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TIOACHHUTEJIPHAA 3AITHCKA

[Iporpamma mo yueOGHOMY mpenmetry "buonorus" (manee - OMoJIOTHs) HA YPOBHE CPEIHEr0 0OIIero
oOpa3zoBanus pa3paborana Ha ocHOoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-®3 «O6 oOpa3oBaHuu B
Poccuiickoit @enepanuny, ®I'OC COO, Konuenuuu npenoaasanus yuyedHoro npenmera «buonorus» u
OCHOBHBIX TOJIOKEHUH (eepaibHOM paboueil mporpaMmbl BOCIIUTAHHUS.

VYuebnsiii npenmer «buosorusi» yriyonéaHoro ypoBHs uzydeHus (10—11 kiacchl) siBIseTCsS OIHUM
U3 KOMIIOHEHTOB MpeaMeTHON oOmact «EcTecTBeHHO-Hay4Hble NpeAMeThl». COrIacHO MOJIOKEHUSIM
@I'OC COO npodunbHble yyeOHbIE TPEIMETHI, U3ydaeMble Ha yriIyOJEHHOM ypOBHE, SBISIOTCS CIIOCOOOM
mupdepeHnman  00ydeHUsT Ha ypPOBHE cpeaHero ooOmero oOpa3oBaHWS W TPHU3BAHBI OOCCIICUYHTH
MIPEEeMCTBEHHOCTh MEXy OCHOBHBIM OOILIUM, CPETHUM OOLIUM, CPEAHUM MPOGECCHOHATBHBIM U BBICIIUM
oOpazoBanueM. B TO ke BpeMs KaXIblii U3 3THX y4eOHBIX NMPEIMETOB JODKEH ObITh OPUEHTHPOBAH Ha
INPUOPUTETHOE pelIeHre 00pa30BaTENbHBIX, BOCHUTATENbHBIX M PA3BUBAIOUIMX 33134, CBA3AHHBIX C
npodopueHranueil 00yJarImUXcs U CTHUMYJIMPOBAaHHEM HWHTEpeca K KOHKPETHOW o00JacTh HAay4HOI'O
3HAHUS, CBA3aHHOTO ¢ OMOJIOTHEN, METULIMHOM, SKOJIOTHEH, ICUXOJIOTHEN, CIOPTOM WJIM BOSHHBIM JICJIOM.

[IporpamMma o yueOHOMY mpenamery "buonorus" na€r mpeacTaBieHUE O METU U 33aJad4ax W3YYCHHS
yaeOHOoro mpenmera «buosyorus» Ha yriayOJnEHHOM YpPOBHE, OINpeAeNsieT o0s3aTebHOe (MHBAPHUAHTHOER)
MPEeIMETHOE COJIep’KaHUe, €ro CTPYKTYpUPOBaHUE IO paslieiaM U TeMaM, paclpeelieHHe Mo Kiaccam,
PEKOMEHIyeT TMOCIEI0BAaTeIbHOCTh HM3yYeHUs Y4eOHOro Marepuana C Y4ETOM MEXMIPEIMETHBIX H
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKM Y4eOHOro Ipoliecca, BO3PacCTHBIX OCOOEHHOCTEH oOydaromuxcs. B
nporpaMMe 1Mo OWOJIOTMH peaM30BaH IMPHHLUI MPEEMCTBEHHOCTH C HM3Y4YCHHEM OHOJIOTHH Ha YpPOBHE
OCHOBHOT0 0011ero oOpa3oBaHus, Oiarogaps 4eMy IpOCMaTpUBAETCs HAMpPaBIEHHOCTh Ha IMOCIEIYIOIIee
pa3BuTHE OHMOJNOTMYECKMX 3HAHWN, OpPUEHTUPOBAHHBIX Ha (OPMUPOBAHHE ECTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, IKOJIOTUYECKOTO MBIIIJIEHUS, IPEACTAaBIEHUI O 310pOBOM 00pa3e *KU3HHU, HA BOCIIUTaHHUE
OEpeKHOTO OTHOIIEHUS K OKPYXKAOIIEH MPUPOJHOHN cpene. B mporpamme mo OMOIOTHH TaKKe IMOKa3aHbBI
BO3MOXXHOCTH y4yeOHoro mpenmera «buonorus» B peanuzanuu tpedoBannii ®I'OC COO k muaHUpyeMbIM
JTUYHOCTHBIM, METalpeIMETHbIM U MPEAMETHBIM pe3ylbTaTaM oOyueHus U B (OPMUPOBAHUM OCHOBHBIX
BUJIOB Y4€OHO-I103HABATEIbHON JEATENILHOCTH 00YYAIOIIKXCS TI0 OCBOEGHUIO COJEPKAaHUSA OMOJIOTHYECKOrO
o0pa3zoBaHMs Ha YPOBHE CpEIHEr0 0011Iero 00pa3oBaHus.

VYuebublii npeamer «buonorus» Ha ypoBHE CpegHEero oOmero oOpa3oBaHUS —3aBeplIaeT
Ouosiornyeckoe oOpa3oBaHME B IIKOJE W OPHUEHTHPOBAH Ha pacUIMpeHHe U YIIIyOJieHHe 3HaHWH
oOyyaroluxcst 0 XUBOW IPUPOJIE, OCHOBAX MOJEKYJISPHOW M KJIETOYHOW OMONOrMM, 3MOPHOJIOTHH U
OMOJIOTHH Pa3BUTHS, TEHETUKH, CEJIEKIINH, OMOTEXHOIOTMH, IBOJIFOLIMOHHOTO YUYEHHUS U IKOJIOTHH.

N3zyuenne yue6HOro npeamera «buosorus» Ha yriryOJeHHOM YPOBHE OPUEHTHUPOBAHO Ha MOATOTOBKY
o0yJaromuxcs K MOCIeIyoleMy MOTYy4eHHI0 OMOJIOTHYeCKOro oOpa3oBaHMsA B By3aX M OpraHM3aLlUsaX
cpenHero mpodeccuoHanbHoro oOpa3zoBaHus. (OCHOBY €ro Ccojaep:KaHMsl COCTaBJIseT CHCTEMa
OMOJIOTMYECKMX  3HAHWIl, IMOJIYyUEHHbIX TpPU  U3YYEHHH  OOYy4aAIOUIUMHCS  COOTBETCTBYIOIIMX
CHCTEMaTUYeCKHX Pa3/ieloB OMOJIOTMU HAa YPOBHE OCHOBHOIO oOmiero oOpa3oBanus, B 10—11 kmaccax atu
3HAHUSA TOJYYaroT pa3BUTHE. Tak, pacUIMpeHbl M YyriIyOleHbl OWOJOTMYecKHe 3HAHHMs O PACTEHHSX,
KUBOTHBIX, TpHOax, OaKTepHsX, OpraHU3Me YelIOBeKa, OOIIHUX 3aKOHOMEPHOCTAX KU3HHU, JOMOJHUTEIHHO
BKJIIOUEHBl OMOJIOTMUECKHE CBEJIEHUSl MPHUKIAJHOTO U IOHCKOBOIO XapakTepa, KOTOpPbIE MOXHO
HCIOJIb30BaTh KaK OPUEHTHUPBI Ul MOCIEAyIoniero Beibopa mpodeccun. Bo3MokHa Takke HHTErparus
OMOJIOTHYECKUX 3HAHUM C COOTBETCTBYIOUIMMH 3HAHHUSMHU, MOJYYEHHBIMH OOYYAIOUIUMHCS MPU U3YUYECHHH
(bU3KUKN, XUMUH, Teorpaguu 1 MaTEMaTHKH.

CtpykTypa mporpamMmbl 1o ydeOHoMy mpeamery "buomorus" oTpakaeT CHCTEMHO-YPOBHEBBIN H
HBOJIIOIIMOHHBIN MOIXOBI K U3yueHHIo Ononoruu. CorjaacHO UM, U3y4aloTCsl CBOMCTBA M 3aKOHOMEPHOCTH,
XapakTepHbIE MJsl JKUBBIX CHUCTEM pA3HOTO YpPOBHS OPraHU3alld{, 3BOJIOLMHU OPraHUYECKOro MHpa Ha
3emiie, COXpaHEHHs OMOJIOTHYECKOTO pa3zHooOpasmsi maHeThl. Tak, B 10 kiacce M3y4arOTCS OCHOBBI
MOJIEKYJISIPHOM M KJI€TOYHOM OWOJIOrMH, SMOPHUOJIOTMM M OWOJIOTMHM DPAa3BUTHS, T€HETUKU U CEJEeKLUH,
OMOTEXHOJIOTHM M CHUHTETUYECKOW OMOJIOTHM, aKTYaJIM3UPYIOTCS 3HAaHWS OO0ydalomuxcs Mo OOoTaHUKeE,



300JI0TMH, aHATOMHHM, (PU3MOJOruM uesnoBeka. B 11 kmacce u3ydyaroTcs SBOJIIOLIMOHHOE YYEHHUE, OCHOBBI
9KOJIOTHHU U yueHue o ouocdepe.

VYuebublii npenmer «buonorus» npu3BaH 00eCHEUUTh OCBOCHHE OOYUYAIOIIMMHUCS OMOIOTHYECKUX
TEOPUU U 3aKOHOB, MJIEW, NPUHLMUIIOB U IPABUJ, JIEKAIIUX B OCHOBE COBPEMEHHON €CTECTBEHHO-HAYYHOU
KapTUHbl MHpa, 3HaHUIl O CTPOEHUH, MHOrOOOpa3MM M OCOOEHHOCTSAX KJIETKH, OpraHu3Ma, IMOMYJIALUH,
OMOIIEH03a, JKOCHCTEMbI, O BBIAIOLIUXCA HAYYHBIX JIOCTHXKEHUSAX, COBPEMEHHBIX MCCIECJOBAHUAX B
OMOJIOTUH, TPUKIAJHBIX aCHeKTax OMOJOTHYECKMX 3HaHWH. [ pa3BUTHS W TOJJEp)KaHUS WHTepeca
o0yJaromuxcs K OMOJIOTUU HapsAdy CO 3HAUUTEIbHBIM 00BEMOM TEOPETUUYECKOTO MaTepHala B COJIEpKaHUU
IIPOrpaMMbl 110 OMOJIOTUH IPEAYCMOTPEHO 3HAKOMCTBO € UCTOPUEH CTaHOBJIECHHS U Pa3BUTHsI TOM MM UHOM
obnacti OHOJOrMM, BKJIAJOM OTEYECTBEHHBIX M 3apyOeKHBIX YYEHBIX B pELICHHE Ba)KHEHIINX
OMOJIOTUYECKUX U HKOJIOTHYECKUX MPOOIIEM.

Henp wu3yuyenus ydeOHoro mnpeamera «buonorus» Ha yriyOJEHHOM YypOBHE — OBIAJICHUE
00y4aroIUMUCS 3HAaHUSAMU O CTPYKTYPHO-(YHKIIMOHAJIBHON OPraHMU3alMy )KUBBIX CUCTEM Pa3HOTO PaHra u
IpUOOpeTeHNe yMEHUH HCIOJIb30BATh 3TU 3HAHUA B (POPMUPOBAHMU MHTEpeca K ONpese€HHOW 00s1acTH
npoeCCUOHATLHON JIeATENIbHOCTH, CBS3aHHON ¢ OHMOJIOTHEH, WM K BBIOOpY Yy4eOHOro 3aBeleHUS s
IIPOJOJKEHHSI OMOJIOTMYECKOT0 00pa30BaHUsl.

JlocTwkeHue 1enau u3ydeHus ydyeOHoro mpeamera «buonorus» Ha yriiyOJaEHHOM ypOBHE
o0ecreynBaeTcs pelieHUueM CIeyoIuX 3a1au:

OCBOCHHE 00YUYAIOIIMMHUCS CHCTEMbI OMOJIOTMYECKIX 3HAHUI: 00 OCHOBHBIX OMOJIOTMYECKHX TEOPHUSX,
KOHUENIUAX, THUIO0Te3aX, 3aKOHAaX, 3aKOHOMEPHOCTAX U IpPaBUaX, COCTaBISIOLUIUX COBPEMEHHYIO
€CTECTBEHHO-HAYUHYI0 KapTUHY MHpa; O CTPOEHHM, MHOrooOpasMM M OCOOEHHOCTSAX OMOJOTHUYECKUX
cucreM (KJIeTKa, OpraHu3M, MONYJSLHUs, BHI, OuoreoueHo3, 6uocdepa); O BBLIAIOLUIMXCSH OTKPHITHIX U
COBPEMEHHBIX HCCIIEJIOBAHUSIX B OMOJIOTHH;

O3HAaKOMJIEHHE OOYYaloIIMXCS C METOJAaMU II03HAHMSA >KUBOM MPHUPOABI: HCCIEI0BATENbCKUMU
METOAaMU OHOJIOTMYECKUX HayK (MOJIEKYJISPHON M KIETOYHOH OHOIOruu, 3MOPHONIOrMHM U OUOJIOTHH
pa3BUTHSL, TEHETUKHU U CEJIEKIMH, OMOTEXHOJIOIMH U CUHTETUYECKOW OMOJIOTHH, aJe€OHTOIOI MU, SKOJIOTHHN);
METOJIaMU CaMOCTOSITEJIBHOIO MPOBEIECHUSI OMOJOTMYECKUX MCCIEA0BaHUN B JIaOOpaTOPUM U B MPUPOAE
(HabmoieHne, U3MEPEHHE, SKCIIEPUMEHT, MOJICTTUPOBAHNE);

OBJIa/IeHUE OOYUaIONIMMUCA YMEHHUSIMU: CAMOCTOSTENIbHO HaXO0/IUTh, aHAJIM3UPOBATh U UCIOJIb30BAThH
OMOJIOTHYECKYI0 MH(POPMALIMIO; T0JIb30BaTbCd  OMOJOTMYECKOW TEPMUHOJOTHEH U  CHMBOJIMKON;
YCTaHABIIMBATh CBS3b MEXAY Pa3BUTHEM OHOJOTMM M COLMAIBHO-3KOHOMHUYECKMMM U 3KOJIOTHYECKUMU
poOJieMaMy YeJI0BEYECTBA; OLICHUBATh MOCIEICTBUS CBOEH JIEATEIBHOCTH MO OTHOILIEHUIO K OKpYXKarollen
NPUPOJHON cpesfie, COOCTBEHHOMY 3J0POBBIO U 3[0POBBIO OKPY)KAIOLIUX Jrojel; OOOCHOBBIBATH U
coOmogaTh Mepbl MPOQMIAKTUKA HH(EKIMOHHBIX 3a00JIeBaHUIl, NpaBWiIa IOBEACHHUS B INPHUPOJIE H
oOecrnieueHns 0€30MacCHOCTU COOCTBEHHOM )KU3HENEATEIbHOCTH B UpE3BbIUaHBIX CUTYaLUAX MPUPOJHOTO U
TEXHOTE€HHOI'0 XapaKTepa; XapaKTepru30BaTh COBPEMEHHbIE HayYHbI€ OTKPBITHS B 00J1aCTH OMOJIOTHH;

pa3BUTHE Y 00Yy4YaIOLIMXCS MHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH B Mpoliecce 3HAKOMCTBA
C BBIJAIOIIMMUCS OTKPBITUSMH U COBPEMEHHBIMHM MCCJIEOBAHUSAMU B OHOJIOTHM, pEIIaeMbIMU €I0
npobieMaMy, METOJOJIOTHEeNH  OMOJIOTMYECKOTO0  HCCIEeNOBAaHUS, MPOBEIACHHUS AKCHEPHUMEHTAIbHbBIX
UCCIIETOBaHUM, pelieHus: OMOJIOrMuecKUX 3ajayd, MOJEIUPOBAHMS OMOJIIOTHYECKUX 0OBEKTOB U IPOIIECCOB;

BOCIIUTaHHE y 00YUYaIOIIMXCS [IEHHOCTHOTO OTHOIIEHUS K KUBOW MPUPOJE B IIEJIOM U K OTAEIbHBIM €€
00BbEKTaM U SIBIICHUSM; (OPMHPOBAHUE IKOJIOTUYECKOM, T€éHEeTHYECKONH I'paMOTHOCTH, OOIIEH KYIbTYpHI
MOBE/ICHUS B IPUPO/IC; MHTETPAI[UU €CTECTBEHHO-HAYUYHbIX 3HAHUI;

npuobpereHue  OO0y4arOUIMMHCS ~ KOMIIETEHTHOCTH B pAlMOHAJIbHOM  IPHUPOJONOIH30BAaHUU
(cobmroneHne MpaBUJI MOBEIEHHUS B TNPUPOJAE, OXpaHbl BUIOB, JKOCHCTEM, OHOCHEphl), COXpaHEHUH
COOCTBEHHOTO 3/I0pPOBBS U 37I0POBbsI OKPYKAIOLIHNX Jro/ied (COOM0eHns Mep MPO(UIaKTUKH 3a00IeBaHHIH,
o0OecrieueHrne 0€30MaCHOCTH  KU3HEACSITENBHOCTH B  UYPE3BBIYAWHBIX CHUTyallMsIX MPUPOAHOTO U
TEXHOTEHHOT'O XapaKTepa) Ha OCHOBE WCIOJIb30BAaHUs OMOJIOTHYECKUX 3HAHWM M YMEHHH B MOBCEIHEBHOU
KH3HH,



CO3/IaHHE€ YCIIOBHIl N1 OCO3HAHHOTO BbIOOpa OOydYaromIMMHUCS WHAMBUAYaAIbHON 00pa3oBaTeabHOM
TPaeKTOPHUH, CIIOCOOCTBYIONIEH MOCaeaAyIoneMy TpohecCHOHATFHOMY CaMOOMPEENIEHUI0, B COOTBETCTBHH
C UHJMBHIyaJIbHBIMH UHTEPECAMU U TIOTPEOHOCTSIMU PETHOHA.

OO11ee yncI0 4acoB, OTBEICHHBIX HA M3y4YeHUE OMOJIOTHH HA YIITyOJIEHHOM YPOBHE CPEIHETO O0IIEro
oOpazoBanus, coctaisieT 204 gaca: B 10 kimacce — 102 4gaca (3 gaca B Henento), B 11 kimacce — 102 gaca (3
yaca B HEJICITIO).

OT60p OpraHu3aMOHHBIX (HOPM, METOJIOB U CPEJICTB OOYUYCHHS] OMOJIOTHH OCYIIECTBISETCS C yU4ETOM
cieun(UKA €ro COACpKaHWA M HANpPaBICHHOCTH HAa MPOJOIDKEHHE OHOJIOrMYeckoro oOpa3oBaHHS B
OpraHu3alusIX cpeaHero NpohecCUOHaIbLHOTO U BBICILIEI0 00pPa30BaHMUs.

OO0s13aTeNIbHBIM YCIOBUEM MPU O0yYEeHUH OWOJIOTUU Ha YrIIyOJEHHOM YPOBHE SIBIISIETCS POBEACHHE
1a00paTOpHBIX M TpakTHUecKuX paboT. Takke yudacTne 0OydaroUIMXCS B BBINOJHEHWU IMPOEKTHBIX M
y4eOHO-HMCCIIeIOBATENbCKUX PAabOT, TEMATHKAa KOTOPBIX OIPEENIETCSl YUUTEIEeM Ha OCHOBE MMEIOLIHXCS
MaTepUaIbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBUH.

COJAEP/KAHHUHE OBYYEHUA
10 KJIACC

CopepxaHve NpPOrpaMMbl, BBIJAECIEHHOE KYpPCUBOM, HE BXOJUT B IPOBEPKY TOCYAAPCTBEHHOU
uroroBoi arrecraruu (I'MA).

Tema 1. Bbuosorusi Kak HayKka

CoBpemeHHass Ouosiorus — KOMIUIEKCHass Hayka. Kparkas wucCTOpusi pa3BUTHS OHOJIOTHH.
Buonornveckne Hayku W u3ydaemble UMM TpoOiiembl. DyHIaMeHTaIbHBIE, NMPUKIATHBIE M TTOMCKOBHIC
HAy4YHBIE UCCIIEIOBAaHUS B OUOJIOTHH.

3HaueHue Ouonoru B (HOPMHUPOBAHMH COBPEMEHHOW €CTECTBEHHO-HAyYHOH KapTHHBI MHpA.
[Tpodeccun, ceszanHble ¢ Ouonorueil. 3HayeHHE OHMOJOTMH B TMPAKTHYECKOH JEATEIBHOCTH YeJIOBEKa:
MEIUIIMHE, CEIbCKOM X03SIIICTBE, IPOMBIIIJIEHHOCTH, OXPaHE MPUPO/IBL.

JdeMoHcTpamun

[Toptpetsr: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsun, Y. I'apseit, I'. Mennens,
B. U. Bepnanckwii, 1. I1. [1aBnos, . . Meunukos, H. U. Basuiios, H. B. Tumodees-PecoBckwuii, Jx.
Yorcon, @. Kpuk, /1. K. benses.

TaGnuue! u cxemsl: «CBsI3b OMOJIOTHH € APYTUMHU HayKaMuy, «CHucTeMa OMOJIOTHUECKUX HaYK».

Tema 2. ’KuBble cucTeMbl U X H3YYEeHHUE

JXKuBble cucTeMbl Kak mpeaMeT u3ydeHus Ouonoruu. CBOMCTBa JKHMBBIX CHCTEM: €IWHCTBO
XUMHUYECKOTO COCTaBa, IUCKPETHOCTh U LEJIOCTHOCTh, CJIOXHOCTh U YIOPSJIOYEHHOCTb CTPYKTYpBHI,
OTKPBITOCTh, CAMOOPTIaHHU3aLMsl, CAMOBOCIIPOU3BECHHE, PA3APaKUMOCTh, U3MEHYUBOCTD, POCT U Pa3BUTHE.

VYpoBHU OpraHu3alu *UBBIX CUCTEM: MOJEKYISIPHbINA, KIETOYHBIM, TKAHEBbIH, OpPraHW3MEHHBIMH,
MTONYJIALIMOHHO-BUJIOBOM, 3KOCHCTEMHBIN (OMOreoneHOTHYECKHIA), O6urochepHbIi. IIpoueccsl,
MIPOUCXOJSIINE B KUBBIX cucTeMax. OCHOBHbIE NMPHU3HAKU >kUBOro. JKHU3Hb Kak (popma CyIIecTBOBaHMUS
Marepuu. Hayku, nzydaroniye >kMBble CUCTEMbI Ha PA3HBIX YPOBHSIX OpraHu3aluu.

N3yuenue xuBbIx cucreM. Metozbl 6uosornueckoit Hayku. HabGmronenue, usmepeHue, SKCIepUMEHT,
cucreMarusanus, MeraaHaini. [loHATHE O 3aBUCHMOM M HE3aBUCUMON mnepeMeHHOW. IlnanupoBanme
skcriepumenTta. [loctaHoBka u mpoBepka rumote3. HyneBas rumnorte3a. Ilonstue BbIOOpKH U €€
JI0CTOBEpHOCTh. Pazbpoc B Ouonornyeckux AaHHBIX. OLEHKA JIOCTOBEPHOCTH IOJIYYEHHBIX Pe3yJIbTaTOB.
IIprunHbI HCKa)KEHUS PE3YyIbTATOB IKCIIEpUMEHTA. [[oHATHE cCTaTHCTUYECKOTO TECTA.

JdemMoHcTpanuu

Tabmuubl u cxembl: «OCHOBHBIE TIPU3HAKH JKU3HNY, «brogornyeckue cuctemsl», «CBOMCTBA KUBOU
MaTepumn», «YpoBHU OpraHU3AIMH KHUBOM NpUpoab», «CTpoeHue KUBOTHOM KIETKW», « TKaHU )KUBOTHBIX»,
«CucTemMBbl OPraHoB YEJIOBEUECKOro opranu3may, «buoreornenos», «buochepa», «MeTobl H3ydeHUs KUBOI
MIPUPOABI».

ObopynoBanue: naboparopHoe 0OOpyqOBaHWE IS TPOBEACHUS HAOMIONECHUN, W3MEpPEHUH,
AKCIIEPUMEHTOB.



IIpakTHyeckas padora «l/icronb3oBaHne pa3aIuYHbIX METOI0OB IIPU U3YUEHUH )KUBBIX CUCTEM.

Tema 3. bruosorus Kierku

Knerka — cTpyKTypHO-(QYHKIIMOHAIbHAsL €IMHHIA >KUBOTO. McTopus OTKpbITHS KieTKU. PaboTsl P.
I'yka, A. JleBenryka. Knerounas teopus (T. LlIBanu, M. Illnelinen, P. BupxoB). OcHOBHBIE MOJIOXKEHUS
COBPEMEHHOM KJIETOYHON TEOPUH.

MeTopl MOJIEKYJISIPHOM M KJIETOYHON OWOJIOTMH: MHUKPOCKOMHUS, Xpomarorpadus, 3neKkrpodopes,
METOJ MEUEHBIX aTOMOB, Iu(epeHaIbHoe HeHTPUPYrHpOBaHne, KyJIbTUBUPOBAHUE KIIETOK. M3yueHue
@ukcuposannvix Kiemok. DIEKTpOHHAas MHKpockonusi. Kougoxanvnas muxpockonus. Bumanvhoe
(npudicusHenHoe) usyueHue Kiemox.

JdemoHcTpauuu

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

Tabmuupr 1 cxembl: «CBETOBOM MMKPOCKOI», «DJIEKTPOHHBIM MUKpOcKom», «lcropus pa3BUTHSA
METOJ0B MUKPOCKOIIUI».

O6opynoBaHue: CBETOBOM  MHMKPOCKOIN, MHUKPOIpEnaparbl  PAacTUTENbHBIX, IKHUBOTHBIX H
OaKTepUaIbHBIX KICTOK.

IIpakTuyeckas padora «/3yueHre MeTo 0B KJIETOYHOM Ononoruu (xpomartorpadusi, 3JIeKTpodopes,
muddepennnansHoe neHTpudyruponanue, [1LP)».

Tema 4. XumMnyeckasi Opranu3anms KJIeTKH

XHMMHMYECKUN COCTaB KJIETKH. Makpo-, MUKpPO- M YJIBTPaMHKpPOdJIEMEHTH. Boxa m e€ ponp Kak
pacTBOpUTEIIS, PEareHTa, y4acTue B CTPYKTYPUPOBAHUU KIIETKH, TEIJIOpEeryissuuu. MuHepaabHble BellecTBa
KJIETKU, UX OMOJoru4eckasi poiib. Polib KaTHOHOB U aHHOHOB B KJIETKE.

Opranuueckue BellecTBa KIETKH. buonornueckue nonumepbl. benku. AMHHOKUCIOTHBIA COCTaB
6enxoB. CTpykTypsl OenkoBoil Moisiekyinsl. [lepBuuHast cTpykTypa Oenka, menTuaHas CBs3b. Bropuynas,
TpEeTUYHasi, YETBEPTUYHAA CTPYKTyphl. Jlenarypamms. CoiictBa OenkoB. Kiaccuduxamms Oenkos.
buonoruueckue pyHkiuu 6emKoB. [lpuonsi.

YrneBoabl. MoHOCaxapuabl, IUcaxapuibl, OIMTOcaxapuiasl U nonucaxapuasl. OOImuU MIaH CTPOCHHUS
1 QU3UKO-XMMHUYECKHE CBOWCTBA YTIIeBOJOB. bruonornueckue pyHKIUHN yTIEBOIOB.

Jlumuger. T'uapodunsHo-TUnpOPOOHBIE cBoMcTBa. Kiaccudukamus aunuaoB. Tpuriuiepumsi,
¢dochonunuabl, BockH, crepouibl. bruongornueckue ¢pyHkunu aunuaos. OOmue cBoiicTBa OMOJOTrHUECKUX
MeMOpaH — TeKy4eCTb, CHOCOOHOCTh K CaMO3aMbIKaHUIO, ITOJTYITPOHUIIAEMOCTb.

HyxneunoBbie kucnotel. JJHK u PHK. Crpoenue nyknenmHoBbix kucior. Hykneoruasl. [IpuHnun
komruieMenTapHocT. Ilpasuno Yapradda. Crpykrypa JHK — nBoitHas criupanb. MecToHaxoxaeHHE U
ouonorunueckue pynkuuu JJHK. Bunst PHK. ®ynkuuu PHK B knetke.

Crpoenne monekynsl AT®. Makpospruueckue cBsizu B monekyine AT®. buonoruueckue ¢yHKIUU
AT®. BoccraHoBlIEHHbIE IEPEHOCUYUKU, UX GYHKIHMH B KIETKe. [pyeue Hykneozuompugpocghamer (HTD).
CexsennpoBanue [IHK. Memoouw: ecenomuxu, mpanckpunmomuxu, npomeomuxu.

CrpykTypHas Ouoiorus: OHOXMMHUYECKME U OHO(PHU3MUECKHME MCCIEOBaHUS COCTaBa U
IPOCTPAHCTBEHHON CTPYKTYpbl OuMoMoiiekyll. Mooenuposanue cmpykmypsl u QyHKYuil OUOMONEKYI U UX
Komnexkcos. Komnvromepuwiii Ouzaun u OpeaHudeckull cunmes 6UOMONIEKYl U UX HeNPUPOOHBIX AHALO208.

JdemMoHcTpanuu

[Hoptpertsr: JI. [lonunr, x. Yorcon, @. Kpuk, M. Yunkuunc, P. ®panxnun, @. Canrep, C. [Ipy3unep.

Huarpammsl: «Pacnipenenenne XMMHUYECKUX DJIEMEHTOB B HEKUBOM mnpupoie», «Pacnpenenenue
XUMHUYECKUX 3JIEMEHTOB B KUBOU MPUPOAEH.

Tabmumpr n cxemsl: «llepuonnyeckass Tabnuna XUMHYECKUX DJIEMEHTOB», «CTpOEHHE MOJEKYJIbI
BO/bI», «BemiectBa B cocTaBe opraHu3mMoBy», «CTpoeHHE MOJeKylbl Oenka», «CTpyKTypbl OEIKOBOii
MOJIEKYINBD», «CTpOEHHE MOJIEKYJ YIIEBOAOBY», «CTpOEeHUE MOJIEKYII TUIUA0BY, «HyKIenHOBBIE KUCIOTBI»,
«Ctpoenue Monekyinsl ATDy.

O6opynoBaHue: XUMUYECKast TOCy1a U 000pyJ0BaHHE.

JlaGopaTopHas padora «OOHapyxeHHE OCTKOB C MTOMOIIBIO KAaUeCTBEHHBIX PEAKITUN».



JlaGoparopHasi padora «VcciegoBaHne HYKJIEMHOBBIX KHUCIIOT, BBIIEIECHHBIX U3 KJIETOK Pa3jIuyHbIX
OpraHU3MOBY.

Tema 5. Ctpoenune u pyHKIMH KIETKH

Tumnel kneTok: syKapuoTHyeckast U npokapruoTudeckas. CTpykTypHO-()yHKIIMOHAIBHBIE 00pa30BaHHS
KJIETKH.

Crpoenue mnpokapuoTHuecko kieTku. Kierounas crenka Oaktepuit m apxei. OcoOeHHOCTH
CTpOEHUSI TeTepoTpOo(HOM W aBTOTPOPHON NPOKAPUOTUYECKUX KIETOK. MecTo W poyib HPOKapuoT B
OuoIIeHO3aX.

Crpoenne u (QyHKUMOHMpOBAaHHE JSyKapuoTHueckod KieTku. [lmazmaTuueckas MemOpaHa
(mnasmanemma). CTpykTypa IUta3MaTHUecKod MeMOpaHbl. TpaHCHOPT BEHIECTB uepe3 IIa3MaTHUeCKYIo
MeMmOpany: mnaccuBHbBI (auddysus, obneruénHass nup@ys3us), akTUBHBIA (HEPBUYHBIA U BTOPUYHBIN
aKTUBHBIN TpaHcnopt). [lomynponumaemocts MeMOpanbl. PaboTa HaTpuii-kaineBoro Hacoca. DHJIOLMUTO3:
MUHOLMTO3, (paroumrto3. Ox3omuTo3. Kierounas crenka. CTpykrypa M (YHKIUU KIETOYHOW CTEHKH
pacTeHui, TpuboB.

Huronnazma.  Hwurozons.  [lutockener.  JIBwkenwe  nutomiasmbl.  OpraHoujibl  KJIETKH.
OnnomemMOpaHHbIE OpPraHOWbI KIeTKH: sHAoIasMarndeckas cetb (DIIC), anmapar 'oyibaku, TU30COMBI,
uX cTpoeHue M (yHKIUH. B3anMocBA3b 0MHOMEMOpAHHBIX OpraHOUJOB KIeTKU. CTpoeHue rpaHylspHOro
petuxkynyma. Mexanusm unanpasnenus 6enxos ¢ IIIC. CuHTe3 pacTBOpUMBIX OenkoB. CHHTE3 KIETOYHBIX
MeMmOpaH. ['magkuii (arpaHyfsipHBII) SHIOIIaA3MATHYECKUN peTHKYIyM. CeKkpeTopHas (QyHKIUS anmapaTa
lonpmxu. Moougurkayua 6enkos 6 annapame I'onvoocu. Copmupoexka 6enkos 6 annapame I onvoxcu.
Tpancnopt BeniecTB B KiieTKe. Bakyonn pactutenbHbIX KieTokK. Kinerounstii cok. Typrop.

[TonyaBTOHOMHBIE OPraHOWBI KIETKU: MUTOXOHJIPHUH, TIACTUIIBL. [Ipoucxodicoenue MumoxoHoputl u
nracmuo. Cumdbuocenes (K.C. Mepeockosckuii, JI. Mapeynuc). CtpoeHne M (QYHKIHH MUTOXOHIPUH H
rtactua. [lepBudHbIe, BTOPUYHBIC U CIIOKHBIC TUIACTHIIBI (DOTOCHHTE3UPYIOUINX AYKAPHOT. XJIOPOILIACTHI,
XPOMOILIACTBI, JIEMKOIUIACTHI BBICIIUX PACTEHUH.

HememOpanubie opranounbl kietku CTpoeHue M (QYHKIHH HeMeMOpaHHBIX OPraHOWAOB KIIETKU.
PuGocomel.  IIpomescymounvie ¢punamenmoi. MukpodunaMeHTsl. AKmuHogvle MUKPOQDUIAMEHMbI.
MpllieuHble KIETKU. AKMuHovble KOMNOHEeHmbl Hembluleunblx Kiemok. MukporpyOouku. Kierounsrit
neHTp. CTpoeHue U JBM)KEHUE JKT'YTHMKOB U pecHu4eK. MUKpoTpyOouku muromniasmsl. LlenTpuons. benku,
accoyuuposantvle ¢ Mukpoguiamenmamu u muxpompybouxamu. Momopnvie 6eaxu.

Anpo. Obonouka siipa, XpOMaTUH, KapuUOIUIa3Ma, SAPBIIIKHA, UX CTpOeHHE U (QYHKIUH. SaepHbIil
0enkoBbIil MaTpukc. [IpocTpaHCTBEHHOE PacloI0KEHUE XPOMOCOM B MHTEpPhA3HOM siape. Jyxpomamun u
ecemepoxpomamun. benku XpoMmaThHa — THUCTOHBL. Junamuxa sdepHou 00010uku 8 mumose. AHOephbviil
mpancnopm.

Knerounsie BxmtoueHus. CpaBHUTENbHAs XapaKTEpUCTHUKAa KIETOK DJYKapHOT (pacTUTENbHOM,
KUBOTHOH, TpHOHOI1).

JdemoncTpanuu

IToptpetsr: K.C. Mepexkosckuid, JI. Maprynuc.

Tabmumpr u cxempl: «CTpoeHHME D3YKapHOTHYECKOW KIeTKH», «CTpOeHue KHUBOTHOM KIIETKN,
«CTpoeHHe pacTUTENbHON KIeTKn», «CTpoeHHe MUTOXOHIpUMN», «Aapoy, «CTpoeHrne npoKkapuoTHIEeCKON
KIIETKI».

OO6opynoBaHue: CBETOBOW MMKPOCKOI, MHKPOIPENapaTbl pPacTUTENbHbIX, >KUBOTHBIX KIIETOK,
MUKpOTpenaparbl 0akTepHalbHbIX KIETOK.

JlaGoparopHas padora «/3yueHne CTpoeHHS KIETOK Pa3IuYHbIX OPraHU3MOB).

IIpakTnyeckas padora «/3ydeHne CBONCTB KIIETOYHONH MEMOpPaHBI».

JlabopaTopnasi padora «lccnenoBanue niaazMosnsa U JEIIa3MOIn3a B PACTUTENBHBIX KIETKAX.

IIpakTnueckas padora «/3ydyeHue ABMKEHUS HUTOIIIA3MbI B PACTUTENBHBIX KIETKAX).

Tema 6. O0MeH BelecTB U NMpeBpallieHUe JHEPITUU B KJIETKe



AccUMWISIIIAS U TUCCUMUJISALIUS — JIB€ CTOPOHBI MeTabon3Ma. Tumnbsl 0OMeHa BeIecTB: aBTOTPO(HBII
U reTepoTpodHbIid. YyacTHe KHCIOopoAa B OOMEHHBIX IMpoleccax. JHEpreTuiyeckoe obecrneyeHne KIIETKU:
npeBpamieHne AT® B oOMeHHbIX mporeccax. @DepMEHTATHBHBIM XapakTep peakluil KIeTOYHOTrOo
Metabonu3ma. DepMeHThl, MX CTpPOCHHE, CBOiicTBa M MexaHu3M neiictBusa. KodepmenTtsl. OTinyms
(epMEeHTOB OT HEOPraHUYECKUX KaTalu3aTopoB. benku-akTuBaTOpbl U OCIKU-MHTUOUTOPHL. 3aBUCUMOCTD
CKOPOCTH (pepMEHTATUBHBIX PEaKLUN OT Pa3IMYHBIX (aKTOPOB.

[lepBuuHbIl CUHTE3 OpPraHMYECKHX BEIIECTB B KieTKe. DOTOCUHTE3. AHOKCUSEHHbIU U OKCUSEHHbIU
gdomocunmes y baxmeputi. Ceemocodouparowue nueMeHmsvl U NUSMeHmvl peakyuoHHo2o yenmpa. Ponb
XJIOPOILIacTOB B mporecce ¢gorocuHTe3a. CBeroBas u TeMHoBas (asbl. Pomoovixanue, Cz., Cq4. u CAM-
munvl ¢pomocunmesa. IlponyKTUBHOCTH (poTocHHTE3a. BnusHHe pa3nuyHbIX (PaKTOPOB HAa CKOPOCTb
¢dorocunTesa. 3HaueHune HOTOCHHTE3A.

XemocuHTe3. Pa3sHooOpaswe  OpraHM3MOB-XEMOCHHTETHKOB:  HUTpUHUIMpYIOLIHEe  OakTepu,
xKele300aKTepun, cepodaKkTepuu, BOJIOPOAHbIE OaKTeprH. 3HAUEHUE XEMOCHHTE3a.

AHarpobHble opranu3Mbl. Buabl Opoxkenus. [IpoaykTel OpoxKEHHUS U UX UCIIOJIB30BAHUE YEIOBEKOM.
AHa’po0HBIE MEKPOOPTaHU3MBI KaK O0BEKTHl OMOTEXHOIOTUU M BO30YAUTEIN OOIE3HEH.

AdpoOHBIE OpraHM3Mbl. JTambl 3HepreTudeckoro obmeHa. [loaroroBurenbHbIA dTam. [ uKoImM3 —
OECKHUCIOPOAHOE PACIHICTNICHUE TITFOKO3bI.

buonoruueckoe okucieHHEe, WIM KIETOUYHOE JbixaHue. Ponb MUTOXOHIpHII B Mpoleccax
ouosornyeckoro okucieHus. Llukmudeckue peakiuu. OkucnurensHoe (ochopumupoBanue. IHepeus
Membpannoeo epaduenma npomonos. Cunmez ATD: paboma npomonnoi AT®-cunmasel. IIpenmyiecTa
a’poOHOro MyTH OOMEHa BEIIeCTB Nepe/] aHa3POOHBIM. DPPEKTUBHOCTh SHEPTETUIECKOT0 0OMEHa.

JdeMoHcTpamun

[optpersr: [Ix. [Ipuctiu, K. A. Tumupsizes, C. H. Bunorpaackuii, B. A. Durensrapar, I1. Murtuen,
I'. A. 3aBap3uH.

Tabmumpr u cxembl: «DoToCHHTE3», «DHepreTudeckuit odmen», «buocunres Oenkay, «CTpoeHHe
bepmenTa», «XeMOCHUHTE3Y.

O6opynoBaHue: CBETOBOW MMKPOCKON, O0OOpyJOBaHUE JUIsl MPUTOTOBJIEHUS IOCTOSHHBIX M
BPEMEHHBIX MUKPOIIPENapaToB.

JlaGopatopHas padora «/I3yueHne KaTaaIUTUYECKON aKTUBHOCTH ()EPMEHTOB (Ha MpUMepe aMHJIa3bl
WJIM KaTaasbl)».

JlabopaTtopnasi paGora «/3ydeHue ¢GepMEHTATUBHOTO pACIICIJICHUs TEPOKCHAa BOAOPOJa B
PaCTUTEIbHBIX U )KUBOTHBIX KIIETKAX).

JlaGopatopHas padora «CpaBHeHUE NPOLECCOB (POTOCHHTE3a M XEMOCHHTE3a».

JlaGopaTopHas padora «CpaBHEHHUE POLIECCOB OPOKEHUS U ABIXaHUS.

Tema 7. HacieacrBeHHasi MHpoOpMalus U peajiu3anus eé B KJIeTKe

Peakuuu marpuyHoro cunresa. [IpuHIMI KOMIUIEMEHTAapHOCTH B pEaKLUsAX MaTPUYHOTO CHHTE3A.
Peanuzanus HacneacTBeHHOM uHGopMmauuu. ['eHeTndyeckuid Koj, ero cBoifctBa. TpaHckpumuus —
matpuunblii cuHTe3 PHK. IlpuHnumsl TpaHCKpuUNIMHM: KOMIUIEMEHTAPHOCTb, AaHTUNAPAJUICIBHOCTS,
acumMeTpudHOCTh. Cospesanue mampuunvix PHK 6 sykapuomuueckoii kiemxe. Hexooupyrowue PHK.

Tpaucnsuus u e€ sranbl. Yuactue TpancnopTHeix PHK B GuocunTese Oenka. YcinoBusi 6MocruHTe3a
6enka. KogupoBanue amuHokucnot. Pois pubocom B OnocunTe3e Oernka.

Coepemennvie npedcmagnenus o cmpoenuu 2eHog. OpraHuzanys TeHOMa y MPOKapuoT U dyKapuoT.
Perynsamus akTuBHOCTH TeHOB y mpokapuoT. ['mnoresza omepona (P. XKakoO, XK. Mano). MonexyrapHuie
MeXanuzmvl dKcnpeccuu 2eHog y sykapuom. Ponv xpomamuna 6 pecynayuu pabomsi 2enos. Perynsauus
O0OMEHHBIX MpoIIeccoB B KieTke. KieTounslil romeocTas.

Bupycsl — HekJieTouHble (OpMBI KU3HU U 00aHuratHele nmapa3uThl. CTpoeHHE MPOCTHIX U CIOMKHBIX
BHPYCOB, pETPOBUPYCOB, OaktepuodaroB. Kuswenuwii yuxn J[HK-cooepacawux eupycos, PHK-
cooeporcawux supycos, bakmepuogazos. Oopamuas mpancKpunyus, peeepmasa, uHmezpasd.



Bupycubsie 3aboneBanusi uenoBeka, >XMBOTHBIX, pacteHuid. CIIUJI, COVID-19, couwmanbHbie ©u
MEAUIMHCKUE MPOOIEMBI.

Buoungopmamura: unmeepayus u awaruz 6oavwux maccusos («bigdatay) cmpyxkmyphuix
buonocuueckux dannwvix. Hanomexnonoeuu 6 ouonocuu u meouyune. Ilpoepammupyemvie GyHkyuu 6e1Kos.
Cnocobwl 0ocmasku nekapcms.

JdemoHcTpauuu

[Toptpetsr: H. K. Konbuos, /1. 1. IBaHOBCKUI.

Tabmuuer u cxemsl: «bruocunres 6enkay, «I eHeTnueckuii Koy, «Bupycs», «baktepuodarm.

IpakTnyeckas padora «Co3naHnue MOJICIH BUPYCay.

Tema 8. 7/ Ku3HeHHBIH HUKJ KJIETKH

Knerounsnii mmki, ero mepuonsl u perymsauus. MuTepdasza m muto3. OcoOEHHOCTH MHPOIECCOB,
npoTrekarmux B uHTepdase. [loaroroBka kiaeTku K aeneHuto. [IpecuHTeTrueckuii (MOCTMUTOTUYCCKUN),
CUHTETUYECKUHN U MOCTCUHTETUYECKUH (MIPEMUTOTUYECKHIT) Tepro/ bl HHTEP(Da3hI.

Marpuunbiii cunte3 JJHK — permukarnusa. [lpunnuner perummkanuu JIHK: xoMmiemMeHTapHOCTb,
IIOJIyKOHCEPBATUBHBIM CHUHTE3, aHTUNapauienbHOCcTh. Mexanusm pemukanuu  JIHK.  Xpomocowmsl.
Crpoenue xpomocoM. Temomepsl U TeoMepasza. XpOMOCOMHBIM HAOOP KIETKUA — KapUOTHUIL. JIUTUIONTHBIN 1
rarmIoNIHbIN Habopkl XpoMocoM. ['oMonoruuHbie XpoMocoMbl. [1010BBIE XPOMOCOMBI.

Henenne xnetkn — mMuTo3. CTaauu MUTO3a U MPOUCXOJAIIME B HUX Hpouecchl. Tumbel MuTo3a.
Kapnokunes n nuroknnes. buosornueckoe 3Ha4eHUE MUTO3A.

Perynsanus mutotndeckoro nukia kietku. [Iporpammupyemas kiietouHasi TuOenb — anomnros.

Knerounoe sapo, XpoMocoMbl, (YyHKIMOHaJIbHAas TEeHOMUKA. Mexanuzmsl npoaugepayuu,
oughgpepenyuposku, cmapenus u eubenu xiemox. «L{ugposas kriemkay — duourHgopmamuyeckue mooenu
@DYHKYUOHUPOBAHUSL KIEMKU.

JdemMoHcTpanuu

Tabnuipr 1 cxeMbl: «KU3HEHHBINH LUK KIETKW», «MuTo3y», «CTpoeHue Xxpomocom», «Pemnukanus
JIHK».

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKponpenapathbl: «MHUTO3 B KJIETKaX KOPEIIKa JIyKay.

JlaGopaTopHas padora «/3yueHrne XpoMOCOM Ha TOTOBBIX MUKpOITperapaTaxy.

JlaGopaTtopHas padora «HaOmoneHue MuTO3a B KJIETKaX KOHYMKA KOpEIIKa JIyKa (Ha TOTOBBIX
MUKpOTIpenaparax).

Tema 9. CTtpoenue u pyHKIMH OPraHU3MOB

buonoruueckoe paszHooOpasue opraHu3MoB. OJHOKIIETOUHBIE, KOJIOHHAJIbHBIE, MHOTOKJIETOYHbIE
OpPTraHU3MBI.

OCOOEHHOCTH CTPOCHMSI M KHU3HEIEATENbHOCTH OJHOKJIETOYHBIX OpraHusmoB. baktepuu, apxewu,
OJIHOKJIETOYHbIE TPHObI, OHOKIJIETOYHBIE BOJAOPOCIH, JpyTrUe NpoTUCThl. KoloHMaIbHbIE OPraHU3MBI.

B3aumocBsi3p yacTell MHOTOKJIETOUHOTO OpraHu3Ma. TkaHu, opraHbl U CUCTEMbI OpraHoB. OpraHusm
Kak equHoe 1enoe. ['omeocras.

Tkanu pacreHuil. Tumel pacTUTENBHBIX TKaHeW: oOpa3oBaTelibHas, IMOKPOBHAs, MHPOBOJSAIIAL,
OCHOBHasi, MexaHuyeckas. OcoOeHHOCTH cTpoeHus, (YHKUMH U paclolOXKeHHs TKaHel B opraHax
pacTeHui.

TkaHu JKMBOTHBIX M YENOBEKA. THUIBI XUBOTHBIX TKaHEH: SNUTEIMAIBHAs, COEIAMHUTEIbHAS,
MbllIeyHast, HepBHas. OCOOEHHOCTH CTPOEHUs, (PYHKIMIA U PacroyioKeHUs] TKaHell B opraHax >KMBOTHBIX M
YeJI0BEKa.

Opransl. BereratnuBHble U FeHEPATUBHBIE OpraHbl pacTeHU. OpraHbl U CUCTEMBI OPTAHOB KUBOTHBIX
1 yenoBeka. OyHKIMN OPraHOB U CUCTEM OpPIaHOB.

Onopa Ttena opranu3moB. Kapkac pacreHuil. CKeneTsl OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
KUBOTHBIX. Hapy>KHBII 1 BHYTpeHHMI ckeneT. CTpOEHHE U TUITbI COEIUHEHNS KOCTEH.



JIBukeHne opraHu3MoB. /JIBIDKEHHE OJHOKJIETOYHBIX OPraHM3MOB: aMEOOMIIHOE, >KTYTHKOBOE,
pecHuyHOe. J[BMKEHUE MHOTOKJIETOYHBIX PACTEHMI: TPONMM3MBI U HACTUU. [[BH)KEHHE MHOTOKJIETOYHBIX
’KMBOTHBIX U YeJOBEKa: MbllIeyHas cucrema. Pediekc. CkeneTHble MBI U UX paboTa.

IInranue opranusmos. lloriomenne Boabl, yriIeKUCIOro ra3a ¥ MUHEPAJIbHbIX BEUIECTB PACTCHUSMMU.
[IutaHnue XUBOTHBIX. BHYTpHUIOIOCTHOE M BHYTPUKIETOYHOE muUIeBapeHue. lIuTaHue nO3BOHOUYHBIX
AKUBOTHBIX. OTAeNbl NUIeBapuTeIbHOrO TpakTa. IlumeBapurenbusie xene3bl. [InmeBapurensHas cucreMa
YEJIOBEKa.

Ipixanue opranm3moB. Jlpixanwe pacrteHuid. Jlpixanwe xKuBOTHBIX. Juddy3us ra3zoB uepes
noBepxHOCTh KieTku. KoxkHoe npixanue. JlpixarenpHas moBepxHOCTh. KabGepHoe U JErovyHOE AbIXaHHE.
JIpIXaHWe IO3BOHOYHBIX JKMBOTHBIX M YEJIOBEKa. OBOJIOLUMOHHOE YCIOKHEHHE CTPOEHUs JIETKUX
II03BOHOYHBIX JKMBOTHBIX. JlpIxaTenpHas cucreMa uenoBeka. MexaHW3M BEHTWIALMU JIETKUX y NTUL U
MJICKOTUTAIOMNX. Perymnsaius apixanus. J{prxareapbHble 00BEMBI.

TpancnopT BewlecTB y OpraHu3MoB. TpaHCHOPTHBIE CUCTEMbl pacTeHUM. TpaHCHOPT BEIIECTB Yy
KUBOTHBIX. KpoBeHOoCHass cuctema M e€ opranbl. KpoBeHOCHass cuUCTEMa MO3BOHOYHBIX JKUBOTHBIX H
yenoBeka. Cep/iie, KpOBEHOCHBIE COCYIbI U KpoBb. Kpyru kpoBooOpaiiieHusi. DBOJIOLMOHHbBIE YCIOXKHEHUS
CTPOEHUSI KPOBEHOCHOW CHCTEMBI TIO3BOHOYHBIX KHBOTHBIX. PaboTa cepama u e€ perymnsius.

Boinenenue y opranu3moB. Beiienenue y pacteHuid. Beinenenue y kMBOTHBIX. COKpaTUTENIbHbBIE
Bakyonu. Opranbl BbiAeneHus. OuiabTpaius, ceKpelus U o0paTHOEe BCAChIBAHHE KaK MEXaHU3Mbl PaOOTHI
OopraHoB BblieneHMs. CBSI3b IOJIOCTH Te€la ¢ KPOBEHOCHOW W BBIIEIMTEIbHOW cuctemMamu. Boiienenue y
MMO3BOHOYHBIX JKUBOTHBIX M 4enoBeka. [louku. CtpoeHne u QpyHKnmoHupoBanue HedpoHa. OOpasoBaHue
MOYH Yy YEJIOBEKa.

3amuTa y OpraHuM3MoB. 3aluTa Y OJHOKJIETOYHBIX oOpraHu3MoB. Crnopbl OakTepuid M LUCTHI
MpoCTEHIIMX. 3alUTa Y MHOTOKJIETOYHbIX pacrteHuil. Kyrukyna. CpeacTBa NMacCMBHOM M XMMHUYECKOM
3auThl. UTOHIUABI.

3amura y MHOTOKJIETOYHBIX JKUBOTHBIX. [IOKpOBBI M HMX NpPOM3BOAHBIEC. 3alllUTa OpraHu3Ma OT
6onesneil. MmmyHHas cucreMa 4yenoBeka. KieTO4yHbIE M TyMmMOpallbHbII HUMMYHUTET. BpoxnéHHbli u
npuoOpeTéHHBIN crienn(pUIecKuii MMMYHHUTET. Teopusi KIIOHAIbHO-ceNleKTUBHOTO nMMmyHHTeTa (I1. Dprmx,
®. M. bepner, C. Tonerasa). BocnanurenbHble OTBETHl OpraHu3MoOB. Poib BpOKIEHHONO MMMYHUTETA B
Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUM.

Pa3npaxuMocTs M peryisinus y OpraHu3MoB. Pa3zapa)kmMoCTb y OJHOKJIETOYHBIX OpPraHU3MOB.
Takcucsl. Pa3npaxuMoCTh U peryisiius y pacTeHuil. POCTOBBIE BeneCTBa U UX 3HAYCHUE.

HepBHast cucrema u peduiekTopHas peryisiuus y >KuBoTHbIX. HepBHas cucrema u €€ OTIEINbI.
OBOJIIOIIMOHHOE YCIIO)KHEHNUE CTPOEHUs HEPBHOM CHUCTEMBI Yy MXUBOTHBIX. OTHEnIBl TOJOBHOIO MO3Tra
MI03BOHOYHBIX KUBOTHBIX. Pedekc u pedaexropHas ayra. besycioBHble U YCIOBHBIE peQIIEKCHI.

I'ymopanbHas perymisiius ¥ 3HJIOKPUHHAs CHCTEMa >KUBOTHBIX M uejoBeka. Kene3bl dHIOKPUHHOM
CUCTEMBbl M UX TOpMOHBL [lelicTBue TOpMOHOB. B3aWMMOCBA3b HEPBHOW W SHIOKPHUHHOM CHCTEM.
I'unoranamo-runoguzapHas cucrema.

JdemoncTpanuu

[Toptper: U. I1. [1aBnos.

Tabmuupl u cxembl: «OTHOKIETOUHBIE BOJOPOCTN», «MHOTOKJIETOYHBIE BOJIOPOCTNY, «bakTepumy,
«IIpocreiimme», «OpraHbl IBETKOBBIX pacTeHUI», «CHCTEMBl OPraHoB IIO3BOHOYHBIX >KMBOTHBIX»,
«BHyTpeHHee cTpoeHHe HaceKoMbIX», «TkaHu pacreHuit», «KopHeBble cucrteMbl», «CTpoeHHE CTeOIs»,
«CTpoeHHE JMCTOBOM IUIACTHHKW», «TKaHM JXKHMBOTHBIX», «CKkener uyenoBeka», «llumeBapurenbHas
cucteMay, «KpoBeHocHas cucremay, «JlpixaTenbHas cucreMa», «HepBHas cucremay, «Koxa», «MblmeuHas
cucteMay, «BpinenurtenbHas cucrema», «JHIOKpUHHAsA cuctemay, «CTtpoeHue Mblib», «MMMyHUTETY,
«KumeunononoctHsie», «Cxema NUTaHUs pacTeHui», «KpoBEHOCHBIE CUCTEMBI IIO3BOHOYHBIX KMBOTHBIX»,
«Ctpoenne ruapb», «CTpoeHue muaHapum», «BHyTpeHHee cTpoeHue n0XxzaeBoro uepBsi», «HepsHas
cucrema poid», «HepBHas cucrema asarymku», «HepBHas cuctema npecMbikaromuxcs», «HepBHas cucrema
ntuiy, «HepBHas cucrema miexonurtammuxy, «HepBHas cucrema yenoBekay, «Pediexc.



O6opynoBaHue:  CBETOBOM  MHUKPOCKOI,  MHKpPOIpernapaTbl  OJHOKJIETOYHBIX  OpPraHHU3MOB,
MHUKpOIpenaparsl TKaHEH, paKOBHHBI MOJUIFOCKOB, KOJUIEKIIMM HACEKOMBIX, HIJIOKOXKHUX, IKHUBBIC
9K3EMILISPhl KOMHATHBIX PACTEHUH, repObapuul pacTeHUi pa3HbIX OTIENIOB, BIAKHBIC MMPENapaThl >KUBOTHBIX,
CKEJIEThl MO3BOHOYHBIX, KOJUICKIIMH OCCIIO3BOHOYHBIX JKUBOTHBIX, CKEJIET YelOBeKa, 00O0pYIAOBaHHE s
JEMOHCTPAllMd TOYBEHHOTO M BO3AYIIHOTO MUTAHHS PACTEHUH, pacllelUIeHHs] Kpaxmaia U OelKOB MOJ
neiictueM (hepMEHTOB, 00OpYyIOBaHUE ISl JEMOHCTPAIMHU OMBITOB 10 M3MEPEHUIO KUZHEHHOU EMKOCTH
NErKUX, MEXaHU3Ma JbIXaTEIbHBIX JBUKEHUN, MOJIETTU TOJIOBHOTO MO3Ta Pa3JIMYHbIX )KUBOTHBIX.

JlabopaTopHas padora «/3yueHue TkaHell pacTeHUi.

JlaGoparopHas padora «3yueHnue TkaHei )KUBOTHBIX».

JlabGoparopHas padora «3yueHne opraHoB LIBETKOBOTO PACTECHHUSI».

Tema 10. Pa3mHokeHHMe U pa3BUTHE OPTAHU3MOB

@DopMBI pa3MHOKEHHUSI OPTaHU3MOB: Oecrosoe (BKIItoUasi BEreTaTUBHOE) U MOJI0BOE. Buapl Oecmoioro
Pa3MHOXKEHHUS: TIOYKOBAHUE, CIIOPYJISAIUS, (parMeHTalHsl, KIOHUPOBaHHE.

[TonoBoe pasmuoxkenue. I[lomoBbie kieTku, uiaum rameTtbl. Meito3. Craguu wmeiosa. [loBeaeHue
xpoMocoM B Meno3se. Kpoccunrosep. buosornueckuil CMbICI MeH03a U IOJIOBOrO mpouecca. Menos u ero
MECTO B )KM3HEHHOM LIUKJIE OPTaHU3MOB.

[Ipen3zaponpimeBoe pa3Butue. ['amerorenes y xUBOTHbIX. [lomoBeie >kene3pl. OOpazoBaHue u
pa3BUTHE NOJIOBBIX KiIETOK. CriepmaroreHes u ooreHes. CTpOEHHE MOJOBBIX KIETOK.

Omog0TBOpEeHHE W AMOPHOHAILHOE Pa3BUTHE XUBOTHBIX. CIOCOOBI OIJIOJOTBOPCHHUS: HApPY>KHOE,
BHyTpeHHee. [lapreHorenes.

WnnuBuayanbHOe pa3BUTHUE OPraHu3MOB (OHTOTeHEe3). OMOPHOJOrUS — Hayka O pa3BUTUHU
opranusmoB. Mopgoeenez — o0na uz 2nasHvix npoobaem smopuonocuu. Konyenyus mopgocenos u mooenu
mopghoceneza. Ctaquu >MOpUOTreHe3a KUBOTHBIX (Ha mpuMepe Jisrymkn). Ipoonenue. Tumbl qpoOiieHus.
Jlemepmunuposannoe u Hedepmunuposannoe oOpoonenue. bnacmyna, munwvi 6racmyn. OcobeHHOCTH
IpoOJieHUsT MIIEKONMUTAIOMIMX. 3apOAbIIIeBble JUCTKU (TacTpyislus). 3akjaJka OpraHOB W TKaHeW wu3
3apOJIbIIIEBBIX JUCTKOB. B3amMHOe BIMsHUME YacTel pa3BUBAIOLIETOCS 3apojbliia (IMOpPHOHATbHAS
WHIYKIKA). 3aKiIajiKka IjIaHa CTPOSHUS )KUBOTHOTO KaK Pe3yJIbTaT UEePAPXUUECKUX B3aMMOJICHCTBHI T'€HOB.
Brusiaue Ha sMOpruoHaAIBHOE Pa3BUTHE PA3IMYHBIX (DAKTOPOB OKPYKAIOIIECH CPEeIbI.

Poct u pasButue xuBOTHBIX. [locTomOpuoHanbHBI mepuon. llpsmoe u Hempsimoe pa3BUTHE.
Pa3Butne ¢ meramopdo3oM y O€ClO3BOHOUHBIX M IMO3BOHOYHBIX JKHBOTHBIX. buonlormdeckoe 3Ha4YeHHE
MPSIMOTO M HEMPSMOTO PAa3BUTHs, WX PACHpOCTpaHEHWE B Mpupoje. THmbl pocTa >KHUBOTHBIX. DaKTOPHI
peryJsiliud pocTa KUBOTHBIX M uejoBeka. CTaguu TOCTIMOPHOHAIBHOTO PA3BUTHS Y J>KUBOTHBIX U
yenoBeka. [lepuoabl oHToreHe3a yenoeka. CTapeHHne U CMEPTh Kak OMOJIIOTHYECKUE TPOIIECCHI.

PazMHoxeHue u pazButue pactenuil. ['amerodut u cnopodut. Meiio3 B KHU3HEHHOM LIUKJIE PACTEHUH.
OO6pazoBanue crnop B mporecce Meio3a. ['ameroreHe3 y pacteHuid. OIUIOAOTBOPEHHUE U Pa3BUTHE
pacTUTENBHBIX OpPraHU3MOB. [[BOWHOE OIJIOIOTBOPEHUE Y IIBETKOBBIX pacTeHui. OOpa3oBaHUE U pa3BUTHE
CEMEHU.

MexaHu3MBbI PETyISIIIUM OHTOTE€HE3a Y PACTEHUM U )KUBOTHBIX.

JdemMoHcTpanuu

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

Tabmumer uw  cxembl: «BereraTuBHOE pa3MHOXeHHE», «THIBl Oecrmonoro pa3MHOKEHUS»,
«Pa3MHOXeHUE XJIaMUJIOMOHaAbD», «Pa3MHOXeHue »3BrieHb», «Pa3MHOXeHUE THAPB), «Meio3»,
«Xpomocombl», «['amertorenesy», «CTpoeHHE SUIEKICTKH U crnepMaro3ousa», «OCHOBHBIE CTaauu
oHTOreHesa», «lIpsmoe m HempsiMoe pasButHe», «Pa3BuTHE MalCKOTO Kyka», «Pa3BuTue capaHum»,
«Pa3Butne nArymku», «/[BoliHOE OMIOAOTBOPEHUE Yy IIBETKOBBIX pacTeHHil», «CTpoeHHe CceMsiH
OJIHOJIOJIHBIX W JBYJIOJIBHBIX PacTeHU», «KW3HEHHBIN LUKI MOPCKON KamycTbl», «KU3HEHHBIA ITUKI
MXa», «JKM3HEHHBIN UK TATOPOTHUKAY, «KU3HEHHBIA [IUKIT COCHBDY.

O6opymoBaHue: CBETOBOW MHKPOCKOI, MHUKPOIIPENaparhl SHIEKIETOK M CIIEPMATO30MI0B, MOJEIb
«IuKIT pa3BUTHS JIATYITKI.



JlabGoparopHas padora «3yueHne cTpoeHHs MOJOBBIX KJIETOK Ha FTOTOBBIX MUKPOIIPENapaTaxy.
IIpakTnyeckas padora «BrisiBiieHHE TPU3HAKOB CXOCTBA 3aPOABIIIEH MTO3BOHOYHBIX JKUBOTHBIX).
JlabopaTopHasi pabora «CTpoeHHE OpraHOB Pa3MHOKEHUS BBICILIUX PACTCHUID.

Tema 11. I'eneTuka — HAyKa 0 HACJIEICTBEHHOCTH U U3MEHYHUBOCTH OPraHU3MOB

Hcropust craHOBIGHUS W pa3BUTUSA TCHETHKW Kak Hayku. Pabortel I'. Menpens, I'. ne ®pwusa, T.
Moprana. Posib oTedecTBeHHBIX yu€HBIX B pazButum reHetuku. Padoter H. K. Konbrosa, H. 1. BaBuiosa,
A. H. benoszepckoro, I'. /1. Kapneuenko, 0. A. ®unumuenxo, H. B. Tumodeera-Pecosckoro.

OCHOBHBIE TE€HETHYECKHE TMOHSTHUS M CHUMBOJBL. ['OMOJOTrMYHBIE XPOMOCOMBI, aJUICIbHBIE TEHBI,
aNbTEPHATUBHBIE MPU3HAKU, JOMUHAHTHBIA M PELIECCUBHBIA MPU3HAK, TOMO3UI0Ta, F€TEPO3UTOTA, YNCTas
nuHUs, THOpuAbl, TeHoTun, ¢eHoturn. OCHOBHBIE METOAbl TEHETUKU: TUOPUIOIIOTUYECKUH,
LIUTOJIOTUYECKUN, MOJIEKYJIIPHO-TE€HETUYECKUM.

JdemMoHcTpanuu

[Toptpetsr: I'. Menaens, I'. ne @pus, T. Mopran, H. K. Konsuos, H. W. BaBunos, A. H. benozepckuit,
I'. 1. Kapnieuenko, }O. A. ®wmmuenko, H. B. TumodeeB-PecoBckuii.

Tabnuubl U cxembl: «MeToJIbl TeHETUKNY, «CXEMbI CKPEIIIMBAHUS.

JlabopaTopnasi pa6ota «J/[po3oduira kak 0O0bEKT FreHETHICCKUX UCCIICAOBAHUI.

Tema 12. 3aKOHOMEpPHOCTH HACJIEACTBEHHOCTH

Mounorubpuanoe ckpenuBanue. [lepBolit 3axkoH MeHnaens — 3akoH equHOo00pa3usi THOPUIOB MEPBOTO
nokoJsieaus. IIpaBuno nomuHupoBaHusg. Btopoil 3akoH MeHzaenss — 3aKOH pACIICIUICHUS IPU3HAKOB.
[{utonornyeckre OCHOBBI MOHOTHOPUHOTO CKpEIIMBaHus. [ umore3a 4ucTOTh raMer.

AHanusupyromee ckpemuBaHue. IIpoMexxyTouHblil xapakTep HacnegoBaHus. PacmieruieHue
MIPU3HAKOB IIPU HETIOJHOM JIOMUHUPOBAHUMU.

Jurubpuanoe ckpenuBanue. Tpetudt 3akoH MeHnenss — 3aKOH HE3aBUCUMOIO HAacJIeIOBaHUS
npu3HaKoB. [{uTonornueckre OCHOBBI AUTUOPUAHOTO CKPEIIUBAHUSI.

CuerieHHoe HacnenoBanue mnpusHakoB. Paboter T. Moprana. CuernseHHOe HaclelI0BaHUE T'€HOB,
HapylLIEHUE CUEIIJICHUS MEKy TeHaMU. XPOMOCOMHasl TEOPUS HACJIeICTBEHHOCTH.

I'enernka nosia. XpoOMOCOMHBIM MEXaHU3M OMNPEACIICHUS M0Jia. AYyTOCOMBI U ITOJOBBIE XPOMOCOMBI.
['omorameTHBIll U reTeporameTHbld Ios. I'eHeTHdeckas CTpyKTypa IOJOBBIX XpomocoM. HacnemoBanue
MIPU3HAKOB, CIIETUICHHBIX C OJIOM.

I'enorun kak nenocrHas cucrema. [lmeloTponus — MHOKECTBEHHOE JAEHCTBUE T'eHa. MHOKECTBEHHBIN
annenusM. BzaumonelictBue HeayuienbHbIX TeHOB. KommieMenTapHocTs. Dnuctas. [lonnmepust.

['eHeT4ecKkuit KOHTPOJIb Pa3BUTHS PACTEHUMN, KUBOTHBIX M UYEJIOBEKA, a TaKkXe (U3HOJOTUUYECKHUX
MIPOLIECCOB, MOBEJACHUS M KOTHUTUBHBIX (QYHKIMH. ['eHeTHYeckre MeXaHU3Mbl CUMOMOTeHe3a, MEXaHU3MbI
B3aMMOJICHCTBUS «XO3MMH — MApa3UT» U «XO3IUH — MHUKpPOOHMOM». ['eHeTHdeckue acmeKThl KOHTPOJS U
M3MEHEHUs HACJIEACTBEHHON HH(POPMAIINH B TIOKOJIEHUSX KJIETOK U OPTaHU3MOB.

JdemMoHcTpanuu

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

Tabmumer u  cxembl: «llepBbiit U BTOpoil 3akoHbl Mennens», «Tperuit 3axkoH MeHaens»,
«Ananu3upymooniee ckpenmpanuey, «Hemnomnoe noMuHaupoBanuey, «ClIEMICHHOE HACIEIOBAHUE MMPU3HAKOB
y npo3odunsiy, «I'enetnka monay, «Kapuorun uenosekay, «Kapuotun apozodunby, «Kapuotum nTuish»,
«MHOKECTBEHHBIN aJIEIN3M», «B3auMoaencTBue reHoB.

O6opynoBaHue: MOJENb ISl AEMOHCTPAIIMY 3aKOHOB €TUHO00pa3usi THOPUIOB TIEPBOTO MOKOJICHUS 1
pacIleruieHus] MPU3HAKOB, MOJIENb IS JEMOHCTPAlMM 3aKOHA HE3aBHCHUMOTO HACIIEIOBAHUS MPU3HAKOB,
MOJENIb Il JIEMOHCTPAIIMM  CLEIUIEHHOTO  HACJIEIOBAaHUS  IMPHU3HAKOB, CBETOBOM  MHKPOCKOIL,
MUKpompenapar: «/Ipozodumna.

IIpakTnyeckas padora «/3ydeHue pe3yabTaTOB MOHOTHOPUIHOTO CKPEIIMBAHUS Y IPO30(DHITBI.

IIpakTuyeckasi padora «/3yueHnue pe3ynbTaToB TUTHOPUTHOTO CKPEITUBAHUS Y APO30(DUITBI.

Tema 13. 3aKOHOMEpPHOCTH U3MEHYUBOCTH



BsaumopeiictBue reHoruna u cpeiasl npu ¢GopmupoBaHuu ¢eHoTura. VM3MeHYMBOCTh MPU3HAKOB.
KauecTBeHHBIE M KOJTMYECTBEHHBIE IPU3HAKU. Buabl N3MEHUMBOCTH: HEHACIIEICTBEHHAS U HACIIEICTBCHHAS.

MoudukanoHHas U3MEHYMBOCTh. Ponbp  cpeasl B (opMupoBaHUM — MOAM(DUKAMOHHON
n3MeHuuBoctd. Hopma peakuuu npusHaka. Bapuanuonssliil psg u BapuanvonHas kpusas (B. Moranucen).
CaoiicTBa MOIU(PUKAIIMOHHON N3MEHUHNBOCTH.

I'enoTunuueckas n3MeHYUBOCTh. CBOMCTBA T€HOTUIIMYECKON U3MEHYMBOCTU. BUbl TEHOTUIINYECKON
M3MEHUYMBOCTH: KOMOMHATUBHAs, MyTallMOHHASI.

KoMOuHatuBHasT W3MEHYMBOCTh. Mei03 ¥ TOJOBOM TPOIECC — OCHOBA KOMOWHATHBHOMN
M3MEHYUBOCTH. Poib KOMOWMHATHUBHOW W3MEHYMBOCTH B CO3JaHUMM T'€HETHUYECKOTO pa3zHoOoOpa3us B
npezeiax OJHOro BUA.

MyTannoHHasi U3MEHUMBOCTb. Bubpl MyTanuii: reHHble, XPOMOCOMHbIE, T€HOMHbIE. CIIOHTaHHBIE U
MHAYLUMPOBAaHHbIE MyTalMu. SnepHble M LUTOIUIa3MaTHYeckue Myranuu. ComMaTHYecKHe M I0JIOBBIE
MyTanuu. [I[puurHbl BO3HUKHOBEHUSI MyTaluii. MyTareHsl U UX BIMSHUE HAa OPraHU3Mbl. 3aKOHOMEPHOCTHU
MYTallMOHHOTO TIpolecca. 3aKOH TOMOJIOTUYECKUX psIOB B HacieAcTBeHHOM wu3menuunBoctu (H.U.
BasuiioB). BHesiiepHast ©”3MEHUMBOCTD U HACIIEACTBEHHOCTD.

Onueenemurxa u dNUEHOMUKA, POTb INUSEHEMUYECKUX (PaKmopos 6 HACIe008aHUU U USMEHYUBOCTU
GheHomunuyeckux npu3HaKos8 y OpeaHu3Mos.

JdeMmoHcTpamun

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

Tabmuie! 1 cxeMbl: «Buibl ©3MEHUNBOCTHY, «MoauduKamoHHas H3MEHIMBOCTEY, «KoMOMHATHBHAS
U3MEHUYUBOCTBY, «Meiio3y, «OmnonoTBopenue», «['eHernyeckue 3a0oyieBaHUs UeJoBeKay, «Bumsl
MYTaLH».

ObopynoBanue: XHUBbIE W repOapHbIe IK3EMIUIAPHl KOMHATHBIX pacTeHuil, pucyHKH ((oTorpadum)
KUBOTHBIX C Pa3JINYHBIMU BUJAMH U3MEHUUBOCTH.

JlabopaTopuasi paGora «lccnemoBaHue 3aKOHOMEPHOCTEH MOAMGPUKANMOHHON W3MEHYHBOCTH.
[TocTpoeHre BapuallMOHHOTO Psiia U BAPUALIMOHHON KPUBOI».

IIpakTuyeckas padora «Myrtauuu y 1po30¢uibl (Ha TOTOBBIX MUKPOITpENapaTax).

Tema 14. I'eHeTnKa Yes10BeKa

Kapuorun uenoseka. MexayHapoaHas Nporpamma HCCIEAOBAHHUS TIE€HOMA 4YeloBeKa. MeTozsl
U3YyYEHHUs] TEHETHKH 4YeJOBEKa: TIeHeaJOrMuecKuil, OJIM3HELOBBbIA, HUTOr€HETHUYECKUH, MOMYISIIIMOHHO-
CTaTUCTUYECKUH, MOJIEKYIsIpHO-TeHeTndeckuil. COoBpeMEHHOE OINpesesieHne TE€HOTHIA: IOJHOI€HOMHOE
CEKBCHHpPOBAaHWE, T€HOTUIHPOBaHWE, B TOM uwucie ¢ mnomompbio [I[[P-ananu3za. HacnencrBeHHble
3a0oseBaHUsl dYeloBeKka. ['€HHble W XPOMOCOMHBIE OOJIe3HHM 4eroBeKka. bojie3Hm ¢ HaciaeICTBEHHOM
IIPEIPACIONIOKEHHOCTEIO. 3HAYEHNE MEUIIMHCKON T€HETUKH B IIPEIOTBPALICHUH U JICUEHUU T€HETUYECKUX
3a0oyieBaHUi 4YenoBeka. Meauko-reHeTuueckoe KoHCynbTUpoBaHue. CTBojioBble KileTKU. [loHsTHE
«TEHETHYECKOT0 Tpy3a». ODTHYECKHE acCIeKThl HCCIEOBaHUI B 00JacTH peJaKkTUPOBaHUS TEeHOMa U
CTBOJIOBBIX KJIETOK.

I'eneTnueckue GakToOpbl MOBBIIIEHHONW YYBCTBUTEILHOCTH Y€IOBEKA K (PU3MUECKOMY U XUMUYECKOMY
3arpsI3HEHUIO OKpYKarolel cpelpl. ['eHeTnyeckas mpepacioiokKeHHOCTh YeJI0BeKa K aTOJIOTHSIM.

JdemMoHcTpanuu

Tabmuuer u  cxemsl: «Kapuotun dyenmoBeka», «MeTOAbl H3Y4YEHUST TEHETUKH YEJIOBEKay,
«["enernueckue 3a00I€BaHUS YEIOBEKaY.

IIpakTHyeckas padora «CocTaBieHHE U aHAIU3 POIOCIOBHOW.

Tema 15. Cenrekuusi OpraHusMoB

JloMecTukanus M ceNekius. 3apoXkAEeHUE CEeNEeKIUM U JoMecTukanuu. Yuenune H. V. BaBuiosa o
IlenTpax MpOMCXOXKIACHUS U MHOrooOpa3us KyJlbTypHBIX pacTeHuil. Ponb cenekuuu B CO3/laHUM COPTOB
pacTeHuii 1 mopoj KUBOTHBIX. CopT, MopoAa, mTamMM. 3aKOH TOMOJIOTHYECKUX PSAIOB B HACIEICTBEHHON
m3menunBocTy H. V. BaBuioBa, ero 3naueHue i CEIEKIIMOHHON PabOTHI.



Meroapl CeNeKIMOHHON paboThl. VMICKyCCTBEHHBINH OTOOp: MacCOBBI M WHIUBHAYaJIbHBIM. DTarbl
KOMOWHAIIMOHHOM ceneKiuu. VcrbItanue mporu3BoauTesiell mo mnotoMcTBy. OTOOP 10 T€HOTHITY C TIOMOIIIBIO
OILICHKH (JEHOTHUIIA ITOTOMCTBA U OTOOP MO TEHOTUITY ¢ moMoInbio ananu3a JIHK.

HckyccTBeHHBI MyTareHe3 Kak METOJ CENeKIMOHHOW paldoThl. PanuanuoHHBIH W XUMUYECKHMA
MyTareHe3 KaK HMCTOYHMK MyTalMil y KyJIbTypHbIX (opm opranusmoB. lcnonab3oBaHue TI€HOMHOIO
penakTHpoBaHUs U MeTo10B pekoMOuHaHTHBIX JJHK mist monydenus ncxoqHoro Matepuana sl CeNeKIHU.

[Tonydenue nmonuruionaoB. BHyTpuBHI0BasS THOpun3anus. bIu3KopoaCTBEHHOE CKPEIIUBAHKUE, WITH
uHOpuUHT. HepoacTBeHHOE CKpeliBaHue, Wik ayTopuaunr. ['erepo3uc u ero npuduHsl. Vcrnonbp3oBanue
rerepo3uca B cenekuuu. Otnanéunas rubpunuzanus. [Ipeogonenue Gecruionus MEKBUIOBBIX TMOPUIOB.
JIOCTHKEHHUSI CeNIEKIIUU PACTEHUN U JKUBOTHBIX. «3€1EHAs peGONIOYUSLY.

CoxpaHeHre U U3YyYCHUE TEHETHUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUN U UX JUKHUX POAUYEH IS
CO3/IaHUS HOBBIX COPTOB W THOPHUIOB CEIBCKOXO3SUCTBEHHBIX KYIBTYp. M3y uenue, coxpanenue u
ynpasienue 2eHemudecKUMU pecypcamu CenbCKOXO3AUCMBEHHbIX U NPOMbBICIOBbIX HCUGOMHBIX 6 UEsx
VAYUUIEHUS. CYeCcmB8YIOWUX U CO30aHUS HOBbIX NOPOO, JUHULL U KPOCCO8, 8 MOM YUCIe C NpUMEeHeHUeM
COBPEMEHHBIX MEMOO08 HAYUHBIX UCCLEO08AHUL, NEPeO08blX UOell U NePCneKMUBHBIX MEXHOI02U.

JdemMoHcTpanuu

[Hoptpetsr: H. U. BaBuios, 1. B. Muuypumn, I'. /[. Kapneuenko, I1. I1. JIykpsinenko, b. JI. Actaypos,
H. bopnoyr, J. K. benses.

Tabmuier u cxembl: «LIeHTPBI TIPOUCXOKACHUS U MHOTOOOpa3us KYyJIbTYPHBIX PACTCHUN», «3aKOH
TOMOJIOTUYECKUX PSAJOB B HACJICACTBEHHOM H3MEHUMBOCTHY», «Meroasl cenekuun», «OTmanéHHas
rubpuanzanus», «MyTtareHes3y.

JlabopaTopHas padora «/3yueHne cOpTOB KyJbTYPHBIX PACTEHHUI U MOPOJ JOMAIIHUX KUBOTHBIX».

JlaGopaTopHas padora «/3ydueHne METOI0B CEJICKIIUUA PACTCHUI».

IIpakTnueckas padora «lIpuBuBKa pacTeHU».

Jkcekypeust «OCHOBHBIE METOAbl M JIOCTIDKEHUS CENEKUMHM PAacTeHUH U IHKUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIIMIO, TUIEMEHHYIO (hepMy, COPTOHUCTIBITATENLHBIM Y4aCcTOK, B TEINIMYHOE XO3SIMCTBO, B
1ab0opaTOPHIO ArPOYHUBEPCUTETA HITM HAYTHOTO IIEHTPA)».

Tema 16. BUOTEeXHOJIOTUS M CUHTETHYECKASI OMOJIOTUSA

OOBeKTHI, UCTIONB3YyeMbIe B OMOTEXHOJIOTUH, — KIIETOYHBIE U TKAHEBbIE KYIbTYPbl, MUKPOOPTaHU3MBI,
UX XapakTepucTuKa. TpaaulmoHHAass OWOTEXHONOTUs: XxJjeOomeueHue, TMOMyYeHHE KHUCIOMOJOYHBIX
MPOJYKTOB, BHHOAenue. Mukpobuonorndeckuii cunre3. OOBEKTHI MHKPOOMOJIOTHYECKMX TEXHOJOTHH.
[TpouzBoacTBO O€NKa, aAMHHOKUCIIOT U BUTAMUHOB.

Co3aHve TEXHOJOTMH W HWHCTPYMEHTOB IIEJICHANPABIECHHOIO W3MEHEHUS M KOHCTPYHMPOBAHUS
T€HOMOB C II€JIbIO MOJIYYEHUSI OPTaHU3MOB U UX KOMIIOHEHTOB, COJIEPKAIINX HE BCTPEUAIOIIHUECS B IPUPOJIE
OMOCUHTETUYECKUE TTYTH.

Krnerounas unxkenepus. Meroapl KylIbTypbl KIETOK M TKaHEH pacTeHMH M XKUBOTHbIX. KpuoOaHkH.
ComaTnueckas ruOpuau3anvs W coOMaTHUeCKuid smOpuoreHes. lcmonb3oBaHME TaluIOWAOB B CENEKIIUU
pactenuid. llonyuenue moHoknOHANLHEIX anmumen. Hcnonvzoeanue MOHOKIOHANbHBIX U NOJUKIOHATbHBIX
anmumen 8 meouyuHe. VICKyCCTBEHHOE OIUIOIOTBOPEHHE. PEKOHCTPYKIHS SHIEKICTOK W KIOHHUPOBAHHE
KUBOTHBIX. METOJl TpaHCIUIAHTAIMK SAEP KIETOK. 1exHonozuu 0300p0o6ieHUs, KylbMUsUpOSaHus u
MUKPOKIOHATLHO20 PA3MHONCEHUS CENTbCKOXO3AUCMBEHHBIX KYIbMYP.

XpoMOocOMHasi W TeHHas WHXeHepus. VICKyCCTBEHHBI CHHTE3 TI€Ha W KOHCTPYMpPOBAaHHE
pexkomOuHanTHBIX JIHK. Co30anue mpamnceennvix opeanuzmos. JJoCTHKEHUS U MEPCIIEKTHBBI XPOMOCOMHOMN
Y TEHHOW MHXKEHEPUHU. DKOJIOTHUECKHUE U STHUECKHUE TPOOIEMbI TeHHOW HH)KEHEPHH.

Meaununackue OuorexHonoruu. IloctreHomuass 1mdpoBas wmemunuua. [II[P-muarHoctuka.
MeTaboNOMHBINM aHANU3, TEHONEHTPUYECKUN aHaldu3 MpPOTeoMa YelOBeKa IS OLIEHKH COCTOSHHUS €ro
310poBbs. lcnonb30BaHHME CTBOJIOBBIX KJIETOK. TapreTHas Tepanus paka. 3D-Ououmkenepust s
pa3paboTku (GyHIAMEHTAIBHBIX OCHOB MEIUIIMHCKUX TEXHOJOTHUM, CO3JaHUsl KOMIUICKCHBIX TKaHEH



COYETAHMEM TEXHOJIOTHH TpEXMEPHOrO OWONpUHTUHTa U ckapdonauHra Ui pelieHus 3agad
[IEPCOHAIN3UPOBAHHON METULIUHBI.

Co3naHue BEKTOPHBIX BAKIMH C LENbIO 0OECleueHns: KOMOMHUPOBAHHOM 3allUThl OT BO30YyAHUTENEH
OPBH, ycraHOBIEHHE MOJIEKYJSIPHBIX MeXaHu3MOB (QyHKuuonupoBanus PHK-conmepxamux BHUpYCOB,
BBI3BIBAIONINX 0CO0O0 OMacHbIe 3a00IeBaHUsI YEIOBEKA U KUBOTHBIX.

JdemoHcTpauuu

Tabmuupl u  cxembl: «lcnonap30BaHME MHKPOOPraHU3MOB B IIPOMBILUIEHHOM IPOU3BOJCTBEY,
«Knerouynas nHxkeHepus», «I eHHAast UHKEHEPUS».

JlaGopaTopHas padora «/3yueHne 0ObeKTOB OMOTEXHOJIOTHI.

IpakTuyeckas padora «llonyyeHrne MOJTOYHOKUCIBIX TTPOTYKTOBY.

Ikcekypenst  «bruoTexHosoruss — BaXHEHIIas NpPOU3BOAMTENbHAS CUJIAa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTNYECKOE IPOU3BOICTBO)Y.
11 KJIACC

Tema 1. 3apoxaenue u pa3BuTHe IBOJTIONUOHHBIX MPeEACTABJEHUA B 0M0JI0THI

OpomonmonHas Teopust Y. Jlapsuna. IIpeanocbulku BOSHUKHOBEHHUS JAapBUHU3MA. JKU3Hb U Hay4Has
nearenbHocTh Y. [lapBuHa.

JIBrkyue cuiibl 3BodtonuM BuAoB 1o Y. JlapBuHy (BbICOKasi WHTEHCHUBHOCTb Pa3MHOXKEHHUS
OpPraHU3MOB, HACJIECTBEHHAs! N3MEHYUBOCTb, 00pbh0a 3a CyIIECTBOBAHUE, €CTECTBEHHBIM M HCKYCCTBEHHBIN
oT0op).

Odopmienne cunTerndeckoi Teopun HBomoruu (CTD). HelTpanbHas Teopus 3BOJIIOIHH.
CoBpeMeHHas HBOJIOLMOHHAs OMoJorHsl. 3HaYeHHUE 3BOIIOLMOHHON TEOpUU B (POPMHUPOBAHUYU €CTECTBEHHO-
Hay4YHOW KapTUHBI MHpa.

JdemMoHcTpanuu

[loptpersr: Apucrorens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cenr-Unep, XK. Krosse, Y. [apsun, C. C.
UYersepukos, U. 1. Imansraysen, Jx. Xonnein, /. K. benses.

Tabmuue! u cxemsl: «Cucrema xuBoit npupossl (o K. Jlunuero)», «JlectHuna ®uBbIX CyHiecT (10
Jlamapky)», «MexaHusm (QOpMHUpOBaHUS MPUCHOCOOJIEHUN y pacTeHUH U KUBOTHBIX (10 Jlamapky)»,
«Kapra-cxema wmapmpyra nyremectBus Y. JlapBuna», «Haxonku Y. [lapBuna», «Dopmbl 00prOBI 3a
cymectBoBaHuey», «lloponel romybeit», «MHoroobpasue KynbTypHBIX (opM KamycTs», «Ilopossl
JOMAIlIHUX >KUBOTHBIX», «Cxema oOpa3zoBaHus HOBBIX BHJOB (1o Y. /lapBuny)», «Cxema COOTHOLICHMS
JBUKYIIUX CUJI 3BOJTIOLMMY, «OCHOBHBIE TIOJIOKEHUSI CUHTETUYECKON TEOpUHN IBOJTIOLIUNY.

Tema 2. MukposBosonus 4 eé pe3y/jbTaThl

[Tomynsamnus kak sneMeHTapHas equHuULa 3Boatonuu. COBPEMEHHBIE METOBI OLIEHKH I€HETHYECKOTO
pasHOOOpa3usi W CTPYKTypbl mnomynsuuid. M3MeHeHue reHO(OHIA MOMYIANUM KaK 3JIEeMEHTapHOe
ABOJIIOLIMOHHOE sIBJIEHUE. 3aKOH reHeTrudeckoro pasHosecus k. Xapau, B. BaiinGepra.

DOneMeHTapHble (PaKTOphl (ABMKYIIUE CHIIBI) BOJONMH. MyTarmoHHsi nporecc. KomOunatuBHas
M3MEHYMBOCTh. [lpeiid reHoB — ciaydaliHble HEHANpaBI€HHbIE U3MEHEHHs YacTOT ajulesied B MOMYJISAIHIX.
O¢dexr ocHoBatens. Igpgexm Oymouinounozo copaviwika. CHudceHue 2eHemuyecko2o pazHooOpasus:
npuuunsl u creocmaeus. Ilposenenue aghghexma opetigha eenos 6 OorbUUX U MATLIX nonyaAyusx. Murparum.
W3omnsmus nonynsiuuit: reorpadudeckas (IpocTpaHCTBEHHAs ), Ouooruueckas (pernpo yKTUBHAS).

EcrecTBeHHbIl 0TOOp — HampaBisitouii ¢gaxkrop sBosonuu. PopMbl €CTECTBEHHOro O0TOOpa:
JBIDKYIIUHN, CTaOMIU3UPYIOIIKH, paspbiBatoluil (au3pynTtuBHblif). [TomoBoit or6op. Bo3HukHOBeHHE H
ABOJIIOLIMSI COI[MAJIBHOTO MOBECHUS )KUBOTHBIX.

[IpucnocoOaeHHOCT, ~ OpPraHuM3MOB  KaK  pe3yidbTaT  MHUKPOABOJIOLMU.  Bo3HHMKHOBEHHE
npucrnocoOaeHuit y opranuzMoB. Apomop¢o3sl U uauoananrtanuu. Ilpumepsl mnpucrnocobIeHuit y
OpraHu3MoB: Mop(osoruueckue, pusnonornyeckue, OMOXUMHUECKUE, MoBeAeHUecKrne. OTHOCUTEIbHOCTD
MPUCIIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero xputepun u crpykrypa. BunoobpasoBanue kak pe3yiabTaT MUKpPO3BOIOLUH. W3omsuus —
KItoueBoil  ¢aktop BupooOpazoBanus. Ilyru u  cmocoObl  BUA00OpazoBaHuUs:  aJUIONATPUUYECKOE



(reorpaduueckoe), cuMmaTpudeckoe (IKOJIOTHIECKOE), «MTHOBEHHOEY (TTOTUIUIONIU3AIINS, THOPUAN3AIINS).
JITUTeNbHOCTh 3BOJIIOIMOHHBIX MTPOLIECCOB.

MexaHu3mbl OPMHUPOBAHUS OHOJIOTUYECKOTO pa3HO0Opa3usl.

Ponb 3BONMOIIMOHHON OHONOTHH B Pa3pa0OTKE HAyYHBIX METOJOB COXpaHEHHs OMOpazHOOOpa3us.
MUuKpO3BOIIONUS ¥ KOJBOIIOIUS Mapa3uTOB M MX X035€B. MexaHu3Mbl (JOPMUPOBAHUSI YCTOWYMBOCTU K
AHTUOMOTHKAM U CIIOCOOBI OOPHOBI C HEM.

JdemMoHcTpanuu

IToptpersl: C. C. YeTBepuxos, . Maiip.

Tabnuipl u cxembl: «MyTalmoOHHAsE U3MEHUUBOCTHY, «llomyssiuonHas cTpykTypa Buga», «Cxema
MposiBIIeHUs1 3akoHa Xapau—BaitnOepra», «JIBUXKyIIHe CHUIIBI 3BOJIONHUNY, «DKOJOTUYECKAs H3OJISIIHS
MOMYJISIIAN ceBaHCKOH (openny, «['eorpaduueckas M30ysIUs JTUCTBEHHUIIBI CUOMPCKONW M JTMCTBEHHHIIBI
naypckoit», «llomynsiuMOHHBIE BOJHBI YHMCICHHOCTH XHIIHHUKOB M JKepTB», «Cxema neiicTBus
€CTECTBEHHOT0 0TOOpay», «Popmbl 0OpHOBI 3a CcylecTBOBaHHUE», «MHIyCTpUaNbHbBIN MenaHu3my, «KuBbie
uckonaembiey», «I[lokpoBUTENbCTBEHHAsI OKpacKa >KUBOTHBIX», «lIpemymnpexaaromas okpacka »KUBOTHBIXY,
«Pu3nonoruueckue agantauumny», «lIpucrnoco0neHHOCTs OPraHu3MOB U €€ OTHOCUTEIbHOCThY, «Kputepun
BUIa», «Bugesl-nBoiiHukm», «CtpykTypa Buga B npupoae», «CrocoObl  BHI000pa3oBaHUS»,
«["eorpaduueckoe BUI00Opa3oBaHue TPEX BUAOB JAHABIIICH», «DKOIOrHUECKOe BUI000pa30BaHUe BUIOB
cuHuI, «[lonumnouasr pacrenuit», «KamycTHoO-peaeuHbIil rTHOpUI.

ObopynoBanue: repOapuu pacTeHU, KOJIJIEKIIMM HACEKOMBIX, Uydesia MTUIl U 3BEPEH C MpuMepamu
Pa3NIUYHBIX TPUCTIOCOOICHUH, Yydera NTUI] U 3BEpel pa3HbIX BUJIOB, repOapUH pacTeHUi OJM3KUX BUIOB,
00pa30BaBIIMXCS PA3IUYHBIMU CIIOCOOAMH.

JlabopaTopHasi paboTra «BbIsiBIeHIE H3MEHUNBOCTH Y 0COOEH OJIHOTO BUAAY.

JlaGopaTopuas padora «lIpucnoco0nenus OpraHu3MOB U X OTHOCUTEINIbHAS 11€JI€CO00Pa3HOCTDY.

JlaGopaTopnas padora «CpaBHEHHE BHIOB 110 MOP(OIOTHIECKOMY KPHUTEPHION.

Tema 3. Makpo3BoIOLUA U eé pe3yJIbTAThI

Metoapl  u3ydeHHs MakpodsBomonuH. [laneoHTonorMveckre MeETOAbl HM3YyUEHHUS SBOJIOLUU.
[Tepexonnbie GopMbI U GUIIOTEHETUYECKHE PSIIBI OPTaHU3MOB.

buoreorpaguueckue meroasl u3ydeHus sBojouuu. CpaBHeHHe (uopbl U (ayHbl MaTepUKOB U
octpoBoB. buoreorpapuueckue obnactu 3emau. BUIbI-3HIEMUKH U PETUKTHI.

OMOpHOJIOTHUECKHE U CPaBHUTEIbHO-MOP(OIOTHYECKHE  METOJIbl  M3YYEHHs  HBOJIOLUM.
I'eHeTnyeckue MeXaHMU3MBbI 3BOJIOLMN OHTOTE€HE3a U MOSIBIIEHUS ABOJIIOLIMOHHBIX HOBILIECTB. | OMOJIOTrHYHbIE
U aHAJIOTMYHble oOpraHel. PynauMeHTapHble opranbl U aTaBU3Mbl. MOJEKYISpPHO-TEHETUYECKUE,
OMOXMMHUYECKHNE M MaTeMAaTU4YEeCKUE METO/bl M3Y4eHHUs 3BONIONMU. ['omonornynsie reHsl. COBpeMEHHBIE
METObI OCTPOEHUS (PUITIOTEHETUYECKHUX J1€PEBHEB.

XPOMOCOMHBIE MYTAIH U SBOJIIOLMSI TEHOMOB.

OO6mme 3aKOHOMEpPHOCTH (TIpaBuiia) HBOMIOUUU. [lpunyun cmenvr @ynxyuti. HeobOpatumocThb
HBOJIIOLMH. AanTUBHAs paguanus. HepaBHOMEpPHOCTb TEMITOB 3BOIOLMH.

JdemoncTpanuu

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

Tabmuupl u cxempl: «DWIOTEHETHYSCKUN P JIOMIAINY, «APXEONTEPUKCY, «3BEpO3yObIe SIIEPHI,
«Crerouedansr», «Punnodutel», «CeMeHHble ManopoTHUKNY, «buoreorpadguueckue 30HBI 3eMIIn»,
«peiip xouTuHEHTOB», «PenmukTh», «HadampHble cTaauu >MOPHOHATBLHOTO PA3BUTHUS TMO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTHYHBIE U AHAJIOTUYHBIE OpraHbl», «PyAMMEHTbH», «ATaBU3MBI», «XPOMOCOMHBIE
HaOoOpbl YeJoBeKa U IIMMIIaH3e», «lJaBHbIE HaANpaBlieHUs SBOIOLUNY», «OO0IIHMEe 3aKOHOMEPHOCTH
IBOJIIOLIVN.

OO6opynoBaHue: KOJJICKIMH, TepOapuu, MYJSDKM HCKOMAEMBbIX OCTAaTKOB OPraHU3MOB, MYJISDKU
TOMOJIOTMYHBIX, AHAJIOTUYHBIX, PYAUMEHTAPHBIX OPTaHOB M aTaBU3MOB, KOJUIEKIIMA HACEKOMBIX.

Tema 4. [IpoucxoxneHue u pa3BuTHE )KM3HU HA 3emJie



Hayunble rumoTe3sl MpOUCXOXKIEHUS JXKU3HU Ha 3emiie. AOuoreHe3 W mancrepmus. JloHaydHble
MPEJICTAaBICHUS O 3apOXKACHUU KU3HU (KpeaunoHu3M). ['unoresza moCcTOSIHHOTO caMO3apOKIECHUS )KU3HU U
e€ omnposepxkeHue onbitamu @. Pemu, JI. Cnamnanuanum, JI. Ilactepa. IlpoucxoxaeHue >KU3HH U
acTpoOUOIIOTHSL.

OcHoBHbIE 3Tambl HeOpraHuyeckod sBoitonuu. [lmaHerapHas (reojoruyeckasi) HBOJIOLIMSL.
Xumuyeckasi 3BOMIONMSA. AOHOTCHHBI CHHTE3 OpPraHM4YecKUX BellecTB W3 Heopranuuyeckux. OmbiT C.
Mumnepa u I'. FOpu. O6pa3oBanne noaumepoB u3 MoHomepoB. Koarepatnast runote3a A. U. Omapuna,
runotTesa nepsuaHoro Oynsona JIx. XonneitHa, reaerndeckas rumnotesa I'. Mémnepa. Pu6osumsr (T. Yek) u
runote3a «vupa PHK» V. I'mnbepra. ®opmupoBanre MeMOpaH ¥ BOZHUKHOBEHUE TIPOTOKIIECTKH.

Ucropus 3emnu u meToapl €€ n3yuyeHus. Mckonaemble opraHu4ecKkue ocTaTku. ['eoXxpoHosorus u eé
MeTo/bl. OTHOcHUTENnbHAsT M aOCOJIIOTHAs TIE€OXpOHOJOrus. l'eoXpoHosoruueckas UIKana: S0HBI, 3pbI,
NIEPUObI, ATTOXH.

HavanbHble 3Tanel opraHnyeckor 3BotonuM. [losiBIeHrEe M 3BOMIOLMS NEPBBIX KIETOK. DBOJIOLUS
MeTtabonu3ma. Bo3HukHOBeHHE TeEpBBIX 3KocucTeM. CoBpeMeHHble MUKPOOHBIE OHOIUIEHKH Kak aHaJlor
nepBbIxX Ha 3emiie coobmecTB. CTpoMaTonuThl. [IpoKapuOTHI H 3yKapHOTHI.

[Ipoucxoxaenue  3ykapuoT  (CUMOMOreHe3).  OBOJIIOLIMOHHOE  MPOMCXO0XKJIEHUE  BHUPYCOB.
[IpoucxoxaeHne MHOTOKJIETOYHBIX OpPraHu3MOB. BO3HMKHOBEHHE OCHOBHBIX TIPYHI MHOTOKJIETOYHBIX
OpraHU3MOB.

OcHOBHbIE ATambl SBOJIIONMM BbICIIMX pacTeHuil. OcHOBHblE apomop¢o3bl pacTeHuil. Beixon
pacteHuil Ha cymy. [losiBieHHe CIOpOBBIX pacTeHHUH W 3aBoeBaHME MMM cylld. CeMEHHbIE pacTeHMS.
[IpoucxoxaeHne IBETKOBBIX PACTEHUN.

OcHOBHBIE 3Tallbl 3BOJIONUHN >KUBOTHOrOo Mupa. OcHoBHbIE apomMopdo3bl >KUBOTHBIX. BeHickas
dayna. KeMOpuiicKuii B3pBIB — MMOSBJICHHEC COBPEMCHHBIX THIIOB. [lepBhie XOpa0OBbIC KUBOTHBIC. JKU3HB B
BOJIE. DBOJIONMS MMO3BOHOUYHBIX. [Ipomcxoxkaenne ampubuii wu  pentunmid. IlpomcxoxneHue
MJICKOMHUTAIMUX W nrtul. llpuHoun kmodeBoro apomopdosza. OcBoeHHE OECHO3BOHOYHBIMU U
[M03BOHOYHBIMH JKUBOTHBIMU CYIIU.

PazButue xu3nu Ha 3emiie 1O spaM U MepUuoaM: apxeil, mpoTepo30ii, Majeo30u, Me30301, KaitHO30i.
OOmias XapakTepuCTUKa KiIMMaTa W TIeoJIOTMYECKUX IpoleccoB. IlosBieHne U paciBeT XapaKTepHBIX
OpraHu3MoB. YTiaeo0pa3oBaHUeE: €ro YCIOBHS U BIMSHUE HA Ta30BbIH cOcTaB aTMochephl.

MaccoBble BBIMUPAHHS — DKOJIOTMUECKHE KPHU3HUCHI Mpouwioro. IIpuyuHbI M CIEACTBUS MAacCOBBIX
BbIMUpaHui. COBpEeMEHHBIH HKOJIOTMYECKUH Kpusuc, ero ocobeHHoctu. IIpobiema coxpaHeHUs
O6unopa3zHooOpasust Ha 3emIie.

CoBpeMeHHas cucTeMa OopraHudeckoro mupa. [IpuHimnel kinaccupukanuu opranu3MoB. OCHOBHBIE
CHUCTEMATUYECKUE TPYIIIBI OPraHU3MOB.

JdemMoHcTpanuu

[Moptpetsr: @. Penn, JI. Ciaymuannanmy, JI. [lactep, . U. Meunukos, A. U. OnapuHn, JIx. Xonnein, I'.
Ménnep, C. Munnep, I'. IOpu.

Tabmumer u cxembl: «Cxema ombita @. Pegm», «Cxema ombita JI. Ilactepa mo wusyueHuto
caMo3apoKJIeHus Ku3Hm», «Cxema onbita C. Muinepa, I'. FOpu», «9Tanbl HEOpraHMYECKON 3BOJIFOIIANY,
«["eoxpononornyeckas mkama», «HauyanbHble 3Tambl OpraHUYEcKON sBoyOLMKMY», «CxeMa 00pazoBaHUs
SYKapHOT MyTéM cumOuoreHesa», «Cucrema >XUBOW HpuUpoabl», «CTpoeHue BHpyca», «ApoMopho3sl
pacrenuity, «Punnodurel», «OIHOKIETOUYHBIE BOAOPOCIN», «MHOTOKIETOYHBIE BOJOPOCIH», «MXu»,
«[TarmopoTHukny», «l'ooceMeHHble pacTeHus», «OpraHbl LBETKOBBIX pacTeHui», «Cxema pa3BUTHUS
KUBOTHOTO MHpay», «ApoMopdosbl KuUBOTHBIX», «lIpocteiimuey, «Kumeynomnonoctusiey, «Ilnockue
4epBN», «YneHucroHorue», «PBIOBDY, «3EMHOBOJHBIEY, «IIpecmpikaroniuecs», «lItnupy,
«Miekonuraromue», «Pa3BuTHe XKU3HU B apXEUCKOW 3pe», «Pa3BuUTHE KU3HU B IPOTEPO3OMCKON ey,
«Pa3BuTHE XU3HM B NAICO30MCKOM 3pe», «Pa3BuUTHE KM3HU B ME3030MCKON 3pe», «Pa3ButHe XU3HH B
KalHO30MCKOM Apey», «COBpEMEHHAs CUCTEMa OPraHUYECKOTO MUPAY.



O6opynoBanue: repOapu pacTeHUH pPAa3IMYHBIX OTIENIOB, KOJUJICKIIMM HACEKOMBIX, BJIA)KHBIC
rpenaparsl )KUBOTHBIX, PAKOBHUHBI MOJUTFOCKOB, KOJIJIEKIIMH UTJIOKOXKHUX, CKEJIEThI I03BOHOYHBIX KUBOTHBIX,
gyyd4esia NTHUILL U 3BEpel, KOJJIEKIUU OKAMEHEJOCTEH, IOJIE3HBIX HCKONAEMbIX, MYJSKU OPraHU4eCKHUX
OCTaTKOB OPraHU3MOB.

Bupryaabnas jgaboparopHas padora «MojaenupoBanue onbiToB Muuiepa—lOpu no uzydeHutro
aOMOTreHHOr0 CUHTE3a OPraHuYeCKUX COeIMHEHUI B IepBUYHON aTMochepey.

JlabopaTopnasi padora «l/3y4ueHue u onrucaHnue UCKOMAEMbIX OCTATKOB JPEBHUX OPIaHU3MOBY.

IIpakTnueckas padora «/3ydyeHne ocoOEHHOCTEN CTPOEHUS PACTEHUHN PAa3HBIX OTAEIOB.

IIpakTnueckas padora «/3ydyeHne 0coOEHHOCTEH CTPOCHHUS MO3BOHOYHBIX KUBOTHBIX .

Tema 5. Ilpoucxo:kaeHue 4yei0BeKa — AaHTPONOreHe3

Pa3nens! u 3agaun anTpononaorui. Meroibl aHTPOIIOJIOTHH.

CraHoBIIEHHE NPEACTABIECHUN O IIPOUCXOXKACHNUN YelloBeKa. Penurno3nsie Bo33peHus. CoBpeMeHHbIE
Hay4HbIE TEOPUHU.

CxoacTBo desoBeKa ¢ JKMBOTHBIMU. (CHCTEMaTHyecKoe IOJOKEHHE 4esloBeKa. (CBuUAETeNbCcTBa
CXOJICTBA YEJOBEKa C >XUBOTHBIMHU: CPAaBHUTEILHO-MOP(OIOTHYECKUE, IMOPUOIOTHYECKHE, (U3NOIIOTO-
OnoxuMu4eckue, mnoBeneHueckne. OTIMYMs dYelloBeKa OT JKUBOTHBIX. [IpsIMOXOXIEHHE M KOMIUIEKC
CBA3aHHBIX C HUM MIPU3HAKOB. Pa3BUTHE TOJIOBHOIO MO3Ta U BTOPOM CUTHAJIbHOM CHCTEMBI.

JBwxkymme cuibl  (pakTopbl) aHTpoOHoreHe3a: OuoJorHueckue, couuaibHble. COOTHOIIEHHE
OMOJIOTMYECKHUX U COITUATBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OcHOBHBIE CTaJMU aHTponoreHe3a. PanHue yemoBekooOpa3Hbe 00€3bsiHBI (IIPOKOHCYIBI) U PaHHHE
MOHTUBI — OOIIME MPEeIKH YelIOBEKOOOPa3HBIX 00€3bsH M JIOACH. ABCTPAJONUTEKH — JBYHOTHE MPEAKU
mozed. YemoBek yMeblil, IepBble U3TOTOBICHUS OpyAUi Tpyaa. YermoBek NpsIMOXOASIIMMA U TEPBbIN BBIXOJ
moneit 3a npenensl Appuku. UenmoBek reinep0eprekuii — o0muii IpeqoK HeaH IepTalTbCKOTO YeJIOBeKa U
YyesroBeKa pa3yMHOro. UenoBek HeaHIEpTANbCKUNA KaK BUJ JIIOJIEH XOJIOAHOTO KiMMara. YeloBeK pa3yMHbIN
COBPEMEHHOT0 THIMAa, JICHUCOBCKUN 4YEJIOBEK, OCBOCHHE KOHTHMHEHTOB 3a mpenenaMu AQpuUKH.
[Taneorenerrka u NajeoreHOMMKA.

DBOJIOIUS COBPEMEHHOI'O 4eoBeKa. EcTecTBEHHBIN OTOOP B MOMYJISALUAX YeoBeKa. MyTallMOHHBIN
npouecc U noaumoppusMm. IlonynsunoHHble BOJHBI, Apei( T€HOB, MUrpalus U «3PQPEKT OCHOBATENS» B
MOMYJISIMSIX COBPEMEHHOT'O YEJIOBEKA.

Yenoseueckue pacwl. [lonstue o pace. bonpmme pacel: eBporeoujiHas (eBpa3uiickasi), aBCTpayo-
HerpouHas (3KBaTopuaibHasl), MOHTroJIOM/Has (a3uaTcKOo-aMepUKaHCKas). Bpemss u myTu pacceneHus
yenoBeka 1o rMiaHere. EauHCcTBO denoBeueckux pac. HaydyHas HecOCTOATENBHOCTh —pacu3Mma.
ITpucnocoOaeHHOCTh ueloBeKa K pPa3HbIM YCIOBUSAM OKpYy)Karolle cpeabl. BimsHue reorpaguueckoit
cpeab! u Apeiida reHoB Ha MOP(HOJIOTHIO M (PU3HOJIOTHIO YETIOBEKA.

MexnucuuIMHapHele MeToAbl B (hu3nueckoil (OMOJIOrMYEecKOi) aHTPOIMOJIOTHH. OBOJIOIMOHHAS
AHTPOIOJIOTHUS U MaJICOaHTPOIOJIOTHS YEIOBEUECKUX NOoMynauuid. bruoconuanbHble Uccaea0BaHus PUPOIbI
yenoBeka. MccnenoBanue KO3BOMIOIMK OMOJIOTHYECKOTO U COLMAIBHOTO B YETIOBEKE.

JdemoncTpanuu

[Toprpetsr: Y. lapeun, JI. JIuku, 5. 5. Poruncknii, M. M. I'epacumos.

Tabmuubl 1 cxembl: «MeToasl aHTPOMOJIOTHIY, «[ 0JOBHOW MO3T denmoBeka», «UemoBexooOpaszHbIe
00e3bsiHBI», «CKeleT 4YeJoBeKa W CKeJeT IIMMIaH3e», «PyIuMeHThl U aTaBU3Mb», «/IBHKyIIHMe CHIIBI
aHTPOIIOTEHE3a», «OBOJIIOLIMOHHOE IPEBO YENIOBEKa», «ABCTpajmonuTek», «HUemoBek ymenslit», «HUenosek
npAMoxo sy, «Jlenucockuii uenmoBek» «Heanaepranpub», «KpomaHboHIB, «lIpeaku uenoBekay,
«Tarnbl 3BOJIOLUH YeTIoBeKay, «Pachl uemoBekay.

Ob6opynoBaHue: MyJIsDKH OKaMEHEJIOCTeH, MPEeIMETOB MaTepHalIbHOW KYJIbTYphl IPEIKOB YEIOBEKa,
penpoxaykuuu (otorpadun) KapTUH ¢ MUDOTOTHUECKUMU U OUONICHCKUMU CHOKETaMHU TMPOUCXOKICHUS
yenoBeKka, (ororpapuu HaxOJOK MCKOIMAEMBIX OCTaTKOB YEJIOBEKA, CKEJIET 4eJoBeKa, MOJEIb uepera
YeloBeKa M uepena HIMMIIaH3€, MOJENb KHUCTH 4YeJoBeKa M KHCTHU IIMMIIaH3€, MOJEIU TOopca MPeaKoB
YeloBeKa.



JlaGopaTopHasi paGora «/3ydeHne OCOOEHHOCTEH CTpPOCHHS CKelieTa YeJOBEKa, CBS3aHHBIX C
MPAMOXOKICHUEM».

IIpakTnueckas padora «/3ydyeHne 3K0JIOTHYECKUX aJaNTallMi YEIOBEKay.

Tema 6. Jkos10rusi — HAyKa 0 B3aMMOOTHOLICHUSAX OPIraHM3MOB ¥ HAJOPraHN3MEHHBIX CHCTEM €
OKpY:KamolleH cpenou

3apoxaeHue W pa3BUTHE dKoyoruu B Tpyaax A. I'ymbonbara, K. @. Pynse, H. A. Cesepiona, 3.
I'exkens, A. Tencnu, B. H. Cykauésa. Pa3aensl u 3anaun akoioruu. CBsA3b 3KOJIOTMH € APYTUMU HayKaMH.

Metoapl okosnoruu. IloneBble HaOmoneHUs. OKCHEPUMEHTHI B 3KOJOTMU: IPHUPOJHBIE U
naboparopuble. MonenupoBaHue B JKOJOTUHA. MOHUTOPUHI OKpY)KalOIIEeH cpeabl: JIOKalIbHBIH,
PErMOHANIbHBIN U TJI00AIbHBIN.

3HaueHue HKOJIOTMUECKUX 3HAHUH I YeIOBeKa. DKOJIOTMUECKOE MUPOBO33PEHUE KaK OCHOBA CBs3EH
4esioBe4YecTBa ¢ Mpupoaod. DOopMUpPOBaHUE HKOJOTMYECKOW KYyIbTYPbl U SKOJIOIMUECKOH I'PaMOTHOCTH
HaceJIeHUsl.

JdemoHcTpauuu

[Moptpetsr: A. 'ymbonpar, K. @. Pynse, H. A. Ceseprios, J. I'ekkens, A. Tencnu, B. H. Cykaués.

Tabmuubpt u cxembl: «Pazgensr skonorum», «Metoasl dKojorum», «Cxema MOHUTOpPUHTA
OKPY’KaIOILEH CpeabD».

JlabopaTopHas padora «/3ydyeHne METO0B 3KOJIOTMYECKUX HCCIIEIOBAHUI.

Tema 7. Opranusmsl u cpeia 00UTAHUSA

Okonorudeckre (akToppl M 3aKOHOMEPHOCTH WX JAeicTBHs. Kiaccudukamus 3KOIOTHISCKUX
dakTopoB: abuoTHueckue, OHOTUYECKHE, aHTpormoreHHble. OOmMe 3aKOHOMEPHOCTH ACMCTBUA
skonorunueckux (akrtopo. IIpaBuno wmmuumyma (K. Ilnpenrens, [O. JIuGux). TonepaHTHOCTb.
OBpHOMOHTHBIC 1 CTCHOOMOHTHBIE OPTaHU3MBI.

Abuotnueckue pakropsl. CBeT Kak dKoorndeckuid pakrop. JleiicTBre pa3HbIX y4acTKOB COTHEYHOTO
CHEKTpa Ha OpPraHu3Mbl. DKOJIOTMYECKME TpPYIIbl PACTEHUH U JKUBOTHBIX 110 OTHOLIEHUIO K CBETY.
CurnanpHas poJib cBeTa. POTONEPUOAU3M.

Temmeparypa kak odkojormueckuii  ¢dakrop. JlelicTBHe  Temmeparypel Ha ~ OpPraHU3MBL
[ToikunoTepMHbBIE U TOMOHOTEPMHBIE OPraHU3MblL. DBPUTEPMHBIE U CTEHOTEPMHbBIE OPTaHU3MBI.

BrnaxxnHocTe kak skonoruueckuil ¢akrop. Ilpucnocobienus pacteHHid K NOJAEP)KaHUIO BOJHOTO
6ananca. Knaccudukanus pacteHuil mo oTHoIIeHUIO K Boje. IIpucnocoOnaeHns KMBOTHBIX K M3MEHEHHUIO
BOJIHOT'O pEKUMa.

Cpenpbl 00UTaHUSI OPraHU3MOB: BOJHAsI, HA3€MHO-BO3TyIlIHAs, TOUBEHHAs, INTyOUHHAs TOIOYBEHHA,
BHYTpHOpraHu3MeHHas. PU3UKO-XMMHUYECKHEe OCOOCHHOCTH cpesl oOuTaHus opranu3MoB. Ipucnocobienus
OpPTraHMU3MOB K JKHU3HH B Pa3HBIX Cpelax.

buonoruueckue putmbl. BHemHue u BHyTpeHHHME pUTMbL. CyTOYHBIE W TOJUYHBIE PUTMBI.
[IprcnocoO0aeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHMSIM YCIIOBUH KU3HU.

XKuznennsie Gopmbl opranusmoB. IlonsTue o >xu3HeHHOW (opme. JKuzHeHHBIE (OPMBI paCTEHU:
JIepeBbs, KYCTapHUKH, KYCTApHUYKHM, MHOTOJIETHHE TpaBbl, OJHOJETHUE TpaBbl. JKHU3HEHHBIE (POPMBI
KUBOTHBIX: TUAPOOUOHTHI, T€OOMOHTHI, a3pOOHMOHTHI. OCOOEHHOCTH CTPOECHHUS U 00pa3a >KU3HH.

buotnueckue dakropel. Buasl OHOTHYECKHX B3aMMOJICUCTBHI: KOHKYPEHIIUS, XHUITHUYECTBO,
cumObuo3 u ero ¢opmsel. [lapasutusm, koomepauus, MyTyaJu3M, KOMMEHCAJIH3M (KBapTHPAHTCTBO,
HaxJIeOHM4UecTBO). HeTpoduueckue B3aumoeicTBus (Tonuueckue, popudeckue, Gpadbpudeckre). 3HaYCHHE
OMOTHYECKMX B3aMMOJEWUCTBUN JJIsl CYIIECTBOBAHUS OpraHu3MoB B cpene obutanus. [lpunnumn
KOHKYPEHTHOT'O UCKJIFOUEHUSI.

JdemMoHcTpanuu

Tabmuuel u cxemsl: «Jkonoruyeckue (akTopel», «CBETOBOH CHEKTP», «IKOJOTHYECKHUE TPYIIIBI
KUBOTHBIX I10 OTHOIIEHHUIO K CBETY», «TerIOKpOBHBIE >KHBOTHBIE», «XOJOAHOKPOBHBIE XUBOTHBIEY,
«DPU3HONIOTHYECKHE alalTallul KUBOTHBIX», «Cpeapl 0OMTaHUsI OPraHU3MOBY, «buoIOrnyecKkue pUTMbI»,
«Kuznennsie Gopmbl pacteHuit», «KuzHeHHble (HOPMBI KUBOTHBIX», «IKOCHCTEMA LIUPOKOIMCTBEHHOTO



Jecay», «IJkocuctema XBOHMHOro Jyeca», «llemm nwranus», «XumHudectBo», «llapazutuzmy,
«Konkypenmusy», «Cumomnosy, «KommeHncamuzm.

O6opynoBanue: TepObapuu pacTeHU M SKUBOTHBIX, MPUCIIOCOOJICHHBIX K BIMSHUIO PA3TAYHBIX
IKOJIOTHYECKUX (DAaKTOPOB, TepOapuu CBETONIIOOUBBIX, TEHETIOOMBBIX W TEHEBBIHOCIMBBIX PACTCHUH,
CBETOJIIOOMBBIC, TEHEMIOOMBbIE U TEHEBBHIHOCIMBBIE KOMHATHBIE pACTeHMs, TepOdapuu M KOJUICKLUUHU
TEIUIOII00MBBIX, 3MMOCTONKHUX, MOPO30YCTOMYHMBBIX PACTEHUH, Yyyella ITUIl U 3Bepei, repdapuu pacTeHuH,
OTHOCSIIHUXCS K THUrpoduTam, kcepopuram, Me30puraM, KOMHATHBIE PACTECHUS JaHHBIX TPYIII, KOJUIEKIIUN
KUBOTHBIX, OOUTAIONMINX B PAa3HBIX Cpelax, repOapuu W KOJUICKIIMHM PACTEHUH M YKHBOTHBIX, 00J1a/Ial0NIUX
YepTaMu IPUCIIOCOOICHHOCTH K CE30HHBIM U3MEHEHUSAM YCIIOBUH KU3HU, repOapiu U KOJUIEKIIMH PACTCHHIMA
U OSKUBOTHBIX PAa3MYHBIX JKU3HEHHBIX (POPM, KOJJICKUMU >KUBOTHBIX, YYACTBYIOIIUX B Pa3IUYHbBIX
OMOTUYECKIX B3aMMOJCHCTBHSIX.

JlaGopaTopHnasi pa6oTa «BbIsSBICHIE IPUCTIOCOOICHUI OPraHU3MOB K BIUSHUIO CBETA.

JlaGopaTopHas padora «BrIsBieHNE MPUCTIOCOOICHU OPTaHU3MOB K BIIUSHHUIO TEMIIEPATYPHIY.

JlaGopaTopHas padoTa «AHaATOMHUYECKHE OCOOCHHOCTH PACTEHUH U3 PA3HBIX MECT OOUTAHUS.

Tema 8. Jko/10rus1 BUAOB M NOMYJIALMIA

DKOJIOTHUECKUE XapakTepuctuku nonyasiuuu. [lomynsmus kak Owuonornueckas cucrema. Poib
HEOJIHOPOJAHOCTH cpenbl, (hu3nueckux OapbepoB U OCOOCHHOCTEH OMOJOTrMU BHUJIOB B (hOpMHpOBAHHH
MIPOCTPAHCTBEHHOW CTPYKTYpHI MOMysiiuii. OCHOBHBIE MTOKA3aTENH MOMYJIALNHN: YACIEHHOCTD, INIOTHOCT,
BO3pAacCTHAs U MOJIOBask CTPYKTYpPa, POKIa€MOCThb, TPUPOCT, TEMIT pOCTa, CMEPTHOCTh, MUTPAITHSI.

DKoJyioruueckasi CTpykrypa nomyisiuu. OneHka YuCcIeHHOCTH MOMYJISuH. J{nHaMuKka nomysisiud u
e€ perymauus. buotnueckuil moteHuMan nomysasuMd. MonaenupoBaHue AMHAMUKUA nonyisuuu. Kpubie
pocta 4YHMCIeHHOCTH mnomynsuuu. KpuBble BbDKMBaHUs. Perynsiuus 4YMCIEHHOCTH MONYJSALMM: POJib
(akTOpOB, 3aBHCAIIUX W HE 3aBHCAIIUX OT IUIOTHOCTH. DKOJIOTHMYECKHE cTpateruu BHIoB (- u K-
CTpaTerun).

[TonsTue 00 sKonmoruyeckoil Huie BuAa. MectooduTtanue. MHOroMepHasi MOJIEb 3KOJIOTUYECKOM
Humu JIx. M. Xaruuncona. Pazmepsl akonornueckoid Huid. [loTeHnumanbHas U peann3oBaHHash HULIM.

Bun xak cucrema momyinsiiuii. Apeanbl BUI0B. Buabl 1 MX KM3HEHHBIE CTPATETUU. DKOJIOTHYECKUE
SKBUBAJICHTHI.

3aKOHOMEPHOCTHU MOBEJICHUS U MUTPAIIUil )KUBOTHBIX. bruosiornyeckue nHBa3MM 4yKepOIHBIX BUJIOB.

JdemoncTpanuu

[Toprper: Ix. Y. XatunHCOH.

Tabnuibl ¥ cXeMbl: « IKOJOTUUECKHE XapPAKTEPUCTUKU MOMYISIuny, «IIpocTpaHCTBEHHAsI CTPYKTYpa
nonymsauuny, «Bo3pacTHele nupamuabl nonynauuny, «CKOPOCTh 3aceNeHus TOBEPXHOCTH 3eMIn
Pa3IMYHBIMU OpraHu3Mammn», «Mojenp skosornyeckor Humu Jix. M. XatauHcoHay.

ObopynoBanue: repbapun pacTeHUM, KOJUICKITUU )KUBOTHBIX.

JlabopaTopnas padora «l[IpucrnocoOneHus ceMsH pacTeHUN K pacCeICHUIO.

Tema 9. Jkoj10rus cO001IECTB. IKOJIOTHUECKHE CHCTEMBbI.

CooOmiecTBa opraHnn3MoB. buoiieHo3 u ero cTpykTypa. CBsi3u MeXIy OpraHu3MaMu B OHOIIEHO3E.

Okocuctema kak oTkpbiTas cuctema (A. JIkx. Tencnu). dyHKUIMOHANbHBIE OJOKH OPraHU3MOB B
9KOCHUCTEME: TIPOYIICHTHI, KOHCYMEHTHI, peayleHThl. Tpoduueckue ypoBHH. Tpoduyueckue menu u CETH.
AbGuotnueckue 010ku 3KocucTeM. [1ouBbI U Wbl B 3KocHucTeMaxX. KpyroBopoT BEIIECTB U MOTOK DHEPTUH B
AKOCHCTEME.

OcHOBHBIE TOKa3aTeIN YKOCHCTeMBbl. buomacca u MpomyKius. DKOJOTHYECKHE TMHUPAMUIBI YHUCET,
OMOMAacChl U YHEPIHH.

Junamuxa  sxocucmem. Kamacmpoghuueckue nepecmpoiiku. @nyxmyayuu. HampapneHHBIC
3aKOHOMEPHBIE CMEHBI COOOIEeCTB — CyKieccud. [lepBUUHBIE W BTOPHYHBIE CYKIIECCUU M WX MPUYHHEIL.
AHTpoOTIOTeHHBIE BO3JIeHCTBHs Ha cykieccuu. KimmakcHoe cooOmiecTBo. buopasnooOpaszue u moiaHOTa
KpyTroBOpOTa BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTB.



[IpupogHbie d3KOCUCTEMBI. JKOCUCmeMbl 03€p U peK. IKocucmemvbl MOpel U OKeaHo8. IKOCUCHeMbl
MYHOPp, 71ec08, Cmeneti, nyCmbulHb.

AHTpPOIIOT€HHbIE 3KOCUCTEMBI. ArposKocucTeMa. ArpoleHo3. Paznuuus MeXay aHTPOIIOT€HHBIMU U
IIPUPOJAHBIMU 3KOCUCTEMAMH.

Vpb6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteMm. ['opoackas ¢uopa u  dayna.
CunaHTpomnu3anus ropoJckoil ¢ayHbl. buonormueckoe M XO03sSHCTBEHHOE 3HAYEHUE arpO3KOCUCTEM MU
ypOo3KOCHCTEM.

3aKOHOMEPHOCTH (POPMUPOBAHUS OCHOBHBIX B3aWMOJICHCTBHI OpPraHW3MOB B JKOCUCTeMax. Poub
KackaoHo2o s¢hghexkma u 6u008-30upuxamopos (Kuouesvix 6udo8) 6 @OYHKYUOHUPOBAHUU IKOCUCTIEM.
IlepeHoc sHEprun M BEIIECTB MEXKAY CMEKHBIMU HKOCUCTEMAMU. Y CTOMYMBOCTh OPraHU3MOB, MOMYJIALUN U
9KOCHCTEM B YCIIOBUSX €CTECTBEHHBIX U AHTPOIIOT€HHBIX BO3JAEHCTBUIA.

Mexanusmbl  6030eticmeuss 3a2pA3HeHUll PA3HLIX MUNO08 HA CYOOP2AHUSMEHHOM, OpP2AHU3MEHHOM,
NONYIAYUOHHOM U IKOCUCIEMHOM YPOGHAX, OCHOBblI IKOJIO2UUECKO20 HOPMUPOBAHUS AHMPONOSEHHO20
6o30eticmeusi. MeToJ0J0T sl MOHUTOPUHIA €CTECTBEHHBIX M aHTPOIIOI'€HHBIX SKOCHCTEM.

JdemMoHcTpanuu

IToprper: A. JIx. Tencau.

Tabmuuet u  cxembl: «CTpykTypa OHOLEHO3a», «DKOCHCTEMa UIMPOKOJIMCTBEHHOIO JIEcay,
«JKocucTeMa XBOMHOTO jeca», «DyHKLIMOHAJIbHBIE TIPYIIBl OPraHU3MOB B 3KocucTteMe», «Kpyrosopor
BEIIECTB B dKocucTeMey, «Llenn nmutanus (macTOUIIHAs, NETPUTHAS)», « DKOIOTUYECKAs MUPAMUIA YHUCEI»,
«DKoJornuyecKas nmupaMmuaa Onomaccer», «IKOJOTHYECKasi MUpaMuia dHeprum», «O0pazoBaHue 00I0TaY,
«IlepBuunas cykueccus», «BoccTtaHoBiIeHHE Jieca MOCie MoXapa», «IKOCUCTEMA 03epay», «ATPOLEHO3»,
«KpyroBopoT BelecTB U MOTOK SHEPIHH B arpoleHosey, «IIpumepsl ypOoskocucTem».

ObopynoBanue: repOapuu pPacTeHH, KOJUICKIIMM HACEKOMBIX, dydela MTHI[ U 3Bepei, repdapuu
KYJIbTYPHBIX U JJUKOPACTYLIUX PACTEHUN, aKBAPUYM KaK MOJIENIb SKOCUCTEMBI.

IIpakTnueckas padora «/3ydyeHue u onrcanue ypoo3KOCHUCTEMBI».

JlaGopaTtopHas padora «/3ydyeHue pa3HOOOpa3us MEJIKHX MOYBEHHBIX YJICHUCTOHOTHUX B pa3HBIX
9KOCUCTEMAX».

IKCKypeus «IKCKypCcHsl B TUIIMYHBIN OHoreoeHo3 (B 1yOpaBy, Oepe3HsIK, eJIbHUK, Ha CYXOA0IbHBIN
WM IOWMEHHBIH JIyT, 03€p0o, 6070TO)».

JKCKYpeust «IKCKYpCHs B arpOKOCUCTEMY (Ha TOJI€ WIM B TEINIUYHOE XO3HCTBO)».

Tema 10. Buocdepa — rnodanbHast IKocucTeMa

buocdepa — obOmemnanerapHas o6ojiouka 3eMIIH, TJ€ CYIIECTBYET WM CYIIECTBOBala >KU3Hb.
Paszputue mpencraeinenuit o Ouochepe B Tpymax 3. 3rocca. Yuenue B. U. Bepnanckoro o Ouocdepe.
O6nactu 6uocdeps! u €€ coctas. XKuBoe BemecTBo 6Mocdepsl U ero QyHKIUH.

3aKOHOMEpPHOCTH  cyliecTBoBaHUs Ouocdepbl. OcobeHHOCTH Ouocdepbl Kak TriI00anbHON
sKocucTeMbl. /[luHamuueckoe paBHOBecue B buocepe. KpyroBopoTs! BemiecTs 1 OMOre0OXMMHUUECKHUE IUKITBI
(yraepona, azota). PUTMUYHOCTB sIBIEHMI B Guocdepe.

3oHanbHOCTh OHMOchepnl. [lonstue o 6uome. OcHOBHblE OMOMBI CYIIM: TYHJIpa, XBOWHBIE Jeca,
CMeIllaHHble M HIMPOKOJINCTBEHHBIE Jieca, CTEMH, CaBaHHbBI, MYCTHIHH, TPOIMUYECKHE JIeCca, BHICOKOTOPBS.
Knumat, pacTUTenbHBINH U )KMBOTHBIM MUP OMOMOB CYIIIH.

CrpykTypa 1 GYHKIHS KUBBIX CUCTEM, OLIEHKA UX PECYPCHOTO MOTEHIMaNa U OMOCHEPHBIX (PYHKITUIA.

JdemMoHcTpanuu

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

Tabmuubr u cxembl: «I['eochepsr 3emnny», «KpyroBoport azora B mpupoae», «KpyroBopot yriepoaa B
npupoje», «KpyroBopor kuciopoja B npupoze», «KpyroBopor Boasl B mpupoae», «OCHOBHbIE OHOMBI
cymm», «KinnmaTtuueckue nosica 3emnm», «Tynnpa», «Taiiray, «Cmernannslii gecy», «LInpoKoInCTBEHHBIH
necy, «Crenby, «CaBanHay, «Ilycteiasny, « Tpornuyueckuii gecy.

ObopynoBanue: repoapur pacTeHUN pa3HbIX OMOMOB, KOJUIEKITUH KHBOTHBIX.

Tema 11. YesioBek U OKpy:Kaomas cpeaa



DKOJIOTHYECKUE KPHU3UChI M WX TpUYMHBL Bo3zaeicTBue uenoBeka Ha Ouocdepy. 3arps3HeHHe
BO3AYyIIHOU cpeabl. OXpaHa Bo3ayxa. 3arpsi3HeHUuEe BOAHOU cpeabl. OXpaHa BOJHBIX pecypcoB. Paspyiienue
nouBsl. OXpaHa MOYBEHHBIX pecypcoB. 3MeHeHue kiuMmara.

AHTpPONIOTEHHOE BO3JICUCTBUE HA PACTUTENbHBIA M KUBOTHBIM Mup. OXpaHa pacTUTEIBHOTO U
KUBOTHOrO Mupa. OCHOBHBIE NPUHIUIBI OXpaHbl Mnpupoabl. Kpacuble kHuru. Ocobo oxpaHsieMble
npupoaasie Tepputopun (OOIIT). boranndeckue caapl ¥ 300JI0THYECKUE TTAPKH.

OcCHOBHBIE TPUHIMUIBI YCTOMYMBOTO pa3BUTUSA 4YEJIOBEUECTBA U MNpuUpoAbl. PanumonainbHOe
MPUPOJIOTIONB30BAHNE U COXpPAHEHUE OMOJOrMYecKoro paszHoobOpasust 3emuu. OOmMe 3aKOHOMEPHOCTH
rJI00AMBHBIX JKOJOTHYECKMX Kpu3ucoB. (OCOOCHHOCTH COBPEMEHHOTO KpH3UCAa U €ro BEpOSTHBIC
MIOCJIE/ICTBHSL.

Pa3BuTne METOZOB MOHUTOPMHIA pa3BUTUS OINACHBIX TEXHOI€HHBIX IpoueccoB. CucmemHvle
uccned06anuss nepexooa K pecypcocbepecarowell U KOHKYPEeHmMOCnocoonou suepeemuxe. buonocuueckoe
pasnoobpasue u obuopecypcvl. Hayuonanvuvle ungopmayuonnvie cucmemvl, obecnewusaroujue 00Cmyn K
uHgopmayuu no cocCmosiHuO OMOenbHbIX 8U008 u Kkocucmem. OCHOBbL IKopeaburUmMayuu 3Kocucmem u
€cnocobos 60pbbOBL ¢ buonospexcoeHusMU. Pekoncmpykyus MOPCKUX U HA3EMHBIX IKOCUCTEM.

JdemMoHcTpanuu

Tabmuipr u cxembl: «3arpsisHeHHe aTtMocdepwl», «3arps3HeHue ruapochepsr», «3arps3HeHHe
nouBb», «llapHukoBbid 3PdexT», «Ocobdo oxpaHseMble NPUPOIHBIE TeppUTOpHM», «Mozjenu
YIPaBISEMOT0 MUPay.

Ob6opynoBanue: Qororpaguu OXpaHIEMBIX pAcTCHHW W KUBOTHBIX KpacHoil kHurm Poccuiickoii
Oenepanun, KpacHoi KHUTH perroHa.

IUVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHA ITPOI'PAMMABI 110 BUOJIOT'HH HA YPOBHE
CPE/THEI O OBLIIETIO OFPA30BAHUA

JIMUHOCTHBIE PE3YJIbTATHBI

OI'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOEHHUS OOYYAIOIIMMHUCSA MPOrpaMM
cpeaHero obmiero 00pa3oBaHus: TMUYHOCTHBIE, METAIIPEIMETHBIC U MPEIMETHBIE.

B cTpykType TUYHOCTHBIX pe3yabTaTOB OCBOCHHS MPOrPAMMBI 110 OMOJIOTHUU BBIJCIICHBI CIEIYIOIINE
COCTaBJISIIOLINE: OCO3HAHME OOYYAIOIIMMHUCA POCCUHCKON Tpa’kKIaHCKOW HAEHTHUYHOCTU — TOTOBHOCTU K
CaMOpPa3BUTHIO, CAMOCTOSITENILHOCTH U CaMOOMPEIEICHUIO, Haluyue mMomugayuy K OOy4eHUIO0 OHOJIOTHH,
yeneHanpasiieHHoe paszéumue BHYTPEHHUX YOEXKICHHMHM JHMYHOCTH HAa OCHOBE KIIIOUEBBIX IIEHHOCTEH U
UCTOPUYECKUX TPAJAULIUN pa3BUTUSL OMOJIOTUYECKOIO 3HAHUS, 2OMOBHOCMb U CHOCOOHOCMb 00YyYatOIIUXCsl
PYKOBOJICTBOBAThCSI B CBOEH JIEATEIILHOCTH 1IEHHOCTHO-CMBICIIOBBIMU YCTaHOBKAMH, MIPUCYITUMU CUCTEME
OuoI0THYecKoro 00pa3oBaHus, Haluuue NPAsoCO3HAHUS IKOIOTUYECKON KYIbTYPBI, CHOCOOHOCMU CINABUMb
LEJU ¥ CTPOUTH KU3HECHHBIE TUIAHBI.

JIM4HOCTHBIE PE3yJIbTaThl OCBOCHUS MPOTPaMMBbI IO OMOJIOTHU JOCTUTAIOTCS B €IUHCTBE YUCOHOU U
BOCITUTATEIHHON NEATEIbHOCTH B COOTBETCTBUHM C TPAAUIIMOHHBIMU POCCUMCKUMHU COITMOKYJIBTYPHBIMH,
HUCTOPUYECKIUMH U TyXOBHO-HPABCTBEHHBIMH IIECHHOCTSIMU, IPUHATHIMU B OOIIECTBE MPaBUIAMHU U HOPMAMHU
MOBE/ICHUS U CIIOCOOCTBYIOT MpolleccaM CaMOIO3HaHMs, CaMOBOCIUTAHUS U CaMOPa3BUTHUSA, PA3BUTHUA
BHYTPEHHEHN TMO3UIMN JTMYHOCTH, MATPUOTHU3MA U YBAXKEHHUS K 3aKOHY M MPABOIOPSIIKY, YEIOBEKY Tpyaa U
CTapuIeMy IOKOJIEHHIO, B3aHMMHOIO YBaXK€HHs, OEpeKHOTO OTHOIIEHHS K KYJbTYpPHOMY HAcCJEIUI0 U
TpaJuLMsIM MHOTOHALIMOHAJIBHOTO Hapoaa Poccuiickon denepannn, NpUPOAE U OKPYKAIOLIEH cpelie.

JIM4HOCTHBIE Pe3yabTaThl OCBOCHUS Y4eOHOTO MpenmMera «buonorusy A0KHBI OTpakaTh TOTOBHOCTH
U CIIOCOOHOCTh O0y4aromiuxcs pyKOBOJICTBOBAThCS C(HOPMHUPOBAHHON BHYTPEHHEN IMO3ULIMEN JMYHOCTH,
CHUCTEMOH IIEHHOCTHBIX OpHEHTAIl{, TO3UTHUBHBIX BHYTPEHHHUX YOCXKICHHH, COOTBETCTBYIOIIHNX
TPAAUIIMOHHBIM [EHHOCTSIM POCCHUHCKOrO OOIIecTBa, pacIIUpeHHe JKU3HEHHOTO OMbITa U  OIbITa
NEeSATEIbHOCTH B IPOLIECCE pealii3allid OCHOBHBIX HaNpaBJiI€HU BOCIUTATEIBHON JE€ATEITbHOCTH, B TOM
quclie B YaCTH:

1) rpa:kIaHCKOro BOCIIMTAHMA:



c(OPMHUPOBAHHOCTH I'PaXAAHCKON MO3UIIMK O00YYaIOIIerocsi Kak aKTUBHOT'O M OTBETCTBEHHOT'O 4JIEHA
POCCHICKOTO 00IIIeCTBA;

OCO3HAaHWE CBOMX KOHCTHTYIIMOHHBIX MIPAaB U 00s13aHHOCTEH, YBaXXECHHIE 3aKOHA U MTPABOIIOPSIKA;

TOTOBHOCTh K COBMECTHON TBOPUYECKOH AESITETHLHOCTH MPHU CO3JAHUH YYCOHBIX MPOCKTOB, PEIICHUH
y4eOHBIX U MO3HABATEIbHBIX 33/1a4, BHITOJIHEHUU OUOJIOTMUECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH ONpPENENSITh COOCTBEHHYIO MO3UIUIO IO OTHOIICHHIO K SBJICHUSIM COBPEMEHHOMN JKU3HU
1 OOBSICHATH €&;

YMEHHE YYHTHIBATH B CBOUX JCUCTBHUIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO B3aUMOJICHCTBUS JTIOCH C
pa3HbIMH YOKICHUSIMH, KYIbTYPHBIMU IIEHHOCTSIMU M COLIUAIBHBIM MOJ0XKECHHEM;

TOTOBHOCTh K COTPYJHUYECTBY B MPOIECCE COBMECTHOI'O BBIMOJIHEHUSI Y4EOHBIX, TO3HABATENbHBIX U
HCCIIeIOBATENLCKUX 33]1a4, YBAKHUTEIHLHOTO OTHOIIICHUSI K MHCHHIO ONIIOHEHTOB MPHU OOCYKACHUH CIIOPHBIX
BOIIPOCOB OMOJIOTHYECKOTO COICPKAHUS;

TFOTOBHOCTh K T'YMaHUTapHOU U BOJIOHTEPCKOU JEATEIbHOCTH;

2) NIaTPUOTHYECKOI0 BOCTIMTAHMS:

c(hOPMHUPOBAHHOCTh POCCHICKON TPAKIAHCKOW HJICHTUYHOCTH, MATPHOTU3MA, YBAKECHUS K CBOEMY
HapOAy, YyBCTBA OTBETCTBEHHOCTU mnepen PoauHoM, ropnoctu 3a CBOM Kpai, cBoro PonnHy, CBOM SI3BIK U
KYJIbTYpY, IPOILIOE U HACTOSIIIEE MHOIOHALIMOHAIILHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOLIEHUE K MPUPOAHOMY HACJIEAMIO U IMAMITHUKAM MPUPOJIbI, JOCTUXKEHUSIM Poccuu B
HayKe, UICKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/IE;

CIIOCOOHOCTh OIICHMBATh BKJIQJ POCCHMCKHX YUYEHBIX B CTAHOBJICHHE M pPAa3BUTHEC OHOJIOTHH,
MOHUMAaHUS 3HAueHUs1 OMOJOTMHM B MO3HAHWU 3aKOHOB MPUPOJBI, B KU3HHM YEIOBEKA U COBPEMEHHOTO
00I11eCTBA;

uaciHas yOeKIEHHOCTh, TOTOBHOCTh K CIYXEHHUIO W 3amuTe OTedecTBa, OTBETCTBEHHOCTH 3a €ro
cyas0y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HaHUE AYXOBHBIX IEHHOCTEN pOCCUICKOr0 HApOa;

c(hOpPMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITHYECKOTO ITOBEICHHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYaIlMI0O U TPUHUMATH OCO3HAHHBIC PEIICHHS, OPUEHTUPYACh Ha
MOpPaJIbHO-HPaBCTBEHHbIE HOPMBI U IIEHHOCTH;

OCO3HaHHWE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMYMUBOTO OYAYIIIETO;

OTBETCTBEHHOE OTHOILIEHHUE K CBOMM POAMUTENSAM, CO3JAHUIO CEMbU Ha OCHOBE OCO3HAHHOT'O MPUHSITHUS
LIEHHOCTEN CEMENHOM KU3HH B COOTBETCTBUHU C TPAAHLIMAMU HapoaoB Poccuu;

4) 3cTEeTUYECKOr0 BOCTIUTAHMS:

ACTETUUYECKOE OTHOIICHHE K MUPY, BKIIOYAs CTETUKY ObITa, HAYYHOTO U TEXHUYECKOTO TBOPYECTBA,
CropTa, Tpy/Ja, OOIIECTBEHHBIX OTHOIICHHIA;

MMOHUMAaHUE SMOITMOHAIIBHOTO BO3JACHCTBUS KUBON IPUPOBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAaMOBBIPQKEHUIO B Pa3HBIX BHJIaX HCKYCCTBA, CTPEMJICHHE NPOSABISATH KayecTBa
TBOPYECKOH JIMUHOCTH;

5) ¢usuyeckoro BocnuTaHUS, (GOPMHPOBAHMS KYJbTYPbl 310POBbS H 3MOLHUOHAJIBLHOIO
0J1aronosy4us:

MMOHMMAaHKE U peau3alus 30pOBOro U Oe30MacHOTr0 00pasa KU3HH (3I0pOBOE MUTAHUE, COOIIOICHUE
TUTUEHUYECKUX MPaBUI M HOPM, cOATaHCUPOBAHHBIN PEKUM 3aHITHHA U OTABIXA, PETyIsApHas (u3nueckKas
AKTUBHOCTH), O€PEKHOTO, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (PH3UYECKOMY U
MICUXHYECKOMY 3/I0POBBIO;

MOHMMaHWE IIEHHOCTH TMPaBWJI HMHIWBUIAYaTbHOTO M KOJUICKTHBHOTO OE€30MacHOTO IOBEACHUS B
CUTYALUSIX, YTPOXKAIOUIUX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAHUWE MOCTEACTBUN M HEMPUATHSI BPEIHBIX MPHUBBIUCK (YMOTPEOICHUS AIKOTOs, HAPKOTHUKOB,
KYpEHHUs);

6) TPy10BOr0 BOCIMTAHMSA:



TOTOBHOCTb K TPY/Y, OCO3HAHHE IIEHHOCTH MacTepPCTBa, TPYAOI00NE;

TOTOBHOCTh K AKTHBHOW JEATCIBHOCTH TEXHOJOTHYECKOH M COIHMAJIbHOW HANpaBICHHOCTH,
CHOCOGHOCTB HHULIUUPOBATH, IIJIAHUPOBATH U CAMOCTOATCIIBHO BBIIIOJIHATH TAKYIO JCATCIIBHOCTD,

HHTEpeC K pa3inyHbiM chepam mpodeCCHOHATBLHON ACSATEIbHOCTH, YMEHHE COBEPINATh OCO3HAHHBIN
BBIOOp OyayIiei mpodecchu U peaan30BbIBaTh COOCTBEHHBIC YKU3HEHHBIC TUIAHBbI,

TOTOBHOCTb U CITIOCOOHOCTh K 00pa30BaHHIO U CaMOOOPa30BAHUIO HA TIPOTSKEHUH BCEH KHU3HU;

7) 3K0JIOrHYeCKOr0 BOCIIUTAHUS

9KOJIOTMYECKH 11e1ecO00pa3HOe OTHOUICHUE K MPUPOJIE KaK MCTOYHUKY JKU3HU Ha 3emiie, OCHOBE ¢
CYILIECTBOBAHUS;

MOBBIIICHUE YPOBHS 3KOJIOTHYECKOW KYJIBTYPbI: PUOOPETEHHE ONbITA IJIAHUPOBAHHUS MOCTYIKOB U
OLICHKH MX BO3MOXHBIX IIOCJICICTBUN JIJIs1 OKPYXKAIOLIEH CPEIbL;

OCO3HaHUE TII00aJIBHOTO XapaKTepa 3KOJIOTUYECKUX MPOOIIEM U IyTei UX pelICHMS;

CIIOCOOHOCTh KCIIOJB30BaTh IMPHOOpETacMble TPU HM3YYCHHH OHOJIOTHH 3HAHMS W YMCHHS MpPH
pEeLIeHUH TPOOJIEM, CBA3aHHBIX C PAIMOHAIBHBIM IPUPOIOIOIBL30BaHHEM (COOIIOICHUE TIPABHII TOBEACHHSI
B TIPUPOJIC, HANPABJICHHBIX HAa COXPAaHCHHE DPABHOBECHS B DKOCHUCTEMAax, OXpaHy BHJIOB, JKOCHCTEM,
ouochepsl);

AKTHBHOE HENPHUATHE NCUCTBHM, NPUHOCSIIUX BpEI OKPYXKAIOIICH MPUPOTHON cpejie, yMEHHE
[POTHO3UPOBATh HEOJIArONPHUATHBIE 9JKOJOTHYCCKHE TOCIEACTBUS MPEANPUHUMACMBIX ICHCTBUE U
pe0TBpaIIaTh uX;

HaJIMYHUEC PA3BUTOTIO 3KOJIOTMYCCKOI'O0 MBIIIJICHUA, IKOJIOTUYECKOU KYJBbTYPBI, OIlbITa ACATCIIbBHOCTU
9KOJIOTMYECKOM HAIPABICHHOCTH, YMEHHS PYKOBOJCTBOBATHCS MMHU B IMO3HABATEILHON, KOMMYHHKATHBHOMN
U COIMAJIbHOW MPaKTHKE, TOTOBHOCTH K YYacCTHIO B MPAKTHYECKOW JAEATCIBHOCTH 3SKOJOTHYECKOM
HaIpaBJICHHOCTH;

8) HeHHOCTH HAYYHOT0 MO3HAHMS

cOpPMHUPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTUS HAYKU U
OOIIIECTBEHHOM MPAaKTHKH, OCHOBAHHOTO HA THAJIOre KYJIbTYP, CIIOCOOCTBYIOIIET0 OCO3HAHUIO CBOCTO MECTa
B [IOJIUKYJIBTYPHOM MUDE;

COBCPUICHCTBOBAHUEC SI3BIKOBOM W YHTATEILCKOHU KYJBTYPBI KaK CpEACTBa B3aI/IMOH€I\/’ICTBI/I$[ MCXKIY
JIFOJIBMHU Y TIO3HAHUS MUPA;

MOHUMaHKE CIeU(PUKN OMOIOTHU KaK HAyKH, OCO3HAHUS e€ poiu B (DOPMUPOBAHHH PAIIHOHAILHOTO
HAYYHOTO MBIIIICHHS, CO3JIaHUH IEJIOCTHOTO MPEJICTABICHUS 00 OKPY)KAoIIeM MHpPE KaK O CIUHCTBE
MPUPO/BI, YEJIOBEKa W OOIIeCTBa, B IO3HAHUU MPHUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHuu MpodieM
COXpaHECHHS TPUPOJHOTO PABHOBECHS;

yOSXKIEHHOCTh B 3HAYMMOCTH OHWOJIOTHH JUISI COBPEMEHHOW IMBWIIM3AIMU: OOECHeUeHHs] HOBOTO
YPOBHA pa3dBUTHUA MCAHULWHBI, CO3JAHUC MEPCIICKTUBHBIX 6HOTCXHOJ’IOFI/II7[, CIIOCOOHBIX pemiaTth pECYpCHBIC
HpO6HeMBI Pa3sBUTHUA YCJIIOBCUYCCTBA, MOUCKA HYTeﬁ BbIXOJa U3 rJ100aJIbHBIX JKOJIOTMYECKUX np06neM u
o0ecreyeHus nepexo/ia K yCTOWYMBOMY Pa3BUTHIO, PAI[OHATBHOMY UCIIOJIb30BaHUIO TPUPOIHBIX PECYPCOB
1 (OPMHPOBAHUIO HOBBIX CTaHAAPTOB YKHU3HU;

3aMHTEPECOBAHHOCTh B TOJYyYEHUH OMOJIOrMYECKUX 3HAHUM B LEJSIX MOBBIIEHUS OOIIeH KyIbTYpHI,
€CTECTBEHHO-HAYYHON I'PaMOTHOCTH, KaK COCTaBHOM 4acTH (YHKIIMOHAJIBLHOW TPAMOTHOCTH O0y4aroluxcs,
(bopMHUpyeMOii TP U3YUECHUH OHOJIOTHH;

MOHUMAaHKWE CYITHOCTH METOJIOB MO3HAHHS, MCIOJIb3yEMbIX B €CTECTBCHHBIX HAyKax, CIIOCOOHOCTH
HCIIOJIB30BAaTh IIOJIYy4ac€MbIC 3HAHUA [JI1 aHalu3a H OOBSICHEHUS SIBICHUI OKpyXaromero MHupa Hu
MPOUCXOAAIINX B HEM I/ISMCHeHHﬁ, YMCHHUE O€J1aTh 000CHOBaAHHBIE 3aKIIOYEHU Ha OCHOBE HAay4YHBIX q)aKTOB
Y UMEIOIIUXCS IAHHBIX C IEJBIO TIOJTYUYEHUS IOCTOBEPHBIX BBHIBOJIOB,;

CIOCOOHOCTh CaMOCTOSTEIBHO HCIIOJBL30BaTh OHMOJIOTMYECKHE 3HAHWS Ui pPElIeHUs mpolieM B
PCAIBHBIX )XKU3HCHHBIX CUTYyallUAX,

OCO3HAHHWE IICHHOCTH HAy4YHOW JCSATEIBHOCTH, TOTOBHOCTH OCYIIECTBIIATH TPOEKTHYIO U
HCCICO0BATCIIbCKYIO ACATCIIBHOCTE HHAUBHUAYAJIbHO U B I'PYIIIIC,



TOTOBHOCTh U CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHHI0 U CaMOOOpPa30BaHUIO, K AKTHUBHOMY

MOJIYYEHHUIO HOBBIX 3HAHUH MO OMOJIOTHH B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTSIMH.
METAINIPEJMETHBIE PE3YJIbTATHI

MeTtanpeaMeTHble Pe3yNIbTaThl OCBOCHHUS Y4eOHOTO mpeamera «bHONOTHsS» BKIIOYAIOT: 3HAYUMBIC
mwigs  GOPMUPOBAHMUS  MHPOBO33PEHUS  OOYYAIOIIMXCS  MEXKAUCUMUILUTUHApHBIE  (MEXIIPEIMETHBIC)
OOIIeHAYYHbIE TOHSATHUS, OTPa)KArOIIME IEJIOCTHOCTh HAYYHOW KapTUHBI MHpa U CHenu(uKy METOJ0B
MO3HAHUS, UCIOJB3YeMbIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, JHEPTHs, SIBICHUE, IMPOIECC, CUCTEMA,
Hay4yHBIA ()aKT, TPUHIUN, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHsI, HUCCIICOBaHHME, HAOJIIOACHHE,
U3MEpEHHUe, OKCIePpUMEHT U Jpyrue); yHHUBEpcalbHble Yy4yeOHble JeiCTBUS  (IIO3HABaTENbHbIC,
KOMMYHHMKAaTHUBHBIE, PETYIATUBHBIE), obecrneunBaronue GopmupoBanue (yHKIIMOHAILHOW IPAMOTHOCTU U
COLIMAJIbHOW KOMITETEHIIMH OOYYarOIIMXCS; CIHOCOOHOCTh OOYYaIONIUXCsl HCIOJIB30BaTh OCBOCHHBIE
MEXIUCIUIUIMHAPHBIC, MHPOBO33PCHUECKUE 3HAHWS W  YHHUBEpCaJdbHbIC y4eOHBIC JICUCTBUA B
M03HABATEIBHON M COIUAILHOM MPAKTHUKE.

B pesynpraTe n3ydeHus OMOJIOTMM Ha YpOBHE CpEAHEro oOIero oOpa3oBaHHs y 00YyYaroIIerocs
OyayT chOpMHUpPOBaHBI TO3HABATEIIBHBIE YHUBEPCAIbHBIC Y4YeOHbIC JIEHCTBUS, KOMMYHHUKATHBHBIC
VHUBEpCaJIbHbIC Y4YeOHBIC NICHUCTBUS, PETYJISTHBHBIC YHHBEpPCAJIbHBIC YYCOHBIC NEHCTBHUS, COBMECTHAS
NeSITeNIbHOCTbD.

MertanpeameTHble pe3ysbTaThl OCBOEHHUS IMPOTPaMMBI CpEIHEro oOIero o0pa30BaHUS JIOJKHBI
OTpaXkaTh:

OBy1aieHNe YHMBEPCAJIBLHBIMH YU€OHBIMH MO3HABATEIbHBIMH J1€HCTBUSIMU:

1) 6a3oBbIe JOrHYECKHE TeHCTBHS:

CaMOCTOSITENILHO (POPMYTUPOBATEH U aKTyaIH3UPOBATh IPOOIIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;

WCIIOJIb30BAaTh TIPH OCBOCHHHM 3HAHWK TNPUEMBI JIOTUYECKOTO MEBIIIICHUS (aHamu3a, CHUHTE3a,
CpaBHEHHsI, KIacCU(PHUKAIMK, O00O0OIIEHHs), PAaCKPhIBATh CMBICI OMOJIOTHYECKUX MOHATHH (BBIACIATH WX
XapaKTepHbIC IPU3HAKH, YCTAHABIUBATH CBS3U C IPYTHMH ITOHATHSIMH);

OTpeAeNATh LENH JAEATEIbHOCTH, 3a7aBas MapaMeTpbl U KPUTEPUHM WX JOCTHIKEHHS, COOTHOCHTH
PE3yNbTaThl AEATENBHOCTH C TOCTABIICHHBIMU IEJISIMH;

WCIIOJIb30BaTh OMOJIOTHYECKHE MTOHATHS IS OOBSICHEHUS (DAKTOB U SIBIICHUH JKUBOUW TIPUPO/IBI,

CTPOUTH JIOTHYECKHE pPACCYXKICHUs (MHIyKTUBHBIC, JEAYKTHBHBIC, I10 AaHAJOTHH), BBISBIATH
3aKOHOMEPHOCTH U MTPOTUBOPEUHS B pACCMATPUBAEMBIX SBIECHUSAX, (DOPMYIHPOBATH BHIBOABI U 3aKIIOUYCHHUS,

MPUMEHSITh CXEMHO-MOJIETIbHBIE CPECTBA TSl IPEICTABICHUS CYIIECTBEHHBIX CBS3€i 1 OTHOILICHHI B
M3y9aeMbIX OMOJIOTHUECKUX OOBEKTaX, a TaKKe MPOTHBOPEUU Pa3HOTO PO/, BBIIBICHHBIX B Pa3IUYHBIX
WH()OPMAIMOHHBIX HCTOUYHUKAX;

pa3zpabaThiBaTh MJIAH pEIIEHUS MNPOOJIeMbl C YYETOM aHalIM3a HMMEIOIMIMXCS MaTepUaabHBIX U
HeMaTepuaIbHBIX PECypCOB;

BHOCUTH KOPPEKTHBBI B JESATCIHOCTH, OICHHBATH COOTBETCTBUE PE3YyJbTATOB IEJSIM, OIICHUBATH
PUCKH TIOCIIACTBHIA e TSIILHOCTH,

KOOPJIUHHUPOBATH U BBHIMOIHITH PabOTY B YCIOBUSAX PEaIbHOTO, BUPTYAIbHOTO M KOMOMHUPOBAHHOTO
B3aMMO/ICICTBUS;

pa3BHUBaTh KPEATUBHOE MBIIIICHUE IPU PEIICHUH KU3HCHHBIX TTPOOJIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKHE TeHCTBHUS:

BIIA/IETh HaBBIKAMH YUeOHO-HCCIEN0BATENBCKOW M IPOEKTHOM EATEeIHbHOCTH, HABBIKAMH Pa3pelIeHus
mpo0sieM, CIIOCOOHOCTHI0O M TOTOBHOCTBIO K CAMOCTOSATEILHOMY MOHMCKY METO/OB PEIICHUS MPAKTUYECKUX
3aJ1a4, MPUMECHECHHIO PA3TUYHBIX METOJIOB TIO3HAHHS,

WCIIOJIb30BATh PA3JIMYHBIC BUIBI JACSITCILHOCTH IO IMOJTYICHHIO HOBOTO 3HAHUS, €r0 HHTEPIPETAIUH,
MpeoOpa3oBaHUI0O W TPUMEHEHUI0 B YYEOHBIX CHUTYyallUsX, B TOM YHCJIE€ TPU CO3JAaHUHM Y4EOHBIX H
COLIMAJILHBIX MPOEKTOB;

(hopMHPOBATh HAYYHBIN TUI MBIIUICHHS, BIAJIETh HAYIHOW TEPMHUHOJIOTUEH, KITFOYSBBIMU MTOHATHIMHE
1 METOJIaMH;



CTaBUTh U (HOPMYIHUPOBATh COOCTBEHHBIE 3a/laul B 00pa30BaTENIbHOM JESATENbHOCTH U YKU3HEHHBIX
CUTYaIUsIX;

BBISIBIISITh TIPUYMHHO-CIICJICTBEHHBIC CBS3M M aKTyaJU3UpOBaTh 3a7ady, BBIABUraTh THIIOTE3Yy €€
peleHus, HaxXOIUTh ApPryMEHTHl JUIsl JO0Ka3aTelbCTBA CBOMX YTBEP)KICHHUU, 3a/laBaTh MapaMeTpbl M
KPUTEPUHU PELICHUS;

aHAJIM3UPOBATh IOJTYYCHHBbIE B XOJ€ pEIICHUs 3a7auyd pe3ysbTaTbl, KPUTUYECKU OLIEHHWBATH HX
JIOCTOBEPHOCTb, IPOTHO3MPOBATH U3MEHEHNE B HOBBIX YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CHTYallUsM, OLEHHUBATH IPUOOPETEHHBIN OIBIT;

OCYIIECTBIISITh  LIEJICHANPABICHHBIA IMOMCK IMEpeHoca CpelICcTB U CrIoco0OB  JECTBUS B
npodeccuoHaNbHYIO Cpeny;

YMETh MIEPEHOCUTD 3HAHUS B I03HABATEIBHYIO M MPAKTHUECKYIO 001aCTH KU3HEACITEIbHOCTH;

YMETh HHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTe;

BBIIBUTATh HOBbIE WJEU, MpeasiaraTb OpUTMHAJIbHBIE MOAXOAbI U PEIICHUS, CTaBUThb MPOOJIEMBI U
3aJlauu, JOMYCKAIOILIUE aJIbTEPHATUBHBIC PEIICHHUS.

3) paGora ¢ nngopmanmeii:

OpPUEHTHPOBATLCS B Pa3IMYHbIX HCTOYHHMKAX HHPOpMAIMM (TEKCTe y4eOHOro MocoOusi, Hay4HO-
MOMYJISIPHOM JTUTEpaType, OMOJIOTMYECKUX CJIOBapsX M CHPABOYHHKAX, KOMIIBIOTEPHBIX 0a3ax IaHHBIX, B
WuTepuere), aHanu3upoBaTh HMHPOPMAIMIO PA3IMYHBIX BUIAOB U (QOpPM MpEACTaBICHHS, KPUTHUYECKH
OLIEHUBATH €€ IOCTOBEPHOCTh M HEMPOTUBOPEUHBOCTb;

(GbopMyIHpOBATH 3aMPOCHl M MPUMEHSTH pa3IMYHbIE METOABI MPU MOMCKE M 0TOOpE OMOJIOTHYECKON
uH(popManuu, HeOOXOAUMOH /ISl BHIMOTHEHUS YUeOHBIX 3a7a4;

npuoOpeTaTs  ONBIT  HMCHOJB30BAaHUS  HMH(POPMAIMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJOTHUH,
COBEPIIECHCTBOBATH KYJIBTYpY aKTUBHOTO MCIIOIB30BAHUS PA3IMUHBIX MOMCKOBBIX CHCTEM;

CaMOCTOSITENTFHO BBIOMPATh ONTHUMAJIBHYIO (OPMY TNpPEACTaBICHUS OHMOIIOTHYECKON HH(MOpMaIu
(cxembl, rpaduKH, TUarpamMmbl, TAOIHIIbI, PUCYHKH U IPYToe);

WCIIOJIb30BaTh HAYYHBINA SI3BIK B KAueCTBE CpPEACTBa Mpu paboTe ¢ OMOIOTHYECKOW HH(OpMAIIHEH:
MPUMCHSITh XUMUYECKUE, (PU3MUSCKUE W MATEMaTHYCCKUE 3HAKH M CHUMBOJIBI, GopMyssl, abOpeBHUatypy,
HOMEHKJIATYpY, UCTIOIB30BaTh M MPE0OPa30BBIBATH 3HAKOBO-CHMBOJIMYECKHE CPEACTBA HATIISTHOCTH;

BJaJIeTh HAaBBIKAMU pAaCIO3HABAaHUS M 3alIUThl WHPOpPMaLWU, WHPOPMALMOHHOW Oe30macHOCTH
JTUYHOCTH.

OgJiaenne yHUBEPCAIbHBIMH KOMMYHUKATHBHBIMH e CTBUSAMU:

1) oO1enmue:

OCYILLIECTBIISATh KOMMYHMKAllUM BO BcCeX cdepax >KU3HU, aKTUBHO Y4YacTBOBaTh B JUANOre WIH
JMCKYCCHM IO CYIIECTBY OOCyXJaeMoil TeMmbl (yMEHHE 3aJaBaTh BOIIPOCHI, BBICKA3bIBaTh CYXKICHHS
OTHOCHTEIIFHO BBIMTOJHEHHUS TpPEIJiaraéMoi 3a/ladd, YYUTHIBATH MHTEPECHl M COTJIACOBAHHOCTH TTO3WIHHA
IPYTUX YYaCTHUKOB JMAJIOTA WM TUCKYCCHN),

pacrio3HaBaTh HeBepOalbHbIE CpEACTBa OOLIEHMs, MOHMMaTh 3HAYCHHE COLMAIBHBIX 3HAKOB,
MPENOCHITIOK BOBHUKHOBEHUS! KOH(DIMKTHBIX CUTYyallul, YMETh CMATYaTh KOH(QJIMKTHI M BECTH I1EPETOBOPHI;

BJIAJIETh PA3JMYHBIMU CIIOCOOAMH OOIIEHHWS W B3aMMOJCHCTBHS, MOHWMATh HAMEPEHUS APYTUX
JFO/IeH, TIPOSIBIIATh YBAXHUTEIHHOE OTHOIICHWE K COOSCETHHKY W B KOPPEKTHOH ¢dopme (GopMyrnpoBaTh
CBOU BO3pPaXKECHUS;

Pa3BEPHYTO U JOTMYHO U3J1araTh CBOIO TOUKY 3PEHUS C CIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAsI 1eSITeJIbHOCTD:

MOHWMAaTh W WCITIOJNB30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBUAYAJILHOW PaOOTHI MIPU PEUICHUN
Ouosiornyeckoii  mpoOyieMbl, OOOCHOBBIBATH  HEOOXOJMMOCTb  MPUMEHEHHsS  TPYNIOBBIX  (GOpM
B3aMMOJICHCTBHS ITPU pPeLIeHUU y4eOHOM 3ajauu;

BBIOMPATh TEMATHKY U METOIBI COBMECTHBIX JCHCTBHH C YIETOM OOIIUX HHTEPECOB M BO3MOKHOCTEH
Ka)X/IOTO WIeHa KOJUIEKTHBA;



IIPUHUMATH LIEJIM COBMECTHOM IESATEIBbHOCTH, OPTaHU30BBIBATh U KOOPAMHUPOBATH ACUCTBHA IO €€
JOCTHKEHHIO: COCTABJIATh IUIAH JEHCTBUH, paclpeesaTh pojau ¢ Y4éTOM MHEHUH Y4aCTHHKOB, O0CYXIaTh
pe3yabTaThl COBMECTHON pabOThI;

OLIEHMBATh Ka4yeCTBO CBOETO BKJIAJa M KAKIOIO YyJYacTHHKAa KOMaHABI B OOUIMHA pe3yibTaT II0
pa3pabOTaHHBIM KPUTEPUSIM;

IIpeyIaraTb HOBBIE IIPOEKTHI, OLICHUBATH UJIEU C MO3ULMHA HOBU3HBI, OPUTUHAIBHOCTH, IPAKTUYECKON
3HAYUMOCTH;

OCYILECTBIATh MO3UTUBHOE CTPATETMYECKOE IIOBEICHHUE B Ppa3JIMYHBIX CUTYaLUAX, IPOSIBISTH
TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIUATUBHBIM.

OgByajeHne yHMBEPCAJIbHBIMH PeryJsiTHBHBIMH 1eCTBUAMM:

1) camoopranmu3amnus:

UCIOJIb30BaTh OMOJOTMYECKUE 3HAHUS JJIS BBIBICHHUS MPOOJIEM W UX PEUICHHUS B KU3HEHHBIX U
Yy4eOHBIX CUTYalUsX;

BbIOMpPATh Ha OCHOBE OMOJIOIMYECKHX 3HAHUH LIEJIEBbIE M CMBICIIOBBIE YCTAHOBKU B CBOUX JAECHCTBUSIX
Y IIOCTYIIKaX I10 OTHOLIEHUIO K KMBOM IPUPOJIE, CBOEMY 30POBBIO U 30POBBIO OKPYKAIOLIUX;

CaMOCTOSITEJIbHO OCYIIECTBJIATh IIO3HABATENIbHYIO JI€ATEIbHOCTh, BBIABIATH MPOOJIEMBbI, CTaBUTh U
(bopMynHMpoBaTh COOCTBEHHBIE 331a4l B 00pa30BaATEIbHON JEATEIHOCTH U )KU3HEHHBIX CUTYalUsX;

CaMOCTOSITEJIbHO COCTAaBJIATh IUIaH peIHIeHUus MpoOieMbl ¢ Y4YETOM MMEIOLIUXCS PECypCoB,
COOCTBEHHBIX BO3MOXKHOCTEH H MPEINIOYTCHUH;

JlaBaTh OLEHKY HOBBIM CUTYaIlUsIM;

paclIMpsATh paMKU y4eOHOr0 IpeMeTa Ha OCHOBE JIMUHBIX MPEANOYTECHUIH;

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

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO U TPOSIBICHUIO IIMPOKON 3PYAMIMU B Pa3sHBIX 00IACTSAX 3HAHHM,
MIOCTOSIHHO IOBBIIIATH CBON 00pa30BaTeIbHBIN U KyJIbTYpPHBIH YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYalUsiIM, BHOCUTb KOPPEKTUBBI B JIEATEIbHOCTh, OLIEHUBATh COOTBETCTBHE
PEe3yIbTATOB LIEIISAM;

BJaJIeTh HABbIKAMM IIO3HABATEIbHOM pe(ieKcuy Kak OCO3HAHHs COBEPILIAEMBIX JeHCTBUH U
MBICIMTENbHBIX MPOLIECCOB, UX PE3YIbTATOB U OCHOBAHUH, UCIOIB30BaTh MPUEMBI Pe(ICKCHH AJIS OLCHKH
CUTYalluH, BBIOOpA BEPHOT'O PELICHMUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEIICHUS 110 UX CHUKEHHUIO;

IIPUHUMATh MOTHUBBI U apIYMEHTBI IPYTUX IIPHU aHAINU3€E PE3YNIbTATOB AEATEIbHOCTH;

3) npuHsITHE CeOsI U APYTHX:

MIPUHUMATD ce0sl, TIOHMUMasi CBOM HEJOCTAaTKU U IOCTOMHCTBA;

MIPUHUMATh MOTHBBI U a@pTYMEHTHI IPYTHX IIPU aHAINU3€E PE3yNIbTaTOB AEATEIbHOCTH;

MIPU3HABATH CBOE MPaABO U MPABO JPYTUX Ha OLIMOKHY;

pa3BUBaATh CIIOCOOHOCTh IOHUMATh MUP C MO3UIMU APYroro 4eJoBeKa.

MNPEAMETHBIE PE3YJBbTATHBI

[IpenMeTHbIe pe3yapTaThl OCBOEHUS cojepxaHus yueOHoro npeamera «buonorus» Ha yriyoaéHHOM
YpOBHE OpHEHTHpPOBaHbl Ha oOecnedeHue npoduiabHOro oOyueHusi oOywarouuxcs Ouonoruu. OHU
BKJIIOYAIOT: crienuduyeckue JUisi OMOIOTUN HayuyHble 3HAHUS, YMEHHS U CIIOCOOBI AEHCTBUI 10 OCBOCHHMIO,
MHTEpIpEeTallud U NMPeoOpa3oBaHHUIO 3HAHUWM, BHUJBI JEATEIBHOCTH IO MOJIYYEHUIO HOBBIX 3HAHUM U UX
MPUMEHEHUIO B DPAa3MYHBIX Y4YeOHBIX, a TaKKe B peaJbHBIX >KU3HEHHbIX cuTyanusx. [IpenMerHbie
pe3yabTaThl IPEACTABIEHBI 110 TOJaM U3Y4YEHUS.

[IpenmerHbie pe3yibTaThl OCBOEHHsI yueOHoro mnpeamera «buonorus» B 10 knacce TOTKHBI
OTpaXkaTh:

c(OpPMUPOBAHHOCTh 3HAHUW O MeCTe€ U pOJU OHOJOTUM B CHCTEME ECTECTBEHHBIX HAyK, B
(bOpMHPOBAHUU €CTECTBEHHO-HAYUYHOM KapTHHBI MUPA, B IO3HAHWU 3aKOHOB MPUPOJABI U PEIIeHUU IpodiieM



paIMOHAJIBbHOTO TMPUPOJOIONB30BAHUS, O BKJIAA€ POCCUHUCKUX U 3apyOekHBIX Y4YEHBIX B pa3BUTHE
OHOJIOTHH;

BIIQJICHUE CHCTEMOW  OWOJOTHMYECKMX 3HAHHWH, KOTOpas BKJIIOYAET: OCHOBOIOJATaoIlne
OMOJIOTMYECKHE TEPMUHBI M TIOHITHS (3)KU3HbB, KJIETKA, OPraHU3M, MeTab0JIM3M, TOMEOCTa3, CaMOPETYJISIIHS,
CaMOBOCITPOM3BE/ICHNE, HACJIEICTBEHHOCTh, M3MEHUHMBOCTb, POCT U Pa3BUTHE), OUOJIIOTHUYECKUE TEOpUHU
(knerounas teopust T. llIBanna, M. Illnelinena, P. BupxoBa, xpoMocoMHas Te€OpHusi HAaCAEACTBEHHOCTH T.
Moprana), yuenuss (H. V. BaBmwimoBa — 0 meHTpax MHOrooOpasust M HPOUCXOXKACHUS KYIbTYPHBIX
pacTeHwuii), 3aKOHBI (€OUHOOOpa3us IMOTOMKOB IIEPBOTO TIOKOJICHHSI, PACIIEIUICHHS, YUCTOTHI TaMeT,
HEe3aBHCUMOT0 HacyieoBanus . MeHens, roMOJIOrHUecKUX PsIIOB B HacleACTBeHHON n3MenunBoctu H. U.
BaguioBa), mpuHIIUIIBI (KOMIUIEMEHTAPHOCTH);

BIIQJICHHEC OCHOBHBIMH METOJaMHU HAYYHOTO TIO3HAHMS, WCIONB3YeMbIX B OHOJIOTUYSCKUX
WCCJICIOBAHMSX KUBBIX O0BEKTOB (OMHCAHKUE, U3MEPECHHE, HAOIIOIEHUE, SKCIIEPUMEHT);

YMEHHE BBIIEIATh CYIIECTBEHHbIE TMPU3HAKH: BUPYCOB, KJIETOK NPOKAPHOT M DYKApHOT,
OJTHOKJIETOYHBIX M1 MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4HcIie OaKkTepuii, rpubOB, paCTeHUIA, >KUBOTHBIX U
4eJl0OBEKa, CTPOEHUST OpPraHoB U CHUCTEM OpPraHoB pPAacTEHUM, JKUBOTHBIX, YEJIOBEKa, IIPOLECCOB
KU3ZHEIEITCIIbHOCTH, MPOTEKAIOIUX B OpPraHU3Max pPACTCHHH, >KHBOTHBIX W YEJIOBEKa, OMOJOTMYECKHX
MpoIeCCOB: OOMEHa BemiecTB (MeTabonM3M), MpEBpallCHHs DJHEPruu, OpOXKEHHUs, aBTOTPO(DHOrO W
reTepoTpoHOro THUMOB MUTaHUS, (POTOCHMHTE3a W XEMOCHHTE3a, MMHTO3a, Meio3a, TaMeToreHesa,
IMOpUOTEHE3a, TTOCTAIMOPHOHAIILHOTO PAa3BHUTHS, PAa3MHOXKCHHS, WHIUBUAYAIBHOTO DPAa3BUTHS OpraHU3Ma
(oHTOTEHE3a), B3aUMOJICHCTBHUS T€HOB, TETEPO3HCa, HICKYCCTBEHHOTO 0TOOPA;

YMEHHE YCTaHABJIMBATh B3aUMOCBSI3M MEXIY OPTaHOMAAMU KJIETKH U WX (QYHKIUSIMH, CTPOCHHEM
KJIETOK pPa3HbIX TKaHeW U uX QYHKIUSMHU, MEXKAY OpraHaMu U CUCTEMaMHU OPraHOB Yy PACTEHUM, JKUBOTHBIX
M YelloBeKa W UX (YHKIUSMHU, MEKIY CHCTEMaMH OPraHOB M MX (DYHKIUSMH, MEXKIy dTaraMud oOMeHa
BEIECTB, 3TallaMU KJIETOYHOTO IMKIA W JKU3HCHHBIX IMKJIOB OPraHU3MOB, 3TAallaMH 3MOPHOHAIBHOTO
pa3BUTHUSA, TCHOTUIIOM U ()eHOTUTIOM, (DEHOTHUIIOM U (PaKTOpaMu cpeabl OOUTaAHUS;

YMEHHE BBISBIATH OTIMYUTENbHbIE MPU3HAKH JKUBBIX CHCTEM, B TOM YHCII€ PACTCHUM, KUBOTHBIX U
YeJI0BEKa;

YMEHHUE UCTIOIb30BaTh COOTBETCTBYIOIINE APTYMEHTHI, OMOJIOTHYECKYI0 TEPMUHOJIOTHIO U CUMBOJIUKY
JUIS TOKa3aTeNbCTBA POJICTBA OPTAaHU3MOB Pa3HBIX CUCTEMATUYECKUX TPYIII;

YMEHHME peliaTh OWOJOTHYeCKHe 3aJauyd, BBISBISATH MPUYMHHO-CICICTBEHHBIC CBSI3M MEXKIY
HCCIeyeMbIMUA OMOJOTHYECKUMHU TPOIECCaMU U SIBICHUSMH, JI€JIaTh BBIBOJIBI M MPOTHO3bI HA OCHOBAHUU
MOJTYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIMOJIHATH JTAOOPAaTOpHBIE W TMpaKTHUECKHWE padoThl, COOMIOAATh MpaBHia MpU padoTe C
y4eOHBIM U JIAOOPAaTOPHBIM 000PYAOBAHUEM;

YMEHHE BBIJIBUTATh TUIIOTE3BI, IIPOBEPITH UX IKCIIEPUMEHTAIBHBIMU CPEICTBAMH, (OPMYIIHPYS TIENTb
HCCTIEI0BaHMS, aHAIM3UPOBATH TIOJTYUEHHBIE PE3YIIbTaThl U JIEaTh BHIBOIBI;

YMEHHE Y4acTBOBaTh B y4eOHO-HMCCIEIOBATENbCKOW paboTe Mo OMONOTHH, DKOJOTUU M MEAUIIMHE,
MPOBOAMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOIIECTB, U MyOIMYHO MPEACTABIATH MOMyUYeHHBIC PE3yIbTaThl
Ha YYCHHYECKUX KOH(PEPEHIIHSIX;

YMEHHE OIICHHBATh JTHUUYECKHE AaCIEKThl COBPEMEHHBIX HCCIICIOBAaHMK B OOJacTH OWOJOTHU H
MEIULMHBI (KJIOHHPOBAaHUE, HMCKYCCTBEHHOE OIUIOJIOTBOPEHUE, HAMpPABIEHHOE HW3MEHEHHE TIeHOMa W
CO3/IaHHE TPAHCTEHHBIX OPTaHU3MOB);

yMEHHE OCYIIECTBIISITh OCO3HAHHBIN BBIOOp Oymymiel mpodeccuoHaTbHOW ACSITEIPHOCTH B 00JaCTH
OMOJIOTUH, MEAUITUHBI, OMOTEXHOJIOTHH, BETEPUHAPHUH, CETHCKOTO X035HUCTBA, MUIICBOI MPOMBIIIJICHHOCTH,
yrayOonsTh TO3HABATENbHBIM HMHTEpPEC, HAIMPAaBICHHBI Ha OCO3HAHHBIM BBIOOP COOTBETCTBYIOIIEH
npodeccuu U MpooIKEHHE OUOIIOTUYECKOTO 00PAa30BaHMSI B OPTraHU3AIUAX CPEAHETO MPO(HEeCCHOHATBEHOTO
Y BBICIIETO 00Opa30BaHMS.

[IpeameTHBIe pe3ynbTaThl OCBOCHHS ydeOHOro mnpemmera «buonorus» B 11 Kaacce DOIKHBI
OTpaXkaTh:



cOpPMUPOBAHHOCTh 3HAHUW O MeECTE W pOJU OHOJOTMM B CHCTEME €CTEeCTBEHHBIX HAayK, B
(GbopMUPOBaHUM COBPEMEHHOI €CTEeCTBEHHO-HAayYHOIl KapTHHBI MHpa, B MO3HAHUHM 3aKOHOB MPHUPOABI U
pELICHUH SKOJIOTUYECKUX TpoOJIeM YeIOBEYEeCTBa, a TaK)KE€ B PEUICHUHM BOMPOCOB PALMOHAIBHOTO
MPUPOJIOTIONB30BaHUA, U B (POPMUPOBAHUH IICHHOCTHOTO OTHOUICHHUS K MPHUPOJE, OOIIECTBY, YEIOBEKY, O
BKJIaJIC POCCUMCKHX U 3apYOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTUH;

YMEHHE BIIaJIETh CUCTEMOIl OMOJIOrMYECKUX 3HAHUI, KOTOpas BKIIIOUAET OINpE/eCHHs U MOHUMaHHe
CYIIHOCTH OCHOBOIIOJIAraloMIMX OHOJOTMYECKHMX TEPMHMHOB M TOHATHHA (BHI, SKOcHcTeMa, Ouocdepa),
Ouosiornyeckue Teopuu (3BoMONMOHHAA Teopus Y. JlapBuHa, CHHTETHYECKAs] TEOPHUs IBOJIOLUH), YUCHHS
(A. H. CeBeprioBa — 0 myTsiXx W HampasieHusx sBoitonuu, B.M. Bepnanckoro — o O6mocdepe), 3aKoHBI
(rermernueckoro paBHoBecus /. Xapau u B. BaiinOepra, 3apoasimieBoro cxojactsa K. M. bapa), npaBuna
(Muanmyma FO. JIubuxa, 3KOJIOTMYECKOW MHpaMUIbl dHEPruu), runore3nl (rumorte3a «vupa PHK» V.
'unGepra);

yYMEHHE BIaJIeTh OCHOBHBIMH METOJIaMU HAYYHOI'O TO3HAHMS, UCHOJIB3YEeMBbIMH B OHOJIOTMYECKUX
UCCIIETIOBAHMAX JKUBBIX OOBEKTOB M JKOCHUCTEM (ONHMCAHHME, W3MEpEHHe, HaONIOJeHUE, SKCIEPUMEHT),
croco0aMHu BBISIBIICHUS U OLIEHKH aHTPOIIOTEHHBIX U3MEHEHUH B IIPUPOJIE;

YMEHHE BBIJCIATh CYIIECTBEHHBIE TNPU3HAKU: BHUJIOB, OMOTEOIEHO30B, KOCHCTEM M Ouocdepsl,
CTaOMJIM3UPYIOLIET0, JBUKYIIET0 M Pa3pblBAIOIIErO €CTECTBEHHOTO OTOOpa, asIoNaTpuyeckoro u
CUMIATPUYECKOTO0 BHI000PA30BAHMSI, BIUSHUA JBUKYIIMX CHUJ DBOJIONUU Ha TEeHO(POH] MOIMYJALNH,
MPUCIIOCOOJIEHHOCTH OPraHU3MOB K Cpelie OOMTaHUs, YEPEI0BaHUs HAPaBICHUM 3BOMIIOIMH, KPYrOBOpPOTa
BELIECTB U [TIOTOKA SHEPTUU B IKOCUCTEMAX;

YMEHUE YCTAHABJIMBATh B3aUMOCBS3M MEXJYy MPOLECCAMU SBOJIOLUUM, JBUKYIIUMH CHJIAMHU
aHTPONOreHe3a, KOMIIOHEHTAMHU Pa3IMYHbIX IKOCHCTEM U MPUCITOCOOJIEHUSIMU K HUM OPTaHU3MOB;

YMEHHE BBISBIATh OTIMYUTEIbHBIE NPU3HAKU >KUBBIX CHCTEM, IPUCIOCOOJIEHHOCTh BHUJIOB K CpEe
oOuTaHUs, a0MOTHYECKUX M OHOTHYECKMX KOMIIOHEHTOB SKOCHCTEM, B3aWMOCBS3€H OpPraHM3MOB B
COO0O0IIIeCTBaX, AaHTPOIOTEHHBIX U3MEHEHHI B 9KOCUCTEMaX CBOCH MECTHOCTH;

YMEHHE UCII0JIb30BaTh COOTBETCTBYIOIINE apIyMEHThI, OMOJIOTUYECKYI0O TEPMUHOJIOTHIO U CUMBOJIMKY
JUIS J0Ka3aTesIbCTBAa POJCTBA OPraHU3MOB Pa3HbIX CHUCTEMAaTHYECKUX IPYII, B3aUMOCBS3M OPraHU3MOB U
cpenpl OOMTaHMs, €AMHCTBA YEJIOBEUECKHUX pac, HEOOXOAMMOCTH COXpPaHEHHs MHOrooOpasusi BHJIOB U
9KOCHCTEM KaK YCJIOBHS COCYLIECTBOBAHUS ITPUPOBI U YEIOBEUYECTBA;

yMEHHE pelaTb OHOJOrMYEecKHe 3aJjauyd, BbIIBIATH TNPUUYMHHO-CIEICTBEHHBIE CBSI3U MEXIY
UCCIIETyeMbIMU OMOJOTUYECKMMH MPOLECCAMU U SIBJICHMSIMM, JI€1aTh BBIBOJBI U MPOTHO3bI HA OCHOBAHHUU
MIOJIyYEHHBIX PE3YyJIbTATOB;

YMEHHUE BBINOIHATh J1TAOOpAaTOpPHBIE W TNpaKTHUeCKUue paboThl, cOOMOAAaTh MpaBWwia MpH padore ¢
y4eOHBIM U JIAOOPAaTOPHBIM 000PYAOBAHUEM;

YMEHHE BbIIBUTATh TUIIOTE3bl, MPOBEPSTH UX HKCIEPUMEHTAIBHBIMH CPEJICTBAMU, (POPMYIUPYS LIETh
UCCIIEIOBaHMsl, aHAJIU3UPOBATh MOJyYE€HHBIE PE3YJIbTAThl U JA€NaTh BbIBObI;

YMEHHE Y4acTBOBaTh B y4eOHO-HCCIEI0BATENbCKON paboTe MO OMOJIOTUH, SKOJIOTUU M MEAMIIMHE,
IIPOBOJIMMON Ha 0a3e LIKOJBHBIX HAyYHBIX OOLIECTB, M MyOJIMYHO MPEICTABIAThH MMOJYyUYEHHBIE PE3yIbTaThl
Ha YYEHHUYECKUX KOH(PEPEeHLUSX;

YMEHHE OLICHUBATh I'MIIOTE3bl U TEOPUU O MPOUCXOKIECHUH JKU3HH, YEJIOBEKAa U YEJIOBEUECKUX pac, O
MPUYMHAX, TOCTIEICTBUAX U CIIOCO0AX MPeI0TBpaIlleH s I100aIbHBIX U3MEHEHUH B Ouocdepe;

YMEHHUE OCYIIECTBISITh OCO3HAHHBIN BbIOOp Oyaymiel mpodeccuoHaTbHON JESTEeIbHOCTH B O0JIACTH
OMOJIOTHH, 3KOJOTHH, NPUPOIOINOIb30BAHMS, METUIUHBI, OMOTEXHOJOTMH, IICHXOJOTUH, BETEpUHAPUU,
CEJIbCKOI'0 XO35HCTBA, MUILEBOM MPOMBINUIEHHOCTH, YIIIYONIATh 1MO3HABATENbHBIA MHTEPEC, HANpPaBICHHBIN
Ha OCO3HAHHBIA BBIOOP COOTBETCTBYIOIIEH Mpodeccuu M MPOJOLKEHHE OMOJIOrMYeckoro oOpa3oBaHMs B
OpraHU3aIMsIX CPEAHEro NPOoPecCHOHATBHOTO U BhICIIEr0 00pa3oBaHusl.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJTACC
KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB U TeM (undposBbie)
Ne /i Konrpoabnsie IIpakruueckue
NPOrpamMmbl Bcero o0pa3oBaTre/ibHbIE
padoThI padoTshI pecypeni
1 buonorus xak Hayka
2 JKuBbIe cHCTEMBI U UX U3YYCHUE
3 buonorus knetku 0.5
4 XuMUYecKasi OpraHu3aIusl KICTKH 10
5 Crtpoenue 1 QyHKIHMU KIETKU 8 2
5 OOMeH BelecTB U PEBpaICHHE YHEPTUU B 9 1
KIIETKE
7 HacnencrBennast nundopmanus u 9 05
peanu3arys e€ B KJIeTKe
JKW3HEHHBIN UK KIETKH 6 1
Crpoenne U GyHKIIMH OpraHU3MOB 17 1.5
10 Pa3mHOXkeHME U pa3BUTHE OPTAaHU3MOB 8 1.5
11 ['eneTrka — HayKa O HaCJIEICTBEHHOCTH U ) 05
W3MEHYUBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACTIEACTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHUYUBOCTH 6
14 I'eHeTnka yenoBeka 3 0.5
15 Cenekiusi opraHu3MOB 4 1
16 buorexHonorus u CHHTETHYECKAsE OMOJIOTHS 4
17 PesepBHoe Bpems 1




OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 0 13
11 KUIIACC
KosnyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM uuppoBbIe
Ne ni/m P Konrpoabnsie IIpakruuyeckue (upp )
NPOrpaMmbl Bcero o0pa3oBaTesbHbIE
padoThI padoThI
pecypchbl
1 3apoxIeHue U pa3BUTHE 3BOITIOIMOHHBIX 4
MpEeACTaBICHUN B OMOJIOTUH
Mukpo3BoIIOIUS U €€ Pe3yabTaThl 14 2
MaxposBOIIOIHS U €€ PEe3yIbTaThI 6
4 [IpoucxoxaeHue U pa3BUTUE KU3HU Ha 15 15
3emuiie
5} [IpoucxoxaeHue yenoBeKka — aHTPOIIOTCHE3 10 1
DKOJIOTHSI — HayKa O B3aUMOOTHOIIICHHIX
6 OpPraHU3MOB U HAJOPTaHU3MEHHBIX CUCTEM 3 0.5
C OKpY>Karolleu cpenou
7 OpraHu3msl 4 cpesia 0OuTaHMs 9 1.5
8 DKOJIOTHS BUJIOB U TOMYJISIIUN 9 0.5
9 DKousorus cooOIecTB. DKOIOTHIECKUE 12 05
CHCTEMBI
10 buocdepa — rinobanbHast skocucTema
11 UYenoBek 1 OKpyKaromas cpena
12 PesepBHoe Bpems
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5




