaHHME ISl JAEMOHCTpPALMU OMBITOB IO
W3MEPEHHIO )KU3HEHHON €MKOCTH JIETKUX, MEXAHU3Ma JIbIXaTEIbHbIX JBHKEHUW, MOJEIIH T'OJIOBHOTO
MO3ra pa3In4HbIX )KUBOTHBIX.

JlabopaTopHas padora «/3yueHue TkaHeill pacTeHUI.

JlaGopaTopHas padora «/3ydyeHue TKaHel )KUBOTHBIX».

JlabGopaTopHas padora «/3ydyeHne opraHoB IBETKOBOTO PACTCHUS».

Tema 10. Pa3MHoOKeHMe U Pa3BUTHE OPTaHU3MOB

dopMBbl pa3MHOKEHMsSI OPraHU3MOB: Oecrojioe (BKJIIOYash BEreTaTUBHOE) M IOJOBOE. Buibl
0ecrosoro pa3sMHOKEHUS: TOYKOBAaHUE, CIIOPYIIALHNS, (pparMeHTalus, KIOHHPOBAHHUE.

[TonoBoe pasmuoxenue. I[lonoBeie kieTkH, uiu rametsl. Meito3. Craauu Meiio3a. [loBenenue
xpoMocoM B Mero3e. Kpoccunrosep. buonornyeckuii cMbICi Meiio3a U MOJIOBOTO Iporecca. Meio3 u
€ro MeCTO B )KM3HEHHOM IIUKJIE OPTaHHU3MOB.

[Ipen3zaponpiieBoe pasButue. I'amerorene3 y »kuBOoTHBIX. [lonoBbie sxene3pl. OOpa3oBaHue U
pa3BUTHE NOJIOBBIX KiIeTOK. Criepmarorenes u ooreHe3. CTpoeHue MOJIO0BBIX KIIETOK.

OmnogoTBopeHHe W HSMOpPHUOHANBHOE pa3BUTHE IKUBOTHBIX. CHOCOOBI  OIJIOJOTBOPEHHUS:
Hapy’KHO€, BHyTpeHHee. [lapTreHorenes.

NuauBuayanbHOE pa3BUTHE OPraHM3MOB (OHTOTEHE3). OMOpPUONIOTHsS — Hayka O pa3BUTUU
opraHu3mMoB. Mopgoeenes — o0Ha u3 enasuvix npodrem smopuonocuu. Konyenyus mopgoecernos u
mooenu mopghocenesa. Ctanuu SMOpUOTeHe3a )KUBOTHBIX (Ha Mpumepe JArymku). Jpobnenue. Tumsl
npoOneHus. [Jemepmunuposannoe u HedepMuHuposanmoe opobOnenue. bnacmyna, munvt Oracmyn.
OcoOenHocTy ApOoOIECHUS MIIEKOMTUTAIONINX. 3apOIBIIIEBbIEC TUCTKHU (TaCTPyIALNs). 3aKiIaKa OPraHOB
W TKaHEWd M3 3apOBIIIEBHIX JHMCTKOB. B3anMHOe BIMSHHE 4YacTel pa3BHBAIOLIETOCS 3apoOjbIiia
(oMOpHoHanbHAsT MHAYKIH). 3akiajKa IIaHa CTPOEHHUsS >KUBOTHOTO KaK Pe3yNbTaT HepapXUUeCKHX
B3aUMOJICHCTBUI TeHOB. BimsiHue Ha SMOpHOHAIBHOE Pa3BUTHE PA3IMUHBIX (PAKTOPOB OKPYKAIOIICH
CpEIBbl.

Poct u pasButne xuBoTHBIX. [locTamOpuonanbHblil nepuon. [Ipsmoe u Hempsimoe pa3BHUTHE.
Pa3Butne ¢ MmeTamopd0o30M y 6€CII03BOHOUHBIX U TTO3BOHOYHBIX KUBOTHBIX. bronornueckoe 3HaueHNe
MPSIMOTO U HETMPSIMOTO PAa3BUTHSI, X PACIIPOCTPAHEHHE B MIPUPOJIE. THIIBI pocTa KUBOTHBIX. DakTOphI
PETYNAIMA POCTa XUBOTHBIX M yenoBeka. CTaguu MOCTIMOPUOHAIBLHOTO Pa3BUTHS Y KUBOTHBIX U
yenoBeka. [leprosbl onToreHesa yenoeka. CTapeHHne U CMepTh Kak OMOJIOTMYECKUE MPOIIECCHI.

PasmHoxeHne u pa3zButhe pacteHuid. ['ametodut u cnopopur. Meio3 B KU3HEHHOM IMKIIE
pactenuii. OOpa3zoBaHme crop B mporecce meio3a. ['amerorenes y pacteHuil. OIIoJI0TBOPEHUE U
pa3BUTUE PACTUTENIbHBIX OpraHu3MoB. J[[BOWHOE OIUIOJAOTBOPEHUE Yy LIBETKOBBIX PACTEHUM.
OO6pa3oBaHue U pa3BUTHE CEMEHU.

MexaHu3MBbI PETYISIIIUU OHTOTE€HE3a Y PACTEHUM U )KUBOTHBIX.

JdemoHcTpauuu

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

Tabmumpr u cxemsl: «BereratuBHOe pa3mMHOXKeHHE», «THUMbl OECrmonoro pa3MHOKECHHS,
«Pa3mMHOXKEHNE XJIaMUIOMOHAIb», «Pa3MHOXEHHE 3BIIICHbD), «Pa3MHOXeHUE ruapb», «Menosy,
«Xpomocombl», «['amerorenes», «CTpoeHUE AMIEKIETKH W crepMaro3onaay, «OCHOBHBIE CTauU
oHTOreHe3a», «lIpsmoe u Henpsmoe pasBurue», «Pa3BuTue MaiCKoro xyka», «Pa3surue capanumy,
«Pa3zButne nArymku», «JIBOWHOE OIJIOAOTBOPEHUE Y IIBETKOBBIX pacTeHuil», «CTpoeHue CeMsH



OJIHOJIOJIBHBIX M JIBYJOJIbHBIX pacTeHuil», «KU3HEHHBIM LMK MOPCKOM KamycTbl», «Ku3HEHHBIH
LMK MXay, « KU3HEHHBIN [TUKII MAOPOTHUKAY, « KM3HEHHBIN IIUKJI COCHBI».

OO6opynoBaH#e: CBETOBOM MHKPOCKON, MHKpPOMIpENaparhl SHIEKICTOK W CIEPMAaTO30HJIOB,
Mozeinb «L UK pa3BUTHS JISATYIIKI.

JlabopaTtopnass  paGora «/3yueHue CTpOEHUS  TMOJOBBIX  KJIETOK HA  TOTOBBIX
MHUKpOIIpernaparax».

IIpakTuyeckass padora «BbisBIeHME NPU3HAKOB CXOJICTBA 3apOJBIIIEH MO3BOHOYHBIX
YKUBOTHBIX).

JlabopaTopnasi pabora «CTpoeHrE OpraHOB Pa3MHOKEHUS BBICILIUX PACTCHUI.

Tema 11. I'eHeTHKA — HAYKA 0 HACJIEACTBEHHOCTH M U3MEHYMBOCTH OPraHU3MOB

HcTopus CTaHOBIIEHUS W Pa3BUTHUS TEHETUKU Kak Hayku. Pabotsl I'. Mennens, I'. ne @pusa, T.
Moprana. Ponb oredecTBeHHBIX Y4€HBIX B pa3Butum reHetuku. Padorer H. K. Komemosa, H. .
Basunosa, A. H. benozepckoro, I'. JI. Kapneuenko, 0. A. ®umunuenko, H. B. Tumodeena-
Pecosckoro.

OcCHOBHBIE TEHETUYECKHE TOHITHS U CUMBOJIBL. [ OMOJIOTHYHBIE XPOMOCOMBI, aJVIETILHBIE TEHBI,
aNbTEPHATUBHBIE NPHU3HAKH, JOMHUHAHTHBIA M PELIECCUBHBIM NMPU3HAK, TOMO3UI0OTa, I'€TEPO3UrOTa,
qucTas JIMHHS, THOPHUIbI, TeHOTHMN, (eHoTurl. OCHOBHBIE METOJbI TCHETUKH: THOPUIO0IOTHICCKHIA,
LUTOJOTUYECKUNA, MOJIEKYJIIPHO-TE€HETUUECKHUII.

JdemMoHcTpanuu

[Toptpetsr: I'. Mennensb, I'. ne ®pus, T. Mopran, H. K. Konbiios, H. 1. Basunos, A. H.
benosepckwii, I'. 1. Kaprieuenko, H0. A. ®unmunuenko, H. B. Tumodeer-PecoBckuii.

Tabmuis! u cxeMbl: «MeTobl TeHETUKIY, «CXEMBbI CKPEIIMBAHUS.

JladopaTopHnasi pa6oTa «J/[po3oduia kak 00bEKT FreHETHICCKUX MUCCIICAOBAHUI.

Tema 12. 3aKOHOMEpPHOCTH HACJIEACTBEHHOCTH

Monorubpuanoe ckpeniuBanue. [lepBbiii 3akoH MeHzaenss — 3aKoH e€IWHO0Opa3usi THOPHIOB
nepBoro mnokojeHus. [IpaBuno nomunHupoBanus. Bropoit 3akoH MeHaenss — 3aKOH paclleIeHUs
MpU3HAKOB. [[uTomornueckre 0CHOBHI MOHOTHOPHUIHOTO CKPEIIMBaHMS. [ UTIOTE3a YUCTOTHI TaMeT.

AHanusupytoee ckpeuuBanue. IIpomexxyTouHblli XapakTtep HacienoBaHus. Pacuiennenue
MIPU3HAKOB TIPH HETIOJHOM JIOMUHUPOBAHUHU.

Jurubpunnoe ckpeuruBanue. TpeTuil 3akoH MeHaenss — 3aKOH HE3aBUCHUMOTO HACJEeIOBaHUs
npu3HaKkoB. [uTonornueckue OCHOBBI AUTHOPUIHOTO CKPEIIMBAHUS.

CuernnieHHoe HacienoBaHue mpu3HakoB. PaGoTtel T. Moprana. CuenjeHHOe HacieI0BaHHE
TE€HOB, HAPYIICHHUE CICTUICHHS MEX Ty TeHaMH. XpOMOCOMHAs T€OPHsl HACTEACTBEHHOCTH.

I'enetnka mnona. XpoMOCOMHBIM MEXaHHU3M ONPEIEICHUs IMoia. AYTOCOMBI U IOJIOBBIE
XpPOMOCOMBI. ['OMOramMeTHbIN U reTeporaMeTHbIN Moj. ['eHeTH4ecKasi CTPYKTypa MOJIOBBIX XPOMOCOM.
HacnegoBanue npu3HakoB, CHEIJIEHHBIX C MTOJIOM.

l'enotun kak wuenoctHas cucrema. IlieiloTponuss — MHOKECTBEHHOE JEHCTBUE TEHA.
MHoxecTBEeHHbIN ayuienu3M. B3zauMozeiicTBue HealenbHbIX reHoB. KoMIieMeHTapHOCTh. DNuCTas3.
[Tonumepust.

l'eneTnyeckuii  KOHTPOJb Pa3BUTHS  PacTeHW, JKUBOTHBIX M  YEJIOBEKa, a TakKke
(bU3MOJIOTHYECKUX TPOIIECCOB, TOBEACHHUS W KOTHUTHUBHBIX (YHKIHMHA. ['€HeTHUeCKHe MEXaHU3MBI
CUMOMOTeHEe3a, MEXaHU3MBI B3aMMOJCHCTBHUS «XO3MMH — Mapa3uT» M «XO3IUH — MHUKPOOHOMY.
['eHeT4ecKre acmeKThl KOHTPOJIS U U3MEHEHHs HACJIeICTBEHHOW MH(OPMAIIMHU B TIOKOJICHUSX KJIETOK
U OpPraHU3MOB.

JdemMoHcTpanuu

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

Tabmuubr u cxembl: «llepBerii u BTOpoW 3akoHbl Menpaems», «Tperwit 3akon Menaens»,
«Ananuzupyroiiee ckpemuBaHue», «Henomnoe pomuHupoBaHue», «CIEIUIEHHOE HaciaeA0BaHUE
MPU3HAKOB y Apo3oduibly, «['eHetnka mona», «Kapuorun uenoseka», «Kapuotum apo3odpuibiy,
«Kapuotun nrutibl», « MHOKECTBEHHBIN ajienn3My», «B3auMoaeiicTBre reHOBY.

O6opynoBanue: Monenb IS JEMOHCTPAIlMU 3aKOHOB €IWHOOOpa3us THOPHIOB IEPBOTO
MOKOJIEHUS M pacUICIUICHUS MPU3HAKOB, MOJENIb JUIsl JIEMOHCTpAallMd 3aKOHAa HE3aBUCUMOTO



HacJe[OBaHUsl TMPU3HAKOB, MOJENb /JI JEMOHCTpPAlMU CLEIUIEHHOTO HACIEOBaHUsl IMPU3HAKOB,
CBETOBOI MUKPOCKOII, MUKpompenapar: «Jpo3oduiay.

IpakTnyeckass padora «M3ydeHue pe3ylnbTaTOB MOHOTHOPUIAHOTO CKPEIIMBAHHS Y
JPO30(UITBI».

IIpakTuyeckas padora «/3ydeHue pe3yabTaToB JUTHOPHUIHOTO CKPEITUBAHUS Y APO30PIITBD.

Tema 13. 3aKOHOMEpPHOCTH U3MEHYUBOCTH

B3aumoneiicTBue reHoTumna u cpensl npu GpopmupoBannu penorumna. MIsMEHUYMBOCTH MPU3HAKOB.
KauecTBeHHBIE M KOJIMYECTBEHHbIC IPU3HAKW. BHIBI W3MEHUYMBOCTH: HEHACJIEICTBEHHAs U
HACJIEACTBEHHAS.

Monudukarnonnass u3MeH4YMBOCTb. Ponb cpeapl B opmupoBaHuM MOAUGPUKALUOHHON
n3MeHuuBoct. Hopma peakumu npusHaka. BapuanuoHHbli psn M BapuanuvoHHas Kpubas (B.
Horanncen). CroiicTBa MOAM(PUKAITMOHHONW H3MEHYUBOCTH.

I'enotunnyeckas u3MeHUYMBOCTH. CBOMCTBA TIE€HOTHUIMYECKOW  M3MEHUYMBOCTH. BHIBI
TeHOTUITUYECKOW U3MEHYMBOCTU: KOMOMHATHBHASI, MyTallUOHHASI.

KoMOuHaTuBHAsT W3MEHYMBOCTh. MeiH03 M TIOJOBOM IMpOIECC — OCHOBA KOMOWHATHBHOU
W3MEHYUBOCTH. PoIb KOMOMHATHMBHOW HM3MEHYHMBOCTH B CO3/IaHUU T'€HETHMYECKOTO pa3zHOOoOpas3us B
Ipezesax OJHOro BUAA.

MyTtainmonHass UW3MEHYMBOCTb. Buabpl MyTauuid: TIE€HHbIE, XPOMOCOMHBIE, TE€HOMHBIE.
CrnoHTaHHBIE W UWHIYIUPOBAHHBIE MYyTallMU. SlaepHbIE U  LHUTOIUIA3MATUYECKHWE MYTaIUU.
CoMaruueckue U 1oJioBble MyTauuu. [IpuunHbl BO3HUKHOBEHU MyTaluuid. MyTareHsl U UX BIIUSHHE
Ha OpraHu3Mbl. 3aKOHOMEPHOCTH MYTAaLMOHHOIO Ipolecca. 3aKOH TOMOJOTMYECKHX psAI0B B
HacnencTBeHHoi n3menunBoctu (H.M. BaBuiioB). BHesnepHas H3MEHYMBOCTh U HACIEACTBEHHOCTb.

Onucenemuxa u INUSEHOMUKA, PONb SNULEHEMUYECKUX (DAKmopos 6 HACLe008aHuu U
UBMEHYUBOCINU (DeHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOS.

JdemMoHcTpanuu

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

Tabmuubprt w  cxembl: «Buumbl u3MeHuMBOCTH», «MoAMUKAIIMOHHAS W3MEHYUBOCTHY,
«KoMmOuHaTHBHAs U3MEHYHBOCTHY», «Meio3», «OminogorBopeHue», «l eHeTuueckue 3a0oNeBaHUS
yenoBeKay, « Buasl myranuiin.

O6opynoBanue: KHUBbIE U TepOapHble SK3EMIUIAPhl KOMHATHBIX PACTEHUH, PHUCYHKH
(dboTorpadun) >KMBOTHBIX C PA3JIMYHBIMU BUJAMU U3MEHUYUBOCTH.

JlaGopaTopnas pabora «lccnenoBaHue 3aKOHOMEPHOCTEH MOAU(PUKAIIMOHHON U3MEHUYUBOCTH.
[TocTpoeHne BapralMOHHOTO Psiia U BAPUALIMOHHON KPUBOI».

IIpakTnyeckas padora «Mytanuu y Apo30¢puiibl (Ha TOTOBBIX MUKPOIPENapaTax).

Tema 14. I'eHeTnKa Ye10BeKa

Kapuorun yenoseka. MexayHapoHasi mporpaMma HCCIIEIOBaHUsI F€eHOMa 4dejoBeka. MeToabl
M3Y4YEeHUS TEHETUKU YeJIOBEKa: TeHealorHuecKuid, OJIM3HEI[0BbIN, IUTOTeHETUYECKUH, OMYJIAIIMOHHO-
CTATUCTUYECKUH, MOJIEKYJIIPHO-TE€HETUUECKU. CoBpemeHHOE oInpeeIcHue TEeHOTHIIA:
ITIOJITHOTEHOMHOE CEKBEHUPOBAHME, TEHOTHUIIMPOBAaHHWE, B TOM uyucie ¢ nomouipro III[P-anammsa.
HacnencrBennsle 3a00eBaHusl YenoBeKa. [ eHHbIE M XpPOMOCOMHBIE 0OJe3HM 4enoBeka. boyiesHu ¢
HAaCJEACTBEHHON IPENPaCIOIOKEHHOCThIO. 3HAUEHUE MEAUIMHCKON N€HETUKH B MPEIOTBPAIICHUN U
JIEYCHUH TEeHEeTHYeCKUX 3a00JeBaHWil uenoBeka. MeauKo-TeHEeTHYeCKoe KOHCYIbTHPOBAHUE.
CtBonoBble KIeTKU. [IoHSITHE «T€HEeTHYEeCKOro Tpy3a». DTHUECKHUE aCTIEKThl UCCIEeOBaHUI B 00J1acTH
peIaKTUPOBAHUS F€HOMA U CTBOJIOBBIX KJIETOK.

I'enernueckue (akTOpbl TOBBIIMIEHHOW YYBCTBUTEIBHOCTH 4YeJOBeKa K (U3MUYECKOMY U
XUMHUYECKOMY 3arpsiI3HEHUIO OKPY)KaOIIEH cpefbl. | 'eHeTnueckas peIpacioaoKEHHOCTh YeI0BEKa K
MaTOJIOTUSIM.

JdemMoHcTpanuu

Tabmuer u cxembl: «Kapuotun uyenoBeka», «MeTOapl H3Y4YEHHsS] TEHETHKH YEJIOBEKay,
«['eneTnueckue 3a00JIEBaHUS YETOBEKAY.

IIpakTnyeckas padbora «CoCTaBJICHUE U aHATIU3 POJOCIOBHON».

Tema 15. Cennexkuusi OpraHusMoB



JlomecTuKanus U CeNeKus. 3apokaAeHue celeKnn u gomectukanuu. Yuenue H. 1. BaBunosa
o lleHTpax mpoHCXOXIEHUSI U MHOT000Opa3usi KyJbTypHBIX pacTeHuid. Ponb cenexkuuu B cO3aHUU
COPTOB pacTeHUW U MOpoJ *KUBOTHbIX. CopT, Mopoja, mMTamMM. 3aKOH TOMOJIOTHYECKHUX PsJOB B
HacjeAcTBeHHOM n3MeHunBocty H. M. BaBuiioBa, ero 3HadueHue 15 CEIEKIIMOHHON paboTHI.

Metoapl ceneKMoHHOW paboThl. MCKycCcTBEHHBI OTOOp: MacCOBBIH W WHAMBHIYaTbHBIN.
Otanbl KOMOMHAIMOHHOW cenekuuu. lcneitanwe mnpou3BoauTeneii mo moroMctBy. Otbop 110
TCHOTHUITY C MOMOIIBIO OLEHKH (PEHOTHIIA TTOTOMCTBA M OTOOp IO TEHOTHUITYy C IOMOIIBI0 aHAIN3a
JIHK.

HckyccTBeHHBI MyTareHe3 Kak METOJ| CeNEKIIMOHHON paboThl. PagnaninoHHBI M XUMUYECKUT
MyTareHe3 Kak MCTOYHUK MYyTallMi y KyJIbTYpHbIX (opM opranusmMoB. Mcmonb3oBaHue reHOMHOTO
pemakTHpOBaHUS U MeTO0B pekoMOuHaHTHBIX JIHK nmns momydeHuss mcxomgHoro marepuwana Jyis
CEJICKLUU.

[Tonydenue monumionoB. BHyTpuBHIoBas rudpuau3anus. bIn3kopoacTBEHHOE CKPEIIUBaHUE,
win uHOpuauHr. HeponcTBeHHOe cKpeluBaHue, WM ayTOpuAMHT. ['eTepo3uc M ero NpUYHHBL
Hcnonb3oBanue rereposuca B cenekuuu. OtnanénHas rubOpuausanus. [Ipeononenue Oecrionus
MEXBUJAOBBIX THOPUAOB. JIOCTHKEHUS CENEeKIINN PACTCHUM U KUBOTHBIX. «3€1EHASA PeBOIOYUsLY.

CoxpaHeHure 1 U3y4yeHHEe TeHETHUYECKUX PEeCYpCOB KYJIbTYPHBIX PACTEHHHN U WX JTUKUX POJAMYEH
JUIS CO3JaHMsSI HOBBIX COPTOB M THOPUIOB CEIbCKOXO3SHUCTBEHHBIX KYIbTYp. M3yueHue, coxpanerue u
ynpaegnenue 2eHemudecKuMu pecypcami celbCKOX03sUCMBEHHbIX U NPOMbBICIO8bIX HCUBOMHBIX 8 YeTsX
VAYUULEHUS CYUeCmBYIOWUX U CO30AHUSL HOBbIX NOPOO, IUHUL U KPOCCO8, 8 MOM YUC]le C NPUMeHEeHUeM
COBDEMEHHBIX MEMOO08 HAYUHBIX UCCIe008AHUL, NePe08bIX UOell U NePCNEeKMUBHBIX MEXHON0SU.

JdeMmoHcTpamun

IToprpersr: H. WM. BaBwios, . B. Muuypun, I'. JI. Kapneuenko, II. II. Jlykpsauenko, b. JI.
Acraypos, H. bopnoyr, /1. K. bensies.

Tabmuubl 1 cxeMmbl: «lleHTpBl TPOUCXOKACHHUS W MHOTO00pa3usi KYJIbTYPHBIX PaCTEHUI,
«3aKOH TOMOJIOTHYECKUX pAJOB B HACIEACTBEHHOHM H3MEHUYMBOCTH», «METOAbl CEIEeKIUn»,
«Otnanéunas rudbpunuzamusy, «Myrarenes».

JlabopaTtopHasi padora «/I3ydyeHHe COPTOB KyJbTYPHBIX PAacT€HUH M TOPOJA JIOMAIIHUX
YKUBOTHBIX).

JlaGopaTopHas padora «/3ydueHne METOJOB CEJIEKIIUN PACTEHUII.

IpakTuyeckas padora «IIpuBrBKa pacTeHUII.

JOkcekypeusi «OCHOBHBIE METOABI U JOCTH)KCHHSI CENEKIMHM pPAcTeHWH U KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIIMIO, IUIEMEHHYI0 (epMy, COPTOUCHBITATENIbHBIA Y4YacTOK, B TEIUIMYHOE
X03SIIICTBO, B JTa0OPATOPHUIO arpOYHUBEPCUTETA UIIM HAYUYHOTO IIEHTPA)».

Tema 16. BUOTEeXHOJI0TUS M CUHTETHYECKAS OMOJIOTUSA

OOBeKThl, HCMONb3yeMble B OHOTEXHOJIOTWH, — KJIETOYHbIE M TKAHEBbIE KYIbTYpHI,
MHUKpPOOPTaHU3MBbI, UX XapaKTepUCTHKa. TpaaulinoHHas OMOTEXHOJOTHUs: XJeboneueHue, noiaydeHue
KHCJIOMOJIOYHBIX ~ TNPOAYKTOB,  BHHOJEIHE. MuKpoOHONIOTHYEeCKUN ~ CHUHTES. OOBeKTHI

MUKpOOHOIOrnuecKux TexHomaoruil. [IponsBoacTBo Oenka, aMUHOKMCIOT U BUTAMHUHOB.

Cozanne TEXHOJOTMM M MHCTPYMEHTOB LIEJICHANPABICHHOIO U3MEHEHUS U KOHCTPYMPOBAHMS
T€HOMOB C LEJbI0 MOJIYYEHHsS] OPTaHM3MOB M MX KOMIIOHEHTOB, COJAEpIKallMX HE BCTPEYAKOLIUECS B
npupojie OMOCUHTETUYECKUE ITYTH.

Knerounas wunxeHepus. MeTonpl KyInbTypbl KJIETOK M TKAaHEM pAacTEHUHM M IKUBOTHBIX.
Kpuobanku. Comaruyeckas ruOpUIu3alMsi M COMaTHUeCKuil sMOpuoreHe3. Mcmosb3oBaHue
TalIONI0B B CEIIEKIMHM pacTeHui. [lonyuenue MOHOKNIOHANbHbIX anwmumen. FHcnoavzosanue
MOHOKJIOHANbHBIX U NONUKIOHANbHLIX anmumen 6 Meouyune. VICKYCCTBEHHOE OIUIOJOTBOPEHHUE.
PexkoHCTpyKIMsA AWLIEKIETOK M KIOHMPOBAHME JKUBOTHBIX. METON TpaHCIUIAHTALMM SAEp KIETOK.
Texnonocuu 0300p06IeHUs, KYIbMUSUPOEAHUS U MUKPOKIOHANLHO2O — PA3MHONCEHUS
CeNbCKOXO3AUCMBEHHBIX KYIAbMYP.

XpoMOCOMHAsi W TEHHas WHXEHEpUs. VICKyCCTBEHHBIM CHHTE3 I€Ha U KOHCTPYHpPOBaHUE
pekomOunanTHbiX JIHK. Cozdanue mpanceennvix opeanusmos. JIOCTHIKEHHS] W TEPCIICKTHBBI
XPOMOCOMHOW ¥ T€HHON MHXEHEPHH. DKOJIOTUYECKHUE U STHUECKUE MPOOIIEMbl TEHHOW MH)KEHEPUH.



Menunnuackue OuorexHonoruu. I[loctreHomHas mmdposas wmemunuua. [IIP-amarHoctuka.
MeTabonoMHBINM aHaNNU3, TEHOLEHTPUUECKUN aHAJIN3 MPOTEeOMa YeJIOBeKa I OLIEHKU COCTOSIHUS €TO
310poBbs. Vcmonbp30BaHUE CTBOJIOBBIX KIETOK. TapreTHas Tepanus paka. 3D-Omoumxenepus s
pa3paboTku (hyHIaMEHTAIbHBIX OCHOB MEIUIIMHCKUX TEXHOJOTHUH, CO3[aHUsl KOMIUIEKCHBIX TKaHEn
COUYETAHHEM TEXHOJIOTHH TPEXMEPHOrO OWONMPHHTUHTAa W cKapQOIAMHTa [UIsl pEIIeHUs 3aaad
[IEPCOHAIIU3UPOBAHHON MEIULIUHBI.

CozaHue BEKTOPHBIX BAaKIMH C I1EIbI0 OOEcreueHUuss KOMOWHHUPOBAHHOW 3alllUTHI OT
Bo3Oyauteneii OPBU, ycraHoBieHHME MONCKYJISIPHBIX MexaHU3MOB (yHkiuonupoBanus PHK-
COJIEp>KaIliX BUPYCOB, BBI3BIBAIOIINX 0CO00 OMAcHBIC 3a00JICBAaHUS Y€TIOBEKA U )KUBOTHBIX.

JdemoHcTpauuu

Tabmuubl u cxembl: «cnoyib30BaHWE MUKPOOPTaHU3MOB B MPOMBIILIEHHOM MPOU3BOJICTBEY,
«Knerounast uHxxeHepusn», «l'eHHass HHKEHEPUSI».

JlabopaTopHas padora «/3yueHrue 00beKTOB OMOTEXHOIOTHI.

IIpakTuyeckas padora «llonydyeHue MOJIOYHOKUCIBIX IPOTYKTOBY.

IKckypeust «bHOTEXHOMOTHST — BaKHEWINAsh MPOM3BOJIUTENbHAS CHUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHYECKOE MPOU3BOICTBO).

11 KJIACC

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

OpomonmonHas Teopust Y. Jlapsuna. Ilpeamnocbuiku BO3HMKHOBEHHUS AapBUHU3MA. JKU3HB U
HayyHas JearenbHocTh Y. /lapBuHa.

JiByokymue cuiibl 3Bomonuu BuAoB 1o Y. JlapBuHy (BbICOKash MHTEHCUBHOCTh Pa3MHOKEHUS
OpraHM3MOB, HACII€JICTBEHHAasT HW3MEHYUBOCTb, Oopb0a 3a CyIECTBOBaHHE, ECTECTBEHHBIN U
HCKYCCTBEHHBIU OTOOD).

Odopmnenne cuntetndeckoil teopun sBomouuu (CTD). HelTpanbHas Teopus 3BOIIOLUH.
CoBpeMeHHass 3BOJIIOLIMOHHAs OHoOJOrus. 3HAu€HUE SBOJIOIMOHHOM Teopuu B (OPMHUPOBAHUU
€CTECTBEHHO-HAYYHON KapTHHBI MUPA.

JdemMoHcTpauuu

IToptpersr: Apuctorens, K. JInnnen, XK. b. Jlamapk, 3. XK. Cenr-Unep, K. Krosse, Y. /lapBus,
C. C. YerBepukos, U. 1. Imansraysen, JJx. Xonaeiin, J. K. bemnses.

Tabnuue! u cxemsbl: «Cucrema xuBoit npupoisl (1o K. JInnuero)», «JlecTHUIa )KUBBIX CYILECTB
(mo Jlamapky)», «Mexanusm ¢GOpMHUPOBAHUS TPUCTIOCOOTICHUNM Yy pPACTEHUH W KUBOTHBIX (110
Jlamapky)», «Kapra-cxema mapmipyra nyremectsus Y. lapsunay», «Haxonku Y. lapBunay, «Popmbl
00prOBI 3a cymiectBoBaHue», «l[lopoasl romybeit», «MHOrooOpasue KyJabTypHBIX (DOPM KamycThI»,
«IToponpl mOMaIIHUX >KUBOTHBIX», «Cxema oOpa3zoBaHMs HOBbIX BUIOB (o Y. JlapBuHy)», «Cxema
COOTHOIIEHHUS JBUXKYUIUX CHJI 3BOJIOIUNY», «OCHOBHBIE TMOJOXKEHUS CHHTETHYECKONM Teopuu
IBOJIIOLIVN.

Tema 2. MUKpPO03BOJIIOLUS U €€ pe3y/IbTaThl

[lomynsmuss kak »dneMeHTapHas eAuHMNA JBooIMH. COBpEMEHHBIE METOJBl  OLEHKU
TFEeHETUYECKOTO Pa3HOO0Opa3us M CTPYKTYpbl MOMyisiiuil. V3mMeHeHHe reHopoHIa MOMyNALHUU Kak
JJIEMEHTAapHOE DBOJIIOLMOHHOE SIBJIEHUE. 3aKOH TreHeTudeckoro pasHoBecus JIx. Xapau, B.
Baitn6epra.

OneMeHTapHble  (AKTOPbl  (ABIJKYIIME CHJIBI) ABOJIONMHM. MYTAalMOHHBIM  mpoliecc.
KombOunatuBHasi u3MeHYMBOCTb. Jlpeil) reHoB — ciydailHble HEHalpaBJIEHHbIE M3MEHEHHS 4YacToT
anmneneid B momymsanusx. Oddexkt ocHoBarens. Ipgexm Oymowinounoco eopaviuwika. CHudiceHue
2EHeMUYecKo20 pazHoobpasus. npuuunvl u cireocmeus. Illposenenue s¢hghexma Opeligha eenos 6
oonvwux u  manvlx  nonyaayusax.  Mwurpauumu.  M3omAuus  momynsnuii:  reorpaduueckas
(mpocTpaHCcTBeHHast ), Orosoruueckast (penpoyKTUBHA ).

EcrecTBeHHBII 0TOOp — Hampapisromuil (akTop 3BodOIHMUA. POPMBI €CTECTBEHHOTO OTOOpA:
JBIDKYIIAKA, CTAaOMIM3UPYIONMINN, pa3pbIBalomui (au3pynTuBHBIN). [TonoBoii or6op. Bo3HukHOBEeHHE
1 DBOJIIOLINS COLIMATIBHOTO MTOBEACHUSI JKUBOTHBIX.

[IpucnocoOaeHHOCT,  OPraHU3MOB  Kak  pe3yjibTaT MHKPOAIBOMIOIMH. BoO3HHMKHOBEHUE
MPUCTIOCOOTCHUH y OpraHu3MoB. Apomopdo3bl M uanoanantTauuu. [IpuMepsl mpucnocoOneHuit y



OpPraHU3MOB: MOp(OJIOrHUECKHeE, ¢dusnonornyueckue, OMOXHUMHUYECKHE, IIOBE/ICHUECKHUE.
OTHOCUTENBHOCTH MPUCITIOCOOIEHHOCTH OPTaHU3MOB.

Bupn, ero kxpurepuu u crpykrypa. BunoobpazoBaHue kak pe3ynbTaT MUKpPO3BOIOLUU. M30manus
— ximoyeBoi (aktop BumooOpazoBanus. Ilytm u crmocoObl BHI000pa30BaHUA: ajuIONATPUUYECKOE
(reorpaduueckoe),  CUMIATPUUYECKOE  (IKOJIOTUYECKOE), «MTHOBEHHOE»  (TIOJIMILIOMIN3AIINS,
rubpuanzans). JJIMTenbHOCTh 3BOIIOIUOHHBIX [TPOLIECCOB.

Mexanu3mbl GOPMUPOBAHUS OHOJIOTUYECKOTO pa3HOOOpa3usl.

Ponp  sBomronoHHO#l  Ouosiormu B pa3paboTKe  HAy4yHBIX  METOJOB  COXpaHEHUs
Onopa3zHooOpaszusi. MUKpPOIBOIONUS W KOABOJIOLMS TMApa3sUTOB M WX XO03s€B. MeXaHU3MBbl
(hopMHUPOBaHKS YCTOMYMBOCTH K aHTHOMOTHKAM U CITIOCOOBI O0PHOBI ¢ HEH.

JdemMoHcTpanuu

[ToptpeTtsr: C. C. YerBepukon, 3. Maiip.

Tabmuupl 1 cxembl: «MyTalmoHHass M3MEHUYMBOCTbY», «llomyssiliMOoHHAas CTPyKTypa BHAAY,
«CxeMa mposiBieHHs 3akoHa Xapau—BaitHOepra», «/[Bukyiue cuibl 3BOIIOLUNY, «IDKOIOTUYECKas
W30S TIOMYISIUANA CeBaHCKOH (openm», «I'eorpaduueckas U30SAIHS JTUCTBEHHUIIBI CHOMPCKOH U
JUCTBEHHUIIBI Jaypckony», «llomynsainnoHHbIe BOJIHBI YMCICHHOCTH XHUIIHHUKOB U JXKepTB», «Cxema
JCCTBUSI €CTECTBEHHOTO oTOOopay, «®Dopmbl OOprOBI 3a cymiecTBOBaHHE», «HIyCcTpHaIbHBIN
MEJTaHU3M», «OKuBble  HCKOMaeMbley, «ITokpoBUTENBCTBEHHAS ~ OKpacka  YKHBOTHBIXY,
«[Ipenynpexnatomias okpacka *KHUBOTHbIX», «Dusnonoruueckue ananrauuu», «lIpucnocob0ieHHOCTh
OpPraHU3MOB U €€ OTHOCUTENIBHOCTBY, «Kputepuu Buma», «Buasl-nBoitHukny», «CTpykTypa BuIa B
npupoae», «CrnocoObl BumooOpasoBaHms», «l'eorpaduyeckoe BUI000pa3oBaHWE TPEX BUIOB
JTaHABIIIEH», «DKOIOTHYECKoe BUA00Opa3oBaHUE BUIOB CHHHI, «llomurionasl pacTeHuiny,
«KanyctHo-peneunslii rtuOpuI».

O6opynoBanue: repOapuy pacTeHH, KOJJIEKIIMM HACEKOMBIX, uyuena MTULl U 3Bepell C
MIpUMepaMu pa3IMyUHbIX PUCIOCOOIEHHM, Yydenaa NTUI] U 3Bepell pa3HbIX BUJIOB, TepOapuu pacTeHU
OJMM3KHX BUJIOB, 00PAa30BaBLIMXCS Pa3IMUYHBIMU CIIOCOOAMHU.

JlabGopaTopHas padora «BrisiBlIeHIE H3MEHUNBOCTH Y OCOOEH OJTHOTO BUIA».

JlaGopatopnas  paGora  «[IpucmocoOieHuss  OpraHM3MOB U  HMX  OTHOCHUTEIbHAs
11eTIECO00PA3HOCTHY.

JlaGopaTopHas padora «CpaBHEeHUE BHIOB 110 MOP(OIOTHIECKOMY KPUTEPHION.

Tema 3. Makpo3sBosonusi 4 eé pe3y/ibTaThl

Metoapl u3ydeHus MakpodBoyronuH. IlaneoHTOnormdeckne MeETOAbl W3YYEHHs HBOJIOLHUU.
[lepexonubie popmbl U PUIOTEHETUYECKUE PSAIbI OPTaHU3MOB.

buoreorpaguyeckne MeToapl n3ydeHus sBomonun. CpaBHeHue ¢uiopsl U (payHbl MaTepUKOB U
ocTpoBOB. buoreorpadpuyeckue odactu 3eminn. Buabl-sHIEMUKH U PETUKTHI.

OMOpHOJIOTHYECKHE M CPABHUTEIBHO-MOP(OIOTHYECKUE METOAbl M3Y4YEHHUS HBOJIOLHH.
'enernueckue MeXaHU3Mbl SBOJIOIUM OHTOT€HE3a M TOSIBICHUS SBOJIIOLMOHHBIX HOBIIECTB.
I'oMosiornuHbple M aHaANOTWYHBIE OpraHbl. PyauMeHTapHbBIE OpraHbl M aTaBU3MbL. MOJEKYJIsIpHO-
reHeTUYeCcKnue, OMOXMMUYECKHE W MaTeMaTU4YeCKHe METOJAbl M3y4eHHUs 3BONIONUH. ['oMoiiornyHbIe
reHbl. CoBpeMEHHbIE METO/IbI TOCTPOCHUS (PUIIOT€HETHUECKUX JIEPEBBEB.

XPOMOCOMHBIE MYTAI[{ U IBOJIIOIHSI TEHOMOB.

OO6mue 3akoHOMEepHOCTH (TIpaBWiA) SBOMIONUH. [Ipunyun cmensvt ynxyuti. HeobpaTumocTsb
HBOJIIOLIMU. AJlanTUBHAS paauanusi. HepaBHOMEPHOCTh TEMITOB HBOJIOLIUU.

JdemMoHcTpanuu

[Toptpetsr: K. M. bap, A. O. KoBanesckuii, @. Mromiep, 3. I'ekkens.

Tabmuupel u cxembl: «DUIOTEeHETHUYECKUN pAA JIOMIATN», «APXEONTEPHKCY, «3BEpo3yObIe
smepb», «Crerouedanbl», «Punnoputs», «CeMeHHbIE NanopoTHUKNY, «buoreorpadguueckue 30HBI
3emmn», «/pelip xoHTHHEHTOB», «PenmukThl», «HavanbHble cTaguu >MOPHOHATBHOTO Pa3BUTHS
MMO3BOHOYHBIX JKUBOTHBIX», «['OMOJIOTMYHBIE U aHAJIOTUYHBIE OPTraHbl», «PynUMeHThI», «ATaBU3MBDY,
«XpOMOCOMHBIE HAaOOpPHI YENOBEKAa M MIMMIIaH3e», «[JlaBHBIE HampaBlIeHUS 3BOMIOLUNY, «O0IUMe
3aKOHOMEPHOCTH 3BOJIOLUN.

Ob6opynoBaHue: KOJUIEKIIMU, repOapuu, MYISDKM MCKOMAeMbIX OCTaTKOB OPTaHU3MOB, MYISDKH
TOMOJIOTMYHBIX, aHAJIOTUYHBIX, PYAUMEHTAPHBIX OPTaHOB U aTaBU3MOB, KOJUIEKIIMM HACEKOMBIX.



Tema 4. IIponcxoxaeHue u pa3BuTHE )KU3HU HA 3emJie

Hay4nbie runoTe3sl MpouCcXoXACHUS XKU3HU Ha 3emiie. AOroreHes u nancrepmus. JloHay4dHbIe
IIPEJICTABICHUSI O 3apOKICHUM XU3HU (KpealuuoHM3M). ['MIoTe3a IMOCTOSHHOIO CaMO3apOXACHUS
JKU3HU U €€ onpoBepxkenue onbiTamMu @. Penu, JI. Cnanmannanuy, JI. [Tactepa. [IpoucxoxaeHue u3Hu
Y acTpOOHOJIOT S

OcHoBHbBIE dTallbl HEOpraHu4eckon HBosouuu. llnanerapHas (Teosioruueckas) 3BOJIOLUA.
Xumuueckasi 3BOJIONUsA. AOUOTEHHBIN CHHTE3 OPraHUYECKUX BEHIECTB U3 HeopraHumdeckux. OmbiT C.
Munnepa u I'. FOpu. OOpa3oBanue moaumepoB u3 MoHoMepoB. KoarepBatHas rumore3a A. .
OnapuHa, runore3a nepsuyHoro OynboHa JIx. XompaeiHa, reHerudeckas rumoresa I'. Mémnepa.
Pubosumer (T. Yek) m rumoreza «mvupa PHK» V. TI'mnGepra. dopmupoBanue meMOpaH u
BO3HUKHOBEHHE MPOTOKJIETKH.

Hcropus 3emnu u Metoasl €€ uzydyeHus. Mckonaemple opraHnyeckue OCTaTKU. I'eoxpoHonorus
u e€ meroabl. OTHOCUTENbHAS U a0COJIOTHAS T€OXPOHOJOTHs. ['eoXpoHOoIOrnyeckas miKaua: 30HbI,
3pbl, IEPUO/IbI, STIOXHU.

Havanpueie sTambl opranudeckoil »Bomonuu. [losiBeHMe ©W 3BOJIOIUS TEPBBIX KIETOK.
Oponrorusi  MertabonusMa. Bo3HuUKHOBeHHE TMepBbIX dkocucteM. CoBpeMeHHbIE MHKPOOHBIE
OMOTUIEHKH KaK aHaJIoT MepBhIX Ha 3emiie coobmmecTB. CTpoMaTonauThl. [IpoKaproOTHI 1 9yKapHOTHI.

[Ipoucxoxaenne »sykapuoTr (cuMmOUOTeHe3). DBOIIOLMOHHOE TMPOMCXOXKJIEHUE BHPYCOB.
[TpoucxoxaeHne MHOTOKJIETOYHBIX OPTaHU3MOB. BO3HUKHOBEHHE OCHOBHBIX TPYIIIT MHOTOKJIETOYHBIX
OpraHU3MOB.

OcHOBHBIE Tanbl BOJIONUKM BhICIIUX pacTteHuil. OcHOBHBIE apoMop(do3bl pacTeHuid. Berxon
pacteHuil Ha cymy. [losiBeHHe criOpOBBIX pACTEHUI M 3aBOEBAaHME UMHU CyIIU. CeMEHHbIE PaCTEHUSI.
[IpoucxoxkaeHne BETKOBBIX PACTEHUN.

OcHOBHBIE 3Tallbl SBOIOIUYU KUBOTHOTO MUpa. OCcHOBHBIE apoMOp(}O3bI JKUBOTHBIX. Benackas
(dayna. KemOpuiickuii B3pbIB — TOSIBJICHUE COBPEMEHHBIX THMOB. [lepBhie XOpAOBBIE >KUBOTHBIC.
Kuzsp B Boje. DBomoIus MO3BOHOUHBIX. [Ipoucxoxaenue ampubuii u pentunuii. [Ipoucxoxaenue
MiekonuTamux M nrul. [lpuHnun xmodyeBoro apomopgo3a. OcBoeHuEe OECHO3BOHOYHBIMU U
[M03BOHOYHBIMH JKUBOTHBIMU CYIIIH.

PazButue xu3Hu Ha 3emiie TIO dpaM M TEpUOAAM: apxeH, MPOTEPO30i, Majaeo30il, Me3030M,
KaifHO30#. OOmas xapakTepuCTUKa KJIMMaTa M TeOJIOTMYeCKUX mpoieccoB. [losBnenue u paciser
XapaKTepHBIX OPraHM3MOB. YTieoOpa3oBaHME: €ro YCJIOBUS U BIMSHHME Ha Ta30BbId COCTaB
aTMocQepshl.

MaccoBble BBEIMHUPaHHUSI — DKOJOTHYECKHE KPU3UCHI Mponuioro. I[IpuymHbl W CleaCTBUS
MaccoBbIX BbIMUpaHHi. COBpPEMEHHBIH DJKOJOTHYECKHI KpusHc, ero ocobennoctu. I[IpoGrema
COXpaHeHHUs OMopa3zHoo0pa3us Ha 3emiie.

CoBpeMeHHass CHCTeMa OpPraHMYecKoro Mupa. [IpuHIUIBI KiIacCUpUKAMU OPTraHU3MOB.
OCHOBHBIE CHCTEMATHYECKHE TPYIIBI OPTaHU3MOB.

JdemMoHcTpanuu

[Toptpeter: @. Pemqu, JI. Cnamnanuann, JI. Ilactep, . 1. MeunukoB, A. WM. Onapun, JIx.
Xonaeitn, I'. Ménnep, C. Muinep, I'. FOpu.

Tabmuubr u cxemsl: «Cxema ombiTa ®. Pemm», «Cxema ombita JI. Ilactepa mo u3ydeHuro
camMo3apoxkJeHus ku3Hu», «Cxema ombita C. Mwumnepa, I'. HOpu», «3OTtanel HeopraHu4eckoit
3BOMIOLNNY, «['e0XpoHOIOrHUEecKas mKanay, «HadaipHble 3Tanbl OpraHu4ecKoi IBoIIOIUNY, «Cxema
o0Opa3oBaHMs dYKapHOT MyTéM cuMOHMoreHe3a», «Cuctema KUBOW TpHUPObI», «CTpOSHHE BHpYyCay,
«Apomopdo3sl pactenuity, «Punnodputs», «OMTHOKIETOYHBIE BOJOPOCIN», «MHOTOKIETOUYHBIE
BOoJOpoCIny, «Mxuy», «[lanopotHukny, «I'onocemeHHble pacTeHus», «OpraHbl IBETKOBBIX PACTEHUN,
«Cxema  pa3BUTHSL  JKMBOTHOTO  MHpa», «ApoMopdo3bl  KUBOTHBIX»,  «[Ipocreimmey,
«Kumeuynononoctusie», «llmockue yepBu», «Unenuctonorue», «PbuIOb», «3eMHOBOIHBICY,
«IIpecmbikatomuecs», «lItunpy, «Maekonutarommey», «Pa3BUTHE KU3HU B apXEHUCKON 3pey,
«Pa3BuTHE XM3HU B IPOTEPO30MCKOU 3pe», «Pa3BUTHE KU3HU B IAJICO30MCKON 3pe», «PasBurue
JKU3HU B ME3030MCKOM 3pe», «Pa3BUTHE XKM3HU B KailHO30MCKON 3pe», «CoBpeMEHHas cucTeMa
OpPraHUYECKOr0 MUPaY.



O6opynoBanue: repOapuu PacTCHH PA3IMYHBIX OTENOB, KOJUICKIIUH HACEKOMBIX, BIA)KHBIE
rpenaparsl JKMUBOTHBIX, PAKOBHMHBI MOJUIFOCKOB, KOJIJIEKIIMM HIJIOKOXHUX, CKEJIEThl MO3BOHOYHBIX
KUBOTHBIX, Yydesia MTHI] U 3BEeped, KOJUJICKIIMM OKaMEHEJIOCTEH, MOJIE3HBIX HCKOMAEMBIX, MYJISIKU
OpPraHUYECKUX OCTATKOB OPraHU3MOB.

Bupryanbnas Jaboparopnas padora «MogenupoBanue onbiToB Mummepa—tOpu 1o
M3Y4YCHHIO a0MOTEHHOT0 CHUHTE3a OPraHMYeCKUX COSAMHEHUN B IEPBUYHOI aTMocheper.

JlabopaTopHas padora «/3yueHue 1 onucaHue UCKOIMAEMbIX OCTATKOB JIPEBHUX OPTaHU3MOBY.

IpakTuyeckasi padora «l3yueHne ocCOOEHHOCTEN CTPOCHUS PACTEHUIN Pa3HBIX OTACIIOBY.

IpakTuyeckas padora «3yueHue ocoOEHHOCTEN CTPOEHUS MO3BOHOYHBIX KUBOTHBIX .

Tema 5. Ilpoucxo:kaeHue 4yei0BeKa — AaHTPONOreHe3

Pazgensl u 3agaun anTponosiorur. MeTo sl aHTPOTOJIOTHH.

CraHOB/IEHHE TPEACTAaBICHUNM O TMPOUCXOKIACHUM 4YeJIOBEKa. Penuruo3Hele BO33pPEHUS.
CoBpeMeHHbIEC HAyUYHbIE TEOPUU.

CxoAcTBO uUenoBeka ¢ KUBOTHBIMU. CHCTEMAaTHYECKOE IOJIOKEHHE ueroBeka. CBUIETENbCTBA
CXOACTBA 4YEJIOBEKAa C JKUBOTHBIMHU: CPAaBHUTEIEHO-MOPQOJIOTHICCKUE, IMOPHUOIOTHICCKUE,
¢busnonoro-6MoXxuMHUEcKre, nopeaeHyeckue. OTIUYMs 4eIoBeKa OT >KUBOTHBIX. [IpsMoxoxkneHnue u
KOMIUIEKC CBSI3aHHBIX C HUM MPU3HAKOB. Pa3BuTHE rojIoBHOTO MO3ra U BTOPOH CUTHAJIBHOW CUCTEMBI.

JBuwkymue cuibl ((pakTopbl) aHTpomoreHe3a: Ouojoruueckue, couuaabHbie. COOTHONICHHE
OMOJIOTMYECKHX U COITUATBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OcHoBHbBIE CTagMM aHTpoIOreHe3a. PaHHHeE dYenoBeKOOOpa3Hble O00€3bsiHbI (IIPOKOHCYIBI) U
paHHUE MOHTHJbl — OOIIME MPEAKH YEIOBEKOOOpA3HbIX 00€3bsSH M JIoJeH. ABCTPAJONUTEKUH —
JNBYHOTHME TMpeaKku Jojaend. YenoBeK yMmenbld, NEpBble HW3rOTOBICHUS Opyauid Tpynaa. Yenosek
MPSMOXOJISAIINI U TIEPBBIA BBIXOJ JIOACH 3a npenensl Adpuku. UenoBek reiaenb0eprckuii — oommit
MPEAOK HEAaHJIEPTAIbCKOTO YEJIOBEKa M YEJIOBEKa pa3yMHOro. YernoBeK HeaHAEPTAIbCKUI Kak BUJ
JIOAEH XOJIOMHOTO KiauMmara. YenoBeK pa3yMHbId COBPEMEHHOIO THUINA, JCHHUCOBCKHM YEJIOBEK,
OCBOEHHE KOHTHHEHTOB 3a npeaenaMu Adpuku. [laneoreneTnka u naieoreHOMHKA.

DBONIOIMS COBPEMEHHOI'O ueloBeKa. EcTecTBEHHBIM 0TOOp B MOMYJALUSAX 4YeJIOBEKa.
MyrtannonHsiii nporiecc U mnonumopdusM. IlomynsanuoHHbIE BONHBI, Apeld TeHOB, MUTpalUs H
«(pdexT ocHOBaTENS» B MOMYJISIIIUIX COBPEMEHHOTO YeIOBEKa.

Yenoseueckue pacsl. [lonstue o pace. bonbiine pacel: eBporeonanas (eBpa3uiickas), aBCcTpaio-
HerpouiHas (3KBaTopHajibHas), MOHIOJIOM IHAs (a3MaTCKO-aMepuKaHcKasi). Bpems U myTu paccenenus
yelnoBeka Mo IaHere. EAMHCTBO uenoBedeckux pac. HaydHas HECOCTOSTENBHOCTH pacusma.
[TpucrnocoO0aeHHOCTh YeIOBEeKa K Pa3HBIM YCIOBUSIM OKpYXarolel cpeabl. BnusHue reorpadguieckoit
cpensl U Apeiida reHoB Ha MOPQOTIOTHIO U (DU3HOIOTHIO YeTOBeKa.

MexaucuurnianHapable  MeTonbl B (usuueckoir  (OMOTOTHYECKOW)  aHTPOIOJIOTHH.
DBOJIIOIIMOHHASI aHTPOIOJIOTUS U MaJIEOAHTPOIOJIOTUsl YEeIOBEYECKUX MNomynsiiuii. buocounanbHbie
WCCTIeIOBaHUST TIPUPOABI YelloBeka. MccmenmoBanue KOIBOMIONUNA OHMOJIOTHYECKOTO U COIMAIBHOTO B
YEIIOBEKE.

JdemMoHcTpanuu

IToprpersr: Y. lapsun, JI. JIuku, 5. 5. Porunckuii, M. M. I'epacumos.

Tabmuuer w  cxembl: «Metoasl  aHTpomoyiorHH»,  «['OJOBHOW  MO3r  4YeIOBEKay,
«YenoBexkooOpa3Hbie 00e3bsHb), «CKeneT dYeloBeKa W CKeleT MmuMnaH3e», «PyauMeHTs u
aTaBU3Mbl»,  «JIBHKyIIMe CUJIBI  QHTPONOreHe3a», <« OBOJIOLMOHHOE JpPEBO  YEJIOBEKay,
«ABcTpasionuTek», «YemoBek ymenbli», «HeaoBek NPIMOXOASAMIMIY, «JIeHUCOBCKHI YeIOBEK»
«Heannepransup», «KpoMaHboHUB, «IIpenkn demoBeka», «IJTambl 3BOJIIOIUN YEIOBEKa», «Pacsl
YEJIOBEKay.

OGopynoBaHue: MYJSDKA OKaMEHEJOCTEH, MPEeaIMETOB MaTepPHAIIBHOW KYJIbTYPhl TIPEIKOB
4enoBeKa, penpoaykiuu (dhotorpadun) KapTuH ¢ MHQPOIOTUISCKUMH U OMONEHCKUMHU CHOKETaMu
MIPOUCXOXKACHUS YeloBeKa, pororpaduu HaX0JA0K UCKOMAeMbIX OCTaTKOB Y€JIOBEKa, CKEJIET YeIOBEKa,
MO/IeJIb Yepera YeJIOBEeKa U ueperna IMMIIaH3€, MOJIENIb KUCTH YEJIOBEKa U KUCTU IIMMIaH3€e, MOJIEIN
TOpca MPEIKOB YEIOBEKa.

JlagopaTopHasi padora «/3ydeHre 0COOCHHOCTEH CTPOCHHS CKEJIeTa YelOBeKa, CBSI3aHHBIX C
MPSAMOXOKIECHUEM».



IIpakTnueckas padora «/3ydyeHne 3K0JIOTHYECKUX aJaNTallMi YEIOBEKay.

Tema 6. JKoJiorMsi — HayKa 0 B3aHUMOOTHOLIEHHMSIX OPraHM3MOB W HAJAOPraHU3MEHHbIX
CHCTEM C OKpYKaluei cpenoi

3apoxaeHue U pa3BUTHE dKOJIOTHH B Tpyaax A. ['ym6onbara, K. @. Pynse, H. A. Cesepriona, .
I'exkens, A. Tencnu, B. H. CykauéBa. Paznensl n 3amaun 3kosoruu. CBs3b 3KOJIOTUU C APYTUMHU
HayKaMH.

Metoapl skonoruu. IloneBbie HaOmOAECHUSA. DKCIEPUMEHTHI B HKOJIOTHH: TPUPOAHBIE U
naboparopuble. MopaenupoBaHue B HKOJIOTMU. MOHHUTOPUHI OKpY’KalOLIEH Cpebl: JOKAJIbHBIMH,
PETHOHAIBHBIN U TT00ATBLHBIH.

3Ha4YeHHE SKOJOTMYECKHX 3HAHUU I YeJIOBEKa. DKOJIOTMYeCKOe MHUPOBO33PEHHE KAK OCHOBA
CBSI3€M YenoBeYeCcTBa C MNPUPOAOH. POPMUPOBAHUE SKOJOTMYECKOW KYJIbTYPbl M 3KOJIOTMYECKOMN
IPAMOTHOCTH HACEJICHHUS.

JdemMoHcTpanuu

[Moptpetsr: A. I'ymb6onsar, K. ®@. Pynse, H. A. Cesepuos, J. I'ekkenb, A. Tencnu, B. H.
Cykaués.

Tabmuiel u cxembl: «Pazmensl skomorum», «MeToasl sKonorum», «CxemMa MOHUTOPHHTA
OKpY>Karollen Cpesibl».

JlabopaTopHas padora «/3ydyeHne METO0B 3KOJIOTHYECKUX HCCIIETOBAHUI.

Tema 7. Opranusmsl u cpeia 00UTAHUSA

Dkosnoruveckre (akTopbl U 3aKOHOMEPHOCTH uX AeiictBus. Kiaccuduxarus sKOIOrHYEcKUX
¢dakTopoB: abuoTHueckue, OwoTHYeckwe, aHTpororeHHble. OOmMe 3aKOHOMEPHOCTH ACHWCTBUS
skonoruueckux akropoB. IlpaBmno munumyma (K. Hlnpenrens, 0. JIubux). TonepaHTHOCTS.
OBpUOMOHTHBIE U CTEHOOMOHTHBIE OPraHU3MBI.

Abuotnyeckue ¢dakrtopel. CBerT kak sKkonoruueckuid Qaxrtop. JleiicTBUe pa3HBIX Y4acTKOB
COJIHEYHOT'O CIIEKTpa Ha OPraHU3Mbl. DKOJIOTMUYECKHE IPYIIbl PACTEHUH M )KUBOTHBIX 110 OTHOLICHHIO
K cBery. CurHanbHas poJib cBera. GoTonepruoaus3M.

Temnepatypa kak »dkosnorunueckuid Qaxrtop. [JleiictBue Ttemmeparypbl Ha OpraHU3MBI.
IToiKnI0TEPMHBIE M TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTAHU3MBI.

BrnaxnocTh kak skoioruueckuil ¢pakrop. [IpucnocodaeHuss pacTeHU K MOAJIEPKaHUIO0 BOJHOTO
Oananca. Knmaccudukanuss pacTeHud mo oOTHOWIEHHI0O K Bojge. [IpucrnocoOieHus >XKUBOTHBIX K
M3MEHEHHUIO BOJHOIO PEKUMA.

Cpenpl oOMTaHMsI OpraHU3MOB: BOJHAs, HA3eMHO-BO3AYIIHAs, TOYBEHHAs, TIJIyOMHHas
MO/NOYBEHHAs, BHYTpUOpraHu3MeHHas. @DPU3NKO-XMMHUYECKHE OCOOEHHOCTH Cpell OOMTaHUA
opranu3MoB. [Ipucnoco0i1eHns opraHu3MoB K KU3HHU B pa3HbIX cpeaax.

buonoruueckue putmel. BHemHue u BHyTpeHHUE PUTMbL. CyTOYHBIE W TOJUYHBIE PUTMBIL.
[TprucnocoOaeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSIM YCIIOBUN KU3HH.

XKuznennoie ¢opmbl opraHuzMoB. [loHsitTe o xu3HeHHOW ¢opme. JKuszHeHHble (HopMbI
pacTeHui: J1epeBbsl, KYCTAPHUKH, KYCTAPHUYKH, MHOTOJETHUE TpaBbl, OJHOJICTHUE TPaBBHI.
’KuzHeHnHble GOpPMBI KUBOTHBIX: TUAPOOUOHTHI, T€OOMOHTHI, a3pOOHNOHTHI. OCOOEHHOCTH CTPOCHHUS U
o0pasa KU3HH.

buotnueckune daxropel. Buapl OHMOTHUYECKHX B3aMMOJICHCTBHI: KOHKYPEHIIHS, XUITHHUYECTBO,
cumOuo3 u ero Qopmel. Ilapazutusm, koomeparus, MyTyaau3M, KOMMEHCAIN3M (KBapTHPAaHTCTBO,
HaxjeOHnuecTBo). Herpoduueckue B3ammosericTBus (Tommueckue, Gopudeckue, (adbpuueckue).
3HayeHne OMOTHMYECKUX B3aMMOAEHUCTBUI JJIsI CYIIECTBOBAHUS OPraHM3MOB B Cpele OOHMTaHUS.
[IpuHIMI KOHKYPEHTHOTO UCKIIOYEHHUS.

JdemMoHcTpanuu

Tabmuibl u cxembl: «IKoyorudeckue GakTopbl», «CBETOBOU CIIEKTPY, «IKOJOTUUECKHUE TPYIIITHI
KUBOTHBIX 110 OTHOILEHUIO K CBETY», «TEMIOKPOBHBIE KUBOTHBIEY, «XO0JIO0JHOKPOBHBIE JKUBOTHBIEY,
«DPU3HONIOTHYECKHE aJanTalul XUBOTHBIX», «Cpeapl OOUTaHHS OpraHu3MoOB», «buonornueckue
put™bl», <«KusHeHHble (opMbl pacreHuil», «Ku3HeHHbIE (OPMBI JKUBOTHBIX», «DKOCHUCTEMa
IIMPOKOJIMCTBEHHOIO Jiecay, «IKOCUCTEMA XBOWHOIO Jyeca», «llemm nurtanus», «XUIIHUYECTBOY,
«[Tapazutuszmy», «KonkypeHnuus», «Cumomos», «KoMMmeHcanmm.



Oo6opynoBanue: Tepbapuu pacTeHUN W YKUBOTHBIX, MIPUCIIOCOOICHHBIX K BIUSHUIO PAa3IAYHBIX
IKOJIOTHYECKHUX (haKTOPOB, TrepOapruu CBETONIOOMBBIX, TEHETIOOMBBIX W TCHEBBIHOCIUBBIX PACTECHUH,
CBETOJIOOUBBIC, TCHETIOOMBBIC M TEHEBBIHOCIHMBBIC KOMHATHBIC PAaCcTEHUs, repOapuu W KOJUICKIIUU
TEIUIOIIO0MBBIX, 3UMOCTOMKHUX, MOPO30YCTONYMBBIX pPAacTEHHUIl, uydyena NTHUIl U 3Bepeld, repdapuu
pacTeHHid, OTHOCSIIUXCS K THrpoduraMm, kcepopuram, mMe30puTaM, KOMHATHBIE PACTCHUS JTAHHBIX
rpyMnM, KOJJIEKIIMU XUBOTHBIX, OOMTAIOIIKUX B Pa3HBIX cpefax, repOapuu U KOJUJICKIUU PACTCHUH U
KUBOTHBIX, 00JIAJIAIONINX YepPTaMU MPUCIOCOOIEHHOCTH K CE30HHBIM M3MEHEHUSIM YCJIIOBUMN KU3HH,
repOapuu 1 KOJUJIEKIIUK PACTEHUHN U )KUBOTHBIX PA3JIMYHBIX )KU3HEHHBIX (DOPM, KOJIEKIIMU KUBOTHBIX,
YUYACTBYIOIINX B PA3IMYHBIX OMOTHYECKUX B3aUMOICHCTBUSX.

JlaGopaTopHas padora «BrIsiBieHHE MIPUCTTIOCOOICHUI OPTaHU3MOB K BIIUSTHUIO CBETaY.

JlabopaTopuasi pa6ora «BbIsBIEHHE MPUCIOCOONICHUH  OPraHU3MOB K  BIIHSHHIO
TEMIIEPaTypbI».

JlaGopaTopHasi paboTa « AHATOMUYECKHE OCOOCHHOCTH PACTCHHI U3 PA3HBIX MECT OOUTAHUS.

Tema 8. Jkoj10rusi BUAOB M NOMYJIAIMA

DKOJIOTHUECKUE XapaKTepucTUku nonyssiuun. [lonmynsuust kak 6mosiornyeckasi cucrema. Pomib
HEOJIHOPOAHOCTH cpenbl, pu3ndyeckux 6apbepoB U 0OCOOCHHOCTEH OMONIOTUU BUAOB B (POPMUPOBAHUU
MPOCTPAHCTBEHHOM CTPYKTYphl momnyisiiiuii. OCHOBHBIE TOKa3aTeM TMOMYJALMH: YHUCIECHHOCTD,
IJIOTHOCTh, BO3pAcTHasi M IOJOBasi CTPYKTypa, POKIAEMOCTb, MPUPOCT, TEMI POCTa, CMEPTHOCTD,
MUTpaIusi.

Dkosiornuyeckasi CTpykrypa mnomyiasuuud. OneHka 4YuciIeHHOCTH mnonyisauuu. J{uHamuka
nonyasanuu U e€ peryisnusa. buotuyeckuii mOTeHIMAN MOMyIsanud. MoaenupoBaHUe TUHAMUKHU
nonyssauuu. Kpusble pocta yncieHHOCTH nomynsiuuu. KpuBble BbDKMBaHUA. Perynsnus 4ucieHHOCTH
MOMYJISIIIAI: pOJIb (PaKTOPOB, 3aBUCAIIUX U HE 3aBUCSIIMX OT TUIOTHOCTH. DKOJIOTHYECKUE CTPATETHU
Bu0B (I- u K-cTtparerun).

[Tonsstue 00 »oSKomormvecko Hume Buga. Mecroobutanue. MHOroMepHas MOJEIb
skosiornyecko Humum Jx.M. XarumHcona. Pa3zMepsl skosiormyecko HumM. IloTeHumanbHas u
peann30BaHHAs HUIIIN.

Bun kak cucrema mnonymsauuii. Apeanbl BUAOB. Buabl M MX JKM3HEHHBIE CTPATETHUU.
DKOJIOTHYECKUE IKBUBAIICHTHI.

3aKOHOMEPHOCTU TOBEJICHUS U MHUTpPAlUi KUBOTHBIX. bHOJOrnyeckne MHBa3UM UYKEPOAHBIX
BHJIOB.

JdemoncTpanuu

[Toptper: Ix. Y. XatunHCOH.

Tabmuiel U cxeMbl: «DKOIOTUYECKHE XapaKTePUCTUKH momynsiuny, «lIpocTpancTBeHHas
CTPYKTYpa MOMyJsiun», «Bo3pacTHpie mupamMuabl Tonyasiun», «CKOpPOCTh 3aCelIeHHs] TTOBEPXHOCTH
3eMilH pa3IMuHbIMU OpraHu3Mammny, «Mojenb sxonorudeckoit Humm JJx. M. XarunHconay.

O6opynoBanue: repdapun pacTeHNUN, KOJUICKITUN )KUBOTHBIX.

JlaGopaTopnas pa6ora «IIpucmocoOiaeHus ceMsH paCTeHU K paCCEICHUIO».

Tema 9. Jkosiorust cood1IECTB. IKOJOTHYECKHE CUCTEMBbI.

CooOmiectBa opraHu3mMoB. buorneHo3 u ero cTpykTypa. CBsi3u MeXIy OpraHu3MaMu B
OHOIIEHO3E.

Dkocuctema kak oTkphitas cucrema (A. k. Tercnu). OyHKIHOHATBHBIE OJOKH OPraHU3MOB B
9KOCHUCTEME: MPOAYIEHTHI, KOHCYMEHTBI, PENyIeHThI. Tpodudeckue ypoBHH. Tpodudeckue 1enu u
cetn. AGnotnueckue 010ku 3kocucteM. [1ouBbl U Wbl B 9kocucTeMax. KpyroBopoT BEmecTB U MOTOK
SHEPTHUH B DKOCUCTEME.

OcCHOBHBIE TOKa3aTeNM 3IKOCUCTEMBI. buomacca W OpOAyKIHUsA. DKOJIOTUYECKUE MHUPAMUIbI
Yyucen, OMOMacChl U SHEPTHH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. @nykmyayuu. HampaBlieHHBIE
3aKOHOMEPHBIE CMEHBbI COOOIECTB — cyKieccuu. [lepBruHble U BTOPHUUHBIE CYKLIECCUU U UX MTPUYHHBI.
AHTpPOIIOTeHHBIE BO3/IEHCTBUS Ha cykieccuu. KimmmakcHoe coobmiecTBo. buopaznooOpasue u moiHoTa
KpYroBOpOTa BELIECTB — OCHOBA YCTOMYHUBOCTH COOOIIECTB.

[Ipuponnbie 3KOCUCTEMBI. JKocucmemvl 03€p U pek. IKocucmemvl Mopel U OKeaHos.
Oxocucmemvl myHop, n1ecos, cmenetl, NyCmvlHb.



AHTpOIIOT€HHbIE ~ 3KOCHCTEMBI.  Arposkocucrema.  ArpoueHo3.  Paznuuus — mexny
AHTPOIIOT€HHBIMH U IIPUPOAHBIMU HIKOCHCTEMAMHU.

VYpb6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. ['opoxackas d¢umopa u ¢dayHa.
CunaHTponu3anus ropoackoil gayHsl. buonornyeckoe u X03HCTBEHHOE 3HAYEHUE arpOdKOCUCTEM U
ypOO3IKOCUCTEM.

3aKOHOMEPHOCTH (HPOPMUPOBAHMSI OCHOBHBIX B3aHMMOAEHUCTBUII OpraHM3MOB B 3KOCHUCTEMAX.
Ponv rackaonozo sgpgpexma u 6u008-30upuxkamopos (knouevlx 6ud08) 6 QYHKYUOHUPOBAHUU
skocucmem. IlepeHOC BSHEpruM M BELIECTB MEXKAY CMEXHBIMH HKOCHCTEMaMU. Y CTOHYMBOCTH
OpPraHU3MOB, MOMYJISINI U SKOCUCTEM B YCIOBUSX €CTECTBEHHBIX M AaHTPOIIOT€HHBIX BO3JCHCTBUIMA.

Mexanuszmbl 6030eticmeus 3a2pA3HeHUll Pa3HblX MUNO08 HA CYOOP2AHUSMEHHOM, OP2AHUIMEHHOM,
NONYTAYUOHHOM U IKOCUCTNEMHOM YPOBHAX, OCHOBbL IKOIO2UYECKO20 HOPMUPOBAHUS AHMPONOSEHHO20
6o30eticmeusi. MeToJ0J0T sl MOHUTOPUHIA €CTECTBEHHBIX M aHTPOIIOI'€HHBIX SKOCHCTEM.

JdemMoHcTpanuu

[Toptpert: A. Ix. Tencnu.

Tabmuupl u cxembl: «CTpykTypa OHOIIEHO3a», «IKOCHCTEMa MIUPOKOJIMCTBEHHOTO JIECay,
«JKocucreMa XBOWHOro Jieca», «@DyHKIMOHAJIbHBIE TPYNNbl OPraHU3MOB B 3KOCHCTEMEY,
«KpyroBopot BemiecTB B 3xocucteMey, «Llenu nuranus (nmactoMiHas, AeTPUTHAS)», « IKOJIOrH4ecKas
NUpaMU/Ia ducel», «IKOJOrHuecKas nupamuja 6uomacchbl», «DKOJIOTHYecKas MUpaMuia 3HEPrumny,
«O06paszoBanue Oonora», «llepBuunas cykueccus», «BoccTaHoBIeHHE Jieca TOCIE TMOXKapay,
«JKocucteMa o3epay, «ArpoueHos», «KpyroBopoT BeIIECTB M IOTOK SHEPIUH B arpoLeHo3e»,
«[Ipumeps! ypbosKocHUCTEM.

Ob6opynoBaHue: repbapuu pacTeHUM, KOJUIEKIIUN HACEKOMBIX, Uy4elia MTUL] U 3Bepeil, repbapuu
KYJIbTYPHBIX U JJUKOPACTYLIUX PACTECHUM, aKBapuyM KaK MOJIENIb SKOCUCTEMBI.

IIpakTnueckas padora «/3ydyeHue u onrcanue ypoo3KOCHCTEMBD».

JlabopaTtopuasi paGora «/3yueHue paszHOOOpa3usi MEJIKHUX TIMOYBEHHBIX WIEHHCTOHOTHUX B
Pa3HBIX 3KOCHCTEMAX .

IKCeKypeust «OKCKypcHsi B TUIHWYHBIA OuoreoneHo3 (B ayOpaBy, Oepe3HsK, €JbHUK, Ha
CYXOJOJIbHBIN WM MOWMEHHBIH JIyT, 03€p0, 60J0TO)».

IKCKYypcHus «IKCKYPCUS B arpOIKOCUCTEMY (Ha MOJI€ WM B TETTUYHOE XO3SHUCTBO)».

Tema 10. Buocdepa — rnodanpHast IkocucTemMa

buocdepa — obmiennanerapras 06omouka 3eMiIH, T/I€ CYIIECTBYET WJIM CYIIECTBOBaja KU3Hb.
PasButue npencrasnenuit o 6uocdepe B Tpyaax J. 3rocca. Yuenue B. 1. Bepnaackoro o 6uocdepe.
Ob6nacTtu Ouocdeps! u e€ cocran. JKuBoe BenecTBo 6uocdepsl U ero GyHKIUH.

3aKOHOMEPHOCTH cylecTBOBaHMs Ouocgepbl. OcoGeHHOCTH Ouocdepsl Kak I100aabHON
sKocucTeMbl. /[uHamuueckoe paBHOBecue B 6uocdepe. KpyroBoporsl BemecTB U OMOreoXMMHUYECKHE
LUKJIBI (yriiepoja, a3oTa). PUTMu4HOCTS siBJIeHUH B Onocgepe.

3onanbHOCTh Onochepsl. [lonsarue o 6mome. OCHOBHBIE OMOMBI CYIITH: TYHApPA, XBOWHBIC Jieca,
CMEIIaHHbIE W IIMPOKOJUCTBEHHBIE JIECA, CTENH, CaBaHHBI, IIYCTBIHM, TPONMYECKHE Jieca,
BBICOKOTOphs. Kimnmar, pacTuTenbHbIN U )KUBOTHBINA MU OMOMOB CYIIIH.

CrpykTypa M (YHKLHUS XHUBBIX CHCTEM, OIL[EHKAa MX PECYpCHOr0 IMOTEHIHala U OHOCHEepHBIX
GbyHKIUH.

JdemMoHcTpanuu

[Toptpetsr: B. . Bepnanckuii, 3. 3rocc.

Tabmuuer u cxemsl: «l'eoctepsl 3emnu», «KpyroBopoT asora B mpuponae», «Kpyrosopot
yraepoaa B mpupoae», «KpyroBopor kuciopoga B mpupone», «KpyroBopoT Boabl B HpHUpOIE»,
«OcHoBHBIE OMOMBI cymny, «Knumarndeckue mosica 3emnu», «TyHapay, «Taiira», «CmemaHHbII
necy, «llIlupokonucTBeHHbIN Jecy, «CTenby, «CaBaHHay, «IlycTbiHg», « TponuyecKuit gecy.

Ob6opynoBanue: repOapun pacTeHUN Pa3HBIX OMOMOB, KOJUIEKIIUY KHUBOTHBIX.

Tema 11. YesioBek U OKpYy:Kaomas cpeaa

DKoylornyeckue KpU3HuChl M UX MpUUMHBL. Bo3neiicTBue uenoBeka Ha Ouocepy. 3arps3HeHue
BO3AYIIHOW cpeabl. OXpaHa Bo3Ayxa. 3arpsi3HEHHWE BOAHOM cpeapl. OxpaHa BOJHBIX PECYPCOB.
Pa3pymenne noussl. OXxpaHa IOYBEHHBIX pecypcoB. MI3MeHeHNe KinMara.



AHTpPONIOT€HHOE BO3JICHCTBHE HA PACTUTENBHBIM M KUBOTHBIA Mup. OXpaHa pacTUTEIHHOTO U
AKHUBOTHOro Mupa. OCHOBHBbIE NPHHLUIBI oXpaHbl npupozsl. KpacHele kHUru. Ocobo oxpaHsemble
npupoansie Teppuropun (OOIIT). borannueckue cazibl U 300JI0THUECKUE TTAPKH.

OCHOBHBIE NPUHIMIIBI YCTOHYMBOIO pa3BUTHS 4YeJIOBEUECTBa W NpUpoibl. PannonamsHOE
MIPUPOJIOTIONB30BAHNE U COXPaHEHNE OMOIOTHYECKOro pazHoobpaszus 3emin. O0mmume 3aKOHOMEPHOCTH
I7100aIbHBIX 3KOJIOTMYECKUX KpU3UCOB. OCOOEHHOCTH COBPEMEHHOIO KpHM3KMCa M €ro BepOsiTHbIE
IIOCJICZICTBUSI.

Pa3zButue MeTO0B MOHUTOPHMHIA Pa3BUTHS ONACHBIX TEXHOIEHHBIX IpoueccoB. Cucmemmbie
uccne0oganus  nepexooa K  pecypcocbepezaioweli U KOHKYPEHMOCNOCOOHOU — dHepeemuxe.
Buonoeuueckoe pasnoobpasue u ouopecypcwi. Hayuonanvnvie ungopmayuonnvie cucmemol,
obecneuugaiowjue 00Cmyn K uH@OpmMayuu no COCMOoAHUIO OMOeNbHbIX U008 U dKkocucmem. OcHoBu
IKOpeadbunumayuu IKocucmem U cnocoboe 6opvowl ¢ buonospexcoenusimu. Pexonempyrkyus mopckux
U HA3eMHbBIX IKOCUCEM.

JdeMoHcTpamun

Tabmuuer u cxemsl: «3arps3HeHue arMocheps», «3arps3HeHue ruapocepbl», «3arps3HeHne
nouBbl», «llapHukoBbIl 3¢dexT», «Ocob0 oxpaHseMble NPUPOAHBIE TeppUTopun», «Moaenu
YIPABIAEMOT0 MUPay.

Ob6opynoBanue: poTtorpadun oxpaHsieMbIX pacTeHU U KUBOTHBIX KpacHolt kuuru Poccuiickoit
®enepaunn, KpacHol KHUTH perroHa.

INJIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOI'MA HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIbTATDI

@®I'OC COO ycranaBnuBaeT TpeOOBAaHUS K pe3yjbTaTaM OCBOEHHUS OO0y4aroIIMMHUCS IMPOrpaMM
cpeaHero odmero 00pa3oBaHus: TMUYHOCTHBIE, METAIIPEIMETHBIE U MPEIMETHBIE.

B cTpykType JIMUHOCTHBIX pe3yJbTaTOB OCBOCHMS IPOrpaMMbl 1O OMOJIOTUU BBIJEICHBI
CJIEIYIOIIHE COCTABJISIFOIINE: OCO3HAHNE 00YYAIOIMMHUCS POCCUMCKOMN TpaskIaHCKOW MIEHTUYHOCTH —
TOTOBHOCTH K CaMOPA3BUTHUIO, CAMOCTOSITEILHOCTH U CAMOOIIPENENICHUI0, Haauuue MOomueayuu K
oOyueHuto OWOJIOTUH, yeneHanpasieHHoe pa3eumue BHYTPEHHUX YOEXKIEHHH JIMYHOCTH HAa OCHOBE
KITIOYEBBIX [IEHHOCTEH W MCTOPUUYECKUX TPaJULUI pa3BUTHS OMOJOTHUECKOTO 3HAHUS, 20MOBHOCHb U
cnocobnocmes 00YYaIOIUXCSl PYKOBOJACTBOBATHCA B CBOEW JEATEIBHOCTH II€HHOCTHO-CMBICIIOBBIMU
YCTQaHOBKAMHM, TPUCYIIMMU CHCTeME OHOJIOTHYECKOro 00pa3oBaHUsl, Haauuue npagoco3HaAnUs
9KOJIOTMUECKOH KYJIBTYPBl, CHOCOOHOCMU CMABUmMb 1€ U CTPOUTH )KU3HEHHbIE TJIAHBI.

JINYHOCTHBIE pPE3yJbTaThl OCBOGHHUS MPOTrPaMMbl MO OHOJOTHHM JOCTHTalOTCs B €IUHCTBE
y4eOHON ¥ BOCTIHTATENFHOW JEATEIBHOCTH B COOTBETCTBHHM C TPAJAWIMOHHBIMUA POCCHHCKAMHU
COLMOKYJIbTYPHBIMH, HCTOPUYECKMMH M JIYXOBHO-HPABCTBEHHBIMH LEHHOCTSIMHM, NPHUHATHIMU B
oOmiecTBe MpaBWJIaMH M HOpMaMu TMOBEACHHUS U CIOCOOCTBYIOT IIpolieccaM CaMOIO3HAaHMS,
CaMOBOCIIUTaHMS M CaMOpPAa3BUTHUS, Pa3BUTHA BHYTPEHHEW MO3ULUHU JIMYHOCTH, MATPUOTH3MA H
yBaXEHHMs] K 3aKOHY M NIPaBOIOPAIKY, YEIOBEKY Tpylda M CTapuieMy MOKOJIEHHIO, B3aUMHOIO
YBa)KEHHsI, OEPEKHOTO OTHOILEHUS K KYJIbTYpPHOMY HACIEIHIO U TPaJULMsIM MHOTOHAI[MOHAJIBHOTO
Hapopa Poccuiickoi @enepanuu, Npupoe U OKPYKAIOIIEH cpere.

JIMuyHOCTHBIE pe3yibTaThl OCBOGHHSA Yy4yeOHOro mpeamera «bBHOJOTHs» JIOMKHBI OTpakaTh
TOTOBHOCTh M CIIOCOOHOCTh OOYy4arolmMxcs pPYKOBOJACTBOBAaThCS CQOPMUPOBAHHON BHYTpEHHEH
MO3UIMEH JIMYHOCTH, CUCTEMOM IIEHHOCTHBIX OpUEHTALMH, MO3UTUBHBIX BHYTPEHHHX YOEKICHHUH,
COOTBETCTBYIOIIUX TPAJAWLUOHHBIM IIEHHOCTSIM POCCUHCKOTrO OOIIECTBA, pacHIMpEHUE >KU3HEHHOTO
OIbITa U ONbITA ACATENIBHOCTH B TPOLIECCE PEaTU3alMi OCHOBHBIX HAINpaBJICHUH BOCIUTATEIHHOM
NEeSITeIbHOCTH, B TOM YUCIIE B YACTH:

1) rpa:kaaHCKOro BOCIIMTAHMA:

C(OPMHUPOBAHHOCT I'PAXJAHCKOW MO3UIMK O0YyYarolerocsi Kak akTUBHOI'O U OTBETCTBEHHOI'O
YJIeHa POCCHIICKOTO OOIIECTRa;

OCO3HaHME CBOMX KOHCTUTYLIMOHHBIX IIPaB U 00SI3aHHOCTEH, YBa)KEHUE 3aKOHA U ITPABOIOPSIKA;



TOTOBHOCTb K COBMECTHOM TBOPYECKOH JEATEIBHOCTH MPU CO3JAHHHM YYEOHBIX MPOEKTOB,
pelIeHrnr yuyeOHbIX U MTO3HABATENIbHBIX 33/1a4, BBITOJHEHHH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTh ONPEAENATh COOCTBEHHYIO MO3UIUIO 10 OTHOIICHUIO K SIBICHUSM COBPEMEHHOMN
KHU3HU U OOBSICHATD €€;

YMEHHUE YUYUTBHIBATH B CBOMX JCHCTBHIX HEOOXOAMMOCTb KOHCTPYKTHBHOTO B3aUMOJCHCTBHUS
JOJeH ¢ pa3HbIMU YOEXKICHUSIMH, KYJIbTYPHBIMU IIEHHOCTSIMU M COI[UAIBHBIM TOJIOKEHHEM;

TOTOBHOCTb K COTPYJHHYECTBY B TMPOIECCE COBMECTHOTO  BBIMOJHEHHS  Y4EOHBIX,
[I03HABATEJIBHBIX U HCCIIEA0BATENBbCKUX 3a/1a4, YBAXKUTEJIBHOIO OTHOLIEHUS K MHEHMIO OINIIOHEHTOB
pu 00CYXKIEHUH CITIOPHBIX BOIPOCOB OMOJIOTHYECKOTO COJICPIKAHMS;

TFOTOBHOCTh K T'YMaHUTapHOU U BOJIOHTEPCKOU EATEIbHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHMS

c(OPMUPOBAHHOCTh POCCUNUCKON TpakJaHCKOM WACHTUYHOCTH, MaTPUOTU3MA, YBAXKEHUS K
CBOEMY HapoJly, YyBCTBa OTBETCTBEHHOCTH Iiepen PonnHOM, TOpAOCTH 3a CBOW Kpaid, cBOKO Poauny,
CBOH SI3bIK U KYJBTYPY, IPOLUIOE U HACTOSIIIEE MHOIOHAIIMOHANILHOTO Hapoia Poccuu;

LIEHHOCTHOE OTHOLIEHHE K MPUPOAHOMY HACIEIUI0 U MAaMSITHUKAM IMPUPOAbI, JTOCTHKEHUSIM
Poccuu B Hayke, nCKyccTBe, CIIOPTE, TEXHOJIOTUSIX, TPYIE;

CIOCOOHOCTh OIICHWBATh BKJIAJ POCCUHCKHX YYEHBIX B CTAHOBJICHHE M pPa3BUTHE OHOJIOTHH,
MMOHUMAaHUS 3HaYEHHUs] OMOJIOTUU B NMO3HAHUU 3aKOHOB MPHUPOJIbI, B )KM3HHU YEJIOBEKAa U COBPEMEHHOTO
o011ecTBa;

ujeitHas yoexaEHHOCTh, TOTOBHOCTh K CIY)KCHUIO U 3ammre OTedecTBa, OTBETCTBEHHOCTH 3a
ero cynn0y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHME AYXOBHBIX LIECHHOCTEN POCCHIICKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO ITOBEACHHUS,

CIIOCOOHOCTh OLIEHHMBATh CUTYAllMI0O W MPUHUMATh OCO3HAHHbIE PELICHHs, OPUEHTHUPYACh Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U [ICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMYMBOTO OYyAYIIIETO;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJIUTENSM, CO3/JaHHUIO CEMBU HA OCHOBE OCO3HAHHOIO
MIPUHATHS LEHHOCTEN CEMENHOM KU3HU B COOTBETCTBUH € TPAAULIMAMU HApoaoB Poccuu;

4) 3cTeTUYEeCKOro BOCIUTAHMS:

ACTETUYECKOE OTHOIIEHHE K MHpY, BKJIIOYas ICTETHKY ObITa, HAyYHOTO M TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPY/Aa, OOIECTBEHHBIX OTHOIICHUH;

MMOHMMAaHHUE SYMOLIMOHAJIBHOTO BO3AEUCTBUS KUBOU MPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPA)XEHUIO B Pa3HBIX BHUJAX MCKYCCTBA, CTPEMIICHUE IPOSBIATH KauecTBa
TBOPUYECKOMN JTUYHOCTH;

5) ¢pusuyeckoro BocnuTaHMA, (POPMHUPOBAHUS KYJIbLTYPbI 310POBbS M IMOLMOHAJIBLHOIO
0/1aronosy4us:

NOHMMaHWE W pealn3alus 370poBOoro M Oe3omacHOro obpasa >XKU3HU (30pOBOE INHUTAHHE,
cOOIOICHNE TUTHEHUYECKUX NPaBWJI U HOPM, COATaHCUPOBAHHBIA PEXHUM 3aHATHUH U OTHbIXa,
peryinsipHas (pu3n4YecKas aKTUBHOCTb), O€PEXKHOIr0, OTBETCTBEHHOTO U KOMIIETEHTHOI'O OTHOLICHHUS K
COOCTBEHHOMY (PM3UYECKOMY M IICUXUYECKOMY 370POBbIO;

MOHMMaHHE LEHHOCTH MPaBUJ MHIMBUAYAIBHOTO U KOJJIEKTUBHOTO 0€30MacHOrO MOBEIECHUS B
CUTYaIUsIX, YTPOXKAIOLIUX 3/I0POBbIO U KHU3HU JIIOJIEH;

OCO3HaHME TIOCIEJACTBUA U HENpHUATUS BPEIHBIX MpPHUBBIYEK (YMOTpeOJeHUs alkorouis,
HapKOTHUKOB, KYpPEHHUS);

6) TPY10BOr0 BOCIIUTAHUA:

TOTOBHOCTB K TPYAY, OCO3HaHUE IIEHHOCTH MacTepPCTBa, TPYAOTIO0HE;

TOTOBHOCTh K AKTHBHOHN J€ATEIbHOCTH TEXHOJOTMYECKOW M COLMAIbHON HampaBiIE€HHOCTH,
CIOCOOHOCTh MHUIIMUPOBATD, IJIAHUPOBATH U CAMOCTOSITENILHO BBIMOIHSITH TAaKyIO AESITETbHOCTD;

MHTEpEC K pas3auuHbIM cdepaM NpoPecCHOHATBHON AEATENbHOCTH, YMEHHE COBEpIIATh
OCO3HaHHBIN BRIOOD OymyIiei mpodeccun U peann30BbIBaTh COOCTBEHHBIC JKU3HEHHBIC TJIAHBI;

TOTOBHOCTb U CIIOCOOHOCTH K 00pPa30BaHUIO M CaMOOOPA30BaHMIO HA MPOTSHKEHUN BCEH KHU3HH;

7) 3K0JI0rM4eCcKOro BOCIMTAHMS:



HKOJIOTHYECKH 11eJIeCO00pa3HOe OTHOLICHUE K MPUPO/IE KaK HCTOYHUKY JKU3HU Ha 3emJie, OCHOBE
€€ CyIleCTBOBaHMS,

MOBBIIIEHUE YPOBHS JKOJOTHMYECKOW KYJIBTYpBl: MPHOOpPETEHHWE ONbITa IUIAHUPOBAHUS
ITOCTYIIKOB Y OLICHKU UX BO3MOKHBIX IIOCJIECTBUN JIJIs1 OKPYXKAIOLEN CPEbL;

OCO3HAHME TTI00AIHOTO XapaKTepa 3KOJIOIMYECKUX Mpo0IeM U IyTel UX PelIeHus;

CIOCOOHOCTH HCIIOJIB30BAaTh IMpUOOpETacMble MPU M3y4YEHUH OMOJIOTUU 3HAHUS U YMEHHUS IpU
pemieHrH TMpoOJieM, CBS3aHHBIX C PALMOHAIBHBIM TMPUPOAONOIH30BaHUEM (COOIIOACHNE TPaBUII
MOBEJICHUSI B NIPUPOJE, HAMPABICHHBIX HA COXPAaHEHHWE PABHOBECHUS B HKOCHUCTEMAaxX, OXPaHY BUJOB,
IKocHucTeM, Orochepsl);

AKTUBHOE HENPUATHE NEHCTBUN, NIPUHOCAIIUX BPE] OKPYKAIOIIEH NMPUPOJHON Cpene, yMEHHUE
MIPOTHO3UPOBATh HEOJATONPUSATHBIE KOJOTMYECKHE IOCIEACTBUS MPEANPUHUMAEMBIX JEHCTBUNA U
MpeAOTBpALIATh UX;

HaJIM4YUME€ Pa3BUTOTO SKOJOIMYECKOIO MBIIUIEHUS, HKOJIOIMUYECKON KyJNbTYypbl, OIbITA
NEeSATEIbHOCTH YKOJIOTMYECKON HAIIPaBIE€HHOCTH, YMEHHUS PYKOBOJCTBOBATHCS UMHU B TI0O3HABATEIBHOI,
KOMMYHHMKATUBHOM U COLIMAJIbHOW MPAKTHKE, TOTOBHOCTH K YYaCTHIO B MPAKTUYECKON AESITEIbHOCTU
9KOJIOTMYECKON HaIlPaBJIECHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHHUS:

c(OPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKH U 00II€CTBEHHOM NMPAaKTUKH, OCHOBAHHOI'O Ha JIMAJIOre KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO
CBOET0 MECTa B MOJHUKYJIbTYPHOM MUDE;

COBEpIICHCTBOBAHUE S3bIKOBOM M YUTATENbCKOM KYyJbTYpbl Kak CpEJICTBa B3aMMOJICHCTBUS
MEXy JIFOJIbMU U MIO3HAHUS MUDAa;

NOHMMaHue cnenudukn OHONOrMM KaK HayKH, OCO3HaHHS e€ poiu B (OPMHPOBAHUH
paIMOHATIBFHOTO HAYYHOT'O MBIIUICHHUS, CO3JaHIH [EJIOCTHOTO MPECTABICHUS 00 OKPYXAIOIIeM MUpPE
KaKk O €JMHCTBE IMPUPOJbI, YEJOBEKa M OOIIEeCTBa, B MO3HAHWU HPUPOJHBIX 3aKOHOMEPHOCTEH U
peleHny mpodIeM COXpaHEHHs! IPUPOTHOTO PABHOBECHUS;

yOEXKAEHHOCTh B 3HAUMMOCTU OMOJIOTUU /ISl COBPEMEHHOM UBUIM3AUK: 00ecredeHNs] HOBOTO
YPOBHS pa3BUTUS MEAUIUHBI, CO3JIaHME TE€PCIEKTUBHBIX OHOTEXHONOTUH, CHOCOOHBIX peIIaTh
pecypcHble TpoOJeMbl pa3BUTHUS 4YEJIOBEYECTBA, IIOMCKA IyTeH BbIXOJAa M3 TIJI00ANbHBIX
HKOJIOTUYECKUX MpobieM M olecreueHHsl NepexoAa K YCTOHYHMBOMY Pa3BUTHIO, PALMOHAIBHOMY
WCIIOJIb30BAHUIO TPUPOJHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTaH/IAPTOB XKHU3HU;

3aWHTEPECOBAHHOCTh B TOJIYYEHHUH OHMOJOIMYECKMX 3HAHUH B IeNAX IOBBIMIEHUS OOIIei
KYJIbTYpbl, €CTECTBEHHO-HAyYHOW TpPaMOTHOCTH, KaK COCTaBHOM dYacTH (YHKIIMOHAJIBbHOU
IPaMOTHOCTH 00y4arouuxcs, popMupyemMoit npu U3y4eHuu OUoJIoTuH;

MMOHMMaHHUE CYIIHOCTH METOJIOB IIO3HAHMS, MWCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTH MCIIONIb30BATh MOJIy4aeMble 3HAHUS JUTS aHAIM3a U 0OBSCHEHHUS SBJICHUN OKPYKAIOIIETO
MHpa U TIPOUCXOASIINX B HEM H3MEHEHUH, yMEHHE JeslaTh 00OCHOBAaHHBIE 3aKJIIOUEHUS Ha OCHOBE
HAy4YHBIX ()aKTOB U UMEIOIIUXCS JAHHBIX C LEJIBIO OTYYEHHUs JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CAMOCTOSITETILHO HCIIOJIb30BAaTh OMOJIOTHYECKHE 3HAHUS JJIsl peuieHus npodiaemM B
peanbHBIX KU3HEHHBIX CUTYalIMSIX;

OCO3HaHHE IIEHHOCTH HAay4yHOM JesTeNbHOCTH, TOTOBHOCTh OCYIIECTBJISATh MPOEKTHYIO MU
HCCIIEI0BATENBCKYIO AESITENIBHOCTh MHIMBUYaIbHO U B TPYIIIIE;

TOTOBHOCTh M CLIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CaMOOOPa30BaHUIO, K AKTUBHOMY
MOJTyYEHHIO HOBBIX 3HaHUH 110 OMOJIOTMH B COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTSIMH.

METANPEJMETHBIE PE3YJIbTATHI

MeramnpeaMeTHble pe3yiabTaTbl OCBOEHHUS ydeOHoro mpenmera «bHOJOrHS» BKIIOYAIOT:
3HaYMMble Ui (OPMHPOBAHUS  MHPOBO33PEHHUS  OOYYAIOMIMXCS  MEXKIUCIHILTHHAPHBIE
(MexnpeaMeTHbIE) OOILIEHAYYHBIE MOHATHUS, OTPAXKAIOIIUE IIETOCTHOCTh HAYYHOM KapTUHBI MUpa U
cnenn(UKy METOJOB TIO3HAHUS, WCIOJb3yeMBIX B ECTECTBEHHBIX HayKax (BEIIECTBO, JHEpPTHS,
SIBJIGHUE, MPOIIECC, CUCTEMa, Hay4HbIN (DaKT, MPUHIIMIL, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHs,
WccaeoBaHue, HAOMIOJICHWE, HM3MEPEHHE, DJKCIEPUMEHT U JPYTHE);, YHHBEpPCAIbHBIC Y4cOHBIC
neiicTBus (IO3HaBaTeNIbHbIE, KOMMYHHKATHBHbIC, PETYIATUBHBIE), obecneunBaronie GopMupoBaHue



(YHKIMOHATBLHOM TPAMOTHOCTH M COIMAJIbHOM KOMIIETEHIIMM OOy4aromuxcs; CIIOCOOHOCTb
o0yJaroIuxcs HUCMOIb30BaTh OCBOEHHBIE MEKAMCLUUIUIMHAPHBIE, MHUPOBO33PEHUECKUE 3HAHHUS U
YHUBEpCaJbHBIC YUeOHbIE ICHCTBUS B IO3HABATEILHOM U COIUAIEHON TPAKTHKE.

B pe3ynbTare u3ydyeHus OMOJI0IMM Ha YpPOBHE CpeiHEro o0uiero oopazoBaHus y o0Oydaromerocs
Oynytr chopMHUpOBaHBI IO3HABATENbHBIC YHHBEpCAJIbHBIC y4eOHBIC ACHCTBHUS, KOMMYHHKATHBHBIC
YHHUBEpCaJIbHblE Y4eOHbIE EHCTBUSA, peryasaTUBHbIE YHUBEpPCAIbHbIC YUeOHbIE EHCTBUS, COBMECTHAsS
NS TENBHOCTbD.

MeranpegMeTHbIe pe3ybTaThl OCBOEHUS MPOrPaMMbl CPEJHETO OOLIEro 0Opa3oBaHUs JOJKHBI
OTpaXkaTb:

Ogy1ajeHne YHHBEPCAJIbHBIMH Y4€OHBIMH I103HABATEIbHBIMH 1CHCTBUSIMU:

1) 6a3oBbIe JJOrHYecKHe IeHCTBHS:

CaMOCTOSITENIbHO  (DOpPMYyJIMpPOBaTh U AKTyaJU3UpoBaTh IpoOiieMy, paccMmarpuBarh €€
BCECTOPOHHE;

UCIOJIb30BaTh IPU OCBOCHUM 3HAHUM NPHEMBI JIOTMUECKOTO MBINUICHUs (aHanu3a, CUHTE3a,
CpaBHEHHMsI, KIacCUPHUKAIMKA, 0000IICHNS), PACKPHIBATH CMBICI OWOJIOTHYECKUX MOHATUH (BBIICIATH
UX XapaKTepHble NPU3HAKU, YCTAHABIMBATh CBSI3U C JPYTUMU IOHATHIMH);

OIIpeEIIATh LU IeATEIbHOCTH, 3a7aBasi apaMeTpbl U KPUTEPUU UX JTOCTHKEHUS, COOTHOCHUTD
PE3yJIbTaThl JEATEIBHOCTH € IOCTABIEHHBIMU LIEISIMY;

HCI0JIb30BaTh OMOJIOTMYECKHUE MOHATHS ISl OOBSICHEHUSI (PAKTOB U SIBJICHUH KUBOM MPUPOIBL;

CTPOUTH JIOTMYECKHE pacCyXKIeHHUs (MHAYKTHBHbBIC, NEAYKTUBHBIC, 110 AHAJIOTUH), BBISBIATH
3aKOHOMEPHOCTH M TIPOTUBOPEYHs B PACCMATPUBACMBIX SIBICHUSX, (HOPMYyITHpPOBATH BBIBOABI M
3aKJIFOYEHNS;

IIPUMEHSTh CXEMHO-MOJIEIbHBIE CpEACTBA JUIsl IPEACTABICHUS CYIIECTBEHHBIX CBs3eM U
OTHOLICHUHA B H3y4yaeMbIX OHOJOIMUECKHMX OOBEKTaX, a Takke IMPOTUBOPEUUH Ppa3HOTo poja,
BBISIBJICHHBIX B PA3JIMYHbIX HH()OPMALIMOHHBIX UCTOUHUKAX;

pa3pabarbiBaTh IUIAaH PEUICHUs MPOOJIEMBbl C YYETOM aHAIM3a HUMEIOIIMXCS MaTepHajbHBIX U
HeMaTepuaIbHBIX PECYpPCOB;

BHOCHUTb KOPPEKTHUBBI B JIEATEIILHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIESAM, OLIEHUBATh
PHUCKHU NOCIEACTBUM NEATENbHOCTH;

KOOPJMHUPOBaTb M  BBIIOJHATE pabOTy B YCIOBUSAX PpEAJIbHOr0, BUPTYaJbHOIO U
KOMOMHHPOBAHHOTO B3aUMOJIEHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHNE MIPU PEIIEHUH KU3HEHHBIX POOIeM.

2) 6a30BbIe HCCIEI0BATEIbCKHE IEHCTBHS:

BJaJIeTh HAaBBIKAMHM Y4eOHO-UCCIEeOBATENbCKOW U TPOEKTHOM JeATeTbHOCTH, HaBBIKAMU
paspeiieHuss mpodsieM, CIOCOOHOCTbIO M TOTOBHOCTBIO K CAaMOCTOSATEIBHOMY IIOMCKY METO/OB
pelIeHNs MPAKTUYECKUX 3a]a4, IPUMEHEHHUIO Pa3IMUHbIX METOOB IT03HAHUS;

WCIOJIb30BaTh Ppa3lIMYHble BBl JEATENbHOCTH 10 TMOJIYYEHHIO HOBOTO 3HAHMS, €ro
MHTEpHpeTalny, IpeoOpa3oBaHHUIO U IPUMEHEHHIO B YUEOHBIX CUTYaIUsIX, B TOM YHCIIE IPH CO3TaHUU
y4€OHBIX U COL[UAIBHBIX TPOEKTOB;

(dbopMHpOBaTh HAyYHBIH THUIl MBIIJICHUS, BIAJETh HAYYHOH TEPMUHOJOTHEH, KIIIOUEBBIMU
MOHATUSIMU U METOJIaMU;

CTaBUTh U (POPMYIUpPOBaTH COOCTBEHHBIC 3aJaud B O0Opa30BaTENbHOW JEATENbHOCTH U
KU3HEHHBIX CUTYaIHsX;

BBISBJIATH IPUUMHHO-CIICACTBEHHBIE CBSI3U M aKTYaJIM3UPOBATh 3a7ady, BbIABUIaTh THIOTE3Y €€
pellieHns, HaXOAUTh apryMEHTHI JJIs JJ0Ka3aTelbCTBA CBOMX YTBEPKICHHM, 3a/laBaTh MapaMmerpbl U
KPUTEPUHU PELLICHUS;

aHAJIN3MPOBATh IOJYYCHHBIE B XOJ€ PEIICHUA 3ala4d PE3yJbTaTbl, KPUTUUYECKH OLIEHUBATh UX
JIOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBUSIX;

JIaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLICHUBATh PUOOPETEHHBIH OIBIT;

OCYILIECTBIISATh IICJICHANPABICHHBI IOUCK TIEPeHOCa CPEeNCTB W CHOCOOOB JICHCTBHUS B
poeCCHOHAITBHYIO CPEy;

YMETh MIEPEHOCUTDH 3HAHUS B 03HABATEIbHYIO M MPAKTHUECKYIO 001aCTH KU3HECATEIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IacTel;



BBIJIBUTATh HOBBIE HJIEH, MTPeIaraTb OPUTHHAIBHBIC MTOIX0/Ibl U PEIICHUs, CTABUTH MPOOJIEMBI U
3aJjauu, JOMyCKaloIUe aIbTepHATUBHBIE PELICHHUS.

3) pa6ora ¢ nngopmanmeii:

OPHEHTUPOBATHCS B PA3JIMYHBIX HCTOYHUKAX MHPOpMALUU (TEKCTe y4eOHOro mocoousi, Hay4yHo-
MOMYJISIPHOM TuTepaType, OMOIOTUYECKHUX CIIOBAPSAX U CIIPABOYHUKAX, KOMIIBIOTEPHBIX 0a3axX JaHHBIX,
B lHTepHeTe), aHAIM3UPOBaTh HHPOPMALIMIO PA3IMUHBIX BUA0B U (HOPM IPEICTABICHUSI, KPUTUUECKU
OLIEHUBATh €€ IOCTOBEPHOCTh M HEMPOTUBOPEUUBOCTD;

(GbopMynIMpoBaTh 3ampoChl M INPUMEHATh pa3jUYHble METOAbl INpU TOUCKE M O0TOOpe
Ouosiornyeckoil nupopmMary, He0OXOMMOH /7S BEITOTHEHUS YUeOHBIX 3a1a4;

IpUOOpeTaTh  OMNBIT  HUCHOJb30BaHUS  HH(POPMALMOHHO-KOMMYHMKATUBHBIX  TEXHOJIOTHUH,
COBEPILIECHCTBOBATH KYJIBTYPY aKTUBHOTO MCIIOIB30BAHUS PA3IMUHBIX IIOMCKOBBIX CHCTEM;

CaMOCTOSITEJIbHO BEIOMPATh ONTUMAIIbHYIO (hOpMY IIPECTaBICHHs OMOI0rHYecKol HHPOpMaLUU
(cxemsl, rpaduKy, TMarpaMMbl, TaOJIHUIIbI, PUCYHKH U JPYroe);

UCIOJb30BaTh HAy4yHbIM S3bIK B KAyecTBE CpEeACTBa IpH paboTe ¢ OHOIOrHYEecKOH
uHboOpMaMel: MPUMEHATh XHMUYECKHe, (U3NYECKHe M MaTeMaTWYeCKHe 3HAaKd U CHUMBOJIBI,
¢dopmynbl, aOOpeBuaTypy, HOMEHKIATypy, MCIOJIb30BaTh M  INPeoOpa3oBbIBaTh  3HAKOBO-
CHMBOJIMYECKHE CPEJICTBA HATJISITHOCTH;

BJIaJIeTh HABBIKAMM PACIO3HABAaHUS U 3aIIUTHI MH(pOpMALMU, HHPOPMALMOHHON 0e30macHOCTH
JMYHOCTH.

OBgJajieHNe YHUBEPCAJIbHBIMM KOMMYHUKATHBHBIMM el CTBHSIMU:

1) ob1menmue:

OCYILLIECTBIISATh KOMMYHHUKAIIUU BO BceX cdepax >KU3HM, aKTHUBHO y4yacTBOBATh B JMAOre MU
JMCKYCCHH TIO CYIIECTBY OOCY)KIAaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BHICKA3BIBATH CYXKICHUS
OTHOCUTEJIBHO BBINIOJIHEHUS MpeajgaraeMoil 3ajaud, Y4YMTbIBaTb MHTEPEChl M COIJIAaCOBAaHHOCTb
MO3UIHMN APYTUX YIACTHUKOB JTMAJIOTA WITH TUCKYCCUH);

pacrio3HaBaTh HeBepOallbHbIE CpE/ICTBA OOILIEHMs, MOHUMATh 3HAUYEHUE COLMAIBHBIX 3HAKOB,
MPEINOChIIIOK BO3HUKHOBEHHSI KOH(DIUKTHBIX CHTYallMd, yMETh CMATYaTh KOH(IMKTBI W BECTH
MIEPErOBOPHI;

BJIAJIETh Pa3IMYHBIMU CIIOCOOAMH OOIIEHUS M B3aUMOJICHCTBHUS, IOHUMATh HaMEpPEHUs JPYTHX
JMOAeH, TPOSIBIATH YBAKUTEIBHOE OTHOIIEHHME K COOeceHMKY M B KOPPEKTHOH (opme
(bopMyIHpPOBATH CBOU BO3PAKCHHUS;

Pa3BEPHYTO U JOIMYHO U3J1araTh CBOIO TOUKY 3PEHUS C UCIOIb30BAHUEM S3BIKOBBIX CPEJICTB.

2) COBMeCTHasI 1eSITeJIbHOCTh:

MIOHMMaThb W MCIIOJB30BaTh MNPEUMYIIECTBA KOMAaHAHONM M HMHIUBUAYaTbHOH paboOThl MpHU
pelieHnr OMoJIOrHYecKo mpobsieMbl, 000CHOBBIBATh HEOOXOUMOCTh MPUMEHEHUS IPYNIOBBIX (HOpM
B3aMMOJICHCTBHS MIPH PELIeHUH y4eOHO! 3a1au;

BBIOMPATh TEMAaTHKy W METOABl COBMECTHBIX ICWCTBUH C y4€TOM OOIIMX HHTEPECOB U
BO3MOKHOCTEH Ka)K0T0 YiIeHa KOJUIEKTHUBA;

MIPUHUMATH IIETT COBMECTHOM JIATEIBEHOCTH, OPTaHU30BBIBATh U KOOPAWHUPOBATH JIEHCTBHS 110
e€ OCTM)KEHUIO: COCTaBJIATH IUIaH JCHCTBUHM, paclpeneisiTh pojiu ¢ y4€TOM MHEHHMH yYacCTHHKOB,
00CYXIIaTh pe3yJIbTaThl COBMECTHOU PaOOTHI,

OLIEHUBATh KayeCTBO CBOETO BKJAJa M KaXJOT0 yYaCTHHKAa KOMAaHIbl B OOLIUIl pe3yibTaTr 1o
pa3paboTaHHBIM KPUTEPUSIM;

npe/ularaTb HOBBIE IPOEKTHI, OLEHMBATh HAEW C TO3UIUH HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILLIECTBIATh MO3UTUBHOE CTPATEIMYECKOE MOBEJIEHHE B PA3IUYHBIX CUTYalUsX, HPOSBIATH
TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIUATHBHBIM.

OBiajieHNe YHUBEPCATBLHBIMH PeryssTHBHBIMU el CTBUAMU:

1) camoopraHu3anus:

UCTIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS JIJIsl BBIABICHHUS MPOOJIEM U MX PELICHUS B )KU3HEHHBIX U
Y4EOHBIX CUTYaIIHsIX;



BBIOMpPAaTh Ha OCHOBE OMOJIOTMYECKMX 3HAHMUN IEJIEBbIE U CMBICIOBBIE YCTAaHOBKHM B CBOMX
NEUCTBUSAX M IOCTYIKax IO OTHOUICHHIO K J>KMBOW IIPUPOJE, CBOEMY 3IO0POBBI0 M 3J0POBBIO
OKPYKaIOILUX;

CaMOCTOSITEJIHO OCYILIECTBIIAThH [103HABATENBHYIO J€STEIbHOCTb, BBIABIATH IPOOIEMbI, CTABUTh
1 GOpMyYIHPOBaTH COOCTBEHHBIE 33/1a4H B 00pa30BaTEbHON ACATEIBHOCTY U )KU3HEHHBIX CUTYaIUAX;

CaMOCTOSITEJIbHO COCTaBJIATh IUIAH pPELIeHHUs MpoOJeMbl C Y4ETOM HMEIOIIUXCS PECypCOB,
COOCTBEHHBIX BO3MO>KHOCTEH M MPEANOUYTECHUH;

JlaBaTh OLIEHKY HOBBIM CHUTYalLUsM;

pacupsATh paMK1 y4eOHOTO IIPpeIMeTa Ha OCHOBE JIMYHBIX MPEATIOUTEHHIA;

Jies1aTh OCO3HAHHBIN BBIOOD, apIyMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTD 32 PELICHUE;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

CIOCOOCTBOBaTh (DOPMUPOBAHUIO M NPOSIBICHUIO IIUPOKOW 3pYIUIMHM B Pa3HbIX 00JacTiX
3HaHUi, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTeIbHBIN U KYJIbTYPHBIN YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CHUTYyallMsIM, BHOCHUTb KOPPEKTHBBI B J€ATEIbHOCTb, OLICHUBATH
COOTBETCTBHUE PE3YJILTATOB LEIISIM;

BJIQJICTh HAaBBIKAMH IIO3HABATEIBHOW PE(PIEKCHM KaK OCO3HAHUS COBEPUIAEMBIX NIEHCTBHIA U
MBICIMTENbHBIX MPOLECCOB, UX PE3YIbTaTOB U OCHOBAHWM, MCIOJIb30BaTh NMPUEMBI peduieKCuu ais
OLIEHKH CUTYyalluH, BbIOOpa BEPHOIO PEILICHUS;

YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PELICHHUS 110 UX CHHKEHUIO;

IIPUHUMATh MOTUBBI U apIyMEHTBI IPYTUX IIPY aHAIU3€ PE3YNIbTATOB IEATEIBHOCTH;

3) npuHsIiTHE CeOsl H APYTHX:

IIPUHUMATD ce0sl, IOHUMasi CBOU HEJOCTaTKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAJIU3€E PE3YJIbTATOB IEATEIbHOCTH;

IIPU3HABATH CBOE MPAaBO U MPABO JPYTUX Ha OLIMOKHY;

pa3BUBATh CIIOCOOHOCTh IOHUMATh MUP C MO3UIMU APYroro 4eJoBeKa.

INPEAMETHBIE PE3YJIBTATbBI

[IpenMeTHble pe3yabTaThl OCBOEHUS coJepXaHus ydeOHoro mnpeamera «buonorus» Ha
yrIIyOJNEHHOM YPOBHE OPHMEHTHpPOBaHbI Ha oOecreueHne MpOQUIBHOTO OO0yueHHs O0ydaroluxcs
Oouonoruy. OHM BKIIIOYAIOT: CHEHUPHUUEcKHe sl OMOJOTMM Hay4YHblEe 3HAHUSA, YMEHMSI M CIOCOObI
JeUCTBUI 1O OCBOEHMIO, MHTEpPIpETalMM M MpeoOpa3oBaHUIO 3HAHUM, BHIBI JESATEIBHOCTH 10
MIOJIYYUEHUIO HOBBIX 3HAHMH M MX NPUMEHEHHIO B pa3IMYHBbIX Y4YEOHBIX, a TAaKKE€ B peaJIbHbIX
KU3HEHHBIX cuTyalusax. [IpenmeTHsle pe3yabTaTsl IPEACTABICHBI 110 TOAAM U3Y4YECHHUS.

[IpeameTHbie pe3ynbTaThl OCBOCHMs ydueOHOro mpenmera «buonorusi» B 10 knacce DOMKHBI
OTpaXkaTb:

c(OpPMUPOBAHHOCTh 3HAHUH O MeCT€ U pOJIM OMOJIOTMM B CHCTEME E€CTECTBEHHBIX HayK, B
(OopMHpPOBAaHUN €CTECTBEHHO-HAYYHOW KapTHUHBI MHpA, B MO3HAHUHM 3aKOHOB MPUPOJBI U PELICHUU
mpo0JieM pPalMOHAIBHOTO MPUPOJONOIb30BAHMS, O BKIIAJE POCCUHMCKHX M 3apyOeXHBIX YUYEHBIX B
pa3BuTHE OMOJIOTUH;

BJIQJICHHE CHUCTEMOM OMOJOrMYEeCKMX 3HaHHMM, KOTOpas BKJIIOYAET: OCHOBOIOJIATraolne
OMoJIOTHYECKHE TEPMHMHBI W TOHATHS (KU3Hb, KIJIETKa, OpraHu3M, MeTabolM3M, TIOMeocCTas,
CaMOpEeryJslus, CaMOBOCIPOU3BEIEHUE, HACIEACTBEHHOCTb, H3MEHYMBOCTb, POCT U pa3BHUTHE),
Ouosornyeckue teopun (kiaetouynas teopus T. IlIBanna, M. Illneiinena, P. BupxoBa, xpomocomHas
Teopusi HacneAcTBeHHOCTH T. Moprana), yuenus (H. M. BaBwioBa — o meHTpax MHOTooOpasus u
MPOUCXOXKACHUSL KYJIbTYPHBIX PACTEHHIi), 3aKOHBI (€IMHOO0Opa3usi MOTOMKOB IEPBOrO MOKOJEHUS,
pacuIeIUIeHNs], YACTOThI FaMET, HE3aBUCUMOro HacnenoBanus I'. MeHaens, TOMOJIOTHYECKUX PsJIOB B
HacneAcTBeHHOM n3MenunBocty H. M. BapuiioBa), npuHIMIBI (KOMILJIEMEHTAPHOCTH);

BJIa/ICHUE OCHOBHBIMH METOJaMH HAy4YHOI'O I103HAHHUS, HUCIHOJb3YeMbIX B OMOJOTHYECKHX
MCCIIEIOBAaHMSIX J)KUBBIX O0OBEKTOB (OMHCaHUE, U3MEpEeHHe, HabII0IeHNe, SKCIICPUMEHT);

YMEHHUE BBIIEIATh CYIIECTBEHHbIE NPU3HAKU: BHUPYCOB, KIETOK IPOKAPUOT M DYKapHOT,
OJHOKJICTOYHBIX M MHOTOKJIETOYHBIX OpraHU3MOB, B TOM uYucie OakTepuii, TpuOOB, pacTeHUi,
KUBOTHBIX M 4YEJIOBEKAa, CTPOCHMSI OPraHOB M CUCTEM OPraHOB PACTEHMI, >KUBOTHBIX, YEJIOBEKA,



MIPOLIECCOB JKU3HEIEATEIILHOCTH, MPOTEKAIONINX B OpPraHM3MaxX PACTCHUM, KMBOTHBIX M YEIIOBEKA,
OMOJIOTMYECKNX TIPOIIECCOB: OOMEHa BEmIeCTB (MeTa0oJIM3M), MpEeBpaIleHUus dHEPTrUu, OpOKCHHS,
aBTOTPO(HOTO U TeTepOTPO(GHOTO TUIIOB MHUTAHUS, (POTOCHHTE3a M XEMOCHHTE3a, MHTO3a, MeHo03a,
ramMeTorenesa, SMOpHUOreHes3a, MOCTIMOPHUOHATIBLHOTO PAa3BUTHS, PA3MHOXKEHHUS, WHIUBUAYAIBHOTIO
pa3BUTH OpraHn3Ma (OHTOr€He3a), B3aUMOICHCTBHS T€HOB, FETEPO3HCa, HCKYCCTBEHHOTO 0TOOPA;

YMEHHE YCTaHABJIMBAThb B3aUMOCBSI3M MEXKJy OpraHOMJaMU KIETKM M HX (QYHKUHUAMH,
CTPOCHHEM KJIETOK pPa3HBIX TKaHEH M UX (YHKIUSIMH, MEXKIYy OpPraHaAMH M CHUCTEMaMH OPTaHOB Yy
pacTeHMid, JKUBOTHBIX M YeJIOBeKa U UX (YHKIHMAMH, MEXKIY CUCTEMaMHU OPraHOB M MX (YHKLIMSIMH,
MEXIy dTanmamMu oOMeHa BEIIeCTB, dTalaMH KIETOYHOTO IUKJA U JKU3HCHHBIX IHMKJIOB OPTaHU3MOB,
sTanamMu 3MOPUOHATILHOTO Pa3BUTHS, TEHOTUIIOM U (EHOTUNOM, (PEeHOTUNOM M (aKTOpamu Cpeibl
oOUTaHUS;

YMEHHE BBISBISATH OTINYUTEIbHbIC IPU3HAKY JKUBBIX CUCTEM, B TOM YHCJIE PACTEHUIA, )KUBOTHBIX
U YEeJIOBEKa,;

YMEHHE HCIIOJNIb30BaTh COOTBETCTBYIOLIUE aPTyMEHTHI, OHMOJOTHYECKYI0 TEPMHHOJOTHIO U
CUMBOJIUKY JIJISl JIOKA3aTelIbCTBA POJACTBA OPraHU3MOB Pa3HBIX CHCTEMATUYCCKHUX TPYIIIT;

YMEHHE peniaTb OHOJOTMYECKHE 3aaud, BbBISBISTh MPUYUHHO-CICIACTBEHHBIC CBSI3U MEXKIY
HCCIICTyeMBIMU OHOJIOTHYCCKUMHU TPOILIECCAaMU W SIBJICHUSIMH, JI€1aTh BBIBOJBI M TIPOTHO3BI Ha
OCHOBaHUU MOJYYCHHBIX PE3YJIbTATOB;

YMEHHE BBITIOJIHATH J1a00PaTOPHBIC U MPAKTHYECKUE pabOThI, COOI0IATh MpaBUiia Mpu padoTe ¢
y4eOHBIM U JIabopaTOPHBIM 000pyAOBaHUEM;

YMEHHE BBIJBUTATH THIIOTE3bI, POBEPATh UX IKCIIEPUMEHTAILHBIMHA CPEICTBAMU, POPMYIUPYS
1[eJTb UCCIIeIOBAaHUS, aHATTU3UPOBATh MTOJIYU€HHBIE PE3YNIbTAThl U JIeNIaTh BBIBOIBL;

YMEHHE YYacTBOBaTb B Y4YEOHO-MCCIIEIOBATENBCKOW pabdoTe 1Mo OWOJOTHH, DJKOJIOTHU |
MEIHIMHE, MPOBOAMMOM Ha 0a3e WIKOJIBHBIX HAyYHBIX OOMIECTB, U MYOJIWYHO TPEICTABIATH
MOJTyYEHHBIC PE3YJIbTATHI HA YYCHUYECKHX KOH(PEPCHIINSX;

YMEHHE OIICHMBATh STUYECKUE ACIEKThl COBPEMEHHBIX MCCIEIOBAaHUN B 00JacTH OMONOTHH U
MEIUIMHBI (KJIOHUPOBAaHUE, UCKYCCTBEHHOE OILIOJIOTBOPCHHE, HAINPABJICHHOS M3MEHEHHE IeHOMa U
CO3/1aHH€ TPAHCTEHHBIX OPTraHU3MOB);

yMEHHE OCYIIECTBIIATh OCO3HAHHBIA BBHIOOp Oynymied mnpodeccuoHaTIbHOM AESITEIBbHOCTH B
obnacT OMONOTUHU, METUIUHBI, OMOTEXHOJOTMH, BETEPUHAPUH, CEIHCKOTO XO34KCTBA, MHINEBOMN
MIPOMBIIIJICHHOCTH, YIIYOJIATh IO3HABATEIBHBIM HWHTEPEC, HAINPABJICHHBIH HAa OCO3HAHHBIN BHIOOD
COOTBETCTBYIOIIEH mMpodeccud M MPOJOHKEHHE OWOIIOTHUYECKOTO 00pa3oBaHUS B OPraHMU3AIMSIX
cpenHero npohecCuoHaIbLHOTO U BBICIIETO 00pa30BaHUs.

[IpenMeTHbIe pe3ynbTaThl OCBOCHHS yueOHOro mpeamera «buomnorus» B 11 knacce MOMKHBI
OTpaXkaTh:

c(hOpPMUPOBAHHOCTh 3HAHUH O MeCT€ U POJM OMOJIOTUU B CHUCTEME ECTECTBEHHBIX HAYK, B
(hOopMHPOBaHHH COBPEMEHHOH €CTECTBEHHO-HAYYHOW KapTUHBI MUPA, B IO3HAHUU 3aKOHOB TIPUPOJIBI U
pEIIeHNH JKOJOTHYECKHX MpPOOJIeM YelOoBeYecTBa, a TaKKe B PEIICHHWH BOIPOCOB PAIMOHAIBHOTO
MIPUPOJIONIONB30BaHUsA, W B (OPMHUPOBAHWU IICHHOCTHOTO OTHOIICHUS K TIPUPOJE, OOIIECTRBY,
YeNOBEKY, O BKJIA/I€ POCCUNCKHX U 3apYOEKHBIX YUEHBIX-OMOIOTOB B pa3BUTHE OHOJIOTHH;

YMEHHE BIAJETh CHUCTEMOW OHMOJOTMYECKMX 3HAHWH, KOTOpas BKIIOYAET OIPEICICHUS H
MMOHMMAHKE CYIITHOCTH OCHOBOIIOJIATAOIINX OMOIIOTUYECKUX TEPMUHOB U TOHATUH (BHUII, SKOCUCTEMA,
ouocdepa), Oomosmornueckue Teopuu (dBoroIMOHHAS Teopust Y. JlapBuHA, CHHTETHYECKAs TEOPHS
sBommonn), yueHus (A. H. CeBeprioBa — o myTsaX U HampaBieHUsX dBomtonuu, B.M. Beprnaackoro — o
oumocdepe), 3akoHbl (TeHermueckoro paBHoBecus JIx. Xapau u B. BaiitnGepra, 3apojsimeBoro
cxoactBa K. M. bopa), npaBuna (munmmyma HO. JIuOmxa, 3KONIOrMYecKOd MHpaMUIbl SHEPTUH),
runote3sl (runote3a «mupa PHK» V. I'mnbepra);

YMEHHE BIIAJIETh OCHOBHBIMH METOJAAaMH HAYYHOTO T[IO3HAHUWS, HCIHOJIb3YEMBbIMU B
OMOJIOTMYECKHUX HCCIIEIOBAaHUIX JKUBBIX O0OBEKTOB U 3KOCUCTEM (OIMHCaHUE, U3MEpPEHHE, Ha0II0IeHNE,
9KCIIEPUMEHT), CIIOCO0aMU BBISIBIICHHS U OIICHKH aHTPOIIOT€HHBIX U3MEHEHUH B TIPUPO/IE;

YMEHHE BBIJCNATh CYIIECTBEHHbIE MPU3HAKU: BUIOB, OMOTEOlI€HO30B, IKOCUCTEM U Onochepsl,
CTaOUIM3UPYIOIETO, JBIKYIIETO M Pa3phIBAIOIIETO €CTECTBEHHOTO OTOOpa, alIONaTPHYECKOro M
CUMIATPUYECKOT0 BUI000PAa30BaHMsI, BIUSHUS ABMXKYIIUX CHJI HBOJIIOLIMUA HA TeHO(POH] OMYJIALNH,



MPUCIIOCOOJICHHOCTH OPTraHU3MOB K cpele OOHWTaHus, YepelOBaHMs HaNpaBICHUN HBOJIOIHH,
KpYroBOpOTa BELIECTB U MOTOKA SHEPTUU B IKOCUCTEMAX;

YMEHHUE YCTaHABIMBATh B3aUMOCBS3M MEXAY MPOLECCAaMH 3BOJIIOLWH, JABIKYIIMMH CHIAMH
aHTPONOreHe3a, KOMIIOHEHTAMU Pa3IMYHbIX IKOCHCTEM U MPUCIIOCOOJIEHUSIMU K HUM OPTaHHU3MOB;

YMEHHUE BBIABIATH OTIMYUTEIbHBIE MPHU3HAKH XHUBBIX CHCTEM, MPHCIIOCOOJICHHOCTh BUIOB K
cpene oOuTaHus, abMOTHYECKUX U OMOTHYECKUX KOMIIOHEHTOB 3KOCHUCTEM, B3aUMOCBSI3el OpraHN3MOB
B COOOIIECTBAX, AaHTPOIIOT€HHBIX U3MEHEHHUI B SKOCUCTEMAaX CBOCH MECTHOCTH;

YMEHHE HCIOIb30BaTh COOTBETCTBYIOIIUE APTyMEHTHI, OMOJOTHYECKYI0 TEPMHHOJOTHIO U
CHUMBOJIMKY JJIsl TOKA3aTeIbCTBA POJCTBA OPraHU3MOB Pa3HBIX CHCTEMATUYECKHUX TPYII, B3aUMOCBS3H
OpraHM3MOB M cpeAbl OOWTaHUS, EIUHCTBA YEJIOBEUECKUX pac, HEOOXOIUMOCTH COXPaHEHUs
MHOT000pa3us BUJIOB U SKOCUCTEM KaK yCJIOBHUS COCYIIIECTBOBAHUS IPHPO/IBI U YEIOBEUECTBA,

yMEHHE pelaTh OMOJOTMYECKHE 3aJauM, BBIABIATH MPUYHMHHO-CICICTBEHHBIE CBSI3U MEXIY
UCCIIEIyeMbIMI OMOJIOTUYECKUMHU TPOLECCAMU W SBJICHHUSIMHM, JelaTh BBIBOABI M MPOTHO3BI HA
OCHOBaHUU TOJyYEHHBIX PE3YJIbTATOB;

YMEHHE BBITOJIHATH J1a00paTOPHBIC U MPAKTHUECKUE pabOThI, COOMI0IATh MpaBUiia pu padoTe ¢
y4eOHBIM U JIabopaTOPHBIM 000pyAOBaHUEM;

YMEHHUE BBIJIBUTATh THUIIOTE3BI, TIPOBEPSATH UX SKCIIEPUMEHTAIBHBIMU CPEACTBAMH, (HOPMYITHPYS
1[eJTb UCCIIeIOBAaHUS, aHATTU3UPOBATH MOJIyU€HHBIE PE3YJbTAThl U A€TaTh BHIBOIbL;

YMEHHE YYacTBOBaTb B Y4eOHO-MCCIIEIOBATENBCKOW pabdoTe MO OHOJOTHH, DJKOJIOTHU |
MEIHIIMHE, MPOBOAMMOM Ha 0a3e MIKOIBHBIX HAayYHBIX OOIIECTB, U MYOIWYHO MPEACTABIATDH
MOJTyYCHHBIE PE3yJIbTAThl HA YICHUYECKUX KOH(EPEHIUX;

YMEHHE OLEHUBATh THIIOTE3bl U TEOPUU O MPOUCXOXKACHUU KU3HHU, YEIIOBEKA U UEIOBEUECKUX
pac, 0 IpUYHHAX, MTOCIEICTBUAX U CIIOCO0aX MpeI0TBpaIIeHNs II00aTbHBIX W3MEHEHHH B Ouocdepe;

YMEHHE OCYLIECTBJIATh OCO3HAHHBIM BBIOOp Oyaymiei mnpodeccuoHaNIbHON NeATeIbHOCTH B
o0iacTi OWOJIOTHH, HSKOJIOTHH, IMPHPOJOIOIB30BAHHS, MEAUIUHBI, OWOTEXHOJIOTHH, TICUXOJIOTHUH,
BETEPUHAPUU, CEIBCKOTO XO3SICTBa, MUINEBOW MPOMBIIUIEHHOCTH, YIIyONIATh IO3HABATEIbHBIN
WHTEpEC, HaIpaBJIEHHBIM HAa OCO3HAHHBIK BBHIOOP COOTBETCTBYIOMIECH TpodeccHu U MPOAOTHKEHHUE
Ouosiornyeckoro oOpa3oBaHUSI B OpPraHMU3ALMUAX CPEAHEro MNpo(pEeCcCHOHATBHOIO U BBICIIETO
oOpazoBaHus.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
KonnyecTBO yacos
Ne HaumeHnoBaHnme pa3aesioB M TeM NMPOrpaMMbl Kontooapnanie |IIpakTHYecKHe JICKTPOHHBIC (11 PPOBHIC)
n/n Beero P P oGpa3oBaTebHbIE PeCypChl
padoThI padoThI
1 buonorus kak Hayka 1
2 JKuBble cucTeMbl U UX U3y4YEHUE 2
3 buonorus knetku 2 0.5
4 XHUMHYECKash OpraHu3anys KIETKU 10 1
5) Crpoenne U QyHKIIUH KICTKH 8 2
6 OOMeH BelecTB U NPEeBpalleHUe YHEPTUH B KJIETKE 9 1
7 Hacnencreennas nndopmarus u peanusaius e€ B KIEeTKe 9 0.5
8 JKU3HEeHHBIN UK KIETKH 6 1
9 CrtpoeHnue U pyHKIIUM OpraHU3MOB 17 1.5
10  |Pa3mMHOXeHME U pa3BUTHE OPraHU3MOB 8 1.5
11 I'eHeTHKa — HayKa O HAaCJIEICTBEHHOCTH U U3MEHYMBOCTH 9 05
OpPTaHU3MOB
12 |3aKkOHOMEPHOCTH HACIEeICTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHYHBOCTH 6 1
14 |I'eHernka 4enoBeka 3 0.5
15 Cenekiusi OpraHU3MOB 4 1
16  |buoTexHONOTUS ¥ CHHTETUYECKasi OMOJIOTUS 4
17 PesepBHOE Bpemst 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 13




11 KJIACC

KoauyecTBO 4acoB

Ne HauMeHoBaHUe pa3aesioB U TeM NMPOrPaMMbl Kontpoanusie |IIpakTrmueckue JJeKTPOHHbIE (WHPPOBLIE)
n/n Beero P Y oOpa3oBaTejbHbIE PeCypChl
padoThI padoThI
1 3apok/IeHue U Pa3BUTHE 3BOTIOLIMOHHBIX IPECTABICHUN B 4
ouosorun
2 MukposBontonus 1 €€ pe3yJIbTaTbl 14 2
3 MaxposBOIIOIHS U €€ PEe3yIbTaThl 6
4 [IpoucxoxaeHue u pa3BUTHE )KU3HU Ha 3eMile 15 1.5
5 [IpoucxoxaeHue yenoBeKka — aHTPOIIOTeHE3 10 1
6 DKOJIOTHSI — HayKa O B3aUMOOTHOIIIEHHSIX OpTatH3MOB U 3 05
Ha/IOpraHU3MEHHBIX CUCTEM C OKpY»Karollel cpenoi
7 Opranu3msl 1 cpesia 0OuTaHMs 9 1.5
8 DKOJIOTHS BUJOB U MOMYJISIIIUI 9 0.5
9 DKosorus cooOIecTB. DKOJOTHUECKUE CUCTEMbI 12 0.5
10  |Bbuocdepa — rnmobanbHas 3KOCUCTEMA 6
11  |YenoBek u OKpysKaromias cpeaa 6
12 |PesepBHOE Bpems 8
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 0 7.5




INOYPOUYHOE IINTAHUPOBAHUE

10 KJIACC
KosmmuecTBO yacos
Ne Oo6opynoBaHue |DjaeKTpOHHBbIE M (POBbIE
Tema ypoka Kountpoasbnsble [[IpakTtudeckue |« »
n/n Beero p p Touku Pocta” |o0pa3oBaTesibHbIE pecypchl
padoTsI padoTsI
1 buonorust kak KOMIUIEKCHasl HAyKa U KaK 4acThb 1
COBPEMEHHOT0 001IeCTBa
2 JKuBbIe cCTEMBI M X CBOWCTBA 1
3 YpoBHeBas opraHu3aius )KUBBIX CUCTEM 1
4 HcTopust OTKPBITHS U U3YYEHUS KIIETKU. 1
Kiterounas teopus
MeTo 161 MOJIEKYIISIPHOM M KJIIETOUYHOM OMOJIOTHH.
[IpakTuueckas pabora «M3yueHne METO10B
5 KJIETOYHOM Onosoruu (xpomarorpadus, 1 0.5
anekTpodopes, nuddepeHinanbHoe
uentpudyruponanue, [1LP)»
6 XHUMHUYECKUH COCTAB KIETKU 1
7 MuHepanbHbIC BEIIECTBA KICTKH, UX 1
Ouosorudeckas poib
Opranuveckuie BEemecTBa KJIETKH — OETKU.
8 JlabopaTtopHas pabota «OO0Hapy»)eHne OSIKOB C 1 0.5
MTOMOIIIBIO0 KAYECTBEHHBIX PEAKIIUI»
9 CgoiicTBa, knaccudukanus u GyHKIIUA OEITKOB 1
10 |Opranudeckue BeuIeCTBa KIETKH — YTIIEBOJbI 1
11 Oprannueckue BeIecTBa KJIETKH — JIMIHIbI 1
Hyxneunossie kucnorsl. JJHK u PHK.
12 JlabopaTtopHas pabora «lccnenoBanue 1 05

HYKJICMHOBBIX KHUCJIOT, BBIJICJICHHBIX U3 KJICTOK
Pa3IMYHBIX OPraHUu3MOB))




Crpoenne u pynkuun ATD. Ipyrue

13
Hykaeosuarpudocdars (HTD)

14 CexBenupoBanue JIHK. Meroasl reHOMUKH,

TPAHCKPUNITOMUKHU, TPOTEOMUKH

15 |Metoabl CTpyKTypHOU Onosoruu

16  |Tumnsl knetok. [Ipokapuoruueckas KieTka
CtpoeHune 3yKapuoTUYECKOM KIETKH.

17  |IIpakTtuueckas pabora «3ydyeHue cBOMCTB 0.5
KJIETOYHOW MeMOpPaHbI»

18 |[loBepXHOCTHBIH anmapar KJIECTKH
OnHOoMeMOpaHHBIE OPTraHOUIBI KIIETKH.

19 |IIpaktuueckas pabota «M3ydyeHue ABMKEHUS 0.5
[UTOIIA3MBI B PACTUTEILHBIX KIETKAX)

[TonyaBTOHOMHBIE OPTaHOUBI KIETKH:

00 |MHTOXOHIDHH, MIACTH/IBI. JlabopaTopHas pabota 05
«MccnenoBanue mia3Moin3a 1 Ieria3Moin3a B '
PACTUTENLHBIX KJIETKAX)

21 |HememOpaHHBIE OpraHOUIBI KICTKH

22 |Crpoenue u HyHKIHH siapa
CpaBHHTENBbHAS XapaKTEPUCTUKA KIETOK SYKapHOT.

23  |JlabopatopHas pabora «V3yueHue cTpoeHus 0.5
KJIETOK PA3JIMYHBIX OPTaHHU3MOBY
ACCUMWISIIINS U TUCCUMMIISIIUS — JBE CTOPOHBI
MeTabonu3Ma. Tunbsl 0OMeHa BEIIECTB.

24  |JlabopatopHas pabora «3yueHue
KaTAIUTUYECKOW aKTUBHOCTH ()€PMEHTOB (HA
MpUMepe aMIJIa3bl WK KaTaaa3bl)»

DepMEHTATUBHBINA XapaKTEP PEAKLHUMN KIETOYHOTO
25 |metabonusma. JlabopaTopHas padora «3yuenue 0.5

(epMEeHTaTUBHOTO PACHICTIIICHUS IEPOKCHIA




BOAOPOJa B paCTUTCIIbHBIX U ) KUBOTHBIX KJICTKAX»

26 |benku-akTHBAaTOPHI U OEIKU-UHTHOUTOPHI
27 | ABTOoTpO(HBII THII OOMEHA BEUIECTB
28 |®DorocuHTe3
29 Xemocunres. Jlaboparopuas pabota «CpaBHeHUE 05
IporeccoB POTOCUHTE3a U XEMOCHHTE3a» '
AHaspoOHbIe opraHu3Mbl. Buibl OposkeHusI.
30 |JlaboparopHas paboTa «CpaBHEHHE MPOLIECCOB
OpOKEHUS U JIBIXAHUSDY
31 AdpoOHBIE OPraHU3Mbl. ITAbl SHEPTETUUYECKOTO
oOMeHa
30 DHeprus MeMOpPaHHOTO IpaJIneHTa MPOTOHOB.
Cunre3z AT®: pabora npotoHHON AT®-crHTa3BI
33 |Peakmum MaTpUYHOTO CHHTE3a
34 | Tpanckpunims — matpuunsiii cuaTe3 PHK
35 Tpancnauus u e€ 3ramnbl
36 KomupoBanue amuHokuCH0T. Posib pubocom B
O6uocuHTe3e Oenka
37  |Opranuzanusi reHOMa y MIPOKApUOT U DYKAPUOT
38 MonekynsipHble MEXaHU3MBbI SKCIIPECCHH T€HOB Y
9YKapHOT
Bupycbl — BHEKJIeTOUHBIE ()OPMBI KUZHU U
39 |oOmurarHble mapa3uThl. [IpakTHdeckas paborta 0.5
«Co3/1anue MOJIeH BUPYyCay
40 BupycHrble 3a0601eBaHMs YeI0BeKa, )KUBOTHBIX,
pacTeHui
41 |HaHoTexHONOTHH B OMOJIOTHHU M METUITTHE




42

JKM3HEeHHBIN TUKIT KIETKU

43  |Marpuunsiii cunte3 JJHK

44 Xpomocomsl. JTaboparopHas padora «3ydeHue 05
XPOMOCOM Ha F'OTOBBIX MUKpOIIpenapaTax»» '

45  |]leneHue KIETKH — MHUTO3
Tuns! kietok. KapuokuHes 1 HTUTOKHHES.

16 JIaGoparopHas pabota «HaOmronenue MuTo3a B 05
KJIETKaX KOHYMKA KOpeIlKa Jiyka (Ha FOTOBBIX '
MUKpOIpenaparax)»

47  |Perynsauus >KM3HEHHOT'O IIMKJIA KIETOK

48 |OpraHu3m Kak eJuHOE IeJI0e

49 Txanu pacrenuii. JlaboparopHas padora 05
«M3ydeHne TKaHEeH paCTEHUI '

50 Txanu KUBOTHBIX U YenoBeka. JlabopaTopHas 05
pabota «/3ydyeHue TkaHel JKUBOTHBIX» '

51 Opransl. Cuctemsl opranoB. JlaboparopHas padota 05
«VM3ydyeHue opraHoB IIBETKOBOI'O PAaCTEHUS» '

52  |Omnopa Tena opraHu3MoB

53  |/lBmxeHHEe OpraHU3MOB

54  |IlutaHue OopraHU3MOB

55 ITuTaHue MO3BOHOYHBIX )KUBOTHBIX.

[MumeBapuTenbHas cHCTEMa YellOBEeKa

56  |/lpIxaHHe OpraHu3MOB

57  |/lpixaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA

58 |TpaHcmopT BEmiecTB y OpPraHu3MoB

59 KpoBeHocHas crcremMa o3BOHOYHBIX )KMBOTHBIX U

YCJI0BCKAa




60 |BbrzeneHue y opraHu3MoB 1

61 |3ammuTa y opraHu3mMoB 1

62 |MmmyHHas cucteMa 4elioBeKa 1

63 |PasmpakumMoCTh M peryssiius y OpraHu3MOB 1

64 ['ymopainbHast peryasiius 1 SHIOKpUHHAS CUCTeMa 1
KUBOTHBIX U YEIIOBEKA

65 |Dopmbl pa3MHOKEHHSI OPTAaHHU3MOB 1

66 |IlomoBoe pasMHOKEHHE 1

67 |Meiio3 1
I'ameTorenes. OOpa3oBaHue ¥ Pa3BUTHE MOJIOBBIX

68 |IETOK. JlaGopatopnas pabora «3yuenue 1 05
CTPOCHUS TIOJIOBBIX KJIETOK HA TOTOBBIX '
MUKpOITpenapaTax»

69 NuauBuayanbHOE pa3BUTHE OPTaHU3MOB — 1
OHTOTEHE3

20 3akIazika OpraHoB M TKaHEH U3 3apOJIBIIIEBBIX 1
JUCTKOB
Poct u pa3zButue xuBoTHbIX. JlabopaTopHas

71  |pabota «BblsiBIeHHE NPU3HAKOB CXOJICTBA 1 0.5
3apOJIbIIIeH TT0O3BOHOYHBIX JKUBOTHBIX)
Pa3smHOXeHME U pa3BUTHE PACTEHUIA.

72 |JlaboparopHas pabora «CTpoeHUE OPraHoOB 1 0.5
Pa3MHOXKEHUS BBICIIUX PACTCHHI

73 HcTopust cTaHOBNEHUS W Pa3BUTHSI TCHETUKH KaK 1
HayKu
OCHOBHBIE TIOHSATHS ¥ CHMBOJIbI TCHETHUKH.

74  |JlaGoparopHas padoTa «/[po3oduia kak 0ObEKT 1 0.5

TCHECTUYCCKUX HCCHGHOB&HHﬁ))




3aKOHOMEPHOCTH HACJIEA0BaHUs IPU3HAKOB.
Mouorubpuanoe ckpemuBanue. [Ipakruueckas

75 " 1 0.5
pabota "M3ydyeHue pe3yabTaTOB MOHOTUOPUTHOTO
CKpelnIuBaHus y Apo30duisr"
76 [{uTonornyeckre OCHOBBI MOHOTHOPHIHOTO 1
CKpEIIUBAHUS
77 AHanusupyroliee ckpenupanue. Heromnnoe 1
JOMUHHUPOBAHHE
Jurubpunnoe ckpermubanue. [Ipaktudeckas
78  |pabota «/3ydeHue pe3yabTaToB JUTUOPUTHOTO 1 0.5
CKpEIIMBAHUA Y IPO30(DUIBI»
79 [{uTonornyeckre OCHOBBI AUTHOPHIHOTO 1
CKpEIIUBaHUS
80 |CuenneHHOe Hacle0BaHUE TPU3HAKOB 1
81 | XpomocomHas TeopHs HaCIEeICTBEHHOCTH 1
82 |l'eneruka mona 1
83 TI'enotun kak meIocTHas CUCTEMA 1
84 I'eHeTMYECKUI KOHTPOJIb PA3BUTHS PACTEHUN, 1
KMBOTHBIX U YEJIOBEKa
85 |M3MeHuYMBOCTH MPU3HAKOB. BUIBI H3MEHUNBOCTH 1
86 |MoaudukanuoHHas U3MEHINBOCTD 1
BaprannoHHBIN psii ¥ BaprallMOHHAs KpHUBasl.
JIaGoparophas pabota «lccnenoBanue
87  |3aKoHOMEpHOCTEH MOAM(PUKAITUMOHHON 1 0.5
n3MeH4YnBOCTH. [locTpoeHre BapuaiioHHOTO psjaa
Y BapHallMOHHOW KPUBOW»
88 I'enotunuyeckas n3MeHUNBOCTh. KoMOMHAaTHBHAS 1
W3MEHYUBOCTD
89 |MyraunoHHass ”3MEHYUBOCTS. [IpakTHyeckas 1 0.5




pabota «MyTtanuu y npo30¢uisl (Ha TOTOBBIX
MUKpOTpernaparax)»

3aKOHOMEPHOCTH MYTal[MOHHOTO IIPOLIECcCa.

90 1
DONUreHeTuKa U SIUTeHOMHKA
91 I'eneruka yenoseka. [IpakTuueckas padora 1 05
«CocraBieHue U aHalIu3 POJAOCIOBHOIN '
92 MeToapl MEIUIIMHCKON T€HETUKHU 1
3HaueHNe METUIIMHCKON TeHETHKHU B
93 |mpemoTBpalICHUH U JICUCHUU TCHETHICCKIX 1
3a00JIeBaHUI YeTIOBEKa
OcHoBHble NOHATHUSA cenekiuu. JlabopaTtopHas
94  |pabota «/3yueHue cOpTOB KyJIbTYpPHBIX pacTEHUN 1 0.5
Y TIOPOJ JOMAIITHUX KHBOTHBIX)
95 Mertoab! cenekiiMoHHOM paboTsl. JlabopaTopHas 1 05
pabota «3yyeHue MeTo10B CENEKIINHU PACTEHUI» '
96 JIOCTHIKEHHSI CEJIEKIINN PACTEHUH W dKUBOTHBIX. 1
ITpakTuyeckas pabdota «I[IpuBHuBKa pacTeHui»
97 CoxpaHeHue, n3ydeHHe 1 UCIIOIb30BaHUE 1
IeHETUYECKUX PECYPCOB
BrotexHonorus Kak Hayka U OTpacib
98 |mpousBozctsa. [IpakTuueckas pabota «M3yuenue 1 0.5
00BEKTOB OMOTEXHOJIOTUN»
99  |OcHOBHBIC HANPABICHUSI CHHTETHICCKOU OMOJIOTHHI 1
100 |XpomocomHasi M TeHHAS WH)KEHEPHUS 1
101 |MenumuHaCKAE OHOTEXHOIOTHA 1
102 Pesepeubrit ypok. [loBropenue, 06001mieHue, 1
cucTeMaTu3auus 3HaHUI
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 13.5




11 KITACC

KoanuecTBo 4acoB

Ne OobopynoBaHue |DIeKTPOHHBbIE M (POBLIE
Tema ypoka Kontpoasnsle |[IpakTHyeckne |« »
n/n Beero P p Touku Pocta” |o0pa3oBaTesibHbIE PeCypPChI
padoThI padoThI
1 OposmonnonHas teopust Y. Jlapsuna 1
2 JBroKyine cuiibl 3BOJIOIMH BUAOB 110 Y. /lapBuHYy 1
3 bopn0a 3a cyiecTBoBaHMe, €CTECTBEHHBIN U 1
UCKYCCTBEHHbIH 0TOOp
4 DopMUPOBAHHE CUHTETUUECKON TEOPUU IBOIIOLIMHU 1
5 DTarbl HBOIIOIMOHHOTO TMpolecca: 1
MUKPO3BOIIOLHUSA U MaKPOIBOIIOLUS
6 [Tonynsiuus — 3neMeHTapHasi €AUHHIA YBOTIOLIMT 1
3akoH renernyeckoro pasHosecus Jlx. Xapau, B.
7 Baitn6epra. JlabopatopHas pabota «BelsiBieHe 1 0.5
M3MEHYUBOCTH y 0CO0€H OJTHOTO BUIa»
8 DneMeHTapHbIe PaKTOPHI IBOTIOIUAN 1
9 OddexT ocHoBaTend. IPpPexT OyTbII0YHOrO 1
TOpJIbIIIKA
10 Murpanyu. M3050uu momyJismyii: 1
reorpaduueckas, buonoruaeckas
11 EctecTBeHHbII1 0TOOP — HampaBistonui GpakTop 1
ABOJIIOLIUN
12 |IlonoBoii oTGop 1
[Tprcroco0IeHHOCTh OPTaHU3MOB KaK pe3yJbTar
13 |MHMKPOIBOTIOLHH. JlaGopaTtopHas pabora 1 05

«M3yuyenue apomop(o30B U uAMOANANTALNN Y
pPacTeHNH U )KUBOTHBIX»




[TpuMepbl IPUCTIOCOOICHH Y OPraHU3MOB:
Mopdostornueckue, PU3n0IOrHIeCcKre,

14  |Omoxmmuueckue, moBenaeHueckue. JlaboparopHas 0.5
pabora «IIpucrocobaeHnst OpraHu3MOB H UX
OTHOCHTEJIbHAS 11eTIECO00PA3ZHOCTH)
Bup, ero kpurepuu u ctpykrypa. JlaboparopHas
15 |pabora «CpaBHEHHE BUIOB 110 MOPHOIOTUIECKOMY 0.5
KPUTEPHIO»
16  |Crpykrypa BHIa
17  |BugooOpa3oBaHue Kak pe3yabTaT MUKPOIBOIOIHH
18  |CBsi3b MUKPOIBOIIIOLIUY U STHIEMHOIOTUU
19 MakpoaBosrorus. [1arleoOHTOIOrHUeCKrue METOTbI
U3yUYEHHSI SBOJTIOLIUT
20  |buoreorpaduveckie METOIbI U3yUSHUS IBOJIOIAN
21 OMOPHOJIOTHYECKUE U CPABHUTEIIBHO-
MOP(OJIOTHUECKUE METO Bl U3YUEHHSI SBOITIOLIUT
29 MounekynsipHO-TeHETHUECKHE, OMOXUMHYECKHE U
MaTeMaTHYeCKUE METO/Ibl N3YUYEHUS SBOJIIOLIUN
23 | OO0mue 3aKOHOMEPHOCTH IBOJTIOIHN
24 AnantuBHas paauaiys. HepaBHOMEpPHOCTh TEMITOB
HBOJIIOLUH
o5 Hayd4HbIe TUIOTE3bI TPOUCXOXKACHUS KU3HN HA
3emie
26  |lonay4Hble NpeICTaBICHUS O 3aPOKICHUHN )KU3HU
27  |OCHOBHBIE ATAIlbl HEOPTAHUYECKOH IBOJIIOLIUU
28  |['umoTe3sl 3apOXKaACHHS KU3HH
29 HcTopus 3eMiau U METObI €€ N3YUEHHUS. 05

JlaGopaTtopHnas pabora «/3yueHue u onrcaHue




HCKOITAaCMbIX OCTATKOB APCBHUX OPraHU3MOB»

30  |HavanbHble 3Tambl OpraHUYECKOM IBOIIOIUH

31  |DBomronus 3yKapuoT
OCHOBHBIE 3TaIbl SBOJIIOIMH PACTUTEILHOTO MUPA.

32  |IIpakTuueckas pabota «/3ydenne ocoOeHHOCTEH 0.5
CTPOCHHS PACTEHUI Pa3HBIX OTIEIOBY

33 |OcHOBHBIE 3TaNbI SBOJIOIMH )KUBOTHOT'O MUPA
OBomonys KUBOTHBIX. [IpakTHyeckas padora

34 | «M3yueHne 0coOEHHOCTEH CTPOCHHSI MO3BOHOYHBIX 0.5
KHBOTHBIX»

35  |PasBurtue xu3HH Ha 3emiie IO 3paM M NEpUOIaM

36 MaccoBbie BBIMUPAaHUSI — SKOJIOTHYECKHE
KPHU3HUCHI MPOLILIOTO

37 CoBpeMeHHBII 9KOJIOTHYECKUI KPU3HC, €T0
0COOEHHOCTH

38 |CoBpemeHHas cUCTeMa OPraHUYeCKOro MPOILIOro

39  |OcHOBHBIE CHCTEMAaTHYECKUE TPYIIITBI OPTaHIU3MOB

40 | AHTpoOmOJOTH — HayKa O 4eJIOBEKe

a1 Pa3Butue npencraBieHuil 0 MPOUCX0XKICHUH
YeroBeKa
Mecro yenoBeka B CHCTEME OPraHHYECKOTO MHUPA.

42 JlaboparopHnas pabota «3ydueHne ocoOeHHOCTEM 05
CTPOCHUSI CKeJIeTa YeIIOBEeKa, CBSI3aHHBIX C '
PSAMOXO0KJICHUEM

43 | JIBmKyIIue CUIIbI aHTPOTIOTEHE3a

44 CooTHOMIEHNE OMOTOTUYECKUX M COLUATTBHBIX
(akTOpPOB B aHTPOIIOTEHE3E

45  |OcHOBHBIE CTaIUM AHTPOIIOTEHE3A




46 [Taneorenerrka U majleoreHOMHUKA 1

47 | DBOJIOLMS COBPEMEHHOIO Y€IOBEKa 1

48 Yenoseueckue pacsl. [IpakTuueckas padora 1 05
«M3y4yeHre 3KOJIOTMYECKUX aIallTalluid YEIT0OBEKa» '

49 MexaucCIUIIMHAPHBIC METOIBI aHTPOIIOJIOTHH 1

50 |3apoxmeHue U pa3BUTHE SKOJOTHH 1
Metopl skonoruu. JlaboparopHas pabora

91  |[«HM3yueHue METOA0B FKOIOTHUECKUX 1 0.5
HCCIIEIOBAHUIN»

52 3HaueHne YKOJIOTNYECKUX 3HAHUH 19 YeJIOBEKa 1

53  |Oxonoruueckue GpakTopsl 1
AbuoTtnueckue GaxkTopbl. CBeT Kak

54 skonornueckuii pakrop. Jlaboparopuas padora 1 05
«BpIsIBIEHUE TPUCTIOCOOJICHHUIT OPTraHU3MOB K '
BJIIUSIHHAIO CBETA
AbGuotnueckue dakropsl. Temmneparypa Kak

55 skojoruyeckuit paxrop. Jlaboparopuas padbora 1 05
«BpIsBIIEHNE TPUCTIOCOOICHUN OPTaHU3MOB K '
BIIUSTHUIO TEMIIEPATyPhD»
AbGuotnueckue ¢akTopbl. BrnaxHOCTh Kak

56 skojornyeckui paxrop. JlaboparopHas padbora 1 05
«AHaTOMHYECKHEe OCOOEHHOCTH PACTEHUH U3 '
pa3HbIX MECT OOUTAHUS

57  |Cpenabl oOuTaHUS OPraHU3MOB 1

58 |buonoruueckue puTMEI 1

59  |’KuzHennsle (hOPMBI OPTaHU3MOB 1

60 |buormueckue GhakTOpHI 1

61 3HaueHne OMOTUUECKUX B3aUMOIEUCTBUI IS 1




CYLIICCTBOBAHHA OPraHM3MOB B CPpEAC obuTaHus

62  |DKoJOrmuecKue XapaKTePUCTHKH MOMMYIISALIUN

63 OcCHOBHBIE IIOKA3aTeNH NOMYJISALUH: YUCIEHHOCTb,
IUIOTHOCTb, BO3PACTHAS U MOJIOBAs CTPYKTypa

64 OcCHOBHBIE TIOKA3aTEeIH MOMYJISIUN: POKIAEMOCTb,
IPUPOCT, TEMIT POCTa, CMEPTHOCTb, MUTPALlUU

65 |Dxojormueckasi CTpyKTypa MOMYIISIAN

66 |[AuHaMuka HOMYJISIIUU U €€ Perysuus

67 Kpussle pocra yncnensoctu nonyisauuu. Kpussie
BbDKUBaHMS
Dkonoruveckas Huima Buaa. JlaboparopHas padora

68 |«IIpucnocoOneHust CEMsH pacTeHUH K 0.5
pacceIeHnIo»

69 |Bung kak cucrema momynsnui

70 3aKOHOMEPHOCTH TIOBEJICHHUS U MUTPAITHIA
KUBOTHBIX

71 |Coo01iecTBO OpraHu3MOB — OHOLIEHO3

72 |DxocucreMa Kak OTKpBITasi CUCTEMa

73 KpyroBoport BeriecTB 1 MOTOK SHEPTUU B
IKOCHUCTEME

74 |OcHOBHBIE TOKA3aTEIN IKOCUCTEMBI

75 DKOJIOTHYECKUE TUPaMUIb

76  |V3MeHeHUs cOOOMIECTB — CYKIIECCHH

77 [TpupoaHbIe SKOCHCTEMBI. DKOCUCTEMBI 03€p U
pPEeK. DKOCUCTEMBI MOPEN U OKEAaHOB

78 [IpupoaHbie 3KOCUCTEMBI. DKOCUCTEMBI TYHJP,

JIECOB, CTEIIEH, ITYCThIHb




79 | AHTPOTIOT€HHBIE YKOCUCTEMBI 1

80 Ypboakocucremsl. [Ipaktudeckas padora 1 05
«M3ydyeHue u onucaHue ypoo3KOCUCTEMbI» '

81 3akOHOMEPHOCTH (POPMHUPOBAHUST OCHOBHBIX 1
B3aUMO/JICHICTBUI OPraHU3MOB B HIKOCUCTEMAX
MexaHu3Mbl BO3IEUCTBUS 3arPsI3HEHUN Pa3HbIX

82  |TumnoB Ha cyOOpraHM3MEHHOM, OPTraHU3MEHHOM, 1
HOMYJSLUOHHOM U 3KOCUCTEMHOM YPOBHSX

83  |buocdepa — obmieruianerapaast 0001049Ka 3eMITu 1

84  |Yuenue B. U. Bepranckoro o 6mochepe 1

85 |3akOoHOMEPHOCTH CyllecTBOBaHUs Orochepsl 1

86 KpyroBopoTsl BeniecTB 1 OMOT€OXUMHUYECKUE 1
LUKJIBI

87  |3onanbHOCTH OMOCheprl. OCHOBHBIE OMOMBI CYILIN 1

88 | VYcroitunBocTh Ouochepsl 1

89  |Dxonormueckue KpU3nChl U UX MPUUUHBI 1

90 |BosgeiicTBue uenoBeka Ha Onochepy 1

91 AHTpONOreHHOEe BO3/ICHCTBHE HA PACTUTENIBHBIA U 1
KUBOTHBIN MUP

92  |OxpanHa nmpuposI 1

93 OCHOBHBIE IPUHIUIBI YCTOWYNBOTO Pa3BUTHUS 1
4eJI0BEYEeCTBA U MPUPO/IBI
PanponansHO€ IPUPOAOTIOIH30BAHUE H

94  |coxpaHeHHe OMOJIOIMYECKOr0 pa3HOOOpasus 1
3emun

95 O606mieHne o TeMe «MUKPOIBOIIONUS U €€ 1

pe3yNbTaThD)




O606menne o Teme «MaKpOIBOTIOIUS U €€

96 1
pe3yNbTaThD)

97 O606menne no Teme «lIpoucxoxaeHue u 1
pa3BUTHE )KU3HHU HA 3emiie»

98 O606mienue o Teme «IIpoucxoxaeHne YyeoBeKa 1
— QHTPOTIOTeHE3

99 O06o0meHue Mo Teme «IKOJIOTHs — HayKa O 1
B3aMMOOTHOIICHHSIX OPTAHU3MOB)
O6061menue o reme «Opraiu3msl ¥ cpeaa

100 1
0oOUTAHUS

101 O600611eHne o TeMe «IKOJIOTHUS BUJIOB U 1
TIOIYJISIUA

102 O606mmenue o teme «buocdepa — rmodanpHas 1
IKOCUCTEMa»

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 7.5




YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
INPOLHECCA

OBSA3ATEJBHBIE YYEBHBIE MATEPUAJIBI /151 YYEHUKA

buonorus. buonorudeckue cuctemsl u nporiecchl, 10 kirace/ Tepemor A.B., [TerpocoBa P.A.,
O6mecTBO ¢ orpannueHHOM 0TBeTCTBEHHOCTHI0 « IOl MHEMO3NHA »

buonorus. buonorudeckue cuctemsl u mporiecchl, 11 kimace/ Tepemor A.B., [TerpocoBa P.A.,

O6mecTBO ¢ orpannueHHOM oTBeTCTBeHHOCTHI0 « IOl MHEMO3NHA »

METOAUYECKHUE MATEPHUAJIBI 1JI51 YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbBI CETU HUHTEPHET



