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MNOSACHUTEJIbBHAS 3AITMCKA

[Iporpamma no yuebHomy npeametry "buosorusa" (manee - OMOJOrusl) Ha YPOBHE CpPEIHErO OOIIEro
oOpa3oBaHus pa3paborana Ha ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-d3 «O6 oOpa3oBanuu B
Poccuiickoit @enepaunn», ®I'OC COO, Konuenuuu npenoaaBaHusi ydueOHoro mnpeamera «buonorus» u
OCHOBHBIX MOJIOKEHUH (eiepanbHOil pabodelt mporpaMMbl BOCIIUTAHHSL.

VYuebublii npeamer «buonorus» yriyonénnoro yposHs uzydeHust (10—11 kmacchl) siBIseTcss OXHUM M3
KOMITIOHEHTOB IIpeaMeTHOH o0nactu «EcrecTBeHHO-HayuHble nnpeaMeTb». CornacHo noJoxenusm @I'OC COO
nporIIbHBIC YIeOHBIC MPEAMETHI, H3y4aeMbIe Ha YTrIIyOJIEHHOM YPOBHE, SIBISIOTCS criocoOoM nuddepeHmpmanim
oOy4eHHsT HAa YPOBHE CpeIHEro oOmero oOpa3oBaHUS U TMPH3BAHBI O0ECIIEYUTH MPEEMCTBEHHOCTh MEXKIY
OCHOBHBIM O0IIINM, CPETHUM OOIIUM, CPEIHUM MPO(PEeCCHOHATBHBIM U BBICITUM 00pa3oBaHueM. B 1o jxe Bpems
KOXIbIM W3 OTHX Y4eOHBIX TIPEJAMETOB [OJDKEH OBITh OPHEHTHPOBAaH Ha MPHOPUTETHOE pelIeHHE
00pa3oBaTeNbHBIX, BOCIUTATEIBHBIX M PAa3BUBAIONINX 33/1a4, CBA3aHHBIX C MpodoprueHTanneii 00yJaronmxcs u
CTUMYJMPOBAHHEM HHTEpeca K KOHKPETHOM 00JIaCTH HayYHOTO 3HAHUS, CBSI3aHHOTO C OMOJIOTHEH, MEUIIMHOM,
HKOJIOTUEH, TICHXOJIOTHEH, CTIOPTOM MIJIA BOCHHBIM JICTIOM.

[Iporpamma no yue6HOMY mipeamety "buosorus" mgaér mpeacTtaBieHHEe O MENW U 3aJadax H3y4EHUS
yueOHoro mpeamera «buosnorus» Ha yriyOa€HHOM YpOBHE, ONpenemsieT o0s3aTesibHOE (MHBAPHUAHTHOE)
MpEeIMETHOE COJAEpKaHHE, €ro CTPYKTYpUPOBaHME IO pa3jieraM M TeMaM, paclpeiesieHHe IO Kiaccam,
PEKOMEH/yeT TMOCIEeIOBATeIbHOCTh W3yYeHHS y4eOHOro MaTepuaja ¢ y4éTOM MEXKIPEAMETHBIX U
BHYTPUIIPEIMETHBIX CBA3€H, JIOTMKM y4eOHOro mpoliecca, BO3PACTHBIX OCOOEHHOCTeH oOydaromuxcs. B
porpamMme 1Mo OHOJIOTUH peaTn30BaH MPUHIIHII TPEEMCTBEHHOCTH C U3ydeHHEeM OUOJIOTHH Ha YPOBHE OCHOBHOTO
oOmiero oOpa3zoBaHus, Onarojgaps 4YeMy MpOCMaTpUBAaeTCs HANpaBICHHOCTh Ha MOCIEIYIONIee pa3BUTHE
OMOJIOTUYECKAX 3HAHWW, OPHEHTHPOBAHHBIX Ha (POPMHUPOBaHHE €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHMUS,
HKOJIOTMYECKOTO MBIIJICHHS], TMPEACTaBICHUN O 310pOBOM 00pa3e >KHW3HM, Ha BOCIHUTAHHE OepexHOro
OTHOIIEHHS K OKPYKalollel MpUpOAHO# cpexe. B mporpamMe mo OHONOTHM TakkKe MOKa3aHbI BO3MOKHOCTH
yaeOHoro npeamera «buonorus» B peamuzanuu TpedoBaHuit ®I'OC COO K TUTaHUPYEMBIM JIMYHOCTHBIM,
METaNpeIMETHBIM M MpPEIMETHBIM pe3yiabTaTaM OOydeHHs U B (OPMHUPOBAHUM OCHOBHBIX BHUJOB y4eOHO-
II03HABATENBHON JEATENbHOCTH OOY4YaIOIIMXCsl IO OCBOCHMIO COZAEp)KaHUs OMOJIOrMYecKoro oOpa3oBaHMs Ha
YpOBHE CpeiHero o01ero oopa3oBaHmsl.

VYueoOnsiii npeamet «buosnorus» Ha ypoBHE CpeIHEro oOIiero o0pa3oBaHUs 3aBEPIIACT OMOJIOTHYECKOE
o0Opa3oBaHueE B IIKOJIE U OPUEHTUPOBAH Ha PACIIMPEHNE U YIIIyOJIeHNE 3HAHUH 00yJarouxcs 0 )KUBOH IPUPOJE,
OCHOBaX MOJIEKYISIPHOM M KJIETOYHON OMOJIOTHH, SMOPUOJIOTMM U OMOJOTMU pa3BUTHSL, TEHETUKH, CEIEKIHH,
OMOTEXHOJIOT UM, 3BOJIIOLIMOHHOTO YYEHHSI U SKOJIOTHH.

N3yuenne yueOHoOro npeamera «buosiorus» Ha yriryOJIeHHOM YpOBHE OPUEHTHPOBAHO HA IOJTOTOBKY
oOyyJaromuxcs K MoCJIeAyoIeMy OJy4eHUI0 ON0IOrHYeCKOro 00pa3oBaHus B By3ax U OpraHU3alUaX CPEIHEro
npogeccuoHanbHOro oopasosanus. OCHOBY €ro CoJepXaHMs COCTABISET CHUCTeMa OMOJOIMYECKMX 3HaHUM,
IIOJIy4EHHBIX MpPHU U3YYEHHUU OOYYaIOIIMMHUCSH COOTBETCTBYIOLIUX CHCTEMAaTHYECKMX pPa3/ieloB OMOJIOTHMHM Ha
YPOBHE OCHOBHOT'O 0011ero oopasopanus, B 10—11 kitaccax 3Tv 3HaHUsA MOJIy4aroT pa3BuTHe. Tak, paclIupeHbl U
yri1y0seHbl OMOJIOTMYECKUE 3HAHUS O PACTECHUSIX, dKUBOTHBIX, TpU0Oax, 6akTepusx, OpraHu3Me 4eaoBeKa, 00mux
3aKOHOMEPHOCTSIX JKU3HH, JIOTIOJIHUTEIbHO BKJIKOUYEHBI OMOJIOTMYECKHUE CBEIECHUS IPUKIIAJHOTO U MOMCKOBOTO
XapakTepa, KOTOPbIE MOKHO MCII0JIb30BaTh KaK OPMEHTHUPHI 15 TOCIEAYIOLIEero Bioopa npodeccun. Bosmoxna
TaKXe MHTerpauusi OMOJOrMUeCKUX 3HAHUM C COOTBETCTBYIOLIUMH 3HAHUSAMU, MOJYYEHHBIMU O0YYarOIIUMUCS
IIPU U3YYEHUU (PU3HUKU, XUMUH, Teorpapuu U MaTeMaTHKH.

Crpykrypa mporpammbl Mo ydeOHOMY mpenmery "buonorus" oTpakaeT CHCTEMHO-YPOBHEBBIA U
HBOJIFOLMOHHBIA MOJXO0/bl K M3ydeHHIo Ouosioru. COrjacHO MM, M3y4arOTCs CBOICTBAa M 3aKOHOMEPHOCTH,
XapaKkTepHbIE I KHUBBIX CUCTEM Pa3HOIO YPOBHS OpraHM3allli, 3BOJIIOLMK OPraHMYECKOro MUpPa Ha 3emie,
COXpaHeHHUs1 OMOJIOTHYECKOro pa3HooOpa3us miuaHeTsl. Tak, B 10 kiacce U3y4aroTcs OCHOBBI MOJIEKYJISIPHOM U
KJIETOYHON OMOJIOTHUH, SMOPHOJOIMM W OHMOJOTUM DPA3BUTHUSA, T€HETHKH M CEJeKIHH, OHOTEXHOJOIMH H
CHUHTETHYECKOM OWOJIOTUM, aKTyaJU3UpPYIOTCS 3HaHHs oOydaromuxcs 1Mo OOTaHHMKE, 300JI0TMH, aHATOMUH,
¢uznonorun yenoeka. B 11 kiacce M3ydaroTcst SBOJIIOLIMOHHOE Y4YEHHE, OCHOBBI 3KOJOTMM M YYEHHE O
ouocdepe.

VYuebHslil npenmet «buoorus» npu3BaH 00ecneunTh OCBOCHHE 00YyJarOIUMUC OMOIOTHYECKUX TEOPHUA
Y 3aKOHOB, UJIe!, IPUHIUIIOB U IPABUJL, JISKAIIIMX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHBI MUDA,
3HaHUH O CTPOEHUH, MHOTO0Opa3uH U 0COOCHHOCTAX KJIETKH, OpraHu3Ma, NOIMyJIsIUY, OUOLIeH03a, IKOCUCTEMBI,
O BBIJAIOIIUXCSA HAYYHBIX JOCTH)KEHUSX, COBPEMEHHBIX MCCIEIOBAHUAX B OMOJIOIMH, NMPHUKJIAIHBIX acCIEeKTax



Ouosornyeckux 3HaHWM. s pa3BUTHS U MOJIEpP)KaHUS HMHTEpeca oOydaromuxcs K OWOJIOTHH Hapsay cO
3HAYUTEIBHBIM 00BEMOM TEOPETHUECKOTO MaTepHaa B COACP KaHUH MTPOTPaMMBI 110 OHOJIOTUU TPETyCMOTPEHO
3HAKOMCTBO C MCTOpPHUEH CTAaHOBIICHUS U PA3BUTHUS TOW WIIM WHOM 001acT OMOJIOTHH, BKIIAJIOM OTEUYECTBEHHBIX
1 3apyOEIKHBIX YUEHBIX B PEIICHUE BAKHEUITUX OMOJOTHIECKIX M KOJOTHIECKIX TIPOOIIeM.

Lenpb nzyuenust yuebHoro npeamera «buosorus» Ha yriayOon€HHOM ypOBHE — OBJIaJIcHHE 00yJarOIuMUCs
3HAHUSIMH O CTPYKTYPHO-()YHKIIMOHATBHOW OpPraHW3aIlMU >KUBBIX CHUCTEM pPa3HOTO paHTa U NPUOOpETCHHE
YMEHHUH HCIIOJIb30BaTh ATHU 3HAHUS B (POPMHUPOBAHUH WHTEpECa K ONMpPeaeTEHHON 00macTu mpodecCHOHaIbHOM
JEATeNbHOCTH, CBA3aHHOW ¢ OMOJIOTHEH, WK K BBIOOPY y4eOHOTO 3aBEACHUS IS TPOAO0IDKEHHS ONOJIOTHIECKOTO
oOpa3oBaHusl.

JloctrxeHue nenu u3ydeHus yueoHoro npeamera «buosorus» Ha yriiyoa€HHOM ypoBHE 0OecrieunBaeTcs
pEILIEHNUEM CIEIYIOIINX 3a/1ay:

OCBOEHHE OOYyYarOIIMMHCS CUCTEMbI OMOJIOTMYECKUX 3HAHWUN: 00 OCHOBHBIX OMOJIOTMYECKHX TEOPHSX,
KOHLEMIHUAX, TUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSX U MpaBUjIaX, COCTABISIOIUX COBPEMEHHYIO €CTECTBEHHO-
HayyHyI0 KapTHUHY MHpa; O CTPOEHHHM, MHOTOOOpa3sMU M OCOOCHHOCTSAX OMOJOTMYECKHUX CHCTEM (KIJIETKa,
OpraHu3M, MONYJISIIUs, BHUJA, OHOreoneHo3, Ouocdepa); O BBLIAOUIUXCS OTKPBITUAX M COBPEMEHHBIX
HCCIICAOBAHUIX B OMOJIOTHH;

03HAaKOMJIEHHE 00YYaOIIMXCsl ¢ METOAAMHU MTO3HAHUS JKUBOM MPHUPOJBI: UCCIEN0BATEIbCKUMHU METOAAMHU
OMOJIOTUYECKHUX HAYK (MOJICKYISIPHOW M KJIETOYHOW OMOJIOTHUH, SMOPHOJIOTUU M OMOJIOTUH PAa3BUTHUS, T€HETUKH
U CEJNEeKIMH, OWOTEXHOJOTUM W CHUHTETUYECKOW OWOJOTHH, TaJICOHTOJIOTHH, OKOJOTHH); METOJdaMHu
CaMOCTOSITEIBHOTO MPOBEJACHUSI OMOJOTHYECKUX HCCIIEIOBAHHM B JIabopaTtopuul W B mpupoje (HabmtoneHue,
H3MEpEeHue, SKCIIEPUMEHT, MOJIETTUPOBAHUE);

OBJIaJIEHHUE OO0Y4YalOIMMUCA YMEHHUSMHU: CaMOCTOSITEIbHO HAaXOJWTh, AHAJU3UPOBATH U MCIIOJIH30BATH
OMOJIOTHUECKYI0 HH(POPMAITUIO; TTOJE30BATHCS OMOJIOTUYECKONW TEPMUHOJIOTHEH M CUMBOJIMKOM; YCTaHABIHBATh
CBS3b MEXKIY pa3BUTHEM OHWOJIOTHH ¥ COIMATLHO-3KOHOMUYECKHMH W DKOJOTHYSCKUMHU IMPOoOIeMaMu
YeJI0BEYECTBA; OLIEHUBATH [TOCIIEICTBHS CBOCH JIEATEIHHOCTH MO OTHOLIEHUIO K OKpY KaIoLIeil MpUpoIHOii cpere,
COOCTBEHHOMY 3/I0POBBIO H 3/TOPOBBIO OKPYKAOIIIHMX JIFO/ICH; 000CHOBBIBATH U COOIIOAATH MEPHI MPOPUITAKTUKH
MH(EKITMOHHBIX 3a00JIEBaHUM, MpaBHUJia MOBEJICHUS B MPHUPOJE W obOecreueHnus 0e30MacHOCTH COOCTBEHHOM
KHU3ZHEJESITEIbHOCTH B UYPE3BbIUYAHBIX CUTYalUsIX MPUPOJHOTO U TEXHOTEHHOTO XapaKTepa; XapaKTepu30BaTh
COBPEMEHHbIE HayYHbIE OTKPHITUS B 001aCTH OMOJIOTHH;

pa3BUTHE y 00YJAIOMIMXCS MHTEIUIEKTYaJIbHBIX U TBOPUYECKHX CIOCOOHOCTEN B MpOLEcCe 3HAKOMCTBA C
BBIJAIOIIUMHUCSA OTKPBITUSIMU M COBPEMEHHBIMHU HCCIIEOBAHUAMU B OMOJIOTHH, PEIIaeMBIMHU €10 MpobiaemMamu,
METO/I0JIOTHEN OHOJIOTUYECKOTO HMCCIEAOBAaHMs, MPOBEICHUSI SKCIIEPUMEHTAIBHBIX HCCIEI0BAHUM, pelIeHUs
OMOJIOTMYECKUX 3a/1a4, MOJICTMPOBaHMS OMOJIOTHYECKHX OOBEKTOB U MPOLIECCOB;

BOCITUTaHHE Y O0y4arolMXCsl IEHHOCTHOTO OTHOILIEHUS K KUBOM MPUPOJE B IIEJIOM U K OTACIbHBIM €€
o0OBbeKTaM U SIBJICHUSAM; (DOPMHUPOBAHUE HKOJIOTUYECKOM, T€HETHMYECKONM T'PaMOTHOCTH, OOIIeH KyIbTypbl
MOBE/ICHUA B IIPUPOJEC; MHTETPALIUN €CTECTBEHHO-HAaYUYHBIX 3HAHUI;

nproOpereHue 00y4armUMHUCS KOMIETEHTHOCTH B PAllMOHAIBHOM MPUPOIOIOJIB30BaHUU (COOII0ICHHE
MIpaBWJI TOBEACHUS B IPUPOJIE, OXPaHbl BUJIOB, SKOCUCTEM, OUOCGhEphI), COXpaHEHUHU COOCTBEHHOTO 370POBBS U
3I0pPOBbSI OKPYXKAIOMIMX JIIoeH (cobmoaeHust Mep npouiIakTUKU 3a00JieBaHuM, o0ecrieueHne 6e30MacHOCTH
KU3HEJCATENILHOCTH B YPE3BBIYAMHBIX CHUTyallUsIX MPUPOJHOTO M TEXHOTEHHOTO XapakTepa) Ha OCHOBE
UCIO0JIb30BaHUs OMOJOTMYECKUX 3HAHUN M YMEHUI B MOBCEAHEBHOMN KU3HU;

CO37JaHME YCIOBUH MJIi OCO3HAHHOTO BBHIOOpAa OOYUYaAIOLIUMUCS WHIAUBUAYaJIbHON 00pa30BaTeIbHOM
TPAeKTOPHUH, CIIOCOOCTBYIONIEH MOCIEAYIOMEMY MPOPEecCUOHAIBHOMY CaMOOMIPEIEIIEHNI0, B COOTBETCTBUH C
WHIUBUAYAIILHBIMU UHTEPECAaMH U MOTPEOHOCTSMHU PETHOHA.

OO1ee 9uCIO 4acoB, OTBEIEHHBIX HA M3yUYeHUE OMOJOTHH Ha YriIyOJIEHHOM YPOBHE CpPEIHEro OOIIero
oOpaszoBanus, coctaBisieT 204 gaca: B 10 kmacce — 102 gaca (3 gaca B Henento), B 11 kmacce — 102 gaca (3 yaca
B HEJIETIIO).

Ot60p opraHu3anMoOHHBIX (OPM, METOJOB U CPENCTB OOy4eHHsS OMOJIOTMH OCYIIECTBISETCS C yIETOM
cnenu(uKd €ro CoJep>KaHus U HANpPaBICHHOCTH Ha TMPOJOIDKEHUE OWOJIOTHUYECKOro o00pa3oBaHUS B
OpraHMU3aIUsIX CPEeTHETr0 MPO(HEeCCHOHATHFHOTO U BRICIIEr0 00pa3oBaHMUs.

OO0s13aTeNbHBIM YCIIOBUEM TMPU OOy4eHHH OHMOJIOTHHM Ha YriayOJ€HHOM YPOBHE SIBISIETCS MPOBEICHHE
1abopaToOpHBIX U MPAaKTHUECKUX padoT. Taxke ydacTue 0OydyaromuXxcsi B BHITIOJHEHUH MPOEKTHBIX U y4eOHO-
UCCIIeIOBATENIbCKUX paboOT, TEMATHKA KOTOPBIX OMPENENsIeTCs YIUTEIeM Ha OCHOBE HMEIOIINXCSI MaTePHAIIbHO -
TEXHUYECKUX PECYPCOB M MECTHBIX MTPUPOJIHBIX YCIOBHA.



COJAEPKAHUE OBYYEHUA
10 KJIACC

CopnepxaHue IPOrpaMMbl, BBIACIECHHOE KVpPCUBOM, HE BXOAWT B IPOBEPKY TIOCYIapCTBEHHOM
uroroBoit arrecraruu (I'MA).

Tema 1. buosiorusi kak Hayka

CoBpemeHHass Ouojorusi — KOMIUIEKCHass Hayka. KpaTkas wucropusi pa3Butus OHOJIOTHH.
Bbuonornyeckne Hayku M m3ydaemble UMHU NpoOnembl. DyHIaMEHTaJIbHBIE, MPUKIAJHBIE W TIOMCKOBBIE
Hay4yHbIE UCCIIEIOBAHUS B OMOJIOTHH.

3nayenne OHOJOTMH B (OPMHUPOBAHWU COBPEMEHHOUW €CTECTBEHHO-HAYYHOW KapTHUHBI MHpA.
[Ipodeccun, cBs3anHble ¢ OHONOrHMed. 3HAYeHHWE OMOJOTMM B MPAKTUYECKOW MESITEIHHOCTH 4YeJIOBEKa:
MEUIIMHE, CEIbCKOM X03SICTBE, IPOMBIIIJIEHHOCTH, OXPaHE IPUPO/IbL.

JdeMoHcTpanuu

[Toptpetsl: Apucrotens, Teodpact, K. JIunneit, XK. b. Jlamapk, Y. lapsun, VY. I'apseii, . Menzaens,
B. U. Bepuanckuii, U. I1. T1aBnos, Y. 1. Meunukos, H. U. BaBunos, H. B. Tumodees-Pecosckuii, k.
Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuis! u cxembl: «CBsI3b OMOJIOTHH C APYTUMHU HayKaMn», «CrucreMa OMOJIOrHYECKUX HayK».

Tema 2. 7KuBble cucTeMbl 1 UX H3Y4YeHHE

XKusble cucrempl Kak mpeaMeT u3ydeHuss Ouonoruu. CBONCTBA JKMBBIX CHCTEM: €IUHCTBO
XMMHUYECKOTO COCTaBa, TUCKPETHOCTb W LEJIOCTHOCTb, CIOKHOCTb M YIOPSAOYEHHOCTh CTPYKTYPHI,
OTKPBITOCTh, CAMOOPIaHU3AIIMSI, CAMOBOCIIPOU3BEIEHUE, PA3PaKUMOCTh, U3MEHUYHUBOCTh, POCT U Pa3BUTHE.

YPOBHM OpraHM3ally JKMBBIX CHCTEM: MOJEKYJSPHBIN, KICTOYHBIM, TKAHEBBIA, OPraHW3MEHHBIM,
MOMYJISIIUOHHO-BUIOBOM, ~ DKOCHCTEMHBIM  (OMOTeOlleHOTHYECKUi), O6uochepHbIil. [Tpoueccsr,
MPOUCXOJAIINE B KUBBIX cucTeMax. OCHOBHbIE MPHU3HAKHU KUBOro. JKu3Hp Kak (opMa CyHIECTBOBAHHS
Marepuun. Hayku, nzydaroniue )KMBbI€ CUCTEMBI Ha Pa3HBIX YPOBHSIX OPraHU3aLINN.

N3yuenune xuBbIX cucteM. MeTobl Onosorndeckoit Hayku. Habmoaenue, naMepeHue, SKCIepUMEHT,
cucrtemaTusanus, meraaHaiu3. [loHsTHE O 3aBUCMMOW W He3aBUCUMOM mnepemeHHOU. [lmaHupoBanue
skcriepuMenTa. [locraHoBka u mpoBepka rumote3. HymeBas rumnorte3a. I[lonstue BuIOOpPKH U €€
JocToBepHOCTh. PazOpoc B Onosornueckux AaHHbIX. OlLIEHKAa JTOCTOBEPHOCTH IMOJYYEHHBIX PE3YJIbTaTOB.
[IpyuumnHel HCKaXXEHUS PE3YIBTATOB dKCIIEpUMEHTa. [[oHATHE CTaTHCTUYECKOTO TECTa.

JdemoHcTpauuu

Tabnuis! u cxembl: «OCHOBHBIE MPU3HAKH KU3HW», «buonoruueckue cucreMsl», «CBOICTBa )KUBOU
MaTepum», «YpoOBHU OpraHU3aLMH KUBOH PUPOIbDY, «CTpOEHUE )KUBOTHOM KIETKUY, « TKaHU dKUBOTHBIXY,
«CHcTeMbl OpraHOB YeJIOBEUECKOro opranuMay, «buoreorenosy, «buocdepar, «MeTo bl U3yUEHUS KUBOI
MIPUPOIBI».

Ob6opynoBanue: mnaboparopHoe oOOpymOBaHWE [UIsl TPOBEJIEHUS HAONIONEHUM, H3MEpPEHUH,
JKCIIEPUMEHTOB.

IIpakTHyeckas padora «/cnoap30BaHue pa3IMYHBIX METOJOB MIPU U3YYEHUH )KUBBIX CUCTEM).

Tema 3. buosiorust KjieTkn

Knetka — cTpykTypHO-QyHKIIMOHAIbHAS €IUHUIA KUBOTO. VIcTOpUs OTKpHITUS KIeTKU. PaGoTer P.
I'yka, A. JleBenryka. Knetounas teopus (T. IIBann, M. Illneiinen, P. BupxoB). OcHOBHBIE MOJOKEHHS
COBPEMEHHOM KJIETOYHOW TEOPUH.

Metoabl MOJEKYJISIpHOH M KJIETOYHOW OMOJIOTMH: MMKPOCKOMNUS, Xpomarorpadus, snekTpodopes,
METOJI MEUEHBIX aTOMOB, TU(epeHInaTbHOe IEeHTpUPYrupoBaHNe, KYJIbTUBUPOBAHUE KIETOK. M3yuenue
Quxcuposannvix Kiemok. DIEKTPOHHAs MHKpockonus. Kougoxanrenas muxpockonus. BumanvHoe
(npudicuzneHHoe) uzyyeHue Kiemox.

JdeMoHcTpanuu

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

Tabmuuer 1 cxembl: «CBETOBON MHUKPOCKOIM», «DIEKTPOHHBIM MHKpOCKOm», «lcropus pa3zBuTus
METO/I0B MUKPOCKOITUN.

OOopynoBaHMe: CBETOBOM MHKPOCKON, MHKpPONpenapaTbl pacTUTENbHBIX, JKUBOTHBIX U
OaKkTepHaIbHBIX KIETOK.

IIpakTuueckas padora «3ydueHue MeTo0B KJIETOYHOM Onosoruu (xpomarorpadus, anekrpodopes,
middepenunansaoe neHTpudyruposanue, [1LP)».



Tema 4. XumMnuyeckasi Opranu3anus KjieTKH

XUMHUYECKUN COCTaB KIETKH. Makpo-, MUKpO- U YJIBTPAMHKPOdJIEMEHThl. Boma m €€ ponb Kak
pacTBOPUTEIIS, pEareHTa, y4acTUe B CTPYKTYPUPOBAHUH KJIETKH, TEIUIOPEryasiuu. MuHepaabHble BELIECTBA
KJIETKH, UX OHojoruyeckas poib. Pojib KaTHOHOB M aHHOHOB B KJIETKE.

Opranuyeckue BelIeCTBa KIETKU. buosornueckue nonumepsl. benku. AMHUHOKHUCIOTHBIA COCTaB
6enkoB. CTpyKTypbl OenkoBOM Monekyinbl. [lepBuuHas cTpykTypa Oenka, menTuaHas CBsi3b. BropuuHas,
TPEeTUYHAsi, YeTBepTUYHas CTPYKTyphl. JleHarypamus. CBoiictBa OenkoB. Kiaccuduxanus OenkoB.
buonoruueckue pynkum 0enxoB. [lpuonsi.

YraeBoipl. MOHOCAaXapHIbl, AUCaXapUIbl, OJIMTOCaxapuIbl U mojarcaxapusl. OOIIui MIaH CTPOCHUS
1 PU3UKO-XMMHUYECKHE CBOMCTBA YTIIeBOI0B. bruomorndeckue QyHKIMH yTiIeBO0B.

Jlumupel. TwapodunsHO-rUApOdOOHEIE cBoMicTBa. Kitaccupukanus munummoB. Tpuriunepust,
dochomumuapl, Bocku, crepoussl. bruonornyeckue ¢pynkuun munuaoB. OOmue cBOHCTBa OHOIOTHYECKUX
MeMOpaH — TeKy4eCTbh, CHOCOOHOCTh K CaMO3aMBIKaHHIO, ITOJIYITPOHUIIAEMOCTb.

Hyxneunosbie xucnotsl. JJHK u PHK. Crpoenne nyxiennoBbix kucnot. Hykneoruasl. [Tpunnmmn
komruieMenTapHocTu. [IpaBmio Yapradda. Crpykrypa [JHK — aBoitnas cnupans. MecTtoHaxoxaeHue u
ounonornueckue Gpyukuu JHK. Buast PHK. ®ynkunn PHK B kietke.

Crpoenue mosekyiasl AT®. Makpospruueckue cBsizu B MoJiekyine AT®. buonorudeckue ¢pyHKImn
AT®. BoccraHOBIEHHBIE IEPEHOCUYUKHU, UX (DYHKIIUU B KIETKE. /[pyeue Hykneozuompugpocghamor (HTD).
CexBenupoBanue [IHK. Memoouwl cenomuxu, mpanckpunmomuxu, npomeomuxu.

CrpykrypHas Ouonorusi: OHOXMMHYEeCKMEe U Ouo(puU3MuUecKWe HCCIe0BaHUs CcoCTaBa U
MIPOCTPAHCTBEHHON CTPYKTYpbl OMOMONEKYl. Moodenuposanue cmpykmypsl u QyHKyuti 6UOMONEKY U UX
Komniexkcos. Komnvromepuwiii ouzaiin u opeanudeckuil cunmes 6UOMONEKY U UX HeNPUPOOHBIX AHANO208.

JdeMoHcTpanuu

[Moptpertsr: JI. [Tosmmnr, [x. Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®panknun, ®. Canrep, C. [Ipy3unep.

Huarpammel: «PacnpeneneHue XUMHYECKUX 3JE€MEHTOB B HEXHMBOW mpuponae», «Pacmpenenenue
XUMUYECKUX 3JIEMEHTOB B )KMBOU IPUPOIEN.

Tabmumsr u cxembl: «llepuonnyeckas TabmuIa XUMHYECKUX 3JIEMEHTOBY», «CTpOEHHE MOJIEKYJIbI
BOoJbI», «BemecTBa B cocTaBe opraHu3MoBy», «CTpoeHHe MOJIeKynbl Oenkay, «CTPYKTYphl OCIKOBOMH
MOJIEKYJIbI», «CTpOEHUE MOJIEKYIT YTIIEBOI0BY», «CTpOEHUE MOJIEKYI TUNUA0BY, «HyKI€NHOBBIE KUCIOTHD,
«Ctpoenue moJiekysbl ATDy.

O6opynoBanue: XUMHYECKast Tocyaia 1 000pyI0BaHHE.

JladopaTopHas pa6ora «OOHapyxkeHHE OCITKOB C MOMOIIBIO KAUeCTBEHHBIX PEAKITUI.

JlabopaTopHas pabdora «lccnenoBanre HyKJIIEMHOBBIX KUCIIOT, BBIICJICHHBIX U3 KIETOK Pa3IudyHbIX
OpPraHU3MOBY.

Tema 5. Ctpoenue n yHKUMM KJIETKH

Tunsl KJIETOK: SyKapuoTHUecKas U npokapruotudeckas. CTpyKTypHO-(QYHKIMOHAIbHBIE 00pa30BaHuUs
KJIETKH.

CrpoeHnue nmpokapuotuueckoi kietku. Kinerounas crenka 6akrepuii u apxeit. OcoOEHHOCTH CTPOCHUS
retepoTpodHON U aBTOTPOPHON MPOKAPHUOTUUECKUX KIETOK. MECTO U poJib MPOKAPUOT B OMOLIEHO3aX.

CrpoeHue u (QYHKIMOHUPOBAHUE OJyKapHOTHYeckoi kieTku. Ilmasmaruueckas memOpaHa
(mnasmanemma). CTpyKTypa Iia3MaTH4eckoil mMemOpaHbl. TpaHCHOPT BELIECTB Yepe3 MIa3MaTUYECKYIO
MeMOpaHy: mnaccuBHbIN (auddysus, obneruénHass auddy3us), aKTUBHBIN (MEPBUYHBIM W BTOPHYHBIH
aKkTUBHBIN TpaHcnopT). [loaynponunaemocts MemOpansl. Pabota HaTpuii-kaaueBoro Hacoca. DHIOLUTO3:
MUHOLUTO3, (arounTto3. Dk3o1uTo3. Kiterounas crtenka. CTpykrypa M (YHKIMHM KJIETOYHOM CTEHKHU
pacteHuii, rpu6oB.

[uromnmasma.  Iluto3oms.  [urockener.  JIBwkeHnme  muroruiasMel.  OpraHoujsl — KJIETKH.
OnHomeMOpaHHbIE OpraHOUAbI KJIeTKH: 3Homazmarnyeckas cetb (JI1C), anmapar ['onbaxku, JTU30COMBI,
UX CTpoeHHE U (YHKIUHU. B3auMOCBsA3b 0JTHOMEMOPAHHBIX OpPraHOUA0B KiIeTKd. CTpoeHue IpaHylIsipHOro
perukynyma. Mexanusm nanpaénenus oeaxos ¢ JIIC. CuHTe3 pacTBOPUMBIX O0eaKkoB. CHHTE3 KIETOUHBIX
MeMOpaH. ['maakuii (arpanyiaspHBIN) SHIOMIa3MaTHIYeCKuil peTukyiayM. CekpeTopHas (GyHKIHS ammapaTa
TFompmxu. Mooughuxayus benxos 6 annapame Ionvoocu. Copmupoexa 6enxos ¢ annapame I 0nv0xicu.
Tpancnopr BemecTs B kieTke. Bakyonu pactutensHbix kieTok. Kierounsiii cok. Typrop.

[TosryaBTOHOMHBIE OPraHOU B! KJIETKH: MUTOXOHIPUH, MIACTUAbL. [Ipoucxodcoerue MumoxoHopui u
naacmuo. Cumouozcenes (K.C. Mepexckosckui, JI. Mapeynuc). Ctpoenue U (YHKIUHM MUTOXOHAPHHA U



wiactua. [lepBuuHble, BTOPHYHBIC U CI0XKHBIE IIACTUABI (POTOCHHTE3UPYIOIIUX YYKApUOT. XJIOPOILIACTHI,
XPOMOIUIACTBI, JICUKOTIACTHI BBICIIUX PACTCHUM.

HememOpannsie opranouabl kietku CtpoeHue M (yHKIUHM HEMEMOpaHHBIX OPraHOMIOB KIIETKH.
PubGocomel. Ilpomesicymounvie  ¢punamenmoi. MUKpODUIAMEHTBL. AKMUHOBble MUKPODUIAMEHMNDBL.
MpllieyHble KIETKU. AKMUHOBble KOMNOHEHmMbl HembluieyHblx Kiemok. MukpoTpybouku. KieTounslit
neHtp. CTpoeHne U ABIKEHHE KI'YTUKOB M pecHHYeK. MUKpOoTpyOouky nuToruia3Mel. Llentpuoins. benku,
accoyuupo8anuvie ¢ MUKpouiamenmamu u Muxpompyooukamu. MomopHuvie 6enxu.

Snpo. OOosouka siapa, XpOMATUH, KAPUOIUIA3Ma, SAPBIIIKH, WX CTPOCHHE W (QYHKIHUH. SInepHbIN
0enKkoBBIi MaTpuKc. [IpocTpaHCTBEHHOE PACIIONIOKEHHE XPOMOCOM B MHTEpGhA3HOM sipe. Dyxpomamun u
eemepoxpomamun. benku XpomaTthHa — THCTOHBI. JJuHamuxa sioepHoti 00onouku 6 mumose. foephviil
Mpancnopm.

Knerounsie BritoueHusa. CpaBHUTENbHAs XapaKTEPUCTHUKA KIETOK JYKapUOT (PacTUTEIbHOM,
KUBOTHOM, TpHUOHOIN).

JdeMoHcTpanuu

[Toptpetsl: K.C. MepexkoBckuid, JI. Maprynuc.

Tabmuubl u cxembl: «CTpOEHHE DYKApPUOTUUYECKOW KIETKH», «CTpOeHHE KUBOTHOM KIIETKW,
«CTpoeHHe pacTUTENbHON KIETKN», «CTpoeHre MUTOXOHIpUMNY, «Sapo», «CTpoeHre MpoKapuoTUYECKOM
KIIETKI.

O6opynoBaHue: CBETOBOM MMKpPOCKON, MHUKpONpENaparbl pPacTUTENbHBIX, >KUBOTHBIX KIETOK,
MUKpOTpenaparbl 6aKTepHalbHbIX KIETOK.

JlaGoparopHas padora «/3yueHne CTpOCHUS KIETOK Pa3IMYHbIX OPTaHU3MOB.

IIpakTnueckas padora «/3ydyeHne CBONCTB KIETOYHON MEMOpaHbI».

JlaGoparopHas padora «VccnenoBanue mia3mMoliv3a 1 JemIa3MoJIn3a B pACTUTENbHBIX KIETKAX.

IIpakTnueckas padora «/3ydyeHue ABMKEHUS HUTOIIIA3MbI B PACTUTENBHBIX KIETKaX».

Tema 6. O0MeH BelecTB U NMpeBpaLlicHUe JHEPIUHU B KJIETKe

AccUMWIALNS U JUCCUMUIISALINS — IB€ CTOPOHBI MeTabom3Ma. Tuiibl 0OMeHa BEIeCTB: aBTOTPOGHBIN
U reTepoTpoHbIN. YyacTHe KUCIOpoJa B OOMEHHBIX IMpolieccaXx. DHEePreTuyeckoe odecrneueHne KIeTKU:
npeBparieHue AT® B oOMeHHbIx mnporeccax. DepMEHTATHBHBIA XapakTep pPEaKIUid KICTOYHOTO
MeTabonmm3ma. DepMeHThI, X CTPOCHHE, CBOMCTBA W MeXxaHU3M AeucTBusA. KodepmeHTsl. OTiamums
(epMEHTOB OT HEOPraHUYECKUX KaTanu3aTopoB. benku-akTuBaTopsl U OETKU-UHTHOUTOPHL. 3aBUCUMOCTh
CKOPOCTH (pepMEHTATUBHBIX peaKUil OT pa3IMUHbIX (aKTOPOB.

[lepBUUHBIN CHHTE3 OPraHUYECKUX BELIECTB B KieTKe. POTOCUHTE3. AHOKCUCEHHbIU U OKCUSEHHBIU
Gpomocunmes y daxkmeputi. Ceemocodbuparowjue nueMeHmvl U NUSMEHMbl peaKkyuoHHo2o yewmpa. Poib
XJIOPOTUTAcTOB B mporiecce porocuHTeza. CBeroBas u TeMHOBas (a3bl. Pomoodvixanue, Cz., Cs- u CAM-
munvl pomocunmesa. IlponykTuBHOCTh (poTOCcHMHTE3a. BrusHue pasznuuHbIX (DaKTOPOB Ha CKOPOCTh
dboTocunTe3a. 3HaUeHHE (HOTOCUHTE3A.

XemocuHre3. Pa3zHooOpazue OpraHM3MOB-XEMOCHHTETHKOB: HHUTpUGUIUpPYIOIIHE OaKTepHH,
xKene300aKkTepun, cepoOaKTepuu, BOJIOPOAHbIE OaKTeprH. 3HAaUeHUE XEMOCHHTE3A.

AnaspobOnbie opranu3mbl. Bunbsl 6posxkenus. [IpoaykTel OpoxkeHUs U UX UCIIOIb30BAHUE YETOBEKOM.
AHa’poOHBIE MUKPOOPraHU3MbI KaK 00BEKTHl OMOTEXHOJIOTHH U BO30YIUTENN O0JIe3HEH.

AdpoOHBIE OpraHu3Mbl. JTalbl 3HepreTudyeckoro oomena. [loaroroBurenbHbId dTam. [nmukonus —
OECKHCIOPOIHOE PACHIEIICHUE TITFOKO3bI.

buonorudeckoe oOkucieHue, WIM KIETOYHOE JbIXaHHEe. Poinbp MUTOXOHIpWii B THpolieccax
Ouonornyeckoro okucieHus. Lluxnmyeckue peakumu. OxucnutensHoe ¢ochopunupoBanue. Inepeus
membpannozo epaduenma npomonos. Cunmes AT®: paboma npomonnoii ATD-cunmaszwvl. IIpenmymiecta
a’po0OHOro MyTH 0OMEHa BEIIECTB nepe]] aHadpOoOHBIM. DPHEKTUBHOCTh SHEPIETUYECKOT0 OOMEHA.

JdeMoHcTpanuu

IToprpetsr: k. [lpuctin, K. A. Tumupsses, C. H. Bunorpanckuii, B. A. Onrensrapar, 11. Mutuen,
I'. A. 3aBap3uH.

Tabmuuer u cxembl: «DOTOCHHTE3», «IHEpPreTHUecKrii oOMen», «buocuntes Oenka», «CtpoeHue
bepmeHTa», «XEeMOCHHTE3Y.

OO6opynoBaHue: CBETOBOW MMKpPOCKOM, OOOpYyJOBaHWE [UIi HPUTOTOBJICHUS TOCTOSHHBIX H
BPEMEHHBIX MUKPOIIPENAPATOB.

JlaGopaTopHas padora «/3yueHne KaTaJUTUYeCKON aKTUBHOCTU (PePMEHTOB (Ha IpUMeEpe aMUIa3bl
WJIM KaTallasbl).



JlaGopaTtopHass pabGora «/3yueHue (epMEHTATUBHOIO pACIICIUIEHUS MEPOKCHIA BOAOPOJA B
PaCTUTENBHBIX U )KUBOTHBIX KJIETKAX.

JlaGopatopnas padora «CpaBHeHHE IPOLIECCOB (DOTOCHHTE3a U XEMOCUHTE3a».

JlaGopaTopuasi pad6ora «CpaBHEHHE TIPOIIECCOB OPOKCHUS U ABIXAHUSD.

Tema 7. HacnencreenHast MHGopManus U peajau3alnus eé B KiIeTKe

Peakuun matpuuHOoro cuHtesa. [IpMHIMI KOMIIJIEMEHTApHOCTU B pEaKLUSAX MaTPUYHOIO CHUHTE3A.
Peanuzanus nHacnenctBeHHoi wuH(popManuu. ['eHeTHdeckuid KOA, €ro cBOWCTBa. TpaHCKpunuus —
MarpuuHelii cuHTe3 PHK. IIpuHOMNBI TpaHCKpUIILMK: KOMIUIEMEHTapHOCTb, AaHTHIIAPAJUIEIBbHOCTD,
acumMmeTpuuHoCTh. Cospesanue mampuunsvix PHK 6 syxapuomuueckoii knemke. Hexooupyrowue PHK.

Tpancnsmus u e€ sranel. Yuactue tpancnoptHeix PHK B 6nocunTtese 6enka. YcnoBus OnocuHTE3a
oenka. KogupoBanue aMHHOKUCIOT. Poitb prubocom B OnocuHTE3e OenKa.

Coepemennvie npedcmasnenusi o cmpoeruu 2enog. Opranuzanys reHoMa y npokapuoT U 3yKapuoT.
Perynsinust akTuBHOCTU reHOB y npokapuoT. ['unoresa onepona (®. XKaxo06, XK. Mano). Monexynapnuvie
MexXanuzmbl dKcnpeccuu 2eHog y aykapuom. Ponv xpomamuna é pecynayuu pabomul cenos. Perynsuus
0OMEHHBIX IpoIecCcOB B KiieTke. KieTouHslil romeocTas.

Bupychl — HeksieTouHble GOpPMBI KU3HU U OOnMraTHble napa3suTbl. CTpoeHUE MPOCTHIX U CIOMKHBIX
BHPYCOB, pPETpOBUPYCOB, OaktepuodaroB. Kuznenmnwiti yuxn [HK-codepocawux eupycos, PHK-
cooeporcawux eupycos, bakmepuogazos. Qopamuas mpanckKpunyus, peeepmasa, uHmezpasd.

Bupycupie 3a0osieBanusi uenoBeka, XUBOTHBIX, pactenmid. CIINJ], COVID-19, comnmansHble U
MEJHUIIMHCKUE MPOOIEMBI.

Buoungopmamuka: unmeepayus u ananuz 6onvuux maccusos («bigdatay) cmpyxmyprvix
ouonocuueckux oannwvix. Hanomexunonocuu 6 ouonocuu u meouyure. Ilpoepammupyemole hynkyuu Oeixos.
Cnocobwi 0ocmaexu nekapcms.

JdeMoHcTpanuu

[Toptpetsr: H. K. Konsuos, /1. Y. UBaHOBCKUH.

Tabmuub! u cxembl: «buocunTes 0enkay, «I'eHeTnaeckuit Koy, «Bupyce», «bakrepuodaruy.

IIpakTuyeckas padora «Co3gaHue MOJEIN BUPYCa.

Tema 8. ZKM3HeHHBIN HUKJ KJIETKU

Knerounsnii mukn, ero mepuonsl u peryisaiusa. Matepdaza m muto3. OCOOCHHOCTH MPOIIECCOB,
npoTekaromux B uHTEpdaze. [loaroroBka kineTku K aeneHuto. [IpecuHTeTHYeCKnid (TOCTMUTOTHYECKU),
CUHTETUYECKUN U MOCTCUHTETUUYECKUH (IIPEMUTOTUUECKHI) ePHOIbl HHTEP Pa3bl.

Marpuunbiii cunte3 [IHK — pernukanus. [lpunnuner perummkauuu JIHK: kommiemeHTapHOCTD,
MOJIYKOHCEPBAaTUBHBIM CHHTE3, aHTUNapaJieJbHOCTh. Mexanusm permukanuu  JIHK. Xpomocowmsi.
Ctpoenue xpoMocoM. TeaoMmephl U TetoMepa3a. XpOMOCOMHBIA HA0OP KIETKH — KapHOTHIIL. J{UTIIon HbIN
Y TaIyIOUIHBIN HAaOOpbl XxpoMocoM. ['oMonoruunsie XxpoMocomsl. [1os10BbIE XPOMOCOMBI.

Henenne knerkn — muto3. CTaguu MUTO3a M MPOUCXOJSALIME B HUX IPOLECCHL. THIBI MHUTO3a.
Kapuokunes n uutoknnes. buosnornueckoe 3HaueHrEe MUTO3a.

Perymsmus MUTOTHYECKOTO LIKMKIIA KIETKU. [IporpammupyemMas kieTouHas rudesib — arnomnTos.

Knerounoe sapo, Xxpomocombl, (yHKIIMOHANbHAS TeHOMHKA. Mexanusmvl nponughepayuu,
oughgepenyuposxu, cmapenus u eubenu kiemox. «L{ugpposas kiemkay — ououngopmamuueckue mooenu
DYHKYUOHUPOBAHUS KIEMKUL.

JdeMoHcTpanun

Tabmuist 1 cxembl: «KU3HEHHBIA UK KIETKW», «MHTO3», «CTpoeHue Xxpomocom», «Perukarus
JIHK>.

O6opynoBaHue: CBETOBOM MUKPOCKOII, MUKpoOTIpenapathl: «MHUTO3 B KJIIETKaX KOPEIIKa JIYKa.

JlabopaTopHas padora «/3ydeHre XpoMOCOM Ha TOTOBBIX MUKpPOIIpenapaTax.

JlabopaTopHnasi pabdora «Habmionenue MuTo3a B KJIETKaX KOHYHMKA KOpEIIKa Jyka (Ha TOTOBBIX
MUKpOTIpenaparax).

Tema 9. Ctpoenne u pyHKnuu opranu3mMoB

buonornyeckoe pasHooOpazue opraHu3mMoB. OIHOKIETOUYHBIE, KOJIOHHAJIbHbIE, MHOTOKJIETOYHBIE
OpraHU3MBbI.

OCOOEHHOCTH CTPOEHUS M >KU3HEICATEILHOCTH OJHOKIETOYHBIX OpraHum3MoB. bakrepuwu, apxewu,
OJTHOKJIETOYHBIE I'PUOBI, OHOKIETOYHbIE BOJOPOCIH, APYrue NpoTUCThl. KooHManbHbIE OpraHu3MBl.

B3anMocBs3b yacTeld MHOTOKJIETOYHOTO Opranus3ma. TKkaHH, Opranbl U CUCTEMbI OpraHoB. OpraHu3m
Kak enuHoe 1enoe. ['omeocras.



Txanu pactenuil. Tumbl pacTUTENbHBIX TKaHEH: oOpa3zoBaTenbHas, MOKPOBHAs, MPOBOJSILAS,
OCHOBHas, MexaHu4eckasi. OCOOEHHOCTH CTPOCHHS, (PYHKIIMIA U PACTIONIOKEHHS TKAaHEH B OpraHax pacTeHHIA.

TkaHu >KMBOTHBIX M 4eJlOBeKa. THMbl >KMBOTHBIX TKaHEH: SNUTEIUANbHAs, COCIWHUTENbHAS,
MbIIIeyHasi, HepBHass. OCOOCHHOCTH CTpOCHHMs, PYHKIUN U PACTIOTIOKEHHUS TKaHEH B OpraHax >KUBOTHBIX U
YEJI0BEKA.

Opraunbl. BereraTuBHble U reHepaTUBHBIE OpraHbl pacTeHnil. OpraHbl U CUCTEMBI OPraHOB KUBOTHBIX
u yenoBeka. DyHKIIMM OPraHoOB U CUCTEM OpPIaHOB.

Omopa Tema opranu3moB. Kapkac pacrenmil. CKeneTbl OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
AKUBOTHBIX. HapyxHbII1 1 BHyTpeHHUH ckener. CTpoeHHE U TUIIBI COEAMHEHUS KOCTEH.

JIBukeHre OpraHu3MoB. JIBM)KEHHME OJHOKIETOYHBIX OpPraHU3MOB: aMEOOUAHOE, >KTYTUKOBOE,
pecHuyHoe. [[BI)KeHHE MHOTOKJIETOYHBIX PACTEHUI: TPOMU3MBI U HACTHH. JIBMKEHHME MHOTOKJIETOYHBIX
KUBOTHBIX U YeJIOBEKa: MbIIeyHas cucrema. Peduexc. CkeneTHple MBI U HX paboTa.

[Tutanue oprann3zmos. IlornoiieHre BoJibl, YIIIEKUCIOTO ra3a U MUHEPAJIbHBIX BELIECTB PACTEHUSMH.
[lutanue >XKUBOTHBIX. BHYTpUIONOCTHOE W BHYTPUKIETOYHOE TmuIieBapeHue. [luraHue Mmo3BOHOYHBIX
AKUBOTHBIX. OT/EINbI MUILEBAPUTENBHOTO TpakTa. [InieBapuTensHble xkenessl. [lumeBapuTenbHas cuctema
YEJI0BEKA.

Jpixanue opranm3moB. Jlpixanue pacteHuil. Jlpixanue >kuBOTHBIX. Juddy3us razoB uepes
MOBEPXHOCTh KieTkU. KoxkHoe apixaHue. JlprxarenpHas mMoBepXHOCTh. JKabepHoe M JErOoYHOE JIbIXaHUE.
JlbIxaHWe T03BOHOYHBIX JHMBOTHBIX U YeJOBEKa. OBOJIIOIMOHHOE YCIOKHEHHE CTPOEHUS JIErKUX
MMO3BOHOYHBIX XMBOTHBIX. [[pIXarenpHas cucTema 4YeloBeKa. MexXaHW3M BEHTWISIUU JETKUX y MTHI] U
MJIEKOTIUTAOIMKX. Perymsaius npixanus. [[prxatenbHbie 00BEMBI.

TpancnopT BemeCTB y OpraHu3MoB. TpaHCIOPTHBIE CHUCTEMBbI PAacCTEHHW. TpPAaHCHOPT BEIIECTB Y
KUBOTHBIX. KpoBeHOCHast cuctema u e€ opranbl. KpoBEeHOCHas CHCTEMa IMO3BOHOYHBIX J>KMBOTHBIX H
yenoBeka. Cepie, KpOBEHOCHBIE COCYIbI 1 KpOBb. Kpyru kpoBooOpaieHust. DBOJIIOIMOHHBIC YCI0KHEHHUS
CTpOEHUSI KPOBEHOCHOW CHCTEMbI TIO3BOHOYHBIX KMBOTHBIX. PaboTa cepana u e€ perymsuus.

Brinenenune y opranu3moB. Beigenenue y pactenuil. Beigenenue y KUBOTHBIX. COKpaTHUTENIbHbBIC
Bakyosid. Opraunsl BoiaeneHus. OunbTpanus, cekpenuns U oOpaTHOE BCAaChIBAHME KaK MEXaHU3MbI pabOThI
OpraHoB BblJeneHUs. CBA3b MOJIOCTU TeJla ¢ KPOBEHOCHOM M BBIJACIMUTENIBHON cucTeMamMu. Beiaenenue y
MO3BOHOYHBIX KUBOTHBIX U uenoBeka. [louku. CtpoeHue n pyHkmoHupoBanue HeppoHa. ObpazoBaHue
MOYH Yy YeJIOBEKa.

3ammTa y OpraHu3MoB. 3allUTa Yy OJHOKJIETOYHBIX OpraHu3MoB. CHopel OakTepuil W IHCTHI
NpoCcTeUINX. 3almuTa y MHOTOKIETOYHbIX pacTteHuil. Kyrukymna. CpeiacTBa MacCMBHOM M XMMHUYECKOU
3auThl. ODUTOHLIMIBL.

3ammTa y MHOTOKJIETOYHBIX >KMBOTHBIX. [IOKpOBBI M KX HpPOM3BOAHBIC. 3aniuTa OpraHu3Ma OT
Oosezneit. UMMyHHast cuctema uenoBeka. KieTouyHbId W TyMOpajdbHBIH WMMYHHUTET. BpoXAEHHBIA MU
nproOpeTEéHHBIN ciennduueckuit UMMYHUTET. Teopus KIoHaIbHO-ceaeKkTUBHOro nMmyHutera (I1. Dprux,
®. M. bepuer, C. Tonerara). BocnanurenbHbie OTBEThI OPraHU3MOB. PojIb BPOKIEHHOTO HMMYHHUTETA B
Pa3BUTHUU CUCTEMHBIX 3a00JI€BaHHA.

Pazgpaxkumocte W perynsiuus y OpraHu3MoB. Pa3pakxuMoCThb y OJHOKJIETOUHBIX OpPraHU3MOB.
Takcucel. PaznpaxuMocCTh U peryisiuus y pacreHuil. POCToBble BelecTBa U UX 3HAYCHUE.

HepBHas cuctema u peduiekTopHas peryisuus y >KUBOTHBIX. HepBHas cucremMa U €€ OTHAEIBL
OBOJIIOIIMOHHOE YCJIOKHEHUE CTPOCHUSI HEPBHOM CHUCTEMbl Yy KUBOTHBIX. OTHENbl TOJOBHOTO MO3ra
MO3BOHOYHBIX JKUBOTHBIX. Peduiekc u peduiekropnas ayra. besycioBHbie U YCIOBHbBIE peIeKCHI.

['yMopanbHas perynsiusi ¥ SHIOKPUHHAsI CHUCTEMa XMBOTHBIX M 4esnoBeka. JKene3bl 3HIOKPUHHOMN
CUCTEMBl W HMX TOpPMOHBI. JlelicTBMe TOpPMOHOB. B3auMOCBA3b HEpPBHOM M HHAOKPUHHOW CHCTEM.
l'umoTtanamo-runoduzapHas cuctema.

JdeMoHcTpanuu

[Toptper: U. I1. I1aBnoB.

Tabmuier u cxembl: «OTHOKIETOYHBIE BOJAOPOCIN», «MHOTOKIETOUHBIE BOAOpOC», «bakTepuny,
«IIpocreiiuey», «OpraHbl IBETKOBBIX pacTeHU», «CHCTeMbl OpPraHOB MO3BOHOYHBIX KHUBOTHBIXY,
«BHyTpeHHee cTpoeHue HaceKoMbIx», «Tkanu pactenwmit», «KopHeBbie cuctembl», «CTpoeHHE CTEOMNs»,
«CTpoeHHe JIMCTOBOM MIAacTUHKM», «TkaHuW >KUBOTHBIX», «Ckener uyenoBekay, «lluieBapurenpHas
cucteMay, «KpoBeHocHas cuctemay, «JlpixaTenbHas cuctemay, «HepBHas cucremay, «Koxay, «MplieuHas
cucteMay, «BpinenuTtenbHas cuctemay, « QHAOKpUHHAs cuctema», «CtpoeHue MbIiby, «AMMyHUTET»,
«KumeunomnonoctHbley», «Cxema NUTaHUs pacTeHui», « KpoBEHOCHBIE CUCTEMBI TO3BOHOYHBIX KUBOTHBIX),



«Ctpoenne ruapel», «CTpoeHue miaHapumn», «BHyTpeHHEe CTpOEHUE [OKIEBOTO uepBs», «HepBHas
cucrtema poioy, «HepBHas cucreMa yisrymkn», «HepBHas cucreMa mpecMbIKaronuxcs», «HepBHas cuctema
nTuiy, «HepBHas cuctema MiueKonuTarImMux», «HepBHas cucrema yenoBekay, «Peduexcy.

OOopynoBaHue: CBETOBOW  MHMKPOCKON, MHKpOIpENapaTrbl  OJHOKJIETOYHBIX  OpPraHU3MOB,
MUKpOTIpenapaTtbl TKaHEH, pPaKOBHUHBI MOJUIFOCKOB, KOJUICKIIUM HACEKOMBIX, WIJIOKOXKHUX, JKHUBBIE
IK3EMILISIPBI KOMHATHBIX PACTECHUH, TepOApUU PACTCHHIA Pa3HBIX OT/ICIOB, BIAXHBIC PENapaThl )KUBOTHBIX,
CKEJIEThl TO3BOHOYHBIX, KOJJICKIIMH OECIIO3BOHOYHBIX JKUBOTHBIX, CKEJIET YeJIOBEKa, 000pyIOBaHHE IS
JEMOHCTpALMK [MOYBEHHOTO M BO3JAYILIHOI'O NUTaHMS PACTEHMM, paclleIuIeHHus Kpaxmasia U OelKOB MOJ
JercTBUEM (EpMEHTOB, 000PYIOBaHHE Uil AEMOHCTPALMU OIBITOB TI0 U3MEPEHUIO KU3HEHHONH EMKOCTH
NETKUX, MEXaHU3Ma JIbIXaTeIbHBIX ABMKCHUM, MOJICIIA TOJIOBHOTO MO3Ta Pa3IMYHbIX )KHBOTHBIX.

JladopaTopHas padora «/3yueHue TKaHEel pacTeHHI.

JladopaTopHas padora «/I3yueHue TkaHel KUBOTHBIX).

JladopaTopHas padora «/I3yueHne opranoB IBETKOBOTO PACTCHUS.

Tema 10. Pa3mHoeHHe M pa3BUTHE OPTraHNU3MOB

®opMBbI pa3MHOKEHHS OPraHU3MOB: Oecrosioe (BKII0Uas BEreTaTUBHOE) U 10JI0Boe. Bupl Oecnoioro
Pa3MHOKCHHUSI: IOYKOBAHUE, CIIOPYJISAINS, (PparMeHTAIHs, KIOHHPOBAHHE.

[TonoBoe paszmuoxenue. IlomoBeie kieTku, wiu rameTsl. Meio3. Craguu meiio3a. IloBenenue
XpoMocoM B Meno3e. Kpoccunrosep. bruosorndeckuil cMbIci Mei03a U IIOJIOBOTO mpouecca. Menos u ero
MECTO B )KU3HEHHOM IIMKJIE OpPTaHU3MOB.

[IpenzapoapimeBoe paszutue. ['ameroreHe3 y XuBOTHbIX. [lojoBble sxene3bl. OOpazoBaHue u
pa3BHUTHE NOJIOBBIX KiIeTOK. Criepmarorenes u oorere3. CTpoeHue MoJI0BbIX KIETOK.

OmooTBOpeHrHEe U 3MOpPHOHAIBHOE Pa3BUTHE KUBOTHBIX. CrIOCOOBI OMIOOTBOPEHUS: HAPYKHOE,
BHyTpeHHee. [lapTeHorenes.

WnauBuayanbHOe pa3BUTHE OpPraHU3MOB (OHTOTeHe3). OMOpHOJOrHsi — Hayka O pPa3BUTHH
opranu3mMoB. Mopghocenes — oOna u3 enasuwix npooaem smopuonoeuu. Konyenyus mopghoeenos u mooenu
mopghoeeneza. Cranuu >MOpUOTEHE3a KUBOTHBIX (Ha mpuMepe Jisrymku). [[pobnenue. Tunsl apoOneHus.
Jlemepmunuposannoe u HedepmuHuposannoe oOpoobaenue. bnacmyna, munvi oOracmyn. OcoOEHHOCTH
OpoOsieHUsT MJICKOMMTAIOUIUX. 3apOJAbIIIeBble JUCTKH (racTpyisiusi). 3akjiaJka OpraHoB W TKaHEH u3
3apOJBIIIEBBIX JIMCTKOB. B3anMHOe BiMsSHHE YacTeil pa3BUBAIOLIErocs 3apojpliia (3MOpHOHANbHAS
MHIYKIKA). 3aKJIaIKa TUIaHa CTPOEHUS KUBOTHOTO KaK Pe3yJIbTaT HePAPXUUECKUX B3aUMOICHCTBUN T€HOB.
Bnusinue Ha SMOpHOHANTBHOE PAa3BUTHE PA3IMUHBIX (JaKTOPOB OKPYKAIOIIEH CpeJIbl.

Poct u pa3Butue xuBoTHbIX. [locTamMOpronanbuelil nepuoa. [Ipsmoe u HenpsiMmoe pa3Butue. Pazputue
¢ Meramop(}o30M y 0eCrO3BOHOYHBIX U MMO3BOHOYHBIX KUBOTHBIX. bHojOrnueckoe 3Haue€HUE MPSIMOTO U
HENpsIMOTO Pa3BUTHSL, UX pacHpoCTpaHeHue B npupoe. Turbl pocta KUBOTHBIX. PaKTOPHI PETYIISAINN POCTa
KUBOTHBIX U 4enoBeka. CTaguu MOCTIMOPUOHAIBHOTO PAa3BUTHUSL Y JKMBOTHBIX M uenoBeka. llepuombl
OHTOreHe3a uenoBeka. CTapeHue U CMepTh Kak OMOJIOTMYECKUe POLECCHI.

Pa3zmHoxkenue u pa3Butre pacrenuid. ['ametodut u ciopodut. Meito3 B dKU3HEHHOM ITUKIIC PACTEHU.
O6pazoBanue crnop B mpolecce Meiosza. ['amerorenes y pacreHuil. OIIOIOTBOPEHHE W pPa3BUTHE
PacCTUTENBHBIX OpraHU3MOB. J[BOITHOE OIUIOJOTBOPEHUE Y IIBETKOBBIX pacTeHuid. OOpa3oBaHue U pa3BUTHE
CEMEHH.

MexaHu3MBI PEeTysSIUU OHTOT€HE3a Y PACTCHHM U KUBOTHBIX.

JdeMoHcTpanun

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

Tabmumer u  cxembl: «BereratuBHoe pa3MHOkeHHe», «THUMBI OECHONIOro  pa3MHOKEHHUS,
«Pa3MHOXKEHHE XJIaMHIOMOHAIbl», «Pa3MHOXKeHHEe OJBIIeHbl», «Pa3MHOXeHue Tuape», «Meihosy,
«Xpomocombl», «l'amerorenes», «CTpoeHue SHIEKICTKH U crepmaro3onaa», «OCHOBHBIE CTaIUH
oHTOTeHe3a», «lIpsmoe u Hempsmoe pasButue», «Pa3BuTue Maiickoro jxyka», «Pa3BuTue capaHumy,
«Pa3BuTne JATymku», «J/[BoifHOE OIIOJOTBOpPEHHE Y I[BETKOBBIX pacTeHuit», «CTpoeHHe CeMsH
OJIHOJIONBHBIX U JBYIOJIBHBIX pacTeHUn», «KU3HEHHBIH UK MOPCKON KamycThl», «KU3HEHHBIN MUK
Mxa», «JKU3HEHHBIN UK TAaOPOTHUKAY, «KU3HEHHBIHN UK COCHBIY.

O6opynoBaHue: CBETOBOM MHKPOCKOI, MUKPOTIPENapaThl SIMIIEKIETOK U CIepMaTO30UI0B, MOJIETh
«uKI pa3BUTHUS JSTYIIKA.

JlabopaTopnas pa6ora «3ydeHne CTpOCHHUS MOJOBBIX KJIETOK HAa TOTOBBIX MUKPOTIpENapaTax.

IIpakTnyeckas padora «BrisBIeHNE MPU3HAKOB CXO/ICTBA 3apOIbIIIIeH TO3BOHOYHBIX KUBOTHBIXY.

JlabopaTopnasi pa6ora «CTpoeHHE OpTraHOB PA3MHOKEHUS BBICITUX PACTCHUI».



Tema 11. 'eHeTHKA — HAYKa 0 HACJIEACTBEHHOCTH U H3MEHYMBOCTH OPraHN3MOB

HcTopust cTaHOBICHHUS W PAa3BUTUSl TEHETHKH Kak Hayku. PabGoter I'. Menpens, I'. ne ®dpwusa, T.
Moprana. Ponb oreuecTBeHHBIX y4€HBIX B pa3Butuu reaetuku. Pabotel H. K. Konbiioa, H. 1. Bauiiona,
A. H. benoszepckoro, I'. 1. Kapneuenxo, 0. A. ®unumuenxo, H. B. Tumodeera-Pecosckoro.

OCHOBHbBIE TE€HETUYECKUE TOHATHUS M CHUMBOJIbL. [ 'OMOJIOTMUHBIE XPOMOCOMBI, aJlICJIbHbIE TEHBI,
aIbTEPHATUBHBIC MPU3HAKU, IOMUHAHTHBIN U PELIECCUBHBIN MPU3HAK, TOMO3UTOTa, TETEPO3UT0Ta, YACTaS
TuHUS, TUHOpuAbl, reHotur, ¢eHoTtur. (OCHOBHBIE METOJIbI TI'€HETHKH: THOPUIOIOTUYCCKUA,
LATOJIOTUYECKUN, MOJIEKYJIIPHO-TEHETHYECKUM.

JdeMoHcTpanuu

[Moptpetsr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsios, H. U. BaBunos, A. H. benozepckuii,
I'. 1. Kaprieuenko, 0. A. ®umumaenko, H. B. TumodeeB-PecoBckmii.

Tabmuie! U cxeMbl: «MeToIbI TCHETHKIY, «CXEMBI CKPEIITUBAHUS.

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

Tema 12. 3aKoHOMEPHOCTH HACJIEACTBEHHOCTH

Mounorubpuanoe ckpeuuBanue. Ilepblii 3akoH Menens — 3akoH eJMHO00pa3us rHOpHUI0B MEPBOrO
nokosieHus. [lpaBwio nomuHupoBaHus. Btopol 3akoH MeHnens — 3aKOH paclICIUICHUs IPU3HAKOB.
[uTonornyeckue 0CHOBBI MOHOTHOPHUIHOTO CKpeIMBaHus. [ unoresa YuCTOThl raMer.

Anamuzupyromee ckpemuBaHue. [IpomexyrodHslii XapakTep HaclieqoBaHWs. PacmierieHue
MIPU3HAKOB TIPU HETIOJHOM JIOMUHHUPOBAHUH.

JurubpunHoe ckpemuBaHue. Tpetuid 3akoH MeHaenss — 3aKOH HE3aBUCUMOIO HaclieOBaHUS
npu3HakoB. LluTonoruueckre 0CHOBBI TUTHOPUIHOTO CKPEIMBAHUSI.

CuemienHoe HacnenoBaHue npusHakoB. Paboter T. Moprana. CreruieHHOE HacjeJI0BaHHE T€HOB,
HapylIeHUE CLUEIUICHUS] MEeX Ay TeHaMU. XpOMOCOMHas TEOPHsI HACIEeICTBEHHOCTH.

I'enernka mona. XpoMOCOMHBIM MEXaHU3M OMPENECIEHUA M0Ja. AYyTOCOMBI U MOJOBBIE XPOMOCOMBI.
['oMorameTHbIli U rereporaMeTHbIA MOJ. ['eHeTHdyeckass CTpyKTypa MOJOBBIX XpoMocoM. HacienoBanue
MIPU3HAKOB, CLEIUIEHHBIX C TOJIOM.

I'enoTun kak nenoctHas cucrteMa. [lneioTponus — MHOKECTBEHHOE A€CTBHE reHa. MHOKECTBEHHBII
ajuienu3M. BzaumoperictBue HeauienbHbIX reHoB. KoMmiemenTapHocTh. Dnuctas. [lonmumepust.

I'eneTnyeckuii KOHTPOJIb Pa3BUTHUS PACTEHHM, )KUBOTHBIX U YEJOBEKa, a Takke (PU3MOIOTHYECKUX
MPOLIECCOB, OBEJICHUSI U KOTHUTUBHBIX QyHKIUH. ['eHeTHYecKkne MexaHu3Mbl CUMOMOTEHEe3a, MEXaHU3MBI
B3aUMO/JICHCTBUS «XO35UH — MapasuT» U «XO35UH — MHUKpoOHOM». ['eHeTHueckue acmeKkThl KOHTPOJS U
M3MEHEHHUSI HACJIeICTBEHHOM NH(OPMALIUY B TOKOJICHHUIX KJIETOK U OPTraHU3MOB.

JdemoHcTpauuu

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

Tabmuubpl u cxembl: «llepBblli M BTOpo#l 3akoHbl MeHaens», «Tperuii 3akoH MeHaensy,
«AHanu3upymllee ckpenmBanue», «Henonnoe nomuHnpoBanuey, «CLEIUIEHHOE HACIEI0BAHUE IPU3HAKOB
y apo3oduib», «I'enetnka nomnay, «Kapuorun uenoseka», «Kapuotun apozoduisi», «KapuoTun nTuib,
«MHOK€eCTBEHHBIN ajuienu3m», «B3aumoaeiicTBue TeHOBY.

O6opynoBanHue: MOEIb ISl IEMOHCTPAIMH 3aKOHOB €IMHO00pa3us THOPUI0B IEPBOr0 MOKOJICHUS U
pacuieuieHusl MPU3HAKOB, MOJIENb JUISl IEMOHCTpAIlMM 3aKOHA HE3aBHCHMOI'O HACJIEIOBAHUS MPU3HAKOB,
MOJIeNb s JE€MOHCTPALMM  CIEIUIEHHOIO  HACJIEJOBAaHUS IPU3HAKOB, CBETOBOM MHUKPOCKOII,
MUKpomnpenapar: «J{po3oduia.

IIpakTnyeckas padora «/3ydyeHue pe3yabTaTOB MOHOTUOPUTHOTO CKPEIIMBAHUS Y IPO30(PUITBD.

IIpakTnyeckas padora «/3ydyeHnue pe3ynbTaTOB TUTHOPUIHOTO CKPEIIUBAHUS Y APO30DUIBDY.

Tema 13. 3akoHOMepHOCTH H3MEHYHBOCTH

BsaumopneiictBue renotuna u cpensl npu GopmupoBaHuu ¢deHoTumna. M3MeHYMBOCTh MPU3HAKOB.
KauecTBeHHBIE U KOJIMUECTBEHHBIE PU3HAKU. BUIbl N3MEHUMBOCTH: HEHACIIEACTBEHHAS U HACJIEACTBECHHAS.

MonudukanronHass W3MEeHYUBOCTb. Pomb cpeapl B QopmupoBaHUM  MOIUGUKATTMOHHON
n3MeHunBocTH. Hopma peakuuu npusHaka. BapuanuonHsslil psin u BapuanmonHas kpusast (B. Horanncen).
CpoiicTBa MOIM(DUKAIIMOHHON U3MEHYUBOCTH.

'enoTunuueckas n3MeHUYMBOCTh. CBOMCTBA FT€HOTUIMMMYECKON U3MEHYMBOCTH. BBl reHOTUITNYECKOI
W3MEHUYHUBOCTH: KOMOWHATHBHAS, MyTallUOHHASI.

KoMmOuHaTiBHasT W3MEHUYUBOCTh. Mei03 © TIOJNIOBOM TPOIECC — OCHOBAa KOMOWMHATHBHOM
M3MEHYUBOCTH. POJIh KOMOMHATHBHOM N3MEHYMBOCTH B CO3/IaHUU T€HETUYECKOTO Pa3HOOOpa3us B mpeaesax
OJIHOTO BHUJA.



MyranronHas ”3MEHYMBOCTb. Buabl MyTaluii: reHHble, XpOMOCOMHbIE, TeHOMHbIE. CIIOHTAaHHBIE U
UHIYUUPOBAHHbIE MYyTalMU. flIepHble M LuUTOIUIa3MaTHdeckue Myrauud. ComMaTHuYecKue W I0JIOBbHIE
Mytauuu. [IpuunHbl BOSHUKHOBEHUS MyTaluil. MyTareHsl 1 UX BJIUSHUE HA OPraHU3Mbl. 3AKOHOMEPHOCTHU
MYTallMOHHOTO IIpoliecca. 3aKOH TIOMOJIOTUYECKUX Ps0B B HaciencTBeHHOM wu3meHunBoctH (H.M.
BasuiioB). BHesinepHast ©13MEHYMBOCTD M HACJIEICTBEHHOCTb.

Onueenemuka u dSNUeHOMUKA, POIb INUSEHEMUYECKUX PaKmMOpOo8 8 HACle008aHUU U USMEHYUBOCTIU
GenomunuyecKux NPU3HAKo8 y OpeaHu3Mos.

JdeMoHcTpanuu

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

Tabmumer  w cxembl:  «Buapl  u3MeH4YuBOCTHY, «Moau(UKAMOHHAS  W3MEHYUBOCTHY,
«KoMOuHaTHBHAS W3MEHYHMBOCTB», «Melo3», «OmionoTBoperne», «l'eHeTndeckne 3a00JIeBaHUS
4yenoBeKay, « Buasl myramuiny.

ObopynoBaHue: KUBbIC U TepOapHbIC IK3EMIUISIPhl KOMHATHBIX PacTeHHUH, pUCYHKH ((oTorpadun)
YKUBOTHBIX C Pa3TUYHBIMUA BUIAMH U3MEHYUBOCTH.

JladopaTopnasi pabGora «liccnenoBanre 3aKOHOMEpPHOCTEH MOAU(PUKANMOHHON N3MEHUYHMBOCTH.
[TocTpoeHnne BapHaMOHHOTO psifia U BapUALMOHHON KPUBOW».

IIpakTnueckas padora «Myranuu y a1po30¢uibl (Ha TOTOBBIX MUKPOIIPENapaTax)y.

Tema 14. I'eneTnka yejioBexka

Kapuotun uenoBeka. MexayHapoaHas MporpaMMa HCCI€IOBaHUS TIeHOMa uejoBeka. Metompsl
U3Y4YEeHUs TEeHETUKH YeJloBeKa: T'eHealorn4yecKuid, OIM3HENOBBIM, IUTOr€HETUYECKHUI, MOMYJISAIHOHHO-
CTaTUCTUYECKUN, MOJIEKYIAPHO-TeHETHUECKU. COBPEMEHHOE OIPEAENICHNE T'E€HOTHIIA: ITOJHOT€HOMHOE
CEKBEHHpPOBAHUE, TEHOTHUNMPOBaHWE, B TOM uucie ¢ mnomombio [I[[P-ananmuza. HacnencrBeHHbie
3a00JIeBaHMsI 4eIOBEKa. [ e€HHbIE W XPOMOCOMHBIC OOJIE3HH 4YeIOBeKa. bole3HM ¢ HacleICTBEHHOU
MPeIPaclosOKEHHOCThI0. 3HaYeHNE MEUIIMHCKON T€HETUKHY B MPEJOTBPAILIEHNHN U JIEUEHUU T€HETHYECKUX
3a00JieBaHMI yeloBeKa. MeauKo-rTeHeTH4eckoe KoHCyiabTHpoBaHue. CrTBonoBble KieTku. I[loHsATue
«TEHETHYECKOTO Tpy3a». OJTUYECKUE AacleKThl HCCIENOBAaHUN B O0JAcCTH pPEJAKTUPOBAHUS Te€HOMa U
CTBOJIOBBIX KJIETOK.

I'enetnueckue GpakTOphl NOBBIIIEHHON YyBCTBUTEILHOCTH YENIOBEKA K (PU3NUECKOMY U XUMUYECKOMY
3arpsI3HEHUIO OKpYKarollen cpepl. ['eHeTndeckas npeapacnoaoKeHHOCTh YEI0BEKa K MaTOJIOTHSIM.

JdemoHcTpauuu

Tabmupr u  cxembl: «Kapuotun desnoBeka», «MeToabl U3ydeHUS TEHETUKH YEIOBEKay,
«['enernueckue 3a00€BaHUS YEIOBEKAY.

IIpakTuyeckas padora «CocTaBjieHUE U aHAIIU3 POJIOCITIOBHONY.

Tema 15. Cesiekniusi OpraHu3sMoB

JoMecTukanusi U celekuus. 3apoKIeHUe celeKuuu U gomectukanuu. Yuenue H. M. BaBuiioa o
LlenTpax MpOUCXOXKIEHHUSI U MHOroo0Opasus KyJAbTYpHBIX pacTeHuil. Poyib cenmexkuuu B cO3JaHUM COPTOB
pacTeHuil U nopoJ KUBOTHBIX. COpT, MOpoJa, ITaMM. 3aKOH TOMOJIOTHYECKUX PSAJIOB B HACIEICTBEHHOMN
u3menunBoctd H. 1. BaBunoBa, ero 3HaueHue A CENEKIIMOHHON pabOTHI.

MeTtonpl ceneKIMOHHON paboThl. MICKyCcCTBEHHBINM OTOOP: MAacCOBBIM M WHAMBUAYAIbHBIN. DTarbl
KOMOHMHAIIMOHHOM cenekuuu. McnbiTanue npou3BoanuTenei mo notoMctBy. OTOOp 1Mo TeHOTUITY ¢ TOMOIIbIO
OIICHKH (JeHOTHUIIA MOTOMCTBA U OTOOP MO T€HOTHIY C moMoIbio ananuza JJHK.

HckyccTBeHHBI MyTareHe3 Kak METOJ CENEeKIIMOHHOW paboThl. PanuanuoHHBIE UM XUMHYECKUN
MyTareHe3 Kak MCTOYHHUK MYTaluil y KyJIbTYpHbIX (GopM opraHuzMoB. lcmoib3oBaHHE T'€HOMHOTO
penakTupoBaHus U MeTO10B pekoMOnHaHTHBIX JIHK mis monmydenus ncxoqHoro Marepuana ajisi CeNeKIuu.

[Tonyuenue nonumnnonoB. BHyTpuBHnaoBas rudbpuanzanus. binskopoacTBEHHOE CKpeLUBaHUE, TN
uHOpuAMHT. HepoacTBeHHOE CKpelMBaHue, WM ayTOpuuHr. ['eTepo3uc u ero npuunHel. McnonaszoBanue
rereposuca B cenekunu. Otnanénnas rubpuansanus. Ilpeononenne Gecriaoaust MEXBUIO0BBIX THOPHIOB.
JIOCTIKEHMS CENIEKIIUN PACTEHUM U JKUBOTHBIX. «3e1E€Has pegontoyusly.

CoxpaHeHHe U U3yYeHHE F€HETUYECKUX PECYPCOB KYIbTYPHBIX PACTEHUN M MX JAUKUX POAMYEH IJiA
CO3/IaHUSI HOBBIX COPTOB M THOPHUIOB CEIbCKOXO3SAHCTBEHHBIX KYIbTYp. M3yuenue, coxpanenue u
YnpaeneHue 2eHemudyecKuUMU pecypcamu CenbCKOXO3AUCMEEHHBIX U NPOMBICIOBHIX IHCUBOMHBIX 6 YEelsax
VAYYUEHUSI CYUeCmBYIOWUX U CO30AHUS HOBbIX NOPOO, JUHULL U KPOCCO8, 8 MOM YUCle C NpUMeHeHuem
COBPEMEHHBIX MEeMOO08 HAYUHBIX UCCAEO08AHUL, NEPEO0BbIX U0l U NePCNEKMUBHBIX MEXHOIO2UI.

JdeMoHcTpanuu



[Hoptpetsr: H. . Basunos, U. B. Muuypun, I'. JI. Kapneuenxo, I1. I1. JIykesaunenxo, b. JI. Acraypos,
H. bopnoyr, J. K. benses.

Tabmuier 1 cxembl: «L{eHTPBI MPOUCXOXKIECHUS U MHOTO00pas3usi KyJIbTYPHBIX pacTeHUi», «3aKoH
FOMOJIOTUYECKUX PSAJOB B HACJIEJICTBEHHOW HM3MEHUMBOCTH», «MeToasl cenekuuny», «OtnanéHHas
rudbpuan3anusy, «MyrareHesy.

JladopaTopHas padora «/3yyeHue cCOpToB KyJIbTYPHBIX PACTEHUM U MOPOJI AOMAIITHUX KUBOTHBIX.

JladopaTopHas padora «/3ydyeHrne MeTOI0B CENEKIIUUA PACTCHUIY.

IIpakTnueckas padora «IIpuBuBKa pacTeHuii».

Ikckypeust «OCHOBHBIE METOBI U IOCTHUKEHUS CEICKIIUU PACTEHUM U )KMBOTHBIX (Ha CENEKIIMOHHYIO
CTaHIMIO, TUNIEMEHHYIO (pepMYy, COPTOUCTIBITATEIbHBIM YIaCTOK, B TEIUIMYHOE XO3SIMCTBO, B J1abOpaTopuio
arpOyHHBEPCHUTETA WJIM HAYYHOTO IICHTPA)».

Tema 16. buorexHo0rusi 1 CHHTeTHYeCKAsI OUOJIOTHA

OOBEKTHI, UCTIOIB3YEMBbIE B OMOTEXHOJIOTUH, — KJIETOYHBIE U TKAHEBBIE KYJIbTYpPbl, MUKPOOPTaHU3MBI,
WX XapakTepuCcTHKa. TpamuimoHHas OWOTEXHOJOTHA: XJeOOMeUeHue, TOJyYeHHE KHUCIOMOJIOUHBIX
MPOJIYKTOB, BUHOJenue. MukpoOuosorndeckuii cuHte3. OObEKTbl MUKPOOMOJIOTHUYECKUX TEXHOJIOTHI.
[TpousBoacTBO O€nka, aMUHOKHUCIIOT U BUTAMHUHOB.

Co3nanre TEXHOJOTUW W HMHCTPYMEHTOB IICJICHANPABICHHOTO WM3MEHEHUS M KOHCTPYHPOBAHUS
TE€HOMOB C I[EJIBI0 TIOJYUYEeHUSI OPraHU3MOB M UX KOMIIOHEHTOB, COJIEp KAIllNX HE BCTPEUAIOIIUECs B IPUPO/IE
OMOCHUHTETHYECKHE MTyTH.

Knerounas unxenepusi. MeToapl KyJabTyphl KJIETOK U TKaHEH pacTeHHIl U *KUBOTHBIX. KpnoOaHKu.
Comarnueckas THOpUIM3aIUs M COMaTHYeCKUi sMOpuoreHe3. Vcmonp30BaHue TaIluIOWIOB B CEIEKIIUU
pactenuii. [lonyuenue MOHOKIOHANbHLIX anmumen. Vcnonvb3o06anue MOHOKIOHANbHBIX U NONUKIOHATbHBIX
anmumen 6 meouyure. VICKycCTBEHHOE OIUIOAOTBOpeHHE. PeKOHCTpYKIMS SHIEKIETOK U KIOHUPOBAaHUE
KUBOTHBIX. MeETO/J TpaHCIUIAaHTALUUU sIIep KIETOK. TexHonocuu 0300pOGNeHusl, Kylbmueupo8aHus u
MUKPOKIIOHANIbHO20 PA3ZMHONCEHUS CeNbCKOXO3AUCMBEHHBIX KYIbM)P.

XpoMOCOMHasi M TE€HHas WHXeHepusa. VICKyCCTBEHHBIM CHHTE3 TI€Ha W KOHCTPYMPOBAHHUE
pexkomOunanTHbIX JIHK. Coz0anue mpamnceennvix opeanuzmos. JIOCTHKEHUS U TIEPCTIEKTUBBI XpPOMOCOMHOM
Y TEHHOW MHXKEHEPUHU. DKOJIOTHUECKHE M STUYECKUE MPOOJIEMbI TCHHON WHKEHEPHH.

Menumnuuackue OuotexHosoruu. IloctreHomuas umdpoBas Menununa. [ILP-muarnocTuka.
MeTa0oOMHBIN aHaaN3, TEHOLEHTPUUECKHUI aHaau3 MpoTeoMa 4YeloBEKa Ui OLEHKH COCTOSHUSI €ro
310poBbs. lcronb3oBaHME CTBOJIOBBIX KJIETOK. TaprertHas tepanusi paka. 3D-Ouommkenepust ais
pa3paboTku (yHIAMEHTAIBHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTHM, CO3/JaHHA KOMIUIEKCHBIX TKaHEH
COUETaHMEM TEXHOJOTuil TpéxMepHOro OuonmpuHTHHra u ckaddonauHra s pelieHus 3aaad
MEPCOHANN3UPOBAHHOW METULIUHBI.

Coznanue BEeKTOPHBIX BaKIIMH C LIETbI0 00ecrieueHus: KOMOMHUPOBAHHOM 3alIUThl OT BO30yAUTENeH
OPBH, ycraHoBieHHE MOJICKYISPHBIX MexaHu3MoB (yHkunonupoBanus PHK-conepikamux BHpYCOB,
BBI3BIBAIOLINX 0CO00 OMacHbIe 3a001eBaHUsI Y€IOBEKa U )KUBOTHBIX.

JdeMoHcTpanun

Tabmumper u cxembl: «/crnonap3oBaHME MHKPOOPTaHM3MOB B IPOMBILIIJICHHOM ITPOU3BOJICTBEY,
«Knerounas nnxxenepus», «I'eHHass HUHKEHEPU».

JlabopaTopnas padora «3ydeHre 00beKTOB OMOTEXHOJIOTHI.

IIpakTHyeckas padora «IloayyeHue MOJIOYHOKUCIBIX IPOTYKTOBY.

Jdkcekypeusi «bHoTexXHONOTHS — BaKHEWINAs MPOU3BOAUTENbHAS CHUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHUECKOE MPOU3BOICTRO)».

11 KJIACC

Tema 1. 3apo:xneHue 1 pasBUTHE IBOJIONMOHHBIX NPEACTABICHUI B 0M0JI0THHI

OpomonmonHas teopus Y. Jlapsuna. [Ipeanoceuikn BO3HUKHOBEHU AapBUHU3MA. JKU3Hb U Hay4Has
nesrenbHocTh Y. JlapBuHa.

JiBrmokymue cuiabl 3Boonuu BuAoB 1o Y. JlapBuHy (BBICOKass WHTEHCHBHOCTb DPa3MHOYKEHUS
OpraHu3MOB, HacleICTBEHHAs U3MEHUYMBOCTh, 00ph0a 3a CyIIECTBOBAHUE, €CTECTBEHHBIH U HCKYCCTBEHHBIH
oT0op).



Odopmnenue cunTeTHUeckoi Teopun sBomrormu (CTD). HeliTpaneHas Teopus HBOJIOLHUU.
CoBpeMeHHas 3BOTIONMOHHAS OHOJIOTHA. 3HAYSHHE YBOJIIOIMOHHON TEOPHH B (POPMUPOBAHUHU €CTECTBEHHO-
Hay4HOU KapTHHBI MUpAa.

JdeMoHcTpanuu

IToptpersl: Apucrotens, K. JIunnei, XK. b. Jlamapk, 9. XK. Cent-Unep, K. Krosse, U. Japsun, C. C.
UYersepukos, . U. lImaneraysen, k. Xounenn, . K. bemnses.

Tabmuiet u cxembl: «Cucrema sxuBoii mpupos! (o K. Jluauero)», «JlecTHuIa XUBBIX CyIIeCcTB (110
Jlamapky)», «MexaHuzM (OPMHPOBAHUS TPUCTIOCOONCHUI Yy pacTeHWd M KUBOTHBIX (1o Jlamapky)y,
«Kapra-cxema mapuipyra nyremectsus Y. Jlapsuna», «Haxonku Y. [lapeuna», «Popmbl 0oppObI 32
cymectBoBaHue», «llopoabl romy6Geit», «MHorooOpasue KyabTypHBIX (opM KamycTel», «l[lopomsr
JOMAIIIHUX >KMBOTHBIX», «Cxema oOpa3oBaHusi HOBBIX BHJIOB (1o Y. JlapBuny)», «CxeMa COOTHOLIEHUS
JBUKYIIMX CHII 3BOJIIOLIMMNY, «OCHOBHBIE TIOJIOKEHUSI CUHTETUYECKOM TEOPUU 3BOJIIOLIUN.

Tema 2. Muxkpo3Bosonus 4 eé pe3yJbTaThl

[Tonmynsiius kak 31eMeHTapHas equHuIa BooIMH. COBpEMEHHbBIE METO/Ibl OLIEHKH T€HETUYECKOTrO
pazHooOpa3usi U CTPYKTypbl nomymsiuuil. M3meHeHue reHooHAa MNOMYNISILMM Kak 3JIEMEHTapHOE
ABOJIIOIIMOHHOE fBJIEHUE. 3aKOH reHeTrueckoro pasHoBecus k. Xapau, B. BaitnOepra.

DOneMeHTapHbIe (aKTOPhI (IBWXKYIIME CUJIBI) 3BOTIONUHA. MyTanmoHHbIi nporiecc. KomOunaTuBHast
M3MEHYUBOCTh. [[peiid) TeHOB — cilydaifHble HEHANpaBJICHHbIE U3MEHEHHS YaCTOT aJljIesie B MOMYJISIIHSIX.
Dddexr ocHoBarensi. Ihgexm Oymuvinounoco eopaviwka. CHUdMCEHUE 2eHEeMUYecK020 pPA3ZHO00Pa3UsL:
npuuunsl u cneocmeust. Ilposenenue s¢hghexma opetigha eenos 6 OonbWUX U MATLIX nonyAAYUsAX. MUuTpanuu.
W3onsuus nomyssuil: reorpagudeckas (mpocTpaHCTBEHHas ), Oronoruueckas (pernpoyKTUBHA).

EctectBennslit oT60p — HampaBisiomuidi GakTop sBomONUH. DOpMBI €CTECTBEHHOro oTOopa:
JOBUKYIIMM, cTaOUIM3UpyoUui, paspsiBatominil (au3pyntuBHbiit). [losnoBoit otOop. Bo3HukHOBeHME U
ABOJIIOIMS COI[UAJIBHOTO MMOBECHUS )KUBOTHBIX.

[IpucniocobneHHOCT, ~ OpPraHuW3MOB  Kak  Pe3ylbTaT  MHUKPO3BONIONUH.  Bo3HHKHOBeHHe
pucnocoOyeHnit y opranu3MoB. ApoMopdo3sl W wamoamanTanuu. [IpuMepsl mnpucnocoOiIeHU y
OpraHu3MoB: Mopdosorudyeckue, (Gpu3noIoruueckue, buoXuMuyeckue, nopeaeHueckne. OTHOCUTENLHOCTD
MPUCTIOCOOIEHHOCTH OPraHU3MOB.

Bun, ero xputepuu u crpykrypa. BugooOpazoBanue kak pe3yabTaT MUKpodBositonuu. M3omsms —
KIoueBo  Qaktop BumooOpazoBaHusa. I[lyTm u  cmocoObl  BHUI0OOpa30BaHUS: aJIOTIATPUUYECKOE
(reorpaduyeckoe), CHMITAaTPUIECKOE (’K0JIOTHYECKOE), «MTHOBEHHOEC» (monurIIIon IU3AIHS,
rubpuanzaiys). JJIMTenbHOCTh 3BOIIOIMOHHBIX TPOLIECCOB.

Mexanu3mbl GopMHUPOBaHHS OMOJIOTUYECKOTO pa3HOOOpa3Hsl.

Ponp 3BOMIONMOHHOI Ouosioruu B pa3pabOoTKe HAYYHBIX METOJOB COXpaHEHUs OMOpa3zHOOOpazwus.
MuKpo3BOIIONUS U KOJBOIIOIUS Mapa3sUTOB M UX X035€B. MexaHu3mbl GOPMUPOBAHUS YCTOMYMBOCTU K
AHTUOMOTHKAM U CITOCOOBI OOPHOBI ¢ HEH.

JdemoHcTpauuu

[Hoptpetsr: C. C. YUeTBepukos, J. Maiip.

Tabmuisl U cxembl: «MyTallMOHHAsS U3MEHUYUBOCTBY, «llomynannonHas cTpykTypa Buga», «Cxema
nposiBiieHus1 3akoHa Xapau—BaiinOepray, «/IBHKyIIHe CHUIIBI SBOJIOIHUNY, «DKOJIOTHYECKAs H3OJISIHS
NOMyJSIUK ceBaHckol dopenn», «['eorpaduueckas U30IAMMS TUCTBEHHUIBI CUOUPCKON M TMCTBEHHUIIBI
naypckoit», «llomymsiiOHHBIE BOJHBI YHMCICHHOCTH XUIIHUKOB M KepTB», «Cxema JedCTBUsA
€CTECTBEHHOT0 0TOO0pa», «@opmbl OOPHOBI 3a CyllecTBOBaHUEY, «HIyCcTpHaTbHBIN MeTaHu3mM, «KuBbie
uckomnaemele», «I[oKpOBUTENBCTBEHHAsI OKpacKa >KMBOTHBIX», «[Ipenynpexaaromas okpacka KUBOTHBIXY,
«Du3nonornueckue afantauumy, «IIpucrnoco6IeHHOCTh OPraHu3MOB M €€ OTHOCUTENBHOCThY, «Kpurepun
BUga», «Buapl-nBoitHukm», «CTpykTypa Buza B npupoe», «CnocoObl  BHI000pa30BaHUY,
«["eorpaduueckoe Bua000pa3oBaHue TPEX BUAOB JaH/bIIICH», «DKOJOTMUECKOE BUI000pa30BaHNE BUI0B
cuHULY, «[lonumionnasl pacreHuit», «KamycTHo-peaeyHbIi THOpUIY.

Ob6opynoBaHue: repOapun pacTeHUM, KOJJIEKIIMM HACEKOMBIX, Uydesa NTHIl U 3Bepel ¢ mpuMepaMu
Pa3IUYHBIX MPUCTIOCOOIECHHM, Yyderna NTHUIl U 3Bepeil pa3HbIX BUJIOB, TepOapuu pacTeHui OJIM3KUX BHJIOB,
00pa30BaBIINXCS Pa3IMYHBIMH CIIOCOOAMHU.

JlaGopaTopHas padora «BplsiBiIeHHEe H3MEHYMBOCTH y 0COOEH OJTHOTO BUIA».

JlaGopaTopuas padora «IIpucnocobaeHns OpraHu3MoB U UX OTHOCUTEINIbHAS 11€71€CO00Pa3HOCTbY.

JlaGopaTopHas padora «CpaBHeHHE BUI0B 110 MOP(OIOTHYECKOMY KPUTEPHION.

Tema 3. Makpo3Bo/onusi M €€ pe3yJbTaThl



Metonpl u3ydeHus Makpo3Boironuu. [lajgeoHTosoOrMYecKkMe METOAbl H3YYEHHS DBOJIIOLMH.
[lepexoanbie GopMbI U HUITIOTEHETUYECKHE PSIIBI OPTaHU3MOB.

buoreorpaduyeckne Meronasl m3zydeHus sBosmonuu. CpaBHeHHE (Iopsl U (ayHbl MaTEpPUKOB M
octpoBoB. broreorpaduyeckue odnactu 3emiu. Buabi-3HIEMUKN U PETTUKTHI.

OMOpHOJIOTHYECKHE W CPaBHUTEIBHO-MOP(OIOTHYECKHE  METOIbl  M3YYCHHS  DBOJIOIMU.
I'eneTnueckue MexaHNU3Mbl BOJIFOLIMM OHTOT€HE3A U MOSIBJIECHHS ABOJIIOLIMOHHBIX HOBLIECTB. [ 'OMOJIOrn4HbIE
U aHaJOTMYHbIE OpraHbl. PynumeHTapHble OpraHbl U aTaBuU3Mbl. MOJEKyISIpPHO-T€HETUUYECKUE,
OMOXMMHUYECKHNE U MAaTEeMaTHYECKUE METOIbl U3y4eHHs 3BOIONMU. ['oMonornynbie TeHsl. CoBpeMEHHbBIE
METO/1bI IOCTPOEHUS (PUIIOTEHETUUECKUX J1EPEBHEB.

XPpOMOCOMHBIE MYyTallUHM U 3BOJIIOLIMSI TEHOMOB.

OOmue 3akoHOMepHOCTH (TpaBwia) dBoironmH. [lpunyun cmenvt @ynxyuii. HeoOpaTtumocTtsb
9BOJIIONMH. AfanTUBHAs paauanus. HepaBHOMEpPHOCTh TEMIIOB BOJIIOLIMU.

JdeMoHcTpanuu

[Hoptpetsi: K. M. bap, A. O. KoBanesckuii, @. Mrosiep, 3. I'ekkerns.

Tabmuipl 1 cxembl: «DUIOTEHETHYECKUI Pl JoIIaIn», « ApXEOoNTepUKCy», «3BEpo3yOble SIIephI»,
«Creronedainb», «Punnoputs», «CeMeHHble NaNOPOTHUKW», «buoreorpapuueckue 30HBI 3eMIIN»,
«/pelip koHTHHEHTOB», «PenukThl», «HauanpHble cTaauu 3MOPHMOHATIBLHOTO Pa3BUTUS MO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMUHBIE U aHAJIOTMUYHbIE OpraHbl», «PyIUMEHTBD, «ATaBU3MBI», «XPOMOCOMHBIE
HaboOppl 4YeloBeKa W IIMMIaH3e», «[7aBHble HampaBieHUs HBoJiouun», «OOIMe 3aKOHOMEPHOCTU
IBOJTIOLIMI.

O6opynoBaHue: KOJJIEKUIUHU, TepOapuu, MYISDKM HCKONAeMbIX OCTATKOB OPraHU3MOB, MYJISDKHU
TOMOJIOTMYHBIX, aHAJIOTUYHBIX, PYAUMEHTAPHBIX OPraHOB U aTaBU3MOB, KOJUIEKIIMA HACEKOMBIX.

Tema 4. IIpoucxoxaeHue U pa3BUTHE )KU3HU Ha 3eMiie

HayuHnble rumnores3bl NpoUCXOXKICHUS XU3HM Ha 3emuie. AOuoreHe3 W maHcrnepMmus. JloHaydHble
MIPEJICTaBICHUS O 3apPOXKIACHUN JKU3HM (KpealmoHU3M). [ unoTe3a MOCTOSIHHOTO CaMO3apOXKICHUS )KU3HHU 1
e€¢ ompoBepkeHue onbiTaMu @O. Peau, JI. Cnamwtanmanu, JI. Ilactepa. IlpoucxokaeHue >KU3HU U
acTpoOHOJIOTHSI.

OcHOBHBIE JTambl HEOPraHWYECKOW sBojonuu. [lmaHerapHas (T€OJOTHYECKast) HSBOJIOIHS.
XuUMHUYecKasi IBOJIONUA. AOHOTEHHBI CHHTE3 OPraHMYECKHX BemecTB u3 Heopranmdeckux. OmbiT C.
Munnepa u I'. FOpu. O6paszoBanue nomumepo u3 MoHomepoB. KoamepBarnas runore3a A. M. Onapuna,
rurnoTe3a nepBudHoro OynpoHa k. XonaeitHa, reHeTudeckas runore3a I'. Mémnepa. Pudosumsr (T. Uek) u
runote3a «vmupa PHK» V. I'mnbepra. ®opmupoBanue MeMOpaH 1 BOSHUKHOBEHHE MMPOTOKJICTKH.

Uctopus 3emnu u meroas! e€ nzydenus. VMckomnaemple opraHuueckue oCcTaTku. I'eoxpoHosorus u eé
Meroabl. OTHOcUTENbHAass W aOCOJIIOTHAs TeOXPOHOJIOTHA. ['eoXpoHoJornyeckas NIKana: 30HBI, 3Pbl,
MIEPUO/IBI, ATIOXH.

HavanpHbie 3Tanel opranndeckoi 3Bositounu. [losBneHne 1 3BOMIONHS MEPBBIX KIETOK. DBOJIOLUS
MeTtabonu3ma. BozHukHoBeHue mnepBbIx 3kocucteM. CoBpeMEHHbIE MHUKPOOHBIE OMOIIEHKM Kak aHajior
nepBbIxX Ha 3emiie cooOiecTB. CTpoMaToauThl. [IpokaproTsl M 3yKapHOTHI.

[Ipoucxoxxaenne  3ykapuoT (cUMOMOTEHE3).  DBOJIOLMOHHOE  MPOUCXOXKIACHHE  BHUPYCOB.
[IpoucxoxxaeHre MHOTOKJIETOYHBIX OpPraHU3MOB. BO3HMKHOBEHHWE OCHOBHBIX TPYII MHOTOKIJIETOYHBIX
OpraHU3MOB.

OcHoBHBIE 3Talbl HBOJIIOLMU BbICHIUX pacTeHud. OcHOBHBIE apoMopdo3bl pacTeHuid. Boixon
pactenuii Ha cymy. [losiBieHue CrOpOBBIX pacTeHH U 3aBoeBaHHE MMM Cylid. CeMEeHHbIE PacTeHUS.
IIpoucxokaeHne IBETKOBBIX PACTEHUH.

OCHOBHBIE 3Tamnbl 3BOJIOLMU >KMBOTHOTO MHpa. OcHOBHble apoMop(do3bl KUBOTHBIX. BeHickas
¢dayna. KemOpuiickuii B3pbIB — NOSIBICHHE COBPEMEHHBIX TUIOB. IlepBbie XOp0BbIe kUBOTHBIE. JKU3HD B
BOoJZie. OBOJIIOLMS TO3BOHOYHBIX. Ilpoucxoxnenne ampubuii wu pentwmii. I[IpoucxoxnaeHue
miekonuTaommx W ntul.  [Ipunnun  kimodeBoro apomopdosza. OcBoeHue O€CrO3BOHOYHBIMH U
MI03BOHOYHBIMH KUBOTHBIMH CYIIIH.

Pa3BuTHe )xu3HM Ha 3eMile [0 3paM U IeproJaM: apXxeH, IpoTepo30ii, aneo30i, Me30301, KalTHO30H.
OOmiast xapakTepuCTHKa KJIMMaTa W TEOJOTHYecKUX mpoueccoB. IlosBieHre W paciBeT XapaKTEepPHBIX
OpraHu3MoB. YTieoOpa3zoBaHMe: €ro YCIOBHS U BIMSHUE Ha Ta30BbI COCTaB aTMOC(EPHI.

MaccoBble BBIMUpPaHUSI — JKOJIOTMUECKHE KPU3UCHI NMpouuioro. IIpuymHbl M cleAacTBHs MacCOBBIX
BbIMHpaHuii. COBpPEMEHHBIH HKOJOTMUECKH Kpu3uc, ero ocobeHHocTH. [Ipobimema coxpaHeHUs
6ropazHooOpazus Ha 3emIe.



CoBpeMeHHas cucTeMa opraHuueckoro mMupa. [IpuHinunel knaccudukanun opranu3mMoB. OCHOBHBIE
CUCTEMATUYECKUE TPYIIIbI OPraHU3MOB.

JdeMoHcTpanuu

[Hoptpetsr: @. Peau, JI. Cnamnanuanwy, JI. [lactep, . 1. Meunukos, A. U. Onapun, JIx. Xonaeiin,
I'. Ménnep, C. Muinep, I'. FOpu.

Tabmumer u cxembl: «Cxema ombita @. Pemm», «Cxema ombita JI. [lactepa mo wu3y4eHHro
camo3apoKJIeHus KU3HW», «Cxema onbita C. Muinepa, I'. FOpu», «OTansl HEOPraHUYECKOW IBOJIIOLUNY,
«['eoxpoHnosiornueckas mkana», «HadanpHble 3Tanbl opraHMYecKoil 3BosronMn», «Cxema 00pazoBaHUs
IyKapuoT MyTéM cumOuoreHesza», «Cucrema >KMBOW MpUPOAbD», «CTpoeHHE BUpPYCca», «ApomMopdo3bl
pactenuit», «Punnodute», «OAHOKIETOUHBIE BOJOPOCTHY», «MHOTOKIETOUHBIE BOJOPOCIN», «MXuy,
«[larmopotHukn», «l'onocemeHHble pacTeHus», «OpraHbl LBETKOBBIX pacTeHUil», «Cxema pa3BUTUS
KUBOTHOTO MHpPa», «ApomMopho3bl KUBOTHBIX», «lIpocreitmme», «Kumeunononoctaeie», «llmockue
YEpPBWY, «YIICHHCTOHOTHEY, «PBIOBDY, «3eMHOBOTHBICY, «IIpecmpikaromumecs», «IITumey,
«Mnekonuraroniuey, «Pa3BuUTHe XKM3HU B apXerucKou spe», «Pa3BUTHE KH3HM B IIPOTEPO30MCKON 3pey,
«Pa3BuTHE )KU3HU B MAICO30MCKON 3pe», «Pa3BUTHE )KU3HU B ME3030MCKOM 3pe», «Pa3sBurHe XHU3HU B
KalHO30MCKO 3pe», «CoBpeMeHHasi CUCTEMa OPraHUYECKOTO MUPay.

ObopynoBanue: repOapuu pacTeHUW Pa3TUYHBIX OTHAETOB, KOJUICKIIUM HACEKOMBIX, BIIAXKHBIC
MpenapaThl >KMBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJIJIEKIIUU UTTIOKOXKHX, CKEJIEThl TO3BOHOYHBIX )KMBOTHBIX,
yyyena NTUL U 3Bepeil, KOJUIEKIUM OKAMEHEJOCTEH, MOJE3HBIX HCKOMAeMbIX, MYJSKH OpPraHMYECKUX
OCTAaTKOB OPraHU3MOB.

BupryansHas sgadoparopHasi padora «MogenmnpoBanue onbiToB Muepa—lOpn no uzydenunro
a0MOTEHHOTO CUHTE3a OPraHNYECKUX COSAMHEHUN B IEPBUYHOM atMOchepey.

JlaGoparopHas padora «/3yueHne u OnMcaHne UCKOMAEMbIX OCTATKOB JPEBHUX OPTaHU3MOBY.

IIpakTnueckas padora «/3ydyeHne ocCOOEHHOCTEN CTPOCHUS PACTEHUN Pa3HBIX OTAEIOB.

IIpakTnueckas padora «3ydyeHne ocoOEHHOCTE CTPOCHUS TO3BOHOYHBIX JKUBOTHBIX).

Tema 5. IIpoucxokaeHue 4eJI0BeKa — AaHTPONOreHe3

Paszpgensl u 3agaun anTponosiornv. MeTo bl aHTPOIIOJIOTHH.

CraHoBJICeHHE NPENICTABICHUI O MPOUCXO0KACHUH YesioBeka. Pennrnosneie Bo33peHust. CoBpeMeHHbIE
Hay4HbIE TEOPHH.

CxoncTtBOo 4yenoBeka C JKMBOTHbIMU. CHCTEMaTHYecKoe INOJIOKEHHE ueroBeka. (CBHIETEIbCTBA
CXOJICTBA YEJIOBEKa C >KMBOTHBIMHU: CPaBHUTEIBbHO-MOp(dOJIOTHYECKUE, IMOpUOSIOTHYeCKHe, (PU3HOII0T0-
OuoxuMuueckue, noBeAeHYeckue. OTIMUMS 4YeloBEeKa OT KHUBOTHBIX. [IpAMOXOKIEHHE M KOMILIEKC
CBSA3aHHBIX C HUM ITPU3HAKOB. Pa3BUTHE rOJOBHOIO MO3ra U BTOPOW CUTHAJIIBHOW CUCTEMBI.

JBuxymue cuibl ((dakTopbl) aHTpoIoreHesa: Ouojorumyeckue, comuanbHbie. COOTHOIIEHUE
OMOJIOTMYECKHUX U COUUAIBHBIX (DAKTOPOB B aHTPOIOTEHE3E.

OcHoBHBIE CTaJUU aHTpomnoreHe3a. PanHue yenoBekooOpa3zHble 00e3bsHbI (IPOKOHCYIIbI) U PaHHUE
MOHTU/IBI — OOIIME MPEKU YeIOBEKOOOpa3HbIX 00€3bsiH U JIIo/IeH. ABCTPAJIONUTEKH — JABYHOTHE MPEIKU
mosied. YenoBek yMerblid, IepBble M3rOTOBIICHUS OpyAUl Tpyaa. UeloBek NpAMOXOAALIMI U ITEPBbII BBIXOT
moeit 3a npenensl Adpuku. UenoBek reiaenb0eprckuil — oOmuii IpeoK HeaHAepTalIbCKOro YeJoBeKa U
YeJ0BeKa pa3yMHOro. YelioBek HeaHAepTalbCKUM KaK BUJ JIFOJIEH XOJOAHOrO KiInMaTa. YernoBek pa3yMHbIi
COBPEMEHHOTO THUIIA, JICHUCOBCKHII 4YEIIOBEK, OCBOCHHE KOHTUHEHTOB 3a mpenenamMu AdQpuUKH.
[TaneoreneTrnka u NajaeoreHOMHUKA.

DBOJIOIHUS COBPEMEHHOTO YenoBeka. EcTecTBeHHbIN 0TOOp B MOMYNIALUIX YeloBeKa. MyTallMOHHbII
nporecc U noaumopdusm. IomynsuoHHble BOJHBI, Apeiid reHoB, MUrpauus u «3pQGeKT ocHOBaTeNI» B
MOMYJISIUSIX COBPEMEHHOTO Y€JI0OBEKa.

Yenoseueckue pacel. [lonstue o pace. bonbime pacel: eBporneouaHas (eBpasuiickas), aBCTpayo-
HerpouHas (dKBaTOpHajbHas), MOHTOJIOMJHAs (Aa3MaTCKO-aMepUKaHCKas). Bpems u myrtu paccenenus
4yeloBeKka Mo IutaHere. EauHCTBO denmoBedeckux pac. HaydyHas HECOCTOSITENBHOCTH —pacu3Ma.
[Tpucnoco6aeHHOCTh YeoBEeKa K pa3HbIM YCIOBHMSIM OKpyXKaromied cpeabl. BrusHue reorpaduueckoit
cpenbl 1 apeiida reHoB Ha MOP(HOJIOTHIO U (PU3HOJIOTHIO YeTOBEKa.

MeXIMCUUIUIMHAPHBIE METO/bl B (HU3MUECKON (OMOJOrHMYecKOi) aHTPOIOJIOTHH. DBOJIIOLUOHHAS
AHTPOIOJIOTUS U NTAJIEOAHTPOTIOJIOT S YEJIOBEUECKUX MO, broconuanbHble necine10BaHus NPUPOabI
yenoBeka. VccrenoBaHne KO3BOIIOIMN OUOJIOTHYECKOTO U COLMAIBHOTO B YEJIOBEKE.

JdeMoHcTpanuu

IToptpersr: Y. dapsun, JI. JIuku, . 5. Porunckuii, M. M. I'epacumos.



Tabmuier 1 cxembl: «MeTobl aHTPONOJOTHNY, «['0JTOBHOI MO3r YenoBeka», «HemoBekooOpa3HbIe
00e3bsiHBI», «CKelleT YeloBeKa W CKENeT IUMIIaH3e», «PyIMMEHTHI W aTaBU3MbI», «JIBHOKYIUE CHITBI
AHTPOIIOTeHE3a», «IBOJIOLMOHHOE JPEBO UYEJIOBEKa», «ABCTpalonuTek», «HenoBek ymenslity, «HemoBek
NpAMOXO AU, «JleHncoBckuil denoBek» «Heannepranpupb», «KpoManboHUB», «lIpenkun yenoBekay,
«Tansl 3BOJIIOIUH YeJIOBEKa», «Pachl yenoBekay.

O6opynoBaHue: MYJISKH OKaMEHEIIOCTEH, MPEAMETOB MaTepUATBHON KYJIbTYPhI MPEIKOB YEIIOBEKA,
penponykuuu (dororpaduun) KapTHH ¢ MHUPOIOTHISCKUMH U OUOJIICHCKUMH CIOKETaMH MPOUCXOXKICHUS
genmoBeka, (oTtorpadum HAXOJIOK HMCKOIMAEMBIX OCTATKOB YEJIOBEKA, CKEJET 4YeJIOBEeKa, MOJENb dYepera
YeJIOBeKa M Yepera IMIMMIaH3e, MOJEIb KUCTH YeJIOBeKa M KUCTHU IIMMIIaH3€, MOJEIH Topca MPEIKOB
YeJl0BeKa.

JlagopaTopuasi padora «/3yueHue 0oCOOCHHOCTEH CTPOCHHSI CKEJeTa YEJIOBEKAa, CBSI3aHHBIX C
MIPSMOXOKICHUEM).

IIpakTnueckas padora «/3yueHue 3K0JIOTMYECKUX afaTallui YeTOBEKay.

Tema 6. IKk0/10rus1 — HAYKA 0 B3aMMOOTHOILIEHUSIX OPraHU3MOB M HAIOPraHU3MEHHBIX CUCTEM C
OKpY:KamolIei cpeaoi

3apokaeHue u pazButue 3xosioruu B Tpyaax A. ['ymGompara, K. @. Pynase, H. A. Cesepiosa, O.
I'exkens, A. Tencnu, B. H. CykauéBa. Pa3nens! u 3agaun sxosnoruu. CBsi3b S5KOJIOTUU € APYTUMHU HayKaMU.

Metonel skonoruu. IloneBple HaOmOAEHMS. ODKCIEPUMEHTHl B OKOJOTMM: MPHUPOJAHBIE U
naboparopHble. MojaenupoBaHue B 3KOJOTMU. MOHHUTOPHHI OKpY’Karolleil cpeapl: JOKaJlbHBIMH,
pPEruoHAIbHBIN U TJI00ATBHBIH.

3HavYeHME SKOJOTUUECKUX 3HAHUM IS YeI0BEKa. IKOJOTHUUECKOE MUPOBO33PEHNE KaK OCHOBA CBS3EH
YeJoBedecTBa ¢ Mpupooi. GOpMHUPOBAHUE IKOJIOTHYECKON KYIbTYpPhl M JKOJOTHYECKOW TPaMOTHOCTH
HaCeJICHUSI.

JdeMoHcTpanuu

[optpetsi: A. I'ym6onbar, K. ®@. Pynse, H. A. Ceepuos, 3. I'ekkenb, A. Tencnu, B. H. Cykaués.

Tabmuubpt u cxembl: «Pazgenbr skomormm», «Metonel skojorum», «CxemMa MOHHUTOPHHTA
OKpY)KaroLIEn Cpesibl».

JlaGoparopHas padora «/3yueHne MeToJ0B SKOJIOTHUYECKUX UCCICTOBAHUIN.

Tema 7. Opranusmsl U cpeaa 00MTaHUS

Dkojnorudeckre (PakToppl U 3aKOHOMEPHOCTH ux jaedcTBudA. Kiaccudukanus >5KOIOTHYECKUX
(dakTopoB: abWOTHUECKHe, OMOTHYEeCKHe, aHTpomnoreHHele. OOIMEe 3aKOHOMEPHOCTH JCHCTBUS
skojornueckux ¢akropoB. IlpaBuno wmuammyma (K. Ilnpenrens, FO. JIubOux). TonepaHTHOCTS.
DOBpUOHOHTHBIE U CTECHOOMOHTHBIE OPTaHU3MBI.

Abuotuueckue paxkropsl. CBET Kak sKooruueckuit paxrop. JleiicTBre pa3HbIX Y4aCTKOB COTHEYHOTO
CHEKTpa Ha OpraHu3Mbl. OJKOJOTMYECKHE TPYIIbl PACTEHUH M KUBOTHBIX MO OTHOLICHHUIO K CBETY.
CurnanbHas poJib cBeTa. POTONEPUOAU3M.

Temnepatrypa kak »skojoruueckuit  Qaxrtop. JlelicTBue TemmepaTypbl Ha  OpPraHU3MBL
[lolikunoTepmMHble U TOMOMOTEPMHBIE OPTaHU3MBbl. DBPUTEPMHbBIE U CTEHOTEPMHBIE OPraHU3MBbI.

BrnaxHocte kak skonoruueckuit ¢akrop. Ilpucrnocobnenuss pacteHuil K MOAJEP>KaHUIO BOIHOTO
6ananca. Kiaccudukanusa pacTeHuil Mo oTHOIIEHUIO K Boje. [IpucnocoOienus KUBOTHBIX K U3MEHEHUIO
BOJIHOTO pPEeXHUMa.

Cpenbl 00UTaHUS OPraHU3MOB: BO/IHAS, HA3EMHO-BO3IyIITHAS, TOYBEHHAs, ITTyOMHHAS TIOAMTOYBEHHAS,
BHyTpUOpraHuzMeHHasi. Du3nKo-XuMHYECKue 0COOEHHOCTH cpeJl 00uTaHus oprann3MoB. [pucnocobienus
OpPraHMU3MOB K KM3HHU B Pa3HbIX cpeaax.

buonornueckue putmbel. BHemHune u BHyTpeHHHE pPUTMBI. CyTOYHBIE M TOAMYHBIE PUTMBI.
[Iprcnoco6aeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSIM YCIOBUHN JKU3HH.

XKuznennsie hopmbl opranu3MoB. [lonsTre o xu3HeHHON Qopme. JKu3zHeHHbIE POPMBI PACTCHMIA:
JIepeBbsl, KYCTapHUKH, KYCTapHUYKH, MHOTOJIETHHE TpPaBbl, OJHOJETHUE TpaBbl. JKu3HEeHHBIE (HOPMBI
KUBOTHBIX: TUAPOOUOHTHI, T€OOMOHTHI, a3pOOHOHTHEL. OCOOEHHOCTH CTPOEHUS B 00pa3a KU3HU.

buotnueckne dakropel. Bumbl OHOTHYECKMX B3aWMOJCUCTBUN: KOHKYPEHIIHS, XHIIHUYECTBO,
cum6Ouo3 u ero Qopmbl. [lapazuTusm, Koomepanus, MyTyaliu3M, KOMMEHcalu3M (KBapTHUPAHTCTBO,
HaxneOHnuecTBO). Hetpoduyeckue B3anmoneiicTBus (tonuueckue, Gopuueckue, padbpudeckue). 3HaYCHHE
OMOTHYECKMX B3aMMOJCHCTBUI [UIsI CYIIECTBOBAHUS OPraHM3MOB B cpene oOutanus. [lpuHnun
KOHKYPEHTHOTO UCKIIFOUEHHSI.

JdeMoHcTpanuu



Tabmuier 1 cxembl: «JKoJorudeckue (akTopbl», «CBETOBOW CIEKTP», «IKOJOTUUYECKHE TPYIIIIBI
KUBOTHBIX TI0 OTHOILIEHUIO K CBETY», «TEIJIOKPOBHBIE KUBOTHBIE», «XOJIOJIHOKPOBHBIE >XUBOTHBICY,
«DU3HONOTUYECKHE AIaTAIlUU KUBOTHBIX», «Cpeabl OOUTaHHS OPraHU3MOBY, «BHOIOTHYECKHUE PUTMBDY,
«OKuznennbie GopMbl pacTeHmiD», «Ku3HeHHbIE (JOPMBI JKUBOTHBIX», «DKOCHCTEMA IIMPOKOJIMCTBEHHOTO
nmeca», «JkocucteMa xBoWMHOro Jjecay, «llenu nuranusy, «XumHudectBo», «Ilapazutuzmy,
«Konkypennusny, «CumoOnos», «KommeHncamuzm.

O6opynoBanue: repOapuud pacTEHUH M HKUBOTHBIX, MPUCTIOCOOIEHHBIX K BIUSHHUIO PA3TAYHBIX
IKOJIOTHYECKUX (DAKTOpPOB, TepOaphul CBETOJNIOOUBBHIX, TEHEITIOOMBBIX W TEHEBBIHOCIHMBBIX PACTCHUH,
CBETOJIFOOMBEIC, TEHEIIOOWBBIE M TEHEBBIHOCIMBBIC KOMHATHBIC PACTEHUS, TepOapuul ¥ KOJUICKIIHH
TEIUTIOIOOUBBIX, 3MMOCTOMKHX, MOPO30YCTOWYHMBBIX PaCTCHUH, Yydesia ITHII U 3Bepeil, repdapuu pacTeHuid,
OTHOCSIINXCS K TUTpoduTam, kcepoduram, Mme30puTamMm, KOMHATHBIE PACTCHUS JTAHHBIX TPYII, KOJUICKIIHH
KUBOTHBIX, OOMTAIONINX B Pa3HBIX Cpelax, repoapuu U KOJUICKIIUK PACTEHUH M KUBOTHBIX, 00JIaIal0NINX
YepTaMH MPUCIIOCOOIEHHOCTH K CE30HHBIM U3MEHEHHUSAM YCIIOBUM KU3HH, TepOapruu U KOJIJIEKIIMH PACTCHHI
U JKUBOTHBIX Pa3UYHBIX >KU3HEHHBIX (POPM, KOJUICKIIMU S>KUBOTHBIX, YYACTBYIOIIMX B PAa3JTHUYHBIX
OMOTHYECKUX B3aUMOJICHCTBUSIX.

JladopaTopHas pa6ora «BpisiBIeHre TPUCTIOCOOICHUI OPraHU3MOB K BIUSTHUIO CBETAY.

JlabopaTopHas pa6ora «BblsiBieHHE MpUCocoOIeHNI OPraHu3MOB K BIUSHUIO TEMIIEPATYPhD».

JlabopaTopHas pabora «AHATOMHYECKHE OCOOCHHOCTH PACTEHUN W3 PA3HBIX MECT OOUTAHUSY.

Tema 8. Dxoj10rust BUAOB U NOIMYJISAIUIM

DKOJIOTHYECKHE XapaKTEePUCTHKK momyisiuu. [lomymsanust kak Owuosormdeckass cuctema. Pob
HEOJHOPOJHOCTU Ccpefibl, (pu3myeckux OapbepoB W OCOOCHHOCTEH OMOJIOTHH BUIOB B (DOPMUPOBAHHH
MPOCTPAHCTBEHHOM CTPYKTYphI OMysAIuidi. OCHOBHBIE MTOKA3aTENIH MOMYJISAINH: YUCICHHOCTD, TIIOTHOCTD,
BO3pACTHAs | MOJIOBAsi CTPYKTYPa, POXKIaeMOCThb, IPUPOCT, TEMIT pOCTa, CMEPTHOCTh, MUTPAIIHSL.

DKkoJiorruyeckas CTpykrypa nonyasanud. OrneHka 9ucIeHHOCTH oMYAy, J(nHaMuKa momymsiun u
e€ perymsamnus. buotnuecknii moTeHnMan momyasuud. MojenupoBaHWe NWHAMHUKHU Tomyisiuu. Kpusbie
poCTa YHCIEHHOCTH mnomnyasiuuu. KpuBble BbDKHMBaHMSA. Peryisinus 4YHCIEHHOCTH NOMYJSILUN: POJIb
(akTOpOB, 3aBUCAIIMX W HE 3aBHUCSIIUX OT IUIOTHOCTH. DKOJOTMYecKue cTpareruu BuioB (- m K-
CTpaTeTHuH).

[Tonatue o0 sKosormyeckoit Humie BuAa. MectooOutanne. MHOroMepHass MOJAEIb AKOJIOTHYECKON
Hui J[x. M. XatunHcona. PazMepsl sxkonorndeckoi Huiu. [loTeHmansHas u peaqn3oBaHHAs HULIY.

Bup xak cucrema nomyssinuii. Apeansl BUAOB. BUIbI M MX )KU3HEHHBIE CTPATETUU. DKOJIOTUUECKUE
SKBUBAJICHTHI.

3aKOHOMEPHOCTH MOBEJCHUS U MUTPALINI )KUBOTHBIX. bHOJIOrnueckre nHBa3uu 4yKepOJHbIX BUJIOB.

JdemoHcTpauuu

[Toptpert: dx. M. XaTyuHCOH.

Tabmuis! u cxembl: «IDKOJIOTHYECKUE XapaKTEPUCTUKU NOMyIAuuny, «IIpocTpancTBeHHas CTPyKTypa
nonyasiuun», «Bo3pacTHele nHMpamMunel  nomynsuun», «CKOPOCTh 3acelIeHHs] IMOBEPXHOCTH 3eMIIU
pa3IMYHBIMU OpraHu3Mammu», «Mojens sxonorndeckoit Humu Jx. WM. XaTunHconay.

O6opynoBanue: repOapuu pacTeHUM, KOJIJICKIIUHU KUBOTHBIX.

JlabopaTopnas pa6ora «I[IpucnocobneHust ceMsiH paCTeHHI K pacCeeHUIO.

Tema 9. IK0JIOTHA COOOIIECTB. JKOJOTHIECKHE CHCTEMBI.

CooOmiectBa opranuzMoB. buoiieHos u ero crpykrypa. CBsizu Mexay OpraHu3Mamu B OMOLIEHO3E.

Okocucrema kak oTkpbitas cucreMa (A. J[x. Tencnu). dyHKMOHANbHBIE OJOKUM OPraHU3MOB B
9KOCHUCTEME: MPOIYLIEHThI, KOHCYMEHTHI, peAylleHThl. Tpodudeckue ypoBHU. Tpodudeckue 1enu 1 CeTH.
Abuotuueckue 610k 3xocucteM. [1ouBbI U MBI B 3kocucTeMax. KpyroBopoT BelecTB U MOTOK SHEPTUH B
JKOCUCTEME.

OcHOBHBIE TIOKa3aTenu 3KOCHUCTEeMbl. buomacca m mpoayKius. DKOJIOTMYECKUE MUpaMHUAbl YUCEN,
OMOMAacChI U DHEPTHH.

Junamurxa sxocucmem. Kamacmpoguueckue nepecmpotixu. @Puykmyayuu. HampaBieHHbIe
3aKOHOMEPHBIE CMEHBI COOOIIEeCTB — CyKieccuu. [lepBUYHbIE U BTOPUYHBIE CYKIIECCUU M MX TMPUYHHBIL.
AHTpOTIOTEHHBIE BO3/CUCTBUS Ha Cykieccuu. KimmmakcHoe cooOmiectBo. bruopasHoobOpasue u MoiaHOTA
KpYroBOpPOTa BEIIECTB — OCHOBA YCTOMYHUBOCTH COOOIIECTB.

[IpupoaHbie 35KOCUCTEMBL. JKocUcHeMbl 03€p U peK. IKOCUCmeMbl MOpeU U OKeaHo8. DKOCUCHEMbL
MYHOp, 1eco8, cmeneti, NyCMbiHb.



AHTPOTIOT€HHBIE SKOCHUCTEMBL. ATpo3KocUCcTeMa. ArporeHo3. Pa3nuuns Mexay aHTpOTIOT€HHBIMU U
MIPUPOTHBIMU 3KOCHUCTEMAMH.

VYpb6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteMm. loponckas ¢iopa u  dayHa.
CunaHTpOnUM3anusi TOpoJACKo QayHbl. buonormdyeckoe M XO3MHCTBEHHOE 3HAUEHHE arpodKOCHCTEM H
ypOOIKOCUCTEM.

3aKOHOMEpPHOCTH (OPMHPOBAHUS OCHOBHBIX B3aUMOJICHCTBUI OpPraHM3MOB B 3KocHcTeMax. Ponb
KACKaonoeo sggexma u 6u008-30upukamopos (Kuouesvix 6ud08) 6 (OYHKYUOHUPOBAHUU IKOCUCHEM.
[lepeHoc »HEPrUY U BELIECTB MEXKY CMEKHBIMH SKOCUCTEMaMHU. Y CTOMYNBOCTD OPraHU3MOB, MOMYJIALUN 1
HKOCHCTEM B YCIOBHAX €CTECTBEHHBIX M AHTPOTIOTEHHBIX BO3ACHCTBUIA.

Mexanuzmbl 6030elicmeus 3a2psA3HeHUli pasHblX Munog Ha cyOop2aHusMeHHOM, OpP2aHU3MEHHOM,
NONYNAYUOHHOM U IKOCUCMEMHOM YPOBHSAX, OCHOBbL IKOIO2UUECKO20 HOPMUPOBAHUS AHMPONO2EHHO20
8030eticmaus. MeTo10JIOTHsI MOHUTOPUHTA €CTECTBEHHBIX U aHTPOTIOT€HHBIX 9KOCHCTEM.

JdeMoHcTpanuu

[Toptper: A. [Ix. Tencmu.

Tabmuubpt u cxembl: «CTpykTypa OHOILIEHO3a», «IDKOCHUCTEMa IIMPOKOJIMUCTBEHHOTO JIECAy,
«JKocucTeMa XBOMHOTO Jsecay, «DyHKIIMOHATIBHBIE TPYIIBI OPraHU3MOB B dKOcHcTeMe», «KpyroBopoT
BEIIECTB B dKocucteme», «Llenu nuranus (macrOuiiHas, AeTpuTHas)», « DKOJIOTrHYecKas MUpaMHia Yucem,
«IKoJoTHYECKas TTUpaMHaa OMOMACChly, « IKOJoruueckasi mupamMuaa sHeprun», «OopazoBanue 6010TaY,
«[lepBuunas cykueccus», «BoccTaHoBiIeHHE Jieca Mocie noxapa», «IKOCHCTEMa 03€pa», «ATrpoleHO3y,
«KpyroBopoT BeliecTB U IOTOK SHEPTHH B arporieHo3e», «IIpumepsl ypOosakocucTemy.

O6opynoBanue: repbapuy pacTeHHM, KOJUICKIIMM HACEKOMBIX, Yydela MTHI[ U 3Bepel, repdapun
KYJBTYPHBIX U IUKOPACTYIINX PACTCHUH, aKBApUYM KaK MOJIENIb SKOCHCTEMBI.

IIpakTnueckas padora «/3ydyenue u onucanue ypoo3KOCUCTEMBI.

JladopaTopHnas padora «l3ydyenne pazHOOOpa3wsi MEIKUX MOYBEHHBIX WICHHUCTOHOTHUX B Pa3HBIX
HKOCUCTEMAX.

IKCKYypcHs «IKCKYPCHUsS B TUIIMYHBIN OMOTE011eH03 (B TyOpaBy, Oepe3HsIK, CIbHUK, HA CYXOI0JIbHBIN
WJT TIOMMEHHBIN JIYT, 03€p0, OOJIOTO)».

IKCKYypcHs «IKCKYPCUS B arpOIKOCUCTEMY (Ha TOJI€ WM B TETUIMYHOE XO35SHCTBO )».

Tema 10. buocdepa — riodanbHas IkocucreMa

buocdepa — oOmemnanerapras o0oyiouka 3eMid, TJE CYIIECTBYET WM CYIIECTBOBaja >KU3Hb.
PazButne mpencraBnenuii o 6uochepe B Tpyaax J. 3rocca. Yuenue B. WM. Bepnaackoro o Ouocdepe.
O6uactu 6uocdeps! u e€¢ coctas. XKuBoe BeniecTBo 6nocdepsl U ero GyHKIUH.

3aKOHOMEPHOCTH CyIecTBOBaHMs Ouocdepbl. OcobeHHOCTH OHOchepbl Kak  ri00aabHOM
sKocucTeMbl. JlnHaMuueckoe paBHoBecue B Onocdepe. KpyroBopoTsl BemecTB 1 OHOr€OXUMUYECKHE LIMKIIBI
(yrnepona, a3oTa). PUTMHUUHOCTS siBIIeHUI B Ouocdepe.

3onanpHOCTh OuOchepsl. Ilonarue o 6mome. OcHOBHbIE OMOMBI CYHIM: TYHApAa, XBOWHBIE Jeca,
CMEIIIaHHbIE U HIMPOKOJIMCTBEHHBIE Jieca, CTENH, CaBaHHbI, IIYCTHIHU, TPOIMYECKUE Jieca, BHICOKOTOPbS.
Knumat, pacTuTeNnpHbIi U )KUBOTHBIN MUP OMOMOB CYIIIH.

CrpykTypa u pyHKIIUS )KUBBIX CUCTEM, OLIEHKA UX PECYPCHOTO MOTEHIIMANA U OUOCHEPHBIX (PYHKIIUH.

JdeMoHcTpanun

[Hoptpetsl: B. U. Bepnanckuid, 3. 3rocc.

Tabmuist u cxemsl: «I'eocdepsl 3emnuy, «KpyroBopot azoTa B mpupoie», «KpyroBopor yriepoja B
npupoae», «KpyroBopot kuciopona B mnpupone», «KpyroBopot Bozbsl B mpupoje», «OCHOBHBIE OMOMBI
cymmy, «Knumaruueckue nosica 3emnuy, « Tyaapay, «Taiiray, «Cmermansbliit gecy, «LInpokonucTBeHHBIH
necy», «Crenby, «CaBanHay, «IlycTeiasay, « Tponmueckuii gecy.

Ob6opynoBanue: repOapuu pacTeHU pa3HbIX OMOMOB, KOJUICKIIMH KUBOTHBIX.

Tema 11. YesioBek M OKpYyxkaomas cpeaa

DKoJIOTHYeCKHe KpU3HMChl M UX NpuU4MHBL. Bo3sneiicTBue uenoBexka Ha Ouocdepy. 3arps3HeHue
BO3/YIIHOM cpenpl. OxpaHa Bo3AyXa. 3arpsi3HeHHe BOJHOH cpeibl. OXpaHa BOJHBIX pecypcoB. Paspymienue
nmouBbl. OXpaHa MOYBEHHBIX pecypcoB. MI3MeHeHune KimMara.

AHTpPOTIOTEHHOE BO3/ICHCTBHE HA PACTUTENbHBIM W JKUBOTHBIM MHUp. OXpaHa pacTUTEIBHOTO H
KUBOTHOTO MHpa. OCHOBHBIE NPUHIUIBI OXpaHbl mnpupoabl. Kpacueie kuuru. Oco0o oxpaHseMble
npupoausie Tepputopun (OOIIT). boranuueckue capl 1 300JI0THUYECKUE TTAPKH.

OCHOBHBIE TPUHIUIBI YCTOWYMBOTO pa3BUTHA YelOBEYECTBA U MPUPOABL. PammonHampHOE
MIPUPOJIOTIONIF30BAHUE M COXPAaHEHHE OMOJIOTMYECKOTo pasHooOpaszust 3emin. OOLMe 3aKOHOMEPHOCTH



rJI00ABHBIX JKOJOTHMUECKUX KpH3UCOB. OCOOEHHOCTH COBPEMEHHOI'O KpH3UCA U €ro BEpOsATHBIC
IIOCJIEICTBUSI.

Pa3BuTne METOJOB MOHUTOPUHIA pa3BUTHsI OINACHBIX TEXHOTEHHBIX MpoueccoB. Cucmemmvle
uccne008anus. nepexooa K pecypcocbepezaioweli U KOHKYPeHmMOCnocoOHou dHepeemuke. buonozuyeckoe
pasnoobpasue u 6uopecypcel. Hayuonanonvie ungopmayuonnslie cucmemvl, obecneuusaiowjue 0ocmyn K
UHGOpMayuU no coOCMOSAHUIO OMOENbHBIX U008 U dKocucmem. OCHOBbL IKOpeabUIUMayuy SKOCUCmem u
€cnoco606 6opboOBL ¢ bUONOEPeEdNCOeHUAMU. PeKoHCmPYKYuUs MOPCKUX U HA3EMHBIX IKOCUCHIEM.

JdeMoHcTpanuu

Tabmuuer w cxeMbl: «3arpsi3HeHHE aTMocdepbl», «3arps3HeHue ruapocheps», «3arps3HeHue
nousbl», «IlapHukoBeiii 3¢pdexkT», «Ocobo oxpaHsiemMble NPUPOJHBIE Teppuropumn», «Moaenu
YIPaBISEMOTO MUPA».

ObopynoBanue: ¢ororpaduu OXpaHIeMbIX pacTeHUW H KUBOTHBIX KpacHoit kHuru Poccuiickoi
®enepaunn, KpacHol KHUTH perHoHa.



IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOT'MU HA YPOBHE
CPEJHEI'O OBILIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATbBI

@I'0OC COOQO ycranaBnuBaeT TpeOOBaHUS K pe3yJIbTaTaM OCBOEHHSI 00YJaIOIIIMMHUCS IIPOTPAMM CPETHETO
o0rmiero 0Opa3oBaHus: TUYHOCTHBIC, METAIIPEAMETHBIC U ITPEIMETHEIE.

B cTpyKkType JMYHOCTHBIX pe3y/lbTaTOB OCBOEHUS MPOTrpamMMbl MO OMOJIOTMM BBIAEIEHBI CIEAYIOIINE
COCTaBJISIOLIME: OCO3HAHUE OOYYAIOLIMMUCA POCCUICKON TIpaKJaHCKOW HAEHTUYHOCTU — TOTOBHOCTU K
CaMOpa3BUTHIO, CaMOCTOSITEJIBHOCTH U CaMOOIPENENICHUI0, Haiuyue MmMomueayuu K OOydeHHIO OHOJIOTHH,
yeneHanpasienHoe pasgumiue BHYTPEHHHUX YOEXKICHHH JUYHOCTH HA OCHOBE KIFOYEBBIX LEHHOCTEH W
HUCTOPUYECKUX TPaJuLUN pa3BUTUS OMOJOTMYECKOrO 3HAHUS, SOMOBHOCMb U CNOCOOHOCMb OOYYarOIINXCs
PYKOBOJICTBOBATbCSI B CBOEU JI€ATENBHOCTH IEHHOCTHO-CMBICIOBBIMM YCTAHOBKAaMH, MPHUCYIIMMH CHCTEME
OMOJIOTMYECKOT0 00pa30BaHUs, Haluuue NpagoCcoO3HAHUs SKOJIOTHUECKON KYIbTYPBl, CHOCOOHOCMU CMABUMb
L[EJIH U CTPOUTH KU3HEHHBIE IJIaHBI.

JIMYHOCTHBIE pe3yNIbTaThl OCBOEHMS NMPOrPAMMBbI MO OMOJOTMM JOCTUTAIOTCS B €IMHCTBE Y4eOHOU u
BOCITUTATENIbHOM JEATENIbHOCTH B COOTBETCTBUU C TPAAULMOHHBIMU POCCHUHCKUMHU COLMOKYJIbTYPHBIMH,
HUCTOPUYECKUMH U JTyXOBHO-HPABCTBEHHBIMU LIEHHOCTSMHU, IPUHSITHIMU B OOIIECTBE MpaBUJIaMU U HOpMaMU
MOBEJICHHUS U CIOCOOCTBYIOT IIpOIleccaM CaMOIO3HAHHUS, CAMOBOCHMTAHUS M CaMOPA3BUTHS, Pa3BUTHS
BHYTPEHHEH MO3UIMU JTUYHOCTH, NATPUOTHU3MA U YBa)KEHUS K 3aKOHY M IPABOIOPAJIKY, YEIOBEKY Tpyla U
CTapuieMy IOKOJICHHIO, B3aMMHOTO YBa)X€HHUS, OEpPEKHOrO OTHOIICHHUS K KYIbTYPHOMY HACIEAUI0 U
TpaJuLUsIM MHOTOHALIMOHAIBLHOTO Hapoaa Poccuiickoit denepanuu, NpUpoae U OKPYKArOLIEH cpeie.

JIn4HOCTHBIE Pe3yIbTaThl OCBOEHHUS yueOHOro npeaMera «buosiorus» A0IKHBI OTpaXaTh TOTOBHOCTD U
CIOCOOHOCTh OOyYaroluXxcs PYKOBOJCTBOBaTbCS C(HOPMHUPOBAHHONW BHYTPEHHEH MO3UIMEH JIMYHOCTH,
CHUCTEMOM ILIEHHOCTHBIX OpHMEHTAallMi, TO3UTUBHBIX BHYTPEHHMX YOEXIEHHH, COOTBETCTBYIOILUX
TPaIULIMOHHBIM LIEHHOCTSIM POCCUICKOI0O O0IIECTBA, PACIIMPEHHUE )KU3HEHHOTO OMBITA U OIBITA JESTEIbHOCTH
B [IPOLIECCE PEANN3ALUU OCHOBHBIX HAIIPABICHUH BOCIUTATEIbHOM I€ATEILHOCTH, B TOM YHCIIE B YaCTH:

1) rpasKIaHCKOro BOCIMTAHMS

C(OPMHPOBAHHOCTh I'PAXAAHCKOM MO3UIUK O0Y4aIOLIErocsi Kak aKTUBHOTO U OTBETCTBEHHOI'O WIEHA
poccuiickoro o0IecTBa;

0CO3HaHME CBOMX KOHCTUTYLIMOHHBIX IPaB ¥ 0043aHHOCTEH, yBaK€HHE 3aKOHA U IIPABOIIOPSIIKA;

TOTOBHOCTb K COBMECTHOI TBOPYECKOW IESTEIbHOCTH IPHU CO3AAHUU Y4€OHBIX NMPOEKTOB, PEILICHUU
y4eOHBIX U [T03HABATEIbHbIX 33/1a4, BHIIOJIHEHUN OMOJOIMYECKHX 3KCIIEPUMEHTOB;

CIOCOOHOCTh ONPEAENATh COOCTBEHHYIO MO3UIUIO [0 OTHOLICHHUIO K SBJICHUAM COBPEMEHHOM XKU3HU U
OOBACHATH €€;

YMEHHUE YUYUTHIBaTh B CBOMX JEHCTBHIX HEOOXOIUMOCTh KOHCTPYKTHBHOI'O B3aUMOJICHCTBUS JIOJEH
pa3sHbBIMU YOEXKAEHUSAMH, KyJIbTYPHBIMHU LIEHHOCTSIMH U COLMAJIbHBIM IOJI0KEHUEM;

TOTOBHOCTb K COTPYJIHHYECTBY B IPOLIECCE COBMECTHOT'O BBIMOJIHEHUS Y4EOHBIX, [103HABATEIbHBIX U
UCCIIEIOBATENIbCKUX 3a/]au, YBAXKUTEIBHOTO OTHOIICHUSI K MHEHUIO ONIOHEHTOB IPHU 0OCYXIEHUH CIIOPHBIX
BOIPOCOB OHOJIOTHYECKOTO COJIePKaHMS;

TOTOBHOCTb K T'YMaHUTapHOM 1 BOJIOHTEPCKOM 1eATEIbHOCTH;

2) NaTPpHOTHYECKOI0 BOCIIUTAHNSA:

Cc(OPMHUPOBAHHOCTh POCCHUMCKON TpakJaHCKOM HMJIECHTUYHOCTH, MAaTPUOTHU3MA, YBAXKEHUS K CBOEMY
HapoJy, 4yBCTBAa OTBETCTBEHHOCTH Iieper, PonuMHOM, ropaocTy 3a ¢BOM Kpai, cBOXO PoauHy, CBOM A3BIK U
KYJIBTYPY, IPOIJIOE U HACTOsAIIEe MHOTOHALMOHATILHOTO Hapoja Pocenn;

LIEHHOCTHOE OTHOILIEHUE K MPUPOJHOMY HACIEAUIO U NMaMATHUKAM MPUPOABI, JOCTHXeHUsAM Poccun B
HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPYIE;

CMOCOOHOCTh OLIEHUBAThH BKJIA/I POCCHUICKUX YUEHBIX B CTAHOBIIEHHE U PA3BUTHE OMOJIOTUH, TOHUMAHUS
3Ha4YeHHUs1 OMOJIOTUH B MO3HAHUU 3aKOHOB IPUPOJIbI, B )KH3HH YeJIOBEKa U COBPEMEHHOT0 OOIIEeCTBa;

uaenHas yOexaAEHHOCTh, TOTOBHOCTh K CIyKeHHIO M 3amure OredecTBa, OTBETCTBEHHOCTb 3a €ro
cyas0y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

OCO3HAHUE AYXOBHBIX LIEHHOCTEN POCCUIICKOTO HApOJa;



c(hOPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUSI, ITUYECKOTO TTOBEICHIS;

CIIOCOOHOCTh OIICHHBATh CUTYAIMIO U MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUESHTUPYSICh HA MOPAIBHO-
HPABCTBEHHBIC HOPMBI U IIECHHOCTH;

0CO3HAHME JIMYHOTO BKJIaJa B MOCTPOCHHE YCTOWYMBOTO OYAYILETo;

OTBETCTBEHHOE OTHOIIIEHUE K CBOMM POIHTEISM, CO3JIAHUIO CEMbU Ha OCHOBE OCO3HAHHOTO MPUHSTHS
LIEHHOCTEN CEMEWHOM )KU3HU B COOTBETCTBUH C TPAIULUAMHU Hapo10B Poccuu;

4) 3cTeTHYECKOr0 BOCIIUTAHUS:

ACTETUYECKOE OTHOIICHHWE K MHpPY, BKIIOYAs ICTETUKY ObITa, HAYYHOTO M TEXHHYECKOTO TBOPUECTBA,
criopTa, Tpy/Aa, OOIEeCTBEHHBIX OTHOIICHUH;

MMOHMMAHKE YMOIIMOHAIBHOTO BO3CHCTBUS KUBOM MPUPOIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQKCHHIO B pPa3HBIX BHUJAX HMCKYCCTBA, CTPEMJICHHE NIPOSBISATH KavyeCcTBa
TBOPUYECKOM JTIMYHOCTH;

5) ¢usuueckoro BocnuTaHus, (OPMHUPOBAHUS KYJBTYPbl 310POBbSI H IMOIUOHAIBLHOIO
Os1aromosyqusi:

MMOHMMAaHHE U peasu3alus 3J0pOBOTO M 0€30MacHOT0 00pasa KU3HH (3I0POBOE MUTAHUE, COOITIOACHUE
TUTHEHUYCCKUX TPABWI U HOPM, COATaHCHPOBAHHBIH PEKUM 3aHSATUH W OTABIXA, pPeryispHas (pu3ndeckas
AKTUBHOCTH), OEPEKHOTO, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIECHUSI K COOCTBEHHOMY (DPM3HUYECKOMY U
TICUXHYECKOMY 3JI0POBBIO;

MOHMMAaHKWE IIEHHOCTH IPABWJI WHIUBUAYAIBHOTO W KOJUIGKTHMBHOTO O€30TacHOTO TIOBEICHUS B
CUTYAITUX, YTPOIKAIOITUX 3I0POBBIO U )KH3HU JIIOJICH;

OCO3HAHWE TIOCJICICTBUNA W HENPUATHS BPEIHBIX MPHUBBIUCK (YHOTPEOJICHUS aKOTOJIs, HApKOTHKOB,
KYpEeHus);

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTb K TPYAY, OCO3HAHUE IIEHHOCTH MacTepcTBa, TPYAOII00HE;

TOTOBHOCTb K aKTUBHOM AEATEIbHOCTH TEXHOJOTUUYECKON U COLIMAIbHOM HaNpaBIeHHOCTH, CIIOCOOHOCTh
MHULMUPOBATH, MNIAHUPOBATH U CAMOCTOSITEIBHO BBIMOIHATH TaKyIO ACSTEIbHOCTD;

UHTEpEC K pa3iuydHbIM cepaM IpodhecCHOHANBHON NeATENbHOCTH, YMEHHE COBEPILATh OCO3HAHHBIN
BBIOOD Oymymiei mpodeccuu U peaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIJIAHBI,

TOTOBHOCTb U CITOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BAHMIO HA IPOTSHKEHUN BCEH KU3HM;

7) 3KO0JIOTHYeCKOr0 BOCIIMTAHUA:

HKOJIOTHYECKU 11eJ1eco00pa3Hoe OTHOIIEHUE K MPHUPOJE KaK MCTOUHUKY KM3HM Ha 3emiie, OCHOBE €&
CYIIECTBOBAHMS;

MOBBIIIEHUE YPOBHS 3KOJOTMYECKON KYJIbTYPbl: MPUOOPETEHHUE OIbITa IJIAHHUPOBAHHS MOCTYIKOB U
OIICHKH MX BO3MO>KHBIX TIOCIEACTBUI JUI OKPY>KAIOIIEH Cpe/ibl;

OCO3HAaHHKE TTI00aIbHOT0 XapaKTepa SKOJIOrHUYEeCKUX MPOOIeM U IMyTei UX pelIeHHUs,;

CHOCOOHOCTH UCIOJIB30BaTh MPUOOpETaEMbIE PU U3yUYECHUN OMOJIOTHH 3HAHUS U YMEHUS MPU PELICHUU
po0sieM, CBSI3aHHBIX C PAIlMOHAIBHBIM MPUPOIOTIONH30BaHUEM (COOIIOIEHUE MTPABIII MOBEJCHHS B IPUPO/IE,
HaIpaBJICHHBIX HA COXpAaHEHUE PAaBHOBECHS B DKOCHUCTEMAX, OXPaHy BUAOB, IKOCHCTEM, OHOC(hephl);

AKTUBHOE HEIPHUATHE JCHCTBUIA, NPUHOCSIIMX Bped OKpYXKalolled MNpUPOJHON cpene, yMEHUE
MPOTHO3UPOBATh HEOIATONPUSATHBIE OSKOJOTUYECKHE TMOCIEACTBUS MPEANPUHUMACMBIX JEHCTBUI U
MpeI0TBpAIIaTh UX;

HaJIM4Yue Pa3BUTOTO JKOJOTHYECKOTO MBIIUICHUS, DKOJOTHYECKOW KYIbTYpBI, OMbITA AEATEIHLHOCTH
AKOJIOTHYECKON HaMpaBIEHHOCTH, YMEHUS PYKOBOJICTBOBATHCSA UMHU B TIO3HABATENbHOM, KOMMYHUKATUBHON U
COIIMANIbHOM TMpaKTUKe, TOTOBHOCTHM K YYacCTHIO B TPAKTHUYECKOW AESITETbHOCTH OSKOJIOTHUYECKOMN
HaMpPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOr0 NNO3HAHUS:

chOpMUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO PAa3BUTHUSI HAYKU U
0OIIECTBEHHON MPAKTHKH, OCHOBAHHOTO HA TUAJIOTE KYIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B
MOJIUKYJIBTYPHOM MUDE;

COBEPIIICHCTBOBAHUE SI3BIKOBOM W YHTATEIbCKOW KYyIbTYpPhl KaK CPEJICTBA B3aUMOJEHCTBUS MEXKIY
JIOJIbMU ¥ TIO3HAHUS MUPA;

MOHUMaHue crenuuky OMONIOTHH KaK HAyKd, OCO3HAHUS €€ poiu B (pOpPMHPOBAHUH PALMOHAIEHOTO
HAyYHOTO MBIIUICHUS, CO3JIaHUM IEJOCTHOTO TMPEACTaBICHUS 00 OKpYXalolleM MHpe KaKk O EIUHCTBE



MIPUPO/IBI, YETIOBEKA M OOIECTBA, B TO3HAHUHU MPUPOIHBIX 3aKOHOMEPHOCTEH U peIIeHUH IPo0IeM COXpaHEHUS
IIPUPOIHOTO PABHOBECHUS;

yOSKIEHHOCTh B 3HAYMMOCTH OMOJIOTHH JJIs1 COBPEMEHHOM IIMBHIIM3AIMH: 00ECIIEYeHU HOBOTO YPOBHS
Pa3BUTHS MEIUIMHBI, CO3JaHUE MEPCTIEKTUBHBIX OMOTEXHOIOTHUH, CHOCOOHBIX PEIIaTh PECYPCHBIE TPOOIEMBI
Pa3BUTHS YEIOBEYECTBA, MOUCKA MyTeH BBIXOAA M3 TNIOOAIBHBIX 3KOJOTMUYECKHX NpolieM M obecTrieueHHs
nepexojia K YCTOMYMBOMY pPa3BUTHIO, pPalMOHAJIBHOMY HCIOJIb30BAaHUIO IPHUPOJHBIX PECYPCOB U
(OpMUPOBAHHIO HOBBIX CTAHJAPTOB KU3HH;

3aMHTEPECOBAHHOCTh B MOJYYEHMM OUOJIOTMYECKUX 3HAHHWM B LIEJSAX MOBBIMIEHUS OOLIEH KyIbTYpHI,
€CTeCTBEHHO-HAYYHOW TPAMOTHOCTH, KaK COCTABHOW YacTH (PYHKIIMOHAIHHON I'PAMOTHOCTH OOYYarOLIUXCs,
(dbopmMupyeMoii pu n3y4eHuH OHOJIOTHH;

[IOHUMAaHHUE CYLIHOCTH METOJOB IO3HAHUS, MCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH
WCIOJIb30BAaTh I[OJIydaéMble 3HAHUS Uil aHajdu3a W OOBSCHEHUS SBJICHUN OKpYKalolero Mupa u
MIPOUCXOSAIINX B HEM U3MEHEHH, yMEHUE JieJaTh 000CHOBAHHBIE 3aKJIIOUEHUSI HA OCHOBE HayUHBIX ()aKTOB U
HMMEIOLIUXCS JAaHHBIX C LENbI0 TOJIYYEHUsI TOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITEIBHO HCIHOJIb30BATh OMOJIOTMYECKUE 3HAHMA JJIs pelIeHus IpoOieM B
peaJIbHBIX KU3HEHHBIX CUTYaIlUsX;

OCO3HAHHME LEHHOCTH HAy4YHOM JI€ATENbHOCTH, TOTOBHOCTh OCYLIECTBJISATh IPOEKTHYIO U
HCCIIEIOBATENIbCKYIO AEITEIbHOCTh UHIUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CIHOCOOHOCTh K HENpPEpbhIBHOMY OOpa30oBaHUI0 M CaMOOOpa30BaHHUIO, K AKTUBHOMY
MTOJIy4YE€HUIO HOBBIX 3HAHUH MO OMOJIOTHH B COOTBETCTBUHU C )KU3HEHHBIMU OTPEOHOCTSIMH.

METANPEIAMETHBIE PE3YJIbTATBI

MetanpeaMeTHble pe3ylbTaThl OCBOCHHS yueOHOTro npeaMera «bronorusy BKIIOYAIOT: 3HAYUMBIE IS
dhopMUPOBaHUS MHPOBO33PECHHS OOYJAIOIIMXCS MEKIUCIUILIMHAPHBIC (MEXIpPEIMETHbIE) OOIIeHay YHbIE
MOHATHS, OTpaXKarolllMe IeJIOCTHOCTh HAy4yHOM KapTUHBI MHUpa U cHenuduKky METOJOB IO3HaHUS,
HCIOJIb3YeMBbIX B €CTECTBEHHBIX HayKax (BELIECTBO, DHEPTHUsl, SIBICHUE, MPOLIECC, CUCTEMa, HAyYHBIA (axT,
MIPUHIINIL, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpUs, HCCIe0BaHNE, HAOMIOAeHNE, U3MEPEHHE, IKCTIEPUMEHT
U Jpyrue); yHUBepcalbHble yueOHble IeHCTBUS (TO3HABaTeNbHbIE, KOMMYHUKATHUBHbBIC, DPETYJISITHUBHBIC),
obecneunBaromue  (popmupoBaHue (YHKIMOHAIBHONM TPAMOTHOCTM U COIMAIBHOM  KOMIIETEHIIUU
oOyyaronuxcs;  CHOCOOHOCTh  OOYYaroIIMXCSl  MCIOJb30BaThb  OCBOGHHBIE  MEXKJIUCIUIUIMHAPHBIE,
MHPOBO33PEHYECKUE 3HAHMUS U YHUBEpCAIbHbIE YyueOHbIE AEHCTBHSA B IIO3HABATEIBHON U COIMAIbHOM
MIPaKTHKE.

B pesynbrare uzyueHus OMooruu Ha ypoBHE CpeJHero oouiero oopasoBanus y oody4daromierocst OyayT
chopMUpOBaHbl MO3HABATENIbHBIE YHHUBEpPCAIbHbIE y4eOHbIE NEHCTBHS, KOMMYHHUKATHBHbIE YHHBEpPCAIbHbBIC
yueOHbIe AeWCTBUSI, PETryISITUBHbBIC YHUBEpCaIbHbIC YUeOHbIE NeHCTBUS, COBMECTHAS JESTENbHOCTD.

MetanpeaMeTHble pe3yabTaThl OCBOCHHS MPOTPaMMbl CpeAHEro oOmero o0pa3oBaHUS JIOJKHBI
OTpaxarb:

OBiajeHHe YHMBEPCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH 1€ CTBUSIMU:

1) 6a30BbIe JIOTHYECKHE TCHCTBHUS:

CaMOCTOSITENILHO (POPMYITHPOBATEH U aKTYAIU3UPOBATH POOIIEMY, paccMaTpUBaTh €€ BCECTOPOHHE;

MCIOJIb30BaTh MPU OCBOCHUU 3HAHUN MPUEMBI JJOTHUYECKOTO MBIIIICHUS (aHaln3a, CHHTE3a, CPABHEHUS,
KIaccuguKanuu, 0000IIeHNs), PACKPBIBATh CMBICT OHOJOTHYECKHX TMOHATUH (BBIACTATH WX XapaKTepHbIC
MPU3HAKU, YCTAHABIUBATH CBSI3U C IPYTHUMH MOHSATHIMH);

OTIpeIeNATh IENH JEeATEIbHOCTH, 3a/laBas IMapaMeTpbl U KPUTEPUM HUX JOCTHXKEHHUS, COOTHOCUTH
PE3yIbTaThl JEATEIBHOCTH C MOCTABIEHHBIMHU IEJISAMH;

HCIO0JIb30BaTh OMOJOTHYECKHE MMOHATHS ISl 00ObsICHEHUS (DAKTOB U SBICHHM KUBOU MPUPOIBI;

CTPOUTH JIOTUYECKHE pacCyXJeHus (MHIAYKTUBHBIE, JCIYKTUBHBIC, IO aHAJIOTHH), BBISIBISATH
3aKOHOMEPHOCTH ¥ MPOTUBOPEUUS B PACCMAaTPUBAEMBIX SIBICHUSX, (DOPMYIHPOBATH BHIBOBI U 3aKITIOUCHHUS,

MIPUMEHITh CXeMHO-MO/ICTIbHBIE CPEJICTBA ISl MPEACTABICHUS CYIIECTBEHHBIX CBS3€H U OTHOIICHUN B
M3y4aeMbIX OMOJIOTMYECKUX OOBEKTaX, a TaKKe MPOTUBOPEUM PAa3HOTO POJIA, BBISIBICHHBIX B Pa3IMYHBIX
MH(OPMAIMOHHBIX HCTOYHUKAX;



pa3zpabaTeiBaTh TIUIAaH pEHICHUS NPOOIEMBI € Yy4ETOM aHAIM3a WMMEIOMIMXCS MATEPHANBHBIX H
HEMaTEPHUATBHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBHI B IEATEITHHOCTh, OIICHUBATH COOTBETCTBUE PE3YJIHTATOB IIEJISIM, OIICHHBATH PUCKU
MOCJICACTBUM ACATCIBHOCTH;

KOOPJIMHUPOBATh U BBIMIOJHATH Pa0OTy B YCIOBHSAX PEAbHOTO, BUPTYAIBHOTO M KOMOMHHPOBAHHOTO
B3aUMO/JICHCTBHSI,

pa3BHBaTh KPEATUBHOE MBIIIJICHUE MTPU PEIICHUH KU3HEHHBIX POOIIEM.

2) 6a30BbIe HCCIEI0BATEIbCKHE IEHCTBHUS:

BIIJICTh HAaBBIKAMH y4eOHO-UCCIICOBATEILCKON M MPOCKTHON JEATCILHOCTH, HABBIKAMH Pa3peIICHUS
po0sieM, CIOCOOHOCTHI0O U TOTOBHOCTBIO K CAMOCTOSITEIIBHOMY TOUCKY METOJIOB PEUICHHS MPAKTUYSCKUX
3a/1a4, MPUMEHEHHUIO PA3JIMYHBIX METOJIOB TIO3HAHUS;

WCIOJIb30BaTh PAa3IMYHBIC BUBI JCATECIHHOCTH TI0 TOJYYCHHIO HOBOTO 3HAHWS, €r0 WHTEPIPETAIHH,
peoOpa30BaAHMIO U TPUMEHEHUIO B YUCOHBIX CUTYAIIHMSIX, B TOM YHCJIC TIPU CO3/IaHUU YICOHBIX M COIMATBH BIX
MIPOEKTOB;

(hopMHPOBATh HAYYHBIN THIT MBIIIUICHUS, BIAJIETh HAYYHOW TEPMHHOJIOTHEH, KITFOUEBBIMU TIOHATHSAMHA U
METO/IaMH;

CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIC 3a/J1a4M B 00pa30BATECIILHOW JCSATEILHOCTH M KU3HECHHBIX
CUTYaITUsX;

BBISIBIISITh TPUYHHHO-CIICJCTBCHHBIC CBSI3W M aKTyaJU3WpOBaTh 3ajJady, BBIJIBUTATh THUIOTE3y €€
pElIeHHs, HAXOIUTh apTYMEHTHI JUIS JIOKa3aTelIbCTBA CBOMX YTBEPIKJICHUH, 3a/1aBaTh IMapaMeTPhl U KPUTCPUH
peIICHHUS;

aQHAJIM3WPOBATh IOJYYCHHBIC B XOJE pEIICHUS 3a7add pPe3yJIbTaThl, KPUTUYCCKH OICHUBATh WX
JOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIN OIBIT;

OCYILIECTBJISITh  LI€JICHANpPABICHHBIA MMOWCK MEpeHoca CpelcTB U CcrmocoOOB  JeicTBUS B
poheCcCHOHANBHYIO CPEY;

YMETh MEPEHOCUTH 3HAHUS B IO3HABATENIBHYIO U MPAKTUYECKYIO 00JIACTH KUZHEACSITEIbHOCTH;

yYMETbh MHTETPUPOBATh 3HAHMSI U3 Pa3HbIX IPEIMETHBIX 00J1acTeil;

BBIJIBUTaTh HOBBIE UJIEH, IPEIaraTh OPUTrHHAIbHBIE MTOIX0/IbI ¥ PEIIEHNUs, CTABUTh MPOOIEMBI U 3a/1a4H,
JOTIYCKAIOIINe aJbTePHATUBHBIE PEIICHMUSL.

3) pabora ¢ ungopmanmei:

OpUEHTHPOBATHCS B PA3IMYHBIX HCTOYHUKAX HHPOpManuu (TeKCTe y4eOHOro mocoOusi, Hay4dHO-
MOMYJISIPHOM JIUTEpaType, OMOJIOTMYECKUX CJIOBApsAX U CIHPABOYHUKAX, KOMIIBIOTEPHBIX 0a3zax NaHHBIX, B
WuTepuere), aHau3upoBaTh HTHGOPMAIMIO Pa3IMYHBIX BUJOB U (GOPM MpeACTaBICHUS, KpUTHUECKU OLICHUBATh
€€ I0OCTOBEPHOCTh U HEMPOTHUBOPEUHUBOCTH;

dbopMynupoBaTh 3ampochl U MPUMEHSATh Pa3UYHbIE METOJBI MPU MOHCKE M O0TOOpE OMOIOTHYECKOM
uHpopmMalry, He0OX0AUMOH /7Sl BBITIOJTHEHUS y4EOHBIX 3a/1a4;

nproopeTaTh OTIBIT WCIOJIb30BaHUS UH(POPMAIMOHHO -KOMMYHUKATHBHBIX TEXHOJIOTHH,
COBEPIICHCTBOBAThH KYJIbTYPY aKTUBHOTO MCIIOJIb30BaHUSI PA3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMpAaTh ONTUMAIbHYIO (OpMY TMpeacTaBieHHs OMOJOrHYecKod WH(pOpMauu
(cxembl, rpaduky, TUarpamMmbl, TaOIUIIBI, PUCYHKH U IPYTOe€);

WCIOJIb30BaTh HAYYHBIA SI3bIK B KAaueCTBE CpEACTBAa MpH paboTe ¢ OHOJOrHuecKod HHQOpMAIME:
MPUMEHAITh XUMUYecKhe, (U3Ndeckrue M MaTeMaTU4YecKHUe 3HAaKH M CHUMBOJBI, (hopmylnbl, abOpeBHarypy,
HOMEHKJIATYpY, UCIIOJIb30BaTh U MPE0Opa30BhIBATh 3HAKOBO-CUMBOJIMYECKHUE CPEJICTBA HATIISTHOCTH;

BNIAJIETh HABBIKAMHU pACMO3HABaHUS M 3alUTHl HHPOpMAIUHK, HHPOPMAIIMOHHONW 0€30MacHOCTH
JTUYHOCTH.

OBiajeHHe YHMBEPCAJIbHBIMH KOMMYHUKATHBHBIMHU JAefiCTBUSIMH:

1) ob6menne:

OCYILIECTBIISITh KOMMYHHUKAITUU BO BCeX cepax KU3HH, aKTUBHO Y4aCTBOBATh B JUATIOTE WM JUCKYCCUU
M0 CYIIeCTBY OOCyxkJaeMol TeMbl (YMEHHUE 3a/laBaTh BOIPOCHI, BHICKA3bIBATH CYKIEHUS OTHOCUTEIHHO
BBITIOJTHEHUS TIpejIaraeMoi 3aaun, yUuThIBaTh HHTEPECHl U COTJIACOBAHHOCTD MO3UIIMMA APYTUX YIYACTHHKOB
JMaNIoTa WM TUCKYCCHH);



pacrio3HaBaTh HeBepOalbHbIE CpEICTBA OOIIEHHs, IMOHMMAaTh 3HAUYEHHE COIMAJIBHBIX 3HAKOB,
MIPEAMOCHIIOK BOSHUKHOBEHHSI KOH(PIMKTHBIX CUTYaIHi, YMETh CMSIT4aTh KOH(IUKTHI K BECTU MIEPETOBOPHI;

BIIAJICTh PA3JIMYHBIMUA CIIOCOOaMU OOIICHHS ¥ B3aUMOJICHCTBUS, IOHUMATh HAMEPECHUS APYTUX JIFOJICH,
MPOSIBIIATh YBAKUTEIHHOE OTHOIICHHE K COOCCETHUKY M B KOPPEKTHOH ¢opme ¢GopMyIupoBaTh CBOU
BO3PAKCHHS;

Pa3BEPHYTO | JIOTHYHO M3J1araTh CBOIO TOUKY 3PEHHS C UCTIOIb30BAHUEM S3BIKOBBIX CPEJICTB.

2) COBMeCTHAasl 1eATEIbHOCTh:

MMOHUMATh W WCIOJBH30BaTh MPEUMYIIECCTBA KOMAHTHOW W WHIAMBHIYATbHOW pabOTHI MPH PEIICHUU
OHMOJIOTHYeCKOM MPOoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh MPUMEHEHUS TPYIIOBBIX (hOPM B3aUMOJICHCTBUS
IIpU pelieHny yuyeOHOH 3a1aun;

BBIOMPATh TEMATHKY U METOJIbI COBMECTHBIX JCUCTBHI ¢ y4ETOM OOIIUX WHTEPECOB M BO3MOXKHOCTEH
Ka)/IOTO 4IeHA KOJUIEKTHBA,;

MPUHUMATH TIEJTd COBMECTHOW JIEATEITHPHOCTH, OPTaHU30BBIBATH W KOOPJIWHUPOBATH JIEHCTBUS MO €€
TOCTIKEHHUIO: COCTABJIATh IJIaH NEHCTBHIA, pacrpeensTh POJH C YI€TOM MHEHHUH y4aCTHHUKOB, OOCYXIATh
pe3yIbTaThl COBMECTHOM PaOOTHI;

OIICHMBATh KayeCTBO CBOETO BKJIAJa M KaXJOTO yJacTHWKAa KOMaHAbI B OOMmMI pe3yibTaT o
pa3paboTaHHBIM KPUTEPHUSM;

mpeJiaraTh HOBBIE TPOCSKTHI, OIEHUBATH MUJCH C TIO3WIIMM HOBH3HBI, OPUTHHAILHOCTH, MPAKTHICCKON
3HAYUMOCTH;

OCYIIIECTBIIATh TIO3UTHBHOE CTPATETMUECKOE IOBEJCHHE B Pa3IMYHBIX CHUTYalMsIX, MPOSBIATH
TBOPYECTBO M BOOOPAKEHHE, OBITh HHUITHATHBHBIM.

OBnajieHHe YHUBEPCAJIbHBIMH PeryJsiTHBHBIMH TEHCTBUSIMM:

1) camoopraHu3anus:

MCI0JIb30BaTh OMOJIOTUYECKUE 3HAHUS AJIS BHISBJICHHSI ITPOOJIEM U MX PEIICHUS B dKU3HEHHBIX U Y4eOHBIX
CUTYaIUsIX;

BBIOMpATh Ha OCHOBE OMOJIOTMYECKUX 3HAHUM 1I€JIEBbI€ M CMBICJIOBBIE YCTAHOBKH B CBOUX JCUCTBUSX U
MOCTYIKaX 110 OTHOIICHHUIO K KUBOI MPUPOJIE, CBOEMY 3I0POBBIO U 3/I0POBBIO OKPYKAIOIINX;

CaMOCTOSITENIbHO OCYIIECTBIISATh IO3HABATENIbHYIO JIEATENbHOCTh, BBISBIATH MPOOJIEMBI, CTaBUTh U
(dbopMynupoBaTh COOCTBEHHBIE 331a4U B 00pa30BaTeIbHON JESTEIbHOCTH U )KU3HEHHBIX CUTYallUsX;

CaMOCTOSITEJIbHO COCTABJIATh IUIaH PelIeHus! IPoOIeMbl ¢ YIETOM UMEIOLIUXCS PECYpPCOB, COOCTBEHHBIX
BO3MOKHOCTEH U IPEANOYTCHU;

JlaBaTh OLIEHKY HOBBIM CUTYAaIHsIM;

paciupsaTh paMKH yueOHOTO MpeMETa Ha OCHOBE JIMYHBIX MTPEANOYTECHU;

JieNlaTh OCO3HAHHBIN BBIOOD, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD 3a PEIICHUE;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

croco0cTBOBAaTh (POPMUPOBAHUIO U TPOSIBIICHUIO IIUPOKOW JIPYIUIUU B Pa3HBIX 00JIACTAX 3HAHUM,
MIOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTENbHBIN U KyJIbTYPHBIH YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBHI B JIEATEIBHOCTh, OLIEHUBATH COOTBETCTBHE
PE3yNIbTATOB IIEIISIM;

BIIQJIETh HABBIKAMHU TIO3HABATENbHOM peduieKCMM Kak OCO3HAaHUS COBEpIIAEMbIX JACUCTBUHA U
MBICIIUTENBHBIX MPOIECCOB, UX PE3YAbTATOB U OCHOBAHMIA, MCIOIb30BaTh NPUEMBI pedieKCUN AT OICHKU
CUTYaIlH, BBIOOpA BEPHOTO PEIICHHUS;

YMETb OILIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATDH PEIICHUS M0 UX CHIKEHUIO;

MIPUHUMATh MOTHBBI U pTYMEHTHI IPYTUX MPU aHAIHU3E PE3yIbTaTOB ACITEIbHOCTH;

3) npuHATHE Ce0s1 U APYrUX:

MPUHUMATD ce0sl, MIOHUMAas CBOU HEJOCTAaTKU U JIOCTOMHCTBA;

MIPUHUMATh MOTHBBI U apTYMEHTBI IPYTUX TPU aHATHU3E Pe3yJIbTaTOB ACSITEIbHOCTH;

MpU3HABATh CBOE MPABO U MPABO APYTUX HA OIINOKHU;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C TIO3UIUH IPYTOTO YeIOBEKa.

NPEIMETHBIE PE3YJIbTATHBI



[IpenmeTHbie pe3ynbTaThl OCBOCHUS COAEp)KaHUS ydeOHOro mpenmera «buomnorus» Ha yriayOiaéHHOM
YPOBHE OpMEHTHPOBAHBI Ha oOecrieueHrne mpopmIbHOro o0ydeHus oOyyaromuxcs 6nonaorud. OHU BKITIOYAIOT:
cniennpuveckue Uit OMOJIOTUM Hay4YHbIE 3HAHUS, YMEHUS U CIIOCOOBI ICHCTBUI 110 OCBOCHUIO, HHTEPIPETALUU
U 1peoOpa3oBaHUIO 3HAHUM, BUIBI JEATEIBHOCTH IO IOJYYCHHIO HOBBIX 3HAHMH W MX NPUMEHEHUIO B
Pa3NUYHBIX YUEOHBIX, a TAK)KE B PEAJbHBIX KU3HEHHBIX CUTYalusiX. [IpeaMeTHbIe pe3ynbTaThl MPEACTaBICHBI
I10 T0/1aM U3YUYEHHUSI.

[IpenmeTHbIe pe3yabTaThl OCBOEHUS yueOHOro npeameta «buonorus» B 10 knacce nomKHbI OTPaXKaTh:

c(OPMHUPOBAHHOCTD 3HAHUN O MECTE M POJIM OMOJIOTHH B CUCTEME €CTECTBEHHBIX HayK, B (DOPMUPOBAHUHT
€CTECTBEHHO-HAY4YHON KapTHUHBI MUPA, B IO3HAHUM 3aKOHOB IPUPOJIbI U PEIIEHUU NPOOJIEM pallMOHAIBLHOTO
MIPUPOJIOTIONIF30BAHHUS, O BKJIA/IE POCCUHCKUX U 3apyOeKHBIX YIEHBIX B Pa3BUTHE OUOJIOTHH;

BJIQJICHHE CHCTEMON OMOJIOTMYECKHX 3HAaHUH, KOTOpasi BKIFOYAET: OCHOBOIIOJIATAIOIINE OHOIIOTHIECKUE
TEpMUHBl M  TMOHATUS  (KM3Hb, KIETKa, OpraHu3M, MeTadoJu3M, TIOMEOCTa3, CcaMOperyisuus,
CaMOBOCIIPOM3BEICHNE, HACJIEICTBEHHOCTb, M3MEHYMBOCTb, POCT U pa3BUTHE), OHOJOTHYECKHE TEOPUHU
(xnerounast teopus T. IlIBanna, M. Illneiinena, P. BupxoBa, XxpoMocoMHasi T€OpHsl HACIEACTBEHHOCTH T.
Moprana), yuenus (H. 1. BaBunoBa — o nieHTpax MHOroo0pasusi U MPOUCXO0XKACHUS KYJIbTYPHBIX PACTEHHUIA),
3aKOHBI (eIMHOO0Opa3usi MOTOMKOB IEPBOrO MOKOJEHHS, PAaCLICIUIEHUS, YHUCTOTHl T'aMeT, HE3aBUCHUMOIO
HacnenoBaHusi . Menpaens, roMoJIOTHUECKUX PsOB B HaclieJcTBeHHONW m3meHuuBocTH H. U. BaBuiosa),
MPUHIMIBI (KOMITJIEMEHTapHOCTH );

BJIaICHHE OCHOBHBIMU METO/IaMU HAyYHOT'O TIO3HAHMUSL, UCTIOJIb3yEMbIX B OMOJIOTMUECKUX UCCIEA0BAHMSIX
KUBBIX 00BEKTOB (OMMCaHKE, U3MEPEHHE, HAOII0/IEHUE, SKCTIEPUMEHT);

YMEHHE BBIJENATH CYIIECTBEHHbIE IPU3HAKU: BUPYCOB, KJIIETOK MPOKAPUOT U S3YKAPUOT, OJTHOKIETOUHBIX
1 MHOTOKJIETOYHBIX OPTraHU3MOB, B TOM YHUCIe OakTepuil, rpuOOB, paCTEeHUH, )KUBOTHBIX U YEJIOBEKa, CTPOEHUS
OpraHoOB M CHCTEM OPraHOB PaCTEHUI, )KUBOTHBIX, YEJIOBEKA, MPOIIECCOB KUZHEAEATEIbHOCTH, MPOTEKAIOIINX
B OpraHM3Max pacTeHUH, )KUBOTHBIX U YEJIIOBEKA, OMOJIOTHYSCKUX MPOIECCOB: 0OMEHA BEIIeCcTB (METab0In3M),
MIpEBpaICHUs] PHEPTUU, OpPOKEHHS, aBTOTPOGHOTO M TreTepoTpoHOTO THIOB MHUTAHHS, (POTOCHHTE3a H
XEMOCHHTE3a, MUTO3a, Meil03a, TaMeTorenesa, aMOpHoreHes3a, mocTIMOPHOHATBHOTO PA3BUTHS, PAa3MHOKEHN,
MHIUBUAYAIBHOTO Pa3BUTHs OpraHu3Ma (OHTOT€HEe3a), B3aUMOIEHCTBHUS T€HOB, FeTepo3Kca, UICKYCCTBEHHOTO
oTbOOpa;

YMEHHE YCTaHABIMBATh B3aUMOCBSI3U MEXAY OPraHOMIaMU KJIETKU U UX (QYHKIUSIMU, CTPOEHUEM KIIETOK
Pa3HbIX TKaHE# U uX QYHKIUSIMH, MEXAYy OpraHaMi U CUCTEMaMH OPraHOB Y pacTEHHIl, )KUBOTHBIX U YeJIOBEKa
U UX QYHKIUSMU, MEXIYy CUCTEMaMU OPraHOB U UX (QYHKIUSAMU, MEXIY 3TallaMyd 0OMeHa BEIIEeCTB, dTallaMu
KJIETOYHOTO IUKJIA W YKU3HEHHBIX LUKIOB OPraHU3MOB, dTanamMu dMOPHOHAIBHOTO Pa3BUTHSI, TEHOTHUIIOM U
dbenotumnom, GeHOTHIIOM U (PaKTOpaMH Cpeibl OOMTAHMS;

YMEHHE BBIABIATH OTIUYHUTEIbHbIC MPU3HAKU JKUBBIX CHCTEM, B TOM YHCIIE PACTEHUH, KUBOTHBIX U
YeJI0BEeKa;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOUIUE apTyMEHTHI, OMOJIOTHYECKYI0 TEPMUHOJIOTHIO U CUMBOJIHKY
JUIA TOKa3aTeNbCTBA POJICTBA OPraHU3MOB Pa3HbIX CUCTEMAaTUYECKUX TPYIIIL;

YMEHHME pellaTh OHOJOTMYEeCKHe 3a/add, BbBISABIATh MNPUYUHHO-CIEJACTBEHHBIE CBSI3U MEXIY
UCCIIeTyeMbIMU OMOJIOTHYECKUMH TPOILIECCaMU U SIBJICHUSIMH, JeJIaTh BBIBOJBI U MPOTHO3bI HAa OCHOBaHHUH
MOJIy4YE€HHBIX Pe3yJIbTaTOB;

YMEHHE BBIMOJIHATH J1a0OpaTOpHBIE M MpPaKTHUYECKHWEe padoThl, cOONOIaTh MpaBuia Hpu padore ¢
y4eOHBIM U JJabOpaTOpHBIM 000PYAOBAaHUEM;

YMEHHE BBIJIBUTaTh TUIIOTE3bI, MPOBEPSATh MX IKCIEPUMEHTATBHBIMU CPEACTBAMHU, GOPMYIHPYS LIETh
HCCIeA0BaHus, aHAIM3UPOBATh MOJIYYEHHBIE PE3YJIbTATHI U J€JIaTh BHIBO/IBI;

YMEHHE YYacTBOBaTh B Yy4eOHO-HCCIIEZOBATENbCKOM paboTe MO OMOJIOTHH, SKOJIOTUU U MEIULIMHE,
MPOBOJMMON Ha 0a3e IMIKOJIbHBIX HAYYHBIX OOIIECTB, M MyOIUYHO MPEACTABIATH MOJy4YE€HHBIE PE3Yy/IbTaThl HA
YYECHUUYECKUX KOHPEePEHIUSX;

YMEHHUE OIICHUBATh THUECKUE aCIIEKTHl COBPEMEHHBIX HCCIIeI0BaHUN B 007aCTH OMOJIOTHH M MEIUIIHBI
(KIIOHMpOBaHME, MCKYCCTBEHHOE OIUIOJIOTBOPEHUE, HANPABIEHHOE W3MEHEHHE TIE€HOMAa U  CO3/laHuE
TPaHCT€HHBIX OPraHU3MOB);

YMEHHUE OCYILIECTBIATh OCO3HAHHBIM BBHIOOP Oynymied mnpodeccroHaIbHON AEATENbHOCTH B 00JacTH
OMOJIOTUH, MEIULUHBI, OMOTEXHOJOIHH, BETEPUHAPUH, CEIbCKOTO XO3sCTBA, MUILEBOM MPOMBIIIJIEHHOCTH,
yrIIyOJIsTh O3HABATENbHBIM HHTEpEC, HAIIPaBJICHHBIH Ha OCO3HAHHBIM BBIOOP COOTBETCTBYIOIIECH Mpodeccun



U TPOJOJDKEHHE OMOJIOTHYECKOTO 00pa30BaHMs B OpPraHU3AlMIX CPEAHEro NpogecCHOHAIBLHOTO U BBICIIETO
oOpa3oBaHUsl.

[IpenmeTtHbIe pe3ynbTaTsl OCBOEHHS yueOHoro npeamera «buonorus» B 11 knacce NOMKHBI OTPAXKaTh:

c(OpPMHUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJIOTHUHU B CUCTEME €CTECTBEHHBIX HAYK, B ()OPMHUPOBAHUH
COBPEMEHHOM €CTECTBEHHO-HAy4YHOM KapTUHBI MHUpa, B I[IO3HAHUM 3aKOHOB IIPUPOJAbI U pPELIECHUU
9KOJIOTMYECKUX ITPOOJIEM UETI0OBEUECTBA, a TAK)KE B PELLIEHUU BOIIPOCOB PALIMOHAIBHOTO MIPUPOAOIIOIb30BaHNUS,
1 B ()OPMHUPOBAHHUU IIEHHOCTHOTO OTHOIIEHHUS K MPUPOAE, OOIIECTBY, YEIOBEKY, O BKJIaJE POCCHHCKHUX H
3apy0eKHBIX YIEHBIX-OMOJIOTOB B Pa3BUTHE OUOJIOTHY;

YMEHHE BJIAJIETh CUCTEMOI OMOJIOTMYECKUX 3HAHUN, KOTOpas BKJIKOYAET ONPEACNCHUS U MOHUMaHHE
CYIITHOCTH OCHOBOTIOJIATAIOMIUX OHOJOTUYECKHX TCPMUHOB M TOHATHHA (BUA, dKocWcTeMa, Ouocdepa),
ouosornyeckue Teopun (3BoronoHHast Teopus Y. JlapBuHa, cuHTeTHYECKas TEOPHS SBOJIONUH), YaeHHs (A.
H. CeBepuoBa — o myrsx u HampaBieHusX sBomonuu, B.J. Bepnainckoro — o Ouocdepe), 3aKoHBI
(rermetnueckoro paBHoBecus JIx. Xapau u B. BaiinOepra, 3apoapimeBoro cxojacrsa K. M. bapa), nmpasuia
(Mmuanmyma FO. JInOuxa, SKOJOrMUYECKOM NHpaMuIbl SHEPruu), rumnoresbl (runoresa «vmupa PHK» V.
I'unGepta);

yYMEHHE BIAJETh OCHOBHBIMH METOJIaMH HAay4YHOI'O IIO3HAHMS, HUCHOJIb3YEMBIMU B OHOJOTMYECKHX
HCCIIEIOBAHUSAX JKUBBIX OOBEKTOB M OSKOCUCTEM (OMHCAHME, H3MEpEeHHE, HaOJI0/IeHHe, 3KCIEPUMEHT),
crioco6aMH BBISIBJICHUS U OLIEHKU aHTPOTIOT'€HHbIX U3MEHEHUH B IPUPO/IE;

YMEHHE BBIJIENATh CYIIECTBEHHbIE NPU3HAKU: BHUJIOB, OHOTE€OIEHO30B, 3KOCHUCTEM M Ouocdepsl,
CTaOMIM3UPYIOLIETO, JBIKYLIETO U  Pa3pbIBAIOIIETO €CTECTBEHHOro OTOOpa, aJIONaTpUYecKoro U
CUMIATPUYECKOTO BHA000pa30BaHUsl, BIUSHUS ABMKYILIUX CHJI HBOJIIONMM Ha TeHO(OHA MOMYISINH,
MPUCIIOCOOIEHHOCTH OPraHU3MOB K Cpefle 0OMTaHusl, YepeloBaHUs HAlpaBICHUH 3BOJIIOLMHU, KPYrOBOPOTa
BEIIECTB U MOTOKA SHEPTUU B IKOCHCTEMAX;

YMEHHE YCTAaHABJIMBATh B3aUMOCBA3M MEXKIY MPOLECCaMU 3BOJIOLUM, JABWXKYILUMHU CHIAMHU
aHTPOIIOreHe3a, KOMIOHEHTaMU Pa3IMUHbIX SKOCUCTEM U MPUCHOCOOIEHUAMU K HUM OPraHU3MOB;

YMEHHUE BBIABIATh OTIMUYUTENbHbIE NMPU3HAKK KHUBBIX CHCTEM, MPHUCIIOCOOJEHHOCTh BUAOB K cpele
oOuTaHus, aOMOTHMYECKUX M OMOTHYECKMX KOMIIOHEHTOB JKOCHCTEM, B3aUMOCBS3€H OpraHu3MoOB B
cooO1IecTBax, aHTPONIOT€HHBIX U3MEHEHUH B 3KOCHCTEMaX CBOEH MECTHOCTH;

YMEHHE UCMOJb30BATh COOTBETCTBYIOLINE apIyMEHThI, OMOJIOIMUECKYI0 TEPMUHOJOTHIO U CUMBOJIMKY
IUI J1I0Ka3aTeJIbCTBA POJACTBA OPraHU3MOB Pa3HbIX CUCTEMATUYECKHUX TPYIII, B3aUMOCBA3M OPraHU3MOB M
cpeabl OOWTaHMSA, €AMHCTBA YEIOBEYECKUX pac, HEOOXOJMMOCTH COXPAHEHUS MHOrooOpasusi BHIOB U
HKOCHUCTEM KaK YCIOBHSI COCYILIECTBOBAHUS IPUPO/IbI U YETIOBEYECTBA;

yYMEHUE peliaTh OWOJIOTHYECKUE 3a/laud, BbIABIATh IPUUYMHHO-CIEACTBEHHBIE CBSI3M MEXIY
UCCIIelyeMbIMU OMOJIOTMYECKUMH TMPOLIECCAMU U SIBIICHHSIMM, JA€IaTh BBIBOJBI M NPOIHO3bI Ha OCHOBAHUU
MIOJIy4EHHBIX Pe3yJbTaToB;

YMEHHUE BBINOJIHATh Ja0OpaTOpHble M INpakTHYECKHUe padoThl, coONrofaTh NpaBuUia NpU padore ¢
y4eOHBIM U JJa0OpaTOPHBIM 000PYIOBaHUEM;

YMEHHUE BbLIBUI'aTh TMIIOTE3bI, IPOBEPATh UX HKCIEPUMEHTAIbHBIMHU CPEACTBaMH, (GOPMYIUPYs LIeNb
HCCIIEI0BAaHUS, aHAJIM3UPOBATH M10JIydEHHbIE PE3YJIbTAThI U JA€1aTh BBIBObI;

YMEHHE Y4acTBOBaTh B Yy4eOHO-HCCIIEZOBATENIbCKOM paboTe MO OMOJIOTUH, SKOJIOTUM U MEIULMHE,
IIPOBOJIMMOM Ha 0a3e IIKOJIbHBIX Hay4YHBIX OOLIECTB, U MyOIUYHO MPEJICTABIATH NOJTYYE€HHbIE PE3yIbTaThl HA
YYEHHUYECKUX KOH(EPEeHLIUsX;

YMEHHE OLIEHUBATh TMIIOTE3bl U TEOPUHU O MPOUCXOKICHUH KU3HU, YEJIOBEKA U YEIIOBEUYECKHUX PacC, O
MPUYMHAX, TOCIEICTBUAX U CIIOCO0aX MpeI0oTBpalleH s IT100anbHbIX U3MEHEHUH B Onochepe;

YMEHHUE OCYILIECTBIATh OCO3HAHHBIM BBIOOp Oyaymieil mpogeccHOHaNbHOM AeATENBHOCTH B 001acTH
OMOJIOTUH, SKOJOTMH, MPUPOIOIOIb30BAHUSA, MEIUIUHBI, OMOTEXHOJOIWH, MCHXOJOIMH, BETEpUHApPUH,
CeNIbCKOTO XO035ICTBA, MUIEBOW MPOMBIIIIEHHOCTH, YIIIyOIsTh MO3HABATEIbHBIN HHTEpEC, HAIPABJICHHbIN Ha
OCO3HAHHBII BHIOOP COOTBETCTBYIOIIEH Npodeccuu M MPOAODKEHHE OHOJIOTHYEeCKOro o0pa3oBaHUs B
OpraHu3alUsaX CPeAHEro NpoecCHOHATBHOTO U BRICIIET0 00pa30BaHusl.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

Ne i/t

HaumeHoBaHue pa3ie/ioB U TeM

KoaunuecTBo 4acoB

DJIeKTpOHHbIe (L (POBbHIE)

NMPOrpaMmblI Beero | Kontpoasnbie | Ipakruueckue o0pa3oBaTejibHbIE PeCypChl
padoTsbI padoThI

1 buosnorus xak Hayka 1 POIII Buonorus - Poccuiickas
aJIeKTpoHHas mikosa (resh.edu.ru)

2 JKuBble cucTeMbl U UX U3Y4EHUE 2 POII buonorus - Poccuiickas
aJIeKTpoHHas mikosa (resh.edu.ru)

3 Buonorus kinetku 2 0.5 POII buonorus - Poccuiickas
alieKTpoHHas mikosa (resh.edu.ru)

4 XuUMHUYecKasi OpraHu3amus KJICTKA 10 1 POII buonorust - Poccuiickast
aIieKTpoHHas mikosna (resh.edu.ru)

5 Crpoenue u GyHKITUU KICTKH 8 2 POII buonorust - Poccuiickast
aIieKTpoHHas mikosna (resh.edu.ru)

6 OOMeH BellecTB U NpEeBpallleHue SHEPTUU B 9 1 POIII Buonorus - Poccuiickast
KJIETKE anekTpoHHas mikosna (resh.edu.ru)

7 HacnencrBennas nadopmanus u 9 0.5 PO buonorust - Poccuiickas
peaynzanus €€ B KICTKE sJIeKTpoHHAas 1kona (resh.edu.ru)

8 JKU3HEHHBIN UK KIETKH 6 1 POIII Buonorus - Poccuiickas
sJIeKTpoHHAas 1kona (resh.edu.ru)

9 Ctpoenue U GyHKIMH OPraHU3MOB 17 1.5 POIII buonorus - Poccuiickas

sJIeKTpoHHas mkona (resh.edu.ru)
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10 Pa3sMHOkeHUE U pa3BUTHE OPraHU3MOB 8 15 POIII buonorus - Poccuiickas
3JIeKTpOHHAs 1mkona (resh.edu.ru)
11 ['eneTnka — HayKa O HACIEACTBEHHOCTH U 2 0.5 POIII Buosorus - Poccuiickast
W3MCHUYMBOCTH OPraHU3MOB 3JIeKTpOHHAs 1mkona (resh.edu.ru)
12 3aKOHOMEPHOCTH HACIEACTBEHHOCTH 10 1 POIII Buosorus - Poccuiickast
seKTpoHHas mKoia (resh.edu.ru)
13 3aKOHOMEPHOCTH U3MEHYMBOCTU 6 1 POIII Buonorus - Poccuiickas
seKTpoHHas mKoia (resh.edu.ru)
14 I'enetuka yenoBeka 3 0.5 PD1II Buonorus - Poccuiickas
aaeKkTpoHHas mkoia (resh.edu.ru)
15 Cenekiusi OpraHu3MOB 4 1 POIII Buonorus - Poccuiickas
aaeKTpoHHas mkoia (resh.edu.ru)
16 BroTtexHonorus u cuHTETUUECKAA OMOJIOTHSI 4 POII Buonorus - Poccuiickas
aaeKkTpoHHas mKoia (resh.edu.ru)
17 PesepBHoe Bpems 1
OBIIEE KOJIMYECTBO YACOB IIO ITPOTPAMME | 102 13
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IMPOBEPSIEMBIE HA EI'D 11O BUOJIOI'MU TPEBOBAHUS K
PE3YJIbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI CPEJTHET'O OBIIIET'O OFPA30OBAHUS

Kox
NpoBepPsIEMOro
TpeOOBaHMS

IIpoBepsiemble TPeOOBaHUsI K MPEAMETHBIM Pe3yJIbTATAM OCBOEHHSI OCHOBHOI
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 001IEro 00pa3oBaHMsA

ChopMUpOBaHHOCTH 3HAHUI O MECTE U POJIH OMOJIOTUH B CUCTEME €CTECTBEHHBIX HAYK,
B (OPMHPOBAHWU COBPEMEHHOH €CTECTBEHHOHAYYHOW KApTHHBI MHUpPA, B MO3HAHUHU
3aKOHOB IIPUPOJIbI M PEHIEHUH JKU3HEHHO BaXKHBIX COLMAIbHO-3TUYECKHUX,
SKOHOMMUECKUX, JKOJIOTMYECKUX IMpOOJIEM UEIOBEYECTBA, a TaKXKE€ B pELICHUU
BOIIPOCOB PAIlMOHAJIBHOIO MPUPOJOIONb30BaHMs, B (POPMHUPOBAHUM LEHHOCTHOTO
OTHOIIEHUSI K MPUPOJE, OOIIECTBY, YEIOBEKY; O BKJIa/J€ POCCHUMCKUX U 3apyOeKHBIX
y4€HBIX — OMOJIOTOB B pa3BUTHE OMOJIOTUU

Bnagenue cucremoii 3HaHMM 00 OCHOBHBIX MeETOJaX HAy4YHOTO [O3HAHUS,
HCIOJIb3YEMBbIX B OMOJIOTHYECKMX MCCIEIOBAHUAX >KMBBIX OOBEKTOB M HKOCHUCTEM
(omrcanue, U3MEpPEHHE, MTPOBEACHUE HAOMIOACHUH ); CTOCOOaMU BBISIBIICHUS U OLIEHKH
AQHTPOIOTEHHBIX U3MEHEHHUH B IPUPOJIE.

YMeHue BBIABUTATh TUIOTE3bl, MPOBEPATH MX SKCIEPUMEHTAIBHBIMH CpPEICTBAMHU,
bopMynupys 1eNb UCCIIEJOBaHMs, aHATM3UPOBATh MMOJTYUYEHHbIE PE3YJAbTaThl U J€JI1aTh
BBIBOJIBI.

BoisiBneHue 3aBHCHMMOCTH  MEXJAy HCCIEAyeMbIMU BEIWYMHAMU, OOBICHEHUE
MOJIyUE€HHBIX Pe3yJbTaTOB U (POPMYIHPOBAHUE BHIBOJIOB C HCIOJIb30BAHUEM HAY4HBIX
MOHSITUH, TEOPUI U 3aKOHOB

YMeHue BIageTh CHCTEMOM OHOJIOTMYECKMX 3HAaHWM, KOTOpas BKIIIOYACT:
OCHOBOIIOJIAraroIiye OUONIOTHYECKUEe TEPMHUHBI U TIOHATHS (3KU3Hb, KJIETKa, TKaHb, OpPraH,
OpranusM, BHJI, TIOMYJIAINS, SKOCHCTEMa, OMOIeH03, Onocdepa; MeTadom3M, TOMEOCTas,
KJICTOYHBI UMMYHHTET, OMOCHHTE3 OeNKa, OMOTIOIMMEPHI, TUCKPETHOCTh, CAaMOPETYIISIIHS,
CaMOBOCIIPOM3BEICHNE, HACIIEICTBEHHOCTh, U3MEHUYUBOCTb, SHEPrO3aBUCUMOCTh, POCT H
pa3BUTHE);

ounosornueckue Teopuu: kinerouHas teopust T. lIBanna, M. llneinena, P. Bupxosa;
KJIOHAJIbHO-CEeJIEKTUBHOTO MMMyHHUTeTa [I. Dpmux, N.M. MeunukoBa, XpoMOCOMHast
Teopusi HacinenctseHHocTn T. Moprana, 3akoH 3apozsimieBoro cxonacrtsa K. bapa,
3BOOLMOHHAs Teopus Y. JlapBuHA, CHUHTETHMYECKash TEOpHUs HBOJIOLUHU, TEOpUs
antponioreHeza Y. Jlapsuna; Teopus OumoreorneHo3a B.H. Cykauésa; yuenue H.U.
BaBuiioBa o ieHTpax MHOroo0pa3us 1 MPOUCXOXKACHUS KyIbTYPHBIX PACTCHUMN, YUCHUE
A.H. CeBeprioBa 0 nyTax U HanpaBJICHUIX 3BoJIIOIMH, yueHre B.M. Bepnaackoro — o
ouocdepe);

3aKOHBI (€AMHOOOpPa3Usi MOTOMKOB IMEPBOTO TMOKOJEHHS, pPACHICIUICHUS MPHU3HAKOB,
HE3aBHCHUMOI'O Haclel0BaHUs Npu3HakoB I'. MeHpens; CLEIIEHHOro Hacjaea0BaHUs
MPU3HAKOB W HapylleHusl cueryieHus reHoB T. MopraHa; roMojJoruueckux psiioB B
HacleacTBeHHOW u3MeHunBocTd H.M. BaBunoBa; reHermueckoro pasHoBecus JIxk.
Xapau u B. BaitaOepra; 3aponsieBoro cxojctsa K. bapa; 6buorenernueckuii 3akoH 3.
I'exkens, . Mronnepa);

MIPUHIIUIIBI (YUCTOTHI TAMET, KOMIIJIEMEHTAPHOCTH);

npaBwia (mMuauMmyma FO. JIubuxa, skonormueckod NHpaMuibl 4uced, OMOMacchl U
SHEpIun);

runore3sl  (koauepatHoil AWM. Omnapuna, mnepBuuHoro OymboHa Jk. XomneiiHa,
mukpocgep C. Dokca, pubozuma T. Uek)

YmMmenue peuiatb IMOUCKOBBIC OMOJIOrHYCCKHUE 3ala4yv, BbBIABJIATL I[MPUYIUHHO-
CJICACTBCHHLIC CBA3U MCKAY UCCICAYCMBIMHA OMOJIOTHYCCKUMU O6’bCKTaMI/I, nmponeccamun
1 SABJICHHUAMU; NCJIATh BHIBOJbI U ITPOTHO3bI HA OCHOBAHHWU TTOJTYYCHHBIX PC3YIILTATOB,




COCTaBJIATh T€HOTUIMYECKUE CXEMbl CKPELIMBAHMS JUIS Pa3HbIX TUIIOB HACIEIOBAHUS
MIPU3HAKOB Y OPraHU3MOB, COCTABIISITH CXEMBI IIEPEHOCA BEIIECTB M SHEPTUHU B SKOCUCTEMAX
(Lieru nuTaHus, MUIIEBBIE CETH)

YMeHue yCTaHaBIMBATh B3aUMOCBS3H MEXIY CTPOCHHEM M (DYHKUIUSMHU: OPraHOUIOB,
KJIETOK pa3HbIX TKAHEHW, OpraHaMHU U CHUCTEMAMH OPIraHOB y PACTEHMM, KUBOTHBIX U
YeJI0BEKa; MKy dTarlaMi 0OMEeHa BELECTB; 3TallaMy KJIETOUHOTO LIUKJIA ¥ AKU3HEHHBIX
LUKJIOB OPraHM3MOB; 3TallaMU SMOPHUOHAIILHOTO Pa3BUTHS; TEHOTUIIOM U (DEHOTHUIIOM,
¢deHotunoM u (akTopamMH Cpeabl OOWTaHHS;, MPOIECCAMH ABOJIOIHUH; ABIKYIIMMHU
CHJIaMU aHTPOIIOT€HE3a; KOMIIOHEHTaMH Pa3JINYHbIX SKOCUCTEM U IPUCIIOCOOIECHUIMHU
K HUM OpraHU3MOB

YMeHue BhIIENATh CYIIECTBEHHbIE TPU3HAKH:

CTPOCHHSI BHPYCOB, KIETOK MPOKAPHOT ¥ OJyKAPUOT; OJHOKJIECTOYHBIX W
MHOTOKJIETOYHBIX OpPraHU3MOB, BHUJOB, OHOT€OIIEHO30B, JKOCHUCTEM U OHocdepsl;
CTPOCHHUSI OPTaHOB M CHCTEM OPraHOB PAaCTCHHH, )KUBOTHBIX, YEJIOBEKA; MPOIIECCOB
KHU3HEIEATSILHOCTH, TPOTEKAIONINX B OPraHNU3Max PacTeHHi, )KUBOTHBIX U YEIIOBEKa,
OMOJIOTMYECKUX TIpolieccoB: oOMeHa BellecTB (MeTabonu3M), HHoOpMaLUU WU
MIPEBPALLEHUS YIHEPTUH, OPOKEHHSI, aBTOTPO(HOTO U TeTepOTPO(YHOTO TUIOB MUTAHUS,
doTocWHTE3a W XEMOCHHTE3a, MHTO3a, MeiHo3a, TraMeToreHe3a, 3MOpHOTEHe3a,
MOCTAMOPHOHAIIBHOTO ~ Pa3BUTHS, Pa3MHOKEHWsSI, HHIUBUAYaJIbHOTO  pPa3BUTHS
opranu3ma (OHTOT€HEe3a), B3aWMOJICWCTBHS T'E€HOB, TeTEpO3uca; JEUCTBUI
HCKYCCTBEHHOTO OTOOpa, CTaOWIM3HPYIONIETO, IBWKYIIETO U  Pa3pBIBAIOIIETO
€CTeCTBEHHOTO OTOOPA; aJIONAaTPUYECKOTO M CHMITATPHYECKOTO BHUI000pa3OBaHUS,
BIIMSTHHSI IBIDKYIIAX CHJI DBOJIOIMH HAa T€HO(OHI MOMYISINH; MTPUCIIOCOOIECHHOCTH
OpPraHu3MOB K cpesie OOMTaHus, Yepe0BaHus HAIIPABICHUN HBOJIOLMH; KPYTOBOPOTA
BEIIECTB U MOTOKA YHEPTUU B IKOCHCTEMAX

ChopMUpOBaHHOCTE YMEHHUS BBIICIATH CYIICCTBEHHBIC NMPHU3HAKH BHPYCOB, KJIETOK
MPOKApUOT M JYKAPUOT; OJHOKICTOYHBIX W MHOTOKJIETOYHBIX OPraHU3MOB, BHJIOB,
OMOTEOIIEHO30B W JKOCHUCTEM; OCOOEHHOCTHM TIPOIECCOB OOMEHa BEIIECTB |
MIPEBPAIICHUST SHEPTHHM B KJICTKE, (POTOCHHTE3Q, IJIACTHYECKOTO U DHEPIreTHYCCKOTO
oOMeHa, XeMOCHHTE3a, MUTO3a, Meii03a, OIUIOIOTBOPEHUS, PA3BUTUS U PAa3MHOKCHHUS,
WHIUBUAYAIBHOTO Pa3BUTHS OpraHu3Ma (OHTOTeHe3a), OOpbOBbI 3a CYyIIECTBOBAHUE,
€CTECTBEHHOI0 0TOOpa, BUA000pa30BaHus, MPUCIIOCOOICHHOCTH OPraHU3MOB K Ccpejie
OOWTaHUsA, BIMSHUS KOMIIOHCHTOB JKOCHUCTEM, AaHTPOIOTCHHBIX W3MCHCHHHA B
IKOCHUCTEMAaX CBOEH MECTHOCTH, KPyroBOpOTa BEIICCTB W IMPEBPAICHUS SHEPrUU B
ounocdepe

YMeHue HUCIIOJIB30BAaThb COOTBETCTBYIOLIIUC ApPTYMCHTHI, 6I/IOJ'IOFI/I‘IGCKYIO
TCPMHUHOJIOTUIO W CHMBOJIMKY JUIA AO0Ka3aTCJIbCTBA POACTBA OPTraHU3MOB Pa3HbIX
CUCTCMATUYCCKUX TPYIII; B3aUMOCBA3U OPraHU3MOB U CPCAbL O6I/IT3.HI/I$I; CAUHCTBA
YCJIIOBCUCCKUX pac, HCO6XOI[I/IMOCTI/I 340POBOI'o 06p833 JKU3HU, COXpaHCHHA
paSHoo6pa3I/1;1 BHUJIOB M DJKOCHCTCM KaK YCIOBHA COCYHICCTBOBAHUA IIPUPOAbI U
YCJIIOBCUYCCTBA

YmMmenue KPUTHYECKHU OLCHUBATH I/IH(I)OpMaLII/IIO OMOJIOTHYECKOTO COZACPIKAHUA,
HHTCPpHIPCTUPOBATE ITUYCCKUC ACIICKTblI COBPCMCHHBIX HCCIIEIOBaHUI B 6I/IOJ'IOFI/II/I,
MCIHUIINHC, 6I/IOTeXHOJ'IOFI/II/I; paccMaTpuBaTh rJ100aJbHBIE YKOJIOTHYECKHUE HpO6JICMBI
COBPCMCHHOCTH, (I)OpMI/IPOBaTB 10 OTHOILICHWIO K HUM CO6CTB6HHYIO ITO3HUIHNTIO




HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, ITIPOBEPAEMBIX HA EI'D
110 BUOJIOT'UH

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUA

buonorus kak Hayka. JKuBbI€ CUCTEMBI U UX U3YyYEHHE

11

CoBpemeHHasi OMOJOTUST — KOMILIEKCHAsT Hayka. bUolormveckre HaykKu W H3ydaeMble HMH
HpO6JIeMI)I. qDYHIIaMCHTaJII)HI)IG, MMPUKIAJIHBIC U ITIOMCKOBBIC HAYYHBIC NCCIICAOBAHW B OHOJIOTHH.
3nayenne Ononoruu B (OPMHUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAyYHON KapTUHBI MUDA.
IMpodeccun, cBsi3anHbIe ¢ OHWONOTHEH. 3HAYCHHE OWOJIOTMH B TMPAKTHYCCKOU JIEATSIBHOCTH
YEJIOBEKA: MEJIMIIMHE, CEIIbCKOM XO35MCTBE, TPOMBIIIUICHHOCTH, OXpaHe MPUPOIbI

1.2

KuBpie cuctempl Kak TpeaMeT ulydeHusi Omosioruu. CBOWCTBA JKUBBIX CHCTEM: EIUHCTBO
XUMHUYECKOTO COCTaBa, JUCKPETHOCTh U LEJIOCTHOCTb, CIIOXKHOCTb M YIOPSAJIOYEHHOCTD
CTPYKTYpPBI,  OTKpPBITOCTb,  CaMOOpraHu3alus, CaMOBOCIPOU3BEICHUE,  PaA3APAKUMOCTb,
W3MEHYHBOCTh, POCT U Pa3BUTHE.

YpoBHM OpraHu3alyy )KUBBIX CUCTEM: MOJIEKYJISIPHBIN, KIIETOYHbBIN, TKAHEBBI, OPraHU3MEHHBIN,
MONYJISIIMOHHO-BU/I0BOM, 3KOCHCTEMHBIH (OHoreoneHoTnyeckuit), Ouocdepusiii. Ilporeccsl,
MPOUCXOAIINE B KUBBIX cucTeMax. OCHOBHBIE TpHU3HAKK >KuBOro. JKu3Hb Kak ¢dopma
CYIIIECTBOBAHUS MaTEPUHU

1.3

Metoasl Ouosornueckoir Hayku. HaOmrionmeHue, mM3MepeHHe, SKCIIEPUMEHT, CHUCTEMaTH3aIlvs,
MeTaaHanus. [[loHsTHE 0 3aBUCHUMOM M HE3aBUCUMOM TTepeMeHHOM. [lTaHnpoBaHue SKCIIepUMEHTA.
[TocTanoBka u npoBepka runote3. Hynesas runoresa. [lonsitTue BoIOOpKH U €€ JOCTOBEPHOCTb.
Pa3bpoc B Omosormueckux nmaHHbIX. OIIEHKAa JOCTOBEPHOCTH TIOJYYEHHBIX pe3ylIbTaTOB.
[TprunHBI HCKAXKEHUS PE3YNIHTATOB dKCIIEpUMEHTA. [[oHATHE CTATUCTUYECKOTO TECTa

KiteTka xak Onosiornueckasi cucreMa

2.1

Knetka — cTpykTypHO-(QyHKIMOHANbHAS €AUHUIIA KUBOTO. MIcTOpHs OTKpBITUS KIEeTKU. PaboThl
P. T'yka, A. JleBenryka. Knerounas teopus (T. llIBanu, M. Illnetinen, P. Bupxos). OcHoBHBIE
MOJIOKEHHUSI COBPEMEHHON KJIETOYHOU TEOPHHU.

MeTo 161 MOJIEKYIISIPHOI U KJIETOYHOM OMOJIOTMH: MUKPOCKOTIHS, XpoMaTorpadus, snekrpodopes,
METOJ1 MEYEHBIX aTOMOB, T depeHnaIbHoe HeHTpUuGyrupoBaHue, KyJIbTHBUPOBAHUE KIETOK

2.2

XUMUYECKHUN COCTaB KIETKU. Makpo-, MUKpO- U YJIbTPaMHUKpOdJIeMEHTEl. Boga u €€ ponb Kak
PacTBOPHUTEIIS, PEareHTa, y4acTHE B CTPYKTYPUPOBAHNN KIIETKH, TEILUIOPEryIAIuHd. MuHepanbHbIe
BeleCTBa KJIETKH, X Onosiornyeckas poJib. Pojb KATHOHOB M aHUOHOB B KIIETKE.
buonornueckue nosmmepsl. benku. AMUHOKHUCIOTHBIA cocTaB OenkoB. CTPYKTYphl OCIKOBOM
MoJiekybl. IlepBuuHas cTpykTypa Oesika, NeNnTuUAHas CBSA3b. BTopuuHas, TpeTH4YHasd,
4yeTBepTUYHast CTpyKTypbl. Jlenarypamus. CsolictBa OenkoB. Kiaccupukanus Oenkos.
buonoruueckue GpyHkIm OEIKOB.

VYraeBonsl. MoHOcaxapuabl, AUcaxapujibl, OJIMrocaxapujbpl M mojmcaxapuapl. OOmuil 1iaxH
CTpOEHHUS U (PU3UKO-XUMHUUECKUE CBOMCTBA yIiIeBOAOB. bronornueckue QyHKINUN yriieBOI0B.
Jlunuasl. 'mapodunsHo-ruapodoOHbIe cBoiicTBa. Knaccudukanus mununos. Tpuriauuepuns,
¢dochonmunuapl, Bockd, crepouibl. buonornueckue ¢yHkuuu aunuaos. OOmuUEe CBONCTBa
OMOJIOTUYECKUX MEMOpaH — TEKY4eCTh, CIIOCOOHOCTh K CaMO3aMbIKaHUIO, TIOTYIIPOHULIAEMOCTb.
Hyxneunossie kucnorsl. JIHK u PHK. Crpoenne nyknennoBbix kuciot. Hyxneotuast. [Ipuanun
KoMmIuieMeHTapHocTH. IlpaBuno Yaprapda. Crpykrypa JHK — jaBoifHas croupadis.
Mecronaxoxaenue u 6nonornyeckue pynkuuu JHK. Buast PHK. @ynkiun PHK B kietke.
Crpoenne monekynsl AT®. Makpospruueckue cBsa3u B Mojekyine AT®. buonormueckue
¢ynkuuu AT®. BoccraHoBNIeHHbIE IepeHOCUHMKH, UX yHKIMHU B KieTke. CekBeHupoBanue JTHK.
CrpykTypHas Ouonorus: OHoXuMUYeckue U OHo(U3MUYEeCKHe HCCIeA0BaHUs COCTaBa M
POCTPAHCTBEHHOM CTPYKTYpPBl OMOMOJIEKY

2.3

Tumbl KIETOK: dJyKapuoTHyeckas U mpokapuoTHueckas. CTpyKTYpHO-(YHKIIMOHATbHbBIC
00pa30oBaHUs KIETKH.




Ctpoenne mpoxapuoTndeckoil kieTku. Knerounas crenka Oakrtepuii u apxeil. OcoOeHHOCTH
CTPOCHUS reTepoTPO(PHOI U aBTOTPOPHOI MPOKAPHOTHUECKUX KIETOK. MECTO M pOJIb MPOKAPHOT
B OHOLIEHO3aX.

Crtpoenrie W (YHKIMOHHPOBAHUE OSyKAPHUOTHYECKON KieTku. Ilmazmaruyeckas memOpaHa
(mmazmanemma). CTpykTypa IUla3MaTH4ecKkoil MemOpaHbl. TpaHCHOPT BeIIECTB  4epes3
IUIa3MaTUYECKyl0 MeMOpaHy: maccuBHBIM (muddysus, obnery€éHnas auddysus), aKTHUBHBIN
(mepBUYHBIA M BTOPUYHBIM akTUBHBIA TpaHcnopt). [lomynponunaemocts memOpanbl. PaGoTa
HATPUH-KAJIMEBOTO HACOCA. DHIOIMTO3: MUHOIUTO3, (aronuto3. Jk301uTo3. Kiterounas creHka.
CrpykTypa 1 (yHKINHU KIETOYHOU CTCHKH PACTEHHIA, TPHOOB.

Huronnazma. Ilutozonb. Ilutockener. JIBwkenue 1mutTomiasmbel. OpraHouIbl  KIETKH.
OnnomeMOpaHHBIE OpPraHOMABI KIETKH: sHAorurazMatiudeckas cets (DIIC), anmapar [ombmxw,
JU30COMBI, UX CTpoeHHEe U (QYHKUMU. B3auMocCBs3b OAHOMEMOpPAHHBIX OpPraHOWIOB KJIETKHU.
Crpoenne rpaHyasipHOTO peTukyiayma. CHHTE3 pacTBOpUMBIX OenkoB. CHHTE3 KIETOYHBIX
MeMOpaH. ['maaxuil (arpa”ynspHBbIif) SHAOIIa3MaTHUeCKuil peTukyiyM. CekperopHas QpyHKIuUs
anmapara ['onpxu. TpaHCopT BElIECTB B KIIETKE. Bakyon pacTUTENnbHbIX KIETOK. KileTouHbIi
cok. Typrop.

[TonyaBTOHOMHBIE OpraHOU/bI KJIETKU: MUTOXOHIPUH, TIACTUIBL.

Crpoenue u pyHKIUMU MUTOXOHAPUH U Tuactu. [lepBuyHble, BTOPUYHBIE U CIOXKHBIE MJIACTH/IBI
(hOTOCHHTEZUPYIOIMIHX SYKAPUOT. XJIOPOTUIACTHI, XPOMOILIACTHI, JIEHKOTIIIACTHI BBICIITUX PACTCHHIA.
Hememb6pannbie opranoup! kiaeTku CTpoeHne M QYyHKIMU HEMEMOPAHHBIX OPraHOUOB KIIETKH.
PuGocombl. MukpodunamenTsl. Mplieunble KiIeTkd. Mukporpybouku. KierouHslid LEHTp.
Crpoenue u IBHKEHHE )KTYTHKOB U pecHu4eK. MUKpOTpyOOUKy 1IUTOMIIa3MBbl. LIeHTpHOIb.

SAnpo. Obonouka sapa, XpoOMaTHH, KapUOIUIa3Ma, SIPBIIIKY, UX CTpoeHHe U QyHKIUH. S aepHbIil
0enkoBbIi MaTpuKc. [IpocTpaHCTBEHHOE pacOIOKEHUE XPOMOCOM B MHTepGa3zHOM sape. benku
XpoMaTHHa — THCTOHBI.

Knerounsle BiiroueHus. CpaBHUTENbHAs XapaKTEPUCTUKA KIETOK JYKApHOT (PACTUTEIbHOM,
YKUBOTHOM, TPUOHON )

2.4

AccuMmIALMs U JUCCUMMIISILUSL — JBE CTOPOHBI MeTabonu3ma. Turmbel OOMEHa BEIIEeCTB:
aBTOTPO(HBIN U TeTepOTPOPHBINA. YHacTHe KUCIOPOaa B 0OMEHHBIX Mporieccax. DHEPreTHIECKOE
obecnieuenue kieTku: npepamenne AT® B oOMeHHBIX mporieccax. PepMEHTATUBHBIN XapaKTep
peaknuii KieTouyHoro Merabonuzma. @epMeHTHI, UX CTPOEHHUE, CBOMCTBA U MEXaHHU3M JICHCTBUSI.
Kodepmentsl. OTinnuus GpepMEeHTOB OT HEOPraHMYECKUX KaTaau3aTopoB. benku-akTuBaTopsl U
OeNKU-UHTHOUTOPBL. 3aBUCUMOCTh CKOPOCTH ()EPMEHTATUBHBIX pEaKUUHd OT PazIUYHbIX
(hakTopoB.

[lepBuuHbIll cHHTE3 OpraHMYecKUx BemlecTB B kieTke. PotocuuTe3. Ponb xmopomnactoB B
npouecce gorocuHTesa. CretoBast U TeMHOBast (a3bl. [IpoaykTuBHOCTH QoTOCHHTE3a. BriusHue
pa3nuyuHbIX (PAKTOPOB HA CKOPOCTh (POTOCHHTE3a. 3HaYEHHE (POTOCHHTE3A.

Xemocunre3. Pa3zHooOpaszue OpraHu3MOB-XEMOCHHTETHUKOB: HUTpUDULHUPYIOIIHNE OaKTepHH,
xKese300aKkTepun, cepoOaKTepuu, BOJIOPOAHbIE OaKTeprH. 3HAUCHHUE XeMOCHHTE3a.

AnaspoOHble oprau3mbl. Bunel Opoxenus. IIpoaykTel OpokeHHUS W WX HCIOJIb30BaHHE
YelOBEKOM. AHa’pOOHBIE MHUKPOOPTraHU3MBI KaK OOBEKThl OHMOTEXHOJOTUU U BO30OYIUTENU
0one3Hei.

AdpoOHBIE OpraHu3MBbL. JTarlbl SHEpreTuiyeckoro ooMena. [loarorosurensHslii stan. [nukonus —
0ECKUCIOPOHOE PACIIEIUIEHHE TTTIOKO3BI.

buonornyeckoe OKUCIIEHHE, WIM KIETOYHOE JbIxaHue. Ponb MHUTOXOHApPHII B Ipoleccax
ouonornyeckoro okucineHus. Lukanueckue peakiuu. OxucnutenbHoe (ochopuarpoBaHue.
[IpenmymiectBa a’spoOHOro myTH oOMEeHa BeIIECTB Meped aHadpoOHbIM. DPPeKTHBHOCTH
HHEPreTUYecKOro oOMeHa

2.5

Peaxnuu matpuuHoro cunresa. [IpyHIUI KOMIUIEMEHTAPHOCTH B PEAKIUAX MATPUYHOTO CUHTE3A.
Peanuzanus HacneacTBeHHON MHpOpManuu. ['eHeTnueckuit Ko, ero cBoucTBa. TpaHCKpUILUs —
MaTpHUYHBII CUHTE3 PHK. [TpuHLKTIIBI TPAHCKPUIILINHN: KOMILIEMEHTAPHOCTb,
aHTUIAPAJIENbHOCTh, ACHMMETPUUHOCTD. TpaHcisinus U €€ 3Tanel. Yyactue TpancnopTtHeix PHK
B OMocuHTe3e Oenka. YcinoBus 6nocunresa 6enka. KonupoBanue aMmuHokucinoT. Poss pubocom B
OuocuHTE3e OenKa.




Opranu3anus T€HOMa y MPOKApUOT U dYKApUOT. Perynsius akTUBHOCTU T€HOB y MPOKAPHOT.
l'umorte3a omepona (®. XXako6, XK. Mano). Perymsuus OOMEHHBIX MPOILECCOB B KIETKE.
Kiterounslii romeocras.

Bupycsl — HekJieTouHbIe (POPMBI JKU3HU U 00JIUraTHBIE apa3uThl. CTPOEHUE MPOCTHIX U CIOKHBIX
BHPYCOB, PETPOBUPYCOB, OaKTepro(aros.

Bupycusie 3a0oseBanusi uenoBeka, *KUBOTHBIX, pactenuid. CIIN]J], COVID-19, counanbubie u
MEIUIIMHCKUE MPOOIJIEMBI

2.6

Knerounsrii muki, ero mepuoasl u peryminus. Matepdaza u Muto3. OCOOEHHOCTH MPOIIECCOB,
npoTekaomux B uHTepdaze. I[loarotoBka imerku K jgeneHuro. [Ipecunrernueckuit
(MOCTMUTOTUYECKHUI), CUHTETUYECKUN M NOCTCUHTETUYECKUH (IIPEMUTOTHYECKUN) IEpPUOJIbI
uHTEep(ha3bI.

Marpuunsiii cuare3 JAHK — permmkanus. [Ipunnuner perumkanuu JHK: koMiuieMeHTapHOCTS,
MOJIYKOHCEPBAaTUBHBIM  CHHTE3, aHTHUNApauIeNbHOCTh. Mexanusm  perumkaunu  JIHK.
Xpomocombl. CTpoeHue XpoMocoM. TeroMephl U TejroMepasza. XpOMOCOMHBIN HA0Op KJIETKH —
KapuoTHI. JIMIUIOMAHBIA W TaluIOWAHBIA HAOOpBl XpoMOCOM. ['OMOJIOTMYHBIE XPOMOCOMBI.
[TonoBsIe XpPOMOCOMBL.

Jenenue xietkn — muto3. CTaiuu MHUTO3a U MPOUCXOMSIINE B HUX MpoIlecchl. TUIBI MUTO3A.
Kaprnokunes u nutokunes. buonorndeckoe 3HayeHue MUTO3a. Peryisiius MUTOTHYECKOTO KA
kieTku. [IporpamMmmupyemast kinetodHasi rubesnp — aronTos.

OyHKIMOHAIbHASI TEHOMHUKA

Opranusm Kak OMOJIOTHYEeCcKasi CUCTEMa

3.1

OHOKIIETOYHBIE, KOJIOHUATBHBIC, MHOTOKJIETOUYHBIC OPTaHU3MbI I MHOTOTKAHEBHIE OPTaHU3MBI.
®opMbl pa3MHOKEHHUS OpPraHWU3MOB: Oecrosioe (BKIIOYas BEreTaTMBHOE) W T0JIOBOE. Bub
0€ecI010ro pa3MHOXKEHUS: IOYKOBaHUE, CIIOPYIIALHUS, (pparMeHTalus, KIOHHPOBaHNUE.

[TomoBoe pasmuoxkenue. [lonoBble kieTku, uiau ramersl. Meiio3. Craauu meniosa. I[loBenenue
xpomocoM B Meno3ze. Kpoccunrosep. buosiormdyeckuii cMbICii Meio3a M TMOJOBOTO IpoIlecca.
Melio3 1 ero MecTo B KU3HEHHOM LIMKJIE OPraHU3MOB.

[Ipen3aponpieBoe paszButue. ['ameroreHe3 y )uBOTHBIX. [lonoBeie xene3pl. OOpa3oBaHuEe U
pa3BuUTHME MOJOBBIX KiIeTOK. CnepmaroreHe3 u ooreHe3. CTpoeHHE IOJIOBBIX KJIETOK.
OmnonoTBopeHre ¥ 3MOpPHOHAIbHOE pa3BUTHE JKUBOTHBIX. CHOCOOBI OIUIOAOTBOPEHUS:
HapyKHoe, BHyTpeHHee. [lapTeHorenes.

WnuBunyanpHOe pa3BuTHE OpraHu3MoB (oHToreHe3). Craaum sMOpuOreHe3a >KMBOTHBIX (Ha
npumepe Jarymkn). Jpoonenne. Tunsl apodnenus. OcobeHHOCTH IPOOICHUS MIIEKOITUTAIOIIHX.
3apopiieBble TUCTKH (TacTpyssaius). 3akiajka OpraHoB M TKaHEH W3 3apOJbIIIEBBIX JIMCTKOB.
B3anmHoe BiMsHME yacTell pa3BUBAIOIIETOCS 3apojbliia (3MOpUOHATIbHAS MHAYKIMS). 3aKiaaKa
IJIaHa CTPOEHUS JKUBOTHOTO KAK PE3yJbTaT UepapXUUYECKUX B3aUMOJECHCTBUN I'€HOB. BiusiHue Ha
SMOPHOHAIBHOE Pa3BUTHE PA3IUYHBIX (PAKTOPOB OKPYKAIOIIEH Cpebl.

Poct u pasButue xuBoTHbIX. [locTomMOproHanpHbIi nmepuo. [Ipsmoe u HempsiMoe pa3BUTHE.
Pa3Butne ¢ meramopdozoM y OeCrO3BOHOYHBIX M IMMO3BOHOYHBIX >KMBOTHBIX. buomormueckoe
3HAQUEHHE NPSAMOr0 W HENPSAMOIO pPa3BUTHUA, UX pacupocTpaHeHue B mpupoie. Tumsl pocta
KUBOTHBIX. DAKTOPHI PETYSIUU POCTA KUBOTHBIX M yeioBeka. CTaguu MoCTIMOPHOHABEHOTO
Pa3BUTHUS y )KUBOTHBIX U yeoBeKa. [leprnoipl OHTOTeHe3a YesoBeKa.

PasmHoxenne u pasButue pacteHuil. 'ameropur u cnopodut. Meiio3 B )KM3HEHHOM ILIMKIIE
pactenuii. O6pazoBaHue criop B npoiiecce Meitosa. ['amerorenes y pacrenuii. OmiogoTBOpeHNUE U
pa3BUTHE pACTUTEIBHBIX OPraHU3MOB. J[BOWHOE OIUIOJJOTBOPEHHE Y LBETKOBBIX PACTEHU.
OO6pazoBaHue U pa3BUTHE CEMEHU. MeXaHU3Mbl PETYISIIUN OHTOT€HEe3a Y PACTCHHUM U dKUBOTHBIX

3.2

I/ICTOpI/IH CTAHOBJICHUA U PAa3BUTHA I'CHCTHUKU KAK HAYKH. OCHOBHBIC T€HETHYECCKUES MOHITUS U
CHUMBOJIBL. ['OMOJIOTUYHEIE XpOMOCOMBI, aJJICJIbHBIC T'CHbI, aJbTCPHATUBHBIC JIIPU3HAKH,
JTOMUHAHTHBIA M pCI_IeCCI/IBHHﬁ IMPpU3HAK, TOMO3UI'0Ta, I'CTCPO3UT0OTA, YUCTAA JINHUA, TI/I6pI/I,Z[LI,
T'CHOTHUII, (pCHOTI/IH. OcHoBHBIC METOJbI TCHCTUKU! I‘I/I6pI/IIlOJIOl"I/I‘-IeCKI/II71, LII/ITOJ'IOFI/I‘-ICCKI/II\/'I,
MOJ'ICKyJBIpHO-l"eHeTI/I‘-IeCKI/Iﬁ




3.3

Mounorubpumnoe ckpenuBanue. [lepBbiii 3akoH MeHzenss — 3aKOH eIWHOOOpa3usi THOPUIOB
rnepBoro noxkosieHus. IIpaBuio nomuarpoBanusd. Bropoit 3akoH MeHienss — 3aKOH pacuIeIICHUS
npu3HaKoB. LluTonornyeckre 0CHOBBI MOHOTHOPHUIHOTO CKpEIMBaHMs. [ MIIOTe3a YNCTOTHI FaMeT.
Ananusupyrouiee ckpeuiuBaHue. IIpomexxyTouHblli XapakTep HacienoBaHus. Paciuerienue
IIPU3HAKOB IIPU HETIOJHOM JOMHUHHUPOBAHUMU.

JurubpumHoe ckpemuBanue. Tperuid 3akoH MeHIensl — 3aKOH HE3aBHCHMOTO HACIICIOBAHUS
Npu3HaKoB. LluTonoruueckre 0CHOBbI TUTMOPHUIHOTO CKPELIMBAHUS.

Cuermiennoe HacienaoBanue npusHakoB. Padoter T. Moprana. CuerieHHOe HacjieI0BaHUE TE€HOB,
HapyLIECHNE CLEIUICHUs MEKly FT€HaMH. XpOMOCOMHAasl TEOPUS HACJIEICTBEHHOCTH.

I'enetnka mnona. XpOMOCOMHBIM MEXaHU3M OIPEICIICHUS I107a. AYTOCOMBI M IIOJIOBBIE
XpoMocoMBl. ['OMOrameTHelii M TreTeporaMeTHbI IMOJ. ['eHeTHdeckas CTPyKTypa ITOJIOBBIX
xpoMocoM. HaciienoBanne Npu3HaKoB, CLETUICHHBIX C ITOJIOM.

l'enotun kak wnenocrHas cucrema. llneloTponuss — MHOKECTBEHHOE JICMCTBHE TIEHA.
MHOKECTBEHHBIN alyienu3M. B3aumMoaeincTBue HealleNbHbIX T'€HOB. KOMIUIEMEHTapHOCTD.
Onucras. [Tonmumepus

3.4

BzanmopetictBue reHotuna u cpensl npu GopmupoBaHun GeHoTuna. M3MeHYnBOCTh MPHU3HAKOB.
KayecTBeHHbIE M KOJMYECTBEHHbIE TPWU3HAKU. BHIBI H3MEHUMBOCTU: HEHACTEACTBEHHAs U
HAaCIIeICTBCHHASL.

MoudukanonHas HM3MEHYMBOCTh. Poib  cpemsl B (OPMHUPOBAHMM — MOJU(PUKAMOHHON
n3MeHunBocTH. Hopma peakimu mnpusHaka. Bapuarmonsblii psn u BapuanuonHas kpusas (B.
Horanucen). ColicTBa MOAM(PUKAITMOHHON N3MEHYMBOCTH.

I'enoTnmnueckast 3MEHINBOCTE. CBOMCTBA FT€HOTHIIMYCCKOM M3MEHUNBOCTH. BHIBI TeHOTHITMYECKO
W3MEHYMBOCTH: KOMOMHATUBHAS, MyTaIl[HOHHASI.

KoMOnHaTtBHAsT W3MEHUMBOCTH. Mei03 W TIOJMOBOM TIPOIECC — OCHOBA KOMOWHATHBHOM
M3MEHYMBOCTH. POJTh KOMOMHATHBHOW M3MEHUYMBOCTH B CO3/IaHUHM T€HETUYECKOTO pazHOOOpasus B
npeneaax 0JJHOTO BUJA.

MyTaioHHas ”3BMEHYMBOCTh. BUJIbI MyTallnii: T€HHBIE, XPOMOCOMHBIE, TeHOMHBIE. CIIOHTaHHBIE U
WHIYLIMPOBAaHHBIE MyTALIUU. SIIepHBIEC U IUTOTUIa3MaTHYeCKue MyTaud. COMaTUYECKUE U MOJIOBBIC
MyTaimu. [IpyunMHBl BO3HUKHOBEHMS MyTaluuMid. MyTareHbl M HMX BIHMSHHUE Ha OpPraHU3MBI.
3aKOHOMEPHOCTH MYTALIMOHHOTO Tpoliecca. 3aKOH TOMOJIOTMYECKHX PSIOB B HACJIEICTBEHHOU
m3menunBoctH (H.M. BaBunos). BHesgepHas n3MeHYMBOCT M HACJICICTBEHHOCTD

3.5

KapI/IOTI/IH YCJIOBCKA. Me}KI[yHapOI[HaH mporpamMma HCCI€A0OBaHUA I'€HOMaA 4YCJIOBCKA. MCTO,I[I)I
HN3YydCHUS I'CHCTHUKHU YECJIOBCKa. FeHeaHOFI/I‘leCKHﬁ, 6J'IH3H€I.[OBBII>1, I_[I/ITOFCHCTI/I‘ICCKI/II‘/'I,
HOHYJ'IHI_[I/IOHHO-CTaTHCTquCKHﬁ, MOJ'ICKy.]'I?IpHO'FCHCTH‘IGCKHﬁ. COBpeMeHHOC OIIPEACIICHUC
I'CHOTHUIIA: ITOJJTHOTCHOMHOC CEKBCHUPOBAHUEC, TCHOTUIIMPOBAHUE, B TOM YHCJIC C IIOMOIIBIO HHP'
aHaJIn3a. HaCJ'IeI[CTBeHHBIe 3a00JIeBaHUs YeloBeKa. I eHHble U XpOMOCOMHBIC 00JIe3HH YeJIOBEKa.
bone3nn ¢ HaCHeﬂCTBeHHOﬁ IpeapacCIiojIo’)KCHHOCTBIO. 3HaueHue MC,I[PIHHHCKOI;'I T'CHCTHUKH B
IpCaAOTBpaIllCHUHU W JICYCHHUHU I'CHCTUUYCCKUX 3a00JIeBaHui yeaoBeka. CTBOIOBEIE KIETKU

3.6

JlomecTukanusi U celeKkius. 3apoXkICHUE CeNeKIMU U goMectukauu. Yuenue H.M. BaBuiosa o
LEHTpaX MPOUCXOXKJEHUS U MHOT00Opasusi KyJAbTYPHBIX pacTeHuil. Pomb cenekimu B co3naHuu
COPTOB PACTEHUH U MOPOJ KUBOTHBIX. COpT, MOpoja, MTaMM. 3aKOH FOMOJIOTUYECKUX PSAJOB B
HacJeIcCTBeHHON n3MeHunBocTr H.J. BaBuiioBa, ero 3HaueHue 1 CeJICKIIMOHHOMN paOOThI.
Mertozp! ceneKIMOHHON paboThl. MIcKycCTBEHHBIH 0TOOP: MacCOBBIN M MHAMBUYAJIbHBIA. DTarbl
KOMOUWHAITMOHHOM cenekiuu. VcnbITanne mpon3BoguTeneil mo notoMcTBy. OTOOp M0 reHOTHITY C
MOMOIIBIO OIIEHKHU (PeHOTHUIIA TIOTOMCTBA U OTOOP MO T€HOTUITY ¢ moMoIbio ananu3a JITHK.
HckyccTBeHHBIN MyTareHe3 Kak METOJ CENEKIIMOHHON paboThl. PaanannoHHBI U XUMUYECKHMA
MyTareHe3 Kak HCTOYHHK MyTallui Y KyJIbTYpHBIX (hopM opranu3moB. Mcrnonap3oBaHie TeHOMHOTO
penakTupoBaHusi U MeToA0B pekoMOnHaHTHBIX JJHK ams momydyenust ucxoaHoro marepuana s
CEIICKITHH.

[Nonyuenne monmurionioB. BayrpuBumoBas rudpuan3anus. bim3kopoICTBEHHOE CKpElUBaHKe, W
uHOpuauMHT. HepoacTBeHHOe CKpellMBaHWe, WM ayTOpuauHr. ['eTepo3uc u €ero MPHYMHBL
Hcnons3oBanue rereposuca B cenekuun. OtnanénHas rubpummsaims. [Ipeononenue OGecruioaus
MEKBHUJIOBBIX THOPUIOB. JIOCTHKEHMS CENIEKIMU PACTEHHU 1 )KUBOTHBIX




3.7

OOBeKThl, uCHONB3yeMble B OHOTEXHOJOTHUHM, — KJICTOYHBIE W TKAHEBBIE KYIbTYpBHI,
MUKpPOOPraHHW3Mbl, WX XapakTepucTHKa. TpaaunuoHHass OHOTEXHOJIOTHS: XJIeOOIeueHue,
MOJy4eHUE KHCIOMOJOYHBIX MPOIYKTOB, BUHOJETHE. MuKpoOHoiornueckuii cuHte3. OOBEKThI
MUKpOOMOJOrndeckux TexHonoruil. IIpowsBoacTtBo Oenka, aMHHOKHCIOT H  BHUTAMUHOB.
HckyccTBeHHOE OILIONOTBOpEHHUE. PEKOHCTpYKIUS SANWLEKIETOK U KIOHUPOBAHUE >KUBOTHBIX.
Meron TpaHCIIIAaHTALKHU P KIIETOK.

XpOMOCOMHAsi M Te€HHas WHKeHepus. VICKyCCTBEHHBIM CHHTE3 I'€Ha U KOHCTPYHPOBAHHE
pexomOuHanTHeix JIHK. JlocTmkeHHss M MEepCHeKTUBBI XPOMOCOMHOW M TE€HHOW WH)KCHEPHUHU.
Memunackre 0M0TeXHOJIOrNH. M CIob30BaHle CTBOJIOBBIX KIIETOK

Cucrema 1 MHOrooOpasue OpraHH4ecKoro Mupa

4.1

buonornueckoe pasHooOpasue opranu3moB. CoBpeMeHHas CHCTeMa OPraHUYeCKOTrO MHpa.
[MpuaIMIE KIaccudukauy opranu3MoB. OCHOBHBIC CHCTEMATHYECKHE TPYIIITBI OPTaHU3MOB.
OCcoOEHHOCTH CTPOCHHUS U KU3HEJACATEIHLHOCTH OTHOKJIETOYHBIX OPraHu3MOB. baktepun, apxew,
OJIHOKJICTOYHBIE TPHOBI, OJHOKJIETOYHBIE BOJOPOCIHU, Jpyrue MpOTUCTHL. KosloHMaNbHBIE
OopraHu3mbl. J[BM)KEHHE OJHOKJIETOYHBIX OPTaHU3MOB: aMEOOMIHOE, KTYTHKOBOE, PECHUYHOE.
3ammTa y OJHOKIETOYHBIX OPraHU3MOB. Pa3IpakuMOCTh y OJIHOKJIETOYHBIX OPraHU3MOB.
Taxcucer

4.2

MHorokieTouHble pacTeHus. B3anMoCBs3b 4aCTE MHOTOKJIETOYHOTO OpraHu3Ma. TKaHu, OpraHsl
U CHUCTEMbl OpPraHOB MHOTOKJIETOYHOro opranuzma. OpraHu3sM Kak eauHoe Iuenoe. TKaHu
pacteHuid. TUIBI pacTUTEIBHBIX TKaHEH: 0Opa3oBaTeNbHAas, IIOKPOBHAS, TIPOBOIAIIAS, OCHOBHAS,
MexaHuyeckas. OcoOeHHOCTH CTpOoeHUs, QYHKIMI U PACIIOIOKEHNs TKaHEe! B OpraHax pacTeHUil

4.3

BereratuBHbie 1 TeHEpaTUBHBIC OPTaHbl pacTeHH. DYHKITUU OpraHOB U CUCTEM opraHoB. Kapkac
pacteHui. /[BM>K€HHE MHOTOKJIETOYHBIX PACTEHH: TpONMU3Mbl U HAcTUU. [lormomenue BObI,
YTJIEKHUCIIOTO Ta3a U MUHEPAIbHBIX BEIIECTB pacTeHusiMU. [{pixanue pacrenuid. Juddysus razos
yepes MOBEPXHOCTh KIETKU. TpaHCIIOPTHBIE CUCTEMBI pacTeHUM. Brijenenue y pactenuil. 3anmra
y MHOTOKJIETOYHbIX pacteHuid. Kyrtukyna. CpeactBa NacCUBHOM M XMMHYECKOW 3alllUThI.
duroHIMAEL.

PazgpaxkumocTs U perynsinus y opraHu3MoB. Pa3npaxuMocTs U peryisinus y MHOTOKJIETOYHBIX
pactenuii. PoctoBbie BENIECTBA U MX 3HAYEHUE

4.5

MHOroKJIETOUHbIE KUBOTHbIE. B3aMMOCBS3b 4YacTel MHOTOKJIETOYHOTO OpraHu3Ma. [KaHH,
OpraHbl MU CHUCTEMBl OPTaHOB MHOTOKJIETOYHOrOo opranu3Ma. OpraHum3M Kak €IUHOE IIeJIO€.
I'omeocta3. TkaHu >KHBOTHBIX M 4YeJOBeKa. THIBI JKMBOTHBIX TKaHEH: »SIIHMTENHAIbHAas,
COCIMHUTEIIbHAS, MblIlIeyHas, HepBHass. OcOOCHHOCTH CTpOeHHUs, (PYHKIMA M PacIOIOKCHHUS
TKaHEH B opraHax )KUBOTHBIX U YEJIOBEKa

4.6

OpFaHBI U CUCTCMbI OPTraHOB JKUBOTHBIX. (DyHKI_II/II/I OpPraHoB U CUCTCM OPI'aHOB. Onopa TCJ1a
OPraHnu3MoB. Ckenersl OJHOKJICTOYHBIX MW MHOI'OKJICTOYHBIX J>KHWBOTHBIX. Hapy>Kan71 u
BHy’TpeHHI/Iﬁ CKCIJICT. CTpOCHI/Ie U TUIIBI COETMHEHUS KOCTEH.

[[BI/I)KeHI/IC MHOTOKJIETOYHBIX JKMBOTHBIX. IIuTanue kuBOTHBIX. IIuTaHue MO3BOHOYHBIX
KHUBOTHBIX. I[HXB.HI/IC JKMBOTHBIX. KokHOE JBIXaHHC. }Ka6epHoe U IErOYHOE AbIXaHUE.

[[BIXaHI/Ie IIO3BOHOYHBIX JKHMBOTHBIX. 9BOJ’IIOI_II/IOHHOG YCIOXHCHUC  CTPOCHUA JETKUX
IIO3BOHOYHBIX KHBOTHBIX. I[le&TeJ'IBHaSI cUCTeMa 4YeloBeKa. MexaHu3M BEHTUISAIUM JETKUX y
ITUI 1 MJICKOIIMTArOII M X. TpchnopT BCIICCTB Y OPraHHU3MOB. TpchnopT BCIICCTB Y ) KUBOTHBIX.
KpOBeHOCHaH CHCTeMa U €€ OpraHbl. KpOBeHOCHaH CHUCTCMA IMO3BOHOYHBIX >XHWBOTHBIX. prTI/I
KpOBOO6paH_[eHI/I$I. 9BOJIIOI_[I/IOHHBIe YCIOXKHCHUA CTPOCHUSA KpOBeHOCHOﬁ CUCTCMBI ITIO3BOHOYHBIX
’)KMBOTHBIX. BrifeneHue Y OpraHu3mos. Brinenenue Y KUBOTHBIX. COKpaTI/ITeJ'IBHBIe BAKYOJIH.
OpraHLI BBIICIICHHA. CBsI3p TOJIOCTH Tejla C KpOBGHOCHOfI U BBIACIUTEIBHON CHCTEMaMH.
Brigenenue Yy NNO3BOHOYHLIX JKUBOTHBIX. 3aI_HI/ITa Y MHOTOKJICTOYHBIX ) KUBOTHBIX. HOKpOBBI H UX
IIPpOU3BOJHBIC.

Pa3,[[pa)KI/IMOCTB " peryjsinaust 'y OpraHu3MoOB. PaB,[[pa)KI/IMOCTB Y OAHOKJICTOYHBIX OPraHU3MOB.
Takcucsl. Pa3,[[pa)KI/IMOCTB U peryanusa y MHOTOKIICTOYHBIX paCTeHHﬁ. PocToBEbIe BeliecTBa M UX
3HA4YCHUC.

HepBHaH cucreéma n pe(bneKTopHaﬂ perysnaus y MHOT'OKIJICTOYHBIX JKUBOTHBIX. HCpBHaH cucreMa
U €€ OTHCIIbL. 3BOJHOI_[I/IOHHOG YCJIOXKHCHHUC CTPOCHU A HepBHOﬁ CUCTCMBI Y ) KUBOTHBIX.




PazpaboTka anropuTMoB 1 nporpamm i 3pGEeKTUBHON HYHKIIMOHATIHHON aHHOTALMU T€HOMOB,
TPAHCKPHUIITOMOB, IPOTEOMOB, METa0OJOMOB MHKPOOPraHM3MOB, PACTEHUH, JKHBOTHBIX U
4eJI0BeKa

OpFaHI/I3M YCJIOBCKA U €ro 310POBLC

5.1

Opranel U cucTeMbl OpraHoB 4esoBeka. OTzenbl TOJOBHOIO MO3ra MO3BOHOYHBIX KUBOTHBIX.
Pednekc u pednexkropnas nyra. bezyciaoBHble U ycinoBHBIE peduieKchl. [ 'yMopanbHas peryssius
U DHJIOKPUHHASI CUCTEMA JKUBOTHBIX U 4yesioBeKa. JKene3bl 23HTOKPUHHON CUCTEMBI U UX TOPMOHBI.
JleiictBue TOPMOHOB. B3aMMOCBs3b HEPBHOM M OHAOKPMHHOW cucteM. [mmorairamo-
runoduzapras cucrema. Pednexc u pednexropras ayra. be3ycinoBHbIE U YCIOBHBIE peICKCH

5.2

3amura opraHusMa ot OosesHeil. MMmyHHas cucrema uyenoBeka. KileTOuHbI UM ryMOpaIbHBIN
UMMYHUTET. BpoXaEHHBINA, TprOOPEeTEHHBIN crienn(UIeCKnii UMMYHUTET. Teopus KIOHAIBHO-
cenektuBHoro ummynurera (IL.Dpnux, ®@.M.bepuer, C.Toneraa). BocnaiurenbHble OTBETHI
opranu3MoB. Posb BposkIEHHOTO HIMMYHHMTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUI

5.3

KpoBenocnass cuctema u e¢ opraspl. Cepjie, KpOBEHOCHBIE COCYIABI M KpoBb. Kpyru
KpoBooOparenus. PaboTa cepna u e€ perynsus

5.4

Jbixanue yenoBeka. uddys3us ra3oB uepe3 MOBEPXHOCTh KIETKH. JlpIxarenpHas cucTeMa
yenoBeKka. JlpIxarenbHasi IOBEPXHOCTb. Perymsius apixanusd. JlpixareabHble 00bEMBI

5.5

HI/IHIeBapI/ITeJ'IBHaSI CUCTEMA YCJIOBCKA. OT}ICJ’ILI MAIICBAPUTEIBHOTO TpaKTa. HI/IHICBapI/ITeJ'IBHI)Ie
KCIIC3hI. BHYTpI/IHOJ'IOCTHOC W BHYTPUKIJICTOYHOC IMUIICBAPCHUC

5.6

[ToxpoBel 1 ux nmpousBoaHbie. Opranbl BoieneHUs. [louku. CtpoeHne u (yHKIIMOHUPOBAHUE
HedpoHa. OuIbTpalys, CeKpelus U oO0paTHOE BCAachlBaHME KaK MEXaHHU3MBbI pabOThl OPraHOB
BbieneHusi. OOpa3oBaHNe MOYH Y YEJIOBEKa

5.7

HBI/I)KGHI/IG YCJIOBCKA:. MBIIIICYHAA CHUCTCMA. CKeJ'IeTHI)Ie MBbIIINOBI U UX pa60Ta. CTpOCHI/Ie 1 THUIIbI
COEQUHEHUS KOCTEN

Teopus sBoOIMK. Pa3zBuTHe XKM3HU HA 3emile

6.1

OpomononHass teopus Y. Jlapsuna. [Ipeanochliku BO3HUKHOBEHHUS AapBUHM3MA. KU3HB U
Hay4Has neqarenbHocTh Y. J[apBuHa.

JiBuxymue cuiibl sBoitonMy BUIoB 1o Y. JlapBuHy (BhICOKass MHTEHCUBHOCTh Pa3MHOMKEHUS
OpraHU3MOB, HAaCJEJICTBEHHAs W3MEHYUBOCTb, OOphOa 3a CyIEeCTBOBAHUE, E€CTECTBEHHBIM H
HMCKYCCTBEHHBIN OTOOD).

Odopmienue cunrernueckor Tteopuu HBosoruu (CTD). HelitpanbHas Teopus 3BOJIIOIHH.
CoBpemeHHas 9BOJIONMOHHAs OHOJIOTHsS. 3HaYeHHE SBOJIOLUOHHON Teopuu B (HopMHpOBaHHUU
€CTECTBEHHO-HAYYHOU KapTHUHBI MUPa

6.2

[Momynsimust  kak deMeHTapHas enuHHuIa HBOJMOIUH. COBpPEeMEHHBIE METOIbl OLEHKHU
TCeHETUYECKOTO Pa3HOOOpa3us U CTPYKTYPHI MOMyJsui. M3MeHeHnne reHo(oH 1a MOMYJISIuU KakK
AJIEMEHTApHOE DJBOJIOIMOHHOE SIBIIEHUE. 3aKOH TreHeThueckoro paBHoBecust JIk. Xapau, B.
Baitn6epra.

DOnemeHTapHble  (aKTOpPhl  (IBUXKYIIME CHIIBI) 3BOJIONUU. MYyTallMOHHBIN  mpoIiecc.
KomOuHaTHBHAS MI3MEHYUBOCTH. JIpeii( TeHOB — clly4daiiHbIe HeHAIIPaBJICHHbIE N3MEHEHHS YaCTOT
anmnened B momymanusx. Oddekr ocHoBarens. Mwurpamuu. M3onsuus  NOMyNSLAN:
reorpaduueckas (IpocTpaHCTBEHHAs1), Ouoornyeckas (penpoayKTUBHAS).

EctecTBeHHbIil 0TOOp — HampaBisoomuii Gaktop 3Bomonuud. PopMbI €CTECTBEHHOro 0TOOpa:
JBYDKYLIUH, CTaOMIM3UPYIOIIMH, pa3peiBatonuil (au3pynTuBHbIN). [TonoBoit oTOOp.
[IpucnocoOMeHHOCTh ~ OPraHU3MOB  KakK  pe3ylbTaT  MHKPOABOJIONMHM. BoO3HUKHOBEHHE
PUCTIOCOOECHUH Yy OpraHu3MoB. ApoMopdo3bl U uauoagantanuu. [Ipumeps! npucnocobaeHuit y
opranu3MoB. OTHOCUTENBHOCTH MPUCIIOCOOICHHOCTH OPTaHU3MOB.

Bun, ero xputepuu u cTpykTypa. BupooOpazoBanue kak pe3ynbTaT MUKPOAIBOIOIMH. V30sius
— KIII0ueBoi (akTop BH000pa3zoBanus. Ilytu n cmocoObl BUI00Opa30BaHUs: auIONaTPUYECKOe
(reorpaduyeckoe), cuMHaTpuueckoe (SKOJIOTHYECKOE), «MTHOBEHHOE»  (IOJIUIUIONIU3ALIIHS,
ruOpuau3ans). JauTenbHOCTh HBOIIOIMOHHBIX POIIECCOB.

Mexanu3mbl HOpMUPOBaHUS OHOJIOTHYECKOTO pa3HOO0Opa3usl.




Poxp 9BOTIOIIMOHHOM OMOJIOTHH B Pa3pabOTKe HAYYHBIX METOJ/IOB COXPaHEHHUsT OMOPa3HOOOpasHsl.
MHUKpPOABOJIONMST M KOAMBOJIOIMS MApa3uTOB M WX X035ieB. MexaHu3mbl (OPMHUPOBAHUS
YCTOMYMBOCTH K aHTUOMOTHKAM U CIIOCOOBI O0PHOBI C HEl

6.3

Metoapl M3ydeHHUS MaKpo3BOMONMHU. [lameoHTonorndeckue METOAbl M3YYEHHS HSBOJIOLHUU.
[lepexoanbie GopMbI U HUIOTEHETUYECKHE PSIIbI OPTaHU3MOB.

Bbuoreorpaduueckre meronsl u3ydeHus: sBosonun. CpaBHeHHe (Qopsl U (GayHbl MAaTEPUKOB U
ocTpoBOB. broreorpapuueckue obmactu 3emian. Buabl-sHIEMUKH U PETUKTHI.
DOMOpHOJIOTHYECKHE U CPAaBHUTEIHHO-MOP(OJIOTHUECKHE METOAbl HM3Yy4YECHHUS OBOJIOLHUU.
I'eneTnueckue MeXaHHM3MBI HBOJIOIMHM OHTOTEHE3a W TIOSBJICHHUS HSBOJIOIHUOHHBIX HOBIIECTB.
I'oMonoryuHbIe ¥ aHAIOTUYHBIE OPTaHbl. PyauMeHTapHbIe OpraHbl U aTaBU3MbL. MOJIEKYISIPHO -
reHeTHYECKHue, OHOXMMHYECKHE W  MaTeMaTHYeCKHE METOJbl  W3YyYeHHs  OBOJIIOLWH.
I'omonoruunsie rensl. COBpeMEHHBIE METO Bl TIOCTPOCHHUS (PHIIOTEHETUYECKHUX JICPEBHEB.
XpPOMOCOMHBIE MyTAIMH U BOJIOIHS TEHOMOB.

O6mue 3akoHOMEpHOCTH (mMpaBwia) sBojonUH. HeoOpaTUMOCTh SBOJIONMH. AJaNTHBHAS
panmanysi. HepaBHOMEPHOCTH TEMIIOB HBOJIOIIH

6.4

Hayunble runoressl IpouCcXokaeHus KU3HU Ha 3emiie. AOuoreHnes u nancnepmus. JloHaydHbie
MIPEJICTaBICHMS O 3apOKICHUH KU3HU (KpeallMoHNU3M). [ MImoTe3a mocTossHHOTro caM0O3aposKIACHHS
XKU3HU U €€ onpoBepikeHue onbitamu @. Peau, JI. Cnannannanu, JI. Ilactepa. [Ipoucxoxnenue
YKU3HU U acTpOOHOJIOTHSL.

OcHoBHBIE ATambl HeopraHuyeckoil sBomtonuu. llnanerapHas (reosoruyeckas) SBOJIIOLUS.
XuMudeckas 3BOJONHsI. AOMOTEHHBIN CUHTE3 OPTaHWYECKUX BEIIECTB U3 HeOpraHWndeCKux. OMbIT
C. Muwmepa u I'. FOpu. O6pazoBanue noimmepoB n3 MoHoMepoB. KoarepBaTHas rumnotesa A.U.
OnapuHa, runotes3a nepBuyHoro oynpboHa Jx. XonneiiHa, reHeTnyeckas runoresa I'. Mémiepa.
Pu6osumer (T. Yek) m rumoreza «vmupa PHK» V. T'mnbGepra. @opmupoBanme memOpaH u
BO3HMKHOBEHHE ITPOTOKJICTKH.

Uctopus 3emiin u metonpl €€ n3ydeHusd. Mckonaemple OpraHM4ecKue OCTaTKU. [ €0OXpoHOIOrUs U
e€ Metoapl. OTHOCHUTENBHASA M a0COIIOTHASL TE€OXPOHOJIOTHs. ['e€0XpOHOIOrHYecKas IIKaa: S0HBbI,
9pBbI, IEPUOABIL, HOXH.

HaganeHbpie »Tambl opraHudeckod oBomonuu. llosBieHne m 5BOMIONUSA MEPBBIX KIETOK.
OBomonusi Meradosn3Ma. BosHukHOBeHue mnepBbIX skocucTeM. COBpeMEHHblE MHKpPOOHBIE
OMOIUIEHKM Kak aHajJor nepBbiXx Ha 3emie cooduiectB. CrpomarosnuTsl. [IpokapuoTsl u
9yKapUOTBHI.

[Ipoucxoxaenue d3ykapuor (cUMOHMOreHe3). OBOJIOLMOHHOE IPOUCXOKIEHHE BHPYCOB.
IIpoucxoxxaeHMe  MHOTOKIETOYHBIX  OpPraHM3MOB. BO3HMKHOBEHHME  OCHOBHBIX TPy
MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Talbl 3BOJIIOLUMHU BbIcHIMX pacTeHUil. OcHOBHbIE apoMopdo3bl pacTeHHid. Bbixoa
pactenuii Ha cymy. [losBiieHHe CHOpPOBBIX pacTEHUM W 3aBoeBaHME UMM CymH. CeMEHHbIE
pactenus. [IponcxoxaeHne IBETKOBBIX PACTEHUN.

OCHOBHBIE 3TaIlbl 3BOJIIOLUHU KUBOTHOTO MHpa. OCHOBHbIE apoMop(o3bl KUBOTHBIX. BeHackas
¢dayna. KemOpuiickuii B3pbIB — OSIBJIEHUE COBPEMEHHBIX TUIOB. [lepBble XOPIOBbIE )KUBOTHBIE.
XKuzup B BoZe. OBosouus MO3BOHOYHBIX. Ilpomcxoxnaenue am¢puOUii M penTUIMM.
[Ipoucxoxxaenue miekonurarommx M nOTul. IlpuHnun kimrodeBoro apomopdosza. OcBoeHue
0eCr03BOHOYHBIMU U T03BOHOYHBIMU )KMBOTHBIMH CYIIH.

Pa3BuTne xu3HM Ha 3emiie MO dpaM M IEPUOJAAM: apXeH, NMpPOTEpPO30MH, Majaeo30i, ME3030H,
KaifHo30M. OO0I1as XapakTepuCTHKa KJIMMaTa U reoJornyeckux npoueccos. [losBiaenue u pacuser
XapaKTepHBIX OPraHU3MOB. YTieoOpa3oBaHME: €ro YCIOBUS W BIMSHUE Ha Ta30BbI COCTaB
aTMoc]epsl.

MaccoBble BEIMUPaHUs — 3KOJOTUYECKHE KPU3UCHI TPOLUIOTO. I[pUUrHEl U cIeICTBHS MacCOBBIX
BbIMHpaHuii. COBpEMEHHBIHN 9KOJIOTHYECKUH KPU3HC, €r0 0COOEHHOCTH

6.5

Pazgensl u 3amaum AHTPOIIOJIOTHUH. Metoasl AHTPOIIOJIOTUH. CraHoBICHHE HpeI[CTaBJ'ICHI/Iﬁ 0
MMPOUCXOKACHUHN YCIIOBCKA. COBpCMCHHBIe HayY4YHBIC TCOPUH.

CXO,Z[CTBO YyeJIoBeKa ¢ JKUBOTHHIMHM. CHCTEMaTHUYECKOE IIOJO0KCHHE YelIOBEKa. CBI/IIlCTCJ'IBCTBa
CXO0JACTBAa YCJIOBCKAa C JXHMBOTHBIMU. CpaBHI/ITCHBHO-MOp(I)OJ'IOl"I/ILIeCKI/IC, 3M6pI/IOJ'IOFI/IquKI/IC,




¢usnonoro-OMoxuMuIeckue,  moBeaeHUeckne.  OTouymMs  YeloBeKa  OT  JKMBOTHBIX.
[Ipsimoxo0sk1eHNE U KOMILJIEKC CBSI3aHHBIX C HUM IIPU3HAKOB. Pa3BUTHE TOJI0BHOTO MO3ra U BTOPOM
CUTHAJIBHOUW CHCTEMBI.

JBmwxyme cuibl ((pakTopbl) aHTPONOTeHe3a: Ouosorndeckue, couuanbhbie. COOTHOIICHUE
OMOJIOTUYECKHUX M COLUAIBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OcHOBHBIE CTaJUM aHTPOIIOreHe3a. ABCTPAJIONUTEKH — JBYHOTHE MpeAku mroaei. Yenopek
YMEJBII, IIEPBBIE U3TOTOBIICHUS OpYAUl TpyAd. HenoBeK NpsIMOXOIAIIMN U IEPBBIN BBIXOL JIFOACH
3a mpenenbl Adppuku. YenoBek reiaens0eprekuii — o0mmil mpeiok HeaHepTaIbCKOTO YeJI0BeKa
1 YEJIOBEKA Pa3yMHOr0. YenoBek HeaHIepTaabCKUM KaK BUJ JIFOJICH X0JIOJHOTO KinMara. Yenoek
pa3yMHbI COBPEMEHHOI'O THIIA, JEHHUCOBCKHI YEJIOBEK, OCBOCHHE KOHTMHEHTOB 3a IpeaeaaMu
Adpukn.

OBOJIIOLMS COBPEMEHHOIO 4YejloBeKa. EcTecTBEHHBIM OTOOp B MOMyISLUSAX UEJIOBEKa.
MyranroHHBIH Tponiecc ¥ nosumMopusM. [lomynsaunoHHbIe BOJHBL, APEi( reHOB, MUTpanus U
«3(hdexT ocHOBaATENS» B MOMYJISAUAX COBPEMEHHOTO YEJIOBEKA.

UYenoseueckue pacel. [lonstre o pace. bosbiue pacel: eBporneonaHas (eBpa3uiickas), aBCTpayio-
HerpouaHas (PKBaTOpUaJIbHAs), MOHTOJIOMAHAs (a3uaTcKOo-aMepuKaHCKas). Bpemss u myru
pacceneHusi yesoBeka 1o Iutanere. EquHcTBO yenoBedeckux pac. HayuHas HECOCTOSITEIBHOCTh
pacusMma. IIpucrnoco6ieHHOCTh YenoBeKa K pa3HbIM YCIOBUSAM OKpY)Karwolled cpeibl. BiusHue
reorpaduueckoit cpespl U Apeiida reHoB Ha MOPQOIOTHIO ¥ (PU3UOJIOTHIO YeJIOBEKa

OKOCHCTEMEI 1 MPpUCYIIUEC UM 3aKOHOMECPHOCTH

7.1

Paszpnens! u 3amaun 3xo0s10run. CBA3b SKOJIOTUU C IPYTHMH HAYKAMM.

Metonel skonoruu. IloneBble HaOMOAEHHA. ODKCHEPUMEHTHI B HKOJIOTUU: MPUPOJHBIE H
naboparopHble. MoenrpoBaHie B 3KOJOTUU. MOHUTOPUHI OKpY)KaoIlel cpeibl: JIOKaIbHBIM,
pErvoHaNbHbIN U II100ATBHBIN

7.2

Okonorndeckue (GakTopbl M 3aKOHOMEPHOCTH WX HedcTBHs. Kiraccmpukamusi 3KOJIOTHYECKUX
(hakTopoB: abuoTHYECKHEe, OMOTHYECKHE, aHTpoIoTreHHbIe. OO0Ie 3aKOHOMEPHOCTH JCHCTBUS
skosornueckux (pakropos. [Ipasuno muanmyma (K. Ilnpenrens, FO. JIn6ux). TonepaHTHOCTS.
OBPUOUOHTHBIC M CTCHOOMOHTHBIC OPTaHU3MBI.

AbGuotndeckue ¢akropel. CBer Kak sKojormueckuid ¢aktop. JlelicTBHe pa3HBIX Y4acTKOB
COJTHEYHOTO CIIEKTpa Ha OpPraHW3Mbl. ODKOJOTHYECKHE TPYIIbl PACTCHUH W JKUBOTHBIX IO
OTHOIIEHHIO K cBeTy. CUTHaIBbHAS POJIb CBeTa. DOTOMEPHOAN3M.

Temmeparypa kak dkojoruueckuii ¢akrtop. JlelicTBHe Temrmeparypsl Ha OpraHH3MBI.
[No#KnII0TEpMHBIC U TOMOHOTEPMHBIC OPTaHU3MbL. DBPHUTEPMHBIC U CTCHOTEPMHBIC OPT'aHU3MBI.
BrnaxxHocTh Kak skonormyeckuit akrop. [IpucrocoOiieHus pacTeHuid K TOJJICPKaHUIO BOJHOTO
Oananca. Knmaccugukanusi pacTeHuid MO OTHOWICHWIO K Boje. I[lpucrmocoOiieHHs »KMBOTHBIX K
W3MEHEHUIO BOJHOTO PEKUAMA.

Cpensl OOWTaHWS OpPraHM3MOB: BOJHAs, HA3eMHO-BO3JYIIHAs, IMOYBCHHAs, TIIyOWHHAS
MOJINOYBEHHAS, BHYTPHUOpPraHu3MeHHas. DU3MKO-XUMUYECKHE OCOOCHHOCTH Cpel OOMTaHUs
opranu3MoB. [Ipucroco0seHns OpraHu3MOB K KU3HH B Pa3HbIX Cpeliax.

buonoruueckue putmbl. Buemnue u BHyTpeHHHE PUTMBI. CyTOUHBIE W TOJAUYHBIE PUTMBI.
[Tpucnoco6IeHHOCTh OPraHU3MOB K CE30HHBIM M3MEHEHUSIM YCIIOBHIA KHU3HH.

XKuznennsie popmbr opranusmoB. [loHsTHE 0 )kxH3HEHHOM (hopMme. XKi3HEHHBIE (OPMBI PACTCHUI:
JIepeBbsl, KyCTAapHHUKH, KYCTApPHUYKH, MHOTOJIETHHE TpaBbl, OJHOJETHHE TpaBbl. JKW3HEHHbIE
(OpMBI )KMBOTHBIX: THIPOOUOHTHI, T€OOMOHTHI, a3POOHOHTHL. OCOOEHHOCTH CTPOEHHs U 00pa3a
KU3HU.

buotnueckue Qaxktopel. Buasl OHOTHYECKMX B3aWMOIECMCTBUI: KOHKYPEHIUS, XUITHHYECTBO,
cum6u03 u ero ¢popmel. [lapasutusm, kooneparus, MyTyainn3M, KOMMEHCAIH3M (KBapTUPAHTCTBO,
HaxJeOHnuecTBO). Herpoduueckue B3auMoaenicTBus (Tonnueckue, Gopuueckue, Gpadpuueckue).
3HaueHne OMOTUYECKUX B3aUMOJICHCTBUI IS CYIIECTBOBAaHUS OPraHU3MOB B Cpele OOMTAHMSL.
[TpuHIMT KOHKYPEHTHOTO MCKITFOUEHUS

7.3

DKOJOTUYECKHE XapaKTepUCTUKHU momynsiuu. [lomynsius kak Ouosoruueckass cucrema. Pomb
HEOJHOPOJAHOCTH Cpefbl, (U3MUECKUX OapbepoB U OCOOCHHOCTEH OHOJIOTHH BHUAOB B
(hopMHUPOBAHUH MPOCTPAHCTBEHHON CTPYKTYpHI Nomysnuid. OCHOBHBIC MMOKA3aTeIH MOMYISIIUU:




YUCJIEHHOCTb, IJIOTHOCTh, BO3PACTHAA U MOJI0Bas CTPYKTYpPa, POKIaEMOCTb, IPUPOCT, TEMII POCTA,
CMEpPTHOCTb, MUTPALIU.

DkoJyiornuueckasi CTpykrypa mnonyisuud. OIleHKa YUCICHHOCTH Tnomyisiuu. Jlunamuka
MOMYJISAUMHA U €€ peryssauus. buortnuecknii noreHuan nonyiassuu. MoaenupoBaHue JUMHAMHUKA
nomynsuud. KpuBbele pocra 4YMCIEHHOCTHM mnomynsuru. KpuBbelie BbDKMBaHuA. Perymsuus
YUCIIEHHOCTH TMOMYJIAIHNA: poJib (DAKTOPOB, 3aBHCAIIUX M HE 3aBHCAIUX OT TUIOTHOCTH.
DKoJjioruueckue crpareruu BuaoB (I- u K-crparerun).

[TonsiTre 00 3k0I0TrUYecKoi Hule Buaa. Mecroobutanue. MHOroMepHas MOJIEITb SKOJIOTHIESCKOH
Humm k.M. Xatunncona. Pazmepsl skosornyeckoil Humd. [loTeHunanbHas U peaan3oBaHHas
HHILIH.

Buxg kak cucrema mnomymsaiuid. Apeansl BUAOB. Buasl M MX JKU3HEHHBIE CTpPATErUU.
3aKOHOMEPHOCTH TMOBEACHUSI U MHUIpalluil KUBOTHBIX. bHoIOrHyeckne MHBA3UMHU UYKEPOIHBIX
BUJIOB

7.4

CoobmecTBa opraan3MoB. bruorieHos u ero cTpykrypa. CBsizu MKy OpraHu3MaMu B OHOTICHO3E.
Okocucrema Kak oTkpbiTas cucrema (A.Jlx. Tencnn). OyHKIMOHAIBHBIE OJIOKM OpPraHU3MOB B
HKOCHUCTEME: MPOIYIIEHTHI, KOHCYMEHTHI, peaylleHThl. Tpodudeckue ypoBHH. Tpodudeckne nenn
u cetu. AGnotndeckne 610ku dkocrcTeM. [10uBbI 1 MBI B 9KOcHcTeMax. KpyroBopoT BeniecTs u
MTOTOK HEPTUH B IKOCHCTEME.

OcCHOBHBIE TIOKa3aTeNH YKOCUCTEMBI. briomacca v poayKius. IKOIOTHIeCKHe TUPaMUIbI YHCET,
O6MOMacChl U PHEPTHH.

HanpaiieHHbIE 3aKOHOMEpHBIE CMEHBI COOOIIECTB — CYyKIeCCHU. [lepBHYHBIE W BTOPUYHBIC
CYKIIECCHU U MX IPUYMHBI. AHTPOTIOTE€HHBIE BO3JICHCTBHS Ha CyKIleccur. KimMakcHOe coo0mIecTBo.
buopaznoo6pazue 1 MoHOTa KpyroBOPOTa BEIIECTB — OCHOBA YCTOWYMBOCTH COOOIIECTB.
[TpupomHBle 3KOCHUCTEMBI. AHTPOTNOTEHHBIE OSKOCHCTEMBL. ATPO’KOCHCTEMa. ATpPOIEHO3.
Pazniuaunst Mexxay aHTPOMIOTEHHBIMH U TIPUPOTHBIMU 3KOCUCTEMaMH.

VYpboskocucrempl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. l['opoxackas ¢mopa u dayHa.
CunaHTpOonM3aIMsi TrOpoACKON ¢ayHbl. buomormdyeckoe ©  XO3SMCTBEHHOE 3HAYCHHE
arposKOCUCTEM U YPOOIKOCHCTEM. 3aKOHOMEPHOCTH (POPMUPOBAHUS OCHOBHBIX B3aUMO/ICHCTBUIMA
OpraHU3MOB B KOCHUCTEMAX.

[lepeHoc »Hepruu M BEHIECTB MEXAY CMEXKHBIMH 3KOCHCTEMaMH. Y CTOMYHMBOCTH OPraHU3MOB,
MOMYJISIIIUI M SKOCUCTEM B YCIOBHUSAX €CTECTBEHHBIX M aHTPOIIOTEHHBIX BO3JEHCTBHIMA

7.5

buocdepa — oOmiernnanerapHas 00004ka 3eMIIH, T CYIIECTBYET WJIM CYIIECTBOBAJIA >KU3Hb.
VYuenue B.U. Bepnanckoro o 6uocdepe. Obmactu 6mocheps u e€ cocra. JKuBoe BEIIECCTBO
ourocdepsl U ero QyHKINUH.

3aKOHOMEPHOCTH cCymiecTBOBaHus Ouocdepsl. OcobeHHOCTH Ouochepsl Kak TII0OATbHOU
sKocucTeMbl. JlMHamuueckoe paBHOBecue B Oumocdepe. KpyroBopoTbl BemecTB U
OMOTEOXMMHUYECKHUE ITUKIIBI (YTiIepoia, a3oTa). PUTMUYHOCTH siBieHU# B Onocdepe.

3oHanpHOCTh OMochepsl. [lonsTre o Guome. OCHOBHBIE OMOMBI CYIIU: TYHJIpa, XBOWHBIE Jieca,
CMCIIAaHHBIE W IIUPOKOJUCTBEHHBIC Jieca, CTEIM, CaBaHHBI, IYCTHIHHM, TPOIMYECKHE Jieca,
BBICOKOTOpBs. KilMMaT, pacTUTEIbHBIN U KHUBOTHBI MUP OMOMOB CYIIIH.

CtpykTypa U (DYHKIHS >KHUBBIX CHUCTEM, OIEHKA WX PECYPCHOTO TOTEHIMAIa M OMOCHEpHBIX

byHKIMI

7.6

DKoJornyeckue KpU3UChl U MX NMpUYMHBL. Bo3zaelicTBue yenoBeka Ha Onocdepy. 3arps3HeHue
BO3JyIIHOM cpenpl. OXpaHa BO3ayXa. 3arpsi3HEHUE BOAHOM cpenbl. OXpaHa BOJHBIX PECYPCOB.
Pa3pymenne nousbsl. OXpaHa IOYBEHHBIX pecypcoB. M3MeHeHe kiuMmara.

AHTpPOIIOTEHHOE BO3JICHCTBUE HA PACTUTENBHBIA M KUBOTHBIM MHUp. OXpaHa pacTUTEIBHOTO U
AKHUBOTHOTO MHpa. OCHOBHBIE IPUHIUIIBI OXpaHbl MpUpoibl. KpacHbie kHUTH. Oc000 0XpaHseMble
npupoausie Tepputopun (OOIIT). boranuueckue cajpl U 300JI0THYECKUE TTAPKH.

OcCHOBHBIE TNPHUHLMIBI YCTONYMBOIO pa3BUTHsI YEIOBEUECTBA U MNpUpoAbl. PanmoHampHOE
IPUPOJIOTI0JIL30BAHHUE U COXpaHEHUE OMOJIOTMYECKOro pa3Ho00paszus 3eMin




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET






