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IMOSICHUTEJBbHAS 3AIIMCKA

IIporpamma 1o yueGuoMmy mpemmery "Buonorms” (nanee - Guonorus) Ha YpOBHE CpeHEro obmiero
obpazoBanus paspaboraHa Ha ocHOBe DejiepanbHOro 3aKOHa OT 29.12.2012 Ne 273-®3 «O6 obpaszoBanuH B
Poccuiickoit ®enepamuny, ®PIOC COO, Kommenmuu npenojasaHus y4eOHOro mpeamera «buonorus» u
OCHOBHBIX TIOJIOJKeHHH (enepansroit pabouel MporpaMMbl BOCITHTAHHA.

Vye6usiit npeamet «Buonorusy yriyOnEéHHOrO ypoBHS H3yHCHH (1011 xmacchl) SIBJISETCsA OQHUM H3
KOMIIOHEHTOB TIpeaMeTHoH obmactu «EcTecTBeHHO-HayuHBIE NpeaMeTh». COrnacHO MONOXKEHHIM droc
COO npodunsHEe yueOHBIE MpEAMETHI, H3yJaeMmble Ha YIIyONEHHOM YpOBHE, SBISIOTCA criocobom
mubdepennuammy  o6ydeHus HAa ypOBHE cpenHero oOmero 00pasoBaHMA M IIPU3BAHBL obecreynTh
NPEeMCTBEHHOCTE MKy OCHOBHBIM OOUIMM, CPEIHHM OOIIAM, CPEIHUM npo(eCCHOHATBHLIM U BBICIIMM
oGpasoBaHHEM. B TO ke Bpems KaXIBIA W3 3THX Y4eOHBIX NPEIMETOB JO/DKEH OBITH OPHEHTHPOBaH Ha
MIPHOPUTETHOE pEIIeHHe 00Pa30BaTENbHBIX, BOCIMTATEIBHBIX M Pa3sBHBAIOMMX 3ajad, CBA3AHHBIX C
npodopuenTanueii 06yJAIOUIEXCS i CTHMY/TMPOBAHWEM HHTEPECa K KOHKPETHOH obacTH Hay4HOTO 3HAHUA,
CBS3AHHOTO ¢ OHONIOTHEN, MEIMITMHOMN, SKOIOTHEHN, ICUXOJIOTHEH, CIIOPTOM UJIX BOGHHBEIM JIEJIOM.

IIporpamma no yyeGHOMY mpeamety "buonorma” ma€r mpeAcraBiIeHHE O IEMH U 3a1adaXx H3yueHHS
yuebHOro mpeamera «buosnorus» Ha yriyOn€HHOM YPOBHE, ONPEIEIACT obs3aTenbHOe (MHBapHAHTHOE)
IIPEIMETHOE COJEPIKAHHe, ero CTPYKTYPHPOBaHHE [0 pasfelnaM H TeMaM, pPaclpeleiCHHE IO Kiaccam,
PEKOMEH/IyeT MOCIEI0BATeIbHOCTE H3yYeHHs y4eOHOro Matepuana ¢ y4E€TOM MEKIPEJMETHBIX H
BHYTPHIPEAMETHBEIX CBSI3eH, JOTMKM y4eGHOro mpolecca, BO3DACTHBIX ocobenHocTed oOydarommxcs. B
mporpaMMe 1O GHOJIOTMH peaiu30BaH MPHHIMAI NPEEMCTBEHHOCTH C M3ydeHueM OHONOrMHM Ha YPOBHE
OCHOBHOTO 00mmero obpasoBaHus, Onarojaps 4eMy IPOCMATPUBAETCS HANPABIEHHOCTh HA IOCIEAyIOMmEee
pasBUTHE OMOJOTHYECKMX 3HAHHH, OPHEHTHPOBAHHBIX Ha (HOPMHPOBAHHE ECTECTBEHHO-HAYYHOTO
MHPOBO33PEHHS, SKOJIOTHYECKOTO MBIILIEHHUS, TIPE/ICTaBIeHu O 310pOBOM 00pase XH3HH, Ha BOCIUTAHUE
GepesKHOro OTHOIIEHHS K OKpYXKaromled NpHpoAHOH cpene. B mporpamMe mo OHONOrHHM Takke MOKa3aHbI
BO3MOXKHOCTH ydebHoro mpeamera «Buomnormsi» B peammsanun Tpebopanuit @I'OC COO k mnanupyeMbiM
JMYHOCTHEIM, METAIPEMETHBIM M TpPEIMETHBIM pe3yibrataM o0ydeHHs H B (OPMHPOBAHHM OCHOBHBIX
BH/I0B y4eOHO-TIO3HABATEILHOM IEATEHHOCTH 00yJaroIIUXCs 110 OCBOGHHIO COAEpXKaHMs OMOJIOrHYECKOro
o6pa3oBaHms Ha YPOBHE CpejIHero o0mero 00pa3oBaHusL.

VueGHbi mnpeaMer «DBHonorus» Ha ypoBHe cpenHero ofmero oOpasoBaHuA —3aBepiiaeT
fuonorngeckoe oOpa3OBaHME B IIKOJE ¥ OPHEHTHPOBAH HA pACIIMpEHME H YIIyONeHWe 3HaHWH
o6yyalomuxcss O JKHBOH HPHPOZAE, OCHOBAX MONEKYNAPHOW M KIETOYHOH OHOIOTHH, 9MOpHOTIOTHH |
OMONOrMHA Pa3BUTHSI, TEHETHKH, CEIEKIIHH, OMOTEXHOIOIHH, 3BOJIOLHOHHOTO YUEHHS H 3KOJIOIHH.

Usyuenue yueGHOro npeaMera «buonorus» Ha yriyOJIeHHOM YpOBHE OPHEHTHPOBAHO Ha IMOATOTOBKY
obyqaromuxcs K MOCIeAyioeMy MOMydeHHIo GHONOrHYecKoro 00pasoBaHHs B By3axX M OpPraHM3allHsX
cpennero mpodeccuoHanbHOro  obpasoBaHus. OcCHOBY €ro  COIEpiKaHHA  COCTaBJIAET — CHCTEMA
OUOIOrHUECKUX 3HAHUM, MOJYYEHHBIX IIPH M3YHYCHUH 00y4JatoIMMHUCs COOTBETCTBYIOIUX CHCTEMATHIECKUX
paszenoB GHONOrHE HA YpOBHE OCHOBHOTO obmero o6pasosanus, B 10-11 kiaccax 3TH 3HaHMS HOIYHAIOT
pasBuTHE. Tak, pacIIMpeHBl ¥ YIIyOieHBl OHONOrMYECKHE 3HAHMA O PACTEHMAX, KMBOTHBIX, rpubdax,
OaKTepHsx, OpraHM3Me 4YeloBeka, OOIMMX 3aKOHOMEPHOCTSX JKM3HH, JOIOIHHTEIBHO BKIIOYECHBI
OHONOTHYECKHE CBEJEHUS IPHKIAIHOTO M ITOMCKOBOIO XapakTepa, KOTOPBIE MOXKHO MCIIOJIB30BaTh Kak
OPHEHTHPBI /IS IIOCTIEAYIOMEro BbiOopa mpodeccuu. Bosamosxna Takske HHTErpanus 6HOTOrHYECKUX 3HAHHH
C COOTBETCTBYIONMIMMH 3HAHHAMH, [OJYYEHHBIMH OOYYAlOIIMMHCS TPH H3YYCHMH (HM3UKH, XHMHH,
reorpaduu ¥ MAaTEMaTHKH.

CrpykTypa mporpammsl 1o y4deGHomy mpeamery "buonorms" oTpakaer CHCTEMHO-YPOBHEBBIH H
SBOJIIONMOHHBIN MOAXO0/B! K H3y4yeHHto Ouonornn. CormacHO MM, H3y4aroTCd CBOHCTBA M 3aKOHOMEPHOCTH,
XapaKTepHBIE JUIS )KHBBIX CHCTEM PA3HOTO YPOBHS OpraHU3aliy, SBOJIOLMH OPraHMYeCcKOro Mupa Ha 3emie,
coxpaHeHust 6UOIOrHYecKoro pasHooopasus miarnersl. Tak, B 10 kracce u3yyaloTCs OCHOBBI MOJICKYJISIPHOR
M KJICTOYHOH OMONIOTHH, SMOPHOIOTHE H OHOIOIMH Pa3BHTHS, [€HETUKH M CENEKIMH, OMOTEXHOIOTHH U
CHHTETHYECKOH OMOJIOrMH, aKTYAIM3UPYIOTCS 3HaHHs ofydaromumxcs 1mo 6oTaHMKe, 300]I0THH, aHATOMHUH,
¢usnonoruu yenoeka. B 11 xyacce M3ydaroTcsl 3BOJIIOIMOHHOE YYCHHME, OCHOBbI KOJIOTMH U YYEHHE O
buochepe.

VyeGueii npenver «Buosormsy» npusBaH obecreduTh OCBOCHME OOyYaroIMMHCH OHOTOrHHYECKHX
TEOpHil U 3aKOHOB, WM/EH, MPUHIMIIOB ¥ TIPABHII, JISKAIIUX B OCHOBE COBPEMEHHOH €CTECTBEHHO-HAYYHOH
KapTHHEl MHUpA, 3HAHHH O CTPOEHHMH, MHOroobpasuu M OCOOEHHOCTAX KIETKH, OpraHu3Ma, MOIYJISLUH,
OMOLIEHO3a, JKOCHCTEMBI, O BBIJAIOIIMAXCS HAYYHBIX JOCTHIKEHHSX, COBPEMEHHBIX MCCJIEJOBAHHAX B
OHONIOrHH, NPHKIAIHBIX acmeKkTax Owmomoruyeckux 3HaHWH. Jlna pasBUTHA H NOANCpPKAaHHA HHTEpeca



obydaronmxcs K OHOIOTHH Hapsly CO 3HAYMTENbHBIM 00BEMOM TEOPETHYECKOTO MaTepHaia B COIMEPIKAHHH
IIporpaMMEI 110 OHOJIOTHY PEAYCMOTPEHO 3HAKOMCTBO C HCTOPHEH CTAHOBJICHHS W Pa3sBHUTHs TOW WIIM MHOH
obnacTH OHONOrMH, BKIAJOM OTEYECTBEHHBIX H 3apyOeKHBIX YYEHBIX B pCIICHHE BaKHEHIIHX
OHOJIOrHYECKHX M SKOJIOTHYECKHX TIPOOIIEM.

Ilens wu3yueHus ydeOHOro mpeavera «buonorus» Ha yrayOn€HHOM YypOBHE — OBJIGJICHHE
00y4JarOIUMICS 3HAHHAME O CTPYKTYPHO-()YHKIHOHAIBHON OpraHM3al(iy KHBBIX CHCTEM Pa3sHOTO paHra
nproGpeTeHre YMEHUH UCIONB30BaTh 3TH 3HaHUS B (OPMHUPOBaHMM MHTEpECa K ONpeenEHHON 00nacTH
npodecCHOHANLHON JIEATEIbHOCTH, CBi3aHHON ¢ Omonmormeid, umu K BHIOOpPY y4eOHOTO 3aBE/ICHHA IS
POJIOJKEHUA OHOIOTHYECKOro 00pa3oBaHusl.

JlocTHKeHHe ULend wu3ydeHHs ydeOHoro mpemmera «bumonorma» Ha yriayOn€HHOM YpOBHE
obecrnieyrBaeTCs pEIIeHHEM CIENYIOMMX 3a/1ay:

OCBOEHHE 00YJArOIIAMHACS CUCTEMEI OHOOTHYECKUX 3HaHMM: 00 OCHOBHBIX OHOJIOTHYECKHX TEOPHSIX,
KOHIIEIIMSX, THIIOTe3aX, 3aKOHaX, 3aKOHOMEPHOCTAX M IPaBHJIAX, COCTABIAIOIIMX COBPEMEHHYIO
ECTECTBEHHO-HAYYHYIO KAPTHHY MHpa; O CTPOSHHH, MHOro06pa3uu U 0COOEHHOCTSIX OGHOTOrHIECKHX CHCTEM
(kyeTKa, OpraHu3M, HOMyIIsAIAd, B, GHoreoneHos, buocdepa); 0 BEIAIOMMXCA OTKPHITHAX H COBPEMEHHBIX
HCCIIe/IOBaHUAX B OHONIOrHHy;

O3HaKOMJIEHME OOYdYalIUXCAd ¢ METOJaMH II03HAHHS JKHBOH IPUPOABL HCCIEN0BaTEIECKHMH
METO/IaMH OMOJIOTHYECKMX HayK (MOJIEKY/SIpHOM M KJIeTOuHOH Omosnorum, sMOpHONOTHH M GHONOTHM
Pa3BHUTHUS, TCHETHKH M CENEKIH, OHOTEXHOJIOMMHE H CHHTETHYECKOH OHOJIOrHH, NaNeoHTOIOIH:, SKOJIOTHH);
METOJIaMH CaMOCTOSTENBHOrO NPOBE/ICHUsI OMOTOTHYECKHX HCCIEe0BaHMH B 1ab0Oparopdd M B MPUpPOJE
(mabmoaeHue, H3MEPEHHE, SKCIIEPHMEHT, MOJICTTHPOBAHHUE);

oBnajieHre 00y4alOIIAMKCS YMEHUAMU: CAMOCTOATEIbHO HaXOJUTh, aHAIM3HPOBATh W HCIIOIb30BaTh
GHONIOrHYecKyl0 MH(DOpPMamuio; TONB30BAaThCS OHONOrMYECKOM TEPMHHOIOIHEM M CHMBOJIMKOM;
yCTAHABIMBATL CBSI3b MEXKIY Pa3BUTHEM OHONOTHM M COIMAIbHO-S5KOHOMHYECKMMH H OSKOJIOTHYECKHMH
npobIeMaMH YeI0BEYECTBA; OLCHHBATE MOCIEACTBHS CBOSH JIeATEIBHOCTH 10 OTHOLIEHHIO K OKpYyKarome
MPUPOJHON cpene, COOCTBEHHOMY 3/0POBBIO M 3[0POBBIO OKPYXKAIOIMX JHOAeH; 00OCHOBBIBATH H
cobmonaTs Mephl MpOQHIAKTHKH HHGEKIMOHHBIX 3a00NeBaHUii, IpaBuia [OBEJCHUS B MPHPOJE U
obecriedenus 0e30MacHOCTH COOCTBEHHOM JKHU3HEASATEIPHOCTH B UPE3BEYaHHEIX CHTYAUAX IPUPOIHOTO H
TEXHOTEHHOTO XapaKTepa; XapakTepH30BaTh COBPEMEHHBIE HayIHbIEe OTKPHITHA B 061acTu GHOIOTHY;

pasBuTHE Y 00yYAIOMMXCS HHTEIUIEKTYATbHBIX H TBOPYECKHX CIIOCOOHOCTEH B IpOLECcCe 3HAKOMCTBA
C BBIJAIONIMMHCS OTKPHITHSMH M COBPEMEHHBIMH HCC/IEIOBAaHMSIME B OHOJIOIMH, DPENIAEMBIMH €i0
npobieMaMHi, METOHONOrHeld  OGHOJIOrMYEeCKOro  MCCIAEJOBaHMA, NPOBEACHHSA IKCIIEPUMEHTATBHBIX
HCCIIe/IOBAHHUH, perenns OHONIOrHYeCKIX 3a/1a4, MOJICIIMPOBAHUS OHOTOTHYECKHX 0OBEKTOB | MPOLECCOB;

BOCIHTAHHE Yy 00YJAIOMUXCs IEHHOCTHOIO OTHOIIEHMS K XUBOH IPUPOJIE B LIEJIOM H K OT/ACIBHEIM €€
06beKTaM H ABICHHAM; (OPMHPOBAHHE 3KOJIOIHYECKOM, FEHETHYECKOH IpaMOTHOCTH, oOmIeHd KymbTypsl
MIOBEJICHHUS B IPHPOJIE; HHTETPAIlHA €CTECTBEHHO-HAYYHBIX 3HAHHM;

npuobperenne OOyJarOIIMMHCS  KOMIIETEHTHOCTH B  DalMOHATBHOM  PHPOJONOIE30BaHHH
(cobmonenre NpaBhi TOBEACHWs B IPUPOJE, OXPAHBI BHJOB, 3KOcHCTeM, OHOC(epsl), COXpaHeHHH
COOCTBEHHOTO 3/I0POBbA ¥ 3/0POBbs OKPYKAOIIKX JIH0EH (cobmonenns Mep npoduIakTHKH 3a00eBaHuiH,
obecriegenre 6e30MACHOCTH JKM3HEJEATETHHOCTH B  4Ype3BBIYAHHBIX CHTYallMsX [PHUPOJHOIO H
TEXHOTEHHOI0 XapakTepa) Ha OCHOBE HCIIONIG30BaHHUSA GHOTOrHYECKHX 3HAHWI M yMEHHH B MOBCEAHEBHOH
KU3HU;

CO3JaHMe YCIOBHH IUIi OCO3HAHHOTO BHIOOpa OOYYAOIIMMECS HHIUBHIYaIbHON 00pa3oBaTeNbHOM
TPaeKTOPHH, CIOCOOCTBYIOMEH MocneayomeMy NpoecCHOHAIBPHOMY CaMOONIPEENICHHIO, B COOTBETCTBHH
C HHAUBHIYAJIEHBIMH HHTEPECAMH U NOTPEOHOCTAMH PErHOHA.

O6Iee YUCIIO YacOB, OTBEICHHBIX HA H3yYeHHe OHOJIOrHH Ha YITyONeHHOM yPOBHE CpelHEro 00mero
obpasoBanus, cocrasisier 204 gaca: B 10 xracce — 102 1aca (3 waca B Hezlemo), B 11 kinacce — 102 gaca (3
Yaca B HEJENO).

OT160op OpraHu3alMoOHHLIX (OPM, METOIOB B CPEACTB 00y4eHHsA OHOMOTHH OCYIIECTBIACTCA ¢ YIETOM
crienU(MKA €ro COJAEPKAHHS ¥ HANPABICHHOCTH Ha NPOMOJDKEHHE OHONOrHYIecKoro oOpasoBaHHs B
OpraHU3AaIMsIX CPETHETO MPO(eCcCHOHATEHOrO ¥ BEICIIEro 00pa3oBaHHsL.

Ob6sa3arensHEIM yenoBueM Ipu 00ydenun 6HOMOruM Ha yriayOn€HHOM ypOBHE SBIISETCS IPOBEJICHHE
naGopaTopHBIX M MpakTadeckux pabor. Taxke ydacTHe OOyYarOIMXCs B BBIIOMHCHHH NPOCKTHBIX H
yueGHO-HCCIIe0BATENBCKIX paboT, TeMaTHKa KOTOPHIX ONpENENSeTCs yYUTENeM Ha OCHOBE HMEIOMHXCHA
MaTepHATbHO-TEXHHYECKHX PECYPCOB ¥ MECTHBIX MIPUPOIHBIX YCIOBHM.



COJIEPKAHUE OBYYEHMA
10 KJIACC

Cojlep/kaHue [POrpaMMBbl, BBIACNEHHOE KYpCuéom, He BXOOUT B IPOBEPKY rocyJ1apcTBEHHOM
urorosoi arrectanuu (I'MA).

Tema 1. buosorns kak Hayka

CoBpeMeHHas OWONOrWs — KOMIUIGKCHas Hayka. KpaTkas HCTOpUS —pasBUTHS Buonorun.
Buonornueckue HaykKd H H3ydaemble UMH 1poOiemsl. PyHIaMEHTaIbHBIC, NPHKIANHBIC M IOHCKOBBIE
Hay4HBIe UCCIIE/IOBAHHS B OMOJIOTHH.

3nauenue OWONOTHH B (OPMHPOBAHHM COBPEMEHHOH ECTECTBEHHO-HAYYHOH KapTHHBI MHpA.
IIpodeccun, cpszaHHble ¢ Ouonormeli. 3HaueHne OHONOTHHM B NPAKTHHECKOH JAEATENBHOCTH HelOBeKa:
MEeMI[HHE, CENBCKOM XO03SHCTRE, IIPOMBIIUIEHHOCTH, OXPaHe HPHUPOJIBL.

JlemoncTpanuu

IToprpeTsr: Apucrotens, Teodpact, K. Jlunne#, K. b. Jlamapk, Y. Mapeun, Y. I'apgeii, . Menueins,
B. U. Bepuanckuii, W. II. ITaBnos, K. M. Meunukos, H. . Basunos, H. B. Tumodeen-Pecosckuit, k.
Yorcon, ®. Kpux, [I. K. bensges.

Tabmums! 1 cxeMsl: «CBA3b OMOIOTHH C APYrAMA HaykaMu», «CucreMa OHOTOTHIECCKUX HAYK ).

Tema 2. ’KuBble CHCTEMBI H HX H3Y4Y€HHE

JKuBBle cHCTEMBI Kak mpeaMeT u3ydeHuss Owonoruu. CBoiicTBa JKUBBIX CHCTEM: €JIMHCTBO
XMMHYECKOTO COCTaBa, MUCKPETHOCTH M IEJOCTHOCTh, CJIOKHOCTH M YHNOPAAOYEHHOCTH CTPYKTYPBI,
OTKPBITOCTh, CAMOOPTaHU3aINsl, CAMOBOCIIPOU3BE/ICHHE, Pa3PaXKUMOCTh, H3MEHIMBOCTD, POCT U Pa3BUTHE.

VPOBHHE OpTaHM3AIMH JKMBBIX CHCTEM: MOJIEKYNSAPHBIA, KIETOUHBIA, TKAHEBBIA, OpraHM3MEHHBIA,
OMYJ/IIIMOHHO-BU/IOBO#, SKOCHCTEMHBIH (61oreoneHoTHYeCKuH ), OuocdepHbii. TIporeccs!, mpoucxoasmmue
B KUBBIX cucTeMax. OCHOBHbIE NPH3HAKK KHBOro. JKu3Hb Kak (opma cymecTsoBanus marepud. Haykw,
H3y4arollue )KUBEIe CHCTEMBI Ha Pa3HBIX YPOBHIX OpraHu3aliH.

U3yuenne ®uBBIX cucTeM. MeTos! Guonornyeckoi nayku. Habmronenne, H3MEpeHHE, IKCIEPUMEHT,
cHCTeMaTH3alus, McTaaHamu3. [IOHATHE O 3aBHCAMOM W HesaBHCHMOH mnepemenHo#. [lmanupoBaHue
skcrepumenTa. IlocTaHoBka u mpoBepka rumores. Hymesas runoresa. [lomsarwe BeiGopkH - ed
mocToBepHOCTh. Paszbpoc B Gmonormyeckux naHHbIX. OLEHKA JOCTOBEPHOCTH NONYYEHHBIX PE3YIHTATOB.
[IpHYMHBI HCKAKEHHUS PE3YIbTaTOB dKCIepUuMEeHTa, [[0HATHE CTATHCTHUECKOTO TeCTA.

JemMoHCcTpanuu

Tabmuus! u cxeMmsl: «OCHOBHBIE MPH3HAKH KU3HUY», «BHOIOTHYECKHE CHCTEMBI, «CBoiicTBa KHMBOH
MaTrepuuy, «YpOBHM OPraHU3aliH KUBOM IPHPOIB!», «CTpOeHHE KUBOTHON KIETKUY, « TKaHH XHBOTHBIX),
«CHCTEMBI OPraHOB 4eJI0BEYECKOro opranusmay, «buoreonenos», «brnochepar, «MeToas! H3ydeHUs KUBOH
HPUPOJIBIY.

O6opynosanue: naboparopHoe o0OOpyIOBaHHE JUIsl TIPOBeNeHHS HAOMOASHHUH, W3MEpEeHHUH,
IKCIIEPUMEHTOB.

IIpakrugeckasi padora «/crnons30BaHyie pasIHYHBIX METO/IOB IIPH H3YYEHHH KUBBIX CHCTEM .

Tema 3. buoJsorust KJIeTKH

Knerka — cTpykTypHO-GyHKIMOHAIbHAA eJUHUIA XKUBOTO. VicTopus oTKphiTHS KiueTkd. PaGorsr P.
I'yka, A. Jlepenryka. Knerounas teopus (T. IlIsann, M. [llnefinen, P. Bupxos). OcHOBHBEIE MONOKEHHL
COBPEMEHHOMH KJIETOYHOH TEOPHH.

MeTo/sl MOJIEKYISpHOH M KIETOUHON GHOJIOTHH: MHKPOCKOIMS, Xpomarorpadus, saektpodopes,
METOJI MEHYEHBIX aroMoB, Au(epeHInaIbHOe UEHTPU(YTHpOBaHHe, KyIbTHBHPOBAHUE KIETOK. H3yuenue
(uxcuposannbix kiemox. INEKTPOHHAs MHKpockonus. Kougokanvnas mukpockonus. Bumanvroe
(npusicusHenHoe) usyveHue Kiemox.

JdemoncTpaumn

IMoprpetst: P. I'yk, A. Jleenryk, T. [1IBarn, M. I1lneiinen, P. Bupxos, K. M. bap.

Tabmuier # cxembl: «CBETOBOM MHKPOCKOIY, «DIEKTPOHHBIH MHKpockony, «McTopus pasBHTHAA
METOOOB MHKpOCKOHHH ».

OGopynoBanue: CBETOBOH  MMKPOCKOI, MHMKDPONpPENaparbl pPacTHTEIBHBIX, JKMBOTHBIX H
GakTepraTbHBIX KIETOK.

IpakTHueckas paGora «/syueHne MeTOOB KIeTOuHOM Gruonorun (xpomarorpadus, sneKTpodopes,
muddepenumanpHoe ueHTpUdyruposanue, [1LIP)».



Tema 4. Xumugeckasi OpraHu3anus KIeTKH

XUMUYECKHM COCTaB KJIETKH. Makpo-, MHKpO- M YJIbTpaMHKpodieMeHTh. Bojma u e€ poab Kak
PacTBOPHTEIS, PeareHTa, ydacTHe B CTPYKTYPHPOBAaHHH KIIETKH, TEILIOPETyJIaiud. MuHepalbHble BEIecTBa
KIeTKH, uX Ouosioruyeckas posb. Posib KaTHOHOB M aHHOHOB B KIIETKE.

Opranudeckue BelecTBa KJIETKH. buomoruueckue momumepsl. bemkun. AMHHOKHMCIIOTHBIH COCTaB
6enkoB. Ctpykrypsl GenkoBoil monekynbl. [lepBuunas cTpykrypa Oeika, menTHaHas cBa3b. Bropudnas,
TpeTH4YHas, dYeTBepTW9Has CTPYyKTyphlL Jlenatypamus. Cso#ictBa 6GenkoB. Kiaccmbuxanus OGemkos.
Buonoruueckue Gynxiuu 6enkoB. [lpuonsi.

Vrnesoasl, MoHOCaXapuel, AMCaXapuabl, OJHrocaxapuasl | monucaxapuasl, OO an cTpoeHus
1 (pu3MKO-XUMHUYECKHE CBOMCTBA yIIeBOJ0B. bronornueckue QyHKIUH YTIEBOIOB.

JIumuael,  ['mapodunsno-ruapodobHble  cBodicTBa. KiaccHpukauus JUNAAOB. TpUIIIMIIEPHIBI,
dochonumuael, Bocky, crepounsl. buonorudeckue dyskumyu yunuaos. Obmue csoiicTBa OHONIOrHYECKHX
MeMOpaH — TeKy4ecThb, CIIOCOOHOCTh K CaMO3aMBIKaHHUIO, IIOIYIPOHHIIAEMOCTb.

Hyxneunoseie kucnotel. JIHK u PHK. Crpoenue HyknenHoBbix kucioT. Hykneorunsr Ilpuaimn
xkommementapaoctu. Ilpasuno Yapradda. Crpyxrypa JHK — nBoitmas cnmpans. MecTOHaXOXICHUE H
ouonornveckre pyukiuun JJTHK. Bunsr PHK. Oyakmun PHK B kinerke.

Crpoenune monekynsl AT®. Makposprudeckue cBs3u B Moliekyine AT®. buonoruueckue GpyHKIuu
AT®. BoccraHoBNeHHbIE NEPEHOCUUKH, UX (QYHKIHHU B KIeTKe. /pyeue nykaeosuompugocpamer (HTD).
Cexsenupopanne JJHK. Memoowi eenomuru, mpanckpunmomuku, npomeomMuKiy.

CrpykrypHas Owonorums: OHoxummudueckwe W OmodH3MYecKkHWe HCCIEIOBaHHS COCTaBa M
IIPOCTPAHCTBEHHOH CTPYKTYphl GHOMonekyn. Mooenuposanue cmpykmypbl U Gyukyui 6uoMonexyn u ux
komnaexco6. Komnviomepnvitl Ousain u opeanuyeckuti curmes 6UOMONEKYN U UX HERPUPOOHLIX AHAN0208.

JdeMoHCTpanun

[Moprpertsr: JI. ITonunr, k. Yorcon, @. Kpuk, M. Yunkunc, P. @pankman, ®@. Canrep, C. [Ipysusnep.

Juarpammer: «PacripefeneHne XMMHYECKHX 3JIEMEHTOB B HEXMBOM mpupojie», «Pacmpeznenenue
XHMHYECKUX JJIEMEHTOB B JKABOH HMPUPOEY.

Tabmuner u cxemsl: «llepuonudeckas Tabnmuia XUMHYECKUX 3IEMEHTOB», «CTpPOCHHE MOJIEKYJIEI
BOJIBIY, «BemecTsa B cocraBe opranu3moBy», «Crpoenume Monekynsl Oenkay, «CTpykTypsl OelkoBOH
MOJIeKyYIbI», «CTpoeHHe MOJIEKYJ YIIIeBOA0BY», «CTpoeHHE MONEKYI THIUA0BY, «HyKnenHoBbIE KACIOTEIY,
«Crpoerue Monekyisl ATD».

O6opynoBanue: XUMUYecKas 1nocyzaa u odopynoBaHue.

JlaGopaTopuas paGora «O0HapyxeHHe O€IKOB C MOMOINBIO KAYECTBEHHBIX PEaKITHii».

JlaGopaTopHas pabora «/ccnenoBanue HyKIEHHOBBIX KHCIIOT, BBIJENEHHBIX H3 KJIETOK Pa3/IAYHBIX
OpTaHHU3MOBY.

Tema S, Crpoenne u pyHKIHE KISTKH

THIBI KIETOK: dyKapuoTHYecKas ¥ npokapuoriueckas. CTpyKTypHO-byHKIHOHAIBHBIE 00pa3oBaHus
KJIETKH.

Crpoenue nmpokapuoTudyeckoit knerku. Kierounas crenka 6akrepuit 1 apxeif. OCOOEHHOCTH CTPOEHHUS
rerepoTpodHOM H aBTOTPODHON MPOKAPHOTHYECKUX KJIETOK., MeCTO M posb NPOKapHoT B GHOIEHO3aX.

Crpoenrie ¥ (YHKIMOHHPOBaHHE SyKapHOTH4YeckKod Kiuerku. Ilmasmarnmueckas wmemOpana
(mmasmanemma). CTpykTypa miasMatHdeckod MemOpaHsl. TpaHCHOPT BEIECTB 4Yepe3 IUIa3MaTHIeCKyro
memOpany: naccuBHbIM (muddysusa, obmeruéunas auddysus), aKTUBHBIM (TEPBUYHBIA W BTOPUYHEI
aKTHBHEIH Tpancnopt). ITomynporunaeMocts MeMOpansl. PaboTa HaTpuii-KanueBoro Hacoca. DHIOLHTO3:
nuHOLMTO3, (aromuros. Dx3zomuro3. Kierounmas crenka. CTpykTypa W (QYHKIMH KICTOYHOH CTEHKH
pacTeHui, rpubos.

[luroriasma.  Llurozoms.  [lurockemer.  JIBmkenume  nuromitasMel.  OpraHoMabsl — KIICTKH.
OnaomeMOpaHHble OPraHOU/B! KieTku: sHpomnasmarudeckas cets (OI1C), anmapar I'onbkH, TH30COMBIL,
uX cTpoeHre W (yHKuHH. B3aUMOCBs3b 0JHOMEMOPaHHBIX OPraHOMIOB KIeTKH. CTpOeHHe IPaHyJIIpHOrO
peruxyiayma. Mexanusm nanpaenenus 6eaxoé ¢ SIIC. Cuntes pacTBOpUMBIX OenkoB. CHHTE3 KIICTOYHBIX
MeMmOpan. I'nankuit (arpaHyiIspHBIR) SHAOIIa3Martideckuil petukymym. CexperopHas (yHKIHS anmapara
Tonsmxu. Moouguxayus 6benxos ¢ annapame I'onvosicu. Copmuposka beaxos 6 annapame I onvb0dicu.
Tpancnopr BelnecTs B KiteTke. Bakyonu pactutensHbx kiaeTok. Kierounsni cox. Typrop.

[TosTyaBTOHOMHBIE OPraHOMALI KIETKH: MATOXOHAPHH, INIACTHALL [Ipoucxodicdenue Mumoxonopuil u
miacmud. Cumbuozenes (K.C. Mepexckosckut, JI. Mapzynuc). Ctpoerne u (QyHKIHMH MHTOXOHAPHH H



mactaz. [lepBHYHBIE, BTOPHYHBIE U CJIOKHBIE IUIACTH/IBI (POTOCHHTE3UPYIOMMX SyKapHOT. XJIOPOMIACTEI,
XPOMOILIACTHI, JIEHKOILTACTHI BRICIIMX PACTEHUH.

HememGpauneie opranouasl xierku CtpoeHnme H (QyHKIME HEMeMOPAHHBIX OPraHOMIOB KICTKH.
PuGocomsl. ITpomexcymounsvie uiamenmvl. MUKPOQHIAMEHTEL ~ AKMUHOBbIE  MUKPODUIAMENMDL.
Mbleunsle KIeTKH. Axmunogule Komnonenmvl Hemwbiuieynvix kiemox. Mukpotpybouku. Kierounstit
nentp. CTPOEHHE ¥ JBHKEHHE KIYTHKOB H pecHudek. Mukporpybouxu uuromnnasmst Lentpuons. beaxy,
accoyuuposantsle ¢ MUKpoguiamenmamu u Mukpompybouxamu. Momoprele 6enxu.

Snpo. OGomnouka smpa, XPOMATHH, KapHOIIasMa, SAPBINKH, MX CTpOeHHE M (YHKIMH. SInepHbi
GeJIKOBBI MaTpHKC. IIpOCTpaHCTBEHHOE PACIIONOKEHHE XPOMOCOM B MHTephasHOM siape. Jyxpomamun u
zemepoxpomamun. Benkd XpomaTuHa — THCTOHBL JJunamuxa sdeproil oborouku 6 mumo3se. HOepHuiil
mpancnopm.

Knerounsie Bikmouerus. CpaBHHTE/IbHAA XapaKkTEPHCTHKA KIETOK SYKapHOT (PacTUTEIbHOM,
KUBOTHOMN, rpUOHON).

JdemMoHCTpanuu

IToprpetsr: K.C. Mepexxosckuii, JI. Maprymuc.

Ta6muupr 1 cxemsl: «CTpoeHHE SyKapHOTHUeCKOH KineTku», «CTpoeHHE JMKHBOTHOH KIICTKHY,
«CTpoenne pacTHTENbHOM KiIeTKH», «CTpoeHHe MHTOXOHAPHHY, «SIapo», «CTpoeHne NPOKApHOTHYCCKOH
KJISTKH .

O6opynoBanue: CBETOBOH MHKPOCKON, MHKPOIpENaparbl PaCTHTEIbHBIX, JKHBOTHBIX KJICTOK,
MHKpOIpenaparsl 6akTepHaIbHEIX KIETOK.

JlaGoparopuas pabora «/3ydeHue CTpOEHHS KIETOK Pa3MYHbIX OPraHu3MOBY.

IpakTaueckas pabora «M3yyenune cBOHCTB KIETOUHOH MeMOpPaHEI».

JlaGopaTopuas pa6ora «VccnenoBanue M1a3MosIM3a U ICIIA3MONN3a B PACTHTE/bHBIX KISTKAX).

IMpakTuueckas pabora «M3ydeHue IBHIKEHHS [IUTOM/IA3MBI B PACTUTEIIBHBIX KIETKAX).

Tema 6. O0men BemecTB U NpeBpameHHe SHEPIHH B KIIETKe

ACCHMIIIAINS M THCCHMMIIAIMS — IBE CTOPOHBI MeTabom3ma. THibl 06MEHa BeIecTB: aBTOTPOGHbIH
1 rerepoTpodHbLi. YyacTHe KHCIOpoaa B 0OMEHHBIX Ipoleccax. DHEPreTHYecKoe 0OECICUCHHE KIICTKH:
npepamenne AT® B ob6MeHHBIX mponeccax. ®epMeHTATHBHBIH XapakTep peaKIMid KIETOYHOIO
metabonmmama. DepMeHTBI, WX CTpOeHHe, cBOiicTBa M MexaHu3M JefictBuia. Kodepments. Orymans
(hDepPMEHTOB OT HEOPraHWUYECKHX KAaTATM3aTOPOB. BelKu-akTHBATOPHI W GENKH-HHTHOUTOPEL. 3aBHCHMOCTH
CKOPOCTH (hepMEHTATHBHBIX PEAKIIHH OT pa3IUUHbLIX (HaKTOPOB.

TlepBHYHEIl CHHTE3 OPraHHYECKHX BEIIeCTB B KiIeTKe. POTOCHHTE3. AHOKCUZEHHbIU U OKCUEHHbIU
omocunmes y baxmepuii. Ceemocobuparoujue nuzmenmvl U NUSMeHMbl DeaKyuonHo20 yenmpa. Poib
XJOpOIIAcToB B mponecce porocuntesa. CperoBas u TemHoBasd (aspl. Pomoovixanue, Cs, Ci u CAM-
munvt  pomocunmesa. IlpomykTuBHOCTE (GoTocuHTe3a. BimsHue pasnuuHbIX (AKTOPOB Ha CKOPOCTH
torocunTesa. 3HaueHue GOTOCHHTE3A.

XemocunTes. Pasnoofpase  OpraHM3MOB-XEMOCHHTETHKOB:  HHUTpH(HUIMpyromme OakTepud,
KenezobakTepuy, cepobakTepuy, BOZOPOIHbIE ODaKTepHH. 3HaYEHUE XEMOCHHTE3A.,

AnaspoOHble opranu3Mbl. Bumel 6poxenns. [IpomyKThl OpOMKEHHS W MX HCIIOIB30BAHME YETIOBEKOM.
AHaspoOHBEIe MEKPOOPTaHU3MbI KaK 00BeKTE OMOTEXHOIOTHY M BO30yAuTENH OOIE3HEH.

AspobHble opraHu3Mbl. Jrtanmbl 3HepreTHdeckoro obmena. IloarorosurensHeli stam. [nmukomus —
OecKHCI0pOHOE pacieneHue IIIHOKO35L.

buonoruyeckoe OKHUCICHHE, MJIH KIETOYHOE JbIxaHue. Poimb MMTOXOHIpHE B IIpomeccax
6uosnorudyeckoro oxucnenus. lluxkmuueckwe peakiun. OxucamurensHoe (ochopunupoBanue. IHepus
Mmembparnozo epaduenma npomonos. Cunmes ATD: paboma npomonnosi ATP-cunmasu. llpenmymectsa
aspobHOro myTH 06MEHa BELIeCTB mepe aHaspoOHbM. D (OEeKTHBHOCTS SHEPreTHIECKOro oOMeHa.

JdemoHcTpannu

IMoprperst: k. Ipuctiu, K. A. Tumupsizes, C. H. Bunorpaackuii, B. A. Drrensrapar, I1. Murtgens,
I". A. 3aBap3uH.

Tabmuuer u cxemsl: «DoTocuHTE3», «DHepreTuyeckuii obmen», «bmocunres Genxay», «Crpoenue
bepMmenTay, «XeMOCUHTESY.

OOGopyzmoBanue: CBETOBOM MHKpOCKOMN, 000pynoBaHME JUIs TNPHTOTOB/ICHHS IOCTOSHHBIX H
BPEMEHHBIX MHKPOITPENapaToB.

JlabopaTopnas padora «l3yueHne KaTaTuTHUECKOH aKTUBHOCTH (DEpPMEHTOB (Ha IIpUMeEpPE aMHIa3sl
WJTH KaTaJIa3bl)).



JlaGoparopnasi pabora «/3yuenue (EepMEHTATHBHOIO pACIIEILIEHHA IIEPOKCHIA BOAOpOJIa B
PaCTHTEIBHBIX U XKUBOTHBIX KIETKAX.

JlaGoparopuas pa6ora «CpaBHeHue mpoiueccoB GOTOCHHTE3a B XEMOCHHTE3a).

Jla6oparopuas pa6ora «CpaBHEeHHE MPOLECCOB OPOKEHUS H JILIXAHUSY.

Tema 7. HacaeacreenHasi HHGopManus H peajiH3anus e€ B KIeTKe

Peakupu MaTpH4HOrO cHHTe3a. [IpHHIMI KOMIJIEMEHTapHOCTH B pPeaKIHMAX MaTpHYHOIO CHHTE3a.
Peanmuzanus HacnencTBeHHOM wuHGbopMmanuu. ['eHeTHdeckwi Ko, €ro cBOMCTBAa. TpaHCKpHOIHA —
marpuunbli cuHTe3 PHK. TIpHHIMIIEI TpPaHCKPUIIIMH: KOMILUIEMEHTAPHOCTb, aHTHIIAPAIIEIBHOCTS,
acummetpuanocTh. Cospesanue mampuunvix PHK 6 syxapuomuueckou kiemxe. Hexooupyoujue PHK.

Tparcisimus u €€ sramsl. Yuactue tpadcnopTHelx PHK B 6uocunTese Genxa. Ycimosusa OuocHHTE3a
6enka. Koguposanue aMuHOKHCIOT. Pob pubocom B GHocHHTE3e Oernka.

Coepemennvie npedcmasnerus 0 cmpoenuy 2enog, OpraHusaiys reHoMa y IPOKapHOT H 3YKapHoT.
Peryisiiis akTHBHOCTH T'€HOB Y mpokapuoT. ['mmoresa omnepona (@. Xako6, XK. Mano). Monrexynapuuvie
MeXaHUu3Mbl IKCApeccuu 2eHos8 y sykapuom. Porv xpomamuua 6 pezynsyuu paﬁombz 2enos. Perymsmus
oOMeHHBIX TTponieccoB B kiIeTke. KiieTounsrit romeocras.

Bupychl — HekiIeTouHble GopMbl XKuU3HA U obymratHble napa3uThl. CTpOEHHE MPOCTBIX M CIOMKHBIX
BHUPYCOB, PpeTpoBHpycoB, OakrepuodaroB. JKusuwennwii yukn JHK-codepacawux eupycos, PHK-
cooepacawjux eupycos, baxmepuogazos. Obpamuas mpancKkpunyus, pesepmasa, uHmezpasa.

Bupycusie 3aboneBanus duenoBeka, xuBOTHEIX, pacTeHui. CIIM]J], COVID-19, counamsueie u
MEIMITHHCKIE TPOOIEMBL.

Buoungopmamuka: unmezpayus u aunaius boavuwux maccusos («bigdata») cmpyxmyphuix
buonoeuveckux oannvix. Hanomexnonozuu 6 6uonoeuu u meouyune. Ilpocpammupyemoie @ynxyuu benxos.
Crnocobvl 0ocmagiu N1ekapcme.

JemoHcTpanuu

[Toprpetsr: H. K. Konsuos, /1. Y. iBanoBckuii.

Tabmune! u cxemsl: «BrocunTes Genkay, «[ enerryaeckuit kom», «Bupycer», «baxreprodaruy.

IMpakTiyeckas padora «Co3aHue MOJEIH BHpYyCay.

Tema 8. AKuszHeHHBIH NUKI KIETKH

Knerounsii nuki, ero mepwomsl u perymsanus. Martepdasa u muto3. OcoGeHHOCTH MPOLECCOB,
npoTekarolux B wHTepdase. [ToaroroBka KIeTKH K jeneHHI0. [IpecHHTeTHYECKHH (ITOCTMHTOTHYECKHH),
CHHTETHYECKHH ¥ MOCTCHHTETHIECKUH (IIPEMUTOTHYECKHH) TEPUOIBI HHTEP(a3bL.

Marpuunsii cunres JHK — perumuxamus. Ilpunmmner permkamuu JHK: xomriemeHTapHOCTD,
[IOyKOHCEPBATHBHBI CHHTE3, aHTHHapaielbHOCTh. Mexanusm pemymkamuu JIHK.  Xpomocomsr
Crpoenne xpomocoM. TeroMeps! i TertoMepasza. XpOMOCOMHBIH Ha0Op KJIETKH — KapuOTHIL. JIATUION THEL 1
raryIouHEM HaGope! XpoMocoM. I'omMonoraunbie XpoMoCcoMEL [10710BEIE XPOMOCOMEL.

Jlenenue KIeTKH — MuTO3. CTajmu MHTO3a M IPOHCXOAAINIME B HHX HpOLECChL [HIBI MHTO3A.
KapuokuHe3 ¥ HHTOKKAHES. bHONOrHYeckoe 3Ha9eHHE MATO3a.

PeryJisinust MUTOTHYECKOrO KA KIeTKH. [IporpaMmmupyemas KieTodHas rubeis — aromnTos.

Krmerounoe sapo, XpoMOCOMBI, (YHKUMOHAIbHA® TIeHOMHKa, Mexanusmol nponugepayuu,
Oughpepenyuposky, cmapenus u eubenu knemok. «LJugposas xnemxay — buoungopmamuveckue mooenu
@DYHKYUOHUPOBAHUA KIIEMKU.

HdemMoHcTpanun

Tabnuusl 1 cxeMbl: «Ku3HEHHBIA MUK KIeTKH», «Muto3», «CTpoeHre XpoMocom», «Penmukarus
JIHK »,

O6opy/i0BaHue: CBETOBOM MEKPOCKOII, MAKpoIpenaparTsl: «MHTO3 B KJIETKaX KOPEIIKa JIyKa.

JlaGopaTopHas paGora «/3ydeHre XxpoMocoM Ha FOTOBBIX MHKpOIIpenapaTax».

JlaGopaTopuas paGora «HabOmonenne MuTO3a B KIETKaX KOHYMKA KOpemKa Jyka (Ha IOTOBBIX
MHUKpOIIpenapaTax)».

Tema 9. Crpoenune n GyHKIHH OPraHH3IMOB

buonoruyeckoe pazHooOpaswe opranu3MoB. OIHOKJIETOYHBIE, KOJOHHWATbHBIE, MHOIOKIETOYHBIE
OpPraHU3MBEL

OcoGeHHOCTH CTPOEHHS M JKH3HEJEeATeNHFHOCTH OJHOKIETOYHBIX OpraHu3MOB. bakTepum, apxew,
OJIHOKJICTOYHEIE IPHOBI, OTHOKIICTOYHEIE BOJIOPOCIIH, ApyTrre NpoTrucThl. KononnalsHble OpraHu3MBl.

B3auMocBs3b YacTeil MHOTOKJIETOYHOTO OpraHu3Ma. TkaHH, opraHel ¥ CHCTeMbl opraHos. Opranusm
Kak equHoe 1enoe. 'omeoctas.



Txaan pacTeHMil. THIBI pacTHTENHHBIX TKaHed: oOpasoBarelnbHas, NOKPOBHAf, MpPOBOJAIIAL,
ocHOBHas, Mexanudeckas. OcoGeHHOCTH CTpOeHNs, (yHKIMI ¥ PACIIONOKEHHS TKaHEH B OpraHax pacTeHHH.

TkaHM >KMBOTHBIX M 4YEJNOBEKa. THIBI JKMBOTHBIX TKaHEH: OSIHTENHAIbHAs, COCAMHHUTEIbHAd,
MplmeyHas, HepsHas, OcoGeHHOCTH cTpoeHHUs, QYHKIMM U PaclonoXeHus TKaHel B OpraHax KMBOTHBIX H
YeJI0BEKa.

Oprausl. BereTaruBHbIE U T€HEPATUBHEIE OPTaHbl pacTeHuid. OpraHbl H CHCTEMBI OPraHOB KHUBOTHBIX
u genoseka. OYHKIME OPraHoB U CUCTEM OPraHoB.

Onopa Tena opranusmoB. Kapkac pacrenuit. CKeneTsl OJHOKIECTOYHBIX H MHOIOKIETOYHBIX
skuBOTHBIX. Hapy kbt 1 BHYTpeHHMH cKeneT. CTPOSHHE 1 THIIBI COEMHEHHAS KOCTEeH.

JIBrOKeHHe OpraHM3MOB. JIBH)KEHHE OJHOKJICTOYHBIX OpPraHH3MOB: amEOoMIHOE, IKTYTHKOBOE,
pecHmuHOe. JIBUKEHHE MHOTOKIETOUHBIX PACTEHWil: TPONM3MBI M HACTHH. JIBHXKCHHE MHOTOKIETOYHBIX
JKMBOTHBIX U YETOBEKA: Mblmeuras cuctema. Peduexc. CkeneTHbIe MBIMIIIEI M X paboTa.

ITuTasre oprasu3MoB. [lormoiieHne BOIBL, YTIEKHCIOro ra3a H MHHEPAJIBHEIX BEIECTB PACTCHHAMH.
[luTanWe >KUBOTHHIX. BHYTPHIOJOCTHOE M BHYTPHKIETOUYHOE IHINeBapeHue. [luTaHue M03BOHOYHBIX
KUBOTHBIX. OTHETBI MHIEBAPUTEIBHOrO TpakTa. [IHmeBapuTenbHble Kenessl. [InimeBapuTensHas cucTeMa
yeJoBeKa.

Jleixagme opraHu3MmoB. Jlpixanme pacTeHud. JlpIxaume JKMBOTHBIX. J[luddysus rasos uepes
noBepXHOCTh KieTku. Kosknoe jasixaHue. JlprxaTenbHas nmoBepXHOCTh. JKabepHoe u n€rodHoe IbIXaHHE.
JlpIXxaHue II03BOHOYHBIX JKHBOTHBIX M YEJIOBEKA. OBOJIONHMOHHOE YCIOKHECHHE CTPOCHHS JIETKHMX
IIO3BOHOYHBIX JKHBOTHBIX. JlpIXateiabHasd cUCTeMa 4eroBeka. MexaHusMm BEHTHISIHH JIETKUX Yy NOTHIL H
MJIEKOTIHTAIONMX. Perysiuus apixanus. JlpxarenbHbpie 00bEMEL

TpaHCIIOPT BEmECTB y OPraHW3MOB. TpPaHCIIOPTHBIC CHCTEMbI PacTeHMH. TpaHCIOPT BEIIECTB Y
XUBOTHEIX. KpoBeHocHas cuctema u e€ opraHsl. KpoBeHOCHas cHCTEMa MO3BOHOYHBIX JKHBOTHBIX H
genoseka. Cep/iue, KPOBEHOCHBIE COCYIBI W KpoBb. Kpyru kpoBooGpanienus. DBOMONMOHHEIE YCIOXHEHUS
CTPOEHHSI KPOBEHOCHOM CHCTEMEI MO3BOHOYHBIX KUBOTHBIX. PaboTa cepia u e€ perynsius.

Briienenne y opraHuM3MoB. Beiienenwe y pactenuil. Boinenenne y xuBOTHBIX. COKpaTHTENbHEBIE
pakyosu. Oprassl BeuieieHus. QUIbTpanus, cekpenus U 06paTHOe BCACHIBAHHE KaK MEXaHU3MBI PabOTHI
opraHoB BeiiejeHus. CBs3b MMONOCTH TeNa ¢ KPOBEHOCHOH M BBIEIUTENBbHOM cucTeMamu. BeiieneHue y
I103BOHOYHBIX JKMBOTHBIX M yenoBeka. [Touku. Crpoenue u (yHknuonuposanue Hedpona. Obpasopanue
MOYH Y YeJIOBeKa.

3amura y OpPraHu3MOB. 3aliMTa y OAHOKJIETOYHHIX OpraHu3MoB. Crnopbl OakrTepuii H IMCTHI
npoctedmx. 3amura y MHOTokneTouHbX pactenuid. Kyrukyma. CpencTsa macCHBHOM M XHMHYECKOH
3amuTh. QUTOHIIHIEIL.

3amuTa Y MHOTOKJIETOYHBIX JKHBOTHBIX. IIOKPOBBI M MX IIPOM3BOJHBIE. 3allUTa OpPraHM3Ma OT
Gonesned. MMmyHHas cucrema yenoBeka, KIIeTOYHBI M T'yMOpPaIbHBIH MMMyHHMTET. BpokIEHHBIH H
nproOpeTEHHBIH crienuduueckuii uMMyHHTeT. TeopHs KIOHAIBHO-ceIeKTHBHOTO uMMyHHTeTa (I1. Dpnux,
®. M. Bepuer, C. Tonerasa). BocriamuTenbHble OTBETHl OpraHu3MOB. Poilb BpOXKIEHHOrO MMMYHHTETA B
pa3BUTHH CHCTEMHBIX 3a00s1eBaHui.

PazgpaxumocTh u peryisiuus y opraHu3moB. PasnpaxumocTs Yy ONHOKIETOYHBIX OpraHM3MOB.
Takcucel. PasapakuMocTh B perysisius y pacTeHuil. PocToBbIe BelIECTBA U HX 3HAYEHHE.

HepBras cuctema u pedrekTopHas perynsius y >KMBOTHRIX. HepBHas cucremMa u €€ OTJAEINBL
OBOMIONHOHHOE YCIO)KHEHWE CTPOSHHA HEPBHOM CHCTEMBI y JKHMBOTHBIX. OT/AENbI TOJOBHOIO MO3ra
I03BOHOYHBIX JKHBOTHBIX. Peduiexc u pedekropHas ayra. be3yclioBHEIE H yCIOBHBIE PeIICKCHL.

['ymopanbHas peryisiuds W SHIOKPHHHAS CHCTeMa JKHBOTHBIX M 4ernoBeka. JKese3bl SHIOKPHHHOM
cucTeMBl B HMX TropMmoHbL [lelictBue ropmoHOB. B3ammocBsf3p HEPBHOM M D3HIOKPDHHHOH CHCTEM.
'unoranaMo-runodu3apHas CUCTEMa.

JdemoncTpauuu

IMoprper: U. I1. [1aBnos.

TaGmuner 1 cxemsl: «OIHOKIETOYHEIE BOHOPOCTHY, «MHOTOKICTOYHBIE BOJOPOCIHY, «bakTepuu»,
«[Ipocreiimuey, «OpraHpl IBETKOBBIX pacTeHH», «CHCTEMBI OpraHOB I103BOHOYHBIX JKMBOTHBIX),
«BHyTpeHHee cTpoeHHe HAceKOMBIX», «TkaHu pacteHuity, «KopHeBble cucteMsl», «CTpoeHue ctebisy,
«CTpoeHHe IHMCTOBOW IUIACTHHKH», «TKaHE JKHBOTHBIX», «Cxemer uenoseka», «[lumesapurensnas
cucteMay, «KpoBeHocHas cucremay, «J[pixarensHas cucteMay, «HepBHas cucremar, «Koxka», «Mpimeunas
cucreMmay, «BeiaemurensHas cucTeMay, «DHIOKpHHHAs cucTemay, «CTpoeHHe MBIILBD), «(MMMyHHUTETY,
«Kumeunomnonoctaeiey, «CxemMa MATaHUS pacTeHHid», « KpOBEHOCHBIE CUCTEMBI TO3BOHOYHBIX JKHBOTHBIX ,



«Ctpoenme ruaps», «CTpoeHHe IUTaHapuu», «BHyTpeHHEe CTpOEHHE MOKIEBOro dYepss», «HepsHas
cucTeMa peioy, «HepsHas cucTema Jarymkuy, «HepBHas cucTema IpecMbIKaromuxcs», «HepsHast cucTema
nTaI, «HepBHas cucTema MiekonuTaomux», «HepsHas cucTema genosexay, «Pediuexcy.

OGopynoBaHWe:  CBETOBOM  MHKPOCKOIN,  MHKDOIpPENapaTbl — OHOKIETOYHBIX  OpPraHH3MOB,
MHKpOTIpEIapaThl TKaHeH, paKOBHHBI MOJLTIOCKOB, KOJUTEKIIHH HACEKOMBIX, HITIOKOKHUX, KHBBIC SK3EMIIIPE]
KOMHATHBIX pacTeHH#, repOapHH PacTCHHH pasHBIX OTHENOB, BIQKHEBIC IIpENaparhl KHUBOTHBIX, CKEJICTHI
[O3BOHOYHBIX, KOJUIEKIMH OECIIO3BOHOUHBIX JKHBOTHBIX, CKEJNET 4YeloBeKa, 00Opy/[OBaHHE Ui
JIEMOHCTpAIMM TIOYBEHHOTO ¥ BO3MYLIHONO NHTAHHSA PACTEHHi, pacieluieHus Kpaxmajia H OenkoB IoX
neiictBreM (EpMEHTOB, 0OOPYAOBaHHUE Ul JEMOHCTPAMH ONBITOB 110 H3MCPEHHIO JKH3HCHHOH EMKOCTH
JErKUX, MEXaHU3Ma JBIXaTe/IbHBIX ABHIKEHHH, MOJIEITA TOJIOBHOTO MO3Ta Pa3IHYHbIX JKHBOTHBIX.

JlaGopaTopnas pabora «V3ydenne TKaHeH pacTeHHI».

JlaGoparopuas pabGora «V3ydenne TKaHeH XHUBOTHBIX ).

JlaGopaTopHas pabora «/3yueHne opranos BETKOBOI'O PACTCHHSY.

Tema 10. PazmHoKeHHe H Pa3BHTHE OPraHU3MOB

DopMBI pa3MHOKEHHSA OPraHU3MOB: Oecrosoe (BKIOYas BEreTaTHBHOE) U 10noBoe. Bust ecronoro
pa3sMHOMKEHHS: TOYKOBAHHE, CIIOPYJIALHs, GparMeHTarus, KIOHHPOBaHHE.

[Tonosoe pasmuokeHwe. IlonmoBele KieTkw, miuM ramerel. Medos. Cragum Meiiosa. [ToBenenue
xpomocoM B Meiiose. Kpoccunrosep. Bronormaeckuit cMeicn MeHo3a U mO0BOro mporecca. Metios u ero
MECTO B )KM3HEHHOM LUKJIE OPraHHu3MOB,

IIpeasapojbimeBoe pasBuTHe. ['amMeToreHe3 y JKMBOTHBIX. I[lonoBbie kenessl. OOpasoBaHue H
pasBUTHE I0JIOBBIX KieToK. CriepMarorenes u oorene3. CTpoeHHe MONOBBIX KIIETOK.

OmnonoTBOpeHHe ¥ 3MOPHOHAIBHOE pa3BUTHE JKHBOTHBIX. CI0COOBI OMIONOTBOPEHHA: HapyXkHOE,
BHyTpeHHee. [lapTeHorenes.

WuuBHIyalbHOE pasBATHE OPraHM3MOB (OHTOreHes). OMOpHOJOIHs — HayKa O pPa3BHTHH
opraHu3MoB. Mopgozenes — 00Ha u3 2nasnbix npobnem ambpuonozuu. Konyenyus mopgozenos u mooenu
mopghozenesa. Craguu SMOPHOreHe3a XKUBOTHRIX (Ha mpuMepe JArymks). JipoGrenne. Tumsr ppobneHns.
Jlemepmunuposannoe u Hedepmunuposannoe Opobnexue. Bnacmyna, muner 6aacmyn. OCOOEHHOCTH
npobieHHs MIICKONMHUTAIOIIAX. 3apO/bIIEeBEe AHCTKH (racTpysius). 3akiajka OpraHoB H TKaHEH H3
3apO/IBINEBBIX JIMCTKOB., B3adMMHOe BIWMAHHE 4dacTell pasBHBAIONIErocs 3apoisina (3MOpHOHAIbHAs
MHJIYKIHS). 3aKiiaka [iaHa CTPOeHHs JKMBOTHOTO KaK PE3YJIbTAT HEPapXMYeCKHX B3aUMOICHCTBHH TEHOB.
Brnusnaue Ha sMOpHOHATBEHOE Pa3BUTHE PA3IMYHBIX (PAKTOPOB OKpPYXKAIOMIEH Cpe/ibl.

PocT 1 pa3sBuTHE KHBOTHBIX. [TocTamMbproHansHEL nepuoa. [Ipavmoe n HenpsiMoe passuThe. PasBuTne
¢ mertamop(o3oM y GEcro3BOHOYHBIX W TO3BOHOYHBIX JKHBOTHBIX. BHOIOrHYeCKOe 3HAYCHHWE NPAMOIO H
HEMPSIMOTO Pa3sBUTHA, UX PACIpOCTPaHEHHE B MPHpoe. THIBI pocTa XHBOTHBIX. PaKTOPBI PEryJIAIHH pocTa
JKMBOTHBIX M uejoBeka. CTaquu MOCTIMOPHOHAIBHOTO Pa3sBUTHS y JKHBOTHBIX H dejoBeka. [lepuoms
OHTOTeHe3a 4ejioBeka, CTapeHue i cMepTh Kak OHOJOrHYECKHE IPOLECCHL.

PasmHOKeHHe U pasBuTHe pacteHuii. [ametodut u ciopodut. Meio3 B XU3HEHHOM IUKIIE PACTCHUH.
OGpasoBanue crmop B mporecce Mei#osa. I'amerorenes y pacteHui. OIUIOZOTBOPEHHE H Pa3sBUTHE
PaCTHTENBHBIX OpPraHd3MoB. J[BOWHOE OIUIOZIOTBOPEHHE Y IBETKOBBIX pacTeHui. OOpazoBaHHE U PasBHTHE
CeMEHH.

MexaHuU3MEBI peryJysiiiid OHTOreHe3a Y PACTEHHH U JKUBOTHBIX.

JleMoHCcTpanun

IToprpetsr: C. I'. HaBamun, X. [IIneman.

Tabmumsl H  cxeMmbl: «BereraruBHoe pasmHOXeHHe», «Tumel 0ecrmosoro pasMHOKEHHA,
«Pa3sMHOKEHHE XJIAMHAOMOHAmbl», «Pa3MHOXeHHE OBIVICHBI», «PasMHOXKEHHE TIHMAPEI», «MeHo3y,
«Xpomocomel», «[amertorenes», «CTpoeHHE SHICKJICTKH M crnepMaro3omja», «OCHOBHBIC CTaluH
oHTOreHeszay, «IIpsmoe ¥ Hempsmoe pasBuTHe», «Pa3sBuTHE Malckoro i yka», «PasBuTHe capaHdH»,
«PazButHe nATymKE», «JlBoliHOE OIUIOZOTBOPEHHE Yy IBETKOBBIX pacTeHHH», «CTpoeHHe CeMsH
OIHOMONBHEIX H JBYJIOJNBHBIX pacTeHui», JKH3HEHHBIH IHKI MOPCKOH KamycTbl», «KH3HEHHBIA UK
Mxay, « KM3HEHHBIA MK/ HaOPOTHHKAY, «’KU3HEHHEBIH UK COCHBIY.

O6GopynoBaH#e: CBETOBOM MHKPOCKOI, MHUKpPOIpENaparTsl SHIEKIETOK U CIepMaTo30HI0B, MOJIENb
«1luKs pa3sBHTHSA JIATYIIKH .

JlaGopaTopHras paGora «/3ydeHHe CTPOSHHA MOJIOBBIX KIIETOK Ha FOTOBBIX MHKpONpEIaparaxy.

IlpakTuveckas paboTa « BeIiBIeHHE IPU3HAKOB CXOJCTBA 3aPO/IbIICH TO3BOHOYHBIX KHBOTHEIX).

Jla6opaTtopuas paGora «CTpoeHHe OPraHOB Pa3MHOEHHS BBICIIHX PACTEHHI .



Tema 11. 'eneruxa — HAyKa 0 HAC/AEACTBEHHOCTH U H3MEHYHBOCTH OPraHH3MOB

VcTopus CTAHOBNEHHS M PAa3BUTHS TeHETHKM Kak Hayku. PaGorer I'. Memgens, I'. ne ®pusa, T.
Moprana. Poib oTedecTBeHHBIX yu&HBIX B pa3suTuH renetuxu. Paborst H. K. Konsiosa, H. M. Basunoga,
A. H. Benozepckoro, I'. JI. Kaprieuenxo, FO. A. ®ununyenxo, H. B. Tumodeesa-Pecosckoro.

OCHOBHBIE TEHETHYECKHE IIOHATHS H CHMBOJEL [OMOJOrHYHBIE XPOMOCOMBI, A/UIENIBHBIE T'EHBI,
alpTEepHATHBHBIE IPU3HAKH, AOMHHAHTHBIH M PENECCUBHBIA NMPH3HAK, FOMO3UIOTa, NeTEePO3UIoTa, YUCTad
JHHEA, THOPU/IBL, TeHOTAN, GeHoTHI. OCHOBHBIE METO/IBI PEHETHKH: MMOPHI0NOrHYSCKUH, IUTOIOrHICCKUH,
MOJIEKYTISIPHO-T€HETHYECKHH.

JdemMoHcTpamun

Toprpetsi: I'. Menzaens, I'. ne ®pus, T. Moprasn, H. K. Komsnos, H. . Basunos, A. H. benosepckui,
I'. . Kapnieuenxko, 10. A. ®umamgenxo, H. B. Tumogees-Pecosekui.

Tabmuupl ¥ cXeMbl: «MeTo/Ibl TeHeTHKHY, «CXeMBI CKpeIUBaHus .

JlaGoparopHasn padora «JIpo3oduia kak 00BEKT reHETHYECKUX HCCIETOBAHU.

Tema 12. 3aK0HOMEPHOCTH HAC/IEICTBEHHOCTH

Momroru6punaoe ckpemusanue. [lepsbiit 3akoH MeHens — 3ak0H €IMHO00pa3Ksi THOPUIOB TIEPBOTO
nokoneHus. llpaBuio gomMumHHpoBaHms. BTopo#l 3akoH Menjens — 3aKOH pacHielIeHHs IPH3HAKOB.
[{uToorHYecKHe OCHOBEI MOHOTHOPH/THOTO CKpeIHBanus, [ HII0TE3a YUCTOTEI TaMeT.

AHanu3upylolee CKpemuBaHue. I1IpOMEXYTOYHBIH XapakTep HacleloBaHHs. Pacmerienue
IIPU3HAKOB IIPH HEMOJHOM JOMHUHUPOBAHUH.

Jurubpuasoe ckpelruBaHHe. 1peTwil 3akoH MeHAend — 3aKOH HE3aBHCHMOIO HaCICHOBaHUA
TpHU3HAKOB. [ [UTOIOrHYecKHe OCHOBE! AUTHOPHIHOTO CKPEIHBAHMS.

Cuenniennoe HacnenoBanue npu3HakoB. Paborsr T. Moprana. CrenieHHoe HaciIeI0BaHHE I'€HOB,
HapyllIEeHHE CLEIUICHHA MEXKIy reHaMu. XpOMOCOMHAsA TEOPHs HACIEICTBEHHOCTH.

['eHeTHka 10J1a. XpOMOCOMHBIN MEXaHH3M OIpee/ieHus mona. AyToCOMBI M IOJIOBEIE XPOMOCOMBEIL.
[oMoraMeTHEIM M reTeporameTHBIi moi. ['eHeTHyeckas CTPyKTypa HOJIOBBIX Xpomocom. HacnepoBanue
NPU3HAKOB, CIEIIEHHBIX C IT0JIOM.

eHOTHII KaK LEI0CTHAA cHcTeMa. [leoTponusa — MHOKECTBEHHOE AeiicTBHE reHa. MHOKeCTBeHHEIH
autenu3M. B3auMoelicTBie HeauensHEIX TeHoB. KoMiiemenTapaocTs. Dnucrtas. [lomumepus.

[eHeTHUYECKHUH KOHTPOJIH PA3BUTHS PACTEHMH, )KHBOTHBIX M YEJOBEKa, a Takke (hU3MOIOrHYECKHX
IIPOIECCOB, TOBEACHAS ¥ KOTHHTHBHBIX (yHKIMH. ['eHeTHUeCKHE MEXaHM3MBI CUMOMOreHE3a, MEXaHH3MEI
B3aMMOJIEHCTBHUS «XO3SMH — IApasHT» ¥ «XO3MMH — MUKPOOHOM». ['eHEeTHHECKHME acHeKThl KOHTPOIsS H
U3MEeHEeHHs HACJIe/ICTBeHHOH HH(POPMAllUHU B TIOKOJICHHSIX KIIETOK ¥ OpraHH3MOB.

JdemoHcTpauHH

IMToprperst: I'. Mennens, T. Mopras.

Tabmuner u cxemsl: «[lepBelii W BTOpo# 3akoHbl Mennemns», «Tperuii 3akon Mennensy,
«Ananusupyronee ckpemusanuey, «Hemonnoe nomunnposanuey», «Creniaennoe HACIEI0BaHUE TIPU3HAKOB
y nposzodunsy, «['ereruka monay, «Kapuotun yenosexay, «Kapuotun aposodumnsr», «KapuoTu nTHIB,
«MHOKecTBeHHEIM amnemiMy, « BzauMoeiicTBie TeHOBY.

Ob6opynoBanue: MOJENb Ul JEMOHCTPALAH 3aKOHOB eIMHO00pasus rubpHI0B NEPBOro MOKOJEHUS U
pacIIeIUIeHHs] NPH3HAKOB, MOACTh A AEMOHCTPAllMH 3aKOHA HE3aBHCHMOIO HACJIE/I0BaHHs IIPH3HAKOB,
MOJENbs Uil  JEMOHCTpallM¥  CIEIUIEHHOTO  HACJIE/I0BaHHA  IIPH3HAKOB, CBETOBOW  MHKPOCKOII,
MHKponpenapart: «Jpozoduna.

IlpakTuueckasn pabora «/3yueHue pe3yIbTaToB MOHOTHOPHIHOTO CKPEIIUBAHKS Y APO30DUIBI.

IIpaxTuaeckas pabora «M3yderue pe3ynbTaToB IHTHOPHIHOTO CKPEIHBAHUS Y APO30QUIBI».

Tema 13. 3aKoHOMEePHOCTH H3MEHYHBOCTH

BzaumopeiicTBHe reHOTHNAa M cpefsl Npu GopMupoBanuu ¢eHoTHna. V3MeHUMBOCTb ITPU3HAKOB.
KavecTBeHHBIE M KOITMYECTBEHHBIC TPA3HAKH. BUIBI H3MEHUYNBOCTH: HEHACIICACTBEHHAA M HAC/IEICTBEHHA.

MoaubukanuorHas W3MEHYMBOCTH. Pomb  cpeasl B (DOPMHUPOBAaHMM — MOMU(DHUKAITHOHHOH
u3MeH4YrBOCTA. HopMa peakiuu npusHaxa. BapuanuoHssli psj U Bapuanuonsas kpupas (B. Moranucen).
CaoticTBa MOIH(HKAIIMOHHOH H3MEHIHBOCTH.

['eHoTHIIHYECKasd W3MEHYHBOCTH. CBOMCTBA reHOTHUITHYECKONH M3MEHYHBOCTH. Buasl reHOTHIIHYECKOH
HW3MEHYMBOCTU: KOMOMHATHBHAS, MyTaIllHOHHAS.

KombunaTtiBHas H3MEHYHBOCTE., Meli03 M DOJOBOH Mmpomecc — OCHOBAa KOMOMHATHBHOH
W3MEHYHABOCTH. POJTh KOMOMHATABHON H3MEHYHBOCTH B CO3JJaHWH I'€HETHIECKOr0 pasHooOpasus B mpeaenax
OJTHOTO BHJIA.



MyTalHOHHas W3MEHYMBOCTb. BHIbI MyTaluii: FeHHBIE, XPOMOCOMHBIE, T€HOMHBIE. CIIOHTaHHBIC H
HHAYIMPOBAHHBIE MyTauuu. SliepHble W muTOmIazMarvyeckue MyTamud. CoMarvdecKHe H I0JIOBBIE
MyTarui. [IpHYUHEl BOBHHKHOBEHHS MyTauui. MyTarensl ¥ HX BIMSHHE HA OPraHU3MEL 3aKOHOMEPHOCTH
MYTAl[HOHHOTO TIpomecca. 3aKOH TOMOJIOTMYECKHX psJIOB B HAcJlEICTBEHHOHM m3meHuuBocTH (H.H.
BasuioB). BHesiepHas H3MEHYHBOCTE H HACIEACTBEHHOCTb.

Dnuzenemuka u NUEHOMUKA, PONb INULEHEMUYECKUX PAKMOPOE 6 HACIeO006aNUU U USMEHYUBOCMU
heHoOmUnULeCKUX NPUSHAKOE Y OP2AHUSMOB.

HdeMoHcTpauuu

[Toprpetsr: I'. ne ®pus, B. Uoranncen, H. Y. Basunos.

Tabmus! 1 cxeMsl: «Bumsl u3MeHUHBOCTHY, «MomunbukannorHas H3MeHIHBOCTEY, «KoMOuHaTHBHAS
H3MEHYMBOCTEY, «Meios», «OmnonoTBopenue», «['eHerndeckue 3aboneBaHus uenoBekay, «Bumsl
MYTarL|H »,

O6opynoBanie: KUBble W repOapHble K3eMIUIPHI KOMHATHBIX pacTeHHH, pHCYHKH ((boTorpadum)
JKHBOTHEIX C Pa3THYHBIMU BHJaMH H3MEHYHBOCTH.

JlaGoparopuas pabGora «MccnenoBanue 3aKOHOMEPHOCTEH MOAMGMHUKAIMOHHOH H3MEHYHBOCTH.
[TocTpoeH#e BApHALHOHHOTO PAJA ¥ BapHALlMOHHOH KPUBOU».

Ipakrugeckas pabora «MyTtauuy y Apo30¢hHIE! (Ha TOTOBEIX MHKpOIIpENaparax).

Tema 14. I'eneTnka ye10BeKa

Kapuotun denoseka. MeXayHapofHas NporpaMma HCCIENOBaHHSA TIeHOMa 4ejloBeka, MeToasl
H3y4YCHHs TEHETHKH 4YelTOBEeKa: TIeHeaJlOrMYecKud, ONM3HEeNOBBIM, ITUTOIEHETHYECKHH, IOMyIIAIHOHHO-
CTATHCTHYECKHH, MOJEKY/IpHO-reHeTHuecknii, COBpeMeHHOe OIpejeleHHe TEeHOTHIA: IIOJHOIEHOMHOE
CEKBEHHPOBAHHME, TIEHOTHIIMpOBaHWMe, B TOM wuciae ¢ mnomompro I[II[P-amammsa. Hacnenctsensblie
3a0o/leBaHUsl 4YeNlOBEKa. [ CHHBIE W XPOMOCOMHBIC OONE3HH deloBeKa. DBOJE3HH ¢ HacleICTBEHHOH
IpeapacooKeHHOCThI0. 3HaueHHe MEANIMHCKON TeHETHKH B IIPEJOTBPAINEHUH H JICYCHHH NeHETHYECKHAX
sabosneBanuil denmoseka. Menuko-TeHETHUECKOE KOHCYJIbTHpoBaHue. CrtBosoBhIe KieTKH. [lomgrme
«TEHETHYECKOr0 TIpy3a», OJTHYECKWe aclleKThl HCCIEHOBAaHHH B O0OIacTH peNakTHPOBAaHHA IEHOMA H
CTBOJIOBBIX KJIETOK.

IeneTuyeckre (GHakTOpPh! MOBLIIEHHON TyBCTBUTEILHOCTH YE/IOBEeKa K (PU3HYECKOMY ¥ XHMHYECKOMY
3arpsA3HEHHIO OKpYKaromeH cpebl. I'eneTnueckad NpeapaciiooKeHHOCTh YeI0BEKa K TaTOIOIHsIM.

JeMoHcTpanuu

Tabmuier u  cxemsl: «Kapuotun dwenoBeka», «MeTonsl HW3YydeHHS TEHETHKH YeEIOBEKay,
«'eneruyeckue 3aboeBaHms YEIOBEKAY,

IMpakTHdeckas pabora «CocraBleHHe U aHAIN3 POIOCIOBHON .

Tema 15, Cenexnus Opranu3mMos

JloMecTHKAIIMA W CENEKIUS. 3apoKIeHHE CENeKIMH W JoMmecTukanuu. Yuenwe H. M. Basumosa o
IlenTpax MPOMCXOKICHHS W MHOrooOpasHs KyJNbTYPHBIX pacTeHui. Pollb CeleKIMH B CO3MaHMH COPTOB
pacTeHHi ¥ mopoj )uBOTHBIX. COpT, MOpo/a, IMTaMM. 3aKOH IOMOJIOTHYECKHX DAIOB B HACJIEICTBEHHOM
usmenunBocT H. Y. BaBuiosa, ero 3HaueHHE UL CEIEKIIHOHHON paboThl.

Metozel ceneKUuOHHOH paboTel. VICKyCCTBEHHBIH OTOOp: MAacCOBBIH M HHIMBHAYaTbHBIH. OTallbl
KOMOMHAIIMOHHOM ceeKiuu, McnbpITanue nporu3BoanTenei mo noroMetBy. OThop o reHOTHITY ¢ IOMOIIBIO
OleHKH ()EHOTHIIA IOTOMCTBA B 0TOOP 110 TeHOTHITY ¢ IoMompsio aHamm3sa JIHK.

McKyccTBEHHBIH MyTareHe3 Kak MeTOJl CEeNeKIMOHHON paboTel. PaiuManvoHHBIM W XAMHYECKHH
MyTareHe3 Kak HMCTOYHHK MyTalui y KyJIbTypHBIX (opM opranusmoB. Mcmonb30BaHHE I'€HOMHOTO
penaKTApOBaHus U MeTo0B pekoMOuHaHTHEIX JIHK 1u1sd momydeHns HCXOQHOro MaTepraa s CEIeKIIH.

IMony4enwe momamionoB. BayTpusuosas rubpuausanus. BIH3KOpoACTBEHHOE CKPEIIABAHHUE, W
naGpr AT, HeponcTeenHoe ckpenuBanue, win ayropuaunr. ['ereposuc u ero npudnnel. Menomnsszosanue
rerepos3uca B ceiekiuu. Otnanéunas rubpummsanus. [Ipeomonenue OGecnmonus MEKBHIOBBIX T'HOPHIIOB.
JlocTuKeHHsl CENIEKIIMM PACTEeHHI H )KUBOTHBIX. «3e1EéHAs PeBONIOYUSY.

CoxpaHende B M3yYeHHE TCHETHYECKHX PECYPCOB KyIbTYPHBIX PACTEHUH M HX JHUKUX POAUYCH s
CO37aHMs HOBBIX COPTOB M TI'MOPHIOB CENBbCKOXO3SHCTBEHHBIX KYNbTYp. FH3yuenue, coxpanenue u
Vhpasiienue 2eHemudecKuMy pecypcamii CelbCKOXO3AUCMBEHHBIX U NPOMBICIOBLIX JICUBOMIHBIX 6 YeNax
VAVHUWICHUS CYUJeCMBYIOUUX U CO30aHUSL HOBBIX NOPOO, NUHUL U KPOCCO8, 8 MOM Hucie ¢ npumeHeHuem
COBPEMEHHBIX MEMOO0E HAYYHBIX UCCIEO08AHUT, NEPEO0EbIX UOeH U NEPCREKMUSHBIX MEXHON02UL.

JdemoHcTpanuu



Iloprpers:: H. 1. Basuios, Y. B. Muuypun, I'. JI. Kapreuenko, IL I1. Jlykesuerxko, B. JI. Acraypos,
H. Bopoyr, /1. K. Benses.

Tabmumsl U cxeMsl: «L[eHTPBI IPOMCXOXK/AEHHS W MHOroo0pasus KyJIbTyPHBIX PaCTEHHH, «3aKkoH
FOMOJIOTHHYECKHX DSZIOB B HACHE/CTBEHHON wu3MeHumBocTHY, «Metoasr cenexuumy, «OTaanéHHad
rubpuauzanusy, «Myraredes».

JlaGopaTopHas padora «/3ydeHre COPTOB KyJIbTyPHBIX PACTEHHH H MOPOJ AOMAIIHHX KHBOTHBIX).

JlaG6oparopuas pabora «/3ydeHne METOIOB CENEKIMHA PACTCHAN .

IlpakTuyeckas pabora «IIpuBHBKa pacTeHHIN.

Jxckypensi «OCHOBHBIE METOZABI H JAOCTHIKGHHsS CENEKIMH pPacTeHWd W IKMBOTHBIX (Ha
CeJIeKIIHOHHYIO CTAHIMIO, IUIEMEHHYIO (epMy, COPTOMCIIBITATENbHBIH YIacTOK, B TCIUIMIHOE X03AHCTBO, B
71a6opaTOPUIO arPOYHHBEPCHTETA HJIH HAYUHOI'O LIEHTPA)».

Tema 16. BuoTexHoI0THSA H CHHTeTHYeCKas OHoJI0rHs

OOBEKTHI, HCIIOJIB3YEMEBIE B OHOTEXHOJOTHHA, — KIIETOYHBIE ¥ TKAHEBBIE KYJIbTYPbI, MUKPDOOPTraHH3MBIL,
UX XapakTepucTHKa. TpamuiuoHHas OHOTEXHONOrHsA: XJeOONEYeHHe, IONYYeHHEe KHUCIOMOIOYHBIX
IPOAYKTOB, BHHOAeaHe. Mukpobronorudeckuit cunTe3. OO6BEKTH! MHUKPOOHONOTHYECKHX TEXHONIOTHH.
IIpouzBoacTBO Oenka, aMUHOKHCIOT ¥ BATAMUHOB.

Co3aHue TEXHOJOTHH M HHCTPYMEHTOB IIEJICHANPABICHHOI0 H3MEHEHHS H KOHCTPYMPOBaHMA
T€HOMOB C IEIBIO TTOTYyYEHUS OPTAHU3MOB ¥ HX KOMIIOHEHTOB, COJIEPKAIMX HE BCTPEYaroliecs B IpUpoe
OHOCHHTETHYECKHE Ty TH.

Kietounas wHKeHeprs. MeToasl KyIbTYphl KIETOK M TKaHe# pacTeHMH ¥ uBOTHBIX. KpHobaHku.
ComaTuueckas THOpHIM3alUs ¥ coMaTHYyecKmii smOpuorenes. Mcrmonb3oBaHHWe TalIOHIOB B CENEKIUH
pactenuit. ITonyyenue MoHOKNOHANbHLIX anmumen. Hcnonvzosanue MOHOKIOHANbHEIX U NONUKNOHANBHBIX
anmumen 6 meouyure. VICKyCCTBEHHOE OIUIOAOTBOpeHHE. PEKOHCTPYKIMs AHIEKIETOK M KIOHHPOBaHHE
JKUBOTHBIX. METOJ TpaHCIUIAHTALMM SAep KIETOK. TexHonozuu 0300po8neHus, Kyibmusuposamus u
MUKDOKIOHANbHO20 PASMHONCEHUA CENbCKOXO3AUCTMBEHHBIX KYNbIMYD.

XpoMocoMHas W TeHHas WHKeHepua. VICKyCCTBEHHBIH CHHTE3 TI€Ha W KOHCTPYHpOBaHHE
pexombunantaex [THK. Cosdanue mpanceennvix op2anusmos. JIOCTUKEHHS U IEPCIEKTHBBI XPOMOCOMHOM
1 FeHHOM WHXEHEPUH. DKOMOTHIECKUE U 3THUECKHE NPOOIEMBI FTeHHOH HHKEHEPHH.

Memununckue Ouorexnonorun. Iloctremomuas umdposas Meauuuna. [ILP-auarsocTuka.
MeTaboOMHBIA aHaIM3, TCHOUEHTPHYECKUN aHaIM3 IpOTEOMa 4YENOBEKa Ul ONCHKH COCTOSHHS €ro
370pOBhs. VICHONB30BaHHWE CTBONIOBEIX KIETOK. TapreTHas Tepamus paka. 3D-OHOMH)KEHEpHS A
pa3paboTku (yHIAMEHTAJIbHBIX OCHOB MEIHMUMHCKMX TEXHOJIOTHH, CO3/IaHHA KOMIUIEKCHBIX TKaHe
COYETaHMEM TEXHOJOTMH TpéxmepHoro OwonpuuTHHra # ckabdorguHra s pelneHds —3a1a4
NePCOHATM3UPOBAHHON MEIUIIUHBL.

Cosmanne BEKTOPHBIX BaKIUH C LEJB0 obecredeHns KOMOMHUPOBAHHOM 3alUTHI OT BO3OyaUTENEH
OPBU, ycraHoBleHHE MOJEKYJSpHBIX Mexanu3MoB (ynxuunonuposanns PHK-comepixamux BHpYCOB,
BBI3LIBAIONIMX 0c000 omacHsIe 3a00JIeBaHKS YelIOBeKa U XKUBOTHBIX.

HemMoHcTpanuu

Tabmuubr u cxemsl: «Mcmonb3oBaHWE MHUKPOOPraHM3MOB B I[IPOMBIIUIEHHOM IIPOU3BOIACTBEY,
«Knerounas umxenepus», «['eHHass HHKEHEPHS».

Jlabopatopuas pabora «V3yueHue 06bEKTOB OHOTEXHOIOTHH ).

IIpaxkTudeckas pabdora «[lonydeHne MOIOYHOKHCIIBIX IIPOAYKTOB.

Ikckypeust «BHOTEXHONOIMA — BaKHEWImAss TPOM3BOAMTENBHAS CHIIA COBPEMEHHOCTH (HA
BHOTEXHOIOrHIecKoe IIPOU3BOJICTBO) Y.

11 KJIACC

Tema 1. 3apoxkaenne U pazBUTHE IBOJIOIHOHHBIX IIPeJCTABJEHHI B OHOTOTHA

OpomonuonHas teopus Y. Jlapeuna. [IpeanocsIKi BO3HUKHOBEHHA NapBHHU3MA. JKHM3Hb M HayuHas
nesrensHocTek . Jlapeuna.

JBmwxymue cunsl 5BOMIONMHM BHA0B 10 Y. JlapBuHY (BBICOKAs HHTEHCHBHOCTH Da3sMHOMKEHHS

OpraHM3MOB, HaCleCTBEHHAs H3MEHYHBOCTE, O0pp0a 3a CyIIecTBOBAaHUE, ECTECTBEHHBIH M MCKYCCTBEHHBIH
otbop).



Odopminenne cunterndeckod Tteopun sBomonud (CTD). Helfitpanenas TeopHs SBOMIONHUH.
CoBpeMeHHas 9BOIIONUOHHAS OHONOIUs. 3HAYCHUE SBOIIOIHOHHON TeopuH B GOPMUPOBAHUY €CTECTBEHHO-
Hay4HOH KapTHHBI MHDA.

HeMoHCcTpanuu

IMoprpersr: Apucrotens, K. Jlunueit, XK. B. Jlamapk, 3. XK. Cenr-Unep, XK. Kiosse, Y. Tapsun, C. C.
Yersepukos, U. U. llImansrayzen, [[x. Xomnneiin, . K. benses.

Tabmuusl U cxembl: «Cuctema xuBoi npupossl (mo K. JIunneio)», «JlecTHHUIA XUBBIX cymiecTB (IO
Jlamapky)», «Mexauusm (GOpMHpPOBaHHS INPHCIOCOONEHUH y pacTeHHH H JKHBOTHBIX (mo Jlamapky)y,
«Kapra-cxema mapmpyra nyremectBuss Y. Jlapsuna», «Haxoaxu Y. Jlapsuna», «@opmer OoprObI 3a
cymecTBoBanue», «Ilopomer romyGeit», «MHoroobpasue KylnbTypHEIX (opMm Kamycte», «Ilopomst
JIOMAITHUX JKABOTHBIXY», «Cxema obGpasoBaHus HOBBIX BHJIOB (1o Y. Jlapeuny)», «CxeMa COOTHOIICHHS
ABHIKYIIMX CHII 9BOJIOIHAN Y, «OCHOBHEIE IONOKECHNA CHHTETHIECKON TEOPHH IBOJTIOIIAH Y,

Tema 2. MUKPO3BOJIONHA H €€ pe3yabTaThl

[Tomynsanus kak sneMeHTapHasi equHUIa 5BoonuU. COBpeMEeHHEBIE METO/Ibl ONEHKH I'€HEeTHIECKOTOo
pazHoOOpazusi M CTPYKTyphl momyssiiui, M3menenue reHodoHIa NOMyISMMH Kak 3JIeMEHTapHOE
SBOJIONIHOHHOE SBIEHHE. 3aK0H reHeTHdeckoro pasHosecus [x. Xapmou, B. BaitaOGepra.

OnemeHTapHble (pakTOps!l (ABHKYIIHE CHIIBI) 3BOJIONMH. MyTanuoHHBIH nponecc. KomOGuHaTHBHAS
“3MeHUYHBOCTE. Jlpeiid reHoB — ciydalinble HEHAIlpaBICHHBIE U3MEHEHHS YacTOT a/ulelel B IOILYJIALMAX.
Dddexr ocHoBarensa. Ipgexm Gymuirounozo eopaviuika. CHuUdCEHUe 2eHemu4ecKko2o pasHoobpasus:
npuuunbl ¥ credcmsui. Ilposénenue sghghexma opeiigha 2ernoe 6 bonvuiux u manvix nonyaiayusx. Murpauu.
M3onsiius nomynsamnui: reorpadudeckas (mpocTpaHCcTBeHHAsA), 6Honornueckas (penpoayKTHBHAS).

EctrectBennnit otbop — Hampapmsmomumd (axtop sBomonuH. PopMbl eCTECTBEHHOrO oTOOpa:
OBHOKYIIHH, CTaOMIH3UpYIOIMH, paspeBaomui (qu3pyntuBHei). [lomoBo# orbop. BoznumkHOBEHHE H
9BOJIIONUS COLMAIBHOTO MTOBE/ICHUS JKUBOTHBIX.

ITpucocoONeHHOCT,  OpraHM3MOB — KaK — pe3ylabTaT  MHKPOIBOMIONMH.  BO3HHKHOBEHHE
npucrniocobnennit 'y opraru3mMoB. Apomopdo3sl H mauoamanTaiyu. [Ipumepel npucnocoOneHHME |y
opraau3MoB: mopdonornyeckue, Gpusznonornueckue, Ouoxummudeckue, nopependeckne. OTHOCHTENIBHOCTD
NPHCTIOCOOIEHHOCTH OPraHU3MOB.

Bunm, ero kputepud U CcTpykTypa. BunoobpaszoBaHue Kak pe3y/nbTaT MHKPO3BOMIONHMH. HM3oimsima —
Kmro4eBod  ¢axtop BHpooOpazoBaHus. Ilyty ®|  cmocoObl  BHAOOOpa3oBaHMSA: — aJUIONATPHYECKOE
(reorpadugeckoe), CUMIaTpUIECKOe (IKOJIOTHIECKOE), «KMTHOBEHHOE) (IIONMUILIONH3AIAS, THOPH TH3AIIH).
JUTHTETBHOCTD 3BOJIFOIHOHHBIX ITPOIIECCOB.

Mexanu3Mel GopMHpoBaHus OHOIOTHYECKOr0 pa3HooOpasus.

Poss sBOIIONMOHHOM GHonoruu B pa3paboTKe HAydHBIX METOJOB COXpaHeHHMs OHOpasHooOpasus.
MHUKpPO3BOJIIOLHS ¥ KO3BOJIOLMS [APA3HTOB M HX X03seB. MexaHu3mbl GopMUPOBAHUSA YCTOHYHMBOCTH K
aHTHOHOTHKAM H criocoObI 60pBOEI ¢ HEH.

Jemonerpanuu

[Toprpetsr: C. C. Hersepukos, . Maiip.

Tabmuiel 1 cxemsl: «MyTanuoHHas H3MEHIHBOCTEY, «llomynsmuoHHas CTpykTypa BuHma», «Cxema
nposiBNeHus: 3akoHa Xapnau-BaiinGepra», «/IBHKyIue CHIIBI 3BOTIONMHY, «OKOIOTMYECKAs M3O0JISLHS
monysAIui ceBaHcKoM (openny, «['eorpaduueckass H30MMIMS JTUCTBEHHUIE] CHOUPCKOH M JIMCTBEHHHUIIBI
naypckoit», «llomynsuuoHHBIE BOJHBEI YHCICHHOCTH XHMINHHKOB H KepTB», «Cxema JeHCTBHA
ecTecTBEHHOro oTbopar, «PopMel 60pEOEI 3a CylecTBOBaHKeY, «HIYCTpHAIBHEIM MelaHu3M», «JKuBbIe
uckomaemeiey, «IIoKpOBHTEIBCTBEHHAA OKpacKa JXKMBOTHBIX», «lIpemympexpatomas OKpacka JKHBOTHBIX),
«Dusnonorndeckue agantanuu», «IIprcnocobIeHHOCTE OPraHU3MOB H €€ OTHOCHTENILHOCTEY, «Kpurepuu
Buna», «Bumpl-goiiaMkm», «CrtpykTypa BHma B Inpupone», «Crocodbl  BHI00OpazoBaHHA,
«[eorpadudeckoe BHI00Opa3oBaHHe TPEX BUIOB JaHABIIEH», «DKOJIOTHYECKOe BUI000pa30BaHHE BHJIOB
cHHHLY, «[lonummonns! pacrenuiiy, «KanycTHo-peneunsii rHOpHIY.

OGopynoBanne: repbapuu pacTeHHH, KOIEKIIHH HACEKOMBIX, dydesa IITHI[ M 3BEpeH ¢ MpHMEpamMH
Pa3IMYHBIX IPHCIOCOOIeH N, Yydeia IITHI] W 3Bepeil pa3HBIX BUIOB, repbapuu pacTeHHH OIM3KHX BHIOB,
06pa3oBaBIIMXCS Pa3TUIHBIME CIIOCODAMH.

JlaGopaTopnas pabora «BeLiBieHHe H3MEHIHBOCTH Y 0cOoOeH 0HOTO BHAAY.

JlaGoparopnas pa6ora «IIpucrocobieHns OpraHi3MOB H HX OTHOCHTEIJIbHAs IeNeco00pasHOCTE.

JlaGopaTopHasi pabora «CpaBHEHHE BUIOB 110 MOP(OIOrHUECKOMY KPHTEPHIO».

Tema 3. MaxpodBoionHusa H €€ pe3yabTaThbl



MeTomsl H3YdEHHS MAaKpO3BOMIOIHH. [lameoHTONOTHYECKHEe METOIBI M3YYeHHS  IBOJIOLHH.
[Tepexoubie GOPMBI U HHUIOreHETHYECKHE PA/IBI OPraHH3MOB.

Broreorpadguyeckie MeTOIBl H3ydeHHs dSBoonud. CpaBHEHHE droper ¥ GdayHBl MarepUKOB H
ocTpoBoB. Bruoreorpaduueckue o6nactu 3emii. BHIbI-9HICMUKH U PETUKTEL.

OMOPHONOTHYECKHE U CPABHHTEIBHO-MOP(ONOTHYECKHE ~ METOABl  H3YWCHHS  SBOJIOIHH.
[eHeTHUIECKIE MEXaHH3MBI 3BOJIFOLMA OHTOTEHE3a ¥ IOABJICHAS SBOJIOIMOHHEIX HOBIIECTB. ['OMOTOrHIHEIE
¥ aHANOTMYHBIE OpraHBL PymuMeHTapHble OpraHbl M aTaBU3Mbl. MOJCKYIAPHO-TEHETHYECKHE,
GHOXMMHYEGCKHE H MATEMATHYECKHE METObI M3ydeHHs 5BOMOmHH. ['oMonoruynsie rensl. CoBpeMEHHEIE
METO (Bl NOCTPOEHHS HUIOTEHETHYECKHX TEPEBLEB.

XpOMOCOMHBIE MyTalliy ¥ 3BOJIFOLHS TEHOMOB.

O6mme 3aKOHOMEPHOCTH (TIpaBHjia) OBOMIOUMH. [Ipunyun cmenvt @ynxkyuii. HeobpaTumocTs
9BOJIIOIMH. AlanTHBHAs pagranus. HepaBHOMEPHOCTH TEMIIOB 3BOJIOHH.

JdeMoHCTpAHH

IMoprpersr: K. M. Bap, A. O. Kosanesckuii, ®©. Mioep, 2. I'exkens.

Tabmuisl B cxeMsl: «DUIOreHeTHUYECKUH Pl oAy, «ApPXEoNnTEepHKCY, «3Bepo3yOsie AIEPHIN,
«Creromedansy, «PurnoduTs, «CeMeHHbIE TamOPOTHHKKY, «buoreorpadudeckue 30HEI Beminy, «pe#d
KOHTHHEHTOBY», «PenuKTe», «HauanbHble cTagud 3MOPHOHATBHOTO Pa3BUTHS IO3BOHOYHBIX JKHBOTHBIX)),
«OMOTOTHYHEIE M AHATOTHYHBIE OpPraHbl», «PyIMMEHTHIY, «ATaBU3MBIY, «XpOMOCOMHbIE HAOOPHI
yel0BeKa ¥ IEMITan3ey, «| JTaBHbIe HapaBlIeHHs SBOONHI», «O0mue 3aKOHOMEPHOCTH SBOJIFOLUH Y.

O6GopynoBanme: KOJUIEKIMH, TepOapHy, MY/UDKH HCKONaeMBIX OCTaTKOB OPraHu3MoB, MYJIDKH
TOMOJIOTHYHBIX, AHAIOTHYHEIX, PYIUMEHTapHbIX OPIraHOB U aTABH3MOB, KOJUIEKIIMA HACEKOMBIX.

Tema 4. ITponcxoskaeHne 1 pa3BUTHE KU3HH HA 3emue

HaydHBIe TMIIOTE3H NPOHCXOXKIEHHMS KA3HM Ha 3emne. AGworenes m maucrmepmus. [loHay4qHbIe
TpeJICTABNIEHHS O 3apOKISHHH XXH3HU (KpealuoHu3M). ['uroTesa moCTOSHHOIO CaMO3apOXKICHUA KU3HA H
eé¢ omposepxkenue onbiramd P. Pemam, JI. Cnammanuanu, JI. Ilacrepa. IIpomcxokjieHue >XHU3HH H
acTpoOHOTIOTHS.

OCHOBHBEIE 3Tambl HEOpraHWYeckoit sBomouuu. [lnaHerapHas (r€ONOrMYECKas) IBOJIOLHSL
Xumuyeckasi SBOMIONUA. AGHOTGHHEIM CHHTE3 OpraHMYecKuX BemecTB W3 Heopranuyeckux. Omeit C.
Mumrepa u I'. FOpu. O6paszoBanue nonumepos u3 MoHoMepoB. Koanepparnas rumoresa A. Y. Onapuna,
rumoTe3a nepeuyHOro 6ynsoHa JIx. XoineitHa, renetrdueckas rumnotesa I'. Mémnepa. Pubosumsi (T. Yek) u
runoresa «vupa PHK» V. T'unbepra. @opmupoBanyue MeMOpaH ¥ BOSHUKHOBEHHE IIPOTOKIIETKH.

WUctopus 3emin u MeTob! € u3ydeHus. VickomaeMple opraHM4ecKue OCTaTKH. [ €OXpOHOMOrHs 1 &
Mmerompl. OTHOCHTENbHAs W abCONMIOTHAS TeOXPOHONIOTHA. [ €OXPOHOMOrMYecKas IIKaja: JO0HBI, 9pBI,
TIEPHO/IBI, STIOXH.

HaganmsHBle 3Tanbl OpraHHYecKo# 3BOJIONMH. [losiBNeHre W SBONIONHUS MEPBBIX KIETOK. DBOJIOIHS
MeTtabomu3ma. Bo3nukHOBeHME mepBhIX 3KocHMcTeM. CoBpeMeHHbIe MHUKpOOHBIE OMOMIEHKHM Kak aHaIor
nepBbIX Ha 3emite coobmecTB. CTpoMaToMMTEL [IpOKapHOTEl H 3YKapHOTEL

ITpoucxoxaenne  sykapuorT (cumOuoreses).  OBOMIOLMOHHOE  IPOMCXOXKIAEHHE  BHPYCOB.
[TpoucXoKIeHHe MHOTOKJIETOUHBIX OpraHM3MoOB. BO3HHMKHOBEHHME OCHOBHBIX TIPYIIII MHOTOKIETOYHBIX
OPraHU3MOB.

OcHOBHBEIE ATambl 3BOMIONMH BRICIIMX pacTteHHil. OcHoOBHble apoMopdo3el pacTeHui. Beixon
pacTenuit Ha cymry. [losBIeHWE CHOPOBBIX pacTeHHW M 3aBocBaHMe MMH CyInH. CeMEHHBIE pacTEeHHS.
[TporcxoXkKaeHHE IIBETKOBBIX PACTEHUH.

OcHOBHBIE 3Tallbl 3BOJIIONMHA JKMBOTHOrO Mupa. OcHOBHBIE apoMopdo3bl KHBOTHBIX. Benuckas
dayna, KemOpuiickuii B3pBIB — MOSBIEHHE COBPEMEHHBIX THIOB. [lepBEie XOp/oBEIE XKUBOTHBIE. JKHU3HE B
BOJE. OBOJIONMA TMO3BOHOYHBIX. [Ipomcxoxaenne ambubumit wu  pentwimi, [Ipomcxoxaenue
MIICKOTTHTAIOMMX M OTHIN. [lpuHImMn wiodeBoro apoMopdosza. OcBoeHue OeCrO3BOHOYHBIMH H
MO3BOHOYHBIMH JKHBOTHBIMH CYIITH.

Pa3BuTHe )XH3HHA HA 3eMJie 110 SpaM | NepuojaM: apxel, NpoTepo30H, maneo3oi, Me3030H, KalHO30MH.
O6mast xapakTepHCTHKa KIMMAara M TIeOJIOTMYECKHX mporeccoB. [losBieHHE M paclBET XapaKTEPHBIX
opranu3moB. Yrieo6pa3oBaHue: ero yCJIOBHs M BIMSHHE HA ra30Bblil COCTAB aTMOC(EPEIL.

MaccoBble BEIMHpaHHS — 3KOJOTMYECKHE KPH3HCHI mpomuioro. [IpHumMHEl M ClEACTBHS MAacCOBBIX
BeiMupanuii. COBpeMEHHBIH SKONOTHYecKHH Kpu3me, ero ocobennHoctu. [Ipobnema coxpanenus
6uopasnoobpa3zus Ha 3emiie.



CoBpeMeHHas CHCTeMa OpraHMdeckoro Mupa. IIpuHIMIbI Kiaccu(uKanuyu opraHu3MoB. OCHOBHEIC
CHCTeMaTH4ECKUE IPYIIIEl OPraHu3MOB.

JlemoHCTpanuu

IMoprpetsr: @. Pexw, JI. Cnaymannany, J1. ITacrep, M. . Meunukos, A. Y. Omapus, [Dx. Xoineis, I
Mémnep, C. Mumnnep, I, FOpu.

Tabmuner u cxembl: «Cxema omeita @. Pemm», «Cxema omerra JI. IlacTepa mo H3ydeHHIo
camo3apoxaenus xu3Hu», «Cxema onerra C. Muiepa, I'. HOpu», «JTanbl HEOPraHUYECKOH IBOMIOLHKY,
«eoxponosnoruueckas mkanay, «HadalbHble 3Talbl OpraHUYeckod spomouun», «Cxema oGpasoBaHust
3yKapHOT myTéM cuMmOHorenesa», «Cucrema wmBoi mpupomsl», «Crpoerme BHpyca», «Apomopho3sl
pacrenuity, «PunHOGUTE», «OXHOKIETOUHBIE BOAOpOCIHY», «MHOroKieTouHsle Bomopocmny, «Mxuy,
«TanopoTauxu», «l0NOCEMEHHBIE pacTeHHs», «OpraHsl IBETKOBBIX pacTeHmit», «Cxema pa3sBHTHS
JKHBOTHOrO Mupay», «Apomophossl KHBOTHBIX», «IIpocreiimmey, «KumeunononocTasiey, «llmockue
YEPBHY, «YneHUCTOHOTHEY, «PBIOBIY, «3eMHOBO/THBIEY, «ITpecmeIkaromuecs», «ITTrnsry,
«MnexonuTaromme», «Pa3BUTHe XU3HU B apXedckoil spey, «Pa3BuTHe XH3HHM B MPOTEPO30MCKOH 3pey,
«Pa3BuTHE KU3HM B IAICO30HMCKON ope», «Pa3sBuTHE XU3HM B Me3030icKkoi 3pe», «PazBuThe XU3HH B
KaifHO30¥CcKO# 3pey», « CoBpeMeHHas CHCTEMa OPraHuIecKoro MEpay.

Ob6opynoBanune: repbapud pacTeHHH pa3IMUHBIX OTHOEIOB, KOJUICKIIHH HACEKOMBIX, BIIAXHBIC
Tpenaparhl )KUBOTHBIX, PAKOBHHBI MOJITIOCKOB, KOJUIEKIIHH UITIOKOKHX, CKENEThI TO3BOHOYHBIX )KHBOTHBIX,
yyyesla MTHI ¥ 3Bepeidl, KOUIEKIHH OKAMEHENIOCTEH, IOJNE3HBIX HCKONACMbIX, MYJUSDKH OpraHMYeCKHX
OCTaTKOB OPraHM3MOB.

Bupryansnas naGoparopnas pa6ora «Mojenuposanne oneToB Musviepa—tOpH 10 H3YHEHHIO
abHOTeHHOr0 CHHTE3a OPraHMIECKHX COSAMHEHHH B IEPBHYHOM arMocdepey.

JlaGoparopHas pabdora «/3ydeHHE U ONHCAHKUE HCKOMAEMBIX OCTATKOB IPEBHAX OPTaHH3MOBY.

IlpakTuyeckas padora «/3yuenue ocoOEHHOCTEH CTPOEHHS PACTEHHM PA3HBIX OTAEIOBY.

IpakTuyeckasn pabora «/3yuenue ocobennocTell CTpOSHHS TTO3BOHOYHBIX JKHBOTHBIX .

Tema S. IIponcxoxaenHe 4ejI0BeKa — AHTPOIOreHe3

Paszienel ¥ 381299 aHTPOIIONOTHUA. MeTo 16l aHTPOIIOJIOTHA.

CranoBIICHUE NPEACTABIEHHH O MPOUCXOKICHAH delloBeKa. Penmuruosnsle Bo33penus. COBpeMEHHbIE
HayY9HEIC TEOPHH.

CXOJICTBO dUelIOBeKa C JKMBOTHEIMH. CHCTEMAaTH4eckoe IOoJoXeHue denoBeka. CBHIETENbCTBA
CXOJICTBA YeJIOBEKAa C JKMBOTHBIMH: CPaBHHTEJHHO-MOpdOJIOrHueckue, >MOPHONOrAYecKde, (HU3HOIIOro-
GHOXMMHYECKHe, ToBeAcHYeckHe, OTINYMS 4eOBeKa OT JKHUBOTHBIX. I[IpAMOXOXIEHHE M KOMILICKC
CBSI3aHHBIX C HUM IPH3HAKOB. Pa3BUTHE TOJOBHOTO MO3Ta M BTOPOH CHIHAJIBHOM CHCTEMBIL.

Jewkymue cwisl (pakropsl) aHTpomoreHesa: Guonormueckue, conuanbHpie. COOTHOIICHHE
GHOJIOrUYEeCKUX B COLHANBHBIX (PaKTOPOB B AHTPOIIOTEHESE.

OCHOBHBIE CTaJWH aHTpONOreHe3a. Pannue dernoBexooOpas3Hble 00e3bsHBI (IIPOKOHCYIILI) M PaHHHE
HOHTHEI — OOIIHE TPEIKH YeOBeKoOOpa3HbIX 00e3bsH M OAEH. ABCTPAIONATEKH — IBYHOTHE NPEIKH
mozieii. UernoBek yMeJblif, TIepBBIe H3TOTOBICHHS OpYIHil Tpya. HenoBex MpSMOXO/ISIINN U IePBBIi BEIXON
moneit 3a npenensl Adpukd. Yenosek refinensbeprekuii — oOIMi IpeJOK HEAHAEPTAILCKOIO YeloBeKa H
yesIoBeKa pa3yMHoro. YenoBek HeaHIepTaIbCKHM KaK BHJ JIOACH XONOAHOro KimuMara. JeloBeK pasyMHBIH
COBPEMEHHOT0 THIA, /EHWCOBCKHH YelOBEK, OCBOSHHE KOHTHHEHTOB 3a IpejenamMd AQpHKA.
[TaneoreneTrka 1 naneoreHOMHUKA.

DBOIONHSA COBPEMEHHOTO YeioBeka. EcTecTBEHHEBIH 0TOOp B MONMYNAMAX denaoBeka. MyTannoHHsri
nponecc ¥ nomuMophuaM. oy sMIHOHHEIE BOIHEL, Apei( reHos, Murpauus u «3QQexkr ocHOBaTeII» B
MOMYJIALUAX COBPEMEHHOIO YeJI0BEKa,

Yenoseyeckue packl. IlonsaTHe o pace. Boiblude pacsl: eBponeonjHas (eBpashiicKad), aBcTpaio-
HErpouHas (JKBATOPHATbHAS), MOHTONOHIHASA (a3MaTCKO-aMepHKaHcKas). Bpems @ myTH pacceneHus
yeloBeKka Mo IUlaHeTe. EAMHCTBO dYejoBeYecKMX pac. Hayunas HecOCTOATEIBHOCTE pacH3Ma.
IIprCcrocoGIeHHOCTh YeNoBeka K pasHbIM YCIOBHAM OKpYJKaiomleH cpembl. Brusaue reorpadudeckoi
cpensl ¥ apeiida reros Ha MopdoIOrHI0 1 GU3HONOTHIO YEIOBEKa.

MesKauCIMIUTHHAPHEIE METO/BI B (pu3udeckoif (OGHOTOrHYecKOH) aHTPOIOJIOTHH. OBOJIOLHOHHAS
AHTPOIIOJIOTHSA H ITAJICOAHTPOIIOIOTHS YeOBEUECKUX IOy alui. broconuansible HCCACOBAHNUS IPAPOIBI
yenopeKka. MccienoBanue KOIBOMONHHA OHOIOrHYECKOT0 B COIHAIBHOrO B YE€/IOBEKE.

JemoHcTpamun

[Moprpersr: Y. Mapsus, JI. Jluxu, 5. 5. Poruackumii, M. M. I'epacumos.



Tabmuusr ¥ cxeMsl: «MeToasl auTpornonoruuy, «[0n0BHOH MO3r uenoBekay», «YenoBekooOpasHkle
obe3psaHB, «CKeleT YeloBeKa M CKeJleT Imummaniey, «PyIuMeHTsl M aTaBH3MBI», «JIBHIKYIIHME CHIIBI
aHTPOIOreHe3a», «JBOJIONMOHHOE APEBO HenoBeKay, «ABcTpanomuTek», «UenoBex ymensiiy, «Hemosek
npamoxoasmmity, «JlenucoBckuii yenoBex» «Heampepransibly, «KpomMaHBOHIBD, «IIpenxu uyenosexay,
«DTaInsl 9BOJIIOIHH JeI0BeKa», «Packl yenosexay.

OBGopyoBaHue: My/SDKA OKaMEHENTOCTeH, MpeAMETOB MaTepHalbHOM KyJIBTYphl MIPE/IKOB HEIOBEKa,
penpoxykuuu (dororpadun) xapTuH ¢ MHEGOIOrHUECKUMH U OHONEHCKUMH CIOKETaMH MPOMCXOMKICHHS
yenoBexa, ¢ororpadue HaXOZOK MCKONAEMBIX OCTATKOB YE/IOBEKA, CKENeT 4YelloBeKa, MOJeNb uepena
yejloBeKa M Yepena INMMIIaH3e, MOJENb KHCTH 4YelIOBeKa M KMCTH IIMMIIaH3e, MOJENH TOopca IPeaKOB
YeJI0BEKa.

JlaGopaTtopuasi pabora «l3yueHue 0COOEHHOCTEH CTPOEHMsl CKEleTa 4YEeNOBEeKa, CBA3AHHBIX C
IPAMOXOIKICHUEM ».

IpakTu4eckas pabora «/3yueHue 3K0IOrHUECKHX aJanTalki YeTI0BeKar».

Tema 6. IK0JIOrHA — HAYKA 0 B3AaHMOOTHOIIEHHAX OPraHH3MOB H HAJOPraHH3MEHHBIX CHCTEM €
OKpYysKalomen cpeaoH

3aposkaeHne W pasBuTHe dKomorud B Tpyaax A. ['ymGomeara, K. @. Pynse, H. A. Cepepuosa, O.
I'exxens, A. Tencnu, B. H. Cykauépa. Paszgens! u 3a1a49u 9xonoruu. CBs3b 9KOJOTHU € IPYTHMH HayKaMHu.

Meroner  sxonorun. [lonmeBele HabmoaeHus. OKCHEPHUMEHTHl B 3KOJIOIMM: IIPUPOJIHBIE H
naGopatopuble. MonenupoBanue B OKOJIOTHH. MOHHTOPHHT —OKpY/KAIOIIEH CpEeZbl: JIOKAJIbHBIMH,
PEerHOHATBHELH U IT00aIbHBIN.

3HaueHHe YKOJOrHIECKUX 3HAHMHN IS YeIoBeKa. DKOJOrHYecKoe MEPOBO33PEHUE Kak OCHOBA CBS3EH
YyeJIOBeYeCTBa ¢ MpUpoAoi. PopMHpPOBAHHE 3KOJIOTMYECKOH KyJIbTYPhl M JKOJOTHYECKOH IPaMOTHOCTH
HaCEJICHUS.

JdeMoncTpanuu

[Moprpersi: A. I'ymbomsar, K. @. Pymse, H. A. Cepepuos, 3. ['exkens, A. Tencmu, B. H. Cykaués.

Tabmuer 1 cxemsr: «Pa3aensr sKoorau», « MeToabI 9KONOrHAY, «CxXeMa MOHHTOPHHTA OKPY/KaIOIIeH
CPEeIBIN.

JlabopaTopHas paboTa «/3ydenue METOIOB SKOJIOTHYECKHX HCCIIENOBaAHUI ».

Tema 7. Opranuszmel H cpega oOHTaHHA

Dkonoruyeckue (AKTOPsl W 3aKOHOMEPHOCTH uX JeiicTBua. Knaccudukamus 5KOIOrHYECKUX
dbaktopoB: abuoTuyeckue, OuoTHUecKHe, aHTpororeHHsle. OOmMe 3aKOHOMEPHOCTH  JeHCTBHSA
skosormueckux ¢akrtopoB. IlpaBuno wmumHmmyma (K. Ilmpenrems, 1O. JIubux). TonepanTHOCTE.
OBpHOHOHTHEIC H CTEHOOHOHTHBIE OPTraHU3MBL.

AbuoTtnueckue paxropsl. CBeT Kak sxonoruyeckuit Gpaxkrop. JleficTBHE pa3HbIX y4aCTKOB COJHEYHOTO
CreKTpa Ha OpPraHu3Mbl. ODKOJOTHYECKHE TPYNIbl PACTEHHH M JKMBOTHBIX IO OTHOIIEHHIO K CBETY.
CurnanbHas pons cseta. Poronepuoansm.

Temrniepatypa kaxk 9Kojormdeckuit ¢akrop. JlelicTBue TeMmmepaTypsl Ha  OpraHM3MBL
[To#ikunoTepMHBIE H TOMOHOTEPMHEIE OPraHU3MEL DBPUTEPMHEIE U CTEHOTEPMHEBIE OpPraHU3MBI.

Bnaxxnocts kak skonormueckuii ¢aktop. Ilpucnocobnenus pacTeHMH K HOIAEPKAHHIO BOIAHOTO
Oananca. Knaccudukanms pacTeHnil 10 OTHOIIEHWIO K Boje. IIpucrocobneHus JKMBOTHBIX K M3MEHEHHIO
BOJIHOTO PEKMMA.

Cpenel oOuTaHus OPraHM3MOB; BOJHASA, HA3eMHO-BO3/AyIIHAsA, [IOYBEHHAsA, ITyOHHHAs TOANOYBEHHAs,
BHyTpHOpranu3MeHHas. ®H3nko-xumMudeckue oco0eHHOCTH cpel oOMTaHusA opraHu3MoB. [Ipucnocobaenns
OpPraHU3MOB K JKU3HH B Pa3HBIX Cpe/iax.

buonmormgeckue putMmbl. BremHue u BHyTpeHHHe pHTMBL CyTOuYHBIE ¥ TOAMYHBIE PHTMBL
[TpucnocobnenHoCTh OPraHU3MOB K CE30HHBIM H3MEHEHUAM YCIIOBHH HKH3HH.

Kuznenusie dopmel opraHu3MoB. IToHaTHe 0 xu3HeHHOH Gopme. Kuznenusie GOpPMBI pacTeHHU#:
JlepeBbsl, KYCTApPHUKH, KyCTApHWYKH, MHOTOJIETHHE TpaBhbl, OJHOJIETHHE TpaBhl. JKHU3HEHHBIE (HOPMEI
JKHBOTHBIX: THAPOOHOHTEI, re0OHOHTEI, a3poOHOHTEL. OcoOeHHOCTH cTpoeHus U 00pa3a JKH3HH.

buotnueckue daxropsl. Buasl OHOTHYeCKMX B3aMMOJEHCTBHH: KOHKYPEHIHS, XHIIHHYECTBO,
cumbroz u ero ¢opmel. [lapasutusM, Koomeparms, MYTyanu3M, KOMMEHCATH3M (KBapTHPaHTCTBO,
HaxyjeOHU9ecTBO). Herpoduueckue B3aumoselicTeus (Tomudeckue, Gopuyeckue, habpuyeckue). 3HayeHue
OHOTHYECKMX B3aUMOJEHCTBHE JUIS CYIIECTBOBAHHS OpPraHMu3MOB B cpelae oOuTaHusa. IIpuHIMD
KOHKYPEHTHOT'O HCKITFOYEHUS.

JdemoHcTpanmuu



TaGmuiel ¥ cXeMbl: «IKOJOrHdeckue (axkTopbl», «CBETOBOH CIEKTP», «IKOJOTHYECKHE TPYIIIHI
JKMBOTHBIX 110 OTHOINEHWIO K CBeTY», «TemIoKpOBHBIE JKHUBOTHBIE», «XOJIOJHOKPOBHBEIE JXHBOTHBIEY,
«DHU3HOIOTHYECKHE aJanTallii KHBOTHBIX», «Cpensr o6uTaHus opraHu3MoBY, «BHONIOTHYECKAE PUTMBIY,
«XuznenHsle GopMmel pacteHu#», «Ku3HeHHbIE (OPMBI XKHBOTHEIX», «DKOCHCTEMA MIMPOKOIUCTBEHHOIO
necay, «OKocucTreMa XBOHHOro jeca», «llemm mmraHusay, «XummHHYecTBo», «llapasuTHzMy,
«Konkypenuusay, «Camonoz», «KoMMmercammum».

O6opynoBanue: repbapul pacTeHHH M JKMBOTHBIX, NPHCIOCOONEHHBIX K BIMSHHIO Pa3IMYHBIX
sKoJoTHYecKHX (akTOpoB, TepOapHH CBETOMOOMBHIX, TEHEMIOOMBBLIX M TEHEBHIHOCIWBBIX pPacTeHHH,
cBeTONMIOOMBEIC, TEHEMOOHWBBIE M TCHEBBIHOCIHHMBBIE KOMHATHBIE pPAacTeHHs, TepOapHH M KOJUICKIHH
TeIJIOMIOOUBEIX, 3HMOCTOMKUX, MOPO30YCTOMYMBEIX PACTEHUH, Uydesna NTHII U 3Bepeil, repdapuu pacTCHHIA,
OTHOCSIIHXCS K THrpoduTaM, Kcepoduram, Me3o¢HTaM, KOMHATHBIE PAaCTeHHS HAHHBIX IPYII, KOJJIEKIHH
UBOTHBIX, OOMTAIONIMX B Pa3HbIX cpenax, repbapuu U KOJUICKI[UH PACTEeHWH W KUBOTHBIX, 00J1aIaroImmux
YepTaMH IPHCIIOCOOIEHHOCTH K CE30HHBIM H3MEHEHUAM YCJIOBHH KHU3HH, repOapri ¥ KOJUIEKIHH PacTeHUH
H JKMBOTHBIX PasIMYHBIX JKH3HEHHBIX (OPM, KOJUIEKIMH JKMBOTHBIX, YYaCTBYIOIIUX B Ppa3/IMYHEIX
OHOTHYECKUX B3aUMOJCHCTBHSIX.

JlabopaTopHas pabora «BriBreHre MprcIocoOIeHAI OPraHU3MOB K BIIHSHHIO CBETAY.

JlabopaTopHas padora «BbIiBICHHE [IPHCIIOCOOIEHUH OPraHU3MOB K BIMSHUIO TEMIIEPATYPHIY.

JlaGopaTopHasi pabora «AHaTOMHYECKHE 0COOEHHOCTH PACTEHHU M3 PA3HBIX MECT OOUTAHUY.

Tema 8. Dxosiorust BHA0B H MOMYISIHIH

DKOJIOTHYECKHE XapaKTepucTHKH nomymsnun. [lomynsums kak Owmoiormdeckas cucrema. Poms
HEOJHOPOTHOCTH cpefrl, (usndeckux OaprepoB U ocobenHHOcTeldl OGHONOrHH BHIOB B (OPMHPOBAHUH
IPOCTPaHCTBEHHON CTPYKTYpBI HomyJsiiui. OCHOBHEIE IIOKA3aTeId MTOMYJIAIHA: YHCIICHHOCTD, INIOTHOCTH,
BO3pacTHas | MOJIOBas CTPYKTYpa, POIKIaeMOCTh, IPHPOCT, TEMIT POCTa, CMEPTHOCTH, MUTPALU.

DKojoruueckas CTpykrypa momynsarnuyd. OneHKa YMCIeHHOCTH NONYJSANMY. /[HHaMHUKa MOIYIIAIUA U
eé¢ perymanus. buoTHdeckuil moTeHrman momyniauud. MonenupoBaHue IMHAMMKH momyssiuH. Kpupbie
pocTa YHCIEHHOCTH Nomysiuuu. KpuBBIE BBDKHBaHHS. Peryndius 4YHMCIEHHOCTH NOMyIsAUHil: poJb
(GaxTOpOB, 3aBHCAIMX H HE 3aBHCAIIMX OT IUIOTHOCTH. ODKOJIOTHMYECKHE CTpaTerdd BuA0B (r- u K-
CTpaTerdu).

[MorsaTre 06 skomormyeckoil Hume BuAa. Mectoobutanue. MHOrOMepHas MOJENb 3KOIOTHYECKOH
Hume i, Xaruracona, PasMeps! akonorudeckoi Humd. IToTeHInambHas M peali30BaHHas HHALIH.

Bun xak cucrema nomynsuuii. Apeans! BUAOB. BUibl 1 X KU3HEHHBIE CTPATErHH. JKOJIOIHYECKHE
3KBHBAJICHTEI.

3aKOHOMEPHOCTH ITOBEICHHS H MUTPAIlHi )KHBOTHEIX. BHOJIOrHYecKne HHBa3UA TyIKEPOJHBIX BAIOB.

JemoHcTpanuu

[Toprper: Ix. M. XaTduHCOH.

Tabmuubr U cxeMBl: «DKOIOTHYECKHE XapaKTepUCTHKH nomyisanun», «[IpoctpancTBennas cTpykrypa
momynsnuny, «Bo3pacTHble WHpaMHABI TOMyJSIuAK», «CKOPOCTE 3aceleHHs IOBEPXHOCTH 3eMIIH
pasnuuHbBIMU opranuzMamuy, «Mogens sxonorudeckoi numm Jx. Y. Xarauaconay.

Ob6opynosanue: repbapuu pacTeHuit, KOIIEKIHH JKABOTHBIX.

JlabopaTopnas padora «[IpucnocoOneHus ceMsiH pacTeHHH K PacCeJICHUIO).

Tema 9. IkoJiorus coodmecTs. IKOJOTHIECKHE CHCTEMBI.

CoobmrectBa opranu3MoB. bruonenos u ero crpykrypa. CBs3u MeXIy opraHu3MaMHy B OHOIIEHO3E.

OxocucreMa Kak OTkpeITas cucrema (A. [Dx. Tencnm). @ynkumonanbHble OJOKH OpraHu3MOB B
JKOCHCTEME: MPOIYIIEHTE], KOHCYMEHTBI, peJyleHTsl. Tpodudueckne ypoBHH. TpodHueckue Lemu W CETH.
Abuoruueckue 6moxu skocucteM. Iloussl 1 Wikl B 3KocHcTeMax. KpyroBopoT BemecTB U MOTOK SHEPrHH B
9KOCHCTEME.

OcHOBHBIE ITOKa3aTeNH 3KOCHCTEMBI. BHOMacca M MPOAYKIHs. DKOJOTHYECKHE IUPAMHUJIBI HYHCEI,
6HOMacChl ¥ SHEPTHH.

Hunamuxa  sxocucmem. Kamacmpoguueckue nepecmpotiku. Dnyxmyayuu. HanpasneHubre
3aKOHOMEDHBIE CMEHBI COO0INECTB — CyKIlecCHH. [IepBHYHBIE W BTOPHUYHBIC CYKIIECCHH H HX HPHYHHBL
AHTpPOIIOTEHHBIE BO3/ICHCTBHA Ha cykneccuH. Kimmaxcroe coofmectBo. BuopasnooGpasuwe u momHOTA
KpYrOBOpOTA BEIIECTB — OCHOBA YCTOMUHBOCTH COOOINECTB.

[IpuponHbIe 3KOCHCTEMBL. JKoCUCmeMbl 03Ep U peK. IKOCUCHEMbL MOpell U OKeaHo8. DKOCUCHIEMbI
MYHOp, 1€C06, CMene, NYCMblHb.



AHTPOTIOreHHbIE 5KOCHCTEMBI. ATPOSKOCHCTeMA. ArpOreHo3. Pasmuus MexXay aHTpONOTeHHbIMH H
IPHPOJHBIMH 3KOCHCTEMAMH.

Vp6oskocuctemsl. OCHOBHEIE KOMIIOHEHTHI ypOoskocuereM. I'opoxckas ¢uopa u ¢ayna.
CuHaHTponM3aus ropoAckoi daymsl Buomormdeckoe @ XO3sHCTBEHHOE 3HAYEHHE arpO3KOCHCTEM H
ypOOIKOCHCTEM.

3aKOHOMEPHOCTH (JOPMHPOBAHHS OCHOBHBIX B3aMMOEHCTBUN OPraHM3MOB B SKOCHCTEMax. Forb
Kackadno20 sggexma u 6UO0B-30UPUKAMOPOE (KNI04e6bIX 6U006) 8 (DYHKYUOHUPOBAHUU SKOCUCTEM.
IlepeHoC SHEPrHH M BEMIECTB MEXKIY CMEKHBIMA 3KOCHCTEMAMH. Y CTOHYMBOCTD OPraHU3MOB, NOMYISIHHA U
5KOCHCTEM B YCIIOBHAX ECTECTBEHHBIX H AaHTPOIOTEHHBIX BO3IEHCTBHH.

Mexanuzmpl 6030eiicm6us. 3azpA3HEHUll PA3HbIX MUNOE HA CYOOPeAHUSMEHHOM, Op2aHUIMEHHOM,
NONYNAYUONHOM U IKOCUCIEMHOM YPOBHSX, OCHOBbL 3KON02UHECKO20 HOPMUPOBAHUSL AHMPOROZEHH020
g030eticmeus. MeToaonorus MOEHTOPHHTA €CTECTBEHHBIX H aHTPOIIOTeHHBIX SKOCUCTEM.

JdemMoHCcTpanHK

IToprper: A. JIx. Tencnw.

Tabmumer u  cxeMmsl: «Crpykrypa OHoIeHO3a», «OKOCHCTEMA MIMPOKOJIMCTBEHHOIO Jiecay,
«DKocucTeMa XBOWHOrO necay, «DyHKIHOHAIBHBIE IPYIIBI OPraHH3MOB B 3KocucTeMey, «KpyroBopor
BemiecTs B aKocucTeMe, «Llenu nuranus (macTGUIIHAs, AeTPUTHAL)Y, «DKOJOTHYECKas MHPAMUAA THCEI,
«DKoIornyeckas mupamuaa OHoMaccsl», «IKOJIOrHYecKas NMUPaMUa SHEPTUHY, «O6pazoBarue OomoTay,
«ITepsuunas cykueccus», «BoccraHoBIeHHE neca MOCTe MoXKapay, «IKOCHCTEMA 03epay, «ATpOLEHO3Y,
«KpyroBOpoT BEIIECTB ¥ MOTOK HEPrUH B arporenosey, «IIpumepsr ypboskocueTeM.

OGopynoBanue: repbapun pacTeHHi, KOICKIMH HACEKOMBIX, Yyuela NTHI, M 3Bepeii, repbapuu
KyJBTYPHBIX H JUKOPACTYIINX PAcTeHUH, akBapuyM Kak MOJEIb d9KOCHCTEMBI.

IIpakTudeckas pabora «M3yuenue u onucanue ypoOOIKOCHCTEMED.

JlaGopaTopuas padora «/3ydenue pasHOOOpasds MEIKHX MOYBCHHBIX WICHHCTOHOIMX B pPasHbIX
JKOCHCTEMAX ).

JxcKypens «IKCKypeHs B THIHYHbIH OnoreomneHos (B aybpasy, Gepe3nsik, elbHAK, HA CYXONOMBHbIH
MM TTOMMEHHBIH JIyT, 03epo, 60JI0TO)».

DKeKypeust «DKCKYPCHs B arpO3KOCHCTEMY (Ha T10JIe MM B TETUIAYHOE XO3SHCTBO)».

Tema 10. Bnocdepa — rinodanbnas 3KocHCTEMA

Buochepa — obmemnanerapHas obono4uka 3eMiM, IJ€ CYIIECTBYST WM CYINECTBOBAla JKHM3HE.
PassuTHe npejcTaBieHuit o Guochepe B Tpydax O. 3iocca. Yuenuwe B. M. Bepmanckoro o duocdepe.
O6nactu 6mocdeps! u eé coctas. Xusoe BernecTBo GHocheps! # ero GyHKIHH.

3aK0HOMEpPHOCTH cymecTBoBanus 6uocdepsl. OcoberHOCTH GHOChEPH! Kak r100aNbHON SKOCHCTEMEL.
JliHaMudeckoe paBHOBecHe B Grochepe. KpyroBopoThl BEIECTB W GHOTEOXMMUYCCKHE LHMKIIBI (YIIIepoza,
azora). PUTMUYHOCTE sBITeHHit B 6uocdepe.

3onansnocts Guocdeprl. [MTonstue o Gmome. OcHOBHBIE OHOMEI CymIM: TYHApa, XBOHHBIC Jeca,
CMEIIaHHBlE ¥ IIMPOKOJIMCTBCHHBIE Jieca, CTEIH, CaBaHHBI, IYCTHIHM, TPOMHYECKHE JIECA, BBICOKOIOPhSL.
KimuMar, pacTUTENBHBIN | )KUBOTHBIH MAP 6MOMOB CYIIIH.

CTpyKTypa B QyHKIHS KUBBIX CHCTEM, OLIEHKA HX PECYPCHOrO MOTEHIMANA B 6HOCHEPHBIX QYHKIIUA.

JemoncTpanuu

[Moptpetsr: B. U. Bepuanckuii, 3. 3rocc.

Tabmume! u cxemel: «I'eochepst 3emmuy, «KpyropopoT asora B npupoje», «KpyroBopor yriepoaa B
npupoze», «KpyroBopor kucaopona B mpupome», «KpyropopoT Bosl B mpupofe», «OCHOBHBIE GHOMBI
cymmy, «Kmmmaruyeckue nosica 3emmu», « Tynapay», «Taiiray, «CMelmanbiii iecy, «I1TepoKOMUCTBEHHBIN
necy, «Crenby, «CaBannay, «llycTeHay», « TporAuecKui 1ecy.

O6opynosaunwue: repbapuu pacTeHui pasHbIX OHOMOB, KOJUIEKIUHU KUBOTHBIX.

Tema 11. Yenosex H OKpykalmas cpega

DKONOTHYECKHE KPM3WCHl M MX INpHYMHBL BosjeiicTBue uermoseka Ha Ouocdepy. 3arpssHeHne
BO3AyLIHOH cpeapl. Oxpana Bo3myxa. 3arpsisHeHre BOIHOM cpearl. OxpaHa BOAHBIX pecypcoB. Paspymenne
noussl. OXpaHa MOYBEHHBIX pecypcoB. M3menenue kiumara.

AHTpOTIOTeHHOE BO3JCHCTBHE Ha PACTUTENBHBIA M JKHBOTHBIH Mup. OXpaHa pacTHTENBHOIO H
JKMBOTHOTO Mupa. OCHOBHBIE NpPHHIMIB! OXpaHbl mpuporsl. Kpacuble kuurd. OcoGo oxpaHsembie
npupoassie Tepputopun (OOIIT). Boranuueckue caipbl H 300JI0THYECKHE NTAPKH.

OCHOBHBIE TIPHHIHMIBI yCTOHYMBOTO pasBATHA HeNOBeYeCTBA M INpHpoAbl PanmonambHOE
IPEPOIONONE30BaHME M COXPaHeHHe OHOJIOrHd4ecKoro pasHooOpasus 3emum. OO6mue 3aKOHOMEPHOCTH



rnobaTbHEIX SKOJIOIMYECKHX KpU3HCOB. OCOOEHHOCTH COBPEMEHHOTO KpH3HCA H €ro BEpOSTHBIC
MOCJIEACTBH,

Pa3BATHE METOJOB MOHHWTODHHTA pasBHTHs ONACHBIX TEXHOTEHHBIX mpoueccoB. CucmemHvie
uccneoosanus nepexoda Kk pecypcocbepezaioujeli U KOHKYpeHmMocnocobnou anepeemuke. buonozuyeckoe
pasnoobpasue u buopecypcel. Hayuonanvnvie ungpopmayuonnsie cucmemvl, obecnedusaroujue 0ocmyn K
UHOPMAYUL NO COCMOAHUIO OMOETbHBIX 6U006 U sKkocucmem. OCHOGbL IKOpeabUIUmMayuy SKocucmem u
cnocobo6 6opbbbl ¢ GuonospesicoenusMuU. PexoHcmpyKyus MOPCKUX U HA3EMHBIX IKOCUCIEM.

JdemoHCcTpanuu

Tabmansl u cxemsl: «3arpssHenne arMmochepsr», «3arpssHeHne ruapocheps», «3arps3HeHHe
noussly, «IlapEukoBsL 3¢ dekT», «Ocobo oxpaHseMble MIPUPOJHBIE TEPPUTOPUMY, «MoIEH ynpaBIsieMoro
MHpa.

OGopynoBanue: ¢ororpadpun oxpansembix pacteHuii u xuBoTHEIX Kpacmodt xuuru Poccuiickoit
®enepanun, KpacHo# kHUrH peruona.



ILUIAHUPYEMBIE PE3VJILTATHI OCBOEHUS TIPOI'PAMMBI 11O BUOJIOT'MA HA
YPOBHE CPEJIHEI'O OBIIEI'O OFPA30OBAHUAA

JINYHOCTHBIE PE3YJIBTATHI

®I'OC COO ycranasmuBaeT TpeGOBaHMA K PpE3yIbTaTaM OCBOEHHs OOYHarOIIMMHCS IMpOrpamMm
cpezrero odmero 06pa3oBaHys: JUYHOCTHBIE, METAIPE/IMETHBIC H IPSIMETHEIE.

B CTpYKType JIMYHOCTHEIX Pe3y/IbTaTOB OCBOEHHMS IIPOrpaMMBl M0 OHOJIOTUH BBIIEICHBI CIICIYIOIIHE
COCTABIIAIONIME: OCO3HAHME OOYYAIOIIMMHCS POCCHHCKON IpakJaHCKOH HIEHTHYHOCTH — TFOTOBHOCTH K
CaMOPAa3BHTHIO, CAMOCTOSTEIBHOCTH W CaMOOIIPENIENICHA0, HaIu4ue Momueayuy K 00ydeHHIO OHOIIOTHH,
yelenanpaenenHoe pasgumue BHYTPEHHUX YOeXIeHWH JMYHOCTH Ha OCHOBE KIFOYEBBIX LEHHOCTEH H
HCTOPHYECKHX TPaIUIUii Pa3BUTHsI GHONOTHYECKOTO 3HAHUS, 20MOBHOCMb U CROCOOHOCMb 00yJaroImuXCs
PYKOBOJICTBOBATBCS B CBOCH JICATENBHOCTH IIEHHOCTHO-CMBICIOBEIMY yCTAHOBKAMH, [IPUCYINUMH CHCTEME
GUOTOrHUecKoro 06pasoBaHus, HAIUYUe NPABOCOZHAHUS IKOJIOTHIECKOR KYIbTYPBI, CHOCOOHOCMU cCmasumb
HENH U CTPOUTD KU3HEHHBIE IJIAHBL.

JIMgHOCTHBIE pe3y/IbTaThl OCBOSHHS MPOrpaMMBbI 110 OHONOTHH JOCTHIAIOTCS B IMHCTBE yueOHOU U
BOCIIMTATENBHOM JIEITEIBHOCTH B COOTBETCTBHH C TPAIMIIMOHHBIMU POCCHHCKMMH COIMOKYJIBTYpPHBIMH,
MCTOPHYECKHMHE H ZIyXOBHO-HPABCTBEHHBIMH IEHHOCTSAMH, IIPHHATHIME B OOIIECTBE IPABUIIAMH M HOPMaMHU
[OBEJIEHHST W CIOCOOCTBYIOT IIpolleccaM CaMOIO3HAHHs, CaMOBOCHHMTaHHS M CaMOpPAa3BHTHS, Pa3sBUTHA
BHYTPEHHEH IMO3MIMH JIMYHOCTH, IIATPHOTH3MA M YBaKE€HHS K 3aKOHY M IIPABONOPSAIKY, YCIOBEKY TPyAa H
crapimeMy IOKOJIEHHIO, B3aUMHOIO YBa)KEHHS, O€pEeXHOro OTHOINEHHMS K KYJIbTYPHOMY HACICIHIO H
TpaIUIHSIM MHOTOHAIIMOHATBEHOTO Haposa Poccuiickoii Menepaiuy, MpUpoe B OKPYXKaIOLIEH cpejie.

JIngHOCTHEIE pe3yIbTaThl OCBOSHHS ydeOHOro npeamera «bromorus» A0/KHEI OTpaXaTh FOTOBHOCTD
H CIOCOOHOCTh OOYYarOIUXCs PYKOBOACTBOBAThCS CHOPMHUPOBAHHOW BHYTPEHHEH MO3MIMEH IMYHOCTH,
CHCTEMOH IIEHHOCTHBIX OpHEHTAllMi, IO3UTHBHBIX BHYTPEHHHX YOEKIECHHH, COOTBETCTBYIOIIUX
TPAJMI[HOHHEIM I[EHHOCTSM poccuiickoro oOInecTBa, paclIIMpeHHe JKU3HEHHOIO ONBITA W OIBITA
NEATENPHOCTH B IPOIECCE PeajM3alliy OCHOBHBIX HANpPABIEHUH BOCIMTATENIBHOH JEATEILHOCTH, B TOM
quclle B 4acTHU:

1) rpaxxaaHcKoOro BOCHHTAHMSA:

chOPMHEPOBAHHOCTH I'PAXKIAHCKOH MO3UIMH 00yJalomerocs KaK akTHBHOIO M OTBETCTBEHHOIO YieHa
poccuiickoro obecTsa;

OCO3HAHME CBOMX KOHCTUTYIHOHHBIX MPaB U 00sS3aHHOCTEH, YBAKEHHE 3aKOHA U IIPABOIIOPSI/IKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOH IEATEIBHOCTH IPH CO3JaHUU yYeOHBIX MPOEKTOB, PEIICHHH
yueOHBIX U 03HABATEIHHBIX 38144, BBIIOTHEHHH OMOIOTHYECKUX 3KCIIEPHMEHTOB;

CriocoOHOCTH ONpeNeNsaTh COOCTBEHHYIO IO3UIHIO IO OTHOLIEHUIO K SBJICHHSM COBPEMEHHOMN JKH3HH
A 00BACHATE €€,

YMEHHE YIHTHIBATH B CBOHX JCHCTBHAX HEOOXOMHMOCTh KOHCTPYKTHBHOIO B3aUMOJEHCTBHA IIOEH C
pasHBEIMH YOEKIEHUSIMH, KYILTYPHBIMH [IEHHOCTAMH H COLMaJIbHEIM I10JI0JKEHHEM;

TOTOBHOCTb K COTPYAHUYECTBY B IIPOIIECCE COBMECTHOI'O BBIIOJHEHHUS Y4eOHBIX, IIO3HABATEIBLHBIX B
HCCIIeI0BATEIIbCKHX 3a/1a4, YBAXKUTEIBHOIO OTHOIIEHU K MHEHHIO ONIIOHEHTOB IPH 00CYKICHUU CIIOPHBIX
BOIIPOCOB OHOIIOTHYECKOTO COIePIKAHMUS,

FOTOBHOCTh K TYMAHUTApPHOH H BOJIOHTEPCKOM JIEATENHEHOCTH,

2) IaTPHOTHYECKOT0 BOCIIMTAHHSA:

c(hOpPMHPOBAHHOCTE POCCHHCKOH TIpaKIaHCKOH MICHTHYHOCTH, NMATPUOTHU3MA, YBaXKEHHS K CBOEMY
HapoAy, YyBCTBAa OTBeTCTBeHHOCTH mepel Pomunoll, ropgoctu 3a cBoil kpaii, cBoro Pojauny, CBOM S3BIK U
KYJIbTYpY, IPOIIJIOe X HACTOAIee MHOTOHALIHOHATBHOTO Hapoaa Poccum;

[EHHOCTHOE OTHOILIEHHE K ITPUPOIHOMY HACIEIHIO W TAMATHUKAM [IPHPOIBL, AOCTHWIKEHHUsM Poccuu B
HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYAE;

CIOCOOHOCTE OLEHHBATh BKJIAJ POCCHHCKHX YYCHBIX B CTaHOBICHHE H pa3BHUTHE OHONOTHH,
NOHAMAaHHs 3HaYeHHs OHMOJOTMM B MO3HAHMM 3aKOHOB IIPHPO/IBI, B JKM3HH YEJIOBEKA M COBPEMEHHOIO
ob1mecTBa;

uneiinas y6exxI1EHHOCTh, TOTOBHOCTE K CIIy’KeHMIO H 3amure OTeuecTBa, OTBETCTBEHHOCTH 33 €ro
cynsby;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIHTAHUS:

0CO3HaHHUE MYXOBHBIX IIEHHOCTEH POCCHICKOT0 HAapoa,



¢(OpMHPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMS, STHYECKOTO IMOBEIEHHUS,

CIIOCOOHOCTh OIIGHHMBATh CHUTYAallMIO M IPHHEMATh OCO3HAHHBIE DELICHHsA, OPHUEHTHPYACH Ha
MOpAaIBHO-HPABCTBEHHBIE HOPMEI M [IEHHOCTH;

0CO3HaHHe JIMYHOI0 BKJIaJa B IOCTPOSHUE yeToHUUBOro 6y Iyimero;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM POJMTEIIAM, CO3IaHMIO CEMBH HA OCHOBE OCO3HAHHOIO IIPUHATHS
LEHHOCTEH ceMEeHHOM )KU3HU B COOTBETCTBUH C TPaJUIMAMH HapoaoB Poccuu;

4) 3CTeTHYECKOro BOCITHTAHHA:

3CTETHYECKOE OTHOIICHHE K MHUPY, BKIIIOYAasd SCTETHKY OBITa, HAYYHOTO M TEXHHYECKOT0 TBOPUYECTBA,
CIIOPTa, TPY/1a, 0OIMECTBEHHBIX OTHOIICHHH;

IOHAMAHHE SMOIHOHATEHOI0 BO3AECHCTBHSA MHUBOM MPHPOJIEI U €€ IIEHHOCTH,

FOTOBHOCTb K CAMOBBIDQXXGHHIO B Pa3HBIX BHJAAX HCKYCCTBA, CTpeMIICHHE NpPOSBIATHL KAdyecTBa
TBOPYECKOM THIHOCTH;

5) ¢musuveckoro BocHUTaHHS, (GOPMHPOBAHHUN KYJLTYPHI 310pPOBbS H 3MOIHOHAJLHOIO
O1aronoJryums:

[IOHAMAaHHE W pealn3alus 340poBoro u OezomnacHoro obpasa Xu3HH (340POBOE MHTAHUE, COOITIOCHAE
TMTHEHHYECKUX [IPaBUII U HOpM, cOallTaHCMPOBAHHEBINA PEXHM 3aHSNTHH M OTJBIXA, PEryJisipHas (H3udecKas
aKTHBHOCTB), Oepe)XKHOT0, OTBETCTBEHHOI'0 M KOMIIETEHTHOIO0 OTHOIIEHHS K COOCTBEHHOMY (PU3HUECKOMY H
NICUXUYECKOMY 310POBBIO;

NOHMMA@HWE IIEHHOCTH MpPaBWI HMHIUBUIYaJIBHOTO M KOJUJIEKTHBHOIO O€30IacHOr0 MOBEICHHSA B
CHUTYALMIX, YTPOKAIOMIMX 3NOPOBBIO U KH3HU JTIOJEH;

OCO3HAHHWE MOCIEC/CTBHH W HENpPHATHS BPEIHBIX NPUBBMEK (YIOTpeONICHHS aJIKOrois, HapKOTHKOB,
KypeHHs);

6) TPYAOBOIO BOCHIHTAHHA:

TFOTOBHOCTE K TPy, OCO3HAHHE IIEHHOCTH MacTepCcTBa, TpyA0obue;

TFOTOBHOCTE K AaKTHBHON JEATEIPHOCTH TEXHOJIOTMYECKOHM H COLMaIBHOH HANpPAaBIEHHOCTH,
Ccroco0HOCTh HHUIIMUPOBATH, [NIAHUPOBATh ¥ CAMOCTOSTEIBHO BEITIONHATE TAKYHO NEATEIbHOCTD;

HHTEPEC K pas3iu4HbIM cepaM mpodecCHOHANbHONH NeATE/IbHOCTH, YMEHHE COBEPINATh OCO3HAHHEIN
BEIOOp Oyaymeit mpodeccun u peanu3oBbIBATH COOCTBEHHEIE KU3HEHHEIE IIJIaHEbI;

IOTOBHOCTB M CITOCOOHOCTE K 00pa3oBaHUIO U caMo00pa30BaHUIO Ha MPOTHKEHUH BCEH KH3HH;

7) 3K0J10rHYecKOro BOCIIHTAHNUSA:

9KOJIOTHYECKH I[esiecooOpa3Hoe OTHOIIEHHE K IPHPOJAE KaK HCTOYHHKY JKH3HM Ha 3eMIile, OCHOBe eé
CYIIECTBOBaHUIA;

IIOBBIIIEHHE YPOBHS 3KOJIOTHYECKOH KyJIbTYphI: IPHOOPETEHNE OMBITA IUIAHUPOBAHUS MOCTYNKOB H
OIIEHKH MX BO3MOXXHBIX TOCJIE/ICTBHH UL OKpPY’KalOLIEeH Cpesl;

0CO3HaHHE INI0BANBHOrO XapakTepa SKOJOMHYECKHX IIpo0iIeM U ITyTeH HX PeIIcHHS;

CIIOCOOHOCTH HCIIOIB30BaTh IpHOOpEeTaeMble TIPH H3YyYeHHH OWONOTMH 3HAHHWA W YMEHHs IIpH
pemmernn mpobiieM, CBA3aHHBIX C PAallHOHAIBHBIM IPHPOAONOJIE30BaHHEM (COOIIONIEHHE PABHIII MOBEACHHUS
B IIPHPOJE, HANIPAB/ICHHBIX Ha COXPaHEHWE PABHOBECHS B SKOCHCTEMAaX, OXpaHy BHJIOB, SKOCHCTEM,
ouochepsr);

aKTHBHOE HENpUATHE JCHCTBHH, NPUHOCAINMX BpEl OKPYXKAOIIEH NPHPOJHOH Ccpele, yMCEHHE
OPOTHO3UPOBATh HEONAroNmpHATHLIE HKOJOTHYECKHE IIOCEACTBHA INPEANPHHHMMAEMBIX [IEHCTBHH H
NIpeA0TBpaarh HX;

HAJIHYHe PasBHTOTO 3KOJIOTMYECKOTO MBIIIEHHS, SKOJIOTMYECKOH KYIBTYpPBI, OMNBITA JEATEIHHOCTH
9KOJIOTHYECKOH HATPABIEHHOCTH, yMEHHS PYKOBOJICTBOBAaThCS MMHU B IIO3HABATENbHON, KOMMYHHKATHBHOM
U COLMAJBHOM IIpaKkTHKe, TOTOBHOCTH K YYaCTHIO B [IPaKTHYECKOH MEATENLHOCTH SKOJIOTHYECKOH
HaIPaBJICHHOCTH;

8) nenHOCTH HAYYHOIO MO3HAHMA:

chopMUPOBAHHOCTH MHPOBO33PEHHs, COOTBETCTBYIOMIEIO COBPEMEHHOMY YPOBHIO Pa3BHTHS HAayKd M
06IeCTBEHHON NMPAKTHKH, OCHOBAHHOIO Ha JHAIOTe KYJIBTYP, CIIOCOOCTBYIOIIEr0 OCO3HAHMIO CBOETO MECTa
B [IOJTHKYJIETYPHOM MHPE;

COBEPIICHCTBOBAHHE A3BIKOBOH H UHTATEIbCKOM KyJIbLTYpPEl KaK CPEACTBA B3aUMOJEHCTBHS MEXIY
JIOABMH H IIO3HAHUA MUPA;

IIOHMMaHKe crenudukn GHONIOTHH Kak HayKH, 0CO3HAHHA €€ ponH B (opMHPOBAHUH PAllHOHAILHOTO
HAYYHOTO MBIMUIEHHS, CO3IaHHM IEJIOCTHOTO IIPEACTaBICHHS 00 OKpYXaloIleM MHpE KaK O ©IHHCTBE



[IPHPOMBI, HeJOBEKA M OOIIecTBa, B IIO3HAHMH IPHPOJHEIX 3aKOHOMEPHOCTEH H peIIeHHH Hpobiem
COXpaHEHHs IPUPOJHOTO PAaBHOBECHS;

yOEXKIEHHOCTh B 3HAYAMOCTH OMONOTHM UL COBPEMEHHOH NMBHIIM3aLMA: OOeCredeHHs HOBOTO
YPOBHS Pa3sBHTHS MEJMLWHEL, CO3JAHHE MEePCIEKTHBHBIX GHOTEXHONOrHI, CIIOCOOHBIX pemaTh PECypPCHbIE
poGIeMBl Pa3BUTHA YeIOBEd4eCTBA, MOMCKA IMTyTell BBIXONA M3 IIOOAIBHBIX SKOIOIHYECKHX HpOOIeM H
obecneyenns epexosa K yCTOHUMBOMY Pa3BUTHIO, PAMOHAIBHOMY HCIIOIb30BAHUIO NPHPOIHBIX PECYPCOB
1 (HOpMHPOBAHHUIO HOBBIX CTAHIAPTOB JKH3HHU;

3aMHTEPECOBAHHOCTD B NOJyYeHHH OMOJIOTMYECKUX 3HAHMH B IENSX TOBBITEHUs OOMIEH KyIbTypEL,
€CTECTBEHHO-HAYYHOM I'PaMOTHOCTH, KaK COCTABHON 4acTH (QyHKIHOHAIBHOH rPaMOTHOCTH oOyuarommxcs,
bopMmupyemoii IpH H3ydeHUH 6MOIOrHH;

IIOHMMaHHE CYITHOCTH METOJOB MO3HAHHS, HCIOJB3YyeMBbIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH
ACIONB30BaTh IIONYYaeMbIE 3HAHMA JUIi aHaiu3a W OOBACHEHHA SBJCHHH OKPYKAKOIIEro Mupa H
MPOMUCXOIAIIMX B HEM H3MEHeHHH, yMeHHUE ieJaTh 000CHOBAHHbIC 3aKIIOYEHNS HA OCHOBE HAYYHBIX (baxToB
¥ UMEIOLIUXCS JaHHBIX C IENBIO MOTY4eHUs JOCTOBEPHBIX BHIBOJIOB;

CIIOCOGHOCTh CAMOCTOATENBHO HCIOIB30BaTh OWOIOTHYSCKHE 3HAHMA UIA PEIIEHHs HpoOieM B
peaTbHbIX JKU3HEHHBIX CHTYallAsIX;

OCO3HAHME IEHHOCTH HAy4YHOM JedTeNbHOCTH, TIOTOBHOCTH OCYIIECTBIATH IPOSKTHYIO H
HCCIIEN0BATENBCKYIO AeATeIEHOCTh HHAUBUAYAIIEHO U B IPYIIIIE,

FOTOBHOCTh M CIIOCOOHOCTH K HempephIBHOMY 00pa3oBaHHIO M caM000pa3soBaHHIO, K aKTHBHOMY
IIOJTy4EHHIO HOBBIX 3HAHUI 110 OHONIOTHU B COOTBETCTBUH C KM3HEHHBIMH NOTPEOHOCTAMH.

METANPEIMETHBIE PE3YJIbTATBI

MeranpeaMeTHBIE pe3yIbTaThl OCBOSHHUS ydeOHOro npeaMera « bHonorusy BKIIOYAOT: 3HAYUMBbIE JUIL
bopMEpOBaHHS MHPOBO33peHHs OOYYAIOIMXCS MEKIMCUATUIAHAPHEIE (MEXIPEAMETHBIE) OOIIeHaYIHbIE
MOHATHS, OTPAKAOUIME NEIOCTHOCTh HAYYHOM KapTHHbI MHpa M CHEUH(HKY METONOB IO3HAHMS,
HCIIONB3YeMBIX B €CTECTBEHHBIX HAayKaxX (BEINeCTBO, SHEPTHsl, SBJIEHHE, IPOIECC, CHCTEMA, HayuHbIH (akT,
NPHHINI, THIOTE3d, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEN0BAHME, HAOMOJNEHHE, H3MEPEHHE,
3KCIIEPUMEHT W JIPyTHe); YHHBepcajlbHBIEe ydeOHBIE AeHCTBHMA (MO3HaBATEIbHBIC, KOMMYHHKATHBHBIC,
peryiaTuBHEIE), obecreyuBaiomue (GOpPMHUpPOBaHHE (YHKIMOHANEHOH TIPAMOTHOCTH W COLHMANBHON
KOMIIETEHITHH o0yyaronxces; CrocoOHOCTE obyuaromuxcs HCII0JIE30BATH OCBOCHHBIE
MEXIUCIMILIMHADHBIE, MHPOBO33DCHYCCKAE 3HAaHMS W  YHHBEpCalbHble Yy4ecOHBIE HEHCTBHA B
TO3HABATEHHON M COLMAIBHON IPAKTHKE.

B pesynerare m3yueHus OMONOrMH Ha YPOBHE cpefHero obmero obpasoBaHus y OOydaromlerocs
Oyayr chopMHpOBaHBI II03HABATCIBHBEIE YHHBEPCAIbHBIE YueOHBIE JCHCTBHMSA, KOMMYHHKATHBHBIC
YHHBEpCaIbHblE y4eOHBIE JICHCTBUS, DPETYIATHBHBIE YHHBEpCAlbHblE y4eOHBIE NEHCTBHS, COBMECTHas
AeSTeNbHOCTD.

MertanpeaMeTHbie pPe3yIBTATBl OCBOCHHUS I[POrpaMMbl cpejHero obmero o6pa3oBaHusl JOKHBI
OTpakaTh:

OBJajieHHe YHHBEPCAJIbHBIMH YUeOHBIMH 03HABATE/ILHBIMH 1eHCTBHAMH:

1) Ga3oBbIe JlorHYecKue AelicTBHA:

CaMOCTOATEIBHO (OPMY/IMPOBATh M aKTYaJH3HpOBaTh MpobiieMy, paccMaTpHBaTh €€ BCECTOPOHHE;

HCIIONB30BaTh IPH OCBOEHWH 3HAHUN NPHEMBI JIOTMYECKOTO MBIIUIEHHWS (aHanu3a, CHHTE3a,
cpaBHeHHS, KnaccH(ukamun, o606mEeHNs), PACKPLIBATE CMBICI OHONOTHYECKHX IIOHATHH (BBIAENATE HX
XapaKTepHBIE IPU3HAKH, YCTAHAB/IMBATE CBS3H C APYTAMH [IOHATUIMH);

OIIPEAeNATh IEMH [eATeNbHOCTH, 3a/JaBas NapaMeTpbl M KPUTEPUH MX JIOCTHIKEHHS, COOTHOCHTH
pe3yabTATHI JESTEIbHOCTH C IIOCTABJICHHBIMHU LEIISMH;

HCIIONB30BaTE OHONOrHYecKHe OHATHS 11 00BACHEHUS ()aKTOB U SABJICHUH JKHUBOM IIPHPOIEL,

CTPOUTH JIOTHYSCKHE pAacCY)XJAeHMs (MHIYKTHBHBIE, [eIyKTHBHBIE, IO AaHAJOTHH), BBIARIATH
3aKOHOMEPHOCTH U IPOTHBOPEYHS B pacCMaTPHBAEMEIX SIBICHUSX, (OPMYIHPOBATE BBIBOJIBI H 3aKIIOYECHHS;

IPUMEHSITh CXeMHO-MO/IeNIbHEIE CPeICTBA IS NIPEICTABIEHHS CYIECTBEHHBIX CBA3eH U OTHOIICHHH B
H3y4aeMbIX OHONOrmyeckux o0BEeKTax, a TAKKe IIPOTHBOPEYHH Pa3HOIO pojia, BHIABICHHBIX B Pa3/IMYHBIX
MH(}OPMAIIMOHHBIX HCTOYHUKAX

pazpabaThiBaTh IUIAaH pelleHHs npobieMbl ¢ YYETOM aHaiW3a HMEIOUMXCS MaTepHalbHBIX H
HeMaTEePHAIBHBIX PECYPCOB;



BHOCHTE KOPPEKTHBBI B HEATEIbHOCTH, OIEHHBATH COOTBETCTBHE PE3y/ILTATOB IIEJISM, OLIEHHBAThH
PHCKH HOCICSICTBUH JEATEIBHOCTH,;

KOOPJMHUPOBATH U BBIIOJHATE paboTy B YCIOBHAX PEAIbHOIO, BAPTYAIBHOTO H KOMOMHHPOBAHHOTO
B3aUMOJIeHCTBHS;

pa3sBUBaTh KPEATUBHOE MBIIUICHHE IIPY PEIIECHUH KH3HEHHBIX IIpo0ieM.

2) 6a3zoBBI€ HCCAEI0BATEILCKHE NEHCTBHSA:

BJI4JIETH HABBIKAMH Y4eOHO-HCCIIEeJ0BATENBCKOM U IPOEKTHOM IESTEIEHOCTH, HAaBEIKAMH Pa3peIeHus]
npo6ieM, CrocOOHOCTRIO ¥ FOTOBHOCTBIO K CAMOCTOATENBHOMY IIOMCKY METOJO0B PELICHHA IIPAKTHYECKHX
3aj1ad, IPUMEHEHUIO Pa3InIHbIX METOI0B [IO3HAHHMS;

WCIIOJIE30BATE Pa3/IMYHbIe BUIEI AESTEILHOCTH IO TIOIYYEHHIO HOBOTO 3HAHMS, €0 MHTEPIIPETALHH,
npeoOpa3oBaHUI0 M TPUMEHEHHIO B yJYeOHEIX CHTyalusAX, B TOM YHCJE IpPH CO3MaHHMH Yy4eOHBIX U
COLMABHBIX TPOEKTOB;

(hopMupoBaThL HAYYHBIA THII MBILUIEHHS, BIaI€Th HAYYHOM TEPMHUHOJIOIHEH, KIFOYEBBIMH ITOHATHIMH
¥ METOJaMH;

cTaBHTh B (GOpMyIHpoBaTh COOCTBEHHBIE 3a/1a4¥ B 00pa30BaTEIbHON JICATEIBHOCTH H JKH3HCHHBIX
CUTYaIUsIX;

BLIABIISITH NPAYHHHO-CIIC/ICTBEHHBIE CBSI3M M AKTYaIM3HPOBATh 3alady, BLIIBHAIATh THIIOTE3y €€
pelIeHHs, HAaXOAHTh APryMEHTHl [UIA [OKa3aTelbCTBA CBOMX YTBEPKIACHHH, 3a1aBaTh IApaMeTphl U
KPUTEPHH PEIICHHS;

AHAU3UPOBATh IIOMYYEHHBIE B XOJ€ pelIeHHs 3ajadyd pe3ylbTarThl, KPUTHYECKH OLEHHMBATh HX
JIOCTOBEPHOCTH, IPOTHO3UPOBATh H3MEHEHHE B HOBBIX YCJIOBHSX;

JaBaTh OLICHKY HOBBIM CHTYAIHsAM, OLCHUBATh MPHOOPETEHHBIHA OIBIT;

OCYIIECTBJIATE IIeIEHAlpPaBIeHHBIH IOMCK IIepeHoca CPEICTB M CHOCOOOB  JEHCTBHS B
npodeccHOHATLHYIO Cpely;

YMETh [IEPEHOCHTH 3HAHUS B MI03HABATEIBHYIO H IPAKTHIECKYIO 00/1aCTH KHU3HEACATEIIEHOCTH,

YMETh MHTEIPUPOBATH 3HAHUS M3 PA3HBIX MPEIMETHBIX 00IacTei;

BBLIIBUIaTh HOBBLIE WJIEH, IPEJIaraTb OPHIMHAIBHEIE TIOJXOIBl M PELICHHS, CTaBHTh IPOOIEMBI H
3aJla4H, JOIYCKAIONIHe albTePHATHBHEIE PELICHHU.

3) pabora ¢ uadopmanuen:

OPHEHTHPOBATECH B PA3NIMYHBIX HCTOYHHKaX WH(MOpMauum (Tekcre y4eOHOro mocoOusi, HaydHO-
HONYJIAPHOH JuTepaType, GHONOTHYECKHX CIOBAPSX M CIPABOYHHKAX, KOMIBIOTEPHBIX 0a3ax NaHHBIX, B
WHTepHETE), aHATM3UPOBaTh HMHO)OPMAIIMIO PA3IAYHBIX BHIOB H (GOpM NpEACTaBICHHA, KPUTHIECKH
OIIEHMBATH €€ JOCTOBEPHOCTH H HEIPOTUBOPEUHBOCTH;

bopMyIHpOBaTE 3ampOCHl W IIPAMEHATH Pa3IMYHbIE METOMB! IIPH MOMCKE W 0TOOpe OHOIOrHYecKoH
uHpopManuK, HeoOXomMOiH 11 BBITOIHEHHA y4eOHBIX 3a/1a4;

npuobperaTs  ONBIT  HCNONB30BaHHA  MHGOPMAaIMOHHO-KOMMYHHMKATHBHBIX  TEXHOJIOTHH,
COBEPIIEHCTBOBATE KY/ILTYPY aKTHBHOIO HCIOIE30BAHMUS PA3IMIHEIX IOHCKOBEIX CHCTEM;

CAMOCTOATENBHO BBHIOMpAaTh ONTHMAIBHYIO (GOpMy MpeAcTaBieHus OHONOrHuecKkoi wuHpOpMauu
(cxemsbl, rpadp UK, IMarpaMMBI, TaOJIHIIbL, PUCYHKH H IPYTOE);

HCIIO/IB30BaTh HAYYHBIH S3bIK B KA4YECTBE CPE/CTBA NpU paboTe ¢ OMONOrHYECKOM HHPOpMAIHEH:
NPUMEHATh XMMUYECKHe, (Qu3udecKre U MaTeMaTHUeCKWe 3HAKH M CHMBOIEIL, (Gopmyisl, aGGpesuarypy,
HOMEHKJIATYPY, HCII0/IB30BaTh H Npeodpa30BEIBaTh 3HAKOBO-CUMBOIHYECKHME CPEICTBA HATTIAAHOCTH;

BIajleTh HABBIKAMM pAClO3HABAHMS M 3alIMTHl MH(OpMalMH, WHOOPMALMOHHOH Oe30IMacHOCTH
JTHYHOCTH.

OsJiajieHHe YHHBEPCAJIbHBIMH KOMMYHHKATHBHBIMH J€HCTBHAMH:

1) obmenue:

OCYIECTBIATE KOMMYHHKAIlHH BO BCeX cepax JXM3HM, aKTHBHO Y4YacTBOBATH B [HUAJOTe WM
JUCKYCCHH II0 cymecTBY oOcykmaeMod TeMbl (yMEHHE 3a1aBaTh BOIMPOCHI, BHICKA3BIBATE CYKICHUS
OTHOCHTENIBHO BBHIIIOJHEHHs Ipe/UlaraeMod 3afavd, YYUTHIBATH HHTEPECH H COTTIACOBAHHOCTBH IO3HIIHH
JPYTUX YYaCTHHKOB JHANIOTa HIIH JTUCKYCCHH);

pacrmo3HaBaTh HeBepOanbHble CpeicTBA OOIMIEHHS, IOHMMATh 3HAYEHHE COLUAIBHBIX 3HAKOB,
IIPEIOCHUIOK BO3HUKHOBEHHSA KOHGIMKTHBIX CHTYaIHH, YMETh CMATYaTh KOH(IMKTHI M BECTH [IEPETOBOPEL

BJIAJIETH PA3IMYHBIMHA crioco0aMu OOIIEHUS W B3aUMOJIEHCTBH S, TOHAMATh HAMEPEHU NPYIHX JIOICH,
MPOSBIATL YBAXKHUTENHHOE OTHOIIEHHEe K cobecelHMKY W B KOPPeKTHOH (opme (opMymmpoBaTh CBOH
BO3paKCHHA,



pa3BEPHYTO M JIOTHYHO H3/IaraTh CBOIO TOUKY 3PEHHMS C HCIIONIE30BAHMEM A3BIKOBBIX CPEJICTB.

2) coBMecTHas 1eATeJIbHOCTh:

[OHMMATh ¥ HCIONB30BaTh IPEMMYINECTBA KOMAHIHON M MHIMBHIYalbHOH pabOTHI NP pEIICHAH
Guonoruyeckoii  NMpo6neMbl, OGOCHOBBIBATH  HEOOXOMMMOCTh — NPUMEHEHHs IPYINOBBIX  (opm
B3aUMOIEHCTBHS IPH pelIeHu: ydeOHOMH 3a/1a4u;

BHIOHpATh TEMATHKY M METO/BI COBMECTHBIX JIEHCTBUM ¢ y4ETOM OOIIMX HHTEPECOB B BO3MONKHOCTEH
Ka/I0Tr0 WieHa KOJUIEKTHBA,

IPUHHMATE L€l COBMECTHOM J€ATeNbHOCTH, OPraHHW30BBIBATE M KOOPAMHHPOBATH AEHCTBHS IO e¢
JOCTHIKEHHEO: COCTABIATE IUIaH JeHCTBHM, pacupeae/siTh PONIH ¢ YYETOM MHEHHH Y4aCTHHKOB, 00CYXKAATh
pe3yJbTaTEl COBMECTHON paboTH;

OIEHABATh KA4ecTBO CBOETO BKJIAJa M KAKJOTO YYaCTHMKAa KOMaHJbl B OOIIMH pe3yiasTaT 1o
paszpaboTaHHBIM KPHTEPHSIM;

TpeyIaraTh HOBLIE IPOEKTHI, OLIEHHBATh UIEH C IO3HIIMHM HOBHM3HELI, OPHIHHAIBHOCTH, PAaKTHICCKOM
3HAYUMOCTH;

OCYIIECTBJIATh IO3HTHBHOE CTPATErMYECKOE IIOBEACHHE B pAdIMYHBIX CHTYallHAX, NPOSABIATH
TBOPYECTBO U BOOOpaskeHHE, OBITh HHUIIMATHBHBIM.

OBaajenne yHHBePCAIbHBIMH PeryISTHBHLIMH JIeHCTBHAMM:

1) camoopraHu3anus:

HCIIONB30BAaTh OMOJIOTHYECKHE 3HAHMS JUIS BBISBICHHA NPOOIeM M HX DEIICHHA B JKM3HEHHBIX H
yueOHBIX CHTYAIHIX;

BEIOHpATh Ha OCHOBE OMOTOTHYECKUX 3HAHMI IIENEBLIE U CMBIC/IOBEIE YCTAHOBKH B CBOMX ISHCTBHSX
H TOCTYIIKaX IO OTHOIIEHHIO K )KMBOH IIPHPOJE, CBOEMY 3[0POBEIO U 3/I0POBBIO OKPYIKAIOLINX,

CAMOCTOSITEIFHO OCYIIECTBISTh IT03HABATEIBHYIO JEATEIBbHOCTh, BBIABIATE IIPOOJIEMBI, CTABHTh H
thopMyupoBaTs coGCTBEHHBIE 3a/1aul B 06pa30BaTeIbHOM AeATETbHOCTH H KH3HEHHBIX CHTYALIUAX;

CaMOCTOSTEIGHO COCTABJATh IUIAH peLIeHuss MpobiemMbl ¢  YUETOM HMEIOIMUXCS PeCypceoB,
COOCTBEHHBIX BO3MOKHOCTEN M NIPEAIIOYTEHNHM,

JABaTh OLIEHKY HOBBIM CHTYAIlHSIM;

PaCIIHpPATH paMKH y4eOHOTO IpeAMeTa Ha OCHOBE JIMYHBIX MPEATIOYTEHHIH;

JeaTh OCO3HAHHEIH BEIOOP, apryMEeHTHPOBATh ero, 6paTh OTBETCTBEHHOCTD 3@ PEIICHHE,

OLIEHHBATH NPUOOPETEHHEIH OIBIT;

croco6eTBOBaTE (hOPMUPOBAHHIO U TPOSBICHUIO IMUPOKOH 3PYAHIMU B PasHBIX 00JACTAX 3HAHHH,
MIOCTOSTHHO MOBBIINATE CBOM 06pa3oBaTebHbIA U KYJIbTYPHBIH YPOBEHB.

2) cAaMOKOHTPOJIb:

JIaBaTh OLIEHKY HOBBIM CHTYAI[HsSIM, BHOCUThL KOPPEKTUBBI B JEATENLHOCTD, OLIEHUBATE COOTBETCTBHE
PE3yIbTATOB LIEIAM,;

BIAJIeTh HABBIKAMM II03HABATEIbHOW pedrexkcuu Kak OCO3HaHHsS COBEpLIAEMBIX NEHCTBHH H
MBICJIUTEIBHBIX MPOIECCOB, X PE3yIbTaTOB M OCHOBAHHI, HCIOIB30BaTh MPUEMBI pedIEKCHH UL OLEHKH
CHTYyalluH, BbIOOpa BEPHOIO PEIICHHUS;

YMEeTh OIIEHUBATh PHCKH ¥ CBOEBPEMEHHO IIPHHUMATDH PEIIEHHUS 110 UX CHUIKEHHIO;

[IPAHUMATH MOTHBEL H apPTYMEHTHI APYTUX TIPU aHAIMU3E Pe3yJIbTATOB JAEATEIbHOCTH;

3) npunsaTue ceds u Apyrux:

MPHHUMATH ce0s1, MOHUMas CBOM HEIOCTATKU U IOCTOMHCTBA;

[IPHHUMATh MOTHBEI M apTYMEHTHI APYTHX IIPH aHAIM3€ Pe3yJIbTAaTOB AEATEIIbHOCTH,

IpU3HABaTh CBOE IPaBO U MPaBO APYTUX HA OIHOKH;

pa3BUBATh CIIOCOOHOCTh MOHUMATh MHP € MO3HIMH APYIOro YeI0BEKa.
NNPEIMETHBIE PE3YJIbTATBI

[IpesMeTHBIE pe3yNbTaThl OCBOSHMS cojiepikanus ydebHoro npexmera «bronorus» Ha yrmyonénHoM
YPOBHE OpHEeHTHpoBaHbl Ha oOecnedenwe npodunsHOoro ob6ydenus obygarommxcs Ouonorun. Onu
BKJIIOYAIOT: crnenuduueckue Uil OHOIOrHH Hay4yHbIC 3HAHHS, YMEHHUS H CIOCOOB! AEHCTBHH 110 OCBOCHHIO,
HHTEpIpeTalui U NpeoOpa3oBaHUI0 3HAHWM, BHABI JESTENBHOCTH IO MOMYYEHHIO HOBBIX 3HAHUH M MUX
IOPAMEHEHHIO B pa3lMYHBIX Yy4eOHBIX, a Tak)Ke B pealbHBIX JXM3HEHHBIX CHTyanusax. [IpenmerHsle
pe3yJbTaThl IPECTABIEHBI IO TO/1aM U3yUeHHUS.

[IpemmeTrHsie pe3ynbTaThl ocBoeHust yudebHoro mnpeamera «buonorusi» B I0 wiacce MOMKHBI
OTpaXKaTh:



chOpMHPOBAaHHOCT, 3HAHHH O MecTe M poiu OWOJOTHH B CHCTEME eCTECTBEHHBIX HaykK, B
(OpMHPOBaHHH €CTECTBCHHO-HAYYHON KapTHHBI MHPa, B MIO3HAHWHM 3aKOHOB ITPHPOBI U PEIIEHHH podaeM
PAlMOHAIBHOTO TPHPOIOIOIL30BAHNA, O BK/IA[AE POCCHHCKUX H 3apyOexHBIX YYEHBIX B pPa3BHTHE
Guonoruu;

BlIaJeHAEe CcHCTeMON OHMONOTHYeCcKMX 3HaHWH, KOTOpas BKIIIOYAeT: OCHOBOIIOJIArarolIye
OGronoruUecKue TEPMUAHBI U TIOHATHA (JKU3HB, KIETKa, OpraHu3M, MeTaboIu3M, rOMeocTa3, CaMOperyJIaIus,
CaMOBOCIIPOH3BEIeHUe, HACIeICTBeHHOCTh, M3MEHYMBOCTh, POCT H pa3BHTHE), OMOIOrHYECKHEe TEOPUH
(xnerounas Teopus T. IlIBanna, M. lllnelinena, P. Bupxosa, XxpoMocoMHas TeopHs HaciencTBeHHOCTH T,
Moprana), yaenus (H. M. BaBunoBa — 0 ueHTpax MHOroo0pa3us W IPOHCXOXKICHHA KYIbTYPHBIX PACTEHHH),
3aKOHBI (€AMHOOOpa3nsi NMOTOMKOB IIEPBOTO IIOKOJIEHHWS, PACIIEIICHHS, YHCTOTHI raMeT, He3aBUCHMOTO
HacnenoBaHua I'. Mensens, roMOJIOTHYECKHX PAAOB B HacleAcTBeHHOH m3MeHuuBocTH H. V. Basuiosa),
MPHHIHITE! (KOMILIEMEHTapHOCTH );

BIaJ€HHE OCHOBHBIMH METOJaMH HAyYHOIO IIO3HAHHUS, MCIONL3YeMBIX B OHONOrHYECKHX
HCCIIeJOBAHUSIX JKUBLIX 00BEKTOB (OMUCaHUE, U3MEPEeHUEe, HAOMOo1eHUE, JKCIIEPUMEHT);

YMEHHME BBIIE/IATE CYIIECTBEHHBIE INPH3HAKH: BHPYCOB, KJIETOK MPOKApHOT ¥ 3YKapHorT,
OJJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4Hcie OakTepuii, rpuOOB, pacTeHH, JKUBOTHBIX |
4ejgoBeKa, CTPOGHHA OpraHOB M CHCTEM OpPraHOB pAaCTeHHM, JKHBOTHBEIX, YeJIOBEKa, ITPOIECCOB
KHU3HEJCATCIIEHOCTH, IIPOTEKAOMMX B OpraHH3MaX pacTeHMH, JKHBOTHBIX M 4YEJIOBEKa, OMOIOrMYecKHX
mporeccoB: obOmeHa BemecTB (MetaGoimM3M), INpeBpalleHds 3JHEPrud, OpoKEHHs, aBTOTpoHOrO M
reTepoTpoHOro THIIOB IHTaHHs, (OTOCHHTE3a M XEMOCHHTe3a, MHTO3a, Meio3a, raMeToreHesa,
sMOpHoOrenesa, MOCTIMOPHOHATEHOTO PasBUTHS, PA3MHOKCHHUS, WHIMBHAYAIHHOTO PA3sBUTHSA OpraHU3Ma
(oHTOTEHE3a), B3aUMO/ICHCTBAA ['€HOB, F'€TEPO3NCa, HCKYCCTBEHHOr0 0TO0pa;

YMEHHE YCTaHABIIMBATH B3aUMOCBSI3M MEXKIY OPraHOMJAaMH KJIETKH M WX (YHKIHSIMH, CTPOCHHEM
KJIETOK Pa3HbIX TKaHeH M UX QYHKIMAME, MKy OpraHaMH U CHCTEeMaMH OpPraHOB Yy pacTEeHUH, J)KHBOTHBIX U
qenoBeKa M WX (YHKIHSIMH, MEXIy CHCTEMaMd OpPraHoB W HX (QYHKIMAMH, MEXIy 3TanamMu oOMeHa
BEIIECTB, JTaraMH KJIETOYHOTO IHWKJIA W JKA3HEHHBIX IIMKJIOB OPraHW3MOB, 3TallaMd 3MOPHOHAIIBHOIO
Pa3BHTHSA, FTEHOTHIIOM M ()eHOTHIIOM, (EHOTHIIOM H (PaKTOpaMHU Cpejibl OOHTaHHS,

YMEHHE BBIIBJIATE OTIHYUTEIBHEIE IIPU3HAKY JKUBBIX CHCTEM, B TOM YHCIE PAaCTeHHM, JKHBOTHBIX H
YeNoBeKa;

YMEHHE HCIOJIB30BaTh COOTBETCTBYIOIIHE APryYMEHTHI, OHOJIOTHUECKYIO TEPMHHOJIOTHIO U CUMBOJIUKY
IUTA AOKa3aTeabCTBa POJICTBA OPraHU3MOB Pa3HBIX CHCTEMAaTHYECKUX TPYIII;

YMEHHE pemarh OHOJIOTHYECKHE 3aJ[a4d, BBIABIATH I[IPHYUHHO-CIEICTBEHHBIE CBA3H MEXKIY
UCCIIeyeMbIMH OMOJIOTHYECKMMH IIPOIecCaMH M SBJICHHSMH, A€IaTh BBIBOJBI M IIPOTHO3BI HA OCHOBAHUH
MOJTy4eHHBIX PEe3yJIbTATOB;

YMEHHE BBIIOJHATH JabopaTopHble W mpakThyeckue paborel, cobmonare npaswia npu pabore ¢
y4eOHBIM H 1abopaTopHBIM 000PYI0BaHHEM;

YMEHHE BBIIBHIaTh THIOTE3E], IPOBEPATH UX DKCIEpHMEHTAILHBEIME CpeficTBaMH, GopMynupys Leilb
UCCIICIOBaHUs, AaHAIM3UPOBATE MIOYYEHHBIE PE3Y/IbTATHl U AENIaTh BEIBOIBI,

YMEHHE Y4acTBOBaTh B y4eOHO-HCCIeIOBaTeNbeKoH paboTe 1Mo OHOJOrMH, SKOJOTHA ¥ MEIHIHHE,
IPOBOAWMOM Ha 0a3e MKOJIbHLIX HAYYHBIX OOINECTB, U MyOIMYHO MPEACTABIATH MOIYyUYEHHBIE Pe3y/IbTaThl
Ha YYEHHYECKUX KOH(EepEeHIUX;

YMEHHE OIEHHBATh 3THYECKHE acCHeKThl COBPEMEHHBIX HCCIeNoBaHHM B oOmactn OHONOTHH H
MEIMLHHBl (KIOHHPOBaHHE, HCKYCCTBEHHOE OIUIOJOTBOPEHHE, HalpaBlieHHOE H3MEHEHHE IeHOMa H
CO3/laHUe TPAHCTeHHBIX OPraHU3MOB);

YMEHHE OCYIIECTBIIATE OCO3HAHHEIA BeIOOp Oymymel npodeccuoHanbHOR 1eATeNbHOCTH B 00IacTH
OMOJIOrHH, MEIMIMHB], OHOTEXHOJIOTHH, BETEPHHAPHH, CEJIBCKOTO XO3SHCTBA, IIHINEBOM MPOMBIILICHHOCTH,
yriyOnaTe TIO3HABATENIBHBI HWHTEpEeC, HaNpaBIeHHBI Ha OCO3HAaHHBIM BEIOOD COOTBETCTBYIOLIEH
npodeccun U MponoDKeHHe 6HoIorHYeckoro 0Opa3oBaHUa B OPraHU3alMsaX CPEeAHEro npodeccHoHaIbHOro
U BBICIIEro 0Opa3oBaHusl.

IIpemveTHBlE pe3ynbTaThl OCBOeHHMsI ydyeOHoro mnpexmera «buonorust» B 11 Kiacce OIDKHBI
OTPaXKaTh:

chOpPMUPOBAaHHOCTH 3HAHHH O MeCTe M pOIH OHONIOTHH B CHCTEME €CTECTBEHHBIX HAyK, B
(OpMHPOBAHHH COBPEMEHHOH ECTECTBEHHO-HAYYHOM KapTHHBI MHpa, B TO3HAHHH 3aKOHOB IPUPOJIBI H
PEIICHHH SKOJOIMYECKHX IIpoOJIeM 4YelnoBedYecTBa, a TakKe B DEIIeHHH BOIPOCOB pallHOHATBHOTO



IIPMPOJIONOJB30BAHMS, ¥ B ()OPMUPOBAHHMH LEHHOCTHOTO OTHOIMICHUS K HPHPOAE, 0611ecTBy, YeIOBEKY, O
BKJIaJle POCCHICKHUX U 3apyOeKHBIX YUEHBIX-OHOIOrOB B Pa3BUTHE Ouonoruu;

YMEHHE BIAJeTh CHCTEMOM GHONOrHYECKUX 3HAHUM, KOTOpas BKJIKOYAET ONpPEC/ICHUs W IOHUMAHHE
CYIIHOCTH OCHOBOIONATAIONHX OMONOTHYECKHX TEPMHHOB H TIOHATHH (Bup, skocucrema, Guocdepa),
6HONOrHYeCKHe TeoprH (3BomomnHonHas Teopus U. JlapBiHa, CHHTETHYECKAs TEOPHs JBOJIOLKH), YICHHS
(A. H. CeepuoBa — 0 myrax u Hanpasnenmsx ssomouun, B.JM. Bepraackoro — o 6uocepe), 3aKOHBI
(reernueckoro papHosecus [ix. Xapau u B. BaituGepra, sapoxsmuesoro cxozncrea K. M. bapa), npasuia
(murmMyma FO. JImbuxa, 9KONOrHYECKOH MHpPaMUIBI SHEPIHHM), THIIOTE3EI (ruroreza «vupa PHK» V.
I'unbepra);

yMEHHE BIajeTh OCHOBHBIMH METOJaMH HAYJHOTO TO3HAHMS, HCIOIL3YEMBIMH B OHOIOTHYECKHX
HCCIEOBAHAAX JKHBBIX OOBEKTOB H IKOCHCTeM (ONHCAHWe, H3MepeHHe, HabmoJIeHHE, SKCIIEPUMEHT),
crocoGaMy BEISBIEHUS M OLEHKH aHTPOIIOTEHHBIX M3MEHEHHUH B IPUPO/IC;

yMeHHe BBUIEIATH CYIIECTBEHHBIE IPH3HAKH: BHJIOB, OHOTeONEHO30B, SKOCHCTEM H ouocheps,
CTaGHIM3HPYIONIEro, ABHKYINErO M Pa3phIBAIOMIEr0 €CTECTBEHHOro o0TOOpa, ajlIONaTPUYecKoro u
CHMIIATPAYECKOTO BUI000PA30BAHMS, BIMSHUS [BIKYIIMX CHJI 3BOJIONMH HA TeHODOHZ IOMYIIALHMH,
TIPHCIIOCOBIEHHOCTH OPTaHM3MOB K cpesie OOMTaHus, YePeJ0BaHIs HAlPaBICHHH 3BOMIOIAH, KPYroBOPOTa
BEINECTB M MOTOKA SHEPTHH B 3KOCHCTEMAX;

YMEHHE YCTAHABIMBATH B3aHMOCBA3H MEXIY IIPOLECCaMH 3BOJIOLMH, [ABMKYIMMU CHIIaMHA
aHTPOTIOTEHE3a, KOMIIOHEHTAMH PasIHIHBIX SKOCHCTEM U IPUCHIOCOOICHUAMH K HIM OPraHU3MOB;

YMEHHE BBISBIATH OTIMIUTENbHBIE MPH3HAKH XXUBBIX CHCTEM, IPUCIIOCOOICHHOCTh BHIOB K Cpefie
obuTAHMA, AOMOTHYECKMX M OHOTHUECKHX KOMIIOHEHTOB OSKOCHCTEM, B3aMMOCBS3€d OpraHH3MOB B
coobImecTBax, aHTPONOreHHBIX H3MEHEHHH B OKOCHCTEMAaX CBOEH MECTHOCTH;

YMEHHE HCIOIB30BaTh COOTBETCTBYIOIINE APIyMEHTEI, OHOJIOTHYECKYIO TEPMHUHOJIOTHIO ¥ CHMBOJIMKY
IUIA JI0Ka3aTeNIbeTBAa POJCTBA OPraHU3MOB PA3HBIX CHCTEMATHYECKHX TPYII, B3aUMOCBSA3H OPraHH3MOB H
cpesbl OOHMTAHMS, EIMHCTBA YeTOBEYECKHX Dac, HEOOXOIMMOCTH COXPaHEHHA MHOro0Opasus BHIOB H
9KOCHCTEM KaK YCIOBHS COCYIIECTBOBAHMS IIPUPOJILI H YEJIOBEYECTBA,

yMeHHE pemarh OHOJOrHYecKHe 3ajayd, BBIABIATH IPUYMHHO-CIICJCTBEHHBIE CBA3H MEXNY
ACCIIEyeMbIMU OHOJOTHYECKEMHU TIPOIECCAMH M SABJIEHHSMH, JICaTh BBIBOJB! M IIPOrHO3bI HA OCHOBAHAM
MOTyYeHHBIX pe3yIbTaToB;

yMEHHE BBIIOJNHATH J1aGOpaTOpHBIE M NpPAKTHYECKHe PaboTh, COONIONATh NpaBHiIa IpPH pabote ¢
y4eOHBIM 1 1abopaTopHEIM 060PYI0BAHHEM;

yMEHHe BBUIBHTATh TMIIOTE3H], IPOBEPSTH UX IKCIEPUMEHTATBHEIME CPEACTBAMH, GOPMYJIHPY LC/b
HCCIeI0BAHMS, AHATTH3UPOBATH IIOJIydeHHBIE PE3YIBTATEL U JeJIaTh BHIBOIIBI;

YMEHHE y4acTBOBATh B yd4eOHO-HCCIIeN0BaTeIbCKOH paboTe 1m0 GHONOIMH, SKOMOTHM H MEIHIMHE,
MpoBOMMOY Ha Ga3e MIKOIBHBIX HAYJHBIX OOIIECTB, W IyOIUYHO MPEACTABIATE IONYYCHHbIE PE3YIbTATHI
Ha YUYEHHYECKHX KOH(EPEeHIIHIX;

YMEHHE OIIEHHBATH THIIOTE3Bl H TEOPHH O IPOMCXOKICHUH JKM3HH, YelIOBeKa H YelIOBEYCCKHX pac, 0
IIPHYMHAX, TOCIECTBUSAX ¥ crocobax npeoTBpaliesus r1o0anbHbx u3MeneHuit B 6uochepe;

yMeHHe OCYIIEeCTBISTh OCO3HAHHBIH BEIOOP Oymymei npodeccHoHanIbHOR ASSTeNTBHOCTH B obnactu
GHOJIOTHH, SKOJIOTMM, MPHPOAOIOIB30BAHMS, MEIHIUHEL, OHOTEXHOJOIHH, IICHXOJIOTMH, BETEPHHADHH,
CebCKOr0 XO3SHCTBA, TUIIEBO TPOMBINIIEHHOCTH, YIIyOIisiTh N03HABATEIbHBIA MHTEPEC, HAIPABICHHBIH
HA OCO3HAHHBIH BHIOOP COOTBETCTBYIOMEH mMpodeccku M MpoJoIDKeHHe OHOJIOrHYecKoro odpasoBaHus B
OpraHu3alysX CpeHero MpopecCHOHATLHOrO U BBICIIET0 00pa3oBaHusL.



TEMATUYECKOE INTAHUPOBAHUE
10 KJIACC

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

KommgecTBo yacos JIeKTPOHHBLIE
HaumenoBanue paszjaesoB H TemM upposeie
Ne /i S — el Beero Konrpoasusie | Ilpakruueckue :::;p:l:aﬂm aTezmm,le
padoTsl pabdoTnI pecypesi
1 buronorus xax Hayka 1
2 JKuBbie CHCTEMBI W HX H3y4YCHHE 2
3 Buosorus kinerku 2 0.5
4 XUMHYECKas OpraHu3arys KJICTKH 10 1
5 Crpoenue ¥ QyHKIHHE KJICTKH 8 2
6 OOGMeH BelecTB U MPEBPALLEHHE SHEPTUH B 9 1 1
KJIETKE
7 Hacnencrsennas nHdopmaius | 9 1 05
peanu3aius e€ B KIETKE
JKu3HeHHBIA UK KJIETKH 6 1
9 Crpoenue u GyHKIMY OPraHU3MOB 17 2 1.5
| 10 Pa3sMHO)XEHHE 1 pa3BUTHE OPraHU3MOB 8 1.5
1 ['enernka — Hayka O HACIEICTBEHHOCTH U 2 1 05
W3MEHYMBOCTH OPraHH3MOB
12 3aKOHOMEPHOCTH HACIIEACTBEHHOCTH 10 1 1
13 3aKOHOMEPHOCTH H3MEHYHBOCTH 6 1
14 ['enmeTnka genosexa 3 1 0.5
15 Cenexiust OpraHusMoB - - 1
16 BHOTEXHOIOT s M CHHTETHYECKast OHONIOTHSA 4
17 PesepeHOE BpeMs 1
102 9 13




11 KJIACC

KoanuecTBo yacos DIeKTpPOHHBIE
. HaumenoBanue pasjiejoB H TeM (undposbie)
Ne n/m nporpaMMbI — KoélTponbﬂue l'Ipﬁalcrﬂqeclcne 06pa30oBaATEILHBIE
paboThI paboTsl pecypes
1 3apoiKICHHE U Pa3BUTHE 3BOJIOIMOHHBIX 4
Ipe/ICTaBICHUH B OMOJIOIHH
2 MHUKpPO3BOJIONHS 1 €€ pe3yJIbTaThI 14 1 2
E Maxpoassomonus u ¢ pe3yIbTaThl 6 1
4 [Ipoucxoxaenue H pasBUTHE XKH3HHA HA 15 1 1.5
i 3emie
S ITponcxoxkeHne YeI0BeKa — aHTPOIIOTeHE3 10 1 1
DKoJIOrHsl — HayKa O B3aUMOOTHOIIEHUAX
6 OpPraHHU3MOB M HAJOPraHH3MEHHBIX CHCTEM 3 1 0.5
C OKpyIKalomei cpenoi
/4 OpraHu3Mbl B cpeaa oOuTaHusA 9 1 1.5
8 DKOJIOrHs BUJIOB M IOMYJIIIUH 9 1 0.5
9 DKOoJIOrHs co0bIIecTB. FKONOTHIECKHE 12 | 0.5
CHCTEMBI i
10 buocdepa — riiobansHas SIKOCHCTEMA 6
11 Yenosek u OKpy’Karomas cpena 6 1
12 PesepBHoe Bpems _ . 8 1 o
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 10 1.3




NNOYPOYHOE IVIAHUPOBAHUME

10 KJIACC
KoanuecTBo 9acos DIEeKTPOHHBIE
.r]':’;'_r“ Tema ypoxa Beero Koutpoabusl | IlpakTHueckue ';I:;? — ggf a[;‘:;;feﬂbn
e padoTsI paboTeI BIE pecypes
i bronorus xak KOMIUIEKCHas Hayka M KaK 9acTh COBPEMEHHOI0 1 CenTtabpb
obmecTra
2 JKuBEIle cHCTEMEI H HX CBOMCTBA 1 CeHTabpb
3 YpoBHEBas oprasu3anus KHUBBIX CHCTEM ) 1 ) Centabpb
4 HicTopus oTKpeITHA M M3ydeHus kietku. Kilerounas teopus ! CeHTabpb
MeTo 151 MOJIEKYJISIPHOM U KieTouHoH Ouonorun. ITpaktaueckas pabora CeHTAbpD
5 «3y4eHne METOI0B KIeTOIHOH Ononoruu (xpomatorpadus, 1 0.5
snexTpodopes, rudpdepennuansaoe neHTpudyruposanue, ITIP)»
6 XUMHIEeCKHH cOCTaB KIETKH 1 CeHTabpb
7 MuHepanbHbIE BEIECTBA KIIETKH, UX Ouonorugeckas poib 1 CeHTabpb
g Opranuyeckue BerecTBa KieTkn — oenx. JlabopaTopuas pabora 1 05 CeHTAbpL
«ObHapyx)eHne OENKOB ¢ IMOMOMIBIO KAYECTBEHHBIX PeaKIlHi»
9 CaoiicTna, knaccudukamus 1 GyHKIHH OeIKOB 1 CeHTa6pb
10 OpranuvecKue BemecTsa KIeTKH — yrieBojibl. Konrponbnas pabora 1 1 CeHTAGpPDL
11 OpraHuyecKHe BemecTBa KJIETKH — JIMITHIBI 1 CentAbpb
Hyxneunnossie xucnotsl. JIHK u PHK. Jlaboparopras padota CeHTabpb
12 «HMccnenoBanne HYKJIEMHOBBIX KMCIIOT, BBIIEJICHHBIX H3 KIETOK 1 0.5
Pa3MYHBIX OPraHH3MOBY
13 Crpoenue u ¢pyuxuuu AT®. Jipyrue Hykineosuarpupochars (HTD) 1 0 OkTsbpb
14 CexsernupoBanne JIHK. MeTojil reHOMHKH, TPaHCKPHIITOMHEKH, 1 OkTAbBpL
MPOTEOMHKH
15 MeToab! CTPYKTYPHON OHOJIOTHA 1 OxTAbpb
16 Tunst wretok. [TpoxaproTHYecKas KIeTKa 1 OkTA6pPbL
17 Crpoenne sykaproTHYecKOH kineTku. [IpakTuyeckas pabora «M3yuenue 1 0.5 OKTABPL
CBOICTB KJICTOUHO! MEMOpaHbI»
18 IToBepXHOCTHBIH anmapar KIeTKH 1 OxTAbpb
19 OxaomeMOpanHnsle opraHouap! ketky. IIpakTudeckas pabora 1 0.5 OkTAbpb

((I/IBY'-IEHHC JBHKCHHA ITHTOILIA3MEBI B PACTHTEJIBHBIX KIETKax»




[oyaBTOHOMHBIE OPraHOWIBI KJIETKH: METOXOH/IPHH, IJIACTH/IBL. OxTAbpbL
20 Jlaboparopuas pabora «MccnenoBanue miasMonn3a 1 Jeria3sMonusa B 1 0.5
PacTHTENBHBIX KIETKaX»
21 Hemembpannblie opranonibl kierkd. Korrponenas pabora 1 OkTA6pb
22 Crpoenne u GYHKIMHA SApA 1 OkTA6pb
23 CpaBHHUTEIBHAs XapaKTEPUCTHKA KIIETOK 3yKapHoT. Jlaboparopras 1 05 OkTAbpL
pabota «M3yueHune cTpoeHHs KIeTOK PasIMUHbIX OPraHu3MOBY
ACCHMHIISIMA | JIACCHMHAJIAIIAS — JIBE CTOPOHBI MeTaboim3ma. THnsl OxTAb6pb
24 obmena BemecTs. JlabopaTopHas pabora «M3yuenue KaTaTHTHIECKOH 1
aKTMBHOCTH (hepMEeHTOB (Ha mpFMeEpe aMHJIa3hbl HIIH KaTaja3bl)»
depMeHTATHBHBIN XapakTep peakIui KIeTOYHOTro MeTabom3ma. Hoabpb
25 Jlaboparopras pabora «M3yyenune GepmMeHTaTHBHOIO pacIieIICHUs 1 0.5
NEPOKCHA BOIOPO/Ia B PACTHTENbHBIX M JKHBOTHBIX KJIETKAX)
26 benku-akTHBATOPH! H OEeNKA-MHTHOHNTOPEI 1 Hoabpb
27 ABTOTpO(HBIH THII 0OMEHa BEIIECTB 1 Honbpb
28 doTocunTes 1 Hoabpsb
29 XemocunTtes. JJaboparopHas pabora «CpaBHEHHE IIPOIIECCOB 1 0.5 Honabpb
| doTocuHTE3a B XEMOCHHTE3A)
30 | AmnaspobHbie opranu3Mel. Buip! 6poxxenns. Jlaboparopras pabora 1 Honbpb
«CpaBHEHHE NPo1IeccOB OPOKEHUs U JBIXaHUAY
31 AspoOHEBIe OpraHu3MEL DTansl sHepreTHdeckoro oomena. Konrponsnas 1 Hoabpb
pabora
32 Dneprust MmemOpanHoro rpajuenTa npotoHoB. Cunres AT®: pabora 1 Hoabpb
nporoHHoi AT®-cunTassl
33 Peaknuu MaTpuyHOIro CHHTE3A 1 Honbpb
34 Tpanckpunuus — MaTpuysbtii cuates PHK ) 1 Hoabpb .
35 | Tpacnsmus u e€ 3tansl 1 Honbpb
36 Ko mposanue amunokacnot. Pois pubocom B GuocunTese 6enka 1 Hoa6pb
[ 37 Opranuszanus reHoMa y IpoKapHOT H DYKapuoT 1 Jexabpb
38 MonexynsipHble MeXaHH3MBbl SKCIIPECCHHA T€HOB Y 9YKapHOT 1 JNekabpb
39 Bupychl — HexJ1eTo4HbIe (pOPMBI XKA3HA U OOJIUTraTHBIE IIapa3UuTHL. 1 0.5 Jexabpb
[TpakTrueckas pabota «Co3ranue MOJENH BHpycay
40 Bupychrsle 3a001eBaHns 9eI0BEKa, JKMBOTHBIX, PACTEHHH 1 Hexabpb
41 | Hamorexnonoruu B Omonoruu 1 Meaunuse. KontponsHas padora 1 [Jexabpb




42 Ku3HEHHBIA AKIT KISTKH 1 Nexabpb
43 Marpuynbiii cuare3 JTHK 1 [Nexabpb
44 Xpomocomsl. Jlaboparopras pabota «M3ydeHne XpoMOCOM Ha FOTOBBIX 1 05 Oexabpb
MHKpOIIpernaparax»
45 JleneHne KIETKH — MHTO3 1 [Oekabpb
Tune! knerox. Kapuokunes u nqurokunes. Jlaboparopnas padora [exabpb
46 | «Habmopenne MHTO3a B KJIETKaX KOHYHKA KOpPEIIKa JiyKa (Ha rOTOBBIX 1 0.5
MHKpOIIpernaparax)»
47 Perynisnms )XM3HEHHOIO ITUKJIA KIETOK 1 Nexabpb
48 OprasusM Kak eqHHOE LEN0e 1 Oexabpb
49 Txanu pacrenuii. JlabopaTopnas pabora «M3yuenue TKaHeH pacTEHHH» 1 0.5 AnBapb
50 Txa}mu JKUBOTHBIX H 4esoBeka. JlaboparopHast pabora «M3y4yenue 1 0.5 flnsapb
TKaHEH JKHUBOTHBIX»
51 Opransl. Cucremsr oprasos. Jlaboparopras pabora «/3ydenne opraHos 1 0.5 flnsapb
| OBETKOBOI'O PACTEHHSI»
52 Omnopa Tena opranu3moB. KonrponsHas pabora 1 AlnBapb
53 JIBHIKeHNE OPraHu3MOB 1 fiuBapb
54 [Tutanmne opranu3MoB 1 AxBapb
55 [IuTanue MO3BOHOYHEIX AKHBOTHEIX. | [HIeBapuTensHas cucremMa 1 Ausapb
4enoBeKa
56 JlpIxanue opraHu3MoB 1 AlnBapb
37 JIpIxanue MO3BOHOYHEIX JKMBOTHBIX H YEJI0BEKA 1 AluBapb
58 TpaHcriopT BemecTB y Opraiu3MoB 1 ®espanb
59 KporenocHas cucrema 1mo3BOHOYHEIX JKHBOTHBIX H Y€JIOBEKA 1 Pespanb
60 Beinenenue y opraHu3MoB 1 ®eBpant
61 3amuTa y Opraau3mMoB 1 despanb
62 NmMmyHHas cucreMa denoBeka. KonTponsnas pabora 1 ®despans
63 PazapakMMOCTh M PEryJIsiiys y Opraiu3MoB 1 despanb
64 ['ymopanbHas peryisiius U SHIOKPHHHAS CHCTEMa XHBOTHBIX H 1 deppanb
genoBeka
65 MDopMBbl Pa3MHOKEHHS OPraHU3MOB 1 despans
66 [TosoBOE pasMHOXKEHHE 1 despanb
67 Meiio3 1 ®eBpanst
68 ["amerorenes. O6pa3oBaHHe H Pa3BUTHE IOJIOBBIX KIETOK. 1 0.5 ®espanb




| Jlaboparopnas pabora «M3y4enue CTpoeHH IMOJOBBIX KJIETOK Ha
rOTOBBIX MHKpOIIpenapaTax»
69 | MnuBHIyanbHOE pasBHTHE OPTaHA3MOB — OHTOTEHE3 1 despanb
70 | 3akyaKa OpraHoB M TKaHEH U3 3apOJIbIIIEBhIX JINCTKOB 1 Mapr
7 Pocr u pa3BuTHE XHUBOTHEIX. J'Ia?opafropnax pabora «BrusBienue 1 0.5 Mapt
NPU3HAKOB CXOZCTBA 3apO/IbIIIeH II03BOHOYHBIX JKABOTHBIX »
7 PazmHOXeHME B pa3BUTHE PacTEHHH. Haﬁf)pampﬁaﬂ pabora «Crpoenue 1 0.5 MapT
OpraHoB Pa3sMHOKEHHS BBHICITMX PaCTEHHH»
73 HcTopus cTaHOBIIEHUS M Pa3BUTH FEHETHKH Kak Hayku. KoHTponsHas 1 Mapt
pabora
74 OcHoBHEIE IOHATHS 1 CUMBONBI reHeTrkH. Jlaboparopnas pabora 1 0.5 Mapt
«Jlpozoduna kaK 0OBEKT TeHETHIECKHX UCCIIeIOBaHHH»
3aKOHOMEPHOCTH HaclieI0OBaHHs pH3HaKoB. MoHOTHOpHIHOE Mapt
T3 ckpemuBanue. [Ipaktudeckas pabora "V3ydeHue pe3yibTaToB 1 0.5
MOHOTHOPHAHOTO CKpEeIMBaHUA Y Apo30o¢uib" B
76 [{uTonoruveckrie OCHOBEI MOHOTHOPUTHOTO CKpEIUBAHHS 1 MapTt
|77 Ananusupyroniee ckpemupanue. Hernonsoe J0MAHUPOBAHKE 1 MapTt
78 Hurubpunnoe ckpermuBanue. [Ipaktayeckas padbora «3zydenne 1 0.5 Mapt
pe3ylIbTaTOB JUrHOPHIHOIO CKPENIMBAHHS Y APO30(HIBI)
79 [ {1 TOTOTHYECKHE OCHOBBI AUTHOPHIHOIO CKPEIABAHAS 1 MapTt
80 CuenuieHHOE HaclleJ0BaHUE ITPH3HAKOB 1 MapT
81 XpomocoMHasl TEOpHsl HACJICACTBEHHOCTH 1 Mapt
82 'eneTHka moja - 1 Anpenb
83 ['enoTun Kax nenocraas cucrema. Konrpossras padbora 1 Anpenb
84 ['eHeTH9ecKHi KOHTPONL PA3BUTHs PACTEHHI, JKHBOTHBIX M YETI0OBEKA 1 Anpenb
85 M3menunBocTh npu3HakoB. Buas! n3mMenunBocTH 1 Anpenb
86 | MoaudukanuoHHas H3MEHIABOCTE _ 1 Anpenb
' BapuanmosHsiil psa i BapuanmonHas kpusas. Jlabopatopuas pabota Anpenb
| 87 «McenenoBanne 3akoHOMEpPHOCTEH MOIU(UKAIIMOHHON H3MEHUYMBOCTH. 1 0.5
[TocTpoenune BapuallMOHHOTO Psi/ia H BAPHALMOHHONW KPUBOM»
88 I'enoTunuyeckas n3MmeHIUBOCTh. KoMOMHATHBHAS H3MEHYHBOCTD 1 Anpenb
89 MyTanuonnas u3MeHaHBocTh. [IpakTiuueckas pabora «Myrtanuu y 1 0.5 Anpenb
mapo30¢ bl (Ha TOTOBBIX MHKpOIIpenaparax)»
90 | 3akOHOMEpPHOCTH MYTAIIHOHHOTO Ipoliecca. JIMUreHeTHKA U 1 Anpenb




IMHICHOMHKA

01 ['enernka yenoseka. [IpakTudeckas pabora «CocraBiicHre ¥ aHAIH3 1 05 Anpenb
POJIOCIIOBHOM »

92 MeTtoapl METHIIHHCKON MEHETHKH 1 Anpenb

93 3HayeHue MEAMIMHCKON N'eHETHKH B IIPEJOTBPAICHHH U JICYCHUH 1 Anpenb
reseTHIecKux 3abonesanuii yenoseka. Konrponsuas pabora

94 OcCHOBHEBIE TOHATHS CENEKIIHH. JlaGoparopnas pabota «M3yuenne 1 0.5 Mait
COPTOB KYJIbTYPHBIX PACTEHHU# W OPOJ JOMAITHUX JKABOTHBIX )

95 Metoas! cenexiponHo# paboTel. JlaboparopHas pabora «M3y4yenne 1 05 Mait
METOZOB CENEeKIIHH PACTEHHI»

96 JlocTikeHus ceNeKIH pacTeHH W )KUBOTHBIX. [IpakTHdeckas paGoTa 1 Maii
«[TpuBHBKa pacTeHHi»

97 CoxpaHeHHe, H3y4CHHE H UCIIOJIB30BAHHE MEHETHYECKHUX PECYPCOB 1 Mai

08 broTexHOMOrMs Kak Hayka H 0Tpaciibk Npou3BoacTRa. | IpakTryeckas | 0.5 Mait
pabora «M3yueHune 00bEKTOB OHOTEXHOIOTHH»

99 OcHOBHBIE HAPABICHH CHHTETHYECKOH OHOIOTHH 1 Mai

100 | XpomocomHas ¥ reHHAs HHKCHEePHUs 1 Maii

101 | Megumuackue OHOTEXHOIOTMH 1 Maii

102 | Peseprusii ypok. [loBTopenue, o6obmienue, cucremarusanus 3HaHUH 1 Mait

OBIIIEE KOJIMYECTBO YACOB IIO [TPOT'PAMME 102 13.5




11 KJIACC

KoangecTBo 1acoB DJIEeKTPOHHBIE
0
J:fln Tema ypoxa Beero KOHTpDJIbeIe HpameCKﬂe ﬂ:;:cnl—lﬂ ];g[?al;?)];:l:eﬂbﬂble
padoTsl padoThI pecypest
1 Spomoironnas Teopus Y. Jlappuna 1 CeHTABPL
2 JIBHIKyIHE CHIIBI SBOMIOLMHE BHIOB 10 Y. J/lapBuHY 1 CenTAbpb
3 Boprba 3a cymecTBOBaHKE, ECTECTBEHHBIH U HCKYCCTBEHHbIH 1 CeHtsabpb
otbop
4 dopMHEpOBaHUE CHHTETHYECKOH TEOPHH SBOJIFOIMN 1 CeHTABpPL
5 OTalibl 3BOIIOMMOHHOTO IPOIecca: MEKPOIBOIIOIHA U 1 CeHTabpb
MaKpO3BOIIONHUS ‘
6 [Tonynsimus — 3NeMeHTapHas eIMHHIA 3BOJIOIUH 1 Centabpb
3akon renernaeckoro pasHosecus Jx. Xapmau, B. Baitnbepra. Centsbpb
7 JlaboparopHnas pabora «BeisBiIeHAE H3MEHYUBOCTH Y 0cobei 1 0.5
OJJHOT'O BHZA»
8 OnemenTtapHbie (akTopbl IBOIOLMAM Centabpb
9 Addext ocHoBaresns. DddekT OYTBUIOYHOr0 ropiIbIIKa B CenTabpb
10 Murpauun. U3omsimin nomysnuii: reorpaguyeckas, 1 1 CeHTabpb
ouonoruyeckas. KonrponsHas pabora
11 EcrecTBeHHBIH 0TO0p — HAMPABISAIONIAH (aKTOP IBOIIOLUH 1 CenTabpb
12 ITonosoii oTbop 1 CeHTabpb
[TpucnocobneHHOCTE OPraHU3MOB KaK pesysbTaT OkTAbpb
13 Mukpoassoronun. Jlaboparopnas pabora «M3ydyenne 1 0.5
apoMop(}030B B MIMOATANITAIIMNA Y PACTEHHHA M JKHBOTHBIX )
[pumephl npucnocobIeHni y OpraHu3MoB: MOPGOIOrHIECKHE, OkTA6PL
14 ¢usnonoruueckue, GHOXHMHIECKHE, TOBEACHYCCKHE. 1 05
Jla6oparopras pabora «IIpucnocobnenus Opraiu3MoB ¥ UX
OTHOCHTENbHAA 11eIec000pasHOCTEY
15 Buji, ero kputepuu U cTpyKTypa. Jlaboparopnas pabora 1 0.5 OkTAb6pbL
«CpaBHeH#E BHIOB 110 MOP(HOIOTHIECKOMY KPHTEPHIO»
16 Crpykrypa BHaa 1 OkTabpb -
17 BunoobpasoBanue Kak pesyjabTaT MUKPOIBOJIIOIHH 1 OkTA6pb




18 CBsi3b MHKPOIBOJIFOILMH U 2MUIAEMHOJIOTHH 1 OxkTAb6pb
19 Maxpossomonust. [TaneoHTonorn4eckne MeToAbl H3yYSHHS 1 OxkTabpb
3BOJIFOLIHH
20 Buoreorpadudeckue MeTon! u3ydeHus soonud. Konrponsaas 1 OKTAGpPb
pabota
71 DMOpHOTOTHYECKHE U CPABHUTEIBHO-MOP(OIOrHIeCKHE METO/IBI 1 OKTABpb
U3YUCHHS SBOIOLMY
2 MonexynspHO-TeHeTHIEeCKHE, OHOXUMUYECKHE U MATEMATHICCKHE 1 0 Oxtabpb
METO/IbI H3YUEHHSI IBOJIOUH
23 O61npe 3aKOHOMEPHOCTH 3BOIIOLHH 1 OkTAGpb
24 | AnantuBHas pajuanusa. HepaBHOMEPHOCTE TEMIIOB 9BOJFOLHH | OkTAbpb
25 Hayunble rHIOTE3BI IPOMCXOMK/ICHHS XKU3HH Ha 3emire 1 Hoabpb
26 JloHay4HEIe IPEACTABICHHS O 3aPOXKIAEHUH HKU3HH 1 Hoabpb
27 OCHOBHBIE 3Tallbl HEOPTAHWYECKOH 3BOJIOLHMH 1 Hoabpb
28 ['unoTessl 3apoKICHMS KH3HH 1 Hosbpb
Hcropus 3emmn u MeToas! e€ usydenns. Jlaboparopuas pabora Hosbpb
29 «M3yuenue u onmucaHue HCKONAEMBIX OCTAaTKOB JPEBHUX 1 0.5
OpraHu3MOB»
30 HavansHble 3Tanbl opraHuyeckoi spomonuy. KonTponsHas | Hoabpb
pabora
31 OBOJIIOLHUS 3YKAPHOT 1 Hoabpb
OCHOBHBIE 3TAIlbI YBOJIOLHH PacTUTENbHOrO Mupa. [IpakTHdeckasn Honbpb
32 pabora «M3yyeHune ocoOeHHOCTEH CTPOEHHS PACTeHHH Pa3sHBIX 1 0.5
OT/EIOBY
33 OCHOBHBIE 3TAllbl 3BOJIOLAH JXHBOTHOIO MHPa 1 Hoabpb
34 Opomonus xKuBOTHLIX. [IpakTHueckas pabora «M3yuenue 1 0.5 Hoabpb
ocobeHHOCTeH CTPOeHHS MO3BOHOYHBIX JKHBOTHBIX»
35 Pa3sBuTHe XHU3HU Ha 3eMJIe [10 3paM H IEepHOIaM 1 Hoabpb
36 MaccoBble BEIMHPaHUS — IKOJIOTHYECKHE KPH3UCHI ITPONLIOro 1 Hosabpb
37 CoBpeMeHHBIH YKOIOTHYECKUH KPU3HC, €ro 0COOCHHOCTH 1 [Oekabpb
38 CoBpeMeHHas cHCTEMA OPraHHYECKOTO MHpa 1 [Oexabpb
39 OcHOBHBIE CHCTEMaTHYECKUe IPYIIL OPraHiu3MOB _ 1 DOexabpb
40 | AmTpomoorus — Hayka o uenoBeke. KonTponsHas pabora 1 [Nekabpb




41 Pa3BuTe npeacTaBieHAd O TPOUCXOKICHAHN YEJI0BEKa 1 Dekabpb
MecTo HenoBeKa B CHCTEMe opranugeckoro mupa. Jlaboparopnas DOexabpb
42 pabora «M3yyenune ocobeHHOCTEH CTPOEHMS CKEJleTa YellOBeKa, 1 0.5
CBSI3aHHBIX C IPAMOXOXK/ICHHEM )
43 JIBMOKyIIIME CHIBI aHTPOIIOTEHE3a 1 [Jexabpb
44 CootHomerre 6HOTOrHYECKHX H COLMATBHBIX (PaKTOpPOB B | [Oexabpb
| aHTpororeHese
45 | OcHOBHBIE CTAIMH AHTPONIOTEHE3A | | Aexabpb
46 ITaneoreneraka U NagseoreHOMHKA 1 Lekabpb
47 OBOJIIOIHS COBPEMEHHOT'O YeIOBEKa 1 Dekabpb
48 Yenoseueckue pachl. Hpaxumqecxaﬂ pabora «M3ydenue 1 0.5 Dekabpb
SKOJIOTHYECKHUX aJlaliTalliii YeI0BEKay -
49 MexaucuuIUIMHapHble METO bl aHTPOIIOJIOTHH 1 AHBapb
50 3apoxieHue 1 pa3BuTHe SKonorad. KontponsHas pabora 1 AHBapb
51 Mero/ab1 9K0JIOTHH. JIaGopaTo?Haa pabota «M3ydyenne MeTO10B 1 0.5 AHBapb
9KOJIOTHYECKUX HCCIIEIOBAHU
52 3HaveHHe SKOJIOrMYeCKHX 3HAHMH [UTS YeJloBeKa 1 AnBapb
| 53 | Dxonorugeckue GaxTophl | Aneapb
AbuoTtndeckue paxtopel. CBeT Kak 3KOJIOTHYECKHH (aKTop. AuBapb
54 Jlaboparopuas pabota «BrisBieHHe nTpucocobnenui 1 0.5
| OpranM3MOB K BIMSHHIO CBETa) L
Abuorngeckue paxropsl. Temneparypa Kak 3KOIOTHIECKHH AHBapb
55 taxrop. JJaboparopuas pabota «BrisiBiieHHe NpUCIOCOOIEHHH 1 0.5
OpraHHu3MOB K BIIMSAHHIO TEMIIEPATYPhI»
Abuoruueckue (paxkropsl. BraxxHocTh Kak 5KOJIOrHYECKHHA AHuBapb
56 ¢axrop. Jlaboparopuas pabota «AHaTOMHYECKHE 0COOEHHOCTH 1 0.5
pacTeHui U3 pasHBIX MECT 0OHTaHUS»
57 Cpenpl 0OMTaHHS OPraHu3MOB 1 AuBapb
58 buonoruueckue puTMEI 1 ®espans
1 59 JKuszuennsie GopMbl OPraHU3MOB 1 ®espans
60 | buotuueckue paxropsl. KonTponsnas pabora 1 ®despanb
61 3nadeHne OHOTHYCCKHX B3aUMO/ACHCTBHHA U CYIIECTBOBAHUA 1 ®despans
OpraHu3MOB B cpe/ie 00OMTaHusl )
62 OKOJIOTHYECKHE XapaKTEPHCTHKH TIOIY M 1 despanb




63 OcHOBHEIE TOKA3aTENH MOMYJIALHN: YUCIECHHOCTD, INIOTHOCTD, 1 ®espansd
BO3pacTHas U MOJI0Bask CTPYKTYpa
64 OCHOBHEIE TOKA3aTEIH MOMYJIAIHU: POXKIAEMOCTD, IIPHPOCT, TEMII i ®espanb
pocTa, CMEpPTHOCTh, MHIPAllHH
65 OKoJIOrHYecKast CTPYKTYpa HOMYJISIIHH 1 Pespanb
66 | JluHaMHKa IONMYJISIHH ¥ €€ peryIsauns 1 ®espans
67 KprBble pocTa unuciieHHOCTH nonyisiiuy. Kpussle BEDKHBaHHS 1 ®eBpanb
68 Oxonoruyeckas Huima suza. Jlaboparopuas pabora 1 0.5 ®despans
«IIpucriocobieHnst CeMAH pacTeHHI K PAaCCENICHHIO»
69 Bun xak cucreMa MOy sy 1 despans
70 3aKOHOMEPHOCTH ITOBE/ICHHS U MUTPALUl JKHBOTHBIX. i Maprt
KonTtponsnas pabora
71 CoobiecTBO Oprani3MoB — OHOIEHO3 1 Mapt
72 DKOCHCTEMA KaK OTKpPBITas CHCTEMA 1 Maprt
73 KpyroBopoT BEIEcTB H MOTOK JHEPIHH B 9KOCHCTEME 1 Mapt
74 OCHOBHBIE [TOKA3aTENH SKOCHCTEMBI 1 Mapr
75 OKOJIOTHYECKUE MUPAMHUIBI 1 Mapt
76 H3meHeHus: coo0MEecTB — CYKIECCHH 1 Mapt
77 anp?,IlE]:IG 9KOCHCTEMBI. DKOCHCTEMBI 03€¢P H peK. DKOCHCTEMBI 1 Mapt
MOpei H OKeaHOB
78 [TpupoaHbIe SKOCUCTEMBL. DKOCHCTEMBI TYH/IP, JIECOB, CTEIEH, 1 Mapt
MyCTBHIHB
79 | AHTPONIOT€HHBIE 9KOCHCTEMBI 1 Mapt
30 Vpboakocucremsl. [Ipaktidaeckas padora «H3ydenue u onucanne 1 0.5 Mapt
ypOO3KOCHCTEMBIY.
81 3aKOHOMEpPHOCTH (hOPMHUPOBAHUST OCHOBHBIX B3aUMOJIEHCTBHH 1 MapTt
OpraHu3MoB B 9kocucreMax. KonTponsnas pabora
MexaHu3Mbl BO3ICHCTBUA 3arPI3HEHUN pa3HBIX TUIIOB Ha Anpens
82 cyOOpraHu3MEeHHOM, OPraHH3MEHHOM, HONYJISITHOHHOM U 1
9KOCHCTEMHOM YPOBHSX
83 Buocdepa — obmeranerapHas 060104Ka 3eMIH 1 Anpenb
84 | Vyenme B. . Beprasckoro o 6uocdepe 1 Anpens
85 3aK0HOMEPHOCTH CylecTBOBaHHs Orocdepb 1 Anpenb




| 86 KpyroBopoTsl BeECTB H OHOr€OXUMHIECCKUE IIHKIIb] 1 Anpenb
| 87 3onansHOCTE OHOChepEl. OCHOBHBIE OMOMBI CYIITH 1 Anpenb
88 | VeroituuBocTs GHOCHEPH! 1 Anpenb
89 OKOJIOTHYECKAE KPH3HCH U UX IPHYHHBI 1 Anpenb
90 BospeiicTeue yenoBeka Ha 6uochepy 1 Anpenb
91 AHTpOTIOTEHHOE BO3/ICHCTBHE HA PACTUTENILHBIN H KHBOTHBIH 1 ] Anpenb
mup. KonTpoasnas pabora
92 Oxpana nmpupo/ibl 1 Anpenb
93 OcHOBHBIE IPHHIHIIEI YCTORYMBOI'O Pa3BUTH YETOBEYECTBA H 1 Anpenb
NPAPOJIBI
04 PanponansHOE NPHPOIONIOIL30BAHHE H COXPAHEHHE 1 0 Maii
Buosiornyeckoro pazHoobpazus 3emim
95 O6o6menne no Teme «MHKpPOIBOMONHKS U €€ Pe3yIbTATEL) 1 Mai
96 O6obmenne no Teme «Makpo3BOIIONUA U €€ pe3ynbTaThl» 1 Mai
97 O6o06menne no teme «IIpoucxoxieHle U pa3BUTHE JKU3HU HA 1 Maii
3emne»
08 Obobmenne no Teme «lIporcxoxaenne yenoBexa — 1 Mair
AHTPONOTEHE3 )
99 0606menne Mo TeMe «DKOJOTHS — HayKa 0 B3aMMOOTHOIIEHHAX 1 Maii
OpraHu3MOBY»
100 | Obobmenne mo Teme «Opranu3Mel ¥ cpesia OOUTaHHA» 1 Maii
101 O6obmenue no Teme «IKOJOTHS BUIOB M IOIMYJIALIAN Y. 1 1 MaiA
KontponeHas paborta
102 | Obobienne no reme «buochepa — rnodansHas SKOCUCTEMAY 1 Mai
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 10 1.5




NPOBEPSIEMBIE HA EI'J 110 BUOJIOTYHA TPEBOBAHUS K PE3YJIbTATAM
OCBOEHMUs OCHOBHOMU OBPA30BATEJIbHOU ITPOI'PAMMBI CPEJHEI'O

OBIIEI'O OBPA30BAHHUA
Kon o
————— IIpoBepsiemMbie TpeGoBaHHS K NPEIMETHBIM PE3yJILTATAM OCBOEHHS 0CHOBHOM
00pa3oBaTe/IbHOH NPOrpaMMBI cpeaHero odmero obpasoBanus
TpeboBaHUs

CthopMHPOBAaHHOCTH 3HAHHUM O MECTe U pOH OHOJIOTHH B CHCTEME €CTECTBEHHBIX Hayk, B
(GOpMHUPOBAHMH COBPEMEHHO} €CTECTBEHHOHAYYHOH KapTHHBI MHpA, B II03HAHMHM 3aKOHOB
IPAPOABI M pELICHWH JKM3HEHHO BAXHBIX COIMATBLHO-3THYECKHX, 3SKOHOMMYECKHX,
3KOJIOTHYECKHX NpobiIeM YeT0BeYecTBa, a TAKKE B PEIICHHH BOIPOCOB PAlHOHAIBHOIO
IPUPOJIONONE30BaHHUs, B (HOPMHPOBAHHH EHHOCTHOTO OTHOIIEHHS K NIPUpPOE, 0OIIecTBy,
YEeNIOBEKY; O BKIAZIEe POCCHACKHUX U 3apyOeKHBIX YIEHBIX — OHOIOTOB B pa3BHTHE GHOTOTHA

Branenue cuctemoii 3HaHMii 00 OCHOBHBIX METO/AaX HAYYHOIrO TO3HAHMSA, UCIIONE3YEMBIX B
OMOJIOrHYECKAX HCCIIEOBAHUAX JKUBBIX OOBEKTOB U OKOCHCTEM (OmUCaHHe, U3MEpeHue,
npoBeneHHe HaOmoeHnH); crnocobamMy BBIABICHHA H OLNEHKH aHTPOIIOTEHHBIX H3MEHEHHH
B TIIPUPOJIE.

VMeHHe BBIIBHraTh THIIOTE3bl, NPOBEPATH HX OSKCIEPHMEHTAIBHBIMH CpEICTBaMH,
bopmynHpys mens HCClENOBaHWA, AHATH3UPOBATh MOJTYYCHHBIE PE3YIBTAaTHI H JIENATh
BBIBOJIBI.

BEISBIEHHE 3aBUCHMOCTH MEXITY HCCIIeIyeMbIMH BEIHYHHAMH, OOBACHEHHE IOTYyYeHHBIX
pe3yNIbTaToB B (OPMYIHPOBAaHHE BEIBOJOB C HCIIOIL30BAHHEM HAYYHBIX IOHATHH, TEOPHM
H 3aKOHOB

VYmenue  BrajeTh  cHCTeMOH — OHMONOTrHYeCKMX  3HAaHMH, KOTOpas  BKJIIOYaeT:
OCHOBOIIOJIATAroNHe OHONOrMYeCKre TEePMUHB! M IOHATHS (KHM3HB, KJIETKa, TKaHb, Opra,
OpraHW3M, BHJ, IIOMYJISIHS, SKOCHCTEMa, OHOIEHO3, Ouocdepa; Meraboim3M, IOMEOCTa3,
KJIETOYHBIA WMMYHUTET, OuocuHTe3 Oenka, OHONMOMMMEpE], AHCKPETHOCTH, CaMOpEryJsIuns,
CaMOBOCITPOM3BE/ICHAE, HACIECTBEHHOCTb, H3MEHYHBOCTH, OHEPrO3aBHCHMOCTB, POCT H
pa3BHTHE);

Buonoruueckue Teopur: kiaerouynas teopus T. Illsamma, M. Illneinena, P. Bupxosa;
KJIOHaNBHO-celekTHBHOTO uMmyHHTeTa Il Opmux, M.M. Meunukosa, xpomocomuas
TeopHsi HaciencTBeHHOcTH 1. Moprana, 3akoH 3apojemmeBoro cxoiactsa K. bapa,
spomonuonHas Teopus Y. JlapBuHa, CHHTETHYECKas TEOPHS SBOMIOLMH, TEOPUS
aatporiorenesa Y. [lapsuna; Teopus Oumoreorenoza B.H. Cykau€sa; yuenue H.H.
BapuiioBa 0 [EHTpax MHOrooOpasus ¥ HPOMCXOXKIECHHA KyIbTYPHBIX DAcTCHHH, YUCHHE
3 A.H. CeseprioBa 0 myTsx W HanpapleHHAX 3Bomonud, ydenwe B.M. Bepranckoro — o
buochepe);

3aKoHBl (eIMHOOOpa3us MNOTOMKOB IIEPBOTO IIOKOJICHHS, PacIICIUICHHsS IPU3HAKOB,
| HE3aBMCHMOIO Haclle[oBaHWs NpH3HAakoB [. MeHjens; CHEIUIEHHOr0 HacjeI0BaHns
| TpPU3HAKOB M HAapylleHHs cleiuleHus reHos T. MopraHa; roMOJIOrHYeCKHX psioB B
HaciencTBeHHOH m3MenuynsocTd H.M. BaBuiosa; reneruueckoro pasHosecus JUK. Xapau
' u B. Baitubepra; 3apoxsnnesoro cxozictsa K. Bapa; 6uorenernueckuii 3akon O. I'exkens,
@. Mronnepa);

NPUHLANE] (YACTOTEI raMeT, KOMILUIEMEHTapHOCTH);

npapuna (MunuMyma [O. JImGmxa, SKONOTHYECKOH mHpaMuIbl d9ucel, Omomaccel H
SHEpPrun);

runoTessl (KoarepsatHoit A.W. Onapuna, nepeudHoro Gymsona Jix. Xomneiina, Mukpochep
C. ®okca, pubosuma T. Yek)

VMeHHe pelnarh MOUCKOBEIe OHOTOTHYECKHE 3a/1a4H; BEISBIIATH IPUIHHHO-CIICICTBEHHBIC
CBSI3M MEXKJy MCCICAyCMbIMH OHOIOTHYCCKHIMH O00BEKTamMH, MPOLIECCAMH H ABNCHHSMH,
JIeN1aTh BBIBOJBI H IIPOTHO3EI HA OCHOBAHHH MOTYyYEHHBIX PE3YIILTAaTOB;

COCTABJIATh T€HOTHIIMYECKHE CXEMBI CKPEIIMBAHHWS Ul pasHBIX THIIOB HAC/IE/IOBAHHS




MPU3HAKOB Y OPraHW3MOB, COCTABIIATE CXEMBI IIEPEHOCA BEIIECTB M SHEPIUH B DKOCHCTEMAX
(LIer MU TAHKSA, THIIEBBIE CETH) -

VMeHHe YCTAaHABIMBATH B3aUMOCBS3M MEXJy CTPOCHHEM H (DYHKIMAMH: OPraHOHJOB,
KJIETOK pa3sHBIX TKaHeH, OpraHaMH M CHCTEMaMH OpPraHOB y PAacTCHHH, KMBOTHBIX H
YEII0BEKa, MCHIY STallaMH obMmeHa BEILECTB, 3TallaMH KJIICTOYHOTO IHUKJIAa H HHU3HCHHBIX
IIUKJIOB OPraHH3MOB; STanamMH 3MOPHOHATEHOTO PAasBUTHS; IEHOTHIIOM M (EHOTHIIOM,
tenoTunoM u GaxkTopaMu cpeabl 00MTaHMUS; IIPOLIECCAMH IBOJIIOLIMHI; ABMKYIIIUMH CHIIAMH
aHTpOroreHes3a; KOMIOHEHTAMH pPa3JIMYHBIX 3KOCHCTEM H IPHCIOCOOIEHHAMH K HHUM
OpraHH3MOB

YMeHne BRIACISATE CYIIECTBEHHBIE IIPH3HAKH:

CTPOEHHUS] BUPYCOB, KJIETOK IPOKAPHOT M 3YKAPUOT; OJHOKJIETOUHBIX ¥ MHOTOKJIETOYHBIX
OpPraHW3MOB, BH[IOB, OHOrCOIIEHO30B, 3KOCHCTEM H OHOC]Ephbl; CTPOCHHS OPraHoOB H
CHCTEM OpraHoB pacTeHHH, XMBOTHBIX, YEJIOBEKA; MPOLIECCOB IKU3HEIEATEIBHOCTH,
MPOTEKAIOIIMX B OpraHM3Max pacTeHWl, JXMBOTHBIX H 4YEJIOBEKA; OMOIOrHMYECKHX
mponeccoB: obmeHna BemecTB (MeTabomu3M), MH(OPMALUM M IPEBPAIEHUS SHEPIHH,
Gposxennsi, aBTOTpodHOr0 ™ rereporpodHOrO THIOB mNUTaHUs, (OTOCHHTE3a W
XEMOCHMHTE3a, MHTO3a, MEH03a, raMeToreHesa, SMOpHOreHes3a, MOCTIMOPHOHATBHOTO
pasBUTHS, pa3MHOXKEHHS, MHIMBHIyaJlbHOTO pPa3BHTHS oOpraHu3Ma (OHTOIeHesa),
B3aUMOICHCTBHS T€HOB, TE€TEPO3HCa; JeicTBHHA HCKYCCTBEHHOI'O otbopa,
CTaOMIM3UPYIOIEro,  ABHJKYIIETO M pa3phIBAIOIIEr0  €CTeCTBEHHOro  otdopa;
aJUIONATPHUECKOr0 H CHMIIATPHYECKOro BHA000pa3oBaHUS; BIMSHHA [BHXKYIIHX CHII
9BOJIFOLIMU Ha TeHO(OH T NOMYIISIHY; NPUCIOCODIEHHOCTH OPraHu3MOB K cpejie oOuTaHus,
YepeIOBaHHsl HANPABICHHWH 3BOJIOLMH; KPYrOBOpOTa BEIIECTB M IOTOKA JHEPIHH B
IKOCHCTEMAX

CdhopMHpOBaHHOCTS YMEHHs BBIIEHATH CYLIECTBEHHBIE IIPU3HAKM BHPYCOB, KIIETOK
IOPOKAapHOT M SYKApHOT; OJHOKIETOYHBIX M MHOTOKJIETOYHBIX OpraHU3MOB, BHIIOB,
OHoreoneHo30B U 3KOCHCTEM; 0COOEHHOCTH MpoIeccoB 0OMEHAa BEINECTB U NpeBpaleHus
OHEPIMH B KIETKe, (oTocHHTE3a, IUTACTHYECKOrO M JHepreTHueckoro oOmeHa,
XEMOCHHTE3a, MHMTO03a, Meii03a, OIUIOZNOTBOPCHUS, pPAa3BHTHS M Pa3MHOXKEHWUS,
WHMBUYaTbHOTO pa3BUTHS oOpranu3Mma (OHTOreHe3a), OOpnOBI 3a CyLIECTBOBaHHUE,
€CTEeCTBEHHOT0 0TOOpa, BHI000pa3oBaHUSA, IMPHCIOCOONEHHOCTH OPraHM3MOB K cpefie
obuTaHus, BIUSHUS KOMIIOHEHTOB SKOCHCTEM, aHTPOIIOT€HHBIX H3MEHEHHH B 3KOCHCTEMAX
CBOEH MECTHOCTH, KPYTOBOPOTA BEINECTB U IpeBpallleHus SHepruu B 6uochepe

YMEHHE HCII0IB30BaTE COOTBETCTBYIOIIME apryMEHTBI, DHOJIOTHYECKYIO TEPMUHOIOTHIO U
CHMBOJIMKY JUIsl JIOKA3aTelbCTBA POJICTBA OPraHU3MOB Pa3HBIX CHCTEMATHYECKMX IpPYIII;
B3aUMOCBSA3M OPraHU3MOB M cpefbl OOMTaHMA, €IUHCTBA HYEJIOBEYECKHX pac;
HeoOXOMMMOCTH 3/10pOBOT0 00pa3a KU3HH, COXPAaHEHHS Pa3HOOOPasus BUIOB U 3KOCHCTEM
KaK yCJIOBHS COCYIIIECTBOBAHMS IPUPO/ILI M HeIOBEUECTBA

YMeHHe KPUTHYECKHM OLEHHBaTh HHGpoOpMamuio OHONIOTMYECKOr0  COACPIKAHHS;
HHTEpPIPETHPOBATh OJTHYECKHE ACIEKTHI COBPEMEHHBIX MCCIEIOBaHHM B OHONIOIHH,
MeIUIMHe, OHOTEeXHONMOTHH; pPacCMaTpUBaTh IJIOOAIBHEIE 3KOJIOTHYECKHE IPOGIeMBbl
COBPEMEHHOCTH, (HOPMHPOBATH 0 OTHOIIEHHIO K HUM COOCTBEHHYIO MO3UIHIO |




INEPEYEHB 2JIEMEHTOB COJAEPKXAHWA, TPOBEPSAEMBIX HA EI'D ITIO
BHOJIOTHHA

Kon

IIpoBepsieMBblii 3J1IEeMEHT cOAeP/KAHAA

bronorus kak Hayka. JKuBble CHCTEMBI M HX H3YYCHHE

1.1

CospemenHas 6H0I0rHA — KOMIUIEKCHAS Hayka. bruonorayeckue Haykd W H3ydaeMble HMH IPOOIIEMEL,
QynjameHTalbHbIe, IPHKIAIHBIE U IOHCKOBbIE HAyYHBIE HCCIIEN0BAaHUA B OHOIOTHH.

3Hauenne OwuoNormM B (OPMHPOBAaHHH COBPEMEHHOH €CTECTBEHHO-HAYYHOM KapTHHEI MHpA.
[Tpodeccun, cazannbie ¢ Guonorueil. 3HaueHHe OHONOTHU B NMPAKTHYECKON JESITEIBHOCTH YeI0BeKa:
MEHITHHE, CEIIbCKOM X03AHCTBE, MPOMBIILIEHHOCTH, OXpaHe IPHPOIEI

1.2

1.3

_MATCPHH

JKupple cucreMbl Kak InpenMeT u3ydeHus: Ouonoruu. CROMCTBA JKHBBIX CHCTEM: EIMHCTBO
XMMHYECKOI0 COCTaBa, AMCKPETHOCTEL M LEJIOCTHOCTB, CIOXKHOCTh M YHOPANOYCHHOCTH CTPYKTYPEI,
OTKPBITOCTh, CaMOOpraHH3allks, CaMOBOCIIPOM3BEACHHE, pa3ApaXUMOCTh, H3MEHYHBOCTH, POCT H
pa3BHUTHE.

YPpOBHH OpraHu3allM{ JKHUBBIX CHCTEM: MOJIEKYJIAPHBIH, KJIETOYHBIH, TKAHEBBIH, OpraHH3MEHHBIH,
HOMYJIAIIHOHHO-BHIIOBOH, OKOCHCTEMHBIH  (OHOreoneHoTHueckuit), OumochepHsni. [Iporeccsr,
IPOMCXOSIINE B )KUBLIX cucTeMaX. OCHOBHBIE IIPU3HAKY KUBOr0. JKu3Hb kKak ¢opMa CymecTBOBaHHS

Metoner 6uonormueckod Hayku. HabGmopneHue, H3MepeHHe, DSKCIEPHMEHT, CHCTEMaTH3aIlHs,
metaaHaius. [loHATHe 0 3aBHCHMON M HEe3aBHCHMOH mepemeHHOU. [LmaHumpoBaHHWE SKCIEPUMEHTA.
[TocTanoBka u mpoBepka rumote3. Hynemas rumotesa. [loHSATHE BEIOOPKH W €& HOCTOBEPHOCTD.
Paz6poc B Ouonoruueckux AaHHbIX. OLEHKa JOCTOBEPHOCTH TOMYYEHHBIX pe3yibTaToB. [IpHUHHE
UCKQKEHHS PE3yIBTAaTOB IKCriepuMenTa. [IoHATHE CTaTHCTHYECKOrO TeCTa

Kierka kak Ouonormueckas cucreMa
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Knerka — cTpykTypHO-OYHKIHOHATbHAS €IWHULA JKUBOro. Mcropus oTKpeITHA KineTkd. PaGoTs P.
I'yka, A. Jlesenryka. Kneroumas teopust (T. IlIBamu, M. Ilneiinen, P. Bupxos). OcHoBHble
TIOJIOJKEHHS COBPEMEHHOMN KJIETOYHON TEOPHH.

MeToaBsl MONEKYNSApHOH M KIETOYHOH OMOJIOrMH: MHKPOCKOIHS, Xpomarorpadus, smekrpodopes,
METOJI MeUeHbIX aTOMOB, JuddepennuansHoe NeHTpU(yTrUpoBanue, KyITHBHPOBAHUE KIETOK

2.2

XWMUYECKHH COCTaB KIETKH. Makpo-, MHKpO- W YJIbTpaMHKpOdJeMeHTH. Boma m e€ ponb Kak
pacTBOPUTEIIS, peareHTa, y4acTHe B CTPYKTYPHPOBAHHH KIIETKH, TEIUIOPEry/siuMd. MuHepanbHble
BEIIEeCTRA KIETKH, UX OHoIorHyeckas posb. POk KATHOHOB M aHMOHOB B KJIETKE.

bruonoruveckne mnommmepsl. benku. AMHHOKHCIOTHBIA coctaB OenkoB. CrpykTypel OenkoBoi
Monekyisl. [lepBudnas crpykTypa Oenka, enTUAHas CBsi3b. BTopu4Has, TpeTw4yHas, 4eTBEPTHYHAS
cTpykTypsl. [lenarypauusa. CsoiictBa OenkoB. Kiaccudukanus OenxoB. Bruonormueckue (yHKIHH
Oenkos.

YrieBoasl. MoOHOCaXapu/Ibl, JUCAXaprIbl, OJIMTOCaXapuapl M nojrcaxapuasl. OOmiA 1al CTPOCHAS
¥ (PU3HKO-XMMHYECKHE CBOMCTBA yIIIeBOI0B. bruonornyeckue (QyHKIHU YIIEBOIOB.

Jlunuper, mapodmisHO-rEapodobHEIe  cBokicTBa, Kiaccubpukaups JHNHAOB. [ pHITIALEPHIEL
(ochonumEaE, BOCKH, CTepoHjbl. buonmormueckme GQyHkmun munugoB. OOmme cBoiicTea
Ouonorndyeckux MeMOpaH — TEKy4eCTh, CIOCOOHOCTH K CaM03aMbIKaHHIO, ITOTYIIPOHUIIAEMOCTb.
Hyxneunoeste xucnotsl. JJHK m PHK. Crpoenme HykmemHoBsIX KucnoT. Hykneorumsl. [Ipumnmn
komiuiemeHTapHoctd. I1pasuno Yapragda. Ctpykrypa JIHK — nBoiinas cnmpans. MecToHaxoxacHne
1 6uonoruueckue Gpyrxmuu JTHK. Bugsr PHK. ©Oyaxnuu PHK B kietke.

Crpoenue Monexynsl AT®. Makposprudeckue cBszu B monekyine AT®. Buonornueckue (QyHKIHA
AT®. BoccTaHoBIIeHHEIE IEPEHOCYHKH, HX QyHKIHH B KieTke. Cexsenuposanue JJHK.

CrpykrypHas Owomorws: Oumoxumuueckde © OnOoH3udYecKue HCCIENOBAaHHA COCTaBa H
IPOCTPAHCTBEHHOH CTPYKTYphl 6HOMOIIEKY I B

2.3

THIBI KIETOK: SyKapHOTHYEeCKas W NMpokapuoTuieckas. CTpyKTypHO-(QYHKIHOHaIbHBIE 00pa3oBaHHA

KJIETKH.
Crpoense npokapuoTHueckoii knerkn. Kierounas crenka Gakrepuii u apxeid. OcobeHHOCTH CTPOCHHS




rerepoTpodHOi ¥ aBTOTPO(HOI NPOKAPUOTHIECKHX KIIeTOK. MecTo u pojib MPOKAapHOT B fuoneHo3ax.
Crpoerue H (GYHKIHOHHPOBAHHE OYKAPUOTHYECKOH  KIETKH. [TnasmaTudeckas MeMOpaHa
(mmasmanemma). CIpykTypa — IUTasMaTHYecKOd — MeMOpaHBL Tpancmopr  BemecTs  4epes
IUIa3MaTHYecKylo MeMOpaHy: maccuBHbI (muddysus, obnersénnas maddy3nus), axKTHBHBIN
(TIepBHYHEIA ¥ BTOPHYHBLI aKTHBHEIH TpaHcnopt). [lomynpoHuaeMocTh MemOpanbl. PaboTta HaTpuii-
KaJIMEeBOro Hacoca. DHIOMATO3: MHHOMHATO3, (aronuTos. Jk3onutos. Kinerounas crenka. CTpykrypa H
(QYHKIMM KIETOYHOI CTEHKH pacTeHHi, rpuboB.

Ilutonmazma.  Ilurozoms.  Ilwrockener.  JIBHKeHHE — IMTOILIA3MBI. Opra"ousisl  KIETKH.
OnuOMeMOpaHHble OpraHOMAbl KiIeTKH: osHjomtasmatudeckas cers (OIIC), ammapar I"onb Ky,
JTM30COMBI, HX CTpOeHHE ¥ QyHKIEH. B3anMOoCBs3b 0MHOMEMOPaHHBIX OpraHouaoB KieTku. Crpoenue
IpaHyJIApHOTO peTHKyTyma. CHHTe3 pacTBOpUMBIX GenkoB. CHHTE3 KICTOHUHBIX meMOpan. ['magkui
(arpaHy/ApHBLT) SHAOIUIA3MATHUCCKUI peTHKynIyM. CeKpeTopHasd bynxius anmapata [ onbKH.
TpaHCIIOPT BEIIECTB B KJIETKE. Bakyors pacTHTEMbHBIX Ki€TOK. KileTouHbIH COK. Typrop.
IToryaBTOHOMHBEIE OPraHOM/IE! KIETKH: MUTOXOHAPUH, IIIACTHIBI.

Crpoenne u GyHKUMM MUTOXOHApHME M mimacTHi. [lepBHYHEIC, BTOPHYHBIE M CJIOXKHBIE MJIACTHABI
(DOTOCHHTE3HPYIONHX SyKapPHOT. XJIOPOILUIACTEL, XPOMOILIACTBI, IEHKOIIIACTE! BRICIINX PACTEHUM.
HememGpanssie opraHoujsl Kietkdn Crpoenne M (yHKIMH HeMeMODaHHBIX OPraHOHMJOB KIETKH.
Pu6ocombl. MuxpodunaMenTsl Mpiueunsle kieTkn. Mukporpybouxu. Kierounsii nentp. CTpoeHue u
JBWKEHHE KTYTHKOB U PecHHYEK. MHEKPOTPYOOUKH HUTOIIIa3MEL. L[EHTPHOIE.

Slnpo. O6omnouka sigpa, XpoOMaTHH, KapHoIuiasMa, A[pbIIKH, HX CTPOCHHE H bysxkuun. SnepHbii
GeKoBEIA MaTpHKC. [IpoCTpaHCTBEHHOE pPAcIONIOXKeHHe XpoMocoMm B uHTephasHoM szpe. benku
XpOMaTHHa — THCTOHBI.

Knerounsle BKIIOYeHHs. CpaBHHTENbHAs XapaKTePHCTHKA KJIETOK JYKapHOT (pacTHTENBHOH,
YKUBOTHOM, rpuOHOI)

24

ACCHMMJISIINS B IMCCHMEIISIIIHS — IBE CTOPOHBI MeTaGonusma. Tumsl o6MeHa BeIecTB: aBTOTPOdHEIH
W reTepoTpodHEIM. YyacTHe KHMCnopoaa B OOMEHHBIX Hpoleccax. DHepreTudeckoe obecnedeHue
wrerku: npeppamenue AT® B ofMmeHHBIX mporeccax. ®DepMeHTATHBHBIA XapakTep peakiuii
KIeTounoro Metabomusma. GepMEHTE], HX CTPOSHHE, CBOMCTBA M MeXaHu3M feicTeus. KopepmeHThL.
Otnaanst hepMEHTOB OT HEOPTaHWYECKHX KATAIM3aTOPOB. BelKH-aKTHBaTOphl ¥ GEIKH-MHIHONTOPEL.
3aBHCHMOCTB CKOPOCTH (h)epPMEHTATHBHBIX PEaKIHi OT PasHIHBIX (aKTOpPOB.

[lepBHYHELL CHHTE3 OPraHMYeCKHX BEIIeCTB B KieTke, PoTocuuTes. PONB XI0POMIacToB B MpOIECCe
dbotocunTesa. CeToBas u TeMHOBas (asbl [IpomykrTuBHOCTH (oTocHHTe3a. BrusiHve pasmMIHBIX
(akTopoB Ha ckopocThs hoTocHHTE3a. 3HaYeHHE POTOCHHTE3A.

XemocunTe3d. PasHooOpasme  OpraHW3MOB-XEMOCHHTETHKOB:  HHUTpUHUHpyOIIHE OakTepuH,
xene3obakTepuH, cepobaKTepruu, BOAOPOAHbIe OakTepun. 3HaAYEHHE XEMOCHHTE3A.

Apaspobuele opranu3Mbl. Bunsl 6poxenns. [IpogyKTsl OpOXKEHHS U UX MCIONB30BAHHE HEIOBEKOM.
AHaspo6HEIE MEKPOOPTaHM3MBI KaK 06BEKTE GHOTEXHOIOTHH M BO30yauTeNH Gore3Hei.

AnpoGHBIe OpraHM3MbL DTansl sHeprerHueckoro obmena. IloaroroBurensHbd oram. [mHkomns —
BeCcKUCIOPOIHOE PACIeIIeHUE [TFOKO3BL.

Buonoruueckoe OKHUCIEHHE, MM KIETOYHOE JbIXxaHWe. Poib MHTOXOHApDHH B Ipoleccax
Guonormdeckoro okucieHus. [luknudeckume peakuuu. OxucnurensHoe  pocdopumupoBaHue.
IIpeumymecTBa a3poGHOro IIyTH OOMEHa BeIIecTB Iiepel aHaspoGHBM. O(PGHEKTHBHOCTH
SHEPreTHYIECKOro obMeHa

2.5

Peaknuyd MATPHYHOTO CHHTe3a. [IpHHIMII KOMIUIEMEHTAapHOCTH B PEaKIMAX MATPAYHOIO CHHTE3a.
Peanmusanua HacieJACTBeHHON uH(OpManuu. ['eHeTHuecKMM KoJ, €ro CBOMCTBA. TpPaHCKPHUIIIHS —
marpuuneii cunTe3 PHK. IIpHHIMIBI TPAHCKPUNIUM: KOMIUIEMEHTapHOCTh, AHTHIIAPAILIEIBLHOCTE,
ACHMMETPUYHOCTh. TpaHcinsanus u eé sransl. Yuactue TpaHcmoptHeix PHK B GuocmnTese Genxa.
Venous 6uocunTesa 6enka. Kopuposanue aMHHOKHCIIOT. Pois pubocom B GHOCHHTE3E OENKa.
Opranuzanus TeHOMA y MPOKApHOT M OyKapuoT. Perynauus akTHBHOCTH T€HOB Yy IPOKapHOT.
['unore3a onepona (®. XKaxob, XK. Mano). Perymanus oOMeHHBIX MPOLIECCOB B KIIETKE. Knerounsii
romMeocTas.

Bupycel — HeKIeTouHble (OPMBI JXXKH3HU U oOnuratHele napasuThl. CTPOCHHE MPOCTBIX M CIOMKHBIX
BHPYCOB, PETPOBHpPYCOB, OakTepuodaros.




Bupycusie 3aGojeBanus 4YeloBeKa, XMBOTHBIX, pacreHmi. CIIM]J], COVID-19, conmansHbie H
MEIMIIMHCKHE TTPo0IeMBI

2.6

Kierounsni 1uki, ero mnepuofsl u perymsnusa. Mutepdasa u MuT03. OCOGEHHOCTH MPOIECCOB,
nporekarommux B mHTepdasze. [loxroroBka kmerkm K jgeneHuo.  IIpecuHTeTHdeckmit
(MOCTMHTOTHYECKHH), CHHTETHYECKMH M TOCTCHHTETHYECKHMH (IPEMHTOTHYECKHM) IIEPHOIBI
uHTEpda3zbl,

Marpuuneiii cuates JJHK — perumxaunus. [lpunamuner perumkamun JIHK: KoMILIeMEHTapHOCTS,
TOJIyKOHCEPBATHBHBIA CHHTE3, aHTHHapawuieabHOcTs. Mexanmsm pemmkanun JIHK. Xpomocomsr.
Crpoenue xpomocoM. Tenomepel u TeloMmepasza. XpOMOCOMHBIH HabOp KIETKH — KapHOTHIL
JIATUTOMIHEI | raruIonIHbH Habopkl XpoMocoM. I'oMosorudHbe XpoMOCOMEL [10/10BEIE XPOMOCOMBL.
Jlenenue KiaeTkd — MuTo3. CTagwmm MMTO3a MW TIPOMCXOJSMINME B HUX IPOIECCHL THIIBI MHTO3a.
Kaprokune3 ¥ nuTokuHe3. buojormdeckoe 3HaueHHE MHTO3a. Perynsdnus MHTOTHYECKOro LHKIA
KiIeTKH. [IporpaMmupyemas KireToqHas ruberns — anomnTos.

QOyHKIMOHATbHAA TEHOMHUKA

Opranu3m Kak OHOJIOrHYECKas CHCTEMA

3.1

O[IHOKJIETOUHEIE, KOJOHHATBHEIE, MHOTOKJIETOYHEBIE OPraHU3Mbl H MHOIOTKaHEBBIE OPraHH3MBL.
DopMBI pa3sMHOKEHHS OPraHu3MoB: Oecronoe (BKIIIOYas BereTaTHBHOE) U mojtoBoe. Buzsl Gecnonoro
Pa3sMHOXKEHHS: MOYKOBAHUE, CIIOPYJSIIHS, (parMeHTalus, KIOHHPOBaHHE.

[Tonosoe pasmuoxkenue. [lonoBele KieTkw, wimd ramersl. Medos. Craguu Meiiosa. Ilosenenue
XxpomocoM B Meio3e. Kpoccurrosep. buonornueckuii cMmpics Meio3a | 1oj10Boro mponecca. Meitos u
€ro MECTO B )KM3HEHHOM IIMKJIE OPraHU3MOB.

[IpeazaponsimeBoe pazBuTHe. ['ameroreHes y kHWBOTHBIX. Ilonmoseie xenessl. OOpaszosaHue u
pasBuTHE MOJOBEIX KieTok. CriepmaTorenes u oorenes. CTpoeH#e monoBeIX KiueTok. Omionorsopenye
H SMOpHOHaNIbHOE pa3BHTHE KHUBOTHBIX. CrocoObl OIUIOJOTBOPEHHA: HApyXXHOE, BHYTPEHHEE,
[Taprenorenes.

WnmusuyansHoe pasBuTHE opraHu3MoB (oHTOreHes). Cramuu sMOpHOreHesa KHBOTHBIX (Ha IpHMeEpe
nsarymku). JpoGnenue. Tunsr apobnenus. OcobeHHOCTH APOOIEHNS MIEKOIHUTAIOMMX. 3apOIbIIIEBbIE
JMCTKH (racTpysisiius). 3akiagka OpraHoB W TKaHEH M3 3apOABIIEBBIX JTMCTKOB. B3auMHOE BHAHHE
yacTell pasBUBaOLIerocs 3apojpnna (3MOpHMOHANBHAS MHAYKUHA). 3aKiajka IUIaHAa CTPOEHHA
’KABOTHOTO KaK pe3yJbTaT HepapXWYeCKHX B3aHMOJCHCTBHN TeHOB. Bimsnue Ha 5MOpHOHaNIBHOE
pasBUTHE Pa3IMYHBIX (JaKTOPOB OKPYIKAIOIIEH CPeIBL.

PocT m passuTHe )HBOTHBIX. [TocTamMOpronansaent nepuo. IIpsamoe i HenpsMoe passutue. Passutie
¢ MeTamMop}ho3oM y 6eCcrIO3BOHOUHBIX B ITO3BOHOYHBIX KMBOTHBIX. bHOIOrHYeckoe 3Ha9eHHe IpsIMOro
M HENpsMOr0 pa3BWTHs, WX pAacIpOCTPaHEHHE B INpHpoje. THNBI POCTa KHBOTHBEIX. DaKTOpHI
PeryJsiii pocTa JKHUBOTHBIX M uenoBeka. CTamum mOCTIMOPHOHAIBHOIO Pa3sBUTHsA Y JKHBOTHBIX U
yenoseka. [lepuo/isl oHTOreHE3a YETOBEKA.

PasMHOXkeHHe 1 pa3BuTHe pacTeHuil. ['ameroduT u ciopodut. Meio3 B KH3HEHHOM LIHKJIE PACTEHHH.
OGpazoBanue Crop B mpouecce Mmeiosa. 'amerorenes y pactenuil. OrmioloTBOpeHHE M pPa3sBHUTHE
pacTHTENBFHBIX OpraHu3MoB. J[BoifHOe OIUIONOTBOPEHME y LBETKOBBIX pacTenui. OGpasoBaHue u
pa3sBHTHE CeMEHH. MeXaHU3MBl PETy/IAIMHA OHTOTEHE3a Y PACTeHUH M JKHBOTHBIX
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Wcropusi CTAHOBJIEHHsS M pPa3BUTHUS IE€HETHKHM Kak Hayku. OCHOBHEIC TCHETHYECKHE IIOHATHA H
CHMBOJIEL ['OMOJIOrHYHEIe XPOMOCOMEI, a/UIE/IbHBIC I'€HB, ATbTEPHATUBHEIE IPU3HAKH, JOMHHAHTHBIH
¥ PEIeCCHBHBI NMpH3HAK, TOMO3NIOTa, T€TEPO3UroTa, YHCTAs JMHUSA, THOPH/bI, TeHOTHII, (EHOTHII.
OCHOBHBIE METO/Ibl T€HeTHKH: THOPHIOIOIHYECKUH), [IMTOIOTHYECKHH, MOJIEKYJISIPHO-TeHETHYECKHMA
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Moworubpuanoe ckpemuBanue. [lepssbiii 3axoH MeHens — 3aKoH eAuHO00pasus THOPHI0B IEPBOTO
nokonenus. [Ipasuno nomuHHpoBaHHs. Bropoi 3akon Menjens — 3aKOH pacIlenyIeHus IIPH3HAKOB.
[TuTonoru4eckie 0OCHOBSI MOHOTHOPH/IHOTO CKpEeIABaHuA. [ HII0Te3a YHCTOTHI I'aMeT.
AHanmu3upyrolnee  CKpelnuBaHme. [IpOMeXKYTOYHBIM XapakTep HacleqoBaHHA. Pacienienue
IIPU3HAKOB IPH HEIOIHOM JOMHHHPOBAHUH.

Jurubpumnoe ckpeimuBanue. TpeTHdl 3akoH MeHzuens — 3aKOH HE3aBHCHMOTO HACJIEIOBaHHS
npu3HaKkoB. L{uTonorudeckne OCHOBEI AUTHOPUIHOTO CKPEIIMBAHHS.

CuernnienHoe HacnenoBanue npusHakoB. Paborer T. Moprana. CremieHHoe HacileZJOBaHHE TI'€HOB,
HapyIIEHHE CIEIUICHH MeX/1y reHaMU. XpOMOCOMHAs TeOpPHs HACIIEICTBEHHOCTH.




[enernka mona. XpoMOCOMHBIN MEXAHM3M OHPEJIEIeH s Moja. AYTOCOMBI ¥ ITOJIOBBIE XPOMOCOMBI.
ToMoraMeTHslif ¥ TeTeporaMeTHbIA [OJ. ['eHeTHYecKas CTPYKTypa MOJIOBBIX XPOMOCOM.
HacneoBasue NPU3HAKOB, CIETIEHHBIX C ITOJIOM.

TeHOTHII KaK HeocTHas cucTema. [LnefoTponus — MHOJKECTBEHHOE JeHicTBUE reHa. MHOXKECTBEHHBIHA
autemu3M. BsanmozeiicTsne HeannenbHbIX renos. Kommementapuocts. Smucras. [lommepus

3.4

BsauMmoieiicTBHe TeHOTHNa M Cpedbl npd QopMupoBaHud (eHoTHIa. VI3MEHYMBOCTH IIPU3IHAKOB.
KauecTBeHHBIE M  KOJMYECTBEHHBIE TMPHU3HAKH. BHIBI H3MEHUYMBOCTH: HEHACNIEJICTBEHHAs U
HACJIe/ICTBEHHAs.

MombuKanuorsas H3MEHYUBOCT. Poib cpezbl B (POPMEpPOBAHMHE MOMM(DHKAIMOHHON H3MEHYHBOCTH.
Hopma peaxiy mpu3Haka. BapHalmoHHEI psi M BapuanmonHas kpusas (B. Moraxucen). CpolicTsa
MO pHUKAITHOHHON H3MEHIUBOCTH.

[eHOTHIIMYECKAS W3MEHUMBOCTH, CBOMCTBA IE€HOTHIMYECKOH H3MEHUYMBOCTH. BHIBI T€HOTHIIMYECKOH
U3MEHYHBOCTH: KOMOUHATHBHAS, My Tal[HOHHASL.

KoMmOuHaTHBHAS H3MEHYMBOCT, Meio3 U MOJIOBOM MPOLece — OCHOBA KOMOMHATHBHOM H3MEHYHBOCTH.
Pois KoMOMHATHBHOM H3MEHYMBOCTH B CO3/IAHAHM TEHETHYECKOT0 pasHoo0pasHs B NPeAeax OfHOro BHAA.
MyTanuoHHas M3MEHUYMBOCTb. BH/BI MyTauuii: TeHHBIC, XPOMOCOMHBIE, reHoMHble. CIOHTaHHbBIC H
HHJIyITAPOBaHHbBIE MyTalMH. SIIepHBIE M IHMTOIIa3MaTHyeckue Myramuu. Comardyeckue U TIOJIOBBIE
MyTatwd. [IpUYHBEI BO3HUKHOBEHHAS MyTarki. MyTareHb! 1 HX BIMSHHE HA OPraHU3Mbl. 3aKOHOMEPHOCTH
MYTAIIMOHHOTO ITpoIecca. 3aKOH TOMOJIOTHYECKHX DSIOB B HacnelCTBeHHOH u3meHdmBocTH (H.U.
Basuios). Buesaiepaas H3MEHYHBOCTD U HACIS/ICTBEHHOCTh
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Kapuotun wenoBeka. MesIyHapo[Has IporpaMMma HCCIENOBaHHA TeHOMa denoBeka. MeTos!
M3y4eHHs TeHETHKH Ye/I0OBEKA: reHeaorndeckuil, GIM3HeOBEIH, ATOreHETHYECKHUH, Oy IALHOHHO-
CTaTHCTHYECKHH, MOJIEKYJIAPHO-TeHE THYECKHH. CoBpemenHoe omnpezeeHHe TEeHOTHIIA:
MOJIHOTGHOMHOE CEKBEHMPOBAHME, TEHOTHUIMpOBaHHe, B TOM uHcie ¢ nomompro III[P-anannsa
Hacnencreennsle 3abojieBanus deioBeka. | eHHble W XpoMOCOMHBbIE 0O0jIe3HH uennoBeka. bomesnu c

HACJIEICTBEHHOM MpeapacioIoKeHHOCTRIO0. 3HAUCHHE MEHUIIMHCKON IeHETUKH B TIPEJOTBPAIICHHH H '

JIEYEHNH TeHeTHYeCKHUX 3aboneBanuii yenopexka. CTBOJOBBIE KIETKH

3.6

JloMecTHKAIHS ¥ CelIeKIHsL. 3apoKIeHUe CelleKIH | qoMecTuranuu. Yuyenne H.M. Basunosa o nenTpax
MPOMCXOKICHHS 1 MHOr00Opa3Hs KyIbTYPHBIX pacTeHHH. Poib cenexinu B CO3[aHNK COPTOB PaCTCHAH
H mopoA JWBOTHBIX. COpT, mopoja, ITaMM. 3aKOH TOMOJIOIMYECKHX pPsIOB B HACJIEICTBCHHOH
m3merunBoctr H.M. Basuiiosa, ero 3HaYeHue /ISl CENEKITMOHHON paboTEL.

MeTozbl ceneknmoHHOM paGoTel. MIcKyccTBEHHBIH OTOOp: MAccOBBIl M MHIMBHJYalbHBIA. DTambl
KoMOMHanMoHHOM cenexuun. Mcmsitanue npowsBommTeneil no moromcrsy. Ot6op mo reHorumy ¢
TIOMOIIBIO OIEHKH (DEHOTHIIA IOTOMCTBA ¥ OTOOP 110 TeHOTHITy ¢ nomoInsko anamusa JJHK.
UckyccTBEHHBIH MyTareHes Kak METOJ CeleKIHOHHOH paboTel. PanuanmoHHBIM M XHMMHYECKHH
MyTareHe3 Kak MCTOYHHMK MYyTalldif y KyJIbTypHBIX ¢opm opranusmon. Hcmonp3oBaHHE I€HOMHOIO
pefakTHpoBaHUA M MeTojoB pexoMOuHanTHRIX JIHK 14 momyyeHHs MCXOQHOTO MarepHaia s
CEJIEKIIHH.

[TonyyeHHe TNONMMIUIONIOB. BHyTpHBHIOBas ruOpuaus3anys. bIM3KOpOACTBEHHOE CKPEIMBaHME, WIH
uHOpHMHET. Hepo/icTBeHHOE CKpelMBaHue, Wi ayTopumuHT. ['eTeposuc 1 ero npaurHel. Mcnons3osanue
reteposuca B ceneximy. Ornanénnas rubpummsamys. IIpeogonenue Gecrmomus MeKBHIOBBIX THOPUIOB.
JlocTrkeHHs CENEKIMH PaCcTeHHI | JKUBOTHBIX

3.7

OOBEKTBI, HCIIOJIB3YEMBIE B OMOTEXHOJIOTHHE, — KJIETOYHbBIE U TKAHEBBIE KYJIBTYPEI, MUKPOOPraHU3MBI, X
XapakTepUCTHKA. |paguiuaoHHas OWOTEXHONMOrHA: XneOoleueHHe, MOJYYEHHE KHCIOMOJIOYHBIX
IPOIYKTOB, BHHOZAEMHE. Mukpobuoiorndyeckuii cunTe3. OOBEKTE MHKPOOHOTIOrHIECKAX TEXHOIOTHH.
I[Ipom3BoscTBO Geska, aMUHOKHCIOT M BHTAMHMHOB. McKyccTBeHHOE OIUIOAOTBOPEHHE. PEeKOHCTPYKIIHsI
ANIEKIeTOK H KJIOHHPOBaHHE KMBOTHBIX. MeTo/ TpaHCIUIaHTAlMH SAEP KIETOK.

XpomocoMHas M TeHHas WHKeHepHus. MCKycCTBeHHBI CHHTE3 Ie€Ha M KOHCTPYHMpOBaHHE
pexomGunanTHex JIHK. JlocTHkeHHMS M TEpCIEKTHUBHI XPOMOCOMHOMW M TEHHOM WHXXEHEPHH.
Memuuunckue 6uorexsonoruu. Mcnonp3zoBanne CTBONOBBIX KIETOK

Cuctema u MHOr006pa3sue Opranuyeckoro Mupa

4.1

Buosorugeckoe pasHoobpasue opranuzmoB. CoBpeMeHHas CHCTEMa OpraHuyeckoro Mupa. ITpuHIumb!




KnaccuduKanuy opranu3MoB. OCHOBHEIE CHCTEMATHYECKHE TPYIIIIEI OPraHU3MOB.
OcoOeHHOCTH CTpOSHHS M IKH3HEAEATENLHOCTH OJHOKJIETOYHBIX OpraHu3MoB. bakrepum, apxew,
OJJTHOKIIETOYHBIE IPHOBI, OJJHOKIETOYHEIE BOJOPOCIIH, APYTHe NPOTHCTEL. KONOHHAIbHEIE OPraHH3MBl.
JIBWokeHHe OJHOKJIETOYHBIX OpraHu3MoB: aMEOOMIHOE, KIYTHKOBOE, PECHHYHOe. 3alluTa Yy
OJJHOKJICTOYHBIX OPraEM3MOB. PaspaXkuMOCTh Y OIHOKIETOYHBIX Opranu3MoB. TakcHCh

4.2

MHOrokIeTo49Hble pacTeHHs. B3auMOoCBS3b YacTed MHOTOKJIETOYHOrO OpraHusMa. TKaHuW, OpraHbl ¥
CHCTEMBI OpraHOB MHOTOKJIETOYHOro opraHu3ma. OpraHusM Kak eIMHOE Leloe. TKaHH pacTeHHH.
Turne! pacTHTENbHBIX TKaHEH: oOpasoBaTeNbHas, IIOKPOBHAS, IIPOBOAIIAS, OCHOBHAA, MEXaHHYECKas.
OcoberHocTH cTpoeHus, PyHKIXH U PacIOJIOKEHHs TKaHEH B OpraHax pacTeHHH

4.3

BereraTHBHEIC W I'€HEpATHBHEIE OpraHbl pacTeHWd. OYHKIMH OPraHoB M cHcTeM opraHoB. Kapkac
pactenmii. J[BH>XeHHWe MHOTOKJIETOYHBIX pacTeHHWH: Tpomu3Mbl W HacTHH. [loriomeHue BOJIEL,
YTJIEKHCIIOTO ra3a i MUHEPAJIBLHBIX BEIECTB pacTeHuAMH. Jpxanue pactenuit. [Juddysns razos yepes
NOBEPXHOCTh KJIETKH. TpaHCHOPTHBIE CHCTEMBI pacTeHMi. Brimenenme y pacreHmit. 3ammura y
MHOTOKJIETOUHBIX pacTeHHd. KyTtukyna. CpencTBa NacCHBHOM M XHMHYECKOH 3aluThl. OUTOHITHIEL.
PasgpaxumocTe B perymsuus y opraHusmMoB. PasgpakuMocTs H peryaamus y MHOTOKJIETOYHBIX
pacTeHHH. POCTOBEIE BeIECTBa U HX 3HAYCHUE

4.5

MEoroxIeTO4HEIE KHBOTHBIE. B3aMMOCBA3p 9acTell MHOTOKJIETOYHOIO OpraHM3Ma. |KaHH, Opraibl 0
CHCTEMBl OpPraHOB MHOTIOKJIETOYHOro opranumi3ma. OpraHusMm Kak emuHoe nemoe. I'omeoctas. Tkanm
JKABOTHBEIX M YelloBeKa. THIBI JKHBOTHBIX TKaHEl: SIUTENHANbEHAd, COeJIMHHTENLHAs, MBIIeYHasd,
HepBHas. Ocobennoctd crpoeHus, GYHKUMA M pacHONOKEHHS TKaHEH B opraHax MHUBOTHBIX U
qeJI0BeKa

4.6

Opranbl ¥ CHCTEMBI OpPraHoB JKMBOTHBIX. DYHKUMH OpraHoB W cucTeM opranoB. Omopa Tena
opranu3MoB. CKeNeTbl OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX KMBOTHBIX. Hapy)XHbIi U BHYTpCHHHH
ckeneT. CTpoeHHE H TUIIBI COEIUHEHUS KOCTEH.

JBrkeHUe MHOTOKJIETOYHBIX XMBOTHBIX. [IuTanue kMBOTHBIX. [IWTaHHE MO3BOHOYHBIX JKHBOTHBIX.
Jeixanne xuBOTHBIX. KoxkHoe apixanue. XKabepHoe u n€rodHoe IpIXxaHue.

JlpIxanue MO3BOHOYHBIX JKHBOTHEIX. JBOJIOIHOHHOE YCIIOKHEHHE CTPOEHHS JIETKMX ITO3BOHOYHBIX |
JKUBOTHBIX. JIpIXaTejbHas CHCTeMa uYeloBeka. MexaHu3M BEHTWIANWH JIETKHX Yy MTHI H |
MIICKONMTAIOMIAX, TpaHCIOPT BELIECTB Y OpPraHW3MOB. T[paHCIOPT BEIIECTB Yy JKABOTHEIX.
KposenocHas cucreMa W €€ opradbl. KpoBeHOCHas cHCTeMa II03BOHOYHBIX JKHBOTHBIX. Kpyru
KpoBooOpameHus. DBOMOIMHUOHHEIE YCIOXKHEHHS CTPOEHHsS KPOBEHOCHOH CHCTEMBI IO3BOHOUHBIX
JKHUBOTHBIX. Boienenue y opranu3moB. Briienenune y xkuBoTHEIX. CokpaTHTeNbHEIEe Bakyond. Oprausl
BhiiesieHns. CBS3b TONOCTH Tela ¢ KPOBEHOCHOH M BBIACNHTENbHOH cHcremamu. Beiienenue y
TIO3BOHOYHBIX JKUBOTHBIX. 3alIUTa Y MHOIOKJIETOYHBIX KHUBOTHBIX. I IOKpPOBHEI M HX IIPOU3BOHBIE.
PasapakuMOCTE M peryisius y OpraHu3MoB. Pa3gpaxumocTs y OIHOKJIETOYHBIX OPraHHU3MOB.
Takcucrsl. Pa3mpa’kuMOCTh W PEryJsiliis y MHOTOKIETOYHBIX pacTeHHH. PocToBBIC BemecTBa W HX
3HAYECHHE.

Hepgras cucrema 1 pedpiexTopHas peryJiilus y MHOTOKJIETOYHBIX JKHBOTHEIX. HepBHas crcTema u eé
OTJIeJIBL. DBOIIOIIHOHHOE YCI0MKHEHHE CTPOSHHS HEPBHON CHCTEMBI Y )KHBOTHBIX.

PaspaGoTka anropuTMOB H IIporpamMM mius 3(dexTuBHONH GYHKIMOHATILHOW aHHOTALMM TEHOMOB,
TPAHCKPHUIITOMOB, IPOTEOMOB, METa00IOMOB MUKPOOPIraHU3MOB, PACTEHHH, JKHBOTHEIX H UEJIOBEKA

5.1

 Opranu3M 4eJoBeKa 1 ero 3/10poBbe

Oprassl ¥ CHCTEMEI OpraHoB denoseka. OTemnsl rOJIOBHOIO MO3ra MO3BOHOYHBIX KUBOTHBIX. Pedriekce
H peduekTopHas ayra. besycioBHble H yCIOBHBIE pediekcel. ['ymMopanbHas perynsamus H
SHIOKPHHHAsS CHCTEMa JKMBOTHEIX M deloBeka. JKeness! DHIOKPHHHOM CHCTEMBI H MX TOPMOHEL
JleiictBue ropMOHOB. B3aMOCBA3b HEPBHOH W 3HIOKPHHHOH cHcTeM. ['HmoramaMo-runodmusapHas
cucteMa. Pedpiexc u pednekropras ayra. be3ycioBHbIE H yCIOBHEIE PeIIEKCHI

Bammra opranusma or Oonesneit. Ummynnast cucrema uyenoseka. KIleTOuHBIM H I'yMOpPaJTbHBIA
AMMYHHTET. BpoXknéHHbni, npuoOperéHHBIH crenuduyecKHil HMMYHHTET. TeopHs KIOHAIBHO-
cenexktuBHoro wummyHHTera (I1.0pmux, @®.M.Beprer, C.Tonerasa). BocnamuTenbHbIE OTBETHI
opraHu3MoB. Poiib BpOXKIEHHOr0 HMMYHHTETA B PA3BUTUH CHCTEMHEIX 3300 eBaHU i

KposenocHass cuctema u e¢ opranbl.  Cepiie, KpOBEHOCHBIE cOCyAbl H KpoBb. Kpyru




kpoBoobpamenus. Pabora cepana u e€ peryianus
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Jlpxanne genopeka. Jluddysus ra3oB yepes MOBEPXHOCTh KICTKH. JIpIxaTe/bHas CHCTEMA YeloBeka.
JIpIXaTeIbHAs OBepXHOCTh. Perynaims rexanus. JlpxarenbHeie 00BEMEI
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IInmeBapuTebHAS CHCTeMa dernoBeka. OTENbl IHINEBAPUTENbHOrO TpakTa. InimeBapuTenbHbIC
’Kere3sl. BHYTPHIIOIOCTHOE H BHYTPUKIIETOYHOE MUINEBAPEHHE

5.6

[lokpoBel u ux mpomssoguele. Opramsl Beigenenus. [loukn. CrpoeHne u (hYHKUMOHHPOBAHHE
Hedpona. OUIBTpaIus, CeKpeuus # oOpaTHOe BCACHIBAHME KAK MEXaHM3MBI PabOTHl OPraHoB
poiaeneHns. O6pazoBaHue MOYH Y YE/IOBEKA

o

JIBiKeHHe YenoBeKa: MplmeyHas cucTema. CKeleTHble MBINIBI M MX paboTa. CTpOCHHE H THIIHI
COCMMHEHUA KOCTEH

Teopust sBoEoIMH. Pa3BuTHE KU3HHM HA 3eMIle

6.1

Spomonuonnas Teopus Y. JJapsuna. [Ipennocsuiky BOSHUKHOBEHUS JapBHHU3MA. }Kmnb ¥ Hay4Has
nestensHOCTh Y. [lapBuHa.

JBwxymue cuisl sBomioiui BujaoB 1o Y. Jlapeuny (BBICOKas HHTCHCHMBHOCTB pPa3sMHOMKEHHA
OpraHW3MOB, HACJIE/CTBEHHAs H3MEHYHBOCTh, 0OOppba 3a CYIIECTBOBAHHE, CCTCCTBCHHBIH K
UCKYCCTBEHHBIH 0TOO0D).

Odopmnenne cunTeTHYecKod Teopun spomonuu (CT3). HeditpansHas TeopHs SBOJIONHH.
CoBpeMeHHAs 3BOJIONMOHHAS OHONOTHs. 3HAdYCHHE I3BOJIONMOHHOH Teopud B (OPMUPOBAHHH
€CTEeCTBeHHO-HAYyYHOH KapTHHEI MHpa

6.2

[Tomynsims Kak 3IeMeHTapHas efuHuia sBomonud. CoBpeMeHHBIE METO/IbI OLCHKH I€HETHYECKOro
pasHooOpasus ¥ CTPYKTYpsl momyssinuii. M3menenne reHoonja MOMYJSAIMM KaK 3JIEMEHTapHOE
IBOJIOIIMOHHOE SIBJICHHE. 3aK0H reHeTuueckoro papHoBecus k. Xapau, B. BaituGepra.
DreMeHTapHBE (GaKTOPBI (IBHKYIIME CHIIBI) 3BOJIOIMH. MyTanuonnsni npouecc. KomOuHaTuBHAL
A3MeHYMBOCTh. Jlpeii) TreHOB — ciydaifHBIC HEHANPABICHHBIC M3MEHEHHS YacTOT aujiened B
monymsmusx. Oddexkr ocHosarens. Murpamun.  Mzomsuus momynanui:  reorpadudeckas
(mpocTpaHcTBEHHAs ), OHOIOrHYecKas (PENpOayKTHBHAA).

EcrecTBeHHEIH 0TOOp — Hampasistommii Qaxrop sBomonud. DopMBI ecTeCTBEHHOro oTbHopa:
ABIDKYIIUHN, CTaGMITM3APYIONIAi, pasphiBarouil (Au3pynTuBHEIH). [lonosoi ot6op.
[TpucnocobIeHHOCT OPraHU3MOB KaK Pe3yIbTaT MEKPO3BOMONUH. Bo3HHKHOBEHHE TPUCTIOCOOIeHHH
y opraausmoB. Apomopdossl H Hamoazantanuu. I[lpumepbl npHCIOCOONEHHH y OpraHHW3MOB.
OTHOCHTENBHOCTE MPUCIIOCOOIEHHOCTH OPraHi3MOB.

Buz, ero KpuTepuu M CTPYKTypa. BupoobpasoBaHue KaK pe3ysibTaT MUKpOdBOJOLMH. M3omsaims —
KmoueBoil (axrop BumooOpaszoBammsi. [lytn u cmocoOel BHAOOOpasoBaHMA: ALIONATPUYSCKOES
(reorpaduueckoe), CHMIATpEYeckoe  (IKONOTHYECKOE), «MTHOBEHHOE)»  (IOIMILIOHIM3AIHS,
rubpuEzanus). JUTensHOCTh SBOMOMOHHEIX IPOLIECCOB.

Mexauu3mbl GopMHPOBAHHS OHOIOTHYECKOr0 pa3sHO0Opasus.

Ponb 3BOJIONMOHHON OHONOTHM B pa3pabOTKe HaydHBIX METOJ0B COXpaHeHHs OHopa3Ho0Opasus.
MHUKPOSBOITIONHS B KOIBOJIOIMS TTapa3sHTOB U UX X035eB. Mexanu3Mel (OPMUPOBAHKS YCTOHUMBOCTA
K aHTHOMOTHKAM U crocoOs1 60ps0BI ¢ HEH -

6.3

MeToasl  HM3YYEHHS MAaKpOBOIIOIMH. O p— METOJbl H3Y4YEHUS DBOIIOLMUU.
[Tepexomupie GOpMBI B GHUITOreHETHIECKHUE PSIBI OPraHH3MOB.

Buoreorpapuueckue MeTobl H3ydeHHs dBomonuH. CpaBHeHue Giophl M (ayHbl MaTepUKOB U
octpoBoB. buoreorpaduyeckue obnactu 3emun. BHIBI-OHIEMHUKH ¥ PEHUKTEL

OMOPHOJIOrHYECKHE U CPABHATENIBHO-MOP(OIOrHuecKie METO Bl H3yUeHH SBOOHH. ['eHeTHYECKHE |
MEXaHH3MEI 3BOJIOIMK OHTOIeHE3a W TIOSBIICHHS OBOMIONHOHHBIX HOBINECTB. ['OMOJIOTHYHBIE H
AHAJIOTHYHBIE OpraHel. Py/JHMMeHTapHBIE OpraHbl M aTaBU3MBL MOIEKyJIApHO-TEHETHYECKHUE,
OUOXUMHMYECKHE ¥ MATeMATHYeCKHe METOAbl M3YUeHHs 5BOIIONHUH. [OMOJIOrHYHEIE TEHEL
CoBpeMeHHEIE METOIBI ITOCTPOCHHS (PHIIOTEHETHYECKHX JCPEBLEB.

XpOMOCOMHBIE MYTALlHH ¥ 3BOIOIUSA T€HOMOB.

O6mue 3akoHoMepHOCTH (TIpaBuiia) 3BoiolMU. HeoOpaTuMOCTh 3BOMIONMK. ANANTHBHAS Dajualiis.
HepaBHOMEPHOCTH TEMIIOB 3BOJIIOLIMH

6.4

HayyHple THIOTE3bl NPOMCXOXJISHHS JXH3HM Ha 3emie. AGuoreHe3 M mascnepmus. JloHaydHbIE




IpECTABIEHHs O 3apOXKIAEHHM JKH3HU (KpeanumoHW3M). I'HMIoTes3a IOCTOSHHOIO CaMO3apOXKICHHS
Ku3HH ¥ e€ onposepxkerne oneitamu ©. Pequ, JI. Cnannannanu, JI. [Tactepa. IIporcxoxaeHue Xu3Hu
H acTpoOHOIOTHSL.

OCHOBHBIE 5Talmbl HEOPraHWYeckod osBomonuu. Ilnamerapmas (reonormyeckas) 3BOJIOLMS.
Xumuueckas 3BOJIONMA. AOHOreHHBIH CHHTe3 OPraHHYeCKUX BemecTs U3 Heopragudeckux. Onsir C,
Mumnepa u I'. IOpu. O6pa3opanme monumepoB u3 MoHoMepoB. KoamepsarHas rumoresa A.M.
Omnapuna, runoresa nepeuuHoro Oynsona JDx. Xonnelna, remermueckas rumoresa I'. Meémepa.
Pubozumer (T. Uex) u rumoresa «wvupa PHK» V. TI'mnbepra. @opmupoBanue memOpaH u
BO3HHKHOBEHHE [TPOTOKIIETKH.

Heropus 3emim B MeTO[BI €€ M3ydeHHs. VckomaeMble OpraHMdeckde ocTarkd. I'eoxpoHonorus u eé
metonbl. OTHOCHTENbHAS U abCONMIOTHAS TeOXPOHOJIOrHS. [ €oXpOoHONMOrHYecKas INKaga: 30HBL, 3pEL,
TIEPHO/IBL, STIOXH.

HavansHbIe 3Tambl opraHmdeckoit 3poinonuH. [TosBIeHHE W SBOMIONUS MEPBBIX KJIETOK. DBOMIOLHAS
MmeTabonu3Ma. Bo3HHKHOBeHHEe IepBBIX 5kocucreM. CoBpeMeHHBIE MHKpOOHBIE OMOINIEHKH Kak
aHasor nepssix Ha 3emie coobmectB. CtpomaronuTsl. [IpoKkapuOTEL H 3YKapHOTEIL.

IIpoucxoxzaenue  dykapuoT  (CHMOMOreHe3).  JDBOJIOLNHOHHOE  IIPOMCXOXKICHWE  BHPYCOB.
[TporCX0XK/IeHHe MHOTOKJIETOYHEIX OpraHi3MOB. BO3HHKHOBEHHE OCHOBHAIX IPYIIIT MHOTOKIETOYHBIX
OpraHu3MOB.

OCHOBHBIE 3TAITBI 3BOJIOIMH BEICIX pacTeHuit. OCHOBHBIE apoMopdo3s! pacTernuil. Berxon pactenuii
Ha cymy. [losiBleHHe CHOpPOBBIX pacTeHHMH H 3aBoeBaHHEe MMM CymH. CeMeHHbBIE PpacTeHHS.
ITporcxox/IeHUE [IBETKOBBIX PACTCHHMH,

OCHOBHBEIE 3Tl 3BOJIONAH KHBOTHOrO MHApa. OCHOBHEIE apoMopho36l KHUBOTHBIX. Benackas dayHa.
KemGpuiickuii B3pbIB — IOSBJICHHE COBPEMEHHBIX THUIOB. IlepBhle XOpHOBBIE XHMBOTHbBIC. JKHM3HE B
BOJIE. DBOMIONUA TO3BOHOYHBIX. [Ipomcxosxnenue amubumii u pentwimi. IIpomcexoxnenue
MJIEKONMTAOMMX H nrul. Ilpuenun kimodeBoro apoMopdosza. OcBoeHue OecIO3BOHOYHBIMH H
TIO3BOHOYHBIMH YKUBOTHBIMH CYIIIH.

PasBuTHE XU3HH Ha 3eMIle IO 5paM U TepHojaM: apxeH, MpoTepo30H, Naueo30M, Me3030H, KaltHO30H.
O6mas xapakTepHCTHKA KIIHMaTa H Te0JIOTHYeCKHX npoueccos. Ilogsienure 1 paciBeT XapakTePHBIX
Opranu3MoB, Yrieo0pa3oBaHue: ero yCIOBHSA U BIMSHHE HA ra30BbIH COCTaB aTMOC(EPEL.

MaccoBble BEIMHPAHHS — SKOJIOTHYECKHAE KPU3UCEI Mponuioro. IIpHYMHEI M CIIEACTBHS MACCOBBIX
BeMupanui. CoBpeMeHHBIH SKOITOrHIECKHil KPU3HC, ET0 0COOEHHOCTH

6.5

Pasjensl W 3amaud  aHTpONOJOTHH. Metonsl anTponosorud. CTaHOBIEHHE NPEICTABIEHUH O
IIPOUCXOIKACHUH dYenoBeka. COBpeMEHHBIE HAYYHEIE TEOPHH.

CXOICTBO dUeNoBeKa ¢ JHKUBOTHRIMH. CHCTeMaTHdeckoe MOJNOXKeHHEe uenoBeka. CBHIETENBCTBA
CXOJICTBA 4YEJIOBEKA C OKWBOTHBIMH: CpaBHHTEIBHO-MOp(onoruueckue, 3MOPHOIOTHICCKHE,
dusnonoro-6uoxumMudeckne, nosegeHdeckne. OTIHIMA Yel0BeKa OT KHBOTHBIX. [IpsAMOX0KIeHHE H
KOMIIIEKC CBS3aHHBIX ¢ HUM IPU3HAKOB. Pa3BUTHE TOJOBHOTO MO3ra M BTOPOH CUTHAJIbHOM CHCTEMBIL.
Jlpmxymue cuiabl  ((akTopel) aHTpomoreHesa: Ouonmormveckue, comuanbHble. COOTHOIIEHHE
6HONOTrHUECKUX W COMUATBHBIX (JAKTOPOB B aHTPOIIOIEHE3E.

OCHOBHEIE CT4JIMH aHTPONOreHe3a. ABCTPAIONUTEKH — JBYHOIME IPEIKH mojied. YenoBexk yMenbli,
TEpBBIE H3TOTOBJIEHMs Opyauit Tpyaa. YenoBeK NPAMOXOIAIIHMH ¥ NEPBEIH BBIXOJ JIFOMIEH 3a IPeIeIIbI
Adpuku. Yenosex reinensOeprckuii — oOmME NpENOK HEaHIEPTANTBCKOrO YEIOBEKa M HENOBEKa
pasymMHOro. YeloBeK HeaH[epPTATLCKHH Kak BHJ JIOJAEH XONOAHOro KiauMmara. HemoBek pasyMHBIA
COBPEMEHHOT'0 THII4, ICHUCOBCKHH Y€I0BEeK, OCBOCHHE KOHTHHEHTOB 3a npefenamMu AQpPHKH.
DBOIFOIMS COBPEMEHHOTO 4YesioBeka. EcTecTBeHHBIH 0TO0p B MONyJIAMHMAX YeioBeKa. MyTalioHHbIA
porece ¥ moauMopdusM. [lomynsioHHEbIe BONHEL, peii) reHoB, Murpanus 1 «3¢hexT ocHoBaTEIL»
B IONYJIALUSAX COBPEMEHHOIO Y€JIOBEKA.

Yenoseueckue pacsl. [lomste o pace. Boiblnme pachl: eBponeonjHas (eBpasmiickas), aBcTpaio-
HerpouHas (9KBaTOpHAbHAN), MOHTOJIOM/IHAS (a3HaTCKO-aMEPHKAHCKast). BpeMst 1 IyTH pacceneHus
yenqoBeKka MO ILIaHeTe. EAMHCTBO denoBedecKHWX pac. HaydHas HeECOCTOSTENBHOCTE pacu3Ma.
IIpucroco6IeHHOCTE YeoBeka K PasHBIM YCJIOBHSIM OKpysaromei cpeasl. Biusaue reorpaduyeckoi
cpetsl U apeiida reHoB Ha MOPGONIOTHIO ¥ (PU3MONOTHIO YEIOBEKa

OKOCHCTEMBI U IPHCYIIHE HM 3aKOHOMEPHOCTH
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Paspens! 1 3amaun 3konorud. CBs3b 3KOJIOIHH ¢ APYTUMU HayKamHu.

Metomgsl  5komoruu. lloneBble HaOMOAeHHs. OKCIEPHMEHTHl B OSKOJIOTHH: TPHPOJAHBIE H
nabopaTopHBie. MoJeTupoBaHHe B OKONOTHH. MOHMTODHHT OKpYXKarolled Cpesbl: JIOKAJIbHBIH,
PETHOHANBHBIN U TII00aTLHBIH

7.2

JKonorudeckue (aKTOpsl M 3aKOHOMEPHOCTH HX paedcreua. Knaccmpukamus SKOTOIMYECKHX
(akTopoB: abHoTHuecKHe, OMOTHYECKHE, aHTpororeHmble. OOuMe 3aKOHOMEPHOCTH [EHCTBHA
skonormyeckux daxropos. Ilpasuno munumyma (K. IlInpenrens, 0. JIuGux). TomepaTHOCTS.
DBpUOHOHTHBIE H CTEHOOMOHTHBIE OPraHU3MBL.

A6uorrueckue pakropsl. CBeT Kak sxonorndeckuit paxrop. JlecTBHE pasHbIX Y4acTKOB COTHEYHOIO
CIIeKTpa Ha OPraHM3MEBL DKOJIOTMYECKHEe IPYMNIBl PACTEHHH H JKHBOTHBIX IIO OTHOILICHHUIO K CBETY.
CurnanbHas posk cBeTa. QoTONEPHOIU3M.

TemmepaTypa Kak 3KoJ10rHdeckuii ¢paxtop. JleiicTsre Temneparypsl Ha opranu3msl. [lofkunorepmubie
H FOMOHOTEPMHEIE OPTaHU3MBL. DBPUTEPMHBIE M CTEHOTEPMHBIE OPTaHU3MBL.

BraxHOoCTh Kak osKkosjorumdeckuii daxtop. IlpucrmocobneHuss pacTeHMd K MOAIEPKAHHIO BOIHOIO
Gamanca Krmaccubukanms pacTeHmii 10 OTHOIIGHHIO K Boje. I[IpucmocoOneHms JKHBOTHBIX K
H3MEHEHHUIO BOHOIO peXyMa.

Cpenisl OGUTaHMsI OPraHW3MOB: BOJHAS, HA3EMHO-BO3/IyIIHAS, [IOYBEHHAs, TIyOMHHAs [IOANOYBEHHAs,
BHYTpHOpraHH3MeHHas, @OHU3MKO-XMMHYECKHE OCOOCHHOCTH  Cpell  OOMTaHWs ~ OpraHU3MOB.
[IpucrocoOeHus OpraHu3MOB K JKH3HM B Pa3HbIX CPeax.

Buonoruueckue pUTMBEL BHemHWe W BHyTpeHHHMe puTMBL CyTO4HbBIE M TOAWYHBIE DPUTMBL
[TprcnocobNeHHOCT OPTaHU3MOB K CE30HHBIM U3MEHEHHUAM YCIOBHH KU3HHU.

Xusuenusle gopmsl opraam3MoB. ITorsthe o sxu3HeHHOM ¢opme. JXKu3zHeHHBIE (OPMBI pacTECHHMI:
JiepeBbs, KyCTAPHHUKH, KyCTApHWYKH, MHOTOJIETHHE TPAaBHI, OJHOJETHHE TpaBkl. JKusHeHHBbIE (HOPMBI
JKMBOTHBIX: THAPOOHOHTEI, Fe06HOHTEL, a3p06HOHTEL. OCO6EHHOCTH CTPOEHHUS ¥ 00pa3a KU3HH.
Buotrueckue hakTopsl. Buisl GHOTHYECKHX B3aNMOACHCTBHI: KOHKYPEHIHS, XHIIHMIECTBO, CHMOHO3
i ero dopmel IlapasuTusm, KOOIEpalus, MyTyalu3M, KOMMEHCanu3M (KBapTHPaHTCTBO,
naxnebuuyectso). Herpoduueckne B3amMmojeifcTBHs (Tommueckue, Qopudeckue, Gabpuueckue).
3HayeHHe OMOTHYECKHMX B3aMMOJIEHCTBHM JUIi CYIIECTBOBAHHS OPraHM3MOB B cpene oOHTaHus.
[ IpHHIHI KOHKYPEHTHOTO HCKITFOYCHHS .

73

DKONOTHYECKHE XapaKTEpHCTHKH momymsamu. [lomymsuus kak Ouonormdeckas cucrema. Pomis
HEOHOPOIHOCTH Cpejibl, pu3nuecKux 6apbepoB U ocobenHocTel Ouonornu BUAOB B GOPMUPOBAHHH
IIPOCTPAHCTBEHHOH CTPYKTyphl mnonynsanui. OCHOBHBIE NOKa3aTeld [OMYJISIIUM: YHCICHHOCTS,
IUIOTHOCTB, BO3PAcTHAs W IIOJIOBAfA CTPYKTYpa, POKAAEMOCTh, IPHPOCT, TEMII poCTa, CMEPTHOCTE,
MHIpAIHSL.

OKoJIorHYecKas CTPYKTypa momyasuuy. OneHka YHCIeHHOCTH HONYJISIHM. JIMHAMHUKa IOMyIISIUH |
eé peryminmsa. brmorudeckuit morteHuman mnomynasnuH. MojenupoBanue IMHAMHKM ITOMYJISIHH.
KpuBbie pocTa YHCIeHHOCTH TOMysiui. KpyuBble BeUKHBaHHs. Perysus YHcIeHHOCTH MOy AT :
poib (aKkTOpOB, 3aBUCAIIMX H HE 3aBHCSIIMX OT IIIOTHOCTH. DKOJIOTHYECKHE CTPATErMH BUIOB (r- U
K-crparerun).

[TonsTue o6 skonmormueckoil Hume BHIa. Mecrooburanue. MHOroMepHas MOJENE 3KOJOTHYECKOM |
aumu J[x. . Xarauncona. PasMepsl 3konoraueckoi Huiy. [ToTeHnManbHas ¥ peaTu30BaHHas HUIIA.
Buj kak cucteMa MOMy M. Apeansl BUIOB. BU/IbI H UX JKH3HEHHBIE CTpaTerHu. 3aKOHOMEPHOCTH
MOBE/ICHHS X MUTpalMH )HUBOTHBIX. bHOIOrHYecKue MHBa3UM Ty)KEPOIHBIX BHIOB

7.4

CoobmecrBa opraHu3MoB. buoneHo3 u ero crpykrypa. CBsisn MeXIy opraHu3Mamu B OHOIEHO3E.
OkocucreMa kKak oTKpeitas cucteMa (A.JIx. Termcnm). @yHKkumoHambHBEIE ONOKHM OpPraHU3MOB B
9KOCHCTEME: HPOMYIEHTE, KOHCYMEHTEI, peaylueHTsl. Tpoduueckue ypoBHH. TpodHdeckne menu H
cetu. AbuoTHueckue 610Ku 3KocucTeM. [ToUBBI M MBI B 3KOCHCTeMax. KpyroBopoT BEINECTB U ITOTOK
SHEPIrUd B IKOCHUCTEME.

OcHOBHBIE TOKa3aTeNMH 3KOCHCTeMbl. broMacca W NpoayKuus. DKOJOTHYECKHE MHUPaMHIBI YHCEI,
Ouomacchl 1 SHEPruu.

HamnpagneHHble 3aK0HOMEpHBIE CMEHBI cO00IEecTB — cyKueccHH. IlepBudHbIe M BTOPHYHBIE CYKIIECCHH H
UX TpHYMHBL AHTpPONOreHHBIE BO3ZEHCTBHA Ha cykueccmu. KimmaxcHoe —cooOuiecTso.
Buopasznoobpasue u 10JIHOTA KPYTOBOPOTA BEIIECTB — OCHOBA YCTOHYHMBOCTH COOOIIECTB.




[IpupoHBEIE 3KOCUCTEMBL. AHTPOIOTEHHBIE 3KOCHCTEMEBL ATrpO3KOCHCTEMa. ArpoleHos3. Pasmuums
MEXIY aHTPOMOreHHBIMH M MPHPOAHBIMHA SKOCHCTEMAMH.

Vp6oskocucremMel. OCHOBHBEIE KOMIIOHEHTHBI ypOoakocucrem. [‘opoxckas ¢uopa u  ¢ayHa.
CunanTporu3auus ropofckoi ¢aynsl. bronornueckoe W X03sHUCTBEHHOE 3HAYEHHE arpO3KOCUCTEM H
ypboskocucTeM. 3aKoHOMEPHOCTH (GOPMHPOBAHHA OCHOBHBIX B3aUMOAEHCTBHH OpPraHH3MOB B
9KOCHCTEMAX.

[lepeHOC SHEPrUM W BEINECTB MEXKIYy CMEXHBIMH SKOCHCTEMAMH. YCTOHYMBOCTH OPIraHH3MOB,
HOMYJIALMAA B 9KOCHCTEM B YCIIOBHAX €CTECTBEHHBIX H aHTPOIIOICHHBIX BO3NCHCTBUH

7.5

Buocgepa — obmemnnanerapaas 000104ka 3eMJIH, I/ie CYIIECTBYET WM CYIIECTBOBAIA )KU3Hb. Y YCHHE
B.U. Bepranckoro o 6uochepe. Obnactu 6uocheps! u e cocras. XKusoe emectBo 6uocdeps! u ero
byHKIIH.

3axoHOMepHOCTH cyiiecTBoBaHus 6uocdeprl. Ocobennoctu 6uocdeps! Kak rao0abHOR 3KOCHCTEMEL,
JluHamudeckoe paBHOBecue B Owmoctepe. KpyroBopoTel BemecTB M OHOr€OXHMMHYECKHE IHKJIEBI
(yrnepopa, azota). Putmuanocts sBnenuit B Guocdepe.

3onansHoCcTh Ouochepsl. [lonstrne o 6mome. OCHOBHBIE OHOMBI CYINH: TYHIpa, XBOMHBIE J€ca,
CMEIIaHHBIE M [MUPOKONMMCTBEHHBIE Jieca, CTENH, CaBaHHBL, IMYCTHIHM, TPOIHWYECKHE Jieca,
BBICOKOTOpbiA. KitMMaT, pacTHTENbHBIN W XKUBOTHEIM MHpP OMOMOB CYIIIH.

CrpykTypa B QyHKIIHS XHUBBIX CHCTEM, OLIEHKA HX PECYPCHOTO MOTEHIMaNa ¥ OHocepHBIX (QyHKITHIT

7.6

DKONOTAYECKHe KPU3HChl M HX NpHYUHBL BosaelictBue denoBeka Ha Omocdepy. 3arpssHeHHe
BO3MymHOM cpemnsl. OxpaHa Bo3myxa. 3arps3HeHHe BOAHOH cpenasl. OxpaHa BOOHBIX PECYPCOB.
Paspymense mousbl. Oxpana NOYBEHHBEIX pecypcoB. Mi3MeHeHue KIumMara.

AHTpOIIOTEHHOE BO3/eHiCTBHE HA DPACTHTENbHBIA M KHMBOTHBIH Mup. OxpaHa pacTHTEILHOTO H
KHBOTHOr0 Mupa. OCHOBHBIE NPHHIMIEI OXpaHH! mpupozasl. Kpacuele xuuru. Ocobo oxpaHseMble
npupoansle Teppuropun (OOIIT). boranuyeckue canbl ¥ 300JI0rHYECKHAE TAPKH.

OCHOBHBIE IIPHHIMENEl YCTOMYMBOTO Pa3BUTUSA 4YeEJOBEYECTBA M INpHPOABl. PanmonanibHOoe
IIPAPOJIOIIONL30BAHHE M COXpaHeHHe OHOJIOTHYeCKOTo pasHooOpasus 3eMin




YYEBHO-METOJIUYECKOE OBECIIEHEHHUE OBPA30OBATEJ/IbHOI'O
IPOIIECCA

OBA3ATEJBLHBIE YYEBHBIE MATEPHUAJIBI VIS YUHEHUKA

* Brosornsa. Buonorngeckue cucreMsl ¥ mponeccsr; 10 knace. yrnybnernoe o0yuenne
Tepemos A.B., ITetpocoa P.A. O61iecTBo ¢ orpanu4eHHoN 0TBeTCTBeHHOCTEIO «OL]
MHEMO3HWHA»

» Brosnorus. Bronornueckue cucremsl 1 poneccsl; 10 knace. yrinybnenHoe o0yueHue.
Tepemos A.B., ITetpocoa P.A. O6mecTBo ¢ orpaHHdeHHON 0TBeTCTBeHHOCTBIO «MOL]
MHEMO3WHA »

Buonorus, 10 knace/ Aradonosa U.b., Cusormnasos B. 1., ObmecTBo ¢ orpaHHYeHHOH
orBercTBeHHOCTBIO "JIpoda"; Akmmoneproe obectso "Usnarensctro "[Ipocsemenue”

METOJAUYECKUE MATEPHUAJIBI JIJIA YYUTEJA
https://rosuchebnik.ru/metodicheskaja-pomosch/materialy/predmet-biologiya_type-
metodicheskoe-posobie/

IIU®POBBIE OBPA30OBATEJILHBIE PECYPCBHI U PECYPCHI CETH
HUHTEPHET

https://biology.ru/textbook/content.html

http://school-collection.edu.ru/

http://shool-

sakony.ucoz.ru/index/ehlektronnye obrazovatelnye_resursy seti_internetehlektronnye_obra
zovatelnye resursy seti_internet/0-145
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