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MOSACHUTEJIBHASA 3AIINCKA

[TporpamMma mo yueOHomy mpenmery "buonorus" (manmee - Ouosorusi) Ha
YpOBHE cpemHero obmero obpazoBaHus pa3zpaboraHa Ha ocHOoBe dDemepasbHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «0O6 obOpazoBanuu B Poccuiickoit deneparumny,
dI'OC COO, Konnenuuu mnpenojaBaHusi ydeOHoro mnpeamera «buosiorus» u
OCHOBHBIX MOJIO’KEHUH (eaepanbHOi pabouei mporpaMMbl BOCITUTAHMS.

VYueOunbiii npeamer «buonorus» yrmyonéaHoro ypoBHst uzyueHus (10-11
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB IMpeAMETHOM o0iactu «EcTtecTBeHHO-
HayuyHele TpeameTel». CornacHo mnonoxeHusmM OI'OC COO npodunbHbIe
y4eOHbIE NPEIMEThI, U3ydyaeMble Ha YriayOJEHHOM YPOBHE, SIBISIOTCS CIIOCOOOM
mupdepeHnmanmm  00ydeHUsT HA YPOBHE cpeaHero oOmero oOpa3oBaHHS W
IpU3BaHbl OOECHEUUTh MPEEMCTBEHHOCTh MEXAY OCHOBHBIM OOIIMM, CpEIHUM
001IMM, cpeTHUM TIPOo(ecCHOHAIBFHBIM U BBICIIMM 00pa3oBaHueM. B To ke Bpems
KOKIbIM M3 3THUX Y4eOHBIX MPEAMETOB [OJDKEH OBITh OPHEHTHPOBAH Ha
IPUOPUTETHOE pEIIeHHE O00Pa30BATENbHBIX, BOCIUTATENIBHBIX U Pa3BUBAIOIINX
3aja4, CBA3aHHBIX C MpodopueHTanrell oO0ydaloluXxcss U CTUMYJIUPOBAHUEM
UHTEpeca K KOHKPETHOW 00JIaCTH HAy4YHOTO 3HAHHS, CBA3aHHOTO C OMOJOTHEH,
MEJUIMHOM, 9KOJIOTUEH, TICUXO0JIOTHEH, CIIOPTOM MJIIM BOCHHBIM JIEJIOM.

[Iporpamma mo yueOHoMy mnpenmery "buonorusa" maér mpeacrtaBieHHe O
HeNnu U 3ajadax u3ydeHust ydeOHoro mpeamera «buonorus» Ha yriayOnéHHOM
YpOBHE, OnpeesseT 00s3aTenbHoe (HHBAPHAHTHOE) MIPEAMETHOE COIEpKaHUe, €ro
CTPYKTYpUPOBaHME 1O pa3fenaM W TeMaMm, paclpeleieHre Mo Kiaccam,
PEKOMEHJIyeT TOCIIeIOBATEIbHOCTh M3YyUYEHHs] Yy4eOHOTO Marepuana c Y4ETOM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKM Yy4yeOHOro mpolecca,
BO3PACTHBIX OCOOEHHOCTEH oOydaromuxcs. B mporpamme mno Ouonoruu
peain30BaH MNPUHIUI MPEEMCTBEHHOCTH C HM3yYe€HUEM OHOJIOTMU Ha YPOBHE
OCHOBHOro  oOmiero oOpa3oBaHus, Ojarojapss 4emMy MpocMaTpuBaercs
HAIpaBJICHHOCTh HA  MOCIEAYIOIIEee pa3BUTHE  OMOJOTMYECKHX  3HAHUM,
OpUEHTHUPOBAHHBIX Ha (POPMUPOBAHHE ECTECTBEHHO-HAYYHOI'O MHUPOBO33PEHUS,
HKOJIOTUYECKOTO MBILIUICHUS, MPEICTaBICHUN O 3I0pOBOM o00pas3e >KHU3HH, Ha
BOCMTUTAaHWE OEpeHOTO OTHOIICHHUS K OKPYXKAIIIeH NTpUpoAHOoi cpeme. B
nporpaMme Mo OMOJOTMM TaKXXe IMOKa3aHbl BO3MOXHOCTH Y4Y€OHOro NpeIMeTa
«buonorusi» B peanuzamuu  TpedoBanniit DPI'OC COO Kk MIaHHUPYEMbIM
JUYHOCTHBIM, METAlpeAMETHBIM M TPEAMETHBIM pe3yJbTaTaM OOydeHUS U B
(GOopMUPOBAaHUN OCHOBHBIX BHJIOB y4€OHO-NO3HABATEIBbHON  JESITENBbHOCTU
oOyyJaroumxcsi Mo OCBOEHHUIO COJAEpKaHWd OMOJIOrMYEecKOro oOpa3oBaHUs Ha
YPOBHE CpeAHEro 00IIero 0opa3zoBaHus.

VYuebnsiii npenmer «buosorus» Ha ypoBHE cpelHero oOiiero oopazoBaHus
3aBepuiaeT Ouojoruueckoe oOpa3oBaHME B IIKOJE M OPUEHTUPOBAH Ha



pacimmpeHre U yriayOJjeHue 3HaHHM OOydJaromMxcs O >KMBOM HPUPOJIE, OCHOBAX
MOJICKYJISIPHOM M KJIETOYHOW OWOJIOTUH, SMOPUOJIOTUH U OUOJNIOTMH Pa3BUTHS,
TeHETUKH, CEJICKIIUU, OMOTEXHOJIOTUH, 3BOJTIOIMOHHOTO YUYEHHUS U SKOJIOTHH.

N3yuyenne yudebHOro mnpeamera «buonorus» Ha yriyOJIEHHOM YpOBHE
OpUEHTHUPOBAHO Ha IOATOTOBKY OOYYarOIIMXCS K IMOCIEAYIOIIEMY MOJYyYEHUIO
Omonmornyeckoro  oOpa3oBaHMS B By3aX W OpPraHU3ANMSIX  CPEIHETO
npodeccuonansHoro oopazoBanusi. OCHOBY €ro COAEpX aHHUs COCTABISAET CUCTEMA
OMOJIOTMYECKUX  3HAHWW, TMIOJIYyYEHHbIX MpU HU3YYEHUM  OOydarolMMUCs
COOTBETCTBYIOIIUX CHCTEMAaTHYECKHX pa3/ieloB OMOJIOIMH HAa YPOBHE OCHOBHOIO
obmiero o6pazoBanusi, B 10—11 kimaccax »TH 3HaHMS TOJy4YarOT pa3BUTHE. Tak,
paciMpeHbl U yriayOieHbl OWOJIOTWYECKHME 3HAHHMS O PACTEHUSX, >KUBOTHBIX,
rpubax, OakTepusax, OpraHu3Me dYeJlOoBeKa, OOIIMX 3aKOHOMEPHOCTSX KHU3HH,
JIOTIOJIHUTEIBHO BKJIFOUEHBI OMOJIOTMYECKUE CBEICHUS TPUKIIAJHOTO U TOMCKOBOTO
XapakTepa, KOTOpble MOXHO HCIOJIb30BaTh KaK OPUEHTHUPHI Ul MOCIETYIOIIEro
BbIOOpa mpodeccun. Bo3MokHa Takke HMHTErpanus OHWOJIOTMYECKUX 3HAHUU C
COOTBETCTBYIOIIMMHU 3HAHHUSIMH, MOJTYYCHHBIMH OOYYAIOIIMMHUCA TPH U3YYECHUU
(bu3MKHN, XUMHUH, Teorpauu 1 MaTeMaTUKH.

Ctpyktrypa mporpamMmbl 1o ydeOHoMy mpeamery "buonorusa" oTpaxkaet
CUCTEMHO-YPOBHEBBI W JBOJIIOLMOHHBIA NOAXOAbl K H3YYEHHIO OHOJIOTHH.
CornacHo UM, U3y4alOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIC JJIS1 AKUBBIX
CUCTEM Pa3HOTr0 YPOBHS OpPraHU3alliU, SBOJIIOIIMA OPTaHUYECKOTo0 MUpa Ha 3emiie,
COXpaHEHHs Ouojoruyeckoro paszHooOpasus miaHersl. Tak, B 10 knacce
U3y4aloTCsl OCHOBBI MOJIEKYJSIPHOM M KJIETOYHOM OMOJIOrMHM, SMOPHUOJIOTMM U
OMONOTMM Pa3BUTHUS, TEHETUKU M CEJEKUUH, OMOTEXHOJOTMU U CHUHTETHYECKON
OWONOTHY, aAKTyaIM3UPYIOTCS 3HAHWS OOydJalomUXCcs MO0 OOTaHWKE, 300JI0THH,
aHatomMuu, (usuonsoruu uenoBeka. B 11 kmacce wu3y4aroTcsi 3BOJIOLMOHHOE
y4€HHUE, OCHOBBI SKOJIOTHH U yueHue o ouocgepe.

VY4eOHblii npeamer  «buonorus»  mpu3zBaH  00ECIEUUTb  OCBOEHUE
o0y4aromuMucs OMOJIOTMUECKUX TEOpUN U 3aKOHOB, UACH, TPUHILIUIIOB U MIPaBUII,
JIEXKaAIMX B OCHOBE COBPEMEHHON €CTECTBEHHO-HAYYHON KapTUHBI MUPA, 3HAHUH O
CTPOCHHH, MHOTOOOpa3suu M OCOOEHHOCTAX KJIETKH, OpraHu3Ma, MOIYJISAINH,
OMOLIEHO3a, SKOCUCTEMBI, O BBIIAIOIINXCS HAYYHBIX JOCTHKEHMSIX, COBPEMEHHBIX
UCCIIEJOBAHMSIX B OMOJIOTUH, IPUKIIAIHBIX aCIIEKTaxX OMOJIOTMYECKUX 3HaHUM. [l
pa3BUTUSL M TOJJCpXKaHUS HHTEpeca oOyyaroumxcs K OWOIOrMH Hapsagy co
3HAYUTENbHBIM 00BEMOM TEOPETUUECKOTO0 MaTepHalia B COACPKAHUH MPOTPaMMBbI
1o OMOJIOrMM MPESYCMOTPEHO 3HAKOMCTBO C MCTOPHUEI CTAaHOBJEHUS U Pa3BUTHSA
TOM WM MHOW 00sacTH OWOJIOTMH, BKJIAJOM OTEUYECTBEHHBIX U 3apyOEKHBIX
YUEHBIX B PELLICHUE BAXKHEUIINX OMOJIOTHYECKUX U IKOJIOTUYECKUX MTPOOIIEM.



Lenb n3yuenus yueOHnoro npeamera «buonorusi» Ha yriyOnéHHOM YpOBHE —
OBJIaJicHUEe  OOy4YaIoIUMUCS 3HAHUAMH O  CTPYKTYPHO-(QYHKIIMOHAJIHHOU
OpraHM3allMi JKUBBIX CHCTEM pa3HOTO paHra W NOpUOOpEeTEeHHuE YMEHUU
UCITOJIb30BaTh 3T 3HaHMA B (POPMHPOBAHUU HMHTEpeca K ONpene’aEHHON 00iacTu
npodecCUOHANBPHON JeSTeNbHOCTH, CBSI3aHHOW C OWOJIOTHEH, WM K BBIOOpY
y4eOHOTO 3aBEACHUS IS MTPOIOJDKEHUSI OMOJIOTHIECKOTO 00Opa30BaHMUS.

Jloctmxenne 1enu u3ydeHus ydeOHoro mpenmera «buonorus» Ha
yrIIyOnEéHHOM YpOBHE 00ECTIEUMBACTCS PEIICHUEM CIIEAYIOIINX 3a/1a4:

OCBOCHHME OOYYaIOIIMMUCS CHUCTEMbI OMOJIOTUYECKUX 3HAHUI: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSAX, KOHLEHIHIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
IpaBHUJIaX, COCTABIISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KapTHUHY MHUPa; O
CTPOCHHH, MHOTOOOpa3sMM M OCOOCHHOCTSAX OWOJIOTUYECKUX CHUCTEM (KJIETKa,
OpraHu3M, HOIYJSIMs, BUJI, OnoreoneHo3, 6uochepa); o BHLAAIOMMXCS OTKPBITUAX
¥ COBPEMEHHBIX UCCIIEJIOBAHUSAX B OMOJIOTHY;

O3HAaKOMJICHHE OO0YyYaroluMxcsa C METOAaMM MO3HAHHUS >KUBON NPUPOIbL:
UCCIIEIOBATEIbCKUMU ~ METOJaMU  OMOJIOTUYECKUMX HAyK (MOJIEKYJISIpHOM U
KJIETOYHOW OHOJOTHH, SMOPHUOJIOTMM W OWOJOTHHM pa3BUTHSA, TE€HETUKU U
CeNIeKLIMM, OWOTEXHOJIOTMH W CHUHTETUYEeCKOH OHOJOruM, MaJeOHTOJIOTHH,
OKOJIOTHH);  METOJaMH  CaMOCTOSITEIbHOTO  TMPOBENEHHUS  OMOJOTHYECKUX
ucclenoBaHMii B Jabopatopur W B mpuponae (HaONIOIEeHHWE, W3MEpeHHUe,
HKCIIEPUMEHT, MOJICTTMPOBAHHE);

OBNaJicHHe OOy4YaloMMMHUCA YMEHHMAMHU: CaMOCTOSITEIbHO  HAaXOAWTh,
aHAJTM3UPOBaTh U HCIOJb30BATh OMOJOTHYECKYI0 WH(GOpPMAIHMIO; MOJIb30BAThCA
OMOJIOTUYECKON TEPMUHOJIOTHEH M CHMBOJIMKOH; YCTaHABIMBATH CBS3b MEXIY
pa3BUTHEM OHOJOTUM U COLMAIBHO-3KOHOMMYECKHUMU U  SKOJOTHYECKHUMHU
npobiieMaMy 4YeJOBEYECTBA; OLIEHWBATH IOCJEICTBUS CBOEH ACSITENBHOCTH IO
OTHOILIEHHUIO K OKpY)KaloLel NPUpPOIHON cpene, COOCTBEHHOMY 370pPOBBIO U
3I0POBBIO  OKPY)KAIOIIUX JIoJel; OOOCHOBBIBATH M  COONIIOJATH  MEPBI
npo(UIaKTUKA UHPEKIIMOHHBIX 3a00JIeBaHUM, MpaBuia MOBEACHUS B MPUPOJIE U
oOecrnieueHnst 6€30MaCHOCTH COOCTBEHHOM KU3HEACSITENbHOCTH B UpE3BbIYaliHBIX
CUTyallMsiX TMPUPOJHOTO U TEXHOTCHHOTO XapakTepa, XapaKTepu30BaTh
COBpPEMEHHbIE HayYHbIE OTKPBITUS B 00J1aCTH OUOJIOTHY;

pa3BuTHE y 00YUYaIOUIMXCS UHTEIJIEKTYAIbHBIX U TBOPYECKHX CIIOCOOHOCTEMH
B IPOIECCE 3HAKOMCTBA C BBIJAIONIMMHCS OTKPBITUSMA U COBPEMEHHBIMU
UCCIICIOBAaHUSIMH B OWOJIOTHH, pEHIAeMBIMH €10 MpobiieMaMu, METOJ0JIOTHEN
OMOJIOTUYECKOTO UCCIIEI0BAHMS, HpOBEICHUS AKCIEPUMEHTATILHBIX
UCCIIEIOBAaHUM, pelIeHns OMOJIOTUYECKHX 3a/1a4, MOJIEIUPOBAHUS OMOIOTHYECKUX
00BEKTOB U MPOLIECCOB;



BOCIHUTAHUE y 00YyYaIOMMXCsl [IEHHOCTHOTO OTHOIICHUS K XUBOM MPHUPOJE B
LIEJIOM U K OTJEIbHBIM €€ 00bEeKTaM U SBJICHUAM; (DOPMHUPOBAHHE IKOJIOTUIYECKOM,
TeHETUYECKOM TPaMOTHOCTH, OOIIEeHd KyJIbTYphl TMOBEACHHS B MPHUPOJE;
MHTErPallMi €CTECTBEHHO-HAYYHbIX 3HAHUN;

npuoOpeTeHrue  OOyYarOMIMMHUCS  KOMIIETEHTHOCTH B PAIlMOHAILHOM
IPUPOJIOTIONB30BAaHUM (COOMIOZCHHE MpaBWJI MOBEICHUS B MPUPOJE, OXpaHbI
BUJIOB, SKOCUCTEM, OMoc(eprl), COXpaHEHUU COOCTBEHHOTO 3/10POBbSI U 3/I0POBbS
OKpyXarolux Jiojaer  (cobmoaeHus wMep npoduiakTUKH — 3a00JIEBaHUM,
obOecrieueHre OE€30MAaCHOCTH >KU3HEACSTENIbHOCTH B YPE3BBIYAMHBIX CHUTYaLUSIX
OPUPOAHOTO M  TEXHOIEHHOIO0  XapakTepa) Ha OCHOBE HCIOJIb30BaHUSA
OMOJIOTMYECKUX 3HAHUN M YMEHUI B MOBCETHEBHOM KU3HU;

CO3JaHHME  YCIOBUM I  OCO3HAHHOTO  BBIOOpa  OOYYarOIIMMHCS
WHIUBUTyAJIbHON o0pa3oBarenbHOI TPaeKTOPUH, CIoCcOOCTBYIOLIEH
nocyienyonemMy npo(ecCHOHaTIbHOMY CaMOOINPEIEICHUI0, B COOTBETCTBUHM C
WH/IMBHUAYaJIbHBIMU HHTEPECAMH U TOTPEOHOCTIMU PETHOHA.

OO1ee 4nMca0 4yacoB, OTBEICHHBIX HA M3y4YeHHE OMOJIOTHH Ha YIiayOJIeHHOM
ypOBHE cpemHero obmiero oopa3zoBanus, coctaBisieT 204 gaca: B 10 kmacce — 102
yaca (3 yaca B Heaemo), B 11 kimacce — 102 gaca (3 yaca B HeZeo).

OT60p opraHuzanMoHHBIX (HOPM, METOJIOB U CPEACTB OOy4eHHUs OUOJOTHH
OCYIIECTBIISIETCS ¢ Y4E€TOM CHEIU(PUKUA €ro COACpKaHUS U HAIpPaBICHHOCTH Ha
NpOAODKEHHE OMOJIOTMUeCKOro 00pa3oBaHMA B OpraHU3alUsAX  CPEIHEro
pO(EeCCHOHAILHOTO U BBICHIEr0 00pa30BaHuUs.

O0s13aTeIBbHBIM YCIIOBUEM MPU O0YYEHUN OHMOJIOTUU Ha YyIiayOJIEHHOM YpOBHE
SBJIIETCSl TIPOBEJICHUE JTAa0OpPATOPHBIX M MpakTUdyeckux padot. Takxke ydactue
00y4Jaromuxcsi B BBIOJHEHUU MPOEKTHBIX M y4eOHO-HCCIENOBATENIbCKUX PadoT,
TEMaTHUKa KOTOPBIX ONPENENSIeTCs y4YUTeJIeM Ha OCHOBE  HMEIOLIUXCS
MaTepHaIbHO-TEXHUUYECKUX PECYPCOB U MECTHBIX MPUPOHBIX YCIOBUH.



COJEPXXAHME OBYUEHUA
10 KJTACC

Copnep:xaHue IporpaMMbl, BBIJICICHHOE KVYPCUBOM, HE BXOIUT B MPOBEPKY
rocyjaapcTBeHHou utorooi arrecranuu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHas Ouosiorusi — KoOMIUIeKcHasi Hayka. Kpartkas uctopusi pa3BUTHS
Owonornu.  buonormdyeckue HAyKM M HM3ydyaeMble  MMH  TPOOJIEMBI.
OyHIaMEHTAIbHbIE, NPUKIAJAHBIE W TOUCKOBBIC HAYYHbIE HWCCIEHOBAHUS B
OHOJIOTHUH.

3HadeHure OMOJOrMK B (POPMUPOBAHMU COBPEMEHHOMN €CTECTBEHHO-HAYyUYHOU
kaptuHbl Mupa. [Ipodeccun, cBszanHbie ¢ OWosorHei. 3HauyeHUE OWOJIOTHH B
MPAKTUYECKOM JEATEIBHOCTH 4YEJIOBEKA: MEIUIIMHE, CEIbCKOM XO3SIMCTBE,
MIPOMBIIIJIEHHOCTH, OXPAaHE IPUPOBI.

JdeMoHcTpauuu

[Toptpetsl: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. JlapBuH,
V. I'apgen, I'. Mengens, B. 1. Bepnanckui, U. I1. I1aBnos, 1. 1. Meunukos, H.
W. BaBuios, H. B. Tumodees-Pecosckuii, J[x. Yorcon, @. Kpux, /I. K. benses.

Tabmuubl U cxembl: «CBsI3b OMOJIOTMHM C JPYrUMU Haykamuy, «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7KuBble cuCTEeMbI U UX U3YYeHHUE

JKuBble cuctemMbl Kak mpenMer u3ydeHusi Ouosnoruu. CBONCTBA KUBBIX
CHCTEM: €IMHCTBO XHMHUYECKOIO COCTaBa, MJUCKPETHOCTb M UEJIOCTHOCT,
CJIOKHOCTh M YIOPSAOYEHHOCTb CTPYKTYpPbl, OTKPBITOCTh, CaMOOpPraHHU3aLHsl,
CaMOBOCIIPOU3BEICHUE, Pa3Ipa)KUMOCTh, U3BMEHUUBOCTb, POCT U Pa3BUTHE.

YPpOBHH OpraHu3aluy JKUBBIX CHCTEM: MOJIEKYJIAPHBIA, KIJIETOYHBIN,
TKAHEBBIH, OPTaHU3MECHHBIN, MOIYJISILIMOHHO-BUIOBOM, 9KOCHUCTEMHBIM
(Ouoreonienotuueckuii), oO6mochepusiid. Ilpomeccrel, mpoucxoismue B KUBBIX
cucteMax. OCHOBHbIE MpPHU3HAKU >XUBOro. Ku3Hb Kak (hopma CyIIeCTBOBAaHUSA
Marepun. Hayku, n3yyaromme >KMBbIE€ CUCTEMBI HAa PA3HBIX YPOBHSIX OpraHU3alUu.

N3ydenue xuBbIX cuUcTeM. Metoasl Ouonornyeckoil Hayku. Habmionenue,
U3MEpPEHUE, SKCIIEPUMEHT, CUCTEMAaTU3alsl, MeTaaHanu3. [loHaTue o 3aBUCUMON U
He3aBUCUMOM IiepeMeHHOU. IlnaHupoBanue skcnepumenra. [loctaHoBka u
npoBepka rumnote3. HyneBas runoresa. [loHsiTue BHIOOPKU U €€ TOCTOBEPHOCTb.
Pa3bpoc B Ouonormyeckux JaHHbIX. OlEHKa JOCTOBEPHOCTH MOJYYEHHBIX
pe3ynbTaToB. [IpyUuMHBI WCKaXX€HUsT PE3yJbTAaTOB JKcrepuMeHTta. llonartue
CTaTUCTUYECKOIO TECTA.

JdeMoHcTpauuu



Tabmupt u cxembl: «OCHOBHBIE TpPHU3HAKH >KU3HW», «buonorumueckue
cucteMbl», «CBOHCTBa KWUBOM MaTepun», «YPOBHU OpPraHU3ALMH KABOU
npupoas», «CTpoeHHe KUBOTHOM KIETKM», «TKaHU JKUBOTHBIX», «CHCTEMBI
OpraHOB 4YeJOBeuecKoro opranusmay, «buoreonenos», «buocdepay, «Metoabl
W3YUYEHHUS )KUBOM MTPUPOJIBI».

O6opynoBanue:  jmabopatopHoe  oOOpyJOBaHWE  JJII  TMPOBEACHHS
HaOII0IeHU, U3MEPEHUH, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30oBaHuWE pPa3IMYHBIX METOAOB IIPH
W3YUYEHHUH JKUBBIX CUCTEM.

Tema 3. BuoJsiorust KJIeTKH

Knetka — CTpyKTypHO-QYHKIMOHANbHAS enuWHUIA KUBoro. Kcropus
otkpbITHs Ki1eTku. PaboTsl P. I'yka, A. JleBenryka. Knerounas teopus (T. LlIBans,
M. Hlnetinen, P. BupxoB). OCHOBHBIE MOJIOKEHUS COBPEMEHHOW KJIETOYHOM
TEOPUHU.

Mertoapl  MOJIGKYJISAPHOM ¥ KJIETOYHOM  OWMOJOTHMH:  MHUKPOCKOIIHSA,
xpomatorpadusi, 37meKTpodope3, METOJ MEUEHBIX aToMOB, AU(GEepeHIInaTHLHOE
neHTpudyrupoBanue, KyJIbTUBUPOBAHUE KIETOK. M3yuenue ¢hurcuposanmvix
K1emoK. DIEKTpOHHasi MUKpockonus. Kongoxanvuas muxpockonus. Bumanvhoe
(npudicuznenHoe) uzyyerue Kiemox.

JdemoHcTpanumn

[Toptpetsr: P. I'yk, A. Jleenryk, T. IlIsann, M. lllneiinen, P. Bupxos, K. M.
bap.

Tabnuupbl u cxembl: «CBETOBOM MHUKPOCKOM», «JIEKTPOHHBI MUKPOCKOID,
«HMcTopus pa3zBUTHS METOLOB MUKPOCKOTIUI.

O0opynoBaHue: CBETOBOM MMKpPOCKOI, MHKpPOIpenapaTbl pPacTUTENIbHBIX,
KUBOTHBIX U OaKTEpUATIbHBIX KIETOK.

IIpakTnueckass padora «/3ydeHue METOAOB KJIETOYHOM OHUOJIOTUH
(xpomartorpadus, anekrpodopes, auddepeHmanbHoe IEeHTPUdYrupoBaHue,
[TLP)».

Tema 4. XumMmuueckasi OpraHu3anus KJIEeTKH

XHWMUYECKUM COCTaB KIETKU. Makpo-, MUKpPO- U YJIbTPAMUKPOIJIEMEHTBHI.
Boma m e€ posb kKak pacTBOPUTEINS, PEAreHTa, y4acTUe B CTPYKTYPUPOBAHHU
KJIETKH, TEIUIOpEryisinuu. MuHepaabHble BELIECTBAa KJIETKU, MX OHOJOrMyeckas
poJib. POJIb KATHOHOB M AHWOHOB B KJIETKE.

Oprannueckne BelleCTBAa KIETKH. buosornueckue mnoauMepsl. benkwu.
AMMHOKHCIOTHBIN cocTaB 0enkoB. CTpykTyphl OenkoBoil MoJekynbl. [lepBuunas
CTpyKTypa Oenka, NHenTHAHas CBsA3b. BTOpUYHAs, TpeTH4YHas, 4YeTBEPTUYHAA
cTtpyktypbl. Jlenarypamusi. CpoiictBa OenkoB. Krnaccudukamuss Oenkos.
buonoruueckue pynkunm 6enkoB. [lpuonsi.



YraeBoasl. MoHOCaxapu/ibl, AUCaXapybl, OJIUTOCAXapUIbl U MOTUCAXAPUIbI.
OO0mwmii TIaH CTPOCHHS W (PUBUKO-XUMHUYECKHE CBOWCTBA  YTJIEBOJIOB.
buonornueckue GpyHKIIUN yriIeBOIOB.

Jluniunpl. M'mapodunbsHO-THApOdOOHBIE CBOMCTBa. Kitaccudukanys TUnuaoB.
Tpurnuuepunbl, QGocPoiunubl, BOCKH, CTepouabl. buonorudeckue ¢GyHKIUUA
munuaoB. OO1Me CBONCTBAa OMOJIOTHYECKUX MEMOpaH — TEKy4eCTh, CIIOCOOHOCTH K
CaMO3aMbIKaHUIO, MTOTYIPOHUIIAEMOCTb.

Hykneunossie kucnotel. JJHK u PHK. CTpoeHue HYKIEHMHOBBIX KHUCIOT.
Hyxneotunpl. Ilpunnun kommiementapHoctu. [IpaBuno UYapradda. Crpykrypa
JAHK — nBoiinas cniupans. Mectonaxoxaenue u ouosorundeckue ¢pynknuu JJHK.
Buner PHK. ®ynkuuu PHK B knetke.

Crpoenne Mmosekyinbl AT®. Makposprudyeckue cBsi3u B MoJekyne ATO.
buonornueckue gpynknun ATD. BoccTaHOBIEHHBIE TEPEHOCUUKH, UX (QYHKIIUU B
kietrke. [pyeue mykneozuompugocgpamer (HT®). CexBenupoBanue JIHK.
Memoowvl cenomuxu, mpancKpunmoMuKky, NPOMeoMUKU.

CtpykTypHas OuoOJIOTHS: OMOXUMUYECKHE W OMO(PU3NYECKHE HCCIEAOBAHUS
cocTaBa W TIPOCTPAHCTBEHHOW CTPYKTYpHl OWOMOJeKyn. Mooenuposarnue
CMPYKmMypsl U QYHKYULl OUOMOIEKYN U UX Komniekcos. Komnviomepuwiii Ouzatin u
Opeanuyeckull cunmes OUOMONEKY U UX HENPUPOOHBIX AHATO0208.

JdemoHcTpanumn

[Toptpersr: JI. Ilomunr, k. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankiun,
®. Conrep, C. [Ipy3unep.

Huarpammel:  «PacrpeneneHne XUMHUYECKUX JJIEMEHTOB B HEXKHUBOM
npupoze», «PacrnpeneneHne XuMUIECKUX 3JIEMEHTOB B dKUBOU MPUPOAEY.

Tabmuubr n cxembl: «llepuognyeckass TabiauIla XHMHUYECKUX JIIEMEHTOBY,
«CTpoeHue MOJIEKYJbl BOJbI», «BelllecTBa B cocTaBe OpraHu3mMoBy», «CTpoeHue
MOJIEKYJIbl  Oenkay, «CTpyKTypbl O€IKOBOM MOJIEKYJb», «CTpoeHuEe MOJEKYI
yrieBoaoB», «CTpoeHne MoJIeKyn JUnuaoBy», «HyKIenHOBbIE KHUCIOTBI»,
«Ctpoenne Monekyibl ATOy.

O6opynoBaHue: XMMHUYECKasi TOCy1a M 000pyI0BaHHE.

JlabopaTtopnasi pabora «O0HapyxeHHE OCITKOB ¢ TOMOIIBIO KaYeCTBEHHBIX
peaKkuuii».

JlabopaTtopnass  padora  «lccimemoBaHWe — HYKIEHMHOBBIX — KHCIIOT,
BBIJICJIEHHBIX U3 KJIETOK Pa3JIUYHBIX OPTaHU3MOB.

Tema S. CTpoenue u QyHKUMHU KICTKH

Tumbel KIETOK: JyKapuoTHYecKas U Ipokapuotuyeckas. CTpykTypHO-
(GbyHKUIHMOHAJIBHBIE 00pa30BaHUs KIETKH.



CtpoeHre MpOKapuOTHIECKOM KIeTKH. KiieTouHas cTeHKa OakTepuii u apxei.
Oco0eHHOCTH CTpPOEHUs TeTepOTPOPHON U aBTOTPOGHOM MPOKAPHUOTUUECKHUX
KJIETOK. MeCTO U poJib MPOKapUOT B OMOLIEHO3aX.

Crpoenue U (GyHKUIMOHUPOBaHUE AYKapUOTUYECKOU KJIETKU.
[lnazmatuueckass wmemOpana (masmanemma). CTpykTypa IJ1a3MaTHYeCKOU
MeMOpaHbl. TpaHCHOPT BELIECTB yepe3 IMIa3MaTHUEeCKyl0 MeMOpaHy: MacCHUBHBIN
(mupdy3us, obneru€éunas aud¢ys3us), aKTUBHBINA (IMEPBUUYHBIA U BTOPUUYHBIN
akTUBHBIK TpaHcropT). llomynponuniaemocts MeMmOpanbl. PabGorta Hatpuii-
KaJIMEBOI'0 Hacoca. DHJOIMTO3: MUHOLMTO3, (parouuto3. Dk3o1uTo3. Kinerounas
creHka. CTpykTypa U PyHKIIMU KJIETOYHON CTEHKU pacTeHHil, rpruOoB.

[Huronnasma. [urozomns. [utockener. [IBuxkenune uurorniaasmbl. OpraHou bl
kiaeTkd. OpHoMeMOpaHHBIE OpPraHOWIBl KIETKHU: SHAOIMJIa3MaTH4ecKas CeTb
(BIIC), anmapar T'onbaxu, JIM30COMBI, UX CTpoeHHe M (pyHKIMU. B3auMocBsa3b
OJIHOMEMOpaHHBIX OPraHouJOB KiIeTKu. CTpoeHue rpaHysipHOTO PETUKYIyMa.
Mexanuszm nanpasnenus oeaxog ¢ IIIC. Cunte3 pacTBOpUMBIX OenkoB. CuHTE3
KJIETOYHBIX ~ MeMOpaH. [mankuil  (arpaHyfsipHBIA)  DHIOIUIaA3MAaTHYECKUN
petuxkynym. CekperopHast QpyHkius anmapata ['onbmxu. Moougurkayus denxos 6
annapame [ onvoxcu. Copmuposka oenxoe 6 annapame [onvoxcu. Tpancnopt
BEIECTB B KJIeTKe. Bakyosu pactutenbHbIx KieTok. Kietounslit cok. Typrop.

[TosryaBTOHOMHBIE ~ OpraHOMJbl  KJIETKH:  MHUTOXOHJPHUM,  IJIACTUIBL.
IIpoucxooicoenue mumoxonoputi u naiacmud. Cumodbuoeenes (K.C. Mepeocrkosckuii,
JI. Mapeynuc). CtpoeHue u (yHKIIMM MUTOXOHIpUU M 1actui. llepBuunele,
BTOPUYHBIE M  CJOXHbBIE  IUIACTUIB  (DOTOCHMHTE3UPYIOMIMX  DYKApHOT.
X70pomiacTbl, XpOMOIUIACTHI, IEHKOIIACTHI BHICIIMX PACTEHUM.

HemeMm6pannbie opranousl kiaeTku CtpoeHue u (GyHKIUU HEeMEMOpaHHBIX
OpraHOUJIOB KJIETKH. Pu6ocombi. IIpomesxcymounvie Qunramenmul.
MukpodunaMeHTbl. Akmunosvle Mmukpoguiamenmsi. MBpIIIEYHBIE  KJIETKH.
AKmuHosble KOMNOHEeHmMbl HeMbluleynblx Kiemok. MukpoTpyoouku. Kierounbii
neHtp. CrTpoeHue © [JBUKEHHE JKTYTUKOB M PECHUYEK. MHKPOTPyOOUKH
nuTorasMel. Llentpuons. benku, accoyuuposanmvle ¢ MUKpO@UIAMEHMAMU U
muxpompyboukamu. Momopnule benxu.

Anpo. O6osouka siapa, XpOMaTHH, KapuoIia3ma, SAPBIIIKU, UX CTPOEHUE U
byHkiuu. SnepHblii OenKOBBIM MaTpukc. IIpocTpaHCTBEHHOE PaCHOJIOKEHUE
XxpomMocoM B wuHTepdasHOM sape. yxpomamun u cemepoxpomamun. benku
XpOMaTWHAa — THUCTOHBL. JluHamuxa s0epHou 00010YKu 68 Mmumose. HoepHbiil
MPAHcnopm.

Knerounsie BkiatoueHusi. CpaBHUTENbHAS XapaKTEPUCTUKA KIETOK 3YKApUOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHON).

JdemoHcTpanumn



[Toptpetsr: K.C. MepexkoBckuii, JI. Maprymnuc.

Tabmupl u cxembl: «CTpoeHHE 3YKApUOTHUYECKOM KIeTKn», «CTpoeHue
KUBOTHOM  KJIeTKW», «CTpoeHHe  pacTUTENbHOM  KiIeTku», «CTpoeHue
MUTOXOHJIPUW», «S1po», «CTpoeHHEe TPOKAPUOTUYECKOMN KIETKI.

OOopynoBaHHe: CBETOBOM MMKPOCKOI, MHKpPOIpEnapaTbl pPacTUTENbHBIX,
KUBOTHBIX KJIETOK, MUKPOIIPENapaThl OaKTepUaIbHBIX KIETOK.

JlabopatopHass padora «lI3yueHue CTpPOEHHsSI KIETOK pa3IMYHBIX
OpPraHHU3MOB.

IIpakTueckasi padora «/3yueHrue CBOMCTB KJIETOUHONH MEMOpaHbD».

JlabopaTtopHas padora «J/ccienoBaHue Ma3MoiM3a M JEIUIa3MOJIM3a B
pPaCTUTEIBHBIX KIETKaX.

IIpakTnyeckas  padora  «l3ydyeHue  JBWIKEHUS  LUTOILUIA3Mbl B
PACTUTEIBHBIX KIETKaX».

Tema 6. O0OMeH BellecTB 1 MpeBpalleHUE IHEPTUH B KJIETKe

AcCUMUIISILIAS ¥ TUCCUMUIISIIIMSL — JIBE€ CTOPOHBI MeTabonu3ma. Turbel oOmMeHa
BEIECTB: aBTOTPOGHBIN W TeTepoTpOodHBIA. YdUacThe KHUCIOpPOJa B OOMEHHBIX
mporeccax. JHepreruuyeckoe obecriedeHne kietku: mnpeBpameHue ATD B
oOMeHHBIX mpoueccax. DepMEHTATUBHBIM XapakTep pPEAKLUl KIETOYHOIO
meTtabonu3ma. DEpMEHThl, UX CTPOEHHME, CBOMCTBA M MEXaHU3M JIEHUCTBUS.
Kodepmentsl. OTinnuust pepMEHTOB OT HEOPraHMUECKUX KaTanu3aTopoB. benku-
aKTUBATOPbl M OENKU-WHTHOUTOPHI. 3aBUCHMOCTh CKOPOCTH (PEepPMEHTATUBHBIX
peakuuii OT pa3NuyYHbIX (PaKTOPOB.

ITepBuuHBIl CHHTE3 OpraHMyecKkux BemecTB B KkieTke. dorocuHTes.
AHOKCUuceHHbIll U OKCcuceHHbll omocunmes y obaxmepui. Ceemocoouparoujue
nUCMeHmbvl U NUSMEHMbl PeakyuoHHo20 yeumpa. Poiabp XJIOpomiacToB B mpoLecce
dotocunteza. CretoBas u TemMHOBas ¢daszpl. Domoovixanue, Cs., C,. u CAM-munul
@omocunmesa. IIpogykTuBHOCTh (PoTOCHHTE3a. BnusHue pa3nuyHbix (HakTOpOB
Ha CKOpPOCTh (poTOCHHTE3a. 3HAUEHUE (POTOCUHTE3A.

XeMOCHUHTE3. Pa3znooOpaszue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTpuuuupyomue OaKTepuu, Kene300aKTepun, cepoOaKTepuu, BOIAOPOIHBIC
OaxkTepuu. 3HaYCHHE XEMOCHUHTE3A.

AHa’poOHble OpraHu3Mmbl. Buabl Oposkenus. IIponykTel OpoxeHHS U UX
UCIIOJIb30BAaHUE YEJIOBEKOM. AHA’pOOHBIE MHMKPOOPraHU3Mbl Kak OOBEKTHI
OMOTEXHOJIOTHH U BO3OyaUTENH OOJIC3HEN.

AspobHbie OpPTraHHU3MBI. Oransl HYHEPTETUYECKOTO oOMeHa.
[TonroroBuTenbHbIM 3Tan. [ MHKOIN3 — OECKUCIOPOIHOE PACILEIIIEHUE TJIFOKO3BI.

buonornueckoe okuciaeHue, WK KIETOYHOE JibIxaHue. Poib MUTOXOHIpHIL B
nporueccax ouonoruueckoro okucienud. Luknnueckue peakuuu. OKUCIUTEIBHOE
bochopmupoBanue. Iuepeus membpannHo2o epaduenma npomonos. Cunmes



AT®: paboma npomonuou ATD-cunmaszwi. IlpemmyiecTBa a’poOHOTO MyTH
oOMeHa BemecTB nepes aHadpOoOHBIM. DP(HEKTUBHOCTH YHEPTETUIECKOTO OOMEHA.

JdemoHcTpanumn

[Toptpetsr: JIxk. IIpuctnu, K. A. Tumupszes, C. H. Bunorpanackuii, B. A.
Ourensrapar, I[1. Mutuemnn, I'. A. 3aBap3uH.

Tabmumpt u cxembl: «@OTOCHHTE3», «DHEpreTuuecKkuii oomen», «bruocunres
oenkay», «CtpoeHue pepMeHTa», « XeMOCHHTERY.

O6opynoBaHue: CBETOBOM MUKPOCKOI, 00OpYAOBaHME IJISI MPUTOTOBICHHUS
MIOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENApPaTOB.

JlaGoparopnass padora «l3ydeHue  KAaTaJIUTUYECKOW  aKTUBHOCTH
(dbepMeHTOB (Ha MpUMepe aMuIa3bl WM KaTajlas3bl).

JlaGopaTtopnas paGora «l3ydyeHne (¢EepMEHTATUBHOTO pAaCILEIICHUS
MIEPOKCH/IA BOJIOPO/IA B PACTUTENBHBIX U JKUBOTHBIX KIIETKAX).

JlaGopaTtopnasi padora «CpaBHeHue 1iporieccoB  (orocuHTe3a U
XEMOCHHTE3a».

JlabopaTtopHnasi pa6ora «CpaBHEHHE MPOTIECCOB OPOKECHUSI M TLIXAHUSI.

Tema 7. HacsencrBenHasi HH(popMalus ¥ peajusanus e€ B KiIeTKe

Peakunun matpuunoro cuntesa. [I[puHIMI KOMIJIEMEHTAPHOCTH B PEAKLUAX
MaTpUYHOTO CHHTe3a. Peanu3zanus HacneacTBeHHOW mHbopManuu. ['eHeTnuecKuii
KOJ, ero cBoucrBa. TpaHckpunuus — wmarpuunbii cunte3 PHK. IlpmHnmne
TPAHCKPUIIMU: KOMIUJIEMEHTAPHOCTh, AHTUNAPAILIEIbHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckot knemxe. Hexooupyrowue PHK.

Tpancasus u e€ sranbl. Yuactue TpancropTHeix PHK B Ouocunrese Genka.
VYcnoBust O6uocunre3a Oenka. KomupoBanue amuHokucior. Ponb pubocoMm B
OouocuHTe3e Oemnka.

Cospemennvie npeocmasnenus o cmpoenuu 2enog. OpraHu3alus reHoMa y
MIPOKApUOT U 3YKapHOT. Perymsinus akTUBHOCTM T€HOB y HpokapuoT. ['mnoresa
onepoHa (. XKakob, K. Mano). Moznexynsapuvie mexanuzmvl IKCNPECCUl 2eHO8 y
aykapuom. Ponv xpomamuna 6 pecynayuu pabomul 2enog. Perynsius oOMEHHbBIX
npoueccoB B kieTke. Kietounslii romeocras.

Bupycer — HekneTounbsie (HOpMBI KU3HUA U 00HUraTHbIe mapa3utsl. CTpoeHHE
MPOCTBIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaroB. JKusHeHHblll YUK
JIHK-cooeporcawux eupycos, PHK-codepocawux eupycos, o6axmepuogazos.
Obpamuas mpanckpunyus, pesepma3sa, unmezpasd.

Bupycubie 3aboneBanusi yenoBeka, KUBOTHBIX, pactenuit. CITNJ, COVID-
19, coumanbHbie U MEAUIIMHCKUAE MTPOOIIEMBI.

buoungopmamuka: unmeepayus u ananuz dorvuwiux maccusos («bigdatar)
CMpPYKmMypHuIX buonrocudeckux oanuvix. Hanomexunonoeuu 6 buonozcuu u meouyuHe.
Ipoepammupyemvre pynkyuu d6enrxos. Cnocobvl 00cmagKu 1eKapcms.



JdemoHcTpanumn

[Toptpetsr: H. K. Konbuos, /. . IBanOBCKUM.

Tabmuubr u cxemsl: «buocunre3 G6enkay, «I eHernyeckuii Koma», «Bupycsn,
«baktepuodaru.

IIpakTnueckas padora «Co31aHue MOAEIN BUPYCAy.

Tema 8. ZKu3HeHHbIN HUKJI KJICTKHU

Knetounsii 1ukn, ero mnepuoasl u perymsauus. HMutepdaza um mutos.
Oco0eHHOCTH TMpOIIecCOB, MpOTEKarMMX B uHTepdase. IloaroroBka KIeTKH K
nenenuto.  [IpecunrteTnyeckuii  (MMOCTMUTOTHYECKWN), CHUHTETUYECKHUH |
MOCTCUHTETUYECKUH (MPEMUTOTUYECKUI) IEPUOIbI UHTEP(DA3BIL.

Marpnunbsii cunre3 JIHK — perumkanms. IIpunnunser penmumkanun JIHK:
KOMIUJIEMEHTAPHOCTh,  IMOJYKOHCEPBATUBHBIM  CHHTE3, AHTUNAPAIIIEIbHOCTD.
Mexanuszm pemukanuu JIHK. Xpomocomsl. CtpoeHne xpomocom. Tenomepsl u
TeroMepaza. XPOMOCOMHBIA Ha0Op KIETKM — KapuoTHUIl. JIUTJIOWAHBIA W
rarionHblii  HaOopel XxpoMocoM. ['omonoruunsie Xxpomocombl. [lonoBeie
XPOMOCOMBL.

Henenue wimerku — wmuto3. Craauu MHTO3a M MPOUCXONAIIME B HHUX
nporeccel. Tunbel muto3a. KapuoknHes u nuToknHe3. buosiormueckoe 3HayeHue
MHUTO3A.

Perymamua mutotrdeckoro nukia kietku. [Iporpammupyemas kiieTouHas
rubesb — anomnTo3.

Knerounoe sapo, XpoMocombl, (DyHKIIMOHANbHAs TE€HOMUKA. Mexanusmuol
npoaughepayuu, ougpgpepenyuposku, cmapenus u eubenu xiemokx. «lugposas
KliemKkay» — ououngopmamuyeckue mooeiu QyHKYUOHUPOBAHUS KIeMKU.

JdemoHcTpanumn

Tabmuubr u cxembl: «KU3HEHHBIM UK KIETKW», «Murtos», «CtpoeHue
xpomocomy, «Pemmkamusa JHK».

O6opynoBaHue: CBETOBOM MUKPOCKOII, MUKpoIpenaparbl: «MuUTo3 B KJIETKax
KOPEIIKA JTYKa».

JlaGopaTopnass  pabdora  «M3ydyeHme  XpoOMOCOM  Ha  TOTOBBIX
MHKpOITpENapaTax.

JlabopaTtopuasi padora «HabmoneHre MuTO3a B KJIeTKaX KOHYMKA KOpEIIKa
JyKa (Ha TOTOBBIX MUKpOIMpEapaTax ).

Tema 9. CTpoeHue u GyHKUHMH OPraHU3MOB

buonornyeckoe paszHooOpasue OpPTraHU3MOB. OAHOKIJIETOYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOUYHBIE OPTaHU3MBI.

OcoOEHHOCTH  CTPOEHUSI U JKUZHEACSTENIbHOCTH  OJHOKIJIETOYHBIX
opraHu3MoB. bakrepuu, apxew, OJHOKJIETOYHbIE TpPUOBI, OJHOKJIETOYHBIC
BOJIOPOCIH, APYTH€ NPOTUCTHI. KOJIOHHAIBHBIE OPTAHU3MBI.



B3anmocBA3p YacTe€ll MHOIOKJIETOYHOIO OpraHu3ma. TKaHW, OpraHbl M
cucteMbl opraoB. OpranusM Kak eauHoe uenoe. ['omeocras.

Tkanu pacrenuil. Tumbl pacTUTENbHBIX TKaHeW: oOpa3oBaTenbHas,
IOKPOBHAs1, IPOBOJsAIIAs, OCHOBHAs, MexaHuueckas. OCOOEHHOCTH CTpPOEHHS,
GyHKIUN 1 pacrosioKeHHs TKaHEeH B OpraHax pacTeHUM.

TkaHu JKMBOTHBIX M YEJIOBEKA. TWIBI XKMBOTHBIX TKAHEW: JIHTEJIMAJIbHALA,
COEIMHUTENIbHAsA, MbllIeuHasi, HepBHas. OCOOEHHOCTH CTpoeHHs, (YHKIUN U
PACIIOJIOKEHUS TKAHEW B OPTaHaX KUBOTHBIX U YEJIOBEKA.

Opranbel. BereraTuBHbIE M T'€HEpaTHBHBIC OpraHbl pacTeHuil. Oprasel U
CHUCTEMBbI OPT'aHOB KUBOTHBIX U 4YesnoBeka. DyHKIIMU OPraHoB U CUCTEM OPraHOB.

Onopa Tena opranu3moB. Kapkac pacrenuii. CkeneTbl OJHOKJIECTOYHBIX U
MHOTOKJIETOYHBIX XUBOTHBIX. HapyXHblii M BHyTpeHHHI ckeneT. CTpoeHue u
THUIIbI COEIUHEHUS KOCTEH.

JIBrkeHue  opraHu3MoB.  [IBH)KEHHE  OJHOKIIETOYHBIX  OpPraHU3MOB:
amMEOOUIHOE, KIYTUKOBOE, PEeCHHYHOE. J[BM)KEHHME MHOTOKJIETOUHBIX PAaCTEHUIL:
TPONU3MBl M HACTHM. JIBM)KEHHME MHOTIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MblIlevyHas cucrema. Peduekc. CkeneTHble MBIIIIIBI U UX padoTa.

[Iutanne opranusmoB. llormomeHne BOABI, YIVIEKMCIONO rasa M
MUHEpaJIbHBIX BELIECTB pacTeHUsAMHU. [IuTaHne »)uBOTHBIX. BHyTpumnosocTHOE n
BHYTPHUKJIETOYHOE MHUILEBapeHre. [IuTaHne NO3BOHOYHBIX JKUBOTHBIX. OTaENbI
NUIIEBAPUTENBHOIO TpakTa. IlnmeBapurenbHble keneswl. llnmeBapurenbHas
CHUCTEMA YeJIOBEKa.

Jpixanue opranu3MoB. [pixanue pacteHuid. [{pixanue sxuBoTHbIX. Juddy3us
ra3oB 4epes3 MOBEPXHOCTh KIIeTKU. KoxkHOe npixaHue. JlpIxaTenbHas IOBEPXHOCTb.
XKabepHoe u néroynoe npixanue. [IpixaHrue MO3BOHOYHBIX KUBOTHBIX U YEIOBEKA.
OBOJIIOLMOHHOE  YCJIO)KHEHHE CTPOEHUS JIETKMX [103BOHOYHBIX JKUBOTHBIX.
JlpIxaTenpHas CHCTEMa 4YejloBeKa. MeXaHW3M BEHTWIALHMM JIETKHX y NTUL U
MIIeKONUTaomuX. Perymsus npixanus. JlprxareabHble 00BEMBI.

TpaHCIIOPT BEIIECTB y OpPraHMW3MOB. TpPaHCIIOPTHBIE CUCTEMBI PACTEHUM.
Tpancropr BemecTs y KUBOTHBIX. KpoBeHOCHas cucrtemMa u €€ Oprassl.
KpoBeHocHast cucremMa ITO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepaue,
KPOBEHOCHBIE cOCylbl M KpoBb. Kpyrm KpoBooOpamieHus. OBOJIIOLHOHHBIE
YCIIO)KHEHHUSI CTPOEHUSI KPOBEHOCHON CUCTEMBI ITO3BOHOUYHBIX KUBOTHBIX. Paborta
cepana U e€ peryisanus.

Beinenenne y opranumsmoB. Beinenenue y pacrenui. Beigenenume y
*KUBOTHBIX. CokpaTturenbHble Bakyoau. Opradsl BelaeneHus. PunpTpanms,
CEKpelMsl U 00paTHOE BCACHIBAHUE KAaK MEXaHU3Mbl pabOThl OPTraHOB BBIJCIICHUS.
CBs13b IIOJIOCTH TeJ1a ¢ KPOBEHOCHOM M BBIIEIUTEIBHON CUCTEMaMU. Briienenue y



MO3BOHOYHBIX JKMBOTHBIX M uenoBeka. [louku. Ctpoenne u (yHKIIMOHUPOBAHHE
Heppona. OOpazoBaHUE MOYH Y YETIOBEKA.

3ammTa y OpPraHu3MOB. 3alllUTa Yy OJHOKJIETOYHBIX OpraHu3MoB. CHopsbl
OakTepuil M UUCTHI MNPOCTEHIIMX. 3alUTa Yy MHOTOKJIETOYHBIX pACTECHUMU.
Kyrukyna. CpeacTsa macCUBHOM U XUMUYECKOU 3a1UThl. DUTOHIUIBI.

3almMTa y MHOTOKJIETOYHBIX UBOTHBIX. IIOKpPOBBI M WX HPOHU3BOIHBIE.
3amuTa opranu3ma ot OonesHedl. MiMmyHHas cucrema yenoBeka. KieTouHwli u
I'YMOpaJbHBIH HUMMYHHUTET. BpOXIEHHBIM W TPUOOPETEHHBIM creruduUecKuii
UMMYHHTET. Teopusi KiIoHaIbHO-celeKTHuBHOTO uMMmyHuTera (I1. Dpmux, ®. M.
bepuet, C. Tonerara). BocnasiutenbHble OTBETHI OPraHU3MOB. PoJib BpOXIAEHHOTO
UMMYHHTETA B Pa3BUTHH CHUCTEMHBIX 3a00JI€BaHUI.

Pazgpaxumocte W perymsauumsa y  OpraHusmoB. Pasnpaxummocts y
OJHOKJIETOYHBIX Opranu3MoB. Takcucel. PazmpaxumMocTe u  perymsiuusa y
pactenuil. PocToBbie BEeCcTBa U MX 3HAYEHUE.

HepBHast cucrema u pedraexTtopHas peryiasuus y >KUBOTHbIX. HepBHas
cucTeMa M €€ OTHesbl. DBOJIOLMOHHOE YCI0KHEHHE CTPOEHUS] HEPBHOM CHCTEMBI
y XKUBOTHBIX. OTAENbl TOJOBHOTO MO3Ta MO3BOHOYHBIX XUBOTHBIX. Pediexc u
pednekropHas ayra. besycinoBHbIe U yCIOBHbBIE PEIIEKCHI.

['ymopanpHas perynsiuus U 3HAOKPUHHAs CHUCTEMA JKUBOTHBIX U YEJOBEKA.
JKenespl OSHOOKPMHHOM CHUCTEMBI M KX TOPMOHBI. JleMCTBHE T'OPMOHOB.
B3aumocBs3p HEpBHON W SHOOKPUHHON cucteM. ['unortanamo-runodu3zapHas
cucrema.

JdeMoHcTpauuu

[Toptper: U. I1. [1aBnos.

Tabmupt 1 cxembl: «OIHOKIETOYHBIE BOAOPOCTH», «MHOTOKIETOYHBIE
Bogopocin», «bakrepum», «lIpocreiimme», «Opranbl LIBETKOBBIX PACTEHHI»,
«CuctemMbl OpPraHoOB TO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «Tkanu pactenuit», «KopHeBble cucteMbl», «CTpoeHHe cTelms,
«CTpoeHre NHCTOBOM IUTACTHHKW», «TkaHW >KUBOTHBIX», «CKEJIET 4YeI0oBEKa»,
«lIumeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpIxarenbHas
CHUCTEMAY, «Hepsnas CUCTEMaY, «Koxay, «MBpI11euHast CUCTEMA,
«BpraenurenbHas cuctema», «HIAOKPUHHAS cHUCTEMa», «CTpOEHHE MBIIIIBD,
«MmmyHnurer»,  «KumeuynononoctHele», «CxeMa  NHUTaHUS  PACTECHUI,
«KpOBEHOCHBIE CHUCTEMBI TO3BOHOYHBIX JKMBOTHBIX», «CTpO€HHE THIPBDY,
«CtpoeHne minaHapun», «BHyTpeHHee cTpoeHue N0XKaeBoro yepss», «HepBHas
cuctreMa poio», «HepBHas cucrema asarymkw», «HepBHas — cucrema
npecMbikatomuxcs»,  «HepBHas  cucrema  nTuny, «HepBHas — cucrema
MieKonuTaromux», «HepBHas cuctema yenoBeka», «Peduexcy.



O6opynoBaHue: CBETOBOW MHKPOCKOI, MHUKpPOIpPENnapaThl OJHOKIETOUHBIX
OpraHu3MOB, MHUKpONpenaparbl TKaHEH, PAaKOBHHBI MOJUIIOCKOB, KOJUIEKUUHU
HACEKOMBIX, UTJIOKOXHUX, UBBIE JK3EMIUIIPhl KOMHATHBIX PacTEHUH, repdbapuu
pacTeHWil pa3HbIX OTAEJOB, BIIAXHBIE NpenapaTbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKI[MM OECrO3BOHOYHBIX JKUBOTHBIX, CKEJIET YeJOBEKa,
o0opypoBaHue AJis AEMOHCTPALMY TOYBEHHOTO M BO3AYIIHOTO MTUTAHUS PACTCHHIH,
pacileruieHus Kpaxmana U OeJKoB Moj AecTBUEM (hepMEHTOB, 000pyAOBaHUE IS
JEMOHCTPALMK OMBITOB MO U3MEPEHUIO KU3HEHHON EMKOCTH JIEFKHX, MEXAHU3MA
JbIXAaTENbHBIX JBUKEHUIN, MOJIEIIM TOJIOBHOTO MO3ra Pa3JINYHbIX JKUBOTHBIX.

JlaGoparopHasi pabora «/3ydeHue TKaHEel paCTCHUI».

JlaGopaTopHasi padora «/3yueHne TKaHel >KUBOTHBIX».

JlabopaTtopHasi pabora «/3yyeHue opraHoB [IBETKOBOI'O PACTEHUS».

Tema 10. PazmHoKeHne ¥ pa3BUTHE OPraHU3MOB

®opMbl pa3MHOKEHHS OPraHuM3MoB: Oecrosoe (BKIJIOYas BEreTaTMBHOE) U
nosoBoe. Buasl  6ecrnonoro  pasMHOXKEHHUS: TOYKOBAaHUE,  CIOPYJIALNA,
¢dbparmeHTaIys, KIOHUPOBAHUE.

[TonoBoe pa3zmHoxxkenue. [lonoBbie KieTKu, Wiau rametrsl. Meio3. Craauu
Mmeiio3a. [loBenenune xpomocom B Meio3e. Kpoccunrosep. buonornyeckuii CMbICI
Melo3a M IMOJOBOro Imporecca. Meio3 W €ero Mecro B JKM3HEHHOM IUKIIE
OpPTraHU3MOB.

[IpenzapoasiieBoe pa3Buthe. ['amerorenes y :kuBOTHBIX. [10JI0BBIE KEIE3bl.
OOpazoBaHue U pa3BUTHE MOJOBBIX KiIeToK. CriepmaTorenes u oorene3. CTpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBOpeHHe U SMOPUOHAIIBHOE pPa3BUTHE JKUBOTHBIX. (CrocoObI
OIUIOJIOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [laprenorenes.

NuauBuayanbHOE pa3BUTHE OPTaHU3MOB (OHTOT€HE3). DMOPHOIIOTHs — HayKa
0 Pa3BUTUU OPTraHU3MOB. Mopghozenez — 00Ha U3 21a8HbIX NPOOIIEM IMOPUOTOSUL.
Konyenyuss mopgocenoe u moodenu mopgoeenesa. Ctaguum >MOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jsarymku). Jlpobnenwe. Tumbl  apoOiieHwus.
Jemepmunuposannoe u Hedepmunuposannoe Opodnenue. bnacmyna, munoi
onacmyn. OCOOCHHOCTH NPOOJICHUS MIIEKOMUTAIONMIUX. 3apOJIBIIIEBIC JUCTKU
(racTpynsinus). 3aKiajKa OpraHOB U TKaHEW U3 3apObIIIEBbIX JUCTKOB. B3anMuoe
BIUSIHME 4YacTell pa3BUBAIOLIETOCS 3apojbllia (SMOpPUOHANIbHAS HHIYKLIUS).
3aknajka IUTaHa CTPOEHMS JKMBOTHOIO KakK pPe3yJibTaT HEpPapXUUYECKHUX
B3aMMOJCHCTBUI TeHOB. BiusHume Ha 5MOpPHOHAIBHOE pa3BUTHE pPa3IMYHBIX
(baKTOpOB OKpYKaIOILIEH Cpeibl.

Poct u pasButue xuBOTHBIX. [locToMOpuoHanbHBIM mnepuon. [Ipsmoe u
HempsiMoe pas3BuTue. PaszButue ¢ wmeramopdo3oM y OECHO3BOHOYHBIX U
NO3BOHOYHBIX JKUBOTHBIX. bHOJOrMYeckoe 3Ha4YeHHEe NPSIMOr0 W HENPSMOIo



pa3BUTHS, UX PACOPOCTPAHEHHUE B Mpupoje. Tumbl pocTa KUBOTHBIX. DaKTOPHI
PETYISIUMU POCTA JKUBOTHBIX U YesioBeka. CTaguu mocTIMOPUOHATBLHOTO PA3BUTHS
y )KMBOTHBIX U 4esioBeka. [lepruospl oHTOreHe3a uenopeka. CTapeHue u CMEepPTh Kak
OMOJIOTUYECKUE MPOLIECCHI.

PasmHOXeHne u pazButue pacteHuid. ['amerodur um cmopodur. Meiio3 B
KU3HCHHOM TIMKJe pacTeHuil. OOpa3oBaHue crmop B TMporecce Menosa.
['ameTtorenes y pacteHuid. OIUIOAOTBOPEHUE M Pa3BUTHE PACTUTEIbHBIX
opraHu3MoB. /[BoliHOE OMIOAOTBOPEHUE Y IIBETKOBBIX pacTeHuidl. OOpa3zoBaHue U
pa3BUTHE CEMEHU.

MexaHu3MBbl PETYISLUU OHTOTE€HE3a Y PACTEHHI U )KUBOTHBIX.

JdemoHcTpanumn

[Toptpetsr: C. I'. Haammn, X. HInemas.

Tabmuubr u cxembl: «BereratuBHoe pasMHOXeHUEe», «Tumbl Oecrosioro
pa3sMHOXKEHUA», «Pa3MHOXKEHUE XJIAMUAOMOHAAbD», «Pa3MHOKEHHE HSBIIICHBD,
«Pa3zmHOXeHue runpel», «Meio3», «Xpomocombly, «l'ametorenesy», «CtpoeHue
SIMIEKJIETKH U crepMaro3onsiay, «OCHOBHbIE CTaauu OHTOTreHe3a», «lIpsimoe u
HenpsiMoe pa3Butue», «Pa3zButhe Maiickoro xyka», «Pa3Butue capaHum»,
«Pa3zButne narymku», «JIBOMHOE OIUIOAOTBOPEHHE Y IIBETKOBBIX PACTECHUI,
«CTpoeHue CeMsiH OJHOJOJNbHBIX U JBYJIOJbHBIX PacTEHUI», «KU3HEHHBIA ITUKII
MOPCKOM  KamyCTbD», <« KM3HEHHBIM UMK MXa», <« KW3HEHHBIM UK
ManopOTHUKAY, « KU3HEHHBIN LIMKII COCHBD).

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpONpenaparbl SHULEKIETOK MU
CIIEpPMATO30MUI0B, MOJENb « LMK pa3BUTHS JIATYLIKH.

JlabopaTopHasi padora «/3yueHne CTpOEHHUs MOJOBBIX KJIETOK HAa FOTOBBIX
MHKpOITpENapaTax.

IIpakTnyeckass paGora «BbIsBIIEHHE MPU3HAKOB CXOJCTBA 3apOAbIIIEH
MTO3BOHOYHBIX )KUBOTHBIX).

JlaGoparopuass pabora «CTpoeHHE OpPraHoOB Pa3MHOKEHHUSA BBICHINUX
pacTeHu».

Tema 11. I'eHeTMka — Hayka 0 HaCJeJICTBEHHOCTHM W H3MEHYMBOCTH
OPraHNu3MoB

Hctopust cTaHOBIEHUS W pa3BUTUS TEHETHKM Kak Hayku. Pabotsr I
Menpnens, I'. ne ®@puza, T. Moprana. Poinp OT€UECTBEHHBIX YUEHBIX B PAa3BUTUHU
renetuku. Padoter H. K. KomerioBa, H. 1. BaBunosa, A. H. benosepckoro, I'. JI.
Kapneuenko, }0. A. ®ununuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHBIE TEHETUYECKHUE MOHATUS U CUMBOJIBL. | OMOJIOTMUHBIE XPOMOCOMBI,
aJUICJIbHBIE TE€HbI, AJIbTCPHATUBHBIC IPU3HAKH, JTOMUHAHTHBIM M PELIECCUBHBIN
MPU3HAK, TOMO3UT0Ta, TETEPO3UTOTA, YUCTASI JIMHUS, TUOPHUIbI, TEHOTHUII, (DEHOTHII.



OCHOBHBIE ~ METOABI ~ TEHETHUKU:  THOPHIOJOTMYECKUN,  IIMTOJOTMYECKUH,
MOJIEKYIAPHO-TEHETUYECKHM.

JdemoHcTpanumn

[Toptpetsl: I'. Menaens, I'. ne ®puz, T. Mopran, H. K. Konsios, H. H.
BaBunos, A. H. benozepckuii, I'. [I. Kapneuenko, 0. A. ®ununuenko, H. B.
Tumodees-PecoBckuii.

Tabmuis! u cxeMbl: «MeTobl TeHETUKIY, «CXEeMBbI CKPEIINBAHUSY.

Jlabopatopuass paGora «Jlpozoduna Kak OOBEKT TIE€HETUYECKHX
HUCCIIEI0OBAHUI.

Tema 12. 3aK0HOMEpPHOCTH HACTEACTBEHHOCTH

Mounorubpuanoe ckpemuBanue. IlepBbiii 3akoH Mennaens — 3akoH
ennHooOpa3ust THOpUA0B nepBoro nokoneHus. [lpasuno nomunupoBanus. Bropoi
3aKOH MeHnens — 3aKOH pacuUleuieHusT NpU3HaKoB. LluTonornueckue OCHOBBI
MOHOTMOPHUIHOTO CKpeluBanus. [ umore3a 4MCTOThI raMer.

AHanusupytoniee ckpenBanue. [IpoMeKyTOUHbIN XapakTep HaclieJOBaHUS.
Pacmiennienne npu3HaKkoB MPY HETIOJHOM JOMUHUPOBAHHH.

Jurubpunnoe ckpeuBanue. TpeTtnii 3axkoH MeHens — 3aK0H He3aBUCUMOTO
HacJeloBaHMs ~ MNpu3HakoB.  [luToliorMueckue  OCHOBBI  JUTHOPHUIHOIO
CKpEILIMBAHUS.

CueruienHoe HacnenoBanue npusHakoB. Pabotsl T. Moprana. CuemieHHoe
HACJICJOBAHUE T'€HOB, HAPYIICHUE CLEIUIEHUS MEXIAy TIeHaMH. XPOMOCOMHAas
TEOPUS HACIECICTBEHHOCTH.

['eHeTuka nosia. XpoOMOCOMHBIM MEXAHU3M OIpPEAEIEHUs mona. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbII M Te€TEepPOraMeTHBIA I10J1. [ eHeTnueckas
CTPYKTYypa MOJIOBBIX XpoMocoM. HacnenoBanne Npru3HaKoB, CLENIEHHBIX C ITOJIOM.

['enoTun kak nenocTHas cucrema. Ilnenorponns — MHOKECTBEHHOE AEHUCTBHE
reHa. MHOXECTBEHHBIM ajuienus3M. B3auMmoaencTBue HeaulebHBIX TI'E€HOB.
KomnnementaprHocts. Onucras. [lonmumepus.

['eHeTMYECKUI KOHTPOJIb PA3BUTHUS PACTECHUMN, XUBOTHBIX M YEJIOBEKA, a
TakkKe (U3MOJOTMYECKUX TPOIECCOB, TMOBEIEHUS M KOTHUTHUBHBIX (YHKIHIL.
['eHeTnyeckne MEXaHU3Mbl CUMOMOTEHE3a, MEXaHU3MbI B3aUMOJICUCTBUS «XO3UH
— TapasuT» U «XO3IMH — MHUKpOOMOM». ['eHeTMyeckue acneKTbl KOHTPOJS U
M3MEHEHMS HACJIeICTBEHHON MH(OpMAIIUU B TOKOJICHUIX KJIETOK U OPTaHU3MOB.

JdemoHcTpanumn

[Toptpetst: I'. Mennens, T. Mopras.

Tabnuiel u cxemsl: «llepBbiit 1 BTOpoit 3aKoHBI Menaens», « Tpetuil 3akoH
Menpensa», «AHanmu3upyrouiee ckpenuBanue», «HemosiHoe noMHUHHMpOBaHUEY,
«CuernsieHHOe Hacle/loBaHWe MPU3HAKOB Y Jpo30duibl», «l'eHeTuka mosay,



«Kapuotun uenoseka», «Kapuotun gpozodpuns», «Kapuorunm nTuis,
«MHOXECTBEHHBIN allJIeNu3M», «B3auMo1eiicTBUE T€HOBY.

O6opynoBaHue: MoOJeNb s JEMOHCTpAallMM 3aKOHOB E€AMHO0Opasus
ruOpuI0OB TIEPBOTO TMOKOJICHHS] W pAaclICIUIEHUs MPU3HAKOB, MOJENb MJiA
JEMOHCTpPAllMM 3aKOHA HE3aBHUCUMOTO HACIIEIOBAHUS IPU3HAKOB, MOJAENb JJIS
JEMOHCTPAllMM CLEIJICHHOTO HACJIEIOBaHUs MPHU3HAKOB, CBETOBOW MMKPOCKOII,
MuKponpenapar: «Jpozoduiay.

IIpakTuyeckass padora «l3ydyenwe pe3yabTaTOB  MOHOTHOPUIHOTO
CKpEUIMBaHUA Y IP030(UITBD.

IIpakTuyeckass  paGora  «lM3yyeHue  pe3ysibTaToB  JUTHOPUTHOTO
CKpEITUBAHUA Y IPO30 (U,

Tema 13. 3aK0OHOMEPHOCTH U3MEHYHUBOCTH

B3aumopeiictBue reHotuna u cpeAbl npu  (popmupoBaHuM (PeHOTHUIIA.
N3mMeHunBOCTh MpHU3HAKOB. KaueCTBEHHbIE M KOJMYECTBEHHbIE NMPU3HAKUA. Buasl
V3MEHUYMBOCTH: HEHACJIECTBEHHAS U HACIICICTBCHHAS.

MopudukanumonHas W3MEHYMBOCTh. Ponb  cpembl B (OpMHpPOBAHUU
MoauduKanMoHHOW M3MeHunBocTH. HopMa peakuuu npusHaka. BapuannoHHBIN
pan u BapuarmoHHass kpuBas (B. Moranncen). CpoiicTBa MOau(pUKAIIMOHHOM
U3MEHYUBOCTH.

['eHoTHNIMYECKass U3MEHUYUBOCTh. CBOWCTBA T€HOTUITMYECKON U3MEHUYUBOCTH.
Buapl reHOTUITMYECKON N3MEHYMBOCTH: KOMOMHATHBHAS, MyTAIIHOHHAS.

KoMOuHaTtuBHasT M3MEHYMBOCTh. Mei03 M MOJIOBOM Mpoliecc — OCHOBA
KOMOMHATUBHON M3MEHYMBOCTH. POJIb KOMOMHATUBHON M3MEHUMBOCTHU B CO3/IaHUU
TeHEeTHYECKOr0 pa3HOOOpa3us B Mpeiesiax OJJHOTO BUA.

MyranmoHHass W3MEHYMBOCTh. BHabl MyTalMil: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  UHAYUUPOBAHHBbIE MyTauuu. SnaepHbie U
nurToriazMaTuyeckue Myrauud. CoMaTUYecKUe W IMOJoBble MyTauuu. [IpuunHb
BO3HUKHOBEHUsA MyTanuil. MyTareHol M HX BIHMSHUE Ha OPraHU3MBL.
3aKOHOMEPHOCTM MYTAlMOHHOI'O MpoLecca. 3aKOH TOMOJIOTHYECKHX PSJIOB B
HacnencTBeHHo m3menunBocty (H.W. BaBunoB). BHesigepHass ©3MEHUMBOCTh U
HACJIEACTBEHHOCTD.

Onuecenemuxa U ONUSEHOMUKA, pOJb dNULeHemuyeckux @axkmopos &
HACc1e008aHUU U USMEHYUBOCMU PeHOMUNUYECKUX NPUSHAKOB Y OP2AHUIMOS.

JdemoHcTpanumn

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

Tabmuubt u  cxembl: «Buasl u3meHunBocTH», «MonudukanuoHHas
U3MEHYUBOCTBY, «KomOuHaTuBHas U3MEHYUBOCTDHY, «Merosy,
«OmnoaoTBopeHuey, «I'eHeTnueckue 3a00aeBaHus YeI0BeKa», « Buabl myTamuii».



ObopynoBaHue: *KUBbIE U TepOApHBIE SK3EMIUIIPhl KOMHATHBIX PACTCHHIH,
pucyHku (dotorpadum) )KUBOTHBIX C PA3TUIYHBIMH BUIAMH H3MEHUYHNBOCTH.

JlabopaTtopHas pabora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIMOHHON M3MEHUMBOCTU. [locTpoeHue BapuallMOHHOTO psiia H
BapUALMOHHON KPUBOWY.

IIpakTuyeckas padora «Myrtanuu y apo3odunbl (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBeKa

Kapuotun yenoBexka. MexayHapoaHas mporpaMma MCCIEOOBaHUS TE€HOMA
yenoBeka.  MeToapl  M3y4YEHHsT TEHETMKM  YEeJOBEKAa: IE€HEAIOrMYECKHM,
OJIM3HETIOBBIHA, HUTOT€HETUYECKUM, MOMYJISILIUOHHO-CTaTUCTUYECKUN,
MOJIEKYJISIPHO-T€HETUYECKHM. CoBpemeHHOE ONPEAEIEHUE T€HOTHIA!
MIOJTHOTEHOMHOE CEKBEHUPOBAHWE, T'€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIbIO
[T[P-ananu3a. HacnenctBenHble 3a001eBaHus YenoBeKka. [ eHHble 1 XPOMOCOMHbBIE
Oone3Hn 4YenoBeKa. boJie3HW C HACIEICTBEHHOW IMPEApaconoKEHHOCTBIO.
3HaYeHUue MEAUIMHCKON T€HETUKHU B MPEAOTBPAIICHUU U JICUEHUH T€HETUUYECKUX
3a0oeBaHU 4YenmoBeka. MeanKo-TeHeTHUeCcKoe KOHCYJIbTupoBaHue. CTBOJIOBBIC
KJIETKU. [IoHSATHE «TE€HETHYECKOTo Ipy3a». JTUUYECKUE aCHEKThl UCCIEAOBAHUN B
00J1aCTH pelaKTUPOBAHUSI TEHOMA U CTBOJIOBBIX KJIETOK.

['enetndeckre (akTOphl TOBBIMICHHONW UYYBCTBUTEIBHOCTH YEJIOBEKA K
bu3MYeCKOMY U XUMHYECKOMY 3arpsi3HCHHUIO OKpyKaromieh cpenbl. ['eHeTnaeckas
MPEAPACIIOIOKEHHOCTD YEJIOBEKA K MAaTOJIOTHUSIM.

JdeMoHcTpauuu

Tabnuubl u cxembl: «Kapuotun yenoBeka», «MeTolbl U3y4eHUS] TEHETHKHU
4yenoBekay, «I eHeTnueckue 3a00JIeBaHMs YETIOBEKAY.

IIpakTnyeckas padora «CocTaBieHUE U aHAINA3 POAOCIOBHOI.

Tema 15. Cesekuusi OpraHu3sMoB

JlomecTukanust W CEJEKUUs. 3apOKACHUE CENEKIUMU U JOMECTUKAIUU.
Yuenue H. W. BaBmioBa o lleHTpax mNpOWCXOXKACHHUS W MHOT00Opa3us
KYJbTYPHBIX pacTeHUil. Poib cenekuum B CO3JaHMU COPTOB PACTEHUM U IOPOJ
#*uBoTHBIX. CopT, mnopoaa, IITaMM. 3aKOH TOMOJOTHYECKUX pAOB B
HaclleACTBEHHONM wu3MeHuuBocty H. WM. BaBunoBa, ero 3HaueHue i
CEJIEKIIMOHHOUN padoThI.

MeTtoapl cenekIMOHHOW paboThl. VICKyCcCTBEHHBIM OTOOp: MacCOBBIA H
VIH/INUBU1Y AJIbHBIN. DTanel KOMOWHAIIMOHHON CCJICKIIUU. HUcnsiTanne
NpoU3BOAMTENICH MO TOTOMCTBY. OTOOp MO TE€HOTUNY C TOMONIBIO OIEHKU
dbeHoTuna NOTOMCTBA U OTOOP MO TeHOTHUITY ¢ moMolIkio aHanu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ]  CEJEKIMOHHOM  paboThl.
PannanmoHHbIM M XMMUYECKAA MyTareHe3 Kak HCTOYHUK MYTAIUM y KYJbTYPHBIX



dbopm opranm3moB. lcmonb3oBaHME TEHOMHOTO PEIAKTUPOBAHHS M METOJIOB
pexomOuHaHTHBIX JIHK 111 momydeHust iCX0AHOTO MaTepuaia Jijisi CEIeKITUU.

[Tonyuenue MOJIUTIIIONU]IOB. BuytpusugoBas rHOpUIN3AIINS.
bnu3kopoACcTBEHHOE — CKpelMBaHue, win  UHOpuaAuHr.  HeponcrBenHoe
CKpeuuBanue, win aytopuaunr. ['ereposuc u ero mnpuuuHbl. Mcnonab3oBaHue
rereposuca B ceneknuu. Otnanénnas rubpuausanus. [Ipeomonenue Oecroaus
MEXBUIOBBIX THOPUIOB. JOCTHKEHUS CETICKIIUNA PACTEHUHN U KUBOTHBIX. « 3e1éHas
Dpesonioyusy.

CoxpaHeHre U M3y4YeHUE F'€HETUYECKUX PECYPCOB KYJIbTYPHBIX PACTECHUH U
UX JUKUX pOAMYEH IS CO3JaHUsl  HOBBIX COPTOB W TUOPHUIOB
CEIIbCKOXO3SIMCTBEHHBIX  KYJNBTYp. JM3yuenue, coxpawenue u  yYnpaeieHue
2eHeMUYeCKUMU Pecypcamu CelbCKOXO3AUCMEEHHBIX U NPOMbBICIO8bIX HCUBOMHBIX
8 Yesax YIYUUeHUs CYueCcmeyiomux U co30anusi HO8blX NOpoo, TUHUL U KPOCCO8, 8
MOM 4Hucie ¢ NpUMEHeHUeM COBPEMEHHbIX Memo008 HAYUYHbIX UCCAe008AHULL
nepeodosvix uoell U nepcnekmueHbIX MexHOL0U.

JdemoHcTpanumn

[Toptpersr: H. WU. Basunos, M. B. Muuypun, I'. JI. Kapneuenko, II. II.
Jlykbsinenko, b. JI. Acraypos, H. bopnoyr, /1. K. benses.

Tabnuibl u cxembl: «LleHTpbI TPOUCXOXKIEHUSI 1 MHOTO0Opa3usl KyJIbTYPHBIX
pacTeHuil», «3aKOH TOMOJIOTHYECKUX PSAOB B HACIEICTBEHHOW H3MEHUYMBOCTHY,
«Metonpl cenexkmmmy, «OTnanéunas rudpuausanus», «MyrareHesy.

JlabopaTopHas padora «/3yueHrne copTOB KyJIbTYpHBIX PACTEHUN U MTOPOJ
JIOMAIIHUX KUBOTHBIX).

JlaGoparopHasi pabora «/3ydeHrne METOAOB CEICKIIUN PACTEHUIN.

IIpakTnyeckas padora «lIpuBuBKa pacTeHHD».

Ikckypcusi «OCHOBHbIE METOJBl U JIOCTHIKEHUSI CEJIEKIMU PACTeHUl U
YKUBOTHBIX (Ha CEJIEKI[UOHHYIO CTaHILIUIO, IJIEMEHHYIO bepmy,
COPTOUCHBITATENIbHBI y4acTOK, B TEIUIMYHOE XO3SHCTBO, B JabOpaTopuio
arpOyHUBEPCHUTETA WM HAYYHOTO [IEHTPA)».

Tema 16. BuorexHo10rus U CHHTETHYECKAA OMOJIOTUS

OOBEKTHI, HMCTIOJB3yEeMble B OMOTEXHOJIOTHH, — KJIETOYHBIE U TKAHEBBIC
KYJBTYPBI, MHUKPOOPTraHU3MBl, 1754 XapaKTEepUCTHKA. TpagunmonHas
OMOTEXHOJIOTHSI:  XJIeOOMeUeHne, TMOTYyYEHUE KHUCIOMOJIOYHBIX IPOJYKTOB,
BuHOAenne. MukpoOuonornyeckuii cunre3. OOBEKTHl MHKPOOHMOIOTHYECKHX
texHosoruid. [Ipon3BoACTBO O€Ka, aMUHOKHUCIIOT U BUTAMUHOB.

Co3nanue TEXHOJIOTMH M MHCTPYMEHTOB LIEJICHANPABICHHOTO U3MEHEHHUS U
KOHCTPYMPOBAHUSI TEHOMOB C LEJIBIO MOJYYEHUsI OPTaHU3MOB U X KOMIIOHEHTOB,
coJiepKaliuX He BCTPEYAIOIIUecs B IPUPOAe OUOCUHTETUYECKUE MY TH.



Kierounasa unxenepusa. MeTonsl KyJlbTypbl KJIETOK W TKaHEW PacTEHHUUA M
KUBOTHbIX. Kpuobanku. Comarnueckas ruOpuau3anus U  COMATHYECKHMA
smOpuorene3. lcmonb30BaHue TarjioWJOB B CENEKUUU pacTeHuil. [lonyuenue
MOHOKIOHANbHBIX anmumein. Mcnonb3oeanue MOHOKIOHAIbHBIX U NOAUKIOHATIbHBIX
aumumen 6 meouyune. VICKyCCTBEHHOE OIUIOJOTBOpPEHME. PekoHCcTpyKuus
SMUEKIIETOK U KIOHMPOBAHUE JKMUBOTHBIX. MeTOA TpaHCIUIAaHTALMU SAEP KIETOK.
Texnonocuu 0300p06IeHUs, KYJIbMUSUPOEAHUS U  MUKPOKIOHANIbHO20
DPA3MHOIICEHUS CENIbCKOXO3AUCTBEHHBIX KYIbMYP.

XpOoMOCOMHass M TeHHas WHXeHepus. VICKyCCTBEHHBIM CHUHTE3 TIe€Ha H
KoHCcTpyupoBanue pekoMOuHanTHbIX [IHK. Cozdanue mpanczennvix opeanusmos.
JlocTmkeHrnssT M NEPCHEKTUBBl  XPOMOCOMHOM W TI'€HHOW  HH)KECHEPHH.
DKOJOrHYeCKHEe U AITUUECKHUE TPOOIEMbl T€HHOM WHKEHEPHUH.

Menuuuackue 6uorexnosoruu. [loctrenomuas nudposas meaunuHa. [TIP-
JUAarHoCTHKa. MeTaOOJOMHBIM aHajau3, TEHOLICHTPUYECKHM aHaau3 MIpoTeoMa
YyeJaoBeKa JUIsl OLEHKM COCTOSIHHS €ro 310poBbs. VICHoJIb30BaHHME CTBOJIOBBIX
kineTok. TaprerHas Tepamust paka. 3D-Ouommkenepuss mnsg  pa3paboOTKu
(GyHIaMEHTaIbHBIX OCHOB MEIMIIMHCKUX TEXHOJOTHH, CO3/IaHUS KOMILIEKCHBIX
TKaHEW COYETAaHUEM TEXHOJIOTUH TPEXMEPHOIro OMONpPHUHTHUHIra M ckadosnauHra
JUIs peLIeHus 3a/1a4 IEPCOHAIU3UPOBAHHON MEAUIIVHBI.

Co3nanne BEKTOPHBIX BAaKIMH C LENbl0 oOecredeHus: KOMOMHMPOBAHHON
3anThl OT Bo3Oynuteneit OPBU, yctaHoBieHHME MOJIEKYJISIPHBIX MEXaHHU3MOB
¢ysnkuuonnpoBanus PHK-conepramumx BUpYCOB, BBI3BIBAIOIIMX OCO0O ONAcHBIE
3a00JI€BaHUS YEJIOBEKA U )KMBOTHBIX.

JdeMoHcTpauuu

Tabmumpt u cxemsl: «lcnonp30BaHne MUKPOOPTaHU3MOB B MPOMBIIIIEHHOM
IPOMU3BOJCTBEY, «KileTouHas nHxxenepusn», «['eHHass HHKXEHEpUs».

JlaGopaTopHas padora «/3ydyeHrne 0ObEKTOB OMOTEXHOIOTUNY.

IIpakTHyeckas padora «llomydeHre MOITOYHOKUCIBIX IPOLYKTOBY.

JKcKypcusi «bUOTEXHONOTMA — BaKHEWINasi MPOU3BOJUTENbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTMYECKOE MPOU3BOJICTBO)Y.

11 KJIACC

Tema 1. 3apoxkaeHue W pa3sBuUTHE 3BOJIONMUOHHBIX MPeEACTABJICHUH B
omnoJsioruu

OpomonyoHHas teopus Y. Jlapsuna. IIpennoceuiku BO3HUKHOBEHUS
napsuHU3Ma. JKu3Hb 1 Hay4dHas aestenpbHocTh Y. /apBuna.

JIBrKy1IMe CHUITbI 3BOTOLMH BUAOB 110 Y. JlapBUHY (BBICOKAs NHTEHCUBHOCTD
pPa3MHOXKEHHS  OpPraHM3MOB, HACJIEACTBEHHAas HW3MEHYMBOCTb, Oopbba 3a
CYLIECTBOBaHHE, ECTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOD).



Odopmiienne cuaTeTHUeckoi Teopuu HsBomoonuu (CTI). HedlrpanpHas
Teopusi 3Bomtonuu. CoBpeMEHHas JBOJNIOIHMOHHAS Ouoiorus. 3Ha4YeHHE
HBOJIIOLIMOHHON TEOPUH B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHON KapTUHbBI MHUPA.

JdeMoHcTpauuu

[Toptpetsl: Apucrorens, K. Jlunnent, XK. b. Jlamapk, 3. XK. Cent-Unep, K.
Kiosbe, Y. lapBun, C. C. YerBepukos, 1. U. lImansraysen, dx. Xonnein, . K.
benses.

Tabmuubr u cxembl: «Cucrema »xuBoil mnpupoasl (mo K. Jlunuew)y,
«Jlectnuna xuBbIX cymectB (o Jlamapky)», «MexaHusm QopMupoBaHus
npucnocoOsiennii 'y pacteHuil u kuBoTHbIX (mo Jlamapky)», «Kapta-cxema
mapupyta nyremectBus Y. lapeunay, «Haxonku Y. lapsuna», «Dopmbl 60ppObI
3a cymectBoBanuey», «lloponbr romy6eit», «MHoroobpasue KylbTypHBIX (GopM
KarmycTbl», «[lopoapl JOMAIIHUX KUBOTHBIX», «CxeMa 00pa3oBaHusl HOBBIX BHJIOB
(mo Y. J[apBuHy)», «Cxema COOTHOUIEHUS [ABWXKYLIUX CHUJ 3BOJIOLUNY,
«OCHOBHBIE MTOJIOKEHUSI CHHTETUYECKON TEOPUU IBOJIFOLIUNY.

Tema 2. Mukpo3BoIIOLMSA U €€ pe3yJabTaThI

[Tonynsuust KaKk 3yIeMEeHTapHas €IMHHIA 3BOJIOLUU. COBpEMEHHBIE METOMbI
OIICHKM TE€HETHYECKOro pa3HooOpa3usi W CTPYKTypbl momyisiuui. lV3MeHeHue
reHooHJa TOMYJSIMU KAaK 3JIEMEHTAPHOE 3BOJIOIMOHHOE SBJIEHUE. 3aKOH
reHeTu4eckoro pasHoBecus k. Xapau, B. BaiinGepra.

DOnemenTapHbie (AKTOPHI (IBWKYIIME CUJIBI) SBOMIONWU. MyTallMOHHBIN
npouecc. KomOunaTtuBHas u3MeHUMBOCTh. [Jlpeiid reHoB — ciydaiiHbie
HEHAIpaBJCHHbIE W3MEHEHUS 4YacToT ajiened B nomymauusx. Oddekt
ocHoBatend. JIpgexm OymouirouHo2o eopaviuika. CHudceHue 2eHemuiecKko2o
pasnoobpazus: npuuunsl u creocmeus. llpossenenue s¢hgpexma Opetigha 2eros 8
oonvwiux U manelx  nonyiayuax. Murpamuu.  M3omsums  momymsiuii:
reorpaduueckas (MpocTpaHCTBEHHAs ), OMoJIOrM4ecKast (pernpoayKTUBHA ).

EcrectBenHnbiii oTOOp — HampaBisoomui  (akTtop 3BOMOIUUA. DOpMEI
€CTECTBEHHOTO  OTOOpa:  JIBMXKYLIUH, CTaOMIU3UPYIOUIUH,  pa3pbIBAIOIINAN
(mm3pyntuBHbIi). [lonoBoit oT6op. BO3HHMKHOBEHHE U HBOJIOLHS COLUAIBHOTO
MOBEJICHUS )KUBOTHBIX.

[Ipucnoco0GneHHOCTh  OpraHU3MOB  KaK  pe3yibTaT  MHUKPOIBOIIOLHU.
Bo3nukHoBenne — mpucrnocoOiieHuid y  opraHu3moB.  Apomopdo3sl U
uanoagantauuu. [Ipumepsl npucnocobsieHuit y OpraHu3MoB: MOP(OIOrHUecKHe,
¢uznonornueckue,  OumoxumMuyeckue,  moBeneHdeckue.  OTHOCHUTEIBHOCTH
MPUCTIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero xpurepun u cTpykrypa. BumooOpazoBaHue Kak pe3yJbTar
MUKpOsBOMIOIMU. M3omsmus — kimoueBor (aktop BugooOpazoBanusa. [lytu u
CIIOCOOBI BUI000pa30BaHUS AJITOTIATPUIECKOE (reorpaduueckoe),



CHMIIATPUYECKOE (3KOI0THYECKOE), «MTHOBEHHOE» (monUIUIOnIU3anus,
rubpuanzans). JJIMTenbHOCTh 3BOJTIOIMOHHBIX MTPOILECCOB.

Mexanu3mbl HopMUPOBaHHS OMOIOTUYECKOTO pa3HOOOpa3usl.

Ponp 3BONOLMOHHON OuoOrMM B pa3pabOTKe HAay4dHBIX METOJOB
COXpaHeHUs OMopa3zHo00pa3us. MUKpPOIBOIIOLMSA U KO3BOJIIOLUS Napa3uTOB U UX
x03s51eB. Mexanu3mbl (POPMUPOBAHMS YCTOMUMBOCTH K aHTUOMOTHUKAM U CIIOCOOBI
O0pBOBI C HEH.

JdeMoHcTpauuu

[Toptpetsl: C. C. UerBepukos, 3. Maiip.

Tabmuupel u cxembl: «MyTallMOHHass HM3MEHYMUBOCThHY, «llomymsiuonHas
CTpyKTypa BuAa», «Cxema mposiBieHUs 3aKkoHa Xapau—BaitnOepray», «JIBmxkyiiue
CHJIBI 3BOJIIOLUN», «IKOJOTHYEcKasi M30JSLUs MOMYJSIIUI CeBaHCKOW (openuy,
«['eorpaduueckass M3070US  JHUCTBEHHULbI CHOMPCKOM U JTMCTBEHHUIIBI
Jnaypcko», «IlomyssuoHHbIE BOJIHBI YUCICHHOCTH XUITHUKOB U )KEPTB», «Cxema
NEHCTBUSL ecTeCTBEHHOro otbopa», «Dopmbl OOpbOBI 32 CYIIECTBOBAHUEY,
«MBaycrpranbablii MenaHnu3mM», «JKuBble uckonaemsblie», «[IoKkpoBUTENBCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexnaromas OKpacka KUBOTHBIX»,
«Puznonoruueckue axantauum», <«lIpucrnocoOneHHOCTh OpraHU3MOB M €€
OTHOCHUTEIBHOCTBY, «Kpurepun Buma», «Buasl-aBoitHukn», «CTpyKTypa BHIA B
npupone», «Crnocobsl BUI000pa3oBanus», «l'eorpaduueckoe BHI000pa3oBaHHE
TpEX BHUIOB JaHJBIIIEH», «IKOJOTUYECKOE BHA000pa30oBaHHE BHUAOB CHHHUIIY,
«[Tonunnonael pactennii», «KamycTHo-peaeuHblil ruOpu.

Oo6opynoBanue: repObapuu pacTeHUl, KOJUIEKIIUU HACEKOMBIX, Uydena NTHIL U
3Bepel ¢ NpUMepaMM pPA3IMYHBIX MPUCIOCOOJIEHUM, uYydena NTUL U 3BEper
pa3HBIX BHJOB, TepOapuu pacTeHWH OJM3KUX BHUAOB, O0OpPa30BABIIMXCS
pPa3TUYHBIMH CTIOCOOAMH.

JlaGopaTopnasi pabdora «BbisiBIeHHE HM3MEHUHMBOCTH Yy 0CO0Ed OJHOTO
BUJIA».

Jlabopatopnass  padora  «lIpucmocobrmenus  OpraHm3MOB U = HX
OTHOCHTEJbHAS 11E1IeCO00Pa3HOCThY.

JlaGopaTtopnass pabGora «CpaBHEHHE BHUJOB MO MOP(HOIOrHUECKOMY
KPUTEPUIO».

Tema 3. Makpo3BOJIIOIMS U €€ pPe3yJIbTAThI

Meroasl u3ydeHHs MakpolsBoirouuu. [lameoHTOJOrHMYEecKHe  METOMAbI
u3ydyeHus oHBomouud. llepexomnsie ¢GopMbl U (PUIOTCHETUYECKUE  PSAIBI
OpraHU3MOB.

buoreorpaguyeckue Metonpl u3yudeHus sBoironuu. CpaBHeHHE (GJIOpbl U
(ayHbl MaTepuKOB M OCTpOBOB. buoreorpaduueckue odnactu 3emnu. Bunsl-
SHAEMUKHU U PETUKTHIL.



DOMOPHOJIOTHYECKUE W CPABHUTEIHHO-MOP(POIOTHUECKHE METObI U3YICHUS
BOIONMH. ['eHeTHuecKkue MeXaHU3Mbl HBOJIOLMM OHTOT€HE3a U MOSIBJICHUSA
ABOJIIOIIMOHHBIX  HOBIIECTB. ['OMOJOTMYHBIE W  AHAJOTUYHBIE  OPraHbl.
PynumenrtapHeie  opranbl M aTaBU3Mbl.  MOJEKYJISPHO-TEHETUUYECKHE,
OMOXMMHUYECKHE W  MaTeMaTU4YEeCKMe  METOJbl  M3YyYEHHsS]  SBOJIOLUU.
['omonoruunasie TeHbl. COBpEMEHHBIE METOIBI IMOCTPOSHUS (HHUIOTCHETHUYECKHUX
JIEPEBBEB.

XPpOMOCOMHBIE MyTalliX U 3BOJIIOLUS TEHOMOB.

OO61mue 3aKOHOMEPHOCTH (TMpaBuia) 3BOMIONUU. [IpuHyun cmenvt QyHKYuUl.
HeobOpatumocTs 3Bosonvu. AnantuBHas paavanus. HepaBHOMEpPHOCTh TEMIIOB
IBOJIFOLIU Y.

JdemoHcTpanumn

[Toptpetsl: K. M. bap, A. O. Koanesckuii, ®. Mromnep, 3. ['ekkenb.

Tabnuubl U cxembl: «DUIOTEHETUUECKUN sl JIOMIAIN», «APXEONTEPUKCY,
«3Bepo3ybbie  smepb»,  «Cteronedansy,  «Puanodutey,  «CeMeHHbIE
nanopoTHUkn», «buoreorpaduueckue 30HB 3eman», «llpeiid KOHTHUHEHTOBY,
«PenmukTery, «HadampHble cTaguy SMOPUOHATBHOTO PA3BUTHSA TTO3BOHOYHBIX
XKUBOTHBIX», «['OMOJIOTMYHBIE W aHAJOTUYHBIE OpraHby, «PynHMMEHTBI»,
«ATaBU3MBI», «XPOMOCOMHBIE Ha0Opbl YEJOBEKa MW IIUMIaH3e», «lJaBHbIE
HaIpaBJICHUS IBOIOIUNY, «O0IIHe 3aKOHOMEPHOCTH IBOJTFOITUN.

O6opynoBanue: KOJUICKIIUU, TepOapuu, MYJSDKH HMCKOMAaeMbIX OCTAaTKOB
OPraHu3MOB, MYJISIKA TOMOJIOTUYHBIX, AHAJIOTUYHBIX, PYAUMEHTAPHBIX OPTraHOB U
aTaBU3MOB, KOJIJIEKIIUM HACEKOMBIX.

Tema 4. [Ipoucxo:kaenne u pa3BuTHE *KU3HU HA 3emule

Hayunple THIOTE3BI TPOUCXOXKICHUS KU3HM Ha 3emiie. AOWoreHes u
nancnepmusi. JJoHayuHble MPEACTABICHUS O 3aPOKICHUM KU3HU (KPEALMOHU3M).
['MnoTe3a NOCTOSAHHOTO CaMO3apOXKICHHUS )KU3HH U €€ onpoBepkeHue onbitamu .
Penu, JI. Cnannannanu, JI. [Tactepa. [IpoucxoxaeHue »u3HU U aCTPOOHOJIOTHS.

OcCHOBHBIE JTallbl HEOPTaHUYECKOU SBOJIIOLUH. [InanerapHas
(reooruueckas) SBOJIONUSA. XHMHYECKas »dBOJIONUSA. AOHOTSHHBIH CHHTE3
opraHuyeckux BeniecTB M3 Heopranudeckux. Ombir C. Mwmepa u I'. HOpu.
OOpazoBanue mnoiauMepoB u3 MoHoMmepoB. KoamepBatHas rumnoresa A. .
OnapuHa, Tunore3a nepBuyHoro oyiaboHa JIx. XomnaeitHa, reHeThYecKasi TUnoTe3a
I'. Ménnepa. Pubosumsr (T. Uek) m rtumoreza «mupa PHK» VY. T'mnGepra.
dopMupoBaHuE MEMOPAH U BOSHUKHOBEHUE MTPOTOKICTKH.

HUctopus 3emnu U MeroApl €€ wu3ydeHus. MckomaeMble OpraHUYECKHe
octaTku. ['eoxpoHonorus u e€ w™eroAbl. OTHocuUTeNlbHAass W abCOJIOTHAA
reoXpOHOJIOrUs. [ €0OXpOHOJIOrnYecKast MKaja: 30HbI, 3pbl, IEPUOJIbI, STOXHU.



HauaneHble stamel opranudecko 3Bostounu. l[losBiieHme u 3BoMOLUSA
MEPBBIX KJIETOK. DBOMIONUA MeTaboim3Ma. BO3HUKHOBEHHE TEPBBIX SKOCHUCTEM.
CoBpeMeHHbIE MUKPOOHbIE OMOTIIEHKM KaK aHAJIOT MEPBBIX HA 3eMJjie COOOIIECTB.
Crpomaronutsl. [IpokaproTsl U 3yKapUOTHI.

[Tpoucxoxaenue 3ykapuoT (CuMOUOreHes). IBOTIOIUOHHOE POUCXOKIECHUE
BUPYCOB. [IpoucxoxkneHne MHOIOKJIETOYHBIX OPraHUM3MOB. BO3HHKHOBEHHE
OCHOBHBIX I'PYHI MHOTOKJIETOUYHBIX OPTraHU3MOB.

OCHOBHBIE 3Tallbl 3BOJIOLMHU BbICIIUX pacTeHUud. OCHOBHBbIE apoMOpPGO3bI
pactenur. Beixon pactenuit Ha cymy. [losiBieHHe CHOpPOBBIX pPACTEHUH W
3aBoeBaHME UMM cymu. CeMeHHble pacTeHus. [IpOMCXOXKIEHHE IIBETKOBBIX
pPaCcTEHUM.

OCHOBHBIE 3Talbl 3BOJIONUHM KUBOTHOTO Mupa. OCHOBHBIE apoMopho3bl
*KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuil B3pbIB — MOSBICHHE COBPEMEHHBIX
TunoB. [lepBble XOpAOBBIE KUBOTHBIE. JKU3Hb B BOAE. DBOIIOLUHUS [TO3BOHOYHBIX.
[Mpoucxoxnenue ampuoOuii u pentunmil. Ilpoucxoxnenne MICKOMUTAIOMINUX U
ntutl. [lpunnun xmoueBoro apomopdoza. OcBoeHue O€CO3BOHOYHBIMH U
MO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

PazButne xu3HM Ha 3emiie MO 3paM U IMEPUOJAM: apXeu, MPOTEPO30M,
najgeo3oM, Me3030M, KkahWHo3oM. OOmas XapakTepucThka KiIuMmarta U
reojorudyeckux npoueccoB. [losiBiieHME W pacuBET XapaKTEPHBIX OPraHU3MOB.
VYrieobpa3oBaHue: €ro yclIOBUS U BIMSHAE HA Ta30BbIN COCTaB aTMOC(hEpHI.

MaccoBbie BBIMUPaHUSI — 3KOJIOTMYECKUE KPU3HCHI mponuioro. [IpuumHbel u
CJEACTBUSI MAacCOBBIX BbIMHpaHHIl. COBPEMEHHBIN SKOJOTHMYECKUNA KPHU3HC, E€Tr0
ocobenHoctH. [Ipobaema coxpaneHust 6nopazHooOpas3us Ha 3emIie.

CoBpeMeHHas cuctema opraHudeckoro mupa. llpuHnunel kmaccupukanuu
oprannu3MoB. OCHOBHBIE CUCTEMATUYECKHUE IPYIIbI OPraHU3MOB.

JdeMoHcTpauuu

[Toptpetsl: @. Penu, JI. Cnamnanuanu, JI. ITactep, . 1. Meunukos, A. W.
Omnapun, /x. Xongeits, I'. Mémnep, C. Munep, I'. FOpu.

Tabmuibr u cxembl: «Cxema omnbita @. Penny, «Cxema onbita JI. [Tactepa mo
U3YUYEHUIO CaMo3apoxaAcHus ku3HW», «Cxema ombita C. Mumiepa, I'. IOpu»,
«JTanbl  HEOPraHWYECKOW  »Bodouun», «l'eoXxpoHonormyeckas  MIKaiay,
«HauanpHble 3Tarbl OpraHUYeckoi 3BoIOLIUNY, «Cxema 00pa3oBaHUsl IYKapHUOT
nyTéM cumoOnoreHeza», «Cucrema XKuUBOW TpUpoAbD», «CTpoeHue BHpYyCay,
«Apomopdossl  pacrenuity, «PuHHOGUTHY, «OTHOKIECTOUYHBIE BOJOPOCIHY,
«MHorokietounele Bojopociam», «Mxm», «llamoporHukn», «l'oJ0ceMeHHbIE
pactenus», «Opranbl IBETKOBBIX pacTeHui», «(Cxema pa3BUTHS KUBOTHOIO
Mupay, «ApoMopdo3bl KUBOTHBIX», <«lIpocreiimmey, «KUIIEUHOMOTOCTHBIEY,
«Ilmockue YEpBU», «YneHuCTOHOTHEY, «PEIOBI, «3E6MHOBOIHBICY,



«IIpecmbikaromuecs», «lItuuspy, «Miekonuraromume», «Pa3Buthe Xu3HU B
apXxeuckou spe», «Pa3BuTHe )XU3HU B MPOTEPO30MCKOMN 3pe», «Pa3BuTue Ku3HU B
IIaJIC030MCKOM 3pe», «Pa3BuTHe KU3HU B ME3030MCKOU 3pe», «Pa3BuTne Ku3HU B
KaitHO30MCKOM 3pe», « COBpeMEHHasl CUCTeEMa OPraHUYECKOTO MUPay.

O6opynoBanue: repObapuuM pPacTeHU pa3IUYHBIX OTAENOB, KOJUICKIIMU
HAaCEKOMBIX, BJIAKHBIC IIPENapaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUICKLIUH
UIJIOKOKMX, CKEJIEThl II03BOHOYHBIX JKMBOTHBIX, Yydena ITHUL U 3BEpEw,
KOJUIEKIIMM OKAMEHEJIOCTEN, IMOJE3HBIX HCKONMAEMbIX, MYJSIKU OpPraHUYECKUX
OCTaTKOB OPraHU3MOB.

BupryanbHasa  sa0oparopHas padora «MoaenuMpoBaHUE — ONBITOB
Munnepa—tOpu o u3yueHnto abuOreHHOro CUHTE3a OPraHuYeCKUX COSMHEHUN B
NEPBUYHOI aTMocdepe».

JlaGopaTtopHasi padora «/3yueHue W omMCaHHWE MCKOIAEMBIX OCTATKOB
JPEBHUX OPTaHU3MOB).

IIpakTuyeckas padora «l3ydeHne OCOOEHHOCTEH CTPOEHMSI PACTCHHIA
Pa3HBIX OTAEIIOB).

IIpakTHyeckas padora «/3yueHne ocoOEHHOCTEN CTPOCHHS MO3BOHOYHBIX
YKUBOTHBIX».

Tema 5. IIpoucxoxaeHue 4eJJ0BeKa — AHTPONOIeHe3

Paznene! u 3anaun anTponosioruu. MeToasl aHTPONIOJIOTUH.

CraHOBIEHUE NPEICTABICHUNA O MPOMCXOXKICHUM 4esoBeKa. PemurunosHeie
B033peHus. COBpEMEHHbBIE HAYYHBIE TEOPHH.

Cx0AcTBO yenoBeka ¢ KUBOTHBIMH. CHCTEMAaTUYECKOE MOJIOKEHUE YETTOBEKA.
CBugerenpcTBa  CXOACTBA  YEJIOBEKAa C  JKUBOTHBIMU:  CPaBHHUTENIBHO-
MOpPQOJIOTUUYECKHE, AMOPHUOTIOTUYECKHE, (bU3HOTOT0-ONOXUMHUIECKHE,
noBezeH4Yeckue. OTIIMYKS YEIOBEKa OT KUBOTHBIX. [IpsIMOX0XKI€eHHE U KOMILIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE TOJOBHOIO MO3ra U BTOPOM CUTHAJIIBHOU
CHUCTEMBI.

JBuxymie cuiibl (pakTophl) aHTpONOreHe3a: OMOJIOTUYECKUE, COLUaIbHbIC.
CooTHolieHrne OMOTOTMYECKUX U COIIMAIBHBIX ()aKTOPOB B aHTPOIIOTEHESE.

OCHOBHBIE CTaJAUU AHTPOIOTreHe3a. PaHHME ueroBexooOpasHbie 00€3bsHBI
(IPOKOHCYJIbI) M PaHHUE MMOHTUIBI — O0IIME MPEIKH Y€I0BEKOOOPa3HBIX 00€3bsH U
Jro/ied. ABCTPAJIONIUTEKU — JIBYHOTHE MPEIKHU JIoJeh. UelIOBEeK yMEblil, epBbIe
W3TOTOBJICHUS OpyAu TpyAa. YeloBeK NpsMOXOISAIIMKA U NEPBbIA BBIXOJ JIIOJIEU
3a  mpenensl  Adpuku. YenmoBek relmenvOeprckuii  — 00mMNA  TPEIOK
HEaHIEPTaJIbCKOTO YEJIOBEKA M YEJIOBEKA pa3yMHOro. YemoBeK HEeaHAEPTAIbCKUN
KaK BUJ JIFOJEH XOJIOMHOTO KiauMarta. YenoBeK pa3yMHbI COBPEMEHHOrO THIIA,
JIEHUCOBCKUM 4YEJIOBEK, OCBOCHHE KOHTMHEHTOB 3a mpeaenamu Adpuku.
[TaneoreneTrka 1 najgeoreHOMHUKA.



OBOMIONMS COBPEMEHHOTO 4eloBeKa. EcTecTBEHHBI OTOOpP B MOIMYJISILIMIX
yenoBeka. MyTaunoHHBIA mpouecc U noaumopdusm. IlomynsiuuoHHBIE BOJHBI,
nperid renoB, murpanus u «3G@eKT ocHOBATENS» B MOMYNIALUIX COBPEMEHHOTO
4eJI0BEKa.

Yenoseueckue pacel. [lonatue o pace. bonbiime packl: eBporneongHast
(eBpasmiickasi),  aBCTpajOo-HErpoujHas  (PKBATOpUabHAas),  MOHTOJOHWIHAsS
(a3maTcko-aMepuKaHCKas). Bpems M myTu paccesneHHs] 4YejoBEKa IO IUIAHETE.
EnunctBo  dyenoBeueckux  pac. HayuHas  HECOCTOSITENIBHOCTb — pacu3Ma.
[Tpucnoco0IeHHOCTh 4YENOBEKAa K pa3HbIM YCIOBUSAM OKPYXaroLlel Cpefbl.
BnusiHue reorpaduueckoit cpenpl M apelia TEHOB Ha MOPQOJIOTUI0 U
(U3MONOTHIO YeTIOBEKa.

MexauciuminHapaple  MeToabl B (usmyeckodt  (OMOJIOTHYECKON)
AHTPONOJIOTMU.  ODBOJIIOLIMOHHAS ~ AHTPONOJOTUS M NAJIEOAaHTPOIOJIOTHUS
4eJI0BEYECKUX MNonmysiuuid. buoconuanbHble UCCIEIOBaHMS MPUPOJBI YEIOBEKA.
HccnenoBanue KOBOMIOIUHI OMOIOTHYECKOTO U COLIMAIBHOTO B YEIOBEKE.

JdemoHcTpanumn

[Toptpersr: Y. {apBun, JI. JIuku, 5. . Porunckuii, M. M. I'epacumos.

Tabnuup! 1 cxembl: «MeTobl aHTPOIIOJIOTUNY, «I 0JIOBHOM MO3I YeJIOBEKay,
«YenoBexkooOpa3Hble 00€3bsAHB, «CKeleT YeIoBeKa M CKEJleT IIMMIIaH3e»,
«PyIMMEHTBI M aTaBU3MBbID», «J[BHKYIME CHIIBI aHTPOIIOT€HE3a», « DBOJIIOLIMOHHOE
IpPEBO  YENOBEKa», «ABcTpamonurek», «YenoBek  ymensli», «Yenosek
OpSIMOXOJAIIMIY, «/leHucoBckuil yenoBex» «Heanaepranpipl», «KpoMaHbOHLIBIY,
«I[Ipenxu yenoBekay, «ITarbl HBOJIOLUY YETIOBEKay, «Packl uemoBekay.

OOopynoBaHue: MyJSKM  OKaMEHENOCTEeH, NpeaIMEeTOB MaTepUaIbHOU
KyJbTypbl TpPEIKOB uYeJOBeKa, penpoiaykiuu (pororpaduu) KapTuH C
MU(DOJIOTUYECKUMU U OHOJCHCKUMHU CIO)KETaMU TPOUCXOXKICHHUS YEIOBEKa,
¢oTtorpadun HaX0JOK UCKONIAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YEJIOBEKA, MOJIEIIb
yepena 4YeJOBEKAa M 4Yepena IIMMIAaH3€, MOJEIb KHUCTU 4YeJOBEKa U KHUCTH
HIMMIIAH3€, MOJAEIIA TOPCa MPEAKOB YEJIOBEKA.

JlaGopaTtopnass pabora «l3yueHue ocoOeHHOCTEH CTPOCHHs CKeleTa
YEJIOBEKA, CBA3AHHBIX C MPSIMOXO0XKICHUEM.

IIpakTHyeckas padora «/3yueHune 3K0JIOrnYeCKUX aJjalTalui YEIOBEKay.

Tema 6. Dkojiorusi — Hayka 0 B3aUMOOTHOIIEHHSIX OPraHU3MOB U
HAIOPraHU3MEHHBIX CUCTEM C OKpY:KaKIleil cpeaou

3apoxxaeHue u pa3BuTHe 3kojoruu B Tpyaax A. ['ymGonbara, K. @. Pynbe,
H. A. CesepuoBa, 3. I'ekkensi, A. Tencnu, B. H. CykauéBa. Paznensl u 3amaun
9K0JIOTUU. CBSI3b KOJIOTUH C IPYTUMH HayKaMHU.



Metoasl skonoruu. IloneBwsie HaOMIOACHMS. DKCIEPUMEHTHl B SKOJIOTHH:
OpupojHble W JabopaTtopHble. MonaenupoBaHue B OKOJOTMH. MOHUTOPUHT
OKPYIKaIOIIeH Cpebl: JTOKATBHBIN, PETHOHATBHBIA U TJI00ATHHBIN.

3HaYeHUE DOKOJIOTMYECKUX 3HAHUM JUIA  YEJIOBEKa. DKOJOTMYECKOe
MHPOBO33pPEHNE KAaK OCHOBA CBS3€M YeNOBE4YEeCTBA C NMpuUpoaoi. PopmupoBaHue
HKOJIOTHYECKOM KYJIBTYPbI M IKOJOTUYECKOM I'PAMOTHOCTH HACEJICHUS.

JdemoHcTpanumn

[Toptpetsi: A. I'ym6onsar, K. ®@. Pynbe, H. A. Cesepiios, O. I'ekkens, A.
Tencnu, B. H. Cykaués.

Tabmuubl u cxembl: «Pazgensr skonorun», «Metoasl skonorun», «Cxema
MOHHUTOPHUHIA OKPYKAOLIEN CPEABDY.

JlaGopaTopHuasi padora «3yuenue METOJIOB DKOJIOTUYECKUX
HUCCIIEI0OBaHUI.

Tema 7. Opranusmsl 4 cpeaa OOUTAHUA

Okosorudeckue (HakTopbl U 3aKOHOMEPHOCTH uX AeiictBus. Knaccudukanus
IKOJIOTUYECKUX (HAKTOPOB: abMOTHUYECKUEe, OMOTHYECKUE, aHTponoreHHbIe. O01me
3aKOHOMEPHOCTH JAEUCTBUS 3Kojormueckux (axrtopos. IlpaBuno munumyma (K.
[lnpenrens, ). JIu6ux). TomepaHTHOCTb. DBPUOMOHTHBIE U CTEHOOMOHTHBIC
OpraHU3MBl.

Abuotnyeckue ¢akropbl. CBeT Kak dKkonoruueckuid akrop. [eiictBue
pPa3HbIX YYAaCTKOB COJIHEYHOI'O CIIEKTpa Ha OPraHU3Mbl. DKOJOTMYECKUE TPYIIIbI
pacTeHUl M >KUBOTHBIX II0 OTHOIIEHWIO K cBeTy. CHUrHajlibHasi poJib CBETA.
DoTONEPUOIU3M.

Temneparypa kak »skojoruueckui (akrop. JledicTBue TeMiepatypsl Ha
opranu3Mmsbl. [10MKHIOTEpMHBIE U TOMOMOTEPMHBIE OPraHU3MbI. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Brnaxnocte kak 3konornueckuit dakrop. I[IpucmocobneHus pacTeHHil K
nojJiep>KaHuio BojgHoro Oananca. Knaccudukanus pacTeHUH MO OTHOUIEHUIO K
Boje. [Iprcnoco0nenns KUBOTHBIX K U3MEHEHHUIO BOJJHOTO PEXHUMA.

Cpenbl oOWTaHUS OPraHU3MOB: BOJHAs, HAa3€MHO-BO3YyIIHAs, MMOYBEHHAs,
riyOMHHas  TOAINOYBEHHAs,  BHyTpuopraHu3MeHHas.  DU3HKO-XMMHYECKHE
0COOEHHOCTH cpea oOuTaHus opraHusMoB. llpucnocoOiieHus OpraHu3MOB K
YKW3HU B Pa3HbIX cpeaax.

buonornyeckue putmbl. BHemiHwe u BHyTpeHHHE pPUTMbL. CyTOUHBIE U
rOJUYHbIE PUTMBL. [IpHCrOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSM
YCIIOBUU KU3HU.

Kusznennsie @Qopmbl opranu3MoB. [loHsiTue O JKU3HEHHOW (QopMme.
KuzneHnHbie POpMbI pacTeHU: IE€PEBbs, KYCTAPHUKU, KYCTAPHUYKH, MHOTOJIETHHE



TpaBbl, OJHOJETHHE TpaBbl. JKu3HEHHBIC (OPMBI >KUBOTHBIX: THAPOOMOHTHI,
re00UOHTHI, a3POOHOHTHI. OCOOCHHOCTH CTPOCHUS U 00pa3a KU3HHU.

buortnueckue (bakTopsI. Bunet  OuoTHMYeCKMX ~— B3aMMOJICHCTBUIL:
KOHKYPEHIUs, XUIIHUYECTBO, cUMOUO03 U ero gopmel. [lapazutusm, koonepanus,
MyTYyaju3M, KOMMEHCaIu3M (KBapTUPAHTCTBO, HaxJieOHn4YecTBO). Hetpoduueckue
B3aUMOJICUCTBUS  (Tommyeckue, (¢opuyeckue, Gdadpudeckue). 3HAUYCHHE
OMOTUYECKUX B3aUMOJICHCTBUN Il CYIIECTBOBAaHUS OPTraHU3MOB B Cpelie
obutanus. [I[puHIKIT KOHKYPEHTHOTO UCKITIOYEHUSI.

JdeMoHcTpauuu

Tabmuupl U cxembl: «Ikonorudyeckue @axrtopb», «CBETOBOM CIEKTpY,
«IKOJIOTUYECKHUE TPYIIIbl )KUBOTHBIX MO OTHOIIEHUIO K CBETY», «TErIOKpOBHbIE
KUBOTHBIE», «XOJOJAHOKPOBHBIE KHUBOTHBIEY», «Dusznonornueckue aganTaluu
KUBOTHBIX», «Cpeabl o00MTaHUSI OpraHu3MoBy, «buosoruueckue pUTMBIY,
«Kuznennole  Gopmbl  pactenmity, <« KuzHeHHbIe  (GOPMBI  KHUBOTHBIXY,
«IKOoCcHCTEMA HIMPOKOJIUCTBEHHOIO JIeca», « IKOCUCTEMAa XBOMHOTO Jiecay, «llenu
NUTaHus», «XunHudecTBoy, «llapasutusm», «Koukypenius», «Cumomnos»,
«KommeHncanmuzmy.

O6opynoBanue: repbapud pacTeHUW M >KUBOTHBIX, MPUCIOCOOJIEHHBIX K
BIUSHUIO PAa3IUYHBIX SKOJOTMYECKUX (PAKTOPOB, TepOapuu CBETONHOOUBBIX,
TEHETIOOMBBIX M TEHEBBIHOCIHMBBIX PACTCHHUI, CBETOJNIOOUBBIC, TCHEITIOOMBBHIC H
TEHEBBIHOCJIMBBIE KOMHATHBIC PACTEHUS, repOapuu U KOJUICKIIUU TETIOMIOOUBHIX,
3UMOCTOMKHX, MOPO30YCTOMUYMBBIX PACTEHUM, Yydesa MTUIl U 3Bepel, repdapuu
pacTeHui, OTHOCSAUIMXCS K rurpoduram, kcepoduraM, me3opuTaM, KOMHATHBIE
pacTeHusl TaHHbIX TPYII, KOJJIEKIIMN KUBOTHBIX, OOUTAIONINX B Pa3HbIX Cpelax,
repOapuu W KOJUIKIIMM PACTCHWA W JKUBOTHBIX, OOJAMAIONUX dYepTaMu
MPUCTIOCOOJICHHOCTH K CE30HHBIM HM3MEHCHHSIM YCIIOBUW KU3HH, repOapuu u
KOJUIEKIIMM PACTEHUN M >KUBOTHBIX PA3JIMYHBIX YXKU3HEHHBIX (OPM, KOJUIEKLIUU
KUBOTHBIX, YYACTBYIOIIUX B PA3IMYHBIX OMOTUYECKUX B3AUMOIEHCTBUSIX.

JlabopaTtopnasi padora «BbisiBIeHHE TPUCTOCOOJICHUI OpPraHU3MOB K
BIIUSIHUIO CBETA.

JlabopaTtopnasi padora «BpisiBIeHHE MNPUCTOCOOJICHUI OpPTraHU3MOB K
BIIMSIHUIO TEMIIEPATYPBI».

JlaGopaTopnasi paGora «AHATOMUYECKHE OCOOCHHOCTH pACTEHUU U3
Pa3HBIX MECT OOMTAHUS.

Tema 8. Dxoy10rusl BUAOB U MOMYJIANMMA

DKOJIOTUYECKUE  XapaKTEPUCTHKHU NOMYJIALINH. [Momymsimusa ~ Kak
ounonoruyeckas cucrema. Poinb HEOJHOPOAHOCTU Cpeibl, GU3HUECKUX OapbepoB U
0co0eHHOCTe OMOJoruu BUIOB B (POPMHUPOBAHUU MPOCTPAHCTBEHHOM CTPYKTYPHI
nonyJysiiiuii. OCHOBHBIE TIOKa3aTEIW MOMYJSIUUA: YHUCIEHHOCTh, IUIOTHOCTb,



BO3pDaCTHAasi M IIOJIOBasi CTPYKTypa, POXKAAEMOCTb, MPUPOCT, TEMII POCTA,
CMEPTHOCTb, MUTPALHA.

Dkosioruyeckas CTpykrypa nonyiasiuud. OUeHKa YUCIEHHOCTU MOMYJISIINU.
JlnHamMuKka monynsiuuyd U €€ peryisuus. bUOTHYECKUI NMOTEHUHAN IOIYJIALUH.
MopaenupoBaHre TUHAMUKYA TONYJAIUU. KpruBble pocTa YUCIEHHOCTH HOMYJISLINH.
KpuBbie BbDkHMBaHMs. Perynsiusi 4uMCICHHOCTH MOMYJSLUN: posib (HaKTOPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT INIOTHOCTU. JKOJIOTUYECKHUE CTPATETUH BUJOB (T- U
K-ctparerun).

[Tonarue o0 sKkoJorMYecKkod Huie Buaa. MectooOutanue. MHoOroMepHas
Mozenb 3Kkosiorndeckon HumM Jx.M. XarumHcoHa. Pa3mepbl 3KOIOrMYECKOU
HulM. [loTeHnmanpHas v peanr3oBaHHAs HULIU.

Bun kak cucrema nomynsaumi. Apeansl BUAOB. Buapl M uX KU3HEHHBIE
CTpaTeruu. JKOJIOTHYECKHE SKBUBAJICHTHI.

3aKOHOMEpPHOCTM TOBEJCHUS W MHrpaluid KUBOTHBIX. buonormyeckue
VHBA3UU YyKEPOJHBIX BUJIOB.

JdemoHcTpanumn

[Toptper: k. . XaTunHCOH.

Tabmuubl U cxembl: «IDKOJIOTMYECKUE XaPAKTEPUCTUKU MOMYJISLIHN,
«IIpocTpaHcTBEHHass  CTpyKTypa  mHomyiasiuun», «Bo3pacTHble  NHpamMuAbI
nonyisiiun», «CKOpOCTh  3aceleHuss TMOBEPXHOCTH 3eMJIM  Pa3IMYHbIMU
opranuszmMammn», «Moaens 3konmornueckor Humm J[x. M. Xarunaconay.

Ob6opynoBanue: repdapun pacTeHUM, KOJIJIEKIIUH )KUBOTHBIX.

JlaGopaTtopnass  pabora  «IIpucnocoOneHuss ceMssH pacTeHUH K
pacCeseHUION.

Tema 9. Jkosnorust coodmecTB. IKOJOrHYECKHE CHCTEMBI.

CoolmiectBa opranu3moB. buoneno3 u ero crTpykrypa. CBsizu MEXIy
OopraHu3Mamu B OMOLIEHO3E.

Dkocuctema kak oTkpbiTas cuctema (A. Jx. Tencnu). DyHKIIMOHAIbHbBIE
OJIOKM OpPraHM3MOB B OKOCHUCTEME: MPOMYIEHTHI, KOHCYMEHTHI, PEIyICHTHI.
Tpoduueckne ypoBuu. Tpoduueckne nenmm u cetu. AOuoTHUecKHe OJOKU
skocucteM. [1ouBsl U Wikl B 3kocucteMax. KpyroBoport BEIIECTB U MOTOK SHEPTUU
B OKOCHUCTEME.

OcHOBHBIE  TIOKa3aTeaWM  JKOCUCTEMBbl. bumomMacca W mpoayKuws.
DKOJIOTUYECKHE MUPAMU/IBI UCel, OMOMAaCChl 1 SHEPTHH.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. Duyxmyayuu.
HampaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — cykieccuu. llepBuuHbie U
BTOPUYHBIE CYKIECCUM W UX TMPUYUHBL. AHTPONOIE€HHbIE BO3JCUCTBUA Ha
cykueccuu. Knumakcnoe coobiiectBo. buopasnoodpasue u noaHoTa KpyroBoporta
BEIIECTB — OCHOBA YCTOMYNBOCTH COOOITIECTB.



[Tpuponnbie 3x0ocuCTEMBI. JKOcucmemsbl 03Ep U pex. IKocucmemvl Mopetl U
oxeanos. Ixocucmemvl MyHOp, 1€CO8, cmeneu, nyCcmoultb.

AHTpONOrE€HHBIE HKOCUCTEMBI. ATrposkocucTteMa. ArpoueHo3. Pazmuuus
MEXIy aHTPOIIOT€HHBIMH U MPUPOTHBIMHU 3KOCHCTEMaMHU.

Ypboskocuctembl. OCHOBHBbIE KOMIIOHEHTHI ypOo3kocucTeM. [opojckas
dnopa u ¢dayna. CuHaHTpomm3anus TOpPOACKON ¢ayHbl. buonmornyeckoe u
XO3SIICTBEHHOE 3HAYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICHCTBUI OPraHU3MOB B
sKkocuctemax. Ponb kackaonoco sgpghekma u 6udos-30uhpukamopos (Kirouesvix
61008) 8 (yHKYUOHUpOsaHuu 3Kkocucmem. IlepeHOC SHEPIUU U BEIIECTB MEXKIY
CMEXXHBIMHA 3KOCUCTEMAMH. Y CTOMYMBOCTh OPTAHU3MOB, MOIYJISALUNA U 3KOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3JICHCTBHIA.

Mexanuzmoi 8030eticmaus 3GepASHEHUU pPA3HbIX Munos Ha
cybOpeaHu3MeHHOM, OP2AHUSMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM YPOBHSX,
OCHOBbl  IKOJI02UHECKO20  HOPMUPOBAHUS — AHMPONO2EHHO20  B8030€UCMEUAL.
MeTomon0THss MOHUTOPUHTA €CTECTBEHHBIX U @HTPOIIOTEHHBIX YIKOCUCTEM.

JdemoHcTpanumn
[Toptpert: A. JIx. Tencnu.
Tabmuubt u  cxeMbl:  «CTpykTypa  OuoueHo3a»,  «IDKOCUCTEMA

IIUPOKOJUCTBEHHOTO Jiecay, « IKOCHCTeMa XBOWHOTO Jiecay, « DyHKIIMOHATHHBIC
TPYIIIBl OPraHU3MOB B JKOCHUCTEME», «KpyroBopoT BemiecTB B 3IKOCHUCTEMEY,
«enu nutranus (macTOUIIHAS, JETPUTHAS)», «IKOJOTHUECKas TUPAMHUIA YUCEID,
«JKonoruyeckas nupamua OMOMAcCChly, «IKOJIOTHMUEcKass MUpaMuia SHEPTUMY,
«O0pazoBanue 6osiotay, «llepBuunas cykieccus», «BoccTaHOBIIeHHE Jieca MOCTe
noxkapa», «JKOCHUCTeMa 03epay», «ArporeHos», «KpyroBopoT BemIecTB U MOTOK
SHEPruM B arpoueHose», «[Ipumeps! ypoosKocucTeM.

O6opynoBanue: repbapun pacTeHU, KOJUIEKIIMA HACEKOMBIX, Uydelia MTHIL U
3Bepeil, repdapuu KyJbTypHBIX U JUKOPACTYIIUX PACTEHUH, aKBApUYM KaK MOJIEIb
KOCHCTEMBI.

IIpakTuyeckas padora «/3ydenne u onucanrue ypO03IKOCUCTEMBDY.

JlaGopaTopnass paGora «lI3yuenue pa3HOOOpa3usi MENKHX IMOYBEHHBIX
YJICHUCTOHOTHX B Pa3HbIX SKOCUCTEMAX).

IKCKYpcUsi «IKCKYpCHs B TUIMYHBIN OnoreoieHo3 (B ayOpaBy, Oepe3HsK,
CJIBHUK, Ha CYXOIOJIbHBIA UM IOMMEHHBIN JIYT, 03€PO, OOTIOTO)».

IKCKYpcusi «IDKCKypCUsS B arpo’KOCHUCTeMy (HA MOJ€ WIA B TEIIMYHOE
XO03SHUCTBO)».

Tema 10. buocdepa — riodanbHast IKOCHCTEMA

buocdepa — obmiernanerapHas o0ojiouka 3eMiM, TZI€ CYIIECTBYET WIIU
CyILIECTBOBaJIa kM3Hb. Pa3BuTHe mpencraBieHuit o 6uocdepe B Tpynax . 3rocca.



VYuenue B. U. Bepnaackoro o 6mocdepe. Ob6mactu 6mocdepsr u e€ coctas. JKupoe
BEIIECTBO OHOchepsl U ero PyHKIIHH.

3aKOHOMEPHOCTH cyliecTBOBaHus Ouocdepsl. OcodeHHOCTH Onochepsl Kak
ri100abHOM 3K0cUCTeMBI. JMHamMuueckoe paBHoBecue B Ouochepe. KpyroBopotsl
BEIIECTB U OMOT€OXMMHUYECKHE HUKIbI (yrieposaa, a3oTa). PUTMHUYHOCTD sIBIIEHUM
B Ouocdepe.

3oHanbHOCTh Ouochepnl. I[lonsitue o Omome. OCHOBHBIE OWOMBI CYIIIH:
TYHJIpa, XBOMHBIE Jieca, CMEIIaHHbIE U IMPOKOJIUCTBEHHBIE Jieca, CTeH, CABaHHBI,
NMyCTBIHU, TPOIMYECKHUE JIeca, BHICOKOTOphbs. Kinumart, pacTUTENbHBIN U 5KUBOTHBIN
MUp OMOMOB CYIIIH.

CrpykTypa u QyHKIHS )KUBBIX CUCTEM, OIICHKA WX PECYPCHOTO MOTEHIIMAa 1
ounocdepHbIx QyHKIUH.

JdeMoHcTpauuu

[Toptpetsl: B. U. Bepuanckuii, 3. 31occ.

Tabmunpr u cxemsl: «I'eocdepst 3emmn», «KpyroBopor azora B mpupome»,
«KpyroBopoT yriepoga B mpupone», «KpyroBopoT KuciIopoja B MPUPOIEH,
«KpyroBopoT Boawl B mpupojae», «OCHOBHBIE OMOMBI Cymny, «Knmmatudeckue
nosica 3emnn», «TyHapay», «Takray, «Cmemanneiii gec», «ILIMpokoancTBEHHBIM
aecy, «Crenby, «CaBanHay, «IlycTeiHsay, « Tponuueckuii nec.

O6opynoBanue: repdapun pacTeHUI pa3HBIX OMOMOB, KOJUICKITUN KUBOTHBIX.

Tema 11. YennoBek u OKpy:xawuias cpeaa

DKOJIOTMUECKHE KPU3UChl M MX TMpUYMHBL. Bo3nelcTBue uyenoBeka Ha
ouochepy. 3arpszHeHue Bo3ayHIHOW cpenbl. OxpaHa Bo3ayxa. 3arps3HEHUE
BoAHOW cpeabl. OxpaHa BOJHBIX pecypcoB. Paspymienne mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. 3MeHeHune Kiumara.

AHTpPONOreHHOE BO3JEHCTBHE HA PACTUTENBHBIN U KUBOTHBIN Mup. OxpaHa
pPacCTUTENBHOTO W JKUBOTHOrO MHUpa. OCHOBHBIE NPHUHIMIBI OXPaHbl MPUPOJIBI.
Kpacaeie kHuru. Oco0o oxpansemble mpupoanbie Ttepputopun (OOIIT).
Borannueckue casbl 1 300J0THYECKHE ITAPKH.

OCHOBHbIE TPUHIUIIBI YCTOMYMBOTO PA3BUTUS YEJIIOBEUECTBA U IPUPOIBIL.
PanponanbHoe — MpPUPOAONONIB30BAaHME M COXpaHEHHE  OMOJOTHYECKOIrO
pazHooOpazus 3emiu. OOIME 3aKOHOMEPHOCTH TJIOOANBHBIX 3KOJIOTMYECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOI'O KpU3HCa U €T0 BEPOATHBIE TIOCIECTBUA.

Pa3zBuTne METONOB MOHHUTOPUHIAa PAa3BUTHUSL OMACHBIX TEXHOTEHHBIX
npoueccoB. Cucmemmuvie ucciedo8anus nepexooa K pecypcocbepezarowel u
KOHKYDEeHmOocnocooHou snepeemuxe. buonoeuueckoe paznoobpasue u buopecypchoi.
Hayuonanvnuvlie ungopmayuonnvle cucmemsl, obecneuyugarujue O00CmMyn K
uHgopmayuu no  COCMOAHUIO OMOENbHbIX 6U008 U 3Kkocucmem. (OCHOBbI



sKopeaburumayuu IKocucmem U Ccnocob6o8 6OopvdvLl ¢  OUONOBPENCOSHUAMU.
Pexoncmpykyus mopckux u nazemHuvlx dKoCUCTEM.

JdemoHcTpanumn

Tabmumet w cxeMbl:  «3arpsi3HeHHE  aTMOcQepb»,  «3arps3HEHHe
ruapocdepsl», «3arpszHeHre 1ouBb», «llapHukoBeiii  AddekT», «Ocobdo
OXpaHseMbIe TIPUPOTHBIC TEPPUTOPHUIY, «MOJEH yIpaBIsIeMOTO MUPAY.
O6opynoBanue: ¢oTorpaduu OXpaHIEMBIX PACTCHHH W KUBOTHBIX KpacHoi
kHuru Poccutickoi @eneparuu, KpacHoil KHUTH perHoHa.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BHUOJIOTUN HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycraHaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHUS
oOydJarouMucs MporpaMM CpeiHero ooOmiero oOpa3oBaHMs: JIMYHOCTHBIE,
METANpPEIMETHBIE U MPEIMETHBIE.

B cTpyKkType TMYHOCTHBIX PE3yIhTaTOB OCBOEHUS MPOTPAMMBI 110 OMOJIOTHUN
BBIJICJICHBI CIIAYIOIINE COCTABJISIONINE: OCO3HAHME OOYJarONTUMUCS POCCUNUCKON
IPaKIaHCKOM UJIEHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSATEIIbHOCTH
U CaMOOINpPEACNICHUIO, Haluuyue Mmomusayuu K OOy4YEHUIO  OHMOJIOTHH,
yeneHanpasiienHoe pazeumue BHYTPEHHUX YOEXKIEHUN JHUYHOCTH Ha OCHOBE
KITFOUEBBIX ITIEHHOCTEH W WMCTOPUYECKUX TPATUIIANA Pa3BUTHS OHOJOTUYECKOTO
3HaHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUAIOUINXCS PYKOBOJICTBOBATHCS B CBOEH
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMA ~ YCTAHOBKAMH, IPUCYIIUMU CUCTEME
OMOJIOTUYECKOTO  00pa3OBaHUs, Haauuyue  NPABOCO3HAHUS  SKOJOTUYECKON
KYJIbTYPBI, CHOCOOHOCMU CMABUMb TIETTU U CTPOUTH )KU3HEHHBIC TUTAHBI.

JIM4HOCTHBIE Pe3yJbTaThl OCBOCHUS MPOTPAMMBI IO OMOJIOTHH JTOCTUTAIOTCS
B EJMHCTBE YYEOHOW M BOCIUTATEIBHON [EATEIbHOCTH B COOTBETCTBUHU C
TPAaAULUOHHBIMA POCCUMCKUMU COLIMOKYJIBTYPHBIMUA, UICTOPUYECKUMH U TYXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSMHM, MPUHATHIMUA B OOIIECTBE MpaBUJIAMU U HOPMaMU
MOBEJICHUSI W CIIOCOOCTBYIOT TIPOIIECCAM CaMOIIO3HAHMS, CAaMOBOCIHUTAHUS U
CaMOpa3BUTHUS, PA3BUTUS BHYTPEHHEW MO3ULUM JMYHOCTH, NATPUOTU3MA U
YBaXKEHUS K 3aKOHY W IMPABOIOPAIKY, YEJTOBEKY TPyJa U CTaplIeMy MOKOJIEHUIO,
B3aMMHOTO YBa)KEHHsI, OCPEKHOrO OTHOIIEHUS K KYJbTYPHOMY HAcClEeIUI0 U
TPaJULMsIM MHOTOHAIMOHAIBHOTO Hapoaa Poccuiickonn depepaunu, npupoje u
OKpYXarolen cpeae.

JIn4HOCTHBIE pE3yNbTaThl OCBOCHHS ydeOHOTro mpeamera «buomorusy»
JOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YyYarolIMXcsi pyKOBOJCTBOBATHCSA
chOpMUpPOBAHHOW BHYTPEHHEH TO3UIIMEH JIMYHOCTHU, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAINH, TIO3UTHUBHBIX BHYTPCHHHX  YOEXKICHWH, COOTBETCTBYIOIIHNX
TPAJAMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIEeCTBa, PACIIUPEHUE KU3HEHHOTO
ONBITa U ONBITA JEATEIBHOCTH B IMPOLECCE pEANM3alui OCHOBHBIX HAIPaBJICHUN
BOCIIUTATENBHON ESITENBHOCTH, B TOM YHCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3HUINH O0YJAFOIIETOCs KaK aKTHBHOTO U
OTBETCTBEHHOTO WICHA POCCHIICKOTO OOIIECTBA;

OCO3HaHUE CBOMX KOHCTUTYLIMOHHBIX MpaB MU OOS3aHHOCTEH, YyBaKEHUE
3aKOHa U MPaBOIOPSIKa;



FOTOBHOCTh K COBMECTHOM TBOPYECKOM JESITEIIBHOCTH NPH CO3JaHUU
y4€OHBIX MPOEKTOB, PEIICHUH YUYEOHBIX W MO3HABATENIbHBIX 3a]a4, BHITOJHECHUU
OMOJIOTHUECKUX IKCIIEPUMEHTOB,

CIIOCOOHOCTh  OMPENENsTh COOCTBEHHYIO TIO3UIMIO [0 OTHOIIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHHE YYHMTHIBATh B CBOUX JIEHCTBUSAX HEOOXOAUMOCTh KOHCTPYKTHBHOTO
B3aMMOJCHCTBHS JIOJEH ¢ pa3HbIMU yOEKACHUAMHU, KyJIbTYPHBIMH LIEHHOCTSIMH U
COIMAJIbHBIM TMTOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOILIECCE COBMECTHOTO BBIMOJTHEHUS
y4eOHbIX, TO3HABATEIbHBIX M HCCJIEAOBATENBLCKUX 3aJa4, YBAXKHUTEIBHOIO
OTHOIICHHUS K MHEHHUIO OIIMOHEHTOB MpU OOCYKJICHHUH CIOPHBIX BOMPOCOB
OMOJIOTHMYECKOTO COJEPKaHUS;

TOTOBHOCTh K TYMAHUTAPHON U BOJIOHTEPCKOM J1€ATENbHOCTH;

2) IAaTPHOTHYECKOT0 BOCITUTAHUSA:

c(hopMUPOBAHHOCTH POCCHICKOU TPaXJaHCKOU UJIEHTUYHOCTH,
NaTpUOTHU3Ma, YBAXKEHHUS K CBOEMY HApOJy, YyBCTBA OTBETCTBEHHOCTH MHEPEN
Ponnuou, ropmoctn 3a cBOM Kpal, CBOO PoauHy, CBOM A3BIK M KYJBTYpY,
MPOIIJIOE U HACTOSIIIEe MHOTOHAIIMOHAIILHOTO Hapoja Poccuuy;

LEHHOCTHOE OTHOUIEHUE K MPUPOJHOMY HACIIEUIO U MaMITHUKAM TPUPOJIbI,
JOCTHXKEHUSIM Poccun B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPYIE;

CIIOCOOHOCTh OLIEHUBATh BKJAJ POCCUHUCKUX YYEHBIX B CTAaHOBIIEHUE H
pa3BuUTHE OHWOJOTHUM, TMOHUMAHUSA 3HAYEHHs OHOJOTMHM B TO3HAHUU 3aKOHOB
IPUPOBI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIECTBA;

ujeiiHas yOeXJIEHHOCTh, TOTOBHOCTh K CIIy>)KeHHIO M 3amute OTedecTsa,
OTBETCTBEHHOCTb 32 €ro CyAbOY;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHUE JYXOBHBIX IIEHHOCTEH POCCUICKOI0 HApOIa;

c(hOpMUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMSI, STUYECKOTO MTOBEICHUS;

CIIOCOOHOCTH OIICHMBATh CHUTYAllMI0 U MPUHUMATh OCO3HAHHBIE PEUICHMUS,
OPUEHTHPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IEHHOCTH;

OCO3HaHUE JIMYHOTO BKJIaJla B TOCTPOCHUE YCTOMYMBOIO OYAYIIETO;

OTBETCTBEHHOE OTHOLIEHUE K CBOMM POAMUTEIISAM, CO3/IaHUI0 CEMbU Ha OCHOBE
OCO3HAaHHOTO TMPUHATUS IIEHHOCTEW CEeMEHHOM JKU3HU B COOTBETCTBUU C
TpaguuuamMu Haponos Poccun;

4) 3cTeTH4eCKOro BOCIIUTAHMS

ACTETUYECKOE OTHOILIEHHE K MHpPY, BKJIIOYAs 3CTETUKY ObITa, HAy4YHOIO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYJa, OOIIECTBEHHBIX OTHOILICHUN;

MOHUMAaHUE YMOILIMOHATILHOTO BO3/IEHCTBUS )KUBOU MPUPOJIBI U €€ IEHHOCTH;



TFOTOBHOCTh K CAMOBBIPQKEHHUIO B pa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE
IPOSIBIISITH KAYECTBA TBOPUYECKON JTUYHOCTH;

S) ¢usnyeckoro BocnuTaHus, GOPMHUPOBAHHUA KYJILTYPbl 310POBbS H
IMOLMOHAIBHOIO0 0/1aroNoyYus:

NOHMMaHHWE U pealu3alus 370pOoBOro M 0Oe3omacHOro odOpasza JKU3HU
(3m0poBO€  THUTaHHWE, COONIOJEHHME TUTHEHUYECKUX TPaBHUJI U HOPM,
cOAMaHCUPOBAHHBIM PEXKUM 3aHATUH U OTHBIXa, peryisipHas ¢uznyeckKas
aKTUBHOCTb), OEpEKHOI0, OTBETCTBEHHOI'O M KOMIIETEHTHOI'O OTHOIIECHUS K
CcOOCTBEHHOMY (PM3UUYECKOMY U IICUXUYECKOMY 3/J0POBBIO;

IIOHMMAHUE LEHHOCTM NPAaBWI WHIMBUAYAJIbHOTO M  KOJUIEKTUBHOTO
0€301acHOr0 MOBECHUS B CUTYAIUSIX, YTPOKAIOUINX 3JOPOBBIO U )KU3HU JIIOJIEH;

OCO3HAaHHE TOCIEACTBUM U HENPUATHUS BPEAHBIX NMPUBBIUEK (YMOTpEOICHUS
aJIKOTr0JIsl, HAPKOTHKOB, KYpEHHUS);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTD K TPYZY, OCO3HAaHKE IIEHHOCTH MacTepCTBa, TPYA0II00uE;

FOTOBHOCTh K AKTUBHOM JEATEIBHOCTH TEXHOJOTHMYECKOW W COLUAIBHOM
HAIpPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUNIAHUPOBATH U CAMOCTOSITEIILHO
BBIIIOJIHATH TAKYIO IESITEIBHOCTD;

UHTEpPEC K Pa3inyHbIM cpepaM Mpo(hecCHOHATBHON NeSTEIbHOCTH, YMEHHE
coBepLIaTh OCO3HAaHHBIM BBIOOp Oyaymiel mpodeccun U peasru30BBIBATH
COOCTBEHHBIE KU3HEHHBIC TIIaHBbI;

TFOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHHIO M C€aMOOOpPa30BAHHUIO Ha
IIPOTSKEHUH BCEU JKU3HU;

7) 3KO0JIOTHY€CKOr0 BOCIIUTAHMSA

IKOJIOTUYECKU IIEJIeCO00Pa3HOE OTHOIICHHE K MPHUPOAE KaK HCTOYHHKY
YKU3HH Ha 3eMJIe, OCHOBE €€ CYyIIECTBOBAHMS;

NOBBILIEHUE YPOBHS OSKOJOTHYECKOW KyJbTYpbl: INPUOOPETEHUE OIIbITA
IUIAHUPOBAHMS IIOCTYIIKOB M OLICHKM HMX BO3MOXKHBIX IIOCIEACTBUM JJIA
OKPYXaroUen Cpebl;

OCO3HaHHE TI00ATBHOTO XapaKTepa SKOJIOTMYECKUX MpoOjeM U myTed HuX
pELICHMS;

CIIOCOOHOCTh HMCIOJIB30BaTh IpPHOOpETaeMble MpU H3YYEHHM OHOJIOrHH
3HaHWSA M YMEHHUS IPU PEIICHUH MpoOJIeM, CBA3aHHBIX C PALUOHAIBHBIM
IPUPOJIOTIONB30BaHUEM  (COONIIO/IEHHE  TpaBUJ  TOBENEHUS B  MPHUPOJE,
HaIIpaBJIEHHBIX HA COXPAHEHUE PABHOBECUS B SKOCHCTEMAX, OXpaHy BHJIOB,
AKOCUCTEM, OHOChephl);

aKTUBHOE HENpPHUIATHE JEHUCTBUM, TNPUHOCAIIUX Bpel  OKPYKAIOLIECH
IPUPOJIHON Ccpeie, YMEHHE MPOTHO3UPOBATH HEOIATONPUSATHBIE SKOJIOIMYECKHE
NOCJIEICTBUSI PEANPUHUMAEMBIX JEHCTBUN U IPENOTBpALIATh UX;



HAJIMYUE Pa3BUTOTO SKOJOTHYECKOTO MBIIUICHHUS, 3KOJOTHYECKON KYJIbTYpHI,
OTIbITa JeSITEIbHOCTH HKOJIOTMYECKOM HapPaBJIEHHOCTH, YMEHHUS
PYKOBOJCTBOBATbCA MMH B TO3HABATENIbHOM, KOMMYHHUKATUBHOW M COLIMAJIBHOU
IPaKTUKE, TOTOBHOCTH K YYaCTHIO B MPAKTUUYECKOH AESITeIbHOCTH SKOJOTHUECKOM
HaNpaBJIeHHOCTH;

8) neHHOCTH HAYYHOI'0 ITO3HAHUSA:

c(OpMHUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHs HAYKH U OOLIECTBEHHOW MPAKTUKHU, OCHOBAHHOTO Ha JHAJore
KYJIBTYp, CIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTA B MOJIMKYJIBTYPHOM MHpE;

COBEpPILIEHCTBOBAHUE SI3bIKOBOM W YHUTATENbCKOM KYJNbTYphl KaK CpEACTBa
B3aMMOJICHCTBHS MKy JTIOABMH U MMO3HAHUS MUPA;

NOHMMaHUE crneuu@UuK OHONOTHH KaK HayKH, OCO3HaHUS €€ poiu B
(GopMHpPOBaHUN PALIMOHAIBFHOTO HAYYHOI'O MBIIUICHUS, CO3/IaHUM IIEJI0OCTHOTO
IpeACTaBiIeHUs 00 OKpY’XKalolleM MHUpe KaK O €IMHCTBE IPUPOIbI, YeJIOBEeKa U
oOmiecTBa, B MO3HAHUU MPHUPOJHBIX 3aKOHOMEPHOCTEH M PpEIIEHUH MpodsieM
COXpaHEHHUS MPUPOJIHOTO PABHOBECHS;

yOexXAEHHOCTh B 3HAYUMOCTU OWOJIOTMH JAJIi COBPEMEHHOW IMBHIIM3AIINH:
oOecrieuyeHHsi HOBOTO YPOBHS Pa3BUTUS MEAMLMHBI, CO3/JaHUE NEPCHEKTHUBHBIX
OMOTEXHOJOrWi, CHOCOOHBIX pelaTh pecypcHble NpoOJIeMbl  Pa3BUTHA
YeJI0BEYECTBA, MOMCKA MyTeH BBIXOJA U3 II00ANbHBIX IKOJIOTMYECKUX MPOOIeM U
ofOecrieueHHss  mepexoAa K  YCTOMYMBOMY  Pa3BUTHIO,  PalMOHAIBHOMY
UCTIOJIb30BAHUIO TPUPOAHBIX PECYpCcOB U (HOPMUPOBAHHIO HOBBIX CTaHAAPTOB
KHU3HU;

3aMHTEPECOBAHHOCTh B TONYYEHMHM OHOJOTMYECKMX 3HAaHUM B LEJIX
HOBBIIICHUSI OO0IIEH KyJbTYpbl, €CTECTBEHHO-HAYYHOW TI'PaMOTHOCTH, Kak
COCTaBHOM 4acTH (PyHKIMOHAJIBHOM I'PaMOTHOCTH OO0ydYaromuxcs, Gpopmupyemon
pY U3y4eHUH OHOJIOTHY;

NOHUMaHHUE CYIIHOCTH METOJOB IO3HAHUS, MCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BAaTh IMOJy4YaeMmble 3HAHWMS JJIs aHaju3a u
OOBSICHEHUS ABIICHUI OKPYKAIOLIETO MUpa U MPOUCXOIAUINX B HEM M3MEHEHHIH,
yMEHHE JeflaTh OOOCHOBAHHBIE 3aKIIOYEHHUS Ha OCHOBE HAyYHBIX (DaKTOB H
UMEIOIINXCS JAHHBIX C LIEJIbI0 MOJIyUYeHUs JOCTOBEPHBIX BHIBOJIOB;

CHOCOOHOCTh CaMOCTOSITEIbHO HCIOJIb30BATh OMOJOTHMYECKUE 3HAHUS JIS
pelieHust npo6sieM B peabHbIX KU3HEHHBIX CUTYaIIUAX;

OCO3HAHHE IIEHHOCTH HAy4YHOU JesTeNIbHOCTH, TOTOBHOCTH OCYIIECTBIATH
IPOEKTHYIO M UCCIEI0BATEIbCKYIO ACSITEIbHOCTh HHANBHUIYAJIbHO U B TPYIIIIE;

TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEphIBHOMY  OOpa3OBaHUIO U
caM0o00pa30BaHUIO, K AKTHMBHOMY IIOJIyYEHUIO HOBBIX 3HAaHMW IO OHMOJIOTUU B
COOTBETCTBUH C KU3HEHHBIMH MOTPEOHOCTSAMHU.



METAINIPEIMETHBIE PE3YJIBTATBI

MeranpeameTHbIe pe3yJbTaThl OCBOEHUSI yueOHoro mpeamera «buonorus»
BKJIIOYAIOT: 3HAauMMble i (OPMHPOBAHUS MHUPOBO33PEHUS OOyYaIOMIMXCA
MEXIUCIUIUTMHAPHBIE (MEXIPEIMETHbIE) OOIIeHAYYHbIE MOHATUSA, OTPaXKAIOIINE
IIEJIOCTHOCTh HAyYHOU KapTHHBI MHpa H CHCNU(PUKY METOIOB TO3HAHUSA,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIECTBO, SHEPrus, sIBJICHUE, MpOoliecc,
cucTeMa, HayudHbIM (haKT, MPUHIINI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
uccleoBaHue,  HaONIoeHHe,  M3MEpPEHUEe, OKCIEPUMEHT U JIpyrue);
YHUBEpCAIbHBIC Yy4eOHBbIC JEUCTBUS (ITO3HABATENIbHBIE, KOMMYHUKATHBHBIE,

PETYJISTUBHBIE), o0ecrneunBaroIne dbopmupoBanue GyHKIIMOHATIBHOM
IPaMOTHOCTH ¥  COLMAJbHOW KOMIIETEHIIMM OOYyYaloUIuXcs; CIOCOOHOCTD
o0yyarommxcs HCIIOJIb30BaTh OCBOCHHBIE MEXIUCIUIIIIMHAPHBIE,

MHUPOBO33PEHUYECKHE 3HAHWS M  YHUBEpCaJbHble Yy4yeOHble JCHCTBUS B
IIO3HABATEJIbHON U COLUAIIBHON MPAKTHUKE.

B pesynapraTte wW3ydeHuss OWONOTMM HA YPOBHE CpeaHETO OOIIero
obpazoBanusi 'y oOydgaromerocs OyayT chOpMUpPOBaHBl  IO3HABATEIIbHBIC
yHUBEpCalbHble yueOHbIE ACHCTBUSA, KOMMYHUKATUBHBIE YHUBEpPCAIbHbIE YUEeOHbIC
NEUCTBUS, PEryJIsTUBHbIE YyHHUBEpCAJIbHbIE Yy4eOHbIE JCHCTBUS, COBMECTHas
NEeSATEeTbHOCTD.

MeramnpeaMeTHbIe PE3yNbTaThl OCBOCHHUS IPOTPAMMBI CPEIHETO OOIIEero
00pa3oBaHMs TOKHBI OTPAXKATh:

OBananenue YHHMBepCAJIbHBIMH yueOHBIMU NMO3HABATEeJIbLHbIMH
AeCTBUSIMM:

1) 6a30Bble JIOrHYecKue AecTBH:

CaMOCTOSITEIbHO  (OPMYJIMPOBATh U AKTyaJIW3UpOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHMM 3HAHUN MPUEMBI JIOTUYECKOTO MBIIIJICHUS
(aHanmu3a, cUHTE3a, CPaBHEHMSI, Ki1accuukaiuu, 0000IIeHNs ), PACKPBIBATH CMBICII
OMOJOTUYECKUX TOHATHH (BBIACIATh WX XapaKTEPHbIC NMPHU3HAKH, YCTAHABIHBATH
CBSI3U C JIPYTUMHU MOHSATUAMH );

OTpEeNEeNATh LeNu JeATeIbHOCTH, 3a/laBas MapaMeTpbl M KpPUTEPUU HX
JOCTHXKEHUSI, COOTHOCUTD PE3YJIbTATHI ACSTEIBHOCTU C TOCTABICHHBIMU LIETISIMU;

WCITOJIH30BaTh OMOJIOTUYECKHE TOHATUS ISl OOBsICHeHUS (PAaKTOB U SIBICHUMN
YKWBOW MPUPOJBI;

CTPOUTH JIOTMYECKUE pPACCYXKIEHUs (MHAYKTUBHBIC, JI€yKTUBHbBIC, IO
aHAJIOTUM), BBIABISATh 3aKOHOMEPHOCTU W MPOTUBOPEYHS B paccMaTpUBAEMBIX
SIBICHUSIX, (DOPMYITHUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

PUMEHSTh CXEMHO-MO/ICJIbHBIE cpenctBa Ui TPEICTaBIICHUS
CYIIIECTBCHHBIX CBS3CH M OTHOIICHUN B M3y4aeMbIX OMOJIOTMUECKHX OOBEKTax, a



TaKK€  NPOTHUBOPEUYHMM  Pa3HOTO  pOJAa,  BBIBICHHBIX B Pa3IUYHBIX
UH(GOPMAIIMOHHBIX HCTOUYHUKAX;

pa3palaThiBaTh IUIaH PEIICHUs MPOOJIEMBbI C YYETOM aHaIN3a HUMEIOIIUXCS
MaTepHalbHBIX U HEMaTepHUaJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTUBHI B IEATEIBHOCTh, OLIEHUBATH COOTBETCTBUE PE3YIbTATOB
LEJISIM, OLICHUBATh PUCKU MOCIEACTBUM JESTEIIbHOCTH;

KOOPAMHUPOBATh M BBINOJHATH PabOTy B  YCIOBHSX  PEabHOTO,
BUPTYaJIbHOTO U KOMOMHHPOBAHHOTO B3aMMOCHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIUICHUE IPU PELICHUHN )KU3HEHHBIX MPOOIIEM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliICTBUSA:

BJIa/IE€Th HaBBIKAMU Y4€OHO-UCCIIEI0BATENbCKON U MPOSKTHON JIEATEIbHOCTH,
HaBbIKAMHU  paspelieHuss npoOjeM, CHOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSATEIbHOMY TIOMCKY METOJIOB PEIIEHHs MPAKTHUECKUX 3aa4, TIPUMEHEHUIO
Pa3IMYHBIX METOJIOB MTO3HAHUS;

UCIIONIb30BaTh pAa3iMyHble BUABl JEATEIBHOCTH IO TOIYYEHHIO HOBOTO
3HaHUS, €ro HWHTEpPIpEeTalMH, MPEeoOPa30BaHUIO M TNPUMEHEHHUI0 B Y4eOHBIX
CUTYaIlUsX, B TOM YUCJIE MPH CO3JaHUM YUEOHBIX U COLUATbHBIX IPOCKTOB;

(dopmMHUpoBaTh HAYYHBIN TUI MBIIUICHHS, BIaJeTh HAYYHOW TEPMUHOJIOTHEH,
KJIFOUEBBIMH MTOHITUSMHU M METOJIAMH;

CTaBUTh W (opMynHpoBaTh COOCTBEHHBIE 3a7aud B OOpa30BATENbHOM
JESITEIIbHOCTH U KU3HEHHBIX CUTYaIUsX;

BBISIBIISITh TIPUYMHHO-CIICJCTBEHHBIE CBS3M UM AaKTyaJM3UPOBaTh 3ajaudy,
BBIJIBUTaTh TUIOTE3y €€ pELIeHHs, HAaXOAMTb apryMEHThI JJs JOKa3aTeJIbCTBA
CBOMX YTBEPXICHUH, 3a]1aBaTh MapaMeTPbl U KPUTEPUH PEILICHUS;

aHAJIM3UPOBAaTh TMOJYYCHHbIE B XOJE pEUICHUS 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSX;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLICHUBATh MPUOOPETEHHBIHN OIBIT;

OCYIIECTBIISITh 1IEJICHANPABICHHBI MOMCK MEPEeHOca CPEACTB U CIOCOOOB
JENUCTBUS B MPO(GECCHOHATBHYIO CPEy;

yMETh MEPEHOCUTh 3HAHWS B TMO3HABATEIbHYI0O M MPAKTHYECKYIO 00JIacTH
KHU3HEIEeATEIIbHOCTH;

yMETh HHTEIPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTEH;

BBIIBUTATh HOBBIE HJEU, NpeiaraTh OPUTHHAJIbHBIE MOJIXOJbl U PELICHUS,
CTaBUTh MPOOJIEMBI U 337a4H, JOMYCKAIOIINE aJIbTePHATUBHBIC PEILICHUSI.

3) pabora ¢ nnopmanueii:

OpPUEHTHPOBATHCS B PA3IUYHBIX HCTOUHUKAX MHPOpMALUU (TEKCTe yueOHOTro
nocoOusi, HAy4YHO-TIOMYJISIPHOW JHTEeparype, OWOJIOTHYECKUX CIIOBApsAX W
CIPaBOYHHUKAX, KOMIBIOTEPHBIX 0a3zax AaHHbIX, B HTepHeTe), aHamM3upoBaTh



nH(OPMAITUIO PA3IMYHBIX BUIOB U (HOPM MPEACTABICHUS, KPUTUUECKH OIICHUBATH
e€ I0CTOBEPHOCTh U HEMPOTUBOPEUNBOCTH;

(dbopMyIMpPOBaTh 3aNPOCHl U MPUMEHSATH PA3IMYHBIC METOJBI MPU MOUCKE U
oTOOpe Omosiorndeckor MHQpoOpMaIu, HEOOXOAUMOMN JJIsSI BBIMOJHEHUS Y4EOHBIX
3ajay;

mpuoOpeTaTh OIBIT KCHOJIB30BaHUS WH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHIA, COBEPIIICHCTBOBATH KYJbTYPY aKTUBHOTO HCIIOIh30BaHUS PA3TMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO ~ BbIOMpaTh  ONTUMajJbHYI0  (GoOpMy  MpeAcTaBICHUS
ouosiornyeckor uHpopmaIuu (CXeMbl, TpaguKu, TUarpaMmbl, TaOJUIIbI, PUCYHKU
H Apyroe);

UCIIONb30BaTh HAy4YHBIA S3bIK B KayecTBe CpeAcTBa mpu padoTe ¢
OMONOrMYecKoM HHPOpMALME: MPUMEHATh XUMHUYECKHe, (Qu3nyeckue u
MaTeMaTUYeCKUe 3HaKh W CUMBOJBI, (HOpMyJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONb30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJHMYECKHE  CPE/ICTBA
HaTJISTHOCTH;

BIAJCTh  HABBIKAMH  pAaclO3HABaHWS W 3aUTHl  WH()OpMmaIuw,
nH(OPMAIMOHHOW 6€30MaCHOCTH JIMYHOCTH.

OgyaieHue YHMBEPCAJIbLHBIMM KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

1) oO61enme:

OCYIIECTBIISITh KOMMYHHUKAITUN BO BCeX cpepax )KU3HU, aKTUBHO YIaCTBOBATh
B JMAJIOT€ WU JIUCKYCCUM MO CYHIECTBY OOCYXIaeMoOil TeMbl (YMEHHUE 3a]aBaTh
BOIPOCHI, BBICKA3bIBATh CYXKJEHUS OTHOCHUTEIIbHO BBITIOJIHEHUS TpeiaraeMoun
3a/1a4d, YYUTHIBATh UHTEPECHI U COTJIACOBAHHOCThH MO3MUIMN JIPYTUX YYaCTHUKOB
JMajora Wik JUCKYCCUH);

pacro3HaBaTh HeBepOaJbHbIE CpEACTBAa OOLICHHS, MOHMMATh 3HAYCHHUE
COIIMAJIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHMSI KOH(MIMKTHBIX CHUTYalUM,
YMETh CMSITYaTh KOH(QJIMKTHI U BECTH IEPETOBOPHI;

BIAJCTh PA3IUYHBIMUA CTIOCOOAMU OOIIECHUS M B3aUMOJCUCTBUS, MOHUMATh
HaAMEPEHUS IPYTUX JIIOJIEH, MPOSBISATh YBAKUTEILHOE OTHOIICHUE K COOCCETHUKY
U B KOpPPEKTHOU popme popMyarpoBaTh CBOM BO3PAKECHHUS,

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHsSI C HCIOJIb30BAaHUEM
S3BIKOBBIX CPEJICTB.

2) coBMecTHasl 1eSITeIbHOCTD:

MOHUMATh M HCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBUIYATbHON
paboThI MpH PEIICHUU OUOJIOTHYECKOM MpoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNIOBBIX (POPM B3aMMOJEHCTBUS MPU PElIeHUH Y4eOHOMU 3a/1auu;

BBIOMpATh TEMAaTHUKy U METOJAbl COBMECTHBIX JACHCTBUH € Yy4ETOM OOIIMX
MHTEPECOB M BO3MOXHOCTEH KaX/I0Tr0 WieHa KOJIJICKTUBA;



IIPUHAMATh LEIM  COBMECTHOM  JEATEIIbHOCTH, OPraHU30BbIBATH U
KOOPJIUHUPOBATh ACUCTBUA MO €€ NOCTUKEHHIO: COCTaBJISITh IUIAH JICWCTBHM,
pacrupenenartb poid ¢ y4E€TOM MHEHHM y4YacTHHUKOB, OOCYXIaTh pEe3yJIbTaThl
COBMECTHOH pabOThI;

OLICHMBAaTh KAauye€CTBO CBOEr0 BKJAJAa M KaXXJOTO y4YaCTHHMKAa KOMAHIbl B
001t pe3ynbTaT no pazpaboTaHHBIM KPUTEPUSIM;

Ipe/iaraTtb HOBBIE IIPOEKTHI, OLEHUBATH HJEH C TO3MLHUHA HOBH3HBI,
OPUTHHAIIBHOCTH, IPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBJIATh TO3UTHUBHOE CTPATETUYECKOE IIOBEICHUE B PA3JIMYHBIX
CUTYAIUSX, IPOSIBISATH TBOPUECTBO U BOOOPaKEHHE, ObITh MHUIIMATUBHBIM.

OBJafeHre YHUBEPCANbHBIMH PeryJsaTUBHBIMU ACHCTBUSAMM:

1) camoopranusanus:

UCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHUS [UJIS BBIABICHHUS NOpoOJIeM U HX
pelieHus B )KU3HEHHbBIX U YUEOHbBIX CUTYaAIUX;

BbIOMpaTh HAa OCHOBE OHOJIOTMYECKUX 3HAHUI IIEJEeBbIE W CMBICIOBBIC
YCTAHOBKM B CBOMX JCHCTBMAX M IOCTYIKAax IO OTHOLICHWIO K JKMBOM IPUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIIUX;

CaMOCTOSITENIbHO OCYIIECTBIISITh MO3HABATENbHYIO NIESITEIbHOCTD, BBISBIATH
npo0JemMbl, CTaBUTh U (POPMYIIMPOBATH COOCTBEHHBIE 3aJ]a4l B 00pa3oBaTENbHOU
NEATEIBHOCTH U JKM3HEHHBIX CUTYaLNsIX;

CaMOCTOSITENIbHO  COCTaBJATh IUIAaH pPEIICHHs MpoOJeMbl C  y4€ToM
UMEIOIINUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MIPEATNOYTEHUH;

JaBaTh OLIEHKY HOBBIM CHUTYalHsIM;

pacuMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEITOYTCHHI;

JieNiaTh OCO3HAHHBINA BBHIOOP, apTyMEHTHUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pEILICHHE;

OIIEHUBATh IPUOOPETEHHBIN OIIBIT;

crocoO0CTBOBAaTh (HOPMUPOBAHUIO U TPOSBICHUIO ILIUPOKOW HPYIULUU B
pasHbBIX O0JacTAX 3HAHWM, MOCTOSHHO TOBBIIIATH CBOM 00pa3oBaTENbHBIA H
KYJbTYPHBIM YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CHUTYalUsIM, BHOCHUTb KOPPEKTHUBBI B JIESITEIBHOCTD,
OLICHUBAaTh COOTBETCTBUE PE3YJIHTATOB LETISIM;

BJa/JeTh  HABBIKAMU  [O3HABATEIbHOMW  peQuieKCMM  Kak  OCO3HAHMSA
COBEpIIAEMBIX JCHUCTBUM M MBICIUTEIBHBIX MPOLIECCOB, HX PE3YIbTATOB H
OCHOBaHM, UCMOJIb30BaTh MPUEMBI pedIeKCUU JI1 OLIEHKU CUTYyalluu, BbIOOpa
BEPHOIO PEILLICHHUS;

YMEThb OILIEHMBAaTh PUCKU WU CBOEBPEMEHHO IPUHUMATh PELICHUS IO HX
CHIKEHHIO;



OPUHUMATh MOTHBBI W apPryMEHThl JPYIMX IpU aHaIU3€ pe3yJbTaTOB
NEeSATEIbHOCTH;

3) npuHsiTHE ce0s U APYTHUX:

IPUHUMATH ce0sl, TOHUMAsi CBOU HEJOCTATKU U IOCTOMHCTBA;

OPUHUMATh MOTHUBBI M apryMEHTbl JPYIMX IpU aHaJlu3e pPe3yJbTaToB
NEeSATEIbHOCTH;

IpU3HaBaTh CBOE MPaBO U MPABO JPYIUX HA OIINOKH;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

INNPEIMETHBIE PE3YJIBTATbHI

[IpenmeTHBIC pPE3yNbTaTBl OCBOCHHS COJEPKAHHMS YYEeOHOro mpeamera
«buonorusiyy Ha yrayOJaEHHOM ypOBHE OpPHUEHTHPOBAHBI Ha oOOecleueHue
npopuapHOro  o0yueHus:  oOydaronuxcss — Owosoruu. OHM  BKJIIOYAIOT:
cnenuduyueckue g OMOJIOTMM HAayYHbIE 3HAHMS, YMEHHS U CLIOCOOBI IEUCTBHM 1O
OCBOCHHIO, HHTEPIIPETAIIMU U MPEoOpPa30BaHUIO 3HAHUHN, BUABI JCSITEIBHOCTH TIO
MOJIYYCHHUIO HOBBIX 3HAHUM W WX MPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX, a TAKKE B
peaNbHbIX KWU3HEHHBIX cuTyauusx. lIpeameTHbie pe3ynapTaTbl MPENCTABIEHBI IO
rojiaM U3y4eHusl.

[IpeameTHble pe3ynbTaThl OCBOCHUS yueOHOro mnpeamera «buonorus» B 10
KJaacce OIDKHBI OTPaXaTh:

c(hOpMUPOBAHHOCTh 3HAHMK O MECT€ U POJU OHOJOTUM B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMHPOBAHUU €CTECTBEHHO-HAy4YHOW KapTUHbI MHUpa, B
NMO3HAHUM  3aKOHOB  MPUPOJBI U  pEIIEHWH MpoOJeM  palMOHAIBHOIO
PUPOOTIOIB30BAHUS, O BKJIQJI€ POCCUICKUX U 3apyOCKHBIX YUEHBIX B PA3BUTHE
OMOJIOTHH;

BIAJICHUE CHUCTEMOW OWOJIOTMYECKUX 3HAHWW, KOTOpas BKIJIIOYACT:
OCHOBOIIOJIAraIe OUOJOTMYECKUEe TEPMUHBI M TOHSTHS (PKU3HB, KJIETKA,
OpraHu3M, MeTaboJu3M, TOMEOCTa3, CaMOpPEryJslus, CaMOBOCIPOU3BEICHUE,
HACJIEICTBEHHOCTh, M3MEHUYMBOCTh, POCT W Pa3BUTHUE), OMOJOTUYECKHE TEOPUU
(knetounas teopus T. [lIBanna, M. llIneitnena, P. BupxoBa, XxpoMocoMHasi TeOpus
HacnenctBeHHocTH T. Moprana), yuenuss (H. WM. BaBwioBa — o 1meHTpax
MHOTO00pa3usi U NPOUCXOXKIEHUS  KYJIbTYPHBIX  pAacTE€HUMU),  3aKOHbI
(enHOOOpa3usi MOTOMKOB MEPBOTO MOKOJEHHUS, PACILEIICHUS, YUCTOThI TaMeT,
HE3aBUCUMOTO HacienoBaHuss [. Mengens, TOMOJIOTUYECKHX PSAIOB B
HAaCJIEICTBEHHOU U3MEHUYMBOCTH H. n. Basuiona), MPUHLMIIBI
(KOMILJIEMEHTapHOCTH )

BJIAJICHUE OCHOBHBIMM METOJAaMH HAyYHOTO IO3HAHMS, HCIOJIb3YEMbIX B
OMOJIOTUYECKUX WCCIICIOBAHUSAX JKUBBIX OOBEKTOB (ONMUCAaHUE, W3MEpPEHUE,
HaAOJIOICHNE, SKCTICPUMEHT);



YMEHHE BBIACIATH CYHIECTBEHHBIC MPU3HAKU: BUPYCOB, KIETOK MPOKAPUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHu3MOB, B TOM YHUCIE
OakTepuil, rpuOOB, pPaCTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUS OPTaHOB M CUCTEM
OpPraHOB pacTeHUil, >KMBOTHBIX, YEJOBEKa, IPOLECCOB KHU3HEAEATEIbHOCTH,
NPOTEKAIOIIUX B OPraHW3Max PACTEHMi, KUBOTHBIX U YeJOBEeKa, OMOJIOTHYECKUX
IPOLIECCOB: OOMEHA BELIECTB (META0OIU3M), MPEBPAILCHUSI YHEPTHH, OPOKECHUS,
aBTOTPO(PHOTO U reTepoTPOPHOro TUMOB MUTAHUS, (OTOCHHTE3a U XEMOCHUHTE3A,
MHTO3a, Mei03a, raMeToreHes3a, YMOpPHOreHes3a, MOCTIMOPHOHAIBHOTO Pa3BUTHS,
pa3sMHOXKEHMS,  WHAMBHUIYaJbHOTO  pa3BUTHS ~ OpraHuzMa  (OHTOTeHE3a),
B3aMMOJICHCTBHS T€HOB, T€TEPO3KCa, HICKYCCTBEHHOTO 0TOOPA;

YMEHHE YCTAaHABIMBATh B3aMMOCBSI3M MEXAY OPraHOMJAMHU KIETKH M HUX
(GYHKIUSAMHU, CTPOCHHMEM KJIETOK pa3HbIX TKaHEH M UX (QYHKIHSAMH, MEXIY
OpraHamMM M CHCTEMaMH OpPraHOB Yy PpAaCTeHHi, >KMBOTHBIX M 4YEJIOBEKAa M UX
(GYHKIMAMH, MEXIy CHCTEMaMH OpPraHOB W HUX (DYHKIUSAMH, MEXAY STanaMmu
oOMeHa BEIIECTB, 3TallaMy KJIETOUHOTO IIUKJIA U KU3HEHHBIX IIUKJIOB OPTaHU3MOB,
dTamaMu SMOPUOHATLHOTO Pa3BUTHSA, TEHOTHIIOM M (DEHOTHNOM, (EHOTUIIOM U
dbakTopamu cpenibl OOUTaHUS;

yYMEHUE BBISBIATH OTIMYUTENbHBIE MPU3HAKH KHUBBIX CHCTEM, B TOM YHUCIIE
pacTeHuil, ’)KUBOTHBIX U YEJIOBEKa,

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIIME AapTyMEHThI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJISl IOKA3aTeIbCTBA POJCTBA OPraHU3MOB Pa3HbBIX
CHUCTEMaTHYECKUX TPYIIIL;

yMEHHUE pematbh OMOJOTHYECKUe 3a4a49H, BBISBIISATH IPUUNHHO-CIIEACTBEHHBIE
CBSI3U MEX[Y UCCIIEAYEMBbIMU OMOJIOTHYECKUMU MPOIIECCaMU U SABICHUSIMH, J€TIaTh
BBIBOJIbI U TPOTHO3bI HA OCHOBAHHH IOJIYY€HHBIX PE3yJbTaTOB;

YMEHHE BBIMOJIHATH J1a0OpaTOpHbIE M MpPaKTUYECKHE pPadOTHI, COOIIOIAThH
MpaBuJia Mpy padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

yMEHUE BBIIBUTATh THIOTE3bl, MPOBEPATH UX OSKCIEPUMEHTAIbHBIMU
cpenctBaMu, (GOpMyIUpys Iellb HCCIeNOBaHUS, aHAIU3HPOBATh IOJyYEHHBIC
pe3yJbTaThl U €NaTh BHIBOJBL;

yMEHUE Y4acTBOBAaTh B Y4€OHO-HCCIIENOBATEILCKONW PabOTe MO OMOJIOTHH,
SKOJIOTUM M MEIHIIMHE, MPOBOJMMON Ha 0a3ze MIKOJIbHBIX HAay4YHBIX OOILECTB, U
nyOJIMYHO  TPEACTaBIATH  IOJNyYEeHHbIE  pe3yjbTaThl Ha  yYEHHUYECKUX

KOH(pEpEeHLIUAX;
YMEHHE OIICHMBATh AITHUYECKHE AaCIEeKThl COBPEMEHHBIX MCCIEIOBAaHUN B
obOmactu  Ouomoruu W MeAMUMHBI  (KJIOHUPOBaHHE,  HCKYCCTBEHHOE

OIUIOIOTBOPEHHUE, HAIPABICHHOE HM3MEHEHHE T'€HOMa M CO3JIaHUE TPAHCTEHHBIX
OpraHu3MOB);



YMEHHE OCYIIECTBISATh OCO3HAaHHBIM BBIOOp Oymyiiedt mpodeccrnoHalbHOM
NEATETLHOCTH B O0JAaCTH OMOJOTHH, MEIUITMHBI, OMOTEXHOJOTHUH, BETCPUHAPHH,
CEIBCKOTO XO3SIMCTBA, MUINEBOW MPOMBIIINICHHOCTH, YIIIYOJIATh MMO3HABATEIIBHBIN
MHTEPEC, HAIIPABJIECHHBIM Ha OCO3HAHHBIM BHIOOP COOTBETCTBYIOLIEH Mpodeccuu u
NPOJOJDKEHHE OMOJIOTMUYECKOro 00pa3oBaHUs B  OpPraHM3alUsAX CPEIHEro
po(eCCHOHATLHOTO U BHICIIETO 00Opa30BaHMUS.

[IpeameTHBIC pPEe3yNbTaThl OCBOCHMS y4ueOHOTO mpeamera «buomorus» B 11
KJlacce JJOJKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHMM O MECTe€ U POJU OHOJOTUHM B CHUCTEME
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHMM COBPEMEHHOM €CTECTBEHHO-HAYyUYHOU
KapTUHBI MHpA, B TO3HAHWHM 3aKOHOB TPHUPOJLI U PEHICHUU SKOJOTHYECKHX
npobjieM 4YeloBEeYeCTBa, a TaKXKe B PEIICHUH BOIPOCOB PaIlMOHAIBHOTO
IPUPOAOIIOIL30BaHUS, U B (DOPMUPOBAHUM IIEHHOCTHOIO OTHOIICHUS K MPUPOJIE,
00I1IeCTBY, YEJIOBEKY, O BKJIaJle POCCUUCKUX M 3apyOEKHBIX yUEHBIX-OMOJIOTOB B
pa3BUTHE OUOJIOTHH;

YMEHUE BJIAJIETh CUCTEMOW OMOJIOTMYECKMX 3HAHWM, KOTOpas BKIIOYAET
ompezeNieHusT W TMOHHUMAaHHME CYIHOCTH OCHOBOMOJAralmmux OHOJOTHYECKIX
TEPMUHOB M TOHATHUH (BWJ, 3KOocHUCTeMa, Ouocdepa), OHMOIOTrHYECKHE TEOPHUH
(aBomronionHas teopust Y. JlapBuHa, CUHTETUYECKAs] TEOPUS IBOJIIOIUH), YUCHUS
(A. H. CeBepuoBa — 0 nyTsx 1 HanpasieHUsx 3Boitounu, B.M. BepHaackoro — o
ounocdepe), 3akonbl (reHeTHueckoro paBHoBecusi J[x. Xapmu m B. BaitnOepra,
3apoasimeBoro cxoiactsa K. M. bospa), npaBuna (mMunumyma HO. JluOuxa,
HKOJIOTMYECKON THpaMUbl JHEPTUM), rumnotre3bl (rumoreza «vupa PHK» V.
['unbepra);

yMEHUE  BJIQJ€Th  OCHOBHBIMH  METOJaMH  HAyYHOTO  TO3HAHUA,
WCITOJIb3yEMBbIMH B OMOJIOTUYECKUX UCCIICIOBAHUSIX KUBBIX O0BEKTOB U SKOCHUCTEM
(omucanue, u3MepeHue, HaOII0JICHHE, SKCIIEPUMEHT), CIOoco0aMy BBISBICHUS U
OIICHKH aHTPOTIOT€HHBIX U3MEHEHHI B PUPOJIE;

YMEHUE BBIJCIATh CYIIECTBEHHBIC TMPU3HAKU: BHJIOB, OHOTCOIICHO30B,
DKOCUCTEM H Oumochepbl, CTaOMIM3UPYIONMIETO, ABUXKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOTO otOopa, aJJIOTIaTPHUECKOTO U CUMIIATPUYECKOTO
BUJI000pa30BaHuUsl, BIAUSHUS ABMKYLIUX CUJI SBOJIOLUUA HA TeHOGOH/I MOMYJISIUH,
MPUCTIOCOOJICHHOCTH OPTaHU3MOB K Cpejlie OOMTaHUs, YepelOBaHUsl HAMpaBIICHUN
3BOJIIOLINU, KPYTOBOPOTA BEIIECTB U MOTOKA YHEPTUH B IKOCUCTEMAX;

YMEHHE YCTaHABJIMBATH B3aUMOCBSI3M MEXKAY MPOLECCAMH 3BOJIIOIUH,
JBIDKYIIMMH CHJIAaMU aHTPOTIOT€HE3a, KOMIIOHEHTAMHU DPAa3JIMYHbIX KOCUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHUE  BBISIBISATH  OTJIMUUTEIbHbIE  MPU3HAKKM  JKUBBIX  CHUCTEM,
MPUCTIOCOOJICHHOCTh BHJIOB K Cpelie OOWTaHWs, aOMOTHYECKUX U OMOTHYECKHX



KOMIIOHEHTOB ~ JKOCHCTEM, B3aUMOCBSI3¢d  OpPraHu3MOB B  COOOIIECTBax,
AHTPOITOTEHHBIX U3MEHEHUN B DKOCUCTEMAX CBOEH MECTHOCTH;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIINE APTYMEHTHI, OWOJIOTHYECKYIO
TEPMHHOJIOTHIO U CUMBOJIMKY JIJISl IOKA3aTeIhCTBA POJCTBA OPTaHU3MOB Pa3HBIX
CUCTEeMAaTHUYECKUX TPYIII, B3aUMOCBSI3H OPTaHU3MOB M CPEJIbI OOMTaHWMs, €IMHCTBA
YEJIOBEUECKNX pac, HEOOXOMMMOCTH COXpaHEHUS MHOrooOpasvs BHUIOB W
HKOCUCTEM KaK YCIIOBHUS COCYIIECTBOBAHMSI MIPUPOJIBI M UETIOBEYECCTRA,;

YMEHHE peniaTh ONOJIOTHYECKUE 3a/1a4H, BBISABIIATH IPUYUHHO-CIICICTBCHHBIC
CBSI3M MEXKy MCCIIETyeMbIMU OMOJIOTUYECKIMH MPOIIECCAMU U SIBJICHUSIMHU, JIEIaTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH ITOJIYY€HHBIX PE3yJIbTaTOB;

YMEHUE BBITMOJTHATh JIA0OpATOpHBIC W TMpaKTUYecKue paboThl, COOII0IAThH
npaBuiia npu padoTe ¢ yueOHBIM U Ja0OpaTOPHBIM 000PYA0BAHUEM;

YMEHHE BBIIBUTaTh THIIOTE3bI, TPOBEPSITh MX OSKCIEPUMEHTAIBHBIMU
cpenctBaMu, (GOpMYJIUPYS Ielb HCCICNOBAaHUS, aHAIM3HPOBATH IOTyYEHHBIC
pE3yNbTATHI U ICNIaTh BHIBOBL;

YMEHUE Y4acTBOBAaTh B Yy4€OHO-MCCIIENOBATEILCKONW PabOTe MO OMOJIOTHH,
DKOJIOTUU W MEIUIIUHE, MPOBOJAMMON Ha 0a3e IIKOJBHBIX HAYYHBIX OOIIECTB, U
nyOJIMYHO  TPENCTABIATh  TOJMYYEHHBIC  PE3yNbTaThl HAa  YYEHHUYECKHX
KOH(EPEHITUSAX;

yYMEHUE OIEHUBATh TUIMOTE3bI M TEOPUH O MIPOUCXOXKICHUH KU3HU, YEJIOBEKa
¥ YEIIOBEYECKUX pac, O MPUUYMHAX, MOCICACTBUSIX U CHOCO0aX MPEeAOTBpAIICHUS
ry100aabHbIX U3MEHEHUH B Ouocdepe;

YMEHHE OCYIIECTBISATh OCO3HAHHBIM BBIOOp Oymymied mpodeccrnoHanbHOM
JESITEIIbHOCTH B 00JacTH OMOJIOTHH, YKOJIOTUH, TPUPOIOTIONH30BAHUS, MEAUIIUHEI,
OMOTEXHOJIOTHH, TICUXOJIOTHH, BETEPUHAPHH, CEIBLCKOTO XO3AWCTBA, MHUIIEBON
MPOMBITIUICHHOCTH, YTIyOJIATh TO3HABATENLHBI WHTEPEC, HAMpaBJICHHBIN Ha
OCO3HAHHBIM  BBIOOp  COOTBETCTBYIOIIEH  TpodeccCMM W TPOJODKCHHE
OMOJIOTMYECKOTO 00pa30BaHWs B OpraHHM3AIUAX CPEIHETo Mpo(hecCHOHATBHOTO U
BBICIIIETO OOpa30BaHUAI.
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IPOBEPSIEMBIE HA EI'D 110 BUOJIOT'MU TPEEOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBbHOM
IMPOI'PAMMBI CPEJTHEI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBepsieMoro
TpeOoOBaHMS

IIpoBepsiemble TpeOOBaHMSA K MPeAMETHBIM pe3yJIbTaATaM OCBOEHHS
OCHOBHOM 00pa30BaTe/IbHOI MPOrpamMMbl CpeIHEero 001ero
o0pa3oBaHuM

CdopmupoBaHHOCT 3HAHUW O MECTE U PONH OHOJIOTUM B CHCTEME
€CTECTBEHHBIX HayK, B dbopMupoBaHUH COBpEMEHHOM
€CTeCTBEHHOHAYYHOU KapTUHBI MUPA, B MO3HAHUU 3aKOHOB TIPUPOJIBI U
pEIICHUH KU3HECHHO BKHBIX COIMATBHO-ITUYCCKUX, SKOHOMHUYECKHUX,
AKOJIOTHYECKUX TIPOOJIEM YEeIIOBEUECTBA, a TAKXKE B PEIICHUU BOTIPOCOB
paIMoOHaIBLHOTO MIPUPOAOIIOIE30BaHUS, B (HOPMUPOBAHUH [IEHHOCTHOTO
OTHOIICHHS K MPUPOJIE, OOIIECTBY, YEIOBEKY; O BKIIAJIe POCCUHCKUX U

3apyOCIKHBIX YUEHBIX — OMOJIOTOB B Pa3BUTHE OMOJIOTUH

Brnanenue cuctemoit 3HaHM 00 OCHOBHBIX METOJAaX HAYYHOTO
MO3HAHUS, UCIOJB3YEMBIX B OMOJIOTMYECKHUX HCCIEIOBAHUSIX >KUBBIX
OOBEKTOB M JKOCHCTEM (ONHCaHHWe, H3MEpeHHe, NpOBeCHHUE
HaOIIOIeHNH); CrocoO0aMM BBISBIICHUST W OICHKH aHTPONOTEHHBIX
W3MEHEHUH B MPUPOJIE.

YMeHHe BBbIIBUTATh TMIOTE3bl, MPOBEPATh MX 3KCHEPUMEHTATbHBIMHU
cpenctBamu, (opMmynHpys 1edb HCCICNOBAaHUS, AaHATU3UPOBATH
MOJIyYE€HHBIE PE3YJIbTAThI U J€NIaTh BHIBOIBL.

BrisiBieHre 3aBUCHUMOCTH  MEXKIY HCCIEIYyEeMbIMH BEIUYHUHAMH,
00BsICHEHUE TIOTYYEHHBIX PE3yAbTATOB U (POPMYIUPOBAHHUE BHIBOJIOB C

HCIIOJIb30BAHUEM HAYYHBIX ITOHATUN, TCOPUN U 3aKOHOB

YMeHue BIAJETh CHUCTEMOM OHOJOTMYECKHMX 3HAHHMH, KOTopas
BKJIFOUAET: OCHOBOIIOJIATAIONIME OWOJOTUYECKUE TEPMHUHBI M TIOHSTHUS
(XKM3Hb, KJIETKA, TKaHb, OpraH, OpPraHu3M, BH[, MOMYJSIMS, SKOCHCTEMa,
ouorieHo3, Omocdepa; METabOIM3M, TOMEOCTa3, KICTOUYHBIH WMMYHHTET,
OuocuHTe3 Oenmka, OWMONOMMMEpBI, IHCKPETHOCTb, CAMOPETYJILHA,
CaMOBOCIPOU3BE/ICHHUE, HaCJIe/ICTBEHHOCTb, W3MEHYUBOCTbD,
SHEPro3aBUCHUMOCTb, POCT U Pa3BUTHE);

Owosornueckre Teopuu: KieroyHas Teopus 1. IlIBamna, M.
[Ineitnena, P. BupxoBa; KIIOHaJIbHO-CEIEKTUBHOIO MMMyHHUTEeTa Il
Opnux, U.JM. MeuHnukoBa, XpoMOCOMHasi TEOPUS HACIEACTBEHHOCTH T.
Moprana, 3akoH 3apojsimieBoro cxojacrtsa K. bapa, spomonuonHas

teopus Y. JlapBuHa, CHHTETHYECKas TEOpHUS DHBOJIOLMHU, TEOPUS




antpororeHe3a Y. Jlapsuna; Teopus Ouoreoueno3a B.H. Cykauépa,
yuenne H.M. BaBunoBa o meHTpax MHOrooOpasusi U MPOUCXOKICHUS
KyJIbTYypHbIX pacTeHuii, ydenne A.H. CepepuoBa o0 nyrix wu
HarpaBJIeHUAX dBoIIOIMH, yaeHue B.U. BepHanckoro — o 6uocdepe);
3aKOHBI (eIMHOO0Opa3Hsi MOTOMKOB IIEPBOTO MOKOJICHUS, PACIICIUICHUS
MPU3HAKOB, HE3aBUCUMOI'O HacjeqoBaHus mpusHakoB [. Mennens;
CUEIUIEHHOTO HAacJIeI0BaHUs TPU3HAKOB W HAPYLIEHUS CLEIUICHUS
reHoB T. MopraHa; TOMOJIOTHYECKHX PSAJIOB B HACJIEACTBEHHOM
n3MeHunBocty H.M. BaBunoBa; reHeruueckoro pasHoBecus JIxk.
Xapmu u  B. BaiinGepra; 3apopgsimeBoro cxonctBa K. boapa;
Oouorenernueckuii 3akoH J. ['exkens, @. Mrosiepa);

MPUHLIMIIBI (YUCTOTHI TaMET, KOMIIJIEMEHTapHOCTH);

npaBwia (MuaEMyMa FO. JIubuxa, SKOJOTMYECKON MHpaMUIbl YHUCE,
O6uoMacchl U SHEPTUN);

runote3bl (koanepBatHor AWM. Omnapuna, mepBuvHOrO OyiaboHa JIXK.

Xonpaeitaa, mukpochep C. Dokca, pudosuma T. Uek)

VMmenue peiiaTb IMOUCKOBBIC OHOJIOrHYEeCKHe 3aJa4u, BbIABJIATH
MNPUYINHHO-CIICACTBCHHBIC CBA3HU MCKAY HCCIICAYyCMbIMU
OMOJIOrMYECKIMHU O6’b€KTaMI/I, mnmponeccamMu M ABJIICHUAMU; OCIIATb
BBIBOJIbI M TIPOTHO3bI HA OCHOBAHHWHU IMOJTYUYCHHBIX PE3YJILTATOB,

COCTaBJIATbL I'CHOTHIIMYCCKHUE CXEMbl CKPCHIMBAHHA JI Pa3HBIX THUIIOB
HACJICAOBAHUSA NPHU3HAKOB Yy OPraHuU3MOB, COCTABJIATHL CXCMbI IICPCHOCA

BEIIECTB U SHEPTUU B DKOCUCTEMAX (ICTIH MMUTAHUS, TTUIIIEBBIC CETH)

YMeHue yYCTaHaBIMBATh B3aMMOCBSI3M  MEXAY CTPOCHHEM U
(GYHKIMSAMU: OPraHOMIOB, KJIETOK pAa3HBIX TKaHEH, OpraHamMu H
CHCTEeMaMH OpPraHOB y pAacTeHHWH, >KUBOTHBIX M UEJIOBEKA; MEXIY
sTanmamMy OOMEHa BEIIECTB; ATalaMU KJIETOYHOTO IMKJIA U JKU3HEHHBIX
IIUKJIOB OPraHU3MOB; dTallaMyd SMOPUOHAIBHOTO PAa3BUTHUSL; TEHOTHUIIOM
u ¢eHotunoMm, ¢QeHorunom U QpakTOpaMH CpeAbl OOWTaHUS;
NPOLECCAaMU  DBOJIIOLMH;, JABWKYIIMMH CHWJIAMH  aHTPOIIOTCHE3a;
KOMITOHEHTAMH Pa3JINYHBIX 3KOCHCTEM M TPHCIOCOOIICHUAMH K HHUM

OpraHu3MOB

YMmenune BBIACIIATh CYIICCTBCHHLBIC ITPU3HAKHU

CTPOCHHS BUPYCOB, KIIETOK MPOKAPUOT U IYKAPHUOT; OAHOKIETOUHBIX U
MHOTOKJICTOYHBIX OpPTaHW3MOB, BHJIOB, OMOTEOIIEHO30B, SKOCUCTEM U
Ouocdeppl; CTpPOEHUS OpPraHOB W CHCTEM OpPraHoOB PACTCHHM,
JKMBOTHBIX, YCJIOBCKA, MPOLCCCOB KUHCACATCIIbHOCTHU, MPOTCKAOIINX

B OpraHusMax paCTeHI/II\/'I, KHUBOTHBIX M YCJIOBCKA, OMOJIOTHYECKUX




mporeccoB: oOMeHa BemiecTB  (MeTabonm3Mm), uHGOpMaUU U
IpEeBpalleHus] SHEPTuH, OpOXKEHUsI, aBTOTPOPHOTO U TeTePOTPOPHOTO
TUMOB MHTaHUA, (OTOCHHTE3a M XEMOCHHTE3a, MHUTO03a, Meio3a,
ramMeToreHesa, 9SMOpHOTEHe3a, MOCTIMOPHUOHAIBHOTO  Pa3BUTHS,
Pa3sMHOXEHHUS, UHIUBHIYyaIbHOTO Pa3BUTHS OpraHu3Ma (OHTOTEHE3a),
B3aUMOJCUCTBUS T'€HOB, TI€TEPO3UCA; JEUCTBUH HCKYCCTBEHHOIO
orOopa, CTaOWIM3UPYIOIIETO, JBIKYIIETO W Pa3pbIBAIONIETO
€CTECTBEHHOr0 0TOOpa; ayuionaTpuyeckoro M CHMIIATPHYECKOIO
BUZ000pa30BaHus; BIUSHUS JBHKYIIMX CHJI 3BOJIIOLIMU HA TeHO(OH]
MOMYJISIUM; TIPUCIIOCOOJICHHOCTH OPTraHU3MOB K Cpeie OOWTaHus,
Yyepe[OoBaHMs HAMpaBiICHUI JBOJIOLMHU; KPYroBOpOoTa BEIIECTB H

IIOTOKa SHECPIUH B OKOCHUCTEMAX

ChopMUPOBaHHOCTh YMEHHS BBIICIATH CYIIESCTBCHHBIC IPHU3HAKU
BUPYCOB, KJIETOK NPOKAPHOT M OYKAPHOT; OJHOKIETOYHBIX U
MHOTOKJICTOYHBIX OPTaHW3MOB, BHJIOB, OMOTEOIICHO30B U SKOCHUCTEM;
0COOEHHOCTH MPOIECCOB OOMEHA BEIIECTB ¥ MPEBPAIICHUS SHEPTUH B
KJIeTKe, (OTOCHHTE3a, TUIACTUYECKOTO0 M DHEPreTHYECKOTO OOMEHa,
XEeMOCHHTE3a, MHUTO3a, Meio3a, OIUIOJOTBOPECHHS, pPAa3BUTUS U
Pa3sMHOXKEHHUS, UHIUBHYyaIbHOTO Pa3BUTH OpraHu3Ma (OHTOTEHE3a),
00pBOBI 32 CyIIeCTBOBaHUE, ECTECTBEHHOT'O 0TOOPA, BUI000pa30BaHMUsI,
MPHUCIIOCOOJICHHOCTH OpPraHU3MOB K cpele OOWTaHWs, BIUSHUSL
KOMITOHCHTOB 3KOCHUCTCM, aHTPOIIOTCHHBIX U3MEHEHUH B 3KOCHUCTEMAX
CBOCH MECTHOCTH, KPYTOBOPOTa BEIIECTB W MPEBPAIICHUS YHEPTHH B

ounocdepe

Ymenue HCII0JIb30BaTh COOTBETCTBYIOILINE apryMeHTHI,
OMOJIOTMYECKYI0 TEPMUHOJOIMIO M CHUMBOJMKY JUI JIOKa3aTeIbCTBA
POJICTBA OPraHMU3MOB Pa3HBIX CUCTEMATHYECKHUX TPYIIL; B3aMMOCBA3U
OpPraHu3MOB U cpenbl OOMTAaHMA; EIMHCTBA YEJIOBEYECKHX pac;
HE00XO0AMMOCTH 3I0pPOBOT0 00pa3a KHU3HH, COXPaHEHUsI pa3HOOOpas3us
BHJOB M DKOCHUCTEM KAaK YCJIOBHS COCYLIECTBOBAHMS IPUPOABI M

YeJI0BCUCCTBA

YMeHHe KpUTHYECKH OIICHWBAaTh WH(GOPMAIMIO OHOJIOTHYECKOTO
COJIEpKaHUs; MHTEPIPETUPOBATh ITHUYECKUE ACIEKTHl COBPEMEHHBIX
HCCIIeOBaHUI B Ouosoruu, MEIUIIMHE, OMOTEXHOJIOTHUH,
paccMaTpuBaTh rIo0anbHBIC IKOJIOTUYECKHE POOJIEMBI
COBPEMEHHOCTH, ()OPMHUPOBATH MO OTHOIIEHHUIO K HUM COOCTBEHHYIO

ITO3HUIIHIO




INEPEYEHD 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBbBIX HA EI'D
1O BUOJIOI'MHA

Kon

IIpoBepsieMblii 3JIEeMEHT COJEPKAHUS

buonorus xax HaykKa. JKuBble cucTEeMBI U X HU3YUCHUC

1.1

CoBpemeHHass OWONOTHSI — KOMIUICKCHAs HayKa. DBHOJOTMYecKHWe HayKu |
u3ydaemble UMH TpoOiembl. DyHIaMEHTAIbHBIC, TPUKIAIHBIE W TTOMCKOBBIC
HAaYYHBIC UCCJICAOBAHUA B 6I/IOJ'IOFI/II/I.

3HayeHue OWONOTMM B (OPMHPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOM
kaptuabl mupa. [Ipodeccuu, cszanHbie ¢ Ouonorueld. 3HaueHHWE OHWOJOTUH B
MPAaKTHYECKOH JEATENBHOCTH YeJOBEKa: MEIWIIMHE, CEJIbCKOM XO3SIHCTBE,

IIPOMBILIIEHHOCTH, OXPaHe IIPUPOBI

1.2

JKuBble cucTeMbl Kak mpeaMeT u3ydeHus: Ouosnoruu. CBOWCTBA KUBBIX CHCTEM:
€MHCTBO XMMHUYECKOI'O0 COCTaBa, JUCKPETHOCTh M IEJIOCTHOCTb, CIIOKHOCTb U
YHOOPSII0YEHHOCTh CTPYKTYPHI, OTKPBITOCTb, caMOOpraHu3alus,
CaMOBOCIPOU3BEJEHUE, PA3APAKUMOCTb, U3MEHYUBOCTh, POCT U pa3BUTHE.

YpoBHM OpraHHU3alUM >KMUBBIX CHUCTEM: MOJIEKYJISPHBIM, KJIETOUYHbBIA, TKAHEBBIM,
OpraHu3MEHHBIH, MOIYJISIUHOHHO-BUA0BOM, YKOCUCTEMHBIN
(OmoreonieHoTHUECKUH), OnochepHbid. [Ipolecchl, MPOUCXOAANINE B IKHUBBIX
cucremax. OCHOBHbIE TpU3HAKU >XUBOTrO. JKu3Hb Kak (opMa CyIeCTBOBaHUS

MaTepuu

1.3

Meroasl Ouwosornueckoid Hayku. HalmroneHue, wu3MepeHue, 3KCIIEPHUMEHT,
cucremaTtuszanus, wmeraaHanus3. [loHdaTMe O 3aBUCHMOM M HE3aBUCUMOM
nepemeHHou. [lmanupoBanue skcnepumenta. [locraHoBKa M IIpoBEpKa TUIIOTES.
HyneBass rumote3a. Ilonarue BBIOOPKM u €€ JOCTOBEpPHOCTh. Pazbpoc B
Ouonornuyeckux AaHHbIX. OLEHKa JOCTOBEPHOCTH TOJYYEHHBIX PE3YyIbTaTOB.
[IpuunHbl HCKaXeHUS! PE3yJIbTAaTOB AKCIEpUMEHTA. [IOHSATHE CTATUCTUYECKOTO

TECTA

KneTka xak OMosioruyeckasi CHicTeMa

2.1

Knerka — cTpykTypHO-()YHKIIMOHAJIbHAS €IMHUIA XUBOTO. MICTOpUS OTKPBITHS
kietku. Paboter P. I'yka, A. JleBenryka. Knerounas teopust (T. IlIBann, M.
[netinen, P. Bupxo). OcHOBHBIE TOJIOKEHUS COBPEMEHHOM KJIETOYHOW TEOPHH.
MeToabl MOJIEKYIJIIPHOM M KJIETOYHOM OMOJIOTHH: MUKPOCKOIHS, XpoMaTorpadus,
anekTpodopes, METOJ{ MEYEHBIX aTOMOB, nuddepeHIraIbLHoe

ueHTpudyrupoBanue, KyJIbTUBUPOBAHUE KIETOK

2.2

XHUMHUYECKUN COCTaB KIETKU. Makpo-, MUKPO- U YJIbTPAMUKPOdJIEMEHThL. Bona u

e€ poiib KaK pacTBOPHUTENS, peareHTa, y4yacTHe B CTPYKTYPUPOBAHHH KIIETKH,




TeIIoperynsauud. MuHepanbHbIe BEIIECTBA KIETKH, WX OHOJOTHYECKas pPOJb.
Posb KaTHOHOB ¥ aHMOHOB B KIIETKE.

buonornueckne momumepsl. benku. AMUHOKHCIOTHBIA COCTaB  OEJKOB.
CtpykTypbl OenkoBoi Mojekynbl. [lepBuunas cTpykTypa Oenka, TenTHAHAS
CBSI3b. BTOpHWuHas, TpeTUYHAs, 4YETBEpTUYHAs CTPYKTYphl. JleHaryparus.
CoiictBa 6enkoB. Knaccudukanus 6enxos. buonornueckne GyHKIuu OEnKoB.
VYrneBoabl. MoHocaxapupl, AUcaxapHjibl, OJMrOcaxapuibl U TMOJIHCAXAPUJIBI.
O0mwmit mmaH CTpoeHus W (PU3HKO-XMMHUUYECKHE CBOWCTBA  YIJIEBOJOB.
buonorudeckue QyHKIIMU yTIIEBOOB.

Jlumuael.  T'uapodunsHO-ruapodoOHbIe cBoiicTBa. Kiaccudukauus aunumos.
Tpurmuuepuasl, dhochonunuapl, BOCKH, CTepouabl. buomornueckue QyHKIUN
nunuaoB. OOIMe CcBOKWCTBA OMOJIOTHYECKUX MEMOpaH — TeKY4eCThb, CIIOCOOHOCTh
K CaMO3aMBbIKaHUIO, MTOJTYIPOHUIIAEMOCTb.

HyxneunoBbie kucnorel. JIHK u PHK. CrpoeHne HyKIEHMHOBBIX KHCIIOT.
Hyxneoruapl. [lpuanun xkommiuementaproctu. [Ipasuno Yapradda. Ctpykrypa
JIHK — nBoitnas cniupanb. MectoHaxoxaenune u ouonorndeckue ¢pynknuu JTHK.
Buast PHK. ®ynkiuu PHK B knetke.

Crpoenune wmonekynsl AT®. Makpospruueckue cBsizu B Monekyiae ATO.
buonornueckue ¢pynknuu AT®. BoccTaHoBIeHHBIE IEPEHOCUYNKH, UX (DYHKITUHU B
kietke. CekBennpoBanue JIHK.

CrtpykrypHast OHWOJOTHS: OMOXUMHUYECKHE W OHOPU3NYECKUE HCCIECTOBAHUS

COCTaBa U MPOCTPAHCTBEHHON CTPYKTYpPhl OOMOJIEKYJT
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Tumel  KJIETOK: dJyKapuoTHYecKas W  mpokapuoruueckas. CTpyKTypHO-
(G yHKIIMOHAIIbHBIE 00Pa30BaHUsI KICTKHU.

CrpoeHue mpokapuoTHYeCKOl KieTkd. KierodHnas creHka OakTepuili W apxewu.
OcoOeHHOCTH CTpOEHUsi TeTepoTpo(HOM M aBTOTPO(HON MPOKAPHOTHUECKUX
KJIETOK. MecTOo U poJib MPOKapuoT B OMOIIEHO3aX.

Crpoenue u (GYyHKIMOHUPOBAHUE DYKAPUOTHYECKOW KieTkH. [lnmazmaruueckas
MeMOpaHa (tutazmanemma). CTpykTypa Tuta3MaTtudeckod memOpanbl. Tpancmopt
BEIIECTB uepe3 IUIa3MaTHYeCKyl0 MeMOpaHy: maccuBHbIM  (auddysus,
obneruénHas auddy3us), aKTUBHBIM (NMEPBUYHBIA M BTOPUYHBIA aKTUBHBIN
tpancropt). I[lomynponumaemocth MemOpanbl. Pabora HaTpuii-KaaueBoro
Hacoca. DHJOIMTO3: MUHOIMUTO3, (aroruTo3. DK301uuTo3. KieTouHas cTeHKa.
CrpykTypa 1 GyHKIHMU KIETOUYHOM CTEHKH pacTeHHil, TpuoOoB.

Huronna3zma. [urozons. Llutockener. JIBwkeHue uuroriazMbel. OpraHouabl
kieTkd. OpHoMeMOpaHHBIE OPraHOWIbl KIETKU: HHAOIUIa3MaTHYecKas CeTh
(BIIC), ammapat ['onbakH, TU30COMBI, UX CTpOCHHE M (PYHKIUU. B3aumMocBs3h
OJTHOMEMOpaHHBIX OPTaHOUIOB KJIETKH. CTpOeHHE TpaHyIsIPHOTO PETUKYIyMa.

Cunre3 pactBopuMbIX OenkoB. CuUHTE3 KIETOYHBIX MeMOpaH. [magkuit




(arpaHyJspHBIA) SHIOIUIA3MATHYECKUN peTHKyIyM. CekpeTopHas (yHKIHS
annapara [onbmku. TpaHcmopr BellecTB B KIETKe. Bakyosin pacTHUTENbHBIX
kietok. Kierounsiii cok. Typrop.

ITosryaBTOHOMHBIE OPraHOUBI KJIETKU: MUTOXOHIPUH, IUTACTUIBL.

Crpoenre u (yHKIIMM MUTOXOHIpUN M TuacTui. llepBuuHble, BTOpUYHBIE U
CIIO)KHBIE  TIACTUABl  (POTOCHHTE3UPYIOIIUX  DYKApUOT.  XJIOPOILIACTHI,
XPOMOILIACTHI, IEUKOTIACThI BBICIIIMX PACTECHUM.

HememOpanubie opranouwabl kinetku CrtpoeHue u  (QyHKIUM HeMEeMOpaHHBIX
OpPraHouJIoB KJIETKH. Pubocombl. MukpodunameHTsl. MBIIEYHbIE KIETKH.
Mukpotpybouku. Knerounsiit nentp. CTpoeHHE U ABHKCHUE KIYTUKOB U
pecHruek. MUKpoTpyOOUKH HUTOILIa3MbIL. LIeHTprob.

SAnpo. O6onouka sapa, XpOMaTHH, KAapHOIUIa3Ma, SAPBIMIKA, UX CTPOECHUE U
¢bynkuuu. SnepHbiii OenkoBbId MaTpukc. IIpocTpaHcTBEHHOE pPACHONIOKEHHE
XpOMOCOM B HHTep(]a3HOM sipe. benku xpomaTtuHa — TUCTOHBI.

Knerounsle BkmodeHusa. CpaBHUTENbHAs XapaKTCPUCTUKA KIETOK JYKApUOT

(pacTuTenbHOM, )KUBOTHOM, TPUOHOI)
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AccuMWISILIMS U TUCCUMMJIALUSA — JIBE CTOPOHBI MeTabonu3ma. Tumbl oOMeHa
BEIIECTB: aBTOTPO(HBIM M TreTepoTpodHbI. YyacTue KHCIOopoJa B OOMEHHBIX
mporeccax. JHepreTuyeckoe obecredeHue KieTku: mnpespamieHue ATD B
oOMeHHBIX Tmporeccax. {DepMEeHTAaTUBHBIM XapaKTep peaKIui KJIETOYHOTO
Merabomm3ma. DEpMEHTHI, WX CTPOEHHE, CBONCTBA W MEXaHWU3M JICHCTBUSI.
Kodepmentsl. OTinuns pepMEeHTOB OT HEOPraHUYECKUX KaTaiu3aTopoB. benku-
aKTUBATOPbl M OEIKU-UHTUOMTOPBI. 3aBHCUMOCTb CKOPOCTH (pepMEHTAaTHBHBIX
peaxkuuii oT pa3IuYHbIX (PaKTOPOB.

[lepBuyHBIiI CHHTE3 OpPraHMYECKUX BEIIECTB B KieTke. PotocuHTe3. Poib
XJIoporjiacToB B mporecce ¢orocunre3a. CBeroBas M TeMHOBas  (pasbl.
[TponykTuBHOCTH (hOoTOCHHTE3a. BnusHuEe pa3nuuHbIX (HaKTOPOB HAa CKOPOCTH
dboTocunHTe3a. 3HaUeHUE (POTOCHUHTERA.

XemocuHre3. PaznooOpasue opraHu3MOB-XEMOCHHTETHUKOB: HUTPUPUIMPYIOIIKE
OakTepHu, Kele300aKTepuu, cepoOaKTepHH, BOAOPOAHbIE OakTepuu. 3HAYCHHE
XEMOCHHTE3A.

AHa’poOHbIe oOpranu3Mbl. Buasl Opoxkenus. I[IpogykTel OpoxeHUS U WX
UCIIOJIb30BAaHUE YEJOBEKOM. AHA’pOOHBIE MHMKPOOPTraHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTHH U BO30YIUTENN OONIE3HEH.

AdpoOHBIE OpraHU3MBbl. JTallbl YHEPreTHUYECKOro oOMeHa. IloAroToBUTEIHHBIN
sTan. ['Mukoan3 — 6ecKucIopoaHOE pacuieryieHUue TI0KO3bI.

buonornueckoe OKHUCIEHHME, WIM KIETOYHOE JbIXaHWe. Ponb MUTOXOHApHIL B
nporeccax OHMOJIOTUYECKOTO OKHCIICHHUS. [uknnueckue peaKIHH.

OxucnurensHoe ¢ochopunrposanue. [IpenmymiecTBa a’poOHOro Mmytu oOMeHa




BEIIECTB Mepel aHa3POOHBIM. DPPEKTUBHOCTh SHEPreTUIECKOTO OOMEHa

2.5

Peaknun MarpuuHoro cuHresa. [IpyHIMI KOMIUIEMEHTAPHOCTH B PEAKLUAX
MaTpUYHOTO CHHTe3a. Peanu3amnus HacneacTBeHHON nHpopMaruu. [ eHeTrnueckuit
KoJ, ero cpoiictBa. TpaHckpunuus — marpuusbiii cuHre3 PHK. Ilpuniune
TPAHCKPHUIILMK: KOMIUIEMEHTAPHOCTh, aHTUIIAPAUIEIbHOCTh, ACUMMETPUYHOCTb.
Tpancmsiiust u e€ sranbl. Yuactue TpancnopTHeix PHK B OmocunTtese Oenka.
VYcnosust OumocuHTe3a Oenka. KomumpoBanume amuHokuciaor. Pomb pubocom B
OonocuHTE3e OernKa.

Opranusanys reHoMa y MpoKapuoT U 3YKApuoT. Perynsius akTHBHOCTH T€HOB y
npokapuot. ['unore3a omepona (P. XKakob, XK. Mano). Perymsmus oOMeHHBIX
npoiieccoB B kieTke. Kiierounslit romeocTas.

Bupycel — HekneTouHbsle (OpPMBI JKU3HH W OONMUTaTHBIE mapa3uThl. CTpoeHue
MIPOCTHIX U CIIOKHBIX BUPYCOB, pETPOBUPYCOB, OaKTepruoQaros.

Bupycubie 3aboneBanus denoBeka, XUBOTHBIX, pactenuid. CIINJ], COVID-19,

COIMaJIbHBIC U MCIUITMHCKUC HpO6J’I€MBI

2.6

Knerounsnii 1nwukia, ero mepuoabl u  perymsmus. MHrepdaza u  MUTO3.
OcobeHHOCTH TPOLECCOB, MpoTeKarmux B uHTepdasze. IloaroroBka KieTku K
nenenuto. [lpecunTeTndyeckuid  (MOCTMUTOTHYECKHH), CHHTETHYECKHH U
MMOCTCUHTETUYCCKUN (MTPEMUTOTHIECKUH ) TIEPHOIbI UHTEP(DA3HI.

Matpuunslii cunre3 JIHK — permkanusa. [lpunnunsr permkanun  JIHK:
KOMILUIEMEHTAPHOCTh, MOJYKOHCEPBATUBHBIA CHHTE3, AHTHUIAPATUICIbHOCTb.
Mexanusm perummkanuu JJTHK. Xpomocombl. Ctpoenne xpomocoM. Temomepsl u
TemoMepa3a. XPOMOCOMHBINM HAOOp KIETKHM — KapuoTuil. J[umimoumHeli u
rarmIouAHbI  HAOOpBl XpomMocoM. ['omomoruynble xpomocombl. IlosoBbie
XPOMOCOMBI.

Jlenenne kierku — muTo3. CTaguu MHUTO3a U IMPOUCXOMASAIINE B HUX IPOLECCHI.
Tuner mMuto3a. KapuoknHe3 n nurtokuHe3. buosornueckoe 3Ha4eHUE MHUTO3A.
Perynsmus MUTOTHYECKOTO UKIIA KIETKU. [Iporpammupyemas KiaeTodHasi rTuoelnb
— anomnTo3.

cDYHKHI/IOHaJ'IBHafl TCHOMHKA

Opranusm Kak OUoJIOrHyYecKas cuctemMa

3.1

OIHOKJIETOYHEIE, KOJIOHUAJIBHEIE, MHOT'OKJIETOUYHBIE OpraHU3MBbI u
MHOTOTKaHEBbIC OPTaHU3MBI.

@opMBl pa3MHOKEHHUSI OPraHU3MOB: Oecriofioe (BKIOYash BETETAaTUBHOE) U
moyioBoe. Buael  Oecrmonoro  pasMHOXKEHUS: TMOYKOBAaHWE, CHOPYJISLHUSA,
(dbparmeHTaIus, KJIOHUPOBAHHE.

[TonoBoe pasmuoxenue. [lonoBeie KieTKH, WK rameTsl. Meiio3. Ctaauu meinosa.

[ToBenenue xpomocoM B Mmeiioze. Kpoccunrosep. buonornyeckuii cmpici Meiio3a




1 TI0JIOBOTO Ipouecca. Melio3 U €ro MeCTO B )KU3HEHHOM IIMKJIE OPraHU3MOB.
IIpensaponpieBoe paszButue. l'ameroreHe3 y XUBOTHBIX. IloyiOBBIE JKele3bl.
OOpazoBaHue M pa3BUTUE IMOJIOBBIX KiIeTOK. CrepMaroreHe3 U OOTeHE3.
Crpoenre monoBbIX KiIeToK. OIIOIOTBOpEHHE U HIMOPHOHATIBLHOE pPa3BUTHE
KUBOTHBIX. CIIOCOOBI OTUIOIOTBOPEHUS: HApYKHOE, BHyTpeHHee. [lapTeHorenes.
WunuBunyanbHOEe pa3BUTHE OpraHu3MoB (oHToreHne3). Craauu sMOpHOreHesa
KUBOTHBIX (Ha mpumMepe Jisarymkn). Jpoonenne. Tunsl qpodmenus. OcobeHHOCTH
NpoOJeHrs MJICKOMUTAIOMIMX. 3apOAbIIIeBble JIUCTKU (TacTpysius). 3akiaaka
OpraHoB W TKaHEW W3 3apOJBIIIEBBIX JIMCTKOB. B3auMHOE BIMSHHE 4YacTel
pa3BUBAIONIECTOCS 3apofbliia (IMOpUOHANBHAS WHAYKIHWS). 3aKiajka IUiaHa
CTPOEHMS KMBOTHOTO KaK pe3yJbTaT HEPAPXUUYECKUX B3aUMOJICHCTBUN T'€HOB.
Bnusaue Ha »MOpHOHATbHOE pa3BUTHE PA3JIMYHBIX (DAKTOPOB OKpyXKaromien
cpensbl.

Poct u pazBurtue xuBoTHbIX. [locTamMOpronansHbIil epuo. [Ipsimoe u HenpsMoe
pazButue. Pa3Butue ¢ meramopdo3oM y OeCrO3BOHOYHBIX M ITO3BOHOYHBIX
KUBOTHBIX. buosiormueckoe 3HAaY€HHWE MNPSIMOrO U HENPSMOIO Pa3BUTHA, HX
pacnpocTpaHeHue B npupoge. Tumbl pocra XUBOTHBIX. DakTOpsl perynsauuu
pocTa KHMBOTHBIX M denoBeka. CTaguu MOCTAIMOPHOHAIBHOTO PA3BUTHUS Y
YKUBOTHBIX U 4esoBeka. [leproael oHTOreHes3a yenoBeka.

Pasmuoxxenne wu pasButue pacteHuit. ['amerodutr u crnopodur. Meiioz B
KU3HEHHOM IMKJIe pacteHuil. OOpazoBaHHe crop B Ipolecce Menosa.
I'amerorenes y pacrenuil. OIUIOOOTBOpPEHHE M Pa3BUTHE PACTUTENBHBIX
opraHu3MoB. J[BOHOE OIJIOOTBOPEHHUE Y IIBETKOBBIX pacTeHuid. OOpazoBaHue U

pa3BuTHe ceMeHH. MexaHU3MBbl PEeryJsluid OHTOI€HEe3a Y paCTeHUI U )KUBOTHBIX

3.2

Hcropust craHOBIEHHST W pa3BUTHS TEHETHMKM Kak Haykd. (OCHOBHBIC
TCHCTUYCCKUEC IIOHATUSA U CHUMBOJIBI. FOMOHOI‘I/I‘IHBIG XpOMOCOMBI, AJIJICIIBHBIC
I'CHbl, AJBTCPHATUBHBIC IMPU3HAKYU, JOMHMHAHTHBIM M PELECCUBHBIA IPU3HAK,
TOMO3HUTOTa, TETEPO3UTroTa, YHCTas JIMHUS, THOPUIbBI, TEHOTHIN, (EHOTHII.
OCHOBHBIE ~ METOJbI ~ TC€HETHUKH: THUOPHUIOIOTHYCCKUNA,  ITUTOJIOTHUCCKHH,

MOJIEKYJIAPHO-T€HETUYECKU I

3.3

Monorubpuanoe ckpemmuBanue. [lepBoiii 3akoH MeHenst — 3aKoH eTMHO00pa3ust
ruOpuoB mepBoro mnokojeHus. IlpaBuino nomuHHpoBaHUS. BrTopoil 3akoH
Menzaenss — 3aKOH pacUIeIUIeHUs IpU3HAKoB. lluTonormueckue OCHOBBI
MOHOTHOPUAHOTO CKpelIrBaHus. [ MmoTe3a 4ucToTh TaMer.

AHanu3upyloiiee ckpeumBaHue. IIpomMexyTOuHbI XapakTep HacleI0OBaHUs.
Pacmienyienue npru3HakoB pU HEMOJIHOM JOMUHUPOBAHUU.

JurnbpunHoe ckpermmBanue. Tpetuil 3akoH MeHaenss — 3aKOH HE3aBHCHUMOTO

HacjaeJOBaHUs IIPU3HAKOB. HI/ITOJ'IOFI/ILICCKI/IC OCHOBBI ,I[I/IFI/I6pI/II[HOFO




CKpELIUBaHHUs.
CueruienHoe HacienoBaHue mnpusHakoB. Pabotst T. Moprana. CueruieHHoe
HACJICOBAHNE T'€HOB, HAPYIIEHUE CLEIUICHUS MEXNYy IeHaMH. XPOMOCOMHas
TEOPHUs HACJIEICTBEHHOCTH.

I'enernka mona. XpoMOCOMHBIM MEXaHU3M OIpENEIeHHs] 1oJa. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBI M reTeporaMeTHblil noi. I'eHeTndeckas
CTPyKTypa IOJIOBBIX XpomocoM. HacnenoBaHme NpU3HAKOB, CLEIUIEHHBIX C
IOJIOM.

I'enotun kak nenoctHas cucrema. [lmedoTponuss — MHOXKECTBEHHOE ACHCTBUE
reda. MHOXECTBEHHBIM aiuIeNu3M. B3auMoaeicTBUE HEaUIEIbHBIX TI'E€HOB.

Kommnnemenrapuocts. Onucrtas. [Tonumepus

3.4

BzaumoneiicTBue renotuna u cpensl npu GopmupoBanun peHotuna. I3sMeHuYMBOCTb
Mpu3HaKkoB. KayecTBEHHbIE M KOJWYECTBEHHbIE MPU3HAKU. BUIBI M3MEHUYMBOCTU:
HEHACJICACTBEHHAs M HACJICACTBCHHAS.

MomudukanionHass ~ U3MEHYUBOCTb. Pomb cpenbl B (OPMHUPOBAHUHU
MOIM(UKAITMOHHOW M3MEeHYMBOCTH. HopMma peakiinu npusHaka. BapuaroHHbIN psij
u BapuanuonHas kpuBas (B. HWoranncen). CpoiictBa MOaU(pHUKAIIMOHHON
H3MEHYUBOCTH.

I'enoTunmueckas n3MeHYUBOCTL. CBOMCTBA TEHOTUIINYECKON M3MEHUYHUBOCTU. BUIIBI
TCeHOTUITNYECKON M3MEHUNBOCTH: KOMOMHATHBHAS, MyTallMOHHASI.

KomOuHaTtuBHasT W3MEHUMBOCTh. MeHo3 © TOJIOBOWM TIpOIleCC — OCHOBA
KOMOMHATUBHONM M3MEHYMBOCTH. POiIb KOMOMHATUBHON M3MEHUUBOCTUA B CO3JaHUU
TEHETUYECKOT0 Pa3HO00Opa3us B Mpe/eniax OAHOTO BU/IA.

MyTanroHHass ”3BMEHYMBOCTh. BHIIbI MyTaluii: T€HHBIE, XPOMOCOMHBIE, TCHOMHBIE.
CroHTaHHbIE W WHIYUWPOBAHHBIC MYyTalluu. fepHbIE M LUTOILIA3MATUYECKUE
Mytaiuu. COMaTHYECKUE U MOJIOBbIE MyTally. [ IpuurMHbI BOSHUKHOBEHUS! MYTAIIHA.
Mytarenbl ¥ HMX BIMSHME HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAI[HIOHHOIO
mporiecca. 3aKOH TOMOJIOTHYECKUX PsIIOB B HacleacTBeHHOU n3MenunBocty (H.U.

BagsuoB). BHesgepHast ”3MEHUNBOCTh U HACJIEICTBEHHOCTh

3.5

Kapunotun uyenoBeka. MexayHapoaHas MnOporpaMMa HMCCIEJOBAHUS TE€HOMa
yernoBeka. MeToabl  HM3Yy4YeHUsS TEHETUKM  YeJOBEKa: T'€HEaJOrMYecKuid,
OJIM3HEIIOBBI, LIUTOreHETUYSCKUH, MOMYJISIHUOHHO-CTATUCTUYECKH,
MOJIEKYJIIPHO-TEHETUYECKHI. CoBpeMeHHOE onpeacIcHue TeHOTHUIA;
MOJJHOT€HOMHOE CEKBEHUPOBAHHE, TEHOTUITUPOBAHUE, B TOM YHUCIIE€ C MOMOIIBIO
[M1P-anamu3a. HacmencrBenHple — 3a0o0iieBaHHMS  YClIOBEKa. | GHHBIE |
XPOMOCOMHBIE 0o1e3Hn YeJloBeKa. bosneznun c HACJIEICTBEHHOMN
MPeIPacioI0KEHHOCThIO. 3HAaYCHHE MEAMIIMHCKOW T€HETUKU B MPEAOTBPAILICHUU

M JICYCHNH I'eHETHUYECKUX 3a00yieBaHMi yestoBeka. CTBOJIOBEIE KIIETKH




3.6

JlomecTuKalus U ceseKIus. 3apoXkKICHUE CEIEKIUU U JoMecTuKauu. Yuenue H.M.
BaBuioBa o 1eHTpax MPOUCXOKACHUS W MHOT000pa3us KyJIbTYPHBIX PACTCHUIA.
Ponb ceneknuu B co3aHuu COPTOB PacTeHMd M MOPOJ KUBOTHBIX. CopT, mopoza,
mTaMM. 3aKOH TOMOJIOTUYECKHUX PSIOB B HACIEACTBEHHOW u3MeHumBocTH H.U.
BaBuioBa, ero 3HaueHue ISl CENEKIIMOHHON pabOTHI.

Metoapl  CeneKIMOHHOW paboThl. VMCKYCCTBEHHBI OTOOp: MAaccoBBIH U
WHIUBUYTbHBIM. OTtanel KOMOWHAIIMOHHON CEJIEKIIUH. UcnreiTanue
MpoU3BOUTENEH MO MOTOMCTBY. OTOOp MO TEHOTHIY C IOMOIIBIO OLEHKH
(eHoTuna MoTOMCTBa M OTOOP MO TEHOTHUITY ¢ MoMoIIbio ananu3a JJHK.
HckyccTBeHHBIN MyTareHe3 Kak METO]l CEIeKIIMOHHON paboThl. PagrannoHHbIi 1
XUMHUYECKUM MyTareHe3 Kak HWCTOYHUK MyTaluid Yy KyJbTYpHbIX GopM
opranu3moB. Mcrons3oBaHHE TEHOMHOIO PENAKTUPOBAaHUS M METOJOB
pexombunanTHbIX JIHK nmst momy4deHuss HICXOMHOTO MaTepuaia JJis CEIeKIUH.
[Mony4yenne mnonuruionioB. BHyTpuBHIoBas rulpuausaiys. biuskopoacTBeHHOE
CKpelllMBaHue, Wi MHOpuAuHr. HeponcTBeHHOE CKpelBaHHWEe, WM ayTOpUIMHT.
I'erepo3uc u ero nmpuuunbl. Mcnonb3oBaHue rerepo3uca B cenekiuu. OTaanéHHas
ruOpumaiyst. [IpeomoneHne Oecruiouisi MEXBUIOBBIX THOPUAOB. JlocTkeHUs

CCIICKIIMH paCTeHI/Iﬁ U XXKMBOTHBIX

3.7

OOBEKTHI, UCMONB3YEMbIE B OMOTEXHOJIOTUH, — KIIETOUHBIC U TKAHEBBIE KYJIBTYPHI,
MHUKPOOPIaHU3MbI, HMX  XapakTepucTuka. TpaaunnoHHAas  OHWOTEXHOJOTHS:
xjieboneueHre,  MOJydeHHE  KUCIOMOJIOYHBIX  MPOAYKTOB,  BUHOJEIHE.
MukpoOuonoruueckuii cuHTe3. OOBEKTHI MHKPOOHOIOTMYECKUX TEXHOJOTHH.
[TpousBoacTBO  Oenka, AMHHOKHMCJIOT Y  BHTaMHHOB. UckyccrBeHHOE
OIUTIOIOTBOPEHUE. PEKOHCTPYKIMS SHULEKIETOK M KIOHUPOBAaHUE KMBOTHBIX.
Merto TpaHCIUTaHTaUUu SAEp KIETOK.

XpoMOCOMHAasi W TeHHas WHXXEHepus. VICKyCCTBEHHBI CHHTE3 TI€Ha U
KoHCTpyupoBanue pexomOmHanTHbIX JIHK. JlocTmkeHus ¥ TepCHeKTHBBI
XPOMOCOMHOWM M TEHHOM WHXXEHepuu. MeaunuHckue OWOTEXHOJIOTHH.

Hcmonns30BaHue CTBOJIOBBIX KJIETOK

Cucrtema ¥ MHOTOOOpa3ne OPraHMYECKOro MUpa

4.1

buonormyeckoe  pasHooOpazue  opraHu3moB.  CoBpeMeHHas  cucTeMa
opraHudeckoro wmwupa. llpuHImnel knaccupukanuu opraHu3mMoB. OCHOBHBIE
CUCTEMATUYECKHUE TPYIIIBI OPraHU3MOB.

OCOOEHHOCTH CTPOEHMS M JKU3HEAEATENbHOCTH OJHOKJIETOYHBIX OpPraHU3MOB.
bakrepun, apxeu, OIHOKJIETOYHBIE I'PUOBI, OJHOKJIETOYHBIE BOJOPOCIH, APYrHe
npotuctsl. KonoHuanbHble Opranu3msl. J[BUKeHNE OTHOKIETOYHBIX OPraHU3MOB:
amMEOOUHOE, )KTYTUKOBOE, PECHUYHOE. 3allluTa y OJAHOKJIETOUHBIX OPTaHU3MOB.

Pa3npakxuMoCTh y OJJTHOKJIETOUHBIX OPraHM3MOB. Takcuchl




4.2

MHorokJieTouHble pacTeHHs. B3anMOCBs3b YacTE€ld MHOTOKJIETOYHOTO OPTraHU3Ma.
Tkanu, opraHbl ¥ CUCTEMbl OPraHOB MHOTOKJIETOYHOro opraHuszma. Opranusm
Kak enuHoe 1enoe. TkaHu pacTeHuid. TuNbl PacTUTENbHBIX TKaHEM:
oOpaszoBarenibHas, TOKPOBHAs, TMPOBOAMAIIAs, OCHOBHAs, MEXaHHYECKas.

OcobeHHocTr CTpoeHus, PYHKIMHA U pacloJIOXKEeHUsI TKaHEeH B OpraHax pacTeHHM
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BereraTtuBHbIC M r€éHEpAaTUBHBIE OPTraHbl pacTeHU. @YHKIMU OPraHOB U CUCTEM
opranoB. Kapkac pacrenuil. /[Bu>keHre MHOTOKJIETOUYHBIX PACTEHUN: TPOITU3MbI U
Hactuu. llornomienue BOABI, YIJIEKUCIOTO ra3a M MUHEPAIbHBIX BEIIECTB
pactenusmu. [[pixanue pactenuid. {uddysus ra3oB yepe3 MOBEPXHOCTh KIETKH.
TpaHncnopTHbIE CHUCTEMBI pacTeHuil. Beigenenue y pacrteHuil. 3ammura y
MHOTOKJIETOYHbIX pacTeHui. Kyrukyna. CpencTBa macCHMBHOM M XMMHYECKOU
3amuThl. OUTOHLIMUIBI.

PazgpaxxuMocTe M perynsuus y OpraHu3sMoB. Pa3zapakxumMocTh W peryisius y

MHOTOKJICTOYHBIX paCTCHHﬁ. PocToBrie BC€IICCTBA U UX 3HAYCHUC

4.5

MHOroknerounsle  KMBOTHbIE. B3anMMOCBS3p  4yacTe€l  MHOTOKJIETOYHOI'O
opranuszma. TkaHH, OpraHbl U CUCTEMbl OPTaHOB MHOT'OKJIETOYHOTO OpPTaHH3Ma.
OpranusMm kak enuHoe nenoe. ['omeocras. TkaHu )KUBOTHBIX M YeOBEKA. THUIIbI
JKUBOTHBIX TKaHEH: SIUTEIUalbHas, COCIWHMTENbHAs, MbIIICYHAs, HEPBHAs.
OcobenHoctu cTpoeHHUS, (GYHKIMA H PACIONOXKEHUsS TKaHEH B oOpraHax

JKHBOTHBIX U YCJIOBCKA

4.6

Opranbl ¥ CUCTEMBI OPTraHOB KUBOTHBIX. DYHKIIMKM OPraHOB U CHCTEM OPraHOB.
Omnopa Tena opraHu3moB. CKeleTbl OJHOKIETOYHBIX W MHOTOKJIETOYHBIX
KUBOTHBIX. HapyxHblil 1 BHYTpeHHMI ckeneT. CTpOE€HUE W TUIIBI COEIMHEHUs
KOCTEH.

JIBm>keHne MHOTOKJIETOYHBIX JKHBOTHBIX. IluTtanue xuBOTHBIX. IluTanue
MMO3BOHOYHBIX JKUBOTHBIX. JIpIxaHue KUBOTHBIX. KokHOE npixanue. XKabepHoe u
JIErOYHOE JhIXaHUE.

JIpIxaHue TMO3BOHOYHBIX >KWBOTHBIX. ODBOJIOLMOHHOE YCIOXKHEHHE CTPOCHUS
JIETKUX II03BOHOYHBIX >KMBOTHBIX. JIpIXaTelabHas cHCTeMa 4elioBeka. MexaHu3m
BEHTWJSILIMM JIETKUX y NOTHL W MIIEKONUTAOIMX. TpaHCHOpT BEUIECTB Y
Opranu3MoB. TpaHCHIOPT BEHIECTB y KUBOTHBIX. KpoBeHOCHas cucrema u €€
OpraHsbl. KpoBeHocHasg  cucremMa  MO3BOHOYHBIX  JKHMBOTHBIX. Kpyru
KpOBOOOpaIIeHusl. JBONIOIMOHHBIE  YCIOKHEHUS CTPOCHUS KPOBEHOCHOM
CUCTEMBI TMO3BOHOYHBIX XMBOTHBIX. BblaeneHue y opraHu3MoB. Beinenenue y
*KUBOTHBIX. COKpaTuTeNbHbie Bakyoau. Opranbl BeiaeneHusa. CBsI3b MOJOCTH Tela
C KPOBEHOCHOW W BBIICIUTEIIBHON cucTeMamMu. BrpineneHue y MO3BOHOYHBIX
KUBOTHBIX. 3alIUTa y MHOTOKJIETOYHBIX KHUBOTHBIX. IlOKpoBBI U HX

IIPOU3BOIHBIE.




Pa3npaxxuMocTh U peryisauus y opraHu3MoB. Pa3apaxumMocTh y OJJHOKJIETOUHBIX
opranu3moB. Takcuchbl. Pa3apaXuMocTe U PpEryjsiuss y MHOTOKJIETOYHBIX
pactenuii. PocToBbIe BelleCcTBa U UX 3HAYEHUE.

HepBhas cucrema u pediexTopHas peryiasiusi Y MHOTOKJIETOUYHBIX KHUBOTHBIX.
HepBhas cuctema u e€ otnensl. DBOIOLIUOHHOE YCI0KHEHNE CTPOEHUSI HEPBHOU
CUCTEMBI y KUBOTHBIX.

Pazpaborka anroputmMoB u mporpamMMm s 3h(EKTUBHON (DYHKIIMOHATBLHON
aHHOTAIUU T€HOMOB, TPaAHCKPUIITOMOB, MIPOTEOMOB, MeTaboI0MOB

MHUKPOOPIraHU3MOB, PACTEHUM, )KUBOTHBIX U YEJIOBEKA

OpFaHI/I3M YCJIOBCKA U €TI0 3J0POBLEC

5.1

Opransl ¥ cUCTEMBI OPTaHOB uyenoBeka. OTAEbl TOJIOBHOTO MO3ra MO3BOHOUYHBIX
KHUBOTHBIX. Peduekc u pedunekropnas nyra. be3ycioBHbIE U yCIOBHBIC
pednexcol. ['ymopanbHas peryssiuss U SHAOKPUHHAs CHCTEMa >XUBOTHBIX H
yenoBeka. JKene3bl SHAOKPUHHOW CUCTEMBI U UX TOPMOHBI. JlelicTBuE TOPMOHOB.
B3auMocBsi3p HEpBHON W HHIOKpUHHOW cucTeM. [wumoTtamamo-runodusapHas

cucrema. Pedexc u pedaextopnas ayra. beaycioBHble U yCIOBHBIE peIeKChl
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3ammra opranu3ma ot OonesHeil. IMMyHHas cuctema uenoBeka. KineTouHblii u
TYMOPaJIbHBIA MMMYHHUTET. BpoXAEHHBINM, NPUOOPETEHHBIN crenuduyecKuii
WMMYHUTET. Teopuss  KJIOHaIbHO-CeNeKTHBHOTO wuMMyHHTeTa  (I1.Dpnmx,
®.M.beprer, C.Toneraa). BocnamuTenbHble OTBETHI OpraHu3MoB. Poib

BPOKIEHHOTO UMMYHHUTETA B Pa3BUTUHU CHCTEMHBIX 3a00JIeBaHUI
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KpoBenochnas cucrema u e€ opranbl. Cepjaie, KpOBEHOCHbIE COCYAbl U KPOBb.

Kpyru kpoBooOpamienus. Pabota cepaia u e€ peryssmus
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Jpixanue yenoBeka. [uddy3us razoB yepe3 MOBEpXHOCTh KIETKU. J[pIxaTenbHas
cucrema  4yeinoBeka. JlpIxaTrenbHas NOBEPXHOCTh. Perynsums  AbIXaHUS.

JIpixareabHbIe 00BEMBI

5.5

[MumeBapurenbHas cucrema uenoBeka. OTIEnbl NHILEBAPUTEITBLHOTO TpPaKTa.
[TumeBapuTenbHble  Kene3bl.  BHYTpPUIIONOCTHOE M BHYTPHUKJIIETOYHOE

MUILEBAPEHUE

5.6

[TokpoBel U ux mnpousBogHble. Opransl BbiaeneHus. I[louku. CrpoeHue u
¢byHnkunonupoBanue HeppoHa. OUIBTpaLHs, CEKpElUs U 0OpaTHOE BCACHIBAHUE

KaK MEXaHU3MbI paboThl OpraHoB BeieneHus. OOpa3oBaHUe MOYH Y YEJIOBEKa

5.7

ILBI/I)KGHI/IG YyelloBeKa: MblIeuHas cucteMa. CKeJeTHBIC MbBIIIOBI X1 HUX pa60Ta.

CrtpoeHue u TUIIBI COEAMHEHUST KOCTEN

Teopus 3Bontonuu. PazButue xu3Hu Ha 3emiie

6.1

OpomtormoHHass  Teopust Y.  JlapBuHa. Ilpennocwiiku — BO3HUKHOBEHUS

napBuHU3Ma. JKu3Hb 1 Hay4yHad nedatenbHocTh Y. JlapBuHa.




JBrkymue cuiibl 3Boaonud BUJIOB 1o Y. JlapBuHY (BBICOKash MHTEHCUBHOCTH
pa3sMHOXEHHSI OpraHU3MOB, HACJEICTBEHHAas W3MEHYMBOCTh, Ooppba 3a
CYIIIECTBOBAHME, €CTECTBEHHBIN M HCKYCCTBEHHBIN OTOOD).

Odopmnenne cunternyeckor teopuu sBomtonuu (CTD). HelirpansHas teopus
sBomtoru. CoBpeMEeHHast BOJIOIMOHHAS OMOJIOTrHs. 3HaYCHHUE 3BOIOIMOHHON

Teopuu B (HOPMUPOBAHUH €CTECTBEHHO-HAYYHOU KapTHUHBI MUPa

6.2

[Momymnsimust Kak dJeMeHTapHas eauHuia SBomoIuH. COBpPEeMEHHBIE METOIbI
OLIEHKH TEHETUYECKOro pa3sHoOOpa3ust M CTPYKTYphl mnomynsuuil. V3meHenue
reHooHAa MOMYJSIIUK KaK »JIEMEHTAapHOE 5SBOJIOIMOHHOE SBJICHHE. 3aKOH
reHeTudeckoro paBHoBecus k. Xapau, B. BaitnOepra.

DOnemeHTapHble (PaKTOpPHl (ABWKYIIHE CHIIBI) O3BOJIONUU. MyTaluOHHBINA
nporecc. KomOunatuBHas wu3MeHuuBOCTh. Jlpeii reHOB — ciyvaifHble
HEHAIpaBJIEHHbIE M3MEHEHUS 4YacToT ajulesnell B momymsuusx. Oddekr
OCHOBATEJIA. Murpanuu. N3omsius MOMYJISLAM: reorpaduyeckas
(mpocTpaHCTBeHHAas1), OMoIornyecKas (pernpoayKTUBHAS).

EcrectBeHnplii  oTOOp — HampaBmsitouuid  (akTtop  dBomonun.  Dopwmbl
€CTECTBEHHOT0 0TOOpa: JBWKYIIUHA, CTAaOWJIM3UPYIOIMIWNA, pPa3phIBAIOIIHI
(mu3pynruBHbIi). [TonoBoit oT6Op.

[TpucnocoOIeHHOCTh ~ OPraHU3MOB  KaK  pe3yjlbTaT  MHUKPOIBOJIOLHUU.
Bo3nukHOBeHME  TpHCMOCOONICHM y  OopraHu3MoB.  Apomopdo3bpl U
uauoanantanuu. [IpuMepsl npucrnocobieHuid y opranu3MoB. OTHOCUTEIBHOCTh
MIPUCIIOCOOJICHHOCTH OPTaHU3MOB.

Bun, ero «kpurepuum wu cTpyKTypa. BumooOpa3zoBaHue Kak pe3yibTar
MUKpO3BOIONMH. M3omsamust — ximrodeBoit ¢akrtop BumooOpaszoBanus. [lytu u
CIIOCOOBI BH1000pa30BaHUSI: aJIONaTPUIECKOE (reorpaduueckoe),
CUMMATpUYecKoe  (IKOJIOTMYECKOE),  «MTHOBEHHOE»  (IIOJIUILJIOUIU3AIINS,
ruOpuau3anys). JmurenbHOCTh HBOIIOIMOHHBIX TPOIIECCOB.

Mexanu3mbl GOpMUPOBaHUS OMOJIOTHUECKOTO PA3HOOOpa3usl.

Ponp 3BomtonnoHHON Onooruy B pa3pabOTKe HAayYHBIX METOAOB COXpPaHEHUs
Ooropa3zHooOpasusi. MUKpPOIBOJIONUS W KOIBOJIOLHS IMApa3UTOB U UX XO3S5EB.
Mexanu3mbl HOpMUPOBAHHS YCTOWYUBOCTH K aHTUOMOTHKAM M CIIOCOOBI OOPHOBI

Cc Hel

6.3

MGTOI[I:I HU3YUCHUS MAKPO3BOJIOIUH. ITaneonTomorudyeckue MCTOAbI HN3YUCHUA
sBomtorun. [lepexomanabie HOpMBI U PUITOTEHETUYECKHUE PSIBI OPTaHU3MOB.
buoreorpaduueckue Metoasl n3yueHus sBomtonuu. CpaBHeHue (Giiopsl U GayHbI
MaTEepUKOB M OCTPOBOB. buoreorpapuueckue odiaactu 3eminn. Buasl-oHaeMuKku u
PEIUKTBHL.

OMOpHUOIOTHYECKHE U CPaBHUTEIBHO-MOPPOJOTUYECKHE METOAbl H3y4YEHUS




3BOJIIOIIUHA. I'eHeTHYyeckue MexXaHU3MEI 3BOJIOOHMNW OHTOI'€HE3a U IIOABJICHUS
3BOJOIINOHHBIX HOBIICCTB. I"'omonoruuneie n AHAJIOTUYHBIC OpraHbl.
Pymumentapaple  opraHbl M aTaBU3MBL.  MOJEKYISIpHO-TEHETHUECKHE,
OMOXMMHUYECKHE W  MaTeMaTHYECKHE  METOIbl  HM3YYCHHS  HBOIIOIUH.
I'oMonoruunbIe I'€HHL. COBpeMeHHBIe MCTOABI MMOCTPOCHUSA (bI/IJIOFGHeTI/I‘IeCKI/IX
JICpEBBEB.

XPOMOCOMHBIE MYTaITUH U BOJIOIHSI TCHOMOB.

O6mme 3akoHOMEepHOCTH (TIpaBWia) dBoIONUHA. HeoOpaTMMOCTh HBOIOIHUU.

AnanrtuBHas paguanus. HepaBHOMEpHOCTh TEMIIOB BOIIOIUN

6.4

Hayunple rHmoTe3sl NPOUCXOXKIEHUS JKW3HM Ha 3emse. AOuWoreHes wu
nancnepmus. JJoHaydHbIE MPEACTABIICHUS O 3aPOKICHUU KU3ZHU (KPEAIMOHU3M).
['mnoTte3a MOCTOSTHHOTO CaMO3apOXKACHUS KU3HU U €€ OMPOBEPIKEHUE OIbITAMU
®. Pemu, JI. Cnammannanu, JI. Ilactepa. IlpoucxoxkneHue Ku3HU U
acTpoOHOJIOTHS.

OcHoBHBIE 3Talbl HEOpraHWYecKoW aBoitonuu. llnanerapnas (reonormueckas)
IBOMIONUSA. XHWMHYECKas JBOJIONMSI. AOHOTEHHBI CHHTE3 OpPraHUYeCKHX
BemecTB u3 Heopranmueckux. Ombir C. Mumiepa u I'. Opu. OG6pa3oBanue
nosnMepoB U3 MoHoMepoB. KoanepBatHas runote3a A.M. Onapuna, rumoresa
nepsuyHoro Oynpona JIx. XonneitHa, reHermueckass rumore3a . Mémnepa.
Pu6osumer (T. Yek) m runore3a «vupa PHK» V. I'mnbepra. dopmupoBanue
MeMOpaH U BO3HUKHOBEHHUE MPOTOKIIETKH.

Hctopusa 3emnn u meroabl e€ usydeHus. Vckomaemble opraHM4ecKHE OCTaTKH.
I'eoxpononorust u e€ Meronasl. OTHOCHUTENBHAS W a0CONIOTHAST T€OXPOHOJOTHSL.
['eoxpoHonoruyueckas 1mKasa: 0HbL, APbl, HEPUOIBL, FTTOXH.

HavaneHele 3Tanel opranndeckoil 3pomrounu. [losiBieHne m 3BOMIONUS NEPBBIX
KJIETOK. OBOJIONHS MeTa0onu3Ma. BO3HHKHOBEHHME TMEPBBIX OKOCHCTEM.
CoBpemeHHbIE MUKPOOHBIE OMOTIIIEHKH KaK aHaJIoT MEPBBIX Ha 3eMiie COOOIIECTB.
Crpomaronutsl. [IpokapuoThl U 3YKapUOTHI.

[TpoucxoxaeHue 3ykapuoT (CUMOMOTEHE3). DBONIOIMOHHOE TMPOUCXOKICHUE
BUpYycOB. IIpoucxox/ieHne MHOTOKJIETOYHBIX OpraHu3MoB. Bo03HHKHOBEHUE
OCHOBHBIX TPy MHOTOKJIETOUYHBIX OPTaHU3MOB.

OcHOBHBIE JTambl ABOJIONMHA BBICIIUX pacTeHuil. OCHOBHBIE apoMop(ho3bl
pactrenuii. Bpixon pactenuii Ha cymry. [losBieHue CHOpoBBIX pacTEHUM U
3aBoeBaHue uMH cymu. CemeHHble pacTeHus. [IpoucxoxaeHue IBETKOBBIX
pacTeHui.

OcHOBHbBIE dTallbl 3BOJIONUU KUBOTHOTO Mupa. OCHOBHBIE apoMOp(o3bl
KUBOTHBIX. Benpckas dayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX
tunoB. [lepBbie Xx0op/10BbI€ KUBOTHBIE. JKU3Hb B BO/IE. DBOJIOLMS MO3BOHOYHBIX.

[Tpoucxoxaenne ampubmii 1 pentwinii. [IpoucxoxxaeHne MIEKOMUTAIOMUX U




ntun. [lpuamun kmodeBoro apomopdo3a. OcBoeHue OECIO3BOHOYHBIMU H
MMO3BOHOYHBIMHU KUBOTHBIMU CYIIH.

PazBuTue xu3HM Ha 3emiie TIO 3paM U MEepUOJaM: apXxeH, MPOTepO30id, MaIe030,
Me30301, KaiHO30M. OOmas XapakTEepPUCTHKAa KJIUMaTa M TE€OJOTHYECKHX
nporieccoB. [losiBIeHUE U paclBET XapaKTEPHBIX OPraHU3MOB. YTIe00pa3oBaHUE:
€ro YCJIOBHSI U BIUSHUE HA Ta30BBINA COCTaB aTMOC(EPHI.

MaccoBble BBIMUPAHHUS — 3KOJOTHYECKHE KPHU3UCHl mpouuioro. [lpuuuHbl u
CIEACTBUSI MACCOBBIX BbIMUpPAHUH. COBPEMEHHBIM SKOJOTMYECKHI KPHU3UC, €0

0COOEHHOCTH

6.5

Paznenst w 3agaum anTpomnosiorud. Metonbl aHTpononorud. CTaHOBIEHUE
MPEACTABICHUH O MPOUCXOKACHUH YeoBeka. COBpEeMEHHbIE HAYYHbIE TEOPUH.
CxoacTBO 4yenoBeKa C KUBOTHBIMU. CHCTEMaTHYECKOE MOJIOKEHUE YEIOBEKa.
CBuzerenbcTBa  CXOJACTBA  YeJNOBEKA C  JKMBOTHBIMHM:  CPaBHUTEIBHO-
MOP(OJIOTHYECKHE, AMOPHOJIOTUYECKHE, (hbU3M0IIOTO-OMOXUMUYECKHE,
noBegeH4Yeckrue. OTINYMS YeIOBEKa OT )KMUBOTHBIX. [IpsIMOX0XkKI€eHHE U KOMIUIEKC
CBA3aHHBIX C HUM INPU3HAKOB. Pa3BUTHE rOJIOBHOIO MO3ra U BTOPON CUTHAJILHON
CUCTEMBI.

JIBmokymre cuibl ((pakToOpbl) aHTPOMOTeHe3a: OMOJOTHYECKHE, COIHATbHBIC.
CooTHoIIeHnEe OMOJIOTHYECKHUX U COIUANTBHBIX (DAKTOPOB B aHTPOIIOTECHE3E.
OCHOBHBIE CTaJIMHU aHTPOMNOreHe3a. ABCTPATONUTEKN — IBYHOTHE MPEAKHU JIIOAEH.
UenoBek  ymenblii, TE€pBbIE M3FOTOBJICHUS oOpyAaud Tpyaa. Yenosek
OpSIMOXOAAIIMA M TEpBBIM BBIXOA JoAel 3a mpenensl Adpuku. Yemosek
reienp0epreckuii — oOmUi TpeqoK HEaHAepPTATbCKOTO YelIOBEKa U YelIOBEKa
pasymHoro. YenoBek HeaHIEPTATbCKUM KaK BHJ JIIOJEH XOJOJHOrO KiuWMara.
UYenoBek pa3yMHbIA COBPEMEHHOTO THIIA, JIEHUCOBCKUW YEIOBEK, OCBOCHHE
KOHTHHEHTOB 3a npenenamMmu AQpukm.

DBOJIIOLUS COBPEMEHHOTO 4YenoBeKa. ECTECTBEHHBIM OTOOp B MOMYJSALUAX
yenoBeka. MyTalmoHHBIA Tiporiece U moauMopdusm. [lomyasirnoHHbIE BOIHBI,
npeid reHoB, Murpanus u «3h(EeKT ocHOBATENs» B MOMYJISAIUASIX COBPEMEHHOTO
YeJIoBeKa.

UYenoseueckue pacel. Ilonstue o pace. bombmmume pacel:  eBporeougHas
(eBpa3uiickasi), aBCTpajO-HErpoWJHAs  (PKBATOpHUAJIbHAS),  MOHTOJIOMIHAS
(a3maTcko-amepuKaHcKas). Bpemss u myTH pacceieHHs] uyelgoBeKa MO IUIaHETe.
EnunctBo  yenoBeueckux pac. HayuHas  HeECOCTOSTENBHOCTH — pacu3Ma.
[TprcocoONeHHOCTh YeNOBEKa K Pa3HBIM YCIOBHUSAM OKPYXKAIOMICH Cpebl.
Brnusaue reorpaduueckoit cpenst u  apeiida TEHOB Ha MOPQOJIOTHIO U

(hbU3HOTIOTHIO YeIIOBEKa

DKOCUCTEMBI U TIPUCYILIME UM 3aKOHOMEPHOCTH




7.1

Paznensl u 3agaun sxonoruu. CBsi3b S3KOJIOTUHU C APYTUMH HayKaMHu.
Metoaer skonorun. lloneBeie HAOMIOAEHUS. DKCHEPUMEHTHI B  DKOJIOTHUHU:
NpUPOAHbIE U JiabopaTopHble. MojenupoBaHue B 3KOJOTUU. MOHUTOPHUHT

OKPY’KaIOIIEH Cpebl: TOKATbHBIN, pETHOHAIBHBINA U TJI00ATbHBIN

7.2

Oxonorudeckue (GakTopel W 3aKOHOMEPHOCTH X nedctBus. Kriaccudbukarus
AKOJIOTUYECKHX (PAKTOpOB: aOMOTHYECKHE, OHOTHYECKHE, aHTPOIIOTCHHBIC.
OOue 3aKOHOMEPHOCTH JIEHCTBHS 3KOJOrWdyeckux ¢akropos. IIpaBuio
munumyma (K. Hlnpenrens, FO. JIu6Gux). TonepanTHOCT. DBpUOMOHTHBIE H
CTEHOOMOHTHBIE OpPTraHU3MBI.

AbGuoTtndeckue ¢aktopbel. CBET Kak sKojoruueckuit daxrop. JleiicTBue pasHbIX
YYaCTKOB COJIHEYHOTO CIIEKTpa Ha OpraHu3Mbl. OJKOJIOTMYECKHE TPYIIIIbI
pacTeHUil M JKMBOTHBIX 10 OTHOLIEHHIO K cBeTy. CuHrHaimbHas pojb CBeTa.
DOoTONEPUOAU3M.

TemmepaTypa kak »dkosoruveckuid Qakrop. JlelictBue TemmepaTypsl Ha
opranusmsl. [IoMKUIOTEPMHBIE U TOMOHOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

BnaxHocte kak 9konormueckwii  paxtop. IIpucmocoOneHust pacTteHuil K
noJyiepKaHuto BogHoro Oamanca. Kmaccudukarust pacTeHMid MO OTHOILICHUIO K
BoJie. [Ipucnocobaenus >KUBOTHBIX K M3MEHEHUIO BOJJHOTO PEXKHMA.

Cpenbl oOuTaHUS OpPraHU3MOB: BOJIHAs, HA3eMHO-BO3]yILIHAs, ITOYBEHHAas,
ryOWHHAs  TMOANOYBEHHAs, BHYTPUOpPraHu3MeHHas. DOU3NKO-XUMHUYECKHE
0CcOOEHHOCTH cpeA oOHuTaHus OpraHu3MoB. llpucrocoOneHusi OpraHu3MOB K
KM3HH B Pa3HBIX Cpeax.

buonoruueckue putmbl. BHeninue u BHyTpeHHHE pUTMbL. CYyTOUHBIE U TOJIUYHBIE
putMbl. [IpHcnoco0IeHHOCTh OPraHW3MOB K CE30HHBIM H3MEHEHUSIM YCJIOBHIA
KHU3HH.

Kuznennsie Gopmbl opranu3moB. [loHsTHe 0 *)u3HeHHOU (opme. KuzHeHHBIE
(GbopMbI pacTeHMil: AepeBbs, KYCTapHUKH, KyCTapHUYKH, MHOTOJETHHE TPAaBbl,
oJlHOJIeTHUE TpaBbl. JKu3HeHHbIe (DOPMBI JKUBOTHBIX: THAPOOHOHTHI, T€OOHOHTHI,
a3poOMoHTHL. OCOOEHHOCTH CTPOSHHS U 00pasa )KU3HH.

buotnueckue ¢akropbl. Buasl OMOTHYECKHX B3aMMOJCHCTBHUI: KOHKYPEHIIHS,
XHUIIHAYECTBO, cuMOU03 U ero ¢opmel. [lapazutusm, koomepanusi, MyTyaau3M,
KOMMEHCAJIU3M (KBapTHPaAHTCTBO, HaXJICOHUYECTBO). Herpoduueckue
B3anMoOJieiicTBUS  (Tomuueckue, (Qopuueckue, (Habpuueckue). 3HAUCHUE
OMOTHYECKMX B3aMMOJEHCTBHI JUIS CYIIECTBOBAaHUS OPraHU3MOB B cpeje

oOutanus. [IpuHIIUI KOHKYPEHTHOTO UCKITIOYESHHUS

7.3

DKOJIOTHYECKHE XapaKTepPUCTUKU momynsinuu. llomynsmus kak Ouosoruueckas

cuctemMa. Posib HEOTHOPOAHOCTH Cpeibl, PU3HUECKUX 0aphepoB U OCOOEHHOCTEH




OuoJIOTMU BUJOB B (POPMHUPOBAHUU MPOCTPAHCTBEHHOW CTPYKTYpBI MOIYJISIUI.
OcCHOBHBIE TMOKa3aTeNN MOMYJALHMU: YUCIEHHOCTb, IUIOTHOCTb, BO3PAacCTHAas M
II0JIOBAst CTPYKTypa, pOKIAEMOCTb, IPUPOCT, TEMII POCTa, CMEPTHOCTS,
MUTpaLUL.

Okojorudeckas CTpykrypa mnonyiasnuu. OIeHKa YHCIEHHOCTH IOMYJIALINU.
JluHaMuKa nomymisauuu U e€ peryisiius. buoTH4ecKud MoTeHuuan MOITyJISLUN.
MognenupoBanue IOUHAMMKM —nonmyiasnud. KpuBble pocTa  4HMCIEHHOCTH
nomyinsiuuu. Kpuble BbDKMBaHMSA. Perymnsanus 4MCICHHOCTH IMOMYJISLUH: pOJIb
(bakTOpOB, 3aBUCAIIMX M HE 3aBUCAIINX OT IUIOTHOCTH. OKOJIOTHYECKHE
cTpateruu BUIOB (r- u K-cTparerun).

[TonssTue 00 »SKoNOrMYEeCKOW HuUme BUAa. Mectoobutanue. MHoOroMepHas
Mojenb 3Kkojorndeckod Humm Jx.M. XarunmHcona. Pa3mepsl 3KOIOTHMYECKOH
Huu. [loTeHnnanbHas U peain30BaHHAs HULIH.

Bun xak cucrema mnonynasuuid. Apeansl BUIOB. BuIbl M HMX JKU3HEHHBIE
CTpaTerMu.  3aKOHOMEPHOCTH  TIOBEJEHUS WM  MHUIpalUMi  KMBOTHBIX.

buonornyeckne nHBa3zun YYXKCPOAHBIX BUI0B

7.4

CoobOmectBa opranu3MoB. buomneHo3 u ero crpykrypa. CBs3u MeXIy
opranm3MamMu B OWOIlEHO3e. DKocucTeMa Kak OTKpbiTas cuctema (A.J[x.
Tencnu). OyHKIHOHATBHBIE OJIOKM OPTaHU3MOB B JKOCUCTEME: IPOAYICHTHI,
KOHCYMEHTBI, peayleHThl. Tpoduyeckue ypoBHU. Tpoduyeckue Lenu U CETH.
AlGuoTtnveckue 010ku dKocucTeM. [1ouBel M Wbl B 3KOCHCTeMaX. Kpyrosopor
BEILIECTB U MMOTOK YHEPTUU B SKOCUCTEME.

OcHOBHBIE TOKa3aTeNM IKOCUCTEMbI. buomMacca u mpoayKuusi. DKOJIOTHUECKUE
MUPaMHJIbI YUCEN, OOMACChI U YHEPTHH.

HanpaBneHnHbsle 3aKkOHOMEpHBIE CMEHBI COOOIIECTB — cyKueccuu. [lepBuunbie u
BTOPUYHBIE CYKIIECCMM W WX MPUYUHBL. AHTPONOTE€HHBbIE BO3ACHCTBUS Ha
cykueccuu. KnnmakcHoe coobmiectBo. bruopaznoobpasue u mosHota KpyroBopoTa
BEIIECTB — OCHOBA YCTOMUMBOCTU COOOIIECTB.

[Ipupogubie 3KOCHCTEMBI. AHTPOINOTE€HHBIE 3KOCUCTEMBI. ATPOIKOCHCTEMA.
ArpotieHo3. Paznuuus Mexxay aHTPOIOT€HHBIMH U IIPUPOIHBIMU S3KOCUCTEMAMH.
VYp6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. ['opoackas ¢iopa u
(dayna. CuHaHTpOomHM3anus TOpOACKOH dayHbl. bromornueckoe u X03siCTBEHHOE
3HAYEHHUE arpo’KOCHCTEM M ypOO3KocHCTeM. 3aKOHOMEPHOCTHU (OPMHUPOBAHUS
OCHOBHBIX B3aUMOJICHCTBUI OPraHU3MOB B 3KOCUCTEMAX.

[Iepenoc sHEepruM U BEWIECTB MEXIAY CMEKHBIMH 3KOCUCTEMAMHU. Y CTOMYUBOCTH
OpraHU3MOB, TMOMYJSIMMA H DSKOCHUCTEM B YCIOBHSX E€CTECTBEHHBIX U

AHTPOINOT€HHBIX BO3/ICUCTBUI

7.5

buochepa — oOmennmanerapHas o0ojouka 3emiid, TA€ CYIMECTBYET WU




cyliecTBoBaja XH3Hb. YueHue B.M. Bepnaackoro o Ouocdepe. Obnactu
o6uocdeps! u e€ coctan. KuBoe BeriecTBo 6Mochepsl U ero GyHKIUH.
3akoHOMEPHOCTH cymiecTBoBaHus Ouocdepsl. OcobeHHOCTH Ouochepsl Kak
mI00aNbHOM  JKOCHCTeMBl.  JluHamMuuyeckoe  paBHOBecue B Omocdepe.
KpyroBopotsl BemecTB M OHOT€OXMMHYECKHE IMKJIBI (yrJiepoa, a3oTa).
PurmuunOCTS siBNEHMI B Onocdepe.

3onanbHOCTh OMocheprl. [lonsarrne o 6uome. OCHOBHBIE OMOMBI CYIIIW: TYHJPA,
XBOWHBIC JIeca, CMEIIAHHBIE W IIMPOKOJMCTBEHHBIC Jieca, CTEIH, CaBaHHBI,
MYCTBIHM, TPOMHUYECKHE Jieca, BBICOKOTOphs. KiMMaT, pacTHTENbHBIN U
KUBOTHBI MHp OMOMOB CYILIH.

CtpykTypa U (YHKIHS KXUBBIX CHCTEM, OIIEHKAa MX PECYpCHOTO TOTEHIMAIa U

onocdepHbIX HYHKIIUHA

7.6

DKOJIOTHYECKUE KPU3KCHl U UX MPUYHHBL. Bo3meiicTBue vemoBeka Ha 6uocdepy.
3arpsi3HEHUEe BO3AYIIHOW cpenbl. OXpaHa BO3JyXa. 3arpsA3HEHUE BOAHOU CPEJbl.
Oxpana BOAHBIX pecypcoB. Pazpymienue noussl. OXpaHa MOYBEHHBIX PECYPCOB.
N3menenne kimmara.

AHTpPOIIOT€HHOE BO3JICHCTBUE HA PACTUTEIBHBIM W KUBOTHBIM Mup. OxpaHa
PaCTUTENBHOTO M KUBOTHOTO Mupa. OCHOBHBIE MPUHIIMIBI OXPaHbl MPUPOIBI.
Kpacubie kuuru. Ocobo oxpansemble mnpuponusie Tepputopun (OOIIT).
Boranmnueckue cabl ¥ 300J0THYECKHIE TTAPKH.

OcHOBHbIE TPHUHIMIIBI YCTOHYMBOIO PpA3BUTHSI UYEJIOBEUECTBA U TMPHUPOIBL.
PanmonaneHOoe  TPUPONOMOIB30BAHUE W COXpaHEHHE  OHMOJIOTHYECKOTO

pa3zHooOpa3us 3emiau




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YHEHUKA

B.B. Ilaceunux buonorus 10 kmacc/ M.: [IpocBelienue

B.B. Ilaceunuk buonorus 11 knacc/ M.: [IpocBemenue

JI.B. Beicoukas, I'.M. IpiMimun u ap. buonorus 10 kinace. YriryOnéHHbli
ypoBenb/ M.: [Ipocsernienune

JI.B. Beicoukas, I'.M. IpiMimmn u ap. buonorus 11 kinace. YriryOnénublit

ypoBeHb/ M.: IIpocBernienue

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCbI U PECYPCBI CETU
HUHTEPHET
bu6mmoreka IJOK

edsoo.ru






