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HOACHUTEJBHASA 3AIINCKA

[Iporpamma mo yueOHOMY mpeamery "buonorus" (mamee - Owomnorus) Ha
ypOBHE cpenHero oOuiero oOpa3oBaHHs pa3paboTaHa Ha ocHOBe DenepanbHOTrO
3akoHa OT 29.12.2012 Ne273-®3 «O06 obpazoBanun B Poccuiickoit denepanumy,
dI'OC COO, Konmenmuu mnpernojaBaHus ydeOHOro mnpeaMera «buomorus» wu
OCHOBHBIX TMOJIOKEHUH (enepalibHOi paboyeil mporpaMmbl BOCIIUTAHUS.

YueOuslii npeamer «buonorusp» yray6nénnoro ypoBHs uzydenus (1011
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB MpeAMeTHOU oOnactu «EcTtecTBeHHO-
HayudHble ipeaMeTh». CornacHo nonoxeHussM @I'OC COO npodunsHbie yueOHbIE
NpeAMEThl, H3ydyaeMble Ha YriayOJEHHOM ypOBHE, SBISIOTCS — CIIOCOOOM
nuddepenupann  oOy4eHUsT Ha YpOBHE CpeaHero ooOiiero oOpa3oBaHus U
MPU3BAaHbl O0ECMEUUTh MPEEMCTBEHHOCTh MEXJIYy OCHOBHBIM OOIIUM, CpPEeAHUM
o01MM, cpeHUM MpodheCcCHOHATBHBIM U BBICIIUM O0Opa3oBaHueM. B To ke BpeMms
KOKIBIM M3 JTHUX Y4eOHBIX TMPEAMETOB JOJDKEH OBITh OPHEHTHPOBAaH Ha
MPUOPUTETHOE PEIICHHE O00pa30BaTEIbHBIX, BOCHUTATEIBHBIX M Pa3BUBAIOIINX
3a/lay, CBS3aHHBIX C HpodopueHTanuerdn oOydaroumxcsi U CTHUMYJHUPOBAHUEM
MHTEpeca K KOHKPETHOM O0JIACTH HAy4HOI'O 3HAHWsS, CBA3AHHOTO C OHMOJIOTHEH,
MEJIULIMHOM, KOJIOTUEHN, TICUXOJIOTUEN, CIIOPTOM HIIM BOCHHBIM JIEJIOM.

[Iporpamma no yueOHoMy nipeameTy "buonorus” 1aét npeacraBieHue o HeiIu
U 3a7a4ax M3ydyeHus yueOHoro npeamera «buonorus» Ha yriyOlIEHHOM YpPOBHE,
ompenenser o0s3aTeabHOe (MHBApPUAHTHOE) TMPEIMETHOE COJepkKaHUE, €ro
CTPYKTYpUpPOBAaHME IO pa3feinaM ¢ TeMaMm, paclpelesieHue I0 KiaccaMm,
PEKOMEHyeT TMOCIeAOBATeIbHOCTh HM3YUYEHUs Y4YEOHOro marepuana ¢ y4EToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH Y4eOHOro mpolecca,
BO3PACTHBIX 0COOEHHOCTEN oOyyaromuxcs. B mporpaMmmMe o 6uosioruy peajin3oBaH
MPUHIUI PEEMCTBEHHOCTH € U3y4EHUEM OMOJIOTUY HAa YPOBHE OCHOBHOT'O OOLIETr0
oOpa3zoBaHus, Oyarojaps dYeMmMy [MpPOCMATPUBACTCS  HAMPABJICHHOCTh  Ha
MOCJIEyIONIee pa3BUTHE OWOJOTHYECKUX 3HAHWM, OpPUEHTHPOBAHHBIX Ha
(GbopMHpOBaHUE  €CTECTBEHHO-HAYYHOI'O  MHUPOBO33PEHUS,  IKOJOTMYECKOTrO
MBIILICHHUS, IPEJCTABICHUH O 310pOBOM 00pa3e )KM3HHU, Ha BOCIIUTaHUE OEPEKHOTO
OTHOIIICHHS K OKpY>Karollel mMpupoaHoil cpeae. B mporpaMmmMe mo OMOJIOTUU TakKe
MOKa3aHbl BO3MOXKHOCTH YyueOHOro mpeamera «buonorus» B peanmuszanuu
tpeboBannii ®I'OC COO K TUTAHUPYEMBIM JTHYHOCTHBIM, METANpPEIMETHBIM U
MpEeAMETHBIM pe3yJibTaTaM 00y4eHHS U B JOPMUPOBAHUU OCHOBHBIX BUIOB y4EOHO-
MO3HABATENIbHOM JICSITEIbHOCTH OOYYaroIIMXCsl IO OCBOCHHMIO COJIEpKaHUS
OMOJIOrMUecKOro 00pa3oBaHMsI Ha YPOBHE CPEAHETO 001Iero o0pa3oBaHMUsL.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpeaHEero oOmero oopasoBaHUs
3aBepiaeT OMOJIOrHIecKoe 00pa30BaHKE B IIIKOJIC 1 OPUEHTUPOBAH HA PACIIIUPEHUE
U yriiyOsieHue 3HaHU 00y4aroIuxcs 0 AKUBOM MPUPOJIe, OCHOBAX MOJIEKYISIPHOU U



KJIETOYHOW OMOJIOTHH, SMOPUOJIOTHHN U OMOJIOTHH PAa3BHUTHSI, TEHETUKH, CEJICKITUH,
OMOTEXHOJIOTUH, FIBOJIFOLIMOHHOTO YUEHUS U SKOJIOTHH.

N3yuenune ydeOHoro mnpeamera «buosiorus» Ha yIUIyOJIEHHOM YpOBHE
OPUEHTHUPOBAHO Ha MOATOTOBKY OOYYaIOIIUXCSA K TMOCIEAYIOIIEMY IOJIYYEHHUIO
Ouonornyeckoro  oOpa3oBaHMs B By3aXx UM OpraHu3alusxX  CPEIHEro
npodeccuonansHoro oopazoBanusi. OCHOBY €ro COAEpKAHMS COCTABIISIET CUCTEMA
OMOJOTMYECKUX  3HAHUHM, TMOJIYYEHHBIX NPH HU3YYEHUH  OOYyYarOIUMHUCS
COOTBETCTBYIOIIUX CHUCTEMAaTHYECKUX Pa3/eioB OMOJIOTUM HAa YPOBHE OCHOBHOTO
obmiero oopazoBanusi, B 10—11 kiaccax 3TH 3HaHUA TNOJy4aroT pa3BuTHe. Tak,
pacuIMpeHbl U YriayOsjeHbl OMOJOTHYECKHWE 3HAHUSA O PACTCHUSX, >KHUBOTHBIX,
rpu0ax, OakTepHsiX, OpraHU3ME 4YeJIOBEeKa, OOIIMX 3aKOHOMEPHOCTAX IKHU3HU,
JOTIOJTHUTENBHO BKIKOYEHBI OMOJIOTMYECKUE CBEAEHUS TPUKIIAHOTO U OMCKOBOTO
XapaKkTepa, KOTOPbIE MOKHO HCIIOJIB30BaTh KAK OPUEHTHUPBI ISl MOCIEAYIOIIETO
BbIOOpa mpodeccun. Bo3MokHa Takke HMHTErpauus OUOJIOTUYECKUX 3HAHUM C
COOTBETCTBYIOIIMMH 3HAHUSAMH, MOJYYEHHBIMU OOYYAIOIMMHUCS TPH H3YYECHHH
($U3UKH, XUMHUH, Teorpadui 1 MaTEMaTUKH.

CrpykTypa mnporpamMmsl 1o y4yeOHOMYy mnpeamery "buonorus" orTpaxaer
CUCTEMHO-YPOBHEBBI U 53BOJIOLUMOHHBIN MOAXOABl K HW3YYEHHIO OHOJIOTHU.
CornacHo UM, U3y4aroTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIC JJI KUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpTraHU3ALMH, BOJIOLMH OPraHMYEeCKOro Mupa Ha 3emiie,
COXpaHeHUs1 OMOJIOrMYecKoro paznooOpasus rmiuaneTsl. Tak, B 10 kiacce usyyarores
OCHOBBI MOJICKYJIIPHOW W KJIETOYHOH OHOJIOTHH, IMOPHOJOTHH M OHOJOTHH
pPa3BUTHS, TEHETHUKUA M CEJICKIIMU, OMOTEXHOJOTHH W CHHTETHMYECKOW OMOJIOTHH,
aKTyaIM3UPYIOTCS 3HAaHUS OOydYaromuxcss 1o OOTaHUKE, 300JIOTHH, aHATOMUH,
¢dbusunonorun yenoeka. B 11 kiacce u3ydaroTcsi IBOJIOIIMOHHOE YUEHUE, OCHOBBI
HKOJIOTUH U YueHue o obuocdepe.

VYuebnsiii mnpeamer «buonorus»  mpu3zBaH  00€CIEUUTh  OCBOCHUE
OOyJaroIMMHCsT OMOJIOTUYECKUX TEOPUI U 3aKOHOB, HJICH, IPUHIIUIIOB U TIPaBUJI,
JIEkKAIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHON KAPTUHBI MUPA, 3HAHUU O
CTPOEHUH, MHOToo0pa3MM M OCOOCHHOCTSX KJIETKHU, OpraHu3Ma, OISy,
OMOLIEHO3a, SKOCUCTEMbI, O BBLIAIOIIMXCS HAYYHBIX JTOCTHUKEHHUSX, COBPEMEHHBIX
WCCJICIOBAHUSIX B OMOJIOTHH, IPUKIAIHBIX aCTIEKTaX OMOJOTUYECKUX 3HAHUU. [[ms
pa3BUTHS U TONJCPKAHHUS HHTEpeca OO0ydJaloImuxcs K OWOJOTUH Hapsay Cco
3HAYUTEIBHBIM 00BEMOM TEOPETUUYECKOI0 MaTepHalia B COJEPKAHUHU IMPOrPAMMBI
1o OMOJIOTUU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAaHOBJICHHS U PA3BUTHS
TOM WJTM WHOM 00J1acTH OMOJIOTHH, BKJIAJIOM OTEYECTBEHHBIX U 3apyO0EKHBIX YUEHBIX
B pPEILlIEHUE BaXKHEUIINX OMOJIOTMUYECKUX M SKOJOTHUYECKUX MPoOIIeM.

[enp u3yuenus yueOHoro npeamera «buonorus» Ha yriry0JIEHHOM YpPOBHE —
OBJIaJIcHHE  OOYy4YalIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAJILHON
OpraHM3allMd JKUBBIX CHUCTEM pa3HOrO paHra M NpUOOpPETEHHE yMEHUi



WCII0JIb30BaTh TU 3HaHUS B (POPMHUPOBAHUM MHTEpeca K OmpenenéHHoil o0IacTu
npo(hecCHOHANBPHOM JESITENbHOCTH, CBSI3aHHOW C OHOJOTHEH, WM K BBIOOPY
y4eOHOTO 3aBEACHHUS IS TPOIOJDKEHUS OMOJIOTHYECKOTO 00pa30oBaHUS.

JlocTmkeHne 1enu  W3ydeHHWs y4deOHoro nmpeamera «buwomorums» Ha
yTIIyOJIEHHOM ypOBHE 00€CTIEUnBACTCSI PEIICHUEM CIICTYIONINX 3a0a4:

OCBOCHHE OOYYAIONTUMUCS CHUCTEMbI OMOJOTUYECKUX 3HAHWUN: 00 OCHOBHBIX
OMOJOTUYECKUX TEOPUSIX, KOHIICTIIHSIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX H
npaBuiax, COCTaBISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KapTUHY MHPA; O
CTPOEHUHU, MHOrooOpa3uu U OCOOEHHOCTSX OHOJIOTMYECKUX CHUCTEM (KJIETKa,
OpraHu3M, MOMYJIALNS, B, OMOTEO1EeH03, OMocdepa); 0 BEIIAIOIINXCS OTKPBITHSIX
Y COBPEMEHHBIX MCCJIEIOBAHUAX B OMOJIOTUH;

O3HAKOMJICHHUE OOYy4YaloIMXCAd C METOJaMH IIO3HAHMS >KUBOU MPHUPOIBI:
UCCJIEIOBATENILCKUMU  METOJJaMUd  OMOJIOTUYECKUX HayK (MOJEKYJISpHOH U
KJIETOYHOUM OMOJIOTMH, SMOPUOJIOTUM U OUOJIOTUM PAa3BUTHS, TCHETUKU U CEIICKIIUU,
OMOTEXHOJOTMHM W CHHTETHYECKOM OHOJOTHM, TaJCOHTOJIOTHH, JKOJIOTHUH);
METOJaMH CaMOCTOSITEIILHOTO TIPOBEICHUS OHOJIOTHUECKUX HWCCIEAOBAaHUN B
naboparopun uU B nOpupone (HaOMOJAEHHE, W3MEpPEHHUE, HSKCICPUMEHT,
MOJICTUPOBAHUE);

OBJIaJICHWE OOYYArONIMMHUCS yMCHHUSAMHU: CaMOCTOSTEIIBHO  HaXOIWTh,
aHAMM3UPOBATh W MCIOJIB30BaTh OHMOJIOTMYECKYI0 HH(POPMAIHIO; ITOJIH30BATHCS
OMOJIOTUYECKON TEPMUHOJIOTHEH M CUMBOJIMKOM; YCTAaHABIMBATH CBS3b MEXIY
pa3BUTHEM OHOJIOTMM U  COIMATbHO-PKOHOMUYECKMMH U  SKOJOTUYECKUMHU
npo0jeMaMu 4YeOBEYECTBA; OILICHUBATh IOCIEACTBUS CBOCH NEATETLHOCTH I10
OTHONIIECHUIO K OKPYXKaIoIIeH NpUPOAHON cpene, COOCTBEHHOMY 3I0POBBIO H
3I0POBBIO  OKPYXKAIOIIUX  JIIOJICH; OOOCHOBBIBAaTH W COOMIOJATH  MEPBI
npodriiakTUKY WHGEKITMOHHBIX 3a00J€BaHUM, MpaBUiia OBEACHUS B MPUPOJIE U
oOecrieyeHus: 6€30MacCHOCTH COOCTBEHHOW >KM3HENEATEIbHOCTH B UPE3BBIYANHBIX
CUTyallWsIX ~ MPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa, XapaKTephu30BaTh
COBPEMCHHBIC HAYYHBIC OTKPBITHS B 00JIACTH OHOJIOTHH;

pa3BUTHE y 00YYAIONUXCS MHTEIUICKTYJIbHBIX U TBOPYECKUX CIIOCOOHOCTEH B
MpOIeCCe 3HAKOMCTBAa C BBIJAIOIMIUMHKCSI OTKPBITUSIMH W COBPEMCHHBIMHU
UCCIICIOBAaHUSIMU B OHMOJIOTMH, pEIIaeMbIMH €10 MpOoOJIeMaMH, METO0JIOTHeH
OMOJIOTHYECKOTO UCCIICIOBAHHUS, TTPOBEICHHS SKCIICPUMECHTATBHBIX HCCIICIOBAHUH,
perieHus: OMOJIOTMYECKUX 3a]lad, MOJCIUPOBAHUS OUOJIOTHYECKUX OOBEKTOB U
MPOIIECCOB;

BOCITUTAHUE y 00YYaIONMUXCSl IIEHHOCTHOTO OTHOIIEHUS K KUBOW TIPHUPOJC B
IIEJIOM M K OTJICTHLHBIM €€ 00bEeKTaM U SIBJICHUSM; (OPMUPOBAHUE IKOJIOTUUECKOH,
TeHETHYECKOW TPAaMOTHOCTH, OOIIIEH KYJIbTYphI IOBEICHUS B TIPUPOJIEC; HHTETPAIIUU
€CTECTBEHHO-HAYYHBIX 3HAHW;

NpUOOpPETCHUE  OOYYAIOIMMHCS  KOMIIETEHTHOCTH B PallMOHAJILHOM
MIPUPOIOTIOIH30BaHNUH (COOTFOICHHE TIPABKIT TIOBEICHHMSI B IPUPO/IC, OXPaHbI BUJIOB,
AKOCHUCTEM, OHochephl), COXpPaHEHUU COOCTBEHHOI'O 370pPOBbS M 3/I0POBBS
OKpYXXarolmux Jrojed  (coOmomeHuss Mep npodriakTuku — 3a00JieBaHUH,



oOecrieyeHue 0€30MacHOCTU KU3BHENEATEIbHOCTH B YPE3BBIYAMHBIX CUTYyaIUsX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  MCIOJb30BaHUS
OMOJOTMYECKUX 3HAHUW U YMEHUH B TOBCEAHEBHOM KU3HU;

CO3/laHME  YCIOBHM  JUIsi  OCO3HAHHOTO  BbIOOpa  0OydYarOmIUMUCS
VHIMBUTy AJIbHOU 00pa3oBaTeNbHON TPACKTOPUH, CIIOCOOCTBYIOIIIEH
NOCJIEAYIOUIEMY TPO(ECCHOHATBHOMY CaMOOIPEACICHUIO, B COOTBETCTBUU C
WHIUBUYAJIbHBIMUA UHTEPECAMH U MOTPEOHOCTAMHU PETHOHA.

OO011ee YMCI0 YacoB, OTBEICHHBIX HA M3y4YeHHE OUOJIOTMU Ha YTi1yOJIeHHOM
YpOBHE CpeaHero obiero oopazoBanus, coctaBisieT 204 yaca: B 10 kimacce — 102
yaca (3 yaca B Hezenmo), B 11 kimacce — 102 gaca (3 yaca B Heemio).

OT60p opraHu3alMOHHBIX (OPM, METOJOB U CPEACTB OOy4YEHHUS OMOJIOTHH
OCYILECTBIISIETCS C Y4ETOM CHEUM(PUKU €ro COAEpKaHMUS M HAlpaBICHHOCTH Ha
OpOAODKEHHE OHOJIOTMYECKOTO 00pa30BaHUSl B OpraHM3alUsIX CPETHETO
po¢eCCUOHATIBHOTO U BBICIIIETO 00pa30BaHUsI.

O0s13aTeNbHBIM YCIOBUEM MPU 00YYEHUU OMOJIOTUN HA YIIIyOJIEHHOM YPOBHE
ABJIETCSI TPOBEJICHUE JTA0OPATOPHBIX M MpakTUdyeckux padot. Takxke ydactue
0oOy4aronuxcs B BBINOJIHEHUH MPOEKTHBIX M Y4eOHO-MCCIIEN0BATENBCKUX PadoT,
TE€MaTHUKa KOTOPBIX OMPEAEIIAECTCS YUUTEIEM Ha OCHOBE UMEIOLIUXCSI MATEpUAIbHO-
TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOJHBIX YCIOBUM.

COJAEPKXAHUE OBYUYEHUA
10 KITACC

CopnepkaHue mporpamMMbl, BBIICJIIEHHOE KYPCUBOM, HE BXOIAUT B IMPOBEPKY
rocyaapcTBeHHOU nutoroBoi arrectaruu (I'MA).

Tema 1. buoJiorusi Kak HaykKa

CoBpeMeHHas OnoJIOrHsl — KOMIUIEKCHasi Hayka. KpaTkas uctopusi pa3BUTHS
Ouonornu.  buonormdyeckue  HAYKH M HU3ydyaeMble HMH  TIPOOJIEMBI.
@dyHaaMEHTalbHbIEe, NPUKIATHbIE M TOWCKOBBIE HAy4YHbIE HCCIEIOBAaHUS B
OHOJIOTUH.

3HayeHue Ouosoruu B (HOPMUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAYYHOM
kaptuHbel mupa. IIpodeccun, cBsizaHHbie ¢ Ouosioruei. 3HadyeHWE OWOJIOTUU B
MPAKTUYECKON JEATCIIBHOCTA 4YEJOBEKA: MEIOUIIMHE, CEIbCKOM XO3SICTBE,
MIPOMBIIIJIEHHOCTH, OXPAHE MPUPOJIBI.

JdeMoHcTpanuu

[Toptpetsi: Apuctorens, Teodpact, K. Jluaneit, XK. b. Jlamapk, Y. lapsus, V.
I'apsen, I'. Mengens, B. . Bepunanckui, U. I1. I1asnos, . 1. Meunukos, H. .
Basunos, H. B. Tumodees-Pecosckuii, JIx. Yorcon, ®. Kpuk, /1. K. benses.

Tabmuubr u cxembl: «CBsI3b OMOJIOTMM C JAPYTUMHU Haykamm», «Cucrtema
OMOJIOTMYECKUX HAYKY.

Tema 2. ’)KuBble cucTeMbl U X H3yYeHUE

JKuBble cuCTEMBl Kak MOpeaMeT wu3ydeHus Ouosiorud. CBOMCTBa KUBBIX
CUCTEM: €IMHCTBO XHMMHUYECKOIO COCTaBa, JUCKPETHOCTb W LEIOCTHOCTD,



CJIO)KHOCTb M YHOPSIAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOPTaHU3ALMS,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTh, K3MEHYMBOCTh, POCT U PAa3BUTHE.

YpOBHM OpraHu3aldd JKUBBIX CHCTEM: MOJEKYJISIPHBIM, KIETOYHBIN,
TKAHEBBIH, OPTaHU3MECHHBIMH, MOIYJISILIUOHHO-BUI0BOM, AKOCUCTEMHBIN
(OmoreonieHoTnueckuii), oOuocepHsiit. Ilporeccsl, npoucxoadiue B KUBBIX
cucremax. OCHOBHbIE MOpHU3HAKK KUBOro. JKu3Hb Kak (opma CylIeCTBOBaHUS
Marepuu. Hayku, n3ydaromme ,’uBble CUCTEMbI HA PA3HBIX YPOBHSIX OPraHU3AIUY.

N3ydeHne >XKUBBIX cuUcTeM. Meroasl Ouosorudeckord Hayku. HaOmromeHwue,
U3MEPEHUE, IKCIIEPUMEHT, CUCTEMaTU3alus, MeTaaHanus. [IoHsTue o 3aBUCUMON U
He3aBUCUMON mniepemMeHHOW. IlmaHupoBanme »skcnepumeHTta. I[loctaHoBka u
npoBepka rumnote3. HyneBas rumnote3a. [loHsiTue BBIOOPKH M €€ TOCTOBEPHOCTb.
Pa3bpoc B Ouosorumueckux JaHHbBIX. OIlEHKAa JOCTOBEPHOCTH TMOJIYYCHHBIX
pe3ynbpTatoB. I[IpuumMHBI HCKaxXeHUs pe3yJNbTAaTOB JSKcrnepuMeHTta. lloHATtue
CTaTHCTUYECKOTO TECTA.

JleMoHCTpauumn

Tabmuipel U cxeMbl: «OCHOBHBIE TPU3HAKU JKU3HW», «buomorndeckue
cucreMmbl», «CBOWCTBAa JKUBOW MATEPUM», «YPOBHU OPraHU3alMU >KUBOMN
npupoab», «CTpOeHHE XWUBOTHOW KIIETKM», «TKaHM JKUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHusMayn, «buoreornenos», «buochepa», «MeTobl
W3YUYCHHUSI )KUBOM TIPUPOIBD».

O6opynoBanue: 1a00paTopHOE 0O0OPYIOBAHKE JIJIsI IPOBEACHUS HAOIOICHUH,
U3MEpPEHUH, SKCIIEPUMEHTOB.

IIpakTnueckas padora «lcnonp3oBaHWE pPa3IUYHBIX METOAOB MpH
V3YyYECHUH )KUBBIX CUCTEMY.

Tema 3. buoJiorusi KjieTku

Knerka — cTpykTypHO-QYHKIIMOHAJIbHAS e€AMHUIIA KUBOro. Mcropus
OTKpbITUs KiIeTKH. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. llIBanH,
M. Ilneitnen, P. BupxoB). OCHOBHBbIE TMOJOKEHUS COBPEMEHHON KJIETOUHOMU
TEOPHUH.

Metoapl  MOJIGKYJSIPHOM M KJIETOYHOM  OMOJIOTMU:  MHKPOCKOIIUS,
xpoMarorpadusi, 31eKTpodopes, METo MEUYEHBIX aTOMOB, AU(epeHInanbHOe
HeHTpu(yrupoBanue, KyJIbTUBUPOBAHUE KIETOK. M3yueHue @urcuposanHvlx
K1emox. DIEeKTpOHHasi MUKpockonusi. Kougokanvuas muxkpockonusi. Bumanvroe
(npudicuzHeHHoe) uzyueHue Kiemox.

JleMmoHcTpanuu

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

Tabmuibl u cxembl: «CBETOBON MHKPOCKOID), «DIEKTPOHHBIM MUKPOCKOID,
«Hcropus pazBUTHS METOAOB MUKPOCKOTIUI.

OO6opynoBaHMe: CBETOBOM MHUKPOCKOIN, MHUKpOIpENnapaTbl pPacTUTEIbHBIX,
YKUBOTHBIX U OAKTEPUAJIBHBIX KIJIETOK.



IIpakTnueckass padora «/3yyeHue MeETOAOB KJIETOYHOM OUOJIOTUM
(xpomartorpadusi, saexktpodopes, auddepeHmaTbHOe IEHTPUGYTUPOBAHUE,
[11IP)».

Tema 4. Xumuueckasi opranu3anus KJIeTKH

XUMHYECKHM COCTaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMUKPOIICMEHTHI.
Boga u e€ poiib Kak pacTBOPUTEIIS, pEareHTa, y4aCTUE B CTPYKTYPUPOBAHUU KIIETKH,
TeIIoperyasiuu. MuHepaibHbIe BEIIECTBA KIETKH, UX Ononoruyeckast poiib. Posb
KaTUOHOB M aHUOHOB B KIIETKE.

Opranuyeckne BelleCTBAa KIETKA. buonormyeckue mnonauMmepsl. benku.
AMMHOKHCIIOTHBIM cocTaB 0enkoB. CTpyKTyphl OenkoBoil MoJekyJbl. [lepBuunas
CTpyKTypa Oeika, MenTujaHas CBs3b. BTopuuHas, TpeTu4Hasi, YeTBEPTHUUHAS
cTpyktypbl. Jlenartypamus. CoiictBa OenkoB. Kiaccudukanus  Oenkos.
buonornyeckue Qpynkuun 6enkoB. [Ipuonsi.

YraeBonabl. MoHOCaxapuabl, AMCAXAPHUIBI, OJIUTOCAXapUIbl U MOJHUCAXaAPUIBI.
OO0mmii 1IaH CTPOeHHd U (PU3UKO-XMMUYECKHE CBOMCTBA  YIJIEBOJOB.
buonorndeckue pyHKIUM YTIIE€BOAOB.

Jlunuasl. I'uapodunsHo-ruapodoOHbIe cBoiicTBa. Kitaccupukanuus TMnuaos.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, cTepouibl. buosornueckue QyHKIUU
aunuoB. OO01IMe cBOMCTBa OMOIOTHYECKUX MEMOpPaH — TEKY4eCTh, CIIOCOOHOCTh K
CaMO3aMbIKaHHIO, MOJYITPOHULIAEMOCTb.

Hyxknennossie kucnotel. JJHK u PHK. CtpoeHne HyKIEHMHOBBIX KHCIIOT.
Hyxneotunpl. [lpunnun kommuiementapuoctu. IlpaBuiio Yapradda. Crpykrypa
JIHK — nBoiinas cnupans. MecronaxoxaeHue u ouonornueckue Gpynkuun JITHK.
Bunst PHK. ®ynknun PHK B knetke.

Crpoenue monekynsl AT®. Makpospruueckue cBsizu B moliekyine ATO.
buonornyeckue pyukunu AT®. BoccTtaHOBIEHHBIE TIEPEHOCUUKHU, UX (DYHKIINH B
Kietke. /[pyeue nykneozuompughocghamol (HT®). CexkBenupoBanue [JHK. Memoow:
2eHOMUKU, MPAHCKPUNTNOMUKU, NPOMEOMUKU.

CrpyktypHas Ouosorusi: OMOXUMHUYECKHE U OMO(pU3UYECKUE HCCIIEA0BaHUS
cocTaBa U MPOCTPAHCTBEHHOM CTPYKTYphl OHOMONEKyNl. MooenuposaHnue
CMpPYKmMypsl U QYHKYUi 6UOMOIEKYI U UX KOMNaeKkcos. KomnvromepHulil ouzaiin u
opeanuyeckul cunme3s OUOMOJEKY U UX HeNPUPOOHBIX AHANO208.

JeMoHcTpanuu

[Toptpetsr: JI. [Tonunr, x. Yorcon, ®. Kpuk, M. Yuikunc, P. ®pankiun, O.
Coanrep, C. [Ipy3unep.

Jnarpammel: «PacnpeneneHne XMuMAYECKUX JJIEMEHTOB B HEXKUBOW ITPUPOIEY,
«Pacmpenenenne XuMHUYECKUX 3JIEMEHTOB B dKUBOW MPUPOIE».

Tabmuubr u cxembl: «llepuogmdeckass TabnuIa XUMHUYECKUX DIIEMEHTOBY,
«CtpoeHue MOJIEKYJIbl BOJb», «BemecTtBa B coctaBe OpraHu3moB», «CTpoeHue
MOJIEKYJIbI Oenkay, «CTpyKTypbl O€lIKOBOM MoJeKyJbD», «CTpoeHHe MOJIEKYI
yriieBooBy», «CTpoeHne MOJIeKyd JHUNuAoBy», «HyKIenHOBBIE KHCIOTBHDY,
«Crpoenne Momnekysbsl ATOy.

O06opynoBaHue: XUMUYECKasl MOCY1a U 000PYI0BaHUE.



Jlabopatopuasi pab6ora «O0Hapyx)eHue OEIKOB ¢ TOMOIIBIO KaUeCTBEHHBIX
pEaKIH.

JlabGopaTopHnasi padora «VccienoBanue HyKJIEHHOBBIX KUCIOT, BbIJICICHHBIX
U3 KJIETOK Pa3JIMYHBIX OPTraHU3MOBY.

Tema S. CTpoeHue u QyHKUMHU KJICTKH

Tumel KIETOK: 3yKapuoTHueckas U Tmpokapuotuyeckas. CTpyKTypHO-
GyHKIIMOHATBHBIE 00pa30BaHUS KIICTKH.

Crpoenue npokapuoTHueckoi kineTku. Kinetounas crenka 0akTepuii U apxei.
Oco0OeHHOCTH CTpOEHHsI TeTepoTpodHON U aBTOTPOPHOU MNPOKAPUOTHUECKUX
KJIETOK. MecTo U poJib POKapHuoOT B OMOIIEHO3aX.

Crpoenue U GyHKIHOHUPOBAHHUE SyKapUOTHUECKOM KieTkH. [1mazmMaTuueckas
MeMOpana (tuiazmanemma). CTpykTypa mia3MaTH4eckol MeMOpaHbl. TpaHcmopT
BEII[ECTB Yepe3 IIIa3MaTHIEeCKy0 MeMOpaHy: acCuBHBIN (quddy3us, ooneryéHHas
muddy3us), aKTUBHBIM (MEPBUYHBIA W BTOPUYHBIA AKTUBHBIA TPAHCHIOPT).
[Tonynponumaemocts MeMOpaHsbl. PaboTa HaTpHil-KaaueBoro Hacoca. DHIOLUUTO3:
MUHOUUTO3, (aronuTo3. Dx3ounuto3. Knerounas crenka. Ctpykrypa U (QyHKIUU
KJIETOYHOM CTEHKH PacTEHUM, TPUOOB.

Hurtomna3ma. [{uto3one. [lutockener. [IBrmxeHnne nurormiazMel. OpraHoubl
KkJeTkr. OTHOMEMOpaHHbIE OPTraHOUIbI KIETKHU: dHAoIIa3Marnueckas cetb (D11C),
anmapat [onbIku, JWU30COMBI, HUX CTpoeHHe © GyHKIUU. B3aumocsszb
OJIHOMEMOpPAHHBIX OPraHouAoB KieTkh. CTpoeHHe TpaHyISIPHOTO PETUKYIIyMa.
Mexanuszm nanpaenenus 6enxoe ¢ IIIC. Cunte3 pacTBOpUMBIX OenkoB. CuHTE3
KJIETOYHBIX MeMOpaH. [ maakuii (arpanysipHbIN) SHAOIIA3MATHUYECKUI PETUKYITYM.
Cekperopras (yHkius anmapata ['onbmku. Moouguxayus b6enrkos 6 annapame
Tonvoorcu. Copmupoexa 6enxkos 6 annapame I onvodcu. TpaHCTIOPT BEIIECTB B
KjeTke. Bakyonu pactutenbHbIX KieTok. Knerounsiii cok. Typrop.

[lonyaBTOHOMHBIE ~ OpPraHOWABl  KJIETKU:  MUTOXOHJPUU,  TIJIACTHUIBI.
IIpoucxoorcoenue mumoxonopuii u niacmud. Cumobuocenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenne u (yHKIIMM MUTOXOHJpUW u mactun. llepBuunsle,
BTOPUYHBIC U CIIOXKHBIC IIACTU]IBI (POTOCUHTE3UPYIOIINX FYKApUOT. XJIOPOIIACTHI,
XPOMOILIACTHI, TEUKOIJIACTHI BBICIITUX PACTEHUM.

HememOpaHnHubie opranonabl kiaeTku CTpoeHue W (PyHKIIMM HEMEMOpPaHHBIX
OpraHOHUI0B KJIETKH. PuGocomsl. IIpomesrcymounvle Qunamenmeoi.
MuxkpodunamenTsl. AxkmuHosbie Muxkpoguiamenmol. MBbIICUHbIE  KIETKH.
Axmunogvle KOMNOHenmbl Hemblueunblx Kiemok. MukpotpyOouku. Knetouynslit
neHtp. CrTpoeHMe U JBUKEHUE IKIYTUKOB U PECHUYEK. MUKpPOTpyOOUKH
nuTorasMel. Llentpuons. benku, accoyuuposanmvie ¢ MukpoguiameHmamu u
muxpompybouxamu. Momopnvle benxu.

Anpo. O6omouka siapa, XPOMATHH, KapUoIIa3Ma, SAPBIINIKU, UX CTPOEHUE U
bynkuun. SnepHsiii O0enkoBbld MaTtpukc. IIpocTpaHCTBEHHOE pacHoJIOKEHHE
XpOMOCOM B HWHTeppa3HOM sifipe. Idyxpomamun u cemepoxpomamun. benku
XpoMaTUHA — THUCTOHBI. /{uHamuka s0epHoUu 000104Kku 6 mumose. Aoephbiil
MPAHcnopm.



Krnerounsle BritoueHusi. CpaBHUTENbHAS XapaKTEPUCTUKA KIETOK DYKapHUOT
(pacTUTENbHOM, KUBOTHOM, TPUOHOI).

JleMoHCTpanun

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

Tabmumpl 1 cxeMbl: «CTpoeHHE 3YKapUOTHYECKOM KieTKn», «CTpoeHue
JKUBOTHOM  KJETKW», «CTpoeHue  pacTUTENbHOM  KIeTkw», «CTpoeHue
MUTOXOHAPHI», «SAapo», «CTpoeHre NpOKapUOTHIECKON KIETKN.

O6opynoBaHue: CBETOBOM MHMKPOCKOIN, MHKpPOIpEnapaTbl pacTUTENbHbIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaTbl OaKTepUabHbBIX KIETOK.

Jlabopatopuasi padora «l3yueHue CTpPOEHHMS KIETOK Pa3IMYHBIX
OpraHU3MOBY.

IIpakTuyeckas padora «/3yyeHue cBOMCTB KJIECTOUHON MEMOpPAHbI».

JlaboparopHass padora «JccnenoBanue mazMonMs3a M JIEIJIa3MOJIM3a B
PACTUTENBHBIX KIETKAX).

IIpakTuyeckas padora «/3yueHre ABMKEHUS LIUTOILIA3MbI B PACTUTENBHBIX
KJIETKaxX).

Tema 6. O0OMeH BelecTB M NpeBpaLlleHie JHEPIUU B KJIeTKe

AccUMWIIALINS U TUCCUMIIISALIMS — IBE CTOPOHBI MeTabonmmu3Ma. Tunsl oOmMeHa
BEILIECTB: aBTOTPO(HBIN M reTepoTpodHBIM. YyacTue KUCIOpoJa B OOMEHHBIX
mpoleccax. ODHEpPreTMueckoe obOecnedyeHue KieTku: mnpeBpanieHue ATD B
OoOMeHHBIX Tmpoueccax. DOEpMEHTATUBHBIM XapakTep peakUuidl KIETOUYHOIO
MeTabonusma. DepMeHThl, UX CTPOCHHE, CBOMCTBA M MEXaHU3M JICHCTBUS.
Kodepmentsl. OTinnuust pepMEeHTOB OT HEOPraHMYECKUX KaTaau3aTopoB. benku-
aKTUBATOPHI M OCJIKU-UHTHOUTOPHI. 3aBUCUMOCTH CKOPOCTH (HDEPMEHTATUBHBIX
peaxkiuii OT pa3InYHbIX (PAKTOPOB.

IlepBUYHBIA CHHTE3 OpPraHUYECKUX BellecTB B KieTke. DorocuHTes.
AHOKCUuceHHbIll U OKCcuceHHbll Gomocunmes y obaxkmepuii. Ceemocoouparoujue
nUSMeHmbl U NUSMEeHmMbl peakyuoHHo2o yenmpa. Poib XJI0OpomiacToB B mpolecce
¢dotocunrteza. CetoBas u TeMHOBas pazbl. Pomoovixanue, Cs., Cy. u CAM-munuv
gdomocunmesa. lIpogyKTUBHOCTB (pOTOCHUHTE3A. BiusiHuEe pa3auuHbIX (PaKTOpOB Ha
CKOpOCTh (poTOCHHTE3a. 3HaUeHUE (POTOCUHTE3A.

XEeMOCHUHTE3. Pa3nooGpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPULUPYIOIIKE OaKTepuu, >Keae300aKTepuu, cepoOaKTepuH, BOAOPOHbIE
OakTepun. 3HaYCHUE XEMOCHHTE3A.

AHa’poOHbIe opranu3Mbl. Bumjsl Opoxxenus. IIpoaykTel OposkeHHS U UX
UCIIOJIb30BaHUE UEJOBEKOM. AHA’pOOHbIE MHUKPOOPIaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHU U BO30YyIuTeNn OOJIe3HEH.

AspoOHbIE OpTaHU3MBI. Otanbl HYHEPreTUYECKOTO oOMeHa.
[ToaroroBUTENBHBIN 3TaM. [ TUKOIN3 — OECKUCIOPOIHOE PACIICIICHHUE TIIFOKO3HI.

buonornyeckoe OKHCII€HHUE, WIH KJIETOUYHOE JibIXxaHue. Poib MUTOXOHIpHIL B
npolieccax onosorunyeckoro okucnenus. {uknnueckue peakunn. OKUCIUTETbHOE
dbochopunupoBanue. Iuepeus membparnHo2o epaduenma npomonos. Cunmes ATD:



paboma npomonnou ATD-cunmaszwvl. IlpeumyiiecTBa a’poOHOro MyTH OOMEHa
BEIIECTB Mepea aHadpoOHBIM. D (HEKTUBHOCTH IHEPTETUUECKOTO OOMEHA.

JleMoHCTpanun

[Toptpetsr: Jx. ITpuctiu, K. A. TumupszeB, C. H. Bunorpanckuii, B. A.
Ourensrapar, [1. Mutyemnn, I'. A. 3aBap3uH.

Tabmuibr 1 cxeMbl: «DoTOCHHTE3), « JHEPreTHUESCKU 00Men», «brocunTes
oenka», «CtpoeHue pepMeHTa», « XEMOCHHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYyJAOBAaHHME JJII MPUTOTOBIICHUS
MOCTOSIHHBIX M BPEMEHHBIX MUKPOTPENapaToB.

JlabopaTtopHnasi padora «/3yueHue KaTaIMTUYECKON aKTUBHOCTH (DEpMEHTOB
(Ha mpuMepe aMuiIa3bl UM KaTaiasbl).

Jlabopatopuasi pabGora «/3ydyeHue (HEepMEHTATUBHOTO pACIICIICHUS
MEPOKCH/IA BOJIOPO/Ia B PACTUTENBHBIX U dKUBOTHBIX KIIETKAX).

JlaGopaTtopnass padora «CpaBHeHue mporieccoB  (OTOCHMHTE3a U
XEMOCHUHTE3a».

JlaGopaTopHasi padora «CpaBHeHHE MPOIECCOB OPOKECHUS U JBIXAHUS.

Tema 7. HaciiencrBeHHass uHGoOpMalnus U peajiu3anus eé B KieTKe

Peakuun mMatpuuHoro cunresa. [IpuHIUN KOMIUIEMEHTAPHOCTH B PEAKIIUSIX
MaTpPUYHOIO CHHTe3a. Peannszanus HacneAcTBEHHOW MHpopManuu. ['eHeTHueckuit
KOZ, €ro cBoucTBa. TpaHckpunuusa — wmatpuunbeli cuHTe3 PHK. IlpumHnmmsr
TPAHCKPUIIMU: KOMIUIEMEHTAPHOCTh, AHTUMAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuynvix PHK 6 sykapuomuueckoti kiemke. Hexooupyrowue PHK.

Tpancnsiums u e€ stansl. Yuactue Tpancnoptbix PHK B 6nocunTtese Genka.
VYcnousi 6uocunte3a Oenka. KomupoBanuwe amuHOKHCHOT. Ponb pubocom B
OounocuHTe3e Oenka.

Coepemennvie npedcmasieHusi o cmpoenuu 2enog. OpraHusalus reHoMa y
MPOKAPUOT U IYKApHOT. Perynsiiusi akTUBHOCTH T'€HOB Yy MpoKapuoT. ['umoresa
onepona (®. Kaxo6, XK. Mano). Monekynsaprvle Mexanuzmvl IKCHPECCUU 2eHO8 Y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsuus 0OMEHHBIX
IIPOIIECCOB B KieTke. KiieTounslil romeocTas.

Bupycbl — HekeTouHble (OPMBI )KU3HU U O0UTaTHBIC Mapa3uThl. CTpoeHue
MPOCTBIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKusHeHHbll YUK
JIHK-cooepocawux eupycos, PHK-codepocawux eupycos, o6axmepuogpazos.
Obpamuas mpauckpunyus, peeepmasa, uHmezpasda.

Bupychsbie 3a0o05ieBanus 4enoBeka, )XxuBoTHbIX, pacternii. CITN]J], COVID-19,
COIMAJIbHBIE M MEAUITMHCKUE TTPOOIIEMBI.

buoungpopmamura: unmeepayus u anaiuz o6onvuwiux maccugos («bigdatay)
CMpPYKmMypHuIX buonocudeckux oannwix. Hanomexnonoeuu 6 ouonozuu u meouyuHe.
IIpoepammupyemvie hynkyuu benxos. Cnocobvl 00CmasKu 1eKapcms.

JeMoHcTpanuu

[Toptpetsr: H. K. Konbnos, /. Y. UBaHOBCKUIA.

Tabnuiel U cxembl: «buocuHTe3 Oenkay, «I'eHeTHYecKuil Koy, «Bupyce»,
«bakrepuodarmu.



IIpakTnueckas padora «Co31aHue MOJIEI BUPYCA».

Tema 8. 7ZKu3HeHHbI HUKJI KJICTKHU

Knetounsi mukn, ero mnepuoasl u perymsiuus. Wutepdaza u murtos.
Oco0eHHOCTH TPOIECCOB, MpoTeKarommx B uHTepdasze. IloaroroBka KieTku K
nenenuto.  [Ipecuntetndyeckuii  (MMOCTMUTOTUYECKUM),  CHUHTETHYECKHU U
MOCTCUHTETHYECKHUH (MPEMUTOTHIECCKUH ) IEPUOBI HHTEP(a3HI.

Martpuunbin cunres JHK — perumkanwma. IIpuanuner perumkanyu JITHK:
KOMIUIEMEHTAPHOCTh,  MOJTYKOHCEPBATUBHBIN  CHHTE3, AHTUNAPAIUIECIBHOCTb.
Mexannsm permmkanuu JTHK. Xpomocomsl. Ctpoenue xpomocoMm. Tenomepsl u
TeoMepaza. XPOMOCOMHBIM HaOOp KJIETKHM — KapuOTHUIl. JIUTJIOWIHBIA W
rariouaHblii  HaOOpbl  XpoMocoMm. ['omonioruunble XpoMocoMbl. [lonoBbie
XPOMOCOMBI.

Henenue kietku — MuTo3. CTaguyu MUTO3a U MMPOUCXOISIIHNE B HUX MIPOLECCHI.
Tunbel Muto3a. Kapnoknnes n nutokunes. buonornyeckoe 3HayeHuE MUTO3A.

Perymauuss murotndeckoro nmkia kiuetku. [Iporpammupyemas KieTtodyHas
ru0esb — arnomnTos.

Knerounoe sapo, XpoMocoMmbl, (DYHKIMOHaJdbHAs TeHOMHKA. Mexanusmol
npoaughepayuu, oughgpepenyuposku, cmapenus u eubenu kKiemox. «L{ugpposas
Klemkay» — buoungopmamuyeckue mMooeiu GyHKYUOHUPOBAHUSL KILeMKU.

JleMoHCTpanun

Tabmuubl 1 cxembl: «KU3HEHHBIA UK KIETKW», «Mutos», «CtpoeHue
xpomocomy, «Permkanus JJHK.

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpOTIpenapathl: «MHUTO3 B KJIeTKaxX
KOpELIKa JIyKay.

JlaGopaTtopnass  padora  «l3ydeHue  XpoMOCOM  Ha  TOTOBBIX
MHUKPOIIpEnapaTaxy.

JlaGopaTopnasi pabora «HaOmroieHre MUTO3a B KJIETKaX KOHUMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKpOIpenapaTax)y.

Tema 9. Crpoenue u GyHKUMH OPraHU3MOB

buonorunueckoe pazHooOpazue OpPraHu3MOB. OIHOKJIETOYHBIE,
KOJIOHHAJIbHBIEC, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOEHHOCTH CTPOEHUS U KU3HEACSITENBHOCTH OJTHOKJIETOUYHBIX OPTaHU3MOB.
bakrepun, apxeu, OJHOKJIETOYHbIE I'pUObI, OJHOKIETOYHbIE BOJOPOCIH, IPYTUe
npoTUCThI. KoJIOHWANIbHBIE OPTaHU3MBI.

B3auMocCBs3p 4acTeli MHOTIOKJIETOYHOIO OpraHu3ma. TKaHu, OpraHel H
cucteMbl opranoB. Opranu3M Kak eIuHoe 1enoe. ['omeocras.

Txanu pactenuii. TUTIBI paCTUTENLHBIX TKAHEH: 00pa3oBaTeIbHAas, TOKPOBHAS,
MPOBOJIAIIASL, OCHOBHas, MexaHwueckasi. OcoOCHHOCTH CTpoeHus, (PyHKIuH u
PaCIIOJIOKEHUS TKAHEW B OpraHax pacTEHHM.

TkaHU >KMUBOTHBIX M 4e€JOBeKa. THIbI >KUBOTHBIX TKaHEW: AMUTEIUaIbHas,
COCIMHUTEIbHAs, MbIlIeyHasi, HepBHas. OCOOEGHHOCTH CTpoeHUs, (YHKIUH U
pacIonoKeHUsI TKaHEN B OpraHax KUBOTHBIX U YEIOBEKA.



Opranbsl. BerertaTuBHbIE M T'€HEpaTHBHBIC OpraHbl pacteHuil. Oprasel u
CHUCTEMBI OPTaHOB JKMBOTHBIX U yenoBeKa. DyHKIIMKA OPTaHOB U CUCTEM OPTaHOB.

Onopa Tena opranu3moB. Kapkac pacrenuii. CKeneTbl OJHOKJIECTOYHBIX U
MHOTOKJIETOUYHBIX KUBOTHBIX. Hapy:kHbIl 1 BHYTpeHHUH ckeneT. CTpOEHHE U THIIbI
COEIMHEHUS KOCTEMN.

JIBrokeHue  OpraHu3MoB.  JIBMKEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
aMEOOUTHOE, KTYTHKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PAaCTEHHI:
TPONIM3MBbl M HACTUHU. JIBMKEHHME MHOTOKJIECTOYHBIX >KMBOTHBIX M YEJIOBEKa:
MbllIeyHas cucrema. Peduiekc. CkeneTHble MBI U UX padoTa.

[Intanne opranu3mMos. [loryionieHue BOAbL, YIJIIEKMCIOTO I'a3a U MUHEPAJIbHBIX
BEIIECTB  pacTeHusMU.  IluTtaHme  KUBOTHBIX.  BHyTpumoioctHoe U
BHYTPHUKJIETOYHOE MHILEBapeHne. lIuTaHue NO3BOHOYHBIX JKMBOTHBIX. OTHEIbI
[UIIEBAPUTENILHOIO TpakTa. llumeBapurenbHble kenesbl. IlnmeBapurenbHas
CHUCTEMA YEJIOBEKA.

Jpixanue opranu3mMoB. Jlpixanue pacteHui. Jlpixanue >kuBOTHbIX. {udy3us
ra3oB 4epe3 MOBEPXHOCTh KIETKU. KoxkHoe npixanue. [[prxarenbHas HOBEPXHOCTD.
KabepHoe u nérouHoe apixaHue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOMOHHOE  YCIIO)KHEHHE CTPOCHUS JIETKUX IMO3BOHOYHBIX KHBOTHBIX.
JpixarenbHas cuCTEMa dYenOBEeKa. MeXaHW3M BEHTWDALMM JETKUX Yy NOTUL U
MieKonuTaromux. Perynsus apixanus. JprxareabHble 00bEMBI.

TpaHCIIOPT BELIECTB Y OpPraHU3MOB. TpPaHCIIOPTHBIE CUCTEMBI PACTECHUM.
Tpa"cnopT BemecTB y JKMBOTHBIX. KpOBEHOCHass cucreMa M €€ Oprassbl.
KpoBeHocHass cucTeMa TIO3BOHOYHBIX JKMBOTHBIX M 4esoBeka. Cepaue,
KPOBEHOCHBIE cOCylbl M KpoBb. Kpyru KpoBooOpalieHus. IBOJIOLUOHHbBIE
YCIIO)KHEHHUSI CTPOEHUSI KPOBEHOCHOIN CUCTEMBbI MMO3BOHOYHBIX KMBOTHBIX. Pabora
cepaua u €€ perysuus.

Brinenenune y oprannu3sMoB. Beijenenue y pacteHuil. Beienenre y d)KUBOTHBIX.
CokparurensHple Bakyonu. Opranbel BbiaeneHus. PuubTpanus, CEKpenus u
oOpaTHOE BCACHIBAHME KAaK MEXaHM3Mbl pabOThl OpraHoB BblaesieHUsA. CBS3b
IOJIOCTH TeJa C KPOBEHOCHOM M BBIAEIMTENBHOM CHCTEMaMU. BeiaeneHue y
MO3BOHOYHBIX JKUBOTHBIX M yenoBeka. [louku. CtpoeHue u (HyHKIMOHUPOBAHUE
He(dpona. OOpazoBaHKHE MOYH Y YEJIOBEKA.

3amura y OpraHvM3MOB. 3alllMTa y OJHOKJIETOYHBIX OpPraHu3moB. CIOpsI
OakTepuil U UCTHI MPOCTEHIINX. 3alUTa y MHOTOKJIETOUHBIX pacTeHuil. KyTukyna.
CpencTBa macCUBHOM U XUMUYECKOH 3aIIUThl. OUTOHIUIBI.

3amMra y MHOTOKJIETOYHBIX UBOTHBIX. [IOKpOBBI M HMX NPOW3BOJHBIE.
3amuTa opranu3ma ot OonesHedl. MiMmyHHas cuctema udenoBeka. KieTounslit u
TYMOPQJIbHBIH HUMMYHHUTET. Bpokn€éHHbIE U mpuoOpeTéHHbIN crienuduaeckuit
UMMYHUTET. Teopus KIOHaJIbHO-celeKTUBHOro ummyHnurera (I1. Opmux, @. M.
bepuer, C. Tonerasa). BocnanuTtenbHble OTBETHI OPraHu3MOB. Posib BpOKIEHHOTO
MMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUM.



PazgpaxxumocTe ¥ peryisiuss |y  OpraHu3MoB. PasgpaxumMocTs y
OJTHOKJIETOYHBIX OpraHu3MoB. Takcucsl. PazapakumMocCTh U perynsauus y pacCTEHUN.
PocTtoBble BelllecTBa U X 3HAUYCHHUE.

HepBHas cucrema u peduieKTOpHas peryisius y >KHBOTHBIX. HepBHas
cUCTEMA U €€ OTAEIbl. DBOITIOLIUOHHOE YCIOXKHEHUE CTPOEHUSI HEPBHOM CUCTEMBI y
KUBOTHBIX. OTIENIBI TOJOBHOTO MO3ra ITO3BOHOYHBIX JKUBOTHBIX. Peduiekc u
pednekTopHas ayra. be3ycinoBHbIE U yCITOBHBIE pe(IICKCHI.

['ymopanpHas peryisiuus W >HAOKPUHHAs CHCTEMA XUBOTHBIX U YEJIOBEKA.
2Kene3bl SHIOKPUHHON CUCTEMBI M KX TOPMOHBI. JleficTBHE TOPMOHOB. B3auMOCBSI3b
HEPBHOU U SHIOKpUHHOM cucteM. ['unoranamo-runoduszapHas cucrema.

JeMoHCcTpa U

[Toptper: U. 1. I1aBnoB.

Tabmuubr u cxembl: «OIHOKIETOYHBIE BOJOPOCIN», «MHOTOKIETOYHBIE
Bojiopocin», «baktepum», «lIpocrermmey», «OpraHbl UBETKOBBIX PACTECHHI,
«CuctemMbl OpPraHoB TMO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpoeHHe
HaceKoMbIX», «Tkanu pacrenuid», «KopHeBble cuctembl», «CTpoeHue cTediis»,
«CTpoeHne JNUCTOBOM IUIACTUHKW», «TKaHU KUBOTHBIX», «CKEIET 4ellOBEKay,
«IIumeBapurensHas cucteMa», «KpoBeHocHas cuctemayn, «JlpIxaTenbHas
CHCTEMa, «Hepsnas CHUCTEMa, «Koxay, «MpllieuHasT ~ CHUCTEMay,
«BpigenutenbHas cucteMa», «IHIAOKpUHHAs cuctemay, «CTpOeHUE MBIIIIbY,
«AmmyHurer»,  «KumieuyHomonoctueie», «CxeMa  NHUTaHUS  PACTECHUN»,
«KpOBEHOCHBIE CHCTEMBI TO3BOHOYHBIX JKUBOTHBIX», «CTpOCHHE THUAPH»,
«CtpoeHue miaHapumn», «BHyTpeHHee cTpoeHue HO0KIE€BOro uepssi», «HepBHas
cuctema peioy, «HepBHas cucrema srymku», «HepBHas ~— cucrtema
npecMbikatomuxcs», «HepBHas  cucrema  nTumy, «HepBHas — cucrtema
MIIeKOonuTaromux», «HepBHas cuctema yenoBeka», «Pediexey.

OO6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOIpENnapaTbl OJHOKIETOYHBIX
OpraHW3MOB, MUKPOIpENnapaTbl TKAaHEH, PaKOBUHBI MOJUIIOCKOB, KOJIJICKIIUU
HACEKOMBIX, UIJIOKOXXHMX, UBbIC JK3EMIUIIPbl KOMHATHBIX PACTEHUM, repOapuu
pacTeHM pa3HBIX OTHAEJIOB, BJIAXHBIE TMpenaparbl KUBOTHBIX, CKEJIEThI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJIET YEJIOBEKa,
o0opynoBaHuE JJ1sl AEMOHCTpPAI[UU TOYBEHHOTO W BO3YIITHOTO MTUTAHUS pPACTCHUH,
pacuieruieHus Kpaxmalia U OeJIKoB Mo AeicTBreM (GepMEHTOB, 000pYAOBaHUE IS
JIEMOHCTPALUK OMBITOB MO U3MEPEHUIO )KU3HEHHOW EMKOCTHU JIETKUX, MEXaHU3Ma
JbIXaTEeNbHBIX JBUKEHUH, MOJIEJIM TOJIOBHOTO MO3Ta Pa3IMYHbIX )KUBOTHBIX.

JlaGopaTopHasi padora «3yueHne TKaHel pacTeHHI.

JlaGopaTopHasi padora «/I3yueHne TKaHEel )KUBOTHBIX».

JlaGopaTopHasi padora «l3yueHrne opraHoB IIBETKOBOT'O PACTCHUS.

Tema 10. PazmHokeHUe M pa3BUTHE OPTaHU3MOB

dopMbl pa3MHOKEHHUSI OpraHU3MOB: Oecrojioe (BKJIIOYas BEreTaTUBHOE) U
nosioBoe. Buael  0ecronoro  pa3MHOXEHHUSA:  IOYKOBAaHUE,  CIOPYJISIuS,
dbparmMeHTaius, KIOHHPOBaHUE.



[TonoBoe pa3zmHOxkeHue. IlonoBbie kineTku, uiau ramersl. Meio3. Craaun
Mmeno3sa. [loBenenne xpomocoM B menose. Kpoccnarosep. bruonorndecknii CMbICIT
M€03a M IIOJOBOro Impouecca. Melo3 W ero Mecrto B KU3HCHHOM IIMKIIE
OpPTaHHU3MOB.

[IpenzaponeiieBoe passurue. ['amerorenes y »uBOTHbBIX. [10510BBIE KEnE3bl.
OObpazoBanue 1 pa3BUTHE MOJOBBIX KiIeTOK. CiepmaToreHes u oorenes. CtpoeHue
MOJIOBBIX KJIETOK.

OmogoTBOpeHHe U SMOPUOHAIBHOE Pa3BUTHE JKUBOTHBIX. CHocOOBI
OIUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NunuBuyanbHOE pa3BUTHE OPraHU3MOB (OHTOreHE3). DMOPHOIIOTHS — HayKa
O Pa3BUTUHU OPraHU3MOB. Mopgocenez — 00Ha U3 2naublx nPoodIemM IMOPUOTIOSUU.
Konyenyus mopghocenos u mooenu mopgoeeneza. Cramuum sMOpuoreHesa
KUBOTHBIX (Ha mpumepe Jsarymku). JpoOnenuwe. Tumbsl  apoOieHus.
Jlemepmunuposannoe u HedepmunHuposannoe Opobaenue. bnacmyna, munvl
onacmyn. OCOOCHHOCTH JAPOOJICHUST MIICKOMUTAIOMIUX. 3apOJBIIICBbIE JINCTKU
(ractpymsiuus). 3akiiajika OpraHOB M TKaHEUW U3 3apOJIbIIIEBHIX JIUCTKOB. B3anmHoe
BIUSIHUE 4YacTeil pa3BUBAIOLIErOCs 3apojbllia (SMOpPHOHAIbHAS WHIYKLHNS).
3akyagka IUlaHA CTPOCHHUSI JKMBOTHOTO KakK  pe3yibTaT HEpapXUUYECKUX
B3aUMOJICUCTBUII TE€HOB. BiusHMe Ha 3>MOpPHUOHAIBHOE pAa3BUTHE PaA3IMYHBIX
(haKTOPOB OKPYKAIOIICH Cpe/Ibl.

Poct u pasButne xuBOTHBIX. [locTomOpuoHanbHbI mepuoa. I[lpsmoe wu
HempsiMoe pas3BuTue. PaszButne ¢ wMeramopdo3oM y O€CO3BOHOYHBIX U
MMO3BOHOYHBIX JKMBOTHBIX. bHoJIOrMYeckoe 3HaYE€HHE NPSMOTO0 M HENPSIMOTO
pa3BUTHS, UX PACHpPOCTpAHEHUE B Mpupoje. Tumel pocta KUBOTHBIX. DakTOpPHI
PETYJISIUU POCTA JKUBOTHBIX U yenoBeka. CTaauu mocTIMOPHOHAIBHOTO Pa3BUTHS
y ’KUBOTHBIX U 4esioBeka. [leprnoasl oHTOreHe3a yenoBeka. CTapeHue u CMepTh Kak
OMOJIOTMYECKUE MPOLIECCHI.

Pa3mHoxxeHne u pasButue pacteHuid. ['ametodutr u cnopodut. Meio3 B
YKU3HEHHOM IuKJIIe pacTeHuid. OOpa3zoBaHue CIoOp B mpolecce meiosa. ['ameTorenes
y pactenuil. Ona0o10TBOPEHUE U PA3BUTHUE PACTUTENBHBIX OpraHu3MoB. J[BoiHOE
OIUIOIOTBOPEHHE Y BETKOBBIX pacTeHnil. OOpa3oBaHuE U Pa3BUTHE CEMEHM.

MexaHu3MBbl pEeTyIsIUA OHTOT€HE3a Y PACTEHUM U )KUBOTHBIX.

JeMoHcTpanuu

[Toptpetsl: C. I'. HaBamun, X. [IIneman.

Tabmuiel u cxembl: «BereratmBHOe pa3sMHOXEHHE», «THIIBI Oecmoyoro
pa3MHOXeHUsD», «Pa3zMHOXKEHHE XJIaMHIOMOHAJb», «Pa3MHOXEHHUE 3BIIEHBD,
«Pa3MHOXeHUEe TUAPBDY, «Meho3y, «XpoMocoMbl», «I'amerorenes», «CTpoeHue
AWIEKJIETKH U crepMaTo3ouaa», «OCHOBHBIE CTaJAuM OHTOreHesza», «llpsmoe u
HenpsiMoe pasButue», «Pa3zButme wmanckoro xyka», «PazButhe capaHumny,
«Pa3Butne nATymKkw», «JIBOMHOE OIUIOJIOTBOPEHUE Y LBETKOBBIX PACTEHUIN»,
«CTpoeHue CeMsiH OJTHOJOJIbHBIX M JBYIOJIBHBIX pacTeHUI, « KM3HEHHBIN 1TUKIT
MOPCKOM KanmycCThbD», «KU3HEHHBIN UK MXay, «KU3HEHHBIN IIUKIT MAIIOPOTHUKAY,
«KM3HEHHBIN UKII COCHBD).



O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOMNpENapaThl SHIEKIETOK U
CIIEpMAaTO30UI0B, MOJENb «L UK pa3BUTHS JISATYIIKID.

JlaGopaTopnasi padora «l3yueHne CTpOEHUS MOJOBBIX KIETOK HA TOTOBBIX
MHKpOITpEnapaTax».

IIpakTnueckas padora «BbIABICHME NPU3HAKOB CXOJCTBA 3apPOABILIEH
MO3BOHOYHBIX )KUBOTHBIX).

JlabopaTtopuasi padora «CTpoeHHE OpPraHoOB Pa3MHOMKEHHUSI BBICIINX
pacTeHUu.

Tema 11. I'eneTuka — Hayka 0 HACJE€JICTBEHHOCTH W HM3MEHYHMBOCTH
OPraHNu3MoB

Hcropust cTaHOBIEHUS U PA3BUTHS T€HETUKH Kak Hayku. Pabotel . Mennens,
I'. ne ®pusa, T. Moprana. Posib 0TeUeCTBEHHBIX YYEHBIX B PAa3BUTHUU I'E€HETHUKH.
Pa6otsr H. K. KonsiioBa, H. M. BaBunosa, A. H. benozepckoro, I'. JI. Kapneuenko,
0. A. ®ununuenko, H. B. Tumodeera-Pecosckoro.

OCHOBHBIE TEHETUYECKHUE TMOHATHS U CUMBOJIBL. [ OMOJIOTHYHBIE XPOMOCOMBI,
aJUIeJIbHbIC TEHbI, AJIbTEPHATUBHBIC MPU3HAKU, JOMUHAHTHBIA U PELECCUBHBIN
MPU3HAK, TOMO3UT0Ta, TETEPO3UTOTA, YUCTAs JTUHUS, TUOPUIbI, TEHOTHUIT, ()EHOTHII.
OCHOBHBIE ~ METO/ABl  TCHETUKU:  THOPUIIOTIOTUYECKUM,  LUTOJOTHYECKUM,
MOJIEKYJISIPHO-T€HETUYECKH.

JleMoHCTpanun

[Toptpetsl: I'. Mengens, I'. ne ®@puz, T. Mopran, H. K. Konsuos, H. N.
Basunos, A. H. benozepckuii, I'. [I. Kapneuenko, 0. A. ®Ounmunuenko, H. B.
Tumodees-PecoBckuii.

Tabmuibl U cxeMbl: «MeTo bl TeHETUKIY, «CXEMBbI CKPEIIBAHUS.

JlaGopaTtopnasi pa6Gora «J/[po3oduna kKak OOBEKT TI'€HETHYECCKUX

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

eAMHO00pa3usl ruOpUI0B MepBoro nokojaeHus. [Ipasuno nomMmunupoBanus. Bropoii
3aKOH MeHaens — 3aKOH pAacIIeIUIEHUs NPHU3HAKOB. LluTosormyeckue OCHOBBI
MOHOTMOPHIHOTO CKpelMBaHus. [ unores3a 4ucToThl ramer.

AHanm3zupytouee ckpemmBanne. [[poMeKyTOUHBIA XapaKkTep HAclIeIOBaHMUS.
Pacuienienre npu3HAKOB MPU HETIOJIHOM JOMUHUPOBAHUH.

JurubpugHoe ckpemuBanue. Tpetuit 3akoH MeHiens — 3aKOH He3aBUCUMOTO
HaCJIeJOBaHMsI MPU3HAKOB. [{UuTonornueckrne 0OCHOBBI AUTMOPUTHOTO CKPEIIUBAHUSI.

CuerienHoe HacienoBanue mpusHakoB. Paboter T. Moprana. CrenneHHoe
HACJICJOBAHUE T'€HOB, HAPYILICHHWE CLEIUICHUS MEXAy I'e€HaMH. XPOMOCOMHas
TEOPUS HACIEACTBEHHOCTH.

['enernka nosa. XpoMOCOMHBI MEXAHU3M OINPEIEIECHUS 1M0Ja. AyTOCOMBI U
IIOJIOBBIE XpPOMOCOMBI. ['OMOraMeTHBIi M TreTeporaMmeTHbId I0J. ['eHeTuyeckas
CTPYKTypa MOJIOBBIX XpoMocoM. HacnenoBanue nmpu3HakoB, CHETIEHHBIX C ITOJIOM.



['enoTun kak nenoctHas cucrema. [lneiiorponus — MHOKECTBEHHOE JCHCTBHE
reHa. MHOXECTBEHHbIM aJuleu3M. B3anmMoAeiCTBUE HEaUIEIbHBIX TI'E€HOB.
Kommementapuocts. Onuctas. [Tlonmumepus.

['eHeTMYECKUI KOHTPOJIb PA3BUTHS PACTEHHM, )KUBOTHBIX U YEJIOBEKA, a TAKKE
(GU3MOIOTUYECKUX  TPOIECCOB, TMOBEICHUS W  KOTHUTHBHBIX  (DYHKITHHA.
['eHeTHUECKHE MEXaHU3Mbl CHMOMOTEHE3a, MEXaHNU3MbI B3aUMOJICHCTBUS «XO35UH
— Tapa3uT» U «XO35MH — MHUKPOOHOM». ['€HeTHYecKHe acheKThl KOHTPOIS M
W3MEHEHUS HACJIeICTBEHHON MH(OpMAIIUU B TOKOJICHUSIX KIIETOK U OPTaHU3MOB.

JleMoHCTpauu

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

Tabmuiel u cxemsl: «IlepBelit U BTOpOi 3akoHBI MeHaens», « TpeTuii 3akoH
MeHnnens», «AHamu3upyrouniee CcKpelmuBaHue», «HemomHoe TOMUHUPOBaHHEY,
«CuersieHHOE Hacle/loBaHue MPU3HAKOB Y Jpo30duibl», «l'eHeThka Iosay,
«Kapuotun denoseka», «Kapuotun npozoduiby, «Kapuotum mOTUIBDY,
«MHOXeCTBEHHBIN ajjIenu3m», «B3auMoaeiicTBHE T€HOBY.

OOopynoBaHue: MoOJeNb JJIsl JIEMOHCTpPAllMM 3aKOHOB €IWHO00pa3us
TUOpPUZOB TIEPBOTO TIOKOJEHUS M pacHICIVICHUS MNPU3HAKOB, MOJEIb s
JEMOHCTpAllUM 3aKOHA HE3aBUCMMOTO HACJIEAOBAaHUS IPU3HAKOB, MOJEIb I
JIEMOHCTpALlMM CILEIJICHHOTO HACIEIOBAHUSA IPU3HAKOB, CBETOBOM MHUKPOCKOITI,
MUKponpenapar: «po3zoduinay.

IIpakTuueckass padora «V3ydyeHwe pe3yabTaTOB MOHOTHOPHUIHOTO
CKpENIMBaHUA Y APO30(DHUITBD».

IIpakTuyeckass padora  «M3yueHue  pe3ylbTaToOB  JUTHOPUIHOTO
CKpENIMBaHUA Y IPO30(DUITBD».

Tema 13. 3aK0OHOMEPHOCTH U3MEHYHUBOCTH

B3aumopeiictBue reHotuna u cpeabl npu  (GopMUpoBaHUM (DEHOTHIIA.
N3MeHunBOCTh MpU3HAKOB. KauecTBEHHbIE M KOJWYECTBEHHBIC MPU3HAKU. BUab
M3MEHUYMBOCTH: HEHACJICACTBEHHAS U HACJIC/ICTBCHHAS.

MopaudukanuonHass U3MEHYMBOCTh. Ponb  cpeasl B (OpMUpPOBAHUU
MOAM(PUKALMOHHON M3MeHunBocTH. HopMa peaknuu npusHaka. BapuanroHHbIN
psa u BapuanmonHas Kpubas (B. Moranncen). CpoiicTBa MoAM(pUKALMOHHON
M3MEHYUBOCTH.

['eHoTMNIMYECKasi N3MEHUYUBOCTh. CBOMCTBA TEHOTUIIMYECKON U3MEHYMBOCTH.
Bunbl reHOTUTTHYECKO N3MEHUYNBOCTH: KOMOWHATHUBHAS, MyTaIllMOHHAS.

KomOnHaTHBHAS H3MEHYMBOCTH. Mei03 M TOJIOBOM IIPOIIECC — OCHOBA
KOMOWHATUBHON M3MEHUYNBOCTH. POJIb KOMOMHATUBHON M3MEHUYNBOCTH B CO3MaHUU
TeHETHYECKOTO pa3HOOOpa3us B Mpeiesiax OJHOTO BUA.

MyTanmoHHass W3MEHYMBOCTh. BuHIBI MyTalnuil: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHbBIE W  WHAYUUMpPOBaHHbIE MyTauuu. SnepHble U
HUTOIUIa3MaTuyeckue myTtauuu. CoMaTUYEeCKUE W MOJIOBbIE MyTaluu. [IpryunHbI
BO3HUKHOBEHUsS MyTanuid. MyTareHbl ¥ WX BJIMSHUE HAa OPraHU3MBbI.
3aKOHOMEPHOCTH MYTAIlMOHHOTO TpoIecca. 3aKOH TOMOJIOTMYECKUX PSIJI0B B



HacnenacTBeHHoM m3meHunBoctr (H.M. BaBwiioB). BHesnepHas U3MEHUHMBOCTh U
HACJIEICTBEHHOCTb.

Onueenemuxa U JINUSEHOMUKA, POJb INULEHeMUYECKUX Gakmopos 6
HACNe008aHUU U USMEHYUBOCTIU (DEHOMUNUYECKUX NPUSHAKOB ) OP2AHUZMOS.

JleMoHCTpanun

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

Tabmuuber w  cxembl: «Bumbl  uw3MeHunBocTH», «MoaudukaroHHAS
U3MEHYUBOCTbHY, «KombunaTuBHas M3MEHYUBOCTDBY, «Meiosy,
«OmnogotBopeHuey, «I'eHeTnueckue 3a00aeBaHus YeIoBeKa», « Buabl myTamuii».

O6opynoBaHue: XKUBbIE U TepOapHbIE AK3EMIUISIPhl KOMHATHBIX PacTeHH,
pucyHku (doTtorpadun) >KMBOTHBIX C PA3IMYHBIMU BUIAMH U3MEHUYUBOCTH.

JlaGopaTopHuast padora «HccnenoBanue 3aKOHOMEPHOCTEU
MOAU(PUKAIIMOHHON M3MEHUMBOCTU. [locTpoeHue BapuallMOHHOTO psga U
BAPUALIMOHHOW KPUBO».

IIpakTnueckass padora «Myrtammu y Jpo3oduiibl  (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eneTnka YesioBeKA

Kapuorun uvenoeka. MexayHapoaHas IporpaMma HMCCIEIOBAHUS T€HOMA
4yenoBeka. MeTonbpl  M3y4YEeHUs ~ IEHETHMKH  YEJIOBEKAa: TIEeHEaJOTHMYECKHM,
OJIM3HEIOBEIH, IIMTOr€HETUYECKUI, MOMYJISALIMOHHO-CTATUCTUYECKU,
MOJIEKYJISIPHO-T€HETUUECKU M. CoBpemeHHOE ONIPENEIICHUE TE€HOTHIIA:
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, '€HOTUIIMPOBAHUE, B TOM YHCIJIE C IOMOIIBIO
[T11P-ananu3a. HaciaencTBeHHbIe 3a00JIeBaHUS YellOBEeKa. | eHHbIE 1 XPOMOCOMHBIC
Oone3HH 4YeloBeKa. boJIe3HM C HACIEACTBEHHOW TMPEpacoyioKEHHOCTHIO.
3HaYeHUEe MEAUIMHCKON T€HETUKHU B MPEIOTBPAIICHUHN U JICYEHUU T'€HETUYECKUX
3a0o0ieBaHUl 4YenoBeka. MeauKo-TeHeTUUeCKoe KOHCYJIbThupoBaHue. CTBOJIOBBIC
KJICTKHU. [[OHATHE «TE€HETHYECKOro rpy3a». DTUYECKUE ACIEKThl UCCIIECIOBAaHUN B
00J1acTU peaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

['enetnueckue (HakTOpbl TOBBIIIEHHONW YYBCTBUTEJIBHOCTH YEJIOBEKA K
(bU3NYEeCKOMY U XMMUYECKOMY 3arps3HEHUIO OKpYKarouleh cpeabl. ['eHeTnyeckas
MPEIPACTIOIOKEHHOCTD YETIOBEKA K MATOJIOTUSIM.

JleMmoHCcTpauumn

Tabnuiel 1 cxembl: «Kapuotun yenoBekay, «MeToJbl U3ydeHUs TeHETHKU
4yenoBekay, «['eHeTnueckue 3a00JIeBaHMsI YETIOBEKay.

IIpakTnueckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHOW.

Tema 15. Cestekuusi OpraHu3MoB

JlomecTuKanus 1 ceneKuusi. 3apoKICHUE CEJIEKIIMU U JOMECTUKAIIUU. Y UCHHE
H. U. BaBunoBa o lleHTpax NpOUCXOXKIEHUS U MHOTO0Opa3us KyJIbTYPHBIX
pactenuii. Ponb cenekuuu B CO31aHUU COPTOB PaCTEHUIN U MOPOJ )KUBOTHBIX. COPT,
opoja, mTaMM. 3aKOH TOMOJIOTUYECKUX PSAJOB B HACIEICTBEHHON N3MEHYMBOCTH
H. U. BaBunosa, ero 3HaueHue Jjisi CENEKIIMOHHON paOOTHI.

Metonbl cenekuMOHHON paboThl. McKycCTBEHHBIH OTOOp: MAacCOBBIA H
WHIMBUIY AJIbHBIN. Otanbl  KOMOMHAIIMOHHOM  cenekuuu.  VcnbeiTanue



npousBoauTeNied Mo mnoTtoMcTBY. OTOOpP MO TEHOTHUIy C MOMOILIBIO OLIEHKH
¢dbeHoTHIa TOTOMCTBA U OTOOP IO TeHOTHUITY ¢ omolIbio aHanmm3a JJHK.

HcKycCcTBEHHBIE ~ MyTareHe3 Kak  METOJ ~ CEJIEKIMOHHOW  padoThI.
PanmnanmoHHBI 1 XUMHAYECKUN MyTareHe3 Kak MCTOYHUK MYTAalMK Y KyJbTYyPHBIX
¢opm opranusmoB. Mcnonp30BaHWE TEHOMHOTO PEJAKTUPOBAHUA W METOJOB
pexomOunanTHbIX JJHK 1151 momydyenus ncxoqHoro Marepuana st CEJIEKINH.

[lonyuenue ITOJIUIUIONUIOB. BuyTpuBugoBas ruOpUaAU3aIIHs.
brnu3kopoAcTBEHHOE — CKpelliMBaHWe, wWid  WHOpuauHr.  HepoactBenHoe
CKpelIMBaHue, WM ayTOpuAWHT. ['erepo3uc W ero mpuuuHbl. Vcrnonb3oBaHue
rerepo3uca B cenekuuu. Otnanénnas ruGpuauzauus. [Ipeogonenue Oecruioaus
MEXBUIOBBIX THOPUIOB. JIOCTHKEHUS CEIEKIIMU PACTEHUHN U )KUBOTHBIX. «3e1éHas
Dpesonoyusy.

CoxpaHeHHE U N3yYEHUE TEHETUYECKHUX PECYPCOB KYJIBbTYPHBIX PACTEHUI U UX
JUKHX POJUYEH JUJISl CO3[IaHUSI HOBBIX COPTOB U THOPHUIOB CENbCKOXO3SIMICTBEHHBIX
KYJIbTYp. H3yuenue, coxpawenue u ynpaeieHue 2eHemudyecKumu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U NPOMbBICTIOBbIX  JCUBOMHBIX 6 UYeaiax VIAVYUleHUs
cyuecmeyowux U Cco30aHusi HO8bIX NOPOO, JNUHUU U KPOCCO8, 8 MOM 4YUCie C
NpUMEHEHUeM COBPEMEHHBIX MEMO008 HAYUYHbIX UCCIe008aHUL, Nepeoosblx uoel u
NepCneKmuGHbIX MexHoI02UlL.

JleMoHCTpanun

[Toptpersi: H. 1. BaBunos, . B. Muuypun, I'. [. Kapneuenko, II. II.
Jlyxbsinenko, b. JI. Acraypos, H. bopnoyr, /I. K. benses.

Tabnunp! u cxembl: «LIeHTpBI MPOUCXOXKAECHUS U MHOTO0Opa3usl KyJIbTYPHbBIX
pacTeHui», «3aKOH NOMOJIOTUYECKHUX PSIOB B HACJIEACTBEHHOW HM3MEHYMBOCTH,
«Mertonpl cenexuumy, «OTnanéHnas rudpuanzanusy, «Myrtarenes».

JlaGopaTopHnasi padora «/3yueHue copTOB KyJbTYPHBIX PACTEHUI U MOPOA
JIOMAIIIHUX KUBOTHBIX).

JlaGopaTopHasi padora «/3yyeHrne METOAOB CEJICKIIMU PACTCHUIN.

IIpakTnuyeckas padora «lIpuBnBKa pacTeHuN.

Ikckypeusi «OCHOBHBIE METOABl M JIOCTHKEHHUS CEJIEKUHUU PACTEHUH U
YKUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHILIHNIO, IJIEMEHHYO bepmy,
COPTOUCHBITATEbHBIM YYaCTOK, B TEIUIMYHOE XO34WCTBO, B J1AOOpPATOPHUIO
arpOyHMBEPCUTETA WM HAYYHOTO LIEHTPA)».

Tema 16. buorexHoiorus U CMHTEeTHYECKasi OHOJIOTHSA

OOBbeKThI, HUCHOJb3yeMble B OHOTEXHOJIOTUH, — KIJIETOYHBIE U TKaHEBBIC
KYJbTYpBHI, MHUKpPOOPraHU3MBI, 1754 XapaKTEPHUCTHKA. TpanuuroHHas
OMOTEeXHONOTHS:  XJeOOMeueHue, TMOIyYeHHE KHCIOMOJOYHBIX MPOAYKTOB,
BUHOjiee. Mukpoouosornueckuii cuHTe3. OOBEKTHI MHUKPOOMOJIOTUYECKHUX
TexHonorui. [IpousBoacTBo Genka, aMUHOKUCIOT M BATAMHHOB.

Co3nanue TEXHOJIOTMI M MHCTPYMEHTOB LEJICHANPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHUSI TEHOMOB C II€JIbIO MOJYYEHUs OPTaHU3MOB U UX KOMIIOHEHTOB,
coJiep KallliX HE BCTPEUaOIIMECs B MPUPOI€ OMOCUHTETHUECKHUE MY TH.



Kiierounas unxkeHepusa. MeTonbl KyJlbTypbl KIETOK M TKaHEW PACTEHUN H
KUBOTHBIX. Kpuobanku. ComaTudeckass ruOpuau3aluss W COMATHYECKUN
sMOpuorene3. lcnonb3oBaHue ramioujioB B CEJEKUUH pacTeHuil. [lonyuenue
MOHOKNIOHANbHBIX anmumei. Hcnonv3zoeanue MOHOKIOHATbHBIX U NOJUKIOHATbHBIX
anmumen 6 MmeouyuHe. VICKyCCTBEHHOE OIUIOJOTBOpEHUE. PeKOHCTpyKIus
AUIEKJIETOK U KJIIOHUPOBAHUE XMUBOTHBIX. METOJl TpaHCIJIAHTALUU SJIEP KIIETOK.
Texnonocuu 0300po6nenus, KyibmueUpo8arus U MUKPOKIOHANbHO20 PASMHONCEHUS
CeNbCKOXO3AUCMBEHHBIX KYAbMYD.

Menuuuackue 6norexHosnoruu. [locrrenomuas nudposas meauuuaa. TTLP-
JMAarHocTuka. MeTa0oJIOMHBIN aHaiu3, TeHOUEHTPUYECKUH aHajau3 MpoTeoMa
YeJIOBEKA IS OLIEHKH COCTOSIHUSI €r0 340pOBbs. M CIONIb30BaHME CTBOJIOBBIX
KieTok. TapretHas Tepanusi paka. 3D-OumouwmkeHepus s pa3paOOTKU
byHIaMEHTAIBHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTHM, CO3JaHMSI KOMILJIEKCHBIX
TKaHEW COYETAHUEM TEXHOJIOTHUH TPEXMEPHOro OmonmpuHTHUHTra U ckaddonaunra
JUISL pEIIeHUs 3a/1a4 MePCOHATM3UPOBAHHON METUIIUHBI.

Co3nanue BEKTOPHBIX BaKIMH C IEJbI0 O0ecreueHus] KOMOMHUPOBAHHOU
3amuThl oT Bo3Oyauteneid OPBU, ycTaHOBlieHHE MOJIEKYJSPHBIX MEXaHHU3MOB
¢bynkunonupoBanusi PHK-conepkamux BUPYCOB, BBI3BIBAIOIIMX OCOOO OIACHBIE
3a00JIeBaHUS YEIOBEKA U )KUBOTHBIX.

JleMoHCTpanun

Tabnuubl u cxemsbl: «/Mcnoap30BaHNEe MUKPOOPTAHU3MOB B NMPOMBIIIIICHHOM
pou3BoJICTBEY, «KileTouHast nnxxkeHepus», «I'eHHast HHKEHEPUs».

JlaGopaTopHasi padora «/3yueHne 00beKTOB OMOTEXHOJIOTUM.

IIpakTnueckas padora «lloyyeHrne MOJOYHOKHUCIBIX TPOTYKTOBY.

Ikckypeusi «buoTexHonoruss — BaKHEHIIas MPOU3BOJAUTENIbHAS CHJIa
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTUYECKOE TPOU3BOICTBO)».

11 KIIACC

Tema 1. 3apoxkaenne W pa3BUTHE IBOJIOIHOHHBIX MPEACTABJICHHH B
OouoJiorumn

OomonnoHHas Teopus Y. JlapBuna. IlpeanochUikM BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb 1 Hay4dHas aesTenbHocTh Y. JlapBuHa.

J{Broky1ye cuiibl 3BOTIOIIUK BUAO0B 110 Y. JlapBuHY (BBICOKast HHTEHCUBHOCTD
Pa3MHOXKEHHS OpPraHU3MOB, HACJEICTBEHHas WM3MEHYMBOCTh, Oopbba 3a
CYILIECTBOBAHKE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmiienne cunrerndeckor teopun sBomtonnu (CTD). HewTpanbhas
teopust dBomonuu. CoBpeMeHHass JBOJIONMOHHAS  OwWojorus. 3HAYCHUE
HBOJTIOITMOHHON TEOpUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTHUHBI MUPA.

JlemoHcTpanuu

[Toptpetsl: Apucrorens, K. Jlunneit, XK. b. Jlamapk, 2. XK. Cenr-Unep, XK.
Kiosbe, Y. Hapsun, C. C. UerBepuxos, 1. U. HImansraysen, Ix. Xongein, /. K.
benses.



Tabnuiel 1 cxembl: «CucteMa xuBoi pupo/bl (1o K. JIuauero)y, «JlectHuiia
XKUBBIX cymiecTB (o Jlamapky)», «MexanuzM GopMUPOBaHHUS MPUCTIOCOOJICHUHN Y
pacTeHull U KUBOTHBIX (10 Jlamapky)», «Kapra-cxema mapiupyra myremecTBus Y.
Hapsuna», «Haxoaku Y. [apBuna», «®opmbl O0pbrObI 3a CYIIECTBOBAHUEY,
«ITopoasl Tomy6eit», «MHoroo0Opasue KyabTypHBIX (opM KamycTbD», «Ilopossrl
JIOMAIITHUX >KUBOTHBIX», «CxeMa oOpa3oBaHus HOBBIX BUIOB (1o Y. [lapBuny)»,
«Cxema COOTHOLIEHUS MABWXKYIIUX CHJI 3BOJIOLHMN», «OCHOBHBIE IOJOKEHHUS
CUHTETUYECKON TEOPUH IBOJIFOLIUN.

Tema 2. MUKPOIBOJIIOIIHS U €€ pe3yJIbTaThl

[TonmyssAnps Kak 3JIEMEHTapHas €IMHULA 3BOJOLHMHA. COBPEMEHHBIE METO/IBI
OLICHKM TEHETUYECKOro pa3HOOOpa3usi M CTPYKTyphl mnonyisuuid. M3menenue
reHo()oH/a TOMYyJSIIMA KaK »3JIEMEHTApHOE 5SBOJIOLMOHHOE SIBICHHUE. 3aKOH
reHeTuueckoro paBHoBecus Jx. Xapnau, B. BaitnOepra.

DneMeHTapHble (aKTOphl (ABUXKYIIME CHJIbI) HBOIIONMH. MyTallMOHHBIHN
npouecc. KomOuHaTuBHasg u3MeHUMBOCTh. Jlpelidp reHOB — ciydaiiHbie
HEHaITpaBJICHHbIE U3MEHEHUS YaCTOT aJljIesiel B monyiauusx. D)PexkT ocHoBaTels.
Ippexm obymouinounozo eopaviuika. CHudceHue 2eHemuuecKko2o pasHooOpa3usL:
npuyunsl u cnreocmsusi. llposenenue s¢pgpexma opeticha eenog 8 6OIbLUWUX U MATLIX

NONYIAYUSX. Murpanumn. N3oisius MOy JISIUI: reorpaguueckas
(mpocTpaHcTBEHHAas ), Onosiornyeckas (penpoyKTUBHAs).
EctecTBeHHbIil 0TOOp — HampaBisionmuii ¢akrop sBoionud. DopMbl

€CTECTBEHHOTO  OTOOpa:  JBWXKYIIUNA, CTAOWIM3UPYIOIIUNA,  pPa3pbIBAIOIIHIA
(mm3pyntuBHbIf). [lomoBoit oTO0p. BO3HMKHOBEHHE W HBOJIIOIUS COIUATBHOTO
MOBEICHUS )KUBOTHBIX.

[IpucnocoOeHHOCTh  OPraHU3MOB  KaK  Pe3yibTaT  MHUKPOIBOJIIOIUH.
Bo3HukHOBeHHE MPUCTIOCOOICHUH Y OpTraHu3MOB. ApoMop(}O3bl U HANOATATI TAIIUH.
[TpumMepb! nprcocoOIEHUNM Y OpraHu3MoB: MOPGoIOrunYecKue, PU3NoJoTHIECKUE,
onoxumudeckue, mnoBeAeHUYeCKHe. OTHOCUTEIBLHOCTh  MPHUCIOCOOJIEHHOCTH
OpraHU3MOB.

Bun, ero kpurepunm u CTpyKTypa. BumooOpa3zoBaHue Kak pe3yjbTaT
MUKpPO3BOJIIOIMU. M3omsanust — kiatoueBoil (aktop BugooOpazoBanus. [lytu u
CIIoCcoObI BUJI000pa30BaHUS: aJIONaTPUYECKOe (reorpaduueckoe),
CUMIIATpUYECKoe  (IKOJOTUYECKOE), «MTHOBEHHOE»  (MOJMILIOUAN3ALINS,
rubpuauzanusi). JJIMTeTsHOCTh YBOJIOIMOHHBIX MPOIIECCOB.

Mexanu3mbl OpMHUPOBAHUS OMOJIOTHYECKOTO Pa3HOOOpa3usl.

Ponb 5BOTIONIMOHHOM OMOJIOTHH B pa3pad0OTKe HAYYHBIX METOJIOB COXPAHCHHUS
onopazHoobOpasusi. MHUKPOIBOIIONKS U KODBOJIONHWS IMAPAa3UTOB U HX XO3SCB.
MexaHu3Mbl (OPMHUPOBAHUS YCTOMUYNBOCTH K aHTUOMOTHKAM U CITIOCOOBI O60PHOBI €
HEW.

JeMoHcTpanuu

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

Tabnuiel U cxembl: «MyTallMOHHAasT W3MEHUMBOCTBY, «llomysiiumoHHas
CTpYKTypa BUaa», «Cxema MposiBjIeHUs 3akoHa Xapau—BaiinOepray, «IBuwxyiue



CWJIbl ABOJIIOIUNY, «DKOJIOrMYecKass M30Js1us MONYJAlUi ceBaHCKOU (openny,
«I"eorpadrueckast U30IAIUS TUCTBEHHUIIBI CHOMPCKOM 1 TMCTBEHHUIIBI Ay PCKOW»,
«lTonynaiOHHBIE BOTHBI YUCICHHOCTH XHUIHUKOB U KEPTBY», «Cxema AeicTBUs
€CTECTBEHHOTO 0TOOpa», «DopMbl 00pHOBI 32 CyIIeCTBOBaHUEY, « HIYyCTpHaIbHBIN
Menanu3sMy», <«KuBble  uckomaembie»,  «IIOKpOBUTENBCTBEHHAsi  OKpacka
XKUBOTHBIX», «IIpenympexpaaromas oOKpacka KUBOTHBIX», «Dusznonorunueckue
apantaiun», «lIpucnocoONeHHOCTh OpPraHu3MOB U €€  OTHOCUTEIBHOCTBHY,
«Kpurepuu Buaa», «Bunpl-nBoiiHukn», « CTpykTypa Buja B mpupojae», «CrnocoObl
BUJI000pa3oBaHus», «I'eorpadguueckoe Bumoo0Opa3oBanue TPEX BUIOB JIAH I,
«IKONOru4YecKoe BUI000pa3oBaHUEe BHUAOB CUHUI, «[lonmumiouasl pacTteHuin»,
«KanmycTHO-peieuHbIil ruopumy.

O6opynoBanue: repbapun pacTeHU, KOJUICKIIMYA HACEKOMBIX, Uydelia MTHIL U
3BEpei ¢ MpUMeEpaMu pa3IMuHbIX TPUCIOCOOICHHM, YyUesa NTHIl U 3BEpeil pa3HbIX
BUJIOB, TrepOapuu pacTeHUid OJIM3KHUX BHUJAOB, OOpa30BaBIIMXCSA PA3THYHBIMU
crocobamu.

JlaGopaTopHasi pabota «BrisiBJIeHHE U3BMEHYMBOCTH Y 0COOEH OJTHOTO BUJIA».

JlaGopaTopHnasi padora «IIpucnocoOneHus OpraHu3MOB U UX OTHOCUTEIIbHAS
1e71eCO00Pa3HOCTHY.

JlaGopaTtopnass paGora «CpaBHeHHE BHUJOB MO MOP(POIOTHIECKOMY
KPUTEPHUIO».

Tema 3. Makpo3BoIIOLNS U €€ pe3yJIbTaThl

Metonsl U3ydeHMST MaKpOd3BOJOLMHU. [laleoHTONOTHMYECKME  METOMBI
uzydeHus: oHBomoruu. llepexomubie ¢GopMbl U (PUIOTEHETUYECKUE  PSIIbI
OpraHU3MOB.

buoreorpaduyeckue meTonpl u3ydeHus sBoitonuu. CpaBHeHUE QIIOPHI H
dbayHpl MaTepukoB U OCTpOBOB. buoreorpaduueckue obOmactu 3emnu. Bumabi-
SHJEMUKHU U PEITUKTHI.

OMOpHOJIOTMYECKUE U CPABHUTEIBHO-MOP(POIOTHUECKHUE METOMbl U3YUEHUS
BOMIONMU. ['eHeTHYecKue MEXaHU3Mbl 3BOJIOLMHM OHTOT€HE3a M TOSIBICHUS
HBOJIIOLMOHHBIX  HOBIIECTB. ['OMOJOrMYHBIE W  AHAJIOTMYHBIE  OPraHbl.
PyaumenTtapuble  opraHbl M araBuU3Mbl.  MOJIEKYJISIpHO-T€HETUYECKUE,
OMOXUMHUYECKHE U MAaTEMAaTUYECKHE METObl U3YUEHUs IBOTIOLMHU. | OMOJIOrMYHbIE
re’bl. COBpEMEHHBIE METO/IbI TOCTPOCHUSI (PUIIOTEHETHYECKUX JIEPEBHEB.

XpOMOCOMHBIE MyTalliX U 3BOJIIOIUSI TEHOMOB.

OOmue 3aKOHOMEPHOCTH (MpaBuiia) 3BOJOUMU. [IpuHyun cmenvl yHKyuil.
HeobpatumocTs 3Bomtonnu. ApanTuBHas paauaiuvs. HepaBHOMEPHOCTh TEMIIOB
IBOJIFOLIM Y.

JleMmoHcTpanuu

[Toptpetsi: K. M. bap, A. O. KoBanesckuii, ®. Mromiep, O. ['ekkerns.

Tabmuubl U cxembl: «DUIOreHETUUECKUN Psifl JIOMIAIn», «APXEONTEPUKCY,
«3Bepo3yObie  smiepb»,  «Creromedansy»,  «Punnodurtsl»y,  «CemeHHBIE
nanopoTHukw», «buoreorpapuueckue 30Hb 3emim», «llpeil) KOHTHUHEHTOBY,
«Penukthy, «HavanpHble cTaauu SMOPUOHAIBHOTO PA3BUTHUS MO3BOHOYHBIX



KUBOTHBIX», «['OMOJIOTMYUHBIE W aHAJOTHYHbIE OpraHbl», «PyInMeHTBD,
«ATaBU3MBI», «XpOMOCOMHBIE HAaOOpHI dYelOoBeKa M IHMMMaH3e», «[naBHbIE
HAIPaBIICHUS 3BOJIOLUNY, «OOIIHE 3aKOHOMEPHOCTH IBOJIOLIANY.

O6opynoBaHue: KOJUICKITUH, TepOapuu, MYJSDKA HMCKOTAEMBbIX OCTaTKOB
OpPraHU3MOB, MYJISDKA TOMOJIOTUYHBIX, AHAJIOTMYHBIX, PYJIMMEHTAPHBIX OPraHOB H
aTaBU3MOB, KOJJIEKIIUM HACEKOMBIX.

Tema 4. IlpoucxokaeHne U pa3BuTHE JKU3HU Ha 3emJie

HayuHble TUNOTE3bl NPOUCXOXKIACHUS >KU3HU Ha 3emie. AOUOTeHe3 W
nancrepmusi. JloHayyHble peiCTaBlICHUsS O 3aPOKJICHUU KU3HU (KPEAlMOHU3M).
['MnoTe3a NOCTOSAHHOTO CaMO3apOXKIEHUS )KU3HUA U €€ ONpoBeEpKeHUE onbiTamu .
Penu, JI. Cnannannanw, JI. I[Tactepa. [IponcxoxxaeHue >ku3HU U aCTPOOUOJIOTHS.

OcCHOBHBIE JTaIbl HEOpPraHU4EeCKOU ABOJIFOLUH. [InanerapHas
(reosornyeckasi) 3BOMIONUSA. XHUMHUYECKash »HBOJOLUA. AOHOTeHHBI CHHTE3
OpraHnyeckux BemecTts n3 Heopranndeckux. Omeir C. Mumrepa m I'. Opm.
O6pazoBanue noauMmepoB u3z moHomepoB. Koanepsarnas runoreza A. M. Onapuna,
runore3a mnepBuyHoro OynboHa JIx. XonnelHa, reHetuyeckas rumore3a [
Ménnepa. PubGozumbr (T. Yex) u runoresza «mupa PHK» V. T'mnbepra.
dopMupoBaHuE MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

Hcropus 3emnn u MmeTobl €€ n3ydeHus. MlckonaeMble OpraHu4eCcKUe OCTaTKH.
['eoxpononorust u €€ Meroabl. OTHOCUTENbHASA W aOCOJIOTHAs T'€OXPOHOJOTHS.
['eoxpoHOIOrMYecKas IKaja: 30HbI, 3Pbl, IEPUOJIBI, SIIOXH.

HavanbHble 3Tanbl OpraHu4eckoil sBosronuu. IlosiBIeHWe ©  3BOIOLHA
NEPBBIX KJIETOK. DBOJIOLHUS MeTaboian3Ma. BO3HMKHOBEHHE NEPBBIX 3KOCHCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOTUIEHKHM KaK aHAJIOT MEPBBIX Ha 3emiie COOOIIECTB.
CrpomatonuTtsl. [IpokaprOThI U 3yKapUOTBHI.

OCHOBHBIE 3Tambl 3BOJIIOLMU KUBOTHOTO MHpa. OCHOBHBIE apoMOpP(O3bI
AKUBOTHBIX. Bennckas ¢ayna. KemOpuiickuii B3pbIB — MOSBICHHE COBPEMEHHBIX
TunoB. [lepBbie Xxopa0BbI€ XKUBOTHBIE. JKH3HB B BOJE. DBOIIOLUS MO3BOHOYHBIX.
[Ipoucxoxnenne ampuobuii u pentwimil. [IpoucxoxxaeHnue MICKONMUTAOINIUX U
ntui. [lpunnun kimrodeBoro apomopdosza. OcBoeHue OECIO3BOHOUYHBIMU U
MO3BOHOYHBIMU KUBOTHBIMH CYIIH.

Pasputne xu3HM Ha 3emMie IO dpaM M MEpUoAaM: apxeu, MPOTEPO3OM,
najgeo30m, Me3030i, kaiiHo301. OO0111ast XapaKTEepPUCTHUKA KJIMMAaTa U T€OJIOTMYECKUX
nporeccoB. [losiBIeHne U pacuBeT XapaKTepHBIX OPraHU3MOB. YTJIe0Opa3oBaHUE:
€ro YCJIOBHUS U BIUSHUE HA ra30BbI COCTaB aTMOCHEPHI.

MaccoBble BBIMUpPaHUSI — 3KOJOTMYECKHE KpU3HUCHI npouuioro. ITpuunHbel u
CJIEICTBUS MAacCOBbIX BbIMUpaHUil. COBPEMEHHBIM 3KOJIOTUYECKUN KpPHU3UC, €ro
ocobennoctu. [Ipobrnema coxpanenus 6nopasHooOpasus Ha 3emIie.

CoBpeMeHHas cuUcTeMa opraHudeckoro mupa. IlpuHuunel kimaccupukanuu
opranu3MoB. OCHOBHbIE CUCTEMATUUYECKUE TPYHIIbI OPTaHU3MOB.

JeMoHcTpanuu

[Toptpetsr: ®@. Penu, JI. Cnayutanuanm, JI. [lacrep, 1. . Meunuxkos, A. U.
Omnapun, k. Xonaein, I'. Ménnep, C. Mumnep, I'. FOpu.



Ta6muiel u cxembl: «Cxema omnbita @. Penny», «Cxema onbita JI. [Tactepa mo
U3YUYEHUIO CaMO3apoxaeHUs Xu3HW», «Cxema ombita C. Mumiepa, I'. Opm»,
«JTanbl ~ HEOpPraHWYEecKoW  3Bomouumn», «l'eoxpoHosOrMYecKass  IIKaliay,
«HadanpHbIe 3Tarbl OPraHUYECKOW IBONIONUNY, «CxeMa 00pa3oBaHHs 3YKapHOT
nyTéM cumouoreHeza», «Cucrema XUBOM npupoab», «CTpoeHHE BUpPYCay,
«Apomopdo3bl  pacTeHmit», «PuHMOGUTE, «OIHOKIETOYHBIE BOJOPOCIH,
«Mmnorokiierounsie Bogopocan», «Mxwm», «llanoporHukm», «lonoceMeHHBIE
pactenus», «Opraisl IBETKOBBIX pacTeHHI», «CxeMa pa3BUTHUs 5KUBOTHOTO MUPAY,
«Apomop(do3sbl KUBOTHBIX», «IIpocTeitmumey, «Kumeunomnonoctueie», «llnockue
yepBu», «YneHuctonorue», «PbiOb», «3emMHOBOIHBIEY, «lIpecmbikarommecs,
«IItnupy, «Miekonurarommey, «Pa3BuTue xu3HU B apXeuckoun spe», «Pa3zButue
)KU3HU B IMPOTEPO3OUCKON 3pey», «Pa3BurThe XKU3HU B NAJICO30UCKOU 3pey,
«Pa3BUTHE KU3HU B ME3030MCKOMN 3pe», «Pa3BuTHe )KU3HU B KaNHO30MCKOU 3pe»,
«CoBpeMeHHasl CHCTEMA OPTaHUYECKOTO MUAPA.

BupryanbHas 1adoparopHasi padora «MoaenupoBanue onsiToB Muiiepa—
FOpu 110 n3ydeHuto abMOTeHHOTr0 CUHTE3a OPTaHUYECKUX COSTMHEHUM B IEPBUYHON
atMocdepe».

JlaGoparopHasi padora «/3ydeHue W ONMCAHUE HMCKOMAEMBIX OCTATKOB
JIPEBHUX OPTaHU3MOB).

IIpakTnueckass padora «M3ydeHne OCOOCHHOCTEM CTPOCHUSI pacCTECHUM
PAa3HBIX OTAEIOBY.

IIpakTuyeckas padora «/3yueHue oCOOEHHOCTEN CTPOEHUSI MO3BOHOYHBIX
YKUBOTHBIX».

Tema S. [IpoucxoxkaeHue 4eji0BeKa — AHTPOIOT eHe3

Paznensl u 3amaun aHTponosiorni. MeToapl aHTPOIOJIOTHH.

CraHoBJIeHHME TPEACTABICHUM O MPOUCXOXKICHHHM YEJIOBEKA. Penuruo3Hble
BO33peHUsA. COBpEMEHHbBIC HAYUYHBIE TEOPUH.

CX0aCcTBO YenOBEKa € )KMBOTHBIMU. CHCTEMATUUECKOE MOJIOKEHUE YEITOBEKA.
CBunerenbcTBa  CXOACTBA  YEJOBEKAa C  JKUBOTHBIMH:  CPaBHUTEIBHO-
MOpGOOTHYECKHE, AMOPHUOJIOTHYECKHE, (hU310I0r0-OMOXUMHUYECKHUE,
noBeAeHYeckre. OTINYMS YET0BEKA OT KUBOTHBIX. [IpAMOXOXKIAECHUE U KOMILIEKC
CBSI3AHHBIX C HUM MNPU3HAKOB. Pa3BuTHE rOJOBHOTO MO3ra U BTOPOM CUTHAJIBHOMU
CHUCTEMBI.

JIBrkymme cuiibl (hakTOphl) aHTPOIOreHe3a: OMOIOTHYECKUe, COITHATbHBIC.
CooTHolieHHEe OMOTOTUYECKUX U COUATIBHBIX (DAKTOPOB B aHTPOIIOTCHESE.

OcCHOBHBIE CTaJWM AHTPOIIOTeHe3a. PaHHHME YenoBEeKOOOpa3HbIE O00E3bSHBI
(TPOKOHCYJIBI) ¥ pAHHUE TTOHTHJIBI — OOITHE TMPEIKH YeTOBEKOOOPa3HBIX 00€3bsH U
JToJed. ABCTPAJIONHUTEKU — ABYHOTME MPEAKU JoJel. YeloBeK yMelblil, IepBbIe
V3TOTOBJIEHUS OPYAUU TpyAa. UeloBeK NpAMOXOISIIUN U MIEPBBIN BBIXOJ JIFOAEH 3a
npenensl Appuku. YenoBek reifenbOeprekuii — o0l npeok HeaH 1epTaIbCKOro
YeJI0BEKa M YEJIOBEKA Pa3syMHOTro. UeNoBEeK HEaHAEPTAIbCKUUA KAK BUJ JIIOACH
XOJIOJHOTO KJnMmara. YenoBeK pa3yMHbIM COBPEMEHHOTO THIIA, JEHUCOBCKUM



YeJIOBeK, OCBOEHHE KOHTMHEHTOB 3a mnpenenamu Adpuku. Ilaneoreneruka u
ITaJICOT€HOMUKA.

OBOMIONMS COBPEMEHHOTO 4YelloBeKa. EcTecTBEeHHBIN OTOOpP B MOMYJISIIUSIX
yenoBeka. MyTanMoHHBIH Tporecc M moaumopdusM. [lomymsimoHHbIE BOJHBI,
npeiid reHoB, mMurpanus U «3(pQPeKT oCHOBATENs» B MOIMYJISAIUIX COBPEMEHHOTO
YeJI0BeKa.

Yenoseueckne pacbl. llonatne o pace. bompmme pacel: eBporeouiHast
(eBpa3miickasi),  aBCTpajo-HEeTrpoujHas  (dPKBaTOpUalbHasi),  MOHITOJIOMAHAS
(a3uaTcko-amepuKaHckasi). Bpemss u myTu paccelieHHs 4YeloBeKa IO ILJIaHEeTe.
EnuHcTBO  4yenoBeueckux — pac. HayuHas  HECOCTOSITENBHOCTH  pacHU3Ma.
[Ipucnoco6eHHOCTh YeNloBeKa K pa3HbIM YCIOBHUSIM OKpYXKalolehd Cpeabl.
Bnusnue reorpadudeckoil cpespl u apeiida reHoB Ha MOp(OJIOTHIO U (HPHU3UOJIOTUIO
YeJI0BEKa.

MexaucuviuiiHapabpie  MeTolbl B (usnueckoil  (OMOIOTHYECKOM)
AHTPOMOJIOTUM.  OBOJIOLMOHHAS  AHTPOIOJOTHS W IAJCOAaHTPOINOJIOTHS
YEJIOBEYECKUX MMOMYJSINMNA. bHOCONMANIBHBIE MCCIECIOBAHUS TPUPOABI YEIOBEKA.
HccnenoBanre KO3BOTIOLUHA OMOIOIMYECKOT0 M COLMAIBLHOTO B UEJIOBEKE.

JleMoHCTpanumn

[Toptpersr: Y. {apsun, JI. Jluku, . . Porunckuii, M. M. I'epacumos.

Tabnuiel U cxeMbl: «MeTobl aHTPONOJIOTHIY, «I 0JJOBHON MO3T UEIOBEKaY,
«YenoBekooOpa3Hbie 00€3bsHBD, «CKeNeT dYeloBeKa M CKeJeT IIMMIIaH3ey,
«PynMMEHTHI U aTaBU3MbD), «J|BHKyIIME CUIIBI aHTPOIIOTEHE3A», « DBOJIFOIIUOHHOE
JIpEBO  4eloBeKa», «ABcTpamonutek», «YenoBek  ymensli», «YemoBek
NPSIMOXOIAIINIY, «JleHncoBCkui uyenoBek» «Heanaepranbipbny, « KpoMaHbOHIIBDY,
«IIpenku yenoBeka», «Tanbl SBOJTIOLNHN YEIIOBEKa», «Packl UeioBeKay.

OO6opynoBaHue: MYJSDKM — OKaMEHEJIOCTeH, TIPeAMETOB MaTepualibHOU
KyJbTYpbl TpPEIKOB 4YeJlOBEKa, penpoaykuuu (dororpaduu) KapTUH C
MUQOJIOTHYECKUMU U OUOJICUCKUMH CIOKETAMH TPOUCXOXKJICHUS YEJIOBEKa,
doTorpaduu HaxoI0K KUCKOMAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YEJIOBEKA, MOJENb
yepena 4yesI0BeKa U ueperna NMMITaH3€e, MOJIEIb KUCTH YEJIOBEKA U KUCTH IIUMIIaH3E,
MOJEIHN TOpPCa MPEIKOB YEJIOBEKA.

JlaGopaTopuasi padora «M3yueHne o0COOEHHOCTEW CTPOEHHUS CKeJeTa
YEJIOBEKA, CBA3AHHBIX C MPAMOXOKICHUEM).

IIpakTnueckas padora «/3yueHre SKOJIOrMYeCKUX aJalTalNil YeIIOBEKay.

Tema 6. Jxkosorusi — Hayka O B3aMMOOTHOULICHHUSIX OPraHU3MOB H
HAJ0PraHM3MEHHbIX CHCTEM € OKPY Kaloulei cpeaoi

3aposkaeHue U pa3BUTUE 3KOJOTuH B Tpyaax A. 'ymbonbara, K. @. Pynse, H.
A. CesepuoBa, J. I'ekkensa, A. Tencnu, B. H. CykauéBa. Pa3nenst u 3amauu
sK0J0THH. CBSI3b 3KOJIOTUU C APYTUMH HAyKaMHU.

Metonbl 3kosioruu. IloneBble HaOMOAEHUS. DKCHEPUMEHTHI B KOJIOTHH:
NpUpoAHbIE W JiabopaTtopHble. MoJenupoBaHre B HKOJIOTMU. MOHUTOPUHT
OKpY’Karolel Cpeibl: JIOKAIbHBIN, peTHOHATBHBIN U TJI00AbHBII.



3HaYeHUEe DOKOJIOTMYECKUX 3HAHUW i1 YEJIOBEKA. DKOJOTHYECKOE
MHPOBO33pPEHNE KaK OCHOBA CBS3E€M 4YeloBedecTBa ¢ mpuponor. dopmupoBaHue
DKOJIOTHYECKOMN KYJIBTYpPbI U 3KOJIOTUYECKOM I'PAMOTHOCTH HACEJICHUS.

JleMoHCTpanun

[Toptpetsr: A. I'ymbonbar, K. ®@. Pynse, H. A. CeBepuos, O. I'ekkenb, A.
Tencnu, B. H. Cykaués.

Tabmunpl 1 cxemul: «Pa3gensl sxonorun», «Metoasl dkonorum», «Cxema
MOHHUTOPHUHTA OKPYKAOLIEN CPEIBD.

JlabopaTopHast padora «3yueHune METOJ0B AKOJIOTUYECKUX
WCCIIEOBAHUID.

Tema 7. Opranusmsl 1 cpea OOUTAHUS

Okonoruyeckue (HakTopbl U 3aKOHOMEPHOCTH UX nericTus. Kinaccudukanus
HKOJIOTUYECKUX (PAKTOPOB: a0MOTUUYECKUE, OMOTUYECKHE, aHTpOoNOreHHble. Oo1ue
3aKOHOMEPHOCTH AEHCTBUS 3KoJornueckux Qakropos. IIpaBumino munumyma (K.
[Inpenrens, 0. JIubux). TonepaHTHOCTb. DBPUOMOHTHBIE U CTEHOOHWOHTHBIE
OpraHU3MBbl.

AbuoTtnueckue (¢akropel. CBeT Kak sKonorudeckuil axrtop. JleicTBue
Pa3HBIX YYAaCTKOB COJHEYHOTO CIIEKTpAa Ha OpPraHU3Mbl. DKOJOTHYECKUE TPYIIIbI
pacTeHUN M JKMBOTHBIX IO OTHOIICHHIO K cBeTy. CUTHaJbHas poOJib CBETA.
DoTONEPUOIU3M.

Temneparypa kak nskonorudeckuit (axrtop. JleiicTBue TemriepaTypbl Ha
opraHu3Mbl. [IoMKWIOTEPMHBIE U TOMOMOTEPMHBIE OPTAaHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxuocth kak skonorumdeckuid ¢aktop. Ilpucrnocobnenus pacTeHuilt K
nojJiep>kaHuio BojHOro Oananca. Knaccudukamnus pacTeHUN MO OTHOIICHHUIO K
Bojie. [Ipucnoco6nenrs KUBOTHBIX K H3MEHEHUIO BOJHOTO PEXUMA.

buonornueckne putmbl. BHemHne u BHyTpeHHUE pUTMBL. CyTOYHBIE H
rOJWYHbIe PUTMBL. [IpUCHIOCOOIEHHOCTh OPraHM3MOB K CE30HHBIM H3MEHEHHSIM
YCIIOBHM KU3HMU.

’Kuznennsie popmbl oprannu3mMoB. [TonsiTue o xu3HeHHOM popme. JKu3HeHHBIE
GbopMBI pacTeHUM: NepeBbs, KYCTAPHUKH, KYyCTapHUYKH, MHOTOJICTHHUE TpaBhl,
OJIHOJIeTHHE TpaBbl. JKU3HEHHBIE (POPMBI KUBOTHBIX: THUIPOOUOHTHI, TEOOUOHTHI,
a’poOroHTHI. OCOOEHHOCTH CTPOCHHS U 00pa3a >KU3HH.

buotnueckue dhaxkTopsl. Bumbl OMOTHYECKUX B3aUMOCHCTBUN: KOHKYPEHITHS,
XUIIHAYECTBO, cUMOM03 u ero (opmel. [lapazutuszm, kooreparusi, MyTyaau3M,
KOMMEHCaJIU3M (KBapTUPAHTCTBO, HaxJICOHUYECTBO). Herpoduueckue
B3aUMoOJIecTBUS  (Tommueckue, (Qopudeckue, (Qabpuueckue). 3HAUYCHUE
OMOTUYECKUX B3aUMOJCHCTBUN JUIsl CYIIECTBOBAHHS OPTraHU3MOB B Cpele
obutanus. [IpuHIUTT KOHKYPEHTHOTO UCKITFOYCHUS.

JeMoHcTpanuu

Tabnuiel U cxembl: «OKojoruueckue ¢akTope», «CBETOBOM CIEKTPY,
«IKOJOTUYECKUE TPYMIbl KUBOTHBIX MO OTHOIIEHUIO K CBETY», «TemIoKpoBHbIE
KUBOTHBIE», «XOJOIHOKPOBHBIE KHUBOTHbIE», «DHU3MONOTMYECKUE ananTauuu



KUBOTHBIX», «Cpenbl O0OUTaHMSI OpraHU3MOBY», «bBHOJOTMYECKHUE PUTMBDY,
«Kuznennslie Gopmbl pacTeHUID», «Ku3HEHHBIE (OPMBI JKUBOTHBIX», « IKOCHCTEMA
IIMPOKOJUCTBEHHOTO Jecay, «DKOCHCTEMa XBOWHOro Jjecay, «llenm nwuranusy,
«XUIHUYECTBOY, «ITapazutuzm», «KoHkypeHnus», «CuMOm03»,
«KommeHcanuzmy.

O6opynoBanue: repbapund pacTEHUW W IKUBOTHBIX, MPUCIOCOOICHHBIX K
BIMSIHUIO Pa3jMYHBIX SKOJOTHYECKHX (DakToOpoB, repOapuu CBETOIIOOUBBHIX,
TEHETIOOMBBIX M TEHEBBIHOCIHMBBIX PACTCHHM, CBETOJIOOMBBIC, TEHEIIOOUBBIE U
TEHEBBIHOCJIMBbIE KOMHATHBIE PACTEHUS], TepOapru U KOJUICKIIUU TETUIONIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX pAcCTEHUH, uydesia MTHUIl U 3Bepei, repOapuu
pacTeHui, OTHOCSIIMXCS K rurpoduram, kcepopuram, mMe30(puTaM, KOMHATHBIC
pacTeHusl TaHHBIX TPYMI, KOJUICKIIMHU KUBOTHBIX, OOUTAIONIMX B Pa3HBIX cpeax,
repOapu U KOJUICKIIMM pACTEHUW ¢ IKUBOTHBIX, OOJAJAONIMX YepTaMu
IPUCIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHHUSM YCJIOBUH KU3HU, TrepOapuu M
KOJUUICKIIMM PACTEHUW U KUBOTHBIX PA3JIMUHBIX >KU3HEHHBIX (POpM, KOJUICKIIUU
YKUBOTHBIX, YUaCTBYIOIIUX B PA3JIMUYHBIX OMOTUYECKUX B3aUMOJCHCTBUSIX.

JlaGopaTopnass paGora «BpbisiBIeHUE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIUSIHUIO CBETAY.

JlaGopaTopnasi paGora «BpisiBIeHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIMSIHUIO TEMIIEPATypPhI».

JlabopaTtopHasi paboTa «AHaTOMHYECKHE OCOOCHHOCTH PACTEHUIN U3 PA3HBIX
MeCT OOUTaHUS.

Tema 8. Ikos10rvsi BUA0B U NOMYJISIIM M

OKOJIOTUYECKHE  XapaKTePUCTUKU  TOIYJISLHH. [Tomynsimusa ~ Kak
Oounonornyeckas cucreMa. Posib HEOTHOPOAHOCTH Cpelibl, PU3NIECKUX OAPbEPOB U
0COOEHHOCTEM OMOJIOTHH BUIOB B (DOPMUPOBAHUH MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyjsiuuid. OCHOBHBIE TOKa3aTenu MOMYJSIUUU: YHUCJIEHHOCTh, IJIOTHOCTb,
BO3pacTHasi W TI0OJOBasi CTPYKTypa, pOXKIAeMOCTb, MPHUPOCT, TEMI pPOCTa,
CMEPTHOCTb, MUTpAIIHS.

DKoyioruyeckas CTpykrypa nonyJsauuu. OleHKa YUMCIEHHOCTH MOIMYJISIUH.
JvHamMuka momyiasiuuu U e€ perysiius. buoTudeckuid MOTEHUUAN MOMYJISIUU.
MonenupoBaHue AMHAMUKY nonyisuuu. KpuBbie pocTa YUCIEHHOCTH MOIMYJISIUY.
KpuBbie BbDKMBaHMS. Peryisiiius YUCICHHOCTH TOMYJISIIUNA: Pojb (HaKTOPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT IJIOTHOCTH. JKOJIOTMYECKHUE CTPATETUH BUIOB (T- U
K-ctparerun).

[Tonsitue 00 HKOIOTMYECKOM HuIIe BHaa. MectooOutanue. MHoromepHas
MoJenb dKosiorndeckon Humun Jx.M. XarunmHcoHa. Pa3mepbl 3KOI0rMYecKoi
Hui. [ToTeHnnanbHas U pealTu30BaHHAas! HUILIU.

JleMmoHcTpanuu

IToptper: k. . XaT4ynHCOH.

Tabmuubl W cxembl: «IKOJOTMYECKUE XapaKTEPUCTUKU MOMYJISLUNY,
«IIpocTpancTBeHHass  CTpyKTypa mnomyJjsiuum», «Bo3pactHble  mupaMuibl



nonyisiuun», «CKOPOCTh  3aceleHusi TOBEPXHOCTH 3eMJIU  Pa3IMYHbIMU
opranuzmammn», «Mojeinb s3xonorndeckor Humu [Jx. Y. XaTunnconay.

O6opynoBanue: repdapun pacTCHUM, KOJJICKIIUHA KUBOTHBIX.

JlabopaTtopHnasi paGora «lIprcnoco0sieHns ceMsiH paCTEHUH K PACCEICHUION.

Tema 9. Dxoy10rusA COO0IECTB. IKOJIOTHYECKHE CHCTEMBI.

CoolmiectBa opranu3moB. buoneno3 u ero crpykrypa. CBsizu MexAy
OpraHu3Mamu B OHMOIICHO3E.

Dxocuctema kak otkpbiTas cuctema (A. Jx. Tencnu). @yHKIIMOHAIbHbBIE
OJIOKM OpPraHuM3MOB B DKOCHUCTEME: MPOIYUEHThl, KOHCYMEHTBI, PEIYyLICHTHI.
Tpoduueckue ypoBHH. Tpoduueckne 1nenu u cetd. AOUOTHYECKHE OJIOKHU
skocucteM. [1ouBbI ¥ Wbl B 3KOCUCTEMaX. KpyroBopoT BelIeCTB U OTOK YHEPTUU
B DKOCUCTEME.

OcHOBHBIE TOKA3aTENU SKOCUCTEMBI. brioMacca 1 mpoayKIus. DKOJIOTUUECKHE
MUpaMHUIBI YUCEN, OMOMACCHl U DHEPTHUH.

Jlunamuka sxocucmem. Kamacmpoghuueckue nepecmpouixu. @aykmyayuu.
HamnpapieHHbie 3aKOHOMEpPHBIE CMEHBI COOOIIEeCTB — cykiieccuu. [lepBuyHbie U
BTOPHYHBIE CYKIIECCHM W WX TNPUYUHBL. AHTPOIOTCHHBIC BO3JICHCTBHUS Ha
cykueccun. KnnmakcHoe cooOiiectBo. bropasnooOpasue u mojiHOTa KpyroBopoTa
BEILIECTB — OCHOBA YCTOMYHUBOCTH COOOIIECTB.

[IpupoaHbie IKOCUCTEMBL. DKOCUCEMbL 03€D U peK. DKOCUcmemMbl Mopell U
oKeanos. Ixocucmemvl MYHOP, 1€CO8, Cmenel, nyCmbitb.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUII OPraHU3MOB B
aKocuctemMax. Ponb kackaonoco sgpgexma u 6udo8-30uhpukamopos (Kirouesvlx
61008) 6 yHKYUOHUpOBaHuu 3Kocucmem. IlepeHOC SHEPTUU U BEIISCTB MEXKIY
CMEXXHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, TOMYJISIIUN U 3KOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX M AaHTPOTIOTEHHBIX BO3/ICHCTBHIA.

Mexanuzmul 6030eticmaus 3a2psA3HeHUl PA3ZHbIX MUNO0S8 HA CYOOPSAHU3MEHHOM,
OD2aAHUSMEHHOM,  NONYIAYUOHHOM U  IKOCUCMEMHOM  YPOBHAX,  OCHOBbI
9KON02UYECKO20 HOPMUPOBAHUSI AHMPONOSEHHO20 6030eticmaus. MeToaoaorus
MOHHUTOPHHTA €CTECTBEHHBIX U aHTPOITOTCHHBIX 3KOCHCTEM.

JleMmoHCcTpauumn
[Toptper: A. JIx. Tencnn.
Tabmuupt u  cxembl:  «Ctpykrypa  OuOIlEHO3a»,  «DKOCHUCTEMa

MIUPOKOJIUCTBEHHOTO Jiecay, « IKOCHCTEMa XBOWHOTO Jjecay, «DYyHKIIMOHAIbHBIE
IPYIIbI OPraHU3MOB B 3KOcUcTeEMEY, « KpyroBopoT BelecTB B s3kocuctemey, «llenu
nuTaHus (macTOWIHAs, HAETPUTHAsA)», «IKOJOTHYECKas TMUpamMuia YUCEI,
«IKonorudeckas mupamuia OMOMaCChly, «IKOJIOTHUECKass MUpaMuia SHEPTUNY,
«O6pazoBanue 6onoTay, «llepBuunas cykieccus», «BoccTaHOBIEHHE Jeca Moce
noxapa», «9Kocuctema 03epa», «ArpoueHo3», «KpyroBopoT BEIIECTB M MOTOK
HHEPruu B arpoueHosey, «[Ipumepsl ypOboskocucTem».

O6opynoBaHue: repOapruu pacTeHUH, KOJUICKIIMM HACEKOMBIX, Uydelia NTHIl U
3Bepel, repOapuu KyJIbTYPHBIX U JUKOPACTYIIUX PACTCHUH, aKBApUyM KaK MOJIEIb
HKOCUCTEMBI.



IIpakTuyeckas padora «/3yuenue u onucanue ypo03KOCUCTEMBD».

JlaGopaTopnas paGora «l3ydyeHue pa3zHOOOpa3Usi MENKUX IMOYBEHHBIX
YWIEHUCTOHOTHX B Pa3HBIX 3KOCHCTEMAX).

IKCKypcHusi «DKCKypCUsi B TUITUYHBIN OMoreoieHo3 (B AyOpaBy, Oepe3HsIK,
CJIBHUK, Ha CYXOJIOBHBIA WU TIOMMEHHBIN JIYT, 03€p0, O0TI0TO)».

IKCKypcusi «DKCKYpCUsl B arposKocucTemMy (Ha MoJie WIM B TEIUIMYHOE
XO34MCTBO)».

Tema 10. buocdepa — riodanbHast IKOCHCTEMA

buocdepa — obmierianerapHasi o0osiouka 3eMJM, Tll€ CYLIECTBYET WU
CyllleCTBOBaJIa >kM3Hb. Pa3zBuTHe npejacrtaBieHuilt o ouochepe B Tpyaax J. 3rocca.
VYuenue B. . Bepnazackoro o 6uochepe. Obaactu 6uocheps! u e€ coctan. Kupoe
BEIECTBO Orochephl U ero PyHKIUY.

3aKOHOMEPHOCTH cyliecTBOBaHusA Ouocdepbl. OcobeHHOCTH Ouochepsl Kak
rI100anbHON IKOCUCTEMBI. JlMHaMu4eckoe paBHOBecue B Ouochepe. KpyroBopoTsl
BEILECTB K OMOr€OXUMHYECKHUE IUKJIIBI (YTIepoa, a30Ta). PUTMUYHOCTH SIBIEHUN B
ouocdepe.

3oHanbHOCTH OMocdepsl. [lonsaTre 0 Gnome. OCHOBHBIE OMOMBI CYIIN: TYH/IPA,
XBOMHBIE JieCa, CMEIIAHHBIE M IIUPOKOJUCTBEHHBIEC Jieca, CTENH, CABaHHBI,
MyCTBIHU, TPOMTUYECKUE JIECa, BRICOKOTOPhs. KiuMar, paCTUTEIbHBIN U )KUBOTHBIN
MUp OMOMOB CYIIIH.

CtpykTypa U QyHKIIHS )KUBBIX CUCTEM, OLICHKA UX PECYPCHOTO MOTEHIMaa 1
onocdepHbIX PYHKITUH.

JleMmoHcTpanuu

[Toptpetsi: B. U. Bepnanackuii, 3. 3rocc.

Tabmuubr 1 cxembl: «I'eocdepsl 3emmm», «KpyroBopot azora B mpupoje,
«KpyroBopoT yriepoga B mpupone», «KpyroBopoT Kuciopoga B TPUPOJIE»,
«KpyroBopoT Boabl B mpupozae», «OcHOBHbIE OMOMBI cymmn», «Kinmarnueckue
nosica 3emnm», «Tynapay, «Takra», «Cmemannsiii jgec», «InpokoInCTBEHHBIN
nec», «Crenby, «CaBanHay, «IlycteiHsay, « Tpornnueckuil gecy.

OO6opynoBaHue: repoapuu pacTEHUN pa3HbIX OMOMOB, KOJUICKIIUH KUBOTHBIX.

Tema 11. YesnoBek u oOKpy:ka0OLIaf cpeaa

OKOJIOTUYECKUE KPU3UCHl W WX NpPUYMHBL. Bo3aelcTBue dYenoBeka Ha
ouocdepy. 3arpszHeHre BO3IYITHON cpebl. OXpaHa BO3ayxa. 3arpsi3HEHUE BOTHON
cpeabl. OxpaHa BOJHBIX pecypcoB. PaspymieHune mouBbl. OxpaHa MMOYBEHHBIX
pecypcoB. I3meHenue kimmara.

AHTpOIIOT€HHOE BO3/ICIICTBUE HA PACTUTENbHBIA M KUBOTHBIA Mup. OxpaHa
pPaCTUTENLHOTO W KMUBOTHOTO Mupa. OCHOBHBIE MPUHLMIBI OXPAHbl MPUPOJBI.
Kpacubie xuuru. Oco0o oxpassembie mnpuponanbie Tepputopun (OOIIT).
borannyeckue cajpl U 300J10THYECKUE TAPKU.

OCHOBHBIE TPHUHIMIBI YCTOMYMBOTO PA3BUTHUS YEIOBEYECTBA W IMPUPOJIBI.
PanvonanbHO€  MPUPOJONOJB30BAaHUE M COXpAaHEHHE  OMOJIOTMYECKOTrO
pasHooOpasust 3emyid. OOIIME 3aKOHOMEPHOCTH TJIOOAIBHBIX DKOJIOTHUYECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOI'O KpU3HCa U €r0 BEPOATHBIE MOCIECTBHUS.



Pa3BuTHEe METOJOB MOHUTOPHMHIA PA3BUTHS OMNACHBIX TEXHOTECHHbIX
nporieccoB. Cucmemuvle ucCciedo08anus nepexooa K pecypcocbepecaiowe u
KOHKYPEHmMOCcnocobHotl anepeemuke. buonozuueckoe pasnoobpasue u buopecypcuwi.
Hayuonanvnvlie ungopmayuonusvie cucmemvl, obecneuusaowue O00CMyn K
uHgopmayuu nO COCMOAHUIO OMOENbHbIX 6U008 U 3Ikocucmem. OcHosbl
9Kopeabuniumayuu dKocucmem U cnocooos 060pvObI ¢  OUONOBDPEHCOCHUIMU.
Pexoncmpykyus mopckux u Hazemuvix 5KOCUCTEM.

JdeMoHCcTpau

Tabnuiibl U cxeMbl: «3arpsizHeHne atMocdepbi», «3arps3HeHue ruapochepby,
«3arps3Henue nouBb», «[lapHukoBbIi 3G hexT», «Oco00 OxXpaHseMble IPUPOIHBIC
TEPPUTOPUI», «MOJIenH YIpaBIsieMOro MUpay.

O6opynoBanue: ¢otorpa@uu OXpaHsSEMbIX pPACTEHUW U KUBOTHBIX KpacHoii
kHUr" Poccutickoit @enepannu, KpacHol KHUTH pervoHa.

IHJIAHUPYEMBIE PE3YJbTATBI OCBOEHUA ITPOI'PAMMBI 11O
BHUOJIOI'MN HA YPOBHE CPE/IHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATbI

®I'OC COO ycranaBnuBaeT TpeOOBaHUA K PE3yJbTaTaM OCBOCHHS
OoOy4YalolMMHUCs TPOrpaMM CpeaHero oOmiero oOpa3oBaHUs: JIMYHOCTHEIE,
METanpeIMETHBIC U MPEIMETHBIE.

B cTpykType TMYHOCTHBIX PE3yJIbTATOB OCBOCHUS MPOrpaMMbl IO OMOJIOTHH
BbIJIEJICHBI CIEAYIOLIUE COCTABIIAIONINE: OCO3HAHME OOYYarOIIMMUCS POCCUNUCKON
IPaXKIaHCKON UJIEHTUHYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH
U CaMOOIIPENENCHUIO, Haaiuyue Mmomueayuu K OOydeHHIO  OMOJIOTHH,
yeneHanpagienHoe paszeumue BHYTPEHHUX YOEKIEHUH JMYHOCTH Ha OCHOBE
KITFOUEBBIX IICHHOCTEM M MCTOPHUYECKUX TPAIUIUN pPA3BUTHA OHOJIOTHYECKOTO
3HaHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUaAIOLUXCS PYKOBOACTBOBATLCS B CBOEH
JIEATEIIBHOCTH 1I€HHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPUCYIIUMU CHUCTEME
OMOJOrMYECKOTr0 00pa30BaHUs, HAIUYUE NPABOCO3HAHUS YKOIOTUYECKON KYJIbTYPBI,
cnocobHocmu cmasums UEIN U CTPOUTD KU3HEHHBIE MJIAHBI.

JIM4HOCTHBIE pE3yJIbTaThl OCBOECHMS YyueOHoro mpeamera «buonorus»
JOJKHBI OTpaXkaThb TOTOBHOCTh U CIIOCOOHOCTH O0YYarOIINXCSI PYKOBOACTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIMEH JUYHOCTH, CHUCTEMOM II€HHOCTHBIX
OpUCHTAIlMW, TO3WTHUBHBIX BHYTPEHHHUX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPAJAMIIMOHHBIM TIEHHOCTSIM POCCHICKOTO O0O0IIecTBa, PaCHIUPEHHE >KHU3HEHHOTO
OMbITA U OMbITA AEATEILHOCTA B MPOILIECCE peav3alliid OCHOBHBIX HaIpaBIICHHI
BOCIIUTATEIHHOUN ESITENLHOCTH, B TOM YHCJIE B YACTH:

1) rpaxaaHCKOTr0 BOCIIMTAHMS:

c(hOpPMHPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOIIErocst KaKk aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUNUCKOT0 OOIIECTBA;

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX MTPaB U 00A3aHHOCTEH, yBaXKEHHE 3aKOHA
Y TIPABOIIOPAIKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOH JIEATEILHOCTH MTPHU CO3JIaHUU YUEOHBIX
MPOCKTOB, PEIICHWH YyYeOHBIX M TIO3HABATEIBHBIX 3a1a4, BBIMOJHEHUU
OMOJIOTMYECKHUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO IIO3HMIIMIO TI0 OTHOIICHHWIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€

YMEHUE YYHUTHIBaTh B CBOMX JEUCTBHSIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJICH C Pa3HBIMHU YOSKICHHUSIMU, KyJIbTYPHBIMA IIEHHOCTSIMU U
COLIMAJIbHBIM TIOJIOKEHUEM;

TOTOBHOCTh K TYMAHUTAPHOUN U BOJIOHTEPCKOM NIEATETLHOCTH;

2) IAaTPUOTHYECKOT0 BOCIIMTAHUS

c(hOpMHPOBAHHOCTH POCCUNUCKOMN TPakKTAHCKON UJIEHTUYHOCTH, TATPUOTU3MA,
YBAKEHHS K CBOEMY HapoJly, YyBCTBA OTBETCTBEHHOCTH mnepea PonnHoM, roproctu
3a CBOM Kpall, cBOI0O PoauHy, CBOMl SI3bIK U KYJIBTYpY, MPOIUIOE UM HACTOSLIEE
MHOTOHAIIMOHAJBHOrO Hapoaa Poccuuy;

[IEHHOCTHOE OTHOILICHUE K MPUPOITHOMY HACJIEAUIO U MaMSTHUKAM TIPUPO/IBI,
JTOCTUXEeHUsIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ] POCCUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuUTHE OWOJOTUM, MOHUMAHUS 3HAYCHHS OHUOJIOTUM B TO3HAHUHU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIECTBA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIIY>KeHHMIO M 3amute OTeyecTsa,
OTBETCTBEHHOCTb 32 €0 Cyb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUSA:

OCO3HAHUE IyXOBHBIX LIEHHOCTEHW POCCUICKOT0 HAPOJa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CUTYAIlMI0O W TMPUHUMATh OCO3HAHHBIE PEIICHMS,
OPUEHTHUPYSCh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTHY;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUYUBOTO OYIyIIErO;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJUTEIISIM, CO3JJaHUI0 CEMbH HAa OCHOBE
OCO3HAHHOTO TMPHUHATHUS I[IEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUHM C
TpaguuusaMu HapooB Poccuu;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKJIIOYas ACTETUKY ObITa, HAy4YHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPYJAa, OOIIECTBEHHBIX OTHOIICHU;

MOHMMAHUE SMOIIMOHAIBHOTO BO3/ICHCTBHUS )KMBOM IPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPQXKEHHUIO B Pa3HbIX BUJIAX HCKYCCTBA, CTPEMJICHHE
MPOSIBIIATh KAYECTBA TBOPUYECKOM JINYHOCTH;

S5) ¢usnuyeckoro BocnutraHus, GopMHUpPOBAHHUSA KYJIbTYPbI 310POBbS U
IMOIMOHAJILHOTO 0JIaronoJIy4Yns:

MMOHMMAaHME 1 pealn3alys 3I0POBOro 1 6€30macHoro oopasa Ku3HH (3I0POBOE
MUTaHKUE, COOJIIOCHNE TUTUEHUYECKUX MPABUII U HOPM, COQTAaHCUPOBAHHBIN PEXKUM
3aHATHUM W OTHObIXa, peryjsipHas (Qusuyeckas akTUBHOCTh), OEpEekKHOTO,
OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (PU3MUECKOMY U
MICUXUYECKOMY 3/10POBBIO;



MMOHMMAHUE LEHHOCTH MPAaBUJ HWHIWBUAYAJIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOro MOBEACHUS B CUTYAIUSAX, YTPOKAIOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

6) Tpy10BOI0 BOCIIMTAHMSL:

TOTOBHOCTH K TPYAY, OCO3HAHHE [IEHHOCTU MacTepCTBa, TPYI0JIIO0UE;

TOTOBHOCTh K AKTUBHOW JESTEILHOCTH TEXHOJOTHYECKOW M COLMAIBHOM
HaIPaBJICHHOCTH, CIIOCOOHOCTh MHHUIIMMPOBATH, TUIAHUPOBATh U CAMOCTOSTEIHHO
BBITIOJTHSATH TaKYyIO JEATEIbHOCTD;

WHTEpEC K pa3nyHbIM cepaMm NnpodhecCHOHANIBHON ACSTENbHOCTH, YMEHHE
COBEpIIaTh OCO3HAHHBIM BBIOOp Oyayiied mnpodeccud H  pealn30BBIBATH
COOCTBEHHbIE KU3HECHHBIE TIJIaHbI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHHI0O W CaMOOOpa30BaHUIO Ha
MPOTSKEHNUU BCEH KU3HU;

7) 3K0JI0TH4e€CKOIr0 BOCIIMTAHMS:

AKOJIOTUYECKH 11€71€CO00Pa3HOE OTHOIICHHUE K MPUPOE KaK UCTOYHUKY KU3HU
Ha 3eMJie, OCHOBE €€ CYIIIECTBOBAHUSI;

MOBBLIIIICHUE YPOBHS JKOJOTUYECKON KyJIbTYphl: MPUOOPETCHUE OIbITA
MJIAHUPOBAHUSI TIOCTYNIKOB U OLEHKM WX BO3MOXHBIX TOCJIEACTBUNA ISt
OKPYXaKOUIEH CPEIbL;

OCO3HaHUE TJI00ATBLHOrO XapaKTepa JKOJIOTHYECKUX MpoOJieM U MyTed ux
pelieHus;

AKTUBHOE HEMPUATUE ACHUCTBHM, IPUHOCAIINX BPE OKPYKAIOIIEH MPUPOTHOM
cpelle, YMEHHE MPOTHO3UPOBATH HEOJATONPHUATHBIE YKOJOTUYECKHUE TMOCIEICTBUS
MPEANPUHUMAEMBIX JEHUCTBUN U NPENOTBPALIATh HX;

HaJIMYue Pa3BUTOrO 3KOJOTMYECKOTO0 MBIIUIEHUS, IKOJIOTUUECKON KYJIbTYpHI,
onbITa NEATEeIbHOCTH HKOJIOTUYECKOMN HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMU B II03HABATEJIbHOM, KOMMYHUKAaTUBHOM M COLMAIIBHOU
MPaKTUKE, TOTOBHOCTU K YYAaCTHIO B MPAKTUUECKOUN JIESITEIBHOCTH SKOJIOTUUYECKOM
HaIpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKU U OOIIECTBEHHON MPaKTUKH, OCHOBAHHOI'O Ha JUaJore
KYJBTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHUPE;

COBEpPIIICHCTBOBAHUE SI3BIKOBOM M YHMTATEIBCKOM KYJIbTYphl KaK CpEACTBa
B3aMMO/ICHCTBUSI MEXK]TY JIFOJbMH M MIO3HAHUS MUPA;

MOHUMAaHUE CHenupuKu OWOJOTUM KaK HAyKd, OCO3HaHWUA €€ poJu B
GbopMHpPOBaHUN PAIMOHATIHFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
MpeacTaBiIeHusT 00 OKpYXaloleM MHpPE KaK O €AMHCTBE MPHUPOJIbI, YeIOBEKa U
oOIecTBa, B TO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH M PEHICHUH MpoOeM
COXpaHEHUS TPUPOJIHOTO PABHOBECHS,

3aMHTEPECOBAHHOCTh B TMOJYYEHUU OWMOJOTMUECKUX 3HAHUM B IENAX
MOBBIIIIEHUs  OOIIEH KyJIbTYpbl, €CTECTBEHHO-HAyYHOW T'paMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIIHOM TPpaMOTHOCTH OOydaromuxcs, GopMHpPyEMOit
pU U3y4YEeHUU OUOJIOTHH;



[IOHUMAaHHUE CYLIHOCTU METOJOB ITO3HAHUSA, UCIOJIb3YEMBIX B €CTECTBECHHBIX
HayKaX, CIOCOOHOCTM HCIOJIb30BAaTh IIOJy4aeMble 3HAHHA I aHaluu3a |
OOBSICHEHHSI SIBICHUM OKPYXAIOIIETO MUpPa M MPOUCXOASIINX B HEM U3MEHEHUH,
yMEHHE JeNlaTh OOOCHOBAHHBIC 3aKJIIOUYEHHS HAa OCHOBE HAay4HbIX (AKTOB H
MMEIOIIMXCS JAHHBIX C LIEJIBbIO MTOTYYEHHUS JOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTh CaMOCTOSATENBHO HCIIOJIb30BAaTh OMOJIOTMYECKHE 3HAHMS s
peleHus: mpoOsieM B PeabHBIX )KU3HEHHBIX CUTYAIIUAX;

OCO3HAaHHUE LIEHHOCTH HAYYHOHN JEATEIBbHOCTH, I'OTOBHOCTH OCYILECTBIATH
IIPOCKTHYIO U UCCIIEA0BATEIbCKYIO AEATEIbHOCT NHIANBUAYAJIBHO U B IPYIIIIE;

TOTOBHOCTh M  CIIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHUIO, K AKTUBHOMY IOJYYEHUIO HOBBIX 3HAHMW MO OHOJIOTUU B
COOTBETCTBHUH C KU3HEHHBIMU TOTPEOHOCTSIMHU.

METAIIPEIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHble pe3ybTaThl OCBOCHUS yueOHOTO mnpeamera «buomorus»
BKJIIOYAIOT: 3HAYMMbIe i (OPMHPOBAHUS MHUPOBO33PEHUSI O0YUYaIOIIMXCS
MEXIUCITUTUTMHAPHBIE (MEXKIIPEIMETHBIC) OOIIeHAYYHBIC TOHATHS, OTPAKAIOITUE
IIEJIOCTHOCTh HAyYHOM KapTHHBI MHpa M CHEeNU(PUKYy METOJO0B TIO3HAHUS,
WCITOJIb3yeMBIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, DHEPTHs, SBJIICHHE, TPOIIECC,
CHUCTEMa, Hay4YHBIN (aKT, MPUHIKII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
WCCIIeI0BaHNE, HAOIIOICHNEe, M3MEPEHHE, DKCIIEPUMEHT | APYTHE); YHUBEPCATbHbBIE
y4ueOHbIe JeHCTBUSA (MMO3HABaTEIbHBIC, KOMMYHHKATHBHBIC, PETYJSTUBHEIC),
oOecrieunBaromme GopmMupoBaHue GyHKIIMOHAIBHONW TPAMOTHOCTH M COIMATILHOM
KOMIIETCHIIUM ~ OOYYaloIIMXCA; CHOCOOHOCTh OOYYarolIuXcsi HUCIOJIb30BaTh
OCBOCHHBIE MEXKTUCIUTIIMHAPHBIE, MUPOBO33PEHUYECKIE 3HAHUSI U YHUBEPCAJIbHBIC
y4eOHbIE IEUCTBUS B TO3HABATEIILHON U COIIMAILHON TIPAKTUKE.

B pesynbTaTe u3ydenusi OM0JIOrMM Ha YPOBHE CpeHETO 001ero 0opa3oBaHusl
y oOyuwaromerocs OyayT chOpMHpPOBaHBI TO3HABATENbHBIE YHUBEPCAIbHBIC
y4ueOHbIE JEHCTBUS, KOMMYHHUKATHBHBIC YHUBEpCaJbHbIC YydeOHBIC JICHCTBUA,
PETYJISTUBHBIC YHUBEPCAbHBIE YUeOHBIC EHCTBUS, COBMECTHAS JIEATCIbHOCTD.

MeTtanpenMeTHbIE PE3yJIbTaThl OCBOCHHS IMPOTPAMMBI CPEIHET0 OOIIero
00pa3oBaHus JIOJDKHBI OTPaXkKaTh:

OBaaneHue YHHBepPCAJIbHbIMH yueOHBIMHU NMO3HABATeJIbHBIMH
NeHCTBUAMM:

1) 0a30Bble JJOrH4YecKue JecTBUSI:

CaMOCTOATENLHO  (OopMyIHMpOBaTH W aKTyaIM3upoOBaTh  MpodJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJI30BaTh TMPU OCBOCHUM 3HAHUM TPHUEMBI JIOTHYECKOTO MBITUICHUS
(amanm3a, cMHTE3a, CPaBHEHHMS, KJIacCU(pUKAIIUHA, OO0OIICHHS ), PAaCKPBIBATh CMBICT
OMOJOTUYECKUX TOHATUM (BBIIETSATh UX XapaKTEPHbIE MPU3HAKW, YCTAHABIIMBATH
CBSI3M C IPYTUMH TTOHSATUSIMH );

OTpENCNATh 1ETU IeATEIBHOCTH, 3ajaBas TapaMeTpbl W KPUTCPUH UX
JOCTHKEHUSI, COOTHOCUTD PE3YJIbTATHI ACSTENBHOCTU C TOCTABICHHBIMU LIETSIMU;



UCIIOJIb30BaTh OMOJOTUYECKUE MOHATHUS ISl OObsICHEHUSI (DAKTOB U SBJICHUIM
YKABOW MPUPOJIBI;

CTPOUTH JIOTUYECKUE pacCyXAeHus (MHIYKTHBHBIC, JCIyKTUBHBIC, TII0
aHaJIOTWHN), BBIABISATH 3aKOHOMEPHOCTH M TMPOTHBOPEUHS B PACCMATPHUBAEMBIX
SBIICHUSX, (DOPMYTHPOBATH BHIBOABI U 3aKIIOUCHHS,;

MPUMEHSATH CXEMHO-MOJICNIbHBIE CPEICTBA I MPECTABICHHUS CYIIIECTBEHHbBIX
CBSI3eM M OTHOIICHWA B M3Y4YaeMbIX OHOJOTHYECKMX OOBEKTaX, a TaKxke
MPOTUBOPEYHMI PA3HOTO pOJa, BBISBICHHBIX B PA3JIUYHBIX HH()OPMAIMOHHBIX
HMCTOYHHKAX;

pa3pabaThiBaTh IJIaH PEHICHUs MpoOJeMbl ¢ YYETOM aHaM3a HWMEIOIIMXCS
MaTepHabHBIX U HEMAaTepUAIbLHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JESITENILHOCTb, OLICHUBATh COOTBETCTBUE PE3YJIBTATOB
LEJISIM, OLICHUBATh PUCKHU MOCIIEICTBUN ACSITEIbHOCTH;

pa3BUBATh KPEATUBHOE MBIIIJICHHUE TP PEIICHUN KU3HEHHBIX MPOOIIEM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIAJIE€Th HABBIKAMH YUE€OHO-HCCIIE0OBATENBCKON U MMPOEKTHOM JESITENbHOCTH,
HaBBIKAMHM  pa3peuieHusi MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITETFHOMY TTOMCKY METOJIOB PEIICHHSI MPAKTUIECKUX 33/]1a4, TPUMEHEHUIO
pa3IMYHBIX METOJIOB MO3HAHUS;

UCTIONB30BaTh PAa3jMyYHbIe BUABI JESATEIBHOCTH IO TMOJYYCHHIO HOBOTO
3HaHUS, €ro HUHTEPIpEeTaluU, MPeoOpa3OBaHUIO M TMPUMEHEHUI0 B Y4eOHBIX
CUTYaIMsIX, B TOM YHCIIE TIPU CO3/IaHUU YYEOHBIX U COIMATBHBIX TPOEKTOB;

dbopMHpOBaTh HAYYHBIA TUI MBIILJICHUS, BIaJ€Th HAYYHOM TEPMUHOJIOTHEH,
KJIFOUEBBIMU TTOHSATUSMU U METO/IAMH;

CTaBUTh H (OpPMyIUpOBaTh COOCTBEHHBIE 3a7adll B 00pa3oBaTENbHOMN
NESATETLHOCTH U KU3HCHHBIX CUTYaIIUSIX;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;

OCYUIECTBJISATh LIEJIECHANPABICHHBIA TMMOUCK IEPEHOCa CPEACTB U CIOCOOOB
NEeNCTBUS B MPO(GECCUOHANBHYIO CPENy;

yYMETh TMEPEHOCUTh 3HAHWS B TO3HABATEIBHYIO W MPAKTHUECKYIO o0jacTu
KHU3HEICSITSIbHOCTH;

yMETh MHTETPUPOBATh 3HAHUSA W3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIJIBUTATh HOBBIC WJCH, MpeJjiaraTb OPUTHHAIBHBIC MOIXObI W PEIICHUS,
CTaBUTH MPOOJIEMBI U 33/1a4H, JOITYCKAIOIINE aTbTEPHATHBHBIC PEIICHUSI.

3) pabdora ¢ ungopmaunmeii:

OpPUEHTUPOBATHCS B PA3JIMYHBIX UCTOUYHHUKAX MH(POPMAINH (TEKCTE YI4EOHOTO
nocoOusi, HAy4YHO-IIOMYJISIPHOM JUTeparype, OHOJOTHYECKUX CIIOBapsAX U
CIIPaBOYHMKAX, KOMIBIOTEPHBIX Oa3zax NaHHbIX, B WHTepHETE), aHaIM3UPOBATH
nH(OPMAITUIO PA3TMYHBIX BUJOB U (HOPM MIPEACTABICHUS], KPUTUIECKHU OIICHUBATH
e€ I0CTOBEPHOCTh U HEMTPOTUBOPEUUBOCTb;

(dbopMyIMpOBaTh 3aMpPOChl U MPUMEHATH Pa3IUYHBIE METOMABI MPHU TOUCKE U
otbope Ouosorndeckor MHMOpPMaIMKM, HEOOXOAUMOM JIJIsi BBITIOJHEHUSI YYEOHBIX
3azay;



npUOOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAILIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTU, COBEPIIICHCTBOBATH KYJIbTYPY aKTUBHOTO MCIOJIb30BaHUS PA3TUYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMAlbHYIO  (OpMy  MpEACTABICHUS
Ononornyeckoi nHpopManuu (CXeMbl, rpapuKh, THArpaMMbl, TAOJIUAIIBI, PUCYHKH H
Jpyroe);

UCIIOJIb30BaTh HAy4YHbIM SA3BIK B KAyeCcTBE CpeAcTBa NpH paboTe C
Ovonornyeckod MHPOpMaLUEH: TPUMEHATh XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTUYeCKUe 3HaKh W CUMBOJBI, (HOpPMYJIbl, abOpeBHATYpy, HOMEHKIATYpY,
UCIIOJIb30BaTh U MPeoOpa3oBbIBATh  3HAKOBO-CUMBOJIMYECKHE  CPEJICTBA
HarIsiAHOCTH;

BJIAJ€Th  HAaBBIKAMHM  paclo3HaBaHUS M 3alUThl  UH)OpMaIuw,
nH(OPMAITMOHHON 6€30MaCHOCTH JIMYHOCTH.

OBJaieHne yHHBEPCAIbLHBIMI KOMMYHHMKATHBHBIMM JI€liCTBUSIMU:

1) oO1enmue:

OCYILIECTBIJISITh KOMMYHHUKAIIMHM BO BCeX cepax *KU3HU, aKTUBHO Y4aCTBOBATh
B JMAJIOTe€ WM JMCKYCCUM IO CYIIECTBY OOCyXaaeMol TeMbl (YMEHHE 3a/J1aBaTh
BOIIPOCHI, BBICKA3bIBATH CYXKJICHHS OTHOCUTEIBHO BBIMIOJHEHUS MpeajiaraeMoin
3a/1a4ud, YYUTHIBATh MHTEPECHl U COrJIACOBAHHOCTH IMO3UIUMUA JPYTUX YUYACTHUKOB
JMasora Wik JUCKYCCUN);

pacro3HaBaTh HEBEpOAJIbHBIE CpEJCTBA OOIIECHUS, TOHMMATh 3HAYCHUE
COLIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HHUKHOBEHWS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMATYaTh KOH(PJIMKTHI U BECTH ITEPETOBOPHI;

BIAJCTh PA3IUYHBIMU CIIOCOOAMH OOIIEHUS W B3aMMOJICHCTBUSI, TTOHUMATh
HaMEPEHUS IPYTUX JIIOJIEH, MPOSBIATh YBAKUTEIHLHOE OTHOIIIEHUE K COOCCETHUKY
U B KOPPEKTHOU popme hopMyITupoBaTh CBOM BO3PAKEHUS,

Pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOKO TOYKY 3PEHHUS C HCIIOJIb30BAaHUEM
SI3LIKOBBIX CPEJICTB.

2) coBMeCTHaA 1eITeJIbHOCTh:

MOHMMATh W KCMOJIb30BaTh MPEUMYILECTBA KOMAHIHOW U WHIUBUIYTHHOU
paboOTHI MPU PEIICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
MPUMEHEHUS TPYIIOBBIX (DOPM B3aUMOJICHCTBUS TIPHU PEIICHUU YUeOHOU 3a1auH;

BBIOMpPATh TEMATHKy M METOJAbl COBMECTHBIX JEUCTBHM C Y4€TOM OOILIUX
MHTEPECOB U BO3MOKHOCTEN KaXKJI0TO YJIeHA KOJIJIEKTUBA;

NPUHUMATh 1M  COBMECTHOM  JESATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJMHUPOBATH JICUCTBUSA TI0 €€ JOCTHUKECHHUIO: COCTABJATH IUIAH JCHCTBHM,
pacnpenensiaTh poiau ¢ Y4€TOM MHEHHMM YYaCTHHKOB, OOCYXKIaTh pe3yJbTaThl
COBMECTHOM paboThHI;

OIICHMBATh KAYECTBO CBOETO BKJIAJIa M KAXKJIOTO yYaCTHUKA KOMAH/IbI B OOTIHIA
pe3yabTaT Mo pa3padOTaHHBIM KPUTEPHSIM;

npejyiarath HOBBIE TIPOCKTHI, OILICHHBAaTh UJEH C TMO3UIMU HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUIECKON 3HAUMMOCTH;



OCYILECTBJISITh TMO3UTUBHOE CTPATErMYECKOE TIOBEACHHE B Pa3JIMYHBIX
CUTYaIUsIX, IPOSBISATH TBOPUECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

OBJ1aieHNe YHMBEPCAIbHBIMH PeryJsSTUBHBIMU ACHCTBUAMM:

1) camoopranusanms:

UCIIONIb30BaTh OHMOJOTHYECKHE 3HAHUS U BBIABICHUS MPOOJIEM H HX
pEIIeHMS B )KM3HEHHBIX U YY€OHBIX CUTYyaIUsX;

BbIOMpaTh HAa OCHOBE OHOJIOTMYECKUX 3HAHUM IIEJIEBbIE U CMBICIOBBIC
YCTaHOBKM B CBOMX JAEHCTBHSX M MOCTYIKAax MO OTHOWIEHUIO K YKUBOW MPUPOJE,
CBOEMY 3JI0POBBIO U 3[I0POBBIO0 OKPYKAIOIINX;

CaMOCTOSITETIbHO OCYIIECTBIIATH MMO3HABATEIBHYIO NIESATEIBHOCTh, BBISBISATH
po0JIeMbl, CTaBUTh U (HOpPMYIHMpPOBaThH COOCTBEHHBIEC 3a7aul B 00pa30BaTEIbHON
NEATEIbHOCTH U KU3HEHHBIX CUTYaLIHSIX;

CaMOCTOSITENIbHO COCTABJIATh IIJIaH PELICHUS TPOOJIEMBI C YUETOM UMEIOLINXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOUYTCHUM;

JaBaTh OLICHKY HOBBIM CHUTYaIMsIM;

pacIMpATh pAMKH YYEOHOTO MPeAMETA HAa OCHOBE JIMYHBIX NMPEAIOUYTEHU;

JienaTh OCO3HAHHBIN BEIOODP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTH 32
penieHue;

2) CAMOKOHTPO.Ib:

JlaBaThb OLEHKY HOBBIM CHUTYalHsIM, BHOCUTb KOPPEKTHUBBI B JIESITEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJITATOB LIEIIAM;

BJa/JE€Th HABbIKAMU  I[IO3HABAaTEIbHOM  pediieKcuM Kak  OCO3HAHHUSA
COBEPLIAEMBIX JEUCTBUM M MBICIMUTENIBHBIX IIPOLECCOB, HMX pE3YyJbTATOB U
OCHOBaHUi, UCNOJIb30BaTh NPUEMBI peduieKCUM JJIsi OLEHKH CUTYyalluu, BbIOOpA
BEPHOI'O PEILLICHHUS;

yMEThb OLICHUBAThb PUCKU M CBOCBPEMEHHO NPUHUMATh PEIICHUSA M0 MX
CHIKEHHIO;

IIPUHAMAaTh MOTHBBI M apryMEHTBl JPYTMX IPU AaHAIU3€ pPEe3yJbTaTOB
NEATEIbHOCTH;

3) npuHATHE ce0s U APYTUX:

MPUHUMATh ce0sl, IOHUMasi CBOM HEJIOCTAaTKU U JOCTOMHCTBA;

IIPUHAMAaTh MOTHBBI M apryMEHTBl APYTMX NPU AaHAIU3€ PEe3yJbTaTOB
JEATEIbHOCTH;

npuU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OLINOKY;

pa3BUBATh CIOCOOHOCTH TOHUMATh MUP € TIO3UIMH JIPYTOTO YEJIOBEKA.
INPEAMETHBIE PE3YJIBTATDBI

[IpeameTHBIE pE3yNbTaTBl OCBOCHHS COJEPKAHHMS Y4eOHOro mpeameTa
«buonorusiy Ha yriayOJAEHHOM YpOBHE OPHEHTHPOBAHBI Ha OOCCIICUYCHHE
npoduibHOro  oOydeHust  oOydvaromuxcst  Owonmornu. OHHM — BKIIIOYAIOT:
cneruuyecKkue st OMOJIOTHH HAYyYHBIC 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUH 110
OCBOCHHIO, HHTEPIIPETAIIMN U TIPEOOPA30BAaHUI0 3HAHHM, BHUJIBI JIEATCILHOCTH I10
MOJTYYCHHUIO HOBBIX 3HAHWU M MX MPUMEHCHHUIO B PAa3IMYHBIX yUYeOHBIX, a TAKXKE B



peanbHBIX KU3HEHHBIX cUTyalusx. [IpenMeTHbie pe3ynbTaThl MPEACTaBICHBI MO
roJiaM U3y4eHUHI.

[IpenMeTHbIE pe3yabTaThl OCBOEHUs y4ueOHOro mpeameta «buonorus» B 10
KJlacce TOJKHBI OTPaXkaTh:

c(OPMHPOBAHHOCTh, 3HAHUA O MECT€ W POJM OWOJIOTHHM B CHCTEME
€CTECTBEHHBIX HayK, B ()OPMHPOBAHWN €CTECTBCHHO-HAYYHOW KapTUHBI MHUpa, B
NMO3HAHUM  3aKOHOB MPHPOABI M  PEIIEHHH NpoOJieM  paldOHAIBHOTO
PUPOIOTIOIH30BaHUS, O BKJIAJIE POCCUICKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE
OHOJIOTHH,

yYMEHHUE BbIICNATh CYIIECTBEHHBIC MPU3HAKU: BUPYCOB, KIETOK MPOKAPUOT U
HYKapHOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHW3MOB, B TOM YHCIE
OakTepuii, rpubOB, paCTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUS OPTAHOB U CUCTEM
OpraHOB pACTEHUM, >KUBOTHBIX, UEJOBEKa, IPOILIECCOB IKU3HEACITECIBHOCTH,
MPOTEKAIONTUX B OPTaHW3Max PACTCHUH, KUBOTHBIX M YEJIOBEKA, OMOJOTHICCKUX
IPOLIECCOB: 0OMEHa BeHIeCTB (MeTaboaM3M), NPEBPALLEHUs SHEPTUU, OPOKEHUS,
aBTOTPO(HOIO U reTepoTpOPHOro TUIIOB MUTAHUS, (POTOCHHTE3A U XEMOCHUHTE3A,
MUTO3a, MeH03a, TaMETOTeHE3a, IMOpPUOTreHe3a, TOCTAIMOPUOHAIIBHOTO Pa3BUTHA,
pPa3MHOXEHUS,  WHAWNBUAYATBHOTO  pPa3BUTHA  OpraHu3Ma  (OHTOTeHe3a),
B3aMMOJICHCTBHSI T€HOB, TETEPO3UCA, HCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTaHABIIMBATh B3aMMOCBS3M MEXKIy OpPTaHOWJAMH KIETKH W HX
GyHKIUSIMHE, CTPOCHHEM KJIETOK pAa3HBIX TKAaHEWM M UX (YHKIUSIMH, MEXIY
opraHaMud M CHCTEMaMd OpraHOB Yy pacTeHUH, >KMBOTHBIX U 4YEJIOBEKa U MX
GyHKIMUSIME, MEXKIYy CHUCTEMaMH OPTraHOB M WX (PYHKIUSMHU, MEXKIY dTamamu
oOMEeHa BEIIECTB, dTarlaMH KJIETOYHOTO IUKJIA U KU3HEHHBIX ITUKIIOB OPTaHU3MOB,
sTanamMu 3MOPUOHAIBHOTO Pa3BUTHS, T€HOTHIOM W (EHOTHIOM, (DEHOTUIIOM H
dbakTopamu cpenbl OOUTaHUS;

YMEHHUE BBISBJIATH OTIMYHUTEIIBHBIC MPU3HAKU JKMBBIX CHUCTEM, B TOM YHCIIE
pacTeHUH, )KUBOTHBIX U YEJIOBEKa,;

YMEHHE HCIOJb30BaTh COOTBETCTBYIOIINE AapTyMEHTHI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJISl OKA3aTENbCTBA POACTBA OPraHU3MOB Pa3HBIX
CUCTEMATHYCCKUX TPYTIIT;

yMEHHUE penaTh OMOJIOTHISCKUE 3aa91, BBISIBIISTh IPHUYNHHO-CIICICTBCHHBIC
CBSI3M MEXKTY UCCIICTYEMbIMU OMOJIOTHYECKUMH TPOIIECCAaMU U SIBICHUSMH, JIEIaTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHUU TIOJYYCHHBIX PE3YyJIbTATOB;

YMEHHUE BBIMOJIHATh JTA0OPATOPHBIE W TPAKTUYECKHUE PadOThI, COOIIOIATH
npaBuia npu pabote ¢ yueOHBIM 1 J1a00paTOPHBIM 000PYA0BAHHUEM;

yMEHUE BBIJIBUTATh THUIIOTE3bI, TMPOBEPSITh WX OKCICPUMEHTAILHBIMU
cpenctBamu, GOPMYIHpPYs IE€JIb KCCICIOBAHUS, AaHATU3UPOBATH TMOITYUYEHHBIC
pE3ynbTaThl U IeNIaTh BHIBOBL;

YMEHHE Yy4YacTBOBaTh B y4e€OHO-HMCCIIEIOBATEIILCKOM paboTe 1Mo OMoJIoruw,
DKOJIOTUU W MEIWIIMHE, MPOBOJUMON Ha 0a3e IIKOJBHBIX HAYYHBIX OOIIECTB, W
nyOJMYHO  TPEACTaBIIATh  TOJYYCHHBIC  PE3yJIbTaThl HAa  YYCHHYECKHX
KOH(EPEHITUSX.



[IpeameTHble pe3ysbTaThl OCBOECHUS ydyeOHOro npeamera «buonorus» B 11
Klacce JOJKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTh 3HAHUA O MECT€ W POJM OWOJOTHH B CHCTEME
€CTECTBEHHBIX HAayK, B ()OPMHUPOBAHMH COBPEMEHHOM €CTECTBEHHO-HAYYHOU
KApTUHBI MHpA, B ITO3HAHWHM 3aKOHOB MPHUPOABI M PEHICHUH SKOJOTUYECKUX
npoOyieM 4YelnoBeYeCTBa, a TaKkKe B PEIICHHH BOMPOCOB PAMOHAIBHOTO
IPUPOAOIIOIb30BaHUs, U B (DOPMUPOBAHUH LIEHHOCTHOI'O OTHOILIEHHS K MPUPO/E,
OOIIECTBY, YEJIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOekKHBIX YUEHBIX-OMOJIOTOB B
pa3BuTHE OUOJIOTUY;

yMEHHUE BIAJIETh CUCTEMOM OMOJIOTMYECKHX 3HAHUW, KOTOpas BKIIOYAET
ONpEJEICHUs] W TOHMMAaHWE CYIIHOCTH OCHOBOIOJIATAIOMIUX OHUOJIOTHYECKUX
TEPMUHOB U MOHATUM (BHJI, 3KocucTeMa, Oumocdepa), OMOJOTMYECKUE TEOPUU
(aBomronuoHHas Teopust Y. JlapBuHa, CHHTETHYECKAsl TEOPUS SBOJIIOIMH), YUCHUS
(A. H. CeBepiioBa — 0 myTsX U HampaBieHusx 3Boitonun, B.M. Bepuaackoro — o
ounocepe), 3akoHbl (reHerudeckoro paBHoBecust [[x. Xapau u B. BaiinOepra,
3apojsiieBoro cxojacrsa K. M. boapa), mpaBuna (mMunumyma FO. JIubuxa,
HKOJIOTUYECKON MNHpaMHJIbl 3HEpPruM), runote3bl (runore3a «mupa PHK» V.
['unGepra);

yMEHUE  BJaJE€Th  OCHOBHBIMM  METOJAAaMU  HAYYHOIrO  IO3HaHWUS,
UCITOJIb3yEMbIMH B OMOJIOTUYECKUX MCCIIEI0BAHUAX KUBBIX OOBEKTOB U IKOCUCTEM
(onucanue, u3MepeHue, HaOMIOJEHUE, SKCIIEPUMEHT), CIIOCOOaMU BBIABICHUS U
OLICHKM aHTPOITOT€HHBIX U3MEHEHUI B IIPUPOJE



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosunyecTBO 4acoB JJIeKTPOHHbIE
Ne (uudpoBbie)
o HauMeHoBaHMe Pa3iesioB M TEM MPOrPaMMBbI Beero Konrponbn  IlpakTHuyeckue o6pasoBaTeIbHbIE
ble padoTel | padoThI pecypes!
1 Buosnorus kak Hayka
2 JKuBble CHCTEMBI M MX U3YYEHUE
3 Buosnorus kieTku 0.5
4 XUMHYecKasi OpraHu3arys KIeTKU 10
5 Crpoenne u QyHKIUHU KICTKA 2
6 OGMeH BeIEeCTB M IPEBpaleHre SHEPTUH B KIIETKE
7 Hacnencreennas nHGopMarus u peanu3aiys e€ B KICTKE 0.5
8 YKU3HEHHBIN UK KIETKU 1
9 Crtpoenue U GyHKIUN OPraHU3MOB 17 1.5
10 Pa3MHOKEHHUE ¥ Pa3BUTHE OPTaHU3MOB 8 1.5
1 [eHeTHKA — HAyKa O HACIIECTBEHHOCTH ¥ H3MEHYUBOCTH ) 0.5
OpraHu3MoB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTU 10 1
13 3aKOHOMEPHOCTH H3MEHYUBOCTH 6 1
14 [eHeTHKA YeOBEKA 3 0.5
15 CeekIyst OpraHu3MoB 4 1
16 BUOTEXHOIOT U M CHHTETHYECKAs OMOJIOTUS 4
17 PesepBHOE BpeMst 1
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 0 13




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/ieioB U TeM (undposbie)
Ne i/mn Konrpoabnbsie IIpakTuueckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcbl
| 3aposkJeHNe U Pa3BUTHE IBOJIIOIMOHHBIX 4
Mpe/ICTaBICHUN B OMOJIOTUI
MHuKpO3BOIIOLHS U €€ PE3YIIbTATHI 14 2
Maxkpo3BomroLMs U €€ Pe3yabTaThl 6
[TpoucxoxaeHue u pa3BUTHE KU3HU Ha
4 15 1.5
3emuie
5 IIponcxoxaeHre yenoBeKa — aHTPOIIOT€HES 10 1
DKOJOoTusl — HayKa O B3aUMOOTHOILICHUSAX
6 OPraHU3MOB U HAJIOPTAaHU3MEHHBIX CUCTEM 3 0.5
C OKpY’Karollen cpeaou
Opranu3Msl U cpesia 0OUTaHUS 1.5
DKoJI0TUsl BUJOB U MOIYJISILUMA 0.5
DKosorus coodiecTB. DKOJIOTHYecKre
9 H 12 0.5
CUCTEMBI
10 buocdepa — rinobanbHas s3kocuctemMa
11 Yenosek U OKpykarolas cpeaa
12 PesepBHOE Bpems
OBULIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 0 7.5




IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kontposbusie IIpakTnueckue
n/n Bceero u3yuyeHusi  oOpa3oBaTesibHbIE
padoThI padoThI
pecypchbl
1 buonorus kak KOMIUIEKCHasl HAyKa U Kak 4acTb 1
COBPEMEHHOTO O0IIECTBA
JKuBble cucTEMBI M X CBOWCTBA 1
YpoBHEBast OpraHU3aIs KHUBBIX CHCTEM 1
4 HcTtopust OTKPBITHS B U3YYCHHSI KIICTKH. 1
Krnerounas Teopus
MeTo b1 MOJIEKYTISIPHOM M KJIIETOYHOI OHMOJIOTHH.
[IpakTuueckas padota «/3ydyeHune MeTo0B
5 KJICTOYHOU Onosioruu (xpomarorpadus, 1 0.5
anekTpodopes, nuddepeHnnaIbHOe
uentpudyruponanue, [1LP)»
6 XUMHAYECKUI COCTaB KIIETKH 1
7 MuHepanbHbIC BEIIECTBA KIICTKH, UX 1
Ouosoruueckas poib
Opranuveckuie BelecTBa KJIETKH — OEIKU.
8 JTaGoparopHas padora «O6HapyKeHHe OEIKOB ¢ 1 0.5
MTOMOIIBIO0 KAYECTBEHHBIX PEAKIIUi»
9 CoiicTBa, Knaccuukanys u GyHKIUU OEIKOB 1
10 OpraHnvecKue BEIIeCTBa KICTKA — YTIICBOJIBI 1
11 OpraHu4ecKre BeIIeCTBa KICTKA — JIUIHIbI 1
12 Hyxnennoseie kucnotsl. JIHK n PHK. 1 0.5

JlaGopaTopHas padota «lccnenoBanue




HYKJICUHOBBIX KHCJIOT, BBIJICJICHHBIX U3 KJICTOK
PA3JIAMYIHBIX OPraHU3MOB»

Crpoenue u pynkuuu ATO. Jlpyrue

13
nykieosuarpudocdars (HTD)

14 CexBenupoBanue JIHK. Meroabl reHOMHKH,

TPAHCKPHUIITOMUKH, TIPOTEOMHUKH

15 MeTtoas! CTPYKTYPHOM OHOIOrHH

16 Tuns! knetok. [Ipokapuornueckas kieTka
CTpoeHune 9yKapuOTHYECKON KIICTKH.

17 [IpaxTnueckas padbora «3yueHue cBONCTB 0.5
KJIETOYHON MeMOpaHbD»

18 [ToBEPXHOCTHBIN anmapar KiIeTKu
OHOMEMOpPaHHBIE OPTaHOU/IBI KJIETKH.

19 I[Tpaktryeckas pabota «M3ydeHue IBHKEHHS 0.5
[IMTOIJIA3MbI B PACTHTEIBHBIX KJIETKAX)

[TosryaBTOHOMHBIE OPTraHOM/IBI KJIETKH:

20 MHTOXOHIPHH, IUIacTu bl JJabopaTopHas pabora 0.5
«MccnenoBanue mia3Moli3a v JIETIa3sMolIi3a B '
PaCTHUTEIBHBIX KIETKAX)»

21 HemeMmOpaHHbIe OpraHOH/IbI KJIETKH

22 Crpoenue 1 GpyHKIMH sapa
CpaBHHTEBHAS XapaKTEPUCTHKA KIIETOK DYKAPHOT.

23 JlaGoparopHas pabota «3yuenue ctpoeHus 0.5
KJIETOK Pa3JIMYHBIX OPIraHH3MOBY»

ACCUMWJISIHS ¥ JTUCCUMUJISIIIMS] — JIBE CTOPOHBI
Metabonu3ma. Turbl 0OMeHa BEIIeCTB.

24 JTaGopaTopHas pabora «M3ydenue
KaTaJIMTHYECKOH aKTUBHOCTH (hepMEHTOB (Ha
HpUMEPE aMHJIa3bl MJIH KaTajiasbl)y»

25 DepMEHTATUBHBIN XapaKkTep PeaKUid KIETOYHOTO 0.5

MeTtabonu3ma. Jlaboparopnas pabota «3yuenue




(hepMEHTATUBHOTO paCHICIUICHUS TIEPOKCHIA
BOJIOPOJIa B PACTUTENbHBIX U )KMBOTHBIX KJIETKAX»

26 Benku-akTHBaTOpPhI M OCIKH-HHTHOUTOPBI
27 ABTOTpOQHBIN THIT OOMEHa BEIIECTB
28 dotocuHTE3
29 Xemocunres. Jlaboparopuas paborta «CpaBHeHUE 05
IPOIECCOB (POTOCHHTE3A U XEMOCHHTE3a» ]
AHas’poOHbIe OpraHu3Mbl. Bujibl OposkeHusI.
30 JlaGoparopHas pabora «CpaBHEHHUE TPOLECCOB
OpOKEHHUS M JIBIXaHHSD)
31 A3poOHBIE OPraHU3Mbl. ITAITBl SHEPTETHIECKOTO
oOMeHa
3 DHeprus MEMOPaHHOTO IPaMEHTa IPOTOHOB.
Cunre3 AT®: pabora npoToHHOM AT®-cuHTa3BI
33 Peakiuyy MaTpu4HOrO CHHTE3a
34 Tpauckpurmniwst — matpudsblil cuates PHK
35 Tpancnsuus U e€ 3Tamnbl
36 Koauposanue aMuHOKUCIOT. Posib pubocom B
OnocuHTe3e Oenka
37 OpraHu3aiys reHoMa y MPOKapruoT M DYKapHOT
38 MoueKyspHble MEXaHU3MBI DKCIIPECCHU TEHOB Y
SYKApHOT
Bupycel — HekseTouHbIE (YOPMBI JKU3HH
39 obnuratHbie apa3uThl. [IpakTudeckas pabora 0.5
«Co3/1aHHE MOJIEH BUPYCa»
40 BupycHble 3a001€BaHKs Y€I0BEKA, JKUBOTHBIX,
pacTeHui
41 HanoTtexHOMIOrNY B OMOJIOTHH U MEQULIMHE
42 JKU3HEHHBIN [IUKII KIIETKA




43

Marpuunsiii cuntes JJHK

Xpomocomel. JTaboparopHas padota «M3ydenue

44 0.5
XPOMOCOM Ha TOTOBBIX MHUKpOIpenapaTax»

45 JleneHue KICTKH — MHUTO3
Tume! keTok. KapruokuHes v MUTOKUHES.

46 Jlaboparopuas pabora «Habmonenne MuTo3a B 05
KJIETKaX KOHYMKA KOPEIIKa JIyKa (Ha TOTOBBIX ’
MUKpOIpenaparax)»

47 Perynsinus )KM3HEHHOTO ITUKJIA KJIETOK

48 Opranusm Kak eInHOE LIEI0e

49 Tkanu pacrenuii. JlJaboparopuas padota 05
«M3yueHne TKaHel pacTeHU» ’

50 Tkanu KUBOTHBIX U YenoBeka. JlabopaTopHas 05
pabota «M3y4yeHne TKaHen >KUBOTHBIX) )

51 Opranbl. Cuctemsl opranoB. JlaboparopHas pabota 05
«M3y4eHune opraHoB I[BETKOBOTO PACTCHUS ]

52 Omopa Tena opraHu3MoB

53 JIBu>KeHHe OpraHu3MOB

54 IInuranue opranusMoB

55 [TuTaHne MO3BOHOYHBIX )KUBOTHBIX.

[TuimeBapuTenbHas cucTemMa 4eloBeka

56 JlbIXxaHue OpraHu3MoB

57 JlpIxaHue MO3BOHOYHBIX JKHBOTHBIX M YEIIOBEKa

58 TpaHcnopt BemecTB y OpraHu3MoB

59 KpoBeHocHas cricrema Mo3BOHOYHBIX )KHBOTHBIX U
YeJI0BeKa

60 Boienenue y opranu3smMoB

61 3amura y OpraHu3MoB

62 NMMyHHas cCHCTEMa YelToBEKa




63

Pa3znpaxxuMocTh U peryisiiusi y OpraHu3MoB

I'ymopanbHas peryssius 1 SHIOKPUHHAS CUCTeMa

64 KUBOTHBIX U Y€JIOBEKa

65 @DopMbl pa3MHOKEHUST OPTaHU3MOB

66 [TotoBOE pa3MHOKCHHUE

67 Meiio3
I'ameTorenes. OOpa3oBaHue U pa3BUTHE MOJIOBBIX

63 kietok. Jlaboparopuas pabota «3yueHnue 05
CTPOEHUS MOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIIpernapaTaxy»

69 WupuBuayanbHOE pa3BUTHE OPraHU3MOB —
OHTOTreHEe3

70 3akyajika OpraHoOB M TKaHEH U3 3apO/IbILIEBbIX
JMCTKOB
Poct u pa3Butue xxuBoTHbIX. JlabopaTopHas

71 paboTa «BblsiBlIeHNE IPU3HAKOB CXOJCTBA 0.5
3apOJIbIIIIel TO3BOHOYHBIX KHUBOTHBIX)
PasMHOkeHUE U pa3BUTHE PACTEHMIA.

72 JlaGopatopHnas pabota «CTpoeHHE OpraHoB 0.5
Pa3MHOXKEHHUS BBICIINX PACTCHU

73 VcTopus CTaHOBJIEHUS U Pa3BUTHS TEHETUKHU KaK
HAYKH
OCHOBHBIE TIOHSITHS U CHMBOJIBI TEHETHUKH.

74 JlaGopatopHnas pabota «Jlpo3opuia kak 0OBEKT 0.5
TeHETHUECKUX UCCIIECIOBAaHUI
3aKOHOMEPHOCTH HaCIIeIOBaHHSI TPH3HAKOB.

75 Monorubpuanoe ckpemuBanue. [lpaktnyeckas 05
pabora "M3yueHue pe3ybTaTOB MOHOTHOPHIHOTO
CKpeUIMBaHus y Apo30puisr”

76 [{uTonornyeckre OCHOBBI MOHOTUOPHIHOTO

CKpEIIMBaHUS




AHnanmuzupytolee ckpeiuBanue. Hernonnoe

77 1
JTOMHHHPOBAHHUE
Jurnbpuanoe ckpenmBanue. [IpakTuaeckas
78 pabota «/3yueHne pe3yibTaToOB TUTHOPUIHOTO 1 0.5
CKpELIMBaHMS Y IPO30(DHIBD»
79 [luTooruueckrne OCHOBBI IUTHOPHUIHOTO 1
CKpELMBaHMs
80 ClierieHHOE HACTIEI0BaHHE IPU3HAKOB 1
81 XpOMOCOMHas TEOPHsI HACIIEICTBEHHOCTH 1
82 [eneTuka nona 1
83 ['eHOTHIT KaK 1IeJI0CTHAsE CHCTEMA 1
84 ['eHeTHMYECKNIT KOHTPOJIb PA3BUTHS PACTCHUM, |
’KHBOTHBIX M Y€JIOBEKA
85 M3MeHYHBOCTH MPU3HAKOB. BUIbI H3MEHUYHNBOCTH 1
86 MonuduKaMoHHas U3MEHYMBOCTD 1
BapuanmoHHslil psi v BapraliioOHHast KpUBasl.
JlaboparopHas pabdora «lccrnenoBanue
87 3aKOHOMEPHOCTEH MOAU(PHUKAITMOHHON 1 0.5
nu3MeHunBoCTU. [TocTpoeHne BapUALMOHHOTO psijia
Y BApUALIMOHHON KPUBOI»
28 [eHOTHIIMYECKAst U3MEHYMBOCTh. KoMOMHATHBHAS 1
U3MEHYUBOCTh
MyTannoHHas U3MEHUYUBOCTb. [IpakTyeckas
89 pabora «MyTanuu y apo30Quiisi (Ha TOTOBBIX 1 0.5
MUKpOIpenaparax)»
90 3aKOHOMEPHOCTH MYTAIMOHHOTO TIPOIiecca. 1
DNHIreHeTUKA U DIIMT€HOMHKA
91 [enetnka venoseka. [IpakTuueckas padora 1 0.5
«CocTaBjieHHEe ¥ aHAJIN3 POJOCIOBHON» ’
92 MeTtoasl MEUIINHCKON TEHETUKH 1




3HaucHUE MCHHHI/IHCKOﬁ T'CHCTHUKHU B

93 NPEAOTBPALICHUN H JIEYEHUH FE€HETHYECKUX 1
3a00JIeBaHUI YeI0BeKa
OcHoBHBIE TIOHATHS cenekuuu. JlabopatopHas

94 pabora «M3yueHne COPTOB KyJIbTYPHBIX PAaCTECHUI 1 0.5
U [TOPOJI JIOMAIHKUX KUBOTHBIX)»

95 MeTobl ceneKImoHHOM paboTel. JlabopaTopHas 1 05
pabota «/3yueHre METOI0B CEJIEKIIUH PACTCHHI» ]

96 JIOCTHIKEHUSI CEJIEKIINM PACTEHUI W )KUBOTHBIX. 1
[IpakTuueckas padbora «[IpuBuBKa pacTeHui»

97 CoxpaHeHue, U3y4eHHE U MCII0JIb30BaHHE 1
IeHETHYECKUX PECYPCOB
buoTexHoorus Kak Hayka u OTpaciib

98 npousBocTBa. IIpakTuueckas pabora «M3ydyenue 1 0.5
00BEKTOB OMOTEXHOJIOTHUI

99 OCHOBHBIE HAIIPABJICHUS CHHTETUYECKON OMOJIOTUH 1

100 XPpOMOCOMHas U TeHHAs! HHXKEHEPHS 1

101 MenunuHckrue OMOTEXHOJIOTUN 1

102 PesepsHrlit ypok. [ToBTopenue, 06061ieHue, 1
cHCTEMaTH3aINsI 3HAaHUH

OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 102 13.5




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Konrpoubusie IIpakTHueckue
n/n Bceero u3yuyeHusi  oOpa3oBaTesibHbIE
padoThI padoThI
pecypcbl
OpomtonnonHas teopus Y. lapsuna 1
2 JIBroKyIMe CUiibl 3BOJIIOIMU BUAOB 110 Y. JlapBUHY 1
3 Bopn0Oa 3a cymiecTBoBaHNE, €CTECTBEHHBIN U 1
HCKYCCTBEHHBIN 0TOOp
4 dopMUpPOBaHUE CHHTETUYECKOM TEOPUH IBOIIOLIUN 1
5 DTansl SBONIOIHMOHHOTO Mpoliecca: 1
MHUKPO3BOJIIOLUSA U MAKPOIBOJIOLIUS
6 [Momynsiius — s>neMeHTapHasi €IMHULIA YBOJTIOLUN 1
3akoH remeruueckoro pasHosecus Jx. Xapau, B.
7 Baiin6epra. JJaboparopHas paboTa «BrisiBiieHuE 1 0.5
M3MEHYMBOCTH y 0COOEH OJTHOrO BUIa»
8 DnemeHTapHbIe (HaKTOPHI IBOITIOLIUN 1
9 Oddext ocHoBarens. IpdexT OyTbUIOYHOTO 1
TOpJIbIIIKA
10 Murpauuu. M3o0n0mum nomyssui: 1
reorpaduyeckasi, OnoJIorudecKas
11 EctectBenHbI 0TOOp — HampasisSOUINi GakTop 1
9BOJIIOLIMH
12 [TonoBoii 0TGOP 1
[Ipucnoco0aeHHOCTh OPraHU3MOB KaK pe3yJabTaT
13 MUKposBotonuu. JlabopatopHas pabora 1 05

«M3yuyenune apoMop030B U HAHOATANTALUHN Y
pacTeHU U )KUBOTHBIX»




[Tpumepbl pUCTIOCOOICHH Y OPTraHU3MOB:
Mopdosioruueckue, GU3H0IOTHIECKUE,

14 OnoxuMHYecKue, moeaeHueckue. Jlaboparopuas 0.5
pabora «IIpucrnocobieHus] OPraHM3MOB U HX
OTHOCHTEJIbHASI [IETIECO00Pa3HOCTh
Bun, ero kpurepuu u cTpykTypa. JlaGoparopHast
15 pabora «CpaBHEHHE BUIOB 110 MOP(OIOTHUSCKOMY 0.5
KPUTEPHUIO»
16 CrpykTypa BHIA
17 Buoo6pa3zoBanue Kak pe3yabTaT MUKPO3BOJIFOIHN
138 CBsI3b MUKPOIBOITIOIIUH M SITHIEMHOIOTUH
19 MakposBotonust. [1aeoHTONOrHIEeCKHEe METO/IBI
U3YYECHUSI DBOJIOIIN
20 Buoreorpadudieckue METOIbI H3yUYCHHSI SBOJFOIIHN
1 DMOPHOIOTHYECKHE M CPABHUTETHHO-
MOPQOJIOTHYECKUE METO IbI H3yUYEHHs IBOJOIIMH
29 MounekynsipHO-reHeTHUYeCKHEe, OMOXUMHUYECKHUE U
MaTeMaTHYeCKHE METOIbI H3YIEHHUS IBOIOIUH
23 OO61re 3aKOHOMEPHOCTH IBOITFOIIUH
24 AnantuBHas paguanus. HepaBHOMEpHOCTh TEMIIOB
IBOJTIOLIUH
75 Hay4Hble TUIOTE3bI TPOUCXOKICHUS KU3HU HA
3emie
26 JIOHAYYHBIE ITPEACTABIEHHS O 3aPOXKIACHUH KUZHH
27 OCHOBHBIE ATallbl HEOPTAHHMIECKO IBOIFOIHU
28 ['unotessl 3apoXKaeHUS KUZHA
Hcropust 3eMitn ¥ METOIBI €€ U3yUCHHUSI.
29 JlaGoparopHas paboTa «/3yueHne 1 Onucanue 0.5
HCKOIAEMbIX OCTATKOB JPEBHUX OPTraHM3MOBY
30 HauanpHble STarbl OpraHuYeCcKoil IBOIIONUH




31

DBONIONUS DYKAPUOT

OCHOBHBIE 3Tkl OBOJIIOLIUMHU PACTUTEIIBHOI'O MHPaA.

32 I[MpakTuueckas pabora «3yuenne ocoOCHHOCTEH 0.5
CTPOEHUsI PACTEHHI Pa3HBIX OTJIEIOB)
33 OCHOBHBIE 3Tallbl 3BOJOIMHU KHBOTHOTO MHpPa
DBOIOLHS )KUBOTHBIX. [IpakTHueckas paboTa
34 «M3ydyenre 0COOEHHOCTEN CTPOEHHSI TO3BOHOYHBIX 0.5
JKUBOTHBIX»
35 PasBuTHe Kn3HM Ha 3eMJIe TI0 9paM U IepHoaM
36 MaccoBble BEIMHUPaHUSI — DKOJOTHYECKHE
KPH3HUCHI MTPOIILIOTO
37 CoBpeMEHHBIH 3KOJOTUYECKUI KPU3HC, €r0
0COOEHHOCTH
38 CoBpeMeHHast CHCTeMa OPraHUYECKOTro MHUpa
39 OCHOBHBIE CHCTEMAaTHIECKUE TPYIIITBI OPraHU3MOB
40 AHTpPOMOIOTHS — HAYKa O YeTOBEKE
41 Pa3BuTue npeacraBieHnii 0 TPOUCXOKICHUN
JenoBeKa
MecTo 4enoBeka B CHCTEME OPraHMYeCKOro MUpa.
42 JlabopaTtopHas pabota «M3yuenune ocooeHHOCTEH 05
CTPOCHHUSI CKelleTa YeI0BeKa, CBI3aHHBIX C
TPSIMOXOXKICHUEM)
43 JIBHOKYIIHE CHITBI aHTPOIIOT€HE3a
44 CooTHolleHrne ONOTOTHYECKUX U COLUAIBHBIX
(hakTOpOB B aHTPOIIOTEHE3E
45 OCHOBHBIE CTaJMH aHTPOIIOTEHE3A
46 I[TaneoreHeTHKA M ITaJI€Or€HOMHKA
47 DBOJIIONHS COBPEMEHHOTO YeJIOBEKA
48 Yenoseueckue packl. [Ipaktiueckas paboTa 0.5

«3yueHne 3K0JI0THYECKUX aanTalli 4eJTOBEKa




49 MeXQUCHUIIMHAPHBIE METOILI AHTPOIOIOTHH 1

50 3apoiKIEHHE U PA3BUTHE SKOJIOIHU 1
Metonst skonorun. JlabopaTtopHas pabora

51 «H3yueHne METOOB SKOJIOTHUECKHX 1 0.5
HCCIIEA0OBAHUN

52 3Ha4YeHHE IKOJOTHUECKUX 3HAHUH JUIS YeTI0BEKa 1

53 DKosornueckue HakTopsl 1
Abnornueckue GakTopsl. CBeT Kak

54 aKoJornueckuit pakrop. JlaboparopHas padbora 1 05
«BpIsiBIEHNE TPUCTIOCOOICHII OPTaHU3MOB K '
BJIMSIHHIO CBETA»
AobuoTtrueckue dakropsl. Temneparypa kak

55 skosiormueckuii pakrop. JlaboparopHas pabora | 05
«BpIsiBIICHHE PUCTIOCOOICHUI OPTaHU3MOB K '
BJIMSIHUIO TEMIIEPATYPbI»
AbuoTtrueckue pakTopbl. BiaakHOCTB Kak

56 aKoJornueckuit pakrop. JlaboparopHas padbora 1 05
«AHaTOMUYECKUE 0COOCHHOCTH PacTCHHN 13 '
pa3HBIX MECT OOUTAHUS

57 Cpebl 0OUTaHUS] OPraHU3MOB 1

58 Buonornueckne puTMbl 1

59 JXusznenusie GopMbI OPraHU3MOB 1

60 Bbuotnueckue GpakTopsi 1

61 3HaveHne OMOTUYECKUX B3aUMOICHCTBUH st 1
CYIIIECTBOBAHHUSI OPTAaHU3MOB B CpeJie OOUTAHUS

62 DKOJIOTUYECKHE XaPAKTEPUCTUKU TIOMYJISIIHH 1

63 OCHOBHBIE TIOKa3aTEH MOMYJISIIUHU: YUCICHHOCTD, 1
IUIOTHOCTh, BO3PACTHAS U TI0JIOBAsI CTPYKTYypa

64 OCHOBHBIE TIOKa3aTeIH MOMYJISIUN: POXKIAEMOCTb, 1

OpUupocCT, TEMII pOoCTa, CMEPTHOCTDb, MUI'pAllUX




65

DKoJoruveckasi CTpyKTypa MomnyJisiuu

66 JInHAMUKA TOMMYJISIHAN U €€ PeryIisius

67 Kpussle pocra uncnennoctu nomyssiinuu. Kpuseie
BBIKUBAHUS
Okonornyeckas Huiua Buja. Jlabopatopnas padora

68 «IIpucrocobeH st CeMsiH pacTeHUH K 0.5
pacceneHuio»

69 By kak crcTema Moy isiuin

70 3aKOHOMEPHOCTH MOBEACHUS U MUTPALIU
AKHUBOTHBIX

71 Coo0111ecTBO OpraHu3MOB — OHOIICHO3

72 DKocucTeMa Kak OTKpbITasi CUCTEMA

73 KpyroBopot BeliecTB ¥ MOTOK SHEPTUU B
9KOCHCTEME

74 OCHOBHbIE TIOKA3aTEIN IKOCUCTEMBI

75 DKOJIOTMYECKHE TTHPAMUIBI

76 W3MeHeHHst coOOO1IeCTB — CYKILIECCHH

77 IIpupoasbie 3KOCHCTEMBI. DKOCUCTEMBI 03€P U
peK. DKOCUCTEMBI MOpEH U OKEaHOB

78 [Ipuponnsie OKOCHCTEMI. DKOCUCTEMBI TYH/Ip,
JIECOB, CTENEH, TyCTHIHD

79 AHTpPOIIOT€HHBIE IKOCUCTEMBI

30 Ypb6oskocucremsl. [IpakTruueckas pabora 05
«M3ydeHue u onucaHue ypo03IKOCUCTEMbI»

81 3aK0H0Me£JHOCT£/1 (hopMHUpPOBaHUS OCHOBHBIX
B3aMMO/ICHCTBUI OPraHU3MOB B SKOCHCTEMAX
MexaHu3MBbl BO3/IEUCTBUS 3arpsI3HEHHUN pa3HbIX

82 THUIIOB Ha CyOOpraHM3MEHHOM, OPIraHU3MEHHOM,

oy MOHHOM U 9KOCHUCTEMHOM YPOBHAX




83 Buocdepa — obuiernanerapaas 000104Ka 3eMin 1

34 Vuenwne B. . Beprazckoro o 6uochepe 1

85 3aKOHOMEPHOCTH CYIIECTBOBaHUS OHOChephI 1

36 KpyroBopoThI BEIIECTB U OMOTCOXUMHUYCCKHUEC 1
LIUKJIBI

87 3oHanbHOCTH OMochepsl. OCHOBHBIE OMOMBI CYIITH 1

88 VeToianBocTh Grochepsl 1

89 DKOJIOrMYECKHE KPUUCHI U UX IPHYMHEI 1

90 BosueiicTBue yenoBeka Ha 6uochepy 1

91 AHTPOIIOr€HHOE BO3JICHCTBUE HA PACTUTEIIbHBIN 1 1
YKUBOTHBIN MUD

92 OxpaHa IpUpoJIBI 1

93 OCHOBHBIE TIPUHIIHITBI YCTOHYHUBOTO Pa3BUTHSI 1
YEJI0BEUYCCTBA U MPUPOIBI
PanponaibHOE MPUPOOIOIE30BAHNE U

94 COXpaHeHHe OUOJIOTUUECKOT0 Pa3HOO0pasus 1
ZemMitn

95 O6o006uienne o Teme « MUKpPOIBOIIOLUS U €€ 1
PE3yabTAThD»

96 O60061meHne o Teme « Makpo3BOIIOIUS U €€ 1
pe3yIbTaThD»

97 O6o006menue no Teme «IIpoucxoxaenue u 1
pa3BUTHE )XKU3HU Ha 3eMiIey»

08 O600mmenue o teme «IIpoucxoxaeHue yemoBeka 1
— aHTPOIIOTCHE3»

99 O6006menne no TemMe « DKONOTUs — HayKa O 1
B3aMMOOTHOIICHUSX OPTaHU3MOB)

100 O606menue o TeMe «OpraHu3Mbl U cpeia 1

OoOUTaHUA




O060061IeHne 10 TeMe «DKOJIOTUS BUJIOB H
TOMYJISLIHI

O6006menue o reme «buocdepa — rmodanbHas
IKOCUCTEMa)»

101

102

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

7.5




MPOBEPSIEMBIE HA EI'D 110 BUOJIOTUU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJBHOM
IPOT'PAMMBI CPEJHEI'O OBIIIET'O OBPA3OBAHUSI

Kon
NpoBepsIeMoOro
TpedOBaHMSI

IIpoBepsiemble TpeOOBaHMS K NMPeIMETHBIM pe3yJbTaTaM
0CBOEHHSI OCHOBHOI 00pa30BaTe/ILHON NPOrPaMMbl CpeIHEro
001rero ooOpazoBaHus

CdopMUpoOBaHHOCTh 3HAHWA O MECTE U POJM OHMOJOTHH B CHUCTEME
€CTECTBEHHBIX HayK, B (dbopMupoBaHUU COBPEMEHHOM
€CTECTBCHHOHAYYHOUW KapTHHBI MUPA, B TIO3HAHUH 3aKOHOB IPUPOIBI U
PELICHUH )KU3HEHHO BaXKHBIX COIUATbHO-ITHYECKUX, SKOHOMUYECKHX,
HKOJIOTHYECKUX MPOOIIEM YEIIOBEUECTBA, a TAK)KE B PEIICHUU BOIIPOCOB
palMOHATILHOTO MPUPOOTIOIB30BAHHUS, B (bopMHUpoBaHUU
[EHHOCTHOTO OTHOIIEHHS K MPHUPOJIE, OOIIECTBY, YEIOBEKY; O BKJIae
POCCHIICKHX M 3apyOCKHBIX YUEHBIX — OMOJIOTOB B pa3BUTHE OUOJIOTHH

Brnanenune cucremoil 3HaHMK 00 OCHOBHBIX METOJaX HAy4YHOTO
MO3HAHUS, UCTIONB3YEMBIX B OMOJOTMYECKUX HMCCIIEOBAHUSIX JKHUBBIX
O0OBEKTOB W OKOCHUCTEM (ONMHUCAaHUE, M3MEPEHUE, IPOBEICHUE
HaO0/IeHu); cnoco0aMu BBISBJICHUS M OLIEHKH AHTPOIOTEHHBIX
U3MEHEHHH B IIPHPOJIE.

YMeHue BBIBUTaTh THIIOTE3bI, MIPOBEPSTHh UX AKCIIEPUMEHTAIBHBIMA
cpeacTBamu, (GOPMYyITHpYsS Lelb HUCCICIOBAaHHS, aHAJIM3HPOBATH
MIOJTyYCHHBIE PE3YIIbTATHI U JIEJIaTh BHIBOJBI.

BrisBiieHne 3aBHCHMOCTH  MEXIy HCCIEIyeMbIMH BEIUYMHAMM,
00BSCHEHNE MOTYYECHHBIX PE3YJIbTAaTOB U (POPMYINPOBAHNE BBIBOJIOB C
UCTIOJIb30BaHUEM HAYUYHBIX MTOHATHH, TEOPHIA U 3aKOHOB

YMeHune BiaieTb CHCTEMOW OWOJOTHYECKHUX 3HAHWM, KOTOpas
BKJIIOUAET: OCHOBOIIOJIAraole OWOJIOTUYECKHe TEPMUHBI M TIOHSATUS
(>KU3Hb, KJIETKA, TKaHb, OPraH, OPraHu3M, BUJI, TIOMYJISIINS, SKOCUCTEMA,
OuorieHo3, Ouocdepa; MeTaboIM3M, TOMEOCTa3, KICTOUHbI UMMYHHTET,
OuvocuHTe3 Oenka, OHONOIMMEpPBI, JUCKPETHOCTb, CaMOPETYIISLHS,
CaMOBOCIPOU3BE/ICHHE, HaCJIeJICTBEHHOCTb, M3MEHYUBOCTD,
SHEPro3aBUCHUMOCTb, POCT U Pa3BUTHE);

Ouonornyeckue Teopuu: KkierouHas teopuss T. IlIBanna, M.
[MIneitnena, P. BupxoBa; KJIOHaJIBHO-CEIEKTUBHOIO MMMyHuUTEeTa Il
Opnux, .. MeuHnkoBa, XxpOMOCOMHasi TEOpUs HACJIEICTBEHHOCTH T.
Moprana, 3akoH 3aponbimieBoro cxoactsa K. bapa, sBomtonmnonHas
teopuss Y. JlapBuMHA, CHUHTETHYECKas TEOpHUs SBOJIOLMH, TEOPUs
antpornoreHeza Y. JlapBuna; teopusi ouoreornenoza B.H. Cykauéna;
yuenue H.W. BaBuioBa o 1ieHTpax MHOrooOpasus U MPOUCXOXKICHUS
KyJIbTypHBIX pactennii, yuenue A.H. CeeproBa o myTax u
HaTpaBlIeHUAX dBoIOINH, yaeHue B.W. Bepranckoro — o 6uocdepe);
3aKOHBI (€AUHO0Opa3Hsl TOTOMKOB IEPBOT0 MOKOJIEHHUS, PACIIETIIICHHUS
MPU3HAKOB, HE3aBUCUMOTO HaclefoBaHusi npuzHakoB [. Mewnnens;
CIETIJICHHOTO HACJIeIOBaHMs TPU3HAKOB M HAPYIICHHS CICTUICHHS
reHoB T. Moprana; roMoJIOrM4eCKUX PSJOB B HACIEACTBEHHOMN
m3MeHunBoctd H.M. BaBunoBa; reHeTnueckoro pasHoOBecHs JIx.




Xapmu u B. BaiinGepra; 3apoasimeBoro cxoxactsa K. boapa;
Oouorenernueckuii 3akon J. I'exkens, @. Mrosiepa);

MPUHIUIBI (YUCTOTHI TAMET, KOMIUIEMEHTApPHOCTH);

npaswia (MmuHuMyMa FO. JInOuxa, SK0I0ru4eckoi mupaMubl Yrced,
O1OMacchl U YJHEPTHUH);

runore3bl (koarepatHoi AWM. Omapuna, mepBuvHOro OymboHa JIK.
Xonpetina, mukpocdep C. Pokca, prubdo3uma T. Uek)

YMeHue pemiarb IMOUCKOBBIE OHOJIOTUYECKUE 3aJaud; BBISBISATH
MPUYUHHO-CJICICTBEHHBIC CBSI3H MEXTY UCCIIeTyEMBIMHU
OuonormueckuM  O0BEKTaMH, TMPOIECCAMH W SIBIICHUSMH; JIEIaTh
BBIBOJIBI M IPOTHO3bI HA OCHOBAHHH ITOJTyYSHHBIX PE3YJIbTATOB,;
COCTABJISTh TEHOTHINYECKHAE CXEMbI CKPEIIMBAHUS Uil Pa3HBIX THIIOB
HaCJICIOBaHMsI MPU3HAKOB y OPraHU3MOB, COCTABJISITh CXEMBI IEPEHOCA
BEIIECTB ¥ SHEPTUU B IKOCUCTEMAX (IICTTH MUTAHUS, TUILIEBBIC CETH)

YMeHue ycTaHaBIMBaTh B3aUMOCBSI3U  MEXIY CTPOGHHEM U
(YHKIMSMHU: OpPraHOMIOB, KIETOK pa3HBIX TKaHEW, OpraHaMu W
CHCTEMaMH OpraHOB y PpACTEHHi, XMBOTHBIX M YEIOBEKa; MEXKIY
sTanamMy OOMEHa BEIIECTB; ATallaMH KJIETOYHOTO [UKJIA U KU3HEHHBIX
IIKJIOB OPTaHU3MOB; 3TAallaMU YMOPHOHAIBHOTO Pa3BUTHUS; TCHOTUIIOM
U ¢eHoTHOM, (EHOTHIIOM H (aKTOpaMu Cpeabl OOHWTaHUS;
IpoLeccCaMy  SBOJIIOIMH; JBIDKYLIIMMH CHJIAMH aHTPOIOIeHEe3a;
KOMITOHEHTaMH PA3JIMYHBIX SKOCHCTEM U MPUCHOCOOICHUSIMHU K HUM
OpraHM3MOB

YMeHue BbIIEIATh CYIIECTBEHHbIEC IPU3HAKHU:

CTPOEHHS BUPYCOB, KJIETOK MPOKAPUOT U 3yKAapUOT; OJHOKJIETOUHBIX U
MHOTOKJIETOYHBIX OPTaHU3MOB, BUJIOB, OMOTEOIIEHO30B, SKOCUCTEM H
Ouocdepsr; CTPOEHHS OPraHOB M CHCTEM OpraHOB pAacCTCHHUH,
JKUBOTHBIX, YEJIOBEKA; IPOLIECCOB )KU3HEAEATEIbHOCTH, IPOTEKAIOIINX
B OpraHuM3Max pacTeHHH, >KMBOTHBIX M YeJIOBEKa; OMOJIOrMYECKUX
mporeccoB: oOmeHa BemiecTB  (MeTabonu3Mm), uHMOpMaNUd U
MIpEBpAICHHS SHEPTUH, OPOKEHHS, aBTOTPO(PHOTO U TeTepOTPOoPHOTO
TUIOB MUTaHUsA, (OTOCHHTE3a M XEMOCHHTEe3a, MMTO03a, Meio3a,
ramMeTroresesa, A3MOpHOreHe3a, MOCTAIMOPUOHAIBHOIO  Pa3BUTHS,
Pa3sMHOXKEHUs, MHAWBUIYAIBHOTO Pa3BUTUS OpraHU3Ma (OHTOTeHe3a),
B3aUMOJICVCTBUSL T'€HOB, TETEpPO3UCa; JACHUCTBUN HCKYCCTBEHHOTO
orOopa, CTaOMIM3MPYIOLIETo, JABIKYIIETO M pa3pbIBArOILEro
€CTECTBEHHOI0 O0TOOpa; aJIONAaTPUYECKOr0 W CUMIATPUUYECKOTO
BU000pa30BaHUs; BIUSHUS JABMKYIIMX CHJI SBOJIIOLIMU Ha TeHO(OHT
HOMYJISILUK;, TPUCTIOCOOJIEHHOCTH OPraHu3MOB K cpelne oOuTaHus,
YepeZOBaHNs HANpaBICHUM DBOJIOLMHU; KPYyrOBOPOTAa BEIIECTB H
MOTOKA SHEPTUH B SKOCHCTEMAX

ChopMHUpPOBAaHHOCT, YMEHHUS BBIICTATh CYIIECTBEHHBIE MPU3HAKH
BHUPYCOB, KIETOK MPOKAPUOT M DYKAPUOT, OJHOKJIETOUYHBIX U
MHOTOKJICTOYHBIX OpFaHI/I?,MOB, BUJ0B, 6I/IOFCOHGHO3OB 1 5KOCHCTEM,
0COOCHHOCTH TIPOIECCOB OOMEHA BEIIECTB M MIPEBPAIICHUS DHEPTHH B
KJIeTKe, (POTOCHUHTE3a, TUIACTHUYECKOTO M JIHEPreTUYECKOro OOMEHa,
XEeMOCHHTE3a, MHUTO03a, MeHo03a, OIUIOJOTBOPEHHS, pa3BUTUA U
Pa3MHOXKEHUS, UHIUBUAYAIbHOIO Pa3BUTHsI OpraHu3Ma (OHTOTeHe3a),
00pbOBI 3a CYILIECTBOBAHME, €CTECTBEHHOTO otbopa,




BUA000pa30BaHUsl, NPUCHOCOOICHHOCTH OpraHU3MOB K  cpene
OOWTaHWs, BIMSHUS KOMIIOHEHTOB JKOCHUCTEM, aHTPONOTCHHBIX
U3MEHEHHUH B 9KOCHCTEMaxX CBOEH MECTHOCTH, KPYyTOBOPOTA BEIIECTB U
MIPEBpAICHHs YDHEPTUHU B Orocdepe

YMmeHune UCIOJIb30BATh COOTBETCTBYIOLIHE apryMEHTBI,
OMOJOTMYECKYI0 TEPMUHOJIOTUIO M CHMBOJMKY JAJIs J10Ka3aTeIbCTBA
POJCTBAa OPraHU3MOB Pa3HbIX CUCTEMATUYECKUX TPYII; B3aUMOCBS3U
OpraHM3MOB M CpeIbl OOHWTaHUsS; EIWHCTBA YEJOBEYECKHX pac;
HE00XO0IMMOCTH 3/10pOBOr0o 00pa3a *KHU3HHU, COXpaHEHHs pa3HO00pa3us
BUJOB M 3KOCHCTEM KaK YCJOBMS COCYIIECTBOBAaHHUS IPUPOIBI U
YeJI0BEYEeCTBA

YMeHue KpUTHYECKH OIICHHBATh HWH(POPMAIUIO OHOJIOTHYECKOTO
COJICpKaHUs; UHTEPIPETUPOBATh 3TUYECKHE ACTEKTHl COBPEMEHHBIX

HCCIIeIOBaHUM B OouoJoruu, MEIUITUHE, OHMOTEXHOJIOTHH;
paccMaTpuBaTh rio0abHbIC 9KOJIOTHYCCKHE POoOJIEMBI
COBPEMEHHOCTH, (POPMHPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO
TTO3UIIUIO

HEPEYEHDb 3JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMBIX HA
EI'D I10 BUOJIOTUHN

Kox

1.1

1.2

1.3

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKAHUSA

brnonorns xak HayKa. JKuBnie cucTeMBI 1 X HN3YUCHUC

CoBpemeHHast OMONOTHsST — KOMIUIEKCHas Hayka. buonormdeckue Hayku U
n3y4yaeMble UMU MpoosieMbl. DyHIaMEHTANIbHbBIE, TPUKIIATHBIC U TTIOMCKOBBIC
HAYYHBIE UCCIIEIOBaHUS B OUOJIOTHH.

3HaveHne OMOJIOTHH B (POPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOU
kapTuHbl Mupa. [Ipodeccun, cBsa3annbie ¢ Ouonorueii. 3HaueHne OUOIOTUH B
MPaKTUYECKOU JEATEIHPHOCTH YEJIOBEKAa: MEIUIIMHE, CEIIbCKOM XO3SIHCTBE,
MIPOMBILIUIEHHOCTH, OXPaHE TPUPOIbI

JKuBble cucTeMbl Kak MpeaMeT u3ydeHusi Ouomoruu. CBOWCTBA KHBBIX
CHCTEM: E€IMHCTBO XMUMHYECKOTO COCTaBa, AUCKPETHOCTh W ILEJIOCTHOCTb,
CJI0’KHOCTB U YIIOPSAZAOYEHHOCTD CTPYKTYPBI, OTKPBITOCTh, CAMOOPraHU3aLusl,
CaMOBOCIPOM3BEACHUE, PA3/IPAXKUMOCTh, U3MEHUYMBOCTD, POCT U Pa3BUTHE.
YpOBHM OpraHM3alvi KUBBIX CHCTEM: MOJICKYJISIPHBIM, KIIETOYHBIMH,
TKAaHEBBIM, OPraHU3MEHHbIM, MOMYJISUIUOHHO-BUIOBOM, 3KOCHCTEMHBII
(OuoreoneHoTH4eckmii), Onocdepusiif. [Iporecchl, MPOUCXOAAIINE B KUBBIX
cucreMax. OCHOBHBIE MTPU3HAKU KUBOTO. JXKu3Hb Kak (popma CyIiecTBOBaHHS
MaTepuu

Mertonsl Ouonornueckoil Hayku. HaOmrogeHue, u3aMepeHue, SKCIEPUMEHT,
cucTeMaTu3anus, MeTaaHanu3. lIoHATHE O 3aBHCHMOM M HE3aBHCHUMOM
nepeMeHHo. IlnanupoBanue skcnepumenTta. [locraHoBka W mpoBepka
runiote3. HyneBast rumote3a. Ilonstue BBIOOPKM W €€ TOCTOBEPHOCTH.
Pazbpoc B Omonmornyeckux maHHBIX. OlIEHKA JOCTOBEPHOCTH MOITYYEHHBIX
pe3yJsibTaToB. [IpUyYuHBI MCKaXEHUs pe3ybTaTOB AKcrepuMeHTa. [lonstue
CTaTUCTUYECKOIr'0 TeCTa




KneTtka kak Ononoruyeckas cucteMa

2.1

Knetka — cTpykTypHO-QYHKIIMOHANbHAS €IUHHUIIA JKuBOro. Vcropus
oTKphITHs KieTku. PaGoter P. I'yka, A. JleBenryka. Knerounas teopus (T.
[[IBann, M. lneiinen, P. BupxoB). OcHOBHBIE MOJIOKEHUSI COBPEMEHHOM
KJIETOYHOW TEOPHH.

MeTonbl  MOJNEKYJISPHOW W KJICTOYHOH  OWOJNOTHH: MHKPOCKOIIHS,
xpomaTtorpadus, anexkTpodopes, METO/ MEYEHBIX aTOMOB,
g depeHnmaIbHoe HeHTpUYTrupoBaHue, KyJIbTHBHPOBAHUE KIETOK

2.2
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XHUMHUYECKUN COCTaB KIIETKH. Makpo-, MHUKPO- H YJIbTPAMUKPOJIEMEHTHI.
Bona u €€ ponb Kak pacTBOPUTEIIS, pearcHTa, y4acTue B CTPYKTYpUPOBAaHUU
KJIIETKH, TEIUIOPEryJsiquud. MuHepalbHble  BELIECTBA  KJIETKH, HUX
Ouosnoruueckas poiib. Pojp KaTHOHOB U aHMOHOB B KIJIETKE.

buonornueckue mnonumepsl. benku. AMHMHOKHUCIOTHBIM cOCTaB OENKOB.
CrpykTypsl 6enKkoBoii Monekyibl. [lepBuuHast CTpykTypa Oenka, menTuaHas
CBs3b. BTopuuHas, TpeTWuHas, 4yeTBEpTUYHAsl CTPYKTYpbl. JleHarypauus.
CpoiictBa OenkoB. Knaccupukanuss OenkoB. buonmormueckue ¢GyHKIMA
OenKOoB.

VYrneBoasl. MoHOCaxapuabl, AMCAXapU/Ibl, OJTUTOCAXapU bl U MOJIUCAXAPUAIBI.
OO0muii miaH cTpoeHuss W (PU3UKO-XMMHUYECKHE CBOMCTBA YTJIEBOJOB.
Bbuonorndeckne QyHKINU YTIIEBOIOB.

Jlunmuer. I'napodrbHO-THAPOGOOHBIE cBOMcTBa. Kitaccudukarys JIUmmuos.
Tpurmunepunsl, pochonunuasl, BOCKH, CTepou bl buomorndeckue GyHKINNA
munuaoB. OOmue cBoicTBa OHONOTMYECKUX MEMOpaH — TEKy4ecTb,
CIIOCOOHOCTH K CaMO3aMbIKaHUIO, ITOJIyIIPOHUIIAEMOCTb.

Hyxneunnosbie kucnotsl. JJHK m PHK. CrpoeHue HyKIEMHOBBIX KHCIIOT.
Hyxneorunel. Ilpunnun  xomrmuiemeHnTapHoct. [IpaBwio  UYapradda.
Crpykrypa IHK — nBoiinas cniupanb. MecToHaxoXeHHE U OMOJIOTHYECKHe
¢bynkunu JJHK. Buget PHK. @yakuun PHK B kietke.

Crpoenne monekynsl AT®. Makpospruueckue cBsizu B MoJekyine ATO.
buonornueckne ¢ynkuun AT®. BoccTaHOBICHHBIE TMEPEHOCUUKU, HUX
¢dbynkiun B kinetke. CexkBenuposanue JTHK.

CrpykrypHas 6uosorusi: OMoXuMUYecKkue U OMOPU3NIECKUE UCCIICTOBAHMS
COCTaBa U MPOCTPAHCTBEHHOUN CTPYKTYPhl OMOMOJIEKYT

Tunel KIETOK: JyKapuOTHYecKas M npokapuornyeckas. CTpyKTypHO-
(GyHKIIMOHAIbHBIE 00pa30BaHMSI KJIETKH.

CrpoeHue npokapuoTHIecKoi kieTku. Knetounas creHka 6akTepuii u apxei.
OcoOeHHOCTH CTPOEHUSI TETEPOTPO(PHON U aBTOTPOPHON MPOKAPHUOTUIECKUX
KJIETOK. MecTO U poJib MPOKAPHOT B OMOLIEHO3aX.

Crpoenue " (byHKIIMOHUpOBaHUE 3YKAPUOTHYECKON KJIETKH.
[Tnazmatnueckas memOpana (rutazmanemma). CTpyKTypa IUIa3MaTHYECKON
MeMOpaHbl. TpaHCIIOPT BELIECTB 4Yepe3 IJIa3MaTUYECKyl0 MeMOpaHy:
naccuBHbIA (MU Py3us, odneruénnas nugpdys3usi), aKTUBHBINA (IEPBUYHBIN U
BTOPUYHBIN akTUBHBIN TpaHcnopt). [Tomynponunaemocts MemOpansl. PaboTa
HaTpHUil-KaJIMeBOro Hacoca. DHAOIMTO3: MTUHOIMTO3, (ParouTo3. DK301UTO3.
Knerounas crenka. CTpykTypa U (yHKIMM KJIETOUYHOM CTEHKH pacTEHH,
rpuboB.

[urommasma. [{uto3omns. [lutockener. JIBuxenne nuuroriasmbel. OpraHousl
kieTkr. OqHOMeMOpaHHbIe OpraHOWIBI KJIETKH: 3HJOMIa3MaTHyecKasl CeTh
(OIIC), ammapar l'onbaXKu, JU30COMBI, HX CTPOEHHE U (DYHKUHUH.
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2.5

B3anmocBsi3p  ogHOMEMOpaHHBIX ~ OpraHouzioB  kietku.  CrpoeHue
rpaHynspHOro petukyiayma. CuHTe3 pacTBOpUMBIX OenkoB. CuHTe3
KJIETOYHBIX MeMOpaH. [mamkuii (arpaHyJspHBIA) SHIOIUIA3MATUYECKUN
petuxynym. CekpetopHas ¢pyHKus anmnapara ['onbmku. TpancnopT BeriecTs
B KJeTKe. Bakyonu pacturenbHbiX KieTok. Kiierounsiii cok. Typrop.
[TomyaBTOHOMHBIE OPTaHOUIbI KJIETKNA: MUTOXOHIPUH, TUIACTHIbI.

Crpoennie u GyHKIUU MUTOXOHAPHUI U tutactua. [lepBuyHble, BTOPHYHBIC U
CIOXHBIE TIACTUIBl  (POTOCHHTE3UPYIOUIMX SYKapHOT. XJIOPOILIACTHI,
XPOMOIUIACTHI, JIEUKOIIACThI BBICIIUX PACTECHUM.

HememOpannsie opranounsl kieTku CTpoeHHe M (QYHKUMH HEeMeMOpaHHBIX
OpraHousioB KieTku. PubGocombl. MukpodunameHTsl. MEbIICUHbIE KIICTKH.
Muxkpotpy6ouku. Knetounsnii nienTp. CTpoeHHE W ABW)KCHHE >KTYTHKOB WU
pecHruek. MukpoTpyOOUKH IUTOIUIa3MbL. LIeHTpuoIb.

Anpo. Obonouka siapa, XpOMaTHH, KapUOIIIa3Ma, SIAPBIIIKHA, X CTPOCHHE U
bysaxun. AnepHsiii 6enkoBbIii MaTpukc. [IpocTpaHcTBEHHOE pacnofioKeHNe
XpoMocoM B HHTep(ha3HOM sifipe. benku XpoMaTuHa — TUCTOHBI.

Knerounsie BkiatoueHus. CpaBHUTENbHAS XapaKTEPUCTUKA KIETOK 3YKApHOT
(pacTUTenbHOM, )KUBOTHOM, TPUOHOIN)

ACCUMMIISIIHS U TUCCUMUIISLINS — JIBE CTOPOHBI MeTabonmu3Ma. Turmbsl oOMeHa
BEIIIECTB: aBTOTPO(HBIN U reTepoTpodHBIN. YuyacTue KUCI0pOoaa B OOMEHHBIX
npoueccax. DHepreTnyeckoe obecreueHue KIeTKu: npepaiieHue ATO B
oOMeHHbIX npoueccax. PEepMEHTATUBHBIA XapaKTep PeaKkUHUid KIETOYHOTO
MeTabomm3ma. DEepMEHTHI, UX CTPOCHHUE, CBOMCTBA U MEXaHU3M JICHCTBHSL.
Kodepmentsl. Otanuus (epMEHTOB OT HEOPraHWYECKUX KaTalu3aTOPOB.
benku-akTuBaTOpel W OCNKU-MHTHOUTOPHL.  3aBHCHMOCTH  CKOPOCTH
(epMEHTATUBHBIX PEAKIHMH OT Pa3IMYHbIX (HPaKTOPOB.

IlepBrUYHBI CMHTE3 OpraHMyYecKMX BewecTB B Kierke. dorocunres. Ponb
XJIOpOIJIacTOB B mpouecce (ortocuHTe3a. CBeTroBass MU TeMHOBas (ha3bl.
[TpoxykTuBHOCTH (hoTOCHHTE3a. BriusiHue pa3nuaHbIX (haKTOPOB HA CKOPOCTh
¢dorocunTe3a. 3HaueHne HOTOCUHTESA.

XeMOCHHTE3. Pa3znooOpaszue OpPraHNU3MOB-XEMOCHHTETHKOB:
HUTpUUIMpYIOLME  OaKTepuM,  JKeJIe300aKTepHH, cepobakTepuu,
BOJIOPOJIHBIC OaKTepHH. 3HAUEHUE XEMOCHHTE3A.

AnaspoOHble opraHusMbl. Bunsl Oposkenus. IIpoaykTsl OpoxeHHs U UX
UCTIOJIB30BaHUE YEIOBEKOM. AHa’pOOHBIE MHUKPOOPTAaHMU3MBI KaK OOBEKTHI
OMOTEXHOJIOTMU U BO30YIUTENN OOJIE3HEH.

AspobHbIE OpraHU3MBl. Oransl SHEPreTUYECKOro oOMeHa.
[ToaroroButenbHelit Tan. ['nmukonn3 — OECKUCIOPOIHOE pacUlenieHne
TJIFOKO3BI.

Bbuonoruueckoe okucieHue, WK KJIETOYHOE JibIXaHue. Posib MUTOXOHIpUi B
nporeccax ~— OMOJIOTMYECKOTO  OKHCIEHHWs.  L{MKIMYeckue — peaxium.
OxucnurensHoe ¢ochopunupoanue. I[IpenmyiiecTBa a’poOHOro MyTH
oOMeHa BelIecTB mepe] aHa’pOOHBIM. D(HPEKTUBHOCTH SHEPreTUUYECKOrO
oOMeHa

Peakuun MarpuyHOro cuHresa. [IpuHIMII KOMIUIEMEHTApHOCTH B PEAKLIUAX
MaTpUYHOTO  CHHTe3a. Peamusanuss HacCIEICTBEHHOW  HHQOpMAIIHH.
I'eneTndeckuil KOJ, €ro CBOMCTBA. TpaHCKpUIILUA — MATPUYHBIM CHHTE3
PHK. [TpuHIMIIEL TPAHCKPUIILIUN: KOMIUIEMEHTAPHOCTb,
AHTUIIAPAJUIEIbHOCTh, ACUMMETPUYHOCTD. TpaHCisnus U e€ dTanbl. Ydyactue




tpancnoptbix PHK B Omocuntese Oenka. YcnoBusi OmocuHTE3a Oenka.
Koauposanue amunokuciot. Pons pubocom B OnocunTtese Oenka.
Opranuzanys reHoMa y HpOKapuoT U 3YKapuoT. Perymismus akTUBHOCTU
reHoB y npokapuoT. ['unoresa onepona (. XKakoo, K. Mano). Perymnsamus
0OMEHHBIX IIPOLIECCOB B KileTKe. KieTouHsblil roMeocTas.

Bupycol — HekiieTouHble (OPMBI )KU3HU U 00JIUraTHble mapa3utbl. CTpoeHue
IPOCTHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OaKTEpHO(aros.

BupycHbie 3a0oeBanus 4yenoBeka, )KUBOTHbBIX, pactenuid. CITN, COVID-
19, conmanbHble 1 MEAUIUHCKUE TIPOOIEMBI

2.6

3.1

Knerounsnii 1wk, ero mepuoabl W peryisnus. Wurtepdaza um MHUTO3.
OcoOeHHOCTH MPOIIECCOB, MpoTeKaIux B HHTepdaze. [loarotToBka kieTku
K naeneHuto. llpecuHreTnueckuil (MMOCTMUTOTHUYECKUM), CUHTETHUECKUN U
MOCTCUHTETUYECKHUM (MPEeMUTOTHUECKUIT) IEpUOAbl HHTEP(A3bI.
Marpuunsnii cunre3 JTHK — permmukanus. IIpunnuner perumkanuu JJHK:
KOMILIEMEHTAPHOCTbh, MOJIYKOHCEPBATUBHBIMA CHUHTE3, aHTUIAPAILIEIbHOCTD.
Mexanusm  pemmukanuun - JIHK.  Xpomocombl.  CTpoeHne XpomMocoM.
Tenomepbl U Tenomepasa. XPOMOCOMHBIM Ha0Op KJIETKHM — KapHOTHIIL.
JmiouaHbli M TamIOMAHBIA  HAOOphI  XpoMOcoM. [ 'OMOJOrHMYHBIE
XpOMOCOMBI. I10J10BBIE XPOMOCOMBI.

Henenne kietkn —MuTo3. CTaaguu MUTO3a U TPOUCXOSIINE B HUX IPOLECCHI.
Tunel muto3a. Kapruokunes u IUTOKHHE3. bruosiornyeckoe 3Ha4yeHrue MUTO3a.
Perynauus muroTmyeckoro nukia kietku. [Iporpammupyemasi kierouyHas
ru0enp — anomnros.

DyHKIMOHAJIbHAsA TEHOMUKA

Opranusm Kak OMoIOruyecKas cuctema

OnHOKIJIETOUHBIE, KOJIOHUAJIBHBIE, MHOIOKJIETOYHBIE  OPraHU3Mbl U
MHOTOTKaHEBbIE OPTaHU3MBI.

@®opMbl pa3MHOXKEHHsI OpraHU3MOB: Oecrioyioe (BKJIOYash BEreTaTMBHOE) U
nosioBoe. Bunapl Oecrnonoro pa3MHOXKEHHUS: TOYKOBAHHE, CIOPYJISILIMS,
(dparmMeHTanys, KIOHUPOBaHHE.

[TonoBoe paszmuokenue. [lonoBele kieTku, win rameTsl. Meito3. Craguu
Mmeno3a. [loBenenne xpomocom B Menose. Kpoccunrosep. buonornuecknii
CMBICTT M€i03a U TMOJOBOro mnpouecca. Meno3 u ero MecTo B XKHU3HEHHOM
LIMKJIE OPTaHU3MOB.

IIpenzapopliieBoe pa3BuTue. I'aMmeTorenes y ;xMBOTHBIX. [10710BBIE Kee3bl.
OOpazoBaHue U pa3BUTHE MOJOBBIX KieTOK. CriepMaTroreHe3 M OOTEHE3.
CrpoeHue nosioBeIX KJeToK. OII0J0TBOPEHHE U ASMOPUOHAIIBHOE pa3BUTHE
KHUBOTHBIX.  CHocoObl  OIUIOAOTBOPEHMS:  HAapyKHOE,  BHYTPEHHEe.
ITapTenorenes.

WNunuBuyanbHOe pa3BUTHE OpraHU3MOB (oHTOreHe3). Craauu sMOpHoreHesa
JKUBOTHBIX (Ha mpumepe JArymku). JlpoGnenue. Tumsl npoGieHus.
OcobeHHOCTH ~ APOOJEHHUS  MIICKONUTAIOUIMX.  3apOABIINIEBBIE  JUCTKU
(racTpynsanmsi). 3aKjiagka OpraHOB W TKaHEH W3 3apOJIBIINIEBBIX JIMCTKOB.
B3auMHOe BiMsHME uacTell pa3BUBAIOIIErOCs 3apojblia (3MOpUOHANIBHAS
UHAYKUUS). 3akiajka IJJaHa CTPOEHHS HKUBOTHOIO KaK  pe3yJbTar
UepapXuiecKux B3aMMOJEHCTBUII TeHoB. BnusHue Ha >MOpHOHANBHOE
pa3BUTHE PA3TUYHBIX (AKTOPOB OKPY’KAIOLIEH CPEIbL.

Poct u pasButue xuBoTHBIX. [locTomMOpuoHanmpHbIN mepuoa. Ilpsmoe u
HenpsiMoe pas3BuTHe. PaszButne ¢ metamopo3oM y OECHO3BOHOYHBIX U




[I03BOHOYHBIX KMBOTHBIX. bruosornyeckoe 3Ha4eHUE MPSIMOrO U HEMPSIMOTO
pa3BUTHSA, UX pacOopocTpaHEHUWE B mpupoae. Tumbl pocTa KUBOTHBIX.
@akTophl  pEryjslMM  pocTa JKUBOTHBIX UM  uyenoBeka. Cranuu
MOCTAMOPHUOHAIBHOTO PAa3BUTUSL y JKUBOTHBIX U denoBeka. Ilepuomsl
OHTOI'€HE3a YEJIOBEKA.

PasmuoxeHne u pasputhe pacteHuid. ['amerodut u cnopodut. Meiio3 B
KU3HEHHOM TIMKie pacteHuil. OOpa3oBaHue crop B Mpolecce Meio3sa.
I'ametorene3 y pacteHuil. OIJIOJIOTBOPEHHE M PAa3BUTHUE PACTUTEIBHBIX
OpraHusmoB. [IBOMHOE OIUIOJOTBOPEHHME y LIBETKOBBIX PAaCTCHUM.
OOpa3oBaHre U pa3BUTHE CEMEHH. MeXaHU3MbI PETYJSIUU OHTOreHe3a Y
pPacTEHUM U KUBOTHBIX

3.2

3.3

Uctopust craHOBiEeHHMST M pPa3BUTHS TEHETUKH Kak Hayku. OCHOBHBIC
TEHETUYECKUE MOHITHUS U CUMBOJIbI. [ 'OMOJIOTHYHBIE XPOMOCOMBI, aJJICIbHbIE
TEHbI, ATbTEPHATUBHBIC MMPU3HAKHU, IOMUHAHTHBIA U PELIECCUBHBIN MPU3HAK,
TOMO3UT0Ta, TETEPO3Ur0oTa, YUCTas JUHUSA, THOPUIBI, T€HOTHI, (PEHOTHUII.
OcCHOBHBIE METOJBl TCHETUKH: THUOPUIOJIOTHYCCKHMA, ITUTOJIOTUICCKHIM,
MOJIEKYJIAPHO-T€HETUYECKUIA

Monorubpuanoe ckpeumuBanue. IlepBblii 3akoH Menaens — 3aKkoH
eanHoo0pa3uss ruOpuaoB MepBoro mnokojeHus. IIpaBuao JOMUHUPOBaHHUS.
Bropoii 3axkoH MeHniens — 3aK0H pacuierieHus npu3HakoB. LluTonornyeckue
OCHOBBI MOHOTMOPHIHOTO CKpelMBaHUs. | MoTe3a YncTOThl raMer.
AHanuzupytoliee ckperuBanue. [I[pomexxyTouHblil XapakTep Hacae10BaHusl.
Pacmiennienue npu3HaKkoB IPU HETIOJIHOM JTOMUHUPOBaHUHU.

Jurnbpunnoe ckpemmBanue. Tpetnii 3aKkoH MeHaems — 3aK0H He3aBUCHMOTO
HaclleIoBaHUsl  MpHU3HaKoB. lluTosnornyeckue OCHOBBI JAUTHOPHUIHOTO
CKpELIMBAHMS.

CueruienHoe HacnenoBaHue npusHakoB. Pa6orel T. Moprana. CuernienHoe
HACJIe0BAHNE T€HOB, HAPYLIEHUE CLEIUICHUS MEX1y TeHaMu. XpOMOCOMHAst
TEOPHs HACJIEICTBEHHOCTH.

I'enernka nona. XpoMOCOMHBINH MEXaHU3M OIpeAEIeHUs 10Ja. AYTOCOMBI U
IIOJIOBBIE  XpPOMOCOMBI.  ['OMOraMeTHbli ¥  TE€TepOraMeTHBIM  IOI.
I'eneTndeckas CcTpykTypa IOJIOBBIX XpomocoM. HacnenoBaHue NnpH3HAKoB,
CLEIIJICHHBIX C ITOJIOM.

I'enoTun kak nenoctHas cucrema. [lmeloTponust — MHOKECTBEHHOE ICHICTBUE
reHa. MHOXECTBEHHBIN ajulenu3M. B3auMozeicTBue HEaIICbHBIX I'E€HOB.
KommnemenrapHocts. Onuctas. [lonumepus

3.4

B3aumoneiictBue reHoTuna W cpeiasl NpU  (POpPMUPOBaHUU  (HEHOTHIIA.
M3meHunBOCTS MpHU3HAKOB. KauecTBEHHBIE M KOIMUECTBEHHBIE PU3HAKY. Bubl
M3MEHYHMBOCTH: HEHACIIEICTBEHHAS U HACJIECTBEHHASI.

Monudukanonsass  U3MeHUMBOCTb. Pomb  cpeabl B (hopMHUpPOBaHUM
Mo M pUKaMOHHOM n3MeHunBocTH. HopMma peakiiu nprsHaka. BapranmoHHbIi
psin 1 BapuanonHast kpuBasi (B. Moranncen). CBoiicTBa Mou(MKaIIMOHHOM
WU3MEHYNBOCTH.

I'enotunuueckass n3MeHUNBOCTb. CBOMCTBA T€HOTHUIIMYECKONM W3MEHUYMBOCTH.
Bupl reHOTUIIYECKOI N3MEHUMBOCTH: KOMOMHATHBHAS, MyTallMOHHASI.
KombOunatuBHass wu3MeH4YMBOCTh. Mel0o3 M TOJOBOM Mpolecc — OCHOBa
KOMOMHATUBHOM W3MEHYUBOCTH. Poilb KOMOMHATHBHOW W3MEHYHMBOCTH B
CO3/IaHHY TeHETUYECKOT0 pa3Ho00pasus B Mpeenax OJHOrO BUA.




MyTainoHHass W3MEHYMBOCTb. BHIBI MyTaluil: T€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE M MHAYLMPOBAHHbIE MyTalMu. SnepHble u
UTOIUIa3MaTu4Yeckue MyTaunu. CoMaTnyeckue U nojioBbie MyTauu. [Ipuannbl
BO3HUKHOBEHUSI MyTauud. MyTareHsl W HUX BIMSHUE HA OPraHU3MBbL
3aKOHOMEPHOCTH MYTAIMOHHOTO MpOIlecca. 3aKOH TOMOJIOTUYECKUX PSJIOB B
HacieacTBeHHOW — m3menuumBocth  (H.M.  BaBunos).  Buesnepnas
M3MEHYMBOCTh M HACJIEJICTBEHHOCTh

3.5

3.6

Kapuorun uenoBeka. MexayHapojHas mporpaMma HCCIEAOBaHUS reHOMa
yejaoBeKa. MeToabl HM3YyYEeHHMS! TEHETUKM YeJIOBEKa: TI'e€HEaTOTMYeCKHi,
OJIU3HCIOBEIH, IIUTOrCHETHYCCKHI, MOMYJISAUUOHHO-CTATUCTUYECKUH,
MOJIEKYJIApHO-TeHeTUUeCKU. COBpPEMEHHOE  OMNpeNeieHUEe TIeHOTHIIA:
MOJIHOTEHOMHOE CEKBEHMpPOBAaHHUE, TE€HOTHUIHPOBAHHUE, B TOM 4YHCIE C
noMonneto I111P-ananu3a. HacimencrBenHble 3a00/IeBaHUs YelIOBEKa. | eHHbIC
U XpPOMOCOMHBIE OOJIe3HM 4UelOBeKa. bOJe3HH C HaCleICTBEHHOU
MPEAPACTIONOKEHHOCTHIO. 3HaueHue MEOUIIUHCKOM TCHETHKHU B
MPEIOTBPALICHUM W JICYCHUH TEHETHMYECKUX 3a00JIeBaHM 4YeloBEKa.
CTBOJIOBBIE KIIETKU

JlomecTukanus 1 cenexkuus. 3apokIeHUEe CENIEKIUN U JOMECTUKALUK. Y YeHue
H.M. BaBuioBa 0 IEHTpax MPOUCXOKACHUS U MHOT000pasusi KyJIbTYPHBIX
pacteHuid. Ponb cenekuuu B CO31aHUU COPTOB PACTEHUI M ITOPOJ KUBOTHBIX.
Copt, nopoaa, mraMM. 3aKOH TOMOJIOTMYECKHUX PSJIOB B HACIEICTBEHHOU
n3MmenurBocty H.M. BaBusosa, ero 3HaueHmue ist CENEKIIMOHHONU PadOoThI.
MeTtoapl cenekuMOHHOM pPaboThl. VCKycCTBEHHBI OTOOp: MaccoBbIM U
WHIUBUIyAIbHBIA. JTanmbl KOMOWHAIIMOHHOW cenekuuu. Mcnbitanue
npou3BoauTeNed Mo MOTOMCTBY. OTOOp MO N€HOTHUITY C MOMOIIBIO OLEHKU
(deHoTHIIa TOTOMCTBA U OTOOP 10 T€HOTHUITY C nomolkko aHanusa JHK.
HckyccTBeHHBIH ~ MyTareHe3 Kak  METOJ  CEJICKIIMOHHOM  paboThI.
PagnanvoHHBIE M XMMHMYECKMH MyTareHe3 Kak HCTOYHHMK MyTaluud y
KYJBTYPHBIX bopm OpPraHU3MOB. Hcnons3oBanue T€HOMHOI'0
penakTupoBaHus W MeTojoB pexkomOmHaHTHBIX JIHK nns momydenus
MCXOZHOI0 MaTepuaia JUisl CEJIEKIUN.

[Nonyuenne nommruionoB. BHyTprBraoBas rubpuanzaiys. bianskopoacTBeHHOE
CKpellMBaHue, M1 MHOpHIMHT. HepocTBeHHOE CKpelBaHie, WK ayTOPH/IUHT.
I'eTeposuc u ero npuunnel. Mcnonb3oBanue rereposuca B cenekimu. OtnanéHHas
rubpuanzanyst. [Ipeogonenue 6ecrnoaus MeXBUI0BBIX THOPUIOB. JloCTKEeHNS
CEJIEKIIMY PACTEHUH M AKUBOTHBIX
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OOBEKTHI, HCIONBb3yeMble B OHOTEXHOJOTHH, — KIJIETOYHBIE M TKAHEBBIC
KyJIbTYpbl, =~ MHUKPOOPIaHM3MBI, HMX  XapakTEepHUCTUKA. TpaauirOHHas
OMOTEXHOJIOTHS: XJIeOoNeyeHne, MOMyYeHHE KHUCIOMOJIOUHBIX MPOAYKTOB,
BUHOJIeNMe. MukpoOuonornueckuit cuaTe3. OObeKThl MUKPOOHOIOTHUECKUX
texHonoruii.  [lpom3BojacTBo  Oenka, AaMHHOKHCIOT H  BUTaMHHOB.
HckyccTBeHHOE ~ OIUIOAOTBOpEHHE.  PEKOHCTpyKLMSI — SIMIIEKIETOK U
KJIOHUPOBAHHE KUBOTHBIX. METO/T TpaHCIIIAaHTAIIMH SIJIEP KIIETOK.
XpoMOCOMHAsi M TeHHas HWHXeHepus. VICKyCCTBEHHBI CHHTE3 TIeHa U
KoHcTpyHupoBanue pekoMmOuHaHTHBIX JIHK. JlocTmkeHuss w mepCreKTHUBBI
XpPOMOCOMHOM M TEHHOW WHXXeHepuu. MeaunuHCcKre OUOTEXHOJIOTHH.
Hcnosnp30BaHnE CTBOJOBBIX KIETOK

CucremMa u MHOFOO6pa3I/IC OpraHn4eCKoOro Mmupa




4.1

Buonornyeckoe pasHooOpasume opranu3moB. CoBpeMeHHas CHUCTeMa
opranundeckoro mupa. IlpuHnuns! knaccuukanuu opranu3MoB. OCHOBHBIE
CUCTEMATUYECKUE TPYIIbI OPIraHU3MOB.

OcoOeHHOCTH ~ CTpPOEHMsI M KHU3HEIEATEIbHOCTH  OJHOKJIETOYHBIX
opranu3MoB. bakrtepuu, apxeu, OJHOKIETOYHBIE T'PUOBI, OJHOKJIETOYHBIC
BOJOPOCIH, ApyrHe HpoTUCTBL. KosloHManbHbIE OpraHu3Mbl. JIBH>KEHHE
OJTHOKJICTOYHBIX ~OpPTraHU3MOB: aMEOOHMIHOE, JKI'YTHKOBOE, PECHUYHOE.
3amuTa y OJHOKJIETOYHBIX OPraHu3MOB. Pa3pa)kuMOCTh y OTHOKJIETOYHBIX
opranu3moB. Takcucsl

4.2
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MHOrokJIeTOYHbIE pacTeHus. B3auMocBsI3b 4YacTeld MHOTOKJIETOYHOIO
opranusma. TkaHM, Oprambl M CHCTEMbl OpPraHOB MHOI'OKJIETOYHOIO
opranu3ma. OpraHusMm Kak eauHoe 1enoe. TkaHu pacreHuil. Turmbl
pacTUTENbHBIX TKaHEW: oOpa3oBareibHasi, MOKPOBHAs, MPOBOJAMIAS,
OCHOBHasg, MexaHuyeckas. OcoOeHHOCTH  cTpoeHHs, (YHKUUH U
pacnoJIOKEHUsI TKAHEW B OpraHax pacTeHUI

BereratuBHple M reHEpaTWBHbIE OpraHbl pacTeHuil. DyHKIMM OPraHoOB U
cuctem opraHos. Kapkac pactenuil. /[BUykeHue MHOIOKJIETOUHBIX PACTEHHUI:
TpONMU3MbI U HacTUH. [lornomenne Boabl, yriIekUCIoro ra3a ¥ MUHEPaJIbHBIX
BEIIECTB pacTeHusMu. JlpixaHue pacteHuil. [luddys3us rasos dyepes
IIOBEPXHOCTh KJIETKUA. TpaHCIOPTHBIE CHCTEMBl pacTeHuil. Brinenenue y
pacTeHHMi. 3amuTa y MHOIOKJIETOUHbIX pacrteHuil. Kyrtukyna. Cpencrsa
ACCUBHOU U XUMHUYECKOHN 3alIUTEl. PUTOHIIUIEI.

Pa3npa)xuMocCTh U perysanus y opranusMoB. Pa3npakxuMocTs U peryssauus y
MHOT'OKJIETOYHBIX PACTEHMI. POCTOBBIE BENIECTBA U UX 3HAYCHUE

4.5
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MHOroKJIETOYHbIE KUBOTHbIE. B3aMMOCBSI3b 4YacTeii MHOTOKJIETOYHOTO
opranu3ma. TkaHM, Oprambl M CHCTEMbl OpPraHOB MHOI'OKJIETOYHOIO
opranu3zma. Opranusm kak enuHoe 1esnoe. ['omeocras. TkaHU KMBOTHBIX U
yelioBeKa. THMbl KUBOTHBIX TKaHEH: »MUTENHANIbHAS, COEAUMHUTENbHAs,
MbllIeyHas, HepBHasd. OCOOEHHOCTU CTpOEeHMS, (GYHKIUN U PACIIONOKEHUS
TKaHEeH B OpraHax KMBOTHBIX M Y€JIOBEKa

Oprasbl U CHUCTEMBI OPraHOB >XKMBOTHBIX. DYHKIHMH OPraHoB U CHUCTEM
opraHoB. Omopa Tena opranu3sMoB. CKeleTbl OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX KMBOTHBIX. HapykxHbIli U BHyTpeHHM ckenet. CTpoeHue
" TUIIBI COCAUHCHUA KOCTEM.

JIBM>KEHME MHOTOKJIETOYHBIX JKMBOTHBIX. [IuTanue xuBOTHBIX. IluTanue
IIO3BOHOYHBIX JKHUBOTHBIX. ,HblxaHI/Ie JKUBOTHBIX. KokHoe JAbIXaHUEC.
KabepHoe u 1€rodHoe IbIXaHUE.

I[I)I)(aHI/Ie IIO3BOHOYHBIX KUBOTHBIX. 3BOJ’IIOIH/IOHHO€ YCIIOKHCHUC CTPOCHUA
JNErKUX TO3BOHOYHBIX JKUBOTHBIX. JlpIXaTeinpHas CHUCTEMa YeEJIOBEKA.
Mexanuszm BECHTUJIALIN JIETKUX Yy OTHUIl U MJICKOIMUTAIOOIUX. TpchnopT
BEILECTB Y OPraHu3MoB. TpaHCHOPT BELIECTB Y >KUBOTHBIX. KpoBeHOCHas
cucrema U e€ opranbl. KpoBeHOCHasi cHCTEMa MO3BOHOYHBIX >KHUBOTHBIX.
Kpyru  kpoBooOpaiieHus. DBONIONHOHHBIE  YCIOKHEHUS  CTPOCHHUSA
KpOBCHOCHOﬁ CHCTEMBI IIO3BOHOYHBIX KUBOTHBIX. BBIJIGJ'[GHI/IG Y OpraHu3MoB.
Brinenenue y xuBOTHBIX. COKpaTUTENbHbIE BaKyoJdu. Opranbl BbIICICHUS.
CBs3b TMOJOCTH Te€la C KPOBEHOCHOW W BBIACITUTEIBHOW CHCTEMaMH.
Brinenenue y 1MO3BOHOYHBIX JKMBOTHBIX. 3allUTa Y MHOTOKIJIETOYHBIX
JKUBOTHBIX. HOKpOBBI 1 UX IIPOU3BOJHBIC.




PaszgpaxxumocTte ©  peryssinus |y OpraHusmoB. Pasnpaxumocts y
OZIHOKJICTOYHBIX OpraHu3MoB. Takcuchbl. PasgpaxumocTs M perymsnus y
MHOT'OKJIETOUYHBIX pacTeHUN. POCTOBbIE BellleCcTBa U UX 3HAUECHHUE.

HepBHas cucrema u pediaeKTOpHas perysius Yy MHOTOKJIETOYHBIX
KUBOTHbIX. HepBHas cucreMa u €€ oTAebl. DBOIIOLIUOHHOE YCIOXKHEHHE
CTPOCHMS HEPBHOM CUCTEMBI y JKHUBOTHBIX.

PaspaboTka anroputmoB u mporpamm Uit 3hdekTuBHON (PyHKIIMOHATIBEHON
aHHOTAllUM TEHOMOB, TPAHCKPUIITOMOB, IPOTEOMOB, MeTab0JIOMOB
MHUKpPOOPTraHU3MOB, PACTEHUH, )KUBOTHBIX U YEJIOBEKA

OpFaHI/I3M YCJIOBEKA U €TI0 3J0POBLEE

5.1
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Opransl M CHUCTEMBI OpraHoB 4denoBeka. OTAeNbl TOJOBHOTO MO3ra
MIO3BOHOYHBIX JKUBOTHBIX. Peduiekc u pednexropuas nyra. besycioBhsie u
ycioBHbIE pediekchl. ['ymopanbHas peryisuuss U SHIOKPHHHAs CHCTEMa
KHUBOTHBIX M 4YeJoBeKa. JKene3bl PHIOKPUHHOW CHUCTEMBI U UX TOPMOHBI.
JleficTBue TOPMOHOB. B3anMMOCBS3b HEpBHOW M HSHIOKPUHHOW CHCTEM.
lNumoranamo-runodusapHas cucrema. Pednexc u  peduiekTopHas myra.
be3ycioBHbIE U YCIIOBHBIE pe(IeKChI

3amura opranusma ot 6osnesHeld. IMMyHHas cucrema yenoseka. Kierounsiit
u TYMOpPaJIbHBIN MMMYHUTET. Bpoxnéunsii, PUOOPETEHHBIN
cneuupuyeckuit UMMYHMUTET. Teopus KJIOHAJIbHO-CEJIEKTUBHOTO
ummynurera (I1.Opnux, @.M.bepner, C.Tonerasa). BocnanurenbHbie
OTBETHl OpPraHu3MoB. Ponp BpOXIEHHOIO HMMMYHHUTETa B Pa3BUTHH
CHCTEMHBIX 3a00JICBaHHIA
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KposenocHnas cucrema u e€ opransl. Cep/le, KpOBEHOCHBIE COCY/Ibl U KPOBb.
Kpyru kpoBoobpaienus. Pabora cepaia u e€ perynsus

Hpixanne dyenoBeka. Jluddysus ra3zoB uyepe3 MOBEPXHOCTb KIETKH.
JpixaTenbHasg cucTema 4enoBeKa. JlpIxaTenbHas MOBEPXHOCTh. Perymnsnms
IbIxaHus. J[prxaTenbHbie 00bEMBI

HI/IH_IeBapI/ITeJ'IBHaSI CHUCTCMaA 4YCJI0BCKaA. OTI[GJ'ILI MMUIICBAPUTCIIBHOI'O TpaKTa.
HI/IHIeBapI/ITeJ'II)HI)Ie KCEJIC3bI. BHYTpI/IHOJ'IOCTHOG U BHYTPHUKICTOYHOC
IMMUIICBAPCHUC

[TokpoBbl u ux mpousBogHsle. Opranbl BbaeneHus. [louku. CtpoeHue u
dyHKuMOHMpOBaHUE HedpoHa. DuubTpanus, cekpeuus U oOpaTHOE
BCAaChIBaHME KAaK MEXaHU3Mbl pabOThl OopraHoB BbuieneHUs. OOpa3oBaHUe
MOUYH Yy YEJIOBEKA

JIBukeHue yenoBeKa: MblllieuHas cucrema. CKeleTHbIE MBIIIIBI M UX paboTa.
CrtpoeHnue u TUITBI COeTMHEHHUS KOCTE!

Teopm{ 9BOJIIOLMHU. Pa3BuTHe )XM3HU Ha 3emite

6.1

OpomononHass Teopust Y. JlapBuna. Ilpenmocbuiku BO3HUKHOBEHHS
napBuHU3Ma. JKU3Hb U HAay4yHas aedrerabHocTh Y. JlapBuHa.

JIBrKyIIIHEe CHITBI DBOJTIOIIMY BUI0B 10 Y. JlapBrHY (BBICOKAss ”THTEHCUBHOCTH
pPa3MHOXKEHHUs OpPraHW3MOB, HACJIEICTBEHHAs W3MEHYMBOCTb, OOphrOa 3a
CYILLIECTBOBaHHE, ECTECTBEHHBIN U HCKYCCTBEHHBIN 0TOOD).

Odopmnenne cuaTeTHyeckoir Tteopun sBomoonuu (CTD). HeiitpanbHas
teopusi dBoOIMU. CoBpeMEHHass SBOJIIOIMOHHAsT OWOJOTHs. 3HaueHUe
HBOJIIOIIMOHHON TEOpUU B (OPMUPOBAHUU €CTECTBEHHO-HAYYHOW KApTHUHBI
MHupa




6.2

6.3

6.4

[Tonmysimus Kak 31eMeHTapHas equHHUIA ABOIOLUNA. COBPEMEHHBIE METObI
OILICHKH F'€HETHUYECKOro pa3HO00pa3us U CTPYKTYphI nomyJsaiuil. U3menenue
reHo(oH/Ia MOMYJISIIMN KaK 3JIEMEHTapHOE 3BOJIOIMOHHOE SIBJICHUE. 3aKOH
reHetudeckoro pasHoBecus [[x. Xapau, B. BaitnOepra.

OnemeHTapHble (aKTOPHl (IBMXKYIIME CHIIBI) 3BONIOUMU. MyTalMOHHBIN
nporecc. KomOuHatnBHass W3MEHUYMBOCTH. [[peiid TeHOB — ciydaiiHbIe
HEHAINpaBJICHHbIE W3MEHEHHsI YacTOT ajuleled B momyssinuax. ekt
ocHoBatens. Murpanuu.  M3omsuuss — momynsunuii:  reorpaduueckas
(mpocTpaHCTBeHHAsI), OMOJIOTHYecKast (PEPOTyKTUBHAS).

EcrecTBeHHBIE 0OTOOp — HampaBiasomuid ¢GakTop HBOMOIUNA. DOpMbI
€CTeCTBEHHOTO OTOOpa: MBWKYIIMH, CTAaOWIM3UPYIOLINHA, pa3pbIBAIOIINIA
(mm3pyntuBHbIN). [TomoBoit oTGop.

[TprcnocoONEHHOCT,  OpraHU3MOB  KaK  Pe3yJbTaT  MHUKPOIBOJIIOLMH.
Bo3HukHOBeHHE MpHUCHOCOOJICHHE y OpraHu3moB. ApoMopdo3bl U
UA0aJalTaluu. [Tpumepsl IIPUCTIOCOOIEHUM y OpraHU3MOB.
OTHOCUTEIBHOCTH IPUCTIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero xpurepum u cTpykTypa. BumooOpasoBaHue Kak pe3ynbTar
MUKpO3BOIOIUH. M30ms1us — kirodyeBoid hakTtop BugoodpazoBanus. [lytu u
CcrocoObl  BHJ000pa30BaHUs:  aulonatpuyeckoe  (reorpadudeckoe),
CUMIATPUYECKOE (DPKOJOTHYECKOE), «MTHOBEHHOE» (TIOIUILIONAM3AIINS,
ruOpumu3anys). JIuTeIbHOCTb SBOTIOIMOHHBIX MTPOIECCOB.

Mexanu3mbl (OpMUPOBAHUS OMOTIOTUYECKOTO Pa3HOO0Pa3Hsl.

Poutb 5BOMTIOIIMOHHOI OHOIOTHH B pa3pabOTKe HAyYHBIX METOJIOB COXPAaHEHHS
O6ropaznoo6pasus. MUKpPOIBOIIOIUS M KOIBOIIOIUS Mapa3uTOB U X XO35EB.
Mexanu3mbl (OPMHUPOBAHUST YCTOWYMBOCTH K AHTHOMOTHKAM M CIOCOOBI
00pBOBI ¢ HEl

Metoapl  UM3ydeHHs] MaKpOIBONIOUWHU. [laJeOHTOIOTHYECKHE METOJIBI
uzydyeHust sBomonuu. I[lepexonnsie ¢GopmMbl U (puUIOreHETHYECKHE PSIbI
OpraHU3MOB.

Bbuoreorpaguueckue meronbl uzyudeHus sBoitonuu. CpaBHeHue (iaopsl U
(dayHbl MaTepUKOB B OCTpoBOB. buoreorpaduueckue obmactu 3emiu. Buabr-
SHAEMUKH U PEIUKTHI.

OMOPHOIOTHYECKHE U CPaBHUTENBbHO-MOP(POIOTHYECKHE METOAbI N3YUECHHUS
IBOJIOIMH. | eHeTHYecKkre MEXaHU3Mbl SBOJIIOLIMU OHTOT€HEe3a U MOSBICHUS
HBOJIIOI[MOHHBIX HOBIIECTB. [ OMOJIOTMYHBIE W aAHAJOTHYHBIE OPTaHBI
PynumeHntapHble oOpranbl M aTaBU3MBL.  MOJIEKYJISPHO-TE€HETHYECKHE,
OMOXMMHUYECKHEe ¥ MaTeMaTHYECKHE METOJbl H3YYCHHS DBOJIOIHH.
['omonoruynsle T'€HBI. CoBpeMeHHbIe METObI MOCTPOCHUS
(HITOTeHETHYECKIX IEPEBHEB.

XPpOMOCOMHBIE MyTallUU U HBOJIIOLMS TEHOMOB.

OO0mme 3aKk0OHOMEPHOCTH (TIpaBmIIa) dBOJONMHA. HeoOpaTuMOoCTh IBOJTIOIUH.
AnanTuBHas paguainys. HepaBHOMEpHOCTh TEMIIOB 3BOIIOIIUU

Hayunple rumore3bl MPOUCXOXKICHUS KHU3HM Ha 3emuie. AOHOreHes u
naHcnepMus. JloHayuyHble TpEACTaBICHUS O 3apOKICHUHM  KU3HU
(kpeanmoHU3M). ['UMOTE3a MOCTOSIHHOTO CaMO3apOXKIEHUS XKHU3HH U €
onposepxkenue onsitamu @D. Pegu, JI. Cnamwranmanm, JI. Ilacrepa.
[TponcxoxaeHue >Ku3HU U acTpoOUOIOTHsl.

OcHOBHEIE JTAIbI HEOPraHUYEeCKOMN IBOJIIOIH. [Inanerapuas
(reosornyeckast) SBOJIIOLUSA. XUMHUECKasi BOTIOIM. AOGHOTeHHBIH CHHTE3
OpraHMyecKux BeuecTB U3 Heoprannueckux. OnpiT C. Musiepa u I'. FOpu.




Ob6pa3zoBanue moaumepoB M3 MoHoMepoB. KoamepBarnas rumote3a A.U.
OnapuHa, runore3a mnepBuyHOro OynaboHa JIk. XojjaeiHa, TeHeTHYecKas
runore3a . Mémnepa. Pubosumer (T. Yek) u runoresa «mupa PHK» V.
['un6epra. ®opMupoBanre MeMOpaH U BOSHUKHOBEHHE MPOTOKIIETKH.
Uctopust 3emmn u meTobl e€ n3ydeHus. MickonaeMmple OpraHMuecKue OCTaTKHU.
["'eoxpononorus u e€ meropl. OTHOCUTENbHAS U a0COMIOTHASI T€OXPOHOIIOTHUSI.
["'eoxpoHo0r1yuecKkas 1Kasia: 0HbL, 3pbl, IEPUObI, SIIOXU.

HavanbHble 3Tanel opranmyeckod sBosonuu. [losBieHne u 3BoOOLMSA
NEepBbIX KJIETOK. OBOMIONMSA MeTabonu3ma. BO3HMKHOBEHHE NEpPBBIX
skocucteM. CoBpeMeHHble MUKPOOHBIE OMOIUIEHKM KaK aHAJIOI MEepBbIX Ha
3emiie coodiecTB. CTpoMaToauThl. 1IpOKaprOThI U 3yKapHUOTHI.
[TpoucxoxaeHue sykaproT (CUMOUOreHe3). DBOIIOLUOHHOE TPOUCXOXKACHHE
BUpYCcOB. IIpoucxoxneHne MHOTOKJIETOYHBIX OpraHu3MoB. Bo3HUKHOBEHHE
OCHOBHBIX I'PYII MHOTOKJIETOYHBIX OPIraHU3MOB.

OCHOBHBIE ATanbl BOJIIOIUHU BHICIIMX pacTeHud. OCHOBHBIE apoMOp(hO3bl
pacteHuil. Boixon pacteHuil Ha cyumry. llosiBieHue cnopoBbIX pacTeHUN U
3aBoeBaHne MU cymu. CemeHHble pacTeHus. [IpoucxoxaeHne BETKOBBIX

pacTeHuil.
OCHOBHBIE JTalbl ABOJIOIHMUA XUBOTHOTO Mupa. OCHOBHBIC apoMOpP(O3bI
JKUBOTHBIX. Bennckas ¢ayna. KemOpuiickuii B3pbIB — TMOSIBICHUE

COBpPCMCHHBIX THIIOB. HepBHe XOPAOBBIC JKHBOTHBIC. Kn3up B BOAC.
OBousolidss  MO3BOHOYHBIX. [Ipoucxoxiaenune ampuOuii u  penTUIM.
Hponcxomz[eHHe MIJICKOIIMTAOINX n IITHL. HpI/IHHI/IH KIIIOUEBOT'O
apomopdoza. OcBoeHue OECIO3BOHOYHBIMU U MMO3BOHOYHBIMH >KUBOTHBIMU
CYIIH.

Pa3zButue xu3HM Ha 3emiie MO 3paM U IEpUoJaM: apxei, MpoTepo3oi,
najeo3oi, Me3030#, KaiiHO30i. OOmas XapakTepucTHKa KiuMmara u
TeOJIOTHYECKUX  TpoueccoB. [losiBIeHHMEe M pacuBeT  XapaKTepPHBIX
OpraHu3MoOB. YTIIeo0pa3oBaHHE: €r0 YCIOBHS U BIUSHHUE HA Ta30BBIA COCTaB
aTMochepsl.

MaccoBsie BbIMHUPAHUA — 3KOJOT'MYCCKUE KPHU3UCHI IMPOMIIIOTO. HpI/I'-II/IHI)I n
CJIEZICTBUS MAacCOBBIX BbIMUpaHUN. COBPEMEHHBINH 3KOJOTMUYECKUI KpHU3UC,
€ro 0COOEHHOCTH

6.5

Pasznens! m 3amaum antpornosnornd. Mertonel antponosiornd. CTaHOBIIEHHE
NPEJICTAaBICHUH O NPOUCXOXKJIEeHUU uyenoBeka. CoBpeMeHHble Hay4yHbIE
TEOPHH.

Cxo/1cTBO YenoBeKa ¢ )KMBOTHBIMH. CHCTEMaTHUECKOE MOJIOKEHNE YeIOBEKa.
CBuzerenbcTBa CXOJCTBA YEJNOBEKA C JKMBOTHBIMHM: CPaBHHUTENIBHO-
MOPQOJIOTUUECKHE,  IMOPUOJOTHYECKHUE,  (PU3UOIOT0-OUOXUMUYECKHUE,
noseneHyeckue. OTInyMs 4YenoBeKa OT JKUBOTHBIX. lIpsAMoxoxneHue u
KOMIUIEKC CBSI3aHHBIX C HUM IpU3HAKOB. Pa3BuTHE TroJIOBHOTO MO3ra H
BTOPOU CUTHAJIBbHOM CUCTEMBI.

JIBmxkyuue cuiibl (pakTopbl) aHTPOIIOTeHe3a: OMOJIOTHYECKHE, COLIUAIbHbIE.
CooTHoleHre OMOJIOTHYECKUX U COLMANIBHBIX (PAKTOPOB B AaHTPOIIOTEHE3E.
OcHOBHBIE CTaANM AHTPONOreHe3a. ABCTPATIONUTEKH — JBYHOTHE MPEIKH
mojen. YenoBek yMelbli, IepBble U3rOTOBICHUs Opyauid Tpyzna. YUenosek
MIPSIMOXOJSIIITAN U TIEPBBIA BBIXO JIIOJIEH 3a mpeaenbl Adpuxu. YemoBek
reiensoeprekuii — oOMiA IpeoK HeaHIepTaIbCKOTO YeJIOBeKa U YeJI0BEeKa
pa3zymMHOro. YesnoBek HeaHASPTATbCKHIN KaK BUI JIFOJEH XOJIOJHOTO KJIMMAaTa.




YenoBek pasyMHBIM COBPEMEHHOI'O THUIIA, JCHUCOBCKUN UYEJIOBEK, OCBOCHUE
KOHTHHEHTOB 3a npejaenamMu AQpUKH.

DBOoIIOLIMS COBPEMEHHOTO 4eloBeKa. EcTecTBeHHBIH O0TOOP B MOMYJISIHIX
yenoBeka. MyTanuoHHbIl mpornecc U noaumopdusm. [lomynsumonHsle
BOJIHBI, Apeiid reHoB, murpanus u «3(dexkr ocHoBaTens» B MOMYJSIUIX
COBPEMEHHOI0 YeJIOBEKa.

UYenoseueckue pacel. [lonstue o pace. bonbmme pacel: eBporeougHas
(eBpasmiickast), aBCTpajo-HErpouaHas (dKBAaTOpHabHAsI), MOHIOJOUIHAS
(asuarcko-amepuKaHckas). Bpems u myTu pacceneHus 4eaoBeKa Mo IUIaHETe.
EnunctBo uwenoBeueckux pac. HaydHas HeECOCTOATENBHOCTh pacu3Ma.
ITprcnocoOIeHHOCTh YeN0BEKa K Pa3sHbIM YCIOBHSM OKPYKAIOLIEH CpPEXBbI.
Bnusaue reorpaduueckoil cpeabl M apeiida reHoB Ha MOPQOJIOTHIO U
(U3MOTIOTHIO YeIOBEKA

OKOCHCTEMEI U MNpUCymunue uM 3aKOHOMCPHOCTHU

7.1

Pa3nens! u 3agaun sxostorun. CBsi3b 3KOJOTUU C IPYTUMHU HAYKaMHU.
Metonel skonoruu. [loneBble HaOMoAEHUS. DKCHEPUMEHTHl B SKOJIOTHMHU:
HOpUPOJHbIE U JabopaTopHble. MoaeapoBaHuEe B 3KOJIOTMU. MOHUTOPUHT
OKPYXKAIOIICH CPeJIbl: JIOKATbHBIN, PETHOHAIBHBIN M MI00ATBHBIN

7.2

Dkonornyeckue (HakTophl U 3aKOHOMEPHOCTH UX AercTBus. Knaccudukanms
9KOJIOTUYECKUX (PAaKTOpPOB: aOMOTHYECKHE, OMOTHUYECKUE, aHTPOIOTCHHBIE.
OOme 3aKOHOMEPHOCTH ACWUCTBHUS SKosorndeckux (akropos. I[IpaBuio
munumyma (K. Hlnpenrens, FO. JIubux). TonepaHTHOCTh. DBPUOMOHTHBIC U
CTEHOOMOHTHBIE OPTaHU3MBI.

Abuotnueckue ¢aktopsl. CBeT Kak skosorndeckuil ¢akrop. JleiicTBue
Pa3HbIX YYacCTKOB COJHEYHOIO CIIEKTpa Ha OpPraHU3Mbl. DKOJOTHYECKHE
IpyIIbl PACTEHUHN M KUBOTHBIX [0 OTHOLIEHUIO K CBETy. CUTrHaNIbHAs pOJIb
cBera. POTONEPUOAU3M.

Temmneparypa kak skonorudeckuil Qaxrop. [lelicTBue Temmeparypsl Ha
opranusmbl.  [loWKWIOTEpMHBIE M TOMOWOTEPMHBIE  OPTaHU3MBI.
OBpUTEPMHBIE U CTEHOTEPMHBIE OPTraHU3MBI.

Bnaxnocts kak skonormueckuil ¢axrtop. I[Ipucrnocobnenust pacteHHil K
HoJ/iepKaHuio BojiHOrO Oananca. Kimaccudukanus pacTeHuil o OTHOILIEHUIO
K BoJie. [Iprcroco6enust J)KUBOTHBIX K U3MEHEHUIO BOJTHOTO PEXHUMA.

Cpenpl oOMTaHUS OPraHW3MOB: BOJHAs, HA3€MHO-BO3AYyIIHas, MMOYBEHHas,
[NIyOMHHAs TOJIOYBEHHAs, BHYTpPHOpPraHW3MeHHas. DU3MKO-XHMUYECKUE
0c00EHHOCTH cpell obuTaHus opranu3MoB. IlpucnocoGnenuss opraHu3mMoB K
YKU3HU B Pa3HBIX Cpeax.

bruonornueckne purMmbl. BHemHue u BHyTpeHHHE pUTMBL. CyTOUYHBIE U
roguyHble puTMbL.  [IpHUCOCOOIEHHOCTh OpPraHU3MOB K  CE30HHBIM
W3MEHEHUSM yCIIOBUH JKHU3HH.

Kuznennole ¢opMbl opranu3moB. [loHsiTHE O JKU3HEHHON (Qopme.
XKuznenusle QGopMbl pacTeHUil: JepeBbs, KyCTapHUKH, KYCTApHUYKH,
MHOTOJIETHUE TPaBbl, OJHOJETHHUE TpaBbl. JKU3HEHHBIE (OPMBI )KUBOTHBIX:
THJIPOOMOHTHI, T€OOMOHTHI, a3pOOHOHTHI. OCOOEHHOCTH CTpOoeHHs U oOpa3a
YKU3HU.

buotnueckne  Qakropel.  Bugsl = OMOTHMUYECKMX ~ B3aMMOJIEHCTBMIA:
KOHKYPEHIIUSI, XUIIHUYEeCTBO, CcUMOWO3 u ero ¢opmbl. [lapazutusm,
Koonepanus, MyTyallu3M, KOMMEHCAJIN3M (KBapTHUPAHTCTBO,

HaxyieOHn4uecTBO).  Herpoduyeckne  B3ammomedcTBHsi  (TOMHYECKHE,




dopudeckue, Gadbpuieckue). 3HaueHUE OMOTUYECKUX B3aUMOJICHCTBUHN IS
CYIIECTBOBAHHS OPraHM3MOB B cpene oOuTaHus. [IpUHIMI KOHKYPEHTHOTO
HUCKIIHOYCHUA

7.3

OKOJIOTUYECKHE  XapaKTepuUCTHKM  nonyiasuuu.  [lomymsauums — kak
Ouonornyeckas cuctema. Poib HEOTHOPOJHOCTH cpenbl, (U3nUecKUX
OappepoB U OCOOCHHOCTEH OuONOrMM BUAOB B  (OPMUPOBAHHUU
IIPOCTPAHCTBEHHOM  CTPYKTyphl mnomyisanuid. OCHOBHBIE — IOKa3aTesn
MONYJIALIMKA: YHMCICHHOCTD, IJIOTHOCTh, BO3PACTHAsI U IOJIOBAsl CTPYKTYpa,
POXKIAEMOCTB, IPUPOCT, TEMII POCTA, CMEPTHOCTD, MUTPALIMSL.
Dkojoruyeckas CTpykTypa nomyasiuuu. OLeHKa YUCIEHHOCTH HOIYJISILHH.
Junamuka mnomymsiuMu M €€ peryisiuus. buoTHYecKMi IOTEeHLHan
nonyyanuu. MonenupoBanue AMHAMUKA nomyssauuu.  Kpusele pocta
YHUCJIEHHOCTH nomnyysauuu. Kpusble BbDKMBaHUA. Perynsnus 4ucIeHHOCTH
HOMYJISAUI: poiib (aKTOPOB, 3aBUCSIIMX M HE 3aBUCSIIUX OT IJIOTHOCTH.
DKosoruyeckue crpaTeru BUJIoB (r- u K-crpaterun).

[lonsTne 06 skosnornyeckoil Huie Bujpa. MecrooOuranue. MHoOromepHas
Mozenb 3Konornueckor Humu JIx.M. Xatunncona. Pa3mepsl 3K0JI0rnyecKkou
Humy. [loTeHnnanbHas U peann3oBaHHas HULLN.

Bun xak cucrema nomyisumid. Apeansl BUAOB. Buabsl U HX KU3HEHHBIC
CTpaTerud. 3aKOHOMEPHOCTM IIOBEIEHUS W  MUIpaluil KUBOTHBIX.
buonornueckre MHBa3UM 4yKEPOJHBIX BUIOB

7.4

CoobmectBa opranu3MoB. buomeno3 um ero cTpykrypa. CBs3u MexXmy
opraHu3Mam B OMOIIEHO3€e. DKOocucTeMa Kak OTKpbiTas cucrema (A.JDx.
Tencnun). @yHKIIMOHATIbHBIE OJJOKK OPraHU3MOB B 3KOCUCTEME: ITPOIYLIEHTHI,
KOHCYMEHTBI, peiylieHThl. Tpodudeckue ypoBHU. Tpoduueckue 1enu u ceTH.
Abuotnueckue 6s0ku 3kocucteM. [1ouBsl 1 miibl B 3kocuctemax. Kpyrosopot
BEIIIECTB U [TOTOK SHEPTUU B IKOCHCTEME.

OcHoBHBIE  TOKa3zaTenu  dKocucTteMbl. buomacca W mpomyKuMs.
DKoJornyeckre NupaMu/ibl yuces, OMoMacchl U SHEPTUU.

HanpanenHble 3akoHOMEpHbIE CMEHBI COO0IIECTB — cykiieccuu. [lepBuunbie
Y BTOPUYHBIE CYKIECCUM M MX NPUYMHBI. AHTPOIIOTE€HHBIE BO3JECHCTBUS Ha
cykueccun. KimmakcHoe cooOmiectBo. buopa3zHooOpasue u  MHONHOTa
KPYTOBOPOTA BEILIECTB — OCHOBA YCTOMUMBOCTH COOOILIECTB.

[Ipupoansie sKocUCTEMbI. AHTPONOTE€HHBIE SKOCUCTEMBI. ATPO3KOCHCTEMA.
ArponeHo3. Pasnnums  MeXIQy ~ aHTPOIIOTEHHBIMHM W IPUPOIHBIMH
HKOCUCTEMAMHU.

VYpboskocucrembl. OCHOBHbIE KOMIOHEHTHI YypOoskocucteM. ['opojackas
¢dnopa u ¢dayna. Cunanrponuzanusi ropojckor (ayHel. buonorudyeckoe u
XO35IICTBEHHOE 3HAa4YCHHE arpodKOCUCTEM " ypOosKoCcHCTEM.
3aKOHOMEPHOCTH (POPMHUPOBAHUS OCHOBHBIX B3aUMOJIEHCTBUIN OPraHU3MOB B
IKOCUCTEMAX.

[lepeHoc »dSHepruM U BEIIECTB MEXKIY CMEKHBIMH SKOCHUCTEMaMH.
YCTOWUMBOCTh OpPraHM3MOB, TONYJSIIMA M DKOCUCTEM B  YCIOBHUAX
€CTECTBEHHBIX U aHTPONOT€HHBIX BO3JECHCTBUI

7.5

buocepa — obOmeruranerapnas o6ojouka 3eMiid, TIE CYIIECTBYET WU
cyuiectBoBasia xu3Hb. Yuenue B.U. Bepnanckoro o 6uocdepe. Obnactu
6uocoeps u e€ coctas. XKupoe BeriecTBo 6uochepsl U ero PyHKIHUH.

3aKOHOMEPHOCTHU CyliecTBOBaHUA Onocdeprl. OcobenHoctu Ouocheps! Kak
ro0anbHOM  dKOcucTeMbl. JIMHAMUYecKoe paBHOBecue B Ouocdepe.




7.6

KpyroBopoTsl BemecTB M OHOreOXMMHYECKHE IMKIbBI (yriepoja, a3ora).
PurmudHOCTS siBIeHUl B Onocdepe.

3onanpHOCTh OWOchepsl. [lonstue o Omome. OCHOBHBIE OHOMBI CYIIIH:
TyHJIpa, XBOMHBIE Jieca, CMEIIaHHbIE U IIMPOKOJIMCTBEHHbIE Jieca, CTEMH,
CaBaHHbBI, TYCTBIHH, TpPONHMYECKHE Jieca, BBICOKOrophsi. Kimmar,
pacTUTEIbHBINA U )KUBOTHBIA MUP OMOMOB CYIIIH.

CrpykTypa u QyHKIUS KUBBIX CHCTEM, OLIEHKA UX PECYpCHOTO MOTEHIHAIA
1 OnocepHbIX QYHKIIUN

DKOJIOTHYEeCKHe KPHU3UChl U MX MpUuuHBL. Bo3jaelicTBue wyenoBeka Ha
ounoctepy. 3arps3HeHre BO3MyIIHOW cpenbl. OXpaHa BO3MyXa. 3arps3HEHHE
BOJIHOM cpeapl. OXpaHa BOJHBIX pecypcoB. Pazpymienue nmousbl. OxpaHa
MOYBEHHBIX pecypcoB. M3meHenue kaumara.

AHTpPOINOreHHOE BO3ACHCTBUE HA PACTUTEBHBIN U )KMBOTHBIN Mup. OxpaHa
PaCTUTENBHOTO U )KUBOTHOTO MUpPa. OCHOBHBIE TPUHITUIIBI OXPaHbl TPUPOIBI.
Kpacubie kuuru. Ocobo oxpansemble mnpupognsie Tepputopun (OOIIT).
Boranuueckue casbl ¥ 300JI0TUUECKHUE MTAPKH.

OcHOBHbBIE MPUHIUIBI YCTOMYHUBOTO Pa3BUTHS 4YEJIOBEUECTBA U MPUPOJIBL.
PanmonansHoe MPUPOAONONB30BAaHUE K COXpPaHEHHE OMOJOTHYECKOTO
pazHooOpaszus 3eMin
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