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HOACHUTEJBHAS 3AIIUCKA

[Iporpamma mo y4uebHOMY mpeamery "buonorus" (manee - Owomnorus) Ha
YpOBHE cpeaHero oodiiero ooOpa3zoBaHus pa3paboTaHa Ha ocHoBe dDeneparbHOrO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 ob6pazoBanuu B Poccuiickoit denepanuny,
dI'OC COO, Konmenuuu mnpernojaBaHus ydeOHoro mnpeamera «buosorus» u
OCHOBHBIX TOJIOKEHUH (enepanbHOi paboyeil mporpaMmbl BOCIIUTAHUS.

YueOuslii npeamer «buonorusi» yray6néunoro ypoBHs uszydenus (10-11
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB MpeaMeTHoU oOnactu «EcrecTBeHHO-
HayudHble ipeaMeTh». CornacHo nonoxeHussM @I'OC COO npodunbHbie yuyeOHbIE
NpeaAMeThl, H3ydyaeMble Ha YriayOJIE€HHOM ypOBHE, SBISIOTCS — CIIOCOOOM
mupdepeHnmanm  00ydeHUST Ha YPOBHE CpeaHEro oO0Iero oOpa3oBaHUS U
MPU3BaHBl OOCCIICYUTHh MPEEMCTBEHHOCTh MEXKIYy OCHOBHBIM OOIIUM, CPEIHUM
o01mM, cpeHUM NpodecCHOHANTBHBIM U BBICIIUM OOpa3oBaHueM. B To ke BpeMs
KOKIBIM M3 JTHX Y4eOHBIX TMPEAMETOB JOJDKEH OBITh OpPHUEHTUPOBAH Ha
MPUOPUTETHOE PEIICHHE O00pa30BaTEIbHBIX, BOCHUTATEIBHBIX M Pa3BUBAIOIIMX
3a/lay, CBS3aHHBIX C HpodopueHTanuerdn oOydarouuxcsi U CTHUMYJIUPOBAHUEM
MHTEpeca K KOHKPETHOM 00JIACTM HAy4YHOI'O 3HAHUA, CBSA3aHHOIO ¢ OMOJOTrHMEH,
MEJIULIMHOM, KOJIOTUEH, TICUXOJIOTUEN, CTIOPTOM WJIA BOEHHBIM JEJIOM.

[Iporpamma no yueOHomy nipeameTy "buonorus” naét npeacraBieHue o 1eIu
U 3a7a4ax M3y4dyeHus ydeOHoro npeamera «buonorus» Ha yriryOJIEHHOM YpPOBHE,
ompefensieT o0s3areNbHOe (MHBAPHUAHTHOE) NPEIMETHOE COJIEpKaHUE, €ro
CTPYKTYpUpPOBAaHME IO pa3fenaM ¢ TeMaM, paclpelielieHHe I0 KiaccaMm,
PEKOMEHIyeT MOCIEA0BATeIbHOCTh WM3Y4YeHHs YYEOHOro marepuaia ¢ y4EToM
MEXIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH Y4eOHOro Tmpoliecca,
BO3PACTHBIX 0COOEHHOCTEN oOyyJaromuxcs. B mporpaMmme 1o 6Mosioruu peain3oBaH
MPUHIUI PEEMCTBEHHOCTH € U3YYEHUEM OMOJIOTUU HAa YPOBHE OCHOBHOT'O OOLIETO
oOpa3zoBaHus, Oyarojaps dYeMmMy [MpPOCMATPUBACTCS  HAMpPABJICHHOCTh  Ha
MOCJICYIONEe pa3BUTHE OWOJOTHYECKUX 3HAHWM, OpPUEHTHPOBAHHBIX Ha
(GbopMHpOBaHHE  €CTECTBEHHO-HAyYHOIO  MHUPOBO33PEHUS,  IKOJIOTMYECKOTrO
MBIILJIEHUS, IPEJCTABICHUH O 310pOBOM 00pa3e )KM3HU, Ha BOCIIUTaHUE OEPEKHOTO
OTHOIIICHHS K OKPY’Karollel NpupoaHoil cpeae. B mporpaMmMe mo OMOJIOrMU TakKe
MOKa3aHbl BO3MOXKHOCTH yueOHOro rmpeamera «buonorus» B peanuzanuu
tpeboBannii ®I'OC COO Kk TUTAHHPYEMBIM JTHYHOCTHBIM, METANpPEIMETHBIM U
MpEeAMETHBIM pe3yJibTaTaM 00y4eHUs U B JOPMUPOBAHUU OCHOBHBIX BUIOB y4eOHO-
MO3HABATEJIbHOM JIESITEIbHOCTH OOYYaroIIMXCsl 10 OCBOCHHMIO COJIEpPKaHUS
OMOJIOrMUecKOro 00pa3oBaHMsI Ha YPOBHE CPEAHETO 001Iero o0pa3oBaHMUsL.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpeaHEro o0Iero oopasoBaHUs
3aBepiaeT ONOJIOrHIecKoe 00pa3oBaHKE B IIKOJIC 1 OPUCHTUPOBAH HA PACIIIUPEHUE
U yriIyOJieHHe 3HaHUN 00y4aroluxcs 0 dKUBOM MPUPOJIe, OCHOBAX MOJIEKYIISIPHOU U



KJIETOYHOW OMOJIOTUH, SMOPUOIOTUN U OMOJIOTUU Pa3BUTHA, T€HETUKHU, CETEKIIUY,
OMOTEXHOJIOTHH, SBOJIFOLIMOHHOTO YYEHUS U SKOJIOTUH.

Nzyuenne ydeOHOoro mnpeamera «buomnorus» Ha yriIyOJIeHHOM YpOBHE
OPUEHTHPOBAHO HA MOJATOTOBKY OOYyYalOIIUXCs K MOCIEIYIOIIEMY MOJIYYEHUIO
Ouonoruyeckoro  oOpa3oBaHHA B By3aX W OpPraHU3alMAX  CPEIHETO
npodeccuonansHoro oopazoBanusi. OCHOBY €ro COAEPKAHUS COCTABIISIET CUCTEMA
OMONOTMYECKUX  3HAHWUW, TMOJYYEHHBIX TMPU HU3YYCHHH  OOYyYaIOUIMMHUCS
COOTBETCTBYIOIIUX CHUCTEMATHUUECKUX Pa3fesioB OMOJIOTUH HA YPOBHE OCHOBHOTO
obmiero oopazoBanusi, B 10—11 kiaccax 3TH 3HaHUA TNOJy4aroT pa3BuTue. Tak,
pacmMpeHsl U yriyojieHbl OWOJIOTMYECKHE 3HAHHUS O PACTEHUSX, JKUBOTHBIX,
rpubax, OakTepusx, OpraHU3ME YEJIOBEKa, OOIMX 3aKOHOMEPHOCTSAX >KU3HH,
JOTIOJTHUTENBHO BKIKOYEHBI OMOJIOrMYECKUE CBEAEHUS ITPUKIIATHOTO U IOMCKOBOIO
XapaKkTepa, KOTOPbIE MOKHO HCIIOJIB30BaTh KAK OPUEHTHUPBI ISl MOCIEAYIOIIETO
BbIOOpa mpodeccun. Bo3MokHa Takke MHTErpanus OUOJIOTMUYECKUX 3HAHUM C
COOTBETCTBYIOIIMMH 3HAHUSAMH, TOJYYEHHBIMU OOYYAIOIIUMHUCS TPH H3YYECHHUU
(bU3UKH, XUMHUH, Teorpadui 1 MaTEMATUKH.

CrpykTypa mnporpammsl 1o ydyeOHOMYy mnpeamery "buornorus" orTpaxaer
CUCTEMHO-YPOBHEBBI U 53BOJIOLMOHHBI MOAXOABl K H3YYEHHIO OHOJIOTHH.
CorylacHO UM, U3y4arOTCsl CBOKMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE JUUISl dKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpTraHU3ALMH, BOJIOLMH OPraHUYEeCKOro Mrupa Ha 3emiie,
COXpaHEeHUs1 OMOJIOTMYECKOro pa3HooOpasus muaHeTsl. Tak, B 10 knacce u3ydarorcs
OCHOBBI MOJIEKYJSIPHOM M KJIETOYHOW OMONOrMH, 3MOPHUOJIOTUHM U OHOJIOTHH
pa3BUTHUS, TEHETUKH U CEJEKIUH, OMOTEXHOJOTUH U CHUHTETUYECKOW OMOJIOTHuH,
aKTyaJTU3UPYIOTCS. 3HaHMSI OOyYarolIMXCsl MO OOTaHUKE, 300JI0TMH, aHATOMUH,
¢dbusunosniornu yenoreka. B 11 kiacce u3zy4aroTcsi 3BOTIOIMOHHOE YYEHHE, OCHOBBI
HKOJIOTUH U YueHue o ouocdepe.

VYuebnsiii mnpeamer «buonorus» mpu3zBaH  00€CIEUUTh  OCBOCHUE
00y4arolUMHUCs OMOJIOTUYECKUX TEOPUH U 3aKOHOB, UJIeH, IPUHIUIIOB U MPaBUJ,
JIEKAIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHON KAPTUHBI MUPA, 3HAHUU O
CTPOEHUHU, MHOT000pa3vM M OCOOEHHOCTAX KIIETKH, OpraHu3Ma, MOy,
OMOLIEHO3a, SKOCUCTEMbI, O BBLIAIOUIMXCS HAYYHBIX JTOCTHUKEHUSIX, COBPEMEHHBIX
UCCJIEIOBAaHUSIX B OMOJIOTUH, IPUKIIAJHBIX acCleKTax OMOJOrMYecKuX 3HaHUM. J{is
pa3BUTUS M TOJACpXKaHUS HHTEpeca OO0ydarommxcs K OHOJIOTUH Hapsay co
3HAYUTEIBHBIM 00BEMOM TEOPETUUYECKOIO0 MaTepuaa B COAEPKaHUM MPOTPaMMBbl
1o OMOJIOTUU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAaHOBJICHHSI U PA3BUTHS
TOM WJIM MHOHM 00J1aCTH OMOJIOTMH, BKJIAI0M OTEUECTBEHHBIX U 3apyOekKHBIX yUEHBIX
B peIlIEHUE BAXKHEUITNX OMOJOTHUYECKUX U KOJIOTHYECKUX TPOOIIEM.

Lenb n3yuenus: yueOHoro npenmera «buonorus» Ha yriyOJa€éHHOM YpOBHE —
OBJIaJIcHWE  OOy4YalIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAJILHON



OpraHW3alMK >KUBBIX CHCTEM pa3HOTO paHTra © NPHOOPETECHHUE YMEHHM
WCITIOJIB30BaTh TH 3HaHUS B (HOPMHUPOBAHUM MHTEpPEca K ONMpeneneéHHON 00yacTu
npo(hecCHOHANBFHOM JAESITENbHOCTH, CBSI3aHHOW C Ouosorueid, Wi K BBIOOpPY
y4eOHOT0 3aBEeICHUS IJIs1 TPOJIOJKEHUS OMOJIOrMYEeCKOr0 00pa3oBaHusl.

JocTikeHue 1enu u3ydeHus ydyeOHoro nmnpeamera «buosorus» Ha
yIIyOIE€HHOM YPOBHE 00€CTIEUMBACTCS PEIICHUEM CIETYIOIINX 3a7a4:

OCBOCHHE OOYYAIOITUMUCS CUCTEMBI OMOJOTUYECKUX 3HAHWUN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHIICTIIMIX, TUIIOTEe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
npaBuiiax, COCTABISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KAPTUHY MHUPA; O
CTPOEHUH, MHOrooOpa3uu U OCOOEHHOCTSX OHOJIOTMYECKUX CHUCTEM (KJIETKa,
OpraHu3M, MOMYJSAIus, BUA, OMOTeo1eH03, Oroctepa); O BBIIAIOUIUXCS OTKPBITUSIX
Y COBPEMEHHBIX HUCCIIEIOBAHUSIX B OMOJIOTHH;

O3HAKOMJICHHE OOYy4YaloIIMXCd C METOJaMH IO3HAHMS >KUBOWU MPHUPOIBI:
UCCJIEIOBATEILCKUMU  METOJlaMU  OMOJIOTUYECKHX HayK (MOJEKYJISIpHOU U
KJIETOYHOUM OMOJIOTMH, SMOPUOJIOTUH U OUOJIOTUM PAa3BUTHS, TCHETUKU U CEIICKIINU,
OMOTEXHOJIOTMHM W CHHTETHYECKOM OHMOJIOTHM, TaJICOHTOJIOTHH, OKOJIOTHH);
METOJJaMU CaMOCTOSITEILHOTO TMPOBEICHUS OHOJIOTMYECKUX HCCIECIOBAaHUN B
nabopatopud W B mOpupojae (HaOmoAeHHE, U3MEPEHHE, OIKCIEPUMEHT,
MOJICIUPOBAHUE);

OBJIaJicHUE OOYYaIOIMMUCA YMEHHSMHU: CAMOCTOSITEIbHO  HaXOJHUTh,
aHaJM3UPOBAaTh M HCMOJb30BaTh OMOJIOTHYECKYIO HH(GOPMAIIMIO; T0JIb30BaThCS
OMOJIOTUYECKOM TEPMUHOJIOTHEH M CHUMBOJIMKOM; YCTaHaBIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJIOTUM ¢ COIMAIBHO-IKOHOMUYECKUMHU M  HKOJIOTHYECKUMU
npo0jeMaMu 4YeOBEYECTBA; OILICHUBATh IOCIEACTBUS CBOCH MEATEITLHOCTH 10
OTHOIIICHUIO K OKpYXKalIIel NpUpPOAHOM cpeae, COOCTBEHHOMY 370POBBIO U
3I0POBBIO  OKPYXKAIOIIUX  JIIOJIeH; OOOCHOBBIBAaTH W COONIOJATH  MEPHI
npodriiakTHKA WH(GEKITMOHHBIX 3a00JIeBaHUM, TTpaBuia MOBEJIEHUS B NPHUPOJIE U
oOecrieueHus 6€30MacHOCTH COOCTBEHHON KM3HENEATETLHOCTH B YPE3BBIYANHBIX
CUTyallusX TMPUPOJHOTO U TEXHOTEHHOIO  XapakTepa; XapaKTepHU30BaTh
COBPEMEHHbBIC HayYHBIE OTKPBITHS B 00J1aCTH OUOJIOTHH;

pa3BUTHE Y 00YUYAIOIIUXCSI HHTEUICKTYyaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH B
MpOIIECCE 3HAKOMCTBA C BBLAAIOMIUMUCS OTKPBITHUSIMA U COBPEMEHHBIMU
WCCJICIOBAHUSIMU B OHWOJIOTWH, PEIIAEMbIMU €I MPOOJIeMaMH, METOJ0JIOTHEN
OMOJIOTMYECKOTO UCCIICIOBAHMS, IPOBEACHUS IKCIIEPUMEHTAILHBIX UCCIICIOBAaHUH,
peleHusi OMONOTMYECKUX 3ajJad, MOJACIUPOBAHUS OHOJIOTMYECKUX OOBEKTOB H
IIPOLIECCOB;

BOCITUTaHUE y 00YYaIOMUXCsl IIEHHOCTHOTO OTHOIIEHUS K KUBOW TIPHUPOJC B
1EJIOM M K OTJICTBHBIM €€ 00bEeKTaM U SIBJICHUSIM; (OPMUPOBAHUE IKOJIOTUUECKOH,



T€HETUYECKON IPAaMOTHOCTH, OOIIEH KyIbTyphl IOBEACHUS B IPUPOJIC; MHTETPAIIAN
€CTECTBEHHO-HAYYHbIX 3HAHUM;

npuoOpeTeHrne  OOyYarOIIMMUCS  KOMIIETEHTHOCTH B PaIlMOHAJILHOM
IPUPOIOTIOIL30BaHUHU (COOIOICHHE TIPABIII IOBEICHUSI B IPUPO/IE, OXPAHbI BUJIOB,
KOCUCTEM, Ouocheprl), COXpaHEHHUHM COOCTBEHHOTO 3/I0POBbSI U  3J10POBbS
OKpyXXalmux Jojael  (cobmomeHuss wMep npoduiakTuku — 3a00JIeBaHUH,
oOecrieueHne 0€30MACHOCTH JKU3HEACATCILHOCTH B UYPE3BBIUAWHBIX CHUTYAITUSIX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  HCIOJb30BaHUS
OMOJOTMYECKUX 3HAHUNM U YMEHUH B TOBCEAHEBHOM KU3HU;

CO3JaHMe  YCIOBUM  JUIsl  OCO3HAHHOTO  BBIOOpa  OOyYarOIIUMUCS
VHIMBUTyaJIbHOU 00pa3oBaTeNbHON TPACKTOPUH, CIIOCOOCTBYIOIIIEH
NOCJIEAyIONIEMY TPO(PECCHOHATBHOMY CaMOOIPEAEICHUIO, B COOTBETCTBHHU C
WHIMBUTyaJIbHBIMU UHTEPECAaMH U MOTPEOHOCTSIMU PETHOHA.

OO6111ee YMCI0 YacoB, OTBEICHHBIX HA M3y4YE€HHE OUOJIOTMU Ha YIITyOJICHHOM
YpOBHE cpeaHero odiero oopazoBanusi, coctarisier 204 yaca: B 10 kimacce — 102
yaca (3 yaca B Hezento), B 11 kimacce — 102 yaca (3 yaca B HEZIel0).

OT6op opraHuzanMoHHBIX (HOPM, METOJOB U CPEACTB OOyUeHHS OMOJIOTUU
OCYIIECTBIISIETCS. ¢ YYETOM CHEIU(UKH €ro COJEp:KaHUs M HaAIMpaBJICHHOCTH Ha
MPOJIOJDKEHNE  OMOJOTHYECKOro  oOpa3oBaHMs B OpraHU3AlMSIX  CPEIHETO
po¢eCCUOHATIBHOTO U BBICIIIETO 00pa30BaHUs.

OO0s13aTeNbHBIM YCIOBUEM NPU 00YUEHUU OMOJIOTUU HA YIIIyOJIEHHOM YpPOBHE
SBJIIETCSI TIPOBENICHUE JTA0OPATOPHBIX M TpakTUdYeckux padot. Takxke ydactue
OOy4YaroMMXCsl B BBIMOJIHEHUH MPOEKTHBIX M Y4EOHO-MCCIIEI0BATENHCKUX PaboT,
TEMaTHUKa KOTOPBIX OMPEAENAeTCS yUUTeIeM Ha OCHOBE UMEIOIINXCSI MaTepUaIbHO-
TEXHUYECKUX PECYPCOB U MECTHBIX MMPUPOTHBIX YCIOBHH.

COAEPXXAHUME OBYUYEHUA
10 KVIACC

Copeprkanvue MpOrpaMMbl, BBIIEICHHOE KYPCUBOM, HE BXOJIUT B MPOBEPKY
rocyaapcTBeHHoOU uroropoi arrectanuu (I'MA).

Tema 1. buosiorusi kKak Hayka

CoBpeMeHHas OMOJIOTHST — KOMIUIEKCHasi Hayka. KpaTkas ucTopusi pa3BUTHS
Owonornu.  buonormdyeckue HAyKH M HU3ydyaeMble HMH  TPOOJIEMBI.
dyHIaMeHTalbHbIe, TPUKIAAHBIC W TOWCKOBBIE HAYUYHBIE WCCICIOBAHUS B
OMOJIOTHH.

3HadeHne OWoJoruy B (DOPMUPOBAHUHU COBPEMEHHOM €CTECTBEHHO-HAYYHOU
kaptuHbl Mupa. IIpodeccun, cBs3aHHBIE C OHoioruei. 3HaUYeHWE OHOJIOTHH B



MMPAKTUYECKOW JEATEIbHOCTH 4YEJIOBEKA: MEIOULMHE, CEIbCKOM XO3SMCTBE,
MPOMBILIJIEHHOCTH, OXPAaHE MIPUPOIBI.

JleMoHCTpanumn

[Toptpetsi: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsun, V.
I'apsen, I'. Mengens, B. . Bepnanckuu, U. I1. I1aBnos, . . Meunukos, H. W.
Basunos, H. B. Tumodees-Pecosckuii, /Ix. Yorcon, @. Kpuxk, /1. K. bemnses.

Tabmupl 1 cxembl: «CBs3b OMOJOTHHM C APYTMMU HaykamMm», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7KuBble cuCTEeMbI U UX U3y4YeHHUE

’KuBble cuUCTEMBI Kak MpeaMerT u3ydeHus Ouonoruu. CBOMCTBA >KHUBBIX
CHUCTEM: €IMHCTBO XHMHUYECKOTO COCTaBa, JHCKPETHOCTh W ILEJIOCTHOCTb,
CIHOXXHOCTh M YIOPSAJOYECHHOCTb CTPYKTYPBI, OTKPBITOCTh, CaMOOpPTraHU3alus,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTD, U3MEHYMBOCTD, POCT U PAa3BUTHE.

YpoBHH OpraHu3aly KUBBIX CHUCTEM: MOJICKYJAPHBIA, KIIETOYHBIN,
TKaHEBBIH, OPTaHU3MEHHBIN, MOMYJISILIMOHHO-BUI0BOM, AKOCUCTEMHBIN
(Ouoreouenotnueckuit), Ouochepusiid. Ilpoueccbl, NPOUCXOIAIIME B KHUBBIX
cucremax. OCHOBHbIE MOpHU3HAKK KUBOro. JKu3Hb Kak (opma CyIIeCTBOBAHUS
Marepun. Hayku, n3yyaroiire >KMBbl€ CUCTEMBI HA Pa3HBIX YPOBHIX OPraHU3ALNU.

N3yuyenue xuBbIX cucteM. MeTonsl Ouosornueckoi Hayku. HaGmronenwue,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATU3alus, MeTaaHanus. [lonarue o 3aBucuMon u
HE3aBUCUMOM mniepeMeHHOW. IlmaHmpoBanue skcnepumenta. [loctaHoBka wu
npoBepka rumnote3. Hynesas runote3a. [loHstie BBIOOPKH U €€ JTOCTOBEPHOCTD.
Pa3bpoc B Ouosormueckux gaHHbBIX. OIEHKAa JOCTOBEPHOCTH TMOJIYYCHHBIX
pe3ynbTaToB. [IpyUuMHBI MCKaXeHUs Pe3yJabTaToOB JKcrepumeHTta. [lonsTue
CTaTHCTUYECKOTO TECTA.

JleMmoHCcTpauumn

Tabmuubr u cxembl: «OCHOBHBIE TIPU3HAKH KHU3HW», «buomornueckue
cuctembl», «CBOWCTBA KUBOW MaTepun», «YPOBHU OPraHU3alMU >KUBOU
npupoae», «CTpoeHUE KUBOTHOM KIETKW», «TKaHW KUBOTHBIX», «CHUCTEMBI
OpraHOB YEJIOBEUECKOro opraHusma», «buoreonenos», «buochepa», «Metobl
W3YUYEHHUS )KUBOM ITPUPOJIBI».

O6opynoBanue: 1a00paTopHOE 0O0OPYIOBAHKE JIJIsI IIPOBEACHUS HAOIIOICHUA,
M3MEPEHUH, SKCIIEPUMEHTOB.

IIpakTuyeckass padora «lcronp30BaHWE pa3IMUHBIX METOJIOB IpHU
M3YyUYECHUHU KUBBIX CUCTEM.

Tema 3. buoJsiorust KjieTku

Krmerka — cTpykTypHO-QYHKIIMOHAIbHAS e€AUHUIIA KUBOro. Mcropus
oTKpbITUs KieTku. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBanH,



M. Ilneiinen, P. BupxoB). OCHOBHbBIE NOJIOKEHHS COBPEMEHHOW KIIETOYHOM
TEOPHH.

Metoapl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTMU:  MHKPOCKOIIHS,
xpoMmartorpadus, 3eKTpodope3, METOJ, MEUYEHbIX aTOMOB, TuddepeHIranIbHOoe
HEeHTpUPYTUPOBaHUE, KYJIbTUBUPOBAHUE KIIETOK. M3yuenue ¢urxcuposannvix
Ka1emox. DIEeKTpOHHass MUKpockonus. KongokanvHas muxkpockonus. Bumanvhoe
(npudicuzneHHoe) uzyueHue Kiemox.

JdeMoHCcTpau

[Toptpetsl: P. I'yk, A. JleBenryk, T. [lIBann, M. lneiinen, P. Bupxos, K. M.
bap.

Tabmumpl 1 cxembl: «CBETOBOM MUKPOCKOI», «DNEKTPOHHBIA MUKPOCKOI,
«HcTopust pa3BUTHUSI METOJ0B MUKPOCKOTTUI.

OO6opyioBaHHE: CBETOBOM MHMKPOCKOIN, MHKpPOIpEnapaTbl pacTUTEIbHbIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIIETOK.

IIpakTnueckass padora «/I3yueHue METOAOB KJIETOYHOM OUOJIOTUH
(xpomartorpadus, anextpodope3, auddepeHanbHoe 1eHTPUGYTHUPOBaHUE,
I111P)».

Tema 4. XumMnueckasi OpraHu3anus KJIeTKU

XHUMUYECKUI COCTaB KJIETKU. Makpo-, MUKpPO- U YJIbTPAMUKPOIJIEMEHTBHI.
Boga u e€ poJib Kak pacTBOPUTEIS, peareHTa, y4acTUE B CTPYKTYPHUPOBAHUHU KIETKH,
TEIJIOperyJsiuud. MuHepanbHbIe BEIIECTBA KIETKH, X OMoJiornueckas pojb. Poib
KaTUOHOB ¥ aHUOHOB B KIIETKE.

Oprannueckne BellecTBAa KIETKH. buosornueckue mnojguMepsl. benkwu.
AMMHOKHUCIOTHBIN cocTaB 0enkoB. CTpyKTyphl OenkoBoil MoJekynbl. [lepBuunas
CTpyKTypa Oenka, MenTujaHas CBs3b. BTopuuHas, TpeTu4Has, YeTBEPTHUUHAS
cTpykTypbl. Jlenatypauusi. CoiictBa OenkoB. Knaccudpukauuss  Oenkos.
buonornyeckue Qpynkmun 6enkoB. Ipuonsi.

Yraesoasl. MoHOCaxapu/bl, AUCaXapyibl, OJIMTOCAXapUAbl U MOJIHCAXAPUIBIL.
OO6mmit  1aH cTpoeHuss U (PU3UKO-XMMHUYECKHE CBOMCTBAa  yIJE€BOJIOB.
buonornyeckue pyHKIIMMU YIII€BOIOB.

Jlunuast. 'mapodunsHO-rUApOPOOHBIE cBOMCTBA. Kiaccudukanus Tunuios.
Tpurnunepunbl, QocPoaunuasl, BOCKH, cTepoujibl. buomornueckue QyHKIUU
munuaoB. OO1Me CBOMCTBAa OMOIOTUYECKIX MeMOpaH — TeKy4eCTh, CIIOCOOHOCTH K
caM03aMbIKaHHUIO, MTOTYIIPOHUIIAEMOCTb.

Hyxnennoseie kucnotsl. JJHK u PHK. CrpoeHne HyKIEHHOBBIX KHCIIOT.
Hyxneorunpl. [lpunnun xommiementapuoct. [IpaBuimo Yapradda. Crpykrypa
JIHK — nBoiinas cnmpans. Mectonaxoxaenue u ouonorudeckue pyukmuu JTHK.
Bunel PHK. ®yukunu PHK B kitetke.



Crpoenue moisekynsl AT®. Makpospruyeckue cBsiz3u B MoJiekyie ATO.
buonornueckue ¢pynkiun AT®. BoccTaHOBIEHHBIE TEPEHOCUUKH, UX (DYHKUIUU B
Kietke. /[pyeue nykneosuompugocpamol (HTD). Cexenuponanue JJHK. Memoow
2CHOMUKU, MPAHCKPUNTMOMUKU, NPOMEOMUKU.

CrpykTypHas Ouoisiorusi: OMOXUMUYECKHe U OMo(pU3NYECKUe UCCISIOBAHUS
cocTaBa W MPOCTPAHCTBEHHOM CTPYKTypbl OuOMONEKyl. Mooeruposanue
CmMpyKmypbol U OYHKYUll OUOMONEKY U UX KOMHIeKcos. KomnviomepHulil ouzatin u
Opeanuyeckull cCunme3s OUOMOJEKY U UX HENPUPOOHBIX AHANO208.

JdeMoHCcTpau

[Toptpertst: JI. [Tosaunr, x. Yorcon, @. Kpuk, M. Yunkuuc, P. ®panknun, O.
Conrep, C. [Ipy3unep.

Jnarpammel: «PacnpeneneHne XuMHUECKUX SJIEMEHTOB B HEXKUBOU MIPUPOIEY,
«Pacrpenenenue XuMUYECKUX 3JIEMEHTOB B KUBOW MPUPOJIEH.

Tabmuubl u cxembl: «llepuoamdeckass Tabnuia XUMHUYECKUX DJIEMEHTOBY,
«CTpoeHue MOJIEKYJIbl BOIbBI», «BemecrBa B cocraBe OpraHu3moB», «CTpoeHue
MOJIEKYJIbI Oenkay, «CTpyKTypbl O€IKOBON MOJIEKYJb», «CTpOeHHE MOJIEKYI
yraeBoaoBy, «CTpoeHHe MOJeKyd JUNUI0B», «HyKIenHOBbIE KHCIOTBI,
«Ctpoenue Monekyiabl ATOy.

O6opynoBaHKEe: XUMUYECKas TOCY/1a U 000PYI0BaHKE.

JlabGopaTopHasi padora «OOHapyxeHHE OCJIIKOB C TMTOMOIIbIO KaUeCTBEHHBIX
pPEaAKLIHIN.

JlaGopaTopHasi padora «VccnenoBanue HyKJIE€MHOBBIX KUCIIOT, BbIIEIIEHHBIX
U3 KJIETOK Pa3JIMYHbIX OPraHU3MOBY.

Tema 5. CTpoenne u QyHKINH KJIETKH

Tumnbel KJIETOK: JyKapuoTHUeckas U TMpokapuoTuyeckas. CTpyKTypHO-
(GyHKUIHMOHAJIBHBIE 00pa30BaHUS KIETKH.

CrtpoeHure MpoKapuoOTHYECKOM KieTku. KieTouHas cTeHka OaKTepuidl U apxen.
Oco0OeHHOCTH CTpOEHMsI TEeTepOoTpOodHON U aBTOTPOPHOU MPOKAPUOTHUECKUX
KJIETOK. MecCTO U poJib IPOKapHOT B OMOLIEHO3aX.

Crtpoenue u GyHKIIMOHUPOBAHUE DYKapUOTHYECKOM KIIeTKH. [mazmMarudeckas
MeMmOpaHa (tutazmaniemma). CTpyKTypa Iia3MaTH4ecKod memOpaHbl. TpaHcmopt
BEII[ECTB Yepe3 IIIa3MaTHIEeCKy0 MeMOpaHy: macCuBHBIN (qudy3us, ooneryéHHas
muddy3us), aKTUBHBIM (MEPBUYHBIA W BTOPUYHBINA aKTUBHBIM TPAHCIIOPT).
[Tonynponuiaemocts MeMOpaHbl. PaboTa HaTpuii-kaaueBoro Hacoca. DHJIOUTO3:
MUHOLUTO3, (aronuTo3. Dk3ouuto3. Knerounas crenka. CTpykrypa u (QyHKIUU
KJIETOYHOW CTEHKH PAaCTEHUH, TPUOOB.

Hutomna3zma. [{uto3omae. [luTockenet. J[BrkeHue nuroria3Mbl. OpraHouabl
kieTku. OqHOMEMOpaHHBIE OPTaHOMIBI KJIETKU: dHAoIIa3MaTuaeckas cethb (JI1C),
anmapat [onbIku, JWU30COMBI, HUX CTpoeHue | GyHKIUU. B3aumocBszb



OJTHOMEMOpaHHBIX OPraHoOuAOB KiIeTKH. CTpoeHue TpaHyJIspHOTO PETUKYIyMa.
Mexanuszm nanpasnenus oenxos ¢ IIIC. Cunte3 pacTBOpUMBIX OenkoB. CHHTE3
KJIETOYHBIX MeMOpaH. [ maakuii (arpanyssipHbIN) SHAOMIa3MaTHYECKUN PETUKYIIYM.
CekperopHast ¢yukuus annapara [onbixu. Moodugukayus benxkos 6 annapame
Tonvoocu. Copmuposka 6enkos 6 annapame [ o0av0xcu. TpaHCHIOPT BEIIECTB B
KJIeTKe. Bakyonu pacturenbHbIX KiIeToK. Kietounsiid cok. Typrop.

[lomyaBTOHOMHBIE ~ OpPraHOMJbl  KJIETKH:  MHUTOXOHJPHUH,  IUJIACTHJBI.
IIpoucxoacoenue mumoxonopuii u nracmud. Cumouocenes (K.C. Mepeockosckuti,
JI. Mapeynuc). Ctpoenue W (PyHKIUMHM MHUTOXOHIpUM U miactul. [lepBuunsie,
BTOPHUYHBIE U CIOKHBIE IIACTUBI (DOTOCUHTE3UPYIOIIUX IYKAPUOT. XIIOPOILIACTHI,
XPOMOILIACTHI, JIEUKOIIIACTHI BBICIIIUX PACTEHUM.

HememOpanusie opranouasl kiaeTku CTpoeHue W (YHKIIMHM HEMEMOpPaHHBIX
OpraHOUJOB KJIETKHU. Pu6ocompl. IIpomeorcymounvie Qunamenmol.
MukpodunameHTsl. AxkmuHogvle Muxkpoguiamenmol. MBIIIEUHBIE  KJIETKU.
Axmunosvie KOMHOHEHmMbl HeMbluleyHblx Kiemok. MukpoTpyoouku. KierouHbrid
ueHtp. CrpoeHne U JBUKEHUE KIYTUKOB MW pEeCcHUYEK. MUKpOTpyOOUKH
uuToruiasmel. LlenTpuons. benku, accoyuuposanmvie ¢ MUKpopuiameHmamu u
muxpompybouxamu. Momopnvle Oenxu.

Anpo. O6osouka sipa, XpOMATHH, KapUOILIa3Ma, SAPBIINIKU, UX CTPOEHUE U
bynkuun. SnepHslii OenkoBbIA MaTpuKc. IIpocTpaHCTBEHHOE pacHoIOKEHHUE
XpOMOCOM B HMHTEppa3HOM sjpe. Idyxpomamun u cemepoxpomamun. benku
XpOMaTuHa — THUCTOHBI. Jlunamuxa sdepHou 00010YKU 6 mumose. oepmbiii
Mpaucnopm.

Kiierounble BkimtoueHusi. CpaBHUTENIbHAS XapaKTEPUCTHKA KIETOK 3YKapuOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHON).

JleMmoHCcTpauumn

[Toptpetsi: K.C. MepexkoBckuii, JI. Mapryinuc.

Tabmunpel 1 cxeMbl: «CTpoeHHE 3YKApUOTHUYECKOM KieTkn», «CTpoeHue
XKUBOTHOM  KJIeTKW», «CTpoeHue  pacTUTENbHOM  KiIeTkw», «CTpoeHue
MUTOXOHAPUN, «Aapo», «CTpoeHne NpOKaApUOTHIECKON KIECTKIY.

OOopyioBaHHE: CBETOBOM MMKPOCKOIN, MHKpPOIpenapaTbl pacTUTENbHbIX,
YKUBOTHBIX KJIETOK, MUKpPOIIpEnapaThl OaKTepUaAbHBIX KIETOK.

JlabopaTopnass pabora «l3ydeHue CTpPOEHUSI KIETOK Pa3IUUHBIX
OpraHU3MOB).

IIpakTuyeckas padora «/3ydyeHune cBOMCTB KJIETOUHON MEMOpPAHBI».

JlaGopaTopnass padora «lccienoBaHue mia3MoiiM3a M JIETUIa3MOJIM3a B
PACTUTENbHBIX KIIETKaX».

IIpakTnueckas padora «/3yueHue IBUKEHUS UTOIIIA3MbI B PACTUTEIbHBIX
KJIETKAX.



Tema 6. O0MeH BellecTB U NPeBpallleHHe JHEPTUM B KJIETKe

AccUMIIIATINS M AUCCUMIUTSIINS — JIBE€ CTOPOHBI MeTabomm3Ma. Turbsl oOMeHa
BCIIIECTB: aBTOTPO(MHBIA W TeTepOTPOQHBIA. YUacThe KHUCIOPOJa B OOMEHHBIX
mpoleccax. OJHepreruueckoe obOecrnieueHre KieTku: mnpeBpamnieHne ATD B
OOMeHHBIX Tpoleccax. DepMEeHTATUBHBIA XapakTep peakuuid KJIETOYHOTrOo
Metabonmm3ma. DEepMEHTBI, WX CTPOCHHE, CBOWCTBA W MEXAHU3M JCHCTBUS.
Kodepmentsr. Otnnuns pepMEHTOB OT HEOPTaHUYECKUX KaTaIM3aTOPOB. benku-
aKTUBATOPhl M OCJNKU-UHTHOUTOPHI. 3aBUCUMOCTh CKOPOCTH (DEpMEHTATUBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUuYHBIA CUHTE3 OPraHUYECKUX BEHIECTB B KIeTKe. DOTOCHUHTES.
Anoxcueennviti U okcueeHHwll omocunmes y 6axkmepuii. Ceemocobuparoujue
nUSMeHMbvl U NUCMEHMbl PeakyuoHHo20 yeumpa. Ponb XJI0pOIIacToB B Mpouecce
dborocunTe3a. CBeroBas u TeMHOBas ¢aszpl. Pomoovixanue, Cs, Cy. u CAM-munwvi
gdomocunmesa. IlpogykTUBHOCTH oTOCHHTE3a. BriusHue pa3znuyHbix (GakTOpOB HA
CKOpOCTh (poTOCHHTE3a. 3HaUeHUE (DOTOCHHTE3A.

XEeMOCHUHTE3. PasnooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPUUUPYIOIIHE OaKTepuH, >KeIe300aKTepuu, cepoOaKTepHH, BOAOPOIHBIE
OakTepun. 3HaYCHUE XEMOCHUHTE3A.

AHaspoOHbIe opranu3Mbl. Bujbsl Oposkenus. [IpomykTbl OpokKeHHS M HX
WCIIOJB30BaHUE YEJTOBEKOM. AHa’poOHbIE MHUKPOOPTaHU3MbI KaK OOBEKTHI
OMOTEXHOJOTUM U BO30OYAUTEIN OOJIE3HEH.

AspoOHbIe OpraHU3MBI. Otanbl HYHEPreTUYECKOTO oOMeHa.
[ToaroroBUTENBHBIN 3TaM. [ TUKOIN3 — OECKUCIOPOIHOE PACIICIICHHE TIIFOKO3HI.

buonornueckoe OKUCIEHUE, WA KIETOYHOE JIbIXaHUE. POJb MUTOXOHAPUY B
npoleccax onongornyeckoro okucienus. Luknnueckue peakuun. OKUCIUTETbHOE
dbochopunupoBanue. Iuepeus membparnHo2o epaduerma npomonos. Cunmes ATD:
paboma npomonHou ATD-cunmaszwel. IlpeumyriecTBa a’pobHOro myTH OOMeEHa
BEIIECTB Tepes] aHadpoOHbIM. D(PPEKTUBHOCTH SHEPTETUUECKOTO OOMEHA.

JleMoHCTpauumn

[Toptpersr: k. Ilpuctmu, K. A. Tumupsses, C. H. Bunorpanckuii, B. A.
Ourenbrapar, 11. Mutuem, I'. A. 3aBap3uH.

Tabmuiel 1 cxembl: «POTOCHHTE3Y, « IHEpreTuueckuii oomMen», «bnocunres
oenka», «Ctpoenue pepMeHTa», « XeMOCHHTE3Y.

O6opyoBaHue: CBETOBOM MHUKpPOCKOI, 00OpYIOBAaHME AJII MPUTOTOBIICHUS
MOCTOSTHHBIX M BPEMEHHBIX MUKPOIIPENapaToB.

JlabopaTtopHnasi padora «/3ydeHue KaTaAIMTUYECKONU aKTUBHOCTH (DEPMEHTOB
(Ha mpuMepe aMuiIa3bl WK KaTanaasbl)y.

JlabopaTtopuasi pabGora «/3ydyeHune (HEpMEHTATUBHOTO PpACIICTIIICHUS
MEePOKCHJIa BOJIOPOJIa B PACTUTENIHHBIX U dKUBOTHBIX KIIETKAX).



JlaGopaTtopnass pa6ora «CpaBHeHue TipoleccoB (OTOCHHTE3a U
XEMOCHHTE3a».

JlabopaTtopHasi pab6ora «CpaBHEHHE MPOTICCCOB OPOKCHUSI M TBIXAHUS .

Tema 7. HacaeacrBeHnass uHGoOpMAaIus U peajiu3anus eé B KJIeTKe

Peakunn mMarpuyHoro cuHres3a. [IpuHUINI KOMIUIEMEHTAPHOCTH B PEAKLIMSIX
MaTpUYHOTO cHUHTe3a. Peanusanus HacneacTBeHHON nHpopmaiuu. ['eHeTnueckuit
KOJI, €ro cBoucrBa. TpaHckpunuusa — wmartpuunbeli cuHte3 PHK. IlpuHnmmnsr
TPAHCKPUMNIMU: KOMIUIEMEHTAPHOCTh, AHTUIIAPAIIIEIBHOCTh, ACUMMETPHUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckoti knemke. Hexooupyrowue PHK.

Tpancisuus u e€ stansl. Yuactue TpancnoptHeix PHK B 6uocuntese Genka.
YcnoBusi 6uocunte3a Oenka. KomumpoBanue amuHOKHCIOT. Ponbp pubocom B
OouocuHTe3e OenKa.

Cogpemennvie npedcmasieHus o cmpoenuu 2enog. OpraHuzanus reHoma y
MPOKApUOT U 3YKApHOT. Perynsiusi akTUBHOCTH I'€HOB Yy MpOKapuoT. I'mmoresza
onepoHa (®. Kaxo6, XK. Mano). Monexynsaprvle Mexanuzmvl IKCHPECCUU 2eHO8 y
aykapuom. Ponb xpomamuna 6 pezynayuu pabomoel 2enog. Perynsuus 0OMEHHBIX
IIPOIIECCOB B KieTKe. KiieTounblil romeocTas.

Bupychl — HekiieTouHble (OpMBI JKU3HU U 00JUTraTHbIe Tapa3uThl. CTpoeHue
MPOCTBHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKusHeHHbll YUK
JIHK-cooepocawux eupycos, PHK-codepocawux eupycos, 6axmepuogpazos.
Obpamnas mpanckpunyus, pegepmasd, UHmezpasa.

BupycHsie 3a005ieBanus 4esnoBeka, KuBOTHBIX, pactenuit. CITN /], COVID-19,
COIMAJIbHBIE M MEUIIMHCKUE TTPOOIIEMBI.

buoungopmamuxa: unmezpayus u anarus b6onrvuux maccusos («bigdatay)
CMpPYKMypHuIX buonocudeckux oannvix. Hanomexunonoeuu 6 buonozuu u meouyuHe.
Ilpoepammupyemvie pynkyuu 6eakos. Cnocodovl 00cmasKu 1eKapcms.

JlemoHcTpanuu

[Toptpetsr: H. K. Kosnbros, /1. 1. UBanoBCKHA.

Tabnuuel u cxembl: «buocuHTe3 Oenkay, «I'eHeTHYecKkuilt Koy, «Bupyce»,
«bakrepuodarmu».

IpakTuyeckast padora «Co3gaHue MOJEIN BUPYCA».

Tema 8. ) Ku3HeHHBbIH UKJI KJIETKH

Knerounslii 1uki, ero mepuoanrl W peryisnusa. WMutepdaza u mutos.
Oco0eHHOCTH TpolieccoB, MpoTekarIux B uHTepdaze. [loAroroBka KIETKH K
nenenuto.  [IpecunrteTndyeckuii  (MMOCTMUTOTUYECKUM), CHUHTETUYECKUH WU
MOCTCUHTETHYECKUH (MPEMUTOTHIECKUH ) TepUO bl HTEPGa3HI.

Marpuunsiii cunte3 JHK — permukanms. [Ipunnunsr perumkanum JJHK:
KOMIUIEMEHTAPHOCTh,  MOJIYKOHCEPBATUBHBII  CHUHTE3, aHTUNAPAILIECIBbHOCTb.
Mexannsm permmkanuu JIHK. Xpomocombl. Ctpoenue xpomocoM. Termomepsl u



TenoMepasa. XpPOMOCOMHBIH Ha0Op KIETKH — KapuoTum. JIUIUIOMAHBIN U
rarionHbl  HaOopbl XpoMocoM. ['omonoruuynsie Xxpomocombl. [lomoBbie
XPOMOCOMBL.

[enenue kietkn — MuTo3. CTaguyu MUTO3a U POUCXOISIIHNE B HUX MPOLECCHI.
Tunbl Muto3a. KapuokrHes u HIUTOKHHE3. bronornyeckoe 3Ha4eHUE MUTO3A.

Perymsinus mMuTOTHYECKOro IUKIA KIeTKU. lIporpamMmupyemas kietouHas
rubesnb — anomnTo3.

Knerounoe sapo, XpoMocombl, (DyHKIMOHalbHAs TeHOMHKA. Mexanusmuol
npoaugepayuu, ouppepenyuposxku, cmapenusi u eubeau xiemox. «L{ugposas
KlemKkay» — ououngopmamuyeckue mooeiu QyHKYUOHUPOBAHUSL KIeMKU.

JleMoHCTpanun

Tabmuubl w1 cxembl: «KWU3HEHHBIA UK KICTKW», «Mwuto3», «CtpoeHHE
xpomocomy, «Pemmmkanus JJHK.

ObopynoBaHue: CBETOBOI MUKPOCKOII, MUKpoIpenapathl: «MuUTO03 B KJIETKaxX
KOpELIKA JIyKa».

Jlaboparopnass  padora  «lM3ydyeHue  XpoMOCOM  HAa  TOTOBBIX
MHKPOIIPETIApaATAX ).

JlabopaTtopnasi padora «HabmoneHre MuTo3a B KJIETKaX KOHUYMKA KOpEIIKa
JyKa (Ha TOTOBBIX MHUKpOIIpenapaTax).

Tema 9. Crpoenue u GyHKUMH OPraHU3MOB

buonornueckoe pazHooOpasue OpPraHu3MOB. OHOKJIETOYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOUHBIE OPTaHU3MBI.

Oco0eHHOCTH CTPOCHHUS U JKU3HEIEATEIHbHOCTH OJHOKIETOYHBIX OPraHU3MOB.
baktepuu, apxeu, OJHOKJIETOYHbIE TPUObI, OJHOKJIETOYHbIE BOAOPOCIH, APYTUe
poTUCTHI. KOJIOHHAIbHBIE OPTAHU3MBL.

B3anMoCBsI3p 4aCTE MHOTOKJIETOYHOIO OpraHu3Ma. [KaHW, OpraHbl M
cucteMbl opranoB. Opranu3M Kak eIuHoe 1enoe. ['omeocras.

Txanu pactenuii. TUIIBI paCTUTENLHBIX TKaHEW: 00pa3oBaTeIbHAas!, TOKPOBHAS,
POBOJALIASL, OCHOBHas, MexaHuudeckas. OCOOCHHOCTHM CTpOeHHs, (QPYHKIUU U
PACIIOJIOKEHUS TKAHEN B OPraHaxX PaCTEHUM.

TkaHU JKMBOTHBIX M YEJIOBEKA. THIBI KUBOTHBIX TKAaHEW: DIUTEIMAIIbHAS,
COEMHUTENbHAs, MbllleyHas, HepBHas. OCOOEHHOCTH CTpPOeHUs, (PYHKUUHA U
PacCIOJIOKEHUS TKAHE B OpraHax *KMBOTHBIX U YEJIOBEKA.

Opransl. BereratnBHble M TeHEepaTUMBHBIE Opranbl pacteHuid. OprasHbl u
CUCTEMBI OPTaHOB JKMBOTHBIX U yejoBeKa. DyHKIIMA OPTaHOB U CUCTEM OPTaHOB.

Onopa Ttena opranu3zMoB. Kapkac pacreHuii. CkeneTsl OJHOKIETOYHBIX U
MHOTOKJIETOYHBIX JKMBOTHBIX. HapykHbIl U BHyTpeHHUM ckesieT. CTpOeHUE U TUTIBI
COEIMHEHUS KOCTEMN.



JIBokeHue  OopraHm3MoB.  JI[BMoKEHME  OJHOKIETOYHBIX  OPTraHU3MOB:
aMEOOHTHOE, KTYTHUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PAaCTEHHI:
TPONM3MBl M HACTHM. JIBM)KEHHE MHOIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MblIneuHas cucreMa. Pediiekc. CkeneTHble MBI U UX paboTa.

[Iutanue opranu3mos. llornomieHne Boapl, yIIIEKUCIOr0 ra3a i MUHEPAJIbHBIX
BelleCTB  pacTeHussMu.  [Iutanme  KuMBOTHBIX.  BHyTrpumosoctHoe m
BHYTPHUKJIETOYHOE MHILEeBapeHre. [IuTaHue NO3BOHOYHBIX >KMBOTHBIX. OTHENbI
[ULIEBApUTENBHOIO TpakTta. [IumeBapurenvHble xene3bl. llumieBapurenbHas
CHUCTEMA YEJIOBEKA.

Jp1xanue opranu3MoB. JIpixanue pacteHui. Jlpixanue >xuBOTHBIX. Juddy3us
ra3oB 4epe3 MOBEPXHOCTh KIETKU. KoxkHOoe npixanue. [[prxarenbHas NOBEPXHOCTD.
XKabeproe u néroynoe npixanue. JIpixaHre MO3BOHOYHBIX KUBOTHBIX U YEIIOBEKA.
OBOJIIOLMOHHOE  YCJIOKHEHHE CTPOCHMS JIETKMX ITO3BOHOYHBIX YKMBOTHBIX.
JlpixarenbHas cucTeMa d4eloBeKa. MeXaHu3M BEHTWIALMU JIETKUX Yy NTHL U
MieKonuTaromux. Perymsnus apixanus. JprxareabHble 00bEMBI.

TpaHCIIOPT BEWIECTB y OPraHU3MOB. TPaHCIOPTHBIE CUCTEMBI PACTECHHI.
TpaHcropT BemEeCTB y KUBOTHBIX. KpoBeHOCHas cucrema W €€ OpraHsbl.
KpoBeHOoCHass cucremMa IIO3BOHOYHBIX JKMBOTHBIX M dYesnoBeka. Cepaue,
KPOBEHOCHBIE cOCylIbl M KpoBb. Kpyru KpoBooOpalieHus. DBOJIOLUOHHbBIE
YCIIOKHEHUSI CTPOEHUS] KPOBEHOCHOM CUCTEMBI MO3BOHOYHBIX JKUBOTHBIX. Pabora
cepla v €€ peryJisius.

Beinenenue y opranu3sMoB. Beijenenue y pacteHui. Belienienue y sKUBOTHBIX.
CokpatutenbHble Bakyodau. Oprasbel BbiaesieHud. PuiabTpanus, CEKpenus u
oOpaTHOEe BcachblBaHME KaK MEXaHU3Mbl PaOOThl OpraHoB BbiAeleHUs. CBs3b
IOJIOCTH Tela C KPOBEHOCHOM M BBIIACIMTENBHOM cHUcTeMaMu. Beiaenenue y
MO3BOHOYHBIX JKUBOTHBIX M yenoBeka. [louku. CtpoeHue m (HyHKIMOHUPOBAHUE
HeppoHa. OOpazoBaHUE MOYH Y YEJIOBEKA.

3ammTa y OpraHU3MOB. 3allliTa y OJHOKJIETOYHBIX OpraHu3mMoB. CHOpBI
OaKTepHil M UCTHI MPOCTEHIIMX. 3alIUTa y MHOTOKJIETOUHBIX pacTeHui. KyTukyna.
CpencTBa nacCUBHOM U XUMUYECKOM 3allIUThl. OUTOHIUABI.

3ammTa y MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpOBBI M HMX HpPOU3BOIHBIE.
3amura opranu3ma oT OonesHeil. IMmyHHast cuctema denoBeka. KieTouHbrit u
TYMOPJIbHBI MUMMYHHUTET. Bpokn€HHbIH U mpuoOpeTéHHbIN crienuduaeckuit
UMMYHHUTET. Teopusi KjIoHaIbHO-celeKTuBHOTO uMMyHuTera (I1. Dpmux, ©. M.
bepuer, C. Tonerasa). BocnanuTtenbHble OTBETHI OPraHU3MOB. Posib BpOXKIEHHOTO
UMMYHHTETA B Pa3BUTHH CHUCTEMHBIX 3a00JI€BaHUII.

Pasgpaxxumocts ¥ peryisanus |y OprauusmoB. Pazgpaxumocts y
OJIHOKJIETOYHBIX OPraHUu3MOB. Takcuchl. Pa3ipa)xumMoCTh U perynsuns y paCTeHUMN.
PocroBble BelllecTBa U X 3HAUYCHHUE.



HepBHast cucrema u pediexTopHas peryssius y >XUBOTHbIX. HepBHas
CUCTEMA U €€ OTAEIbl. DBOIOLUHUOHHOE YCIOKHEHNE CTPOECHNS HEPBHOM CUCTEMBI Y
KHUBOTHBIX. OTIENbI TOJOBHOTO MO3ra MO3BOHOYHBIX >KMBOTHBIX. Pedrnexc u
pednexTopHas ayra. be3ycnoBHbIE U yCIOBHBIE PEIEKCHI.

['yMopasibHas peryiisilivsl M 3HJIOKPUHHAS CHUCTEMa YKUBOTHBIX U YEJIOBEKA.
JKenes3pl SJHIOKPUHHOM CUCTEMBI M UX TOPMOHBI. JleCTBHE TOPMOHOB. B3auMocCBs3b
HEPBHOU M 3HIOKPUHHON cucteM. ['unoranamo-runoduszapHas cucrema.

JdeMoHCcTpau

[Toptper: U. 1. [1aBnos.

Tabmunpsl u cxembl: «OIHOKIETOYHBIE BOAOPOCIN», «MHOIOKJIETOUHBIE
Bogopocin», «bakrepum», «lIpocrerimmey», «Opranbl LBETKOBBIX PACTEHHID,
«CucTteMbl  OpPraHoB TO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee CTpOeHHE
HaceKoMbIX», «TkaHu pacreHuit», «KopHeBble cuctembl», «CTpoeHue credms,
«CTpoeHre JHCTOBOM IUIACTHHKWY», «TKaHM >KUBOTHBIX», «CKEJET YeIOBEKa,
«IIumeBapurenvHas cucrteMa», «KpoBeHocHass cuctemayn, «JlpIxaTenbHas
cucrema», «HepBHas  cucrema», «Koxka», «MpblmieyHas  cucremay,
«BpinenuTenbHas cUCTEMa», «DHIOKPUHHAsA cucTemMay, «CTpOeHUE MBIIIIBDY,
«Ummynurer»,  «Kumeunonosmoctasle», «CxemMa  NUTaHUA  PACTCHUI,
«KpOBEHOCHBIE CHUCTEMBI IIO3BOHOYHBIX JKMBOTHBIX», «CTpoeHHE THIPBDY,
«CTtpoeHue 1aHapum», «BHyTpeHHee CTpOeHHE IOKIEBOro uepss», «HepBHas
cuctema peio», «HepBHas cucrema sarymkm», «HepBHas — cucrtema
npecMmblkaromuxcs», «HepBHas  cucrema  nruny», «HepBHas — cucrema
MIIeKonUTamux», «HepBHas cucrema uenoBekay, «Pedexcy.

ObopynoBaHue: CBETOBOW MHKPOCKOI, MHUKpPOIpEnapaTbl OJHOKJIETOUHBIX
OpraHU3MOB, MUKpPOMpENapaThl TKAHEW, PAKOBUHBI MOJUIIOCKOB, KOJUIEKIIMH
HACEKOMBIX, UIJIOKOXHUX, KUBbIE SK3EMIUISIphl KOMHATHBIX PAacTeHHil, repoapuun
pacTeHUN pas3HbIX OTAEJIOB, BIIAXKHBIE Ipenaparbl JKUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKIIUM OECIIO3BOHOYHBIX MKUBOTHBIX, CKEJET YeJIOBEKa,
o0opyAoBaHUE JJI1 JIEMOHCTPALIMH MOYBEHHOTO U BO3YIIHOIO MUTAHUS PACTEHUH,
pacuierieHnus Kpaxmala u OelKoB Mo IeHCTBUEM (PEpMEHTOB, 00OPYyAOBaHHUE AJIs
JIEMOHCTPALIMH OIBITOB MO U3MEPEHUIO KU3HEHHON EMKOCTH JETKUX, MEXaHU3Ma
JBIXaTEIbHBIX JBUKEHUMN, MOJIEIN TOJIOBHOTO MO3Ta Pa3JIUYHbIX )KMBOTHBIX.

JlabGopaTopHasi padora «/3yueHne TKaHel pacTeHHIN.

JlabGoparopHasi pabora «/3ydeHue TKaHE KUBOTHBIX).

JlaGoparopHasi pabora «/3ydeHrue opraHoB IIBETKOBOI'O PACTEHUS».

Tema 10. PazmHokeHUEe M pa3BUTHE OPTaHU3MOB

®opmbl pa3sMHOXKEHHUSI OpPraHU3MOB: Oecriosioe (BKIJIIOYasi BEreTaTUBHOE) U
nosoBoe. Buasl  Oecrnonoro  pasMHOXKEHHs:  IMOYKOBaHHE, CHOPYJISALUA,
dbparmMeHTanus, KIOHHPOBaHUE.



[TonoBoe pa3zmuoxkeHue. IlonoBbie KineTku, wiaum ramerbl. Meiio3. Craauu
Mmeno3sa. [losenenne xpomocoM B menose. Kpoccnnrosep. buonorndecknii cMbICi
M€03a M IOJOBOro Impouecca. Melo3 W €ro Mecrto B KU3HEHHOM IIMKIIE
OpTaHU3MOB.

[IpenzaponpiieBoe pa3Butue. ['ameTorene3 y KuUBOTHBIX. [10JI0BBIE KENE3HI.
OOpa3oBaHue 1 pa3BUTHUE MOJOBBIX KIIETOK. CniepmaToreHnes u oorenes. CtpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBOpeHHe U SMOPUOHAIIBHOE pPa3BUTHE JKUBOTHBIX. CrocOOBI
OIUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NuauBuyaibHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPUOJIOTHS — HayKa
O Pa3BUTHH OPraHU3MOB. Mopghocenez — oOna u3 2naeuvix npooiem dIMOPUOIOCUU.
Konyenyua mopgoecenoe u mooenu mopghocenesa. Craauu >MOpHOTreHE3a
KUBOTHBIX (Ha mpumepe Jsarymku). JpoOnenuwe. Tumbsl  apoOieHus.
Jlemepmunuposannoe u HedepmuHuposannoe Opobnenue. bracmyna, munsi
onacmyn. OCOOCHHOCTH JPOOJICHUS MIIECKOMUTAIOUIMX. 3apOABIIIEBBIE JUCTKU
(ractpynsuus). 3akiiajika OpraHOB M TKaHEHW U3 3apOJIbIIIEBBIX JIUCTKOB. B3anmHoe
BIUSIHUE 4YacTeil pa3BUBAIOLIETOCsA 3apojbllia (SMOpPHOHATIbHAS WHIYKLHUS).
3akyagka IUlaHA CTPOCHUSI JKMBOTHOIO KaK  PE3ylbTaT HEpPapXUUYECKUX
B3aMMOJICUCTBUII TE€HOB. BiusHue Ha 5MOpPHOHANIBHOE pa3BUTHE Pa3TUYHBIX
(haKTOPOB OKPYXkAIOIICH Cpe/Ibl.

Poct u pasButne x)uBOTHBIX. [locTamOpuoHanbHblii nepuoa. llpsmoe wu
HempsiMoe pas3BuTue. PaszButne ¢ wMeramopdo3oM y O€CNO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. bHoOJIOrMYeckoe 3HAaYE€HHE NPSIMOTO M HENPSIMOTO
pa3BUTHSA, UX PACHpPOCTpaHEHUE B Mpupoje. Tumbl pocta KUBOTHBIX. DakTOpPHI
PEryJIIU POCTa KUBOTHBIX U yeroBeka. CTaiuu mOCTIMOPUOHAIBHOTO Pa3BUTHUS
y )KMBOTHBIX U 4esioBeka. [leprnoasl oHToreHesa uenoBeka. CTapeHue u CMepTh Kak
OMOJIOTMYECKUE MPOIISCCHI.

PasMHoeHne m pasputue pacteHuil. ['amerodur m cropodur. Meiio3 B
YKU3HEHHOM ITuKJIIe pacTeHuid. OOpa3zoBaHue Crop B npoiecce meiosa. ['amerorenes
y pactenuil. OMI00TBOPEHUE U PA3BUTHE PACTUTEIBHBIX OpraHu3MoB. J[BoliHOE
OTUIOJIOTBOPEHUE Y IIBETKOBBIX pacTeHuit. OOpa3oBaHuE U Pa3BUTHUE CEMEHHU.

MexaHu3MBbl pETYISIUA OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.

JlemoHcTpanuu

[Toptpersl: C. I'. HaBammun, X. [llneman.

Tabnuiel u cxembl: «BereratuBHOe pasMHOXKeHHE», «THIBI Oecroioro
pa3MHOXeHUs», «Pa3zMHOXKEHME XJIaMHIOMOHAJb», «Pa3MHOXEHUE SBIJIECHBDY,
«Pa3sMHOXeHue TUApb», «Mehosy, «XpoMocoMbly, «l'ameroreHesy», «CTpoeHue
AUIEKIIETKH U crepmaTo3ouaa», «OCHOBHBIE CTaAuM OHTOreHeszay, «lIpsmoe u
HEenpsAMOe pa3BuThey», «Pa3Butme Mauckoro xyka», «Pa3Butue capanum»,



«Pa3zButne narymku», «JIBOMHOE OIUIOAOTBOPEHHE Y LBETKOBBIX DPACTEHUW,
«CTpoeHne ceMsiH OJHOJOJIBHBIX U JBYAOJBHBIX PACTEHUI», «KU3HEHHBIN LMK
MOPCKOU KanycTbDy, «KU3HEHHBIN UK MXa», «’KU3HEHHBIN [IUKJI TAIIOPOTHUKAY,
«OKW3HEHHBIN LIUKII COCHBI».

OOopynoBaHHe: CBETOBOM MHMKPOCKOI, MHUKpPOIIpENaparhl SIMIEKIETOK U
CIIEPMATO30UI0B, MOAENb «LIMKIT pa3BUTHS JIATYILIKI.

JlaGopaTopHasi padora «/3yueHne CTpOEHUS MOJOBBIX KIETOK HA TOTOBBIX
MUKpOIIpenapaTaxy.

IIpakTHyeckass padora «BbIsBIICHHE IPU3HAKOB CXOJCTBA 3apOABILIEH
II03BOHOYHBIX JKUBOTHBIX).

Jlabopatopnasi paGora «CTpoeHHME OPraHOB pPa3MHOXEHUS BBICIIMX
pacTeHu».

Tema 11. I'eneTMka — HayKka 0 HaCJeICTBEHHOCTHM M H3MEHYHMBOCTH
OpPraHu3MoB

HcTopust cTaHOBIEHUS U PAa3BUTHUS T€HETUKH Kak Hayku. Pabotel I'. Mennens,
I'. ne ®pusa, T. Moprana. Ponp 0Te4eCTBEHHBIX YYEHBIX B PA3BUTHH T'€HETUKH.
Pa6ots! H. K. Konsiiosa, H. U. Basunosa, A. H. benozepckoro, I'. JI. Kapneuenko,
1O. A. ®uwmmunuenko, H. B. TumodeeBa-Pecosckoro.

OCHOBHBIE T€HETUUECKHUE TOHATHS U CUMBOJIBI. | OMOJIOrHYHBIE XPOMOCOMBI,
aJUIEJIbHBIE TE€HbI, AJIbTEPHATUBHBIE NPU3HAKWA, JOMUHAHTHBIA W PELECCUBHBIN
MPU3HAK, TOMO3UT0Ta, FETEPO3UT0TA, YUCTAS JIMHUSL, TMOPHUIBI, TEHOTHII, (DEHOTHII.
OCHOBHbIE ~ METOABl ~ TEHETUKU:  THMOPHUIOJIOTMYECKUN,  LIMTOJIOTMYECKUH,
MOJIEKYJISIPHO-T€HETUUECKU M.

JleMmoHcTpanuu

[Toptpersr: I'. Mengens, I'. ne ®@pus, T. Mopran, H. K. Konsnos, H. N.
Basunos, A. H. benosepckuii, I'. JI. Kapneuenko, 0. A. ®uimmunuenko, H. B.
Tumodees-PecoBckuii.

Tabmunps! u cxeMbl: «MeToibl TeHETUKI», «CXEMbI CKPEILIUBAHUS.

JlaGopaTopnass pabGora «J/[po3oduna Kak OOBEKT TE€HETHYECKUX

HCCJIEIOBAHUIN.
Tema 12. 3aK0HOMEpPHOCTH HACTEACTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH Menaens — 3akoH

eAMHO00pa3usi THOPUIOB MepBOTo MokojeHus. [IpaBuno nomMmunupoBanus. Bropoii
3aKOH MeHaenss — 3aKOH pAacUICIUIEHUs NPHU3HAKOB. LluTonormyeckue OCHOBBI
MOHOTHOPHUJIHOTO CKpEIIMBaHus. [ UIoTe3a YMCTOTHI raMeT.

AHanuzupytouiee ckpempBanue. [[poMeKyTOUHbIN XapaKkTep HacleI0BaHMUS.
Pacuierienre nmpu3HakoB Py HEMOJIHOM JOMUHUPOBAHUH.

JurubpugHoe ckpemuBanue. TpeTuit 3akoH MeHiens — 3aKOH He3aBUCUMOTO
HacJieIOBaHUsI TPU3HAKOB. [[uToIOrHYecKkre OCHOBBI JUTHOPUIHOTO CKPEIIBaAHUS.



CuemienHoe HacienoBanue npuszHakoB. Pabotel T. Moprana. CuernieHHoe
HACJICJOBAHUE T'€HOB, HAPYILICHHWE CLEIUICHUS MEXAY I'€HaMHU. XPOMOCOMHAas
TEOPUS HACIECACTBEHHOCTH.

['eHeTnka nosia. XpOMOCOMHBIM MEXAHU3M OMpPEAEIEHUS Moa. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOTaMETHBI U TeTEpOoraMeTHbIi Moj. ['eHeTnueckas
CTPYKTYpa IIOJIOBBIX XpoMocoM. HacnenoBanue pu3HaKkoB, CLETUIEHHBIX C ITOJIOM.

['enoTun kak uenoctHas cucrema. [inenoTponust — MHOKECTBEHHOE JECUCTBUE
reHa. MHOXECTBEHHbIN auienu3M. B3auMoAeiCTBHE HEaUIENbHBIX T'EHOB.
KommiementapHocTs. Onuctas. [lonumepus.

['eHeTMYECKUI KOHTPOJIb Pa3BUTHS PACTEHHI, d)KUBOTHBIX U YEIIOBEKA, a TAKKE
(GU3MONOTMYECKUX  TMPOIECCOB, TOBEIEHUS W  KOTHUTUBHBIX  (DYHKIIHUH.
['eHeTHYeCcKrEe MEXaHU3MbI CUMOMOTEHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO3UH
— Tapa3uT» U «XO3IMH — MHUKpOOMOM». ['eHeTHdyeckue acreKThl KOHTPOJS |
W3MEHEHHS HACJIEICTBEHHOU MH(OpMAIUU B TOKOJICHHUIX KJIETOK U OPTaHU3MOB.

JleMoHCTpanun

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

Tabmuubl u cxemsl: «llepBbiil 1 BTOpoil 3akoHbl Menaens», « Tpetuit 3axkoH
MeHnnens», «AHamu3upymouniee ckpemuBanue», «HemomHoe TOMUHHpPOBaHUEY,
«CueryieHHOE Hacle/loBaHWEe TMPU3HAKOB Y JIpo30duibl», «l'eHeThka ToJiay,
«Kapuotun 4enoBeka», «Kapuotun gpozoduiby, «Kapuotun nrumb,
«MHOXECTBEHHBIN aJlJIeIu3M», «B3auMo1eiicTBUE T€HOBY.

OOopynoBaHue: MoOJeNb s JEMOHCTpallMd 3aKOHOB €AMHOOOpa3us
ruOpuI0oB TEPBOrO IMOKOJIEHWS W pPaclleIUIeHUs MPU3HAKOB, MOJEIb JJIs
JEMOHCTPALIMA 3aKOHA HE3aBUCUMOIO HACJIEAOBAHMS NPHU3HAKOB, MOJENb IS
JEMOHCTPAllMM CLEIUICHHOTO HACJIEIOBAHUS TMPU3HAKOB, CBETOBOM MHUKPOCKOIL,
MUKponpenapar: «Jpo3zoduina.

IIpakTuyeckas padora «l3ydyeHue pe3yabTaTOB  MOHOTHOPUIHOTO
CKpEIIMBaHUA Y IPO30(DUITBD».

IIpakTuyeckass  paGora  «M3yyeHue  pe3ylbTaToB  JUTHOPUIHOTO
CKpEIIMBaHUS Yy APO30(PUITB».

Tema 13. 3aK0OHOMEPHOCTH U3MEHYHUBOCTH

BzaumopeiictBue reHotuna u cpeabl npu  (HopMUpoBaHUM (DEHOTHIIA.
N3MeHunBOCTh NpU3HAKOB. KayecTBEHHbIE U KOJMYECTBEHHBIE NMPU3HAKU. BuUabl
M3MEHYMBOCTH: HEHACJIEACTBEHHAS U HACJIEACTBEHHAS.

MonudukanuonHas U3MEHUYMBOCTh. Ponb cpeasl B (popMupoBaHUM
MOAM(PUKAIMMOHHON M3MeHYnBOoCTH. HopMa peakiuu npusHaka. BapuarnumoHHBIN
psn u BapuanmonHas kpuBas (B. Moranmncen). CpoiicTBa MoauduUKaImoOHHON
WU3MEHYHUBOCTH.



['eHoTHMIIMYECKast U3MEHUYMBOCTh. CBOMCTBA FT€HOTUITMYECKON U3MEHUYUBOCTH.
Bunbl reHOTUTTHYECKO N3MEHUYNBOCTH: KOMOMHATHUBHAS, MyTaIllMOHHAS.

KomOunaTuBHass M3MEHYMBOCTHb. Mei03 M MOJIOBOM TMPOIIECC — OCHOBA
KOMOMHATUBHON N3MEHUYUBOCTU. POIh KOMOMHATUBHON M3MEHUMBOCTHU B CO3/IaHUU
TeHEeTHYECKOr0 pa3HOOOpa3us B Mpejiesiax OJJHOTO BU/A.

MyTtanmoHHass HM3MEHYMBOCTh. BuIbl MyTanuii: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  HWHIYUUPOBAaHHbIE MyTauuu. SnepHble U
HUTOIIa3MaTHYeCKre MyTauuu. COMaTUYECKUE W TOJOBble MyTauuu. [IpuunHbI
BO3HUKHOBEHUA MyTanui. MyTareHbl M WX BIHSHUE Ha OPTraHU3MBL.
3aKOHOMEpPHOCTM MYTAIMOHHOTO IIpoIlecca. 3aKOH TOMOJIOTMYECKUX PSIOB B
HacienctBeHHoW u3MeHunBoctu (H.M. BaBunoB). BHesdnepHass W3MEHUMBOCTH U
HACJICACTBEHHOCT.

Onuecenemuxa U OSNUSEHOMUKA, pOJb JNUSeHemuyeckux @axkmopos &
HAC1e008aHUU U USMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOB Y OP2AHUIMOB.

JleMoHCTpauumn

[Toptpersr: I'. ne ®pus, B. Uoranucen, H. 1. BaBuios.

Tabmuupr u  cxembl: «Buasl usmMeHunmBOCTHY», «MoaudukaoHHas
U3MEHYUBOCTBY, «KombuHaTuBHas U3MEHYUBOCTBY, «Meio3y,
«OmnoaoTBopeHuey, «I'enernueckue 3a00JIeBaHUs YeI0BeKay», « Bumbl myTammii».

OOopynoBaHue: XKUBbIE W TepOapHbIE AK3EMIUISIPbl KOMHATHBIX PacTEHHIA,
puCyHKH ((poTorpadum) >KUBOTHBIX C Pa3IUYHBIMUA BHJIaMHU U3MEHYUBOCTH.

JlaGopaTopHuast padora «HccnenoBanue 3aKOHOMEPHOCTEU
MOAU(PUKAIIMOHHON M3MEHYMBOCTU. [locTpoeHue BapualMOHHOTO psAga U
BAPUALIMOHHOU KPUBOW».

IIpakTuyeckas padora «Mytaiuu y gApo3o¢unasl  (HA TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKA YesiOBeKa

Kapuotun uvenoBeka. MexayHapoAHasi mporpamMma HCCIEIOBaHUSI T'€HOMa
4yenoBeka. MeTonbpl  M3y4YE€HUsS ~ TE€HETHMKH  YEeJIOBEKAa: TIEeHEaJOTMYECKHM,
OJIM3HEIIOBEIN, IIMTOreHETUYECKU, MOMYJISLMOHHO-CTATUCTUYECKHU,
MOJIEKYJISIPHO-TEHETUUECKHM. CoBpemeHnHOE ONpENIECIICHHE r€HOTHUIA!
ITIOJJHOTEHOMHOE CEKBEHUPOBAHUE, T'€HOTUIIMPOBAHUE, B TOM YHCIJIE C IOMOIIBIO
[TIIP-ananu3a. HacineacTBeHHbIe 3a00JIeBaHUS YelIOBEKa. | €HHbIC 1 XPOMOCOMHBIC
OoNe3HH 4YeloBeKa. boJie3HM C HAcleACTBEHHOM MpepacioioKEHHOCTHIO.
3HaYCHUE MEAUIIMHCKOW T€HETHKU B MPEAOTBPALICHUU U JICYEHUH T€HETUYECKUX
3a0oeBaHUl 4YenoBeka. MeauKo-TeHeTUUeCcKoe KOHCYNIbTupoBaHue. CTBOJIOBBIC
KJIeTKU. [loHSTHE «T€HEeTHYECKOTO Tpy3a». ITUUYECKUE acCHEeKThl UCCIEAOBAHUN B
00JIaCTH peIaKTUPOBAHUS T€HOMA M CTBOJIOBBIX KJIETOK.



['eneTndeckue (GakTOphl TOBBIMICHHOW YYBCTBUTEIHLHOCTH YEIOBEKA K
bU3MYEeCKOMY U XUMHUYECKOMY 3arpsi3HEHUI0 OKPYKaroIIe cpeanl. | eHeTnyeckas
MPEIPACIIOIOKEHHOCTD YETIOBEKA K MATOJIOTUSIM.

JdeMoHCcTpauu

Tabmuubl u cxembl: «Kapuotun denoBeka», «MeToJbl U3yUYeHUs] T€HETUKH
4yenoBekay, «I eHeTrnueckue 3a00JIeBaHMsI YSTIOBEKAY.

IIpakTnueckas padora «CocTaBiieHUE U aHATU3 POJAOCIOBHOWY.

Tema 15. Cestekuusi OpraHu3sMoB

JlomecTukanuys u cenekuust. 3apoKICHUE CEJIEKIMU U JOMECTUKAIIUU. Y UCHHE
H. . BaBunoBa o lleHTpax NpPOUCXOXICHUS W MHOT000pa3vs KyJIbTYPHBIX
pacteHuil. Pojib ceeKiuu B CO3JaHuU COPTOB PACTEHUH U ITOPOJI )KUBOTHBIX. COpT,
Mopo/Jia, mTaMM. 3aKOH TOMOJIOTUYECKUX PSII0B B HACIEACTBEHHOW M3MEHYMBOCTHU
H. . BaBunoga, ero 3naueHue JJis CeNEKIIMOHHON paOOThl.

Metonbl ceneknMoHHON paboThl. MCKycCTBEHHBIH OTOOp: MAacCOBBIA H
VHIUBUTY JIbHBIM. Orarml KOMOUWHAIIMOHHOMI CCJICKIIUU. HcnerTanue
MPOU3BOJIUTENIEH MO MOTOMCTBY. OTOOp MO TEHOTUIY C TOMOIIBIO OLIEHKHU
(eHoTHNa NOTOMCTBA U OTOOP MO TE€HOTHUITY ¢ moMoulbio aHanu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ  CEJICKIIMOHHOW  padoThI.
PainanimoHHbI 1 XUMHAYECKUN MyTareHe3 Kak MCTOYHUK MYTalMil y KyJIbTypHBIX
dbopm opranu3zMoB. Mcmosib30BaHME TE€HOMHOTO PEIAKTUPOBAHUS M METOOB
pekomOuHanTHBIX JJHK 111 mosydeHus ucxoqHoro Marepuana Jjisi CEIeKIHUH.

[Tonyuenue MOJIUTUJIOU]IOB. BnyrtpusugoBas rUOpUIN3aIINS.
brnuskoposcTBEeHHOE — CKpelMBaHWe, wWid  WHOpuauHr.  HepojcTBenHoe
CKpelniMBaHue, Win ayTopuauHr. ['erepo3uc u ero mpuuuMHbl. Vcmonb3oBaHue
retepo3uca B cenekiuu. OtganéHHas rudbpunuzanus. [Ipeogonenune Oecruiogus
MEKBHUAOBBIX THOPUAOB. JIOCTHIKEHHS CEIEKIIMU PACTCHUMN U )KUBOTHBIX. «3enéHas
DPeBOIIOYUAN.

CoxpaHeHure 1 U3y4eHUE T€HETUUECKUX PECYPCOB KYJIbTYPHBIX PACTEHHUM U X
JUKUX POJIMYEH JI CO3JaHUs HOBBIX COPTOB M THOPHUIOB CEIbCKOXO3SIMCTBEHHBIX
KYJIbTYp. H3yuenue, coxpamenue u ynpasieHue 2eHemuyecKuUMu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U  NPOMbBICTIOBbIX  JCUBOMHBIX 6 Yeaix YIAVYULeHUs
cyuecmeyrouwux U Co30aHusi HOBbIX NOPOO, JUHUU U KPOCCOB8, 8 MOM HUCle C
NpUMEHEeHUeM COBPEMEHHBIX MeMO008 HAYUYHbIX UCCIe008AHUL, Nepedos8bix Uoell U
nepCcneKmueHbIX MexHOoaA02Ul.

JlemoHcTpanuu

[Toptpers: H. U. Basunos, . B. Muuypun, I'. /. Kapneuenko, II. II.
Jlykpsinenko, b. JI. Acraypos, H. bopnoyr, /I. K. benses.



Tabmuie! 1 cxembl: «LIeHTpBI MPOUCXOXKIEHUS U MHOTOOOPA3us KyJIbTYypHBIX
pacTeHui», «3aKOH FOMOJOTMYECKHUX PSJIOB B HACJIEACTBEHHOW W3MEHYMBOCTH,
«Metoppl cenekuumn», «OTnanénHas rudpuauzanusy, «MyTrareHes».

JlabopatopHast padora «J3ydeHne cOpTOB KyJIbTYypHBIX PACTEHUN U MOPOJ
JOMAIIHUX KUBOTHBIX.

JlaGopaTopHasi padora «/3yueHne METO/IOB CEJICKIIUU PACTCHUI.

IIpakTnuyeckas padora «lIpuBnBka pacTteHuN».

IKckypeust «OCHOBHBIE METOABI M JOCTHIKEHHUS CEJIEKIHH PACTEHUH U
YKUBOTHBIX (Ha CEJIEKLIOHHYIO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCHBITATEIbHBIA yYaCTOK, B TEIUIMYHOE XO3AHCTBO, B JIAOOPATOPHIO
arpOyYHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

Tema 16. BuorexHoJiorus U CHHTeTHYeCKasi OHOJIOTHA

OOBEeKThI, HUCHOJb3yEMble B OHOTEXHOJIOTUH, — KIJIETOYHBIE U TKaHEBBIE
KYJbTYPBI, MUKPOOPTaHU3MBI, 1754 XapaKTEPHUCTHKA. TpanuunoHHas
OMOTEXHOJIOTHS:  XJIEOONEeUYEeHHe, TMOJIYyYEHUE KHCIOMOJIOYHBIX IPOJIYKTOB,
BUHOJEnHe. Mukpoouosornueckuii cuHte3. OOBEKTbl MHUKPOOMOJOTHYECKHX
TexHoJioruid. [Ipon3BoacTBO O€nKa, aAMUHOKHUCIOT U BATAMUHOB.

Co3taHre TEeXHOJOTMi U MHCTPYMEHTOB IIEJICHANPABICHHOTO U3MEHEHHS U
KOHCTPYUPOBAHUSI T€HOMOB C LIEJIBIO MTOJYyYEHNs OPTaHU3MOB U UX KOMIIOHEHTOB,
CoJIepKallluX HE BCTPEUYAOIIHNECS B IPUPOI€ OMOCUHTETHYECKHUE MY TH.

Kinerounasa unxkeHepusa. MeTonbl KyJbTypbl KIETOK U TKaHEW PACTEHUH H
#KUBOTHbIX. Kpuobanku. Comarnueckas ruOpuau3anuss H  COMaTHYECKH
smOpuorere3. Vcmonab30BaHWE TaruIOWIOB B CEJIEKIMW pacTeHuid. [lonyyenue
MOHOKNIOHANbHBIX anmumein. Hcnonv3zosanue MOHOKIOHANbHBIX U NOAUKIOHATbHbBIX
anmumen 6 MmeouyuHe. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKOHCTpyKuus
AWIEKIIETOK U KIIOHUPOBAHUE JKUBOTHBIX. METON TpaHCIUIAHTALMU SIAEP KIETOK.
Texnonozuu 0300posieHus, KyIbmMUuSUpOo8aHUs U MUKPOKIOHAILHO20 PAZMHONCEHUS.
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpoMOCOMHass W Te€HHas WHKeHepusa. VICKyCCTBEHHBIM CHHTE3 T€Ha H
koHcTpyupoBaHue pekomouHanTHbix JITHK. Cozoanue mpanceennvix opeanuzmos.
JlocTrxkeHuns 1 epCreKTUBbI XPOMOCOMHOM ¥ TEHHOW MHKEHEPUU. DKOJIOTHYECKUE
U 3TUYECKUE TPOOJIeMbl FTEHHON MHXKEHEPHH.

Menumuackue Ouotexnonoruu. [loctrenomuas mudposas meaunuaa. [11P-
JMAarHocThKa. MeTaOoJOMHBIN aHalnu3, TeHOUEHTPUYECKUH aHaliu3 MpoTeoMa
YEeJOBEKA I OLIEHKH COCTOSIHUSL €r0o 340pOBbs. M CIOnb30BaHME CTBOJIOBBIX
kiaetok. TapretHas Tepanust paka. 3D-Ouommxenepuss g pa3pabOTKu
(GyHIaMEHTAJIbHBIX OCHOB MEAMIIMHCKHX TEXHOJOTHH, CO3/aHUS KOMIUIEKCHBIX
TKaHEW COueTaHWEM TEXHOJIOTHM TPEXMEPHOTro OMOMpPHHTHHTA U cKaddoaguHTa
JUISL PELIEHUS 3a/1a4 [IEPCOHAIN3UPOBAHHON MEIULIUHBI.



Co3nanue BEKTOPHBIX BAaKLMH C II€JIbI0 OOecredeHuss KOMOMHHUPOBAHHOM
3anThl OT Bo3Oynuteneir OPBU, ycTaHoBieHHME MOJEKYISPHBIX MEXaHU3MOB
¢ynkuonupoBanus PHK-coneprkammx BUPYCOB, BBI3BIBAIOIIUX OCO0O0 OMAacHbBIE
3a00JIEBaHUs YEJIOBEKA U JKUBOTHBIX.

JdeMoHCcTpau

Tabmumps! u cxemsl: «Vcnoap30BaHUE MUKPOOPTAaHU3MOB B MPOMBIIIIIEHHOM
IpOU3BOJCTBEY, «KiteTouHas nmxkenepus», «I'eHHass UHXEHEpUs».

JlaGopaTopHas padora «/3yueHne oObeKTOB OMOTEXHOIOTUN.

IIpakTHyeckas padora «llomydeHre MOJTOYHOKUCIBIX IPOTYKTOBY.

IKCKypcHusd «DBHOTEXHONOrMs — BaKHEWINAs IPOU3BOIAUTEIBHAS CHUIIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE POU3BOACTBO)».

11 KITIACC

Tema 1. 3apoxkaeHue m pa3BUTHE 3BOJIOHMUOHHBIX INpeICTABJICHUNA B
omnosioruu

OpomonmonHas teopuss Y. JlapBuna. Ilpenmnocbuiku BO3HUKHOBEHUSA
napBuHU3Ma. JKU3Hb U Hay4dHas nesTenbHocTh Y. JlapBuHa.

JIBrokynye cuiibl 3BoTIOIUK BUAO0B 110 Y. JlapBuHY (BBICOKast HHTEHCUBHOCTD
Pa3MHOXKEHHS  OpPraHU3MOB, HACJEICTBEHHass WM3MEHYMBOCTh, Oopbba 3a
CYIIIECTBOBAHHE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmiienne cunrerndeckod Tteopun sBoonuu (CTI). HelTpanbHas
Teopust dBomound. CoBpeMeHHas JBOJIOUMOHHAs  Ouojorud. 3HA4YEHHE
ABOJIIOIIMOHHON T€OpUU B POPMHUPOBAHUYU €CTECTBEHHO-HAYYHOU KAPTUHBI MUpAa.

JlemoHcTpanuu

IToptpetsl: Apucrorens, K. Jlunneit, XK. b. Jlamapk, 2. XK. Cent-Unep, XK.
Kroswe, Y. Hapeun, C. C. UerBepukos, 1. W. [lImansraysen, Ix. Xonaenn, . K.
benses.

Tabnuie! u cxembl: «CucteMa xuBoi mpuposl (1o K. JIuauero)y, «JlectHuiia
XKUBBIX cymiecTB (1o Jlamapky)», «Mexanusm (GpopMupoBaHus MPUCITIOCOOTICHUN Y
pacTeHuil 1 KUBOTHBIX (110 Jlamapky)», «Kapra-cxema mapiipyra myTemectBus Y.
HapBuna», «Haxoaku Y. [apBunay, «®opmbl OOphOBI 3a CYIIECTBOBAHHUEY,
«IToponbr romy6ei», «MHoroodpasue KylbTypHbIX (opM KamycTbl», «Iloposs
JIOMAIITHUX >KUBOTHBIX», «Cxema oOpa3oBaHus HOBBIX BHNOB (mo Y. [lapBuny)y,
«CxeMa COOTHOIICHUSI ABWXKYIIMX CHJI 3BOIIOLHNY, «OCHOBHBIE TMOJIOKEHUS
CUHTETUYECKOIN TEOPUH IBOJIIOIIUNY.

Tema 2. MuKpPo3BOIIOLMA U €€ Pe3yJIbTATHI

[Tonynsiuus Kak 3JeMEHTapHas eIuHULA 3BOToUUU. COBPEMEHHBIE METO/IbI
OIICHKM TEHETUYECKOTO Pa3HOOOpa3uss M CTPYKTyphl momyisuuid. 3Mmenenue



reHoOoHIa TOMYJSAIUA KAaK DJIEMEHTAPHOE SBOJIONMOHHOE SIBICHHE. 3aKOH
reHeruueckoro paBuosecus k. Xapau, B. Baitnoepra.

DOnemeHTapHble (DAKTOPHI (IBIKYIIME CHUJIBI) HBOJIONUU. MyTallMOHHBIN
npouecc. KomOuHaTuBHas wu3MeHUMBOCTh. Jlpelid reHOB — ciydaiiHbie
HEHaIpaBJICHHbIC U3MEHEHUS YaCTOT aJljiesiel B monysuusx. IH@exT ocHoBaTeIIs.
Sdhexm bGymowinounoco eopaviwka. CHudCeHUue 2eHemuyecKko20 pasHo0OPaA3UsL:
npuuunsl u creocmeus. llposenenue sgpgpexma opeuigha eeHo8 6 OONLUUX U MATBIX

NONYIAYUAX. Murpanumu. N3onsamus TIOMYJISIIAM: reorpaduyueckas
(mpocTpaHcTBeHHAs ), Ononoruueckas (penpoIyKTUBHAS).
EcrectBennbiii oTOOp — HampaBisonmid (akTtop 3BoMOIUA. DOpPMBI

€CTECTBEHHOTO  OTOOpa:  JBWXKYIIHWWA, CTAaOWIM3UPYIOLIUKA,  pPa3pbIBAOIIMIA
(zm3pynTuBHbIi). [lomoBoil 0TOOp. BO3HMKHOBEHHE W HBOJIIOLUS COLUAIBHOTO
NOBEJCHUS )KUBOTHBIX.

[Tpucnoco0NeHHOCT,  OPraHM3MOB  KaK  pe3yjibTaT  MHKPOIBOJIIOLMH.
Bo3HuKHOBEHNE NPUCTIOCOOIEHUH Y OPranu3MoB. ApoMop(}o3bl U UANOAJANITALIUH.
[Tpumepsl TprcnocoOIeHUH y OpraHu3MoB: MOp(hOIorHiYecKkue, PU3n0I0rH4ecKue,
onoxumuyeckue, noBeAeHUYeCKue. OTHOCHUTEIBHOCTh  MPUCIOCOOIEHHOCTH
OpraHU3MOB.

Bun, ero xpurepum u cTpykTypa. BumooOpazoBaHue Kak pe3ynbTar
MUKpO3BOJIIOIMU. M3omsanus — kiatoueBoil (aktop BugooOpazoBanus. [lytu u
CIIOCOOBI BUJI000pa30BaHMUS: aJIONaTPUUYECKOE (reorpaduueckoe),
CUMIATPUYECKOe  (DKOJOTHYECKOE), «MTHOBEHHOE»  (TIOJUIUIONAN3ALIMS,
ruOpuanzanust). JIuTenbHOCTh 3BOTIOIMOHHBIX POIECCOB.

Mexanu3mbl GOpMHUPOBaHUS OMOJIOTHYECKOTO Pa3HOOOpa3usl.

Pob 3BOTIOLIMOHHOM OMOJIOTHH B pa3pabOTKe HAYYHBIX METOJOB COXPAHECHHUS
OouopazHooOpaszusi. MUKpPOIBOJIOIUS M KOIBOJIOIHUSA Mapa3sUTOB M MX XO3SEB.
Mexanu3Mbl (OpMHPOBAHUS YCTOMUHUBOCTH K aHTUOMOTHKAM U CITIOCOOBI O0PHOBI €
HEW.

JleMoHCTpauumn

[Toptpetsr: C. C. YUetBepukos, 3. Maiip.

Tabmuubl u cxembl: «MyTanuoHHass HM3MEHYUMBOCTHY, «llomynainronHas
CTpYKTypa Buaa», «Cxema MmposiBJIeHUs 3akoHa Xapan—BaiinOepray, «/IBumxymume
CHJIbI 3BOJIOLUNY, «IKOJIOrMUecKas W30JSIUS MOMYyJSAUUNA CeBaHCKON (openmy,
«I"eorpaduueckast U301 TUCTBEHHULIBI CHOMPCKOM M IMCTBEHHULIBI JAyPCKOW»,
«ITonynsIIMOHHBIE BOJHBI YMCIEHHOCTH XUIIHUKOB U KEpPTB», «Cxema nehcTBUS
€CTECTBEHHOTO 0TOOpay, «@opMbl O0pHOHKI 3a cyliecTBOBaHUEY, « MHIyCTpHaTbHBIN
MenaHusm», «oKuBble — uckomaemele»,  «IIOKpOBHTENBCTBEHHAas  OKpacka
XKUBOTHBIX», «[Ipegynpexparomas oOKpacka KUBOTHBIX», «DPU3HOIOTUYECKHE
apantaiun», «lIpucnocoONeHHOCTh OpPraHu3MOB U €€ OTHOCHUTEIbHOCTBHY,



«Kpurepun Buna», «Buabl-nBolinukm», « CTpykTypa Buaa B Mpupoae», «CrnocoOsl
BUI000pa3oBaHusy, «I eorpadudeckoe BumooOpa3oBanme TPEX BUIOB JIAHIBIIIICH,
«9Konoruyeckoe BHI000pa30BaHHWE BUAOB CUHULY, «lloauruionasl pacTeHHid,
«KanmycTHO-peneuHblil ruopumy.

O6opynoBanue: repdbapuu pacTeHUM, KOJICKIIMA HACEKOMBIX, Uydelia MTHIL U
3BEpeH ¢ MpUMEPaMH Pa3INYHBIX TPUCTIOCOOICHH, YyUesa MTHI] U 3BEPEH pa3HbIX
BUJIOB, TepOapuu pacTeHuid OJM3KUX BHJIOB, O0pa30BaBLIMXCSA Pa3TUYHBIMU
criocobamu.

JlabopaTtopHnasi padoTa «BbisiBlIeHHE N3BMEHUHUBOCTH Y 0CO0€H OJTHOTO BUIAY.

JlabopaTtopHuasi pa6ora «IIpucnocobyieHrs OpraHu3MOB U UX OTHOCUTEIbHAS
11EJIECO00Pa3HOCTHY.

JlaGopaTtopnass pabGora «CpaBHEHHE BHJOB 1O MOP(HOIOTHYECKOMY
KPUTEPHUIOY.

Tema 3. Makpo3BoIIOLNS H €€ pe3yJibTaThl

Metonbpl W3ydeHUS MaKpO3BOMIONMU. [lall€OHTOIOrMYECKUE  METOMBI
uzydeHus: HBomonuu. llepexomneie ¢GopMbl U (QUIOTEHETUYECKUE PSAbI
OpraHU3MOB.

buoreorpaduyeckue meTonpl u3ydeHus: sBoitonuu. CpaBHeHUE QIIOPHI U
dbayHpl MaTepukoB U OCTpOBOB. buoreorpaduyeckue obnactu 3emun. Bumabl-
SHJEMUKHU U PEITUKTHI.

OMOpHOJIOTMYECKUE U CPABHUTEIBHO-MOP(POIOTHUYECKUE METOAbl M3YUYEHUS
ABOJIONMH. ['€HeTHYecKne MeXaHU3Mbl JBOJIIOLMH OHTOTE€HE3a M MOSBJICHUS
ABOJIOLIMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE W  AQHAJOTUYHBIE  OpPraHBbI.
PynuMentapubsle  opraHbl M aTaBuU3Mbl.  MOJEKYISIPHO-TEHETUYECKHE,
OMOXUMHUYECKUE U MAaTEMAaTUUECKHUE METO/IbI U3YUEHUS DBOJIIOIUMHU. [ OMOJIOTMYHbBIE
re’bl. COBpEMEHHBIE METO/IbI IOCTPOCHHSI (PUIIOTEHETUYECKUX JIEPEBHEB.

XPpOMOCOMHBIE MyTallMH U 3BOJIFOIUSI TEHOMOB.

OO6mue 3aKOHOMEPHOCTH (MpaBuiIa) dBOONUU. [Ipunyun cmervl QyHKYuUlL.
HeoOpatumocTs 3BomonMH. AfanTuBHas paauanvs. HepaBHOMEPHOCTb TEMIIOB
HBOJIIOLU Y.

JleMoHCcTpauumn

[Toptpetsl: K. M. bap, A. O. KoBanesckuii, @. Mromep, 3. ['ekkenb.

Tabmuibl 1 cxembl: «DWIOTCHETHUECKUN PSIT JIOMIAN», «APXEONTEPUKCY,
«3Bepo3yObie  smiepb»,  «Creromnedans»,  «Punnodutsl»y,  «CemeHHBbIE
nanopoTHukn», «buoreorpapuueckue 30HB 3emim», «Jpei) KOHTUHEHTOBY,
«Penuktery, «HadanmpHble cTaguu SMOPHOHAIBHOTO PA3BUTHS TMO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYHBIE U aHAJOTMYHBIE OpraHb, «PyIUMEHTHI»,
«ATaBU3MBI»Y, «XPOMOCOMHBIE HA0OpHI 4YEIOBEKAa M IIMMIIaH3e», «l JIaBHBIE
HaIpaBJIeHUs 3BOJIOIUNY, «O0I1I1e 3aKOHOMEPHOCTH 3BOJIFOLIUI.



O6opynoBanue: KOJUIGKIIUH, TepOapuu, MYJSDKA HMCKOMAEMBIX OCTaTKOB
OpPraHU3MOB, MYJISI>KM TOMOJIOTHUHBIX, AaHAJOTUYHBIX, PYJAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJJIEKIIUM HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHE )KU3HA HA 3emJie

HayuHble TUMOTE3bl MNPOUCXOXKIACHUS >KM3HM Ha 3emie. AOuWoreHes u
naHcrepmus. [J[oHayuyHble IpenCTaBICHUAS O 3apOKICHUU JKU3HU (KPEAMOHU3M).
['MnoTe3a MOCTOSAHHOTO CaMO3apOXKAEHUS )KU3HU U €€ onpoBepkeHue onbitamu .
Penu, JI. Ciannanuanu, JI. [Tactepa. [IpoucxosxieHue sKM3HU U aCTPOOUOJIOTHSI.

OcHOBHBIE ATaIbI HEOPTraHNYECKON ABOJIIOLINH. [InanerapHas
(reosoruyeckasi) HBOJIOIUS. XUMHUYECKas dBOJIOLUS. AOUOTeHHBIH CHUHTE3
opraHu4eckux BemecTB u3 Heopranuueckux. Omeit C. Mumepa u I'. HOpm.
O6pazoBanue noaumepoB u3 moHomepoB. Koanepsarnas runoreza A. 1. Onapuna,
rurnore3a mnepBuyHoro OynboHa JIk. XousjelHa, reHeTuyeckas rumore3a [
Ménnepa. PubGozumbr (T. Yex) u runoresza «mupa PHK» VY. T'unbepra.
dopMupoBaHUE MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

Hcropus 3emnn u MmeToabl €€ n3ydeHus. MickonaeMble OpraHu4ecKue OCTaTKU.
['eoxpononoruss u €€ Meroabl. OTHOCUTENbHAs U AOCOJIOTHASI T€OXPOHOJIOTHS.
I'eoxpoHoOIOrMYecKas 1IKajaa: S0HbL, 3Pbl, IEPUOBL, JIIOXH.

HauvanbHble 3Tambl opraHuydeckord HBOMOUMU. [losgBiIeHHe u H3BOIOLUA
NEPBBIX KJIETOK. DBOMIONUSA MeTa0onu3Ma. BO3HMKHOBEHHE MEPBBIX HKOCUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOTUIEHKM KaK aHaJoT MEPBBIX Ha 3eMie COOOLIECTB.
Crpomaronutsl. [IpokaprOTHI U 3yKapUOTHI.

[TpoucxoxaeHre sykapuoT (CUMOHOTEHE3). DBOIIOLMOHHOE TPOUCXOKACHHE
BUpPYCOB. [IponcxoxaeHue MHOTOKJIIETOYHBIX OpPraHu3MOB. BO3HUKHOBEHUE
OCHOBHBIX IPYMIT MHOTOKJIETOYHBIX OPTraHU3MOB.

OCHOBHBIE ATalbl HBOJIONMHU BBICIINX pacTeHuil. OCHOBHbIE apoMop(o3bI
pacreHuid. Bpixox pacrenust Ha cymy. [losiBiieHME CIIOPOBBIX pAaCTEHUM W
3aBoeBaHre uMHU cymu. CemeHHble pacTeHus. [IponcxoxaeHue UIBETKOBBIX
pacTCHUM.

OCHOBHBIE 3Tallbl 3BOJIOLMH KUBOTHOTO Mupa. OCHOBHbIE apOMOP(O3bI
XKUBOTHBIX. Bennckas ayna. KemOpuiickuil B3pbIB — MOSBJICHHE COBPEMEHHBIX
TunoB. [lepBbie XOpAOBbIE KUBOTHBIE. JKH3Hb B BOJAE. DBOJIONUSA TO3BOHOYHBIX.
[Tpoucxoxnenne ampudbuit u pentwmid. [IpoucxoxaeHrne MICKOMHUTAONINX U
ntui. [lpunnun xirodeBoro apomopdosza. OcBoeHue OEClO3BOHOYHBIMU U
MMO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

Pa3Butne xu3HM Ha 3eMje MO »paM W MepuojaM: apxeu, MpPOTEpO30i,
Majaeo30i, Me3030M, KaitHo30i. O0IIas XapakTepruCTUKa KIIMMaTa U T€OJIOTUYECKHIX
nporeccoB. [losiBIeHne U pacluBeT XapaKTEpHBIX OPraHU3MOB. YTJIe0Opa3oBaHUE:
€ro yCJIOBUS U BIMSHUE Ha ra30BbIi cOCTaB aTMOC(hEpHI.



MaccoBbie BIMUpPaHUSI — SKOJIOTMYECKUE KPU3KUCHI Mpouuioro. [Ipuyunel u
CJIEJICTBHSI MAacCOBBIX BbIMUpaHUU. COBPEMEHHBIN 3KOJIOIMYECKUN KpPHU3HC, €ro
ocobennoctu. [Ipobrnema coxpanenus 6mopasHooOpas3us Ha 3eMIie.

CoBpeMeHHasi cucTteMa opraHudeckoro mupa. [lpuHuumnel kinaccudukanuu
oprann3MoB. OCHOBHbBIE CUCTEMATUYECKHUE TPYIIIIBI OPTaHU3MOB.

JleMoHCTpauun

[Toptpetsr: ®@. Penn, JI. Cnamnanuanu, JI. Ilactep, . 1. Meunukos, A. U.
Omnapumn, Ix. Xongewn, I'. Mémnep, C. Muinep, I'. FOpu.

Ta6muier u cxembl: «Cxema omnbita @. Penny, «Cxema onbita JI. [Tactepa mo
M3YYEHHUIO CaMO3apOoKIeHHs Ku3HW», «Cxema ombita C. Mwuepa, ['. FOpwm»,
«JTanbl ~ HEOPraHWYECKOW  JBONIONUW», «['€OXpOHOJIOrMYEcKass  IIKajay,
«HayvanbHble 3Tanbl OpraHUYEcKOM ABOIIONMNY, «Cxema o0Opa3oBaHUs SYKApUOT
nyTéM cumoOnoreHeza», «Cucrema XKUBOH TpHUpPOAbD», «CTpoeHuEe BUPYCAY,
«Apomopdosbl  pacreHuit»y, «PuHHOGUTHY, «OTHOKIECTOUHBIE BOJOPOCINY,
«MHoroxksierounsle Boaopocin», «Mxm», «llanopotHukm», «l omoceMeHHbIE
pactenus», «Oprassl BETKOBBIX PACTEHU», «CXeMa pa3BUTHUS )KUBOTHOTO MUPay,
«Apomop(}o3bl KUBOTHBIX», «IIpocteitmue», «Kumeunononoctueiey, «Ilnockue
yepBu», «YUneHuctonorue», «PbuiOb», «3emMHOBOMHBIEY, «lIpecMmbikarommecs,
«IItnusy, «Miexkonuraromue», «Pa3Butue Ku3HU B apXeUCKON 3pey, «Pa3zButue
KA3HU B IIPOTEPO30MCKOM dpey, «Pa3BuThe KU3HM B IAJCO30MCKOU 3pey,
«Pa3BuTHe KU3HU B ME3030MCKOU 3pey, «Pa3BUTHE )KU3HHU B KaHHO30HMCKOMN 3pey,
«CoBpeMeHHasl cucTeMa OPraHUYECKOTr0 MUPay.

OG6opynoBanue: repOapuy pacTEHUM pa3IMYHBIX OTACIOB, KOJUICKITUU
HAaCEKOMBIX, BJIaKHbBIE MIPENapaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIUU
UTJIOKOXKHMX, CKEJIEThl TO3BOHOYHBIX )KUBOTHBIX, Uydesia IITUIL] U 3BEpel, KOJUICKIIUU
OKAMEHEJIOCTEM, TIOJE3HBIX HCKOMAEMbIX, MYJSIKM OpPraHMYEeCKUX OCTaTKOB
OpTaHU3MOB.

Bupryansnas n1aboparopHasi padora «MogaenupoBanue onbiToB Muiepa—
FOpu 1o u3ydeHuto abMOreHHOr0 CUHTE3a OPTaHUYECKUX COSTMHEHUM B IEPBUYHOM
atMocdepe».

JlaGoparopHasi padora «/3ydeHue W ONUCAHUE MCKOMAEMBIX OCTATKOB
JPEBHUX OPraHU3MOB).

IIpakTuyeckas padora «l3ydeHue OCOOEHHOCTEH CTpOEHUsS pacTeHUM
Pa3HBIX OTAEIOBY.

IIpakTnueckas padora «3yueHre oCOOEHHOCTEW CTPOCHUSI TTO3BOHOYHBIX
YKUBOTHBIX».

Tema S. [IpoucxoxkaeHue 4eji0BeKa — AHTPOIOT eHe3

Paznensl u 3agaun aHTponoyiorni. MeToasl aHTPONOJIOTHH.



CraHoBjI€HUE TPEJCTABICHUN O MPOUCXOXKICHUU 4eliOBeKa. PenuruosHbie
BO33peHus. COBpEMEHHbIE HAYYHBIE TEOPUU.

Cx0ACTBO YenoBeKa C )KUBOTHBIMU. CHCTEMATUYECKOE MOJI0KEHUE YETOBEKA.
CBugerenpcTBa  CXOACTBA  YEJIOBEKA C  JKUBOTHBIMU:  CPaBHUTEIIBHO-
MOpGhOIOTHYECKHE, AMOPHOJIOTHYECKHE, (hU310I0r0-OMOXUMHYECKHUE,
noBesieHueckue. OTanyus 4enoBeka OT KUBOTHBIX. [IpsIMOXOXKIEHUE U KOMILIEKC
CBSI3aHHBIX C HUM NPHU3HAKOB. Pa3BuTHE rOJOBHOTO MO3ra U BTOPOM CHUTHAJIBHOMU
CUCTEMBL.

JIBrkymue cuiibl (hakTopbl) aHTPONOreHe3a: OUOJIOruYecKre, CollualbHbIE.
CooTHolIeHne OMOJOTUYECKUX U COLUATIBHBIX (DAKTOPOB B aHTPOIIOT€HE3E.

OcCHOBHBIE CTaguu aHTpororeHe3a. PanHue uvenoBeK0OOpa3Hble OOE3bSHBI
(IPOKOHCYJIBI) M paHHUE MOHTUBI — OOIIUE MPEIKHU YeIOBEKOOOPA3HBIX 00€3bsH U
J0Jiei. ABCTPaJONUTEKU — JBYHOTHE MPEAKH JroAeh. YUenoBeK yMelbli, MepBbIe
M3TOTOBJIEHUS OpYAUN TpyAa. YemoBeK MpAMOXOISIINN U IEPBBIM BBIXOI JIIOIEH 32
npenensl Appuku. YenoBek reiiienbOepreckuil — oOmi Npe oK HeaH 1epTaIbCKOTO
YEJIOBEKAa M YEJIOBEKa pa3ymMHOro. YeloBeK HEaHAEPTAIbCKUM KaK BHJ JIKOJEU
XOJIOJIHOTO KJIMMarta. YeloBEeK pa3yMHbId COBPEMEHHOIO THIIA, JIECHUCOBCKUU
YeJIOBeK, OCBOCHHE KOHTMHEHTOB 3a mnpenenamu Adpuku. Ilaneorenernka u
[TaJIEOTEHOMHUKA.

DBOJIIOLMST COBPEMEHHOTO 4ejloBeKa. EcTecTBeHHBI OTOOp B MOIYNISLUSAX
yejgoBeka. MyTalmoHHbIN mponiece U nosumopdusm. [lonynsaimoHHbIE BOJHBI,
npeiid reHoB, mMurpanus U «d(PpQPexkT ocHOBATENs» B MOIMYJSIUAX COBPEMEHHOTO
YEJI0BEKa.

Yenoseueckue pacel. IloHstue o pace. bosbmme pacel: eBporieonaHas
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUaAlibHAs),  MOHTOJOWAHAsS
(a3uarcko-amepukaHckas). BpeMss U myTu paccesieHHs 4YeliOBeKa M0 IJIaHeTe.
EnvacTtBO  yenoBeueckux pac. HayuyHas  HECOCTOATENBHOCTH — pacu3Mma.
[IpucnocoOeHHOCTh YeNoBeKa K Pa3HbIM YCIOBUSIM OKpYXKAIOIIEH Cpebl.
Bnusgnue reorpadpuyeckoil cpespl U apeida reHoB Ha MOp(OJIOruio U (PU3UOJIOTHIO
YyeJoBeKa.

MexaucuuIuIiMHapHble  MeToAbl B (¢u3uuecko  (OMOJOrMYecKon)
AHTPOMOJIOTUM.  DBOJIOLIMOHHAS ~ AHTPOINOJIOTUS U MAaJC€OaHTPONOJIOTHS
YEJIOBEUECKUX TOMYJALMNA. buoconnanbHble MCCIEIOBAaHUSA MPUPOJIBI YEIOBEKA.
HccnenoBanrie KOABOTIONMHU OMOJIOTHYECKOTO U COIMAIBHOTO B YEJIOBEKE.

JemoHcTpanuu

[Toptpetsr: Y. HapBuHn, JI. JIuku, 4. . Porunckui, M. M. I'epacumos.

Tabmuiel 1 cxeMbl: «MeToIbl aHTPOMOJIOTHIY, «I 0JJOBHON MO3T UeIIOBEKa,
«YenoBekooOpa3Hbie 00e3bsHB», «CKENeT dYeloBeKa M CKEJEeT IIUMIIaH3ey,
«PyauMeHTBI U aTaBU3MbD», «/IBUKYIIHME CUIIbI AaHTPOIIOTEHE3a», «DBOIIOIMOHHOE



JIpEeBO  4YENOBEKa», «ABcTpasonurek», «YemoBek  ymenslid», «YenoBek
MPAMOXOIAIIMNINY, «JleHncoBckuid yenosek» «Heanaepranpubny, « KpomaHbOHIBIY,
«IIpenku yenoBekay, «ITarnbl SBOJIOLNHU YEJIOBEKay», «Packl UeoBeKay.

O6opynoBaHue: MYyJSDKHM — OKaMEHEJIOCTEeH, MpeAMETOB  MaTepuaIbHOU
KyJbTYpbl TIPEAKOB dYeloBeKa, penpoaykuuu (pororpaduu) KapTuH C
MUDOTOTHIECKUMH W OHMOJEHCKMMH CIOKETaMH TPOWCXOXKICHHUS YEJIOBEKa,
dboTorpaduu HaxX0IOK NCKOTIAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YeIOBEKA, MOJIEb
yeperna 4yeJoBeKa U Yeperna MUMITaH3€, MOJIEb KUCTH YEJIOBEKA U KUCTH IIUMIIaH3e,
MOJEIHN TOpCa MPEIKOB YEIOBEKA.

JlaGopaTopnasi padora «l3yueHne o0cCOOEHHOCTEH CTPOEHHUS CKejeTa
YeJI0BEKa, CBSA3AHHBIX C MPSIMOXOKICHUCM).

IIpakTnueckas padora «/3yyeHne dKOJIOrM4eCKUX aJalTallui YeI0BEKay.

Tema 6. Jxkojoruss — Hayka O B3aMMOOTHOUIICHUSIX OPraHU3MOB H
HAJIOPTaHU3MEHHBIX CHCTEM C OKPY/KaKLIeH cpeaou

3apoxaeHre U pa3BUTHE 3KoJorud B Tpyaax A. ['ymOonsara, K. @. Pynse, H.
A. CeBepuoBa, J. I'ekkensa, A. Tencnu, B. H. CykauéBa. Paznmensl u 3amaun
sKoJ0TUH. CBSI3b SKOJIOTUU C APYTUMU HAyKaMHU.

Metonbt sxosoruu. IloneBbie HaOMOAEHUS. DKCHEPUMEHTHI B IKOJIOTHH:
OpUpOAHBIE W JiabopaTopHble. MoJeaupoBaHre B HKOJIOTUU. MOHUTOPUHT
OKpY’KarolIel Cpeibl: JIOKaIbHBIHN, peTHOHATBLHBIN U TJI00ATBHBIH.

3HAaYeHUE DOKOJIOTMYECKHX 3HAHWW JUIA  YEJIOBEKA. ODKOJOTHYECKOE
MHPOBO33pPEHUE KaK OCHOBA CBS3€il YENOBEYECTBA C MPUPOJ0oH. PopmupoBaHue
AKOJIOTHYECKOHN KYJIbTYpPbl U 3KOJOTHUYECKON IPAMOTHOCTH HACEJICHUSI.

JlemoHcTpanuu

[Toptpetsi: A. I'ym6onbar, K. ®@. Pynbe, H. A. Cesepuos, J. I'ekkenb, A.
Tencnu, B. H. Cykaués.

Tabmuupel n cxeMmbl: «Pa3genbl skomorumy, «MeToabl skonorumy, «Cxema
MOHUTOPHUHTA OKPY’KAIOIIEN CPEABD.

JlabGopaTopHas padora «3yuenue METOJIOB 3KOJIOTUYECKUX
HUCCICIOBAHUN.

Tema 7. Opranusmsl U cpea O0MTAHUSA

DkoJyoruyeckne (PaKTopbl U 3aKOHOMEPHOCTH UX nercTus. Kimaccudukanms
IKOJIOTHYECKUX (DAKTOPOB: aOMOTHYECKHE, OMOTHUECKHE, aHTpoIoreHHbIe. O01ue
3aKOHOMEPHOCTH JIEUCTBUs 3Kojornueckux (axropos. I[IpaBmwio munumyma (K.
[npenrens, 0. JInOux). TonepanTHOCTh. DBpUOUOHTHBIE W CTEHOOMOHTHBIE
OpTaHU3MBI.

AbGuoTtndeckue ¢daktopel. CBeT Kak »Konormdeckuit (axrtop. JleicTBue
Pa3HBIX YYAaCTKOB COJHEYHOTO CIIEKTpa Ha OPraHU3Mbl. DKOJOTHYECKUE TPYIIIbI



pacTeHUN M JKUBOTHBIX IO OTHOLIEHHIO K cBeTy. CHUTrHaJbHas poOJib CBETA.
doTtonepuoausm.

Temnepatypa kak 3kojorumueckuii Qaxrtop. JlelicTBue TemmepaTypsl Ha
opranu3Msbl. [IOMKUIOTEpMHBIE U TOMOWOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxxnocts kak sxonormdeckuil (axtop. Ilpucmocobnenus pacteHuid K
NoJIIepKaHui0 BoJgHOro OanmaHca. Knaccudukamusi pacTeHH MO OTHOILIEHHUIO K
Bojie. [Ipucnocobnenrs XUBOTHBIX K HU3MEHEHHUIO BOJHOTO PEXUMA.

Cpenpl oOWTaHUS OPraHU3MOB: BOJHAs, HA3€MHO-BO3]yILHAs, [OYBEHHAs,
r1yOMHHAs  TOJINOYBEHHAs,  BHYTPUOpPraHU3MEHHas.  DPU3NKO-XUMHUYECKHE
0COOCHHOCTH cpell o0uTanusi oprann3moB. [IprcrnocobneHnss Opranu3MoB K KU3HU
B Pa3HbIX cpeax.

buonornyeckne putMmbl. BHemHue u BHyTpeHHUE pUTMBL. CyTOYHBIE H
roguunbie puTMbl. [IpucnocoOIeHHOCTh OPraHW3MOB K CE30HHBIM H3MEHEHUSIM
YCJIOBHM KU3HMU.

Kusnennsie popmbl oprann3moB. [lorsTue o )xu3HeHHoi hopme. JKu3HeHHbIE
GopMbl pacTeHWil: AEpeBbs, KyCTAapHUKU, KYCTapHUYKH, MHOTOJIETHHE TpPaBBI,
oJlHOJIeTHUE TpaBbl. KU3HEHHbIE (POPMBI )KMBOTHBIX: TUAPOOHOHTHI, T€OOUOHTHI,
a’3poOnOHTHI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HU.

buotnueckue hakTopsl. Buibl OMOTHYECKUX B3aUMOAECHCTBUN: KOHKYPEHIUS,
XUIIHUYECTBO, cCUMOMO3 U ero (opmel. Ilapazutusm, koomepaiusi, MyTyalusM,
KOMMEHCAJIA3M (KBapTUPAHTCTBO, HaXJICOHUYECTBO). Herpoduueckue
B3aUMOJICUCTBUS  (Tomuyeckue, (Qopuyeckue, ¢adbpuueckue). 3HAUCHUE
OMOTHMYECKHX B3aMMOJCHCTBUI 1 CYLIECTBOBaHHMS OPraHHW3MOB B CpeJe
oOutanus. [IpyHIUI KOHKYPEHTHOTO UCKIIOYEHUS.

JdemoHcTpanuu

Tabmupl 1 cxeMmbl: «OKosornyeckue (axkTopbl», «CBETOBOH CIEKTPY,
«DKOJOTUYECKNE TPYIIBI )KUBOTHBIX MO OTHOUIEHUIO K CBETY», «TemIoKpoBHbIE
JKABOTHBIE», «XOJOJAHOKPOBHBIE JKHBOTHBIE», «DHU3MONOrMYECKUE aaanTauuu
KUBOTHBIX», «Cpenbl O0OWTaHHS OpraHuU3MOB», «bHOJOTrMYECKHEe PUTMBDY,
«Kuznennble popMbl pacTeHUil», « KuzHeHHbIe (hOPMBbI )KUBOTHBIX», « IKOCUCTEMA
LIMPOKOJIMCTBEHHOTO Jecay, «IKOCHCTeEMa XBOWHOro Jjecay», «lLlenn nuranus»,
«XUIIHUYECTBOY, «ITapazutuzmy, «KoHKypeHIus», «CumOmn03»,
«KoMMeHcanuzm».

O6opynoBanue: repOapuu pacTeHUHW U SKUBOTHBIX, MPUCTOCOOJEHHBIX K
BIUSHUIO PA3UYHBIX OIKOJOTHYECKUX (PaKTOpOB, repdapuu CBETOIIOOUBBIX,
TEHENIOOUBBIX U TEHEBBIHOCIMUBBIX PACTEHUH, CBETOJIOOMBBIC, TEHENIOOUBHIE U
TEHEBBIHOC/IMBBIE KOMHATHBIE PACTEHUS, repOapuu U KOJJICKIUHU TEIUTIONIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PAcCTEHUM, uydesia NTUIl U 3Bepeld, repOapuu



pacTeHuii, OTHOCSIIUXCS K Turpoduram, kcepodputam, mezoputaM, KOMHATHBIC
pacTeHusl JaHHBIX TPYIII, KOJUJIEKIIMH >KMBOTHBIX, OOUTAIOIIMX B PAa3HbIX Cpelax,
repObapum M KOJUIEKUMM PpAaCTEHHA U JKUBOTHBIX, OOJaJAalONIMX 4YepTaMu
MPUCIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHHUSM YCJIOBUH KU3HU, TepOapuu M
KOJUICKIIUU DPACTEHHM M >KUBOTHBIX PA3IUYHBIX KU3HEHHBIX (POpPM, KOJUIEKIIUU
KUBOTHBIX, YYACTBYIOIINX B PA3JIMYHBIX OMOTHUYECKUX B3aUMOICUCTBUAX.

JlaGopaTopnasi paGora «BbigBIeHHE NPUCTIOCOOJIECHUNA OpPraHU3MOB K
BIIMSIHUIO CBETA.

JlabopaTtopuass padora «BbIsiBIeHHE MPUCIOCOOTICHUN OpraHU3MOB K
BIIMSIHUIO TEMIIEPATYPBI».

JlaGopaTopHasi paboTa «AHATOMUYECKHE OCOOCHHOCTU PACTECHUMN U3 Pa3HBIX
MECT OOUTaHHUS.

Tema 8. IK010rus BUAOB U MOILYJIS UM

OKOJIOTUYECKHE  XapaKTEPUCTUKH  IOIYJIALMH. [lomymsimuss ~ Kak
Oononoruyeckas cucreMa. Poib HEOTHOPOAHOCTH Cpelibl, PU3NUECKUX OAPHEPOB U
0COOEHHOCTEW OMOJIOTMH BUIOB B (DOPMUPOBAHUM MPOCTPAHCTBEHHOW CTPYKTYPHI
nonyysiuid. (OCHOBHBIE TIOKA3aTEIW IONMYJALMU: YHUCICHHOCTb, IUIOTHOCTb,
BO3pAacTHasi M TIOJIOBAass CTPYKTypa, POXKIAAEMOCTb, IIPUPOCT, TEMII POCTa,
CMEPTHOCTh, MUTPALIHSL.

OKoynornyeckass CTpykrypa nomyiasuud. OneHKa YMCIEHHOCTH MOMYJISLIMH.
JvHamuka nomynsuuu U €€ peryisnusa. bUOTMYeCKM MOTEHIMAal MOMYJISLIHH.
MopnenupoBaHue JMHAMUKY NonyJisinuy. KpuBble pocTa YHCIEHHOCTH MOITYJISILUY.
KpuBble BbDKMBaHUS. Perymnsius YUCICHHOCTH MOMYJSIUNA: poJib (HaKTOPOB,
3aBUCSILUX U HE 3aBUCALIUX OT MJIOTHOCTH. DKOJIOTUYECKUE CTPATEruu BUAOB (I- U
K-ctparerun).

[Tonsitue 00 sKkojormyeckoil Huiie Buaa. MecrtooOutanue. MHoromepHas
MoJienb sKkosiornueckon Humm Jx.M. XartumHcoHa. Pasmepbl 3konorudeckou
Huiy. [loTeHnnanbHas U peanTu30BaHHAs HUILIU.

Bua kak cucrema nomynsuuid. Apeansl BUIOB. BUABI M HX KU3HEHHBIE
CTpPaTEruu. JKOJOTUYECKNE YKBUBAJIECHTHI.

3aKOHOMEPHOCTH TMOBEJCHHUS W MUrpalMil >KUBOTHBIX. buosornueckue
WHBA3UU 4YKEPOJHBIX BUOB.

JlemoHcTpanuu

IToprper: k. 1. XaTuynHCOH.

Tabmuubl U cxembl: «IKOJOTHYECKUE XapAKTEPUCTHKU MOMYJSLUNY,
«IIpocTpaHcTBeHHast  CTpyKTypa  mnomyisiuum», «Bo3pacTHble  NMHUpPaMHJIbI
nonyasiunn», «CKOpOCTh  3aceleHuss NOBEPXHOCTH 3€MJIM  Pa3IMYHBIMU
opraHuzMammn», «Mojeib 3kosiorndeckor Humu k. M. XaTunHcoHay.

Oo6opynoBanue: repdapun pacTeHU, KOJJIEKIIUH )KUBOTHBIX.



JlaGopaTopnasi padora «lIpucrnocoOneHns cemMsiH pacTEHUI K pacCeeHUION.

Tema 9. Jxosorust coodmecTB. IKOIOrHYeCKHE CHCTEMBI.

CoobmiectBa opranu3moB. buoneno3 u ero crpykrypa. CBsi3u Mexay
OpraHu3MaMH B OUOIIEHO3E.

Dxocuctema kak oTkpbiTas cuctema (A. Jx. Tencnu). OyHKIIMOHAIbHbBIE
OJIOKM OpraHM3MOB B JKOCHUCTEME: MPOIYLEHTbl, KOHCYMEHTBI, PEIYyLICHTHI.
Tpoduueckue ypoBHu. Tpoduueckue uenu u cetd. AOuoTHUECKHE OJIOKU
skocucteM. [10YBbI U Wbl B 3KOCcHCTEMaX. KpyroBopoT BEHIECTB M TOTOK SHEPTUU
B DKOCUCTEME.

OcHOBHBIE OKA3aTENN HIKOCUCTEMBL. bruoMacca u mpoAyKIus. DKOJIOTHUYECKUE
nUpamMuabl YUCEN, OMOMACCHI U SHEPTUU.

Junamuxa skocucmem. Kamacmpoguueckue nepecmpoiiku. Dayxmyayuu.
HanpaBiieHHblEe 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKIlleccud. llepBuuHbIEe U
BTOPUYHBIE CYKIIECCUM W UX MPUYUHBL. AHTPOIOIE€HHBIE BO3JCHUCTBUS Ha
cykueccuu. KnnmakcHoe cooOmectBo. bruopasznoodpasue u noiaHoTa KpyroBopora
BEILECTB — OCHOBA YCTOMYMBOCTU COOOIIECTB.

[IpuponHbIe IKOCUCTEMBL. JKOCUCTEMbL 03€D U peK. DKocucmembvl Mopeu U
oKeano8. Ixocucmemvl MYHOP, 1€C08, Cmenel, nyCMmblHb.

AHTpONIOrE€HHBIE HKOCUCTEMBI. ATpO’KOCUCTEMA. ArpoueHo3. Paszmmuus
MEK]ly aHTPOIIOTEHHBIMU U IPUPOJHBIMU IKOCUCTEMaMHU.

VYpboskocuctembl. OCHOBHbIE KOMIIOHEHTHI ypOoskocucteM. ['opoackas
bropa u ¢ayna. CuHaHTpomm3aius ToOpojackoi QayHbl. buonorumdeckoe u
XO3S5IIICTBEHHOE 3HAaYEHHUE arpO3KOCHUCTEM U YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUII OPTaHU3MOB B
skocuctemax. Ponb kackadnoco 3ggexma u 6udo8-30ughukamopos (Kirouesvix
6U008) 6 yHkyuonuposanuu sxocucmem. 1lepeHOC PHEPTUU U BEIIECTB MEXKAY
CMEXXHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh OPTraHU3MOB, OMYJISILIUN U 9KOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX M AaHTPOIOTE€HHBIX BO3JCHCTBUM.

Mexanuzmul 6030eticmeus 3a2psA3HeHUl PA3ZHbIX MUNO0S8 HA CYOOPSAHU3MEHHOM,
OP2AHUBMEHHOM,  NONVIAYUOHHOM U  IKOCUCMEMHOM  YPOBHAX,  OCHOBbL
9KON02UYECKO20 HOPMUPOBAHUSL AHMPONOSEHH020 6030eticmaus. MeTogoaorus
MOHUTOPHUHIA €ECTECTBEHHBIX U AHTPOIIOT€HHBIX SKOCUCTEM.

JemoHcTpanuu
[Toptper: A. JIx. Tencnn.
Tabmuuet  u cxembl:  «CTpykTrypa  OuoOIeHO3a»,  «DKOCHUCTEMa

HIMPOKOJIMCTBEHHOTO Jiecay, «DKOCUCTEMa XBOMHOTO Jieca», «DyHKIMOHAIbHbBIC
IPYIIIbI OPraHU3MOB B 3KOcUCTEMEY, « KpyroBOpOT BEIIECTB B 3KOCHCTEMEY, «Ilenu
nuTaHus (macTOWIHAs, JOETPUTHas)», «IKOJOTHYECKas NHUpaMHuaa YHUCEID,
«IJKkonoruyeckas nupamua OMOMACChy), «IKOJOTHUEcKass MUpaMuia SHEPTUNY,



«O6pazoBanue 6om0tay, «llepBuuHas cykueccus», «BoccTaHoBiIeHHE jieca Mocye
noxapa», «KoCHCTeMa 03€pa», «ArporeHo3», «KpyroBopor BemIeCTB M MOTOK
DHEPTUU B arporieHo3e», «[IpumMepsr ypOoIKOCHUCTEMY.

O6opynoBanue: repbapun pacTeHU, KOJUIEKIIMYA HACEKOMBIX, Uydelia MTUIL U
3Bepeit, repOdapuu KyJabTYpPHBIX U TUKOPACTYIIUX PACTEHUM, aKBAPUYM KaK MOJIENb
HKOCUCTEMBI.

IIpakTuyeckas padora «/3ydyenue u onucanue ypO03KOCUCTEMBDY.

Jlabopatopuasi padora «M3ydyeHue pazHOOOpa3usi MEIKUX [MOYBEHHBIX
YJICHUCTOHOTUX B Pa3HbIX SKOCUCTEMAX).

IKCKypeHsi «DKCKypCcHUsl B TUIUYHBIN OuoreoneHo3 (B qyOpaBy, Oepe3HSK,
CJIBHUK, Ha CYXOJIOJBHBIA WU TIOMMEHHBIN JIYT, 03€pO, OOJIOTO)».

IKCKypcusi «DKCKYpCHUsl B arposKocHCTeMy (Ha MOJie¢ WIH B TEIUIMYHOE
XO035UCTBO)».

Tema 10. buocdepa — riodanbHas IKOCUCTEMA

buocdhepa — oOmennanerapHas 000ji04ka 3€MJIM, T/I€ CYIIECTBYET WIH
CYILLECTBOBaJIA KU3Hb. Pa3zBuTHe npeacTaBieHuii o ouocdepe B Tpyaax J. 3rocca.
VYuenue B. U. Bepuaackoro o 6uocdepe. O6nactu ouocdepst u e€ coctan. JKupoe
BEIECTBO Orochephl U ero PyHKIUY.

3aKOHOMEPHOCTH cyliecTBOBaHusa Ouocdepbl. OcobeHHOCTH Ouochepsl Kak
r100anbHON 3KOCUCTEMBI. JlMHamMuueckoe paBHoBecue B Ouocepe. KpyroBopoTsl
BEILECTB U OMOr€OXUMHYECKHUE [UKJIIBI (YIraepoa, a30Ta). PUTMUYHOCTH SIBIEHUH B
ouocdepe.

3oHanbHOCTh OHMocdepsl. [Toustre o Guome. OCHOBHBIE OMOMBI CYIIIH: TYHJIPA,
XBOMHBIE JI€Ca, CMENIAHHbIE W IIUPOKOJIMCTBEHHbIC JI€CA, CTEIH, CaBaHHBI,
MyCTBIHU, TPOMUYECKUE JIeCa, BRICOKOTOPhs. KiiuMmart, pacTUTENbHBIN U dKUBOTHBIN
MUp OMOMOB CYIIIH.

CrpykTypa u QyHKIIHS )KUBBIX CUCTEM, OIICHKA UX PECYPCHOTO MOTEHITAa U
onochepHbIX PYHKITUH.

JleMoHCTpauumn

[Toptpetsl: B. U. Bepnanckuii, 3. 3rocc.

Tabnuuel u cxemsl: «['eocdhepnr 3emin», «KpyroBopoT azora B MpUPOJIE»,
«KpyroBopoT yrinepoga B mpupone», «KpyroBopor Kuciopoga B TPHUPOJIE»,
«KpyroBopoT Boawl B mpupoje», «OcHOBHbIE OMOMBI cymny, «KinMarnueckue
nosica 3emnn», «TyHapay, «Talra», «Cmemanneiii gec», «llIupokonucTBeHHbIM
nec», «Crenby, «CaBanHay, «IlycTeiHsy, « Tponuueckuii gecy.

O6opynoBanue: repbapuu pacTCHUM pa3HBIX OMOMOB, KOJUICKITUH >KUBOTHBIX.

Tema 11. YennoBek u okpy:xaouias cpeaa

DKOJIOTUYECKHE KPU3UChI M HMX MpPUYUHBL. Bo3aeicTBHEe YelloBeKa Ha
ouocdepy. 3arpsi3HeHrEe BO3IYITHOM cpebl. OXpaHa Bo3ayxa. 3arpsi3HEHUE BOTHOMN



cpenbl. OxpaHa BOAHBIX pecypcoB. Paspymienne mnousbl. OxpaHa MNOYBEHHBIX
pecypcoB. M3meHnenue kimmara.

AHTpPONOreHHOE BO3JEHCTBUE HA PACTUTEIBHBIN U KUBOTHBIM Mup. OxpaHa
PaCTUTENIBHOTO WU KUBOTHOrO Mupa. OCHOBHBIE NPUHIUIBI OXPAHBI TPHUPOIBI.
Kpacubie xuuru. Oco0o oxpansiemblie mnpupoanbie Teppuropun (OOIIT).
borannueckue cajpl U 300J10THYECKUE TAPKU.

OCHOBHBIE TPHUHLMIBI YCTOMYMBOIO PA3BUTHSI YEJIOBEYECTBA U MPUPOJIBIL.
PanvonanbHOE  MPUPOJONOJB30BAaHME M COXpAaHEHHE  OHMOJIOTHYECKOTO
pazHooOpazus 3emnu. OOmIME 3aKOHOMEPHOCTU TJI00AJBHBIX 3KOJIOTHMYECKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOT'O KpU3HCa U €r0 BEPOATHBIE TTOCIECTBUS.

Pa3BuTne METOJOB MOHUTOPHMHIA pPa3BUTHS ONACHBIX TEXHOT'CHHBIX
nporeccoB. Cucmemmuvie uUCCIe008aHUs nepexooa K pecypcocbepezaioujeii u
KOHKYPEeHmOoCcnocooHou snepeemuxe. buonoeuuecrkoe pasnoodpasue u 6uopecypcoi.
Hayuonanvnvie ungopmayuonnvie cucmemvl, obecneyugaroujue 0ocmyn K
ungopmayuu no cocmoaHulo OmMOoenbHuIX U008 u okocucmem. (OcHOBbI
9Kopeabuiumayuu dKocucmem U cnocooos 060pvbObLI ¢  OUONOBDPEHCOCHUIMU.
Pexoncmpykyus mopckux u Hazemuvix SKoCUCHEM.

JlemoHcTpanuu

TaOmup! 1 cxemsl: «3arpsi3HeHue aTMoc(epb», «3arpsa3HeHne TuAPOCHEPb,
«3arps3HeHue nouBb», «[lapHukoBbIi 3P hekT», «Oco00 OXpaHseMble IPUPOIHBIE
TEPPUTOPUMN», «MOJenH yIpaBiIsieMOTro MUpay.

Oo6opynoBanue: Qororpapuu OXpaHAEMbIX pacTeHUH U KUBOTHBIX KpacHoi
kHuru Poccutickon ®@enepanuu, KpacHol KHUTH peruoHa.

IHJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA TPOI'PAMMBI 11O
BHUOJIOI'MN HA YPOBHE CPE/ITHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUA K pPeE3yJibTaTaM OCBOCHUS
OOyYarOIIMMHUCSL TPOrpaMM CpeIHero oOmero oOpa3oBaHUsA: JIMYHOCTHBIE,
METanpeIMETHBIC U MPEIMETHBIE.

B cTpykType TMYHOCTHBIX PE3yJIbTaTOB OCBOCHUS MPOrpaMMbl IO OUOJOTUH
BBIJICJICHBI CIIEAYIOIINE COCTABJISIONINE: OCO3HAHUE OOYYAIOIIMMUCS POCCUHCKOMN
IPaXKIaHCKON UJIEHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSATEIIbHOCTH
U CaMOOIIpENEeNCHUIO, Haauyue Mmomusayuu K OOy4eHHIO  OMOJIOTHH,
yeneHanpasiennoe paszeumue BHYTPEHHHUX YOEKIEHUW JUYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAJAMIUN Pa3BUTUS OUOJOTUUECKOTO
3HaHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUAIOUINXCS PYKOBOJICTBOBATHCS B CBOEH
JIEATEIIbHOCTH [I€HHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPUCYIIUMU CHUCTEME



OMOJIOTUYECKOT0 00PA30BAHUS, HAIUYUE NPABOCO3ZHAHUS DKOJIOTHIECKON KYJIbTYPHI,
CnOCoOHOCMU cmasums TSN U CTPOUTH JKU3HEHHBIC TJIAHBI.

JInyHOCTHBIE PE3yJIbTAaThl OCBOEHUS MTPOTPAMMBI 110 OMOJIOTUH TOCTUTAIOTCS B
CAMHCTBE Y4YEOHOM M BOCHUTATEIBHOW JAESITEIBHOCTH B COOTBETCTBUU C
TPAAULUOHHBIMUA POCCUICKHUMU COLUOKYJIBTYPHBIMU, HCTOPUYECKUMHU U TyXOBHO-
HPABCTBCHHBIMHU IICHHOCTSIMHU, MPUHSATHIMU B OOIIECTBE IMpaBUJaMU U HOPMaMH
MOBEJCHUSI W CIIOCOOCTBYIOT TIPOIIECCaM CAaMOIIO3HAHUS, CAMOBOCIUTAHUS U
CaMOpa3BUTHUS, pAa3BUTHS BHYTPEHHEH IMO3HUIMU JIMYHOCTH, MATPUOTHU3MA H
YBaXKEHUS K 3aKOHY W IMPABOIOPSAIAKY, YEJIOBEKY TPyJa U CTapLIEMYy MOKOJICHUIO,
B3aMMHOTO YBa)KECHHUS, OEPEKHOTO OTHOIICHHUS K KYJbTYPHOMY HACIEIUI0 U
TPaJULUsIM MHOTOHAIIMOHAIBHOTO Hapoaa Poccuiickont dexpepanuu, mpupone u
OKPYXKaroUIEH cpelie.

JIn4HOCTHBIE pE3yJbTaThl OCBOCHHS YyueOHoro mnpenmera «buomorus
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH OOYYAIOIINXCSI PYKOBOACTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CHUCTEMOM I[EHHOCTHBIX
OpUCHTAIlMM, TIO3UTUBHBIX BHYTPEHHHMX  YOEXIEHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM I[IEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOIO
OMbITA U OMbITA AEATEIBHOCTH B MPOILIECCE pean3aliid OCHOBHBIX HaIlPaBIICHHI
BOCIIUTATENBHON ESITENBbHOCTH, B TOM YHCIIE B YACTH:

1) rpa:knaHcKOro BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3ULIMKU 00YyYaIOIIEeTrocsl Kak aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUUCKOTO OOIIECTBA;

OCO3HAHHME CBOMX KOHCTUTYITMOHHBIX MTPaB U 00SA3aHHOCTEH, YBOXKCHHE 3aKOHA
Y TIPaBOIOPSIKA;

TOTOBHOCThH K COBMECTHOM TBOPUYECKOM JESITEIHLHOCTH MPU CO3/IAaHUH YICOHBIX
MPOEKTOB, pEIICHUHW Yy4yeOHBIX M TO3HABATEJIBHBIX 3a/a4, BBIIOJIHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPEACNATh COOCTBEHHYIO TMIO3UIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSITH €€;

YMEHHUE YUYWUTHIBATh B CBOUX JACHCTBUSIX HEOOXOAUMOCTb KOHCTPYKTHBHOTO
B3aMMO/ICHCTBUS JIIOJICH C Pa3HBIMU YOCXKICHUSAMU, KYJIbTYPHBIMUA LIEHHOCTSIMU U
COI[MAIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOI'O BBIMOJHEHHUS
y4eOHBIX, TO3HABATEIBLHBIX W MCCJEAOBATEIbCKUX 3a/1ad, YBaKUTEIHLHOTO
OTHOIIICHHS K MHEHHUIO OIMOHEHTOB MpPHU OOCYXJCHUU CIOPHBIX BOIIPOCOB
OMOJIOTUYECKOTO COICPIKAHUS;

TOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOMN JEATEIbHOCTH;

2) NIaTPUHOTHYECKOT0 BOCIIUTAHMS:



c(hOpPMUPOBAHHOCTh POCCUUCKON TPAXAAHCKON UICHTUYHOCTH, TATPUOTHU3MA,
YBaXXEHUS K CBOEMY HapoOJly, YyBCTBa OTBETCTBEHHOCTH nepea PoauHom, ropaoctu
3a CBOM KpaH, CBOIO PonuHy, CBOM S3BIK M KYJIBTYpYy, NPOLUIOE M HACTOSAIIEE
MHOTOHAIlMOHAIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJTHOMY HACHEAUIO U MAMSATHUKAM IPHUPOJIBI,
JTOCTHKEHHSIM Poccun B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSAX, TPY/IE;

CIIOCOOHOCTh OIICHUBATh BKJIAJl POCCHICKMX YUEHBIX B CTAHOBJICHHE U
pa3BuTHE OWOJOTWMH, TMOHUMAHUS 3HA4YeHHUs] OWUOJOTMM B TO3HAHUM 3aKOHOB
IPUPOBI, B AKU3HU YEJIOBEKA U COBPEMEHHOIO 00IIEeCTBA;

ujeiiHas yOexKJIEHHOCTh, TOTOBHOCTh K CIIy>KeHHIO M 3amute OTeuecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAHME TYXOBHBIX [IECHHOCTEW POCCUIICKOTO HApO/a;

c(OpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, 3TUYECKOTO ITOBECHMS;

CIIOCOOHOCTh OILICHUBATh CHUTYalMI0 W MPUHUMATh OCO3HAHHBIE PEIICHMS,
OPUECHTHUPYACH HA MOPATHbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAaHME JIMYHOT'O BKJIAJa B IOCTPOEHUE YCTOMYMBOr0O OyAyLIEro;

OTBETCTBEHHOE OTHOIICHUE K CBOUM POJUTEISAM, CO3JaHUIO CEMbU HAa OCHOBE
OCO3HAHHOTO NPHUHATHS LEHHOCTEH CEMEWHOM JKW3HU B COOTBETCTBHHM C
TpaauusMu HapoaoB Poccuu;

4) 3¢CTEeTUYeCKOr0 BOCIIUTAHUA:

ACTETUYECKOE OTHOIICHHWE K MHUPY, BKIIIOYAs ACTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAa, OOIMIECTBEHHBIX OTHOIIICHUH;

MOHMMAHHUE SMOIIMOHATBHOTO BO3/ICHCTBHUS )KMBOM IPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPQKEHHUIO B pa3HbIX BUJAX HMCKYCCTBA, CTPEMJICHUE
MPOSIBIISITH KAYECTBA TBOPUECKOU JTMYHOCTH;

5) ¢usnuyeckoro Bocnutanusi, GOpMHUPOBAHMSA KYJIbTYPbl 310POBbSI U
IMOIMOHAJILHOIO 0JIaronoJIyYns:

MOHMMAaHUE U peasin3aius 3I0pOBOro U 6€301macHOro oopasa *Ku3HH (310POBOE
MUTaHuE, COONII0ICHNE TUTUEHUYECKHUX MPAaBUII U HOPM, cOaTaHCUPOBAHHBIN PEXKUM
3aHATHM W OTHObIXa, peryisipHas (u3uyeckas akTUBHOCTh), OEpEkKHOTO,
OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (hHU3MUECKOMY U
IICUXUYECKOMY 3JI0POBBIO;

MOHMMAaHWE IIEHHOCTU TPAaBUJ HWHIWBUAYAIBHOTO U  KOJUJIEKTUBHOTO
0e30MacHOro MOBE/ICHUS B CUTYalUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHME TMOCIEACTBUN U HENPHITHS BPEIHBIX MPUBBIYEK (YIOTPEOIICHUS
aJIKOT0JIs1, HAPKOTUKOB, KYpEHUS);

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHKE IEHHOCTH MacTEpCTBa, TPYA0II00HE;



FOTOBHOCTh K AKTUBHOM JAEATEIIBHOCTA TEXHOJIOTUYECKOW W COLMAIIbHOU
HAIPaBJICHHOCTH, CIIOCOOHOCTh MHHUIIMUPOBATH, TIAHUPOBATH U CAMOCTOSTEIHLHO
BBITIOJTHSATH TaKyIO JAEATEIbHOCTD;

WHTEpEC K pa3nyHbIM cepaMm NnpodhecCUuOoOHANIbHON AESTENbHOCTH, YMEHHE
COBEpILIaTh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud ©  peau30BBIBATH
COOCTBEHHBIE KU3HEHHBIE TIJIaHbI;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa30BaHUI0O MW CaMOOOpa3OBaHHWIO Ha
MPOTSKEHNUN BCEHN KU3HU;

7) 3K0JI0THYECKOr0 BOCIIUTAHUS:

HKOJIOTUYECKH 11eJIecO00pa3HOe OTHOIICHHUE K TPUPOE KaK HCTOUYHUKY KU3HU
Ha 3eMJie, OCHOBE €€ CyIlIECTBOBAHUS;

MOBBINICHUE YPOBHS OKOJOTHYECKON KYyJNBTYphI: MPUOOPETECHUE OIbITa
IJIAHUPOBAHUSI TIOCTYNIKOB W OLEHKM WX BO3MOXHBIX MOCJHEACTBUNA IS
OKPY’KAIOLIEH CPEIbI;

OCO3HAHUE TJI00ALHOIO XapaKTepa 3KOJIOTHYECKHX MpoOJieM U MyTed HuX
pelieHus;

CIIOCOOHOCTH UCIOIB30BaTh MPUOOPETAEMBbIE PU N3YUECHUN OMOJIOTHH 3HAHUS
U yMEHHUS TpU pEHICHHWH TNpoO0JieM, CBSI3aHHBIX C  PAIlMOHAIBHBIM
MPUPOOIOIb30BaHUEM  (COONIOZICHHE  TIPaBWJI  TMOBEACHHS B MPHUPOJIE,
HaIMpaBJICHHBIX Ha COXPaHEHHWE PABHOBECHUS B JKOCHUCTEMaxX, OXpaHy BHJIOB,
AKOCUCTEM, Orochepbl);

aKTUBHOE HEMPUATUE ACHUCTBU, TPUHOCAIINX BPEA OKPYKAIOLIEH IPUPOTHON
cpelie, YMEHHE MPOTHO3UPOBATh HEOJATONPHUSATHBIE YKOJOTUYECKUE TOCIEICTBUS
NPEANTPUHUMAEMBIX JICMCTBUM U TIPEAOTBpAIIATh UX;

HaJIMYue Pa3BUTOrO SKOJOTMYECKOTO MBIIUICHUS, IKOJIOTUYECKON KYJIbTYPHI,
OTbITa NEATeIbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, yMEHUSI
PYKOBOJICTBOBATbCSI UMU B II03HABATEJIbHOM, KOMMYHUKAaTUBHOM M COLIMAJIBHOU
MPAKTUKE, TOTOBHOCTU K YYAaCTHIO B IPAKTUUECKOMN NIESITEIBHOCTH SKOJIOTUYECKON
HaIpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUAJOTe
KYJIbTYp, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIHTYPHOM MHPE;

COBEPIIICHCTBOBAHUE SI3BIKOBOM M YUTATEILCKOW KYJIbTYphl KaK CpeICTBa
B3aMMO/ICHCTBUS MEXKTY JIFOJbMU U TIO3HAHUSI MUDA;

MOHUMAaHUE CHenu(PUKU OWOJOTUM KaK HAyKd, OCO3HaHWUA €€ POl B
bopMHpPOBaHUN PAIMOHATHFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IICJIOCTHOTO
mpeacTaBieHuss 00 OKpYXKaloleM MHpPE KaK O €AMHCTBE MPHUPOJIbI, YeIOBEKa U



oOmiecTBa, B MO3HAHUU MPHUPOAHBIX 3aKOHOMEPHOCTEH W peHIeHHH MpodIeM
COXPaHEHMS IPUPOTHOIO PABHOBECHS,

yOexXAEHHOCTh B 3HAYUMOCTH OWOJIOTMH JJISi COBPEMEHHOW IMBHIIM3ALINU:
o0ecrieueHnss HOBOTO YpPOBHSI Pa3BUTHS MEIULMHBI, CO3JaHUE MNEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pellaTb PECypCHble  NPOOJIEMbl  Pa3BUTHUS
YeJI0BEYECTBa, MOUCKA MyTeH BBIXOJAa U3 II00ANBHBIX HKOJIOTHYECKUX MPOOIEM U
o0ecrieueHuss  MepexoJa K  YCTOMUMBOMY  Pa3BUTHUIO,  pAllMOHAIHLHOMY
UCIIOJIb30BAaHUIO MPHUPOJIHBIX PECYPCOB U (HOPMHUPOBAHUIO HOBBIX CTaHIApTOB
KU3HY;

3aMHTEPECOBAHHOCTh B IIOJyYEHUM OMOJOTMYECKMX 3HAHUUW B LEJAX
NOBBIIICHUS OOIIE KyJNbTYphbl, €CTECTBEHHO-HAYyYHOW TIpPaMOTHOCTH, Kak
COCTaBHOM 4acTu (yHKIIMOHATBHOW TPAMOTHOCTH OOydaromuxcs, GopMupyeMoit
IpU U3Y4EHUH OUOJIOTUY;

NIOHUMAHUE CYIIHOCTH METOJOB MO3HAHUS, UCIIOJIB3YEMBIX B €CTECTBEHHBIX
HAyKax, CIOCOOHOCTH WCIIOJNb30BaTh IOJy4aeMble 3HAHUS [UJIs aHalu3a |
OOBSCHEHHUS SIBJICHUN OKPYXKAIOLIEro MUpPA U MPOUCXOAAIIMX B HEM M3MEHEHUH,
yMEHUE JieJlaTh OOOCHOBAHHBIE 3aKIIIOYEHHMS] Ha OCHOBE HAy4yHbIX (DaKTOB U
MMEIOIINXCS JaHHBIX C LEJIBIO TIOJyYE€HHsI TOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS IS
penieHus Npo0JieM B peajbHbIX KU3HEHHBIX CUTYalUsX;

OCO3HAaHHWE LEHHOCTH HAYYHOM JESATEIbHOCTH, T'OTOBHOCTH OCYIIECTBIATH
IIPOEKTHYIO U MCCIIEIOBATENBCKYIO AEATEIbHOCTh HHINBUAYAIbHO U B IPYIIIIE;

TOTOBHOCTh M  CIIOCOOHOCTH K  HENMpPEpPhIBHOMY  OOpa30BaHHUIO |
caM000pa30BaHUIO, K AKTUBHOMY MOJYYEHHIO HOBBIX 3HAHMW MO OWOJIOTUU B
COOTBETCTBUHM C KU3HEHHBIMH MMOTPEOHOCTMH.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeTtanpenMeTHble pe3yibTaThl OCBOCHUS yueOHOTO mnpeameTa «buomorus
BKJIFOYAIOT: 3HAYUMbIe i (OPMHPOBAHUS MHUPOBO33PEHUS O0yUYaIOIIMXCS
MEXIUCITUTUTMHAPHBIE (MEXKIPEIMETHBIC) OOIeHayYHbIC TOHSATHS, OTPakKAIOUUe
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHpa M CHEeNU(PUKYy METOJO0B TIO3HAHUS,
WCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, DHEPTHs, SBJIICHHE, TPOIIECC,
CUCTEMa, Hay4YHbIN (aKT, MPUHIUII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
uccienoBanne, HabJIoIeHNe, U3MEPEHHUE, YKCIIEPUMEHT U APYTHE); YHUBEPCATbHbBIE
ydeOHbIe JCHCTBUSA (ITO3HABATEIbHBIC, KOMMYHHKATHUBHBIC, PETYJISITHBHBIC),
obecnieunBaronie hopmMupoBaHrue PyHKIIMOHAIBHOW I'PAMOTHOCTH M COIMAIILHOM
KOMIETEHIIUU  OOYYaloIMXCsl; CMOCOOHOCTh  OOYyYalolMXCsl — HCIOJb30BaTh
OCBOCHHBIE MEKTUCITUTIIMHAPHBIE, MUPOBO33PEHUYECKHE 3HAHUSI U YHUBEPCATIbHBIC
y4eOHbIE IEUCTBUS B TTO3HABATEILHON M COLUANIbHOM MPaKTHKE.



B pesynbTaTe n3ydenusi OMoJIOTHU Ha YPOBHE CPETHET0 001Iero 00pa3oBaHus
y oOyugatomerocs OyayT chOpMHpPOBAaHBI TO3HABATEILHBIE YHUBEPCAIbHBIC
yueOHbIe JIEHCTBUSA, KOMMYHHKATHBHBIC YHHUBEPCAIbHBIC YYCOHBIC JICHCTBHSA,
PETYISTUBHBIC YHHBEPCAIBHBIC YUeOHBIC ICHCTBHSI, COBMECTHAS JICITCIbHOCTD.

MeTanpeIMEeTHBIE PE3yJbTaThl OCBOCHHS TMPOTPAMMBI CPEIHET0 OOIIETo
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBaagenne YHHBEPCAJbHBIMHU Y4eOHBIMHU NMO3HABATEILHBIMHU
NeUCTBUAMMU:

1) 0a3oBble JJOorHYecKHe AeliCTBUA:

CaMOCTOSATEILHO  (OpMYJIMpOBAaTH W aKTyaJIM3UPOBaTh  IMpodJemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh IMPH OCBOCHWM 3HAHUH MPHEMBI JIOTHYECKOTO MBIMUICHUS
(ananm3a, cMHTE3a, CPaBHEHHMS, KiIacCU(pUKAIIIU, O00OIICHHS ), PACKPBIBATh CMBICT
OMOJIOTHYCCKUX TOHATHH (BBIICIATh UX XapaKTCPHBIC NMPU3HAKH, YCTAaHABIMBAThH
CBSI3H C APYTUMU TOHATHSIMH);

ONPENCATh IEIM JCATCIBLHOCTH, 3aJaBas IMapaMeTpbl W KPUTEPHH HX
TOCTIDKCHHSI, COOTHOCUTD PE3YJIBTATHI ACATEIHPHOCTH C TTIOCTABICHHBIMHA ICIISIMU;

WCITI0JI30BaTh OMOJOTUYCCKUE MOHATHUS IS 0OBSICHCHUS (DaKTOB M SIBIICHHM
YKUBOH TIPUPOJIBL;

CTPOWTh JIOTHYECKUE pacCyXJCeHUsS (MHIYKTHBHBIC, JCIYKTUBHBIC, I10
aHAJIOTHHN), BBIABIATH 3aKOHOMEPHOCTH W TPOTHBOPEYHS B PAcCMAaTPHUBAECMBIX
SIBJICHHSX, (DOPMYJIUPOBATH BBIBOJIBI M 3aKIIOUCHUS;

IMPUMEHSATH CXEMHO-MOJICIIbHBIC CPEACTBA JUIS ITPEACTABICHHS CYIIIECTBCHHBIX
CBA3CH M OTHOIICHUWH B M3yYaeMbIX OHOJIOTMYECKHX OOBEKTaX, a TaKKe
IPOTUBOPEYHMI PA3HOrO POJA, BBISBICHHBIX B Pa3IUYHBIX HH(POPMAIMOHHBIX
HUCTOYHUKAX;

pa3pabaThIBaTh ILIaH PEIICHHS MPOOJEMBbI C YUYETOM aHalM3a MMEHOIIHMXCS
MaTepHaIbHBIX ¥ HEMAaTePHUAIbHBIX PECYPCOB;

BHOCHTH KOPPEKTHBBI B JICATCIILHOCTD, OIICHUBATh COOTBETCTBUE PE3Yy/IbTaTOB
IEJISIM, OIICHUBATh PUCKH TIOCIICACTBUIN ACATEIHHOCTH,

KOOPJMHUPOBATH U BHIMOJIHATH paO0OTY B YCIOBHUSIX PEaIbHOTO, BUPTYAIHLHOTO
1 KOMOMHUPOBAHHOT'O B3aUMOCHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE IIPH PEIICHUH KM3HECHHBIX ITPOOJIEM.

2) 0a30BBIE HCCJIEA0BATEIbCKHE AeliCTBHSA:

BJIAJICTh HABBIKAMH y4EOHO-HCCIIE0BATEIILCKON M MTPOCKTHOM JIESITCIIBHOCTH,
HAaBBIKAMHM  pasperieHusi MpoOsieM, CIOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY TIOMCKY METOJIOB PEIICHHSI MPAKTHICCKUX 33]1a4, TPUMCHECHHIO
Pa3IUYHBIX METOJIOB IIO3HAHUS;



WCIIOJIB30BaTh PA3IMYHBIC BUJBI JICSITEIBHOCTA M0 TMOJIYYEHUIO HOBOTO
3HAHWS, €T0 HWHTEPHpPETAlHH, NPeoOpa3oBaHUI0 W TPUMEHEHHIO B YYEOHBIX
CUTYaIHsIX, B TOM YHCJIE TP CO3/IaHUH YICOHBIX U COITUATBHBIX TIPOCKTOB;

dbopMHpOBaTh HAYYHBIA TUI MBIILJICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEH,
KJIFOUEBBIMU MOHSATUSIMU U METO/IAMH;

CTaBUTh M (HOPMYyJIHUPOBATh COOCTBEHHBIC 33Jauyd B 00pa3oBaTeIbHOU
NEATETLHOCTH U KU3HCHHBIX CUTYaIIHSX;

BBISIBJIAITh TIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTATh TUINOTE3Y €€ PellIeHUs], HAaXOAUTh apryMEHTHI JJIsl JOKa3aTeIbCTBAa CBOUX
YTBEPKJICHUM, 3a/1aBaTh MapaMeTPhl U KPUTEPUU PEILICHUS,

aHANMM3UPOBATh TIOJYYCHHBICE B XOJE PEIICHHUS 3aqaddl  pPe3yJIbTaThl,
KPUTUYECKUA OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHUE B HOBBIX
YCIIOBHUSIX;

JaBaTh OIIEHKY HOBBIM CUTYaIUsM, OIICHUBATH MPUOOPETEHHBIN OIBIT;

OCYULIECTBJISITh LEJICHANPABICHHBIA MMOUCK IEPEHOCa CPEACTB U CIIOCOOOB
NENCTBUA B MPO(PECCUOHANBHYIO CPENY;

YMETh TIEPCHOCHUTHh 3HAHUS B IMO3HABATEIBHYIO M TPAKTHYCCKYIO O0OJacTH
KU3ZHEIEITeIbHOCTH;

YMETh UHTETPUPOBAThH 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 001acTel;

BBIJIBUTATh HOBBIC WJCH, MpejiaraTb OPUTHHAIBHBIC MOIXOIbI W PEIICHUS,
CTaBUTH MTPOOJIEMBI U 33/1a49H, JOMTYCKAIOIINE aTbTEPHATHBHBIC PEIIICHUS.

3) pabdora ¢ ungopmanmei:

OpPUEHTUPOBATHCS B PA3JIMYHBIX UCTOUHUKAX MH(POpMAINK (TEKCTE Y4eOHOTO
nocoOusi, HAYYHO-TIOMYJIAPHON JUTEpaType, OHOJOTUYECKUX CIIOBapsX U
CIIpaBOYHMKAX, KOMIIBIOTEPHBIX 0Oa3ax NaHHBIX, B VHTepHeTe), aHaIM3UpPOBATh
WH(OPMAITUIO PA3TMYHBIX BUIOB U (HOPM TIPEACTABICHUS], KPUTUICCKU OIICHUBATH
e€ I0OCTOBEPHOCTh M HETIPOTUBOPEUNBOCTD;

bopMyIMpOBaTh 3aMpPOCHl U MPUMEHSTH PA3IMUYHBIE METOJbI MPU TMOUCKE U
otbope Ouosorndeckor MHMOpMaUK, HEOOXOAUMOM JIJIsi BHITIOJIHEHUSI YUEOHBIX
3aj1ay;

MpuoOpeTaTh OIBIT KCIOIB30BAHMS HH(POPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHIA, COBEPIIICHCTBOBATH KYJIbTYPY aKTUBHOTO MCITOJIb30BAHUS PA3IMYHBIX
MTOVCKOBBIX CUCTEM;

CaMOCTOSATEIIbHO  BBIOMpATh  ONTHUMANBbHYIO  (OpMY  TPEACTABICHHS
Ononornyeckor uHpopmManuu (cxembl, rpaduKu, AUarpaMMbl, TAOIUIIbI, PUCYHKH U
Jpyroe);

WCIIOJIb30BaTh HAYYHBIA S3BIK B Ka4eCTBE CpeACTBAa Npu paboTe C
Ononornyeckor WHPOpPMALIMEH: TPUMEHATh XUMHUYECKHE, (U3UYECKUe W
MaTeMaTH4YECKHEe 3HAaKU W CHUMBOJIBI, (HOpPMYJIbI, aOOpeBUATYypy, HOMEHKJIATYpY,



UCIONB30BaTh M MPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPEJCTBA
HarIsiAHOCTH;

BIAJCTh  HAaBBIKAMH  pAaclO3HAaBaHWS W 3aUTHl  WH)OpMAaIH,
UH(OPMAIMOHHOW 6€30MaCHOCTH JINYHOCTH.

OByaieHUe YHMBEPCAJIbLHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

1) o0menne:

OCYIIECTBIIATH KOMMYHHUKAIIMH BO BCeX cepax KU3HU, aKTUBHO y4aCTBOBATh
B JMAJIOTe€ WJIM JMCKYCCHUU MO CYIIECTBY OOCYyXaaemMoil TeMbl (YMEHHE 3a/JaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKIEHUS OTHOCHUTEJILHO BBINIOJHEHHUS TMpeJiaraeMomn
3aJlayd, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTh MO3UIIMNA JAPYIHMX y4aCTHUKOB
JIMajora Wik JUCKYCCUN);

pacmo3HaBaTh HEBEpOATbHBIE CpeACTBa OOIIEHWS, IMMOHWMATh 3HAYCHUE
COLIMAJIBHBIX 3HAKOB, TMPEINOCHIJIOK BO3HUKHOBEHUS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMSITYATh KOH(QJIMKTHI U BECTH IEPETOBOPHI;

BJIQJICTh PA3IUYHBIMU CIIOCOOAMU OOIIECHUS U B3aMMOJCHCTBUS, TOHUMATH
HaAMEPEHHUS JIPYTUX JIIOJEH, NPOSABIISATh YBAXKUTEILHOE OTHOIIEHUE K COOECETHUKY
U B KOPPEKTHOU PopMme (hopMyaupoBaTh CBOM BO3PAKEHHUS;

Pa3BEPHYTO M JIOTMYHO H3JIaratb CBOK TOYKY 3PEHHUSI C HMCIOJIb30BAHHEM
A3BIKOBBIX CPEJICTB.

2) coBMeCcTHAasl 1eSiITeJIbHOCTD:

MOHMMATh M MCMOJIb30BaTh MPEUMYIECTBA KOMAHIAHOW U WHIUBUIYATHHOU
paboThI IPH PEIICHUN OMOJIOTHYECKOU MpoOieMbl, 000CHOBBIBATH HEOOXOAUMOCTD
MPUMEHEHUS TPYIOBBIX (DOPM B3aMMOJICHCTBUS NP PEIICHUN YyIeOHOM 3a1auH;

BBIOMpPATh TEMATHUKy M METOJbl COBMECTHBIX JEUCTBHM C y4&€TOM OOIIUX
WHTEPECOB U BO3MOKHOCTEHN KaXKJI0T0 UjieHa KOJIJIEKTUBA;

NPUHUMATh  IIEJIM  COBMECTHOM  JEATENbHOCTH, OpPTraHU30BHIBATH WU
KOOPJMHHUPOBATH JICUCTBUSA TI0 €€ JIOCTHUKECHHUIO: COCTABJATH IUIAH JCHCTBHM,
pacnpenensiTh poiau ¢ Y4ETOM MHEHHMM YYaCTHHKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OIICHUBATh KAYECTBO CBOETO BKJIAJ1a M KAXKJOTO YYaCTHUKA KOMaH bl B OOIIIHIA
pe3yJabTarT Mo pa3paboTaHHBIM KPUTEPUSIM;

npeiaraTb HOBBIE IIPOEKTHI, OLEHMBAaTh HUJEU C TMO3ULUUA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUYMMOCTH;

OCYIIECTBJISITh TO3UTUBHOE CTPATETHYECKOE TIOBEJICHUE B Pa3IMYHBIX
CUTYaIUsX, TPOSIBISATh TBOPUYECTBO U BOOOpakeHUE, ObITh HHUITUATUBHBIM.

OBJiaieHne YHUBEPCAIbHBIMH PEryJSSTUBHBIMU AeHCTBUSIMM:

1) camoopranuzanus:

WCIIOJIb30BAaTh OWOJIOTMUECKUE 3HAHWS JUIsl BBISBICHHS TPOOJIEeM U UX
pelIeHusl B )KU3HEHHBIX U YUEOHBIX CUTYAIUSIX;



BBIOMPATh HAa OCHOBE OHMOJIOTMYECKUX 3HAHUH LIEJIEBBIE M CMBICIOBBIE
YCTAaHOBKH B CBOMX JEHCTBHUSIX M MOCTYIKax MO OTHOUIEHHUIO K JKWBOW MPUPOJE,
CBOEMY 3JI0POBBIO U 3[I0POBBIO OKPYkKAOIIUX;

CaMOCTOATENIBHO OCYILECTBIISATh IIO3HABATEIBHYIO JEATEIBHOCTD, BBISBIIATH
po0JIeMbl, CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIE 3aJjaul B 00pa30BaATEIbHON
NEATEIbHOCTH U dKU3HEHHBIX CUTYaLHSX;

CaMOCTOATEJILHO COCTABJIATH IIJIaH PEIICHMS] TPOOJIEMBI C YUETOM UMEKOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPENIIOUTEHUM;

JaBaTh OLICHKY HOBBIM CUTYaLlUsIM;

paciupsATh paMKH y4€OHOTrO MPEAMETa Ha OCHOBE JINYHBIX NMPEATNIOYTEHUN;

JieN1aTh OCO3HAHHBIN BHIOOD, ApTyMEHTHPOBATH €T0, OpaTh OTBETCTBEHHOCTH 32
penieHue;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

cocoOCTBOBaTh (POPMHUPOBAHUIO M TPOSBICHUIO HIMPOKOM HpyAHULIUK B
pa3HbIX 00JIaCTAX 3HAHWUW, MOCTOSHHO IIOBBIIATH CBOM OOpa3oBaTENbHBIN H
KyJIbTYPHBII YPOBEHB.

2) CaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHBBI B JIESATEIIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LEIAM;

BJIAJETh HABBIKAMHM  IIO3HABATENBHON  peQueKCMH Kak  OCO3HAHMS
COBEPILIAEMBIX JEUCTBUA M MBICIUTENBHBIX IPOLECCOB, HX pPE3YJbTaTOB U
OCHOBaHUI, UCNOJIb30BaTh NPUEMBI peQuieKCUM JJIsi OLEHKH CUTyalluu, BbIOOpA
BEPHOI'O PELLICHMUS;

YMETh OLEHUBATH PHUCKM W CBOEBPEMEHHO IPUHUMATh PELIEHUS M0 HX
CHIDKEHHIO;

OPUHUMATh MOTHBBI W apryMEHThl JPYrMX IMpU aHAIU3€ pe3yJIbTaToOB
NEATEIIbHOCTH;

3) npuHATHE ce0sl U APYTUX:

MPUHUMATh ce0sl, IOHUMasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

OPUHUMATh MOTHBBI W apryMEHThl JPYrMX I[pU aHAIHU3€ pe3yJIbTaToOB
JEATEIBHOCTH;

pU3HaBaTh CBOE IPABO U MPABO JAPYTUX HA OLINOKY;

pa3BUBATH CIOCOOHOCTH MTOHUMATh MUP C TIO3UIIMH JPYTOTr0O YEJIOBEKa.

INPEAMETHBIE PE3YJIBTATBI

[IpenMeTHbIe pe3yabTaThl OCBOEHUS COJICpX)aHUS Y4eOHOTO MpeaMeTa
«buonorus» Ha yrayOJA€HHOM ypOBHE OpPUEHTHUPOBAaHbI Ha obOecreueHue
npopuiabHOro  o0ydeHust — oOywarouiuxcs — Ouosormu. OHHM  BKJIIOYAIOT:



cneruduaeckue s OMOJIOTHH HAYyYHBIC 3HAHUS, YMEHUS U CIIOCOOBI IEHCTBUIA 110
OCBOEHUIO, MHTEPIPETAIMN U MpeoOpa30BaHUIO 3HAHHM, BUABI EATEIBHOCTH IO
MOJTYYEHHUIO HOBBIX 3HAHUU U UX MPUMEHEHUIO B PA3JIMYHBIX YUYEOHBIX, a TAKXKE B
pealbHbIX XWU3HEHHBIX cuUTyauusx. [IpenmeTHble pe3ynapTaThl MPEACTABICHBI IO
roJlaM U3y4eHUsl.

[IpenMeTHbIe pe3ynabTaThl OCBOEHUsI ydeOHoro mpeamera «buonorus» B 10
Kjlacce JOJDKHBI OTPaXKaTh:

chOPMHPOBAHHOCTh 3HAHUM O MECT€ W POJU OUOJOTUM B CHCTEME
€CTECTBEHHBIX HayK, B ()OPMHPOBAHWU €CTECTBEHHO-HAyYHOW KapTUHBI MHUpa, B
MO3HAHWM  3aKOHOB  TPHUPOABI U  pEHIeHUH TpoOJieM  palMOHAIBLHOTO
IPUPOAOIIOIB30BaHUS, O BKJIA/IE POCCUICKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE
OHoJIoTHH;

BJIAJCHUE CHUCTEMOM OWOJIOTMYECKUX 3HAHUW, KOTOpas BKJIIOYAECT:
OCHOBOITOJIATAONIMe OHOJIOTHYECKUE TEPMHUHBI U TOHATUSA (KU3Hb, KIIETKA,
OpraHu3M, MeTaboJIM3M, TOMEOCTa3, CaMOPETYJSIUs, CaMOBOCIIPOU3BEIECHUE,
HACJIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE), OMOJIOTMYECKHUE TEOPUHU
(xnetounas teopus T. lIBanna, M. Ilneiinena, P. BupxoBa, XxpomocoMHas Teopust
HaciencrBeHHoctu T. Moprana), yuyenuss (H. W. BaBmioBa — o 1neHTpax
MHOT000pa3us U MPOUCXOKACHUS KyJIbTYPHBIX PACTCHHI), 3aKOHBI (€AMHOOOpa3us
MOTOMKOB MEPBOT0 IMOKOJIEHUS, PACUICIUICHHS, YUCTOTHl TaMeT, HE3aBUCHMOIO
HacienoBanuss [. MeHaensa, TOMOJOrMYECKUX PSJOB B HACIEICTBEHHOU
n3MmeHunBoctu H. Y. BaBuiioa), npuHIMMIBI (KOMILJIEMEHTAPHOCTH);

BJIaJICHUE OCHOBHBIMM METOJJaMH HAy4YHOTO MO3HAHMS, HCIOJIb3YEMbIX B
OMOJIOTUYECKUX HCCICOBAHUSAX JKUBBIX OOBEKTOB (ONMUCAaHUE, H3MEpPEHUE,
HaOJII0/ICHHE, DKCIIEPUMEHT);

YMEHHUE BBIICNIATH CYIIECTBEHHbBIE TPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
AYKapUOT, OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM YHCIIE
OakTepwuii, rpubOB, paCTEHUH, J)KUBOTHBIX M YEJIOBEKA, CTPOCHUS OPTAHOB U CUCTEM
OpraHOB pACTEHUW, >KUBOTHBIX, YEJIOBEKA, IPOILIECCOB >KU3HEAEITEIbHOCTH,
MPOTEKAIOLIUX B OPraHU3Max PacTeHUH, KUBOTHBIX U YEJIOBEKA, OMOJOTUYECKUX
IPOLIECCOB: 0OMEHa BemlecTB (MeTabonan3M), NPEeBPALLEHUsT SHEPTUU, OpOKEHUS,
aBTOTPO(GHOTO U reTepoTpoHOTO TUTIOB MUTAHUSA, OTOCHHTE3a U XEMOCHHTE3a,
MUTO3a, M€i03a, raMeTorenesa, SMOpHUOreHesa, MoCTIMOPHUOHAIBHOIO Pa3BUTHS,
Pa3MHOXKEHHUS,  WHIAUBUIYAIIbHOTO  pa3BUTHs ~ OpraHu3sMa  (OHTOT€HEe3a),
B3aMMOJICUCTBUS T€HOB, T€TEPO3UCa, UCKYCCTBEHHOIO 0TOODA;

YMEHHE YCTaHaBJIMBATh B3aUMOCBSI3M MEXK]Yy OpPraHOMJAMU KIETKH U HX
GYyHKIUSIMHE, CTPOCHHEM KJIETOK PAa3HBIX TKaHEWM M WX (QYHKIUSIMH, MEXKIY
OpraHamMM M CHUCTEMaMHU OpPraHOB Yy PACTEHHI, >KMBOTHBIX M YEJIOBEKA U UX
GYHKIUSAMHA, MEXKIYy CUCTEMaMH OpPraHOB M HMX (DYHKIUSIMH, MEXAY dTaraMu



oOMEHa BEIIECTB, ATalaMH KJIETOYHOTO IUKJIA U KU3HEHHBIX IUKJIOB OPTaHU3MOB,
JTamamMu >MOPUOHATBLHOTO Pa3BUTHUS, TEHOTUIIOM U (EHOTUIIOM, (DEHOTHIIOM H
dbakTopamu cpenbl OOUTaHNUS;

YMEHUE BBISBIATh OTIMYMUTENIbHBIE MPU3HAKU JKUBBIX CHUCTEM, B TOM YHUCIE
pacTeHui, >)KUBOTHBIX U YEJIOBEKA;

YMEHUE WCIOJIb30BaTh COOTBETCTBYIONINE aAPTYMEHTHI, OWOJIOTHYECKYIO
TEPMUHOJIOTHIO ¥ CHUMBOJIMKY JIJIS JOKa3aTeIhCTBA POJCTBA OPraHU3MOB PA3HBIX
CUCTEMATUYECKUX TPYIIIT,

yMEHUE peliaTb OMOJIOTUYECKUE 3aa4d, BISABISTH TPUUNHHO-CIIEICTBEHHbBIC
CBSI3U MEXKJy UCCIIEAYEMBIMU OMOJOTUYECKUMHU MPOIIECCAMU U SIBIICHUSIMH, JIE1aTh
BBIBOIBI ¥ TIPOTHO3BI HA OCHOBAHUY TIOJYYCHHBIX PE3YyJIbTaTOB;

YMEHUE BBINOJIHATh JTA0OPAaTOPHBIE M IPaKTUYECKHUE padOThl, COOIMHOAATH
npaBuiia npu padboTe ¢ ydeOHbIM U J1a00paTOPHBIM 000PYI0BAHHUEM;

YMEHUE BBIJIBUTATh THUIOTE3bI, TMPOBEPSITh HUX OSKCIEPUMEHTAILHBIMU
cpenctBamu, GOPMYIHPYS IEb WCCICIOBAHUSA, AaHATW3UPOBATH IOTYyYCHHBIC
PE3yNIBTATHI U ICNIaTh BEIBOBL;

YMEHHE Yy4YacTBOBaTh B y4€OHO-MCCIIEIOBATEIILCKOM paboTe Mo OMOoJIOruw,
HKOJIOTUU W MEJUIIMHE, MPOBOJUMON Ha 0a3e IIKOJbHBIX HAYYHBIX OOIIECTB, U
nyOJUYHO  TPEACTaBIATH  IOJIYYCHHBIE  pe3yJbTaThl Ha  YUYEHHUYECKHX
KOH(epeHUusIX;

YMEHHUE OIICHWBATh JTUYECKHE aCIeKThl COBPEMEHHBIX WCCIICIOBAHUN B
00J1aCTH OMOJIOTUU U MEUIIMHBI (KIIOHUPOBAHHE, HICKYCCTBEHHOE OTUIOJI0OTBOPEHUE,
HaIpaBJICHHOE U3MEHEHNE TeHOMA U CO3/IJaHNE TPAHCTEHHBIX OPTraHU3MOB);

YMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBIOOP Oyayied npodeccunoHaIbHON
JIEATEIBHOCTH B 00JIaCTH OMOJIOTHH, MEIUIMHBI, OMOTEXHOJOTHH, BETEPUHAPHUU,
CEJIbCKOTO XO3SMCTBA, MUIIEBON MPOMBINIJICHHOCTH, YIIyOIsaTh MO3HABATEILHBIN
WHTEpEC, HANIPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOIIEH npodeccuu u
MPOJOJDKEHHE  OMOJOTUYECKOTo  00pa3oBaHMsl B OpraHU3aIUsX  CPEIHETO
po¢eCCUOHATIBHOTO U BBICIIETO 00pa30BaHUsI.

[IpenMeTHbIe pe3yiabTaThl OCBOEHUs ydueOHOro mpeameta «buonorus» B 11
Kj1acce NOJIKHBI OTPAKATh:

c(hOpMHUPOBAHHOCTh 3HAHUM O MECT€ W POJM OHWOJIOTHUH B CHCTEME
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOU
KapTUHBI MHpa, B IMO3HAHWHM 3aKOHOB TIPHUPOABI M PEIICHUH SKOJOTHYCCKUX
npoOJieM 4YenoBeYeCTBa, a TaKkKe B PEIICHWH BOMPOCOB PAIMOHAIBHOTO
MPUPOOTIOIH30BaHUs, U B (DOPMUPOBAHUH IIECHHOCTHOTO OTHOIIICHUS K MPUPOJIE,
OOIIECTBY, YEIIOBEKY, O BKJIAJE POCCHUCKUX U 3apyOEKHBIX YUEHBIX-OHMOJIOTOB B
pa3BUTHE OHMOJIOTHH,



YMEHUE BIAJIETh CUCTEMON OMOJOTHMYECKUX 3HAHWM, KOTOpas BKIIOYAET
OTIpEICNICHUS] W TIOHUMAaHWE CYIIHOCTH OCHOBOIIOJIATAIOMNUX OWOJIOTHYECKUX
TEPMHHOB W TOHATUH (BHI, 3KocucTema, Omocdepa), OMOIOTHYECKUE TEOPUU
(aBomronionHas teopust Y. JlapBuHa, cCHHTETHYECKAs TEOPHs IBOJIIOLMH), YUCHHUS
(A. H. CeBepiioBa — 0 nyTsX U HampasieHusx sBoitonuu, B.M. BepHaackoro — o
ounocdepe), 3akonbl (reHeTHueckoro paBHoBecust [[x. Xapaum u B. BaitaOepra,
3apoapiieBoro cxoactea K. M. bapa), mpaswma (munumyma [O. JluOuxa,
HKOJIOTHYECKON MHpaMuJibl 3HEpPruu), rumnoresbl (rumoresa «mupa PHK» V.
['unbepra);

yMEHUE  BJIaJeTh  OCHOBHBIMM  METOJaMU  HAyYHOTO  TO3HaHUS,
WCITOJIb3yEMBbIMH B OMOJIOTHYECKUX MCCIIEIOBAHUSX KUBBIX OOBEKTOB U IKOCUCTEM
(omMcanue, M3MepeHue, HAONIOJACHHE, JKCIIEPUMEHT), CTIOCOO0aMHU BBISIBICHHUS |
OIICHKH aHTPOIIOT€HHBIX U3MEHEHU B IPUPO/IE;

YMEHUE BBIJEIATh CYIIECTBEHHBIE MPHU3HAKH: BHJIOB, OHOTEOIEHO30B,
PKOCUCTEM U Ouocdepbl, CTaOUIU3UPYIOIIETO, JIBUXKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOTO 0TOOPa, aJUIOMATPUUECKOTO U CUMIIATPUUYECKOTO BUA000pa30BaHMS,
BIUSHUS ~ JBWKYIIUX  CHJI  DBOJNIOIMMM  HAa  TreHOGOHA  TIOMYJISIUH,
MPUCTIOCOOJICHHOCTH OPTraHU3MOB K cpejie OOMTaHMs, YepeOBaHUS HAIIPaBICHUMN
HBOJIIOIMH, KPYTOBOPOTA BEIIECTB U MOTOKA SHEPTHH B IKOCHCTEMAX;

YMEHHUE YCTaHABJIMBAaTh B3aMMOCBS3M MEXAY MpOLecCaMu SBOJIOINH,
JIBIDKYIIAMH CHJIAMHA aHTPOIIOTeHE3a, KOMITOHEHTAMHU PA3JMYHBIX KOCHCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YyMEHUE  BBISBJISTH  OTJIMYWTEIbHBIE  TPHU3HAKH  KUBBIX  CHCTEM,
MIPUCITOCOOJICHHOCTh BHUJIOB K Cpelie OOMTaHWs, aOMOTHYECKHMX M OMOTHYECKUX
KOMIIOHEHTOB  DKOCHUCTEM, B3aMMOCBSI3€M  OpPraHu3MOB B  COOOIIECTBaX,
AHTPOITOT€HHBIX U3MEHEHUN B SKOCUCTEMaX CBOC MECTHOCTH;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIIME apPTyYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO M CHMBOJIMKY JIJIsI JI0Ka3aTeIbCTBA POJICTBA OPraHM3MOB PA3HBIX
CHUCTEMATHYCCKUX TPYII, B3aUMOCBS3U OPTaHU3MOB U Cpe/Ibl OOUTAHUS, CAMHCTBA
YEeJOBEYECKUX pac, HEOOXOJAMMOCTH COXpPaHEHHUsI MHOrooOpas3us BHJIOB U
HKOCHUCTEM KaK YCJIOBHS COCYIIIECTBOBAHUS IPUPOIbI U UEJIOBEUECTBA;

yMEHUE peniaTh OMOJIOTUYECKUE 3aa9U, BBISABISTH IPUUNHHO-CIICICTBEHHBIC
CBSI3U MEXKTY UCCIICTYEMbIMU OMOJIOTUYECKUMH MPOIIECCAMU U SIBIICHUSMH, JIEaTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHUY TIOJYYCHHBIX PE3YJIbTaTOB;

YMEHUE BBIMOJIHATh JIA0OPATOPHBIE M MPaKTUYECKUE padOThl, COOIIOIATH
npaBuia mpu paboTe ¢ ydeOHBIM U 1a00paTOPHBIM 000PYIOBAHHUEM;

YMEHUE BBIJIBUTATh THUIOTE3bI, TMPOBEPSITh WX OKCICPUMEHTAILHBIMU
cpenctBamu, GOPMYIHpPYS I1€Jb HCCIEIOBAHUS, aHATU3UPOBATH TMOITYYCHHBIC
pe3yabTaThl U JENaTh BHIBOIBI,



YMEHUE Y4YacCTBOBAaTh B y4eOHO-HCCIIENOBATEILCKONW paboTe Mo Owmooruwu,
DKOJIOTUU W MEIUIIUHE, MPOBOJAMMON Ha 0a3e MIKOIBHBIX HAYyYHBIX OOIIECTB, U
nyOJUYHO  TPEACTABIATH  TOJYYCHHBIC  pE3yJbTaThl HAa  YYEHHYECKHX
KOH(EPEHITUSIX;

YMEHHE OIICHWBATh TUIIOTE3bl M TEOPHH O TIPOUCXOXKICHUH KU3HH, YEIOBEKA
U YEIIOBEYECKUX pac, O MPUYMHAX, MOCICACTBUAX M CIOCO0aX MpeaoTBpaICHUSI
I00ANBHBIX M3MEHEHHH B Onocdepe;

YMEHHE OCYIIECTBIISTh OCO3HAHHBIA BBIOOp Oymymiedl mpodeccuoHambpHON
JESITEIIBHOCTH B 001aCTH OMOJIOTHH, YKOJIOTUH, TIPUPOIOTIOTH30BAHMSI, METUITUHBI,
OMOTEXHOJIOTHH, TICHXOJIOTHH, BETCPUHAPUHU, CEIBCKOTO XO3AHCTBA, IHIIEBOU
MIPOMBITIUICHHOCTH, YTIyOJsATh TO3HABATEIbHBI WHTEpPEC, HANpaBICHHBIM Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  Tpodeccm W MPOAOHKCHHE
OMOJOTUYECKOTO 00pa30oBaHUs B OpPraHU3AIUSAX CPEIHETO MPO(PECCHOHATBHOTO U
BBICIIETO 00pa30BaHUA.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KonuyectBo yacos DJIEeKTPOHHbBIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudgposbie)
Ne n/m Kontpoabnsie IlpakTuueckue
NMPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypenI
1 buonorus xak Hayka 1
2 JKuBble cuCTEMBI U UX U3yUYEHUE
3 buonorus knetku 0.5
4 XuUMHUYECKask OpraHu3anus KIeTKN 10
5 Ctpoenue u GyHKIMH KIETKH 8 2
6 OOMeH BellecTB U peBpallleHue S3HEPTUU B 9 |
KJIETKE
7 Hacnencteennas uadopmarus u 9 0.5
peanu3auus e€ B KIETKe '
JKu3HeHHBIN MK KIETKH 6 1
9 Crpoenue u GyHKIUU OPraHU3MOB 17 1.5
10 Pa3sMHOXeHUE U pa3BUTHE OPraHU3MOB 8 1.5
1 I'enetnka — Hayka 0 HaCIEACTBEHHOCTH U ) 0.5
W3MEHYHBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACIIEACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHUYHBOCTH 6 1
14 I'eneTuka yenoseka 3 0.5
15 Cenekiusi OpraHu3MOB 4 1
16 buoTtexHonorus u cHHTETHYECKass OMOTIOTHUS 4
17 Pe3epBHOE Bpems 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13



11 KJIACC

KonuyectBo yacos DJIEeKTPOHHbBIE
HaumenoBaHue pa3jie/ioB U TeM (uudgposbie)
Ne ni/m Konrpoabnbsie IIpakruyeckue
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
| 3apokeHUE U Pa3BUTHE 3BOJIIOLMOHHBIX 4
MPEJICTaBICHU B OMOJIOTHI
Mukpo3BOIIOLHUS U €€ PE3YNIbTAThI 14 2
Makpo3Bostonus 1 €€ pe3yabTaThl 6
[IpoucxoxxaeHue u pa3BUTUE )KU3HU Ha
4 p A p 15 1.5
3emie
5 [IpoucxoxaeHue yeaoBeKka — aHTPOIOreHe3 10 1
DKOJI0TUsl — HayKa O B3aUMOOTHOILIEHUSX
6 OpraHU3MOB U HaJJOPIaHU3MEHHBIX CUCTEM 3 0.5
C OKpY’Karollei cpeaoi
7 OpraHusmsl 4 cpesja 0OuTaHUs 1.5
OKoJ0rus BUJO0B U MOIYJISILUN 0.5
DKoJorust cood1ecTB. DKOJIOTHYECKHE
9 12 0.5
CUCTEMBI
10 buocdepa — rimobanbpHas sxocucTema 6
11 UenoBek u okpyxaromias cpeia 6
12 PesepBHOE Bpems
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 7.5




IPOBEPSIEMBIE HA EI'D 110 BUOJIOT'MU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
MPOBEPAEMOro 0CBOEHNSI OCHOBHOI 00pa30BaTe/IbHOM NPOrPaMMBbI CpeIHEro
TpeOoBaHUSA 001ero ooOpazoBaHus

CdopMupoBaHHOCTH 3HAHUH O MECTE M POJU OMOJOTHUU B CHUCTEME
€CTECTBEHHBIX HayK, B dbopMupOBaHUU COBPEMEHHOM
€CTECTBCHHOHAYYHOW KapTHHBI MUPA, B IO3HAHUH 3aKOHOB TIPUPOIBI
U pCIICHHWH  JKU3HEHHO  BAXHBIX  COIMAIBHO-ITUYCCKUX,
1 YKOHOMHYECKHUX, IKOJIOTHYECKUX MPOOJIEM YeTIOBEUECTBA, a TAKXKE B
pEIICHUH BOIMPOCOB  PAlMOHAIBLHOTO IPHUPOAOINOIB30BAHUS, B
(GOpMHpPOBAaHUN IIEHHOCTHOTO OTHOILIEHHS K IMPHPOJE, OOIIECTBY,
YeJIOBEKY; O BKJIAJIC POCCUICKHUX U 3apyOeKHBIX YUEHBIX — OMOJIOTOB

B pa3BUTHE OMOJIOTUHU

Brnanenue cucremoil 3HaHHMH 00 OCHOBHBIX METOJAX HAyYHOI'O
IMMO3HaHHs, UCII0JIb3YCMBIX B OHMOJIOTHYECKUX HCCIICAOBAHUAX KHUBBIX
O0OBEKTOB UM DJKOCHCTEM (ONMCAaHUE, HU3MEPEHHE, IPOBEJIECHUE
HaOroeHui); crocob6aMu BBISIBICHUS M OLEHKH aHTPOIOTEHHBIX
W3MEHEHUH B PUPOJE.

2 YMmenune BBIJIBUT'aTh TUIIOTE3bI, ITPOBEPATH UX SKCIICPUMCHTAJIbHBIMUA
cpeAcTBaMH, (GOPMYIHMPYs Lelb WCCIEAOBaHUS, AaHAIM3HPOBAThH
MOJIy4EeHHBIE PE3YJIbTAThI U JIEJaTh BHIBOJBI.

BrisBaenne 3aBHCHMOCTH MCXKAY HUCCICAYCMBIMU BCINYHNHAMU,
00BsICHEHUE MOTYYEHHBIX PE3yJIbTaTOB U (OPMYIUPOBAHUE BHIBOJIOB

C UCITOJIb30BAHUECM HAYYHBIX HOHHTHﬁ, TeOpI/Iﬁ M 3aKOHOB

YMeHue BiageTh CHCTEMOM OHOJIOTMYECKHX 3HaHWM, KOTopas
BKJIIOUAET: OCHOBOIIOJIAralole OMOTOTHUECKUe TEPMHHBI U TIOHSTHUS
(KM3HB, KJIETKA, TKaHb, OpraH, OpPraHu3M, BUJI, MOMYJISIINS, SKOCUCTEMA,
ouorieHo3, Ornocdepa; METaboIM3M, TOMEOCTa3, KIIETOUHBIA UIMMYHHUTET,
OuocuHTe3 Oenka, OWOIOMMMEPHI, JUCKPETHOCTh, CaMOPETYJISIINS,
3 CaMOBOCIPOU3BE/ICHHE, HACJICICTBEHHOCTb, H3MCHYHMBOCTD,
SHEPro3aBUCUMOCTb, POCT U Pa3BUTHUE);
Oouonoruueckue Teopuu: kierouHas Tteopus 1. IlIBanna, M.
[Ineitnena, P. BupxoBa; Ki10OHaIbHO-CEIEKTUBHOIO UMMYyHHTETA [1.

3pJ’II/IX, n.N. MC‘-IHI/IKOBa, XpOMOCOMHasl TCOPUA HACICACTBCHHOCTU

T. MopraHa, 3aKOH 3apOJAbIIIICBOTO CXOACTBA K. Bapa, OBOJJOIIMOHHAaA




teopusa Y. JlapBuHA, CUHTETHYECKAas TEOPHS SBOJIOLUUU, TEOPHUS
antpornorenesa Y. Jlapsuna; teopust Ouoreonenoza B.H. Cykauéna;
yuenue H.M. BaBuioBa o neHTpax MHOroo0Opasusi U MpOUCXOKICHUS
KyJIbTypHbIX pactenuii, ydenue A.H. CeBepuoBa o0 nyTix u
HaIpaBIIeHUSX dBoItoIMH, yueHue B.W. Bepuaackoro — o 6uocdepe);
3aKOHBI  (eIMHOOOpa3Wsi  TOTOMKOB  MEPBOIO  IMOKOJICHUS,
pacilerieHusi TpU3HaKOB, HE3aBUCUMOTO HACJIEOBAHUS MPU3HAKOB
I'. Menpens; CUEIUICHHOTO HacJIeJJOBaHMs MPU3HAKOB U HAPYIICHUS
cuerieHuss reHoB 1. MopraHa; TOMOJOTHYECKMX psAOB B
HacjeacTBeHHOM wu3MeHunmBocTHd H.M. BaBmioBa; reHeTHUECKOTO
paBHoBecus k. Xapau u B. BaiinGepra; 3apoapieBoro cxozacTtsa K.
bapa; 6morenernueckmii 3akoH J. ['exkens, @. Mrosiepa);
MPUHIUIIBI (YUCTOTHI TAMET, KOMIUIEMEHTApPHOCTH);

npaswia (MuaIMyMa 1O, JInbmxa, 3K0IOTHYeCcKOi MHpaMUIbl YHCE,
OMOMAacChl M DHEPTHUH);

rurnote3bl (koauepBatHoi A.W. Omapuna, nepBuyHoro OymboHa JIx.

Xonpeiina, mukpocdep C. Dokca, prubdo3uma T. Uek)

YMmenune peuiaTtb IMOHMCKOBBIC OMoJI0ruYecKUe 3aaa4ud; BBISABIIATH
IMPUIUHHO-CJIICACTBCHHBIC CBsA3HU MCKOY HCCIICAYCMbIMHU
OHOJIOrMYECKUMU O6T:>€KTaMI/I, mnmpooeccaMu M ABJICHUAMU, ACJIATb
BBIBOJIbI Y IIPOTHO3bI HA OCHOBAHHWU IMMOJTYUCHHBIX PE3YJILTATOB,

COCTaBJIATh 'CHOTHIIMYCCKUEC CXEMbI CKPCIIMBAHUA JId PA3HBIX THUIIOB
HaCJICAOBAaHWA IIPU3HAKOB Y OPraHU3MOB, COCTABJIATE CXEMBI IIEPECHOCA

BCHICCTB U SHCPI'UU B SKOCUCTEMAX (I_ICHI/I IIUTaHWs, ITMIICBLIC CeTI/I)

YMeHue ycraHaBiIMBaTh B3aUMOCBS3M MEXKIY CTPOEGHHUEM U
(GYHKUUSAMHU: OpPraHOMJIOB, KJIETOK pa3HbIX TKaHEH, opraHamMu u
CUCTEMAMM OpPraHOB Y PAcCTCHHM, XMBOTHBIX U YEJIOBEKA; MEXKIY
sTanamMu oOMeHa BEUIECTB; dTaraMH KJIETOYHOTO [IUKJIA U AKU3HEHHBIX
LUKIOB  OpPraHU3MOB; JTalmaMM SMOPHOHAIBHOIO  Pa3BUTHS,
TEHOTUIIOM U (PEHOTUIIOM, (EHOTHUIOM U (aKTOpaMHu Cpeabl
oOuTaHMsA;  MpoIeccaMd  SBONIOUMH;  ABIKYUIMMHU  CHJIAMHU
AQHTPOIIOTEHe3a;  KOMIIOHEHTaMH  pa3IUYHbIX  JKOCHUCTEM U

MPUCTIOCOOIEHUSIMH K HUM OpTraHU3MOB

YMeHue BBIJICISTh CYIIeCTBEHHBIC TPU3HAKH:

CTPOEHUS BUPYCOB, KJIIETOK MPOKAPUOT U IYKAPUOT; OJHOKIECTOUHBIX
¥ MHOTOKJICTOYHBIX OPTaHHU3MOB, BHJIOB, OMOT€OIIEHO30B, SKOCUCTEM
u Ouocheprl; CTpOCHUST OPraHOB W CHCTEM OPTaHOB PACTCHHH,

KHUBOTHBIX, YCIIO0BCKaA, IponecCoB KHU3HCACATCIIBHOCTH,




MPOTEKAIIINX B OpPraHU3MaxX pPAaCTEHUH, XKUBOTHBIX U UEIOBEKQ,
OMOJOTMYECKUX TPOIECCOB: OOMeHa BemecTB (MeTabonu3m),
WHPOPMALIUU U TIPEBPAIICHUS] YHEPTHH, OPOKEHUS, aBTOTPOPHOTO U
reTepoTpoPHOrO TUIMOB THUTAaHUS, (DOTOCHMHTE3a M XEMOCHHTE3a,
MHTO32, MEi103a, FaMeTOreHe3a, SMOPUOTreHe3a, MoCTIMOPHOHAILHOTO
pa3BUTHUSA, PA3MHOXKCHUS, WHIUBUIYaTbHOTO pPAa3BUTHS OpraHH3Ma
(oHTOTEHE3a), B3aUMOJICHCTBUS T'€HOB, TIE€TEPO3UCA; JCHCTBUI
UCKYCCTBEHHOTO OTOOpa, CTaOWIM3HPYIOMIET0, MABIKYIIETO U
Pa3pbIBAIOIIETO €CTECTBEHHOrO OTOOpa; ajuIOMaTpHUYECKOro H
CUMIATPUYECKOTO BHJI000PA30BAHUS, BIUSHUS JBIDKYIIUX CHJI
OBOJIONMK HAa TEeHO(OHA MOMYJSALMHU; PHCIOCOOICHHOCTH
OPraHM3MOB K cpele OOWTaHWs, 4YepEelOBaHMS HAINPaBICHUN

9BOJIIOLIUH,; KPYTOBOPOTAa BEIICCTB U IMTOTOKA SHCPIrUH B SKOCUCTEMAX

CdopMupoBaHHOCTb YMEHHS BBIACTSATH CYIIECTBEHHBbIC MPU3HAKU
BUPYCOB, KIIETOK TMPOKAPHOT H DJYKAPHOT; OJHOKJICTOYHBIX U
MHOTOKJICTOYHBIX OPraHU3MOB, BUJIOB, OMOTE€OIICHO30B U SKOCUCTEM;
0COOCHHOCTH IPOLIECCOB OOMEHA BEIIECTB U MPEBPAILCHUS SHEPTUH B
KJIeTKe, ()OTOCUHTE3a, IUIACTHYECKOTO U IHEPIeTHUYECKOTO OOMEHa,
XEMOCHHTE3a, MHUTO3a, MeHO03a, OIUIOJJOTBOPCHHS, PAa3BUTUS U
Pa3MHOXKCHUSI, UHIMBUAYaJIbHOTO Pa3BUTHS OpraHu3Ma (OHTOTeHe3a),
OOpBLOBI 3a CYIIECTBOBAaHHUE, €CTECTBEHHOT'O orbopa,
BUJI000pa30BaHus, MPUCIOCOOJIEHHOCTH OpPraHW3MOB K Cpele
oOWTaHUs, BIMSAHUS KOMIIOHEHTOB JKOCHUCTEM, aHTPOTIOTCHHBIX
M3MEHEHUH B DKOCHCTEMaX CBOEH MECTHOCTH, KPyTOBOPOTa BEIIECTB

U TIpeBpaIlleHUs SHEPTUH B Onocdepe

YmMenue HCTIOJIb30BaTh COOTBETCTBYIOIINE apryMeHTHlI,
OMOJIOTHMYECKYI0 TEPMUHOJOTHIO U CUMBOJIMKY ISl TOKA3aTelbCTBA
POJICTBA OPTAaHU3MOB PA3HBIX CUCTEMATUYECKUX TPYIIIT; B3aUMOCBS3H
OpraHW3MOB U Cpelbl OOWTaHHUS, EAWHCTBA YEJIOBEUECKHX pac;
HEOOXOIUMOCTH  3[I0pOBOrO  o0Opaza  KH3HH,  COXpaHEHHS
pa3zHoo0pa3usl BUAOB U IKOCHUCTEM KaK YCIOBHUSI COCYILIECTBOBAHUS

IIPUPOJIBI U YEIOBEYECTBA

YMeHHe KPUTUYECKH OICHHBATh HH(POPMAIHMIO OHOJOTHYECKOTO
COJICpXKAHUSI, HHTEPIPETUPOBATh ITHUYECKUE ACTIEKThI COBPEMEHHBIX
UCCIIEIOBaHU B OWONOTMH,  MEAWIMHE, OHOTEeXHOJOTHH,
paccMaTpuBaTh I ENINZISE SKOJIOTUYECKHE poOIIeMbI
COBPEMEHHOCTH, (HOPMUPOBATH 1O OTHOIICHUIO K HUM COOCTBEHHYIO

MMO3UIIHAIO




INEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA EI'J
1O BUOJIOI'MHA

Kon

HpOBepﬂeMblﬁ JIEMEHT COAECPKaHUSA

buonorusa xax HayKa. ’KuBble cucTeMbl U UX HN3YUCHHUEC

1.1

1.2

1.3

CoBpemeHnHass OuoyiorHs — KOMIUIEKCHAsi Hayka. buonormdyeckue Hayku H
u3ydyaemble UMHU npoOsembl. DyHIaMEHTaIbHbIE, MPUKIAIHbIE U TOUCKOBBIC
HAy4YHBIC UCCIICIOBAHUS B OMOJIOTHH.

3HaueHue OWOJOTMU B (HDOPMHUPOBAHWH COBPEMEHHOW €CTECTBEHHO-HAYYHOUN
kaptunbl mupa. [Ipodeccuu, csa3annbie ¢ Ouonoruei. 3HaueHue OUOJIOTUU B
MPAKTUYECKOW JESITEIIbHOCTA YEJIOBEKA: MEIULMHE, CEIbCKOM XO35HCTBE,

IIPOMBILLIIEHHOCTH, OXPaHEe IPUPOBI

JKuBble cucTeMbl Kak mpeaMeT u3ydeHus ouonoruu. CBOMCTBA KUBBIX CUCTEM:
€IMHCTBO XMMHUYECKOTO COCTaBa, JUCKPETHOCTh U LIEJOCTHOCTh, CI0KHOCTh U
YHOPSIIOYCHHOCTh CTPYKTYPHI, OTKPBITOCTb, CaMOOpPraHU3aLMA,
CaMOBOCIPOU3BEAECHUE, PA3APAKUMOCTh, U3MEHUNBOCTb, POCT U Pa3BUTHE.

VYpoBHU OpraHu3anuy KUBbIX CUCTEM: MOJIEKYJISIPHBIM, KJIE€TOUHBIN, TKAHEBBIN,
OpraHu3MEHHBIH, MOMYJISIHUOHHO-BUA0BO, 3KOCUCTEMHBIN
(buoreonienoruueckuii), Ouocdepusiii. Ilporeccel, nmpoucxondime B >KUBBIX
cucremax. OCHOBHBIE NPU3HAKU KUBOTO. JKM3HB Kak ¢opMma CyIIeCTBOBAaHUS

MaTCpruun

Mertoapl Ouonornueckoi Hayku. HaOmiogeHue, H3MepeHHe, SKCIEpUMEHT,
cucTeMaru3anusa, MeTaaHanus3. IlloHarhme o 3aBUCMMOM W HE3aBHCHMOM
nepemeHHou. IlnanupoBanne skcnepumenTa. [locraHoBKa U IpoBepKa THIIOTES.
HyneBast rumotesa. Ilonatue BbIOOpkM U €€ mocToBepHOCTh. Pa3bpoc B
Ouosiornyeckux JaHHbIX. OIEHKa JIOCTOBEPHOCTH MOJYYEHHBIX pPe3yJbTaToB.
[IpynumnHBl HCKaXXEHUS PE3yJbTAaTOB dKcIepuMeHTa. [[oHATHE cTaTHCTUYECKOro

TECTa

Knerka kak Onojorudyeckas cucrema

2.1

Krnetka — cTpykTypHO-(yHKIIMOHAIbHAS €UHUIA )KUBOTO. MlcTOprs OTKPBITUS
kinetku. Pabotsl P. I'yka, A. JleBenryka. Knerounas teopust (T. IlIBann, M.
[neiinen, P. BupxoB). OCHOBHBIE MOJOXEHUS COBPEMEHHOW KIIETOUYHOU
TEOPHH.

Mertoapl  MOJIGKYJISPHOHW M KJIETOYHOHM  OWMOJOTHH:  MHUKPOCKOIIHS,
xpomarorpadusi, 31ekTpodopes, METoI MEYEHBIX aTOMOB, IU(hepeHInalIbHOe

I_ICHTpI/I(I)yTI/IpOBaHI/Ie, KYJBbTUBUPOBAHHUEC KIICTOK
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2.3

XUMHUYECKHUN COCTaB KIETKH. Makpo-, MUKpO- U yIbTPAMUKPOAJIEMEHTHL. Boja u
€€ poJb Kak pacTBOPUTEINS, peareHTa, y4yacTHe B CTPYKTYPHUPOBAaHUU KIIETKH,
TEIUIOPEryAlud. MUHepallbHbIe BELIECTBA KJIETKH, UX OHOJOrHYecKasi poJb.
Ponb kKaTHOHOB M aHMOHOB B KJIETKE.

buonornueckue momuMepbl. benku. AMHHOKHUCIOTHBIH COCTaB  OEJIKOB.
CrpykTypsl OenkoBoil Monekynbl. IlepBuuHas cTpykTypa Oenka, MmenTHIHAs
CBA3b. BropuuHas, TpeTHuyHas, YeTBEpTUYHAsl CTPYKTyphl. JleHarypanusi.
CgoiictBa 6enkoB. Kimaccudukanus 6enkoB. buonornueckue GyHKIIMNA OSITKOB.
VYrueBonasl. MoHOCaxapuabl, AUCAXapUIbl, OJIMTOCAXapUIbl U IOJIUCAXAPULBL.
OO0muit TUTaH  CTpoeHWS ©  (PU3UKO-XMMUYECKHUE CBOWCTBA  YIJIEBOJIOB.
buonoruueckue GyHKIIUU YrIIEeBOAOB.

Jlunuaet. ['uppodunbHO-ruapodoOHBIE cBolicTBa. Kitaccudukammst JumuaoB.
Tpurnuuepunsl, dochomunuapl, BOCKH, cTepousl. buonorndyeckue GyHKIUN
mumuaoB.  OOmme cBOiicTBa  OHONOTMYECKMX MeMOpaH — TEKy4ecTb,
CIOCOOHOCTH K CaMO3aMbIKaHUIO, TOIYIPOHUIIAEMOCTb.

Hyxneunnosbie kucnotel. JIHK u PHK. CrpoeHne HYKIEMHOBBIX KHCIIOT.
Hyxneoruasl. [Tpuaiun komruiementapaocth. [Ipasmno Yapradda. Ctpykrypa
JIHK — nBoitras cimpanb. MecroHaxoxieHue u ononorndeckue ¢pynkiuu JJHK.
Bunst PHK. ®ynkiuu PHK B knetke.

Crpoenue monekynsl AT®. Makpospruueckue cBsizu B Mosekyine ATO.
buonornueckue Gpynkiuun AT®. BoccTaHOBICHHBIE IEPEHOCYUKH, UX ()YHKIIUU
B kierke. CekBenuponanue JTHK.

CrpykTypHas Ouosiorusi: OMOXMMHUYECKHE M OMO(PHU3UYECKUE HCCIIECIOBAHUS

COCTaBa U MPOCTPAHCTBEHHON CTPYKTYpBl OMOMOJIEKY

Tunbl kineTok: »sykapuoTHueckas U IHpokapuotudeckas. CTpyKTypHO-
(GyHKIIMOHATIbHBIE 00pa30BaHMsI KIETKH.

Crtpoenue npokapuoTuueckon kieTku. Kietounas creHka OakTepuil U apXei.
OCOOEHHOCTH CTPOEHHUsI TeTepoTpOoPHON M aBTOTPOPHON MPOKAPUOTUUECKUX
KJIETOK. MecTo U poJib MPOKapuoOT B OHMOLIEHO3aX.

Crpoenre u QyHKIIMOHUPOBAHHUE dYKApPUOTHYECKON KieTKH. IlnazmaTmdaeckas
MeMOpana (razmaneMma). CTpyKTypa ria3MaTiieckoi MeMOpansl. Tpancrnopt
BEIIECTB 4epe3 IUIa3MaTU4yecKylo MeMOpaHy: maccuBHBIA (nuddysus,
obneruénnas auddysus), akTUBHBIA (MEPBUYHBIA W BTOPUYHBIN aKTHUBHBIN
Tpancnopt). [lomynmponuniaeMocts MemOpanbl. PaGora HaTpuii-KaJIMeBOTO
Hacoca. DHJOIMTO3: MUHOIKTO3, (paroruTo3. Dk3omuTo3. Knetounas creHka.
CrpykTypa 1 GyHKINU KIETOYHOU CTEHKH PACTECHHA, TPHOOB.

[utormasma. Llurozons. Llutockener. /IBmxkenue nuromiaazmbl. OpraHou sl
kieTku. OgHOMeMOpaHHBIE OPTaHOWIBI KJIETKH: OSHIOIUIa3MaTHYeCKas CeTh

(BIIC), annapar ["onbaxu, TM30COMBI, UX CTpoeHHe U GyHKUMU. B3auMmocBs3b




O0JTHOMEMOpaHHBIX OPTaHOUIOB KIETKU. CTPOCHHE TPAHYISIPHOTO PETHKYIyMa.
Cunre3 pactBopuMbIX OenkoB. CHHTE3 KIETOYHBIX MeMOpaH. [mankwii
(arpanymsipHbIi) SHIOMIA3MaTHYeCKUN peTukyinyMm. CekperopHas (QyHKIHS
annapata ['onpmxu. TpaHcnopT BewecTB B KieTKe. Bakyonu pacTUTENbHBIX
kietok. Kiierounsiii cok. Typrop.

[TonyaBTOHOMHBIE OPraHOUIbI KJIETKUA: MUTOXOHJIPUH, TUTACTU/IBI.

Crpoenve u (GyHKIUU MUTOXOHIApUN U miactuf. llepBuuHble, BTOpUYHBIE U
CIIO)KHBbIE  IJIACTHIbl  (DOTOCHHTE3UPYIOIIUX  AYKApuoT.  XJIOPOIUIACTHI,
XPOMOIUIACTHI, JIEUKOIUIACTHI BBICIIIUX PACTCHUN.

HememOpannsie opranouasl kinetku CrpoeHne u (PyHKIMHM HeMeMOpaHHBIX
OpraHouJioB KjeTku. Pubocombl. MukpodunameHTbl. MBbIIIEYHbIE KIIETKH.
Muxkpotpyb6ouku. Kietounsni neHTp. CTpoeHHE W JBIKEHUE XI'YTHKOB H
pecHrdYeK. MUKpOTpyOOUKH IUTOIIa3Mbl. LleHTpros.

Snpo. Obonouka sapa, XpOMaTHH, KapuoIUIa3Ma, SAPBIINIKHA, UX CTPOCHHE U
byakuu. SnepHsiit 6enkoBblii MaTpukc. [IpocTpaHCTBEHHOE pPACIONOKEHHE
XpoMocoM B HHTep(ha3HOM siape. benku XxpoMaTtnHa — TUCTOHBI.

Knerounsle BkmtoueHus. CpaBHUTENbHAsI XapaKTEPUCTUKA KIETOK JYKapuoT

(pacTUTeNbHOM, )KUBOTHOM, TPUOHOIT)
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AcCUMWIISIIAA U TUCCUMIJIALIUSL — JIB€ CTOPOHBI MeTabosm3ma. Turmbl oOmMeHa
BEIIECTB: aBTOTPO(HBIA U reTepoTpodHbIif. YuacTHe Kuciopoga B 0OOMEHHBIX
nporeccax. DHepreTuueckoe obOecrieueHue KieTku: npeBpauieHue ATD B
0oOMEHHBIX Tmporeccax. DOEpPMEHTATUBHBIN XapaKTep pPEaKIUuid KIETOYHOTO
Mertabonm3ma. DepMeHTHI, UX CTPOEHUE, CBOWCTBA U MEXaHU3M JCHCTBUA.
Kodepmentsl. Omnnunst (epMEHTOB OT HEOPraHMYECKUX KaTaln3aTopoB.
benku-akTuBaTopel W OENKU-UHTUOMTOPBHL.  3aBHUCUMOCTH  CKOPOCTH
(epMEHTAaTUBHBIX PEAKIUIl OT pa3InYHbIX (PAKTOPOB.

[lepBuuHBIl CHMHTE3 OpPraHMYECKUX BelecTB B KieTke. PdortocuHTe3. Poib
XJIOpOIJIacTOB B mporecce ¢orocuHTe3a. CBeToBas M TeMHOBas (ha3bl.
ITponykTuBHOCTE (poTOCHHTE3a. BrnusHue pa3nuyHbIX (akTOpOB Ha CKOPOCTh
¢dotocuHTe3a. 3HaueHue (HOTOCUHTESA.

XeMOCHHTE3. Pa3znooOpazue OpraHNU3MOB-XEMOCHUHTETHUKOB:
HUTpUUIHMPYIOLTHE OaKTepuH, *Kelle300aKkTepun, cepoOakTeprH, BOJIOPOIHBIE
OakTepuy. 3HaUEHUE XEMOCHHTE3a.

AHa’poOHble opraHu3mbl. Bugel Opoxenus. Ilpoayktel OpokeHuss U uX
UCIOJIb30BaHUE YEJIOBEKOM. AHA’pOOHBIE MHKPOOPTaHU3Mbl KakK OOBEKTHI
OMOTEXHOJIOTHH U BO30YIUTENH OONIe3HEH.

AdpoOHBIE OpraHU3MBbl. DTarbl YHEpreTuyeckoro ooMeHa. IloaroroBuTenbHbIM

atarn. [ mukoan3 — 6ECKUCIOPOTHOE PACIICTUICHHUE TITFOKO3HI.
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buosornueckoe OKHCIIEHHE, WIM KIETOYHOE JAbIXaHUE. Poib MUTOXOHAPHUHN B
mporeccax — OHMOJOTHMYECKOTO  OKUCHeHHs.  llukimueckue — peakiuu.
OxucnurensHoe pochoprmmpoBanue. [IpenmyiecTBa a3poOHOr0 MyTH OOMEHa

BEILIECTB Iepes aHa3pOOHBIM. Dh(HEKTUBHOCTh SHEPTETUYECKOT0 0OMEHa

Peakuuu marpuuHoro cuHTe3a. lIpUHIMI KOMIUIEMEHTApHOCTH B PEAKIUSAX
MaTpUYHOTO  CHUHTe3a.  Peanu3anus  HAcleICTBEHHOW  MH(pOpPMALUU.
I'enetndeckuii kox, ero cBovcrBa. TpaHcKkpunuus — MaTpudHblid cuare3 PHK.
[IpyHIMIBI  TPAHCKPHIIIUUA: KOMIUIEMEHTAPHOCTh, aHTHIIAPAJUICIBHOCTD,
ACUMMETPUYHOCTh. TpaHcisuus u e€ 3Tanbl. Yuactue Tpancnoptsix PHK B
OuocuHTe3e Oenka. YciaoBus OmocuHTe3a Oenka. KomupoBanne aMUHOKHCIIOT.
Poins pubocom B 6uocunTe3e Oenka.

Opranu3zanys reHoMa y IpOKapuoT B dYKapuOT. Perysnus akTHBHOCTH T€HOB
y npokapuoT. ['unoresa onepona (. XKako0, K. Mano). Perynsauus oOMeHHbBIX
mporeccoB B kieTke. KieTounslit romeocTas.

Bupychl — HekineTouHble (OPMBI KU3HU B OOIUraTHbie mapa3uTbl. CTpocHHE
MIPOCTHIX U CIIOKHBIX BUPYCOB, PETPOBUPYCOB, OaKTepruodaros.

BupycHrie 3a601eBanus yenoBeka, KUBOTHbIX, pacteHuit. CITNI, COVID-19,

conraJibHbIC U MCIUITNMHCKHUC HpO6JI€MI)I

Knerounslif 1ukn, ero mnepuoisl M perymauusa. HMurepdaza u  MUTO3.
OcobeHHOCTH TPOIIeCcCOoB, MpoTeKaromux B uHTepdase. [loaroroBka kieTku x
nenenuto. IIpecuHrernueckuii  (MOCTMUTOTHYECKUM), CHUHTETHUYECKHUN W
MOCTCUHTETUYECKUH (MIPEMUTOTUYECKUI) TEPHOIbI HHTEP(Da3bI.

Matpuunslii cunre3 JIHK — perumkanus. Ilpunnune! perumkanuu JIHK:
KOMIUIEMEHTAPHOCTh, TOJYKOHCEPBAaTUBHBIA CHUHTE3, AHTHUIAPAIJIEIbHOCTD.
Mexannsm perunkanuu J{THK. Xpomocomsl. Ctpoenne xpomocom. Tenomepsl u
TenomMepasa. XpPOMOCOMHBIM HaOOp KIETKM — KapHOTUM. JIWMIUIOMIHBIA U
rafmjaouaHbIl  Habopbl XpoMocoM. ['omosoruunsle XpoMocombl. [lomoBeie
XPOMOCOMBI.

Jenenue kinetku — MuTo3. CTaiuu MUTO3a M MIPOUCXOAIINE B HUX MPOIECCHI.
Tunsl muto3a. Kapruokunes u nuTOKMHE3. brojormdeckoe 3Ha4eHHE MUTO3A.
Perynsamus mutoTMYecKOoro nukia KieTku. IIporpammupyemas kietouyHas
ru0esp — anomnros.

(DYHKHI/IOHa.]'H)HaH TCHOMHKA

Opranusm Kak OMoJIOrHyecKas cucTemMa

3.1

O)IHOKJ'I €TOYHBIC, KOJIOHHAJIbHBIC, MHOI'OKJIETOYHBIC OpTraHHU3MBbI n

MHOT'OTKAHCBBIC OPTraHU3MBIL.
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@opMbl pa3MHOKEHHsI OpPraHU3MOB: Oecrioyioe (BKJIIOYas BETETaTUBHOE) U
nojioBoe. Buasl 0ecronoro pa3MHOXKEHHS: MOYKOBAHUE, CHOPYJISAIMA,
(bparmMeHTaIys, KIOHUPOBaHHE.

[TonoBoe pasmuoxenue. IlonoBble kineTku, wiM ramersl. Meio3. Craauu
Mmeno3a. [loBenenne xpomocom B Meinose. Kpoccunrosep. buonormyeckui
CMBICJI M€103a U MOJIOBOTO ITponecca. Meio3 u ero MeCcTo B dKU3HEHHOM LIUKIIE
OpPraHU3MOB.

IIpenzapoapieBoe pa3Butve. ['ameTorenes y >kuBOTHbIX. IloJ0BBIE *Kelne3bl.
OOpa3oBaHue ¥ pa3BUTHE TMOJIOBBIX KieToK. CrepmaroreHe3 W OOTeHes3.
Crpoenne moyoBbIX KIETOK. OIUIOJOTBOPEHHE M SMOpPUOHAIBHOE pPa3BUTHE
AKHUBOTHBIX. CrocoObl  OIUIONOTBOPEHHMS:  HApy)KHOE,  BHYTpEHHEE.
[TapTenorenes.

WnauBuyanbHOe pa3BUTHE OpraHu3MoB (oHTOreHe3). Craguu sMOpuoreHesa
’KMBOTHBIX (Ha mpuMepe IsarymkH). poonenne. Turbt gpodnenus. OcobeHHOCTH
Ipo0JIeHUs MJIEKOIUTAIOMIMX. 3apOo/bIIeBble JTUCTKU (racTpyisuus). 3akiaaka
OpPraHoB M TKaHeW M3 3apOAbIIIEBBIX JIMCTKOB. B3anMHoe BiusHHE 4YacTel
pasBuBarolIerocs 3apojbiiia (3MOpHOHANIbHAsT MHIYKLKA). 3akKiajgka IulaHa
CTPOEHUS KMBOTHOTO KaK PE3yJbTaT HEPapXUUECKUX B3aUMOJECUCTBUI I'€HOB.
Bnusnue Ha SMOpHOHAIBHOE pa3BUTHE PA3IUUHBIX (AKTOPOB OKpYKaOLIeH
Cpelbl.

Poct um pasButue xuBOTHBIX. [locTaomOpmoHaneHBId mepuoxa. [lpsimoe u
HemnpsiMoe pasButue. PaszBute ¢ meramopdo3oM y OEClO3BOHOYHBIX U
MIO3BOHOYHBIX JKMBOTHBIX. bHOJOrMYeckoe 3Ha4eHHE NPSMOrO M HENpSIMOTO
Pa3BUTHA, UX PACIPOCTPAHEHUE B IpUpoJe. TUIBI pocTa KUBOTHBIX. DAKTOPHI
peryyisuMu pocTta >KMBOTHBIX M denoBeka. CTaguu NOCTIMOPHOHAIBLHOTO
pa3BUTHA Y )KUBOTHBIX U 4YesloBeKa. [leprnosibl oHTOreHe3a yenoBeka.
PasmHoxkeHne u pasButue pacrteHuid. ['ameropur u cnopodur. Meiio3 B
KU3HEHHOM IMKJe pacTeHuid. OOpa3zoBaHue CIOp B TMpoIecce Meio3a.
lI'amerorenes y pacrenuil. OIUIOJOTBOPEHHE U pPa3BUTHUE PACTUTENBHBIX
OpraHu3MoB. /[BoiiHOE OIUIOIOTBOPEHNUE Y LIBETKOBBIX pacTeHnil. OOpa3oBaHue
U pa3BUTHE ceMEHU. MexaHM3Mbl DEryJjsluud OHTOIEHEe3a y pAaCTEeHUH W

KHUBOTHBIX

HCTOpI/IH CTAHOBJICHUA W Ppa3dBUTUA TCHCTUKU KaK HAYKH. OcHOBHBIC
TCHETHYCCKHE MMOHATHS W CHUMBOJEI. [ OMOJIOTHYHBIC XPOMOCOMEI, aJlJICJIbHBIC
I'CHBbI, aJIbTCPHATHWBHBLIC IIPU3HAKH, )IOMI/IHaHTHblf/'I n peuecanHmﬁ IPU3HAK,
roMo3uroTa, rerepo3urora, 4YucCTas JIMHUA, FI/I6pI/II[BI, I'CHOTHII, (I)CHOTI/IH.
OcHoBHBIC MCTOAbI I'CHCTUKMH: FH6pH[[OJ'IOI‘PI‘-I€CKHI>i, HHTOHOFHQGCKHﬁ,

MOJIEKYJIAPHO-T€HETUYECKUIN
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Monorubpunnoe ckpemBanue. llepBelii  3akoH MeHzmens —  3aKOH
ennHooOpa3us THOPHIOB TEPBOrO TMOKOJeHUs. [IpaBUiIo JOMHHHpPOBAHWSL.
Bropoii 3akoH MeHnaens — 3aKOH paciieruieHus: npu3HakoB. [{uronornueckue
OCHOBBI MOHOTHUOPHUIHOTO CKpEIIUBaHUs. | UITOTE3a YNCTOTHI FaMeT.
Ananuzupytoiiee ckpemuBaHue. [IpoMexxyTouHbI XapakTep HacjeIOBaHMUS.
Pacuennenue npu3HakoB MpU HEMOJIHOM JJOMUHUPOBAHUH.

JurunbpuaHoe ckpenuBanue. TpeTtuid 3akoH MeHenss — 3aKOH HE3aBHCHMOTO
HacjaeAOBaHWs  NpHU3HAKOB. L[UTOnOrMYecknue OCHOBBI  AUTHOPUAHOTO
CKpEIIUBaHUS.

CueruienHoe HacnenoBaHue mnpusHakoB. Paborer T. Moprana. CuemnneHHOe
HACJIEIOBAaHUE T'€HOB, HAPYIICHHUE CIEIJICHHUS MEXIy I'€HaMH. XPOMOCOMHas
TEOpHs HACJIEACTBEHHOCTH.

I'enernka moma. XpOMOCOMHBIM MEXaHU3M ONpEeNieHUsl Mojia. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOramMeTHbIN KU rereporaMeTHblid noJi. ['eHeTnueckas
CTPYKTypa IOJOBBIX XpomMocoM. HacrnenoBaHue NpPU3HAKOB, CLEIUICHHBIX C
ITOJIOM.

I'enoTun kak nenoctHas cucrema. [IneloTponus — MHOKECTBEHHOE JICWCTBUE
refa. MHOXECTBCHHBIM ajljIeIu3M. B3auMoAeHcTBHE HEaICIbHBIX I'€HOB.

KommnementapHocts. Onuctas. [lomumepus

3.4

BzaumoneiictBue reHoruna W cpensl  npu  (opmupoBaHMM  (peHOTHIIA.
M3MeHunBOCTh NMpU3HAKOB. KauecTBEHHbIE M KOJIMYECTBEHHBIE NPU3HAKUA. Buabl
M3MEHYMBOCTH: HEHACIIEICTBEHHAS! U HACJIEICTBEHHAS.

MoudukanmonHas  U3MeHUMBOCTb.  Pomb  cpensl B (pOpMUpPOBaHUU
Moau(UKaMOHHOW n3MeHunBocTH. Hopma peakunu npusHaka. BapuanmoHHbIH
psn u BapuanmonHas kpusas (B. Moranncen). CoiicTBa Moau(UKalMOHHOM
M3MEHYHUBOCTH.

I'enotunuyeckass u3MeH4YMBOCTh. (CBOMCTBA T€HOTUIMYECKOHM H3MEHUMBOCTH.
Buibl reHoTHIIMYECKON M3MEHUMBOCTH: KOMOWHATHBHAS, MyTAl[MOHHASL.
KomOuHatuBHas W3MEHYMBOCTb. Mei03 U TONOBOM Ipolecc — OCHOBa
KOMOMHATUBHON U3MEHYMBOCTU. POJTb KOMOMHATUBHON N3MEHUYMBOCTH B CO3JJTaHUN
TeHEeTUYECKOro pa3Ho00pa3us B Mpeesax OAHOro BUA.

MyranuoHHas U3MEH4YUBOCTb. BHUJIbI MyTallMii: TEHHBIE, XPOMOCOMHBIE, TCHOMHBIE.
CrioHTaHHBIE M MHIYLUPOBAHHBIE MYTAalUH. SIEepHBIE M LUTOIIA3MATUYECKHUE
Mytaiuu. CoMaTHYeCKWe M IOJIOBbIE MyTalMW. [IpuunHBI BO3HUKHOBEHHS
MyTanui. MyTareHsl W WX BIWASHUE HAa OpraHu3Mbl.  3aKOHOMEPHOCTH
MYTAIlMOHHOIO TpOLECcCca. 3aKOH T'OMOJIOTMYECKMX PSJIOB B HACIEICTBEHHOMN
m3menunBoctn  (H.W. Basuios). BhesnepHas  U3MEHUYMBOCTH M

HacCJICACTBEHHOCTD
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3.6

Kapuotun wyenoBeka. MexayHaponHas mOporpaMma HCCIEIOBaHUS TE€HOMa
YCJIOBCKaA. MCTOHBI HU3YyUCHUA T€HCTUKU YCJIOBCKaA: FGHG&HOFHHCCKHﬁ,
OJIM3HEIOBBIH, [IUTOTCHETHYECKUH, MONYJISAIIMOHHO-CTAaTUCTUICCKUH,
MOJICKYJIIpHO-TeHeTHUeckuii.  CoBpeMEHHOE  OMpeleieHUE  TeHOTHIIA:
MMOJIHOITCHOMHOC CCKBCHHUPOBAHUC, TCHOTUIIMPOBAHUEC, B TOM YHCJIC C IOMOIIbBIO
[1IIP-anamm3a. HacnencrBeHHble 3a00jIcBaHUsS  4eloBeKa. [ GHHbIE H
XpPOMOCOMHBIE  OOJIE3HHM  4ejoBeKka.  bojesHu ¢ HaC/IeACTBEHHOM
MIPEIPaCIOI0KEHHOCTHIO. 3HaUYCHUE MEIUITMHCKON TeHETUKH B MPE0TBPAIICHUH

U JICUEHHH I'eHEeTUYCCKHX 3a00eBanuii yeoBeka. CTBOJIOBBIE KIIETKU

JlomecTukanuss U cenekuus. 3apoKICHHUE CENEeKIMM U JOMECTUKALWU. YUYeHUe
H.M. BaBwioBa 0 IeHTpax MPOMCXOXKICHUS M MHOT000paszusi KyJbTYpPHBIX
pacteHuid. Posib ceneknyy B CO3/IaHUM COPTOB PACTEHUM U IOPOJ KUBOTHBIX.
Copr, mopona, mramMM. 3aKOH TOMOJIOTUYECKHX pPSIAOB B HACIEACTBEHHOU
n3meHunBocty H.W. BaBuiosa, ero 3HaueHue 1j1si CEIEKIIMOHHON paOOThI.
Metoapl ceneknMOHHON paboThl. McKycCcTBEHHBI OTOOp: MAaccOBBI U
WHIUBUAYAIbHBIN.  OTanmbl  KOMOMHAIMOHHOW  cenekuud. VcmbiTanue
npousBoauTeNeld Mo moToMcTBy. OTOOp MO TEHOTHIYy C TMOMOIIBIO OLEHKH
¢dbeHoTHIa MOTOMCTBA M OTOOP O TEHOTUITY C moMonIbio ananmu3a JJHK.
HckyccTBeHHBIN MyTareHes3 Kak METO/1 CENIEKIIMOHHON paboThl. PaguanuoHHbIii
U XUMHUYECKHII MyTareHe3 KaK HMCTOYHUK MYTallUd Yy KyJIbTYpPHBIX (hopm
opranu3moB. Mcnonb3oBaHHE TE€HOMHOTO pEAaKTUPOBAaHUS U METOJOB
pexkoMmOuHanTHBIX JJHK a5 monmy4yeHust HCX0IHOTO MaTepuaia Jjisi CeICKIIUH.
[lomyuenne nonumuionoB. BHyTpuBHIoBas rubpuanzanus. bianskopoicTBeHHOE
CKpelIvBaHue, WM HHOpUIMHT. HepoJcTBeHHOE CKpelMBaHue, WM ayTOPUIMHT.
I'eteposuc u ero npuunnsl. Vcnons3oBanue rereposuca B cenekuuu. OtnanéHHas
rubpuam3aius. [lpeononenue Oecruionusi MEXBHIOBBIX THOPHIOB. JlOCTHKEHUs

CEJICKIIMU PACTEHUI U YKHUBOTHBIX

3.7

OOBEKTHI, UCTIOIb3yEMbIE B OMOTEXHOJIOTHH, — KJIETOUHBIE U TKAHEBBIE KYJIbTYPBI,
MHUKPOOPIaHU3MBI, WX XapaKTepUCTUKA. TpaaulMOHHAas OHOTEXHOJOTHS:
xje0oneyeHre, IMOMyYeHUE  KHUCIOMOJIOYHBIX  MPOJYKTOB,  BHHOJIEINHE.
MukpoOuonoruueckuii cuHTe3. OOBEKTHl MHKPOOHOJIOTHYECKMX TEXHOJIOTHI.
[IpousBoncTBO  Oenka, AaMHUHOKHCIOT M BUTaMUHOB. VckyccTBeHHOE
OIUTOIOTBOPEHUE. PEKOHCTPYKIMS SUIEKIETOK M KIOHUPOBAHUE IKUBOTHBIX.
Mertox TpaHCIUTaHTalUU SAEP KIETOK.

XpoMOCOMHast W TeHHass WHKEeHepus. VICKyCCTBEHHBIM CHHTE3 TI€HA W
KoHCcTpyHpoBanue pekoMOuHaHTHBIX JIHK. [locTmkeHnss u mepCreKTHBBI
XpPOMOCOMHOM ¥ TEHHOM WHXeHepuu. MeaulnuHCcKie OHOTEXHOJIOTHH.

Hcmonbs30BaHHE CTBOJIOBBIX KJIETOK




Cuctema 1 MHOTOOOpa3ue OpraHMuecKoro Mupa

4.1

4.2

4.3

4.5

4.6

buonoruueckoe  pasHooOpasue  opranu3moB. CoBpeMeHHass  cuUcTeMa
opranuueckoro mupa. Ilpuniunel kinaccupukanuu opranuzMoB. OCHOBHbBIE
CHCTEMaTUYEeCKHE I'PYIIIbl OPraHU3MOB.

OCOoOEHHOCTH CTPOCHMSI M KU3HEACATEIbHOCTH OJHOKJIETOYHBIX OPraHU3MOB.
bakrepuu, apxen, OTHOKJICTOUYHbIE TPUOBI, OJJHOKJIETOYHbIE BOAOPOCIIH, IPYTHe
npotuctel.  KosloHManbHble — OpraHu3Mbl.  JIBMKEHHME  OJHOKJIIETOYHBIX
OpraHu3MoB: aMEOOMIHOE, KI'YTHKOBOE, PECHUYHOE. 3alUTa Y OJHOKIETOYHBIX

OpraHu3MoOB. Pa3,[[pa}KI/IMOCTB Y OJHOKJICTOYHBIX OPIraHU3MOB. Takcucer

MHoroknerounble  pacTeHus. B3auMocBA3bp  4acTed  MHOTOKIETOYHOIO
opranusma. TkaHH, OPraHbl U CUCTEMBI OPIaHOB MHOTOKJIETOYHOI'O OpraHU3Ma.
Opranusm kak enuHoe Lenoe. Tkanu pacTteHui. TUIBI pacTUTENbHBIX TKAHEH:
oOpa3oBaTenbHas, IOKPOBHAs, NPOBOJMAINAs, OCHOBHAs, MEXaHHWYeCKas.
OcobeHHocTu cTpoeHMs, (YHKIMI M pacnojoXKeHUs TKaHeld B OpraHax

pacTeHui

BereratuBHbIE ¥ FeHEpAaTUBHBIE OpraHbl pacTeHUH. DyHKIMK OPraHOB U CUCTEM
opranoB. Kapkac pactenuii. J[BukeHrEe MHOTOKJIETOYHBIX PACTEHUI: TPOIIU3MBbI
n Hactuu. [lornomenue BOXBI, YITIEKMCIIOIO ra3a U MHUHEPAIBHBIX BEILECTB
pacreHusiMu. J{pixanue pactrenuil. Auddysus razos yepe3 noBEpXHOCTb KIETKH.
TpancnopTHele cucTeMbl pacTeHui. Belnenenue y pacTeHuil. 3ammra y
MHOTOKJIETOYHbIX pacTeHuid. Kyrukyna. CpeacrBa mMacCUBHOM M XMMHUYECKOU
3auThl. OUTOHIMIBL.

Pa3apaxxuMoCTh U perynsanus y OpraHu3sMoB. Pa3apakuMOCTb U PEryisnus y

MHOTOKJICTOYHBIX paCTeHHﬁ. PocToBEbI€e BellleCcTBa M X 3HAUCHHUE

MHOroKJIETOYHbIE  KUBOTHBIE. B3aMMOCBSA3p YacTei MHOTOKJIETOYHOTO
opranusma. TKaHI/I, OpraHbl U CUCTEMBI OPraHOB MHOT'OKJICTOYHOI'O OpraHui3ma.
Opranusm kak eauHoe 11ennoe. 'omeocTas. TkaHu )KMBOTHBIX M YelTOBEKa. TUITBI
JKABOTHBIX TKaHEH: JNUTENHAIbHAsA, COCIAMHUTEIbHAs, MBIIICYHAsA, HEPBHAas.
OcoOeHHoCcTH CTpoeHMs, (QYHKIHA U pacHOJOKEHUS TKaHEe B oOpraHax

JKHUBOTHBIX U YCIIOBCKA

Oprassl 1 CUCTEMBI OPraHOB KUBOTHBIX. DYHKIIMN OPTaHOB U CUCTEM OPraHOB.
Omnopa Ttena opranu3moB. CKeneTbl OJHOKJIECTOYHBIX W MHOTOKJIETOYHBIX
KUBOTHBIX. HapyXHbII 1 BHyTpeHHUN ckeneT. CTpOEHUE U TUIIBI COCUHEHUS
KOCTEH.

JIB>KEHME MHOTOKJIETOYHBIX KUBOTHBIX. [Ilutanue xkuBOTHbIX. [luTanue
MMO3BOHOYHBIX XKHUBOTHBIX. J[pIxaHue >kuBoTHBIX. KoxkHoe npixanue. XKabepHoe

U JIETOYHOE JbIXaHHE.




5.1

5.2

5.3

54

JIpIXxaHue TMO3BOHOYHBIX KUBOTHBIX. DBOJIOLMOHHOE YCIOKHEHHE CTPOEHUS
JIETKUX TTO3BOHOYHBIX KUBOTHBIX. JlpIXaTelibHas cUCTEMA YeaoBeKa. MexaHn3m
BEHTWIALIMM JIETKUX Yy MNTHUI U MICKONUTAKOWMX. TpaHCHOpPT BEUIECTB Y
opranu3moB. TpaHcnopT BemiecTB y KMBOTHbIX. KpoBeHOCHas cucrema u eé
opranbl. KpoBeHOCHass cucrema  IO3BOHOYHBIX  KMBOTHBIX. Kpyru
KpOBOOOpAIICHHs. DBOJIONHUOHHBIC YCIOKHEHHUS CTPOSHUS KPOBEHOCHOM
CUCTEMBbI ITO3BOHOYHBIX XUBOTHBIX. Bbienenue y opranu3moB. Beinenenue y
*KUBOTHbIX. CoKpaTuTenbHble Bakyosu. Opransl BblaeneHus. CBs3b MOJIOCTH
T€Jla C KPOBEHOCHOM U BBIACIUTEIBHON CUCTEMAaMU. BblJieNIeHHE Yy TO3BOHOYHBIX
KUBOTHBIX. 3alllUTa Yy MHOTOKJIETOYHBIX JKUBOTHBIX. I[IOKpOBBI H HX
MIPOU3BOIHBIE.

PazgpaxkxumocTs 1 perynsnuus y opranu3MoB. Pa3npakuMocTh y OJHOKIETOYHBIX
Oprann3MoB. Takcuchl. Pa3apa)kMMOCTh M pEryssiiusg y MHOTOKJIETOYHBIX
pacteHuil. PocToBbI€ BEMIECTBA U UX 3HAYEHHUE.

HepBnas cuctema u pedriekTopHas peryisiius y MHOTOKJIETOUHBIX KUBOTHBIX.
HepBHas cucrema u €€ oTaenbl. DBOJIOLHUOHHOE YCIOKHEHHE CTPOEHUS
HEPBHOU CUCTEMBI Y )KUBOTHBIX.

Pazpaborka anroputmMoB u mporpamm misi PQGeKTUBHON (HYHKIMOHATBEHOU
aHHOTallMd  TE€HOMOB,  TPAHCKPUITOMOB,  IPOTEOMOB,  METa0OJIOMOB

MHUKPOOPraHnu3mMoB, paCTCHHﬁ, JKHUBOTHBIX M YCJIOBCKaA
OpraHI/IBM YCJIOBCKA U €10 310POBLEC

OpraHsl ¥ CCTEMBI OpraHoOB 4eaoBeKa. OTAeIbl TOJIOBHOTO MO3T'a IO3BOHOYHBIX
KUBOTHBIX. Pednekc u pednexkropHas ayra. be3yclioBHbIE U YCIIOBHBIE
pednexcel. I'ymopasibHass peryiasiuuss M SHJOKPUHHAs CHCTEMa >KMBOTHBIX U
qenoBeKa. JKene3pl 3HIOKPUHHOM CUCTEMBI U X TOPMOHBI. JlelficTBHE TOPMOHOB.
B3auMocBs3p HEpPBHOH M SHAOKPUMHHOM cucTeM. ['mnoranamo-runogusapHas

cuctema. Pedrnekc u pednexkropHas ayra. besycinoBHbie 1 yCIOBHBIE pedIeKChI

3ammTa opranusma ot 6ose3nei. ImmyHnHas cucrema denoBeka. KieTouHsiit u
rYMOpajJbHBIA UMMYHUTET. Bpoxn€HHbIN, npuoOpeTéHHbIN cnennduyeckuit
uMMyHUTET. Teopusi KIOHaJIbHO-CEIeKTHUBHOro uMMyHutera (I1.Dpnux,
®.M.bepuer, C.ToneraBa). BocnamutenbHble OTBETHI OpraHuU3MOB. Poib

BPOKJIEHHOIO MIMMYHHUTETA B Pa3BUTHUU CUCTEMHBIX 3a00JIeBaHUI

KpoBeHnocHas cucrema u €€ opranbsl. Cepale, KpOBEHOCHBIE COCYbl U KPOBb.
Kpyru xpoBoobpaiienus. Pabora cepaiia u e€ perynsuus

Hpixanue yenoBeka. Jluddysuss ra3oB depe3 MOBEPXHOCTb  KIETKH.
JpixaTenbHasg cucTeMa 4esoBeka. JlpIxaTenbHass TMOBEPXHOCTh. Perymsuus

nbIXaHus. JprxaTenbHbie 00bEMBI
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[InmeBapurtenbHas cucreMa 4denoBeka. OTaensl MUIEBAPUTEIBHOIO TPAKTa.
[InmeBapurenpHble  Keie3bl.  BHYTpUIIONOCTHOE U BHYTPUKIETOYHOE

IMUIICBAPCHUC

5.6

5.7

6.1

6.2

IToxpoBbl u ux mnpousBoaHble. Opransl BbaeneHus. Ilouku. Crpoenue u
¢dbyskmonupoBanue HeppoHa. OUIbTpalrs, CEKpeLns U 00paTHOE BcachbIBaHHUE

KaK MCXaHU3MbI pa6OTI)I OpPraHoB BBIACJIICHUA. O6p330BaHI/Ie MOYH Yy YCJIOBCKA

HBI/I)KGHI/IC YyeJIOBEKa: MbIedyHas cucteMa. CKeleTHBIC MBIIIIEI H HUX pa60Ta.

CrtpoeHue U TUIIBI COEAMHEHUS KOCTEN
Teopus 3Bontonuu. Pazsutue xu3Hu Ha 3emiie

OpomononHass Teopus Y. Jlapuna. Ilpeamoceuiku  BO3HUKHOBEHUS
napsuHu3Ma. JKu3Hb 1 Hay4dHas nedarenbHocTs Y. JlapBuHa.

JIBuokymiye cuibl 3BONIOIMM BUAOB 10 Y. JlapBuHy (BbICOKAass MHTEHCUBHOCTD
pa3sMHOXEHHsT OpraHU3MOB, HAacJeACTBEHHas HM3MEHYUBOCTh, Oopbba 3a
CYILIECTBOBaHME, €CTECTBEHHBIH U MUCKYCCTBEHHBINH 0TOOD).

Odopminenne cuarernaeckoit Teopun 3Bomonnu (CTI). HedrpansHas Teopust
sBostorK. CoBpeMeHHast SBOJIIOLMOHHAs OMOJIOTHsl. 3HaUe€HHE IBOJIIOLUOHHON

Teopuu B ((OPMUPOBAHUU €CTECTBEHHO-HAYYHOW KapTUHBI MUpa

[lomynsanus kak 3JeMeHTapHas eAuHMLA 3BOJOLUU. COBpPEMEHHBIE METOJBI
OLIEHKU T'€HETHYECKOro Pa3sHOOOpas3usi U CTPYKTYpbl MOMyisiuuid. VM3menenue
reHooHAa MOMYJSALUU KaK 3JIEMEHTApHOE SBOJIIOIIMOHHOE SBJIEHHUE. 3aKOH
reHerudeckoro pasHoBecus k. Xapau, B. Baitn6epra.

OneMeHTapHble (DAKTOPbI (JIBMXKYIIME CHJIBI) 3BOJIONMHM. MyTalMOHHBIN
nporecc. KomOuHatuBHas wu3MeH4YMBOCTH. Jlpeildp reHOB — ciydaiiHble
HEHANpaBJIEHHblE HW3MEHEHUs YacTOT ajuleedl B mnomymauusax. O¢¢ekr
OCHOBATEIIS. Murpanuu. WM3omsaupa  momyssiui: reorpaduueckas
(mpocTpaHCTBeHHas1), OMooruyeckas (pernpoayKTUBHAs).

EcrectBeHHbIil 0TOOp — HampaBisoommii  ¢axkrop sBomouuu.  Dopmbl
€CTECTBEHHOI0 0TOOpa: ABWXKYIIMHA, CTaOMIU3UPYIOLIUHM, pa3pbIBarOIIMMA
(nm3pyntuBHbIi). [TonoBoit oT6Op.

IIpucnocoOaeHHOCTh ~ OPraHU3MOB  Kak  pe3ylbTaT  MHKPOIBOJIOLUH.
Bo3HukHOBEHHE  NpHCIIOCOONEHMH y  OpraHu3sMoB.  ApomMopdo3bl U
uanoanantauuu. [Ipumeps! npucnocoOiennii y opranu3MoB. OTHOCUTENBHOCTD
MPUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kputepum u cTpykTypa. BumooOpa3oBaHue Kak pe3yibTar
MHUKpPO3BOJIONMH. M30msmms — KiroueBoi daktop BumooOpasoBanus. Ilytu u
CIIOCOOBI BH1000pa30BaHMS: aJUIONAaTPUIECKOE (reorpaduueckoe),
CUMIIaTPUYECKOE  (DKOJIOTHYECKOE), «MTHOBEHHOE»  (TIOJMUTLIIOWIM3AIH,

TI/I6pI/I,Z[I/I3aI_[PISI). I[J'II/ITCJIBHOCTL 9BOJJIIOLIUMOHHBIX ITPOLCCCOB.
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MexaHu3Mbl (POpMUPOBAHUS OMOIOTMYECKOTO Pa3HOOOpa3Hs.

Ponb »BOMIOIIMOHHON OMOIOTHH B pa3paboTKe HAyYHBIX METOJIOB COXPaHEHUS
OnopasHooOpasusi. MUKPOIBOMIONUS U KOABOIIOLUS MApa3UTOB U HX XO35CB.
MexaHnu3Mbl (OPMUPOBAHUS YCTOWYMBOCTH K AHTHOMOTHKAM M CIIOCOOBI

00pBObI ¢ Hel

Mertoapl U3y4eHHs] MaKpO3BOIIIOINH. [laeoHTOIOrnYecKkne METoIbl N3y4eHHUs
sBomtorun. [lepexoansie GopMbl U PUIOTEHETUYECKUE PSAIBI OPTAHU3MOB.
Bbuoreorpaduyeckue MeTo 161 n3ydeHus sBotonun. CpaBHeHHE QIIOPHI U (payHBI
MaTepUKOB M OCTPOBOB. buoreorpapudeckue odnactu 3emiun. Bunsr-snnemMuxu
Y PEITUKTHIL.

OMOPHOJIOTHUECKUE M CPABHUTEIHHO-MOP(OIOrHYECKHE METOJbl H3Y4EHUS
HBOJIONMH. ['€eHEeTHYEeCKHEe MEXaHU3MBI IBOJIOIMHM OHTOTEHE3a W TOSBICHUS
OBOJIIOLIMOHHBIX ~ HOBIIECTB. [ OMOJIOTMYHBIE M  aHAJOTMYHBIE OpTaHBI
PynumeHTapHble  OpraHbl M aTaBU3MBL.  MOJEKYJISIPHO-TEHETHYECKHE,
OMOXMMHUYECKHE W  MaTeMaTHYeCKWe METOABl  HW3YYEHHsS  DBOJIOIHH.
I'omonoruynsie reHsl. COBpeMEHHbIE METO/Ibl OCTPOCHUSI (PUITOr€HEeTHYECKUX
JIePEBHEB.

XPOMOCOMHBIE MYTAITUH U IBOJIOIHS TEHOMOB.

OOmue 3akoHOMEpHOCTH (TpaBuia) IBOJMONHUHA. HeoOpaTHMOCTh IBOJIFOIIHH.

A,I[aHTI/IBHaH paauanus. HepaBHOMepHOCTB TEMIIOB 5BOJIOLINH

6.4

Hayunble rumore3sl NpPOUCXOXKAEHUS KU3HU Ha 3emie. AOUOreHe3 W
naHcnepMus.  JloHaydHble — NPEACTABIEHUS O  3apOXKACHUU  JKU3HU
(kpearoHu3M). I'mnore3a MOCTOSHHOIO CaMO3apOXKICHHUS JKM3HH M €
onpoBepxkeHue onbitamu O. Pemu, JI. Cnamnannanu, JI. Tlactepa.
[IpoucxoxaeHne KU3HU U aCTPOOUOIIOTHUSI.

OcHOBHBIE 3Talbl HEOpraHuueckoi sBomtoruu. [lnanerapHas (reosoruueckas)
HBOJIOIMUS. XUMHUYECKass 53BOMIONMA. AOHOTeHHBI CHUHTE3 OpraHMYecKUX
BemiectB u3 Heoprannyeckux. Ompir C. Mmmnepa u I'. FOpu. O6pa3oBanue
nonnMepoB U3 MoHoMmepoB. KoanepBatHast runoreza A.M. Onapuna, runoresa
nepsuyHoro OynboHa JIx. XonneitHa, reHetnyeckas rumote3a I'. Mémnepa.
Pu6o3umsl (T. Yek) u runoreza «mupa PHK» V. I'mnbepra. ®opmuposanue
MeMOpaH U BO3HUKHOBEHHE MPOTOKIIETKH.

Hcropust 3emnm u metoasl €€ uzydeHus. Vckonaemple OpraHM4ecKUe OCTATKH.
I'eoxponomnorust u e€ metoabl. OTHOCUTENbHAS U AOCOJIIOTHAS T€OXPOHOJIOTHSL.
I'eoxpoHosornueckas 1mkasa: 0HbI, Ipbl, HEPUOJBL, JTOXH.

HavansHele 3Tansl opranndeckoit s3somtonnd. [losBienne n 3Boronus MepBbhIX

KJIETOK. OBomonus Metaboin3ma. BO3HHUKHOBEHHE TMEpPBBIX SKOCHUCTEM.




CoBpeMeHHbIE MHKpOOHbIE OWOIIEHKM Kak aHajlor TepBhIX Ha 3emie
coobmiectB. CTpomMaTonuTsl. [IpoKapHOTH U 3YKapUOTHI.

[Ipoucxoxaenue 3ykapuoT (cuMOMOreHe3). DBOJIOLHUOHHOE MPOUCXOKICHHE
BUpYycOB. IlponcxoxaeHne MHOTOKJIETOYHBIX OpraHu3MOB. BO3HUKHOBeHHE
OCHOBHBIX I'PYIIII MHOTOKJIETOYHBIX OPTaHU3MOB.

OcCHOBHBIE ATallbl 3BOJIIOLMU BBICHIMX pacTeHU. OCHOBHBIE apoMOpP(O3bI
pactenuii. Bbixoa pactenuit Ha cymy. [losiBlieHue CHOpPOBBIX pacTeHHH U
3aBoeBaHuMe MMM cymu. CemeHHble pacTeHus. [IpoucxoxaeHue LBETKOBBIX
pacTeHui.

OCHOBHBIE ATalbl S3BOJIOLUU KUBOTHOrO MHupa. OCHOBHBIE apoMOpP(O3bI
KUBOTHBIX. BeHnyckas dayna. KeMOpuiickuii B3pbIB — MOSBICHUE COBPEMEHHBIX
Tunos. llepBrie XOpA0BbIE )KUBOTHBIE. JKM3HB B BOJIE€. DBOIIOLHUS I03BOHOYHBIX.
[Mpoucxoxnenne ampubuii u pentumid. [IponcxoxaeHne MICKOTHUTAOINX H
ntuy. [lpuHnun xmroueBoro apomopgo3a. OcBoeHHE OECIO3BOHOYHBIMU U
[103BOHOYHBIMH JKUBOTHBIMU CYIIIU.

PaszButue xu3HM Ha 3emiie IO IpaM U EPUOJIaM: apXeid, TpoTepo30ii, Maeo30M,
Me3030H, KaiiHo30il. OOmas XxapakTepuCTHKa KJIMMara U TIe0JIOTHYECKUX
npoueccoB.  IlosiBneHMe W pacuBeT — XapaKTEpPHbIX  OPraHU3MOB.
VYrneoOpa3zoBaHue: €ro yCJIOBUS U BIMSIHUE Ha Ta30BbIi cOCTaB aTMOC(hEpHI.
MaccoBble BbIMUpaHUS — 3KOJIOTMYECKUE KPU3UCHI mpouuioro. [lpuunHel u
CIIEICTBUSL MacCOBBbIX BhIMUpaHUil. COBpEMEHHBIN 3KOJOTUYECKUI KpU3HC, €TO

0CO0EHHOCTH

6.5

Paznenst u 3amaum anTponosorud. Metoael aHTpomnonorud. CTaHOBJIEHHE
IIPEICTaBICHUN O MPOMCXO0KIEHUH YeoBeka. COBpeMEHHbIE HAyUHbIE TEOPUH.
CxozcTBO yesoBeKa ¢ KUBOTHBIMU. CHCTEMATHYECKOE IOJIOKEHUE YEIIOBEKA.
CBuzerenbcTBa  CXOACTBA  YEJIOBEKa C  KUBOTHBIMU:  CPaBHUTENIBHO-
MOP(OJIOTHYECKHE, SMOPHOJIOTHYECKHE, (hbU3M0JI0TO-OMOXUMHYECKHE,
nosefeHueckue. OTiMuus YenoBeka OT JKUBOTHBIX. lIpsmoxoxkaeHue wu
KOMIUIEKC CBSI3aHHBIX C HUM IIPU3HAKOB. Pa3BUTHE IOJIOBHOIO MO3ra MU BTOPOM
CUTHAJIbHOW CHCTEMBI.

JBuwxymue cuibl ((akTopbl) aHTPOIOTE€HE3a: OMOJIOTMYECKUE, COLUANIbHBIE.
CooTHoleHrne OMOIOTHYECKUX U COLUANIBHBIX (DAKTOPOB B aHTPOIIOTeHE3E.
OCHOBHBIE CTaUM aHTPOIIOreHe3a. ABCTpPAJONUTEKH — JBYHOTHE IIPEIKH
monen. YenoBek yMmelnbld, MepBbIe M3TOTOBIEHUsS OpyAui Tpyna. Yemosek
MPSIMOXOJIAIIMKA W TIEPBBINM BBIXOJ JIOJeH 3a mpenensl Adpuku. Yemosek
reiaensoeprckuii — oOIUi MpeloK HeaHIePTaIbCKOrO YeIOBEKa U YeJIoBeKa
pazymHoro. YenoBek HeaHAEPTAIBbCKMM KaK BHJ JIOJEH XOJOIHOTO KJIMMAaTa.
YenoBek pa3yMHBIM COBPEMEHHOT'O THIIA, JEHUCOBCKHMU YEJIOBEK, OCBOEHHUE

KOHTUHEHTOB 3a mpenenamMu Apuku.




DBOJIIOLIUSL COBPEMEHHOI'O 4YeJoBeKa. EcTecTBeHHBIM OTOOp B MOMYISALHUAX
4enoBeka. MyTalmoOHHbIN nporiecc U noauMopdusm. TlonyasioHHbIE BOJIHBL,
npeiid reHoB, Murpanus 1 «3p(eKT ocHOBaTENs» B HOMYJIALMIX COBPEMEHHOTO
YeJI0BEKA.

UYenoseueckue pacel. [loHdatne o pace. boisbmme packl: eBponeouaHAast
(eBpa3uiickasi), aBCTpaJIO-HErpouJHasi (PKBATOpUAlbHAs), MOHTOJIOUIHAS
(a3uarcko-amepuKkaHckas). Bpems u nmyTtu pacceneHusl 4eaoBeKa IO IJIaHETe.
EnunctBOo demoBedeckux pac. HaydHas HecCOCTOATENBHOCTH —pacu3Ma.
[TpucnocoOIeHHOCTh 4YeIOBEKa K pa3HBIM YCIOBUSM OKPYXKAIOWIEH Cpesbl.
Brnusinue reorpaduueckoit cpenbl U apeiida reHOB Ha Mopdonorui u

(1)I/I3I/IOJ'IOFI/IIO YCI0BCKa

OKOCHCTEMEI U MMpucynmue MM 3aKOHOMEPHOCTHU

7.1

Pa3nens! u 3agaun sxosnorun. CBsi3b DKOJIOTUHU C IPYTUMHU HAYKaMHU.
Mertoabl 3konoruu. IloneBble HaOMIOAEHHUA. DKCIEPUMEHTHl B 3KOJOTMH:
IpUPOAHbIE U JlabopaTopHble. MojenupoBaHue B 3KOJOTMU. MOHHUTOPUHT

OKPY>KaIoIlel Cpeibl: TOKAIbHBIN, pErHOHAIbHBIN U TT100abHBIN

7.2

Okonorndyeckue (HakTopbl U 3aKOHOMEPHOCTH WX neictBusa. Knmaccupukarus
HKOJIOTUYECKUX (HaKTOpOB: AOMOTHUYECKHE, OWOTHYECKHE, AaHTPOIOTCHHEIE.
OOue 3aKOHOMEPHOCTH JAEUCTBUS 3Kojoruueckux Qaxropon. IlpaBuio
munumyma (K. IInpenrens, 0. JIu6ux). TonepanTHOCTb. DBpUOMOHTHBIE U
CTEHOOMOHTHBIE OPTaHU3MBI.

Abunotnueckue akropsl. CBET Kak 3KoJoruueckuit gpakrop. JleiicTBrue pa3HbIX
YYaCTKOB COJHEYHOTO CIIEKTpa Ha OpPraHu3Mbl. OKOJIOTMYECKUE TPYIIIBI
pacTeHM M JKUBOTHBIX II0 OTHOLIEHHIO K cBeTy. CHUrHanbHas poJib CBETa.
DOTONEPUOIU3M.

Temnepatypa kak »skojorumueckuil ¢akrop. JlelicTBue Ttemmeparypsl Ha
opranusmsl. [IoMKHI0TEpMHBIE U TOMOWOTEPMHBIE OPIraHU3MBl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxxnocte kak okomornyeckuil (dakrop. IlpucnocoOnenuss pacrteHH K
NoJyIepXaHuto BogHoro Oananca. Kiaccudukanus pacTeHHid M0 OTHOLIEHUIO K
BoJie. [Ipucnocobnaenns )KUBOTHBIX K M3MEHEHHIO BOJTHOTO PEKUMA.

Cpenpl oOWTaHUS OpPraHU3MOB: BOJHAs, HA3EMHO-BO3AYIIHAs, IOYBEHHas,
riyOMHHas TMOANOYBEHHAs, BHyTpUOpraHu3MeHHas. @OU3NKO-XUMUYECKUe
0COOEHHOCTH cpell OOMTaHUs OpraHu3MoB. [IpucrnocoOieHus opraHu3MoB K
KU3HU B Pa3HBIX CpeAax.

buonornueckue putmbl. BHemHue u BHyTpeHHHE puTMBL. CyTOYHBIE H
roJu4HbIe pUTMBI. [IprUcroco6IeHHOCTh OPTaHU3MOB K C€30HHBIM H3MEHEHUSIM

YCIIOBUU KU3HU.




Kuznennsie Gopmbl opranu3MoB. [loHsTHe 0 ku3HEHHOU Popme. Ku3HEHHbIE
(OpMBI pacTeHUN: NEpeBbs, KYCTAPHUKHU, KYCTAPHUYIKU, MHOTOJICTHUE TPABBI,
oJlHOJIeTHUE TpaBbl. JKN3HEHHBIE POPMBI dKUBOTHBIX: TUPOOHOHTHL, F€OOMOHTHI,
a’poOnoHTHL. OCOOCHHOCTH CTPOCHHS M 00pa3a KU3HH.

buotnueckue dakropsl. Buibl OMOTHYECKUX B3aWMOJCUCTBUN: KOHKYPEHITHS,
XHUIIHAYECTBO, CUMOMO03 1 ero gopmbl. [lapazutusm, Koomeparys, MyTyain3M,
KOMMEHCAJIU3M  (KBapTUPAHTCTBO,  HaxyjeOHMuecTBO).  Herpoduueckue
B3aUMOJACHCTBUsA  (Tommueckue, Qopuueckue, Hadpudeckue). 3HaueHUE
OMOTHYECKMX B3aMMOACHCTBHIA I CYIICCTBOBAHHS OpPTraHU3MOB B CpeJe

obutanus. [[pyHINI KOHKYPEHTHOT'O UCKIIIOUCHHS

7.3

DKOJIOTUYECKHE XapaKTePUCTUKU monymsauuu. [lomynsius kak Ouojoruyeckas
cucrema. Poib HEOHOPOAHOCTH cpelibl, pU3HUecKrX 0apbepoB U OCOOCHHOCTEH
6uoJsioruu BU0B B (POPMUPOBAHUN IPOCTPAHCTBEHHON CTPYKTYPhI MOMYIISILIUMA.
OcHOBHBIE ITOKAa3aTeIM MOIMYJSLUN: YUCICHHOCTb, INIOTHOCTh, BO3pAacTHas U
IIOJIOBAsl  CTPYKTYpa, POXKAAEMOCTb, MPUPOCT, TEMI pPOCTA, CMEPTHOCTb,
MUTpaLys.

OKojorudeckas CTpykTypa nomnyiasiuuud. OneHka 4YHMCIEHHOCTH IOIYJISLUH.
JluHaMyKa NMONyJSALUU U €€ peryisiusa. buoTuyeckuii NOTeHIMal MOMYJIALHHN.
MopenupoBanne auHaMuKM —nonyiaanud. KpuBele pocTa  YHMCIEHHOCTH
nonyisinuy. Kpussle BbpkMBaHMs. Perynsanus 4uCIEHHOCTH MONYJISLUUN: POJIb
(GakTOpOoB, 3aBUCALIMX M HE 3aBUCILIUX OT IUJIOTHOCTH. OKOJIOTMYECKHE
cTpaTeruu BUJOB (r- u K-cTparerun).

[TonsiTue o0 »sKonoruueckod Humie BuAa. Mecroobutanue. MHoromepHas
Mozenb dkosorndeckod Humu JIk.M. Xarunncona. PasMepsl dKoJornueckou
Huy. [ToreHnuanbHas U peaan3oBaHHAas HULIN.

Bun kak cucrema mnomyisuuil. Apeansl BUAOB. Buabsl M HMX JKH3HEHHbIE
CTpaTeruu. 3aKOHOMEPHOCTH  TIOBEJIEHUS M  MUTpPAlUil  KUBOTHBIX.

buonornyeckue HHBa3UU JYKCPOIAHBIX BUOB

7.4

CooOmiectBa opranu3smMoB. buoneHo3 u ero crpykrypa. CBa3um Mexay
opraHuzMamMu B OuoleHo3e. DKocucTeMa Kak OTKpbITas cucrema (A.JDx.
Tencnu). OyHKIMOHATIBHBIE OJOKHM OPraHU3MOB B 3KOCHUCTEME: MPOJYLIEHTHI,
KOHCYMEHTBI, peayleHThl. Tpodudeckue ypoBHH. Tpoduueckre Henu u CeTH.
Abunotnyeckue 010ku 3kocucteM. [lodBsl U mibl B 3kocucreMax. Kpyrosopor
BELIECTB U ITOTOK SHEPTUU B IKOCUCTEME.

OcHOBHBIE MOKa3aTeNn 3KOcUCTEMBI. buomacca u npoayKuus. JKOIOIrMUECKHe
MMpaMHJIbl YUCell, OMOMAaCChl U YJHEPTHH.

HanpaBieHHble 3aKkOHOMEpHBIE CMEHBI COO0IIECTB — cyKueccuu. [lepBuunbie u

BTOPUYHBIC CYKOCCCHMU W UX IIPUYUHBI. AHTpOHOl" €HHBIC BO3ACHCTBUSA Ha




cykneccun. KnmmakcHoe — cooOmectBo.  buopasHoobpasume u  TOJNHOTA
KPYTOBOPOTA BEILIECTB — OCHOBA YCTOMUMBOCTH COOOIIECTB.

[Ipupoanbie 3KOCUCTEMBI. AHTPOIMOTEHHBIE 3KOCHCTEMBL. ATPOIKOCUCTEMA.
ArporieHos. Paznuuuns Mexay aHTpONOreHHBIMH U PUPOTHBIMU 3KOCUCTEMAMH.
VYpb6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucTeM. ['oposckas diiopa
u ¢ayna. CuHa"Tpomm3amusi TropojaAcKor ¢ayHbl. buonorudeckoe
XO3SIIICTBEHHOE 3HAYEHHE arpOdKOCHCTEM U YpOOIKOCHCTEM. 3aKOHOMEPHOCTH
(hopMUpOBaHMSI OCHOBHBIX B3aUMOJICHCTBUI OPraHU3MOB B SKOCHCTEMAX.
[TepeHoC PHEPrUM U BEWIECTB MEXKITY CMEKHBIMH SKOCUCTEMAMU. Y CTOMYUBOCTD
OpPraHU3MOB, TIONYJSIIMA M DKOCUCTEM B YCIOBHAX €CTECTBEHHBIX U

AHTPONOT€HHBIX BO3/ICUCTBUI

7.5

buochepa — oOmeruranerapras o00oyiouka 3eMiId, TAE CYIIECTBYET WIIH
cyuiecTBoBania ku3Hb. Yuenue B.M. Bepnanckoro o ouocdhepe. OGnactu
o6uocdepsl u e€ cocras. JKupoe BemecTBo Ouocdepsl U ero YyHKINU.
3aKOHOMEPHOCTH cylecTBoBaHUs Ouocdepbl. OcodeHHOCTH OHOCheEephl Kak
rnobanpHOM  SKOocucTeMbl. J[uHamMudeckoe paBHOBecue B Ouocdepe.
KpyroBopotbl BemecTB M OHOr€OXMMHUYECKHE IHUKIBI (yriaepojaa, a3oTa).
PurmuanoCTS siBIIeHMI B Onocdepe.

3oHanpHOCTE Onocdepsl. [lonsarue o 6mome. OCHOBHBIE OMOMEBI CYIIU: TYHAPA,
XBOMHBIE Jieca, CMEIIaHHbIE U LIMPOKOJHMCTBEHHBIE Jieca, CTENH, CAaBaHHBI,
MyCTBHIHU, TPOMUYECKHE Jieca, BBICOKOTOPbs. Kiumar, pacTUTenbHBIA W
KUBOTHBIN MUp OMOMOB CYIIIH.

CtpykTypa U (QyHKIUS )KUBBIX CHCTEM, OLIEHKA UX PECYpCHOTO MOTEHIHaIa 1

OouocdepHbIX QyHKIHI

7.6

DKOJIOTHYECKUE KPU3UCHI U UX MTPUYUHBL. Bo3eiicTBue uenoBeka Ha Ouocdepy.
3arpsi3HeHue BO3AyIIHOM cpenbl. OXpaHa Bo3yxa. 3arpsi3HEHHE BOIHOM Cpelbl.
OxpaHna BOJIHBIX pecypcoB. Pazpynienne noussl. OxpaHa IOYBEHHBIX PECYPCOB.
N3menenne kimmara.

AHTpOINIOT€HHOE BO3/EHCTBHE Ha pacTUTEIbHBIA M KUBOTHBIM Mup. Oxpana
PacCTUTEIBHOIO M KMBOTHOrO MUpa. OCHOBHBIE NPUHIMUIBI OXPaHbl IPUPOJIBI.
Kpacubie knuru. Ocobo oxpansemble mpupogHsie Teppuropun (OOIIT).
Borannueckue cazpl ¥ 300J0THUYECKHE MTAPKU.

OcCHOBHbIE TNPUHIUIBl YCTOMYMBOIO PpPa3BUTHS YEJIOBEUYECTBA U MPUPOJIBL.
PanonanbHoe  NMPUPOAONOIB30BAHME M COXpAaHEHHE  OHOJIOrMYecKOro

pa3zHooOpa3ust 3eMiau
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