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MOSCHUTEJIbBHASA 3AIINCKA

[Tporpamma mo yueOHOoMy mpenmery "buonorus" (manmee - Ouosnorusi) Ha
YpOBHE cpeaHero obmero obpazoBaHus pa3zpaboraHa Ha ocHOBe dDenepasbHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «0O6 obOpazoBanuu B Poccuiickoit deneparumy,
OdI'OC COO, Konnenuuu mnpenojaBaHusi ydeOHoro mnpeamera «buosiorus» u
OCHOBHBIX MOJIO’KEHUH (eaepanbHOi pabouet mporpaMMbl BOCITUTAHHUSL.

VYueOunbiii npeamer «buonorus» yriyonéaHoro ypoBHst uzyuenus (10-11
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB IMpeAMETHOM obnactu «EcTtecTBeHHO-
HayyHeie TnpeameTsl». CornacHo mnonoxeHusmM DPIOC COO npodunbHbIe
y4ueOHbIE TPEIMEThI, U3ydyaeMble Ha YriayOJEHHOM YPOBHE, SIBISIOTCS CIIOCOOOM
muddepeHnmanmm  00ydeHUsT HA YPOBHE cpeaHero oOmero oOpa3oBaHUsS W
MPU3BaHBl OOECIIEYUTHh MPEEMCTBEHHOCTh MEXJy OCHOBHBIM OOIIMM, CPETHUM
001IMM, cpeTHUM TIPOo(ecCHOHATBFHBIM U BBICIIMM 00pa3oBaHueM. B To xe Bpems
KOKIbIM M3 JTHX Y4YeOHBIX MPEAMETOB [OJDKEH OBITh OPUEHTHPOBAH Ha
MPUOPUTETHOE peIIeHUue 00pa30BaTEIbHBIX, BOCIUTATEIBHBIX M Pa3BUBAIOIINX
3aja4, CBA3AHHBIX C MpodopueHTanrell oO0ydalolmuxcsi U CTUMYJINPOBAHUEM
UHTEpeca K KOHKPETHOW 00JIaCTM HAy4YHOTO 3HAHHs, CBA3aHHOTO C OMOJIOTHEH,
MEJUIMHOM, KOJIOTUEH, TICUXO0JIOTHEH, CIIOPTOM MJIM BOCHHBIM JIEJIOM.

[Iporpamma mo yueOHoMy mnpenmery "buonorusa" maér mpeacrtaBieHHe O
eI W 3a7adax u3ydeHwst ydeOHoro mnpenmera «buonmorus» Ha yriryOnéHHOM
YPOBHE, OIpeessieT 00s3aTebHoe (HHBAPHAHTHOE) MTPEAMETHOE COEpKaHUe, €ro
CTPYKTYpUPOBaHME 1O pa3fenaM M TeMaM, paclpeleieHre Mo Kiaccam,
PEKOMEHJIyeT TOCIIEOBATEIbHOCTh M3YyUYEHHs] y4eOHOTO Marepuana Cc Y4EToM
MEXIIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTMUKM Y4eOHOro mpolecca,
BO3pAcTHBIX OCOOEHHOCTEH oOydaromuxcs. B mporpamme mno Ouonoruu
pealn30BaH MNPUHIUI MPEEMCTBEHHOCTH C HM3yYe€HHUEM OHOJIOTMH Ha YPOBHE
OCHOBHOTo  oOmmiero oOpa3oBaHus, Ojarojapss 4emMy MOpOCMaTpuBaercs
HaAIpaBJICHHOCTh HA  MOCIEAYIOllee pa3BUTHE  OMOJOTMYECKHX  3HAHUM,
OpUEHTHUPOBAHHBIX Ha (POPMUPOBAHHE ECTECTBEHHO-HAYYHOI'O MHUPOBO33PEHUS,
HKOJIOTUYECKOTO MBILIUICHUS, MPEACTAaBICHUN O 3I0pOBOM o00pa3e >KU3HH, Ha
BOCMIUTAaHWE OEpPEeKHOTO OTHOIICHHUS K OKPYKAIIIeH NTpUpoAHOoi cpeme. B
nporpaMme Mo OMOJOTMM TaKXKe IMOKa3aHbl BO3MOXHOCTH Y4Y€OHOro MperMeTa
«buonorusi»y B peamuzamuu  TpedoBannit DPI'OC COO Kk MIaHUPYEMbIM
JUYHOCTHBIM, METANpPEAMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOydeHUS U B
GbopMHpOBaHUM OCHOBHBIX BHUJOB y4e€OHO-TIO3HABATEIBHOW  JICSITEIBHOCTH
oOyyJarommxcsi M0 OCBOEHHUIO COJAEpKaHUS OHOJIOrMYecKoro oOpa3oBaHUsA Ha
YPOBHE CpeAHEro 00IIero 00pa3oBaHusl.

VYuebnsiii npenmMer «buosorus» Ha ypoBHE cpelnHero oOiero oopazoBaHus
3aBepiaeT Ouojormueckoe oOpa3oBaHME B IIKOJE M OPHUEHTUPOBAH Ha



pacimMpeHre U yriayOJjeHue 3HaHHM OOydYarommxcs O >KUBOM HPUPOJIE, OCHOBAX
MOJICKYJISIPHOM M KJIETOYHOW OWOJIOTUH, SMOPUOJIOTUH U OUOJNIOTMH Pa3BUTHS,
TeHETHUKH, CEJICKIIUU, OMOTEXHOJOTHH, 3BOJTIOIMOHHOTO YUYEHHUS U SKOJIOTHH.

N3yuyenne yuebHOro mnpeamera «buonorus» Ha yriyOJIEHHOM YpOBHE
OPUEHTHUPOBAHO Ha IOATOTOBKY OOYyYarOIIMXCS K IMOCIEAYIOIIEMY MOJYyYEHUIO
OWonmornyeckoro  oOpa3oBaHMsT B  By3aX W OpPraHU3ANMSIX  CPEIHETO
npodeccuonansHoro oopazoBanusi. OCHOBY €ro CoAep»aHHsl COCTABISAET CUCTEMA
OMOJIOTMYECKUX  3HAHWW, TMIOJIYyYEHHbIX MpU  HU3YYEHUM OOy4YarolUMUCs
COOTBETCTBYIOIIUX CHCTEMATHYECKHX pa3/ieloB OMOJIOIMH HAa YPOBHE OCHOBHOTO
obmiero o6pazoBanusi, B 10—11 kimaccax »TH 3HaHMS MOJy4YarOT pa3BuUTHE. Tak,
paciimpeHbl U yriyOjneHbl OWOJIOTWUYECKHME 3HAHMS O PACTEHUSX, >KUBOTHBIX,
rpubax, OakTepusAx, OpraHu3Me YeJIOBeKa, OOIMIMX 3aKOHOMEPHOCTSX KHU3HH,
JIOTIOJIHUTEIBHO BKJIFOUEHBI OMOJIOTMYECKUE CBEICHUS TPUKIIAJHOTO U TOMCKOBOTO
XapakTepa, KOTOpble MOXHO HCIOJIb30BaTh KaK OPUEHTHUPBHI Ul MOCIETYIOIIErO
BbIOOpa mpodeccun. Bo3MokHa Takke HMHTErpanus OWOJIOTMYECKUX 3HAHUU C
COOTBETCTBYIOIIMMHU 3HAHHUSIMH, MOJTYYCHHBIMH OOYYAIOIIMMHUCA TPH U3YHYECHUU
(bu3MKY, XUMHH, Teorpauu 1 MaTeMaTUKH.

Crpykrypa mporpamMmbl 1o ydeOHOMy mpeamery "buonorusa" otpaxkaet
CUCTEMHO-YPOBHEBBII W JBOJIIOLMOHHBIA MOAXOAbl K H3YYEHHIO OHOJIOTHH.
CornacHo UM, U3y4YalOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIC JJIS1 AKUBBIX
CUCTEM Pa3HOTr0 YPOBHS OpPraHU3alli, SBOJIIOIIMA OPTaHUYECKOT0 MUpa Ha 3emiie,
COXpaHEHHs Ouojormdyeckoro paszHooOpasuss miaHersl. Tak, B 10 knacce
U3YyYalOTCsl OCHOBBI MOJIEKYJISIPHOM M KJIETOYHOM OMOJIOrMHM, SMOPHUOIOTMM U
OMOJNIOTMM Pa3BUTHUS, TEHETUKU M CEJEKUUH, OMOTEXHOJOTMU M CHUHTETHYECKON
OWONOTHY, AKTyaIM3UPYIOTCS 3HAHHUS OOydYarommMXcs MO0 OOTaHWKE, 300JI0THH,
aHatoMuu, (usuonsoruun uenoBeka. B 11 kmacce wu3ywaroTcsi 3BOJIOIMOHHOE
y4€HHE, OCHOBBI SKOJIOTHH U yueHue o ouocgepe.

VY4eOHblii npeamer «buonorus»  npu3zBaH  00€CIEUUTb  OCBOEHHUE
00y4JarmuMucss OMOJIOrMUECKUX TEOpUN U 3aKOHOB, WACH, TPUHIIUIIOB U MPaBUII,
JeXKaIMX B OCHOBE COBPEMEHHON €CTECTBEHHO-HAYYHON KapTUHBI MUPA, 3HAHUH O
CTPOCHHH, MHOTOOOpa3suu M OCOOEHHOCTAX KJIETKH, OpraHu3Ma, MOIYJISIIHH,
OMOLIEHO3a, SKOCUCTEMBI, O BBIIAIOIIUXCS HAYYHBIX JOCTHKEHMSX, COBPEMEHHBIX
UCCIIEJOBAaHMSIX B OMOJIOTUH, IPUKIIAIHBIX aCIIEKTaxX OMOJIOTMYeCKUX 3HaHUM. s
pa3BUTUSL M TOJJCpXKaHUS HHTEpeca oOydarommxcs K OWOIOruM Hapsagy co
3HAYUTENIbHBIM 00bEMOM TEOPETUUECKOTO0 MaTepHalia B COACPKAHUH MPOTPaMMBbl
1o OMOJIOrMH MPESYCMOTPEHO 3HAKOMCTBO C MCTOPHUEIN CTAaHOBJEHUS U Pa3BUTHSA
TOM WMIM MHOW 00JacTH OHOJIOTMH, BKJIAJOM OTEUYECTBEHHBIX U 3apyOeKHBIX
YUEHBIX B PELICHUE BAXKHEUIINX OMOJIOTMYECKUX U IKOJOTHYECKUX MTPOOIIEM.



Lenb uzydenus yueOHnoro npeamera «buonorusy» Ha yriry0néHHOM YpOBHE —
OBJIaJicHUEe  OOYy4YaloIUMUCS 3HAHUAMH O  CTPYKTYPHO-(QYHKIMOHAJIHHOU
OpraHM3allMi JKUBBIX CHCTEM pa3HOTO paHra W NOpUOOpeTeHHuEe YMEHUU
UCIOJIb30BaTh 3T 3HaHMA B (POPMHUPOBAHUU HMHTEpeca K ONpene’aéHHON o0iacTu
npodeCCUOHANBPHON eSTeIbHOCTH, CBSI3aHHOW ¢ OuoJIoTHel, Wi K BBIOOpY
y4eOHOTO 3aBEACHUS IS TPOIOJDKEHUSI OMOJIOTHIECKOTO 00Opa30BaHMUS.

Joctmxenne 1enu ulydeHus ydeOHoro mpenmera «buonorus» Ha
yrIyOJI€HHOM YPOBHE 00ECTIEYMBACTCS PEIICHUEM CIIEAYIONINX 3a/1a4:

OCBOCHHE OOYYarOIIMMUCS CUCTEMbI OMOJIOTUYECKUX 3HAHUI: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUAX, KOHLEHIHIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
IpaBHUJIaX, COCTABIISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTHUHY MHUPa; O
CTPOCHHH, MHOTOOOpa3sMM M OCOOEHHOCTSAX OHOJIOTUYECKUX CHUCTEM (KJIETKa,
OpraHu3M, HOMYJISIUs, BUJI, OnoreoneHo3, 6uochepa); o BHLAAIOUINXCS OTKPBITUAX
Y COBPEMEHHBIX UCCIIEJIOBAHUSAX B OMOJIOTUY;

O3HAaKOMJICHHE OO0YyYarouMxcsa ¢ METOAaMM MO3HAHHUS >KUBOM NPHUPOIbL:
UCCIIEIOBATEIbCKUMU ~ METOJaMU  OMOJIOTUYECKUMX HAyK (MOJIEKYJSIpHOM U
KJIETOYHOW OHOJOTHH, SMOPUONOTMM W OWOJOTHHM pa3BUTHA, TE€HETUKU U
CeNIeKLIMM, OWOTEeXHOJIOTMH W CHUHTETHYEeCKOH OHOJOruM, MaJeoHTOJIOTHH,
OKOJIOTHH);  METOJaMH  CaMOCTOSITEIbHOTO  TMPOBENEHHUS  OMOJOTHYECKUX
uCcCeNoBaHMil B Jabopatopud W B mpuponae (HaONIOIEHHWE, W3MEpeHHUe,
IKCIIEPUMEHT, MOJICTTMPOBAHHE);

oBlaJicHue OOydYalolMMHUCA YMEHHMSAMHU: CaMOCTOSITEIbHO  HAXOAWTh,
aHAJTM3UPOBaTh U HCIOJB30BATh OMOJOTHMYECKYI0 HH(GOpPMAIMIO; MOJIb30BAThCA
OMOJIOTUYECKON TEpPMUHOJIOTHEH M CHMBOJIMKOHM; yCT@HaBIMBATh CBA3b MEXIY
pa3BUTHEM OHOJOTUM U COLMAIBHO-3KOHOMHYECKHUMU H SKOJOTHYECKHUMHU
npobiieMaMy 4YeJIOBEUECTBA; OLIEHWBATH IOCJEICTBUS CBOCH MAESITENBHOCTH IO
OTHOILLIEHHUIO K OKpY’Kalollel NPUpPOIHONW cpene, COOCTBEHHOMY 3[0POBBIO U
3I0POBBIO  OKPYKAIOIIUX JIOoJeil; OOOCHOBBIBATb M  COONIIOJATH  MEPBI
npo(UIaKTUKA UHPEKIIMOHHBIX 3a00JIeBaHUM, MpaBUiIa MOBEACHUS B MPUPOJIE U
oOecrnieueHnst 6€30MaCHOCTH COOCTBEHHOM KU3HEACSITEIbHOCTH B UpE3BbIYaiHbIX
CUTyallMsiX TMPUPOJHOTO U TEXHOTCHHOTO XapakTepa, XapaKTepu30BaTh
COBpPEMEHHbIE HayYHbIE OTKPBITUS B 00J1aCTH OUOJIOTHY;

pa3BuTHE y 00YYaIOUIMXCS UHTEIJICKTYAIbHBIX 1 TBOPYECKHX CIIOCOOHOCTEMH
B TPOIECCE 3HAKOMCTBA C BBIJAIONIMMUCS OTKPBITUSMU U COBPEMEHHBIMU
UCCIICIOBAaHUSIMH B OWOJIOTHH, pEIIAEMBIMH €10 MpobiieMaMu, METOJ0JIOTHEN
OMOJIOTUYECKOTO UCCIIEI0BaHMS, HpOBEICHUS AKCIEPUMEHTAIILHBIX
MCCIIEIOBAaHUM, pelIeHrss OMOIOTUYECKHX 3a/1a4, MOJICIUPOBAHUS OMOJIOTHYECKUX
00BEKTOB U MPOLIECCOB;



BOCIHUTAHHUE y O0YYAIOIMIMXCS [IEHHOCTHOTO OTHOIICHUS K XHUBOUW MPHUPOJE B
IEJIOM U K OTJEIbHBIM €€ 00bEeKTaM M SIBICHUAM; (DOPMHUPOBAHHE IKOJIOTUUECKOM,
TeHETUYECKOM TPaMOTHOCTH, OOIIeHd KyJIbTYphl TOBEACHHS B MPHUPOJE;
MHTErPallMi €CTECTBEHHO-HAYYHbIX 3HAHUN;

npuoOpeTeHrue  OOyYarOMIMMHUCS  KOMIIETEHTHOCTH B PAIlMOHAILHOM
IPUPOJIOTIONB30BaHUM (COOIOZCHHE MpaBWJI TOBENEHUS B MPUPOJE, OXpaHbI
BUJIOB, SKOCUCTEM, OMoc(eprl), COXpaHEHUU COOCTBEHHOTO 3/10POBbSI U 3/I0POBbS
OKpyXXarolmux Jiojaer  (cobmoaeHus wMep NpoduiIakTUKH — 3a00JIEBaHUM,
obOecrieueHrne OE30MAaCHOCTH >KU3HEACSITENIbHOCTH B YPE3BBIYAMHBIX CHUTYaLUSIX
OPUPOAHOTO M  TEXHOIEHHOTO0  XapakTepa) Ha OCHOBE HCIOJIb30BaHUSA
OMOJIOTHYECKUX 3HAHUN ¥ YMEHUI B MOBCETHEBHOM KU3HU;

CO3JaHME  YCIOBUM I  OCO3HAHHOTO  BBIOOpa  OOYYarOIIMMHCS
WHIUBUy AJIbHON o0pa3oBarenbHOI TPaeKTOPUH, CIOCOOCTBYIOILIEH
nocyenyoueMy npo(ecCHOHaTIbHOMY CaMOOMNPEIEICHUI0, B COOTBETCTBUHM C
WHIMBHUAYaTbHBIMU HHTEPECAMH U TOTPEOHOCTSIMHU PETHOHA.

OO1ee 4nca0 4yacoB, OTBEICHHBIX HA U3y4YeHHE OMOJOTHH Ha yriyOJeHHOM
YpOBHE cpeaHero obmiero oopa3oBanus, coctaBisieT 204 gaca: B 10 kmacce — 102
yaca (3 yaca B Heemo), B 11 kimacce — 102 gaca (3 yaca B HeZeto).

OT6op opraHuzanoOHHbIX (OPM, METOJIOB U CPEACTB OOy4eHHUs OUOJOTHH
OCYIIECTBIISIETCS. ¢ Y4E€TOM CHEIU(PUKUA €ro COAEepaHUs U HAIpPaBICHHOCTH Ha
OpOAODKEHHE OMOJIOrMYeCKOro 00pa3oBaHMA B OpraHU3alUsAX CPEIHEro
PO EeCCUOHAILHOTO U BBICIIEr0 00pa30BaHuUs.

OO0s13aTeIBbHBIM YCIOBUEM MPU O0yUEHUU OHMOJIOTUU Ha YyTIyOJIEHHOM YpOBHE
SBJIIETCSl TIPOBEJICHUE JTA0OpAaTOPHBIX M MpakTudyeckux pabot. Takxke ydactue
00y4JaromuXxcsi B BBIIOJHEHUU MPOEKTHBIX M y4eOHO-HCCIEeN0BATEIbCKUX PadoT,
TEMaTHUKa KOTOPBIX ONpENENsIeTcs y4YuTeJIeM Ha OCHOBE  HMEIOLIUXCS
MaTepHaIbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOHBIX YCIOBU.



COJAEPKXAHUE OBYUYEHUA
10 KITACC

Copnep:kaHue IporpaMMbl, BBIICIICHHOE KYPCUBOM, HE BXOIUT B IMPOBEPKY
rocyzapcTBeHHou utorooit arrecranuu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHas Ouoyiorusi — KOMIUIeKCHasi Hayka. Kpartkas uctopusi pa3BUTHs
Owonornu.  buonormdyeckue HAyKM W HM3yYaeMble HMH  TPOOJIEMBI.
OyHIaMEHTAIIbHbIE, NPUKIAJAHBIE W TOWUCKOBBIC HAYYHbIC HWCCIEHOBAHUS B
OHOJIOTHH.

3HaueHre OMOJOrMK B (POPMUPOBAHMU COBPEMEHHOMN €CTECTBEHHO-HAYYHOU
kaptuHbl Mupa. [Ipodeccun, cBszanHbie ¢ OWosornei. 3HauyeHUE OWOJIOTHH B
MIPAKTUYECKOM JEATENBHOCTH 4YEJIOBEKA: MEIUIIMHE, CEIbCKOM XO3SIMCTBE,
MIPOMBILIJIEHHOCTH, OXPAaHE IPUPOBI.

JdeMoHcTpauuu

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

Tabnuubl U cxembl: «CBsI3b OMOJIOTMH C JIpYyruMU Haykamuy, «Cucrema
OMOJIOTUYECKUX HAYK).

Tema 2. 7KuBble cuCTEeMbI U UX U3yYEHHUE

JKuBble cuctemMbl Kak mpenMeT u3lydeHusi Ouonoruu. CBONCTBA KUBBIX
CHCTEM: €IMHCTBO XUMHYECKOIO COCTaBa, MAUCKPETHOCTb M UEJIOCTHOCT,
CJIOKHOCTh M YIHOPSAOYEHHOCTb CTPYKTYpPbI, OTKPBITOCTb, CaMOOpPraHHU3aLus,
CaMOBOCIIPOU3BEICHUE, Pa3Ipa)KUMOCTh, U3BMEHUUBOCTb, POCT U Pa3BUTHE.

YpOBHH OpraHu3anuy JKUBBIX CHUCTEM: MOJIEKYJSIPHBIA, KIJIETOYHBIN,
TKAHEBBIH, OPTaHU3MEHHBIN, MOMYJISLIMOHHO-BUIOBOM, 9KOCHUCTEMHBII
(Ouoreonienotuueckuii), O6mochepusid. Ilpomeccrel, mpoucxopsmue B KUBBIX
cucteMax. OCHOBHbIE MpPHU3HAKU >XUBOro. Ku3Hb Kak (hopma CyUIECTBOBaHUSA
Marepun. Hayku, n3yyaromue >KMBbI€ CUCTEMBI HAa PA3HBIX YPOBHSAX OpraHU3alUu.

Nzydenne xuBbIXx cuUcTeM. Metoasl Ouonornyeckoil Hayku. Habmrionenue,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATU3alsl, MeTaaHanu3. [loHaTue o 3aBUCUMON U
He3aBUCUMOM 1iepeMeHHOU. [lnaHupoBanue »skcnepumenra. IloctaHoBka u
npoBepka rumnote3. Hynesas runoresa. [loHsiTue BHIOOPKU U €€ TOCTOBEPHOCTb.
Pa3bpoc B Ouonormyeckux JaHHbIX. OlEHKa JOCTOBEPHOCTH MOJYYEHHBIX
pe3ynbTaToB. [IpuumHBI WCKaXkeHUsT PeE3yJIbTATOB JSKcrepuMeHTta. llonaTtue
CTaTUCTUYECKOIO TECTA.

JdeMoHcTpauuu



Tabmupt u cxembl: «OCHOBHbIE TpPHU3HAKH >KU3HWY», «buonorumueckue
cucteMbl», «CBOHCTBa KWUBOM MaTepun», «YPOBHU OpPraHU3ALMH KUBOU
npupoas», «CTpoeHHe MKUBOTHOM KIETKM», «TKaHU >KUBOTHBIX», «CHCTEMbI
OpraHOB 4YEJOBEUECKOro opranuzmay, «buoreonenos», «buocdepay, «Metoab
W3YUYCHHUS )KUBOM TIPUPOBD».

O6opynoBanme:  jmabopatopHoe  oOOpyJdOBaHWE  JJIA  IPOBEACHHS
HaOJI0ICHUH, U3MEPEHUH, SKCTIEPUMEHTOB.

IIpakTnueckass padora «lcnonp30BaHuWE pPa3IMYHBIX METOAOB IIPH
V3YUYCHHUU )KUBBIX CUCTEM.

Tema 3. BuoJsiorus KJIeTKH

Knetka — CTpyKTypHO-QYHKIMOHANbHAs eIWHUIA KUBOro. Mcropus
otkpbITHs K1eTku. PadoTsl P. I'yka, A. JleBenryka. Knerounas teopus (T. LlIBans,
M. Hlnetinen, P. Bupxo). OCHOBHbBIE MOJIOKEHHUS COBPEMEHHOW KJIETOYHOM
TEOPUH.

Mertoapl  MOJIGKYJIIDHOM ¥ KJIETOYHOM  OWMOJOTHU:  MHUKPOCKOIIHWSA,
xpomatorpadusi, 37meKTpodope3, METOJ MEUEHBIX aToMOB, AU(GEepeHIInaTLHOE
neHTpudyrupoBaHue, KyJIbTUBUPOBAHUE KIETOK. H3yuenue ¢urcuposanmvix
K1emoK. DIEKTpOHHasi MUKpockonus. Kongoxanvruas muxpockonus. Bumanvhoe
(npudicuznenHoe) uzyyerue Kiemox.

JdemoHcTpanumn

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

Tabnuupbl u cxembl: «CBETOBOM MHUKPOCKOI, «DIEKTPOHHBI MUKPOCKOID,
«HcTopus pazBUTHS METOLOB MUKPOCKOTIUIY.

ObopynoBaHue: CBETOBOM MMKPOCKOI, MHKpOMNpenapaTbl pPacTUTENIbHBIX,
KUBOTHBIX U OaKTEpUaJIbHBIX KIETOK.

IIpakTnueckass padora «V3yyeHue MeETOAOB KJIETOYHOM OHMOJIOTUH
(xpomartorpadus, anekrpodopes, auddepeHmanbHoe IEeHTPUdyrupoBaHue,
[1IIP)».

Tema 4. XumMuueckasi Opranu3anus KJIeTKH

XUMUYECKUM COCTaB KIETKU. Makpo-, MUKpPO- U YJIbTPaAMUKPOIJIEMEHTBHI.
Boma m e€ posb Kak pacTBOPUTEINS, PEAreHTa, y4acTUe B CTPYKTYpPHUPOBAHHU
KJIETKH, TEIUIOpEryssiuu. MuHepajabHble BELIECTBAa KJIETKU, MX OHUOJOrMyeckas
poJib. POJIb KATHOHOB ¥ AHWOHOB B KJIETKE.

Oprannueckue BellecTBa KJIETKH. buosornueckue mnoauMepsl. benku.
AMMHOKHCIOTHBIN cocTaB 0enkoB. CTpykTypbl OenkoBoil MoJekyJbl. [lepBuunas
CTpyKTypa Oenka, NHenTUAHas CBsA3b. BTOpUYHAs, TpeTH4YHAas, 4YeTBEpPTUYHAA
cTtpyktypel. Jlenarypamusi. CpoiictBa OenkoB. Krnaccudukamuss Oenkos.
buonoruueckue pynkunu 6enkoB. [lpuonsi.



YraeBoasl. MoHOCaxapu/ibl, AUCaXapyibl, OJIUTOCAXapUIbl U MOJTUCAXaAPUIbIL.
OO0mwmii TUIaH CTPOCHHS W (PUBHKO-XUMUYECKHE CBOWCTBA  YIJIEBOJIOB.
buonornueckue GpyHKIIUN yraeBOIOB.

Jlununpl. M'apodunbsHO-rHApOdOOHBIE CBOMCcTBAa. Kitaccudukanys TUIuIoB.
Tpurnuuepunbl, (GocPoaunubl, BOCKH, CTepouabl. buonorundeckue ¢GyHKUIAUA
munuaoB. OO1ue CBONCTBAa OMOJIOTHYECKUX MEMOpaH — TEKy4eCTh, CIIOCOOHOCTH K
CaMO3aMbIKaHUIO, MTOTYTIPOHUIIAEMOCTb.

Hykneunossie kucnotel. JJHK u PHK. CTpoeHue HyKIE€MHOBBIX KHUCIOT.
Hyxkneorunpl. Ilpunnun kommiementapHoctu. IlpaBuno UYapradda. CrpykTypa
JAHK — nBoiinas cnupans. MectonaxoxaeHue u ouosorundeckue ¢pynkmuu JJHK.
Buner PHK. ®ynkiuu PHK B knetke.

Crpoenne Mosekysbl AT®. Makpospruyeckue cBsi3u B MoJekyie ATO.
buonornueckue gpynknun ATD. BoccTaHOBIEHHBIE IEPEHOCYMKH, UX (YHKIIUU B
kietrke. [pyeue mykneozuompugocgpamer (HT®). CexenupoBanue JIHK.
Memoowr cenomuxu, mpancKpunmoMuKky, RPOMeoMUKU.

CtpykTypHast Ouoyiorusi: OMOXUMUYECKHE W OMO(PU3NYECKHe HCCIeAOBaAHUS
cocTaBa W TPOCTPAHCTBEHHOW CTPYKTYpHl OWOMOJeKyn. Mooenuposarnue
CMPYKMypsl U QYHKYUL OUOMONIEKYN U UX Komniekcos. Komnviomepuwiii ouzatin u
Opeanuyeckull cunmes OUOMONEKY U UX HENPUPOOHBIX AHANO0208.

JdemoHcTpanumn

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

Huarpammel:  «PacnpeneneHne XUMHUYECKUX DJJEMEHTOB B HEXKHBOM
npupoze», «PacrnpeneneHne XuMUIECKUX 3JIEMEHTOB B dKUBOU MPUPOAEY.

Tabmuubr n cxembl: «llepuogndeckas TabiauIla XUMHUYECKUX DIIEMEHTOBY,
«CTpoeHue MOJIEKYJbl BOJbI», «BelllecTBa B cocTaBe OpraHu3mMoBy», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€IKOBOM MOJEKyJ b, «CTpoeHHE MOJIEKYII
yrieBonoB», «CTpoeHre MoJIeKyd JUnuaoB», «HyKIeMHOBbIE KHUCIOTBI»,
«Ctpoenune Monekysbl ATO».

O6opynoBanne: XMMHAYECKasl MOCyAa U 000pyT0BaHHE.

JlabopaTtopnasi pabora «O0Hapyx)eHHE OCITKOB C TOMOIIBIO KaYeCTBEHHBIX
peaKkuuii».

JlabopaTtopnass  pabora  «lcciemoBaHWe — HYKJIEHMHOBBIX  KHCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3IUYHBIX OPTaHU3MOB).

Tema S. CTpoeHue u QyHKUMHU KICTKH

Tumbel KIETOK: JyKapuoTHYecKas U Mpokapuotuueckas. CTpyKTypHO-
GbyHKIMOHATIbHBIE 00pa30BaHUs KJIETKH.



CtpoeHre mpoKapuoTHIECKOM KIeTKU. KiieTouHas cTeHka OakTepuii u apxei.
Oco0eHHOCTH CTpPOEHUs TeTepOTPOPHON U aBTOTPOGHOM MPOKAPHOTUUECKHUX
KJIETOK. MecCTO U poJib MPOKapUOT B OMOILIEHO3aX.

CrpoeHnue U (GyHKIMOHUPOBaHUE AYKApUOTUYECKOU KJIETKH.
[lnazmatuueckas wmemOpana (mmasmanemma). CTpykTypa —IJIa3MaTHUYeCKOU
MeMOpaHbl. TpaHCHOPT BEILIECTB yepe3 IMIa3MaTHUEeCKyl0 MeMOpaHy: MacCHUBHBIN
(mupdysus, obneruéunass aud¢ys3us), aKTUBHBIA (IIEPBUUYHBIA U BTOPUUYHBIN
aKTUBHBIM TpaHcropT). llomynponuniaemocts MeMmOpanbl. PabGora Hatpwii-
KaJIMEBOI'0 Hacoca. DHJOIMTO3: MUHOLMTO3, paronuto3. Jk3o1uTo3. Kinetounas
creHka. CTpykTypa v PyHKIIMU KJIETOYHON CTEHKU PacTeHHi, rpruOoB.

[uromnasma. [{urozomns. [utockener. [IBuxxenune uurorniaasmbl. OpraHnou bl
kiaeTku. OpHoMeMOpaHHBIE OpPraHOWUIBl KIETKH: SHAOIMJIa3MaTH4ecKas CeTb
(BIIC), annapar I'onbaxku, JIM30COMBI, UX CTpoeHHe M (PyHKIMU. B3auMocBsa3b
OJIHOMEMOpaHHBIX OPTraHOUJOB KiIEeTKH. CTpoeHHE TpaHyJIspHOTO PETHKYIyMa.
Mexanuszm nanpasnenus oeaxog ¢ IIIC. Cunte3 pacTBOpUMBIX OenkoB. CuHTE3
KJIETOYHBIX ~ MeMOpaH. [mankuil  (arpaHylpHBIA)  3HIOIUIaA3MATHYECKUN
petuxkynym. CekperopHast QpyHKius anmapata ['onbmxu. Moougurkayus denxos 6
annapame [ onvoxcu. Copmuposka oenxoe 6 annapame [onvoxcu. Tpancnopt
BEILIECTB B KJIeTKe. Bakyonu pacturenbHbIX KieToK. Knerounsiii cok. Typrop.

[TosyaBTOHOMHBIE ~ OpraHOMJbl  KJIETKH:  MHUTOXOHJPHUH,  IJIACTUIBL.
IIpoucxooicoenue mumoxonoputi u naiacmud. Cumodbuoecenes (K.C. Mepeockosckuii,
JI. Mapeynuc). Ctpoenne u (PyHKIIMM MUTOXOHAPUM W tuiacTuia. [lepBudHbIie,
BTOPUYHBIE M  CJOXHbBIE  IUIACTUIB  (DOTOCUHTE3UPYIOMIMX  DYKAPHOT.
XJI0pOIUIACTBI, XPOMOILIACTHI, JIEMKOIIACThI BBICIINX PACTEHUIA.

HemeMm0Opannbie opranousl kiaeTku CtpoeHue u (GyHKIUU HEMEMOpaHHBIX
OpraHOMJIOB KJIETKH. Pu6ocombi. IIpomescymounvie Quramenmul.
MukpodunaMeHTbl. Axkmunosvle Mmuxkpoguiamernmsi. MBpIIIEYHBIE  KJIETKH.
AxmuHosvle KOMNOHEeHmMbl HeMbluleynblx Kiemok. MukpoTpyoouku. Kierounbii
neHtp. CrpoeHue u JBUKEHHE JKTYTUKOB M PECHUYEK. MHUKPOTPYOOUKH
muTorasMel. Llentpuons. benku, accoyuuposanmvle ¢ MUKpo@uiameHmamu u
muxpompyboukamu. Momophule benxu.

Anpo. O6osouka siapa, XpOMaTHH, KapuoIUia3Mma, SAPBIIIKU, UX CTPOEHUE U
byukiuu. SnepHblii OenKOBBIM MaTpukc. IIpocTpaHCTBEHHOE PaCHOJIOKEHUE
XpomMocoM B wuHTephasHOM sape. Iyxpomamun u cemepoxpomamun. benku
XpOMaTWHAa — THUCTOHBL. Jlunamuxa s0epHou 00010YKu 6 Mmumose. HoepHbiil
MpAaHcnopm.

Kinerounble BkimtoueHusi. CpaBHUTENIbHAS XaPAKTEPUCTUKA KIIETOK DYKapUOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHON).

JdemoHcTpanumn



[Toptpetsr: K.C. MepexkoBckuid, JI. Maprymuc.

Tabmupl u cxembl: «CTpoeHHE 3YKapUOTHYECKON KieTKn», «CTpoeHue
KUBOTHOM  KJIeTKn», «CTpoeHHe  pacTUTENbHOM  KiIeTku», «CTpoeHue
MUTOXOHJIPUW», «SA1po», « CTpoeHne TPOKAPUOTUYECKOMN KIETKI.

OO0opynoBaHHe: CBETOBOM MMKPOCKOI, MHKpOIpEenapaTbl pPacTUTENbHBIX,
KUBOTHBIX KJIETOK, MUKPOIIpENapaThl OaKTepUaIbHBIX KIETOK.

Jlabopatopnass padora «l3yyeHue CTpPOEHHSI KIETOK pa3IMYHBIX
OpPraHU3MOBY.

IIpakTnueckasi padora «l3yueHue CBOMCTB KJIETOUHONH MEMOpaHbD».

JlaGopaTtopHas padotra «JVcciepoBaHue mia3MoiM3a M JEIIa3MOiIM3a B
pPaCTUTEIBHBIX KIETKaX.

IIpakTnyeckas  padora  «l3yyeHue  JBWIKEHUS  LUTOILIA3Mbl B
PaCTUTENBHBIX KIETKaX».

Tema 6. O0OMeH BellecTB M MpeBpallleHUE IHEPTUH B KJIETKe

AcCUMUIISIIIAS ¥ TUCCUMUIISIIIUSL — JIBE€ CTOPOHBI MeTabonu3ma. Turbl oOmMeHa
BEIECTB: aBTOTPOGHBIN W TeTepOTPOQHBIA. YdUacThe KHUCIOpPOaa B OOMEHHBIX
nporeccax. JHepreruuyeckoe obecriedeHne kinetku: mnpeBpameHue ATD B
oOMeHHBIX Tmpoueccax. DepMEHTATUBHBIA XapaKTep pPEAKLUNl KIETOYHOIO
meTtabonusma. DEepMEHThl, MX CTPOCHHME, CBOMCTBA M MEXaHU3M JIEHUCTBUS.
Kodepmentsl. OTinnuusi pepMEHTOB OT HEOPTraHMUECKUX KaTanu3aTopoB. benku-
aKTUBATOPhl M OENKU-WHTHOUTOPHI. 3aBUCUMOCTh CKOPOCTH (PEpPMEHTATHUBHBIX
peakuuil OT pa3IuyYHbIX (PaKTOPOB.

ITepBuuHBIl CHHTE3 OpraHMYecKux BelecTB B KieTke. dorocuHTes.
AHOKCUceHHbIl U OKCcUuceHHbll omocunmes y obaxmepui. Ceemocoouparoujue
nueMeHmbsl U NUSMEHmMbl peakyuoHHo2o yenmpa. Poiab XJI0pomiacToB B mpouecce
¢dorocunTeza. CretoBasi u TeMHOBast (as3bl. Pomoodvixanue, Cz.,, Cy. u CAM-munuvl
gpomocunmesa. IIpogykTuBHOCTh (poTOCHHTE3a. BnusiHue pa3nuyHbiX (HakTOpOB
Ha CKOpPOCTh (poTOCHHTE3a. 3HAUEHUE (POTOCUHTE3A.

XEeMOCHUHTE3. Pa3znooOpaszue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTpuuupyomue OaKTepuu, Kene300aKTepuu, cepoOaKTepuu, BOIAOPOIHBIC
OakTepuu. 3HaYCHHE XEMOCHUHTE3A.

AHa’poOHble OpraHu3Mmbl. Buabl Oposkenus. IIpomykTbl OpoxeHHS U UX
UCIIOJIb30BAaHUE YEJIOBEKOM. AHA’pOOHBIE MHMKPOOPraHU3Mbl Kak OOBEKTHI
OMOTEXHOJIOTHH U BO3OyuTEH OOJIC3HEN.

AspobHbie OpPTaHHU3MBI. Orarnbl DHEPreTUYECKOTO oOMeHa.
[TonroroBuTenbHbIM 3Tan. [ MHKOIN3 — OECKUCIOPOIHOE PACILEIIEHUE TJIFOKO3BI.

buonornueckoe okuciaeHue, WIK KIETOYHOE JibIxaHue. Poinb MUTOXOHIpHIL B
npoueccax ouonoruueckoro okucienud. Luknnueckue peakuuu. OKUCIUTEIBHOE
dochopunupoBanue. uepeus membpannoz2o zpaduenma npomonos. Cunmes



AT®D: paboma npomonuou ATD-cunmaszwi. IlpemmyiiecTBa a’poOHOTO IMyTH
oOMeHa BemecTB nepes aHadpoOHBIM. DP(HEKTUBHOCTH YIHEPTETHIECKOTO OOMEHA.

JdemoHcTpanumn

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

Tabmump! u cxembl: «PoTocuHTE3», «IHEpreTudecKkuii oomMen», «bruocunres
oenka», «CtpoeHune pepMeHTa», « XEMOCUHTERY.

O6opynoBaHue: CBETOBOM MUKpPOCKOI, 00OpYAOBAaHME JIsI MPUTOTOBICHHUS
MOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENAPaTOB.

JlaGoparopnass padora «l3ydyeHue  KAaTaJIUTUYECKOW  aKTUBHOCTH
dbepMeHTOB (Ha MpUMepe aMuIa3bl WA KaTalasbl)».

JlaGopaTopnas paGora «V3ydeHue (¢EepMEHTATUBHOTO pPAaCILEIICHUS
MIEPOKCH/IA BOJIOPO/IA B PACTUTENBHBIX U JKUBOTHBIX KIIETKAX).

JlaGopaTopnasi padora «CpaBHeHue mporieccoB (orocuHTe3a U
XEMOCHHTE3a».

JlabopaTtopHnasi pa6ora «CpaBHEHHE MPOTIECCOB OPOKECHUSI M TBIXAHUSD .

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

Peakuyun matpuunoro cuntesa. [I[puHIMI KOMIJIEMEHTApHOCTH B PEAKLUAX
MaTpUYHOTO CHHTe3a. Peanu3zanus HacneacTBeHHOW mHGopManuu. ['eHeTnueckuii
KOJ, €ro cBoucrBa. TpaHckpunuus — wmarpuunbii cunTe3 PHK. IlpmHnmne
TPAHCKPUIIMU: KOMIUJIEMEHTAPHOCTh, AHTUNAPAILIETbHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckoti knemxe. Hexooupyrowue PHK.

Tpancasuus u e€ sranbl. Yuactue TpancriopTHeix PHK B Guocunrese Oenka.
VYcnoBust O6uocunre3a Oenka. KomupoBanue amuHokuciaor. Ponb pubocoMm B
OouocuHTe3e Oemnka.

Cospemennvie npeocmasnenus o cmpoenuu 2enog. OpraHuzaluusi reHoma y
MPOKApUOT U 3YKApUOT. Perynsnus akTUBHOCTM T€HOB y NpokapuoT. ['mmoresa
onepoHa (®. XKaxob, XK. Mano). Mozrexynsapuvie mexanuzmvl IKCNPeccuu 2eH08 y
aykapuom. Ponv xpomamuna 6 pecynayuu pabomul 2enog. Perynsauus oOMEHHbBIX
npolueccoB B kieTke. Kietounslii romeocras.

Bupycer — HekneTounbsie HOpMBI KU3HUA U 00NHUraTHBIE mapa3utsl. CTpoeHHE
MPOCTBIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaroB. JKusHeHHblll YUK
JIHK-cooepocawux eupycos, PHK-coodepocawux eupycos, o6akmepuogazos.
Obpamuas mpanckpunyus, peeepma3sa, unmezpasd.

Bupycubie 3aboneBanus yenoBeka, kuBOTHbIX, pactenuid. CIIN, COVID-
19, coumanbHbie U1 MEAUIIMHCKUAE MTPOOITIEMBI.

buoungopmamuka: unmeepayus u ananuz dorvuwux maccusos («bigdatar)
CMpPYKMypHuIX buonocudeckux 0anuvix. Hanomexunonoeuu 6 buonozuu u meouyuHe.
Ipoepammupyemvie pynkyuu d6enrxos. Cnocobvl 00cmagKu 1eKapcms.



JdemoHcTpanumn

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

Tabmuubr u cxemsl: «buocunre3 6enkay, «l'enernyeckuii Koma», «Bupyco,
«bakrepuodaru.

IIpakTnueckas padora «Co31aHue MOJIEIIA BUPYCA.

Tema 8. ZKu3HeHHbIN HUKJI KJICTKHU

Knerounsii mukn, ero mnepuoasl u perymsiuus. WMutepdaza m murtos.
Oco0OeHHOCTH TMpOIIecCOB, MpOTEKarMMX B uHTepdase. [loaroroBka KIETKH K
nenenuto.  [IpecunrteTnyeckuii  (MMOCTMUTOTHYECKWN), CHUHTETUYECKUH |
MOCTCUHTETUYECKUH (MPEMUTOTUYECKUI) TIEPUOIbI UHTEP(DA3BIL.

Marpnunbsii cunare3 JIHK — perumkanwms. IIpunnunsr penmumkanun JIHK:
KOMIUJIEMEHTAPHOCTh,  IMOJYKOHCEPBATUBHBIM  CHHTE3, AHTUNAPAIIIEIbHOCTD.
Mexanuszm pemukanuu JIHK. Xpomocomsl. Ctpoenne xpomocom. Tenomepsl u
TeromMepaza. XPOMOCOMHBIA Ha0Op KIETKH — KapuOTHUIl. JIUTJIOWAHBIA W
rarionHblii  HaOopbl XxpoMocoM. ['omonoruuynsie xpomocombl. [lomoBeie
XPOMOCOMBL.

Henenue wimerku — wmuto3. Craauu MHTO3a M MPOUCXONAIIME B HHUX
nporeccel. Tunbel muto3a. KapuoknHe3 u nuToknHe3. buosormueckoe 3HayeHue
MHUTO34.

Perymsimua mutoTrueckoro nukiia kietku. [Iporpammupyemas kieTouHas
rubesb — anomnTo3.

Knerounoe sapo, XpoMocombl, (PyHKIIMOHANIbHAs Te€HOMUKA. Mexanusmuol
npoaughepayuu, ougppepenyuposku, cmaperus u eubdenu xiemox. «llugposas
KliemKkay» — Ououngopmamuyeckue mooeiu QyHKYUOHUPOBaAHUsS KIemKU.

JdemoHcTpanumn

Tabmuubr u cxembl: «KU3HEHHBIM TUKI KIETKW», «Murtos», «CtpoeHue
xpomocomy, «Perukanus [JHK.

O6opynoBaHue: CBETOBOM MUKPOCKOII, MUKpoIpenaparbl: «MuTo3 B KJIeTKax
KOPEIIIKA JTyKay.

JlaGopaTopnass  pabora  «M3ydyeHue  XpoMOCOM  Ha  TOTOBBIX
MHKpPOITpENapaTax».

JlabopaTtopuasi padora «HabmoneHre MuTO3a B KJIETKaX KOHYMKA KOpEIIKa
JyKa (Ha TOTOBBIX MUKpOTpEapaTax ).

Tema 9. CTpoeHue u GpyHKUMH OPraHU3MOB

buonornyeckoe pa3zHooOpasue OpPTraHU3MOB. OnHOKIETOYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOUYHBIE OPTaHU3MBI.

OcoOEHHOCTH ~ CTPOEHUSI U JKUZHEACSTENIbHOCTH  OJHOKJIETOYHBIX
opraHu3MoB. bakrepuu, apxew, OJHOKJIETOYHbIE TpPUOBI, OJHOKJIETOYHBIC
BOJIOPOCIH, APYTHE NPOTUCTHI. KOJIOHHAIBHBIE OPTAHU3MBI.



B3anmocBsA3p 4acTe€ll MHOIOKJIETOYHOIO OpraHu3ma. TKaHW, OpraHbl M
cucteMbl opraoB. OpranusM Kak eauHoe nenoe. ['omeocras.

Tkanu pacrenuil. Tumbl pacTUTENbHBIX TKaHeW: oOpa3oBarenbHas,
NOKPOBHAsi, IMPOBOJsAIIAsl, OCHOBHAs, MexaHuueckas. OCOOEHHOCTH CTpPOEHHS,
GyHKIUH 1 pacroyoKeHHs TKaHEeH B OpraHax pacTeHUM.

TkaHu JKMBOTHBIX M YEJIOBEKA. TWIBI XKMBOTHBIX TKAHEW: JIHTEJIMAJIbHAL,
COCMHUTENIbHAsA, MbIlIeuHasi, HepBHas. OcoOEHHOCTH CTpoeHHs, (YHKIUN U
PAaCIIOJIOKEHUS TKAHEW B OPTaHaX KUBOTHBIX U YEJIOBEKA.

Opranbel. BereraTuBHbIE M T'€HEpaTHBHBIC OpraHbl pacteHuil. Oprasel u
CHUCTEMBbI OPTaHOB KUBOTHBIX U 4YesnoBeka. DyHKIIMU OPraHOB U CUCTEM OPraHOB.

Onopa Tena opranu3moB. Kapkac pacrenuii. CkeneTbl OJHOKJIECTOYHBIX U
MHOT'OKJIETOYHBIX XUBOTHBIX. HapyXHbli M BHyTpeHHHI ckeneT. CTtpoeHue u
THUIIbI COEIUHEHUS KOCTEH.

JIBrokeHue  opraHu3MoB.  [IBHKEHHE  OJHOKIIETOYHBIX  OPraHU3MOB:
amMEOOUIHOE, KIYTUKOBOE, PECHHYHOE. J[BM)KEHHWE MHOTOKJIETOUHBIX PAaCTEHUIL:
TPONM3MBl M HACTHM. JIBM)KEHHME MHOTIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MblIleyHas cucrema. Peduekc. CkeneTHble MBIIIIIBI U UX padoTa.

[Intanne opranuzmoB. llormomeHune BOABI, YIVIEKUMCIONO rasa H
MUHEpaJIbHBIX BELIECTB pacTeHUAMHU. [IuTaHne »)uBOTHBIX. BHyTpunosocTHoe n
BHYTPHUKJIETOYHOE MNHUILEBapeHue. IIuTaHne NO3BOHOYHBIX JKUBOTHBIX. OTaEnbI
NUIIEBAPUTENBHOIO TpakTa. llnmeBapurenbHble kenmeswl. llnmeBapurenbHas
CUCTEMA YeJIOBEKa.

Jpixanue opranu3MoB. [pixanue pactenuid. [{pixanue sxuBoTHbIX. Juddysus
ra3oB 4epe3 MOBEPXHOCTh KieTkU. KoxkHoe npixanue. JlpIxaTenbHas IOBEPXHOCTb.
XKabepnoe u néroynoe npixanue. [IpixaHre MO3BOHOYHBIX KUBOTHBIX U YEIOBEKA.
OBOJIIOLMOHHOE  YCJIO)KHEHHE CTPOEHUS JIETKMX [103BOHOYHBIX JKUBOTHBIX.
JlpIxaTenpHasi CHCTEMa 4YeJloBeKa. MeXaHW3M BEHTWIALHMM JIETKUX y HNTUL U
MiIeKonuTaromux. Perynsauus npixanus. JlprxareabHble 00BEMBI.

TpaHCIIOPT BEIIECTB y OpPraHMW3MOB. TpPaHCIOPTHBIE CUCTEMBI PACTCHUM.
Tpancropt BemecTs y JKHBOTHBIX. KpoBeHOCHass cucrtemMa u €€ Oprassl.
KpoBeHocHast cucremMa ITO3BOHOYHBIX JKMBOTHBIX M yenoBeka. Cepaue,
KPOBEHOCHBIE cOCylbl M KpoBb. Kpyrm KpoBooOpamieHus. OBOJIIOLMOHHBIE
YCIIO)KHEHHUSI CTPOEHUSI KPOBEHOCHON CUCTEMBI IT03BOHOUYHBIX KUBOTHBIX. Paborta
cepana U e€ peryisamus.

Beigenenne y opranumsMoB. Beinenenue y pacrenud. Beraenenuwe y
*KUBOTHBIX. CokpaTturenbHble Bakyoiau. Oprassl BblaencHus. PunbpTpanys,
CEKpelMsl U 00OpaTHOE BCACHIBAHUE KAK MEXaHU3Mbl paObOThl OPTraHOB BBIJCIICHUS.
CBs13b IIOJIOCTH TeJa ¢ KPOBEHOCHOM M BBIIEIUTEIBHON CUCTEMaMHU. Beinenenue y



MO3BOHOYHBIX JKMBOTHBIX M uenoBeka. [louku. Ctpoenne u ¢GyHKIMOHUPOBAHHE
Heppona. OOpazoBaHUE MOYH Y YETOBEKA.

3ammTa y OpPraHu3MOB. 3alllUTa Yy OJHOKJIETOUYHBIX OpraHu3MoB. CHopsl
OakTepuil M UUCTHI MNPOCTEHIIMX. 3alUTa Yy MHOTOKIJIETOYHBIX pACTEHUH.
Kyrtukyna. CpeacTsa macCUBHOM M XUMHAYECKOU 3a1UThl. DUTOHIUBI.

3almMTa y MHOTOKJIETOYHBIX UBOTHBIX. IIOKpPOBBI M WX NPOHU3BOIHBIE.
3amuTa opranu3ma ot Oonesnedl. immyHHas cucrema yenoBeka. KneTouHwli u
I'YMOpaJbHBIH WUMMYHHUTET. BpOXIEHHBIM W TPUOOPETEHHBIM creruduuecKuii
UMMYHHUTET. Teopusi KiIoHalIbHO-celeKTuBHOTO uMMmyHutera (I1. Dpmux, ©. M.
bepuet, C. Tonerara). BocmayiutenbHble OTBETHI OPraHU3MOB. PoJib BpOXKAEHHOTO
UMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUI.

Paznpaxumocts W peryinauuMs |y  OpraHusMoB. Pasnpaxumocts y
OJHOKJIETOYHBIX Opranu3MoB. Takcucel. PazmpaxuMocTe u  peryisuus y
pactenuil. PocToBbie BEeCcTBa U MX 3HAYEHUE.

HepBHas cucrema u pedrnexTtopHas peryisiuus y KHUBOTHbIX. HepBHas
cucTeMa M €€ OTHesbl. DBOJIOLMOHHOE YCI0KHEHHE CTPOEHUS] HEPBHOM CHCTEMBI
y KUBOTHBIX. OTAENbl TOJOBHOTO MO3Ta MO3BOHOYHBIX XUBOTHBIX. Pediexc u
pednekropHas ayra. besycioBHbIe U yCIOBHbBIE PE(IICKCHI.

['ymopanpHas peryisiuus U 3HAOKPUHHAs CHUCTEMA JKUBOTHBIX M YEJOBEKA.
JKenespl SHOOKPMHHOWM CHUCTEMBI M KX TOPMOHBI. JleHCTBHE T'OPMOHOB.
B3aumocBs3p HEpBHON W SHAOKPUHHON cucteM. ['unotanamo-runoduzapHas
cucrema.

JdemoHcTpauuu

[Toptper: U. I1. I1aBnos.

Tabmupl 1 cxembl: «OAHOKIETOYHBIE BOAOPOCTH», «MHOTOKIETOYHBIE
Bogopocin», «bakrepum», «llpocreiimme», «OpraHbl LUBETKOBBIX PACTEHHI»,
«CucremMbl OpPraHoB TO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «TkaHu pacrenuit», «KopHeBble cucteMbl», «CTpoeHHe cTelis,
«CTpoeHre NHCTOBOM IUTACTHHKWY», «TKaHM >KUBOTHBIX», «CKEJIET 4elOoBEKay,
«lInmeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpIxarenbHas
CHUCTEMAY, «Hepsnas CUCTEMA, «Koxay, «MpleuHas CUCTEMA,
«BpraenurenbHas cuctemMa», «OHIOKPUHHAS cHUCTEMa», «CTpOEHHE MBIIIIBD,
«AmmyHnurer»,  «KumeunononoctHele», «Cxema  NHUTaHUS  PACTECHHUI,
«KpOoBEHOCHBIE CHUCTEMBI TO3BOHOYHBIX JKMBOTHBIX», «CTpO€HHE THIPBDY,
«CtpoeHne minaHapun», «BHyTpeHHee cTpoeHue I0KIeBoro 4epss», «HepBHas
cucteMa poio», «HepBHas cucrema asarymkw», «HepBHas  cucrema
npecMbikatomuxcs»,  «HepBHas  cucrema  nruny, «HepBHas — cucrema
MIIeKonuTarmux», «HepBHas cuctema yenoBeka», «Peduexcy.



ObopynoBaHue: CBETOBOW MHKPOCKOI, MHUKpPOIpENnapaThl OJHOKIETOUHBIX
OpraHu3MOB, MHKpoMpenaparbl TKaHEW, PAKOBHUHBI MOJUIKOCKOB, KOJUICKIIUU
HACEKOMBIX, WTJIOKOXHUX, UBBIE K3EMIUIIPhl KOMHATHBIX PacTeHUU, repdbapuu
pacTeHWil pa3HbIX OTAEJOB, BIIAXHBIE Npenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKI[MM OECrMO3BOHOYHBIX IKUBOTHBIX, CKEJIET YeJOBEKa,
o0opyoBaHue AJis AEMOHCTPALMY TOYBEHHOTO M BO3AYIIHOTO TUTAHUS PACTCHHIA,
pacieruieHus Kpaxmana U 0eKoB Moj AecTBUEM (hepMEHTOB, 000pyAOBaAHUE IS
JEMOHCTPALMK ONBITOB MO U3MEPEHUIO KU3HEHHON EMKOCTH JIETKHX, MEXAHU3MA
JbIXAaTENbHBIX JBUKEHUIN, MOJIEIIM TOJIOBHOTO MO3ra Pa3JINYHbIX JKUBOTHBIX.

JlaGoparopHasi pabora «3ydyeHue TKaHEel paCTCHUI.

JlaGopaTopHasi padora «3yueHne TKaHel >KUBOTHBIX».

JlaGopaTopHasi padora «3yueHne opraHoB IIBETKOBOI'O PACTCHUS.

Tema 10. Pa3mHoKeHne M pa3BUTHE OPraHU3MOB

®opMbl pa3MHOKEHHS OPraHu3MoB: Oecrosoe (BKIJIIOYas BEreTaTMBHOE) U
nosoBoe. Buasl  6ecrnonoro  pasMHOXKEHHUS: MOYKOBAaHUE,  CIOPYJISLINA,
dbparmMeHTanus, KIOHUPOBAHUE.

[TonoBoe pa3zmHoxxkenue. [lonoBeie KieTku, Wiau rametrsl. Meio3. Craauu
Mmeiio3a. [losenenune xpomocom B Meio3e. Kpoccunrosep. buonornyeckuii CMbIC
Melo3a W TMOJOBOro Imporecca. Meio3 W €ro Mecro B JKM3HEHHOM IUKIIE
OpPTraHU3MOB.

[IpenzapoaspiieBoe pa3Butue. ['amerorenes y :xKuBOTHBIX. [10JI0BBIE KEe3bl.
OOpa3zoBaHue U pa3BUTHE MOJOBBIX KiIeTOK. CriepMmaTorenes u oorere3. CTpoeHue
MOJIOBBIX KJIETOK.

OmiogoTBOpeHHe U SMOPUOHAIIBHOE pPa3BUTHE JKUBOTHBIX. (CrocoObl
OIUIOJIOTBOPEHMS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NuauBuayanbHOE pa3BUTHE OPTaHU3MOB (OHTOT€HE3). DMOPHOJIOTHUS — HAyKa
0 Pa3BUTUU OPTraHU3MOB. Mopgozenez — 00Ha U3 21a8HbIX NPOOIIEM IMOPUOIOSUL.
Konyenyuss mopgocenoe u moodenu mopgoeenesa. Ctaguum 3MOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jsarymkw). JlpoOmenme. Tumbl  apobieHus.
Jemepmunuposannoe u Hedepmunuposannoe Opodnenue. bnacmyna, munoi
onacmyn. OCOOCHHOCTH NPOOJICHUS MIICKOMUTAIOMINUX. 3apOJIBIIIEBIC JUCTKU
(racTpyJsisinus). 3aKiajKa OpraHOB U TKaHEW U3 3apOAbIIIEBbIX JUCTKOB. B3anMHoe
BJIUSIHME 4YacTel pa3BUBAIONIIETOCSA 3apojbllia (SMOpPHUOHANIbHAS HHIYKIIHS).
3aknajka IUTaHAa CTPOEHMS JKMBOTHOIO KaK PE3yJbTaT HEPapXUUYECKHUX
B3aMMOJCHCTBUI TeHOB. BriusHue Ha 5MOpPHOHAIBHOE pa3BUTHE pPa3IMYHBIX
(baKTOpOB OKpYyXalolEeh Cpeibl.

Poct u pasButue xuBOTHBIX. [locTaoMOpuoHanbHbIM mnepuon. Ilpsmoe u
HempsiMoe pas3BuTue. Pa3zButue ¢ meramopdo3oM y OECHO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. bBHOJIOTMYECKOE 3HAYEHHE MPSMOr0 W HEMPSIMOIO



pa3BUTHS, UX PACHpPOCTpPaHEHHE B MHpupoje. Tumbl pocTa XKUBOTHBIX. DaKTOPHI
peryJsiuu pocTa )KUBOTHBIX U uyenoBeka. CTaauu moCcTIMOPHUOHATIBHOTO Pa3BUTHS
y )KMBOTHBIX U uenoBeka. [leprnoipl oHTOreHes3a yenopeka. CTapeHue U CMEPTh Kak
OMOJIOTUYECKUE MPOLIECCHI.

PazmHoxenne u pasButue pacteHui. ['amerodut m crnopodur. Meiio3 B
KU3HCHHOM TIMKJe pacTeHuil. (OOpa3oBaHue crmop B Mporecce Menosa.
['ameTtorenes y pacteHud. OIUIOAOTBOPEHUE M PA3BUTHE PACTUTEIbHBIX
opraHu3MoB. /[BoliHOe OMIOAOTBOPEHHUE Y IIBETKOBBIX pacTeHuid. OOpa3zoBaHue U
pa3BUTHE CEMEHH.

MexaHu3MBbl PETYJISLIMU OHTOIE€HE3a Y PACTEHHUI U )KUBOTHBIX.

JdemoHcTpanumn

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

Tabmuubr u cxembl: «BereratuBHoe pazMHOxeHue», «Tumbl Oecrosioro
pa3sMHOXKEHUD», «Pa3MHOXKEHUE XJIAMUAOMOHAAbD», «Pa3MHOKEHHE 3BIIICHBDY,
«PazMHOXkeHUE TUApb, «Meio3», «XpomocoMbl», «['amerorenes», «CtpoeHue
SMIEKIETKA U crepMaro3onga», «OCHOBHBIE cTaauu OHTOreHesa», «llpsmoe u
HenpsiMoe pasButue», «Pa3Buthe waiickoro xyka», «Pa3Butue capaHum»,
«Pa3Butne narymku», «JlBOMHOE OIUIOAOTBOPEHHE Y IBETKOBBIX PACTECHHUI,
«CTpoeHue ceMsiH OHOJOJNbHBIX U JBYJOJbHBIX PacTEHUI», « KU3HEHHBIA ITUKII
MOPCKOM  KamyCTbDy, <«OKWM3HEHHBIM UMK MXa», <« KU3HEHHBIM  IUKI
ManopOTHUKA», « KU3HEHHBIN LIMKJII COCHBD.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpONpenaparbl SHUIEKIETOK H
CIIEpPMATO30UI0B, MOJENb «L{MKII pa3BUTHS JIATYLIKID.

JlaGopaTopHasi padora «3yueHne CTpOEHHUs MOJIOBBIX KJIETOK Ha FOTOBBIX
MHUKPOIIpEnapaTaxy».

IIpakTnyeckass padora «BbIsiBIIeHHE MNPU3HAKOB CXOJCTBA 3apOAbIIIEH
MTO3BOHOYHBIX )KUBOTHBIX).

JlaGoparopuass padora «CrTpoeHHE OpPraHoOB Pa3MHOKEHHUSA BBICHINX
pacTeHU.

Tema 11. I'eHeTMka — Hayka 0 HaCJeJICTBEHHOCTHM W H3MEHYMBOCTH
OpPraHu3MoOB

Hcropust cTaHOBIEHUS W pa3BUTUS TEHETHKM Kak Hayku. Pabotsl I
Menpens, I'. ne ®puza, T. Moprana. Poinp 0T€UECTBEHHBIX YUEHBIX B PA3BUTUHU
renetuku. Padoter H. K. KomerioBa, H. 1. BaBunoa, A. H. benosepckoro, I'. JI.
Kapneuenko, }0. A. ®ununuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHBIE TEHETUYECKUE MOHATUS U CUMBOJIBL. | OMOJIOTMUHBIE XPOMOCOMBI,
aJUIeJIbHbIE TEHbI, AJIbTCPHATUBHBIC IPU3HAKH, JTOMUHAHTHBI M PELIECCUBHBIN
MPU3HAK, TOMO3UT0Ta, FETEPO3UTOTA, YUCTASI JIMHUS, TUOPHUIbI, TEHOTHUII, (PEHOTHII.



OCHOBHBIE ~ METOABI ~ TEHETUKU:  THOPHAOJOTMYECKUN,  IUTOJIOTHYECKUM,
MOJIEKYJIIPHO-TE€HETUYECKHM.

JdemoHcTpanumn

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

Tabmuip! u cxeMbl: «MeTo bl TeHETUKNY, «CXEeMBbI CKPEIIMBAHUS.

Jlabopatopuass paGora «Jlpozoduna Kak OOBEKT TIE€HETUYECKHX
HUCCIIEI0OBaHUI.

Tema 12. 3aK0HOMEpPHOCTH HACTEACTBEHHOCTH

Mounorubpuanoe ckpeuuBanue. IlepBoiii 3akon Mennaens — 3aKoH
ennHooOpa3ust THOpUI0B nepBoro nokosieHus. [lpasuno nomuaupoBanus. Bropoit
3aKOH MeHnens — 3aKOH pacUleuieHusT NPU3HaKoB. l[uTonornueckue OCHOBBI
MOHOTHOPHUIHOTO CKpeluBanus. [ unore3a 4MCTOThI raMer.

AHanusupytouee ckpenBanue. [IpoMeKyTOUHBIN XapakTep HaclieJOBaHU.
Pacmiennienne npu3HaKkoB MPY HETIOJHOM JOMUHUPOBAHHH.

Jurubpunnoe ckpeuiBanue. Tpetnii 3akoH MeHens — 3aK0H He3aBUCUMOTO
HacJeloBaHMs  Tpu3HakoB.  [luToliorMueckue  OCHOBBI  JUTHOPHUIHOTO
CKpEILIMBAHUS.

Cuerniennoe HacnenoBanue npusHakoB. Pabotsl T. Moprana. CuemieHHoe
HACJICJOBAHUE T'€HOB, HAPYIICHUE CLEIUIEHUS MEXIAy TIe€HaMH. XPOMOCOMHAas
TEOPUS HACIECICTBEHHOCTH.

['eneTuka nosa. XpoOMOCOMHBIM MEXAHU3M OIpPEAEIEHUs mona. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbI M TE€TEpPOraMeTHBIM I10J1. [ eHeTnueckas
CTPYKTypa MOJIOBBIX XpoMocoM. HacnenoBanne Npru3HaKkoB, CLENJIEHHBIX C I10JIOM.

['enoTun kak nenocTHas cucrema. [lnenorponns — MHOKECTBEHHOE AEUCTBHE
reHa. MHOXECTBEHHBIM ajuienu3M. B3aumonencrBue HeaulebHBIX TI'E€HOB.
KommnementapHocts. Onucras. [Tonmumepus.

['eHeTMYECKUI KOHTPOJIb PA3BUTHUS PACTCHUMN, XUBOTHBIX M YEJIOBEKA, a
TakKe (U3MOJOTMYECKUX TPOIECCOB, TMOBEICHUS M KOTHUTHUBHBIX (YHKITHIL.
['eHeTnyeckne MEXaHU3MbI CUMOMOTEHEe3a, MEXaHU3MbI B3aUMOJICUCTBUS «XO3UH
— Tapa3uT» U «XO3IMH — MHUKpOOHOM». ['eHeTHyeckue acmeKTbl KOHTPOJS U
M3MEHEHUS HACJIeICTBEHHOW MH(OpMAIIUU B TOKOJICHUSIX KJIETOK U OPTaHU3MOB.

JdemoHcTpanumn

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

Tabnuiel u cxemsl: «llepBbiit U BTOpoil 3aKoHBI Menaens», « Tpetuil 3akoH
Menpens», «AHaIU3UpyroLIee CKpemuBanue», «HemosiHoe ITOMHUHHMpPOBAHHUEY,
«CuernsieHHOE Hacle/loBaHWe MPU3HAKOB Y Jpo30duibl», «l'eHeThka mosay,



«Kapuotun uenoseka», «Kapuotun gposzodpuns», «Kapuorum nTuisD,
«MHOXEeCTBEHHBIN ajljIennu3My», «B3auMoaencTBue TeHOBY .

ObopynoBanue: MoJenb A JEMOHCTpAallMM 3aKOHOB €AMHOOOpa3us
ruOpuI0OB TEPBOTO TOKOJICHHS W paclIelIeHUs MPU3HAKOB, MOJENb A
JEMOHCTpPAllMM 3aKOHA HE3aBHUCUMOTO HACIIEIOBAHUS IPU3HAKOB, MOJAENb JJIS
JEMOHCTPAllMM CLEIJICHHOTO HACJIEIOBaHUs MPHU3HAKOB, CBETOBOW MHMKPOCKOII,
MUKponpenapar: «Jpozoduiay.

IIpakTuyeckass padora «/3ydyeHue pe3yabTaTOB  MOHOTHOPUIHOTO
CKpEUIMBaHUA Y AP030(UIIbD».

IIpakTuyeckass  paGora  «M3yueHue  pe3ynbTaToB  JUTHOPUTHOTO
CKpEITUBAHUS Y APO30(UITBD».

Tema 13. 3aK0OHOMEPHOCTH U3MEHYHUBOCTH

B3aumogeiictBue reHotuna u cpeabl npu  (popmupoBaHuM (PeHOTHUIIA.
M3MeHunBOCTh MpHU3HAKOB. KaueCTBEHHbIE M KOJMYECTBEHHbIE NMPU3HAKU. Buaml
V3MEHUYMBOCTH: HEHACIICACTBEHHAs U HACIICICTBCHHASI.

MopudukanronHas W3MEHYMBOCTh. Pomb cpembl B (OpMHpPOBAHUU
Moau(pUKaMOHHOW M3MeH4YnBocTH. HopMa peakuuu npusHaka. BapuannoHHBIN
pan u BapuarmonHas kpuBas (B. Moranncen). CpoiicTBa MOau(PUKAIIMOHHOM
WU3MEHYUBOCTH.

['eHoTHNIMYECKass U3MEHUYUBOCTh. CBOMCTBA T€HOTUITMYECKON U3MEHUYUBOCTH.
Buapl reHOTUITHYECKON N3MEHYMBOCTH: KOMOWMHATHBHAS, My TAIllHOHHAS.

KoMOuHaTtuBHas M3MEHYMBOCTh. Mei03 M MOJOBOM Mpoliecc — OCHOBA
KOMOMHATUBHON M3MEHUYMBOCTH. POJIh KOMOMHATUBHON M3MEHUMBOCTH B CO3/IaHUU
TeHEeTHYECKOr0 pa3HOOOpa3us B Mpeiesiax OJJHOTO BUA.

MyTtanmoHHass W3MEHYMBOCTh. BHabl MyTaluil: TE€HHBIE, XPOMOCOMHEBIE,
reHoMHble. CHOHTaHHbIE W  HHAYUHUPOBAHHbIE MyTalMW. SaepHble U
HUToIIa3MaTuyeckue mMyrtauud. CoMaTUYeCKUE W TMOJOBble MyTauud. [IpuunHbI
BO3HUKHOBEHUs MyTanuil. MyTareHbl M HX BIHMSHUE Ha OPTraHU3MBL.
3aKOHOMEPHOCTM MYTALMOHHOIO MpoLecca. 3aKOH TOMOJIOTMYECKUX pSJIOB B
HacnencTBeHHo m3menunBocty (H.W. BaBunoB). BHesigepHass ©3MEHUMBOCTh U
HACJICACTBEHHOCTD.

Onuecenemuxa U 9NUSEHOMUKA, pOJIb dNUSeHemuyeckux @axkmopos &
HAc1e008aHUU U U3MEHYUBOCMU PeHOMUNUYECKUX NPUSHAKOB Y OP2AHUIMOS.

JdemoHcTpanumn

[Toptpetst: I'. ne ®pus, B. Uoranucen, H. 1. BaBunos.

Tabmuubr u  cxembl: «Buabsl u3mMeHuMBoCTH», «MoaudukanuoHHas
U3MEHYUBOCTBY, «KombunaTtuBHas WU3MEHYUBOCTDHY, «Mero3y,
«OmnogotBopeHuey, «I'eHeTnueckue 3a00aeBaHus YeI0BeKa», « Buabl myTamuii».



ObopynoBaHue: *XUBbIE U TepOApHBIE SK3EMIUIAPHl KOMHATHBIX PACTCHHIA,
pucysku (dotorpadum) )KUBOTHBIX C PA3THYHBIMH BHIAMH H3MEHUYHNBOCTH.

JlabopaTtopHas padora «HccnenoBanne 3aKOHOMEPHOCTEN
MOAU(PUKAIIMOHHON M3MEHUMBOCTU. [locTpoeHue BapuallMOHHOTO psiia u
BapUALMOHHON KPUBOWY.

IIpakTuyeckas padora «Myrtanuu y apo3odunbsl (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBeKa

Kapuotun yenoBeka. MexayHapoaHas mporpaMma MCCIEOOBaHUS Te€HOMA
4yenoBeka.  MeToabl  M3y4Y€HHsT T€HETMKM  YEeJOBEKAa: IE€HEATIOrMYECKH,
OJIM3HETIOBBIH, UTOT€HETUYECKUM, MOMYJIALIUOHHO-CTAaTUCTUYECKUN,
MOJIEKYJISIPHO-T€HETUYECKHM. CoBpemeHHOE ONPEAEIEHNE T€HOTHIA!
MOJTHOTEHOMHOE CEKBEHUPOBAHWE, T'€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIbIO
[T[P-ananu3a. HacnenctBenHble 3a001eBaHus YyenoBeKa. [ eHHbIe 1 XPOMOCOMHbBIE
Oone3HM 4YenoBeKa. boJIe3HW C HACIEICTBEHHOW IMPEApacIioioKEHHOCTBIO.
3HayeHrue MEAUIMHCKON T€HETUKHU B MPEAOTBPAIICHUU U JICUEHUH T€HETUYECKUX
3a0oeBaHU 4YenmoBeka. MeauKo-TeHeTHUeCKoe KOHCYJIbTupoBaHue. CTBOJIOBBIC
KJIeTKU. [IoHSATHE «TeHEeTHYECKOTo Ipy3a». JITUUYECKUE aCHEKThl UCCIEAOBAHUN B
00J1aCTH pelaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

['enetndeckre (akTOphl TOBBIMICHHONW UYYBCTBUTEIBHOCTH YEJIOBEKA K
bu3MYeCKOMY U XUMHYECKOMY 3arpsi3HCHHUIO OKpyXKaromieh cpenbl. ['eHeTnaeckas
MPEAPACIOIOKEHHOCTD YEJIOBEKA K MaTOJIOTHUSIM.

JdemoHcTpauuu

Tabnuubl u cxembl: «Kapuotun venoBeka», «MeTolbl U3yUeHUS] T€HETHKHU
4yenoBekay, «[ eHeTnueckue 3a00JIeBaHMs YETIOBEKAY.

IIpakTnyeckas padora «CocTaBieHUE U AaHAIU3 POAOCIOBHO.

Tema 15. Cestekuusi OpraHu3sMoB

JlomecTukanuss W CeJNEKUUs. 3apOKACHUE CENEKIUMU W JOMECTUKALUU.
Yuenue H. WM. BaBmioBa o IleHTpax mNpOWCXOXKACHHUS W MHOTO0Opa3us
KYJIbTYPHBIX pacTeHuil. Poibp cenekuum B CO3MaHMU COPTOB PACTEHUM U IOPOJ
xuBoTHBIX. CopT, mnopoaa, ImITaMM. 3aKOH TOMOJOTHYECKUX pAIOB B
HaclleACTBEHHOM wu3MeHuuBocty H. WM. BaBunoBa, ero 3HaueHue i
CEJIEKIIMOHHOUN paboThI.

MeTtoapl cenekKIMOHHOW paboThl. VICKyCCTBEHHBIM OTOOp: MacCOBBIA H
VIH/IMBU1Y AJIbHBIN. JTamnel KOMOWHAIIMOHHON CCJICKIIUU. HcnsiTanne
IpoOU3BOAMTENICH MO TOTOMCTBY. OTOOp MO TE€HOTUINY C TOMOUIBIO OIEHKU
¢dbeHoTuna NoOTOMCTBa U OTOOP MO TeHOTHUITY ¢ moMolIkio aHanu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3  Kak  METOJ|  CEJeKIMOHHOM  paboThl.
PannanmoHHbIM U XMMWYECKUA MyTareHe3 Kak HCTOYHHUK MYTAlui y KyJIbTYPHBIX



dbopm opranm3moB. lcmonb3oBaHME TEHOMHOTO PEIAKTUPOBAHHS M METOJIOB
pexomOuHaHTHRIX JIHK 17151 momydenust icX0AHOTO MaTepurana s CeJICKIINH.

[Tonyuenue MOJIUTIIIOU]IOB. BuyTtpusugoBas THOpUIN3AIINS.
bnu3kopoAcTBEHHOE — CKpelMBaHue, Wik UHOpuAuHr.  HeponctBenHoe
CKpeluuBaHue, win aytopuauHr. ['ereposuc um ero mnpuuuHbl. Mcmnonb3oBaHue
rereposuca B ceneknuu. Otnanénnas rubpuausanms. [Ipeomonenne Oecrioaus
MEXBUIOBBIX THOPUIOB. JIOCTHKEHUS CEJICKIIUNA PACTEHUHN U KUBOTHBIX. « 3e1éHas
DeBonoYUsY.

CoxpaHeHre U M3y4YeHUE T'€HETUYECKUX PECYPCOB KYJIbTYPHBIX PACTECHUH U
UX JUKUX pOAMYEH JJIg  CO3JaHUsl HOBBIX COPTOB W TUOPHUIOB
CEIIbCKOXO3SIMCTBEHHBIX  KYJbBTYp. J3yuenue, coxpawenue u  YnpaeieHue
2eHeMUYeCKUMU Pecypcamu CelbCKOXO3AUCMEEHHBIX U NPOMbBICIO8bIX IHCUBOMHBIX
8 Yenax YIVHUeHUs CYyueCmeyiomux U co30anusi HO8blX NOpoo, TUHUL U KPOCCO8, 8
MOM 4Hucie ¢ NpUMEHeHUeM COBPEMEHHbIX Memo008 HAYUYHbIX UCCAe008AHULL
nepeodosvix uoell U nepcnekmuHbIX MexXHON02U.

JdemoHcTpanumn

[Toptpersr: H. W. Basumos, M. B. Muuypun, I'. JI. Kapneuenko, II. II.
Jlykwsanenko, b. JI. Acraypos, H. bopnoyr, /1. K. benses.

Tabnuibl u cxembl: «LIeHTpbI TPOUCXOXKIIEHUSI 1 MHOTO00pa3usl KyJIbTYPHBIX
pacTeHuil», «3aKOH TOMOJIOTHYECKUX PSAOB B HACIEACTBEHHON H3MEHUYHMBOCTHY,
«Metonwl cenexnumy, «OTnanéunas rudpuauzanus», «MyTareHesy.

JlabopaTopHasi padora «/3yueHrne copTOB KyJIbTypHBIX PACTEHUN U MOPOJ
JOMAIIHUX KUBOTHBIX).

JlaGopaTopHasi padora «3yyeHrne METOAOB CEJICKIIMU PACTCHUI.

IIpakTnyeckas padora «lIpuBuBKa pacTeHHiD».

Ikckypceusi «OCHOBHbIE METOJBl U JIOCTHIKEHHUSI CEJIEKIMU PACTeHUl U
YKUBOTHBIX (Ha CEJIEKI[MOHHYO CTaHILIUIO, IJIEMEHHYIO bepmy,
COPTOUCHBITATENIbHBI y4acTOK, B TEIUIMYHOE XO3SMCTBO, B JabOpaTopuio
arpOyHUBEPCUTETA WIK HAYYHOTO LIEHTPA)».

Tema 16. BuorexHo10rus U CHHTETHYECKASA OMOJIOTUS

OOBEKTHI, HMCTHOJB3yEeMbIEe B OMOTEXHOJIOTHH, — KJICTOYHBIC U TKAHEBBIC
KYJIbTYPBI, MUKPOOPTaHU3MBI, 1754 XapaKTEepUCTHKA. TpagumonHas
OMOTEXHOJIOTHSI:  XJIeOOMEeUeHue, TMOTYyYEHUE KHUCIOMOJIOYHBIX IPOJYKTOB,
BuHOAenne. MukpoOuonornyeckuii cunte3. OOBEKTHl MHKPOOHMOJIOTHYECKUX
texHosoruid. [Ipon3BoaCTBO Oenka, aAMUHOKHUCIIOT ¥ BATAMUHOB.

Co3naHue TEXHOJIOTMH M MHCTPYMEHTOB LIEJICHANPABICHHOTO M3MEHEHHUS U
KOHCTPYMPOBAHHUSI TEHOMOB C LEJIbIO MOJYyYEHUsI OPTaHU3MOB U UX KOMIIOHEHTOB,
coJiepKalluX He BCTPEUArOIIUecs B IPUPOe OMOCUHTETUUECKUE Ty TH.



Kierounasa unxeHepusa. MeTonpl KyJnbTypbl KIETOK W TKaHEW PacTEHHUUA M
KUBOTHbIX. Kpuobanku. Comarnueckas ruOpuau3anus U  COMATHYECKHMA
smOpuorene3. Mcmonb30BaHWe TarjiouJOB B CENEKUWU pacTeHuil. [lonyuenue
MOHOKIOHANbHBIX anmumein. Mcnonb306anue MOHOKIOHAIbHBIX U NOTUKIOHAIbHBIX
aumumen 6 Mmeduyune. VICKyCCTBEHHOE OIUIOJOTBOpPEHHME. PekoHCTpykuus
SMUEKIETOK U KIOHMPOBAHUE JKMBOTHBIX. MeTOA TpaHCIUIAaHTALMU SAEP KIETOK.
Texnonocuu 0300p06IeHUs, KYJIbMUSUpOEaAHUs U  MUKPOKIOHANIbHO20
DPA3MHOIICEHUS CENIbCKOXO3AUCNEEHHBIX KYIbMYP.

XpOMOCOMHass M TeHHas WHXeHepus. VICKyCCTBEHHBIM CHHTE3 TI€Ha H
KoHCcTpyupoBanue pekoMOuHanTHbIX [IHK. Cozdanue mpanczennvix opeanusmos.
JlocTmkeHrnss M NEPCHEKTUBBl  XPOMOCOMHOM W TI'€HHOW  HH)KECHEPHH.
DKOJOrHYeCKHEe U AITUUECKHUE TPOOIeMbl T€HHOM HWHKEHEPHUH.

Menunuackue 6uotexnosoruu. [loctrenomuas nudposas meauiuua. [T1[P-
JUArHoCTHKa. MeTaOOJOMHBIM aHajau3, TEHOLICHTPUYECKHUI aHaau3 IpoTeoMa
YyeJaoBeKa JUIsl OLEHKM COCTOSIHHS €ro 310poBbs. VICIOJIB30BaHHME CTBOJIOBBIX
kineTok. TaprerHas Tepamust paka. 3D-OuommkeHepust ansg  pa3paboTKu
(byHIaMEHTaIbHBIX OCHOB MEIMIIMHCKUX TEXHOJOTHH, CO3/IaHHS KOMILIEKCHBIX
TKaHEH COYETAaHUEM TEXHOJIOTUH TPEXMEPHOIro OMONpPHUHTHUHIra M ckadosiauHra
JUIS peLIeHus 3a/1a4 IEPCOHATIU3UPOBAHHON MEAUIIVHBI.

Co3naHne BEKTOPHBIX BAaKIMH C LENbl0 oOecredeHus: KOMOMHMPOBAHHOU
3anThl OT Bo3Oynuteneir OPBU, ycraHoBieHHME MOJEKYJSPHBIX MEXaHHU3MOB
¢ysnkuuonnpoBanus PHK-cogeprkammx BUpYCOB, BBI3BIBAIOLIIMX OCO0O ONACHBIE
3a00JI€BaHUS YEJIOBEKA U )KMUBOTHBIX.

JdemMoHcTpanuu

Tabmumpt u cxembl: «lcnonp30BaHnEe MUKPOOPTaHU3MOB B MPOMBIIIIEHHOM
IPOU3BOJCTBEY, «KileTrounas nmxenepusn», «I eHHass UHXEHEpUs».

JlaGopaTopHas padora «3yueHne oObeKTOB OMOTEXHOIOTUNY.

IIpakTHyeckas padora «llomydeHre MOITOYHOKUCIBIX IPOLYKTOBY.

JKcKypcusi «bUOTEXHONOTMA — BaKHEWINasi MPOU3BOJUTENIbHAS CHUJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE MPOU3BOJICTBO)Y.

11 KITACC

Tema 1. 3apoxneHue W pasBUTHE JBOJIOLHOHHBIX IpPEICTABJICHUH B
omnoJsioruu

OpomonnoHHas teopus Y. Jlapuna. IIpennoceuiku BO3HUKHOBEHUS
napsuHu3Ma. JKu3Hb U Hay4dHas aestenpHocTh Y. /apBuna.

JIBrKy11MEe CHITBI 3BOTIOLMH BUAOB 110 Y. JlapBUHY (BBICOKas NHTEHCUBHOCTD
Pa3MHOXKEHHS  OpPraHM3MOB, HACJEACTBEHHAas HW3MEHYMBOCTb, Oopbba 3a
CYILLIECTBOBaHUE, ECTECTBEHHBIN 1 UCKYCCTBEHHBIN 0TOOD).



Odopmiienne cuaTeTHUeckoir Teopuu dBomornuu (CTD). HedlrpanpHas
Teopusi 3Bomtonuu. CoBpeMeHHas JBONIOIHMOHHAS Ouoyorus. 3Ha4YeHHE
HBOJIIOLIMOHHON TEOPUH B (POPMUPOBAHUH €CTECTBEHHO-HAYYHON KapTUHBI MHUPA.

JdeMoHcTpanuu

[Toptpetsl: Apucrorens, K. Jlunnen, XK. b. Jlamapk, 3. XK. Cent-Unep, K.
Kiosbe, Y. apBun, C. C. UerBepukos, 1. U. llImansraysen, Jx. Xonnein, 1. K.
benses.

Tabmuubr u cxembl: «Cucrema »xuBoil mnpupoasl (mo K. Jlunuew)y,
«Jlectnuna xuBbIX cymectB (mo Jlamapky)», «MexaHusm (QopMupoBaHuUs
npucnocoOsieHnii 'y pacteHuil u >kuBoTHbIX (mo Jlamapky)», «Kapra-cxema
mapupyta nytemectBus Y. lapunay, «Haxonku Y. lapsuna», «@opmbl 60pbObI
3a cymectBoBanuey, «lloponabr romy6eit», «MHoroobpasue KyJabTYpHBIX (GopM
KammycThbl», «[lopoapl JOMAIIHUX KUBOTHBIX», «CxeMa 00pa3oBaHusl HOBBIX BHUJIOB
(mo Y. J[apBuny)», «Cxema COOTHOUIEHUS [ABWXKYIIUX CHJ OSBOJIOLUNY,
«OCHOBHBIE MTOJIOKEHUSI CHHTETUYECKON TEOPUU IBOJIFOLIUNY.

Tema 2. Mukpo3BoIIOIMSA U €€ pe3yJIbTaThl

[TonysAnuus KaKk 3yeMeHTapHas eIUHHIA 3BOJIOLUH. COBpPEMEHHBIE METOMbI
OIICHKM TE€HETHYECKOro pa3HooOpa3usi W CTPYKTypbl nomyisuui. lV3MeHeHnue
reHooHa TOMYJSIMU KaK DJIEMEHTAPHOE 3BOJIOIMOHHOE SBJICHUE. 3aKOH
reHeTu4eckoro pasHoBecus JIx. Xapau, B. BaiinGepra.

DOnemeHTapHbie (AKTOPHI (IBWKYIIME CUJIBI) SBOMIONWU. MyTalMOHHBII
npouecc. KomOunaTtuBHas u3MeHUMBOCTh. Jlpeiid reHoB — ciiydaiiHbie
HEHAIpaBJCHHbIE W3MEHEHWs 4YacToT ajuiened B nomyisaiusax. Oddext
ocHoBatend. JIpgexm OymwuiiouHo2o eopaviuwika. CHudCceHue 2eHemuiecKko2o
pasnoobpazus: npuuunsl u cieocmeus. llpossenenue s¢hgpexma Opetigha 2enos 6
oonbwiux U manelx  nonyiayuax. Murpammu.  M3omsums  mOmyJsuil:
reorpaduyeckas (MpocTpaHCTBEHHAs ), OMOJIOrMYecKast (pernpoayKTHBHA).

EcrectBennbiii oTOOp — HampaBisoomui  (akTtop 3BoMOIUUA. DOpPMBI
€CTECTBEHHOTO  OTOOpa:  JOBMXKYLIUH, CTaOMIU3MPYIOIIWH,  pa3pbIBAIOIINN
(mm3pyntuBHbii). [lonoBoit oT6op. BO3HHMKHOBEHHE U HBOJIOLHS COLUAIBHOTO
MOBEJICHUS] )KUBOTHBIX.

[Ipucnoco0IeHHOCTh  OpraHU3MOB  KaK  pe3yJbTaT  MHUKPOIBOIIOLUU.
Bo3nukHoBenue — mpucrnocoOiieHuid y  opraHu3moB.  Apomopdo3sl U
uanoagantauuu. [Ipumepsl npucnocoOsieHuit y OpraHu3MoB: MOpP(OIOrHIecKue,
¢uznonornueckue,  OMOXUMHUYECKHE,  ToBeneH4Yeckue.  OTHOCUTEIBHOCTH
MPUCTIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero xpurepun u cTpykrypa. BumooOpasoBaHue Kak pe3yibTar
MUKpOsBOMOIMU. M3omsius — kimoueBod (aktop BugooOpazoBanusa. [lytu u
CIIOCOOBI BUI000pa30BaHUS: AJITOTIaTPUIECKOE (reorpaduueckoe),



CHMIIATPUYECKOE (3KOJ0TUYECKOE), «MTHOBEHHOE» (monUIUIOnIU3anus,
rubpuanzanus). JJIMTenbHOCTh 3BOJIIOIMOHHBIX MTPOIECCOB.

Mexanu3mbl HopMUPOBaHHS OMOIOTUYECKOTO pa3HOOOpa3usl.

Ponp 3BOMIOLMOHHON OuojOrMM B pa3pabOTKe HAay4dHBIX METOJOB
COXpaHeHHUs1 OMopa3zHo00pa3us. MUKpPOIBOIIOLMSA U KO3BOIIOLUS Napa3uTOB U UX
x03s1eB. Mexanu3mbl (HOPMUPOBAHMS YCTOMUMBOCTH K aHTUOMOTHUKAM U CIIOCOOBI
O0pBOBI C HEH.

JdeMoHcTpanuu

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

Tabmuupel u cxembl: «MyTalMoHHass HM3MEHYMBOCThHY, «llomynsuuonHas
CTpyKTypa Buaa», «Cxema mposiBieHus 3akoHa Xapau—BaitnOepra», «IBmxkyriue
CHJIBI 3BOJIIOLUNY, «IKOJOTHYECKasi M30JSUs MOMYJSIUM CeBaHCKOU (hopenuy,
«['eorpapuueckass M307A0US  JIMCTBEHHULbI CHOMPCKOM U JTMCTBEHHUIIBI
naypckoi», «llomynsuoHHbIe BOJIHBI YUCICHHOCTH XUITHUKOB U XKEPTB», «Cxema
JEHCTBUSL ecTecTBEHHOro otbopa», «Dopmbl OOpbOBI 3a CYIIECTBOBAHUEY,
«anycTpranbaelii MenaHnu3m», «JKuBble UcKomaemble», «[IokpoBUTENBCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexnaromas OKpacka KUBOTHBIX»,
«®usnonoruueckue axantrauun», <«llpucrnocoOneHHOCT OpraHU3MOB U €€
OTHOCHUTEIBHOCTBY, «Kpurepun Buua», «Buasl-aBoiiHukn», «CTpyKTypa BHIA B
npupone», «Crnocobsl BUI000pa3oBaHus», «l'eorpaduueckoe BuI00Opa3zoBaHME
TpEX BHUIOB JaHJBIIIEHY», «DKOJOTUYECKOE BHA000pa30oBaHHE BHUAOB CHHHUI,
«ITonunnouael pacteHnit», «KamycTHo-peaeuHblil ruOpu.

OobopynoBanue: repObapuu pacTeHUl, KOJUIEKIIUN HACEKOMBIX, Uydesa NTHIL U
3Bepel ¢ NpUMepaMM PA3IUYHBIX MPUCIOCOOJIEHUM, 4Yydena NTUL U 3BEpel
pa3HBIX BHJOB, TepOapuu pacTeHWH OJM3KUX BHUAOB, 0OpPa30BABIIMXCS
pPa3TUYHBIMH CTIOCOOAMH.

JlaGopaTopnasi pabdora «BbisiBIeHHE HM3MEHUHMBOCTH Yy 0CO0€H OJHOTO
BUJIA».

Jlabopatopnass  padora  «lIpucmocobrmenus  OpraHm3MOB U HX
OTHOCHTEJbHAS 11eIECO00Pa3HOCTD.

JlaGopaTtopnas pabGora «CpaBHEHHE BHUJOB MO MOP(DOIOTHUECKOMY
KPUTEPUIO».

Tema 3. Makpo3BoJIIOIHS U €€ Pe3yJIbTAThI

Meroasl u3ydyeHHs MakpolsBodrouuu. [lalieoHTOIOrMYECKHE  METOMAbI
u3ydyeHus oHBomouud. llepexogHsie ¢GopMbl U (PUIOTCHETUYECKUE  PSAIbI
OpraHU3MOB.

buoreorpaguyeckue Metonpl u3ydeHus sBoironuu. CpaBHeHHE (IIOpBl U
(ayHbBl MaTepuKOB M OCTpOBOB. buoreorpaduueckue odmactu 3emnu. Bupisl-
SHAEMUKHU U PETUKTHIL.



DOMOPHOJIOTHYECKUE W CPABHUTEIHHO-MOP(POIOTHUECKHE METObI U3YYCHUS
BOMIONMM. ['eHeTHueckue MeXaHU3Mbl HBOJIIOLMM OHTOT€HE3a W MOSIBICHUSA
ABOJIOIIMOHHBIX  HOBIIECTB. ['OMOJOTMYHBIE W  AHAJOTMYHBIE  OPraHbl.
PynumenTtapHele  opraHbl M aTaBU3Mbl.  MOJEKYJISPHO-TEHETUYECKHE,
OMOXMMHUYECKHUE W  MaTeMaTU4YEeCKMe  METOJbl  M3YyYEHHsS]  SBOJIOLUU.
['omonoruunasie TeHbl. COBpEMEHHBIE METOIBI MOCTPOSHUS (HHUIOTCHETUYECKHUX
JIEPEBHEB.

XpOMOCOMHBIE MyTalliX U 3BOJIIOLUS TEHOMOB.

OO6mue 3aKOHOMEPHOCTH (TpaBuia) 3BOMIONUU. [Ipunyun cmenvt QyHKYuUl.
HeobOpatumocTs 3BoJonMKM. AnanTuBHas paauanus. HepaBHOMEpPHOCTh TEMIIOB
IBOJIFOLIM Y.

JdemoHcTpanumn

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

Tabnuubl U cxembl: «OUIOTEHETUUECKUN DSl JIOMIAIN», « APXEONTEPUKCY,
«3Bepo3yoObie  smiepw»,  «Creronedansy,  «Puanodutey,  «CeMeHHbIE
nanopoTHUkw», «buoreorpaduueckue 30HBI 3eman», «lpelid KOHTHUHEHTOBY,
«PemukTery, «HavampHble CcTaguy SMOPHUOHATBHOTO PAa3BUTHSA TMO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHBIE W aHAJIOTUYHBIE OpraHby, «PyIUMEHTBI»,
«ATaBU3MBI», «XPOMOCOMHBIE HAa0OpbI YEJIOBEKa MW IIUMIaH3e», «lJaBHbIE
HaIpaBJICHUS IBOIOIUNY, «OOIIHIE 3aKOHOMEPHOCTH YBOJTFOITUN).

O6opynoBanue: KOJUICKITUU, TepOapuu, MYJSDKH HCKOMAaeMbIX OCTAaTKOB
OPraHu3MOB, MYJISKA TOMOJIOTUYHBIX, AHAJIOTUYHBIX, PYAUMEHTAPHBIX OPTraHOB U
aTaBU3MOB, KOJIJIEKIIUM HACEKOMBIX.

Tema 4. [Ipoucxo:kaenne u pa3BuTHe *KU3HU HA 3emule

Hayunpie tHmoTe3sl TPOUCXOXKIEHUS KU3HM Ha 3emiie. AOWOreHe3 U
nancnepmusi. JJoHayuHble MPEACTABICHUS O 3aPOKICHUM KU3HU (KPEALMOHU3M).
['MnoTe3a NOCTOSAHHOTO CaMO3apOXKACHUS )KU3HH U €€ onpoBepkeHue onbitamu .
Penu, JI. Cnannannanu, JI. [Tactepa. [IpoucxoxaeHue »u3HU U aCTPOOHOIIOTHS.

OcHOBHBIE JTallbl HEOPTaHUYECKOU OBOJIIOLIUH. [InanerapHas
(reomoruueckas) SBOJIONUSA. XHUMHYECKas »dBOJIONUSA. AOHOTSHHBIH CHHTE3
opraHuyeckux BemniecTB M3 Heopranumdeckux. Ombir C. Mwmepa u I'. HOpm.
OOpazoBanue mnoiauMepoB U3 MoHoMepoB. KoarepBatHas rumoteza A. .
Onapuna, runore3a nepBuyHoro oyiapoHa JIx. XomnaeitHa, reHeThUecKasi TunoTe3a
I'. Ménnepa. Pubosumer (T. Yek) m rtumoreza «mupa PHK» V. T'unbGepra.
dopMupoBaHue MEMOPAH U BOSHUKHOBEHUE MTPOTOKICTKH.

HUctopus 3emnn u Meronpl €€ wu3yuyeHus. MckomaeMbple OpraHUYECKHe
octaTku. ['eoxpoHonmorus u e€ w™eroAbl. OTHOcHUTeNbHAas W aOCOIIOTHAsA
reoXpOHOJIOrHUs. [ €0OXpOHOJIOrnYeCcKast MKajaa: 30HbI, 3pbl, IEPUOJIbI, STOXHU.



HawanpHble sTambl opranudecko 3Bosounu. [losBiieHne u 3BoMOLUSA
NEPBBIX KJIETOK. DBOJIOLMSA MeTa0onu3Ma. BO3ZHUKHOBEHHE MEPBBIX HKOCHCTEM.
CoBpeMeHHbIE MUKPOOHbIE OMOTIIEHKM KaK aHAJIOT MEPBBIX HA 3eMJjie COOOIIECTB.
Crpomaronutsl. [IpokaproTsl U 3yKapUOTHI.

[Tpoucxoxaenue 3ykapuoT (CuMOUOreHes). IBOIOIMOHHOE POUCXOKIECHUE
BUpPYCOB. [IponcxoxaeHne MHOTOKJIETOYHBIX OpPraHu3MOB. BO3HUKHOBEHHE
OCHOBHBIX I'PYIIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcCHOBHBIE 3Tallbl 3BOJIOLMHU BbICIIUX pacTeHUud. OCHOBHBbIE apoOMOPGO3bI
pactenur. Beixon pacrenuit Ha cymry. [losiBieHHE CHOpPOBBIX pPACTEHUW W
3aBoeBaHME WMH cymd. CeMeHHble pacTeHHus. [IpoMCXOKIEeHHE IIBETKOBBIX
PaCTEHUM.

OCHOBHBIE 3Tamnbl 3BOJIONHMHU KUBOTHOrO MHUpa. OCHOBHBIE apoMOP(O3bI
*KUBOTHBIX. Bennckas dayna. KemOpuiickuil B3pbIB — MOSBICHHE COBPEMEHHBIX
TunoB. [lepBble XOpAOBBIE KUBOTHBIE. JKU3Hb B BOAE. DBOIIOLHUS TO3BOHOYHBIX.
[Mpoucxoxnenne ampuoOuii u pentunuil. IlpoucxoxneHne MICKOMUTAIOMIUX U
ntul. [lpunnun kimoueBoro apomopdosa. OcBoeHue OECHO3BOHOYHBIMU U
MO3BOHOYHBIMHU KUBOTHBIMH CYIIIH.

PazButne xu3HM Ha 3emiie MO 3paM U IEPUOJAM: apXeu, MPOTEPO30M,
najgeo3oM, Me3030M, KkahWHo3ou. OOmas XapakTepucThka KiIuMmarta u
reoJIOTMYECKUX MpoueccoB. IlosBieHne u pacuBeT XapakTEpHBIX OPraHU3MOB.
VYrneoOpa3zoBaHue: €ro yCIOBUS U BIMSHUE HA Ta30BbIH COCTAaB aTMOC(]EPHI.

MaccoBble BBIMUPaHUSI — 3KOJIOTMYECKUE KPU3HCHI nponuioro. [IpuumHbl u
CJIEACTBUSI MAacCOBBIX BbIMHpaHHMI. COBPEMEHHBIN SKOJOTHUYECKUA KPHU3HC, E€r0
ocobenHocTH. [IpobGaema coxpaneHus 6nopazHooOpas3us Ha 3emiie.

CoBpeMeHHas cucTema opraHudeckoro mupa. llpunHuunel kmaccupukanuu
opranu3MoB. OCHOBHBIE CUCTEMATUYECKHE TPYIIIBI OPTaHU3MOB.

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»,
«JTamnbl  HEOPraHWYECKOW  »Bomouun», «l'eoxpoHonormyeckas MKy,
«HauanpHble 3Tarnbl OpraHUYeckoi 3BoOIUNY», «Cxema 00pa3oBaHUsl IYKapHUOT
nyTéM cumoOnoreHeza», «Cucrema XuBOW TpHUpoAb», «CTpoeHHe BHpYyCay,
«Apomopdo3bl  pacTeHmit»y, «PunnopuTe», «OIHOKIETOYHBIE BOAOPOCII,
«MHorokierounele Bojopociam», «Mxm», «llanmoporHukn», «l'oJ0CcEMeEHHbIE
pactenus», «Opranbl IBETKOBBIX pacTeHui», «(Cxema pa3BUTHS KUBOTHOIO
Mupay, «ApoMopdo3bl KUBOTHBIX», «lIpocreiimmey, «KUIIEUHOMOTOCTHBIE,
«IInockue YEpBU», «YneHucToHorue, «PEIOBI, «3E€MHOBOIHBICY,



«IIpecmbikaromuecsy», «lItnuspy, «Mekonuratromue», «Pa3Buthe Xu3HU B
apXxeuckou spe», «Pa3BuTHe )XU3HU B MPOTEPO30MCKOMN 3pe», «Pa3BuTne Ku3HU B
MAJIC030MCKOMN 3pe», «Pa3BuTHE KU3HU B ME3030MCKOM 3pey, «Pa3BUTHE KU3HU B
KaitHO30MCKOM 3pe», « COBpeMEHHAasl CUCTeEMa OPraHUYECKOTO MUPay.

O6opynoBanue: repOapuu pPacTeHU pa3IMYHBIX OTAEJIOB, KOJUIEKIIUU
HAaCEKOMBIX, BJIAKHBIE IIPENApaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKLIUH
UTJIOKOXKUX, CKEJIEThl IM03BOHOYHBIX JKMBOTHBIX, Yydesla MTHLl MW 3BEPEW,
KOJUIEKIIMM OKAMEHEJIOCTEN, IMOJE3HBIX HCKOMAEMbIX, MYJISDKA OpPraHUYECKHUX
OCTaTKOB OPraHU3MOB.

BupryanbHasa  sa0oparopHas padora «MoaenuMpoBaHUE ~— ONBITOB
Munnepa—tOpu o u3yueHuio abuoreHHOro CUHTE3a OPraHuYeCKUX COSMHEHUN B
NEPBUYHOI aTmMocdepe».

JlabopaTtopnasi padora «/3yyeHue W omMcCaHHWE MCKOIAEMBIX OCTATKOB
JIPEBHUX OPTaHU3MOB).

IIpakTuyeckas padora «l3yueHne OCOOEHHOCTEH CTPOEHMSI PACTEHHIA
Pa3HBIX OTAEIIOB).

IIpakTHyeckas padora «/3ydeHnne ocoOEHHOCTEN CTPOCHHS MO3BOHOYHBIX
YKUBOTHBIX.

Tema 5. IIpoucxoxaeHue 4eJ0BeKa — AHTPONOIeHe3

Paznenel u 3anaun anTponosoruu. MeToasl aHTPONOJIOTUH.

CraHOBIEHUE NPEICTABICHUNA O MPOMCXOXKICHUU 4esoBeKa. PemurunosHeie
BO33peHus. COBpEMEHHbBIE HAYYHBIE TEOPHH.

Cx0AcTBO yenoBeka ¢ KUBOTHBIMH. CHCTEMAaTUYECKOE MOJIOKEHUE YETTOBEKA.
CBugerenpcTBa  CXOACTBA  YEJIOBEKAa C  JKUBOTHBIMU:  CPaBHUTENIBHO-
MOpPQOJIOTUIECKHE, AMOPHOTIOTUYECKHE, (bU3H0TI0T0-ONOXUMHUIECKHE,
noBefeH4Yeckue. OTIIMYKS YEIOBEKa OT KUBOTHBIX. [IpsIMOX0XKI€HHE U KOMILIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE TOJOBHOIO MO3ra U BTOPOM CUTHAJIBHOU
CHUCTEMBI.

JBukyue cuiibl (pakTophl) aHTPONOreHe3a: OMOJIOTUYECKUE, COLUaIbHbIC.
CooTHoleHrne OMOIOTMYECKUX U COITMAIBHBIX ()aKTOPOB B aHTPOIOTEHESE.

OCHOBHBIE CTaJUU AHTPOIOTreHe3a. PaHHME uernoBexkooOpas3Hbie 00€3bsHBI
(IPOKOHCYJIBI) U PaHHUE MMOHTUIBI — O0IIME MPEKH Y€JIOBEKOOOPa3HBIX 00€3bsH U
Jro/ied. ABCTPAJIONUTEKU — JIBYHOTHE MPEIKHU JIIoJeh. YelIoBeK yMENblil, MepBbIE
W3TOTOBJICHUS OpyAu Tpyaa. YeloBeK NMpsMOXOISAIIMKA U NEPBBIM BBIXOJ JIIOJEU
3a  mpenmensl  Adpuku. YemoBek TeWmenvOeprckuii  — 0o0mMNA  TPEIOK
HEaHIEPTaJIbCKOTO YEJIOBEKA M YEJIOBEKA Pa3yMHOro. YemoBeK HEaHAECPTAIbCKUAN
KaK BHUJ JIFOJECH XOJIOHOTO KiauMarta. YenoBeK pa3yMHbII COBPEMEHHOIO THIIA,
JIEHUCOBCKUM 4YEJIOBEK, OCBOCHHE KOHTMHEHTOB 3a nmpeaenamu Adpuku.
[TameoreneTrka 1 najgeoreHOMHUKA.



OBOMIONMS COBPEMEHHOTO 4YeloBeKa. EcTecTBEeHHBI OTOOpP B MOMYJISIIIHMIX
yenoBeka. MyTannoHHBIA Tpouecc U noaumopdusm. IlomynsiuuoHHbIE BOJHBI,
npeiid reroB, murpanus U «3GQPexT ocHOBATEND» B MOMYJSLUIX COBPEMEHHOTO
4eJI0BEKa.

Yenoseueckue pacel. [lonatue o pace. bonblime packl: eBporneongHast
(eBpasmiickasi),  aBCTpajOo-HErpoujHas  (PKBATOpUAJbHAs),  MOHTOJOHWIHAS
(a3maTcko-aMepuKaHCKas). Bpems M myTuh paccesneHHs] 4YejoBEKa IO IUIAHETE.
EnunctBo  uyenoBeueckux  pac. HayuHas  HECOCTOSITENIBHOCTb — pacu3Ma.
[Tpucnoco0aeHHOCTh 4YENOBEKAa K pa3HbIM YCIOBUSAM OKPYXKAIOLIEH Cpenbl.
BnusiHue reorpaduueckoit cpenpl M apelia TEHOB Ha MOPQOJOTHUIO U
($U3MONOTHIO YeTIOBEKa.

MexauciuminHapaple  MeToabl B (usuwyeckodt  (OMOJIOTHYECKON)
AHTPONOJIOTMU.  OBOJIIOLIMOHHAS ~ AHTPONOJOTUS M NAJIEOaHTPOIOJIOTHUS
4eJI0BEYECKUX MOnysiuuid. buoconuanbHble UCCIEIOBaHMS MPUPOJBI YEIOBEKA.
HccnenoBanue KOBOMIOIUHI OMOIOTHYECKOTO U COIIMATIBHOTO B YEIOBEKE.

JdemoHcTpanumn

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

Tabnuup! 1 cxembl: «MeTosbl aHTPOIIOJIOTUNY, «I 0JIOBHOM MO3I YEJIOBEKay,
«YenoBekooOpa3Hble 00€3bsAHb, «CKeleT YeJoBeKa M CKEJNeT IIMMIIaH3e»,
«PyIMMEHTBI M aTaBU3MBbID», «J[BUKYILHE CHIIbI aHTPOIIOT€HE3a», « DBOJIIOLIMOHHOE
IpPEBO  YENOBEKa», «ABcTpamonuTek», «YenoBek  ymensli», «Yenosek
OpSIMOXOJAIIMIY, «JleHucoBckuil yenoBek» «Heannepranpipl», «KpoMaHbOHLIB,
«IIpenxu uenoBeka», «ITalbl HBOJIOLUY YETIOBEKay, «Packl uenoBekay.

OOopynoBaHue: MyJSKM  OKaMEHENOCTEeH, NpeaIMEeTOB MaTepHUabHOU
KyJIbTypbl TpPENKOB ueJOBeKa, penpoaykuuu (pororpaduu) KapTuH C
MU(DOJIOTUYECKUMU U OHOJICHCKUMHU CIO)KETaMU TPOUCXOXKICHHUS YEIOBEKa,
¢otorpaduu HaX0JOK UCKOIIAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YEJIOBEKA, MOJIEIb
yepena 4YeJOBEKAa M 4Yepena IIMMIAaH3€, MOJEIb KHUCTU YeJOBEKa U KHUCTH
HIMMIIAH3€, MOJAEIIA TOPCa MPEAKOB YEIIOBEKA.

JlaGopaTtopnass pabora «l3yueHue ocoOEHHOCTEH CTPOCHHs CKeleTa
YEJIOBEKA, CBA3AHHBIX C MPSIMOXO0KICHUEM.

IIpakTHyeckas padora «/I3ydeHne 3K0JI0rnYeCKUX aalTallui YEIOBEKay.

Tema 6. Dkojiorusi — Hayka 0 B3aUMOOTHOIIEHHMSIX OPraHU3MOB U
HAIOPraHU3MEHHBIX CUCTEM C OKPY:KaKIlel cpeaou

3apoxxaeHue u pa3BuTHe 3kojioruu B Tpyaax A. I'ymOonbara, K. ©. Pynbe,
H. A. CeepuoBa, 3. I'ekkensi, A. Tencnu, B. H. CykauéBa. Paznensl u 3amaun
9K0JIOTUU. CBSI3b KOJIOTUU C IPYTUMHU HAYKAMHU.



Metoapr skonoruu. IloneBbsie HaOMIOACHMS. DKCIEPUMEHTHl B SKOJIOTHH:
npupojHble W JabopaTtopHble. MoaenupoBaHue B OKOJIOTMH. MOHUTOPUHT
OKPY>KaIOIIEH Cpebl: TOKAIBHBIN, PETHOHATBHBIN U TI100aTHHBIM.

3HaYeHUE DOKOJIOTMYECKUX 3HAHUM JUIA  YEJIOBEKA. DKOJOTMYECKOe
MHPOBO33pPEHNE KAaK OCHOBA CBS3€HM YeNOBe4YeCTBA € Npuponaoi. PopmupoBaHue
HKOJIOTHYECKOM KYJIBTYpPBI U 3KOJIOTMYECKOM I'PAMOTHOCTH HACEICHUS.

JdemoHcTpanumn

[Toptpetsi: A. I'ymbonsar, K. ®@. Pynse, H. A. CeBepiios, O. I'ekkens, A.
Tencnu, B. H. Cykaués.

Tabmuubl u cxembl: «Pazgensr skonorun», «Metoasl 3konorun», «Cxema
MOHHUTOPHUHIA OKPY’KAOLIEN CPEABD).

JlaGopaTopHuasi padora «3yuenue METOJIOB DKOJIOTUYECKUX
HUCCIIEI0OBaHUI.

Tema 7. Opranusmsbl 4 cpeaa OOUTAHUA

Okonorudeckue (HakTopbl U 3aKOHOMEPHOCTH uX AeiictBus. Knaccudukanus
IKOJIOTUYECKUX (HAKTOPOB: abMOTHUECKHEe, OMOTHYECKUE, aHTponoreHHbie. O01me
3aKOHOMEPHOCTH JAEUCTBUS dKojormueckux (axrtopos. IIpaBuno munumyma (K.
[lnpenrens, 0. JIu6ux). TonepaHTHOCTb. DBPUOHMOHTHBIE U CTEHOOMOHTHBIC
OpraHU3MBl.

Ab6uotnyeckue ¢akropbl. CBeT Kak sKkonoruueckuid akrop. [eiictBue
pPa3HbIX YYaCTKOB COJIHEYHOT'O CIEKTpa Ha OPraHHU3Mbl. DKOJOTMYECKUE TPYIIIbI
pacTeHUil M >KUBOTHBIX 10 OTHOIIEHWIO K cBeTy. CHUTHalbHash pPOJIb CBETA.
DOTONEPUOIU3M.

Temmneparypa kak 5skojoruueckuii Qakrop. JledicTBue TeMreparypsl Ha
opranu3Mmsl. [10MKHIOTEpMHBIE U1 TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

BrnaxHocte kak 3konornueckuit dakrop. I[IpucmocobneHus pacTeHHil K
nojJiep>kaHuio BojgHoro Oananca. Knaccudukanuss pacTeHUN MO OTHOUICHUIO K
Boje. [Ipucnoco0nenns KUBOTHBIX K U3MEHEHHUIO BOJHOTO PEXHUMA.

Cpenbl oOWTaHUS OPraHU3MOB: BOJHAs, HA3€MHO-BO3YIIHAs, MOYBEHHAs,
rIyOMHHas  TOANOYBEHHAs,  BHyTpuopraHu3MeHHas.  DuU3HKO-XUMHYECKHE
0COOEHHOCTH cpea oOuTaHus opraHu3moB. llpucnocoOiieHus OpraHu3MOB K
YKU3HU B Pa3HbIX CpeAax.

buonornyeckue putmbl. BHemiHwe u BHYTpeHHHE pPUTMbL. CyTOUHBIE U
TOJUYHbIE PUTMBL. [IpHCrOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSM
YCJIOBUU KU3HU.

Kusznennsie @opmbl opranuzMoB. [loHsiTue O JKHU3HEHHOW (QopMe.
KuszneHnHsie POpMbI pacTeHU: 1E€PEBbs, KyCTAPHUKU, KYCTAPHUYKH, MHOTOJIETHUE



TpaBbl, OJHOJETHHE TpaBbl. JKu3HEHHBIC (OPMBI >KUBOTHBIX: THAPOOMOHTHI,
re0OUOHTHI, a3POOHMOHTHI. OCOOCHHOCTH CTPOCHUS M 00pa3a KU3HHU.

buotnueckue (bakTopsI. Bunet  OuoTHMYecKMX ~— B3aMMOJICHCTBUIL:
KOHKYPEHIUs, XUITHUYECTBO, cUMOUO03 U ero gopmel. [lapazutusm, koonepanus,
MyTyallu3M, KOMMEHCaIu3M (KBapTUPAHTCTBO, HaxJieOHn4YecTBO). Hetpoduueckue
B3aUMOJEUCTBUS  (Tommyeckue, (Qopuueckue, Gdadpudeckue). 3HAUYCHHE
OMOTHYECKHX B3aMMOJCHCTBUI JJisi CYIIECTBOBAaHUS OpPraHM3MOB B Cpelie
obutanus. [I[puHIKIT KOHKYPEHTHOTO UCKITIOYEHUSI.

JdeMoHcTpauuu

Tabmuubl U cxembl: «Jkonorudyeckue @axrtopb», «CBETOBOM CIEKTpY,
«IKOJIOTUYECKHUE TPYIIIbl )KUBOTHBIX MO OTHOIIEHUIO K CBETY», «TEIIOKpOBHbIE
KUBOTHBIE», «XOJOJAHOKPOBHBIE 3KUBOTHBIE», «DU3HOIOTHYECKUE aJanTaluu
KUBOTHBIX», «Cpenbl o00UTaHUSI OpraHu3MoBy, «buosoruueckre pUTMBIY,
«Kuznennole  Gopmbl  pactenmit», «KuzHeHHbIE  (OPMBI  KHUBOTHBIXY,
«9KocucTeMa MMPOKOIMCTBEHHOTO JIeca», « DKOCHCTEMa XBOMHOTO Jiecay, «Llemun
nuTaHus», «XunHuuectBo», «llapasutusm», «Konkypenuus», «CumOuos»,
«KommeHcanuszmy.

O6opynoBanue: repbdapud pacTeHUW M >KUBOTHBIX, MPUCIOCOOJIEHHBIX K
BIUSHUIO PAa3UYHBIX SKOJOTMYECKUX (PAKTOPOB, TepOapuu CBETONHOOUBBIX,
TEHETIOOMBBIX M TEHEBBIHOCIHMBBIX PACTCHHI, CBETOJNIOOUBBIC, TCHEITIOOMBBHIC H
TEHEBBIHOCJIMBBIC KOMHATHBIC PACTEHUS, repOapuu U KOJUICKIIUU TETJIOMIOOUBHIX,
3UMOCTOMKHX, MOPO30YCTOMUYMBBIX PACTEHUM, yyuena MTHIl U 3Bepel, repdapuu
pacTeHui, OTHOCSUIMXCS K rurpoduram, kcepoduraM, me3opuTaM, KOMHATHBIE
pacTeHusl TaHHBIX TPYMM, KOJUIEKIIMN KUBOTHBIX, OOUTAIONINX B Pa3HbIX Cpelax,
repOapuu W KOJUICKIIMM PACTCHWA W JKUBOTHBIX, OOJAJAIONUX dYepTaMu
MPUCTIOCOOJICHHOCTH K CE30HHBIM HM3MEHCHHSIM YCIOBUW KU3HH, repObapuu u
KOJUICKIIUU PACTEHUN M >KUBOTHBIX PA3JIMYHBIX YXKU3HEHHBIX (OPM, KOJUIEKLIUU
YKUBOTHBIX, YUaCTBYIOIIKUX B PA3IMYHBIX OMOTUYECKUX B3AUMOIECHCTBUSIX.

JlabopaTtopnasi padora «BrpisiBIeHHE TNPUCTOCOOJICHUI OpPraHU3MOB K
BIIMSIHUIO CBETA.

JlabopaTtopnasi padora «BpisiBIeHHE TPUCTOCOOJICHUI OpPTraHU3MOB K
BIIMSHUIO TEMIIEPATYPBI».

JlaGopaTopnasi paGora «AHATOMUYECKHME OCOOCHHOCTH pACTECHUU U3
Pa3HBIX MECT OOMTAHUS.

Tema 8. Dko10rus BUA0B U MOIMYJIA MM

OKOJIOTUYECKUE  XApPaKTEPUCTHUKA  MOMYJIALIUH. [lomymsinusa ~ Kak
Oounonoruyeckas cucrema. Poinb HEOJHOPOAHOCTU Cpefibl, GU3HUECKUX OapbhepoB U
0coOeHHOCTe OMOJOruu BUIOB B (POPMHUPOBAHUU MPOCTPAHCTBEHHON CTPYKTYPHI
nonyysiuid. OCHOBHBIE TIOKa3aTEIW MOMYJSUUUA: YHUCICHHOCTh, IUIOTHOCTb,



BO3pDAaCTHAasi M IIOJIOBasi CTPYKTypa, POXKAAEMOCTb, MPUPOCT, TEMII POCTA,
CMEPTHOCTb, MUTPALUA.

Dkosioruyeckas CTpykrypa nomyiasuud. OUueHKa YUCIEHHOCTU MOMYJIALINH.
JlnHamMuKka monmyisiiuyd U €€ peryisiuus. bUOTHYECKUI NOTEHUHAN IOIYJISIIUH.
MonenupoBaHue AMHAMUKY TTONyJsiuu. KpuBble pocTa YMCIEHHOCTH TOMYJISALIUH.
KpuBble BbDKMBaHUA. Perynsammsi YUCICHHOCTH TMOMYJISAIHA: poJib (PaKTOpoOB,
3aBUCSIINX U HE 3aBUCSIIUX OT INIOTHOCTH. JKOJIOTUYECKHUE CTPATETUH BUJOB (T- U
K-ctparerun).

[Tonarue o0 sKoJorMYecKod Huie Buaa. MectooOutanue. MHoroMmepHas
Mozenb 3kosiorndeckon HumM Jx.M. XartumHcoHa. Pa3mepsl 3KonIOrMYecKon
HulM. [loTeHnmanpHas u peanr3oBaHHAs HULIU.

Bun kak cucrema nmomynsumi. Apeansl BUAOB. Buapl M uX KU3HEHHBIE
CTpaTeruu. JKOJIOTMUYECKUE IKBUBAJICHTHI.

3aKOHOMEpPHOCTH TOBEJCHUS W MUrpalMil >KUBOTHBIX. buonoruueckue
VHBA3UU YyKEPOJAHBIX BUJIOB.

JdemoHcTpanumn

[Toptper: k. . XaTunHCOH.

Tabmuipl U cxeMbl: «IKOJOTMUYECKUE XAPAKTEPUCTUKH  TOMYJISIIANY,
«ITpocTpaHCTBEHHass  CTpyKTypa mHomnyianum», «Bo3pacTHeie  nupamMuisl
nonyysiun», «CKOpOCTb  3aceleHUss TIOBEPXHOCTH 3eMJIM  Pa3IMYHbIMU
opranuzmMammn», «Moaens 3konmornyeckort Humm J[x. M. XatunHconay.

O6opynoBaHue: repOapuy pacTEHUM, KOJJIEKITUN KUBOTHBIX.

JlaGopaTopnass  pabora  «lIpucnocoOneHuss ceMsH  pacTeHUH K
pacCeeHuIo».

Tema 9. Ikoj0rust CO00IIECTB. IKOJOrHUECKHE CUCTEMBI.

CoobmiectBa opranu3moB. buoneno3 u ero crtpykrypa. CBsizu MexAy
OpraHu3MaMu B OHOIIEHO3E.

Dxocucrema kak OTkpbiTas cucrema (A. x. Tencnu). OyHKIIMOHATBHBIC
OJIOKM OpPraHM3MOB B DKOCHUCTEME: MPOAYIEHTHI, KOHCYMEHTBI, PEIyIICHTHI.
Tpoduueckne ypoBuu. Tpoduueckne nemm u cetu. AOuoTHUecKHe OJIOKU
skocucteM. [1ouBbl U Wikl B 3kocucTeMax. KpyroBopoTt BEIIECTB U MOTOK SHEPTUU
B DKOCHCTEME.

OCHOBHBIC  TIOKa3zaTelau  JIKOCUCTEeMbl. buomMacca uw  mpoaykuus.
DKOJIOTUYECKHE MMUPAMUIBI UCel, OMOMACChI 1 SHEPTHH.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. Dayxmyayuu.
HamnpapneHHbie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — cyKieccuu. [lepBudHbie U
BTOPUYHBIE CYKIIECCUM U HUX TMPUYUHBI. AHTPONOTEHHBIC BO3JCWUCTBUS Ha
cykieccuu. KinumakcHoe coobiiectBo. buopaznoobdpasue u moigHoTa KpyroBopora
BEIIECTB — OCHOBA YCTOMYNBOCTH COOOITIECTB.



[Tpuponnbie 3x0ocucTEMBI. JKocucmemsbl 03€p U pex. IKocucmemovl Mopetl U
oxeanos. Ixocucmemvl myHOp, 1€eco8, cmeneu, nyCcmboltb.

AHTpONOre€HHbIE HKOCUCTEMBI. ArposkocucTteMa. ArpoueHos. Pazmuuus
MEXIYy aHTPOIIOT€HHBIMU U MPUPOTHBIMHU 3KOCHCTEMaMHU.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucTeM. [opojackas
dnopa u ¢dayna. CuHaHTpOomm3anus TOpPOACKON dayHbl. buonmormyeckoe u
XO3SIIICTBEHHOE 3HAaYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJCHCTBUI OPraHU3MOB B
skocuctemax. Ponv kackaonoco sgpghekma u 6udos-30uhukamopos (Kirouesvix
61008) 8 yHKYUOHUposaHuu 3Kkocucmem. IlepeHOC SHEPTUU U BEIIECTB MEXKITY
CMEXHBIMH 3KOCUCTEMAMH. Y CTOMYMBOCTh OPTAHU3MOB, MOIYJISALUNA U 3KOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX M AaHTPOTIOTEHHBIX BO3JICHCTBHIA.

Mexanuzmoi 8030elicmeusi  3Aa2pA3HeHUll  PA3HbIX Munos Ha
cybOpeaHu3MeHHOM, OP2AHUSMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM YPOBHSX,
OCHOBbl ~ IKOJI02UHECKO20  HOPMUPOBAHUS — AHMPONO2EHHO20  B8030€UCBUAL.
MeTtomon0Trss MOHUTOPUHTA €CTECTBEHHBIX U aHTPOIIOTEHHBIX YIKOCUCTEM.

JdemoHcTpanumn
[Toptper: A. JIx. Tencnu.
Tabmuubr  u  cxembl:  «CTpykTypa  OuoueHo3a»,  «IKOCUCTEMaA

IIUPOKOJUCTBEHHOTO Jiecay, « DKOCHCTeMa XBOWHOTO Jiecay, « DyHKIIMOHATHHBIC
TPYIIBl OPraHU3MOB B JKOCHUCTeMeE», «KpyroBopoT BemiecTB B 3IKOCHUCTEME),
«llenu nutanus (nmacTOUIIHAS, JETPUTHAS)», « IKOJIOTHYECKas TUPAMHIA YUCEID,
«JKkonoruyeckas nupamua OMOMacCh, «IKOJIOrHUecKas MUpaMuia SHEPTUNY,
«O0pazoBanue 6osioTay, «llepBuunas cykueccus», «BoccTaHOBIEHHE Jieca MOCTe
nokapa», «KocucTteMa o3epa», «ArporeHo3», «KpyroBopoT BemecTB U MOTOK
DHEPTUU B arporeHo3e», «[IpuMepsr ypOoskocuctemy.

O6opynoBanue: repbapuu pacTeHU, KOJUIEKIIMKA HACEKOMBIX, Uy4ela MTHIL U
3Bepeil, repdapuu KyJbTypHBIX M JUKOPACTYIIMX PACTEHUH, aKBApUYM KaK MOJIEIb
HKOCUCTEMBI.

IIpakTuyeckas padora «/3ydyenue u onucanrue ypO03IKOCUCTEMBDY.

JlaGopaTopnas paGora «l3yueHue pa3zHOOOpa3usi MENKHX IMOYBEHHBIX
YJICHUCTOHOTUX B Pa3HBIX IKOCUCTEMAX).

IKCKYpCcUsi «IDKCKYpCcHs B TUIIMYHBIN OnoreoreHo3 (B ayOpaBy, Oepe3HsK,
SJIBHUK, HA CYXOI0JIbHBIA WM TOMMEHHBIN JIYT, 03€PO, OOJIOTO)».

IKCKYpcusl «IJKCKypCUsl B arpo’kocuctemy (Ha Mojie WIA B TEIUIMYHOE
XO03SHUCTBO)».

Tema 10. buocdepa — riodanpHast IKOCHCTEMA

buocdepa — obmiernianerapHas o0ojiouka 3eMJM, TJI€ CYILIECTBYET WIIU
CyIIIeCTBOBAJIa XM3Hb. Pa3BuTHE mpeacTaBiaeHuii o omocdepe B Tpyaax J. 3rocca.



VYuenue B. . Bepnaackoro o 6mocdepe. O6nactu 6mocdepsr u e€ coctas. Kupoe
BEIIECTBO OHOchepsl U ero PyHKIIHH.

3aKOHOMEpPHOCTH cyliecTBOBaHus Ouocdepsl. OcodeHHOCTH Onochepsl Kak
ri100anbHON 3KOCcUCTEMBI. JlMHamuueckoe paBHoBecue B Ouochepe. KpyroBopoTsl
BEIIECTB U OMOT€OXMMHUYECKHE LUKIbI (yrieposaa, a3oTa). PUTMUYHOCTD sIBIIEHUMN
B Ouocdepe.

3oHanbHOCTh Ouochepnl. [lonsitue o Omome. OCHOBHBIE OWOMBI CYIIIH:
TyH/Ipa, XBOMHBIE Jieca, CMEIIaHHbIE U IIMPOKOJIUCTBEHHBIE Jieca, CTeH, CABaHHBI,
MyCTBIHU, TPOIMYECKHUE JIeca, BHICOKOTOphbs. Kinumart, pacTUTENbHBIN U 5KUBOTHBIN
MUp OMOMOB CYIIIH.

CtpykTypa 1 QyHKIHS )KUBBIX CUCTEM, OIICHKA WX PECYPCHOTO MOTEHIIMAa 1
ounochepHbIx QyHKIUH.

JdeMoHcTpanuu

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

Tabmumpr u cxemsl: «['eocdepst 3emmn», «KpyroBopoT azora B mpupone»,
«KpyroBopoT yriepoga B mpupone», «KpyroBopoT KuclopojJa B MPUPOIEY,
«KpyroBopoT Boawl B mpupojae», «OCHOBHbIE OMOMBI Cymny, «KnmmaTndeckue
nosica 3emnn», «TyHapay, «Taira», «Cmemanneiii gec», «IIIMpokoanCcTBEHHBIM
aecy, «Crenby, «CaBanHay, «IlycTeiHsay, « Tponuyeckuii gecy.

O6opynoBanue: repdapun pacTeHUI pa3HBIX OMOMOB, KOJUICKITUN KUBOTHBIX.

Tema 11. YennoBek u OKpy:kauias cpeaa

DKOJIOTMUECKHE KPU3UChl M MX MpUYMHBL. Bo3nelicTBue uyenoBeka Ha
ouochepy. 3arpszHeHue Bo3aymHOW cpenbl. OxpaHa Bo3ayxa. 3arps3HeHUE
BoAHOUW cpeabl. OxpaHa BOJHBIX pecypcoB. Paspymenue mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. I3MeHeHune Kiumara.

AHTpPONOreHHOE BO3JEHCTBHE HA PACTUTENBHBIN U KUBOTHBIN Mup. OxpaHa
pPacCTUTENBHOTO W JKUBOTHOrO MHUpa. OCHOBHBIE NPHUHIMIBI OXPaHbl MPUPOJBI.
Kpacaeie kHuru. Oco0o oxpansemblie mnpupoansie Ttepputopuu (OOIIT).
Borannueckue casbl U 300J0THYECKHE MTAPKH.

OCHOBHbBIE TPUHIUIIBI YCTOMYMBOTO PAa3BUTUS YEJIOBEUECTBA U IPUPO/IBIL.
PannonanbHoe  MNPUPOAOMNONIB30BAaHME M COXpaHEHHE  OMOJOTHYECKOTrO
pazHooOpazus 3emuu. OOIME 3aKOHOMEPHOCTH TJOOANBHBIX 3KOJIOTMYECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOI'O KpU3HCa U €r0 BEPOATHBIE TTOCIECTBUA.

Pa3zBuTne METONOB MOHHUTOPUHIAa Pa3BUTUSL OMACHBIX TEXHOTEHHBIX
npoueccoB. Cucmemmuvie ucciedo8anus nepexooa K pecypcocbepezarowell u
KOHKYDEeHmOocnocooHou snepeemuxe. buonoeuueckoe pasnoobpasue u buopecypchoi.
Hayuonanvnvlie ungopmayuonnvie cucmemsol, obecneyugarowue 00CmMyn K
uHgopmayuu no  COCMOAHUIO OMOENbHbIX 6U008 U 3Kkocucmem. (OCHOBbI



KOpeadurumayuu IKocucmem U Ccnocob6o8 6OopvOvLl ¢  OUONOBPENCOCHUAMU.
Pexoncmpykyus mopckux u nazemHubIx d9KOCUCTEM.

JdemoHcTpanumn

Tabmumel w cxeMbl:  «3arpsi3HeHHE  aTMOcdepb»,  «3arps3HEHHE
ruapocdepbl», «3arpszHeHre 1ouBb», «llapHukoBeiii  AddekT», «Ocobdo
OXpaHseMbIe IPUPOTHBIC TEPPUTOPHUIY, «MOJENH yIIpaBiIsIeMOTO MUPAY.
O6opynoBanue: ¢doTorpapuu OXpaHSIEMBIX PACTCHHH W KUBOTHBIX KpacHoi
kHuru Poccuiickoit @eneparuu, KpacHoil KHUTH perHoHa.



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

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycraHaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHUS
oOyyJaromuMucs MporpaMM CpeiHero oOmiero oOpa3oBaHMs: JIMYHOCTHBIE,
METANpPEIMETHBIE U MIPEIMETHBIE.

B cTpykType TUYHOCTHBIX PE3yiabTaTOB OCBOEHUS MPOTPAMMBI 10 OMOJIOTHUN
BBIJICJICHBI CIIEAYIOIINE COCTABJISIONINE: OCO3HAHUE OOYYarONUMUCS POCCUNUCKON
IPAKIAaHCKOM UIEHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSTEIbHOCTH
U CaMOOINpEACNICHUIO, Haluuyue Mmomusayuu K OOy4YEHUIO  OHOJIOTHH,
yenenanpagiienHoe pazeumue BHYTPEHHUX YOEXKIEHUN JHUYHOCTH HA OCHOBE
KITFOUEBBIX ITIEHHOCTEH W HMCTOPUYECKUX TPATUIIUNA Pa3BUTHS OHOJOTHUYECKOTO
3HaHUS, 20MOBHOCMb U CHOCOOHOCMb 00YUAIOUINXCS PYKOBOJCTBOBATHCS B CBOEH
JEATEIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH  YCTAaHOBKAMH, IPUCYLIUMU CHUCTEME
OMOJIOTUYECKOTO  00pa3OBaHUs, Haauuue  NPABOCO3HAHUS  SKOJOTUYECKON
KYJIBTYPBI, CHOCOOHOCHU CMABUMb TIETTU U CTPOUTH )KU3HEHHBIC TUIAHBI.

JIM4HOCTHBIE Pe3yJbTaThl OCBOCHUS MPOTPAMMBI IO OMOJIOTHH JTOCTUTAIOTCS
B CIMHCTBE YYEOHOW M BOCIUTATEIBHON JEATEIbHOCTH B COOTBETCTBUHU C
TPaAULUOHHBIMA POCCUMCKUMU COLIMOKYJIBTYPHBIMUA, ICTOPUYECKUMH U TyXOBHO-
HPaBCTBEHHBIMU 1IEHHOCTSIMH, NMPUHATHIMUA B OOIIECTBE MpaBWJIAMHU U HOPMaMU
MOBEJICHUSI W CIIOCOOCTBYIOT TMIPOIIECCaM CaMOIIO3HAHMS, CAaMOBOCIHUTAHUS U
CaMOpa3BUTHUS, PA3BUTUSI BHYTPEHHEW MO3ULMUM JMYHOCTH, NATPUOTU3MA U
YBAKEHMS K 3aKOHY W IMPABOIOPSAIKY, YEJTOBEKY TpyJa U CTaplIeMy NOKOJIEHUIO,
B3aMMHOTO YBa)KE€HHUsI, OCPEKHOrO OTHOIIEHUS K KYyJbTYPHOMY HACJIEAUI0 U
TPaJULMsIM MHOTOHAIMOHAIBHOTO Hapoaa Poccuiickon depepaunu, npupoje u
OKPYKaroIIEeH cpeae.

JIn4HOCTHBIE pE3yJNbTaThl OCBOCHHS ydeOHOro mipeamera «buomorusy»
JOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YyYaroIIMXcsl pyKOBOJCTBOBATHCA
chOpMUpPOBAHHOW BHYTPEHHEH TO3UIIMEH JIMYHOCTHU, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAIWH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKICHHWH, COOTBETCTBYIOIIMX
TPAJAMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIEeCTBa, PACIIUPEHUE KU3HEHHOTO
ONBITAa U ONBITA JEATEIBHOCTH B IMPOLECCE pEANM3alii OCHOBHBIX HAIpPaBICHUN
BOCIIUTATENBHON ESITENBHOCTH, B TOM YHCJIE B YACTH:

1) rpaxaaHCKOr0 BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3HUIIMH 00yJAIOIIETOCs KaK aKTHBHOTO U
OTBETCTBEHHOTO WICHA POCCHIICKOTO OOIIECTBA;

OCO3HAaHUE CBOMX KOHCTUTYLIMOHHBIX MpPaB MU OOS3aHHOCTEH, YBaXKEHUE
3aKOHa U MPaBOIOPSIKa;



FOTOBHOCTh K COBMECTHOM TBOPYECKOM JESITEIIbBHOCTH NPH CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUH YUYEOHBIX W MO3HABATENIbHBIX 3a]a4, BHITOJHECHUH
OMOJIOTMUECKUX SKCTIEPUMEHTOB,

CIIOCOOHOCTh  OMpPENENsITh COOCTBEHHYIO TIO3UIMI0O IO OTHOIIECHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;

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

TOTOBHOCTh K COTPYJIHHUYECTBY B IIPOILIECCE COBMECTHOTO BBIMOJHEHUS
y4eOHbIX, TO3HABATEIbHBIX M HCCJIEAOBATENBLCKUX 3aJa4y, YBaXKUTEIBHOIO
OTHOIICHHUS K MHEHHUIO OIIMOHEHTOB MpU OOCYXJICHHUH CIOPHBIX BOMPOCOB
OMOJIOTMYECKOTO COJEPKaHUS;

TOTOBHOCTh K TYMAHUTAPHON U BOJIOHTEPCKOM J1€ATENbHOCTH;

2) IATPHOTHYECKOT0 BOCITUTAHUSA:

c(hopMUPOBAHHOCTH POCCHICKOU TPaXJaHCKOU UJIEHTUYHOCTH,
NaTpUOTHU3MA, YBAKEHHUS K CBOEMY HApOJy, YyBCTBa OTBETCTBEHHOCTH MHEPEN
Ponnuou, ropmoctn 3a cBOM KpaW, CBOWO PoauHy, CBOW S3BIK M KYJBTYDY,
IPOIIJIOE U HACTOSIIIIEe MHOTOHAIIMOHAIILHOTO Hapoa Poccuuy;

LEHHOCTHOE OTHOUIEHUE K MPUPOJHOMY HACIIEIUIO U MaMITHUKAM IPUPOJIbI,
JNOCTHXKEHUSIM Poccun B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTHSX, TPY/IE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUHUCKUX YYEHBIX B CTAaHOBIICHUE H
pa3BUTHE OHWOJOTUU, TMOHUMAHUSA 3HAYEHHs OHOJOTMHM B TMO3HAHUU 3aKOHOB
IPUPO/IBI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIECTBA;

ujeitHas yOeXJIEHHOCTh, TOTOBHOCTh K CIIyKeHUI0 M 3aumute (OTedecTsa,
OTBETCTBEHHOCTb 32 €ro CyAh0Y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHUE JYXOBHBIX IIEHHOCTEH POCCUICKOI0 HApO/Ia;

c(hOpMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHMSI, STUYECKOTO MTOBEICHUS;

CIIOCOOHOCTH OIICHMBATh CHUTYAlMI0O U TPUHUMATh OCO3HAHHBIE PELICHMUS,
OPUEHTHPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IEHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIa/la B IOCTPOCHUE YCTOMUMBOIO OYIyIIETO;

OTBETCTBEHHOE OTHOUIEHUE K CBOMM POAMUTEIISAM, CO3/IaHUI0 CEMbU Ha OCHOBE
OCO3HAaHHOTO TMPUHATUS IIEHHOCTEW CEeMEHHOM JKU3HU B COOTBETCTBUU C
TpaguuusamMu HaponoB Poccun;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOILIEHHE K MHUpPY, BKJIIOYas 3CTETUKY ObITa, HAy4YHOrO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPy, OOIIECTBEHHBIX OTHOILICHU;

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



TOTOBHOCTh K CAMOBBIPQKEHHUIO B pa3HbIX BUJAX HCKYCCTBA, CTPEMIICHHE
IPOSIBIISITH KAYECTBA TBOPUYECKON JTMYHOCTH;

S) ¢usuyeckoro BocnuTaHus, GOPMHUPOBAHMUA KYJILTYPbl 310POBbS H
IMOLMOHAJIBHOIO0 0/1aroNoJyYus:

NOHMMaHHWE U pealu3alus 370pOoBOro M 0Oe3omacHOro odOpasza JKU3HU
(3mopoBOe  mHUTaHHWE, COONIOJEHHME TUTHCHUYECKUX TPaBHUJI U HOPM,
cOAaHCUPOBAHHBIM PEXUM 3aHATUH M OTHbIXa, peryisipHas ¢uznyeckas
aKTUBHOCTb), OEpEKHOI0, OTBETCTBEHHOI'O M KOMIIETEHTHOI'O OTHOIIECHUS K
cOOCTBEHHOMY (PM3UUYECKOMY U IICUXUYECKOMY 3[I0POBBIO;

IIOHMMAHUE LEHHOCTM NPABWI WHIMBUAYAJIbHOTO M  KOJUIEKTUBHOTO
0€301acHOr0 MOBEJCHUS B CUTYAIUSIX, yTPOKAIOUINX 3JOPOBBIO U )KU3HU JIIOJIEH;

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

6) Tpy10BOT0 BOCIIMTAHMSI:

TOTOBHOCTD K TPYZY, OCO3HAaHHE IIEHHOCTH MacTepCTBa, TPY10II00uE;

FOTOBHOCTb K AKTUBHOM JEATENIBHOCTH TEXHOJOTHYECKOW U COLUAIBHOM
HAIpPaBJIEHHOCTH, CIIOCOOHOCTh MHUIMUPOBATH, TUIAHUPOBATH U CAMOCTOSITENIEHO
BBIIIOJIHATH TAKYIO IESTEIBHOCTD;

UHTEpPEC K pa3IinyHbIM cpepaM Mpo(ecCHOHATBHON NEATEIbHOCTH, YMEHHUE
coBeplIaTh OCO3HAaHHBIM BBIOOp Oynymed mnpodeccun U pearr30BBIBATH
COOCTBEHHBIE KU3HEHHBIC TIJIaHBbI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHHIO M C€aMOOOpPa30BAHUIO HA
IIPOTSKEHUH BCEU JKU3HU;

7) 3K0JIOrH4€CKOr0 BOCIIUTAHMA

IKOJIOTUYECKU IIEIeCO00Pa3HOE OTHOIICHHE K MPHUPOAE KaK HCTOYHHKY
KU3HH Ha 3eMJI€, OCHOBE €€ CYILIECTBOBAHMS;

NOBBILIEHUE YPOBHS OSKOJOTHYECKOW KyJIBTYypbl: INPUOOPETEHUE OIIbITA
IUIAHUPOBAHMS IIOCTYIIKOB M OLICHKM HMX BO3MOXKHBIX IIOCIEACTBUM IS
OKPYXKaIOLIEH CPEebl;

OCO3HaHHE TI00ATBHOIO XapaKTepa SKOJIOTMYECKUX MpoOJeM U MyTed HuX
pELICHMS;

CIIOCOOHOCTh HMCHOJIB30BaTh IpPHOOpETaeMble NpU H3YYEHUM OHOJIOrHH
3HaHWSA M YMEHHUS IpU PEIICHUH MpoOJIeM, CBA3aHHBIX C PalUOHAIBHBIM
OPUPOJIOTIONB30BaHUEM  (COONIIO/IEHHE  TPaBWJ  TOBENEHUS B  MPHUPOJE,
HaIlpaBJIEHHBIX HA COXPAHEHUE PABHOBECUS B SKOCHCTEMAX, OXpaHy BHJIOB,
AKOCUCTEM, OHOChephl);

aKTUBHOE HENpPUIATHE JEHUCTBUM, TNPUHOCAIIUX Bpel  OKpYKAOLIEH
IPUPOJIHON Cpeie, YMEHUE NPOTHO3UPOBATH HEOIATONPUSATHBIE SKOJIOIMUECKHE
NOCJIEICTBUSI PEANPUHUMAEMBIX JEHCTBUN U IPENOTBpALIATh UX;



HaJIM4HUE PA3BUTOIO HKOJIOTMYECKOTO MBIIUICHHS, SKOJIOTUYECKOM KYJIbTYpHI,
OmbITa NEeATEIbHOCTH AKOJIOTUYECKOMN HaIlPaBJIEHHOCTH, YMEHUSA
PYKOBOJCTBOBATbCA MMM B IIO3HABATEJIIBHOW, KOMMYHMKATUBHOM M COLMAIBHOU
IIPAaKTHUKE, TOTOBHOCTH K YYaCTHIO B IIPAKTUYECKON JESITEIIBHOCTH dKOJIOTHUECKOU
HaIIPaBJICHHOCTH;

8) neHHOCTH HAYYHOI'0 NTO3HAHUSA:

c(OpMHUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOILECTBEHHOM MPAKTHUKU, OCHOBAHHOIO Ha JUAJIOre
KyJbTYp, CHOCOOCTBYIOILIETO OCO3HAHUIO CBOET0 MECTA B MOJIUKYJIBTYPHOM MHUDE;

COBEPIICHCTBOBAHUE S3BIKOBOM M YHTATEIbCKOM KYJBTYpPbl KaK CpEACTBa
B3aUMOJICUCTBUS MEXY JIIOAbMU U TIO3HAHUS MUPA;

NOHMMaHUE crneuu(UuK OHONOTHH KaK HayKH, OCO3HaHUS €€ poiu B
(OpMUPOBAHNUN PALMOHAIBLHOTO HAYYHOI'O MBIIUICHUS, CO3JAAHMU LIEJIOCTHOTO
IPEJCTaBICHUsST 00 OKPYKAIOLIEM MHUpPE KaK O €IMHCTBE MPHUPOAbI, YEJIOBEKa U
oOmiecTBa, B MO3HAHWUU MPHUPOJHBIX 3aKOHOMEPHOCTEH M pELIEHUH MpodiieM
COXPAaHEHUS IIPUPOJTHOTO PABHOBECHSI;

yOeKAEHHOCTh B 3HAYUMOCTU OHOJIOTMH JJIi COBPEMEHHOW IMBHIIM3AIINH:
o0OecrieyeHrss HOBOTO YPOBHS pPa3BUTHS MEIULMHBI, CO3JAHHUE IMEPCHEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pellaTh  PECypCHble  NPOOJIEMBI  pa3BUTHUSA
YeJI0BEYECTBAa, MOKMCKA MyTeHl BBIXOJA U3 II00ANbHBIX SKOJIOTMYECKUX MPOOIeM U
ofOecrieueHHuss MmepexoAa K  YCTOMYMBOMY  pa3BUTHIO,  PalMOHAIBLHOMY
UCIIOJIb30BAHUIO TPUPOJHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTaHJIApPTOB
KU3HY;

3aMHTEPECOBAHHOCTh B IIOJYYEHMU OMOJOTMYECKMX 3HAaHUH B LEAX
NOBBIIICHHUSI O0IIeH KyJbTYphl, €CTECTBEHHO-HAYYHOM TIPaMOTHOCTH, Kak
COCTAaBHOM 4acTH (PYHKUMOHAJIBHOM T'PaMOTHOCTH OOydJarommuxcs, Gpopmupyemon
U U3y4EHUH OMOJIOTUH;

IIOHUMAaHUE CYLIHOCTH METOJOB IO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BAaTh TMOJy4YaeMmble 3HAHWMS JJIs aHajiu3a u
OOBSICHEHUS ABJICHUN OKPY’KAIOLIETO MUpa U MPOUCXOIANINX B HEM M3MEHEHHH,
yMEHHE JefaTh OOOCHOBAHHBIE 3aKIIOYEHHUS Ha OCHOBE HAyYHBIX (DaKTOB H
MMEIOIINXCS JaHHBIX C LIEJIBIO TIOJy4YEHHsI JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO HCIIOJIB30BATh OWOJIOTMUYECKUE 3HAHUS Ui
pelieHust npoOyieM B peabHbIX KU3HEHHBIX CUTYAIIUAX;

OCO3HAaHME LIEHHOCTHM HAYyYHOU JEATEIBHOCTH, TOTOBHOCTH OCYLIECTBIIATH
IIPOEKTHYIO U MCCIIE0BATENBCKYIO AEATEIbHOCTh HHINBUYAIbHO U B IPYIIIIE;

TOTOBHOCTb M  CIOCOOHOCTh K  HENpPEpPBIBHOMY  OOpa3oBaHUIO U
caM000Opa30BaHNI0, K AKTHMBHOMY IIOJyYEHUIO HOBBIX 3HAaHUN IO OHOJOrMM B
COOTBETCTBUH C KU3HEHHBIMH MOTPEOHOCTSAMHU.



METAIIPEJMETHBIE PE3YJIBTATbBI

MerarnpeameTHbie pe3yJibTaThl OCBOEHUs! ydeOHoro mpenmera «buonorus»
BKJIIOYAIOT: 3HAauMMble s (OPMHPOBAHUS MHUPOBO33PEHUST OOyYAIOIIMXCA
MEXIUCIUIUTMHAPHBIE (MEXIPEIMETHbIE) OOIIeHAYYHbIE MOHATHUSA, OTPaXKaIOIINE
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHpa H CHENU(PUKY METOIOB TO3HAHUSA,
UCIIOJB3YEMbIX B €CTECTBEHHBIX HayKax (BEIECTBO, SHEPrus, sIBJICHUE, MpOoIiecc,
cucTeMa, Hay4dHbIM (haKT, MPUHIINI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
uccienoBaHue,  HaONOJEHHE, M3MEpPEHUEe, OKCIEPUMEHT U JIpyrue);
yHUBEpCAIbHBIC Yy4YeOHBbIC JEUCTBUS (ITO3HABATENIbHBIE, KOMMYHUKATHBHEIC,

PETYJISTUBHBIE), o0ecrneunBaroIne dbopmupoBanue GyHKIIMOHATBHOM
IPaMOTHOCTH ¥  COLMAJbHOW KOMIIETEHIIMM OOYyYaloluXcs; CIOCOOHOCTD
o0yyaronmxcs HCIIOJIb30BaTh OCBOCHHBIE MEXIUCIUIIIIMHAPHBIE,

MHUPOBO33PEHUYECKHE 3HAHWS M  YHUBEpCaJbHble y4yeOHbIE JCHCTBUS B
IIO3HABATEJIbHON U COLMAIIBHOW MPAKTHKE.

B pesynpraTte w3ydeHumss OWONOTMM HA YPOBHE CpPEAHETO OOIIero
oOpazoBanusi y oOyyaromerocs OyayT chOpMHUpPOBaHbl IO3HABATEIIbHBIC
yHUBEpCalbHble yUeOHbIE ACHCTBUS, KOMMYHUKATUBHBIE YHUBEPCAIbHbIE YUeOHbIC
NEUCTBUS, PEryJsTUBHbIE YyHHUBEpCaJbHbIE Yy4eOHbIE JCHCTBUS, COBMECTHas
NEeSATEeTLHOCTD.

MeranpeaMeTHbIe Pe3yiabTaThl OCBOCHHUS TPOTPAMMBI CPEIHETO O0OIIero
00pa3oBaHMs TOKHBI OTPAXKATh:

OBnanenue YHHBepPCAJIbHBIMH yueOHBIMU MO3HABATEJIbLHbBIMH
AefCTBUSIMM:

1) 6a30Bble JJOrHYecKue AeMcTBHS:

CaMOCTOSITENIbHO  (OPMYJIMPOBATh W aAKTyalW3upoOBaTh  MpoOIieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHMM 3HAHUN MPUEMBI JIOTUYECKOTO MBIIIJICHUS
(aHanmu3a, cUHTE3a, CpaBHEHMSI, Kiaccuukaiyu, 0000IIeHNs ), PACKPBIBATH CMBICIT
OMOJOTUYECKUX TOHATHH (BBIACIATh WX XapaKTEPHBbIC NMPHU3HAKH, YCTAHABINBATH
CBSI3U C IPYTUMHU MOHSATUAMH);

OTpENENATh LeNu JeATeIbHOCTH, 3a/iaBas MapaMeTpbl M KPUTEPUU HX
JIOCTHKEHUSI, COOTHOCUTD PE3YJIbTATHI ACSTEIBHOCTU C TOCTABICHHBIMU LIETSIMU;

WCITOJIH30BaTh OMOJIOTUYECKHUE TMOHATUS ISl OOBsICHEHUS (PAaKTOB U SIBICHUUN
YKWBOW MPUPOJBI;

CTPOUTH JIOTUYECKHE pPACCYXKJeHUsA (MHIYKTUBHBIC, JI€IyKTUBHbIC, IO
aHAJIOTUM), BBIABISATh 3aKOHOMEPHOCTU W MPOTUBOPEYHS B paccMaTpUBAEMBIX
SIBIICHUSIX, (DOPMYJIUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

MPUMEHSTh CXEMHO-MO/ICIIbHBIE cpencTtBa IS TPEICTaBIICHUS
CYIIECTBCHHBIX CBS3€H M OTHOIICHUN B M3yYaeMbIX OMOJIOTMUECKHX OOBEKTax, a



TakK€  NPOTHUBOPEUYHMM  Pa3HOTO  pOJAa,  BBIABICHHBIX B Pa3IUYHBIX
UH(GOPMAIIMOHHBIX HCTOUYHUKAX;

pa3palaThiBaTh IUIaH pEIICHUs MPOOJIEMBbI ¢ YYETOM aHaIN3a HMMEIOIIUXCS
MaTepHalbHBIX U HEMaTepHUaJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTUBHI B JEATEILHOCTh, OLIECHUBATH COOTBETCTBUE PE3YIHTATOB
LEJISIM, OLICHUBATh PUCKU MOCIEACTBUM JESTEIbHOCTH;

KOOPAMHUPOBATh M BBIMOJHATH pabOTy B  YCIOBHSX  PEabHOTO,
BUPTYaJIbHOTO U KOMOMHHPOBAHHOTO B3aMMOCHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIUICHUE IPU PELICHUHN )KU3HEHHBIX MPOOIIEM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliICTBUSA:

BJIa/IETh HaBBIKAMU Y4€OHO-UCCIIEI0BATENbCKON U MPOSKTHON JIEATEIbHOCTH,
HaBbIKAMHU  paspelieHuss npoOjeM, CHOCOOHOCThIO M TOTOBHOCTBIO K
CaMOCTOSATEIbHOMY TIOMCKY METOJIOB PEIEeHUs MMPAKTHUECKUX 3324, IPUMEHEHHUIO
Pa3IMYHBIX METOJIOB MTO3HAHUS;

UCIIONIb30BaTh pPAa3iHyYHble BUABl JEATEIBHOCTH MO TMOJXYYEHHIO HOBOTO
3HaHUS, €ro HWHTEpPIpEeTalnH, MPeoOPa30BaHUIO M TPHUMEHEHHUI0 B Y4YeOHBIX
CUTYaLUsX, B TOM YUCIIE MPH CO3JaHUM YUEOHBIX U COLMATbHBIX IPOEKTOB;

(dopmMHupoBaTh HAYYHBIN TUI MBIIUICHHS, BIaJeTh HAYYHOW TEPMUHOJIOTHEH,
KJIFOUEBBIMH MTOHITUSMHU M METOJaMH;

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

BBISIBIISITh TIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIOTE3y €€ peUIeHHs, HAaXOAWTb ApTyMEHThI AJS JJ0Ka3aTebCTBA
CBOMX YTBEPXKICHUH, 3a]1aBaTh MapaMeTPbl U KPUTEPUH PEILICHUS;

aHAJIM3UPOBaTh TMOJYYEHHBbIE B XOJ€ pELICHUS 3aJauyd pe3yJIbTaThl,
KPUTHYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLICHUBATh MPUOOPETEHHBIH OIBIT;

OCYIIECTBIISATh LIEJICHANPABICHHBI MOMCK MEPEeHOCca CPEACTB M CIOCOOOB
NEHUCTBUS B MPO(HECCHOHATBHYIO CPEIY;

yMETh TMEPEHOCUTh 3HAHWS B IMO3HABATEIbHYIO U MPAKTHUYECKYIO 00JacTH
KHU3HEIeATEIIbHOCTH;

yYMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTEH;

BBIIBUTATh HOBBIE HJEU, NpeiaraTh OPUTHHAIbHBIC MOIXOJbl U PEIICHUS,
CTaBUTh MPOOJIEMBI U 337a4H, JOMYCKAIOIINE aIbTePHATUBHBIC PEILICHUSI.

3) pabora ¢ nunopmanueii:

OpPUEHTHPOBATHCS B PA3IMYHBIX UCTOUHUKAX MHPOpMALUU (TeKCTe yueOHOTro
nocoOusi, HAy4YHO-TIOMYJSIPHOW JHTEpaTrype, OWOJIOTMYECKUX CIIOBApsAX W
CIPaBOYHHUKAX, KOMIBIOTEPHBIX 0a3zax AaHHbIX, B HTepHeTe), aHamM3upoBaTh



uH(OPMAITUIO PA3IMYHBIX BUIOB B (DOPM MPEACTABICHUS, KPUTUUECKH OIICHUBATH
e€ T0CTOBEPHOCTh U HEMPOTUBOPEUHNBOCTH;

dbopMyIUpPOBaTh 3aNPOCHl U MPUMEHSATH PA3IMYHBIE METOJNBI MPU MOUCKE U
oTOOpe Omosiorndeckor MHQpopMaIu, He0OXOAUMOMN JJIsI BBIMOJHEHUS YUEOHBIX
3ajay;

npuoOpeTaTh OIBIT KCHOJB30BaHUS WH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHIA, COBEPIIICHCTBOBAThH KYJbTYPY aKTUBHOTO HCIIOIh30BAHUS PA3TMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO ~ BbIOMpaTh  ONTUMaJbHYH0  (opMy  MNpeAcTaBICHUS
ouosiornyeckor uHGopMaIuu (CXeMbl, Tpa@uKu, TUarpaMmbl, TaOJIUIIbI, PUCYHKU
H ApyToe);

UCIONIb30BaTh HAYYHBIM A3BIK B KayecTBe CpeAcTBa mpu pabdoTe ¢
Ovonornyeckom HHPOpMALME: MPUMEHATh XUMHUYECKHe, (Qu3nyeckue u
MaTeMaTUYeCKhe 3HaKU W CUMBOJBI, (HOpMyJibl, aOOpeBUaTypy, HOMEHKIATYPY,
UCIIONb30BaTh M MPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJHMYECKHE  CPEICTBA
HaTJISTHOCTH;

BIAJCTh  HABBIKAMH  pAaclO3HABaHWS W 3amUTHl  WH)OpMmaIuwy,
uH(OPMAIMOHHOW 6€30MaCHOCTH JIMYHOCTH.

OgyaieHHe YHUBEPCAJIbLHBIMM KOMMYHUKATHBHBIMHM JeHCTBUSIMMU:

1) o61eHme:

OCYIIECTBIISATh KOMMYHHUKAITUHN BO BCeX c(pepax KU3HU, aKTUBHO YIaCTBOBATh
B JMAJIOTe€ WJIU JIUCKYCCHM IO CYUIECTBY OOCYXKJaeMOil TeMbl (YMEHUE 3a]aBaTh
BOIPOCHI, BBICKA3bIBATh CY>KJIEHUS OTHOCHUTEIIbHO BBITIOJIHEHUS TpearaeMoun
3a/1aud, YYUTHIBATh MHTEPECHl U COTJIACOBAHHOCThH MO3MUIMH JIPYTUX YYAaCTHUKOB
JMajiora Wi JUCKYCCHH);

pacro3HaBaTh HEBepOaJbHbIE CpEACTBAa OOLICHHS, MOHMMATh 3HAYCHHE
COIIMAJIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHMSI KOH(MIMKTHBIX CHUTYallUi,
YMETh CMATYaTh KOHPJIMKTHI U BECTH IEPETOBOPHI;

BIAJCTh PA3IUYHBIMUA CTIOCOOAMU OOIIECHUS M B3aUMOJCUCTBHS, NMMOHUMATh
HaMEPEHUS IPYTUX JIIOJICH, MPOSBIISATh YBAKUTEILHOE OTHOIICHUE K COOCCETHUKY
U B KOPPEKTHOM popme popMyIrpoBaTh CBOM BO3PAKECHHUS,;

Pa3BEPHYTO U JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHSI C HCIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMecTHasl 1eSITeIbHOCTD:

MOHUMATh M HCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBUIYTBHON
paboThI MPH PEIICHUH OUOJIOTHYECKOM MPOoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNIOBBIX (POPM B3aMMOECHCTBUS NPU PEIIeHUH YUeOHOM 3a/1auu;

BBIOMpPATh TEMATHUKy U METOJAbl COBMECTHBIX JACHCTBUH € Y4ETOM OOIIMX
MHTEPECOB M BO3MOXXHOCTEH KaXJI0Tr0 WieHa KOJIJICKTUBA;



IPUHAMATh LEIM  COBMECTHOW  JEATEIbHOCTH, OPraHU30BbIBATH U
KOOPJIWHUPOBATh ACUCTBUA MO €€ JOCTUKEHHIO: COCTaBJISITh IUIAH JICWCTBHM,
pacrpenenartb poid ¢ Y4E€TOM MHEHHl y4YaCTHHUKOB, OOCYXIaTh pe3yJbTaThl
COBMECTHOI pabOThI;

OLICHMBAaTh KAa4ye€CTBO CBOEr0 BKJAJAa M Ka)XXJOTO y4YaCTHHKAa KOMAHIbl B
001t pe3ynbTar no pazpaboTaHHBIM KPUTEPUSIM;

Ipe/uiaratb HOBBIE IIPOEKTHI, OLEHUBATH MWJAEH C TO3MLHWHM HOBH3HBI,
OPUTHHAIBHOCTH, IPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBJIATh TO3UTHUBHOE CTPATETUYECKOE I[IOBEICHUE B PA3JIMYHBIX
CUTYaIUSIX, POSIBISATH TBOPUECTBO U BOOOPaKEHHE, ObITh MHUIIMATUBHBIM.

OBj1aeHre YHMBEPCANbHBIMH PeryJsaTUBHBIMU AeHCTBUSIMM:

1) camoopranusanus:

UCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHUS [UJIS BBIABICHHUS NpoOOJIeM U HX
pelieHus B )KU3HEHHbBIX U YYEOHBIX CUTYaIUAX;

BbIOMpaTh HAa OCHOBE OHOJIOTMYECKUX 3HAHUI IIEJEeBbIE W CMBICIOBBIC
YCTaHOBKM B CBOMX JCHCTBMAX M IOCTYINKAaxX [0 OTHOLICHHIO K JKMBOM IPUPOJE,
CBOEMY 3/I0POBBIO U 3I0POBBIO OKPYKAIOIIUX;

CaMOCTOSITENIbHO OCYIIECTBIISITh MO3HABATENbHYIO JESATEIbHOCTD, BBISBIATH
npo0JeMbl, CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIE 3aJja4l B 00pa30BaTEIbHON
NEATEIBHOCTH U JKM3HEHHBIX CUTYaLUsIX;

CaMOCTOSITENIbHO  COCTaBJATh IUIAH pPEIIeHHs MpoOJeMbl C  yu&€ToM
UMEIOIINUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MIPEATIOYTEHUH;

JaBaTh OLIEHKY HOBBIM CHUTYalHIM;

pacuMpsITh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIIOYTCHHI;

JieNaTh OCO3HAHHBINA BBHIOOP, apTyMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pELICHHUE;

OIIEHUBATh IPUOOPETEHHBIN OIIBIT;

croco0CTBOBAaTh (HOPMUPOBAHUIO MU TPOSBICHUIO ILIMPOKON HPYIULIUU B
pasHbBIX O0JaCTAX 3HAHWM, MOCTOSHHO TOBBIIIATH CBOM 00pa3oBaTENbHBIA U
KYJBTYPHBIM YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CHUTYalHsIM, BHOCHUTb KOPPEKTHUBBI B JIESITEIBHOCTD,
OLICHUBAaTh COOTBETCTBUE PE3YJIHTATOB LETSM;

BJaJeTh HABBIKAMU  MO3HABAaTEIbHOM  peQuieKCMM  Kak  OCO3HAHMSA
COBEpIIAEMBIX JCHUCTBUM M MBICIUTEIBHBIX NPOLIECCOB, HMX PE3YyJbTATOB H
OCHOBaHMi, UCMOJIb30BaTh MPUEMBI pedIeKCUU IJI1 OLIEHKU CUTYyalluu, BbIOOpa
BEPHOIO PEILLICHHUS;

YMETh OIIEHMBAaTh PUCKH U CBOEBPEMEHHO IPUHUMATh PELICHUS IO HX
CHIKEHHIO;



OPUHUMATh MOTHBBI W apryMEHThl JPYTMX IpU aHaIU3€ pe3yJbTaToOB
NEATEIbHOCTH;

3) npuHsiTHe ce0s U APYrHUX:

IPUHUMATH ce0sl, TOHUMAsi CBOU HEJOCTATKU U JOCTOMHCTBA;

OPUHUMATh MOTHUBBI M apryMEHTbl JPYIMX IpU aHalu3e pPe3yJbTaToOB
NEeSATEIbHOCTH;

IpU3HaBaTh CBOE MPaBO U MPABO JPYI'UX HA OIINOKH;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH IPYTOro YEJIOBEKA.

INPEAMETHBIE PE3YJIBTATDBI

[IpenmeTHBIC pPE3yNbTaTBl OCBOCHHS COJEPKAHHMS Y4eOHOro mpeaMmeTa
«buonorusiy Ha yrayOn€HHOM ypOBHE OpPHUEHTHPOBAHBI Ha oOOecleueHUe
npopuapHOro  o0yueHus:  oOydaronuxcss — Owosoruv. OHM  BKJIIOYAIOT:
cnenuduyueckue g OMOJIOTMM HAayYHbIE 3HAHMS, YMEHHS M CLIOCOOBI IEUCTBHIM 1O
OCBOCHHIO, HHTEPIIPETAIIMU W MPEoOpPa30BaHUIO 3HAHUHN, BUABI JCSITEIBHOCTH TIO
MOJTYYCHUIO HOBBIX 3HAHUM W MX NMPUMEHEHUIO B PA3IMYHBIX YUEOHBIX, a TAKKE B
peaNbHbIX XU3HEHHBIX cuTyauusx. lIpeameTHbie pe3ynbTaTbl MPENCTABIEHBI IO
rojiaM U3y4eHusl.

[IpeameTHble pe3ynbTaThl OCBOCHUS yyeOHOro mnpeamera «buonorus» B 10
KJaacce TOIDKHBI OTPaXaTh:

c(hOpMUPOBAHHOCTh 3HAHMK O MECT€ W POJU OHOJOTUM B CHUCTEME
€CTECTBEHHBIX HAayK, B ()OPMHPOBAHHUU €CTECTBEHHO-HAy4YHOW KapTUHBI MHUpa, B
NO3HAHWM  3aKOHOB  MPUPOJBI M  pEIIEHWH MpoOJeM  palMOHAIBHOIO
IPUPOIOTIOIB30BAHUS, O BKJIQJI€ POCCUHCKHUX U 3apyOCKHBIX YUEHBIX B PA3BUTHE
OMOJIOTHH;

BIAJICHUE CHUCTEMOW OWOJIOTMYECKUX 3HAHWUW, KOTOpas BKIJIIOYAET:
OCHOBOIIOJIAralme OUOJOTHYECKUEe TEPMUHBI M TOHSTHS (PKU3HB, KIIETKA,
OpraHusM, MeTaboJu3M, TOMEOCTa3, CaMOpPEryJslus, CaMOBOCIPOU3BEICHUE,
HACJIEICTBEHHOCTh, M3MEHUYMBOCTh, POCT W Pa3BUTHUE), OMOJOTUYECKHE TEOPUU
(xnerounas teopus T. llIBanna, M. lllneitnena, P. BupxoBa, xpomocomHasi Teopust
HacnenctBeHHocTH T. Moprana), yuenuss (H. WM. BaBwioBa — o 1meHTpax
MHOTO00pa3usi U MPOUCXOXKIEHUS  KYJIbTYPHBIX  PAcCTEHUM),  3aKOHBI
(ennHOOOpa3usi MOTOMKOB MEPBOTO MOKOJEHHUS, PACIIEIJICHUS, YUCTOThI TaMeT,
HE3aBUCUMOTO HacienoBaHuss [. Mengens, TOMOJIIOTUYECKUX PSAIOB B
HAaCJICICTBEHHOU U3MEHUYMBOCTH H. n. Basuiona), MPUHLMIIBI
(KOMILJIEMEHTapHOCTH )

BJIAJICHUE OCHOBHBIMM METOJAMH HAyYHOTO IIO3HAHMS, HCIOJIb3YEMBIX B
OMOJIOTUYECKUX WCCIICIOBAHUSAX JKUBBIX OOBEKTOB (OIMUCAaHUE, W3MEpPEHUE,
HaAOJIOICHNE, SKCTICPUMEHT);



YMEHHE BBIACTATH CYLIECTBEHHBIC MPU3HAKU: BUPYCOB, KIETOK MPOKAPUOT U
JYKapuOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHu3MOB, B TOM YHCIE
OakTepuil, rpuOOB, PaCTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUS OPTraHOB M CUCTEM
OpPraHOB pacTEHUil, >XMBOTHBIX, YEJIOBEKa, IPOILIECCOB KHU3HEAEATEIHLHOCTH,
NPOTEKAIOIIMX B OPraHM3Max PAaCTEHMI, KUBOTHBIX U YeJOBEKa, OMOJIOTHYECKUX
IPOLIECCOB: OOMEHA BELIECTB (META0OIU3M), MPEBPAILCHUSI YHEPTHH, OPOKECHUS,
aBTOTPO(PHOTO U reTepoTPOPHOro TUIOB MUTAHUS, (OTOCUHTE3a U XEMOCHUHTE3A,
MHTO3a, Mei03a, raMeToreHes3a, SMOpHOreHes3a, MOCTAIMOPHOHAIBHOTO Pa3BUTHS,
pPa3sMHOXKEHMS,  WHAMBHIYaJbHOTO  pa3BUTHS ~ OpraHuzMa  (OHTOTeHE3a),
B3aMMOJICHCTBHS T€HOB, T€TEPO3KCa, HICKYCCTBEHHOTO 0TOOPA;

YMEHHE YCTaHABIMBATh B3aMMOCBSI3M MEXAYy OPraHOMJAMHU KIETKH M HUX
(GYHKIUSAMHU, CTPOCHHMEM KJIETOK pa3HbIX TKaHEH M UX QYHKIUSIMH, MEXIY
OpraHamMM M CHCTEMaMH OpPraHOB Yy pACTEHHi, >KMBOTHBIX M 4YEJIOBEKAa M UX
(GYHKIMAMH, MEXKIy CHCTEMaMH OpPraHOB W WX (DYHKIUSAMH, MEXAY STanamu
oOMeHa BEIIECTB, 3TallaMU KJIETOUYHOTO ITUKJIA U KU3HEHHBIX [IUKJIOB OPTaHU3MOB,
dTamaMu >MOPUOHAILHOTO Pa3BUTHSA, TEHOTHIIOM M (DEHOTHNOM, (EHOTUIIOM U
dbakTopamu cpenibl OOUTaHUS;

YMEHUE BBISBISATh OTIIMYUTEIbHBIE MPU3HAKH KHUBBIX CHCTEM, B TOM YHCIIE
pacTeHuil, ")KUBOTHBIX U YEJIOBEKa,

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIIME AapTyMEHTbI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JJISl IOKA3aTeIbCTBA POJCTBA OPraHU3MOB Pa3HbBIX
CHUCTEMaTHUECKUX TPYIIIT;

yMEHHUE pemaTtbh OMOJOTHYECKUe 3aa4H, BBISBISATH IPUUNHHO-CIICACTBEHHBIE
CBSI3U MEX[Y HCCIIEyEeMbIMU OMOJIOTHYECKUMHU MPOIIECCaMU U SABICHUSIMH, J€JaTh
BBIBOJIbI U TPOTHO3bI HA OCHOBAHHH IOJIYYEHHBIX PE3yJIbTaTOB;

yYMEHHE BBIMOJIHATH J1a0OpaTOpHBIE M MpaKTUYECKHEe pPadOThI, COOIIOIAThH
IpaBuJia Mpy padboTe ¢ yueOHBIM U JTabOpaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIIBUTATh THIOTE3bl, MPOBEPATH UX OSKCIEPUMEHTAIbHBIMU
cpenctBaMu, (GOpMyIHpysl Iellb HCCIENOBaHUS, aHAIU3HPOBATh IOJYyUYEHHBIC
pe3yJIbTaThl U A€NIaTh BBIBOJBL;

yMEHHE y4acTBOBaTh B Yy4eOHO-HCCIEIOBATENbCKONW paboTe Mo OHOJIOTHH,
SKOJIOTUM M MEIHIIMHE, MPOBOJMMON Ha 0a3ze MIKOJbHBIX HAayYHBIX OOILECTB, U
nyONWYHO  TPEACTaBIATh  IMOJYyYEHHBbIE  pe3yJbTaThl Ha  yUYEHHUYECKUX

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

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



YMEHHE OCYIIECTBISATh OCO3HAaHHBIM BBIOOp Oyaymied mpodeccrnoHalIbHOMI
NESATETLHOCTH B 00JAaCTH OMOJIOTHUH, MEIUITMHBI, OMOTEXHOJOTHUH, BETEPUHAPHH,
CEBCKOTO XO3SIMCTBA, MUINEBONW MPOMBIIINICHHOCTH, YIIIYOJISTh MTO3HABATEIIBHBIN
WHTEPEC, HAIIPABJIECHHBIM Ha OCO3HAHHBIM BHIOOP COOTBETCTBYIOIIEH Ipodeccuu u
MPOJOJDKEHHE OMOJIOTUYECKOro 00pa3oBaHUs B OpPraHM3alUsAX CPEIHEro
PO eCCHOHATEHOTO U BHICIIETO 0Opa30BaHMUS.

[IpeameTHBIC pe3ynbTaThl OCBOCHMS ydeOHOTO mpeamera «buomorus» B 11
KJlacce JOJKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHMM O MECTe€ U POJU OHOJOTUHM B CHUCTEME
€CTECTBEHHBIX HayK, B (DOPMUPOBAHMH COBPEMEHHOM €CTECTBEHHO-HAYy4YHOU
KapTUHBI MHpA, B TO3HAHWHM 3aKOHOB TPHUPOJLI U PEHICHUU SKOJOTHYECKHUX
npoOjieM 4YeloBEeYeCTBa, a TaKXKe B PEIICHUH BOIPOCOB PaIMOHAIBHOTO
IPUPOAOTIOIL30BaHUS, U B (DOPMUPOBAHUM IIEHHOCTHOIO OTHOIICHUS K MPUPOJE,
00I1IeCTBY, YEJIOBEKY, O BKJIaJle POCCUUCKUX M 3apyOEKHBIX YyUEHBIX-OMOJIOTOB B
pa3BUTHE OUOJIOTHHY;

yMEHUE BIIAJIETh CUCTEMOW OMOJIOTMYECKMX 3HAHWMA, KOTOpas BKIIIOYAET
ompezeNeHusT W TMOHHUMAaHHE CYIIHOCTH OCHOBOMOJAralmmux OHOJOTHYECKUX
TEPMUHOB M TOHSATHUH (B, dKOocuUcTeMa, Ouocdepa), OHMOIOrHYECKHE TEOPUH
(aBomronionHas teopust Y. JlapBuHa, CUHTETUYECKAs] TEOPUS IBOJIIOIUU), YUECHUS
(A. H. CeBepuoBa — 0 nyTsx 1 HanpasieHUsx 3Boitounu, B.M. BepHaackoro — o
ounocdepe), 3akonbl (reHeTHdeckoro paBHoBecusi J[x. Xapmu m B. BaitnOepra,
3apoasimeBoro cxoiactsa K. M. bopa), mpaBuna (mMunumyma FO. JluOuxa,
HKOJIOTMYECKON THpaMUJIbl DHEPTHH), TUmnore3bl (rumoreza «vupa PHK» V.
['unbepra);

yMEHHUE  BJQJ€Th  OCHOBHBIMHM  METOJaMH  HAyYHOTO  TO3HAHUA,
WCITOJIb3yEeMBbIMH B OMOJIOTHYECKUX UCCIIEIOBAHUSIX KUBBIX OOBEKTOB U SKOCUCTEM
(omucanue, u3MepeHue, HaOII0JIEHHE, SKCIIEPUMEHT), CIOcO0aMU BBISBICHUS U
OIICHKH aHTPOTIOT€HHBIX U3MEHEHHI B PUPOJIE;

YMEHUE BBIJCIATh CYIIECTBEHHBIC TMPU3HAKU: BHJIOB, OHWOTCOIICHO30B,
PKOCUCTEM H Oumochepbl, CTaOMIM3UPYIONMIETO, ABUXKYIIETO W Pa3phIBAIOIICTO
€CTECTBEHHOTO otOopa, aJJIOTIaTPUYECKOTO U CUMIIATPUYECKOTO
BUJI000pa30BaHuUsl, BAUSHUS ABMKYIIUX CUJI SBOJIOLUUA HA TeHOMOH/I MOMYJISALUH,
MPUCIOCOOJICHHOCTH OPTaHU3MOB K Cpelie OOMTaHUs, YepelOBaHUsl HAMpaBIICHUN
IBOJIIOLIUU, KPYTOBOPOTA BEIIECTB U MOTOKA YHEPTUH B IKOCUCTEMAX;

YMEHHE YCTaHABJIMBATH B3aUMOCBSI3M MEXAY MPOILECCAaMH SBOJIOHH,
JBIDKYIIMMHM CHJIaMUA aHTPOTIOT€He3a, KOMIIOHEHTAMHU PAa3JIMYHbIX KOCUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YyMEHUE  BBISIBISATH  OTJIMUMUTEIbHbIE  MPU3HAKKM  JKUBBIX  CHUCTEM,
MPUCTIOCOOJICHHOCTh BHJIOB K Cpele OOWTaHWs, aOMOTHYECKUX U OMOTHYECKHX



KOMIIOHEHTOB  JKOCHCTEM, B3aUMOCBSI3ed  OpraHM3MOB B  COOOIIECTBax,
AHTPOITOTEHHBIX U3MEHEHUN B SKOCUCTEMAX CBOECH MECTHOCTH;

YMEHHE UCIOJIb30BaTh COOTBETCTBYIOIIME APTYMEHTHI, OMOJIOTHYECKYIO
TEPMHHOJIOTHIO U CUMBOJIMKY JJISl IOKA3aTeIbCTBA POJCTBA OPTaHU3MOB Pa3HBIX
CUCTEeMAaTHUYECKUX TPYTII, B3aHMOCBSI3H OPTaHU3MOB M CPEIbI OOMTaHMs, €IMHCTBA
YEJIOBEUECKNX pac, HEOOXOMMMOCTH COXPaHEHUs MHOrooOpasvs BHUIOB W
HKOCUCTEM KaK YCIIOBHUS COCYIIECTBOBAHMSI MPUPOJIBI M UETIOBEYECTRA,;

yMEHHE peniaTh ONOJIOTHYECKUE 3a/1a4H, BBISABIATH IPUYUHHO-CIICICTBCHHBIC
CBSI3M MEXKIy UCCIIETyEeMBbIMUA OMOJIOTHYECKIMH MPOIIECCAMU U SIBJICHUSIMHU, JIE1aTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH ITOJIYYCHHBIX PE3yJIbTaTOB;

YMEHHUE BBITMOJHATh JIA0OpATOpHBIC W MpaKkTUYecKue paboThl, COOII0IATH
npaBuiia mpu paboTe ¢ yueOHBIM U J1a00OpaTOPHBIM 000PYA0BAHUEM;

YMEHHE BBIIBUTaTh THIIOTE3bI, TPOBEPSITh MX OSKCIEPUMEHTAIBHBIMU
cpenctBaMu, (GOpMYJIHPYS IeNlb HCCICNOBAaHUS, aHAIM3HPOBATH IOJyUYEHHBIC
pE3yIbTaThl U ICNIaTh BHIBOBL;

YMEHUE Y4YacTBOBAaTh B y4eOHO-MCCIIENOBATEILCKON PabOTe MO OMOJIOTHH,
DKOJIOTUU W MEIUIIMHE, MPOBOJAMMON Ha 0a3e IIKOJBHBIX HAYYHBIX OOIIECTB, W
nyOJIMYHO  TPENCTABIATh  TOJYYEHHBIE  PE3yNbTaThl HAa  YUYEHUYECKHX
KOH(EPEHITUSAX;

yMEHHUE OIEHWBATh TUMOTE3bI M TEOPUH O MIPOUCXOXKICHUH KU3HU, YEJIOBEKa
¥ YEIIOBEYECKUX pac, O MPUUYMHAX, MOCIEACTBUSIX U CHOCO0aX MPEeAOTBpAIICHUS
ri100aabHbIX U3MEHEHUH B Ouocdepe;

YMEHHE OCYIIECTBISATh OCO3HAHHBIM BBIOOp Oymymiel mnpodeccrnoHanbHOMI
JESITEIIbHOCTH B 00J71aCTH OHMOJIOTHH, DKOJIOTUH, TPUPOIOTIONH30BAHUS, MEUIIUHEI,
OMOTEXHOJIOTHH, TICUXOJIOTHH, BETEPUHAPHH, CEILCKOTO XO35AWCTBA, MHUIEBON
MPOMBITIUICHHOCTH, YIJIyOJISITh TIO3HABATENbHBI WHTEPEC, HAMpaBJICHHBIN Ha
OCO3HAHHBIM  BBIOOP  COOTBETCTBYIONIEH  TpodecCMu W TPOJODKCHUE
OHMOIOTHYECKOTO 00pa30BaHWsl B OpraHHM3AIUSAX CPEIHET0o Mpo(ecCHOHATBHOTO U
BBICIIIETO 00Opa30BaHUAI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
Kosau4vecTBo 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/t Kontponbnbsie IlpakTHyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypesI
1 buonorus kak Hayka
2 JKuBbIe cUCTEMBI U UX U3yUYEHHE
3 buonorus knerku 0.5
4 XuMuYecKasi OpraHu3arus KIeTKu 10
5 Crpoenne U GyHKUIUHU KIETKU 8 2
6 OOMeH BelIeCcTB U NMpeBpalleHUue SHEPTUU B 9 { |
KJIETKE
7 Hacnencreennas uadopmarus u 9 0.5
peanu3zanus e€ B KIETKe
JKU3HEeHHEIN IUKIT KIETKA 6 1
9 Crtpoenue U GyHKIUU OPraHU3MOB 17 1.5
10 Pa3mHOXkeHME U pa3BUTHE OPTaHU3MOB 8 1 1.5
1 ['eneTnka — HayKa O HaCIEJICTBEHHOCTH U ) 0.5
M3MEHYUBOCTH OPraHU3MOB
12 3aKOHOMEPHOCTH HACIEACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHYUBOCTH 6 1
14 ['eneTtuka yenoseka 3 1 0.5
15 Cenexkuusi OpraHu3MOB 4 1
16 buorexHonorus U CHHTETHYECKAsE OMOTIOTHUS 4
17 Pe3epBHOE Bpems 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13




11 KJIACC

Kosau4vecTBo 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/mn Konrpoabnsie  I[IpakTuueckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
| 3apokJeHUE U Pa3BUTHE IBOJTIOLHMOHHBIX 4
Mpe/ICTaBIeHU B OMOJIOTUN
MukposBomntonus U €€ pe3yabTaThl 14 2
Makpo3BoTIOLIHS U €€ Pe3yIbTaThl 6 1
[IpoucxoxaeHue U pa3BUTUE KU3HU Ha
4 15 1.5
3emuie
5 [IpoucxoxaeHue yeaoBeKa — aHTPOIIOTreHES 10 1 1
DKOJIOTUSl — HayKa O B3aUMOOTHOILIEHUSAX
6 OpPraHu3MOB M HAJOPTaHU3MEHHBIX CUCTEM 3 0.5
C OKpY>Karolleu cpenou
OpranusMel 1 cpeia 0OOuTaHus 1.5
DKoJ0rus BUAOB U NOIMYJISIIUNA 0.5
DKOJI0THUs COOOIIECTB. DKOIOTHUECKHE
9 H 12 1 0.5
CUCTEMBI
10 Bbuocdepa — rimobanpHas sxocucTemMa
11 UYenoBek u OKpysKarolas cpenia
12 PesepBHOE Bpemst
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 7.5




IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoandyecTBo yacosB

KonTtpoJuabHsbie

Bcero
padoThI

IIpakTH4eckue
padoThI

JlaTa
HU3yUeHust

JJIeKTPOHHBbIE
undgposbie
o0pa3oBaTejibHbIEC

pecypcbl

buonorus xak Hayka (1 gac). buonorus kax
KOMIUICKCHAs! HayKa U KaK 4acTh
COBPEMEHHOT0 00IIeCTBa

JKuBsbie cucTeMbl U UX u3ydeHue (2 gaca).
JKuBbIE CHCTEMBI U KX CBOMCTBA

ypOBHeBa}I opraHusanus )XKUBbIX CUCTCM

buonorus knetku (2 waca). Ucropus
OTKPBITUS U U3yueHUs KieTku. Kinetounas
Teopust

MeTo1bl MOJIEKYJISIPHOM U KJIIETOYHOH
ounomoruu. [IpakTrueckas padota
«M3yvyeHne MeToI0B KJIETOYHON OMOJIOTHH
(xpomatorpadus, snexTpodopes,
muddepeHranbHOe HeHTPU(yTupoBaHHe,
[TLIP)»

0.5

XUMHUECKasi OpraHU3aIus KICTKH
(10 gacoB). XuMHUUYECKHI COCTaB KJIETKH

MI/IHepaJ'IBHBIe BCIICCTBA KIICTKHU, UX
Ouosornueckas pojib

OpraHu4eckue BEIIeCcTBa KICTKH — OCJIKH.
Jlaboparopnas pabota «O0HapykeHHe

0.5




OEJIKOB C ITOMOILBI0 KAUYECTBEHHBIX
peaKkuuii»

CoiicTBa, KnaccupuKanys v GyHKIUNA

? OenKoB
10 Opranuyeckue BelecTBa KJIeTKH —
YTJIEBOJIbI
1 Oprannyeckue BEeIECTBA KIETKU —
JIUTIUIBI
Hyxneunossie kucnotsl. JJHK u PHK.
12 JlaGopatopnas pabota «lccnenoBanue 0.5
HYKJIEMHOBBIX KUCJIOT, BbIIEJIEHHBIX U3
KJIETOK Pa3JIMYHbIX OPraHU3MOB)
13 Crpoenue u pyakuuu ATO. Jlpyrue
nykieosuarpudocdars (HTD)
14 Cexsenuponanue JIHK. MeTtonabl
T€HOMUKH, TPAHCKPUIITOMHUKH, IPOTEOMUKHU
15 MeToabl CTpYKTYypHOI OHOJIOTUU
16 Crtpoenue u GyHKIUU KICTKH (8 4acoB).
Tunsl knetok. [IpokapuoTuueckas KieTka
CrpoeHne 3yKapuOTHUYECKOM KIIETKH.
17 [TpakTrueckas padota «M3ydeHne CBOMCTB 0.5
KJICTOYHOU MeMOpaHbI»
18 IloBepXHOCTHBIN anmnapar KIeTKU
OpHoMeMOpaHHbIE OPTraHOU bl KIETKH.
19 [TpakTrueckas padota «M3yueHnue 0.5
JIBUKEHUS [IUTOIUIA3Mbl B PACTUTEIBHBIX
KJIETKaxX»
20 [TonmyaBTOHOMHBIE OPTaHOUABI KIETKH: 0.5




MUTOXOHJIPHUH, MacTu el JlabopaTopHas
pabota «VccnenoBanue miazMonnsa u
JEIIa3MOJIN3a B PACTUTEIBHBIX KIIETKaX»

21

HememOpaHHbIe OpraHOU/IbI KIETKH

22

Crtpoenue u ¢pynkuuu sapa. KonrpoiasHas
pabora 1o Teme: « XuMHU4YecKas
opranuzanus kinetku. CTpoeHue u
(GYHKIMU KISTKI».

23

CpaBHHTENBbHAS XapaKTEPUCTUKA KIETOK
sykapuort. JlabopaTopHas pabora
«M3y4eHne cTpoeHHs KIIETOK Pa3InIHbIX
OpPTaHU3MOBY

0.5

24

OOMeH BelIeCcTB U IPEBpaICHHE YHEPTUU B
kieTke (9 4acoB). ACCUMMIIALIHS 1
JTMCCUMMIISAIIUSL — JIBE CTOPOHBI
Meradoimm3Ma. Tunel oOMeHa BEIIECTB.
JlabopartopHnast pabora «M3yuenue
KaTaJTUTHYECKON aKTUBHOCTU (DEPMEHTOB
(Ha mpuMepe aMuIIa3bl WIK KaTauasbl)»

25

DepMEHTATUBHBINA XapaKTep peaKIuil
KJIETOYHOTO MeTabonm3ma. JlabopaTopHas
pabota «M3ydyeHue pepMEeHTaTUBHOTO
pacuienyieHus epoKCuIa BOJ0poIa B
PACTUTCIILHBIX U JKUBOTHBIX KJICTKAX»

0.5

26

benku-akTHBAaTOPHI U OENKU-UHTHOUTOPHI

27

ABTOTpO(HBIH THIT 0OMEHa BELIECTB

28

dotocunTe’

29

XemocunTes. JJaboparopnas pabota

—_— | | [

0.5




«CpaBHeHHe npoleccoB (poTocuHTE3a U
XEMOCHHTE3a»

AHa’poOHBIe OpraHu3Mbl. Bl OposkeHHUS.

30 Jlaboparopnas pabota «CpaBHEeHUE
MIPOLIECCOB OPOKEHUS U TBIXaHUS

31 AspoOHBIE OpraHU3MBI. DTaIlbl
SHEPTEeTUYECKOr0 OOMEeHa
DHeprus MeMOpPaHHOTO IrpalueHTa

32 npotoHoB. CuHTe3 AT®: pabota
npoToHHON AT®-cuHTa3bI
Hacnencreennas nadopmarus u

33 peanuzanus ee B kieTke (9 wacos). Peakiuun
MaTPUYHOTO CUHTE3a

34 Tpanckpunuus — matpudsbiii cuaTe3 PHK

35 Tpaucnanus u e€ sranbl

36 KoaupoBanue amuHOKHCIO0T. PoIb
pubocom B OmocuHTe3e Oenka

37 Opranu3zaiys reHoMa y mpokapuor u
SYKapuoT

18 MonekysipHbIe MEXaHU3MBbI SKCIIPECCHH
T€HOB y 9yKapHOT
Bupycel — BHEKIETOUHBIE ()OPMBI KUZHH U

39 obnuratHele napazutel. [IpakTudeckas 0.5
pabota «Co3ianue MoJIeNId BUpyca»

40 Bupycuble 3a060seBaHus YyeloBeKa,
YKUBOTHBIX, PACTCHHI

41 HanorexHomornu B OMOJIOrUY U MEIULINHE

42 JKu3HEHHBIN UK KJIETKH (6 4acoB).




JKu3HeHHBIA UK KIETKU

43 Marpuunsiii cuates JJHK
Xpomocomsl. JTaboparopHas pabota

44 «3yueHne XxpoMOCOM Ha TOTOBBIX 0.5
MUKpOTpenaparax»

45 JleneHnne KIeTKu — MUTO3
Tune! knetok. KapuoknHes 1 HIUTOKUHES.

46 Jlabopartopnas padota «HaGmronenue 0.5
MHUTO32 B KJIE€TKaX KOHYHMKa KOPEIIKa JIyKa
(Ha roTOBBIX MUKpOIIpEnapaTax)»

47 Perynsiuus »KU3HEHHOTO LIMKJIA KIIETOK

43 Crpoenne U GyHKIUU OPraHU3MOB
(17 gacoB). Opranusm Kak eJHOE L1eJI0e

49 Txanu pacrenuii. JlabopaTopHas padora 0.5
«M3ydyeHue TkaHel paCTCHUIN )
TkaHU )KUBOTHBIX U Y€JIOBEKA.

50 Jlaboparopnast pabora «3yuenue TkaHei 0.5
AKUBOTHBIX)»
Opransbl. Cucremsl opraHos. JlaboparopHas

51 pabota «M3y4yeHue opraHoB I[BETKOBOTO 0.5
pacTeHus»

52 Omnopa Tena opraHu3mMoB

53 JIBm>KeHHE OpraHu3MOB

54 IInuranue opranu3MoB

55 [TuTaHue MO3BOHOYHBIX KUBOTHBIX.
[TumeBapuTenbHas cucTeMa 4eaoBeKa

56 JIpIxaHue opraHu3MoB




Z[BIX&HI/IG IIO3BOHOYHbIX ) XUBOTHBIX U

57
YeJI0BeKa
58 TpaHcnopT BELIECTB y OPraHU3MOB
59 KpoBeHocHas cucrema 03BOHOYHBIX
KMBOTHBIX U Y€JIOBEKa
60 Boiaenenue y opraHu3smMoB
61 3anuTa y OpraHu3MoB
62 NMMyHHas cucTema 4eaoBeKa
63 PaznpaxumMocTs U peryssiuus y
OpPraHU3MOB
64 I'ymopanbHas perynsnust 1 9HI0KpUHHAs
crcTeMa JKUBOTHBIX U YeJloBeKa
PazMHOXeHHE U pa3BUTHE OPraHU3MOB
65 (8 wacoB). @opMBbI Pa3MHOKEHUS
OpPraHu3MOB
66 [TonoBoe pazmMHOKEHUE
67 Metlios
I'ametorenes. O6pa3oBaHue U pa3BUTHE
68 MOJIOBBIX KJeToK. JlabopaTopHas pabota 0.5
«M3ydyeHune cTpoeHus MOJIOBBIX KIETOK Ha '
TOTOBBIX MHKpOIpErapaTax»»
69 WNuauBuyanbHOE pa3BUTHE OPIraHU3MOB —
OHTOTEHE3
3akJiajika OpraHoB U TKaHEH U3
70 3apOJbIIIEBbIX JIUCTKOB. KOHTpoIbHAs
pabora o Teme: «Pa3zMHOXeHUE U
pa3sBUTHE OPraHU3MOBY.
71 Pocr u pasBuTHE KUBOTHBIX. 0.5




Jlaboparopnas pabota «BrisiBienHue
MPU3HAKOB CXOJCTBA 3aPOIbIIIICH
MO3BOHOYHBIX KHMBOTHBIX)

72

Pa3sMHOkEHUE U pa3BUTHE PACTCHUM.
Jlaboparopnas pabota «CTpoeHHE OpraHOB
Pa3sMHOXEHHUS BBICUINX PACTCHUN

0.5

73

['eHeTHKa- HAyKa O HACJICACTBEHHOCTH U
W3MEHUYUBOCTH OPTraHU3MOB (2 Jaca).
I/ICTOpI/IH CTAHOBJICHUSA U PA3BUTUA
TCHETUKH KaK HayKd

74

OCHOBHBIE TIOHSITHS U CHMBOJIBI T€HETHUKH.
Jlaboparopnast pabota «JIpo3odura kak
OOBEKT TEHETUYECKUX HCCIICIOBAHUID)

0.5

75

3aKOHOMEPHOCTH HACIIEACTBEHHOCTH
(10 gacoB). 3aKOHOMEPHOCTH
HacJIeJOBaHMs TPHU3HAKOB.
MoHoruOpuaHOE CKpEIUBaHHE.
[IpakTuyeckas padora "U3ydenue
pe3yJIbTaTOB MOHOTHOPHIHOTO
CKpeUIMBaHus y Apo30Quinr"

0.5

76

[{uTonmornyeckue 0CHOBBI MOHOTHOPUIHOTO
CKpEILLIMBaHUS

77

AHanuzupyrolee ckpenmpanue. Hemomunoe
JOMUHHUPOBaHHE

78

JIMrubpuHoe CKpelBaHme.
[IpakTuyeckas padora «3yuenue
Pe3yIbTaTOB TUTUOPUIHOTO CKPEIIMBAHUS
y Apo30(HITBI)

0.5




LII/ITOJIOFI/I‘-IGCKI/IC OCHOBBI I[I/IFPIGPI/II[HOI‘O

79 1
CKpEIIMBAHUS

80 CueneHHoe HacleA0BaHNE IPU3HAKOB 1

81 XpOMOCOMHasl TEOpUSI HACTEICTBEHHOCTH 1

82 ['eneruka nmomna 1

83 I'enoTHn Kak LIEJIOCTHASA CUCTEMA 1

24 I'eneTn4eCcKui KOHTPOJIb PA3BUTHUSA 1
pacTeHui, )KUBOTHBIX U YETIOBEKA
3aKOHOMEPHOCTH U3MEHYHBOCTH (6 9acoB).

85 N3MeHunBOCTh NpU3HAKOB. Buabl 1
U3MEHYUBOCTH

86 MoaudukanmoHHas ”3MEHYUBOCTh 1
BapuauvoHHBIN psii U BApUaLlMOHHAs
kpuBas. JlabopaTopHas pabora

g7 «HMccnenoBanue 3aKOHOMEPHOCTEN ) 0.5
MOIU(PUKAITMOHHON U3MEHUHUBOCTH. '
[TocTpoeHne BapHaliOHHOTO psija U
BapHallMOHHOW KPUBOM»

28 ['eHoTUNIMUECKAst U3MEHUYUBOCTb. )

KoMOuHaTuBHasI H3MEHYUBOCTH
MyTanuroHHast U3MEHYUBOCTb.

29 [IpakTuyeckas padora «MyTtanun y ) 0.5
Tpo30(uITeI (Ha TOTOBBIX '
MHUKpOIIpernapaTax)»

90 3aKOHOMEPHOCTH MYTAIlMOHHOTO IIpoIiecca. 1
DOnureHeTHKa 1 STUTeHOMHIKA

o1 I'enetuka yenoBeka (3 yaca). ['eneTuka 1 0.5

yenoBeka. [Ipaktudeckas pabora




«CocTaBieHUe U aHAIU3 POJLOCIOBHOI

92

MeToapl MEIUIIMHCKON T€HETUKH

93

3HaueHuE MGHHHHHCKOﬁ T'€HCTUKU B
MPEeIOTBPALICHUH U JICUEHUU T€HETUYECKIX
3aboneBanuii yenoBeka. KoHTpoapHas
pabota no Teme: «3aKOHOMEPHOCTH
HACJIEICTBEHHOCTH U U3MEHYMBOCTHU
OpraHU3MOB).

94

Cenekiust opranu3MoB (4 gaca). OCHOBHBIE
MoHATHUSA cenekuun. JlabopaTopHas padora
«/3yueHne cCOpTOB KyJIbTYPHBIX PACTCHHI
Y TIOPOJT AOMAITHUX KUBOTHBIX»

0.5

95

MeToapl CEeNeKIMOHHOM pabOTHI.
Jlaboparopnast pabota «3yuenne MeToa0B
CEJIEKIIUU PACTCHUIN

0.5

96

JIOCTHIKEHMSI CEJIEKIIUU PACTCHUMN U
*KUBOTHBIX. [IpakTHueckas pabora
«ITpuBHBKa pacTeHuUiD»

97

CoxpaHeHue, N3y4eHHE U UCII0JIb30BaHUE
TEHETUYECKUX PECYPCOB

98

BbuorexHonorus u cHHTETHYECKAs
ouomorus (4 gaca+ peseps- 1).
buorexHonorus xak Hayka M oTpacib
npousBojacTBa. [IpakTuueckas pabora
«M3yuyenne 00beKTOB OMOTEXHOIOTUI

0.5

99

OCHOBHBIE HaNlPaBJICHUS] CHHTETUYECKOU
ononoruu

100

XpOMOCOMHaSI U TCHHAs MHXXCHCPUA




101 Menuiuackue OMOTEXHOIOTUA

102 Pesepsubiii ypok. [loBTOopenue,

000011IeHNEe, CHCTEMATH3AINS 3HAHUHI

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

102

13.5




11 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acoB

KonTposbHbIe

Bcero
padoThI

IIpakTnyeckue
padoThI

JlaTa
H3yUeHust

JJIeKTPOHHBbIE
undgposbie
o0pa3oBaTe/ibHbIE

pecypchl

3apoxIeHUE U Pa3BUTHE IBOITIOIIMOHHBIX
MpeCTaBICHUI B Onosioruun (4 Jaca).
OomtonmonHas teopus Y. Jlapsuna

JBroKyIre CUIbl 3BOJIFOIUH BUIOB 110 Y.
HapBuny

bopnr0a 3a cyniecTBoBaHUE, €CTECTBEHHbIN
¥ UCKYCCTBEHHBIIH 0TOOD

DopMUPOBAHHE CUHTETHUECKON TEOPUU
3BOJIIOIINHN

MWUKPOIBOIIONHS U €€ PE3yTbTAThI
(14 gacoB). DTarbl HBOFOIIMOHHOTO
npoIiecca: MEKPO3BOIONNS U
MaKpPOIBOJFOIHS

[Tonynsiiust — sneMeHTapHast €IMHUALIA
SBOJIIOLIUU

3aKOH reHeTUYEeCKOro paBHOBeCHs JIxK.
Xapnu, B. BaiinGepra. Jlaboparopnas
pabota «BbIsiBIeHHE U3MEHUUBOCTHU Y
0co0eil OTHOTO BUIa»

0.5

OnemeHTapHbIe (PaKTOPHI IBOJTIOLUN

Dddekt ocHoBarens. Ihdext
OyTBUIOYHOTO TOPJIBIIIKA




10

Murpauuu. M30040uu nomyJisinuin:
reorpaduyeckasi, OnoJIornyecKas

11

EctecTBenHbIit 0TOOp — HaNpaBISIOMINN
(axTOp IBOIIOLUN

12

[TomoBoit oT6Op

13

[IpucnocobaeHHOCTH OPTaHU3MOB KaK
pe3ysIbTaT MUKPOSBOJIFOLVH.
JlaGopaTtopHnas pabota «3yuenue
apoMopdh030B U UINOATANITAINNA Y
pacTeHuil U KUBOTHBIX)»

0.5

14

[Tpumeps! npUCTIOCOOICHUH Y OPraHU3MOB:

Mophonoruueckue, GU3N0IOTUIECKHUE,
OMOXMMHUYECKHE, TOBEICHYCCKHE.
JlabGopaTtopHas pabora «IIpucnocobneHus
OpPTraHU3MOB M UX OTHOCHUTEIIbHAS
1E€JIECO00PA3HOCTHY

0.5

15

Bun, ero kpurepuu u CTpyKTypa.
JlabGopaTtopHnas pabora «CpaBHEHHE BUIOB
10 MOP(OJOTHIECKOMY KPUTEPHIO»

0.5

16

CrpykTypa Buia

17

Bumoobpa3oBaHue kak pe3yynbTaT
MHUKPOIBOJTOIIH

18

CBs3b MHKPO3BOJIIOIWHA U SITUACMHUOJIOTUA

19

Makpo3BOJIIOIHS U €€ Pe3yIIbTaThl

(6 gvacoB). Makpo3BOIIOIIHS.
ITaneoHTONOrNYECKHE MCTOAbI U3YUYCHU
3BOJIIOIINN

20

buoreorpaduyeckue MeToabl U3y4EeHUS




OBOJOIHHA

OMOPHOIOTHYECKHE U CPABHUTEIBHO-

21 MOP(OJIOTHUECKUE METO bl U3YUEHUS
9BOJIIOLINH
MounekyasipHO-TeHETHUECKHE,

22 OMOXMMHUYECKHE U MaTeMaTHYeCKue
METO/IbI U3YUYEHHS IBOJIIOLUU

23 OO61re 3aKOHOMEPHOCTH IBOJTIOIIHH
AnanTtuBHas paguanus. HepaBHoMepHOCTD

24 TEeMIOB 3BOIOIMH. KoHTpOIbHAS paboTra
1o TeMe: «Makpo- 1 MUKPOIBOJIFOLIUOHHBIE
IIPOLIECCHI».

[IpoucxoxaeHue u pa3BUTHE KU3HU Ha

25 3emite (15 yacoB). Hayunble runoresbl
IIPOUCXOXKIECHUS KU3HU Ha 3emiie

26 JloHay4HbIe IPEACTABICHUS O 3apOXKICHUU
KU3HU

7 OcHOBHBIE 3TaIbl HEOPraHUYECKON
9BOJIIOLINH

28 ['unoresbl 3apoXkKAEHUS KUZHU
Hctopus 3emin 1 METOBI €€ N3yUYEHUS.

29 JlabGopaTtopHnas pabora «3yuenue u 0.5
OIKMCaHNE UCKOMAeMbIX OCTaTKOB JIPEBHUX
OpPTaHU3MOB»

30 HauanbHble 3Tarsl OpraHn4eckoin
IBOJTIOIINH

31 OBONIOLUSA DYKAPUOT

32 OCHOBHBIE dTaIlbI PBOJIIOIIAH 0.5




pactutensHOro Mupa. [IpakTuyeckas
paborta «M3yuenne ocoOeHHOCTEH
CTPOCHUS PACTCHHUU PAa3HBIX OTACIOBY»

OCHOBHBIC ITaITbI 3BOJJIFOIIMH )KXKUBOTHOI'O

33
Mupa
OBoJrOLMS KUBOTHBIX. [IpakTHueckas

34 paborta «M3yuenne ocoOeHHOCTEH 0.5
CTPOCHUS IMO3BOHOYHBIX JKUBOTHBIX)

35 Pa3BuTue )u3HM Ha 3eMiie 1o 3paM U
nepuoaam

36 MaccoBrie BBIMUPAHUA — SKOJIOT'MYCCKHUC
KPU3HCHI MIPOILIIOTO

37 CoBpEeMEHHBIN 3KOJIOTUYECKUH KPU3UC, €TO
0COOCHHOCTH

18 CoBpeMeHHast cucTeMa OpraHu4eckoro
IPOILIOTO

39 OCHOBHBIE CUCTEMATUYECKUE TPYIIIIHI
OpraHu3MoB
[IpoucxoxaeHue yenoBeka- aHTPOIIOTeHe3

40 (10 gacoB). AHTpoIMONIOTHSI — HAyKa O
YeJI0BEKe

A1 Pa3BuTue npeacraBieHuit o
MIPOUCXOXKICHUN YeJIOBEKa
MecTo yenoBeka B CUCTEME
opraamueckoro mupa. JlaboparopHas

42 paborta «M3yuenne ocoOeHHOCTEH 0.5

CTPOCHHUS CKEJICTA YCJIOBCKA, CBA3aHHBIX C
MMPAMOXOXICHHUEM)




43

JIBHoKyIlIME CUIIBI aHTPOIIOT€HE3a

CooTHOIIEHHE ONOJIOTHYECKHUX U

4 COLIMATILHBIX ()aKTOPOB B AHTPOTIOTCHE3E
45 OCHOBHBIE CTaJU1 aHTPOIIOTeHE3a
46 [Taneorenerrka u NajeoreHOMHKa
47 DBOJIIOLIMS COBPEMEHHOT'O YEJIOBEKA
Uenoseueckue pacel. [IpakTudeckas
48 pabota «3y4yeHne SKOIOTrHIeCKIX 0.5
aJanTalui YeaoBeKay
Me:xnucuuIIMHaApHbIE METOIbI
49 antponosioruu. KonrponsHas pabora o
teme: «[IporcxoxaeHune u pa3BUTHe
JKU3HU Ha 3eMiiey.
DKOJIoTUsi- HayKa O B3aUMOOTHOILIECHUSX
50 OpPTaHU3MOB M HAJJOPTaHU3MEHHBIX CHCTEM
C OKpy»karotei cpenoii (3 yaca).
3apoxACHUE U pa3BUTHE HKOJIOTUU
Mertoasl skonoruu. JlabopaTopHas pabora
51 «3ydyeHne MeTo0B HKOJIOTMYECKHUX 0.5
HCCIIETOBAHUI»
57 3HauyeHNE YKOJIOTHUYECCKUX 3HAHUHI 11
YyeloBeKa
53 Opranusmel 1 cpena obutanus (9 4acos).
Okonoruyeckue HakTopsl
Abuotnyeckue paktopsl. CBET Kak
54 sKoJoruueckuii pakrop. JlabopaTopHas 0.5

pabota «BbIsiBIeHHE TPUCTIOCOOIEHUI
OpPTraHU3MOB K BIIUSIHUIO CBETA»




Abuotnueckue daktopsl. Temmneparypa
KaK dKOJOTHYECKUN (paKTop.

55 JlaGopaTopHas pabota «BrisiBieHHe 1 0.5
MPUCTIOCOOICHUI OPraHU3MOB K BIHSHHUIO
TEeMIEepaTypb»
AbuoTtnueckue GpaxkTopsl. BnaxxHocTh Kak
56 sKoJornueckuii pakrop. JlabopaTopHas 1 0.5
pabota « AHaTOMHUYECKHE OCOOCHHOCTH )
pacTeHHi U3 pa3HbIX MECT OOUTAHUSD
57 Cpenpl oOuTaHUsI OPraHU3MOB 1
58 buonornyeckue puTMbl 1
59 XKuznenusie GopMbI OPraHU3MOB 1
60 buotnueckue GpakTops 1
3HaueHue OMOTHUYECKUX B3aUMOACHCTBUIA
61 JUJIsL CYIIECTBOBAHUSI OPraHU3MOB B CpeJie 1
oOuTaHus
DKOJIOTHS BUJOB U Homysinui (9 yacos).
62 DKOJIOTUYECKHUE XapaKTEPUCTUKU 1
MOTTY SN
OcHOBHBIE TTOKA3aTENN TOMYJISIIIH:
63 YUCJIEHHOCTb, INIOTHOCTb, BO3PACTHAS U 1
MOJIOBAs CTPYKTypa
OcHOBHBIE TTOKA3aTENN MOMYJISINH:
64 POXKIAEMOCTb, MPUPOCT, TEMIT POCTA, 1
CMEPTHOCTh, MUTPAIIUU
65 DKOJIOTHYECKas CTPYKTYpa MOMYJIALUU 1
66 JlnHamuKa NONMyJIALNY U €€ peryJIsaLus 1
67 Kpusbie pocTa 4MCIEHHOCTH MOMYJISIIUH. 1




KpuBble BeKUBaHUS

DKonorudeckas HUIIA BUaa.

68 JlaboparopHas pabota «IIpucnocoGnenus 0.5
CEMSIH paCTEHUM K PacCeICHUIO»

69 Bun kak cucrema nomnyssiuuii

70 3aKOHOMEPHOCTH MOBEJAEHUS U MUTPALINI
YKUBOTHBIX
DKOJIOTHS COOOIIECTB. DKOJIOTHUECKHE

71 cucteMsl (12 gyacoB). CooOmiecTBO
OpPraHu3MOB — OHOIICHO3

72 DKocHcTeMa KaK OTKPbITas CUCTEMA

7 KpyroBopoT BemiecTB 1 NOTOK 3HEPTUH B
SKOCHUCTEME

74 OCHOBHBIE TOKA3aTENIA 3KOCUCTEMBI

75 DKOJOrn4ecKue NUpaMuabl

76 N3menenus coo01mecTB — CyKIECCHH

77 [IpupoaHbIe SKOCUCTEMBI. DKOCUCTEMBI
03€p U peK. IKOCUCTEMbI MOPEN U OKEAaHOB

73 [IpupoHbIe 3KOCUCTEMBI. DKOCUCTEMBI
TYHJP, JIECOB, CTEIIEH, ITyCTHIHb

79 AHTpPONOTr€HHbIE SKOCUCTEMBI

20 Ypboskocucremsl. [Ipaktudeckas pabora 0.5
«3yuenue u onucanune ypO03KOCUCTEMBDY '
3aKOHOMEPHOCTH (HOPMUPOBAHUS

21 OCHOBHBIX B3aMMOJICUCTBUI OPraHU3MOB B

skocucTeMax. KoHTposbHast paboTa 1o
TEMe: «OCHOBBI SKOJIOTHI.




MexaHu3Mbl BO3AEUCTBUS 3arpsI3HEHUM
pa3HBIX TUIIOB HA CyOOPraHU3MEHHOM,

82 OpPraHU3MEHHOM, MOMYJISIIIUOHHOM U
9KOCHCTEMHOM YPOBHSIX
Buocdepa- rmobanpHas s3xocucrema

83 (6 gacoB). buochepa — obmiernnmaneTapHas
o0osiouka 3emiu

84 Yuenne B. U. BepHanackoro o 6uocdepe

85 3aKOHOMEPHOCTH CYIICCTBOBAHHS
ouocdepsl

26 KpyroBopoTs! BemiecTs u
OMOTCOXMMHUYECKHE [IUKITBI

%7 3oHanbHOCTH OHochepsl. OCHOBHBIE
OMOMBI CyIIH

88 YceroiunBocTh 6rochepbl

29 UenoBek U OKpykarotas cpena (6 4aco).
DKOJIOTUYECKUE KPU3UCHI U MX TTPUUUHBI

90 Bo3sgeiicTBue yenoBeka Ha 6nochepy

91 AHTpPOIIOT€HHOE BO3/IEHCTBUE HA
PaCTUTEIBHBIN U )KUBOTHBIN MUD

92 OxpaHa npupoasbl

93 OCHOBHBIE TPUHLIMIIBI YCTOMYHUBOTO
Pa3BUTHS YEIOBEUECTBA U IPUPOIBI
ParmonanbHOE IPUPOIOTIONB30BAaHUE U

94 COXpaHEHHE OMOJIOTHIECKOTO
pazHooOpa3us 3eMiun

95 PesepBHoe Bpems (8 yacor). O0001IeHNE

110 TeMe « MHUKPOIBOIIOLHS U €€




pe3yabTaTh»

O6006menue mo Teme «MaKpOoIBOIIONHS U

%0 €€ pe3yJIbTaThD) !

97 O606menue o Teme «IIpoucxoxaeHue u 1
pa3BHUTHE KU3HU Ha 3eMIIC»

08 O6o061menne o Teme «IIpoucxoxaeHue |
YeJlI0BEKa — aHTPOIIOTEHE3)

99 O06o00menue 1Mo Teme «IKOJIOTUs — HayKa O 1
B3aMMOOTHOIICHHSIX OPTaHU3MOB)

100 O6006menue mo Teme «OpraHu3Mbl U cpeia 1
0o0OUTaHU

101 0606meHIie 10 TeMe « DKOJIOTHS BUJIOB U |
TIOTTY JISIHED

102 O6006menue mo Teme «buocdepa — 1
rio0anbHas SKOCUCTEMA)Y

OBIIEE KOJIMYECTBO YACOB I10 102 75

ITPOTPAMME




IMPOBEPSAEMBIE HA EI'D 110 BUOJIOI'MA TPEBOBAHUA K PE3YJIBTATAM OCBOEHHUA
OCHOBHOWM OBPA3OBATEJIBbHOM NPOIT'PAMMBI CPEJTHEI'O OBIIIET'O OBPA3OBAHUS

Ko, .

u olllse SEMOT0 IIpoBepsiemble TpeGOBaHNUSA K MPeIMeTHBIM pe3yJbTaTaM 0CBOEHHS OCHOBHOM
poBep 0o0pa3oBaTe/IbHOI MPOrpaMMbl CpeIHero 0011ero 00pa3oBaHust

TpeOOBaHUsI

ChopMUPOBaHHOCTh 3HAHHHA O MECTE€ M POJIM OHOJIOTHH B CHCTEME €CTECTBEHHBIX
HayK, B (OPMHUPOBAHHMH COBPEMEHHON €CTECTBEHHOHAYYHOW KapTHHBI MHpa, B
MO3HAHWU 3aKOHOB NPHUPOJbI U PEUICHHH >KU3HEHHO BaXKHBIX COLMAIbHO-ITHYECKHX,
9KOHOMHYCCKUX, HSKOJIOTUYCCKUX TPOOJIIEM YCIIOBEUSCTBA, a TaKKE B PCIICHUH
BOIIPOCOB PAIMOHATIBHOTO MPHUPOJIONOIb30BAHUSA, B (POPMHUPOBAHUH IICHHOCTHOTO
OTHOILICHHS K MPHUPOJIC, OOIICCTBY, YCIOBEKY; O BKIIAZC POCCHHCKUX M 3apyOEiHBIX
y4EHBIX — OMOJIOTOB B pa3BUTHE OHOJIOTUU

Brnagenne cuctemoii 3HaHWH 00 OCHOBHBIX METONAX HAYYHOTO IIO3HAHUS,
HCTOJB3YEMBIX B OHOJIOTHYCCKUX HCCICOBAHUSIX JKUBBIX OOBEKTOB U IKOCHUCTEM
(omucanue, U3MepeHue, IPOBEICHIE HAOIIOICHHIT); CIIOCOOAMU BBISBICHUSA M OLICHKU
AHTPOIMOTE€HHBIX U3MEHEHUI B IPUPOJIE.

YMeHue BbIIBUTATh THUIOTE3bl, MPOBEPATh HUX SKCIEPUMEHTAIBLHBIMH CPEICTBAMU,
(dhopMynHpys IENb UCCICOBAHUS, aHATU3UPOBATh MOJYYCHHBIC PE3YJbTAThl U JICIaTh
BBIBOJIBI.

BolsiBieHHE 3aBHCHUMOCTH MEXKAY HCCIEAyeMbIMH BEJIHMYMHAMH, OOBSICHEHHE
MTOJIYI€HHBIX Pe3yJbTaTOB U (YOPMYITHMPOBAHKE BBHIBOJIOB C HCIIOJIb30BAHHEM HAyYHBIX
TIOHSATHUH, TEOPHUM 1 3aKOHOB

YMeHue BianeTh CHUCTEMOW OWOJOTMYECKMX 3HAHWH, KOTOpas  BKIIOYAET:
OCHOBOIIONAraloMye OMOJIOTHYECKUEe TepPMUHBI M TIOHATHS (KU3HB, KJIETKA, TKAaHb, OpTaH,
OpraHu3M, BUJI, TIOIYJIAIMS, SKOCHUCTEMa, OHMOLICHO3, Onocdepa; MeTabom3M, TOMEOCTas,
KJIETOYHBI UMMYHHUTET, OHoCcHHTE3 Oelka, OHOTIONMMEPHI, TUCKPETHOCTh, CAaMOPETYIISIINS,
CaMOBOCTIPOM3BE/ICHHE, HACIIEACTBEHHOCTh, M3MEHYMBOCTH, 3HEPro3aBUCHMOCTb, POCT W
pazBuTHE);

Ouonorudeckue Teopun: kierounas teopus T. [lIBanna, M. Illnetinena, P. Bupxosa;
KJIOHAJIbHO-CeNIeKTUBHOr0 umMMyHHTeTa 1. Opnux, M.M. MeunukoBa, XpoMocoMHas
Teopusi HacneacTBeHHocTu T. Moprana, 3akoH 3apopsimueBoro cxoacrtsa K. bapa,
sBoMOIMOHHas Teopus Y. JlapBUHA, CHHTETHYECKas TEOPHUS D3BONIOLUHU, TEOPUS
antponiorene3a Y. Jlapsuna; Teopusi OmoreoueHoza B.H. Cykauépa; yuenme H.U.
BaBuiioBa 0 IieHTpax MHOrooOpasust M TPOMCXOXKICHUS KyJIbTYpHBIX pacTeHUH,
yuenue A.H. CeBeproBa 0 MNyTSIX M HampaBICHUAX OHBOIIONMM, ydeHue B.I.
Bepnazackoro — o 6uochepe);

3aKOHBI (eAMHOOOpa3Msl MOTOMKOB IIEPBOTO MOKOJICHUS, PACIICIUICHUS IPU3HAKOB,
HE3aBUCHIMOTO HaclelOBaHWSA NpHU3HAKoB I. MeHIens; CHEemIeHHOTO HacleTOBaHHS
MIPU3HAKOB M HApYyIICHUs cLeIuieHus reHoB T. MopraHa; TOMOJOTHYECKUX DPSIOB B
HacnencTBeHHoW u3MmeHunBocTH H.M. BaBunoBa; reHermdeckoro paBHoBecust JIx.
Xapau u B. BaitaOepra; 3apoasimieBoro cxonactsa K. bapa; Ouorenernueckuii 3akoH 3.
lexkens, @. Mromepa);

NPUHOUIE! (YUCTOTHI TAMET, KOMIUIEMEHTapHOCTH);

npaBmia (MuHEMyMa 1O. JIuGuxa, skoyormdeckoil mMpaMuabl duceld, OMOMacchl |
JHEPIHUN);

runore3sl  (koauepBatHod A.M. Omapuna, mnepBuuHoro OymsoHa JIx. XomneiiHa,
mukpochep C. Pokca, pudoznma T. Yek)

YMeHHe pemaTh TOUCKOBBIC OHOJIOTMYECKHE 3aJadd; BBIABISATh PUIHHHO-
CJIEJICTBCHHBIC CBSI3U MEXKIy HCCIICIYyECMBIMU OHOJIOTUYECKUMH OOBEKTAMH, MPOLICCCAMU
U SIBJICHUSIMH; JICTIATh BHIBOBI M IPOTHO3BI HA OCHOBAHWH TIOJTyYCHHBIX PE3yIIbTAaTOB;
COCTaBIISITh TCHOTUIIMYCCKHE CXEMBI CKPCIIMBAHMA I Pa3HBIX THIIOB HACIICIOBAHUS
MPU3HAKOB Yy OPraHU3MOB, COCTaBJIATH CXEMbI IEPEHOCA BEIIECTB U JHEPTHU B
9KocucTeMax (TIeTTH MTUTAHVS, TAIIECBBIC CETH)

YMeHHe YCTaHABIMBATE B3AUMOCBSI3U MEXKIY CTPOCHHUEM M (DYHKIUSMU: OPTaHOUIIOB,
KJICTOK Pa3HBIX TKaHCH, OpraHaMH W CHCTEMaMH OPraHOB Y PACTCHUH, >KHUBOTHBIX W
YeNoBEeKa; MEXIy JSTamaMu OOMEHa BCHISCTB, JTalaMH KJICTOYHOTO [HUKIA H
KM3HEHHBIX [UKJIOB OPraHM3MOB; dTallaMi 3MOPHOHAJIBHOTO Pa3BUTHs; TEHOTHUIIOM H
(dbeHoTHIIOM, (EHOTUTIOM W (aKTOpaMU Cpelbl OOMTAHHS, MPOIECCAMU DBOJIIOIIVIH;
JBIDKYIIMMH CHJIAMHU aHTPOIIOTeHe3a; KOMIIOHEHTAMH pa3jMYHBIX JKOCHCTEM |




pUCIOCOOICHUSIMHI K HUIM OpPTaHU3MOB

YMeHHe BBIICIATh CYIICCTBCHHBIC IPU3HAKU:

CTPOCHUS BHPYCOB, KICTOK TMPOKAPHOT ¥  JYKApUOT;, OJHOKJICTOYHBIX H
MHOTOKJICTOYHBIX OPTraHU3MOB, BHJIIOB, OHOTCOIIEHO30B, JKOCHUCTEM H OHOCHEpHI;
CTPOCHHSI OPraHOB M CHCTEM OPraHOB PACTCHHil, KMBOTHBIX, YEJIOBEKA; IPOLECCOB
KHU3HE/ICATEIBHOCTH, MPOTEKAIOIINX B OPraHU3Max PAaCTCHUIL, JKUBOTHBIX M YEIIOBEKa;
OMOJIOTUYECKNX TMPOIeCCOB: oOMeHa BemiecTB (MeTabosmsm), wHDOpManmm U
MIPEBPAIEHUS YHEPTHH, OPOKEHUS, aBTOTPOPHOTO B TETEPOTPOGHHOTO THUIIOB IMUTAHKS,
(GOTOCHHTE3a W XEMOCHHTE3a, MHTO3a, Mei03a, TramMeroreHesa, 3MOpHOreHesa,
MOCTAIMOPHOHANBHOTO ~ Pa3BUTHS, Pa3MHOXKCHHS, HHIUBUIYadbHOTO  Pa3BUTHS
opranu3Ma  (OHTOTCHE3a), B3aUMOJCWCTBUS  TEHOB, TETEPO3HCA;  JCUCTBHIMA
HCKYCCTBEHHOTO OTOOpa, CTAaOWIM3HMPYIOUIEro, [BUXKYIIETO W Pa3phIBAIOIICTO
€CTECTBEHHOTO O0TOOpA; AJUIONATPUYECKOTO M CHMIATPHYCCKOrO BUA000pPa3OBaHUS,
BIUSIHAS JBIKYIIMX CHJI 3BOJIOIMH HAa TEHO(OH[ MOMYJSAIMU; MPUCIOCOOICHHOCTH
OpraHU3MOB K Cpeic OOMTaHWs, YePEIOBAHUS HANPABICHHUIA BOJIOIMK, KPYrOBOPOTA
BEIIIECTB U [IOTOKA YHEPIHU B IKOCUCTEMAX

ChopMUpPOBAaHHOCTh YMEHUS BBIACISITH CYIICCTBEHHBIC MPH3HAKH BUPYCOB, KIIETOK
MPOKAPHOT U 3YKAPHOT;, OJHOKJICTOYHBIX W MHOTOKJICTOYHBIX OPraHM3MOB, BHJIOB,
OMOTeOIIEHO30B M OIKOCHCTEM; OCOOEHHOCTM MpoLeccoB OOMEHa BEIECTB U
MPEBpAILCHHS SHEPTHH B KIIETKE, (POTOCHHTE3a, TUIACTHYCCKOTO U IHEPreTHUCCKOrO
oOMeHa, XeMOCHHTE3a, MUT03a, MeH03a, OIJIOAOTBOPEHNUS, PA3BUTHS U Pa3MHOMKCHHUS,
MHIUBUAYaIbHOTO Pa3BHUTHS opraHu3Ma (OHTOreHe3a), O0pbObI 3a CyIIeCTBOBAaHHUE,
€CTECTBEHHOTO 0TOOpPA, BHI000PAa30BaHMS, MTPUCTIOCOOIEHHOCTH OPTaHU3MOB K Cpele
oOWTaHMs, BIUSHUS KOMIIOHEHTOB JKOCHUCTEM, aHTPOIOTE€HHBIX H3MEHECHUI B
9KOCUCTEMAX CBOEH MECTHOCTH, KPYrOBOPOTa BEUIECTB M MPEBPAICHUS YHEPTHH B
ouocdepe

YMeHHEe ~ HUCNOJb30BaTh  COOTBETCTBYIOLIME  apryMEHTbI,  OHMOJOrHYECcKYIo
TEPMHUHOJIOTHIO U CHUMBOJIUKY [UIsi JIOKa3aTesIbCTBA POJCTBA OPraHU3MOB Pa3HBIX
CHUCTEeMaTHYECKUX TPYIIT;, B3aUMOCBS3M OPraHU3MOB M Cpe/bl OOMTaHHUs; CIUHCTBA
YeJIOBEUECKHX pac; HEOOXOAMMOCTH 3[0pPOBOTO 00pa3a IKHU3HH, COXpaHEHHs
pasHoOOpa3uss BHIOB M IKOCHUCTEM KAaK YCIOBHS COCYIICCTBOBAHHS TMPHUPOJIBI U
4eJI0BeUeCcTBa

YMeHne KpUTHYECKH OICHHWBAaTh WH(POPMALUIO0 OHOJOTHYECKOTO COACPIKaHMUS,
HHTEPIPETHPOBATh ATHUCCKUE ACHEKTHl COBPEMEHHBIX HCCIECIOBAaHWN B OHMOJIOTHH,
MeIWIHE, OMOTEXHOJOTHH; PacCMaTpUBaTh TIIOOATBHBIE KOJIOTHUECKUE IPOOIEMBI
COBPEMCHHOCTH, (POPMHUPOBATH MO OTHOIICHHUIO K HUM COOCTBESHHYIO TTO3UITHIO




INEPEYEHB 2JIEMEHTOB COAEPKAHUSA, IPOBEPAEMBIX HA EI'D ITIO BUOJIOT'NHN

Kog IIpoBepsieMblii 3J1eMEHT CO/IePKAHUS

1 Buonorus xak Hayka. JKuBBIE CHCTEMBI B HX H3yYEHHE

COBpeMeHHaﬂ OHOJIOrHS — KOMILIEKCHAs HayKa. Buonornueckue HayKM W HU3Yy4YacMbIC HMHU
HpO6ﬂeMLI. CDyH[[aMeHTaHLHI)Ie, MPUKIIAHBIC U ITOUCKOBBLIC HAYYHBIC UCCIICAOBAHNA B OHOJIOrHH.

1.1 3HauyeHue OWOJOTMM B (OPMUPOBAHUM COBPEMEHHOW €CTECTBEHHO-HAyYHOH KapTHUHBI MHUpA.

YCJIOBCKA. MCOUIIMHEC, CCIIbCKOM XOSHﬁCTBC, IIPOMBINUICHHOCTH, OXPAaHC MPUPOJIbI

12 N3MCHYMUBOCTDH, POCT U pa3BUTUC.

MTOMYJISIITAOHHO-BUIOBOM, OJKOCUCTEMHBIN (OHMOTCOIEHOTHYECKHIA), OHOCQEPHBIi.

CYIIECTBOBaHHS MaTEPHH

HpO(l)eCCI/II/I, CBSI3aHHBIE C Ouojorvei. 3HaueHwe OHOJIOTHH B HpaKTH‘{eCKOﬁ JACATCIBbHOCTU

JKuBble cUCTEMBI Kak NpeaAMET H3YYCHUA ouostorr. CBOMCTBA KHUBLIX CHCTEM: CIANUHCTBO
XUMHUYECKOIo0 COoCTaBa, MAUCKPETHOCTb W HEJIOCTHOCTL, CJIOXHOCTL W YHOPAJOYCHHOCTH
CTPYKTYPHI, OTKPBITOCTD, caMoopranmusanus, CaMOBOCIIPpOMU3BEICHUC, pa3apaxkuMocCThb,

YpoBHH OpraHU3alUH KUBBIX CUCTEM: MOJIEKYJIPHBINA, KJICTOUHBIH, TKAHEBbIM, OpraHU3MEHHBIMN,

MPOUCXONAMNE B JKUBBIX cucTeMax. OCHOBHBIE TpH3HAKM >kuBoro. JKu3Hb kak ¢opma

Metonbl Ouonornueckoil Hayku. HaOmioneHue, WU3MEpeHHUE, 3KCICPHUMEHT, CHCTEMaTH3alus,
metaananus. [loHsTre o 3aBUCUMOI U He3aBUCUMOU niepeMeHHol. [lnannpoBanue 3KCIIiepuMeHTa.

1.3 ITocTanoBka W mpoBepka rumnote3. HyneBas rumote3a. [ToHsATHE BHIOOPKH M €€ JTOCTOBEPHOCTD.

HCKaXXCHUA PE3YJIbTATOB OKCIICPUMCHTA. IloHsATHE CTATUCTHYIECKOTO TECTa

2 Knertka xax OMog0THYECKast CHCTEMA

2.1 MIOJIOKEHUS COBPEMEHHOM KJIETOUHON TEOPHH.

BEIIIECTBA KJICTKU, UX OMOJOrHYecKasi pojib. POJIb KATHOHOB M aHUOHOB B KJICTKE.
Monekynsl.  [lepBuuHast CTpykTypa ©Oenka, NenTHAHAs CBS3b. BTopuyHasd,

buonornueckne GyHKINN OEITKOB.

Paz6poc B 6monornueckux naHHbIX. OIEeHKa JOCTOBEPHOCTH MOIYICHHBIX Pe3yabTaToB. [IpranHEI

Kierka — cTpyKTypHO-(QYHKIMOHAIBHAS eIMHHLA KHUBOTO. McTopus oTKpbiThs KileTku. PaboTs! P.
I'yka, A. JleBenryka. Knerounast teopumst (T. IlIBann, M. Illneiinen, P. Bupxos). OcHoBHbIC

MeToabl MOJICKYJISIPHOW M KJICTOYHOW OHMOJIOTHH: MUKPOCKOIHUS, XpoMaTorpadus, aeKTpodopes,
METOJ] MEYCHBIX aTOMOB, IH(PepeHIMaIbHOe NEHTPUPYTHPOBAHNE, KYITbTHBUPOBAHHE KIETOK

XuMHYECKHI COCTaB KIETKH. Makpo-, MUKpO- U yJIbTpaMUKpO3JIeMeHTEl. Boma u e€ ponb Kak
pPacTBOPUTENS, PeareHTa, y4acTue B CTPYKTYPUPOBAHUH KJIETKHU, TEIIOPErysiiuu. MuHepanbHble

Buonornueckne monumepbl. benku. AMUHOKHCIOTHBIH cocTaB OenkoB. CTPYKTYpBI OCIKOBOWM
4eTBepTUYHAsT CTPYKTyphl. JleHatypamms. CsoiictBa ©OenkoB. Kiaccudukarms

VYrnepogsl. MoHOcaxapuasl, OUCAaXapUAbl, OJHWTOCaXxapuasl W monucaxapuapl. OOmmi miaH
CTpoeHHus U (PU3UKO-XUMHIUYECKHE CBOIICTBA YIiIeBo10B. bromornueckne GpyHKINH yTIeBOI0B.

2.2 Jlumuael. TuapodmisHO-THApOodoOHEIE cBolicTBa. Kimaccudukamust nunumos. Tpuriutiepusbl,

KoMmIuieMeHTapHocTh. [IpaBmwno  Yaprapda. Crpykrypa JHK —  nBoiinas

MIPOCTPAHCTBEHHON CTPYKTYPBI OHOMOJICKYT

00pazoBaHus KICTKH.

B OMOIIEHO3aX.
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CrpyKTypa 1 QyHKIIMU KJIETOUYHOH CTEeHKN pacTeHHH, TpHOOB.

¢dochonunuasl, BOckH, crepouabl. buonormueckue QyHknmu aunupos. OOmue cBoicTBa
OMOJOTNYEeCKUX MEMOpaH — TEKy4eCThb, CIOCOOHOCTh K CaMO3aMbIKaHHIO, TIOJTyTPOHHLIAEMOCTb.
Hyxneunoseie kucnotsl. JJTHK u PHK. Ctpoenue nyknenHoBbIX kucnoT. Hykneorunst. ITpunimn

Mecronaxoxaenne u ononorndeckue ¢pynkiun JJHK. Buast PHK. ®ynkimn PHK B kietke.
Crpoenne Monekynsl AT®. Makposprudeckue cBsi3u B Modekyine AT®. buonormueckne
¢ynkuun AT®. BoccTaHoBneHHbBIE IepeHOCUnKH, UX QyHkmu B kieTke. CekBennponanue JJHK.
CtpykTypHass Owonorus: OHOXMMHUYECKHE ¢ OHOPU3NYECKHE WCCIENOBAaHUSA COCTaBa U

Tunel  KIIETOK: OYKapuoThUieCkasds U MPOKAPUOTHYCCKAI. CprKTypHO-(byHKIII/IOHaJ'ILHLIe

CtpoeHre TPOKapHOTHIECKOW KieTkH. KietouHas creHka Oaktepuit m apxeil. OcoOGeHHOCTH
CTPOEHUS TETEPOTPOGHON U aBTOTPOGHOM MPOKAPHOTHIECCKUX KIETOK. MECTO U pOJIb TIPOKAPHOT

Crpoerrie W (QYHKIMOHHUPOBAHUE DJYKAPUOTHUYECKOM KieTku. [lmasmarndeckas MeMOpaHa
(mmasmanemma).  CTpykTypa IUTa3MaTHYecKod MeMmOpaHbl. TpaHCIOPT — BEIIECTB
IUIa3MaTHYeCKyl0 MeMOpaHy: mnaccuBHBIN (quddysus, obneruénHas muddysus), aKTUBHBIA
(IepBUYHBIA W BTOPHWYHBIA aKTHBHBIA TpaHcmopt). Ilomynponuniaemocts MeMOpanbl. PaGorta
HaTpHUH-KaJIMEeBOro Hacoca. DHAOIMTO3: MHHOUMUTO3, (aronuTos. DKk3ouuTo3. Kierounas creHka.

Huromnazma. [urto3ons. Iutockener. JIBwkeHue uuTomigazMbel.  OpraHouabt



OmHoMeMOpaHHbIE OpPTaHOMIBI KIETKW: 3Hmoruasmarudeckas cetb (JI1C), ammapat I'ombmxu,
JU30COMBI, WX CTpocHHE M (YHKIHMH. B3auMOCBA3b OIHOMEMOpAHHBIX OPTraHOWAOB KIETKH.
Crpoenne rpaHyssIpHOTO peTukyiayma. CuHTe3 pacTBOPUMBIX OenkoB. CHHTE3 KIIETOYHBIX
MeMOpan. ['maakuii (arpanyssIpHBIN) SHAOIIA3MATHIECKU peTukyiayM. CekpeTopHas (yHKIUS
anmaparta ['onpmku. TpaHCIOpPT BEIIECTB B KiIeTKE. Bakyolu pacTUTENBHBIX KICTOK. KileTOUHBIH
cok. Typrop.

[TomyaBTOHOMHEIE OPTaHOMIBI KJICTKH: MUTOXOHAPHUH, TUIACTHIBL.

Crpoenrie U QyHKIIMH MUTOXOHIPHIA U TUIaCTUI. [lepBHUYHBIC, BTOPUYHBIC U CIOXKHBIC TTACTHIIBI
(hOTOCHHTE3UPYIOIIUX FYKAPHOT. XJIOPOILIACTEI, XPOMOIUIACTHI, JICHKOIUIACTHI BRICIIUX PACTCHHIA.
HememOpannbie opranonzpl kieTkn CTpoeHHe W (QYHKIIUM HEMEMOPAaHHBIX OpPraHOUJIOB KIICTKH.
Pubocombl. MukpodunamenTsl. Mplmieuynbie  KIeTKH. MukpoTpyOoukn. KieTodnsrii meHrp.
CrpoeHne 1 IBIDKCHHE KTyTHKOB M pecHIYeK. MUKPOTPyOOUKH IUTOILIA3MEL. L[eHTprois.

Anpo. Obomnouxka simpa, XpOMaTHH, KapuoIIa3Ma, SAPHIIIKH, UX CTPOCHHE M (DYHKIHMH. SaepHbIit
0enmkoBbIi MaTpuke. [IpocTpaHCTBEHHOE PACIONIOKEHHE XPOMOCOM B MHTepdaszHoM sjpe. benku
XpOMaTHHA — TUCTOHEI.

Knerounsie BimoueHns. CpaBHHUTEIbHAS XapaKTEPUCTHKA KIETOK 3YKapHOT (PacTUTEIHHOM,
KHMBOTHOM, TPUOHOIT)
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AcCCUMMWIISIIAA W JUCCHMWISINHASA — JBE CTOPOHBI MeTabonm3ma. Tumsl oOMeHa BEIIeCTB:
aBTOTPOGHBIA M TeTepOTPOPHBIA. YUacTHe KHCIOopoaa B OOMEHHBIX Mpolleccax. JHEPreTHIecKoe
obecrieuenue kieTku: npeBpamienne ATD B oOMeHHBIX Tporieccax. PepMEHTATUBHBIA XapakTep
peaxImii KIETOYHOTO MeTabonmu3Ma. DepMEeHTBI, UX CTPOCHHE, CBOWCTBA M MEXAHHM3M JICHCTBUSI.
Kodepmentsl. Otnnunst pepMEHTOB OT HEOPTraHMYCCKUX KATalU3aTOPOB. BelKH-aKTUBATOPHI U
OCIKU-UHTHOUTOPBI. 3aBHCUMOCTh CKOPOCTH (DEPMCHTATHBHBIX pEaKIUil OT pa3InIHBIX
(axTopoB.

[lepBu4HBIl CHHTE3 OpraHMYecKHX BemecTB B Kierke. dotocunTre3. Poip xiopormiactoB B
npouecce (orocunreza. CBeToBast 1 TeMHOBas (asbl. [IpogykTuBHOCTH (poTOCHHTE3a. BimsHue
pa3IMYHBIX ()aKTOPOB Ha CKOPOCTh (pOoTOCHHTE3a. 3HaYeHHE (POTOCHHTE3A.

XeMocuHTe3. Pa3zHoOOpasue OpraHM3MOB-XEMOCHHTETHUKOB: HHUTPUPHUITUPYIONIHE OaKTepuH,
Kene300aKTepuH, CEPOOaKTEpHHU, BOIOPOAHBIE OaKTepHHU. 3HAUCHUE XEMOCHHTE3a.

AHadpoOHBIe opraHm3Mbl. Bumpl Opokenus. IIpomykTsl OpoXeHHS M WX HCIIOJNB30BaHHE
Y4eIIOBEKOM. AHa’pOOHBIE MHUKPOOPTAaHM3MBI KaK OOBEKTHl OHOTEXHOJOTHH MW BO30YIUTEIH
Ooe3Heit.

AbdpoOHbIE OpraHn3Mbl. JTarbl SHEpreTHdeckoro oomeHa. [loaroroBurensHelil atan. [nnkonmus —
0ECKHUCIIOPOTHOE pacICIUICHHE TITIOKO3BI.

bronorndeckoe oOkHcIeHHE, WIM KIETOYHOE JAbIXaHuWe. Ponb MHUTOXOHApPHH B Tpoleccax
Ononorndeckoro okucieHus. lLluxmmueckwe peaknuu. OxuciauTenbHOE (QocHopHIMpOBaHUE.
[MpeumymectBa a’poOHOro myTH OOMEHa BEIIECTB Iepex aHadpOOHBIM. (PHEKTHBHOCTH
9HEPIreTUYCCKOr0 0OMEHa

2.5

Peaxiiun mMaTtpuuHOro cunTesa. IIpHHINI KOMIJIEMEHTAPHOCTU B PEAKIUSIX MaTPUUYHOTO CHHTE3A.
Peanmusanus HacnencTBeHHoit nHpopmannu. ['eHeTHUeckuid KoJ, ero cBocTBa. TpaHCKpHIIHS —
MaTpPUYHBINA CUHTE3 PHK. IpuHIUIBE TPaHCKPUIILIVHN: KOMILIEMEHTAapHOCTb,
AQHTUINAPAJUIENBHOCTh, aCUIMMETPUYHOCTD. TpaHcianus u e€ sTansl. Ydactue TpancnopTHeix PHK
B OmocuHTe3e Oenka. YcnoBus Onocunresa Oenka. KoaupoBanue aMUHOKHUCIOT. Posb pubocoM B
OnocuHTe3€ OerKa.

Opranu3anusi T€HOMa y IMPOKAPHOT M 3YKapHOT. Peryisinus aKTMBHOCTH T€HOB Yy INPOKAapHOT.
l'umote3a omepona (®. XKako6, XK. Mano). Perymsamuss OOMEHHBIX TPOIECCOB B KIIETKE.
Knerounslii romeocTas.

Bupycsl — HekineTouHbIe (POPMBI KHU3HU M 00NMUraTHEIEC Mapa3suTel. CTpOEHHE MPOCTHIX U CI0XKHBIX
BUPYCOB, PETPOBUPYCOB, OaKTEepHO(aros.

Bupychbie 3a0osieBanusi 4enoBeka, KMBOTHBIX, pactenuil. CITM[, COVID-19, counanbHble H
MEIUIMHCKHIE TPOOJIEMEI

2.6

Knerounsrii nuki, ero mepuonasl u peryisinusd. Matepdaza m Muto3. OCOOSHHOCTH TPOIECCOB,
mporekaromux B wHTepdasze. [loaroTtoBka KIETKM K  JeNIeHHI0. [IpecHHTeTHYeCKH
(TIOCTMUTOTUYCCKUH), CHHTCTHYCCKHA ¥ TOCTCHHTETHYCCKUH (MPEMHUTOTUYCCKHUN) MEPUOJIBI
nuHTepda3bI.

Martpuunsiii cunte3 JJHK — peruukanus. Ipunnunsr permukanuu JJHK: xomminemeHTapHOCTS,
MOJIyKOHCEPBAaTUBHBIN CHHTE3, aHTUIApauIebHOCTh. Mexanu3m perutnkanuu JHK. Xpomocomsl.
Crpoenne xpomocoM. TermoMepsl W TermoMepa3a. XPOMOCOMHEIA Ha0Op KIETKA — KapUOTHIL.
JIummonaHEI W TaIUIOMIHBIA HAa0OpPBl XPOMOCOM. [ OMOJIOTHYHBIE XPOMOCOMBI. [lomoBbie
XPOMOCOMBEI.




Hemenne knerkn — muto3. CTaun MHTO3a W MPOHMCXOJIINE B HUX MPOIECCH. THITBI MUTO3a.
Kaprnoknnes n nuToknne3. bruonorndeckoe 3Haue€HNE MUTO3a. PeTymsIisi MUTOTHIECKOTO IHKIIA
kietku. [IporpamMupyemast kjeTodnasi THOEIb — arornTo3.

DyHKINOHATbHAS TCHOMHUKA

Opranu3M Kak OMOJIOTHYECKasi CUCTEMA

3.1

OIHOKIIETOUHBIE, KOJIOHUAIbHBIE, MHOTOKJIETOUHBIE OpraHU3Mbl 1 MHOTOTKAHEBbIE OPTaHU3MBI.
®DopMbl  pa3MHOXKEHUSI OpraHM3MOB: Oecrosnoe (BKJIOYash BETeTaTHMBHOE) M I10J0BOE. Bujbl
0eCIoNI0ro pa3MHOKEHHUS: MOYKOBAHKE, CIIOPYIISIHS, (hparMeHTAIHS, KIOHUPOBAHHUE.

[TonoBoe paszmHoxxkenue. ITomoBeie KIeTKH, WM TameThl. Meiio3. Cragum meiio3a. [ToBeneHune
xpomocoM B Meinose. Kpoccunrosep. buonmornueckuii cMmpici Meio3a W TOJIOBOTO IIpoliecca.
Meiio3 1 €ero MeCTO B JKU3HEHHOM LIMKJIE OPraHU3MOB.

[Ipem3apoxpieBoe pasBuTue. [ameToreHe3 y KWBOTHBIX. [lomoBbie skene3nl. OOpa3oBaHuWe U
pa3BUTHE TOJNOBBIX KieTok. CmepmatoreHe3 W ooreHe3. CTpoeHHE TMOJOBBIX KJIETOK.
OmogoTBOpeHHe W OMOPHUOHAIBHOE Pa3BUTHE KHUBOTHBIX. CIOCOOBI  OTUTOJMOTBOPCHUS:
Hapy>kKHOe, BHyTpeHHee. [lapTeHorenes.

WNupuBunyaneHoe pas3BuTHe oOpraHu3MoB (oHToreHe3). Cragum 3MOpHOreHe3a >KUBOTHBIX (HA
npumMepe Jiryiku). JIpobnenue. Tumsl npoGienns. OcoOeHHOCTH APOOIEHHS MIICKOIUTAIOIINX.
3apoAbIICBhIC JIMCTKU (TaCTPYJIAlus). 3aKiajKa OpPraHOB U TKaHEH W3 3apOJBIIICBBIX JIHCTKOB.
B3aumHOe BIMsHHE YacTell pa3BHBAIOIICTOCS 3apoibliia (IMOpPHOHANBHAS WHIYKIHS). 3akiaika
IJJaHa CTPOCHUS >KUBOTHOTO KaK pe3yJibTaT MepapXUYeCKUX B3auUMOJAEHCTBUM reHoB. BiusHue Ha
AMOPHOHAILHOE Pa3BUTHE PA3TMIHBIX (PaKTOPOB OKPYIKAIOIICH CpeIbl.

Poct u pasButHe XWUBOTHBIX. [locTaMOpHoOHanbHBIA Tepuoj. [IpsMoe W HempsMoe pa3BUTHE.
PazButne ¢ meramopdo3oM y OECIIO3BOHOYHBIX M IO3BOHOYHBIX JKHBOTHBIX. bromormdeckoe
3HAaYCHHE TPSMOTO M HETPSIMOTO Pa3BUTHA, MX PACIpOCTpaHEHHE B TNpHpoae. THIBI pocTa
KHUBOTHBIX. DAaKTOPHI PETYIAUN POCTa KUBOTHBIX M denoBeka. CTaauy MOCTIMOPHOHAIBHOTO
pPa3BUTHA Y )KUBOTHBIX M yesioBeka. [lepropl OoHTOreHesa yenoBeka.

PasmHoxeHne u pasButHe pacteHuil. I'ameropur n crnopodur. Meio3 B KU3HEHHOM IHKIIE
pactenuii. O6pazoBaHue crop B mporecce Meio3a. 'amerorenes y pacrenuid. OIuioOTBOPCHUE U
pa3BUTHE pPACTUTEIbHBIX OPraHU3MOB. J[BOIHOE OIUIOJOTBOPEHUE Y IBETKOBBIX PACTCHUH.
O0pa3oBaHue ¥ pa3BUTHE CeMEHU. MeXaHU3MBI PEryJISIIAN OHTOTCHE3a Y PACTCHHUN M dKUBOTHBIX
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HCTOpI/Iﬂ CTAHOBJICHUA U PA3BUTHA I'CHCTUKH KaK HAYKH. OCHOBHEIC T€HCTUYECKHE IOHATHS U
CHUMBOJIBI.  ['OMOJIOTHYHEIE XpOMOCOMBI, aJUICJIbHBIC TCHbI, aJbTCPHATUBHLIC TIPU3HAKHU,
,HOMI/IHaHTHHﬁ n peHeCCI/IBHHﬁ MpU3HaK, rOMO3UTr0Ta, reTepo3nUroTa, 4Yucrad JIUHUA, FI/I6pI/I,HI)I,
T'CHOTHUII, (1)CHOTI/IH. OCHOBHEIE MCTOAblI TCHCTHUKH: I‘I/I6pI/I,HOJ'I01"I/I‘I€CKI/II71, HHTOHOFH‘IGCKHﬁ,
MOHeKyHHpHO-FGHeTI/I‘IGCKI/Iﬁ
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MoHorubpunHoe ckpemuBanue. [lepBeiii 3akoOH MeHpaens — 3aKOH €IMHOOOpasus THOPHIOB
nepBoro nokosienus. [IpaBuno goMmunupoBanus. Bropoit 3akon MeHnaens — 3aK0H paciierieHus
npu3HaKoB. [{uTonormyeckie OCHOBBI MOHOTHOPHTHOTO CKPEUIMBAHUS. [ MITOTE3a YHUCTOTHI raMeT.
AHanuzupyrouiee ckpemuBaHue. I[IpoMexyTOUHBIA XapakTep HacienoBaHus. PaciierieHue
MIPU3HAKOB MPU HEMOJHOM JOMHUHHPOBAHHH.

Jurnbpunnoe ckpemuBaHue. TpeTwid 3akoH MeEHIens — 3aKOH HE3aBUCHMOTO HACJICIOBAaHUS
MpU3HAKoB. L{uToNIOTHYecKie OCHOBBI AUTHOPHUIHOTO CKPEIINBAHUSL.

CuermieHHOe HaclieqoBanne mpu3HakoB. Pabotel T. Moprana. CuerieHHOe HacJIeJOBaHUE TeHOB,
HapyIIeHHe CIETIICHHUS MEKIY TeHaMH. XpOMOCOMHAs TEOPHs HaCJIeACTBEHHOCTH.

I'enetnka mnona. XpOMOCOMHBIH MEXaHHW3M ONpeNeNeHUus T1oja. AYTOCOMBI U TIOJIOBBIE
XpOMOCOMBI. ['oMorameTHblf W TeTeporaMmeTHBId 1oi. ['eHeTHdeckas CTPYKTypa IOJOBBIX
xpoMocoM. HacnenoBanre npu3HaKoB, CLETIJICHHBIX € TTOJIOM.

lenotun kak wenoctHas cuctema. lliefoTponust — MHOMXECTBEHHOE JEHCTBUE TeHA.
MHosxecTBEeHHBIM amnenu3M. B3aumonelcTBue HeaJUIeNbHBIX TeHOB. KoMIieMeHTapHOCTb.
OnucTa3s. [lomumepust
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BianmogeiictBue reHoTHIIA W cpeAbl mpu (GopMupoBaHHM (eHOTHUTA. M3MEHYMBOCTH TPH3HAKOB.
KauecTBeHHBIE M KOMMYECTBEHHbIC IPH3HAKM. BuIbsl W3MEHUMBOCTH: HEHACIEACTBEHHas U
HACJIeACTBEHHAsL.

Momu¢puKalmonHass W3MEHYMBOCTb. Pomb  cpemsl B ()OPMHUPOBAHMM — MOJM(HKAIMOHHOM
m3MeHuuBoctd. Hopma peaknym mnpusHaka. BapuanuoHHBI psn M BapuaioHHas kpusas (B.
Horanncen). CoiicTBa MOIU(UKAIIMOHHON N3MEHYNBOCTH.

I'enotunuyeckas: n3MeHUYUBOCTh. CBOMCTBA FEHOTUIIMYECKON M3MEHYMBOCTH. BUIbI FeHOTUIIMYECKOI
M3MEHYMBOCTH: KOMOMHATHBHASI, MyTaI[HOHHASI.

KomOuHatBHasT W3MEHYMBOCTh. Meii03 © TIOJIOBOW TIpOIECC — OCHOBa KOMOHHATHBHOM
M3MEHYMBOCTH. POb KOMOWHATHBHON M3MEHYHBOCTH B CO3/IaHWH TEHETHUYECKOTO Pa3HOOOpasusi B




npezieax OJHOTO BUJIA.

MyTanyoHHass U3MEHYHBOCTh. BUIbI MyTanuii: TeHHBIE, XpPOMOCOMHBIE, TeHOMHbIC. CIIOHTaHHBIE H
HHIYIMPOBAaHHBIC MyTalluy. SIIepHBIe W IUTOINIa3MaTHIeckne MyTarui. CoMaTHdecKue U TOJIOBBIE
MyTaud. [IpmdWHBl BO3HUKHOBEHHS MyTarmidi. MyTareHsl W WX BIMSHHE HA OpPraHM3MBL
3aKOHOMEPHOCTH MYTALIMOHHOTO TpoLecca. 3aKOH T'OMOJIOTMYECKHUX PSAIOB B HAcjeICTBEHHON
u3menunBoctu (H.W. BaBunoB). BaesiepHas HF3MEHYMBOCTh U HACIICICTBCHHOCTh

3.5

Kapuotun uenoexa. MexayHapoaHas MporpaMMa HCCIIEIOBaHUS T€HOMa 4YeloBeka. Meromabl
W3yYeHUs] TEHETHKH 4YeJOBeKa: T'CHEAIOTMYCCKHUH, ONM3HEIOBHIM, MMTOTCHETHIECKUH,
MOy JIAITAOHHO-CTATUCTUIECKUH, MOJCKYJIpHO-TeHeTHYeCcKiuil. CoBpeMeHHOEe OIpeesieHIe
FEHOTHUIIA: MOJTHOT€HOMHOE CEKBEHHpPOBaHHUE, TeHOTUIIUPOBAHUE, B TOM yuciie ¢ nomoiusto [TIP-
ananu3a. HacnenctBeHHbIe 3a00ieBaHus YeliOBeKa. | @HHBIC M XPOMOCOMHBIC OOJIC3HM YCIIOBEKA.
Bone3nn ¢ HacnenCTBEHHOM NpeapacloioKEeHHOCThIO. 3HAYeHHE MEIUIIMHCKOM TE€HETHKH B
MPEAOTBPAILICHUH U JICUCHUU I'CHETHICCKUX 3a00J1eBaHuil yenoBeka. CTBOJIOBBIC KICTKH

3.6

JlomecTHKaMs M CeleKnus. 3apoKICHUE CENeKIMK M noMmecThkanyu. Ydenne H.U. BaBunoBa o
LCHTPaX TPOUCXOKICHUS U MHOrOOOpas3usi KyJIbTYPHBIX pacTeHuil. Pojb cenekuum B CO3IaHUU
COpPTOB pacTeHHid M MOpoA KUBOTHBIX. CopT, Mmopoa, mTaMM. 3aKOH T'OMOJIOTMYECKUX PSIOB B
HacJelcTBeHHON n3MenunBoct H.W. BaBmiioBa, ero 3HaUeHUE Il CENCKIIMOHHOM pabOTHL

Mertop! ceneKIMOHHON paboThl. VICKycCTBEHHBIH 0TOOP: MacCOBbIH M MHAMBUAYaJIbHBIH. DTallbl
KOMOWHAIIMOHHOH celieKiuu. McnbITanue mpou3BOIUTENCH 10 MOTOMCTBY. OTOOp IO TEHOTHITY C
ITOMOIIBIO OLICHKU (PEHOTHIIA IIOTOMCTBA U OTOOP MO TEHOTHUITY ¢ moMoIibio aHanu3a JJHK.
HckyccTBeHHBII MyTareHe3 Kak METOJ| CEIEKIIMOHHOW pa®oThl. PaguianiMOHHBIA W XUMHYECKAN
MyTareHe3 KaK HCTOYHHUK MYTallui y KyJIbTypHBIX (JOPM OpraHn3MOB. Vcions30BaHre TEHOMHOTO
pemakTupoBaHHuA U MeTomoB pexomOmHaHTHEIX JJHK mis momydyenns mcxomHoro mMaTepuana st
CeJIeKIINH.

[Nonywenne monmmonnoB. BHyTpuBHmoBas ruOpuam3aniis. BIM3KOPOICTBEHHOE CKpEIWMBAHWE, HITH
uHOpuauHr. HeponacTBeHHOE CKpeIlMBaHWE, WM ayTOpuauHr. ['eTepo3uc W ero  MpPHYHHBL
Hcnons3oBanue rereposuca B cenekmuu. OtnanéHHas ruOpuamsaims. [IpeononeHue  Oecruiomus
MEXBHJIOBBIX THOPHIOB. JIOCTIDKEHHMS CENEKIINH PACTCHUI U dKUBOTHBIX

3.7

OOBEKTBI, WCTONb3yeMble B OHOTEXHONOTWH, — KIETOYHbIE U TKAaHEBBIC KYJBTYpBHI,
MHKPOOPTaHU3MBI, HX XapaKTepUCTHKA. TpaanuIiMoHHast OMOTEXHOJIOTHS: XJICO0ICUeHHE, IOy YCHUE
KUCJIOMOJIOYHBIX ~ THPOJYKTOB,  BHHOAEnHe.  MukpoOuonormueckuii  cuHTe3.  OOBEKTHI
MHUKPOOMOJIOTHYECKHX — TexHonorui. [IpomsBoncTBo  Oenka, aMHUHOKHCIOT W BUTAMHUHOB.
HckyccTBeHHOE OIIOA0TBOPEHME. PEKOHCTPYKIS ANIEKIETOK U KIOHUPOBAHUE XKHUBOTHBIX. MeTox
TPAHCIIJIAHTALUY SAEpP KIETOK.

XpoMocoMHass W TeHHas HHXeHepHs. VICKYCCTBEHHBIM CHHTE3 TIeHa U KOHCTPYHPOBAHUE
pexomOunanTHeix JIHK. JlocTrmkeHHs M HepCreKTHBB XPOMOCOMHOW W TE€HHOW WH)KCHEPHH.
MeauuuHckre 6M0TeXHOI0THHU. VICTIONb30BaHIE CTBOJIOBBIX KIETOK

Cucrema u MHOF006pa3I/Ie OpraHnv4eCKoro Mmpa

4.1

Bbuonorudeckoe pasHooOpazme opraHuzMoB. COBpeMEHHas CHCTEMa OPTaHWYECKOTO MUpA.
[Tpunatmme! Kaaccudukanuu oprann3MoB. OCHOBHBIE CHCTEMATHIECKUE TPYIIITBI OPTaHU3MOB.
OCOOCHHOCTH CTPOCHHS W JKU3HEACATCIFHOCTH OJHOKICTOYHBIX OPraHU3MOB. bakTtepuu, apxew,
OJTHOKJICTOYHBIC TpUOBI, OIHOKJIETOYHBIC BOJOPOCIH, MAPYTHE MPOTHUCTHL. KOJIOHHANBHBIC
OpraHu3MEbL. JIBI)KEHHE OJHOKICTOYHBIX OPTraHU3MOB: aMEOOMIHOE, JKTYTHKOBOE, PECHHYHOC.
3amura y OJHOKJIETOYHBIX OpraHu3MoB. Pa3lIpakuMOCTh y OJHOKJIETOUHBIX OPIraHHU3MOB.
Takcucer

4.2

MHoOrokaeTouHsle pacTeHus. B3auMocBs3b yacTell MHOTOKJIETOYHOTO OpraHu3Ma. TkaHM, OpraHbl
U CHCTEMBI OpPraHOB MHOTOKJIETOYHOrO opraHu3Ma. OpraHusM Kak eJuHoe Lenoe. TkaHu
pacteHuii. TUIIBI pacTUTENBHBIX TKaHEH: 0Opa3oBaTebHasl, MOKPOBHAS, MPOBO/SIAs, OCHOBHAS,
MexaHndeckas. OcoOCHHOCTH CTpoeHHs, PyHKIHH U pacriosiokKeHHs TKaHEeH B OpraHax pacTeHUH
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BereraTuBHble U reHepaTUBHBIE OpraHbl pacTeHuil. DyHKIMKM OpraHoB U cucTeM opraHoB. Kapkac
pacteHuil. J[BkeHME MHOTOKJIETOYHBIX PACTEHHUH: TpOmu3Mbl M HacTuu. IloriomeHue BOAbI,
YIJIEKHCIIOTO Ta3a ¥ MUHEPAIbHBIX BEIIECTB pacTeHUsMH. [lpixanue pacrenuil. Anddysus razos
yepe3 MOBEPXHOCTh KIETKU. TpPaHCIOPTHBIE CUCTEMBI pacTeHuil. Brlnenenue y pactenuil. 3amura
Yy MHOrOKJIeTOuHBIX pacTteHud. Kytukxyma. CpeacTBa NacCHUBHOM M XMMHUYECKOH 3aIlUTHI
OUTOHLIUIBI.

Pa3znpaxuMoCTh W peryysnus y OpraHusMoB. Pa3IpaXMMOCTb M PEryJisilus y MHOTOKJIETOYHBIX
pacteHuil. PocToBbIe BelleCcTBA U UX 3HAYEHUE

4.5

MHOTOKJIETOUYHbIE >KHBOTHBIE. B3aMMOCBs3b dYacTeli MHOTOKJIETOYHOTO OpraHnusma. TKaHI/I,
Opraibl W CHCTEMBI OpPraHOB MHOT'OKJICTOYHOI'O OpraHM3Ma. OpFaHI/I3M KaKk C€AMHOC I1ICJIO0C.




T'omeoctas. TkaHW >KHBOTHBIX M UYEJIOBEKA. THIBI >KUBOTHBIX TKAaHEH: SIHWTEIHAIbHAs,
COCIMHUTENbHAS, MBbIIeYHass, HepBHAasA. OCOOEHHOCTH CTpOEHUS, (YHKIUHA W PACIOJIOKEHUS
TKaHEH B OpraHax KMBOTHBIX W YeJIOBEKa

4.6

Opra"pl U CHCTEMBI OPTaHOB >KMBOTHBIX. DYHKINH OpPTaHOB M CHCTeM opranoB. Omopa Tena
oprann3MoB. CKeJeThl OJHOKJIETOYHBIX M MHOTOKJICTOYHBIX JKHBOTHBIX. HapyXHBIH U
BHYTpeHHHUH ckeneT. CTpOeHNE U TUIIBI COSANHEHHS KOCTEH.

JIBmkeHHE MHOTOKJIETOYHBIX JKMBOTHBIX. IIWTaHWe JKMBOTHBIX. [IlWTaHWE ITO3BOHOYHBIX
JKUBOTHBIX. JIpIXxaHue )UBOTHBIX. KoxkHoe aprxanue. XKabepHoe U JIErouHOE JhIXaHHe.

JlpixaHnne TO3BOHOYHBIX JKHBOTHBIX. OBOJIOIMHOHHOE YCIIO)KHEHHE CTPOCHHSA  JIETKHUX
[I03BOHOYHBIX HUBOTHBIX. [[pIxaTenbHas cucreMa 4elloBeKa. MexaHM3M BEHTWISALMH JIETKUX Y
[TUL U MIIEKOMUTAIOMINX. TpaHCOPT BEIIECTB Y OPraHU3MOB. TpaHCHIOPT BELIECTB Y KUBOTHBIX.
KpoBenocHasi cucrema u e€ opransl. KpoBeHOCHas cucteMa MO3BOHOYHBIX >KMBOTHBIX. Kpyru
KpPOBOOOpAIICHUS. DBOJIIONUOHHBIC YCIOKHEHUS CTPOCHUS KPOBEHOCHON CHUCTEMBI MTO3BOHOYHBIX
JKUBOTHBIX. BblieneHue y opranusmoB. Beinenenue y >kMBOTHBIX. COKpaTHUTENbHbIE BaKyOJH.
Opranbl BoieneHusi. CBsi3b MMOJIOCTH Tella C KPOBEHOCHON U BBIAEIUTEIHHOW CHUCTEMaMH.
Brienenne y mo3BOHOYHBIX JKUBOTHBIX. 3alllUTa Y MHOTOKJIETOYHBIX KUBOTHBIX. [TOKpOBHI U KX
TIPOU3BOTHEIE.

PazmpaxiMoCTh W Perysius y OpraHW3MOB. Pa3ipakuMoCTh y OZHOKJIETOYHBIX OPTaHW3MOB.
Taxcucel. Pa3apaxuMocTs U peryJisiius y MHOTOKJIETOUHBIX pacTeHuil. PocToBbIe BemecTBa U Ux
3HaYCHUE.

HepeHas cuctema u peduiekTopHas PeryJisiiys Y MHOTOKIICTOYHBIX KUBOTHBIX. HepBHas cuctema
U e€ OTAebl. DBOJIOLUOHHOE YCIOKHEHUE CTPOCHUSI HEPBHOW CUCTEMBI Y dKUBOTHBIX.

Paspabotka anropurMoB u nporpamm s 3G HEeKTUBHON (YHKIMOHAIBHON aHHOTAIIMUA TEHOMOB,
TPAHCKPHUIITOMOB, IPOTECOMOB, METa0OJIOMOB MHUKPOOPTaHH3MOB, PACTCHUH, KHUBOTHBIX U
YeJloBeKa

Opl"aHI/ISM YCJIOBCKA U €TI0 3J0pPOBLE

5.1

Opra"bl U CHCTEMBI OpPraHOB deioBeka. OTAeNs! TOJOBHOTO MO3Ta IO3BOHOYHBIX >KHBOTHBIX.
Pednexc u peduexropras nyra. besycnoBHsle 1 ycioBHEIE peduiekchl. ['ymMopaisHast perysmus u
SHIOKPHHHAS CHCTeMa JKUBOTHBIX M YeJoBeKa. JKene3sl SHAOKPHHHOW CHCTEMBI M X TOPMOHBEI.
JleticTBue ropMoHOB. B3auMoCBA3b HEPBHOW W SHIOKPUHHON cucTeM. | urmoTanaMmo-runodu3apHas
cucreMa. Pednekc u pediaekropHas ayra. be3ycioBHBIC U yCIOBHBIE PedIeKChI

5.2

3amura opraHuzMa OoT Oone3Heil. IMMyHHas cucreMa denoBeka. KIIETOUHBIM M TyMOpaIbHBIN
AMMYHHTET. BposkE€HHBIN, MPUOOPETEHHBIN crienmuIecknii IMMYHUTET. TeopHs KIOHAJIbHO-
cenektuBHOoro mMmmyHuteta (IL.Opmux, ®.M.bepuer, C.Tonerasa). BocmanmurenbHble OTBETHI
oprasn3MoB. Poiik BposkIEHHOTO NMMYHHTETA B Pa3BUTHH CHCTEMHBIX 3a00JI€BaHUN
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KpoBenocHass cucrema u e€ opranel. Ceppie, KpPOBEHOCHBIE COCYyAbl W KpoBb. Kpyru
KpoBooOpameHus. Pabota cepana u e€ peryIsius
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I[LIX&HI/IG YCJIOBCKaA. I[I/I(i)(i)Y?)I/If{ ra3oB 4Y€pe3 IMOBCPXHOCTH KICTKH. ﬂLIX&TeHLHaﬂ CHUCTCMa
YCJIOBCKaA. I[LIX&TCHLHaﬂ TMOBCPXHOCTD. P CTYJIAIUA AbIXaHU. I[LIX&TCJILHLIC 00BEMBI
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HI/IIIIGBapI/ITeJILHaH CHCTEMa 4YCJIOBCKA. OTL[CJ'II)I MUIICBAPUTCIBHOI'O TPaKTa. HI/IIIIGBapI/ITeJ'ILHLIe
KCJIC3bI. BHyTpI/IHOJIOCTHOC Y BHYTPHUKJICTOYHOC NUIIICBAPCHUC

5.6

ITokpoBel 1 ux mnpousBomubie. Opranbl BoyieneHus. [louku. CtpoeHue U (QyHKIIMOHHPOBAHHUE
Heppona. OunbTpanus, ceKkpenusi U oOpaTHOE BCAchIBaHHE KaK MEXaHHM3MBI PabOTHl OpPraHOB
BhIienieHus. O0pa3oBaHUE MOYH Y YEIIOBEKA

5.7

JIBmxeHue yenoBeka: MpledHas cuctema. CkeleTHbIe MBI U uX padoTta. CTpOCHHWE W THIIBI
COCOUHEHUS KOCTCH

Teopus sBosonnu. Pazsutre sxu3HN Ha 3emite

6.1

Opomounonnas Teopuss Y. [apsuna. Ilpennocbuiku BO3HMKHOBEHMsI JapBUHM3MA. KuU3Hb U
Hay4Has AedrensHocTs Y. JlapBuHa.

Jewkymue cwibl 3Boonud BumoB mo Y. JlapBuHy (BBICOKas HHTCHCHBHOCTH Pa3MHOXKCHUS
OpraHW3MOB, HACICICTBCHHAsS HW3MCHYMBOCTh, OOph0a 3a CYIIECCTBOBAaHHE, CCTCCTBEHHBIA H
HCKYCCTBEHHBINH 0TOOD).

Odopmitenne cuHTeTHueckoit Teopum dBomonuu (CTD). HeldrtpasbHas Teopus DSBOJIOIHH.
CoBpeMeHHasi 3BOJIOIMOHHAS OHWOJOTHS. 3HAYCHHE DBOJIIOIMOHHOW TEOPUU B (POPMHUPOBAHUHU
€CTECTBEHHO-HAyYHOU KapTUHBI MHpa

6.2

[onynsiuust kak dJeMeHTapHas enuHuNa dSBojiouuMu. COBpeMEHHbIE METOIbl  OLEHKHU
TEHETHYECKOTO PAa3HOOOpas3us M CTPYKTYPHl MOMy LIIui. MI3MeHeHne reHo(pOoHAa MOy Kak
9JIEMEHTapHOE DBOJIIOIMOHHOE SBICHHWE. 3aKOH TeHeTHYeckoro paBHoBecus JIk. Xapau, B.




Baiiabepra.

OneMeHTapHbIe  (QakTOphl  (ABIKYIIWME  CHIIBI)  JBOJIONMHA. MYTalMOHHBIA  TpoIiecc.
KoMOuHaTuBHast M3MEHIHBOCTD. [[peiid reHoB — cirydaiiHbie HeHANpaBIeHHBIE H3MEHEHUS YaCcTOT
aurenet B momyismuax.  Oddekr ocHoBarens. Murpanuu.  M3onsAmus  TOIYJISAIAN:
reorpaduueckas (IpocTpaHCTBEHHAs ), Onogorndeckas (penpoyKTHBHA).

EcrectBenHblli 0TOOp — Hampasistfomuid ¢axkrop sBosonuu. PopMbl ecTecTBEHHOro 0oTOOpa:
JIBIDKYIIMH, CTAOMIM3UPYIOILMH, pa3pbiBatonii (au3pynTuBHbIii). [TonoBoii otdop.
[TpucnocoOneHHOCT,  OpPraHM3MOB ~ Kak  pe3yidbTaT  MHKPOJBOJIOLMH.  BO3HMKHOBEHHE
npucrnocoOieHuii y opranu3mMoB. ApoMopdo3sl 1 uanoaganTauuu. [Ipumeps! npucnocobiaeHuit y
opranu3MoB. OTHOCUTEIEHOCTH MPUCIIOCOOIEHHOCTH OPraHU3MOB.

Bun, ero xpurepun u cTpykrypa. BumoobpasoBanue kak pe3yabTaT MUKPO3BOIIONHHU. M30mmsmms —
KIII0YeBO (akTop BHmooOpazoBanus. [yt u cmocoObl BHIOOOpa30BaHUS: aJIONATPUIECCKOE
(reorpaduueckoe), CHUMIATPUIECKOE (IKOJIOTHIECKOE), «MTHOBEHHOE» (TIOJMITTIOMINA3AIINS,
ruOpuam3anys). JmuTensHOCTE BOMIONNOHHBIX POLIECCOB.

Mexaau3mbl HopMHUPOBaHYSI OHOIOTHIECKOTO pasHOOOpa3usl.

Ponb 9BOMOIIMOHHOW OMOJIOTHH B pa3paboTKe HAYYHBIX METOJOB COXpaHEHHUs OMOPa3zHOOOpasHs.
MUKpPO3BONIONMS Y KOBBOJIOIMS IapasUTOB W UX X035¢B. MexaHu3Mbl (OpMUPOBAHUS
YCTOWYMBOCTH K aHTUOMOTHKAM M CIIOCOOBI OOPHOLI ¢ HEell

6.3

Meroapl W3ydeHUS] MaKPOIBOJIONMHK. [laJeOHTOJOrMYECKUEe METO[bl H3y4YSHHUS! HBOJIOLHUHU.
IMepexoubie GOpPMBI U PUITOTEHETHYECKUE PSIIBI OPTaHU3MOB.

Buoreorpaduueckue meronbl u3yueHus 3pomonuu. CpaBHeHue (Iopbl u (ayHbI MaTCPUKOB H
octpoBoB. bruoreorpaduueckue obnactu 3emian. BUABI-9HASMUKU U PEITUKTHI.

DMOpPHOJIOTHYECKUE W CPABHUTEIHLHO-MOP(POJOTHYCCKHE METONbl M3YYCHHS  JBOJIIOLUU.
I'eHeTHYCCKUE MEXaHM3MBI JBOJIIOIUM OHTOTCHE3a M TOSBIICHUS SBOJIIOIMOHHBIX HOBIICCTB.
T'oMonoruyHble W aHAJOTUYHBIC OpPTraHbl. PyJAMMEHTapHBIC OpPraHbl M aTaBU3MbI. MOJICKYJISPHO-
TCHETHYCCKUE, OMOXMMUYECKHUE U MATEMATUICCKUE METOBI H3YUYCHUS YBOJIFOIMH. | OMOJIOTUYHBIC
reHbl. COBpEMEHHbBIE METO/IbI IOCTPOCHHUST (PUIOT€HETHUECKHX [IEPEBbEB.

XpOMOCOMHbBIE MyTAaI[MU 1 BOJIOLUSI TEHOMOB.

O6mme 3akoHOMEpHOCTH (TpaBWiIa) SBONIONUH. HeoOpaTHMOCTh JBONIONMH. ANaNTHBHAS
panuaiusi. HepaBHOMEPHOCTh TEMIIOB 3BOJIIOIMN

6.4

HayuHble THITOTE3BI MPOUCXOXKACHUS KI3HU Ha 3emiie. AOHOreHe3 u maHcrepMmus. JloHay4HEIC
MIPECTABICHUS O 3aPOXKACHUH KI3HH (KpearnoHn3M). [ umore3a moCTOSHHOTO caM03apOKICHHS
KU3HU U € ompoBepkeHue onbitamMu @. Penu, JI. Crnamnmanmnanwm, JI. Tlactepa. [IponcxoxneHne
JKU3HU ¥ aCTPOOHOJIOTHSI.

OcCHOBHBIE JTambl HEOpraHWYecKkod HBomonwu. [ImaHeTapHas (Te€oJOrHMYecKas) SBOJIOIWSL.
Xummdeckasi 3Boonys. AOMOTEHHBIN CHHTE3 OPraHMYECKUX BEIIECTB U3 HeopraHmdeckux. OmbIT
C. Mumnepa u I'. FOpu. O6pa3oBanue mosmMepoB u3 MoHoMepoB. KoamepBaTHas rumote3a A.M.
Omnapuna, runore3a nepsuyHoro OynboHa /Ix. XomgeliHa, renerndeckas runoresa I'. Mémepa.
Pubosumer (T. Yex) m runoresa «vupa PHK» V. I'mnbepra. ®dopmupoBanue MemOpaH u
BO3HHKHOBEHHE MPOTOKJIETKH.

Hcropus 3emimn u MeTozb! e€ n3ydenus. Mickonaemble opraHMdecKue OCTaTKH. ['eoxpoHoorus u eé
Merozpl. OTHOCUTENBHAS U aOCOIIIOTHAS TeOXPOHOJIOTH. ['€0XpOHOJIOTHYeCKas! IIKaJla: 0HBI, 3PbI,
TIEPUOBI, STIOXH.

HavanpHble STambl opraHudeckod OHBONIONMH. llosBICHWE ¥ DSBONIONMS NEPBHIX KIETOK.
OBosronus  Merabonm3Ma. Bo3HuKHOBeHHE TMeEpBBIX JSKocucTeM. COBpPEeMEHHBIE MHUKpPOOHBIE
OMOIUIEHKM KaK aHajlor TMepBhIX Ha 3emie coobmiectB. CrpoMaroysmTel. I[IpokapuoTel U
9YKapHOTHI.

[IpoucxoxaeHne dSykapuoT (CUMOHMOTEHe3). DBOJIONHOHHOE MPOUCXOXKIACHHE BHPYCOB.
[MpoucxokaeHHe  MHOTOKJIETOYHBIX ~ OPraHM3MOB.  BO3HMKHOBEHHE  OCHOBHBIX  TPYIHII
MHOTOKJICTOYHBIX OPTaHH3MOB.

OCHOBHBIE 3Tambl 3BOJIIOIMH BBICIIMX pacTeHuid. OcHOBHBIE apoMopdo3bl pacTeHUi. Brixox
pactenuii Ha cymy. [losBieHHe CIOPOBBIX pacTeHMH W 3aBoeBaHMEe WMHU cyiid. CeMeHHbIe
pacrenust. [IporcxoskaeHne IBETKOBBIX PacTeHUH.

OCHOBHBIE 3Talbl ABONIOLUUH XKUBOTHOTO MHUpa. OCHOBHBIE apoMop]o3bl KUBOTHHIX. BeHnckas
(dayna. KemOpuiickuii B3pbIB — TIOSIBIIEHHE COBPEMEHHBIX THIOB. [lepBbIe XOPIOBbIC KUBOTHBIC.
Kuzap B Bome. OBOJIONUSA TIO3BOHOYHBIX. [IpomcxoxaeHne amMQuOWA W PENTHIIHA.
[IpoucxoxxaeHne MIEKONUTAIOMNX W NTHL. [lpuHIMN xirogeBoro apomopdosa. OcBoeHHe
0eCII03BOHOYHBIMH U TIO3BOHOYHBIMH KHBOTHBIMH CYIITH.

PazBuTHe xm3HM Ha 3emile 1O dpaM W TEpHOAAM: apxeH, MPOTepo30H, Male030i, Me3030,
KaifHo30H. O0IIas XapakTepUCTHKA KIIMMAaTa M Te0JIOTMUECKUX MpolieccoB. T1osBIIeHHE B paclBET




XapaKTepHBIX OPTaHW3MOB. YTJI€0Opa3oBaHWE: €r0 YCIOBHS W BIMAHHE HA Ta30BBI COCTaB
aTMoCQephl.

MaccoBbie BRIMHUpPAHHSI — SKOJIOTHYECKUE KPU3UCHI MPONUTOro. [IpHanHBI U CIEICTBHS MacCOBBIX
BeIMUpaHui. COBPEMEHHBIN 9KOJOTHIESCKUI KPU3HC, €T0 OCOOCHHOCTH

6.5

Pazmensr m 3amaum antpomonorun. Metomsl aHTporosiornd. CTaHOBJIEHHE MPEICTABICHUAN O
MIPOUCXOKACHUH YenoBeka. CoBpeMEeHHbIE HayYHBIE TEOPHH.

CXO0ACTBO HeNOBeKa C JKMBOTHBIMU. CHcTeMaTHYecKOe IOJOXKEHHEe uenoBeka. CBUIETENBCTBA
CXOACTBAa YENIOBEKa C JKUBOTHBIMH: CpPaBHHUTEIHHO-MOp(doIIoTHIecKrne, 3MOPHOIOTHIECKNE,
¢u3nonoro-OnoXuMuYecKkne,  moBexeH4eckne.  OTaWMUMs ~ YeloBeKa  OT  JKHUBOTHBIX.
[TpssMOX0XKIEHNE U KOMIUIEKC CBSI3aHHBIX C HUM NPH3HAKOB. Pa3BUTHE rOJIOBHOTO MO3ra M BTOPOH
CUTHAJIBHOW CHCTEMBI.

JBwxymune cwisl (pakTopbl) aHTpoIoreHesa: Ouojornueckue, couuanbHble. CoOTHOLIEHUE
OMOJIOTMYECKUX U COLMAIBbHBIX (DAKTOPOB B aHTPOIIOTCHE3E.

OCHOBHBIE CTaM{ AaHTPOIIOTeHE3a. ABCTPAJONUTEKM — ABYHOTHE IpeAkH mrojei. YemoBek
yMeIblii, IEpPBbIE U3TOTOBJIECHUS OpyAuil Tpyaa. UenoBek NpsIMOXOISIIHUNA U IEPBBIHA BBIXOJ JIOJEH
3a npeaensl AQpukn. YenoBek reineap0eprekuii — o0uuii mpeok HeaHIepTaTbCKOTO YeJIOBEKa U
yesoBeKa pa3yMHOro. YenoBek HeaHJAEPTAIbCKUN Kak BUJ JIIOJEW XOJOJHOTO KinMarta. Yenosek
pa3yMHBI COBPEMEHHOTO THIIA, JEHHCOBCKHH YENIOBEK, OCBOCHHEC KOHTHHEHTOB 3a IpeleiaMiu
Adpukn.

DBONIONUS  COBPEMEHHOTO 4EJOBeKa. ECTECTBEHHBI OTOOp B MOMyJISAIMIX YeJIOBEKa.
MyTanMoHHbIH nporiecc u noauMopdusM. [lomynsiunoHHBIE BOJHBL, Ipei( I'eHOB, MUTpaLUs U
«(hPeKT ocHOBATENS» B MOMYJIALUIX COBPEMEHHOTO YEJIOBEKa.

Yenoseueckue packl. [lonstue o pace. bosbiue pacsl: eBponeonHas (eBpasuiickas), aBcTpajo-
HerpoujHas (9KBaTOpHallbHast), MOHrOJOMIHAs (a3MaTCKO-aMepuKaHckas). Bpems u nyTH
paccelsieHus1 4elioBeKa 1Mo IuiaHere. EMMHCTBO yenoBedeckux pac. HaydyHasi HeCOCTOSITENBHOCTH
pacusma. [IprcnocoOiaeHHOCTh 4enoBeKa K PasHBIM YCIOBHUSIM OKpysKarouled cpeabl. BuusiHue
reorpaduueckoit cpepl U Ipeiida reHoB Ha MOPQOIIOTHIO U GUHOJIOTHIO YEIIOBEKA

DKOCUCTEMEI U mpucynue MM 3aKOHOMEPHOCTHU

7.1

Paznens! n 3anaun skonoruu. CBA3b 3KOJIOTHH C IPYTHMHU HayKaMH.

Meroast akosorun. IloneBble HaOmIOAEHMSA. OKCIEPUMEHTHI B OJKOJOTHMH: TPHUPOAHBIE H
naboparopHbele. MosieTMpoBaHie B HKOJOTMH. MOHHUTOPHHI OKPY)KAIOIIEH Cpelpl: JIOKAJIbHBIH,
PETHOHATBHBIN M TII00aTbHBIN

7.2

Okonorndeckre (HaKTOpel M 3aKOHOMEPHOCTH MX JeicTBusa. Kiaccumukamms SKOJIOTHIECKHX
(hakTopoB: abmoTHYECKHE, OMOTHYECKHE, aHTpororeHHbie. OOIIMe 3aKOHOMEPHOCTH IEHCTBHS
skoormueckux ¢akropon. Ilpasmno muanmyma (K. HInpenrens, 0. JIn6ux). TolepaHTHOCTD.
OBpHUOHOHTHBIE U CTCHOOMOHTHBIE OPTaHU3MBI.

Abnornueckue ¢akrtopsl. CBeT Kak dkojsormdeckuil Qakrop. JleificTBHe pasHBIX y4YacTKOB
COJIHEYHOTO CIEKTpa Ha OpraHU3MBl. DKOJOIMYECKHE TPYMNIbl PAacCTEHHH M SKUBOTHBIX 110
OTHOIIEHHIO K cBeTy. CHrHasibHas ponb cBeta. Doroneprnoausm.

Temneparypa Kak dKkojormdyeckuii ¢akrop. [JleficTBue Temieparypsl Ha  OpPTraHH3MEL.
[NoliknoTepMHbIE ¥ TOMOHOTEPMHBIE OpPTaHU3MBbI. DBPUTEPMHBIE 1 CTEHOTEPMHbIE OPTaHU3MBI.
BnaxxHocTh Kak skosiorudeckuii (akrop. [IpucmocobieHnss pacTeHU K TMOAIEPKAHUIO BOTHOTO
Oamanca. Kmaccudukanus pacTeHHd MO OTHOIIEHUIO K Bojze. [IpHcrmocoONMeHHs KHBOTHBIX K
M3MEHEHHIO BOJTHOTO PEXKIMA.

Cpenpl OOWTaHUS OPTaHM3MOB: BOJAHAs, HA3eMHO-BO3AYINHAs, IIOYBEHHAs, IIIyOWHHAS
MOJNIOYBCHHAS, BHYTpHOpTraHM3MeHHas. DU3NKO-XMMHYECKHEe OCOOEHHOCTH Cpel OOWTaHHA
opranu3MoB. IIpucrioco6eHns OpraHn3MoB K KU3HH B pa3HbIX cpeliax.

Buomorndeckne putMmbl. BHemHue u BHyTpeHHHE pUTMBI. CyTOUYHBICE W TOAWYHBIC PUTMEI.
[Tpucnoco0neHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHHSIM YCIIOBHH JKH3HU.

JKusnennsle Gpopmel opranu3MoB. [lonsTre o xu3HeHHOH (opme. JKnzHeHHbIE (OPMBI pacTeHUI:
JIEpeBbsl, KYCTAapHUKH, KYCTApPHUYKH, MHOTOJICTHHE TpaBbl, ONHOJCTHHUE TpaBbl. JKW3HEHHBIC
(OPMBI )KUBOTHBIX: I'MJPOOHOHTEI, T€OOMOHTHI, a3poOnOHTE. OcOOEHHOCTH CTpoeHus u obpasa
KI3HHL.

buotnueckue QakTopel. Buasl OHMOTHYECKMX B3aMMOJCHCTBHI: KOHKYPCHIIHS, XHUIIHAYECTBO,
cnM6mo3 u ero popmel. [TapazuTusm, koomneparus, MyTyaIu3M, KOMMEHCATN3M (KBapTHPAHTCTBO,
HaxJIeOHMUeCTBO). HeTpoduueckue B3auMoIeHCTBUS (Tommueckne, Gopudeckue, GpadpuIecKue).
3HayeHne OMOTHYECKUX B3aUMOJCHCTBHI IUIS CYIIECTBOBAHHS OPTaHW3MOB B cpele OOMTaHUS.
[TpuHIINT KOHKYPEHTHOTO MCKITIOYSHHS

7.3

DKOJOTMYECKUE XapaKTepUCTUKH Tomyssiun. [lomyssuus kak Ouonoruueckas cucrema. Pounb
HEOJHOPOJAHOCTH Cpeibl, (PU3NYECKMX OaphbepoB W OCOOCHHOCTEW OHWOJOTHH BHJIOB B




(hOpMHUPOBAHNN TPOCTPAHCTBEHHON CTPYKTYpHI MoIyrsiiiuii. OCHOBHBIE IMOKA3aTEeNH HOMYJIISIIHA:
YUCIIEHHOCTD, TUIOTHOCTh, BO3PACTHAS U MOJIOBAS CTPYKTYpa, pOKIAEMOCTb, IPUPOCT, TEMIT POCTA,
CMEPTHOCTh, MATPAIIHS.

OKonorudeckas CTpyKTypa nomyasaiun. OeHKa YHCICHHOCTH MOy INY. JJuHaMIKa IOy IS IHH
u e€ peryysiuusa. buotudeckuil moreHIMan nomyassuuu. MojenupoBaHue TUHAMHUKU MOIMYJISILIUH.
Kpusbie pocrta uucineHHoctu mnonyjsiuuu. KpuBble BbDKHBaHMA. Perynsiuusi 4MCIeHHOCTH
MOMYJIAIUI: poNib (DAKTOPOB, 3aBHCAIIMX M HE 3aBUCAIIUX OT IUIOTHOCTH. DKOJOTHYCCKHE
ctpateruu BUJoB (r- u K-crparerun).

[onsTue 06 3KoNOrMYECKOl HuIIe BUIa. MecTtooOuTanue. MHOrOMepHast MOJIENb YKOJIOTHYCCKOM
numn k.M. Xatunncona. Pazmepsl skonornyeckoil Humu. IloTeHuuanbHas U pealn30BaHHAs
HUIIIN.

Bug kak cucrema mnomymsiui. Apeansl BUIOB. Buasl M MX KU3HEHHBIE CTpaTETHH.
3aKOHOMEPHOCTH TOBEJCHHUS W MHTPAIUil JKUBOTHBIX. BHoOrHUeckne MHBAa3MH TyKEPOTHBIX
BHJIOB

7.4

CoobiecTBa oprann3mMoB. bruorieHo3 u ero ctpykrypa. CBsi3u MEKIy OpraHu3MaMu B OHOIICHO3E.
OkocuctemMa kak OTKpbITas cucrema (A.Jk. Tencnu). OyHKIMOHATIBHBIE OJIOKA OPTaHW3MOB B
9KOCHCTEME: TPOIYIEHTH, KOHCYMEHTHI, penyleHThl. Tpoduueckue ypoBHU. Tpoduueckue menu
u ceTn. AGmoTndeckue OJI0KH dKocucTeM. [10UBEI U MBI B 3KocHcTeMax. KpyroBopoT BemiecTs
ITOTOK 3HEPTHH B IKOCHCTEME.

OCHOBHBIE TTOKa3aTeNN YKOCHCTEeMBl. briomacca 1 mpoaykuus. DKOJOTHISCKHE THPaMHIBI YHCET,
OMOMACCHI U SHEPTHH.

HampapneHHbIE 3aKOHOMEPHBIC CMEHBI COOOINSCTB — CYKICCCUH. [lepBHYHBIE U BTOPHYHEIC
CYKIICCCHU U UX MPUYHHBI. AHTPOIOTCHHBIC BO3JICUCTBHSA Ha CyKiieccuu. KimMakcHOE cOOOIIECTRO.
Buopa3noobpasue 1 noHOTa KPYroBOPOTA BEIIECTB — OCHOBA YCTOHYUBOCTH COOOIIECCTB.
[pupoanbie 3KOCHCTEMBI. AHTPOIIOTCHHBIC IKOCUCTEMBL. ATposKocHcTeMa. ATpolieHo3. Pasnnuns
MEX]ly aHTPOIIOTCHHBIMH U IPUPOJTHBIMU IKOCUCTEMAMH.

YpboskocucteMbl. OCHOBHBIE KOMITOHEHTHI ypOodskocuctem. [oponckas ¢mopa u ¢ayna.
CuHaHTpONM3aMsl TOPOACKOW  ¢ayHpl. buomormueckoe W XO3JUCTBEHHOE  3HAYCHUE
arpodKOCHCTEM U ypOOIKOCHCTEM. 3aKOHOMEPHOCTH (DOPMHUPOBAHUS OCHOBHBIX B3aUMOJICHCTBUN
OpPTaHW3MOB B SKOCHCTEMaX.

Ilepenoc sHeprHHM M BEIMIECTB MEXKIY CMEXKHBIMH HKOCHCTEMaMHU. YCTOHYMBOCTH OPTaHHW3MOB,
OIS ¥ DKOCHUCTEM B YCIOBHUSX €CTECTBEHHBIX M aHTPOIIOTSHHBIX BO3ACHCTBUI

7.5

Bbuocthepa — obmemnnanerapHas 0001049ka 3eMIIH, TA€ CYIIECTBYET WM CYIIECTBOBAJIA JKU3Hb.
Yuenne B.W. Bepuaackoro o 6mochepe. O6mactu 6mochepsr u e€ coctaB. JKuBoe BemecTBo
ounocheps! U ero PYHKITHIH.

3akoHOMEpHOCTH cyImiecTBoBaHUs Omocheprr. OcobeHHocTH Omocdepsl Kak TIoOATBHON
sKocucTtembl. Jl[MHamuueckoe paBHOBecMe B Ouocdepe. KpyroBoporel — Bemects  H
OMOTCOXUMHYCCKIE UKIEI (yriiepoa, a30ta). PUTMUYHOCTS siBeHHiA B Onocdepe.

3onaneHOCTh Onocthepsl. [lonatue o 6uome. OCHOBHBIC OMOMEBI CYIIH: TYHIpPa, XBOMHEIC Jieca,
CMEIIaHHBIC W IWIMPOKOJIUCTBCHHBIC Jieca, CTCNH, CABaHHBI, NYCTBHIHH, TPOIMUYECKUE Jieca,
BBICOKOTOpBsI. KITMMat, pacTUTENbHBINA U )KUBOTHBIA MHP OMOMOB CYIIIH.

Crpykrypa u (DYHKIUS >KUBBIX CHCTEM, OIICHKA WX PECYPCHOTO MOTEHIMAda W OHOCHEPHBIX
byHKIAH

7.6

DKOJOTHYECKHE KPU3WUCHI M WX MPUYHMHBL. BosneiicTBue yemoBeka Ha Omocdepy. 3arps3HeHHE
BO3IYIIHOW cpenpl. OxpaHa Bo3myxa. 3arps3HCHHE BOIAHOU cpembl. OXpaHa BOJIHBIX PECYPCOB.
Paspymienne mouBsl. OXpaHa MOYBEHHBIX pecypcoB. Mi3MeHeHue kinmara.

AHTpPOTIOTEHHOE BO3JICHCTBHUEC HA PACTHTCIBHBIA M JKUBOTHBIM Mup. OXpaHa PacTUTEIBHOTO U
KHUBOTHOTO Mupa. OCHOBHBIC MPUHIIMITBI OXpaHbl prpobl. KpacHsie kHUrH. Oc000 0XpaHseMble
npupoanbie Teppuropun (OOIIT). boTannueckne cambl ¥ 300JI0THUECKAE TTAPKH.

OCHOBHBIC TIPUHLUIBI yYCTOWYHMBOIO Ppa3BUTHSl YEJIIOBEYECTBA W MPHUPOABL. PaluoHaTbHOE
MIPUPOIOTIONIB30BaHNE U COXpaHEHUE OMOJIOTHIECKOTO pasHooOpasus 3emin










