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IHOACHUTEJIBHAA 3AIINCKA

[Iporpamma mo yueOGHOMYy mpeamery "buomnorusa" (mamee - Ouoiorus) Ha
ypOBHE cpeqHero obmiero oOpazoBanusi pazpaboraHa Ha ocHOoBe dDenepalibHOTO
3akoHa oT 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit @eaepaunny,
dI'OC COO, Konmenuuu mnpenojaBaHusi ydueObHoro mnpeamera «buonorus» u
OCHOBHBIX MOJIOKEHHUI (enepanbHoil paboueld MporpaMMbl BOCIIUTAHHUS.

VYuebnniii npeamer «buonorus» yrayonéaHoro ypoBus usydenus (10-11
KJIACChI) SIBJISIETCS OJHUM K3 KOMIIOHEHTOB IMpeAMETHOM obnactu «EcTecTBeHHO-
HayuHble npeameTsl». CormacHo mnonoxeHusM DPIOC COO npodunbHbie
ydeOHbIe TpeaMeThl, U3y4aeMble Ha yrayOJIEHHOM YPOBHE, SIBISIOTCS CIOCOOOM
muddepennpanun  00ydeHUsT Ha YPOBHE CpeIHEro oO0miero oOpa3oBaHUS U
IpU3BaHbl OOECHEUNUTh MPEEMCTBEHHOCTh MEXAY OCHOBHBIM OOILMM, CpPEeIHUM
o01uM, cpeTHUM Npo(decCUOHAIBLHBIM U BBICIIMM 0Opa3oBaHueM. B To ke Bpems
KOKIBIM M3 HSTUX Y4eOHBIX MPEAMETOB [OJDKEH OBbITh OpPHEHTHPOBAaH Ha
IPUOPUTETHOE pElIeHUE O00pa30BaTEIbHBIX, BOCHUTATEIBHBIX M Pa3BUBAIOIINX
3aja4, CBS3aHHBIX C MpodopueHTanueil oO0ydaloluxcss U CTUMYJIUPOBAHUEM
MHTEpeca K KOHKPETHOM 00JIaCTM HAy4YHOT'O 3HaHHUS, CBA3aHHOTO C OHMOJIOTHEH,
MEIULUHON, YKOJIOTUEH, TICUXOJIOTUEN, CHOPTOM WJIM BOCHHBIM JEJIOM.

[Iporpamma no ydeOHoMy mpeamery "buonorus" naér npeacraBieHUE O
HeMu M 3ajadax HM3ydeHusl ydeOHoro mnpenmera «buonorus» Ha yriryOn€HHOM
YpOBHE, OIpesessieT 00s3aTenbHoe (MHBAPUAHTHOE) MIPEIMETHOE COACPKAHHE, Er0
CTPYKTYpPUPOBaHUE MO paslelaM U TeMaM, paCHpelesieHHe M0 KJaccawm,
PEKOMEHIyeT TOCIEJ0BaTEIbHOCTh M3yYEHUsI Y4yeOHOro marepuajia ¢ y4EToM
MEXIMPEAMETHBIX U BHYTPUIIPEAMETHBIX CBSA3€H, JOTUKHA Yy4eOHOro Mpoliecca,
BO3PACTHBIX OCOOEHHOCTEeH oOyuaromuxcsi. B mporpamme mo Owonoruu
peayiu30BaH MPUHLUI TMPEEMCTBEHHOCTH C H3yuye€HHEM OHOJIOTHUM Ha YpOBHE
OCHOBHOro  oOmiero oOpa3oBaHusi, Onarogaps 4YeMy MOpOCMaTpPUBAETCS
HAlpaBJI€HHOCTh HA  MOCJIEAYIOIIEe pPa3BUTHE  OHOJOTMYECKHX  3HAHUU,
OPUEHTHPOBAHHBIX Ha (POPMHUPOBAHUE ECTECTBEHHO-HAYYHOT'O MHPOBO33PEHUS,
HKOJIOTUYECKOTO MBILIUICHUS, MPEJICTaBICHUA O 3J0pOBOM 00pa3e >KU3HM, Ha
BOCIIUTaHUE OEpeXKHOr0 OTHOILIECHUS K OKpY’Karolled NpupoAHou cpene. B
nporpaMme no OHMOJOTMM TaKKe IMOKa3aHbl BO3MOXXHOCTH Y4YEOHOro mpeaMera
«buonorusiy B peamuzanuu  TpedoBanuii PI'OC COO k nIaHUPYyEMbIM
JUYHOCTHBIM, METANpPEeJIMETHBIM U NPEAMETHBIM pe3ylibTaTaM OOy4eHUsT U B
(GOopMUPOBaHHN OCHOBHBIX BHJIOB yueOHO-IIO3HABATEJIbHON  J1€ATEIbHOCTH
oOydJaronmxcsi 1Mo OCBOCHHUIO COJEpX aHUs OMOJIOTMYECKOro o0pa3oBaHUs Ha
YPOBHE CpeHEr0 00111er0o 00pa3oBaHuUsI.

VYuebnsiii npeamer «buonorus» Ha ypoBHE CpeaHEro o0Iero oopa3zoBaHUs
3aBepuiaeT Ouojornyeckoe o0Opa3oBaHME B IIKOJE M OPUEHTUPOBAH Ha



pacuiupenne W yriayOleHue 3HaHWKi OOyYaromMXcCs O >KMBOM MPUPOJE, OCHOBAaX
MOJIEKYJIIPHOM W KJIETOYHOW OWMOJOTHH, SMOPHOJIOTUM W OHOJOTUU Pa3BUTHS,
IEHETHKH, CEJIEKIIUU, OMOTEXHOJIOTUU, YIBOJIOIIMOHHOTO YUEHUS U DKOJIOTHH.

N3yuyenue yueOHoro mnpeamera «buonorus» Ha yriayOJIeHHOM YpOBHE
OPUEHTHUPOBAHO HA MOJArOTOBKY OOYYAIOIIMXCS K MOCIEAYIOUIEMY IOJIYYEHUIO
Ouonornueckoro  oOpa3oBaHHMs B By3aX U OpraHM3alMAX  CPEIHETO
npogeccuoHanbHOro o0pa3zoBanusi. OCHOBY €ro coAepaHHs COCTaBIIIET CUCTEMA
OMOJIOTUYECKUX  3HAHUM, TMOJYYEHHBIX TP  H3YYEHUU  OOyYaAIOIIMMUCS
COOTBETCTBYIOIIMX CUCTEMATHYECKUX Pa3elI0B OMOJIOTMH HAa YPOBHE OCHOBHOI'O
oOmero obpazoBanus, B 10—11 knaccax 3Tu 3HaHMS TOJy4aroT pa3BuTHe. Tak,
pacmpeHbl W YriayOJeHbl OMOJOTWYECKHE 3HAHUS O PACTCHHSX, >KHUBOTHBIX,
rpubax, OakTepusx, OpPraHU3ME 4YeJIOBEKa, OOIIMX 3aKOHOMEPHOCTSX >KH3HHU,
JOTIOJTHUTENBHO BKJIIOYEHBI OMOJIOTMYECKUE CBEACHUS IPUKIAHOTO U MTOUCKOBOTO
XapakTepa, KOTOpPble MOXHO HCIOJIb30BaTh KaK OPUEHTHUPHI JJI MOCIEAYIOLIEro
BbIOOpa mpodeccuu. Bo3mokHa Takke HWHTETparus OWOIOTHYECKUX 3HAHUH C
COOTBETCTBYIOIIMMH 3HAHHUSIMH, MOJYYCHHBIMH OOYYAIOIIMMUCS TPU H3YUYEHUU
bu3uKu, XUMHUH, reorpadud 1 MaTEMATUKH.

Ctpyktrypa mporpammbl 1o yueOHOMy mpeametry "buosorus" otpaxkaer
CUCTEMHO-YPOBHEBBII M 3BOJIIOIMOHHBIA MOAXOABl K M3YYEHHIO OHOJIOTHHU.
CoryacHO UM, MU3y4arOTCsl CBOKMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE JJISl )KUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpPraHHU3aliy, IBOJIFOLUU OPraHUYECKOro MUpa Ha 3eMiie,
coXpaHeHHusi OHMOJIOTMYEeCKOro pa3HooOpa3usi I1aHeTel. Tak, B 10 kiacce
U3YyYaloTCd OCHOBBI MOJIEKYJSIDHOM M KJIETOYHOM OMOJOruMu, SMOPHUOJIOTUU U
OMOJIOTUN PA3BUTHSI, T€HETUKH U CEIEKUUU, OMOTEXHOJOTMH U CUHTETUYECKON
OMOJIOTHH, aKTyalM3UPYIOTCS 3HaHHUS OO0ydarmuxcs Mo OOTaHWUKE, 300JI0THH,
aHatomMuu, (usmonoruu uenoreka. B 11 kiacce wu3y4aroTcsi 3BOJIOLMOHHOE
y4eHHEe, OCHOBBI IKOJIOTUHU U yueHue o ouocgepe.

VYyeOuslii npeamer  «buonorus» mpuszBaH  00€cNEUUTh  OCBOEHHUE
oOyJaronMMucss OMOJOrMYECKUX TEOPUN U 3aKOHOB, UJEH, MPUHUMUIIOB U MPABHIL,
JIeXKAIIUX B OCHOBE COBPEMEHHOU €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, 3HAHUU O
CTPOEHHUU, MHOT000pa3uM M OCOOCHHOCTSIX KIETKH, OpPraHu3Ma, MOMYJISLUH,
OMOLIEHO3a, SKOCUCTEMBI, O BBLAAIOIIUXCS HAYYHBIX JTOCTUKEHUSX, COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTUY, IPUKIIAIHBIX ACTIEKTaX OMOJIOrMYECKUX 3HaHuu. J{is
pa3BUTUS M TOJACpPXKAHUS HHTEpeca oOydaroumxcs K OWOIOrMHM HapsAgy co
3HAYUTENIbHBIM 00BEMOM TEOPETUUECKOTO0 MaTepualia B COAEpXKaHUHU MPOTrpaMMbl
o OMOJIOTUU MPETyCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJICHUS U Pa3BUTHUS
TOM WM MHOW o0sacTu OWOJIOTMH, BKJIAJOM OTEYECTBEHHBIX M 3apyOe’KHBIX
y4EHBIX B PEIICHUE BAXKHEUITNX OMOJOTHYECKUX U KOJOTUIECKUX MPOOIEM.



Lenb n3yuenus: yueOnoro npenmera «buonorus» Ha yrimyOaéHHOM YpOBHE —
OBJIaJIcHUE  OOYyYalOIUMHUCS  3HAHUAMU O  CTPYKTYPHO-(QYHKIMOHAJIbHOU
OpraHM3alMi JKUBBIX CHCTEM pa3HOTO paHra W MOpUOOpeTeHuEe YMEHUMH
UCIIOJIb30BaTh 3TU 3HaHUS B (POPMHUPOBAHUM MHTEpPECA K ONpeAesIEHHON 00siacTu
npo(ecCUOHaNbHON JIeATEbHOCTH, CBSI3aHHOM C OuoJiorHei, Wi K BBIOOpPY
y4eOHOT0 3aBeICHUSA I MTPOJOJIKEHHSI OMOIOTUYECKOTO 00pa30BaHuUS.

JlocTmkenne 1enu u3ydeHus yudeOHoro mpenmera «buonorus» Ha
yriayOnEHHOM YPOBHE 00€CIIEUMBACTCS PELIEHUEM CIIEAYIOLINX 3a1a4:

OCBOEHHE 00YYaIOIIMMUCSA CUCTEMbl OMOJIOTHYECKUX 3HAHUN: 00 OCHOBHBIX
OHMOJIOTUYECKUX TEOPUSIX, KOHLEMIMIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
IIpaBUJIaX, COCTABJISAIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KapTHHY MHPA; O
CTPOCHUH, MHOI000pa3MM M OCOOCHHOCTSIX OHOJOTHMUECKHUX CHUCTeM (KJIEeTKa,
OpraHM3M, MONyJIsALuUs, BUJ, ONOTreo1eH03, Ouocdepa); 0 BHLAAIOIINXCS OTKPBITHIX
Y COBPEMEHHBIX MCCIIEIOBAHUAX B OMOJIOTHH;

O3HaKOMJIEHWE OOy4YaroIMXCS € METOJAMH IO3HAHUS >KMBOW IPUPOJIBIL:
UCCIIEJOBATEIbCKUMUA ~ METOJaMH  OHOJIOTUYECKUX HayK (MOJIEKYJSIpHOM U
KJIETOYHOW OHOJOruM, SMOPHUOJIIOTMM W OWMOJOTMM pa3BUTHUS, TE€HETUKH U
CeJeKUUH, OUOTEXHOJOTMM M CHUHTETUYECKOM OWOJIOruH, MajJeOHTOJIOTHUH,
9KOJIOTMHM);  METOJAaMH  CaMOCTOSITEJIbHOTO  MPOBEACHUSI  OMOJOTMYECKHX
UCClIeoBaHMi B Jabopatopun W B mpupone (HaOmomeHue, HW3MepeHue,
DKCIIEPUMEHT, MOJIEJIMPOBAHUE);

OBJIaJIcHME OOYy4YaloOIMMUCA YMEHHUSIMHU: CAMOCTOSITEIbHO  HAaXOAWTbh,
aHAJIM3UPOBATh W UCIOJIb30BaTh OHOJOTMYECKYI0 HH(POPMALIMIO; TOJb30BaThCS
OMOJIOTMYECKOM TEPMUHOJIOTMEN M CUMBOJIMKOM; YCTaHaBIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJOTMHM U  COLMAIBHO-3KOHOMMYECKUMU U  JKOJOTHYECKHUMHU
npobjieMaMy Y€JIOBEYECTBA; OLEHUBATh IIOCIEJICTBUS CBOEH JAEATEIbHOCTU IO
OTHOILIECHUIO K OKpYXaroulell NpupoJHOM cpere, COOCTBEHHOMY 310pPOBBIO U
3I0POBbI0  OKPY’KAIOIIMUX JIIOAE; OOOCHOBBIBaTH M  COOJIOJATh  MEphI
npoUIaKTUKA MHPEKIMOHHBIX 3a00JIeBaHUH, MpaBUiIa MOBEACHUSA B MPUPOJE U
obecrieueHns 0€30MaCHOCTH COOCTBEHHOM KMU3HENEATEIHHOCTH B UPE3BBIYAITHBIX
CUTyallUsIX NPHUPOJHOIO M  TEXHOICHHOIO  XapakTepa; XapaKTepUu30BaTh
COBPEMEHHbBIE HayYHbIE OTKPBITUS B 00J1aCTH OMOJIOTHH;

pa3BUTHE Y 00y4arOUIMXCSl UHTEJUIEKTYalIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN
B IIpOLIECCE 3HAKOMCTBA C BBIJAIOMIMMUCS OTKPBITUAMH M COBPEMEHHBIMU
UCCIIEJIOBAaHUSIMM B OHOJIOTMH, pEHIAeMbIMU €10 IpoOjieMaMu, METOJ0JIOTHEN
OMOJIOrMYECKOTO UCCJIEI0BAHMS, [IPOBEICHHUSI DKCIIEPUMEHTAJIbHBIX
UCCJIeIOBAHUM, peleHus] OMOJIOrMYEeCKUX 3a7a4, MOACIUPOBAHUS OMOJIOTUYECKHUX
00BEKTOB U MPOLIECCOB;



BOCIIUTAHUE Y OOYYAIOMUXCS IIEHHOCTHOTO OTHOIICHHUS K KUBOU MPUPOJE B
IIEJIOM M K OTJICJIbHBIM €€ 00bEeKTaM U SIBJICHUSIM; (POPMUPOBAHUE IKOJIOTUUECKOH,
IFeHEeTHYECKOM TPaMOTHOCTH, OOMIeH KyJIbTYypbl IOBEJACHUS B MPHUPOJIE;
WHTETPAIMHA €CTECTBCHHO-HAYYHBIX 3HAHUN;

npuoOpeTeHre  OOyYaroIMMKCS  KOMIIETEHTHOCTH B PAIlMOHAILHOM
PUPOOTIOIL30BaHNH (COOIOICHNE TIPaBWJI TOBEICHUS B TPHUPOJIE, OXPaHBI
BUJIOB, DKOCUCTEM, Orochephl), COXpaHEHUHU COOCTBEHHOTO 3/I0POBbSI M 370POBBS
OKpyXXarolmux Jojaer (cobmoaeHus Mep TpoPUIAKTHKA — 3a00JICBaHUM,
oOecrieueHrne OE30MACHOCTH JKHU3HEACSITCIIBHOCTH B YPE3BBIYAMHBIX CHTYAIHUSX
OPUPOJHOTO ¥  TEXHOTCHHOTO XapakTepa) Ha OCHOBE  HCIIOJIb30BAHUS
OMOJOTUYECKUX 3HAHUM U YMEHUH B TOBCEHEBHOM KU3HU;

CO37JaHUE  YCIOBUUA I  OCO3HAaHHOTO  BBIOOpa  OOydYarOIIMMHCS
WHIVBUY AIbHON oOpa3oBaTenbHON TPaeKTOPHUH, CHOCOOCTBYIOLIEH
noclieyrouemMy npo(ecCHOHaTIbHOMY CaMOONPEIEICHUI0, B COOTBETCTBUU C
WHINBUy ATbHBIMU WHTEPECAMH U IOTPEOHOCTSIMH PETHOHA.

OO01ee 4yuCI0 YacoB, OTBEICHHBIX HA M3y4YEeHHE OWOJIOTUU Ha YTiayOJIeHHOM
YpOBHE cpeaHero obiiero oopazoBanus, coctasiser 204 gaca: B 10 kmacce — 102
yaca (3 yaca B Hezento), B 11 kmacce — 102 gaca (3 yaca B HEAEIO).

OT6op opraHuzanMoHHBIX (OPM, METOJOB U CPEACTB OOy4EeHHUS OUOJIOTUU
OCYIIECTBIISIETCSA ¢ YUETOM CHenu(uKu ero coaepKaHus W HAMpPaBICHHOCTH Ha
MPOJOJDKEHNE OMOJOTUYECKOro 00pa3oBaHMsl B OpPraHU3aIUsX  CPETHETO
po(ecCHOHaNBHOTO U BHICIIETO 00pa30BaHUs.

OO0s13aTeNBHBIM YCIOBUEM MTPU 00YUYEHUU OMOJIOTUU HA YIIIyOJIEHHOM YPOBHE
SIBJISICTCSI TIPOBEJICHHUE JIA0OPATOPHBIX M TpakTHYecKux pador. Takke ydactue
00y4Jaronmxcsi B BBIMOJHEHUU MPOEKTHBIX M Y4eOHO-HCCIEA0BATENbCKUX PadoT,
TEMaTUKa KOTOPBIX OMPENENISIETCS y4YUTeJIeM Ha OCHOBE HMEIOIIHUXCS
MaTepHAIbHO-TEXHUUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBUM.



COJEPKXAHUE OBYUYEHUA
10 KVIACC

ConepxaHue mporpamMMbl, BBIIECIEHHOE KYpPCUBOM, HE BXOAUT B IMPOBEPKY
rocyJapcTBeHHou utoroBoi arrecramuu (I'MA).

Tema 1. buoJsiorusi Kak HayKa

CoBpemeHHasi OUOJIOTUSI — KOMIUIEKCHasi Hayka. KpaTkasi uctopusi pa3BUTHUS
Ouonoruu.  buonormdyeckue HAyKM M HM3ydyaeMble ~ HMH  TPOOJIEMBI.
dyHIaMEHTaJIbHbIE, NPUKIAJHBIE W T[OHCKOBBIE HAyYHbIE HCCIIECIOBAHUS B
OHMOJIOTUH.

3HavyeHue Ouosoruu B (HOPMUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAYYHOM
kaptuHbl Mmupa. lIpodeccun, cszaHHbIe ¢ OWonoruel. 3HaAYCHUE OMOJIIOTHH B
IIPAKTUYECKOM JEATEIIbHOCTA 4YEJOBEKAa: MEIULMHE, CEIbCKOM XO3SMCTBE,
MIPOMBILLJIEHHOCTH, OXPAaHE NPHUPOIBI.

JdemoncTpanun

[Moptpetsr: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Jdapsun,
V. I'apseii, I'. Mennens, B. U. Bepnanckuit, 1. I1. 11aBnos, 1. 1. Meunnkos, H.
. Basunos, H. B. Tumodees-Pecorckuii, [Ix. Yorcon, ®. Kpuk, /1. K. benses.

Tabmuupl U cxembl: «CBsI3b OMOJIOTMHM C JIpYyruMu Haykamuy, «Cucrema
OMOJIOTMYECKUX HAYK.

Tema 2. JKuBble cUCTEMBI U HX U3Y4YeHHUE

XKuBble cUCTEMBI Kak mMpeaMeT u3ydeHus Ouosoruu. CBOMCTBA JKHUBBIX
CUCTEM: €IMHCTBO XUMHUYECKOIO COCTaBa, JUCKPETHOCTb M LIEJIOCTHOCTb,
CJI0KHOCTh W YNOPSJAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOpTraHW3allus,
CaMOBOCIIPOM3BEICHUE, PA3APAKUMOCTb, UIBMEHUYNBOCTD, POCT U PAa3BUTHE.

YpOBHM OpraHu3aldd KUBBIX CUCTEM: MOJICKYJSIPHBIMA, KJIETOYHBIMH,
TKAQHEBBIN, OpraHU3MEHHBIM, MOMYJISIIMOHHO-BUJIOBOMH, AKOCHUCTEMHBIM
(buoreonenotTuyeckuit), OmochepHsiit. Ilporecchl, MPOUCXOAAIINE B KUBBIX
cucremax. OCHOBHbIE TpHU3HAKW KUBOro. JKu3Hb Kak (opMma CyIIeCTBOBaHUS
Marepuu. Hayku, n3ydaromme ,’uBble CUCTEMbI HA PA3HBIX YPOBHSIX OpPTraHU3AIUU.

N3yuyenue xuBbIX cucteM. MeTonsl Omonornueckoir Hayku. HaOmionenue,
VU3MEpPEHUE, DKCIIEPUMEHT, CUCTEMATU3alMsA, MeTaaHanus. [lonsarue o 3aBucumMon u
He3aBUCHUMOW mniepemeHHOW. IlmaHupoBanue skcnepumenTta. IloctaHoBka u
npoBepka rumnote3. HyneBas runore3a. [lonsartue BoIOOPKH U €€ TOCTOBEPHOCTD.
Pa3bpoc B Owomormueckux maHHbIX. OIEeHKa JOCTOBEPHOCTH IOJTYYEHHBIX
pesynbTaroB. [IpuumHBI HCKaxk€HUs pe3ynbTaTOB JSKcnepuMeHTa. llonsTue
CTaTUCTUYECKOTO TECTA.

JdemoncTpanun



Tabmuubr u cxembl: «OCHOBHBIC TPU3HAKU KU3HW», «buonormdeckue
cucrtembl», «CBoiicTBa KHUBOW MaTepun», «YPOBHU OpraHU3AlUU KUBOU
npuponb», «CTpoeHHE MKUBOTHOW KIETKW», «TKaHM KUBOTHBIX», «CHCTEMBI
OpraHOB 4YeJloBeuecKkoro opranuzma», «buoreonenos», «buocdepa», «Metoab
U3y4EHUs )KUBOU IIPUPOIBIY.

O6opynoBanue:  mabopaTopHOe  OOOpyJOBaHWE 1  TPOBEICHHUS
HAOJIIOICHUH, U3MEPEHH, SKCTIEPUMEHTOB.

IIpakTuueckass padora «lcnonp30BaHuE pa3aUYHBIX METONOB MpPH
V3YYECHUHU KUBBIX CUCTEM.

Tema 3. BuoJiorust KJIeTKH

Knerka — cTpykTrypHO-QyHKIIMOHANbHAS eAWHHUIA KuUBOro. Hcropus
oTKpbITUA KiIeTku. Pabotel P. ['yka, A. JleBenryka. Knerounas reopus (T. I1IBanH,
M. Hlneiinen, P. BupxoB). OCHOBHBIE MOJOXEHUS COBPEMEHHOW KJIECTOYHOM
TEOPUH.

Meroabl  MOJIEKYJSIPHOM M KJIETOYHOM  OWMOJIOTMM:  MUKPOCKOIUS,
xpoMmarorpadusi, MeKTpodopes, METo MEYEHBIX aToMOB, au(depeHITnaIbHOe
HEeHTpU(PYTUpPOBaHUE, KYJIbTUBUPOBAHUE KIETOK. M3yueHue @uKcuposanHvix
K1emoK. DIEeKTpOHHAasi MUKpockonus. Koxgoxanvuas muxpockonus. Bumanvnoe
(npudsicusHenHoe) usyuenue Kiemox.

JdemoncTpanuu

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

Tabmuupl u cxembl: «CBETOBOM MHUKPOCKOM», «JIEKTPOHHBI MHUKPOCKOID,
«Hcropus pazBUTHA METOJO0B MUKPOCKOTIUID.

ObopynoBaHue: CBETOBOM MHKPOCKOIN, MHUKPOMpENapaTbl pPacTUTENbHBIX,
KUBOTHBIX U OAKTEPHAIIbHBIX KIETOK.

IIpakTuueckass padora «l3ydyeHue METOAOB KJIETOYHOM OHUOJOTUH
(xpomartorpadusi, aiekTpodope3, audpdepeHranbLHOe 1EeHTPUGYTUpOBaHUE,
[TLP)».

Tema 4. XumMunuyeckasi OpraHu3anus KJIeTKU

XHUMUYECKUI COCTaB KJIETKU. Makpo-, MHUKpPO- U YJIbTPAMUKPOIJIEMEHTHI.
Bona m e€ posb Kak pacTBOPUTENS, pEarcHra, yd4acTue B CTPYKTYPUPOBAHUU
KJIETKH, TEIUIOPeryssiquu. MuHepanbHble BEUIECTBA KJIETKH, UX OHOJIOrHYecKas
poJib. POJIb KATHOHOB M AHWOHOB B KJIETKE.

Oprannuyeckue BellecTBa KIETKH. buosornueckue mnoauMepsl. benkwu.
AMMHOKHCIIOTHBIN cocTaB 6enkoB. CTpyKTyphl OenkoBoi Mojekysbl. [lepBuunas
CTpyKTypa Oejnka, HenTHAHas CBsi3b. BTopuuHas, TpeTWyHas, 4YeTBEpTUYHAs
cTpykTypbl. [lenatypamus. CBoiictBa OenkoB. Krnaccuduxamuss — Oenkos.
buonornyeckue pynknun 6emkoB. [Ipuonsi.



YraeBoasl. MoHOCaxapubl, AUCaXapuibl, OJIUTOCaxXapuabl U MOJIUCAXaPUIBIL.
OOmuii TUTaH CTPOCHHUS U (PUBUKO-XUMHUYECKHE CBOMCTBA  YIJIEBOJIOB.
buonornyeckue GyHKIIMHN YIII€BOIOB.

Jlunuasl. 'mapodunsHo-ruapodoOHbIe cBoiicTBa. Kitaccudukauus Tunuaos.
Tpurnunepunbl, QocPoaunuasl, BOCKH, CTepounbl. buonoruueckue QyHKUUN
munuaoB. OOmMe CBONCTBA OMOIOTHYECKIX MEMOpaH — TeKy4eCTh, CIIOCOOHOCTH K
CaMO3aMbIKaHHIO, TTOJYTIPOHULIAEMOCTb.

Hyxneunnoseie kucnotel. JJHK u PHK. CrtpoeHne HYKIEHHOBBIX KHCIOT.
Hyxneotuapl. [lpunnun kommiementapuoctu. [lpaBuno Yapradda. Crpykrypa
JIHK — nBoiinas crimpans. Mectonaxoxaenne u ouonorndeckue pynkuu JTHK.
Bunsl PHK. ®ynkuuu PHK B kierke.

Crtpoenue monexkynbl AT®. Makpospruueckue cBsizu B Mosekyiae ATO.
buonornyeckue ¢pynkuun AT®. BoccTaHoBieHHbIE IEPEHOCUUKH, UX (PYHKIIUU B
kietke. [pyeue wykneozuompugocgpamer (HT®). CexsenupoBanue JIHK.
Memoovl cenomuxu, mpancKpunmoMuKu, nPomeoMuKHu.

CtpykrypHas Ouojorus: OMOXHMHYECKUE U OMO(HU3NUYSCKUE HCCISIOBAHUS
cocTaBa W MPOCTPAHCTBEHHOM CTPYKTYphl OHOMOJEKyn. Mooeruposarnue
CMPYKMYpsl U QYHKYULl OUOMONEKYI U UX Komniekcos. KomnvromepHuili ouzaun u
Op2anuyecKull CuHme3 OUOMONEKYI U UX HENPUPOOHBIX AHAT0208.

JdemoncTpanuu

[Toptpetsr: JI. Ilonunr, k. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankiuh,
®. Conrep, C. [Ipy3unep.

Huarpammber:  «PacnpeneneHue XUMHYECKUMX DJIEMEHTOB B HEXHBOM
npupojie», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B dKUBOU MPUPOEY.

Tabmuubr u cxemsl: «llepuogmdeckass TabnuIa XUMHUYECKUX JIIEMEHTOBY,
«CTpoeHue MOJEKyJibl BOJbI», «BelectBa B cocTaBe OpraHu3moBy», «CTpoeHue
MOJIEKYJIbI  Oenikay, «CTpyKTypbl O€IKOBOM MOJIEKYJb», «CTpoeHHuE MOJIEKYII
yriaeBofoBy, «CTpoeHwe MoOJeKyd JHUNUI0B», «HyKienHOBbIE KHCIOTHI»,
«Ctpoenune Monekyibl ATO».

O6opynoBaHue: XUMUYECKasl MOCY1a U 000PYI0BaHHUE.

JlabopaTtopnasi pabora «Ob6HapyxkeHHEe OEITKOB C MOMOIIBIO KAYECTBEHHBIX
peakum».

JlaGopaTropnass  padora  «lccrmemoBaHue ~— HYKJIEMHOBBIX  KHUCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOB).

Tema 5. CTtpoenne v PyHKIIUN KJIETKH

Tumel KIETOK: JyKapuoTHYecKas W mpokapuoruyeckas. CTpyKTypHO-
(GyHKUHOHATbHBIE 00pa30BaHUs KIETKH.



CtpoeHue npokapuoTUuIecKkoil kineTku. Kinerounast creHka OakTepuil u apxei.
Oco0OeHHOCTH CTpPOCHHsI TEeTepOoTpoHONW U aBTOTPOPHON TPOKAPUOTUUECKUX
KJIETOK. MecTo U poJib MPOKapHuoOT B OMOLIEHO3aX.

Ctpoenue u (GyHKIIMOHUPOBAHUE AYKapUOTHUYECKOU KJICTKH.
[Tnazmatuueckass wmemOpana (riazmanemma). CTpykTypa IIa3MaTHUYeCcKOu
MeMOpaHbl. TpaHCHIOPT BELIECTB yepe3 IMIa3MaTHUECKyl0 MeMOpaHy: MacCHUBHBIN
(muddysus, obneruénnas mauddysus), aKTHUBHBIN (MEPBUYHBIA W BTOPUYHBIN
aKTUBHBIN TpaHcropT). Ilomymponunaemocth meMOpanbl. PabGoTa HaTpuii-
KaJINEBOTO Hacoca. DHAOLMTO3: MUHOLMUTO3, (aroruros3. Dx3ouuTo3. Kierounas
crerka. CTpyKTypa ¥ (yHKIIHH KJIETOUYHOM CTEHKH PacTeHUi, TPUOOB.

[Hutomna3zma. [uto30mab. [lutockener. JIBrkenue muroria3Mbl. OpraHouasl
kietkn. OnHOMEeMOpaHHBIE OPTaHOWIBI KJIETKH: JHJOIUIa3MaTHYeCcKas CeTh
(OIIC), ammapar ['onbaKu, JIM30COMBI, UX CTpoeHHE W (QyHKIHH. B3anmocBszb
OJIHOMEMOpaHHBIX OPraHouIoB KieTKH. CTpoeHue TIpaHyJIspHOTO PETHKYIyMa.
Mexanusm nanpasnenus oenxos ¢ IIIC. CunTe3 pacTBOpUMBIX OenkoB. CHUHTE3
KJIETOYHBIX ~ MeMOpaH. [maakuii  (arpaHymsipHbIA)  SHIOTUIA3MATHYECKUN
perukynyM. CekperopHas ¢yHKuus ammapara ['onbmku. Moougurkayus 6enxos 6
annapame [onvooxcu. Copmuposxa 6enxos 6 annapame Ionvoaxcu. Tpancnopt
BEIIIECTB B KJIETKE. Bakyosn pacTuTenbHbIX KiIeToK. Kierounslii cok. Typrop.

[lonyaBTOHOMHBIE  OpPraHOWABl  KIJIETKH:  MUTOXOHAPHUM,  ILJIACTUJIBIL.
IIpoucxoocoenue mumoxonopuit u niacmud. Cumobuozenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenne u (YHKIIMM MUTOXOHJApUN W 1uiactuia. llepBuunsle,
BTOPUYHBIE M  CJIOXKHBIE  TUJIACTUALI  (POTOCHUHTE3UPYIOMIMX  JYKAPUOT.
XJIIOpOIUIACTHI, XPOMOILIACTBHI, JIENKOIIACTHI BBICIIMX PACTCHUM.

HememOpanusie opranouasl kietku CTpoeHue M GyHKIUHA HEMEMOpaHHBIX
OpraHouJI0B KJIETKHU. PuGocomsr. IIpomesicymounvie Qunamenmeo.
MukpodunameHTsl. Axkmunogvle Muxkpoguiamenmol. MpbllIEUHbIE  KIIETKU.
Axmunosvie KOMHOHEHmMbl HeMbluleyHblX Kiemok. MukpoTpybouku. Kierounbii
ueHtp. CTpoeHuWe U JBWKEHHE KIYTUKOB U peCHUYEK. MHUKpOTpyOOUKH
nuToria3mel. LleHTpuons. benku, accoyuuposanmvie ¢ MUKpopuiameHmamu u
Mmuxkpompybouxamu. Momopmsie 6enxu.

Anpo. O6onouka siapa, XPOMATHH, KapUOILIa3Ma, SAPBIIIKY, UX CTPOEHUE U
bynkuuu. Snepubiii OenkoBbld MaTpukc. IIpocTpaHCTBEHHOE pacIOIOKEHUE
XpoMocoM B HUHTep(ha3HOM siape. Idyxpomamun u 2emepoxpomamut. bemku
XpOMaTWHa — THUCTOHBI. Jlunamuxa sdepHou 00010YKU 6 Mmumose. Sfoepmblil
mpancnopm.

Kinerounsie BkiatoueHus. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK DYKApUOT
(pacTUTEeNBHOM, KUBOTHOM, TPUOHON).

JdeMoHcTpanuu



[Toptpersr: K.C. MepexkoBckuit, JI. Mapryinuc.

Tabmumbsl u cxembl: «CTpoeHHE 3YKApUOTHUYECKOH KieTKn», «CTpoeHue
JKUBOTHOW  KJIETKW», «CTpO€HME  pacTUTENbHOM  KiIeTKW», «CTpoeHue
MUTOXOHAPUNY, «A1po», «CTpoeHne NPOKApUOTHUECKON KIETKN.

OOopynoBaHue: CBETOBOM MMKPOCKOI, MHKpPOIpenaparbl pPacTUTENbHbIX,
KUBOTHBIX KJIETOK, MUKPOIIPENapaTsl OaKTepuaabHBIX KIETOK.

JlabopaTopnass pabora «l3ydyeHue CTpOEHHS] KIETOK Pa3IM4HbIX
OpPraHu3MOB).

IIpakTnyeckas padora «/3ydyeHue cBOWCTB KIETOYHOU MEMOpaHBI».

JlabopaTopHass pabora «JccinepoBanue mnasmosid3a W JAEIUIA3MOJIM3A B
PaCTUTENBHBIX KIETKAX).

IIpakTnueckass padora  «l3ydyeHue  [OBUKEHUS  UUTOILIA3Mbl B
PACTUTEINIBHBIX KIIETKAX).

Tema 6. O0OMeH BemiecTB M peBpalleHNe JHEPIHH B KJIEeTKe

AccUMUIISILINS U JUCCUMWISIIIUSA — JIB€ CTOPOHBI MeTaboau3ma. Tunbsl ooOmMeHa
BEIECTB: aBTOTPOHBIN W TeTEpPOTPOQHBIA. YUacThe KHUCIOPOJa B OOMEHHBIX
mpoleccax. OHepreTuueckoe obOecrneueHue KiIeTKu: mnpeBpanieHue ATO B
oOMeHHBbIX Tmporeccax. DepMeHTAaTUBHBIM XapakTep peakluuil KJIETOYHOIO
Metabonuzma. DepMEeHTBI, UX CTPOCHHUE, CBOICTBA U MEXaHHU3M JICUCTBUSI.
Kodepmentsl. OTnnuust pepMEeHTOB OT HEOPTraHMUYECKUX KaTanu3aTopoB. bemku-
aKTUBATOPHI M OCIKU-UHTHOUTOPHI. 3aBUCUMOCTh CKOPOCTH (PEepMEHTATHBHBIX
peaKklMii OT pa3IMYHbIX (PAKTOPOB.

IlepBUYHBIA CHHTE3 OpraHMYeCKUX BellecTs B kietke. DorocunHres.
Anoxcueennvill U okcueeHHwlll pomocunmes y 6axmepui. Ceemocodbuparoujue
nUeMeHmbvl U NUSMEeHMbl PeakyuoHHo20 yenmpd. Posb XJI0poIUIacToB B IpoLEcce
dboTocunTeza. CBeroBas u TeMHOBas ¢aspl. Pomoovixanue, Cs., Cy. u CAM-munol
gdomocunmesa. IlponyktuBHoCTh (oTOCHHTE3a. BiusHue paznuyHbix (paxTopoB
Ha CKOpOCTh (poTocuHTE3a. 3HaUeHHE (POTOCUHTESA.

XeMOCHUHTE3. PasnooOpasue OpPraHU3MOB-XEMOCHUHTETUKOB:
HUTPUPUIIUPYIOIIHE OaKTepuu, >Kele300aKTepuu, CepoOaKTEpPHH, BOJOPOIHBIC
OakTepuu. 3HaYCHUE XEeMOCHUHTE3a.

AHa’poOHble opranu3Mbl. Buaesl Opoxxenus. IIponykTbl OpokeHHS M HX
UCIIOJIb30BAaHUE YEJIOBEKOM. AHA3pOOHbIE MHUKPOOPraHU3Mbl KaK OOBEKTHI
OMOTEXHOJOTUH U BO30OYyAUTENHN OOJIE3HEM.

AspoOHBIe OpraHU3MBbl. Oranbl HSHEPTETUYECKOIO oOMeHa.
[ToarotoBuTenbHbI dTan. ['MHKOIN3 — OECKUCTOPOAHOE PACIICTUICHHE TITFOKO3bI.

buonornyeckoe okuclieHHEe, WIH KJIETOYHOE JblxaHue. Poiab MUTOXOHApUH B
npoueccax onojgornyeckoro okucienus. LHuknnueckue peakuuu. OKUCIUTEIBHOE
dbochopunupoBanue. uepeusi memoOpannozo epaouenma npomonos. Cunmes



AT®D: paboma npomonnou ATD-cunmaszwl. IlpeumyiiecTBa a’poOHOTO MyTH
oOMEHa BeIIecTB mnepes] aHaIpOOHBIM. DP(HEKTUBHOCTH YIHEPIrETUIECKOTO OOMEHA.

JdemoHncTpanuu

[Toptpersr: k. Ilpuctin, K. A. Tumupsaszes, C. H. Bunorpanckuii, B. A.
Ourensrapar, I1. Murtuem, I'. A. 3aBap3uH.

Tabmuibr u cxeMbl: «DoTocuHTE3)», « DHEPreTHUECKU 00Men», «bruocunaTe3
oenka», «Ctpoenue pepMeHTa», « XeMOCHHTE3Y.

O6opynoBaHue: CBETOBOM MUKPOCKOI, 00OpYAOBAaHME AJII IMPUTOTOBIICHUS
MOCTOSTHHBIX ¥ BPEMEHHBIX MUKPOIIPENapaToB.

JlaGoparopHass padora «l3ydyeHue  KATaIUTUYECKOM  aAKTUBHOCTH
dbepMeHTOB (Ha IPUMEPE aMIIIa3bl WU KaTajaasbl)y.

Jlabopatopnass pabGora «M3ydeHue (HEepMEHTATUBHOTO pACIICIICHUS
MIEPOKCH/Ia BOJIOPO/Ia B PACTUTENIBHBIX U AKUBOTHBIX KIETKAX).

JladbopaTopnass padora «CpaBHeHue mpoieccoB (OTOCHMHTE3a U
XEMOCHHTE3a.

JladopaTopHasi padoTa «CpaBHEHHE ITPOIIECCOB OPOKCHUS U JIbIXAHH.

Tema 7. Haciiencreennasi uHGopmManus U peajn3anus eé B KiIeTKe

Peakiiuu mMarpuuHoro cunres3a. [IpuHIUI KOMIUIEMEHTAPHOCTH B PEAKIIMIX
MaTPUYHOIO CUHTe3a. Peanuszanus HacineAacTBEHHON MHpopManuu. I eHeTnyeckuii
KOJ, ero cBoucrBa. TpaHckpunuusa — marpuunbli cuHTe3 PHK. IlpmHnmmsr
TPAHCKPUIMU: KOMIUIEMEHTAPHOCTh, AHTUIAPAIIIEIbHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckou knemxe. Hexooupyrowue PHK.

Tpancnsauus u e€ sransl. Yuyactue TpancnoptHbix PHK B 6nocunrese Genka.
VYcnoBus Omocunte3a Oenka. KomupoBanme amuuokucinor. Pomp pubocom B
OouocuHTtese Oenka.

Cospemennvie npedcmasienuss o cmpoenuu 2enog. OpraHuzalus reHoma y
IIPOKApUOT U 3YKapuoOT. Peryisinus akTMBHOCTM T€HOB Yy IpokapuoT. ['mmoresa
onepona (d. XKako6, XK. MaHo). MonexynsapHvie mexanuzmvl IKCNPeCccuu 2eHO8
aykapuom. Ponv xpomamuna 6 pezynsiyuu pabomel 2enog. Perynsuus oOMEHHBIX
MPOLIECCOB B KJIeTKe. KiIeTOUHbIN roMeocTas.

Bupycel — HekieTounbie (OpMbI )KU3HUA U 0OIHUraTHele rnapa3utbl. CTpoeHue
IPOCTBIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaroB. JKusHenHvili Yuki
JHK-cooepocawux eupycos, PHK-codepocawux eupycos, 6baxmepuogazos.
Obpamnas mpanckpunyus, pesepmasa, UHmMezpasd.

Bupycubie 3aboneBanus denoBeka, KuUBOTHBIX, pactenuid. CITN]J, COVID-
19, counanbHbie ¥ MEAUIIMHCKUE TPOOIIEMBI.

buoungpopmamuxa: unmeepayus u ananuz o6orvuiux maccueos («bigdatay)
CMPYKmMypHuIX Ouoiocudeckux Oanusix. Hanomexnonoeuu 6 buonocuu u meouyuHe.
Ilpoepammupyemvie pynkyuu 6eakos. Cnocodwl 00cmasKu 1eKapcms.



JdemoncTpanuu

[Toprpetsr: H. K. Kosbiios, /1. 1. UBanoBCKUIA.

Tabmuier 1 cxembl: «brocunTes Oenkay, «I'eHeTHdeckuit koa», «Bupycey,
«bakrepuodarm».

IIpakTueckas padora «Co31aHue MOJIEIIA BUPYCA.

Tema 8. 7/Ku3HeHHbIH HUKJI KJIETKH

Knerounsléi 1mukin, ero mnepuoabnl W peryisiuusa. HMutepdaza u  MuUTO3.
Oco0eHHOCTH TMpOIIecCOB, MpoTeKalIux B uHTepdaze. [loaroroBka KIeTKH K
nenenuto.  I[IpecunteTmdyeckuit  (MOCTMUTOTUYECKUM),  CHUHTETHYECKUU U
MOCTCHHTETHYCCKHUI (MPEMUTOTHIECCKUI) TIEPUO Bl UHTEP(DA3HI.

Marpuunbii cunre3 JHK — permmukamms. [Ipunnuner permmkanuun JITHK:
KOMIUIEMEHTAPHOCTh,  ITOJYKOHCEPBATUBHBIM  CHHTE3, AHTUNAPAJUIIEIBbHOCTD.
Mexanusm pernukanuu JJTHK. Xpomocomsl. Ctpoenune xpomocom. Tenomepsl u
TeromMepaza. XPOMOCOMHBIM HaOOp KJIETKM — KapuoTull. JIUNiIouaHbld W
rarionHbI  HAaOOpbl XpoMocoM. ['omomoruynsie Xpomocombl. [lomoBsie
XPOMOCOMBI.

Henenue xnerkn — wmuto3. Craguum MHTO3a U MPOUCXOIAIINE B HUX
npoueccel. Tunel muto3a. Kapuokune3 u 1muToknHe3. buosiornyeckoe 3HaueHue
MHTO3a.

Perymamusa mutorndeckoro nukia kKietkd. lIporpammupyemasi kierodHas
rubenb — arnornTo3.

Knerounoe sapo, XpoMocombl, (DyHKIIMOHANIbHAas TE€HOMUKA. Mexanusmul
npoaugepayuu, oupdepenyuposxu, cmapenus u euberu xiemox. «l{ugposas
KiemKa» — buoungopmamuyeckue mooeau QyHKYUOHUPOBAHUSL KIeMKU.

JdeMoHcTpanuu

Tabmuier 1 cxeMbl: <«JKW3HEHHBIH IMKI KIETKW», «Mwuto3», «CTpoeHHe
xpomocomy, «Perukanus [JHK.

O06opynoBaHKE: CBETOBOM MUKPOCKOI, MUKpoOIpenapatbl: « MUTO3 B KIeTKax
KOpEIIKa JTyKay.

JlaGopaTopHuas padora  «M3yueHne  XpOMOCOM  Ha  TOTOBBIX
MUKPOIIpENapaTaxy.

JlabopaTopHasi paGora «HalntoieHre MUTO3a B KJIETKaX KOHUMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKpPOIpEnaparax).

Tema 9. Ctpoenue n GyHKUNHM OPraHU3MOB

buonornueckoe pazHoobOpasue OPraHu3MOB. OnHOKIIETOUHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOUHBIE OPTaHU3MBI.

OcoOEHHOCTH ~ CTPOEHUS M KUBHEACATEIbHOCTU  OJIHOKJIETOYHBIX
opranu3MoB. bakrtepuu, apxeu, OJHOKJIETOYHbIE TPUOBI, OJHOKJIETOUYHbIC
BOJIOPOCIIH, APYTUE NPOTUCTHI. KOJIOHHAIBHBIE OPTaHU3MBI.



B3anmocBsA3p 4acTell MHOTOKJIETOYHOIO OpraHu3Ma. [KaHW, OpraHbl M
cucteMbl opranoB. Opranu3M Kak e1nHoe 1einoe. ['omeocras.

Tkanum pacrenuii. TuIBI  pacTUTENBHBIX TKaHEW: 0Opa3oBareibHas,
MOKPOBHAsI, MPOBOJsIIAsA, OCHOBHAas, MeXxaHudeckas. OCOOCHHOCTH CTpPOECHUS,
(GyHKUMNA U pacoNioKEeHMs TKAHEH B OpraHax pacTEHUU.

TkaHMW XKUBOTHBIX M YEJOBEKA. THWIbI KMUBOTHBIX TKAHEU: 3MUTEIIHAJIbHAS,
COCIMHUTEINbHAS, MbIlIeyHas, HepBHas. OcCOOEHHOCTH CTpoeHWs, (QYHKIHN U
pAacHoJIOKEHUSI TKAHEN B OPraHax KUBOTHBIX U YEJIOBEKa.

Opranbel. BereratuBHble W Te€HEpaTUBHBIE OpraHbl pacteHuil. OpraHbl H
CHUCTEMBI OPTAaHOB KUBOTHBIX U YeI0BeKa. DYHKIIUH OPraHOB U CUCTEM OPTaHOB.

Onopa Tena opranu3moB. Kapkac pacrenuil. CKeneTbl OJHOKIECTOYHBIX H
MHOTOKJIETOUYHBIX JKMBOTHBIX. HapykHbli M BHYTpeHHHU ckeneT. CTpoeHue u
TUIIBI COEIUHEHUS KOCTEH.

JIBmkeHne  opraHu3MoB. JIBHJKEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
aMEOOUTHOE, KTYTHUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PAaCTEHUM:
TPOIIU3MBl M HACTUH. JIBM)KEHHME MHOTOKIIETOYHBIX >KMBOTHBIX M YEJIOBEKA:
MblleyHas cucreMa. Pediiekc. CkeneTHbie MBIIIIBI U UX padoTa.

[Iutanne opranusmoB. [loryomenne BOAbI, YIVIEKUCIOrO Tra3a U
MHUHEPAIbHBIX BEIIECTB pacTeHUsIMU. lIuTaHue KMBOTHBIX. BHyTpuIonoctHoe u
BHYTPHUKJIETOYHOE mnuuieBapeHue. [IutaHnne mo3BOHOYHBIX KUBOTHBIX. OTHENBI
MUIIEBApUTENILHOTO TpakTta. [lumeBapurenvHble kene3bl. llumeBapurenbHas
CHCTEMA YEJIOBEKA.

Jpixanue opranu3MoB. Jlpixanue pacteHuid. J{pixanue >xuBOTHbIX. Juddyzus
ra3oB 4€pe3 NOBEPXHOCTh KiIEeTKU. KoxkHOe npixanue. /[pIxarenbHas NOBEPXHOCTD.
XKabepHoe u nérounoe apixanue. J{pIxanue MO3BOHOYHBIX KUBOTHBIX U YETIOBEKA.
DBOJIIOIMOHHOE  YCJIOKHEHUE CTPOEHUS JIETKUX TO3BOHOYHBIX JKMBOTHBIX.
JlpixaTenpHas cucrema 4esioBeka. MeXaHu3M BEHTWISLUHUM JIETKUX y NTUL U
MJIEKOMUTAIOMUX. Perysiius apixanus. JlpixareabHble 00bEMBI.

TpaHCIIOPT BEIIECTB y OpPraHU3MOB. TPAHCIOPTHBIE CUCTEMBI PACTCHUM.
Tpancnopr BewmwecTB y JKMBOTHBIX. KpoOBEHOCHass cucrema U €€ OpraHbl.
KpoBeHocHass cucrema TMO3BOHOYHBIX JKMBOTHBIX M yenoBeka. Cepare,
KPOBEHOCHBIE COCyIbl M KpoBb. Kpyru kpoBooOpaleHus. IBOJIOIHUOHHbBIC
YCJIOKHEHUSI CTPOEHHUSI KPOBEHOCHOW CUCTEMBI NMO3BOHOYHBIX >KUBOTHBIX. Pabora
cepaua v €€ peryisaius.

Beigenenne y opranusMoB. Beinenenue y pacrteHuil. Beimenienue y
KUBOTHbIX. CoKpaTuTenbHble Bakyonu. Opranbl BblaesieHus. PuiupTpanus,
CeKpelusi 1 00paTHOE BCACHIBAHUE KaK MEXaHH3Mbl Pa0OThl OPraHOB BhIJCICHUS.
CBsI3b MOJIOCTH TeJa C KPOBEHOCHOW W BBIAEIUTEIBHON cUCTEMaMU. BoliesieHue y



NO3BOHOYHBIX JKMBOTHBIX M uenoBeka. Ilouku. CTtpoeHne u (pyHKIIMOHMpPOBaHUE
HeppoHa. OOpa3zoBaHHe MOYH Y UEIOBEKa.

3ammTa y OpPraHu3MOB. 3alluTa y OJHOKIETOYHBIX OpraHu3moB. CHopsl
OakTepuil M UUCTHl MNPOCTEHIIMX. 3almUTa Y MHOTOKJIETOYHBIX pacTEHUH.
Kyrtukyna. Cpeactsa macCUBHOM M XUMHUYECKOU 3a1UThl. OUTOHIUBI.

3ammra y MHOTOKJIETOYHBIX JKMBOTHBIX. IIOKpOBBI M KX NIPOHU3BOIHBIE.
3amura opranu3ma oT Oonesneil. iMmmyHHas cuctema yenoBeka. KieTodHbii u
I'YMOpaJbHbIH UMMYHHUTET. BpOXIEHHBIH W TPUOOPETEHHBIM crierupUIecKuit
UMMYyHUTET. Teopust KiOHaIbHO-celeKTuBHOro ummyHnurera (II. Opnux, ©. M.
bepuer, C. Tonerasa). BocnaniurenbHble OTBETHI OPraHu3MoB. Posib BpOKIEHHOTO
UMMYHUTETA B Pa3BUTUU CUCTEMHBIX 3200JI€BaHUN.

Paznpaxxumocts u  perynsuus |y  OpranusmoB. Paznpaxumocts vy
OJHOKJIETOYHBIX OpraHu3MoB. Takcucel. Pasgpaxumocts U peryjsanus y
pacteHui. PocToBBIE BEMIECTBA U UX 3HAYCHUE.

HepBHast cucrema u pedrexTtopHas peryisiuus y XHUBOTHbIX. HepBHas
cucTeMa u €€ oTJeNbl. DBOJIOLMOHHOE YCI0)KHEHUE CTPOEHUSI HEPBHOM CHCTEMBI
y JKUBOTHBIX. OTHENbl TOJOBHOIO MO3ra MO3BOHOYHBIX XKMBOTHBIX. Pedrekc u
pedrexTopHas ayra. be3ycioBHbIE U YCIOBHBIEC PE(DIICKCHI.

['ymopanpHas perynsuus U 3HAOKPUHHAs CUCTEMA JKUBOTHBIX U YEJIOBEKA.
JKeme3pl HSHOOKPMHHOW CHUCTEMBI M KX TOPMOHBL. JleMCTBHE TOPMOHOB.
B3auMoCBsi3p HEpBHOW M SHIOKPUHHOW cucTeM. [ umortamamo-runodusapHas
cucrema.

JdemoncTpanun

[Toptper: U. I1. I1aBnos.

Tabmumsl 1 cxembl: «OAHOKIETOYHBIE BOAOPOCIN», «MHOIOKIETOYHBIE
Bojopocnny», «bakrepumn», «lIpocreiimme», «OpraHbl LIBETKOBBIX PpPaCTCHUII»,
«CucrtemMbl  OpPraHOB TIO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «TkaHu pacrenuil», «KopHeBbie cuctembl»y, «CTpoeHue cTediis,
«CTpoeHue JNHCTOBON MIACTUHKW», «TKaHM >KUBOTHBIX», «CKEJEeT YeIOBEKa,
«IInmeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpIxarenbHas

cucrema», «HepBhas  cucrema»n, «Koxa», «MpbllieyHas  cucremay,
«BplaenurenbHasg CUCTEMa», «DHAOKPUHHAsA cuUCTEMa», «CTPOECHHE MBIIIIbIY,
«Ammynuter»,  «KumeuHonosoctueie», «CxeMa  NUTaHUSA  PACTEHUI,

«KpoBeHOCHbIE CHCTEMBbI TO3BOHOYHBIX KUBOTHBIX», «CTpOoeHUE THUIPBD,
«Ctpoenue mnnanapum», «BHyTpeHHee cTpoeHHe n0XAeBOro uepBsi», «HepBHas
cuctema poio», «HepBHas cucrema sarymkum», «HepBHas — cucrtema
npecMbikatomuxcs»,  «HepBuas  cuctema  ntuny, «HepBHas — cucrtema
MIIEKOTUTaronuXx», «HepBHas cuctema denoBekay, «Pediexey.



OOopynoBaHue: CBETOBOM MHUKPOCKOI, MHKpPOIpEnapaThl OJHOKJIETOUYHBIX
OpraHu3MOB, MHUKpPOIpENnaparbl TKAHEH, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIUU
HACEKOMBIX, UTJIOKOXHUX, KUBbIE SK3EMIUISIPhl KOMHATHBIX pacTeHUM, repdapuu
pacTeHMil pa3HBIX OTJAEJIOB, BIAXHbIE Mpenaparbl KUBOTHBIX, CKEJETHI
MO3BOHOYHBIX, KOJUIEKIIMM OECIO3BOHOYHBIX JKMUBOTHBIX, CKEJET 4YeJIOBEeKa,
000pyaoBaHuE ISl AEMOHCTPAIMU MOYBEHHOTO U BO3AYILIHOIO MUTAHUSL PACTCHUM,
pacuieTuieHHs Kpaxmalia v OeJIKOB Mo AecTBrEM (epMEHTOB, 000PYI0BaHUE IS
JEMOHCTPALUH ONBITOB MO U3MEPEHUIO )KU3HEHHON EMKOCTH JETKUX, MEXaHU3Ma
JBIXaTEJIbHBIX JBUKECHUH, MOJIEJIA TOJIOBHOTO MO3Tra Pa3iMYHbIX )KUBOTHBIX.

JlaGoparopHasi padora «/3yueHue TKaHeN paCTEHUIN.

JlabopaTopHasi padora «3yueHne TKaHel )KUBOTHBIXY.

JlabopaTopHnasi padora «3yueHne opraHoB IBETKOBOI'O PACTCHUS.

Tema 10. PazmHoxeHre U pa3BUTHE OPraHU3MOB

®opMbl pa3MHOKEHHS OpPraHM3MOB: Oecronoe (BKJtOYas BEreTaTUBHOE) U
nojiooe. Buael  Oecrosoro  pa3MHOXKEHUsS:  I[OYKOBAaHUE,  CHOPYJSLUS,
dbparmMenTanus, KJIOHHPOBaHUE.

[TonoBoe pa3zmHoxkenue. llonoBbie KneTkw, wian ramersl. Meio3. Craauu
Mmeno3a. [loBegenune xpomocoM B meio3e. Kpoccunrosep. brosorndecknii cMbICi
MeNo3a M TIOJIOBOTO Ipouecca. Meno3 M €ro MeCTO B JKU3HEHHOM IHUKJIE
OpraHU3MOB.

[IpenzapoaspiieBoe pazsutue. ['amerorenes y x«uBOTHBIX. [10J10BBIE KEe3bl.
OOpa3oBaHue U pa3BUTHUE MOJOBBIX KiIeTOK. CriepmaTorenes u oorene3. CTpoeHue
MOJIOBBIX KJIETOK.

OmomoTBOpeHne W SMOpPHOHAIBHOE pa3BUTHE JKUBOTHBIX. CrocoObI
OILUIOAOTBOPEHUS: HAPY)KHOE, BHyTpeHHee. [lapTeHorenes.

WuauBrayaibHOE pa3BUTHE OPTaHU3MOB (OHTOTEHE3). DMOPUOIOTHS — HAyKa
0 Pa3BUTHUU OPTraHU3MOB. Mopgozcenez — 00Ha U3 21A8HLIX NPOOIEM IMOPUOTIOSUU.
Konyenyuss mopgocenos u moderu mopghoeenesza. Ctaguum >MOpHOreHesa
KUBOTHBIX (Ha mnpumepe Jsarywku). JpoOinenune. Tumbel  apoOieHus.
Jemepmunuposannoe u HedepmunuposarnHoe OpodneHue. bracmyna, munsi
onacmyn. OCOOEHHOCTH JIpOOJEHUS MIIEKOMUTAIOUIUX. 3apObIIIEBbIE JINCTKU
(racTpysisinus). 3aKiajKa OpraHOB U TKaHEW U3 3apOJbIIIEBbIX JUCTKOB. B3anMuoe
BIIMSHUE YacTed pa3BUBAIONIETOCS 3apojbiiia (dMOpUOHAIbHAS WMHAYKIHA).
3aknagka IUIaHA CTPOCHUS KUBOTHOTO KaK pPe3yibTaT HEpapXUUYECKUX
B3aMMOJICUCTBUI TEHOB. BriusHue Ha >MOpPHUOHAIBHOE pa3BUTHE PaA3ITUYHBIX
(bakTOpOB OKpY:KarOIIEH Cpe/Ibl.

Poct u pasButue xuBOTHBIX. IlocTamMOpuoHanbHbId nepuoi. Ilpsmoe u
HenpsiMmoe pas3BuTue. PaszButue ¢ metamopdo3oM y O€CHO3BOHOYHBIX U
MO3BOHOYHBIX JMBOTHBIX. bHOJIOrMYeCKOe 3HAYE€HHE MPSMOr0 W HEMPSIMOTO



pa3BUTHA, UX PACIHPOCTPAHEHUE B NPUPOAE. THIBI pocTa KMBOTHBIX. DaKkTOPEI
PEryJsuU POCTa )KUBOTHBIX U 4YesoBeka. CTaquu moCcTIMOPUOHATIBLHOTO PA3BUTHS
y ’KMBOTHBIX U uesioBeka. [lepuoasl oHToreHesa uenoBeka. CTapeHue U CMepTh Kak
OHMOJIOTMYECKHE MTPOLIECCHI.

Pa3smHoxxeHue u pa3Butue pacteHuid. ['amerodutr u cnopodur. Meiio3 B
KU3HEHHOM IMKJe pacteHuil. OOpa3oBaHue crop B Ipolecce Meno3a.
['amerorene3 y pacteHud. OIUIOAOTBOPEHUE M PA3BUTHE  PACTUTEIBHBIX
opraHu3MoB. [/[BoiiHOE OII00TBOPEHHUE Y IIBETKOBBIX pacTeHuid. OOpa3zoBaHue u
pa3BUTHE CEMEHU.

MexaHn3MBl PETYISALAA OHTOI€HE3A Y PACTEHUN U )KUBOTHBIX.

JdeMoHcTpanuu

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

Tabmuupbr u cxembl: «BereraruBHoe pazMHoxeHue», «Tumbl Oecrosoro
pa3sMHOXKEHUD», «Pa3MHOKEHHE XJIaMUAOMOHANbD», «Pa3MHOXKEHHE 3SBIIICHBDY,
«PazmHoOxeHue runpe», «Menos», «Xpomocomel», «I'amerorenes», «CrtpoeHue
AUIEKIETKH U crepMmaro3onaa», «OCHOBHbBIE CTaauu OHTOreHezay», «lIpsamoe u
HEnpsiMoe pas3Butue», «Pa3zBurhe wmakickoro xyka», «Pa3Butue capaHum»,
«Pa3BuTne NATYWIKW», «J|BOMHOE OIUIOJNOTBOPEHUE y LBETKOBBIX PACTEHUNY,
«CTpoeHue CeMsH OJHOJOJIBHBIX M JBYIOJIbHBIX PACTEHUN», «KW3HEHHBIN ITUKII
MOPCKOM  KamyCTbDy, <«OKuM3HEHHBIM UHKI MXxa», <«OKU3HEHHBIM  IUKI
MManoOPOTHUKA», « KU3HEHHBIN IIUKJT COCHBI».

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpPONpENnaparhl SULEKIETOK U
CIIEpPMATO30M10B, MOJENb «LIMKII pa3BUTHS JIATYLIKI.

JlabopaTopHas padora «3yueHue CTpOEHUS MOJOBBIX KJIETOK HA TOTOBBIX
MHUKpOIIpEnaparax».

IIpakTuueckass padora «BblBI€HHE MPU3HAKOB CXOJICTBA 3apOAbIIICH
MTO3BOHOYHBIX )KMBOTHBIX).

JlaGoparopnass padora «CTpoeHHE OpPraHoB Pa3MHOKEHUS BBICIIUX
pacTeHUu.

Tema 11. I'eneTuka — Hayka O HaCJE€ACTBEHHOCTH M HM3MEHYHUBOCTH
OPraHu3MoOB

Hctopust cTaHOBJIEHUS M pa3BUTUS TE€HETUKM Kak Hayku. Paboter T
Meunnens, I'. ne @pusa, T. Moprana. Poinb 0T€4eCTBEHHBIX YYEHBIX B Pa3BUTUHU
renetuku. Padotel H. K. Konbuioa, H. Y. Basunosa, A. H. benosepckoro, I'. JI.
Kaprnieuenko, FO. A. ®unumuenko, H. B. Tumodeera-PecoBckoro.

OCHOBHBIE TEHETUYECKHUE MOHITUS U CUMBOJIBL. | 'OMOJIOTHUHBIE XPOMOCOMBI,
aJUIEJIbHBIE TE€HbI, AJIbTEPHATUBHBIC IIPU3HAKH, JOMUHAHTHBIM M PELIECCUBHBIN
IpU3HAK, TOMO3UTOTA, T€TEPO3UT0Ta, YUCTAs TUHUS, THOPH b, TEHOTHUII, (DEHOTHII.



OCHOBHBIE  METOABI ~ TE€HETUKH: THOPUAOJIOTUYECKUN,  IUTOJOTHICCKUH,
MOJIEKYJISIPHO-T€HETUUECKHM.

JdemoHncTpanuu

[Toptpersr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. U.
BasuioB, A. H. benosepckuid, I'. JI. Kapneuenko, FO. A. ®unmunuenko, H. B.
Tumodeer-PecoBckuii.

Tabmuier 1 cxembl: «MeTo bl TeHETHKNY, «CXEeMBI CKPEIIUBaHUS.

JlabopaTopnasi padora «Jlpo3oduna Kak OOBEKT T'€HETHUYECKUX

VICCIIEIOBAHUIY.
Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH
Monorubpunnoe ckpemmBanue. llepBbiii 3akoH MeHgenss — 3aKOH

eAMHO00pa3usi THOPUIOB MepBoro mokojaeHus. [IpaBuno nomuanpoBanus. Bropoi
3aKOH MeHgens — 3aKOH pacLleIUIeHUsl IpU3HakoB. Ll{uTosiornueckre OCHOBBI
MOHOTMOPHUIHOTO CKpeluBanus. [ ' unoresa 4ucToThl raMer.

AHanuzupytomee ckpemyBanue. [IpoMexyTouHbI XapakTep HaclleJOBaHUS.
Paciueruienre npu3HakoB IIPU HEIIOJIHOM JOMUHUPOBAHUM.

HurubpuaHoe ckpemrBanue. Tpetuit 3akoH MeHienst — 3aKOH HE3aBUCUMOTO
HAcJlelOBaHMs ~ NOpU3HAKOB.  lluTosornueckue  OCHOBBI  JIUTHOPUIHOTO
CKpEILUBAHUS.

CuennieHHoe HaciienqoBaHue npusHakoB. Paboter T. Moprana. CuernseHHoe
HACJIEJOBAHUE TI'€HOB, HAPYILUICHHWE CLEIUICHUS MEXAY I'€HaMHU. XPOMOCOMHas
TEOpUsI HACIIEACTBEHHOCTH.

['eneTnka nmojga. XpoOMOCOMHBIM MEXaHU3M ONPEACICHUS N0JIA. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBI M Te€TEpPOraMeTHbIA IMOJ. ['eHeTnueckas
CTPYKTypa MOJIOBBIX XpOMOCOM. HacnenoBaHnue Npu3HakoB, CLEIVIEHHBIX C IT0JIOM.

['enoTun kak uenoctHas cucrema. [ienoTponus — MHOKECTBEHHOE JECUCTBUE
reHa. MHOXECTBEHHBIM aiuenu3M. B3auMonencTBue HeaulelbHbIX TI'E€HOB.
KommiementaprnocTs. Onucras. [lonumepust.

['eHETHYECKUIT KOHTPOJIb PA3BUTHS PACTCHUM, XKUBOTHBIX M YEJIOBEKA, a
TaKkKe (PU3NOJIOTUYECKUX IPOLIECCOB, TMOBEACHUS M KOTHUTHBHBIX (DYHKIIMMA.
['eneTnueckre MeXaHU3Mbl CUMOMOTeHE3a, MEXaHU3Mbl B3aUMOJICUCTBHS «XO35UH
— Mapa3suT» U «XO3IMH — MHUKpoOHOM». ['eHeTHdeckue acnekTbl KOHTPOIS U
W3MEHEHMS HACJIeICTBEHHON MH(OpMAMU B TOKOJICHUSIX KIIETOK U OPTraHU3MOB.

JdemoncTpanuu

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

Tabmuier 1 cxemsl: «llepBbIit U BTOpoit 3akoHBI Menaens», « Tpetuii 3akoH
Menpnens», «AHanu3upymoollee CcKpemmBaHue», «HemonHoe nomuHHpOBaHHEY,
«CremyieHHOEe HAcIeIOBaHWE TMPHU3HAKOB y Apo3odumib», «['eHetnka momay,



«Kapuotunn uenoBeka», «Kapuotun gpozodpuns», «Kapuotunm mnruunmy,
«MHOX€ECTBEHHBIN aJlJICIn3M», «B3auMoaencTBUE TEHOBY.

O6opynoBaHue: MOJEIb JJIsI JIEMOHCTpPAIlMM 3aKOHOB  €IMHOO0Opa3us
rUOpPUJOB TIEPBOrO TIOKOJEHUS U paCHISIJICHUS NPU3HAKOB, MOJEIb IS
JEMOHCTpAllUM 3aKOHA HE3aBUCHMOIO HAcCJIEJOBAHUS MNPU3HAKOB, MOJEIb JJIs
JEMOHCTPAllUM CLEIJICHHOTO HACJIEI0BaHUsA MPU3HAKOB, CBETOBOW MHMKPOCKOII,
MUKpoIpernapar: «J[po3oduinay.

IIpakTuueckass padora «M3yueHne pe3ynbTaTOB  MOHOTHOPHIHOTO
CKpEILUBAHUA Y APO30(PUITBD.

IIpakTuyeckass  padora  «/3yueHue  pe3ynbTaToOB  AUTHOPUIHOTO
CKpENIMBaHUA y APO30(DUITB».

Tema 13. 3aK0HOMEpPHOCTH U3MEHYNBOCTH

BzaumoneiictBue reHoTuMna W cpeabl npu  GopMupoBaHUM (PeHOTHINA.
N3MeHunBOCTh NpU3HAKOB. KauecTBEHHbIE W KOJMYECTBEHHBIE NMPU3HAKU. BuUabl
W3MEHUYMBOCTH: HEHACJICACTBECHHAS U HACJICJCTBCHHAS.

MoaudukanroHHass UW3MEHYUBOCTB. Pomb cpenbl B (popMupoBaHUU
MoAu(UKAIIMOHHONW M3MeHYMBOCTH. Hopma peakiuu mpusHaka. BapuanuoHHbBIN
pan u BapuarnmonHasi kpuBas (B. Moranncen). CpoiicTBa MOIu(UKAIIMOHHOM
W3MECHUMBOCTH.

['enoTunuueckas n3MeHUMBOCTh. CBOMCTBA T€HOTUIIMYECKON M3MEHUYHUBOCTH.
Bupl reHOTUITHYECKON M3MEHYMBOCTH: KOMOMHATHBHAS, MyTallHOHHAS.

KomOuHaTuBHAas W3MEHYMBOCTH. MeH03 M MOJIOBOM IIPOIIECC — OCHOBA
KOMOWHATHBHOM M3MEHYMBOCTH. P0OJIb KOMOMHATHBHON M3MEHYMBOCTHU B CO3JIaHUU
TEHETUYECKOTO pa3HOOOpa3us B Mpeesiax OHOTO BU/IA.

MyTanroHHass W3MEHYMBOCTb. BuHIbl MyTalMii: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE MW  HHAYUMPOBAaHHbIE MyTauuu. SnepHbie U
HUTOoIUIa3MaTuyeckue myrtanuu. CoMaTHYeCKUe W MOJOBble MyTauuu. [IpuyuuHbI
BO3HUKHOBEHUsS MyTanuid. MyTtareHpl W WX BJIMSIHUE Ha OPTraHU3MBI.
3aKOHOMEPHOCTH MYTAllMOHHOIO MpOoLEecca. 3aKOH TOMOJIOTUYECKHUX PSIOB B
HacneacTBeHHo m3meHuuBoctu (H.M. BaBuiioB). BHesinepHass W3MEHUMBOCTH U
HACJICICTBEHHOCTb.

Onueenemuxa u INUSEHOMUKA, PONb  dNUSEHEMUYeCKUX (Hakmopos 8
HACIe008AHUU U UBMEHYUBOCMU (DEHOMUNUUECKUX NPUSHAKOB ) OP2AHUIMOS.

JdemoncTpanuu

[Toptpersr: I'. ne @pus, B. Uoranncen, H. 1. BaBuios.

Tabmuet u  cxeMbl: «Buasl  u3MmeHumBOCTHY», «MoaudukaoHHas
U3MEHUYHUBOCTLY, «KomOnHaTnBHAsS U3MEHUYHUBOCTHY, «Mernosy,
«OmnogotBopeHuey, «I eHeTnueckue 3a00JeBaHUS YeI0BEeKay, « Bumbl myTammiiy.



ObopynoBanue: KHUBbIE U TepOapHbIe IK3EMIUISIPHl KOMHATHBIX PACTEHUH,
pucyHku (doTtorpadun) )KUBOTHBIX C PA3TUYHBIMHA BUIAMH H3MEHYUBOCTH.

JlaGopaTopHas padora «HccnenoBanne 3aKOHOMEPHOCTEMN
MOJAU(PUKALMOHHON U3MEHUMBOCTU. [locTpoeHue BapuanMOHHOrO psjna u
BAPUALIMOHHOU KPUBOM».

IIpakTuyeckas padora «Myrtanmuu y apo3opuiasl (Ha TOTOBBIX
MUKPOIIpENapaTax).

Tema 14. I'eneTnka 4esioBeka

Kapuortun uvenoBeka. MexayHapoaHas mporpamMma HMCCIEAO0OBaHUs T'€HOMa
yenoBeka.  Meroapl  M3y4YeHHsT T€HETMKM  YEJOBEKAa: TI€HEAIOIMYECKHM,
OJIM3HEIIOBBIH, LIUTOTCHETUYECKUII, MOMYJIIHMOHHO-CTATUCTUYECKU U,
MOJIEKYJIIPHO-TE€HETUYECKHM. CoBpeMeHHOE OIpENICIICHUE reHOTHUIIA!
MIOJIHOTEHOMHOE CEKBEHUPOBAHUE, T'€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIbIO
[1I[P-ananu3a. HacneacTBeHHble 3a00ieBaHUs YyelloBeKa. [ €HHbIE U XpPOMOCOMHBIE
00J€e3HH 4YeloBeKa. boJle3HM C HAcleACTBEHHOW NPeapacroyioKEHHOCTHIO.
3HaYeHuEe MEAUIMHCKON T€HETUKHU B MPEIOTBPAIICHUHN U JICYEHUHU T'€HETUYECKHUX
3a0oeBaHui 4YenoBeka. MeauKo-reHeTuYecKoe KOHCYJbThupoBaHue. CTBOIOBbBIE
KJIeTKU. [IOHATHE «TEHETHYECKOTO Ipy3a». JTUYECKUE ACTIEKTHI UCCIENOBAHUN B
00J1aCTH peTaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KIIETOK.

['enernueckre (QakTopbl MOBBIILIEHHOM YYBCTBUTEJIBHOCTH YEJIOBEKA K
¢u3znyecKkoMy U XUMUYECKOMY 3arpsi3HEHUIO0 OKpYyXaromiei cpenbl. ['eHeTnueckas
MPEAPACTIOIOKEHHOCTD YEJI0OBEKA K MAaTOJIOTHUSIM.

JdemoncTpanun

Tabmumsr u cxembl: «Kapuotun yenoBeka», «MeTobl U3yuyeHUS] TEHETUKU
yesioBeKay, «I'eHeTnueckue 3a001eBaHMsI YEITOBEKA.

IIpakTueckas padora «CocTaBlieHHE U aHAIU3 POJIOCIOBHONY.

Tema 15. Cenekunst OpranusMoB

JlomecTukanus H CEJEKUUs. 3apOXKICHUE CENEKIMU M JOMECTHUKALUU.
VYuenue H. WM. BaBunmoBa o IlenTpax mnOpouCXOXKACHUS U MHOTO00pa3us
KYJIbTYPHBIX pacTeHuil. Poip cenekuuu B CO3JaHUM COPTOB PACTEHUM U IOPOA
#*uBOTHbIX. CopT, MmopoAa, IMTaMM. 3aKOH TI'OMOJIOTUYECKHX PSJIOB B
HaclieACTBeHHOM wu3MeHunBoctTM H. . BaBuioBa, ero 3HadyeHue I
CEJIEKIMOHHOU paboThI.

MeTtoapl ceneKnMOHHOW paboThl. VICKycCTBEHHBIN OTOOp: MAacCOBBIM H
VHJIUBUYaJbHBIN. DTarsl KOMOMHAIIMOHHON CCJICKIIHU. HUcnbiTanue
npousBoAUTENEH MO TOTOMCTBY. OTOOp 1O TEHOTHUNY C IOMOIIbIO OICHKU
(dbeHoTHna NOTOMCTBA U OTOOP MO TE€HOTHUITY ¢ moMoulbio aHanu3a JIHK.

HckyccTBeHHBIE ~ MyTareHe3 Kak  METOJ — CEJIEKUMOHHOW  paloTBhl.
PagnanroHHbIl 1 XMUMHUYECKHI MyTareHe3 KaK MCTOYHHMK MYTALMU y KyJIbTYPHBIX



dbopm opranu3zmMoB. Mcmnosib30BaHHE T€HOMHOTO PEAAKTUPOBAHUSI W METOJIOB
pexkoMmOuHanTHbIX JIHK 1151 momydenust iCX0AHOTO MaTepuaa Jjisi CEeIeKIIUU.

[Tonyuenue HOJINIUIOU]TIOB. BuyTtpusunosas ruOpUIU3aLIHSL.
bnuskopoACcTBEHHOE  CKpelniuBaHWe, Wid  WHOpuauHr.  HepojacTBeHHOe
CKpelllUBaHue, WM ayTOpuauHr. l'erepo3nc u ero npuuuHbl. Mcmnonb3oBaHue
rerepo3uca B cenekuuu. Otnanénnas rudpuauzauus. [Ipeogonenue Oecruionus
MEXBUIOBBIX THOPUIOB. JJOCTHKEHUS CENEKIIMN PACTECHUH U )KUBOTHBIX. «3eéHas
DEBONIOYUL).

CoxpaHeHUE UM U3YUYECHHE T'€HETUUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUU U
UX JUKAX  poauMyed sl CO3JAaHUsl  HOBBIX COPTOB W THOpPHUJIOB
CEJIbCKOXO3SIUCTBEHHBIX  KYJbTYp. M3yuenue, coxpaweHue u  YHpasieHue
2eHemUYeCKUMU Pecypcamu CenibCKOXO3AUCMBEHHBIX U NPOMbBICIOBbIX HCUBOMHBIX
8 Yensax YAVUUEHUs CYUecCmeyiomux U co30aHUsl HO8bIX NOPOO, TUHUL U KPOCCO8, 8
MOM 4Yucie ¢ NPUMEHEeHUEeM COBPEMEHHbIX Memo008 HAYUHbLIX UCCLe008aAHUL,
nepeodosuvix uoeti U nepcneKmusHbX MmexHoI02UlL.

JdeMoHcTpanuu

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

Tabnuiel U cxeMbl: «L{eHTpbl IPOUCXOXKICHHUS U MHOTO0Opa3us KyJIbTYPHBIX
pacTeHui», «3aKOH IOMOJIOTUYECKUX PSJA0B B HACIEICTBEHHOW WU3MEHYHUBOCTH,
«Metopasl cenexkuumny, «OTnanénnas rudpuauzanus», «MyTareHesy.

JlabopaTopHasi padora «/3yueHue coOpTOB KyJIbTYpHBIX PACTEHUN U TOPOJ
JIOMAITHUX YKUBOTHBIX).

JlaGoparTopHasi padora «/3yueHrne METONOB CEJICKIIMU PACTCHUIN.

IIpakTnueckas padora «IIpuBrUBKa pacTeHHID».

Ikckypceusi «OCHOBHBIE METOJIBI M JOCTHMIKEHHS CEJICKIMU PACTeHUH W
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHLHIO, IIJIEMEHHYO bepmy,
COPTOUCTIBITATENIBHBIM YyYacTOK, B TEIUIMYHOE XO3SIMCTBO, B J1aOOpPaTOPUIO
arpOyHUBEPCUTETA WIIM HAYUYHOTO LICHTPA)».

Tema 16. BuorexHo10rus 1 CHHTETHYECKAsA OMOJIOTUS

OOBEKThI, HMCHOJb3yEeMble B OHOTEXHOJIOTMHM, — KJIETOYHbIE U TKAHEBBIC
KYJBTYPBHI, MUKPOOPTaHU3MBI, ux XapaKTepUCTHKA. TpaguunonHas
OMOTEXHOJIOTHSI:  XJIEOOMEUEeHHEe, IMOJIYyYEHUE KHUCIOMOJIOYHBIX MPOJYKTOB,
BuHOzenne. MukpoOuonorndeckuii cunHTe3. OOBEKTHI MHKPOOHOIOTHYECKHX
tTexHoyoruii. [Ipon3BoacTBO Oenka, aMUHOKHUCIOT ¥ BATAMUHOB.

Co3naHue TEXHOJIOTM M MHCTPYMEHTOB LIEJICHAIIPABICHHOTO U3MEHEHUS U
KOHCTPYMPOBAHUSI TEHOMOB C LI€JIbIO MOJYYEHUS] OPTAHU3MOB U UX KOMIIOHEHTOB,
COJIEpIKAIlUX HE BCTPEUAIOIINECS B MPUPOJE OMOCUHTETUYECKHUE MTYTH.



Kiterounas unxeHepus. MeTonpl KyJbTypbl KJIETOK M TKaHEW PACTECHUU H
KUBOTHbIX. Kpunobanku. Comarnueckas TruOpuau3anuss W COMaTHYECKUN
smbOpuorene3. lcmnonap30BaHWe TaruIOWJOB B CeIEKUMU pacTeHui. [lonyuenue
MOHOKNIOHANbHBIX anmumen. HMcnonvzosanue MOHOKIOHAIbHBIX U NOJUKTOHATbHBLX
anmumen 6 MmeduyuHe. VICKyCCTBEHHOE OIUIOAOTBOpPEHHE. PeKoHCTpyKuus
SMIEKIETOK U KIOHHPOBAHUE JKUBOTHBIX. METOA TpaHCIUIaHTALMU SAEP KIETOK.
Texnonoeuu 0300p08IeHs, KYIbMUBUPOBAHUS U  MUKDOKIOHALHO2O
DA3MHONCEHUSL CEIbCKOXO03AUCMBEHHBIX KYIbMYP.

XpoOMOCOMHass M TeHHasg HHXeHepus. VCKyCCTBEHHBIM CHHTE3 I€Ha U
KoHcTpyupoBaHue pekomOuHaHTHeIX JIHK. Cozoanue mpanceennvix opeanuzmos.
JlocTkeHuss W MEPCHEKTUBBI  XPOMOCOMHOM W TE€HHOM  HWHKEHEPHH.
DKOJIOrMYeCcKHEe U ITUYECKUE IPOOJIEMbl T€HHOW HHKEHEPUH.

MenunuHckue 6norexnonorun. [loctrenomuas nudposas meaunuHa. [TIP-
JTMarHocTuka. MeTaOoJIOMHBIA aHaJIN3, TEHOIEHTPUYECKHUI aHaau3 MpoTeoMa
YelaoBeKa ISl OLEHKM COCTOSIHHS €ro 310poBbs. VCHosb30BaHHE CTBOJIOBBIX
kiaeTok. TaprerHas Tepanust paka. 3D-Ouommxenepuss g pa3pabOTKu
(byHIaMEHTAIbHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTHM, CO3AaHHUS KOMILIEKCHBIX
TKaHEW COYeTaHWEM TEXHOJOTHM TPEXMEPHOro OUONMPUHTHHIA U ckad@oaauHra
JUISL PEILIEHUS 3a/1a4 [IEPCOHAIN3UPOBAHHON MEULIUHBI.

CozlaHue BEKTOPHBIX BAaKLIHMH C LEJIbI0 00ecnedyeHHs KOMOWHHUPOBAHHOM
3amuThl OT Bo3Oymuteneir OPBU, ycraHoBiIeHHME MOJEKYJSIPHBIX MEXaHHU3MOB
¢dbynkunonuposanusi PHK-conepkamux BUPYCOB, BBI3BIBAIOIIMX OCOOO OIACHbBIE
3a00JIeBaHUS YEJIOBEKA U KUBOTHBIX.

JdemoncTpanuu

Tabmunpsl u cxemsl: «Vcnonap3oBaHHE MUKPOOPTaHU3MOB B MPOMBIIIJIEHHOM
IIPOU3BOJCTBEY, «KieTouHas nHkeHepus», «I eHHast HH)XEHEepUs».

JlabopaTtopHnas pa6ora «/3yueHue oObEKTOB OMOTEXHOIOTUIY.

IIpakTueckas padora «llomyyeHrne MOJOYHOKUCIBIX TPOAYKTOBY.

IKeKypeusi «buorexHonoruss — BaxKHEWIIas MPOU3BOJAWTENIbHAA CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE MPOU3BOJICTBO)Y.

11 KIIACC

Tema 1. 3apoxkaeHue m pa3BUTHE IBOJIOUUOHHBIX NpeICTABJICHUN B
omosioruu

OpomonmonHass teopuss Y. JlapBuHa. Ilpeanochliku  BO3HUKHOBEHHS
napBuHu3Ma. JKu3Hp 1 Hay4dHas aedarenbHocTh Y. /lapBuHa.

JIBroKy1ye cuiibl 3BoJTonMK BUAOB 110 Y. JlapBuHY (BbICOKasi MHTEHCUBHOCTD
Pa3MHOXKEHHUST OpraHU3MOB, HACJEJCTBEHHAas WM3MEHYUMBOCTh, Oopbba 3a
CYILIECTBOBAHME, €CTECTBEHHBIN U UCKYCCTBEHHBIH OTOOD).



Odopmnenue cuntetnyeckoit Teopun sBomtounu (CTD). HelitpanbHas
Teopusi 3Boitonuu. CoBpeMeHHas JBOJIIOLMOHHAs  Ouojorus. 3HA4YeHHE
HBOJIIOIIMOHHON T€OpUH B (POPMUPOBAHUU €CTECTBEHHO-HAYYHOU KapTUHBI MUPA.

JdemoncTpanun

[Toptpersr: Apucrtorens, K. JIunnen, K. b. Jlamapk, 3. K. Cent-Unep, XK.
Kioswe, Y. HapBun, C. C. YerBepukos, U. U. [lImansraysen, Jx. Xonaein, . K.
benses.

Tabmuubr u cxembl: «Cucrema >xuBo mnpupoasl (o K. Jlunuewo)y,
«Jlectnuna xkuBbIX cymectB (mo Jlamapky)», «MexaHusm (opmupoBaHus
IpUCHOCOOJIEHH y pacTeHuil W KuUBOTHBIX (mo Jlamapky)», «Kapra-cxema
mapuipyTa nyremectus Y. lapsunay, «Haxonku Y. JlapBunay, «Dopmbr 60ps0bI
3a cymectBoBanue», «llopoasl romyoeit», «MHoOroobpasue KyiabTYpHBIX (GopM
KarycThl», «[lopoabl JOMANIHUX KUBOTHBIX», «CxeMa 00pa3oBaHusl HOBBIX BHUJIOB
(mo Y. J[apBuny)», «Cxema COOTHOUIEHHUS [BMXKYLUIUX CHJI SBOJIOLUNY,
«OCHOBHBIE MTOJIOKEHUSI CHHTETUYECKON TEOPUU IBOJTFOLII.

Tema 2. MUKPOIBOJIIONHS U €€ Pe3yJIbTAThI

[Tonynsiuus Kak 3jieMEHTapHas eIuHUIA 3BoJoIH. COBpEMEHHbBIE METO/IbI
OLICHKM TE€HETHYECKOro pa3HooOpa3usi W CTPYKTypbl nomyisuuid. M3meHenue
reHooHJla TOMYJSLMKA KAaK DJIEMEHTAPHOE 3BOJIOLMOHHOE SBJICHUE. 3aKOH
reHeruueckoro paBuosecus k. Xapau, B. BaitnOepra.

OnemenTapHbie (HaKTOPHl (IBMIKYIIUE CHUJIBI) HBOJIONUU. MyTallMOHHBIHN
npouecc. KomOunaTtuBHas wu3MeHuMBOCTh. [Jlpelidp reHOB —  ciydaiiHbie
HEHAIpaBJeHHblE U3MEHEHHMs 4YacToT aiened B mnonymauusx. Oddexr
OCHOBaTeNs. JDgghexm Oymuliounozo eopaviwika. CHudcenue 2eHemuiecKkoeo
pasznoobpazus: npudunsl u cireocmeus. llposenenue sgpghexma Opeiicha cenog 6
bonvwux u  marvlx  nonyaayusx.  Mwurpamuu.  M3omsamus  mOMyJISIui:
reorpaduueckas (MpoCcTpaHCTBEHHAs ), OrosorudecKkast (pernpoayKTUBHA).

EctecTBeHHbIl 0TOOp — HampaBidiomuil Qakrop 3Bomouud. DopMbl
€CTECTBEHHOTO  OTOOpa:  ABWXKYUIMM, CTaOWIM3UPYIOLIUH, pa3pbIBAIOIIUI
(mm3pyntuBHbI). [lomoBoit oTO0p. Bo3HMKHOBEHHE W HBONIOIUS COIMATBLHOTO
MOBEACHUS )KUBOTHBIX.

[TpucnocoONeHHOCTh  OPraHU3MOB  KaK  pe3yJibTaT  MHUKPOIBOJIIOLUU.
Bo3HukHOBeHHE — MpUCNOCOOJEHUHM y  opraHuzMoB.  Apomopdo3sl U
uanoagantauuu. [Ipumepsl mpucnocobseHuil y opranu3mMoB: MOp(hoIornueckue,
¢usnonornyeckue,  OMOXUMHUUECKHE,  MoBeaeHuYeckre.  OTHOCUTEIBHOCTh
MPUCTIOCOOJICHHOCTH OPTraHU3MOB.

Bun, ero kpurepunm u cTpykTrypa. BuumooOpa3zoBaHue Kak pe3yJbTaT
MUKpOdBOMIONMH. M3omsimust — kimodeBod (aktop BupooOpazoBanus. [lytu u
CITOCOOBI BHJI000pa30BaHMUS: aJjuIonaTpU4YECcKoe (reorpaduueckoe),



CHUMIIATPUYECKOE (2KOJIOTUYECKOE), «MTHOBEHHOE (monumIouU3anus,
rubpuanzans). JJIuTenbHOCTh 3BOIIOUOHHBIX [TPOLIECCOB.

Mexanusmbl (OpMUPOBaHUS OMOJIOTHYECKOTO pa3HOOOpa3usl.

Ponb »BONIONMOHHONW OHOJOTMKM B  pa3padOTKE Hay4YHbBIX METOJOB
COXpaHeHHs1 OMopazHo00pa3uss. MUKPOIBOJIIONUS U KOIBOJIIOIHUS Mapa3uTOB U UX
X03sieB. MexaHu3Mbl (POPMUPOBAHUS YCTOMYUBOCTH K aHTHOMOTHKAM U CIIOCOOBI
O0pBLOBI C HEl.

JdemoHncTpanuu

[Toptpersr: C. C. YUerBepukos, 3. Maiip.

Tabmumer u cxeMbl: «MyTanMoHHass HW3MEHUYMBOCTHY, «llomynsiuonnas
CTPYKTypa Buaa», «Cxema mposiBIeHus 3akoHa Xapau—BainOepray, «/Buxyiime
CWJIBI 3BOJIIOLUNY, «IKOJIOTHUECKasi U30JSALUS MOMYJSIUM ceBaHCKOU (opemny,
«l'eorpaduueckast M30JSAIUS  JTUCTBEHHUIIBI CHUOUMPCKONM W JTUCTBEHHHUIIBI
naypckoin», «llonynsiiuoHHbIe BOJTHBI YUCICHHOCTH XUITHUKOB U XKePTBY», «Cxema
JICHCTBHUSL €CTECTBEHHOro oTOopay, «PopMbl OOpHOBI 3a CYIIECTBOBAHUEY,
«HpycTpranibHbI MenaHu3M», «JKuBble uckonaemplie», «II0KpOBUTEIBCTBEHHAA
OKpacka YKUBOTHBIX, «IIpenynpexnaromas OKpacka KUBOTHBIX),
«Dusnonornueckue ananrauun», «llpucrnocoOIeHHOCT OpPraHu3MoOB U €€
OTHOCUTENBHOCTBY, «Kpurepuun Buna», «Bunbl-nBoiiHukm», « CTpykTypa Buia B
npupone», «Crnocobsl BumooOpazoBanusy», «l'eorpapuyeckoe BUI000pa3oBaHUE
TPEX BUIOB JAHJBIIIEH», «IKOJOTHYECKOE BHI000pa30oBaHHE BHUAOB CHHHULD,
«ITonmumnoun el pacteHuit», «KamycrHo-penednbiii ruopu.

O6opynoBaHue: repOapuu pacTeHUM, KOJJIEKIIMN HACEKOMBIX, Uydesa NTUIl U
3BEpell C MpUMEpaMu pa3IMYHbIX MPHUCIOCOOJIEHWH, 4ydesla NTUL U 3Bepei
pa3HBIX BHUJAOB, TepOapuu pacTeHUd ONM3KUX BHUAOB, O0OpPa30BABIIMXCS
Pa3TUYHBIMU CTIOCOOAMH.

Jlabopatopnass paGora «BblsiBIeHHEe H3MEHUYMBOCTH Yy OCOOEH OJIHOTO
BUJIA».

Jlabopatopnas  padora  «llpucmocobseHus  OpramMsmMoB U HX
OTHOCHTEJIbHAS 11€JIECO00PA3HOCTDY.

JlabopaTtopnasi paGora «CpaBHeHHE BHIOB IO MOP(POIOrHIECKOMY
KPUTEPUIO.

Tema 3. MakpodBoaouus U eé pe3yabTarhbl

Meroabsl  HM3ydeHHs] Makpol’BOMOLUU. [lalleOHTOIOTMYECKHE  METOAbI
u3ydyeHus oHBomouuu. Ilepexognbie ¢GopMbl W (UIOT€HETUYECKUE  PSIIbI
OpPraHU3MOB.

buoreorpapuueckue meToabl u3ydeHus: 3Bojouuu. CpaBHeHue QIOpHl U
dbayHpl MaTepUKOB MW OCTPOBOB. bmoreorpadudeckue obmactu 3emum. Bumapl-
DHJAEMUKHU U PEJIUKTHI.



OMOpUONOTHYECKHe U CPABHUTEIHLHO-MOP(OIOTHIECKHE METOABl U3YyUEHUS
HBONIOLMH. ['€HEeTHYEeCKHMEe MEXaHU3Mbl JBOJIIOLIUM OHTOTE€HE3a M IOSABJICHUS
HBOJIOLIMOHHBIX  HOBIIECTB. ['OMOJIOTMYHBIE W  AHAJOTHYHBIE  OPraHBbL.
PynuMenrapuble  opraHbl W aTaBU3Mbl.  MOJIEKYJISIPHO-TEHETHYECKUE,
OMOXMMHUYECKHUE W  MaTeMaTHYEeCKME  METOJbl  M3Y4YEHUS  HBOJIIOLUHU.
['omonoruunbie reHbl. COBPEMEHHBIE METOJIbl MOCTPOCHUS (PUIOTCHETUYECKUX
JIEPEBLEB.

XpOMOCOMHBIE MyTallM{ U 3BOJIIOIUS TEHOMOB.

OO6mre 3aKOHOMEPHOCTH (MpaBuiia) SBOJIONUU. [IpuHyun cmenvl yHKYyull.
HeoOpatumocTs 3BosonMu. AjnantuBHas paauanus. HepaBHOMEpPHOCTh TEMIIOB
HBOJIIOLIAH.

JdeMoHcTpanuu

[Toptpetsl: K. M. bap, A. O. Koanesckuii, @. Mromiep, 3. ['ekkelb.

Tabnuiel 1 cxembl: «DuoreHeTUUEeCKUN psijl JoMaIn», «APXEONTEPUKCY,
«3Bepo3ybObie  smepe»,  «Cteromedansyy, — «Puamoduthy,  «CeMeHHBIE
nanopoTHukn», «buoreorpaduyeckue 30HB 3emum», «Jlpeiid KOHTHHEHTOBY,
«PenukThl», «HaudanmpHble cTaauu SMOPHUOHAIBHOIO PA3BUTHUS MO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOrMYHBIE U aHAJIOTHYHBIE OpraHbly, «PyAUMEHTHI»,
«ATaBU3MB», «XPOMOCOMHBIE HA0Opbl YEJIOBEKa M IIUMIAaH3e», «l JaBHbIE
HaMpaBIEHUS dBOTIOUUNY, «OOIIHE 3aKOHOMEPHOCTH IBOJIOLIAN.

O6opynoBaHue: KOJUICKIIUH, TepOapuu, MYJSDKH HCKOMAEeMbIX OCTAaTKOB
OpPraHu3MOB, MYJISIKM TOMOJIOTMYHBIX, AHAJOTUYHBIX, PYAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKIIUHA HACEKOMBIX.

Tema 4. Ilpoucxoxaenne U pa3BuTHe )KU3HA HA 3eMJie

HaydHple TUNOTE3bl NPOUCXOXKICHUS >KM3HM Ha 3emie. AOuUOreHe3 W
nancrnepmusi. /JJoHayuHble TPEACTABICHUS O 3aPOKICHUM KU3HU (KPEALMOHU3M).
['Mnore3a MOCTOSHHOTO CaMO3apOXKIAEHUS )KU3HU U €€ onpoBepkeHUE onbiTamu .
Penu, JI. Cnannanuanu, JI. [lactepa. [Ipoucxosxienue sk1U3HU U aCTPOOUOJIOTHSI.

OcHOBHBIE JTallbl HEOPTraHU4ECKOU DBOJIIOLUH. [InanerapHas
(reojoruueckasi) SBOJIONUSA. XHMHUYECKas OHBOTIONUSA. AOWOTCHHBIH CHHTE3
opraHnueckux Bemects u3 Heopranudeckux. Ombir C. Mumnepa u I'. FOpm.
OO6pazoBanue mnojduMepoB u3 MoHOMepoB. KoanepBatHas rumoreza A. U.
Onapuna, runoresa nepBuyHoro oynpoHa Jlx. XosnaeitHa, reHeTHYecKasi TuIoTe3a
I'. Ménnepa. Pubosumsr (T. Yek) m rtumoresa «mupa PHK» V. T'mnbepra.
dopmupoBaHre MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

HUctopuss 3emuni m meroAbl €€ wu3ydyeHus. lckomaemble OpPraHUYeCcKHE
ocrarku. ['eoxpononorus u e€ wMeroabl. OTHocuTenbHass U aOCONIOTHAs
reoXpoHoorus. I'eoXxpoHoornyeckas mKana: 30Hbl, 3pbl, IEPUOJIbI, SITOXH.



Hauanpnble sTamel opraHndeckor sBomronuu. [losBieHune u H>BOMIOLMSA
HEPBBIX KJIETOK. DBOJIOLHUS MeTaboiau3Ma. BO3HHKHOBEHHE MEPBBIX HKOCHUCTEM.
CoBpeMeHHbIE MUKPOOHbIE OMOIIIEHKN KaK aHaJIOT IEPBbIX Ha 3emile COOOIECTB.
Crpomaronutsl. [IpokaproTHl U 5yKapuOTHI.

[TpoucxoxeHne 3ykapuoT (CUMOMOreHes3). DBONIOIUOHHOE MPOUCXOKIECHUE
BUpPYCOB. [IponcxoxaeHne MHOTOKIETOYHBIX OpPraHW3MOB. BO3HUKHOBEHHE
OCHOBHBIX I'PYIII MHOT'OKJIETOYHBIX OPTaHU3MOB.

OCHOBHBIE 3Talbl HBOJIOLMU BbICHIMX pacTeHUH. OCHOBHbBIE apoMOP(O3bI
pacrenui. Bpixon pacrenudn Ha cymy. llosBieHue CIOpOBBIX pacTeHUM U
3aBoeBaHne UMK cymu. CemeHHble pacTeHus. [IpoMCXOKIeHHE NBETKOBBIX
pacTeHUN.

OCHOBHBIE 3Tambl 3BOJIIOLMHU KUBOTHOrO Mupa. OCHOBHBIE apoMOpP(O3bI
KUBOTHbIX. Benackas ¢dayna. KemOpuiickuii B3pbIB — IMOSIBIEHHE COBPEMEHHBIX
TunoB. IlepBbie XopaoBbIE KUBOTHBIE. JKH3Hb B BOJAE. DBOJIIOLUSA TO3BOHOYHBIX.
[Mpoucxoxnenne ampuobuii u pentwianil. Ilpoucxoxnenne MIECKONUTAIOMINUX U
ntul. Ilpunnoun kimoueBoro apomopdosa. OcBoeHue OECHO3BOHOYHBIMU U
II03BOHOYHBIMHU )KUBOTHBIMU CYIIIH.

Pasutne xu3HM Ha 3eMJ€ IO dpaM U MEpUOJAM: apXeu, IMPOTEPO30H,
najgeo3ou, Me3030M, KailHo30il. OOm@as  xapakTepuCTHKa KJIMMara U
IeOJIOTHYECKUX IpoueccoB. llosBiIeHME M pacuBET XapaKTEPHBIX OPraHU3MOB.
VYrneoOpa3oBaHue: €ro yCJIOBUS U BIMSHUE HA Ta30BbIH COCTaB aTMOC(hEpHI.

MaccoBble BBIMUPAHUSA — DKOJIOTHMYECKUE KPU3UCHI Hpouuioro. IlpuumHel u
CIEACTBUS MAacCOBBIX BbIMUpaHUN. COBPEMEHHBIN SKOJOTMYECKUA KPU3HUC, €ro
ocobennoctH. [IpobGrema coxpanenus OnopasnooOpasus Ha 3emIe.

CoBpeMeHHass cuctema opraHudeckoro mupa. IlpuHnumnel kinaccupukanuu
opranu3MoB. OCHOBHBIE CUCTEMATUYECKUE IPYIIIBI OPraHU3MOB.

JdemoHncTpanuu

[Toptpersr: @. Penn, JI. Cnannanuanu, JI. [Tactep, U. 1. Meunukos, A. W.
Omnapun, k. Xongenn, I'. Mémep, C. Munep, I'. Opu.

Ta6muier u cxemsl: «Cxema onbita @. Penny, «Cxema onbita JI. ITactepa mo
U3YUYEHHUIO CaMo3apoxacHus ku3HW», «Cxema ombita C. Mwumiepa, I'. IOpu»,
«JTanbl  HEOPraHMYECKOW  ABoirouMn»,  «l'eoXpoHosormyeckas  mIKamgay,
«HauanpHble 3Tanbl OPraHUYecKoi 3BOMIOLUNY», «CXxemMa 00pa30BaHUSl IYKapHOT
nyTéM cumounoreHesza», «Cucrema XUBOM npupoab», «CTpoeHue BUPYCAY,
«Apomopdo3sl pacteHuit», «PunnopuTh», «OIHOKIETOYHBIE BOAOPOCINY,
«MHuorokiierounsie Bogopocian», «Mxm», «llanmoporaukm», «l'onocemeHHbIE
pactenus», «Opransl IBETKOBBIX pacTeHUl», «(Cxema pa3BUTHS KUBOTHOIO
mMupa», «Apomop¢o3sl KHUBOTHBIX», «lIpocreiimme», «KuiednonomocTHeiey,
«IInockue YepBUY, «Ynenucronoruey, «PBIOBI, «3eMHOBOJIHEICY,



«IIpecmbikaromumecs», «lItuupy, «Mnekonuraromue», «Pa3Butne Xu3HM B
apXxenckou ape», «Pa3Burhe )KU3HU B MPOTEPO3OMCKON 3pe», «Pa3Burne KU3HU B
[aJIC030MCKOU 3pey, «Pa3BuTue )KU3HU B ME3030MCKON dpey, «Pa3BuTue KU3HU B
KaitHO30MCKOM 3pe», « COBpEMEHHAasl CUCTEMA OPraHUYECKOT0 MUPay.

O6opynoBaHue: repOapuyd pPacTeHUM pPa3IUYHBIX OTIEIOB, KOJUICKIIUU
HAaCEKOMBIX, BIIAYKHBIE IIPenapaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUICKIUN
UIJIOKOJKMX, CKEJIEThl II03BOHOYHBIX JKMBOTHBIX, Yyyena ITHL U 3BEpEW,
KOJUIEKLIMM OKAMEHEJIOCTEM, IMOJE3HBIX HMCKONAEMbIX, MYJSKU OPraHUuYECKHUX
OCTaTKOB OPIaHU3MOB.

Bupryaabnass JjabdopatopHas paGora «MogenupoBaHue — OIBITOB
Munepa—tOpu 1o u3yyeHno aGMOreHHOT0 CHUHTE3a OPraHUYEeCKUX COeIMHEHUN B
NEePBUYHOM aTMochepey.

JlabopaTtopnasi paGora «/I3yyeHue M ONHCaHUE MCKOIIAEMbIX OCTaTKOB
JIPEBHUX OPTaHU3MOB).

IIpakTuyeckas padora «lI3ydyeHne 0COOCHHOCTEH CTPOCHHSA pPACTCHUU
Pa3HBIX OTACIIOBY.

IIpakTnyeckas padora «/3yyeHue ocoOOEHHOCTEN CTPOEHUSI MO3BOHOYHBIX
YKUBOTHBIX).

Tema S. IIpoucxoxaeHune 4ea10BeKa — aHTPOIIOIeHe3

Paznensl n 3anaun aHTpONOIOTMU. METOIBI aHTPOIIOJIOT U H.

CraHOBIEHUE NPEJICTABICHUNA O MPOUCXOXKICHUU YesoBeKa. PernrunosHeie
BO33peHus. COBpEMEHHbBIE HAYUHBIE TEOPHH.

CX0ACTBO YENOBEKA C KUBOTHBIMUA. CUCTEMATUYECKOE MOJI0KEHUE YETOBEKA.
CBugerenbcTBa  CXOACTBA  4YEJNOBEKA € JKMBOTHBIMM:  CPABHUTEIBHO-
MOP(OIOTHYECKHE, AMOPHOJIOTHICCKHE, ($hU3H0I0r0-OMOXUMHYECKHE,
nosegeHueckue. OTINYUS YeJIoBEeKa OT )KUBOTHBIX. [IpAMOX0KIE€HNE U KOMIUIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE IOJOBHOTO MO3ra U BTOPOM CHUTHAJbHOMU
CHUCTEMBL.

JBmkymiue cuiibl ((pakTopsl) aHTPONOreHe3a: OMOJOTHYECKUE, COIUANIbHEIE.
CooTHotieHne OHOJIOrMYECKUX U COIMAIbHBIX (PaKTOPOB B aHTPOIIOTEHE3E.

OcCHOBHBIE CTaJMM aHTpoIoreHe3a. PaHHue 4venoBeKOOOpa3HbIe O00E3bSHBI
(MPOKOHCYJIbI) U pAaHHUE MOHTHU/IbI — OOIIME NPEIKH YeTOBEKOOOpa3HBIX 00€3bsiH U
Jo/Ied. ABCTPAJONUTEKN — JBYHOTHE NMPEAKH JroAeh. UenoBek yMenblid, NepBble
W3TOTOBJIEHUS OpyAuM TpyzAa. YemoBeKk NMpAMOXOASAINIUMN U NEPBBIM BBIXOJ JOJACH
3a mpenensl  Adpuxku. YenmoBek reimenbOeprckuii —  00mMIA  TIPENOK
HEaHJIEpTaJbCKOr0 YEJOBEKAa U YEJIOBEKa pa3yMHOro. YeaoBeK HeaHIepTalbCKUi
KAaK BUJ JIIOJEW XOJIOAHOTO KiauMara. YenoBeK pa3yMHbIM COBPEMEHHOIO THIIA,
JICHUCOBCKHI YEJIOBEK, OCBOGHHE KOHTHHEHTOB 3a mpenenamMu AQpuku.
[TaneoreneTuka v najaeoOreHOMHMKA.



OBOMIONHS COBPEMEHHOTO 4eloBeKa. EcTecTBEeHHBI OTOOp B MOMYIISIHIX
yenoBeka. MyTanuvoHHBIN Tiporiece u noauMopdusM. [lomynsiiimoHHbIE BOJHBI,
npeid reHoB, murpanua U «d(pQPexT ocHoBaTeNs» B MOIMYJISIHUAX COBPEMEHHOIO
YEJI0BEKA.

Yenoseueckue packl. IloHsatue o pace. boisbime pacbl: €BpoleouaHas
(eBpasmiickasi),  aBCTpajo-HETpoujHas  (PKBATOpUAJbHAs),  MOHTOJOUIHAs
(a3uarcko-amepuKkaHckas). BpeMs M myTH paccelieHHs 4YelIOBeKa IO IUJIaHETe.
EnuHcTtBO  4yenoBeueckux — pac. HayuHas  HECOCTOSATENBHOCTh — pacu3Ma.
[TpucnocoONIeHHOCTh YeNoBeKa K pa3HbIM YCJIOBUSIM OKpPYXaroleHd Cpeipl.
Brmusane rteorpadumyeckoit cpeasl u apeiida TeHOB Ha MOPQOJIOTHIO U
(bU3HOTIOTHIO YeTIOBEKA.

MexauciuIuinHapHble  MeToAsl B (u3uveckodl  (OMOJIOTMYECKOi)
AHTPONOJIOTUM.  ODBOJIOLMOHHAS  aHTPONOJOTHS W MAJIEOAHTPOIOJIOTHUS
YEJIOBEYECKUX IMONMYJSINUMUA. bHOCcOMaNbHbIE MCCIEAOBAHUS MPUPOIBI YEIOBEKA.
Hccnenoanre KO3BOIOLMH OMOJIOIMYECKOr0 U COLMAIBLHOTO B YEJIOBEKE.

JdeMoHcTpanuu

[Toprpetsr: Y. apBuHn, JI. JIuku, A. . Porunckui, M. M. I'epacumos.

Tabnuupl 1 cxembl: «MeTo/ibl aHTPONOJIOTUMY, «['0JTOBHOM MO3T YenoBeKay,
«YenoBekooOpa3Hbie 00€3bsHb», «CKeNner 4YelnoBeKa M CKEJNEeT IIMMIIaH3e»,
«PynumeHThI 1 aTaBu3MbD), «/[BHKyIIHME CWIIBI aHTPOIIOT€HE3A», « DBOIOLHOHHOE
JIpEeBO  yeJoBeKa», «ABcrpanmonutek», «UYenoBek  ymenslit», «Yenosek
NPAMOXOISIINIY, «JleHncoBckuil yenoek» «Heanaepranbiby, « KpoMaHbOHIBIY,
«IIpenku yenoBeka», «ITamnbl IBOJIIOLUHN YEIOBEKA», «Packl UeioBeKay.

OOopynoBaHue: MyJSDKM — OKaMEHEJOCTEH, MpEeAMETOB MAaTepUaIbHOU
KyJIbTYpbl ~TPEAKOB 4YeloBeKa, penpoaykuuu (pororpadum) KapTuH C
MUDOTOTHIECKUMU W OUOJEHCKUMH CIO)KETaMH TPOWCXOXKICHHS UEIOBEKa,
dboTorpaduu HaxoI0K UCKOMAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YesIOBEKa, MOJIETh
yeperna 4YeJaoBeKa M 4epena IIMMIIaH3€, MOJENb KHUCTH YEJIOBEKA M KHUCTHU
LIMMITIaH3€, MOJAEIIH TOPCaA IIPEIKOB YEJIOBEKa.

JlabopaTopHasi padora «l3yueHne o0COOCHHOCTEH CTPOCHHUS CKejeTa
YEJIOBEKA, CB3AHHBIX C MPSAMOXO0XKICHUEM.

IIpakTHuyeckas padora «/3yyeHre SKOJOTMUECKUX aJalTalui YeJTOBEKay.

Tema 6. Dxosorusas — Hayka O B3aMMOOTHOIIEHHWSIX OPraHU3MOB U
HAJIOPraHU3MEHHBIX CHCTEM C OKPY KaoIeld cpeaou

3apoxaenne u pa3Butue dxkosorun B Tpyaax A. I'ymGonbara, K. @. Pynse,
H. A. Ceepuona, 3. I'ekkensi, A. Tencnu, B. H. CykauéBa. Pa3nensl u 3agaumn
9K0JIOTUH. CBSI3b 3KOJIOTUU C APYTUMH HAYKaMH.



Meroapt 3xonioruu. [loneBsie HAOMIOACHUS. DKCIIEPUMEHTHI B IKOJIOTHU:
npupojHble U JaboparopHble. MojenupoBaHue B 3KOJOTUH. MOHUTOPHHT
OKpY>Karollel cpeibl: JIOKaIbHbIN, peTUOHATIBHBIN U T1I00abHBIN.

3HaueHHe DKOJOTMYECKUX 3HAHUM JUIT 4YeJIOBEeKa. DKOJIOTMUYECKOE
MHPOBO33pPEHUE KAaK OCHOBA CBS3€M 4YesnoBedecTBa ¢ Npupoaoi. PopmupoBaHue
DKOJIOTHYECKOMN KYJIbTYpPBI U 3KOJIOTMYECKOM IPAMOTHOCTHU HACEIECHUS.

JdeMoHcTpanuu

[Toptpetsl: A. I'ym6onsar, K. ®@. Pynse, H. A. CeBepiios, O. ['ekkens, A.
Tenciu, B. H. Cykaués.

Tabmuupl 1 cxembl: «Pa3gensl 3koaorun», «MeToasl 3Koaorum», «Cxema
MOHHMTOPHHIA OKPYKAIOIIEH CPEIIbD».

JlaGopaTopHuas padora «H3yuenue METOJ0B 3KOJIOTUYECKUX
UCCIIEOBAHUI.

Tema 7. Opranusmsl U cpeaa OOUTAHUSA

Okonoruueckne (GakTopbl U 3aKOHOMEPHOCTH uX AeiictBus. Knaccudukanus
IKOJIOTHYECKUX (HaKTOPOB: abUOTHYECKHE, OMOTHYECKHE, aHTpornoreHHbie. O0mue
3aKOHOMEPHOCTH JEHCTBUA 3Kojiornueckux ¢akropos. IIpaBuno munumyma (K.
[Mnpenrens, 0. JInOux). TonepanTHOCTh. DBpUOUOHTHBIE W CTEHOOMOHTHBIE
OpraHU3MBI.

AbGuotnueckue ¢akrtopel. CBeT Kak sKojorumdyeckuid (axrop. JleiicTtBue
pPa3HBIX YYaCTKOB COJHEYHOTO CIIEKTpa Ha OpPraHU3Mbl. JKOJOTMYECKUE TPYMIIbI
pacTeHMiI M >KMBOTHBIX 10 OTHOIIEHUIO K cBeTy. CHUTHalbHasi poOJib CBETA.
DoTOonepruoanu3M.

Temnepatypa kak skojormueckuii Qaxrtop. JlelicTBue TemmepaTypbl Ha
opranu3Msbl. [ToliKHIOTEpMHBIE U TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Brnaxnocte kak skonornueckuit dakrtop. Ilpucmocobnenus pacTeHuil K
nojjiep>kanuio BogHoro Oananca. Kimaccudukanus pacTeHHil MO OTHOIICHHUIO K
Boze. [IpucrnocoOnenust sKUBOTHBIX K U3MEHEHUIO BOJHOI'O PEKUMA.

Cpenpl oOuTaHUsT OPraHU3MOB: BOJIHAs, HA3€MHO-BO3JyIIHAs, MOYBEHHAS,
ryOMHHasT  MOANOYBEHHAs,  BHYTpUOpraHu3MeHHas.  DU3UKO-XUMHUYECKUE
0COOEHHOCTH cpel oOuTaHus opraHu3MoB. IlpucrnocoOneHus OpraHu3MoB K
JKU3HU B Pa3HbIX Cpeaax.

buonornyeckue putmbl. BHemHne n BHyTpeHHHE pPUTMBIL. CyTOUYHBIE H
roauunbie puTMbl. [IpucnocobIeHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCIJIOBUU KU3HU.

XKuznennsie Qopmbl opranuzMoB. [loHsiTue o0 JKHU3HEHHOW (QopmMme.
Kuznennsie GopmMbI pacTeHUN: IEPEBhS, KYCTAPHUKHU, KYCTAPHUYKH, MHOTOJICTHHC



TpaBbl, OJHOJETHHE TpaBbl. JKWU3HEHHBIC (POPMBI KUBOTHBIX: THIAPOOUOHTHI,
reo0MOHTHI, a3pOOMOHTHI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HH.

buornueckue (bakTopHI. Buner OMOTHYECKUX B3aUMO/ICICTBUMN:
KOHKYPEHIUS, XUIIHUYECTBO, cuMOM03 U ero (opmsl. Ilapasutusm, koomnepanus,
MYTyaju3M, KOMMEHCaIU3M (KBapTUPAHTCTBO, HaxJeOHn4ecTBo). Herpodpuueckue
B3auMonecTBUs  (Tommueckue, (Qopudeckue, ¢abpuueckue). 3HAUCHUE
OMOTUYECKUX B3aUMOACHCTBUN Il CYIIECTBOBAaHWS OpPraHW3MOB B Cpele
obutanus. [I[puHIKIT KOHKYPEHTHOTO UCKITIOUCHUS.

JdemoncTpanun

Tabmumbsr u cxembl: «Okonornueckue (GaxToper», «CBETOBOW CIEKTP»,
«IKOJIOTUYECKHUE TPYIIbl )KUBOTHBIX MO OTHOIIEHUIO K CBETY», «TEIIOKpPOBHbIE
KUBOTHBIE», «XOJOAHOKPOBHBIE 3KUBOTHBIEY», «DU3HOIOTHUECKHE aJanTaluu
KUBOTHBIX», «Cpenbl O0OWTaHHS OpraHu3MoOB», «buojOrMYecKue pUTMBIY,
«Kuznennole  Qopmbl  pacteHuit», «KuzHeHHble  (DOPMBI  KHUBOTHBIXY,
«JKOCUCTEMA IUPOKOJIUCTBEHHOTO JIECA», «IKOCUCTEMA XBOMHOTO Jecay, «llenun
NUTaHuS, «XuIHAYecTBO», «Ilapasutusm», «KoHkypenmus», «CuMOHU03»,
«KoMMeHcanuzm.

O6opynoBaHue: repOapuu pacTeHUN U JKUBOTHBIX, MPUCTOCOOJIEHHBIX K
BIUSHUIO Pa3IUYHBIX SKOJOTMYECKUX (PAKTOpPOB, TrepOapuu CBETONHOOUBBIX,
TEHEJIOOMBBIX M TEHEBBIHOCIUBBIX PACTEHUM, CBETOJNIOOUBBLIE, TEHEIIOOUBBIE U
TEHEBBIHOCIIMBbIE KOMHATHBIEC PACTEHHSI, TepOaprU U KOJUICKIIUU TETUIOTIOOUBBIX,
3UMOCTOMKHMX, MOPO30YCTOMYMBBIX PACTEHUM, Uyuesna MTHUIl U 3Bepell, repbapun
pacTeHul, OTHOCSIIMXCS K rurpoduram, kcepopuram, mMe30puTaM, KOMHATHBIE
pacTeHus] JaHHBIX TPYII, KOJUJICKIIMH >KHBOTHBIX, OOUTAIOIINX B PAa3HBIX cpefax,
repOapuu M KOJUICKIIMM PpACTEHWH U OSKMBOTHBIX, OOJAJAONIMX YepTaMu
MPUCTIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHMSIM YCIOBUW JKWU3HH, repbapuu u
KOJUICKIIUM PACTEHHH M JKUBOTHBIX PA3JIMYHBIX KXU3HEHHBIX (OPM, KOJUICKIUU
YKUBOTHBIX, YUYACTBYIOIIUX B Pa3IUYHBIX OUOTUYECKUX B3aUMOCHCTBUSIX.

JlabopaTopnass paGora «BblsBiIeHUE MNPUCHOCOOJIECHUNA OpPraHU3MOB K
BIIUSIHUIO CBETA.

JlabopaTtopnas pabora «BbisBiIeHHE MPUCIOCOONCHUI OpPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPhI».

JlabopaTopHasi paGora «AHATOMHUYECKHE OCOOCHHOCTH pACTCHUN U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. Ikos10rust BUAOB U NOMYJIANMNI

OKOJIOTUYECKUE  XApPaKTEPUCTUKUA  MOILYJISLIHH. [Tonynsiuma ~ Kak
ouosoruyeckas cucreMa. Poib HEOJHOPOAHOCTU Cpenbl, PU3NYECKUX OapbepoB U
0COOCHHOCTEH OMOoOTMK BUAOB B (DOPMHUPOBAHHUH MPOCTPAHCTBEHHON CTPYKTYPHI
nonyysiquid. OCHOBHBIE TIOKa3aTEIW MOMYJSIUUUA: YHCIEHHOCTb, IUIOTHOCTb,



BO3pAacTHass M TOJIOBAasl CTPYKTypa, POXKIAAEMOCTb, MNPHUPOCT, TEMI pPOCTA,
CMEPTHOCTh, MUTPALIUSL.

DKosioruyeckass CTpykrypa nomnyiasiuud. OUeHKa YHUCIEHHOCTH NOMYJISALUU.
JlnHamuka nomnyiAanuu U e€ peryisanusa. buorthdeckuii moTeHIMan IOIYJIALMH.
MopenrupoBaHue JUHAMHUKHU NMOMyJsiuuy. KpuBble pocTa YMCIEHHOCTH MOIYJISILUN.
KpuBble BbDKHBaHUS. Perynsnus YWCICHHOCTH TOMYJISAIHNA: PoOJib (DaKTOpOB,
3aBUCSIINX U HE 3aBUCSIIUX OT INIOTHOCTU. DKOJIOTMYECKUE CTPATETUH BUIOB (T- U
K-ctparerun).

[Tonsitue 00 sKkonormyeckoil Huiie Buaa. MecrooOutanue. MHoromepHas
Mozenb dkosorndeckon HumM Jx .M. XatuumHcona. Paszmepsl skosormdeckon
Huw. [loTeHumnanpHas U peanu3oBaHHAs HUILIM.

Bua kak cucrema nonynsuuid. Apeansl BUAOB. Buabsl u MX KU3HEHHBIE
CTpaTeruu. JKOJIOTMYECKUE SKBUBATIEHTHI.

3aKOHOMEPHOCTH TMOBEACHHUS M MUTpalUil >KUBOTHBIX. buoliornueckue
VHBA3UU YyKEPOJHBIX BUJIOB.

JdeMoHcTpanuu

[Toptper: Hx. M. XaTuynHCOH.

Tabmuubl U cxembl: «JDKOJOTHYECKUE XApAaKTEPUCTUKU MOMYJISALUNY,
«IIpocTpaHcTBEHHass  CTpyKTypa  momyjsiuum», «Bo3pacTHble  NHpaMuabl
nonyasnun», «CKOpPOCTh  3acelieHUsT MOBEPXHOCTH 3€MJIM  Pa3IuYHbIMHU
opranuzmamMmn», «Mojensb skosorndeckor Humu Jx. M. XaTuuHcoHay.

O6opynoBanue: repdapuu pacTeHUH, KOJJIEKIIUU KUBOTHBIX.

JlabopaTopnass pabora  «lIpucnocoOieHus ceMssH  pacTeHUM K
PacCCENIECHUION.

Tema 9. Ikos0rusi cO000IECTB. IKOJOTHYECKHE CHCTEMBI.

CooOmiectBa opranu3MoB. buoreHo3 u ero crpykrypa. CBS3u MEXIy
OpraHu3MaMu B OMOLIEHO3E.

OxocucrtemMa kak OTkpbiTas cucrema (A. Jx. Tencnn). OyHKIMOHAIBHBIC
OJIOKH OpraHu3MOB B JKOCHUCTEME: MPOIYLEHTbl, KOHCYMEHTBI, PEIYLIEHTHI.
Tpoduueckne ypoBHH. Tpodwudueckne menu u ceth. AOHOTHUECKHE OJIOKHU
skocucteM. [1ouBbI 1 Wbl B 3KOcHcTeEMax. KpyroBopoT BEHIECTB U ITOTOK HEPTUU
B OKOCHCTEME.

OcHOBHBIE  TIOKa3aTelnu  dKOCUCTEMBI. buomacca u  mpomykuws.
DKOJIOTHYECKHUE MUPAMHU/JIbI UUCET, OMOMACChl U SHEPIHH.

Junamuxa sxocucmem. Kamacmpoghuueckue nepecmpoiiku. Daykmyayuu.
HamnpaBnennbie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — Cykieccuu. llepBuuHbie U
BTOPUYHBIE CYKIECCUM W HUX TMPUYMHBL. AHTPONOTCHHBIE BO3JAECHCTBUA Ha
cykneccun. Knmnmakcaoe cooOmiectBo. bruopaznoodpasue 1 moiHoTa KpyroBopora
BEIIECTB — OCHOBA YCTOMUMBOCTH COOOIIECTB.



[Ipupoanbie 3KOCUCTEMbL. JKOCUCHEeMbl 03€P U peK. DKocucmembl Mopell U
oKeano8. Ixocucmemvl MYHOP, 1€CO8, CMenell, nyCmbitb.

AHTpONOreHHbIE HIKOCUCTEMBI. ATposKocucTeMa. ArpoiieHo3. Paznuuus
MEXKy aHTPOIIOT€HHBIMU U MPUPOIHBIMU YKOCUCTEMaMHU.

VYpb6oskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. [opojackas
dbnopa u dayna. CuHaHTpomm3alus TOPOACKON ¢ayHbl. buonornyeckoe u
X03SIUCTBEHHOE 3HAUYCHUE arpPOIKOCUCTEM U YPOOIKOCHCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUII OPraHU3MOB B
aKkocucTeMax. Ponb kackaonozo aghghekma u 6ud08-30uhpukamopos (Kirouesvix
81008) 8 pyHKYUuoOHUposanuu skocucmem. llepeHOC FHEPrUU U BEHIECTB MEXKIY
CMEXXHBIMU 3KOCUCTEMAMH. Y CTOMYMBOCTb OPraHU3MOB, IOIYJISLUN U SKOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX M AaHTPOIOTE€HHBIX BO3JECHCTBUM.

Mexanuzmuol 8030eticmeus 3QepA3HEHUll PA3HBIX Mmunos Ha
CyOOP2aHUZMEHHOM, OP2aAHUIMEHHOM, NONYIAYUOHHOM U IKOCUCTNEMHOM YPOBHSX,
OCHOBbl ~ 9KOJI02UHECKO20  HOPMUPOBAHUS — AHMPONO2EHHO20  B030€UCEUS.
MeTto10510TMss MOHUTOPUHTA €CTECTBEHHBIX U aHTPOIIOTE€HHBIX YKOCUCTEM.

JdemoHncTpanuu
[Toptper: A. JIx. Tencnn.
Tabmuet  u cxembl:  «Ctpykrypa  OuoneHosa»,  «DKocucrema

IIMPOKOJUCTBEHHOTO JIeCa», « IKOCUCTEMA XBOMHOTO Jiecay, «DyHKIIMOHAIbHbBIE
IpyINNbl OPraHU3MOB B 3KocucTeMe», «KpyroBopoT BEHIECTB B 3KOCHUCTEMEY,
«llenu nuranus (macTOMIIHAS, JETPUTHAS)», « DKOJIOTHUECKas TUPAMUIA YUCEID,
«IJKonoruyeckas nupamusia OMOMacchl», «IKOJOTHMUYECKas MUpaMuia SHEPTrumn»,
«O06pazoBanne 6omoTay, «llepBuunas cykmneccus», «BoccTaHOBICHHE Jieca MOCTE
noxapa», «9KocucremMa 03epa», «ArpoueHo3», «KpyroBopor BEHIECTB M IMOTOK
OHEPTUU B arporieHo3ey, «[Ipumeps ypOoosKkocucTem.

O6opynoBanue: repbapuu pacTeHUM, KOJUIEKIIMU HACEKOMBIX, Yydelia MTHIL U
3Bepeil, repOapuu KyJIbTYPHBIX U JUKOPACTYIIUX PACTCHUHN, aKBAPUYM KaK MOJIEIb
HKOCHUCTEMBI.

IIpakTnuyeckas padora «/3ydenne u onucanue ypo03KOCHUCTEMBD».

Jlabopatopnas padora «l3ydyenue pazHooOpaszusi MEIKHUX [MOYBEHHBIX
YJICHUCTOHOTHX B Pa3HBbIX SKOCUCTEMAX).

IKCKYpcUsi «IDKCKYpCcHsl B TUIMMYHBIMN OMOTEo1eHO03 (B 1TyOpaBy, Oepe3HsK,
€JIbHUK, HA CYXOJI0JIbHBIA UM TOMMEHHBIN JYT, 03€PO, OOJIOTO)».

IKCKYpcUsi «ODKCKypCUsl B arpodKOCHCTEMY (Ha TOJIE WU B TEIUIMYHOE
XO03SUCTBO)».

Tema 10. buocgepa — riodanbHas IKoCUCTEMA

buocepa — obOmeruraneraprnas o0oyiouka 3eMiid, TA€ CYIIECTBYET WA
CylllecTBOBaJIa XM3Hb. Pa3BuTue npeacrasieHuit o 6mocdepe B Tpyaax J. 3rocca.



VYuenue B. . Bepnaackoro o 6uochepe. O6mactu 6mochepsr u e€ coctas. Kupoe
BEIIECTBO Onochepsl u ero PyHKIUH.

3aKOHOMEPHOCTH CyIIecTBOBaHMS Onocdepnl. OcobeHHOCTH Ouochephbl Kak
rio0anbHON 3KOCcUCTeMBIL. J(MHaMuueckoe paBHOBecue B Ouochepe. KpyroBopoTsl
BEILIECTB U OMOT€OXMMHYECKUE IUKJIIBI (Yriaepoja, a3ota). PUTMUYHOCTD SIBJICHUMN
B Ouocdepe.

3oHasbHOCTE Omocdepnl. Ilonarune o Omome. OCHOBHBIE OWOMBI CYIIIH:
TyHJpa, XBOMHBIE Jieca, CMEIIAHHbIE U ITUPOKOJIMCTBEHHBIE JIECA, CTENH, CABAHHBI,
MyCTBIHU, TPOMUYECKHE JIeCa, BLICOKOTOPhA. KiuMar, pacCTUTEIbHBIN U dKUBOTHBIN
MUp OMOMOB CYIIIH.

CrpykTypa u QyHKIHS )KUBBIX CUCTEM, OIICHKA UX PECYPCHOTO MOTEHIIAa 1
onochepHbIx QyHKITUI.

JdemoHncTpanuu

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

Tabmumsr u cxemsr: «'eocdepsr 3emun», «KpyroBopoT asora B mpupoje,
«KpyroBopoT yriepona B mnpupoae», «KpyroBopoT KHCIOpOJa B IMPUPOIE,
«KpyroBopoT Boabl B mpupoze», «OcHOBHbIe Ouombl cymmny, «Knumaruueckue
nosica 3emnm», «TyHapay», «Takra», «Cmemannsiii jgec», «LIMpokoIMCTBEHHBIN
necy, «Crenby, «CaBannay, «Ilyctoinsy, « Tpornnueckuil gecy.

O6opynoBanue: repdapun pacTCHUI pa3HBIX OMOMOB, KOJUICKITUN KUBOTHBIX.

Tema 11. YesnnoBek u OKpy:ka0OIIaf cpeaa

OKOJIOTUYECKUE KPU3UChI M UX NpUYMHBL. Bo3aelicTBue dYenoBeka Ha
ouochepy. 3arpssHeHue Bo3AyIIHOW cpeabl. OxpaHa Bo3dyxa. 3arpsi3HEHUE
BOJHOW cpeabl. OxpaHa BOIHBIX pecypcoB. Paspymenue mnouBsl. OxpanHa
MOYBEHHBIX pecypcoB. 3MeHeHne KiumMara.

AHTpOIIOT€HHOE BO3JICICTBUE HA PACTUTENIbHBIA M XKUBOTHBIA Mup. OxpaHa
PaCTUTENIBHOTO MU KUBOTHOrO Mupa. OCHOBHBIE NPUHIUIIBI OXPAHBI IPUPOJIBIL.
Kpacubie kHuru. Oco0o oxpansemblie mpupoanbie Tepputopun (OOIIT).
Boranuueckue caibl U 300J10TUYECKUE TTAPKH.

OCHOBHbIE TPUHIUIIBI YCTOMYMBOIO PA3BUTHUSL UYEIOBEUECTBA U MPHUPOBI.
PanvonansHOe  MpPUPOAOIONIB30BAHME W COXpAaHEHHUE  OMOJOTHYECKOIo
pazHooOpasus 3emun. OOIKME 3aKOHOMEPHOCTH TJIO0QIBHBIX JKOJIOTHYECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3UCA U €T0 BEPOSITHBIE TTOCJICICTBUSL.

Pa3zBuTne METONOB MOHUTOPUHIA PAa3BUTHS OMACHBIX TEXHOTCHHBIX
npoueccoB. CucmemHvlie uUCCIe008aHUs nepexooa K pecypcocbepezaroujei U
KOHKYPEHmMOCnocobHotl anepeemuke. buonozuueckoe pasnoobpasue u b6uopecypcawi.
Hayuonanvnvie ungopmayuonnvie cucmemsl, obecneyugarowue 00cmyn K
uHgopmayuu nO COCMOAHUIO OMOENbHbIX U008 U 3Kkocucmem. (OCHOBbL



aKopeadburumayuu dKocucmem U cnocooos 60pvOLL ¢ OUONOBDENHCOCHUMU.
Pexoncmpyrkyus mopckux u nazemuvix sKOCUCTEM.

JdemoHncTpanuu

Tabmuupl W cxembl:  «3arps3HeHue  aTMocdepbl»,  «3arps3HeHue
ruapocdeps», «3arps3HeHre nNouBbl», «llapHukoBwlii  3pdekT», «Ocobo
OXpaHseMbIE IPUPOIHBIE TEPPUTOPHUIY, «MOJENH YIIPABISIEMOTO MUPAY.
O6opynoBanue: ¢oTtorpaguu OXpaHSEMbIX PACTCHHH M KUBOTHBIX KpacHoit
kHuru Poccutickoit @eneparuu, KpacHoil KHUTH peruoHa.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS ITPOI'PAMMBI 110
BHOJIOT'MX HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBiuBaeT TpeOOBaHHMS K pe3yjbTaTaM OCBOCHUS
0o0yYaroImMUMHUCI MporpaMM cpeaHero ooOiero oO0pa3oBaHUs: JUYHOCTHBIE,
METanpeIMETHbIE U MPEIMETHBIE.

B cTpykType AMYHOCTHBIX PE3yIbTAaTOB OCBOEHHUS MPOTPAMMBI 10 OHOJIOTHUU
BBIJICJICHBI CIEAYIOIINE COCTABJISIONIME: OCO3HAHME O00YyYaroUMMUCS POCCUNUCKON
rpaXIaHCKON UACHTUYHOCTH — FTOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSATEIIBHOCTH
U CAMOONpPENENEHUI0, Hamuyue Mmomusayuu K  OOydeHHI0  OHMOJIOTruH,
yenenanpaeienHoe passumiue BHYTPEHHUX YOEXKIEHUN JMYHOCTH HA OCHOBE
KITFOUEBBIX IICHHOCTEM M MCTOPUYECKUX TPATUIUN Pa3BUTHS OMOIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUAIOIIUXCS PYKOBOJICTBOBATHCS B CBOEH
JEATeIbHOCTH 1IEHHOCTHO-CMBICJIOBBIMU ~ YCTAHOBKAMHU, MPUCYIIIUMU CHUCTEME
OMOJIOTMYECKOTO  OOpa3OBaHUA, Haluuue NPaoCO3HAHUs  IKOJOTHUECKON
KYJBTYPBI, CHOCOOHOCMU CMABUMb TIETTU U CTPOUTH KU3HECHHBIE TUTAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUS MPOTPAMMBI IO OMOJIOTHH JTOCTUTAIOTCS
B CJMHCTBE Y4YeOHOW M BOCIUTATEIBHON JEATEIBHOCTH B COOTBETCTBHM C
TPAAUIMOHHBIMUA POCCUMCKUMU COLIUOKYJIBTYPHBIMU, HCTOPUUYECKUMU U TyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMHU, MPUHATHIMU B OOIIECTBE MpaBUJIaMU U HOPMaMU
MOBEJACHUSI W CIOCOOCTBYIOT MpOIIECCaM CaMOIIO3HAHUS, CaMOBOCHHUTaHUS U
CaMOpa3BUTHUA, PA3BUTUS BHYTPEHHEH MO3WMLUMUMU JIMYHOCTH, NATPUOTHU3Ma U
YBOKEHHS K 3aKOHY U IMPABOIMOPSJIKY, YEJIOBEKY TpyJla U CTaplieMy MOKOJIEHUIO,
B3aMMHOI'0 YBa)KCHUS, OCEPEKHOTO OTHOMICHUS K KYJIbTYPHOMY HACIEAUI0 U
TpaJUuLMsIM MHOTOHAIMOHAIBHOTO Hapona Poccuiickoit denepanuu, mpupoae u
OKPY’KaroIIen Cpee.

JIn4HOCTHBIE pe3yJIbTaThl OCBOEGHHS YyueOHoro mpeamera «buomorus»
JIOJKHBI OTpa)kaTh FTOTOBHOCTh U CLIOCOOHOCTh 00YYarOUIUXCsl PyKOBOJICTBOBATHCS
chOpMHUpPOBAaHHOW BHYTPCHHEHW TMO3UIMEH JUYHOCTH, CHCTEMOW I[E€HHOCTHBIX
OpUEHTAllUi, TIO3UTUBHBIX BHYTPEHHHX  YOEXKICHHH, COOTBETCTBYIOIIMX
TPaJMIIMOHHBIM IIEHHOCTSIM POCCHUICKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
ONBITA U OMbITA AEATEIBHOCTH B IMPOILECCE PEAIM3aUUN OCHOBHBIX HANPABICHUN
BOCITUTATEJILHOM JI€SITEIHHOCTH, B TOM YKCJI€ B YaCTH:

1) rpa:xaaHCKOTr0 BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTh IPAKIAHCKON MO3HUIIMHI 00YYAIOIIETOCs KaK aKTHBHOTO U
OTBETCTBEHHOT'O WJIEHA POCCUICKOTO OOIIECTBA;

OCO3HAHME CBOMX KOHCTUTYIIMOHHBIX TIpaB U OOS3aHHOCTEH, YyBa)KCHUE
3aKOHA U MPaBOIOPSIKA;



FOTOBHOCTb K COBMECTHOM TBOPUYECKOW JESATEIBHOCTH IIPU CO3JaHHU
y4e€OHBIX MPOEKTOB, PEUICHWN y4eOHBIX W MO3HABATENBHBIX 3a/1a4, BBHITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPEACNIATh COOCTBEHHYIO TIO3MIIMI0O MO OTHOLIEHUIO K
SIBIICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHHUE YUYUTHIBATH B CBOMX JACHCTBUSIX HEOOXOAUMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJICH C Pa3HBIMHU YOCKICHUSIMU, KyJIbTYPHBIMH IIEHHOCTSMU U
COLIMAJIbHBIM IOJI0KEHUEM;

FOTOBHOCTh K COTPYAHHUYECTBY B IIPOLECCE COBMECTHOI'O BBINOJIHEHHUS
y4eOHBIX, TIO3HABAaTEIBHBIX W HCCICAOBATEIBCKUX 3a7a4, YBAKHTEIHHOTO
OTHOIIEHUSI K MHEHHUIO OIMOHEHTOB TNpPHU OOCYXICHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTApHOM U BOJOHTEPCKOM AEATEIbHOCTH;

2) IATPUOTUYECKOI0 BOCIIUTAHUSA:

c(hOpMHUPOBAHHOCTH POCCHICKOM rpa)xJaHCKOMU WJICHTUYHOCTH,
NaTpUOTH3Ma, YBAXKEHUS K CBOEMY HApOAy, YyBCTBAa OTBETCTBEHHOCTH IIEpPE]
Poaunoii, ropmoctu 3a cBOM Kpau, CBOO PoauHy, CBOM $S3bIK U KYJBTYpY,
MPOILIOE U HACTOSAIIEE MHOTOHAIIMOHATILHOTO Hapoaa Poccuuy;

LIEHHOCTHOE OTHOIIIEHUE K MPUPOJTHOMY HACIIECAHUIO U MaMSITHUKAM MPUPO/IbI,
JOCTHXKEHUAM Poccuu B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CIIOCOOHOCTh OLIGHWBATh BKJIAJ, POCCHUUCKMX YUYEHBIX B CTAHOBICHUE U
pa3BUTHE OHOJOTWMH, TMOHUMAHUSA 3HAYEHHS OHOJOTHHM B TO3HAHUU 3aKOHOB
MPUPOJIbI, B ’KU3HU YEJIOBEKA U COBPEMEHHOTO 00I1IeCTBA;

uneiHas yOexxJI€HHOCTh, TOTOBHOCTh K CIIY>KeHHIO M 3amute (OTeuectsa,
OTBETCTBEHHOCTb 32 €T0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

OCO3HaHHE TYXOBHBIX LIECHHOCTEN POCCUIICKOrO HAPOa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, ITUUYECKOIO IMOBEICHUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYAIlMI0O U MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSCh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH,;

OCO3HaHME JINYHOTO BKJIaJa B TOCTPOEHUE YCTOMYMBOTO OYIyIIEro;

OTBETCTBEHHOE OTHOILIEHUE K CBOMM POAUTEIAM, CO3IAHUIO CEMbU HA OCHOBE
OCO3HAHHOI'O TNIPUHATHUS UEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaguuusaMu HapooB Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHHWE K MHUpPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPy, OOIIECTBEHHBIX OTHOIICHUI;

MMOHUMAaHHE SMOLUOHAIBHOTO BO3/ICCTBUS KUBOM MIPUPOIBI U €€ HIEHHOCTH;



TOTOBHOCTh K CAMOBBIPDQKEHHUIO B Pa3HbIX BUJAX HMCKYCCTBA, CTPEMJICHUE
MPOSIBIISATh KAYECTBA TBOPUECKOM JINYHOCTH;

5) ¢usuveckoro BocnUTAHHMSA, (POPMHPOBAHUS KYJIbTYPbI 310POBbS H
IMOIMOHATIBLHOTO 0JIaronoJayuns:

NMOHMMAaHWE W pealn3alus 3J0pOBOTO M 0Oe30macHoro obpasa >KU3HU
(310poBOE€  TUTaHWE, COOJIIOJICHHE TUTMEHWYECKUX TMpPaBWJI U HOPM,
cOQIaHCUPOBAHHBIN PEXUM 3aHATHH © OTAbIXa, peryisapHas (usnveckas
aKTUBHOCTbH), OEpEekKHOro, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHUS K
cOOCTBEHHOMY (DPU3MUYECKOMY U NICUXUYECKOMY 3/10POBbIO;

MOHMMAHUE 1EHHOCTH MPaBUJ HWHJIUBUAYAIBHOTO W  KOJUIEKTUBHOTO
0€e30I1acHOr0 MOBEJCHHS B CUTYAlUsIX, YTPOXKAIOIIUX 3JOPOBBIO U KU3HHU JIIOJCH;

OCO3HAHHWE TOCIEJACTBUNA W HEMPUSATUS BPEAHBIX MPUBBIUEK (yHMOTpeOICHUS
aJIKOT0JIsI, HAPKOTUKOB, KYpEHUS1);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPYZY, OCO3HAaHUE IIEHHOCTH MacTepCTBa, TPY10J1t00ue;

FOTOBHOCTb K AKTUBHOM JEATEIIBHOCTU TEXHOJIOTUYECKOM M COLMAIBHOMN
HAIpPaBJICHHOCTHU, CIIOCOOHOCTh MHUIIMUPOBATDH, MJIAHUPOBATH U CAMOCTOSITEIBHO
BBITIOJTHAITh TaKyO J€STEIbHOCTD;

MHTEPEC K pa3IMYHbIM cpepaMm NnpodhecCuoHANbHOW JeATENbHOCTH, YMEHUE
coBeplIaTh OCO3HAaHHBIM BBIOOp Oynymed mnpodeccun u  peann30BBHIBATH
cOOCTBEHHbBIC KU3HCHHBIC TUTAHBL;

TOTOBHOCTh M CIOCOOHOCTh K O0Opa3oBaHUI0 M CaMOOOpA30BaHHUIO Ha
MPOTSIKEHUU BCEU KU3HU;

7) 3K0JIOrH4eCKOro BOCIIMTAHMS

HKOJIOTUYECKHU 11eJIeCO00Pa3HOE OTHOIIEHHE K MPHUPOAE KaK HCTOYHHUKY
YKU3HU Ha 3eMJle, OCHOBE €€ CyILECTBOBaHHS,

MOBBIIICHUE YPOBHS OSKOJOTUYECKOM KYJIbTYphl: MPUOOpPETEHUE OIbITa
IUTAHUPOBAHUSI TOCTYNKOB M OLIGHKM HUX BO3MOXHBIX TIOCJIEACTBUU s
OKPYXKarouen Cpebl;

OCO3HaHWE TrI00aTbHOTO XapaKTepa HKOJIOTHYECKUX MpoOJieM W MyTel ux
peleHus;

CIIOCOOHOCTh HMCIIOJIb30BaTh MPUOOpETaeMble MpPU H3YyYEHUU OUOJIOTUU
3HAHUST M YMEHHUS TPU pEHIeHUU NpoO0JeM, CBSI3aHHBIX C palMOHAIbHBIM
OPUPOJIOTIOIB30BAaHMEM  (COONMIOJIEHNE  MpaBWUi  TMOBEAEHUS B MPHUPOJE,
HaIIPaBJICHHBIX HAa COXPAaHEHHUE pAaBHOBECHUS B SKOCHCTEMAX, OXpPaHy BHJIOB,
sKocucTeM, ouocdepsi);

AKTUBHOE HENPUATUE JEUCTBUN, NPUHOCAIIMX BpEd  OKpPYKarOLIEH
IPUPOJIHON cpeie, YMEHHE MPOTHO3WPOBATH HEOIArONPHUSTHBIE SKOJIOTHYECKUE
MOCJIEICTBUSA MPEINPUHUMAEMBIX IEUCTBUN U MPETOTBPALIATh UX;



HAJIMYUE Pa3BUTOTO SKOJIOTHYECKOTO MBIIUICHHUS, SKOJIOTHIECKON KYJIbTYpPHI,
OTIbITa JesITeIbHOCTU IKOJIOTUYECKOM HaMpaBJIEHHOCTH, YMEHHUS
PYKOBOJICTBOBATHCS UMM B IO3HABATEJIbHOW, KOMMYHHKATUBHOW M COIMAIBHOM
MPAKTHKE, TOTOBHOCTU K YYaCTHIO B MPAKTUYECKON AESITETbHOCTU IKOJIOTHIECKON
HaTpaBIEeHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUS:

c(OPMUPOBAHHOCTh MHPOBO33PEHUS,, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKHW M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JIMAJOre
KyJBTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYJIBTYPHOM MHUPE;

COBEpIICHCTBOBAHUE SI3BIKOBOW M YHTATEIbCKOW KYJNbTYpbl KaK CpEACTBA
B3aMMOJEHCTBUS MEXKIY JIOAbMH U ITO3HAHUS MUPA;

NOHMMaHuEe creuu(puky OHOJNOTMM Kak HayKH, OCO3HaHUs €€ pojau B
GbopMHpOBaHUN PALMOHATBHOTO HAYYHOI'O MBIIUICHUS, CO3JIaHUU IIEJIOCTHOTO
NPECTaBICHUS 00 OKPYXKAIOIIeM MHUpPE KaK O €IWHCTBE MPHUPOJBI, YeIOBEKa U
oOmiecTBa, B MO3HAHUU MPHUPOAHBIX 3aKOHOMEPHOCTEH M PELICHUH MpodsieM
COXPaHEHHUs IPUPOJIHOTO PAaBHOBECHS;

yOeXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTUU AJII COBPEMEHHOW LMBHIIM3AIUU:
oOecrieueHrnss HOBOTO YPOBHS Pa3BUTHs MEAMIIMHBI, CO3/aHUE TMEPCHEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pellaTh PECypCHble  MPOOJEMbl  Pa3BUTHSA
YeJI0BEYECTBA, IOUCKA MyTeH BBIXOJA U3 IIIO0AIBHBIX YKOJIOTUYECKUX MPOOIEeM U
o0ecrieyeHus  Iepexoja K  YCTOMUMBOMY  pa3BUTHIO,  PAlMOHAIHLHOMY
WCIIOJIb30BAHUIO TPUPOJHBIX PECYpCOB U (POPMUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TOJYYEHHUH OWOJOTMYECKUX 3HAHUKW B LEJAX
NOBBIIIEHUSI OOIIEH KyJbTYpbl, €CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAIBHOW TPaMOTHOCTH oOydaroniuxcs, (GopmMupyeMoi
IpY U3y4YEeHUU OUOJIOTHH;

MOHUMaHWE CYIIHOCTH METOJIOB MO3HAHUS, UCIOIB3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM WCIIOJIb30BAaTh TOJy4yaeMmble 3HAHHS M aHajuu3a u
OOBSICHEHUS! SIBICHUI OKPYXAlOIIero Mupa M MPOUCXOJAIMINX B HEM HM3MEHEHUH,
yMEHHUE JieJlaTh OOOCHOBAHHBIE 3aKIIIOUEHHMsS] HAa OCHOBE HAyuyHbIX (AaKTOB U
UMEIOIINXCS JAHHBIX C HENbIO MOJTYYSHHs IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHUS IS
petieHust Ipo6ieM B peajbHbIX JKU3HEHHBIX CUTYalIUAX;

OCO3HaHHE ILIEHHOCTH HAy4YHOW JEsITeNbHOCTH, TOTOBHOCTH OCYULIECTBIIATH
MPOEKTHYIO M UCCIIEOBATENBCKYIO AESTEIHbHOCTh UHIMBUIYAIBHO U B TPYIIIIE;

TOTOBHOCTh M  CIIOCOOHOCTh K  HEMpPEephIBHOMY  00pa3oBaHUIO |
caM000pa3oBaHUIO, K AKTHUBHOMY MOJYUYEHHUIO HOBBIX 3HAHUI MO OHOJOTHH B
COOTBETCTBUH C KU3HEHHBIMU MTOTPEOHOCTAMHU.



METAINIPEIMETHBIE PE3YJIBTATBI

MeranpeameTHbie pe3yJbTaThl OCBOCHHsS yueOHoro mnpeamera «buomorus»
BKJIIOYAIOT: 3HA4YMMble i1 (OPMHUPOBAHHS MHUPOBO33PEHUSI O0YyYaIOIIUXCA
MEXIMCIUIUTMHAPHBIE (MEXKIIPEAMETHbIC) O0IIeHAYYHbIE MOHITHS, OTPAKAIOIINE
LEJIOCTHOCTh HAy4YHOM KapTUHbI MHpa U CHEUU(PUKY METOJIOB IO3HAHU,
UCIOJIb3yeMbIX B €CTECTBEHHBIX Haykax (BEIIECTBO, JHEpPTus, SBJICHHE, MPOIECC,
CUCTEMa, Hay4dHbIH (haKT, MPUHLHUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCleIOBaHUE,  HaOJIOJEHHE, HU3MEpPEHUEe, OKCHEPUMEHT U  JIpyrue);
yHHUBEpCajbHble ydeOHble JeHCTBUS (TIO3HABAaTENbHBIE, KOMMYHHUKAaTHUBHBIC,

pEryJISITUBHBIE), o0ecIeynBaroIne dbopmupoBaHue GyHKIIMOHATBHOM
TPAaMOTHOCTH ¥ COLMAIBHOW KOMIIETCHIIMH OOYYalONIMXCs; CIIOCOOHOCTH
oOyJaromuxcs UCTIOJb30BaTh OCBOCHHBIC MEXIUCITUTUTMHAPHEIE,

MHUPOBO33PEHUYCCKNE 3HAHWS W YHUBEpPCAJIbHBIC y4eOHBIE JCUCTBUS B
IIO3HABATEJIbHOM U COLMAJIbHOM ITPAKTUKE.

B pesympraTre wu3ydeHus OHOJOTMM Ha YpPOBHE CpPEIHEro 0OOIIero
obpazoBaHusi y oOyyaromerocss OyayT chOpPMUPOBAHBI  ITO3HABATEIbHbBIC
yHUBEpCaIbHbIC yUeOHbBIE NCHCTBUS, KOMMYHUKATHBHBIC YHUBEPCATbHBIC YUCOHBIC
NEUCTBUSA, PETYJISTUBHBIE YHHUBEPCAIbHBIC YyYEOHBIE JCWCTBUS, COBMECTHAs
JIeSITEIbHOCTb.

MeranpenMeTHbIe pe3yJIbTaThl OCBOCHHS IPOTPAMMbl CPEIHET0 OOIIero
00pa30BaHUsI TOJKHBI OTPAXKATh:

OBaaaenne YHHUBEpPCAJIbHBIMH yueOHBIMU NMO3HABATEJbLHBIMH
JAeHCTBUSIMU:

1) 0a30Bble JJOrNYeCKHe TeCTBUSI:

CaMOCTOSITeNIbHO  (popMynupoBaTh W aKTyalIM3UpOBaTh  MpoOsIEMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIB30BaTh NP OCBOCHWM 3HAHWA TPUEMBI JIOTUYSCKOTO MBIIUICHUS
(amanmu3a, CHHTE3a, CpaBHEHHUSI, KJIacCU(pUKAINU, 0000IIEeHMS ), pACKPBIBATH CMBICT
OMOJIOTMYECKUX TOHATUH (BBIACIATh MX XapaKTepHBIC IMPU3HAKU, YCTaHABIUBATh
CBSI3U C IPYTUMH TOHATHUSIMH ),

ONpEeAeNATh 1eNU JEATEeIbHOCTH, 3ajaBas MapamMeTpbl U KPUTEPUU HX
JOCTIKEHHUSI, COOTHOCUTD PE3YJIBTATHI ACSITEIBHOCTH C TIOCTABJICHHBIMU TETISIMU;

WCITOJIb30BaTh OMOJIOTHYCCKHUE TIOHATHUS JJIsl 0OBSICHEHUS (PAKTOB M SBJICHHUM
YKUBOU MPUPOJIBI;

CTPOHUTH JIOTHYECKUE pacCyXJAeHus (MHAYKTUBHBIC, JACAYKTHUBHBIC, IIO
aHAJIOTHH), BBIABIATh 3aKOHOMEPHOCTH W TPOTUBOPEYHS B PAcCMaTPHUBACMBIX
SIBJIICHHSIX, (DOPMYIIMPOBATH BHIBOJIBI M 3aKIIFOUCHHS,;

IIPUMCHSITH CXEMHO-MO/JICILHBIE cpeacTBa JUISI peACTaBICHUS
CYIIECTBEHHBIX CBSI3€H M OTHOIICHUH B M3y4aeMbIX OMOJIOTHYECKHX OOBEKTaX, a



TAaK)K€  NPOTUBOPEUMU  Pa3HOro0  pojAa,  BBISIBIEHHBIX B Pa3IMYHBIX
MH(GOPMALIMOHHBIX HCTOUYHUKAX;

pa3palaTbiBaTh IUIaH pELIEHUs NPOOJEMbl C YYETOM aHaIM3a UMEIOLIUXCS
MaTepHaJIbHbIX U HEMAaTepUaJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€ITEILHOCTh, OLIEHUBATh COOTBETCTBHUE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUMN AESITEIBHOCTH;

KOOPAMHUPOBaTH M  BBINOJHATH paboTy B  YCJIOBHSIX  PEaJbHOIO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOI'O B3aMMOJIEHCTBYS;

pa3BUBaTh KPEATUBHOE MBIILIEHUE MTPU PELIEHUH )KU3HEHHBIX MPOOJIEM.

2) 0a30BbI€e MCCIIEI0BATEIbCKHE AeiiCTBUSA:

BJIa/IeTh HaBbIKAMU Yy4eOHO-UCCIIE10BATEIbCKON U MPOCKTHON JI€ATEIbHOCTH,
HaBBIKAMHM  pa3perieHus mpooOiieM, CHOCOOHOCTHIO W TOTOBHOCTBHIO K
CaMOCTOSITEIbHOMY ITOMCKY METO/I0B PELIEHUS MPAKTUYECKUX 3a/1a4, IPUMEHEHUIO
Pa3IMYHBIX METO/IOB MTO3HAHUS;

UCIIOJIb30BaTh PAa3JMYHbIE BUIBl JACSATEIBHOCTH IO MOJIYYEHHUIO HOBOTO
3HAaHUA, €ro HUHTEpIpeTaluH, MNPeoOpa3oBaHUI0 M NPHUMEHEHUI0 B Y4eOHBIX
CUTYyalUsX, B TOM YUCIIE [IPU CO3JaHUM YUEOHBIX U COLUAIbHBIX IPOEKTOB;

(GbopMHpPOBaTh HAYYHBIA TUI MBIILJIEHUS, BIaJAETh HAYYHON TEPMUHOJIOTHUEH,
KITIIOYEBBIMU TTOHITHSIMH U METOJIaMU;

CTaBUTh M (OpPMYJIUPOBaTh COOCTBEHHBbIE 3aJadyd B 00pa30BATEIbHON
NEeSITeIbHOCTH U )KU3HEHHBIX CUTYaIHsIX;

BBISIBJISITh [IPUYMHHO-CJICACTBEHHBIE CBSI3M W aKTyaJlM3UpoOBaTh 3ajaauy,
BBIIBUTaTh TUINOTE3y €€ pelleHUs, HaXOAUTh APTyMEHThl MJis J10Ka3aTelbCTBa
CBOMX YTBEPKICHMI, 3a/1aBaTh NapaAMETPbl U KPUTEPUU PELLICHMUS;

AHAIM3UPOBATh IIOJYYEHHBIE B XOJE PEIICHHUsS 3aJa4d  pe3yJIbTarThl,
KPUTUYECKH OLIEHUBATh UX JIOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIN OMBIT;

OCYLUECTBJIATh LIE€JECHANIPABICHHBI TMOUCK IMEPEHOCAa CPEJICTB M CHOCOOOB
JeMCTBUS B TPOPECCUOHANBHYIO CPELY;

YMEThb IE€PEHOCUTh 3HAHUS B IO3HABATEJIbHYIO U IPAKTHUECKYIO O00JacTH
KU3ZHENIEATEIbHOCTH;

YMETh UHTEIPUPOBATh 3HAHUS U3 Pa3HBIX IPEIMETHBIX 00IacTel;

BBIJIBUTaTh HOBBIE WJEH, MpejiaraTb OPUTHMHAIBHBIE MOJAXOJbl U pELICHUS,
CTaBUTH NMPOOJIEMBI U 337a4H, T0IMYCKAIOIINE albTEepHATUBHBIEC PEILICHUSI.

3) pabora ¢ undpopmanueii:

OpUEHTHUPOBATHCS B PA3IUYHBIX UCTOYHHKAX MH(OpMaLUK (TEKCTe yueOHOTO
nocoOusi, HAyYHO-TOMYJISIPHOW JIUTEparype, OHOJOTUYECKUX CIIOBapsSX U
CIPaBOYHHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHbIX, B VIHTepHeTe), aHaIU3upOBaTh



uH(OPMAITUIO PA3TMYHBIX BUIOB B (HOPM MPEACTABICHUS, KPUTUYECKH OIICHUBATH
e€ TOCTOBEPHOCTh M HETIPOTUBOPEUNUBOCTb;

(bopMyIMpOBaTh 3aMpPOCHl U MPUMEHSTH PA3NIMUYHBIE METOJbI MPU TIOUCKE U
oTOope Ouosiornueckoi uHpopMalru, HEOOXOAUMOM JJisi BBITIOTHEHUS YYEOHBIX
3ajay;

npuOOpeTaTh OMBIT WCHOJIB30BaHUS MH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUI, COBEPIIICHCTBOBAThH KYJIbTYPY aKTHBHOTO MCIIOJIH30BAHUS PA3IMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMalbHYIO  (OpMYy  TpeICTaBICHUS
ounonornyeckoit mHbopmaruu (CxXeMbl, rpaduKu, TUArpaMMBbI, TaOIHIIbI, PUCYHKH
" Ipyroe);

UCIIOJb30BaTh HAY4YHBIM S3BIK B KayecTBe CpeAcTBa Mmpu paboTe c
Ouojornyeckod HHPOpMalMel: TPUMEHATh XHUMHUYECKHe, (Qusmyeckue u
MaTE€MaTUYECKUe 3HaKW W CUMBOJBI, (HOpMyJibl, aOOpeBUaTypy, HOMEHKIATYPY,
UCTIONB30BaTh M MpeoOpa3oBhIBATh  3HAKOBO-CUMBOJIMYECKHE  CPENCTBA
HaTJIATHOCTH;

BJQJ€Th ~ HABBIKAMHM  pAacloO3HaBaHUS M 3allUThl  MH(OpMaIuw,
uH(OPMAIMOHHOW 6€30MaCHOCTH JINYHOCTH.

OgyajieHNe YHUBEPCATbHBIMH KOMMYHUKATUBHBIMHU 1€HCTBUAMM:

1) oO1enme:

OCYIIECTBIISATh KOMMYHHUKAIIMHU BO BCeX cpepax >KM3HU, aKTUBHO YIaCTBOBATh
B JIMAJIOT€ WJIM JIMCKYCCUM MO CYIIECTBY OOCYX)IaemMoil TeMbl (yMEHHUE 3a7aBaTh
BOTIPOCHI, BBICKA3bIBaTh CYXXICHHS OTHOCHUTEIHHO BBITIOJHEHHS TMpeiaraeMon
3a]]a4i, YYUTHIBaTh MHTEPECHl U COTJIACOBAHHOCTH MO3MIUN APYTUX YYaCTHUKOB
JIAaJIora Wi JTUCKYCCHH);

pacro3HaBaTh HeBepOalbHbIE CpPEACTBA OOLICHHs, MOHUMAaTh 3HAa4YCHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHIJIOK BO3HUKHOBEHHS KOHQIMKTHBIX CHUTYallUH,
YMETh CMATYATh KOH(JIMKTBI U BECTH MTEPETOBOPHI;

BJIAJIETh Pa3IMYHBIMH CHOCOOaMU OOIEHUS U B3aUMOJICHCTBUS, TOHUMATH
HaMEpPEHUs IPYTUX JIIOJIEH, MPOSIBIATh YBAKUTEIBHOE OTHOLICHHE K COOECeTHUKY
U B KOPpeKTHOU popme hopMyTupoBaTh CBOM BO3PAKEHHUS;

pa3BEPHYTO M JIOTHYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C HCIOIH30BAaHHEM
SI3BIKOBBIX CPEJICTB.

2) coBMecTHasl 1eSITeJIbHOCTh:

MOHUMAaTh M HCIIOJIb30BATh MPEUMYINECTBA KOMAHAHOW W WHANBUIYAITBLHON
paboThI MPH PEIICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
IPUMEHEHUS TPYNIOBLIX (HOPM B3aUMOJICHCTBUS MPHU PEIICHUH Y4eOHO 3a1auu;

BbIOMpAaTh TEMAaTUKYy W METOJbl COBMECTHBIX ACHCTBHH C Y4ETOM OOIIMX
MHTEPECOB U BO3MOXKHOCTEH Ka)/10T0 4jieHa KOJIICKTHBA,;



OPUHUMATh L€  COBMECTHOM  JEeATEIbHOCTH, OpraHU30BbIBaTH U
KOOPJIMHUPOBATh JICUCTBUS IO €€ JNOCTHIKEHUIO: COCTABJISITH IUIAH JCHCTBUH,
pacmpenensiaTb pojad € Y4€TOM MHEHHH YYaCTHHKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHO pabOThI;

OLICHMBATh KAaueCTBO CBOEro BKJIaJa M KaXIOr0 yYaCTHHKAa KOMaH[bl B
001t pe3ysbTar Mo pa3paboTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE IPOEKTHI, OLICHUBAaTh MJEH C IMO3ULIHMH HOBU3HBI,
OPUTHMHAIIBHOCTH, MPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBJISATh TO3UTHUBHOE CTPATETMYECKOE TIOBEJICHUE B Pa3IMYHBIX
CUTYaIUsX, IPOSBIIATH TBOPYECTBO U BOOOPAKEHUE, OBITH MHUITUATUBHBIM.

OBJaieHNe YHHMBEPCAJIbHBIMY PEryJIATHBHBIMU ACHCTBUSIMH:

1) camoopranusanus:

UCIIOJIb30BaTh OHMOJIOTMYECKUE 3HAHMWS [UIsl BBISIBIICHUA NpPOOJIEeM U UX
pelIeHMs B )KU3HEHHBIX U YUEOHbBIX CUTYalUsIX;

BBIOMpAaTh Ha OCHOBE OMOJIOTMYECKHX 3HAHUW IE€JIEBbIE M CMBICIOBBIE
YCTAaHOBKM B CBOMX JEHCTBHSIX M IOCTYIKaxX IO OTHOLIEHUIO K >KMBOW IPHUPOJE,
CBOEMY 3JI0OPOBBIO U 3[I0POBBIO0 OKPYKAOIINX;

CaMOCTOATENIbHO OCYILECTBIIATh MO3HABATENbHYIO ACSITEIbHOCTh, BBISIBISATH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIC 3aJlauyu B 00pa3oBaTEIbHON
NEATENbHOCTH U KU3HEHHBIX CUTYaLUSX;

CaMOCTOSITENIbHO ~ COCTaBJIATh IUIAH pEIIeHUs MNpodsieMbl C  YUYETOM
UMEIOIIHUXCSL PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEIIIOUYTCHHI;

JTaBaTh OLIEHKY HOBBIM CUTYalLUsIM;

pacIMpsATh paMKH Y4eOHOI0 MpeMeTa Ha OCHOBE JIMYHbBIX MPEAIIOYTECHHUI;

JieJ1aTh OCO3HAHHBINA BBIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD
3a peuIeHHue;

OILICHUBATh MPUOOPETEHHBIN OTIBIT;

croco0cTBOBaTh (OPMHUPOBAHUIO U MPOSABICHUIO LIMPOKOM HSpyauUUU B
pa3HBIX O0JIACTAX 3HAHMN, MOCTOSHHO TIOBBIINIATH CBOM 00pa3oBaTENbHBIN U
KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CUTYyalUsiM, BHOCUTb KOPPEKTUBBI B JESTEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LENISIM;

BJaJeTh  HABbIKAMU  MO3HABATEJbHON  pedruekcud Kak  OCO3HaHUSA
COBEPIIAEMBIX JIEUCTBUM M MBICIUTEIBHBIX IIPOLIECCOB, WX PpE3YyJIbTaTOB U
OCHOBaHM, UCIHOJIb30BaTh MPUEMBI pedIeKCUU JIs OLIEHKU CUTyalluu, BbIOOpa
BEPHOI'0 PELIEHUS;

YMETh OLIEHUBAaTh PUCKHM W CBOEBPEMEHHO IPUHHMMATh PEIIEHUS IO HX
CHUKEHUIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JPYTHX IIPH aHaJIu3€ pe3yJIbTaTOB
NEeATEIIbHOCTH;

3) npuHsATHE ce0sl M APYTrHUX:

IPUHUMATh Ce0sl, IOHMMas CBOU HEJJOCTATKU U JTOCTOMHCTBA;

IIPUHUMATh MOTHBBI M apryMEHTbl JPYTHX IIPU aHajIu3€ pe3yJIbTaToB
NEATEIIbHOCTH;

IpU3HaBaTh CBOE IIPABO U MPABO JAPYTUX HA OLIMOKU;

pa3BUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOro YEIOBEKA.

NNPEIAMETHBIE PE3YJIBTATBI

[IpenmeTHBIe pE3yNbTaThl OCBOCHHS COJCPKAHHUS Y4YEOHOro mpeameTa
«buonorusiy Ha yriayOJaEHHOM YpOBHE OPUEHTHUPOBAHBI Ha oOecredeHue
npoduibHoro  oOydenust  oOydvarouguxcst  Owonmorud. OHM  BKIIIOYAIOT:
crienuduyeckue sl OMOJIOTUU Hay4YHbIE 3HAHUS, YMEHHUS U CIIOCOOBI IEMCTBUI MO
OCBOCHHUIO, UHTEPIPETAIIMU U MPEOOPa30BAHUIO0 3HAHUMN, BUJIbI JIESITEIHLHOCTH IO
MOJIYYCHHUIO HOBBIX 3HAHUU U WX MPUMEHEHUIO B PA3JIMYHBIX YUCOHBIX, a TAKXKE B
peanbHbIX XU3HEHHBIX cuTyauusx. [IpeameTHbie pe3ynbTaThl MPEICTaBICHBI IO
rojgaM U3y4eHusl.

[IpenMeTHble pe3yiabTaThl OCBOEHUsI yueOHoro mpeamera «buonorus» B 10
Knacce NOJKHBI OTPAXKATh:

c(OpMUPOBAHHOCTh 3HAHMM O MeCTe€ U POJU OHUOJIOTUHM B CHUCTEME
€CTECTBEHHBIX HayK, B ()OpPMHUPOBAHUU €CTECTBEHHO-HAYYHOM KApTHUHBI MUpA, B
NO3HAHWM  3aKOHOB  MIPUPOABI M  pEUIEHUH MNpoOJeM  PalMOHAIBLHOTO
MPUPOJIONIOIB30BAHUS, O BKJIaJ€ POCCUMCKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHUE
OMOJIOTHH;

BJIAJICHUE CHUCTEMOM OWOJIOTMYECKUX 3HAHUW, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATralOIIMEe OHOJIOTUYECKUE TEPMUHBI M TOHSATHUSA (PKU3Hb, KIIETKA,
OpraHu3M, MeTaboJIu3M, TIOMEOCTa3, CaMOpPEryJslus, CaMOBOCIIPOM3BEIECHUE,
HACJIEICTBEHHOCTh, M3MEHUMBOCTh, POCT W Pa3BUTHUE), OMOJOTUYECKHE TEOPUU
(xnerounas teopus T. llIBanna, M. lllneitnena, P. Bupxosa, xpomocomHasi Teopust
HacnenactBeHHocT T. Moprana), yuenus (H. WM. BaBumoBa — o mneHtpax
MHOTOOOpa3usi M MPOUCXOXKJACHUS  KYJIbTYpPHBIX  pPAacTeHUM),  3aKOHBI
(emnHOOOpA3HsI MMOTOMKOB TEPBOTO TOKOJICHUS, PACIICIICHUS, YHCTOTHI TaMeT,
HE3aBUCUMOro HacienoBaHuss [. Menaens, TOMOJIOTUYECKUX PSIOB B
HACJIEJICTBEHHOM U3MEHYMBOCTH H. . Basuiiona), MIPUHLIHIIBI
(KOMIUIEMEHTapHOCTH);

BJIAJICHUE OCHOBHBIMM METOJIAMU HAyYHOTO TMO3HAHUA, HMCIIOJIb3yEMBIX B
OMOJIOTUYECKUX HCCIICIOBAHUSAX JKUBBIX OOBEKTOB (OMUCaHWE, W3MEpEHUE,
HAOJII0ICHHE, DKCTICPUMEHT);



YMEHUE BBIICTATH CYIIECTBEHHBIC MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
DYKapHOT, OJHOKJIETOYHBIX W MHOTOKIETOYHBIX OPraHu3MOB, B TOM YHCIIC
OakTepuii, r(puOOB, pacTEHUH, )KUBOTHBIX M Y€JIOBEKa, CTPOCHHUSI OPTraHOB U CUCTEM
OpraHOB pPACTEHUH, >KUBOTHBIX, YEIIOBEKa, TPOIECCOB IKHUIHEACSITEIHLHOCTH,
MPOTEKAIOIIUX B OPTaHW3Max PacTCHUH, KUBOTHBIX M YEJIOBEKa, OMOJOTHYECKHUX
IPOIECCOB: 0OMEHA BeHIECTB (METabOIM3M), MPEBPALLCHUS YHEPTUU, OPOKEHUS,
aBTOTPO(GHOTO U reTepoTpodHOTO TUIIOB MUTAHUS, (POTOCHHTE3a U XEMOCHHTE3a,
MUTO3a, M€i03a, TaMeTOTeHe3a, YMOPHUOTEeHEe3a, MOCTIMOPHOHAIBHOTO Pa3BUTHS,
Pa3MHOXEHUsS,  WHAMBUIYAJIbHOTO  Pa3BHTHs  OpraHm3Ma  (OHTOTEHE3a),
B3aMMOJCICTBHSI T€HOB, T€TEPO3UCA, HUCKYCCTBEHHOTO 0TOODA;

YMEHUE YCTAaHABIIMBATh B3aMMOCBSI3M MEXIY OpPraHOMJAMU KIETKH U HX
GyHKUIUSAMH, CTPOCHHEM KJIETOK Pa3HbIX TKaHEW W HMX (QYHKIUSIMHU, MEXKIY
OpraHaMM W CHCTEMaMH OpPTaHOB y pAacTEHHWH, JKUBOTHBIX M YEIIOBEKa U HX
GYHKIUSIMH, MEXKIYy CHCTEMaMH OPTraHOB M WX (QYHKIUAMH, MEXAY dTaramu
oOMEHa BEIIEeCTB, dTallaMu KJIETOYHOTO ITUKJIA U KU3HEHHBIX IIUKJIOB OPTaHU3MOB,
TanamMu 3MOpPUOHANIBHOTO PA3BUTHS, TEHOTUNIOM U (DEHOTUIIOM, (PEHOTHIIOM U
dbakTOpamMu cpeibl OOUTaHUS,

YMEHUE BBISBJIATh OTJIUYHUTEIIbHBIC MPU3HAKUA KUBBIX CUCTEM, B TOM YHCIIC
pacTeHul, )KUBOTHBIX M YEJIOBEKA;

YMEHHE HCIOJB30BaTh COOTBETCTBYIOIIME AapTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO ¥ CHMBOJIUKY JUJIs JOKAa3aTeIhCTBA POJCTBA OPraHU3MOB Pa3HBIX
CUCTEeMAaTUUYECKUX TPYIII;

yMEHHUE pPelIaTh OMOJOTUYECKUE 3aa91, BBISBIISTh IPHUYUHHO-CIICICTBCHHBIC
CBSI3U MEXIY UCCIEAYEMbIMU OMOJIOTHYECKIUMU TIPOIIECCAMHU U SIBICHUSIMHU, JI€TIaTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHUU TIOJYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIMOJIHATh JIA0OpAaTOpPHBIE M MpaKTU4YeCKue paboThl, COOII0IATh
npaBuiia Mpu padboTe ¢ ydeOHBIM U JIabOpaTOPHBIM 000PYI0BAHHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, IMPOBEPITh WX OKCIEPUMECHTAIBHBIMU
cpenctBamu, GOPMYIUPYS II€JIb HCCIECIOBAHUS, AHAIM3UPOBATH MOJYYCHHBIC
pe3ybTaThl U J€JIaTh BHIBOIBI,

YMEHHE y4YacTBOBaTh B Yy4eOHO-HCCIIEIOBATEIILCKONW paboTe 1o OHMOJIOTHH,
9KOJIOTUW W MEIUIIMHE, MPOBOJAMMON Ha 0a3e IIKOJBHBIX HAYYHBIX OOIIECTB, U
nyOJUYHO  TPEACTaBIATH  MOJYYCHHBIC  pE3yJbTaThl HAa  yYCHHYECKHX

KOH(pEPEeHIINSAX;
YMEHHE OLIEHHBATh JTUYECKHUE AaCIEeKThl COBPEMEHHBIX HCCIIEIOBAaHUI B
obmactu  OuosorMM W MEAMUMHBI  (KJIOHUPOBAaHHE,  HCKYCCTBEHHOE

OIIOAOTBOPEHUE, HAMPABICHHOE W3MEHEHHE I'eHOMa M CO3JaHHE TPAHCTE€HHBIX
OpraHU3MOB);



YMEHHE OCYIIECTBISATh OCO3HAHHBIM BBHIOOp Oymymied mpodeccrnoHanbHOM
JEeSTeIbHOCTH B 00JIaCTH OMOJIOTMH, MEIUIMHBI, OMOTEXHOJIIOTUH, BETEPUHAPUH,
CEJIbCKOI'0 XO3SIMCTBA, MUILEBON MPOMBIIUIEHHOCTH, YIVIyOJsATh MO3HABATEIbHBIN
MHTEpPEC, HANIPABJIEHHBIM Ha OCO3HAHHBIA BBIOOP COOTBETCTBYIOLIEH Ipodeccuu u
IPOJOJDKEHHE OMOJOrMYecKoro oOpa3oBaHMs B  OpPraHu3alUsiX CpPEIHEro
po(heCCHOHATLHOTO U BHICIIIETO 00pa30BaHUS.

[TpenmeTHbIe pe3yibTaThl OCBOEHUS ydyeOHoro npeamera «buonorus» B 11
Kjiacce JTOJIKHBI OTPaXkaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MeCT€ M pOJM OHOJOTHMH B CHUCTEME
€CTECTBEHHBIX HayK, B (DOPMHPOBAHUH COBPEMEHHOM €CTECTBEHHO-HAyYHOU
KapTUHbBl MHpa, B IO3HAHWU 3aKOHOB NPUPOJBI U PEIIEHUU SKOJOTHYECKHX
npobjieM 4YeloBeYeCTBa, a TaKkKe B PEIIEHWH BOIPOCOB pPalOHAIBHOIO
IPUPOJIONIOIB30BaHUS, U B (POPMUPOBAHUM LIEHHOCTHOI'O OTHOLIEHUS K MPHUPOJAE,
0OIIECTBY, YEJIOBEKY, O BKJIAJI€ POCCUICKUX U 3apyOeKHbIX YUEHBIX-OHMOJIOTOB B
pa3BuTHE OMOJIOTUH;

YMEHHE BIAJIETh CHUCTEMOW OMOJIOrMYECKHUX 3HAHUU, KOTOpas BKIIOYAeT
onpezesNeHuss U IOHMMAHHWE CYIIHOCTH OCHOBOIOJArarolMX OHOJIOrHYEeCKUX
TEPMUHOB M MOHATHM (BHI, 3KOCUCTeMa, Ouocdepa), OHONOrMUYECKUE TEOpUU
(aBomouronHas teopust Y. JlapBuHA, CHHTETUYECKAs TEOPHS IBOJIIOLMH), YUCHUS
(A. H. CeBepuoBa — 0 nyTsX 1 HanpasieHHUsX 3Bontonuu, B.M. BepHaackoro — o
ouocdepe), 3akoHbl (TeHeTHYeckoro paBHoBecus [[x. Xapaum m B. Baiiabepra,
3aponpiieBoro cxoncrtsa K. M. bopa), npaBuna (munumyma 1O. JluOuxa,
9KOJIOTMYECKON MHUpaMHbl 3HEpruu), runore3bl (runoresa «mupa PHK» V.
['unGepra);

yMEHHE  BJaJeTh  OCHOBHBIMH  METOJAAMHM  HAYYHOrO  IO3HAHMUS,
UCIIOJIb3YEMBbIMU B OMOJIOTUYECKUX UCCIIEI0BAHUSAX KUBBIX 00BEKTOB U IKOCHCTEM
(onucaHue, U3MepeHUe, HAOJIOJIEHUE, SKCIIEPUMEHT), CIOCOOaMU BBISIBICHUS U
OLICHKU aHTPOIOT€HHBIX U3MEHEHHUI B MPUPOJIE;

YMEHHUE BBIICIATh CYILIECTBEHHbIE NPHU3HAKH: BHJIOB, OHMOI€OLEHO30B,
IKOCUCTEM M Omochepbl, CTAOMIM3UPYIOMIETO, ABUXKYIIETO M Pa3phIBAIOIIETO
€CTECTBEHHOTO otOopa, aJIJIONIaTPUUECKOI 0 U CUMIIaTPUYECKOIO
BUJI000pa30BaHus, BIAUSHUS JABMKYLIUX CHJI SBOJIOLUUA HA reHO(MOH MOMYJISLNH,
IPUCIIOCOOJIEHHOCTH OPraHu3MOB K Cpejie OOMTaHMs, YepeJOBaHUsl HANPABICHUN
ABOJIIOLIMH, KPYTOBOPOTA BEIIECTB U OTOKA SHEPTUU B SKOCUCTEMAX;

YMEHHE YCTaHABJIMBATh B3aUMOCBI3M MEXAYy IPOLECCAaMH 3BOJIOLUH,
JABYOKYLIMMH CHUJIaMH aHTPOIIOTE€HE3a, KOMIIOHEHTAaMHU Ppa3JIMYHbIX JKOCUCTEM U
IPUCIOCOOJICHUSIMU K HUM OPraHU3MOB;

YMEHHE  BBIABIATH  OTJIMYUTENbHBIE  TPU3HAKKM  KUBBIX  CHCTEM,
MIPUCIIOCOOJICHHOCTh BHUJIOB K cCpefie oOMTaHUs, aOMOTHYECKUX M OMOTHYCCKHUX



KOMIIOHEHTOB ~ DKOCHCTEM, B3aMMOCBSI3€ii  OpraHM3MOB B  COOOIIECTBaXx,
AHTPOITOIE€HHBIX U3MEHEHUN B DKOCUCTEMAX CBOECU MECTHOCTH;

YMEHUE UCIO0JIb30BaTh COOTBETCTBYIOIIUE aAPTYMEHTHI, OHOJIOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY ISl TOKA3aTeIbCTBA POJCTBA OPTaHU3MOB Pa3HBIX
CUCTEeMAaTUYECKUX TPYIII, B3aUMOCBSI3U OPTaHU3MOB H CPeJIbl OOUTAHMSI, €INHCTBA
YEJIOBEYECKUX pac, HEOOXOIMMOCTH COXPAaHEHHS MHOIrooOpasusi BHUAOB U
HKOCHCTEM KaK YCJIOBUS COCYLIECTBOBAHUS MIPUPOIBI U YEIOBEUYECTBA,

yMEHHUE peliaTh OMOJIOTUYECKUE 3aa4U, BHIABISTh TPUUUHHO-CIIEICTBEHHbIE
CBSI3M MEXKY MCCIIETyeMbIMU OMOIOTHUYECKIMH MPOILIECCAMU U SIBJICHHUSIMH, JIEIaTh
BBIBOJIBI I TIPOTHO3BI HA OCHOBAHUY TIOJYYCHHBIX PE3YyJIbTATOB;

yMEHUE BBIMOJIHATh JIA0OpAaTOpPHBIE M MpaKTU4YeCKue paboThl, COOII0IATh
npaBuiIa npu padbote ¢ yueOHbIM U Ja00paTOPHBIM 000PYA0BaAHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bl, MPOBEPITh HUX OKCHEPUMEHTAIbHBIMU
cpencTBamu, GOpMYyIUPYsS IENb HWCCIENOBAaHUS, aHAIM3UPOBATh IOTyYEHHBIC
pE3yNbTaThl U ICNIaTh BEIBOBL;

yMEHHUE Y4YacTBOBaTh B y4e€OHO-HCCIIEOBATEILCKONW pabOTe MO OMOJIOTHH,
HKOJIOTUU W MEJIMLMHE, MPOBOJAUMON Ha 0a3e HIKOJBHBIX HAYYHBIX OOIIECTB, U
nyOJdMYHO  TPEACTABIATH  TOJYYEHHBIE  PE3yNbTaThl HAa  yYEHUYECKHX
KOH(epeHHUsIX;

YMEHHE OLIEHWBATh TUMIOTE3bl U TEOPHH O MPOUCXOKICHUH KU3HU, YEIOBEKA
U YEeJIOBEUYECKUX pac, O MPUYMHAX, MOCIEJACTBUSAX U CHOCO0axX MpeAoTBpalleHuUs
rJ100aJIbHBIX U3MEHEHUH B Onocdepe;

YMEHHUE OCYIECTBIATh OCO3HAHHBIA BBIOOp OyAyled NpodeccuoHalIbHOU
JEeSITeIbHOCTH B 00J1aCTH OMOJIOTHH, KOJIOTUH, IPUPOIOTIOIH30BAHMS, MEIULIUHBI,
OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPUM, CEJIbCKOIO XO3SMCTBA, MHILEBON
MPOMBIIIUICHHOCTH, YIIIyOJIATh TO3HABATENIbHBIA WMHTEpPEC, HAMpaBICHHBIN Ha
OCO3HAHHBIM  BBIOOP  COOTBETCTBYIOIIEH  MpOdeccCuu U IPOJOJDKEHHE
OMOJIOrMYECKOTO 00pa30BaHUsl B OPraHM3AIMIX CPEAHEr0 MpohecCHOHATBFHOTO U
BBICIIET0 00pa30BaHUsI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KVIACC

Ne i/

whm A W N =

10

11

12
13
14
15
16
17

HaumeHoBaHue pa3ie/ioB U TeM
MPOrpamMmmMbl

buonorus kak Hayka

JKuBble cuCcTeMBbI U UX U3yUYECHHE
buonorus kneTku

XuMHu4ueckasi OpraHu3alus KJIeTKU
Crtpoenue u GyHKIMH KICTKH

OOMeH BeIecTB U MpeBpalleHIe YHEPTUU B
KJIETKE

HacnencrBennast nunpopmanus u
peanu3anus €€ B KIETKE

JKu3HEeHHBIN IIMKIT KJIETKHA
CtpoeHue u QyHKIIMH OPraHu3MOB
Pa3smHOXeHHe 1 pa3BUTHE OPTaHU3MOB

I'eneTuka — HayKa O HAaCJICACTBCHHOCTU U
HN3MCHYMUBOCTHU OPTaHHN3MOB

3aKOHOMEPHOCTH HACTIEACTBEHHOCTH
3aKOHOMEPHOCTH U3MEHUYMBOCTH

['eHeTHKa yenmoBeka

Cenexuusi OpraHu3MoB

buotexHooTNs M CUHTETUYECKast OMOJIOTHs

Pe3epBHOE Bpems

KoanuecTBo 4acoB

Bcero

10

— A~ B~ L O

KonTpoJibHbIe
padoThI

IIpakTHyeckne
padoThI

0.5

0.5
1.5

1.5

0.5

0.5

DJIEKTPOHHBIE
(undpossbie)
o0pa3oBaTe/ibHbIE

pecypcebl



OBIIEE KOJIMYECTBO YACOB IIO ITPOTPAMME

102

13



11 KJTACC

Ne i/

9

10
11
12

HaumeHoBaHMe pa3ie/ioB U TeM
NMPOrpamMMbl

3apoxACHUE U PA3BUTHE IBOIOIIMOHHBIX
MIpEACTABICHUIN B OMOJIOTUH

MukposBosronus U e€ pe3yJbTaThl
MaxkpoaBomronus u €€ pe3yJIbTaTsl

HpOI/ICXO)KI[eHI/Ie )41 paSBI/ITI/IC JKN3HHU Ha
3emite

[TpoucxoxaeHne 4enoBeKa — aHTPOMOTEHES
DKOJIOTHS] — HayKa O B3aMMOOTHOIIICHUSIX

OpPraHW3MOB M HaIOPTaHU3MEHHBIX CUCTEM

C OKpYXaIoIlei cpeaoi

OpranusMmel U cpeia 0OUTaHus

DKOJIOTUs BUJIOB U OIS

DKOJIOTU COOOIIECTB. DKOJIOTUUECKUE
CUCTCMBI

buocdepa — rmobanbHast SkocucTemMa
UYenoBek u OKpy»Karolas cpena

PesepBHoe Bpems

OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME

KoanuecTBo 4acoB

KonTpoibHbIe

Bcero
padoThI

14

15

10

12

102 2

IIpakTHyeckue

padoThI

1.5

0.5

1.5
0.5

0.5

7.5

DJIeKTPOHHbIE
(undpossbie)
o0pa3oBaTe/ibHbIE

pecypcbl






IHOYPOYHOE IINTAHUPOBAHHUE
10 KVIACC

Kosan4yectBo 4yacos DJICKTPOHHBIE
Ne Hara undposbie

Tema ypoka Kontpoabubie IIpakTuyeckue
n/n Bcero u3ydyeHuss oOpa3oBaTesIbHbIE

padoThI padoThI pecypesI

buosnorus kak KOMITJICKCHAS HayKa U KakK
YacTb COBPEMCHHOI'O O6H.[CCTBa

JKuBBIE CUCTEMEBI M UX CBOMCTBA 1
VYpoBHEBas opraHu3aius KUBbIX CUCTEM 1

HcTopust OTKpBITUS U U3YUEHUS KIIETKH.
Kiterounas teopus

MeTo1bl MOJNIEKYISAPHOM U KJIIETOYHOH
ouonorun. [IpakTuyeckas padora
«/I3ydeHune MeToI0B KJIIETOUHOM Onoorun
(xpomatorpadus, anexTpodopes,
muddepeHIraITbsHOE IEHTPU(PYTHpOBaHUE,
[TLP)»

XHUMHUYECKUN COCTAB KIIETKH 1

MuHepaibHbIE BEIIECTBA KIETKH, UX
Ounosoruyeckas poib

Oprannyeckye BeniecTBa KIeTKH — OeNKH.
JlaGoparopnast pabora «O0HapyKeHue
OEJIKOB C MOMOIIBIO Ka4eCTBEHHBIX
peaxkuuin

CgoiicTBa, K1accupukanys 1 QyHKIUNA
OeJKOB



10

11

12

13

14

15
16

17

18

19

20

21
22

Opranndeckue BEIIEeCTBA KJIETKH —
YTJIEBOJIBI

Opranndeckue BEIecTBa KICTKH —
JIUTIUIBI

Hyxnennossie kucnotsl. JIHK n PHK.
Jlaboparopras padota «VccnemoBanue
HYKJICMHOBBIX KHCJIOT, BBIJICIICHHBIX U3
KJIIETOK Pa3JIM4YHbIX OPTaHU3MOB)
Crpoenue u pysnkuu ATO. [Ipyrue
nykieosunrpudocdarsr (HTD)

CexsennpoBanue JHK. Metozsl

T€HOMUKH, TPAHCKPUIITOMUKH, IPOTEOMUKHU

MeToapl CTPYKTYpHO# OMOI0THI
Tunel knerok. [Ipokapuornyeckas KieTka

CTpoeHMe 3yKapuoOTUYECKON KIIETKHU.

[TpakTuueckas pabota «M3yueHune cBONCTB

KJIETOYHOM MeMOpaHbD»

IToBepXHOCTHBIN anmnapar KJIETKH
OpnHoMeMOpaHHbIE OPTaHOUbI KIETKH.
[TpakTuyeckas padora «M3ydyeHue
JBUKECHHUS LIUTOILIA3MbI B PACTUTEIIBHBIX
KJIETKaX»

[TosryaBTOHOMHBIE OPraHOUBI KIETKU:
MUTOXOH/PHH, TU1acTH L. JlabopaTtopHas
pabora «MccnenoBanue miasmMoiansa u
JIEIIa3MOJIN3a B PACTUTEIBHBIX KIIETKaX)»

HememOpanHbie opraHOU/IbI KIETKU

CrtpoeHue u QyHKIMH siipa

0.5

0.5

0.5

0.5



23

24

25

26
27
28

29

30

31

32

CpaBHHTEIbHASI XapaKTEPUCTUKA KIETOK
sykapHot. JlabopaTopHas padora
«V3y4enne cTpoeHHst KJIETOK Pa3InIHbIX
OPTaHU3MOB»

ACCUMUJISIINS U TUCCUMUIISALINS — JIBE
cTopoHbI MeTabonm3ma. Tunsl oOMeHa
BemiecTB. JlabopaTopHas pabora
«V3y4eHne KaTaqTuTHIeCKOH aKTHBHOCTH
(bepMeHTOB (Ha MpUMepe aMuIa3bl WIH
KaTaJia3bl)»

DepMEHTAaTUBHBIN XapaKTep peakLui
KJIETOYHOro MeTabonu3ma. JlabopaTopHas
pabota «M3yuenne pepMEeHTaTUBHOTO
pacIeruieHus epoKcuaIa BOJA0poia B
PACTUTEIBHBIX U )KUBOTHBIX KJIETKAX)
benku-akTUBaTOPHI U OEIKU-UHTHOUTOPHI
ABTOTpOQHBIN TUIT 0OMEHA BEIIECTB
dorocuHTe3

XemocuHnres. JlaboparopHas pabota

«CpaBHeHMe mpolieccoB POTOCHHTE3A U
XEMOCHHTE3a»

AHaspoOHBIe OpraHnu3Mbl. Buabl OpoxeHusl.

Jlaboparopnast pabota «CpaBHEeHHE
IPOLIECCOB OPOXKEHHS U JIBIXAHUS)
AdpoOHBIE OpraHU3MBbL. JTarbl
AHEPreTHYECKOro oOMeHa

DOHeprust MeMOpaHHOTO IPaJeHTa
npoToHOB. Cunte3 AT®: pabora

0.5

0.5

0.5



33
34
35

36

37

38

39

40

41
42
43

44

45

46

npoToHHON AT®-cuHTa3bI

Peaknuum MaTpu4HOrO CHHTE3a
Tpanckpunuus — matpudsbslii cuTe3 PHK
Tpaucnauus u e€ sramnbl

KonupoBanue amuHokuciot. Ponb
pubocom B OnocuHTe3e Oenka
Opranu3zaiiys reHoMa y mpoKapuoT u
SYKapUoT

MonekynsipHble MEXaHU3MBbI SKCIIPECCHH
TEHOB Y YKapHOT

Bupycsl — BHeKJIeTOUHBIE (POPMBI JKUZHU U
oOnuratHele napasuTsl. [lpakTnueckas
pabota «Co3nanue MoieH BUpyca»
BupycHhrble 3a0601eBaHus YeI0BEKa,
JKUBOTHBIX, PACTCHUHN

HanorexHonoruu B OM0IOrUM U MEAUILIMHE
JKU3HEHHBIN 1K KIETKU

Marpuunsiii cuates JJHK

Xpomocomsl. JlabopaTopnas pabora
«/3yueHne XxpoMOCOM Ha TOTOBBIX
MUKpOIpenaparax»

JleneHue KIeTKu — MHUTO3. THUIIBI KJIETOK
Kapuokunes u uutokunes. JlaboparopHas
pabota "HalOmroienue MUTO3a B KIIETKAX
KOHYMKA KOpENIKa JIyKa (Ha TOTOBBIX
MUKporpenaparax)"

Konrponsnas pabota 3a I momyroaue

0.5

0.5

0.5



47
48

49

50

51

52
53
54

55

56

57

58

59

60
61
62

63

64

PGF y.HSII_II/ISI JKN3HCHHOI'O IUKJIAa KJICTOK
OpraHusM Kak eIMHOE 1IeJ10€

Txanu pacrenuii. Jlaboparopnas pabota
«3y4yeHue TkaHel pacTCHUN

TkaHu )KMBOTHBIX M YEJIOBEKA.

Jlaboparopnas pabota «3ydeHue Tkanen
JKUBOTHBIX»

Opransl. Cuctemsl opranoB. JlabopaTtopHas

pabota «/3y4yeHne opraHoB LIBETKOBOT'O
pacTeHus»

Ornopa Tena opranu3mMoB
JIBuKeHMe OpraHu3MOB
IIntanne opraHu3smMoB

ITutanue MO3BOHOYHBIX JKMBOTHBIX.
HI/IH_IeBapI/ITCJIBHaSI CUCTEMaA YCIIOBCKA

Jlprxanue opraHu3MoB

I[LIXEIHI/IC IIO3BOHOYHBIX XXUBOTHBIX U
YCJIIOBCKaA

TpaHCOPT BEIIECTB Y OPraHu3MOB

KpoBeHocHas cucteMa nmo3BOHOYHBIX
JKUBOTHBIX U YCJIOBCKA

Beiaenenue y opranu3smoB
3anmTa y OpraHu3MOB
MMMyHHas cucTeMa 4enoBeKa

PaznpaxxuMocTh 1 perynsiuus y
OpraHU3MOB

I'ymopasibHast peryJisnus 1 SHI0OKpUHHAs

0.5

0.5

0.5



65
66
67

68

69

70

71

72

73

74

75

CUCTEMa KUBOTHBIX U YEJIOBEKA
®opMbl pa3MHOKEHUST OPTaHU3MOB
ITonoBoe pazMHOXEHUE

Meiio3

["ameTorenes. Obpa3oBaHue U pa3BUTHE
MOJIOBBIX KJIETOK. JJabopaTopHas pabota
«/3y4ueHne CTpOeHMS MOJOBBIX KIETOK HA
TOTOBBIX MUKpOIIpernapaTax»

WNupuBuyansHOE pa3BUTHE OPraHU3MOB —
OHTOI'CHE3

3akJiajika OpraHoB M TKaHEH U3
3apO/JIbIIIEBHIX JHCTKOB

Poct Pa3BUTHUC ) KUBOTHLIX.
JlabopartopHnas pabota «BrisBienue
MPU3HAKOB CXOJICTBA 32O IbIIICH
MIO3BOHOYHBIX JKUBOTHBIX)

Pa3sMHOKEHME U pa3BUTHE PACTCHU.
Jlaboparopras pabota «CTpoeHHE OPTaHOB
Pa3MHOXKEHHUS BBICIIUX PACTEHUI

HCTOpI/ISI CTAHOBJICHUA U PA3BUTHA
TCHCTUKHU KaK HayKHU

OCHOBHBIEC OHSATHS ¥ CUMBOJIBI TCHETHKH.
Jlaboparopnas padota «JIpo3oduia kak
00BEKT reHEeTUUECKUX HCCIICTOBAHUI

3aKOHOMEPHOCTH HaCIIeTOBaHHS
MpU3HAKOB. MOHOTHOpHIHOE
ckpemBanue. [Ipaktudeckas padorta
"H3ydenue pe3yabTaToB MOHOTHOPUIHOTO

0.5

0.5

0.5

0.5

0.5



76

77

78

79

80
81
82
&3

84

85

86

87

88

CKpeLIMBaHus y 1po30(uisr"

HI/ITOHOFI/I‘ICCKHC OCHOBBI MOHOFI/I6pI/II[HOFO

CKpCIIMBaHUA

AHanusupyrolnee ckpeuBanue. Henomnnoe

JOMUHHPOBAHUC

JurubpusiHoe ckperuBaHue.
[TpakTuyeckas padora «M3ydyeHue

PE3yJIbTAaTOB JUT I/IGPPI,Z[HOFO CKpCIIUBaHUA

y 1p0o30(HITBDY

HHTOJ’IOFI/I‘IGCKI/IC OCHOBBHI I[I/IFI/I6pI/II[HOFO

CKpCIINBaHUA

CIICHJ'ICHHOG HaCJICAOBAaHUC IIPU3HAKOB

XpOMOCOMHaH TCOpHA HACIICACTBCHHOCTHU

I'enetuka nomia
I'enoTumn Kax 11eJI0CTHASA CUCTEMA

['eneTnueckuii KOHTPOJb PA3BUTHS
pacTeHMid, )KUBOTHBIX U YeJIOBEeKa

N3MeHUHnBOCTH MTpU3HAKOB. BHibl
U3MEHYUBOCTH

MonudukanoHHas K3MEHYUBOCTh

BapranunoHHBIN psii 1 BApUALIMOHHAS
KkpuBas. JJaboparopHas padota
«HccnenoBanne 3aKOHOMEPHOCTEN
MOIU(DUKAITMOHHON U3MEHUYHUBOCTH.
[TocTpoeHre BapuallMOHHOTO psiia U
BAPUALIMOHHON KPUBOI»

I'eHOoTHIIMUECKAsI N3MEHUHNBOCTb.
KoMOnHaTHBHAS N3MEHUHUBOCTE

O [ S W Y

0.5

0.5



89

90

91

92

93

94

95

96

97

98

99

MyTanunoHHast U3MEHUYUBOCTD.
[TpakTuyeckas pabora «MyTanuu y
Tpo30(HiIBl (Ha TOTOBBIX
MUKpOIIpenaparax)»

3aKOHOMCpHOCTI/I MYTAIIMOHHOI'O ITpoIeCCa.
OIUTreHETHKA M SIIUTCHOMUKA

['enetuka yenoBeka. [IpakTudeckas padora
«CocraByieHUE U aHAJIU3 POJIOCTOBHOM»

MeTtoapl METUIIMHCKON T€HETUKHA

3HaueHue MeqUIIUHCKOI T€HETUKU B
NPEJOTBPALICHUN U JICUCHUH TCHETUICCKUX
3a00JIeBaHUI YeI0BEKA

OCHOBHBIC TIOHSTHS CEJICKITHH.
JlaGopartopHnast pabora «/3yueHnue copToB
KYJIbTYPHBIX PACTEHHI U TIOPO JOMAIITHUX
YKHUBOTHBIX)»

MeTob! celneKIIMOHHOM paboTHI.
JlabopartopHnast pabota «/3yuenne MeTo0B
CEJIEKIIMU PACTCHUIN

JloCTIKEHUS CeNeKIMU PAaCTCHUN U
*KUBOTHBIX. [IpakTiueckas padbora
«IIpuBUBKa pacTeHUI»

CoxpaHeHue, U3y4eHHUE U UCTIOIb30BaHUE
TeHETUYECKUX PECYPCOB

brorexHonorus kak Hayka U OTpacib
npousBoJicTBa. [IpakTuyeckas padbota
«M3yueHne 00beKTOB OMOTEXHOIOTUN

OcCHOBHBIC HaIpaBJICHUA CUHTETHYECKOH

0.5

0.5

0.5

0.5

0.5



OouoIorun

XpOMOCOMHAsI U TeHHAsI HHKEHEPUSL.

100
MenunuHckre 6MOTEXHOIOTHH.

101 [ToBTOpeHME, 0000IIIEHNE CHCTeMATU3AIIHS
3HAHUMI

102 Wrorosslii KOHTpOJIb 3a Kype 10 kimacca

OBIIEE KOJIMYECTBO YACOB I10
I[TPOIT'PAMME

102

13.5



11 KJTACC

Ne
n/n

10

11

Tema ypoka

OpomononHas teopus Y. Jlapsuna
JIBrKy11Ke CUITbI 3BOJIIOLIMK BUAOB 1O Y.
JapBuny

Bboprba 3a cymiecTBoBaHuE, €CTECTBEHHBII
Y UCKYCCTBEHHBII OTOOP

DopMUPOBAHUE CUHTETUYECKON TEOPUH
ABOJIIOLIUU

DTarbl 3BOJIIOIIMOHHOTO MpolLecca:
MHUKPO3BOJIIOLUSA U MAKPOIBOJIIOLIHS
[Tonynsauus — 351eMeHTapHas €IMHALA
SBOJIIOLIUN

3aK0H reHeTHYECKOTo paBHOBecHs JkK.
Xapnau, B. BaitnOepra. JlabopaTopnas
pabota «BblsiBIEeHNE U3MEHUUBOCTH Y
oco0eill 0THOT'O BHUIA)»

DOneMeHTapHbIe (GaKTOPHI IBOTIOIHUN
Dddekt ocHoBarens. Ihdext
OyTBUIOYHOT'O FOPJIBIIIKA

Murpauuu. 3050 nomyisuui:
reorpaduyeckas, OnoIoruyecKas
EctectBeHHbII 0TOOP — HANPaBISAIOIHIA
(baxTop BOIIOLUN

KoauuecTBO 4acoB

Bcero

KonTpoJbHbie
padoThI

IIpakTHYecKkue
padoThI

0.5

Jlara
U3yYeHUs

DJIeKTPOHHbIE
uudpoBbie
o0pa3oBaTe/bHbIE

pecypcebl



12

13

14

15

16

17

18

19

20

21

22

[TomoBoii oT60P

ITprcnoco0aeHHOCTh OPraHU3MOB Kak
Pe3yJIbTaT MUKPOIBOIIOLMH.
Jlaboparopnas pabota «/3yuyenue
apoMop(}030B U HAMOAAANITALUN Y
pacTEHUN U KUBOTHBIX»

[Tpumeps! pucnocoOIeHUN y OPraHU3MOB:

Mopdoiorudeckue, GU3n0IOTUIECKHE,
OMOXMMUYECKHUE, TIOBEICHUCCKHE.
Jlaboparopnas pabota «IIpucnocodnenus
OpPTraHU3MOB U UX OTHOCUTEIIbHAS
1eecoo0pa3HOCThY

Bun, ero kpurepuu U CTpyKTypa.
JlaGopaTopnas pabora «CpaBHEHHE BUI0B
110 MOpP(OJIOTUYECKOMY KPUTEPUIO»
CrpykTypa BUaa

Bunoo0pa3oBanue Kak pe3ysbTar
MHUKPOIBOJIIOLUU

CBs13p MUKPOIBOJIIOLIMY U SITUAEMHOJIOTHH
Makpossomonus. [1aneonronornyeckue
METObI U3YUYEHUS IBOIOLUN
buoreorpaduyeckre MeToab! U3yUEHUS
9BOJIIOLUU

OMOpPHOIOTHYECKHUE U CPABHUTEIBHO-
Mopdororuueckre MeTo1bl U3yueHHUs
HBOJIIOLIUU

MonekyapHO-reHETUYECKuE,
OMOXVMHYCCKHE U MATEMATHYCCKUE

0.5
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0.5
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METObI H3YUYCHHUS IBOJIOIMU
OO1111e 3aKOHOMEPHOCTH IBOJTIOLINH
AnanTtuBHas paguars. HepaBHOMepHOCTH
TEMIIOB 3BOJIOLUU

HayuHble runoressl NpoOUCX0XKICHUS
KU3HU Ha 3emIie

JloHay4HbIe IPEACTABIEHUS O 3apOXKICHUU
KU3ZHU

OcCHOBHBIE 3TaIbl HEOPTaHNUECKOM
9BOJIIOLIUU

['unoTe3sl 3apoXkIeHUS )KU3HI

HcTopus 3emiu 1 METO/IBI €€ N3YUEHHUS.
Jlaboparopras padora «/3ydeHue u
OTHCaHNE UCKOMAEMbIX OCTaTKOB JPEBHUX
OpPraHU3MOB»

HauanbHble 3TaIbl OpraHn4ecKoin
9BOJIIOLINU

DBOIIOUS 2YKApUOT

OCHOBHBIE 3Tallbl 3BOJIOINU
pacturensHoro Mupa. [Ipaktuueckas
pabora «/3yuenne ocoOeHHOCTEH
CTPOEHHUSI pAaCTECHHM pa3HbIX OTIEIOB»
OCHOBHBIE 3TaIlbl 3BOTIOLUH )KUBOTHOTO
Mupa

DBOIONMS )KUBOTHBIX. [IpakTuyeckas
pabota «M3y4yeHne ocoOeHHOCTEH
CTPOEHUS TTO3BOHOYHBIX )KUBOTHBIX)

PazBuTue xu3Hu Ha 3emMJie 1o Hpam U

0.5
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0.5
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nepuoiam
MaccoBble BBIMUpPaHUSI — 3KOJIOTHYECKHE
KPHU3HCHI NPOILIOTrO

CoBpeMEHHBIH 3KOJOTUYECKUI KPU3HC, Er0
0COOEHHOCTH

CoBpeMeHHas: cUCTeMa OPraHUYeCcKOro
IIPOLIOTO

OCHOBHBIE CHCTEMAaTUYECKUE TPYIIIIBI
OpPraHHU3MOB

AHTpONOJIOTHS — HayKa O YEJIOBEKE
PazButune npenacrabneHuii o
MIPOUCXOXKJACHUN YeJIOBEKa

MecTto yenoBeka B CUCTEME
opranuyeckoro mupa. JlabopatopHas
pabora «/3yuenne ocoOeHHOCTEH
CTPOCHHMSI CKeJIeTa YeTIOBEeKa, CBSI3aHHBIX C
MPSIMOXOXKICHUEM»

JIBHoKyIIIME CHIIBI aHTPOIIOTEHE3a
CooTHolIeHrne OHOIOTHYECKHX U
COLIMANIBHBIX (DAKTOPOB B aHTPOIIOT€HE3E
OCHOBHBIE CTaJIUU aHTPOTIOT€HE3a
[TaneoreHeTrka U MajgeoOreHOMUKA
Kontponbhas padoTa 3a [ moixyroaue
DBOJIOIMS COBPEMEHHOIO
yesioBeka.YeaoBeueckne pachl.
[TpakTudeckas padora «3yuenue
HKOJIOTMYECKUX aJlaNTalllil YeIoBeKa»

MG)KHI/ICI_II/IHJII/IHapHBIG MECTOABI

0.5

0.5
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AHTPOII0JIOTHUUN

3apokJIeHUE U pa3BUTHE IKOJIOTUU

Mertoap! skonoruu. Jlabopatopnas padora

«3yueHne MeTo0B IKOJOTHUECKHUX
HUCCIIEOBAaHUN

3HaueHUE YKOJIOTHUSCKUX 3HAHUN I
YCI0BCKa

Dxonoruueckue GaKkTopbl

Abnotnueckue Gpaktopbl. CBET Kak
sKosoruueckuit gpaxrop. JlaboparopHas
pabota «BblsiBneHue npucnocobdaeHui
OpPTaHU3MOB K BITUSTHHIO CBETa

Abuotnueckue dakropsl. Temneparypa
KaK 9KOJIOTUYECKUHN (aKTop.
JlaGopaTopHnas pabota «BpisiBieHNEe

MIPUCTIOCOOIEHUH OPraHU3MOB K BIHSIHUIO

TEMIIEPaTyPhI»

AbuoTtnueckue GpakTopsl. BnaxxHocTh Kak

sKosoruueckuit gpaxrop. JlaboparopHas
pabota «AHaTOMUYECKHE OCOOEHHOCTH
pacTeHuil U3 pa3HbIX MECT OOUTAHUSD»

Cpenpl 0OMTaHUSI OPraHU3MOB
buonornueckue puTMsl
Xuznennsle HopMbl OpraHU3MOB
buotnueckue dpakTops

3HaueHre OMOTUYECKUX B3aUMOIEHCTBUI
JUISL CYIIECTBOBAHUSL OPraHU3MOB B CPEJIE
obuTaHus

—_—
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DKOJIOrM4eCKHE XapaKTepUCTUKU
MOy JISIIUN

OCHOBHBIE TIOKA3aTENIH MOMYJIALUY:
YHUCIEHHOCTb, INIOTHOCTh, BO3pAcTHAs U
MI0JIOBasl CTPYKTYpa

OCHOBHBIE TIOKa3aTEIIN MO JISIIIAHN:
POXTaeMOCTh, PHPOCT, TEMI POCTa,
CMEPTHOCTh, MUTPAIINN

DKojoruueckasi CTpyKTypa MnonyJisiiuu
JlMHaMMKa MOITYJIALAN U €€ PETyIISILUS

KpI/IBLIG pocCTa YUCIICHHOCTH MOITYJIALNH.
KpI/IBLIG BbBIKUBAaHU S

DKoslornyeckas HUIlA BUA.
JlaGopatopHnas padora «IIpucnocobnenus
CeMsIH PACTCHHUI K PACCEIICHUIO»

Bup xak cucrema nomnyJisinuin

3aKOHOMEPHOCTH MOBEJCHUS U MUTpaluit
KUBOTHBIX

Coo0111ecTBO OPraHu3MOB — OHOLIEHO3
DKocucTema Kak OTKpbITasi cucTeMa

KpyroBopoT BewEeCTB ¥ MOTOK 3HEPTUHU B
JKOCUCTEME

OCHOBHBIE ITOKA3aTEIN YKOCUCTEMBI
DKOJIOTUUECKUE TUPAMUIBI
V3MeHeHus cOOOIIECTB — CYKIIECCHH

[IpupoaHbie 3KOCUCTEMBI. DKOCUCTEMBI
03€p U peK. DKOCUCTEMbI MOPEN U OKEaHOB

0.5
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IIpuponHbIe 3KOCUCTEMBI. DKOCUCTEMBI
TYHJp, JI€COB, CTEIIEH, ITyCThIHb

AHTpOHOFCHHBIe 9KOCHUCTEMbI

VYp6oskocucremsl. [IpakTuueckas pabota

«/3y4enue u onrcanne ypo03KOCHCTEMbD»

3aKOHOMEPHOCTH (POPMUPOBAHUS

OCHOBHBIX B3aUMOJICHCTBUI OPTraHU3MOB B

OKOCHUCTEMAX

MexaHu3Mbl BO3JEHCTBUS 3arPSI3HEHUI
pa3HBIX THUIOB Ha CyOOpraHU3MEHHOM,
OpPraHU3MEHHOM, TOMYJISIIMOHHOM U
OKOCHUCTEMHOM YPOBHSIX

buocdepa — obmertanerapras 060g09Ka

3emnn

Yuenne B. . Bepraackoro o 6uochepe
3aKOHOMEPHOCTH CYILIECTBOBAHMS
ouochepsl

KpyroBopots! BemecTs u
OMOre0XUMHUYECKUE IUKIIBI

3oHankHOCTH Onochepsl. OCHOBHBIE
OMOMBI CyIIN

YcroitunBocTh OHOChEpsI
DKOJIOTUYECKHE KPU3UCHI M UX TPUIHHBI
BosneiicTBue yenoBeka Ha Guocdepy

AHTpPONIOT€HHOE BO3/IEHCTBHE HA
pacTUTENbHBIA U JKUBOTHBIN MU

OxpaHa npupoabl

0.5
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OCHOBHBIE IPUHIUIIBI yCTONYUBOIO
Pa3BUTHSA 4EJIOBEYECTBA U IIPUPOLBI

PanmonansHoe MpupoAOI0Ib30BaHUE U
COXpaHEHHE OHOIOTHYECKOTO
pa3HooOpa3ust 3emMiu

O6o006mienne o Teme «MUKPOIBOIIOIHS U
€€ pe3ynbpTaThD)

O6o006menne o Teme «MaKpOIBOJIOLUS U
€€ pe3ynpTaThD)

Oo6o06menue no Teme «IIpoucxoxaeHue u
pa3BUTHE KHU3HH Ha 3eMIIe»

O6006menue o Teme «IIpoucxoxacHue
YeJI0BeKa — aHTPOTIOTCHE3»

Oo6o06muieHne o TemMe «DKOJIOTHs — HayKa O
B3aMMOOTHOIICHHSIX OPTaHU3MOB)
Oo6o06menne 1o Teme «OpraHu3Msbl U cpeia
oOuTaHU»

O06o0061IeHre TI0 TeMaM «DKOJIOTHS BUIOB U
nonyJisAnuiiy, "bruocdepa- rmodanpHas
skocucrema”

Hrorosslii KOHTpOIb 3a Kypc 11 kinacca

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME






YYEBHO-METOJNYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI VIS YYHEHUKA

* buonorus, 10 knacc/ [Taceunuk B.B., Kamenckuit A.A., Py6iioB A.M. u npyrue;
nox penakiueit [Taceunuka B.B., Akninoneproe obmectBo «M31aTenbcTBo
«IIpocsenieHue»

* buonorwus, 11 knacc/ [laceunnk B.B., Kamenckwnit A.A., PyomioB A.M. u
npyrue; nox peaakuueit [laceunuka B.B., AkiimonepHoe o011ecTBo

«M3parenscTBO «IIpocBemieHue

METOANYECKHUE MATEPUAJIBI IS YYUTEJA

[Tporpamma: IlporpamMma no Ouosorum i1t 0011e00pa3oBaTEIbLHBIX KO
(coopnuk buonorus. Paboune nporpammel. [IpeqmeTHas TMHUS y4eOHUKOB
«JIuans xu3am». 10—11 xacesl: yued. mocodue 11t 001eo0pa3oBaTEIbHbIX.
opranuzanuii: 6a3oBeiil ypoeHs / B. B. Ilaceunuk, I'. T'. [lIBenos, T. M.

Edumona. — M. : [IpocBenieHue

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCbI CETHU
NHTEPHET

http://bio.1september.ru

http://college.ru/biologiya/

http://www.eco.nw.ru

http://www.sbio.info



http://www.darwin.museum.ru

JlaGopatopuslil mpakTukym buonorus 6-11 knacc (yueOHOE 37E€KTPOHHOE
u3nanue), Peciybnukanckuii MynbTUMeana HeHtp Mocksa. PecryOnukanckuii
MYJIbTUMEINA LIEHTP

OnextponHas oubnuoreka. [IpocBemenue. MynbTumenuitnoe yueOHoe
nocooue M Ilpocsemenne MEJIMA

Diioc-IeHTp AUCTaHIIMOHHOTO 0OpazoBanuss WWW. Km. ru /education
bonwpmas sanukinonenus Kupuiina u Medoaus (31eKTpoHHOE yueOHOe
W37aHUE)

Anpeca calitoB B UnTepHeTe

http://edu.lc.ru

WWW.SOm.S10.1u

eauHas KOJIJISKIUS U(PPOBBIX 00pa30BaTEIbHBIX PECYPCOB:
http://schoolcollection.edu.ru/.

www.bio.lseptember. ru — I'azeta «buonorus» «IlepBoe ceHTIOps»;
WWWw.nature.ru - Hay4Hble HOBOCTH OMOJIOTHUH;

www.herba.msu.ru - 6otannueckuii cepsep MI'Y;

WWW.mnt.gov.ru - CaiT ¢ TocyaapcTBeHHON nHpopmarmeit MunuctepcTa
MIPUPOIHBIX pecypcoB PD;

www.nrc.edu.ru/est/r4/ - buonorndeckas kapTuHa MUpa.
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