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HOACHUTEJBHASA 3AIINCKA

[Iporpamma mo ydeOHOMy mnpeamery "buonorus" (nmamee - Ouosorus) Ha
YpOBHE cpefHero obmiero obpazoBanusi pazpaboTaHa Ha ocHoBe DeaepanbHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoii deneparum,
®I'OC COO, Konuenuuu mnpenojgaBaHus ydeOHoro mnpeamera «buonorus» u
OCHOBHBIX MOJIOKEHU (PenepanbHoil paboueil mporpaMmMbl BOCIIUTAHUS.

VYuebubiit npeamer «buonorus» yriayonéHHoro ypoBHsS uzydenus (10—11
KJIACChI) SIBJSIETCA OJHUM W3 KOMIIOHEHTOB IpeAMETHOW obnacth «EcTtecTBeHHO-
Hay4dHble ipeaMeThy. CornacHo nonoxeHussM @I'OC COO npodunbHbie yieOHBIS
OpeaIMeThl, H3y4yaeMmble Ha yriyOJnEéHHOM ypOBHE, SBISAIOTCS  CIOCOOOM
nuddepennpann  oOydeHUsT Ha YpOBHE CpeaHero ooOimiero oOpa3oBaHus U
IpU3BaHbl OOECHEUUTh MPEEMCTBEHHOCTh MEXAY OCHOBHBIM OOILIUM, CPEIHUM
o01IUM, CpeHUM TTPOeCCUOHATIBHBIM U BBICIITUM OoOpa3oBaHueM. B To ke Bpems
KOKIBIA M3 JTUX YUYEOHBIX TMPEIMETOB JIOJKEH OBITh OpPUEHTHPOBAH Ha
MPUOPUTETHOE pelIeHUE 00pa30BaTEIbHBIX, BOCHHUTATEIBHBIX M PA3BUBAIOIINX
3a/lay, CBS3aHHBIX C mpodopueHTanueln o0yJaroumxcsi U CTUMYJHUPOBAHUEM
UHTEpeca K KOHKPETHOM 00JIaCTM HAay4yHOTO 3HAHHUS, CBSI3aHHOTO ¢ OMOJIOTHEH,
MEIUIUHON, 3KOJIOTHEH, ICUXOJOTUEN, CIIOPTOM MJIM BOCHHBIM JEJIOM.

[Iporpamma no yuebHomy npeamety "buonorus" ga€t npeacraBieHue o HeIu
U 3a7a4ax u3ydeHus ydeOHoro npeamera «buosnorus» Ha yriyOiaEHHOM YpOBHE,
ompejeNsieT o0s3arenbHOe (MHBAPHAHTHOE) TIPEIIMETHOE COJIepKaHUE, €ro
CTPYKTYPUPOBAaHHME TIO pa3ieliaM M TeMaM, paclpeaesieHue Io Kjaccam,
PEKOMEHyeT MOCIEA0BATEIbHOCTh H3Y4YEHHA YYEOHOro marepuana ¢ y4EToM
MEXIPEIMETHBIX M BHYTPHUIIPEIMETHBIX CBSI3€W, JIOTUKM Y4eOHOro mpolecca,
BO3PACTHBIX 0COOCHHOCTEN o0ydarommxcs. B nporpamme mo OMoinoruu peainn3oBaH
IPUHLIKI IPEEMCTBEHHOCTH C U3yYE€HUEM OUOJIOTMH Ha YPOBHE OCHOBHOTO 00ILIEro
oOpa3zoBaHus, Onarojaps dYeMmMy MpPOCMATpPUBAECTCS  HAMNpPaBJICHHOCTh  Ha
NocJeayIouee pa3BUTUE OWOJOTMYECKUX 3HAHWM, OpPHEHTHPOBAHHBIX Ha
(GbopMUpOBaHHE  €CTECTBEHHO-HAYYHOI'O  MHPOBO33PEHHS,  HKOJIOTHYECKOTO
MBILUICHUS], IPEACTABICHUH O 30pOBOM 00pa3e *KU3HHU, Ha BOCTUTaHHE OEPEKHOTO
OTHOIIEHUS K OKPY Kalolel MpupoIHOi cpene. B mporpamme 1mo 6MOIOTHH TaKkKe
MOKa3aHbl BO3MOKHOCTH YyueOHOro mnpeamera «buosnorus» B peanuzanuu
tpeboBannii ®I'OC COO K TUIaHUPYEMBIM JHYHOCTHBIM, METANpPEIMETHBIM U
MIPEMETHBIM pe3yJbTaTaM 00yueHHUs ¥ B JOPMUPOBAHUU OCHOBHBIX BHJIOB YUEOHO-
MO3HABATEJIbHON JIEATEIBHOCTH OOYyYaroIIUXCS IO OCBOEHHUIO COJEp>KaHUS
OMOJIOTMYECKOT0 00pa30BaHUs HA YPOBHE CPEAHETO 00111er0 00pa3oBaHus.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpeHero obmiero oopasoBaHUs
3aBepiaeT OUOJIOrnYecKkoe 00pa3oBaHue B IIKOJIE 1 OPUEHTUPOBAH HA PACIIUPEHUE
U yriryOJieHre 3HaHUN 00y4aroluXxcs 0 AKUBOU MPHUPOJIe, OCHOBAX MOJIEKYJISIPHOU U
KJIETOYHOU OMOJOTHH, SMOPUOJIOTUN U OMOJIOTHUN Pa3BUTHSI, TEHETUKH, CEJICKIINH,
OMOTEXHOJIOTUH, FIBOJIIOIIMOHHOTO YYEHUS U DKOJIOTHH.



Nzyuyenne yueOHOro mnpeamera «buonorus» Ha yriyOleHHOM YpOBHE
OPUEHTHUPOBAHO Ha MOATOTOBKY OOYYaIOIIUXCSA K MOCIEAYIOIIEMY IOJIYyYEHHUIO
Ouonornyeckoro  o0Opa3oBaHMsl B By3aX UM OpraHu3alusx  CpPEIHEro
npodeccuonansHoro oopazoBanusi. OCHOBY €r0 COAEpKAHMS COCTABIISIET CUCTEMA
OMOJOTMYECKUX  3HAHUM, TMOJIYYEHHBIX NPH HU3YYEHUH  OOYyYarOILUMHUCS
COOTBETCTBYIOIIUX CHUCTEMAaTHYECKUX Pa3/eioB OMOJIOTUM HA YPOBHE OCHOBHOTO
obmiero oopazoBanusi, B 10—11 kiaccax 3TH 3HaHUSA TNOJy4aroT pa3BuTHe. Tak,
pacimiMpeHbl U yriayOjgeHbl OWMOJIOTUYECKHE 3HAHUA O PACTCHHSX, >KUBOTHBIX,
rpubax, OakTepusx, OpraHM3ME YEJIOBEKa, OOIIMX 3aKOHOMEPHOCTSAX >KU3HH,
JOTIOJTHUTENBHO BKIKOYEHBI OMOJIOrMYECKUE CBEAEHUS TPUKIIAHOTO U IOMCKOBOIO
XapakTepa, KOTOPbIe MOXKHO HCIIOJIb30BaTh KaK OPUEHTHUPHI ISl TOCIEAYIOIIETO
BbIOOpa mpodeccun. Bo3MokHa Takke MHTErpauus OUOJIOTUYECKUX 3HAHUM C
COOTBETCTBYIOIIMMH 3HAHUSAMH, MOJYYEHHBIMU OOYYAIOIMMHUCS TPH H3YYECHHH
(bU3UKY, XUMHUH, reorpadui 1 MaTEMaTUKH.

CtpykTypa mnporpamMmbl 1o ydeOHOMYy mnpeamery "buonorus" oTpaxkaer
CUCTEMHO-YPOBHEBBI UM 53BOJIOLUMOHHBIN MOAXOABl K HU3YYEHHIO OHOJIOTHU.
CorylacHO UM, U3y4arOTCsl CBOKCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE JUUISl AKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpTaHU3ALMH, BOJIOLMH OPraHMYECKOro Mrupa Ha 3emiie,
COXpaHeHUs1 OMOJIOrMYeCcKOro pazHooOpasus maneTsl. Tak, B 10 kinacce usyvarorcs
OCHOBBI MOJICKYJISIPHOW M KJICTOYHOM OHOJIOTHH, SMOPHOJIIOTHH W OHOJIOTHH
pa3BUTHUS, TEHETUKH U CEJEKIMH, OMOTEXHOJOTUHM U CHUHTETUYECKOW OMOJIOTHuH,
aKTyaJIM3UPYIOTCS 3HaHUS OOydyarolmuxcs 1o OOTaHUKE, 300JI0TMH, aHATOMUM,
¢dbusunonoruu yenoeka. B 11 kiacce u3ydaroTcsi I3BOJIIOIIMOHHOE YUEHUE, OCHOBBI
HKOJIOTUH U YueHue o ouocdepe.

VYuebnsiii npeamer «buosyorus» mpu3zBaH  00€CNEUUTh  OCBOCHUE
00yJaroIuMHUCs OMOJIOTUYECKUX TEOPUH U 3aKOHOB, HJIeH, IPUHIIUIIOB U MPaBUJ,
JIEkKAIMX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHON KAPTUHBI MUPA, 3HAHUM O
CTPOEHUHU, MHOToo0pa3MM M OCOOCHHOCTSX KJIETKHU, OpraHu3Ma, OISy,
OMOIIEHO3a, SKOCUCTEMBI, O BBIIAIOIIUXCS HAYYHBIX JOCTHXKEHHUSAX, COBPEMEHHBIX
WCCJICIOBAHUSIX B OMOJIOTHH, IPUKIAIHBIX ACTIEKTaX OMOJOTUYECKUX 3HAHUU. [[s
pa3BUTUS M TOJACpPXKaHUS HHTEpeca OO0ydaroumxcs K OHOJIOTUH Hapsay co
3HAYUTEIBHBIM 00BEMOM TEOPETUUYECKOI0 MaTepHalia B COJEPKAHUHU IMPOrPAMMBbI
1Mo OMOJIOTUU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAaHOBJICHHSI U Pa3BUTHS
TOM WJIK MHOM 00J1aCTH OMOJIOTMH, BKJIAIOM OTEUECTBEHHBIX U 3apyOeKHBIX yUEHBIX
B pPEILlIEHUE BaXKHEUIINX OMOJIOTMYECKUX M SKOJOTHUYECKUX TPoOIIeM.

[enp u3yuenus yueOHoro npeamera «buonorus» Ha yriry0JIEHHOM YpPOBHE —
OBJIaJIcHHE  OOYy4YalIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAJILHON
OpraHu3allid >KUBBIX CHUCTEM pa3HOrO paHra H NPUOOpPETeHHE YMEHH
UCIIOJIb30BaTh 3TH 3HaHUS B (JOPMUPOBAHMU HWHTEpECa K OMpeAeNEHHON obiactu
npo(hecCHOHANBHON JESITeNbHOCTH, CBSI3aHHOW C OHoJorMell, WM K BBIOOPY
y4eOHOTr0 3aBeICHUS 1JIs1 TPOJIOJKEHUS OMOJIOrMYECKOT0 00pa30oBaHusl.



Joctmxenne uenu u3ydeHus ydeOHoro mnpeamera «buonorus» Ha
yriay01EHHOM YpOBHE 00€CTIEUMBACTCS PELIEHUEM CIIENYIOLINX 3aa4:

OCBOEHHUE OOYYAIOIIMMHUCSA CUCTEMbI OMOJOTMYECKUX 3HAHUI: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPUSX, KOHLEMIHIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSX H
npaBuiax, COCTABISAIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KAPTUHY MHPA; O
CTPOEHMHM, MHOT000pa3MM U OCOOEHHOCTSIX OMOJOTMYECKUX CHUCTEM (KJIETKa,
OpraHu3M, MONyJIsALus, BUA, OMOreoneHo3, ouocgepa); 0 BbIIAOLUUXCS OTKPBITUAX
Y COBPEMEHHBIX MCCIIEIOBAHUAX B OMOJIOTUH;

O3HAKOMJIEHUE OOYy4YalOIMXCA C METOJAMH IIO3HAHMS JKUBOW MPHUPOIBIL:
UCCJIEIOBATEIbCKUMU  METOJAaMU  OMOJIOTUYECKHX HAayK (MOJEKYJISpHOW U
KJIETOYHOW OMOJIOTHH, SMOPUOJIOTUN U OUOJIOTUH Pa3BUTHUS, TEHETUKU U CEJIEKIINY,
OMOTEXHOJIOTMM M CHUHTETUYECKOW OWOJIOrMM, NaJCOHTOJOTHH, HKOJIOTHH);
METOJAMH CaMOCTOSITEIBHOTO TPOBEICHUSA OHOJIOTHUYECKUX HCCIEAOBaHUN B
naboparopud uW B Opupone (HaOmoJaeHUE, U3MEpPEHHUE, HSKCIECPUMEHT,
MOJIEJTUPOBAHUE);

OBlIaZicHUEe OOy4YalolMMHUCS YMEHUSIMU: CAMOCTOATEIBHO  HaXOJHUTb,
aHAJIM3UPOBATh M HCIIOJIb30BATh OMOJIOIMUYECKYI0 HH(QOPMAIMIO; I0JIb30BATHCS
OMOJIOTMYECKOM TEPMUHOJIOTMEH M CUMBOJIMKOM; YCTAaHaBIMBATH CBA3b MEXIY
pa3BUTHEM OHMOJIOTUM M COLMAIBHO-3KOHOMUYECKHUMH M  HKOJIOTHYECKUMU
npobsieMaMu 4YE€JIOBEYECTBA; OLEHUBATh IOCIEICTBUS CBOEH NEATEIBHOCTH IO
OTHOILIIEHUIO K OKpY)Karolled NpUpoAHON cpene, COOCTBEHHOMY 3/J0POBBIO U
3MI0POBBIO  OKPYXKAlOLIMX  JIIOJIe; OOOCHOBBIBATH W COONIOJATH  MEpbI
npo@rIIakKTUKU MH(QEKIIMOHHBIX 3a00J€BaHUi, MpaBUiia MOBEACHUS B MPUPOJE U
oOecrieyeHus: 6€30MacCHOCTH COOCTBEHHOW >KM3HENEATEIbHOCTH B UPE3BBIYANHBIX
CUTyallUsiX TNPUPOAHOTO UM  TEXHOTEHHOIO  XapakTepa; XapaKTepU30BaTh
COBpEMEHHbBIE HAayYHbIE OTKPHITUS B 00J1aCTH OMOJIOTHUH;

pa3BUTHE y 00yYAIOIIUXCSl UHTEJUIEKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEN B
Ipolecce 3HAKOMCTBAa C  BBIJAIOIIUMUCS OTKPBITUSIMHU W COBPEMEHHBIMU
UCCIIEIOBAaHUSIMH B OWOJIOTHH, pEIIaeMbIMH €0 MpoOjeMamMH, METOI0JIOTHueH
OMOJIOrMYECKOT0 HCCIeI0BaHNUs, TPOBEACHUS HKCIIEPUMEHTAIbHBIX UCCIIe0BAHUH,
peiieHus: OMOJIOTHUYECKUX 3a]ad, MOJEIMPOBAHUSA OHUOJOrMYECKUX OOBEKTOB U
MPOILIECCOB;

BOCIIUTAaHUE Yy 00YyYaIOLMXCs [IEHHOCTHOIO OTHOLIEHUS K KUBOW MPUPOJIE B
LEJIOM U K OTJEIbHBIM €€ 00beKTaM U SIBJICHUSIM; (POPMUPOBAHHUE IKOJIOTHUECKOH,
T€HETUYECKOM IPaMOTHOCTH, 001el KyJIbTYphl OBEICHUS B IPUPOJIE; MHTETPaLluU
€CTECTBEHHO-HAYYHbIX 3HAHUN;

npuoOpeTeHrue  OO0y4aroIIMMMCS ~ KOMIIETEHTHOCTM B palMOHAJIbHOM
IPUPOIONIOIB30BAHUM (COOIIIOIEHUE ITPABUII TIOBEJEHMSI B IPUPOJIE, OXPaHbl BUJIOB,
9KOCUCTEM, Omocheprl), COXpaHEHHWH COOCTBEHHOTO 3/I0POBbSI M 3JI0POBbBS
OKpyXXaromux Jojned  (cobmoneHuss wMep mnpoduimakTuku — 3a00JIeBaHUH,
obOecnieueHrne O€30MaCHOCTU KU3HEACATEIbHOCTH B YPE3BBIYAWHBIX CUTyaLUsX



OPUPOTHOTO M  TEXHOTCHHOTO XapakTepa) Ha OCHOBE HCIOJIb30BaHUS
OMOJIOTMYECKUX 3HAHUN U YMEHUHN B TOBCEAHEBHOM KU3HU;

CO3JaHMEe  YCIOBUM  JUIsl  OCO3HAHHOTO  BBIOOpa  OOYyYarOIIUMHCS
VHIMBUTy AJIbHOU 00pa3oBaTeNbHON TPACKTOPUHU, CIIOCOOCTBYIOIIIEH
NoCJIeayOIEMY TPO(ECCHOHATBHOMY CaMOOIPEAEICHUIO, B COOTBETCTBHU C
WHIUBUy AIbHBIMU UHTEpPECAaMH U MOTPEOHOCTSIMU PETHOHA.

OO0111ee YMCI0 YacoB, OTBEICHHBIX HAa M3y4YeHHE OUOJIOTMU Ha YTi1yOJIeHHOM
YPOBHE CpeaHero o0miero oopasosanus, coctabiser 204 gaca: B 10 kimacce — 102
yaca (3 yaca B Hezento), B 11 kimacce — 99 yaca (3 yaca B HeJlelo).

OT60op opraHW3amMOHHBIX (OPM, METOJOB U CPEACTB OOYUYCHHS OMOJIOTHH
OCYUIIECTBJISIETCSL ¢ YYETOM CHenu(pUKU €ro COJEp KaHHWs U HaIlpaBJIEHHOCTH Ha
MPOJIOJDKEHNE  OMOJOTUYECKOro oOpa3oBaHMs B OpraHU3AlMSIX  CPEIHETrO
po¢eCCUOHATIBHOTO U BBICIIIETO 00pa30BaHUsI.

OO0s13aTeNbHBIM YCIOBUEM NPU 00YUYEHUU OMOJIOTUU HA YIIIyOJIEHHOM YPOBHE
SBJIIETCSI TIPOBENIEHUE JTA0OpPATOPHBIX M TpakTUdYeckux padot. Takxke ydactue
OoOy4Jaronuxcs B BBIMOJIHEHUH MPOEKTHBIX U Y4EOHO-MCCIIEI0BATENBCKUX PaboT,
TEMaTHUKa KOTOPBIX OMPEAENACeTCS yUUTeIeM Ha OCHOBE UMEIOLITUXCSI MAaTepUaIbHO-
TEXHUYECKUX PECYPCOB U MECTHBIX MMPUPOTHBIX YCIOBHH.



COJAEPKAHUE OBYUYEHUA
10 KITACC

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

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHas OuoJsiorusi — KOMIUIeKCHasi Hayka. KpaTkas uctopusi pa3BUTHs
Owosiornu.  buonornueckue HayKd UM U3ydaeMble UMM IPOOJIEMBI.
OyHIaMEHTAIIbHbIC, TPUKIAIHBIE M TMOUCKOBBIE HAy4YHBIE HCCIECIOBAaHUS B
OHMOJIOTHH.

3HadeHune OMoJIOoruu B (POPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOU
kaptuabl mupa. IIpodeccun, cBsizanHbie ¢ Ouonoruei. 3HaueHHE OUOJIOTHUU B
MIPAKTUYECKON JEATCIIbHOCTA 4YEJIOBEKA: MEIAULIMHE, CEIbCKOM XO3SMCTBE,
MIPOMBIIIJIEHHOCTH, OXPAaHE MPUPOJIBI.

JleMoHcTpanuu

[Toptpetsi: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsus, V.
I'apseit, I'. Mennens, B. U. Bepuanckuii, 1. 11. I1aBnos, . 1. Meunukos, H. U.
Bagunos, H. B. Tumodees-Pecosckuii, JIxx. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuubr U cxembl: «CBsI3b OMOJIOTMM C JPYTrUMHU Haykammu», «Cucrema
OMOJIOTUYECKUX HAYKY.

Tema 2. 7KuBble cucTeMbI U UX U3yYeHHUE

JKuBble cucTeMbl Kak mpeaMer u3zydeHus: Ouosnoruu. CBONCTBA >KUBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHWCKPETHOCTh U IEJIOCTHOCTb,
CI0XHOCTh M YIIOPSAJOYEHHOCTb CTPYKTYpPbI, OTKPBITOCTb, CAMOOpPraHU3alus,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTb, U3MEHYMBOCTD, POCT U Pa3BUTHE.

YpOBHM OpraHM3alii KUBBIX CHUCTEM: MOJICKYJSPHBIM, KJIETOYHBIMH,
TKAHEBBIH, OpPraHU3MEHHBIN, MOMYJISIIMOHHO-BUIOBOM, 9KOCHUCTEMHBIN
(buoreoneHoTnyeckuit), OuocdepHsniii. Ilporecchl, TPOUCXOIANINE B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >KMBOTO. JKWM3HB Kak (opMa CyIIeCTBOBAHUS
marepuu. Hayku, n3ydaromme ,’uBble CUCTEMBbI HA PA3HBIX YPOBHSIX OpPraHU3aLUU.

N3ydenne kuUBBIX cucTeM. Meroasl Ouosiorudeckord Hayku. HaGmromeHue,
M3MEpPEHME, IKCIIEPUMEHT, CUCTEMATU3alvs, MeTaaHanu3. l[londarue o 3aBuCUMOu u
He3aBUCUMOM TniepeMeHHOU. [lnaHupoBanue skcnepumenta. IlocraHoBka u
npoBepka rumnote3. Hynesast runoresa. Ilonarue BbIOOpKH U €€ TOCTOBEPHOCTb.
Pa3Opoc B Oumonormyeckux mgaHHbIX. OIIEHKa JOCTOBEPHOCTH MOJyUYEHHBIX
pe3ysbratoB. [IpuunMHBI WCKaXEHUs PE3YyJbTATOB JKcnepuMeHTa. [loHAthe
CTATUCTUYECKOTO TECTA.

JleMoHCTpanun



Tabmumet u cxembl: «OCHOBHBIE TPU3HAKU >KU3HW», «buonornueckue
cuctemMbl», «CBOHCTBAa >KMBOM MaTepun», «YPOBHU OpraHU3alUU KUBOU
npupoas», «CTpoeHHe MKUBOTHOM KIETKH», «TKaHM MKUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHusma», «buoreonenos», «buochepa», «Metosl
W3YUYCHHUS )KUBOU TIPUPOIBD».

Oo6opynoBanue: 1abopaTopHOE 000PYI0BAHUE IS IPOBEICHUS HAOIIOACHHUH,
U3MEPEHUN, DKCIIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30BaHWE pPa3IUYHBIX METONOB MpH
W3YUYCHHH JKUBBIX CHCTEM.

Tema 3. buoJsiorust KJIeTKH

Knetka — CTpyKTypHO-QYHKIMOHAJIbHAsI e€AUMHUIA KuBoro. Mcropus
OTKpbITUs KiIeTKH. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBanH,
M. Ilineitnen, P. BupxoB). OCHOBHBIC ITOJOXKEHHUS COBPEMEHHON KJIETOUYHOM
TEOPUH.

Metoasl  MOJIGKYJSIPHOM M KJIETOYHOM  OMOJIOTMU:  MHKPOCKOIIHUS,
xpoMarorpadusi, 31eKTpodope3, METOI MEUYEHBIX aTOMOB, AU(PEepeHInanbHOE
HEHTPU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIIETOK. M3yuenue ¢urcuposannvix
Kaemox. DIEKTpOHHass MUKpockonus. KongokanvHas muxkpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JleMoHCcTpauumn

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

Tabmuubl u cxembl: «CBETOBOM MHKPOCKOID), «DIEKTPOHHBIM MUKPOCKOID,
«HMcTropus pa3BUTHS METOAOB MUKPOCKOIIHI.

OOopynoBaHue: CBETOBOM MMKPOCKOIN, MHKpPOIpenaparbl pacTUTENbHbIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIETOK.

IIpakTuyeckass padora «M3yueHne METONOB KJIETOYHON OUOIOTHU
(xpomartorpadusi, snexrpodopes, auddepeHmaTbHOe IEHTPUGYTUPOBAHUE,
[1LIP)».

Tema 4. Xumuueckasi Opranu3anus KJICTKH

XUMHUYECKAM COCTaB KJIETKA. Makpo-, MUKpPO- U YJIbTPAMHUKPOIJIEMEHTHI.
Boga u €€ poJib Kak pacTBOPUTEIS, peareHTa, y4acTue B CTPYKTYPUPOBAHHUHU KIETKH,
TEIUIOpEryIaunu. MUHepanbHble BEIIeCTBA KJIETKU, UX Ouojorudeckas posb. Posb
KaTMOHOB ¥ aHUOHOB B KJIETKE.

Opranuyeckne BelIEeCTBAa KIETKUA. buosormyeckue mnonumepsl. benku.
AMUHOKHUCIOTHBIA cocTaB 06enkoB. CTpyKTyphl OenkoBoi Mosekyibl. [lepBuunas
CTpyKTypa Oenka, HenTHIHAas CBsI3b. BTopuuHas, TpeTHuHas, YeTBEpTUYHAS
cTpyKkTyphl. Jlenatypamus. CpoiictBa OenkoB. Kiaccudpukanus Oenkos.
buonoruueckue GpyHkunu 6eakoB. IIpuonsi.



VYrneBoasl. MoHOCaxapuabl, 1UCaXapu/ibl, OJIUTOCAXapyIbl U MOJUCAXAPUIBI.
OOmmii TUTaH CTPOCHHUS W (PUBUKO-XUMUYECKHE CBOMCTBA  YIJICBOJIOB.
buonornyeckue GpyHKIIMM yrIIeBOIOB.

Jlununer. M'mapodunbHO-THApOGOOHBIE CBOMCTBa. Kiaccubukaiys JTUIUIOB.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, cTepouibl. buomornueckue QyHKIUU
aunuoB. OO1e cBOWCTBa OMOJOTHYECKIX MEMOpPaH — TEKYUYeCTbh, CIIOCOOHOCTH K
CaMO3aMbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hykneunossie kucnotel. JJHK m PHK. CTpoeHue HYKJIEHMHOBBIX KHCIOT.
Hyxneotunpl. Ilpunnun kommiementapuoct. [IpaBuno Yapradda. Ctpykrypa
JAHK — nBoiinas cnupans. Mectonaxoxaenue u ouosnornueckue pynknuu JJHK.
Bunel PHK. ®yukunu PHK B kitetke.

Crpoenue monekynsl AT®. Makpospruueckue cBsizu B Moltiekyine ATO.
buonornyeckue pynkunu AT®. BoccTtaHOBIEHHbIE IEPEHOCYUKU, UX (DYHKIIMH B
Kietke. /[pyeue nykneosuompugocpamuol (HTD). Cexenuponanue JJHK. Memoowsi
2eHOMUKU, MPAHCKPUNTNOMUKU, NPOMEOMUKU.

CrpykrypHas Ouojorusi: OMOXUMHUYECKHE U OMO(pU3UYECKUE HCCIIEA0BaHUS
COCTaBa U MPOCTPAHCTBEHHON CTPYKTYphl OuUOMOJEKyd. Moodenuposarnue
CcmpyKmypbol U OYHKYull OUOMONEKYN U UX KoOMNIekcos. Komnviomephuli ouzavin u
opeaHu4ecKull cunmes 6UOMONIEKY] U UX HENPUPOOHBIX AHATLO208.

JleMmoHCcTpauumn

[Toptperst: JI. [Tonunr, Ix. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankiun, O©.
Conrep, C. [Ipy3unep.

Junarpammel: «Pacnpenenenne XMuMHYECKUX JJIEMEHTOB B HEXKUBOW ITPUPOIEY,
«Pacmpenenenne XuMHYECKUX 3JIEMEHTOB B dKUBOW MPUPOIE».

Tabmuel u cxembl: «llepuoguueckass TabauIa XUMHUYECKUX DJIEMEHTOBY,
«CtpoeHne MoOJIeKyJbl BOJb», «BemecrBa B coctaBe opranu3moBy», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€IKOBOW MOJIEKYJbD», «CTpoeHHE MOJIEKYI
yrieBonoBy», «CTpoeHre MOJIeKyd JHUNUaAoBy», «HyKJIenHOBbIE KHCIOTBIY,
«Crtpoenne Monekysbsl ATOy.

O6opynoBaHue: XUMUYECKasl MOCYAa U 000PYI0BaHUE.

JlaGopaTopHasi padora «O0HapykeHHE OCJIIKOB C MOMOIIbIO Ka4eCTBEHHBIX
peaKIii».

JlabopaTopHasi padora «VccienoBaHue HyKJIEMHOBBIX KUCIOT, BbIIEIEHHBIX
U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOBY.

Tema 5. CTtpoenne ¥ yHKIUMN KJIETKH

Tumnbl KIETOK: 3yKapuoTHuecKas U Tmpokapuotuyeckas. CTpyKTypHO-
(byHKIIMOHATbHBIE 00Pa30BaHMS KIETKH.



CtpoeHure npoKapuoTUIECKou KieTku. Kinerounast cTeHka OakTepuil U apxew.
OcoOeHHOCTH CTpOEHHUs] TeTepoTpoHONl M aBTOTPOPHON MPOKAPUOTUYECKUX
KJIETOK. MeCTO U poJib IPOKapHOT B OMOLIEHO3aX.

Crpoenue U GyHKIHOHUPOBAHHUE yKapUOTHUECKOM KieTkH. [1nazmaruueckas
MeMOpana (tuiazmanemma). CTpykTypa mia3MaTHdeckol MeMOpaHsl. TpaHcmopT
BEIIECTB Yepe3 MIa3MaTHIECKYI0 MeMOpaHy: maccuBHbIN (Auddy3ust, obneryéHHas
mud¢ys3us), akTUBHBINA (NMEPBUYHBIN W BTOPUYHBINA AaKTHBHBIA TPaHCIIOPT).
[Toymponuiaemoctb MeMOpaHbl. PaboTa HaTpuii-kaaueBoro Hacoca. DHJIOIUTO3:
MUHOIMTO3, (aronuto3. Dk301uTo3. Kietounas crenka. CTpykrypa u (QyHKIIUU
KJIETOYHOW CTEHKHU pacTeHUM, rpu0oB.

Hurtomna3ma. [{uto3one. Llutockener. [IBrmxenne nuroriazMel. Opranouasl
KkJIeTkd. OTHOMEMOpaHHbIE OPTraHOMIbI KIETKHU: dHAoIIa3Marnueckas cetb (D11C),
anmapaT [onbpkM, NM30COMBI, HUX CTpoeHHe U (yHKUMU. B3aumocss3b
OJTHOMEMOpaHHBIX OPraHOUAOB KiIE€TKH. CTpOeHHE TpaHyJIIpHOTO PETUKYIyMa.
Mexanusm nanpaenenus 6eakos ¢ IIIC. CuHTe3 pacTBOpuUMbIX OenkoB. CHUHTE3
KJIETOYHBIX MeMOpaH. [ maakuii (arpanyisipHbIi) SHAOIIA3MAaTUUYECKUI PETUKYIIYM.
CekperopHas (yHkuus annapara ['onbmxu. Moougukayus benxkos 6 annapame
Tonvoorcu. Copmupoexa 6enxkos 6 annapame I onvodcu. TpaHCTIOPT BEIIECTB B
KjeTke. Bakyonu pactutenbHbIX KieTok. Knerounsiii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpPraHOMJbI  KJIETKM:  MHUTOXOHJPHUH,  IUJIACTHUJBI.
IIpoucxoorcoenue mumoxonopuit u niacmud. Cumouocenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenne W (PyHKIIMM MHUTOXOHIpuM U miactun. [lepBuunsie,
BTOPUYHBIE U CIIOXKHbBIE MIIACTUABI OTOCUHTE3UPYIOIINX 3yKApHOT. XIJIOPOILIACTHI,
XPOMOILIACTHI, JIEUKOIJIACTHI BBICIIUX PACTEHUM.

HememOpanHbie opranonabl kiaeTku CTpoeHue W (PyHKIIMM HEMEMOpPaHHBIX
OpraHoOUJI0B KJICTKH. PuGocompl. IIpomesrcymounvle Qunamenmel.
MuxkpodunamenTsl. AxkmuHosvie Muxkpoguiamenmol. MBbIIICUHbIE  KIETKH.
Axmunogvle KOMNOHenmbl Hemblueunblx Kiemok. MukporpyOouku. KneTounsrit
ueHtp. CrpoeHne U JBUKEHUE KIYTUKOB U pECHUYEK. MUKpOTpyOOUKH
uuToruiasmel. LleHTpuons. benku, accoyuuposaunuvie ¢ MUKpoQuUIAMEHMAMU U
muxpompybouxamu. Momopnuvle Oenxu.

SAnpo. OGonouka siipa, XpOMaTHH, KapHoIia3Ma, SAPBIILIKH, UX CTPOCHHUE U
bynkuuu. SnepHpiii 0enkoBbI MaTpukc. IIpocTpaHCTBEHHOE pPaCHOJIOKECHHE
XpOMOCOM B HWHTeppa3HOM sifipe. Idyxpomamun u cemepoxpomamunr. benku
XpOMaTHUHA — THUCTOHBI. Jlunamuka s0epHolt 00010YKU 6 Mmumose. AHoepHviii
Mpaucnopm.

Knerounsle BkatoueHuss. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK 3YKapHOT
(pacTUTENbHOM, KUBOTHOM, TPUOHOI).

JleMoHCTpauuK



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

Tabmuubr u cxembl: «CTpoeHHE DYyKapUOTHUECKOW KIeTKm», «CTpoeHwme
JKUBOTHOM  KJETKW», «CTpoeHHE  pacTUTENbHOM  KiIeTKW», «CTpoeHue
MHUTOXOHAPUNY, «A1po», «CTpoeHne MPOKAPHUOTUIECKON KIIETKN.

O6opynoBaHue: CBETOBOM MHMKPOCKOIN, MHKpPOIpEnapaTbl pacTUTENbHbIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTepUaIbHbIX KIETOK.

Jlabopatopnass padora «l3yyeHue CTpPOEHHSI KIETOK pa3IMYHBIX
OpTaHU3MOB).

IIpakTHueckasi padora «l3yueHue CBOMCTB KJIETOUHONH MeMOpaHbD».

JlabopaTtopnass padora «lccnegoBaHue I1a3MOJIM3a W JAEIUIA3MOJIU3a B
PACTUTENbHBIX KIIETKaX).

IIpakTuueckasi padora «/3yueHne NBUKEHUS [IUTOIIA3MBI B PACTUTEIIbHBIX
KJIETKaX».

Tema 6. O0OMeH BelecTB M NMpeBpalleHNe JHEPTUH B KJIETKe

AcCCUMUTISALINS U JTUCCUMIIISIITUS — JIBE€ CTOPOHBI MeTaboau3ma. Tumnbsl oOMeHa
BEILIECTB: aBTOTPO(HBIN W reTepoTpodHBIM. YyacTue KUCIOpoJa B OOMEHHBIX
mpoleccax. ODHEpPreTuueckoe obOecneueHue KieTku: mnpeBpanieHue ATD B
oOMEHHBIX Tporeccax. DepMEHTATUBHBIN XapakTep peakiuid KJIETOYHOTO
Merabonu3ma. DepMeHThl, UX CTPOCHHE, CBOWCTBA W MEXAHU3M JCHCTBUSI.
Kodepmentsl. OTinuust pepMeHTOB OT HEOPTAaHUYECKUX KaTaau3aTopoB. benku-
aKTUBATOPhl M OEIKU-UHTMOUTOPHI. 3aBUCUMOCTb CKOPOCTH (DEepMEHTATHBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OpPraHUYECKUMX BEIIECTB B KiIEeTKe. DOTOCHHTES.
AHOKCUuceHHbIll U OKcuceHHblll pomocunmes y oaxkmeputi. Ceemocodouparoujue
nuUSMeHmvl U NUSMEHMbl peakyuoHHo2o yeumpa. Ponb XJIOpOIIacToB B Mpouecce
dbotocunTeza. CBetoBas u TeMHOBas gasbl. Pomoovixanue, Cs, Cy. u CAM-munwvi
gdomocunmesa. lIponykTUBHOCTH (pOoTOCHMHTE3a. BiusiHue pa3auaHbIXx PakTopoB HA
CKOPOCTh (hOTOCHHTE3a. 3HaUCHHE (POTOCHHTE3A.

XEMOCHHTES. Pa3noo0Opasue OPraHU3MOB-XEMOCUHTETUKOB:
HUTPUPULUPYIOIIKE OaKTepuu, >Kene300aKTepuu, cepoOaKTepuH, BOAOPOJHbIE
OakTepuu. 3HAYECHUE XEMOCHUHTE3A.

AHaspoOHbIe opranu3Mbl. Bujsl Opoxxenus. IIpoaykTel OpokeHUS U UX
WCIIOJIb30BAHUE YEJIIOBEKOM. AHA’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJOTUH U BO30YAUTEIN OOJIE3HEH.

AspoOHbIe OpraHU3MBI. Oransl SHEPreTUYECKOTO oOMeHa.
[ToaroToBuTenbHBIN dTaN. [ TMKOIN3 — OECKUCIOPOTHOE PACIIETUICHHE TITFOKO3HI.

buonornueckoe OKUCIEHNE, WA KIETOYHOE JIbIXaHUE. POb MUTOXOHAPUH B
npoiieccax omonorndeckoro okucieHus. [luknmnyueckue peakuun. OKUCIATETHLHOE
dbochopunupoBanue. Iuepeus membparnHo2o epaduenma npomonos. Cunmes ATD:



paboma npomonnout ATD-cunmaszwi. [lpenmymiecTBa a’3poOHOTO MyTH OOMEHa
BEIIECTB Mepe aHadpoOHBIM. D (HEKTUBHOCTH IHEPTETUUECKOTO OOMEHA.

JleMoHCTpanumn

[Toptpetsl: JIx. IIpuctou, K. A. Tumupszes, C. H. Bunorpaackuii, B. A.
Onrenperapar, [1. Mutuemn, I'. A. 3aBap3uH.

Tabmuibr 1 cxeMbl: «DoToCHHTE3Y, « JHEPreTHUECKUil 0OMen», «brocunTes
oenka», «CtpoeHue hpepMeHTa», « XEMOCHHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYyJAOBAaHHME AJi MPUTOTOBIICHUS
MOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENApaTOB.

JlabopaTtopHasi padora «/3yueHue KaTaIMTUYECKONU aKTUBHOCTH (DEPMEHTOB
(Ha mpuMepe aMuiIa3bl WK KaTaaasbl)y.

JlabGopaTopnasi padora «/3yueHue (QepMEHTATUBHOTO paCIICTUICHUS
MEPOKCH/IA BOJIOPO/Ia B PACTUTENBHBIX U dKUBOTHBIX KIIETKAX).

Jlabopatopuass paGora «CpaBHeHue mporeccoB  ¢GOTOCHHTE3a U
XEMOCHUHTE3a».

JlaGopaTopHnasi padora «CpaBHEeHHE MPOIECCOB OPOKECHUS U JBIXAHUS.

Tema 7. HacsiencrBeHHass uHGoOpMalus U peajin3anus eé B KiIeTKe

Peakuun MarpuyHoro cuHre3a. [IpuHUIMI KOMIUIEMEHTAPHOCTH B PEAKLIUSIX
MaTpUYHOTO CHHTe3a. Peanm3anms HacineacTBeHHOW wHGopManun. [ eHeTnuecKuii
KOI, €ro cBoucrBa. TpaHckpunuusa — wmaTtpuunbli cuHTe3 PHK. IlpuHnmmsr
TPAHCKPUMIUU: KOMIUIEMEHTAPHOCTh, aHTUMAPAIIIIEILHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 syxapuomuuecxoui kiemke. Hexooupyrowue PHK.

Tpancnsuus u e€ stanbl. Yuactue TpancnoptHbix PHK B 6nocunTtese Genka.
VYcnoust 6uocunte3a Oenka. KomupoBanwe amuHOkucior. Pomb pubocom B
onocuHTe3e Oenka.

Cogpemennvie npedcmasieHus o cmpoeruu 2enog. OpraHuzalus reHoma y
MPOKAPUOT U 3YKApUOT. Perynsiiusi akTUBHOCTH T'€HOB Yy MNpoKapuoT. l'mmoresa
ornepoHa (®. XKako0, XK. Mano). Monexynapuvie mexanusmvl 3KCHpeccul 2eHo8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsuus 0OMEHHBIX
nporieccoB B kieTke. KieTounslit romeocTas.

Bupycbl — HekieTouHble (hOPMBI )KU3HU U O0UTaTHBIC Mapa3uThl. CTpoeHue
MPOCTHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruoharoB. JKusHeHHbIU YUK
JHK-cooepocawux eupycos, PHK-codepocawux eupycos, o6akxmepuoghazos.
Obpamuas mpanckpunyus, peeepmasa, UHmezpasa.

BupycHble 3a0051eBaHus Ye€JI0BEKa, )KUBOTHBIX, pacTenuii. CITN ], COVID-19,
COI[MATIbHBIE U METUIIUHCKUE MPOOJIEMBI.

Buoungopmamuxa: unmeepayus u ananus b6onrvuux maccusog («bigdatay)
CMpPYKMypHuIX buonocudeckux oannvix. Hanomexunonocuu 6 buonozuu u meouyume.
Ilpoepammupyemvie pynkyuu 6eakos. Cnocodvl 00cmasKu 1eKapcms.



JleMoHCTpanumn

[Toptpetsr: H. K. Konbnos, /. . UBaHnoBCKUi.

Tabmuubl u cxembl: «buocunTes Oenkay, «I'eHeTndeckuit Kom», «BUpych»,
«bakrepuodarm.

IIpakTnueckas padora «Co31aHue MOJIEI BUPYCA».

Tema 8. 7ZKu3HeHHbI HUKJI KJICTKHU

Knerounslii 1uki, ero mepuoabpl W peryisinusa. Wutepdaza u  MuTO3.
Oco0OeHHOCTH TpolIeccOoB, MpoTeKaIux B uHTepdaze. [loaroTroBka KIETKH K
nenenuro.  [IpecuHteTndyeckuii  (MMOCTMUTOTUYECKHUM),  CHHTETHYECKHH U
MOCTCUHTETHYECKHUH (MMPEMUTOTHUECKUI ) epUo bl UHTEPGa3bI.

Martpuunbiii cunares JAHK — pemmkanwma. IIpuanuner permmkanvun JITHK:
KOMIUJIEMEHTAPHOCTh,  IMOJYKOHCEPBATHUBHBIA  CHUHTE3, AHTUNAPAJUIEIbHOCTD.
Mexannsm permkanuu JTHK. Xpomocomsel. CTpoenue xpomocoM. Tenomepsl u

TemomMepaza. XPOMOCOMHBIM Ha0Op KJIETKHM — KapuOTHUIl. JIUTIOWIHBIA W
rariouaHbell  HaOOpel  XpomocoM. ['oMonormusnsle xpoMocombl. [lonoBbie
XPOMOCOMBI.

Henenue kietku — MuTo3. CTauu MUTO3a U IPOUCXOISIIIINE B HUX MPOIECCHI.
Tuner MuTo3a. KapnoknHes u HUTOKHHE3. bruonornyeckoe 3Ha4eHre MUTO3A.

Perynsaius MUTOTHYECKOrO IMKJIA KJIeTKU. [Iporpammupyemas KieTodHas
rudesb — arnomnTo3.

Kinerounoe snpo, XpoMocombl, (GyHKIIMOHANIbHAs T€HOMUKA. MexaHuszmol
npoaughepayuu, oughgpepenyuposku, cmaperus u eubenu kKiemok. «lLlugposas
KiemKka» — ouourgopmamuyeckue mooenu GyHKYUOHUPOBAHUSL KILeMKU.

JeMmoHcTpanuu

Tabnupl 1 cxeMbl: <«OKW3HEHHBIM UK KIETKW», «Mutoszyn, «CTtpoeHue
xpomocom», «Permukarus [JHK».

O6opynoBaHue: CBETOBOW MUKPOCKOI, MUKpOTIpenapathl: «MHUTO3 B KIETKaX
KOpEIIKa JIyKay.

JlaGoparopuass  padora  «l3ydeHue  XpoMOCOM  Ha  TOTOBBIX
MUKpOTIpenapaTax.

JlaGopaTopHasi pabota «HaGmroieHre MUTO3a B KJIETKaX KOHUMKA KOPEIIIKa
JyKa (Ha TOTOBBIX MUKPOIIPENapaTax).

Tema 9. CTpoenue u GyHKUNH OPraHU3MOB

buonoruueckoe pazHooOpasue OpraHU3MOB. OnHOKIIETOUYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJICTOUHBIE OPTaHU3MBI.

OcoOEHHOCTH CTPOEHUS U KU3HEACATEIPHOCTH OTHOKIIETOUHBIX OPTaHU3MOB.
bakTepun, apxeu, OJHOKIETOUYHBIC TPHOBI, OJHOKJICTOYHBIC BOJOPOCIH, IPYTHUE
npoTUCThl. KoJIOHUANIbHBIE OPTaHU3MBI.



B3anMoOCBs3p 4AaCTEM MHOTOKJIIETOYHOI'O OpraHu3Ma. [KaHW, OpraHbl H
cucTeMbl opranoB. Opranusm Kak equHoe uenoe. I'omeocras.

Txanu pacteHuid. TUIIBI paCTUTENIBHBIX TKAHEW: 00pa3zoBaTeIbHAasl, TOKPOBHAS,
IPOBOASIIAs, OCHOBHAs, MexaHumdeckas. OCOOCHHOCTH CTpOEHMs, (PyHKUHUH U
PaCIIOIOKEHUA TKAaHEH B OPraHaX pPaCTEHUM.

TkaHu JKMBOTHBIX M YE€JIOBEKAa. THIBI )KUBOTHBIX TKaHEW: DIUTEIWAJIbHAs,
COCMHUTENbHAs, MbllIeyHas, HepBHas. OCOOEHHOCTH CTpPOeHUs, (PYHKUMNA H
pAacCIIOIOKEHUA TKaHEN B OpraHax >KUBOTHBIX U YEJIOBEKA.

Opranbel. BereraTuBHbIE M T€HEpaTHBHBIE OpraHbl pacTeHuil. Oprasel H
CUCTEMBI OPTaHOB JKMBOTHBIX U yeoBeKa. DyHKIMKA OPTraHOB U CUCTEM OPIaHOB.

Omnopa tena opranu3moB. Kapkac pacrenuil. CKeneTbl OJHOKJIECTOYHBIX WU
MHOT'OKJIETOYHBIX JKMBOTHBIX. HapykHbIll 1 BHyTpeHHUN cKesleT. CTpOEHNE U THUIIBI
COCIMHEHUS KOCTEM.

JIBrokeHue  OpraHusMoB.  JIBHKEHUME  OJHOKJIETOYHBIX  OPraHU3MOB:
aME0OHTHOE, KTYTHUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PaCTEHHI:
TPONU3MBl M HACTHM. JIBM)KEHHE MHOIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MbllIeyHas cucreMa. Pediiekc. CkeneTHble MBIIIIBI U UX padoTa.

IIntanue oprauu3mos. Iloromenre Boapl, yrieKucioro raza i MUHEpaabHbIX
BellecTB  pacreHussmu.  [Iutanme  KUBOTHBIX.  BHyTpumosoctHoe U
BHYTPUKIIETOYHOE TNUIIeBapeHue. [IuTaHne MO3BOHOYHBIX KUBOTHBIX. OTHENBI
MUIIEBAPUTENBHOTO TpakTa. llnmeBapurenbHble kene3bl. [lnmeBaputenbHas
CHUCTEMA YEJIOBEKaA.

Jpixanue opranu3moB. [[pixanue pactenuii. J{prxanue >kuBoTHbIX. Juddysus
ra3oB 4epe3 MOBEPXHOCTh KiIeTKU. KokHoe apixaHue. JlpIXxaTenbHasi IOBEPXHOCTb.
KabepHoe u nérouHoe apixaHue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCIOKHEHUE CTPOEHUS JIETKMX TMO3BOHOYHBIX KMBOTHBIX.
JlpIxarenbHas cucTEMa YeloBeKa. MeXaHW3M BEHTWIALMM JETKUX Yy NTUL U
MiIeKonuTaomuX. Perynsamus npixanus. JpixarenbHble 00bEMBI.

TpaHcnopt BelIECTB Y OpPraHu3MoOB. TpPaHCHOPTHBIE CHUCTEMBI PACTECHUM.
TpancropT BemecTB y JKMBOTHBIX. KpoBeHOCHas cucrema W €€ OpraHsbl.
KpoBeHocHasi cucTteMa IIO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepaue,
KPOBEHOCHBIE cOCylbl M KpoBb. Kpyru KpoBooOpallieHHs. IBOJIOLUOHHbBIE
YCIIO)KHEHHUSI CTPOEHUSI KPOBEHOCHOM CHUCTEMBbI MMO3BOHOYHBIX KMBOTHBIX. PaboTa
ceplla v €€ peryJisiums.

Brinenenue y oprann3mos. Beigenenue y pacteHuil. BeiziesieHue y ;)kUBOTHBIX.
CokpatutenbHble Bakyodau. Opradbel BbiaeneHus. PuibTpanus, CEKpeuus Hu
oOpaTHOEe BcachblBaHME KaK MEXaHU3Mbl PaOOTBHl OpraHoB BbiAeneHUs. CBs3b
IIOJIOCTH Tela C KPOBEHOCHOM M BBIICIMTENBHOM CHCTEMaMU. BeiaeneHue y



MO3BOHOYHBIX >KMBOTHBIX M yenoBeka. [louku. Ctpoenne u QpyHKIMOHUPOBAHUE
Heppona. OOpa3zoBaHHe MOYH Y YeJIOBEKa.

3ammTa y OpPraHu3MOB. 3allldTa y OJHOKJIETOYHBIX OpraHu3mMoB. CHOpBI
OaKTepHil U IUCTHI MPOCTEHIIMX. 3alUTa y MHOTOKJIETOUHBIX pacTeHuil. KyTukyna.
CpencrBa NacCCUBHOM M XUMUYECKOM 3aIIUThl. OUTOHLINIBI.

3amMra y MHOTOKJIETOYHBIX UBOTHBIX. [IOKpOBBI M HMX NPOW3BOJHBIE.
3amura opranu3smMa oT OoneszHel. IMMyHHas cuctema 4yenoBeka. KieTouHblil u
I'YMOpaJbHBI HUMMYHHUTET. BpOXIEHHBIM W TPUOOPETEHHBIM creruduuecKuii
UMMYyHUTET. Teopus KioHaIbHO-celeKkTuBHOro ummyHnuteta (I1. Dpnux, ©. M.
beprer, C. Tonerasa). BocrianmurenbHble OTBETBHI OPraHU3MOB. Posib BpOKIEHHOTO
MMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

PazgpaxkxumocTe ¥ peryisiquss 'y OpraHu3MoB. PasgpaxumMocTs y
OJTHOKJIETOYHBIX OPraHn3MoB. TakcuChl. Pa3ipaXuMoCTh U PEryssiuus y pacTEHUM.
PocToBbI€ BellecTBa U X 3HaYEHUE.

HepBHas cucreMa u peduekTopHas peryisuus y >KMBOTHbIX. HepBHas
CUCTEMA U €€ OTIEIbl. DBOITIOLMOHHOE YCI0KHEHUE CTPOCHUS HEPBHOW CUCTEMBI Y
XKUBOTHBIX. OTIENbl TOJOBHOIO MO3ra IO3BOHOYHBIX JKUBOTHBIX. Peduiekc u
pednexropHas nyra. be3ycinoBHbIe U yCIOBHBIE pe(IIeKCHI.

['yMopasibHasl peryJisiiys M 3HJOKPUHHAS CHUCTEMa YKMBOTHBIX U YEJIOBEKA.
JKenes3pl PJHIOKPUHHOM CUCTEMBI M KX TOPMOHBI. JleicTBHE TOPMOHOB. B3auMocCBsI3b
HEPBHOU M SHIOKPUHHON cucteM. ['unoranamo-runoduszapHas cucrema.

JemoHcTpanuu

[Toptper: U. 11. [1aBnos.

Tabmuupl 1 cxembl: «OAHOKIETOYHBIE BOAOPOCIH», «MHOIOKIETOYHbIE
Bojiopocin», «baktepumn», «lIpocrerimme», «OpraHbl UBETKOBBIX PACTECHHI,
«CucremMbl  OpPraHoB MO3BOHOYHBIX JKHBOTHBIX», «BHyTpeHHee cTpoeHHue
HaceKoMbIX», «TkaHu pacrenuit», «KopHeBbie cuctembl», «CTpoeHue credsy,
«CTpoeHre NHCTOBOM IUIACTHHKWY, «TkaHUW >KMBOTHBIX», «CKENIET YeI0BEKAY,
«ITumeBapurenpsHas cucrema», «KpoBeHocHas cucrema», «JlpixarenbHas

CHUCTEMA, «HepBHass  cucremay, «Koxay, «MpIl1eyHass ~ CUCTEMay,
«BplgenurenbHas CUCTEMa», «IDHAOKPUHHAsA cuUcTeMa», «CTPOECHHE MBIIIIbDY,
«Ammynurer»,  «KuiieuyHomonoctHeie», «CxeMa  MNUTaHUS  PACTECHUN»,

«KpOBEHOCHBIE CHUCTEMBI TIO3BOHOYHBIX JKMBOTHBIX», «CTpoeHHE THIPBDY,
«CtpoeHue 1uiaHapum», «BHyTpeHHee CTpoeHHe IOKIeBOro uepss», «HepBHas
cuctema peio», «HepBHas cucrema ssarymku», «HepBHas — cucrtema
npecmblkaromuxcs»,  «HepBHas  cucrema  nruny», «HepBHas — cuctema
MIIeKoTUTaomuXx», «HepBHas cucrema uenoBekay, «Pedexcy.

ObopynoBaHue: CBETOBOW MHKPOCKOI, MHUKpPOIpEnapaThl OJHOKJIETOUHBIX
OpraHU3MOB, MUKpOMpENnapaThl TKAHEW, PAKOBUHBI MOJUIIOCKOB, KOJUIEKIIMH



HACEKOMBIX, UIJIOKOXXHUX, UBbIE AK3EMIUIIPbl KOMHATHBIX PACTEHUM, repOapuu
pacTeHUN pa3HbIX OTAEJIOB, BIIAXKHBIE IMpenaparbl JKUBOTHBIX, CKEJEThI
MO3BOHOYHBIX, KOJUIEKIIMM OECHO3BOHOYHBIX >KMBOTHBIX, CKEJIET YEJIOBEKa,
00opyI0BaHUE JJI JEMOHCTPALIMK MIOYBEHHOTO U BO3/YIIHOTO MTUTAHUS PACTEHUH,
pacuieruieHus Kpaxmalia v OeIKoB Moj edcTBreM (hepMEHTOB, 000pYAOBaHUE IS
JEMOHCTPALIMH OIBITOB MO U3MEPEHUIO KU3HEHHON EMKOCTH JETKUX, MEXaHH3Ma
JbIXaTEeNbHBIX JBUKEHUH, MOJICJIM TOJIOBHOTO MO3Ta Pa3IMYHbIX )KUBOTHBIX.

JlaGopaTopHasi pabora «3yueHue TKaHEel paCTCHUIN.

JlaGoparopHasi pabora «3ydyeHue TKaHEe 5KUBOTHBIX).

JlaGopaTopHasi padora «3yueHne OpraHoB IBETKOBOT'O PACTEHUSD.

Tema 10. PazmHokeHue M pa3BUTHE OPraHU3MOB

@opMbI pa3MHOKEHHS OPraHu3MoOB: Oecronoe (BKJIOYas BEreTaTUBHOE) U
nosoBoe. Buasl  Oecrnonoro  pasMHOXKEHHS: IOYKOBaHHE, CHOPYJISALUA,
dbparmeHTanus, KIOHHPOBaHUE.

[TomoBoe pa3zmuHoxkeHue. [lonoBele kieTku, wiM rametsl. Meino3. Craaun
Mmeno3a. [loBenenne xpomocoM B menose. Kpoccnarosep. bronorndecknii cMbICIT
M€i103a M TIOJOBOro Impouecca. Melo3 W €ro Mecto B KU3HCHHOM IIMKIIE
OpraHU3MOB.

[IpenzaponsimieBoe pa3Butue. ['amerorenes y :KuBOTHBIX. [10JI0BBIE Kee3bl.
OOpa3zoBaHue U pa3BUTHUE MOJOBBIX KIIETOK. CniepmaToreHes u oorenes. Ctpoenue
MOJIOBBIX KJIETOK.

OmofnoTBOpeHHE U 3MOPHOHAIBHOE pAa3BUTHE JKUBOTHBIX. (CHocoObl
OILTIOIOTBOPEHMS: HApPYKHOE, BHyTpeHHee. [lapTenorenes.

NunuBuyanbHOE pa3BUTHE OPraHU3MOB (OHTOTeHE3). DMOPHOIIOTHS — HayKa
O Pa3BUTUU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTIOSUU.
Konyenyuss mopgocenos u moderu mopghoeenesa. Craguum >3MOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jsrymku). JlpoOmenme. Tumbl  apoOieHus.
Jemepmunuposannoe u HedepMuHuposanHoe Opoobaenue. bracmyna, munvi
onacmyn. OCOOCHHOCTH JPOOJICHUS MJICKOMMUTAIOUIUX. 3apOJABIIICBBIC JIMCTKU
(racTpyJsisaiuus). 3aKiajKa OpraHOB M TKaHEW M3 3apOJIbIIIEBBIX JIUCTKOB. B3anmHuoe
BIIMSIHUE YacTed pa3BUBAIOLIETOCS 3apojbiiia (dMOpHUOHABHAS WHIYKIIHS).
3akyagka IUIaHA CTPOCHUS KUBOTHOTO Kak pPe3yibTaT HEpapXUUYECKUX
B3aMMOJICUCTBUII TEHOB. BriusHue Ha 5MOpPHOHANIBHOE pa3BUTHE PA3TUYHBIX
(haKTOPOB OKPYIKAIOIICH CPE/Ibl.

Poct u pasButue XuBOTHBIX. [locTamMOpuoHanbHBIM Tiepuoa. IIpsmoe wu
HenmpsiMoe pasBuTHe. PaszButue ¢ MeramMopo3oM y OECHO3BOHOYHBIX U
MIO3BOHOYHBIX JKMBOTHBIX. DBHOJOrM4Yeckoe 3HAYEHHWE MPSAMOrO0 M HENPSIMOro
pa3BUTHS, UX PACHPOCTPAHEHHE B Mpupone. THUIbl pocTa KUBOTHBIX. DaKTOPHI
peryisiiuy pocTa >KMBOTHBIX U YesioBeka. CTaguu nmocTaMOpHOHAIBHOTO Pa3BUTHS



y )KMBOTHBIX U uesioBeka. [lepuonpl oHTOreHes3a yemnoseka. CTapeHue U CMEPTh Kak
OMOJOTMYECKUE MPOLIECCHI.

Pasmuoxenne u pasButue pactenuil. ['amerodut m cnopodur. Meiio3 B
’KU3HEHHOM IMKJIe pacTeHui. OOpa3zoBaHue cop B Mpoiiecce Mero3a. 'amerorenes
y pactennil. OmI0I0TBOPEHHUE U PA3BUTHUE PACTUTENBHBIX OpraHu3MoB. [[BoliHOE
OIUTIOIOTBOPEHHE Y IBETKOBBIX pacTeHHil. OOpa3oBaHuE U Pa3BUTHE CEMEHH.

MexaHn3MBbl pEeTyISIAA OHTOI€HE3A Y PACTEHUN U )KUBOTHBIX.

JleMoHCcTpauA

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

Tabmunpl u cxembl: «BereraTuBHOE pa3MHOXKeHUE», «Tumel Oecronoro
pa3MHOXKEHUD», «Pa3zMHOKEHME XIJIAMHIOMOHAIbB, «Pa3MHOXEHHE JBIIIECHBD,
«Pa3MHOXeHue TuApbD, «Menosy, «XpoMocoMbly, «I'amerorenes», «CTpoeHue
AWLEKIETKH U criepMaro3ouna», «OCHOBHBIE CTaAuu OHTOTeHes3ay, «lIpsamoe u
HEelpsAMoe pasButhe», «Pa3zBurhe Manckoro xyka», «Pa3Butue capa”Hum»,
«Pa3Butne narymkwm», «JIBOMHOE OIUIONOTBOPEHHE Y ILIBETKOBBIX PACTEHUN,
«CTpoeHne ceMsH OOHOIOJBHBIX U ABYIOJBHBIX PACTEHUI», «KU3HEHHBIN LMK
MOPCKOU KamyCTbD», «KU3HEHHBIN TUKI MXa», «JKU3HEHHBIN IUKII IAIIOPOTHUKAY,
«OKW3HEHHBIN LUK COCHBLY.

OObopynoBaHue: CBETOBOM MHMKPOCKOI, MHKpPOIpenapaThl SHWLEKIETOK |
CIIEPMATO30UI0B, MOAENb «LIUKIT pa3BUTHS JIATYIIKIY.

JlaGoparopHas padora «l/3ydeHrue CTpOCHUS MOJOBBIX KJIETOK HAa TOTOBBIX
MHUKpPOIIpenaparaxy.

IIpakTnueckass padora «BbisBIEHHME MNPU3HAKOB CXOJICTBA 3apPOIBIIICH
ITI03BOHOYHBIX JKMBOTHBIX).

JlaGoparopnass padora «CTpo€HHE OpPraHoB PA3MHOXKEHHUS BBICHINX
pacTeHUu.

Tema 11. I'eHeTMka — Hayka 0 HaCJeICTBEHHOCTHM M H3MEHYMBOCTH
OPraHu3MoB

Wcropust cTaHOBIEHUS U PA3BUTHS T€HETUKH Kak Hayku. Pabotel I'. Mennens,
I'. ne ®pusa, T. Moprana. Posib 0T€4UE€CTBEHHBIX YYEHBIX B Pa3BUTUU I'€HETUKH.
Pa6oter H. K. Konsiiosa, H. . BaBunosa, A. H. benozepckoro, I'. JI. Kapneuenko,
10. A. ®dunmmnaenko, H. B. TumodeeBa-Pecosckoro.

OCHOBHBIE TEHETUUECKHUE MOHATUS U CUMBOJIBI. ['OMOJIOrHYHBIE XPOMOCOMBI,
aJUIeJIbHBIE TEHbI, AJIbTEPHATUBHBIC NPU3HAKHA, JOMWUHAHTHBIA W PELECCUBHBIN
MPU3HAK, TOMO3UT0Ta, FETEPO3UT0TA, YUCTASl JIMHUSL, THOPUIBI, TEHOTHII, (DEHOTHII.
OCHOBHBIE ~ METOABI ~ TE€HETHUKU:  THOPHUIOJIOTMYECKUN,  LHUTOJIOTHYECKUMH,
MOJIEKYJIIPHO-TE€HETUYECKHM.

JleMoHCTpanun



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

Tabmunp! u cxeMbl: «MeTobl TeHETUKIY, «CXEMBI CKpELTUBAHUS.

JlaGopaTtopnas padora «/lpo3oduna Kak OOBEKT TI'€HETUYECKHUX

HUCCICIOBAHUN.
Tema 12. 3aK0OHOMEPHOCTH HACJIEICTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH MeHaenss — 3aKoH

eAMHO00pa3usi rTuOpUIOB MepBoro nokojeHus. [IpaBuno nomMmunupoBanus. Bropoii
3aKOH MeHaenss — 3aKOH pacLICIUICHUsl IPU3HAKoB. L{UToJIOrMueckre OCHOBBI
MOHOTHOPHUJIHOTO CKpEIIMBaHUs. [ UIoTe3a YUCTOTHI raMeT.

AHanmsupytomee ckpemmBanne. [[poMeKyTOUHBIA XapaKkTep HAcIeIOBaHMUS.
Pacuierienre npu3HakoB IpY HEMOJIHOM JOMUHUPOBAHUM.

JurubpugHoe ckpemurBanue. TpeTuit 3akoH MeHiens: — 3aKOH He3aBUCUMOTO
HaclieI0BaHUsI TPU3HAKOB. [[uToIOrnYeckre OCHOBBI JUTHOPUIHOTO CKPEIIBAHUS.

CueruieHHOe HacienoBaHue rnpuzHakoB. Pabotsl T. Moprana. CuerieHHOe
HACJICIOBAHUE TE€HOB, HAPYIICHUE CLEIUIEHUS MEXAy TIeHaMh. XPOMOCOMHas
TE€OpHUsI HACIIEICTBEHHOCTH.

['eneTuka nosia. XpoMOCOMHBIM MEXaHU3M OMNpPEAEICHUS Mojia. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBI M TeTepOraMeTHhId MOoJ. ['eHeTmueckas
CTPYKTYypa MOJIOBBIX XpoMocoM. HaciienoBanne Npu3HAKOB, CLHETUIEHHBIX C TTOJIOM.

I'eHoTun kak uenoctHas cucrema. [imenoTponus — MHOKECTBEHHOE JECUCTBUE
reHa. MHOXECTBEHHBIM ajuienn3M. B3anMoAencTBUE HEaUIEIbHBIX TI'E€HOB.
KommnementapHocTs. Onuctas. [Tonmumepus.

['eHeTMYECKUI KOHTPOJIb PA3BUTHS PACTEHHM, dKUBOTHBIX U YEJIOBEKA, a TAKKE
(U3MOJIOTHYECKUX  TPOIIECCOB, TOBEICHUS W  KOTHUTHUBHBIX  (YyHKIIHUI.
['eHeTnueckre MeXaHU3Mbl CHMOMOTEHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO35TUH
— Tapa3uT» U «XO3IMH — MHUKpoOOMOM». ['eHeTHYecKkne acmeKThl KOHTPOJIS H
W3MEHEHUs HACJIEACTBEHHOU HH(OPMAIIUHU B MOKOJICHUSIX KJIETOK U OPTaHU3MOB.

JdeMoHcTpanuu

IToptpersl: I'. Mennens, T. Mopras.

Tabmuubr u cxemsl: «IlepBoiii 1 BTOpOil 3akoHbl Menaens», « Tpetuit 3axoH
MeHnnens», «AHanu3upymrouiee CckpelmuBaHue», «HemomHoe aOMUHHUpPOBaHHEY,
«CuerieHHOe HacleoBaHUE TPU3HAKOB Yy Apo3oduibly, «['eHeTnka mojay,
«Kapuotun yenoBeka», «Kapuotun gpozoduiby, «Kapuotun nruiby,
«MHOXeCTBEHHBIN ajIenu3m», « B3aumMoaeicTBUE T€HOBY.

OO6opynoBanue: MOAENb IS JEMOHCTpPAIlMU 3aKOHOB €IMHOOOpasws
THOPUIOB TIEPBOTO TOKOJICHHWS W PACHICIUICHUS TMPU3HAKOB, MOJETb IS
JEMOHCTPAallUM 3aKOHA HE3aBUCHMOIO HACIEIOBAaHMS IPU3HAKOB, MOJEIb IS



JIEMOHCTpAllMM CILEIJICHHOTO HACIEIOBAHUs IMPU3HAKOB, CBETOBOM MHKPOCKOI,
MUKpornpenapar: «JIpozodumnay.

IIpakTuyeckas padora «/3yueHue pe3ynbTaTOB  MOHOTHOPUIHOTO
CKpEIIMBaHUA Y 1PO30DUITBD».

IIpakTuueckass  paGora  «M3yueHue  pe3ylbTaTOB  JUTHOPUIHOTO
CKpEIIMBAHUA Y TPO30(DHUITBD».

Tema 13. 3aK0HOMEPHOCTH U3MEHYHUBOCTH

BzaumopeiictBue reHotuna u cpeabl npu  (HopMUpOBaHUM (DEHOTHIIA.
N3MeHunBOCTh MpHU3HAKOB. KauecTBEHHbIE U KOJWYECTBEHHbIE NMPU3HAKU. Buabl
M3MEHUYMBOCTH: HEHACJIEACTBEHHAs U HACIICICTBCHHASI.

Mopaudukanuonnas U3MeHYMBOCTh. Ponb  cpeasl B (OpMUpPOBAHUU
MOAM(PUKALMOHHON M3MeHunBOoCcTH. HopMa peaknuu npusHaka. BapuairioHHbIN
psan u BapuarnmonHas kpuBas (B. Horanncen). CpoiicTBa MOau(UKAITMOHHOU
V3MEHYUBOCTH.

['eHoTMIIMYECKAsE N3MEHUYUBOCTh. CBOWCTBA TEHOTUIIMYECKON U3MEHYMBOCTH.
Buapl reHOTUNIHYECKON N3MEHYMBOCTH: KOMOMHATUBHAS, MyTallMOHHAS.

KomOunaTuBHass M3MEHYMBOCTHb. Mei03 W MOJIOBOM TMPOIIECC — OCHOBA
KOMOWHATUBHON M3MEHUYUBOCTH. POJIb KOMOMHATUBHON M3MEHUYNBOCTH B CO3MaHUN
TeHETHYECKOT0 pa3HOOOpa3usl B Mpejiesiax OJHOTO BUA.

MyTanmonHass M3MEHYMBOCTh. BuHIbI MyTanuil: TE€HHBIE, XPOMOCOMHBIC,
reHoMHble. CIOHTaHHBIE W  MHIAYUWPOBAHHbICE MyTaluuu. SaepHble U
HUTOIIa3MaTuYeckue MyTtanud. CoMaTUYeCcKUe W MOoJoBble MyTauuu. [IpuunHbI
BO3HUKHOBEHHs MyTauuid. MyTareHel W WX BJIMSHUE HAa OPraHU3MBI.
3aKOHOMEpPHOCTH MYTAIMOHHOI'O TMPOIECCa. 3aKOH TOMOJIOTUYECKUX PSI0B B
HaciencTBeHHo u3MeHunBoctd (H.W. BaBunoB). BHednepHass U3MEHUYMBOCTH U
HACJICICTBEHHOCTb.

Onueenemuxa U INUSEHOMUKA, PpOJb ONULEHEeMUYECKUX Gakmopos 6
HACNe008aHUU U USMEHYUBOCINU (DEHOMUNUYECKUX NPUSHAKOB ) OP2AHUZMOS.

JdeMoHcTpanuu

IToptpersl: I'. ne @pus, B. Moranncen, H. 1. Basunos.

Tabmuiet u  cxembl: «Buasl  u3MmMeHuMBOCTHY», «MoaudukanuoHHas
U3MCHYHUBOCTHY, «KomOnHaTHBHAs W3MCHYHUBOCTHY, «Meios,
«OmnogoTBopeHuey, «I'eHeTnueckue 3a00aeBaHus YeI0BeKa», « Buabl myTammii.

OOopynoBaHue: XKUBbIE U TepOapHbIe AK3EMIUISIPbl KOMHATHBIX PacTeHH,
pucyHku (doTtorpaduu) >KMBOTHBIX C PA3IMYHBIMU BUAAMH U3MEHYUBOCTH.

JlabopaTtopHas padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIMMOHHON W3MEHYMBOCTU. [locTpoeHue BapualMoOHHOTO psga U
BAPUALIMOHHOW KPUBON».



IIpakTuyeckass padora «Mytarmuu y Apo3oduiasl  (HA  TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBEKA

Kapuotun dvenoBeka. MexnyHapoAHas NporpamMma HCCIEIOBaHUS T€HOMaA
YyenoBeka.  MeToabl  M3y4YeHUs ~ TEHETMKH  YEJOBEKAa:  T'€HEaJOTMYECKUU,
OJIM3HEIOBEIH, IIMTOr€HETUYECKUH, MOIYJIAIMOHHO-CTATUCTUYECKHU,
MOJIEKYJISIPHO-T€HETUUECKHM. CoBpemeHHOE ONPENEIICHUE TE€HOTHIIA:
MIOJTHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[111P-ananu3a. HaciaencTBeHHbIe 3a00JIeBaHUs YeslOBeKa. [ eHHbIE U XPOMOCOMHBIC
Oone3HM 4YeloBeKa. boJIe3HM C HACIEACTBEHHON MPEpacioyioKEHHOCTHIO.
3Ha4YCHUE MEAUIUHCKOW T€HETHKHA B MPEAOTBPALCHUU U JICYEHUH T€HETUYECKUX
3a00JieBaHUI 4YelloBeKa. MeauKOo-reHeTUueckoe KOHCYJIbTUpoBaHuEe. CTBOJIOBBIC
KJIETKU. [IoHSATHE «T€HETHYECKOTO Ipy3a». ITUUECKUE aCHEKThl UCCIEAOBAHUN B
00JIaCTH peTaKTUPOBAHUS T€HOMA M CTBOJIOBBIX KIIETOK.

['eneTtnueckue (HakTOpbl TOBBIIICHHON YYBCTBUTEJIBHOCTH YEJIOBEKA K
bU3MYEeCKOMY U XMMUYECKOMY 3arps3HEHUIO OKpYKarouleh cpeabl. ['eHeTnyeckas
MPEIPACTIOIOKEHHOCTD YETIOBEKA K MATOJIOTUSIM.

JleMmoHcTpanuu

Tabmuubr u cxemsl: «Kapuotun demoBeka», «MeToabl U3yUYeHUs] TEHETHUKH
yesjoBekay, «I eHeTnyeckue 3a00I€BaHUs YEIOBEKaY.

IIpakTnueckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHOW.

Tema 15. Cestekuusi OpraHu3sMoB

JomecTukanus u cenekuusi. 3apoKIeHUE CEJIEKIIMU U JOMECTUKAIIUU. Y UCHHE
H. U. BaBunoBa o [leHTpax NpOUCXOXKIEHUS W MHOT000pasvs KyJIbTYPHBIX
pacteHuid. Ponb cenekunu B CO3JaHNU COPTOB PACTEHUN U TTOPOJI )KUBOTHBIX. COPT,
opoja, mTaMM. 3aKOH TOMOJIOTUYECKUX PSAJOB B HACIEICTBEHHON N3MEHYUBOCTH
H. U. BaBunosa, ero 3HaueHue s CEISKITMOHHON pabOTHI.

Metonsl cenekunoHHONW paboThl. M CKycCTBEHHBIM OTOOp: MacCOBBIM U
VHIUBUY AJIbHBIN. Oransl KOMOMHAIMOHHOU CCJICKIINU. HUcnbiTanue
MPOU3BOJUTENICH MO MOTOMCTBY. OTOOp MO TEHOTHIY C TIOMOIIBIO OIEHKHU
(dbeHoTuna NOTOMCTBA U OTOOP MO TEeHOTHUITY ¢ moMolIkio aHanu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJA ~ CEJICKIIMOHHOW  paboTHI.
PanmnanoHHbIl 1 XUMHAYECKUN MyTareHe3 Kak MCTOYHUK MYTAalMK Y KyJbTyPHBIX
dbopm opranu3mMoB. Mcmosib30BaHME TEHOMHOTO PEIAKTUPOBAHUS M METOOB
pekoMOuHanTHbIX JIHK 17151 mosmydeHnust iCXOAHOTo MaTepuara sl CeIeKIUu.

[Tomyuyenue MOJIUIUIONIOB. BryTpuBuaosas TUOpUIN3aIINS.
brmuskopoAcTBEHHOE — CKpelmmMBaHue, win  WHOpumuHr.  HepoactBenHoe
CKpelMBaHue, WM ayTOpUAWHT. ['eTepo3uc W ero mpuumHbL. Vcmonb3oBaHme
rerepo3uca B cenekuuu. Otnanénnas ruGpuauzauud. [Ipeogonenue Oecrioaus



MEKBUJAOBBIX THOPUAOB. JIOCTHKEHHS CEIEKIIMU PACTCHUM U KUBOTHBIX. «3enéHas
DeBONIOYUAY.

CoxpaHeHue U U3y4eHUE TeHETUUECKUX PECYPCOB KYJIbTYPHBIX PACTEHUN U UX
JUKUX pOAUYEH JIJISl CO3/IaHUSI HOBBIX COPTOB U TUOPHUIOB CEIbCKOXO3SIMCTBEHHBIX
KYIbTYyp. H3yuenue, coxpanwenue u YnpaeieHue 2eHemudecKumu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U  NPOMbBICTIOBbIX  JCUBOMHBIX 6 Yeaiax VIAVYUleHUs
Cyuecmeyomux u co30aHusi HO8bIX NOPOO, JNUHUU U KPOCCO8, 8 MOM YUCIe C
NPUMEHEHUEM COBPEMEHHBIX MEMO008 HAYYHBIX UCCIe008aHUL, Nepedosslx uoell u
NepCneKmuBHbIX MexXHOI02ULL.

JleMmoHcTpanuu

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

Tabnuib! u cxembl: «L{eHTpBI TPOUCXOKIECHUS U MHOTO00pa3usi KyJIbTYpPHBIX
pacTenuin», «3aKOH TOMOJIOTMYECKUX PSAAOB B HACIEICTBEHHON HU3MEHUYHBOCTH,
«MeTtonpl cenekiuny, «Otnanéunas rudbpuauzanus», «MyTtaresesy.

JlabopaTopHasi padora «/3yueHue cOpTOB KyJNbTYpPHBIX PACTEHUN U MOPOA
JIOMAITHUX KUBOTHBIX).

JlaGopaTopHasi pabora «/3ydeHre METOA0B CEJICKIIMU PACTCHUIN.

IIpakTnueckas padora «IIpuBuBKa pacTeHUID».

IKcKkypeusi «OCHOBHBIE METOAbI W JOCTHUKCHHS CEJIEKIIMU PACTEHUU U
YKUBOTHBIX (Ha CEJICKIIUOHHYIO CTaHIUIO, MJIEMEHHYIO bepmy,
COPTOMCTBITATELHBIM YYaCTOK, B TEIUIMYHOE XO35KCTBO, B JIAOOPATOPHUIO
arpOyYHMBEPCUTETA WU HAYYHOTO IIEHTPA)».

Tema 16. BuorexHoJI0TMs U CHHTETHYECKAS OMOJIOTHS

OOBEeKThI, HCHOJIb3yeMble B OHWOTEXHOJIOTHMH, — KJIETOYHBbIE U TKAHEBBIC
KYJBTYPBHI, MUKPOOPTaHU3MBI, ux XapaKTePUCTHKA. TpaguuronHas
OMOTEeXHOJIOTHS:  XJIeOOMeUeHne, TMOMyYeHUE KHCIOMOJIOYHBIX MPOIYKTOB,
BUHOjieMEe. Mukpoouonornuecknii cuHTe3. OOBEKTH MHUKPOOMOJIOTUYECKHUX
texHosorui. [Ipou3BoacTBO O€/ika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3naHne TEXHOJOTUM M MHCTPYMEHTOB LIEJICHAIIPABICHHOTO U3MEHECHUS U
KOHCTPYUPOBAHUSI TEHOMOB C II€JIBIO MOJYYEHHUSI OPTAaHU3MOB U UX KOMIIOHEHTOB,
coJiep KaluX HE BCTPEUAIOIINECS B IPUPOIe OMOCUHTETHYECKHUE Y TH.

Knerounas unxenepus. MeToapl KyJIbTypbl KIETOK U TKaHEW PACTCHUN U
KUBOTHBIX. Kpuobanku. Comartudeckass TruUOpUAM3AMS W COMAaTHYECKUN
smOpuorene3. lcnoiab30BaHWE TarlIOWJOB B CEJIEKUMU pacTeHui. [lonyyenue
MOHOKNIOHANbHBIX anmumei. Hcnonv3zoeanue MOHOKIOHAIbHBIX U NOJUKAOHANbHbBIX
anmumen 6 MmeouyuHe. VICKyCCTBEHHOE OIUIOJOTBOpEHUE. PeKOHCTpyKIus
AUIEKJIETOK U KJIIOHUPOBAHUE XKUBOTHBIX. METO/l TpaHCIJIAaHTALUU SAJIEpP KIIETOK.



Texnono2uu 0300po6nenus, KyibmueUupo8arus U MUKPOKIOHANbHO20 PASMHONCEHUS
CeNbCKOXO3AUCMEEHHBIX KYAbMYP.

XpoMOCOMHass W Te€HHas WHXKeHepus. VICKyCCTBEHHBIM CHHTE3 T€HA H
koHcTpyupoBanue pekomouHanTHbix JJHK. Cozoanue mpanceennvix opeanuzmos.
JlocTrxkeHus ¥ MepCIeKTUBBI XPOMOCOMHOM U TEHHOW MHKEHEPUU. JKOJIOTHYECKNE
Y 3TUYECKHUE NPOOJIEeMbl TEHHOW WHKEHEPUU.

Menununckue OuorexHonoruu. [loctrenomuas mudposas meaumuna. [TLP-
JMAarHoCcThKa. MeTaOoJIOMHBIN aHaiu3, TeHOUEHTPUYECKUH aHalu3 MpoTeoMa
YeJIOBEKA JJISI OLIEHKH COCTOSIHUSI €r0 340pOBbs. M CIONb30BaHME CTBOJIOBBIX
kinetok. TaprerHas Tepanust paka. 3D-OuomHkeHepuss ais  pa3paboOTKu
(GyHIaMEHTAIBHBIX OCHOB MEIUIMHCKHX TEXHOJIOTHM, CO3AaHMS KOMILIEKCHBIX
TKaHEW COYETAHUEM TEXHOJIOTHUH TPEXMEPHOro OmonmpuHTHUHTra U ckaddonaunra
JUISL peLIeHUs 3a/1a4 IEPCOHATIU3UPOBAHHON MEIHUIIVHBI.

Co3naHune BEKTOPHBIX BaKLMH C LEJIbI0 00ecredeHuss KOMOMHHUPOBAHHOM
3amuThl oT Bo3Oyautened OPBU, ycTaHoBiieHHE MOJIEKYJSPHBIX MEXaHHU3MOB
¢bynkunonupoBanusi PHK-conepkammyx BUpYCOB, BBI3BIBAIOIIMX OCOOO OIACHBIE
3a00JIeBaHUS YEJIOBEKA U )KUBOTHBIX.

JleMmoHcTpanuu

Tabmunp! 1 cxemsl: «lcnonab3oBaHNE MUKPOOPTaHU3MOB B MPOMBIIIJIEHHOM
pOU3BOJCTBEY, «Kiletounas nHxxenepus», «I eHHass HHKEHEPU».

JlaGopaTopHnasi padora «/3yueHre 00bEKTOB OMOTEXHOIOTUM.

IpakTnueckas padora «lloyyeHrne MOJOYHOKHUCIBIX TPOTYKTOBY.

Ikckypeusi «buoTexHonoruss — BakHEHIIas MPOU3BOJAUTENIbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE TPOU3BOJICTBO)Y.

11 KIIACC

Tema 1. 3apoxkaeHue m pa3BUTHE SBOJIONMUOHHBIX INpeACTABJICHUNA B
ouoJiorumn

OpomonmonHas Teopust Y. JlapBuna. Ilpenmnocbuiku BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb U Hay4dHas aedatenbHocTh Y. JlapBuHa.

JIBrokyIye cuiibl 3BOTIOIIUK BUAO0B 110 Y. JlapBuHY (BBICOKast HHTEHCUBHOCTD
Pa3MHOXKEHHS OpPraHUW3MOB, HACJEICTBEHHas HM3MEHYMBOCTh, Oopbba 3a
CYLLECTBOBAHHE, ECTECTBEHHBIN 1 UCKYCCTBEHHBIN OTOOD).

Odopmiienne cunterndeckor Tteopuu dBotonmu (CTD). HelTpanbhas
Teopust 3Bomound. CoBpeMeHHas 3BOJIOLMOHHAsA OuWojorusd. 3HA4YECHHE
HBOJIIOLIMOHHON T€OpUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHBI MUPA.

JleMoHCcTpauu



[Toptpetsl: Apuctorens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cent-Unep, XK.
Kiosne, Y. lapsun, C. C. YerBepuxos, 1. . HImansraysen, Ix. Xonaein, /. K.
benses.

Tabnuib! u cxemsl: «CucreMa sxuBoit mpupos (o K. JIunuero)y», «JlectHuna
XKUBBIX cymiecTB (1o Jlamapky)», «Mexanusm (GopMuUpoOBaHUs MPUCTIOCOOTICHUHN Y
pacTeHull U )KUBOTHBIX (10 Jlamapky)», «Kapra-cxema mapiupyra myremectBus Y.
Hapsuna», «Haxoaxu Y. [apBuna», «®Dopmbl OOpbObI 3a CYIIECTBOBAHHEY,
«Iloponbl romy0Gei», «MHoroodpasue KyJIbTypHBIX (opM KamycTbl», «Ilopossl
JIOMAIIIHUX >KUBOTHBIX», «Cxema oOpa3oBaHusl HOBbIX BHJIOB (1o Y. [lapBuny)»,
«Cxema COOTHOILIEHUS JABWXKYIIUX CHJI 3BOJIOLHMN», «OCHOBHBIE IOJOKEHHUS
CUHTETUYECKON TEOPUH SBOJTIOLINI.

Tema 2. MuKpo3BoOIIOLHSA U €€ Pe3yJIbTATHI

[TonyssAnps Kak 3JIEMEHTapHas €IWHULA 3BOJOLHH. COBPEMEHHBIE METO/IBI
OLIEHKM TE€HETUYECKOT0 pa3HooOpa3zus M CTPYKTypbl Homyssiuuid. M3meHeHue
reHooH/a TOMYJSIUUKA KaK 3JIEMEHTAPHOE 3BOJIOLMOHHOE SBJIEHUE. 3aKOH
reHeruueckoro paBHosecus [xx. Xapau, B. BaitnOepra.

DneMeHTapHble (aKTOphl (ABUXKYIIME CHJIbI) HBOIIONMH. MyTallMOHHBIHN
npouiecc. KomOunatuBHas wu3MeHuuMBOCTh. Jlpeld reHOB — ciydaiiHbie
HEHaNpaBJICeHHbIE U3MEHEHUS YacTOT aJljiesiel B MOMyIAuusax. DPQPeKkT OCHOBATEIS.
Ippexm o6ymouinounozo eopaviuwika. CHUdCeHUe 2eHemuuyecKko2o pa3HooOpa3usL:
npuuunsl u creocmsusi. llposenenue sa¢pgpexma opeticha eeno6 6 6ONbLUWUX U MATBIX

NONYJAYUSAX. Murpanumu. N3onsauus MOITYJISLIUI: reorpadguieckas
(mpocTpaHcTBEeHHAs ), OMoorndeckas (pernpoayKTHUBHAs).
EctecTBenHbIii oT0Op — HampaBisiomuii ¢gakrop sBomonud. DopMbl

€CTECTBEHHOTO  OTOOpa:  JBWXKYIIMWA, CTAOWJIM3UPYIOIIUNA,  pa3pbIBAOIIMIMA
(mm3pyntuBHbIi). [lomoBoit 0TOOp. BO3HMKHOBEHHE W HBONIOIUS COLUATBHOTO
NOBEJECHUS )KUBOTHBIX.

[Tpucnoco0neHHOCT,  OPraHU3MOB  KakK  pe3yjbTaT  MHKPOAIBOJIIOLIUU.
Bo3HukHOBeHHE NPUCTIOCOOJIEHUI Y OpraHu3MOB. ApoMop(}o3bl U UANOAJANI TALIUH.
[Tpumepsl Tprcnoco0IeHUH y OpraHu3MoB: MOp(hoIornyeckue, PU3noIoru4ecKue,
onoxumuyeckue, noBeAeHUYeckue. OTHOCHUTENBHOCTh  MPHUCIOCOOJIEHHOCTH
OpraHU3MOB.

Bun, ero kpurepum u cTpykTypa. BumooOpazoBaHue Kak pe3yibTar
MUKpO3BOJIOIMU. M3omsamnus — kiatoueBoit (akrtop BugooOpazoBanus. [lytu u
CrIocoObI BUJI000pa30BaHMUS: aJIONaTPpUYECKoe (reorpaduueckoe),
CUMIATPUUIECKOE (3KOJIOTUYECKOE), «MTHOBEHHOE (monuIIOnIU3anus,
rudpuan3anys). JJIMTenbHOCTh 3BOJIIOIMOHHBIX MTPOLIECCOB.

Mexanu3mbl GOpMUPOBAHUS OMOJIOTHYECKOTO Pa3HOO0pa3Hsl.



Pob 3BOTIOLMOHHOM OMOJIOTHH B pa3pabOTKE HAYYHBIX METOJOB COXPAHECHHUS
OonopazHooOpaszusi. MUKpPOIBOJIONUS W KOJBOJIIOIUS IMApa3sUTOB U HUX XO34EB.
Mexanu3mbl (OPMUPOBAHUS YCTOWYMBOCTH K aHTUOMOTHKAM M CTIOCOOBI OOPHOBI €
HEW.

JleMoHCTpaIMuU

[Toptpetsi: C. C. UerBepukos, D. Maiip.

Tabmumplt 1 cxembl: «MyTallMOHHAss HM3MEHYUBOCTHY, «llomymsimonnas
CTpYKTypa BUaa», «Cxema MposiBJIeHUs 3akoHa Xapan—BaiinOepray, «IBuwxyiue
CWJIbl HBOJIIOIUNY, «IKOJIOrHYecKass M30JSAUs MONYJIAlHUi ceBaHCKOU (openny,
«I'eorpaduueckas U301 TUCTBEHHUIIBI CHOMPCKOM U JTMCTBEHHMUIIBI Ay PCKOD»,
«ITonynsIIMOHHBIE BOJHBI YHCIEHHOCTH XUIIHUKOB U KEepTB», «Cxema nercTBUS
€CTECTBEHHOT0 0TOOpa», «@opMbI OOpPHOBI 32 CyliecTBOBaHUEY, « UHyCTpHaIbHBbIMI
MenaHusM», <«OKuBple — uckomaemele»,  «IIOKpOBHTENBCTBEHHas  OKpacka
XKUBOTHBIX», «[Ipegynpexnaronias OKpacka >XUBOTHBIX», «PU3HOIOTUYECKUE
apantaiun», «IIpucnocoONeHHOCTh OpPraHu3MOB U €€ OTHOCUTEIBHOCTBHY,
«Kpurepuu Buaa», «Bunpl-nBoiHuKN», « CTpyKTypa Buaa B npupoae», «CrnocoObl
BHU1000pa3oBaHus», «I'eorpaduueckoe BUA00Opa30BaHUE TPEX BUJIOB JaHIBIIICH,
«2KOoJIOTHYECKOE BUA000pa30BaHUE BUAOB CHHUI, «llomumimouasl pacTeHHid,
«KamycTHO-peneuHbIil ruopumy.

O6opynoBaHue: repOapuu pacTeHUH, KOJUICKIIMM HACEKOMBIX, Uydelia NTHI[ U
3Bepel ¢ mpuMepaMu pas3IMuHbIX MPUCTIOCOOJECHUM, Yydelia MITUILl U 3Bepell pa3HbIX
BHUJIOB, TepOapuM pacTeHW OJU3KHMX BHIOB, OOPA30BABIIMXCSA Pa3IMYHBIMU
CIOCOOAMH.

JlaGopaTopHasi padoTa «BrIsBiIcHNE N3MEHYMBOCTH Y 0COOEH OJTHOTO BUJIAY.

JlaGopaTopHnasi padora «IIpucniocoOneHuss OpraHu3MOB U UX OTHOCUTEIIbHAS
11e71eCO00pPa3HOCThY.

Jlabopatopuass pabora «CpaBHeHHE BHJIOB 1O MOPQOIOTUUECKOMY
KPUTEPHUIO».

Tema 3. Makpo3BoIIOLMS U €€ pe3yJibTaThl

Metonbl  M3ydeHHS MaKpOlIBOMIONMHU. [lajmeoHTOnOrM4yeckue MeTO[bl
uzyueHus: oHBomonuu. Ilepexonubie ¢GopMbl U (PUIOTEHETHYECKUE — PSIIbI
OpraHU3MOB.

buoreorpaguyeckue Metonsl u3ydeHus sBoironuu. CpaBHeHHe GIIOpBl U
(dbayHbl MaTepuUKOB W OCTpPOBOB. buoreorpaduueckue obiactu 3emiau. Bumbl-
DHIAEMHUKHU U PEIUKTHI.

OMOpHUONOrYECKUe U CPABHUTEIHLHO-MOP(OIOTHIECKIE METOAbl U3YUEHUS
IBONIIOLMU. ['€HEeTMYeCKMe MEXaHU3Mbl 3BOJIOLHMHM OHTOI€HE3a M IOSIBICHUS
HBOJIIOMOHHBIX  HOBIIECTB. ['OMOJOrMYHBIE W  AHAJIOTMYHBIE  OPraHbL.
PynuMentapubsle  opraHbl M araBuU3Mbl.  MOJEKYISIPHO-TEHETUYECKHE,



OMOXMMHUYECKHE U MATEMAaTUYECKUE METOAbI U3YUEHUS IBOIIOLUU. [ OMOIOTHYHBIE
redbl. COBpeMEHHbIE METO/IbI IIOCTPOEHUS (PHUIIOTC€HETUYECKUX JICPEBHEB.

XPpOMOCOMHBIE MYTALIMH U 3BOJIOLHUS TEHOMOB.

OO01mue 3aKOHOMEPHOCTH (MpaBuiia) 3BOJOUMU. [IpuHyun cmenvl yHKYuUl.
HeobOpatumocTs 3Bomtonnu. ApanTuBHas paauainus. HepaBHOMEpHOCTh TEMIIOB
ABOJIFOLIUY.

JleMoHCTpanun

[Toptpetsl: K. M. bap, A. O. KoBanesckuii, ®. Mromiep, O. ['ekkens.

Tabnuupbl 1 cxembl: «DUIOreHETHUECKUI PsI JIOMIAIn», «APXEONTEPUKCY,
«3Bepo3yOble  smepel»,  «Crerouedans»,  «Punnodutey,  «CeMeHHbIE
nanopoTHukn», «buoreorpaduueckue 30HbI 3emin», «Jlpelid KOHTHHEHTOBY,
«Penuktey, «HavanpHble cTaauu 3MOPUOHAIBHOIO PA3BUTHS IMO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYHBIE W aHAJOTMYHBIE OpraHby, «PyIUMEHTHI,
«ATaBU3MBI», «XPOMOCOMHBIE HAOOpHI 4YEJIOBEKAa M IIMMIIaH3e», «l JIaBHBIC
HaIlpaBJIEHUS 3BOJIIOIUNY, «O011I1e 3aKOHOMEPHOCTH 3BOJTFOLIHI.

OO6opynoBaHue: KOJUJIGKIIUU, TrepOapuu, MYJSDKA HMCKOMAEMBIX OCTaTKOB
OpPraHU3MOB, MYJISDKA TOMOJIOTUYHBIX, AHAJIOTMYHBIX, PYJIMMEHTAPHBIX OPraHOB H
aTaBU3MOB, KOJUIEKIIMN HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHE )KU3HA HA 3emJie

HayuHble TUMOTE3bl MNPOUCXOXKACHUS >KU3HM Ha 3emie. AOUOTeHe3 H
naHcrepmusi. [JloHayuHble IpeacTaBlIeHUs O 3apPOKJICHUU JKU3HU (KPEAlMOHU3M).
['unore3a NOCTOSSHHOTO CaMO3apOsKICHUS )KU3HU U €€ ONpoBEpKeHHE onbiTamu .
Penu, JI. Cnannannanu, JI. [lacrepa. [IpoucxoxaeHue >ku3Hu U aCTPOOUOIIOTHS.

OcHOBHBIE JTaIlbI HEOPraHUYECKOU JBOJIIOLIUU. [ImanerapHas
(reonmoruueckasi) SBOJIONUSA. XHUMHUYECKass OHBOJIONMSA. AOWOTCHHBINM CHHTE3
OpraHnyeckux BemecTB n3 Heoprannudeckux. Omeir C. Mumiepa u I'. Opm.
O6pazoBanue noaumMepoB u3 MonoMepoB. Koaneparnast runote3a A. M. OnapuHna,
runore3a mnepBuuHoro Oynpona Jx. XompaeliHa, reHeruyeckas rumnore3a [
Ménnepa. Pu6osumer (T. Yexk) u runoreza «mupa PHK» V. T'mnbepra.
dopMupoBaHuE MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

Hcropus 3emnn u MeTobI €€ n3ydeHus. MickonaeMble OpraHu4eCcKUe OCTaTKH.
['eoxpononoruss u e€ meroapl. OTHOCUTENIbHAS U AOCOIIOTHAs T€OXPOHOJIOTHS.
["'eoxpoHoIOrYecKas MKaja: 30HbI, 3pbl, IEPUOJIbI, STTOXH.

HavaneHubie 3Tamnbl OpraHMYecKoOM HBOIOUMU. [losiBIIEeHME W 3BOMIOLUA
NEPBBIX KJIETOK. DBOMIONUSA MeTabonu3Ma. BO3HUKHOBEHHE MEPBBIX HKOCUCTEM.
CoBpeMmeHHbIe MUKPOOHbIE OMOIIJIEHKU KaK aHaJOT MEepPBbIX Ha 3emiie COOOIIECTB.
CrpomatonuTsl. [IpokaprOThI U 3yKapUOTBHI.



[Tpoucxoxaenre syKaproT (CHMOUOTEHEe3). DBOTIOMOHHOE MTPOUCXOKICHHE
BUpPYCOB. [IponcxoxkaeHne MHOTOKJIETOYHBIX OpPraHu3MoB. BO3HUKHOBEHUE
OCHOBHBIX I'PYNI MHOTOKJIETOYHBIX OPraHU3MOB.

OcHOBHBIE ATallbl 3BOJIOLMU BbICIINX pacTeHUil. OCHOBHBIE apOMOP(O3bI
pactenud. Beixonm pacteHuit Ha cymry. [losiBieHHne CIIOPOBBIX pACTCHUH U
3aBoeBaHre uMHU cymu. CemeHHble pacTeHus. [IpouncxoxjaeHue BETKOBBIX
pPaCTCHUMN.

OcCHOBHBIE 3Tallbl 3BOJIOLMHU KUBOTHOTO Mupa. OCHOBHBIE apoMOpP(O3bI
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX
tunoB. [lepBbie XOpAOBBIE KUBOTHBIE. JKH3Hb B BOJE. DBOJIOIUA TO3BOHOYHBIX.
[Ipoucxoxaenne ampuobuii u pentwimil. [IpoucxoxaeHrue MICKONMUTAIONIUX U
ntui. [lpunnun kimodeBoro apomopdosza. OcBoeHue OECIO3BOHOYHBIMU U
MMO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

Pasutne xu3HM Ha 3eMje MO 3paM W MepuoiaM: apxeu, MPOTEPO30i,
najaeo30m, Me3030i, kaiiHo30i. OO0111ast XapaKTEepPUCTUKA KJIMMAaTa U T€0JIOTMYECKUX
npoueccoB. [losiBieHnEe 1 paciBET XapaKTEPHBIX OPraHU3MOB. YTIIE0Opa30BaHUE:
€ro yCJIOBUSA U BIIMSHUE HA ra30BbIil COCTaB aTMOC(EpHI.

MaccoBbie BBIMUPAHUSI — 3KOJIOTMYECKHE KPU3UCHI MpOouUIoro. IIpuunHel u
CJIEICTBUS MAacCOBbIX BbIMUpaHUil. COBPEMEHHBIM 3KOJIOTUYECKUN KpPHU3UC, €r0
ocobenHoctu. [Ipobiema coxpanenus 6mopaznooOpasusi Ha 3emIie.

CoBpeMeHHas cucrteMa opraHudyeckoro mupa. [IpuHuumnel knaccupukanuu
oprann3MoB. OCHOBHBIE CUCTEMATUYECKHUE TPYIIIBI OPTaHU3MOB.

JleMmoHcTpanuu

[Toptpetsl: ®@. Penu, JI. Cnannanuanu, JI. [Tactep, . 1. Meunukos, A. U.
Omapun, JIx. Xonaenn, I'. Ménnep, C. Mumnep, I'. IOpu.

Ta6muie u cxembl: «Cxema omnbita @. Penny, «Cxema onbita JI. [Tactepa mo
M3YUYCHHUIO CaMO3apoKIeHUs *Ku3HW», «Cxema ombita C. Muinepa, I'. FOpwu»,
«JTanbl ~ HEOPraHWYECKOW  3Bomouun», «l'eoxpoHosOrMYecKass  IIKajiay,
«HauanpHble 3Tarnbl OPraHMuecKoi 3BONMIOIUNY, «CxeMa 00pa3oBaHMs 3yKapHOT
nyTéM cumbuorenesa», «Cucrema X uBoW mnpupoabl», «CTpoeHue BUpPYCA,
«Apomopdosbl  pacreHuit», «PuHHOGUTHY, «OIHOKIETOUYHBIE BOIOPOCINY,
«MHoOTrOoKJIeTOUHbIE BOAOpOCHNY», «Mxu», «llamopoTHukn», «l'onocemMeHHbIE
pacteHus», «Opranbl IBETKOBBIX pPacTEHUID, «CXxemMa pa3BUTHS ) KUBOTHOTO MUPay,
«Apomop(o3sbl KUBOTHBIX», «IIpocTeitmuey», «KumeunomnomnoctHeie», «llnockue
yepBu», «YneHuctonorue», «PbiOb», «3emMHOBOIHBIEY, «lIpecmbikarommecsy,
«IItnuppy, «Mitekonurarommuey, «Pa3BuTre XKuU3HU B apXEUCKOU 3pey», «Pa3zputue
)KU3HH B TMPOTEPO30OUCKON 3pen», «Pa3Burhe XKU3HM B NAJICO30MCKOU 3pey,
«Pa3BuTHe XU3HU B ME3030MCKOU 3pe», «Pa3BUTHE )KU3HN B KaHO30MCKOM 3pey,
«CoBpeMeHHas cucTeMa OpraHu4eCcKoro Mupay.



O6opynoBanue: repObapuy pPACTCHWM pa3IWYHBIX OTHAEIOB, KOJIICKIIHH
HAaCEKOMBIX, BJIAKHBIC IIPENapaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUICKIUN
UTJIOKOKHMX, CKEJIETHI TO3BOHOYHBIX KMBOTHBIX, Uy4elIa IITULL U 3BEPEH, KOJUIEKIUU
OKaMEHEJIOCTEW, TOJIE3HbIX MCKOMAEMbIX, MYJSDKA OPraHUYECKUX OCTATKOB
OpTraHU3MOB.

BupryaiabHas sadoparopHasi pabora «MonenupoBaHue onbIToB Muiiepa—
FOpu 1o nzyuenno abMOreHHOTro CUHTE3a OPTaHUYECKUX COSMHEHUI B IEPBUYHOMN
atMocdepe».

JlabopaTtopnasi padora «/I3yyeHue M omnMcaHWE HMCKONAEMBIX OCTaTKOB
JIPEBHUX OPTaHU3MOBY.

IIpakTnueckass padora «l3ydeHne OCOOCHHOCTEM CTPOCHUSI pacTECHUM
Pa3HBIX OTAEIIOBY.

IIpakTHyeckas padora «/3yyeHne ocoOOEHHOCTEH CTPOEHMSI MTO3BOHOUHBIX
YKABOTHBIX».

Tema 5. IIpoucxoxaeHune yea0BeKa — AaHTPOIIOIeHe3

Pa3znensl u 3agaun aHTPONOJIOTHU. METOIBI aHTPOTIOJIOT U H.

CraHoBIEHHE TPEACTABICHUN O IMPOUCXOXKICHHM YEJIOBEKA. PenurmnosHsle
B033peHUs. COBpEMEHHBIE HAYYHBIE TEOPHH.

CX0JZCTBO 4en0BeKa ¢ KUBOTHBIMU. CHCTEMAaTHUYECKOE MTOJIOKEHUE YEIOBEKA.
CBugerenscTBa  CXOACTBA  YEJNOBEKA C  JKUBOTHBIMU:  CPaBHUTEJIBHO-
MOpGOIOTHYECKHE, AMOPHUOJIOTHYECKHE, (hU310I0r0-OMOXUMHUUECKHUE,
nosezieHuUeckue. OTIINYMS YelloBeKa OT KMBOTHBIX. [IpAMOX0OKIEHNE U KOMIUIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE roJOBHOrO MO3ra U BTOPOM CUTHAJIBHOM
CUCTEMBI.

JIBrkymue cuiibl ((hakTOpbl) aHTPOINOreHe3a: OMOIOrHYecKUe, COllUaIbHbIE.
CooTHolIeHNEe OMOJOTUYECKUX U COLUATBHBIX (DAKTOPOB B aHTPOIIOT€HE3E.

OCHOBHBIE CTaJUU aHTpoIOreHe3a. PaHHME uenoBeKOOOpaszHble O00E3bSHbI
(TPOKOHCYJIBI) ¥ pAHHUE TTOHTHUIBI — OOIIHE TMPEIKH YeT0OBEKOOOPA3HBIX 00€3bsH U
JMo/1e. ABCTPaJONUTEKN — JBYHOTHE MPEAKH JIOAEH. UenoBeK yMelbli, MepBbIe
V3TOTOBJICHUS OPYAUHU TpyAa. YeloBeK NPAMOXOISIINN U IIEPBBIN BBIXO JIIOAEH 3a
npenennsl Appuku. YenoBek reifienboepreckuil — o0l npejok HeaH 1epTaIbCKOro
YEJIOBEKA M YEJIOBEKa pPa3syMHOro. YeloBeK HEaHAEepTANbCKUM KaK BHJ JIKOJEH
XOJIOMHOTO KJMMara. YeloBeK pa3yMHbIM COBPEMEHHOTO THIIA, JIEHUCOBCKHM
YeJIOBeK, OCBOEHME KOHTHHEHTOB 3a mnpeneinamu Adpuxu. [laneoreneruka u
MajJeoreHOMHUKA.

OBOMIONMS COBPEMEHHOTO 4YelIOBeKa. EcTecTBEHHBIN OTOOpP B MOMYJISIIMSIX
yenoBeka. MyTannmoHHBIH mporecc ¥ noaumopdusm. [lomymsiuoHHbIE BOJHBI,
nperid renoB, murpanus U «3p(EeKT oCHOBATENs» B MOMYJALUAX COBPEMEHHOIO
YEJI0BEKA.



Yenoseueckne pacel. llonatne o pace. bospmme pacel: eBponeouIHast
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUANbHASs),  MOHTOJOUAHAsS
(a3maTcko-aMepuKaHcKas). Bpems u myTu paccelieHHs 4YelnoBeKa IO ILIaHETe.
EnuHcTBO  4yenoBeueckux — pac. HayuHas  HECOCTOSITENBHOCTh  pacHU3Ma.
[IpucnocoOIeHHOCTh YeoBeKa K pa3HbIM YCIOBHUSIM OKpYKalolehd Cpeabl.
Bnusiaue reorpaduueckoit cpeanl u Aperida reHoB Ha MOP(HOIOTHIO U (PU3HOIOTHIO
YeJoBeKa.

MexaucuuiuinHapHble  MeTojlbl B (usnueckot  (OMOJOTHUYECKOH)
aHTPOMOJIOTUM.  ODBOJIOLMOHHAS ~ AHTPOINOJIOTHS U IAJCOaHTPONOJIOTHS
YeJIOBEYECKUX MOMYJIAUN. bruoconuanbHble UCCIEAOBAaHUSA MPUPOIBI YEIIOBEKA.
HccnenoBanre KO3BOTIOLUHA OMOJIOITMYECKOT0 M COLMAIBLHOTO B YEJIOBEKE.

JleMoHCTpauun

[Toptpersr: Y. lapsun, JI. Jluku, 4. S. Porunckui, M. M. I'epacumos.

Tabnuibl u cxembl: «MeToIbl aHTPOTOJIOTUNY, «['0JJOBHOM MO3I YEJIOBEKaY,
«YenoBekooOpa3Hble 00€3bsiHBDY, «CKelneT uenoBeKa W CKeJeT IIMMITaH3ey,
«PynMMEHTHI U aTaBU3MbBDY, «J|BIXKYIIIME CUIIBI aHTPOIIOTEHE3a», « DBOJIFOIIMOHHOE
JIPEBO  4YENOBEKa», «ABcTpajtonutTek», «YenoBek  ymensii», «YeaoBek
NPSIMOXOIAIINIY, «JleHncoBCckuil yenoBek» «Heanaepranbiupny, « KpoMaHbOHIIBDY,
«IIpenku yenoBeka», «ITanbl 3BOJTIOLNHN YEIIOBEKa», «Packl UeioBeKay.

OOopynoBaHue: MYJSDKM — OKaMEHEJIOCTeH, TPEeAMETOB MaTepualibHOU
KyJbTYpbl TpPEIKOB 4YeJlOBeKa, penpoaykuuu (dororpaduu) KapTUH C
MUdoIOTHYECKUMU U OUOJEHCKUMH CIOKETaMH TPOMCXOXKJICHUSI YEJIOBEKa,
dboTorpaduu Hax0IOK KCKOTIAEMBIX OCTATKOB UEJIOBEKA, CKEJIET YeJIOBEKa, MOJIENb
yeperna 4yeJoBeKa U ueperna MMMITaH3€, MOJIEb KUCTH YeJIOBEKA U KUCTH IIUMIaH3e,
MOJEIHN TOpPCa MPEIKOB YEJIOBEKA.

JlaGopaTopnasi padora «M3yueHne o0cCOOEHHOCTEH CTPOEHHUS CKeJeTa
YEJI0BEKA, CBS3AHHBIX C MPSIMOXOKICHUEM).

IIpakTnueckas padora «/3yueHre SKOJIOrMYeCKUX aJalTalNil YeIIOBEKay.

Tema 6. Jxkojoruss — Hayka O B3aMMOOTHOULICHUSIX OPraHU3MOB H
HA/IOPraHU3MEHHBIX CHCTEM C OKPY:Kalolei cpeaoi

3apoxaeHue U pa3BuTHe 3kojoruu B Tpynax A. 'ymbGonsara, K. @. Pynee, H.
A. CesepuoBa, J. I'ekkensa, A. Tencnu, B. H. CykauéBa. Pa3znensl u 3amauu
sK0J0THH. CBSI3b 3KOJIOTUU C APYTUMH HAyKaMHU.

Metonbl 3kosoruu. IlosieBble HaOMOAEHUS. DKCOEPUMEHTBHI B DKOJIOTHH:
NpUpoOAHbIE W JiabopaTtopHble. MojenupoBaHre B HKOJIOTMU. MOHUTOPUHT
OKPY KAIOIIEH CPeIbl: JTOKAIbHBIN, PETUOHATBHBINA U TJI00ATBHBIN.

3HayeHUE OKOJIOTMYECKUX 3HAHUM IS 4YeJIOBEKa. DKOJOTHYECKOe
MHPOBO33PEHNE KAK OCHOBA CBSA3€W 4enoBeuecTBa C npuponon. GopMupoBaHue
DKOJIOTUYECKOMN KYJbTYpPbI U 3KOJOTHUYECKON IPAMOTHOCTH HACEJICHUSI.



JleMoHCTpanumn

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

Tabmuubl u cxembl: «Pazgensr skonorun», «Meroabl 3Kkosnoruny, «Cxema
MOHHUTOPHUHTA OKPYKAOIIEH CPEABDY.

JlabopaTopHuasi padora «3yuenue METOJ0B JKOJIOTUYECKUX
VCCIICIOBAHUID.

Tema 7. Opranusmsl U cpea OOUTAHUS

DKkoyiornueckre (PakTopbl U 3aKOHOMEPHOCTH uxX aenctus. Kinmaccudukanms
HKOJIOTUYECKUX (PAKTOPOB: a0MOTUYECKUE, OMOTUYECKHUE, aHTpOoNOreHHble. Oo1ue
3aKOHOMEPHOCTH AEHCTBUS 3KoJIorHueckux (akropos. IIpaBuno munumyma (K.
[lInpenrens, 0. JIubux). TonepaHTHOCTb. DBPUOMOHTHBIE U CTEHOOMOHTHBIC
OpTaHU3MBI.

Abuotnyeckue ¢akropel. CBeT Kak sKosiornueckuil ¢akrop. JlelicTBue
Pa3HBIX YYAaCTKOB COJHEYHOTO CIIEKTpPAa Ha OpPraHU3Mbl. DKOJOTHYECKUE TPYIIIbI
paCTEHHII M JKMBOTHBIX II0 OTHOLICHHIO K cBeTy. CHUrHaibpHas poJib CBETA.
DoTONEPUOIU3M.

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

Bnaxuocts kak skonorumyeckuid ¢aktop. IlpucnocoOneHuss pacteHuii K
HoJIIepKaHUI0 BoJHOTO OanaHca. Knaccudukanusi pacTeHHM MO OTHOILEHHUIO K
Boje. [Ipucnoco6ienrs XUBOTHBIX K H3MEHEHUIO BOJHOTO PEXUMA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HA3€MHO-BO3JYIIIHAs, MOYBEHHA,
ryOMHHAasT  TOANOYBEHHAs, BHYTpUOpraHu3MeHHas.  Du3uKo-xumMuyeckue
0COOEHHOCTH cpefl 00uTaHusi opraHu3MoB. [Ipucnoco61eHunss OpraHu3MoB K KU3HU
B Pa3HbIX cpeax.

buonornueckue putmbl. BHemHue u BHyTpeHHUE pUTMBI. CyTOYHBIE H
roJu4yHble PUTMBL. [IprCHOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM M3MEHEHMSIM
YCJIOBUU KU3HU.

Kusznenusie popmbl oprann3moB. [lonsTue o sxu3neHHoi hopme. JKuzHeHHbIE
dbopMbl pacTeHHWl: JEpeBbs, KyCTapHUKH, KYCTapHUYKH, MHOTOJICTHHE TPaBHI,
OJTHOJICTHHE TpaBbl. JKu3HEHHBIC (HOPMBI )KUBOTHBIX: TUIPOOMOHTHI, TEOOMOHTHI,
a’poOroHTHI. OCOOEHHOCTH CTPOCHHS U 00pasa >KU3HH.

buotnueckue daxkTopsl. Buibl OMOTHYECKUX B3aUMOACHCTBUN: KOHKYPEHIUS,
XHUIIHUYECTBO, cuMOn03 u ero ¢opmel. Ilapasutusm, koomepaiusi, MyTyalu3M,
KOMMEHCAJIN3M (KBapTUPAHTCTBO, HaXJICOHUYECTBO). Hetrpoduueckue
B3aMMOJEeUCTBUS  (Tommueckue, (opudeckue, ¢abpuueckne). 3HAUCHUE



OMOTHYECKHX B3aUMOJACMCTBUM JUIsl CYIIECTBOBAHMS OpPraHU3MOB B Cpeie
obutanus. [IpUHIMI KOHKYPEHTHOTO UCKITIOUEHUS.

JleMoHCTpanumn

Tabmuubl U cxembl: «Ikonorudeckue Qaxrtopb», «CBETOBOM CIEKTpY,
«IKOJIOTUYECKHE TPYIIIHI JKUBOTHBIX MO OTHOLICHUIO K CBETY», «TEnIoKpoBHbIE
KUBOTHBIE», «XOJOJHOKPOBHBIE >XUBOTHBIE», «DHU3MOIOIMYECKUE aJanTaluu
KUBOTHBIX», «Cpenbl OOWTaHHMS OpPraHU3MOB», «DBHONOrMYECKHE PUTMBDY,
«Kuznennslie popmbl pacTeHuil», « KuzneHHbie HOpMbI JKUBOTHBIX», « IKOCUCTEMA
HIMPOKOJIMCTBEHHOTO Jiecay, «DKOCHCTEMA XBOMHOrO Jieca», «llemn mnuTaHus»,
«XUITHUYECTBOY, «ITapa3utuzm», «KonkypeHuus», «Cumouosy,
«KommeHcanuszmy.

OGopynoBanue: repOapuu pacTeHUNM U KUBOTHBIX, MPUCHOCOOJEHHBIX K
BIMSHUIO Pa3jMYHBIX SKOJIOTMYECKHX (DaKTOpoB, repOapuu CBETOJIOOUBBIX,
TEHENIOOUBBIX U TEHEBBIHOCIMBBIX PACTEHUN, CBETOJIOOMBBIEC, TEHEIIOOUBBIE U
TE€HEBBIHOCJIMBbIE KOMHATHBIE PACTEHUS, repOaprn U KOJUIEKIUU TEIUIONIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMUYMBBIX PAaCTEHUM, dydelia NTULl U 3Bepeid, repOapuu
pacTeHuil, OTHOCSIMXCA K TUrpoduraM, kcepopuram, mMe30puTaM, KOMHATHBIC
pacTeHus aHHBIX TPy, KOJUIEKIUH >KMBOTHBIX, OOUTAIOUINX B pa3HbIX Cpenax,
repbapun M KOJUJIGKUMH PACTEHMH M IKUBOTHBIX, OOJIaJalOUIMX YepTamu
MPUCIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHHUSM YCJIOBUH KU3HU, TrepOapuu M
KOJUIEKIIUU PACTEHHM M JKUBOTHBIX PA3IMYHBIX >KM3HEHHBIX (POpPM, KOJUICKIUU
KUBOTHBIX, yUYACTBYIOIIHUX B Pa3IMYHBIX OMOTUUYECKUX B3aUMOJICHCTBUSX.

JlabopaTtopuasi padora «BbIsiBIeHHE TMPUCTOCOOTICHUN OpPraHU3MOB K
BIIUSTHUIO CBETAY.

JlaGopaTopnasi paGora «BpisgBIeHUE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPbD».

JlaGopaTopHasi paboTa « AHATOMHUYCCKHE OCOOCHHOCTH PACTCHUI U3 Pa3HBIX
MeCT OOUTaHUS.

Tema 8. IKo10rusi BUAOB U MOIMYJIAMH

DKOJIOTMYECKHE  XapaKTePUCTUKU  TOIMYJISILHH. [lonynsauust  Kak
Ounonoruyeckas cucreMa. Posib HEOTHOPOAHOCTH Cpelibl, PU3NYECKUX OAPHEPOB U
0COOCHHOCTEM OMOJIOrMU BUIOB B (POPMUPOBAHUU MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyJjisiuuid. OCHOBHBIE TOKa3aTeaud NOMYJSIUUU: YHUCIEHHOCTb, IIJIOTHOCT,
BO3pacTHasi W TI0OJIOBasl CTPYKTypa, pOXKIAeMOCTb, MPHUPOCT, TEMI POCTa,
CMEPTHOCTb, MUTPALIUA.

OKoJjioruyeckasl CTpykrypa nonyssiuud. OLieHKa YUCIEHHOCTH MOIYJISLUU.
JluHaMuKa MOMyJSIMUU U €€ peryiasuus. buoTudyeckuii NOTeHLHMA MOMYJISALUH.
MopnenupoBaHue AMHAMUKY nonyJiauuy. KpuBble pocTa YHCIEHHOCTH MOITYJISILUY.
KpuBble BbDKMBaHUSA. Peryisius YUCICHHOCTH MOMYJISALMNA: pojib (PaKTOpOB,



3aBUCSLIMX U HE 3aBUCSALIUX OT IUIOTHOCTH. DKOJIOTHYECKUE CTPATETUU BUJIOB (- U
K-ctparerun).

[TonsitTue 00 sKonoruyeckoil Huie BUaa. MectooOuTanue. MHoromepHas
MoJenb dKosiornyeckon Humun Jx.M. XarunHcoHa. Pa3Mepbl 3KOJI0TMYECKOU
Hui. [loTeHnnanbHas U peann30BaHHAs HULLIU.

Bun xak cucrema nomyisuui. Apeansl BUAOB. BHIBI M MX >KM3HEHHBIE
CTpaTETruu. JKOJOTNYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTU TOBEJECHUS W MUrpaluid >KUBOTHBIX. buosormueckue
WHBA3UH YyKEPOJHBIX BUIOB.

JlemoHcTpanuu

[Toptper: k. . XaTunHCOH.

Tabmuubl W cxembl: «ODKOJOTMYECKUE XAPAaKTEPUCTUKU MOMYJISLUNY,
«IIpocTpaHcTBEeHHass  CTpyKTypa  mnomyisiqum», «Bo3pacTHble  NMHUpPaMHJIBI
nonyysinun», «CKOpOCTh  3aceleHuss IOBEPXHOCTH 3€MJM  Pa3IMYHbIMU
opranuzmammn», «Mojeinb s3xonorundeckoi Humu [Jx. Y. XaTuuHconay.

O6opynoBanue: repdapun pacTeHU, KOJJIEKIIUH )KUBOTHBIX.

JlabGopaTopHnasi padora «IIpucnocoOsieHust CEeMsiH paCTEHUM K PaCCEIICHUION.

Tema 9. Jxosorust cood1mEeCTB. IKOJIOTHYECKHE CHCTEMBbI.

CooOmiectBa opranu3MoB. buorieHo3 u ero crpykrypa. CBsS3UM MEXKIY
OpraHu3MaMH B OHOLIEHO3E.

Okocucrema kKak oTkpbiTas cuctema (A. Jx. Tencnu). OyHKIMOHATBHBIE
OJIOKM OpraHu3MOB B HKOCHUCTEME: IMPOIYLEHTbI, KOHCYMEHTbI, PEIyLEHTHI.
Tpoduueckue ypoBHu. Tpoduyeckue uenu u cetd. AOHOTHYECKHE OJIOKHU
skocucTeM. [1ouBBl ¥ MBI B 3KOCUCTEMAaX. KpyroBopoT BEIECTB U OTOK SHEPTUU
B DKOCUCTEME.

OcHOBHBIE TOKA3aTENU SKOCUCTEMBI. bruoMacca 1 mpoAyKIus. DKOJIOTHUECKHE
UPaMUJIBI YKcell, OnoMacchl U SHEPTUU.

HHunamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. Daykmyayuu.
HampaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — cykueccuu. llepBuuHbie U
BTOPUYHBIE CYKIIECCHM W HMX MPUYUHBI. AHTPONOreHHbIE BO3JIEHCTBUS Ha
cykueccuu. KnnmakcHoe cooOuiectBo. bropaznoodpasue u nmoiaHoTa Kpyropopora
BEIIECTB — OCHOBA YCTOMUNBOCTH COOOIIECTB.

[IpupoaHbIe 3KOCUCTEMBL. JKOCUCMEMbL 03ED U peK. DKocucmembl Mopet u
oKeanos. Ixocucmemvl MYHOP, 1€co8, CMmenel, nyCmbitb.

AHTpOIIOTEHHBIE JKOCUCTEMBI. ArposkocucTtema. ArpoueHo3. Paznnuuns
MEXIY aHTPOIIOIr€HHBIMH U MPUPOJHBIMHU 3KOCUCTEMAMHU.

Ypboskocuctembl. OCHOBHBIE KOMIOHEHTHI ypOoskocuctem. [opoackas
bnopa u ¢ayna. CuHaHTpomm3aius TOpPOJACKOW QayHbl. buonormdeckoe wu
XO035IUCTBEHHOE 3HAYEHUE arpO3KOCUCTEM U YPOOIKOCHUCTEM.



3aKOHOMEPHOCTH (POPMHUPOBAHUS OCHOBHBIX B3aUMOJICUCTBUII OPTaHU3MOB B
sKocucteMax. Ponb kackadnoeo sghghexkma u 6u008-30upuxamopos (Kiouesvix
8U008) 6 QyHKyuoHuposanuu skocucmem. IlepeHOC PHEPTUM U BEIIECTB MEKIY
CMEXHBIMH SKOCUCTEMaMHU. Y CTOMUMBOCTh OPraHU3MOB, MOMYJISIIIUNA U 9KOCUCTEM
B YCIIOBHUSIX €CTECTBEHHBIX M aHTPOIIOTEHHBIX BO3CHCTBHIA.

Mexanuzmvl 6030eticmaust 3a2ps3HeHUll Pa3HblX MUNO8 Ha CYOOP2aHU3MeHHOM,
OpP2aHUBMEHHOM,  NONYJIAYUOHHOM U  IKOCUCMEMHOM  YPOBHAX,  OCHOBYI
9KONIOCUHECKO20 HOPMUPOBAHUSL AHMPONO2EHHO20 6030eucmeausi. MeTo0IOoTUs
MOHHTOPHHTA €CTECTBEHHBIX U AaHTPOIIOT€HHBIX YKOCHCTEM.

JleMmoHcTpanuu
[Toptper: A. JIx. Tencnn.
Tabmuuer u  cxembl:  «CTpykTypa  OuoueHo3a»,  «IDKocUCTeEMa

HIMPOKOJIUCTBEHHOTO Jiecay, « IKOCUCTEMa XBOWHOTO Jecay, «DYyHKIIMOHAIbHbBIE
IpyIIBI OPraHU3MOB B SKOCHUCTEME», « KpyroBopoT BeliecTB B akocucteme», «Lenu
nuTaHus (MacTOWIHAS, JAETPUTHAs)», «IKOJIOTHYECKAs MUpaMuia YHCEeI»,
«IKonorudeckas mupaMuia OMOMacChl», «IKOJIOTHUECKas MUpaMuia dHEPTUNY,
«O0pazoBanue 0onota», «llepBuunas cykieccus», «BoccTaHoBIEHUE Jieca MOCIE
noxkapa», «KocucrteMa o3epa», «ArporeHos», «KpyroBopor BemecTB U MOTOK
OHEPTUU B arporeHosey, «[Ipumepsr ypboskocucTem».

O6opynoBaHue: repOapuu pacTeHUH, KOJUICKIIMM HACEKOMBIX, Uydelia NTHI] U
3Bepeid, repObapuu KyJIbTYpPHBIX H TUKOPACTYIIUX PACTCHHUM, aKBAPUYM KaK MOJIETh
HKOCUCTEMBI.

IIpakTuyeckas padora «/3ydyenue u onucanue ypo03KOCUCTEMBD».

JlabopaTtopunasi padora «M3yueHue pazHOOOpazusi MEIKUX TMOYBEHHBIX
YJICHUCTOHOTHX B Pa3HBIX SKOCHCTEMAaX).

IKCKYpcUsi «IDKCKYpCHsl B TUIIMYHBIM OMOTEo1eHO03 (B MyOpaBy, OEpe3HsIK,
€JIbHUK, Ha CYXOJIOJIbHBIM UM OMMEHHBIN JIyT, 03€p0, O0JI0TO)».

IKCKypcusi «IDKCKYpCHUsl B arposKocHcTeMy (Ha MoJie WIM B TEIUIMYHOE
XO3SMCTBO)».

Tema 10. buocdepa — riodanbHast IKOCHCTEMA

buocdepa — oOmennanerapHas 000J0o4uka 3€MJIM, TJI€ CYIIECTBYET WIH
CyIlleCTBOBaJa kKM3Hb. PazBuTHe mpejacraBieHuit o ouochepe B Tpyaax J. 3rocca.
VYuenne B. U. Bepuanckoro o 6uocdepe. Obmactu 6uocdepsl u e€ coctan. XKupoe
BeIecTBO Orocdepsl U ero GyHKIUH.

3aKOHOMEpPHOCTH cyliecTBOBaHus Onocdepnl. OcobeHHOCTH OHochephl Kak
r7100anpHOM 3KOocHCcTeMBI. JlMHaMuueckoe paBHoBecue B Ouocdepe. KpyroBopotst
BEIIECTB ¥ OMOTEOXUMHUYECKHUE IUKJIIBI (YTIepoa, a30Ta). PUTMUYHOCTH SIBICHUH B
ounocdepe.



3oHanbHOCTH OHMocdepsl. [lousaTre o 6Gnome. OCHOBHBIEC OMOMBI CYIIIH: TYHJIPA,
XBOMHBIE JIECa, CMEIIAHHBIE M IIUPOKOJUCTBEHHBIE JIeCca, CTENH, CAaBaHHbI,
yCTBIHU, TPOIMYECKHUE JIECA, BBICOKOTOPhs. KilnMar, pacTuTenbHbIN U )KUBOTHBIMI
MUp OMOMOB CYIIIH.

CtpykTypa U QyHKIHS )KUBBIX CUCTEM, OLICHKA UX PECYPCHOIO MOTEHIMaja 1
ounochepHbIX QyHKINHA.

JleMoHCTpanumn

[Toptpetsl: B. 1. Bepunanckuii, 3. 3rocc.

Tabmuubr 1 cxembl: «I'eocdepsl 3emmn», «KpyroBopot azora B mpupoje»,
«Kpyrosopor yriepona B npupone», «KpyroBopor kwuciopoga B IpupoIe»,
«KpyroBopoT Boabl B mpupozae», «OcHOBHbIE OMOMBI cymmn», «Kimmarnueckue
nosica 3emnm», «TyHapay», «Takra», «Cmemannsiil jgec», «InpokoIrCTBEHHBIN
necy, «Crenby, «CaBanHay, «IlycTbiHsy, « Tponuueckuid gecy.

OobopynoBanue: repbapun pacTeHUM pa3HbIX OMOMOB, KOJJIEKLIUHU )KUBOTHBIX.

Tema 11. YesnoBek u OKpy:Ka0OIIafA cpeaa

OKOJIOTUYECKHE KPU3UCHI M WX NPUYMHBL. Bo3aelcTBue dYenoBeka Ha
ouocdepy. 3arps3HeHre BO3AYITHON cpebl. OXpaHa BO3ayxa. 3arpsi3HEHUE BOTHOM
cpenbl. OxpaHa BOAHBIX pecypcoB. PaspymieHne mnousel. OxpaHa HOYBEHHBIX
pecypcoB. I3mMeHeHne kimMmara.

AHTpOIIOT€HHOE BO3JCMCTBUE HA PACTUTENbHBIA U KUBOTHBIM MHUp. OXxpaHa
PACTUTENBHOIO M KUBOTHOTO MHpa. OCHOBHBIE NPUHLMUIIBI OXPaHbl MPUPOIBL.
Kpacasie xHuru. Ocob6o oxpansembie npupojansie Ttepputopun (OOIIT).
boraHnyeckue cajpl U 300J10THYECKUE TTAPKU.

OCHOBHBIE TPUHLMIBI YCTOMYHMBOTO PA3BUTHS YEJIOBEYECTBA W IPUPOJIBI.
PannonanbHOE  MPUPOJONOJIB30BAaHME M COXpAaHEHHE  OMOJIOTMYECKOTrO
pasHooOpasus 3emyd. OOIME 3aKOHOMEPHOCTH TJIOOAIBHBIX DKOJIOTHUYECKHUX
Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOT'O KPU3KCa M €T0 BEPOSITHBIE MOCIIEICTBHUS.

Pa3BuTne METOJOB MOHUTOPHMHIA PAa3BUTHS ONACHBIX TEXHOT€HHBIX
npoueccoB. CucmemHvle uccie0o8aHus nepexooa K pecypcocbepezaroujeli u
KOHKYDEeHmMOoCnocooHou snepeemuxe. buonocuueckoe pasnoodpasue u buopecypcul.
Hayuonanvuvle ungopmayuonuvle cucmemsi, odecneuusaroujue O00Cmyn K
uHgopmMayuu NO COCMOAHUIO OMOENbHLIX 6U008 U 3Ikocucmem. OcHogbl
aKopeabuumayuyu dKocucmem U cnocooos 06o0pvOLL ¢ OUONOBDENCOCHUSIMUL.
Pexoncmpykyus Mopckux u HazemMHvIX IKOCUCEM.

JleMoHCTpauu

Tabmu1s! u cxembl: «3arpsizHeHue aTMocepod», «3arpsa3HeHne rTuAPoOCHEpb,
«3arpsizHeHue nouBbly, «[lapHukoBsiii 3¢ dexT», «Oco00 oxpaHsieMble TPUPOIHBIE
TEPPUTOPUMN», «MOJenH yIpaBasieMOro MUpa.



O6opynoBanue: ¢otorpaguu OXpaHSEMbIX pPACTEHWW M >KUBOTHBIX KpacHoii
kHuru Poccurickon ®@enepannu, KpacHON KHUTM peTHOHA.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110
BUOJIOTX HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOCHHS
oOy4YarolMUMHUCs TPOrpaMM CpeaHero oOmiero oOpa3oBaHUs: JIMYHOCTHEIE,
METaIpeIMETHBIE U TTPEIMETHEIC.

B cTpykType NTMYHOCTHBIX PE3yJIbTATOB OCBOCHHS MPOTPAMMBI IO OHOJIOTHH
BBIJICJICHBI CIIEAYIONINE COCTABIISAIONINE: OCO3HAHHWE O0YYaIOIIMMUCI POCCUICKON
IpaXXJaHCKOM MJIECHTUYHOCTH — FTOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIIBHOCTH
U CaMOONpPEACNICHUIO, Haluuyue momugayuu K OOydeHHUIO  OHMOJIOTHH,
yeneHanpasienHoe pazeumue BHYTPEHHUX YOEXKICHUN JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUUYECKUX TPAAMIUMN pa3BUTUS OUOJOTUYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCHb 00YUYAIOIUXCSl PYKOBOJCTBOBATHCS B CBOEH
JESATENbHOCTH LIEHHOCTHO-CMBICJIOBBIMU  YCTaHOBKAaMH, HPUCYLIMMHU CHUCTEME
OMOJIOTMYECKOT0 00pa30BaHUs, HAIUUUe NPABOCO3HAHUS YIKOJOTUUECKON KYJIbTYPHI,
cnocobHocmu cmagums eI U CTPOUTH )KU3HEHHBIC TJIaHBbI.

JInyHOCTHBIE pe3yJIbTaThl OCBOEHUS MTPOTPAMMBbI IO OUOJIOTUM JJOCTUTAIOTCS B
CAMHCTBE YYEOHOW ¢ BOCHUTATEIBHOW JCSITEIBHOCTH B COOTBETCTBUU C
TPAAUIMOHHBIMU POCCUMCKUMU COIMOKYJIBTYPHBIMUA, UCTOPUYECKUMHU U TYXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMH, TPHHSATHIMA B OOIIECTBE MpaBWIaMHA M HOpMaMHU
MOBEJICHUSI W CHOCOOCTBYIOT MpOIECCaM CaMOIIO3HAHUs, CAaMOBOCIIUTAHUS U
CaMOpA3BUTHUA, PA3BUTHUS BHYTPEHHEN MO3WIMU JIMYHOCTH, NATPUOTHU3MA U
YBaXXCHUS K 3aKOHY U IPABOIOPSAJKY, YEJIOBEKY TPyJa U CTAPIIEMY MOKOJICHUIO,
B3aMMHOTO YBa)KCHHUS, OCPEKHOTO OTHOIICHUS K KYJIbTYPHOMY HACJICAUIO U
TPpaAULKSAM MHOTOHALMOHAIBLHOTO Hapona Poccuiickon dPenepauuu, Opupoue u
OKPY’KarolIen Cpee.

JInyHOCTHBIE peE3ybTaThl OCBOEHUsI ydeOHoro mpeamera «buosorus
JIOJDKHBI OTPakaTh TOTOBHOCTh M CITIOCOOHOCTH OOYYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMW, TO3WTHUBHBIX BHYTPEHHHUX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
ONBITA U OMNbITA ACATEIBHOCTH B IMPOIECCE peaar3alyd OCHOBHBIX HAIpPaBJICHUMN
BOCHUTATEILHON AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3UIIMKM 00YYaIOIIEerocs: Kak aKkTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;

OCO3HAHME CBOMX KOHCTUTYITMOHHBIX MTPaB v 00SI3aHHOCTEH, yBaXKCHHE 3aKOHA
Y MIPABONOPSIKA;



TOTOBHOCThH K COBMECTHOM TBOPUYECKOH JIESITEIIbHOCTH MPU CO3JaHUU YUEOHBIX
MPOCKTOB, PEIICHWH YyYeOHBIX U TIO3HABATENBHBIX 3a7a4, BBIMOJHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEACNATh COOCTBEHHYIO IMO3UIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE YYHUTHIBATh B CBOMX JEUCTBHSIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJICH C Pa3HBIMHU YOSKICHHUSIMU, KyJIbTYPHBIMUA IIEHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOIO BBIIOJHEHHUS
y4eOHBbIX, TO3HABAaTEIbHBIX M UCCJIENOBATENbCKUX 3a7a4, YBAKHUTEIbHOTO
OTHOILICEHHS K MHEHHUIO OIIMOHEHTOB IMpU OOCYXKIEHUH CIOPHBIX BOIPOCOB
OHOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K T'YMaHUTAPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUNUCKON IpakIaHCKOU MJEHTUYHOCTH, TAaTPUOTU3MA,
YBQ)XEHHUS K CBOEMY Hapoly, YyBCTBA OTBETCTBEHHOCTH Tiepesl PonuHoi, ropoctu
3a CBOM KpaH, cBOIO PomauHy, CBOM SI3BIK M KYJIBTYPY, HMPOIUIOE M HACTOSLIEE
MHOT'OHAIIMOHAJILHOTO Hapoaa Poccuuy;

[IEHHOCTHOE OTHOILIEHHE K MPUPOJIHOMY HACJIEAUIO U MaMSTHUKAM IPUPOIbI,
JTOCTIXKEHUAM Poccum B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuTHE OWOJIOTHMH, TOHMMAaHHUS 3HAYEHWUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO 00IIeCTBa;

ujeitHas yOeKIEHHOCTh, TOTOBHOCTh K CIIy)KeHHIO M 3amute OTedecTsa,
OTBETCTBEHHOCTb 3a €r0 CyIb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE TyXOBHBIX IECHHOCTEHW POCCUICKOT0 HAPOJa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACH Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH;

OCO3HAHHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUYUBOTO Oy IyIIErO;

OTBETCTBEHHOE OTHOLIECHHUE K CBOUM POJMUTENSAM, CO3JJaHUI0 CEMbU HA OCHOBE
OCO3HAHHOI'O TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUHM C
TpaauuusMHu Hapos1oB Poccuu;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOIIICHUH;

MMOHMMAaHKUE YMOLUMOHAIIBHOTO BO3JICUCTBHS KUBOU MIPUPOIBI U €€ LIEHHOCTH;



TOTOBHOCTh K CAMOBBIPQKEHHUIO B Pa3HbIX BUIAX HCKYCCTBAa, CTPEMJICHUE
IPOSIBIISITH KAYECTBA TBOPUECKOU JTUYHOCTH;

S) ¢usnyeckoro BocnuTaHus, GOPMHPOBAHHMA KYJAbTYPbI 310POBbS U
IMOLMOHAJIBHOIO 0J1arONOy YU :

NOHMMAaHUE U peanu3alysi 310poBOro 1 6€301macHoro oopasa xu3Hu (310poBoOe
MUTaHKUE, COOJIIO/ICHUE TUTUEHUYECKUX MPABUI U HOPM, COATaHCHPOBAHHBIN PEKUM
3aHATHM W OTHObIXa, peryjsipHas (u3uyeckas aKTUBHOCTB), OEpEKHOrOo,
OTBETCTBEHHOT'O M KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (PU3MYECKOMY U
IICUXUYECKOMY 3/10POBBIO;

NOHUMAHUE LEHHOCTH MPAaBWI HHIMBHAYAJIbHOTO M  KOJUIEKTHBHOIO
0€30MacHOro MOBE/ICHUS B CUTYalUAX, YTPOKAIOIIUX 3OPOBBIO U KU3HU JIIO/IEH;

OCO3HAHHWE MOCIEACTBUN W HENPHUITHS BPEAHBIX MPUBBIYEK (YHOTPEOICHHUS
aJIKOTr0JIsl, HAPKOTHKOB, KYPEHHS);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEpCTBa, TPYAOIIO0HE;

TOTOBHOCTh K AaKTHUBHOH JESITEIBHOCTU TEXHOJOTUYECKOH M COLMAIBHON
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, IIAHUPOBATH U CAMOCTOATEIHHO
BBIIIOJIHATH TAKYIO IESITEIIBHOCTB;

UHTEpEC K pa3inyHbIM chepaM MpodhecCHoHATbHON e TeIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccun H  pealn30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbL;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHHI0O W CaMOOOpa30BaHUIO Ha
MPOTSIKEHUU BCEU KU3HH;

7) 3K0JIOTM4ECKOT0 BOCIIUTAHMSA

HKOJIOTHYECKH 11eJIeCO00pa3HOE OTHOIICHHE K TPUPOAE KAK HICTOYHUKY KU3HU
Ha 3emJie, OCHOBE €€ CYIIIECTBOBAHUSI;

NOBBILIICHHE YPOBHS SKOJOTMYECKOM KYJbTYphbl: MPHUOOPETEHHE OIbITa
IUIAHUPOBAHMSI TIOCTYNKOB M OLIEHKM MX BO3MOXKHBIX IOCIEICTBHMA IS
OKPY’KArOIIEN CPEIbI;

OCO3HaHHWE TJI00aTBHOrO XapakTepa SKOJIOTMUECKMX MpoOJeM M IMyTed HuX
pelieHus;

CHOCOOHOCTH UCTIOIB30BATh MIPHUOOPETaEMbIe MPU U3YUECHUH OMOIOTHH 3HAHUS
M YMEHHS TpU peHIeHHd MpoOsieM, CBA3aHHBIX C  palMOHAJIbHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHS B MPUPOJIE,
HAIIPaBJICHHBIX HA COXPAaHEHUE PABHOBECUS B DKOCHUCTEMAxX, OXPaHy BHJIOB,
aKOCUCTeM, brochepsr);

AKTUBHOE HENPUATUE NEUCTBUN, IPUHOCAILNX BPEA OKPYKAIOLIEH TPUPOTHON
cpene, yMeHHe MPOTHO3UPOBATh HEOJIArOMPHUSITHBIE 3KOJOTHYECKHE MOCIEACTBHS
IIPEANPUHUMAEMBIX IEUCTBUM U NIPEJOTBPALATh UX;



HaJIM4HUE PA3BUTOIO 3KOJIOIMYECKOT0 MBIIUICHHS, IKOJIOTHYECKON KYJIbTYpHI,
OIbITa NEeSATENbHOCTH HKOJIOTMYECKOM HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEIIBHOW, KOMMYHUKATUBHOM W COLIMAJIbHOU
MPAKTUKE, TOTOBHOCTU K YYACTHUIO B MPAKTUYECKOMN NIEATEIBHOCTH SKOJIOTUYECKOU
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(OPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKW M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JMaJore
KYJIbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YMTATEIbCKOW KYJIbTYphl KaK CpEACTBa
B3aMMO/ICHCTBUS MEXKTY JIFOJbMU U TIO3HAHUSI MUDA;

NMOHMMaHWE creruduKd OWOJIOTMM KaK HayKd, OCO3HAaHHUS €€ poJikd B
bopMHUpPOBaHUU PAIMOHATIFHOTO HAYYHOT'O MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
mpeacTaBlieHuss 00 OKpYXalollleM MHpPE KakK O €AMHCTBE MPHUPOJIbI, YeIOBEKa U
oOIIecTBa, B MO3HAHMM NPUPOAHBIX 3aKOHOMEPHOCTEH M PEIICHHH Npo0iIeM
COXpaHEHUs! IPUPOAHOIO PABHOBECHS,

yOEXKIEHHOCTh B 3HAUMMOCTH OMOJIOTUU JJII COBPEMEHHOW LMBHIIM3AIUU:
oOecrieueHuss HOBOT'O YpPOBHS Pa3BUTHSA MEAMIIMHBI, CO3aHHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX pelIaTh  PECypCHbIEe  MPOOJIEMBI  Pa3BUTHS
YeJI0BEUECTBA, MOMCKA MyTeil BBIXOAA U3 II100aJbHBIX HKOJIOTHYECKUX MPOOIEM U
oOecrieyeHusi  Mmepexoja K  YCTOMYMBOMY  Pa3BUTHIO,  PAlMOHAIILHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECypcoB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHUU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIINIEHUs OOIIEeH KyJIbTYpbl, €CTECTBEHHO-HAYyYHOH T'paMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJILHOM TPaMOTHOCTH OOydaromuxcs, GopMHpyeMOi
IPY U3y4YCHUN OUOJIOTHH;

MOHMMAHHUE CYUIHOCTU METOJIOB MO3HAHUS, UCTOJb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH HCIIOJNb30BaTh IOJy4YaeMble 3HAHUS [JIs aHalu3a |
OOBSICHEHHUS SIBIICHUN OKPYXAIOLIEro MUpPA U MPOUCXOAANIMX B HEM M3MEHEHUH,
yMEHHUE JieflaTh OOOCHOBAHHBIE 3aKJIIOUEHMSI HAa OCHOBE HAyuyHbIX (DaKTOB H
MMEIOIIUXCS JAHHBIX C [IEJIbIO MOTYUYEHHS JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHMS JIs
pelieHus Ipo0JIeM B peaabHbIX )KU3HEHHBIX CUTYAIUAX;

OCO3HAaHHUE LEHHOCTH HAYYHOM JESATEIbHOCTH, T'OTOBHOCTH OCYIIECTBIISATH
MPOEKTHYIO U UCCIEA0BATENBCKYIO AEITEIbHOCTh MHIUBUAYAJIBHO U B TPYMIIE;

TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHNI0, K aKTUBHOMY IIOJTYYEHUIO HOBBIX 3HAHWUW MO OWOJIOTHU B
COOTBETCTBHHU C KU3HEHHBIMH MOTPEOHOCTIMHU.



METAIIPEIMETHBIE PE3YJIBTATbBI

MertanpenMeTHble pe3ybTaThl OCBOCHUS yuyeOHOTo mnpeamera «buonorus»
BKJIIOYAIOT: 3HAYMMble i (OPMHPOBAHUS MHUPOBO33PEHUSI O0YyUYaIOIIMXCS
MEXIUCIUTUIMHAPHBIE (MEXKIIPEIMETHBIC) 00IlIeHayYHbIe TMOHSATHUS, OTpa)Karouue
IIEJIOCTHOCTh HAyYHOM KapTHHBI MHUpa M CHEeNU(PUKYy METOJO0B TIO3HAHUS,
WCITOJIb3yeMbIX B €CTECTBEHHBIX HayKaX (BEIIECTBO, DHEPTHS, SBJICHHE, TPOIIECC,
CUCTEMa, Hay4yHbIH (akT, MPUHIUII, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
uccienoBanue, HabJoIeHne, U3MEpPEHUE, IKCIIEPUMEHT U APYTHE); YHUBEPCAIbHbBIE
y4ueOHbIe JeHCTBUSA (IMO3HABaTEIbHBIC, KOMMYHHKATHBHBIC, PETYJSTUBHEIC),
obecnieunBaroniye GopmMupoBaHrue (PyHKIMOHATBHOW IPaMOTHOCTH M COIMATIBHOMN
KOMIIETEHIIMH ~ OOYy4YaloIIMXCA; CHOCOOHOCTh OOyYaroUIuXcsli  HMCIOJIb30BaTh
OCBOCHHBIE MEXKTUCIUTIIIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUSI U YHUBEPCAJIbHBIC
y4eOHbIE ICUCTBUS B TO3HABATEIILHON U COIIMAILHON TIPAKTUKE.

B pesynbrate nzydeHus OMOJI0THH Ha YPOBHE CPEAHETO 00111ero 00pa3oBaHUs
y oOydaromierocsi OyayT chOpMUpPOBaHbl [MO3HABATENIbHBIE YHUBEPCAIbHbBIC
y4ueOHbIE JEHCTBUS, KOMMYHHUKATHBHBIC YHUBEpCaJIbHbIC YydeOHbIC JICHCTBUA,
PETYJISTUBHBIC YHUBEPCAIIbHBIE YUeOHbIC JEHCTBUS, COBMECTHAS JEATEIbHOCTD.

MeTtanpenMeTHbIe PE3yJIbTaThl OCBOCHUSI MPOTPAMMBI CPEIHETO OOIIero
00pa30BaHus JOJKHBI OTPAXKATh:

OBaaneHue YHHUBepPCAJIbHBIMH yueOHBIMU NMOo3HABaTeJbHBIMH
AEeCTBUSIMM:

1) 6a30Bble JJOruvYecKue aeMcTBUSI:

CaMOCTOATENLHO  (opMyNIHpOBaTH W aKTyaJM3UpOBaTh  MpobJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCITOJIB30BaTh TMPU OCBOCHWM 3HAHWA TPHEMBI JIOTHYECKOTO MBIITUICHHUS
(amanm3a, cMHTE3a, CPaBHECHMS, KiIIacCU(UKAIIUK, 0O00OIICHHUS ), PACKPBIBATh CMBICIT
OMOJOTUYECKUX TOHATUM (BBIIETSATh UX XapaKTEpHbIE MPU3HAKW, YCTAHABIIMBATH
CBSI3H C IPYTUMH TTOHATHSIMH );

OTPENCIATh 1ETU JeATEIBHOCTH, 3ajaBas TapaMeTpbl W KPUTCPUH UX
JOCTHKEHUSI, COOTHOCUTD PE3YJIBTATHI ACSTEIHHOCTU C TOCTABICHHBIMHU LIEIISIMU;

WCITIOJIb30BATh OMOJIOTUYECKUE TTOHATHUS IS OOBSICHEHUST (DAaKTOB U SBJICHHMA
KUBOM MPUPOIBI;

CTPOUTH JIOTHYECKHE pPacCCyKIeHUs (MHIyKTUBHBIC, IEAYKTHUBHBIC, IIO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEUMS] B PAaCCMATPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BBIBOJIBI M 3aKITIOUEHUS;

MPUMEHSTH CXEMHO-MOJICIIBHBIE CPEACTBA ISl TPEACTABICHHS CYIIIECTBEHHBIX
CBA3€ M OTHOLIEHWH B H3y4YaeMbIX OHOJIOTMUECKHMX OOBEKTaX, a TaKkxKe
MPOTUBOPEYHMI PA3HOTO poOja, BBISABICHHBIX B PA3JIUYHBIX HH()OPMAIMOHHBIX
MCTOYHHKAX;



pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C YYETOM aHAIM3a WMEIOIIUXCS
MaTepHaATbHBIX M HEMAaTEPHUATILHBIX PECYPCOB;

BHOCHUTBH KOPPEKTHUBHI B ICSITCIIbHOCTh, OIICHUBATH COOTBETCTBHE PE3YIHTATOB
IEJISIM, OTICHUBATh PUCKHU TIOCTICICTBUN ACSITEITLHOCTH;

KOOPIMHHUPOBATH U BHITIOJIHATH PaOOTY B YCIOBHUSAX PEAbHOTO, BUPTYaJIbHOTO
¥ KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH )KU3HEHHBIX MTPOOJIEM.

2) 0a30BbI€e HCCJIEI0BATEIbCKHE NeliCTBUSA:

BJIQJICTh HaBBIKAMHU YY€OHO-UCCIICIOBATENBCKON U MMPOCKTHON JESTEIBHOCTH,
HAaBBIKAMHM  paspelieHusi MpoOsieM, CIHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSATEILHOMY IOMCKY METO/IOB PEIICHUS MPAKTUICCKUX 3a7a4, TPUMEHEHHUTO
Pa3TUYHBIX METOJIOB TTO3HAHUS;

UCIIOJIB30BaTh PA3JIMYHBIE BHUJBI JCSITEIBHOCTH M0 TOJYyYEHHUIO HOBOTO
3HAHMS, €r0 HWHTEPHpeTalnH, MPeoOpa3oBaHUI0 U TNPUMEHEHHIO B YUYEOHBIX
CUTYaIMsIX, B TOM YHCJIE TIPH CO3IaHUH YICOHBIX U COITMATBHBIX IIPOCKTOB;

dbopMHpOBaTh HAYYHBI TUI MBIIIJICHUS, BIAJCTh HAYYHOW TEPMUHOJIOTHEH,
KJTFOUEBBIMHU MTOHATUSIMHU U METO/IAMH;

CTaBUTh H (HOPMYIUPOBaTh COOCTBEHHBIC 3a7ayll B 00pa30oBaTEIbLHOU
NESATETLHOCTH U KU3HEHHBIX CUTYaIIUSIX;

BBISIBIIATh TPUIUHHO-CIICACTBEHHBIC CBS3M M aKTyaIM3UpOBaTh 3ajady,
BBIJIBUTATh TUTIOTE3Y €€ PEIICHUs, HAaXOAUTh apTyYMEHTHI JJIs JOKa3aTeIhCTBA CBOMX
YTBEP)KJICHUM, 3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEIIICHUS,

aHAIM3UPOBAaTh TIOJNYYCHHBIE B XOJE pEIICHUS 3aJaydl  pPe3yJIbTaThl,
KPUTUYECKU OIICHUBATh UX IOCTOBEPHOCTH, MPOTHO3UPOBATh M3MEHEHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OIICHKY HOBBIM CHTYAIlUsIM, OIICHUBATH MMPUOOPETEHHBIN OIIBIT;

OCYIIECTBJIATH IIEJICHANIPABICHHBIA TMOUCK TIEPEHOCAa CPEACTB U CIIOCOOOB
JeNUCTBUS B MPO(GECCHOHANTBHYIO CPEy;

yMETh TIEPCHOCHUTHh 3HAHUS B IMO3HABATEIBHYIO M TPAKTHYCCKYIO 00JIacTH
KU3HEICITCIIEHOCTH;

yMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00IacTeH;

BBIJIBUTATh HOBBIC WJICH, MpeJjiaraTb OPUTHHAIBHBIC MOIXOJbI U PEIICHUS,
CTaBUTH MPOOJIEMBI U 33/1a4H, JIOIMTYyCKAIOIINE aJbTEPHATHBHBIC PEIICHUS.

3) pabora ¢ uHpopmaumei:

OPUEHTHPOBATHCS B PA3TUYHBIX HCTOYHUKAX MH(POpMaImu (TeKcTe y4eOHOTOo
mocoOusl, HAYYHO-TIOMYJISIPHOW JUTEpaType, OWOJOTUYECKHX CIIOBapsSX U
CIIPaBOYHMKAX, KOMIBIOTEPHBIX 0Oa3zax NMaHHbIX, B VHTepHETE), aHaIM3UPOBATH
WH(OPMAITUIO PA3TMYHBIX BUIOB U (HOPM MIPEACTABICHHS], KPUTUIECKH OI[CHUBATH
e€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;



dbopMyIMpOBaTh 3alpPOChl U MPUMEHATH PA3IUYHbIE METOMABI MPU TMOUCKE U
otbope Omosornyeckoil mHGOpMaIMU, HEOOXOIUMOU I BBIMOTHEHUS y4EOHBIX
3aj1ay;

npuoOpeTaTh OMBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHI, COBEPIICHCTBOBAThH KYJbTYpPYy aKTUBHOTO MCIIOJIb30BAHUS PA3JIMYHBIX
MIOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMAlbHYIO  (OpMy  MpEACTaBICHUS
ounosiornyeckoi nHGopManuu (CxeMbl, rpadUKu, TUarpaMMbl, TAOJIUIIbI, PUCYHKU U
Jpyroe);

UCIOJIb30BaTh HAy4yHBIM A3BIK B KayecTBe CpeAcTBa Mpu padoTe ¢
OMOJOrMyeckod HHPOpMalUME: NPUMEHATh XHUMHUYECKHE, (U3UYECKUE U
MaTE€MaTUYeCKHe 3HaKU W CUMBOJBI, (OpPMYJibl, aOOpeBUAaTypy, HOMEHKIATYpY,
UCIONB30BaTh U NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPEICTBA
HaIJIIHOCTH;

BJIAJETh  HABBIKAMM  pAacloO3HaBaHWd M 3allUThl  MH(OpManuwy,
MH(OPMATMOHHOW 0€30MaCHOCTH JINYHOCTH.

OBiaeHue YHMBEPCAJIbHBIME KOMMYHUMKATHBHBIMH 1eHCTBUSMMU:

1) o61enme:

OCYIIECTBISATH KOMMYHHUKAIIUU BO BCeX cepax *KU3HU, AKTUBHO y4aCTBOBATh
B JMAJIOTe€ WJIM JTUCKYCCHUU O CYIIECTBY OOCykaaemMoi TeMbl (YMEHHE 3a/71aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJIEHUS OTHOCHUTENIbHO BBINOJHEHHUS MpeiaraeMomn
3aJlayy, YYUTBIBaTh MHTEPECHl U COTJACOBAHHOCTH IMO3UIMUI JPYTUX YYaCTHUKOB
JIAaJIoTa UK IUCKYCCUU);

pacro3HaBaTh HEBepOalibHblEe CpeJCTBa OOIICHMs, IMOHUMAaTh 3HAYCHUE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUJIOK BO3HMKHOBEHUS KOH(JIMKTHBIX CUTyaluH,
YMETh CMATYaTh KOHPJIMKTHI U BECTH IEPETOBOPHI;

BJIQ/IETh PA3IMYHBIMH CHOCOOaMM OOILEHUS U B3aUMOJECHCTBHUS, MOHUMATH
HaMEPEHUs IPYTUX JIIOJIeH, MPOSBIATh YBAKUTEIBHOE OTHOIIEHHE K COOECETHUKY
U B KOPPEKTHOU Gopme hopMyIupoBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHHUSI C HCIOJIb30BAaHUEM
SA3BIKOBBIX CPEJICTB.

2) coBMecTHasi 1eITeJIbHOCTD:

NOHUMAaTh M HCIIOJIb30BaTh MPEUMYILIECTBA KOMAHIHON M WHIWBHUAYaJIbHOU
paboThI MpU PEIICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
MPUMEHEHUS TPYIIIOBBIX (HOPM B3aMMOJEHCTBUS MPHU PEIlIeHUH Y4eOHOH 3a1auH;

BBIOMPATh TEMATHUKy M METOJbl COBMECTHBIX JEUCTBHI C YYE€TOM OOIIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KJOro 4jeHa KOJUIEKTHBA,;

OPUHUMATh LM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBaTb U
KOOPJIMHUPOBATh ACHCTBUS MO €€ JOCTUKEHHUIO: COCTaBISATh IJIaH JCHCTBUH,



pacnpenensaTb poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIAaThb pe3yJIbTaThl
COBMECTHOM padoThI;

OLICHMBATh KAYECTBO CBOETO BKJIA/1a M KAXI0r0 yYaCTHUKA KOMaH/Ibl B OOIIHIA
pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

Mpe/iaraTb HOBBIE TIPOEKTHI, OLEHHMBAaTh HUIEU C TO3ULUUA HOBU3HBI,
OpPUTHMHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISATh IO3UTUBHOE CTPATETMYECKOE IOBEACHUE B PA3IUYHBIX
CUTYaIMSIX, TPOSBIISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIMATHBHBIM.

OBJiaieHne YHMBEPCATbHBIMH PeryJSTUBHBIMHU ACHCTBUSIMM:

1) camoopranuzamnus:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHWS JUIsl BBISBIICEHUA NpPOOJIEM U UX
pelIeHUs B )KU3HEHHBIX U YYEOHBIX CUTYaIUSIX;

BbIOMpaTh Ha OCHOBE OHOJIOTMYECKUX 3HAHUI IEJIEBbIE U CMBICIOBBIE
YCTAaHOBKH B CBOMX JEHCTBHSX M IOCTYIIKax MO OTHOLIEHUIO K YKUBOMW IPUPOJIE,
CBOEMY 37I0POBBIO U 3/I0POBBIO OKPYKAIOIINX;

CaMOCTOATENIbHO OCYILECTBIISATh MO3HABATEIbHYIO NESATEIbHOCTD, BBISBIISATH
npo0JieMbl, CTaBUTh U (HOPMYJIUPOBAThH COOCTBEHHBIEC 3aJlaud B 00pa30BaTEIbHON
JEATEIIbHOCTH M )KU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO COCTABJIATh IIJIaH PELICHUS TPOOJIEMBI C YUETOM UMEIOLIUXCS
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOYTCHUMH;

JaBaTh OLIEHKY HOBBIM CUTYalLlUsM;

pacHIMPATh PaMKH Y4EOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPENOYTECHUN;

JieN1aTh OCO3HaHHBIN BHIOOD, apTyMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTH 34
pelIeHuE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CrOoCOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO IIMPOKOW DSPYAMIIMH B
pa3HbIX 00JIACTAX 3HAHWUM, TOCTOSHHO TIOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KYJIbTYPHBIM YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYyalUsiM, BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISM;

BIAJCTh HABBIKAMH  TIO3HABATENBHON  pedIeKCMH  KakK  OCO3HAHMS
COBEPIIAEMBIX JEUCTBHUM M MBICIUTENIBHBIX MPOLECCOB, HMX PE3yJbTaTOB H
OCHOBAHMM, MCIOJb30BaTh MPUEMBI pe@IIeKCUU ISl OLEHKU CHUTYalllH, BHIOOpA
BEPHOIO PEILICHHUS;

YMETh OLEHUBATh PUCKM W CBOEBPEMEHHO IPUHUMATH PELIEHUS M0 HX
CHU)KEHMUIO;

NPUHUMATh MOTHBBI M apryMEHTbl APYTMX NPU aHaIu3€ pe3yJbTaToB
NEATEIIbHOCTH;



3) npuHATHE ce0d U APYIUX:

NPUHUMATH ceOsl, MTOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

IIPUHAMATh MOTHMBBI M apryMEHTBl JAPYTMX I[PU AaHAIU3€ pPe3yJbTaTOB
NEATEIbHOCTH;

IpU3HaBaTh CBOE IPABO U MPABO JAPYTUX HA OLINOKY;

pa3BUBATh CIOCOOHOCTH MTOHUMATh MUP C TIO3HUIIMH JPYTOro YeJIOBeKa.

IMPEAMETHBIE PE3YJIBTATDBI

[IpeameTHbIe pE3yNbTaThl OCBOCHHS COJEPKAHMS Y4eOHOro mpeaMmera
«buonorus» Ha yrIyOJEHHOM YpPOBHE OpPHUEHTHUPOBAHbI Ha oOO€CIeUYeHUE
npopuapHOro  oOyueHust  oOydaromuxcss — Ouojmoruv. OHHM  BKJIIOYAIOT:
crnenuduyeckue AJjisi OMOJIOTUN HAy4YHbIC 3HAHUS, YMEHUS U CIIOCOOBI JEHCTBUI 1O
OCBOCHMIO, UHTEPIIPETAIIMN U TIPEOOPa30BaHUIO 3HAHUM, BUJIBI JEATEILHOCTH 10
MOJIYYSHHUIO HOBBIX 3HAHUW U MX MPUMEHEHHUIO B PA3JIMYHBIX YUYE€OHBIX, a TAKXKE B
peanbHbIX KU3HEHHBIX cuTyanusax. [IpenMeTHbie pe3ynbTaThl MPEACTABICHBI 10
rojam U3y4yeHus.

[IpeameTHbIe pe3ysbTaThl OCBOCHUS yueOHOro mpeamera «buonorus» B 10
Kjlacce NOJKHBI OTPAXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUM O MECT€ W POJM OWOJIOTHUH B CHCTEME
€CTEeCTBEHHBIX HAayK, B ()OPMUPOBAHUU €CTECTBEHHO-HAYUYHOW KapTUHBI MUpa, B
MO3HAHWUU  3aKOHOB TPUPOJBI W  pEIIeHHH TpobJieM  paluoOHaJIBLHOTO
MIPUPOOTIOIH30BaHUS, O BKJIAJIE POCCHUICKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE
OMOJIOTHH;

BJIAJCHUE CHUCTEMOM OHOJIOTMYECKUMX 3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOTIOJIAaraloIre ONOJIOTUYECKUE TEPMUHBI W TMOHATHS (KU3HB, KIIETKa,
OpraHu3M, MeTaboJau3M, TOMEOCTa3, CaMOPETyJSlus, CaMOBOCIPOU3BEICHUE,
HACJIEICTBEHHOCTh, M3MEHUYMBOCTh, POCT W Pa3BUTHE), OMOJIOTHYECKHUE TEOPUHU
(xnerounas Teopus T. llIBanna, M. lllneitnena, P. BupxoBa, xpomocomHasi Teopust
HacnenctBeHHocTH T. Moprana), yuenus (H. WM. BaBumoBa — o meHTpax
MHOT000pa3us U MPOUCXOKACHUS KyJIbTYPHBIX PACTEHHI), 3aKOHBI (€AMHOOOpa3us
MMOTOMKOB TE€PBOr0 IMOKOJICHUS, PACUICIUICHUsI, YUCTOThl T'aMET, HE3aBUCUMOIO
HacienoBanuss [. MeHnensa, TroOMOJOrMYECKUX PSOOB B HACJIEICTBEHHOU
n3menunBoctu H. . BapuiioBa), npuHIMIBI (KOMILIEMEHTAPHOCTH );

BJIAJICHUE OCHOBHBIMHU METOJIaMH HAyYHOTO TIO3HAHMS, HCIOJIb3YEeMbIX B
OMOJIOTUYECKUX HCCIICOBAHUSAX JKUBBIX OOBEKTOB (ONMUCaHUE, H3MEpPEHHUE,
HaOJFOICHNE, DKCTICPUMEHT);

YMEHHE BBIICIATH CYIIECTBEHHbBIE TPU3HAKU: BUPYCOB, KJIETOK IMPOKAPUOT U
DYKAapUOT, OJHOKIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM YHCIIE
OakTepuil, rpudOB, pacTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPTAHOB U CUCTEM
OpraHOB pACTE€HMI, JKUBOTHBIX, 4YEJIOBEKAa, NPOLIECCOB KU3HEAECATEIbHOCTH,



MPOTEKAIOIIUX B OpraHU3Max PAacTEHUH, KUBOTHBIX M YEJOBEKa, OMOIOTHUECKUX
IPOIIECCOB: 0OMEHA BeUIECTB (METab0IM3M), MPEBPAILCHUS SHEPTUU, OpOKEHUS,
aBTOTPO(PHOTO U reTepOoTPOPHOro TUIIOB MUTAHUS, (OTOCHHTE3a U XEMOCHHTE3a,
MUTO3a, M€H03a, raMeToreHes3a, SMOpHOreHe3a, MOoCTIMOPHUOHAIBHOTO Pa3BUTHSA,
Pa3MHOXKEHHUS,  WHJIMBUIYAJILHOTO  Pa3BUTUS ~ OpraHu3Ma  (OHTOreHe3a),
B3aMMOJICHCTBHSI T€HOB, TETEPO3UCA, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTaHABIMBATh B3aMMOCBSI3U MEXAYy OPraHOMJAMHU KIETKH M UX
(YHKIUSAMHU, CTPOCHHUEM KJIETOK pa3HbIX TKAaHEH M UX (QYHKUHMAMH, MEXITY
OpraHaMd M CHCTEMaMU OpraHOB y pPAacCTEHMH, >KMBOTHBIX M 4YEJIOBEKa U UX
GYHKIUSAMHU, MEXAYy CHUCTEMaMH OPraHoB M HMX (QYHKIMSAMH, MEXIy >STanamu
oOMeHa BEIIEeCTB, dTallaMU KJIETOYHOTO IUKJIA U )KU3HEHHBIX I[IUKJIOB OPTaHU3MOB,
TanamMu 3MOpPUOHAIBHOIO PAa3BUTHS, T€HOTHUIOM U (EHOTHIIOM, (DEHOTUIIOM H
dbakTopamu cpelibl OOUTaHUS;

YMEHHE BBIABJIATH OTIUUYMUTEIbHBIE MPU3HAKU KUBBIX CHCTEM, B TOM YHCIIE
pacTeHui, )KUBOTHBIX M YEJIOBEKa;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIINE AapTyMEHThI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJISl TOKA3aTENbCTBA POACTBA OPTraHU3MOB Pa3HBIX
CUCTEeMaTUYECKUX IPYyII;

yMEHHE peniaTh OMOJIOTUYECKUE 33]Ja4H, BBISBISATH NPUUUHHO-CIIEICTBEHHbIE
CBSI3M MEXIY UCCIIeyeMbIMU OMOJOTHYECKUMH TIPOIIECCAaMU U SBIICHUSMU, I€TaTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH TOJIYY€HHBIX PE3yJIbTaTOB;

yMEHUE BBIMOJIHATh JTA0OpATOPHBIE W TPAKTUYECKHUE PadOThI, COOIIOIATH
npaBuia npu padboTe ¢ yueOHbIM U J1a00paTOPHBIM 000PYA0BAHHUEM;

YMEHHE BBIIBUraThb TUIOTE3bl, MPOBEPATh MX SKCIEPUMEHTAIBHBIMU
cpencTBamMu, (GOpMyIUpys Ielb WCCIEIOBAHMS, AaHAJU3UPOBATH IMOJYYCHHBIC
PE3yNBTATHI U JCNaTh BBIBOJIBL;

yMEHHE Y4acTBOBAaTh B y4E€OHO-UCCIIEIOBATEILCKON PaboTe MO OMOJIOTHH,
HKOJIOTUM U MEIUIIMHE, MPOBOJUMON Ha 0a3ze HIKOJBHBIX HAayYHbBIX OOILECTB, U
nyOJMYHO  TPEACTABIATh  TOJYYEHHBIE  PEe3yNbTaThl HAa  YUYEHHUYECKHX
KOH(epeHUusX;

YMEHHE OIICHUBATh JTHUYECKHUE AacCIEeKThl COBPEMEHHBIX HCCIIECOBAaHUN B
o0acTv GMOJIOTUH U MEAUIIMHBI (KJIOHUPOBAaHKE, UCKYCCTBEHHOE OTIOI0TBOPEHHUE,
HaIpaBJIEHHOE N3MEHEHNE T€HOMA U CO3/JaHie TPAHCTEHHBIX OPraHU3MOB);

YMEHHUE OCYIIECTBIIATh OCO3HAHHBIA BBHIOOp Oyayuied mpodeccuoHalIbHON
NESATEIBHOCTH B 00JIaCTH OMOJIOTMH, MEAMLIMHBI, OMOTEXHOJIOTUH, BETEpUHAPUH,
CEJIbCKOTO XO34KCTBA, MUIIEBON MPOMBIIIIICHHOCTH, YIayOIsTh MO3HABATENIbHBIHI
MHTEPEC, HAIPaBJICHHBIM HAa OCO3HAHHBINA BHIOOP COOTBETCTBYIOIIEH Mpodeccuu u
OpoAODKeHHE OWOJIOTMYECKOTO 00pa3oBaHUSl B OpPraHM3alMsIX CPETHETO
1po(heCCHOHATIBHOTO U BBICIIET0 00pa30BaHUsl.



[IpenMeTHbIe pe3yabTaThl OCBOEHUs yueOHoOro mpeamera «buonorus» B 11
Klacce JOJDKHBI OTPAXKATh:

c(OPMHPOBAHHOCTh, 3HAHUW O MECT€ W POJM OWOJIOTHH B CHCTEME
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHUM COBPEMEHHON €CTECTBEHHO-HAYyYHOU
KapTHHBl MHpA, B TO3HAHMM 3aKOHOB MPUPOABI M PEIICHHH SKOJOTHYECKHX
npobyieM 4YelnoBeYecTBa, a TaKkKe B PEIICHHH BOMPOCOB PAMOHAIBHOTO
IPUPOAOIIOIb30BaHUS, U B ()OPMUPOBAHUH LIEHHOCTHOI'O OTHOILIEHHS K MPUPO/E,
OOIIIECTBY, YEJIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOekKHBIX YUEHBIX-OMOJIOTOB B
pa3BuTHE OUOJIOTUY;

YMEHHE BJaJETh CHUCTEMOW OMONOIMYECKHUX 3HAHWUW, KOTOpas BKIOYAeT
ONpEJENEeHUs] W IOHUMAHUE CYIIHOCTH OCHOBOIOJIATAIOMIUX OHUOJIOTHYECKUX
TEPMUHOB M MOHATHM (BHJI, 3KOCUCTeMa, Ouocdepa), OHOIOrMUYECKUE TEOpUU
(aBomroniionHas teopust Y. JlapBuHa, CUHTETUYECKAs] TEOPUS IBOJIIOIMH), YUCHUS
(A. H. CesepiioBa — 0 nmyTsx u HampasieHusx sBomtonuu, B.W. BepHaackoro — o
ounocdepe), 3akoHbl (reHetuueckoro paBHoBecust [[x. Xapau u B. BaiinOepra,
3apojsiieBoro cxojacrea K. M. boapa), mpaBuna (mMunumyma FO. Jlubuxa,
HKOJIOTUUECKON THUpaMuIbl 3HEpPruu), runore3sl (rumoreza «vupa PHK» V.
['un6epra);

YMEHHE  BJQJAETh  OCHOBHBIMH  METOJlaMM  HAy4YHOrO  IO3HAHWA,
UCIOJIb3yEMbIMH B OMOJIOTUYECKUX MCCIIEI0BAHUAX KUBBIX OOBEKTOB U IKOCUCTEM
(onucaHue, U3MepeHue, HaOJIOJEHHE, IKCIIEPUMEHT), CIOCOOAMH BBISIBICHUS U
OLICHKH aHTPOIIOTE€HHBIX U3MEHEHUH B IPUPO/IE;

YMEHHE BBIICIATh CYLIECTBEHHbIE MPHU3HAKU: BHJIOB, OHOr€OLIEHO30B,
IKOCUCTEM H Ouocdepbl, CTAOMIM3UPYIONIETO, ABMXXYIIETO M Pa3pbIBAIOIIETO
€CTECTBEHHOT0 0TOOpA, AJIONATPUYECKOTO U CUMITATPUYECKOTO BUAOOOpa30BaHUS,
BIUSHUA  JBWXKYIIMX  CWJ  DBOJIOINMM  Ha  reHoQoHJ  MOMYJSIUH,
IPUCIIOCOOTICHHOCTH OPTaHMW3MOB K Cpefie OOWTaHUs, YepeIOBaHUsl HANPABICHUN
ABOJIFOLIMH, KPYTOBOPOTA BEUIECTB U OTOKA SHEPTHH B 3KOCHCTEMAX;

YMEHUE YyCTaHaBJIMBaTh B3aUMOCBA3M MEXAY TMpOIECCAaMU HBOJIIOIUH,
JIBIKYIIMMH CHJIaMUA aHTPOTIOT€He3a, KOMIIOHEHTaMHU PAa3JMYHBIX SKOCHUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHHE  BBISIBISITH  OTJIMYUTENbHBIE  MPU3HAKM  JKUBBIX  CHUCTEM,
MIPUCTIOCOOJICHHOCTh BHJIOB K cpefie 0OuTaHWs, a0MOTHYECKUX M OMOTHYECKUX
KOMIIOHEHTOB ~ 9KOCHUCTEM, B3aMMOCBS3€d OpPraHM3MOB B  COOOILECTBAX,
AHTPONOTE€HHBIX U3BMEHEHU B 3KOCUCTEMAX CBOEU MECTHOCTH;

YMEHHE HCIOJb30BaTh COOTBETCTBYIOIINE AapTyMEHThI, OHOJOTHYECKYIO
TEPMUHOJIOTHIO M CHMBOJIMKY JUI J0Ka3aTeabCTBAa POJCTBA OPraHU3MOB PA3HBIX
CHUCTEMAaTUYECKUX TPYIII, B3aUMOCBSI3U OPraHU3MOB U Cpebl OOUTAHUSA, €IUHCTBA



YEJIOBEUECKMX pac, HEOOXOIMMOCTH COXPAaHCHHS MHOT000pa3us BHUIOB U
HKOCUCTEM KaK YCIIOBHUS COCYIIIECTBOBAHMSI IIPUPOJIBI M UETIOBEUECTBA;

yMEHHUE pemaTh OMOJIOTUIECKUEC 3aa91, BBISABISTh TPUUYNHHO-CIICICTBCHHBIC
CBSI3M M@y UCCIICyeMbIMU OMOJIOTHYECKUMH TIPOIECCAaMU | SBIICHUSMU, IeTaTh
BBIBOJIbI U TTPOTHO3BI HA OCHOBAHWH ITOJTYYCHHBIX PE3yJIbTATOB;

YMEHHUE BBIMOJIHATH JTA0OPATOPHBIE W TPAKTUYECKUE PAaOOTHI, COOIIOIATH
npaBuia mpu paboTe ¢ yueOHBIM 1 J1a00paTOPHBIM 000PYAOBAHHUEM;

YMEHHE BBIJBUTATh THIIOTE3bI, MPOBEPATh WX OSKCICPUMECHTAIHHBIMU
cpenacTBamMH, (GOpPMYIUPYs IeJb WCCICIOBAHMS, aHAJTU3UPOBATH IOJYYCHHBIC
pe3yIbTaThl U JENaTh BHIBOIBI,

YMEHHE Yy4YacTBOBaTh B y4E€OHO-MCCIIEIOBATEIILCKOM paboTe Mo OMOJIOrHH,
OKOJIOTUU W MEIWIIMHE, NMPOBOJUMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, W
nyOJMYHO  TPEACTaBIATH  MOJYYEHHBbIE  PE3yJbTaTbl HAa  YUYEHUYECKHX
KOH(DepeHIusX;

yMEHHUE OIEHWBATh THIOTE3bI M TEOPUH O TIPOUCXOXKICHUHN JKU3HU, YEITOBEKA
¥ YEIIOBEYECKUX pac, O MPUYMHAX, MOCICACTBUAX M CIOCO0aX MPeI0TBpAICHUSI
r00albHBIX U3MEHEHUH B Ouocdepe;

yMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBHIOOp Oyaymied mpodeccuoHaIbHON
JeSATEeILHOCTH B 00JIaCTU OMOJIOTUH, SKOJIOTUH, TTPUPOIOTIOIH30BaHUS, MEUIINHBI,
OMOTEXHOJIOTHH, TICHXOJIOTUH, BETEPUHAPHH, CEIBCKOTO XO3SHCTBA, MHUIICBOM
MPOMBITIUICHHOCTH, YTIIyOJIATh TIO3HABATENbHBI WHTEpPEC, HAMpaBIICHHBIH Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  mpodeccm U MPOAOHKCHHE
OMOJOTUYECKOTO 00pa30BaHUs B OPTaHU3AIUSAX CPEIHETO MPO(PECCHOHATBHOTO U
BBICIIIETO0 0Opa3oBaHUSI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

Ne i/

wnm A W NN~

10

11

12
13
14
15
16
17

HaumeHoBaHue pa3aesioB U TeM
NPOrpaMMmblI

buoiiorus kak Hayka

JKuBble cucTEMBI U UX U3yUYEHUE
buonorus knetku

XuMHUecKasi Opranu3anus KIeTKH
Ctpoenue u GyHKIMH KIETKH

OOMeH BellecTB U peBpallleHue S3HEPTUU B
KJIETKE

Hacnencreennas nnpopmanus u
peanu3anys e€ B KIETKE

JKu3HeHHBIN MK KIETKH
Ctpoenue u GyHKIIH OpraHU3MOB
PazmHoOXeHuE 1 pa3BUTHE OPraHU3MOB

I'enernka — HayKa O HaCJICACTBCHHOCTHU U
HN3MCHYMUBOCTHU OPTaHN3MOB

3aKOHOMEPHOCTHU HACJIEICTBEHHOCTH
3aKOHOMEPHOCTH U3MEHYMBOCTH

['enetuka yenoBeka

Cenexkuusi OpraHu3MoB

BuoTtexHonorus u cuHTETHYECKass OMOJIOTHUs

Pe3epBHOE Bpems

KoauuecTBO 4acoB

Bcero

10

— A~ B~ W O

KonTpoabHbl
e padoThbI

IMpakTuyeckn
e padoThI

0.5

0.5
1.5

1.5

0.5

0.5

DJIEeKTPOHHbIE
(uudposrbie)
o0pa3oBaTe/ibHbIE

pecypchl



OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

102

13



11 KJIACC

Ne i/

9

10
11
12

HaumeHoBaHue pa3jesioB U TeM
NPOrpaMmblI

3apoxACHUE U Pa3BUTUE IBOIIOIIMOHHBIX
MPEJICTABICHUIA B OMOJIOTHI

Mukpo3BOIIOLHS U €€ PE3yIbTaThI
MakposBontonus U €€ pe3yJbTaThl

IIpoucxoxaeHue u pa3BUTHE )KU3HU Ha
3emiie

[TpoucxoxaeHre 4enoBeKa — aHTPOIOTreHe3
DKOJIOTHS] — HayKa O B3aUMOOTHOIIICHUSIX

OpTraHru3MOB U HAAOPIraHU3MEHHBIX CUCTCM

C OKpYXaIoIIeil cpeaoi

Opranusmsl U cpeia 00uTaHus

DKOJIOTUSl BUJIOB U TOITYISUN

DKOJIOTUS COOOMIECTB. DKOJIOTUYECKUE
CHUCTCMBI

buocdepa — rimobanbHas sKkocucTemMa
YenoBek U OKpy>Karolas cpeia

PesepBHOE Bpems

OBUIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

KoauuecTBO 4acoB

Bcero

14

15

10

12

99

KoHTpoJibHBI
e padoThbI

IIpakTH4eckn
e padoThbI

1.5

0.5

1.5
0.5

0.5

7.5

DJIEeKTPOHHbIE
(uudposrbie)
o0pa3oBaTe/ibHbIE

pecypchl






HOYPOYHOE IINTAHUPOBAHHUE

10 KVIACC
KonuyecTBo yacos DJIeKTPOHHbBIE
Ne uudposbie
/i Tema ypoka Beero KoHTpo/bHbI IIpakTHyeckn 06pAI0OBATEILHET
e padoThbI e padoThbI & pecypenI

buonorus kak KOMIUIEKCHas HayKa U Kak 1

4acTh COBPEMEHHOTO 00IIecTBa

JKuBble cUCTEMBI 1 UX CBOMCTBA 1

YpoBHeBasi OpraHU3aIus )KUBBIX CUCTEM 1

Wcropust OTKPBITUS U U3YUCHUS KIICTKHU. |

Kiterounas reopus

MeTo 161 MOJIEKYIISIPHOM U KJIIETOUHOM

ouonorun. [Ipaktuyeckas pabora «3yuenue

METO/IOB KJIETOYHOM OMOI0THH | 0.5

(xpomatorpadusi, sekTpodopes, ’

T depeHIManbHOe HEHTPUPYTHpOBaHHUE,

[TLIP)»

XUMUYECKUN COCTAB KIETKU 1

MuHepasbHbIe BEIIECTBA KIETKU, UX |

Ouoyoruveckas poib

Opranuyeckue BelecTBa KJIETKH — OEJIKU.

JlaGopaTtopHas pabota «O0Hapy)eHne 1 0.5

0eJIKOB C TOMOIIIbIO KAUECTBEHHBIX PEAKIUII»

CgoiicTBa, K1accupuKanys U GyHKIUN |

0€eJIKOB



10

11

12

13

14

15
16

17

18

19

20

21
22

Opranuyeckue BelecTBa KIEeTKH —
YTJIEBOJIbI

Opranuyeckue BeIeCTBa KJICTKU — JIMMUIbI
Hyxneunossie kucnorsl. JIHK u PHK.
JlabopaTtopHast pabora «HcciaenoBanue
HYKJIEMHOBBIX KHCJIOT, BBIJICJICHHBIX U3
KJIETOK Pa3JIMYHBIX OPraHU3MOBY

Crpoenne u pynkuuu ATO. [pyrue
Hykieosunrpupocdarsr (HTD)
CexBenuponanue JIHK. MeToapl reHOMUKH,
TPAHCKPUIITOMHUKH, IIPOTEOMUKHU

MeTtoapl CTpYKTYypHOU OHOIOTHN

Tuns! knetok. [Ipokapuornueckas KieTka

CtpoeHnue 3yKapruoTUYECKON KIIETKH.
[Ipaktudeckas padora «/3ydeHue cBOMCTB
KIJIETOYHOU MEMOpaHbD)

IToBepXHOCTHBIN anmnapar KJIeTKH

OnHoMeMOpaHHbIE OPraHOUIbI KIETKH.
[TpakTuyeckas pabora «M3ydyenue 1BUKEHUSA
IIUTOIUIA3MbI B PACTUTENbHBIX KJIETKaX»

[TosryaBTOHOMHBIE OPraHOU Bl KJIETKU:
MHUTOXOH/IPHH, TIacTUIbL. JITabopaTopHast
pabora «VccnenoBanue miasmMoiansa u
JIETUIa3MOJIN3a B PACTUTENBHBIX KIETKAX»
HememOpaHHbIe OpraHoubl KIETKU

Crpoenue u GyHKIUH s71pa

0.5

0.5

0.5

0.5



23

24

25

26
27
28

29

30

31

32

33

CpaBHUTEJIbHAS XapaKTEPUCTHKA KICTOK
sykapuot. JlaboparopHas padora «3yuenue
CTPOCHUA KJICTOK pa3JIMYHBIX OPTraHU3MOB»

ACCUMWISIIINS U TUCCUMUIIALIUS — JIBE
CTOpOHBI MeTabonu3Ma. Tunsl oOMeHa
BeniectB. JlaboparopHas padota «3yuenue
KaTaJTUTHYECKON aKTUBHOCTH ()EPMEHTOB (HA
MpUMepe aMHJIa3bl WU KaTajasbl)»

DepMeHTaTUBHBIN XapaKTep peakiuii
KJIeTOYHOTo MeTabou3Ma. Jlaboparopuas
pabota «/3ydyenue hepMEeHTATUBHOTO
paclerIeH s IEpoKCHa BOAOPOa B
pPacCTUTEIBHBIX U KUBOTHBIX KIIETKAX»

benku-akTuBaTOpH! U OEIKU-UHTHOUTOPEI
ABTOTpO(DHBIN THIT 0OMEHA BEIIECTB
dorocuHTE3

XemocuHtes. JJaboparopnas pabota
«CpaBHeHHe Mpo1eccoB POTOCHUHTE3A U
XEMOCHHTE3a»

AHaspoOHBIe OpraHu3Mbl. Buibl OpoxeHusl.
JlabopaTtopHast pabora «CpaBHEHHE
MIPOIIECCOB OPOXKEHUS U JTBIXaHUS
AdpoOHBIE OpraHU3MBI. JTaIlbI
HHEPreTHYECKOro oOMeHa

SHCpF nus MeM6paHHOFO rpaiucCHTa NpOTOHOB.

Cunte3 AT®: pabota npotoHHOi ATO-
CUHTA3Bbl

Peaknum MaTpu4HOrO CHHTE3a

0.5

0.5

0.5



34
35

36

37

38

39

40

41
42
43

44

45

46

47
48

Tpanckpunuus — Matpuunbiid cuate3 PHK
Tpancnsauus u e€ srarbl

KonupoBanue aMuHOKHCIIOT. Pois pubocom
B OnMocuHTE3€e OeaKa

Opranu3anms reHoMa y IPOKapHoT U
9YKapuoT

MoneKkyJisipHbIE MEXaHU3MbI SKCITPECCUH
TE€HOB Y DyKapUOT

Bupycbl — BHeKJIeTOUHbIE (DOPMBI KU3HH U
oOnuratHele napasuThl. [IpakTuueckas
pabota «Co3naHue MOJIENH BUPYCa»

BI/Ip}ICHHe 3a00/1eBaHUs YCJIOBCKA,
JKHNBOTHBIX, paCTCHI/Iﬁ

HanotexHosoruu B GMOJI0TMH U MEIUITHE
JKv3HEHHBIN MK KIIETKN
Marpuunsiii cuares JIHK

Xpomocomsl. JlabopaTopHas padora
«M3y4eHne XpoMoCcOM Ha TOTOBBIX
MHUKpOIpenapaTax»

I[eJ'IGHI/Ie KJIICTKH — MHUTO3

Tunel kneTok. KapuoknHes U IUTOKUHES.

JlabopaTtopHast pabora «Habmronenue muto3a

B KJIETKAaX KOHYMKA KOpEIIKa Jiyka (Ha
TOTOBBIX MHUKpOIIpEraparTax)»

Perynﬂupm JKHU3HCHHOI'O IUKJIa KJIICTOK

Opl" AHHU3M KaK €INMHOC LICJI0C

0.5

0.5

0.5



49

50

51

52
53
54

55

56

57

58

59

60
61
62
63

64

65
66

Txanu pacrenuii. JlJabopatopHnas pabora
«3y4yeHue TkaHel paCTCHUIN

TkaHU )KMBOTHBIX U Y€JIOBEKA.
JlaGopaTopHas paborta «/3yueHue TKaHen
YKUBOTHBIX)»

Opranbl. Cucremsl opranos. JlaboparopHas
pabota «3ydeHune opraHoB LIBETKOBOI'O
pacTeHus»

Omnopa Tena opranu3mMoB
JIBuKeHne OpraHu3MoB
IIntaHnue opraHu3mMoB

ITuTanue MO3BOHOYHBIX JKMBOTHBIX.
HI/IH_[eBapI/ITeJ'IBHaH CHUCTEMA 4YCJIIOBCKA

JlpIxaHue opraHu3mMoB

I[BIXaHI/IC IMO3BOHOYHBIX )KUBOTHBIX U
YCIOBCKa

TpchnopT BCIICCTB y OpTraHNU3MOB

KpoBeHocHas crcteMa mo3BOHOYHBIX
JKUBOTHBIX U YCJIOBCKA

Brigenenue y opranu3mMoB

3amura y opraHu3MOB

MMMmyHHasI cucTeMa dyeoBeKa
Pa3apaxuMocCTh U peryssnus y OpraHu3MoB

['ymopanbHast peryasiuus U S3HIOKpPUHHAs
CUCTEMa KUBOTHBIX U YeJIOBEKa

q)OpMBI Pa3MHOKCHH A OpTraHN3MOB

[TonoBoe pa3zmMHOKEHUE

S U S w—

0.5

0.5

0.5



67

68

69

70

71

72

73

74

75

76

Metiio3

["amerorenes. O0pa3oBaHUE U pa3BUTHE
HOJIOBBIX KJeTok. JlabopaTopHas paboTa
«H3yueHne cTpoeHus MOJIOBBIX KJIETOK Ha
TOTOBBIX MUKPOTIpEIapaTax»

WNHpuBunyanbHOE pa3BUTHE OPraHU3MOB —
OHTOI'CHE3

3akagKa OpraHOB U TKaHEH U3
3apOAbIIICBBIX JIUCTKOB

Poct u pa3Butue xxuBoTHbIX. JlaboparopHas
pabota «BrIsiBIeHHE IPU3HAKOB CXOCTBA
3apoJIbIIei TO3BOHOYHBIX KUBOTHBIX)

Pa3zMHOXeHUE U pa3BUTHE PACTCHUM.
JlaGopatopHas pabota «CTpoeHHe OpraHOB
Pa3MHOKEHUS BBICIIUX PACTCHUI

Hcropust CTAaHOBIIEHUS M pa3BUTHUS TEHETUKH
KAaK HayKu

OCHOBHBIE TIOHATHUS U CUMBOJIBI T€HETHUKH.
JlaGopatopHas pabota «/{po3oduia kak
00BEKT TeHETUYECKUX HCCIICIOBAHUIN

3aKOHOMEPHOCTH HACJIEI0BAaHUS IPU3HAKOB.
MoHorubpunHoe CKpenBaHme.
[TpakTtuyeckas padora "Mzyuenue
pe3yIbTaTOB MOHOTMOPUHOTO CKPEIIMBAHUS
y npo3ohuier"

[{uTonoruyeckre OCHOBBI MOHOTHOPHIHOTO
CKpEIMBAHUSA

0.5

0.5

0.5

0.5

0.5



77

78

79

80
81
82
83

84

85

86

87

88

89

AHanuzupytolee ckpeuuBanue. Hemomnnoe
JIOMUHUPOBaHUE

Jurubpunnoe ckpenuBanue. [Ipaktuueckas
pabota «3yueHue pe3yabTaToB
JUTHOPHUIHOTO CKPEIIUBAHUS Y JPO30(UITbI)

LluTonoruyeckre OCHOBBI AUTHOPHUIIHOTO
CKpEIMBAHUS

CuenieHHOe HacleZJ0OBaHUE TPU3HAKOB
XpOMOCOMHasl TEOpUS HACIIEICTBEHHOCTH
I'eneTuka nnosa

I'eHOTHI Kak LIEIOCTHAs CUCTEMA
I'eHeTYECKUI KOHTPOJIb PA3BUTHS
pacTeHM, KUBOTHBIX U YEJIOBEKA
WN3MeHUYHnBOCTH ITpU3HAKOB. Bubl
WU3MEHUYUBOCTH

MonuduxaonHas U3MEHYHBOCTh
BapuaimoHHBIH psg U BapuallMOHHAs
KkpuBas. JlaboparopHas padota
«HccnenoBanne 3aKOHOMEPHOCTEN

MO (PUKAITMOHHON N3MEHYUBOCTH.
[TocTpoenne BapraMOHHOTO pAIa U
BAapUALIMOHHON KPUBON»
['eHoTHNIMUECKAst U3MEHUUBOCTD.
Komb6unaTtuBHast N3MEHUUBOCTD
MyTtaunoHHas U3MeHUMBOCTb. [IpakTnueckas
pabota «MyTauu y 1po30¢puiisl (Ha
TFOTOBBIX MUKpOIIpenapaTax)»

S S GO —y

0.5

0.5

0.5



90

91

92

93

94

95

96

97

98

99

100
101

3aKOHOM€pHOCTI/I MYTallMOHHOI'O ITpo1ecca.
OIUTreHEeTHKA M SIIUTCHOMUKA

['eneruka yenoseka. [Ipaktuueckas pabota
«CocTtaBneHue 1 aHalau3 PoJAOCIOBHOIN

MeToasl METUITMHCKON T€HETUKHT

3HayeHne MEIUIINHCKON T€HETUKH B
MIPEAOTBPAICHUH U JICUCHUH T€HETUICCKUX
3200J1€BaHNI YETIOBEKA

OCHOBHBIE TIOHATHS CEIEKIHH.
JIabopatopHnas pabora «/3ydyenue coproB
KyJBTYPHBIX PACTCHUH U TOPOJT TOMAITHUX
KHBOTHBIX)»

MeTto/1b1 ceIeKIMOHHOM paboThI.
JlaboparopHnas padorta «/3yueHne MeTonoB
CEJICKIIMU PaCTECHHID)

JlocTr>KeHMs CeJIeKIMN PACTEHUN 1
#KUBOTHBIX. [IpakTHueckas padota
«lIpuBUBKa pacTeHHI»

CoxpaHeHue, U3y4eHHe U UCII0JIb30BaHNE
TEHETUYECKUX PECYPCOB

buorexHonorus kak HayKa 1 0Tpaciib
MMPOU3BOJACTBA. HpaKTI/I‘IeCKaH pa60Ta
((I/IBYI-ICHI/IC 00BEKTOB OMOTEXHOJIOTHI

OCHOBHBIE HAITPaBJICHUS] CHHTETUYECKOU
OHoJIOruun

XpOMOCOMHaSI 1 I'CHHAaA WHXCHEPHUA

MeauuuHCcKe OMOTEXHOJIOTHUU

0.5

0.5

0.5

0.5



102 PesepHbIii ypok. [loBTopenue, o6o01eHue,

cUCTeMaTHU3alus 3HaAaHUN

OBIIEE KOJIMYECTBO YACOB I10

I[TPOIT'PAMME 102 0 13:5



11 KJIACC

Ne
n/n

10

11

Tema ypoka

OpomonnonHas teopus Y. Jlapsuna
JIBMOKYIIIME CHIIBI 3BOJIFOLIMU BUIOB 110 Y.
Hapsuny

Bbopn0a 3a cyniecTBOBaHUE, €CTECTBEHHBIN U
HCKYCCTBEHHBII 0TOOp

DopMUPOBAHUE CUHTETUYECKON TEOPUH
IBOJIIOLIMU

Oransel 3BOJIIOLIMOHHOTO NIpoLIecca:
MHUKPOIBOJIIOLUS U MaKPO3BOIFOLIHS
[Tonmynsius — sneMeHTapHas €IMHULIA
IBOJIIOLIMH

3aKOH reHeTHYecKoro paBHoBecus JIx.
Xapau, B. BaiinOepra. JlabopaTopHas
pabota «BblsiBIeHE U3MEHUUBOCTH Y
0cobeil 0IHOTO BUa»

DOneMeHTapHbIe GaKTOPHI IBOITIOLHUN

D¢ ekt ocHoBarens. IpdexT OyTHUIOUHOTO
rOpJIbIILIKA

Murpauuu. M30auuu nomyJsisauii:
reorpaduyeckasi, OnoJIorudecKas
EcrecTBeHHbII 0TOOp — HaNpaBIAIOMINN
(baxTop 3BONIIOLUU

KoauuecTBO 4acoB

Bcero

KonTpoabHbl
e padoThbI

IIpakTHYecKku
e padoThbI

0.5

DJIEeKTPOHHbIE
nugposeie
o0pa3oBaTe/ibHBI
e pecypchbl



12

13

14

15

16

17

18

19

20

21

22

[TonoBoii oTO60Op

[TpucnocoOIeHHOCTh OPraHU3MOB Kak
pe3yabTaT MUKpOdBOJrOIHH. JlaboparopHas
pabora «M3yuenune apoMoph030B 1
UAMOAIaNTAllN Y PACTCHUI U JKUBOTHBIX)

[Tpumepbl IpUCTIOCOOICHHH Y OPTraHU3MOB:
Mopdonoruueckue, GU3NOIOTHIECKHE,
OMOXMMHYECKHE, TOBEICHYECKUE.
JlabGopaTopHas padora «IIpucnocobnenus
OpPraHU3MOB U UX OTHOCUTEJIbHAS
1[e1ecCO000Pa3HOCTh)»

Bun, ero xpurepuu u CTpyKTypa.
JlaboparopHas pabora «CpaBHEHHE BUIOB
10 MOP(OJIOTUIECKOMY KPUTEPHIO»
CrpykTtypa BHz1a

Bunoobpa3oBanue kak pe3ysbTaT
MHUKPOIBOJIIOILIIH

CBs13b MUKPOIBOJITIOIUH U ITHEMHOJIOTUH
Maxkpososmronust. [Taneontonornueckue
METOBI H3YUYCHHUS IBOJFOIHN
buoreorpapuiecknue MeToabl U3ydEeHUs
HBOJIIOLIUH

DOMOpPHOIOrHYECKHEe U CPaBHUTEIBHO-
MOP(OJIOTHUECKUE METO Bl U3yUCHHS
HBOJIIOLIH

MonekyIapHO-T€eHETUYECKHUE,
OMOXMMHUYECKHE U MATEMAaTHIECKHUE METOIbI
M3yYEHUS SBOITIOIUHT

0.5

0.5

0.5



23

24

25

26

27

28

29

30
31

32

33

34

35

O6H_II/IG 3aKOHOMECPHOCTH 3BOJIIOLIUHA

AnantuBHas paaguanus. HepaBHOMEpHOCTh
TEMIIOB 3BOJIIOLUU

HaquHe THUIIOTEC3bI HpOI/ICXO)KI[eHI/ISI KHN3HHU
Ha 3emiie

HOHayLIHBIC IMPEACTABICHHUA O 3apOKACHUN
KHU3HU

OcHOBHBIE 3Tallbl HEOPraHNYECKON
9BOJIIOLUU

I'unotessl 3apOKACHUA KU3HU

WcTopus 3emau 1 MeTOMIbI €€ N3YUEeHHUS.
JlaboparopHas pabdota «3yuenue u
OTHMCaHNE UCKOMAEMbIX OCTaTKOB JIPEBHUX
OpPraHU3MOB»

HavanpHble sTanbl opraHnuecKkoi 3BOIIOLNUN
DBOIIONUS DYKAPUOT

OCHOBHBIE 3TaIlbl BOIIOIUU PACTUTEIHHOTO
mupa. [Ipaktuueckas pabora «3yuenue
0COOEHHOCTEH CTPOCHHUS PACTEHUI pPa3HBIX
OTJIEIIOB»

OCHOBHBIE 3TaITbI BOJIOIUHU JKUBOTHOTO
Mupa

DBOJIIOLHS KUBOTHBIX. [IpakTrueckast
pabota «3yueHne ocoOEHHOCTEN CTpOEHUS
MTO3BOHOYHBIX JKHBOTHBIX)

PazButue xu3Hu Ha 3emMIie Mo 3pam 1
nepuojam
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MaccoBble BBIMUPAHUS — 3KOJIOTUYECKHE
KPHU3HCHI NIPOLLIOrO

CoBpeMEeHHBIN SKOJIOTUYECKUN KPU3HUC, €TO
0COOEHHOCTH

CoBpeMeHHas cucTeMa OpraHu4eCKOro
IIPOILIOrO

OCHOBHBIE CUCTEMATUYECKHE TPYIIIIBI
OpraHu3MoOB

AHTpOHOJ’IOFI/IH — HayKa O 4YCJIOBCKE

Pa3BuTue npeacraBieHui 0 TPOUCXOKICHUN
geJIoBEKa

MecTo yenoBeka B CUCTEME OpPraHU4ECKOTr0
mupa. Jlaboparopnas padota «M3yuenue
0COOCHHOCTEH CTPOCHHUS CKEJIeTa YelIOBeKa,
CBSI3AHHBIX C MIPSIMOXOXKICHUEM

Z[BI/I)KYH_[I/IG CHJIBI aHTPOIIOT'CHE3a

CooTHOILIEHNE OMOJIOTHUYECKUX U
COIMATILHBIX ()aKTOPOB B AaHTPOIIOTCHE3E

OCHOBHBIE CTaIUM AHTPOIIOTEHE3A
TlajmeoreseTuka u nmajeoreHOMHUKaA
DBOJIIOLMS COBPEMEHHOTO YEJIOBEKA

Uenoseueckue packl. [IpakTudeckas padbora
«M3ydyeHne 3K0JI0rM4ecKuX alanTaiun
YEJIOBEKa»

Me)K)II/ICHI/IHJ'II/IHapHI)Ie METOAbI

AHTPONOJIOTUH

3apO)KI[eHI/Ie " pa3BUTHEC 5KOJIOTHUU
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Mertoas! skonoruu. Jlabopatopnas padora
«M3y4yeHne MeTo10B SKOJIOTUIECKIX
HCCIIEA0OBAHUN

3HayeHHe KOJOIMUECKUX 3HAHUM JU1s
YeJI0BeKa

Okonorndyeckue GaKTopsl

AbuoTtndeckue daxkTopbl. CBET Kak
sKostoruueckuit gpaxrop. JlaboparopHas
pabota «BrIsiBI€HNE TPUCTIOCOOICHUI
OPTaHU3MOB K BIIUSTHHIO CBETa)»

Abunortnyeckue gakropsl. TemmnepaTypa Kak

sKosioruueckuit gpaxrop. JlaboparopHas
pabota «BrIsiBI€HNE TPUCTIOCOOICHUI
OpPraHMU3MOB K BJIMSIHUIO TEMIIEPATY P

AbuoTtnueckue pakropsl. BiaaxkHOCTh Kak
sKosioruueckuit gaxrop. JlaboparopHas
pabota «AHaTOMUYECKHE 0OCOOEHHOCTH
pacTeHMil U3 pa3HbIX MECT OOUTAHUSD

Cpenpl oOuTaHUs OPraHU3MOB
buonornueckue puTMsl
XKuznennsle popMBbI OPraHU3MOB
buotnueckue paxTopsl

3HayeHre OMOTUYECKUX B3aUMOIEICTBUM
JUTsL CYIIIECTBOBAHUSI OPIaHU3MOB B CpeJie
oOUTaHus

DKOJIOTUYECKUE XapaKTEPUCTUKHU
MOMYJISALUN
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OCHOBHBIE TIOKA3aTENIN NOMYJIALUU:
YHCJIEHHOCTD, IUIOTHOCTh, BO3PACTHAs U
I10JIOBAsi CTPYKTypa

OCHOBHBIE TTOKa3aTeIIN IOMmyJIAIHUM:
POXKIAECMOCTD, ITPUPOCT, TEMII POCTA,
CMCPTHOCTH, MUI'PALIUU

DKojorudeckasi CTpyKTypa MoIyJissiuu
JInHaMyKa NOIyJIsUUU U €€ peryJIsaius

KpI/IBLIe pocCTa YNCJICHHOCTHU MOIYJISAIHUU.
KpI/IBLIe BBDKUBAaHU A

Okosnoruyeckast Hu1Ia Buaa. JlabopatopHas
pabota «IIpucmocobiaeHus cCeMsH pacTeHUN
K pacceyieHUuIo»

Bun xak cucrema nonyssinun

3aKOHOMepHOCTI/I IIOBCACHUA U MI/IrpaHI/Iﬁ
KHNBOTHBIX

Co00111€CTBO OpraHU3MOB — OHOIICHO3
DKocucTeMa Kak OTKpPbITasi cucTeMa

KpyroBoport BemecTs 1 NOTOK SHEPTHH B
JKOCUCTEME

OcCHOBHBIE TOKA3aTeNN FIKOCUCTEMBI
DKOJOTHYECKHE MUPaMHIbI

W3MeHeHHs coo01IeCTB — CYKIIECCHH
[TpupoaHbie 3KOCUCTEMBI. DKOCUCTEMBI 03€p
U peK. DKOCUCTEMBI MOPEIl 1 OKEaHOB
[TpupoaHbie F3KOCUCTEMBI. DKOCUCTEMBI
TYHJp, JIECOB, CTEIIEH, TyCTHIHb
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AHTpOHOFGHHbIG 9KOCHCTEMbI

VYp6oskocucremsl. [IpakTrueckas padbota
«3yuenne u onucanue ypoo3KOCHCTEMBI»

3aKOHOMEPHOCTH (HOPMUPOBAHUS OCHOBHBIX
B3aUMOJICYICTBUI OPraHU3MOB B
9KOCUCTEMAX

MexaHu3Mbl BO3JEHCTBUS 3arpSI3HCHU I
Pa3HBIX THUIIOB Ha CyOOpTraHU3MEHHOM,
OpraHU3MEHHOM, MOMYJISIIIAOHHOM U
9KOCHCTEMHOM YPOBHSIX

buocdepa — obmemanerapHas 00009Ka
3emun

Yuenne B. U. Bepranckoro o 6uochepe
3aKOHOMEPHOCTHU CYIIECTBOBaHHS OHOCHEPHI

prr OBOPOTHI BCIICCTB U
OMOT€OXUMHUYECCKHE IIUKIJIbI

3oHanbHOCTH Onochepsl. OCHOBHBIE OMOMBI
CyIIn

YcroitunBocTh 6uoCheps

DKOJIOTHYECKUE KPUUCHI U MX TIPHYHHBI
BosneiicTBue uenoBeka Ha 6nochepy

AHTpPONIOT€HHOE BO3JEHCTBHE HA
PaCTUTENbHBIN U )KUBOTHBIM MU

OxpaHa npupobt
OCHOBHBIE IPUHIUIIBI YCTOHYUBOTO
pa3BUTH YEJIOBEYECTBA U IIPUPOIBI
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PanmonaibHOE MPUPOIOIIOIBE30BAHNE U
COXpaHEHHE OMOJIOTHYECKOTr0 Pa3HOOOpasus
3eminn

O6006menue mo Teme « MUKPOIBOIIONHUS U €€
pe3yNbTaTh)

O6006menne o Teme « MakpoIBOIIOIUS U €€
pE3yJIBTATHD)

O6061eHue o teme «IIpoucxoxaenue u
pa3BUTHE )XKU3HU Ha 3eMIIe»

O6061menue o teme «IIpoucxoxaenue
YeloBeKa — aHTPOIIOTEHE3»

O060061eHnE IO TeMe «DKOJIOTUs — HayKa O
B3aMMOOTHOUICHUSX OPTaHU3MOB)

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME
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METOINYECKHUE MATEPHUAJIBI V1A YUUTEJIA

Metonunueckoe nmocodue buomnorusl0,11 kacc. YrinyOneHHbIi ypoBEeHb
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