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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo yueGHOMYy mpeametry «buonorus» (mamee - Omosiorusi) Ha
ypOBHE cpeaHero ooOiero oopa3oBaHusi pazpaboTaHa Ha ocHoBe dDenepaabHOrO
3akoHa oT 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit deaepanumny,
®I'OC COO, Konnenuuu mpenonaBanus ydeOHOro mnpeamera «buomorus» u
OCHOBHBIX TMOJIOKEHUM (eepaabHoil paboueii mporpaMMbl BOCTIUTAHHUSL.

Cornacio nonoxenusiMm ®I'OC COO mnpoduibHbie y4eOHbIE MPEAMETHI,
u3ydaeMble Ha YIIyOJEHHOM YpOBHE, SBISIOTCS crocoboM auddepeHnnanuu
oOy4eHHsI Ha YpOBHE CpEIHEro oOIIero oO0pa3oBaHWsS M MPU3BAHBI 00ECIICYUTH
MIPEEeMCTBEHHOCTh MEXKJYy OCHOBHBIM OOIIUM, CPEAHUM OOIIHUM, CpPEIHUM
npoeccHOHaIbHBIM U BBICIIUM O0pa3zoBaHuEM. B TO ke Bpemsi KaxKIblil U3 3THX
y4eOHBIX TMPEAMETOB JIOJDKEH OBITh OPUEHTHPOBAH Ha MPHUOPHUTETHOE pEIICHUE
00pa3oBaTEIbHBIX, BOCHUTATEIbHBIX M PAa3BUBAIOIIMX 3a7ad, CBS3aHHBIX C
npodopueHTanueii 00yJarmuxcs U CTUMYJIUPOBAHUEM HHTEpeca K KOHKPETHOU
00J1acCTM HAy4YHOTO 3HAHWSA, CBSI3aHHOTO C OMOJIOTHEH, MEIMIIMHOMN, DKOJIOTHEH,
NICUXOJIOTHEN, CHOPTOM WJIM BOCHHBIM JICJIOM.

[Iporpamma mo yueOHOMY mnpenmetry «buosorusi» naér mpeacTaBleHHE O
HeNd W 3ajadax u3ydeHust ydeOHoro mpenmera «buonorus» Ha yriayOnéHHOM
YpPOBHE, OIpenessieT 00s3aTenbHoe (MHBaPUAHTHOE) MPEIMETHOE COZIepKaHHUE, ero
CTPYKTYPUPOBAaHHME TIO pa3feiaM U TeMaM, paclpeielieHue 0 Kiaccam,
PEKOMEHyeT TOCIE0BaTeIbHOCTh M3YyUYEHUs Y4eOHOro marepualia ¢ y4EToM
MEXIPEIMETHBIX M BHYTPUIIPEAMETHBIX CBsI3€H, JIOTUKH Y4eOHOTo Tpoliecca,
BO3PACTHBIX OCOOEHHOCTEW oOyyaromuxca. B mnporpamme mno Ouosoruu
pean30BaH TPUHIIMI TMPEEMCTBEHHOCTH C HW3Y4YeHHEM OMOJOTMHM Ha YpPOBHE
OCHOBHOro  oOmiero oOpazoBaHusi, Onarogaps 4YeMy MPOCMaTPUBAETCS
HAlpaBJI€HHOCTh HA  MOCJIEAYIOIlee pa3BUTHE  OMOJOTMYECKUX  3HAHUH,
OpPUEHTUPOBAHHBIX Ha (POPMUPOBAHHE ECTECTBEHHO-HAYUYHOTO MHUPOBO33PEHUS,
IKOJIOTUYECKOTO MBIIUICHUS, TMPEACTaBICHU O 370pOBOM 00pasze >KW3HHU, Ha
BOCITUTaHUE OEpeKHOro OTHOIIEHUS K OKpYy’Karolled NnpupoaHou cpene. B
nporpaMme 1o OMOJOTMU TaKKe IMOKa3aHbl BO3MOKHOCTH Y4YEOHOro mpeaMmera
«buonorusty B peamuzaumu  TpeboBanuii PI'OC COO k nIaHUPYyEMbIM
JUYHOCTHBIM, METANpeJAMETHBIM M TPEAMETHBIM pe3yJbTaTaM OOydYeHUS U B
dbopMHUpOBAaHNK  OCHOBHBIX BHUJOB Yy4e€OHO-TIO3HABATEIBHOU  JIEATEILHOCTH
oOydJarommxcsi M0 OCBOCHHUIO COJEpX aHUS OMOJOTMYECKOro o0pa3oBaHUsI Ha
YPOBHE CPEJHET0 00111eT0 00pa30BaHUs.

VYueOnsblilt npenmer «buonorus» Ha YpoBHE CpeAHEro oOiiero o0pa3zoBaHUs
3aBepmiaeT OMOJIOTMYECKOe O0pa3oBaHWE B IIIKOJE W OPHEHTHPOBAH Ha
pacHIMpeHre W yriIyOJIeHHe 3HAaHWUW OOYYalolUMXCs O >KMBOW MPUPOJE, OCHOBAX



MOJIEKYJIIPHOM W KJIETOYHOW OMOJOTHH, SMOPHOJOTUM W OHOJOTHUU Pa3BUTHS,
T€HETUKHU, CEIEeKIIMU, OMOTEXHOJIOTUH, SBOITIOIIMOHHOTO YUYEHUS U DKOJIOTHH.

Nzydenne ydeOHoro mpeamera «buonorus» Ha YIIyOJIEHHOM YpOBHE
OPUEHTHPOBAHO Ha MOJTOTOBKY OOYYaIOIIMXCS K MOCIEAYIOUIEMY MOTYyYEHHUIO
Ouojornyeckoro  oOpa3oBaHWsl B By3aX W OpraHW3alUsX  CPEIHETO
npodeccroHansHOTr0 00pa3zoBanusa. OCHOBY €ro coaepkKaHUsi COCTABIAECT CUCTEMA
OMOJIOTMUECKUX  3HAHWW, TMIOJYYCHHBIX TP H3YYCHHH  OOydYaIOIUMUCS
COOTBETCTBYIOIIMX CHUCTEMATHUECKUX Pa3eioB OMOJIOTHH Ha yPOBHE OCHOBHOTO
oOmero obpazoBanus, B 10—11 kmaccax 3TH 3HaHMS NOJYYarOT pa3BuTHE. Tak,
paciidpeHsl U yriyojeHbl OWOJIOTMYECKHE 3HaHHMs O PAaCTEHUsX, >KUBOTHBIX,
rpubax, OakTepusx, OpPraHU3Me 4YeJOBEKa, OOIIMX 3aKOHOMEPHOCTSX >KH3HHU,
JIOTIOJTHUTEIHHO BKIIFOUEHBI OMOJIOTHYECKUE CBEICHHUS TPUKIATHOTO U MTOMCKOBOTO
XapakTepa, KOTOpble MOXHO HCIOJb30BaTh KaK OPHUEHTHUPHI IS TOCIETYIOIIETO
BbIOOpa mpodeccuu. Bo3mokHa Takke HWHTETparusi OWOJOTHYECKUX 3HAHHWM C
COOTBETCTBYIOIIMMHU 3HAHUSIMH, MOJTYYEHHBIMH OOYYAIOIIMMUCSA TPU H3YYEHUU
bu3uKu, XUMHUH, reorpaduu 1 MaTEMaTUKH.

CrpykTypa mporpammbl no yuyeOHoMmy npeamery "buonorus" oTpaxaer
CHUCTEMHO-YPOBHEBBI W JBOJIOUMOHHBIA TOAXOAbl K HW3YYCHHIO OHOJIOTHH.
CornacHo UM, U3y4aroTCs CBOWCTBA M 3aKOHOMEPHOCTH, XapaKTEPHBIE JJIsl )KUBBIX
CUCTEM Pa3HOT0 YPOBHS OpraHU3alliy, IBOJIIOIMN OPTaHUYECKOTO MHUpa Ha 3eMIle,
COXpaHEHHUs OHMOJOTHYECKOro pa3HooOpa3mst miaHeTsl. Tak, B 10 kmacce
U3y4al0TCS OCHOBBI MOJICKYJSIPHOM M KJIETOYHON OWOJOTHH, SMOPUOJIOTHH U
OUONIOrMH Pa3BUTHUS, TEHETHUKU M CEJICKIUU, OMOTEXHOJOTUU M CHUHTETHUECKOMN
OMOJIOTHH, aKTYaJU3UPYIOTCS 3HAHUS OOydYarolmIuxcs IO OOTaHWUKE, 300JIOTHH,
aHaToMuu, Qusnonoruu uenoBeka. B 11 kiacce u3ydaroTcsi 3IBOJIIOIMOHHOE
y4eHUe, OCHOBBI KOJIOTUHU U yueHue o ouocdepe.

VYyeOnslii npeamer  «buonorus» mpuszBaH  00ecleUUTh  OCBOEHHUE
o0yJaromuMucs: OMOJIOTHYECKUX TEOPUN U 3aKOHOB, WAEH, IPUHLUIIOB U MPABUIL,
JIeKAIIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHBI MUPa, 3HAHUI O
CTPOCHHH, MHOTOOOPa3MM M OCOOEHHOCTSAX KJIETKH, OpraHWu3Ma, TOIYJIAINH,
OMOIIEHO3a, SKOCHUCTEMBI, O BBIIAIOIIUXCS HAYYHBIX JOCTH)KEHUSAX, COBPEMEHHBIX
UCCIICJIOBAHUSIX B OMOJIOTUH, MPUKIATHBIX aClleKTax OMOJOTHYeCKUX 3HaHuM. Jlis
pa3BUTUS M TOJJEPKAHUS HHTEpeca oOydarolmmxcs K OWOJIOrMM Hapsagy co
3HAYUTETHHBIM 00BEMOM TEOPETUUYECKOrO0 MaTepualia B COJACPKAHUM MPOrPaMMBbI
1o OWOJIOTHH TMPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAHOBIEHUS W Pa3BUTHUSA
TOM WIM HMHOW 00ylacTh OWOJIOTMH, BKJIAJOM OTEUYECTBEHHBIX M 3apyOeiHBIX
yU€HBIX B pelICHUE BaXKHEUIIINX OMOJIOTHUYECKUX U 9KOJOTHUYECKHX PoOIIeM.

Lenb uzydenus yyebHnoro npeamera «buonorus» Ha yriyOi€HHOM ypOBHE —
OBJIaJIcHHEe  OOYYAIONIMMHUCS  3HAHUSMU O  CTPYKTYPHO-(DYHKIIMOHAIbLHOM



OpraHM3allMi JKHUBBIX CHCTEM pa3HOTO paHra U MOpUOOpeTeHHue YyMEHUM
UCIIOJIb30BaTh 3TH 3HaHUS B (POPMHUPOBAHUM MHTEpEca K ONpeAesiEHHON 00sacTu
npodeccHOHaNbHON NIeATETbHOCTH, CBSI3aHHOM C OuoOJIOrHel, Wi K BBIOOpPY
y4eOHOr0 3aBeICHHUs I MTPOJOIIKEHHSI OMOIOTUYECKOTO 00pa30BaHuUS.

JlocTmkeHne 1enu Uu3ydeHus yudeOHoro mnpeamera «buonorus» Ha
yriyOonéHHOM YpOoBHE 00€CIieuynBaeTCs PEIICHUEM CIICTYIONINX 3a/1a4:

OCBOEHHE OOYYArOIIMMHCS CHUCTEMBI OMOJIOTUYECKUX 3HAHWH: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPHSIX, KOHILEMIUIX, TUTIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
IpaBUJIaX, COCTABIIAIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTUHY MUPA; O
CTPOCHHH, MHOTI000pa3MM M OCOOCHHOCTSIX OMOJOTHMUECKHUX CHCTEeM (KJICTKa,
OpraHu3M, MOMYJISIH, BUJ, OMOTeo1eH03, Onocdepa); O BhIAIOIIUXCS OTKPBITUSIIX
Y COBPEMEHHBIX MCCIIEIOBAHUSIX B OMOJIOTHH;

O3HaKOMJIEHHE OOYyYaloUMxcs C METOJAaMH MO3HAHUS JKUBOW MPUPOIBL:
UCCIIEJIOBATEIbCKUMU ~ METOJaMH  OMOJIOTUYECKUX HayK (MOJIEKYJISIpHOM U
KJIETOYHOM OMOJIOTUM, SMOPHOJIOTUM U OHOJIOTMH pa3BUTHUS, TEHETHUKUA U
CeJNIeKIMU, OWOTEXHOJOTUM M CHUHTETUYECKONM OWOJIOTHH, MaJCOHTOJIOTHUH,
DKOJIOTMH);  METOJaMH  CaMOCTOSITEIBHOTO  TMPOBEIEHUS  OMOJOTHYECKHX
uccleoBaHnii B Jjabopatopun W B mpupone (HaOmomeHue, W3MEpeHue,
HKCIEPUMEHT, MOJICIIUPOBAHHUE);

OBJIAJICHUE OOYyYalOUIUMHUCA YMEHUSIMU: CaMOCTOSITEIbHO  HAXOJUTh,
aHAIM3UPOBaTh M HCIOJIb30BaTh OMOJOTHYECKYI0 WH(MOPMAIUIO; MOJIb30BATHCA
OMOJIOTMYECKON TEPMUHOJIOTMEN M CUMBOJMKOM; YCTAaHABIMBATH CBSI3b MEXKIY
pa3BUTHEM OHOJOTMHM U  COLMAIBHO-3KOHOMHYECKHUMU M  3KOJOTHYECKHUMHU
npobjieMaMu 4YeJIOBEYECTBA; OLEHUBATh IOCIEICTBUS CBOEH JAEATEIBHOCTU IO
OTHOUIEHUIO K OKpYKarolleil MpUpOJHON cpene, COOCTBEHHOMY 3/I0pOBbIO U
3I0POBBIO0  OKPY’KaIOIIMX  JIOAeil; O0O0OCHOBBIBAaTH M  COOJIOJATh  MEpPHI
npo(pHIIaKTUKN UH(EKIIMOHHBIX 3a00J€BaHU, IpaBUiIa MOBEAEHUS B NPHUPOJAE U
obecrieueHns 6€30MaCHOCTH COOCTBEHHOM KMU3HENCATEIHHOCTH B UPE3BBIYANHBIX
CUTyallsIX MPUPOJHOTO M  TEXHOTEHHOI'O  XapakTepa; XapaKTepH30BaTh
COBpEMEHHBIC HAYYHBIC OTKPBITUS B 001aCTH OMOJIOTHH;

pa3BuTHe y 00y4JaromuXCsl HHTEUIEKTYaIbHBIX U TBOPYECKUX CHOCOOHOCTEM
B TpOIECCe 3HAKOMCTBA C BBIJAIOMIMMHCS OTKPBITUSMH U COBPEMEHHBIMU
UCCIIEJIOBAaHUSIMU B OHOJIOTUH, pEIIaeMbIMH €10 MpoOjieMaMu, METOJ0JIOTHEN
OMOJIOTUYECKOTO UCCIIeIOBAHMUS, IPOBEICHHUS AKCIIEPUMEHTATIBLHBIX
WCCIICJIOBAHMM, PEIIeHUs] OMOIOTMUECKUX 3a/1a4, MOACIMPOBAHUS OMOIOTUIECKIX
00BEKTOB U MPOLIECCOB;

BOCIHUTaHUE Yy O0YyYaIOIKXCS [IEHHOCTHOT'O OTHOIICHUS K YKUBOU MPHUPOJE B
LIEJIOM U K OTJENbHBIM €€ 00bEKTaM U SIBJICHUSIM; (POPMHUPOBAHUE 3KOJIOTHUECKOH,



TFEeHETUYECKOM TpPaMOTHOCTH, OOWIEeH KyJIbTYpbl TMOBEACHHUS B MPHUPOJE;
MHTErpallii €CTeCTBEHHO-HAYUHbIX 3HAaHUMH;

npuobpeTeHre  OOyJaroIIMMHUCA  KOMIETEHTHOCTH B pallMOHAJIbHOM
IPUPOJIOTIONH30BAaHUH (COOMIOZCHHE MpaBWJI TOBENCHUS B TNPUPOIE, OXpaHbI
BUJIOB, DKOCUCTEM, OuOochephl), COXpaHEHUH COOCTBEHHOTO 37I0POBbSI M 370POBBS
OKpyXXaromux  Jrojaer  (cobmogeHuss Mep NpPOoPUIAKTUKKA — 3a00JICBaHUMH,
obecrieueHrne OE30MACHOCTH JKU3HEICATCIHHOCTH B YPE3BBIYAHHBIX CHUTYAIHSIX
OPUPOHOTO M TEXHOTCHHOTO XapakTepa) Ha OCHOBE HCIOJb30BaHUs
OHMOJIOTMYECKUX 3HAHUN U YMEHUU B TOBCEAHEBHOM KU3HU;

CO37aHME  YCIOBUWA I  OCO3HAHHOTO  BBIOOpa  OOy4YarOIIMMHUCS
UHIVBUY ATbHON o0pa3oBaTeIbHOM TPaeKTOPUH, CIOCOOCTBYIOIIEH
MOCTIEAYIONEMY TPOPECCHOHATHPHOMY CaMOOMNPEIEICHUI0, B COOTBETCTBUU C
WH/IMBHUIyJIbHBIMU HHTEPECAMH U TOTPEOHOCTSIMU PErHOHa.

OO1iee uMca0 yacoB, OTBEACHHBIX Ha M3y4YeHHE OMOJIOTHUHU Ha yriTyOJeHHOM
ypOBHE cpeaHero obiiero odpazoBanus, coctasiser 204 gaca: B 10 kmacce — 102
yaca (3 gaca B Hezenmo), B 11 kimacce — 102 gaca (3 gyaca B HeJemIo).

Ot16op opraHu3anMOHHBIX (OPM, METOJIOB M CPEACTB OOy4EeHUS OUOJIOTUH
OCYIIECTBIISICTCS ¢ y4ETOM CHEHM(PHUKU €ro COACpKaHWS M HANpaBICHHOCTH Ha
OpOAOKEHHE OHOJIOTMYECKOTO 00pa3oBaHUSl B OpraHU3alUsAX CpPEIHEro
po(ecCHOHaTBLHOTO U BBICIIET0 00pa30BaHUsl.

O0s13aTenbHBIM yCIIOBUEM MPU 00yUEeHUU OMOJIOTHH Ha YTiIyOlIEHHOM YpOBHE
ABIIIETCS TIPOBEJCHUE JIADOPATOPHBIX M TPAKTHUYECKUX pabor. Takxke ywacTue
00y4aromuxcs B BBIIOJHEHUH MPOCKTHBIX U y4eOHO-UCCIEN0BATENbCKUX PpadoT,
TEMaTHUKa KOTOPBIX OINpEeNseTcs Y4YUTelleM Ha OCHOBE HUMEIOUIMXCS
MaTepPHAIbHO-TEXHUUECKUX PECYPCOB U MECTHBIX MTPUPOIAHBIX YCIOBUM.



COJEPXXAHME OBYYEHUA
10 KITACC

Conepxxanue mporpamMMmsbl, BBIJIECICHHOE KYpcu8oM, HE BXOAUT B IPOBEPKY
rocyiapctBeHHoi uroropoit arrecrauu (I'MA).

Tema 1. buosiorusi Kak HayKka

CoBpeMeHHas OMOJIOTHST — KOMIUIEKCHasi Hayka. KpaTkas uctopus pa3BuUTHsS
Ouosnoruu.  buonormueckue  HaAykKd M HM3ydyaeMble  MMH  MPOOJIEMBI.
OyHIaMEHTaJIbHbIC, TPUKIAIHBIE KM TMOUCKOBBIE HAy4YHbIC HWCCICAOBAaHHUS B
OouoJsIoruu.

3HaueHue O6WoJoruu B (POPMUPOBAHUHN COBPEMEHHOW €CTECTBEHHO-HAYYHOM
kaptunbl Mmupa. Ilpodeccun, cpszannbie ¢ Ouonoruel. 3HadyeHUE OUOJIOTHH B
MPAKTUYECKON JEATEIIbHOCTA 4YEJIOBEKA: MEIAUIIMHE, CEIbCKOM XO34iCTBE,
MPOMBIIIIEHHOCTH, OXPaHE IPUPOIBI.

JdemoHcTpanun

[Toptpets: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. [lapsuH,
V. I'apseii, I'. Mennens, B. U. Bepnanckuii, U. I1. 11aBnos, . . Meunnkos, H.
. Baunog, H. B. Tumodees-Pecorckuii, J[x. Yorcon, ®. Kpuk, /1. K. benses.

Tabmuupl 1 cxembl: «CBsI3b OMOJIOTMM C JOpYrUMU HaykKammu», «Cucrema
OMOJIOrMYECKUX HAYK.

Tema 2. 7KuBble cuCTEeMbI U MX U3y4YeHHUE

XKuBble cucTeMbl Kak mpeaMer u3zydeHus Ouonoruu. CBONCTBa KUBBIX
CHUCTEM: E€IMHCTBO XHMMHYECKOIO COCTaBa, JAUCKPETHOCTh M IEJIOCTHOCTb,
CJIO0XHOCTh W YINOPSJAOYEHHOCTb CTPYKTYPBI, OTKPBITOCTh, CaMOOpPTraHU3alus,
CaMOBOCITPOU3BEICHUE, PA3APAKUMOCTD, U3MEHUYMBOCTD, POCT U PA3BUTHE.

YPpOBHH OpraHu3alu KUBBIX CHUCTEM: MOJIEKYJISIPHBIA, KJIETOYHBIH,
TKAHEBBIN, OpPraHU3MEHHBIMN, MOMYJIIHUOHHO-BUIOBOM, AKOCHUCTEMHBIN
(OnoreoueHnoTnueckuit), oOuochepubiii. Ilpouecchl, Npoucxonsdiue B KHUBBIX
cuctemax. OCHOBHBIC TpPHU3HAKH JXKUBOTO. JKW3HB Kak ¢opMa CyIICCTBOBAHUS
Marepuu. Hayku, n3ydaromme »KuBble CUCTEMbBI HA Pa3HBIX YPOBHIX OpPraHU3ALUU.

N3ydenune xuBbIX cucteM. MeToasl Ouonornyeckoi Hayku. Habmronenwue,
M3MEpPEHUE, SKCIIEPUMEHT, CUCTEMATU3aIMsA, MeTaaHanus3. [lonarue o 3aBUCUMON U
He3aBUCHUMOW mniepemeHHOM. IlmaHmpoBanue skcnepumenta. IloctaHoBka u
npoBepka rumnote3. HyneBas rumotesa. [loHsiTue BBIOOPKH U €€ TOCTOBEPHOCTS.
Pa3bpoc B Ouonorumdeckux maHHbIX. OIEHKA JOCTOBEPHOCTH IMOITYYEHHBIX
pe3ynbTatoB. [IpuymHBI HCKaX€HUS pe3yJbTAaTOB J3KcrnepuMeHTa. I[loHsTue
CTaTUCTUYECKOTO TECTA.

JdemoncTpanun



Tabmumbsl u cxembl: «OCHOBHbIE TpPU3HAKU JKU3HW», «buonormueckue
cucteMmbl», «CBOWCTBA KUBOW MaTepun», «YPOBHHU OPraHU3ALMUU KUBOU
npuponp», «CTpoeHHe XKWUBOTHOW KIETKW», «TKaHU KMUBOTHBIX», «CHCTEMBI
OpraHoOB YEJIOBEUYECKOTO opraHu3May, «buoreonenos», «buochepa», «Metoas
U3YYEHUS )KMBOU PUPOJIBI».

O6opynoBanue:  naboparopHoe  oOopydoBaHuUE  JJig  IPOBEACHUS
HAOJII0ICHUM, U3MEPEHHI, SKCTIEPUMEHTOB.

IIpakTuueckas padora «lcnonp30oBaHuEe pa3aUYHBIX METOAOB IpPH
U3YYEHUH KUBBIX CUCTEM.

Tema 3. buoJsiorust KIeTKu

Knerka — cTpykTypHO-QYHKIIMOHAJIbHAS e€QuHUIA >KuBoro. Kcropus
OoTKpbITUsA KiIeTKu. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. [LIBauH,
M. Ilneiinen, P. BupxoB). OCHOBHbBIE MOJIOKEHUS COBPEMEHHON KIIETOYHOM
TEOPUH.

Meroabpl  MOJIEKYJSIPHOM M KJIETOYHOM  OWOJIOTMH:  MUKPOCKOMUS,
xpoMmarorpadusi, 3exkTpodopes, METo MEUYEHBIX aToMOB, Au(epeHIIuaIbHOE
LHEHTPU(PYTUpPOBaHUE, KYJIbTUBUPOBAHUE KIIETOK. M3yuenue @duUKCUPOBAHHBIX
Kiemok. DIEeKTpOoHHass MUKpockonus. Koxgokanvnas muxpockonus. Bumanvhoe
(npusicusHerHoe) uzyueHue Kiemox.

JdeMoHCcTpanuu

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

Tabnuiel U cxembl: «CBETOBOM MUKPOCKOI», «DJIEKTPOHHBIM MHUKPOCKOI,
«Hcropus pa3BUTUA METOLOB MUKPOCKOIIUI.

OO6opyoBaHue: CBETOBOM MHUKPOCKON, MHUKPOINpENnapaThl pacTUTEIbHBIX,
KUBOTHBIX U OAKTEPHAIbHBIX KIETOK.

IIpakTnueckas padora «M3yyeHue MeTONOB KJIETOYHON OHONIOrUU
(xpomarorpadus, saexrpodopes, auddepeHMaTbLHOS EHTPUGYTUPOBAHUE,
[TLP)».

Tema 4. Xumuueckasi Opranu3anus KJICTKH

XUMHUYECKHM COCTaB KJIETKU. Makpo-, MHUKPO- M YJIbTPAMUKPOAJIEMEHTHI.
Bonma m e€ posb Kak pacTBOpPHUTENs, peareHra, y4acTue B CTPYKTYPHUPOBAHHUH
KJIETKH, TEIUIOpErysiuuu. MuHepaabHble BEIIECTBAa KIETKH, MX OHOJIorHyecKas
poJib. Posib KATHOHOB M aHHOHOB B KJIETKE.

Opranuyeckue BellecTBAa KIETKA. buonornmueckue mnoauMmepsl. benku.
AMUWHOKHUCIIOTHBIN cocTaB 0enkoB. CTpyKTypbl OeKOBOM Moseky:bl. [lepBuunas
CTpyKTypa OejKka, TenTHAHAs CBsI3b. BTopwuyHas, TpeTWdYHas, YEeTBEPTUYHAS
cTtpyktypel. Jlenarypamusi. CpoiictBa OenkoB. Kraccudukarusi  OenkoB.
buonoruueckue QpyHkiuu 6enkoB. [lpuonai.



YrneBoasl. MoHOCaxapuapl, IUCaXapUibl, OJIMTOCAXapuAbl U MOJIHCAXAPUIBIL.
O6mmit maH cTpoeHHss W (UBMKO-XMMUYECKHE CBOMCTBAa  YIJIEBOJIOB.
buonornueckue PyHKIUH YTI€BOIOB.

Jlumunet. I'uapodunbHo-ruapodoOHbIe cBoMicTBa. Kinaccudukanust munuaos.
Tpurnunepunbl, ¢GocPomunuasl, BOCKH, cTepounbl. buonormueckue ¢GyHKIUN
aunuaoB. OOmme CBONCTBAa OMOIOTMYECKIX MEMOpaH — TEKy4eCThb, CIIOCOOHOCTH K
CaMO3aMBbIKaHHIO, TIOJIYITIPOHULIAEMOCTb.

Hyxkneunoseie kucnorsl. JJHK um PHK. CrpoeHne HyKIEMHOBBIX KHCIIOT.
Hyxneotunpl. [lpuanun xomruiementapuoctu. lIpaBmno Yapradda. Crpykrypa
JIHK — nBoiinas cnupans. Mectonaxoxxaenue u ouonornueckue Gpynkuuu JIHK.
Buael PHK. ®yukuuu PHK B kieTke.

Ctpoenue monekysbl AT®. Makposprudeckue cBa3u B Mojekyie ATO.
buonornueckue pynkiun AT®. BoccraHOBIEHHBIE TEPEHOCUUKH, UX (QYHKLIHUU B
Kietke. [pyeue wykaneosuompugocpamer (HT®P). CexBenupopanue JHK.
Memoouvl cenomuxu, mpancKpunmomuKu, nPomeoMuKHu.

CtpykTypHast Ouoyiorusi: OMOXUMHUYECKHE U OMO(PHU3NYECKUE HCCIIETOBAHMUS
cocTaBa U MPOCTPAHCTBEHHOW CTPYKTYphl OuoMoiekyn. Moodenuposanue
CMpPYKmMypol U QYHKYUL OUOMONEKYNL U UX KOMHIeKcos. KomnviomepHulil ouzatin u
opeaHudeckul cunmes 6UOMOIEKY U UX HENPUPOOHBIX AHALO208.

JdeMoHCcTpanuu

[Toptpersr: JI. Ilonunr, k. Yorcon, ®@. Kpuk, M. Yunkuunc, P. ®pankius,
®. Conrep, C. [Ipy3unep.

Junarpammer:  «PacnpeneneHne XMMHUYECKHX 3JEMEHTOB B HEXHUBOU
npupojie», «PacnpeneneHue XuMUYECKUX 3JIEMEHTOB B JKUBOUW MPUPOIEY.

Tabmuubl u cxembl: «llepuoguyeckass TabnauIa XUMUYECKUX DIIEMEHTOBY,
«CTpoeHue MOJIEKyJIbl BOJbI», «BemecrtBa B cocraBe opraHu3moB», «CTtpoeHue
MOJIEKYJIbI Oenikay, «CTpyKTypbl O€IKOBOM MOJIEKYJb», «CTpOEHHE MOJIEKYII
yriieBoioB», «CTpoeHne MoyieKyn JHUnuaoBy», «HyKIeMHOBbIE KHUCIOTBIY,
«Ctpoenue Monekyasl ATO».

O6opynoBanue: XUMHUYECKas ocya 1 000pyA0BaHHE.

JlabopaTopHnasi padora «O0HapykeHHEe OCJIKOB C MOMOIIbIO KaU€CTBEHHBIX
peaKuuiny.

JlaGopaTtopnass  paGora  «VccinemoBaHuMe — HYKJIEHMHOBBIX  KHCIIOT,
BBIJICJIEHHBIX U3 KJIETOK PAa3JIMYHBIX OPTaHU3MOB).

Tema 5. CTpoenne u QyHKIUN KICTKH

Tunsl KJIETOK: DJyKapHOTHYECKass W npokapuothueckas. CTpyKTypHO-
GbyHKIIMOHATBHBIC 00pa30BaHUS KIETKH.



CrpoeHue npokapruoTHIecKoi kieTku. Kiierounas creHka 6akTepuii u apxeit.
OCOOEHHOCTH CTPOEHHUSI TeTepOTPOPHONW U aBTOTPO(GHON MPOKAPUOTUYECKHUX
KJIETOK. MecTo 1 pojib MPOKapHoOT B OMOLIEHO3aX.

Crpoenue U (YHKIIMOHUPOBAHHE AYKapUOTUYECKON KJIETKH.
[naszmatuueckass wmemOpana (miazmanemma). CTpykTypa IJIa3MaTHUYeCKOU
MeMOpanbl. TpaHcropT BelecTB depe3 IIa3MaTUYecKyto MeMOpaHy: MacCHUBHBIN
(nuddysusi, obneruénnas auddysus), akKTUBHBIM (NMIEPBUYHBIA W BTOPUYHBIN
akTUBHBIA TpaHcnopt). llomynponunaemocts MeMOpanbl. PabGoTta HaTpuii-
KaJMeBOro0 Hacoca. DHJOIMTO3: MUHOIMTO3, (aronuTto3. Dk3o1uTto3. Kierounas
crenka. CTpyKkTypa v PyHKIIMHU KJIETOYHON CTEHKH PACTEHHM, rprOOB.

Hurormasma. [urozons. Lutockener. [IBukenne nuroriazmbel. OpraHouabl
kineTkd. OnHoMeMOpaHHbIE OpraHoubl KIETKH: HHAOIJIa3MaTHYecKas CeTh
(OIIC), anmapar I'onbaXku, JTU30COMBI, UX CTpoeHUE M (yHKIHMH. B3auMocBs3b
OJTHOMEMOpPaHHBIX OPTaHOWIOB KieTKH. CTpoeHHEe TpaHyJIsIpHOTO PETHUKYIyMa.
Mexanusm nanpasnenus 6enxog ¢ IIIC. Cunte3 pacTBOpuUMbIX OenkoB. CuHTE3
KJIETOYHbIX ~ MeMmOpaH. ['magkuit  (arpaHyJsIpHBIM)  DHIAOIUIA3MATHYECKUN
petukynym. CekperopHad QpyHkuus anmapata ['onsmku. Moougurkayus b6enxkos 6
annapame [onvoxcu. Copmuposxka 6enxog 6 annapame Ionvoxcu. Tpancnopt
BEIIECTB B KJIETKE. Bakyosu pactutenbHbIX KiIeTOK. KiteTounbiid cok. Typrop.

[TonyaBTOHOMHBIE ~ OpraHOWABI  KJIETKH:  MHUTOXOHJAPHUHU,  IUIACTHUJIBI.
IIpoucxoorcoenue mumoxonopuii u niacmud. Cumouozcenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenne u (yHKIMHM MUTOXOHIpUN W 1wiactui. llepBuunele,
BTOPUYHBIE W  CJOXHBIE  TUIACTUAB  (DOTOCHHTE3UPYIOMIMX  DYKAPHOT.
XJIOpPOIIACTHI, XPOMOIUIACTHI, JIEMKOIUIACTHI BHICIINX PACTEHUM.

HememOpanubie opranousl kietku CtpoeHue W GyHKIUM HeMeMOpaHHBIX
OpraHOUJI0B KJICTKH. Pubocomel. Ilpomesicymounvie Qunamenmeoi.
MukpodunameHTsl. Axkmunogvle Muxpoghunamenmol. MpIIIEUHbIE  KIIETKH.
Axmunosvle KOMNOHeHmbl Hemblueunvlx Kiemok. MukporpyOouku. Kietounsrit
neHtp. CrTpoeHne U JBWIKEHUE JKTYTUKOB U pecHUYEK. MUKpOTpyOOUKH
nuTomiasmel. LleHTpuons. benku, accoyuuposanmvie ¢ MUKpopuiameHmamu u
mukpompyooukamu. MomopHvle 6enku.

Anpo. Obonouka sapa, XPOMATHH, KapUOILIa3Ma, SAPBIILIKY, UX CTPOEHUE U
bynkuuu. Snepnpiii OenkoBbIi MaTtpukc. IIpocTpaHCTBEHHOE pacHoONIOKEHHUE
XpOMOCOM B HWHTEp(a3zHOM slpe. Iyxpomamur u eemepoxpomamun. benxu
XpOMaTUHA — THUCTOHBL. Jlunamuka s0epHoOU 000104Kku 6 mumosze. Aloepnuiil
MpPaucnopm.

Knerounsie BrmtoueHus. CpaBHUTENbHAS XapPAKTEPUCTHKA KJIETOK DYKApHOT
(pacTUTEIBHOM, )KUBOTHOM, TPUOHON).

JdeMoHcTpanuu



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

Tabmuupbl U cxembl: «CTpoeHHE 3YKapUOTHUECKOW KIeTkn», «CTpoeHue
KUBOTHOW  KJIETKW», «CTpO€HME  pacTUTENbHOM  KIeTKW», «CTpoeHue
MUTOXOHAPUW», «A1po», «CTpoeHne NPOKapUOTHIECKON KIETKW.

OO6opynoBaH#e: CBETOBOM MHKPOCKON, MHUKPOTMpENapaThl PaCTUTEIbHBIX,
KUBOTHBIX KJIETOK, MUKPOIpENapaThl OaKTepUaIbHbIX KIETOK.

JlaGopaTropnass pabGora «/3yueHue CTpOE€HHUS KJIETOK Pa3IUYHBIX
OPTraHU3MOB.

IIpakTuyeckas padora «/3yueHue CBOWCTB KJIETOUHOM MEMOPAHBI».

JlaGoparopnass padora «lccienoBaHue IUIa3MoOJiM3a U JICTUIA3MOJIM3a B
PACTUTEIIBHBIX KIIETKAX).

IIpakTnyeckass  padora  «/3ydyeHue  JBMKEHHUS  UUTOIUIa3Mbl B
PaCTUTENBHBIX KIETKAX).

Tema 6. O0OMeH BelleCcTB M NMPeBpallleHUe JHEPTUH B KJIETKe

AcCUMMITALINAS ¥ TUCCUMIISIIMS — JIB€ CTOPOHBI MeTabom3ma. Tumnsl oomMeHa
BEIIECTB: aBTOTPOQHBIM W TreTepoTpodHBIA. YdUacThe KHUCIOpOAa B OOMEHHBIX
npoleccax. OJHepreTmueckoe oOecrneueHue KiIeTKu: mnpeBpanieHue ATD B
oOMeHHbIX Tmponeccax. DepMeHTaTUBHBIM XapakTep peakluuil KIETOYHOIO
Metabonusma. DepMEHThI, WX CTPOCHHE, CBOWCTBA W MEXaHU3M JCHCTBUA.
Kodepmentsl. Otnuuusi GepMeHTOB OT HEOPraHMYECKHX KaTaau3aTtopoB. benku-
AKTUBATOPhl U OEIKU-UMHTHOUTOPHI. 3aBUCUMOCTh CKOPOCTH (PEepMEHTATHBHBIX
peakiuii OT pa3IuYHbIX (PaKTOPOB.

[lepBruuHBIA CHHTE3 OpPraHWYECKHX BeElIECTB B KieTke. DotocunHTes.
AHokcueenHblll U oKcuceHHbld omocunme3 y baxkmeputl. Ceemocobuparowue
nUSMeHmbl U NUSMEHMbl PeakyuoHHo20 yeumpa. Ponb XJIOPOIUIACTOB B MPOLECCE
dboTocunTeza. CBeroBast u TeMHOBas pazbl. Pomoovixanue, Cs, C,. u CAM-munol
¢domocunmesa. IlponyktuBHOCTh (oTOCHHTE3a. BinsgHHe pa3iaudHbIX (DAKTOPOB
Ha CKOpOCTh (poTocHHTEe3a. 3HaUeHHE (POTOCUHTE3A.

XEeMOCHHTES. Paznoo6pasue OpPraHU3MOB-XEMOCUHTETUKOB:
HUTpUPUUUpPYIOIIHE OaKTepuu, Kene300aKTepuu, CepoOAKTEPUH, BOJOPOAHbBIC
OakTepuu. 3HaUEHUE XEMOCHUHTE3A.

AHa’poOHbIe opranu3Mbl. Buaesr Opoxxenus. [IpomykTel OposkeHHs W HX
UCIIOJIb30BAHUE YEIIOBEKOM. AHA’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUM K BO30YAUTENH OOJIE3HEH.

AspoOHBbIe OpraHu3MBl. Oransl JHEPreTUYECKOro oOMeHa.
[ToaroroBuTenbHBIN 3Tan. [ TUKOIN3 — OECKUCIOPOIHOE PACIICTUICHUE TIIFOKO3bI.

buonornueckoe OKuCIEHHE, WK KIETOYHOE AbIXaHUE. POap MUTOXOHIpHUI B
npoleccax ouonornyeckoro okucieHus. [{uknnueckue peakuuu. OKUCIUTEIBHOE
dbochopunupoBanue. Ouepeus memopannoz2o epaduenma npomonos. Cunmes



AT®D: paboma npomonnoi ATD-cunmaszwvl. IlpeumyiectBa a’poOHOro MyTH
oOMeHa BellecTB nepea aHadpoOHbIM. DPHEKTUBHOCTH YHEPTreTUUECKOT0 0OMEHa.

JdemMoHcTpanuu

[Hoprpetsr: JIx. [lpuctiu, K. A. Tumupsazes, C. H. Bunorpaackuii, B. A.
Ourenwrapar, I1. Murtuenn, I'. A. 3aBap3uH.

Tabmuupl u cxeMbl: «DOTOCUHTE3Y, « IHEPreTHUECKUl 0OMen», «brocunres
oenka», «CtpoeHue pepMeHTa», « XeMOCHUHTE3Y.

O6opynoBaHue: CBETOBOM MHMKPOCKOI, OOOpYAOBaHHUE JUIsl MPUTOTOBICHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOIPENapaToB.

JlabopaTtopnass pabGora «/3yueHue  KaTaIUTUYECKOW  AKTUBHOCTH
(dbepMeHTOB (Ha MpUMEpe aMIIIa3bl UM KaTajaasbl)y.

JladbopaTopnass pabora «/3yuenue (QepMEHTATUBHOIO PpaCIICTUICHHS
MEPOKCHUJIa BOJIOPO/Ia B PACTUTEIIHHBIX U dKUBOTHBIX KIIETKAX).

JlabopaTtopnass pa6ora «CpaBHeHue mporeccoB  (POTOCHHTE3a U
XEMOCHHTE3a».

JlabopaTtopnas padora «CpaBHEeHUE MTPOLIECCOB OPOKEHUS U IBIXAHUS.

Tema 7. HaciiencrBenHass uHGoOpManus U peajin3anus eé B KieTKe

Peakuun matpuunoro cuHtesa. [[pMHIMI KOMIUJIEMEHTAPHOCTU B PEAKIIUSAX
MaTpUYHOTO CHHTe3a. Peanm3anus HaciaeACTBeHHOW mHGopMaluu. [ eHeTnuecKuit
KOJl, ero cBoicTtBa. TpaHckpumiusa — MartpuuHblii cuHTe3 PHK. Ilpunuums
TPAHCKPUIMIUU: KOMIUIEMEHTAPHOCTh, AHTUIAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckou xnemke. Hexooupyrowue PHK.

Tpancnsuusa u e€ stanbl. Yuactue TpancnopTHeix PHK B OuocunTtese Oenka.
VYcnosusi O6uocunrte3a Oenka. KomupoBanme ammHokucior. Ponb pubocom B
ounocuHTe3e Oerka.

Cospemennvie npeocmasieHus o cmpoenuu 2enog. OpraHuzanus reHoma y
MPOKAPUOT U PYKApHOT. Perysiius akTUBHOCTH T€HOB y TpokapuoT. ['mmotesa
onepona (d. XKako0, XK. MaHo). Moaexynsiprvie mexanuzmvl IKCNPECCUU 2eHO8
aykapuom. Ponv xpomamuna 6 pecynsiyuu pabomsi 2enog. Perynsaius 0OMEHHBIX
npoiieccoB B kieTke. Kiierounbrii romeocras.

Bupycsl — HekneTounble (hOpMBI )KU3HU U OOJUTraTHbIE mapa3uTbl. CTpoeHUE
MIPOCTHIX U CIIOXKHBIX BHUPYCOB, PETPOBHPYCOB, OakTeprnodaroB. JKusHeHHbIl YUK
JIHK-cooepocawux eupycos, PHK-codepoicawux eupycos, 6baxkmepuoghazos.
Obpamnas mpanckpunyus, peeepmasd, UHmezpasa.

BupycuHbie 3a0oneBanusi yenoBeka, UBOTHBIX, pactenuid. CIINJ, COVID-
19, counanbHble 1 MEAUIIUHCKHAE TPOOTIEMBI.

buoungpopmamuxa: unmeepayus u anaruz o6onvuwiux maccugos («bigdatay)
CMPYKMYPHbIX OUonocuyeckux oannvix. Hanomexuonoeuu 6 buonocuu u meouyume.
IIpoepammupyemvie pynxyuu 6eaxos. Cnocodovl 00cmasKu 1eKapcms.



JdemoncTpanuu

[Toptpetsi: H. K. Konsuos, . Y. IBaHOBCKUIA.

Tabnuiel u cxembl: «buocunte3 Oenkay, «l'eHeTu4eckuil Koy, «Bupyce»,
«bakrepuodarm.

IIpakTuueckas padora «Co3aHne MOJIENIU BUPYCay.

Tema 8. ’KuzHeHHBIH HUKJ KJICTKH

Knerounsri 1wk, ero mepuonabl W perynsaiua. Watepdaza u  MuTO3.
Oco0eHHOCTH TPOIECCOB, MPOTEKAOMMX B MHTepdaze. IloaroroBka KIeTKH K
nenenuto.  Ilpecunrtetmdyeckuii  (MOCTMUTOTUYECKUM),  CHUHTETUYECKHN WU
MOCTCUHTETHUECKHH (MPEMUTOTUIYECKUI) TIEPHOIBI UHTEP(DA3HI.

Marpuunsiii cunte3 JIHK — permuxauus. [Ipunuunsr permkanuu JIHK:
KOMIUJIEMEHTAPHOCTh,  IMOJYKOHCEPBATUBHBIM  CHUHTE3, AHTUINAPAJJIEIbHOCTD.
Mexannsm perukanuu JIHK. Xpomocomsl. Ctpoenne xpomocoM. Temomepsl u

TeaoMepaza. XPOMOCOMHBIH Ha0Op KIETKHM — KapuOTHIl. JIUIUIOMIHBIA W
raruiouJHbeIi ~ HabOpsl  XpoMocoM. ['oMmonoruunbie xpomocombl. [lonoBbie
XPOMOCOMEBI.

[enenne xnerkn — wmuto3. CTaauu MHUTO3a U MNPOUCXOJAIINE B HUX

npoueccel. Tunel muto3a. KapuoknHe3 n nuToknHe3. buosiorndyeckoe 3HaueHune
MUTO3A.

Perynsunsa muroTtmyeckoro uukna kietku. [Iporpammupyemasi KiaeToOdHas
rubesp — anomnTos.

Knerounoe s1po, XpoMocombl, (yHKIMOHAJIbHAs TEHOMHKA. MexaHuzmol
npoaugpepayuu, oughgpepenyuposku, cmapenus u eudenu xiemok. «lL{ugposas
K1emKay — ououngpopmamuueckue mooeau QyHKYUOHUPOBAHUS KIEMKU.

JdeMoHcTpanuu

Tabmuiel U cxeMbl: <«OKU3HEHHBIM IUKI KIETKW», «Mutosdyn, «CTtpoeHue
xpomocomy, «Pemmkamusa JJHK».

OO6opymoBaHme: CBETOBOM MUKPOCKOII, MUKpOIpenaparsl: «MUTO3 B KIETKax
KOpEUIKA JTyKa».

JlaGopaTropnass  paGora  «/3ydyeHue  XpoMOCOM  Ha  TOTOBBIX
MUKpOTIpenapaTaxy.

JlabopaTtopnas padora «HabOmoneHne MuTO3a B KJIETKaX KOHYMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKPOIIPENApaTax).

Tema 9. Ctpoenne u GQyHKIIMHA OPTraHU3MOB

buonoruueckoe pazHooOpaszue OpraHU3MOB. OnHOKIIETOYHBIE,
KOJIOHUAIbHBIE, MHOTOKJIETOUYHBIE OPTaHU3MBI.

OcoOEHHOCTH ~ CTPOCHHMSI W JKU3HEACITEIIBHOCTH  OJHOKJICTOYHBIX
opranu3moB. baktepuu, apxeu, OIHOKJIECTOYHBbICE TpPHUOBI, OJHOKIETOYHbHIC
BOJOPOCIH, APyrue NpoTUCThl. KOJIOHHAbHBIE OPTaHU3MBI.



B3auMocBs3p 4acTei MHOIOKJIETOYHOrO OpraHusma. TkaHu, OprasHbl M
cucteMbl opraHoB. OpranusMm Kak €IMHOe 1enoe. ['omeocTas.

Tkanu pacreHuid. Tumel pacTUTENbHBIX TKaHeW: oOpa3oBaTeibHas,
MIOKPOBHAs, MPOBOMSAINAS, OCHOBHas, MexaHWdeckas. OCOOCHHOCTH CTpOCHUS,
GyHKIMN 1 PacTONOKEeHUS TKAaHEH B OpraHax pacTEHUH.

TKaHW >KUBOTHBIX W 4YE€JOBEKAa. THIIbI KMBOTHBIX TKAHEW: SIUTEIHAIbHAS,
COeMHUTEIbHAS, MbllIeyHas, HepBHas. OCOOCHHOCTH CTpoeHus, (DYHKUIUNA U
pacnoJIOKEHUSI TKAHEW B OpraHax *KMBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble W TIe€HEpaTHBHBIE OpraHbl pacTeHuil. Opranbl H
CHCTEMBI OPTraHOB KUBOTHBIX U 4YesoBeKa. DyHKIIUHU OPraHOB U CUCTEM OPTaHOB.

Onopa tena opranusmoB. Kapkac pacrenHuid. CKeneTbl OJHOKIJIETOYHBIX U
MHOTOKJIETOUHBIX XMBOTHBIX. HapyHblii U BHYTpeHHUU ckeneT. CTpoeHune u
THUIBI COCTMHECHUS KOCTEH.

JIBmkeHne  opraHu3MoB.  JIBH)KEHME  OJHOKJIETOYHBIX  OPraHU3MOB:
aME0ouIHOE, JKTYTUKOBOE, PECHHYHOE. [[BI)KEHME MHOTOKJICTOUHBIX PACTCHUM:
TPONU3Mbl M HACTUU. JIBUKEHHME MHOTOKJIECTOYHBIX JKMBOTHBIX M YEJIOBEKA:
MbIlieuyHas cucrema. Pednekc. CkeneTHbIe MBIIIIBI U UX padoTa.

[Iutanne opramusmoB. IlormomieHne BOABI,  YIJIEKHACIOrO Ta3a |
MHHEPAIBHBIX BEIIECTB pacTeHUsIMU. [IuTaHue XKMBOTHBIX. BHYyTpHUIOIOCTHOE U
BHYTPUKJIETOUHOE mnuieBapeHue. [IuTtaHne MO3BOHOYHBIX >KUBOTHBIX. OTHEIBI
MUIIEBAPUTENILHOTO TpakTa. [lumeBapurtenvHble kene3bl. lluiieBapurtenbHas
CHCTEMA YEJIOBEKA.

Jlpixanue opranu3moB. /[pixanue pactenuii. JIprxanue >xuBoTHBIX. Juddys3us
ra3oB 4€pe3 NOBEPXHOCTh KiIeTKU. KoxkHoe npixanue. /[pIxarenbHas IOBEPXHOCTD.
’KabepHoe u nérouynoe apixanue. [[pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
DBOJIOIMOHHOE  YCIIO)KHEHUWE CTPOEHUSI JIETKUX IIO3BOHOYHBIX KUBOTHBIX.
JlpixaTenpHas cucTemMa u4esioBeka. MeXaHu3M BEHTWISIUUM JIETKUX y NOTUI U
MJICKOIMTAIOMUX. Peryisius apixanus. JlpIxareabHble 00bEMBI.

TpaHCIIOPT BEWIECTB Y OPraHMW3MOB. TpaHCHOPTHBIE CHUCTEMBI PACTCHUI.
TpaHcnopT BemeCTB y JKMBOTHBIX. KpoOBEHOCHass cucremMa U €€ Oprasbl.
KpoBeHocHasi cucTteMa NO3BOHOYHBIX JKMBOTHBIX U 4yenoBeka. Cepaile,
KPOBEHOCHBIE COCYylIbl M KpoBb. Kpyru kpoBooOpailieHHsl. DBOJIOLHUOHHbBIC
YCIIOKHEHUSI CTPOCHUSI KPOBEHOCHOW CHUCTEMBI TTO3BOHOUYHBIX KHBOTHBIX. PaboTta
cep/ila v €€ peryJisiuus.

Beigenenue y opranu3smMoB. Beinenenue y pacrteHuil. Beimenenue y
KUBOTHBIX. CokparuTenbHble Bakyonu. Opranbel BbeigeneHus. @OunbTpanus,
CeKpenus U 00paTHOE BCACHIBAHWE KaK MEXaHW3MbI pa0OTHI OPTaHOB BBIICICHUS.
CBs3b OJIOCTH Tejla ¢ KPOBEHOCHOM U BBIJICTUTENILHON cucteMaMu. Boiienenue y



NO3BOHOYHBIX KUBOTHBIX U yenoBeka. [louku. CtpoeHne M QpyHKIHMOHUPOBAHUE
Hedpona. OOpa3zoBaHHE MOYH Y YeJIOBEKaA.

3amuTa y OpraHuM3MOB. 3alllUTa y OJHOKJIETOYHBIX OpPraHu3moB. Cropsl
OakTepuii M UUCThl MNPOCTEHIIMX. 3alUTa Yy MHOTOKIETOYHBIX PACTEHUM.
Kyrtukyna. CpeactBa macCUBHON U XUMUYECKOU 3a1IUThl. DUTOHIUIBI.

3ammTa y MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpOBBI M KX NPOU3BOJHBIE.
3ammTa opranu3Ma ot OojezHeidl. UMmyHHas cuctema uenoBeka. KiieTouHblil u
TYMOpaJIbHBIA UMMYHUTET. BpoxaEHHBIH W NpUOOPETEHHBIN crneuupuIecKuit
UMMYHUTET. Teopus KIOHaJIbHO-celeKTUBHOro ummyHnurera (II. Opmux, @. M.
bepuer, C. Tonerasa). BociasiutenbHble OTBETHI OPraHU3MOB. PoJib BpOXKIEHHOTO
UMMYHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUI.

PazgpaxxumocTte W perynsuus y  OpraHu3moB. Pasznpaxumocts y
ONHOKJIETOYHBIX Opranu3MoB. Takcucel. PazgpaxumocTts u  perynsuusa y
pactenuid. PocToBbIE BENIECTBA U X 3HAYECHHE.

HepBHast cucrema u pedrexTopHas peryisuusi y KUBOTHbIX. HepHas
cUCTEMA U €€ OTHEJbl. JBOJIOIMOHHOE YCIOKHEHUE CTPOEHUSI HEPBHOM CUCTEMBI
y JKUBOTHBIX. OTHENbl TOJOBHOIO MO3ra MO3BOHOYHBIX KMBOTHBIX. Pedrnekc u
pednexTopHas myra. be3yciioBHbIE U yCTIOBHBIE PE(hIICKCHI.

['ymopanpHas perynsauus U 3HAOKPUHHAsA CUCTEMA >KUBOTHBIX M YEJIOBEKA.
Kene3pl HHOOKPUHHONW CUCTEMBI M HUX TOPMOHBL. JlelicTBHE TOPMOHOB.
B3auMocBsA3bp HEpBHOW W SHIOKPUHHOM cucTteM. [unoranamo-runodusapHas
cUCTEMA.

JdemoncTpanuun

[Toptper: U. 11. [1aBnos.

Tabmuubl u cxembl: «OIHOKIETOYHBIE BOJOPOCHH», «MHOTOKIETOUHBIE
Bojlopociny, «bakrtepun», «lIpocreiimme», «OpraHbl UBETKOBBIX PACTECHHI,
«CucremMpl  OpraHoB IO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKkoMbIx», «TkaHu pacrenuit», «KopHeBbie cuctembl», «CTpoeHue crels,
«CtpoeHue IUCTOBOM IUIACTUHKW», «TKaHM >KUBOTHBIX», «CKEJET YeI0BEKay,
«IIumeBapurenbHas cucrema», «KpoBeHocHass cucremay», «/lpixarenbHas

CHCTEMa, «HepBHast  cucremay, «Koxay, «MplIlieuHass ~ CUCTEMay,
«BprgenutenbHas cucrema», «HIOKPUHHAS cHCTeMay, «CTpOEHHE MBIIIIbD,
«Mmmynuter»,  «KuiieuHonosiocTHeie», «Cxema  TNUTaHUS  PACTEHHII»,

«KpoBeHOCHbIE CHUCTEMBI TO3BOHOYHBIX JKMBOTHBIX», «CTpOeHHE THIPHDY,
«Ctpoenue mnaHapumn», «BHyTpeHHee cTpoeHue noxaeBoro uepBs», «HepBHas
cuctema poio», «HepBHas cucrema sarymkum», «HepBHas — cucrtema
npecMmbikatouxcs», «HepBHas  cmcrema  nruny», «HepBHas — cucrtema
MIIeKOTUTaronux», «HepBHas cuctema yenoBeka», «Pedexcy.



O6opynoBaHHe: CBETOBOW MHUKPOCKOI, MHKpPOIpENnapaThl OJHOKJIETOYHBIX
OpraHu3MOB, MHKPOIPENAPAThl TKAHEH, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIUU
HACEKOMBIX, UIIJIOKOXHUX, KUBbIE SK3EMIUISIPhl KOMHATHBIX PacTeHUM, repdapuu
pacTeHuil pa3HbIX OTJAEJOB, BIJAXHBIE MpenapaTrbl >KUBOTHBIX, CKEJIETHI
NO3BOHOYHBIX, KOJUIEKIIMM OECIIO3BOHOYHBIX JKUBOTHBIX, CKEJIET YeJOBEKa,
o0opyoBaHuE JJI IEMOHCTPAIIMK MIOYBEHHOTO U BO3IYIIIHOTO MUTAHUS PACTEHUH,
pacuierieHust Kpaxmaiia u 0elIKoB Mo aAelcTBrueM (HepMEeHTOB, 000pyI0BaHUE IS
JEMOHCTPALIUU OIBITOB MO U3MEPEHUIO )KM3HEHHON €MKOCTU JIETKUX, MEXaHU3Ma
JbIXaTENbHBIX ABUKEHUMN, MOJIEIN TOJIOBHOTO MO3Ia Pa3IuYHbIX )KMBOTHBIX.

JlabopaTopHasi padora «/3yueHne TKaHEeW pacTeHUID.

JlaGopaTopHasi pabora «3ydueHue TKaHEil KUBOTHBIX).

JlaGoparopHnasi padora «3ydeHue opraHoB IIBETKOBOI'O PACTEHUS».

Tema 10. PazMmHOkeHHe U pa3BUTHE OPTraHU3MOB

®dopmbl pa3sMHOXKEHHSI OpPraHU3MOB: Oecrosioe (BKJIIOYas BEreTaTUBHOE) U
nojoBoe. Buasl  Oecrnosoro  pa3MHOXKEHHs:  [OYKOBaHHE, CHOPYJISALUS,
dbparMeHTanus, KIOHUPOBAHUE.

[TomoBoe pasmuoxkenue. [lomoBbie KieTKH, wiu rameTtel. Meino3. Craauun
Mmeno3a. [loBegenne xpomocoM B meno3se. Kpoccnarosep. buomorndaecknii cMbICI
M€l03a M TIOJIOBOTO Tporecca. Mewo3 M €ro MeCTO B JKM3HEHHOM IUKJIE
OpraHU3MOB.

[IpenzaponpiieBoe passutue. ['amerorenes y xuBOoTHbIX. [10J10BBIE JKEe3bl.
OO0pa3zoBaHue U pa3BUTHE MOJOBBIX KieTOK. Criepmatorenes u oorere3. CTpoeHue
IOJIOBBIX KJIETOK.

OmnogoTBopeHre U 3MOpPUOHAJIbHOE pa3BUTHE KUBOTHBIX. CrocoObl
OIUIOJIOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

WuauBuyaibHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPUOIIOrUs — HayKa
0 Pa3BUTUHU OPraHU3MOB. Mopgozenez — 00Ha U3 21a8HLIX NPOOIEM IMOPUOTOSUL.
Konyenyuss mopgocenos u mooeru mopghocenesza. Craguu >3MOpHOreHe3a
KUBOTHBIX (Ha mnpumepe Jsarymku). JpoOnenne. Tumbel  apoOieHus.
Jlemepmunupoeannoe u HedepmuHuposanuwoe Opobaenue. bnacmyna, munwi
onacmyn. OCOOEHHOCTH APOOJICHUS MIIEKOMUTAIOIIUX. 3apOJBIIIEBBIE JINCTKU
(racTpyisinus). 3aKiajKa OpraHOB U TKaHEW U3 3apOJIbIIIEBBIX JUCTKOB. B3aumHoe
BIMSIHME 4YacTe pa3BUBAIOILErOCS 3apojibpllia (dMOpUOHANbHAS WHIYKIIHS).
3aknagka IUIaHA CTPOCHMS KUBOTHOIO KakK  PE3yibTaT HEPAPXUUECKHUX
B3aMMOJICUCTBUI TeHOB. BrnusiHne Ha >MOpPUOHANIBHOE pPAa3BUTHE PA3IUYHBIX
(haKTOpOB OKPYXkAIOIIEH Cpeibl.

Poct u pasButue xuBoTHBIX. [locTaomOpmoHanbHBIN Tmepuon. [lpsmoe u
HenpsMoe pas3BuTthe. Pa3zButue ¢ meramMoppo3oM y OECHO3BOHOYHBIX U
MIO3BOHOYHBIX JMBOTHBIX. DBHOJIOTMYECKOE 3HAYEHHE MPSMOr0O U HENPSIMOIO



pa3BUTHSA, UX PACHPOCTPAHEHHE B NpUpoje. THIbl pocTa KUBOTHBIX. DaKTOpHI
PEryJsiliiy poCTa >KUBOTHBIX U YesioBeka. CTaauu MocTIMOPUOHATBHOTO PA3BUTHS
y ’KMBOTHBIX U 4esioBeka. [lepuoasl oHTorenesa uenoBeka. CTapeHue U CMepTh Kak
OHOJIOTNYECKUE MTPOLIECCHI.

Pasmuoxxenne u passutue pacrenuid. ['ametodut u crnopodur. Meiio3 B
KU3HEHHOM IMKJIe pacTeHuil. OOpa3oBaHue crop B IMpolecce Menosa.
l'amerorene3 y pacreHuid. OIUIOQOTBOPEHUE U PA3BUTHE PACTUTEIBHBIX
opraHu3MoB. /[BoliHOE OIIOAOTBOPEHUE Y LIBETKOBBIX pacTteHuil. OOpa3zoBaHue U
pPa3BUTHE CEMEHU.

MexaHu3MBbl pEryJISIMA OHTOTE€HE3a Y PACTCHUMN U )KUBOTHBIX.

JdeMoHcTpanuu

[Toptpersr: C. I'. HaBamwun, X. lllneman.

Tabmuiel 1 cxembl: «BereratuBHOe pa3MHOeHHE», «TuIbl Oecrnonoro
pasMHOXEHUD», «Pa3MHOXEHHE XIaMUAOMOHAIb», «Pa3MHOXEHHUE HBIJICHBDY,
«Pa3MHOXeHue TUAPb, «Mehosy, «XpoMocoMmbl», «l'ameroreHnes», «CTpoeHue
AWLEKIETKH U crepmaTo3onaa», «OCHOBHBIE CTaauu OHTOreHes3ayn, «lIpsamoe u
HEenpsiMoe pas3Butue», «PasBurhe wmalickoro xyka», «Pa3Butue capaHum»,
«Pa3Butne narymkm», «JIBOMHOE OIUIOJOTBOPEHHE Y LBETKOBBIX PACTCHHI»,
«CtpoeHue ceMsiH OJHOJIONIbHBIX U JIBYJIOJIbHBIX pacTeHUN», « KU3HEHHBINA UK
MOPCKOM  KamycTbl», <«KW3HEHHBIM 1UKI MXa», <« KHU3HEHHBIA UK
NArOPOTHUKAY, «JKU3HEHHBIN UKII COCHBD.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpPOIpEnaparbl SUIEKIETOK U
CIIEpMaTO30UI0B, MOAENb «L{UKI pa3BUTHS JATYIIKID.

JlaGopaTopHas padora «l3ydeHue CTpOCHHMS MOJOBBIX KJIETOK Ha FOTOBBIX
MUKPOIIPETapaTaxy.

IIpakTuyeckas padora «BbIABIEHHE MPU3HAKOB CXOJCTBA 3apPOBIIICH
MTO3BOHOYHBIX )KUBOTHBIX).

JlabopaTtopnass padora «CtpoeHue OpraHoB Pa3MHOMKEHHUS BBICHINX
pacTEHUI.

Tema 11. I'eHeTMka — Hayka 0 HACJIEJICTBEHHOCTH W HM3MEHYHMBOCTH
OPraHu3MoB

Hcropust cTaHOBIEHUS W pa3BUTUS TE€HETHKM Kak Haykh. Pabotsr I
Menpens, I'. ne ®@pusa, T. Moprana. Posib OT€UeCTBEHHBIX YUYEHBIX B Pa3BUTHHU
reHetuku. Pa6otel H. K. KonerioBa, H. Y. BaBunosa, A. H. benosepckoro, I'. /1.
Kapnieuenko, 10. A. ®ununuenko, H. B. Tumodeena-Pecosckoro.

OCHOBHBIE TEHETHYECKHUE MOHSATHS U CUMBOJIBL. | OMOJIOTHYHBIE XPOMOCOMBI,
aJUIeNIbHbIE TEHbI, AJIbTEPHATUBHBIC MPU3HAKH, JIOMUHAHTHBIA M PELIECCUBHBIN
pU3HAK, TOMO3UT0Ta, TETEPO3UT0TA, YUCTASI JIMHUS, TUOPHUIbI, TeHOTHUII, (PEHOTHII.



OCHOBHbIE ~ METOABl  T€HETUKU:  T'HMOPHUIOJIOTMYECKUN,  LMTOJIOIMYECKUH,
MOJIEKYISIPHO-T€HETHYECKHU .

JdemMoHcTpanuu

[Toprpersr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. U.
Basunos, A. H. benozepckuii, I'. JI. Kapneuenko, FO. A. ®ununuenko, H. B.
TumodeeB-PecoBckui.

Tabnuubl 1 cxeMbl: «MeTo1bl FTeHETUKI, «CXeMbl CKPEIIUBAHUS.

JlabopaTtopnass padora «Jlpo3oduna Kak OOBEKT TIE€HETHUUYECKUX

HCCIIeJOBAHHI.
Tema 12. 3aK0OHOMEPHOCTH HACJIEICTBEHHOCTH
Monorubpunnoe ckpemmBanue. IlepBwlii 3akoH MeHaens — 3aKoH

eAMHO00pa3us rTHOpUI0B MepBoro nokojeHus. [IpaBuno goMmunupoBanus. Bropoit
3aKOH MeHaens — 3aKOH paclIeIUIEHWs NPHU3HAKOB. LluTonormyeckue OCHOBBI
MOHOTHOPHTHOTO CKpelnuBaHus. [ umores3a 4ucTOTh raMer.

AHanuzupyouiee ckpemnBanue. [[poMeKyToUHbI XapakTep HaclIeIOBaHMUS.
Pacmerienne npru3HakoB MpU HEITOJIHOM JOMUHUPOBAHUMU.

JuruOpuaHoe ckpemmBanue. TpeTuit 3akoH MeHienst — 3aKOH HE3aBUCUMOTO
HACJIEJOBaHUs  TIPU3HAKOB. [{uTonoruvyeckne  OCHOBBI  JUTHOPHIHOTO
CKPEIIMBAHUA.

CuemienHoe HacnenoBanue rnpusHakoB. Paborel T. Moprana. CuermieHHOe
HACJIEJOBAaHUE T'€HOB, HAPYILUICHHE CLEIUICHUS MEXAY TI'€HaMH. XPOMOCOMHAas
TEOPUS HACIEICTBEHHOCTH.

['enetnka nosia. XpOMOCOMHBIM MEXAHU3M ONPEAECIEHUS Noya. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBIi M TeTeporaMmeTHbId I0J. ['eHeTnueckas
CTPYKTYpa MOJIOBBIX XpoMocoM. HacnenoBanue nprus3HaKkoB, CLENIEHHBIX C ITOJIOM.

['eHoTum Kak uenocTHas cucrema. [enoTponus — MHOKECTBEHHOE IEMCTBUE
reHa. MHOXECTBEHHBIN ayuienu3M. B3anMoAeiCcTBUE HEAJUIENbHBIX TI'E€HOB.
Kommnnementapunocts. Onuctas. [Tonumepus.

['eHeTyeckuil KOHTPOJIb pPa3BUTHUS PACTEHUM, XMBOTHBIX M YEJIOBEKa, a
Takke (U3UOJOTHYECKUX TPOILIECCOB, TOBEJACHUS M KOTHUTHUBHBIX (DYHKIIMA.
['eneTnueckue MEXaHU3Mbl CUMOMOT€HE3a, MEXaHU3Mbl B3aUMOJICUCTBHS «XO351UH
— Tapa3uT» U «XO35IMH — MHUKpOOMOM». ['eHeTHuecKue acleKThbl KOHTPOJIS H
W3MEHEHHS HACJIEICTBEHHON MH(OpPMAIIUU B TOKOJICHHUSIX KJIIETOK U OPTaHU3MOB.

JdeMoHCcTpanuu

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

Tabmuubl u cxemsl: «IlepBbiil 1 BTOpoil 3akoHbl Menaens», «Tpertuid 3aKkoH
Meunnens», «AHanmu3upymrouiee ckpenuBanue», «HemoiHoe ITOMUHHpPOBAHUEY,
«CruersieHHOEe HacleIoBaHWE TPU3HAKOB Yy Jpo30duibl»y, «['eHeTuka moay,



«Kapuotun uenmoBeka», «Kapuotun npozodumib», «Kapuotum nOTHIED,
«MHOX€ECTBEHHBIN ajuIeNnu3M», « B3auMOoIeICTBUE TEHOB.

OOGopynoBanue: MojJelb JUIsl JIEMOHCTpPAllMM 3aKOHOB  €IMHO00pa3us
rUOpUZIOB TIEPBOrO TOKOJEHUS M paCUICIUICHUS MPU3HAKOB, MOJEIb IS
JEMOHCTpAllU¥ 3aKOHA HE3aBUCHUMOIO HACJIENOBAaHUS NPU3HAKOB, MOJEIb JJIs
JEMOHCTPALUM CLEIJICHHOI0 HACIEI0BaHUs IPU3HAKOB, CBETOBOW MMKPOCKOII,
MUKporpenapar: «[po3odumnay.

IIpakTnueckas pabdora «/3ydyeHue pe3yiabTaTOB  MOHOTHMOPUIHOTO
CKpEILUBAHUA Y APO30(PUITBD.

IIpakTnueckas  padora  «l3ydeHume  pe3ynbTaToB  JUTHOPUIHOTO
CKpEUIMBaHUA y IPO30DHUIBI».

Tema 13. 3aKOHOMEPHOCTH U3MEHYUBOCTH

B3aumoneiictBue reHotuna u cpeabl npu  GopmupoBaHuud (peHoTHna.
N3menunBOCTh Npr3HakoB. KauecTBEHHbIE M KOJMYECTBEHHBIE INPU3HAKU. Bubl
V3MEHUYMBOCTH: HEHACIIEICTBEHHAs U HACIICICTBCHHASI.

MoaudukanonHas U3MEHYMBOCTb. Ponb  cpenbl B (OpMHpPOBAaHUU
MOJAU(PUKALMOHHON M3MeHunBOCTH. Hopma peakuuu npusHaka. BapuanmoHHbIN
psa u BapuaunoHHas Kpubas (B. HMoranncen). CpolicTBa MOau(pUKaIMOHHON
V3MEHUYHMBOCTH.

I'enoTunuyeckas N3MEHYNBOCTh. CBOKMCTBA FT€HOTUITMYECKON N3MEHUYUBOCTH.
Buapl reHoTHTIHYECKON M3MEHYMBOCTH: KOMOMHATHUBHAS, MyTallMOHHAs.

KomOunaTuBHasi u3MeHYHMBOCTH. Meio3 U TMOJIOBOM MpoIEecc — OCHOBA
KOMOMHATUBHOW U3MEHUYMBOCTH. POJIb KOMOMHATUBHON U3MEHYMBOCTHU B CO3JaHUU
TEHETUYECKOTO pa3HOOOpa3usl B Mpeiesiax OJJHOTO BUA.

MyTanmonHass W3MEHYMBOCTb. Buabl MyTalMi: T€HHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE M  WHAYUMPOBAHHbIE MyTaluuW. SnepHble U
HUATOIUIa3MaTnYeckue myTtanuu. CoMaTHYeCKHUe W TMOJOBbIe MyTauuu. [IpudnHbI
BO3HUKHOBEHUs MyTanuid. MyTareHpl W HX BJIUMSHUE Ha OPraHU3MBI.
3aKOHOMEpPHOCTH MYTAllMOHHOT'O IMPOIECCa. 3aKOH TOMOJIOTHYECKUX pANIOB B
HacienctBeHHo u3MeHunBoctu (H.W. BaBunoB). BHesnepHass U3MEHYMBOCThH U
HACJICICTBEHHOCTb.

Onuzcenemuxa U 9NUSEHOMUKA, pOIb dNUSEHEeMUYecKux Gaxkmopos 6
HAc1e008aHUU U USMEHYUBOCU (DEHOMUNUYECKUX NPUSHAKOS8 Y OP2AHU3MOB.

JdeMoHCcTpanuu

[Toprpertsl: I'. ne @pus, B. Moranncen, H. 1. Basuios.

Tabmuiet u cxeMbl:  «Buasl  u3MmeHunBoCcTHY», «MoaudukanuoHHas
U3MCHYHUBOCTHY, «KombOuHaTHBHAS U3MCHYHUBOCTHY, «Meiio3y,
«OmnonorBopeHuey, «I'eHeTHUYeCKHue 3a00JIeBaHUS YelIOBeKay, « BUapl MyTamuiig.



OO6opynoBaHue: XKUBbIEe W TepOapHbIC SK3EMIUISIPhl KOMHATHBIX PACTEHUH,
pucyHku (doTtorpadun) ;KUBOTHBIX C PA3IMYHBIMU BUAAMH U3MEHYUBOCTH.

JlaGoparopuas padora «MccnenoBanue 3aKOHOMEPHOCTEU
MOMU(PUKAMMOHHON W3MEHUYMBOCTU. [locTpoeHne BapualMOHHOTO psna U
BAPUALIMOHHOU KPUBO».

IIpakTnueckas padora «Mytamuu y Apo3oduiasl  (HA TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eneTnka 4esioBeka

Kapuorun uyenoBeka. MexayHapoaHas mporpaMma HCCIEAOBaHHS T€HOMA
yernoBeka. Meronbpl  M3ydeHUsT T€HETHMKHM  YeJIOBEKAa: TIEeHEaJOTHMYECKHM,
OJIM3HEIIOBbIH, LUTOT€HETUYECKHIA, NOMYJIAIIMOHHO-CTATUCTUYECKHI,
MOJIEKYJISIPHO-T€HETUYECKUM. CoBpeMeHHoe ONpEEICHUE TE€HOTHUIA!
MOJTHOT€HOMHOE CEKBEHUPOBAHUE, T€HOTUIUPOBAHUE, B TOM YHCIJIE C MOMOIIBIO
[T11P-ananu3a. HaciaeacTBeHHBIC 3a00JIeBaHUS YelIOBEKa. | €HHBIE 1 XpOMOCOMHBIC
O0ose3HM 4YenoBeKa. boJIe3HW C HAClEeNCTBEHHOW MPeapacroyioKeHHOCTHIO.
3HaYeHUE MEAMIIMHCKON T€HETUKHU B MPEIOTBPAILCHUHU U JICYEHUH T'€HETUYECKHUX
3a0oneBaHui 4yenoBeka. MeauKo-reHeTUYecKoe KOHCYJbTHupoBaHue. CTBOIOBBIE
KieTku. [IoHsITHE «TEHETHYECKOTO Tpy3a». ITUUECKUE acHEeKThl UCCIEIOBAHUN B
00J71aCTH pelaKTUPOBAHUS TEHOMA M CTBOJIOBBIX KIIETOK.

'enetnueckue ¢akTophl TMOBBIIMIEHHOW YYBCTBUTEJIBHOCTH YeEJIOBEKa K
(bU3UYECKOMY U XMMHUYECKOMY 3arps3HECHHUIO OKpYsKarolen cpesnl. ['eneTnueckas
MPEIPACIIONOKEHHOCTD YEIOBEKA K MAaTOJIOTUSIM.

JdemoncTpanuun

Tabmuubr u cxemsl: «Kapuotun denoBeka», «MeTobl U3y4eHHs] TEHETUKHU
yesoBekay, «l'eHeTnyeckue 3a00JeBaHUs YETOBEKa.

IIpakTyeckas padora «COCTaBICHHUE U aHAIU3 POJIOCIOBHOMNY.

Tema 15. Cesnrekuusi OpraHusMoB

JlomecTuKanusa H CeJeKUUsA. 3apOXKICHHE CEeIEKIHH UM JOMECTUKALUU.
Yyenue H. WM. BaBuwimoBa o lleHTpax mnpoUCXOXIEHUS UM MHOrooOpasus
KYJbTYPHBIX pacTeHUW. Ponb celekiuu B CO3JaHMM COPTOB PAaCTEHUN U TOPOJ]
*KuBOTHbIX. CopT, mopoaa, IITaMM. 3aKOH TIOMOJOTMYECKUX PSIJO0B B
HaciaeAcTBeHHOM wm3MeHunBocTh H. WM. BaBunoBa, ero 3HadeHue A
CEJICKIIMOHHOM paboTHI.

Metoasl cenekImoHHON paboThl. MCKYyCCTBEHHBIM OTOOpP: MacCOBBIA U
VHUBUYaJIbHBIN. Oramnsl KOMOMHAIIMOHHOU CCJICKIINU. HUcnbiTanue
NpPOU3BOJIUTENICH MO MOTOMCTBY. OTOOp MO TEHOTHUIY C TOMOIIBIO OLEHKHU
¢dbeHoTHna MOTOMCTBA U OTOOP MO TEHOTHUITY C moMoIbio aHanu3a JIHK.

HckyccTBeHHBIM ~ MyTareHe3 KakK  METOJ  CEJICKIIMOHHOW  PaOoTHI.
PannanmoHHbIil 1 XUMHYECKU MyTareHe3 Kak UCTOYHUK MYTallui y KyJIbTYPHBIX



dbopm opranuzmoB. Vcmonb30BaHHE TEHOMHOTO PEIAKTHPOBAHUS M METOJOB
pexoMOuHanTHBIX JIHK 1151 monmydeHust iCX0AHOTO MaTepuaa Jijlsl CEeKIUU.

[Tonyuyenue TIOJIUILION/IOB. BuyTtpuBugosas ruopuaAN3aIvs.
bmu3koponcTBeHHOe — cKpemuBaHue, WM wHOpuamHT.  HepomctBeHHOE
CKpelllUBaHue, WM ayTOpuauHr. ['erepo3uc u ero npuuuHbl. Mcnonab3oBaHue
rerepo3uca B cenekiuu. Otmanénnas rubpuauzanus. [Ipeomonenue Oecruionus
MEXBHIOBBIX THOPHUAOB. JIOCTHXKEHHS CEJIEKIIMU PACTEHUN U )KUBOTHBIX. «3enéHas
DEBONIOYUAN.

CoxpaHeHue U U3yYEHUE T'€HETUYECKUX PECYPCOB KYJIbTYPHBIX PACTCHUH U
UX JUKAX pOAMYEH IS CO3JaHUS  HOBBIX COPTOB W THOPUIIOB
CEJIbCKOXO3SIICTBEHHBIX  KYJbTYp. H3yuenue, coxpanenue u  ynpaegieHue
2EHeMUYeCKUMU Pecypcamu CelbCKOXO3AUCMEEHHBIX U NPOMBICIOBbIX HCUBOMHBIX
8 Yensax YAVUUEeHUs CYueCmeyiomux U co30aHus HO8bIX NOPOO, TUHUL U KPOCCO8, 8
mom uYucie ¢ NPUMEHEHUEeM COBPEMEHHbIX MemOo008 HAYYHbIX UCCIe008aAHUl,
nepeodosuvlx uoeti U nepCcneKmueHblX MmexHoI02UlL.

JdeMoHcTpanuu

[Toprpersr: H. U. BaBuios, M. B. Muuypun, I'. J[. Kapneuenko, II. II.
Jlyxpsnenko, b. JI. Acraypos, H. bopnoyr, /. K. benses.

Tabnuibl u cxembl: «LleHTPBI TPOUCXOXKIECHUS U MHOTOOOPa3us KyJIbTYPHBIX
pacTeHui», «3aKOH TOMOJIOTHYECKUX PSAOB B HACIEACTBEHHON HU3MEHUYHMBOCTH,
«MeTtoapl cenekiuny, «OTnanéHnas rTudpuauzanus», «MyTaresesy.

JladopaTopHas pabora «/3yyeHue copTOB KyJNbTYpHBIX PACTEHUN U TOPOL
JIOMAITHUX KUBOTHBIX).

JlaGopaTopHasi pabora «3ydeHrue METOAOB CEJICKIIUN PACTECHUM».

IIpakTnyeckas padora «IIpuBrBKa pacTeHUI».

Jkckypcusi «OCHOBHBIE METOJIbI M JOCTHMKEHHUSI CEJIEKIMA PACTCHUH W
KUBOTHBIX (Ha CEJIEKIIUOHHYIO CTaHIUIO, IJIEMEHHYIO bepmy,
COPTOUCTIBITATENILHBIN y4acTOK, B TEIUIMYHOE XO3SMCTBO, B JIaOOPATOPHIO
arpOyHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

Tema 16. buorexHos0orust ¥ CHHTeTHYECKAsi OMOJIOTHS

OOBeKThl, UCHOJIb3yeMble B OUOTEXHOJIOTMU, — KJIETOYHBIE W TKAHEBBIC
KYJbTYPBI, MUKPOOPTaHU3MBI, ux XapaKTepUCTHKA. TpaguuronHas
OMOTEXHOJIOTHS:  XJICOOMEeUeHHEe, TMOYyYEHUE KHCIOMOJIOYHBIX MPOTYKTOB,
BUHOAenue. Mukpoobuonornyeckuii cuHte3. OOBEKTbI MHUKPOOMOIOTHUYECKHUX
TexHosiorui. [Ipou3BoacTBO O€lika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3naHne TEXHOJIOTHI M MHCTPYMEHTOB IIEJICHANPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHUSI TEHOMOB C L[EJIbIO MMOTYYEHUSI OPTaHU3MOB U UX KOMIIOHEHTOB,
coJiep KalluX HE BCTPEUAIOIINECS B IPUPOI€ OMOCUHTETHUECKHUE MY TH.



Knerounas unxxenepus. Meroapl KynbTypbl KJIETOK U TKAaHEW PaCTECHUU U
#*uBOTHBIX. KpuoGanku. Comatuyeckas THOpUAM3aLUS U COMATUYECKUN
sMOpuorene3. lcnonb3oBaHuE TarlIOW0B B CeJEKIUU pacTeHuil. [lonyuenue
MOHOKNIOHAbHBIX anmumen. Hcnonv3oeanue MOHOKIOHANbHBIX U NOAUKIOHATbHBIX
aumumen 6 Mmeduyure. VICKyCCTBEHHOE OIUIOAOTBOpPEHHE. PeKoHCTpyKuus
AUIEKJIETOK U KIIOHUPOBAHUE KMBOTHBIX. METON TpPaHCIUIAHTALUK SIIEp KIIETOK.
Texnonoeuu 0300po8JIeHs, KYTbMUBUPOBAHUS U  MUKDOKIOHATLHO20
DA3MHONCEHUSL CEIbCKOXO3AUCMBEHHBIX KYILbIYP.

XpoMoCcOMHass W TeHHasg WHKEHepus. VICKyCCTBEHHBIM CHHTE3 TI€Ha U
koHCcTpyupoBanue pekomOouHantHbIX [IHK. Cozdanue mpanceennvix opeanusmos.
JlocTmKeHus W NEPCHEKTHBbI  XPOMOCOMHOM M TE€HHOM  HHYKEHEPHUH.
DKOJIOTUYECKHE U 3TUYECKUE MPOOJIEMbl T€HHON MHKEHEPUH.

Menmuuunckue ouorexHonoruu. [loctrenomuas nudposas meaunuHa. [1LP-
JTUarHocTUkKa. MeTaOoJIOMHBI aHaIM3, TCHOIICHTPUYCCKHM aHajau3 IMpoTeoMa
YeJ0BeKa Uil OLEHKM COCTOSIHHS €ro 310poBbsA. VICIoOJIb30BaHKME CTBOJIOBBIX
kineTtok. TapretHas Tepanus paka. 3D-OunoumkeHepus i pa3paOOTKU
(yHIAMEHTAIbHBIX OCHOB MEIUIMHCKUX TEXHOJIOTHM, CO3AaHHUS KOMIUIEKCHBIX
TKaHEeH COueTaHHMEeM TEXHOJOTHUH TPEXMEPHOTro OHONMpHHTHUHTA M ckaddonguHra
JUISL PELLIEHUS 3a/1a4 [IEpCOHATN3UPOBAHHON MEIULIUHBI.

Co3niaHue BEKTOPHBIX BAaKIMH C II€JIbI0 OOECredYeHus: KOMOMHMPOBAHHOM
3amuThl OT BO3Oymuteneit OPBU, ycTaHoBieHHE MONEKYJSPHBIX MEXaHU3MOB
¢ynkunonuposanuss PHK-conepskamux BUPYCOB, BBI3BIBAIOIIUX OCO0O OIACHBIE
3a00JIeBaHNUs YEIOBEKA U )KUBOTHBIX.

JdemoncTpanuu

Tabnuupl u cxemsl: «/crnoab30BaHNEe MUKPOOPTAHU3MOB B MPOMBIILIIEHHOM
IPOU3BOJCTBEY, «KileTouHas nHxkeHepusn», «I eHHast HHKEHEPUs».

JladbopaTopHnasi padora «3yueHne 00bEKTOB OMOTEXHOJIOTUM.

IIpakTnueckas padora «IlosyyeHne MOJIOYHOKUCIBIX TPOTYKTOBY.

IKekypeussi  «bHOTEXHONOrMS — BaKHEWINAs MPOU3BOJAMUTENIbHAS CHIIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE MPOU3BOJICTBO)Y.

11 KIIACC

Tema 1. 3apoxkaeHue W pa3sBuTHE 3BOJTIONHOHHBIX MPEACTABJICHHH B
onoJioruu

OpomtonimonHass teopuss Y. JlapBuna. IIpeanochulki BO3HHUKHOBEHUSA
napBuHu3Ma. JKU3Hb U Hay4dHas aearenbHocTh Y. JlapBuHa.

JIB>kynue cuiibl 3BooIMK BUAOB 110 Y. JlapBuHy (BbICOKass HHTEHCUBHOCTD
Pa3MHOXEHHUST OpPraHW3MOB, HACJICICTBCHHAs W3MEHYMBOCTh, Ooppba 3a
CYIIIECTBOBAHHE, €CTECTBCHHBIN U UCKYCCTBEHHBIN 0TOOD).



Odopmienne cunternueckoir Tteopun 3Bomoruu (CTD). HeltpanbHas
Teopust dBoitouuud. CoBpeMeHHas JBOJIOLNMOHHAS  OuWojorusa. 3HauYeHHE
SBOJIIOLIMOHHOM T€OpHUH B (POPMUPOBAHUU ECTECTBEHHO-HAYYHON KapTHUHBI MUPA.

JdemoncTpanumn

[Toptpetsi: Apuctotens, K. Jlunneit, XK. b. Jlamapk, 2. XK. Cent-Unep, XK.
Krosbe, Y. Hapsun, C. C. YerBepuxos, U. 1. lImansraysen, . Xonaein, . K.
benses.

Tabmuubr um cxembl: «Cucrema >xuBoil mnpupoasl (mo K. Jlunuew)y,
«JlectHuma xuBBIX cymiectB (o Jlamapky)», «MexaHusm ¢GopMupOBaHUs
MPUCTIOCOOJICHU Yy pacTeHuid W >KMBOTHBIX (mo Jlamapky)y, «Kapra-cxema
MmapmipyTta nyremectBus Y. Japsuna», «Haxonku Y. Jlapsunay, «DopMbl 60pbObI
3a cymectBoBanue», «llopoasl romy6eit», «MHoroodbpasue KylabTYpHBIX (GopM
KanycTbl», «[lopoabl TOMaIIHUX )KMBOTHBIX», «CxemMa 00pa3oBaHusi HOBBIX BUJIOB
(mo Y. HapBuny)», «CxeMa COOTHOIICHUS JBHXKYIIMX CHJI DBOJIIOLIMK,
«OCHOBHBIE TOJIOKEHHSI CHHTETUYECKON TEOPUH IBOJTIOLIUN.

Tema 2. MUKPO3BOJIIOLNS U €€ Pe3yJibTaThI

[Monynauust Kak sneMeHTapHas eAuHHIa BOMIOIUU. COBpEMEHHbBIE METObI
OLICHKM TE€HETUYECKOro pa3zHooOpa3us W CTPYKTypbl nomyssuuil. V3meHeHue
reHo)oHJIa TOMYJSAIMKA KaK DJIEMEHTAPHOE SBOJIOIMOHHOE SBJICHUE. 3aKOH
reHeTnueckoro paBHoBecus k. Xapau, B. BaitnOepra.

DneMeHTapHble (aKTOpbl (IABWXKYIIHME CHJIBI) JBOJIOUMH. MyTallMOHHBIHN
npouecc. KomOuHaTuBHas u3MeHUHMBOCTh. Jlpelid reHOB —  ciydaiiHble
HEHAMPABJICHHBIC W3MEHEHHS YacTOT aieiedl B momymsamusx. Oddexr
OCHOBartelns. JIpgexm Oymovliounoco 2opaviuika. CHUdNCEHUe 2eHemuuyecKo2o
pasznooopazus: npuuunsl u cieocmeus. llposenenue s3gpgpekma Opeticha cenos 6
bonvuwux u  manvlx  nonyaayusx.  Murpauuu.  Mzonsums  mOmyJisIu:
reorpaduueckas (MpocTpaHCTBEHHAs), OMoJIoruuecKas (pernpoayKTUBHAS).

EctecTBenHbIii 0oTOOp — HampaBiusomuii ¢akrtop sBomonud. DopMbl
€CTECTBEHHOTO  OTOOpa:  JBIKYIIMMA, CTAOWIM3UPYIOIIUMA,  pa3pbIBArOIIUI
(nu3pynTtuBHbIf). TlomoBoit oTO0p. BO3HMKHOBEHHE U HBONIOLUS COLUAIBLHOTO
MOBEICHUSI )KUBOTHBIX.

[IpucnocoOaeHHOCT,  OpraHU3MOB  KaK  pe3yJbTaT  MHUKPOIBOIIOIUH.
Bo3nukHoBeHue — mpucnocobneHudt y  opraHusMoB.  Apomopdo3pl U
uanoananrtanuu. [lpumepsl npucnocobieHuit y opranu3mMoB: MOp(hOIOru4yecKue,
¢dusnonornyeckue,  OMOXUMUYECKHE,  ToBeAeHUYeckue.  OTHOCHUTEIBHOCTb
IPUCIOCOOJIEHHOCTH OPTraHU3MOB.

Bun, ero xpurepum u crpykrypa. BmmooOpazoBanme Kak pe3yibTaT
MUKPOIBOJIOIMHU. M3omsmus — kioueBod ¢dakTop BupooOpazoBaHus. llytu u
CIIOCOOBI BUJI000pa30BaHUS: aJUIONIaTPUYECKOe (reorpaduueckoe),



CUMITIaTPUYECKOE (3KOJIOTHYECKOE), «MTHOBEHHOE» (monumIonan3anus,
rudpuauzans). JJnuTenbHOCTh IBOJIIOIMOHHBIX MPOIECCOB.

Mexanuzmbl (OpMHPOBaHUS OMOJIOTMYECKOTO pa3HOOOpa3usl.

Pons sBOMOUMOHHON OMoorMM B pa3pabOTKE HAyYHBIX METOJIOB
COoXpaHeHus1 Oropa3zHooOpa3us. MUKpPOIBOIIONUS U KOIBOIIOIUS Mapa3uToOB U UX
x03s51eB. MexaHnu3mbl (POPMUPOBAHUSI YCTOMUUBOCTA K aHTUOMOTHKAM U CIOCOOBI
O0pBLOBI C HEH.

JdemoHncTpanuu

[Toptpetsr: C. C. YerBepukos, D. Maiip.

Tabmuubr u cxembl: «MyTalmoHHasT H3MEHYUBOCTHY, «llomymnsimonHas
CTpYKTypa Buaa», «Cxema nposiBieHus: 3akoHa Xapau—BainOepray, «Buxyiiue
CWJIBl 3BOJIIOLUNY, «IDKOJOTHYECKass M30JSLUs MOMYJISIUI ceBaHCKOU (openmny,
«l'eorpaduueckass W30AUMs  JIMCTBEHHMIIBI CHOMPCKOM W JINCTBEHHMIIBI
naypckon», «IlomynsiuoHHbIE BOJTHBI YUCIEHHOCTH XUITHUKOB U XKEPTBY», «CxeMa
JEHUCTBUSA €CTECTBEHHOro oTOopa», «PDopmbl OOpPHOBI 3a CYIIECTBOBAHHUEY,
«naycTpuanbHblii MenaHu3M», «KuBble uckomaemelie», «IlokpoBUTENBCTBEHHAS
OKpacka AKUBOTHBIX», «IIpenynpexaaronias OKpacka AKUBOTHBIX»,
«®Dusnonornueckue amantauun», <«lIpucnocoOIeHHOCT, OpraHu3MoOB U €€
OTHOCUTENBHOCThY», «Kpurepuu Buaa», «Buasl-nBoitHukn», «CTpyKTypa Buia B
npupoze», «CrocoObl Bug0o00pazoBanus», «['eorpaduyeckoe Bug000pa3zoBaHuE
TPEX BUAOB JAHABIIICH», «DKOJIOIMYECKOE BHUI000PA30BAHUE BHUJIOB CHHUID),
«ITomununonael pacteHuin», «KamycTHo-peeuHblii THOpUI.

O6opynoBanue: repObapun pacTeHUM, KOJJIEKIIMU HACEKOMBIX, Uydesa NTUILl U
3BEpeil ¢ MpuUMepaMu pa3IMYHBIX TPHUCIOCOOJICHUI, 4Yydella NTUI] U 3Bepei
pa3HbIX BHJOB, TepOapuM pacTeHUd OJNM3KUX BHUAOB, O0OpPa30BABIIMXCS
Pa3JIMYHBIMU CTIOCOOAMHU.

Jlabopatopnas paGora «BbIsiBI€eHHE H3MEHYMBOCTH y OCOOEH OJIHOTO
BUJIA».

Jlabopatopnas  pabora  «llpucnocobienus  OpraHusMoB U HX
OTHOCHUTEJIbHAS 1IEJECO00Pa3HOCTDY.

JlabopaTtopnass paGora «CpaBHeHHUE BHUJOB 1O MOP(POIOrHIECKOMY
KPUTEPHIO).

Tema 3. Makpo3Boaouns U eé pe3yJabTaThl

Mertoapl  HU3ydyeHUST MakKpoOdBOJOIMU. llaneoHToIOrMYeCKHE  METOJIbI
uzydeHus: odBononuu. Ilepexonnbie ¢GopMbl U (UIOTEHETUYECKUE PSAbI
OpPTaHU3MOB.

buoreorpaduueckue Meronpl u3zydeHus s3Bojtonuu. CpaBHeHUE (IOpHI U
dayHsl MaTepuKoB U OCTpOBOB. buoreorpadpudeckue odbmactu 3emun. Bumbl-
SHJEMHUKU U PEIUKTHI.



OMOpPHUONOrHYECKUE U CPABHUTEIBbHO-MOP(OIOrHUYeCKHEe METOAbl U3yUEHUs
3BOJIONMHU. ['eHeTHuecKkue MeXaHU3Mbl HBOJIOLMM OHTOT€HE3a W TMOSBJICHUSA
SBOJIIOLMOHHBIX  HOBIIECTB. ['OMOJOTMYHBIE W  AHAJIOTMYHBIE  OpraHbl.
PyaumenTtapHsle  opraHbl M aTaBU3Mbl.  MOJIEKYJIAPHO-T€HETUYECKUE,
OMOXMMHUYECKHE U  MaTeMaTUYeCKHE  METOJAbl  HW3YYEHHS  HBOJIOLHUU.
I'omonoruunsie reHbl. CoOBpeMEHHBIE METOIbl IMOCTPOCHHUS (DUIOTEHETUYECKHUX
JIEPEBBEB.

XPpOMOCOMHBIE MYTallUH U SBOJIFOLMSI TEHOMOB.

OO0mme 3aKOHOMEPHOCTH (TpaBwiia) dBOMONMH. [IpuHyun cmenvl yHKyuil.
HeobOpatumocTs 3BomonMu. AnantuBHas paauarus. HepaBHOMEPHOCTh TEMIIOB
SBOJIIOLINH.

JdemoHcTpanuu

[Toptpetsr: K. M. bap, A. O. KoBanesckuii, @. Mrosuep, 3. I'ekkensb.

Tabmuibr 1 cxembl: «DWIOTCHETHYECKUN DS JIOMIAIN», «APXEONTEPUKCY,
«3Bepo3yoObie  smepbl»,  «Creronedansl»y,  «Punmodute»,  «CeMeHHBIC
nanopoTHukn», «buoreorpaduyeckue 30HB 3emun», «Jlpeild) KOHTHHEHTOBY,
«PenukThl», «HadanpHble cTaauu 53MOPUOHAIBHOTO PAa3BUTUS MO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHBIE U aHAJIOTUYHBIE OpraHby, «PyAUMEHTHI»,
«ATaBuU3MB», «XpPOMOCOMHBIE HAa0OpHI YENOBEKa W IMHMMMaH3e», «laBHBIE
HaIPaBJICHUS 3BOJOLIIY, «O011I1e 3aKOHOMEPHOCTH SBOJTIOLIHI.

OOGopynoBaHue: KOJUIGKIIMU, TepOapuu, MYJSDKM HCKOMAeMbIX OCTaTKOB
OpPraHU3MOB, MYJISI)KU TOMOJIOTUYHBIX, aHAJIOTUYHBIX, PYJUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJIJIEKI[UU HACEKOMBIX.

Tema 4. IIponcxoxaenne U pa3BuTHe )KU3HU Ha 3emJie

Hayunble rumore3sl NPOUCXOXKIEHUS KU3HM Ha 3emiie. AOHOreHe3 U
naHcnepmusi. JloHayuHble IpeACTaBlICHUS O 3apPOKJICHUU JKU3HU (KPEALMOHU3M).
['unore3a NOCTOSIHHOTO CaMO3apOXKICHUS )KU3HU U €€ onpoBepxkeHue onbiraMu .
Penu, JI. Cnannannanu, JI. [Tacrepa. [IpoucxoxaeHue sku3Hu U aCTPOOHOTIOTHA.

OcHOBHBIE ATaIlbl HEOPraHU4EeCKON HBOJIIOLIHH. [InanerapHas
(reonoruyeckasi) HBOJIONUS. XUMHUYECKas 3BOJIOLMS. AOHUOreHHBIA CHUHTE3
OpraHnyeckux BemecTtB u3 Heopranndeckux. Omeir C. Mumnepa u I'. HOpm.
OOpazoBanue mnoaumMepoB U3 MoHOMepoB. KoanepBatHas rumoreza A. W
Omnapuna, runoresa nepBudHoro OynapoHa k. XomnjeitHa, TeHETHUECKasi TUTIOTe3a
I'. Ménmnepa. Pubosumsl (T. Yek) m rumoreza «mupa PHK» V. TI'mnbGepra.
dopmupoBaHue MEMOPaH U BOSHUKHOBEHUE MPOTOKIIETKH.

HUctopusa 3emmm u Meronel €€ wu3yuyeHus. MIckomaeMble OpraHUYECKHE
octatku. [eoxponomorus u e€ wmeroabl. OTHocuTenbHass W a0OCONIOTHAs
reoXpoHoIorus. I'e0XpoHoIornuecKas ImKana: 30Hbl, 3pbl, IEPUOJIBI, SITOXH.



HauvanbHbplie sTambel opranndeckou sBosirouuu. [losiBieHWe u  3BOJIFOLIHS
NEPBBIX KJIETOK. DBOMIONUSA MeTabonu3Ma. BO3HUKHOBEHHE TEPBBIX IKOCHUCTEM.
CoBpeMeHHbIe MUKPOOHbIE OMOIUIEHKM KaK aHajor NEPBBIX Ha 3emie coOOIIEeCTB.
Crpomaronutsl. [IpokapuoTsl 1 3yKapHOTHI.

[Ipoucxoxaenre 3yKkapuoT (CUMOHOreHe3). DBOIIOIUOHHOE MPOUCXO0XKICHHE
BUpPYCOB. [IponcxoxkaeHne MHOTOKJIETOYHBIX OpraHu3MoB. BoO3HUKHOBEHUHE
OCHOBHBIX TpyIIT MHOTOKJIETOYHBIX OPTraHU3MOB.

OcHOBHBIEC ATamnbl ABOJIONMHU BBICIIMX pacTeHuil. OCHOBHbIE apoMop(o3b
pacrennii. Bpixony pacremunt Ha cymy. llosBieHue CHOpPOBBIX pacTeHUM W
3aBoeBaHue uMu cymd. CemeHHble pacTeHus. [IpoHcXokIeHHE LBETKOBBIX
pacTEeHUM.

OcCHOBHBIE 3Talbl 3BOJIIOIMUHU KUBOTHOrO Mupa. OCHOBHbIE apoMop(o3bl
XKUBOTHBIX. BeHnckas ¢ayna. KeMOpuiickuid B3pbIB — IMOSBIEHUE COBPEMEHHBIX
TunoB. [lepBbie XxopaoBbIE )KMBOTHBIE. JKH3HB B BOJAE. DBOMIOLMUSA MO3BOHOYHBIX.
[Tpoucxoxnenne ampubuii u pentunuil. [IporcxoxneHne MIEKOMUTAIOMUX U
ntul. [lpuHnun xmouyeBoro apomopdosa. OcBoeHue O€CIO3BOHOYHBIMU U
MMO3BOHOYHBIMHU KUBOTHBIMU CYIIIH.

Pa3Butne xu3HM Ha 3emie NO 3paM M NEpUOJaM: apXeil, MpoTepo30H,
nmajgeo3o0i, Me3030M, KaitHo30#. OOmas xapakTepUCTHKa KIWMara U
re0JIOTUYECKUX TMpoueccoB. [losiBIeHHE W pacUBET XApaKTEPHBIX OPraHU3MOB.
VYrieobpa3oBaHue: €ro yclioBUs U BIMSHUE Ha Ta30BbIil cOCTaB aTMOC(hEpHI.

MaccoBble BBIMUPAHHUS — SKOJIOTHYECKHE KPU3HCHI Mpouuioro. [IpuumHbl n
CIEACTBUSL MAcCOBBIX BbIMHpaHHil. COBPEMEHHBIN SKOJOTMYECKUN KPHU3HUC, €ro
ocobennoct. [Ipobrema coxpanenus 6nopazHo0Opas3us Ha 3emIie.

CoBpeMeHHas cucrteMa opraHmdyeckoro mupa. [IpuHUUIBI KiaccupuKaiuu
oprann3MoB. OCHOBHBIE CUCTEMATHYECKUE IPYIIBI OPraHU3MOB.

JdemoHcTpauun

[Toptpets: @. Penu, JI. Cnamnannanu, JI. Ilactep, . . Meunukos, A. U.
Omnapun, [x. Xonnein, I'. Mémnep, C. Munep, I'. FOpu.

Ta6muier u cxembl: «Cxema omnbita @. Penny, «Cxema onbita JI. [Tactepa no
M3YUYECHUIO CaMO3apOXKICHUS Xu3HW», «Cxema ombita C. Mwumiepa, I'. FOpuy,
«JTanel  HEOPraHMYECKOW  3BOJMIOLMM»,  «l'€0XpOHOJOrMYecKas — IIKaiay,
«HadanpHble 3Tanbl OpraHUYeckoi sBoonumn», «Cxema oO0pa3oBaHUSI IYKapHUOT
nyTéM cumbuoreHesza», «Cucrema XUBOM Npupoab», «CTpoeHUE BHUPYCAY,
«Apomopdo3sl  pactenuity, «Punuoputey, «OIHOKIETOYHBIE BOJOPOCIH,
«MHorokierounbsie Bogopocian», «Mxm», «llamoporHukm», «l'onocemeHHbIE
pactenusi», «Opranbl IBETKOBBIX pacTeHui», «Cxema pa3BUTHUSI KUBOTHOTO
Mupa», «Apomopdossl KUBOTHBIXY», «lIpocteitmme», «KumedHononocTHbe,
«IInockue 4EPBUY, «UNEHUCTOHOTHEY, «PbIOBDY, «3€MHOBOJHBIEY,



«IIpecmbikaromuecs», «lltuupr», «Muekonuratromme», «Pa3BuThe XKU3HH B
apxeunckou spey», «Pa3BUTHE )KU3HU B ITPOTEPO3OMCKON 3pe», «Pa3BUTHE KU3ZHU B
I1aJIE030MCKOM 3pey, «Pa3BuTHe )KU3HU B ME3030MCKOMN dpey, «Pa3sBUTHE KU3HU B
KaltHO30MCKOM 3pe», « COBpEMEHHAs: CUCTEMA OPraHUYECKOTO MUDPay.

OGopynoBanue: repbapuud pacTeHUH PA3IMYHBIX OTACNIOB, KOJUICKITUU
HAaCEKOMBIX, BIIAYKHBIE IIpenapaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIUU
WUTJIOKOXKHUX, CKEJIEThl TMO3BOHOYHBIX JKMBOTHBIX, Yyuesia MTHUI[ WU 3BEpew,
KOJUICKIIUM OKAMEHEJIOCTEM, MOJIE3HBIX MCKOMAEMbIX, MYJSDKH OpPraHHMYeCKHX
OCTaTKOB OPraHU3MOB.

Bupryanbnas  sabopatopHasi  paGora «MogenupoBaHUE — ONBITOB
Musepa—FOpu 1o u3ydeHuto abMOreHHOr0 CUHTE3a OPraHUYeCKUX COSMHEHUN B
nepBUYHON aTMochepey.

JlaGoparopnass pabdora «/3ydyeHue W ONMCAHUE HMCKOMAEMBIX OCTATKOB
JPEBHUX OPTraHU3MOBY.

IIpakTnueckas padora «l3ydeHue O0COOEHHOCTEW CTpOEHUSI pacTeHUM
Pa3HBIX OTAEIIOBY.

IIpakTuueckas padora «/3yueHne ocoOOEHHOCTENW CTPOEHUSI TTO3BOHOYHBIX
KUBOTHBIX).

Tema S. IIpoucxoxkaeHune 4eji0BeKa — AaHTPOIOIeHe3

Paznensl 1 3agaun aHTPOMOIOTUH. METOIbI aHTPOOJIOT U H.

CraHOBIIEHHE TPEACTABICHUN O TMPOUCXOXKICHUM 4YelIOoBeKa. Penurmnosnsie
BO33peHUs. COBPEMEHHBIEC HAYUHbIE TEOPHH.

CxoacTBO yenoBeKa ¢ KUBOTHBIMH. CHCTEMAaTUYECKOE MOJIOKEHUE YETIOBEKa.
CBugerenscTBa  CXOACTBA  YEJIOBEKA C  JKMBOTHBIMHU:  CPaBHHUTEIBHO-
MOP(OIOTHYECKHE, AMOPHUOJIOTHYECKHE, (bH3H0JIOT0-0MOXUMUYECKHE,
nopejieHYeCcKue. OTIMYMS YETOBEKA OT XKUBOTHBIX. [IPAMOXOXKIEHNE U KOMIUIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3zBuUTHE TOJIOBHOTO MO3ra U BTOPOM CUTHAJIBHOU
CHCTEMBI.

JBrxymue cuiibl ((hakTophl) aHTPOIIOreHe3a: OUOIOTHYECKUe, COIUaIbHbIC.
CooTHorieHne OMOJIOTHYECKUX U COIMANIBHBIX (DAKTOPOB B aHTPOTIOTEHE3E.

OcHoBHBIE CTaauu aHTpororeHe3a. PanHue uenoBekooOpa3Hbie 00E3bSHBI
(IpOKOHCYJIBI) U PaHHUE MOHTUBI — OOIIUE MPEIKH YeTOBEKOOOPA3HBIX 00€3bsH U
JIroJied. ABCTPaJONUTEKU — JBYHOTHE MpEAKH Jtojel. UenoBek yMmelnblid, epBbie
M3TOTOBJICHUS OpYyAui Tpyaa. YenoBeKk MpAMOXOASAIINN U MEPBbIA BBIXOJ JIOACH
3a mnpenensl  Adpuku. YenoBek reiaenbOeprckuit — 0oOmMA  MpesoK
HEAHJEPTAIBCKOTO YEJIOBEKA M YEJIOBEKAa Pa3yMHOTro. YelloBeK HEaHAEPTaIbCKUU
KaK BHJI JIIOJIEM XOJOJHOTO KiMMaTa. YelloBeK pa3yMHbIM COBPEMEHHOI'O THIIA,
JICHUCOBCKMI 4YEJIOBEK, OCBOCHHME KOHTHHEHTOB 3a TmpeaenamMu AQpUKU.
[TanmeoreneTrka u NajaeoOreHOMHUKA.



DBOJIIONNSI COBPEMEHHOTO uejioBeKa. EcTecTBeHHBIN OTOOp B TOMYJISIUSAX
yenoBeka. MyTalnMoOHHBIN Tpouiecc ¥ noduMopdusM. IlomynisiMoHHbIE BOJHBI,
npeiid reHoB, murpaius U «d3PGEKT OCHOBATENS» B MOMYJSIUSAX COBPEMEHHOIO
YEJI0BEKA.

Uenoseueckue pacel. [loHstue o pace. boisbimme pacel: €BpoIeouaHast
(eBpasmiickasi),  aBCTpajo-HerpoujHas  (PKBaTOpHalbHasi),  MOHTOJIOMIHAS
(a3uarcko-amepukaHckas). BpeMs M myTH paccesieHHs 4YelioBeKa I10 IIIaHeTe.
EnuHcTBO  yenoBeueckux — pac. HayuHas  HECOCTOATENBHOCTH  pacu3Mma.
[Tpucnoco0neHHOCTh YeNMOBEKa K pa3HbIM YCIOBUSM OKPYXAIOMEH Cpebl.
Brnusaue reorpaduueckoit cpeapl W apeiida reHOB Ha MOPQOJIOTUIO U
(bU3HOJIOTHIO YeIOBEKa.

MeXAuCUUIUIMHAPHBIE ~ METOAbI B buznyeckon (Ouomornueckoin)
AHTPOIIOJIOTUU.  ODBOJIOLMOHHAS ~ QHTPOIOJOTHS W MAJIECOAHTPONOJIOTUA
YeJIOBEYECKUX MOMyJSIui. buoconuanbHble UCCIENOBAHUS MPUPOABLI YEIOBEKA.
NccnenoBanue K03BOMOMUH OMOJIOTHYECKOTO U COIIMAIBHOTO B YEJIOBEKE.

JdeMoHcTpanuu

[Toptpetsr: Y. lapsun, JI. JIuku, A. 4. Pornnckuii, M. M. I'epacumos.

Tabnuiel U cxeMbl: «MeToIbl aHTPOMOJIOTHIY, «I 0JJOBHON MO3T YEIOBEKaY,
«YenoBekooOpa3Hbie 00€3bsiHBI», «CKENeT 4YeNOBeKa M CKEJNET IIUMIIaH3ey,
«PyIMMEHTHI 1 aTaBU3MbIDY, «/[BHXKYIIME CUIIBI AaHTPOIIOT€HE3A», « DBOIOLUOHHOE
IpPEBO  4YEJIOBEKa», «ABcCTpajonuTek», «YenoBek  ymenwlit», «YenoBek
NPAMOXOIAIININY, «JlenncoBckui yenoBek» «Heanaepranpub», « KpomaHbOHIBIY,
«IIpenku yenoBeka», «ITamnbl SBOJIOIUU YEIOBEKA», «Packl 4eIOBEeKay.

OOGopynoBaHue: MYJBSDKM — OKaMEHEJIOCTeH, IPEAMETOB  MaTepHaIbHOM
KyJbTYphl TIPEAKOB 4YeJlOBeKa, penpoaykiuu (¢potorpadun) KapTHH C
MUA(OJOrMYeCKUMH M OUOJICHCKUMH CIOKETAMHU TPOUCXOXKICHHUS 4YEJIOBEKa,
dboTorpadun HaXOAOK UCKOMAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YeJIOBEKa, MOJIEIh
yepena 4YeIoBEeKa M deperna IIMMIIAH3€, MOJENb KHCTH 4YeJIOBE€Ka U KHUCTH
HIMMIIaH3€, MOJEJIH TOpPCa MPEIKOB YEIIOBEKa.

JlabopaTopnasi padora «l3yueHne oOCOOECHHOCTEH CTpPOEHUS CKeJeTa
YEJIOBEKA, CBSI3AHHBIX C MPSIMOXO0XKICHUEM.

IIpakTHyeckas padora «l3yyeHne sKOJOTUUECKUX aJanTallui YEITOBEKaY.

Tema 6. Jkojorussi — HayKka O B3aHMOOTHOIICHUSIX OPraHU3MOB H
HAIOPraHM3MEHHBIX CHCTEM € OKPY KaKLIeH cpeaou

3apoxxaeHue U pa3Butue 3kojoruu B Tpyaax A. ['ymGonbara, K. @. Pynbe,
H. A. CeBepuona, 3. I'ekkens, A. Tencnu, B. H. CykauéBa. Paznensr u 3agaumn
sKoJ0ruu. CBSI3b SKOJIOTUU C APYTUMHU HAyKaMHU.



Meroabl sxonorun. [loneBbie HaOMOAEHUS. DKCIEPUMEHTHI B HKOJIOTHU:
npupoAHble U JlabopaTropHble. MojenupoBaHue B HKOJIOTMU. MOHUTOPUHT
OKpY>KaloIlel Cpe/ibl: JIOKAIbHBIN, peTUOHATBLHBIN U I100abHBIH.

3HaYeHUE DOKOJIOTMYECKHX 3HAHMM JUIA  4YEJIOBEKAa. OKOJOTHYECKOE
MHPOBO33PEHHUE KaK OCHOBA CBSI3€W 4YEJIOBEYECTBA C mpuponor. @opmMupoBaHue
AKOJIOTHYECKOHN KYJIbTYpPbl U 3KOJIOTHYECKON IPAMOTHOCTH HACEIEHUS.

JdemoHcTpanuu

[Hoptpetsl: A. I'ymbonbar, K. @. Pynse, H. A. CeBepuos, 3. I'ekkensb, A.
Tencnu, B. H. Cykaués.

Tabmuiel 1 cxeMbl: «Pa3jenbl sxonorumy, «MeToabl skonorum», «Cxema
MOHUTOPHUHTIA OKPYKAOIIEN CPEIBDY.

JlaGoparopHuas padora «3yuenue METO/IOB HKOJIOTUYECKUX
VCCIIEOBAHUID.

Tema 7. Opranu3msl u cpeaa 0OUTAHUS

Dxosoruyeckre (PaKTopbl U 3aKOHOMEPHOCTH ux jaeicTBus. Kinaccudukams
AKOJIOTHYECKUX (PaKkTOpoB: abuoTHYEeCKUEe, OMOTHYECKUE, aHTponoreHHbie. Oo1ne
3aKOHOMEPHOCTH JEHCTBUA 3KoJornueckux ¢akropos. IIpasuno munumyma (K.
Mmnpenrens, 0. Jlubux). TomepaHTHOCTh. DBPHOMOHTHBIE M CTEHOOMOHTHBIC
OpraHU3MBbl.

AbGuotnueckue ¢akrtopel. CBeT Kak sKojorumdeckuid Qaxrop. eiicTBue
Pa3HBIX YYaCTKOB COJHEYHOTO CIIEKTpa Ha OPraHU3Mbl. DKOJIOIMYECKHUE TPYTIIBI
pPacCTeHMI M JKMBOTHBIX II0 OTHOLIEHWIO K cCBeTy. CHUrHaibHas poOJib CBETA.
doToneprUOaN3M.

Temneparypa kak oskonorudyeckuid (axrop. [lelicTBue TemmepaTypbl Ha
opranu3Msbl. [IoMKWIOTEpMHBIE U TOMOMOTEPMHBIE OPraHU3MbL. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxnocts kak skojormyeckuid (akrtop. Ilpucnocobienus pacteHudl K
NoJJIeP)KaHuI0 BOJHOTO OanaHca. Kmaccudukamusi pacTeHUN MO OTHOIICHHUIO K
Boze. [IpucrnocoOaeHus )KUBOTHBIX K U3BMEHEHHUIO BOAHOTO PEXUMA.

Cpenpl oOuTaHus OpPraHU3MOB: BOJHAs, HA3eMHO-BO3JYyIIHAs, MOYBEHHA,
rIyOMHHAsT ~ MOJNOYBEHHAsl,  BHYTpUOpraHuzMeHHas.  DU3HMKO-XHMHUYECKHE
OCOOEHHOCTH cpel oOuTaHus oOpraHu3MoB. IlpucrnocoOneHus OpraHu3MoB K
YKU3HU B Pa3HbIX Cpeaax.

buonornueckue putMbl. BHemHue u BHyTpeHHUE pUTMBL. CyTOYHBIE H
roJiM4HbIe PUTMBIL. [IpUCIOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCJIOBHM KU3HMU.

XKuznennoie Qopmbl  opranu3zMoB. [loHsiTue o0 JKU3HEHHOW (Qopme.
Kuznenusie PopmMbl pacTeHUM: NEPEBhS, KYCTAPHUKHU, KyCTAPHUYKH, MHOTOJICTHHE



TpaBbl, OJHOJIETHHE TpaBbl. JKU3HEHHbIE (POPMBI KUBOTHBIX: THUIPOOUOHTHI,
re0OMOHTHI, a9POOUOHTHI. OCOOEHHOCTH CTPOCHHS U 00pa3a KU3HH.

buortnyeckue (bakTopBbI. Buner OMOTUYECKUX B3aMMOJICCTBUM:
KOHKYPEHIIUS, XUIIHUIECTBO, CUMOMNO03 1 ero ¢opmel. [lapazutusm, koomneparus,
MyTyajau3M, KOMMEHCAIN3M (KBapTUPAHTCTBO, HaxJeOH4ecTBO). HeTpoduueckue
B3auMojielicTBus  (Tomuueckue,  Qopuyeckue, (pabpuueckue). 3HaUEHUE
OMOTHYECKHX B3aMMOJCHCTBUI JJIsi CYIIECTBOBaHHWS OPraHU3MOB B Cpele
obutanus. [IpUHIIATT KOHKYPEHTHOTO UCKITIOUCHUSI.

JdemoHcTpanumn

Tabmuubr U cxembl: «2Ikonorudeckue Qaxrtopb», «CBETOBOW CIEKTpPY,
«IKOJOTUYECKUE TPYMIbl )KUBOTHBIX MO OTHOILIEHHUIO K CBETY», «TeriIoKpOBHbIE
KUBOTHBIE», «XOJOJIHOKPOBHBIE KHUBOTHBIE», «DHU3NOIOTHYECKUE aJanTaluu
KUBOTHBIX», «Cpempl OOWTaHWS OpraHuU3MOB», «bHojOTHYEeCKHe PpUTMED,
«Kuznennole  Qopmbel  pactenmity, <« KuzHeHHBIE  (GOPMBI  JKUBOTHBIXY,
«3JKocucTeMa MIMPOKOIMCTBEHHOTO Jiecay, « DKOCHUCTeMa XBOWHOTO Jiecay, «Lenun
nuTaHus», «XuuHudectBoy, «llapasutuzm», «Koukypenmus», «CumoOuosy,
«KomMmeHncanuzm.

O6opynoBanne: TepOapuy PAaCTCHWA W S>KHUBOTHBIX, MPUCIIOCOOJEHHBIX K
BIUSHUIO PA3IUYHBIX OIKOJOTUYECKUX (PAKTOpOB, TrepOdapuu CBETOIIOOHMBBIX,
TEHETIOOMBBIX U TEHEBBIHOCIMBBIX PACTEHHM, CBETOJIIOOMBBHIE, TEHEIIOOUBBIE U
TEHEBBIHOCJIMBBIE KOMHATHBIE PACTEHUS, TepOapiy U KOJUICKIIUN TETUIONIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PACTEHUM, Uydyesia MTULl U 3Bepeil, repdapuu
pacTeHul, OTHOCSMMXCS K TurpodurtaM, Kcepodpuram, mMe30puTaM, KOMHATHBIC
pacTeHusl TaHHBIX TPYMI, KOJUICKIIMN KUBOTHBIX, OOMTAIONINX B Pa3HbIX Cpelax,
repOapuM M KOJUICKIIMM pAaCTEHUH U OSKUBOTHBIX, OO0JaJa0MIMX YepTaMu
MIPUCTIOCOOJICHHOCTH K CE30HHBIM HW3MEHEHHUSM YCIOBUHM JKHU3HH, repOapuu u
KOJUICKITUU DPACTEHWH W >KUBOTHBIX Pa3IMYHBIX XU3HEHHBIX (OPM, KOJUICKIIUU
KUBOTHBIX, YUYACTBYIOIIUX B PA3TUYHBIX OMOTUIECKUX B3aUMOJICHCTBUSIX.

JlabopaTtopnas pabora «BbIsgBiIeHHE MPUCTOCOONICHU OpPraHU3MOB K
BIIVISTHUIO CBETAY.

JlabopaTopnasi paGora «BbIsBI€HUE MNPUCTIOCOOTIECHUN OpPraHU3MOB K
BIUSTHUIO TEMIIEPATYPHD).

JlabopaTtopnass pa6ora «AHaToMUYeCKHE OCOOCHHOCTH PACTCHHN U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. IKo0/10rusi BUA0B U MOMYJIALMH

DKOJIOTHYECKHE  XapaKTepUCTHKH  momyisuuu.  [lomymsimust  Kak
ounosornyeckas cucreMa. Poib HEOTHOPOAHOCTH Cpenbl, PU3NUECKUX OapbhepoB U
0COOEHHOCTEHW OMOJIOTUU BUIOB B (POPMUPOBAHUU TTPOCTPAHCTBEHHON CTPYKTYPHI
nonyisuuid. OCHOBHbIE TOKa3aTeau MOMYJSUUU: YHUCICHHOCTh, IJIOTHOCTD,



BO3pacTHasi U TMOJIOBasl CTPYKTypa, POKIAEMOCTb, MPUPOCT, TEMII POCTa,
CMEpPTHOCTb, MUTPALIUS.

DKoJyiornyeckas CTpykrypa nonyjsauud. OleHKa YUCIEHHOCTH MOIYJISLUU.
Juuamuka nonyiasiuuu U e€ peryisiius. buorndeckuid MOTEHIMAN MOIMYJISLIHUH.
MopaenupoBanue IMHAMUKHA TONyJAiud. KprBbie pocTa YMCIEHHOCTH MOIMYJISLIHH.
KpuBble BbDKMBaHUA. Perynsaius 4YMCICHHOCTH TMOMYJSIHN: poiib (PaKkTOpoB,
3aBUCSIIMX U HE 3aBUCSIIUX OT IJIOTHOCTU. DKOJIOTHYECKHUE CTPATETUH BUIOB (T- U
K-cTparerun).

[Tonatue o0 skosormueckoi Huie Buaa. MectooOutanume. MHoromepHas
Mozenp sKkosormyeckon Humm JIx.M. XarumHcona. Pa3mepsl skonorudeckou
Huu. [loTeHnnanpHas U pealn30BaHHas HULLU.

Bun kak cucrema mnomymnsiuuii. Apeanbl BUIOB. BUAbl M HUX KU3HECHHBIC
CTpaTeruu. JKOJOTUYECKHE SKBUBAJICHTHI.

3aKOHOMEpPHOCTHM TIOBEJEHUSI W MUTpaluid KUBOTHBIX. buonorunyeckue
WHBA3UU Yy>KEPOJHBIX BUIOB.

JdeMoHcTpanuu

[Toprper: k. 1. XaTunHCOH.

Tabmuubl u  cxembl: «OKOJOTMYECKUE XAPAKTEPUCTHKU  MOMYJIALIH,
«IIpocTpaHcTBEHHass  CTpyKTypa mnomyiasiuum», «Bo3pacTHble  NHpaMHIbI
nonyysiiun», «CKOpPOCTh  3aceleHUsi [OBEPXHOCTH  3EMJIM  Pa3iInyHbIMU
opranu3zmMammn», «Mojeinsb skosorndeckon Huum Jx. M. XaTuuHcoHay.

OG6opynoBanue: repOapun pacTEHUM, KOJJIEKIIUU KUBOTHBIX.

JlaGopaTtopuass  paGora «lIpucmocoOmeHuss cemMsiH  pacTeHUH K
PacCCEICHUIO».

Tema 9. Iko0rus c000MIECTB. IKOJIOTHICCKHE CHCTEMBI.

CooOmiectBa opraHu3MoB. buoneHo3 u ero crpykrypa. Csizu Mexuay
OpraHu3MaMH B OMOLIEHO3E.

DxocucrtemMa kak oTkpbiTas cucrema (A. [Ix. Tencnu). OyHKIIMOHAIBHBIE
OJIOKK OpPraHu3MOB B JKOCHUCTEME: MPOIYIEHThl, KOHCYMEHTHI, PEIYIICHTHI.
Tpoduueckue ypoBHu. Tpoduueckue nenu u cerd. AOUOTHUECKHE OJOKU
skocucteM. [1ouBbl U Wbl B A3KOcHUcTEMax. KpyroBopoT BelecTB U MOTOK SHEPTrUn
B DKOCUCTEME.

OcHOBHBIE  TIOKa3aTeNWd  JKOCUCTEMbl. buomMacca W OpOIyKLMS.
DKOJIOTUYECKHE MUPAMHUJIBI YUCel, OMOMAaCChl U SHEPTHH.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. Duyxmyayuu.
HampaBneHnHble 3aKOHOMEpHBIE CMEHBI cOOOlEecTB — cykueccuu. [lepBuuHbie u
BTOPUYHBIE CYKIIECCUM W UX TMPUYUHBL. AHTPONOrE€HHbIE BO3JICUCTBUA Ha
cykneccuu. Knumakcaoe cooOuiectBo. bruopaznooOpasue u mojHoTa KpyroBopora
BEIIECTB — OCHOBA YCTOWYUBOCTU COOOIIECTB.



[IpupoaHbie IKOCUCTEMBI. DKOCUCmeMbl 03EP U peK. DKocucmemvl Mopel U
oKeano8. Ixocucmemvl MYHOP, 1€CO8, Cmenel, nyCmbitb.

AHTpOIIOTEHHBIE JKOCUCTEMBI. Arposkocucrema. ArpouneHo3. Paznuums
MEX]Ty aHTPOIIOT€HHBIMH U MTPUPOJIHBIMHU 3KOCUCTEMAaMH.

YpOoskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucteM. [oponckas
dnopa u dayna. CuHaHTpomM3aius TopoAcKoil ¢ayHbl. buonormyeckoe u
XO3SIICTBEHHOE 3HAYCHHUE arpO3KOCHUCTEM B YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (HOPMHUPOBAHMSI OCHOBHBIX B3aMMOCHCTBHIA OPTraHU3MOB B
sKocucTteMax. Ponb kackadnoeo s¢ghghexkma u 6u008-30upuramopos (Kuouesvix
6U008) 6 QyHKYUOHUposanuu skocucmem. IlepeHOC IHEPrUH U BEIIECTB MEXIY
CMEXHBIMH SKOCUCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, MOMYJISAIMN U SKOCUCTEM
B YCIIOBHSIX €CTECTBEHHBIX U aHTPOMOTEHHBIX BO3/ICHCTBUH.

Mexanuzmuol 8030€lCmeust  3a2pASHEHUL pPA3HbIX Mmunos Ha
CYOOP2aAHUBMEHHOM, OP2AHUSMEHHOM, NONYJAYUOHHOM U IKOCUCIEMHOM YDOBHSX,
OCHOBbI  DKOJI02UHECKO20  HOPMUPOBAHUS — AHMPONOSEHHO020  B030€UCMEUSL.
MeToi010THs MOHUTOPUHTA €CTECTBEHHBIX U AHTPOIIOT€HHBIX YKOCUCTEM.

JdemoHcTpanuu
[Hoprper: A. JIx. Tencnu.
Tabmuuer  u  cxembl:  «CTpykTypa  OWolneHO3a»,  «DKOCUCTEMA

HMIMPOKOJIUCTBEHHOTO Jiecay, «IKOCUCTEMa XBOWHOTO Jecay, «DYHKIMOHAIbHbIE
TPYIINbl OPraHU3MOB B 3KOCUCTEeMe», «KpyroBopoT BEIIECTB B HIKOCHUCTEMEY,
«llenn nutanus (MacTOMIIHAS, TETPUTHAS)», « DKOJIOTHIECKAs TUPAMUIA YUCEI,
«JKoJIOrM4ecKasi mupaMmuia OMoMacch», «IKOJOTMYECKass MUpaMHUIa SHEPTUM,
«ObpazoBanue Oonotay, «llepBuunHas cykieccus», «BoccranoBieHue eca mocie
noxkapa», «KOCUCTEMa 03epay», «ArpoieHo3», «KpyroBopor BemiecTB M MOTOK
SHEPruu B arpoiieHo3e», «IIpumepsl ypoosKOoCUCTEM.

O6opynoBanue: repbapun pacTeHUM, KOJJIEKIIMU HACEKOMBIX, Uuydesa NTUIl U
3Bepeil, repbapuu KyJbTypHBIX U TUKOPACTYIINX PACTCHUH, aKBapUyM KaK MOJEIIb
9KOCHCTEMBI.

IIpakTuyeckas padora «/3ydyeHue u onrucanue ypoo3KOCUCTEMbD».

JlabopaTopnasi paGora «lM3yueHue pazHOOOpa3usi MEJIKUX MOYBEHHBIX
YICHHCTOHOTHX B Pa3HBIX SKOCUCTEMAX).

IKCKypeusi «DKCKypCcHUsi B TUIMMYHBIN OuoreorieHo3 (B qyOpaBy, Oepes3HSsiK,
CJIbHUK, Ha CYXOJI0JIbHBINA UM TOMMEHHBIN JIYT, 03€pO, OOJIO0TO)».

IKCKypeusi «IDKCKYpCHUsl B arpodKoCHCTeMy (Ha MoJjie WIM B TEIUIMYHOE
XO03SMCTBO)».

Tema 10. buocdepa — riodanbHas 3KOCUCTEMA

bruocdepa — obOmennanerapHas 000J0YKa 3eMIIM, TJI€ CYIICCTBYET WIIH
CylllecTBOBaJa kM3Hb. Pa3BuTHe npeacrasieHuit o 6mocdepe B Tpyaax J. 3rocca.



VYuenue B. U. Bepuanckoro o 6uochepe. Obmactu 6mocheps u eé cocra. JKupoe
BeIleCTBO Ouochepsl U ero PyHKIIUH.

3aKOHOMEpPHOCTH cyuiecTBOBaHusA Ouocdepnl. OcodeHHOCTH Onocdepsl Kak
rI100aJIbHOM 3KOCUCTEMBIL. J[MHaMuueckoe paBHOBecue B Ouochepe. KpyroBopoTsl
BEIIECTB U OMOTEOXUMHUYECKUE IUKIBI (Yriiepoaa, a3oTra). PUTMUUHOCTE sSIBIEHUN
B Ouocdepe.

3onanbHOCTh Ouocdepnl. [lonarune o Ouome. OCHOBHBIE OWOMBI CYIIIH:
TYyHJpa, XBOMHBIE Jieca, CMEIIIaHHbIC U IITUPOKOJIMCTBEHHbIC JIeCca, CTENH, CABaHHBI,
MyCTHIHU, TPOMUYECKHE JIECA, BRICOKOTOPhA. KimMar, pacTUTEIbHBIN U dKUBOTHBIN
MUp OMOMOB CYIIIH.

CtpykTypa U PyHKIIUS KUBBIX CUCTEM, OIIEHKA UX PECYPCHOT0 MOTEHIIUAIa U
ounochepHbIX QyHKIUIA.

JdemoHcTpanumn

[ToptpeTtsi: B. N. Bepnanackuid, 3. 3rocc.

Tabnuubr u cxembl: «l'eocdepst 3emnn», «KpyroBopoTr azora B HMpHUPOJEY,
«KpyroBopot yriepona B mpupozae», «KpyroBopoT Kuciopojia B MpPHUPOEY,
«Kpyrosopot Boabl B mpupozae», «OcHOBHble OMoMbl cymmny, «Kinnmarnueckue
nosica 3emnuy», «TyHnpay, «Taitray, «Cmemannsiii necy, «llIupokonncTBeHHbIN
nec», «Crenby, «CaBanHay, «IlycTbiHsy, « Tponmuueckuil gecy.

O6opynoBanue: repdbapuu pacTeHUHN pa3HbIX OMOMOB, KOJUIEKIIUN KUBOTHBIX.

Tema 11. HestoBek M OKpYyKA0OLIIAs Cpeaa

OKOJIOTUYECKUE KPU3UChI M UX NpUYMHBL. Bo3nelcTBue dYenoBeka Ha
ouochepy. 3arpssHeHme BO3MymIHOW cpenasl. OxpaHa Bo3ayxa. 3arps3HEHHE
BOOHON cpenbl. OxpaHa BOAHBIX pecypcoB. Pa3pymenue mnouBbsl. OxpaHa
MOYBEHHBIX pecypcoB. M3mMeHnenue kiumara.

AHTpOIIOT€HHOE BO3JCHCTBHE HA PACTUTENIBHBIM M KUBOTHBIA Mup. OxpaHa
pPaCTUTENBLHOTO W KUBOTHOTO Mupa. OCHOBHBIE MPUHIMIBI OXPaHbl HPUPOIBI.
Kpacaeie xHmru. OcobGo oxpansemble npupoansie Tteppuropuu (OOIIT).
boranuyeckue cajpl ¥ 300JI0THYECKUE TTAPKH.

OCHOBHBIC TPUHIIUIIBI YCTOMYHMBOTO PA3BUTHS YEJIOBEUECTBA W IPUPO/IBI.
PaunonansHOE  MpPUPONONOJIB30BAHUE W COXpAaHEHUE  OMOJOTHYECKOIO
pazHooOpaszus 3emmm. OOmmMe 3aKOHOMEPHOCTH TIOOATBHBIX JKOJIOTHYCCKUX
Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOI'O KPU3HCa U €T0 BEPOSITHBIE TIOCIIEICTBHUS.

Pa3BuTHe METOIOB MOHUTOPHHIAa pa3BUTUS OMACHBIX TEXHOTEHHBIX
npoueccoB. CucmemHvle UCCTIe008aAHUA Nepexooa K pecypcocbepezaroujei U
KOHKYPEeHmocnocoonou snepeemuxe. buonoeuueckoe pasnoodbpasue u buopecypcui.
Hayuonanvnvie ungopmayuonusvie cucmemvl, obecneuusaowue O00CMyn K
ungopmayuu no  COCMOAHUIO OMOENbHbLIX 6U008 U 3Kkocucmem. OCHOBbI



sKopeadburumayuu dKocucmem U Ccnocooos 60pvObLL ¢ OUONOBDENCOCHUIMUL.
Pexoncmpykyus mopckux u HazemHvIx IKOCUCTEM.

JdemMoHcTpanuu

Tabmumer  w cxeMbl:  «3arpsi3HeHHE  atMocdepb»,  «3arps3HeHHe
ruapochepsl», «3arps3HeHne TouBb», «llapHukoBwIT  3ddexT», «Ocobo
OXpaHsieMbI€ PUPOIHBIE TEPPUTOPUIY, «MOJENH YIIPaBIIEMOTO MUPAY.
Ob6opynoBanue: ¢ororpaduu OXpaHSIEMbIX PACTEHUH M >KUBOTHBIX KpacHoi
kHuru Poccutickoit @enepanuun, KpacHoi KHUTH pernoHa.



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

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBimuBaeT TpeOOBaHUA K PE3yJIbTaTaM OCBOCHHUS
OoOyJaronmmMMucs TporpaMM CpeIHero o0mero oOpa3oBaHUS: JIMYHOCTHBIE,
METaINpeIMETHbIE U IPEIMETHBIE.

B cTpykType TUYHOCTHBIX PE3yJbTaTOB OCBOCHHS ITPOTPaMMBbI 10 OMOJIOTHH
BBIJICIICHBI CIEAYIOUIME COCTABJISIONINE: OCO3HAHMWE OOYyYalOIUMUCS POCCUMCKON
rPaXXJaHCKOM UIAEHTUYHOCTH — FOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONpENENeHUI0, Hamuyue Mmomusayuu K OOydeHHIO  OHOJOTHH,
yeneHanpaeiennoe pazsumue BHYTPEHHHX YOEXICHUNW JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M HMCTOPUUYECKUX TPAJAUIUN Pa3BUTUS OHOJIOTHYECKOIO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O0YYAIOUIUXCS PYKOBOJCTBOBATHCS B CBOEH
JNEATENBHOCTH [IEHHOCTHO-CMBICIIOBBIMA  YCTAHOBKAMH, MPUCYIIIUMHU CHUCTEME
OMOJIOTUYECKOTO  00pa3OBaHMsI, Haluuue  NPABOCO3HAHUS  DKOJOTUYECKOMN
KYJBTYPbI, CHOCOOHOCMU CMABUMb TSN U CTPOUTH )KU3HCHHBIC TUIAHBI.

JIngyHOCTHBIE pe3yJIbTaThl OCBOCHUS MPOTPAMMBI 110 OMOJIOTUU JTIOCTUTAIOTCS
B EJUHCTBE Y4Ye€OHOW M BOCHUTATEIBHON JESATEIBHOCTH B COOTBETCTBUHM C
TPAAUIMOHHBIMUA POCCUMCKUMH COLUOKYJIBTYPHBIMU, HCTOPUYECKUMU U TyXOBHO-
HPaBCTBEHHBIMU IICHHOCTSIMH, TPHUHSATHIMHA B OOIIECTBE MpaBUIaMU M HOpMaMU
MOBEJICHUsI W CIOCOOCTBYIOT TMpoOIleccaM CaMOIIO3HAHUS, CAMOBOCIHUTAHUS U
CaMOpa3BUTHUSA, PA3BUTUS BHYTPEHHEH TMO3UIMU JIMYHOCTH, NATPUOTHU3MA U
YBAXKEHHUS K 3aKOHY W MPABOMOPSAKY, YEIIOBEKY TPY/JA U CTapIIEMy MOKOJEHUIO,
B3aMMHOTO YBa)KEHHUS, OCPEKHOTO OTHOIICHUS K KYyJIbTYPHOMY HACICIUI0 U
TpaJuLMsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoit dexnepainuu, npupoae u
OKpY’KarolIEn Cpee.

JIuyHOCTHBIE pE3yibTaThl OCBOEHHUS yueOHoro mpeamera «buosorus»
JIOJKHBI OTPakaTh TOTOBHOCTh M CITOCOOHOCTH OOYJAIOIINXCS PYKOBOJACTBOBATHCS
chopMHUpPOBAaHHOW BHYTPCHHEH TIO3WIMEH JIMYHOCTH, CHCTEMOM IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHHX  YOXKJCHUH, COOTBETCTBYIOIIHUX
TPAAUIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHHUE >KU3HEHHOIO
ONBITA U ONbITA IECSITEIBHOCTH B MPOILECCE pPean3alli OCHOBHBIX HAIpPaBJICHUN
BOCIIUTATEIIbHOM JIESITEIbHOCTH, B TOM YKCJIE B YACTH:

1) rpa:x1aHCKOTr0 BOCIIMTAHMSI:

c(hOpMUPOBAHHOCTh TPAKTAHCKOMN MO3UIIMH 00YUaIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO WI€HA POCCUICKOIO OOIIECTBA;

OCO3HAHHME CBOUX KOHCTUTYIIMOHHBIX TMpaB U OOS3aHHOCTEH, YBa)KCHHE
3aKOHa U MPaBOIOPSIKA;



FOTOBHOCTb K COBMECTHOM TBOPYECKOW JEATEIBHOCTH IPU CO3JaHHU
y4eOHBIX MPOEKTOB, PEIICHUHU YYEOHBIX U MO3HABATENIbHBIX 3a/1a4, BBINOJHEHUU
OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPENEISITh COOCTBEHHYIO TIO3HIIMIO 10 OTHOIIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHHUE YUYUTHIBATh B CBOMX JCHCTBUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJIEH C Pa3HBIMU YOCKICHUSAMHU, KYyJIbTYPHBIMU LIEHHOCTSIMU U
COLUAIIBHBIM TOJIOKEHUEM;

FOTOBHOCTb K COTPYAHUYECTBY B IIPOLECCE COBMECTHOI'O BBINOJIHEHHUS
y4eOHBIX, TIO3HABAaTEIbHBIX M HCCJIEAOBATENBLCKUX 3a7ady, YBaKHUTEIBHOTO
OTHOIIICHUS K MHEHHUIO OINMOHEHTOB TIPH OOCYXJICHUU CIIOPHBIX BOMPOCOB
OMOJIOTUYECKOTO COMIePKAHUS;

TOTOBHOCTh K TYMAHUTAPHOW W BOJIOHTEPCKOU AEATEIBHOCTH;

2) NaTPUOTUYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTH POCCUHCKOU TPaKIaHCKOH WUJICHTUYHOCTH,
NaTpuoTH3Ma, YBaXKEHUSI K CBOEMY HApOJy, YyBCTBAa OTBETCTBEHHOCTH IEpE]
Ponuuoli, ropmoctu 3a cBOWM Kpald, CBOO PoauHy, CBOM SA3BIK M KYJBTYpY,
MIPOIIOE U HACTOALIEE MHOTOHALIMOHAIBLHOTO Hapoaa Poccnu;

LIECHHOCTHOE OTHOIIIEHUE K MPUPOJHOMY HACIICIUIO U MaMATHUKAM IIPUPOIBI,
JTOCTHXKEHUAM Poccum B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJOTHUSX, TPY/IE;

CIIOCOOHOCTh OIICHUBATh BKJIAJl POCCUUCKMX YUYEHBIX B CTAHOBJICHUE H
pa3BuTHE OHOJOTHM, TMOHUMAHHS 3HA4YCHUsT OWOJOTUM B TO3HAHWU 3aKOHOB
PUPOBI, B ’KU3HU YEIOBEKA M COBPEMEHHOTO 00IIEeCTBa;

ujeitHas yOeXIEHHOCTh, TOTOBHOCTh K CIyXeHHUI0 H 3ammurte (OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAaHUE IYXOBHBIX LIEHHOCTEW POCCUINCKOTO HApO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUIECKOTO TTOBEACHMUS;

CITIOCOOHOCTh OIIEHUBATh CHUTYAIlMI0O W TMPUHUMATh OCO3HAHHBIE PEIICHMUS,
OPUEHTHUPYSCh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HAHME JINYHOTO BKJIAJIa B IOCTPOCHUE YCTOMUYMBOTO Oy AyIIEro;

OTBETCTBEHHOE OTHOIICHUE K CBOMM POAUTEISAM, CO3/IAHUIO CEMbU HA OCHOBE
OCO3HAHHOI'0 NPHUHATHS 1EHHOCTEH CEMEWHOM JKU3HU B COOTBETCTBUU C
TpaauuusiMu HapoaoB Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHHUS

ACTETUYECKOE OTHOLIEHHWE K MUPY, BKJIIOYas SCTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPya, OOIMIECTBEHHBIX OTHOIIICHUH;

ITOHUMAaHHUE SMOLMOHAIIBHOTO BO3CUCTBHS KUBOU IPUPOABI U €€ IEHHOCTH;



TOTOBHOCTh K CAaMOBBIPQXKEHHUIO B Pa3HbIX BHJIAX HCKYCCTBA, CTPEMIICHHE
MPOSBIIATH KAUECTBA TBOPUECKON JTUUYHOCTH;

5) ¢pusuyeckoro BocnuTaHUsl, (POPMUPOBAHUS KYJILTYPbl 310POBbS H
3MOLMOHAJIBHOIO 0J1ArONOJTyYHs:

NOHMMaHHWE W pealu3alnus 3J0pOBOro U 0e30macHOro oopasza >KU3HU
(3mopoBOo€  TUTaHUE, COOJIIOJICHHE TUTMEHWYECKUX TMPaBWJI U HOPM,
cOalaHCUPOBAHHBIA PEXUM 3aHATHM M OTHAbIXa, peryispHas Quznueckas
AKTUBHOCTb), OEPEKHOT0, OTBETCTBEHHOTO M KOMIIETCHTHOTO OTHOIICHUS K
cOOCTBEHHOMY (U3UYECKOMY U TICUXUYECKOMY 3[I0POBBIO;

MOHUMAaHUE TIEHHOCTH TPaBWJI WHJIWBUIYAIHHOTO ¥  KOJUIEKTUBHOTO
0€30MacHOro MOBEJICHUS B CUTYAIUsX, YTPOKAIOIIUX 370POBBIO U KU3HU JIIOJICH;

OCO3HAHME TMOCJEICTBUI W HENPUATHS BPEIHBIX NPUBBIUEK (yHOTpeOIeHUS
AJIKOT0JIs1, HAPKOTUKOB, KYpEHU);

6) TPY10BOI0 BOCIIUTAHMS:

TOTOBHOCTH K TPY/ly, OCO3HaHUE [IEHHOCTU MacTEPCTBA, TPYA0TIO0HE;

TOTOBHOCTh K AaKTHUBHOHM JESITEIIbHOCTH TEXHOJOTUYECKOW W COIMAIbHOU
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSITEILHO
BBITIOJTHSITh TaKyI0 JEATEIbHOCTD;

WHTEPEC K Pa3InyHbIM cdepaMm mpodecCHOHANBHONU JEATEIHbHOCTH, YMEHUE
COBEpILIaTh OCO3HAHHBIA BBHIOOP Oynymei npodeccu U pearn30BbIBAThH
COOCTBEHHBIC KU3HEHHBIE TIJIaHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHUIO U CamMOOOpa3OBaHUIO Ha
MPOTSKEHUU BCEU KU3HU,

7) IKOJIOrH4eCKOro BOCIIMTAHUSA:

AKOJOTUYECKU 1EJIECO00pa3HOe OTHOIIEHHE K MPHUPOAEC KaK HCTOYHUKY
KU3HU Ha 3emJie, OCHOBE €€ CYILIECTBOBAHNUS;

MOBBIIIIEHUE YPOBHS HKOJOTMUECKON KyJIbTYpbl: MPUOOPETEHUE ONBITA
IJIAHUPOBAHUSI TIOCTYNIKOB W OLEHKM HUX BO3MOXHBIX TMOCHEACTBUNA IS
OKpY>Kalollen Cpebl;

OCO3HaHMWE TrI00aJbHOTO XapakTepa IKOJIOTMYECKUX MpoOJieM M MyTel ux
pelieHus;

CHOCOOHOCTh HMCIIOJIB30BaTh MPUOOpPETAaeMble IPU H3YYEHUU OHOJIOTUU
3HAHUST W YMEHUS TPU PEHICHUH TPoO0JeM, CBS3aHHBIX C PaAlMOHAIBHBIM
IPUPOAOIIONB30BaHUEM  (COONIIOZICHHE  TPaBWJI  TOBEACHHUS B TNPHUPOJIE,
HAIpaBJICHHBIX HA COXpPaHEHUE pPABHOBECHS B HKOCHUCTEMAX, OXPaHY BHJIOB,
AKOCHUCTEM, OHOCPEpHI);

AKTUBHOE  HEMNPHUITUE JICWCTBUM, NPUHOCIIIMX BpEd  OKPYKAIOLIEH
IPUPOIAHON Cpelie, YMEHHE NPOrHO3UPOBATH HEOJIATONMPHUSATHBIE HKOJIOTHYECKUE
MOCJIEJICTBUA NMPEANPUHUMAEMbBIX JEUCTBUI U NIPEIOTBPAIATh UX;



HaJM4YUE PA3BUTOrO SKOJIOTMYECKOI0 MBIIUIEHUS, IKOJIOTUYECKON KYJIbTYpHI,
OmbITa NEATEIbHOCTU DKOJIOTHYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAaTbCA MMHU B ITO3HABATEIIbHOW, KOMMYHMKATUBHOW U COLMAIBHOU
MPaKTUKE, TOTOBHOCTU K YYAaCTUIO B MPAKTUUECKOUN JIESITEIbHOCTH SKOJIOTMYECKOM
HaIPaBJIEHHOCTH,;

8) HeHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMHUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKH M OOIIECTBEHHON MPaKTUKW, OCHOBAHHOI'O HA JUAJIOTe
KYJbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOErO MECTA B MOJIMKYJIBTYPHOM MHPE;

COBEpUICHCTBOBAHUE SI3BIKOBOM M YUTATEIbCKON KYyJNbTYpPhl KaK CpeICTBa
B3aUMOJEHCTBUS MEXKIY JIFOAbMU U IMO3HAHUS MUPA;

NOHUMaHUEe crneuu@uKkd OMOJIOTMM KakK HayKd, OCO3HAaHUs €€ pOoJiu B
GbopMUPOBAaHUU PAIMOHATBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU IETOCTHOTO
npencTaBieHuss 00 OKpyXaloleM MHpe KaK O €JUHCTBE MPUPOJbI, YEIOBEKa U
oOmecTBa, B TMO3HAHUM MPUPOJTHBIX 3aKOHOMEPHOCTEHW W pelIeHUuU MpodiieM
COXpaHEHMS IPUPOJITHOTO PAaBHOBECHS,

yOeXAEHHOCTh B 3HAYUMOCTH OUOJOTUM JJII COBPEMEHHOW IUBWIM3ALINU:
oOecriedyeHus: HOBOTO YPOBHSI Pa3BUTUSI MEIMIIMHBI, CO3JIaHHE MEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CIOCOOHBIX  pEmIaTh PECypCHbIE  MPOOJIEMBI  Pa3BUTHS
YeJIOBEUECTBA, MOMCKA MyTeH BBIXO/A U3 II100aJbHBIX AKOJIOTHYECKUX MPOOJieM U
obecrieyeHuss mepexojla K  yCTOMYMBOMY  Pa3BUTHUIO,  PalMOHAIIBHOMY
UCIIOJIb30BAaHUI0 TPUPOJHBIX PECYpCOB M (HOPMUPOBAHMIO HOBBIX CTAHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TIOJYYCHHH OHWOJOTUYECKUX 3HAHUN B IIEJISIX
MOBBIIICHUS OO0IIe KyJbTYphl, €CTECTBEHHO-HAy4HOW TI'pPaMOTHOCTH, Kak
COCTaBHOM 4acTH (PYHKIMOHAJIBHOW T'PaMOTHOCTH OOywaromuxcs, Gpopmupyemon
IpU U3YYEHUU OUOJIOTUH;

MOHUMAHHE CYUIHOCTH METOJIOB IMO3HAHUS, HCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH HCIIOJNIb30BaTh TMOJydyaeMble 3HAHUS MJIs aHaliu3a U
OOBSICHEHUS SBJICHUN OKPYKAIOIIETO MUpa M MPOUCXOMASIINX B HEM HU3MEHEHUH,
yMEHHE JejaTh OOOCHOBAHHBIE 3aKJIOYEHHUS HAa OCHOBE HAy4YHbIX (PAKTOB H
MMEIOIIUXCS JaHHBIX C LIEJIbIO MOTYUYEHHS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIbBHO HCIOJB30BaTh OMOJIOTMUECKUE 3HAHUS IS
penieHus NpooJIeM B peajbHbIX KU3ZHEHHBIX CUTYaIIUSX;

OCO3HAHME IIEHHOCTHM HAyYHOW JESATEIbHOCTU, TOTOBHOCTH OCYIIECTBIATH
MPOCKTHYIO U UCCIIEA0BATENBCKYIO ACSITEIbHOCTh UHIUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh W  CIOCOOHOCTh K  HENPEPHIBHOMY  OOpa30BaHUIO U
caM000pa30BaHMI0, K AKTUBHOMY TIOJYYEHHUIO HOBBIX 3HAHWA TO OHOJOTUU B
COOTBETCTBUHM C KU3HEHHBIMU MOTPEOHOCTAMHU.



METAIIPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHbie pe3yabTaThl OCBOCHHS y4yeOHOTo mpeamera «buomorus»
BKJIFOYAIOT: 3HA4YMMbIe I (OPMHUPOBAHUS MHUPOBO33PEHUS O0yUYaIOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIIeHAyYHbIC MOHSATHUS, OTPAXKAIOIINE
IEJIOCTHOCTh HAyYHOM KapTHHBI MHUpa M CHEeUU(PUKY METOJ0B TMO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEILECTBO, DHEPTHs, SBJICHUE, MPOIECC,
CUCTeMa, Hay4HbId (PaKT, MPUHIIUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHS,
UCClieloBaHue,  HaOMIOJIeHWe, W3MEpPEHUE, OKCIePUMEHT U JIpyTrue);
yHUBEpCaJIbHbIE Yy4yeOHbIC JIeWCTBHUS (MO3HABATENbHbIE, KOMMYHUKATHBHBIC,

peryJISITUBHBIC), o0ecreunBaroIIne dbopmupoBaHue (GyHKITMOHATBHOM
rPAaMOTHOCTH Y  COIMAJIBHOM KOMIETEHIIMH OOYy4YaroIIuXcs; CIOCOOHOCTH
o0yJaroImxcs WCITIOJIB30BATh OCBOCHHBIC MEXTUCIIUTUTMHAPHEIE,

MHUpPOBO33pEHUYECKHE 3HAHMS W  YHUBEpCaJlbHble yueOHbIE JEWUCTBUA B
MO3HABATENLHOMN M COLIMAIbHON MPAKTHUKE.

B pesynapraTte wu3ydeHuss OWOJOTMM HAa YPOBHE CpPEAHET0 OOUIEro
oOpazoBaHusi y oOyuaromierocss OyayT chOpMUPOBaHbl IO3HABATEJIbHBIC
yHHUBEpCaJIbHbIC yueOHbIE JEMCTBHSI, KOMMYHUKAaTUBHBIE YHUBEPCAIbHBIC YUCOHBIC
NEeUCTBUSI, PETyJISITUBHbIE YHHUBEpPCAIbHbIE Y4yeOHble JEHCTBUS, COBMECTHas
NEeSITENHHOCTb.

MeTtanpeamMeTHble pe3yibTaThl OCBOCHHS TMPOTPaMMBbl CPETHETO OOIIero
00pa30BaHUsl TOJKHBI OTPaXKaTh:

OsiaseHue YHUBepPCAJbHBIMU Y4eOHBIMU NMO3HABATEJIbHBIMHU
JNeUCTBUAMMU:

1) 6a30Bble JIOrHYEeCKHE TeHCTBUS:

CaMOCTOSITENNFHO  (OpMyNIHpOBaTH W aKTyaJU3UpoOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCTIOJb30BaTh IMPU OCBOCHHWU 3HAHUM NPHUEMBI JIOTUYECKOIO MBIIUICHUS
(aHanu3a, CUHTE3a, CpaBHEHHUSI, KjaccuuKaim, 0000IIeH s ), paCKPbIBATh CMBICT
OMOJIOTMUECKUX TOHATHH (BBIICIATh UX XapaKTEepHBbIE MPU3HAKH, YCTaHABIMBAThH
CBSI3H C APYTUMHU TOHATUSMH);

ONpEeAeNATh LEIN MACSITENbHOCTH, 3a/JaBas NapaMeTpbl U KPUTEPHUH UX
JOCTUKEHHSI, COOTHOCUTD PE3YJIbTaThl ACSITEIbHOCTU C IOCTABJICHHBIMU LEJISIMU;

UCIIOJIb30BaTh OMOJIOTUYECKUE MOHATHUSA JUIsl O0OBsICHEHUS (DAKTOB U SIBJICHUMN
YKUBOM IIPUPOLBI;

CTPOUTH JIOTMUECKHUE PpACCYXKACHHUS (MHIYyKTUBHBIC, [EAYKTUBHBIC, IIO
aHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH W MPOTHUBOPEUMs] B paccMaTpUBaEMBbIX
SIBIICHUSX, (POPMYIIUPOBATH BHIBOJIBI U 3aKITIOUEHUS;

NPUMEHATh  CXEMHO-MOJEJBbHBIE  CpelcTBa  JUIsl  TPEICTaBIICHUS
CYIIIECTBEHHBIX CBSA3€H M OTHOUICHWH B M3y4aeMbIX OMOJOTMYECKHX OOBEKTax, a



TAK)K€  MPOTUBOPEUMH  Pa3HOrO0  pOAA,  BBIIBICHHBIX B Pa3JIMYHBIX
UH(OPMAIMOHHBIX UICTOYHUKAX;

pa3pabaThiBaTh IUJIaH PEIICHHs] MPOOJIEeMbl C Y4ETOM aHaIM3a MMEIOIIUXCS
MaTepHAIbHBIX 1 HEMATEpUaJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€ITEIBHOCTD, OLICHUBATh COOTBETCTBHE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUMN JACSITEIBHOCTH;

KOOPJIMHUPOBaTh W  BBINOJHATH pabOTy B  YCJIOBHUSIX  PEANBHOTO,
BUPTYAJIbHOI'O U KOMOMHUPOBAaHHOTO B3aUMOJIEHCTBHUS;

pa3BUBaTh KPEATUBHOE MBILIJIEHUE IPU PELIEHUH )KU3HEHHBIX ITPOOIIEM.

2) 0a3oBbI€e MCCIeI0BaTEIbCKHE 1eHCTBHUA:

BJIA/ICTh HABBIKAMH Y4E€OHO-UCCIIEA0BATEILCKON U MPOESKTHOM JESITEIbHOCTH,
HaBbIKAMHM  pa3pelieHus npoodiieM, CHOCOOHOCTbIO W TOTOBHOCTBIO K
CaMOCTOATENIbHOMY MOUCKY METOJIOB PEIIEHUs MPAKTUYECKHUX 3a/1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB ITO3HAHHS;

UCIIOJIb30BaTh pPa3JWYHbIE BUJbl JEIATEIBHOCTU II0 IIOJIYYEHHUIO HOBOIO
3HaHUS, €ro HHTEpIpeTal, NPeoO0pa3oBaHUI0O M NPUMEHEHUI0 B Yy4eOHBIX
CUTYalMsIX, B TOM YHCJIE IPU CO3IaHUH YUEOHBIX U COLMATIBHBIX TPOEKTOB;

(dbopMupOBaTH HAYYHBINA TUI MBIIUICHUS, BIAJIeTh HAYYHOW TEPMUHOJIOTHUEH,
KJIFOUEBBIMU MOHATUSIMU U METOJIAMU;

CTaBUTh W (opMyIupoBaTh COOCTBEHHBIE 3aJadyd B 00pa3oBaTENbHON
NESATENbHOCTU U AKU3HEHHBIX CUTYaLIUSX;

BBISIBJISITh [IPUYMHHO-CJIEACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATH 3ajady,
BBIIBUI'aTh TUIOTE3y €€ pEIIEHUs, HaXOAUTh APIYMEHTHI MJIs JI0KAa3aTelbCTBA
CBOMX YTBEPXKJICHHMI, 3a/1aBaTh NapaMeTpbl U KPUTEPUHN PELLICHHUS;

aHAIM3UPOBaTh TOJIYYEHHbIE B XOJ€ PEIICHUS 3aJladyd  pe3yJbTaThl,
KPUTUYECKU OIIEHUBATh UX JIOCTOBEPHOCTh, IPOTrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYAIlUsIM, OLIECHUBATh MPUOOPETEHHBIH OIBIT;

OCYIIECTBJIATH LIE€JICHANIPABICHHBIA MOUCK MEpPeHoca CPEJCTB U CIOCOOOB
NENCTBUA B MPOGECCUOHAIBHYIO CPENY;

YMETh NEPEHOCUTh 3HAHUS B IO3HABATENbHYI0 M IPAKTUYECKYIO 00J1IacTh
KU3ZHEIEATEIbHOCTH;

YMETb UHTErpUPOBATh 3HAHUS U3 Pa3HBIX YUEOHBIX MIPEIMETOB;

BBIJIBUTATh HOBBIE WJIEH, MpeJjaratb OPUTHHAIbHBIE MOJIXOJbI U pEUICHUs,
CTaBUTb MPOOJIEMBI U 33/1a4H, AOMYCKAIOIINE AIbT€PHATUBHBIE PEIICHUS.

3) pabora ¢ uHpopmanmeii:

OpPUEHTHPOBATHCS B PA3IUYHBIX UCTOYHUKAX HHPOpMAIUU (TEKCTE yueOHOro
nocoOusi, HAy4YHO-TIOMYJIIPHOM JUTEepaTrype, OHOJOTMYECKUX CIIOBapsX U
CIpaBOYHMKAX, KOMIBIOTEPHBIX 0a3ax JaHHBIX, B VIHTepHeTe), aHaIu3UpOBaTh



uHGOPMAITNIO PA3IMYHBIX BUJOB U (HOPM MPEACTABICHHS, KPUTUYECKHA OIICHUBATH
e€ JIOCTOBEPHOCTh U HEMIPOTUBOPEUYUBOCTD;

(GopMyIMpOBaTh 3alpPOChl U MPUMEHSTH PA3NMYHBIE METOJbI MPU MOUCKE U
otOope Omonornyeckoil nHMOpMaUK, HEOOXOAUMOMN IJIsl BBITTOJHEHUS! YUeOHBIX
3azay;

npuOOpeTaTh OMNBIT KCHOJIB30BAHUS HHGOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUM, COBEPIIEHCTBOBATh KYJIbTYpPY aKTUBHOT'O MCIIOJIb30BAHUS PA3JIMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMalbHYIO  (OpMy  MpeICTaBICHUS
ouosornyeckoi uHbopmaru (cxeMbl, rpaduku, TUarpaMMbl, TaOIHIIbI, PUCYHKH
" ApyToe);

UCIIOJIb30BaTh HAYYHbIM fA3BIK B KayeCcTBE CpeAcTBa Npu paboTe cC
OMOJOrMYecKod HH(pOpMalUel: MPUMEHATh XHUMHYECKHEe, (usnyeckue u
MaTeMaTUYeCKUe 3HaKW W CUMBOJBI, (HOpPMyJbl, abO0peBHATYpy, HOMEHKIATYDY,
UCTOJb30BaTh M MpeoOpa3oBbIBaThb  3HAKOBO-CUMBOJIMYECKHME  CPEJICTBA
HaTJIATHOCTH;

BJIaJE€Th  HABBIKAMM  pPAaclO3HaBaHWA M  3allUThl  WH(OpManuw,
UH(OPMAIMOHHON 0€301aCHOCTH JINYHOCTH.

OgyaeHue YHUBEPCATbHBIMH KOMMYHUKATUBHBIMU J1€CTBUSIMH:

1) oOmenue:

OCYULIECTBJISATH KOMMYHUKAIIMK BO BCeX c(pepax >KM3HU, aKTUBHO y4aCTBOBATh
B JMAJIOT€ WM JUCKYCCHUU MO CYIIECTBY OOCYX AaeMoil TeMbl (yMEHHUE 3aJaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKIEHUS OTHOCHTEJIBHO BBINOJHEHUS MNpeiaraeMon
3a/1ay, YYUTHIBATh MHTEPECHl M COTJIACOBAHHOCTH MO3UIIUN JNPYTUX YYACTHUKOB
Janora Wil JUCKyCCUN);

pacno3HaBaTh HeEBepOaJbHbIE CpEACTBA OOILEHMS, MOHMMATh 3HAYEHUE
COLIMAJIBHBIX 3HAKOB, MPEANOCHIJIOK BO3HUKHOBEHHS KOH(JIMKTHBIX CHUTyallUH,
YMETh CMSTYATh KOH(JIMKTHI U BECTH ITEPETOBOPHI;

BIAJICTh PA3JIMYHBIMU CIIOCOOAMH OOIIEHUS M B3aHUMOJICUCTBHSI, TTOHUMATh
HaMEpEeHUs IPYTUX JI0JIeH, MPOSBIATh YBAXKUTEILHOE OTHOIIEHUE K COOECETHUKY
U B KOPPEKTHOU popme hopMyIupOoBaTh CBOU BO3PAKEHUS;

pPa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHS C HCIIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB.

2) coBMecTHas AesiTeJIbHOCTD:

NOHUMAaTh M MCIOJIb30BATh MPEUMYIIECTBA KOMaHAHOW W MHAUBUIAYAIbHON
paboTHI IpH PEIICHUU OUOJIOTUYECKONU MPOoOIeMbl, 000CHOBBIBAThH HEOOXOIUMOCTh
IPUMEHEHUS TPYNIOBbIX (JOPM B3aMMOJCHCTBHS MPU pEeUICHUH Y4eOHOM 3a/1auH;

BbIOMpaTh TEMAaTUKY W METOJIbl COBMECTHBIX JEHCTBHM € y4éToM 0OLIMX
MHTEPECOB U BO3MOKHOCTEHN Ka)KJ0T0 YjieHa KOJUIEKTHBA;



IPUHUMATh €I COBMECTHOM  JESATEIbHOCTH, OpPraHU30BbIBATH W
KOOPAMHUPOBATh JEWUCTBUS MO €€ NOCTHKEHHIO: COCTABIATh IUIAH JIEWCTBUU,
pacupenensiaTh poiad € Y4ETOM MHEHHH YYacCTHMKOB, OOCYXKIaTh pEe3YJIbTaThl
COBMECTHOH paboThI;

OIIEHMBAaTh KAue€CTBO CBOEr0 BKJAJla M KaXXJOTO yYacCTHHKA KOMAaH/bI B
001Ut pe3ynbTar Mo pa3paboTaHHBIM KPUTEPUSIM;

npejjiaraTb HOBBIE IIPOEKTHI, OIEHMBATh UJEHU C TIO3UIMU HOBU3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKOU 3HAYUMOCTH;

OCYLIECTBJIATh IO3UTHBHOE CTPATETMYECKOE IIOBEJIECHUE B Pa3IUYHBIX
CUTYAIHSIX, TIPOSIBJISITH TBOPYECTBO M BOOOPaKEHUE, OBITh MHUIIMATUBHBIM.

OBJaieHne YHMBEPCAJIbHBIMY PeryJIATHBHBIMU ACHCTBUSIMH:

1) camoopranusanus:

UCIIOJI30BaTh OWOJIOTMYECKUE 3HAHUS [UIs BBIABICHHS NOpoOIeM U HX
pEIIeHUS B )KU3HEHHBIX U YYCOHBIX CUTYAITUsX;

BBIOMpAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHWUW IIEJIEBbIE M CMBICIOBBIC
YCTAHOBKM B CBOMX JECHCTBHSX M MOCTYIKAaX IO OTHOLICHHUIO K JKMBOM NPUPOJE,
CBOEMY 37I0POBBIO U 3/I0POBBIO OKPYIKAIOIIMX;

CaMOCTOATENILHO OCYILIECTBIIATh MO3HABATEIBHYIO JESITEIBHOCTD, BBISABIISTH
po0IeMbl, CTaBUTh U (HOPMYIHUPOBATH COOCTBEHHBIC 3aJ]a4 B 00pa30BaTEIIbHON
NEATEIbHOCTH U )KU3HEHHBIX CUTYalUsIX;

CaMOCTOATENIbHO  COCTaBJATh IUJIaH pEIIeHHs MNpo0ieMbl C  y4€TOM
UMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUYTECHUIT;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

pacIMpsaTh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEITOYTCHHI;

JieNaTh OCO3HAHHBIA BHIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pelieHue;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

croco0CTBOBaTh (OPMHUPOBAHUIO U TPOSBICHUIO MIUPOKOW JPYIUIUU B
pPa3HBIX O00JIACTSX 3HAHWM, IMOCTOSIHHO TOBBINIATH CBOM 0Opa30BaTENbHBIN U
KYJbTYPHBIM YPOBEHb.

2) CAMOKOHTPO.Ib:

JaBaTh OIIEHKY HOBBIM CUTYyallUsIM, BHOCUTh KOPPEKTHUBBHI B JIESITEIHHOCTD,
OIICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJIAJ€Th  HABBIKAMHM  TO3HABATENBHOM  pediieKCHMH KaK  OCO3HAHUS
COBEPILIAEMbIX JIEUCTBUI M MBICIUTENBHBIX IPOILIECCOB, HX PE3YJbTaTOB U
OCHOBAHM, UCHOJIb30BaTh MPUEMBI peIIEeKCUN IJIs OLEHKH CUTyalluu, BbIOOpa
BEPHOI'O PEILLEHUS;

YMETh OILICHUBATh PUCKM W CBOEBPEMEHHO NPUHUMATh PEUIEHUA MO HUX
CHUKEHHIO;



IIPUHUMATh MOTHMBBI M apryMEHTBl JPYTHX IIPH aHajIu3€ pe3yJIbTaTOB
NEeATENbHOCTH;

3) npuHsATHE ce0sl M APYTrUX:

OPUHUMATh Ce0sl, IOHUMas CBOU HEJJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHMBBI M apryMEHTbl JPYTHX IIPU aHajau3€ pe3yJIbTaToB
NEATENbHOCTH;

PU3HABATH CBOE MPABO U MPABO JPYTUX HA OMIMOKHU;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOro YeJoBeKa.

NNPEIMETHBIE PE3YJIBTATBI

[IpeameTHble pe3ynbTaTbl OCBOCHHUS COJIEPKAHHUS Y4yeOHOro mpeaMera
«buonorusiy Ha yrayOJIE€HHOM YpOBHE OPHEHTHUPOBAHBI Ha oOOecredyeHue
npoduibHOro  oOydeHuss  oOydvaromuxcst — Owonornu. OHHM — BKIIFOYAFOT:
cneruduyeckue st OMOJIOTHH Hay4YHbIE 3HAHUS, YMEHHUS U CTIOCOOBI IEHCTBUIA 110
OCBOCHHIO, MHTEPIIPETAIIMN U MPEoOpa30BaHUI0 3HAHUM, BUBI JE€ATEIBHOCTH T10
MOJIYYE€HUIO HOBBIX 3HAHWUU W UX MPUMEHEHUIO B PA3UYHBIX YUCOHBIX, a TAKXKE B
peanbHbIX XU3HEHHBIX cuTyanusx. [IpeameTHbie pe3ynbTaThl MPEICTABICHBI 1O
roJlaM U3y4YeHHUsl.

[IpeameTHbIe pe3ynbTaThl OCBOCHMS ydeOHOro mnpeamera «buonorus» B 10
KJlacce NOJKHBI OTPAXKaTh:

c(hOpPMUPOBAHHOCTh 3HAHMM O MECT€ M pOJM OHOJOTMHM B CHCTEME
€CTECTBEHHBIX HAayK, B (POPMUPOBAHUU €CTECTBEHHO-HAYYHOU KApTUHBI MHUpPa, B
MO3HAHWW  3aKOHOB TPHUPOABI M  PEHICHWU TPoOJeM  PaIMOHAIBLHOTO
IPUPOIOIIOIH30BAHUS, O BKJIAJIE POCCUICKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE
Onosoruu;

BJIQJICHUE CHUCTEMOM OWOJIOrMYECKMX 3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAIONIAE OWOJIOTHYECKUE TEPMHUHBI W TOHATHS (JKWU3HB, KIIETKA,
OpranmsmM, MeTado0JIu3M, TOMEOCTa3, CaMOPETyJsLus, CaMOBOCIIPOU3BEICHUE,
HACJIEICTBEHHOCTb, M3MEHUYMBOCTh, POCT W Pa3BUTHUE), OMOJOTUYECKHE TEOPUHU
(xnerouynas Teopus T. llIBanna, M. Illneiinena, P. BupxoBa, xpomocoMHas Teopust
HacnenactBeHHoct T. Moprana), yuenus (H. WM. BaBumoBa — o meHtpax
MHOTOOOpasusi ¥ TPOUCXOXKICHUS  KyJIbTYPHBIX  PACTEHUH),  3aKOHBI
(emrnHOOOpa3usi MOTOMKOB TEPBOTO TOKOJICHHUS, PACIICIICHUS, YHCTOTHI TaMeT,
HE3aBUCHUMOro HacnenoBanuss [. MeHgens, TOMOJOTHYECKUX pAIOB B
HacJIeICTBEHHOU U3MCHYMBOCTHU H. . Baswuiona), MIPUHLMIIBI
(KOMILJIEMEHTapPHOCTH )

BJIaJICHUE OCHOBHBIMH METOJAMH HAy4YHOTO IO3HAHUS, HCIOJIb3YEMbIX B
OMOJIOTUYECKUX HCCIICIOBAHUSAX JKUBBIX OOBEKTOB (OINHMCaHUE, HW3MEpPEHUE,
HaO0JII0/ICeHNE, SKCIIEPUMEHT);



yMEHUE BBIICIATh CYIIECTBEHHBIE NMPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
AYKapuOT, OJHOKJICTOYHBIX W MHOTOKJIETOYHBIX OPraHW3MOB, B TOM 4YHUCIIEC
OakTepuii, rpuOOB, paCTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHHS OPTaHOB M CUCTEM
OpraHOB pACTCHUM, KUBOTHBIX, YEJIOBEKA, IPOIECCOB >KU3HEACITCIIBHOCTH,
IPOTEKAIONIUX B OPraHU3Max PacTEHUH, KUBOTHBIX M YEJIOBEKA, OMOJIOTHUYECKHUX
IIPOIECCOB: 0OMEHa BemlecTB (MeTaboM3M), MPEBPAICHUS SHEPTUH, OPOKEHUS,
aBTOTPO(HOTO M TeTepOoTPOGHOTO THUIIOB MHUTAHMS, (POTOCHHTE3a U XEMOCHHTE3a,
MUTO3a, MeH03a, TaMETOreHe3a, SMOpUOreHe3a, NOCTIMOPUOHAIBHOTO Pa3BUTHA,
Pa3MHOXEHUS,  WHIANBUIYAILHOTO  pa3BUTHs  OpraHm3Ma  (OHTOTEHE3a),
B3aMMOJICHCTBHS T€HOB, TE€TEPO3UCA, UCKYCCTBEHHOT'O 0TOOPA;

YMCHHE YCTaHABIMBATh B3aMMOCBS3M MEXIYy OPraHOMIAMHU KICTKH W WX
GYHKIUSIMH, CTPOCHHEM KJIETOK Pa3HbIX TKaHEH M WX (QYHKIOHSAMH, MEXKIY
opraHaMHd W CHUCTEMaM{ OpPTaHOB y pAaCTEHWH, XKUBOTHBIX M YEJIOBEKA M WX
GYHKIUAME, MEXIY CHUCTEMaMH OPTraHOB M WX (PYHKIUAMH, MEXAY dTaramu
oOMeHa BEIIEeCTB, dTalaMu KJIETOYHOTO ITUKJIA U KU3HEHHBIX [IUKJIOB OPTaHU3MOB,
dTamaMu SMOPHUOHAILHOTO PA3BHUTHSA, TEHOTHIIOM M (DEHOTHUNOM, (EHOTHUIIOM HU
dbakTOpaMu cpesibl OOUTAHUS;

YMEHUE BBISIBJIATh OTIUYHUTEIBHBIC MPU3HAKUA KUBBIX CHCTEM, B TOM YHCIIC
pacTeHul, >)KUBOTHBIX M YEJIOBEKA;

YMEHHE WCIOJB30BaTh COOTBETCTBYIOIIME AapTyMEHTHI, OMOJOTHYECKYIO
TEPMHUHOJIOTHIO ¥ CHMBOJIUKY JIJIS J0Ka3aTeIbCTBA POJCTBA OPTaHU3MOB Pa3HBIX
CUCTEMATHYCCKUX TPYIITI;

yMEHUE pPenIaTh OMOJIOTUYECKUE 3aa9d, BHISBISTh TPHUYUHHO-CIIC/ICTBCHHBIC
CBSI3U MEXKIY UCCIEAYEMbIMU OMOJIOTMYECKUMH TIPOIIECCAMU U SBJICHUSIMHU, J1€TIaTh
BBIBOJIBI ¥ IPOTHO3BI HA OCHOBAHHH TTOJTyYEHHBIX PE3YyIbTaTOB;

YMEHUE BBINOJIHATh JIA0OPATOPHBIE M MpakTUYecKue padoThl, COOJII0IATh
npaBuiia pu padboTe ¢ y4eOHBIM U J1a0OpaTOPHBIM 000PYIOBAHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, MPOBEPITh HUX OSKCIEPUMEHTAIBHBIMU
cpencTBamMu, GOpMYyIHPYs Ielb HWCCICIOBaHUS, aHAIW3UPOBATH TIOTYyYCHHBIC
pe3yabTaThl U JCNIaTh BHIBOIBI,

YMEHHE Y4YacTBOBaTh B y4E€OHO-HCCIIEIOBATENIbCKON paboTe Mo OMoJIoruw,
9KOJIOTUU W MEIUIIMHE, MPOBOJAMMON Ha 0a3e IIKOJBHBIX HAYYHBIX OOIIECTB, U
nyOMUYHO  TPEACTaBIATH  TMOJYYCHHBIC  PE3yJbTaTbl HAa  yYCHUYECKHX

KOH(EPEHITUSAX;
YMEHHUE OIICHUBATh JTUYECKHE aCIeKThl COBPEMEHHBIX WCCIICIOBAHUN B
obmactu  OWojorMM W MEAWNHWHBI  (KJIOHHPOBAHWE,  HCKYCCTBEHHOE

OIUIOJIOTBOPEHUE, HAIPABICHHOE M3MEHEHUE T'€HOMAa W CO3/IaHHE TPAHCTEHHBIX
OpraHu3MOB);



yMEHHUE OCYIIECTBISATh OCO3HAHHBIA BBHIOOp Oyayied npodeccuoHaIbHON
NEeSTENBbHOCTH B 00JacTH OMOJOTHHU, MEAUIMHBI, OMOTEXHOJIOTUHU, BETEPUHAPUH,
CEJIbCKOTO XO3SIICTBA, MUILEBOM MPOMBIIUIEHHOCTH, YIUIyOJISITh MMO3HABATEIbHBIN
MHTEPEC, HAIIPaBJICHHBIM Ha OCO3HAHHBIA BHIOOP COOTBETCTBYIOLIEH Ipodeccun u
OpOAOKEHHE OHOJIOTMYECKOTO 00pa3oBaHUSl B OpraHU3alUsAX CpPEIHEro
po(ecCHOHaIBLHOTO U BBICIIET0 00pa30BaHUsl.

[IpeameTHbIe pe3ynbTaThl OCBOCHUS ydyeOHOro mnpeamera «buonorus» B 11
Kjlacce JOJKHBI OTPAXKATh:

chOpPMUPOBAHHOCTh 3HAHMM O MECTe€ H pPOJU OHOJOTHH B CHCTEME
€CTECTBEHHBIX HayK, B (OpPMHPOBAHHUU COBPEMEHHON €CTECTBEHHO-HAYUYHOM
KapTUHBl MHpA, B MO3HAHMM 3aKOHOB MPUPOJABI M PELICHHH SKOJOTMYECKHUX
npoOieM 4YeloBEeYecCTBa, a TakKe B PEUIEHMH BOIPOCOB PAIMOHAIBLHOTO
IPUPOAOIIONB30BaHUA, U B (DOPMUPOBAHUM IIEHHOCTHOI'O OTHOILEHHS K MPUPOJIE,
0OIIeCTBY, YEJIOBEKY, O BKJIAJe POCCUICKUX U 3apyOeKHBIX y4EHBIX-OMOJIOTOB B
pa3BUTHE OUOJIOTHH;

YMEHHUE BIAJIETh CUCTEMOW OMOJOTMYECKUX 3HAHUN, KOTOpas BKIIOYAET
ONnpeNeNeHns M TMOHMMAaHHE CYIIHOCTH OCHOBOIOJAralmIuX OHOJIOTHYECKUX
TEPMUHOB M MOHATHH (BHJI, 3KOCUCTEMaA, Ouocdepa), OHONOrHUYECKHUE TEOpUU
(aBostoninoHHas teopus Y. JlapBuHa, CUHTETHUYECKAsl TEOPHUS IBOJIIOLMN), YUCHUS
(A. H. CeBepuoBa — 0 myTsxX U HampaBieHUsAX 3Bontounn, B.M. BepHanackoro — o
ouocdepe), 3akoHbl (TeHeTHdeckoro paBHoBecus [[x. Xapau u B. BaiinGepra,
3apopsimieBoro cxojacrsa K. M. boapa), mpaBuna (mMunumyma 1O. Jlubuxa,
HKOJIOTMUYECKON NupaMuIbl 3HEpruu), rumnore3bl (runoreza «vupa PHK» V.
['unGepra);

YMEHHE  BJIaJAECTh  OCHOBHBIMH  METOJAaMH  HAy4YHOrO  ITO3HAHMS,
UCIOJIb3yEeMbIMHU B OMOJIOTUYECKUX UCCIIEI0OBAHUSIX KUBBIX OOBEKTOB U AKOCUCTEM
(omucaHue, U3MepeHue, HaOMIOJIEHUE, SKCIEPUMEHT), CIOCOO0aMU BBISBJICHUS U
OIICHKH aHTPOIIOTE€HHBIX N3MEHEHUH B MPUPOJIE;

YMEHUE BBIJICIATh CYIIECTBEHHBIE NPHU3HAKH: BHJIOB, OHOTEOIEHO30B,
9KOCUCTEM M OHocdepbl, CTaOMIM3UPYIOUIETO, ABUXKYIIETO W Pa3pbIBAIOLIETO
€CTECTBEHHOTO ot0opa, AIIONaTPUYECKOrO u CUMIIATPUYECKOTO
BUI000pa30BaHUs, BIUSHUS JABIDKYITUX CHJI SBOJIONMN HA TeHO(POH] TIOMYJISIINH,
MPUCTIOCOOJICHHOCTH OPTraHU3MOB K Cpelie OOWTaHMs, YepeOBaHUsI HAMPaBICHUN
ABOJIIOLIMH, KPYTOBOPOTA BEIIECTB U OTOKA YHEPTUH B IKOCHUCTEMAX;

YMEHUE YCTaHaBIMBAaTh B3aMMOCBA3M MEXAY MPOIECCAaMU 3BOJIOLUH,
JIBIKYIIMMH CHJIAMU aHTPOIIOr€He3a, KOMIIOHEHTaAMHU PA3JIMYHBIX SKOCHUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHHUE  BBISIBIATH  OTJIMYUTENbHBIE  MPU3HAKKM  JKUBBIX  CHCTEM,
IPUCIOCOOJICHHOCTh BHJIOB K Cpelle OOWTaHMs, aOMOTHYECKUX U OMOTHUYECKHX



KOMIIOHEHTOB ~ JKOCHCTEM, B3aUMOCBsI3€ll  OpraHM3MOB B  COOOLIECTBaXx,
AHTPOIIOTEHHBIX U3MEHEHUN B 9KOCUCTEMAaX CBOEH MECTHOCTH;

YMEHUE UCIO0JIb30BaTh COOTBETCTBYIOIIME APIYMEHThI, OHOJIOTHYECKYIO
TEPMHUHOJIOTHIO M CHMBOJIMKY JJIs JOKa3aTeIbCTBAa POJCTBA OPraHU3MOB Pa3HbIX
CUCTEMATUYECKUX TPYIII, B3aUMOCBSI3U OPTAaHU3MOB U CPEJIbI OOUTAHMS, EAMHCTBA
YEJIIOBEUECKUX pac, HEOOXOJIMMOCTH COXPAaHEHHS MHOTrooOpasusi BHUIOB U
HKOCUCTEM KAaK YCIIOBHUS COCYILIECTBOBAHUSI PUPOJIbI U YEJIOBEUECTBA;

yMEHUE pelaTh OMOJIOTMYECKUE 3a7a4H, BHIABISATh IPUUUHHO-CIIEICTBEHHbBIE
CBSI3U MEXKITY UCCIEAYEMbIMU OMOJIOTHUECKUMH TIPOIIECCAMU U SBJICHHUSIMH, JI€TIaTh
BBIBOJIBI ¥ TIPOTHO3BI HA OCHOBAHUU TIOJYYEHHBIX PE3YyJIbTaTOB;

yYMEHHUE BBINOJIHATh JIA0OpATOPHBIE M MpakTUYeCKue paboThl, COOJIOIAThH
npaBuiia Mpu padboTe ¢ y4eOHBIM U J1abOpaTOPHBIM 000PYI0BAHUEM;

YMEHHUE BBIJIBUTATh THUIIOTE3bl, MPOBEPATH UX OSKCIEPUMEHTAIbHBIMU
cpenctBamu, (GOPMYTUPYS II€JIb HCCIENOBAHUSA, AHAIU3UPOBATH TOJYYCHHBIC
pe3yibTaThl U J€NaTh BHIBOIBI,

YMEHHUE Y4YacTBOBaTh B y4eOHO-HMCCIIEOBATEIbCKON paboTe 1Mo OHOJIOoTruH,
9KOJIOTMU W MEJIULIMHE, MPOBOJAMMON Ha 0a3e IIKOJbHBIX HAyYHBIX OOLIECTB, U
nyOJMYHO  OPEACTaBNIATh  IOJYYEHHBbIE  PE3yJIbTaTbl HAa  YYEHHYECKHX
KOH(EPEHITUSX;

yYMEHUE OILEHMWBATh TUMOTE3bl M TEOPUU O MIPOUCXOKICHUHU KU3HU, YETOBEKa
U 4YEIOBEYECKUX pac, O MPUYMHAX, MOCIEICTBUIX U CHoco0ax MpedoTBpalleHUs
ro0aabHbIX U3MEHEHUM B Ouocdepe;

YMEHUE OCYIIECTBIATh OCO3HAHHBIA BBIOOp Oyaymied mpodeccuoHaATbHON
NESTENHHOCTU B 00JIACTU OMOJIOTUH, SKOJIOTUH, IPUPOIOTIONB30BAHUS, MEIUITUHBI,
OMOTEXHOJIOTUH, TICUXOJOTUU, BETEPUHAPHUH, CEIHCKOIO0 XO35AWUCTBA, MHUIIECBON
IPOMBIIIIEHHOCTH, YIJyOJATh MO3HABATENIbHbI WHTEPEC, HaIpaBJICHHBIM Ha
OCO3HAaHHBIM  BBIOOP  COOTBETCTBYIOIIEH  Mpoeccuu U IPOJOJIKEHUE
OMOJIOTUYECKOTO O00pa30oBaHUs B OPTaHU3AIUSAX CPEAHETO MPOPECCHOHAIBHOTO U
BBICIIIETO 00Opa30BaHUA.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
Ne /i KonTtpoubnbie | IIpakTnueckue
NMPOrpamMMbl Bcero o0pa3oBaTebHbIC
padoThI padoThI pecypesI
1 buonorus kak Hayka
2 JKuBbIE CHCTEMBI I X U3YYEHUE
3 buonorus knetku 0.5
4 XuMuyeckas opraHusanus KIeTKH 10
5 Crpoenue U pyHKUIUH KICTKU 8 2
6 OOMeH BellecTB U MpeBpallleHrue Y HEPTUH B 9 1
KIIETKE
7 Hacnencrennas unpopmanus u 9 0.5
peanuzanus e€ B KJIeTKe
JKU3HEHHBIN UK KIETKU 6 1
9 CtpoeHue U pyHKIMH OpraHU3MOB 17 1.5
10 Pa3sMHOkeHUE U pa3BUTHE OPraHU3MOB 8 1.5
1 ['eHeTnKa — HayKa 0 HaCJIeICTBEHHOCTH U ) 0.5
M3MEHYUBOCTH OPTraHU3MOB
12 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHYMBOCTHU 6 1
14 I'eneruka yenoBeka 3 0.5
15 Cenexuusi OpraHu3MOB 4 1
16 buoTtexHoOrUs M CHHTETHYECKast OMOJIOTHS 4
17 Pe3epBHOE Bpems 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13




11 KITACC

KouunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHMe pa3iesioB U TeM (undgposbie)
Ne /i Kontpoabsnsie | IlpakTnyeckue
NMPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsl
| 3apoxaAeHUE U Pa3BUTUE IBOIFOLUOHHBIX 4
MpeJICTaBICHUN B OMOJIOTHUHI
MukposBonronus 1 €€ pe3yJIbTaTbl 14 2
MakposBonronus U €€ pe3yJbTaThl 6
[TpoucxoxaeHre u pa3BUTHE KU3HU Ha
4 15 1.5
3emuie
5 [IpoucxoxaeHue 4enoBeKka — aHTPOIIOTEHES 10 1
DKOJIOTHsl — HayKa O B3aMMOOTHOILIEHUAX
6 OPraHU3MOB M HAJOPTaHU3MEHHBIX CUCTEM 3 0.5
C OKpYKarollleu cpenon
Opraau3Msl U cpesia 0OUTaHus 1.5
DKOJIOTHs BUJOB U MOIMYJISUN 0.5
DKoJorusi coo01ECTB. DKOIOrHYECKHe
9 12 0.5
CHUCTEMBI
10 Buocdepa — rmobanpHast sKocucTemMa
11 UYenoBek 1 OKpysKaromas cpeaa
12 PesepBHOE Bpems
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 0 7.5







IHOYPOYHOE INTAHUPOBAHMUE
10 KITACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acoB

Bcero

KonTpoJbHbie
padoThI

IIpakTHYeckue
padoThI

JlaTa
U3YYeHUS

JJIeKTPOHHbIE
nu(ppoBbIe
o0pa3oBaTe/bHbIE

pecypcbl

buonorus kak KOMITJICKCHAsI HAyKa U Kak
9acTh COBPEMEHHOTO 00IIecTBa

JKuBEIe CUCTEMEI U UX CBOMCTBA

YpoBHEBas opraHusanus )KUBbIX CUCTEM

HcTopust OTKPHITUS U U3YUEHHUS KIIETKU.
Knerounas Teopust

Metonasl MOJIEKYJIAPHON U KJIETOYHON
ouonoruu. [IpakTuueckas padbora
«M3ydeHre METOI0B KJIETOYHON OMOJIOTHH
(xpomatorpadusi, 5ekTpodopes,
nuddepeHnranbHoe EHTPUGYTUPOBaHUE,
ITLIP)»

0.5

XMMHYECKUHN COCTAB KIIETKU

MuHepanbHbIe BEIECTBA KISTKH, HX
Ouosoruueckas poiib

Opra"ndecKkue BenecTBa KISTKH — OCIKH.

JlaGopaTopnas pabora «O0HapyKeHHe
OEITKOB C MOMOIIBIO Ka4eCTBEHHBIX
peaxkuuiny

0.5

CaoticTBa, K1accudukanys 1 GyHKIUN
OenKoB




OpFaHI/I‘ICCKI/Ie BCIICCTBA KIICTKHU —

10
YTIIE€BOIbI

1 Opranuyeckue BEIECTBA KIETKH —

JIUIH 1B
Hyxkneunossie kucnotsl. JIHK u PHK.

12 JlaboparopHnas pabota «VccnenoBanue 0.5
HYKJIEMHOBBIX KHCJIOT, BBIJEJIEHHBIX U3
KJIETOK Pa3JIUYHbIX OpPraHU3MOB)

13 Crpoenue u pynkuun ATD. [Ipyrue
Hykiaeouarpudocdarer (HTD)

14 CexsennpoBanue [IHK. Meroast
T€HOMUKH, TPAHCKPUIITOMUKH, IPOTEOMUKHU

15 Metoabl cTpyKTypHOH OHOJIOTUU

16 Tune! knetok. [IpokapuoTnueckas KieTka
CrpoeHune 3yKapuoTHYECKOH KIIETKH.

17 [TpakTuyeckas pabora «3yueHue cBOiCTB 0.5
KJIETOYHOH MeMOpaHbD»

18 [ToBepXHOCTHBIN anmapaT KJIETKH
OnHoMeMOpaHHbIE OPraHOU bl KJIETKH.

19 [TpakTnueckas pabota «M3yuenue 0.5
JBUKEHUSI LIUTOIIa3Mbl B PACTUTENBHBIX
KIIETKaxX»

[TosryaBTOHOMHBIE OPIaHOUABI KIETKH:

20 MUTOXOHJIpUH, I1acTubl. JlabopaTopHas 0.5
pabota «/ccnenoBanue niaazMoinsa u '
JIETUIa3MOJIN3a B PACTUTENIBHBIX KIIETKAX)

21 HememOpaHHbIe OpraHOUIbI KIETKU

22 Crtpoenue u QyHKINHA sIpa




23

CpaBHI/ITeJ'H)Haﬂ XapaKTCPUCTHKA KIICTOK
sykapuort. JlabopaTopHas pabora
«M3y4yeHne cTpoeHUs KIIETOK pa3InYHbIX
OPTraHU3MOBY

0.5

24

ACCUMUIISITIVS U TUCCUMIISIINS — JIBE
CTOPOHBI MeTaboau3Ma. THrb oOMeHa
BemecTB. JlabopaTopHas pabora
«/3yueHue KaTaIUTUYECKOW aKTUBHOCTH
bepMeHTOB (Ha MpUMepe aMuIIa3bl WK
KaTasasbl)»

25

DepMEHTAaTUBHBIN XapaKTep peakiui
KJIETOYHOTO MeTabonmu3Mma. JlabopatopHas
pabota «3yueHue hepMeHTaTUBHOTO
pacieruieHus epoKCcHia BOJA0poa B
PACTUTETBHBIX M )KUBOTHBIX KJIETKAX)

0.5

26

benku-akTuBaTOphl U OEIKU-UHTUOUTOPHI

27

ABTOTpO(DHBIN THIT 0OMEHA BELIECTB

28

dorocuures

29

Xemocuntes. Jlaboparopnas pabota
«CpaBHeHHe npoLeccoB (poTocuHTE3a U
XEMOCHHTE3a»

0.5

30

AHa’poOHbIe OpraHn3Mbl. Busl OposkeHus.
JlaGopatopHas paborta «CpaBHEeHHE
MIPOIIECCOB OPOKEHHUSI U TBIXaAHUS

31

AspoOHBIC OpraHU3MBI. DTaIlbl
HHEPreTUYECcKOro ooMeHa. DHeprus
MEeMOPaHHOTrO I'PaJMeHTa IPOTOHOB.
Cunte3 AT®: Pabora nporonnoit ATD-




CHHTAa3bl

O00011IeHNE U CUCTEMATU3ALUS 3HAHUH 110
teme "OOMeH BeLeCcTB U MpeBpalleHue

32 sHepruu B kiietke" / KontponbsHas paborta
o Teme "OOMEH BeIEeCTB U MPEBpaIleHre
SHEepruu B KieTke"

33 Peaknuu MaTpU4HOIO CUHTE3a

34 Tpanckpunuus — mMarpuynslid cuHTe3 PHK

35 Tpancisiius u e€ 3Tanbl

16 Konuposanue amuHokucioT. Poib
pubocoM B OMOCHHTE3e OenKa

37 Opranuzanys reHoMa y pokapuor u
AYKapuoT

13 MonekynspHble MEXaHU3MBbI SKCITPECCUU
T€HOB y 3YKapHOT
Bupycel — HekneTounbie GOpMBI KU3HH U

39 obnuraTHbIC Mapa3uThl. [IpakTudeckas 0.5
pabota «CozaHue MOJeNu BUpycay

40 BupycHble 3a001eBaHMsI YEI0BEKA,
KUBOTHBIX, PACTCHUI

41 HanotexHonoruu B OUOIOTHH U MEAUIIMHE

42 JKu3HeHHBIN MK KIETKH

43 Matpununstii cunres JJHK
Xpomocowmsl. JTabopartopHast pabota

44 «M3ydyeHne XxpoMOCOM Ha TOTOBBIX 0.5
MUKpOIIpenaparax»

45 JleneHne KJIETKHM — MHTO3




Tunel kneTok. KapuokuHes U IUTOKUHES.
Perynsanus ;xM3HEHHOTO IIUKJIA KJIETOK.

46 JlabopaTtophnas pabora «Habmronenue 0.5
MHUTO32 B KJIETKaX KOHUYMKA KOPEILKa JIyKa
(Ha TOTOBBIX MUKpOIIpenapaTax)»
O0001eHne 1 cUCTEMAaTU3ALMS 3HAHUI 110
temaMm "HacnencrBennas nndopmanus u

47 peanuzanus ee B kierke", "JKu3HeHHbI
nuki kietkn" / KontposbHas paboTa mo
TeMme "Peakiuu MaTpu4HOro cUHTE3a"

48 OpraausM Kak equHOE 1110

49 Tkanu pacrenuii. JlaboparopHas padota 0.5
«3y4yeHune TkaHeH pacTEHUN» ’
TKaHM )KMBOTHBIX U YEJIOBEKA.

50 JlaGopaTopHas pabora «3yueHnue TkaHen 0.5
JKUBOTHBIX»
Opransl. CucreMsl opranos. JlaboparopHas

51 pabota «3y4ueHue opraHoB [IBETKOBOTO 0.5
pacTeHus»

52 Ornopa Tena opraHu3MoB

53 JIBrm>keHre opraHu3MoB

54 [Iutanue opranu3mMoB

55 [IutaHue MO3BOHOYHBIX KUBOTHBIX.
[IumeBapuTenabHas cUCTEMa YEJIOBEKa

56 JlpixaHue opraHu3MoB

57 JpIxaHue Mo3BOHOYHBIX KUBOTHBIX U
YeJloBeKa

58 TpaHcOpT BEIIECTB y OPraHU3MOB




KpoBeHocHas crcteMa mo3BOHOYHBIX

> ’KMUBOTHBIX U Y€JIOBEKa

60 Brinenenue y opranu3smon

61 3anmTa y OpraHu3MoB

62 MMMyHHas cucTeMa 4einoBeKa

63 Pa3znpaxxuMocTh U perynanus y
OpraHU3MOB

64 ['ymopanbHas peryyisiius 1 SHIOKpHUHHAS
CHCTEMa KUBOTHBIX U YEJIIOBEKA

65 DopMBbI pa3sMHOXKEHHSI OPTaHU3MOB

66 [TonoBoe pa3zMHOXKEHUE

67 Meiio3
I"ameTorenes. OOpa3oBaHHe U pa3BUTHE

68 MOJIOBBIX KJIeTOK. JlabopaTopHas paborta 0.5
«/3yueHue cTpoeHHUs MOJIOBBIX KJIETOK Ha '
TOTOBBIX MUKpPOIIpenapaTax»

69 NunuBuyansHOE pa3BUTHE OPTaHU3MOB —
OHTOT'€HE3

70 3akajKa OpraHOB U TKaHEW U3
3apOABILIEBBIX JTUCTKOB
PocT u pa3BuTHE JKUBOTHBIX.

71 JlaboparopHas paboTa «BrisiBieHue 0.5
MIPU3HAKOB CXOJCTBA 3apOAbIIIEH
MMO3BOHOYHBIX YKMBOTHBIX)
Pa3zMmHOXeHME U pa3BUTHE PACTECHMUIA.

72 JlaGopaTtopHnas pabora «CTpoeHue OpraHoB 0.5
Pa3MHOKEHHUS BBICILIUX PACTCHUID)

73 0O0001eHne 1 cUCTEMaTU3ALMS 3HAHUI 110




teme "Ctpoenue u GyHKIUN OPraHu3MoB" /
Kontponbnas padora o teme "CtpoeHue u
(GyHKIMH OpaHU3MOB"

HCTOpI/ISI CTAHOBJICHUSA U PA3BUTHA
FCHCTUKH KaK HayKH. OCHOBHBIE TTOHSITHUS U

74 CHUMBOJIBI TeHeTHKH. JIabopaTopHas pabota 1 0.5
«JIpo3oduna kak 0OBEKT TCHETHUECKUX
HUCCIIETOBAHUIN»
3aKOHOMEPHOCTH HACJIEIOBAHUS
pU3HaKoOB. MoHOrMOpUIHOE

75 ckpemuBanue. [Ipaktuueckas padota 1 0.5
"N3ydeHue pe3yabTaTOB MOHOTHOPHIHOTO
CKpeluBaHusl y Apo30duibr”

76 [{uTonornyeckre OCHOBBI MOHOTHOPHIHOTO 1
CKPEIIUBAHUS

77 AHanm3upytolee ckpenuBanue. Hemonnoe 1
JTOMHHHUPOBaHUE
JurnbpuaHoe CKpemuBaHue.

73 [TpakTrueckas padota «3yuenue | 0.5
pPe3yNbTaTOB TUTHOPUIHOTO CKPEIINBaHUS '
y Ip030(HUIBDY

79 [{uTonoruyeckrne OCHOBBI TUTHOPUTHOTO i
CKpEIIUBAHUS

80 CueruieHHOE Hacle0BaHUE IPU3HAKOB 1

81 XpOMOCOMHasi TEOpHUsI HACIEACTBEHHOCTH 1

82 I'eneruka nmona 1

83 I'eHoTHm KakK 11e710CTHAS CUCTEMA 1

84 I'eneTYECKUI KOHTPOJIb Pa3BUTHL 1




paCTCHI/IfI, JKHUBOTHBIX U YC€JIOBCKA

85

N3MeHUnBOCTH ITpU3HAKOB. BHibl
U3MEHYUBOCTH

86

MoaudukanroHHass U3MEHIYUBOCTh

87

BapuannoHHBIN psii 1 BapUallMOHHAs
KkpuBas. Jlaboparopnas padota
«HMccnenoBanue 3akOHOMEpHOCTEN
MO (UKAITIOHHON U3MEHUNBOCTH.
ITocTpoeHne BaprallMOHHOTO psiaa U
BapHAIlMOHHON KPUBOII»

0.5

88

I'enmoTunmueckast ©3AMEHYHNBOCTD.
KomMmbOunaTBHasg H3MEHYUBOCTE

89

MyTannoHHast U3MEHUYHUBOCTD.
[TpakTuyeckas padora «MyTtanuu y
Tpo30¢uiIbl (Ha TOTOBBIX
MUKpOIIpenaparax)»

0.5

90

3aKOHOMepHOCTI/I MYTAllUOHHOI'O ITponecca.
ONUreHETHKA B SIIUTCHOMUKA

91

O00011eHNEe U cCUCTEMATU3ALMS 10 TEME
"I'eneTrKa - HayKa O HaCJIEACTBEHHOCTH U
W3MEHYMBOCTH OPTaHU3MOB" /
KoHntponbHas pabora o teme "['enernka"

0.5

92

I'eneruka uenoeka. [Ipakruueckas pabora
"CocTaBiieHHE U aHAJIU3 POJIOCIOBHON"

93

MeTtoabl METUITMHCKON T€HETUKH

94

3HayeHne MEIUIINHCKON T€HETUKHU B
MPENOTBPALICHUHN U JICUEHUH TEHETUUYECKUX
3a00JIEBaHUN YeIOBEKA

0.5




95

OCHOBHBIC TIOHSATHUS CEJICKIIHH.
JlaGopaTtopnast pabora "N3yueHnue copToB
KyJbTYPHBIX PACTCHUI U TIOPOJI JOMAITHUX
JKUBOTHBIX"

0.5

96

MeTob! ceneKIMOHHOM paboTHI.
JlaGopaTtopHnas pabota "M3yueHue MeTon0B
CEJIeKIIMU pacTeHHil"

97

JloCTIKEHMS CeNeKIIMU PaCTeHUN U
*KUBOTHBIX. [IpakTnyeckas pabora
"[IpuBuBKa pacreHuii"

98

CoxpaHeHue, U3y4eHHue U UCIOJIb30BaHUE
TEHETUUYECKUX PECYPCOB

0.5

99

buoTtexHoorus kak Hayka U OTpacib
npousBojacTBa. [IpakTuyeckas pabora
"N3yueHne 0ObeKTOB OMOTEXHOJIOTHH"

100

OcCHOBHBIC HaNPABIICHUS] CHHTCTUICCKUHT
ounoJiornu

101

XpOMOCOMHaH U TCHHAs UWHXKCHCPUS

102

MenumnuHcKkre OMOTEXHOIOT NI

OBIIEE KOJIMYECTBO YACOB I1O0
[NPOTPAMME

102

13.5




11 KITACC

Ne
n/n

Tema ypoka

KoanyecTBO 4acos

KonTpoabnsbie

Bcero
padoThI

IIpakTHYeckue
padoThI

Jlara
U3y4eHust

DJIeKTPOHHBIE
ungponbie
oOpa3oBaTe/ibHbIE

pecypcbl

OpomonronHas teopus Y. Jlapsuna

JIBMoKyILME CHIIBI 3BOJIFOIMU BUAOB 110 Y.
JapBuny

boprba 3a cymecTBoBaHUE, €CTECTBEHHBIH
Y UCKYCCTBEHHBIN 0TOOD

DopMUPOBAHUE CUHTETUYECKON TEOPUH
HBOJIIOLIUU

DTaribl HBOJIIOIMOHHOTO MPOIEcca:
MUKPOIBOIIONHNS U MaKPOIBOITIOLIUS

HOHyJ’IHL{I/IH — DJICMCHTAapHad CANHUIIA
9BOJJOINMH

3aKOH r€HeTU4YEeCKOro paBHOBecHs JIK.
Xapau, B. BaiinOepra. JlabopaTopHas
pabota «BbIsiBJICHUE U3MECHUYUBOCTH Y
0cobeii OTHOTO BUAA»

0.5

DOneMeHTapHbIe (PaKTOPHI IBOTIOIIUN

OS¢ ekt ocHoBarens. Ipdexrt
GYTBIHOqHOF O T'OpJIbIIIKa

10

Murpauuu. M30a0uu nomyJasiuii:
reorpaduyeckas, OHoJIoruIecKas

11

EcTectBeHHbI 0TOOP — HaNpaBIISIIOIIMMA
(hakTOp IBOJIIOIIUHU




12

[TonoBoii oT60p

13

[Tprcnoco0aeHHOCTh OPTaHU3MOB KaK
PE3yJIbTaT MUKPOIBOJTFOIIHH.
Jlaboparopuas pabota «3ydecHne
apoMopdh030B U UANOANANITALIUN Y
pacTeHUH U KUBOTHBIX»

0.5

14

[Tpumeps! prCTIOCOOIEHHUH Y OpraHU3MOB:

Mopdonoruueckue, GU3NOIOTHIECKHE,
OHMOXMMUYECKHUE, TTOBEICHUECKHUE.
Jlaboparopruas padota «I[Ipucrnocobnenus
OpPraHU3MOB U UX OTHOCHUTEIIbHAS
11e7IECO00PA3HOCTHY

0.5

15

Bun, ero kpurepuu u CTpyKTypa.
Jlaboparopnas pabota «CpaBHEHHUE BUIOB
110 MOP(OJIOTHIECKOMY KPUTEPHIO»

0.5

16

Crpykrypa Buza

17

BunoobpazoBanue kak pe3yabTaT
MUKPO3BOJTFOITUN

18

CBs3b MHKPO3BOJIIOIUHA U SITUACMHUOJIOT A

19

Makpossosmtonus. [Taneontonornyeckue
METObl U3YUYEHUS IBOIOIIUN

20

buoreorpaduyeckue MeToabl U3ydeHUS
SBOJIIOLIUN

21

9M6pI/IOJ'IOFI/ILIeCKI/IC 1 CPAaBHUTCIIbHO-
MOp(I)OJlOFI/I‘-IeCKI/IC MCTOABI U3YUYCHUA
9BOJJIOIIMH

22

MonekynsipHO-TeHETHUECKUE,
OMOXMMHYECKHE U MAaTEeMaTUYECKUE




MCTOABI U3YYCHHA 3BOJIIOIUN

23 OO111e 3aKOHOMEPHOCTH 3BOJIOIMU
24 AnantuBHas paguanusa. HepaBHOMEpHOCTH
TEMIIOB HBOJIOLNH
25 HayuHble runoresbl NpOMCX0XKIEHUS
KU3HU Ha 3emiie
26 JloHay4HbIe MTPECTABICHUS O 3apOXKACHUU
KU3HU
7 OcCHOBHBIE 3Talbl HEOPraHU4YECKON
IBOJIIOLIUU
28 I'unoressl 3apokKACHUS KU3HU
Uctopus 3emiin 1 MeTOABI €€ U3yUCHUS.
29 JlabopartopHnas pabora «3yuenue u 0.5
OIMCaHME UCKOTAEMBIX OCTATKOB JIPEBHUX
OpPraHHU3MOB»
30 HauanbHble 3Tarsl opraHn4eckoin
9BOJIIOLIUU
31 DBOIOLUS 3YKapUOT
OCHOBHBIE 3Tallbl YBOJIOLUU
1 pactutensHOro mupa. [Ipaktuueckas 0.5
pabota «M3y4yeHune ocoOeHHOCTEH '
CTPOEHMSI pACTEHUI Pa3HBIX OTIEIIOBY
13 OCHOBHBIE 3Talbl YBOJTIOLMH KUBOTHOTO
Mupa
OBosntonus )KUBOTHBIX. [IpakTuyeckas
34 pabora «M3yuenue ocoOeHHOCTEH 0.5
CTPOEHHMSI TO3BOHOYHBIX )KMBOTHBIX)
35 Pa3BuTHe *u3HM Ha 3eMIle 110 3paM U




nepuoiaM

MaccoBbie BBIMUPAHHUA — 3KOJOTNUYCCKUC

36 1
KPU3UCHI MPOILIIOTO

37 CoBpeMEHHBIN IKOJIOTUYECKUN KPU3ZHUC, €T0 1
0COOEHHOCTH
CoBpeMeHHasl cucTemMa OpraHu4ecKoro

38 Mupa. OCHOBHBIE CUCTEMATHUYECKHE 1
IPYIIBI OPTAaHH3MOB
O06o001eHre 1 cucTeMaTu3alus 3HaHui 10
TeMaM "MUKpO3BOJIIOLUS U €€

39 pe3yabTaThl”, "MakposBOIIOLUS U €€ 1
pe3ynbratel"/ KonTposbHas padoTa 1o
teme "OBomonus"”

40 AHTpPOIIOJIOTHSI — HAyKa O YEJIOBEKE 1

A1 PazBuTune npencrapieHuit o |
MIPOUCXOXKJACHUN YeJIOBEKa
MecTo yenoBeka B CHCTEME
opranudeckoro mupa. JlaboparopHas

42 pabora «M3yuenne ocoOeHHOCTEH 1 0.5
CTPOCHHSI CKeJleTa YeJI0BeKa, CBSI3aHHBIX C
MPSIMOXOXKICHUEM»

43 JIBrKyIMe CHIIbI aHTPOIIOTEHE3a 1
44 CooTHoleHrne OMOTOTHUECKUX U I
COLIMAJILHBIX (PAKTOPOB B AaHTPOIIOTEHE3E
45 OcHOBHbIE CTaIUU aHTPOIIOT€HE3a 1
46 [TaneoreHeTnka u najieoOreHOMHUKA 1
47 DBOJTIONHS COBPEMEHHOTO YeJIOBEKA 1

48 UYenoseueckue pacel. [Ipaktnueckas 1 0.5




pabota «3yueHue 3K0JIOrHIeCKuX
aJanTalyi 4eJIoBeKay

MG)K,Z[I/ICI_II/IHJII/IHapHBIG MCTOAbL

49 1
AHTPOIIOJIOTHH

50 3apoKICHUE U Pa3BUTHE SKOJIOTUHU 1
Mertoas! skonoruu. Jlabopatopnas padora

51 «M3yueHne MeTo10B HKOJIOTHYECKUX 1 0.5
HCCIIEA0BAHUIN

5) 3HaYeHHe KOJOTMUECKUX 3HAHUM 115 1
YeJI0BEKa

53 DKoJsornueckue GakTopsbl |
Abnortnueckue paxkropsl. CBeT Kak

54 sKojornyeckuii paxrop. JlabopaTopHas | 0.5
pabota «BblsiBneHne npucnocobdaeHuit '
OpPraHMU3MOB K BIIUSIHUIO CBETa»
Abuotnueckue Qaxropsl. Temneparypa
KaK 9KOJIOTUYECKUN (haKTop.

55 Jlaboparopuas padota «BrisiBieHue 1 0.5
MPUCTIOCOOTICHUH OPTaHN3MOB K BITHSTHHIO
TEMIIEPATYPb»
AbuoTtnueckue paxkropsl. BraxxHocTs Kak

56 skosiornueckuit pakrop. JlaboparopHas | 0.5
pabota « AHATOMHUYECKHE OCOOEHHOCTH '
pacTeHui U3 pa3HbIX MECT OOUTAHUSD»

57 Cpenpl 0OuTaHUsI OPraHU3MOB 1

58 buonornueckue puTMbl 1

59 ’Kuznenusie popMbl OpraHu3MOB 1

60 buotnueckue gpakTopsl 1




3HayeHne OMOTUYECKUX B3aMMOIECHCTBUM

61 JUIsl CYIIECTBOBAHUS OPTaHU3MOB B CpeJie
oOuTaHus

6 DKOJOTHYECKHE XapaKTePUCTHKU
TOTTYJISIITHH
OcHOBHbIE TTOKA3aTENN MOMYJISIIIHN:

63 YHCIIEHHOCTD, TUIOTHOCTh, BO3pACTHAS U
MOJIOBAst CTPYKTypa
OCHOBHBIE TIOKA3aTEJN TOITYJISIIH:

64 POXTIaeMOCTh, IPHPOCT, TEMI POCTa,
CMEPTHOCTh, MUTPALIUN

65 DKoJoruueckasi CTpyKTypa nomyJsuu

66 JlnHaMuKa MOMYJISAUUU U €€ PETyIISIIHS

67 KpuBbie pocTa 4HCICHHOCTH TOITYJISIIHH.
KpuBbie BBDKHBaHUS
DKoJioruueckasi HuIIa Buja.

68 Jlaboparopnas padota «I[Ipucrnocodnenus 0.5
CEMSTH PACTCHHH K PACCEIICHUIO»

69 Bun xak cucrema nonyJisinuin

70 3aKOHOMEPHOCTH TOBEJICHUS ¥ MUTPAIIAN
KUBOTHBIX

71 Coo0111ecTBO OPraHu3MOB — OHOLIEHO3

72 DKocucTeMa KaK OTKphITasi CUCTEMa

7 KpyroBopoT BemecTB 1 MOTOK SHEPTUU B
IKOCHCTEME

74 OCHOBHBIE TIOKa3aTeJIN YIKOCUCTEMBI

75 DKOJIOrM4eCcKUe MUpaMu/Ibl




76 N3menenus coo0111ecTB — CYKIECCHH

77 [TpupoaHbie 3KOCHCTEMBI. DKOCUCTEMBI
03€p U peK. DKOCUCTEMbI MOpPEN U OKEaHOB

73 [IpupoaHbie 3KOCUCTEMBI. DKOCUCTEMBI
TYHJIp, JIECOB, CTENEH, MyCTHIHB

79 AHTPONIOT€HHBIE IKOCUCTEMBI

20 Ypboskocucremsl. [IpakTuueckas padbota 0.5
«M3ydeHue u onucanue ypooIKOCUCTEMbD) '
3aKOHOMEPHOCTH (POPMHUPOBAHUS

81 OCHOBHBIX B3aUMOJICHCTBUN OPraHU3MOB B
HKOCUCTEMAX
MexaHu3Mbl BO3IEUCTBUS 3arpsI3HEHUN

2 pa3HBIX TUIIOB Ha CyOOPTraHU3MEHHOM,
OpTaHU3MEHHOM, MOIYJISIIMOHHOM U
HKOCUCTEMHOM YPOBHSIX

23 buocdepa — obmerutanerapHasi 060109k
3emn

84 VYuenue B. U. Bepnanckoro o 6nochepe

25 3aKOHOMEPHOCTH CYIIECTBOBAHUS
o6uocdepsl

26 KpyroBopoTsl BelecTs u
OMOreOXMMHYECKUE ITUKITBI

27 3oHanbHOCTH OHMochepsl. OCHOBHBIE
OMOMBI CYyIIIH

88 YcroitunBocth 6uocheps

89 DKOJIOTUYECKUE KPU3UCHI U UX TTPUUUHBI

90 BosneticTBue uenoBeka Ha onochepy




AHTPOIIOr€HHOE BO3JEHCTBUE Ha

o1 PaCTUTENbHBIN U KUBOTHBIA MU !
92 Oxpana npupozsl 1
93 OCHOBHBIE TPUHIUITBI YCTONYUBOTO 1
pa3BUTHSA YEIOBEUYECTBA U IPUPO/IBI
PanmonansHoe Npupoa0N0Ib30BaHNE U
94 coXpaHEHHEe OMOJIOTUYECKOTO 1
pazHooOpa3us 3emin
O06o001eHre 1 cucTeMaTu3alus 3HaHui 10
TeMaM "DKOJIOTHS - HayKa O
B3aMMOOTHOIIEHUSX OPTraHU3MOB JIPYT C
JIPYTOM M HaJIOPTaHU3MEHHBIX CUCTEM C
95 oKpy>karoient cpenoi”, "Oprannu3msl u |
cpena ooutanus", "IKOJOTHUS BUIAOB U
nonyJsaus”, "IK0oJI0THs COOOIIECTB.
Okonornyeckue cucrems!”, "buocdepa -
rinobanbHas 3kocucreMa” / KoHTponbHas
pabota o Teme "Dxoorus"
96 Pe3epBHbIil ypok 1
97 PesepBHbIit ypok 1
98 Pe3epBHbIil ypok |
99 PesepBHbIit ypok 1
100 Pe3epBHbIil ypok 1
101 PesepBHbIii ypok 1
102 PesepBHbIil ypok 1
OBUIEE KOJIMYECTBO YACOB I10 102 75

[TPOTPAMME







ITPOBEPAEMBIE HA EI'D ITO BUOJIOI'MM TPEBOBAHUA K
PE3YJBTATAM OCBOEHHWS OCHOBHOI OFPA3OBATEJIbHOM
IMPOI'PAMMBI CPEJJHETI'O OBIIET'O OBPA3OBAHMUA

Kon
NPOBepPsIeMOro
TpeOoBaHus

IIpoBepsiemble TpeGOBaHUS K MPeIMETHBIM Pe3y/JbTATAM OCBOEHUS
OCHOBHO# 00pa30BaTeJIbHOI NMPOrpaMMbl CpeHero 0011ero
o0pa3oBaHus

CdopMUpOBaHHOCTh 3HAHUW O MECTE M POJM OWOJIOTHU B CUCTEME
€CTECTBEHHBIX HayK, B dbopMupOBaHUU COBPEMEHHOI
€CTECTBEHHOHAYUYHOM KapTHUHBI MUPA, B TO3HAHWU 3aKOHOB MPUPOJIBI U
PEIICHNH KU3HEHHO BaXKHBIX COLUATbHO-3THYECKUX, SKOHOMHUECKHUX,
HKOJIOTMYECKUX MPOOJIEM YEeIOBEUECTBA, a TAKKE B PEILICHUU BOIPOCOB
paIoOHATBHOTO MIPUPOIONIONL30BaHus, B POPMUPOBAHUHN IIEHHOCTHOTO
OTHOIIIEHUS K MPUPOJIE, OOIIECTBY, YEIOBEKY; O BKIAJe POCCUUCKUX U

3apyOeKHBIX YUEHBIX — OMOJIOTOB B pPa3BUTHE OUOJIOTHH

Brnanenne cucremoil 3HaHMIT 00 OCHOBHBIX METOJAax HAyYHOTO
IMO3HaHHA, HCIIOJB3YEMBIX B OHOJIOTMYECKHUX HUCCIICAOBAHUAX KUBBIX
O0OBEKTOB M 3KOCHUCTEM (ONHUCaHHE, W3MEpPEHUE, IPOBEACHUE
HaOmroieHuil); crmocob0aMu BBIABICHUS M OLIGHKU AHTPOMOTE€HHBIX
WU3MEHEHHH B IPHPOJIE.

VYMeHnue BBIJIBUT'aTb TUIIOTE3bI, MPOBEPATH HX JSKCIICPHUMCHTAJIbHBIMU
cpencTBaMu, (GOpPMYJIHpPYys LeJlb HCCICIOBAHUS, AaHAJIU3UPOBATH
MOJIyYeHHBIE PE3YJIbTAThI U JIEJIaTh BHIBO/IBI.

BeisBeHHE 3aBUCHMOCTH MEXIy HCCIEAYeMbIMH BEIMYMHAMH,
00BsICHEHHE TIOJYUYEHHBIX PE3YyJbTAaTOB U (POPMYJIMPOBAHNUE BHIBOJOB C

HCIIOJIb30BAaHUEM HAay4YHBIX IIOHATUH, TEOPUH U 3aKOHOB

YMeHue BiageTb CHCTEMOH OHOJIOTMYECKUX 3HAHMH, KOTOpas
BKJIIOYAET: OCHOBOIOJIAraloIie OWOJIOrMYEeCKHe TEPMUHBI U TIOHATHS
(KM3HB, KIIETKA, TKaHb, OpraH, OpraHu3M, BUJ, MOMYJISALUS, SKOCHCTEMA,
ouorieHo3, Omocdepa; METabOIM3M, TOMEOCTa3, KICTOUYHBIH WMMYHHUTET,
OuocuHTe3 Oenka, OWONONMMEPBI, JTUCKPETHOCTb, CaMOpEryJIsLus,
CaMOBOCIIPOU3BE/ICHHUE, HAaCJIEJCTBEHHOCTb, WU3MEHYUBOCTb,
HHEPro3aBUCHUMOCTb, POCT U Pa3BUTHE);

Owonornyeckre Teopuu: KierouHas Tteopus 1. IlIBanmna, M.
[Ineitnena, P. BupxoBa; KJIOHaIbHO-CENEKTUBHOIO MMMyHHUTeTa II.
Opnux, .M. MeunukoBa, XpoMOCOMHasi TEOpHUS HACIEACTBEHHOCTH T.
Moprana, 3akoH 3apogsimeBoro cxonactsa K. Bbapa, sBomronmonHas

teopuss Y. JlapBuHa, CHHTETHYECKass TEOPHsS DSBOJIOLHMH, TEOPHS




antporiorere3a Y. Jlapsuna; Teopus Oumoreornenosza B.H. Cyxkauéra;
yuenue H.M. BaBunoBa o meHTpax MHOrooOpa3us M HPOHCXOMXKICHUS
KyJbTypHbIX pacteHuid, yudenne A.H. CeseproBa o0 myTsix u
HaIpaBJIeHUAX 3BoJIIOIMH, yueHue B.W. Bepnanckoro — o 6uocdepe);
3aKOHBI (€IUHO00pa3Hs MOTOMKOB IEPBOr0 MOKOJIEHUS, PacIleIICHUs
MPU3HAKOB, HE3aBHCUMOI'0 HacieqoBaHMs MpusHakoB [. Mennens;
CUEIUICHHOTO HAaclIeOBaHUs MPU3HAKOB W HapyLIECHUs CUEIUICHUs
reHoB T. MopraHa; TOMOJIOTHYECKHX PSJOB B HACJIEIACTBEHHOMN
m3menunBocty H.M. BaBunoBa; renernueckoro paBHoBecHus J[Ix.
Xapmu u B. BaiiaGepra; 3apopgsimeBoro cxoacrsa K.  bopa;
ouorenernyeckuit 3akoH J. ['exkens, . Mromnepa);

MPUHLIMIIBI (YUCTOTHI FAaMET, KOMIUIEMEHTAPHOCTH);

npaswia (MuHuMyma fO. JIubuxa, sKon0ruueckod nmupamMuabl 4ucen,
O1OMacChl U SHEPTUH);

runotesbl (koanepBaTtHoii A.M. Omapuna, mepBuuHOro OynboHa JIK.

Xomnneitaa, mukpocgep C. Dokca, pudo3uma T. Uek)

Vmenue peuiaTtb IMMOHNCKOBLIC OMOJOrHYECKHE 3aJa4l, BbIABIIATH
MMPUIUHHO-CJICACTBCHHBIC CBsA3U MCXKIY HCCIIEAYyEMbIMU
OMOJIOrHYEeCKUMHU O6’beKTaMI/I, nponeccamMnu M ABJIICHUAMU; OCJIATb
BBIBO/JIbI M IIPOTHO3bI HA OCHOBAHWHU NTOJTYUYCHHBIX PE3YJIbTATOB,

COCTaBJATh I'CHOTUIIMYCCKHUC CXCMbI CKPCHIMBAHUWA JII pPa3HbIX TUIIOB
HaCJICAOBaHUA IPHU3HAKOB Yy OPraHM3MOB, COCTABJIATH CXEMBI IICPCHOCA

BCIICCTB U DOHCPI'MU B 9KOCUCTCMAX (I.[GHI/I IIUTaHuA, IIUIICBBLIC CeTI/I)

YMeHHne ycTaHaBIMBaTh  B3aMMOCBSI3M  MEXAY CTPOSCHHEM U
(GYHKUMSMU: OPraHOWJIOB, KJIETOK pAa3HbIX TKaHEH, OpraHamMu M
CHCTEMaMH OpPraHOB y pacTEHHi, >KUBOTHBIX M YEIIOBEKA; MEXIY
sTanmaMy OOMEHa BEIECTB; ATAalaMU KJICTOYHOTO IHKJIA U KU3HEHHBIX
[IUKJIOB OPTaHU3MOB; dTallaMyd SMOPHUOHAIBHOTO PAa3BUTHUS; TEHOTHUIIOM
u  ¢enotunoMm, ¢eHotunoM U (pakTopamMu cpeabl OOUTAHMS,
NpOLIECCAaMU  DBOJIIOLUM;  JIBIDKYIIMMH CHJIAMH  aHTPOIIOTCHE3a;
KOMITOHEHTaMHU DPa3JIUYHBIX IKOCUCTEM W TMPHUCIOCOOJICHUSIMU K HUM

OpraHu3MOB

VYMmenune BBIICIATE CYHICCTBCHHBIC IIPU3HAKU!

CTPOCHHSI BUPYCOB, KIIETOK MPOKAPUOT U FYKAPHOT; OJHOKICTOYHBIX U
MHOTOKJIETOYHBIX OPTaHW3MOB, BHUJIOB, OMOTEOIICHO30B, YKOCUCTEM H
Oouocdepbl; CTpOEHUST OpPraHOB W CHCTEM OpPraHoOB PACTCHHH,
JKMBOTHBIX, YCJIOBEKA, IMMPOLCCCOB KXKUBHCACATCIIBHOCTHU, NPOTCKAOINX

B OpraHu3Max paCTeHHﬁ, JKHUBOTHBIX H 4YCJIIOBCKA, OMOJIOTHYECKUX




mpoueccoB: oOMmeHa BewiecTB  (MeTabonus3M), uHGOpMaUUU U
IPEBpaIleHHs] SHEPTUH, OpPOKEHUS, aBTOTPOPHOTO U TeTepOTPOPHOTO
TUIOB NHUTaHUS, (POTOCHMHTE3a U XEMOCHHTE3a, MMTO3a, Meilo3a,
raMeToreHesa, 53MOpHUOreHe3a, NOCTAMOPHOHAIBHOIO  pPa3BUTHS,
Pa3MHOXKEHHUS, UHJIMBUYaJIbHOTO Pa3BUTHUSl OpraHu3Ma (OHTOreHe3a),
B3aUMOJCUCTBUSL T'€HOB, TETEPO3UCA; JEUCTBUM HCKYCCTBEHHOI'O
oTOOpa,  CTaOWIM3HMPYIOLIET0, JIBUXKYIIETO W Pa3phIBAIOLIETO
€CTECTBEHHOTO OTOOpa; aJIONaTpU4YeCKOr0 M CHUMIATPHUYECKOTO
BUJI000pa30BaHus; BIMSHUS ABMKYIIMX CHUJI SBOJIIOIMM HA FeHO(OHA
TOMYJISALUK; TPUCIIOCOOJICHHOCTH OpraHU3MOB K cpeie OOuTaHus,
YyeperoBaHUs HANpaBJICHUH HBOJIOLUHM; KPYroBOpOTa BEIIECTB U

IMOTOKA S9HEPTHUU B OKOCHUCTEMAX

ChopMHUPOBaHHOCTh YMEHHUSI BBLACIATH CYIIECTBEHHBIE IPHU3HAKU
BUPYCOB, KJIETOK NPOKAPHOT W JYKAPHOT; OTHOKIETOYHBIX U
MHOTOKJIETOYHBIX OpPTaHU3MOB, BHJOB, OMOTEOIIEHO30B U HKOCHUCTEM;
0COOEHHOCTH IMPOLIECCOB OOMEHA BEIIECTB M MPEBPAIIECHUS SHEPTUH B
KJIeTke, (POTOCHHTE3a, IJIACTHYECKOTO M JHEPreTHYECKOro oOMeHa,
XEMOCHHTE3a, MHTO3a, Mei03a, OIUIOMOTBOPEHUS, pPAa3BUTHA U
Pa3MHOXKEHUS, UHIMBUIYAJIbHOTO Pa3BUTUSl OpraHu3Ma (OHTOreHe3a),
00pbOBI 32 CyIIeCTBOBAaHHE, ECTECTBEHHOTO 0TOOPA, BUA00OPa30BaHMUs,
IPUCTIOCOOJICHHOCTH OPraHM3MOB K cpelne OOWTaHUs, BIUSHHSA
KOMITOHEHTOB 3KOCHCTEM, aHTPOTIOTCHHBIX H3MEHEHUI B HKOCHCTEMAaxX
CBOEH MECTHOCTH, KPYTOBOPOTa BEILECTB W MPEBPALICHUS DHEPTUU B

ouochepe

YMeHue UCIIOIb30BaTh COOTBETCTBYIOLIUE apryMeHTHI,
OMOJIOTHYECKYI0O TEPMHHOJIOTHIO W CHMBOJIMKY [UISl JIOKa3aTeIbCTBA
POJICTBAa OPraHM3MOB Pa3HBIX CHCTEMATHYECKUX TPYII; B3aUMOCBS3U
OpPraHU3MOB UM CpeIbl OOHWTaHHS; CIUHCTBA YEIOBCUCCKHX pac;
HE00XOIMMOCTH 3/I0pPOBOT0 00pa3a *KHU3HH, COXPaHEHUsI pa3HO0Opa3us
BUJIOB M OKOCHUCTEM KaK YCIIOBUSI COCYILIECTBOBAHHUS HPUPOIBI U

YeJI0BCUECCTBaA

YMeHne KpUTHUYECKH OICHHBaTh HHMOPMALHUI0 OHOJIOTHYECKOrO
coJiepKaHUs; MHTEPIPETUPOBATH ITUUECKHE ACIEKThl COBPEMEHHBIX
uccae0BaHuM B Oouosoruu, MEJIULIUHE, OMOTEXHOJIOTHH;
paccMaTpuBath ro6anpHbIC 9KOJIOTUYECKHE poOIIeMbI
COBPEMEHHOCTH, (hOPMHUPOBATH [0 OTHOIIECHHUIO K HUM COOCTBEHHYIO

IO3UIIHUIO




INEPEYEHD 2JIEMEHTOB COAEPXAHMUS, IPOBEPSAEMbIX HA EI'D
11O BUOJIOI'NN

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

buonorus kak HayKa. ’KuBbIe CHCTEMEI U HX HU3YYCHUC

1.1

CoBpemeHHass OuoJorusi — KOMIUIEKCHass Hayka. bHoJoruueckue Haykd H
u3zydaemble MMM Mpodiembl. DyHIaMEHTalbHblE, MNPUKIAJHbIE U ITOMCKOBBIE
Hay4YHBbIE UCCIIEI0OBAaHUS B OMOJIOTHH.

3nayenue OuoNOTMUM B (OPMHPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOM
kapTuHbel mupa. IIpodeccun, cBs3anHble ¢ Ouosorueil. 3HaueHue OHONOTHUU B
IIPAKTUYECKON JEATCIIBHOCTH YEJIOBEKa: MEIMIMHE, CEIbCKOM XO34HCTBE,

IIPOMBILIIEHHOCTH, OXPaHEe IPUPObI

1.2

XKuBble cuctembl Kak mpeaMeT uzydeHus ouonoruu. CBONCTBA MKUBBIX CHCTEM:
€IMHCTBO XMMHYECKOI'O COCTaBa, JUCKPETHOCTb U LIEJIOCTHOCTb, CIOKHOCTb U
YHOPSA0YEHHOCTh CTPYKTYpBHlI, OTKPBITOCTD, camoopraHu3zanus,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTh, U3MEHUYUBOCTb, POCT U Pa3BUTHE.

YpoBHHM OpraHu3alluM >KUBBIX CUCTEM: MOJIEKYJISIPHBIN, KJIETOYHBINA, TKAHEBBIM,
OpraHu3MEHHbIH, MOMYJISIUUOHHO-BUI0BOI, SKOCUCTEMHBIN
(OmoreonieHoTHueckuit), 6uocdepHsiit. I[Iporeccsl, NPOUCXOAALINE B IKHUBBIX
cucremax. OCHOBHbIE MPU3HAKH >KUBOTO. JKu3Hb Kak (opMa CyIIeCTBOBaHUS

MaTepun

1.3

Meroapl Ouwosornueckoid Hayku. HaOmroneHue, u3MepeHue, HKCIICPUMEHT,
cuctemarm3anusa, MetaaHanu3. IloHaTHe o 3aBHCHMOII ©W HE3aBHCHUMOH
nepemeHHol. [lmanupoBanue skcnepumenTa. [loctaHoBKa M IpoBepKa TUIIOTES.
HyneBast runoresa. Ilonstue BbIOOpKM U €€ gocTOBepHOCTh. Pazbpoc B
Ouosorndyeckux JaHHbIX. OIIEHKa JOCTOBEPHOCTH IOJYyYEHHBIX pPE3YJbTaTOB.
[IpynunHBl HCKaKeHUS pPE3yJIbTaTOB HKCIIEpUMEHTA. [IoHATHE CTaTUCTUYECKOTO

TECTA

KneTka xak Onojoruueckas CucreMa

2.1

Knerka — cTpykTypHO-(D)yHKIIMOHAIBHAS €IUHHIA XKUBOTO. VICTOPHUS OTKPBITHS
kietku. Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. LlIBann, M.
[netinen, P. Bupxos). OcHOBHBIE MOJIOKEHHS COBPEMEHHOM KJIETOYHOU TEOPHH.
MeTo 161 MOJIEKYIISIPHOM M KJIIETOUHOM OMOJIOTUH: MUKPOCKOINS, Xpomarorpadus,
anekTpodopes, METO]{ MEYEHBIX aTOMOB, Qg depeHmaIbLHOe

HeHTpI/I(I)yTI/IPOBaHI/Ie, KYJIbTUBUPOBAaHUC KIJICTOK

2.2

XUMHWUYECKHUN COCTAB KJIETKU. Makpo-, MUKPO- U YIbTPaMHUKpPOdJIEMEHThL. Bona u

eé POJib KaK paCTBOPUTCIIA, pCarcHTa, y4aCTue€ B CTPYKTYPHPOBAHUU KIICTKH,




TEIUIoperyasauud. MuHepajabHble BEIeCTBAa KIETKHU, UX OHOJIOrHYecKasl poJib.
Posnb kKaTHOHOB ¥ aHMOHOB B KJIETKE.

buonorunueckue mnonumepbl. benku. AMHMHOKHCIOTHBIM COCTaB  OENKOB.
Crpyktypsl OenkoBoi Mosekyibl. [lepBuunas cTpykTypa Oeiika, MeNTHIHAS
CBA3b. BTOpuuHas, TpeTuuHas, 4YeTBEpTUYHAsi CTPYKTyphl. JleHarypauus.
CoiictBa 6enkoB. Knaccugukanus 6enkoB. buonornueckue GpyHKIM OEIKOB.
VYrineBoabl. MoHOcaxapuapl, AMCAaXapuIbl, OJUrOCaXapuabl U IOIMCAXAPUIBL.
O6mwmit mnmaH CTpoeHus W (PU3HKO-XMMHUYECKHE CBOWCTBA  YIJIEBOJIOB.
buonoruueckue GyHKIMU YIIIEBOOB.

Jlunuasl. T'uppodunbHO-ruapodoOHBIe cBoiicTBa. Knaccudukanums nunuaos.
Tpurnuuepunsl, dochonunuapl, BOCKH, CTepounabl. buonorumueckue GyHKIUU
nunuaoB. OOIIMe CBOKWCTBA OMOJIOTHYECKUX MEMOpPAH — TEKYYECTh, CIIOCOOHOCTH
K CaM03aMbIKaHHIO, MTOTYIIPOHULIAEMOCTb.

HyxneunoBbie xucnorel. JIHK u PHK. CrpoeHne HyKIEMHOBBIX KHCIIOT.
Hyxneoruasl. [lpunnun xommuementapuoctu. [Ipasuno Yapradda. Ctpykrypa
JIHK — nBoitnas cnupans. MectoHaxoxaenue u ouonorndeckue ¢pynknun JJTHK.
Bunel PHK. @ynkuuun PHK B knetke.

Crpoenune wmonekynsl AT®. Makposprudeckue cBsizu B Mousekyiae ATO.
buonoruueckue pynkunn AT®. BoccTaHOBIIEHHBIE TEPEHOCYNKH, UX (DYHKIIUU B
kietke. CekBenupoBanue JIHK.

CrpykrypHast OHWOJOTHS: OHOXUMHUYECKHE W OWOPU3NICCKUE HCCIICIOBAHUS

COCTaBa U MPOCTPAHCTBEHHOMN CTPYKTYpPhl OMOMOJIEKYJI
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Tunel  KJIETOK: JyKapuoTHYecKass W  mOpokapuotudeckas. CTpyKTypHO-
(byHKIIMOHATBHBIE 00pPa30BaHMs KIETKH.

CtpoeHue mpokapuoTHYECKON KieTku. KierouHas creHka OakTepuil W apxew.
OcobOeHHOCTH CTpOEHUsSI TeTepOTPOPHON W aBTOTPO(PHONU MPOKAPUOTHUECKUX
KJIETOK. MeCTO U poJib MPOKAPUOT B OMOIICHO3AX.

Crtpoenne W (QyHKIMOHUPOBAHUE SyKapUOTHUecKOW kieTku. [lmazmatudeckas
MeMOpana (rutazmanemma). CTpykTypa Iia3MaTudeckod MemMOpaHbl. TpaHcmopT
BEIIECTB uepe3 IUIa3MAaTHYeCKyl0 MeMOpaHy: TaccuBHBIA  (nuddysus,
obneruénnas auddys3us), aKTUBHBIM (NMEPBUYHBIA M BTOPUYHBIM aKTUBHBIN
Tpa"cnopt). [lomympoHunaemocts MeMOpaHbl. Pabota HaTpuii-KaaHeBOro
Hacoca. DHJOIUTO3: MUHOMMUTO3, (aromuTo3. DK301uTo3. Kierounas creHka.
Crpykrypa v GyHKIIUU KICTOYHOH CTCHKH PAaCTCHH, TPUOOB.

Huronnazma. Lurozons. Llutockener. JIBwkeHue uuroruiazMbel. OpraHouabl
kieTkd. OpHoMeMOpaHHBIE OpPraHOWIBl KIETKU: JHAOIUIa3MaTHYecKas CeTh
(BIIC), ammapat I'onbmKH, TU30COMBI, UX CTPOCHHE M (PYHKIMU. B3ammMocBs3h
OJIHOMEMOpaHHBIX OPraHouJI0B KIETKU. CTpPOECHHUE TPaHYJSIPHOTO PETHUKYIIyMa.

Cunre3 pactBopuMBIX OenkoB. CHHTE3 KIETOYHBIX MeMOpaH. [maakuit




(arpanymsipHbIi) SHAOIUIaA3MAaTHYECKUNH peTUKyiayM. CekperopHas QYHKIHUS
annapata ['onpmxu. TpaHcmopT BewiecTB B KieTKe. Bakyonau pacTHTEIbHBIX
kierok. Kierounsiii cok. Typrop.

ITosmyaBTOHOMHBIE OpPraHOU/IbI KJIETKU: MUTOXOHJPUH, IJIACTUIbI.

CrpoeHue W (QyHKUMH MHUTOXOHApPUM W miacTul. IlepBuuHble, BTOPUYHBIE U
CIIO)KHBIE  TIACTUABl  (POTOCHHTE3UPYIOIIUX  DYKAPHOT.  XJIOPOILUIACTHI,
XPOMOIIIACTHI, JIEMKOIUIACTHI BBICIIMX PACTEHUH.

HemeMOpannbie opranowabl kinetku CTpoeHue U (QYHKIUA HEMEMOpaHHBIX
OpraHouJioB KjeTtku. PubGocombl. MukpodunameHnTsl. MplllleUHbIE KIETKH.
Mukpotpy6ouku. Knerounsrii nentp. CTpoeHHe | JABWXKEHHE KIYTUKOB U
pecHuueK. MUKpOTpYOOUKH LIUTOILIAa3MBbL. LleHTpHOIIb.

SAnpo. ObGonouka sapa, XpOMaTHH, KAapHOIUIa3Ma, SApPBIILIKH, UX CTPOECHUE U
byHkumu. SnepHblii OemKOBBI MaTpuKc. lIpocTpaHCTBEHHOE pPACIONIOKEHHE
XpoMocoM B HHTep(a3HOM sape. benku xpomaTuHa — TUCTOHBI.

Knerounsie BrimtoueHus. CpaBHUTENIbHAS XapaKTEPUCTUKA KJIETOK JYKapHOT

(pacTUTENBHOM, )KUBOTHOU, TPUOHOIN)
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AccuMWISIIAS U JTUCCUMUIISALIUS — JIB€ CTOPOHBI MeTabonu3ma. Tumbl oOMeHa
BEIIECTB: aBTOTPO(HBIM W TETEPOTPO(HBIN. YUyacTue KUCIOpoAa B OOMEHHBIX
mporeccax. OJHepreTudeckoe oOecredeHne KIeTku: mpeBpamieHne ATD B
oOMeHHBIX Tporeccax. DepMEHTATUBHBIM XapakTep peaklHii KJIETOYHOTO
Metabonusma. DepMeHTb, MX CTPOCHHE, CBONCTBA M MEXaHH3M JCHCTBHUS.
Kodepmentsl. OTnmuns pepMEHTOB OT HEOPTaHMUECKUX KaTaln3aTopoB. beiku-
aKTHBATOPbl M OENKH-WHTUOUTOPHL. 3aBHCUMOCTh CKOPOCTH (hepMEHTaTHBHBIX
peakuii OT pa3NUYHBIX (GaKTOPOB.

[lepBuyHBIiI CHHTE3 OpPraHMYECKUX BEUIECTB B KieTke. PotocuHTe3. Poib
XJIOpOIIacTOB B mporecce (orocunTeza. CpetoBas u  TemMHOBas  (asbl.
[IponykTuBHOCTE (oTOCHHTE3a. BnusiHue pa3nuvHbiX (aKTOPOB Ha CKOPOCTh
¢dotocunTe3a. 3HaueHne HOTOCHHTE3A.

XeMmocuHTe3. PazHooOpa3ue opraHn3MOB-XeMOCHHTETHKOB: HUTpU(ULIUpYIOIIKE
OakTepuu, Kene300aKTepuH, CepoOaKTepuu, BOAOPOIHBIC OakTepuu. 3HAUCHUE
XEMOCHHTE3a.

AHnarpobnble opraHu3Mbl. Bunsl Oposkenusi. [IpomykTel OposkeHuss U HX
UCIIOJIb30BAaHUE YEJOBEKOM. AHA’POOHBIE MHKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH U BO30YIUTEIIN OOJIC3HEH.

AspoOHBIE OpraHM3Mbl. JTambl HEPreTUYECKOro oOmeHa. [1oaroToBUTENbHBIIM
stamn. [ mukonu3 — 6ecCKUCIOpPOaHOE paCHIEINIEHHE TIIOKO3bI.

buonornueckoe OKHUCIIEHHME, WIM KIETOYHOE JbIXaHHWe. Poilb MUTOXOHApUN B
rpoiieccax OMOJIOTUYECKOTO OKHCJICHUSI. Huxnuueckue peaKkium.

OxucnutensHoe ¢ochopunuposanue. [IpeumymiecTBa a’spoOHOro Myt oOMeHa




BELIECTB Nepes aHadpoOHbIM. D (HEKTUBHOCTh SHEPreTHUECKOr0 0OMeHa

2.5

Peakuun maTpuyHOro cuHTe3a. [IpMHIMI KOMIIEMEHTAPHOCTH B PEAKLMAX
MaTpUYHOTO cUHTe3a. Peanusanus HacneacTBeHHON uHpopMmanuu. ['eHeTnueckuit
Kof, ero cpoiictBa. TpaHckpunuus — mMarpuusblii cuHte3 PHK. Ilpuniumnst
TPAHCKPUIILIMU: KOMIUIEMEHTAPHOCTh, aHTUIAPAJUIEIbHOCTh, ACUMMETPUYHOCTb.
Tpancnsaumst u e€ sranbl. Yyactue tpancnopteix PHK B OuocuHTese Oenka.
VYcnoBuss 6uocunTeza Oenka. KomupoBanume amuHokucior. Ponab pubocom B
O6uocuHTe3e Oenka.

Opranuzanus reHomMa y IpoKapuoT U dyKapHuoT. Perynsanus akTUBHOCTU I'€HOB Y
npokapuot. ['unoresa onepona (P. XKakob, K. Mano). Perymsimus oOMeHHBIX
IIPOLIECCOB B KJIeTKe. KileTouHbIN roMeocTas.

Bupycel — HekieTrouHbsle (OpMBI KM3HM M OONMUraTHble mapasutbl. CTpoeHue
MIPOCTHIX U CJIOXHBIX BUPYCOB, PETPOBUPYCOB, OaKTEpHO(aros.

Bupycubie 3aboneBanus denoBeka, xKUBOTHBIX, pactenuid. CIIN/, COVID-19,

ConraJIbHBIC U MCAUIINHCKHUEC HpO6JICMBI

2.6

Knerounsii mmkn, ero mepuonbl W perymsius. HWurepdaza u  MuUTO3.
OcoOeHHOCTH TIPOIECCOB, MPOTEKamuX B UHTepdasze. IloAroroBka KIETKH K
nenenuto. IlpecunreTnyeckuii  (MOCTMUTOTHYECKWN), CHUHTETHYECKHH U
MMOCTCUHTETUYCCKUN (TPEMUTOTUUECKHH ) TeprOabl HHTEP(A3HI.

Marpuunsiii  cunte3 JIHK — permmukanus. IlpuHnunsr perummkanuun  JIHK:
KOMIUIEMEHTApHOCTb, ITOJIYyKOHCEPBATUBHBIM CUHTE3, AaHTUIIAPAJUICIBHOCTD.
Mexannsm permkanuu JJHK. Xpomocomsl. Ctpoenne xpomocom. Tenomeps! n
TeloMepa3a. XPOMOCOMHBIM HaOOp KIETKHM — KapuoTuil. JIUmjmowmHbId u
rarion bl Habopel XpoMocoM. ['omonorunynsie Xxpomocomsl. IlosoBbie
XPOMOCOMBI.

Jenenne kierku — muTo3. CTaauM MHUTO3a U MPOUCXOJAIINE B HUX IMPOLIECCHI.
Tunel muto3a. KapnoknHe3 M IHUTOKHMHE3. buojornueckoe 3HaueHHE MUTO3a.
Perymsanus MmuroTHuecKoro 1uKia kiuetku. [Iporpammupyemas kierouHasi ruOemib
— amomnTo3.

CDYHKI_II/IOHB.J'IbHaH I'€HOMHKaA

OpraHI/ISM Kak OMojoruyecKas cCucTeMa

3.1

OnHOKIETOYHBIE, KOJIOHUAJIbHBIE, MHOT'OKJIETOYHBIE OpTraHU3MBbI u
MHOTOTKaHEBbIE OpPTraHU3MBI.

@opMBl Pa3MHOKEHHS OpPraHU3MOB: Oecrojioe (BKJIKOYasi BETEeTaTUBHOE) U
moioBoe. Buael Oecrmonoro  pasMHOXKEHHUS: TOYKOBaHHWE, CHOPYJISALHUSA,
(dbparMeHTaIys, KIOHUPOBAHUE.

[TonoBoe pazmuoxkenue. [1onoBeie KieTKH, Wik TameTbl. Meiio3. Ctaguu mMeiosa.

[ToBenenne xpomocoM B Meio3ze. Kpoccunrosep. bruonorndeckuii cmMpIcit Meo3a




Y IIOJIOBOTO Iporiecca. Meo3 1 ero MeCTO B JKU3HEHHOM LIMKJIE OPraHU3MOB.
IIpenzaponpiueBoe pas3Butue. ['amerorenes y XuBOTHBIX. lloyioBBIE JKeme3bl.
OOpa3oBaHue W pa3BUTHE MOJOBBIX KiIeTOK. CrepmaroreHe3 U OOI€HE3.
Crpoenue mnonoBbeIX KiIeToK. OmIoJ0TBOpEeHHE U SMOpPUOHAIBHOE pPa3BUTHE
XKUBOTHBIX. CIIOCOOBI OTUIOJIOTBOPEHUS: HApYKHOE, BHyTpeHHee. [lapTenorenes.
WupuBuayansHoe pas3BuTue opraHusmMoB (oHrtoreHe3). Craaum smOpHOreHesa
KMBOTHBIX (Ha mpumepe Jsaryumku). Jpoonenue. Tumnsl apobnenus. OcoGeHHOCTH
ApoOJieHUsT MJIEKONMTAIOIIMX. 3apOAbILEBbIEe JIUCTKH (racTpysisaius). 3akiaaka
OpPraHOB M TKaHEM M3 3apOABIIIEBBIX JHMCTKOB. B3anMHOE BIMSHME YacTed
pa3BHBAIOLIETOCS 3apofplma (3MOpUOHANbHAs WHAYKIMA). 3akiagka IJIaHa
CTPOEHHUSI >KMBOTHOTO KaK pe3yJIbTaT HMEPAPXUYECKUX B3aUMOICUCTBUI TI'€HOB.
BnusHue Ha SMOpHOHANBHOE pa3BUTHE PA3IUYHBIX (PAKTOPOB OKpY’Karolei
Cpeapl.

Poct u pazurtue xuBoTHbIX. [locTamMOpronanbubIil nepuoa. [Ipsimoe u HenpsMoe
pa3ButHe. Pa3Butue ¢ meramopdo3oM y O€CHO3BOHOYHBIX M IO3BOHOYHBIX
KUBOTHBIX. DBHOJOrMYeckoe 3HAYEeHUE NPSAMOr0 M HENPSMOro Ppa3BUTHS, HX
pacnpocTpaHeHue B mpupoje. Tumbl pocra XUBOTHBIX. DakTOpbl peryisuuu
pocTa KHMBOTHBIX M denoBeka. CTaguu NOCTAIMOPHOHAIBHOTO PpA3BUTHS Yy
KUBOTHBIX U 4eoBeKa. [Iepnopl oHTOreHe3a yenoBeKa.

Pasmuoxxenne wu pasButue pacteHuit. ['ameroputr u crnopodur. Meiioz B
KU3HEHHOM IMKIIe pactenuil. (OOpa3zoBaHue cmop B Tpolecce Mekosa.
I'amerorenes y pactenuil. OIUIOAOTBOpPEHHE M Pa3BUTHE PACTUTENIBHBIX
opraHu3MmoB. /[BoiiHO€ OIUIOI0TBOPEHNE Y IIBETKOBBIX pacTeHHi. OOpazoBaHue U

Pa3BUTHEC CEMCHU. MexaHn3MbI pEryjsinii OHTOTI'CHE3a Yy paCTeHI/Iﬁ " ) KUBOTHBIX

3.2

Hcropust craHOBNEHMS W pPa3BUTHS TEHETHMKHM Kak Haykd. (OCHOBHBIC
TCHCTUYCCKHUEC IIOHATUA U CHUMBOJIBI. FOMOJ’IOFI/I‘IHBIG XpOMOCOMI)I, AJIJICIIBHBIC
T'CHBI, aHLTepHaTI/IBHBIG HpI/I3HaKI/I, I[OMI/IHaHTHBIfI " pGHGCCI/IBHBIﬁ HpI/ISHaK,
TOMO3UTOTa, TEeTePO3UroTa, YHUCTas JUHHS, THOPHUABI, TEHOTHUN, (HEHOTHIL.
OCHOBHBIE ~ METOJIbI ~ TE€HETHUKH: THUOPHIOIOTHYCCKUN,  ITUTOJIOTHUYCCKHH,

MOJIEKYJIAPHO-T€HETUYECKU I
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MounoruOpunnoe ckpemrBanue. [lepBoiii 3akoH MeHenst — 3akoH eAMHO00pa3us
ruOpusoB nepBoro mokosieHus. IlpaBuno nomuHuMpoBaHus. Btopoil 3akoH
MeHngens — 3akOH paclleIUIeHUs INPU3HAKOB. [lUTOIOrMuYeckue OCHOBBI
MOHOTHOPUAHOTO CKpeIuBaHus. [ umore3a 4uCTOTHI raMerT.

AHanusupyromee ckpemuBaHue. [IpoMexyTOuHBIM XapakTep HaciaeqOBaHUS.
Pacmennenne npu3HakoB IPU HEMTOJIHOM JOMUHUPOBAHUU.

JurnOpunHoe ckpemuBanue. Tpetuil 3akoH MeHaens — 3aKOH HE3aBHCHMOTO

HaCJICOO0BaHUA IMPHU3HAKOB. HI/ITOJ'IOFI/I‘ICCKI/IG OCHOBBEI I[I/II"I/I6pI/I,I[HOFO




CKpEILMBaHHUS.
CuennienHoe HacienoBanue mnpusHakoB. Pabotet T. Moprana. CueruieHHOe
HACJIEIOBAHUE TE€HOB, HAPYLICHUE CUEIUICHUS MEXAY IeHamMu. XpOMOCOMHas
TEOPHs HACJIEICTBEHHOCTH.

I'enetnka mosa. XpoOMOCOMHBI MEXAHM3M OIPEACIICHHs Iona. AyTOCOMBI U
IOJIOBBIE XPOMOCOMBI. ['OMOraMeTHblii M TeTEpOraMeTHbIM MmoJ. I'eHeTnueckas
CTPYKTypa IIOJIOBBIX XpOMOCOM. HacienoBaHue IpU3HAKOB, CLEIUVIEHHBIX C
TOJIOM.

I'enoTun kak uenoctHas cucrema. llnedoTponusi — MHOKECTBEHHOE IEHCTBUE
reHa. MHOXECTBEHHBI ajuieiu3M. B3auMoOJEeNCTBHE HEAJUIEIbHBIX TEHOB.

Komnnemenrapaocts. Onucras. [loaumepus
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BiaumoeiicTBie reHoTHNA U cpelibl ipy hopMupoBaHur GpeHoturna. Fi3MeHYnBOCTh
Mpu3HaKkoB. KayecTBEHHbICE M KOJWYECTBEHHbIE MPU3HAKU. Buabl M3MEHYMBOCTHU:
HEHACJICJICTBEHHAS U HACJICICTBEHHAS.

MomdukanmonHas ~ M3MEHYMBOCTh.  Pomb  cpeapl B (hOpMHpOBaHUH
MOU(PHUKAIMOHHON M3MEeHIMBOCTH. HopMma peakiiny npusHaka. BapranmoHHbIH psij
u BapuamonHas kpuBas (B. Horanncen). CpoiictBa MOAU(PHUKAIIMOHHON
H3MEHYUBOCTH.

I'enoTunmueckass n3MeHYNBOCTL. CBOMCTBA TEHOTUIIMYECKON M3MEHUYMBOCTHA. BHUIABI
TeHOTUTTMYECKON N3MEHUUBOCTH: KOMOMHATHBHAS, MyTaI[HOHHASL.

KomOnHaTuBHAsT W3MEHUMBOCTh. Melo3 ©  TOJIOBOW TIPOIlECC — OCHOBA
KOMOMHATHBHON M3MEHYUBOCTU. PO KOMOMHATUBHON M3MEHUMBOCTU B CO3JaHUU
TEHETHYECKOTO Pa3HOOOpa3us B Mpe/ieiaX OAHOTO BUJIA.

MyTtanmoHHas UI3MEHUYMBOCTh. BUibl MyTaluii: reHHbIE, XPOMOCOMHBIE, T€HOMHBIE.
CroHTaHHBIE M HWHIYLHUPOBAHHBIC MYyTallMu. SnepHble M LUTOIUIA3MATUYECKUE
MyTaiuu. COMaTHYECKUE U MOJIOBbIC MyTaItuy. [[prauHbBl BOBHUKHOBEHUST MYTaITHA.
Mytarensl ¥ HMX BJIMSHME HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAI[MOHHOIO
nporiecca. 3aKOH TOMOJIOTHYECKHX PSIIOB B HacleACTBeHHON n3meHunBocT (H.H.

BagsuioB). BHesgeprast ”3MEHUYNBOCTh U HACJIEICTBEHHOCTh

3.5

Kapuotun wyenoseka. MexayHaponHas MOporpaMMa MCCIEIOBAaHUSA TIE€HOMaA
YyeoBeka. MeToapl  WM3Y4YeHUsT TEHETHKH  4YeJIOBeKAa: T'eHEAIOrHYeCKUH,
OJIM3HEI[OBBIH, IIUTOTCHETUYCCKUM, MOMYISUUOHHO-CTATUCTUYECKUH,
MOJIEKYJISIPHO-T€HETUUECKHUIA. CoBpeMeHHOE onpeeIeHnue reHOTHIA:
MIOJIHOTEHOMHOE CEKBEHUPOBAHHE, TEHOTUIIMPOBAHUE, B TOM YHUCIE C IMOMOIIbIO
[MI[P-anamm3a.  HacnenctBenHsle  3a0ojeBaHus  4eloBeKka. [ e€HHbIE U
XPOMOCOMHBIE 0oJe3Hn YeJI0BEeKa. bonesnn c HACJIEICTBEHHOU
MIPEeIPaCOI0KEHHOCThIO. 3HaUYEHNE MEAUIIMHCKOW T'€HETUKU B MPEIOTBPAILIEHUU

M JICYEHNH T'eHETHYECKHUX 3a00seBaHuii yenoBeka. CTBOJIOBBIE KIETKH




3.6

JloMecTukaius 1 CeneKIus. 3apoKIeHUe CENEKIMU U foMecTukanuu. Yuenue H.U.
BaBuiioBa 0 1eHTpax NPOMCXOXKICHUS U MHOTOOOpa3usi KyJIbTYPHBIX DPAaCTECHHM.
Posnp cenexiyu B co3JaHMM COPTOB pacTeHU M nopoA *kUBOTHBIX. CopT, mopoja,
ITAMM. 3aKOH T'OMOJIOTMYECKHMX PAIOB B HacjieICcTBeHHOW u3MeHunBoctd H.U.
BaswuioBa, ero 3navueHue st CENEKIIMOHHON paOOTHI.

Metoabl  ceneKIMOHHOW paboThl. VICKyCCTBEHHBIM OTOOp: MAacCOBBIM |
WHAUBUAYANbHBIA.  OTambl ~ KOMOMHAlIMOHHOW  ceneknuu.  VcrmbeiTaHue
Mpou3BoauTeNIed MO MOTOMCTBY. OTOOp MO TEHOTHIy C IOMOIIBIO OLEHKU
(dbeHoTuma moToMcTBa M 0TOOP O TEHOTUITY ¢ TToMoIIbio aHanmu3a JJHK.
HckyccTBeHHBIN MyTareHe3 Kak METOJl CeJICKIIMOHHON paboThl. PaanannoHHbIN 1
XUMHUYECKUN MyTareHe3 KakK HWCTOYHUK MyTalud Yy KyJIbTypHbIX GopM
opranu3moB. Mcronb3oBaHHE TEHOMHOIO PENAKTUPOBAHUS UM METOJOB
pexomOuHaHTHBIX JIHK 11151 mosmydeHust ICXOAHOTO MaTepraia ISl CeJICKIIHH.
[omyyenne mnonumuionoB. BHyTpuBHIoBas rulpuausanys. biuskopoacTBeHHOE
CKpelllMBaHue, Wi WHOpuAMHT. HepoacTBeHHOE CKpelvBaHHWe, WK ayTOPUIUHT.
I'ereposuc u ero nmpuuunbl. Mcnonb3oBaHue rerepo3uca B celekimu. OTaanéHHas
ruOpumm3anyst.  [Ipeomonenre OecTutousi MEXBHIOBBIX THOPHUIOB. JloCTHXKEHUSI

CCIICKIIMHN paCTeHI/Iﬁ U XXNBOTHBIX

3.7

OOBEKTBI, HCMIOTB3YEMBIE B OMOTEXHOJIOTHH, — KJIETOYHbBIE 1 TKAHEBBIE KYJIBTYPBI,
MHUKPOOPraHM3MBl, HUX  XapakTepUCTHKa. TpaguLIUOHHAs  OHOTEXHOJIOTHS:
xjeOoneyeHne,  MONyYeHHE  KUCIOMOJIOYHBIX  IPOAYKTOB,  BHHOJEJIHE.
Muxkpobuonorndeckuii cuHTe3. OOBEKTHI MHKPOOHUOJOTUYECKUX TEXHOJOTHI.
[lpomsBoacTtBo  Oenka, aMHHOKHCIOT W BUTaMHHOB.  VckyccTBeHHOE
OILUIONOTBOpEHUE. PEKOHCTpYKIUA SAHUEKICTOK M KIOHUPOBAaHUE >KUBOTHBIX.
Metoz TpaHCIUTaHTALMHU SAEP KIETOK.

XpOMOCOMHasi W Te€HHas WHXKEHepusa. VICKyCCTBEHHBII CHHTE3 TI€Ha U
KoHCTpyupoBanue pexkomOuHanTHeix JIHK. JlocTmkeHus © mepCeKTHBBI
XpOMOCOMHOW M TeHHOM WH)XeHepuu. MenunuHckue OUOTEXHOJIOTHH.

Hcnons30BaHne CTBOJIOBBIX KJIECTOK

Cucrema 1 MHOroo0pa3ue OpraHu4eckoro Mupa

4.1

buonornueckoe  pasHooOpazue  opraHu3moB.  CoBpeMeHHas  cucTema
opranudyeckoro wmwupa. I[lpuHiuner kinaccudukanuu opraHu3mMoB. OCHOBHBIE
CHCTEMATUYECKHE TPYIIILI OPTaHU3MOB.

OCOOCHHOCTH CTPOCHHUS M JKU3HEAEATENbHOCTH OJHOKJIETOYHBIX OPTraHU3MOB.
bakrepuu, apxeu, 0JHOKJIETOYHbIE I'PUOBI, OJJHOKJIETOYHbIE BOIOPOCIH, APYrHe
IMPOTHUCTHI. KomonnanbHbie OpraHnu3MBblI. I[BI/I)KGHI/IG OAHOKJICTOYHBIX OPTraHU3MOB:
amMEOoUIHOE, )KTYTUKOBOE, PECHUYHOE. 3alllUTa Y OJHOKJIETOYHBIX OPTaHU3MOB.

Pa3I[pa)KI/IMOCTL Y OAHOKJICTOYHBIX OPTaHHU3MOB. Takcucer




4.2

MHOrokJIeTouHbIe pacTeHUs. B3anMOCBs3b YacTE€d MHOTOKJIETOYHOT'O OpraHU3Ma.
Tkanu, opranbl U CUCTEMbl OPraHOB MHOTOKJIETOYHOIO opranusma. OpraHuszm
Kak eamHoe unenoe. TkaHu pacteHuid. TuIbl  pacTUTENBHBIX  TKAHEH:
oOpasoBareiibHasi, IOKPOBHAs, MPOBOAMAIIAs, OCHOBHAs, MEXaHHYECKas.

OcobenHocTu cTpoeHws, PYHKIIMNA U PACTIONOKECHHS TKAaHEH B OpTaHax pacTeHUI

4.3

BereraTtuBHbIe M reHEepaTUBHbBIE OPraHbl pacTeHUil. @YHKIIMU OPraHOB U CHUCTEM
opranoB. Kapkac pacrenuil. J[BUK€HHE MHOTOKJIETOYHBIX PACTECHUM: TPOIIU3MBI U
Hactud. llorjomieHue BOABL, YIJIEKUCIOTO ra3a U MHUHEPAIbHBIX BEIIECTB
pactenusimu. [lpixanue pactenuid. uddys3us ra3oB yepes3 MOBEPXHOCTb KIETKH.
TpancriopTHele cuUCTeMbl pacTeHud. Bbinenenwe y pacreHuid. 3amura y
MHOTOKJIETOUYHbIX pacTteHuil. Kytukyna. CpeacrBa macCUBHOM M XUMHYECKON
3amuThl. OUTOHLIUIBL.

PazgpaxxuMocTe M perynsiuus y OpraHu3mMoB. Pa3zapakumocTe W peryysauus y

MHOTOKJICTOYHBIX paCTeHHﬁ. PocroBrlie BCIICCTBA U UX 3HAYCHUC

4.5

MHOroKIIETOUHbIE  KMBOTHBIE. B3auMMoOCBSI3b  4acTe€ll  MHOTOKJIETOYHOTO
opranusma. TKaHH, OpraHbl U CUCTEMBbI OPTAaHOB MHOTOKJIETOYHOTO OpTraHHU3Ma.
Opranusm kak eauHoe 1enoe. ['omeocras. TkaHu KUBOTHBIX U 4YeJIOBEKa. THIIbI
KUBOTHBIX TKaHEH: SNUTEINalbHAs, COCIWHUTENbHAsA, MbILUICYHAS, HEpBHAs.
OcobenHoctu cTpoeHHs, GYHKIMA M PACIONOXKEHUS TKaHEH B opraHax

JKHBOTHBIX U YC€JIOBCKaA

4.6

Oprasbpl ¥ CUCTEMBI OPTraHOB XUBOTHBIX. DYHKIIMK OPraHOB M CUCTEM OPTaHOB.
Omopa Tena opraHu3moB. CKeJleTbl OJHOKIJIETOYHBIX U MHOTOKJIETOYHBIX
XKUBOTHBIX. HapyxHblii n BHyTpeHHUH ckeneT. CTpoeHHe M THUIbl COSAMHEHUS
KOCTEH.

JIBrbKeHWe MHOTOKJIETOYHBIX JKMBOTHBIX. IluTanue >kuBOTHBIX. I[luTanue
MMO3BOHOYHBIX XKMUBOTHBIX. /[pixanue »kuBoTHBIX. KoxHoe npixanue. XKabepHoe u
NEroYHOE JIbIXaHUE.

JIpIXaHre IO3BOHOYHBIX >KMBOTHBIX. OBOJIOLHMOHHOE YCIOXHEHHE CTPOECHUS
NErKUX TO3BOHOYHBIX XKUBOTHBIX. J[pIXaTelbHAsl cHUCTeMa 4eloBeKa. MexaHu3m
BEHTWIALIMM JIETKUX Y NTUL W MICKONUTAIOUMX. TpaHCIOPT BELIECTB Y
opranu3moB. TpaHcHOpT BeWECTB Yy JKUBOTHbIX. KpoBeHocHas cucrtemMa u eé
opranbl.  KpoBeHocHasg  cucremMa  NO3BOHOYHBIX  JKHMBOTHBIX.  Kpyru
KpoBOOOpamieHusi. JBOJIONUOHHBIE  YCIOKHEHUS CTPOCHHS KPOBEHOCHOM
CHUCTEMBbI MMO3BOHOYHBIX >XKMUBOTHBIX. Bhienenue y opranusmoB. Boigenenue y
#KUBOTHBIX. COoKpaTutenbHble Bakyosnu. Opransl BeiieaeHus. CBs3b MOJIOCTH Tea
C KPOBEHOCHOM M BBIJICIUTEIBHOW CcHCTEeMaMH. BplielieHne y NO03BOHOYHBIX
KUBOTHBIX. 3alIUTa y MHOTOKIJIETOYHBIX KUBOTHBIX. [lOKpoBBI W HX

IIPOU3BO/IHBIE.




PaznpaxxuMoCTh U perymsiust y OpraHu3MoB. Pa3apakuMocCTh y OJTHOKJIETOYHBIX
opranu3mMoB. Takcuchl. PazapaXXMMOCTh W pEryisiius y MHOTOKJIETOYHBIX
pactenuil. PocToBble BemecTBa u MX 3HaUEHUE.

HepBHas cucrema u pedieKTOpHAs pEeryJslius Y MHOTOKJICTOYHBIX >KUBOTHBIX.
HepBHas cuctema u €€ oTaemsl. DBOJTIONNOHHOE YCI0KHEHHE CTPOSHHS HEPBHOU
CHCTEMBI Y )KMBOTHBIX.

PazpaGoTka anropuTMoB M mporpamm uid SPQPEeKTUBHOH (PYyHKIHMOHAIBHOM
aHHOTAIlMM  T€HOMOB,  TPAHCKPUNTOMOB,  IPOTEOMOB,  METabOJIOMOB

MHKPOOPraHW3MOB, PACTEHUH, )KUBOTHBIX U YEJIOBEKA

OpFaHI/ISM YCJIOBCKA U €TI0 3J0POBLE

5.1

Opranbl 1 cUCTEMBI OPTaHOB yenoBeka. OTAesbl TOJIOBHOTO MO3ra MO3BOHOYHBIX
KHUBOTHBIX. Peduekc u peduekropHas nyra. be3ycnoBHble H  yCIOBHBIE
peduexcel. ['ymopanbHast peryisiuuss ¥ SHAOKPHHHAs CHCTEMa >KUBOTHBIX U
yenoBeka. JKene3bl S9HAOKPUHHOW CUCTEMBI U MX TOPMOHBI. JlelicTBUE TOPMOHOB.
B3aumocBsi3p HEpBHOM W SHAOKPUHHOM cucteM. ['mnoramamo-runodusapHas

cucrema. Pednexc u pednexropHas ayra. beaycnoBHbIe U YCIOBHBIE pe(ICKCHI

5.2

3ammra opranu3ma oT OosiesHed. MimmyHHas cucrema yenoBeka. Kietounsiii u
TYMOpaJIbHBI MMMYHHUTET. BpoXAEHHBINA, NpUOOPETEHHBIN crenuduyecKuii
UMMyHHTET. Teopusi KIOHaNbHO-celekTUBHOro ummyHuteta (IL.Dpmux,
®.M.beprer, C.Toneraa). BocnanuTenbHble OTBETHI OpraHu3mMoB. Poib

BPOKJIEHHOIO UMMYHHMTETA B Pa3BUTHUH CUCTEMHBIX 3a00J1€BaHUI

53

Kposenocnasi cucrema u e€ opranbl. Cep/ie, KpOBEHOCHBIE COCYIbl U KPOBb.

Kpyru kpoBooOpamienus. Pabora cepama u e€ perymsmus

5.4

Hpixanne yenoeka. Auddy3us ra3oB yepe3 MOBEPXHOCTh KISTKU. [lpIxaTenbHas
cucrema 4yenoBeka. JIpIxaTenpHass NOBEPXHOCTh. Perynsums  ApIXaHus.

JlpIxaTenbHbIe 00BEMBI

5.5

HI/IIJ_IGBapI/ITCJ'ILHa}I CHUCTEMaA YCJIOBCKA. OTI[eJ'IBI NUIICBAPUTCIIBHOI'O TpaKTa.
HI/II_HCBapI/ITCJ'IBHBIe KCJIC3BbI. BHYTpI/IHOJ'IOCTHOC u BHYTPHKIICTOYHOC

MUIIEBAPEHUE

5.6

ITokpoBel U ux mnpousBogHble. Opransl BbigeneHus. I[louku. CrtpoeHue u
¢byHKuroHMpOBaHue HeppoHa. OUIBTpAIHs, CEKpelHus U 0OpaTHOE BCACHIBAHHE

KaK MEXaHU3MbI pabOoThl OpraHoB BeiAeneHus. OOpa3zoBaHre MOYH y YeloBeKa

5.7

I[BI/I)KGHI/IG YyeJioBeKa: MblIeuHas cucteMa. CKeJeTHBIC MBIIINObLI U HUX pa60Ta.

CTpOGHI/Ie Y THUIIBI COSIMHEHHUS KOCTEH

Teopus sBomtouuu. PazBurue xu3Hu Ha 3emie

6.1

OpomtonmonHass  Teopuss Y. [lapBuna. IIpennocbuiku — BO3HUKHOBEHMS

JAapBUHHU3MA. Kuzne n Hay4Has ACATCIbHOCTb 4. I[apBI/IHa.




JIBWoKyIHe Criibl 3BOMONUK BHIOB 1o Y. JlapBuHY (BBICOKash WHTCHCHBHOCTH
pPa3MHOXKEHHS OPTraHM3MOB, HACIEACTBEHHAs HM3MEHYHMBOCTh, Oopnba 3a
CYILIECTBOBaHHE, ECTECTBEHHBIN 1 UCKYCCTBEHHBINH 0TOOD).

Odopmnenne cunteTndeckor teopuu sBomonuu (CTD). HelitpanbHas Teopus
sBomtonid. COBpEeMEHHasi DBOJIIOIIMOHHAST OMOJIOTHA. 3HAYCHHE SBOJIOIMOHHON

Teopuu B (POPMUPOBAHUU €CTECTBEHHO-HAYYHOU KapTHHBI MUPA

6.2

[Tomynsimust kak ayeMeHTapHas enuHuua 3BoonUH. COBPEMEHHBIE METObI
OLIEHKM TeHETUYECKOTO pa3sHOOOpa3ust M CTPYKTYpbl nomyisuuid. V3meHenue
reHo)oHa MOMYJISIUH KaK JJIEMEHTapHOE SBOJIOIUOHHOE SIBICHHUE. 3aKOH
reHeTudeckoro pasHoBecus k. Xapau, B. Baitn6epra.

OneMeHTapHble  (AKTOpbl  (ABIKYIIME CHUJIBI) HBOJIONUU. MYyTallMOHHBIN
nporiecc. KomOunatuBHas wu3MeHuMBOCTh. Jlpeild reHoB — chyuvaiiHble
HEHANpaBlieHHbIE HM3MEHEHUS 4YacToT ajulenedl B momymsiiusx. Oddekt
OCHOBATEJIS. Murpanuu. N3onsannsa MOMYJISALIAN: reorpaduueckas
(mpocTpaHCTBeHHAs ), OMOIOTHYecKast (PEPOTyKTUBHAS).

EcrectBenHblii oTOOp — HampaBistomuid  Qgaxktop sBomoruH.  DopMel
€CTECTBEHHOTO O0TOOpa: JBIKYIIMH, CTAOMIU3UPYIOMIUN, pa3pbIBAIOLIUI
(nu3pyntuBHbIi). [TonoBoit oT60D.

[TpucnocoOIeHHOCTh ~ OPraHU3MOB  KaK  pe3yJbTaT  MHUKPOIBOJIIOLUH.
Bo3HukHOBeHHE — MpHCIOCOONCHMH Yy  OpraHusmoB.  ApoMopdo3bl |
uanoanantauuu. [Ipumepsl npucnocobneHuil y opranu3MoB. OTHOCUTEIHHOCTh
MIPUCTIOCOOTIEHHOCTH OPraHU3MOB.

Bun, ero xkpurepum u CTpyKTypa. BumooOpa3oBanue Kak pe3ysbTaT
MUKpO3Botonu. M3omsamus — kimroueBoil (akrtop BupooOpazoBanus. Ilytu u
CIIOCOOBI BHJ1000pa30BaHMS: aJIONaTPUIECKOE (reorpaduueckoe),
CUMIIATPUYECKOE  (IKOJIOTHYECKOE),  «MTHOBEHHOE»  (TOJUIUIOUIU3AIIHS,
ruOpuau3anys). JmuTenbHOCTh SBOTIOIMOHHBIX POIIECCOB.

MexaHu3Mbl GOPMHUPOBAHUS OMOJIOTHYECKOTO pa3HOOOpa3usl.

Ponp 3BomonMoHHON OnoOTMU B pa3pabOTKE HAayYHBIX METOAOB COXpPaHEHUs
OonopazHooOpa3usi. MHUKpPOIBOIONUS M KOJBOJIIOLHUS TMApa3UTOB M UX XO3SEB.
Mexanu3mbl (HOpMUPOBAHHS YCTOWYMBOCTH K aHTUOMOTHKAM M CIIOCOOBI OOPHOBI

Cc HeH

6.3

Metoael n3ydeHus Makpo3Boironuu. [lameoHTosnornyeckue MeToAbl M3y4dEHUs
sBomtouu. Ilepexoanbie popMbl U PUIOTEHETHYECKHUE PSAIbI OPTaHU3MOB.
buoreorpaguueckue meroasl uzyueHus 3poitonuu. CpaBHeHue Guopsbl U (ayHbl
MaTEpHUKOB M OCTPOBOB. bruoreorpadudeckue obmactu 3emin. Buab-sHIeMuKy u
PEITUKTHI.

3M6pI/IOJ'IOFI/I‘IeCKI/Ie n CpaBHI/ITeHBHO-MOp(bOJ'IOFI/I‘IeCKI/Ie MCTOAbI H3YYCHUA




OBOJIFOITUHA. T'eneTnyeckue MexaHU3MEI OBOJIOOMHU OHTOI'CHE3a U IIOABJICHUS
3BOJIOIIUOHHBIX HOBIICCTB. I"'omonoruunsie )41 AHAJIOTUYHBIC OpTraHBbI.
Pyaumentapusle  opranbl W aTaBU3Mbl.  MOJIEKYJISIPHO-T€HETHYECKHE,
OMOXMMHUYECKHE W  MaTeMaTHYECKHE  METOIbl  HM3YYCHHS  DBOIIOIUH.
T'oMonoru4unbie reHwl. COBpeMeHHBIC MCTOABI IMOCTPOCHUA @HHOFGHCTI/I‘ICCKI/IX
JIePEBBEB.

XPOMOCOMHBIE MyTaI[H U SBOJIIOIHSI TEHOMOB.

O6mwme 3akoHOMepHOCTH (TIpaBmiIa) dBOIMONMHA. HeoOpaTHMOCTh HBOIOIUH.

AnantuBHas paauanusa. HepaBHOMEpHOCTb TEMIIOB 3BOJIIOIUN

6.4

Hayunpie rTHmoTe3sl NPOUCXOXKIEHUS JKM3HM Ha 3emse. AOuoreHes u
naHcnepMmus. JloHay4dHble PEACTABICHUS O 3apOXKJICHUU KU3HU (KPEALMOHU3M).
I'unoTe3a MOCTOAHHOTO CaMO3apOXKACHUS )KU3HU U €€ ONPOBEP)KEHUE OIBITaMU
®. Pemu, JI. Cnamwmannanu, JI. Ilactepa. IIpoucxoxneHue >KU3HU U
acTpoOHOJIOTHSI.

OcHoBHbIE 3Tallbl HEOpraHMYecKod 3Bostouuu. IlnanerapHas (reosnoruueckas)
HBOJIONMS. XUMHMYECKas dBOJIOLUSA. AOHOTeHHBIH CHHTE3 OpPTraHHYeCKUX
BemecTB M3 Heopranudeckux. Omeir C. Mumiepa u I'. IOpu. O6pazoBanue
nonuMepoB u3 MoHoMepoB. KoaunepBatHast runorte3a A.M. Onapuna, rumnoresa
nepsuyHoro OymboHa JIx. XonnaeiiHa, reHermueckas rumote3a [. Mémnepa.
Pu6osumer (T. Yek) m runoreza «vupa PHK» V. I'mnbepra. ®opmupoBanue
MeMOpaH U BO3HUKHOBEHHE MPOTOKIIETKH.

Uctopust 3emnu u meroabl e€ u3ydeHus. Vckomaemble opraHMYecKHE OCTaTKH.
I'eoxpononorust u e€ meroapl. OTHOCHUTENbHAsE M AOCOJIOTHAS TE€OXPOHOJIOTHS.
I'eoxpoHosornueckas 1mkasa: 30Hbl, Ipbl, IEPUOJIBL, TIOXU.

Havanphbie sTansl opranuyeckoil sBomonuu. [losiBieHre U 3BOMIONUS MEPBBIX
KJIETOK. OJBoyonust Merabonu3Ma. BO3HMKHOBEHHME TEPBBIX HIKOCHUCTEM.
CoBpeMeHHbIE MUKPOOHBIC OMOTIIIEHKH KaK aHaJIOT MEePBBIX Ha 3eMyIe COOOIIECTB.
CrpomaTonutsl. [IpokapuoThl U 3yKapuOTBHI.

[TpoucxoxaeHue 3ykapuoT (CUMOMOTEHE3). DBOIIOIMOHHOE TPOUCXOXKICHUE
BUpYycoB. IlponcxokeHue MHOTOKJIETOUHBIX OpraHu3MoB. Bo3HHMKHOBEHuHE
OCHOBHBIX T'PYIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE dTalbl SBOMIOIUHM BBICIIMX pacTeHuil. OCHOBHBIE apoMOp(do3bI
pactrenuii. Bpixon pactenuid Ha cymry. [losBieHue CHOpPOBBIX pACTEHUU H
3aBoeBaHne uMu cymu. CemeHHble pacteHus. lIpoucxoxkneHne IBETKOBBIX
pacTeHui.

OcHOBHbBIE 3Talbl SBOJIONUM >KUBOTHOrO Mupa. OCHOBHBIE apoMop(do3bl
KUBOTHBIX. Benyckas dayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX
tunoB. [lepBrie XOproBbIe KUBOTHBIE. JKU3Hb B BOJE. DBOJIOLUS TO3BOHOYHBIX.

[Tpoucxoxaenne ampubuii u pentuiuil. [lporcxoxaeHne MICKOMUTAOIUX H




ntun. [lpuamun xmodeBoro apomopdosa. OcBoeHHE OECrO3BOHOYHBIMH U
[M03BOHOYHBIMH >KUBOTHBIMU CYIIIH.

Pa3Butue xu3Hu Ha 3emMiie MO 3paM U Nepuoaam: apxeu, MpoTepo3on, Naleo30u,
Me30301, KaiHO30H. OOmas XapakTEepUCTHKAa KJIMMaTa M TE€O0JOTHYECKHUX
nporieccoB. [losiBiieHrE U paciBET XapaKTEPHBIX OPraHU3MOB. YTIIe0Opa3oBaHUE:
€ro YCJIOBHSI U BIUSHUE HA TA30BBIA COCTAB aTMOC(EPHI.

MaccoBble BBIMUpPAaHUS — HKOJOTMYECKHE KPHU3HUCHI mponuioro. IlpuuuHbl u
CJIEJCTBHUSI MACCOBBIX BbIMHpaHU. COBPEMEHHBIM HKOJOTHYECKUM KPHU3HUC, €T0

0COOEHHOCTH

6.5

Paznenst m 3amaum  anTpomosiorud. Metonbl aHtpononorud. CTaHOBIEHUE
IIpE/ICTaBICHUH O MPOUCXO0KAEHUH ueoBeka. COBpeMEHHbIE HAyUHbIE TEOPUH.
CxoncTBO 4yenoBeKka C KUBOTHBIMH. CHCTEMATHUECKOE IIOJIOKEHUE YENIOBEKA.
CBuuerenbcTBa  CXOJACTBA  YelIOBEKa C  JKMUBOTHBIMH:  CPaBHHUTEIHHO-
MOP(OJIOTHYECKHE, AMOPHOTIOTUYECKHE, (hU3HOITIOTO-OMOXUMUYECKUE,
noBeieHueckue. OTINYKs YeaoBeKa OT KUBOTHBIX. [IpsIMOX0KIeHNE U KOMITJIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BUTHE rOJIOBHOTO MO3ra U BTOPON CUTHAJILHOMN
CUCTEMBI.

JiBmkyme cuibl (akTopbl) aHTpONOreHe3a: OMOJOTHYECKHE, COIHAJIbHBIE.
CooTHolieHrne OMOJIOTHYECKUX U COIMATIBHBIX (DaKTOPOB B aHTPOIIOTEHE3E.
OCHOBHBIE CTaJIMM AHTPOIIOTE€HE3a. ABCTPAIIONUTEKN — ABYHOTHE MIPEAKH JIIOIEH.
UenoBek  ymenblil, TE€pBbIE  M3rOTOBJIEHUS Opyaud Tpyna. YenoBek
MPSIMOXOJSIIIIMN W TIEPBBIA BBIXOA JioAeW 3a mpenensl Adpuku. Yemosex
reiaens0eprckuil — oOLIMii MPeoK HEeaHAEPTATbCKOTO YellOBeKa M YelloBeKa
pazymHOro. YenoBek HEaHIEPTAIbCKUN KaK BUJ JIIOJAEH XOJIOAHOIO KIUMarTa.
UYenoBeKk pa3yMHBIII COBPEMEHHOI'O THUIA, JIEHUCOBCKUI YEJIOBEK, OCBOCHHE
KOHTHMHEHTOB 32 npenenamMmu AQpuku.

DBOIIOLUST  COBPEMEHHOTO 4YeNloBeKa. ECTECTBEHHBI OTOOp B MOMYJISALUSAX
yenoBeka. MyTalMoHHBINH nporiecc W noaumopdusm. [lomynsunoHHbIE BOJHBI,
npeid reHoB, Murpanus U «3GQPEeKT oCHOBATENs» B MOMYJISAIUAX COBPEMEHHOTO
YeJioBeKa.

UYenoseueckue pacel. Ilomsatue o pace. bombmme pacel:  eBponeougHas
(eBpaswmiickasi),  aBCTpasllo-HETpOWAHAs  (9KBaTOpHANbHAs),  MOHTOJOWHAS
(a3maTcko-aMepuKaHcKas). Bpemss u myTu pacceieHHsl uyeloBeKa MO IUIaHETe.
EnunctBo  yenmoBeueckux pac. HayuHas  HecOCTOSTENBHOCTH — pacu3Ma.
[TprucnocoOaeHHOCTh YelloBeKa K pa3HbIM YCIOBHSAM OKpYXKaromleil cpembl.
Bnusinue reorpadguueckoit cpeasl U apeiidpa reHoB Ha MOPQOIOTHIO U

(hU3HOJIOTHIO YeTTOBEKA

DKOCUCTEMBI U MIPUCYIIIE UM 3aKOHOMEPHOCTHU




7.1

Pa3nens! u 3agaun s3xosnorun. CBs3b 3KOJOTUU C IPYTUMH HayKaMU.
Metoner skosioruu. lloneBeie HaOMIOACHUS. ODKCHEPUMEHTHI B  JKOJOTHU:
OpUpoaHble U JabopaTopHble. MojenupoBaHue B SKOJOTMU. MOHUTOPHUHT

OKPY’KAIOIIIECH CPeIbl: TOKAIbHBIN, pETHOHAIBHBIN U TJI00AIbHBIN

7.2

Okosiorndyeckue (GaxkTopbl U 3aKOHOMEpHOCTHM uX JeiictBus. Kiaccuduxaums
JKOJIOTHYECKUX (PaKTOpoB: aOMOTHUYECKHE, OHOTUYECKHE, AaHTPOIOTCHHBIC.
OOme 3aKOHOMEPHOCTH JIEHCTBHS OSKOJIOTHYeCKHX (akTopoB. [IpaBuio
munumyma (K. Hlnpenrens, FO. JIu6ux). TonepantHocTh. DBpUOMOHTHBIE U
CTEHOOMOHTHBIE OPTaHU3MBI.

AbGuoTtnueckue daktopel. CBET Kak dKojorndeckuii axrop. JleiicTBue pa3HbIX
Y4aCTKOB COJHEYHOTO CHEKTpa Ha OpraHu3Mbl. OKOJIOIMYECKHUE TPYIIIb
pacTeHM M JKMBOTHBIX IO OTHOLIEHMIO K cBeTy. CHUTHajbHas poOJb CBETA.
DoTONEPUOIU3M.

Temnepatypa kak okojorumdeckuil d¢akrop. JleiictBue Temmeparypbl Ha
opranu3mbl. [ToMKMIOTEpMHBIE U1 TOMOMOTEPMHBIE OpraHU3Mbl. DBPUTEPMHbBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

BrnaxHnocte kak 9kosjorumdeckwit  (akrtop. IIpucmocobmenust pacrteHuit K
MoJiJIep>kaHrio BoAHOTO Oananca. Knaccudukaius pacTeHHI MO OTHOUICHHIO K
Bojie. [IpucnocoGiieHus )KUBOTHBIX K U3MEHEHHUIO BOJITHOTO PEXKUMA.

Cpenpl oOuTaHMA OPraHM3MOB: BOJHAs, HA3€MHO-BO3JYILIHAs, I1OYBEHHAs,
ryOMHHAs  TMOAMOYBEHHAs, BHYTPHOpPraHu3MeHHas. DOU3UKO-XMMHYECKUE
O0COOCHHOCTH Cpell OOuTaHud OpraHu3MoB. llpucrnocobiieHuss OpraHuzMoB K
KU3HU B pa3HbIX CpE/ax.

buonoruueckue putmsl. BHenmHue u BHyTpeHHUE puTMbl. CyTOUHBIE U FOJIUYHbBIE
putMbl. [IpHcrnoco0IeHHOCTh OPraHW3MOB K CE30HHBIM H3MEHEHHSIM YCIIOBHIA
KU3HU.

Kuznennsie Gopmbl opranu3moB. [loHsTHe 0 *u3HeHHOU (hopme. JKuzHeHHBIE
(bopMBl pacTeHMii: JepeBbs, KyCTapHUKH, KyCTapHUYKH, MHOTOJIETHHE TpPaBbI,
oJHoJIeTHUE TpaBbl. JKu3HeHHbIe (HOPMBI JKUBOTHBIX: TUAPOOHOHTHI, T€OOHOHTHI,
a’poOnoHTBI. OCOOEHHOCTH CTPOSHHS U 00pa3a KHU3HU.

buotnyeckue QaxTopbl. Bumbl OMOTHYECKMX B3aMMOJEHCTBHIA: KOHKYpPEHIIHS,
XHUIIHAYECTBO, cMMOU03 U ero ¢opmel. [lapazutusMm, koomeparus, MyTyalu3M,
KOMMEHCAJIU3M (KBapTHPaHTCTBO, HaxJICOHUYECTBO). Herpoduueckue
B3aMMOJICHCTBUS  (Tommueckwe, (opuueckue, (¢dadOpuyeckue). 3HAUYCHUE
OMOTMYECKMX B3aUMOJEHCTBMI Uil CYyIIECTBOBAaHUS OPraHM3MOB B cpeje

00HTaHHA. HpI/IHHI/IH KOHKYPCHTHOI'O UCKIIFOUCHUSA
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OKOJIOTUYECKHE XapaKTCPUCTUKU TMOITYJISAIHHN. HOHYHSII_II/ISI KaKk OHoJIOrnyecKas

cucrema. Poib HEOTHOPOIHOCTH Cpelibl, (PU3MUECKUX 0apbepoB U OCOOCHHOCTEH




OuosoruM BUJIOB B (DOPMHUPOBAHUM MPOCTPAHCTBEHHON CTPYKTYpPbI MOIMYJIALUMI.
OcHOBHbBIE MOKa3aTeNW MOMYJSLHMUA: YUCIEHHOCTb, IUIOTHOCTh, BO3pAacTHas U
[IOJIOBAst  CTPYKTypa, PpOXKAAEMOCTb, IIPUPOCT, TEMII pOCTa, CMEPTHOCTb,
MUTpaLys.

Dkojoruueckas CcTpykrypa mnomyiasuudd. OIleHKa YHUCIEHHOCTH MOIMYJIALUH.
JluHaMuKa nomyssuuu U e€ peryiisilus. buoTMdeckui MmoTeHuuan MOITyJISLUU.
MonenvupoBanue JUHAMHMKM — nomyisuud. KpuBele pocTa  4HMCIEHHOCTH
nomyssinuu. Kpusble BbDKMBaHMs. Perynsnus 4MCIEHHOCTH MOMYJISLUUI: pOJIb
(akToOpoB, 3aBUCAIIMX M HE 3aBUCAUIMX OT IUIOTHOCTH. OKOJOTHYECKUE
cTpareruu BUJoB (r- u K-cTparerun).

[TonsTe 00 okojormueckod Hume Buga. MecrtooOutanue. MHoromepHas
Mojenb 3Kkonorndeckord Humm Jx.M. XaruuHcona. Pa3mepbl 3KOJI0THMUECKOH
Humy. [loTeHnManbHas ¥ peaan30BaHHAS HUILH.

Bun kak cucrema nomynasuuid. Apeanbl BUIOB. Buiapl M uMX KU3HEHHbBIE
CTpaTerMu.  3aKOHOMEPHOCTH  TOBEJEHUS WU  MHUIpalMi  >KMBOTHBIX.

buonornueckne naBa3UN YYXXEPOAHBIX BUIOB

7.4

CooOmiectBa opraHu3MoB. buorneno3 u ero crpykrypa. CBsizu Mexay
opraHu3MamMu B OHOIlEHO3€. DKOCHCTeMa Kak OTKpbiTag cucrema (A.J[x.
Tencnu). OyHKIHOHAIBHBIE OJIOKM OPraHU3MOB B JKOCHUCTEME: MPOAYIEHTHI,
KOHCYMEHTHI, peaylneHThl. Tpodudeckue ypoBHU. Tpoduyeckue LEmd U CETH.
Abuotnyeckue 61m0ku sKocucteM. [louBbl U mibl B 3kocuctemax. Kpyrosopot
BEILIECTB U MMOTOK YHEPTUU B IKOCUCTEME.

OcHOBHBIE TOKa3aTeM IKOCUCTEMbl. buoMacca u mpoaykuus. DKOJIOTHUECKUE
MUPAMHUJIBI YUCEN, OMOMACCHI U DHEPTHH.

HanpaBnenHble 3akOHOMEpHBIE CMEHBI COOOLIECTB — cyKueccud. [lepBuunbie u
BTOPUYHBIC CYKIIECCCMM W WX TMPUYUHBL. AHTPONOTEHHBIE BO3ICHCTBHUS Ha
cykueccun. KnnmakcHoe coodiiectBo. bruopaznooOpasue U MoHOTa KPyroBOpoTa
BEIIIECTB — OCHOBA YCTONYMBOCTH COOOIIIECTB.

[IpupoaHbie 3KOCHUCTEMBI. AHTPOIOIE€HHBIE 3KOCUCTEMBI. ATPOIKOCHCTEMA.
ArpotieHos. Paznuuaust Mex 1ty aHTpOIIOTE€HHBIMU U IPUPOTHBIMHU YKOCUCTEMAMHU.
Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucTeM. ['opojckas ¢opa u
¢dayna. CuHaHTpONU3alMs TOPOACKON (payHbl. bruonornueckoe U X03siiiCTBEHHOE
3HaYEHHE arpo’KOCHCTEM M ypOO3KOCHCTEM. 3aKOHOMEPHOCTH (OPMHUPOBAHUS
OCHOBHBIX B3aUMOJICHCTBUI OPTraHU3MOB B SKOCUCTEMAX.

[Iepenoc 3HEpruM U BELIECTB MEXKIY CMEKHBIMH 3KOCUCTEMAaMHU. Y CTOMYUBOCTH
OpraHu3MOB, MOMYJISUMA © OSKOCHUCTEM B YCJIOBHUSIX €CTECTBEHHBIX U

AHTPONOTEHHBIX BO3JECHCTBUI

7.5

buocepa — oOmemnanerapHas o0Oojgouka 3emid, TAE CYIIECTBYET WU




cyllecTBoBasiia Jku3Hb. YueHue B.J. Bepnaackoro o Ouocdepe. Obnactu
o6uocdeps u e€ cocras. Kupoe BeriecTBo 6Mochepsl U ero PyHKIUH.
3aKOHOMEPHOCTH cylecTBoBaHUs Ouocdeprl. OcoOeHHOCTH Ouocdepsl Kak
rnobanbHOM  9KocHCTeMBl.  JlMHamMu4eckoe  paBHOBecue B Omocdepe.
KpyroBopotsl BemecTB U OHOTEOXMMHYECKHME LMK (yriepona, as3ora).
PurmugHOCTS siBICHMIT B Onocdepe.

3onanbHOCTh OMochepsl. IlonsaTne o 6uome. OCHOBHBIE OMOMBI CYIIM: TYHApa,
XBOMHBIE Jleca, CMEINAaHHbIE M MIMPOKOJHMCTBEHHBIE JIeCa, CTENH, CABaHHBI,
MYCTBIHU, TPOIMUYECKHE Jieca, BBICOKOTOPhs. Kiumar, pacTUTENbHBIH W
KUBOTHBI MUP OMOMOB CYIIIH.

CrpykTypa U (QYHKIUS JKHBBIX CHCTEM, OIEHKAa X PECYpPCHOrO TOTEHIHala U

onocdepHbIX GyHKITUN
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DKoJIOrHYecKre KpU3UChl U UX MpHuuHbl. Bo3nelicTBue yenoBeka Ha 6uocdepy.
3arpsi3HEHUE BO3MYIIHOW cpeabl. OxpaHa Bo3ayxa. 3arps3HEHHE BOJHOW CPEJIb.
Oxpana BoAHBIX pecypcoB. Pazpymienue nmouBbl. OXpaHa MOYBEHHBIX PECYPCOB.
N3menenue knmmuMmara.

AHTpOIIOT€HHOE BO3JIEMCTBUE HA PACTUTEIBHBIA W >KUBOTHBIM Mup. OxpaHa
pPaCTUTENBHOTO M XWUBOTHOTO MHpAa. OCHOBHBIE MPUHIMITBI OXPaHBI MPHUPOIBL.
Kpacupie kumru. Ocobo oxpansiembie mpupoanbie Tteppuropun (OOIIT).
Boranunueckue caibl ¥ 300J10TMUECKUE TapKH.

OcHOBHbIE MPHUHIMIIBI YCTOWYMBOIO Pa3BUTHUsI YEJIOBEUECTBA U TMPHUPOIbL.
PanmonaneHoe  mpuUpOONOIB30BAaHME U COXpaHEHHE  OMOJIOrHMYECKOIo

pazHoobOpa3us 3emiiu




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYEHUKA

METOANYECKHUE MATEPHUAJIbBI VIS YUYUTEJA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETHU

HUHTEPHET






