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HOACHUTEJBHASA 3AIINCKA

[Iporpamma no ydebHomy mnpenmetry "buonorus" (manee - Ouonorusi) Ha
YpOBHE cpenHero obmiero oOpa3oBaHus pazpaboTaHa Ha ocHoBe denepanbHOro
3akoHa oT 29.12.2012 Ne 273-®3 «O6 o6pazoannu B Poccuiickoit denepammny,
dI'OC COO, Konnenuuu mnpenoaaBaHusi yueOHoro mnpeamera «buonorus» u
OCHOBHBIX MOJIOKEHHUI (PeaepanbHoil paboueld mporpaMMbl BOCIIUTAHHUS.

VYueOusiii npeamet «buonorus» yriayOonéHHoro ypoBHs u3yudenus (10-11
KJIACChl) SIBJIETCA OJJTHUM U3 KOMIIOHEHTOB IpeaMeTHON obnactu «EcTecTBeHHO-
HayuHble mnpeameTe». CornacHo mnonoxeHusmM PI'OC COO npodunbHbIe
yueOHbIE MPEeIMEThI, U3yyaeMble Ha YIiyOJEHHOM YpOBHE, SIBISIIOTCSA CIIOCOOOM
muddepennmaniun  00ydeHHUS HA YPOBHE CpPEIHEro o0O0mero oOpa3oBaHUS W
pU3BaHbl 00ECNEUYUTh MPEEMCTBEHHOCTh MEXIY OCHOBHBIM OOIIKMM, CPEIHHUM
OOIINM, CPEIHUM MPO(PECCUOHAIBHBIM U BBICIIUM oOpa3oBaHueM. B To xe Bpems
KOKIBIA W3 OJTUX YYEOHBIX TMPEAMETOB [OJKEH OBITh OpPUEHTHPOBAH Ha
IPUOPUTETHOE pelIeHHe 00pa30oBaTENIbHBIX, BOCIMTATEIbHBIX U Pa3BUBAIOIINX
3aja4, CBSI3aHHBIX C TpodopueHTanueil o0ydarmuxcss U CTUMYJIHPOBAHHEM
MHTEpeca K KOHKPETHOW 00JacTH HAaydyHOTO 3HAHUS, CBSI3aHHOTO C OMOJIOTHEW,
MEIULMHOM, 3KOJIOTUEH, ICUXO0JIOTUEH, CIIOPTOM MJIM BOCHHBIM JIEJIOM.

[Iporpamma no yueOHOMy mnpeamety "buonorus" naér mpeacraBieHUE O
Henu M 3ajadax u3ydeHus ydyeOHoro mpenmera «buonorus» Ha yriyoi€HHOM
YpOBHE, ompenenser oOs3areabHOe (MHBApUAaHTHOE) MPEIMETHOE COJEep:KaHue,
€ro CTPYKTYpPHpOBaHHE MO pa3feliaM M TeMmaM, paclpeiesieHHEe Mo Kiaccam,
PEKOMEHIyeT IIOCIEI0BATENbHOCTh M3Y4YEHMsI YYEOHOro Marepuana ¢ y4éToM
MEXMPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3EH, JIOTUKH Y4eOHOTO Mpolecca,
BO3pAaCTHbIX OcCOO€HHOCTeH oOyvaronuxcs. B mporpamme mno Ouosioruu
peain30BaH NPHUHLUI NPEEMCTBEHHOCTH C HM3yYE€HHEM OMOJOTMM Ha YpOBHE

OCHOBHOTO oO0miero oOpa3oBaHMs, Ojaromapss dYeMmy MPOCMAaTpPHBACTCS



HAIpaBIEHHOCTh Ha TOCIEAYIONIEe pa3BUTHE OHOJOTUYECKUX  3HAHUM,
OpUEHTHUPOBAHHBIX HAa (POPMHUPOBAHHE €CTECTBEHHO-HAYUYHOTO MHPOBO33pPEHMUS,
HKOJIOTMYECKOTO MBIIIJICHUS, TPEICTaBICHU O 3A0pPOBOM 00pasze >KM3HH, Ha
BOCIIUTaHUE OEPEeKHOTO OTHOIICHUS K OKpYXKawIlled mnpupoaHoid cpene. B
porpaMMe Mo OMOJIOTMM TaKKe IMOKa3aHbl BO3MOXHOCTH y4eOHOro Ipeamera
«buonorus» B peanmmszammu TpedoBanuii PI'OC COO Kk mnIaHUPYEMBIM
JUYHOCTHBIM, METAIlPEIMETHbIM M MPEAMETHBIM pe3yJbTaTaM OOYy4YeHHs] U B
(GOpMUPOBAHUM OCHOBHBIX BHJIOB Y4YEOHO-IIO3HABATEIbHOW JEATEIBHOCTH
0Oydaromuxcsi M0 OCBOCHHUIO COJACpNKaHHS OHWOIIOTMYECKOTO OOpa3oBaHMS Ha
YPOBHE CPEJHETO 00111er0 00pa30BaHuUs.

VYueOnpiii ipenMeT «bruonorus» Ha ypOBHE CPEAHETO OOIIEro oOpa3oBaHUS
3aBepiiaeT OMOJOrMYecKoe OOpa3oBaHME B IIKOJIE W OPUEHTHUPOBAH Ha
paciiipeHye U yriayOleHue 3HaHUN OOy4YaroIIMXCsl O MKUBOM IPUPOJIE, OCHOBAX
MOJICKYJISIPHOM W KJIETOYHOW OWOJIOTHH, SMOPHOJIOTHH W OWOJIOTHH DPa3BUTHS,
TeHETUKH, CEIEKIUN, OMOTEXHOJIOTUH, SBOIIOIIMOHHOTO YUEHUS U SKOJIOTHH.

N3yuyenne ydeOHoro mnpenmera «buosorus» Ha yriayOJIeHHOM YpOBHE
OPUEHTHPOBAHO HA TMOATOTOBKY OOYyYaIOIIUXCS K MOCIEAYIOEMY MOIyUYEeHHUIO
Ouonoruueckoro oOpa3oBaHMsi B  By3aX W OpraHM3alUsX  CPEAHEro
npodeccuoHanbHOTO 00pa3oBanusa. OCHOBY €ro coJep>KaHus COCTaBISET
cUCTeMa OMOJIOTUYECKUX 3HAHMM, MONYUYEHHBIX MPHU U3YYCHUH OOYYarOIIMMHCS
COOTBETCTBYIOIIMX CHUCTEMATHUYECKHUX Pa3/ieJIOB OMOJOTUU Ha YPOBHE OCHOBHOIO
obmiero obpaszoBanus, B 10—11 kmaccax 3TH 3HaHHS MONYyYarOT pa3BuThe. Tak,
paciiipeHsl M yriayOsieHbl OHWOJIOTMYECKHE 3HAHUS O PACTEHUsSX, >KUBOTHBIX,
rpubax, OakTepusx, OpPraHM3ME YeJIOBEKa, OOIIMX 3aKOHOMEPHOCTAX KHU3HHU,
JOTIOJTHUTEIHPHO ~ BKJIIOYEHBI  OMOJIOTHYECKHE CBEACHHUS TMPUKIATHOTO H
MIOMCKOBOI'O XapakTepa, KOTOPbIE MOXXHO HCIIOJIb30BATh KaK OPUEHTHUPHI IS

MOCJIEyIONIETo  BbIOOpa  mpodeccuu.  Bo3MoxkHA  TakkKe  WHTErpaIys



OMOJOTMYECKUX 3HAHWM C COOTBETCTBYIOIIMMH 3HAHUSMH, MOTyYCHHBIMH
00y4aroIUMUCs pU U3YYeHUU (PU3UKU, XUMUU, reorpapuu 1 MaTEMaTHKU.

Crpyktypa mnporpamMmbl mo yudeOHOMy mpeametry "buonorus" orpaxkaer
CHUCTEMHO-YPOBHEBBI W HBOJIONHOHHBIA TOAXOABl K HW3YYCHHIO OHOJIOTHH.
CorylacHO MM, M3y4arOTCS CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEPHbIC IS
KUBBIX CUCTEM pPa3HOr0 YpOBHS OpPraHU3ALMH, 3BOJIIOIMM OPraHUYECKOro Mupa
Ha 3emJje, COXpaHEHMs OHMOJOrMYEecKOro paszHooOpasus IaHeTsl. Tak, B 10
KJIaCCe  H3YYaroTCsl OCHOBBI ~ MOJIEKYJSIPHOM M  KIJIETOYHOM  Ouojoruw,
AMOpPHOSIOTUN ¥ OMOJIOTUU PA3BUTHSI, TCHETUKU U CENEKINH, OMOTEXHOJIOTUU H
CUHTETUYECKON OHMOJIOTMH, aKTyalU3UpPYIOTCS 3HaHUS OOyyaroumxcs 10
OoTaHWKe, 300JI0THH, aHATOMUH, (hu3uosorun YenoBeka. B 11 kimacce n3ygarores
HBOJIIOLIMOHHOE YYEHHE, OCHOBBI 3KOJIOTUU U yUeHHE 0 Onocdepe.

VYueOHnpiii mnpeamer «buonorus» npu3zBaH  00eCIEUUTh  OCBOEHHUE
00y4aroImuMHUCs OMOJOTHIECKUX TEOPU 1 3aKOHOB, UJCH, MPUHITUIIOB U MPABUJI,
JeXKAIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTUHBI MUpa, 3HAHUI
O CTPOEHHMH, MHOrooOpa3uu U OCOOEHHOCTSX KIJIETKHM, OpPraHu3Ma, MOMYJISALUH,
OMOoIIeH03a, YKOCUCTEMBI, O BBITAIONINXCS HAYIHBIX JOCTHKCHHSIX, COBPEMEHHBIX
UCCIIEIOBAaHUSAX B OMOJIOTMM, MPUKIAIHBIX ACHEKTaX OWOJIOTMYECKHUX 3HaHUU.
Jlnis pa3BUTHA U TOAJEP)KAHUSA MHTEpeca O0O0yJarommxcs K OMONOTHH HapsAy CO
3HAYUTENIBHBIM 00BEMOM TEOPETHUYECKOTO MaTepHasa B COACPKAHUHU POrPaMMBI
10 OMOJIOTUH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPUEH CTAHOBJICHUS U Pa3BUTHS
TOM WM WHOW 00iacTh OMOJIOTHH, BKJIAJIOM OTEUECTBEHHBIX U 3apyOE’KHBIX
YU€HBIX B PELLICHUE BaXKHEUIINX OMOJIOTHUYECKUX U SKOJOTUYECKUX MTPOOIIEM.

Lenp uzyuenus yuebHoro npenmMera «buonorus» Ha yriayOia€HHOM ypoBHE
— OBJAJCHUE OOYyYarOIIUMUCA 3HAHUAMH O CTPYKTYPHO-(DYHKIIMOHAJIBLHON
OpraHM3alMM >KUBBIX CHUCTEM pa3HOTO paHra M MNpUOOpETEHUE YMEHUM

MCIIONIb30BATh 3TU 3HAHUS B (JOPMUPOBAHUHU MHTEpECA K OMPEICIEHHON 00IacTH



npo(ecCHOHABHON JIeATENHHOCTH, CBSI3aHHOW C OWOJOTHEH, WM K BBIOOPY
yueOHOro 3aBeIeHUs U1 IPOJOJKEHHSI OMOJIOTUYECKOr0 00pa30BaHuUS.

JocTxkeHne 1enu u3ydeHuss ydeOHoro mpeamera «buonorus» Ha
yri1yOJIE€HHOM YPOBHE 00€CIIEUMBAETCS PELICHUEM CIIEAYIOMINX 3a/1a4:

OCBOEHHUE O0YYaIOIIMMUCS CUCTEMBI OMOJIOTMYECKUX 3HAHUI: 00 OCHOBHBIX
OMOJIOTHYECKUX TEOPUSAX, KOHIETIIUIX, TUTIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX H
IIpaBUjaxX, COCTABISAIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTUHY MUDA;
O CTPOCHHMH, MHOTOOOpa3uu M OCOOEHHOCTSAX OHMOJOrMYECKHX cUcTeM (KIIEeTKa,
OpraHu3M, TOIYJSIIUSA, BHJ, OWOTEOIeH03, Owuocdepa); O BBLIAIOIIUXCS
OTKPBITHSIX U COBPEMEHHBIX MCCIIE0OBAHUAX B OUOJIOTHH;

O3HAKOMJIEHUE OOyYaromuXcsi C METOJaMH IO3HaHUS XUBOW MIPHUPOMIBL:
UCCJEI0BATEIbCKUMU  METOJIJaMH  OMOJIOTMUECKMX HayK (MOJIEKYJISIPHOU H
KJIETOYHOU OHOoJIOTUH, HSMOpPUOJIOTMUM U OHOJIOTUM pPa3BUTHUS, TEHETUKU WU
CeJIeKINH, OWOTEXHOJIOTUM ¥ CHUHTETHMYECKON OWOJOTHH, MaJICOHTOJOTHH,
HKOJIOTMH);  METOJaMU  CaMOCTOSITEIbHOTO  NPOBEACHHUS  OMOJIOTMYECKUX
UCCIIEIOBaHUM B Jjabopatropuu u B Ipuponae (HaOmoaeHHe, H3MEpEHue,
AKCIIEPUMEHT, MOJIEIMPOBAHUE);

OBJIaJicHHEe OOYyYaoIUMUCS YMEHUSIMHU: CaMOCTOSITENIbHO  HaxOJUTh,
aHAJIM3UPOBATh W MCIOJIH30BaTh OMOJOTUYECKYI0 HMH(DOPMAIHIO; MOIB30BATHCS
OMOJIOTHYeCKON TEPMHUHOJOTHEN U CHUMBOJIMKON; YCTAaHABIMBATH CBSI3b MEXKIY
pa3BUTHEM OHOJIOTUM U COLHUAIBbHO-SKOHOMHYECKMMH M 3KOJOTHYECKUMU
npobiieMaMy 4eI0OBEYECTBA; OIICHMBATH IOCIEJACTBUS CBOCH IEATEIBHOCTH IIO
OTHOIIEHHIO K OKpY’)Kalollled NpUPOJHOW cpene, COOCTBEHHOMY 3I0pPOBBIO U
3IOPOBBIO  OKPYXKAIOUIMX JIIOAEH; OOOCHOBBIBATH U  COOJIOJATh  MEpPHI
npodunakTuku WHGEKIMOHHBIX 3a00JI€BaHUi, MpaBuiIa MOBEACHUS B MPUPOJE U
oOecrnieueHns: 6€30MacCHOCTH COOCTBEHHOM KU3HEAEATENIbHOCTH B UpE3BbIYAHBIX
CUTyallMsIX MPUPOJHOIO M TEXHOIEHHOTO XapakTepa; XapaKTepu30BaTh

COBPCMCHHBIC HAYUYHBIC OTKPLITHUS B o0OiacTu 61oIoT 15058



pPa3BUTHE Y 00YYAIOLINXCS MHTEIEKTYaJbHbIX U TBOPUYECKUX CIIOCOOHOCTEM
B TpOIECCe 3HAKOMCTBA C BBIJAIONIUMUCA OTKPBITUSIMA M COBPEMEHHBIMU
UCCJEOBAHUSMU B OHMOJIOTMH, PEIIAEMBIMU €10 IpoOJeMamMu, METOJ0JIOTHEH
OHMOJIOTHYECKOTO UCCJIEI0BAHMS, MIPOBEICHUS AKCTIEPUMEHTAITLHBIX
UCCJIeI0BAHMM, pelIeHUs] OMOJOTUYECKUX 3a]1a4, MOJICTUPOBAHUS OUOIOTMYECKUX
00OBEKTOB U MPOLIECCOB;

BOCITUTAaHHE Y 00YYaIOIUXCs IEHHOCTHOTO OTHOIIEHUS K KUBOUW MPUPOJIE B
I[EJIOM U K OTJIENIbHBIM €€ 00beKTaM U SIBIEHUAM; (OPMHUPOBAHKE IKOJIOTHUECKOM,
F€HETUYECKOM TIpaMOTHOCTH, OOIIEH KyJbTyphl TMOBEACHUS B IPUPOJE;
MHTErPalMK €CTECTBEHHO-HAYYHBIX 3HAHUI;

npuoOpeTeHne OO0yYaroIMMMKCS  KOMIIETEHTHOCTH B palMOHAIBHOM
MPUPOIOTIONH30BaHUHU (COOIO/ICHUE TPABUJI TOBEACHUS B TPUPOJE, OXPAHBI
BHJIOB, 9KOCHCTEM, OMoCchephl), COXpaHCHHH COOCTBEHHOTO 3/I0POBbS U 3710POBbS
OKpyXXarolmux Joaer (cobmoaeHuss wmep NpodUIaKTUKA — 3a00JIEBaHMUIA,
oOecrieueHrne OE30MaCHOCTH >KU3HEACSATEIBHOCTA B UYPE3BBIYANHBIX CHUTYAIUSIX
MNPUPOJHOTO W TEXHOTEHHOTO XapakTepa) Ha OCHOBE HCIOJIb30BaHUS
OMOJIOTMUECKHUX 3HAHUIN ¥ YMEHUI B MIOBCETHEBHOW KU3HU;

CO37laHUE  YCIOBUWA  [JI1  OCO3HAHHOTO  BbIOOpa  OOyYaroUMUCS
VHIUBUIYAJIbHOMN o0pazoBaTeIbHON TPACKTOPHH, CIOCOOCTBYIOMIEH
nocieAyomemMy TpohecCHOHaTFHOMY CaMOOIPEACTICHUIO, B COOTBETCTBHH C
WHUBUTyAJIbHBIMUA UHTEPECAMU U TTOTPEOHOCTSIMU PETHOHA.

OO1ree yuCIIo 9YacoB, OTBEACHHBIX HA M3Y4YeHHE OWOJIOTUN HA YIIIyOJIEHHOM
ypOBHE cpeaHero oomero oopa3zoBanus, coctapiseT 204 vaca: B 10 kimacce — 102
yaca (3 gaca B Hezeno), B 11 kiacce — 102 yaca (3 yaca B He/Ie0).

OT60p OpraHm3arMOHHBIX (OPM, METOJIOB M CPEACTB OOyUYEHHUS OMOJIOTHUU
OCYIIECTBIISIETCS C YYETOM CIEUU(PUKU €ro CollepKaHUsl M HANpaBIEHHOCTH Ha
MPOJIOJDKEHUE OMOJIOTMYECKOr0 00pa30oBaHUsl B  OpPraHU3aLMIX CPEIHEro

HpO(bCCCI/IOHaJIBHOI‘O H BBICHICTO O6p2130BaHI/ISI.



OOs13aTeNbHBIM  yCIIOBHEM TIpU OOY4YEHHH OWONOTHH Ha YIIIyOJIEHHOM
YPOBHE SBJISIETCSI MPOBENEHUE J1a0OPAaTOPHBIX M MpaKTHUECKUX pabor. Taxxke
ydyacThe  OOydalIMXCd B BBIIOJHEHWHM  MPOEKTHBIX U y4eOHo-
UCCIIEIOBATENIbCKUX PabOT, TeMaTHKa KOTOPBIX OMNpEeAeNseTcs y4YuTelaeM Ha
OCHOBE MMEIOIIMXCS  MaTepUAIbHO-TEXHUYECKUX PECYPCOB U MECTHBIX

IIPUPOJIHBIX YCIIOBHM.



COJEP/KAHUE OBYUEHUS
10 KJIIACC

Conepxanue MmporpaMmsl, BBIAEIEHHOE KYPCUBOM, HE BXOIHUT B MPOBEPKY
rocyjapcTBeHHoi utorooit arrecrauu (I'MA).

Tema 1. buosorusi Kak HayKa

CoBpemeHnHas O6MoJIOTUsl — KOMIUIEKCHasi Hayka. KpaTkas uctopusi pa3BuTHs
Omosioruu.  buomormyeckne HaykKM M H3y4yaeMble ~HMMH  MPOOJIEMBI.
OyHIaMEHTAJIbHBIC, MNPUKIAIHBIE W TMOUCKOBBIE HAyYHBIC MCCICIOBAHUA B
OMOJIOTHH.

3HavyeHue OMOJOTHH B (POPMUPOBAHUHN COBPEMEHHOMN €CTECTBEHHO-HAYYHOM
kaptuHbl mupa. IIpodeccun, cBsizaHHbIe ¢ Onosorweil. 3HAYCHHE OWOJIOTHH B
MPAKTUYECKON JEATEIBHOCTH 4YEJIOBEKA: MEJUIIMHE, CEIbCKOM XO3SMCTBE,
MPOMBINJIEHHOCTH, OXPAHE MPUPOIBI.

JlemoHCcTpauumn

[Toptpets: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. JlapBun,
VY. I'apen, I'. Mennens, B. U. Bepuaackuu, U. I1. [TaBnos, . 1. Meunukos, H.
U. BaBunos, H. B. Tumodees-Pecorckuii, JIx. Yorcon, ®. Kpuk, /. K. benses.

Tabmuier 1 cxembl: «CBs3b OHMOJIOTHH C APYrMMH HaykaMm», «CHucrtema
OMOIOTHUECKUX HAYK.

Tema 2. 7KuBble cucTeMbl U MX U3Y4YEHHUE

JKuBpie cucTteMpl Kak mnpeaMeT u3ydeHus Owuojoruu. CBOMCTBA IKHUBBIX
CHUCTEM: €IWHCTBO XHUMHYECKOIO COCTaBa, JUCKPETHOCTh M LEJIOCTHOCTD,
CJIO)KHOCTh ¥ YHOPSAJIOYEHHOCTb CTPYKTYPBI, OTKPBITOCTh, CaMOOPTaHW3ALIMA,
CaMOBOCIIPOM3BEIACHUE, PA3APAKUMOCThH, U3MEHUYUBOCTh, POCT U PA3BUTHE.

YpOBHM OpraHu3alii KUBBIX CHUCTEM: MOJICKYJSIPHBIMA, KJIETOYHBIH,
TKaHEBBIMH, OpPraHU3MEHHBIM, MOMYJISIIHOHHO-BUIOBOM, AKOCUCTEMHBIN

(buoreounenotuyeckuii), Omocdepusiid. Ilpoueccol, MPOUCXOASIIME B KUBBIX



cucremax. OCHOBHbBIE TMpU3HAKU KUBOro. JKu3Hb kak (opMma CyIIecCTBOBaHUS
Marepuu. Hayku, u3ydaromue )uBble CUCTEMBI HA PAa3HbIX YPOBHSAX OpPTaHU3ALUH.

N3yuenne XuBBIX cUCTeM. MeToasl Omomornueckor Hayku. Habmonenwue,
M3MEpPEHUE, DIKCIIEPUMEHT, CUCTEMATU3alus, MeTaaHan3. [loHsITHE O 3aBUCUMON
U HEe3aBUCMMOW InepemeHHOW. IlmanupoBanue skcrnepumeHra. [loctaHoBka u
npoBepka runore3. HyneBas runotes3a. [lonstue BoIOOpKH U €€ TOCTOBEPHOCTH.
Pa3bpoc B Owuonornyeckux paHHbBIX. OIlEHKAa JOCTOBEPHOCTH MOJYUYECHHBIX
pe3yinbTaToB. [IpuyMHBI HCKaX€HUs pe3yslbTAaTOB JSKcrnepuMeHTa. lloHsTue
CTaTUCTUYECKOTO TECTA.

JdemoncTpanuu

Tabmuiplt u cxembl: «OCHOBHBbIE NpPHU3HAKU >KU3HW», «buonornueckue
cucrteMbl», «CBOMCTBA JKMBOM MaTepum», «YPOBHH OpraHU3AUU KUBOU
npupoab», «CTpO€HHE >KUBOTHOM KIETKW», «TKaHU KUBOTHBIX», «CHCTEMBI
OpraHoB YeJIOBEYECKOro opranusma», «buoreoreHos», «buochepay», «Meroasl
M3y4YECHUs )KUBOU IPUPOIBDY.

O6GopynoBanue:  yabopaTopHoe  OOOpYJIOBaHHWE  JUIS  IMPOBEICHHS
HaOJI0/ICHU I, U3MEPEHUH, SKCIIEPUMEHTOB.

IIpakTnueckas paodora «lcnosnp30BaHWE PaA3IMYHBIX METOJIOB IMpHU
W3YyYECHUH JKUBBIX CUCTEM.

Tema 3. buosiorust KjieTKku

Knerka — cTpykTypHO-QYHKIIMOHANbHAS €auWHUIA >KUBOro. Kcropus
otkpbitusi kietkn. Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T.
[IBann, M. Illneiinen, P. BupxoB). OCHOBHbBIE TMOJOKEHUS COBPEMEHHOM
KJIETOYHOU TEOPHH.

MeTtoapl  MOJIGKYJISPHOM ¥ KJICTOYHOM  OWOJOTHH:  MHUKPOCKOIIHS,
xpomarorpadus, MeKTpodopes, METoJI MEUYEHBIX aTOMOB, AuddepeHInaIbLHOe

LEeHTpU(yrupoBaHue, KyJIbTUBUPOBAHUE KIETOK. M3yuenue QukcuposanHvix



K1emox. DNEeKTpoHHass MUKpockonusi. Koughoxanvnas mukpockonus. Bumanvroe
(npusicuznenHoe) uzyueHue Kiemox.

JlemoHCcTpauumn

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

Tabmuupl 1 cxeMbl: «CBETOBOM MHKPOCKOID), « QNEKTPOHHBIA MUKPOCKOID,
«HcTopust pa3BUTUS METOJOB MUKPOCKOTTUIY.

ObopynoBaHHe: CBETOBOM MHUKPOCKOIL, MHUKpOIpEnaparbl pPacTUTEIbHBIX,
KUBOTHBIX U OAKTEPHAIbHBIX KJIETOK.

IIpakTuyeckas padora «M3ydeHne METONOB KIETOUYHOM OuoOIOrMU
(xpomatorpadust, smektpodopes, auddepeHuanbHOe MEHTPUDYTUPOBAHHE,
[TLIP)».

Tema 4. XumMnuyeckasi OpraHu3anus KJIeTKU

XUMHUYECKHIN COCTaB KIETKH. Makpo-, MUKPO- U YJIbTPAMUKPOIIIEMEHTHI.
Bona u e€ ponb Kak pacTBOpPUTENS, peareHTa, y4yacThE€ B CTPYKTYpUPOBAHUU
KJIETKH, TEIJIOPEryJysiiiud. MUuHepalbHbIE BEIIECTBA KJIETKH, UX OHOJOTrHYecKast
poJib. POJIb KATHOHOB M AaHHOHOB B KJIETKE.

Oprannueckue BeUleCTBAa KIETKU. buosiormdeckue moJMMephl. benkn.
AMHMHOKHUCIIOTHBIN cocTaB 0eakoB. CTPYKTYphI OCIIKOBOM MOJIeKybl. [lepBudHas
CTpyKTypa OenKka, menTuaHas CBs3b. BTopuuHas, TpeTWdHas, YeTBEPTUUHAS
cTpyKkTyphl. Jlenatypanus. CsoiictBa OenkoB. Krnaccudukamus OenkoB.
buonornueckue QpyHkium 6enkoB. [Ipuonsi.

VYri1eBoapI. Monocaxapunsl, JIUcaxapubl, OJINTOCaXapuIbl u
nogucaxapuabl. OOmWMN IUIaH CTPOCHUS U (PU3UKO-XMMUYECKUE CBOMCTBa
yIaeBo10B. buonorndeckue GyHKIIMH yTIEBOIOB.

Jlumuasl.  [mapodunsHo-rUapodoOHBIE  cBoiicTBa.  Kitaccudukanus

munuaoB. Tpurmuuepuasl, (ochoUNUIbIl, BOCKH, cTepounbl. buomornueckue



¢byakmur aunaaoB. OOmue CBONWCTBA OHMOJIOTMYECKUX MEMOpaH — TEKydecCTb,
CIIOCOOHOCTH K CAaMO3aMbIKAHHIO, MTOTYTPOHUIIAEMOCTb.

Hyxnennoseie kucnmotel. [JHK u PHK. CrpoeHne HyKIEMHOBBIX KHCIOT.
Hyxneotuapl. [puamun xkommiemenTapaoctu. Ilpasuno Yapradda. Crpykrypa
JIHK — nBoitnas criupans. MecTtonaxoxaenue u omonorndeckue pynkunn JJHK.
Buner PHK. ®yukuun PHK B kieTke.

Crpoenne Monekynsl AT®. Makpospruueckue cBa3u B Mosekyine ATO.
buonorunueckue Gpynkiun AT®. BoccTaHOBIECHHBIE TIEPEHOCYUKHU, UX QYHKIIUU B
Kietke. /Jlpyeue nyxneoszuompugpocghamer (HT®). CexBenupoanue JIHK.
Memoowl eenomuru, MpaHCKpUNMOMUKU, NPOMEOMUKU.

CtpykTypHasi OHOJIOTHS: OMOXUMUYECKHE U OMOPU3NUECKUE HCCIICTOBAHUS
cocTaBa W TIPOCTPAHCTBEHHOW CTPYKTYphl OmoMoJiekyn. Moodenuposarue
CMPYKMYpbl U QYHKYULi OUOMOIEKYN U ux Komniekcos. Komnvromepmwiii Ousaiin u
OpeanuyecKull CuHme3s OUOMONEKYN U UX HENPUPOOHBIX AHANO208.

JdemoncTpanuu

IToptpetst: JI. ITonunr, Ix. Yorcon, @. Kpuk, M. Yunkuunc, P. ®pankiuH,
®. Conrep, C. [Ipy3unep.

Huarpammel:  «PacripeneneHue XUMHUYECKMX OSJEMEHTOB B HEXUBOU
npupoae», «PacnpenaeneHne XUMUYECKUX AJIEMEHTOB B )KUBOU MPUPOJIEN.

Tabmuubr 1 cxemsl: «lleproamdeckas TabnuMIa XUMUYCCKAX SJICMEHTOBY,
«CTtpoeHue MoJeKyJbl BOAbl», «BelecTBa B cocTaBe opraHu3mMoB», «CTpoeHue
MOJIEKYJIBI Oenka», «CTPYKTYphl OCIKOBOW MOJICKYJbI», «CTpoeHHE MOJEKYI
yIieBooB», «CTpoeHne MOJIeKyl JHUnuaoBy», «HyKIeMHOBbIE KHUCIOTHI»,
«Ctpoenune Monekyabl ATDy.

ObopynoBaHue: XUMUYECKas MOCy1a U 000pyT0BaHHE.

JlabopaTtopnasi padora «O0HapykeHHE OEIKOB C MTOMOIIbIO Ka4eCTBEHHbIX

PEAKLIHIN.



JlabopaTropnass  paGora  «lccrnegoBanue — HYKIEHMHOBBIX  KHCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIUYHBIX OPTaHU3MOBY.

Tema 5. CTpoenue U QyHKIUM KICTKH

Tumnbl KIETOK: 3yKapuoTHYECKass M Mpokapuotuueckas. CTpyKTypHO-
(GyHKIMOHAJIBHBIE 00PAa30BaHUs KIIETKH.

Crpoenue mnpokapuothueckoil kietku. KieTouHnas crteHka OakTepuil u
apxemu. OcoOeHHOCTH ~ CTpoeHus  TreTepoTpodHOM W aBTOTPOdHOM
MPOKAPUOTUYECKUX KIIETOK. MECTO U PoJib MPOKapHOT B OMOIIEHO3aX.

CrpoeHnue u (G YHKIIMOHUPOBAHUE AYKApUOTUUYECKOU KJIETKHU.
[lnazmatuueckass wmemOpana (Tuiazmanemma). CTpykTypa IUIa3MaTHYECKOM
MeMOpaHbl. TpaHCIIOPT BEMIECTB Yepe3 MIa3MaTHIeCKyl0 MeMOpaHy: MacCHBHBIH
(muddy3ust, obneruénnas mud@ysus), akTUBHBIN (IIEPBUYHBIA M BTOPHYHBIH
akTuBHBIA TpaHcnopt). I[lomynponunaemocts MemOpanbsl. PaGota HaTpwmii-
KaJINeBOTO Hacoca. DHJAOIMTO3: MUHOINUTO3, (parormTto3. Dk3o1uTo3. Kierounas
creHka. CTpykTypa v QyHKIIMH KJIETOYHOM CTEHKU PACTEHHM, TprOOB.

Huromnasma. [{uto3zoinb. Llutockener. /JIpmxenue uuromiazmel. OpraHouabl
kieTkd. OmHOMeMOpaHHBIE OPraHOWIbI KJIETKH: DJHJOIUIA3MAaTUYECKas CETh
(BIIC), anmapat 'onbaKy, JTU30COMBI, UX CTpoeHHE U (PyHKIMU. B3anmocBs3b
OTHOMEMOpaHHBIX OpPraHOMIOB KJETKH. CTpOCHHE TPaHYJSIPHOTO PETHKYIyMa.
Mexanuzm nanpasnenus denxos ¢ IIIC. CuHTe3 pacTBOpUMBIX OenkoB. CHUHTE3
KJIETOYHBIX  MeMOpaH. [maakuii  (arpaHyispHbIN)  3HAOIJIA3MATUYECKHM
petuxkynym. CekpetopHas pyHkuusa anmapata ['onbmku. Moouguxayus d6enxos 6
annapame ['onvoocu. Copmuposka benxoe 6 annapame I onvoocu. TpancnopT
BEILIECTB B KJIeTKe. Bakyonn pactutenbHbIX KieToK. Knetounsii cok. Typrop.

[lonyaBTOHOMHBIE ~ OpPraHOWABl  KJIETKH:  MUTOXOHJIPUH,  IUIACTHUIBIL.
IIpoucxoacoenue mumoxonopuii u nracmuo. Cumbuocernes (K.C. Mepeaickosckuil,

JI. Mapeynuc). Ctpoenre u (yHKIMHM MUTOXOHJApUN U 1wactui. [lepBuunbie,



BTOPUYHBIE W  CJIOXHBIE  IUIACTHUABI  (DOTOCHHTE3WPYIOMIHUX  JYKapHOT.
XJ0pOIUIACTBI, XPOMOILIACTBI, JIEHKOILIACTBI BHICIIMX PACTECHUM.

HememOpannsie opranoussl kinetku CTpoeHue u GpyHKINNA HEMEMOpPaHHBIX
OpraHOMJIOB KJIETKHU. PuGocomsi. IIpomedsicymounvie Qunamenmol.
MuxkpodunaMeHTsl. Axkmunosvie Mukpoguiamenmel. MBbIIIEUHbIE KIETKU.
AxmuHnosble KomMnonenmsl Hembliueunsvlx Kiemok. Mukporpybouku. Knetounsiii
ueHTp. CTpoeHMe U JBWKEHUE KIYTUKOB U pecHUYeK. MUKpoTpyOOuKu
nuTorasMel. Llentpuons. benku, accoyuupoeanmvie ¢ mukpoguiamenmamu u
Mukpompyboukamu. MomopHvie benku.

Snpo. Obonouka siipa, XpOMaTHH, KapHoIUIazMa, SAPIIIKY, UX CTPOECHUE U
byakun. SAnepHsiit 6enkoBbii MaTpuKC. [IpocTpaHCTBEHHOE pPACIOIOKEHHE
XpoMocoM B HHTepazHOM siape. Dyxpomamun u 2eemepoxpomamut. benku
XpOMaTWHAa — THUCTOHBIL. /JJuHamuxa s0epHou 00010YKu 6 mumose. AHoepHuvlil
MpaHCnopm.

Kiterounsle BkiatoueHuss. CpaBHUTENbHAS XapaKTEPUCTUKA KIETOK JyKapHUOT
(pacTUTenbHOM, )KUBOTHOM, TPUOHON).

JlemoHcTpauumn

[Toptpetsi: K.C. MepexkoBckuit, JI. Maprynuc.

Tabmuupr u cxembl: «CTpoeHHE 3yKapuOTHYECKOW KIeTKn», «CTpoeHue
KUBOTHOU  KJIETKW», «CTpPOEHME  PACTUTEIBHOW  KJIETKW», «CTpoeHue
MUTOXOHIAPUMNY, «SAnpo», «CTpoeHne NpoKapruOTUIECKON KIETKIY.

ObopynoBaHHe: CBETOBOM MHUKPOCKOI, MHUKPONpENnaparbl PacTUTEIbHBIX,
’KUBOTHBIX KJIETOK, MUKPOIIpENapaTsl OaKTepuaibHbIX KIETOK.

JladboparopHasi pabGora «l3ydeHue CTpOEHMS KIETOK PpPAa3JIMYHBIX
OpraHU3MOB).

IIpakTuyeckas padora «/3yueHue cBOMCTB KJIECTOUHON MEMOPAHBD.

Jlaboparopnasi padora «lccinegoBaHue masmoliid3a M JEIUIa3MOJIM3a B

PACTUTCIIBHBIX KICTKAX).



IIpakTnueckass padora «/3ydyeHue JABWIKEHMS]  [UTOIUIa3Mbl B
PACTUTEIIBHBIX KIIETKAX).

Tema 6. O0OMeH BeLeCTB M NPeBpallleHUe JHEPIUH B KJIETKE

AccUMWIALIMS W JUCCUMWJISILUAA — JIBE CTOPOHBI MeTabonu3ma. Tumel
oOMeHa BeIleCTB: aBTOTPO(HBIA U TerepoTpodHbIi. YyacTue Kuciopoga B
OOMEHHBIX TpoLEeccax. DHEPreTHYecKoe OOeCleUeHUe KIETKU: IpeBpallcHHe
AT® B 0OMeHHBIX TIpolieccax. DepMEeHTATUBHBIN XapaKTep peakiuid KIETOYHOTO
Metabonusma. DepMEeHTBl, X CTPOEHHE, CBOWCTBA M MEXaHU3M JECHCTBUS.
Kodepmentsl. OTnuunst GepMEHTOB OT HEOPTraHUYECKUX KaTaau3aTopoB. benku-
aKTUBATOPHl U OEJIKU-UHTHOUTOPHL. 3aBUCUMOCTh CKOPOCTH (hepMEHTATUBHBIX
peakumii OT pa3IHYHbIX (PAKTOPOB.

IlepBuuHbBI CHHTE3 OpPraHUYECKUX BEHIECTB B KIETKE. {DOTOCHHTES.
AHOKcueenHblli U OKcUueeHHvlli pomocunmes y baxmeputi. Ceemocoouparowjue
nuSMeHmvl U NUCMeHMbl peakyuoHHo20 yeumpa. Poiap XJI0poIIacToB B Iporecce
dborocunTe3a. CreToBas u TeMHoBas ¢aszbl. Pomoovixanue, Cs., Cy. u CAM-munsi
gdomocunmesa. [lponyktuBHOCTh (hoTOCHHTE3a. BiusiHue paznuyHbix GakTopoB
Ha CKOpPOCTh (poTocuHTe3a. 3HaUeHNE POTOCHHTE3A.

XEMOCHHTE3. Pa3znooOpa3zue OpPraHU3MOB-XEMOCUHTETUKOB:
HuUTpuuIUpyomue OaKTepuH, Kele300aKTepun, CepoOaKTEePHH, BOJOPOIHBIC
OaxTepuu. 3HaYCHHE XEMOCHHTE3A.

Ana’poOHble opraHu3mbl. Bunel Opoxkenus. IlpoaykTel OpokeHHs U HUX
UCIIOJIb30BAHUE YEJIOBEKOM. AHa’pOOHBIE MHKPOOPTraHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTHH M BO30OYAUTEIN OOJIe3HEN.

AnpobHble OpraHU3MBbl. Oraribl DHEPreTUYECKOro oOMeHa.
[ToaroToBuTENBbHBIN dTan. [ THMKOIHM3 — OECKUCIOPOTHOE PACIICTUICHHE TITFOKO3HI.

buonornyeckoe OKMCIEHUE, WIN KIETOYHOE JbIXaHue. Poib MUTOXOHApHUI B
npoieccax ouosornueckoro okucienus. Luknndeckue peakunu. OKHCIUTEIBLHOE

dbochopunupoBanue. Iuepeus membOpaHHo20 epaduenma npomoHos. Cunmes



AT®: paboma npomournot ATD-cunmaszwvl. IlpeumyiecTBa a’poOHOTO MyTH
oOMEeHa BellecTB nepes; aHapOOHBIM. DPGHEKTUBHOCTH YIHEPIETUIECKOTO OOMEHA.

JlemoHCcTpauumn

[Hoptpetsr: Ix. [Ipuctiu, K. A. Tumupszes, C. H. Bunorpaackuii, B. A.
Ourenbrapar, [1. Mutuemnn, I'. A. 3aBap3uH.

Tabnuiel 1 cxembl: «DOTOCUHTE3Y, « IHEPreTUIECKU 00Men», «bruocuHTe3
6enkay, «Ctpoenue GpepMeHTa», « XeMOCUHTE3Y.

O6opynoBaHue: CBETOBOM MHKPOCKOI, 000PYIOBaHUE JIJISi MPUTOTOBICHUS
MOCTOSTHHBIX M BPEMEHHBIX MUKPOIIPENapaToB.

JlaGopaTtopnass pabGora «l3ydeHHEe KATAIUTHUYECKOM  aAKTUBHOCTHU
(dbepMeHTOB (Ha MpUMEpe aMUIIa3bl WK KaTajlasbl)y.

Jladopatopuasi pa6ora «l3yueHue QEpPMEHTATHBHOTO pPaCIICTUICHHUS
MEPOKCH/IA BOJIOPO/IA B PACTUTENBHBIX U JKUBOTHBIX KIIETKAX).

Jladopatopuasi padora «CpaBHeHHE TIpoleccoB (OTOCHHTE3a W
XEMOCHHTE3a».

JladopaTropnasi pa6ora «CpaBHEeHHE MPOIECCOB OPOKECHUS U IBIXAHUS.

Tema 7. HaciieactBeHHass uHGOpMalLUs U peajiu3anus eé B KiIeTKe

Peakunn maTpuuHoro cuHresa. [[pyHIMI KOMIIIEMEHTAPHOCTH B PEAaKIUAX
MaTpUYHOTO cUHTe3a. Peanm3arus HacieacTBeHHON nH(popManuu. [ 'eHeTnaeckuii
KoJ, ero cpoucrBa. Tpanckpunuuss — Marpuudbii cuHTe3 PHK. Ilpuanume:
TPAHCKPUINIUU: KOMILUIEMEHTAPHOCTh, AHTUIAPAIIIEIBHOCTh, ACHMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 aykapuomuueckou xnemxe. Hekxooupyrowue
PHK.

Tpancnsuus u e€ stanel. Yuactue TpancnopTHsix PHK B 6uocunTese Oemnka.
VYcaous OmocmHTe3a Oenka. KomupoBanwe amMuHOKHCTOT. Pomb pubocoMm B
OunocuHTe3e OenKa.

Cospemennvie npeocmasienuss 0 cmpoenuu 2eHos. Opranuzanusi reHoma y

IIPOKApHUOT U I3YKAPUOT. PGI‘YJIHI_[I/IH AKTUBHOCTHU I'CHOB Yy IIPOKAPHOT. ['unotesa



onepona (®. XKako0, XK. Mano). MonexyasapHvle Mexanuzmvl IKCNPECCUU 2EHO8 Y
aykapuom. Ponv xpomamuna é peeynayuu pabomst eenos. Perynsiust 0OMEHHbIX
IIPOLECCOB B KieTKe. KieTounblii romeocTas.

Bupychl — HeksieTouHble (HOPMBI KU3HU U 00JIUraTHbIC Mapa3uThl. CTpoeHue
MIPOCTHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTeprnodaroB. JKuzHeHHbIU YUK
JIHK-cooepocawux eupycos, PHK-cooepocawux eupycos, baxmepuogpacos.
Obpamuas mpaHcKkpunyus, peeepmasd, Unmezpasd.

Bupychsie 3a06oneBanus yenoBeka, >kUBOTHbIX, pactenuid. CITNJ, COVID-
19, conmanbHbIe 1 METUIIMHCKHUE MPOOIEMBI.

buoungpopmamura: unmeepayus u ananuz 6orvuiux maccugos («bigdatay)
CMPYKMYPHLIX — Ouonocuyeckux OanHvlx. Hanomexnonocuu 6 oOuonocuu u
meouyune. IIpoepammupyemvie hynkyuu 6enxos. Cnocodvl 00cmasKu eKkapcma.

JdemoncTpanuu

[Toptpersr: H. K. Konsuos, /. Y. IBanoBCKuUM.

Ta6muier u cxeMbl: «buocunTe3 Oenka», «I eHeTnueckuii Koy, «Bupycei»,
«bakrepuodarm.

IIpakTnyeckas padora «Co3anue MOAEIIA BUPYyCay.

Tema 8. ’Ku3HeHHBIH UK KJIETKH

Knerounbsiii nukmn, ero mepuoabl u perymsinus. WMutepdaza u mutos.
OcoOeHHOCTH TPOIIECCOB, MpoTeKarmux B uUHTepdase. [loaroroBka KIeTKH K
nenenuto.  [lpecunTeTnueckuit  (MOCTMUTOTUYECKUI), CHUHTETUYECKUM U
MOCTCUHTETUYECKUH (MIPEMHUTOTHICCKUIN ) TIEPHOIBI HHTEP(DA3HI.

Marpuunbiii cunte3 JHK — permkanms. [Ipunnunsl perumkannu JIHK:
KOMIUJIEMEHTAPHOCTh, IOJIYKOHCEPBAaTUBHBIA CHHTE3, AHTUIIAPAILICIBHOCTD.
Mexannsm pernkannu JTHK. Xpomocomsl. Ctpoenne xpoMocoM. Tenomepsl u
TeloMepaza. XPOMOCOMHBIM Ha0Op KIEeTKH — KapuoTun. JIUIUIOWIHBIA |
ramionIHbI  HaOOpbl XpoMocoM. ['oMomornynbsie xpomocombl. [lomoBbie

XPOMOCOMBI.



Henenne kinerku — MuTO3. CTaguM MHUTO3a U HPOUCXOASIIME B HHUX
npoueccsl. Tumnbel MuTo3a. Kapuokuses u nutokuHes. buonornyeckoe 3HaueHUeE
MUTO3A.

Perynauuss MUTOTHYECKOrO LUKIIA KIEeTKU. [Iporpammupyemast kieTodHas
ru0esb — anomnTo3.

Kierounoe s1po, XpoMOCOMBI, (PYHKIMOHAJIbHASI T€HOMHUKA. MexanHuzmbi
npoaugepayuu, oughgepenyuposku, cmapenus u cuderu kiemok. «lLugposas
K1emKkay — buoungopmamuyeckue Mooenu GYHKYUOHUPOBAHUS KNeMKU.

JlemoHCcTpauumn

Tabmuupbr u cxembl: «KU3HEHHBIA UK KICTKW», «Muto3», «CTpoeHue
xpomocomy, «Permmmkarusa JJHK».

ObopynoBaHue: CBETOBOM MHKPOCKOI, MHKpomIpemnaparsl: «MHTO3 B
KJIETKaX KOPEIIKa JTyKay.

JlaGopaTopnass  pabdora  «M3ydyeHue  XpoMOCOM  Ha  TOTOBBIX
MHKponpenaparax.

Jlaboparopnasi pabora «HaGmrogenue wmuTO3a B KIETKaX KOHYMKA
KOpEIIKa JIyKa (Ha TOTOBBIX MUKpPOIIpEnapaTax).

Tema 9. CTpoenue u GpyHKIIUM OPTaHU3MOB

buonorunueckoe pazHooOpasue OPTraHU3MOB. OIHOKIETOYHBIE,
KOJIOHHAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOeHHOCTH ~ CTPOEGHHS U JKU3HEICATENIBHOCTH  OJHOKJIETOYHBIX
opraHu3MoB. baktepuu, apxew, OJHOKJIETOYHbIE TpPUOBL, OJHOKJIETOYHBIC
BOJIOPOCIIH, APYIUe NpOTUCTHL. KOJOHNAIBHBIE OpraHU3MBI.

B3anmocBs3p 4acTeld MHOTOKJIETOYHOTO OpraHu3Ma. TKaHU, OpraHbl u
cucreMbl OpraioB. OpranusM Kak eIMHOE 1eioe. ['omeocras.

Tkanu pacrenuil. Tumbl pacTUTENBHBIX TKaHeW: oOpazoBarenbHas,
MOKPOBHAsA, MPOBOJAIIAS, OCHOBHasA, MexaHumdeckas. OCOOCHHOCTH CTpOECHHUS,

(GyHKIMIA U pacnosioKEHUs TKaHEeH B OpraHax pacTeHUI.



TkaHW )KMBOTHBIX M YEJOBEKA. [WIbI JKMBOTHBIX TKAHEU: JIHUTEIHAIIbHAL,
COEMHUTEINbHAS, MbllIeuHas, HepBHas1. OCOOEHHOCTU CTpOeHMs, (YHKUIUH U
PACIIONIO0KEHUS TKAHEN B OPraHaXx )KUBOTHBIX U YEIOBEKA.

Opranel. BereratuBHble M TeHEpaTWBHBIE OpraHbl pacteHud. Opransl U
CUCTEMbI OPIaHOB KMBOTHBIX U YeoBeKa. DyHKIMHA OPraHOB U CUCTEM OPIaHOB.

Omnopa Ttena opranm3moB. Kapkac pactenHuii. CkeleTbl OJHOKIETOYHBIX M
MHOT'OKJIETOYHBIX JKMBOTHBIX. HapykHbI M BHyTpeHHuU# ckener. CTpoeHue u
THUIIBI COEUHEHNS KOCTEH.

JIBrokeHWe  OpraHu3MOB. JIBMKEHHME  OJHOKIIETOYHBIX  OPraHU3MOB:
amMEOOUHOE, JKTYTUKOBOE, PECHUYHOE. [IBMKEHHE MHOTOKJIETOYHBIX PACTCHHI:
TPONM3MBl M HACTUH. JIBHJKEHME MHOTOKIIETOYHBIX JKMBOTHBIX M 4YEJIOBEKa:
MbllieyHas cucreMa. Peduiekc. CkeneTHble MBIIIIBI U UX padoTa.

Iluranne opranusmoB. Ilormomenue BOIbI, YIVIEKMCIOIO Trasa H
MHHEPAJIBHBIX BEIIECTB pacTeHUsMHU. [IuTaHne KMBOTHBIX. BHYTpPHUIIOIOCTHOE U
BHYTPHUKJIETOUYHOE MNUILEeBapeHue. [InTaHne MO3BOHOYHBIX >XKUBOTHBIX. OTHEIBI
[IUALIEBAPUTENLHOTO TpakTa. lIumesapurenbHble xenesbl. [IumeBapurenbHas
CHUCTEMA YEIJIOBEKA.

Hpixanue opraHu3moB. JlpIxaHue pacTeHud. JIpIXaHue >KMBOTHBIX.
Huddys3us razoB uepe3 MOBEpXHOCTh KieTku. KoxkHoe apixanue. JlprxarenpHast
noBepxHocTh. KabepHoe U J€royHoe npixaHuwe. JlpIxaHME MO3BOHOYHBIX
KUBOTHBIX M YEJIOBEKA. OBOJIIOLUOHHOE YCIIOKHEHUE CTPOEHUS JETKUX
II03BOHOYHBIX JKMBOTHBIX. /JlpIxaTenpHas cucreMa denoBeka. MexaHusm
BEHTWIALMN JIETKUX Yy NOTUL W MICKONWTAOMMX. Perymsauus apixaHus.
JlbIxaTenbHble 0OBEMBI.

TpancnopT BewmecTB y OpPraHu3MoOB. TpaHCIOPTHBIE CUCTEMBI PACTCHUM.
Tpancopr BewiecTB y JKHMBOTHbIX. KpoBeHOCHas cucremMa U €€ OpraHbl.
KpoBeHocHass cucremMa NO3BOHOYHBIX JKMBOTHBIX M 4Yenoseka. Cepare,

KPOBCHOCHBIC COCYIAbl M KpPOBb. prrI/I KpOBOO6paIHCHI/ISI. 3BOJHOI_[I/IOHHBIC



YCIIO)KHEHUS CTPOCHHSI KPOBEHOCHOM CHUCTEMBI MO3BOHOUYHBIX KUBOTHBIX. PaboTa
cepaua u e€ peryssiums.

Brinenenne y opranusmoB. Breinenenune y pacrenuil. Breipenenue y
KUBOTHBIX. CokparuTenbHble Bakyonu. Opranel BbiaeneHus. DunbTpanus,
CeKpelus 1 00paTHOE BCACHIBAHHE KaK MEXaHU3MbI pa0OThl OPraHOB BbIJICICHHUS.
CB43b MOJIOCTH TeJAa C KPOBEHOCHOW U BBIJEIUTEIIBHOM cucTeMaMu. Beinenenue y
MO3BOHOYHBIX KUBOTHBIX U uesoBeka. [louku. CTpoeHue u pyHKIIMOHUPOBAHHE
He(ppoHa. OOpazoBaHUE MOYM Y YEJIOBEKA.

3amura y OpraHu3MOB. 3alIUTa Yy OJHOKJIETOYHBIX OpraHu3MoB. CHopsl
OakTepuil M WUCTHI MPOCTEHIMX. 3allMTa Yy MHOTOKJIETOYHBIX PACTCHHIA.
Kytukyna. Cpencrsa macCUBHOM M XUMHYECKOU 3aIIUThl. DUTOHIINIBL.

3amura y MHOTOKJICTOYHBIX XHUBOTHBIX. [IOKpOBBI M WX MTPOU3BOIHEIEC.
3amura opranuzma ot OoJsie3Heil. UMMyHHas cuctema denoBeka. KiieTouHbId u
TYMOpaJbHBIA UMMYHUTET. BpOXIEHHBIA M MPUOOPETEHHBIN CHEIUPUICCKHI
uMMyHUTEeT. Teopusi kioHalbHO-cenekTuBHOro umMmyHnutera (I1. Dpnux, @. M.
bepuer, C. ToneraBa). BocnanurenbHble OTBETH OpraHu3MoB. Poib
BPOXKIEHHOTO UMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUM.

Paznpaxxumocts u  peryisanus |y OpraHusMmoB. Pazgpaxumocts y
ONHOKJIETOYHBIX OPraHu3MoB. Takcucel. Pa3apakumocTe H perynsuus y
pactenuid. PocToBBIEC BENIECTBA U UX 3HAYCHHUE.

HepBHas cuctema u pediekropHas peryisiiusi y >KUBOTHbIX. HepBHas
cucTeMa M €€ OTAEINbl. DBOIIONMOHHOE YCIOKHEHUE CTPOCHUS HEPBHOM CHCTEMBI
y KUBOTHBIX. OT/ENBI TOJOBHOTO MO3ra MO3BOHOYHBIX >KHBOTHBIX. Pediekc u
peduekTopHas 1yra. be3ycnoBHbIE U YCIIOBHBIE PEQIIEKCHI.

['ymopanbpHast peryasanus U S3HAOKPUHHAsA CUCTEMA XKUBOTHBIX U YEJIOBEKA.
XKenes3pl DSHIOKPUHHOM CHCTEMBI M KX TOPMOHBI. [IelicTBHE TOPMOHOB.
B3auMocBsA3bp HEpBHOW W 3HAOKPUHHON cucTteM. [‘mnoramamo-rumnodusapHas

CHCTCMaA.



JlemoHcTpauumn

IToprper: U. 11. [1aBnos.

Tabmuipelr U cxembl: «OJTHOKJIETOUYHBIE BOAOPOCITN», «MHOTOKIETOUHBIE
Bojopocim», «bakrepum», «lIpocrenmme», «Opranbl IBETKOBBIX PAaCTCHUIN»,
«CuctemMpl OpraHoB IO3BOHOYHBIX JKMBOTHBIX», «BHYTpEeHHEE CTpOEHHE
HaceKoMbIx», «Tkanu pactenuit», «KopHeBbie cuctembr», «CTpoeHHE CTEOI»,
«CTpoeHre JIUCTOBOM IIACTUHKWY», « TKaHU KUBOTHBIX», «CKEIET 4YelOBEKay,
«IIumeBapurenbHas cucrtema», «KpoBeHOCHas cucrteMa», «JlpIxaTeiapHas
cucrema», «HepBHas  cucrema», «Koxa», «MpimeuHas  cucremay,
«BprgenurenpHas cucrema», «OHIOKPUHHAs cuUCTeMa», «CTpPOCHHUE MBIIILB,
«Ammynurery, «Kumeunonomoctueie», «CxeMa  NOUTaHUS  PACTCHUNY,
«KpOBEHOCHBIE CHCTEMBI MO3BOHOYHBIX JKHUBOTHBIX», «CTpOCHME THAPHBDY,
«CtpoeHnue mnaHapun», «BHyTpeHHEe CTpOEHUE TO0KIEBOTO 4epBs», «HepBHas
cuctema peiO», «HepBHas cuctema Jrymkn», «HepBHas —cucrema
npecmeikaromuxcs», «HepBHas  cucrema  nruny, «HepBHas — cucrema
MJIeKonuTaromuxy, «HepBHas cucrtema yenoBekay, «Pediexcy.

ObopynoBaHue: CBETOBOW MHKPOCKOI, MUKPOMpENapaTbl OJHOKICTOYHBIX
OpPraHu3MOB, MHKpOIIpenaparbl TKAaHEW, PAaKOBUHBI MOJUIFOCKOB, KOJUICKLIMU
HAaCEKOMBIX, UTJIOKOXKUX, JKUBBIC JK3EMIUIIPHl KOMHATHBIX pAacTEHUM, TepOapuu
pacTeHUd pa3HbIX OTAEIOB, BIIAXKHBIE IIpenaparbl KUBOTHBIX, CKEJETHI
MMO3BOHOYHBIX, KOJUICKIIMM OECIIO3BOHOYHBIX J>KMBOTHBIX, CKEJIET YeJIOBEKa,
obopynoBaHue Mg JEMOHCTpPAllUd TOYBEHHOIO W BO3JIYIIHOTO MHUTAHUS
pacTeHuM, paclieryieHuss Kpaxmajia W OelKOoB TMoja JelcTBHEM (HEPMEHTOB,
o0opyI0BaHuE JJIS IEMOHCTPAIIMHU OIBITOB MO U3MEPEHUIO KU3ZHEHHOU EMKOCTH
JNETKUX, MEXAaHU3Ma JbIXATEJIbHBIX JBW)XCHHUM, MOJIEIA TOJIOBHOTO MO3ra
Pa3INYHbIX )KUBOTHBIX.

JlaboparopHasi padora «/3yueHue TKaHeil pacTEHUIN.

JlabGopaTopHas padora «/3ydyeHre TKaHEH KUBOTHBIX).



JlaGopaTopHas padora «/3yueHre opraHoB IIBETKOBOI'O PACTCHUS».

Tema 10. PazMHOkeHUE M PAa3BUTHE OPraHU3MOB

®opMbl pa3MHOKEHHUS OPraHU3MOB: Oecrosoe (BKJIIOYas BEreTaTUBHOE) U
nosoBoe. Bunapl  0ecrnojgoro  pasMHOXEHHS: IOYKOBAaHUE, CHOPYJIALMS,
(dbparmMeHTanus, KIOHUPOBAHUE.

[TomoBoe pasmuoxkenue. llonoBeie kieTku, unu ramersl. Meino3. Craguu
Meiio3a. [loBenenne xpomocoM B Meiio3e. Kpoccunrosep. buonornyeckuii cMbIC
Meio3a W MOJOBOTO mporecca. Meilo3 U ero Mecro B JKM3HEHHOM LIHMKJIE
OpraHU3MOB.

[IpenzapoapieBoe pa3BuTHe. ['amMeTorene3 y UBOTHBIX. [1070BBIE KENE3bI.
OOpazoBanne # pa3BUTHE TMOJNOBBIX KJeToK. CrepmMaTtoreHes M OOTEHE3.
CtpoeHue MoJOBBIX KIETOK.

OmooTBOpeHHe W S3MOpPUOHAIBHOE pa3BUTHE KUBOTHBIX. (CrnocoObl
OIUIOAOTBOPEHUS: HAPY)KHOE, BHYyTpeHHee. [lapTeHorenes.

NunuBuyaibHOE pa3BUTHE OPraHU3MOB (OHTOTreHe3). OMOPHOJIOTHUS —
HayKa O pPa3BUTUHU OPraHu3MoB. Mopgoecene3 — 00Ha u3 21asHuIX NpPobdIeM
ambpuonocuu. Konyenyusa mopgocenos u mooenu mopghozenesa. Craguu
AMOpHOTreHe3a JKUBOTHBIX (Ha mpuMepe JArymkn). Jpobnenue. Tumnsl npobieHus.
Jlemepmunuposannoe u HedepmuHupoeannoe Opobaenue. bnacmyna, munovl
onacmyn. OcobeHHOCTH APOOICHUS MIICKOMUTAIOMINX. 3apOBIIIEBBIC JHCTKH
(racTpynsanusi). 3akiajzka OpraHoB M TKaHEW U3 3apOJIbIIIEBBIX JIMCTKOB.
B3aumHoe BnusHHME YacTell pPa3BUBAIOLIETOCS 3apojipiiia (IMOpHOHATbHAS
UHAYKIUsA). 3akiajka IJlaHa  CTPOCHHS  KUBOTHOTO  KaK  PE3ysbTar
MepapXUUYECKUX B3aUMOJICUCTBUI T'e€HOB. BiusiHue Ha SMOpHOHAILHOE pPa3BUTHE
pPasTUYIHBIX (PaKTOPOB OKPYKAIOIEH CPEIbI.

Poct u pasButne xuBOoTHBIX. [locTamOpuonanbHbiii mepuoj. Ilpsmoe u
HempsMoe pa3BuTHE. PaszButre ¢ MeramMopdo3oM y OECIO3BOHOYHBIX H

MMO3BOHOYHBIX >XHWBOTHBIX. bHonorndyeckoe 3HaA4YCHHUE [IpAaMoro M HEIIPAMOIO



Pa3BUTHs, UX PACIPOCTPAHEHUE B Ipupone. ThIbl pocTta KUBOTHBIX. PAKTOPHI
pEeryJsiiui  pocTa >KUBOTHBIX U uyesnoBeka. Craiuu MOCTAIMOPUOHATHHOTO
pPa3BUTHs y )KUBOTHBIX U 4enoBeka. [lepuoasl oHTOreHes3a uemoseka. CtapeHue u
CMEPTh KaK OMOJIOTMYECKHE TIPOIECCHI.

Pasmuoxxenne u pasButue pacrenuil. 'amerodur u cnopodut. Meiio3 B
KU3HCHHOM IuKie pacteHmid. OOpa3oBaHume cmop B TMpoIecce Merosa.
I'amerorenes y pacrenuii. OIUIOZOTBOPEHUE M Pa3BUTHUE PACTUTEIBHBIX
OpraHu3MoB. J|BOMHOE OIJIOJOTBOPEHHE Y LIBETKOBBIX pacTeHuil. O6pa3oBaHue U
Pa3BUTHE CEMEHMU.

MexaHu3MBbl pEryJIsIUA OHTOICHE3a Y PACTEHUN U )KUBOTHBIX.

JlemoHCcTpauumn

IToptpetsr: C. I'. HaBamun, X. [lInemas.

Tabmuubr 1 cxembl: «BeretaTuBHOE pa3MHOXKEHHE», «Tumbl OGecroyioro
pasMHOXKEHUD», «Pa3zMHOXEHHE XIaMHUIOMOHAAb», «Pa3MHOKEHUE SBIIICHBDY,
«Pa3zmHOXeHue ruape», «Menos», «XpoMocoMe, «l'ameTorene3», «CtpoeHune
ANIEKIIETKH U crnepMaTo3ouaa», «OCHOBHBIE CTaIuM OHTOreHeszay», «lIpsimoe u
HENpsAMOE pa3BuUTHE», «Pa3BuTme wMamckoro xyka», «PasBurue capaHum»,
«Pa3BuTue nArymku», «/{BoMHOE OIUIOAOTBOPEHUE Y LIBETKOBBIX PACTCHUNY,
«CtpoeHue ceMsiH OAHOAOJIBHBIX U JIBYOJBHBIX PAaCTCHUI», <« KU3HEHHBIN UK
MOpPCKOM  KamycCThl», <«JKU3HEHHBIA UHUKI MXa», <« KU3HEHHBIA LMK
ManopoTHUKa», «KW3HEHHBIN LUK COCHBDY.

ObopynoBaHHe: CBETOBOM MHUKPOCKOI, MHUKPOMpENaparbl SHUIEKICTOK |
CIIEpMAaTO30UI0B, MOAENb «L UK pa3BUTHS JIATYILIKWY.

JlaGopaTopHnasi padora «/3yueHue CTpOeHUs MOJIOBBIX KJIETOK HA TOTOBBIX
MHKpONpenapaTax».

IIpakTnueckas padora «BpisiBIEHHE NPHU3HAKOB CXOACTBA 3apOJbIIIEH

ITIO3BOHOYHBIX )XUBOTHBIX)).



JlabopaTtopHass padora «CTpo€HHE OpPraHOB pPa3MHOKEHUS BBICIINX
pPacCTEHUI».

Tema 11. I'eHeTuka — HayKka 0 HACJEACTBEHHOCTH M H3MEHYHMBOCTH
OpPraHu3MoB

Wcropust cTaHOBIIEHHS M pPa3BUTHUA TEHETUKH Kak Hayku. PaGoter I
Menpnens, I'. ne ®pusa, T. Moprana. Posib 0TeueCTBEHHBIX YUYEHBIX B PA3BUTHHU
renetuku. Pa6otel H. K. Konsiiosa, H. Y. BaBunosa, A. H. benosepckoro, I'. 1.
Kaprnieuenko, FO. A. ®unumuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHBIE TEHETUYECKHUE TTOHATHUS U CUMBOJIBL. [ OMOJIOTHYHBIE XPOMOCOMBI,
aJUIeNIbHBbIE TEHbI, aJbTEPHATUBHBIE NMPU3HAKW, JOMUHAHTHBIM U PELIECCUBHBIM
MPU3HAK, TOMO3UTOTA, TETEPO3UTOTA, YUCTAS JTMHUS, THOPHUIBI, TCHOTHUTI, ()EHOTHII.
OCHOBHBIE ~ METOAbI  T'CHETHUKH: THOPHUIONOTHYCCKUH,  ITUTOJOTHYECKUM,
MOJIEKYJISIPHO-T€HETUUECKHIA.

JlemoHCcTpauumn

[Toptpetsl: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsros, H. N.
Basunos, A. H. Benozepckuii, I'. [I. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodees-PecoBckuid.

Tabnuubl 1 cxeMbl: «MeTo bl TeHETUKIY, «CXEeMbl CKPELUBAHUS.

Jladopatopuasi pabora «Jlpozodpmima Kak OOBEKT TEHETHYECKUX
WCCIICIOBAHUIN.

Tema 12. 3aK0OHOMEPHOCTH HACJIEICTBEHHOCTH

MounorubOpunnoe ckpenuBanue. IlepBeiii 3akoH MeHnenss — 3aKoH
€AMHO00pa3usi THOPUIOB TEPBOrO TMOKOJIeHHs. [IpaBwio JOMUHUpPOBAHMUS.
Bropoii 3akoH MeHuensa — 3aKOH paculeIuieHusl Mpu3HakoB. lluTonormueckue
OCHOBBI MOHOTUOPHUHOTO CKpeluBaHus. [ umore3a YucToTh ramer.

AHanuzupyoliee ckpempanue. [[poMexyTOUHbIN XapakTep HACAEJOBaHMUS.

PaCHIeHJ'ICHI/Ie IMPHU3HAKOB ITPH HCIIOJITHOM JOMHWHHUPOBAHWH.



HuruOpuaHoe ckpeumuBanue. Tperuid 3akoH MeHnenss —  3aKOH
HE3aBUCUMOIO  HACJEAOBAaHUs  NOpU3HAKOB.  LluTosiornueckne  OCHOBBI
JUTUOPUIHOTO CKPEIMBAHMUSL.

CuemienHoe HacnenoBanue npusHakoB. Pabotel T. Moprana. CuemnieHHOe
HACJICIOBAHUE TE€HOB, HAPYLICHUE CLEIUIEHUS MEXIy I'€HaMH. XPOMOCOMHas
TEOPUS HACIEICTBEHHOCTH.

I'eneruka nmona. XpoMOCOMHBIA MEXAHU3M OIPEIETEHUS T10JIa. AYTOCOMBI U
[I0JIOBBIE XPOMOCOMBI. ['OMOramMeTHblii U reTeporameTHsli moj. ['eHernueckas
CTPYKTypa IIOJIOBBIX XpomocoMm. HacienoBanue mNpu3HAKOB, CLEIUICHHBIX C
IIOJIOM.

l'enotun kak wnenoctHas cucrema. I[lmelorponuss — MHOXKECTBEHHOE
JNEUCTBUE TeHa. MHOXKECTBEHHBIM ajuienu3M. B3auMmoneincTtBue HeauieabHbIX
reHoB. KomruiementapHocTs. Onucras. [lonmumepust.

['eHeTMYECKMIT KOHTPOJIb Pa3BUTHsA PACTEHUM, KMBOTHBIX M YEJIOBEKa, a
Takke (U3MOJOTUYECKUX IMPOIIECCOB, TMOBEICHUS M KOTHUTHBHBIX (DYHKITUH.
['eneTnueckne MEXaHU3Mbl CUMOMOTEHE3a, MEXaHU3MbI B3aUMOICUCTBUS «XO3IUH
— Tapa3uT» U «XO35IUH — MHUKpOOMOM». ['€HEeTHYeCKHe acIeKThl KOHTPOJS M
M3MEHEHUS HACJIEICTBEHHOU NH(POPMAIIUU B TTOKOJICHHUIX KJIIETOK U OPTaHU3MOB.

JlemoHCcTpauumn

IToptpetsi: I'. Mennens, T. Mopras.

Tabnuupl u cxemsl: «IlepBbiit 1 BTOpoi 3akoHbl Mennens», «Tpetuit 3akoH
Menpens», «AHanusupymolee ckpeimuBaHuey, «HemnoyiHoe AOMHHHpPOBaHUEY,
«CuerieHHOe HacJeJ0BaHHE MPU3HAKOB Y JIpo30¢uibl»y, «['eHeThka Mmosay,
«Kapuotun uenoBeka», «Kapuotun npozodpunsi»y, «KapuoTunm mNTULBD,
«MHOKECTBEHHBIN allJIenu3M», «B3auMoIeiicTBUE TE€HOBY.

O6opynoBanue: MojJenb MAJis JIEMOHCTpAllMM 3aKOHOB €IMHOO0Opa3us
rUOpUJIOB TEpPBOrO TOKOJIEHHUS U PACHICIUICHHS] MPU3HAKOB, MOJENIb IS

ACMOHCTpAaOUM 3aKOHAa HC3aBUCHMOI'O HACJICAOBAHUA IIPHU3HAKOB, MOJICIb IJIA



JEMOHCTpPAllMA CLEIUICHHOTO HACJIEIOBAHUS NPU3HAKOB, CBETOBOM MHUKPOCKOII,
MUKporpenapar: «Jlpo3zoduinay.

I[IpakTuyeckas padora «l3ydyeHne pe3yJabTaTOB MOHOTHOPHIHOTO
CKPEIIHUBAHUA Y IPO30(DHITBD).

IIpakTuueckass padora «/3ydyeHnume pe3ynapTaToB  AUTUOPUIAHOTO
CKPEIIHUBAHUSA Y IPO30(DHITBD).

Tema 13. 3aK0HOMEPHOCTH H3MEHYHUBOCTH

B3aumogeiictBue reHoTHMIIa W cpenbl mnpu  (HopmMupoBaHUM (PEHOTHIA.
N3meHunBOCTh NIpU3HAKOB. KauecTBEHHBIE M KOJMYECTBEHHBIE ITPU3HAKHU. Bubl
M3MEHYMBOCTH: HEHACIICACTBEHHAS U HACIIEACTBEHHAS.

MonndukanonHas HW3MEHYMBOCTh. Ponb  cpeapl B QopMUpOBaHUU
MoauduKaoHHOW M3MeHunBocTU. Hopma peaknum nmpusHaka. BapuarmoHHBIH
psan u BapuanuonHas kpuBas (B. Moranncen). CpoiicTBa MOAM(PUKAIIMOHHON
M3MEHYUBOCTH.

['eHOTHIIMUECKas N3MEHUYNBOCTh. CBOMCTBA T€HOTUIINYECKON N3MEHYMBOCTH.
Buibl reHOTUTTMYECKON U3MEHUYUBOCTU: KOMOMHATUBHAS, MYTallUOHHAS.

KoMmOnHaTtiBHAsT WM3MEHUYMBOCTH. MeW0O3 WM TOJOBOM MPOIECC — OCHOBA
KOMOWHATUBHOW HM3MEHYUBOCTU. Poib KOMOWHATUBHOW W3MEHUYMBOCTU B
CO3JJaHUU T€HETUYECKOr0 pa3HO00pa3us B Ipeieaax OJHOro BUA.

MyTainmoHHas W3MEHYMBOCTh. BHabl MyTanuii: T€HHbBIE, XPOMOCOMHEBIE,
reHoMHble. CIOHTaHHBIE W  HWHAYIUPOBAaHHbIE MyTalUH. SInepHbIE W
HUATOILIa3MaTHyeckue Myrtanuu. CoMaTH4eCKHe U IMOJOBbIE MyTauuu. [IpnynHbI
BO3HUKHOBEHUsI MyTauui. MyTareHsl ¥ HMX BIMSHME Ha OPraHU3MBL.
3aKOHOMEPHOCTH MYTAallHOHHOTO IpOLEecca. 3aKOH TOMOJOTHYECKHX PSIOB B
HacieacTBeHHoW m3meHunBoctu (H.M. BaBunos). BHednepHas W3MEHUMBOCTh U
HACJIEJICTBEHHOCTb.

Onuecenemuxa U INUCEHOMUKA, PONb DNULEHEeMUYEeCKUX (Haxmopos 8

HAC1e008aHuu U UBMEHYUBOCU cﬁeﬂomunuqecmtx NPUSHAKOB Y OP2AHU3MOE.



JlemoHcTpauumn

IToprpersr: I'. ne @pus, B. Moranucen, H. 1. Basuios.

Tabmuiet u  cxembl: «Buasl u3mMeHuuBocTH», «MoaudukanroHHas
W3MEHYHUBOCTEY, «KomOuHaTuBHas W3MEHUYMBOCTBY, «Merio3y,
«OmnogotrBopeHuey, «I'eHeTnueckue 3a00J€BaHMs YeTI0BEKa», « Buabl myTaruii.

OO6opynoBanue: KUBBIE W TepOapHBIE AK3EMIUIIPHl KOMHATHBIX PAaCTCHHMH,
pucyHku (dotorpadun) >KMBOTHBIX C PA3IMYHBIMU BUAAMU U3MEHUYHNBOCTH.

JlaGopaTopHuas padora «HccnenoBanue 3aKOHOMEPHOCTEU
MOAN(PUKAIIMOHHON W3MEHUYMBOCTH. [loCcTpoeHHWe BapWalMOHHOTO psIaa W
BapUALIMOHHON KPUBON».

IIpakTuyeckas padora «Mytamuun Yy 1po3odunsl  (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKA Yesi0BeKa

Kapuorun yenoBeka. MexayHapoaHas mporpaMma HCCIEAOBaHHS T'€HOMA
yejaoBeka. MeToAbl  M3Y4YEHHs] TEHETUKM  YEeJIOBEKAa: TIEeHEAJIOTMYECKHIA,
OJIM3HEIOBBIH, ATOr€HETUYECKUH, MOMYJISIIIUOHHO-CTATUCTUYECKUH,
MOJIEKYJIIPHO-TEHETUYECKH. CoBpemenHoe OTIpENICIICHHE TEHOTHUIIA:
MTOJTHOT€HOMHOE CEKBEHHPOBAHUE, TEHOTUIIMPOBAHKUE, B TOM YHUCIIE C MOMOUIBIO
[111P-ananu3a.  HacneactBenHnple  3a0ojieBaHMs  4eloBeka. ['eHHble U
XPOMOCOMHBIE 00s1€3HU YEJI0BEKA. bone3nn c HAaCJIECTBEHHON
MPEAPACIOIOKEHHOCThIO. 3HAYEHHE MEIUIIMHCKOW T€HETUKH B IIPEAOTBPAILICHUN
W JICYCHUW TEHETHYECKHUX 3a00jeBaHUl dYejoBeKa. MeIUKO-TeHETHIECKOEe
KOHCYJbTUpOBaHUE. CTBOJIOBbIE KIETKU. [IOHATHE «TrEHETUYECKOrO TIpy3ay.
OTHUYecKHe acrleKThl HCCIENIOBaHU B OOJACTH PEAAKTUPOBAHUS TEHOMA H
CTBOJIOBBIX KJIETOK.

['enetnueckue ¢GakTophl TMOBBIIIEHHOW YYBCTBUTEIBHOCTH 4YEJIOBEKa K
(UBUYIECKOMY U XUMHUYECKOMY 3arpsi3HEHUIO OKpYKaroliel cpenbl. [ 'eneTnyeckast

IpcapacIIoIOKCHHOCTD YCJIOBCKA K IIATOJIOTUAM.



JlemoHcTpauumn

Tabnuupr u cxembl: «Kapuotun yenoBekay, «MeTobl U3yUYeHHs] TEHETUKU
YesoBekay, «l'eHeTnueckue 3a00JeBaHus YEI0BEKa.

IIpakTnyeckas padora «CocTaBieHUE U AHATIU3 POAOCIOBHOI.

Tema 15. Centekuusi opraHnu3sMoB

JloMecTukanyss W CEJNEKIUA. 3aPOXKICHUE CEJICKIUMU WU JOMECTHKALUU.
VYyenne H. WM. BaswioBa o lleHTpax mNpoucxoxaeHuss U MHOrooOpasus
KYJIbTYPHBIX pacTeHuu. Poiib cenekuuu B CO3JaHUM COPTOB PACTEHUM U MOPOJ
#KuUBOTHbIX. Coprt, mnopoma, mTaMM. 3aKOH TOMOJIOTHYECKHX PSIJOB B
HacieACcTBeHHOM wu3MmeHuuBoctd H. WM. BasuioBa, ero 3HaueHue s
CEJICKIIMOHHOU paboTHI.

Metoapl celeKIMoHHOW pPaboThl. VMICKyCcCTBEHHBIH OTOOpP: MAacCOBBIM H
WHJIUBUyaIbHBIA.  DJTambl ~ KOMOWHAIIMOHHOW  cenekuuu.  Mcnbeitanue
MPOU3BOJIUTENIEH 1O MOTOMCTBY. OTOOp MO TEHOTUIY C TIOMOIIBIO OIEHKHU
(dbeHoTuna NOTOMCTBA U OTOOP MO T€HOTHUITY ¢ ToMoIIbio aHanu3a JIHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJl  CENEKIIMOHHOM  paboThl.
PannanmoHHbIN 1 XUMAYECKUN MyTareHe3 KaKk KCTOYHUK MyTalllui Y KyJIbTYPHBIX
dbopm opranuzMoB. Hcnonb3oBaHHE TEHOMHOTO PEIAKTUPOBAHMS U METO/OB
pexkoMOuHaHTHBIX JIHK 17151 mosmydenust iCXOAHOTO MaTepuana JJis CEJIeKIUH.

[Tonyuenune ITOJIUIUIOHUIOB. BuyTtpuBugosas ruopUaAN3aIIUS.
bnuskoponcTBeHHOe — ckpemmBaHue, WM UHOpumuHr.  HepoactBeHHoe
CKpellluBaHue, WU ayTOpuauHr. ['erepo3uc u ero npuuuHbsl. Mcmosb3oBaHue
rereposuca B cenekuun. OtnanénuHas rudpuausanus. [Ipeononenue Oecrutoaus
MEXBUJIOBBIX THOPUIOB. JIOCTMXKEHHSI CENEKIIMM pAaCTeHUH U IKUBOTHBIX.
«3enénas peeonoyusy.

CoxpaHeHHE U W3yUYECHHE T€HETUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUN U
WX JAKUX pOAWYCH JUIsl  CO3MaHMS HOBBIX COPTOB W  THOPHIOB

CEIIbCKOXO3SIMCTBEHHBIX  KYJBbTYp. JM3yuenue, coxpaneHue u ynpaeaeuue



2CHEeMUYeCKUMU Pecypcamu CelbCKOXO3AUCTNEEHHBIX U NPOMBICAOBHIX HCUBOMHBIX
8 Yeax YIYUUeHUs. CYWecmayouux U co30anUs HOBbIX NOPOO, TUHUL U KPOCCO8, 8
MOM Yucie ¢ NpUMEHEeHUeM COBPEMEHHbIX Memo008 HAYUYHLIX UCCAe008aHUl,
nepeoosvix uoel U nepcnekKmuHbIX MexHOoN0UN.

JdemoncTpanuu

[Toptpersr: H. U. Basunos, . B. Muuypun, I'. /I. Kapneuenko, II. II
Jlyxbsinenko, b. JI. Acraypos, H. bopnoyr, /I. K. bensies.

Tabmuubr u  cxembl: «lLleHTpBl TPOUCXOXKIEHHUS W  MHOrooOpaszus
KYJIbTYPHBIX PAaCTEHHI», «3aKOH TOMOJIOTUYECKHX PSAOB B HACIECICTBEHHOM
U3MEHUYMBOCTH», «Meronbl  cenekiun»y, «OtTnanéHHas  ruOpuUaAM3aIUs»,
«MyTtarenes».

JlaboparopHnasi padora «/3yueHrue copToB KyJIbTYPHBIX PACTEHUI U IOPOA
JOMAITHUX )KUBOTHBIX).

JlaGopaTopHnas padora «/3yueHre METO0B CEJICKIIMU PACTCHUIN.

IpakTnueckas padora «IIpuBUBKa pacTeHUID.

IKekypeusi «OCHOBHBIE METOJIBI M JOCTHKEHUS CEJIEKIMM PACTECHUU H
KUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHLMIO, IJIEMEHHYIO bepmy,
COPTOMCIBITATENILHBIN yYacTOK, B TEIUIMYHOE XO34MCTBO, B JabOpaToOpuio
arpOyHUBEPCUTETA UM HAYYHOTO IIEHTPA)».

Tema 16. BuoTexHo/I0THS U CHHTETHYECKAS OMOJIOTUS

OOBEKTHI, UCIIOJIb3yeMble B OHMOTEXHOJIOTHH, — KJIETOYHBIE W TKaHEBbBIC
KYJBTYPBHI, MUKPOOPTaHU3MBI, UX  XapaKTepHUCTHUKA. TpaguuronHas
OMOTEXHOJIOTHSI:  XJIeOOMEeUeHue, TMOJIYyYeHHUE KHUCIOMOJOYHBIX IPOAYKTOB,
BUHOJIENHe. Mukpobuonornueckuii cuHTe3. OOBEKTHI MHKPOOHOIOTHYECKUX
texHonorui. [Ipon3BoaACcTBO O€/iKa, aMUHOKUCIOT U BATAMUHOB.

Co3aanue TEXHOJIOTUN U MHCTPYMEHTOB LIE€JICHAIPABICHHOTO U3MEHEHHUS U
KOHCTPYUPOBAHUSI T€HOMOB C IEIBIO TTOJIYYEHUS OPTraHU3MOB U UX KOMIIOHEHTOB,

COACPKaUX HC BCTPCHAOIIUCCA B ITIPHUPOACLC OMOCHHTETHYCCKHE IIyTH.



Kinerounas naxenepus. MeTonsl KyabTypbl KJIETOK U TKaHEW PAaCTEHUU U
KUBOTHbIX. Kpuobanku. Comarnueckas ruOpuau3anuss MU COMaTHYECKHI
sMOpuoreHe3. lcmonb30BaHuEe TaIIONIOB B CEJICKIWUA pacTeHWM. [lonyuenue
MOHOKIOHAIbHBIX anmumen. Hcnonvsosanue MOHOKIOHAIbHBIX u
NONUKIIOHANbHBIX ~ aHmumen 6 MeouyuHe. VICKyCCTBEHHOE OIUIOAOTBOPEHUE.
PexoHCcTpyknmst ~ SHMLIEKIETOK W KJIOHUPOBAaHWE  JKHUBOTHBIX.  Merox
TpaHCIUIAaHTALMU SAJIEP KIETOK. TexHonocuu 0300po6ieHuUs, KyIbmMUeUpOo8anus u
MUKDPOKIOHATLHO20 PASMHONCEHUSL CENIbCKOXO3AUCTMBEHHBIX KYIbNLYD.

XpoOMOCOMHAasi W TE€HHas WHKEHEpHs. VICKyCCTBEHHBIM CHHTE3 TI€Ha |
koHcTpyupoBaHue pekoMOuHanTHbIX JJHK. Co30anue mpanceennvix opeanuzmos.
JIOCTMKEHU M IEPCIEKTUBBI XPOMOCOMHOM W TE€HHOM HHKCHEPHH.
DKOJIOTHYECKHE U ITHUECKHE MPOOIEMbI TeHHOW WHKEHEPHUU.

Menununckue ouorextonoruu. [loctrenomuas mudponas meauimua. [TIP-
TMarHocTuka. MeTaOoJIOMHBIM aHaN3, TEHOUEHTPUYECKUN aHalu3 IpoTeoMa
YyesioBeKa Uil OLICHKM COCTOSIHHS €ro 340poBbs. MCmosib30BaHME CTBOJIOBBIX
kinetok. TapretHas Tepanuss paka. 3D-OuommxkeHepuss g pa3pabOTKU
(byHIaMEHTaNbHBIX OCHOB MEIUIIMHCKUX TEXHOJOTHH, CO3AaHUS KOMILIEKCHBIX
TKaHEW COYETaHWEM TEXHOJOTHi TpPEXMEPHOTro OMONPHUHTHHIra U cKapQoaauHra
JUISL pELLICHUS 3a/1a4 [TEPCOHATN3UPOBAHHON MEIULIHBI.

Co3nmaHne BEKTOPHBIX BaKIMH C I OOSCreYeHUs KOMOMHUPOBAHHOU
3amuThl 0T Bo30yauteneir OPBU, ycTaHOBieHHE MONEKYJISPHBIX MEXaHU3MOB
¢dbynxmonnposanusi PHK-comepskamux BUpYycOB, BBI3BIBAIOIINX 0COOO OMACHBIC
3a00JIeBaHNUs YEJIOBEKA U )KUBOTHBIX.

JdemoncTpanuu

Tabmuupl u cxeMbl: «/cronb30BaHWE MUKPOOPTAHU3MOB B TPOMBIIUIEHHOM
IIPOU3BOACTBEY, «KileTouHast HH)KEeHepus», «[ eHHas HHKEHEPUSD.

JladopaTopHuasi padora «/3ydenne 00beKTOB OMOTEXHOIOTHUI.

HpaKTI’I‘IeCKaH paGOTa «HOHY‘IGHHC MOJIOYHOKHCJIBIX IIPOAYKTOBY.



JKckypeusi «bHOTeXHONOTHUST — BaXKHEHIIash MPOU3BOAUTENbHAS CHa
COBPEMEHHOCTH (Ha OMOTEXHOJIOTMYECKOE MPOU3BOJICTBO)Y.
11 KJIACC
Tema 1. 3apoxaeHue W pa3BUTHE IBOJIOIUHMOHHBIX MNMPEACTABJICHUN B
onosoruu

OBomtonmonHass teopust Y. JlapBunHa. Ilpeanocbuikn BO3HMKHOBEHHS
napBuHu3Ma. JKU3Hb U Hay4yHas aesaTenbHocTh Y. JlapBuHa.

JBrkymue cuiasl  dBodronMd  BujmoB 1mo Y. JlapBuHy  (BbICOKas
MHTEHCUBHOCTb PAa3MHOXXEHUSI OpPTraHU3MOB, HACJEJICTBEHHAs W3MEHUYUBOCTb,
00pn0a 3a CyIecCTBOBaHKE, €CTECTBEHHBIA U UCKYCCTBEHHBIH 0TOOD).

Odopmiieane cuaTeTHYeckoi Teopuu HBomonuu (CTD). HeitpansHas
Teopust 3BojrouMH. COBpEMEHHAs SBOJIOLMOHHAA OuWoJIOTHs. 3HA4YeHHUE
ABOJIIOIIMOHHOM TeOpHUH B (POPMHUPOBAHUHN €CTECTBEHHO-HAYYHON KapTUHBI MUPA.

JlemoHCcTpauumn

IToptpetsl: Apuctotens, K. JIunueit, K. b. Jlamapk, 3. XK. Cent-Unep, XK.
Krosbe, Y. [apsun, C. C. UerBepuxos, 1. U. IlImansraysen, Jx. Xonaein, /1. K.
benses.

Tabmuubr u cxembl: «Cucrema >xuBod npupoasl (mo K. Jluaaewo)»,
«JlectHuna xuBbIX cymectB (o Jlamapky)», «MexaHusm (OpMHUPOBAHUA
MPUCTIOCOONICHN Yy pacTeHWid W KUBOTHBIX (mo Jlamapky)», «Kapra-cxema
Mapuipyra nyrewecrsus Y. Jlapsuna», «Haxomku Y. [dapBuna», «Dopmsbl
60ps0OBI 3a cymiecTBoBanuey, «lloponsr romybei», «MHOroodbpasue KyIbTypHBIX
dbopm kamycTb», «Ilopoabl JOMAIIHUX KUBOTHBIX», «CxeMa 00pa3oBaHUsl HOBBIX
BusioB (o Y. apBuny)», «CxemMa COOTHOIICHUS JABIKYIIUX CHUJT ABOJIOIUNY,
«OCHOBHBIE MTOJIOKEHUSI CHHTETUUECKON TEOPUU IBOJIIOIIUNY.

Tema 2. MUKPO3BOIIOLNSA U €€ Pe3yJIbTAThI

[Tonmynamnusa kak 3neMeHTapHasi €IMHUIA 3BOJIOIUN. COBPEMEHHBIE METOIbI

OLCHKHN I'CHCTHYCCKOI'O p33H006p2131/I}I H CTPYKTYPBI HOHYHHHHﬁ. N3meHeHue



reHoOoHJ1a MOMYJSIUUM KaK 3JEMEHTAapHOE SBOJIOLHMOHHOE SBJIEHUE. 3aKOH
reHeruueckoro paBHoBecus k. Xapau, B. BaitnOepra.

OneMeHTapHble (PaKTOpbl (ABUKYIIUE CHIIBI) ABOJIONUH. MyTalmOHHBIN
nporiecc. KomOunatuBHast wu3MeHUnMBOCTh. [Jlpelid TEeHOB — ciiydailiHbIe
HEHAIIpaBJICHHBIE HW3MEHEHUs YacToT aieiedl B mnomyssiusx. IddexT
OCHOBaTeNd. JDpgdexm Oymuviiounozo eopaviuka. CHUdNCEHUE 2eHEeMUYECKO20
pasnooopazus: npuuunvl u cieocmeus. llposenenue sghghexma opetigpa 2eros 6
bonvuwux U manelx  nonyuayusx. Mwurpanuu. M3omMumMs  MOMYJISIIAN:
reorpadudeckas (IpocTpaHCTBEHHAs ), OMoJoTHYeCcKast (PEPOTyKTHBHAS).

EctecTBeHHbIlt 0TOOp — HampaBisomuid ¢Gaktop 3Boonuu. Dopmel
€CTECTBEHHOTO OTOOpa: ABWXKYIIMHA, CTaOWIM3UPYIONINM, pa3pbIBAIOIIHIA
(mm3pyntuBHbIi). [lonoBoli 0T60p. BO3HMKHOBEHHE W 3BOJIOLHS COLMAIBHOIO
MTOBE/ICHUS KUBOTHBIX.

[TpucocoOIeHHOCT,  OPTaHM3MOB  KaK  pe3ylbTaT  MHUKPOIBOIIOLHUU.
Bo3HukHOBeHHE  TPUCIIOCOOJIEHMM y  OpraHu3moB.  ApoMopdo3bl |
uauoanantanuu. [Ipumepsl mpucnocoOeHnit y opraHu3MoB: MOPGOJIOTHYECKHE,
busnonornueckue, OWoXxmMHUecKue, ToBeneHYeckue.  OTHOCHUTENHHOCTD
HPUCTIOCOOTIEHHOCTH OPraHU3MOB.

Bun, ero xputepum u CTpykTypa. BumooOpazoBaHue Kak pe3yiabTaT
MUKpO3BotoLMU. M3omsuus — kimoueBod (aktop BuaooOpazoBanus. Ilytu u
CITIOCOOBI BHJI000pa30BaHMS: ajIonaTpuyecKoe (reorpaduueckoe),
CUMIIATPUUECKOE  (DKOJIOTUYECKOE),  «MTHOBEHHOE»  (MOJUIUIONAN3ALINS,
rudpuauzanus). JUTenbHOCTh IBOIIOIMOHHBIX MPOIECCOB.

Mexanuzmbl (HOpMUPOBAHUS OUOJIOTHIECKOTO pa3HOOOpa3usl.

Pons 9BONIOLMOHHON OWoONOrMM B pa3pabOTKE HAy4YHBIX METO/OB
coxpaHeHusi OnopazHooOpazusa. MUKPOIBOIIONNS U KOABOJIOIHUS MAPA3UTOB U UX
X03s51eB. MexaHu3Mbl (HOPMUPOBAHUS YCTOMIMBOCTA K aHTHOMOTHKAM U CITOCOOBI

O0pBOBI C HEM.



JlemoHcTpauumn

[Toptpetsi: C. C. YUeTBepukos, 3. Maiip.

Tabmuupr 1 cxembl: «MyTalMOHHAs W3MEHUYMBOCTHY», «llomynsunoHHas
CTPYKTypa Buga», «CxemMa nmposiBieHus 3akoHa Xapau—BalinOepray, «JIBuxyimue
CHJIBI 3BOJIIOLIUNY, «DKOJIOTHYECKasi M30JSIUS oMYA CEBaHCKOW (openny,
«['eorpaduueckas M30MAUS JUCTBEHHHUIIBI CHOUPCKOM ¥ JINCTBEHHUIIBI
naypckon», «llonmyJssiiMOHHBIE BOJIHBI YHWCJICHHOCTH XHUIIHUKOB M JKEPTBY,
«Cxema JeiicTBUS €CTeCTBEHHOr0 0TOOpa», «PopMbl OOpHOBI 3a CYIIECTBOBAHUEY,
«BnycrpuanbHeiil MenaHnu3m», «KuBble nckonaeMsiey, «llokpoBUTENbCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexnaromas OKpacka KUBOTHBIX»,
«Dusnonoruueckue agantanun», «lIpucmoco0IeHHOCT, OpPraHu3MoB U €€
OTHOCUTENBHOCTBY, «Kpurepun Bugay», «Bunbl-aBonHuKN», «CTpyKTypa BUAA B
npupone», «Crnocodsl BugooOpazoBanusy, «I'eorpaduueckoe BupooOpazoBaHHe
TpEX BHUAOB JAHABIIICH», «IKOJOTHYECKOE BHI000pAa30BaHHE BUIOB CHHHID,
«ITonunnonel pactenuit», «KamycTHo-peeuHbIil ruOpuI.

ObopynoBanue: repbapuy pacTeHUM, KOJJICKIUU HACEKOMBIX, Uydelsia ITHI
W 3Beped ¢ ImpUMepaMH Pa3IUYHBIX MPUCIOCOOTICHUH, dyderna MTHIl B 3BEper
pa3HbIX BUJAOB, TIepbapuu pacTeHuil OJM3KUX BHUAOB, OOPA30BaBIIUXCS
Pa3JIMYHBIMU CTIOCOOAMHU.

JlaGopaTtopuasi paGora «BbIsiBIIEHME H3MEHYMBOCTH Yy OCOOEH OJHOTO
BHJIA».

Jladopatopuasi  padora «lIpucmocoOneHusi OpraHU3MOB M HUX
OTHOCHTEJIbHAS 1€JIECO00PA3HOCThY.

Jlabopatopuasi padora «CpaBHeHHE BHUIOB TI0 MOP(}OIOTHYECKOMY
KPUTEPHIO».

Tema 3. Makpo3Boonns U eé pe3yJabTaThl



Mertoapl wn3ydeHMs MakpodBoOMOUMHM. [lameoHTONOrMYecKkue - MeTOnbI
u3ydyeHus osBomonuu. Ilepexonneie @opmMbl U (UIOTEHETUYECKUE  PSIJIbI
OpPraHU3MOB.

buoreorpaduyeckue meroanl uzydeHus sBomoonuu. CpaBHeHHE (IOpPHI U
(dayHbl MaTepUKOB M OCTpoBOB. buoreorpapuueckue obnactu 3emnu. Bunpl-
DHJEMHUKHU U PEIUKTHI.

OMOPHUOIOrMYECKUE U CPAaBHUTEIBHO-MOP(OIOTHUECKUE METOIbl N3YUECHHUS
IBOJIOLMHU. ['eHeTHYecKMe MEXaHW3MBI 3BOJIIOLIMA OHTOI€HE3a U IIOSBIICHMS
DBOJIIOLIMOHHBIX  HOBIIECTB. | OMOJOTWYHBIE W  AHAJIOTUYHBIE  OPTaHBI.
Pynumenrapusle  opranbl M araBU3Mbl.  MOJIEKYISIpHO-TEHETUYECKUE,
OMOXMMHUYECKHEe ¥  MaTEeMaTHYeCKHe  METOABbl  HM3yYeHHUS  DBOJIOIUH.
['omonoruunsie reHbl. COBpEMEHHBIE METOJIbI MOCTPOCHUS (PUIOTE€HETUYECKUX
JEPEBLEB.

XpOMOCOMHBIE MyTallUH U 3BOJIFOLIMS T€HOMOB.

OO6mue 3akoHOMEpHOCTH (TIpaBuia) dBOTOUUU. [Ipunyun cmensvl QyHKYULL.
HeoOpatumocTs 3BoMtOnMU. AfantuBHasi paauauus. HepaBHOMEpHOCTh TEMIIOB
ABOJIIOLIMH.

JdemoncTpanuu

[Hoptpetsr: K. M. Bap, A. O. Koanesckuii, ®. Mrosuiep, J. ['ekkerns.

Tabmuupl n cxembl: «OUITOTEHETUYECKHUI sl JIOMIAAN», «APXECONTEPUKCH,
«3Bepo3yOble  smepel»,  «Crerouedans», «Punnopute», «CeMeHHBbIE
nanopoTHUKM», «buoreorpaduyeckue 30HbI 3emin», «/lpeiid) KOHTHHEHTOBY,
«Penuktby, «HauanbHble CcTaauu SMOPUOHAIBHOTO PAa3BUTHS IO3BOHOYHBIX
KUBOTHBIX», «l'OMOJIOTMYHBIE M AHAJOTMYHBIE OpraHb», «PyIUMEHTB,
«ATaBU3MBI», «XPOMOCOMHBIE HAa0OpBHI YelOBEKa W INHUMIIaH3e», «lmaBHbIE

HaIIpaBJICHUA 9BOJJIIOIIUN)), «O6HII/IC 3dKOHOMCPHOCTH 3BOJIOLIUN).



ObopynoBaHue: KOJJICKINH, TepOdapur, MYJSDKA HMCKOMAEeMbIX OCTaTKOB
OpPraHU3MOB, MYJISKM TOMOJIOTHYHBIX, AHAJIOTUYHBIX, pyIUMEHTAPHBIX OPTaHOB U
aTaBU3MOB, KOJUIEKIIUA HACEKOMBbIX.

Tema 4. IIpoucxoxaenne u pa3BuTHe )KU3HU Ha 3emJie

Hayunbple rumore3bl NpPOUCXOXKIEHHUS KU3HU Ha 3emse. AOHOreHes H
naHcrnepmus. JloHaydHble PEACTaBICHUS O 3aPOKJICHUN KU3HU (KPEALMOHU3M).
['unore3a MOCTOSIHHOTO CaMO3apOKJICHUS KU3HA U €€ ONPOBEPKEHUE ONBITAMU
®. Pemn, JI. Cnamnanumanm, JI. Ilacrepa. IlpoucxoxneHue Ku3HH H
acTpOOHOJIOTHSL.

OcHOBHBIE JTanel  HEOPraHUYECKOM HBOJIFOLIU Y. [InanerapHas
(reosoruueckas) SBOIONUSA. XHUMHYECKas SBOMIONUSA. AOHOINEHHBIH CHHTE3
OpraHnyYecKkux BemecTB U3 Heopranmyeckux. Omeir C. Mumepa u I'. Opwu.
OOpazoBanue mnoiaumepoB Hu3 MoHOMepoB. KoauepBaTHas runoresa A. U.
OnapunHa, rumore3a mnepBuuHOro OymboHa JIk. XomjgeiHa, TeHEeTHYECKas
runoresa I'. Mémnepa. Pu6o3umsl (T. Yek) u runotesa «mupa PHK» V. I'unGepra.
dopmupoBaHue MeMOpaH U BO3SHUKHOBEHHUE TPOTOKIETKH.

HUctopusa 3emimm m Metonpl €€ wu3ydeHus. MIckomaeMble OpraHHYecKue
octatku. ['eoxpononoruss u e€ wmeroAbl. OTHOcUTeNnbHass U aOCOJIIOTHAA
reoXpoHoorus. I'eoxpoHoiornueckas mKaia: 30Hbl, 3pbl, IEPUO/IbI, STTOXH.

HauvanbHble 3Tanbl opranmyeckod 3Bomronuu. [losgBieHne W 3BONOLMS
NEPBBIX KIETOK. DBOMIONUSA MeTaboian3Ma. BO3HMKHOBEHHE MEPBBIX 3KOCHUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOTIIIEHKN KaK aHAJIOT TIEPBBIX Ha 3eMiie COOOIIECTB.
Crpomatonutsl. [IpoKapuoTHI U 3YKapHOTHI.

[Ipoucxoxaenue AYKapUOT (cumbuoreHes). DBOJIOIIMOHHOE
MPOUCXOXKJIEHHE BHUPYCOB. [IpOMCXOXKAEHHME MHOTOKJIETOYHBIX OpPraHU3MOB.
BO3HMKHOBEHHE OCHOBHBIX I'PYIII MHOTOKJIETOYHBIX OPTaHU3MOB.

OCHOBHBIE 3Tamnbl YBOJIOLUU BBICHIMX pacTeHUud. OCHOBHBIE apoMOp(}O3bl

pacrenuid. Bpixox pacrenud Ha cymy. llosiBieHue cnopoBBIX pacTeHHU U



3aBoeBaHre WMM CymH. CemeHHble pacTeHHs. [IpouCXokIeHHe IBETKOBBIX
pacTeHUN.

OCHOBHBIE 3Tambl BOJIONUU >XKHUBOTHOTO MHpa. OCHOBHBIE apoMOp(O3bI
KUBOTHBIX. Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBJICHHE COBPEMEHHBIX
TunoB. IlepBeie XxopaoBbIe KUBOTHBIE. JKN3HB B BOJIE. DBOJIOLHNS [T03BOHOYHBIX.
[Tpoucxoxnenne ampubuit u pentwinil. [IpoucxoxaeHue MIECKONUTAIOUIUX U
ntul. [Ipunuun xmoyeBoro apomopgosza. OcBoeHue O€Crno3BOHOYHBIMU U
IT03BOHOYHBIMH KUBOTHBIMH CYLIH.

Pasutne xu3HM Ha 3emile MO 3paM M NEPUOAAM: aApXEW, IPOTEPO30U,
nmajgeo30i, Me3030H, KaitHo30M. OOmas xapakTepUCTHKa KIUMara W
reoJIOrHYeCKnX MpoueccoB. [losBiaeHMe M pacuBET XAPAKTEPHBIX OPraHU3MOB.
VYriieobpa3oBaHue: €ro yclioBUs U BIMSHHUE HA Ta30BbIil COCTaB aTMOC(hEpHI.

MaccoBble BBIMUpaHUs — DKOJIOTHYECKUE KPU3UCHI IIpouuIoro. IlpuunHel u
CIEACTBUS MAacCOBBIX BbIMUpaHUN. COBPEMEHHBIA JKOJIOTHYECKUN KPHU3HC, €O
ocobenHoctH. [Ipobiema coxpaneHus: OnopazHoodpas3us Ha 3eMiie.

CoBpemeHHas cuctema opraHudeckoro Mupa. [IpuHImne! kinaccuduxanuu
oprann3MoB. OCHOBHBIE CUCTEMATHYECKNE IPYIIIBI OPTAHU3MOB.

JdemoncTpanuu

[Toptpersr: ®@. Pean, JI. Cnamnannanu, JI. [Tacrep, . . Meunukos, A. H.
Omnapun, x. Xonaeun, I'. Mémnep, C. Munnep, I'. IOpn.

Tabnuupr u cxembl: «Cxema omnbita ©. Penny», «Cxema omnbita JI. [1acTepa mo
M3YYCHHIO CaMO3apoxaeHns xku3Hm», «Cxema ombita C. Mumnepa, ['. IOpwn»,
«JTanpl  HEOPraHWYECKOW  HBOMIOLUW», «['€OXpOHOJNIOrMYecKas  IIKajay,
«HauanbHble 3Tarbl OpraHnYecKou 3BOMIOIUN», «CxeMa 00pa30BaHUs 3YKApUOT
nyTéM cuMmOuoreHesa», «Cucrema KUBOM mNpupoAs», «CTpoeHHe BHUPYCay,
«Apomopdo3bl pacTeHuil», «PuHMOGUTE), «OIHOKIETOUYHBIE BOJOPOCINY,
«MHuorokierounsle Bogopocam», «Mxwm», «llanoporHukm», «l'omoceMeHHbIE

pacCTCHUA», «Opr aHbl IIBCTKOBBIX paCTCHI/II\/'I», «Cxema Pa3BUTHA KHUBOTHOI'O



Mupay, «ApoMopdo3bl KHBOTHbIX», «lIpocteitime», «KullIeYHOMOIOCTHBIEY,
«1nockue YepBUY», «YeHucToHOTNEY, «PBIOBI», «3€MHOBOAHBIEY,
«IIpecmbikaromuecs», «lItunpyy, «Miekonuratromue», «Pa3Buthe XU3HU B
apXeucKkou 3pe», «Pa3BuTHe KU3HU B IPOTEPO3OUCKON dpe», «Pa3BUTHE )KU3HU B
[AJIE030MCKON 3pe», «Pa3BuTHE )KU3HU B ME3030UCKOU dpey, «Pa3BuTue Ku3HU B
KanHO30MCKOM 3pe», «COBpeMEHHAsl CHCTEMA OPTaHUYECKOTO MUAPAY.

O6opynoBanue: repbapud pacTEHUM PA3IUYHBIX OTJIEJOB, KOJUICKIIUU
HAaCEKOMBIX, BIIAKHBIE PENAPAThl d)KUBOTHBIX, PAKOBUHBI MOJITIOCKOB, KOJUIEKIIUU
WTJIOKOKHUX, CKEJEThl ITO3BOHOYHBIX JKMBOTHBIX, 4Yydela MNTUIl WU 3BEpPEH,
KOJUICKIIMM OKaMEHEJIOCTEN, ITOJIE3HBIX HCKOIAEMBbIX, MYJSDKH OPraHUYECKUX
OCTaTKOB OPraHU3MOB.

Bupryansnasa gaGopatopnasi padora «MojaenupoBaHUE — OIBITOB
Musiepa—HOpu 1o u3ydeHuto aOMOT€HHOTO CHHTE3a OPraHUYECKUX COCIMHEHHM
B IIEPBUYHON aTMOchepe.

JlaGopaTtopnasi padora «l/3yuyeHHE M ONMCAHHWE HCKOIMAEMBIX OCTAaTKOB
JOPEBHUX OPraHU3MOBY.

IIpakTnueckas padora «l3ydyeHue 0COOCHHOCTEH CTPOEHHUSI pPACTCHUU
Pa3HBIX OTACIIOBY.

IIpakTHuyeckas padora «/3yuenrne ocoOOCHHOCTEH CTPOCHUSI TTO3BOHOYHBIX
KUBOTHBIX).

Tema S. [IpoucxoxkaeHue 4ej10BeKa — AHTPOIIOT eHe3

Paznensl u 3anaun aHTPONOJIOTHU. METONBI aHTPOIIOJIOTUH.

CranoBieHUE MPEACTABICHUN O MPOUCXOXKIACHUU YeJOBeKa. PenurnosHeie
BO33peHUs. COBpEMEHHbBIE HAYYHBIE TEOPHH.

CxoncTtBOo  yenoBeka € KMBOTHBIMHA. (CHCTEMATHUYECKOE IOJOKEHUE
yenoBeka. CBUIETENBCTBA CXOJICTBA YEJIOBEKA C JKMBOTHBIMHU: CpPaBHUTEIBHO-
Mop¢ororuueckue, AMOPHUOJIOTHYECKHE, (hU3HOTIOTO-OMOXUMUIECKHE,

ITOBCACHYCCKHC. OT1nuums 4eJoBeKa OT JKUBOTHBIX. HpHMOXO}KI[CHI/IC 1 KOMIIJICKC



CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE rOJOBHOIO MO3ra U BTOPOM CUTHAJIBHOMN
CUCTEMBI.

JBrokyrue cuiibl ((pakTopsl) aHTPONOreHe3a: OMOIOTUYECKUE, COLMATbHBIC.
CooTHoIIeHrEe OMOTOTHYECKHUX U COITUANTBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OcHOBHBIE CTaJMU aHTpororeHe3a. PanHue uernoBekooOpas3Hbe 00E3bsIHBI
(TIpOKOHCYIIBI) U PaHHKE TTOHTHIBI — OOIIHE MPEAKH YeTTOBEKOOOPA3HBIX 00C3bsIH
U JIIoAeH. ABCTPAJIONUTEKH — JIBYHOTHME MPEIKU Jrojei. UemoBeK yMEblid,
MI€pBbIEC U3TOTOBJICHUS OPYIUi Tpyaa. UenoBek NpsIMOXOIAIINA U TTEPBBINA BBIXO
monei 3a mpeaenbl Adpuku. YemoBek renaenpOeprckmii — OOMIME MPEeaoK
HEAHJIEPTAJIbCKOTO YEJIOBEKA U YEJIOBEKA pa3yMHOro. YeloBEeK HeaHAePTaIbCKHIA
KaK BUJ JIFOJIEH XOJIOJHOIO KJIMMaTa. YenoBeK pa3yMHBIM COBPEMEHHOTO THUIIA,
JCHUCOBCKUI YEJIOBEK, OCBOCHUE KOHTHHEHTOB 3a mpeaenamMu Adpuku.
[TaneoreneTrka 1 NajaeoreHOMHUKA.

DOBOMIOHUS COBPEMEHHOTO YeNloBeKa. EcTecTBEHHBIH O0TOOp B MOMYMSIIUAX
yesoBeka. MyTallMoHHBIN mporiecc U noaumMopdusM. [lomymnsiimoHHbIE BOJIHBI,
npeid reHoB, Murpanus U «3h(eKT ocCHOBATENs» B MOIMYJISIUAX COBPEMEHHOTO
YEI0BEKA.

Uenoseueckue pacel. llonsitue o pace. bonblime pacel: eBponeouaHas
(eBpaswmiickasi),  aBCTpaJiO-HETrpoMJHas  (PKBAaTOpUalbHAasl),  MOHIOJIOWHAS
(a3narcko-aMepukaHckasi). BpeMs u myTu pacceieHusi 4YeloBeKa IO IUJIaHeTe.
EnunctBo  dyenoBedueckux pac. HayyHas  HeCOCTOSATENBbHOCTh — pacu3ma.
[TpucocoOIeHHOCTh YeNOBEeKa K Pa3HBIM YCIOBUSAM OKPYXKAIOIMIEH Cpempl.
Brnusuue reorpaduueckoir cpeapl u japedidpa reHoB Ha MOpP(OJIOTHIO U
(M3HOJIOTHIO YeTIOBEKa.

MexaucIuIInHapHbIE  METOABl B (u3nYeckod  (OMOJIOTHYECKOM)
AHTPOMOJIOTUU.  DBOJIOLMOHHAS ~ AHTPOIOJIOTHSA W MaJEOAHTPOIOIOTHUS
YeJI0BEUECKUX NOMyJsiuuid. buocounanbHble HCClieOBaHUS TPUPOABI YEIOBEKA.

I/ICCJIGIIOBEIHI/IG KO3BOJIIOIINN OMOJOTUYECKOr0 U CONaJIBbHOT'O B YCJIOBCKC.



JlemoHcTpauumn

[Toprpersr: Y. apsun, JI. Jluku, . 4. Porunckuii, M. M. I'epacumos.

Tabnuiel 1 cxembl: «MeToIbl aHTPONOJIOTHNY, «I 0JIOBHOM MO3T YEJIOBEKaY,
«YenoBekooOpa3Hbie 00€3bsiHb), «CKENeT YeloBeKa W CKeJeT IIMMIIaH3e»,
«PyauMeHTBl W aTaBU3MbD»,  «JI[BWXKylue  CWIbl  aHTPOIIOIEHE3ay,
«IBOJIIOIIMOHHOE JIPEBO YEJIOBEKa», «ABCTpajonuTek», «YeaoBeK yMebIity,
«YenoBek mnpsaMoxomAmmn», «JleHucoBckuii 4enoBek» «Heanaepranbubby,
«KpomanboHI1b», «lIpeaku denoBekay, «ITalbl 3BOJIOLUU 4YeIOBeKa», «Packl
YEJIOBEKa.

O6GopynoBaHue: MYJSDKH — OKaMEHEJIOCTeH, MpeIMETOB MaTepHalbHOMN
KyJbTYpbl TpEIKOB YeJOBEKa, penpoaykuuu (pororpaduu) KapTuH C
MUQOJIOTUYECKUMU U OMOJICICKUMH CIOK€TaMH TPOUCXOXKIACHUS YEJIOBEKa,
dboTorpaduu HAXOJOK MCKOIIAEMBIX OCTAaTKOB YEJIOBEKa, CKEJIeT 4YeJIoBeKa,
MO/IEJIb Yepera 4eJIOBEKA U Yeperna MUMIIaH3€e, MOJETb KUCTH YEJI0BEKa U KUCTHU
MIAMITAH3€E, MOJIEJIM TOPCA MPEIKOB YEIOBEKA.

JlaGopaTopnasi pabGora «l3ydyeHne OCOOCHHOCTEM CTPOCHMs CKelleTa
YEJIOBEKA, CBSA3AHHBIX C MPIMOXO0XKICHUEM.

IIpakTuyeckasi padora «lI3ydyeHre SKOJOTHUECKUX aJanTallil YEIT0BEKay.

Tema 6. Dxkojorussi — Hayka O B3aMMOOTHOLIEHHMSIX OPraHU3MOB M
HAJI0PraHU3MEHHbIX CHCTEM ¢ OKPY Kalollei cpeaoi

3apoxaeHue U pa3BuTHE dKojJoruM B Tpyaax A. ['ymbonbnara, K. @. Pynse,
H. A. CesepuioBa, 3. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznensl u 3agaumn
sKoJIorud. CBS3b SKOJIOTUH C IPYTUMH HAyKaMHU.

Metoasl sxonoruu. IloneBbie HaOMIOAEHUS. DKCIEPUMEHTHI B JKOJOTHH:
NpUpOAHbIE U JabopaTopHble. MojenupoBaHue B SKOJOTUA. MOHUTOPUHT

OKpY’KaroIel Cpeibl: JIOKaIbHbIN, peTHOHAILHBIN 1 TJI00aTbHBIH.



3HAaYeHUE DOKOJIOTMYECKUX 3HAHMM JUISI  4YEeJIOBEKA. JKOJIOTHYECKOE
MHPOBO33pEHUE KAK OCHOBA CBA3EH uenoBeuecTBa ¢ npuponon. opmuposanue
DKOJIOTUYECKOM KYJIbTYpPBbI U SKOJIOTMYECKOM I'PAMOTHOCTH HACEIECHUS.

JlemoHCcTpauumn

[Toptpetsr: A. I'ymbonbar, K. ®@. Pynse, H. A. CeBeprio, O. I'ekkens, A.
Tencin, B. H. Cykaués.

Tabmumpsr u cxemsl: «Pazgensl skoiorum», «Meroabl skojoruny, «Cxema
MOHUTOPHHIA OKPYXKAIOLIEH CPENBD».

JlabopaTopHas padora «3yuenue METO/JIOB HKOJIOTUYECKUX
HCCIICIOBAHUI.

Tema 7. Opranusmsl U cpeaa 00MTaHUA

DkoJiornyeckre GakTopbl U 3aKOHOMEPHOCTH UX AeiicTBus. Knaccudukanus
HKOJIOTUYECKUX (AKTOpOB: aOMOTUYECKHUE, OUOTUYECKUE, aHTPOIOrCHHbIE.
OOmme 3aKOHOMEPHOCTH JEHCTBUS dKolormueckux (akrtopoB. [lpaBuio
munumyMa (K. Hmpenrens, FO. JIubux). TonepaHTHOCTh. DBPUOMOHTHBIE U
CTEHOOMOHTHBIE OpPTraHU3MBI.

Abuotnueckue ¢paktopel. CBer kak sKkojorumueckwii Qaxrtop. JleilicTBue
Pa3HBIX YYaCTKOB COJIHEYHOI'O CIEKTpPA HA OPraHU3Mbl. DKOJIOTUYECKUE TPYIIIIHI
PAaCTEHM W JKMBOTHBIX MO OTHOWICHWIO K cBeTy. CUrHalbHas pojib CBETA.
DoTONEpHOIN3M.

Temneparypa kak skojoruueckuii ¢akrtop. JleiicTBUe TemmepaTypbl Ha
opranu3Msbl. [IOMKMIOTEpMHBIE I TOMOWOTEPMHBIE OPTAHU3MBL. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPraHU3MBI.

Brnaxxnocts kak skosiorumueckuit daktop. [lpucmnocobrnenus pacteHui K
noj/iepkaHuto BogHoro OanaHca. Knaccudukanus pacTeHHl 10 OTHOLIEHUIO K
Boze. [IpucnocoOnenust )KUBOTHBIX K U3MEHEHHUIO BOJIHOTO peXUMa.

Cpenpl oOuTaHHs OpPraHU3MOB: BOJHAs, HA3€MHO-BO3AYLIHAsA, IMOYBEHHAas,

I‘J'Iy6I/IHHaH IIOAIIOYBCHHAA, BHYTPHOPTaHU3MCHHAsI. DOU3UKO-XHUMHUYECKUE



0COOEHHOCTH cpea oOuTaHus opranu3mMoB. llpucrnocoOneHuss opraHu3MOB K
’KU3HH B Pa3HBIX CPEIax.

buonornueckne purmbl. BHemHue m BHyTpeHHME pUTMBI. CyTOUYHBIE U
rOJU4YHbIe PUTMBL. [IpHCTIOCOOIEHHOCTh OPTaHW3MOB K CE30HHBIM H3MEHEHHSIM
YCIIOBUU KU3HU.

XKuznennoie Qopmbl  opranuzMoB. [lonatme o Jku3HEHHOU dopme.
XKuznennole (opmbl  pacTeHMil:  JepeBbsl, KYCTapHUKH, KYCTApHUYKH,
MHOTOJIETHUE TpaBbl, OJHOJETHHUE TpaBbl. JKHU3HEHHbIE (OPMBI KUBOTHBIX:
THIPOOMOHTHI, TE€OOMOHTHI, a’dpOOMOHTHI. (OCOOEHHOCTH CTpPOEHUs U o0pasa
KU3HH.

buotnueckne  Qaktopel.  Buapl  OHMOTHYECKMX  B3aUMOJICHCTBUM:
KOHKYPEHIIUSA, XUITHIYECTBO, CUMOMO03 U ero ¢opmel. [lapasutusm, koomeparus,
MYTYaJIu3M, KOMMEHCAIIN3M (KBapTUPaAHTCTBO, HaXJICOHUYECTBO).
Herpoduueckne B3ammosmericTBusi (Tomuueckue, Qopuyeckue, (HaOpuIecKue).
3HaueHue OMOTHMYECKUX B3aMMOJEWUCTBUN JUIsl CYIIECTBOBAaHUS OpPraHU3MOB B
cpene ooutanus. [IpyHIMI KOHKYPEHTHOTO UCKITFOUEHUS.

JlemoHcTpauumn

TaOmumpsl 1 cxembl: «Okojorudyeckue (akTopbl», «CBETOBOW CHEKTPY,
«IKOJOTUYECKUE TPYIIIbI )KUBOTHBIX MO OTHOIICHHIO K CBETY», « TermIokpoBHbIE
KUBOTHBIE», «XOJIOHHOKPOBHBIE >KHUBOTHBIEY, «DHU3HOJOTHMYECKHE aJaNTaliH
KUBOTHBIX», «Cpeapl OOUTaHHUA OpraHu3MoB», «buonoruueckue puTMBbIY,
«Kuznennole (Gopmbl  pacteHuid», <« KusHeHHble (OPMBI  KHUBOTHBIXY,
«IJKOocHCTEMa IIMPOKOJIMCTBEHHOIO JIeCca», «IJKOCHCTEMA XBOMHOIO Jecay,
«lemn  nuranus», «XumuHudectBo», «llapasutuzm»,  «KoHKypeHIM»,
«Cumbmo3y, «kKommeHcamm3m.

ObopynoBanue: repbapuu pacTeHUN U >KUBOTHBIX, MPUCIHOCOOJIEHHBIX K
BIUSHUIO PA3IUYHBIX DJKOJOTUYECKUX (PAaKTOpOB, TepOapuu CBETOIIOOUBBIX,

TEHEJIFOOMBBIX M TEHEBBIHOCIHMBBIX paCTGHHﬁ, CBCTOJIIO6I/IBBIC, TEHEJIFOOUBEIC U



TEHEBBIHOCJIMBBIE KOMHATHBIE paCTEHUs, repOapuu U KOJJIEKIIUU TETUIOTIO0UBBIX,
3UMOCTOMKHUX, MOPO30YCTOMUMBBIX paCTeHUH, dydesa NTHUI] U 3Bepei, repoapuu
pacTeHUl, OTHOCAIIUXCS K THTpoduTaMm, Kcepoduram, Me30(hruTaM, KOMHATHBIE
pacTeHUs TaHHBIX TPYII, KOJUICKIIMHU KUBOTHBIX, OOUTAIONIUX B Pa3HBIX CpeJax,
repOapuM M KOJJICKIIMM PACTEHUH U IKUBOTHBIX, OOJaJAIOMIMX YepTaMH
MIPUCTIOCOOICHHOCTH K CE30HHBIM HM3MCHCHHSIM YCIIOBHM >KM3HU, TrepOapuu u
KOJUICKIIMU PACTEHUW U >KUBOTHBIX PA3IUYHBIX >KHU3HEHHBIX (OPM, KOJICKIIHH
KUBOTHBIX, YUYACTBYIOIIUX B PA3JIMUYHBIX OMOTUYECKUX B3aUMOICHCTBUSX.

JladopaTopnasi pab6ora «BpIsBIEHHE NPUCITOCOOICHUNH OPTaHU3MOB K
BIIMSIHUIO CBETA».

JladopaTopuasi pabdora «BpIsBIeHHE NPUCITOCOOIECHUN OPTaHU3MOB K
BIIUSIHUIO TEMIIEPATypPhI».

JlabopaTopnasi pabdora «AHATOMHUYECKHE OCOOCHHOCTU pACTEHUU U3
Pa3HBIX MECT OOUTAHUSNY.

Tema 8. Ikos10rvsi BUAOB ¥ NONMYJIANUI

OKOJIOTUYECKHE  XapakTepucTuku  nomyssiuuu.  [lomynsiuust  kak
Ounosornyeckasi cuctema. Posib HEOTHOPOTHOCTH Cpebl, PU3NIECKUX 0aphepoB H
0COOEHHOCTEM OMOJIOTHUU BUJIOB B (POPMUPOBAHUU ITPOCTPAHCTBEHHON CTPYKTYPHI
nonyysiuid. OCHOBHBIE TIOKa3aTeNu MOMYJSIUU: YHUCICHHOCTh, IIJIOTHOCT,
BO3pAacTHasi M TIOJOBasg CTPYKTypa, POXKIAEMOCThb, MPUPOCT, TEMII POCTa,
CMEpPTHOCTb, MUTPALIUSL.

Dxosioruyeckas CTpykrypa nomnyiasiuuu. OneHKa YUCICHHOCTH TOMYJIAINY.
JluHaMyKa NOMyJSIIMU U €€ peryisiuus. bUOTHYEeCKU MOTEHIHaN MOMYJIALNY.
MopaenupoBanue JOUHAMUKH nomyiasiuud. KpuBble pocTa  4YHCIEHHOCTH
nonyysiuud. KpuBble BbDKUBaHMS. Perynsius 4YUCIECHHOCTH TOMYJISIIIUNA: POJIb
(GakTOpOB, 3aBUCAIIUX W HE 3aBUCSIIUX OT I[UIOTHOCTU. OKOJOTUYECKHE

cTpareruu BUJoB (r- u K-ctparerun).



[lonsiTue 00 3KO0JIOrMUYEcKO HUIIE BUAA. Mectoobutanue. MHOromepHas
Mojzenb dkonorndeckor HumM Jk.M. XarunHcona. PazMepsl 3KOJIOrMYecKOu
Huid. [loTeHnmanbHas U peaaTu3oBaHHAs HUIIIN.

Bun kak cucrema nonynanuil. Apeanbsl BUAOB. BUabl M UX JKU3HEHHBIE
CTpaTeruu. JKOJIOTMYECKUE SKBUBATICHTHI.

3aKOHOMEPHOCTH TMOBEJICHUS W MHIPALMKA KUBOTHBIX. buonoruueckue
MHBAa3UH YyKEPOJHBIX BUJIOB.

JdemoncTpanuu

[Toptpert: k. . XaTunHCOH.

Tabmuubl U cxeMbl: «IKOJOTHYECKHUE XAPAKTEPUCTUKU TOIMYIISIIIUN,
«IIpocTpaHcTBEHHAass  CTpyKTypa Tomyisinuu», «Bo3pacTHble nmupamMusl
nonyasanum», «CKOpOCTh  3aceleHus] IOBEPXHOCTH 3€MIIM  Pa3IMYHBIMU
opranuzmammn», «Moaeins 3kosorundeckon Humu J[x. M. XatunHaconay.

ObopynoBanue: repOapun pacTeHUM, KOJJICKIIUHN KUBOTHBIX.

Jlabopatopuass pabGora «llpucnocoOneHuss ceMssH pacTeHUH K
pacCeNCHUIO.

Tema 9. Jkos0orust coodmecTB. IKOJIOrHIeCKHEe CUCTEMBI.

CooOmiectBa opranu3moB. buoinieHo3 u ero crpykrypa. CBsizu Mexmay
OpraHu3MaMH B OMOLIEHO3E.

OxocucreMa kak oTtkpeiTas cucrema (A. JIx. Tencnn). OyHKIIMOHATIBHBIE
OJIOKM OpPraHMU3MOB B DJKOCHUCTEME: MPOIYIEHThI, KOHCYMEHTBHI, PEIYIEHTHI.
Tpoduueckne ypoau. Tpoduueckue nenu u cetu. AOHOTHUECKHE OJOKH
skocucteM. [louBbl M Wbl B 3KocHucTemax. KpyroBopoT BEHmIECTB M TMOTOK
SHEPIUU B SKOCUCTEME.

OCHOBHBIE  TIOKa3aTenuM  JKOCHUCTeMbl. bumoMacca uw  mpoaykuus.
DKOJIOTUYECKHE MUPAMU/IBI YUCeT, OMOMACCHI U SHEPTHH.

Junamuka sxocucmem. Kamacmpoguueckue nepecmpoiiku. Duykmyayuu.

HaHpaBJIGHHBIC 3dKOHOMCPHBIC CMCHBI COO6IH€CTB — CYKICCCHHU. HCpBI/I‘lHBIC )41



BTOPUYHBIE CYKIECCMM M UX MPUYUHBL. AHTPOIOTEHHBIE BO3JCUCTBUS Ha
cykueccuu.  KnmmakcHoe — coobmiectBo.  buopaszHooOpasue u  MojHOTa
KPYrOBOpPOTa BEIIECTB — OCHOBA YCTOMUYHUBOCTH COOOIIECTB.

[IpupoaHbie 3KOCUCTEMBI. JKOCUCmEMbl 03€P U peK. IKOocUcmembl MOpe U
OKeaHo8. Ixocucmemvl MYHOP, 1€CO8, Cmenel, NyCmbitb.

AHTpONOre€HHbIE 3IKOCUCTEMBI. ArposkocucTema. ArpoueHo3. Paznuums
ME3K]ly aHTPOINOT€HHBIMH U MPUPOJHBIMU IKOCUCTEMAMHU.

Ypboskocucrembl. OCHOBHBbIE KOMITIOHEHTHI ypOoskocucTeM. ['opojckas
bnopa um dayna. CuHAHTpOmHM3amUs TOPOJCKOW ¢ayHbl. buomormueckoe wu
X035TUCTBEHHOE 3HAUCHUE arpPOIKOCUCTEM U YPOOIKOCUCTEM.

3aKkOHOMEPHOCTH (OPMHUPOBAHUS OCHOBHBIX B3aUMOJICHCTBUNA OPTraHWU3MOB
B dKocucTeMax. Poib kackaonozo sghgexma u 6u0o6-30upuxamopos (Kiroueswix
8U008) 8 YHKYUOHUPOBaHUU 3Kocucmem. IlepeHoC IHEPTrur U BEIIECTB MEXKIY
CMEXXHBIMHU 3KOCUCTEMAaMU. Y CTOMYUBOCTh OPraHU3MOB, TOMYJISIIIMI U SKOCUCTEM
B YCJIOBHUSX €CTECTBEHHBIX U aHTPOIIOTEHHBIX BO3/ICUCTBUM.

Mexanuzmol  6030eticmgus  3aepA3HEHUll  PA3HLIX  MUNO8  HA
CyOOpP2aHU3ZMEHHOM, OP2AHUSMEHHOM, NONYIAYUOHHOM U IKOCUCIEMHOM YPOBHSIX,
OCHOBbl  IKON02UYECKO20  HOPMUPOBAHUSL ~ AHMPONO2EHHO2O  B8030€lCMBUSL.
MeTo10510THsI MOHUTOPUHTA €CTECTBEHHBIX U AaHTPOIOT€HHBIX SKOCUCTEM.

JlemoHCcTpauumn

[Toptpet: A. Ixx. Tencnu.

Tabmuupr  u cxembl:  «CTpykTypa  OuoleHO3a»,  «ODKOcHCTeMa
LIIMPOKOJIICTBEHHOTO Jiecay, « DIKOCHUCTEMA XBOMHOIO Jiecay, « DyHKIIMOHAIbHBIE
IPYIIbl OPraHU3MOB B 3KOcHUCTEME», «KpyroBopoT BEIIECTB B AKOCHCTEME,
«llenu nutranus (macTOUIIHAS, TETPUTHAS )», « DKOJIOTHYECKAs TUPaAMUJIa YUCET,
«IKojoruyeckas nmupamuaa OuoMacch», « IKOJIOTHYecKas MUPaMUia SHEPTUN,

«ObpazoBanue 6omo0tay, «IlepBuunas cykueccus», «BoccranoBnenue neca nocine



nokapa», «JKocucreMa o3epa», «ArporieHo3», «KpyroBopor BeliecTB U IMOTOK
SHEPTHUH B arporieHo3e», «lIpuMepsl ypOooIKOCUCTEMY.

OO6opynoBanue: repdapun pacTeHUH, KOJJICKIIMA HACEKOMBIX, dydelia TTHI
U 3BepeH, repOapuy KyJbTYPHBIX M JIUKOPACTYIIMX pPACTEHUH, aKBapHyM Kak
MOJIETTb 3KOCHUCTEMBI.

IpakTHyeckas padora «l3ydeHnne u onucanue ypOO3KOCHCTEMBIY.

JlabopaTopnasi padora «l3ydueHue pasHOOOpa3usi MEITKHUX IOYBEHHBIX
YJICHUCTOHOTHX B Pa3HBIX SKOCUCTEMAX).

IKCKypcusl «IKCKYpCHUsi B TUIIMYHBIA OUOreo1ieHo3 (B 1yOpaBy, Oepe3HsK,
CJIbHUK, Ha CYyXOJIOJIbHBIN MITU TIOWMEHHBIH JIyT, 03€p0, O0I0TO)».

IKCKypcust «IKCKYypCHs B arpodKOCUCTeMy (Ha IOJie WM B TEIUIMYHOES
XO03MCTBO)».

Tema 10. buocdepa — riodanbHas IKOCUCTEMA

buocepa — obOmermmanerapHas o00oyi0uka 3eMIIH, TIIE€ CYIIECTBYET WIIH
CyIIIECTBOBAJIA XMU3Hb. Pa3BuTHE mpeacTaBieHuit o obnocdepe B Tpynax J. 3rocca.
Yuenue B. W. Bepnaackoro o o6mochepe. O6nactu Ouocdepsl m €€ cocras.
JXuBoe BemiecTBo OMochepbl U €ero GPyHKIUH.

3aKOHOMEPHOCTH cyliecTBOBaHus ouocdepsl. OcodbeHHocTu 6uochepsl Kak
rII00ABHOW ~ dKOCHCTeMBl.  JlMHaAaMHUYecKoe  paBHOBecMe B Omocdepe.
KpyroBopotsl BemectB M OMOreoXMMHYECKHWEe UUKIbI (yriaepoga, a3oTa).
PutmuyHOCTS siBIICHHI B Onocdepe.

3oHanbHOCTE OMOcdeprl. Tlorstue o Ouome. OCHOBHBIE OWOMBI CYIIH:
TyHJIpa, XBOWHBIE JIeca, CMEIIaHHbIC U ITMPOKOJIMCTBEHHBIC Jieca, CTEIH, CABaHHEI,
MyCTBIHU, TPONHMYECKHE Jieca, BBICOKOTOPhs. Kimmar, pacTUTENbHBIA W
’KUBOTHBIN MHp OMOMOB CYIITH.

Crpykrypa u QyHKIHS )KUBBIX CUCTEM, OLIEHKA UX PECYpCHOTO MOTEHIIHAIa
u 6uochepHbIx QyHKINN.

JdemoncTpanuu



IToptpetsr: B. . Bepraackuii, 3. 3rocc.

Tabnuupr u cxembl: «l'eochepsl 3eminy», «KpyroBopoT a3ora B MPUPOIE,
«Kpyrosopor yriepoma B mnpupone», «KpyroBopor kuciopoga B HPUPOILY,
«KpyroBopoT Boasl B mpupoze», «OcHoBHbIe OnOoMBI cymny, «Knnmatudeckue
nosca 3emun», «Tynapa», «Taiiray, «Cmemanusiii jgec», «I1InpoKoJIMCTBEHHBIN
nec», «Crenby, «CaBanHay, «IlycteiHsay, « Tponrmueckuit gecy.

O6GopynoBanue: TepOapud pacTCHU pa3HBIX OHMOMOB, KOJUICKIIMH
KUBOTHBIX.

Tema 11. YestoBek M OKpYyXKAOLIAS Cpeaa

DKOJIOTUYECKUE KpPHU3UChl M WX MpUYUHBL. Bo3geicTBue dYenoBeka Ha
ouochepy. 3arpssHeHue BO3AymHON cpenasl. OXxpaHa Bo3myxa. 3arpsS3HCHHE
BOJHOUW cpenapl. OxpaHa BOJHBIX pecypcoB. Pazpymenne mnouBbl. Oxpana
IIOYBEHHBIX peCcypcoB. I3MeHeHue Kimmara.

AHTpOIIOTEHHOE BO3JICHCTBUE HA PACTUTENIBHBIN U KUBOTHBIM Mup. OXpaHa
PACTUTENIBHOTO W KMBOTHOrO Mupa. OCHOBHBIE NMPUHLHUIIBI OXPaHbl MPUPOJIBIL.
Kpacaeie xaurun. Ocobo oxpaHsembie mpupojansle Ttepputopun (OOIIT).
borannueckue caapl U 300JI0TUYECKUE TTAPKHU.

OCHOBHBIE TIPUHLHUINBI YCTOMYHUBOTO PA3BUTHS YEIOBEUECTBA U MPUPOJIBIL.
PanmmonansHOE  MPUPOMOMONBE30BAaHUE W COXPAaHCHHE  OHMOJIOTHYECKOTO
pazHooOpasus 3emuu. OOmmMe 3aKOHOMEPHOCTH TJIOOATBHBIX AKOJIOTHYECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOI'O KpU3HCa U €T0 BEPOATHBIE TTOCIIEICTBUA.

Pa3BuTHe METONOB MOHUTOPUHIA PAa3BUTHUS OMACHBIX TEXHOTECHHBIX
nporieccoB. Cucmemmuvlie ucciedosanus nepexooa K pecypcocbepezaioweli u
KOHKYPEeHmMOCnocobHou  3Hepeemuke.  buonocuueckoe  pasnoobpaszue  u
ouopecypcol. Hayuonanvnvle ungopmayuonnvie cucmemvl, obecneyugaioujue
00Cmyn K uHgopmayuu no cOCMosAHU 0MOeNbHbIX 8U008 U dIKocucmem. OCHOBbl
IKopeadbunumayuu 3KOCUCmem U cnocobos 060pvobl ¢ OUONOBPEIHCOCHUAMU.

PGKOHCI’I’lpyKL!u}l MOPCKUX U HA3EMHbBIX IKOCUCMEM.



JlemoHcTpauumn

Tabmumsr  u cxeMbl:  «3arps3HeHue  atMocepbl»,  «3arpsi3HEHUE
ruapoceprsr», «3arps3HeHne mouBb», «l[lapHuUKOBBIT 3PPexT», «Ocobo
OXpaHsieMbIe IPUPOIHBIE TEPPUTOPUNY, «MOIeNN yIIPaBIIEMOTO MUPaY.
ObopynoBanue: ¢otorpadun OXpaHsSEMbIX pacTeHHM M KUBOTHbIX KpacHoi

kHuru Poccuiickort @enepanun, KpacHOW KHUTH pETHOHA.



IJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOTI'PAMMBI 110
BUOJIOI'MN HA YPOBHE CPE/JHEI'O OBIIETI'O OBPA30OBAHUSA
JINMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHHMS K pe3ylbTaTaM OCBOCHUS
OoOy4YaronMMuUCsl MPOTpaMM CpETHEro o0Iero o0pa3oBaHUs: JMYHOCTHEHIE,
METanpeIMETHBIC U MPEIMETHBIE.

B cTpykType JMYHOCTHBIX pE3YyJIbTaTOB OCBOCHUS MPOrpaMMbl IO
OMOJIOTHUU BBIJICJICHBI CIIEYIONINE COCTABIIAIONINE: OCO3HAHUE 00YyJaroIUMUCS
POCCHICKOM TPaXAAaHCKOM MACHTUYHOCTH — TOTOBHOCTHM K CaMOpPAa3BUTHIO,
CaMOCTOATENILHOCTH M CaMOOIPECIICHUIO, Haluyue Momusayuy K 0O0y4EHUIO
OUOJIOTHH, YyeleHanpasieHHoe pa3eumue BHYTPEHHUX yOeXKACHUN TUIHOCTH Ha
OCHOBE KJIIOYEBBIX IIEHHOCTEM W HUCTOPUYECKUX TPAJAMIUN Pa3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCMbL  OOYyYAIOIINXCS
PYKOBOJICTBOBaThCA B CBOEM  JEATENBHOCTU  I[€HHOCTHO-CMBICIIOBBIMU
yCTAaHOBKAaMHM, MPUCYIIUMHU CUCTEME OHUOJOTHYECKOTO OO0pa3oBaHUs, Haaiuyue
npasoCco3HaHus HKOJIOTUYECKON KYJIbTYpPbl, CHOCOOHOCMU CMABUMb LEIU U
CTPOUTH )KU3HCHHBIC TJIAHBI.

JIndHOCTHBIE  pe3yJIbTaThl OCBOCHHMS IPOrpaMMbl IO  OHOJIOTHH
JOCTUTAIOTCSI B €IMHCTBE Y4YEOHOM M BOCIUTATEIHHOM AEATETLHOCTH B
COOTBETCTBUM C  TPAAUIMOHHBIMU POCCUUCKUMHU  COIIMOKYJIBTYPHBIMH,
UCTOPUYECKUMU W JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMHU, NPHUHSATHIMU B
oOIIecTBe MpaBWJIAMA W HOPMaMH TIOBEACHHS W CIIOCOOCTBYIOT IIpoIleccam
CaMOITO3HAHUs, CAaMOBOCIIMTAHUSI W CaMOpPa3BUTHUS, pPa3BUTUSI BHYTPEHHEU
MO3UIMU JIMYHOCTH, MAaTPUOTHU3MA W YBAXKEHUS K 3aKOHY U MPABOMOPSIKY,
YeJIOBEKY TpYyJla U CTapuIeMy IMOKOJEHHUIO, B3AMMHOIO YBAXKECHUS, OCPEKHOTO
OTHOILLICHUS K KyJIbTYPHOMY HACIEIHI0 W TPAJULIHUSIM MHOTOHAIMOHAJIBLHOIO

Hapojaa Poccuiickor @enepanyu, NpupoJIe U OKPYKArOIIEH cpee.



JIngyHOCTHBIE pe3yabTaThl OCBOCHHUS yueOHOro mnpeamera «buonorus»
JOJKHBI ~ OTpa)kaThb  TOTOBHOCTh M CIIOCOOHOCTh  OOydYaromuxcs
PYKOBOJICTBOBaThCA C(POPMUPOBAHHON BHYTPEHHEH MO3ULMUEH JUYHOCTH,
CHUCTEMOM IIEHHOCTHBIX OPHEHTAIMi, MO3WTHUBHBIX BHYTPCHHHUX YOCKICHHH,
COOTBETCTBYIOIIUX TPATUIMOHHBIM IIEHHOCTSM POCCHIMCKOTO  OOIIECTBa,
pacuiMpeHre JKU3HEHHOTO OIbITa W ONbITa JIEITEJIBHOCTH B MPOILIECCe
peanu3alui OCHOBHBIX HAIIPaBICHUN BOCHUTATEIbHOW AEATEIbHOCTH, B TOM
YUCJIE B YaCTU:

1) rpamaaHCKOro BOCIIMTAHMS:

c(OPMHUPOBAHHOCTh  TPAXKIAHCKOM  TO3ULMU  OOydHaromerocs  Kak
AKTUBHOTO W OTBETCTBEHHOT'O YJI€HA POCCUICKOT0 00IIEeCTBa;

OCO3HAHME CBOMX KOHCTUTYIIMOHHBIX MpaB M OOS3aHHOCTEH, YBaXKCHUE
3aKOHa U MPaBOIOPSAIKA;

FOTOBHOCTh K COBMECTHOW TBOPYECKOW MAECATEILHOCTA MpPH CO3JAaHUU
y4eOHBIX MPOEKTOB, PEIICHUN YU€OHBIX U MO3HABATEIBHBIX 3a]1a4, BHIMOJTHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh OMNPEIEsATh COOCTBEHHYIO IMO3HUIMI0O IO OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€,

YMEHHME  y4YWThIBaTh B  CBOUX  JCHUCTBUSIX  HEOOXOJUMOCTH
KOHCTPYKTUBHOTO  B3aUMOJICHCTBUSI JIIOACH C pa3HbBIMU YOCKICHUIMH,
KYJbTYPHBIMU EHHOCTSIMU U COLIUATIBHBIM MOJIOKEHHUEM;

FOTOBHOCTh K COTPYJHHYECTBY B IIPOIIECCE COBMECTHOI'O BBLITIOJIHEHUS
y4eOHbIX, TO3HABATENBLHBIX W MCCIEIOBATEIbCKUX 3aJlad, YBAXKUTEIHHOTO
OTHOIIEHUSI K MHEHHIO OIMOHEHTOB TPHU OOCYXKIECHUU CIOPHBIX BOIPOCOB
OHMOJIOTHYECKOTO COJIePIKaHNUS;

TOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOMW NEATEIbHOCTH;

2) MATPHOTHYECCKOI'0O BOCIIMTAHUSA



c(hOpMHPOBAHHOCTh POCCHICKOM rpaXxJaHCKON WJICHTUYHOCTH,
MaTpUOTU3MA, YBaXKEHUS K CBOEMY HApOAy, UyBCTBAa OTBETCTBEHHOCTH NEPEN
PonuHoM, ropmocty 3a cBOM Kpail, CBOXO PoauHy, CBOM f3BIK M KYJBTYpY,
MPOIIIOE U HACTOSAIIEe MHOTOHAIIMOHAIILHOTO Hapoja Poccuu;

LICHHOCTHOE OTHOILIEHHE K MPUPOJHOMY HACIEAUI0 M MaMSATHUKaM
MPUPOIBI, JOCTHXKEHUsIM Poccun B Hayke, UCKYCCTBE, CIOPTE, TEXHOJOTHSX,
TPYAE;

CIIOCOOHOCTh OLIEHUBAaTh BKJIAJ] POCCUUCKUX YYEHBIX B CTAHOBJICHHE U
pa3BUTHE OWOJOTHUH, TMOHUMAHWS 3HAYCHUS OWOJIOTMH B TO3HAHWH 3aKOHOB
MIPUPOJIBL, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIECTBA;

uaenHas yoexx1€HHOCTb, TOTOBHOCTh K CIY’KEHHIO W 3ammre OTedecTBa,
OTBETCTBEHHOCTb 3a €ro CyaAb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUS:

OCO3HAaHUE JIYXOBHBIX IEHHOCTEW POCCUHUCKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTH OIICHMBATh CUTYAIMIO U MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHME JIMYHOTO BKJIAJ[a B TOCTPOCHUE YCTOMYMBOTO OYIyIIIETO;

OTBETCTBEHHOE OTHOIICHUE K CBOMM POAMUTENSIM, CO3JaHUI0 CEMbHU Ha
OCHOBE OCO3HAHHOTO MPUHATHS LEHHOCTEW CEMENHOM )KU3HU B COOTBETCTBUU C
TpaguuusmMu HapoaoB Poccuu;

4) 3CTEeTUYECKOr0 BOCIIUTAHUSA:

ACTETUYECKOE OTHOIICHUE K MUPY, BKIIOUYAsl CTETUKY ObITa, HAYYHOI'O U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPy, OOIIECTBEHHBIX OTHOIICHU;

MMOHMMAaHUE HMOIMOHAJILHOIO BO3JCUCTBUS JKUBOM TPUPOALI U €€
LIEHHOCTH;

FOTOBHOCTh K CAaMOBBIPXEHHUIO B Pa3HBIX BUAaX MCKYCCTBa, CTPEMJICHUE

IIPOABJIATH KA4CCTBA TBOp‘lGCKOP'I JIMYHOCTH,



5) dpuszuyeckoro BocnuTaHusi, GopMHUPOBAHUA KYJIbTYPhI 310POBbS U
IMOIUOHAJIBHOIO 0J1aroMOJIyYHusi:

MOHUMAHUE W peau3amus 3I0pPOBOTO0 M 0E€30MacHOTO 00pasza KU3HH
(3mopoBoe THMTaHWE, COOJIOJEHWE THUTHCHWYECKUX TPAaBWI W  HOPM,
cOQJIaHCUPOBAHHBIN PEXUM 3aHATUW M OTAbIXa, peEryispHas Qunyeckas
aKTUBHOCTB), OEpPEKHOT0, OTBETCTBEHHOTO M KOMIIETCHTHOTO OTHOIICHHS K
coOCTBEHHOMY (hM3UUECKOMY U TICUXHUYECKOMY 3/10POBbIO;

MOHUMAHUE I[IEHHOCTU TMPaBWJI WHJIUBUAYAIbHOTO U KOJUJIEKTUBHOIO
0e30macHOTO TOBEJACHUS B CHUTYyaIUAX, YTPOXKAIOIMIMX 3JA0POBBI0O M KU3HH
JIIOJICH;

OCO3HAaHWE  TIOCJICACTBHA W  HEMPHUATUS  BPEOHBIX  MPUBBIYCK
(ynotpeOsneHust anKoroJsi, HAPKOTUKOB, KypEHHUS);

6) Tpy10BOI0 BOCTIMTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHHE IIEHHOCTH MacTEPCTBa, TPYA0TIO0HE;

TOTOBHOCTh K aKTUBHOW JESTEIBHOCTU TEXHOJOTUYECKON M COIUATBHOM
HaIpaBJICHHOCTH, CIIOCOOHOCTD WHULIUAPOBATH, IJIAaHUPOBATH u
CaMOCTOSTEIILHO BBITIOJMHATH TAKYIO JIEATCILHOCTH;

UHTEpEC K pas3nuyHbiM cdepaMm npodhecCUOHATBHOM JIeATeNbHOCTH,
YMEHHE COBEpPIIATh OCO3HAHHBIN BEIOODP OymyIiel mpodeccuu 1 peann3oBbIBaTh
cOOCTBEHHBIC KU3HCHHBIC TUTAHBI;

TOTOBHOCTh U CIIOCOOHOCTh K OOpa3oBaHHI0O M CamMOOOpa3oBaHUIO Ha
MPOTSKEHUH BCEU KU3HU;

7) 3K0JI0rH4eCKOro BOCIIMTAHUSA:

AKOJIOTHYECKU IEIeCO00pa3HOE OTHOIIECHHWE K TMPHUPOJE KAaK HMCTOYHHUKY
KU3HH Ha 3eMJIie, OCHOBE €€ CYIIECTBOBAHNS,

MOBBIIICHUE YPOBHS HKOJOTHYECKON KyJNbTYphl: MPUOOPETEHHE OIbITa
IJJAHUPOBAHMS TOCTYIKOB W OICHKA WX BO3MOXHBIX TOCJICICTBHMA TS

OKPYXKaroIIen Cpe/ibl;



OCO3HaHHWE TI00ATBHOTO XapaKTepa SKOJOTHUYECKUX MpoOsieM U ImyTeil ux
pEILICHNUS;

CIIOCOOHOCTh HCIIONB30BaTh MPUOOpPETaeMble NMPU HU3YyYEHHUHU OHOJOTUU
3HaHWA W YMEHHUSA TPU PEHICHHH NPOOJEeM, CBA3AHHBIX C PAMOHATBHBIM
IPUPOJIONOIb30BaHNuEM  (COONIOIGHHE TpaBUi TOBEACHUS B  IPHUPOJE,
HANpPaBICHHBIX HA COXpPAaHEHUE PABHOBECHS B IKOCHCTEMAaxX, OXpaHy BHJIOB,
AKOCHUCTEM, OHOoCchephI);

aKTUBHOE HEINpUATHE JCHCTBUI, NPUHOCIIIMX BpEl OKpY’Karolen
MPUPOIHOMN CpeJie, yMEHHE MPOTHO3WPOBATh HEOIAronpUATHBIE IKOJIOTUIECKUE
MOCJIEACTBUS IPEANPUHUMAEMBIX IEUCTBUM U IPEAOTBPAILATh UX;

HAJIMYUE PAa3BUTOTO  OSKOJOTHYECKOTO  MBIIIICHHUS, JKOJOTHYECKOU
KyJbTYpPbI, OIBITa JEATEIHHOCTH JKOJOTUYECKOW HAMPaBICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B [103HABATEIbHON, KOMMYHUKATUBHOM M COLIMATIBLHOU
MPAKTUKE, TOTOBHOCTH K YyYaCTUI0O B TMPAKTUYECKOW JIEATEIHHOCTH
HKOJIOTMYECKOI HaNpaBIEHHOCTH;

8) HeHHOCTH HAYYHOI0 NMO3HAHMS:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIONIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUsI HAYKU U OOIIECTBEHHOMN MPAaKTUKH, OCHOBAHHOI'O Ha AUAJIOTe
KyJbTYp, CHOCOOCTBYIOLIETO OCO3HAHHIO CBOETO MECTa B TOJUKYJIBTYPHOM
MUDE;

COBEpUICHCTBOBAHUE SA3BIKOBOM M YUTATEIbCKOM KYJIbTYpbl KaK CpeJCTBa
B3aMMOJICHCTBHS MEXTY JIOABMH U MTO3HAHUS MUDA;

NOHMMAaHUE CcHelUUPUKK OHOJIOTMM KaK HAyKd, OCO3HaHMs €€ poyd B
(OpMHPOBAHUN PALMOHAIIBHOTO HAyYHOI'O MBILIUIEHUS, CO3JIaHUU LIETIOCTHOTO
MPEICTaBICHUS] 00 OKPYXKAIOIIEM MHpE KaK O €IWHCTBE MPUPOJIbI, YEIIOBEKA U
oOmiecTBa, B MO3HAHUU TMPUPOAHBIX 3aKOHOMEPHOCTEM M pEIIeHUH MNpodieM

COXpPaHEHUS TPUPOJTHOTO PABHOBECHS,



yOCXKIEHHOCTh B 3HAUMMOCTH OWOJIOTHH TSI COBPEMEHHOM ITUBUITU3AIIAH
oOecrieueHrss HOBOT'O YPOBHSI Pa3BUTHSI MEIUIIMHBI, CO3/IaHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTHI, CIIOCOOHBIX pemaTh PECYpPCHBIE MPOOJIIEMBI Pa3BUTHS
YeJI0BEYECTBA, MOUCKA MYTEH BBIX0/A U3 TJI00ATBHBIX IKOJIOTUYECKUX MPoOIieM
u oOecreyeHHUs Tepexoja K YCTOWYHMBOMY Pa3BUTHUIO, PAIlMOHAILHOMY
WCITOJIb30BAHUIO TIPUPOIHBIX PECYpCOB M (OPMHPOBAHUIO HOBBIX CTAaHIIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B IMOJYYCHUU OHMOJOTMYECKHX 3HAHUM B IEIAX
MOBBIMICHUST OOIIEH KYyJIBbTYphl, €CTECTBEHHO-HAYYHOW TPAMOTHOCTH, Kak
COCTaBHOM  4YacTu  (PYHKIMOHAIBHOW  TIPAaMOTHOCTH  OOydYarouuxcs,
dhopMupyeMOil Tpy N3yUEeHUN OMOJIOTHH;

MMOHMMAaHUE  CYIIHOCTH  METOJOB  MO3HAHMs, HCIOJIB3YEMBIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HMCIOJIb30BaTh MOJydaeMble 3HAHUS IS
aHanu3a M OOBSICHEHUS SBICHUN OKPYKAIOIIETO MHUPA M TPOUCXOANINX B HEM
M3MEHEHUH, YMEHHUE JieJlaTh 00OCHOBaHHBIC 3aKJIIOYEHHUS HA OCHOBE HAaYyYHBIX
(haKTOB U UMEIOIINXCA TAHHBIX C IEJIbI0 MOJIYYeHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTBh CAMOCTOSITENBHO MCIIOJIB30BAaTh OMOJOTMYECKUE 3HAHUS IS
penieHus NpoOJieM B peabHbIX KU3HEHHBIX CUTYaIIHSIX;

OCO3HAHME IIEHHOCTU HAY4YHOU JESTEIbHOCTH, TOTOBHOCTh OCYILECTBIISITh
MPOEKTHYIO U UCCIIEA0BATEILCKYIO ACATEILHOCTh MHIUBUIYAILHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HENpPEpPhIBHOMY OOpa30BaHUIO U
caM0oOOpa30BaHMIO, K AKTUBHOMY IOJYYCHHUIO HOBBIX 3HAHWUM MO OMOJIOTUU B
COOTBETCTBHH C KU3HEHHBIMU IMOTPEOHOCTSIMHU.

METAITPEAMETHBIE PE3YJIBTATDI

MeranpenMeTHbie  pe3yJbTaTbl  OCBOEHUS ~ y4eOHOro  mpeamera
«buonorus» BKIIOYAIOT: 3HAYUMbIE MJi1  (OPMHUPOBAHUS MHPOBO33PEHUS
oOydJaronmuxcst  MEKIUCIUIUTMHAPHBIE  (MEXKIIPEAMETHBIC)  OOIICHAYYHBIC

IMOHATHA, OTPaAXAroIIUC HICIOCTHOCTDH HaquOﬁ KapTHHbBI MHUpPA U CHCI_[I/I(bI/IKy



METO/JIOB TIO3HAHMSI, HCIIONB3YEMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO,
DHEPrus, SBJICHHUE, MPOIECC, CUCTEMa, HAay4HbId (akT, MPUHIMUI, THIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEAOBaHWE, HAOIIOJEHUE, H3MEPEHUE,
AKCIIEPUMEHT U JIPYTHe); YHUBEPCAIbHbIC YICOHBIC NeHCTBHSI (T03HABATEIbHBIC,
KOMMYHUKATUBHBIE, PpETyJIATUBHBIE), oOecrneunBaionme (GopmMupoBaHue
(YHKIIMOHATBLHON TPAMOTHOCTH M COIIMAJILHON KOMITETCHIIMHM OOYYarOIINXCS,
CIIOCOOHOCTH 00YYarOIIUXCsl UCIIOJIb30BAaTh OCBOEHHBIE MEXAUCIIUIUIMHAPHEIE,
MHPOBO33PEHYECKUE 3HAHMUS W YHHUBEpCAJbHbIE Y4eOHbIE JICUCTBUS B
ITI03HABATEJIbHOW U COLUAIIBHON TPAKTHUKE.

B pesynprate wu3ydeHuss OWOJOTMM Ha YPOBHE CpEIHEro OOIIero
oOpazoBanmst y oOydaromerocss OyayT copMuUpoOBaHBI TMO3HABATEIHHBIC
YHUBEpCAIbHBIC Yy4eOHBIC JCHCTBHSA, KOMMYHUKATUBHBIC YHHBEPCATbHBIE
y4yeOHbIe JICMCTBUS, PETYJISTHUBHBIC YHUBEpPCAIbHbIC Y4ueOHBIC JIEUCTBUS,
COBMECTHas JACATEIHHOCTb.

MeranpeaMeTHbie pe3yibTaTbl OCBOCHHUS MPOTPAMMbI CPEAHEr0 OOIIEero
00pa3oBaHUsI IOJDKHBI OTPaXkKaTh:

OBjaseHue  YHMBEPCAJBHBIMH  Y4eOHBIMM  MO3HABATEIbHBIMHU
AEeCTBUAMM:

1) 0a3oBble JIOrHYeCKHE TeHCTBHUSA:

CaMOCTOATENLHO  (DOpMyTHUpOBaTH W aKTyaIM3UPOBATh  IPOOIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCITOJIB30BaTh MPU OCBOCHUW 3HAHUN MPUEMBI JIOTUYECKOTO MBITUICHUS
(ananuza, cuHTE3a, CpaBHEHMs, Kiaccudukanuu, 000O0IICHUs), PACKPHIBATH
CMBIC]I OHMOJIOTUYECKHX TOHATUH (BBIIEIATh HMX XapakTEpHbIC MPHU3HAKH,
YCTaHABIWBATH CBSI3U C APYTHMH MOHATHIMH ),

OTpeNeNsaTh LETu JeATeNbHOCTH, 3ajiaBasl MapaMeTpbl U KPUTEPUU HX
JTOCTIDKCHUS, COOTHOCHTH pE3yJbTaThl JACATCIBHOCTH C IOCTaBJICHHBIMHU

LIEJISIMHU;



WCIIOJIB30BaTh OWOJIOTUYECKUE TIOHATUSA ISl OOBSICHEHUS (DAKTOB W
SIBJICHUH KUBOU IPUPOJIBI,

CTPOUTH JIOTUYECKHE PACCYXKIEHUSI (MHAYKTUBHbBIC, ICAYKTUBHBIC, IO
aHAJIOTUH), BBISBJISITh 3aKOHOMEPHOCTH U MPOTUBOPEUYMSI B pacCMaTPUBAEMBIX
SABJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKJIFOUCHUS,

MPUMEHATh  CXEMHO-MOJICJIbHBIE ~ CpEICTBAa  JUIsl  MPEJCTABJICHUS
CYILIECTBEHHBIX CBSI3€M M OTHOIICHUM B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTaX,
a TakXe [MPOTUBOPEYMH PA3HOrO POJAA, BBISBICHHBIX B Pa3JIMYHBIX
MH(POPMAITMOHHBIX UCTOYHHUKAX;

pa3pabaThiBaTh IJIaH PEHICHUS MPOOJIEMBI ¢ YYETOM aHaIN3a UMEIOLUXCS
MaTepUATIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JE€ATEIIBHOCTb, OIIEHUBAaTh COOTBETCTBUE
PE3yJbTATOB LIEJISIM, OLICHUBATH PUCKHU MOCIEACTBUM I€SITENBHOCTH;

KOOPJIMHUPOBATh M BBIMOJHATH PabOTy B YCJIOBHSAX peajbHOTO,
BUPTYaJIbHOT'O U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS;

pPa3BUBATh KPEATUBHOE MBIIIJICHUE TIPU PEUICHUU >KM3HEHHBIX MTPOOJIeM.

2) 0a3oBbIe MCCIIEI0BATEIbCKUE 1eCTBUSA:

BIIQJICTh  HaBBIKAMU  Y4€OHO-UCCIIEIOBATEILCKOM M MPOEKTHOM
NEATEIHPHOCTH, HAaBBIKAMH  pa3pemieHus MpoOjeM, CHOCOOHOCThIO |
TOTOBHOCTBIO K CaMOCTOATEIbHOMY MOUCKY METOJIOB PEIICHUS] MPAKTUYECKUX
3a/1a4, IPUMEHEHUIO PAa3IMYHBIX METOJOB MTO3HAHUS;

HCIIOJB30BaTh PA3JIMYHbIC BUBI JACATEILHOCTH IO TMOJYYEHUIO HOBOTO
3HAHMS, €r0 HMHTEpIIpPETaIlui, MPeoOpa30BaHUIO U MPUMEHEHUIO B YUYEOHBIX
CUTYaIMsIX, B TOM YHCJIE TIPU CO3/IaHUH YUEOHBIX M COLMATIbHBIX TPOEKTOB;

dbopMHupOBaTh  HAYYHBIM  THN  MBINIIICHUSA,  BIAAETh  HAyIHOU
TEPMHUHOJIOTHEN, KIIFOUEBBIMHU OHATUAMHU U METOAAMU;

CTaBUTh M (POPMYIUPOBaTH COOCTBEHHBIE 33Jaud B 00pa30BaTEIbHOMN

ACATCIbHOCTH U ) KU3HCHHBIX CUTYAallUAX,



BBISIBJISITh TIPUYUHHO-CIIC/ICTBEHHBIE CBSI3W U aKTyaJIH3UPOBATh 3a/auy,
BBIIBUTATh TUIOTE3Yy €€ PEIICHUs, HAXOJAUTh apryMEHTHI I J10Ka3aTelbCTBa
CBOMX YTBEPKICHUH, 3a7aBaTh MapaMETPhbl U KPUTEPUU PEIICHUS;

aHAM3UPOBATh TOMYYCHHBIE B XOJ€ pEIICHUS 3aJaud pPe3yJbTaThl,
KPUTHUYECKH OLIEHUBAaTh HUX JIOCTOBEPHOCTb, IPOrHO3MPOBATH H3MEHEHHUE B
HOBBIX YCJIOBHUSAX;

JaBaTh OLIEHKY HOBBIM CUTYAIIHsIM, OLICHUBATH IPHOOPETEHHBIN OTIBIT,

OCYIIECTBIIATh LEJICHAIIPABICHHBIM MOUCK MEPEeHOca CPEJCTB U CocO00B
JEUCTBUA B MPOPECCHOHATBHYIO CPEy;

YMETh NEPEHOCUTh 3HAHUA B MO3HABATEIbHYIO M MPAKTUYECKYIO 001acTu
KU3HEACITEIbHOCTH;

YMETh MHTETPUPOBATH 3HAHUS U3 PA3HBIX IPEIMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIE HJIEH, MIPeIaraTh OPUTHHAIBHBIE TIOAXO0/IbI U PELICHNUS,
CTaBUTH MPOOJIEMBI U 337a4H, TOMYCKAIOIINE aTbTePHATUBHBIC PEIICHUSI.

3) pa6ora ¢ ungopmanmei:

OPUEHTHPOBATbCS B PA3NIUYHBIX HCTOYHMKAX HHpopmanuu (TEKCTe
ydeOHOr0 Toco0us, HAay4YHO-TIONMYJSIPHOW  JUTEepaType, OMOJIOTHYECKHUX
CIIOBapsX M CIpPAaBOYHUKAX, KOMIBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHere),
aHAIM3UPOBaTh WH(GOPMALIMIO PA3IUYHBIX BHUIOB U (OPM MpeAcTaBICHUS,
KPUTHUYECKH OIICHUBATH €€ JOCTOBEPHOCTh M HEIIPOTUBOPEUYUBOCTD;

(bopMyIIMpPOBATh 3aMPOCHl U TPUMEHSTH Pa3IMYHbIE METOABI IPU ITOUCKE U
orbope Owmonormdyeckoil wHMOpMaIUU, HEOOXOMUMOW I BBITIOJIHCHHS
yueOHbIX 3a/1a4;

nproOpeTaTh OMBIT MCIOJIb30BaHUS WHPOPMALIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJOTHH, COBEPIICHCTBOBATh KYJIbTYPYy AaKTUBHOTO HCIOJB30BaHUS

Pa3INYHbIX IIOUCKOBBIX CUCTCM;



CaMOCTOATEIILHO  BBIOMpaTh ONTUMAJIbHYIO (OpPMY TPEACTABICHUS
ouonoruyecko uHpopmanuu (cxembl, TpaduKu, AUArpaMMbl, TaOJUIIBI,
PUCYHKH U IPYTO€);

WCIIOJIB30BaTh HAYYHBIM S3BIK B KadyeCTBE CpEICTBa Tpu paboTe ¢
Oouonornyeckod wuHOpMAIUEH: TPUMEHSITh XUMHUYECKUE, (U3HUECKHE U
MaTeMaTUYeCKHE 3HAKH M CUMBOJIBI, (DOPMYJIBI, a0OpeBHaTypy, HOMEHKIATYPY,
UCIIOJIb30BaTh U NPEOOpPa30OBBIBATh  3HAKOBO-CMMBOJHUYECKHE CPEICTBA
HaIJISIIHOCTH;

BIIQJICTh  HABBIKAMH  pACIIO3HABAHUS W  3alIUTBl  WHGOpPMAIIUH,
nH(}OpPMAITMOHHOM 6€30MaCHOCTH JIMYHOCTH.

OBj1aieHHe YHHBEPCAJIbHBIME KOMMYHUKATHBHBIMH e CTBUSIMU:

1) oOmenue:

OCYIIECTBJISITh KOMMYHHUKAIIMM BO BceX cdepax KU3HHM, AaKTUBHO
y4acCTBOBaTh B JHAJIOTE€ WM JTUCKYCCHU IO CYIIECTBY OOCYKIaeMOW TEMBI
(yMeHHMe 3alaBaThb BOIIPOCHI, BBICKA3bIBaTh CYXKJEHUS OTHOCUTEIHHO
BBITIOJIHEHHUS TIPEJIaraéMom 3aJjauu, YYUThIBATh UHTEPECHI U COTIACOBAHHOCTh
MO3UIIANA JPYTUX YIACTHUKOB JUAJIOTA WIIA JUCKYCCUN);

pacno3HaBaTh HeBepOaldbHBIE CpEACTBa OOIICHMS, MOHUMATh 3HAYCHUE
COIMAJTBHBIX 3HAKOB, MPEANOCHUIOK BOSHHUKHOBEHUS KOH(MIUKTHBIX CHUTYaIlUi,
YMETh CMATYATh KOH(QIMKTHI U BECTH IIEPETOBOPHI;

BJIAJICTh PA3JIMYHBIMU CIIOCOOAMU OOIIECHUS U B3aUMOJICHCTBUSI, TOHUMATD
HaMEpPEHUsT JAPYTUX JIOJACH, TPOSBIATH YBAXKUTEIHBHOE OTHOIICHHE K
co0eceTHUKY U B KOPPEKTHOU PopMe HhopMyITupoBaTh CBOM BO3PAKEHHUS,

Pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C MCIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHas AesSITeJIbHOCTD:

MOHUMATh W HUCIIOJB30BaTh  MPEUMYIIECTBA  KOMAHIHOM |

WHIUBUyaIbHOW pabOThl TpU  PEUICHUU OHOJIOTMYECKOW MpOOIIEMBI,



000CHOBBIBaTh HEO0OXOAUMOCTD NPUMEHEHUS IPYIIIOBBIX bopm
B3aUMOJICUCTBUS TIPU PEIICHUHN Y4eOHOM 3a1a4u;

BBIOMpATh TEMATHUKy M METOJbI COBMECTHBIX JCUCTBUN C y4ETOM OOIIHMX
MHTEPECOB M BO3MOKHOCTEN KaXKJIOT0 WIEHA KOJUIEKTUBA;

MPUHAMATh 1EJIM COBMECTHOM JEATEIbHOCTH, OPraHU30BbIBaTh U
KOOPJIMHUPOBATh JCHUCTBUS MO €€ JOCTHUKCHHIO: COCTaBJIATH IUJIAH JICMCTBUM,
pacnpenensiTb pojau ¢ y4éTOM MHEHUN YYaCTHUKOB, OOCY)XIAaTh PE3yJbTAThl
COBMECTHOM padoThI;

OLICHMBATh Kauye€CTBO CBOET0 BKJIaJa M KaXKJIOr0 y4YaCTHHKAa KOMAHJbI B
001Ut pe3ysabTat Mo pa3padoTaHHBIM KPUTEPHUSIM;

npejjiaraTh HOBBIE MPOEKTHI, OLUEHUBATh HWIEH C MO3WLUUU HOBHU3HBI,
OpUTHMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh IMO3UTHUBHOE CTPATErMYECKOE ITOBEACHUE B Pa3JIMYHBIX
CUTYaIUX, IPOSABIISATH TBOPUYECTBO U BOOOpaKEHHUE, OBITH MHUITUATHBHBIM.

OBJiaieHNe YHUBEPCAIBHBIMH PeryJSTUBHBIMHU A€iICTBUAMM:

1) camoopranusamnus:

UCIIOJIB30BaTh OWOJIOTMYECKUE 3HAHUS JJI BBISBICHUS MPOOJIEM M HUX
pElIeHUs B )KM3HEHHBIX U YY€OHBIX CUTYaIUsIX;

BBIOMpaTh HAa OCHOBE OWOJIOTMYECKUX 3HAHWUU IIETIEBBIE M CMBICIOBBIC
YCTAHOBKH B CBOMX JIEUCTBHSIX U IMOCTYNKAX MO OTHOIICHHIO K JKUBOW MPUPOJIE,
CBOEMY 3710POBBIO U 3/I0POBBIO0 OKPYKAFOIINX;

CaMOCTOATENIbHO  OCYILECTBIIATh  ITO3HABATENIbHYIO  JESTEIbHOCTb,
BBISIBIIATH TIPOOJIEMBI, CTaBUTh U (HOPMYJIUPOBATH COOCTBEHHBIC 3aJlayd B
00pa3oBaTeNLHOM IEITEILHOCTH U )KU3HEHHBIX CUTYyAITUsX;

CaMOCTOSITENIFHO COCTABJIATH IIJIaH PEHICHUS MpoOJeMbl C Y4ETOM
UMEIOLIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEANOUYTEHUH;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

paciupiaATb paMKH y‘l€6HOF O MMpCaAMCTAa Ha OCHOBC JINYHBIX HpGIIl'IO‘-ITGHPIﬁ;



Jenatb ~ OCO3HAHHBIA  BBIOOpP,  apryMeHTHUpOBAaTb  €ro,  Oparthb
OTBETCTBEHHOCTb 3a PELICHUE;

OLICHUBATh TPUOOPETEHHBIN OTIBIT;

CIOoCOOCTBOBAaTh (POPMHUPOBAHUIO U MPOSIBICHUIO IIUPOKOW 3PYAUIMU B
pa3HbIX O00NACTAX 3HAHUI, MOCTOSHHO IOBBIIATH CBOW 00pa3oBaTeNbHBIN U
KyJbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYallUsiIM, BHOCUTb KOPPEKTUBBI B JAESTEIBbHOCTD,
OILICHHMBATh COOTBETCTBUE PE3YIbTATOB IIEIISIM;

BJIA/JICTh HAaBbIKAMM II03HABaTE€JIbHOM peQuieKCMM KaK OCO3HaHUs
COBEpIIACMbIX JEHCTBUH M MBICIUTEIBHBIX MPOIECCOB, WX PE3yNbTaTOB U
OCHOBAHU, UCTIOJIB30BaTh MPUEMBI pedICKCHU ISl OLIEHKH CUTYallud, BBIOOpa
BEPHOI'O PEILCHUS;

YMETh OIICHMBATh PUCKH W CBOECBPEMEHHO NMPUHUMATH PEHICHHS MO HUX
CHI)KEHUIO;

OPUHUMATh MOTHUBBI M apryMEHTBl JAPYTUX IpPH aHalIu3€ pe3yibTaToB
JESITebHOCTH;

3) npuHATHE ce0sl U APYTrUX:

MPUHUMATH CeOsl, MOHMMAsi CBOM HEJIOCTATKU M JOCTOMHCTBA,

NPUHUMATh MOTHUBBI M apTyMEHTBl APYTUX TpPH aHalIH3€ Pe3ylIbTaToOB
JESITeIbHOCTH;

IPU3HABATh CBOE MPABO U IIPABO JIPYTUX HA OIIUOKH;

pa3BUBATh CIIOCOOHOCTh IOHUMATh MUP € MO3UIUH JIPYTOro YeJIOBEKa.

NPEIMETHBIE PE3YJIBTATHI

[IpenMeTHbIE pe3yNbTaThl OCBOCHHS COJCpXKAHUS Y4eOHOro IMpeamMera
«buonorus» Ha yrayOnEHHOM YpPOBHE OPHEHTHPOBAHBI Ha OOecleueHUue
npodunpHOro OOyueHusi oOywatomuxcs Owuonornd. OHHM — BKITIOYAIOT:

CHCI_[I/I(bI/ILIGCKI/IC JJIA OroJI0orun HaY4YHBIC 3HAHUA, YMCHUA U CITOCOOBI IIGﬁCTBHﬁ



10 OCBOCHHIO, HWHTEPIpPETAllMM ¥ MNPeoOpa3OBaHWIO 3HAHWHA, BHJIBI
JEATEIBHOCTH 110 MOJYYEHHUIO HOBBIX 3HAHMN M UX MPUMEHEHUIO B PA3JIUYHBIX
y4eOHBIX, a TaKKe B PpEAIbHBIX KU3HEHHBIX cHUTyarusx. lIpeameTHbie
PEe3yJIbTATHI MIPEJICTABICHBI 10 TOAaM U3YUEHHUS.

[IpenMeTHBIe pe3ysbTaThl OCBOCHHUS YueOHOTo mpeaMera «buojorus» B
10 knacce NOMXKHBI OTPAKATH:

chOpMHUPOBAHHOCTh 3HAHMH O MECT€ M POJU OWOJIOTHUM B CHCTEME
€CTEeCTBEHHBIX HayK, B (hOPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTHUHBI MUpPa, B
MO3HAHUU 3aKOHOB TMPUPOABI U PEIICHUH TPoOJeM  PalrOHAIBHOTO
MIPUPOJIOIOIL30BAHUSA, O BKJIAJIC POCCHUUCKUX M 3apyOCKHBIX YYEHBIX B
pa3BUTHE OMOJIOTHH;

BJIQJICHUE CHUCTEMOW OMOJIOTMYECKMX 3HAHWM, KOTOpas BKIIIOYAECT:
OCHOBOIIOJIAraloIIMe OMOJIOTHYECKUEe TEPMHHBI M TOHATHS (KU3HB, KJIETKa,
OpraHu3M, MeTabOJM3M, TOMEOCTa3, CaMOPETyJISIus, CaMOBOCIPOU3BEIICHHUE,
HaCJIeJICTBEHHOCTh, U3MEHYHUBOCTh, POCT M PA3BHUTHE), OMOJOTHYECKUE TCOPUH
(knerounast Teopus T. IlIBanna, M. Illneiinena, P. BupxoBa, xpoMocomHas
Teopust HacnencTBeHHocTd T. Moprana), yuenus (H. M. BaBunoBa — o nieHTpax
MHOrooOpasusi W  IPOUCXOXKJEHUS  KYJbTYPHBIX  pPACTCHHUM), 3aKOHBI
(emmHOOOpA3Ws MOTOMKOB TIEPBOTO MTOKOJICHHS, PACIICIUICHUS, YACTOThHI TaMeT,
HE3aBUCUMOTO HaciemoBanusa [. Menzaens, TOMOJOTMYECKUX PAIOB B
HACJICACTBEHHOM  u3MeHuuBocth  H. . Bagsusiosa), IIPUHLIATIB
(KOMILIEMEHTapHOCTH ),

BJIaJICHUE OCHOBHBIMH METOJaMHM HAy4YHOTO IMO3HAHMS, HMCHOJIb3YEMbIX B
OMOJIOTHYECKUX HCCIICIOBAHUSAX JKUBBIX OOBEKTOB (ONMHCAaHHME, H3MEpPCHHE,
HaOJII0/ICHHUE, SKCIIEPUMEHT);

YMEHHUE BBIACIATH CYIICCTBEHHBIC TPU3HAKH: BUPYCOB, KIETOK MPOKAPUOT
Y 3YKapUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM YHCIIE

6aKTCpI/If/'I, I‘pI/I6OB, paCTGHHﬁ, JKUBOTHBIX M YCJIOBCKA, CTPOCHHUA OPIraHOB H



CUCTEM  OpraHOB  pPAaCTEHUH,  IKUBOTHBIX,  YEJIOBEKa,  IPOIIECCOB
KU3HEACSITEIbHOCTH, MPOTEKAIOIIUX B OPraHM3Max pAacTeHUM, >KUBOTHBIX U
YeJI0BeKa, OMOJIOTMUECKHX TIPOIECCOB: OOMEHa BemecTB (MeTadom3M),
MpEBpAIlCHHs] SHEPIrUun, OpPOKEHHsI, aBTOTPO(HOIO0 M TeTepOTPO(GHOrOo THIIOB
nuTaHus, (QOTOCHHTE3a M XEMOCHHTE3a, MMTO3a, MeHo3a, TaMeTOreHesa,
sMOpHOTeHesa, MOCTAMOPHUOHAIBHOTO pa3BUTHA, Pa3MHOXKEHHUS,
MHAVBUAYAJIHOTO Pa3BUTHsI OpraHu3Ma (OHTOr€He3a), B3aUMOACUCTBUS T€HOB,
reTepo3uca, MCKyCCTBEHHOTO 0TO0Pa;

YMEHHE yCTaHaBIMBATh B3aUMOCBSI3U MEXIY OPraHOMAAMH KIETKH U UX
(GYHKIUSMHU, CTPOCHMEM KIJIETOK pa3HbIX TKAaHEW U UX (QYHKUUSAMH, MEXITY
OpraHaMH M CHUCTEMaMH OpPraHOB y PACTEHUH, KUBOTHBIX M YEJIOBEKA M UX
GYHKIUSAMHU, MEXKIY CHCTEMaMHU OPTaHOB M MX (YHKIUAMHU, MEXIy dTarnaMu
oOMEHa BelIeCTB, JTalaMl KJIETOYHOIO IUKJIAa M JKU3HEHHBIX LIUKIIOB
OpPraHM3MOB, ITAallaMU YMOPHUOHATLHOTO PAa3BUTHS, TEHOTUIIOM U (EHOTHIIOM,
(dbeHoTunom u GaxkTopamu cpebl OOUTAHMUS;

YMEHHE BBISBISATH OTIMUUTENbHbBIC IIPU3HAKY )KUBBIX CUCTEM, B TOM YHCIIE
pacTeHUA, )KUBOTHBIX M YEJIOBEKa,

YMEHHME HCHOJIb30BaTh COOTBETCTBYIOIIME ApTyMEHThI, OHOJIOIMYECKYIO
TEPMHHOJIOTHIO M CHMBOJHKY JUIS JOKa3aTeJbCTBA POJCTBA OPraHW3MOB
Pa3HBIX CUCTEMATUYECKUX TPYIII;

yMEHHME pelaTb OHOJOTMYECKHE 3aJadyd, BBIBISATb IPUUYUHHO-
CJIEJICTBEHHBIC CBSI3U MEXIY HCCIEAYEMBIMH OMOJOTHYECKHUMH TPOIECCAaMH U
ABJICHUSIMU, [I€JaTh BBIBOJbI W MPOTHO3bI HAa OCHOBAaHUM IOJIyYEHHBIX
pe3yJIbTaToB;

yYMEHHE BBITOIHATH JTaOOpaTOpHBIE U MpaKTUYecKue padoThl, COOMIOAAThH

npaBuja npu padbore ¢ yueOHbIM U TA00PaTOPHBIM 000PYI0BAHUEM;



YMEHHE BBIIBUTATh THUIIOTE3bI, IPOBEPATh HMX HKCICPUMEHTATHLHBIMU
cpenctBamu, HOpMyIUpys Ledb HCCIENO0BaHUS, aHAIU3UPOBATH IMOJYUYEHHBIC
PE3yNbTATHI U JCNIaTh BHIBOIBI,

YMEHHE Y4aCTBOBATh B YUCOHO-HCCIIEIOBATEIHLCKOW paboOTe M0 OMOIOTHH,
HKOJIOTUU M MEIUIIMHE, TPOBOJUMON Ha 0a3e IIKOJIbHBIX HAYYHBIX OOIECTB, U
MyOJUYHO  TIPEACTABIATh TOJMYYCHHBIE PpE3yJbTaThl HAa  YICHUYCCKUX
KOH(epeHIUsIX;

YMEHUE OIEHMWBATh ITHUYECKUE ACIEKThl COBPEMEHHBIX HCCIEIOBAHUI B
obmacth  OMOJOTMM W  MEOUIMHBI  (KJIOHHUPOBAHHE, HCKYCCTBEHHOE
OIUIOZAOTBOPEHHUE, HAMPABIEHHOE U3MEHEHNE TeHOMa U CO3/IaHUE TPAHCTEHHBIX
OpraHu3MOB);

YMEHHE OCYIIECTBIISATh OCO3HAHHBINA BHIOOp OyayIiel mpodeccuoHaIbHON
JESTEILHOCTH B 00JIACTU OMOJIOTUH, METUIIMHBI, OMOTEXHOJIOTUH, BETEPUHAPHH,
CEJIbCKOTO XO03sICTBA, 1102011 (S:10)7 MIPOMBITTUICHHOCTH, YTITyOJIATh
MO3HABATENIbHBI ~ MHTEPEC, HAMpaBJIEHHBIH HAa  OCO3HAHHBIA  BHIOOD
COOTBETCTBYIOIIEH NPOo(deccuu U MPoa0JKEHUE OMOIOrHUecKOro oOpa3oBaHUs
B OpTaHMU3aIUsIX CPETHEro MPOo(hecCHOHATBHOTO U BBICIIETO 00pa30BaHusI.

[IpeameTHbIe pe3yibTaThl OCBOEHUSA yueOHoro mpenmera «buonorus» B
11 knacce NOMXKHBI OTPAKATH:

c(hOpMHPOBAHHOCTh 3HAHWH O MECT€ W POJIM OWOJIOTHH B CHCTEME
€CTECTBEHHBIX HayK, B (OpPMHPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAyYHOU
KapTUHBI MHUpa, B TO3HAHWHM 3aKOHOB TIPUPOJABI M PEUICHUU IKOJIOTHICCKUX
npoOJjieM 4YeJoBeYecTBa, a TaKKe B PEIICHUH BOMPOCOB PalMOHATBHOTO
MPUPOJIONIOIL30BaHNs, W B (OPMHPOBAHUU I[EHHOCTHOTO OTHOIICHUS K
npupojie, 0OIIECTBY, YEIOBEKY, O BKJIaJIe POCCUUCKHUX U 3apyOeKHBIX YUEHBIX-
OMOJIOTOB B pa3BUTHE OUOJIOTUH;

yYMEHHE BIAJETh CUCTEMOW OMOJIOTMYECKUX 3HAHHM, KOTOpas BKIIOYACT

OIIPCACIICHUA W IIOHHMMAHHC CYHIHOCTH OCHOBOIIOJIAratOIINX OMOJIOTMYECKUX



TEPMUHOB U TOHATHI (BUA, dKOcHCTeMa, Omocdepa), OMOJIOTHUECKHE TEOPUU
(aBomonionHast teopust Y. JlapBuHa, CHHTETHYECKass TEOPHUS HBOJIIOIUH),
yuenust (A. H. CeBepuoBa — 0 myTsAX W HampaBieHUSX 3Boonuu, B.M.
BepHaanckoro — o 6mocdepe), 3akoHbl (TeHeTHUECKOTO paBHOBecHs [[x. Xapau
u B. BaiinOepra, 3apossimeBoro cxoactsa K. M. bapa), npaBuna (MuHUMyMa
1O. JInbuxa, 3K0NI0rM4ecKoil MUpaMuIbl SHEPTHH ), TUIOTE3bI (TUIIOTE3a «MUPa
PHK» V. I'unGepra);

YyMEHHE BJIAJETh OCHOBHBIMM  METOJaMH HAy4YHOrO  IIO3HAHUA,
WCTIOJB3YEMBbIMU B OHOJOTHYECKUX HCCIEIOBAHUSAX JKUBBIX OOBEKTOB W
HKOCHCTEM (ONHCaHue, U3MEpeHue, HAOIIAEHHE, HKCIEPUMEHT), croco0aMu
BBISIBJICHUS U OLIEHKU aHTPOMNOTEHHBIX U3MEHEHUN B IPUPOJIE;

YMEHHE BBIICIATh CYIIECTBEHHbIE NPU3HAKU: BHUAOB, OHMOrEOIIEHO30B,
AKOCUCTEM U Ouocdepsl, CTaOUIN3UPYIOMIETO, ABUKYIIETO U Pa3phIBAIOIIETO
€CTECTBEHHOTO otbopa, AJIONaTPUYECKOTO u CUMIATPUYECKOTO
BUJI000pPA30BaHUsI, BIUSHUS JABMKYIIUX CHJI DBOJIONUM Ha TEHODOH]
MOMYJISIIIUU, IPUCTTOCOOJIEHHOCTH OPTaHU3MOB K Cpejie 0OUTaHMUs, YepeJOBaHUS
HalnpaBJICHUN HBOJIOIMH, KPYroBOpOTa BEIIECTB M TIOTOKAa DHEPrUU B
AKOCHCTEMAX;

YMEHUE YCTaHaBJIMBATh B3aUMOCBS3M MEXKIY NPOLECCAMH 3BOJIIOLHH,
JBIDKYIIUMU CUJIAMHU aHTPOINOTE€HE3a, KOMIIOHEHTaMU PAa3IUYHBbIX AKOCUCTEM U
MIPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHHE  BBISBIATH  OTJIMYUTENbHBIC TPU3HAKU  JKUBBIX  CHUCTEM,
MIPUCIIOCOOJICHHOCTh BUIOB K Cpejie OOMTaHUs, a0MOTHUYECKUX U OMOTHYECKUX
KOMIIOHEHTOB JKOCHCTEM, B3aWMOCBSI3€ OpPraHM3MOB B COOOIIECTBAX,
AHTPOIIOT€HHBIX U3MEHEHUI B 3KOCUCTEMAX CBOEU MECTHOCTH;

YMEHHUE HCIOIb30BaTh COOTBETCTBYIOIIUE aPTyMEHTHI, OHOJOTUYECKYIO
TEPMUHOJIOTUIO W CUMBOJMKY JJisl JOKAa3aTeIbCTBAa POJICTBA OPraHU3MOB

Pa3HbIX CUCTCMATUYCCKUX I'PYIIII, B3AUMOCBA3U OPIraHU3MOB U CPCIAbI O6I/ITaHI/Iﬂ,



€IMHCTBAa YEJIOBEYECKUX pac, HEOOXOAMMOCTH COXPaHEHHUS MHOT000pa3us
BUJIOB U SKOCUCTEM KaK YCJIOBHSI COCYILIECTBOBAHUSI PUPOBI U YEJIOBEUECTBA;

yMEHHE pemaTh OWOJIOTWUYECKHWE 3a/Jadyd, BBIIBIATh MPUYUHHO-
CJIEJICTBEHHBIC CBSI3U MEXIY HCCIEAYEMBIMH OMOJOTHYECKHUMH MPOIECCAaMH U
SABJICHUSIMU, JIeJIaTh BBIBOJBI M TMPOTHO3bI HA OCHOBAaHWUU TMOJYYEHHBIX
pe3yIbTaTOB;

YMEHUE BBITIOJHATH JIA0OPATOpPHBbIE M MPAKTUYECKUE pabOThl, COOIIOIATH
npaBuja npu padbore ¢ yueOHbIM U TA00paTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIIBUTATh THUIIOTE3bI, IMPOBEPATh HMX HKCICPUMEHTAIHLHBIMHU
cpenctBamu, (HOpMyIUpys LETb HCCIENOBaHUSA, aHAIU3UPOBATH IMOJYYCHHBIC
pe3yNbTaThl U A€NaTh BHIBOBL;

YMEHHE Y4aCTBOBATh B YUCOHO-HCCIICIOBATEIHCKOW pabOTe M0 OMOIOTHH,
AKOJIOTUU M MEJIUIIMHE, TPOBOJUMON Ha 0a3ze IIKOJIbHBIX HAYYHBIX OOIIECTB, U
nyOJMYHO TPEACTABIATh TMONYYCHHBIE pE3yNbTaThl Ha  YYEHHYECKHX
KOH(epeHIUsIX;

YMEHHME OLEHUBATh THUIIOTE3bl U TEOPUU O TMPOUCXONKICHUH KU3HH,
YeloBeKa M YEIOBEYECKHMX pac, O NpPUYMHAX, TMOCIEICTBUAX M CIOCOOax
IPEeIOTBPALLEHU I100aIbHBIX U3MEHEHUH B 6nocdepe;

YMEHHE OCYIIECTBIISATh OCO3HAHHBINA BHIOOp OyayIiel mpodeccuoHaIbHOU
ACSTeNTbHOCTH B 00NMAacTH OWOJOTHH, DJKOJIOTHUH, MPHUPOAONOIB30BaHNU,
MEIULMHBI, OMOTEXHOJIOTUHU, IICUXOJIOTUH, BETEPUHAPUH, CEIbCKOTO X03HCTBA,
NUIIEBOM  MPOMBIIUICHHOCTH,  YIAyOJdsITh  TMO3HABATENbHBI  WHTEpEC,
HaIIPaBJICHHBI Ha OCO3HaHHBIM BBIOOP COOTBETCTBYIOLIEH Mpodeccuu u
NPOJOHKEHHE OHMOJOTMYECKOro 00pa3oBaHUS B OpPraHM3alMsIX CpPEIHEro

po(eCCHOHALHOTO U BBICIIETO 00pa30BaHUsl.



TEMATHUYECKOE INTAHUPOBAHHUE 10 KJIACC

KounuecTBo yacoB DJIEeKTPOHHbIE
Ne ni/m HaumenoBaHue pa3ieioB U TeM Kontpousnbie | NpakTuseckue (undposBbie)
NpOrpamMmbl Bcero o0pa3oBaTtejibHbIE
padoThI padoThI pecypeni
1 buosnorus kak Hayka 1
2 2KuBble cHUCTEMBI U UX U3YUYEHHUE 2
3 buonorust kineTku 2 0.5
4 XuMUYecKasi OpraHu3aius KIeTKU 10 1
5 CtpoeHue u GyHKIMH KIETKH 8 2
6 OOMeH BellecTB U MpeBpallleHue YHEPTHH B 9 1
KJICTKE
7 H"aCJIGIICTBeHHaﬂ uH(popMaIus U peanu3anus 9 0.5
e B KJIETKe
JKU3HEHHBIN UK KJIETKU 6 1
9 CtpoeHue U pyHKIIMH OpraHU3MOB 17 1.5
10 PazmHoXeHuUe 1 pa3BUTHE OPraHU3MOB 8 1.5
1 ['eHeTHKa — HayKa O HACJIEICTBEHHOCTH U ) 0.5
M3MEHYUBOCTH OpPraHU3MOB
12 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHUYHUBOCTH 6 1
14 ['enernka yenoBeka 3 0.5
15 Cenexkiusi OpraHu3MOoB 4 1
16 buoTtexHosiorus U cuHTeTUYECKask OMOJIOT s 4
17 PesepBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 13




11 KVIACC

KosmyecTBo 4acoB DJIEeKTPOHHbIE
Nen/n | HaumenoBanme pa3aesioB ¥ TeM IPOrPAMMBI B Kontpounsnsie | [Ipakruueckne | (WAPpoBbIe)
cero padoThI padoThI oOpa3oBaTe/IbHbIE
pecypcsl
1 3apoxICHUE U PA3BUTHE IBOFOIIMOHHBIX 4
MPEACTABICHUI B OMOJIOTUN
2 MukposBontouus U €€ pe3ysbTaThl 14 2
3 Maxkpo3BOIIOLHS U €€ PE3YIbTAThI 6
4 [IpoucxoxaeHue u pa3BUTHE KU3HU HA 3eMIIe 15 1.5
5 [IpoucxoxaeHue yenoBeKka — aHTPOIOreHe3 10 1
DKOJIOTHSI — HayKa O B3aUMOOTHOIIICHUSIX
6 OpPraHU3MOB U HAJOPTaHU3MEHHBIX CUCTEM C 3 0.5
OKpY>Karollei cpenou
7 OpranusMmel U cpeia 0OUTaHus 1.5
DKOJIOTHS BUJIOB U MOIMYJISLIHI 0.5
DKoJorust cood1EeCTB. DKOIOIMUECKHE
9 H 12 0.5
CUCTEMBI
10 buocdepa — rimobanbHast sKOCHCTEMA
11 YenoBek U OKpy:Karolas cpeaa
12 PesepBHOE Bpems
OBLIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 0 7.5




HOYPOYHOE IINTAHUPOBAHHUE 10 KJIACC

Ne KoJunuecTBo yacoB Mara DJIEeKTPOHHbIE
/i Tema ypoka K 0 - uugposbie
Bcero OHTpﬁom’H paK;"quK a y odpa3oBaTeIbH
ble pa0doThl | He padoThl BIE pecypeb
| buonorus kak KOMIUIEKCHas HayKa U Kak 1 02.09.25
94acTh COBPEMEHHOT0 00IIecTBa
2 JKuBbie cucTeMbI M UX CBOMCTBA 1 04.09.25
YpoBHEBas OpraHu3anus )KUBbIX CUCTEM 1 05.09.25
4 HcTopust OTKPBITHS B U3YYCHHS KIICTKH. 1 9.09.5
Knerounas Teopust
Meto1bl MOJNIEKYIAPHOM U KIIETOYHOU
ouonoruu. [Ipaktuyeckas padora «3ydenue
5 METO/IOB KJIETOYHON OHOIOTHH 1 0.5 11.09.25
(xpomarorpadusi, anexrpodopes,
muddepeHnnansHoe HeHTPUPYTrHpoBaHUE,
[11IP)»
6 XHUMHUYECKUI COCTAaB KIETKU 1 12.09.25
7 MuHepanbHbIC BENIECTBA KICTKH, UX 1 16.09.25
OMOoJIOTHYECKasl POJIb
Opranuueckuie BeIeCTBa KJIETKU — OeJIKH.
8 Jlaboparopnas pabota «O6HapykeHHe 1 0.5 18.09.25
OEJIKOB C TIOMOIIBI0 KAYeCTBEHHBIX
peaxkiuin»
CoiicTBa, K1accudukanus u GyHKIuu
9 Crolicrsa, Quicattus 1 QyHK 1 19.09.25
10 Opranuveckuie BEemecTBa KICTKH — 1 29 09.25
yTJ€BOIBI
11 OpraHuuecKue BEmEeCTBA KIIETKH — JIUITHIBI 1 23.09.25




Hyxkneunossie kucnorsl. [JHK u PHK.
Jlaboparopuas padota «VccnenoBanue

12 HYKJIEMHOBBIX KUCJIOT, BBIJICJIICHHBIX U3 05 25.09.25
KJIETOK Pa3IUYHBIX OPTaHU3MOB)

13 Crpoenne u pynkuuu ATO. [pyrue 26.09.25
nykieosuarpudocdarsr (HTD)

14 CexBenuponanue JIHK. MeTopl reHOMUKH, 51025
TPAHCKPUNTOMUKHU, TPOTEOMHUKH

15 MeTo bl CTPYKTYpHOM OMOJIOTHH 3.10.25

16 Tuns! knetok. [IpokapuoTnueckas KiieTka 7.10.25
CtpoeHue 3yKapuoTUYECKOM KIETKH.

17 [IpakTuueckas padbora «/3yueHue cBOUCTB 0.5 8.10.25
KJIETOYHOU MEMOpPaHbI»

18 [ToBepXHOCTHBIN anmapaT KJIETKH 9.10.25
OpnHoMeMOpaHHbIE OPraHOU/ b KJIETKH.

19 [IpakTuyeckas padora «/3ydueHne NBUKECHUS 0.5 14.10.25
LUTOIJIA3MbI B PACTUTENIbHBIX KIETKAX)
[TosryaBTOHOMHBIE OpraHOW/IbI KJIETKU:

20 MUTOXOHAPHH, TuTacTH bl JlabopaTtopHas 0.5 16.10.25
pabora «VccnenoBanue miazmMoan3a u
JIETJIa3MOJIM3a B PACTUTENIbHBIX KIIETKaX»

21 HememOpanHble opraHOU/ bl KJIETKU 17.10.25

22 Crtpoenue u QyHKIHUH g11pa 23.10.25
CpaBHuTENIbHAS XapaKTEPUCTUKA KIETOK

23 sykapuoT. Jlaboparopnas padota «3yuenue 0.5 24.10.25

CTPOCHUS KIJICTOK Pa3JIMIHBIX OPraHU3MOB»




ACCI/IMI/IJ'ISILII/IH U JUCCUMMIIANUA — JIBEC
CTOpOHBI MeTabonu3Ma. Turmbl oOMeHa

24 BeniecTB. JlabopaTopnas padora «M3ydenune 06.11.25
KaTaJTUTHYECKON aKTUBHOCTU (hepMEHTOB (Ha
MpUMepe aMuIIa3bl WK KaTajaa3bl)»
@epMEHTAaTUBHBIN XapaKTep PeakLui
KJIETOYHOTO MeTabonu3ma. JlabopaTopHas
25 pabora «M3y4ueHue pepMeHTaTUBHOTO 0.5 07.11.25
pacliuernieHus IepoKcHuia BOA0poa B
PACTUTENLHBIX U KUBOTHBIX KIIETKaX)
26 benku-akTuBaTOPHI U OCIKH-UHTHOUTOPHI 11.11.25
27 ABTOTpOQHBIN THIT 0OMEHA BEIIECTB 13.11.25
28 dorocuHTe3 14.11.25
Xemocunres. JlaboparopHas pabota
29 «CpaBHeHHUE ITpoLeccoB OTOCUHTE3A U 0.5 18.11.25
XEMOCHHTE3a»
AHa’poOHbIe OpraHu3Mbl. Bubsl OposkeHus.
30 Jlaboparopnas pabota «CpaBHeHUE 20.11.25
MIPOLIECCOB OPOKEHUS U TBIXAHUS
31 AspoOHBIE OpraHU3MBbI. DTaIlbl 21.11.05
SHEPreTHYECKOro oOMeHa
DHeprus MeMOpaHHOTO IrpaJIueHTa
32 npotoHoB. CuHTe3 AT®: paboTa MpOTOHHOM 25.11.25
AT®-cunTasbl
33 Peakuuun matpuyHoro cuHTe3a 27.11.25
34 Tpanckpunuus — Marpuusslid cuate3 PHK 28.11.25




35 Tpancnsuus u e€ srarbl 02.12.25

16 KoaupoBanue amunokuciot. Pons pudbocom 04.12.05
B OMocuHTE3€e Oenka

37 Opranu3zaiiys reHoMa y IpoKapuoT u 05.12.05
3YKapuoT

18 MonexynsapHble MEXaHU3MBI YKCITPECCUU 09.12.25
TE€HOB Y SYKapUOT
Bupycbl — BHekIeTOUHBIE (DOPMBI KU3HU U

39 obOnuraTHbIe MMapa3uThl. [IpakTuyeckas 0.5 11.12.25
pabota «Co3ianue MOJeNid BUPYyCa»

40 Bupycubie 3a6oneBa1vm${ YeNoBeKa, 12.12.25
KUBOTHBIX, PACTEHUN

41 HanorexHomoruu B OMOJIOrUY U MEIULIMHE 16.12.25

42 JKu3HEHHBIN [TUKIT KICTKH 18.12.25

43 Marpuunsiii cuate3 JJHK 19.12.25
Xpomocomel. JTaboparoprast pabota

44 «M3yueHue XpoMOCOM Ha TOTOBBIX 0.5 23.12.25
MHUKpOIIpenaparax»

45 JleneHue KIeTKu — MHUTO3 25.12.25
Tumnsl kaetok. KapuokuHes U IUTOKUHES.

46 JlabopartopHnas pabora «Habnronenue 0.5 26.12.05
MHUTO32 B KJIETKaX KOHYMKA KOPEIIKa JIyKa
(Ha roTOBBIX MUKpOIIpenapaTax)»

47 Perynsuus ;kM3HEHHOTO LUKIIA KIETOK 30.12.25

48 OpranusM Kak eIMHOE 11ETI0e 12.01.26




Txanu pacrenuii. JJaboparopuas pabora

49 «/3yueHne TKaHeH pacTCHUID ! 05 15.01.26
TkaHu )KMBOTHBIX M YEIOBEKA.

50 Jlaboparopnas pabota «M3yueHue Tkaneu 1 0.5 16.01.26
AKUBOTHBIX)»
Opransl. Cucremsl opranos. Jlaboparopnas

51 pabota «/3ydyeHune opraHoB LIBETKOBOT'O 1 0.5 20.01.26
pacTeHus»

52 Ormopa Tena opraHu3MOB 1 22.01.26

53 JIBr>KeHHEe OpraHru3MOB 1 23.01.26

54 [IuTanue opraHu3mMoB 1 27.01.26

55| Mlnmesapurernmon cnorons senonesa ! 290126

56 JlpIxaHue opraHu3MoB 1 30.01.26

57 JIpIxaHue MO3BOHOYHBIX )KUBOTHBIX U | 30006
YenoBeKa

58 TpancnopT BemecTB y OpraHu3MoB 1 5.02.26

59 KpoBeHocHas cucrema o3BOHOYHBIX | 6.02.26
YKUBOTHBIX U YEJIIOBEKA

60 Boinenenue y opranusmoBn 1 10.02.26

61 3amuTa y OpraHu3MoB 1 12.02.26

62 NMmyHHast cucTtema 4yenoBeka 1 13.02.26

63 PazgpaxkumocTs 1 perynsnus y OpraHu3MoB 1 17.02.26

64 ['yMopanibHast perysiius U YHI0KpUHHAS 1 19.02.26

CHUCTEMA XUBOTHBIX U YCJIIOBEKA




65 ®opMBI pa3MHOKEHHUSI OPTaHU3MOB 20.02.26

66 [TonoBoe pazMHOXXEHUE 24.02.26

67 Meiio3 26.02.26
I'amerorenes. O6pa3oBaHue U pa3BUTHE

68 MOJIOBBIX KJIeTOK. JlaboparopHast pabota 0.5 270226
«M3yueHune CTpOoCHHUS MOJIOBBIX KJICTOK Ha
TOTOBBIX MUKPOIIpETapaTax»

69 NuauBuayanbHOE pa3BUTHE OPraHU3MOB — 3.03.26
OHTOTEHE3

70 3akjaJKa OpraHoOB U TKaHEW u3 5.03.26
3apO/IbIIIEBHIX TUCTKOB
Poct u pa3zButue xxuBoTHbIX. JlabopaTopHas

71 paborta «BbIsSBIICHHE TPU3HAKOB CXOJICTBA 0.5 6.03.26
3apo/ibliiel TO3BOHOYHBIX KUBOTHBIX)
PasMHOKEeHHME U pa3BUTHE PACTECHUI.

72 JlaGopatopnast pabota «CTpoeHHE OpraHoOB 0.5 10.03.26
Pa3MHOXKECHHUS BBICIIIUX PACTCHHIND)

7 HcTopust CTAaHOBICHUS U Pa3BUTHS TCHETUKH 12.03.26
KaK HayKH
OCHOBHbIE TIOHATHUS U CUMBOJIBI TEHETUKH.

74 Jlaboparopnas pabdota «JIpo3oduia kak 0.5 13.03.26
O00BEKT FeHETUYECKUX UCCIICOBAHUI
3aKOHOMEPHOCTH HACe0BaHUs TPU3HAKOB.

75 MonoruOpuaHoe CKpeluBaHue. 0.5 17.03.26

[IpakTuueckas pabora "U3zydyenue
PE3yJIbTaTOB MOHOTHOPHIHOTO CKPEITMBAHUS




y 1po30¢ b

I_II/ITOJ'IOFI/I‘ICCKI/IG OCHOBBI MOHOFI/I6pI/II[HOI‘O

76 1 19.03.26
CKpELIMBaHUS

77 AHnanusupyroiee ckpenuBanue. Hemomanoe | 20.03.26
JOMUHUPOBAHUE
Jurnbpunnoe ckpermubanue. [Ipaktuueckast

78 pabota «/3y4eHne pe3yabTaToB 1 0.5 24.03.26
JUTUOPUIHOTO CKPEUIUBAHUS Y APO30(PUIIbD)

79 [{uTomornyeckue OCHOBBI JUTUOPUTHOTO 1 26.03.26
CKpELIMBaHUS

80 CuenieHHOe HaclieIoBaHUE MTPU3HAKOB 1 27.03.26

81 XpOMOCOMHasl TEOpHUsl HACIEICTBEHHOCTH 1 7.04.26

82 ['eneruka nona 1 9.04.26

83 I'enoTHn Kax 11eJ0CTHAA CUCTEMA 1 10.04.26

24 FeHeTHqUeCKHI?I KOHTPOJIb Pa3BUTHUSA | 14.04.26
pacTeHuM, )KUBOTHBIX U YETIOBEKA

25 H3meHunBOCTh TpU3HAKOB. Buibl 1 16.04.26
U3MEHYUBOCTH

86 MopaudukarmoHHass K3MEHUYUBOCTh 1 17.04.26
BapuanvoHHsIl psig 1 BapUallMOHHAS
kpuBas. JlabopaTopHas pabora

27 «HMccnenoBanne 3aKOHOMEPHOCTEN 1 0.5 20.04.26

MOIU(PHUKAITIOHHON U3MEHUHUBOCTH.
[TocTpoeHne BapuallMOHHOTO psifa U
BapUaIMOHHON KPUBOW




88

I'enoTunnueckas N3MEHYUBOCTb.
KoMOnnaTuBHAasI N3MEHINBOCTE

22.04.26

89

MyTanoHHast U3MEHYHBOCTb. [IpakTndeckas
pabora «MyTtauuu y npo3oduisl (Ha
TOTOBBIX MUKpOIpEnapaTax )»

0.5

23.04.26

90

3aKOHOMepHOCTI/I MYTAIMOHHOI'O ITpoLecca.
OIHUIeHeTHKA U SITMTEeHOMHKA

28.04.26

91

I'enernka yenoseka. [IpakTuueckas pabora
«CocTaBiieHHe U aHAJIN3 POJIOCIOBHOI»

0.5

30.04.26

92

MeTtoapl METUIIMHCKON T€HETUKU

5.05.26

93

3HaueHHuE MEJUIIMHCKOM I'eHEeTUKH B
IpeaAOTBpalliICHUN U JICUCHUHU I'CHCTUYCCKUX
3a00/I€BaHUH YeJIOBEKa

7.05.26

94

OcHOBHBIE TIOHATHUS CEIEKITUH.
Jlaboparopnas pabota «3yduenue copTos
KyJIbTYPHBIX PACTCHHI U MOPOJ JOMAITHUX
KUBOTHBIX)»

0.5

8.05.26

95

MeToapl CEeNeKIIMOHHOMN pabOTHI.
Jlaboparopnas pabota «3ydueHre MeTo10B
CEJIEKI[UU PACTECHUII»

0.5

13.05.26

96

JIOCTHKEHHUSI CEJIEKIIUN PACTEHHUN U
*UBOTHBIX. [IpakTHueckas pabora
«ITpuBHBKa pacTeHUI»

14.05.26

97

CoxpaHeHue, U3y4eHHUE U UCTI0JIb30BaHUE
TE€HETUYECKUX PECYPCOB

15.05.26

98

buotexHoorust Kak Hayka U OTpaciib

0.5

19.05.26




npousBoacTBa. [IpakTuueckas pabora
«3yueHne 00beKTOB OMOTEXHOJIOTUI

OcHOBHBIE HaIIpaBJICHUS CUHTETHUYECKOM

99 1
Onoyorun

100 XpoMOCOMHas U T€HHAasI HHKEHEPHUS 1 21.05.26

101 MenuiuHcKrue OMOTEXHOIOTUH 1 22.05.26
PesepsHrlii ypok. IToBTopenne, 000011eHNE,

102 PBHBIT YP o B 1 23.09.25
cUcTeMaTu3alus 3HaHUI

OBHIEE KOJIMYECTBO YACOB I10 102 13.5

[TPOIT'PAMME




11 KVIACC

No KoanyecTBo yacos Jlara JIeKTPOHHbIE
o/ Tema ypoka Beero Koutpoabu | llpakruueck | U3yueHH | nu(pOBbIe
ble padoThl | He padoThI f o0pa3oBaTesIbH
ble pecypchl
1 OposouronHas Teopust Y. lapBuna 1
5 JBr>KyIe CUIIbl 3BOJIFOIMA BUAOB 10 Y. 1
HapBuny
3 Bbopn0a 3a cyiecTBoBaHMEe, €CTECTBEHHBIN U 1
HCKYCCTBEHHBIH 0TOOD
4 DopMUpOBaHUE CHHTETUYECKON Teopuu 1
IBOJIIOIHNH
5 DTalbl 3BOIIOIMOHHOTO MpoIiecca: |
MUKPO3BOIIOIUS 1 MAKPOIBOIIOLIUS
6 [onynsus — 3nemeHTapHas eAMHULIA |
3BOJIIOLIUN
3aKOH reHeTUYECKOro paBHOBecus Jx.
7 Xapau, B. BaiinOGepra. JlabopaTopHas 1 0.5
pabota «BbIsBICHHE U3MEHUUBOCTH Y '
ocobeil ogHoro BuIa»
8 DneMeHTapHbIe GaKTOPBI IBOTIOIUN 1
9 Oddext ocnoBarens. IhdexT OyTbUIOYHOTO |
TOPJIBIIIKA
10 Murpanuu. M3omsmun nomynsauuin: 1
reorpaduueckas, OMoJIOrHIeCcKas
11 EcrecTBeHHBI 0TOOp — HaNPABJISAIOMINI 1




(bakTop BOIIOIUN

12

[TooBoii oT6op

13

[Ipucnoco0aeHHOCTh OPraHU3MOB Kak
pe3ynbTaT MUKpo3BoJtonmu. JlaboparopHas
pabora «M3ydenue apoMopho30B U
UIMOAIaNTAlUI y PACTCHUH U )KUBOTHBIX»

0.5

14

[Ipumeps! npucnocodaeHuil y OpraHu3MoB:
MopdooruuecKue, HU3N0IOTHIECKUE,
OMOXHMUYECKHE, IIOBEICHYCCKHUE.
JlaGopaTtopHas padora «IIpucnocobneHus
OpPraHU3MOB U UX OTHOCUTEIIbHAS
1eJIeCO00Pa3HOCThY

0.5

15

Bupa, ero kputepuu u CTpyKTypa.
JlaboparopHas pabota «CpaBHEHHE BHIOB
10 MOP(OJTOTHIECKOMY KPUTEPHIO»

0.5

16

CrtpykTrypa BUa

17

BunooGpa3oBanue kak pe3ynbTar
MUKPO3BOIOIIH

18

CBs13b MHUKPOSBOJOIOUA U ITUACMHUOJIOT A

19

Maxpoasontouus. [Tlaneonronornueckue
MCTOJbI U3YUCHUS 3BOJIIOIUN

20

BI/IOFeOFpa(bI/I‘leCKI/IC METObI NU3YUCHUA
9BOJJIIOIIMH

21

9M6pI/IOHOFI/I‘leCKI/IC H CPAaBHUTCIIBHO-
MOp(bOHOFH‘ICCKI/Ie MCTOAbI U3YUCHUA
3BOJIFOIIUH




MoneKyaapHO-reHETUYECKHUE,

22 OMOXMMHYECKHUE U MATEMATUYECKHUE METOIBI
M3Y4YECHUS IBOJTIOIIAN

23 OO6111e 3aKOHOMEPHOCTH SBOJIOLINU

24 AnantuBHas paguanus. HepaBHOMEpHOCTh
TEMIIOB 3BOJIIOLIMH

25 Hayunbie runoTe3sl mpouCX0KACHUS KU3ZHU
Ha 3emie

2% JloHayuHbIe IPEACTABICHUS O 3apOKICHUU
JKM3HU

7 OCHOBHBIE 3Tarbl HEOPraHUYECKOU
SBOIIOLUHN

28 ['unoTesbl 3apoKaACHUS )KU3HU
Uctopus 3emiu 1 MeTOAbI €€ N3ydEHUsI.

79 JlabopaTtopHas pabora «3yyenue u 0
OTNMCaHUE UCKOIAEMBIX OCTaTKOB JIPEBHUX 3
OpraHU3MOB)

30 HavanbHble aTanbl opraHM4ecKoi IBOJIIOLUN

31 OBOJIIOLMS SYKAPUOT
OCHOBHBIE Tarbl YBOJIIOIUN PACTUTEIHHOTO

1 mupa. [IpakTuueckas padbora «3yuenue 0.5
0COOEHHOCTEH CTPOEHHUS PACTEHUI Pa3HbIX '
OTJIEJIOBY

1 OCHOBHBIC 3TaIThl YBOJIIOIUN JKHBOTHOT'O

MHpa




3BOJIIOIII/I$I JKHNBOTHBIX. HpaKTI/I‘-IeCKaSI

34 pabora «3yuenrne ocOOEHHOCTEN CTPOCHUS 0.5
MIO3BOHOYHBIX )KUBOTHBIX)
15 PazButue xu3Hu Ha 3emMIie 1o spam u
nepuoaam
16 MaccoBble BBIMUPAHUSI — IKOJIOTUYECKUE
KPHU3UCHI MPOILIOTO
37 CoBpeMeHHbIH 3KOJIOTUYECKUI KPU3HUC, Er0
0COOEHHOCTHU
18 CoBpemeHHasl cucTeMa OpraHu4eckoro
IPOLLIOTO
19 OCHOBHBIE CHCTEMAaTUYECKUE TPYIIIIBI
OpraHU3MOB
40 AHTpONOJIOTHUS] — HayKa O YEJIOBEKe
A1 PazBurue npeacrasienuit o
IIPOUCXOXKICHUN YEJIOBEKa
MecTo yenoBeka B CUCTEME OpPraHH4eCKOro
4 mupa. JlabopatopHas padora «/3yuenue 0.5
0COOCHHOCTEH CTPOEHUS CKEJIeTa YellOBeKa, '
CBSI3aHHBIX C MIPSIMOXOKICHUEM»
43 JIBrKy11IME CUIIBI aHTPOIIOT€HE3a
44 CooTHolieHne OMOJIOTHYECKUX U
COLIMATILHBIX (PAKTOPOB B AaHTPOIIOTCHE3E
45 OCHOBHBIE CTaIMM AHTPOIIOTEHE3a

46

ITaneorenerrka U najecoreHOMHUKA




47

OBOJIIOLHS COBPCMCHHOI'O YCIIOBCKA

48

Yenoseueckue pachl. [Ipaktuyeckas pabora
«M3yueHune 3KOIOTHYECKUX afanTaiui
YeJI0BEKa»

0.5

49

MexaucuIInHapHbBIC METOIbI
AQHTPOIIOJIOTUHU

50

3apoxICHUE U PA3BUTUE IKOJIOTHU

51

Mertonsl skonorun. Jlaboparopnas padbora
«M3yueHue MeTo0B SKOJIOTHUECKHUX
UCCIJICTOBaHUID)

0.5

52

3HaUueHHE YKOJIOTHYECKUX 3HAHUH 1A
YCJIOBCKA

53

Dkonorudeckue GpakTopsl

54

Abuotnueckue gpakropbl. CBET Kak
sKoyoruueckuit paxrop. JlaboparopHas
pabora «BblsiBIeHUE pucnocodIeHui
OpPraHU3MOB K BIIUSIHUIO CBETa»

0.5

55

Aobuotnueckue daktopsl. Temneparypa kak
sKoyoruueckuit gpaxrop. JlaboparopHas
pabora «BblsiBIeHuE npucnocodeHui
OpPraHU3MOB K BIUSHUIO TEMIIEPATYPbI»

0.5

56

Abuotnyeckue gpakropbl. BraxHocTh Kak
sKoyoruueckuit paxrop. JlaboparopHas
pabora «AHATOMHUYECKHE OCOOCHHOCTH
pacTeHMii U3 pa3HbIX MECT OOUTAHUA»

0.5

57

Cpenbl 0OMTaHUsT OPTaHU3MOB




58

buonornueckue puTMbl

59 JKuznennbie popMbl OpraHu3MOB

60 buoTtnueckue haxkropsl
3HaueHHe OMOTUYECKUX B3aHMOICHCTBUI

61 JUTSL CYIIECTBOBAHUS OPTaHU3MOB B CpeJie
obutanus

2 DKOJOTUYECKHE XapaKTePUCTUKU
HOMYJISILIH
OCHOBHBIE TIOKA3aTEIH MOIYJISIUH:

63 YUCJIICHHOCTb, INIOTHOCTh, BO3PACTHAS U
MOJIOBAs CTPYKTYpa
OCHOBHBIE TIOKA3aTEIH MOIYJISIUH:

64 POXKIAEMOCTh, IPUPOCT, TEMIT POCTa,
CMEPTHOCTh, MUTPALIUN

65 DKojorudeckasi CTpyKTypa MonyJsuuu

66 JlnHamuKa MOMyIsuud U €€ perysius

67 KpuBsie pocta 4uCIeHHOCTH MOMYIISIINH.
KpuBbie BEDKUBaHUS
Dkonorndeckas Huma Bujaa. JlaboparopHast

68 pabora «IIpucnocoOneHust cemsiH pacTeHUN 0.5
K PaCCEIICHUIO»

69 Bun xak cucrema nomnynsuui

70 3aKOHOMEPHOCTH MOBEJCHUS U MUTPALIUNA
YKUBOTHBIX

71 Coo0111ecTBO OpraHu3MOB — OHOIICHO3




72

DKocucrema Kak OTKpbITasi cucreMa

prTOBOpOT BCHICCTB U IIOTOK SHECPIruu B

73
3KOCHUCTEME

74 OCHOBHBIE TIOKA3aTENN FKOCUCTEMBI

75 DKOJIOTUYECKHUE TUPaMHU/IbI

76 H3meHeHus coo0I11ecTB — CYKIIECCHH

77 [IpupoHbIe 5KOCUCTEMBI. DKOCUCTEMBI 03€p
U PEeK. DKOCUCTEMBI MOPEH 1 OKEAHOB

73 [IpupoaHbIe 3KOCUCTEMBI. DKOCUCTEMBI
TYHJp, JIECOB, CTEIEU, TyCThIHb

79 AHTPONOreHHbIE SKOCUCTEMBI

20 Ypboskocucremsl. [Ipaktudeckas padora 0.5
«3yuenue u onucanue ypo0IKOCUCTEMBDY '
3aKoHOMEPHOCTH (HOPMHUPOBAHUS OCHOBHBIX

81 B3aUMOJICVCTBUI OPraHU3MOB B
HKOCUCTEMAX
MexaHu3Mbl BO3JAEHCTBUS 3arPsI3HEHUN

%) pa3HBIX THIOB HA CYOOPraHU3MEHHOM,
OpPraHU3MEHHOM, MOMYJISLIMOHHOM U
HKOCHUCTEMHOM YPOBHSAX

23 buocdepa — obmeranerapHas 060109Ka
3emun

84 VYuenue B. U. Bepnanckoro o 6uochepe

25 3aKOHOMEPHOCTH CYIIECTBOBAHUS

ouocdepsr




KpyroBopots! BemecTs u

86 OMOT€OXUMHUYECKUE IUKITBI

%7 3onanbHOCTH Ouochepbl. OCHOBHBIE OMOMBI
CyIIu

88 YcroitunBocTh 6nochepbl

89 DKOJIOTUYECKHNE KPU3HUCHI U UX TIPUUUHBI

90 BosneiicTBue uenoBeka Ha Ouocdepy

01 AHTpONIOT€HHOE BO3/ICHCTBHUE HA
PaCTUTEIbHBIN U )KUBOTHBIN MUD

92 OxpaHna npuposl

93 OcCHOBHBIE TIPUHIHUITBI YCTOWYUBOTO
pa3BUTHS YETIOBEUECTBA U MPUPO/IBI
PannonanbHOE pUPOIONONB30BAHKE U

94 COXpaHEeHHEe OMOJIOTHYECKOro pa3Ho0Opasus
3emun

95 O6o006menne o Teme «MUKPOIBOIIOLHS U
€€ pe3yIbTaThD)

96 O06006menne 1o Teme «MaKpOIBOIIOUS U
€€ pe3yIbTaThD)

97 O606mmenue o teme «I[Ipoucxoxnenue u
pa3BUTHE )KU3HHU HA 3eMIIe»

08 O606mmenue o teme «IIpoucxoxaeHue
YeloBeKa — aHTPOIIOTEHE3»

99 O06006menne o Teme «DKOJIOTHS — HayKa O

B3aUMOOTHOLICHUAX OPraHU3MOB»




100 O606mienne o Teme «OpraHu3Mel U cpea

oOuTaHu»

O0600611IeHME 10 TEME «IKOJIOTHS BUIOB U

101 .
HOITYJISILIUID

O606mmenue o treme «buocepa —

102
ryi00anbHasi 3KOCUCTEMAY

OBILIEE KOJIMYECTBO YACOB I10
[TPOIT'PAMME

102

7.5




HNPOBEPAEMBIE HA EI'D 110 BUOJOI'MU TPEBOBAHUA K
PE3YJIbTATAM OCBOEHUSA OCHOBHOM OBPA3OBATEJIBHOM
IHPOI'PAMMBI CPEJJHEI'O OBIIEI'O OGPA30OBAHUA

Kon
nposepsie
MOro
TpeOOBaH
usi

IIpoBepsieMble TpeOOBaHMS K TMpPeIMETHBIM pe3yJabTaTaM
OCBOEHHSI OCHOBHOIH 00pa30oBaTe/IbHONl NPOrpaMMbl CpeIHero
o0urero oopazoBanust

CdopmMupoBaHHOCTh 3HAHUM O MeECT€ U pOJIU OUOJOTHUU B
CHUCTEME €CTECTBEHHBIX HayK, B (hOPMHPOBAHUU COBPEMEHHOM
€CTECTBEHHOHAYYHOW KapTHUHBI MHpA, B IIO3HAHUU 3aKOHOB
MPUPOJIBl U PEIICHUH )KU3HEHHO BayKHBIX COLMATIbHO-ITUYECKHX,
DKOHOMHYECKHX, OJKOJOTHYECKUX TPOOJIeM dYeIOBEUeCTBa, a
TaKke B pelIeHUH BOIIPOCOB palMOHATILHOTO
OPUPOAOIOIL30BaHUusd, B  (OPMHUPOBAHUU  IIEHHOCTHOTO
OTHOILIEHUS K TMpUpOJe, OOIIEeCTBY, 4YEJIOBEKY; O BKJIaJe
POCCUHCKUX U 3apyO€KHBIX YUYEHBIX — OHMOJIOTOB B Pa3BUTHE

OHOJIOTUN

Bnanenue cucteMoil 3HaHMII 00 OCHOBHBIX METOJIaX HAyYHOI'O
MO3HAHMs, HWCIOJIB3YEMBIX B OHMOJOTHYECKHUX HCCIEIOBAHUAX
KHUBBIX OOBEKTOB M DJKOCHCTEM (ONHCaHUE, W3MEPEHUE,
poBeJeHUE HaOIOJEHMI); croco0aMu BBISBICHHUS U OLICHKH
AHTPOITOT€HHBIX W3MEHEHUH B IIPUPO/IE.

YMenue BBIJIBUTaTh TUIIOTE3BI, IIPOBEPSITH 170:¢
HKCIIEPUMEHTAJIBHBIMU  CPEACTBaMH,  (HopMynupys  Lelb
UCCJIEIOBAHMS, AHAIM3UPOBATH IMOJYYEHHBbIE pE3yJbTaThl H
JieaTh BBIBOJIBI.

BrIsiBIIEHHE 3aBUCHMOCTH MEXAY HCCIELYEMBIMU BEIMYMHAMM,
OOBSICHEHHE TMOJIYYEHHBIX pe3yJbTaTOB U (HOPMYIHpPOBAHUE
BBIBOJIOB C UCIIOJIb30BAHUEM HAyYHBIX IOHSATUH, TEOpUU H

3aKOHOB

YMeHne BianeTh CUCTEMOW OWOJIOTMYECKUX 3HAHUHM, KOTOpas




BKJIFOYAET: OCHOBOIMOJIAralolIue OHOJIOTUYECKUE TEPMHUHBI U
NOHATHS ()KU3Hb, KJIETKA, TKaHb, OPTaH, OPraHu3M, BUJI, TIOMYJISIIS,
JKOCHUCTeMa, OwmorieHo3, Ownocdepa; wmerabomm3M, TOMEOCTas,
KJICTOUHBIA WMMYHHUTET, OHOCHHTE3 Oeiika, OHOIOJMMEpHI,
JTUCKPETHOCTD, camoperyJisius, CaMOBOCIPOU3BEICHNE,
HACJIEJICTBEHHOCTh, W3MEHUYMBOCTb, JHEPrO3aBHCUMOCTb, POCT H
pa3BuTHE);

ononornyeckue Tteopuu: kierouyHas teopus T. IlIBanna, M.
[Inennena, P. BupxoBa; KJI0OHaIbHO-CEIIEKTUBHOIO HNMMYHHUTETA
I[I. DOpmux, WN.M. MeuHukoBa, XpOMOCOMHAsl  TEOpUs
HacneacTBeHHOCTH T. MopraHa, 3aK0H 3apOJbIIIEBOr0 CXOACTBA
K. bapa, »Bomounonnas teopuss Y. /lapBuHa, CHHTETHYECKas
TEOpHs IBOJIIOIMU, Teopusi aHTpornoreHeza Y. JlapsuHa; Teopus
ouoreoneno3a B.H. CykauéBa; yuenue H.M. BasuioBa o
IIEHTpaX MHOT000pa3us W TMPOUCXOXKACHUS KYJIbTYpPHBIX
pacrennii, yuenue A.H. CeBeprioBa 0 MyTSX M HalpaBICHUSIX
sBosronuy, yauenue B.W. Bepranckoro — o 6uocdepe);

3aKOHBI  (€AMHOOOpa3Wsi TIOTOMKOB IIEPBOTO  ITOKOJICHHS,
pacileryieHus]  MPU3HAKOB,  HE3aBUCUMOIO  HACIEIOBaHUS
npu3HakoB ['. MeHzens; CUeIIEeHHOTO HAacaeqOBaHUs TPU3HAKOB
Y HapylIeHUs cuervieHus reHoB T. MopraHa; roMoJIOru4ecKux
pAIOB B HaciueACTBeHHOM wu3MeHunBocth H.M. Basunosa;
reHeTudeckoro pasHoBecus Jx. Xapmum m B. BaitaOepra;
3apoapieBoro cxonctBa K. bapa; OmoreHernueckwii 3akoH D).
['exkens, ©. Mromepa);

OPUHITUIBI (YUCTOTHI TAMET, KOMILUIEMEHTAPHOCTH);

npaBuwia (MuHuMyMma FO. JIubuxa, SKOJOTHYECKOW MHUpaMUIbI
guces, OMoMacchl ¥ SHEPTUN);

runote3bl (koarepBatHor AWM. OmapuHa, mepBHYHOTO OyIbOHA

JIx. Xonpaeitna, mukpocdep C. @okca, pudosuma T. Uek)

YMeHue peuiaTtb IMOMCKOBBIC OHOJIOTHYECKHE 3aJa4u, BBIABIIATDH




IMPUINHHO-CJIICACTBCHHBIC CBi3HU MCIKIY HNCCIICAYyCMBbIMU
OMOJIOTMYECKUMH O6’[>CKTaMI/I, nmpounccCaM U ABJICHHAMU, OCJIATb
BBIBOJIbI Y1 ITPOTHO3bI HA OCHOBAHHWHU ITOJTYUYCHHBIX PC3YJIbTATOB,

COCTaBJITh TI'CHOTHIIMYCCKUC CXCMblI CKPCIIMBAHHWA OJII PaA3HBIX
THUIIOB HACJICAOBAHMWA IIPU3HAKOB Y OpPraHu3MOB, COCTaBJIATb
CXCMbI IICPCHOCA BCHICCTB M OHCPIUHM B IJSKOCHCTCMAX (HCHI/I

IIUTaHWA, ITHIICBBIC CGTI/I)

YMeHHE YCTaHABIMBATh B3aWMOCBSI3U MEXAY CTPOCHUEM H
(GYHKIUSAMU: OPraHOMJIOB, KJIETOK pPa3HbIX TKaHEH, opraHamMu M
CHUCTEMaMH OPTaHOB Y PACTEHUM, )KUBOTHBIX U YEJIOBEKA; MEKIY
TamaMu OOMEHa BEIIECTB;, STalmaMH KIETOYHOTO IHKJIA |
KU3HEHHBIX IIMKJIOB OPraHM3MOB, STamamMH SMOPHOHAIBHOTO
pPa3BUTHS; TEHOTUIIOM M (PEHOTUIOM, (EHOTUIIOM U (paKTOpamMu
Cpellbl 0OUTaHUs; IPOLECCAMH SBOJIIOLNM; JIBUKYLIIUMHU CUIIAMU
AHTPOIIOTE€HE3a; KOMIIOHEHTAaMHU PA3JIMYHBIX JKOCHCTEM U

IPUCIOCOOJICHUSIMU K HUM OPTaHU3MOB

YMeHue BBIICNATh CYNIECTBEHHBIC TPU3HAKU:

CTPOCHHS  BUPYCOB, KJETOK MPOKApHOT U  DYKapHoT;
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPTraHHW3MOB, BHJIOB,
OMOTreOoIeHO30B, PKOCUCTEM U OMOChephl; CTPOCHUSI OPTaHOB U
CUCTEM OpIaHOB pACTEHMi, >KUBOTHBIX, UEJIOBEKA; IMpPOLIECCOB
KHU3HEAEITENIbHOCTH, MPOTEKAIOIIMX B OpraHU3Max pacTEeHUH,
KUBOTHBIX M YEJOBEKa; OHMOJOTMYECKHX MPOILECCOB: OOMeHa
BemiecTB (MeTabonmn3m), nHGOPMAIIMU U MIPEBPAIICHUS SHEPTUH,
Opo’keHus, aBTOTPO(HOr0 U reTepoTPOHOr0 TUIOB MUTAHUS,
¢oToCcuHTE3a M XEMOCHHTE3a, MUTO03a, MEil03a, raMeToreHesa,
IMOpHUOreHe3a, MOCTIMOPUOHAIBHOTIO Pa3BUTHUS, PAa3MHOKEHUS,
WHIUBUIYAIbHOTO  pa3BUTUS ~ opraHu3ma  (OHTOTEHE3a),
B3aMMOJICHCTBUS T€HOB, FE€TEPO3NUCA; NEUCTBUM UCKYCCTBEHHOTO
oTOOpa, CTAOMJIM3UPYIOIIEro, JBHXKYIIETO U Pa3pbIBAIOLIETO

CCTCCTBCHHOI'O 0T60pa; AJUIOIIATPUYCCKOI'0O U CUMIIATPUICCKOI'O




BUJI000pA30BaHUs;, BIMSHUS JBWXKYIIUX CHJI DBOJIOIHMH Ha
reHO(POHT TOMYJSAIUU; MPUCITOCOOTICHHOCTH OPraHU3MOB K
cpene oOOWTaHWSA, 4YEpEAOBAHWS HAIPaBICHUN  SBOJIOINM;

KpyroBopoTa BC€IICCTB U ITOTOKA S9HCPIuU B SKOCHUCTEMAX

ChopMUPOBAaHHOCTh ~ YMEHHUS  BBLICTATh  CYIICCTBEHHBIC
NPU3HAKH  BUPYCOB, KJIETOK MPOKAPUOT H  DYKAPHOT;
OJTHOKJICTOYHBIX W MHOTOKJICTOYHBIX OPraHU3MOB, BHJIOB,
OMOTEeOIIeHO30B M 3KOCHCTEM; OCOOCHHOCTH IPOIIECCOB OOMEHa
BEIIECTB M TNpEBpallleHHs] dHEPrud B KIETKe, (oTocuHTE3a,
IUTACTUYECKOTO M DHEPreTHYeckoro oOMeHa, XEMOCHHTE3a,
MHUTO3a, MeH03a, OIUIOJAOTBOPCHHS, PA3BUTHUS U PA3MHOKCHHS,
WHANBUAYAIILHOTO Pa3BUTHS OpraHuM3Ma (OHTOreHe3a), OOphObI
3a CyIIECTBOBaHHE, €CTECTBEHHOTO OTOOpa, BUA000pa30BaHUS,
NpUCIOCOOJICHHOCTH OPraHU3MOB K Cpele OOMTaHUWs, BIHMSHHA
KOMIIOHEHTOB ~ JKOCHCTEM, AaHTPOIIOTEHHBIX HM3MEHEHHUH B
IKOCHCTEMaX CBOEH MECTHOCTH, KPYrOBOPOTa BEUIECTB U

IpeBpalleHHs SHEPTUH B Orochepe

YMeHrne  HCHOJB30BaTh  COOTBETCTBYIOIIME  ApPTyMEHTHI,
OMOJIOTUYECKYI0O  TEPMUHOJOTHMIO M CHUMBOJHMKY  JJs
JIOKAa3aTeJIbCTBA POJICTBA OPraHU3MOB Pa3HBIX CUCTEMATUYECKUX
IpyNi; B3aUMOCBSI3M OPraHU3MOB U CPEJlbl OOMTAHUS; €IMHCTBA
YeJIOBEUYECKUX pac; HEOOXOAMMOCTH 370pOBOro 00pa3a *HU3HHU,
COXpaHEHHUs pa3HOOOpa3us BUAOB M HKOCHUCTEM KaK YCJIOBHS

COCyHIICCTBOBAHUA IIPUPOABI KU YCJIOBCUCCTBA

YMeHne KpUTUYECKH OLIEHUBATh UH(OPMAIMIO0 OMOJIOTUYECKOTO
COJIEpKAHUS; MHTEPIPETUPOBATH ITUYECKHUE aCIEKThI
COBPEMEHHBIX  HCCICIOBaHMH B  OHWOJOTHH, MEAUIIMHE,
OMOTEXHOJIOTUH; PAcCMaTpUBATh IJIOOAIbHBIE 3KOJOTHYECKHUE
npo0JieMbl COBPEMEHHOCTH, (OPMHUPOBATH IO OTHOIIECHUIO K

HUM COOCTBEHHYIO MO3HITHIO




HEPEYEHD 2JIEMEHTOB COIAEP KAHUSA, ITPOBEPAEMbBIX

HA EI'D 1O BUOJIOI'MHA

Kon

IIpoBepsieMbIi 3JIEMEHT COAEPKAHUSA

buonorus xak HayKa. JKuBbIe CHCTEMBI U X HN3Yy4YCHUC

1.1

CoBpeMeHHass OMOJIOTUS — KOMIUIEKCHasi Hayka. buomoruueckue
HAyKW MW H3ydyaeMble HMH [pobiemMbl. DyHIaMEHTAIbHBIE,
MPUKJIaHBIC U TTIOMCKOBBIE HAYYHBIE UCCIEA0OBAHUS B OMOJIOTUH.

3HadeHne OMOIOTHH B (DOPMUPOBAHUH COBPEMEHHON €CTECTBEHHO-
Hay4yHOW KapTUHBI Mmupa. [Ipodeccun, cBA3aHHBIE ¢ OHOIOTHEH.
3HadyeHWEe OWOJIOTMM B TPAKTUYCCKON ACSITCIBHOCTH YeJIOBEKa:
MEJUIIMHE, CEJIbCKOM XO34MCTBE, IPOMBIIUICHHOCTH, OXpaHe

IPUPOIBI

1.2

JKuBble cHcTeMBl Kak mpeaMeT u3ydeHus Ouonoruu. CBoicTBa
JKUBBIX CUCTEM: €JMHCTBO XMMHUUYECKOIO COCTaBa, IUCKPETHOCTD U
LEJTOCTHOCTh, CJIO)KHOCTb U YIOPSJOYEHHOCTh CTPYKTYPBHI,
OTKPBITOCTb, CaMOOpraHu3aIus, CaMOBOCITPOM3BE/ICHUE,
pa3apaxKMuMOCTh, U3MEHUUBOCTb, POCT U Pa3BUTHE.

YpoBHU  OpraHu3alMy  KUBBIX  CHUCTEM:  MOJICKYJISIPHBIH,
KJIETOYHBIN, TKAHEBBI, OPTraHU3MEHHBIN, OIMYJISLMOHHO-BUIOBOM,
HKOCUCTEMHBIN (OmoreorieHoTUYeckuii), ouochepusiil. [Ipoieccsl,
MPOUCXOJIAIINE B )KUBBIX cucTeMax. OCHOBHbBIC MPHU3HAKHU KUBOTO.

KuzHb Kak popMa CyIliecTBOBaHUS MaTEPUU

1.3

Metonpl Omonormdeckoii Hayku. HaOmomenue, wu3MepeHue,
DKCIIEPUMEHT, CUCTeMaTh3auus, MeTaaHam3. lloHdatue o
3aBUCUMOM M  HE3aBUCUMOW  TIiepeMeHHOW. [lnaHnupoBanue
skcriepuMenTa. [loctanHoBka wu mpoBepka rumnore3. Hymepas
runote3a. [loHstue BbIOOpKM M €€ JocToBepHOCTh. Pazbpoc B
ouosiornyeckux gaHHbIX. OIEHKa JTOCTOBEPHOCTH ITOJYYEHHBIX
pe3ynbTaToB. [IpuymHBI MCKa)X€HUsT PE3YyJIbTATOB 3KCIIEPUMEHTA.

I[loHsITHE CTATUCTUYECKOTO TECTA

KneTrka kak Onojiornueckasi CUCTEMA




2.1

Knetka — cTpykTypHO-GYHKIHMOHAJIbHAS €IMHMUIIA KUBOTO.
Uctopust otkpeitusa kietku. Paborer P. I'yka, A. JleBenryxka.
Knerounas teopusi (T. IIBann, M. Ilneiinen, P. Bupxos).
OCHOBHBIE TTOJIOKEHUSI COBPEMEHHOM KJIETOYHOU TEOPHHU.

MeToabl MOJIEKYJIAPHOM M KJIETOUYHOM OMOJOTMH: MUKPOCKOIIHS,
xpomarorpagus, 3JeKTpodope3, METOJ MEUYEHBIX aTOMOB,
muddepeHmanbHoe  IeHTpU(yTUpoBaHUe,  KyJIbTUBUPOBAHHE

KJIICTOK

2.2

XUMHYECKUU COCTaB KJIETKH. Makpo-, MHKPO- 51
yJIbTPaMUKpPOdJIEMEHTBl. Boma u €€ poinp Kak pacTBOPUTEIN,
peareHra, y4yacTue B CTPYKTYPUPOBAHUM KIIETKH, TEIIOPETYIISALNH.
MunepanbHble BeIIeCTBa KJIETKH, WX Ouojorndeckas posb. Ponb
KAaTHOHOB ¥ aHUOHOB B KJIETKE.

buonornyeckne nosmmMepsl. benku. AMHWHOKHMCIOTHBIM COCTaB
oenkoB. CTpykTypbl 0eiaKkoBOil Mosekyibl. [lepBuuHas cTpykTypa
Oesika, MENTUAHAs CBsA3b. BTOpuuHas, TpeTuyHasi, YeTBEPTUUHAS
cTpykTyphl. Jlenatypanus. CsoiictBa OenkoB. Kmaccudukamms
oenkoB. buonornueckue QPyHKIuU OEIKOB.

VYrineBoapl. MoOHOcCaxapuapl, JIHWCaxapulbl, OJUIOCAXapuabl U
nonucaxapuabl. OOmui TMiaH CTpOeHUS W (PUBNKO-XUMHUUYECKUE
CBOMCTBA yTrieBOJI0B. bronoruueckue GyHKINMU YII€BOIOB.
Jlumuaet. ['uapodunsHO-THAPODGOOHBIE cBOMCTBA. Knaccudukarus
munuaoB.  Tpurnuuepuabl, (HochoMUnuab, BOCKH, CTEPOUIBL
buonornueckue  ¢yHknuu — gunuaoB.  OOmme  cBOMCTBa
OMOJOrMYecKux MeMOpaH — TEKy4ecTb, CIHOCOOHOCTh K
CaMO3aMBbIKaHMIO, ITOIYTIPOHULIAEMOCTD.

Hyxnennoseie kucnorsl. JIHK m PHK. Crpoenne HykienHOBBIX
kucioT. Hykmeoruasl. IlpuHimn xomiuiemeHtapHocTu. IIpaBuiio
Yapradda. Crpykrypa  JHK —  nBoliHag CIupab.
Mecronaxoxaenue u ouonornueckue pynkuuu JJHK. Buast PHK.

Oynkuuu PHK B knetke.




Crpoenune mosiekysibl AT®. Makpo3prudeckue CBs3U B MOJIEKYJIE
AT®. buonornyeckue ¢Qynkiuun ATD. BoccTaHOBIEHHbBIE
nepeHocurku, ux ¢pyHknun B kinetke. CekBennponanue JTHK.

CtpykTypHas OuWoJOTHS: OWOXMMHYECKHE H OHOPU3HUECKHEC
VCCIIEIOBAHUSl  COCTaBa W NIPOCTPAHCTBEHHOW  CTPYKTYpPBHI

OMOMOJIEKY T
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Tunel  KJIETOK:  JyKapuoTHYecKass M  MPOKAPUOTHYECKAS.
CTpyKTypHO-(QYHKIIMOHATIbHbIE 00pa30BaHUs KIETKH.

Crpoenne npokapuoTHyeckod Kierku. Kilerounas  creHka
Oaktepuil u apxeil. OCOOEHHOCTU CTPOEHHSI TeTePOTPOPHOU U
aBTOTPO(HON MPOKAPUOTUYECKHX KIETOK. MecTo H  poJib
IPOKapHOT B OMOLIEHO3aX.

CtpoeHne # (QPyHKIMOHMUPOBAHUE 3YKAPUOTUYECKOM KIIETKH.
[Inasmatuueckas  MemOpana  (tasmanemma).  CTpykTypa
IUIa3MaTUYecKol  MemOpaHbl.  TpaHCOpT  BELIECTB  uepe3
MJ1a3MaTUYECKYIO MeMOpaHy: MaCCUBHBIN (muddysus,
obneruénnas nuddysus), akTUBHBIA (MEPBUYHBIA U BTOPUYHBIN
akTUBHBIM TpaHcnopT). [lomynponunaemocts MemOpanbsl. Pabora
HATpUN-KaJIMEeBOr0 Hacoca. DHAOLMUTO3: MHUHOLUTO3, (Paromuros.
Ox3ouuTo3. Kierounas crenka. CTpykrypa U QyHKIMH KJIETOYHOR
CTEHKH pacTeHUi, rpuOoB.

[Mutonna3ma. I{uTo3zonb. IlumTockener. JIBMKEHHME IIUTOILIA3MBEL.
Opranougpl kiaeTkd. OJHOMEMOpAaHHBIE OpPraHOWIbl KJIETKU:
snpomuiazmaruueckas cetb (D1IC), anmapat ['onbaxku, TU30COMBIL,
ux crTpoeHue u (QyHKuuA. B3anMOCBS3b OAHOMEMOpPAaHHBIX
opraHonioB kjieTku. CTpoeHue TIpaHyIsIpHOTO PETHKYJIyMa.
Cunre3 pactBopuMbIX OenkoB. CHHTE3 KIETOYHBIX MEMOpaH.
['mankuii  (arpa”yfsipHBIA) SHIOIUIA3MATHYECKUN  PETHKYIIYM.
CekperopHas ¢yHkuus anmnapata ['onpmxu. TpancnopT BemiecTs B
KieTke. Bakyonu pacturenbHbIX kinetok. Kiierounsiii cok. Typrop.

HOJIyaBTOHOMHBIG OpraHonabl KIICTKH: MUTOXOHAPHWH, IIJIIACTU/IBIL.




Crtpoenue M (QyHKIMM MHUTOXOHApUN W T1uiactui. I[lepBuuHble,
BTOPUYHBIE U  CJIOKHBIE IUIACTUABl  (POTOCHUHTE3UPYIOIINX
JYKapHUOT. XJIOPOIUIACTBI, XPOMOIUIACTHI, JIEMKOILIACTHI BBICIIAX
paCTEHUI.

HememOpannble opraHougsl kietku CrpoeHue u  (QyHKIUU
HeMeMOpaHHBIX OpraHOMUIOB KJICTKHU. Pubocomsl.
MukpodunameHnTsl. ~ MbllieyHble  KIETKH.  MUKpPOTpYOOUKH.
Kiterounsiii nentp. CtpoeHue u IBUKEHHUE KTYTUKOB U PECHUYEK.
MuxkpoTpy6ouku uToriasmsl. LleHTpuosns.

Anpo. O6onouka sapa, XpOMaTHH, KapUOILIa3Ma, SAPBIILIKH, UX
ctpoeHue W GyHKUMH. SgepHbli  OETKOBBIA ~ MaTPHKC.
[IpocTpaHCTBEHHOE PACHONOKEHHE XPOMOCOM B HHTEp(azHOM
sanpe. benkn XxpoMaTuHa — TUCTOHBI.

Kierounble BkimoueHuss. CpaBHHUTENIbHAS XAPAKTEPUCTUKA KIIETOK

AYKapUOT (pacTUTEILHOM, )KUBOTHOM, TPUOHOM)
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AccuMWISIASL M JUCCUMIUIALIASA — JIBE CTOPOHBI METa0O0JIM3MaA.
Tunbl oOMeHa BemecTB: aBTOTPOGHBIA U  TETEPOTPOQHBIN.
VYyactue kuciaopoja B OOMEHHBIX IpoLeccax. DHEPreTUUYECKOe
oOecrieueHne KieTku: npesBpamieHue AT® B 0OMEHHBIX
nponeccax. {DepMEHTATUBHBIM XapakTep pPEaKkUud KIETOYHOTO
meTtabonmm3ma. DEepMEeHTHI, UX CTPOCHHE, CBONCTBA M MEXaHU3M
JEUCTBUSL. KodepMmeHTsI. OTnnuus (bepMeHTOB OT
HEOPraHWYECKUX KaTalln3aTOpOB. belKu-akTUBATOphl U OENKH-
UHTUOUTOPBL. 3aBUCUMOCTh CKOPOCTH (DEpMEHTATHBHBIX pEaKLui
OT pa3IMYHBIX (PaKTOPOB.

[lepBUuYHBIA  CHUHTE3 OPraHUYECKUMX  BEHIECTB B KIIETKE.
dotocunTe3. Ponb xjoporacToB B mpolecce (HOTOCHMHTE3a.
CeeroBass U TeMmHOBas (a3pl. [IpoaykTUBHOCTH (hOTOCHHTE3A.
BnusiHue pa3nuuHblX (AaKTOPOB Ha CKOpPOCTh (POTOCHHTE3A.
3Hauenue PoTrocuHTE3A.

XEeMOCHUHTE3. PasznooOpaszue OpPraHU3MOB-XEMOCHUHTETHKOB:




HUTpUPUIIUPYIOIINE OaKTepuH, >Kelle300aKTepuu, cepobaKTepuH,
BOJIOPOJIHbIE OaKTepUH. 3HAYCHUE XEeMOCHUHTE3A.

Anaspobubie opranu3Mbl. Bunbr Opoxenus. [IpoaykTsl OposkeHus
U WX HCIOJH30BAHUE YEITOBEKOM. AHA’POOHBIE MUKPOOPTAHU3MBI
KaK 00bEKThl OMOTEXHOJOTHH M BO30OYAUTEIHN OOJIE3HEH.
AdpoOHBIE  OpraHM3Mbl. JTambl JHEPreTUYECKOT0  OOMeEHa.
[logroroButenbHbIi  dTam.  [nmukonu3 —  OECKUCIOPOHOE
pacIIeIICHHE TIIFOKO3BI.

buonornyeckoe OKHCICHHWE, WIM KIETOYHOE abixaHue. Pomb
MUTOXOHJpUM B  Mpoleccax OHOJIOrHYECKOr0  OKUCICHUS.
[Muknuueckue peaknuu. OxucnurenbHoe (ochopunrpoBanue.
[IpeumyimectBa a’poOHOro myTH OOMEHAa BEUIECTB IEpeq

aHa’poOHBIM. D(PPEKTUBHOCTH SHEPTETUIECKOTO 0OMEHa

2.5

Peaknuu matpuyHoro cuHresa. [IpyHIMI KOMIUIEMEHTAPHOCTH B
peakuMsax MaTpU4YHOro CHHTe3a. Peanm3anus HaCleICTBEHHOU
uHpopMaiuu. ['eHeTndecKuil KoJ, ero CBoMcTBa. TpaHCKpUIIIUS —
Marpuunbii  cunTe3  PHK.  IlpuHnmmer  TpaHckpunmmu:
KOMIIJIEMEHTAPHOCTh, AHTHIIAPAUIEIBHOCTh, ACUMMETPUYHOCTb.
Tpancnsiuuss u €€ »stanbl. Yuacthue TtpaHcnoptHeix PHK B
ouocunTe3e Oenka. YcmoBus OuocuHTe3a Oenka. KomupoBanue
aMuUHOKHCIOT. Ponb prbocoM B 6rocuHTE3e Oernka.

Opranuzanuss reHomMa y NOpPOKapuoT M JyKapuor. Perynsanns
aKTUBHOCTU T'€HOB Yy MpokapuoT. I'unote3a onepona (P. YKaxoO,
XK. Mano). Perymsiuus OOMEHHBIX HpPOLECCOB B  KIETKE.
Kiterounslil romeocras.

Bupycol — HeksieTouHble (YOPMBI )KU3HU M OOJUTATHBIC MMApa3UTHI.
CrpoeHrne mpOCTBIX W CIOXHBIX BHPYCOB, PETPOBHUPYCOB,
OakTeprodaros.

Bupycubie 3a0o05eBanus 4yenoBeka, >KUBOTHbIX, pacTteHuit. CITU/L,

COVID-19, connanbHble 1 MEAUIIMHCKUE MTPOOIEMBI

2.6

Knerounbrii 1muki, ero mnepuoisl U peryisanus. HMurepdaza u




MUTO3. OCOOCHHOCTH IPOIECCOB, MPOTEKAIOIMMUX B HHTepdase.
[logroroBka  KIETKM K  JCJICHHUIO. IIpecunreTnyeckui
(HIOCTMUTOTUYECKHI), CUHTETUYECKUH W TMOCTCUHTETUYECKUI
(MpeMHUTOTUYECKUI) IEPHOBI UHTEP(A3BI.

Marpuunsbiii cunte3 JJHK — perukanus. [IpuHIune! pernnvkanuu
JHK: KOMIJIEMEHTApHOCTb, IOJYKOHCEPBATUBHBIA  CHHTE3,
aHTUIapamienbHoCcTh. MexanusMm perukanuu JHK. XpoMocomel.
Crpoenue xpomocoM. Tenmomepsl u Teaomepasa. XpOMOCOMHBIN
Ha0Op KJIETKU — KapuoTHI. J[MIUTOMAHBIA W TaIIONIHBIA HaOOPbI
xpomocoM. ['omosiornunsie XpoMocoMblL. [10J10BbIE XpPOMOCOMBI.
Henenue knetku — Muto3. CTaaud MUTO3a U TPOUCXOJAIINE B HUX
npouecchl.  Tumbl  muro3a. KapuokmHe3 ©W  UHUTOKUHES.
buonornueckoe 3HaueHWe MUTO3a. Perymsanus MHTOTHYECKOTO
nukiia kiaetku. [Iporpammupyemas KiaeTouHasi THOEIb — alomnTo3.

CDYHKI_II/IOHaJ'IBHaH T'CHOMHKAa

OpranusMm Kak OMOJIOTUYECKask CUCTEMA

3.1

OIHOKJIETOYHBIE, KOJIOHUAIbHBIC, MHOTOKJIETOYHBIC OPTraHU3Mbl U
MHOTOTKaHEBBIE OPTaHU3MBI.

@®opMBbl  pa3sMHOKECHHS  OpraHWU3MOB: Oecronoe  (BKJIOYas
BEreTaTUBHOE) M TMOJIOBOE. Buabl 0ecrnonoro pa3MHOXKEHUS:
MOYKOBAHUE, CIOPYIIALUS, PparMeHTaIs, KIOHUPOBAHUE.
[TonoBoe pa3mHoxkeHue. [loyIOBbIE KIIETKH, WM ramMersl. Menos.
Craguu meiiosa. IToBenenue xpoMocoMm B Meio3e. Kpoccunroaep.
buonornueckuil CMbICII ME03a U MOJIOBOro mporecca. Menos u
€ro MECTO B JKM3HCHHOM ITUKJIC OPTaHU3MOB.

[IpenzaponspiliecBOe  pa3BuTHE. ['ameTroreHe3 y  JKMBOTHBIX.
[TonoBeie xene3pl. OOpa3oBaHWE W PA3BUTHE ITOJIOBBIX KIIETOK.
Cnepmarorene3 u ooreHe3. CTpoeHHUE TIOJOBBIX  KIIETOK.
OmnaoA0TBOpeHHE U AMOPHOHAIBHOE PA3BUTHE  KHWBOTHBIX.
Cnoco0Ob1 OTUIOJIOTBOPEHUS: Hapy>XHOE, BHYTpEHHEE.

[lapTeHorenes.




WuauBuayanbHoe pasBuThe oOpraHusmoB (oHToreHes). Cramuu
HAMOpHOTeHe3a J>KUBOTHBIX (Ha MpuMepe Jrymku). JpoOrieHue.
Tuner npobnerms. OcoOEHHOCTH IPOOICHUS MIICKOITUTAIONTUX.
3apo/bIlieBbIe JIMCTKU (TacTPyJIsivs). 3aKiiagKka OpraHOB U TKaHEH
W3  3apOJbIIIEBBIX  JIMCTKOB. B3amMHOe BiusHHE  yacTei
pa3BuUBaroerocss  3apojbiia  (3MOpUOHANIbHAS  MHIYKIUSA).
Jaknajgka IUIaHa ~ CTPOEHHA  >KMBOTHOTO KAk  pe3yJbTar
MEPAPXUYECKUX  B3aWMMOJCUCTBUM  T'E€HOB. Biusnue  Ha
AMOPHOHAIBHOE Pa3BUTHE PA3IUYHBIX (HAKTOPOB OKPYKAFOIIEH
Cpenbl.

Poct u pa3Butue KuUBOTHBIX. [lOCTAMOPHOHANBHBIN MEPHO/I.
[Ipsimoe u Hempsimoe pa3Butue. Pa3Butne ¢ Meramopdoszom y
OECIO3BOHOYHBIX U TO3BOHOYHBIX JKMBOTHBIX. buHoioruueckoe
3HAQYEHUE MPSMOTr0 U HEMPSAMOTr0 Pa3BUTHs, UX PACIPOCTPAaHEHUE B
npupojie. Tumbl pocta KXKUBOTHBIX. DAKTOPHI PETYJSLUM POCTA
YKUBOTHBIX M yenoBeka. CTaguu MocTIMOPUOHATIBLHOTO PAa3BUTHS Y
YKUBOTHBIX U 4esioBeKka. [lepro/ibl OHTOreHe3a YesioBeKa.
PazmHOXeHME U pa3BuTHE pacTeHui. ['ametodut u crnopodwur.
Meiio3 B KU3HEHHOM MHKJIE pacTeHuil. OOpa3oBaHue CIIOp B
nporecce Merosa. ['ameroreHe3 y pacteHuil. OmiogoTBOPEHUE U
pa3BUTHE PACTUTENIBHBIX OPraHu3MoB. /|BOWHOE OIUIOI0TBOPEHUE
y I1BETKOBBIX pacTeHuil. OOpa3oBaHUE U pa3BUTHE CEMEHHU.

MexaHu3MBbI PEeTrysIOr OHTOI'CHE3a Y paCTeHI/Iﬁ H ) KUBOTHBIX

HCTOpI/I}I CTAHOBJICHHUA MW pa3BUTHUA TI'CHCTHKHM KaK HAYKH.
OCHOBHBIC TCHETUYCCKHE IIOHATHS M CHUMBOJLL. [ OMOJIOTMYHBIC

XPOMOCOMBI, aJJICJIbHBIC TICHbI, AaJIbTCPHATUBHLIC [IPHU3HAKMH,

3.2 JOMUHAHTHBIA M pPELECCHUBHBI  NpPH3HAK,  [OMO3UIOTA,
reTepo3uroTa, 4YUCTas JHUHMS, THOPHUAbI, TE€HOTUN, (HEHOTHII.
OcCHOBHBbIE METO/IbI TEHETUKHU: rUOPUI0JIOTHYECKUH,
LUTOJIOTUYECKHI, MOJIEKYIISIPHO-T€HETUUECKHI

33 Mounorubpuanoe ckpeuuBanue. [lepBeiil 3axkon Menzaens — 3aKoH




enuHooOpasusi ruOpuAoB  mepBoro  mnokosieHus.  [IpaBuio
JOMUHHUpOBaHUA. Bropoil 3akoH MeHaens — 3aKOH paclieIuIeHUs
IIPU3HAKOB. [{uTonorMueckue  OCHOBBI ~ MOHOTHOPUIHOTO
CKpemnBaHus. [ umore3a 4uCTOTH ramer.

AHanmusupyroniee  cKkpemuBaHue. [IpoMexyTodHBIM — Xapakrep
HacileqoBaHUs.  PaclueruieHne  NPU3HAKOB  IIPU  HEIOJIHOM
JOMUHHUPOBAHUH.

JurnbpugHoe ckpemuBaHue. TpeTwii 3akoH MeHaens — 3aKoH
HE3aBHCHUMOIO  HAClelOBaHUs NpU3HAKOB. lluTonormueckue
OCHOBBI TUTMOPUIHOTO CKPEILMBAHUS.

CueruieHHoe HacnefoBaHue mpu3HakoB. Paborer T. Moprana.
CueruieHHOE HacleI0BaHUE TE€HOB, HAPYILIECHHUE CLETUICHUS MEXKIY
reHamMm. XpoOMOCOMHAsI TEOPHsI HACJIEICTBEHHOCTH.

['eneTnka mosa. XpOMOCOMHBIM MEXaHW3M OIPENEIECHUS I0Ja.
AyTOCOMBI M  TOJOBBIE XPOMOCOMBL.  l'OMOrameTHbli U
reTeporaMeTHeli  Mojl.  I'eHeTudeckas CTpyKTypa IIOJIOBBIX
xpomocoM. HaciienoBanue npu3HakoB, CHETUIEHHBIX € ITOJIOM.
['erorun  kak  menoctHas — cucrema.  lInmeworpormst  —
MHOXXECTBEHHOE JE€HWCTBUE T'€HAa. MHOKECTBEHHBIM aJUICIIU3M.
B3anMopeiicTBue HealsienbHBIX TIE€HOB. KOMIUIEMEHTapHOCTB.

Onucras. [lonumepus
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B3auMoneiicTBre reHoTUma u cpepl mpu GopMupoBaHuu (HEHOTHIIA.
N3MeHunBOCTh, mpr3HAKOB. KayecTBEHHbIE W  KOJIMYECTBEHHBIC
IpU3HAKKM.  Buapl  M3MEHUYMBOCTM:  HEHACIIEACTBEHHAs] U
HACJIEJCTBECHHASL.

MonmudukanroHHas W3MEHYMBOCTh. Ponb cpenbl B hOpMUPOBAHUH
MOIM(UKAIMOHHON W3MEHUYMBOCTH. Hopma peaknuy TpH3HAKA.
Bapuarnmonnsiii psang u BapuanmoHHas kpuBas (B. Horanhncen).
CaoiicTBa MOIM(DMKAIIMOHHON N3MEHYMBOCTH.

['eHoTMnIMUecKass U3MEHYUMBOCTh. (CBONCTBA  T'€HOTUIMYECKOU

HU3MCHYMBOCTH. BI/II[BI TeHOTUITHYECKOM HU3MCHYMBOCTH:




KOMOMHATHBHAS, MyTaIl[MOHHASI.

KoMOuHaTBHAsT W3MEHUYMBOCTh. MeW03 W IIOJIOBOM MpoIecC —
OCHOBa KOMOMHATHMBHOM W3MEHYHMBOCTH. Poib KOMOMHATHBHOMN
W3MEHUMBOCTH B CO3JIaHMM TEHETUYECKOr0 pa3HooOpasus B
npezeiax OJIHOro BUa.

MyTanoHHas ~ M3MEHYMBOCTh.  Buabl  MyTaluid:  I'€HHBIE,
XpPOMOCOMHBIE, TeHOMHbIE. CIIOHTaHHbIE M HWHIYIMPOBAHHbBIC
MYyTaIHH. SAnepHsbie " [UTOIIIa3MAaTHYCCKHIE MyTAalWH.
ComaTtuyeckue W mMOJOBble MyTauuu. [IpuynHBI BO3HUKHOBEHUS
MyTaluid. MyTareHsl ¥ UX BIMSHUAE HA OpraHu3Mbl. 3aKOHOMEPHOCTH
MYTallMOHHOTO IIpoliecca. 3aKOH TOMOJIOTHYECKHUX PSJIOB B
HacneacTBeHHOM u3MeHunBocty (H.W. BaBunos). BaesgepHas

HU3MCHYHMBOCTD U HACIICACTBCHHOCTD

3.5

KapI/IOTI/IH YCJIOBCKA. MG)KI[YHapO,Z[HaSI IIporpamMma HCCICIOBAHHUA

I'CHOMa YCJIOBCKaA. MCTOIIBI HN3YUCHHUA T'CHCTHUKH UYCJIOBCKaA:

reHeaOTHYEeCKUM, OM3HEIOBEIH, LIMTOr¢HETUYECKU,
MOMYJISLIMOHHO-CTAaTUCTUYECKUM, MOJICKYJISIPHO-T€HETUYECKUH.
CoBpeMeHHOE OIpEICIICHUE FCHOTHUIIA: MMOJJHOT€HOMHOE

CEKBECHUPOBAHME, T€HOTUIIMPOBAHUE, B TOM YHUCIIE C ITOMOILIBIO
[1{P-ananu3a. HacrnencrBeHHble 3a00jeBaHus denoBeka. | eHHBIS
U XpOMOCOMHBIE OO0JIE3HM 4YeloBeKa. boye3Hu ¢ HacleACTBEHHOU
NPEIPacHOI0KEHHOCThIO. 3HAYEHUE MEIULUMHCKOM TIE€HETUKU B
NPEJOTBPAILIEHUH U JICHEHUH T€HETUUECKUX 3a00JIeBaHUN YETI0BEKA.

CTBOJIOBBIE KJIIETKU

3.6

JloMecTukanysgs W CENEKIMSA.  3apOXKIACHUE  CEICKUMH U
noMmectukanuu. Yuenue H.M. BaBuioBa o nieHTpax MporuCXOoxKICHUS
1 MHOT00Opa3us KyJbTYpHBIX pacTeHHM. Posb cenekiuu B co31aHuu
COPTOB PACTEHUM U OPOJI ’KUBOTHBIX. COpT, TOpOIa, ITaMM. 3aKOH
TOMOJIOTMYECKUX PAJIOB B HACIEICTBEHHOW u3MeHunMBocTH H.H.
BagsuoBa, ero 3HaueHue i CENCKIMOHHOU PabOTHl.

Mertoabl  cenekiMoHHOM  paboTel. MCKyccTBeHHBIM — OTOOp:




MacCOBBIM M  HMHAWBUIAyaIbHBIM. Tanmbl KOMOMHAIMOHHOMN
ceneknuu. VcneiTanue nmpou3BoauTesiel o moroMctpy. OT6op 1o
TCHOTHITY C TIOMOIIBI0 OIICHKH (PEHOTHIA TTOTOMCTBA U OTOOP IO
TeHOTHUIy ¢ momMoulpo aHanusa JHK.

M cKyCCTBeHHBIM MyTareHe3 Kak METOJ CEJICKIIMOHHOW paboTHI.
PaguanvoHHbIA 1 XMMUYECKUM MYTareHe3 Kak UCTOYHUK MYTaIWi
y KYJIbTYpHBIX (OopM oOpraHu3MoB. Vcmonbp3oBaHHE T'€HOMHOTO
pelakTUpoBaHus W MeToAoB pekomOuHaHTHbIX JHK  nmnsa
MOJTY4YEHUS UCXOJIHOTO MaTepuana JJjsl CEJICKINH.

[lomydyenne  moNWIUIONIOB.  BHyTpuBHIOBass  TUOpUIU3aIMSL
bruskopoacTBeHHOE CKpelMBaHe, WM MHOpUWHT. HepoacTBenHoe
CKpEIllMBaHUE, WM ayTOpuauHr. ['eTepo3uc u €ro MPUYUHBL
Vcnonp3oBanue rereposuca B cenekiuu. OTaanéHHas THOPUIA3aITHSL.
[Ipeononenue Oecriogusi MEXBHUIOBBIX THOpUIOB. JlocTmkeHus

CEJICKIIMY PACTEHUH U AKUBOTHBIX

3.7

OOBEKTBI, HCIONIB3yeMble B OHOTEXHOJIOTUH, — KJIETOYHBIE U
TKaHEBBIE KYJBTYPbl, MHUKPOOPTaHWU3MBL, HX XapaKTEPUCTHKA.
TpaguuuonHas  OMOTeXHOJIOTUS:  XJeOomeueHue, IMOJy4YeHHE
KHCJIOMOJIOYHBIX TPOJYKTOB, BUHOJENHE. MHKpOOHOIOrHYeCKUA
CUHTE3. OOBeKTHI MUKPOOHOIOTHUECKUX TEXHOJIOTUH.
[TpousBoacTBO Genka, aMUHOKHCIOT U BUTAMHHOB. MICKyccTBEHHOE
OIUIOAOTBOpPEHNE. PEKOHCTPYKIMSA SAWLIEKIETOK M KJIOHHPOBAHUE
YKMBOTHBIX. MeTo/ TpaHCIUIaHTalUu SAEP KIETOK.

XpOMOCOMHAas ¥ TeHHas UHKeHepus. FICKyCCTBEHHBIN CUHTE3 IeHa
u KoHCTpyupoBaHue pekomOunHanTHbIX JIHK. JlocTmxkenus u
MEPCHEKTUBBI XPOMOCOMHOM U TEHHOW MHKEHEPUU. MeauimHcKue

OMOTEXHOJIOTHH. VIc1I0abp30BaHNE CTBOJIOBBIX KICTOK

Cucrema 1 MHOT0OOpas3fe OpraHuuecKoro Mupa

4.1

buonornyeckoe  pasHooOpasue  opranu3moB. CoBpemMeHHas
cucTeMa opranuueckoro wmwupa. [lpuHIunel kiaccuduxanuu

OpraHnu3MoOB. OCHOBHBIC CUCTEMAaTHYCCKHUE rpyniibl OpraHnu3MOB.




OcobenHocTH CTPpOCHHUA M KHU3HCIACATCIIBHOCTH OIHOKJIICTOYHBIX
OpPraHu3MoOB. BaKTCpI/II/I, apXxcu, OAHOKJICTOYHBIC I‘pI/I6BI,
OJIHOKJICTOYHBIC BOJOPOCIH, APYTHUC IIPOTHUCTHI. KononnanbsHbie
OpraHnu3MBEI. I[BI/I)KeHI/Ie OAHOKJICTOYHBIX OpraHU3MOB:
aMé6OI/II[HOC, KTYTHUKOBOC, PCCHUYIHOC. 3aHII/ITa Y OOHOKJICTOYHBIX
OPraHu3MoOB. Pa3llpa)KI/IMOCTB Y OJHOKIICTOYHBIX OPIraHHU3MOB.

Takcucer

4.2

MHOroKkiIeTOUYHbIC pacreHus. B3anMocBs3b yacTeu
MHOTOKJIETOYHOT'O OpraHn3ma. TKaHu, OpraHbl U CUCTEMbI OPTaHOB
MHOTOKJIETOYHOTO oOpranu3Ma. OpraHusMm Kak €IuHOE IIeJIoe.
Tkanu pacteHuil. TUnbl pacTUTENBHBIX TKaHE: oOpa3zoBaTeIbHA,
MTOKPOBHAs, TTPOBOIAIIAS, OCHOBHAsS, MexaHndeckass. OCOOEHHOCTH

CTpOEHUs, PYHKIIMI U paclioNOkKEHUsI TKAHEW B OpraHax pacTeHUi

4.3

BereratuBHble M TeHepaTUBHBIE OpraHbl pacTeHud. DyHKIUU
OpranoB u cucreM opraHoB. Kapkac pacrenuid. [IBmxeHue
MHOI'OKJIETOYHBIX PACTEHUU: Tponu3Mbl U Hactuu. [lormomenue
BOJIbI, YIJIEKUCIIOIO ra3a U MHUHEPaJIbHBIX BEIIECTB PACTCHUSIMU.
Jlpixanue pacrenuid. Jud@ys3us ra3oB yepe3 moBEepXHOCTb KIETKH.
TpaHCIIOPTHBIE CHUCTEMBI pACTEHUM. BblIeneHue y pacTeHum.
3ammra y MHOTOKIETOYHbIX pacrteHnid. Kyrukyna. Cpexactsa
[IACCUBHOM ¥ XMMUYECKOU 3a1uThl. DUTOHIUABI.

PaznpaxumMocts u perymsauus y oprasu3moB. Pasnpaxxumocts u
pEeryJisAlus y MHOTOKJIETOYHBIX pacTeHUu. PocToBBIE BemiecTsa u

HUX 3HA4YCHUC

4.5

MHOrokaeTOUYHbIC ’)KUBOTHBIEC. B3aunmMocBs3b qacTen
MHOTOKJIETOYHOTO OpraHu3mMa. TkaHW, OpraHbl U CUCTEMBI OPTaHOB
MHOTOKJIETOYHOTO oOpranu3Ma. OpraHu3m Kak €JIuHOE IIEeJIoe.
I'omeocTa3. TkaHM >KUBOTHBIX M 4YeJOBeKa. THUMBI >XUBOTHBIX
TKaHEW: JIUTEIUAIbHAS, COCIWHUTEIIbHASA, MBIIICUYHAsA, HEPBHAas.
OcoOeHHOCTH CTpOoeHUs, (DYHKIMA M PACIOJOKCHUS TKaHEH B

OpraHax KMBOTHBIX K YCJIOBCKA




4.6

Opranbl U CHCTEMBI OPraHOB UBOTHbIX. DYHKIIMU OpPraHOB H
cucteM opraHoB. Omopa Tena  opranu3moB.  CKeneTbl
OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX >KUBOTHBIX. HapykHblil u
BHYTPEHHUM cKeyleT. CTPOCHUE U TUIIbI COCTMHEHHS KOCTEM.
JIBM>KEHME MHOTOKJIETOYHBIX KUBOTHBIX. [IWTaHWE IKUBOTHBIX.
[IuTanue MO3BOHOYHBIX KMBOTHBIX. J[pIxaHuE )KMBOTHBIX. KoxkHOE
npixanue. JKabepHoe U JIErOYHOE JIbIXaHUE.

JIpIxaHHe MO3BOHOYHBIX KUBOTHBIX. DBOJIOIMOHHOE YCIIOKHEHUE
CTPOCHHSI JIETKUX IIO3BOHOYHBIX JKMBOTHBIX. JlpIxaTenbHas
cucTeMa 4eloBeKa. MexXaHu3M BEHTWISIUU JETKUX Yy MTHI U
MJICKOIIUTAOINX. TPaHCIOPT BELIECTB y OPraHu3MoB. TpaHcopT
BEIIECTB Yy XKHUBOTHBIX. KpOBEHOCHass cucTeMa M €€ OpraHsbl.
KpoBeHocHast cucremMa  TO3BOHOYHBIX  JKMBOTHBIX. Kpyru
KpOBOOOpAIleHUsI.  DBOJIOIMOHHBIE  YCIOXKHEHUS  CTPOCHUS
KPOBEHOCHOW CHUCTEMBbI MO3BOHOYHBIX JKUBOTHBIX. Bblnenenue y
oprann3MoB. Beiaenenue y :kuBOTHbIX. COKpAaTUTENbHBIE BAKYOJIH.
Opranbl BbiaenieHUd. CBS3b MOJOCTA Tejla C KPOBEHOCHOM U
BBIJICJINTEILHOM ~ CUCTEMaMH. BbIIeeHue y  MO3BOHOYHBIX
JKUBOTHBIX. 3alllATa Yy MHOTOKJIETOYHBIX MUBOTHBIX. [IOKpOBBI U
UX IIPOU3BOJHBIE.

Paznpaxxumocts u perynsuus y OpraHusMoB. PasapaxumMocts y
OJHOKJIETOUHBIX OpraHu3mMoB. Takcucel. Paznpaxxumocts u
peryisiiysl y MHOTOKJIETOYHBIX pacTeHU. POCTOBBIE BelECTBA U
VX 3HAYECHHE.

HepBHas cuctema u pednekropHasi peryssiius y MHOTOKIETOYHBIX
*KUBOTHBIX. HepBHasg cucrteMa u €€ OTAENbl. DBOJIOLHOHHOE
YCJI0KHEHHUE CTPOEHUSI HEPBHOU CUCTEMBI Y JKUBOTHBIX.
Paspabotka amroputmMoB u mporpamm i 3 eKTHBHOU
(GYHKIIMOHAIBHONM  AQHHOTAllMM  TE€HOMOB,  TPAHCKPUIITOMOB,
MPOTEOMOB,  METAa0OJIOMOB ~ MHUKPOOPTaHU3MOB,  PACTCHUH,

ZKHUBOTHBIX N YCJIOBCKA




OpFaHI/BM YCJIOBCKA M €0 310POBLEC

5.1

OpraHbl ¥ CUCTEMBI OPraHoOB 4enoBeKa. OTaeIbl TOJIOBHOTO MO3ra
MO3BOHOYHBIX JKMBOTHBIX. Pednekc u pednektopHas myra.
besycnoBubie 1 ycinoBHBIE pediiekchl. ['yMopaabHas perymisaius u
SHJIOKpUHHAs CHUCTEMa JKUBOTHBIX U  4ejoBeka. JKenesbl
SHJIOKPUHHOW CHUCTEMbl W HX TOPMOHBI. JIeHCTBHE TOPMOHOB.
B3anmocCBsi3p HEPBHOM W HHIOKPMHHOM cuCTeM. [ mmoramamo-
runodpuszapHas cucrema. Pedmekc wu pedmekropHas myra.

be3yciioBHbIE U YCIOBHBIE PEPIEKCHI

5.2

3amura opranu3ma ot OosiesHed. IMMyHHasi cucTeMa 4esnoBeKa.
Kietounbli ©  ryMoOpanbHBIM  MMMYHHUTET. BpOoxnEHHBIN,
npUOOPETEHHBIN criennPuiecKuil UMMYHUTET. Teopust KIIOHAIbHO-
cenektuBHoro ummynureta (I1.9pnux, ®.M.bepuer, C.Tonerasa).
BocnanurenbHple  OTBETHI OpraHu3MoB. Poiib  BpOXIEHHOTO

UMMYHUTETA B PA3BUTUH CUCTEMHBIX 3a00JI€BaHUI

53

Kposenocnasi cucrema u €€ opranbel. Cepane, KpOBEHOCHBIE
cocynsl U KpoBb. Kpyrm kpoBooOpamenus. Pabora cepama u eé

peryasiuus

54

Jpixanue yenoBeka. [{uddys3us ra3oB uepe3 NOBEPXHOCThH KIETKH.
JlpixarenbHass cucTeMa 4enoBeKa. JlpIXaTenbHash IOBEPXHOCTb.

Perynsauus npixanus. [{pixarenbHbie 00BEMBI

5.5

[TuieBapuTenbHas CHUCTEMA YyeJI0BEKa. Otnensl
MUIIEBAPUTEIILHOTO  TPaKTAa. [TumeBapuTeabHbIE  KEJE3bI.

BHYTpI/IHOJIOCTHOC N BHYTPHKIICTOYHOC ITMIICBAPCHUC

5.6

[lokpoBel M wux mnpousBoAHble. Oprassl BblaeneHus. [louxu.
Ctpoenne wu  (QyHkunmoHupoBanue HeppoHa. DuibTpanus,
cekpenust U oOpaTHOE BCAachblBaHWE KaK MEXaHM3Mbl PaOOTHI

OPraHOB BBIACJICHHA. O6pa3OBaHI/I€ MOYH Yy YCJIOBCKa

5.7

I[BI/I)KCHI/IG yeJIOBEeKa: MblleyHas cuctema. CKeJleTHbIC MbIIINBI U

Hux pa60Ta. CTpOGHI/IC N THUIIBI COCANHCHUA KocTeH




Teopus 3Bomonnn. PazButue xu3HU HA 3emiie

6.1

OBOJIFOLIMOHHAS TEOpHUs 4. JapBuHa. [Ipennoceuikn
BO3HMKHOBEHUS JapBUHU3MA. JKU3Hb U HayyHas JeATeIbHOCTh Y.
JlapBuHa.

JIBuokynie cuibl 3BodoUMH BUAOB no Y. JlapBuHy (BbICOKas
MHTEHCUBHOCTh Pa3MHOXKEHMsSI OpPraHW3MOB, HAcCJEICTBEHHAs
U3MEHYMBOCTh, OOpb0a 3a CyIIECTBOBAaHUE, ECTECTBEHHBIH U
UCKYCCTBEHHBIN 0TOOD).

Odopmnenue cunTernueckor Teopuu  sBomonuu  (CTDI).
HelitpansHas teopus sBomronuu. CoBpeMEHHas 3BOJIIOLUOHHAS
Ouonorus. 3Hay€HUE HBOJIIOLIMOHHOW TEOpUM B (POPMHUPOBAHUU

€CTECTBEHHO-HAYYHOU KapTUHBI MUPA

6.2

[Tommynsiuus Kak 3neMeHTapHasi equHULIA 3BOJIIOIMU. COBpEMEHHBIE
METOJbl OLEHKW T'€HETUYECKOTO pa3HooOpa3us U CTPYKTYpPbI
MO YJIALU M. N3menenue  reHodoHAa — MOMYJALMM  Kak
AJIEMEHTAPHOE DBOJIIOIMOHHOE SIBJIEHUE. 3aKOH TE€HETHYECKOTO
paBHoBecus [[x. Xapnau, B. BaitnOepra.

OneMeHTapHble  (GaKTOphl  (IBIDKYIIME  CHJIBI)  SBOJIOIHUU.
Mytanmonssiii pouiecc. KoMmOnHaTuBHAsE U3MEHYUBOCTh. [lpeiid
TE€HOB — CJIy4alHbIC HEHAIPABJICHHBIE N3MEHEHUS YAaCTOT AJUIEIEN
B monymsanuax. Oddext ocHoBarens. Murpamuu. M3omsmus
IO JIALUN: reorpaguyeckas (mpocTpaHCTBEHHAas),
ounonoruyeckas (penpoyKTUBHAS).

EcrectBeHHbIil 0TOOp — HampaBiAoOMUNA (PAKTOP HBOJIIOLMH.
®opMBl €CTECTBEHHOTO OTOOpA: ABIKYIIUN, CTAOMIU3UPYIONINH,
paspbiBatoluii (qu3pyntuBHbIi). [lomoBoit 0TOOP.
[Tpucnoco6neHHOCTh OpPraHU3MOB KakK pe3yabTar
MHUKPOIBOJIIOLUH. Bo3HukHOBEHHE IPUCTIOCOOICHUM y
opraam3mMoB. Apomopdo3sl U  uauoamantanuu. [lpumepsl
IPUCTIOCOOICHUI y OpPTraHU3MOB. OTHOCHUTENBHOCTD

HpI/ICHOCO6J'IeHHOCTI/I OpTraHU3MOB.




Bupn, ero kpurepun u ctpykrypa. BunoobpasoBanue kak pe3ynbrar
MUKPO3BOIIOLUH. N3omnsiuust - KIIIOYEBOU ¢dakrop
BUJ000OpazoBanus. Ilytu um  cmocoObl  BHAO0Opa3OBaHUS:
aJJIONaTPUYECKOe (reorpaduueckoe), CUMIIaTPUUECKOE
(3KOJIOTHYECKOE), «MTHOBEHHOE» (monuruIonAM3aNus,
rudpuansanys). JJIMTeIbHOCTh 3BOIIOIUOHHBIX TPOLIECCOB.
Mexanu3mbl (opMHUpOBaHMS OMOJIOTUYECKOTO pa3HOOOpa3usl.

Ponp »BoMOIMOHHON OMONOTHH B pa3pabOTKe HAYYHBIX METO/OB
coxpaHeHuss OmopazHooOpasus. MUKPOIBOIIONHS U KOIBOJOIIHS
mapasuToB M MX  X035€B. MexaHu3Mbl  (OPMHUPOBAHUSA

YCTOMYMBOCTU K aHTUOMOTHKAM U CITIOCOOBI OOPHOBI C HEH

6.3

Meroapl  u3yueHus  MakpodBoonuu. [laneoHronoruueckue
METOAbl ~ W3yueHus oBoionuu. llepexomnsie  QopMbl U
bunoreHeTHYeCKre psiabl OPraHU3MOB.

buoreorpaduyeckue MeTonbl M3ydeHHs dBodtonud. CpaBHEHUE
daopel U ¢dayHl MaTepuKOB W OCTPOBOB. bumoreorpaduueckue
obmactu 3emud. BHIBI-DHIEMHUKH U PEITUKTHIL.

OMOpHOJIOTHYECKUE U CPABHUTEIHLHO-MOP(OIOTHYECKUE METOJIbI
U3YYCHUSI DJBOJIIOIUHU. [ EHEeTHYEeCKHEe MEXaHU3Mbl HBOJIIOIUU
OHTOT€HE3a W  TOSBJICHWS  DBOJIONMOHHBIX  HOBIIECTB.
['oMoornYHBIC M AaHAJIOTHYHBIE OPTaHbl. PyMMeHTapHbBIE OpraHbl
U aTaBU3MBL. MOJEKYIIPHO-TCHETHYCCKUE, OMOXMMHUYECKHUE |
MaTEMaTUYECKUEe METOJbl M3YYEHHS SBOJIONHUU. [ OMOJIOrMYHbIC
reHpl. COBpeMEHHBIE METOJbl TMOCTPOCHUS (HUIOTEHETUYECKHUX
JICPEBHEB.

XPpOMOCOMHEBIE MYTAIIMH U SBOJIOINS TE€HOMOB.

OO6mue 3akoHOMEpHOCTH (TpaBuia) 3Boitonuu. HeoOpatumocTtsb
ABOJIIOIMU. AnanTuBHas pajguainus. HepaBHOMEPHOCTbH TEMIIOB

9BOJIIOIIMH

6.4

HaquHe TUIIOTC3bI IIPOUCXOXKICHUA JXKU3HU HA 3emite. AGHoreHes

H IIAHCIICPMMUSI. I[OHay‘-IHBIG MNpCaACTABJICHUA O 3aPOXKACHHUHN KU3HU




(kpeartnonn3M). ['unore3a MOCTOSHHOTO CaMO3apPOXKJICHUS KU3HU
n e¢ omnpoBepxkeHue omnbiTamu D. Peaum, JI. Cnamnmanmanu, JI.
[MTactepa. [Iponcxoxaenue >kM3HA U aCTPOOHOTIOTHSL.

OCHOBHBIE 3Tamnbl HEOpPraHWYecKouW HBomtonuu. Ilnanerapnas
(reosoruveckas) ABOJIFOLIUSL. XuMuueckas 3BOJIFOLUSL.
AOUOTEeHHBIN CUHTE3 OPraHUYEeCKUX BEIIECTB U3 HEOPTaHUYECKUX.
Oneir C. Mwmiepa u I'. Opu. OG6pa3oBaHue MNOTUMEPOB U3
MoHoMepoB. KoanepBatHas rumore3a AWM. Onapuna, rumnoresa
nepBuuHOro OynboHa Jx. XonmeiiHa, reHeTHueckas rumoresa [
Ménnepa. Pu6o3umer (T. Uek) u rumoreza «mupa PHK» V.
['unGepra.  dopMupoBaHue MeMOpaH W  BO3HUKHOBEHHUE
MPOTOKJIETKHU.

Hcropus 3emmm wu  Meroasl €€ wu3ydeHus. lckomaemsie
OpraHWYeCKHe  OCTAaTKu. ['eoxpoHomorms W €€  METOHBL
OtHOCHUTENBHAS 151 abcomoTHas TE€OXPOHOJIOT S
['eoxpoHoNOrnyecKas 1Kajia: 30Hbl, 3pbl, IEPUOBL, JTOXH.
HadvanbHble 3Tanmbel opranmyeckon sBosirouuu. llosBieHue wu
ABOJIIOLMSL  MEPBBIX  KJIETOK.  OBOJIOLMS  MeTadoiHu3Ma.
Bo3nukHoBeHME mepBbIX 3KOCHCTeM. COBpeMEHHBIE MHUKPOOHBIS
OMOIIEHKM KAk aHajor TMepBbIX Ha 3eMje COOOIIECTB.
Crpomaronutsl. [IpokaproTsl U 3yKapUOTHI.

[Ipoucxoxknenue dykapuor (CuMOMOTeHe3). DBOJIOIHMOHHOE
MPOUCXOXKICHUE BUPYCOB. [IpoHMCXOXKI€HME MHOTOKIETOYHBIX
OpPraHu3MoB. BO3HMKHOBEHHE OCHOBHBIX IPYNIT MHOTOKJIETOYHBIX
OPTraHU3MOB.

OCHOBHBIE ATalbl 3BOJIIOIMU BbICHIMX pacTeHHil. (OCHOBHBIE
apoMmopdo3sl pacTteHuil. Beixon pacrenuit Ha cymry. IlosBieHue
CIIOPOBBIX pACTEHMM MW 3aBoeBaHMe HWMH CymHu. CemeHHbIe
pacrenus. [IporcxoxaeHrne NBETKOBBIX PACTEHUN.

OcHOBHBIE 3Tanbl HBOJIOLMU KUBOTHOTO MHpa. (OCHOBHBIE
apoMopdo3sl )KUBOTHBIX. Benjackas dayna. KemOpuiickuii B3pbIB —

IIOABJICHHUC COBPCMCHHLIX THIIOB. HCpBBIe XOpPOOBBIC KHMBOTHBIC.




Ku3up B Bozme. OBoJIOIMSA NO3BOHOYHBIX. [Ipomcxoxknenue
ampuouii u pentunid. [IporcxoxxaeHre MIEKOUTAIOUUX U MITHLL.
[Mpuanmn kmodeBoro apomopdosa. OcBoeHne 0ecrio3BOHOYHBIMU
Y TIO3BOHOYHBIMU KUBOTHBIMH CYIIIH.

Pasutne xn3HM Ha 3emiie MO 3paM M IIEpUOAAM: apXew,
IIPOTEPO30H, aJIe030M, M€30301, KanlHO301. O6mas
XapaKTEepUCTHKAa  KIMMara W  TEOJOTMYECKHX  IIPOLIECCOB.
[TosiBnenue u pacuser XapaKTEPHBIX OpraHU3MOB.
YrneoOpa3oBaHHe: €ro YCIOBHS U BIUSHHE Ha Ta30BBIH COCTaB
aTMoc(ephl.

MaccoBble BBIMHpAHUSI — 3KOJIOTMYECKHE KPU3HUCHI IPOLUIOTO.
[IpyumHBl W CIEACTBUS MAacCOBBIX BbIMHpaHU. COBpEMEHHBIN

AKOJIOTHYECKUN KPU3HC, €T0 OCOOCHHOCTH

6.5

Paspgensr u 3amaum  aHTponosiornd. MeTOAbsl aHTPOINOJIOTHH.
CraHOBIEHUE MPEACTABICHUM O MPOUCXOXKICHUU YEJIOBEKA.
CoBpeMEHHBIE HAYYHBIE TEOPUHU.

CxoncTBO YenoBeKa ¢ KUBOTHBIMHA. CHCTEMAaTUYECKOE MTOJIOKEHHE
yesioBeka. CBHJIETENBCTBA CXOJCTBA YEJIOBEKA C JKUBOTHBIMU:
CPaBHUTEIBHO-MOP(OIOrHUECcKHUE, AMOPHUOJIOTUYECKHE,
duznonoro-onoxuMuyeckre, nopeaeHdeckue. OTINYNS YeTOBEKa
OT XUBOTHBIX. [IpAMOXOXKJIE€HNE M KOMIUIEKC CBSI3aHHBIX C HHUM
NpU3HAKOB. Pa3BuTme TOJOBHOrO MO3ra M BTOPOM CUTHAJIBbHOMU
CHUCTEMBI.

JBrkymue cuibl (pakTopbl) aHTpOINOreHe3a: OHOJOTUYECKUE,
conpasibHble. COOTHOLIEHWE OMOJOTMYECKHX U  COLMAIbHBIX
(aKTOpOB B aHTPOIIOTE€HE3E.

OCHOBHBIE CTaJUU AHTPOIOT€HE3a. ABCTPAIONUTEKH — JIBYHOIHE
MPEIKU JIIoAen. YemoBeK yMenbli, EPBbIE U3TOTOBICHUS OpYAUN
TpyAa. YesnoBeKk MNpAMOXOISIIMKA M IIEPBBIM BBIXOJ JIOJCH 3a
npenensl Adpuku. YenoBek renenbOeprckuii — oOMuUi Mpegok

HCAHACPTAJILCKOIO YCJIIOBCKA M YCJIOBCKA pPa3yMHOIO. YenoBek




HEaHJEPTAIBCKUI KaK BHJI JIFOAECH XOJOJHOro Kiaumara. YesoBek
Pa3yMHBIN COBPEMEHHOTO THIIA, JEHUCOBCKHMI YEJIOBEK, OCBOCHUE
KOHTHHEHTOB 3a mpeneiamMu AQpukw.

DBOJIOIUST COBPEMEHHOTO ueloBeka. EcTtecTBeHHBI 0TOOp B
HOMYJSIIMIX YesloBeka. MyTallnOHHBINA IPOLECC U MOIUMOPPU3M.
[TonmynsiioHHBIE BOJHBI, Apel( TIeHOB, MUrpauus U «3PQext
OCHOBATEJISD» B NOMYJSLUAX COBPEMEHHOTO YEJIOBEKA.
Yenoseueckne pacel. [lomstme o pace. bonbmme pacsr:
€BpOIECOUTHAS (eBpazwuiickas), aBCTPaJIO-HETPOUTHAS
(9KBaTOpHalibHAsI), MOHTOJIOMAHAS  (a3UaTCKO-aMEpPUKAHCKas).
Bpemss m mytm pacceneHus deloBeka IO IutaHere. EnuHCTBO
YyeloBeuecKuX pac. HayuHas HeCOCTOSTENbHOCTh pacu3Ma.
[TpucnocoOIeHHOCTh Ye0BEKA K Pa3HbIM YCIOBHUSAM OKpYKarouIei
cpenbl. BnusiHue reorpaduueckoil cpenbl M apedda reHoB Ha

Mop(hooTHIo U (PU3UOTOTHIO YETTOBEKA

OKOCHUCTEMBI U MNpUCymue MM 3aKOHOMCPHOCTH

7.1

Paspgensr m 3amaum skonorunu. CBfA3b JKOJOTMM C  JAPYTMMH
HayKaMH.

Metonsl skonorun. [lomeBbie HaOMIOACHHS. ODKCIEPUMEHTHI B
DKOJIOTHU: TPUPOAHBIE U JabopaTtopHsle. MonenupoBaHue B
JKOJIOTUM. MOHUTOPUHT OKPYKAIOLIEW CpElbl: JIOKAJIBHBINU,

PErHOHANBLHBIN U TI100aTbHBIH

7.2

Dkonoruveckrue (QaxkToppl U 3aKOHOMEPHOCTH WX JICUCTBHIL
Knaccudukanusa skonorudyeckux  (akTopoB:  aOHOTHYECKHE,
OouoTuyeckue, anTpornoreHHsle. O01IKME 3aKOHOMEPHOCTH IEHCTBUS
sKkosiornyeckux (axrtopos. [IpaBuno munumyma (K. HInpenrens,
1O. JIu6ux). TomepaHTHOCTh. DBPUOMOHTHBIE U CTEHOOMOHTHBIC
OpraHU3MBbl.

AbGuotnueckue (aktopbl. CBET Kak HKOJIOTMYECKUU (PakTop.
JIelicTBHE pa3HBIX yYaCTKOB COJIHEYHOTO CIIEKTpAa Ha OPTraHU3MBI.

DKOJIOTUYECKHUE I'PYIIIIBI paCTGHI/Iﬁ H KUBOTHBIX II0 OTHOIICHHIO K




cBery. CurHanbHas poJib cBeTa. POTONEPUOINU3M.

Temneparypa  kak  skojoruueckuit  Qakrop.  JleiicTBue
TEMIIEPATyPhI Ha OPraHU3MBlI. [ToWKHUIIOTEpMHBIE 51
FOMOMOTEpMHBIE OpPraHU3Mbl. ODBPUTEPMHBICE U CTEHOTEPMHBIC
OpraHU3MBbl.

Brnaxunocte kak akonornueckuid  (aktop. IIpucnocobienus
pacTeHMil K mojiepxkaHuio BoaHoro OamaHca. Kiaccudukarms
pacTeHHI MO OTHOIIEHUIO K Boje. [IpucrmocoOieHns >KMBOTHBIX K
U3MEHEHHUIO BOJHOTO PEKUMA.

Cpenpsl oOuTaHMsS OpPraHU3MOB: BOJHAs, Ha3eMHO-BO3IYyIIHA,
MOYBEHHAs, TJIyOMHHas TMOANOYBEHHAs, BHYTPUOPTaHU3MEHHAS.
DU3NKO-XUMUYECKHE OCOOCHHOCTH Cpell OOMTaHUSI OpPraHU3MOB.
[Ipucnoco6yeHus: OpraHnu3MOB K )KU3HHU B Pa3HbBIX Cpeiax.
buonornueckue putmbl. BHelmHWe UM BHYTPEHHUE PHUTMBL.
CyTo4HbIE ¥ TOAWYHBIE PUTMBIL. [IpHCTIOCOOICHHOCTh OPTaHU3MOB
K CE30HHBIM U3MEHEHHUSIM YCIIOBUH )KU3HH.

Xuznennsie Gopmel opranu3MoB. [lonstue o xu3HeHHOU (hopme.
XKuznennole  (GopMBl  pacTeHHi:  JEpeBbs,  KYCTapHUKH,
KYCTApHUYKH, MHOTOJIETHUE TpaBbl, OJIHOJETHUE  TPAaBBhI.
KuzHeHHbie (QOPMBI  KMBOTHBIX: TUIPOOUOHTHI, T€OOUOHTHI,
a’3poOnoHTh. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HH.
buotnueckue daxktopel. Buasl OMOTHUECKMX B3aUMOJCHCTBUM:
KOHKYPEHIUSI, XWIIHUYECTBO, CHUMOMO3 U ero  (opMsl.
[Tapazutuswm, KOONEpaLys, MyTyaJlu3M, KOMMEHCAJIU3M
(KBapTUPAHTCTBO, HaXJICOHUYECTBO). Herpoduueckue
B3aUMOJIeHicTBUsL  (Tomuueckue, Qopuueckue, (adbpuueckue).
3HaueHHe OMOTUYECKUX B3aUMOJICHCTBUN ISl CYIIECTBOBAHUS
OpraHnu3MoB B cpefae oOutanus. [IpuHIMO KOHKYPEHTHOTO

HCKIIIOYCHUA

7.3

DKOJIOTHUECKHE XApaKTCPHUCTUKU TIOITYJIALINHA. HOHYJ'ISIHI/IH KaK

Ouonoruueckas cucreMa. Poinp  HEOIHOPOIHOCTH  Cpenpl,




bu3nyeckux OapbepoB M OCOOEHHOCTEH OHOJIOTMH BHIOB B
GbOpMUPOBAHUM  TMPOCTPAHCTBEHHOM  CTPYKTYpPHI  TOMYJISIIHIA.
OCHOBHBIE TIOKAQ3aTEeNM MOMYJSIUAW: YHUCJIEHHOCTh, IUIOTHOCT,
BO3PAaCTHAs M MOJIOBasl CTPYKTYpPa, POKIAEMOCTb, MPUPOCT, TEMII
pocTa, CMEPTHOCTh, MUTPALIUSL.

DJKojJioru4yeckas CTpykTypa nonyysinuu. OIEHKa 4YHCICHHOCTH
oNyJisiuuK. JIuHaMuKa OnyJIsiuuu U €€ peryssinus. buorndyeckuii
MOTEHIMA NonyJisiuui. MoJaenMpoBaHue AUHAMUKHU TOIMYJIALUN.
Kpusble pocta umciaeHHOCTH nonyJyisinuu. KpuBble BBIKMBAHUAL
Perynsaiust 4uCcIeHHOCTH TOMYISAIUNA: POJib (PaKTOPOB, 3aBUCSIINX
Y HE 3aBUCAIIMX OT IJIOTHOCTH. DKOJOTUUECKUE CTPATEruud BUIOB
(r- mu K-cTparerun).

[Tonsatue 00 »5SKoJOTMYECKOM HUIIE BHAA. MeCTOOOUTaHUE.
MHoromepHas Moaenb 3konorndeckor Humm Jx. M. XaruynHcoHa.
Pa3meps! s3xonornyeckoit Huu. [loTeHnManbHas u peanu3oBaHHAs
HUIIIN.

Bung kak cucrema nomynsiuuil. Apeansl BUIOB. Bumgbl u ux
KU3HEHHBIE CTPATETMU. 3AKOHOMEPHOCTH TOBEACHUS U MUTPALUA

’KUBOTHBIX. brojiornueckue nHBa3uu YY>XKCPOAHBIX BUIOB

7.4

CoolmiectBa opranu3MoB. buorneHo3 u ero crpykrypa. CBszu
MEXIy OpraHW3MaM{d B OHMOIICHO3E. DKOCHCTEMa KaK OTKpBITas
cuctema (A.Jx. Tencnm). @yHKIMOHATBHBIC OJIOKH OPTaHU3MOB B
IKOCHCTEME: MIPOTYIICHTHI, KOHCYMEHTBI, PEAYIICHTHI.
Tpoduueckue ypoau. Tpoduueckue nenu u cetu. AGUOTHIECKUE
omoku skocucteM. [louBbl U wWibl B 3kocucTemax. KpyroBopoT
BEIIECTB 1 TTOTOK SHEPTUH B IKOCUCTEME.

OcCHOBHBIC TIOKa3aTeNW SKOCHCTEMBl. brnomacca W MPOIYKITHS.
DKOJIOTMUECKHUE MUPAMUJIBI UUCeT, OMOMAaCChl U SHEPTHH.
HarmpaBiienHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CYKIIECCHH.
[lepBuuHble ¥  BTOPUYHBIE CYKIIECCHM U WX  IPUYUHBL

AHTpONIOTEHHBIE  BO3JCUCTBUSI Ha Cykueccud. KimmakcHoe




coobmiecTBo. bruopasHooOpasue u MmoaHoTa KPyroBopoTa BEIIECTB —
OCHOBAa YCTONYMBOCTHU COOOIIIECTB.

[IpuponHble  PKOCUCTEMBI.  AHTPOIOT€HHBIE  YKOCHUCTEMBI.
Arposkocucrema. ArpoiieHo3. Paznnuus Mexly aHTPOIIOT€HHBIMU
Y TIPUPOIHBIMHA KOCUCTEMAMM.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI  YPOOIKOCHUCTEM.
['oponckas dnopa u dpayHa. CUHaHTpONU3AIMS TOPOJICKON (hayHBI.
buonornueckoe W XO3SWCTBEHHOE 3HAYEHHUE AarpOdKOCUCTEM U
ypOO3KOCUCTEM. 3aKOHOMEPHOCTH (HOPMHUPOBAHHS OCHOBHBIX
B3aMMO/ICHCTBUN OPraHU3MOB B YKOCUCTEMAX.

[IepeHOC PHEPrUM M BELIECTB MEXKAY CMEXKHBIMU 3KOCHUCTEMaMHU.
Y CTOMYMBOCTh OPTaHU3MOB, MOIMYJISILUN U SKOCUCTEM B YCIIOBHUSIX

€CTECTBEHHBIX U aHTPONOTE€HHBIX BO3JCUCTBUI

7.5

buocdepa — obuiernanerapaas 000104ka 3eMiIH, I1€ CYyLIECTBYET
WM CyllecTBoBaja u3Hb. Yuenue B.M. BepnHaackoro o
onocepe. O6mactu Omochepsr m e€ cocraB. JKMBOE BEIIECTBO
ounocdepsl 1 ero PyHKIUU.

3aKOHOMEpHOCTH  cymiecTBoBaHusl  Ouocdeprl. OcoOeHHOCTH
ouocdepsl Kak TI00ambHOW  3KocucTeMbl. /luHamuueckoe
paBHOBecue B Ouocdepe.  KpyroBopoTel  BEIIECTB  H
OroreoxuMuyeckre UUKIbl (yriepoga, a3zoTa). PUTMHUYHOCTB
SIBIICHUH B Onocdepe.

3oHasbHOCTE OMocheprl. [lorstue o 6mome. OCHOBHBICE OHOMBI
CyILIU: TYHJApA, XBOMHBIE JIeca, CMEIIAHHBIE U IIUPOKOJIUCTBEHHbBIE
jeca, CTeNH, CaBaHHbI, ITYCThIHU, TPOITUYECKHE JIECa, BBICOKOTOPDSL.
Knumat, pacTutenbHbIN U 5KUBOTHBIM MUP OMOMOB CYIIIH.
Ctpykrypa U GYHKIUS JKUBBIX CHUCTEM, OIIEHKAa HX PECYpPCHOTO

MOTeHIMaIa U OuochepHbIX QYHKIIUN

7.6

OKOJIOTMYECKUE KPU3HUCHI U MX NPUYMHBL. Bo3nencTBue demoBeka
Ha Ouocdepy. 3arps3HeHHe BO3AYIIHOM cpeapl. OXpaHa BO3ayXa.

3arpsizHeHHEe BOJHOW cpeabl. OxpaHa BOJHBIX PECYpPCOB.




Paspymenue mousbl. OxpaHa NOYBEHHBIX pecypcoB. M3meHeHue
KJINMATa.

AHTpONOreHHOE BO3ECHCTBUE HA PACTUTENIbHBIA U dKUBOTHBIN MUP.
OxpaHa paCTUTEIBHOIO U ’KUBOTHOTO MUpPa. OCHOBHBIE PUHIIUIIBI
oxpanbl mnpupoasl. Kpacuble kHuru. Ocobo oxpaHsemble
npupoansie teppuropuu  (OOIIT). boranuueckue caapl u
300JI0TUYECKHUE MTAPKHU.

OCHOBHBIE TPUHUUIIBI YCTOMYMBOTIO PAa3BUTHUS YEIOBEYECTBA M
npuponsl. PanyoHanbHOE NPUPOIONOJIB30BAHUE M COXPAHEHHUE

OHOJOTUYECKOT0 pazHooOpasus 3eMiu




YUYEBHO-METO/IMYECKOE OBECIIEYUEHHUE
OBPA30OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIJIS1 YYEHUKA
- buosnorus, buonorndeckrue CUCTEMBbI U TIPOLIECCHI; YIIIyOJIeHHOE O0yUYeHue
10 xnacc/ Tepemo O.C., IlerpocoBa P.C., OOGmiecTBO ¢ OrpaHHUYEHHOMN
OTBETCTBEHHOCTBHIO «10L] Muemo3nHa»
* buonorus, buonoruyeckue cucTeMbl U MPOIIECCHI; YTITyOJIeHHOE 00yUYeHHE,
11 xnacc/ Tepemo O.C., IlerpocoBa P.C., OOGmiecTBO ¢ OrpaHHMYEHHOMN

0TBETCTBEHHOCTHIO «OL MHemo3uHa»

METOINUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbl U PECYPCbI
CETU UHTEPHET
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