MyHununanrsHOe aBTOHOMHOE 00I1Ie00pa30BaTeNbHOE YUPEKICHUE
«Cpennsist o0eoopaszoBareabHast mkona Ne 9 ¢ yrimyoieHHbIM

HN3Y4YCHUCM OTACJIBHBIX ITPECAMCTOBY

YTBepxkaeHna B coctase OOIT COO

PABOYAS ITPOI'PAMMA

y4eOHOro npeamera

BNOJIOTUA (VY TJIYBJEHHBIN YPOBEHD)
CPEJHEE OBIIEE OBPA3OBAHME
(10-11 KJIACC)

KpacHotypbeunck 2026



HOACHUTEJIBHASA 3AIIUCKA

[Iporpamma mo ydeOHOMy mpeamery «buomorus» (mamee -
OuoJIoTHsl) Ha YpOBHE cpeaHero oOiiero odpa3oBaHUs pa3paboTaHa Ha
ocHoBe @enepanbHOoro 3akoHa oT 29.12.2012 Ne 273-®3 «O0
obpazoBanun B Poccuiickoit @epeparun», ®I'OC COO, Konnenuuu
npenojaBanus  ydyeOHoro npeamera «buosorus» U OCHOBHBIX
MOJIOKEHUH (enepanbHOl pabodeil mporpaMMbl BOCTIMTAHHUS.

Cornacio mnonoxenussm DPIr'OC COO mnpoduiibHbie yueOHBIE
NpeIMEeThl, U3yyaeMble Ha YIIyOJIEHHOM YpOBHE, SIBISIOTCS CIOCOOOM
muddepennranuu 00ydeHUs Ha YPOBHE CPEIHETO OOIIero oopa3oBaHUs
U MpU3BaHBI 00ECIEUUTh MPEEMCTBEHHOCTh MEXIY OCHOBHBIM OOIIUM,
CpelHUM  OOIUM, CpeaHUM  TpOo(EeCCHOHATBHBIM U BBICIIMM
oOpa3zoBanueM. B To ke BpeMs KaxkIbli U3 3TUX YUEOHBIX MPEAMETOB
JOJKEH  ObITh ~ OpPUEHTHPOBAH  HAa  NPUOPUTETHOE  pEUICHUE
00pa3oBaTEIbHbBIX, BOCIIUTATEIIBHBIX U PA3BUBAIOIINX 3a]1a4, CBSI3aHHBIX
¢ mpodopueHTanueir 00yJaromuxcss U CTUMYJIMPOBAHHEM HHTEpeca K
KOHKPETHON 00JlacTW HAay4YHOrO 3HAHMS, CBA3aHHOTO C OHOJIOTHEH,
MEUIMHOM, SKOJOTHEN, TICUXO0JIOTUEN, CIOPTOM WJIM BOCHHBIM JICJIOM.

[Iporpamma 1o  ydeOHOMy mpeamery  «buomorus»  gaér
Npe/ICTaBiICHUE O IeMM U 3aJadaXx HU3y4YeHHUs Yy4eOHOro mpeamera
«buonorus» Ha yrayOJn€HHOM YpOBHE, ONpEIEIseT 00s3aTeabHOe
(MHBapHaHTHOE) MPEAMETHOE COAEpKaHUE, €ro CTPYKTYpUpPOBAHUE IO
pazeraMm W TeMmaMm, paclpelesieHHe [0 KiaccaMm, pPEeKOMEHAyeT
MOCJIEIOBATEIBHOCTh M3YYEHUS Y4YEOHOro MaTepHaja C y4E€ToM
MEXKIPEIMETHBIX YW BHYTPUIIPEIMETHBIX CBS3€H, JIOTMKA Y4eOHOro
mpoliecca, BO3pacTHbBIX 0COOEHHOCTEN oOyuaromuxcs. B mporpamme 1o
OMOJIOTUM pEaNM30BaH MPHUHIUI TPEEMCTBEHHOCTH C H3yYCHHUEM
OMOJIOTHH Ha YPOBHE OCHOBHOTO 00I1ero oOpa3oBaHus, Oiaronaps yemy
MIPOCMATPUBAETCSl  HAIPABICHHOCTh HA  MOCJEAYIOLIEE  pa3BUTHE
OMOJIOTUYECKUX  3HAHWUW, OPUEHTUPOBAHHBIX Ha  (HOpMUPOBAHUE
€CTECTBEHHO-HAYYHOTO MHUPOBO33PEHHUS, SKOJOTHMYECKOrO0 MBIIUICHUS,
IPEe/ICTaBICHUN O 3JJOPOBOM 00pa3e *KU3HMU, HAa BOCIUTAHUE OEpEeKHOTO
OTHOLICHUS K OKpYXKalolled IPUPONHOU cpene. B mporpamme 1o
OWoyoTMM TakXKe TIOKa3aHhl BO3MOXKHOCTH YYEOHOTO MpeaMmeTa
«buonorus» B peanuzanuu TpedoBanuit ®I'OC COO Kk miaHupyeMbIM
JUYHOCTHBIM, METANPEAMETHBIM U MPEIMETHBIM pe3yJibTaTaM 00y4YeHUs
U B (OPMHUPOBAHMM OCHOBHBIX BHJOB y4eOHO-IO3HABATEIHHOU
NEeATENBHOCTH 00yJaroIuxcs o OCBOCHHIO coJiep KaHus



OMOJIOTUYECKOTO  O0pa3oBaHUS HAa  YPOBHE CpPEOHETO  OOIIero
o0pa3oBaHUs.

Y4eOHbrii mpeamer «buomorus» Ha YpPOBHE CpEIHEro OOIIETro
oOpa3oBaHMsI 3aBepIIacT OWOJOTUYECKOE O0Opa3oBaHWE B IIKOJE U
OpUEHTHPOBAH Ha pPACHIMpPEHUE U YTIIyOJIeHHWE 3HAHWNA OOy4aroluXcs O
KUBOM TMPUPOJE, OCHOBAX MOJEKYIIPHOW M KJIETOYHOH OHOJIOTHH,
SMOpUONIOTUM W OWOJOTMU  Pa3BUTHUS, TEHETUKH,  CEJICKIUH,
OMOTEXHOJIOTHH, YBOJIIOIIMOHHOTO YUCHHUS U KOJIOTHH.

Nzydyenne ydeOHOro mpenmera «buomorusy Ha yriayOJIeHHOM
YpOBHE OPUEHTHUPOBAHO HA MOJTOTOBKY O0YYAIOIINXCS K MOCIEAYIOMEMY
MOJyYEHUI0 OMOJOTHYECKOTO0 00pa3oBaHMsl B By3aX M OpraHU3allUsAX
cpenHero mpodeccuoHansHOr0 oOpazoBaHus. OCHOBY €ro CoOJep)KaHUs
COCTaBJSIET CHUCTEeMa OWOJIOTMUECKUX 3HAHWH, TMOJNYYeHHBIX TIpU
U3y4eHUH  OOYyYalOUIMMHCS  COOTBETCTBYIOIIMX  CHCTEMAaTHYCCKUX
paszenoB OMOJOTHM HAa YPOBHE OCHOBHOTO 00IIero oopazopanus, B 10—
11 xjmaccax STH 3HaHUS TMONy4YaloT pa3BUTHE. Tak, pacHIMpEeHbl U
yIIyOJIeHbl OMOJIOTWUYECKUE 3HAHUS O PACTEHUSX, KHMBOTHBIX, rpubax,
OaKTepusX, OpPraHu3ME 4YeJNOBeKa, OOIUX 3aKOHOMEPHOCTSX JKHU3HH,
JIOTIOJTHUTEIHPHO BKIIFOUEHBI OMOJIOTUYECKUE CBEACHUS MPHUKIAIHOTO H
MOMCKOBOTO XapakTepa, KOTOPble MOXKHO MCIOJB30BaTh KaK OPUEHTHUPHI
JUTSI TIOCTIEYOITETO BhIOOpa mpodeccun. Bo3MokHa TakyKe WHTETpAITus
OMOJIOTMYECKHUX 3HAHUH C COOTBETCTBYIOIIUMH 3HAHUSMH, TTOTyUYEHHBIMU
OOydJalomuMuUCsl TNpU W3YYCHUH (U3WKH, XUMHH, Teorpaduu U
MaTEeMaTHKH.

Crtpykrypa mnporpamMmmbel 1o yueObHOMy mpenmery "buomorus"
OTpakaeT CHCTEMHO-YPOBHEBBII W  DBOJIOIMOHHBIA TMOAXOIBI K
n3ydeHnto Ouomornu. CorjlacHO WM, H3YYarOTCsl CBOWCTBa U
3aKOHOMEPHOCTH, XapaKTEepHbIC AJsi JKUBBIX CHCTEM Pa3HOTO YPOBHS
OpraHM3aIliH, SBOJIOIUN OPraHMYECKOro MHpa Ha 3emiie, COXpaHCHHUS
Omosornueckoro pasHooOpasus miaHeTsl. Tak, B 10 kimacce m3ydarorcs
OCHOBBI MOJICKYJISIPHOM ¥ KJIETOYHOW OHWOJOTHH, 3IMOPHOJIOTHU U
OWONOTHH pPa3BUTHS, TEHETUKH W CEJICKIMH, OWOTEXHOJOTUU U
CUHTETUYECKON OMONOTHH, aKTyaIH3UPYIOTCS 3HAHHS O0Oydaroluxcs 1Mo
O0oTaHUKe, 300JI0TMH, aHaTOMuU, (pusmonoruu yenoBeka. B 11 kmacce
U3y4aloTCs DBOJIOIMOHHOE YYCHHE, OCHOBHI JKOJOTHH U YYCHHE O
ouocdepe.

YueOHsrii mpenMer «buonorus» mpu3BaH 00ECHEYUTH OCBOCHHUE
oOyJaronMmMucss OMOJIOTrHYECKUX TEOPHUd U 3aKOHOB, UEH, IPUHLUIIOB U



IIPAaBWJI, JIEKAIIMX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAY4YHOU
KapTUHBI MUpPa, 3HAHUW O CTPOEHUH, MHOTOOOpaswM W OCOOCHHOCTSX
KJICTKH, OpraHu3Ma, TMOMyJsAldd, OWOIICHO3a, DJKOCHUCTEMBI, O
BBIIAIOIIUXCSI HAYYHBIX JOCTH)KCHHSX, COBPEMEHHBIX HCCIICIOBAHUSIX B
OWoNoTHY, TPUKIAJHBIX acCleKTaX OWOoJOTHYeCKuX 3HaHwid. Jlis
Pa3BUTHS U TOAACPKAHUS WHTEpeca 00yJaronuxcsi K OMOJIOTHH HapsIy
CO 3HAYUTEIHHBIM 00BEMOM TEOPETHYECKOTO MaTepuaia B COJCPKAHHUH
IporpaMMbl IO OHMOJIOTHH MPEIyCMOTPEHO 3HAKOMCTBO C HCTOPHEH
CTAaHOBJICHUS W PAa3BUTHUS TOW WM WHOW 00NacTH OMOJIOTHH, BKIAIOM
OTCUECTBCHHBIX M 3apyOCKHBIX YYEHBIX B pEIICHUE BAKHEUIITUX
OMOJIOTUYECKHUX U DKOJIOTHIECKUX MPOOIIEM.

Lenp m3yueHus: yuebnoro npenmera «buonorus» Ha yriayOnéHHOM
YpOBHE — OBIAJCHHE OOYYAIOUIMMUCS 3HAaHUSAMH O CTPYKTYypHO-
(GYHKITMOHATFHOW OpTraHM3allMd JKUBBIX CHCTEM pa3HOTO paHra u
MpuoOpEeTEeHUE yMEHUN WCIIOJIb30BaTh OTH 3HAHWSA B (POpMUpOBaAHUU
WHTEpeca K OnpeaenéHHON o0macTu MpodeCcCHOHAIBHON JESTEIBHOCTH,
CBSI3aHHON ¢ OwWoyiornel, Wiu K BBIOOPY Y4YEOHOTO 3aBeACHHS MJIs
NPOJOKEHUS OMOJIOTHIECKOT0 00pa3oBaHUsI.

JlocTmKeHHe Teu U3y4eHus ydeOHoro mpenmera «buomorws» Ha
yTIIyOJIEHHOM YpOBHE 00€CTIeUNBACTCS PEIICHUEM CIICAYIONINX 3aa4:

OCBOEHHE OOYYAIOIIMMHUCSA CHUCTEMbl OMOJIOTMYECKUX 3HAaHUU: 00
OCHOBHBIX OHMOJIOTHUECKHUX TEOPHSIX, KOHIICTIIHMIX, TUIIOTE3aX, 3aKOHaX,
3aKOHOMEPHOCTSIX M MpaBWIaX, COCTABISIIONIMX  COBPEMEHHYIO
€CTECTBEHHO-HAYYHYI0 KapTHHY MHpPa; O CTPOCHHUHM, MHOT000pa3uu H
OCOOCHHOCTSIX OMOJOTMYECKUX CUCTEM (KJIETKA, OpTraHu3M, MOMYJISIuUs,
BUJ, OwuoreorneHo3, Ouochepa); O BBIJAIOIIUXCA OTKPBITHSIX U
COBPEMEHHBIX UCCIICJIOBAHUSX B OMOJIOTHH;

O3HAKOMJICHHE OOYYaronMXcsi C METOJaMU IIO3HAHMS JKHBOU
MPUPOJBI:  WCCIIENOBATCILCKIMH  METOAAMH  OHOJIOTMYECKUX  HayK
(MOJICKYJISIDHOM W KJIETOYHOW OHWOJIOTMH, SMOPHOJIOTHH M OHOJIOTHU
pa3BUTHSA, TCHETHKH M CEJICKIMH, OWOTEXHOJOTUU W CHHTETHYECKON
OHMOJIOTHH, TAaJCOHTOJOTHH, JKOJOTHH);, METOAAMH CaMOCTOSATEIHHOTO
MIPOBEICHHS OMOJIOTHYECKHUX MCCIICIOBAaHUH B 1a0OpaTOpUU U B IPUPOIE
(HaOnroneHue, u3MepeHne, SKCIEPUMEHT, MOACITUPOBAHUE);

OBJIaJICHUE 00YYAIONTUMUCS YMEHUSIMH: CAMOCTOATEIHFHO HaXOIUTh,
aHAIM3UPOBaTh M  HUCIOJB30BaTh OHOJOTHYECKYIO HWHGPOPMAIIHUIO;
MOJTb30BaThCSl  OMOJIOTMYECKOW  TEPMHUHOJIOTHMEH W CHMBOJIMKOM;
YCTaHABIWBATh CBSI3b MEXKIy pPa3BUTHEM OWOJOTHU W COIUATBHO-



DKOHOMUYECKHUMH W OKOJOTWYECKUMH TMPOOJIEeMaMH YeJIOBEYECTBA,;
OLIEHMBAThL MOCJIEACTBUSL CBOE€H JEITEIILHOCTH IO OTHOIIEHUIO K
OKpYXKaloIlel MPUPOTHOMN cpelie, COOCTBEHHOMY 3J0POBBIO M 370POBBIO
OKPYKAIOIIUX JIFOICH; 000CHOBBIBATh M COOJIIOIaTh MEPBI MPOPUIAKTUKH
WH(DEKITMOHHBIX 3a00JICBaHWM, TpaBWIa T[OBEJACHUS B TMPUPOJE U
oOecrieuenns 0€30IMaCHOCTH COOCTBECHHOHN KH3HEACITEILHOCTH B
YpE3BBIYAMHBIX CUTYAIUSAX MPUPOTHOTO M TEXHOTEHHOTO XapaKTepa;
XapaKTEPHU30BaTh COBPEMCHHBIC HAYYHBIC OTKPBITHS B 00JIACTH OHOJIOTHH;

pa3BUTHE y OOYYArOIIMXCS HWHTCIUICKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEH B MPOIECCE 3HAKOMCTBA C BBIJAIONTUMUCS OTKPBITHSIMHU H
COBPEMECHHBIMH HCCIICIOBAHUSMA B OWOJIOTHMH, PEIMIAEMBIMU €10

HpO6HeMaMI/I, MCTOI[OJ'IOI‘HCﬁ OMOJIOTUYECKOTO HCCIICOOBAaHMSI,
ITPOBCACHUA SKCIICPUMCHTAJIbHBIX I/ICCJ'ICI[OBaHI/If/'I, peHICHUA
OMOJIOTUYECKHX 3aga4, MOACIHMPOBAHUA OMOJIOTHYECKUX OOBEKTOB M
IMpoIcCCOB,

BOCIHUTAHHE Yy OOYYarOUIMXCA IIEHHOCTHOT'O OTHOIIEHHUS K >KUBOM
OpupoAe B 1EJIOM U K OTIEIbHBIM €€ O0ObeKTaM U SIBJICHUSM;
(GhopMHUpOBaHHUE SKOJOTUYECKOM, T€HETUYECKOW TI'PAMOTHOCTH, OOIIei
KyJbTYpPhl TOBEACHUS B MPHUPOJE; MHTETPAlMU €CTECTBEHHO-HAYYHBIX
3HAHUM;

npuoOpeTreHne 00y4arOIUMUCA KOMIIETEHTHOCTU B PAllMOHAIBHOM
IPUPOAOIIONB30BaHUU (COONIO/IEHHE TMpaBUI TOBEACHUS B MPHUPOJE,
OXpaHbl BHJOB, JKOCHCTEM, Ouochepbl), COXpaHEHUU COOCTBEHHOTO
3M0POBbSI U 3JIOPOBbA  OKpYXKalOIUX JiroAed (COOM0IeHUsT Mep
npoUIaKTUKA 3a00JIeBaHUi, oOecrieueHue 0€30MacHOCTH
KUZHENIEATETLHOCTH B  UYPE3BBIYAWHBIX CUTYyallUsIX MPUPOJHOTO U
TEXHOTEHHOI'O XapakTepa) Ha OCHOBE HCIOIb30BaHUS OHOJOTHMYECKUX
3HAHWU U YMEHUU B IOBCEIHEBHOW KU3HU;

CO3/IaHM€ YCJIOBHUW JJsi OCO3HAHHOTO BBHIOOpAa OOYYAIOIIUMHUCS
UHAVBUIYabHOM 00pa3oBaTEIbHOW TPAEKTOPUHU, CIIOCOOCTBYIOIICH

MOCIIEYIOIIEMY npodeccruoHanbHOMY CaMOOTIPE/ICIICHHUIO, B
COOTBETCTBUM C WHIUBUAYAJIbHBIMH HWHTEpPECAMU U MOTPEOHOCTAMHU
pErvoHa.

OOmiee 4uCiIO YacoB, OTBEACHHBIX Ha H3Y4YCHHE OHOJOTHHM Ha
yriayOJeHHOM YpPOBHE CpeaHero ooOmiero oOpaszoBanusi, coctapisier 204
gaca: B 10 ximacce — 102 yaca (3 yaca B Henento), B 11 kimacce — 102 yaca
(3 yaca B HezeIIO).



OT60op oOpraHu3alMOHHBIX (OPM, METOIOB M CPEIACTB OOYUCHHS
OMOJIOTHH OCYIIECTBISIETCS ¢ YYETOM CHEIU(PUKUA €ro COAEp)KaHUA U
HAMpaBJIEHHOCTH Ha MPOJODKEHHE OHOJOTHYecKoro o0Opa3oBaHUs B
OpTraHu3aIUAIX CPEIHETo MPOPECCHOHATLHOTO U BBICIIET0 00pa30BaHusl.

OOs13aTeNbHBIM ~ YCJIOBHEM  TpH  OOy4YeHHH  OHOJIOTHM  Ha
yIayOn€HHOM  ypOBHE SIBISETCA MPOBEACHHE JIAOOpPAaTOpPHBIX U
npakTuieckux pabor. Takke ywyacThe OOyYarOIIMXCS B BBITIOJHEHUU
HNPOCKTHBIX M Y4eOHO-HCCIEeOBATEIbCKUX pPadOT, TeMaTHKa KOTOPBIX
OTpeNeNIIeTCS YYMUTEJIeM Ha OCHOBE HWMEIOIIUXCS MaTepUalIbHO-
TEXHUUYECKUX PECYpCOB M MECTHBIX TPUPOJIHBIX YCIOBHIA.



COILEPKXAHUE OBYUYEHUA
10 KITACC

CopnepxaHue TpOrpamMmbl, BBIACIIEHHOE KYpCU80M, HE BXOJHUT B
IPOBEPKY TOCyaapCcTBEHHOM nToroBoi arrecraruu (I'MA).

Tema 1. buosiorusi kKak Hayka

CoBpeMeHHas OMOJIOTHS — KOMIUIEKCHasi Hayka. KpaTkas ucropus
pa3BuTHs OWosorud. buosornueckue HAyKd W H3y4aeMble UMU
npoOiembl. DyHIAMEHTANIbHBIE, MPUKIAJHBIE U TOUCKOBbIE Hay4yHBIE
UCCIJIeI0BaHUs B OMOJIOTHH.

3HaveHre OWooruu B (H)OPMUPOBAHUH COBPEMEHHOW €CTECTBEHHO-
HayyHOM KapTuHbl Mupa. llpodeccun, cBsizaHHbIE C OHOJOTHEI.
3HaueHue OWOJIOTMM B TMPAKTUYECKOM JICSTENIbHOCTH  4eJIOBEKa:
MEJIMLINHE, CEIbCKOM X034 CTBE, TPOMBIILICHHOCTH, OXPAHE IPUPOBI.

JdeMoHCcTpanuu

[Toptpetsr: Apucrorens, Teodpact, K. Jlunneii, XK. b. Jlamapk, Y.
Hapsun, VY. I'apsei, I'. Mengens, B. . Bepnanckuii, U. I1. 11aBnos, U.
N. Meunukos, H. 1. BaBuios, H. B. Tumodees-Pecorckuii, JIk. YoTcoH,
®. Kpuk, /. K. benses.

Tabmuubr u cxembl: «CBs3b OMOJOTHHM C APYTHMH HayKaMmu,
«CucreMa OMOJIOTMYECKUX HAYK».

Tema 2. ’)KuBble cucTeMbl U UX U3yYeHHE

XKuBble cuctembl Kak MNpeaMeT u3ydeHus Ouonoruu. CBoiicTBa
KUBBIX CHCTEM: E€IWHCTBO XHWMHYECKOTO COCTaBa, IJUCKPETHOCTh H
LIEJIOCTHOCTD, CII0KHOCTb W YHOPSAOYEHHOCTb CTPYKTYpPBI, OTKPBITOCTb,
CaMOOpPraHU3aLys, CaMOBOCIIPOU3BEICHNUE, pa3IpaKuMOCTb,
M3MEHYUBOCTb, POCT U PA3BUTHE.

YPOBHHU OpraHu3aluu )KUBbIX CUCTEM: MOJIEKYJISIPHBIN, KIIETOYHBIH,
TKAHEBBI, OPraHU3MEHHBIN, NOMYJALUOHHO-BUIOBOM, 3KOCHUCTEMHBIN
(OuoreoneHotuueckuii), Ouocdepusiit. Ilpouecchl, mpoucxoasmme B
KUBBIX cucTteMax. OCHOBHbIE MpHU3HAKU >kuBoro. Ku3Hb Kak (opma
CyLIECTBOBaHUS Marepud. Hayku, wW3ydaromume 3>KHUBbIE CUCTEMBI Ha
Pa3HBIX YPOBHAX OpraHU3alUU.

N3yuenue KuBbIX cuUcCTeM. MeTonbl OHMOJOTHYECKON HAyKH.
Habmonenue, nsmMepeHue, 3KCIEPUMEHT, CUCTEMaTH3allusl, METaaHaIN3.
[TonsiTne 0 3aBUCMMOM W He3aBUCUMOM TIepemeHHoW. [LimanupoBanue
skcnepumenTta. [locranoBka u mpoBepka rumnore3. HymeBas rumoresa.



[Tonsitne BBIOOPKH M €€ TOCTOBEPHOCTh. PazOpoc B OHMOIOTHYECKHX
naHHbIX. OLEHKa JOCTOBEPHOCTH IMOJIYYEHHBIX pe3yiabTaToB. lIpuunHbI
UCKQ)XEHUSI pEe3yJIbTaTOB JKCIEpUMEHTa. [IOHATHE CTaTUCTHYECKOTO
TecTa.

JleMmoHCcTpauumn

Tabmuupr u cxembl:  «OCHOBHBIE — TPHU3HAKH  JKH3HUY,
«buonornueckue cucreMe», «CBOWCTBA XUBOM MaTepun», «YpPOBHU
OpraHHU3alUU KUBOU IPUPOAbD, «CTpOCHHE )KUBOTHOM KIIETKN», « TKaHU
KUBOTHBIX», «CHUCTEMBI OPraHOB  YEJIOBEUYECKOIO  OpraHu3May,
«buoreonenosy», «buocdepa», «MeTobI U3YUECHUS KUBOM IPUPOIBD.

O6opynoBanme: abopatropHOe OOOPYIAOBaHUE ISl TPOBEICHUS
HAOJII0ICHUM, U3MEPEHH, SKCTIEPUMEHTOB.

IpakTnueckas padora «/crnonap30BaHuE Pa3IMYHBIX METOLOB IIPU
U3YUYEHUHU JKUBBIX CUCTEMY.

Tema 3. buosiorust KjieTku

Knetka — cTpykTypHO-hyHKIIMOHATbHAS eIUHUIIA )kuBOT0. MicTOopus
oTKphITHs KiIeTKU. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T.
[IBann, M. IlIneitnen, P. BupxoB). OcHOBHBIE TTOJIOKEHUSI COBPEMEHHOM
KJIETOYHOUN TEOPHH.

MeToapl MOJEKYJSIPHOW W KIETOYHOW OWOJOTHH: MHKPOCKOTIHS,
xpomarorpadus, aNIeKTpodopes, METOL MEUYEHBIX aTOMOB,
muddepennnanbHoe UEHTpUGYTUPOBAHUE, KYJIBTUBUPOBAHHUE KIIETOK.
Uszyuenue ¢urxcuposannvix Kiemok. INEKTPOHHAS MHUKPOCKOIIHS.
Koungpoxanvnaa muxpockonus. Bumanvnoe (npudxcusnennoe) usyueHue
KJIemoK.

JdeMoHCcTpanuu

IToptpersi: P. I'yk, A. JleBenryk, T. IlIBann, M. Illneiigen, P.
Bupxos, K. M. bap.

Tabmuupr u cxembl: «CBETOBOM MHUKPOCKOI», «DIEKTPOHHBIM
MUKpPOCKO», «IcTOpuUs pa3BUTHS METOJIOB MUKPOCKOITHI.

O6opynoBanue: CBETOBOM  MHMKPOCKOIl,  MHUKpOIpEnapaThl
PACTUTENbHBIX, )KUBOTHBIX U OaKTepUATBHBIX KIETOK.

IIpakTu4yeckas padora «/3yueHrne METONOB KJIETOYHON OMOJIOTHH
(xpomatorpadus, anekTpodopes, mudepeHnmanbHoe
neHtpudyrupoanue, [T11P)».

Tema 4. XumMnuyeckasi OpraHu3anus KJIeTKU

XUMHUYECKUN COCTaB KJIETKHU. Maxkpo-, MUKPO- 151
YIABTPAMUKPOIJIEMEHTHL. Bofa m €€ posib Kak pacTBOPHUTEISI, PEArcHTa,



y4acTUE€ B CTPYKTYPUPOBAHUU KIIETKH, TEIJIOPETYJSIIuU. MUuHepaibHbIC
BEIIIECTBA KJIETKH, UX OMosiornyeckas posib. Pojab KaTHOHOB M aHHMOHOB B
KJIETKE.

Opranunyeckue BELIECTBA KJIETKU. DHOJIOTrHYECKUE IMOIUMEPHI.
benkn. AMHHOKHCIOTHBIM cocTtaB OenkoB. CTpPYKTyphl OeIKOBOM
MousiekyJbl. [lepBuunas cTpykTypa Oenka, menTuaHas CBs3b. BTopuyHas,
TPETUYHAs, YeTBEpTUYHAsI CTPYKTYpHhl. JleHarypamus. CBoricTBa OEIKOB.
Knaccuduxanus 6enkoB. buonornueckue hyHkiuu 6eiakoB. [lpuonui.

YrneBoasl. MoHOcaxapunpl, JIUCAaxXapuibl, OJIMTOCAXapuibl U
nosmcaxapuapl. OOMHiA MIaH CTPOeHUS U (U3UKO-XUMHYECKUE CBOMCTBA
yrieBo10B. buonorundeckue GyHKIIUN yTIAEBOIOB.

Jlurunpl. T'unpodunsHo-TuApodoOHBIEe cBoMcTBa. Kinaccudukaims
munuaoB.  Tpurnunepunsl,  gochomunuipl, BOCKH,  CTEPOUJBL.
buonornueckue Gynkuuu nunuaoB. OOmuMe CBONCTBA OMOJOTHYECKHUX
MeMOpaH —  TEKy4ecTh, CIIOCOOHOCTh K  CaMO3aMbBIKaHHIO,
MOJIyITPOHHUIIAEMOCTb.

Hyxnennoseie kucnotel. JJHK u PHK. CrpoeHune HyKIEMHOBBIX
kucioT. Hykneornnasl. IlpuHnmn  kommiemeHTapHOocTH. [IpaBuiio
Yapradda. Crpykrypa JJHK — nBoiinas cnupans. MecToHaxoXaeHUE U
ounonornueckue pyukruu JJHK. Bunst PHK. @yaknun PHK B kietke.

Crpoenue monekynsl AT®. Makpospruueckue CBsi3H B MOJIEKYJIE
AT®. buonornueckue ¢pynkuun ATD. BoccTaHOBICHHBIE TTEPEHOCUUKH,
ux GYHKIUK B KJIETKe. /J[pyeue wykieozuompugpocgpamor (HTD).
CexBenupoBanue JIHK. Memoowt cenomuku, mpaHcKpunmomuxu,
NPOMEOMUKU.

CtpykTypHast Ouosiorusi: OHOXMMHUYECKME U OuOopU3NUYECKHE
UCCJIEIOBAHUSI COCTaBa M IMPOCTPAHCTBEHHOW CTPYKTYPhl OHMOMOJIEKYII.
Mooenuposanue cmpykmypol u QyHKyuti 6UOMONEKY U UX KOMNIEKCO8.
Komnviomepnuoiii ousavin u opeanuyeckutl cunme3 OUOMONEKYT U UX
HeNnpupoOHbIX AHATIO208.

JdeMoHCcTpanuu

IToptpetst: JI. Ilomunr, Ix. Yorcon, ®. Kpuk, M. Yunkuuc, P.
OpankiuH, ©. Canrep, C. Ilpy3unep.

Jnarpammel: «PacnpeneneHne XuMUYECKUX 3JIEMEHTOB B HEKUBOU
npupojie», «PacrpeneneHne XuMHIECKUX 3JIEMEHTOB B dKUBOU MPUPOIEY.

Tabmuupr u cxemsl: «llepuoguueckas TabauIa XUMHYECKUX
aneMeHToB», «(CTpoeHue MOJIEKylbl BOIb», «BemectBa B cocrtase
opraHu3MoBy, «CTpoeHue MOJeKynbl Oenkay, «CTPYKTYphl OCITKOBOM



MOJIEKYJIbD, «CTpOCHHE MOJIEKYJl YIJI€BOAOB», «CTpOEHHE MOJIEKYJ
munuaoBy, «HykinenHoBble KUCIOTHD, «CTpoeHne MoseKkyibl ATO».

O6opynoBanue: XUMHUYECKasi MOCyAa U 000pYyI0BaHHUE.

Jlabopatopuasi pabdora «OOHapyxkeHHUEe OEITKOB C IOMOIIBIO
Ka4EeCTBEHHBIX PEAKLIAID.

JlaGopaTtopuass padora «VccienoBaHue HYKIEUHOBBIX KHCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOB.

Tema 5. CTpoenne u QyHKIUM KICTKH

Tunel  KJIETOK:  dyKapuOTHYeCKas W MPOKAPUOTHUYECKas.
CtpykTypHO-GYHKIIMOHATBHBIE 00pa30BaHUS KICTKH.

CrpoeHue npokapruoTUuecKkoi kieTku. Kinerounas creHka OakTepuil
u apxeil. OCOOEHHOCTH CTPOEHUSI TEeTEpPOTPOPHOM U aBTOTPOPHOI
IPOKAPUOTUYECKUX KIETOK. MeCTO U poiib MPOKApUOT B OMOLIEHO3aX.

Ctpoenne u (GYyHKIMOHHPOBAHUE HYKAPUOTUYECKOW  KIIETKHU.
[Tna3zmaTuueckas MeMmOpaHa (m1azmanemMma). Crpykrypa
MJ1a3MaTUYECKOU MEMOpaHBI. Tpancnopt BEILECTB yepes
IIa3MaTHYECKyl0 MeMOpaHy: mnaccuBHBIM (nuddysus, obnaerdéHHas
muddy3ust), akTUBHBIHN (IEPBUYHBIA U BTOPUYHBIA aKTUBHBIN TPAHCIIOPT).
[Tonmynponuiiaemoctb MeMmOpanbl. PaGora HaTpuii-kaJneBOro Hacoca.
OHJOLKTO3: MUHOLMTO3, (arouuTo3. Dk3ouuTo3. Kierouynas creHka.
CtpykTypa n GYHKIMH KJICTOYHOW CTEHKH PACTCHHM, TPHOOB.

[uronnasma. Iluto3onb. Ilutockener. JIBMKEHHE IUTOILIA3MBEL.
Opranouasl  kietkd.  OnHoOMeMOpaHHBIE ~ OPraHOUAbl  KIIETKH:
suporuiazmarudeckas cetb (DIIC), anmapat ['onbmaku, JTU30COMBI, HX
ctpoeHne W (QyHKOUH. B3anMOCBiI3b OAHOMEMOpPAHHBIX OPraHOUIOB
kieTku. CTpoeHHEe TPaHyJIIPHOTO peTUKyiIyma. Mexanuzm Hanpagnenus
oenxoe 6 OIIC. Cunte3 pacTBOpuMbIX OenkoB. CHHTE3 KIIETOUHBIX
MeMOpaH. ['maakuii (arpaHyspHBIA) SHAOIIA3MATHUYCCKUN PETHKYIIYM.
CekperopHast ¢yHkius amnmapara [onbmxu. Moouguxayus 6Genkos &
annapame [onvoocu. Copmuposka 6enkog 6 annapame I onb0xcu.
TpancnopT BemiecTB B KJIeTKe. Bakyoln pacTUTENbHBIX KIIETOK.
Knerounsrii cok. Typrop.

[TonyaBTOHOMHBIE OpPraHOUILI KJIETKH: MUTOXOHJPUH, IJIACTHUJIBI.
Ilpoucxooicoenue mumoxounoputi u naacmuo. Cumobuocenes (K.C.
Mepeoickosckuii, JI. Mapaynuc). CtpoeHre U QyHKIIUU MUTOXOHAPUN U
wiactua.  [lepBuyHble,  BTOPUYHBIE W CJOXHBIE  TUIACTU[BI
(OTOCUHTE3UPYIOIIUX ~ J3YKApUOT.  XJIOPOIUIACThl,  XPOMOIUIACTHI,
JIEMKOIUIACTBI BBICIIUX PACTEHUU.



HememOpannsie opranouasl kinetku CrpoeHune #  (yHKIUHU
HEMEMOpPaHHBIX OPTraHOWAOB KIETKU. Pubocomsl. Ilpomescymounvie
Qunamenmol. MuKkpoQUIaMEHTBI. AKMUHOBbIE — MUKPODUIAMEHMBL.
MpbleyHble KIETKA. AKMUHO8blEe KOMHOHEHMbl HeMbIUEUHbIX KAEeMOK.
Mukpotpy6ouku. Knetounslii nuentp. CTpoeHre U JBUKEHUE KTYTUKOB
U pecHHYEK. MukpoTpyooukn nuroruiasmel. Llentpuons. benku,
accoyuupo8antvle ¢ MUKpOQUIAMEHMAMU U  MUKPOMPYOOUKAMU.
MomopHnuvie 6enku.

SAnpo. OOonouka sigpa, XpOMAaTWH, KapuoIUia3Mma, SAPBIINIKH, HX
cTpoeHHe 1 QyHKIMH. SaepHbiii OenkoBbIil MaTpukc. [IpocTpancTBeHHOE
pacmojoXKeHue XpoMocoM B HHTephasHOM siape. JyxpomamuHn u
eemepoxpomamun. benku XpomMaTuHAa — TUCTOHBL. /{uHamuka s0epHou
obonouku 6 mumose. AoepHulii mparcnopm.

Kinerounsie BkitoueHuss. CpaBHUTENbHAS XapaKTEPHUCTHKA KIIETOK
AYKapuOT (PacTUTEIHHOM, JKUBOTHOM, TPUOHOM).

JlemoHcTpauumn

IToptpetsl: K.C. MepexkoBckuid, JI. Maprymuc.

Tabmuubr u  cxembl: «CTpoeHUE DYKAPUOTHYECKON KIIETKH,
«CtpoeHue >KUBOTHOM KIETKN», «CTpOEHUE PACTUTENBHON KIETKHY,
«CTpoeHHe MUTOXOHApUMN», «Anpo», «CTpoeHue NpOKAPUOTHUECKOMN
KIIETKI.

O6opynoBanue: CBETOBOM  MHMKPOCKOIl,  MHUKpOIIpENnapaThl
PACTUTENbHBIX, JKMBOTHBIX KJIETOK, MHKpOIpenapaThl OaKkTepuaibHBIX
KJIETOK.

JladoparopHasi padora «/3yueHue CTpOEHHUs KIETOK Pa3IMYHBIX
OpPraHU3MOB).

IIpakTuyeckass padora «/3ydueHue CBOWCTB  KJIETOYHOU
MEMOpaHbD».

JlaGopaTtopnass  pabora  «UcciemoBanwe — miazMonu3a U
JEIJIa3MOJIN3a B PACTUTEIIbHBIX KIIETKAX».

IIpakTnueckas padora «l3yueHne ABWIKEHHS UUTOIUIA3Mbl B
PACTUTEIIBHBIX KIIETKAX».

Tema 6. O0MeH BellecTB M NPeBPalllcHUE JHEPTUM B KJIeTKe

AcCUMWIISIIIMSL. ¥ AUCCUMWJISIIIUSL — JIBE€ CTOPOHBI METaboJIM3Ma.
Tunel oOMeHa BemiecTB: aBTOTPOHBIN W rerepoTpodHbIi. YyacTue
KUcIoposa B OOMEHHBIX IIpolleccax. DHEPreTHYeckoe oOecredeHue
kieTku: npespanienue AT® B oOMeHHBIX mporieccax. depMeHTaTUBHBIN
XapakTep peakUHil KIeTOYHOro Metadbonuzma. GepMEHTHI, UX CTPOEHUE,



cBoiicTBa U MexaHu3M aerictBusa. Kopepmentsl. OTnuuns ¢pepMeHTOB OT
HEOPraHMYECKUX  KaTalu3aTtopoB. benku-aktuBaTtopel U O€NKH-
UHTHOUTOPBL. 3aBUCUMOCTh CKOPOCTH (DEPMEHTATUBHBIX PEAKIHM OT
paznuYHBIX (AKTOPOB.

IlepBUuHBINM CUHTE3 OPraHUYECKUX BELIECTB B KieTke. DoTocuHTes.
AHOKCUuceHHbIli U OKCU2eHHbl  omocunme3 Yy  Oakmepuii.
Csemocobuparowue nuemeHmsl U NUSMEHMbl PEaKyuoOHHO20 YeHMpQ.
Ponw xjoporutactoB B mporecce gorocuHTe3a. CBeToBass M TEeMHOBas
dazel.  DPomoovixanue, Cs, Csy u CAM-munvr pomocunmesa.
[IponyktuBHOCTh (hOoTOCHHTE3a. BrmsHue pa3nuuHbiX (akTopoB Ha
CKOpPOCTh (poTOCHHTE3a. 3HAUECHUE (POTOCHHTE3A.

XeMOCHUHTE3. PaznooOpasue OpraHU3MOB-XEMOCHUHTETHKOB:
HUTpUUIUpYOIMe  OakTepuu,  IKEIe300aKTepuH, CepoOaKTepuu,
BOJOPOJIHbIE OaKTEpUH. 3HAYECHUE XEMOCHUHTE3A.

AHaspobHbIe opranu3mbl. Busl 6poskenus. [IpogykTer OposkeHus u
UX HCIOJb30BAaHUE YEJIOBEKOM. AHA’pOOHBIE MHUKPOOPTaHU3MBI Kak
00BEKTHI OMOTEXHOJOTUH U BO30OYAUTENHN OOJIE3HEH.

AdpoOHBIE  OpraHu3Mbl. JTambl  JHEPTETUYECKOro  OOMEHa.
[ToaroroBuTenbHbIA 3Tan. ['MUKOIU3 — OECKUCIOPOAHOE pAaCIICITICHUE
TJTFOKO3BIL.

buonoruueckoe okuciaeHHME, WM KIETOYHOE JAbIXxaHue. Poib
MUTOXOHAPUN B Tpolieccax OUOIOrHYecKOro okucienus. [{uknnueckue
peakuuu. OkucauTeNbHOE (OCPOpUTUPOBAHUE. DHEpeusi MeMOPAHHO20
epaouenma npomonos. Cummez AT®D: paboma npomonnoi ATD-
cunmaswl. llpeumyiecTBa a’poOHOro MyTH OOMEHa BELIECTB IMEpen
aHa’pOOHBIM. DD (HEKTUBHOCTH IHEPTreTUYECKOTO OOMEHA.

JdeMoHCcTpanuu

[Moptpetst: dx. [Tpuctiu, K. A. Tumupsizes, C. H. Bunorpanackui,
B. A. DHrensrapar, I1. Mutuemn, I'. A. 3aBap3uH.

Tabmuubr u cxembl: «DoTOCUHTE3», «DHEPreTUYECKU OOMEH»,
«buocunres 6enkay, «CtpoeHue pepmMeHTa», «XEeMOCHUHTE3Y.

O6opynoBaHue: CBETOBOM  MHUKPOCKON, OOOpyJOBaHUE IS
MIPUTOTOBJICHUS TIOCTOSIHHBIX U BPEMEHHBIX MUKPOTIPEIIapaTOB.

JlaGopaTtopnas padora «l/3yueHHne KaTalUTUYECKOW AKTUBHOCTH
(dbepMeHTOB (Ha MpuMepe aMuiIa3bl UK KaTaiasbl)y.

JlabopaTtopHast pabora «3yueHue (bepMeHTaTUBHOTO
pacuierieHuss TEepOoKCHAa BOJOPOJA B PACTUTEIBHBIX M KUBOTHBIX
KJIETKaxX).



JladopaTopuasi padora «CpaBHeHue mporieccoB (OTOCHHTE3a U
XEMOCHHTE3a».

Jlabopatopuasi pa6ora «CpaBHEHHE TWPOILIECCOB OpOXKEHUS U
IBIXAHUS.

Tema 7. HaciaeacrBeHHass MH(pOpManus M peaju3anus eé B
KJIETKe

Peakuuu maTpuuHOro cuHrtesa. [IpuHOMIT KOMILUIEMEHTApHOCTH B
peakuusAxX MATPUYHOrO  CUHTe3a. Peanmszanus  HacIeICTBEHHOM
uHpopmanuu. ['eHeTHyeckuit Koja, €ro cBoicTBa. TpaHCKpuUMIus —
MAaTpPUYHBIN CUHTE3 PHK. [IpyrHIMIBL TPAHCKPHUIILUHN:
KOMILJIEMEHTAPHOCTb, aHTUIAPAIIIEIBHOCTb, ACUMMETPUYHOCTb.
Cospesanue  mampuunvix PHK 6  sykapuomuueckou  kiemke.
Hexooupyrowue PHK.

Tpancnsaiua u e€ »dtanbl. Yyactue TpaHcnoptHeix PHK B
OuocunTe3e Oenka. YciuoBusi OuocuHTe3a Oenka. KonaumpoBanue
aMUHOKHCIIOT. Posb pubocom B GuocunTe3e Oernka.

Cogpemennvie npeocmasienus o cmpoenuu eeHos. OpraHuzanus
F€HOMa y IMPOKAPUOT M DYKApUOT. Perynsuus akTUBHOCTH TE€HOB Y
npokapuoT. ['unore3a onepona (®. XKakob, XK. Mano). MonrexyrapHvie
Mexanusmvl IKcnpeccuu 2eHog vy aykapuom. Ponv xpomamuna 6
peaynayuu pabomsi 2enos. Perynanns oOMEHHBIX HPOIECCOB B KIETKE.
Kierounslii romeocras.

Bupycel — HekieTouHble (OpPMBI KU3HU U OOJIMTaTHBIE Mapa3HThI.
CtpoeHure IpOCTHIX U CI0KHBIX BUPYCOB, PETPOBUPYCOB, OaKTeprodaros.
Kuznennwrii yukn J{HK-cooepacawux eupycos, PHK-cooepacawjux
supycos, baxmepuogazos. Obpamuas mMpaHCKpunyus, peeepmasa,
unmezpasa.

BupycHbie 3aboieBaHus ueiaoBeka, KMBOTHBIX, pactenuid. CIIN/,
COVID-19, conuanbHble 1 MEAULIUHCKHUE MPOOJIEMBI.

buounpopmamura: ummeepayus u avanuz OOILUUUX MACCUBOS
(«bigdata») cmpyxkmypuwix 6uonocuueckux oanHwvlx. Hanomexuonoeuu 6
ouonoeuu u meouyure. llpoepammupyemvie pynxyuu deaxos. Cnocodwl
00CMasKU 1eKapcms.

JlemoHcTpauuun

IToptpetsi: H. K. Konbuos, . Y. IBaHOBCKUI.

Tabmunel 1 cxembl: «buocunre3 Oenka», «l'eHeTHUECKHH KOOy,
«Bupyce», «bakrepuodarmny.

IIpakTuyeckas padora «Co3zganue MOJEIN BUPYCay.



Tema 8. 7ZKu3HeHHbIN HUKJ KJICTKHU

Krerounplii UK, €ro mepuosl u peryisaius. Martepdaza u MuTo3s.
OcobenHocTr TpolieccoB, mporekatroumx B uHTEepdaze. Iloaroroska
KJIeTku K  geneHuto. [lpecuHTeTrmyeckuit  (MOCTMUTOTHUYECKHU),
CUHTETUYECKUA M TOCTCUHTETUYECKUNA (IPEMUTOTUYECKHI) MEPUOJIbI

uHTep(Da3bl.
Marpuunbeii cunre3 JJHK — perumkanms. [IpuHImne! permmkanuu
JHK: KOMIIJIEMEHTAapPHOCTb, IIOJIyKOHCEPBAaTUBHBII CUHTE3,

aHTunapamienbHoctb. MexanusMm perukauuu  JIHK.  Xpomocowmsl.
Crpoenue xpomocom. Tenomepsl U TeoMepaza. XpOMOCOMHBIM HaOOp
KJIETKH — KapuoTUN. JIUIIOMAHBIA M TaryIONAHBIA HAOOPBI XPOMOCOM.
["'omosoruunbie XpoMOCcOMBI. [10710BbIE XPOMOCOMBI.

Jlenenue kieTku — MuTo3. CTagud MUTO3a U MPOUCXOASAIINE B HUX
npoueccel. Tunel muto3a. Kapuoknne3 u murtokuHe3. buonormueckoe
3HAYEHUE MUTO3A.

Perynmamusa wmutotmyeckoro nukna kietku. lIporpammupyemas
KJIETOYHAsI TUOENb — allONTO3.

Knerounoe 41po, XpoOMOCOMBI, (PYHKIMOHAJIbHAs T'€HOMHMKA.
Mexanusmol nponughepayuu, oupgepenyuposxu, cmapenus u ubenu

knemok. «Llugposas knemka» — OuounHgopmamuyeckue mooenu
DYHKYUOHUPOBAHUS KIIeMKU.
JdeMoHCcTpanuu

Tabmuubr u cxeMbl: <«KU3HEHHBIM LMK KIETKW», «MuUTO3»,
«Ctpoenue xpomocom», «Permmukarus [JHK».

OO6opynoBaH#e: CBETOBOM MHKPOCKOII, MUKpOIpenaparsl: «MuTo3
B KJIETKAaX KOPEIIKA JIYKa.

Jlaboparopuasi paGora «/I3ydyeHne XpoMOcOM Ha TOTOBBIX
MHUKpoMpenaparax.

JlaGopaTopuas padora «HabOnonenue MuTo3a B KJIE€TKaX KOHUHUKA
KOpeIlKa Jiyka (Ha TOTOBBIX MUKpPOIIpEnaparax).

Tema 9. CTpoenne u QyHKIUM OPraHU3MOB

buonornueckoe paszHooOpaszue opranu3MoB. OJIHOKJIETOYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOUHbIE OPTaHU3MBI.

OcCoOEHHOCTH CTPOCHHUS U KUZHEACSATEIbHOCTU OJIHOKJIETOUYHBIX
opraHu3MoB. bakTepun, apxeu, OJIHOKJIECTOUHbIE TPUObI, OJTHOKIECTOUHBIE
BOJOPOCIIH, ApyTHe NPOoTUCTh. KOOHUaIbHbIE OPraHU3MBI.

B3anMocBs3b 4acTeil MHOTOKJIETOUYHOTO Opranu3ma. TkaHu, OpraHsbl
Y CUCTEMBI OpraHoB. OpranusM Kak eauHoe nenoe. ['omeocras.



Tkanu pacteHuil. TUIBI pacTUTENBHBIX TKAHEW: 0Opa3oBaTelIbHAs,
MOKPOBHAsA, TMPOBOJMAIIAs, OCHOBHas, MexaHuueckas. OCOOEHHOCTH
CTpoeHHUs, QYHKIHI U PAaCIOJIOKEHUS TKaHEW B OpraHax pacTeHUH.

TkaHM JKMBOTHBIX U 4YEJOBEKA. THWIBI KUBOTHBIX TKAHEW:
SMUTENUaNbHAsL, COCAMHUTEIbHAS, MbleuHasi, HepBHas. OCOOEHHOCTH
CTpoeHMsI, PYHKIMIA U PACHOJIOKEHUS TKaHEH B OopraHax *XUBOTHBIX U
YEJI0BEKA.

Opranbl. BereratuBHble W T'€HEPATUBHBIE OpPraHbl PACTEHHIA.
Opransl 1 CUCTEMBI OPraHOB XKUBOTHBIX U 4eJIOBeKa. DYHKIIMU OPraHOB
Y CHCTEM OpPTraHOB.

Omnopa Tena  opranusmoB. Kapkac  pacrenmii.  CkeneTsl
ONHOKJIETOYHBIX M MHOIOKJETOYHBIX JKMBOTHBIX. HapyxHblli U
BHYTpEHHUI ckeneT. CTpOEHUE U TUTIBI COEUHEHUS KOCTEN.

JIBM>KEHUE OPraHu3MOB. J[BUKEHHE OJHOKJIETOYHBIX OPraHU3MOB:
amME0OMIHOE, KI'YTHKOBOE, pecHWYHOe. J[BIM)KEHHE MHOTOKIICTOYHBIX
PACTEHMI: TPONU3MBI U HACTUU. [[BMKEHNE MHOTOKJIETOYHBIX KUBOTHBIX
U 4YesioBeKa: MbliledHast cucteMa. Peduexc. CkeneTHble MBIIIIBI U UX

paborTa.
[Tutanme opranm3moB. [lorjomieHue BOABI, YTIAEKUCIOrO Ta3a u
MUHEpPAIbHBIX  BEMIECTB  pacTeHussMH.  [IluTaHWe  KUBOTHBIX.

BHyTpumnonoctHoe u BHYTPHUKIETOYHOE nuiieBapeHue. lluranue
NO3BOHOYHBIX  JKUBOTHBIX. OTHEnpl MNHUILIEBAPUTEIBHOTO  TPaKTa.
[TnmeBapuTenbHble xkene3bl. [IuneBaprurenpbHas cucteMa 4yeaoBeKa.

Jlpixanne opranu3moB. [[pixaHue pacteHuil. JlpIxaHue >KUBOTHBIX.
Huddys3us ra3oB uepe3 MOBEPXHOCTh KiIeTKH. KokHOE bhIXaHUeE.
JlpixaTenbHasi moBepXHOCTh. JKabepHoe u N€rouHoe AbixaHue. JlpixaHue
MO3BOHOYHBIX J>KMUBOTHBIX M YEJIIOBEKA. ODBOJIOLHMOHHOE YCJIOKHEHUE
CTPOEHHUS JIETKUX ITO3BOHOYHBIX JKMBOTHBIX. JlpIXaTenpHas cucrema
yenoBeka. MexaHn3M BEHTWISIIUH JIETKUX y NTHLl U MJIECKONUTAOLINX.
Perynsuus npixanus. [{pixarenbHbie 00BEMBI.

TpaHncmopT BelIECTB y OpPraHU3MOB. TpPaHCIOPTHBIE CHCTEMBI
pacrenuil. Tpancnopt BeniecTB y )KUBOTHBIX. KpoBeHOCHas cuctema u eé
opranbsl. KpoBeHOCHasi cucTeéMa IMO3BOHOYHBIX >KMBOTHBIX M YEJIOBEKA.
Ceparie, KpOBEHOCHBIE COCYIbl W KpoBb. Kpyrm kpoBooOparieHwus.
OBOJIIOLIMOHHBIE ~ YCIOKHEHUSI CTPOCHHUSI KPOBEHOCHOM  CHUCTEMBI
MO3BOHOYHBIX KUBOTHBIX. PaboTa cep/uia u e€ perysius.

Brigenenue y opranusmoB. Beinenenue y pactenuil. Beiaenenue y
KUBOTHbIX.  CokparutenbHble  Bakyoid. OpraHbl  BbIJEICHUA.



OunpTpanus, CeKperus 1 00paTHOE BCACHIBAHUE KaK MEXaHU3MBbI paOOTHI
opraHoB BblieneHus. CBsA3b TMOJOCTH Tela C KPOBEHOCHOM H
BBIJICIIUTEIBHON CUCTEMaMU. BblaeneHne y mo3BOHOYHBIX JKMBOTHBIX U
yenoBeka. [louku. Crpoenue u  (yHKIMOHHpPOBaHUE He(poOHa.
OObpazoBaHue MOYH Yy YETIOBEKA.

3ammra y OpraHu3MoB. 3alllUTa Y OJHOKJIETOYHBIX OPraHu3MOB.
Cropsl OakTepuii ¥ IHUCTHI MPOCTEHINHMX. 3alUTa Y MHOTOKJICTOYHBIX
pactennii. Kyrtukyna. CpencrBa MACCMBHOW M XMMHYECKOW 3alUTHI.
DdutoHIUILL.

3anmmTa 'y MHOTOKIJIETOYHBIX JKUBOTHBIX. [IOKpOBBI U  uX
MPOM3BOJHBIC. 3aluTa OpraHu3Ma oT Oosnesneid. MMMmyHHas cuctema
yenoBeka. KieTouyHbli M rymMopaidbHbld MMMYHHUTET. BpOXaE€HHBIN U
NpUOOPETEHHBIM  CcrieUPUISCKUT HUMMYHHUTET. Teopus KIOHaJIbHO-
cenektuBHoro ummynurera (I1. Dpnux, ®. M. bepner, C. Tonerasa).
BocnanurenbHbie 0TBETBI OPraHu3MOB. PoJb BpOXKIEHHOTO HIMMYHHUTETA
B Pa3BUTUU CHCTEMHBIX 3a00JIEBaHUN.

PaznpaxuMoCTh W peryssiius y OpraHu3MoB. Paznpaxumocts y
OJIHOKJIETOYHBIX OPraHu3MOB. Takcuchbl. Pa3apa)kuMoCTh U peryisuus y
pactenuil. PocToBbie BelecTBa U MX 3HAYEHUE.

HepBHas cucrema u pediaekTopHas peryasnus y KHUBOTHBIX.
HepBHas cucrema u €€ oTaebpl. DBONIOIUOHHOE YCIOKHEHUE CTPOCHUS
HEPBHOW CUCTEMBI Y )KUBOTHBIX. OTIEIIbI TOJJOBHOTO MO3Ta MO3BOHOYHBIX
KUBOTHBIX. Pedniekc u peduiektopHas ayra. be3ycinoBHbIE U yCIIOBHbBIE
pedaeKchl.

['ymopanpHass perynsiuusi ¥ SHAOKPUHHAST CUCTEMA >KUBOTHBIX U
yenoBeka. JKene3pl dHIOKPUHHOM CHCTEMBI M MX TOPMOHBIL. JleiicTBHE
FOPMOHOB. B3auMOCBs3b HEPBHOM U Y3HAOKPUHHOM CUCTEM. | MnoTanaMo-
runodusapHasi CUCTEMA.

JlemoHcTpauumn
[Toprper: U. I1. I1aBnos.
Tabnuibt U CXEMBI: «OIHOKIETOUYHBIE BOJIOPOCIINY,

«MHOroKIeTOoYHbIE BOJOpOCHn», «bakrepun», «IIpocreimme», «Oprassl
LBETKOBBIX PACTEHHID», «CUCTEMBI OPraHOB MO3BOHOYHBIX JKHUBOTHBIX),
«BHyTpeHHee cTpoeHue HaceKOMbIX», «TkaHu pacrenuit», «KopHeBble
cucreMmb», «Ctpoenue crebms», «CTpoeHHe JHMCTOBOM IUIACTUHKNY,
«Tkanu KUBOTHBIX», «CKeneT yenoBeka», «lIumeBapurenbHas cuctema,
«Kposenocnas cucrema», «JlpixarenpHas cucreMay, «HepBHas cucremay,
«Koxa», «MpslmieyHass  cucteMay, «BblgenuTenbHas  CHUCTEMay,



«JOHIOKpUHHAs cucrema», «CrpoeHue MbIIIbY, « AMMYHHUTET»,
«Kumeunomnonoctueie», «Cxema NUTaHUS pacTeHuin», «KpoBeHOCHBIE
CUCTEMBbI TO3BOHOYHBIX KUBOTHBIX», «CTpoeHue ruape», «CtpoeHue
naHapun», «BHyTpeHHee CTpoeHHne [0XKAEBOro 4epBs», «HepBHas
cucrema poio», «HepBHas cucrema marymkuy», «HepBHas cucrema
npecMblkaromuxcsa», «HepBHast cucrema nruily, «HepBHas cucrema
MJIEKOTTUTaromux», «HepBHas cuctema yenoBeka», «Pedaexcy.

O6opynoBanue: CBETOBOM  MHMKPOCKOIl, = MHUKpOIpENnapaThl
OJHOKJIETOYHBIX OpPraHW3MOB, MUKPOIIPENAPAThl TKAHEH, PAKOBHUHBI
MOJUTFOCKOB, KOJUICKIIMM HACEKOMBIX, UIJIOKOXKUX, JKUBBIE 3K3EMIUISPHI
KOMHATHBIX pacTeHUl, repOapuu pacTeHU pa3HbIX OTACJIOB, BIAXKHBIC
npenaparbl  JKMBOTHBIX,  CKEJIETBl  IO3BOHOYHBIX,  KOJUICKIUU
0ECMO3BOHOYHBIX JKUBOTHBIX, CKEJET YeJOBeKa, 00O0pYyIOBaHUE IS
NEMOHCTpPAllMd IOYBEHHOTO W  BO3IYIIHOTO MUTAaHUA PACTEHUI,
paciieruieHuss Kpaxmaina ¢ OelIKOB TMOj JIeHCTBHEM (PEPMEHTOB,
o0opynoBaHue JUIsi AEMOHCTpAIMU OIBITOB MO MU3MEPEHUIO >KU3HEHHOU
€MKOCTH JIETKUX, MEXaHuU3Ma JAbIXaTelbHbIX JABWKECHHM, MOJEIN
TOJIOBHOT'O MO3Ta Pa3jINYHbIX KUBOTHBIX.

JlabGopaTopHas padora «/3ydeHre TKaHEH pacCTCHUI».

JlaGopaTopHas padora «/3yueHne TKaHEeH )KUBOTHBIXY.

JlaGopaTtopnass paGora «lI3yueHue OpraHoB IIBETKOBOTO
pacTEHUS.

Tema 10. PazmHoKeHne ¥ pa3BUTHE OPraHU3MOB

@opMbl  pa3MHOKEHMSI ~ OpPraHuM3MoOB:  Oecrnojioe  (BKJItOUYas
BEre€TaTUBHOE) U N0JIOBOE. BH bl O€COn0oro pa3MHOKEHUS: TIOYKOBAHUE,
CHOPYJISIIUS, parMeHTalusl, KIIOHUPOBAHHE.

ITomoBoe paszmHoxkeHue. IlonoBble KIETKH, WM ramersl. Menos.
Cragun wmeio3a. IloBegenue xpomocoM B Meio3e. Kpoccunrosep.
buonornueckuii cMmbiCi MeK03a W MOJOBOro mpouecca. Meno3 u ero
MECTO B KU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzapoapieBoe pa3Burue. ['ameTorenes y uBOTHbIX. [Tom0BBIE
xene3pl. OO0pa3oBaHuE U Pa3BUTHE MOJIOBBIX KieToK. CriepmaToreHes u
ooreHe3. CTpoeHue MOJIOBBIX KJIETOK.

OmnonoTBopeHre W ASMOpPUOHAIIBHOE  PAa3BUTHE  KUBOTHBIX.
CrniocoObl OITOA0TBOPEHUS: HAPYKHOE, BHYTpeHHee. [lapTeHorenes.

NHnuBuayanbHOe pa3BUTHE OpraHU3MOB (oHTOTEHE).
OMOpHOJIOTHS — HayKa O pa3BUTUU OpPraHU3MOB. Mopgoeenez — 00Ha u3
2nasHulx npoonem smbpuonocuu. Komyenyus mopgoeenose u moodenu



mopgpoeenesza. Ctaguu SMOpHOTEHE3a )KUBOTHBIX (HA MPUMEPE JISTYIIIKH ).
JpoOneHnue. Tunbl TpOoOICHMUSI. Jlemepmunuposanmoe u
HedepMuHupoganHoe  Opobnenue.  bnacmyna,  muner  Onacmyn.
OcobOeHHOCTH JPOOJICHUS MIIEKONMUTAIONUX. 3apOAbIIIEBbIE JUCTKU
(racTpynsiuus). 3akiazka OpraHOB U TKaHEW W3 3apOJIBIIIEBBIX JIMCTKOB.
B3aumuoe BIIMSIHUE yacreun Pa3BUBAOLIETOCS 3apojpliia
(aMOpuroHabHasE MHAYKLMS). 3aKIaKa [JaHa CTPOEHUS KUBOTHOTO Kak
pe3yibTaT HUEpapXUUYECKUX B3aUMOJACHCTBUN TreHOB. BiusHue Ha
AMOPHUOHATILHOE PA3BUTHUE PATUUHBIX (PAKTOPOB OKPYKAIOIICH Cpe/Ibl.

Poct u pa3ButHe XuUBOTHBIX. [loCTAMOpPHMOHANBHBIN TMEPHOI.
[Ipssmoe u HempsiMoe pasButue. PasButne ¢ wmetamoppo3oMm y
0ECrO3BOHOYHBIX U MO3BOHOYHBIX KUBOTHBIX. bruonornueckoe 3Ha4eHHUE
PSIMOTO M HEMPSIMOTO Pa3BUTHSI, KX PACIIPOCTPaHEHUE B MpUpojie. TUIsbl
pocTa >KMBOTHBIX. DaKTOpPHI PEryJslUU pOCTa KUBOTHBIX M YEJIOBEKA.
Craguyu MmOCTAIMOPHOHAJIBHOTO PA3BUTHS Yy JKUBOTHBIX M YEJIOBEKA.
[lepuoas! oHTOTeHE3a YenoBeka. CTapeHne U CMEPTh KaKk OMOJIOTHYECKHE
IPOLIECCHI.

Pasmuoxxenne u pasButhe pactenuil. ['amerodutr u cropodwur.
Meiio3 B KM3HEHHOM LIMKJIe pacTeHuil. OOpa3oBaHue CIOp B MpOIEcce
Mero3a. ['amerorene3 y pacteHuid. OIUIOJOTBOPEHUE M pPa3BUTHE
PACTUTENbHBIX OPraHU3MOB. J[BOMHOE OIUIOAOTBOPEHUE Y LBETKOBBIX
pactenuii. OOpa3oBaHUe U PA3BUTHE CEMEHHU.

MexaHu3MBbl pETyJISIMI OHTOT€HE3a Y PACTEHUHN U )KUBOTHBIX.

JlemoHcTpauumn

[Toprpetsr: C. I'. Hapammn, X. HInemas.

Tabmuupr u cxembl: «BereraTuBHOE pa3MHOXKEHUE», «THIBI

Oecroysioro  pPa3MHOKCHHS, «Pa3MHOXXEHHE  XJIaMHJIOMOHAJIbD»,
«Pa3MHOXeHue  3BrieHbD», «Pa3smHOXkeHne ruape», «Meuosy,
«XpomocoMbl»,  «l'amerorenesy, «CTpoeHne  SHUEKIETKH U

criepmaTo3onsiany, «OCHOBHBIE CTaauM OHTOTreHe3a», «lIpsimoe wu
HETpsIMOE pa3BuTHE», «Pa3zBUTHE MalicKOTO XXyKa», «Pa3zButue capanum»,
«Pa3BuTHE JATYHMIKW», «J[BOMHOE OIJIOJOTBOPEHHE Y LBETKOBBIX
pacrenuity, «CTpoeHrue ceMsiH OJIHOJI0JIbHBIX U JABYAOJbHBIX PACTCHUN,
«OKW3HEHHBIN LMK MOPCKOW KammycTbD, «JKU3HEHHBIM LUK MXay,
«OKW3HEHHBIN UK NAMOPOTHUKA», <« KU3HEHHBIN IUKIT COCHBDY.
O6opynoBaHue: CBETOBOM MHKPOCKOTI, MUKpPOIpENapaThl
SIMIEKJIETOK U CIIEPMATO30M1I0B, MOJIENb «L MK pa3BUTHUS JIATYIIKW.



JlaGopaTopnas padora «/3ydyeHue CTpoeHUS MOJOBBIX KJIETOK Ha
FOTOBBIX MUKPOIPENapaTaxy.

IIpakTuyeckass padora «BbIsiBICHHE TPU3HAKOB CXOJICTBA
3apO/IbIIIECH TO3BOHOYHBIX JKUBOTHBIX).

Jladboparopuasi paGora «CTpoeHuE OpraHoB pPa3MHOXKEHUS
BBICILIAX PACTEHUI».

Tema 11. T'eHeTMmka — Hayka O HAaCJeACTBEHHOCTH H
U3MEHYUBOCTH OPraHU3MOB

Hctopus cTaHOBIEHUS U pa3BUTHS I'€HETUKU Kak Hayku. Pabotsl I
Menpens, I'. ne ®@pusa, T. Moprana. Poiib 0T€UECTBEHHBIX YUYEHBIX B
pasButuu renetuku. Padotel H. K. Konbsuosa, H. Y. BaBuiosa, A. H.
benozepckoro, I'. JI. Kapmeuenko, [O. A. ®umunuenko, H. B.
Tumodeena-PecoBckoro.

OCHOBHBIE TCHETHYECKHE MOHITHUS M CUMBOJBL. ['OMOJOTHMYHBIC
XPOMOCOMEBI, aJuleNIbHBIE  T€HbI,  aJbTEPHATHUBHBIE  MPU3HAKH,
JOMUHAHTHBIA W PELECCUBHBIM IPU3HAK, T'OMO3UIOTA, TI'€TEPO3UTOTA,
yucTas JMHUSA, THOpHABI, TeHOTHN, (eHOTUur. OCHOBHBICE METO/IbI
TCHETUKHU: THOPHIOJOTHUECKUN, IIUTOJIOTUUECKUU, MOJCKYISPHO-
FCHETUYECKUU.

JlemoHcTpauumn

IToptpetsr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Kosnsnos, H.
N. BaBunos, A. H. benozepckuii, I'. [I. Kapneuenko, FO. A. ®unnmnyeHko,
H. B. TumodeeB-PecoBckuii.

Tabnuiel u cxembl: «MeToJIbl TeHETUKINY, «CXEeMbI CKPEIIUBAHUS.

JladopaTopuasi padora «JIpozoduna kak OOBEKT T€HETUUECKHUX
HCCIICOBAHUI.

Tema 12. 3aK0OHOMEPHOCTH HACTEACTBEHHOCTH

Mounorubpuanoe ckpemnuBanue. [lepBoiii 3akoH Menzens — 3aKoH
eAMHO00Pa3us THOPUIOB TIEPBOTO TTOKOJICHHS. [IpaBriio JOMHUHUPOBAHMUS.
Bropoii 3akoH MeHaena — 3aKOH  pacCHICIUICHUS  IPU3HAKOB.
[{utonmornyeckue OCHOBBI MOHOTHOPHIHOTO CKpeliuBaHusA. [umotesa
YHUCTOTHI TaMeET.

Ananusupyromiee  ckpemuBaHue. [IpomMexxyTouHbId — XapakTep
HACJIECIOBaHMUS. Pacmennenue MPU3HAKOB npu HETIOJTHOM
JTOMUHUPOBAHUHU.

JlurubpuaHoe ckpemuBanue. Tperwit 3akoH MeHaens — 3aKoH
HE3aBUCHMOI0 HAacJeJ0BaHUs NPU3HAKOB. [luTOonormyeckue OCHOBBI
JUTHOPUIHOTO CKPEIMBAHUSI.



CuerieHHoe HaciefoBaHue mpusHakoB. PaGotst T. Moprana.
CuemieHHOE HacleJOBaHUE TE€HOB, HAPYIICHHE CUEIUIEHUS MEXIy
reHamu. XpoMOCOMHasi TEOpUS HACJIEICTBEHHOCTH.

I'enetnka nosla. XpOMOCOMHBIM MEXaHHM3M OIPEIECICHUS IOJa.
AyYTOCOMBI U TIOJIOBBIE XPOMOCOMBI. | OMOraMeTHBIA M Ie€TEPOraMeTHBIN
non. I'enernueckas CTpyKTypa IOJOBBIX XpoMocoM. HacmenoBanwme
IIPU3HAKOB, CLIETUIEHHBIX C ITOJIOM.

I'enoTum Kak 1enocTHas cucreMa. [meloTpornus — MHOKECTBEHHOE
nerictBue re”Ha. MHOKECTBEHHBIM — ajieu3M.  B3auMmojenctsue
HeauleNnbHbIX reHoB. KommiementapHocTs. Onucras. [lonumepus.

['eHeTyeCcKM KOHTPOJb pAa3BUTHS PACTEHHUM, JKUBOTHBIX U
YelloBeKa, a TakkKe (U3MOJIOTMUYECKHUX IMPOLIECCOB, IOBEACHUSA WU
KOTHUTUBHBIX (QyHKUMHA. ['eHeTHMueckne MeXaHU3Mbl CHUMOMOIEHE3a,
MEXaHU3Mbl B3aWMOJECHCTBUSA «XO3IMH — IMapasuT» M «XO35MH —
MUKpoOHMOM». ['eHeTHdyeckue acmeKThl KOHTPOISI M HU3MEHEHHS
HACJIEJICTBEHHOW NH(OPMAaIIMK B TOKOJICHUSIX KJIETOK U OPTaHU3MOB.

JdeMoHCcTpanuu

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

Tabmuiet 1 cxeMmbl: «llepBblli ¥ BTOpOM 3aKOHBI MeHIEIN,
«Tpernit  3akoH  MeHuens», «AHaTU3HPYIOUIEE  CKPEUIMBAHUEY,
«Henonnoe nomuHupoBaHuey, «CLEIJIEHHOE HAclleJOBaHUE MPU3HAKOB
y npo3opunsl», «['eneruka nona», «Kapuotun uenoseka», «Kapuorun
apozopunb», «Kapuorun nrunpe», «MHOXKECTBEHHBIH —aJUIETU3M»,
«B3auMonencTBue reHoBY.

ObopynoBaHue: MOJEIb I JEMOHCTPAIIMH 3aKOHOB €IMHO00pa3HsI
ruOpHUI0B MEPBOrO MOKOJIEHUS U PACIICTTICHUS IPU3HAKOB, MOJEIb IS
JEMOHCTPALlMH 3aKOHA HE3aBHUCHUMOI'0 HACJIEIOBAaHUs IPU3HAKOB, MOJIEIb
JUIsl IEMOHCTPALMU CUEIJIEHHOIO0 HACJIEIOBAHMUS IPU3HAKOB, CBETOBOU
MHUKPOCKOII, MUKpoTpenapar: «J{po3odumay.

IIpakTHyeckas padora «/3yueHue pe3yapTaTOB MOHOITHOPHIHOTO
CKPEIMBAHUA Y IPO30(UIIBD».

IIpakTnyeckas padora «l3ydyeHue pe3ynbTaToB IUTHOPHIHOTO
CKPEIIUBAHUA Y IPO30(DUITBD».

Tema 13. 3aKOHOMEPHOCTH U3MEHYUBOCTH

B3aumonelicTBue reHoTuna u cpenpl npu GopMUpOBaHUM (EHOTHIIA.
N3meHYnBOCTh IpU3HAKOB. KaueCcTBEHHBIE U KOJUYECTBEHHBIE IPU3HAKHY.
Buibl ”3MEHUNBOCTHU: HEHACIEACTBEHHAS U HACJIEICTBCHHAS.



MoaudukanronHas u3MeHUYUBOCTh. Poib cpeasl B (hopMupoBaHum
MOAU(PUKAIIMOHHON  WM3MEHYMBOCTH. HopMa peakiuu  Mpu3HAKa.
Bapuanuonnsiii psa u BapuanunonHas kpusas (B. Moranncen). CoiicTBa
MOJIU(PUKALMOHHON N3MEHYUBOCTH.

I'enoTunuueckass wW3MeHYMBOCTh. (CBOMCTBa TI€HOTHUIIMYECKOMN
M3MEHYMBOCTH. BHU/Ibl TEHOTUMMMYECKON U3MEHYMBOCTU: KOMOUHATUBHAS,
MYTAaI[MOHHAsI.

KomOuHatuBHas W3MEHYMBOCTh. MeH03 M TOJIOBOM Mpolecc —
OCHOBAa KOMOWMHATUBHOM  HW3MEHYMBOCTH. Ponb  KOMOMHATHBHOM
M3MEHYMBOCTH B CO3/IaHUM TEHETUYECKOrO pPa3zHOooOpa3us B Ipejenax
OJHOTO BUJA.

MyTauMOHHAasT ~ WM3MEHYMBOCTb.  BHABl  MyTalnMili:  I'EHHBIE,
XPOMOCOMHBIE, TeHOMHbIE. CIIOHTaHHBIE U MHAYLIUPOBAHHBIE MYyTallHUH.
SAnepHble U HUATOIIA3MaTHYECKUE MyTaluu. COMAaTHYECKHUE U TOJIOBBIE
MyTauu. [[prudrHbl BOSHUKHOBEHUS MyTalluii. MyTareHsl U UX BIUSHUE
Ha OpraHu3Mbl. 3aKOHOMEPHOCTH MYTAIIMOHHOTO Mpoliecca. 3aKOH
TOMOJIOTUYECKUX PSIIOB B HacleAcTBeHHOM wu3MmeHuuBoctu (H.M.
Basunos). BHesiepHas n3MeHUMBOCTh U HACIECTBEHHOCTD.

Onuzenemura u SNUSeHOMUKA, POJib dINUSEHEMUYECKUX (haKmopos 8
HACIe008aHuUu U  USMEHYUBOCMU  (EeHOMUNUYEeCKUX HNPUSHAKOE )
OP2aAHUBMOB.

JdeMoHCcTpanuu

[Toprpetsr: I'. ne ®pus, B. Moranncen, H. 1. Bapunos.

Tabmuibr u cxemsl: «Bumasl n3MeHIHBOCTHY, «MoaupuKaMOHHAS
W3MEHYMBOCTHY, «KomOunaTnBHas W3MEHYUBOCTBY, «Merio3y,
«OmnogotrBopeHuey, «leHernyeckue 3a0o0JieBaHUS 4elOBEeKa», «Bubl
MYTaIAN.

ObopynoBaHue: XUBble W TepOapHbIe HSK3EMIUIAPhl KOMHATHBIX
pacteHuli, pucyHku (dotorpaduu) >KUBOTHBIX C PA3THMYHBIMUA BUIAMU
U3MEHYUBOCTHU.

JlabopaTopnass  padora «lccinenmoBaHue — 3aKOHOMEPHOCTEH
MOJIU(PUKAIUOHHON H3MeHUHBOCTH. [locTpoeHue BapualMoOHHOTO pssia U
BAPUALIMOHHOU KPUBOI».

IIpakTuyeckass padora «Mytamuu y apo3o¢uiasl (Ha TOTOBBIX
MUKpOIIpenaparax)».

Tema 14. I'eHeTHKa Yesi0OBeKa

Kapuotun uwenoBeka. MexnyHapoaHass mporpaMMa HCCIIEIOBaHUS
F€HOMa  4YeJoBeKa. Meroapl  M3ydyeHUs  T€HETHKH  4YEJIOBEKa:



TE€HEAJOTUYECKUN, OJIM3HEIOBBIN, IUTOTC€HETUYECKUM, MOMYJISAIUOHHO-
CTaTUCTUYECKHUU, MOJIEKYJISIPHO-T€HETUYECKHM. CoBpeMeHHOE
OTpEICIICHHE rE€HOTHUIA! MOJIHOTEHOMHOE CEKBECHHPOBAHHUE,
FEHOTUIIMPOBAaHWE, B TOM uwucie ¢ nomombto [II[P-ananu3a.
HacnencrBennbie 3a0osieBaHusi 4ejoBeKa. ['€HHbIE M XPOMOCOMHBIC
0ome3Hu uenoBeka. bone3Hu ¢ HacIeACTBEHHON MPEaPacIONOKEHHOCTHIO.
3HayeHWe MEJUIIMHCKOW TE€HETUKU B MPEAOTBPAIICHUU U JICYECHUU
reHEeTUYeCKUX  3a00JieBaHUM YEJI0BEKA. Menuko-reHeTH4eCKOoe
KOHCylbTUpOBaHue. CTBOJIOBbIE KJIETKH. lIoHATHE «TE€HETHYECKOro
rpy3a». DTHYECKHE aCHEKThl UCCICIOBAHUA B 00JIACTH PEAAKTUPOBAHUS
T€HOMA U CTBOJIOBBIX KJIETOK.

['enetnueckue (hakTOphl MOBBIIEHHOW YyBCTBUTEILHOCTH YeJIOBEKA
K (U3MYECKOMY U XHMHUYECKOMY 3arps3HEHHUIO OKPY>KaIOIIEeH Cpejbl.
['eneTnueckas mpeapacoIOKEHHOCTh YEJIOBEKA K MATOJIOTHUSIM.

JlemoHcTpauuun

Tabmuupr 1 cxembl: «Kapuotun 4denmoBeka», «MeTOapl H3yYEHHS
TeHETUKHU YesioBekay, «I 'eHeTnueckue 3a00JIeBaHUS YETIOBEKaY.

IpakTnueckas padora «CocTaBiIeHUE U aHATIU3 POAOCIOBHOW.

Tema 15. Cenekunsi Opranu3sMoB

JlomecTukanus W CeJEeKUMs.  3apOXKJICHHE  CEJICKUUU U
nomectukanuu. Yuenue H. . BaBunosa o LlenTpax nponcxoxaeHus u
MHOT000pa3usi KyJIbTYpHBIX pacTeHuil. Ponb cenexkuuu B CO3AaHHUU
COPTOB pacTeHHl W MOpoj KUBOTHBIX. CopT, mopoja, mTaMM. 3aKOH
FOMOJIOTHYECKUX PSJAOB B HACIEACTBEHHOW wu3MeHunBoctn H. U.
Basuiosa, ero 3HaueHue Jj1si CENEKIMOHHOMN pabOTHI.

Metoasl  ceneKIMOHHOM  paboThl.  MckyccTBeHHBIH — O0TOOD:
MAacCOBBI W HWHIWBHUIYAIbHBIA. Tanmbl KOMOWHAIMOHHOW CEJIEKIUU.
Hcnpitanue mpousBoautenei mo moTtoMcTBy. OTOOp MO TEeHOTHITY C
MMOMOIIBIO OIICHKH (DEHOTUIIa TOTOMCTBA M OTOOp IO TEHOTHITY C
oMol ananuza JJHK.

HckyccTBeHHBI MyTareHe3 Kak METOJ CEeJEKIIMOHHOW paloThl.
PagnanvoHHBII U XMMHUYECKUN MyTareHe3 KaK MCTOYHUK MyTallui y
KyJIbTYpHbIX  (OpM  OpraHu3MmoB. lcmonb3oBaHWE  T'€HOMHOTO
penakTupoBaHus U MeTofoB pexkomOuHaHTHRIX JIHK anms momyuenus
MCXOJHOTO MaTepuaia JJisl CEJCKIHH.

[lonyyenue  monumaounoB. BHyTpuBuIoBas  rubpuauzaus.
bnuskopoacTBeHHOE CcKpeluBanue, win HHOpuauHr. HepoactBenHoe
CKpelllUBaHWe, WM ayTOpuauHr. l'eTrepo3uc W €ero MNpPUYUHBIL.



Hcnonb3oBanue rerepo3uca B cenekuuu. Otnan€éHHas ruOpuan3ainus.
[Ipeogonenne Oecriogusi MEXBUAOBBIX TuHOpuAoB. [locTmxeHus
CEJIEKIINU PACTEHUN U KUBOTHBIX. « 3€1E€HAS PEBOIOYUSLY.

CoxpaHeHHE W W3YyYEHHE TE€HETHYECKUX PECYpPCOB KYJIBTYPHBIX
pacTeHUH U UX TUKHUX POAWYCH JIJIS CO3[IaHUS HOBBIX COPTOB U THOPHUIOB
CEJIbCKOXO3SIMCTBEHHBIX KYJBTYp. M3yuenue, coxpaumenue u ynpaeieHue
2EHEMUYECKUMU Pecypcamu CenbCKOXO3AUCMBEHHbIX U NPOMbICI08bIX
HCUBOMHBIX 6 YeNaX VIVUUEHUs CYUeCmeyiomux U CO30aHUs HOBbIX
nopoo, JTUHUU U KPOCCO8, 8 MOM HYUCIe C NPUMEHEeHUeM COB8PEeMEHHbIX
Memo008 HAYUHbIX UCCIe008aAHUL, NepedosblX uoel U NepCneKmu8HbLX
MExXHON0UL.

JdeMoHCcTpanuu

IToptpetsi: H. U. BaBuiios, Y. B. Muuypun, I'. JI. Kapneuenko, II.
I1. JIykesanenko, b. JI. Acraypos, H. bopnoyr, /1. K. benses.

Tabmuubr u cxembl: «LleHTpBI TIPOUCXOXKIEHUS W MHOTO0Opa3us
KYJbTYpPHBIX  pacTeHUW», «3aKOH TOMOJIOTMYECKUX  pSIIOB B
HACJIEJCTBEHHON HM3MEHYMBOCTH», «MeTtoasl cenekunn», «OTaanéHHas
rudpuau3anus», «MyrareHes».

JlabGopaTopHas padora «/3yueHue cOpToB KyJbTYPHBIX PACTCHUM
Y TIOPOJT TOMAITHUX KUBOTHBIX).

JlaGopaTopHas padora «/3yueHre METOIOB CENICKIIUHN PACTCHUI.

IIpakTuueckas padora «IIpuBuBKa pacTeHUD.

IKekypeuss  «OCHOBHBIE METOABI M JIOCTHXKEHHUS  CEJICKLIHU
pacTeHUH U )KMBOTHBIX (Ha CEJICKIIMOHHYIO CTaHITUIO, TNIEMEHHYIO (hepMy,
COPTOUCTIBITATENIbHBIA YYACTOK, B TEIIIMYHOE XO35IUCTBO, B JIAOOPATOPUIO
arpOyHMBEPCUTETA UM HAYYHOT'O LIEHTPA)».

Tema 16. buorexHo/10rus U CHHTETHYECKAsA OMOJIOTUS

O6’beKTBI, HCIIOJIB3YCMBIC B 6I/IOTCXHOJ'IOFI/II/I, — KICTOYHBIC H
TKaHCBbIC KYJBbTYPHI, MHUKPOOPTaHU3MBI, ux XapaKTCPHUCTHUKA.
TpaI[I/IHI/IOHHaH OMOTEXHOJIOTHS: XJIC6OHC‘{CHI/IC, IMOJIYUYCHUC

KHCIIOMOJIOYHBIX TIPOJAYKTOB, BUHOAENHUE. MUKPOOHOIOTUYECKUI CUHTE3.
OOBeKTh MHUKpOOMOJIOTHUECKUX TexHojorui. IlpousBoacTBo Oenka,
AMUHOKHUCJIOT U BUTAMHUHOB.

Co3aHre TEXHOJOTMA W HWHCTPYMEHTOB LEJIEHAIPaBICHHOTO
U3MEHEHHUSI W KOHCTPYMPOBAaHHMS TE€HOMOB C LEIbI0 MOJy4YECHUs
OpPraHh3MOB M KX KOMIIOHEHTOB, COJEP’KAlllUX HE BCTPEUYAIOUIUECS B
npupoae OUOCUHTETUUECKUE MY TH.



Knerounas wunxeHepus. MeToasl KyJnbTypbl KIETOK M TKAaHEH
pactenunii u kuBOTHBIX. KpuoOanku. Comaruueckass ruOpuauzaius u
cOMaTU4ecKkuil smMOpuoreHes. lcnonb3oBaHHE TaljOWIOB B CEJEKIHUU
pactenuii. [lonyuenue MOHOKIOHANbHBLIX auwmumen. Hcnoavzosanue
MOHOKIIOHANbHBLIX U NOJUKIOHATbHLIX — aHmumen 6  MeouyuHe.
HckyccTBeHHOE  OIUIONOTBOpPEHME. PEKOHCTpyKIMsl SHMLEKIETOK W
KJIOHHPOBAaHUE >KUBOTHBIX. MeToa TpaHCIUIAaHTAUUH SAEP KIETOK.
Texnonocuu 0300po6NeHUsl, KYIbMUSUPOBAHUL U MUKPOKIOHAIbHO20
DPA3MHOIICEHUS CENbCKOXOZAUCNEEHHBIX KYIbMYP.

XpOMOCOMHAsI U TeHHasi MHKEHepHUsl. MICKyCCTBEHHBIN CHHTE3 I'eHa
u koHctpyupoBanue pexomObunantHeix JHK. Cozoanue mpanceennuvix
opeanu3mog. JIOCTHKEHUsS M IIEPCIEKTHBBl XPOMOCOMHOM M T'€HHOU
UH)KCHEPUH. OKOJOTMYECKME M  ATHUYECKHE MpOoOJIEeMbl TE€HHOU
UHKXCHEPHMU.

MenunuHckue OMOTEXHOJIOTHUH. IToctrenomHas udposas
MEIUIINHA. [TI{P-guarnocTuka. MeTab010MHBIH aHAIM3,
IECHOLICHTPUYECKUN aHAIU3 MPOTEOMA YEJIOBEKA ISl OLEHKH COCTOSIHUS
€ro 310poBbs. Mcnonap30BaHWE CTBOJIOBBIX KJIETOK. TapreTHas Tepanus
paka. 3D-OuouH)keHepust AJid pa3pabOTKU (yHIAMEHTAIbHBIX OCHOB
MEIUIMHCKUX TEXHOJIOTUH, CO3JaHUsI KOMIUIEKCHBIX TKaHEH COYETaHUEM
TEXHOJIOTHI TPEXMEPHOTO OMONPUHTUHTA U cKaPoIarHTa A PeIICHUS
3a/1a4 NEPCOHAIU3UPOBAHHON MEIUIIVHBI.

CoznaHne  BEKTOPHBIX  BakIMH €  IEJIb0  00eCHeYeHMs
KOMOWHUPOBAaHHOW 3amuThl oT Bo3Oymurteneir OPBU, ycranoBieHue
MOJIEKYJISIPHBIX MexaHu3MoB (yHkunonupoBanusi PHK-cogepxamumx
BUPYCOB, BBI3BIBAIOIIUX O0CO0O ONAacHbIE 3a00J€BaHUS YEIOBEKa U
KUBOTHBIX.

JlemoHcTpauumn

Tabmuupr u  cxembl: «lcrnonb3oBaHHE MHUKPOOPraHU3MOB B
IPOMBIIUIEHHOM ITPOU3BOACTBEY», «KilerouHass wuHxkeHepus», «l eHHas
UHXCHEPUS.

JlabopaTopnasi paGora «/3yueHrne 00beKTOB OMOTEXHOIOT M.

IIpakTuyeckas padora «llogydeHre MOTOYHOKUCIBIX TPOTYKTOBY.

Ikckypeus «buoTexHonmoruss — BaKHEWIIas MPOU3BOAUTEIbHAS
CHJIa COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE ITPOU3BOJICTBO)».

11 KIIACC



Tema 1. 3apoxknenume u  pa3sBUTHE  IBOJIOLHMOHHBIX
NnpeacTaBjJieHni B OMOJI0TUHU

OBOIIOIIMOHHAS TeOpUs 4. JlapBuHa. [Ipenmnochuiku
BO3HUKHOBEHUs1 JapBHHU3Ma. JKU3Hb W HaydyHas JEATEeIbHOCTh Y.
JapBuHa.

JIBikyiue cuibl 3BodonMu BuAoB 1o Y. JlapBuHy (BbICOKas
WHTEHCUBHOCTD Pa3MHOXKEHUS OpPraHU3MOB, HAaCJICCTBEHHAs
U3MEHUMUBOCTh, Oopb0a 3a  CyIIECTBOBAHHE, €CTECTBEHHBIM W
HCKYCCTBEHHBIN OTOOD).

Odopmierne  cuHTeTHYecko  Teopuu  dBomtoruu  (CTO).
HelitpanbHas Teopus 3Bomound. CoBpeMEHHas  HBOJIIOLUMOHHAS
Ouosnorusa. 3HayeHUE OBOJIOIMOHHOM Teopun B  (HOpMUPOBAHUU
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA.

JdeMoHCcTpanuu

[Toptpetsi: Apucrorens, K. Jlunneit, XK. b. Jlamapk, 3. K. Cenr-
Unep, XK. KroBbe, U. Hapsun, C. C. UerBepuxosn, . . [lImansraysex,
Jx. Xonaern, /1. K. benses.

Tabmuupr u cxembl: «Cuctema xuBoi npupojsl (o K. Jlunuero)y,
«Jlectnuna  xuBBIX  cymectB  (mo  Jlamapky)», «MexaHusm
GbopMHUpOBaHUS TPUCIIOCOOJICHUN Yy pacTeHUH © JKUBOTHBIX (110
Jlamapky)», «Kapra-cxema wmapumpyrta nyremectsuss Y. Jlapeunay,
«Haxonku Y. JapBuna», «®DopMbl O00prOBI 3a CYIIECTBOBAHHEY,
«Iloponbr rony6eit», «MHOroobpasue KyJIbTypHBIX (OpPM KaIyCThbD»,
«ITopombl mOMamTHUX >KUBOTHBIX», «Cxema oOpa30BaHUS HOBBIX BHUIOB
(mo Y. IapBuHy)», «Cxema COOTHOIIEHUS ABUKYIIUX CHJI BOIIOLIMI,
«OCHOBHBIE TTOJIOKEHHS] CHHTETUYECKON TEOPUH IBOJIFOLIUNY.

Tema 2. MUKPOIBOJIIOLNS U €€ Pe3yJIbTAThI

[Tonynsauus Kak 31eMeHTapHasi equHuLa 3BoMonunu. CoOBpeMEHHBIE
METO/IbI OLIEHKH T€HETUYECKOT0 pa3HOO0pa3usi U CTPYKTYPHI MOMYJIISIIUH.
N3menenue reHooHIa MOMYJSIIIUU KaK 3JIEMEHTAapHOE 3BOJIOIMOHHOE
aBJIeHHE. 3aKOH TeHeTnueckoro paBHoBecus [x. Xapnau, B. BaitnOepra.

OnemeHTapHble  (GaAKTOphl  (ABWXKYIIME  CHUJIBI)  DBOJIIOLIMH.
Myranunonssiii mpouecc. KombunatnBHas u3mMeHYMBOCTh. Jlpeii¢d reHos
— CIlydyalHblE HEHANpPaBJICHHBICE H3MEHEHMS 4YacTOT aJUIeled B
nonysuuax. Jpdext ocHoBaTens. Idhgdexm OymuliouHO20 20pAbIUIKA.
CHudiceHue 2eHemu4ecKko2o pazHooOpaszus: NPUYUHbL U CIeOCMEUsL.
lIposenenue sagpghexma Opeticha ceno6 6 6GONLUWUX U MATLIX NONYIAYUSIX.



Murparuu. M3onsmus nonynsuuid: reorpaduyeckas (IpocTpaHCTBEHHAs),
Oouonornyeckas (penpoyKTUBHAS).

EctecTBeHHBINT 0TOOp — HampaBisOmUA (aKTOp HBOJIOIUU.
@opMBI  €CTECTBEHHOI'O0  OTOOpa: JABMXKYIIUWA, CTaOUIU3UPYIOUTUH,
paspeiBatomuii (au3pyntuBHbIA). [lomoBoit or6op. Bo3HukHOBEeHHME U
HBOJIIOLIMS COIMAIEHOTO MOBEICHUS JKUBOTHBIX.

[Iprcnoco0aeHHOCTh OPTaHU3MOB KaK Pe3yiabTaT MUKPOIBOJIOIUH.
Bo3HukHOBeHHE TpUCHOCOONEHU y opranu3smMoB. Apomopdo3bl u
uauoanantauud.  [IpuMepsl  TpUCHOCOOJNIEHMM Yy  OpraHU3MOB:
Mopdonoruueckue, GU3NONIOTHIECKUe, OMOXUMHYECKHE, TOBEIEHYECKHE.
OTHOCUTENBHOCTH MPUCTIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kputepuu u cTpykrypa. BumooOpa3zoBanue Kak pe3yiabTaT
MUKpO3IBOMIOIMHU. M30msmuss — imoueBod (pakTop BUA00Opa3oBaHUS.
[TyTn u CIIOCOOBI BUJI000pa30BaHUS: aJIonaTpUIecKoe
(reorpaduueckoe), CUMMATPUUYECKOE (IKOJIOTUYECKOE), «MTHOBEHHOE)
(monumnmonnu3anus, TtHOpuaAM3anys). JJIUTENBHOCTh 3BOJIOIMOHHBIX
POLIECCOB.

Mexanu3mbl (OpMUPOBaHUS OMOJIOTMYECKOTO pa3HOOOpa3usl.

Ponb sBONIOIIMOHHON OHOJOTMK B pa3pabOTKE HAay4YHBIX METOOB
coxpaHeHHUs1 OwopazHooOpaszmsi. MUKpPOIBONIONUS ¥ KOIBOJIOIHS
MapasuToB U UX X03s5ieB. MexaHu3Mbl (OPMUPOBAHUSA YCTOWYUBOCTU K
aHTUOMOTHKAM U CITIOCOOBI OOPHOBI C HEH.

JdeMoHCcTpanuu
[Toptpetsr: C. C. UerBepukos, D. Maiip.
Tabnuib u CXEMBL: «MyTtanuonHas U3MEHYUBOCTHY,

«lTonynsiunoHHast CTPyKTypa BHAa», «CxeMa NpOosABICHUS 3aKOHa
Xapau—BaitnOepra», «JIBUXKyIIre CHIIbI BOJIOIUNY», «IKOJOTHYECKAS
M30JISIIMSL TTOMYJISIIUi ceBaHCKon (openu», «['eorpaduueckas u30msIHs
JIMCTBECHHMUIIBI CUOMPCKOM u JIMCTBECHHMUIIBI JIaypCKO»,
«lTonynsiUMOHHBIE BOJIHBI YUCICHHOCTH XMIIIHUKOB M XKepTB», «Cxema
NEeNUCTBUS €CTECTBEHHOT0 0TOOpay, «@opMbl OOPHOBI 3a CYIIIECTBOBAHUEY,

«HpycTpuanbHbIi MEJIAaHU3MY, «’KuBblie UCKOIIaEMBbIEY,
«lTokpoBUTENBCTBEHHAA OKpacka KHUBOTHBIX», «lIpemynpexnaromas
OKpacka YKABOTHBIX, «DU3N0IOTUYECKHE aJanTanum?,

«IIpucnocobIeHHOCTh OPraHU3MOB U €€ OTHOCUTEIBHOCTHY, «Kpurtepuu
BUJa», «Buabl-nBoitHukn», «CTpykTypa Buja B mpupojae», «CrnocoOsl
BUJI000pa3oBanus», «l'eorpaduueckoe BUAO0Opa3oBaHUE TPEX BUIOB



JaHABIIEH», «JKOJOTMYECKOE BUIA000pA30BAaHUE BHUIOB CHHHID,
«[Tonmummonel pacteHuit», «KamycTHo-penedHbIit THOpuI.

O6opynoBanue: rTepOapul pPacTeHUM, KOJUIEKIIMM HACEKOMBIX,
yyyera NOTUI] M 3Beped ¢ MpUMEpamMu Pa3IUYHbIX MPUCIIOCOOICHUH,
qyyyesa NTUI[ U 3BEped pa3HbIX BHUJIOB, TepOapuu pacTeHUU ONM3KUX
BUJI0OB, 00pPa30BaBIINXCS PA3IUYHBIMH CIIOCOOAMH.

Jlaboparopuasi paGora «BplsBIeHME H3MEHUYMBOCTH Y OcCO0€i
OJIHOTO BUJIA».

Jlaboparopuass paGora «lIpucnocoOieHuss OpraHu3smMoB M HX
OTHOCHTEIbHAS 11€JIECO00Pa3HOCTHY.

JlabopaTtopHast padora «CpaBHeHUE BHJIOB 1o
MOP(OTOTUYECKOMY KPUTEPUIOH.

Tema 3. Makpo3BOJIIOLNS U €€ Pe3yJibTAThI

MeTtonabl u3y4eHus: MaKpo3BOJIIOIMH. [[aleoHTOIOrMYeCKEe METOIbI
u3ydeHus sBomonuu. Ilepexonusie GopMbl 1 HUIOTEHETHUECKUE PSIIbI
OpraHU3MOB.

buoreorpaduyeckue meTonbl u3yudeHUs H3BoyONUU. CpaBHEHHE
baopsl 1 payHsl MaTepUKOB U OCTPOBOB. buoreorpaduueckue odiaactu
3emuid. BUIBI-DHIEMUKY U PETTUKTBHIL.

OMOPHONIOTHYECKHEe M CPAaBHUTEIBHO-MOP(HOIOTUYECKUE METOJIbI
U3Y4YEHUS IBOJIOLMU. ['eHETHUECKHE MEXAHU3MBI 3BOJIIOLIMM OHTOI€HE3a
Y TIOSIBJICHUS DBOJIIOIIMOHHBIX HOBIIIECTB. [ 'OMOJIOTHYHBIE U aHATIOTUYHBIE
opranbl. PynumeHTapHble Opraibl M aTaBU3Mbl. MOJEKYJISIpHO-
Ir€HETUYECKUE, OMOXMMUYECKHE U MATEeMaTHYECKUE METOJbl W3Y4YEHUS
sBOMIOLMU. ['oMosiornuHbie TeHbl. COBPEMEHHBIE METOJbI MOCTPOECHUS
(UITOTeHEeTUYECKUX JIEPEBHEB.

XPpOMOCOMHBIE MYTallUU U SBOJIIOIUS TEHOMOB.

OO0mue 3akoHOMEpHOCTH (TIpaBHJia) 3BOJIOUUU. [Ipunyun cmenvl
@yuxyuti. HeoOpaTUMOCTh  DBONIONWW.  AJNANTUBHAS  paaHarius.
HepaBHOMEpHOCTH TEMITOB 3BOJIIOLIUU.

JdeMoHCcTpanuu

IToptpersi: K. M. bap, A. O. Koanesckuii, ®@. Mromnep, 3.
I'ekkensb.

Tabmunpl u  cxeMbl: «@DUIOTEHETUYECKUM  psifi  JIOLIAIW»,
«ApXEONTEPUKCH, «3Bepo3yoObie ALIEPHDY, «Crerouedanbn,
«Punnopute, «CeMeHHbIE MANOPOTHUKNY, «bruoreorpapuueckue 30HbI
3emumm», «Jlpeitd koHTHHEHTOB», «PemukThl»y, «HawanbHble cTaguu
AMOPUOHATLHOTO PA3BUTHS MO3BOHOYHBIX JKUBOTHBIX», «[ OMOJIOTHYHBIE



Y aHAJIOTUYHBIEC OpraHb», «PyIUMEHThD, « ATaBU3MBIY), «XPOMOCOMHbIC
Ha0OphI YEIOBEKA W LIMMIIaH3e», «I JaBHbIE HANpPaBICHHS 3BOJIOLIUI,
«OO01111e 3aKOHOMEPHOCTH IBOJTIOLIUI.

O6opynoBanue: KOJUICKIIUU, TepOapuu, MYJSDKM HCKOMAEeMbIX
OCTaTKOB  OPraHU3MOB, MYJISDKA  TOMOJIOTUYHBIX, AHAJIOTUYHBIX,
PYAUMEHTAPHBIX OPTAaHOB M aTABU3MOB, KOJUIEKIIUM HACEKOMBIX.

Tema 4. Ilpouncxoxaenne u pa3BuTHE )KU3HU HA 3emJie

Hayunble rUnoTe3sl MPOUCXOXKACHUS KU3HU Ha 3emiie. AOuoreHes
U mnaHcrepMus. JloHaydHble NOPEACTABICHUS O 3apOXKICHUM JKU3HU
(kpeanmonnsM). ['mnore3a MOCTOSHHOIO CaMO3apOKICHUS JKU3HU U €€
onpoBepkeHue onbitaMu @. Penu, JI. Cnamnannanum, JI. Ilacrepa.
[IpoucxoxaeHne Ku3HU U aCTPOOUOIIOTHUSL.

OcHOBHBIE 3Tambl HEOPraHUYecKoll HBomouuu. I[lnaHerapHas
(reonoruyeckasi) HSBOJOLMSA. XHUMHUYECKas HBOMIONUS. AOHOTEHHBIH
CHUHTE3 OpPraHMYeCKUX BellecTB U3 Heopranndeckux. OnbiT C. Musiepa
u I'. FOpu. OOpa3oBanue mnoauMepoB U3 MoHOMepoB. KoarepBaTHas
runore3a A. . Onapuna, runore3a nepsudHoro OynboHa [[x. XomnzeiiHa,
reHeruueckas runore3a I'. Mémnepa. Pubosumer (T. Uek) u rumotesa
«vupa PHK» VY. I'mibepra. @opmupoBanre MeMOpaH U BOSHUKHOBEHHUE
IIPOTOKJIETKH.

HUctopuss 3emam u  wmetonbl €€ u3ydeHus. Vckomaemsle
OpraHnyeckue octatku. ['eoxpoHonorus u €€ Mmeroapl. OTHOCUTENbHAS U
abcomoTHas reoXpoHoJorus. ['eoxpoHonoruyeckas mIkana: 30HbBI, 3PBI,
IIEPUOBI, JIIOXH.

Hauvanbuble »stanel opranmuyeckod »spomouunu. [losgBienne wu
ABOJIIOIMSL TIEPBBIX KJIETOK. DBOJIOLUS MeTaboiu3Ma. Bo3HUKHOBeHUE
nepBbIX 3KocucTeM. COBpeMEHHbIE MUKPOOHBIE OMOIJIEHKH KaK aHaJlIor
nepBbix Ha 3emiie  cooOmectB. Ctpomaronutsl. [IpokapuoTel u

AYKapHUOTBHI.

[Ipoucxoxnenue dykapuoT (CUMOMOTEHEe3).  DBOJIOLKMOHHOE
IPOUCXOXKJIEHUE  BHUPYCOB. [IpoucxokneHne  MHOTOKJIETOYHBIX
OpraHu3MoB. BO3HMKHOBEHHWE OCHOBHBIX TPYII MHOTOKJIETOYHBIX
OpraHU3MOB.

OcCHOBHBIE ATalbl SBOJIIOIUU BBICHIUX pacTeHuil. (OCHOBHBIC
apomopdo3sl pacteHuil. Bpixomx pactenuit Ha cymy. [losBieHue
CIIOPOBBIX pPAaCTEHUN W 3aBOoeBaHME UMHU cylmd. CEMEHHBIE PACTEHUS.
[IpoucxoxieHne IBETKOBBIX PACTEHHIA.



OcHOBHBIE 9Tanbl HBOJIONUU KUBOTHOTO Mupa. (OCHOBHBIC
apomopho3bl KUBOTHBIX. Bennckas ¢ayna. KemOpwuiickuii B3pbIB —
MOSIBJICHWE COBPEMEHHBIX TUIOB. IlepBbie XOpAOBBIE KUBOTHBIE. JKU3HB
B BOJAC. OBOJIONMS IO3BOHOYHBIX. [IpoucxoxkaeHue ampubuii u
pentwiui. [Ipoucxoxaenune MIEKONHUTAOMMX W 0T, [IpuHIUI
KJIIOYE€BOTO apoMopdo3a. OcBoeHue O€CII03BOHOYHBIMHU 5
MMO3BOHOYHBIMH >KUBOTHBIMU CYIIIH.

PazButne >ku3HM Ha 3emsie 10 3paM MW TIepUOJaM: apXeu,
IpOTEPO30ii, Maneo3oi, Me3030HM, KaiiHo30M. OO0mias XapaKTepucTuka
KJIMMara W TeoJIoTMYeCKuX mnporeccoB. IlosgBneHne wu  pacuBer
XapaKTEPHBIX OPraHU3MOB. YTJICOOpa30BaHUE: €ro YCIOBHS W BIIHSHUE
Ha Ta30BbIi COCTaB aTMOC(EPHI.

MaccoBble BBIMUpPaHUS — 3JKOJOTMYECKHUE KPU3UCHI IPOILIOTO.
[IpyurHBl W CHEACTBUSL MACCOBBIX  BbIMUpaHU. COBpEMEHHBIN
AKOJIOTMYECKUNA KpHU3UC, €ro ocobeHHocTH. IIpobiiema coxpaHeHUs
O6uropazHooOpasus Ha 3emiie.

CoBpeMeHHass cHCTEMa  OpraHudeckoro mupa. I[IpuHIMIIBI
Kiaccupukanuu opraiu3mMoB. OCHOBHBIE CHCTEMATHYECKHE TPYIIIbI
OpPraHu3MOB.

JlemoHcTpauumn

[Toptpetsi: @. Peau, JI. Cnannanuanu, JI. [Tactep, . 1. MeuHukos,
A. W. Onapumn, [Ix. Xonneiin, I'. Ménnep, C. Mumnep, I'. IOpu.

Tabmunel u cxembl: «Cxema onbita @. Peqny, «Cxema omnbita JI.
[lacTepa 1Mo M3Y4YEHHUIO CaMO3apOXACHHs XU3HW», «Cxema ombita C.
Mumnepa, I. HOpw», «OTanbl HEOPraHUYECKOM  HBOIIOLIUI,
«I'eoxpoHonoruyeckass I1kana», «HayanpHble STambl OpPraHUYECKOM
sBosoMNY, «CxeMa o0pa3oBaHUS JYKApUOT IMyTEM CHMOUOTEHE3ay,
«Cucrema xkuBoW mpupoas», «CTpoeHHe BUpYyca», «ApoMoOpdo3sI
pacTeHHI», «Purnoute, «OIHOKJIETOYHbIE BOJIOPOCIINY,
«MHOTOKJIETOYHBIC BOJIOPOCIINY, «Mxn», «ITamopoTHUKW,
«l"omocemeHHbIe pacTeHUs», «Opranbl IBETKOBBIX pacTeHHi», «Cxema
pa3BUTHSA ’)KMBOTHOTI'O MHUPAY», «Apomopdo3ssr JKMBOTHBIX»,
«Ipocrenmmey, «KHI11€4HOIIOJIOCTHBIE, «Ilnockue YepBW»,
«Unenucronorue», «PviOb», «3eMHOBOAHBIC», «lIpecmbikaromuecs,
«lItnupy, «Miekonurarommey, «Pa3zBUTHE KU3HU B apXEHUCKOU 3pEy,
«Pa3ButHe KHU3HU B TIPOTEPO3OMCKOU 3pe», «Pa3BuUTHE KU3HU B
MAJICO30MCKOMN 3pe», «Pa3BUTHE KU3HU B ME3030MCKOM 3pe», «Pa3Butue



KU3HH B KailHO30MCKOM 3pe», «CoBpeMeHHas CHCTeMa OpraHu4eCKOro
MUPay.

O6opynoBanue: repOapuu  pacTEHUM  pa3IMYHBIX  OTJIEJIOB,
KOJUIEKIIMM HACEKOMBIX, BJIAXHBIC IPENApaThl >KUBOTHBIX, PAKOBHUHBI
MOJUIFOCKOB, KOJUJIEKIIUN UTJIOKOYKHX, CKEJIETHI II03BOHOYHBIX )KUBOTHBIX,
yydesla MNTUL W 3BEped, KOJUIEKIMM OKAaMEHEJIOCTEH, IOJIE3HBIX
MCKOTIAEMBIX, MYJISKH OPTraHUYECKUX OCTaTKOB OPTraHU3MOB.

BupryansHas jgabdoparopHas padora «MoaenupoBaHuE OIBITOB
Mumnepa—tOpu 1o u3y4YyeHHI0O aOMOT€HHOTO CHHTE3a OPraHUYECKHX
COEMHEHH B IEPBUYHON aTMochepey.

Jlaboparopunasi paGora «/3yueHne M ONUCAaHUE MCKOMAEMBIX
OCTaTKOB JIPEBHUX OPraHU3MOBY.

IIpakTnueckass padora «l3yueHne O0COOCHHOCTEH CTPOCHHS
PACTEHHI pa3HbIX OTIAEIOBY.

IIpakTuyeckas padora «/3ydyeHne OCOOEHHOCTENl CTPOCHHUS
MTO3BOHOYHBIX KHBOTHBIX).

Tema 5. IIpoucxoxaeHue 4eJJ0BeKa — AHTPONOIeHe3

Paznensl 1 3agaun aHTPOMOIOTHU. METOIBI aHTPOIIOJIOT U H.

CraHoBi€HHE MNPEACTABIECHUNA O MPOUCXOKICHUH YEJIOBEKA.
Penuruno3nsie Bo33peHusi. CoBpeMeHHbIE HAYYHbIE TEOPHH.

CX0ACTBO 4YenmoBeKa ¢ KUBOTHBIMU. CHCTEMATHYECKOE MOJIOKEHHE
yenoBeka. CBHJETENBCTBA CXOACTBA 4YEJIOBEKA C  KMBOTHBIMU:
CPaBHUTEIBHO-MOP(OJIOTUUECKHE, HMOpUOIOTHYecKue,  (HU3UO0JIOTO-
OnoxuMHuueckue, mnoBeAeHUeckne. OTIMUYMs YeloBEeKa OT >KUBOTHBIX.
[IpsAMOXOXKAEHUE M KOMIUIEKC CBS3aHHBIX C HUM IpU3HAKOB. Pa3Butue
TOJIOBHOT'O MO3ra U BTOPOU CUTHAJIBHOW CHCTEMBI.

JIBwxyme cuiabl  ((hakTopel) aHTPONOTeHe3a: OHOJIOTHYECKHe,
couuaigbHbie. COOTHOLIEHUE OMOIOTUYECKUX U COLMATBHBIX (DAKTOPOB B

aHTPOTOreHe3e.
OcHOBHBIE CTaguu aHTpomnoreHe3a. PaHHHME 4YelOBEKOOOpa3HbIE
00e3bsiHbl  (IIPOKOHCYJIBI) U pPaHHUE TOHTHABI — OOIIHUe NPEeAKU

YeJI0BEKOOOPa3HbIX 00€3bsSH U JI0JIeH. ABCTPAJIONUTEKH — JABYHOTHE
MPEJIKYU JIIoJei. YenoBeK yMeblid, EPBbIE U3TOTOBICHUS OPYIUM TPYAa.
YenoBek MpsMOXOASIIMN U IEPBBIA BBIXOJ JItOJIEH 3a mpeaensl AQpuku.
UYenoBek reinensOeprckuii — oOOmUHA  TpeJoK  HeaHIepTaabCKOro
YEeJI0BEKA M YEeJOBEKa pa3yMHOro. YemoBeK HEAHAEPTAIbCKUN KaK BH]L
JIOJIEN XOJIOAHOTO KinMara. YUenoBek pa3yMHbId COBPEMEHHOIO THIIA,



JICHUCOBCKHI YEJIOBEK, OCBOGHHUE KOHTHHEHTOB 3a mpenenamMu AQpuki.
[laneorenerrka 1 najaeoreHOMHUKA.

OBONIOIUS COBPEMEHHOI'O 4YeloBeKa. EcTecTBeHHBI O0TOOp B
HOMYJIALMSAX YeJoBeKa. MyTallMOHHBIA TpoLecC U HOIUMOpP(U3M.
[lomynsiioHHbIE  BOJHBI, Jpeilp reHoB, wurpauus u <«3hdext
OCHOBATEJISH) B TOIMYJIALUIX COBPEMEHHOTO YEJIOBEKA.

UYenoseueckne pacel. Ilomarme o pace. bonbmme pacer
eBpoIeoniHas (€Bpa3uiicKasi), aBCTpalo-HErpouIHas (IKBaTOpHabHAas),
MOHIOJION/IHAsl (A3MaTCKO-aMepUKaHCKas). Bpems M myTu pacceneHus
yenoBeka Mo riaHeTe. EnuHCTBO uenoBeueckux pac. Hayunas
HECOCTOSITENIbHOCTh pacu3Ma. [IpucrnocobieHHOCTh YenoBeKa K pa3HbIM
YCIIOBUSIM OKpy’Karolel cpensl. BausHue reorpaduueckoil cpeabl U
npetiha reHoB Ha MOP(OJIOTHIO U (PU3HOJIOTHIO YETIOBEKA.

MexaucuuIuinHapHble METOAbl B (hU3WUYeCKOM (OMOJOTHYECKO)
AHTPOMOJIOTUU. DBOJIOLMOHHAS AHTPOMOJIOTHS U TaJCOAHTPOIIOIOTUS
YeJIOBEYECKUX NOMyJauuidi. bruoconuanbHble HCCIEAOBAHUS MPHUPOJIBI
yenoBeka. VccienoBanue KO3BOIIOLMHA OMOJIOTUYECKOTO U COLIMAIBHOTO
B YEJIOBEKE.

JdeMoHCcTpanuu
IToprperer: Y. [Hapsun, JI. Jlukum, . . Pormnckmii, M. M.
I'epacumos.

Tabmuiel 1 cxeMbl: «MeToabl aHTPOMONOTUN», «I 0JOBHOM MO3r
yesjoBekay, «UYenoBekooOpasHbie 00e3bsHB», «CKeleT uYeloBeKa W
CKEJEeT ImuMIaH3e», «PyIuMeHTsl W araBuU3Mb», «/IBHMXKyIIue CHIIBI
AHTPOMOTEeHE3a», « IBOJIIOIMOHHOE JIPEBO YETOBEKA», «ABCTPATIOMUTEKY,
«YenoBek yMenbii», «YenoBeK MNpIMOXOISAIuUi», «JleHUCOBCKHM
yenoBek» «Heanaepranpub», «KpomanboHIb, «lIpeaku yemoBekay,
«OTanbl SBOIIOLMHY Ye0BeKay, «Packl yetoBeKkay.

O6opynoBanue: MYJISKHA OKaMEHEJIOCTEH, MPEIMETOB
MaTepUaIbHOU  KYJIBTYPBI MIPEIKOB YeJI0BEKa, pPENPOaYKIIUU
(botorpadum) kapTuH ¢ MUGOIOTHIESCKUMU U OMOICHCKUMU CIOKETaMU
IIPOMCXOXKEHUS YesIoBeKa, poTorpaduu Hax0I0K UCKOIMAEMBIX OCTaTKOB
YEJIOBEKA, CKEJIET 4YeJIOBEKAa, MOJICNIb 4Yeperna 4YeJOBeKa M uepena
IIMMIIAH3€, MOJICNIb KUCTH YEJIOBEKA W KUCTHU IIUMIIAH3€, MOJEIN TOpCa
MPEIKOB YETIOBEKA.

JlaGopaTopHasi padora «l3ydeHue o0coOOEHHOCTEH CTPOCHHS
CKEJIETa YEJIOBEKA, CBSI3aHHBIX C MPSIMOXO0XKICHUEM.



IIpakTuyeckas padora «l/3yyeHue SKOJOTMYECKHX aJanTalui
YEJIOBEKaY.

Tema 6. Dxojiorusi — HayKa 0 B3aMMOOTHOIIEHUSIX OPraHU3MOB
U HAJIOPTraHU3MEHHBIX CHCTEM C OKPYKaKoIIeld cpeaou

3apoxACHUE U pa3BUTHE KoJ0ruu B Tpyaax A. ['ymOonsara, K. ©.
Pynse, H. A. CeepuoBa, J. I'ekkens, A. Tenciu, B. H. Cyxauésa.
Pa3nenbl u 3agaun 3konorun. CBsi3b 3KOJOTHU € APYTUMU HAyKaMHU.

Metonbl 3konoruu. IloneBble HaOMOIEHUA. ODKCIEPUMEHTHI B
AKOJIOTUU: TPUPOAHBIE U JabopaTopHble. MoaenupoBaHuE B HKOJIOTHHU.
MOHUTOPUHT OKpYXarUEel CpeAbl: JOKAIbHBIA, PETHOHAIBHBIA U
IJ1I00aJIbHBIN.

3HaYEHUE SKOJIOTUYECKUX 3HAHUW IS YEJIOBEKa. DKOJIOTHYECKOE
MHUPOBO33PEHUE KaK OCHOBA CBSI3€M YEJIOBEUECTBA C MPUPOJOU.
@opMHUPOBaHUE  DIKOJOTHYECKOM  KYyJIbTYphl M JKOJIOTHYECKOU
I'PAaMOTHOCTH HACEJICHHUS.

JlemoHcTpauumn

[Toptpersr: A. I'ymGonbar, K. @. Pymnee, H. A. Cesepuos, 3.
I'ekkenb, A. Tencnu, B. H. Cykaués.

Tabmuupbl u cxembl: «Paznensl 3Konorun», «MeToJsl SKOIOTUNY,
«Cxema MOHUTOPUHTA OKPY>KAIOIIEH CpeabD».

Jlaboparopnasi pabGora «l3yyeHue METOJOB 3KOJOTHMYECKHUX
UCCIIEOBAHUI.

Tema 7. Opranu3msl U cpeaa OOMTAHUSA

Okonornueckre (aKTOppl W 3aKOHOMEPHOCTH UX JICUCTBHS.
Knaccudukanus sxonoruyeckux GpaxkTopoB: abnoTHUECKHUEe, OMOTHYECKHE,
aHTpororeHusie. OOLME 3aKOHOMEPHOCTH JEUCTBUSI HKOJIOTHYECKUX
dakropoB. IlpaBuno wmuaummyma (K. Inpenrens, 1. JIubux).
TonepanTHOCTD. DBPHOMOHTHBIC U CTCHOOMOHTHBIEC OPTaHU3MBI.

Ab6uotnyeckue ¢aktoppl. CBeT Kak 53KOJOTUYECKU (akKTop.
JlelicTBME pa3HBIX YYacCTKOB COJIHEYHOTO CIIEKTpa Ha OpraHU3MBI.
DKOJIOTUYECKUE TPYIIIBI PACTEHUH U JKMBOTHBIX 110 OTHOIIEHHUIO K CBETY.
CurnanbHas poib ceeta. Dotorneproausm.

Temmnepatypa kak skonoruueckuii ¢pakrop. [eiictBue TemmnepaTypsl
Ha OpraHu3Mbl. [lOMKWIIOTEpPMHBIE M TOMOMOTEPMHBIE OPraHU3MBI.
OBPUTEPMHBIE U CTEHOTEPMHBIE OPTraHU3MBI.

Bnaxnocts kak skojormyeckuil  ¢akrop. Ilpucnocobnenus
pacTeHul K MnojjaepxaHuto BogHoro d6amnanca. Knaccudukanus pacreHuii



no OTHOHIeHHIO K Boje. [IpucmocoOneHust >KUBOTHBIX K H3MEHEHHUIO
BOJHOT'O PEeKUMa.

Cpenpl oOuUTaHMS OPraHM3MOB: BOJIHAsA, HA3€MHO-BO3JYIIIHAS,
MOYBEHHAs, TJIyOMHHAs MMOANIOYBEHHAs], BHyTpUOpranusMenHas. dusuko-
XUMHUYECKUE 0COOCHHOCTH cpen oOuTaHUs OpPTaHU3MOB.
[IpucnocoOneHust OpraHu3MoB K KU3HU B Pa3HBIX Cpeaax.

buonornueckne putmbl. BHEmHHME W BHYTPEeHHHE PUTMBEIL.
CyTouHble W TOJWYHBIE PUTMBI. [IpUCTIOCOOIEHHOCTH OPraHU3MOB K
CE30HHBIM U3MEHEHUSIM YCIIOBUH KU3HU.

Kuznennsie Gopmbl opranu3moB. [loHsTHE O XM3HEHHOW (opMme.
JKusnennsie ¢GoOpMBI pacTEHU: NEpPEBbs, KYCTAPHUKU, KYCTapHUYKH,
MHOTOJIETHHE TpaBbl, OJHOJETHHE TpaBbl. JKuzHeHHBIE (DOPMBI
KUBOTHBIX: THAPOOUOHTHI, T€OOUOHTHI, a’pOOMOHTHL. (OcoOeHHOCTH
CTpOEHHUA U 00paza KU3HMU.

buotnueckne Qaxtopsl. Buasl OHMOTHYECKHX B3aHMMOJCHCTBHIA:
KOHKYPEHIIUS, XHUIIHHUYECTBO, cUMOMO3 U ero ¢opmel. Ilapasutusm,
KOOTeparlus, MYTYyaIu3M, KOMMEHCAIIU3M (KBapTUPAHTCTBO,
HaxjeOHn4ecTBO). HeTrpoduueckne B3auMoAeHCTBUS — (TONMMYECKUE,
dbopuueckue, pabpuyeckue). 3HaueHUE OMOTUYECKHUX B3aMMOJICUCTBHIA
JUIA  CYyIIECTBOBAaHUS OpPraHU3MOB B cpeae oOutanus. [lpuHiun
KOHKYPEHTHOTO HCKIIIOUEHUSI.

JdeMoHCcTpanuu

Tabmuubl 1 cxeMbl: «Okoynorudyeckue ¢GakTopb», «CBETOBOM
CHEKTP», «IKOJOTUICCKHE TPYIITHI )KUBOTHBIX IO OTHOIICHUIO K CBETY»,
«TermmokpoBHBIE  KUBOTHBIE»,  «XOJOAHOKPOBHBIE  KHUBOTHBICY,
«Duznonornuecknue  anantaludd  KUBOTHBIX», «Cpeapl  oOuTaHus
opraHusmoB», «buonormyeckue putmb», <«KuzHeHHbie  (POpMBI
pactenmii», <« KusHeHHeile  GOpPMBI  KHUBOTHBIX»,  «DKOCHCTEMA
IIMPOKOJIMCTBEHHOTO Jieca», «IJKOocHCTeMa XBOWHOro nueca», «llemu
nuTaHus», — «XumHudectBo»,  «llapazutusmy,  «KoHkypeHus»,
«Cumbmno3», «KommeHcamm3m.

O6opynoBanue: repbapuu pacTeHum u KUBOTHBIX,
MPUCTIOCOOTICHHBIX K BIUSHUIO Pa3MYHBIX IKOJIOTHYECKUX (PAKTOPOB,
repOapun CBETOMIOOUBBIX, TCHETIOOMBBIX M TEHEBBIHOCIMBBIX PAaCTECHUM,
CBETOJIIOOMBBIE, TCHEIIIOOUBBIE U TEHEBBIHOCIUBBIE KOMHATHBIE PACTEHHUS,
repOapuu u KOJUIEKITUU TEIJIONIOOUBBIX, 3UMOCTOMKUX,
MOpPO30YCTOMYUBBIX PACTEHHI, dYyuena NTUIl W 3BEpei, repdapuu
pacTeHMii, OTHOCSIIUXCS K rurpodpurtam, kcepodputam, Me3oduram,



KOMHATHBIE pPAaCTEHUS JaHHBIX TPYII, KOJJICKIUU KUBOTHBIX,
OOMTAIONINX B pa3HBIX Cpelax, repdapuu U KOJUJIEKIUUA pPACTEHUN u
’KHBOTHBIX, OOJIAJAIOIIUX YepTaMH MPUCIOCOOICHHOCTH K CE30HHBIM
M3MEHEHUSAM YCIIOBUM KH3HH, TepOapud M KOJUICKIIMH PACTeHHUH U
KUBOTHBIX PA3UYHBIX KU3HEHHBIX (POpPM, KOJJIEKIHUU KUBOTHBIX,
YYaCTBYIOUINX B PA3IMYHBIX OMOTHYECKUX B3aUMOACHCTBUSIX.

JlabopaTtopHast padora «Bp1sBIICHHE MPUCTIOCOOICHUIA
OpPraHU3MOB K BIUSIHUIO CBETAY.
JlabopaTopHas padora «BbisiBIEHNE PUCIIOCOOJICHU I

OpPraHU3MOB K BIHSIHUIO TEMIIEPATYPhI».

JlaGopaTopHasi padora « AHATOMHUYECKHE OCOOCHHOCTU PACTCHUM
U3 Pa3HbIX MECT OOUTaHUS.

Tema 8. Ikos10rvsi BUAOB M NOMYJIAUI

DKOJIOTUYECKUE XapaKTepUCTUKH monyisinuu. [lomymsanus kak
Oouonoruueckas cuctema. Poilb HEOJHOPOTHOCTHU CpEIbl, (PUINUECKUX
O0appepoB M OCOOCHHOCTEH OHOJIOTMM BHJIOB B (OPMUPOBAHUU
IPOCTPAHCTBEHHOW CTPYKTYphl mnomyssinuii. OCHOBHBIE IOKa3aTenu
NOMYJIALUU: YUCIEHHOCTD, IIJIOTHOCTh, BO3PACTHAS U MOJIOBAsI CTPYKTYpa,
POKIAEMOCTh, IPUPOCT, TEMII POCTA, CMEPTHOCTh, MUTPALIHSL.

DKoJlornyeckass CTpykTypa mnonysiuud. OLeHKa YHCIEHHOCTH
nonyysinuu. /lnHamuka nonmyimsanuu U e€ peryisauus. buorndeckuii
NOTEHUMANl NONyJAUUU. MOoJenupoBaHUE JUHAMHUKHA  ITOMYJISIIUU.
KpuBbie pocta uyucineHHoctd mnonyysanuu. KpuBble BBDKHBaHUS.
Perynsimust 9ucieHHOCTH MOMYJSUUNA: poiib (PAKTOPOB, 3aBUCALINX U HE
3aBUCALIMX OT IUIOTHOCTH. DKOJOTMYECKHE CTpareruu BuaoB (r- u K-
CTpaTEerum).

[lonsitue 00 »HKoMoOrmyeckoil Hume Buaa. MecTtoobuTaHue.
Mmuoromepnass mozens dkosormyeckor Humum Jx.M. XarumHCoHA.
Pasmeppr skonormyeckor HumM. [loTeHnumanpHas M peanu3oBaHHasA
HULIN.

Buag kak cucrema nomynsuuid. Apeansl BUIOOB. Buubl um ux
KU3HEHHBIE CTPATErUHU. JKOJIOTMYECKUE SKBUBAJICHTHI.

3aKOHOMEPHOCTM  MOBEJEHUS W MUIPAUMA  >KUBOTHBIX.
buonornyeckre NHBa3uM 4yKEPOIHBIX BUJIOB.

JdeMoHCcTpanuu

[Toprper: [Ix. M. XaT4ynHCOH.

Tabnuubl U cXeMbl: « IKOJIOTHYECKUE XapAKTEPUCTUKU OIS,
«IIpocTpaHcTBEHHass CTPYKTypa MONYJSALHUW», «Bo3pacTHele MUpaMHIbI



nonyysinumn», «CKOpOCTh 3aCeeHUsI MOBEPXHOCTH 3€MJIM Pa3IMYHbIMU
opranuzmammn», «Moaeinb 3komorndeckon Humu J[x. M. XatunHconay.

O6opynoBanue: repdbapuu pacTeHUH, KOJJIEKIIMH )KUBOTHBIX.

JlaGopaTtopnasi pab6ora «lIpucmocoOneHuss cemsH pacTeHHH K
PACCEIICHUIO.

Tema 9. Jkos0orust coodmecTB. IKOJIOrHIeCKHE CUCTEMBbI.

CooOmectBa opranu3smMoB. buoneHoz u ero crpykrypa. Cszu
MEXIy OpraHu3MamMu B OMOLIEHO3E.

Okocucrema Kak otTkpbitas cucrema (A. Jx. Tencnm).
OYHKIIMOHAIbHBIE OJOKM OpPraHu3MOB B SKOCHCTEME: MPOAYLIECHTHI,
KOHCYMEHTBI, peayleHThl. Tpoduieckue ypoBHH. Tpodudeckue nenu u
ceTu. AGuoTnueckue OJOKU 3KocucTeM. [10UBBI U WIIBI B AKOCHCTEMAX.
KpyroBopoT BemecTB U MOTOK SJHEPTUU B SKOCUCTEME.

OcHOBHBIE TMOKa3aTelId SKOCUCTEMBI. brnoMacca W NOpOIyKLHS.
DKOJIOTHYECKHE MUPAMUIBI YUCeTT, ONOMACCHI M SHEPTHH.

Hunamuxa  sxocucmem.  Kamacmpoguueckue  nepecmpotixu.
@nyxmyayuu. HampaBieHHbIE 3aKOHOMEpPHBIE CMEHBI COOOIECTB —
cykueccuu. llepBuuHblE W BTOPUYHBIE CYKUECCHM W WX HPUYHHBI.
AHTpONOreHHbIe BO3IEUCTBUS Ha cykiieccuu. KiimMmakcHoe coo01ecTBo.
buopasHooOpazue U TMONHOTAa KpPyroBOpOoTa BEHIECTB — OCHOBA
YCTOMYUBOCTU COOOIIIECTB.

[IpupoaHble PKOCUCTEMBI. JKOCUCHEMbL 03ED U peK. DKOCUCEMbL
Mopeli U 0KeaHos. IKocucmembl MyHOp, 1eco8, Cmenet, NyCMmvlHb.

AHTpPONIOTEHHBIE  DKOCUCTEMBL.  ATpO’KOCUCTEMA. ATPOILIECHO3.
Paznnuust MexTy aHTPOIIOT€HHBIMU U PUPOAHBIMHU IKOCUCTEMAaMHU.

YpboskocucrteMbl. OCHOBHBIE  KOMIIOHEHTHI  YpOO3IKOCHCTEM.
l'oponackass ¢dnopa u dayna. CuHaHTponu3alus TOPOJCKOW QayHBbI.
buosornyeckoe W XO3AWCTBEHHOE 3HAYEHUE ArpodKOCUCTEM H
ypOOIKOCUCTEM.

3aKOHOMEpPHOCTH  (OPMHUPOBAHMSI OCHOBHBIX  B3aMMOJICHCTBHIA
OpraHu3MoOB B DJKocHcTeMax. Ponb xackaonoeo sghgexma u 6udos-
20uguramopos (Kiouesvix 6udo8) 6 (OYHKYUOHUPOBAHUU IKOCUCHIEM.
IlepeHoc »HepruM ¥ BEHIECTB MEXKIY CMEXKHBIMA HSKOCHCTEMaMH.
Y CTOMYMBOCTh OPraHU3MOB, MOMYJSIIMM M 3KOCUCTEM B YCIOBHUSX
€CTECTBEHHBIX U AaHTPOIIOI€HHBIX BO3JEHCTBUM.

Mexanuzmvl  8030eticmeusi  3acpsA3HEHUli  PA3HBLIX MUNO8 HA
CcyOOp2aHUZMEHHOM, OPSAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCEMHOM
VPOBHAX, OCHOBbl 3KOJ02UHECKO20 HOPMUPOBAHUA AHMPONOSEHHO20



go3oeticmeusi.  MeToAONOrus  MOHHMTOPHUHIA  €CTECTBEHHBIX  H
AHTPOITOT€HHBIX 3KOCHCTEM.

JdeMoHCcTpanuu

IToptpert: A. JIx. Tencnu.

Tabmuupr m  cxeMbl: «CTpykTypa OHOLEHO3a», «IJKOCHCTEMA
IIMPOKOJUCTBEHHOIO  Jieca»,  «DKOCUCTEMA  XBOMHOro  Jecay,
«DyHKIMOHATIBHBIE TPYMIBl OPraHU3MOB B 3KocHcTeMe», «KpyroBopot
BEIIECTB B dKocucteme», «llenn nurtanus (mactOuIiHAas, IETPUTHAL)»,
«JKoJIoTHYECKass MNHpaMuAa 4YHuce», «IKOJOTHYecKas MNHUpaMuaa
onomMaccel», «DKoJorMyeckass NUpaMuaa »sHeprum», «OOpa3oBaHue
6onora», «llepBuunas cykneccus», «BoccTaHOBIeHHE Jieca TMOCIHE
noxapa», «JKocuctema o3zepa», « ArporeHos», «Kpyropopor BeuiecTs u
IIOTOK PHEPTUHM B arpoueHose», «[Ipumepsr ypboskocucTem».

ObopynoBanue: repOapuu pacTEeHUM, KOJUIEKIUMU HACEKOMBIX,
yyyeraa MNOTUL W 3Beped, repdapuu KyJbTypHBIX M JIHKOPACTYIIHX
pacTeHul, akBapuyM KaK MOJIETIb IKOCUCTEMBI.

IIpakTHyeckas padora «3yueHue u onucanue ypOo3KOCUCTEMBD.

JlabopaTtopnass palGora «l3ydeHue pa3HOOOpa3Usi MEJIKHX
MOYBEHHBIX YJICHUCTOHOTUX B PA3HBIX IKOCUCTEMAX).

IKCKypeust «IKCKypcus B THUIHYHBIN OuoreoneHo3 (B myOpasy,
Oepe3HsK, eNbHUK, Ha CYXOJOJbHBIM WIM TOWMEHHBIA JYyT, 03€po,
00JI0TO)».

IKCKypeust «IKCKypcHst B arpo’KocucTeMy (Ha IOJl€ WU B
TETUTMIHOE XO03SMCTBO)».

Tema 10. buocdepa — riodanbHas 3kocucTeMa

buocgepa — obmennanerapHas 000g04ka 3eMJIH, TJI€ CYIIECTBYET
WIN CYILIECTBOBaJa >XW3Hb. Pa3BuTue mnpezacraBieHuil o Ouocdepe B
Tpynax O. 3rocca. Yuenne B. . Bepnaackoro o 6mocdepe. Obmactu
o6uocdepsl u e€ cocras. JKuBoe BemecTBo Onocdepsl 1 ero QyHKIUH.

3aKOHOMEPHOCTH  CylllecTBOBaHUSl  Ouocdepbl.  OcoOEHHOCTH
ounocgepsl Kak rio0anbHON 3KOCUCTEMBI. /[MHAMUUEeCKOoe paBHOBECHUE B
ouocgepe. KpyroBoporel BemecTB U OHOT€OXUMUYECKHE IUKJIIbI
(yrmepona, azota). PutmMmuaHOCTh siBeHHM B Onocdepe.

3onanbHOCTh Onocdepnl. [lonsitne o O6mome. OCHOBHBIE OHWOMBI
CYILIHU: TYHJpa, XBOMHBIE J€CA, CMEIIAHHbBIE U HIMPOKOJIMCTBEHHBIE Jieca,
CTENH, CaBaHHBI, IIYCTBIHU, TPOIIMYECKHUE Jieca, BbICOKOrophs. Kiumar,
pPacTUTEIbHBIN U )KUBOTHBIM MUP OMOMOB CYIIIN.



Ctpykrypa ¥ (YHKIHUS >KUBBIX CHCTEM, OIEHKAa HMX PECYpCHOTO
MOTEHITHATA U OMOCPEPHBIX (PYHKITUH.

JdeMoHCcTpanuu

[Toptpetsr: B. . Bepnanckuii, 3. 3rocc.

Tabmuubr n cxemsl: «l'eocepsr 3emmm», «KpyroBopor azora B
npupone», «Kpyrosopor yrimepogma B mpupoae», «Kpyrosopot
KHucaoposa B mpupojae», «Kpyrosopor Bonsl B mpuposae», «OCHOBHBIE
ouombl cymmy, «Knumatudeckue mnosica 3emnn», «TyHnapay, «Taiiray,
«CMmemanusbiil necy, «llupokonuctBenuslil gecy, «Crenby, «CaBaHHaY,
«IIycteiasay, « Tponudeckuit ecy.

O6opynoBanue: repOapuil pacTeHU pa3HBIX OMOMOB, KOJUICKIIHH
KUBOTHBIX.

Tema 11. YestoBeKk M OKpPYyKAIOIAS Cpeaa

DKOJIOTUYECKHE KPU3UCHI U WX NpUUMHBL. Bo3nelicTBrue udenoBeka
Ha Owuocdepy. 3arps3HeHue BO3AyIIHOW cpeasl. OxpaHa BO3ayXa.
3arpsisHeHMEe BOJHOM cpenbl. OXpaHa BOAHBIX pecypcoB. Paspymienue
nouBbl. OXpaHa MOYBEHHBIX pecypcoB. MI3MeHeHue KiumMara.

AHTpONOreHHOE BO3/ICUCTBUE HA PACTUTEIBHBIA U )KUBOTHBIA MUP.
OxpaHa pacTUTENBHOIO M >KUBOTHOTO MuUpa. OCHOBHBIC MPUHIUIIBI
oxpanbl npupoasl. Kpacueie kuuru. Oco0o oxpaHsieMble HPUPOIHBIC
tepputropuu (OOIIT). borannueckue cajbl U 300J0TUYECKHE TAPKU.

OCHOBHBIE MPUHIMIBI YCTOMYMBOIO pa3BUTHUSL 4YEJIOBEUECTBA H
npupoabl.  PanuoHanbHOE — TPHUPOAOIONB30BAHWE U COXPAHECHHE
Oouwonornyeckoro pasHooOpasus 3emum. OOmmMe 3aKOHOMEPHOCTH
r100aTbHBIX SKOJOTHUECKUX KpHU3UCOB. (OCOOEHHOCTH COBPEMEHHOTO
KpHU3KCA U €r0 BEPOSITHBIC MOCIIEACTBUSI.

Pa3BuTHE METO0B MOHUTOPUHTA PA3BUTHSI OMACHBIX TEXHOTECHHBIX
MIPOIIECCOB. Cucmemnuvle uccne0o8anus nepexooa K
pecypcocobepezarouelt u KOHKYPEHMOCHOCOOHOL aHepeemuxe.
buonocuueckoe  paznoobpasue u  oOuopecypcvl.  Hayuonanohwie
uHpopmayuonnvie cucmemvl, obecneyusaowue 00Cmyn K uHgopmayuu
no  CcOCMoAHUIO ~ OMOENbHbIX  6U008 U 3kocucmem.  (OcHOBbL

aKopeabuumayuu aKocucmem u cnocobos O0pvOb c
buonospesxcoeHusimu. Pexoncmpykyus Mopckux u HazemMHvlX SKOCUCTEM.
JdeMoHCcTpanuu

Tabmuupbl U cxembl: «3arpsi3HeHHE aTMochepbl», «3arpsi3HEHHE
rugpocdepb», «3arpsasHeHue nouBb», «[lapaukoBbiit addexT», «Ocodo
OXpaHs€MbIE IPUPOIHBIE TEPPUTOPUI, «MOJENH yIIPaBISIEMOTO MUPay.



O6opynoBanne: ¢doTtorpadun OXpaHIEMBIX PACTEHUH M >KHUBOTHBIX
Kpacnoit kauru Poccniickon @enepannn, KpacHou KHATH peruoHa.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBbI
1O BUOJIOI'MHU HA YPOBHE CPEJHEI'O OBLIEI'O
OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K PE3YJIbTATaAM OCBOCHMUS
00yYaIOIIMUMUCS MPOrpaMM CPeTHEr0 O0IIero 00pa3oBaHus: JIUYHOCTHBIE,
METaNpeIMETHBIE U MPEIMETHBIE.

B cTpyKType JMYHOCTHBIX pE3yJIbTATOB OCBOEHHUSI MPOrpaMMBbI I10
OMOJIOTUM  BBIJCICHBI  CIEAYIOIIME  COCTaBIAIONIME:  OCO3HAHHE
00yYarOIMUMUCA POCCUMCKON TPaXaaHCKOW UIEHTUYHOCTH — TOTOBHOCTHU
K CaMOpPAa3BUTHIO, CAMOCTOATEIHOCTH WU CaMOOIPENEIICHUIO, Haaudue
mMomueayuu K OOy4YeHHIO OWOJIOTUH, yeleHanpasienHoe pa3eumue
BHYTPEHHHUX YOEXKICHUIN JTUYHOCTU HA OCHOBE KIIFOUEBBIX LIEHHOCTEH U
UCTOPUYECKUX  TpaAMIMi  pa3BUTUS  OMOJOTMYECKOTO  3HaAHWUS,
20MOBHOCMb U CNOCOOHOCMb O0YUAIOIUXCS PYKOBOJICTBOBATHCS B CBOCH
NEATEeNIbHOCTH I[EHHOCTHO-CMBICJIOBBIMU ~ YCTAHOBKAMH, MPUCYITUMHU
cucteMe OHOJIOTMYECKOTrO O00pa3oBaHUs, Haiuuue npasoco3HaAHUs
AKOJIOTUYECKON KYJIBTYpBI, CHOCOOHOCMU Ccmasums UEIU U CTPOUTh
KU3HEHHBIE TUTaHBI.

JIngyHOCTHBIE pE3yJbTAThl OCBOCHHUS MPOrpaMMbl MO OHOJIOTUU
JOCTUTAIOTCSI B €JUMHCTBE Y4€OHOM M BOCHIHUTATEIBHON AEATEILHOCTU B
COOTBETCTBUM C TPAJULHOHHBIMU POCCUHUCKUMU COLIMOKYJIbTYPHBIMH,
UCTOPUYECKUMH U TYyXOBHO-HPAaBCTBEHHBIMU [IEHHOCTSIMH, IPUHSATHIMU B
oOmmecTBe TpaBWJaMU W HOPMaMH TIOBEICHUS H CIIOCOOCTBYIOT
MpoIecCaM CaMOMO3HAHUSI, CAMOBOCIIUTAHUS U CAMOPAa3BUTHS, PA3BUTHUSA
BHYTPEHHEH MO3UIMU JIMYHOCTH, MATPUOTU3MA U YBAKECHUS K 3aKOHY U
PaBOIMOPSAKY, YEIOBEKY TpyJda M CTapUIEMy IOKOJEHHUIO, B3aUMHOIO
yBaXKEHUSI, OEPEKHOIO OTHOIICHUS K KYJIBTYPHOMY HacleIuio U
TpaIuUKsIM MHOrOHanuoHainbHOro Hapona Poccuiickon ®enepanuu,
MIPUPOJIE U OKPYIKAIOIIEH Cpee.

JIn4HOCTHBIE  pe3yJibTaThl  OCBOGHHS  y4eOHOTO  MpeaMeTa
«buonorusi»»  AOMKHBI  OTpakaTb T'OTOBHOCTh U CHOCOOHOCTH
oOy4Jaronmxcsi PyKOBOJCTBOBAaThCA C(POPMUPOBAHHON  BHYTPEHHEM
MO3ULHUEN JIMYHOCTH, CUCTEMOW LIEHHOCTHBIX OPHEHTALNM, MO3UTUBHBIX
BHYTPEHHUX YOEXKJI€HUI, COOTBETCTBYIOIIUX TPATUIIMOHHBIM IIEHHOCTSAM
poccHuiickoro oOIIEecTBa, pACIIMPEHUE >KU3HEHHOI'O OINbITa W OMbITa



NEATENbHOCTH B INPOLIECCE pean3allid OCHOBHBIX HallpaBiICHUUN
BOCITUTATEIbHOM IE€ATEIbHOCTH, B TOM YUCIIE€ B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

Cc()OPMUPOBAHHOCTh TPAXKIAAHCKOW MO3UIMM OOyYaroIIerocs Kak
aKTUBHOTO M OTBETCTBEHHOTO WIEHA POCCUICKOT0 00IIECTBa;

OCO3HAaHUE CBOMX KOHCTUTYILMOHHBIX IIpaB M 0OS3aHHOCTEM,
YBaXEHUE 3aKOHA U MPABONOPSJIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOM JEATENBHOCTH IPU
CO3/IaHHUU Y4YEOHBIX IPOEKTOB, PEIICHUU YYEOHBIX M IO3HABATEJIbHBIX
3a/1a4, BBINOJHEHUU OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH OIpPEAETSATh COOCTBEHHYIO IMO3UIIMIO 10 OTHOIICHHUIO K
SBJICHUSIM COBPEMEHHOM KU3HU U OOBSICHATH €€;

YMEHHME YyUWUThIBaTb B CBOMUX JIEWCTBUAX HEOOXOAMMOCTH
KOHCTPYKTUBHOTO B3aUMOJICUCTBUS JIOAECH C pa3HbIMU YOEKICHUSIMH,
KYJIbTYPHBIMU LIEHHOCTSIMU M COLUAJILHBIM MOJI0KEHHUEM;

FOTOBHOCTh K COTPYOHUYECTBY B IHPOLECCE COBMECTHOTO
BBINIOJIHEHHS y4€OHBIX, MO3HABATEJIbHBIX M MCCIEA0BATEIbCKUX 3a]1a4,
YBa)KUTEIBHOTO OTHOILIEHUS K MHEHHUIO ONIOHEHTOB NpPH OOCYKIECHUU
CIIOPHBIX BOIIPOCOB OMOJIOTMUECKOI0 COJIEPIKAHNUS;

TOTOBHOCTBH K TYMAHUTAPHON U BOJIOHTEPCKOM E€ATEIbHOCTH;

2) IaTPHMOTHYECKOr0 BOCIIUTAHMA:

C()OPMUPOBAHHOCTb POCCUHCKON TPaXXAAHCKOW HAECHTUYHOCTH,
NaTpUOTH3Ma, YBAKEHUS K CBOEMY Hapojay, UyBCTBa OTBETCTBEHHOCTHU
nepen PoamHoM, ropocty 3a CBOM Kpau, CBOXO PonuHy, CBOM A3BIK H
KYJIbTYpPY, IPOILIOE M HACTOALLEE MHOTOHAIMOHAIBHOTO Hapoaa Poccnu;

[IEHHOCTHOE OTHOILIEHUE K MPUPOJHOMY HACIEAMIO U MaMITHUKaM
OpUpOJIbl, JOCTHKEHHUAM Poccunm B Hayke, HMCKycCTBE, CIOPTE,
TEXHOJIOTHSIX, TPYIE;

CIIOCOOHOCTH OLICHMBATh BKJIAJl POCCUICKUX YUYEHBIX B CTAHOBJICHHE
U pa3BUTUE OWOJIOTMH, MOHUMAHMS 3HAYEHHs] OMOJIOTMM B TMO3HAHUU
3aKOHOB IPUPO/Ibl, B AKU3HU YEJIOBEKA U COBPEMEHHOI'O OOLIECTBA;

uaeliHasg yOexaAEHHOCTb, TOTOBHOCTh K CIY)KCHHIO M 3alUTE
OtevecTBa, OTBETCTBEHHOCTH 3a €r0 CyJb0Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE TyXOBHBIX IEHHOCTEH POCCUIICKOr0 HapoIa;

C()OPMUPOBAHHOCTh ~ HPABCTBEHHOI'O  CO3HAHUSA,  3TUYECKOTO
[IOBEJICHUS;



CHOCOOHOCTh OLICHMBATh CUTYAallMI0O W IPUHUMATh OCO3HAHHBIE
pelIeHUs, OPUEHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI H
LIEHHOCTH;

OCO3HaHME JIMYHOTO BKJIAJAa B TOCTPOCHUE YCTOMYMBOTO OYyIIIETO;

OTBETCTBEHHOE OTHOLIEHUE K CBOMM POJMTEISIM, CO3IaHHUIO0 CEMBH
HAa OCHOBE OCO3HAaHHOIO TMPHUHATHS LEHHOCTEHW CEMEUHOM MXWU3HU B
COOTBETCTBHUHM C TPAAULUAMU Hapo10B Poccuu;

4) 3cTeTH4eCKOTr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHHE K MHUpPY, BKJIIOYas JCTETHKY ObITa,
Hay4YHOI'O0 U TEXHUYECKOr0 TBOPYECTBA, CIOPTA, TPyAd, OOIIECTBEHHBIX
OTHOIIICHU;

NOHUMaHUE AMOIMOHAILHOTO BO3JCUCTBUS KUBOW MPUPOILI U €€
IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXEHUIO B Pa3HbIX BHUJAX MHCKYCCTBa,
CTPEMJICHHE MTPOSIBIISITh KAYECTBA TBOPUECKON JTUYHOCTH;

S) ¢usnueckoro BoOCHMTAHUA, (POPMHPOBAHHMA KYJIbTYPHI
3/0POBbS U IMOIHOHAJIBLHOTO 0JIATONOJTYYMS

NOHUMAaHUE U peann3alus 3J0pOBOro U 0€30MacHOro o0pasza KU3HU
(3mopoBO€e TUTaHUE, COOJIIOJICHHE TUTMEHUYECKUX TMpaBUI U HOPM,
cOamaHCUPOBAHHBIA PEKUM 3aHATUI U OTHbIXA, peryjsipHas (Qu3nuecKas
AKTUBHOCTB), OEPEKHOI0, OTBETCTBEHHOI'O Y KOMIIETEHTHOI'O OTHOILICHHUS
K COOCTBEHHOMY (DU3UYECKOMY U IICUXUYECKOMY 370POBBIO;

NOHUMAaHUE IEHHOCTU MPAaBWJI UHIUBUIYATBHOTO U KOJIJIEKTUBHOTO
0€30MMacHOT0 MOBEICHUS B CUTYAIUAX, YTPOXKAIOIMIUX 3JOPOBBIO U JKU3HU
JIIOACH;

OCO3HAHWE TMOCJIEACTBUM W HENpUSTUS BPEIHBIX MPUBBIYEK
(ymotpe06eHus ajJKoroJisi, HAPKOTUKOB, KypEeHUS );

6) TPy10BOI0 BOCIIMTAHMS:

FOTOBHOCTh K Tpydy, OCO3HAaHHWE IIEHHOCTH MAacTepCTBa,

TPYA0JIO0HE;
TOTOBHOCTh K AaKTHBHOW JCATCIBHOCTH TEXHOJOTHYECKOH U
COIMATTLHOM HaTpPaBJICHHOCTH, CIIOCOOHOCTH UHUITNUPOBATH,

IUTAHUPOBATh U CAMOCTOSTEIBHO BBIMOJHATh TAKYIO AEATEIIBHOCTB;
WHTEpEC K pa3inuHbIM chepaM mpodeCcCHOHATBHONU NEeITeILHOCTH,
yMEHUE COBEpIIaTh OCO3HAHHBIM BBIOOp Oynymer mnpodeccun u
pean30BbIBaTH COOCTBEHHbBIC KU3HEHHbIC TUTAHbL;
TOTOBHOCTh U CITIOCOOHOCTH K 00pa30BaHMIO U CaMOOOPa30BaHUIO Ha
MPOTSKEHUH BCEU KU3HU;



7) 3KOJIOTH4eCKOr0 BOCIIMTAHUSA:

SKOJIOTMYECKH LENeco00pa3HOe OTHOLIEHHWE K NpPHPOAE Kak
MCTOYHUKY U3HHU Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHMS;

MOBBIIICHUE YPOBHS SKOJOTHYECKOW KYJIBTYphl: MPUOOpETEHHE
OMbITa MJIAHUPOBAHMS OCTYNKOB U OLEHKH MX BO3MOKHBIX MOCIEACTBUI
JUISL OKPYKAKOLIEH CPEIbL,

OCO3HAHHWE TJIO0ATBHOTO XapakTepa HKOJIOTHYECKUX MpoOjeM W
nyTel UX pelieHus;

CIIOCOOHOCTh ~ MCIIOJIB30BaTh MpPUOOpETaeMble MpU  HU3YYECHHUH
OMONOTHM 3HAHUS M YMEHHUS TpPHU PEIICHUHW MpoOJieM, CBSA3aHHBIX C
pallMOHANIBHBIM ~ TPUPOJIONOJIH30BAHUEM (cobmoneHue MpaBUII
NOBEJACHUS B MPHUPOJIC, HAMpPaBICHHBIX HA COXpPAHEHHWE PaBHOBECUS B
HKOCUCTEMAX, OXpaHy BUOB, IKOCUCTEM, OUOCGhEpHI);

AKTUBHOE HEMPUATHE JIEUCTBUM, MPUHOCSIIIMX BPEIl OKPYKAIOIICH
NPUPOJHOM  Cpene, YMEHHE MPOTHO3MPOBAaTH  HEOJArONpPUATHHIE
DKOJIOTUYECKAE  IOCHEACTBUS  NPEANPUHUMAEMBIX  JEUCTBUM W
peIoTBpallaTh UX;

HaJIM4YKUE Pa3BUTOTO 3KOJIOTMUECKOTO MBIIUICHUS, IKOJIOTHYECKOM
KyJbTYpBl, OIbITA JEATEILHOCTH SKOJOTUYECKON HAMpaBIECHHOCTH,
YMEHUSI PYKOBOJICTBOBATHCSI UMM B MTO3HABATEILHOM, KOMMYHUKAaTUBHOM
U COLMAJIBHOM NpPAaKTUKE, TFOTOBHOCTU K YYACTHIO B IPAKTUYECKON
JEeSTEbHOCTH SKOJIOTUYECKON HAIIPaBICHHOCTH;

8) HeHHOCTH HAYYHOTO MO3HAHMS:

c(hOpMUPOBAHHOCTD MUPOBO33pPEHU, COOTBETCTBYIOILIETO
COBPEMEHHOMY YpPOBHIO pPa3BUTUS HAayKH U OOILECTBEHHOW IMPAKTHKH,
OCHOBAHHOI'O Ha JAHAJIOre KYJIbTYp, CIOCOOCTBYIOUIETO OCO3HAHUIO
CBOET0 MeCTa B MOJIUKYJIbTYPHOM MUPE;

COBEPILIEHCTBOBAHUE SA3BIKOBOM W YMTATEIbCKOW KYJIbTYpPbhI Kak
CpelICTBa B3aUMOJECHCTBUSA MEXKIY JIOJIbMH U ITO3HAHUS MUPA;

NOHUMaHUE crienuUKU OMOJIOTUM KaK HayKH, OCO3HAHUS €€ POJiu B
(GOpMHUPOBAaHUM  PALMOHATBHOTO HAYYHOIO MBIIUICHHS, CO3JaHHUU
[IEJIOCTHOTO MPEJCTaBICHUSI 00 OKpYyKalolleM MHpe KaKk O €IUHCTBE
NpUPOABL, 4YeJIOBEeKa M  O0OlecTBa, B  IO3HAHUU HPUPOIHBIX
3aKOHOMEPHOCTEH U PEIIEHUH NpoOJIeM COXpaHEHUs MPUPOJHOTO
paBHOBECHS,

yOeXKIEHHOCTh B 3HAYMMOCTH OHOJIOTMM JUIsl COBPEMEHHOM
UBUJIM3AIMKA: O0ECIEUeHUsT HOBOTO YPOBHS Pa3BUTHS MEIUIIUHBI,
CO3/IaHHE€ TEPCIEKTUBHBIX OMOTEXHOJOTHH, CHMOCOOHBIX  pelIaTh



pecypcHbIe TPOOIEMbl Pa3BUTHS YEJIOBEYECTBA, TOMCKA ITyTEN BbIXOJA U3
r700aNbHBIX JKOJIOTMYECKUX NpobjaeM M obecrnedeHus Iepexoja K
YCTOMYMBOMY Pa3BUTHIO, PAllMOHAILHOMY HCIIOJIb30BAHUIO MPUPOIHBIX
pecypcoB U (POpMHUPOBAHHIO HOBBIX CTAHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUH OMOJIOTMYECKUX 3HAHUM B LIEISAX
MOBBIIIECHHS O0IIEH KyJIbTYpbl, €CTECTBEHHO-HAYYHOW T'PaMOTHOCTH, KaK
COCTaBHOM 4YacTH (PYHKIMOHAJIBHONM TIpamMOTHOCTH OOYy4Yaromuxcs,
(bopMupyeMoii Ipu N3yuyeHUU OMOJIOTHH;

INOHMMaHUE CYUIHOCTM METOJOB II03HAHUS, MCIIONb3YyEMbIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HMCIIOJIb30BATh MOJydYaeMble 3HAHUS
UIA  aHaIM3a W OOBSCHEHMs SBICHUN OKPYXKAIOLIErO0 MHpa H
OPOUCXOASIIMX B HEM HM3MEHEHHWI, YMEHHE JienaTb OOOCHOBAaHHBIE
3aKJIFOUYEHUS Ha OCHOBE HAy4yHbIX (PAKTOB M HMEIOIIUXCS JAHHBIX C
LEJIBIO TTOTYYEHHSI JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh ~ CaMOCTOSITEJIBHO — HMCIIOJIb30BaTh  OMOJIOTHUECKUE
3HAHMS IS PELICHHS] POOJIEM B PEAIbHBIX )KU3HEHHBIX CUTYalUsX;

OCO3HAHHWE IIEHHOCTM HAyYHOW  JEATENbHOCTH, TOTOBHOCTb
OCYIIECTBIISATh IPOEKTHYI0 M  MCCIEAOBATEIbCKYIO JAEATEIbHOCTD
WHIMBUIyaJIbHO U B TPYIIIIE;

TOTOBHOCTh M CIOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHHUIO H
caM0o00Opa30BaHNI0, K AaKTHUBHOMY IIOJIYYEHUIO HOBBIX 3HAHUU 1O
OMOJIOTMH B COOTBETCTBUU C )KU3HEHHBIMU MOTPEOHOCTSIMH.

METAIIPEIMETHBIE PE3YJIBTATDBI

MeranpeaMeTHbie pe3ybTaThl OCBOCHHSI Yyd4eOHOTO TMpeaMeTa
«buonorusy BKIIOYAIOT: 3HAYUMBIC 11 (POPMHUPOBAHUS MHPOBO33PCHHUS
00yJaronMXxcsi MEXKIUCIUTTHHAPHBIC (MEXIPEIMETHBIE) OOIIeCHAYYHBIC
MOHSTHUS, OTPAXAIOIME LEJIOCTHOCTh HAYyYHOM KapTUHBI MHUpa H
cnenuduKy METOAO0B MO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax
(BemiecTBO, HHEPTUs, SBICHHE, TPOIECC, CUCTEMa, HAYYHBIA (DaKT,
MPUHITUII, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, WCCIICOBAaHUE,
HaOJIIO/ICHHE, WM3MEpPEHHUE, DKCIEPUMEHT M JApPYIHe); YHUBEpCaJIbHBIC
yueOHbIe JeNCTBUA (mo3HaBaTeIbHBIE, KOMMYHUKATUBHBIE,
peryJaTuBHbIE), obecrneunBarome GopMUpOBaHUE (PYHKIIMOHAIBHOM
IPAaMOTHOCTH M COITMATHLHOW KOMIIETCHIIMHM O0Yy4YarOmUXCsl; CIIOCOOHOCTh
OoOy4Jarommxcsi  WCTHOJB30BaTh  OCBOCHHBIE  MEXIAUCITUIUTMHAPHEIE,



MHUPOBO33PEHUYECKAE 3HAHWS W YHUBEPCAIbHBIC y4eOHBIC NEHUCTBUS B
ITI03HABATEJIbHOW U COLIUAJIBHON IPAKTHUKE.

B pesynbrare uzyueHus OMOJIOTMM Ha YPOBHE CPEIHEr0 OOIIero
oOpa3oBaHus y oOywaroierocs 0yayT copmMupoBaHbl O3HABATEIbHBIC
YHUBEpCAIbHBIC YU4EOHBIC ICHCTBUS, KOMMYHUKATUBHBIC YHUBEPCAIHHBIC
y4eOHbIE JIEHCTBUS, PETYJISATUBHBIC YHUBEPCATbHBIC yUeOHBIC ICHCTBUA,
COBMECTHAs JCSATEIHHOCTD.

MeranpeaMeTHble Pe3yibTaTbl OCBOEHHUS IMPOTPAMMBI CPEIHETO
oO1ero 00pa3oBaHusl IOJKHBI OTPaXaTh:

OBjaseHue YHUBEPCAJIbHBIMH YYeOHBIMH MO3HABATEIbHBIMH
AeCTBUSIMM:

1) 6a30Bble JIOrHYEeCKHE TeHCTBHS:

CaMOCTOATENbHO (HOPMYJUPOBATh U AKTYaJU3UpPOBATH MPOOIIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIb30BaTh TIPH OCBOCHWM 3HAHWM TMPUEMBI JIOTHYECKOTO
MBINIUTCHUs ~ (aHanW3a,  CUHTE3a,  CpaBHEHWA,  Kiaccudukanuy,
0000111eH1S ), paCKPhIBaTh CMBIC]T OMOJIOTHUYECKUX TTOHATUM (BBIACTATH HX
XapaKTepHbIC TPU3HAKH, YCTAHABIUBATH CBS3U C APYTUMU OHITUIMU);

ONpeNeNATh LeNd ACATENbHOCTH, 3a/aBasi MapaMeTpbl U KPUTEPUH
WX  JIOCTHKEHHUS, COOTHOCHUTHb  PEe3yibTaThl  NEATCILHOCTH  C
MMOCTABJICHHBIMH LIETISIMU;

UCIOJIb30BaTh OMOJIOTUYECKHUE MOHATUS J11 00bSICHEHUS (haKTOB U
SIBJICHUW KUBOM TIPUPO/IbI,

CTPOUTH JIOTHUECKHE PACCYXKICHUS (MHIYKTUBHBIC, JETyKTHUBHEIE,
M0 AaHAIOTHH), BBISBIATH 3aKOHOMEPHOCTH ¥ TPOTHUBOpEYHs B
paccMaTpUBaEMBbIX SBJICHUSIX, (HOPMYIUPOBATH BHIBOJIBI M 3aKIIFOUCHNUS,

OPUMEHSTh CXEMHO-MOJENbHbIE CpEACTBa Il IPEICTaBIICHUS
CYIIECTBCHHBIX CBSI3€d M OTHOIICHUH B HW3YYaeMBIX OHOJIOTHYCCKUX
00BEKTaX, a TaKXKe MPOTUBOPEUH pPA3HOTO pOja, BBIIBICHHBIX B
Pa3IUYHBIX UH(HOPMAIIMOHHBIX HCTOYHUKAX;

pa3pabaThiBaTh IUIaH peEIICHUS MpoOJeMbl € Yy4E€TOM aHalIM3a
UMEIOIIUXCSl MAaTEPUAIIbHBIX U HEMATEpUaIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JIEATECILHOCTH, OIICHUBATH COOTBETCTBHE
PE3YNbTATOB IEJISIM, OIICHUBATh PUCKHU MTOCIIEICTBHIA IEATSILHOCTH;

KOOPJIMHUPOBATh M BBINOJHATH pPabOTy B YCIOBHSX peajIbHOTO,
BUPTYaAJIbHOT'O U KOMOMHUPOBAaHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIUICHUE MPU PEIICHUH KU3HEHHBIX
npooeM.



2) 6a3oBble MccaeA0BaATEIbCKHE NeiiCTBUSI:

BIIQJICTh HABBIKAMHM y4eOHO-MCCIEIOBATEIBCKON W  TMPOCKTHOMN
NEeATEeIbHOCTH, HaBBIKAMHU pa3pelICHHs IMpo0JieM, CIOCOOHOCTBIO H
TOTOBHOCTBIO K CaMOCTOSATEIIBHOMY TIOMCKY METOJIOB pelIeHUs
MPaKTUYECKUX 3a]1a4, MPUMEHECHHIO PA3IMYHBIX METOIOB TIO3HAHUS;

WCIIOJIB30BaTh PA3IUYHBIC BHUABI JEATEIBHOCTH TIO TOTYYEHUIO
HOBOTO 3HAHUS, €r0 MHTEPIPETAIINU, MPEOOPA30BAHUIO U IPUMECHEHHIO B
y4eOHBIX CHUTyalMsX, B TOM 4YHCJIE TMPH CO3J[aHUM YYEOHBIX W
COITMAIBLHBIX MPOEKTOB;

dbopMHupOBaTh HAyYHBIH THUII MBIIUICHUS, BIAIETh HAYIHOU
TEPMUHOJIOTHEH, KITFOUEBBIMY MOHATHSIMU ¥ METOJIAMU;

CTaBUTh U (OpMyIHUpOBaTh  COOCTBEHHBIC  3ajJauyd B
00pa3oBaTeIbLHON ACATEILHOCTH U KU3HEHHBIX CUTYAIUsX;

BBISIBJISITh  IPUYMHHO-CJICJICTBEHHBIC CBSI3M M aKTyaJIM3UpPOBATH
3a/1ady, BBIJBUTATh THIOTE3y €€ perieHUs, HaXOAUTh apTyMEHTHI IS
JI0KA3aTeNIbCTBA CBOMX YTBEPXKACHUH, 3a7]aBaTh MapaMeTpPbl U KPUTECPUU
pelieHus;

aHaJM3UPOBATh MOJIYUYCHHBIC B XOJ€ PEIICHUS 3a7a4d PE3ysIbTaThl,
KPUTUYECKH OIIEHHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHHUE
B HOBBIX YCJIOBHSIX;

JaBaTh OIIEHKY HOBBIM CHTyaIlUsiM, OIICHUBATh MPUOOPETEHHBIN
OTIBIT;

OCYILIECTBIIATH 1IE€JICHANPABICHHBIM TMOKWCK IEepeHOca CPEeJCTB H
CIIOCOOOB JICUCTBUS B TPO(PECCHOHATILHYIO CPENY;

YMETh TEPEHOCUTh 3HAHWS B TO3HABATEIBHYI0 W TMPAKTHYECKYIO
00J1aCTH KU3HEIEATCIIbHOCTH;

yMETb UHTETPUPOBATH 3HAHUSI U3 PA3HBIX YUCOHBIX IIPEAMETOB;

BBIJIBUTaTh HOBBIC HJICH, TpEajiaraTh OPUTHHAIBHBIC TMOIXOIbI H
peIIeHus], CTaBUTh MTPOOJIEMBI U 3a7a49H, JOMyCKAIOIINE aThTePHATUBHBIC
pelieHus.

3) pabora ¢ unpopmanmeii:

OPUEHTUPOBATHCA B PA3IMYHBIX UCTOUHMKAX HMHGOpPMAIUK (TEKCTE
y4eOHOTrO MOCOoOMs, HAYYHO-TIONMYJSIPHONW JUTEpaType, OMOJIOTHYECKHUX
CIOBapsAX W CIOPAaBOYHUKAX, KOMITBIOTEPHBIX 0a3ax JaHHBIX, B
WNHurtepueTte), anamu3upoBaTh WHGOPMAIIUIO PA3TUYHBIX BUIOB U (Popm
IpeACTaBICHUs, KPUTHYECKH OICHUBAaTh €€ JOCTOBEPHOCTh U
HEMPOTUBOPEYUBOCTH;



(dbopMyIMpOBaTh 3aMpOCHl U MPUMEHSITHh Pa3IMYHBIE METOIBI MPH
noucke MW orbope Ouomornyeckoil wuHpOpMalnu, HEOOXOAUMOU IS
BBITIOJIHEHUS Y4€OHBIX 3a/1a4;

npuoOpeTaTh OTIBIT UCITIOJIb30BAHUS nH(pOpPMaIMOHHO-
KOMMYHHKAaTHUBHBIX  TEXHOJOTHH,  COBEpIICHCTBOBATh  KYJIbTYpYy
aKTUBHOTO MCIIOJIb30BaHUS PA3TUYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BbIOMpaTh ONTUMAJIbHYIO (OPMY MpPEICTaBICHUS
Oouosiornyeckor nHGopMaUKu (CXeMbl, Tpauku, aHarpaMmbl, TaOJIUIIBI,
PUCYHKH U IPYTOE);

MCIIONIb30BaTh HAYYHBIA SI3BIK B KAUECTBE CPEACTBA MPHU paboTe C
Oounonoruueckor mHGopMaIueil: IpUMEHATh XUMHYECKHe, (pusndeckue u
MaTEeMaTUYeCKUe 3HAKM M CHUMBOJIBI, (opMylbl, abOpeBuatypy,
HOMEHKJIATypy,  HCIOJb30BaTh U  MpeoOpa3oBbIBaTh  3HAKOBO-
CUMBOJIMYECKHUE CPEJICTBA HATTISITHOCTH;

BJIa/ICTh HAaBbIKAMHU pACHO3HABaHUS M 3alUThl WHGPOpPMAIUH,
nH(POPMAIIMOHHON 0€30MaCHOCTH JTUYHOCTH.

OBaanenue YHHMBepPCAJIbHBIMH KOMMYHHKATUBHBIMH
JNEeUCTBUAMMU:

1) oOmenme:

OCYIIECTBIISITh KOMMYHUKAIIMM BO BceX cepax >KU3HU, aKTUBHO
y4acTBOBaTh B JAHMANIOTE WM JUCKYCCHM IO CYIIECTBY OOCYXIaeMoit
TeMbl  (YMEHHE 3aJaBaTh  BOIIPOCHI,  BBICKa3bIBaTh  CY>KIEHUS
OTHOCUTEJIBHO  BBIMIOJIHEHUS  MpejjiaraeMod  3aJayd, Y4YUTHIBAThH
MHTEPECHI U COTIACOBAHHOCTD MO3ULIUN APYTUX YIACTHUKOB JTUAIIOTA WU
JIUCKYCCHN);

pacno3HaBaTh HeBepOajbHbIE CpEACTBA OOIIEHUS, MOHUMATh
3HAUYEHHE  COIMAIbHBIX  3HAKOB, MPEANOCHUIOK  BO3HUKHOBEHUS
KOH(QJIMKTHBIX CUTYyallMi, YMETh CMsT4aTh KOH(DIUKTBI U BECTH
MIEPETOBOPBL;

BJIQJIETh PA3NIMYHBIMU CIOCOOaMU OOIIEHHUS M B3aMMOJICHCTBUS,
NOHUMAaTh HaMEPEeHHs JAPYIuX JIOJeH, TPOSBIATh YBaKUTEIHHOE
OTHOLIEHUE K COOECETHUKY U B KOPPEKTHOU ¢dopme (HopMyIupoBaTh
CBOM BO3PaXCHHUS;

pa3BEPHYTO U JIOTUYHO U3Jaratb CBOIO TOYKY 3pEHHS C
UCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB.

2) coBMeCTHas AeSITeJIbHOCTD:

NOHUMaTh W  HCIOJb30BATh MPEUMYLIECTBA KOMAaHAHOW H
WHANBUAYyAIbHON pPaOOTHl MPH pPEHICHUH OHOJOTHYECKON MpOOIIEeMBl,



O00OCHOBBIBaTh ~ HEOOXOJUMOCTh MPUMEHEHHUS TPYNIOBBIX  (HopM
B3aUMOJICHCTBUS IPHU PEUICHUHU YUEOHOM 3a1a4u;

BbIOMpaTh TEMATUKy U METOJbl COBMECTHBIX AECUCTBUN C y4€TOM
OOIIMX UHTEPECOB M BO3MOMXKHOCTEH KaX/10T0 4jieHa KOJIJIEKTHBA,;

MPUHUMATh LEIU COBMECTHOH JAESTENbHOCTH, OPraHU30BBIBATH W
KOOPJIMHHUPOBATh JACHUCTBUSA IO €€ JOCTHKEHHUIO: COCTaBIATH IUIAH
NEUCTBUM, pacupenessiTb poiau C Yy4€TOM MHEHUH YYaCTHHKOB,
00CyKIaTh pe3yJIbTaThl COBMECTHOW PadOTHI;

OLICHMBATh KaueCTBO CBOEr0 BKJIAJa M KaXJOr0 YYacCTHHUKA
KOMaH/Ibl B OOl pe3yabTaT 0 pa3padOTaHHBIM KPUTEPHUSIM;

IpeiaraTh HOBBIE MPOEKTHI, OLICHUBATh UJIEU C MMO3ULIMA HOBU3HBI,
OPUTHHAIBHOCTH, IPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBJIATh  IO3UTHUBHOE  CTPAaTETMYECKOE  IIOBEJACHUE B
pa3IMuYHBIX CHUTYalUsX, MPOSBISATH TBOPUYECTBO M BOOOpa)xKeHHE, OBITH
VWHULAATHBHBIM.

OBiaseHUe YHMBEPCAJIbHBIMH PeryJISTHBHBIMH JeHCTBUSMMU:

1) camoopranusanus:

UCIIOJIb30BaTh OMOJIOTUYECKUE 3HAHMS Ul BBISBICHUS IPOOJIEM U
UX PEILEHUS B )KM3HECHHBIX U YUEOHBIX CUTYalUsX;

BbIOMpaTh Ha OCHOBE OHOJIOTMYECKUX 3HAHUU 1IENEBblE U
CMBICJIOBBIE YCTAHOBKU B CBOMX JEHCTBUAX U MOCTYNKAX MO OTHOLLIEHHUIO
K KUBOM IIPUPOJE, CBOEMY 3[I0POBBIO U 3JOPOBBIO OKPYKAIOLIUX;

CaMOCTOATENIBHO OCYLIECTBJIATh II03HABATEIBHYIO JEATEIbHOCTD,
BBISIBJISITH IPOOJIEMBI, CTaBUTh U (hOPMYJIUPOBATH COOCTBEHHBIC 33/1a4H B
00pa30BaTENbHOMN IEATEIbHOCTH U )KU3HEHHBIX CUTYyaIUsX;

CaMOCTOSITENIbHO COCTAaBJIATh IUIaH PEIICHUs MPOOJIEMBI C y4ETOM
HUMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEAIOUTEHUI;

JaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

paclIMpATh PAMKM Y4eOHOro MpeaMera Ha OCHOBE JIMYHBIX
IPEANOYTEHUH;

JeNaTh  OCO3HaHHBIM  BBIOOp, AapryMEHTHpPOBAaTh €ro, OpaTh
OTBETCTBEHHOCTb 32 PEIICHHUE;

OLICHUBATh IPHOOPETEHHBIN OIIBIT;

CrocOOCTBOBAaTh  (POPMHUPOBAHUIO U MPOSBICHUIO  IIHPOKOM
SPYAMLIMM B pa3HbIX OOJACTSAX 3HAHWM, MOCTOSHHO IOBBIIIATH CBOIl
oOpa30BaTeNbHBIN U KyJIbTYPHBII YPOBEHb.

2) CAMOKOHTPOJIb:



7aBaTh OLEHKY HOBBIM CHUTyalHsM, BHOCHTb KOPPEKTHBBHI B
NEeATENbHOCTh, OEHUBATH COOTBETCTBUE PE3YJIbTATOB LIETSAM;

BJA/IeTh HaBbIKAMM I103HABATEIbHON pe(diekcHu KaK OCO3HAHMS
COBEpIIAEMBbIX JEHCTBUI U MBICIIUTEIbHBIX IPOLIECCOB, UX PE3YJIBTATOB U
OCHOBAHUH, MCIONb30BaTh MPUEMBI PEICKCUH IJsl OLICHKH CHUTYAallHlH,
BBIOOPA BEPHOTO PEIICHUS;

YMEThH OLICHUBATh PUCKUA U CBOEBPEMEHHO NPUHUMATh PELICHUS I10
UX CHUKECHHUIO;

OPUHMMATh MOTUBBI UM apryMEHThl JApYyruX IpU aHAJIU3E
pE3yJIbTAaTOB EATENBHOCTH;

3) npuHATHE Ce0HA M APYTUX:

IPUHUMATh ce0sl, MOHUMAs CBOM HEIOCTATKU U JOCTOMHCTBA,

OPUHMMATh MOTUBBI UM  apryMEHThl JApYyTrUX IpU aHAJIU3E
pE3yJIbTAaTOB JIEATENBHOCTH;

IPU3HABATh CBOE MPABO U IIPABO JPYI'UX HA OIIUOKH;

pa3BUBAaTh CIOCOOHOCTh TIOHMMATh MHpP C TO3UIUH APYTroro
YeJI0BEeKa.

IHPEJMETHBIE PE3YJIBTATDBI

[IpenMeTHbie  pe3yabTaThl OCBOEHUS  COJICpPX)aHUS  y4eOHOTro
npenmera «buonorus» Ha yriiyoJIEHHOM YypOBHE OPHEHTHPOBAaHbI Ha
obecrieueHue npoduibHOro oOydeHus oOydwarouuxcsi Ouonoruu. OHH
BKJIIOUAIOT: crienu@uyeckue s OUOJIOTUM HAaydHbIE 3HAHUS, YMEHUS U
CHOCOOBI JICUCTBUN MO OCBOCHHUIO, MHTEPIPETALUU U TPEOOpPa30BaAHUIO
3HAHWM, BUJBI JESITEIIBHOCTA MO TMOJYYEHUIO HOBBIX 3HAaHUU M HX
NPUMEHEHUIO B PA3IMYHbIX YUYEOHBIX, & TAK)KE B PEATbHBIX KU3HEHHBIX
cutyanusx. [IpeameTHbie pe3ynbTaThl IPEACTABICHBI 110 FOJIaM U3YUYEHUS.

[IpenMeTHpie  pe3ynpTaThl  OCBOEHHUS ~ y4yeOHOro  IpeameTa
«buonorus» B 10 Knacce N0MKHBI OTPAKAaTh:

c(hOpMHUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTUU B CHCTEME
€CTECTBEHHBIX HAayK, B (DOPMHPOBAHUU €CTECTBEHHO-HAYYHON KApPTUHBI
MUpa, B TIO3HAHUU 33aKOHOB TMIPUPOJBI W PEIICHUU NpodsieM
paloHaIbHOTO MPHUPOJONOIB30BaHUS, O BKIAJAE POCCHMCKUX U
3apyOexKHBIX YUEHBIX B pa3BUTHE OHOJIOTHH;

BJIaJICHUE CHUCTEMOM OWOJIOTMYECKUX 3HAHWH, KOTOpasl BKIIIOYAECT:
OCHOBOIIOJIArarmue OUOJIOrHYecKhe TEPMUHBI W TOHATUS (PKU3HB,
KJIE€TKa, OpraHm3M,  MeTa0OoJau3M, TOMEOCTa3,  CaMOpEryJsIus,
CaMOBOCITPOM3BE/ICHUE, HACJIEICTBEHHOCTh, WM3MEHYUBOCTh, POCT U



pa3Butue), 6uonoruueckue teopun (kiaerouHas teopus T. llIBanna, M.
[nennena, P. BupxoBa, XpOMOCOMHAsi TE€OpHUsl HACIEACTBEHHOCTH T.
Moprana), yuenus (H. . BaBwioBa — o 1eHTpax MHOroo0Opasus u
MPOUCXOXKJEHUS KYJIbTYpHBIX pacTeHUi), 3aKoHbl (eIuHOoOOpasus
IIOTOMKOB TE€PBOTO IOKOJICHUS, PACIICIUIEHUS], YHWCTOTHI TaMET,
HE3aBHUCUMOrO HacienoBanus I'. Menpaens, roMoJIOrM4eCKuX psIoB B
HacnencTBeHHOM  u3MmeHunBoctd H. 1. BaBuioBa), NpUHIUIBI
(KOMILJIEMEHTapHOCTH);

BJIAQJICHUE  OCHOBHBIMM  METOJaMHM  HAy4YHOrO  IMO3HAHMI,
UCTIOJB3YEMBIX B OHOJOTHYECKUX HCCICIOBAHUSIX KUBBIX OOBEKTOB
(ommcanue, U3MEpEeHNE, HaOMIOCHUE, SKCIIEPUMEHT);

YMEHHUE BBIACIATh CYHIECTBEHHBIE NPU3HAKU: BUPYCOB, KIETOK
OPOKApUOT ©  DYKApUOT, OJHOKJIETOYHBIX M  MHOTOKJIETOYHBIX
OpraHU3MOB, B TOM 4Hclie OaKTepuil, rpuOOB, pacTEHUMN, KUBOTHBIX U
YEJIOBEKA, CTPOCHHSI OPTraHOB M CUCTEM OPraHOB PACTEHHM, KUBOTHBIX,
YEJIOBEKA, MPOLIECCOB KU3HEACATEIbHOCTH, MTPOTEKAIOIINX B OPraHU3Max
pacTeHuM, JKUBOTHBIX U YeJIOBEKa, OMOJIOTMYECKUX IMPOIIECCOB: OOMEHa
BelIeCTB  (MeTaboJM3M),  MPEBpallleHUs  DHEPruH,  OpOXKEHUS,
aBTOTPO(HOTO M TETepOTpPO(HOro TUIOB NUTaHUS, (POTOCHMHTE3a H
XEMOCHHTE3a, MHTO3a, MeEH03a, TaMeTOreHe3a, 3MOpUOreHesa,
MOCTAIMOPHUOHAIBHOTO  PAa3BHUTHS, PA3MHOXEHUS, WHAUBUAYAIHLHOTO
pa3BUTHS OopraHu3Ma (OHTOI€He3a), B3aUMOJICHCTBUSI T€HOB, T€TEPO3KCa,
HCKYCCTBEHHOI'0 0TOOPA;

YMEHHUE YCTaHABJIMBATH B3aMMOCBSI3M MEXAY OPraHOUAAMHU KIIETKH
1 uX (PYHKIIUSIMH, CTPOCHHUEM KJIETOK Pa3HBIX TKaHEH M MX (QYHKIUSIMHU,
MEXJIy OpraHamMM W CHUCTEMaMU OPraHOB y pACTEHUMN, YKUBOTHBIX U
yeynoBeka M MX (YHKIMSIMH, MEXIy CHUCTEeMaMH OpraHoB M HX
GYHKIUSAMHU, MEXIy 3TanaMud OoOMEHa BEIIeCTB, dTamaMu KJIETOYHOTO
[UKIa M KU3HEHHBIX I[MKIOB OPraHU3MOB, 3TarlaMyd SMOPUOHAIBLHOIO
Pa3BUTHS, TEHOTUNIOM M (EHOTUNOM, (PEHOTUIIOM U (HaKTOpaMu Cpeibl
OOHUTaHUS,;

YMEHHE BBISBIIATh OTJIMYUTEIIbHBIE TPU3HAKU JKUBBIX CUCTEM, B TOM
YHUCJIC PACTEHUM, )KUBOTHBIX U YEJIOBEKA;

YMEHHE MCMOJIb30BaTh COOTBETCTBYIOIINE apryMEHTBHI,
OMOJIOTUYECKYI0O TEPMHUHOJOTHIO U CHUMBOJMKY [UJIsl JIOKa3aTesibCTBa
POACTBA OPraHU3MOB Pa3HbIX CUCTEMATUYECKUX TPYIII;

YMEHUE pellaTh OHOJIOTMYECKUE 3aJayM, BBISBISATH MPUUYUHHO-
CIEICTBEHHBIC CBSI3W  MEXKIY  HCCICIYEMBIMH  OMOJOTHUYECKUMH



MpoLeccaMy U SIBICHUSMH, JI€1aTh BHIBOJBI M MPOTHO3bI HA OCHOBAaHUU
MOJTyYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIMOJIHATh JIa0OpAaTOpPHBIE M TMPAKTHUYECKUE padoTHI,
cobmoaaTh MpaBwiaa Ipu paboTe ¢ yd4eOHBIM U J1TaGOPATOPHBIM
000pyI0BaHUEM;

YMEHHUE BBIJIBUTATh THIIOTE3bI, TPOBEPSTHh UX IKCTICPUMEHTATLHBIMU
cpeacTBamMu, (GoOpMyIupys LEIb  HCCIEIOBAHMs, AaHAIU3UPOBATH
MOJIy4€HHBIE PE3YJIbTATHI U I€NIaTh BHIBOJIbL;

YMEHUE Yy4YacTBOBAaThb B Yy4eOHO-HCCIIEOBATEIbCKON paboTe 1o
OMOJIOTHH, JKOJIOTUM M METUIIMHE, MPOBOAMMON Ha 0a3e MIKOJbHBIX
HAYYHBIX OOIECTB, U MyOJIMYHO MPEACTABIATH MOTYYCHHBIE PE3YIbTAThI
HAa YYEHUYECKUX KOH(DEPEHIUSX;

YyMEHUE  OILICHMBaTh  JTHYECKHUE  aCHEKThl  COBPEMEHHBIX
UCCIIeIOBaHU B o00yiacTh OWMOJOTMUM U MEAMIMUHBI (KJIOHHPOBAHUE,
HCKYCCTBEHHOE OIUIOJIOTBOPEHUE, HAIPABICHHOE M3MEHEHHE T€HOMa U
CO3/1aHHE TPAHCTEHHBIX OPraHU3MOB);

YMEHUE  OCYUIECTBJISATH  OCO3HaHHBIA  BBIOOp  Oynyliei
npodeccuoHanbHON ACSATENBHOCTH B OOJACTH OMOJOTUU, MEIUIIUHBI,
OMOTEXHOJIOTMHM, BETEpUHAPUHU, CEJIIbCKOTO  XO3SHCTBA, MUIIEBOU
MPOMBIIIJICHHOCTH, yTIyOIsTh MO3HABATEJIbHBIN UHTEpEC,
HAIPAaBJICHHBIM HAa OCO3HAHHBIN BHIOOP COOTBETCTBYIOLIEH MpPOdeccuu u
POJIOJKEHNE OMOJIOrMUYecKoro o0pa3oBaHusl B OpraHU3alUsX CPEIHETro
po(ecCUOHaNBLHOTO U BBICIIETO 00pa30BaHUsI.

[IpenmeTHpie  pe3ynpTaThl  OCBOGHHUS  y4yeOHOro  IpeameTa
«buonorusi» B 11 Knacce N0MKHBI OTPAXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTUU B CHCTEME
€CTECTBEHHBIX HayK, B (OPMHUPOBAHWU COBPEMEHHOW €CTECTBEHHO-
HAyYHOW KapTHUHBI MHpa, B TIO3HAHUM 3aKOHOB MPHUPOABI U PELICHUH
HKOJIOTMYECKUX MPOOJIEM YeOBEUeCTBa, a TAKXKE B PELICHHH BOMPOCOB
PalMOHAIBHOTO MPUPOJIONOJIb30BaHUS, U B (POPMHUPOBAHUU 1IEHHOCTHOTO
OTHOUIEHUSI K MPUPOJIE, OOLIECTBY, YEJIOBEKY, O BKJIAJIe POCCUMCKUX U
3apyOeKHBIX YUYEHBIX-OMOJIOTOB B pa3BUTHE OUOJIOTHU;

YMEHUE BJIaJETh CHUCTEMON OHOJOrMYECKUX 3HAHUM, KOTOopas
BKJIIOUAET OMNPEJEICHUS U MOHUMAHUE CYIIHOCTH OCHOBOIOJATAIOIINX
OMOJIOTUYECKUX TEPMHUHOB M TOHATHH (BUJA, dKOcHcTeMma, Ouocdepa),
Ouonoruyeckue Teopuu (dBosronMoHHas Tteopuss Y.  JlapBuHa,
CUHTETHYECKasi Teopus sBoitonun), yuenus (A. H. CeBepiioBa — o myTsix
1 HampasieHusx 3postonnn, B.M. Bepraackoro — o 6uocdepe), 3akoHbI



(rermetnueckoro paBHoBecus [[x. Xapnu u B. BaitnOepra, 3apoibIeBoro
cxonctBa K. M. bapa), npasuna (Munumyma FO. JInOuxa, skoj1orudeckon
nupaMubl SHEPTUN), TUnoTe3bl (runote3a «mupa PHK» V. I'unbepra);

YMEHHUE BIAJETh OCHOBHBIMM METOJAMH HAyYHOI'O [O3HAHUS,
HCIIOJIb3yEeMBbIMH B OMOJIOTMYECKHUX HCCIICIOBAHUSX JKHBBIX OOBEKTOB U
KOCHCTEM (OMHUCaHHWE, W3MEpPEHHE, HaONIOJEHUE, OSKCIIEPUMEHT),
crioco0amMu BBISIBJICHUS W OTICHKH aHTPOIIOTCHHBIX M3MEHEHHUH B IIPUPOJIC;

yMEHUE BBIICTIATD CYILIECTBEHHbIE PU3HAKH: BU/IOB,
OMOTEOIICHO30B, JKOCUCTEeM U  Ouocdepbl, CTaOUIHU3UPYIOIICTO,
JIBIKYIIIETO u Pa3phIBAIOIIETO €CTECTBEHHOTO otbopa,
AJUTONATPUYECKOTO W CHUMIATPUYECKOTO BHI000pPA30BAHMS, BIUSHUS
JBUKYIIIAX cui HBOJTIOIIUU Ha reHo(OoHT MOMYJISIUH,
NPUCIOCOOJICHHOCTH OpPraHU3MOB K cpelle OOUTaHUs, YepeIOBaAHUS
HaIpaBJICHUI 3BOJIIOLMK, KPYTrOBOPOTa BEIIECTB M MOTOKA SHEPIHH B
IKOCUCTEMAX;

YMEHHE YyCTAaHABIMBAThL B3aMMOCBSI3M MEXKIy MpoIleccaMu
ABOJIIOIMH, JABWXKYIIMMHU CHJIIAMH  aHTPOINOTeHe3a, KOMIIOHEHTaMu
PA3MYHBIX IKOCUCTEM U MPUCTIOCOOJICHUSIMH K HUM OpraHU3MOB;

YMEHUE BBISBISATH OTJIMUUTEIbHBIE MPU3HAKU >KUBBIX CHUCTEM,
MPUCIIOCOOICHHOCTh BHAOB K cpeAe oOuTaHus, aOUOTHYECKUX U
OMOTHYECKNX KOMITIOHEHTOB JKOCHCTEM, B3aMMOCBS3E€H OPraHW3MOB B
coo0IIecTBaX, AaHTPOIMOTCHHBIX W3MEHEHUNW B HSKOCHCTEMAaX CBOEH
MECTHOCTH;

yMEHUE WCITOJIb30BATh COOTBETCTBYIOIIIHE apTyMEHTHI,
OMOJIOTUYECKYI0O TEPMHUHOJOTHIO W CHUMBOJMKY [JIsI JIOKa3aTeIbCTBA
pPOJICTBA OPraHU3MOB pPa3HBIX CUCTEMATHYECKUX TPYMI, B3aUMOCBSI3U
OpraHu3MOB U Cpelbl OOWTaHUs, €IMHCTBA 4YEJIOBEUECKUX pac,
HEOOXOAMMOCTH COXpPaHEHUS MHOT0oOpaswsi BHJIOB M JKOCHCTEM Kak
YCJIOBHSI COCYIIIECTBOBAHUS TIPUPOBI U YEIIOBEUECTBA;

YMEHUE pellaTh OHOJIOTMYECKUE 3aJayM, BBISBISATH MPUUYUHHO-
CJICICTBEHHBIE  CBSI3U  MEXIY  MCCIEIYEeMbIMH  OHOJOTHUYECKUMHU
npoleccaMy U SIBJICHUSIMU, JelaTh BBIBOJBI M MPOTHO3bI HA OCHOBAHUU
MOJIYYCHHBIX PE3yJIbTATOB;

YMEHUE BBITIONHATh JIA0OpATOpPHBIE M TMPAKTHYECKUE pabOTHI,
cobmoaaTh MpaBwia Ipd paboTe ¢ y4eOHBIM U J1TaGOPATOPHBIM
000pyI0BaHUEM;



YMEHHE BBIABUTATH TUIIOTE3BL, IPOBEPATH UX SKCIIEPUMEHTAIbHBIMU
cpeacTBamMu, (GOpMyIupys LETb  UCCIEIOBAHMs, AaHAJIU3UPOBATH
[IOJIyYECHHBIE PE3YJIBTATHI U JI€JIaTh BEIBOJBL;

YMEHHME Y4YacTBOBaTh B Yy4e€OHO-HCCIIEOBATENbCKONM padoTe 1o
OMOJIOTHH, KOJIOTUM W MEIUIIMHE, MPOBOAMMON Ha 0a3e MIKOJbHBIX
HAYYHBIX OOIECTB, U MyOJIMYHO MPEACTABIATH MOTYYCHHbBIE PE3YIbTAThI
HA YYCHUUECKHX KOH(PEPECHIINAX;

YMEHUE OLICHUBATh T'MIIOTE3bl U TEOPUU O NMPOUCXOXKICHUM JKU3HU,
YeJIOBEKa U YEJIOBEYECKUX pac, O MPHUUMHAX, MMOCIEACTBUAX U croco0ax
MpeIOTBpAIECHH II100aIbHBIX U3MEHEHUN B 6nocdepe;

YMEHUE OCYLIECTBIISATh OCO3HAHHBIN BBIOOD Oynymieit
npo(eCCUOHATILHON JIEATENbHOCTH B 00JACTH OMOJIOIMM, SKOJOTHH,
IPUPOJIONOIb30BAHUS, MEIOUIMHBI, OHUOTEXHOJOTUH, ICUXOJOTHH,
BETEPUHAPHUM, CEIBCKOIO XO3fAKCTBA, IHIIEBOM IPOMBIIUICHHOCTH,
yIayOsITh TMO3HABATEIbHBIA WHTEPEC, HANPABICHHBIM Ha OCO3HAHHBIN
BBIOOP COOTBETCTBYIOLIEH Ipodeccuu U MpOJoHKEHHE OMOIOTUYECKOTO
oOpa3oBaHMsI B OpraHU3aLUAX CPEAHETO MPOPECCHOHATBHOIO U BBICIIETO
0o0pa3oBaHUsI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KITACC
KoanuecTBo yacoB JIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (uudposbie)
Ne ni/m Koutpoabn IIpakTHyeck
NPOrpamMMsbl Bcero o0pa3oBaTe/bHbIC
ble paboThl ue padboTbl pecypesI
1 buonorns kak Hayka 1
2 JKuBble cHCTEMBI U UX U3YYCHHE
3 buonorus knetku 0.5
4 XuMunueckas opranusanus KIeTKH 10 1
5 Crpoenue 1 pyHKIUH KIETKU 8 2
6 OOMeH BeleCcTB U NMpeBpallieHue S3HEPIUU 9 |
B KJIETKE
7 Hacnencrennas ungopmanus u 9 0.5
peanuzanus €€ B KJIETKe
JKW3HEHHBINH UK KIETKU 6 1
9 CrpoeHune u pyHKIIMH OpraHu3MOB 17 1.5
10 Pa3sMHOk€EHHUE U pa3BUTHE OPraHU3MOB 8 1.5
1 I'eHeTnka — HayKa 0 HaCJIEICTBEHHOCTH U ) 0.5
U3MEHUYMBOCTH OpPraHU3MOB
12 3aKOHOMEPHOCTH HACIEACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHYUBOCTH 6 1
14 I'eneTtnka yenoseka 0.5
15 Cenekiusi OpraHu3MOB 4 1




buoTexHOIOTHS M CHHTETHYECKAs
16 4
ounosorus
17 Pe3epBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 102 13

I[TPOT'PAMME




11 KIIACC

KoanuectBo yacos JIeKTPOHHbIE
No 11/ HanmenoBaHue pa3ieioB U TeM Korrpoabi Mpasrmeck (uudposbie)
NPOrpamMMsbl Bcero o0pa3oBaTe/bHbIE
ble padoThl ue padboTbl pecypen
| 3apokJeHNe U Pa3BUTHUE 3BOIIOLMOHHBIX 4
MIPEACTABICHUI B OHMOJIOTUN
2 MukposBontonus U €€ pe3ysbTaTsl 14 2
Maxpo3BOIIOLHS U €€ PE3YyIbTAThI 6
4 [IpoucxoxaeHue u pa3BUTUE KU3HU Ha 15 L5
3emie
5 [TpoucxoxneHne 4enoBeKa — 10 !
AQHTPOIIOTEHE3
DKOJI0TUsl — HayKa O B3aMMOOTHOILIEHUSAX
6 OpraHU3MOB U HAIOPTaHU3MEHHBIX 3 0.5
CHCTEM C OKpY’Karollen cpeon
7 Opranu3Mmel U cpesa oOuTaHus 1.5
DKoJ0Tusl BUAOB U MOIMYJISILIUMA 0.5
9 DKosorus cooOuecTB. DKOJIOTHIECKUe 12 0.5
CUCTEMBI
10 buocdepa — rinobanbHas skocuctemMa
11 Yenosek U OKpyXKaromas cpeaa
12 PesepBHOE Bpems
OBIIEE KOJIMYECTBO YACOB I10 102 0 7.5




I[TPOTPAMME







ITOYPOYHOE INTAHUPOBAHUME

10 KJIACC
KosanuyectBo yacos DJIEKTPOHHBIE
Ne Tema ypoka Kourpoas | IIpakruyec i[:;:eﬂ uudposbie
n/n Bcero HbIE KHue 06pa3OBaTeﬂb
padoThbI padoThI o HbI€ pecypchl
| buonorus kak KOMIJIEKCHas HayKa U Kak |
9acTh COBPEMEHHOTO 00IIIecTBa
2 JKuBbIE cucTEMBI U KX CBOMCTBA 1
YpoBHEBas OpraHu3alus KUBbIX CUCTEM 1
4 Hcropust OTKpBITUS U U3YUEHUS KIIETKH. |

Knerounas TCOpHUA

Metoasl MOJIEKYIIIPHON U KJIETOYHON
6uosorun. [Ipaktuueckas padora «M3ydyenue
METOIOB KJIETOUYHOMU OHOIOTUn
(xpomarorpadusi, nexkrpodopes,
muddepeHnmanbHoe HeHTpUPYrupoBaHuUE,

ITLIP)»
6 XUMUYECKUN COCTaB KIIETKU 1
. MuHepaabHbIC BEIIECTBA KICTKH, UX |
ouosoruyeckas poib
Opranuveckue BEIeCTBa KIETKH — OeNKH.
8 Jlaboparopnast pabota «OOHapy)eHue 1 0.5

OCJIKOB C MIOMOII[BIO0 KQU€CTBEHHBIX PEAKIIUI

9 CoiicTBa, Knaccupukanys u GyHKIUN 1




0€eJIKOB

OpFaHI/I‘IGCKI/Ie B€IICCTBA KIICTKH —

10
YIJIEBOABI
11 Oprannveckue BEIECTBA KIETKU — JIMITUIBI
Hyxneunossie kucnorsl. JJHK u PHK.
12 JlaGopatopHnas pabota «VccnenoBanue 0.5
HYKJIEMHOBBIX KHCJIOT, BBIJICJICHHBIX U3
KJIETOK Pa3JIMYHbIX OPTaHU3MOB)
13 Crpoenue u pynkunu AT®. [Ipyrue
nHykneozunrpudocparsl (HTD)
14 Cexsenunponanue JJHK. MeToasl reHOMUKH,
TPAHCKPUIITOMHUKHU, IPOTEOMUKH
15 Metoab! cTpyKTypHOU 6HOJIOTUU
16 Tuns! knetok. [IpokapuoTnueckas kieTka
CrtpoeHue 3yKapuOTHYECKOM KIIETKH.
17 [IpakTuueckas padbora «3ydueHue cBONCTB 0.5
KJIETOYHOU MeMOpaHbD»
18 [ToBepXHOCTHBIN anmapar KJIeTKH
OnHoMeMOpaHHBIE OPraHOUABI KJIETKU.
19 ITpakTruueckas pabota «M3yueHnue 1BUKEHUS 0.5
LUTOILJIa3MbI B PACTUTEJIBHBIX KIETKAX»
[TosryaBTOHOMHBIE OpraHOU bl KJIETKU:
20 MUTOXOH/IPHUH, TU1acTH Il JlabopaTtopHas 0.5

pa60Ta «HccnenoBaHue II1a3Moian3a u
ACIIIIA3MOJIN3a B PACTUTCIIbHBIX KIICTKAX»




21

HCMCM6paHHHe OpraHonu bl KJICTKN

22

Crpoenue 1 QyHKIMHU 1pa

23

CpaBHUTENIbHAS XapaKTEPUCTUKA KIETOK
sykapHot. JlabopaTopHas pabora «3yuenue
CTPOEHUS KJIETOK pa3IMYHBIX OPIraHU3MOBY

0.5

24

AccUMUISIMA U TUCCUMMIISIIIUS — JIBE
CTOpOHBI MeTabonmu3Ma. Turnsl ooMeHa
BeniecTB. JlabopaTopHas pabora «3yuenue
KaTaJIUTUYECKOM aKTUBHOCTH (PEpMEHTOB (Ha
IIpUMepe aMMJIa3bl WIIKM KaTalla3bl)»

25

DepMEHTAaTUBHBIN XapaKTep peakLun
KJIETOYHOT0 MeTabonu3ma. JlabopaTopHas
pabota «M3ydyeHue GpepMeHTaTUBHOTO
pacILenIeHus IepOKCHIa BOLOPOA B
PaCTUTENBHBIX U )KUBOTHBIX KIIETKAX»

0.5

26

benku-akTuBaTOPHI M OEIKU-UHTUOUTOPHI

27

ABTOTpOQHBIN THII OOMEHA BELLIECTB

28

dorocunTe’

29

XemocunTes. JlaboparopHas pabora
«CpaBHeHue npoleccoB (poTOCHHTE3A U
XEMOCHHTE3a»

0.5

30

AnaspoOHble opranu3Mbl. Buiel 6poskeHust.
JlaGopatopnas pabora «CpaBHeHHE
MIPOIIECCOB OPOKEHUS U JIBIXAHUS

31

AspoOHBIE OpraHU3MBbI. JTaIlbl
SHEPreTHYEcKOro ooMeHa. JHeprus




MeMOpaHHOTr0 rpajueHTa NpoToHoB. CHHTE3
AT®: Pabora nporonHoi AT®-cuHTa3bI

O06o01eHue u cucTeMaTH3ays 3HAHUH 110
TeMe "OOMeH BeIIeCTB U peBpalieHne

32 sHepruu B kietke" / KonTponbHas pabota 1o 1
TeMe "OOMeH BEIIeCTB U MPEeBpaIleHHe
JHEPruM B KJIETKe"
33 Peakuuu MaTpuyHOrO CHHTE3a 1
34 Tpanckpunuus — marpuussiil cuares PHK 1
35 Tpancasauus u e€ Tanbl 1
36 Koauposanue amunokucior. Pons pudbocom 1
B OMocuHTe3€e Oenka
37 Opranu3zanus reHomMa y IpoKapuoT U |
3yKapuoT
18 MounekyIsipHble MEXaHU3MBbI SKCIIPECCUH |
T€HOB y 9yKapHuoT
Bupycbl — HekseTouHble (OPMBI KUZHU U
39 oOnuraTHele napasuThl. [IpakTuueckas 1 0.5
pabota «Co3nanue MOJIEH BUPYCa»
40 BupycHrble 3a001eBaHMs Yel0BEKa, |
KUBOTHBIX, PACTEHUH
41 HanoTtexHosoruu B 6MOJIOTUU U MEIULIMHE 1
42 JKU3HEeHHBIN UK KIETKU 1
43 Martpuunslii cunare3 JJHK 1
44 Xpomocomsl. JlabopaTopHas pabora 1 0.5




«M3yueHne XpoMOCOM Ha ITOTOBBIX
MHUKpOIpenapaTax»

45

JleneHue KJI€TKH — MUTO3

46

Tune! knetok. KapnokuHes v MUTOKUHES.
Perynﬂum{ KHU3HCHHOI'O ITMKJIa KJIECTOK.
Jlaboparopnast pabora «HaGmronenne Mmutosa
B KJIETKaX KOHYMKa KOpEIIKa JIyKa (Ha
TOTOBBIX MUKpPOIIpENapaTax)»

0.5

47

O0001IeHEe U CUCTEMATH3aIis 3HAHUH 110
temaM "HacnenctBennas nndopmanus u
peanu3zauus ee B kietke", "Ku3HeHHbIN UK
kietkn" / KontponbHas pabora o teme
"Peakuuu MaTpuyHOro cuHTE3a"

48

OpraHusM Kak eIuHOe LeI0e

49

Txanu pactenuii. JlaboparopHas padora
«M3ydyeHne TkaHeH paCTCHUIN»

0.5

50

TkaHM >KUBOTHBIX U YEJIOBEKA.
Jlabopartophnast pabora «3y4yenue Tkaneu
KUBOTHBIX»

0.5

51

Opransl. Cucremsl opraHos. JlaboparopHas
pabota «/3yyeHnue opraHoB IIBETKOBOTO
pacTeHus»

0.5

52

Omnopa Tena opraHu3mMoB

53

Z[BI/I)KCHI/IC OpraHnu3mMoB

54

[Intanue opranu3smMoB

55

IInTanne MO3BOHOYHEBIX JKUBOTHBIX.

[ G [ -




HI/IH_IeBapI/ITeJ'ILHaH CUCTEMA YCITOBCKA

56 JlpIxaHue opraHu3MoB 1
57 JlpIxaHKe MO3BOHOYHBIX )KUBOTHBIX U |
4eJI0BEKa
58 TpaHcnopT BelEeCTB y OpraHu3MoB 1
59 KpoBeHocHas cucrema Mo3BOHOYHBIX |
KUBOTHBIX U YEJIOBEKa
60 Beinenenue y opraHusmMoB 1
61 3ammurTa y opraHu3MOB 1
62 NMMyHHas cucrema 4enoBeka 1
63 Pa3apakuMocCTh U peryisuus y OpraHu3sMoB 1
64 ['ymopanbHas perymisius U SHAOKpUHHAs 1
CUCTEMa KUBOTHBIX U YEJIOBEKa
65 @®opMbl pa3MHOKEHUSI OPTaHNU3MOB 1
66 ITonosoe pa3sMHOXeEHUE 1
67 Meiio3 1
I"ametorenes. O6pa3oBaHue U pa3BUTHE
68 MOJIOBBIX KJIEeTOK. JIJabopaTopHas paborta | 0.5
«M3yueHune cTpoeHus MOJIOBBIX KJIETOK Ha '
TOTOBBIX MUKpOIIpenapaTax»
69 NuauBuayanbHOE pa3sBUTHE OPTaHU3MOB — |
OHTOT'€HE3
70 3aknajika OpraHoB U TKaHEU U3 |
3apOJIBIILIEBBIX JTUCTKOB
71 Poct u pa3BuTue xuBoTHBIX. JJabopaTtopHast 1 0.5




pa60Ta «BrIsBIIeHHE IMPU3HAKOB CXOACTBA
3apom>1mel71 IIO3BOHOYHBIX XMBOTHBIX»

72

Pa3sMHOXEeHME U pa3BUTHE PACTEHUM.
Jlabopartopnas pabora «CtpoeHue opraHoB
Pa3MHOXKEHHUS BBICIIUX PACTCHUI»

0.5

73

O060061eHne 1 cucTeMaTH3alus 3HaHUH| 110
teMe "CTpoeHue u (yHKIIUU OpraHu3MoB" /
KonTponbhas pabota no teme "CtpoeHue u
(GbyHKIIMU OpaHU3MOB"

74

I/ICTOpI/Ifl CTAaHOBJICHUA U Pa3BUTHUA I'CHETUKHA
KaK HayKH. OCHOBHBIE ITOHITHUSA U CUMBOJIBI
reHetuku. JlaboparopHnas pabora
«/Ipo3oduia kak 00BEKT TCHETHYECKUX
UCCIIeTOBaHUIN

0.5

75

3aKOHOMEPHOCTH HaCJI€0BaHMsI IPHU3HAKOB.
MonoruOpuaHoe CKpeuBaHue.
[IpakTuueckas padora "U3yuenue
pe3yabTaTOB MOHOTMOPHUIHOTO CKPEIIMBAHUS
y apo30¢uisr"

0.5

76

[{utonornyeckre OCHOBBI MOHOTHOPHIHOTO
CKpEIIMBaHUS

77

Ananusupytoniee ckpeniuBanue. Hernomnnoe
JOMUHHPOBaHHE

78

JurnOpunHoe ckpeurBanue. [Ipaktuueckas
pabota «/3ydyeHue pe3yabTaToB
JUTHOPUIHOTO CKPELIUBAHUS Y JPO30(PHIIBD)

0.5




HI/ITOJ'IOFI/ILICCKI/IG OCHOBBHI I[I/IFI/I6pI/II[HOFO

79 1
CKpEIIUBAHUS
80 CuerieHHOE Hacle0BaHUE TPU3HAKOB 1
81 XpOMOCOMHasI TEOPHSI HACTEACTBEHHOCTH 1
82 I'eneTuka momna 1
83 I'eHOTHII KaK I€JIOCTHAS CHCTEMA 1
24 I'eHeTYECKU KOHTPOIIb Pa3BUTHUS 1
pacTeHui, >KUBOTHBIX U YEJIOBEKA
25 N3MeHUYnBOCTH MTpU3HAKOB. BHibl |
H3MEHYUBOCTH
86 MonupukanoHHas ”3MEHYUBOCTh 1
BapuarmoHHslii psig v BapualioHHas
kpuBas. JJaboparopHas pabota
%7 «HMccnenoBanue 3akOHOMEPHOCTEN | 0.5
MOAU(GUKAITUOHHON U3MEHUYUBOCTH. )
[TocTpoeHne BapuaOHHOTO psiia U
BapHAIllMOHHON KPUBOW
28 I'eHOTHIIMYECKAs N3MEHUUBOCT. 1
KoMOnHBaTHBHAS U3MEHYHNBOCTh
MyranmonHas ”3MeHUMBOCTh. [IpakTrueckas
89 pabota «MyTtanuu y npo3opuisl (Ha 1 0.5
TOTOBBIX MUKpPOIIpENapaTax)»
90 3aKOHOMEPHOCTH MYTallMOHHOTO MpoIecca. |
ONUTreHEeTHKA U YITUTSHOMHUKA
91 O0o01IeHre 1 cucTeMaTH3aIys Mo TEME 1 0.5




"I'eHeTnKa - HayKa O HacCJIEACTBEHHOCTH U
M3MEHYMBOCTH opranu3MoB" / KoHTposibHas
pabota o Teme "['eneruka"

92

I'enetnka yenoseka. [IpakTuueckas padora
"CocTaBiieHHE U aHAJIN3 POJIOCIOBHON"

93

MeTtoasl METUIIMHCKON T€HETUKU

94

3HadeHue MEIUIIMHCKOM T€HETHUKHU B
nNpeaAOTBPAIICHHUU U JICUCHUU I'CHCTUYCCKUX
3a00JIeBaHU YeI0BEKa

0.5

95

OCHOBHbBIE OHATHS CEJIEKIINU.
JlaGopatopHnas pabora "H3yueHue copToB
KYJIBTYpPHBIX PACTEHUH U MOPOA JOMAIIHUX
KUBOTHBIX"

0.5

96

MeTob! ceneKIIMOHHOM paboThl.
JlaGopatopHnas pabora "M3yueHue MeTo10B
CEJIEKIIMM pacTeHnuin"

97

JIOCTHKEHMSI CENIEKIIUN PACTEHUN U
KUBOTHBIX. [IpakTHueckas padbota
"[IpuBuBKa pacteHuii"

98

CoxpaHeHue, U3y4eHHE U UCTI0Ib30BaHUE
TeHETUYECKUX PECYPCOB

0.5

99

brotexHonorus Kak Hayka u OTpacib
npousBoacTBa. [IpakTiueckas paboTa
"N3yueHne 00beKTOB OMOTEXHOIOTHH"

100

OCHOBHbBIC HANPaBJICHUS CHHTCTUYCCKHIA
OHnoIOruu




101 XpOMOCOMHAas U TeHHasl UH)KEHEpUs 1

102 Meauumackie OMOTEXHOIOTHI 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 13.5




11 KIIACC

KoanuecTBO 9acoB BﬂeKTp()HH[,[e
Ne Tema ypoka Kourpoas | IIpakrnuec il:;:en uupposbie
n/n Bcero HbIE KHe o0pa3oBaTeib
padoThbI padoThbI o HbI€ pecypchl
1 OpomonuonHas teopus Y. /lapsuna 1
) JIBr>KyIre CUIIbl 3BOJIFOIMA BUAOB 110 Y. 1
HapBuny
3 Bbopr6a 3a cyiecTBoBaHMe, €CTECTBEHHbIH 1 1
UCKYCCTBEHHBIN 0TOOD
4 ®opMuUpOBaHNE CHHTETUYECKOW TEOpUn 1
IBOJIIOLIMH
5 DTarbl HBOJIIOIMOHHOTO Tpoliecca: 1
MUKPO3BOJIIOIUS U MAKPOIBOJIIOLIUS
6 [Honmynsus — snemeHTapHas eAMHULIA |
IBOJIIOLIMH
3aKOH FeHETUYECKOT0 paBHOBeCUS JK.
7 Xapau, B. Baitn6epra. JlabopatopHas | 0.5
pabota «BpIsBIeHHE U3MEHUYNBOCTH Y '
ocobeil ogHoro BUIa»
8 OneMeHTapHbIe (aKTOPBI IBOIIOLUU 1
9 OddexT ocHoBarens. IpdexT OyTbUIOYHOTO |

rOpJIbIIIKa




Murpauuu. M30a0uu nomysisauin:

10
reorpaduueckas, 6uogoruueckas

1 EctecTBeHHbII 0TOOP — HaIpaBIISIFOIINNA
(bakTop PBOIIOIUU

12 [TonoBoii oT60p
[Tprcnoco01eHHOCTh OPraHM3MOB KaK

13 pe3ynbTaT MUKpo3Bomonuu. JlabopaTopHas 0.5
pabora «3yuenue apomop¢ho30B u '
UANOAJANTAUN Y PACTEHUN U )KMBOTHBIX»

[Tpumepsl prcocobaeH y OpraHU3MOB:
Mopdooruueckue, HU3noIorn4eckue,

14 OMOXMMHUYECKHUE, TOBEIEHYECKHUE. 0
JlabopaTtopHas padorta «IIpucnocobnenus o
OpPraHU3MOB U UX OTHOCHUTEIbHAS
1[E€JIECO00PA3HOCTHY
Bun, ero kputepuu u CTpyKTypa.

15 JlaGopatopHas paborta «CpaBHEHUE BUJIOB 0.5
110 MOP(OJIOTHUECKOMY KPUTEPHUIO»

16 CrpykTtypa Buzia

17 Bunoob6pazoBanue kak pe3yabTar
MUKPO3BOTIOIIUN

18 CBs13b MUKPODBOJIIOIIUH M ITHIEMHOIOTUN

19 Maxkpossomronus. [laneonronornueckne
METO/Ibl U3Y4YECHHSI DBOTIOLUN

20 buoreorpaduueckne METOIbI U3yUEHUS

OBOJOIHNHU




3M6pI/IOHOI‘I/I‘IeCKI/IC " CPABHUTCIILHO-

21 MOP(OJIOTHUECKUE METOIbl U3yUECHHUSI
9BOJIIOLNH
MonekyasipHO-TeHEeTHYECKHE,

22 OMOXMMHUYECKHE U MAaTEMAaTHUYECKHUE METO/IbI
U3yUYCHHSI IBOJIOLIUH

23 OO611re 3aKOHOMEPHOCTH SBOJTIOINH

24 AnantuBHas paauanus. HepaBHOMEpHOCTb
TEMIIOB 3BOJIOIMH

25 Hayunble runoTe3sl MpOUCXOKACHUS )KU3HU
Ha 3emiie

%6 JloHay4HBIe MPeCTaBICHHS O 3aPOKICHUN
KHU3HU

7 OCHOBHBIE ITaITbl HEOPTAHNYECKOM
3BOJIIOIIMH

28 I'unoressl 3apoXKACHUS JKU3HU
Uctopus 3emin 1 MeTO/IbI €€ N3yUYeHHUS.

79 JlabopaTtopHas pabota «3yyenue u 0
OTIMICAaHHE UCKOTIAEMBIX OCTATKOB JIPEBHUX o
OpPIraHU3MOBY

30 HavanbHble 3Tanbl opraHM4ecKoi 3BOJIOLNN

31 OBOJIIOLUS DYKapUOT
OCHOBHBIE 3Tallbl HBOJIOLMH PACTUTEIHLHOTO

1 mupa. [Ipaktuueckas pabota «M3ydyenue 0.5

0COOEHHOCTEH CTPOEHUSI PACTEHUN Pa3HbIX
OTJEJIOBY




33

OCHOBHBIE TaIlbl HBOJIOLUH KUBOTHOTO
MHpa

34

3BOJ’IIOHI/15[ JKHNBOTHBIX. HpaKTI/IT-IeCKaSI
pabota «3yuenne ocOOEHHOCTEN CTPOCHUS
IIO3BOHOYHBIX ) KUBOTHBIX»

0.5

35

PazButue xu3Hu Ha 3emMIie 1o spam u
nepuoaam

36

MaccoBsie BBIMUPAHUS — 3KOJOTMYCCKUC
KPHU3UCHI TPOLLIIOTro

37

CoBpeMeHHBII SKOJIOTUIECKUN KPU3HC, €TO
0COOEHHOCTH

38

COBpeMeHHafl CUCTEMA OPraHU4YCCKOTrO
MHpa. OCHOBHBIC CHCTEMAaTUUYCCKHUE TpPYNIIbL
OpTraHnu3MOB

39

O0600611eHre U cucTeMaTu3alys 3HaHU| 1o
TeMaM "MUKpO3BOIIONUS U €€ Pe3yIbTaThl",
"MakposBOJIOIUSA U €€ Pe3yJIbTaThl'"/
KonrponbHas pabora no reme "Opomonns"”

40

AHTpOIIOJIOTHSI — HayKa O 4eJIOBEKe

41

PazButue npencrasnenuii o
IIPOUCXO0XKICHUU YEIOBEKA

42

MecTo 4enoBeka B CUCTEME OpPraHU4ECKOIro
mupa. JlabopaTopnas padora «M3yuenue
0COOEHHOCTEH CTPOSHUS CKEJeTa YeloBeKa,
CBSI3aHHBIX C IPAMOXOKICHUEM)

0.5

43

I[BI/I)KYH_II/IG CHUJIbI aHTPOIIOI'CHE3a




CoOOTHOIIIEHHE OMOJIOTHYECKHUX U

4 COLUAIBHBIX (DAKTOPOB B aHTPOIOTeHE3E

45 OcHOBHBIE CTaJIUN aHTPOTIOTeHE3a

46 [Taneoreneruka u najaeoreHOMuKa

47 OBONIOLMSA COBPEMEHHOTO YEJIOBEKA
UYenoseueckue packl. [Ipaktudeckas padbora

48 «M3ydeHne 3K0JI0rM4eCKUX aJanTalun 0.5
YeJI0BEKa»

49 MexIuCUUIIITMHAPHBIE METOIbI
AQHTPOIOJIOTUHU

50 3apoKAEHUE U Pa3BUTHUE IKOJIOTUU
Mertoasi skonoruu. JlaboparopHas padora

51 «3yueHne MeTo0B IKOJIOTUUECKUX 0.5
UCCIIEIOBAHUI

57 3HaueHUe SKOJOTUUECKUX 3HAHUHN JJIs
YyeJioBeKa

53 Okonorudyeckue GakTopsl
Abuotnueckue paxkropsl. CBeT Kak

54 sKosiorndeckuit gpaxtop. JlaboparopHas 0
pabota «BplsiBiIeHHE TPUCTIOCOOICHUH o
OpPraHU3MOB K BIIMSIHHUIO CBETa»
Abuotnueckue (akropsl. Temneparypa kak

55 sKosiorndeckuit gpaxtop. JlaboparopHas 0.5

pabota «BplsiBIeHHE TPUCTIOCOOICHUH
OpPTraHU3MOB K BIUSHHIO TeMIIEpaTypb»




AbuoTtnueckue pakropsl. BraxkHocTh Kak
sKosiorndeckuit gpaxtop. JlaboparopHas

56 1 0.5
paboTta «AHaTOMUYECKHE OCOOEHHOCTH
pacTeHMit U3 pa3HbIX MECT OOUTAHUA»

57 Cpenpl 0OuTaHUSI OPraHU3MOB 1

58 buonoruueckue puTMbl 1

59 XKuznenusle GopMbl OpraHU3MOB 1

60 buoTtnueckue daxktopsl 1
3HadyeHrne OMOTUYECKUX B3aUMOCHCTBUI

61 JUISl CYILIECTBOBaHUS OPTaHU3MOB B Cpelie 1
oOuTaHus

6 DKOJIOTUYECKHUE XapaKTEPUCTUKN 1
HOMYJISILIUU
OcHOBHBIE NIOKA3aTENN NOIMYJIALUN:

63 YUCIIEHHOCTb, INIOTHOCTh, BO3pacTHas U 1
H0JIOBasi CTPYKTypa
OcHOBHBIE TIOKa3aTeNN MOMYJISIINN:

64 PO’K1aeMOCTh, TPUPOCT, TEMIT POCTAa, 1
CMEpPTHOCTb, MUTPALIUN

65 DKojorudeckasi CTpyKTypa MomyJsiuu 1

66 JluHaMuKa MOIyJISINUU U €€ peryJiisanus 1

67 KpuBble pocTa UNCIEHHOCTH MOMYIISILINH. |
KpuBble BIKMBaHUS

68 Oxonoruyeckas HuIa Buaa. JlaboparopHas | 0.5

pabora «IIpucnocoOieHust ceMsiH pacTeHUMN




K paCCCIICHUIO»

69 Bun xak cucrema nomynsuuii

70 3aKOHOMEPHOCTHU MOBEACHUS U MUTPALIUIA
YKUBOTHBIX

71 Coo0111ecTBO OpraHu3MOB — OHOIIEHO3

72 DKocucrema Kak OTKpbITasi cucreMa

7 KpyroBopor BeliecTB 1 MOTOK SHEPTUHU B
9KOCUCTEME

74 OcHOBHBIE TTOKa3aTeNIN IKOCUCTEMbI

75 DKOJIOTUYECKHE MUPaMHU/IbI

76 H3meHeHus coo0IIecTB — CYKIIECCHH

77 [Ipupoanbie 3xocHcTEMBL. DKOCUCTEMBI 03€P
U peK. DKOCHUCTEMBI MOpEN U OKEAHOB

73 [IpupoaHbIE S5KOCUCTEMBI. DKOCUCTEMBI
TYHJp, JIECOB, CTENEM, ITYCThIHb

79 AHTpPOIIOT€HHBIE YKOCUCTEMBI

20 Ypb6oskocucremsl. [IpakTuyeckas pabora 0
«M3ydenue u onucanne ypO0oIKOCHCTEMBI o
3aKoHOMEPHOCTH (HOPMHUPOBAHUS OCHOBHBIX

81 B3aUMOJICVCTBUI OPraHU3MOB B
JKOCUCTEMAxX
MexaHu3Mbl BO3AEHCTBUS 3arpsI3HEHUI

%) pPa3HBIX TUTIOB Ha CyOOpTraHU3MEHHOM,

OpPraHU3MEHHOM, MOMYJIALIMOHHOM H
9KOCHCTEMHOM YPOBHSIX




buocdepa — obmennanerapHast 000104k

83 3emiu

84 VYuenue B. . Bepnanckoro o 6uochepe

85 3aKOHOMEPHOCTH CYIIIECTBOBAHUS
ouochepsl

26 KpyroBopots! BemiecTs u
OMOre0XUMHUYECKUE LIUKIIbI

%7 3oHanbHOCTH Onocdepbl. OCHOBHBIE OMOMBI
CyIIH

88 YcroituuBocth 6uochepsl

89 OKOJIOTUYECKHE KPU3HUCHI U UX TIPUYUHBI

90 BozneiicTBue uenoseka Ha Ouocdepy

91 AHTpOTNIOT€HHOE BO3/ICHCTBHUE HA
PaCTUTEIBHBIN U )KUBOTHBIN MUD

92 Oxpana npupozsl

93 OCHOBHBIE TIPUHIIHIIBI YCTOHYNBOTO
Pa3BUTHS YEIIOBEUECTBA U TIPUPOIBI
PannonanbHOE pUpoOI0NIONb30BaHNUE U

94 COXpaHeHHe OMOJIOTHYECKOT0 pa3HOOOpa3us
3emin
O06o0011eHNe U cucTeMaTH3alus 3HaHUH 110
TeMaM "DKOJIOTHS - HayKa O

95 B3aMMOOTHOIICHUSX OPTaHU3MOB JIPYT C

JpyroM U HaJOPTaHU3MEHHBIX CUCTEM C
OKpy>Karotien cpenoit", "Opranu3msl 1




cpena obutanus", "IKOIOTUS BUIOB U

nomynsiiust”, "IKoIorus CoOOIIEeCcTB.

Okosoruueckue cucteMsul", "buocdepa -
b

rinobanbHas skocuctema" / KonTpoabHas

pabora o Teme "Okonorus"

96 PesepBHblil ypok 1
97 PesepBHblIit ypok 1
98 PesepBHblil ypok 1
99 PesepBHblIil ypok 1
100 PesepBHblIit ypok 1
101 PesepBHBIi ypok 1
102 PesepBHBIi ypok 1

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOT'PAMME

102

7.5







HNPOBEPAEMBIE HA EID 10O BUOJIOI'MU TPEBOBAHUA K
PE3YJbTATAM OCBOEHUSI OCHOBHOM
OBPA3OBATEJBHON MTPOI'PAMMBI CPEJTHEI'O OBILEI'O
OBPA30BAHUA

Kona
nposep
S1eMOro
TpeOoB
aHuA

IIpoBepsiemble TPeGOBAHUS K MPEAMETHBIM pe3yJbTaTaM
OCBOEHHSI OCHOBHOI 00pa30BaTe/IbHON MPOrPaMMbl CPeTHETO
0o0u1ero oopazoBaHus

CdopmupoBaHHOCTH 3HAHUHN O MECTE M POJIU OMOJIOTUU B CHCTEME
€CTeCTBEHHBIX  HayK, B  (OPMHUPOBAaHMH  COBPEMEHHOM
€CTeCTBCHHOHAYYHOH KapTUHBI MHpa, B TIO3HAHWUU 3aKOHOB
NPUPOJIBI U PEIICHUU KM3HCHHO BAXKHBIX COIHAIBbHO-3TUYCCKHUX,
HKOHOMHYECKHUX, IKOJOTHYECKHX MPOOIeM 4eI0BEYEeCTBa, a TAKXKe
B PCEIICHUU BOIPOCOB PAIMOHAILHOTO IMPUPOAOIOIB30BAHUS, B
(OpMHPOBaHNUU IICHHOCTHOTO OTHOIICHHS K MPHPOJE, OOIIECTRY,
YeJIOBEeKY; O BKIAJEC POCCHHCKHX U 3apyOCKHBIX YUEHBIX —

OHMOJIOTOB B pa3BUTHE OMOIOTHH

Bnagenue cucremoil 3HaHUN 00 OCHOBHBIX METOJIaX HAyYHOTO
MO3HAHMS, UCIHOJIB3YEeMbIX B OHOJIOTHYECKUX HCCICAOBAHUSAX
KHUBBIX OOBEKTOB U JKOCHCTeM (OMHCaHWEe, W3MEpPCHHE,
MpoBeJicHUE HaAOMIOeHUiT); croco0aMu BBISBICHUS W OLEHKHU
aQHTPOMOTCHHBIX U3MEHEHUI B IPUPO/IE.

YMenue BBIJIBUTATh TUIIOTE3HI, MPOBEPATH ux
AKCIEPUMEHTAIbHBIMU CpelicTBamu, bopmyupys esb
UCCIIEIOBaHMs, aHAIU3UPOBAThH MOJIYYCHHbIE PE3yNbTAaThl U JeNaTh
BBIBO/JIBI.

BrisiBiieHHE 3aBUCMMOCTH MEXIY HCCIEAYeMbIMU BeIUYHMHAMU,
OOBSICHEHHE TOJIyYEHHBIX pe3ylbTaToB M  (opmynupoBaHUE

BBIBOJOB C UCIIOJIB30BAHUEM HAYUYHBIX HOHHTHﬁ, TGOpI/Iﬁ H 3aKOHOB

YMeHue BIaNeTh CHCTEMOM OHMOJIOTMYECKUX 3HAHHMA, KOTOpas
BKJIOYAET: OCHOBOIIOJIArarolie OMOJOrMuecKiue TepMUHbI M TIOHATHS
(KU3Hb, KJIE€TKAa, TKaHb, OpraH, OpPraHu3M, BHJ, IOIYJISALUS,
JKOCHCTEMa, OuoreHos3, Ouocdepa; MeTaboIM3M, I'OMEOCTa3,

KJICTOYHBI ~ WMMYHUTET, OWOCHHTe3 Oenka, OHOIOIMMEpEI,




JTUCKPETHOCTD, CaMOperyJIsLs, CaMOBOCIIPOM3BE/ICHME,
HACJIEJICTBEHHOCTh, HM3MEHYMBOCTb, JHEPro3aBUCHUMOCTb, POCT H
pa3BUTHE);

Ouosiornueckue Tteopuu: kierouHas Tteopus T. IlIBanHa, M.
[MIneitnena, P. BupxoBa; KIOHAJIbHO-CEJIEKTUBHOTO HUMMYHHUTETA
II. DOpmux, WN.M. MeuynukoBa, XpPOMOCOMHasg  TEOpHUS
HacneacTBeHHOCTH T. Moprana, 3akoH 3apoasliieBoro cxonacraa K.
bapa, 3Bomounonnas teopus Y. JlapBuHa, CUHTETHYECKAs TEOPHUS
3BOJIIOLMHK, Teopuss aHTpomnoreHesa Y. JlapBuHa; Teopus
ouoreorieHo3a B.H. Cykauésa; yuenne H.I. BaBmiioBa o nieHTpax
MHOT000Pa3usl U MPOUCXOKACHHUS KYIbTYPHBIX PACTCHUM, yUCHUE
A.H. CeBep1ioBa o myTsX ¥ HallpaBJIEHUSX 3BOJIOLNH, yueHue B.1.
Bepnajckoro — o 6uocdepe);

3aKOHbl  (eAMHOOOpa3usi  MOTOMKOB  MEPBOrO  MOKOJICHHUS,
pacuieruieHus  NPU3HAKOB,  HE3aBUCHMOIO  HacIeAOBaHUS
npusHakoB ['. Menjens; ClenaeHHoro Hacne0BaHusl MPU3HAKOB U
HapylIeHusl cueruieHuss reHoB T. MopraHa; roMoJIOrH4ecKHX
pAnoB B HacieacTBeHHOW wu3MeHunBoctu H.M. BaBuiiosa;
reHernyeckoro pasHoBecus Jx. Xapnu u B. Baiiabepra;
3apozsimeBoro cxojcrsa K. bapa; Ouorenermueckuit 3akon 0.
I'exkens, @. Mrosiepa);

MIPUHIIMIIBI (YUCTOTHI FaMET, KOMIUIEMEHTapHOCTH );

npaBuna (MuHumyma lO. JInOuxa, SKOJOTHYECKOW MHPAMUJIBI
qrcen, OMoMacChl U SHEPTUN);

runotesbl (koamepBaTtHoi A.W. Omapuna, mepBuyHoro OynboHa JIx.

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

Vmenue pe€uiaTb IMONCKOBBIC OHOJIOTUYECKHUE 3aJa4u, BbISIBJIATH
MNPpUYIUHHO-CJICACTBCHHLIC CBA3HU MCXKOY HCCIIEAYEMBIMU
OMOJIOTUYECKUMU O6’beKTaMI/I, nmponeccaMm MU ABJICHUAMU; JACIATH
BBIBO/IbI 1 IIPOTHO3bI HA OCHOBAHUHU ITOJIYYCHHBIX PE3YJIbTATOB,

COCTaBJIATh TI'CHOTHIIMYCCKHUE CXEMbI CKPCIIMBAHUA [JIA Pa3HBIX
TUIIOB HACJIICAOBAHMHS IIPHU3HAKOB Yy OPraHU3MOB, COCTABJIATH CXEMbI
NepeHOCa BCHICCTB M DOHEPIrUM B IKOCHUCTEMAX (I_IGHI/I IUTaHusI,

TMUIIEBHIE CETH)

YmMmenue YCTAaHABJIIMBATL B3aMMOCBA3M MCKAY CTPOCHUCM U
(bYHKI_[I/IHMI/IZ OpraHoOua0B, KJIETOK pa3HBbIX TKaHeﬁ, OpraHaMu H

CUCTCMaMHU OpPraHoOB Yy paCTeHHﬁ, KUBOTHBIX MW YC€JIOBCKaA; MEXKIY




TamamMu OOMEHa BEHIECTB; JSTamaMd KIETOYHOrO IUKIAa |
KU3HEHHBIX IUKJIOB OPraHU3MOB; JTalaMd SMOPHUOHAIBHOTO
pa3BUTHUA; TEHOTUNIOM U (EHOTHUIIOM, (PEHOTUNIOM U (aKTOpamu
cpenbsl OOWTaHUS; TMPOIECCAMH SBOJIIOIHH;, IBUKYIIUMH CHIAMHU
AQHTPOIIOT€HE3a; KOMIIOHEHTAaMHU  pa3JIMYHBIX JKOCUCTEM U

HpI/ICHOCO6J'IeHI/I5[MI/I K HUM OpPraHu3MoOB

YMeHue BBIICTATH CYIIECTBEHHBIC IPU3HAKH:

CTPOCHHS  BHPYCOB,  KIETOK  IPOKApHOT M  DYKapHuoT;
OJHOKJICTOYHBIX M  MHOTOKJETOYHBIX OpPraHU3MOB, BH/IOB,
OMOTeO1IeHO30B, JKOCHCTEM U OHoc(hepbl; CTPOCHUS OPraHOB H
CHCTEM OpraHOB pACTCHUH, >XHBOTHBIX, YEIIOBEKa; MPOIECCOB
KU3HEACATEIBHOCTH, MPOTEKAIOMIMX B OpraHW3Max pacTEeHUH,
KUBOTHBIX M 4YeJOBEKa,; OMOJOTHYECKUX IPOLECCOB: OOMEeHa
BemiecTB (MeTabonu3M), MHPOPMALUMU U TPEBPALICHUS >HEPTUH,
OpoXeHUs, aBTOTPOPHOTO M TeTepOTPO(HOrO THUIOB MUTAHUS,
doTocuHTE3a M XEMOCHHTE3a, MHUTO3a, MEH03a, raMeTOoreHesa,
SMOpHOreHe3a, MOCTIMOPHOHAIBLHOTO PA3BUTHUS, PAa3MHOXKEHUS,
UHAUBUAYAIBHOIO pa3BUTHSA opraHusma (oHTOrEHE3a),
B3aUMOJICHCTBHSI T'€HOB, I'eTEPO3UCA; JICHCTBUI HCKYCCTBEHHOTO
oTOOpa, CTAOMIM3HMPYIOIIEro, MABIXKYILIETO U  Ppa3pbIBAIOIIECTO
€CTECTBEHHOTO O0TOOpa; aUIONaTPUUYECKOT0 M CUMIIATPUYECKOTrO
BUZ000pa30BaHus; BIUSHUS JBIKYIIUX CHJI DBOJIOIHMHA Ha
reHo()OH]] MOMYIISIIUY; TPUCTIOCOOIEHHOCTH OPraHU3MOB K Cpeze
oOWTaHMs, YepeNOBaHMs HAINPaBICHUI HBOJIIOLUH; KPYyroBOpoTa

BCIICCTB U IIOTOKA SHCPIrUH B SKOCUCTEMAX

ChopMuUpOBaHHOCTh YMEHUSI BBIICISATH CYIICCTBCHHBIC MPHU3HAKH
BHUPYCOB, KIETOK NPOKAPUOT M DIYKAPHOT; OJHOKIETOYHBIX U
MHOTOKJICTOYHBIX ~ OpPraHU3MOB, BHJOB, OHOTEOIICHO30B U
IKOCHUCTEM; OCOOCHHOCTH TMPOIECCOB OOMEHa BEIIECTB H
MpeBpaIleHusi JHEPTUU B KIIETKE, (POTOCHHTE3a, TUIACTHYECKOTO H
SHEPreTUYecKOro OoOMEeHa, XEMOCHHTE3a, MHTO3a, Meho3a,
OILTOJIOTBOPEHUS, PA3BUTUS U PA3MHOXKCHHS, WHIMBHUIYAILHOTO
pa3BUTHS OpraHu3Ma (OHTOreHesza), OOphHOBI 3a CYyIIECTBOBAHUE,
€CTeCTBEHHOTO O0TOOpa, BHI000pa30BaHMS, MPHUCIIOCOOICHHOCTH
OpPraHU3MOB K cpejic OOMTaHMUSI, BIUSHUS KOMIIOHEHTOB YKOCHCTEM,
AQHTPOIIOTEHHBIX W3MEHEHHWH B JKOCHCTEMaX CBOCH MECTHOCTH,

KpyroBOpOTa BEUIECTB U MPEBPALLEHUS SHEPTUU B Onochepe




VYmenue UCIIOJIb30BaTh COOTBETCTBYIOILINE apryMeHTHI,
OMOJIOTMYECKYI0 TEPMUHOJIOTUIO M CUMBOJIUKY JUISl JOKa3aTeIbCTBA
pOACTBA  OpPraHM3MOB  pa3HbBIX  CHUCTEMAaTHYECKUX  TpYII;
B3aMMOCBSI3M  OPraHM3MOB M Cpeabl OOMTAaHUS; EIWHCTBA
YeJIOBEUECKUX pac; HEOOXOIMMOCTH 30pOBOro o0pasa >KU3HH,
COXpaHEHHs pa3HOOOpa3usi BHMJOB M SKOCHCTEM KakK YCIOBHS

COCYHIECTBOBAHUA IMTPUPOABI K UCJIOBEUCCTBA

YMeHHEe KPUTHUYECKH OILCHMBATh WH(OPMAIUIO OMOJIOTHYECKOTO
COJICP/KAHUS; WHTEPIPETUPOBATH ATUYECKHUE aCITeKThI
COBPEMEHHBIX  HCCIEJOBaHMW B  OHOJOTHM,  MEJIUIIMHE,
OMOTEXHOJIOTMH; PacCMaTPUBaTh TIJIO0ATBHBIE OSKOJOTHUYECKHE
poOJIeMbl COBPEMEHHOCTH, (DOPMUPOBATH 110 OTHOIICHHIO K HUM

COOCTBEHHYIO IMO3HIIHIO




HEPEYEHD 2JIEMEHTOB COIAEP KAHUA, ITPOBEPAEMBIX HA
EI'S 1O BUOJOI'MA

Kon

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKaHUSA

buonorus kak Hayka. JKMBbIE CUCTEMBI U UX U3YUYECHUE

1.1

CoBpemeHHast OMONOTHsl — KOMIUIEKCHasi Hayka. buonormyeckue Hayku u
u3ydaeMmble UMU mpobiembl. DyHIaMEHTAIbHBIC, TPUKIATHBIC U MOUCKOBBIC
Hay4YHbIE UCCJICIOBAHMS B OMOJIOTHU.

3naueHue Owonoruv B ()OPMHUPOBAHUHM COBPEMEHHOHN €CTECTBEHHO-HAYYHOMN
kapTuHbl Mupa. [Ipodeccun, cBa3anuble ¢ Ouonorueil. 3HaueHne OUOIOTHH B
MPaKTUYECKON JIEATEIbHOCTH 4YEJIOBEKa: MEIMUIMHE, CEIbCKOM XO3SICTBE,

IIPOMBILUIEHHOCTH, OXpaHe IIPUPOBbI

1.2

KuBpie cuctembl Kak mpeaMer wu3ydeHus Ouosoruv. CBOWCTBA JKHMBBIX
CHUCTEM: €IMHCTBO XMMHUYECKOTO COCTaBa, IMCKPETHOCTh W ILEIOCTHOCTD,
CJII0)KHOCTb U YHOPSAJIOYEHHOCTh CTPYKTYpPbI, OTKPBITOCTh, CAMOOpPraHU3aIus,
CaMOBOCIPOU3BEJECHUE, PA3APAKUMOCTb, U3MEHUUBOCTb, POCT U Pa3BUTHE.

YpOBHM OpraHu3allid KMBBIX CHUCTEM: MOJICKYJISAPHBIM, KJIETOYHBIM,
TKAQHEBBIM, OPraHU3MEHHBIM, MOMYJALUOHHO-BUJIOBOM, 3IKOCHUCTEMHBIN
(buoreoneHoTnueckuii), 6uochepHsiid. [Iporeccrl, MPOUCXOIANTUE B KUBBIX
cuctemax. OCHOBHbIE MPU3HAKH XKUBOTO. JKH3HB Kak (popma cyliecTBOBaHUs

MaTepuun

1.3

Mertonbl Ounonoruyeckoit Hayku. HaOmropeHue, m3aMepeHue, SKCIEPUMEHT,
cucTeMarus3ainmsa, MeTaaHanu3. lloHsgThe o 3aBHCHMOM W HE3aBHCHUMOM
nepemeHHo. IlnanupoBanue oskcnepumeHnta. llocraHoBka u  1mpoBepka
runote3. Hynesas runoresa. [lonstue BeiOOpku 1 e€ nocroBepHocTh. Pa3zdpoc
B Ouosormueckux JAaHHbIX. OnEHKa JOCTOBEPHOCTH  IOJYYEHHBIX
pe3ynbpTaToB. [IpHumHBI HMCKaKeHUS pe3yibTaToB 3Kkcnepumenta. [lonArue

CTaTUCTHYCCKOI'O TECTA

Kiierka kak Ouosiornueckas cucrema

2.1

Krnerka — crTpykTypHO-QYHKIMOHANBHAS EAWHHIIA KUBOTO. Vcropus
oTKpbITUS KieTku. Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T.
[lIBanH, M. Illnetinen, P. BupxoB). OCHOBHBIC TMOJIOKEHHUS COBPEMEHHOMN
KJIETOYHOU TEOPHH.

Meroasl  MOJIGKYJSpPHOM M KJIETOYHOM  OWMOJOTMU:  MHUKPOCKOIIHUA,
xpomatorpadus, anexkTpodopes, METOJ MEUYEHBIX aTOMOB,

muddepeHnanbHOe HeHTPUPYTrHpoBaHUE, KYIbTUBUPOBAHUE KIETOK




2.2

XUMUYECKHAN COCTaB KIETKH. Makpo-, MUKPO- U YJIbTPaMUKpPOJIEMEHThL. Boaa
u e€ poJib Kak pPACTBOPUTENS, peareHTa, y4acTHE B CTPYKTYpHUPOBaHUU
KJIETKH,  TeIUIOperyiasuuMd. MuHepanbHble  BEIIeCTBa  KJIETKH,  HX
Ouosnorudeckast poiib. Pojib KaTHOHOB U aHMOHOB B KJIETKE.

Buonornueckue momumepsl. benku. AMHHOKHUCIOTHBIM cocTaB OENKOB.
CtpykTypsl O6enkoBoil Monekyisl. [lepBuuHas cTpykTypa Oenka, menTHIHAs
CBs3b. BTOpHuHas, TpeTWyHas, YeTBEpTUYHAs CTPYKTYphl. JleHaTypaius.
CpoiictBa OenkoB. Knaccudukanuss OenkoB. buonmormueckue QyHKIUU
OEKOoB.

YrneBoabl. MoHOcaxapuIbl, AUCaxapu/ibl, OJUTOCaXapuabl U MOIHCAXapU/IbL.
OO0muii TUIaH CcTpoeHuss U (U3UKO-XMMHUYECKHE CBOKMCTBA YTJIEBOOB.
Buonornveckue GyHKINU YTIEBOIOB.

Jlumuasl. T'uapodunbsHO-ruapodoOHbIe cBoiicTBa. Knaccudukanus aunumaos.
Tpurnuuepuasl, pochonunuas, BockH, ctepouabl. buonornueckue GpyHkuun
munuaoB.  OOmme cBoiicTBa OMOJOTHMYECKMX MeMOpaH — TEKyd4ecTb,
CIIOCOOHOCTB K CaMO3aMbIKaHUIO, ITOJIYIIPOHUIIAEMOCTb.

Hyxneunossie kucnorel. JJTHK u PHK. CrpoeHue HYKIEMHOBBIX KHUCIIOT.
Hyxneotuapl. Ilpuamun  xommementapHoctu. [lpaBumo  Yapradda.
Crpykrypa IHK — nBoitnas crimpanbs. MecToHaXoXIeHHE U OMOIOTHYECKUE
¢ynkuun JJHK. Buast PHK. @ynkunn PHK B kietke.

Ctpoenune Monekynbl AT®. Makpospruueckue cBsizu B MoJiekyie ATO.
buonornueckne Qynkimun AT®. BoccraHoBIeHHBIE TIEPEHOCYUKH, HUX
¢ynkuuu B knerke. Cexennponanue JJHK.

CrpykrypHast Ouosorusi: OMOXUMHUYECKUE U OMO(PU3HUECKUE HCCIICTOBAHUS

COCTaBa U MPOCTPAHCTBEHHOU CTPYKTYpbl OMOMOJIEKYII

23

Tunel KIETOK: JyKapuOTHYecKass U Ipokapuoruueckas. CTpyKTypHO-
GbyHKIIMOHATIbHBIE 00Pa30BAHMS KIETKH.

CtpoeHune nmpoKkapuoTHIeCcKoi kieTku. Kiierounast creHka OakTepuii U apxen.
OCOOEHHOCTH CTPOCHUS TETEPOTPOPHON M aBTOTPOPHON MPOKAPUOTUIECKUX
KJIETOK. MeCTO ¥ poJib MPOKAPHOT B OMOLIEHO3aX.

CtpoeHue u pyHKIIMOHUPOBAHUE dyKapHOTHUYecKoi KieTku. [lnasmarnueckas
MeMOpana (rurazmanemma). CTpykTypa  IUIa3MaTHYeCKOW — MeMOpaHBI.
TpaHncnopT BelIecTB 4epe3 IUIa3MAaTUYECKyl0 MeMOpaHy: IacCUBHBIN
(muddy3us, obneryénnas nuddysus), akTUBHBIN (IIEPBUYHBIA U BTOPUYHBIHA
aKTHBHBIN TpaHcropt). [lomymponuiiaemocth MemOpanbl. Pabota Hatpuii-
KaJMEeBOr0 Hacoca. OHJOIMTO3: MUHOLMTO3, (aromuTo3. K3OIHUTO3.
Knerounas crenka. CtpykTypa M (YHKIMH KJIETOYHOM CTEHKU pPACTCHHUH,

rpuoOB.




Huromnaszma. [urozons. Lutockener. [IBuxkenue uuroruiazMbel. OpraHouabl
kieTkd. OnHoMeMOpaHHBIE OpraHOW[IBI KIIETKH: SHIOIIa3MaTH4ecKas CeThb
(BIIC), anmapat I'oabKH, TU30COMBI, UX CTpoeHUe U GyHKIMH. B3anmMocBs3b
OTHOMEMOpaHHBIX ~ OpraHouaoB  KieTku. CTpoeHHe  TpaHyJIspPHOTO
perukynyma. CuHTE3 pacTBOpPUMBIX OesikoB. CHUHTE3 KIIETOYHBIX MEMOpaH.
['magkuii (arpaHyJIsIpHBINA) SHIOTUIa3MATHYECKUM peTHKyIyM. CekperopHas
¢ynkuus anmapara lompmku. TpancmopT BemiecTB B KJeTke. Bakyonu
pactuTenbHbIX KieToK. Kilerounslii cok. Typrop.

[TosryaBTOHOMHBIE OpraHOW/IbI KJIETKU: MUTOXOHIPUH, IIJIACTHU]IBI.

Ctpoenue u GyHKIIMH MUTOXOHJIpHUM U mactun. [lepBuuHble, BTOpUYHbBIE U
CIIOKHBIE  TUTACTUABI  (DOTOCHHTE3MPYIOUIMX  AYKAPHOT.  XJIOPOIUIACTHI,
XPOMOIUIACTHI, JIEUKOIUIACTHI BBICIIUX PACTEHUM.

HememOpannbie opranouabl kieTkd CtpoeHne W (YHKIUH HEMeMOpaHHBIX
OpraHousioB KieTku. Pubocomel. MukpodunameHTbl. MbllIeyHble KIETKH.
Muxkpotrpyoouku. Knerounslii nentp. CTpoeHHe M ABM)KEHUE KTYTUKOB U
pecuundek. MukpoTpyOouku nutoruiazmsl. LleHTprons.

Anpo. Obonouka sapa, XpOMaTHH, KapuOILIa3Ma, SIIPBIIIKUA, UX CTPOCHHUE U
byukun. SnepHbiii 6enkoBblil MaTpukc. [IpocTpaHCTBEHHOE pacmoioKeHue
XpoMocoM B HHTep(]a3HOM sizpe. benku xpomMaTuHa — TUCTOHBI.

Kiierounsle BrkitoueHus. CpaBHUTENbHAsI XapaKTEPUCTUKA KIIETOK IYKApUOT

(pacTuTEnBHOM, )KUBOTHOM, TPUOHOIN)

24

AcCUMMIISINS ¥ JUCCUMIIIALUS — JIBE CTOPOHBI MeTabonu3ma. Tunsl oOmMeHa
BEIIECTB: aBTOTPO(HBINA U TeTepoTPOdHBIN. YUacTie KHcaopoaa B 00OMEHHBIX
mporieccax. JHepPreTudeckoe obOecreueHne KIeTKu: mpeppamenue ATD B
o0MeHHBIX Tmporeccax. dDepMEeHTATUBHBIM XapakTep peakiuil KJIETOYHOTO
MeTabonmm3ma. DEepMEHTHI, UX CTPOCHHE, CBOMCTBA M MEXaHW3M JICHCTBUSL.
Kodepmentsl. Otnnuus (EepMEHTOB OT HEOPraHMYECKHUX KaTalu3aTOpPOB.
benku-aktuBatopel M OEIKU-UHTHOUTOPBHL.  3aBUCUMOCTH  CKOPOCTH
(bepMEHTATUBHBIX PEAKIMHA OT Pa3INYHBIX (PaKTOPOB.

IlepBuuHBbI CHMHTE3 OpraHM4ecKux BemecTs B Kierke. dorocunre3. Poib
XJIOpoIU1acToB B mporecce (orocunre3a. CBeroBas U TeMHOBas (as3bl.
[TpogyktuBHOCTH (hoTOCHMHTE3a. BiusiHue pa3nuuHbix (GakTOpoB Ha CKOPOCTh
¢dorocunTesa. 3HaueHue HOTOCUHTESA.

XeMOCHHTE3. Paznoobpa3zue OpPraHU3MOB-XEMOCUHTETUKOB:
HUTPUPULIUPYIOIITIE OakTepuw, Kene300aKTepuH, cepobakTepuu,
BOJIOPOJIHBIC OaKTepHH. 3HAUEHUE XEMOCHHTE3A.

AnaspoOHble opranusMbl. Bumsl Opokenus. IIponyKTel OpokeHHS M HX

UCIIOJIb30BaHUE YENIOBEKOM. AHa’pOOHBIE MHKPOOPTaHU3MBI KaK OOBEKTHI




OMOTEXHOJIOTHUU U BO30YIUTENN OOJIE3HEH.

AspobHbIe OpraHU3MBbI. Oransl SHEPreTUIEeCKOro oOMeHa.
[TonroroButenbHblil 3Tan. [NHMKOIM3 — OECKUCIOPOJHOE paclIeIUIeHHe
TJIFOKO3BI.

buosornueckoe OKUCIIEHHME, WIH KIETOYHOE JbIXxaHue. Ponb MUTOXOHIpUN B
nporeccax — Ouosiornyeckoro  okucieHus.  llukiauueckue — peakuuu.
OxucnurensHoe ¢ochopunuposanue. IIpenmymiecTBa a’poOHOrO0 MyTH
oOMEHa BeIIECTB TMepel aHa’poOHBIM. DPPEKTUBHOCTh IHEPrETUUYECKOTO

oOmena

2.5

Peakuuu matpuunoro cunresa. [IpuHIUI KOMIUIEMEHTaApHOCTH B PEaKLUSIX
MaTpUYHOTO  CHHTe3a. Peanu3anusi  HacleACTBEHHOW  HMH(OpMAaLMH.
['enernueckuii kof, ero cBorcTBa. TpaHnckpunius — maTpuuHblil cuate3 PHK.
[IpyHUUNBI  TPAHCKPUIIUMU: KOMIUIEMEHTAPHOCTh, AHTUNAPAIIICIIBHOCTD,
aCUMMETPUYHOCTb. TpaHcisauusa u e€ stansl. Yyactue TpancnoptHeix PHK B
O6uocunTe3e Oenka. YcnoBus 6uocunresa Oenka. KoaupoBanue aMUHOKHCIIOT.
Posb pubocom B buocuHTe3e OenKa.

Opranuzanus reHoMa y NIpOKapuoT W JSyKapuoT. Perynsiusi akTUBHOCTH
reHoB y mnpokapuot. ['unoreza onepona (®. XKakoo, XK. Mauno). Perymsius
00OMEHHBIX IIPOIECCOB B KileTke. KieTouHslit romeocTas.

Bupychl — HekJIeTO4HbIE (POPMBI KU3HH U OONMUTATHBIC mapa3uThl. CTpoeHHE
MPOCTHIX M CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaros.

BupycHblie 3a00neBaHus 4eI0BEKa, )KUBOTHBIX, pactennii. CITN]], COVID-19,

conuaJIbHbIC U MEIUITMHCKUC HpO6J’IeMBI

2.6

Krerounsnii nmki, ero mnepwoisl W peryinsnus. Wutepdaza u  MUTO3.
OcobeHHOCTH MPOLECCOB, IpoTeKaIuX B HHTepdase. [loaroropka KieTku K
nenenuto. [Ipecunrernueckuii (IMOCTMHUTOTUYECKUM), CHUHTETHUUECKUH U
MOCTCUHTETHUYECKUH (IPEMUTOTUYECKUI) TePUOAbI HHTEP(hA3bI.

Marpuunsnii cunre3 JHK — perumkanuda. Ilpunnuner perumkanuu JHK:
KOMIUIEMEHTAapHOCTh, IIOJYKOHCEPBAaTUBHBIM CHHTE3, aHTUIAPAIUIEIBbHOCTb.
Mexanusm perukanuu JJTHK. Xpomocombl. Ctpoenue xpomocom. Tenomepsl
U Teromepa3a. XPOMOCOMHBIM HAa0Op KIETKH — KapuOTHM. JMIIOMAHBIA U
rarmIouHbI  Habopsl XpoMocoM. ['omosnormunbsie XpoMocombl. IlomoBsie
XPOMOCOMBI.

Jenenue knetku — Muto3. CTaguu MUTO3a U MPOUCXOASAIIUE B HUX IPOLIECCHI.
Tunel muto3a. Kapuoknses U nuTokuHe3. bruomornueckoe 3HaueHUEe MUTO3a.
Perymsanus muroTMdeckoro nukia kiaeTkd. [Iporpammupyemas KieTodHas
rubesns — anomnros.

DyHKIMOHAIbHASI TCHOMHUKA




OpFaHI/I3M Kak OMojoru4eckas cucTema

3.1

OOHOKIJIETOUHBIE,  KOJIOHHMAJIbHbIE, = MHOTOKJIETOYHBIE  OpraHU3Mbl U
MHOTOTKaHEBbIE OPTaHU3MBI.

@opMbl pa3MHOXKEHMSI OPraHU3MOB: Oecrionoe (BKJIIOYasi BETre€TaTUBHOE) U
nojoBoe. Buapl 0ecrmonoro pasMHOXKEHHS: TOYKOBAHUE, CIOPYJIALNS,
dbparmeHTaIMs, KIOHUPOBAHUE.

[TonoBoe pasmuoxkenue. [lonoBele KieTkM, uiaum rametsl. Meito3. Craauu
Mmeno3a. IloBenenne xpomocom B Mmeiose. Kpoccunrosep. buosmornueckuit
CMBICII M€HO03a M TOJIOBOro mporecca. Melo3 U ero Mecto B JKM3HECHHOM
LIMKJIE OPTaHU3MOB.

[IpenzaponpimieBoe pa3Butue. ['ameroreHe3 y »UBOTHBIX. [1o0BBIE Kee3bl.
OO0Opa3oBaHrue M pa3BUTHE IMOJOBBIX KiIETOK. CrnepMaroreHe3 M OOTEHE3.
CrpoeHune nosoBbIX KieTOK. OIIOJOTBOPEHHE M 3MOPHOHAIBHOE pa3BUTHE
KUBOTHBIX.  CrnocoObl  OIUIONOTBOPEHHS:  HApy)KHOE,  BHYTpPEHHEe.
[TapTenorenes.

WuauBuyansHOe pa3BUTHE OpraHu3MoB (oHTOreHes3). Craguu 3MOpHOreHes3a
JKUBOTHBIX (Ha mpumepe Jiarymku). Jpobnenme. Tumbl  apoOneHus.
OcobGeHHOCTH ~ JOpOOJEHHUS ~ MJICKONUTAIOMIMX.  3apOJBIIIEBbIE  JIMCTKU
(racTpymsiiusi). 3akiajgka OpPraHOB M TKaHEH M3 3apOJIBIIIEBBIX JUCTKOB.
B3auMHOe BiMsSHHME YacTell pa3BUBAIOLIETOCS 3apojbllia (IMOpHOHATBHAS
UHAYKLMSA). 3aKiajgka IUlaHa CTPOEHMS JKMBOTHOIO Kak  pe3yJbTar
UEpapXUUECKUX B3aUMOJCHCTBUN TeHOB. BiusHue Ha >MOpHOHAIBEHOE
pa3BUTHE PA3IUYHBIX (PAKTOPOB OKPY’KAIOLIEH CPEIbl.

Poct u pasButHe >xuBOTHBIX. I[locTamOpuonanbublii nepuon. Ilpsimoe u
Henpsimoe pasutue. PasButue ¢ Metamopdo3om y OECIO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. bHojormueckoe 3HadeHHe MPSIMOTO U HEMPSIMOTO
pa3BUTHS, HUX pACIPOCTPaHEHHE B mpupone. TUMIBl pocTa >KUBOTHBIX.
@akTophl  peryyislMM  pocTa  JKMBOTHBIX U 4enoBeka. Cranuu
OCTAMOPHUOHAJIBHOTO Pa3BUTHUS Yy JKUBOTHBIX U uesnoBeka. Ilepuopsl
OHTOI'€HE3a YeJIOBEKA.

Pasmuoxenne u pasButHe pacteHuid. ['amerodputr m cnopodur. Meio3 B
KU3HEHHOM TIMKjie pacteHuil. OOpazoBaHue CIop B TIpolrecce Meiosa.
['amerorenes y pactenuil. OIUIOJOTBOPEHHE M Pa3BUTHE PACTUTENbHBIX
opranu3mMoB. /[BoilHOe  OMJIOAOTBOpEHUE Y  LIBETKOBBIX  PACTEHHIA.
OOpa3zoBaHre U pa3BUTHE CEMEHU. MeXaHHM3Mbl PEryjsiluy OHTOTEHEe3a Y

pacTeHUM U KUBOTHBIX

3.2

I/ICTOPI/IH CTAaHOBJICHUA W PpPa3BUTHA TI'CHCTHUKHM KaK HayKH. OcHOBHBIE

TeHETHYECKHE TIOHATHS M CHMBOJIBI. I OMOJIOTHUHEBIC XPOMOCOMBI, aJIJICJIBHBIC




T'CHBI, AJIbLTCPHATUBHLIC MPU3HAKH, JOMUHAHTHBIM U peuecanHHﬁ IIPpU3HAK,
roMo3urora, rerepo3urora, 4ucras JIMHUA, FI/I6pI/II[BI, T'CHOTHMUII, (beHOTI/IH.
OCHOBHBIE MCTOAbI T'CHCTUKMH: FI/I6pI/II[OJ'IOFI/I‘l€CKI/II\/'I, HHTOHOFquCKHﬁ,

MOJIEKYJIIPHO-TE€HETUYECKU I

3.3

Monorubpuanoe ckpemuBanue. I[lepBeiii  3akoH MeHmens — 3aKOH
eanHOo00pa3us THOPHUIOB TEepBOro mokoiieHus. [IpaBuio JOMUHUPOBAHUS.
Bropoii 3akoH MeHzenst — 3aK0H pacuieIuieHus pu3HakoB. LluTonornueckue
OCHOBBI MOHOTUOPUTHOTO CKpeluBaHus. [ unore3a 4iucToThl ramer.
AHanu3upyrouiee ckpemuBanue. [IpomMexxyTouHbll XapakTep HACIeJOBaHUS.
Pacuiennenve npu3HakoB MpU HETIOJIHOM JIOMUHUPOBAHUU.

Jurndpuanoe ckpemmBanue. Tpetuit 3aKkoH MeH e — 3aKOH HE3aBUCUMOTO
HacJIeOBaHUsl  Mpu3HakoB. lluTonoruueckue OCHOBBI — JAUTHOPUIHOTO
CKpELIMBAHMS.

CuennenHoe HacienoBaHue npusHakoB. Paborsl T. Moprana. CuenneHHoe
HACJIEJI0BAHUE T€HOB, HAPYIICHHUE CIEIUICHUS MEXAY F'eHaMHU. XPOMOCOMHAs
TEOpPHs HACJIEICTBEHHOCTH.

I'eneruka nona. XpoMOCOMHBIH MEXaHU3M ONPEIEIICHUS 110J1a. AyTOCOMBI U
MIOJIOBBIE XPOMOCOMBI. [ 'OMOTaMETHBIN U reTeporaMeTHbIi noil. ['eHeTnueckas
CTPYKTypa IOJIOBBIX XpoMocoM. HacinenoBaHue mpH3HAKOB, CLEIJICHHBIX C
MIOJIOM.

I'enorun kak nenocrHas cucrema. [lmeloTponus — MHOKECTBEHHOE JEHCTBUE
reHa. MHOXECTBEHHBIN ajuieiu3M. B3auMOAEHCTBUE HEAIEIbHBIX T'€HOB.

Komnnemenrapuocts. Onuctas. [lonumepus

3.4

B3anmMoneiictBue rTeHoTMma W cpensl npu  (popMupoBaHWMM  (HDEHOTHIIA.
N3meHnunBOCTh Mpu3HAKOB. KauecTBEHHbIC M KOJIMYECTBEHHBIC TPU3HAKU. Buabl
M3MCHYMBOCTY: HEHACICACTBESHHAS 1 HACICACTBCHHAS.

MomudukanmonHas  M3MEHYMBOCTh. Pomb  cpemsl B (hopMupoBaHumM
MoAr(UKAIMOHHON M3MeHUMBOCTH. HopMma peaknuu npusHaka. BapuanmoHHbIH
psan u BapuanmoHHas KpuBas (B. Moranncen). CBoiictBa MoIu(bUKAIMOHHON
M3MCHYHBOCTH.

I'enoTumnueckas M3MEeHYUMBOCTh. CBOMCTBA TI'€HOTUIIMYCCKOM H3MCHUYHMBOCTH.
Bunbl reHoTHIIMYECKON H3MEHUMBOCTU: KOMOMHATUBHAS, MyTallUOHHAS.
KoMOuHaTuBHAsT WM3MEHYMBOCTh. MeHo3 W TIOJOBOM TMpOLECC — OCHOBA
KOMOWHATUBHOM W3MCHYMBOCTH. PoOJIb KOMOHMHATHBHOM W3MCHYHMBOCTH B
CO3JIaHUY TEHETUYECKOTO Pa3HOOOpasus B IpeJieax OJTHOTO BUIA.

MyTtainioHHass WM3MEHYMBOCTh. Bubl MyTalMii: TE€HHbBIE, XPOMOCOMHBIE,
reHoMHble. CIHOHTaHHBIE MW HWHAYUHMPOBAHHbIE MyTalud. SnepHble U

HUTOILIa3MAaTUYCCKUC MYyTalluu. ComaTH4eCKHEe U TI0JIOBEIC MyTalluu. HpI/I‘II/IHBI




BO3HUKHOBEHHUsS MyTalnuid. MyTareHbl M HMX BIWSHUE HAa OPraHU3MBL
3aKOHOMEPHOCTH MYTAIIMOHHOTO Tpoliecca. 3aKOH TOMOJIOTMYECKUX PS/IOB B
HacieacTBeHHOM n3menunBocTy (H.M. BaBunos). BHesaepHas n3MeHYMBOCTh

1 HAaCJICACTBCHHOCTbH

3.5

Kapuotun denoBeka. MexayHapoJIHas NporpaMMa HCCIEJOBaHUS TIE€HOMaA
yernoBeKa. MeTonbl H3y4YeHUsT TEHETMKM YEJIOBEKA: TIE€HEATOrMYECKUH,
OJIM3HELIOBBI, LUTOT€HETUYECKUH, NONYJISLUOHHO-CTATUCTUYECKUH,
MOJIEKYJIApHO-TeHeThuueckuil.  CoBpeMeHHOe  OmpeleleHue  I'eHOTHMA:
MIOJIHOTEHOMHOE CEKBEHUPOBAHHME, TE€HOTUIIMPOBAHHWE, B TOM YHUCIE C
nomoripio [111P-ananu3a. HaciencTBeHHbie 3a001eBaHus YeoBeKa. | eHHbIC U
XpOMOCOMHBIEe  Ooye3HM  4yenoBeka. bomesHm ¢ HacieICTBEHHOM
IIPEIPacOI0KEHHOCTBIO. 3HaueHue MEIULUHCKON TE€HETUKHU B
NOPEeJOTBpAICHU W  JICYEHUH TEHETHUeCKUX 3a00JieBaHMl  dYelloBeKa.

CTBOJIOBBIE KJIETKH

3.6

JloMmecTuKanus U CeleKIus. 3apoxKACHUE CENCKIMH U JIOMECTUKAIUU. Y YCHHE
H.M. BaBuioBa 0 LEHTpax MNPOMUCXOXKIEHHS U MHOTrooOpasusi KyJIbTYypHBIX
pacteHuid. Ponb cenekuuy B CO3JaHMM COPTOB PACTEHHM M MOPOJ KUBOTHBIX.
Copr, nmopoaa, mTamMMm. 3aKOH T'OMOJIOTMYECKHX pPSAIOB B HACJIEICTBEHHOU
n3MeHunBocty H.W. BaBuiosa, ero 3HaueHue it CENEKIMOHHON paboTEhI.
Metoapl celneKIMOHHON pPaboThl. VCKycCTBEHHBIH OTOOP: MAacCOBBIM M
WHIUBUIYIbHBIA. OJTanmbl KOMOWHAIIMOHHOW  ceneknuu.  VcrbiTanue
npou3BouTeNell mo moroMcTBy. OTOOp MO TE€HOTUITY C MOMOUIBIO OLEHKU
¢deHoTHma noTroMcTBa ¥ 0TOOP MO TeHOTUIY ¢ nomoIbio ananmusa JJHK.
HckyccTBeHHBIH ~ MyTareHe3  Kak  METOJ  CEJEKIMOHHON  paboThl.
PaguanvoHHBII M XMMHYECKUMM MyTareHe3 KaK MCTOYHUK MyTalud y
KYJIBTYPHBIX OpM oprann3moB. Vcrosib30BaHEe TECHOMHOTO PEAaKTUPOBAHUS
u MeronoB pekoMOuHaHTHbIX JIHK 11s mosydyenus ucxomHoro marepualia
JUISL CEIEKIIUU.

[Tonyuenue nomuruionaioB. BHyrpuBuaoBas ruOpuanzanus. binskopoacTBeHHOE
CKpeIIMBaHue, Wi HHOpUAUHT. HepoacTBEeHHOE CKpEIMBAHUE, WM Ay TOPUIMHT.
I'ereposuc u ero npuunHel. Mcnonb3oBanue rerepo3uca B celiekimu. OTnanéHHas
rubpuamzanms. [Ipeomonenne Oecrionuss MEXBUIOBBIX THOPHIOB. JlOCTHKEHUS

CCJICKIINHA paCTeHI/Iﬁ M J)KNBOTHBIX

3.7

OOBEKThI, HCHOJb3yeMbIe B OHOTEXHOJIOTHHM, — KJIETOYHbIE M TKAHEBBIC
KyJbTYpbl, =~ MHKPOOPIaHU3MBI, MX  XapakTepucTHKa. TpaauiuoHHas
OMOTEXHOJIOTHUS: XJIEOONEUEHHE, IOJYyYEHHE KHUCIOMOJIOUYHBIX IPOAYKTOB,
BUHOAEINE. Mukpobuonornyeckuii cunte3. OOBEKTH MHKPOOHOIOTHYECKUX

texHonoruid.  IlpowsBomcTBo  Oenka, AMHHOKUCIOT W BUTaMHHOB.




HckyccTBeHHOE  OIIOAOTBOpPEHME.  PEKOHCTpyKuMs — SIMLEKIETOK U
KJIOHUPOBAHUE KUBOTHBIX. METON TpaHCIUIAHTALNY SIIEP KIIETOK.

XpoMOCOMHass M TeHHas WHKeHepHs. VICKyCCTBEHHBI CHHTE3 TIe€Ha H
KoHcTpyupoBanue pexomOMHaHTHBIX JIHK. JlocTuxkeHus M mepcreKTUBbI
XpOMOCOMHOM UM T'€HHOW UH)XEHEpUU. MeaunMHCKue OMOTEXHOJIOTHH.

Hcmonp30BaHne CTBOJIOBBIX KISTOK

Cucrema n MHOFOO6pa3I/Ie OpraHu4€CcKoro Mmupa

4.1

buonoruueckoe pazHooOpaszue opranusmoB. CoBpeMeHHass cucTeMa
opranudeckoro mupa. IlpuHnunsl kinaccupukanun opraHuzMoB. OCHOBHEBIE
CHUCTEMAaTUYECKHE IPYIIIBI OPraHU3MOB.

Oco0eHHOCTH CTPOEHHUS U KUZHEAEITEIbHOCTH OJJHOKJIETOUYHBIX OPTaHNU3MOB.
baktepuu, apxeuw, OJHOKIETOYHbIE TIpUOBL, OJHOKJIETOYHBIE BOJOPOCIH,
apyrue npotuctsl. KosoHuanbHble OpraHu3Mbl. JIBHKEHUE OJHOKIETOYHBIX
OpraHu3MoB:  amME0OMIHOE, JKITYTHKOBOE, pECHHYHOe. 3ammura Yy
OJHOKJICTOYHBIX  OpPraHu3MoB.  Pa3gpaxumocTb y  OJHOKIETOYHBIX

OpraHnu3MoB. Takcucer

4.2

MHOrokJIeTOYHbIE pacTeHus. B3auMOCBsI3b 4acTed  MHOTIOKJIETOYHOTO
opranu3ma. TkaHM, Opraibl M CHUCTEMbl OPIraHOB MHOI'OKJIETOYHOIO
opranu3ma. OpraHu3Mm Kak eJuHoe 1ejoe. TkaHu pacreHuil. Turbl
pacTUTENbHBIX  TKaHEW: oOpa3oBarenpHasi, I[IOKPOBHAs, IMPOBOJAIIA,
OCHOBHas, MexaHudeckas. OcoOeHHOCTH  CTpoeHus, GYHKUMH U

pacroIoKeHUs TKaHEel B OpraHax pacTeHHi

4.3

BereraruBHple M reHepaTUBHBIE OpraHbl pacTeHuid. DYHKIUHM OpPraHoB U
cucteM opranoB. Kapkac pacrenuil. [[BueHue MHOTOKJIETOUHBIX PACTEHHI:
Tponu3Mbl U HacTuH. [lornomenne BoAbl, YrIeKUCIOro ra3a i MUHEpPaIbHbIX
BemecTB pacreHusiMu. Jlpixanwe pacrenuit. Juddysus razoB uyepes
IIOBEPXHOCTh KJIETKM. TpPAaHCIOpPTHBIE CHUCTEMBl pacTeHHUW. Belnenenue y
pacTeHuil. 3amuTa Yy MHOTIOKJIETOYHBbIX pacteHuid. Kyrtukyna. Cpencrsa
[IACCUBHOM U XUMHUYECKOHU 3aIUTEl. PUTOHIIUIBI.

PaznpaxxumocTs u perynsinus y opraHnu3MoB. Pa3apakuMocTs U peryisuus y

MHOT'OKJICTOYHBIX paCTeHI/If/'I. PocroBrlie BCIICCTBA U UX 3HAYCHUC

4.5

MHorokjgeTouHble KMBOTHBIC. B3amMOCBI3bL dYacTeil MHOTOKJICTOYHOTO
opranu3ma. TkaHW, OpraHbl M CHCTEMbl OpPraHOB MHOTOKJIETOYHOTO
opranu3zma. OpraHusm Kak eauHoe nenoe. ['omeoctas. TkaHU KUBOTHBIX U
yenoBeka. THIBI JKMBOTHBIX TKaHEH: »SIUTENHANIbHAS, COCOUHUTEILHAS,
MbIevHast, HepBHas. OCOOCHHOCTH CTPOCHUS, (QYHKIUH M PaCIOJIOKEHUS

TKaHEH B opraHax >XMBOTHBIX W YCJIOBCKa




4.6

Opranbl U CHUCTEMBI OPraHOB HUBOTHBIX. (DYHKIMM OpPraHOB U CHCTEM
opraHoB. Omnopa Tena opranu3MoB. CKeneTbl  OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX )KUBOTHBIX. Hapy kHblil 1 BHyTpeHHUU ckeneT. CTpoeHue u
TUIBI COEIUHEHUS KOCTEM.

JIBH>KEHME MHOTOKJIETOYHBIX >KUBOTHBIX. IluTanue »xuBOTHBIX. [luTanue
MIO3BOHOYHBIX KMBOTHBIX. JlpIxaHue KUBOTHBIX. KoOXHOE jbIxaHueE.
KabepHoe u 1€rodyHoe IbIXaHUE.

JpixaHue MO3BOHOYHBIX KUBOTHBIX. JBOJIIOLMOHHOE YCJIOKHEHHE CTPOCHUS
NErKUX TO3BOHOYHBIX JKMBOTHBIX. JlpIxaTenpHasi cHCTeMa 4YeJIOBEKa.
MexaHu3M BEHTWISIUMU JIETKUX y NOTHLL M MIEKONUTaromux. TpaHcnopt
BEIIIECTB Y OpPraHu3MoB. TpaHCIOPT BEHIECTB y >KMBOTHBIX. KpoBeHocHas
cucrema U e€ opranbl. KpoBEHOCHass cHCTEMa MO3BOHOYHBIX >KHMBOTHBIX.
Kpyru  kpoBooOpaiieHus.  OBOJIIOLIMOHHBIE  YCJIOKHEHUS  CTPOCHMUS
KPOBEHOCHOM CHCTEMBI IIO3BOHOYHBIX KUBOTHBIX. BblelIeHHE y OpraHu3MOB.
Boinenenue y xuBoTHbIX. CoKpaTUTeNbHbIE BakyoJid. Opranbl BbIJIEICHUS.
CBsi3b MOJOCTH Tejla C KPOBEHOCHOM U BBIICTUTEIBHOM CHCTEMaMH.
Boinenenue y T103BOHOYHBIX JKMBOTHBIX. 3alllUTa Yy MHOTOKJIETOYHBIX
JKUBOTHBIX. [I0OKpOBBI U UX TPOU3BOIHBIE.

Pazgpaxxumocts u  perymauus |y  opraHusMoB. Pasgpaxumocts y
OJIHOKJIETOYHBIX OpraHu3MoB. Takcucel. PazgpaxumocTe W perynsuus y
MHOT'OKJIETOYHBIX pacTeHHl. POCTOBbIE BenleCcTBa U UX 3HAUCHUE.

HepBHast cuctema u pedrekTopHas peryiasiiuus Yy MHOTOKJIETOYHBIX
KUBOTHBIX. HepBHas cuctema u €€ OTAeNbl. DBOJIOLMOHHOE YCIOXKHEHUE
CTPOEHUSI HEPBHOM CUCTEMBI Y )KUBOTHBIX.

Pa3zpaboTtka anroputmMoB W mporpamm it d3GPeKTUBHONW (HYHKIIMOHATBLHON
AQHHOTAallMM  TIE€HOMOB,  TPAHCKPUIITOMOB,  IPOTEOMOB,  METa0OJIOMOB

MHUKPOOPIraHHu3MOB, paCTeHHﬁ, JKHUBOTHBIX U YCJIOBCKa

OpI‘aHI/I3M YCJIOBCKA U €TI0 3J0POBLE

5.1

Opranbl u cuCTeMbl OpraHoB uenoBeka. OTnaensl TOJIOBHOTO MO3Ta
MO3BOHOYHBIX KHUBOTHBIX. Pedrekc u pednexropnas myra. besycioBuble u
yCIIOBHBIC pediekchl. ['yMopanbHas peryisimus ¥ SHAOKPUHHAS CUCTeMa
JKUBOTHBIX M dYelloBeka. JKene3bl 3HIOKPUHHOW CHCTEMBI U HUX TOPMOHBI.
HelictBue TropMOHOB. B3amMOCBSI3b HEPBHOW W HHIOKPUHHOM CHCTEM.
lNunoranamo-runodusapuas cucrema. Pednekc wu peduekTopHas myra.

besycnoBHbIE U yCIOBHBIE pedIeKCh
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3amura opranusma ot OosiesHeil. ImmyHnHast cuctema venoBeka. KieTounbrit
Y TYMOPaJIbHBIM UMMYHUTET. Bpok 1EHHBIN, MPpHOOPETEHHBIN crienudruuecKuit

UMMYHHUTET. Teopus KIOHAIbHO-ceNeKTUBHOrO wuMMmyHuteta (I1.0pnux,




®.M.bepner, C.ToneraBa). BocnanurenbHble OTBETHI OpraHu3MoB. Poib

BpO}K,I[éHHOFO HMMYHUTETA B pa3BUTHU CUCTEMHBIX 3a00/1eBaHUM
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KpoBenocHas cucrema u e€ opranbl. Cep/ilie, KPOBEHOCHBIE COCYIbI U KPOBb.

Kpyru xpoBooOpaienus. Pabora cepaia u e€ peryisuus

54

Hpixanue uyenoBeka. Juddys3uss Ta30B uepe3 MOBEPXHOCTh  KIIETKH.
JlpxarenbHasi cuctemMa 4YenoBeka. JlpIxaTelbHas MOBEPXHOCTh. Perymsmus

JbIXaHus. J{pIxareabHbIe 00bEMBI

5.5

[TnmeBapuTenbHas cucrema 4denoBeka. OTIenbl NUIIEBAPUTENBHOIO TPAKTA.
[InmeBapurenpHble  Kene3bl. BHYTPUIIONOCTHOE M BHYTPHUKIETOYHOE

MUIIEBapEHUE

5.6

[ToxpoBbl M ux npousBoanHsle. Opranbl BbaeneHus. [louku. CrpoeHue u
¢ynkunonupoBanue HeppoHa. DuiubTpanus, Ccekpeuus U oOparHOe
BCAChIBaHME KaK MEXaHM3MBI pabOTHl OpraHoB BbineneHus. OOpazoBaHue

MOYH Yy YCIIOBEKA

5.7

I[BI/I}KeHI/Ie YeJloBeKa: MplmeyHas cucreMa. CkelneTHhIe MBIIINBI 1 UX pa60Ta.

CrtpoeHue u TUIIBI COeMHEHUsT KOCTE!

Teopus sBomtOIMK. Pa3zBuTHE XU3HU HA 3emiie

6.1

OpomononHass teopuss Y. JlapBuna. Ilpeanocbuikn  BO3HUKHOBEHMS
napsuHu3Ma. JKu3Hb U HaydHas aesarelbHocTh Y. JlapBuHa.

JBr>ky1iue cuibl 3BoJIOIMU BUI0B 1o Y. [lapBuHy (BbICOKass HHTEHCUBHOCTh
pPa3MHOXEHHSI OpPraHM3MOB, HACIEJACTBCHHAs W3MEHYMBOCTh, Oopbba 3a
CYIIIECTBOBaHHE, ECTECTBEHHBIN U HCKYCCTBEHHBIN 0TOOD).

Odopmnenne cunteTndeckoir Tteopun HBomonmu (CTD). HelitpanpHas
teopusi 3Bojtonuu. COBpeMEHHas 3BOJIOLMOHHAS OWOJIOrUsl. 3HauyeHUe
HBOJIIOIIMOHHONW TEOpHH B (OPMHUPOBAHUU €CTECTBEHHO-HAYYHOW KApPTUHBI

Mupa

6.2

[Tomynsmus xak sneMeHTapHasl eauHuna 3Boonuu. COBpeMEHHBIE METO/IbI
OLICHKH T€HETHYECKOr0o pa3HooOpa3usi U CTPYKTyphl nomynauuid. Vi3menenue
reHooHa TOMYJISIMHA KaK 3JIEMEHTapHOE HBOJIOIUOHHOE SBICHHE. 3aKOH
reHeTuueckoro paBHoBecus k. Xapau, B. BaitaOepra.

OnemeHTapHble (PAKTOPHI (IBMXKYIIME CHIIBI) S3BONIONMU. MyTallMOHHBIN
npouecc. KomOuHaTMBHas wu3MeHUMBOCTH. [Ipeiid reHOB — ciyuyaliHbIe
HEHAINpaBJICHHbIE M3MEHEHHUS 4YacTOT ajulelned B momyasusax. Odgext
ocHoBarens.  Murpanuu.  M3omauus — momynsuumii:  reorpaduueckas
(mpocTpaHCTBEHHAsI), OMOJIOTHYECKast (PEPOTYKTUBHAS).

EcrecTBeHHBIH 0TOOp — Hampapistomuid ¢GakTop dSBoonud. DopMbl

€CTeCTBEHHOTO O0TOOpa: MABIKYIIUH, CTaOMIM3UPYIOIIMKA, pa3pbIBAOIIUI




(mu3pynTuBHbIi). [TonoBoii oT60p.

[Tpucnoco0neHHOCT,  OPraHU3MOB  KaK  pe3yjibTaT  MHKPOIBOJIIOLIMH.
Bo3HukHOBeHHE mpucrocOONeHUid y  opraHu3MoB. Apomopdo3sl U
UM0aNaITalluY. [Ipumepsr IpUCTIOCOOIeHU I y OpraHu3MOB.
OTHOCHUTEIBHOCTD IPUCIIOCOOIEHHOCTH OPraHU3MOB.

Bun, ero xpurepuum u crpykTypa. BumooOpa3zoBaHue Kak pe3ylbTar
MUKPO3BOIIOIMHU. M30msamus — kimodeBoid (haktop BumooOpasosanwus. [lytu u
CrocoObI BUJ1000pa30BaHMUS: aJIONaTPUIECKOE (reorpaduueckoe),
CUMIIAaTPUYECKOE  (IKOJIOTMYECKOE), «MTHOBEHHOE»  (TOJUILIIOUIMA3AIIHS,
rubpuanzanys). JIuTenbHOCTh 9BOTIOLUOHHBIX ITPOLIECCOB.

Mexanu3msbl (HOpMUPOBAHUS OHOIOTUIECKOTO pa3HO0Opa3usl.

Ponb 3BoOLIMOHHON OMOJIOTHHU B pa3padOTKe HAYYHBIX METOJOB COXPaHEHUS
O6uopazHooOpazus. MUKpPOIBOIIONUS U KOIBOJIOLMS MTApa3UTOB U UX XO3SIEB.
Mexanu3mbl (HOPMHUPOBAHHS YCTOMYMBOCTH K AHTUOMOTHMKAM U CHOCOOBI

00pBOBI C HEl

6.3

Mertonbl  HW3y4eHHs MaKpOdBOJIONHMH. [laseoHTONIOTMYECKHE  METOMbBI
u3zydeHust spomonud. Ilepexomnbie GopMbl M (PUIOTEHETUYECKHE PSIbI
OpPTraHU3MOB.

buoreorpaduueckne meroapl u3ydeHus sBoiroruu. CpaBHeHue (uopsl u
(dayHbl MaTEpUKOB M OCTPOBOB. broreorpaduueckue odbmactu 3emn. Bumpl-
SHJIEMHUKH U PEITUKTHI.

OMOpHOTIOTHYECKUE U CPABHUTEIBHO-MOP(OIOTHUECKUE METOJbI H3YyUeHUS
9BOJIOIUH. ['@HEeTHUECKnEe MEXaHW3MbI BOJIIOIIMU OHTOT'CHE3a W TIOSBJIICHUS
9BOJIIOIMOHHBIX HOBHIECTB. ['OMOJIOTHYHBIE W AHAJIOTMYHBIE OPTaHBI
PynumentapHble opraHbl M aTaBU3MBL. ~ MOJIEKYJISPHO-TEHETUYECKHUE,
OMOXMMHUYECKHE W MaTeMaTHYeCKUE METOABl U3Yy4YCHHs]  SBOJIOIHU.
["omonoruyHbie T'CHBI. CoBpeMeHHBIC METO/IbI TIOCTPOCHHSI
(UITOTeHETHYECKHX JICPCBHEB.

XPpOMOCOMHBIE MyTallUU U HBOJIIOLUS] TCHOMOB.

OO6mume 3akoHOMEpHOCTH (TIpaBuiIa) IBOMONUUA. HeoOpaTHMOCTh IBOJIIOIUH.

A,I[aHTI/IBHaH paauanus. HepaBHOMepHOCTB TEMIIOB 3BOJIOIIUN

6.4

HayuHble rumoressl NpPOMCXOXKIACHHUS >KU3HM Ha 3emie. AOuoreHes Hu
nancnepmus.  JloHay4dHbIE — NPEACTaBICHHS O  3apOXKICHHM  JKU3HU
(kpearoHu3M). ['Mmore3a MOCTOSHHOTO CaMO3apOXKICHHUS JKU3HU U e
onposepxkenue onbitamu . Pemu, JI. Cnamnanumanu, JI.  Ilacrepa.
[IponcxoxaeHue KU3HA U aCTPOOUOIIOTHS.

OcHoBHEBIE STaIlbI HEOPraHu4ecKon HBOJIFOLINH. [TnanerapHas

(reosioruyeckasi) 3BONIOLUA. XUMHUYECKasi HBONIONMA. AOUOTCHHBIA CHUHTE3




OpraHMuYecKuX BewecTB nU3 Heopranuyeckux. OnsiT C. Mumepa u I'. FOpu.
OO6pa3oBanue mnoJMMepoB U3 MoHOMepoB. KoarepBartHas rumote3a A.U.
OnapuHa, rumote3a mnepBudHoro OymnboHa JIk. XosmelHa, reHeTHYecKas
runoreza I'. Mémnepa. Pubosumsr (T. Yek) u runoresa «mupa PHK» V.
I'un6epra. ®opmupoBanre MEMOPaH U BOZHUKHOBEHUE IIPOTOKJIETKH.
Uctopust 3emiu 1 MeTobl €€ nu3ydeHus. Mckonaemble OpraHnyecKre OCTaTKH.
I'eoxpononorust u e€ Metoapl. OTHOCUTENbHAS U a0COIIOTHASI TEOXPOHOJIOTHAL.
I'eoxpoHosiornyeckas 1mKana: 30Hbl, 3pbl, IEPUOJIBI, FTOXH.

Hauvanbnpie 3Tambl opranudeckod 3Bosirouuu. [losiBaeHHe W 3BOMIOLUSA
NEepBBIX KIETOK. OBoMONUS MeTabonu3ma. BoO3HUKHOBEHHE TEpPBBIX
skocucteM. CoBpeMeHHbIE MUKpPOOHBIC OMOIUIEHKM KaK aHajor IMEpBBIX Ha
3emie coobmiectB. CTpomMatonuThl. [IpoKapuOTHI U 3YKapUOTHI.
[Ipoucxoxaenue 3yKkapuoT (CUMOMOIeHe3). DBOIIOLUOHHOE MTPOUCXOKICHHUE
BUpYyCcOB. [IpoucxoxkneHne MHOTOKJIETOUYHBIX OpPraHu3MoB. Bo3HHKHOBeHUHE
OCHOBHBIX I'PYIIII MHOTOKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIEC 3Tanbl 3BOJIONUM BBICIINX pacTeHuil. OCHOBHBIE apoMOP(O3bI
pactenuii. Boixon pactenuid Ha cymry. [losiBaeHHE CHOpPOBBIX pacTeHU U
3aBoeBaHne umu cymin. CemeHHble pacteHus. [IponcxokaeHHe IBETKOBBIX
pacTeHuM.

OcCHOBHBIE 3Tambl HBOJIOIMUHM >KUBOTHOTO Mupa. OCHOBHBIE apoMOP(O3bI
JKUBOTHBIX. Benjackas ¢ayna. KeMmOpuiickuii B3pbIB — IOSIBJICHUE
coBpeMeHHbIX TuUIOB. [lepBble xXopaoBbie XkUBOTHbIE. JKU3HB B BOJE.
OBoyoliMsl  TO3BOHOYHBIX. [Ipoucxoxnenue ampuOuil W PENTUIHM.
[Ipoucxoxaenue MieKonuTarlOMX W OTUL.  [IpyHIMOD — KIr04EeBOro
apomopo3a. OcBoeHre OECrO3BOHOYHBIMU M TO3BOHOYHBIMH >KUBOTHBIMU
CYILIN.

PasButne xu3Hu Ha 3emile 1O 3paM M IEpUOAAaM: apxeH, IpOoTepo30i,
najeo3oi, Me3030#, KaiHo30iM. OOm@as xapakTepuCTHKa KiIMMaTa U
reoJIOrH4ecKuXx npoueccoB. [losiBieHne u paciBeT XapaKTepHbIX OPraHU3MOB.
YrneoOpa3oBaHue: €ro YCIOBUS U BIUSHHUE HA Ta30BbIi COCTaB aTMOC(hEpHI.
MaccoBble BBIMUPAHUS — JKOJIOTMUECKHE KpHU3HUChl Ipouuioro. Ilpuuunel u
CIIEICTBUSL MAacCOBBIX BbIMUpaHUN. COBpPEMEHHBIN HSKOJIOIMUECKUN KpU3HC,

€ro 0coOOEHHOCTH

6.5

PaSI[eJIBI M 3aJa4d aHTPOIIOJIOTUH. MGTOI[BI AHTPOITIOJIOTUH. CranoBieHue
IpPE/ICTaBICHUH O TPOUCXOXICHUH uYenoBeka. COBpEeMEHHBIE Hay4dHbIC
TEOPHH.

CX0JICTBO YesloBeKa ¢ KHUBOTHBIMU. CHCTEMaTHYECKOE MOJI0KEHHE YETOBEKa.

CBI/II[CTCJIB CTBa CXOJACTBa 4YCJIOBCKa C KHUBOTHBIMU: CpaBHUTCIILHO-




Mophoornueckue, IMOPHUOJIOTHYECKHE, (bU3HOIOr0-OMOXUMHYECKHE,
noBefeH4yeckue. OTiMunsg 4YelloBeKa OT JKUBOTHBIX. [IpsAMoxoxkiaeHue u
KOMILJIEKC CBSI3aHHBIX C HUM IIPU3HAKOB. Pa3BUTHE IrOJI0BHOIO MO3Ta U BTOPOI
CUTHAJIbHOW CHCTEMBI.

JBmwxymume cuibl ((pakTopbl) aHTpoIoreHe3a: OMOJOTHYECKUE, COLUATbHBIC.
CootHo1ieHre OMOJOTUYECKUX U COLUAIBHBIX (DAKTOPOB B aHTPOIIOT€HE3E.
OCHOBHBIE CTaJUU AHTPOINOIreHe3a. ABCTPAJIONUTEKU — JBYHOTHE IPEIKU
mojen. YenoBek ymenblid, IEPBbIE W3rOTOBIEHUA OpyAud Tpyaa. Yenosek
OPSIMOXOJISIIMA M TEPBBIA BBIXOJ Jrojaed 3a mpenensl Adpuku. Yemosek
reiinenpoeprekuil — o0l MpeoK HeaHePTaIbCKOTO YeIOBeKa U YeloBeKa
pasymHoro. YenoBek HeaHAEPTAIbCKUN KaK BHUJ JIFOAEH XOJOAHOTO KIMMAaTa.
YenoBek pa3syMHBI COBPEMEHHOIO THIA, JEHUCOBCKHH YEJIOBEK, OCBOCHHUE
KOHTHHEHTOB 3a npeaenamMu AQpUkH.

DBOJIOIUS COBPEMEHHOr0 uejoBeKka. EcTecTBEHHBIM OTOOpP B MOIYNSLMSIX
yenoBeka. MyTanMoHHBIH mporecc W nonumopdusMm. [lomynsiuonHsie
BOJIHBI, Apeiid TeHoB, murpamus ¥ «3¢PQPEeKT OCHOBATENS» B IMOMYISIHAX
COBPEMEHHOTO YEJIOBEKA.

Yenoseueckue pacel. llonstue o pace. bombplime pacel: eBporeougHas
(eBpa3uiickasi), aBCTpaJIO-HErpOMJHAs (PKBaTOpUAIbHAsI), MOHTOJOMIHAS
(a3maTrcko-amepHuKaHcKas). Bpems u myTu pacceneHusl 4ejaoBeKa IO IJIaHETe.
EnuncTBO 4yenmoBeueckux pac. HayuHas HeCOCTOSTENBHOCTH —pacu3Ma.
[Tprcnoco0neHHOCTh YeloBeKa K Pa3HbIM YCJIOBHSIM OKPYKAOIIEH Cpebl.
Bnusiaue reorpaduueckoi cpeapl M Apeiida TeHOB Ha MOPQOJIOTHIO U

(U3MOTIOTHIO YeIOBeKa

DKOCHUCTEMBI U MPUCYIIIHE UM 3aKOHOMEPHOCTU

7.1

Pa3nensl u 3agaun sxosioruu. CBsi3b 3KOJIOTHU C IPYTUMH HAYKaMHU.
Mertonbl 3konorun. IloneBble HaOmoIeHHs. DKCIEPUMEHThl B 3KOJIOTHU:
IpUpOAHbIE U JlabopaTopHble. MojenupoBaHue B 3KOJOTMH. MOHUTOPHHT

OKPY>KaIOIIeH Cpeibl: TIOKAIbHbIN, pErHOHAIBHBIN U TJI00AIbHBIN

7.2

Okonoruyeckue (GpakTopbl U 3aKOHOMEpHOCTH uX AeiictBusa. Knaccugpukanus
HKOJIOTHUECKUX (PAKTOPOB: aOMOTHUECKUE, OMOTHYECKHE, aHTPOIOTICHHBIC.
OOme 3aKOHOMEpPHOCTH JAEUCTBHS JKoJormueckux (akropos. IlpaBumiio
muaumyMa (K. Ilnpenrens, 10. JIu6ux). TonepanTHOCTb. IBpUOMOHTHBIC U
CTEHOOMOHTHBIE OPTaHU3MBI.

AbuoTtnueckue (¢akropel. CBeT Kak dKomorudeckuii Qaxrtop. J[leiicTBue
pa3HBIX YYaCTKOB COJIHEYHOTO CIIEKTpa HA OPTraHU3MbL. OKOJIOTUYECKHE
IpyNIbl PACTEHUH M KUBOTHBIX IO OTHOLIEHMIO K cBeTy. CUTHajbHas poJib

CBCTaA. (DOTOHepI/IOI[I/I?)M.




Temmeparypa kak oskomoruueckuii Qakrop. /[leiictBue TtemmepaTypbl Ha
opranu3msl. [ToMKuIOTEpMHBIE 1 TOMOHOTEPMHBIE OpTaHU3MbI. DBPUTEPMHbBIE
U CTEHOTEPMHBIE OPTaHU3MBI.

BnaxxHocth Kak skonmormueckuid ¢axtop. IlpucrocoOneHust pacTeHHd K
HOJJIepKaHUI0 BoHOTO Oananca. Kiaccudukanus pacTeHuid Mo OTHOIICHHIO K
Bojie. [Ipucnoco6ieHus )KUBOTHBIX K U3MEHEHHUIO BOJTHOTO PEXHMA.

Cpenpl oOWTaHHMST OPraHM3MOB: BOJHAs, HA36MHO-BO3/YIIHAs, IOYBEHHAs,
rIyOMHHAsE TOANOYBEHHAs, BHYTPHOpPraHU3MEeHHAsA. (DHU3HKO-XHUMUYECKHE
ocobeHHOCTH cpenl oOuTaHus opraHu3zMoB. [IpucrnocoOieHus opraHuzMoB K
JKU3HU B Pa3HBIX Cpeax.

Buonornyeckue putmpl. BHemnue u BHyTpeHHHE pUTMBI. CyTOYHBIE U
roAuYHble  PUTMBL  lIpUCHOCOONIEHHOCTH  OPraHU3MOB K  CE30HHBIM
U3MEHEHUSM YCIIOBUH JKU3HHU.

Kuznennoie ¢Gopmbl opranuzMoB. Ilonstue o ku3HeHHOH (opme.
XKuznennole (¢GoOpMBI pacTeHHWil: JAepeBbs, KyCTapHUKH, KYCTApHHUKH,
MHOTOJIETHUE TpPAaBbl, OJHOJETHHE TpaBbl. JKHW3HEHHBIE (OPMBI KUBOTHBIX:
TUAPOOUOHTHI, T€OOMOHTHI, a’dpoOMOHTHL.. OCOOEHHOCTH CTPOCHHS M OOpasza
YKU3HU.

Buotnueckue paxTopsl. Buapl OMOTHUECKUX B3aUMOCHCTBUI: KOHKYPEHIINS,
XUIIHAYECTBO, CcUMOMO3 U ero ¢Gopmel. [lapasutusm, Koomeparus,
MYTyaJlu3M, KOMMEHCAIIU3M (KBapTHPAHTCTBO, HaXJICOHUYECTBO).
Herpoduueckue B3aumoaeicTBus (Tonuueckue, popuyeckue, hadpuveckue).
3HavyeHrne OMOTUYECKUX B3aUMOCWCTBUH JUIS CYIIECTBOBAaHHS OPTaHHU3MOB B

cpene ooutanus. [IpuHIMI KOHKYPEHTHOTO UCKITIOYEHUS
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DKOJIOTH4YecKue XapaKTePUCTHKHU TOTYJISIIUH. Homynsauus KaK
Ouosjoruueckas cucrema. Poilb HEOJHOPOIHOCTH Cpenbl, (PU3NUECKUX
OappepoB M OCOOEHHOCTEH  OmoyiorMd  BHUJIOB B (DOPMUPOBAHUH
IPOCTPAHCTBEHHON  CTPYKTyphl  momyisiuuii. OCHOBHBIE  MOKa3aTelu
HOMYJISIUHN: YHUCICHHOCTh, IUIOTHOCTh, BO3pAacTHAash W IOJIOBAasl CTPYKTYpa,
POXKIAEMOCTh, IIPUPOCT, TEMIT POCTA, CMEPTHOCThH, MUTPALIHSL.

DKkojoruyeckas CTpykTypa nomyiasuud. OleHKa YHUCICHHOCTH MOIYJISIIHH.
Jlunamuka nomynsauuy u e€ peryssiius. buornyeckuit moreHuan nomysisum.
MogenupoBanie JIWHAMHUKH TOMyIsiuu. KpuBble pocTa YHCICHHOCTH
nomynsiuuy. Kpusble BepkUBaHusl. Perynsius 4uciIeHHOCTH NOMYJISALUNA: pOJib
(bakTOpoB, 3aBUCAMIMX MU HE 3aBUCIIIUX OT IUIOTHOCTU. DKOJIOTMYECKHE
cTpareruu BUJOB (r- u K-ctparerun).

[lonarue 00 skomornyeckoil Hume Buaa. MectooOutanue. MHOroMepHas

Mozeib dkojornyeckor Humm Jk.M. XaruuHcoHa. PazMepbl 3K0IOrH4ecKoin




Huy. [loTeHnmanbHas 1 peaaTu30BaHHAS] HUIIIH.
Bun kak cucrema nonynsuudid. Apeaibl BUIOB. Buabl U UX JKU3HEHHBIE
cTparerud. 3aKOHOMEPHOCTH  TIOBEACHUS M  MHTpaluid  >KMBOTHBIX.

Bbuonorunueckue nHBa3uu YYKCPOAHLIX BUI0OB
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CooOmiectBa opraHu3MoB. buoneno3 u ero crpykrypa. CBsizu Mexay
opranm3MamMu B OHOICHO3e. DJKOCHCTeMa Kak OTKpbITas cuctema (A.Jlx.
Tencnu). OyHKIMOHAIBLHBIE OJIOKM OPraHU3MOB B IKOCHCTEME: MPOIYLEHTHI,
KOHCYMEHTBI, pefylueHTsl. Tpoduueckue ypoBHu. Tpoduueckue 1enu u ceTu.
Abuotuyeckue 6110ku s3kocucteM. [1ouBsl 1 miibl B s3kocuctemax. Kpyrosopor
BELIECTB U [TIOTOK SHEPIUU B 3KOCUCTEME.

OcHOBHBIE  TIOKa3aTeld  JKOCHCTeMbl. buomacca u  mpoaykuus.
DKOJOTHYeCKe MUPaMH/IbI UUCes, OMOMACChl U SHEPTHUHU.

HanpaBienHble 3aKkOHOMEpHBIE CMEHBI COO0IIECTB — cykueccuu. [lepBuunbie u
BTOPUYHBIE CYKLECCMM W WX HPUYMHBL. AHTPONOI€HHBIE BO3JCHCTBHUS Ha
cykneccun. KinmmakcHoe coobmiectBo. buopasHooOpasume u  monHoTa
KPYTOBOpPOTA BEIIECTB — OCHOBA YCTOMYUBOCTU COOOIIECTB.

[Ipupoansie sKocUCTEMBbl. AHTPONOI€HHBIE AKOCUCTEMBI. ATpO3KOCUCTEMA.
ArponieHo3.  Paznuumg  MeXay ~— aHTpPONOTE€HHBIMU M IPUPOJIHBIMU
3KOCHUCTEMAMH.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocuctem. ['opoackas
¢dnopa u dayna. CuHaHTpoOnHM3aIUsl TOPOJACKON (ayHbl. buonormdeckoe u
XO35IICTBEHHOE 3HaYEHUE arpo3KOCUCTEM u ypOOIKOCHCTEM.
3aKOHOMEPHOCTH (HOPMUPOBAHMSI OCHOBHBIX B3aUMOJICHCTBUN OPraHU3MOB B
3KOCHUCTEMAX.

[lepenoc 9HEprum ¥  BEIIECTB MEXKIY CMEXHBIMH OJKOCHUCTEMaMH.
YCTONYMBOCTb  OPraHMU3MOB, IONYJSALMM M DKOCUCTEM B  YCIOBHUAX

€CTCCTBECHHBIX U aHTPOIIOTCHHBIX BO3,I[CI>'ICTBHI\;I
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buochepa — oOmemnanerapHass o0oyiouka 3emiid, TH€ CYHIECTBYET WIIH
cymecTBoBasia ku3Hb. Yuenue B.M. Bepnamckoro o Oumocdepe. OGnactu
o6uocdeps! u e€ cocras. KuBoe BerecTBo 6nochepsl 1 ero PyHKIUH.
3aKOHOMEPHOCTH cymiecTBOBaHUsI Onocdepbl. OcobeHHOCTH OHOChephl Kak
r00amekHOM  dKOCUCTeMBbl. J[MHamMu4eckoe paBHOBecue B Omocdepe.
KpyroBopotbl BemiecTB W OHWOT€OXMMHYECKHE IMKIBI (yriepona, aszoTa).
PurmugHOCTS siBICHMI B Onocdepe.

3onanpHOCTh OWOchepsl. [lonstne o Ouome. OCHOBHBIE OHOMBI CYIIU:
TYHJ]pa, XBOWHBIC Jieca, CMCIIAHHBIE W IMUPOKOJIMCTBEHHBIC Jieca, CTEIH,
CaBaHHbBI, IyCTHIHW, TPOINHMYECKHE Jieca, BBICOKOTOpbsi.  Kimmar,

PaCTUTENbHBIN U )KMBOTHBIN MUp OMOMOB CYIIIH.




CrpykTypa U (QyHKIHS KUBBIX CUCTEM, OLIEHKA UX PECYpCHOTO MOTEHIHAaNa U

ouochepHbIX GYyHKIIHNA
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DKOJIOTUYECKUE KPHU3UChl W HUX NpuudHbL. Bo3zaeiicTBue uenoBeka Ha
ouochepy. 3arps3HeHue BO3MYIIHOW cpeabl. OxpaHa Bo3ayxa. 3arps3HEHHE
BOAHOUM cpeabl. OxpaHa BOJIHBIX pecypcoB. Paspymienune mouBbl. OxpaHa
MOYBEHHBIX pecypcoB. M3mMeHenune kiammara.

AHTpPONOreHHOE BO3JCHCTBUE HA PACTUTEIbHBIA U KUBOTHBIM mMup. Oxpana
pPacTUTEIBHOTO ¥ KUBOTHOrO MHUpa. OCHOBHBIC MPUHIUIIBI OXPaHbl TPUPOJIBI.
Kpacupsie xuuru. Ocobo oxpansiembie mnpupognbie tepputopun (OOIIT).
Boranuueckue cabl ¥ 300JI0THUECKUE TAPKH.

OcHOBHBIE TPUHLUIBI YCTOWYHBOTO Pa3BUTHS YEOBEUECTBA U MPUPO/IBL.
PanmonaneHoe  MPHUPOAONONIB30BAaHWE M COXpaHEHHE OHOJOTHYECKOro

pazHooOpazus 3emiu
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