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MOACHUTEJBHASA 3AIIUNCKA

[Iporpamma no yueOHOMY mnpeameTy «buosorus» (namee - Ouonorus) Ha
ypOBHE cpeqHero obmiero odpazoBanus pa3zpaboraHa Ha ocHoBe DenepalibHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit deaeparumy,
dI'OC COO, Konnenuuu mnpenojaBaHus ydeOHoro mnpeamera «buojorus» u
OCHOBHBIX TIOJIOKEHUH (peiepanbHOi paboueil mporpaMmbl BOCIIUTAHUS.

Cornacno monoxenusm @PI'OC COO mnpoduibHbie y4ueOHbIE NPEAMETHI,
u3ydyaeMble Ha yriayOJn€HHOM YpOBHE, SBISIOTCS crocoOoMm auddepeHranum
oOy4eHHs Ha YpOBHE CpelHero oluiero o0pa3oBaHUs U TMPU3BaHBI 00ECIICUUTH
IPEEeMCTBEHHOCTh MEXKJYy OCHOBHBIM OOLIMM, CPEAHUM OOIIUM, CpPEIHUM
MPo()eCCHOHATIEHBIM U BBICIIMM O0Opa30oBaHHWEM. B TO ke Bpemsi KaKIbIil U3 ATUX
y4eOHBIX TMPEIMETOB JIODKEH OBITh OPHUEHTHPOBAH HA NPHOPUTETHOE PEIICHHE
00pa3oBaTeNbHbIX, BOCHUTATEIbHBIX M pa3BUBAIOIIMX 337a4, CBSI3aHHBIX C
npodopueHTanueit o0yJarImmxcs U CTUMYJIUPOBAHUEM MHTEpeca K KOHKPETHOM
00JIaCTH HAYYHOTO 3HAHUS, CBA3aHHOTO C OMOJIOTHEM, METUIIMHOM, SKOJOTHEH,
MICUXOJIOTUEN, CITIOPTOM MJIM BOCHHBIM JIEJIOM.

[Iporpamma mo yueOHOMY mnpenmetry «buosorus» HaéT NpeacTaBICHHE O
eI W 3a/Jadax M3ydyeHus ydeOHoro mnpeamera «buosorus» Ha yriryOJI€HHOM
YPOBHE, OIpesenseT 00sA3aTeabHOe (MHBAPHUAHTHOE) MPEAMETHOE COJIEpKaHue, €ro
CTPYKTYpUpPOBaHUE MO pa3lelaM U TeMaM, pacOpeAesieHHue Mo Kiaccam,
PEKOMEHyEeT TMOCIEAOBATEIbHOCTh HM3yYEHHUS YYEOHOro MaTepualia ¢ Y4ETOM
MEXKIPEIMETHBIX W BHYTPUIPEAMETHBIX CBSA3€H, JIOTMKM Y4eOHOro Ipoiiecca,
BO3pPAaCTHBIX OCOOEHHOCTeW oOyuwaromuxcsi. B mporpamme mno Ouosoruu
peann30BaH TPUHIMII TPEEMCTBEHHOCTH C HW3y4eHUEM OHOJOTMM Ha YpPOBHE
OCHOBHOTO  oOmiero oOpa3oBaHus, Ojarojgapss dYeMmMy MpPOCMaTpUBaeTCA
HaIpaBJICHHOCTh HA  MOCIEAYIOIIEe pa3BUTHE  OHOJIOTMYECKUX  3HAHWM,
OpUEHTHUPOBAHHBIX Ha (POPMUPOBAHUE ECTECTBEHHO-HAYYHOI'O MHUPOBO33PEHMS,
HKOJIOTUYECKOTO MBIIIUICHUSI, TPEJCTABICHUH O 3I0pOBOM 00pa3e KU3HHU, Ha
BOCIHMTAaHUE OEpeKHOTO OTHOUIEHMS K OKpyKawolled NpupoaHoi cpexae. B
nporpamMme Mo OHOJOTUM TaKXKe IMOKa3aHbl BO3MOXKHOCTH Y4e€OHOTO mpeaMmeTa
«buonorusi» B peanmmzanuu  Tpedboanuit DPI'OC COO K mMIaHUPYEMbIM
JUYHOCTHBIM, METAalmpeJAMETHbIM M TpPEAMETHBIM pe3ysbTaTaM OOy4YeHUS U B
GbopMUPOBAaHMU OCHOBHBIX BHJIOB y4E€OHO-TIO3HABATEILHOM  JEATEIbHOCTH
oOydaromuxcsi M0 OCBOCHHUIO COJEp>KaHUS OMOJIOrMYeckoro oOpa3oBaHHUS Ha
YpOBHE cpesiHero o01ero 0opa3oBaHusl.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpeHero obuiero oopasoBaHUs
3aBepiiaer OMOJIOrMYecKkoe o0pa3oBaHUME B IIKOJE U OpPUEHTUPOBAH Ha
pacuipeHye u yriayOJieHue 3HaHUU 0oOydarommxcsl O KMBOM MPUPOJAE, OCHOBAX



MOJIEKYJISIPHOM M KJIETOYHOW OHMOJOTHH, 3MOPHOJIOTUU U OHMOJOTHH Pa3BUTHS,
TEHETUKH, CEIEKIUHN, OMOTEXHOJIOTUH, SBOJIFOLIMOHHOTO YYEHHUSI U HKOJIOTHH.

Wzyuenne ydeOHOro mnpeamera «buonorus»y Ha yriayOleHHOM YypOBHE
OpUEHTHPOBAHO HA MOJArOTOBKY OOYYaIOIIMXCS K IMOCJEAYIOIEMY IOTYyYEHUIO
Ouonoruueckoro  oOpa3oBaHMsi B  By3aXx M OpraHu3alUsAX  CPEAHETO
npogeccuoHanbHOro 00pa3zoBaHusi. OCHOBY €0 COAEpPMXaHHUS COCTABIISIET CUCTEMA
OMOJIOrMYECKUX  3HAHMM, TMOJMYYEHHBIX HPU  HM3YyYEHUU  OOyHarOIUMUCA
COOTBETCTBYIOIINX CHUCTEMATHUECKUX Pa3esioB OMOJIOTHMH HAa YPOBHE OCHOBHOTO
obmiero oOpazoBanusi, B 10—11 kmaccax 3TH 3HaHUS TMONYyYalOT pa3BuTHE. Tak,
paciivpeHsl U YriyOJeHbl OWOJIOTMYECKHME 3HAaHMS O PACTEHUsSX, >KUBOTHBIX,
rpubax, OakTepusx, OpraHu3Me 4YeJOBEKa, OOIIMX 3aKOHOMEPHOCTAX >KU3HH,
JOTIOJIHUTEIHHO BKIIFOUEHBI OMOJIOTUYECKUE CBEICHUS MTPUKIATHOTO U TIOUCKOBOTO
XapaKTepa, KOTOPblE MOKHO HCIIOIb30BaTh KaK OPHUEHTHPHI JJIs MOCIEAYIOLIEro
BbIOOpa mpodeccun. Bo3MokHa Takke MHTErpanus OHOJOTMYECKUX 3HAHUU C
COOTBETCTBYIOIIMMHU 3HAHUSIMH, MOJTYYEHHBIMU OOYYaIOIIMMUCSA TNPU H3YYEHUU
($u3MKH, XUMHUH, Teorpaduu 1 MaTEMaTUKH.

CrpykTypa mnporpammbl 1o yuyeOHomy mnpeamery "buosorus" oTpaxkaer
CUCTEMHO-YPOBHEBBIII M 3BOJIIOLMOHHBIA MOAXOABl K M3YYEHHIO OHOJIOTHH.
CorylacHO UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE JJIs )KUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpPraHU3al1H, SBOJIFOLUN OPraHUYECKOro MUpa Ha 3emiie,
COXpaHEHHUs OHMOJOrMYecKoro paszHooOpaszus miaHeTtsl. Tak, B 10 kiacce
M3Y4YalOTCS OCHOBBI MOJICKYJIPHOW M KJIETOYHOM OMOJIOTMH, SMOPHOJIOTHU U
OMOJIOTUM Pa3BUTHSI, TEHETUKU U CEJIEKUUU, OMOTEXHOJIOTMM U CHUHTETUYECKOMN
OMOJIOTHH, aKTYaJIU3UPYIOTCS 3HAHHMS OOydJaromuxcs 1o OOTaHHWKE, 300JI0THH,
aHaToMuu, Qusuosorun uenoBeka. B 11 kiacce u3yuaroTcs HBOJIIOLMOHHOE
y4eHHUe, OCHOBBI KOJIOTHUHU U yueHue o ouocdepe.

VYyeOnslii npeaMer  «buonorus» npu3zBaH  00€CNEUUTh  OCBOEHHUE
oOy4aronMMucss OMOJOTHYECKUX TEOPUN U 3aKOHOB, UJEH, MPUHLUIIOB U MPABUIL,
JIS)KAIIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOU KAPTUHBI MUPA, 3HAHUU O
CTPOCHHHM, MHOTOO0Opa3suM M OCOOEHHOCTSAX KIETKH, OpraHu3Ma, MOIyJISALHUH,
OMOILIEHO3a, YKOCUCTEMBI, O BBIJAIOIIMXCS HAYYHBIX JOCTHXKEHHUAX, COBPEMEHHBIX
MCCJIEI0BAHUSIX B OMOJIOTUH, MPUKIIAHBIX acleKTax OMOJIOrudeckux 3HaHui. Jliis
pa3BUTUS M TOJJEPKAHUS HMHTEpeca OoOydarolmuxcs K OHOJOrMHM Hapsaay co
3HAYUTENIbHBIM 00BEMOM TEOPETUUECKOTO MaTepHalia B COACPXKaHUHU MPOTpaMMbl
Mo OMOJOrMM MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAaHOBIEHUS U Pa3BUTHS
TOM WM WHOW 00nacTh OWOJIOTMH, BKJIAJOM OTEYECTBEHHBIX M 3apyOe’KHBIX
YUEHBIX B pELICHUE BAXKHEHUIIMX OMOJIOTMYECKUX U SKOJIOTUYECKUX TPOOIIEM.

Llenb n3ydenus yueOHoro npeamera «buonorus» Ha yriiyoaéHHOM ypOBHE —
OBJIAJICHHE  OOyYaroIIMMHCA 3HAHUSIMH O  CTPYKTYPHO-(DYHKIIMOHAIBHOM



OpraHM3allii JKUBBIX CHCTEM pa3HOTO paHra M MNpuoOpeTeHHe YyMEHUM
UCIIOJI30BaTh ATU 3HaHUS B (DOPMHUPOBAHUM MHTEpEca K OMpeAesIEHHON 00sacTu
npodeccHoHanbHON JIeATeNbHOCTH, CBSI3aHHOM C OWOJIOTHE, WM K BBIOOpPY
y4eOHOTO 3aBEeICHUS IJIs1 TPOJIOJKEHUS OMOJIOrMYECKOT0 00pa3oBaHusl.

JocTikeHue 1enu Mu3ydeHuss ydeOHoro mnpeamera «buonorus» Ha
yrayOaEéHHOM YpOBHE 00€CIeUnBaeTCs PEIICHUEM CIICTYIONINX 3a/1au:

OCBOEHHE OOYYaIOIUMUCS CUCTEMbl OMOJIOTMYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJOTHYECKUX TEOPHUSIX, KOHIICTIIHAX, TUIIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
paBuiIax, COCTABISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTUHY MUPA; O
CTPOEHHHU, MHOTO00pa3vu U OCOOCHHOCTSX OMOJOTHYECKUX CHCTeM (KJIETKa,
OpraHu3M, MOMYJIAINS, BU, OMOTeo1eHo3, Onocdepa); 0 BBIIAIOIMINUXCS OTKPHITHIX
¥ COBPEMEHHBIX HCCIIEOBAHUAX B OUOJIOTUH;

O3HAKOMJIEHUE OOYy4YaloIMXCAd C METOJAMH IIO3HAHUS >KUBOW MPUPOJBI:
UCCJIEIOBATEILCKUMH  METOJaMUi  OMOJIOTUYECKUX HayK (MOJEKYISIpHOU U
KJIETOYHON OWOJIOTUH, HMOPHUOJIOTUM U OHOJOTUM Pa3BUTHs, TEHETUKH W
CeJIeKUMU, OWOTEXHOJIOTMM M CHUHTETUYECKOHM OWOJIOTMH, TMaJE€OHTOJOTHUH,
HKOJIOTMH);  METOJaMH  CaMOCTOSITEIBHOTO  MPOBEACHHUS  OMOJOTMYECKHX
UCCIIeIOBaHU B JlabopaTopuu W B mpupoae (HaOIOAeHHE, HW3MEPEHUE,
HKCIIEPUMEHT, MOJIEJIMPOBAHUE);

OBJIaZIcHME OOYyYaloIMMUCA YMEHHUSIMU: CaMOCTOSITEIbHO  HAaXOIUTh,
aHAJIM3UPOBATh M HCIOJb30BaTh OHOJOTMYECKYI0 HH(OPMAIUIO; IMOJIb30BATHCA
OMOJIOTUYECKOM TEPMHUHOJIOTMEH M CHUMBOJMKOMW; YCTAHABIMBATh CBSI3b MEXAY
pa3BUTHEM OHOJIOTUM U  COLMAIBHO-DKOHOMHYECKMMHM M 3KOJOTUYECKUMHU
npobjieMaMy YeJIOBEYECTBA; OLEHUBATH IOCIIEICTBUS CBOEU JAEATEIBbHOCTH IO
OTHOIIICHUIO K OKpY’Karolled NpUpOTHON cpese, COOCTBEHHOMY 3/I0POBBIO U
30POBBIO  OKpYXKAlOIUX  JIIOJIeM; OOOCHOBBIBAaTH U  COOJIOATh  MEPHI
MPOPUIAKTUKA MH(DEKIMOHHBIX 3a00JIEBAHMI, MTpaBUiIa MOBEJICHUS B MPUPOIE U
oOecrieueHrs 6€30MaCHOCTH COOCTBEHHOM YKM3HENESATEIIbHOCTH B YpPE3BhIUANHBIX
CUTyalUsX MPUPOJHOTO M TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBPEMEHHbBIEC HAyUYHbIE OTKPBITHA B 00J1aCTU OMOJIOTHH;

pa3BuTHE y 00y4YalOIMXCSl MHTEJUIEKTYaIbHBIX U TBOPUYECKUX CIOCOOHOCTEH
B IMpOIlleCCe€ 3HAKOMCTBA C BBIJIAIOMIMMUCS OTKPBITUAMH M COBPEMEHHBIMU
UCCJIEIOBAHUSIMU B OHMOJIOTMM, pEIIaeMbIMU €10 MpoOseMaMHu, METOAOJoruen
OMOJIOTYECKOro UCCJIEI0BAHMS, IIPOBEACHUS AKCIIEPUMEHTAIbHBIX
UCCJIEIOBaHUM, peleHusi OMOJIOrMYeCKUX 3a/1a4, MOJCIMPOBAHUS OMOJOTHUYECKIX
00BEKTOB U MPOIIECCOB;

BOCIIUTAaHUE y 00YYAIOIIMXCSl IEHHOCTHOIO OTHOILEHMS K >KMBOU MpUpoJie B
LIEJIOM U K OTJIETbHBIM €€ 00bEeKTaM U SIBJIIEHUAM; (POPMHUPOBAHUE IKOJOTUUECKOM,



TeHETUYECKON TPaMOTHOCTH, OOImEeld KyJabTypbl TIOBEACHUS B MPUPOJIE;
MHTErpallii €CTeCTBEHHO-HAYUHbIX 3HAHUMH;

npuobpereHrue  OOyYarONMIMMHCS ~ KOMIIETEHTHOCTH B PallMOHAIBEHOM
MPUPOJIOTIOIB30BaHUU (COOJIIOEHUE TPABWJI TOBEACHUS B MPUPOJAE, OXPaHBI
BUJIOB, IKOCUCTEM, OUOChEphl), COXpAaHEHUHU COOCTBEHHOTO 3/I0POBbSI U 370POBBS
OKpYyXXarolmux Jioaer  (cobmoaeHuss wMep NpodUIAKTHKA — 3a00JICBaHHM,
oOecrieueHrne OE30MaCHOCTH >KU3HEACSITENIbBHOCTH B YPE3BBIYAMHBIX CHUTYaLHSIX
OPUPOJHOTO M  TEXHOTEHHOTO XapakTepa) Ha OCHOBE  HCIOJIb30BaHUSA
OHMOJIOTHYECKUX 3HAHUN 1 YMEHHI B MOBCEAHEBHON KHU3HU;

CO3JaHWe  YCIOBUM  JUIsi  OCO3HAHHOTO  BBIOOpa  OOYyYarOIIUMHUCS
UHIUBUYaIbHON oOpa3oBarenbHON TPaeKTOPUH, CIOCOOCTBYIOLIEH
MoCHeAyIomEeMy MNpodecCHOHATBPHOMY CaMOOMPEIEICHUIO, B COOTBETCTBUU C
WHIUBUTyJIbHBIMA WHTEPECAaMH U MOTPEOHOCTSIMH PETHOHA.

OO11ee YnCa0 4acoB, OTBEJACHHBIX HAa U3Y4YEHHE OMOJIOTMU Ha yriayOJeHHOM
ypOBHE cpeaHero odiiero odpazoBanus, coctabisgeT 204 gaca: B 10 kmacce — 102
yaca (3 gaca B Heneno), B 11 kiacce — 102 yaca (3 yaca B Hezieno).

OT60p opraHuzanMoOHHBIX (OPM, METOJOB U CPEACTB OOy4YEeHHUS OUOJIOTUU
OCYIIECTBIISIETCS, ¢ Y4E€TOM CHEIU(PUKU €ro COACpX aHWs U HaNpaBIEHHOCTH Ha
OpOAOKEHNE OHOJIOTUYECKOTO 00pa30BaHUSl B OpPraHU3alUsX CpPEIHEro
po(heCCUOHATILHOTO U BBICIIET0 00pa30BaHUs.

O0s13aTeNbHBIM YCIOBUEM MPU 00yUYEHUU OMOJIOTHH Ha YriyOJIEHHOM YPOBHE
ABIIIETCS TIPOBEJICHUE JIAOOPATOPHBIX M MPAKTHUECKUX paboT. Takxke ydacTue
00ydaromuxcsi B BBIMOJHEHUN TMPOCKTHBIX M y4eOHO-HCCIEA0BATENBCKIX PaboT,
TEMaThKa KOTOPBIX OMPENESeTCS yd4uTelleM Ha OCHOBE  HMMEIOUTUXCS
MaTePHAITbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBUIA.



COILEPKXAHUE OBYYEHUA
10 KJTACC

Copnep:kaHue mporpaMMbl, BBIIECIIEHHOE KYPCUBOM, HE BXOIUT B MPOBEPKY
rocyjapcTBeHHoi utorooit arrecraruu (I'MA).

Tema 1. BuoJsiorusi Kak Hayka

CoBpemeHHass OMOJIOTHsI — KOMIUIEKCHas Hayka. KpaTkas uctopusi pa3BUTHA
Oouonornu.  buomornueckne HaykKd M U3y4aeMble ~HUMHU  TPOOJIEMBI.
dOyHAaMEHTANIbHbIC, TPUKIAIHBIE W TOWCKOBBIE HAay4YHbIE HCCIECIOBAHUS B
ouosnoruu.

3HaueHue OMOJOTUU B (OPMUPOBAHUN COBPEMEHHON €CTECTBEHHO-HAy4YHOMN
kaptuHbel Mupa. IIpodeccuu, cBsizanHbie ¢ Ouosorveil. 3HaueHUe OHMOJOTHH B
[IPAKTUYECKON JIEATEIIBHOCTH YEJIOBEKA: MEIULHMHE, CEIbCKOM XO35HCTBE,
POMBIILJIEHHOCTH, OXPAaHE NPUPOBI.

JleMoHCTpanun

[Toptpets: Apucrorens, Teodpact, K. JIlunneit, XK. b. Jlamapk, Y. /lapBuH,
V. I'apgeit, I'. Mengens, B. 1. Bepnanckui, U. I1. I1aBnos, . 1. Meunukos, H.
N. BaBunos, H. B. Tumodees-Pecosckuit, JIx. Yorcon, ®. Kpuk, /. K. benses.

Tabmuubl U cxembl: «CBsI3b OMOJIOTMM C JIPYrUMHU Haykammu», «Cucrema
OMOJIOTUYECKUX HAYK).

Tema 2. )KuBble cucTeMbl M HX H3YUYeHHE

JKuBble cuUCTEMBl Kak NpeaMeT u3ydeHust Ouonoruu. CBOMCTBA KHMBBIX
CUCTEM: €IMHCTBO XMMHYECKOIO COCTaBa, MJUCKPETHOCTb U ILIEJIOCTHOCTb,
CIOKHOCTh W YIHOPSAOYEHHOCTh CTPYKTYpPbI, OTKPBITOCTb, CaMOOpTraHU3alus,
CaMOBOCIIPOM3BEEHUE, PA3IPAKUMOCTh, U3MEHUNBOCTh, POCT U Pa3BUTHE.

YpOBHU OpraHu3alMu KUBBIX CHUCTEM: MOJICKYJISIPHBIA, KJIETOYHBIN,
TKaHEBBIH, OPTaHU3MEHHBIMN, MOIYJISAIMOHHO-BUI0BOM, 3KOCUCTEMHBIN
(buoreornenoTnueckuit), OmochepHbiii. Ilporecchl, MPOUCXOIAIINE B KHUBBIX
cucteMax. OCHOBHbIE MpPHU3HAKK >KUBOrO. KH3Hb Kak (hopMa CyIIECTBOBAHUS
Marepuun. Hayku, u3ydaroniue xu1Bbl€ CUCTEMBI HA PA3HBIX YPOBHSIX OpPTraHU3AIUU.

N3yuyenue xuBbIx cucteM. Metonbl Ouosiornueckoil Hayku. HaOmronenue,
U3MEPEHUE, IKCIIEPUMEHT, CUCTEMAaTH3alus, MeTaaHanus. [loHsTue o 3aBuCUMOi U
HE3aBUCUMOM TmepemMeHHOoW. IlnaHmpoBanune skcnepumenta. [loctaHoBka w
npoBepka rumnote3. Hynesas runote3a. [lonsitue BIOOpPKH U €€ TOCTOBEPHOCTb.
Pa3bpoc B Ouonorudeckux JaHHbIX. OnEHKa JOCTOBEPHOCTH MMOJIYYEHHBIX
pesyabraroB. [lpUunHBl UCKaXEHUsT Pe3ylbTaTOB »JKcnepuMeHTa. [lonsartue
CTaTUCTUYECKOTO TECTA.

JleMmoHCTpauuu



Tabmuupr u cxembl: «OCHOBHBIE TPHU3HAKU JKU3HW», «buomornueckue
cuctembl», «CBOWMCTBAa KHUBOW MaTepum», «YPOBHH OpraHU3alUHd KABOU
npuponb», «CTpOE€HHE MKUBOTHOW KIETKW», «TKaHU >KUBOTHBIX», «CHCTEMBI
OpraHoB 4YeJoBeueckoro opranuszmay, «buoreonenos», «buocdepay, «Metoabl
W3YUYCHHUS 5KUBOU TTPUPOJIBI».

O6opynoBanue:  jmabopaTopHoe  OOOpyAOBaHWE  JJIi  TIPOBEICHUS
HaOII0ACHUH, U3MEPEHUH, SKCIIEPUMEHTOB.

IIpakTnueckas padora «lcnonp3oBaHWE Pa3IMYHBIX METOJOB IIPU
U3YUYEHUH KUBBIX CUCTEM.

Tema 3. buoJiorusi KjieTKu

Knetka — cTpykTypHO-(QYHKIMOHANbHAs eIWHUIA KUBoro. Mcropus
otkpbIiTus kinetku. Padotsl P. I'yka, A. JleBenryka. Knerounas teopus (T. 11IBanH,
M. Hlnetinen, P. BupxoB). OCHOBHBIE MOJIOKEHUS COBPEMEHHOW KJIETOYHOM
TEOPHH.

Metoasl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTMU:  MHUKPOCKOIIHS,
xpoMarorpadus, 31eKTpodope3, METoJl MEYEHBIX aTOMOB, AH(depeHIuaIbHOe
HEHTPU(PYTUPOBAHUE, KYJIHTUBUPOBAHUE KIIETOK. M3yuenue ¢urcuposanmvix
K1emok. DIEeKTpoHHass MUKpockomnus. Kougokanvhas muxkpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JleMoHCTpanun

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

Tabmuibl u cxeMbl: «CBETOBOH MHKPOCKOID), « DIEKTPOHHBIA MHKPOCKOID,
«HcTopus pa3BUTHS METOIOB MUKPOCKOIIHI.

ObopynoBaHue: CBETOBOM MMKPOCKON, MHKpPOIpEenapaTbl pPacTUTENbHBIX,
KUBOTHBIX U OaKTEpUATIbHBIX KIJIETOK.

IIpakTnueckass padora «/3yyeHue MeETOJOB KJIETOYHON OHOJIOrUU
(xpomatorpadusi, snekrpodopes, auddepeHnnansHoe UEHTPUDYTHPOBAHUE,
[TLIP)».

Tema 4. XumMnuyeckasi Opranu3anus KJIeTKH

XUMHUYECKHM COCTAaB KIETKA. Makpo-, MUKpPO- U YJBTPAMUKPOIJIEMEHTHI.
Bonma m e€ posb Kak pacTBOpUTEINs], pPeareHTa, y4acTUe B CTPYKTYPHUPOBAHHUU
KJIETKH, TEIUIOPeryysiquu. MuHepanbHble BEUIECTBA KJIETKU, MX OHOIOrHYecKas
poib. POJIb KATHOHOB M AaHHOHOB B KJIETKE.

Oprannueckne BellecTBa KIETKH. buosornueckue mnoauMepsl. benkwu.
AMMWHOKHUCIIOTHBIN cocTaB 0eKkoB. CTPYKTypbl O€JIKOBOM MoOjeKyibl. [lepBuuHas
CTpyKTypa Oeika, MHenTHAHas CBs3b. BTopuuHas, TpeThdyHas, 4YeTBEpTUYHAs
cTpyktypbl. Jlenarypauusi. CpoiictBa OenkoB. Krnaccudukaruss OenkoB.
buonoruueckue GpyHkuuu 6enkoB. [lpuonsi.



VYraeBoasl. MoHOCaxapuabl, TUCAXapUJIbl, OJIMTOCAXAPUIBI U TOJIHCAXAPUIBI.
O6mmit 1maH crpoeHus W (UBMKO-XMMHUYECKHE CBOMCTBAa  YIJIEBOJIOB.
buonornyeckue QpyHKIIUN YTIII€BOIOB.

Jlununpl. M'aapodunbHO-THAPOGOOHBIE cBOMicTBA. Kitaccudukanus Tunuaos.
Tpurnunepunbl, Qocoaunuasl, BOCKH, cTepounbl. buonorudeckue GyHKIUN
munuaoB. OO1me cBOMCTBa OMOIOTHYECKUX MEMOPaH — TEKy4eCTh, CIIOCOOHOCTH K
CaMO03aMbIKaHHIO, OJTYTIPOHUIAEMOCTb.

HykneunoBsie kuciotel. JIHK u PHK. CrpoeHne HYKIEHMHOBBIX KHCIIOT.
Hyxneorunsl. Ilpunnun xomruiementapHoctu. Ilpasuno Yapradda. Crpykrypa
JIHK — nBoiinas crimpanbs. Mectonaxoxaenne u ouonorndeckue pynkmuu JIHK.
Buner PHK. ®yukuun PHK B kitetke.

Crpoenue monekynbl AT®. Makpospruueckue cBsizsu B MoJiekysie ATO.
buonornuyeckue pynkuun AT®. BoccraHoBIEHHBIE TEPEHOCUMKH, UX (QYHKUINU B
kinetke. Jlpyeue Hyxneozuompugocghamer (HT®). CexBenupoBanue JIHK.
Memoowl eenomuru, mpancKpunmoMuKuy, nPomeoMuKHu.

CtpykTypHas Ouojorvs: OMOXMMHUYECKHE U OMO(U3NUYECKUE UCCIEHOBAHUS
cocTaBa U TNPOCTPAHCTBEHHON CTPYKTYpbl Ouomonekyn. Modenuposanue
CMpPYKmMypsl U QYHKYUl OUOMONEKYI U Ux Komniekcos. KomnvromepHuiti ouzaun u
OpeanHuyecKull CUHmMe3 OUOMOJIEKYl U UX HeNPUPOOHBIX AHANOZ08.

JleMoHCTpanun

[Toptpertsr: JI. ITonunr, [Ix. Yorcon, @. Kpuk, M. Yunkuuc, P. ®panknuH,
@. Conrep, C. [Ipy3unep.

Huarpammbl:  «Pacnipenenenne XUMHUYECKUX OJIEMEHTOB B HEXKHBOU
npupojie», «PacnpeneneHne XuMUYECKUX 3JIEMEHTOB B dKUBOU MPUPOAEY.

Tabmuubr 1 cxembl: «lleproguyeckas TaOiauIla XUMHUYECKUX DJIEMEHTOBY,
«CTtpoeHue MOJIEKyJbl BOJb», «BelllecTBa B cocTaBe OpraHu3MoBy», «CTpoeHue
MOJIEKYJIbl Oenkay, «CTpyKTypbl O€IKOBOM MOJIEKYJb», «CTpoeHHuEe MOJIEKYI
yraeBofoBy, «CTpoeHue MOJIEKYJ JMNHUI0B», «HyKIEeMHOBBIE KHCIOTBI»,
«Crtpoenue monexkynsl ATO».

OO0opynoBaHue: XuMu4ecKkas nocyza u 000pyoBaHHUE.

JlaGopaTopHasi padora «O0HapykeHHE OCIIKOB C TTOMOIIBIO KAYSCTBEHHBIX
peaxkuuin.

JlaGopaTropnass  paGora  «lcciegoBaHWe ~— HYKJIEMHOBBIX  KHUCJOT,
BBIJICJICHHBIX U3 KJIETOK Pa3IMYHBIX OPTaHU3MOB).

Tema 5. CTpoenne u pyHKINH KIETKH

Tunbel KIETOK: DJyKapuoTHYeCKas U Mpokapuotuueckas. CTpyKTypHO-
byHKIIMOHATBHBIE 00pa30BaHUS KICTKU.



CtpoeHue MpoKapuoTHIECKOM KieTku. KieTounasi cTeHka OakTepuil u apxei.
OcoOEHHOCTH CTpPOCHHSI TeTepOTPOGHON U aBTOTPOPHON MPOKAPUOTUUYECKUX
KJIETOK. MecTo U poJib MPOKapHOT B OMOIIEHO3aX.

Crpoenue u (GyHKIMOHUPOBaHUE DYKapUOTUYECKOU KJIETKHU.
[na3zmatuueckass MeMOpana (masmaiemma). CTpykTypa IUIa3MaTHYECKOM
MeMOpaHbl. TpaHCHOPT BElIECTB uepe3 IMIa3MaTHYeCKyl0 MEMOpaHy: MacCHUBHBIH
(muddy3us, obneruéunass aud¢ys3us), aKTUBHBIA (MEPBUYHBIA M BTOPUYHBIN
akTUBHBIM TpaHcropT). Ilomynponunaemocts MemOpanbl. PabGora HaTpwmii-
KaJIMEeBOI'0 Hacoca. DHJOIMTO3: MUHOLMTO3, (paronuro3. Dk301muTo3. Kinetounas
crerka. CTpyKTypa ¥ (QyHKIIHMH KJIIETOUHOM CTEHKH pacTeHU, TPUOOB.

Huromnasma. [{urozoins. [lutockener. [Bmxenue nutomiazMel. OpraHouabl
KiIeTku. OpHOMeMOpaHHbIE OpraHOWbl KJIETKH: 5SHJIOIUIA3MAaTUYECKasl CEThb
(BIIC), anmapar ['oxabmku, JTU30COMBI, UX CTpOCHHE W (PYHKIUU. B3aumocBs3b
OJIHOMEMOpaHHBIX OPTraHoOUIOB KIEeTKH. CTpoeHue TrpaHyIspHOTO PETUKYIyMa.
Mexanusm nanpasnenusi 6eakos ¢ IIIC. Cunte3 pactBopuMbIXx OenkoB. CHHTE3
KJIETOYHbIX ~ MeMOpaH. ['nmagkmii  (arpaHyJisipHBIM)  3HAOIIIA3MATHUYECKHM
petukynyM. CekperopHas ¢yHkius ammapara ['onbmku. Moougukayusa 6enrkos 6
annapame [onvoxcu. Copmuposka benxoe 6 annapame Ionvoorcu. Tpancnopt
BEILIECTB B KJIeTKE. Bakyonn pacturenbHbIx KieTok. Kinerounsiid cok. Typrop.

[lonyaBTOHOMHBIE ~ OpPraHOWABl  KIJIETKH:  MUTOXOHJAPUM,  ILJIACTUJIBI.
IIpoucxoorcoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepeockosckuti,
JI. Mapeynuc). Ctpoenue u GyHKIUA MUTOXOHApUN u Tuiactui. llepBudnsble,
BTOPUYHBIE U  CJOXHBIE  IUIACTUABI  (DOTOCHHTE3UPYIOIMIMX  DYKAPHOT.
XJIOpOMIACThl, XPOMOIIACTHI, JIEHKOTIACTHI BHICIINX PACTEHUM.

HememOpanubie opranouasl kietku CTpoeHune W (QyHKUUH HeMeMOpaHHBIX
OpraHOMJIOB KJIETKH. Pubocomsl. Ilpomescymounvie Gunamenmol.
MukpodunamMeHnTsl. Axkmunogvie Mukpoguiamernmyi. MBbIlIEUHbIE  KJIETKU.
Axmunogvle KOMHOHEHMbl HeMbluleunvlx kiemokx. Mukporpyoouku. Kierounsrit
nentp. CrpoeHne U JBWKEHUE JKTYTMKOB U pecHHYeK. MUKpoTpyOOUuKH
uuroruiasmel. LlenTpuons. benku, accoyuupoéanHvie ¢ MuxpoguiameHmamu u
muxpompyooukamu. Momopnvle 6eaku.

Anpo. O6osouka sapa, XpOMaTHH, KapuoILia3Ma, SAPBIINIKYA, UX CTPOCHHUE U
byakiuu. Snepupiii 0enkoBBIH MaTpukc. [IpocTpaHCTBEHHOE paCIONIOKEHUE
XpoMocoM B HUHTepha3zHOM siape. Iyxpomamun u cemepoxpomamut. benku
XpOMaTUHA — THUCTOHBI. /{uHamuka s0epHou 000104KU 6 Mmumo3se. SfoepHuiil
mpancnopm.

Kinierounble BkimtoueHusi. CpaBHUTENIbHAS XapaKTEPUCTUKA KIIETOK 3YKApUOT
(pacTUTenBHOM, )KUBOTHOM, TPUOHOM).

JleMmoHCTpauuu



[Toptpetsr: K.C. MepexkoBckuii, JI. Mapryiuc.

Tabmumpt 1 cxeMbl: «CTpoeHHE JYKApUOTHUYECKOH KIeTKn», «CTpoeHue
KUBOTHOW  KJIETKW», «CTpoeHWe  pacTUTENbHOM  KiIeTKkn», «CTpoeHue
MUTOXOHAPUNY, «A1po», «CTpoeHne MPOKAPHUOTUUECKON KIIETKI.

O6opynoBaHue: CBETOBOM MHKPOCKON, MHKPOIpENapaThl pPacTUTEIbHBIX,
KUBOTHBIX KJIETOK, MUKPOMpENapaThl OaKTepUaIbHbIX KIETOK.

Jlabopatopnass padora «lM3yyeHue CTpPOEHHSI KIETOK pa3JIMYHBIX
OpPraHU3MOBY.

IIpakTueckasi padora «/3yueHne CBOMCTB KJIETOYHON MEMOpaHbD.

JlabopaTtopnasi padora «VccnenoBaHue IUIa3MONIM3a U JEIJIA3MOJIM3a B
PACTUTEIIBHBIX KIIETKAX).

IIpakTnyeckas  padora  «V3ydyeHue  JABWOKEHHS  LMTOIUIa3Mbl B
PACTUTENBHBIX KIETKAX).

Tema 6. OOMeH BelllecTB M IPpeBpallleHNe JHEPTHHU B KJIeTKe

AccUMUISILIMSL ¥ TUCCUMUIISILIMSL — JIBE CTOPOHBI MeTaboau3Ma. Tunbsl oOMeHa
BEIIIECTB: aBTOTPOQHBIN U TeTepoTpodHbIH. YuacThe KHUCIOpoJa B OOMEHHBIX
mpoleccax. OJHEpPreTU4eckoe obecredeHue KIeTku: mnpeBpamieHue ATO B
oOMeHHBIX Tmpoueccax. @OepMEHTATUBHBIN XapakTep peakUui KIETOYHOTO
meTtabonu3ma. DepMeHThl, MX CTPOCHHME, CBOWCTBA U MEXaHU3M JIEUCTBUS.
Kodepmentsl. OTinunst GepMEHTOB OT HEOPTraHUYECKUX KaTaiau3aTopoB. bemku-
AKTUBATOPbl U OEIKU-UHTHOUTOPBL. 3aBHUCHUMOCTh CKOPOCTH (PEpMEHTATHUBHBIX
peakluii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OPraHUYECKUX BEIIECTB B KieTke. {DOTOCUHTES.
AHoxcueennvlll U oxcueenHvlll pomocunmes y oaxmepuil. Ceemocobupaiowue
nueMeHmvl U NUSMEeHMbl PeaKkyuoHHo20 yeumpa. Poilb XJIOpOIIacTOB B MPOLECCE
dorocunTeza. CBetoBas u TeMHOBas (ha3pl. Pomoovixanue, Cs., Cs. u CAM-munwi
¢domocunmesa. IlponykTuBHOCTh (hoTOCHHTE3a. BiusHue pa3nuuHbIX (PaKTOpOB
Ha CKOpOoCTh (poTOCHHTE3a. 3HaUeHHE (POTOCHUHTE3A.

XEeMOCHUHTES. Pa3znoobpazue OpPraHN3MOB-XEMOCHHTETUKOB:
HUTpUGULKPYIOIIME OaKTepuu, >Kene300aKTepuu, CcepoOaKTepuu, BOJOPOAHBIC
OakTepuu. 3HaYEHUE XEMOCHHTE3a.

AHa’poOHble opranu3Mbl. Buaesl Oposkenus. I[IponykTbl OposKeHHS M HX
HCIIOJIb30BaHUE YEJIOBEKOM. AHA’pOOHbIE MHKPOOPTaHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTHH U BO3OYIUTEH OOJIC3HEH.

AspoOHbIe OPTraHu3MBI. Oransl DHEPreTUYECKOro oOMeHa.
[ToaroroBuTeNnbHBIN 3TAM. [ TUKOIN3 — OECKUCIOPOIHOE PACIICTICHUE TIIFOKO3bI.

buonornyeckoe okuclieHUEe, WIH KJIETOYHOE JbIXxaHue. Poib MUTOXOHIpHIL B
nporeccax ouonoruuyeckoro okuciaenus. L{uknuueckue peakunu. OKUCIUTETHHOE
dbochopunupoBanue. Ouepeus memobpannozco epaduenma npomonos. Cunmes



AT®D: paboma npomonnoii AT®-cunma3zwei. llpenmyrecTBa a’poOHOTO IMTyTH
oOMeHa BellecTB nepes aHadpOOHBIM. DPHEKTUBHOCTH YHEPIETUUECKOTO OOMEHA.

JleMoHCTpanun

[Toptpertst: Ix. IIpuctiu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Ourenbrapar, [1. Mutuem, I'. A. 3aBap3uH.

Tabmuibl u cxembl: «DoToCUHTE3Y, «DHEpreTHIecKuil 00MeH», «brnocuHTe3
oenkay, «Ctpoenne GpepmMerTay, «XEeMOCHHTE3Y.

OO6opynoBaHuEe: CBETOBOM MHKPOCKOI, 000pYIOBaHUE ISl MPUTOTOBIICHUS
MOCTOSIHHBIX M BPEMEHHBIX MUKPOIIPENapaToB.

JlaGopaTtopnass  padora «l3ydeHME  KATAUIUTHUYECKOM  aKTMBHOCTHU
(dbepMeHTOB (Ha MpUMEPE aMIIIa3bl WU KaTajiasbl)y».

JlabopaTtopnasi pabGora «M3yueHue (GHEpPMEHTATUBHOTO PACHICTUICHUS
MEPOKCH/Ia BOJIOPO/Ia B PACTUTEIBHBIX U )KUBOTHBIX KIIETKAX).

JlabopaTtopnassi padora «CpaBHeHue mporeccoB  (oTrocuHTe3a U
XEMOCHUHTE3a».

JlabopaTtopHnasi pa6ora «CpaBHEHHE MPOIIECCOB OPOKEHUSI U IBIXAHUSD.

Tema 7. HaciiencrBeHHast uHGoOpMalus U peajiu3anus eé B KIeTKe

Peakuun MatpuyHOro cuHTe3a. [IpUHIMN KOMIUIEMEHTAPHOCTH B PEAKIIMIX

MaTPUYHOTO cuHTe3a. Peanuzaius HacnencTBeHHON nHdopmaiuu. ['eneTnyeckuii
KO, ero cBoictBa. Tpanckpunimsi — marpuusblii cuHTe3 PHK. IlpuHumms
TPAHCKPUIIUU: KOMIUIEMEHTAPHOCTh, aHTUNAPAIIICIIbHOCTh, ACUMMETPUYHOCTb.
Cospesanue mampuunvix PHK 6 sykapuomuueckoti knemxe. Hexooupyrowue PHK.
Tpancnauus u e€ stansl. Yyactue TpancnoptHbix PHK B OnocunTese Oenka.
VYcnosusi O6uocunte3a Oenka. KomupoBanwe amuHOkucior. Ponb pubocoMm B
OunocuHTe3e OenKa.

Cosepemennvie npeocmasienusi o cmpoenuu 2eHog. OpraHuszaiys TeHoma y
MPOKAPUOT U IYKApPUOT. Perynsius akTUBHOCTH T€HOB y IpokapuoT. ['mmoTesa
onepona (®. XKako0, XK. MaHo). Monexynapnvie mexaHuzMbl IKCNPECCUU 2EHO8 Y
aykapuom. Ponv xpomamuna 6 pecynsyuu pabomsl 2enog. Perynsius oOMEHHBIX
IPOLIECCOB B KJeTKe. KiteTounbIli roMmeocTas.

Bupycel — HekieTounbie (hOpMbI KU3HU U O0NHUratHeie mapasutsl. CTpoeHue
MPOCTBIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKuzHeHHbll YUk
JIHK-cooepocawux eupycos, PHK-cooepocawux eupycos, 6baxmepuogpacos.
Obpamuas mpaunckpunyus, pesepmasd, uHmezpasd.

Bupycubie 3a0oneBanus 4enoBeka, KUBOTHBIX, pactenuid. CITN]J], COVID-
19, conmanbHbIe U METULIMHCKUE MTPOOJIEMBI.

buoungopmamuka: unmeepayus u ananuz dorvuux maccueos («bigdatar)
CMPYKMYPHbIX Ouo0eudeckux oantolx. Hanomexnonoeuu 6 ouonocuu u meouyuHe.
IIpoecpammupyemole ynkyuu 6eaxos. Cnocodwl 00cmasku 1eKapcma.



JleMoHCTpanuu

[Toptpetsl: H. K. Kosnbiios, 1. 1. IBaHOBCKMiA.

Tabmumpst u cxemsl: «buocunres Oenkay», «['eHeTndyeckuil koa», «Bupyce,
«bakrepuodarm.

IIpakTuyeckas padora «Co3naHue MOIEIN BUPYCay.

Tema 8. JKuzHeHHBIH HMKJI KJIETKH

Knerounslii 1k, ero mepuoanpl W peryisnus. Wutepdaza u  MUTO3.
OcoOeHHOCTH TPOLIECCOB, MpoTekaronmx B uHTepdaze. [loAroroBka KIETKH K
nenenuto.  IlpecunreTmdyecknii  (MMOCTMUTOTUYECKHUH),  CHUHTETHYECKHMM U
MOCTCUHTETHUUYECKUH (MMPEMUTOTHYECKUI) IepUoAbl UHTEP(a3bI.

Martpuunbii cunres JIHK — perumkanwms. [Ipunnunsr pernmmkanun JIHK:
KOMIUIEMEHTAPHOCTb,  IMOJYKOHCEPBATUBHBIM  CHHTE3, AHTUIAPAJUICIBHOCTD.
Mexannsm permmmkanuu JIHK. Xpomocomsl. Ctpoenne xpomocoM. Tenomepsl u

TeaomMepaza. XPOMOCOMHBIH Ha0Op KJIETKM — KapuUOTHUIl. JIUTIJIOMAHBIA W
rarjIouJIHBIM  HAOOpbl XpomMocoM. ['oMojorudabie XpoMocoMbl. [losoBbie
XPOMOCOMBL.

Henenne xmerkn — wmuto3. CTaguy MHUTO3a W MPOUCXOIAIIME B HUX

npouecchbl. Tunbel Muto3a. Kapuoknne3 u nuToknHe3. buosiormdyeckoe 3HadeHue
MUTO3A.

Perynsinus MUTOTHYECKOrO LUKIA KIETKU. [Iporpammupyemasi KieTO4dHas
rubesp — arnomnTos.

Knerounoe sanpo, XpoMocoMmbl, (yHKIIMOHAIbHAs Te€HOMHUKA. Mexanuzmbl
npoaughepayuu, ougppepenyuposxu, cmapenus u cubeau xaiemox. «l{ugposas
KemKka» — ououngopmamuyecxkue mooeiu QyHKYUOHUPOBAHUSL KIEMKU.

JleMoOHCTpanun

Tabmuiel U cxeMbl: «KW3HEHHBIM IUKI KICTKH», «Muros», «CTpoeHHe
xpomocomy, «Pemumkanus JJHK.

OO0opynoBaHue: CBETOBOW MUKPOCKOII, MUKpOIpenapatbl: « MUTO3 B KIETKax
KOpEUIKa JIYKa».

JlaGopaTopHnas padora «3ydenue XPOMOCOM Ha  TOTOBBIX
MUKpOIpenaparax».

JlabopaTtopnasi pabora «HabmoneHne MuTO3a B KJIE€TKaX KOHYMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKpOTpenaparax)y.

Tema 9. CTpoenne n pyHKIMH OPraHU3MOB

buonoruueckoe pazHooOpasue OpraHU3MOB. OHOKIIETOUYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJICTOUHBIE OPTraHU3MBI.

OCoOEHHOCTH  CTPOEHUS M IKUBHEACATEIBHOCTH  OJHOKJIETOYHBIX
opranu3moB. baktepuu, apxeu, OJHOKJIETOYHBIE TPUOBI, OJHOKJIECTOYHBIC
BOJIOPOCTH, APpyrue NpoTucThl. KoJIoHManbHbIe OpraHn3MBl.



B3anMoCBsA3p 4YacTel MHOTOKJIETOYHOIO OpraHu3ma. TKaHu, OpraHbl H
cucteMbl opranoB. Opranu3M Kak €IMHOE 1eioe. ['omeocras.

Tkanu pactenunil. Tumbl pacTUTENbHBIX TKaHe: oOpa3oBaTenbHas,
MOKPOBHAs, MPOBOJIAIIAS, OCHOBHAas, MexaHudeckas. OCOOEHHOCTH CTpOEHUS,
(GYHKIMN U pacloioKEeHUs TKaHEH B opraHax pacTeHUM.

TkaHu JKMBOTHBIX M 4Y€NOBEKAa. THIMBI KUBOTHBIX TKAHEW: SIUTEIUAIIbHAS,
COCIMHUTENbHASA, MbIllIeyHasi, HepBHas. OcOOEHHOCTH CTpOEHHUs, (DYHKIUN U
PAacnoJIOKEHUSI TKAHEW B OpraHax KMBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHbie W T'eHEpaTUBHbIE OpraHbl pacTeHuid. OprasHbl U
CHUCTEMBI OPTAHOB )KMBOTHBIX U yesioBeKa. DyHKIIMM OPraHOB U CUCTEM OPTaHOB.

Onopa Tena opranu3moB. Kapkac pactenuii. CKeneTbl OJHOKIETOYHBIX U
MHOTOKJIETOYHBIX >KMBOTHBIX. HapyxHblii U BHyTpeHHU#M ckener. CTpoeHue u
THUIBI COEANHEHUS KOCTEH.

JIBuxeHne  opraHum3MoB. JIBH)KEHHWE  OJHOKIIETOYHBIX  OPraHU3MOB:
aMEOOMIHOE, KTYTHUKOBOE, PEeCHUYHOE. JIBMKEHUE MHOTOKJIETOYHBIX PACTEHUMN:
TPOIIU3MBI M HACTUHU. JIBH)KEHUME MHOTOKJIETOYHBIX JYMBOTHBIX M YEJIOBEKA:
MblleyHas cuctema. Pediiekc. CkeneTHbIe MBIIIIBI U UX padoTa.

[Iutanne opranu3moB. IlorjomeHue BOABI, YIJEKUCIOrO Tra3a W
MUHEPAJIBHBIX BELIECTB pacTeHUsIMU. [luTaHue >XKMBOTHBIX. BHYTPUIIONOCTHOE U
BHYTPUKIIETOYHOE TNUIIEBapeHue. [IuTaHne MO3BOHOYHBIX >KUBOTHBIX. OTIEIBI
NULIEBAPUTEILHOTO TpakTa. [lumesapurenpHble keine3bl. llumeBapurenbHas
CHCTEMA YEJIOBEKA.

Hpixanue opranu3MoB. [[prxanue pactenuid. Jprxanue »kuBoTHbIX. Juddy3us
ra3oB 4epe3 NOBEPXHOCTh KIETKU. KoxkHoe npixanue. /[pixarenbHas NOBEPXHOCTD.
XKabepnoe u nérounoe apixanue. J[pIxaHue MO3BOHOYHBIX KUBOTHBIX W YEJIOBEKA.
DBOJIOIMOHHOE  YCIIO)KHEHUE CTPOEHUSI JIETKUX I[MO3BOHOYHBIX KUBOTHBIX.
JlpixaTenpHas cucrema u4esioBeka. MeXaHu3M BEHTWISIUUM JETKUX y NTUL U
MJIeKonUTaromux. Perynsius npixanus. JlpixareabHble 00bEMBI.

TpaHcnopT BEWIECTB y OPraHU3MOB. TpPaHCHIOPTHBIE CUCTEMBI PACTCHUM.
TpaHcnopt BewecTB y JKUBOTHBIX. KpOBEHOCHass cucrema U €€ Oprasbl.
KpoBeHocHass cucTteMa MO3BOHOYHBIX JKHUBOTHBIX M 4enoBeka. Cepaile,
KPOBEHOCHBIE COCyAbl M KpoBb. Kpyru KpoBooOpaiieHusi. DBOIIOLHOHHBIC
YCIIOKHEHUSI CTPOCHUSI KPOBEHOCHOM CHUCTEMBI TTO3BOHOYHBIX KMBOTHBIX. PaboTa
cepana v e€ peryisiuus.

Brinenenue y opranusmoB. Beinenenue y pacrenuid. Beigenenwne y
KUBOTHbIX. CokpaTuTenbHble Bakyonu. Opransl BbiaeneHus. DunbTparnus,
CeKpelusl U 00paTHOE BCAachlBaHUE KaK MEXaHU3Mbl paOOThl OPraHOB BBIJICICHUS.
CB43b MOJIOCTH TEJIa C KPOBEHOCHOM U BBIAEIUTENIBHON cucTeEMaMu. Beiaenenue y



MO3BOHOYHBIX JKUBOTHBIX M 4enoBeka. [louku. CTpoeHue u (pyHKIIMOHUPOBAHHE
Hedpona. OOpa3zoBaHHE MOYH Y YETIOBEKA.

3ammTa y OpPraHu3MOB. 3allldTa y OJIHOKJIETOYHBIX OpraHu3mMoB. CHOpBI
OakTepuil M WUCTHl MPOCTEUIINX. 3allUTa y MHOTOKJIETOYHBIX PACTEHUH.
Kyrtukyna. Cpeactsa macCUBHON M XUMHAYECKOM 3a1UThl. DUTOHITUIBI.

3ammTa y MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpOBBI M HMX NPOU3BOJHBIE.
3amura opranusma ot OosesHell. UMMmyHHas cuctema denoBeka. KieTouHblil u
TYMOpaJbHBIA HUMMYHUTET. BpoXn€HHBIH U TpHOOpeTEéHHBIA crnenuduuecKuit
UMMYHUTET. Teopusi KIIOHaNIbHO-ceneKTUBHOr0o mMmyHurera (I1. Opmux, @. M.
bepuer, C. Tonerasa). BocnanurenbHble OTBETHI OPraHu3MOB. Posib Bpok1€HHOTO
UMMYHUTETA B Pa3BUTUU CUCTEMHBIX 3a00J1€BaHUN.

PazgpaxxumocTts UM perymsiuus y  OpraHu3moB. Pasnmpaxumocts y
ONHOKJIETOYHBIX OpraHu3MoB. Takcucel. Pazgpaxkumocte wu  perymsinusa y
pactenuid. PocToBbIEC BENIECTBA U X 3HAYCHHUE.

HepBHast cucrema u pediexTopHas peryssius y >XUBOTHbIX. Hepnas
cucTeMa u €€ oThenbl. DBOJIOLHOHHOE YCI0KHEHUE CTPOEHUSI HEPBHOU CHCTEMBI
y KUBOTHBIX. OTIEIBl TOJOBHOTO MO3Ta IMO3BOHOYHBIX >KUBOTHBIX. Peduekc u
pedrekTopHas ayra. be3ycioBHbIE U YCIOBHbBIEC PE(DIICKCHI.

['yMopasibHast peryiisiiivs M 3HJIOKPUHHAs CHCTEMA JKUBOTHBIX M YEJIOBEKA.
XKene3pl SHOOKPUHHOM CHCTEMBI M HX TOPMOHBL. JlelicTBUE TOPMOHOB.
B3aumocBs3p HEpBHOM W 3HIOKpPUHHON cucteM. [unoramamo-runoduzapHas
cucrema.

JemMmoHCcTpanuu

[Toptper: U. I1. [1aBnos.

Tabmuupt u cxembl: «OJIHOKJIETOYHBIE BOAOPOCIN», «MHOTOKIETOUHBIE
Bojopocim», «bakrepum», «lIpocrenmme», «Opranbl IBETKOBBIX PACTEHUN»,
«CucreMbl  OpPraHOB  TO3BOHOYHBIX  JKMBOTHBIX», «BHyTpeHHee CTpoeHHe
HacekoMbIX», «TkaHu pactenuit», «KopHeBble cuctembl», «CTpoeHue crelmsy,
«CTpoeHHEe JIMCTOBOM IIACTUHKW», «TKaHM >KMBOTHBIX», «CKEJIET 4YesIOBEKay,
«IIumeBapurenbHass  cucrtema», «KpoBeHOocHas cucrema», «JlpIxarenpHas
CHCTEMaY, «HepBHas CHCTEMaY, «Koxay, «MBpbIiegHas CHCTEMAY,
«BproenurensHas cucteMa», «OHIOKpHHHas cuCTEMa», «CTpOEHHE MBIIIIBD),
«AmmyHHUTET, «Kumeunononoctueiey, «CxemMa  NHUTaHUS  PACTEHUN»,
«KpoBeHOCHBIE ~ CHUCTEMBI TO3BOHOYHBIX JKMBOTHBIX», «CTpO€HHE TuapbD),
«Crtpoenue nnaHapum», «BHyTpeHHee CTpoeHHe O0XKAEBOro 4epBs», «HepBHas
cuctema poio», «HepBHas cucrema nArymkm», «HepBHas cuctema
npecMmelkaromuxcs»,  «HepBHas  cucrema  nruny, «HepBHas — cucrema
MiIeKonuTaomux», «HepBHas cuctema yenoBeka», «Pediexcey.



OOopynoBaHue: CBETOBOM MHMKPOCKOI, MHUKpOIpenaparbl OJHOKIETOYHBIX
OpraHu3MOB, MHKpPOINpENaparbl TKAHEH, PAKOBUHBI MOJUIFOCKOB, KOJUICKIUU
HACEKOMBIX, UTJIOKOXKHUX, KUBbIE SK3EMIUISIPhl KOMHATHBIX PacTEeHUM, repdapuu
pacTeHHMil pa3HbBIX OTHAEJIOB, BIIAXKHBIE Npenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMU OECIO3BOHOYHBIX JKMBOTHBIX, CKEJIET YeJIOBeKa,
000pyI0BaHuUE Il IEMOHCTPALIMU TOYBEHHOTO U BO3AYLIHOTO MUTAHUS PACTEHUIA,
pacuieruieHus Kpaxmaia U OeJIKoB Mo AecTBUeEM (HepMEHTOB, 000pYyI0BaHUE IS
JEMOHCTPALUN OMBITOB MO U3MEPEHUIO KU3HEHHON EMKOCTH JIETKHX, MEXAHU3MA
JBIXaTEIbHBIX ABUKEHUMN, MOJIETU TOJIOBHOIO MO3Ia Pa3IU4HbIX )KMBOTHBIX.

JlaGoparopHasi pabora «/3ydeHrue TKaHEe paCTCHUIN».

JlaGoparopHasi pabora «/3ydeHue TKaHEH KUBOTHBIX).

JlabopaTtopHas padora «/3ydyeHrne opraHoB LIBETKOBOTO PACTEHUSD.

Tema 10. PazmHokeHue M pa3BUTHE OPraHU3MOB

@®opMbI pa3MHOKEHHS OpPraHu3MoB: Oecronoe (BKIIOYas BEreTaTUBHOE) W
nojoBoe. Buasl  Oecrnonoro  pasMHOXKEHHs: IOYKOBaHHE, CHOPYJISALUS,
dbparMenTaiys, KJIOHHPOBaHUE.

[TomoBoe pasmuoxkeHue. [lomoBble kieTkH, wiaum ramertel. Menos. Craguu
Mmeno3sa. [loBenenne xpomocom B menose. Kpoccunrosep. buonornyeckuii cMpIC
MeHo3a W IOJIOBOrO Iporecca. MeWo3 M ero MecTo B >KM3HEHHOM IMKIIE
OpPraHHU3MOB.

[IpenzapoapiieBoe pa3BuThe. I'aMmeTorenes y >kMBOTHBIX. [10710BBIE KeEIIE3Bl.
OOpazoBaHue U pa3BUTUE MOJOBBIX KIETOK. CriepMarorenes u oorene3. CTpoeHue
MOJIOBBIX KJIETOK.

OmionoTBOpeHHE UM 3MOPHOHAIBHOE pPAa3BUTHE JKUBOTHBIX. (CrocoObl
OIUIOZOTBOPEHMS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NuauBuayaibHOE pa3BUTUE OPraHU3MOB (OHTOT€HE3). DMOPHOIIOTUs — HayKa
0 Pa3BUTUU OpraHu3MoB. Mopghozenez — 00Ha u3 21asHbIX NPOOIEM IMOPUOTIOSUM.
Konyenyuss mopgocenos u mooderu mopgoeenesa. Cranuu >MOpUOTEHE3A
KUBOTHBIX (Ha npumepe Jarymku). [pobnenwe. Tumsl  apoGrienwus.
Jlemepmunuposannoe u Hedepmunupoeanmoe Opobnenue. bnacmyna, munvl
onacmyn. OcoOCHHOCTH APOOJCHUS MIICKONMUTAIOMIMX. 3apOJIbIIIEBhIe JUCTKH
(ractpyssauust). 3akiiajgKka OpraHoB U TKaHEH U3 3apOJbIIIEBbIX JIUCTKOB. B3aumHoe
BIMSHUE YacTed pa3BUBAIOLIETOCS 3apojbliia (dIMOpUOHANIbHAS WHIYKIIHS).
3aknagka IUIaHA CTPOCHUSI JKUBOTHOTO KAaK  PE3yJbTaT HEPAPXUUYECKHUX
B3aMMOJICUCTBHI TE€HOB. BrnusHue Ha >MOpUOHAIBHOE pAa3BUTHE PA3IAYHBIX
(aKkTOpOB OKpY’KarOIIEH CPEIbI.

Poct u paszButue xuBOTHBIX. I[locTamMOpuoHanbHBIA nepuoi. Ilpsmoe u
Henpsimoe pas3BuTue. PasButne ¢ Meramopdo3oM y O€CNO3BOHOYHBIX U
[TI03BOHOYHBIX >KMBOTHBIX. DBHOJIOrMYECKOE 3HAYEHUE MPSIMOrO M HENPSMOro



pPa3BUTHsI, UX PACIPOCTPAHEHHE B NPUPOAE. THIBI pocTa KUBOTHBIX. DAKTOPHI
PEryJsiUU POCTa )KUBOTHBIX U YesioBeka. CTauu MocTIMOPUOHAIBHOTO Pa3BUTHSA
y JKMBOTHBIX U 4elioBeKa. [lepropl oHTOreHe3a yenoBeka. CTapeHue U CMepTh Kak
OMOJIOTUYECKUE MPOIIECCHI.

PasMHoxxenune u pasButue pacteHuil. ['amerodur m crnopodut. Meiio3 B
KU3HEHHOM IMKJe pacTeHuil. (OOpa3oBaHue crnop B Mpolecce Meiosa.
I'ametorenes y pacreHunid. OIUIOJOTBOPEHHE W PAa3BUTUE PACTUTEIBHBIX
opranu3MoB. [[BoifHOE OMIOIOTBOPEHHUE Y LIBETKOBBIX pacTeHuil. OOpa3oBaHue U
pPa3BUTHE CEMEHU.

MexaHHU3MBbl pETyJISIIIUM OHTOTE€HE3a Y PACTEHUN U dKUBOTHBIX.

JdemMoHcTpauuu

[Toptpetsr: C. I'. HaBamun, X. HIneman.

Tabmunpl U cxembl: «BereraTuBHOEe pa3MHOXKeHUE», «Tumbl Gecroiaoro
pa3MHOXEHUD», «Pa3MHOXKEHHE XIJIaMHIOMOHAJb», «Pa3MHOXEHUE 3BIIICHBD,
«Pa3MHO)eHUEe TUAPBY, «Meno3», «XpoMmocomel», «l'amerorenes», «CTpoeHue
SUUEKJIETKH U criepmaro3onaa», « OCHOBHBIE CTaauKu OHTOreHesa», «lIpsmoe u
HENpsAMOE pa3BuTue», «Pa3BuTme Maickoro xyka», «Pa3Butme capaHum»,
«Pa3Butue mArymkn», «/[BOMHOE OIUIOAOTBOPEHHE Y LBETKOBBIX PACTECHUN»,
«CTpoeHue cCeMsiH OJHOJIONBHBIX U JIBYJOJBHBIX pacTEeHUN», «KU3HEHHBIA UK
MOPCKOM  KamycTbl», <« KU3HEHHBIM 1UKI MXa», «KHU3HEHHBIM  IUKII
NAroOpPOTHUKA, «KU3HEHHBIN IIUKII COCHBD).

OOopyioBaHuE: CBETOBOM MHUKPOCKON, MHUKPOMNPENApaThl SULEKIETOK H
CIIEpPMATO30UI0B, MOAENb «LIMKIT pa3BUTHSA JIATYILIKI.

JlaGopaTopHas padora «/3ydeHre CTpOCHUS MOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOIpenaparaxy.

IIpakTnueckas padora «BbisiBIEHHE NPHU3HAKOB CXOJACTBA 3apOJIbIIIEH
ITO3BOHOYHBIX )KUBOTHBIX).

JlaGoparopnass padora «CTpoeHHE OpPraHOB PAa3MHOKEHUSA BBICIIUX
pacTeHUN.

Tema 11. I'eHeTMka — Hayka 0 HACJIEACTBEHHOCTH W HM3MEHYHBOCTH
OPraHu3MoOB

Hctopust cTaHOBIEHUS M pa3BUTUS TEHETHMKM Kak Hayku. Paboter T
Menpens, I'. ne ®@pusa, T. Moprana. Posib OT€4eCTBEHHBIX YUYEHBIX B Pa3BUTUHU
renetuku. Padotel H. K. Kombnora, H. 1. Basunosa, A. H. beno3sepckoro, I'. 1.
Kapnieuenko, 0. A. @ununuenko, H. B. Tumogeera-Pecosckoro.

OCHOBHBIE TEHETUYECKHUE MOHITUSA U CUMBOJIBL. [ OMOJIOTHUHBIE XPOMOCOMBI,
aJUIeJIbHBbIE TEHbI, AJIbTEPHATUBHBIC MPU3HAKH, JIOMUHAHTHBIM M PELIECCUBHBIN
MPU3HAK, TOMO3UTOTA, TE€TEPO3UTOTA, YUCTAS JIMHUSI, THOPUJIBI, TEHOTH, (PEHOTHII.



OcHOBHBIE ~ METOABI  TEHETUKH: THOPUAOJIOTHYECKUI,  IIMTOJOTHYCCKHA,
MOJIEKYJIIPHO-T€HETUYECKHIA.

JleMoHCTpanun

[Toptpetsl: I'. Mennens, I'. ne ®@pus, T. Mopran, H. K. Konbsnos, H. .
Basunos, A. H. benosepckuii, I'. JI. Kapneuenko, FO. A. ®uwmnyenko, H. B.
Tumodees-PecoBckuii.

Tabmuibl u cxembl: «MeToIbl TeHeTUKIY, «CXeMBbI CKPEIITUBAHUS.

Jlabopatopuass paGora «Jlpozoduna Kak OOBEKT TEHETHYECKHUX

UCCIICIOBAaHUI».
Tema 12. 3akoHOMEpPHOCTH HACJIEICTBEHHOCTH
Monorubpunnoe ckpemmBanue. IlepBblii 3akoH MeHaenss — 3aKOH

eAMHO00pa3usi rMOpHUIOB NepBOro nokoJyieHud. IlpaBmino nomuaupoBanus. Bropoi
3aKOH MeHaens — 3aKOH paculeIuieHus Ipu3HakoB. l{uromornueckrue OCHOBBI
MOHOTHOPHIHOTO CKpELMBaHus. [ uore3a YucToThl raMer.

AHanm3upyomiee ckpemurbanue. [[poMeKyTOUHBIN XapaKkTep HACJIETOBAaHHUS.
Pacmiernienne npu3HakoB PH HETIOJIHOM JIOMAHHPOBAHUU.

JurnbpunHoe ckpeuBanue. Tpetuil 3akoH MeH/ens — 3aKOH He3aBUCUMOT'0
HacjelOBaHWs  MpU3HAKOB.  lluTomormdyeckue  OCHOBBI  AUTHOPUAHOIO
CKpELIMBaHHUs.

CueruienHoe HacnenoBanue npusHakoB. Pabotsl T. Moprana. CuemnieHHOe
HACJIEJOBAaHUE TI'€HOB, HAPYILUICHHWE CLEIUICHUS MEXAY I'eHaMH. XPOMOCOMHas
TEOPUS HACIEACTBEHHOCTH.

I'eneTnka nosia. XpoMOCOMHBIN MEXaHU3M ONPEACIICHUS TTo1a. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOTramMeTHBIN U reTeporaMeTHeli noi. I'enernueckas
CTPYKTYpa IOJIOBBIX XpOMOCOM. HacnenoBaHue Npru3HakoB, CLEIUVIEHHBIX C I10JIOM.

['enoTun kak uenoctHas cucrema. [neroTponusi — MHOKECTBEHHOE JECHCTBUE
reHa. MHOXECTBEHHbBI aulenu3M. B3anMoIencTBHE HEAUIEIbHBIX T'EHOB.
Komnnemenraprnocts. Onucras. [lomumepusi.

['eHeTUYEeCKUI KOHTPOJIb PA3BUTHSI PACTECHHUM, KUBOTHBIX M YEJIOBEKa, a
TaK)Ke (PU3MOJIOTMYECKUX MPOLECCOB, MOBEACHUS M KOTHUTHUBHBIX (DYHKLIHM.
['eneTnyeckue MEXaHU3Mbl CUMOMOIeHE3a, MEXaHU3Mbl B3aUMOJICUCTBUS «XO31H
— Mapa3uT» U «XO35IMH — MHKpOOHOM». ['eHeTndyeckue acmeKTbl KOHTPOJS U
M3MEHEHUs HaCJIeICTBEHHOW NH(OPMALlMU B TOKOJCHUIX KJIETOK U OpraHU3MOB.

JlemoHCTpanuu

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

Tabnuub! u cxembl: «llepBblii U BTOpoii 3aKkoHbl MeHaens», « Tperuii 3akoH
Menpens», «AHanu3Mpyrolmee CKpemuBaHuey, «HenoiHoe ITOMUHUpPOBaHUEY,
«ClenjeHHoe HacjeloBaHHe TMPU3HAKOB y Apo3oduiibl», «['eHeTuka monay,



«Kapuotun uenosekay», «Kapuotun apozodunby, «Kapuotun NOTHLBD,
«MHOX€ECTBEHHBIN ajIeIn3M», «B3anMoeiicTBHE TEHOBY.

O6opynoBaHue: MoOJeNb JUIsl JIEMOHCTPAIlMM  3aKOHOB  €AMHOO0Opa3us
rUOpHUIOB TIEPBOrO TOKOJEHUS U paACHICIJICHUS NPU3HAKOB, MOJENb IS
JEMOHCTpallUM 3aKOHA HE3aBUCHMMOIO HAcCJIEJOBAHMWS MNPU3HAKOB, MOJIENb JJIs
JEMOHCTpAllUM CIIEIJIEHHOTO HACJEIOBaHUs MPU3HAKOB, CBETOBOM MHMKPOCKOII,
MUKpormnpenapar: «JIpozodumnay.

IIpakTnyeckas padora «l3ydyeHue pe3yapTaTOB MOHOTMOPHUIHOTO
CKPEIIHUBAHUA Y IPO30(DUITBD».

IlpakTnueckass pabGora  «l3ydyeHue  pe3yabTaToOB  JUTHOPHIHOTO
CKpCILUBAHUA Y APO30QPHUITBI.

Tema 13. 3akoHOMepPHOCTH U3MEHYUBOCTH

B3aumoneiicTBue reHOTHMIA W cpenbl Hpu  (GopMHUpOBaHUU (EHOTHIIA.
N3MeHunBOCTh Npu3HaKkoB. KauecTBEHHbIE M KOJWYECTBEHHBIC MPU3HAKU. Bubl
W3MEHUMBOCTH: HEHACJICACTBCHHAS M HACJICICTBCHHA.

Mopaudukanuonnass u3MeHYUMBOCTb. Ponb cpensl B (popMupoBaHUU
MOAU(PUKALMOHHON HM3MEHYMBOCTH. Hopma peakuuu npusHaka. BapuannoHHBINA
pan u BapuarmoHHas kpuBas (B. Horanncen). CpoiicTBa Moau(UKaIIMOHHON
M3MEHYMBOCTH.

['enoTunuueckas M3MeHYUBOCTh. CBOMCTBA T€HOTUIINYECKONM N3MEHUYHNBOCTH.
Buapl reHOTUIIMYECKON M3MEHYMBOCTH: KOMOMHATUBHASI, MyTallMOHHASI.

KomOuHaTuBHAs WM3MEHYMBOCTH. MeH03 W TOJIOBOM IPOIECC — OCHOBA
KOMOMHATUBHON M3MEHUYUBOCTH. POJIb KOMOMHATUBHON N3MEHUYHUBOCTH B CO3IaHUU
T€HETUYECKOT0 pa3HO00pa3us B Mpejiesiax 0JHOTO BU/IA.

MyTanmonHass HM3MEHYMBOCTh. BHIbl MyTanuii: TE€HHbBIC, XPOMOCOMHEIE,
reHoMHble. CHOHTaHHBIE W  WHIYUUPOBAHHbICE MyTalMHh. SlnepHble W
nuTOoIUIa3MaTudeckue Myrtauuu. CoMaTUdecKue M MOJIOBble MyTauuu. [IpudnHb
BO3HMKHOBEHUSI MyTalnud. MyTareHbl W WX BIHWSHHE Ha OpPraHU3MBL.
3aKOHOMEPHOCTU MYTAIMOHHOTO TIpoIecca. 3aKOH TOMOJIOTUYECKHUX PSJIOB B
HacneacTBeHHOW u3MenunBoctd (H.W. BaBunon). BHesnepHas M3MEHYMBOCThH U
HaCJICACTBECHHOCTb.

dnueenemuxa U INUSEHOMUKA, pPOJb DNULEHEMUYeCKUX ¢Hakmopos 8
HACe008aHUU U UBMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOS8 Y OP2AHUZMOB.

JdemMmoHCTpanuu

IToptpersl: I'. ne ®pus, B. Moranucen, H. 1. Basuios.

Tabmumpl w  cxeMbl: «Buabl  u3MeHUMBOCTHY, «Moau(puKaMOHHAS
U3MECHYHBOCTDY, «KomOuHaTuBHas W3MECHYUBOCTEY, «Metio3y,
«OmnonorBopenuey, «I'eneTnueckue 3a00yieBaHUs YeloBeKay, « BUbI MyTalniiy.



ObopynoBaHue: *uBble U repOapHbIe SK3EMIUISIPbl KOMHATHBIX DPACTEHUH,
pucyHku (doTtorpadum) >KUBOTHBIX C PA3IMYHBIMU BUIAMH U3MEHYHUBOCTH.

JlabopaTopHas padora «HccnegoBanue 3aKOHOMEPHOCTEN
MOAN(UKAIIMOHHON W3MEHUYMBOCTU. [locTpoeHne BapuallMOHHOTO psna U
BApPHUALIMOHHON KPUBOW».

IIpakTuyeckas padora «Myrtanuu y JApo3oduiibl  (Ha TOTOBBIX
MUKpOIIpenaparax).

Tema 14. I'eHeTHKA YesI0BEKA

Kapuotun uyenoBeka. MexayHapoaHas nporpaMMa HMCCIEAOBaHUS Te€HOMaA
yejnoBeka.  MeToApl  M3Y4YEHHs] TIEHETUKM  YEJIOBEKa: TEeHEAJIOTMYECKH,
OJIM3HEIIOBBIH, IIUTOT€HETUUCCKHUM, MOIMYJISIHUOHHO-CTaTUCTUYECKUM,
MOJIEKYJISIPHO-T€HETUYECKHM. CoBpemeHHOE ONPEACITICHUE TE€HOTHUIIA:
MOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTHUIIMPOBAHUE, B TOM YHCJIE C MOMOUIBIO
[1I[P-ananu3a. HacnencrBennsie 3a001eBaHus yeaoBeka. [ eHHbIE 1 XPOMOCOMHBIE
Ooyie3HM uyeroBeKa. bole3HW ¢ HACIEICTBEHHOW MPEeApacIioioKEHHOCTHIO.
3HaYCHHE MEAUIMHCKOW T€HETHKHA B MPEAOTBPAILICHUN U JICYCHUU T'€HETUYECKUX
3a00JieBaHUI 4YesloBeKa. MeIUKO-TeHEeTHUYeCKOe KOHCYIbTUpOoBaHuE. CTBOJIOBBIC
KJIeTKU. [IoHsATHE «T€HETHYEeCKOTO Tpy3a». ITUUYECKUE ACHEKThl UCCICAOBAHUN B
00J1aCTH peIaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

['enetnueckre (akTOphl TMOBBIIMICHHOW YYBCTBUTEJIBHOCTH 4YEJIOBEKa K
(GU3UYECKOMY U XMMUYECKOMY 3arpsi3HCHHUIO OKpY»Katolei cpenpl. ['eneTnueckas
MPEIPACIOIOKEHHOCTD YEIIOBEKA K MATOJIOTHSM.

JemMmoHCcTpanuu

Tabnuuel U cxembl: «Kapuotun uenoBekay, «MeToabl U3ydeHUs] TEHETUKHU
yesoBekay, «I 'eHeTnueckue 3a00JeBaHUs YETOBEKay.

IpakTnueckas padora «CocTaBiI€HHUE U aHAIIN3 POJIOCIOBHOI.

Tema 15. Cesiekuusi OpraHn3mMoB

JloMecTukanust W celekuus. 3apOXkKACHUE CEIEKIUMA W JOMECTHUKAILIUU.
Yuyenue H. WM. BaBumoBa o lleHTpax mNpoMCXOXKIECHUS W MHOT00Opasus
KYJIbTYPHBIX pacTeHui. PoJib ceneknuu B CO3JaHUMU COPTOB PACTEHHM W TOPO/I
#*uBOTHbIX. CopT, mopoaa, ITaMM. 3aKOH TI'OMOJOTHUYECKUX PSIIOB B
HaclieACTBeHHOM wu3MeHunBoctd H. WM. BaBuioBa, ero 3HadueHue s
CEJICKIIMOHHOM paboThI.

Metonpl cenekunoHHOM paboThl. McKyccTBEHHBI OTOOp: MacCOBBIM U
VHJIUBUTYaJIbHBIM. DTamnel KOMOWHAITHOHHOMN CCJICKLIUU. HUcnsiTanne
MpPOU3BOJUTENICH MO MOTOMCTBY. OTOOp MO TEHOTUNY C TOMOIIBIO OIEHKH
(deHoTHna MOTOMCTBA U OTOOP O TEHOTHUITY ¢ moMolibio aHanu3a JIHK.

HckyccTBeHHBIE ~ MyTareHe3 Kak  METOJ]  CEJCKIMOHHOW  paloThl.
PannanuoHHbI 1 XUMUYECKUU MyTareHe3 Kak UICTOYHUK MyTallui y KyJIbTyPHBIX



¢opm opranuzmoB. lcnonb3oBaHME TE€HOMHOTO PEJAKTUPOBAHHMS W METOIOB
pekoMOuHanTHBIX JIHK 1151 momy4deHust iCXOAHOTO MaTepuara Jjisi CEeJIeKIUU.

[Tonyuenue MTOJIUILIIOUOB. BnytpuBugoBas ruopuIM3aIus.
brmuskoponcTBeHHOe  ckpemiuMBaHue, —wid  uHOpuauHr.  HeponctBeHHoe
CKpeuiMBaHue, win ayrOopuauHr. I'erepo3uc u ero npuuuHbl. Vcnonb3oBaHue
rerepo3uca B cenekuuud. Otpanénnas rubpuausanus. [Ipeomonenue Oecrmonus
MEXBHJIOBBIX THOPUIOB. JIOCTHKEHUS CENEKIIMH PACTEHUIN U KUBOTHBIX. «3enénast
DesOIoOYUAY.

CoxpaHeHHE U U3yYEHHE T'€HETHYECKHX PECYPCOB KYJIbTYPHBIX PACTEHHUU U
UX JUKAX pOAMYENd i1 CO3JaHMsl  HOBBIX COPTOB M THOPUIIOB
CEJIbCKOXO3SIMCTBEHHBIX  KYJBTYp. H3yuenue, coxpamenue u  ynpasieHue
2eHeMUYeCKUMU pecypcamu CenbCKOXO3AUCMEEHHBIX U NPOMBICIOBbIX HCUBOMHBIX
8 Yensax YAVUUEHUs CYUecmeyomux U coO30anusi HO8blX NOpoo, TUHUL U KPOCCO8, 8
MoM uucie ¢ NPUMEHEHUeM COBPEMEHHbIX MemO008 HAYYHbIX UCCAe008AHULL
nepeoosvix uoell U NepcneKmuHbIX MexHOL0SU.

JleMoHCTpanun

[Hoptpersr: H. 1. BaBunos, . B. Muuypun, I'. [I. Kapneuenxo, II. II.
Jlykpsanenko, b. JI. Acraypos, H. bopnoyr, /. K. benses.

Tabnuupl 1 cxeMbl: «LIeHTpbI TPOUCXOXKAEHUS U MHOTO00pa3usl KyJIbTYPHBIX
pacTeHui», «3aKOH TOMOJIOTMYECKUX PSJAOB B HACJIEICTBEHHON M3MEHYMBOCTIY,
«Meronpl cenekumny, «OTaanéHHas rudpuanzanus», «Myrarenesy.

JlabopaTopHasi padora «/3yueHne cCOpTOB KyJbTYPHBIX PACTEHUN U IIOPOJ
JOMAITHUX )KUBOTHBIX).

JlaGoparopHasi padora «/3yueHne METOA0B CEIEKIIUN PACTEHUID.

IIpakTnueckas padora «IIpuBuBKa pacTeHnD.

IkcKkypeusi «OCHOBHBIE METOJbI U JOCTHIXKEHMSI CEJICKIMM PACTEHUM U
KUBOTHBIX (Ha CEJICKLIMOHHYIO CTaHIUIO, MJIEMEHHYIO bepmy,
COPTOMCHBITATENBHBI yYacTOK, B TEIUIMYHOE XO34MCTBO, B JIaDOPATOPHIO
arpOyHMBEPCHUTETA UM HAYYHOTO LEHTPA)».

Tema 16. BUOTEeXHOJIOTHSI U CHHTETHYECKAsI 0MOJIOTUs

OOBeKThI, HUCHOJb3yeMble B OMOTEXHOJIOIMH, — KIJIETOUYHbIE M TKaHEBbIE
KYJbTYpBHI, MUKpPOOPTaHU3MBI, 174 XapaKTepHUCTHKA. TpanuunoHHas
OMOTEXHOJIOTHS:  XJIeOOMeUYeHne, TMOJIYyYEHUE KHUCIOMOJIOYHBIX MPOAYKTOB,
BuHOAEeMne. Mukpoouonornueckuii cuHTe3. OOBEKTBI MHUKPOOHOIOTHUECKHUX
texHosnorui. [IpousBoacTBo Genka, aMUHOKUCIIOT U BUTAMUHOB.

Co3nianve TEeXHOJOTMi U MHCTPYMEHTOB IIEJICHANPABICHHOIO U3MEHEHUS U
KOHCTPYHUPOBAHUSI TEHOMOB C LI€JIbIO MOJTYYEHUsI OPraHU3MOB U UX KOMIIOHEHTOB,
coJiep KalluX HE BCTPEYaroIIrecs B IpUpoie OMOCUHTETHUECKUE TTYTH.



Kinerounas unxeHepus. MeToapl KylabTypbl KJIETOK M TKaHEW PACTEHUU H
KUBOTHbIX. Kpunobanku. Comarnueckas ruOpuau3anuss ©  COMaTHYECKUM
sMOpuoreHe3. lcnonb3oBaHue TaljIOWJOB B CEJNEKUMU pacTeHuil. [lonyuenue
MOHOKIOHANbHBIX anmumei. HMcnonb3oeanue MOHOKIOHANbHBIX U NOJUKIOHANbHBIX
anmumen 6 meouyune. VICKYCCTBEHHOE OIUIOJOTBOPEHHE. PeKoHCTpyKuHs
AVNLEKIIETOK U KIOHHPOBAHME KUBOTHBIX. MeETO TpaHCIUIaHTALUMU SAEP KIETOK.
Texnonocuu 0300pOo6IeHUs, KVIbMUBUPOBAHUA U MUKPOKIOHAIbHO2O
DPA3MHOIICEHUS CENTbCKOXO3AUCTNEEHHBIX KYbINYD.

XpoMOCOMHass W TeHHas WHXeHepus. VICKyCCTBEHHBIM CHUHTE3 I€Ha H
koHcTpyupoBanue pekoMOnHaHTHBIX [IHK. Cozodanue mpanceennvix opeanuzmos.
JIOCTHKEHUss W NEPCHEKTUBBl  XPOMOCOMHOM W TE€HHOW  HMH)KEHEPHH.
DKOJIOTHYECKHE U ITHUECKHUE MTPOOIEMbI TeHHOM UHKEHEPHUH.

Menununckue onorexHonoruu. [loctrenomuas nugposas meauuuna. [TLP-
AuarHocTuka. MeTaOOJOMHBIM aHaiau3, TEHOLIEHTPUYECKHM aHaau3 NpoTeoMa
YesIoBeKa Uil OLEHKM COCTOSIHHS €ro 340poBbiA. VCIoJIb30BaHME CTBOJIOBBIX
kierok. TapretHas Tepanusi paka. 3D-OuomnxeHepus sl pa3pabOTKH
(yHIaMEHTAIIBHBIX OCHOB MEIUIMHCKHX TEXHOJOIMH, CO3JaHUsl KOMIUIEKCHBIX
TKaHEH COUETAaHHMEM TEXHOJIOTUN TPEXMEPHOro OMONpPHUHTHUHra M ckaddonauHra
JUIS PELLIEHUS 3a/1a4 [IEPCOHATU3UPOBAHHON MEIUIVHEI.

Co3naHre BEKTOPHBIX BaKIMH C LENbI0 00ECreyeHUs] KOMOMHHPOBAHHOU
3amuThl OT BOo3Oymuteneit OPBU, ycTaHOBIEHHME MOJEKYISPHBIX MEXaHU3MOB
¢ynxunonupoBanusi PHK-cogepkamumx BUpYcOB, BBI3BIBAIOIIMX OCOOO OIACHBIE
3a00JIeBaHNUs YeJIOBEKAa U )KUBOTHBIX.

JemMmoHCTpanuu

Tabmunps! u cxembl: «Mcnoib30BaHNEe MUKPOOPTaHU3MOB B TIPOMBILIIIEHHOM
MIPOMU3BOJCTBEY, «KiieTouHast nHxkenepus», «I eHHast THKEHEPUs.

JlaGopaTopHasi pabota «3ydeHune 00beKTOB OMOTEXHOIOTUI.

IIpakTnueckas padora «llonyyeHne MOJTOYHOKUCIBIX TPOAYKTOB.

IKckypeusi  «buotexHosmoruss — BakHEHIIas MNPOU3BOAUTEIbHAS —CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE MPOU3BOJICTBO)Y.

11 KIIACC

Tema 1. 3apoxkaeHue W pa3sBuTHE 3BOJIONMUOHHBIX MPEACTABJICHUH B
omosiorumn

OpomonmonHas Teopusi Y. JlapBuna. IlpeAnochUIKM BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb 1 Hay4dHas aedarenbHocTh Y. JlapBuHa.

JIBrokylye cuiibl 3BOJTIONMH BUIOB 110 Y. /lapBuHY (BBICOKAast HHTEHCUBHOCTD
pPa3MHOXXEHHUSI OPTaHU3MOB, HACJEACTBEHHas W3MEHYMBOCTh, OopbbOa 3a
CYLIECTBOBAHHE, ECTECTBEHHBIN 1 UCKYCCTBEHHBIH 0TOOD).



Odopmiierne cuaTeTHYecKOW Teopuu HIBomoruu (CTD). HeitrpanbHas
Teopust dBomounu. CoBpeMeHHas JBOJIONMOHHAS  Ouojorusa. 3HAuYeHHUE
ABOJIIOIIMOHHOM T€OpHUH B (POPMUPOBAHUHU E€CTECTBEHHO-HAYYHON KapTUHBI MUPA.

JdemMoHcTpauuu

[Toptpetsl: Apuctotens, K. JIunnen, XK. b. Jlamapk, 2. K. Cent-Unep, XK.
Krosbe, Y. lapeun, C. C. UerBepukos, U. . HImansraysen, x. Xonaenn, /. K.
benses.

Tabmuubr u cxembl: «Cucrtema xuBoil npupoasl (o K. Jlunuerw)y,
«Jlectnunia xuBbIX cymectB (mo Jlamapky)», «MexaHusm ¢GopMHUpPOBaHUS
npucrnocoOyieHnii y pacteHuit u >kuBOTHbIX (mo Jlamapky)», «Kapra-cxema
MapuipyTa nyremectsus Y. Japsunay, «Haxoaku Y. {apsuna», «Dopmbl 60pbObI
3a cymiectBoBaHue», «llopoasl romyGeit», «MHoroobpasue KylbTypHBIX (GopMm
KarmycThl», «[1opopl JOMAITHUX KUBOTHBIX», «CxeMa 00pa3oBaHusl HOBBIX BHJIOB
(mo Y. [lapsuny)», «Cxema COOTHOIICHHUS JBIKYIIMX CHJI 3BOJIOLUNY,
«OCHOBHBIE MOJIOKEHUS CUHTETUUECKON TEOPUHU IBOIIIOLIUN.

Tema 2. Mukpo3BoJIIOLMSA U €€ Pe3yJIbTaThI

[Tommynsinus Kak 3J€MEHTapHasl €auHULA 3BOMOUNH. COBPEMEHHBIE METO/IbI
OLICHKM TE€HETUYECKOI'0 Ppa3zHOOOpa3us M CTPYKTypbl mnonyisauuid. M3menenue
reHooHJ1a TOMYJSLUMU KAaK D3JIEMEHTAPHOE 3BOJIOLMOHHOE SBJIEHUE. 3aKOH
reHetrueckoro paBHoBecus JIx. Xapau, B. BaiinOepra.

OnemeHTapHble (DAKTOPBI (IBIKYIIME CHIIBI) SBOJIOUUUA. MyTallMOHHBIN
npouecc. KomOuHaTuBHas u3MeHuUMBOCTh. [Jlpeiid reHoB — ciy4aiiHble
HEHAIIPaBJICHHbIE HW3MEHEHWs 4YacTOT ajuieed B monysimusx. O@dekr
OCHOBaTeNsd. JIgpgexkm Oymvinounozo copaviwka. CHudiCEHUE 2eHemu4yecKo2o
pasnooopazusi: npudunsl u cireocmeus. Ilposenenue s¢gpghexma Opeiigha 2eros 6
bonvuux u  manvix  nonyaayusx.  Mwurpanun.  V30mAmmMs  MIOIYJISITAMN:
reorpaduyeckas (IpoCTpaHCTBEHHAs ), OMOJIOTUYecKast (PENPOIyKTUBHAS ).

EcrtecTBeHHbII 0TOOp — HampaBistommi ¢aktop 3Bojouud. Dopmbl
€CTECTBEHHOTO  OTOOpa:  JBIDKYIIMM, CTaOWIM3UPYIONINM,  pa3phIBAIOIINAN
(mm3pyntuBHbIN). [lonoBoit 0TOOP. BO3HUKHOBEHHE W HBOMIOIUS COIMAIHLHOTO
MOBEJICHUS YKUBOTHBIX.

[Ipucnoco0NIeHHOCTh  OpraHM3MOB  KaK  pe3yjibTaT  MHUKPO3BOIIOLHUU.
Bo3nukHOBeHHEe — mpucnocoOieHud y  opranusMoB.  Apomopdo3bl U
uauoananrtanuu. [Ipumepsl npucnocobieHnii y opranu3mMoB: MOpP(HOIOTHYECKHE,
¢usnonornyeckue,  OMOXUMHUYECKHE,  moBelaeHUYeckre.  OTHOCHUTENBHOCTD
IPUCIIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero xputepunm u cTpykTypa. BumooOpazoBaHue Kak pe3yJbTar
MUKpPOIBONIOIMU. M3omsimust — kimrodeBoit (aktop BumooOpaszoBanus. [yt wu
CIIOCOOBI BHJI000pa30BaHMS: ajuIonaTpuyecKoe (reorpadmuueckoe),



cUMIIaTpU4ecKoe  (IKOJIOTUYECKOE), «MTHOBEHHOE»  (MOJIUIIOWIU3AIIHS,
rudpuauzanus). JuTenbHOCTh IBOIIOIIMOHHBIX MPOIECCOB.

Mexanu3mbl OPpMHUPOBAHUS OMOTIOTUYECKOTO Pa3HOOOpa3Hsl.

Ponb  »BONIONMOHHONM  OWOJOTMHM B pa3padOTKE HAay4YHBIX METOOB
coxpaHeHus: 6Mopa3Ho00pa3usi. MUKPOIBOIIOLUS U KOIBOJIOLHUS MMAPA3UTOB U UX
X0351eB. MexaHnu3mbl (POPMHUPOBAHUS YCTOMUUBOCTH K aHTUOMOTHKAM H CHOCOOBI
OOpBHOBI ¢ HEH.

JdemMoHcTpaumuu

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

Tabmuubl 1 cxembl: «MyTallMOHHas W3MEHUYUBOCTHY, «[lomynsunonHas
CTpyKTypa Buaa», «Cxema nposiBlieHus1 3akoHa Xapau—BaiinOepra», «JIBuwxkyine
CHJIBI 3BOJIOIUIY, «DKOJIOTUYECKasT M30JISLUS MOMYJIALUNA CEBAaHCKON (openuy,
«l'eorpaduueckass uM307AUUsl  JIMCTBEHHMIIBI CHOMPCKOM W JINCTBEHHMIIBI
naypckoi», «llonynsroOHHbIE BOJHBI YACIEHHOCTH XUIIIHUKOB U XKEPTB», «Cxema
JEHCTBUSL €CTECTBEHHOro 0TOOpa», «®PopMbl OOpHOBI 3a CYIECTBOBaHHEY,
«nycTpuanbHblii MenaHu3M», «KuBble nckonaemelie», «llokpoBuTenbcTBEHHAS
OKpacka AKUBOTHBIX», «IIpenynpexnarornias oKpacka YKUBOTHBIX),
«Duznonornueckue anantanuu», «lIprUcnocoOJEHHOCTh OpPraHu3MoOB U €€
OTHOCHUTENBHOCTBY», «Kputepuu Buaa», «Buabl-nBoitHukn», «CTpyKTypa BUAa B
npupojie», «Crocodsl BuaooOpa3oBaHus», «l'eorpapuyeckoe BUI000pa3oBaHHE
TPEX BHUIOB JaHABIIIEH», «DKOJIOTMUYECKOE BHI000pa30BaHHE BUIOB CHHHID,
«[Tomunousnsl pactenuin», «KamycrHo-peneunsiii rTHOpum.

O6opynoBanue: repOapuu pacTeHUM, KOJJIEKIIMU HACEKOMBIX, Uydesia NTUIl U
3BEpeil ¢ mpuUMepaMy Pa3IMYHBIX MTPHUCIOCOOJICHMI, dYydella NTUI[ U 3Bepei
pa3HBIX BHJOB, TepOapuu pacTeHUid OJM3KUX BHUJOB, OOpPa30BABIIUXCS
Pa3JIMYHBIMU CTIOCOOAMH.

JlaGopaTopnasi padora «BbisiBIeHHEe HM3MEHUMBOCTH Yy 0COOEH OJHOTO
BUJIA».

Jlabopatopnass  padora  «lIpucmocobrenus  OpraHusMoOB U HX
OTHOCHUTEJIbHAS LIEJIECO00PA3ZHOCTHY.

JlabopaTtopnasi paGora «CpaBHeHHE BHUJOB 1O MOP(POIOTHIECKOMY
KPUTEPUION.

Tema 3. Makpo3BoJIIOIHSA U €€ Pe3yJIbTAThI

Metonbl  HM3ydeHHs  MakKpol3BOMIOLMHU. [laneoHTOJOrMYecKHe  MeTOJbl
uzydeHus: odBoionuu. IlepexonnHbie (GopMbl M (PUIOTEHETUYECKUE  PSIIbI
OpraHU3MOB.

buoreorpaduyeckue meronpl u3zydeHus s3Boitonuu. CpaBHeHue (Iopbl U
dayHpl MaTepuKkoB U OCTpOBOB. buoreorpaduueckue obOmactu 3emnau. Bumbi-
SHJIEMUKHU U PEJIUKTHI.



OMOpPHONIOTHYECKHE U CPABHUTEIHLHO-MOP(POIOTUYECKNE METObl U3YUYEHUS
ABOJIONMHU. ['eHeTHYecKue MeXaHU3Mbl HBOJIOLMM OHTOT€HE3a W TMOSIBJICHUS
ABOJIIOLIMOHHBIX ~ HOBIIECTB. ['OMOJIOTMYHBIE W  AHAJIOTUYHBIE  OpraHBbI.
PynuMenTtapusie  opraHbl M aTaBU3Mbl.  MOJIEKYJIAPHO-T€HETUYECKUE,
OMOXMMHYECKHEe M  MaTeMaTHMYeCKhe  METOAbl  M3YYCHHS  HBOJIIOIMH.
['omonoruynsie TeHbl. COBpEMEHHBIE METOABl MOCTPOCHUS (UIOTCHETUYECKUX
JEPEBBEB.

XPpOMOCOMHBIE MYTaIlMU U 3BOJIFOLIUS TEHOMOB.

OO01mMe 3aKOHOMEPHOCTH (TMpaBuiia) IBOJIOLUM. [IpuHyun cmenvl GyHKYuUL.
HeobOpatumocTs 3Bosonnu. AjantuBHas paauanus. HepaBHOMEPHOCTh TEMIIOB
JBOJIIOLIUN.

JleMoOHCTpanun

IToptpetsl: K. M. bap, A. O. KoBanesckuii, @. Mrouiep, J. ['ekkelb.

Tabmuubl U cxembl: « OUIOTEHETUYECKUN Pl JOMAIN», «APXEONTEPUKCH,
«3Bepo3yobie  smiepe»,  «Crerounedans»y, — «Punnodpute»,  «CeMeHHBIC
ManopoTHUKN», «buoreorpapuueckue 30Hbl 3eMiun», «llpeli KOHTHHEHTOBY,
«Penmuktby, «HauyanbpHble CTagud SMOPHOHAIBHOTO PA3BUTHUSI TMO3BOHOYHBIX
KUBOTHBIX», «['OMOJOTMYHBIE W aHAJOTUYHBIE OpraHe», «PyaTuMEeHTHI»,
«ATaBU3MBDY, «XPOMOCOMHBIE Ha0Ophl 4YEIOBEKa W IIUMIIaH3e», «l JIaBHBIE
HaNpaBJIEHUS 3BOJIIOLUNY, «OO0LIMe 3aKOHOMEPHOCTHU HBOJIIOLIUNY.

ObopynoBaHue: KOJUIEKIUH, TepOapuu, MYJSDKM HCKOMAEMBIX OCTaTKOB
OpraHu3MOB, MYJISI’KU TOMOJIOTUYHBIX, aHAJIOTUYHBIX, PYJUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJJIEKLIUA HACEKOMBIX.

Tema 4. [IpoucxoxaeHue u pa3BuTHE KM3HU HA 3emuie

HayuHble THUMOTE3bl TPOUCXOXKIEHUS KU3HM Ha 3emiie. AOWOreHe3 u
naHcrnepmusi. JJoHayuHble MPEACTABICHUS O 3apOXKICHUM >KU3HU (KPEALMOHU3M).
['unoTre3a NOCTOSHHOTO CaMO3apOXkKACHUS KU3HU U €€ ONPOBEPKEHUE onbITamMu O.
Penu, JI. Cnannanuanu, JI. [lactepa. [IpoucxoxaeHue >xu3Hu U aCTPOOUOIIOTHS.

OcHoBHBbIE dTanbl HEOPraHUYECKOU JBOJIKOLUH. IImanerapHas
(reosioruyueckasi) dBOJIOIUS. XHMHYECKas »dBOJIONUS. AOHOTeHHBIN CHHTE3
OpraHnyeckux BemecTtB Hu3 Heopranudeckux. Ombir C. Mumepa u I HOpm.
OOpa3zoBanue mnonuMepoB u3 MoHomepoB. KoanepBartHas rumoteza A. U.
Omnapuna, runoresa nepBudHoro 0ynaroHa k. XonaeitHa, TeHETHYECKas TUIIOTE3a
I'. Ménnepa. Pubozumer (T. Uekx) u rumnoresa «vupa PHK» VY. T'mnGepra.
dopMupoBaHUE MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

HUcropus 3emnmn u Meronpl €€ wu3ydyeHusa. MckomaeMble OpraHUYECKHE
octatku. ['eoxponosmorus u e€ w™eronpl. OTHOcUTENbHAs U aOCOJIOTHAs
reoXpoHOJorus. I'e0XpoHOoIOrnuecKas IKana: 30Hbl, 3pbl, IEPHUOJIbI, SITOXH.



HauvanbHbie 3Tanbel opraHudeckou sBosrouuu. [losgBieHne u 3BOIONUA
NEPBBIX KIETOK. DBOMIONUSA MeTabonu3Ma. BO3HMKHOBEHHE TEPBBIX SKOCHUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOTUIEHKH KaK aHaJor MepBbIX Ha 3emiie COOOIIECTB.
Crpomaronutsl. [IpokapruoTsl U 3yKapHUOTHI.

[Ipoucxoxaenue 3ykapuoT (CUMOUOTeHEe3). DBOIIOIMOHHOE MTPOUCXOKICHHUE
BUpPYCOB. IIponcxoxkaeHne MHOTOKJIETOYHBIX OpPraHu3MoOB. BO3HUKHOBEHUHE
OCHOBHBIX T'PYHIT MHOTOKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIC ATallbl BOJIONHMHA BBICIIUX pacTeHu. OCHOBHBIC apOMOpPGhO3bI
pactenud. Beixox pacrtenuii Ha cymry. IlosiBieHHE CIIOPOBBIX pPACTEHUUA W
3aBoeBaHME UMM cymu. CeMeHHble pacTeHus. [IpouCXoKIIeHHE IBETKOBBIX
pacTeHuil.

OCHOBHBIE 3Tanbl 3BOJIONUU KUBOTHOTO Mupa. OCHOBHBIE apoMOp(o3bl
AKUBOTHBIX. BeHnckas ¢ayna. KeMOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX
tunoB. IlepBble XOpaoOBbIE KUBOTHBIE. JKH3Hb B BOJAE. DBOJIOLUA TO3BOHOYHBIX.
[Ipoucxoxnenne ampubuii u pentuinil. [IpourcxoxkneHne MICKOMUTAIOMIUX U
ntuil. [lpuHuun kimrodeBoro apomopdosza. OcBoeHHe O€CO3BOHOYHBIMU U
MMO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

Pazutne xu3HM Ha 3eMje IO ’paM U MEepuojaM: apxeu, MpPOTEPO30i,
nmajgeo3oi, Me3030M, KaifHo30i. OOmas  XapakTepucThka KiuMmMarta U
reoJOrTH4ecKux mnpoueccoB. [losBieHre M pacuBeT XapaKTEPHBIX OPraHU3MOB.
YrieoOpa3oBaHue: €ro yCJIOBUS U BIUSHUE HAa Ta30BbIi cOCTaB aTMOC(EpHI.

MaccoBbie BBIMUPAHHSI — IKOJOTMYECKUE KPU3UCHI mpouuioro. [IpuumHel u
CIEACTBUSI MacCOBBIX BbIMHpaHHWil. COBpPEMEHHBINH SKOJIOTMYECKUM KPU3HUC, €ro
ocobennoctu. [Ipobrema coxpanenus 6nopazHo0Opa3us Ha 3emIie.

CoBpeMeHHasi cucrteMa opraHmyeckoro mupa. [IpuHuunel kinaccupukanuu
opranu3mMoB. OCHOBHbBIE CUCTEMATUUECKHE TPYIIIBI OPTAaHU3MOB.

JleMoOHCTpanun

[Toptpetsr: @. Penu, JI. Cnamnanuanu, JI. [Tactep, U. 1. Meunukos, A. H.
Omnapun, [Tx. Xonneiin, I'. Mémnep, C. Munnep, I'. FOpu.

Ta6muiel u cxembl: «Cxema onbiTa @. Peany, «Cxema onbita JI. I1actepa mo
W3YUYCHUIO CaMo3apoxacHus xku3Hn», «Cxema ombita C. Mumnepa, I. FOpuy»,
«JTanbl  HEOPTraHWYECKOW  3BOJMIOLMKW»,  «l €OXpOHOJIOTMYECKass — IIKaJIay,
«HavanpHble 3Tanbl OpraHuYecKou ABoJOIMNY, «CxemMa 00pa3oBaHUs dYKapHOT
nyTéM cuMOuorenesa», «Cucrema >XUBOM mpupoab», «CTpoeHHE BHUpPyCay,
«Apomopdo3sl  pactenuity, «PuHMOPUTH), «OIHOKIETOYHBIE BOJOPOCINY,
«MHoroKJIeTounbple  Bomopociam», «Mxw», «llanmoporHukm», «l 0I0CEMEHHBIE
pactenusi», «Opranbl IBETKOBBIX pacTeHUi», «(Cxema pa3BUTUS KUBOTHOIO
Mupay, «Apomopdo3bl KUBOTHBIX», «lIpocteitmme», «KUIIEYHOMOIOCTHBIEY,
«IInockue 4epBUY, «Ynenucronoruey, «PBIOBIY, «3eMHOBOIHEICY,



«IIpecmbikaromuecs», «lltumpy, «Miekonuraromme», «Pa3Butue XKu3HU B
apXxeucKkou spey», «Pa3BUTHE KU3HU B IIPOTEPO3OMCKOU 3pe», «Pa3BUTHE KU3HU B
MAJICO30MCKOMN Apey», «Pa3BUTHE )KU3HU B ME3030MCKOU 3pe», «Pa3BUTHE KU3HU B
KaitHO30MCKOM 3pe», « COBpEMEHHAs! CUCTEMA OPraHUYECKOTO MUPay.

O6opynoBanue: repObapuu pPACTEHUM pa3IMYHBIX OTAENOB, KOJUICKIIUU
HAaCEKOMBIX, BIIQYKHBIE IIpenapaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUICKIIUU
WTJIOKOXKHUX, CKEJEThl IMO03BOHOYHBIX JKMBOTHBIX, Yyd4esla NTHI WU 3BEpe,
KOJUICKIIMM OKAaMEHEJOCTEN, TMOJIE3HBIX HMCKOMAEMbIX, MYJISIKM OPTraHHUYEeCKHX
OCTaTKOB OPraHU3MOB.

Bupryanbnasa  sa0oparopHas padora «MoJEIUpOBaHHE  OIBITOB
Musnepa—tOpu 1o u3y4eHuto abUOreHHOTr0 CUHTE3a OPTaHUYECKUX COSUHEHUN B
MEPBUYHOM aTMochepe.

JlaGoparopnass padora «lI3ydeHue W OINHCAHWE HCKOMAEMbIX OCTaTKOB
JIPEBHUX OPTaHU3MOBY.

IIpakTuyeckas padora «3yueHue OCOOCHHOCTEH CTPOEHHUS PpaCTEHUMN
Pa3HBIX OTACIOBY.

IpakTnueckas padora «3yueHre 0COOCHHOCTEN CTPOCHUS MO3BOHOUYHBIX
YKUBOTHBIX).

Tema 5. [IpoucxoxkaeHue Yea0BeKa — AaHTPONOTeHe3

Paznesnbl u 3a1aun aHTPONOJIOTMA. METOIbI aHTPOIIOJIOTUH.

CraHoBJIEHHE TPEACTABICHUN O MPOUCXOXKICHUM 4YelOBeKa. Pennrnosnbie
B0O33peHUA. COBPEMEHHBIE HAYUYHBIE TEOPHUHU.

CX0acTBO YenoBeKa € KUBOTHBIMU. CHCTEMATUYECKOE TTOJI0KEHNE YEIOBEKA.
CBugerenscTBa  CXOJCTBA  YENOBEKA C  JKMBOTHBIMU:  CPaBHUTEIBHO-
MOP(OJIOTHUECKHE, AMOPHUOJIOTUUECKHE, (bH3HO0TIOT0-OMOXUMHUYECKHE,
nopegeHYeckrne. OTIMYUS YeJIOBEKA OT KUBOTHBIX. [IpAMOXOXKIEHUE U KOMILJIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BUTHE TOJIOBHOTO MO3ra U BTOPOW CUTHAJIBHOU
CHUCTEMBI.

JIBrokymne cuibl ((hakToOpbl) aHTPONOreHe3a: OMOJIOrMYECKUE, COLUAIbHbIE.
CooTHornieHrne OMOJIOTMYECKUX U COIMATBHBIX (DAKTOPOB B AHTPOIIOTEHE3E.

OcHOBHBIE CTaJUM aHTpororeHe3a. PaHHWe yenoBekooOpa3HbIe 00E3bsHbBI
(TIPOKOHCYJIBI) U paHHUE TMOHTU/IBI — OOIIKE MPEIKU YEIOBEKOOOPA3HbIX 00€3bsH U
JMO/IEN. ABCTPAIONUTEKN — JBYHOTHE NMPEIKH JoJei. YenoBeK yMenblid, MEPBbIE
W3TOTOBJIEHUS OPyAUM Tpyaa. UenoBeK NpsSMOXOISAIIAN UM MEPBBIA BBIXOJ JIOJIEH
3a mnpenensl  Adpuku. UYenoBek redaenpOeprckuii —  oOmMKA  IPEIOK
HEAHJAEPTAIBLCKOTO YEJIOBEKA M YEJIOBEKAa pa3yMHOro. YenoBek HeaHIAepTalbCKUM
KaK BHJ JIIOJEH XOJOAHOTO KJMMarta. YeloBeK pa3yMHbId COBPEMEHHOIO THIIA,
JICHUCOBCKUM 4YEJIOBEK, OCBOCHHE KOHTHHEHTOB 3a Tmpeaenamu Adpuku.
[TasnieoreneTrka u NajJieOreHOMUKA.



OBOMIONMS COBPEMEHHOTO 4eloBeKka. EcTecTBEHHBI 0TOOp B MOMYNSALMSIX
yesnoBeka. MyTanMoHHBIN mpouiecc U noauMopdusM. [lomynsiiiuoHHbIE BOJIHBI,
npeid reHoB, murpanusa U «3QpQPexT ocHoBaTeNs» B MOIMYJSIUAX COBPEMEHHOIO
YEJI0BEKa.

Uenoseueckue pacel. [loHstTe o pace. bonpmme pacel: €BpoONeougHas
(eBpasuiickasi),  aBCTpaJlo-HETpoHHAass  (PKBaTOpUalibHAs),  MOHTOJOUJHAS
(a3narcko-aMepuKaHcKasi). Bpems u myTH pacceneHHsl 4YeloBeKa IO IUIAHETE.
EauncTBO  dyenoBeueckux — pac. HaydHas  HECOCTOATENBHOCTh  pacu3Ma.
[Ipucnoco01eHHOCTh YeNoBEKa K pPa3HbIM YCIOBUSAM OKPYXKAIOWIEH CpeJbl.
Bnusaue reorpaduueckoit cpeapl W apeiida TeHOB Ha MOPQOJOTUIO U
(U3UOIOTHIO YeTOBEKA.

MexauciuIuIMHapHble  MeToasl B (pusmyeckod  (OMOJOTHYECKOI)
AHTPOIOJIOTUM.  OBOJIIOLIMOHHAA ~ AHTPOIOJIOTHMS M HaJ€0aHTPOIOJIOTHUs
YeJIOBEUECKUX NOMYJsUUi. bHoconuanbHble MCCIEN0BAHNS MPUPOJBI YEIOBEKA.
HccnenoBanue KO3BOMIOIUHN OMOJIOTMYECKOTO U COLIMATIBHOTO B YEJIOBEKE.

JleMoHCTpanun

[Hoptpetsr: Y. Japsun, JI. Jluku, A. 4. Porunckuii, M. M. I'epacumos.

Tabmunp! 1 cxeMbl: «MeTobl aHTPONOJIOTUNY, «['0JOBHON MO3I UETIOBEKAY,
«YenoBekooOpa3Hble 00€3bsiHB, «CKENET 4YelOBeKa M CKEJET IIMMIIaH3e»,
«PynMMEHTBI U aTaBU3MBbD», «JIBUKYIIIHE CHIIBI aHTPOIIOT€HE3a», « DBOIIOLUMOHHOE
IpPEBO  YENOBEKa», «ABcTpamonuTek», «YenoBek  ymensli», «YemoBek
OPSIMOXOISAIINI, «/leHncoBckuil uenoBek» «Heanaepranpup», « KpoMaHbOHIBDY,
«IIpenku yenoBekay, «ITalbl 3BOJIIOLNN YEJIOBEKay, «Pacel yesoBekay.

OO6opynoBaHue: MYJISDKM — OKaMEHEJIOCTeH, TMPEeIMETOB  MaTepHabHOU
KyJIbTYphl ~TIPEIKOB 4YeJNOBEKa, penpoaykiuu (pororpadbum) kapTuH C
MU(DOJIOTHIECKUMU W OHONEHCKUMH CIO)KETaMH TPOUCXOXKIACHUS 4YeJIOBEKa,
(doTorpaduu HaxoI0K UCKOMAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YeIOBEKa, MOJIETh
yeperna 4ejJoBE€Ka M 4Yepena IIUMIIAaH3€, MOJENb KHUCTU 4YelOBeKa M KHUCTU
IIMMIIaH3€, MOJIEJIM TOpCa MPEAKOB YEIOBEKa.

JlaGopaTopHasi padora «l3yueHne o0OCOOEHHOCTEH CTPOCHHUS CKejeTa
YEJIOBEKA, CBA3AHHBIX C MPSIMOXOKICHUEM.

IIpakTuyeckas padora «M3yueHue 3K0JIOrMUECKUX aJanTaluil 4eI0BEKay.

Tema 6. Jxkosorusi — Hayka O B3aMMOOTHOLICHUSIX OPraHU3MOB H
HAJOPraHU3MEHHBIX CUCTEM C OKpY Kalollel cpeaoi

3apoxaeHue U pa3BuTHE 3Kojoruu B Tpyaax A. ['ymGonpara, K. @. Pynse,
H. A. CeBepuoBa, J. I'ekkens, A. Tenciu, B. H. Cykauépa. Pa3znensl u 3amauu
sKoJ0Tuu. CBS3b 3KOJIOTUU C APYTUMH HayKaMHu.



Metoasr sxonoruu. [loneBble HaOmoaeHHUS. DKCIEPUMEHTHI B SKOJOTHUU:
npupoAHble U JlabopaTtopHble. MojenrupoBaHue B OKOJIOTMU. MOHHUTOPHUHT
OKpY’KaroIel Cpesibl: JIOKaIbHBIN, peTHOHATBHBIN U TJI00aTbHBIN.

3HaYeHUE OKOJIOTMYECKMX 3HAHUW JUIA  4YEJIOBEKa. JKOJOTHYECKOE
MHUPOBO33PEHUE KAaK OCHOBA CBS3€H YeNOBedecTBa ¢ Mpupoaoil. PopmupoBaHue
AKOJIOTUYECKOH KYJIbTYPhI U SKOJIOTUYECKON TPAMOTHOCTH HACEIEHUSI.

JleMoOHCTpanun

[Toptpetsi: A. I'ymbonsar, K. @. Pynbe, H. A. CeBepuos, 3. I'ekkensb, A.
Tencnu, B. H. Cykaués.

Tabmuubl u cxemsl: «Paznens axonorun», «Metoasl 3Koyorun», «Cxema
MOHUTOPHUHTA OKPYKAOIIEN CPEABD.

JlabopaTopHas pabora «3yueHue METOJI0B JKOJIOTUYECKUX
HUCCIIEIOBAHUIT.

Tema 7. OpranusMsl U cpea oOUTAHUS

DKoJIOTHYeCKHE (PaKkTOpbl U 3aKOHOMEPHOCTH MX AeicTBuia. Kiaccudukanus
AKOJIOTUYECKUX (PAKTOPOB: abMOTHYECKHE, OMOTUUECKUE, aHTpOoNoreHHbie. O01me
3aKOHOMEPHOCTH JEHCTBUA 3KoJIorHueckux ¢akropos. IIpaBuno munumyma (K.
[Mnpenrens, 0. JIubux). TonepaHTHOCTh. DBpUOMOHTHBIE U CTEHOOMOHTHBIC
OpPraHHU3MBI.

Abuotnueckue (pakrtopel. CBeT Kak »3kojormyeckuid Qakrop. [leiicTtBue
Pa3HBIX YYacCTKOB COJIHEYHOTO CHEKTpa Ha OPraHU3Mbl. DKOJIOTHYECKUE TPYIIIbI
pacTeHUH M JKUBOTHBIX IO OTHOIIEHHIO K cBeTy. CurHajabHas pojb CBETa.
DoTONEPUOIU3ZM.

Temneparypa kak oskojorudyeckuid Qaxrtop. [leiicTBue TemmepaTypbl Ha
opranu3Msbl. [ToMKHIIOTEpPMHBIE U TOMOMOTEPMHBIE OPTAHU3MbI. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

BnaxHocTh kak skojormyeckuil (akrtop. Ilpucnocobienus pacTteHud K
nojAep>kaHuio BojgHOTO Oananca. Knaccudukanus pacTeHUil Mo OTHOIICHUIO K
Bozie. [Ipucnoco6nenrs KUBOTHBIX K H3MEHEHHUIO BOJHOTO PEXUMA.

Cpenbl oOWTaHUS OPraHU3MOB: BOJHAs, HA3€MHO-BO3/AYIIHAsl, MOYBEHHas,
riiyOvHHas  TOJAINOYBEHHAs,  BHyTpuopraHuzMeHHas.  Dusuko-xumuyeckue
0COOEHHOCTH cpea oOuTaHus opraHu3MoB. llpucnocoOiieHus OpraHu3MOB K
KU3HU B PA3HBIX Cpelax.

buonornyeckne putrmsl. BHemHue u BHyTpeHHHE pPUTMBL. CyTOuYHBIE U
rOJU4HbIe PUTMBL. [IpHucrnoco6IeHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCJIOBUU JKU3HU.

Kusznennsie @opmbl opranu3MoB. [loHsiTHE 0 JKM3HEHHON (Qopme.
XKuszHenHsie (OpMbI paCTEHUMN: JE€PEBHS, KyCTAPHUKH, KYCTAPHUYKH, MHOTOJIETHHE



TpaBbl, OJHOJIETHHE TpaBbl. JKu3HEHHBIE (OPMBI >KUBOTHBIX: THAPOOMOHTHI,
reoOMOHTHI, a9pOOUOHTHI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HH.

buotnueckue (hakTopHI. Bugsr OMOTHYECKUX B3aMMOJICVICTBUU:
KOHKYPEHITHS, XUIITHUIECTBO, CUMOMO03 U ero ¢opmel. [lapazutusm, koomnepamws,
MYTYyaJu3M, KOMMEHCAIU3M (KBapTUPAHTCTBO, HaxJeOHn4ecTBo). Hetpoduueckue
B3auMoOJIecTBUs  (TomMueckue,  Qopuyeckue, dadbpuueckue). 3HAUYCHUE
OMOTUYECKUX B3aWMOJCHCTBUN Il CYIIECTBOBAaHUS OPraHU3MOB B Cpelie
obutanus. [I[puHIMT KOHKYPEHTHOTO UCKITIOUCHMUS.

JdemMoHcTpanuu

Tabmuuplt U cxembl: «OKonorudeckue Qaxtopbl», «CBETOBOWM CIEKTpY,
«IKOJIOTUYECKHUE TPYIIbl )KUBOTHBIX MO OTHOIIEHUIO K CBETY», «TerIoKpOBHbIC
KUBOTHBIC», «XOJOJHOKPOBHBIE KHUBOTHBIEY», «Duznonoruueckue aganTanuu
KUBOTHBIX», «Cpenpl O0OMTaHUS OpraHU3MOB», «bBHOIOTMYECKHE PUTMBDY,
«Kuznennole  ¢opmbl  pacTeHui», <« KusHeHHbie  (OPMBI  KUBOTHBIXY,
«IKOCUCTEMA MIMPOKOJIMCTBEHHOTO JIeca», « DIKOCUCTEMA XBOMHOTO Jecay, «llenun
NUTaHUS», «XunHu4decTBo», «llapasutuzmy, «KoukypeHuus», «CumOuosy,
«KoMmeHcanmzmy.

O6opynoBanue: repOapuu pacTeHUHW U KUBOTHBIX, MPHUCIOCOOJEHHBIX K
BJIUSHUIO PAa3UYHBIX OSKOJOTUYECKUX (PAKTOPOB, TepOapuu CBETOIIOOUBBIX,
TEHETIOOMBBIX U TEHEBBIHOCIMBBIX PACTEHHM, CBETOJIOOMBBHIC, TEHEIIOOMBBIC U
TEHEBBIHOCIIUBBIE KOMHATHBIC PACTEHUSI, TepOapuu U KOJUICKIIMHU TEIJIOJIOOUBBIX,
3UMOCTOMKHX, MOPO30yCTOMYMBBIX PACTEHUM, Yydena MTHIl U 3Bepeil, repdapuun
pacTeHul, OTHOCSIIMXCA K rurpoduraMm, kcepodpuram, me3opuTaM, KOMHATHBIC
pacTeHusl TaHHBIX TPYII, KOJUICKIIMH UBOTHBIX, OOMTAIONIMX B Pa3HBIX CPelax,
repOapuM M KOJUICKIIMM PACTEHUW W OSKUBOTHBIX, OOJAJAIONIMX YepTaMu
MPUCIIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHUSM YCJIOBUH KU3HHU, TepOapuu U
KOJUUIGKIIMM PACTEHUNW M JKUBOTHBIX PA3IMUHBIX KU3HEHHBIX (POPM, KOJUICKIIUU
KUBOTHBIX, YUYACTBYIOIIUX B PA3IMUHBIX OMOTUYECKUX B3aUMOCHCTBUSAX.

JlabopaTtopuasi padora «BrbIsiBIeHHE TMPUCTOCOOJICHUI OpPraHU3MOB K
BIIUSIHUIO CBETa.

JlaGopaTopnasi paGora «BpisiBIeHHE NPUCTOCOOJEHUM OpPraHU3MOB K
BIIUSIHUIO TEMIIEPATyPhI».

JlaGopaTopnasi paGora «AHATOMHUYECKHME OCOOCHHOCTHM pAacCTEHUU U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. IkoJ10rusi BUA0OB M NOMYJIALMIA

DOKOJIOTUYECKUE  XapaKTePUCTUKU  TOMYJISAIUH. [Tomymsiiuss Kak
Oouonoruyeckasi cucrema. Poiab HEOTHOPOAHOCTH Cpenbl, PU3NUECKHX OaphepoB U
0COOEHHOCTEW OMOJIOTHH BUIOB B (POPMUPOBAHUU MPOCTPAHCTBEHHON CTPYKTYPHI
nonynsiuid. OCHOBHBIE TIOKa3aTeIW TMOMYJSIIUU: YHUCIEHHOCTh, IUIOTHOCTb,



BO3pacTHasi M IIOJIOBAasl CTPYKTYpa, POKIAAEMOCTb, IPUPOCT, TEMII pPOCTA,
CMEpPTHOCTb, MUTPALIUS.

Dkosioruyeckas CTpykrypa nomyiasuud. OneHKa YHUCICHHOCTH MOMYJIALNY.
JlnvHaMuKa MOMyJAUMU U €€ PeryJiaiua. bHOTHYeCKHi MOTEHIMA IOIYJISLHH.
MopaenupoBanue IMHAMUKHA ONyJAud. KpruBbie pocTa YHCIEHHOCTH MOMYJIALINY.
KpuBble BbDKMBaHUA. Perynsius 4YMCIEHHOCTH TMOMYJSIUA: poib (aKTOPOB,
3aBUCAIIMX M HE 3aBUCAIIMX OT INIOTHOCTH. DKOJOTUYECKUE CTpATETUH BUIIOB (I- 1
K-ctparerun).

[TonsitTue 00 sKkonornyeckoil Huie Buaa. MectooOutanue. MHoOromepHas
MoJzenb sKosiornyeckon Humm JIx.M. XarumHcona. Pa3Mepbl 3KOI0TMYECKOU
Huy. [loTeHnnanpHas U peanu30BaHHAs HULLIU.

Bun kak cucrema nomynsiquil. Apeansl BUAOB. BHIIBI M MX >KM3HEHHBIE
CTpaTeruu. JKOJIOTUYECKUE IKBUBAJICHTHI.

3aKOHOMEPHOCTH TMIOBEJCHHUS W MUrpalMil >KUBOTHBIX. buonornyueckue
WHBA3UH Yy>KEPOJHBIX BUIOB.

JleMoHCTpanun

[Toptper: [Ixx. . XaT4nHCOH.

Tabmuipl W cXeMbl:  «OKOJOTMYECKUE XaPAaKTEPUCTUKU  TMOMYJISIIUN,
«IIpocTpaHcTBEHHass  CTpyKTypa HOOmyJasiuun», «Bo3pacTHble  NHpaMuabl
nonynanun», «CKOPOCTh  3aceleHusi IOBEPXHOCTH 3€MJIM  Pa3UYHbIMU
opranuzmammn», «Mogenb 3xkomorndeckort Humm J[x. M. XatanHconay.

O6opynoBanue: repOapuu pacTeHUM, KOJJICKIIUU YKUBOTHBIX.

Jlabopatopuass padora  «llpucnocoGneHuss ceMssH pacTeHHH K
PaCCEICHUION.

Tema 9. DkoJi0rusi c0001MIECTB. IKOJTOTHYECKHE CHCTEMBI.

CooOmiectBa opraHu3MoB. buorieHo3 u ero crpykrypa. CBsizu Mexmy
OpraHu3Mamu B OMOLIEHO3E.

Dkocuctema Kak OTkpbiTag cucteMa (A. Jx. Tencnaum). OyHKUMOHAIbHbBIE
OJIOKM OpraHu3MOB B JKOCHUCTEME: MPOAYIEHThI, KOHCYMEHTBI, PEIyICHTHI.
Tpoduueckne ypoBHu. Tpoduueckne nenu u cetu. AOHOTHYECKHE OJIOKH
skocucteM. [TouBsl 1 Wbl B 3kOcHcTEMaX. KpyroBOpoT BEMIECTB M MOTOK SHEPTUU
B OKOCHCTEME.

OcHOBHBIE  MOKa3aTelM  JKOCUCTeMBbl. buomMacca W mpoIyKUHS.
DKOJIOTHYECKHUE MUPAMUIbI YUCEI, ONOMACCHI U DHEPTHUH.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. Dmykmyayuu.
HamnpapieHHbie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKilecCcuu. llepBuuHbIe U
BTOPUYHBIC CYKIIECCHM W UX TMPUYUHBL. AHTPOIOTE€HHbIE BO3JICUCTBUSA Ha
cykueccuu. KnumakcHoe coobiiectso. bruopaznoobdpasue u noaHoTa KpyroBopora
BEIIECTB — OCHOBA YCTOWYUBOCTHU COOOIIIECTB.



[TpupoaHbie 3KOCUCTEMBI. JKOCUCmeMbl 03€P U peK. DKOCUCeMbl Mopell U
OKeano8. Ixocucmemvl MYHOP, 1eCO8, CMenell, nyCmbitb.

AHTpONOreHHBIE HKOCUCTEMBI. ATrposkocucTeMa. ArpoueHo3. Pazmmuus
MEX/1y aHTPOTIOTC€HHBIMU U MPUPOAHBIMHU 3KOCUCTEMaMHU.

Ypb6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. [oponckas
dnopa u dayna. CuHaHTpomM3auus TOpoOACKON ¢ayHbl. buonorumyeckoe u
X035IUCTBEHHOE 3HAYEHUE arpOIKOCUCTEM U YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHHSI OCHOBHBIX B3aMMOCHCTBHII OPraHU3MOB B
sKocucTeMax. Poib Kackaonoeo sghgexma u 8ud08-30upukamopos (Kirouesvlx
61008) 6 QyHKYUOHUpOoBanuu 3Kkocucmem. IlepeHOC SHEPIUU U BEIIECCTB MEXKIY
CMEXHBIMH SKOCHUCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, MOMYJISIINN U 3KOCUCTEM
B YCIIOBUSIX €CTECTBEHHBIX M aHTPOIMOTEHHBIX BO3ACHCTBUIA.

Mexanuzmol 8030€lCcmeust  3a2pA3SHEHUU  pPA3HbIX Munos Ha
CcyOOp2aHUZMEHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTMEMHOM VPOBHSX,
OCHOBbI  DKOJI0O2UHECKO20  HOPMUPOBAHUS — AHMPONO2EHHO020  B030€UCMEUs.
MeTo10510THsI MOHUTOPUHTA €CTECTBEHHBIX M AHTPOIIOT€HHBIX SIKOCUCTEM.

JleMoHCTpanun
[Toptper: A. [Ix. Tencnu.
Tabmuuer u  cxembl:  «CTpykTypa  OWoleHO3a»,  «ODKocucTeMa

MIUPOKOJIUCTBEHHOTO Jecay, « IKOCHUCTEMa XBOWHOIO Jiecay, « ODyHKIMOHAIbHBIC
TPYIIBEI OPTaHU3MOB B 3KOCHCTEME», «KpyroBopoT BEIIECTB B IKOCHCTEME»,
«llenu nuTanus (macTOUIIHAS, JETPUTHAS )», « DIKOJIOTUYECKAs TUpaMuUa YUCeID»,
«IKojoruyeckas napamuga 0uoMacchly, « IKOJOTUYECKAsT MUPAMHIa SHEPTUN,
«O06pa3zoBanue 0onotay, «llepBuuHas cykueccus», «BoccTaHOBICHHE Jieca MOCIe
noxkapay», «KOCHUCTEMa 03epay», «ATrpoieHo3», «KpyroBopor BemecTB U MOTOK
SHEPTUU B arporeHosey, «[Ipumepsr ypOboskocuctem».

O6opynoBanue: repbapun pacTeHUM, KOJJIEKIIMU HACEKOMBIX, Uydesia NTUIl U
3Bepei, repdapuu KyJIbTypHBIX M TUKOPACTYIIUX PACTEHUH, aKBapUyM KaK MOJICIb
HKOCUCTEMBI.

IMpakTuyeckas padora «3yuenue u onucanue ypoosIKOCUCTEMBD.

JlabopaTtopnasi paGora «l3yueHue pazHOOOpa3usi MEJIKUX IMOYBEHHBIX
YICHHCTOHOTHX B Pa3HBIX SKOCHCTEMAX)).

IKCKYypcHsl «IKCKypcHsl B THIHMYHBIN OuoreorieHo3 (B AyOpaBy, Oepe3HsK,
EIBHUK, HA CyXOI0JIbHBINA UM IOMMEHHBIN YT, 03€p0, O0JIOTO)».

IKCKypcusi «IKCKYpCHsl B arpO3KOCHCTEMY (Ha MOJie WIA B TEIIMYHOE
XO35ICTBO)».

Tema 10. Buocdepa — rnodanbHast IKocucTeMAa

buocdepa — obOmemianeTapHas 000Ji04Kka 3eMIIM, TII€ CYLIECTBYET WIH
CylllecTBOBaJa ku3Hb. PazButue npencrapinenuii o ounocdepe B Tpynax J. 3rocca.



VYuenue B. U. Bepranckoro o 6uochepe. O6mactu 6uochepsr u e€ cocra. XKupoe
BellecTBO Onocdepsl U ero GyHKIIUH.

3aKOHOMEPHOCTH cyIiecTBOBaHUs Onocdeprsl. OcoOenHocTn 6Hochepsl Kak
ro0anpHON 3K0ocucTeMBl. JlMHaMuueckoe paBHoBecue B Ouocdepe. KpyroBopotst
BEILIECTB U OMOT€OXMMHUYECKUE IUKIIBI (YIriieposa, a3oTa). PUTMUYHOCTH SIBIEHUMN
B Ouocdepe.

3oHanbHOCTh Ouocheprl. [lonsitue o Ouome. OCHOBHBIE OHOMBI CYIIU:
TYH/pa, XBOWHBIC JIeca, CMEIIAHHbBIE U MTUPOKOJUCTBEHHBIE Jieca, CTEIH, CAaBaHHBI,
MTyCTBIHU, TPOIMUYECKHUE JIeCca, BRICOKOTOPhs. Kimmart, pacTUTEIbHBIN U KUBOTHBIN
MHpP OMOMOB CYIIIH.

CrpykTypa U QyHKIHUS KUBBIX CUCTEM, OIIEHKA UX PECYpPCHOTO MOTEHIIMAIA U
o6nochepHbIX PYHKIUHN.

JemMoHCTpanuu

[Toptpetsl: B. Y. Bepnaackuii, 3. 3rocc.

Tabmuubl u cxemsl: «l'eochepsr 3emnn», «KpyroBopoT azora B mpHUpOE»,
«KpyroBopoTr yriepoma B mpupoae», «KpyroBopoT Kuciopoga B IPHPOIC»,
«KpyroBopoT Bojabl B mpupojsie», «OCHOBHbIE OMOMBI cyminy, «Kimumatnyeckue
nosaca 3emum», «TyHapa», «Taira», «CMmemanubii Jjiecy, «IInpoKOIMCTBEHHBIN
nec», «Crenby, «CaBanHay, «IlycteiHsay, « Tponnueckuit gecy.

O6opynoBaHue: repobapuu paCTeHUI pa3HbIX OMOMOB, KOJUICKITUU KUBOTHBIX.

Tema 11. YesroBek M OKpYy KamIIas cpeaa

DKOJIOTUYECKHE KPHU3UChl M MX MpUYMHBL. BosznedcTBue uyenoBeka Ha
ouochepy. 3arpsisHeHHEe BO3AymIHOW cpeabl. OxpaHa Bo3dyxa. 3arps3HEHUC
BOJHOUW cpeabl. OxpaHa BOJHBIX pecypcoB. Paszpymenne mnouBbl. OxpaHa
MMOYBEHHBIX PECYpPCOB. MI3MeHEeHHE KInMara.

AHTpOIIOTE€HHOE BO3AECHCTBHE HA PACTUTENBHBIN M KUBOTHBIM Mup. OxpaHa
PACTUTENBHOTO W JKUBOTHOTO MHpa. OCHOBHBIC TPHHIIMIBI OXPAaHBI MPUPOJIHIL.
Kpacasie xuuru. Ocobo oxpansemble mnpupoansie Tepputopun (OOIIT).
Boranuueckue caapl ¥ 300JI0THYECKUE TTAPKHU.

OCHOBHBIC TPUHIIUIBI YCTOMYMBOTO PA3BUTHS YEJIIOBEUECTBA U MPUPOJIBI.
PanmonansHOE  MPUPONONONIB30BAaHUE M COXpPaHEHHE  OMOJOTHYECKOTO
pazHooOpasust 3emun. OOIIKME 3aKOHOMEPHOCTH TJIOOQIBHBIX JKOJIOTHUYECKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCA U €T0 BEPOSATHBIE TIOCIIECTBUS.

Pa3BuTHe METOJOB MOHUTOPHUHTAa pPa3BUTHS OIACHBIX TEXHOTEHHBIX
npoueccoB. Cucmemmuvie ucciredosauus nepexooa K pecypcocbepezaroujeri u
KOHKYPEeHmMOoCcnocooHou snepeemuxe. buonoesuueckoe paznoobpasue u 6uopecypcol.
Hayuonanvuvle ungopmayuonnvie cucmemsol, obecneyugaroujue O00CmMyn K
ungopmayuu nNo COCMOSHUIO OMOENbHbIX 6U008 U dkocucmem. (OcHoBbl



IKOpeaduIumayuy  dKOCUcCmem U cnocooog 6Oopvobl ¢  OUONOBPEHCOCHUIMU.
Pexoncmpykyus mopckux u HazeMHwIX IKOCUCTEM.

JleMoHCTpanun

Tabmuubl u  cxembl:  «3arpsi3HeHHE  aTMocepbl»,  «3arps3HeHHe
ruapocdepbl», «3arpszHeHre TouBbl», «llapHukoBwld  3PdekT», «Ocobo
OXpaHsieMbIE PUPOTHBIE TEPPUTOPUNY», «KMOACIH YIIPABISIEMOTO MUPAY.
O6opynoBanue: ¢doTorpaduu OXpaHSEMbIX PACTCHUNM M JKMBOTHBIX KpacHoii
kHuru Poccuiickon @enepanuu, KpacHol KHUTH pernoHa.



IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TIPOI'PAMMBI I1O
BUOJIOTUHN HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

®I'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHHS
oOy4aronMMucss MporpaMM CpeaHero oO0miero oOpa3oBaHMs: JIMYHOCTHBIE,
METaNnpeIMETHBIE U TPEIMETHBIE.

B cTpykType TMYHOCTHBIX PE3yIhTATOB OCBOSHUS MPOTPAMMBI 110 OMOJIOTUN
BBIJICJICHBI CIEAYIOIINE COCTABJISIONIME: OCO3HAHHE O0YYaroUMMUCS POCCUMCKON
IrPaXXIAHCKON UIEHTUYHOCTH — FTOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIIbHOCTH
U CaMOONpPENENECHUI0, Haiuuyue Mmomusayuu K OOydyeHHIO  OuoJIorud,
yeneHanpaeienHHoe pazsumue BHYTPEHHHX YOEKIEHUM JMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M HMCTOPUUECKUX TPAAUIUNA pa3BUTUS OHOJIOTHYECKOIO
3HAHUS, 20MOBHOCHb U CNOCOOHOCMb O0YYAIOIINXCS PYKOBOJICTBOBATHCS B CBOECH
NEATEIIBHOCTH IEHHOCTHO-CMBICIIOBBIMA YCTAHOBKAaMH, MPUCYIIUMU CHUCTEME
OMOJIOTUYECKOTO  00pa3oBaHUsl, Haaiuyue NPAGOCO3HAHUS  IKOJIOTMYECKOU
KYJBTYPbI, CHOCOOHOCMU CMAasums 1€JIA U CTPOUTD KU3HEHHBIE TIIaHbI.

JIM4HOCTHBIE PE3yJIbTaThl OCBOCHUS MPOrPAMMBbI 10 OMOJIOTHUU JOCTUTAIOTCS
B E€IUHCTBE Y4ye€OHOM U BOCIUTATEIbHOW JEATEIbHOCTH B COOTBETCTBUU C
TPAAUIIMOHHBIMUA POCCUMCKUMU COLIMOKYJIbTYPHBIMU, UICTOPUUECKUMHU U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMU B OOIIECTBE MpaBUJIAaMU U HOPMaMU
MOBEACHUS W CIOCOOCTBYIOT TIpOIIECCaM CaMOIIO3HAHUS, CaMOBOCHHUTAHUS U
CaMOpa3BUTHUSA, PA3BUTUS BHYTPEHHEH TMO3ULMUM JUYHOCTH, MATPUOTU3MA H
YBOKEHHUS K 3aKOHY W MPABOIOPSAJKY, YEIOBEKY TPyAa U CTapUIeMy MOKOJICHUIO,
B3aMMHOTO YBa)KECHUS, OCPEKHOTO OTHOMIICHUS K KYyJIbTYPHOMY HACJICIUI0 U
TPAAULHASIM MHOTOHAIMOHAILHOTO Hapoja Poccuiickon denepauuu, TpUpoOEe U
OKPYKaroIIEH Cpeie.

JInyHOCTHBIE pe3yibTaThl OCBOEHUsI ydeOHoro mpeamera «buosorus»
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CLIOCOOHOCTh OOYYarOIIUXCs PYKOBOJICTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH MO3UIMEN JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAllUW, TO3UTHUBHBIX BHYTPEHHHX  YOEXKICHHH, COOTBETCTBYIOIIMX
TPAJAUIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0OIIeCTBa, PaCIIUPEHUE KU3HEHHOTO
ONBITA M OMbITA JIEITEIBHOCTH B MPOILECCE pPealn3allii OCHOBHBIX HAIpaBJICHUMN
BOCMUTATEIILHOMN AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpakIaHCKOT0 BOCIIMTAHUSA:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMH 00YUYaIOIIEeT0oCs KaK aKTUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCUICKOTO OOIIECTBA;

OCO3HAHHUE CBOMX KOHCTUTYLIMOHHBIX IIpaB M OOSI3aHHOCTEH, YBa)KECHUE
3aKOHa U MPaBOIOPSIKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOW JAESATEIbHOCTH TIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PELICHUU y4EOHBIX M IMO3HABATENIbHBIX 3a7a4, BHIIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEACNATh COOCTBEHHYIO IMIO3MIIMIO TI0 OTHOIICHHIO K
SBJICHUSIM COBPEMEHHOM KU3HU U OOBICHITH €€;

YMEHHUE YUYUTHIBATH B CBOMX JACHCTBUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOIO
B3aUMO/JICUCTBUS JIOJICH C Pa3HbIMHU YOEKICHUSIMU, KYJIbTYPHBIMHA LIEHHOCTSIMU U
COLIMAJIbHBIM ITOJIOKEHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOIO BBIIIOJIHEHUS
yueOHBbIX, TIO03HABAaTEIbHBIX M HCCJIEAOBATEIbLCKUX 3a7a4, YBAXKHUTEIbHOIO
OTHOIIICHUS K MHEHUIO OIIMOHEHTOB MpPH OOCYKJACHUU CIIOPHBIX BOIPOCOB
OHMOJIOTHYECKOTO COJIEPKaHUS;

TOTOBHOCTh K TYMaHUTapHOU U BOJOHTEPCKOMN ACSITEIBHOCTH;

2) NaTPHOTHYECKOTO BOCIIMTAHMS:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXJaHCKON WJIECHTUYHOCTH,
MaTpuoOTU3Ma, YBaKEHUSI K CBOEMY HApOJy, UyBCTBa OTBETCTBEHHOCTH TNEpes
Ponuuou, ropmoctn 3a cBOM Kpaid, CBOO PoauHy, CBOW S3BIK M KYJBTYpY,
MPOIIJIOE ¥ HACTOSIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJAHOMY HACIEAUIO U MaMATHUKAM MPUPOJIBI,
NOCTHXKEHUAM Poccuu B HayKe, HICKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPY/IE;

CIIOCOOHOCTh OLICHMBATh BKJIAJl POCCUUCKUX YYEHBIX B CTAaHOBJICHHE W
pa3BuUTHE OWOJOTHM, TOHUMAHUSI 3HAYCHUS OWOJIOTUM B TO3HAHUM 3aKOHOB
MIPUPOJIbI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO 00IIECTRA;

ujeitHas yOeXIEHHOCTh, TOTOBHOCTh K CIIy>)KeHHIO M 3ammTe OTedecTsa,
OTBETCTBEHHOCTb 3a €r0 Cyb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHHS:

OCO3HAaHUE JYyXOBHBIX LIECHHOCTEW POCCUICKOT0 HAPOa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OILIEHMBATh CUTYAIlMI0 W MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTHY;

OCO3HaHME JIMYHOTO BKJIaJ[a B IOCTPOCHUE YCTOMYMBOTO OyAyIIEro;

OTBETCTBEHHOE OTHOIIIEHNE K CBOUM POJIUTENSM, CO3aHUIO0 CEMbU Ha OCHOBE
OCO3HAaHHOTO MPUHATHA UEHHOCTEHW CEMEMHOW KWU3HU B COOTBETCTBUH C
TpaauusiMu Hapo10B Poccuu;

4) 3CTeTHYECKOT0 BOCIIMTAHHUS:

ACTETUYECKOE OTHOIICHUE K MHUPY, BKJIIOYas ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPUECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHUH;

MOHMMAHHUE 3MOLIMOHAIBHOTO BO3JEHCTBUS )KUBOU MPUPOBI U €€ LICHHOCTH;



TOTOBHOCTh K CaMOBBIPAXEHHUIO B Pa3HBbIX BHJIaX HCKYCCTBA, CTPEMIICHUE
IPOSIBIISATh KAYECTBA TBOPUYECKOU JINYHOCTH;

5) ¢usuyeckoro BocnuTaHHA, GOPMHPOBAHHUS KYJIbTYPbI 310POBbS W
IMOIMOHAJIBLHOTO 0JIaroNoJIyYns:

NOHMMAaHUE W peaju3alus 370poBOro u Oe3omacHOro oOpa3a >KHU3HU
(3mopoBOE  TMUTaHWE, COONIOJICHHE TUTMEHUYECKHX TMpaBWJI W HOPM,
cCOQTaHCHPOBAHHBIN PEXUM 3aHIATHH W OTABIXA, peryispHas (u3nIecKas
AKTUBHOCTH), OEpPEKHOTO, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHUS K
coOCTBEHHOMY (hM3UYECKOMY U TICUXUYECKOMY 3/I0POBbIO;

MOHMMAHUE LEHHOCTH MPaBUJ HWHIWBUAYAIBHOTO U  KOJUIEKTUBHOIO
0e30macHOro MOBEICHUS B CUTYalIUSIX, YTPOKAIOIIHUX 3/IOPOBBIO U KU3HU JIIOJICH;

OCO3HAHUE TOCIEICTBUI U HEMPHUATHUS BPEAHBIX MPUBBIUEK (YIOTpeOICHUS
AJIKOT0JIs1, HAPKOTUKOB, KYpEeHUS);

6) TPy10BOT0 BOCTIUTAHUSI:

TOTOBHOCTH K TPY/AY, OCO3HAHHE [IEHHOCTU MacTepCTBa, TPYAOJIIO0UE;

FOTOBHOCTh K AKTUBHOM JEATEIBHOCTA TEXHOJOTMYECKOM W COIMATIbHOMU
HaIpaBJICHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSITEILHO
BBITIOJTHATH TAKYIO JEATEIbHOCTD;

MHTEpEC K pa3IMuHbIM cdepam npodhecCHOHATBHOU JeATEeIbHOCTH, YMEHUE
COBEpIlIaTh OCO3HAHHBIA BBIOOP Oyaymed mnpodeccud U peaJu30BHIBATH
COOCTBEHHbBIC KU3HECHHBIC TUTAHbL;

TOTOBHOCTh U CIIOCOOHOCTh K OOpa3oBaHUI0O U CamMOOOpa30BaHUIO Ha
MNPOTSKEHUU BCEU JKU3HU;

7) 3KOJIOrHYeCKOT0 BOCIIUTAHMSI:

HKOJIOTHYECKH I1€JIECO00pa3HOE OTHOIICHHE K TMPUPOJIE KaK HCTOYHHKY
YKA3HU Ha 3eMJIe, OCHOBE €€ CYyIIECTBOBAHUS,

MOBBLIIIIEHWE YPOBHSI JKOJOTUYECKON KyJIbTYphI: MPUOOPETEHUE OIbITa
IJIAHUPOBAHUSI TMOCTYIIKOB W OIEHKM MX BO3MOXHBIX TIOCJIEACTBUM ISt
OKPYKarOIIEH CPEIbI;

OCO3HAaHHME TJI00aTBHOTO XapakTepa JKOJIOTMYECKHX MpoOJeM W IMyTed HuX
pelieHus;

CIIOCOOHOCTh HMCIOJIb30BaTh MPUOOpETaeMble MPU H3YYEHUU OUOJIOTUU
3HAHUST W YMEHUS TMpPU PEHICHUH Tpo0JieM, CBS3aHHBIX C PalMOHAIBHBIM
MPUPOJIONIOIL30BaHNEM  (COOMIOZICHME TpaBWUJI  TOBEACHUS B MPUPOJE,
HaIlpaBJICHHBIX Ha COXPaHEHHWE paBHOBECHS B DKOCHUCTEMaX, OXpaHy BHUJIOB,
AKOCUCTEM, OHOChEphI);

AKTUBHOE HENPUATHE JIEMCTBUM, MPUHOCAIIMX BpPEH  OKPYKAIOUIEH
IPUPOJIHON cpejlie, YMEHHE IPOTHO3UPOBATh HEOJAroNpUsITHBIE HKOJOTUUYECKUE
MOCJIEACTBUS NPEANPUHUMAEMBIX JICHUCTBUN U MPEIOTBPAIATh UX;



HAJIMYHE PA3BUTOTO IKOJOTHIECKOTO MBIIUICHUS, YKOJIOTUIECKON KYJIbTYPHI,
OTbITa NEeSITeTbHOCTH HKOJIOTHYECKOM HaIpaBJICHHOCTH, yMEHUs
PYKOBOJICTBOBAThCSI UMH B ITO3HABATEIbHOM, KOMMYHHKATUBHOM M COIMATBHOU
IIPAKTUKE, TOTOBHOCTH K YYaCTHUIO B MPAKTUUYECKOU JESITEIBHOCTH DKOJIOTHUECKON
HAIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOT0 MO3HAHUS:

c(OPMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKA U OOIIECTBEHHOW MPAaKTHUKW, OCHOBAHHOTO Ha TUAJIOTe
KYJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHPE;

COBEPILICHCTBOBAHUE SI3BIKOBOW M YUTATEIBCKOM KYJIbTYpbl KakK CpeIcTBa
B3aMMOJICUCTBHS MEX]TY JIFOJAbMU U TIO3HAHUS MUDA;

MOHMUMAaHUEe crhenupuku OWOJIOTUM KakK HayKd, OCO3HAaHUsA €€ poju B
(GbopMUpOBaHNN PAIMOHATHPHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU IEJIOCTHOTO
MpeCTaBICHUsI 00 OKPYXKAIOIIEM MHUpPE KaK O €IWHCTBE MPHUPOABI, YEeIOBEKa U
oOlecTBa, B IMO3HAHUM MPUPOJTHBIX 3aKOHOMEPHOCTEW M PEHICHUH MpoOeM
COXpaHEHUs IPUPOJHOTO PABHOBECHS,;

yOeXAEHHOCTh B 3HAYUMOCTH OWMOJIOTMH JJIi COBPEMEHHOW ITMBUIIM3AIINH:
oOecrieueHrsT HOBOTO YPOBHS PAa3BUTHS MEIUITMHBI, CO3JaHUE IEPCIEKTHBHBIX
OMOTEXHOJIOTHI, CHOCOOHBIX peIIaTh PECypCHble  MpPOOJIeMbl  pa3BUTHUSA
YeJIOBEUECTBA, MOMCKA MyTEeH BBHIXO/A U3 II100AJBHBIX YKOJIOTHYECKUX MPoOJieM U
o0ecrieueHrs  Mepexoja K  YCTOMYMBOMY  Pa3BUTHIO,  PAllMOHATHLHOMY
WCIOJIb30BAHUIO TPUPOJHBIX PECYpCOB W (POPMHUPOBAHUIO HOBBIX CTAHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TIOJYYCHUHM OWOJOTUYECKUX 3HAHUU B IIEJSIX
MOBBINICHUS OOIIEH KyJIbTYphl, €CTECTBEHHO-HAYYHOM TPAMOTHOCTH, Kak
COCTaBHOM 4YacTH (PYHKIIMOHAJIBHOW TPAaMOTHOCTHU oOydaronuxcs, (GopmMupyeMoi
MIpU U3y4YEeHUH OMOJIOTHH;

MOHMMAaHWE CYIIHOCTH METOJIOB MO3HAHUS, UCIMOJIb3YEMBIX B €CTECTBEHHBIX
HayKaxX, CIOCOOHOCTH WCIIOJb30BaTh TOJydyaeMble 3HAHUS I aHaiu3a u
OOBSCHEHHUSI SIBIICHUN OKPYXAIOIIEr0 MUPAa W MPOUCXOANIMX B HEM M3MEHEHUH,
yMEHHUE JieJlaTh OOOCHOBAHHBIC 3aKJIIOYEHHS Ha OCHOBE HAy4yHBIX (DAKTOB U
MMEIOIIUXCA JTAHHBIX C HENBIO MOTYYSHHs TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIPHO HCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHUS MJIs
perieHus MpoOJIeM B peabHbIX KU3HEHHBIX CUTYAIIUSX;

OCO3HAaHUE LIEHHOCTH HAy4YHOW MAESATEeIbHOCTH, TOTOBHOCTH OCYIIECTBISTH
MPOEKTHYIO M UCCIIE0BATENBCKYIO IEATEIbHOCTh MHANBHUIYAIbHO U B TPYIIIE;

TOTOBHOCTh M  CIIOCOOHOCTH K  HENpPEphIBHOMY  OOpa3oBaHUIO W
camMo00pa3oBaHWI0, K AKTUBHOMY TOJYYEHHUIO HOBBIX 3HAHHWA 1O OWOJIOTHH B
COOTBETCTBHH C KU3HEHHBIMU IMOTPEOHOCTSIMHU.



METAINIPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3ybTaThl OCBOCHHS ydueOHOro mpenmera «buomorus»
BKJIIOYAIOT: 3Ha4YMMble i1  (OPMHPOBAHUS MHUPOBO33PEHUSI O0YUYaIOIIMXCSA
MEXIUCITUTUTHHAPHBIE (MEXMIPEIMETHBIC) OOIICHAYYHBIC MOHATHS, OTPA’KAIOIINE
IIEJIOCTHOCTh HAyYHOW KapTUHBI MHpa M CHENUPUKY METOJOB ITO3HAHMSI,
HCTIOJb3YEeMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPrus, sIBICHUE, MPOIiecC,
CUCTEMa, Hay4dHbIH (haKT, MPUHIIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPUS,
UCClleloBaHUe,  HaOMIOJIeHHe, HU3MEpPEHUEe, OKCIEPUMEHT U  JIpyrue);
VHUBEpCAIbHBIC Yy4eOHBIC JACUCTBUS (ITO3HABATEIbHBIC, KOMMYHHUKATHUBHEIE,

PETYJISTUBHBIE), 00eCIeunBaoIINe (dbopmHpoBaHUE ($YHKIIMOHATBHON
IPaMOTHOCTM ¥  COLIMAJIbHOW KOMIIETEHIMH OOYy4aroluxcs; CIOCOOHOCTb
00yJarommxcs UCIIOJIb30BAaTh OCBOCHHBIE MEXIUCUUIUIMHAPHBIE,

MHPOBO33pPEHUYCCKHE 3HAHUS W  yYHUBEpCAIbHBIC Y4ueOHbIE JCHCTBHS B
ITI03HABATEJIbHOW U COLUAIIBHOW MPAKTHUKE.

B pe3ynbrare wu3yueHuss OHOJOTMM Ha YypOBHE CpPEIHEr0  OOIIEro
oOpa3zoBanust y oOyuwaromerocss OyayT chopMupoBaHbl IO3HABATEIbHBIC
YHUBEpCaIbHBIC YICOHBIC NEHCTBUS, KOMMYHUKATUBHBIEC YHUBEPCAIbHBIC YI¢OHbBIE
NEHUCTBUS, PEryJATHBHbIE YHUBEPCAIbHBIC Yy4ueOHBIC JICHCTBHSA, COBMECTHAs
TSI TCIILHOCTbD.

MeTtamnpenMeTHbIe PE3yJbTaThl OCBOCHHS TMPOTPAMMBI CPEIHETO OOIIEeTo
00pa30oBaHUsI TOKHBI OTPAXKATh:

OBaanenue YHHBeEpPCAJIbHBIMH YueOHbIMU NMO3HABATEJbLHBIMH
JEUCTBUSIMU

1) 6a30BbIe JJOrHYeCKHe AeiiCTBHS:

CaMOCTOSITeILHO  (OPMYNIHpPOBaTh W aKTyaJIM3UpOBaTh  MpoOJIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCITOJIB30BaTh TIPU OCBOCHHM 3HAHUN TMPUEMBI JIOTUYECKOTO MBIILIICHUS
(amanu3a, cuHTE3a, CpaBHEHUS, Kilaccuukammu, 0000IeH s ), paCKPhIBATh CMBICIT
OMOJIOTHYCCKUX TOHSATHM (BBIACISATH UX XapaKTEPHBbIC MPU3HAKH, YCTAaHABIMBATH
CBSI3U C IPYTUMH TTOHSATHSIMH );

OMpEeNeNATh 1MW JACATEILHOCTH, 3a7aBas IMapamMeTpbl W KPUTEPUU HX
TOCTHKECHHUSI, COOTHOCUTD PE3YJIBTATHI ACATEIBHOCTH C TIOCTABICHHBIMHA LIETISIMU;

HCIIOJIb30BaTh OMOJIOTMYCCKHE TIOHATHUS JUI 0OBSICHEHUS (PAKTOB M SBJICHUM
YKABOM ITPUPOBI;

CTPOUTH JIOTMYECKHE pPacCyXIeHUs (MHIYKTUBHBIC, JCAyKTUBHBIC, IIO
aQHAJIOTUH), BBIABJISITH 3aKOHOMEPHOCTH W TPOTHBOPEYHS B pacCMaTPHUBAEMBIX
SIBJICHHSIX, (DOPMYJTUPOBATh BBIBOJIBI M 3aKITFOUCHHS,

IIPUMCHSITh CXEMHO-MO/JIEILHBIE CpencTBa TS peACTaBICHUS
CYIIIECTBEHHBIX CBSI3€H U OTHOIICHUA B M3Y4aEMbIX OMOJOTHYECKUX OOBEKTax, a



TAKK€  MPOTHUBOPEYMA  Pa3HOTO  pOJA,  BBIABICHHBIX B Pa3jIM4YHBIX
MH(POPMALMOHHBIX HCTOUYHUKAX;

pa3palaThIBaTh IUIAH PEUICHHs MPOOJIEMBbI ¢ YUETOM aHajin3a MUMEIOIIUXCS
MaTepUalbHbIX 1 HEMATEPUAIIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTUBBI B IEATEIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLICHUBATh PUCKU MOCIIEICTBUN AESITEIbHOCTH;

KOOpDAMHUPOBaTh M  BBIIOJHATH pabOTy B  YCJIOBUSX  PEAJBbHOTO,
BUPTYaJIbHOIO U KOMOMHHUPOBAHHOTO B3aMMOJICHCTBHSI;

pa3BUBATh KPEATUBHOE MBIIJICHUE MTPH PEIICHUH KU3HEHHBIX POOIIeM.

2) 6a30BbIe HCCTET0BATEIbCKHE IeHCTBHUS:

BJIa/IETh HaBBIKAMU Y4eOHO-MCCIIET0BATEIbCKON U MPOEKTHOM JIEATEIBHOCTH,
HaBbIKAMM  pa3pelieHuss NOpoOsieM, CIOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSTEIIBHOMY IIOUCKY METOJIOB PEIIECHUs MPAKTHYECKUX 3a/1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB IO3HAHUS;

WCIIOJIB30BaTh pPa3JIMYHbIE BUJIBl JCSITEIBHOCTH 10 IOJIYYEHHIO HOBOTO
3HAHUS, €ro HHTEpPHpPETALMH, MNPEeoOpa30BaHUI0O M NPUMEHEHUI0 B YYEOHBIX
CUTYaLIMSIX, B TOM YHCIIE IPU CO3/IaHUH YYEOHBIX U COLUATBHBIX IPOEKTOB;

(GopMHUpPOBATh HAYUHBIM TUI MBILUIEHUS, BIaJ€Th HAYYHON TEPMUHOJIOTHUEM,
KJIFOUEBBIMU MTOHATUSAMU U METOJIAMH;

CTaBUTb U (HOPMYIHpPOBaTh COOCTBEHHBIE 3aJayd B 00pa30BaTEIbHOU
NEATENbHOCTH U KU3HEHHBIX CUTYalUsX;

BBISIBJIAITh TIPUYMHHO-CIICACTBEHHBIE CBSA3M W aKTyaJIU3UpOBaTh 3ajauvy,
BBIIBUTATh TUNOTE3y €€ pEIIEeHUs, HAXOAUTh apryMEeHThl AJid JOKa3aTelbCTBa
CBOMX YTBEPXKICHMI, 3a1aBaTh NapAMETPbl U KPUTEPHUH PELLICHMUS;

aHAIM3UPOBaTh IIOJYYEHHBIE B XOJE PELICHHsS 3aJaud pPe3yJIbTaThl,
KPUTHUYECKH OLIEHUBATh UX JIOCTOBEPHOCTh, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

OCYILIECTBIISAThH 1I€JIEHANIPABICHHBIM MOMCK MEpEeHOca CPEeACTB U CHOCOOOB
neicTBUs B IPO(ECCUOHATIBHYIO CPELLY;

YMETh NEPEHOCUTHh 3HAHWS B MO3HABATEIbHYIO M MPAKTUYECKYI0 00JacTu
AKU3ZHEJECATEILHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PAa3HBIX YUEOHBIX MPEIMETOB;

BBIJIBUT'aTh HOBBIE WJEH, MPEIaraTb OPUrMHAIBHBIE MOAXObl U PELICHUS,
CTaBUTh MPOOJIEMBI U 337a4H, TONYCKAIOIINE albTepHATUBHBIC PEILICHUSI.

3) padora ¢ undopmanmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUHHMKAX MH(pOpMAIUH (TEKCTEe Y4eOHOTO
nocoOusi, HAy4YHO-TIOMYJIAPHON JUTEpaType, OHOJOTMYECKUX CIIOBapsAX U
CIpaBOYHHMKAX, KOMIBIOTEPHBIX 0Oa3ax AaHHbIX, B MHTepHeTe), aHaIM3HpOBAThH



MH(OPMALIMIO PA3IUYHBIX BUJOB U (HOPM MPECTABICHUS, KPUTUUECKU OLICHUBATD
e€ JI0CTOBEPHOCTh U HEIIPOTUBOPEUYUBOCTH;

dbopMynupoBaTh 3aMpoChl U MPUMEHATH PA3NIUYHbIE METOJBI IIPU MOUCKE U
otbope Oumosormueckoi mHMOPMAITUH, HEOOXOIUMOM 711 BBIMOJHEHUST YUCOHBIX
3ajay;

npuoOpeTaTh OMBIT HMCHOJIb30BaHUS WHGOPMAIIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTU, COBEPIICHCTBOBAThH KYJIbTYPY aKTUBHOTO MCIIOJIb30BAHUS PA3IMYHBIX
MOMCKOBBIX CHCTEM;

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMAJbHYIO  (OpMYy  MPEICTaBICHUA
ouosiornyeckor uHpopmaIuu (CxeMbl, Tpauku, TUarpaMMbl, TaOIUIbI, PUCYHKH
" ApyToe);

UCIIONb30BaTh HAYYHBIM S3BIK B KauyeCTBE CpeACTBA npu pabore cC
Ononornyeckod MHPOpMALMEl: MPUMEHATh XUMHUYECKUE, (PUIHYECKHE U
MaTeMaTUYeCKHe 3HAKU U CHUMBOJIbI, (opMyiibl, abOpeBUaTypy, HOMEHKIATYpY,
UCIOJb30BaTh M NPeoOpazoBbIBaTh  3HAKOBO-CUMBOJHMYECKHE  CpEACTBa
HaTJISTHOCTH;

BJaJIeTh  HAaBBIKAMHM  PACIO3HABaHMA W 3aIIUTHl  HWH(pOpMAIHH,
MH()OpMATMOHHOW 0€301TaCHOCTH JIMYHOCTH.

OBiaseHue yHUBEPCAJTbHBIMIA KOMMYHUKATHBHBIMH J1€/iCTBUSIMM:

1) o0menue:

OCYIIIECTBISATH KOMMYHHUKAIIMH BO BCeX cpepax >KU3HU, aKTUBHO Y4acTBOBATH
B JMAJIOT€ WU JIMCKYCCUM MO CYIIECTBY OOCYXaaemMoil TeMbl (yMEHHE 3a7aBaTh
BOTIPOCHI, BBICKA3bIBaTh CYXJACHHUS OTHOCHUTEIBHO BBHIMIOJIHEHHS TpeAiaraeMoi
3a/lau, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIIMN IPYTUX YYaCTHUKOB
JAaJiora Uiv JUCKYCCHUM);

pacno3HaBaThb HeBepOaJbHbIE CpEACTBA OOIICHMS, TOHMMATh 3HAYCHUE
COLIMATIbHBIX 3HAKOB, MPEANOCHUIOK BO3HMKHOBEHHS KOH(DIUKTHBIX CHTYallWH,
YMETh CMATYAaTh KOH(MDIUKTHI U BECTH TIEPETOBOPHI;

BJIA/IETh PA3IUYHBIMU CHOCOOAMU OOILEHUS U B3aUMOJECHCTBHUSA, MOHUMATh
HaMEpEeHUs IPYruX JIOJIeH, MPOSBIIATh YBaXKUTEIBHOE OTHOIIEHUE K COOECETHUKY
U B KOPpeKTHOU popme hopMyIMpoBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO M JIOTMYHO H3JIaraTb CBOIO TOYKY 3PEHUS C HCIOJIb30BAaHHEM
SI3BIKOBBIX CPEJICTB.

2) cCOBMeCTHasl 1eATeTbHOCTh:

MOHMMATh W HCIIOIH30BAaTh MPEUMYIIECTBA KOMAaHIHOW W WHIWBUIYaTbHON
paboOTHI MPU PEIICHUN OMOJIOTHYECKON MPOoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
NPUMEHEHUS TPYMIOBIX (JOPM B3aMMOJICHCTBHS MPHU PEUICHUH YIeOHOU 3a/1a4H;

BbIOMpaTh TEMATUKYy W METOJbl COBMECTHBIX IEHCTBHM C y4€ToM OOLIMX
MHTEPECOB M BO3MOXXHOCTEH Ka)/I0r0 jeHa KOJIICKTHBA;



NpPUHUMATh I€JM  COBMECTHOW  JAESATENbHOCTH, OpPraHU30BbIBATh W
KOOPAMHUPOBATh JEWUCTBUS IO €€ NOCTHKEHHIO: COCTABJATh IUIAH JICWCTBUU,
pacupenensiaTb poiau ¢ Y4€TOM MHEHHM YYaCTHMKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KA4e€CTBO CBOErO BKJAJa W KaXJOr0 YYAaCTHUKA KOMAaHJbl B
001Ut pe3ysbTar Mo pa3paboTaHHBIM KPUTEPUSIM;

npejJiaraTb HOBBIE TIPOEKTHI, OLEHUBATh HUJEU C TO3UIUUA HOBU3HHI,
OpUTHMHAIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYILIECTBJISITh TO3UTUBHOE CTPATETMYECKOE TIOBEJICHHE B Pa3JIMYHBIX
CUTYaIMSIX, IPOSIBIISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIUATUBHBIM.

OBJiaieHNe YHUBEPCAJbHBIMHU PEryJISTUBHbIMHU 1CHICTBUSIMH:

1) camoopranu3anus:

UCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHUS [UJIS BBIABJICHHUS MpoOJIeM U HX
pElIeHUs B )KU3HEHHBIX U YYEOHBIX CUTYaIUAX;

BBHIOMpAaTh Ha OCHOBE OHMOJIOTMUECKMX 3HAHUN II€JIEBbIE M CMBICIOBBIE
YCTAHOBKM B CBOMX JEHCTBUSIX M TMOCTYIMKAaxX MO OTHOILICHUIO K >KUBOU MPHUPOJE,
CBOEMY 37I0POBBIO U 3I0POBBIO OKPYKAOIINX;

CaMOCTOSITETIbHO OCYLIECTBIIATh MO3HABATEIbHYIO NESTEIbHOCTD, BBISBIATH
po0IeMbl, CTaBUTh U (POPMYIHUPOBATH COOCTBEHHBIE 3aJja4l B 00pa30BaTEIbHON
NEATEIbHOCTU U )KU3HCHHBIX CUTYaIUsX;

CaMOCTOATENIHO COCTABJISITH IUIAH  pPEIICHHUs NpodiieMbl € YYETOM
HMMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOUYTCHUN;

JlaBaTh OLICHKY HOBBIM CUTYalIUsIM;

pacumMpsTh paMKH y4eOHOIro MpeJIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUN;

JienaTh OCO3HAHHBIN BBIOOD, ApTYMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTh
32 pEIICHHUE;

OIICHUBATh MPUOOPETEHHBIH OIBIT;

CrocoOCTBOBaTh (OPMHUPOBAHUIO W MPOSBICHUIO IMIUPOKOW JPYAULUU B
Pa3HBIX O00JIACTSIX 3HAHWM, TOCTOSIHHO TOBBINIATH CBOW 0Opa30BATENbHBIN H
KYJIbTYPHBIA YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CUTYyallUsIM, BHOCHUTh KOPPEKTHUBBI B JIESITEIBHOCTD,
OIIEHUBATh COOTBETCTBUE PE3YJIbTATOB IIEJISIM;

BIAJCTh HABBIKAMH  [IO3HABATEIILHOW  pediekcur KaKk  OCO3HAHUS
COBEpIIAEMbIX JCHCTBUM M MBICIUTEIBHBIX MPOLECCOB, UX PE3yJbTaTOB U
OCHOBaHMM, MCIOJIb30BaTh MPUEMBI pedIeKCUU Jis OLEHKU CUTYyalluu, BbIOOpa
BEPHOT'O PELICHUS;

YMETh OILIEHUBATh PUCKHM W CBOEBPEMEHHO NPUHUMATh PEIICHUS MO HX
CHW)KECHHIO;



IIPUHUMATh MOTHBBI M apPryMEHThl JPYIMX IPH aHaIW3€ pe3yibTaToB
NESTEIIBHOCTH;

3) npuHsiTHE Ce0ST U APYTUX:

IPUHUMATh ce0sl, TOHMMAasi CBOM HEJIOCTATKU U JIOCTOMHCTBA;

IPUHUMATh MOTHBBI W apryMEHThl JPYTHX IIPU AaHAIU3E pe3yJbTaToOB
NESTEIIBHOCTH;

IPU3HABATh CBOE MPABO U MPABO APYIUX HA OLINOKU;

pa3BUBaTh CIOCOOHOCTh MIOHUMATh MUP € TIO3ULIMU APYTOTO YEIOBEKA.

HPEIMETHBIE PE3YJIbTATBI

[IpenmeTHBIE pE3yJabTAaThl OCBOEHHUS COJEP)KAaHHUS y4eOHOTro HpeaMeTa
«buonorus» Ha yriyONEHHOM YpPOBHE OpPHEHTHPOBAHBI Ha oOOecHedeHue
npopunbHOro  00yueHuss  oOydaromuxcsa  Ouosiorud. OHU  BKJIIOYAIOT:
cnenupuyeckue st OMOJIOTMK Hay4YHbIe 3HAHUS, YMEHUS U CIIOCOOBI JEHCTBUH 110
OCBOCHHIO, MHTEPIIPETAIIMU U MPEoOpa30BaHUIO 3HAHUM, BUJBI JIEITEIBHOCTH T10
MOJYYECHHUIO HOBBIX 3HAHUM U UX MPUMEHEHUIO B PA3JIMYHBIX YYCOHBIX, a TAK¥KE B
peanbHbIX XKU3HEHHBIX cuUTyanusx. l[IpeameTHbie pe3ynabTaThl MPEICTABICHBI IO
rojilaM U3y4yeHUsl.

[IpeameTHbIe pe3ynbTaThl OCBOCHUS yueOHoro mpeamera «buonorus» B 10
Klacce NOJDKHBI OTPAXKATh:

C()OPMUPOBAHHOCTh 3HAHUW O MECTe€ U poJid OWOJIOTMM B CHCTEME
€CTECTBEHHBIX HayK, B ()OPMUPOBAHUU €CTECTBEHHO-HAYYHOW KapTUHBI MUpPA, B
MO3HAaHUM  3aKOHOB  MPHUPOABI M  pEIIEHUH MNpoOJieM  panuoOHAIBHOIO
IPUPOAOIIONH30BaAHUSA, O BKJIAJIE POCCUICKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE
OMOJIOTHH;

BIAJCHUE CHUCTEMOM OWOJOTMYECKUX 3HAHWUW, KOTOpas  BKIIOYAET:
OCHOBOIIOJIAralIyue OUOJOTMYECKUE TEPMUHBI M TOHATHS (KU3Hb, KIIETKa,
OpraHu3M, MeTabO0Ju3M, TOMEOCTa3, CAMOPETyJslusi, CaMOBOCIPOU3BEICHUE,
HaCJIEJICTBEHHOCTh, M3MEHUYUBOCTb, POCT M pa3BUTHE), OUOJOTMYECKHUE TEOpUU
(knerounas teopus T. [lIBanna, M. IlIneiinena, P. BupxoBa, XxpoMocomMHas Teopus
HacneactBeHHocth T. Moprana), yuenus (H. WM. BaBunoBa — o wneHrtpax
MHOrooOpazusi ¥  MPOUCXOXKACHUS  KYJIbTYPHBIX  PAcTEHHU),  3aKOHBI
(enMHOOOpa3usi MOTOMKOB IMEPBOIO MOKOJIEHMSI, PACIICIUIEHUS, YUCTOTHI TaMeET,
HE3aBUCUMOTO HacieaoBaHus [. MeHzens, TOMOJOTHYECKUX PSIOB B
HACJIEICTBEHHOU M3MEHYUBOCTH H. n. Basunoga), MIPUHLIATIB
(KOMIIJIEMEHTapHOCTH);

BJIaJICHUE OCHOBHBIMH METOAAMH HAyYHOIO IO3HAHHUS, MHCIOJIb3YEMBIX B
OMOJIOTUYECKUX HCCIICIOBAHUAX JKUBBIX OOBEKTOB (OMHUCaHUE, HM3MEpPEHUE,
HaOII0ICHUE, SKCTICPUMEHT);



YMEHHE BBIICIATH CYIIECTBEHHbIC MPU3HAKU: BUPYCOB, KIETOK MPOKAPUOT U
AYKapuOT, OJHOKJIETOYHBIX M MHOIOKJIETOUHBIX OPraHu3MOB, B TOM YHUCIE
OakTepuil, TpuOOB, PACTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHHSI OPTaHOB U CUCTEM
OpraHOB DPACTEHUM, JKUBOTHBIX, 4YEJIOBEKA, IPOLECCOB IKUZHEIECATEIBHOCTH,
MPOTEKAIOIINX B OPraHW3Max PacCTeHMI, )KUBOTHBIX U YEJIOBEKa, OMOJIIOTUYECKUX
MPOLIECCOB: OOMEHa BelIeCTB (METa0oIu3M), MPEBPAIICHUS SHEPTUH, OpOKEHHUS,
aBTOTPO(HOIO U reTepoTpOPHOro TUIIOB MUTAHUS, (POTOCUHTE3a U XEMOCHUHTE3A,
MHUTO3a, MEW03a, raMeToreHes3a, 3MOpHOreHes3a, noCcTIMOPHUOHAIBHOTO Pa3BUTHS,
pPa3MHOXKEHHUS,  HMHIWBUIYaJbHOTO  Pa3BUTUS  OpraHu3Ma  (OHTOreHe3a),
B3aMMO/ICICTBHS T€HOB, FETEPO3UCa, HICKYCCTBEHHOTO 0TOODA;

YMEHHE YCTAaHABIMBATh B3aMMOCBSI3M MEXKIY OPTaHOMIAaMU KJIETKH U HX
(YHKIUSAMH, CTPOEGHHEM KJIETOK pa3HbIX TKaHEH M UX (QYHKIHSIMH, MEXIY
OpraHaMM W CHUCTEMaMM OpPraHOB y pAacTEHU, XUBOTHBIX U YEJIOBEKa U HX
(YHKIUAMH, MEXAY CHCTEMaMU OpPraHoOB M UX (YHKUUSAMHU, MEXIY 3TalaMu
oOMeHa BEIIECTB, dTallaMU KJIIETOUHOTO ITUKJIA U KU3HEHHBIX IIUKIJIOB OPTaHU3MOB,
TanaMu 3MOPUOHAIBHOTO Pa3BUTHUS, T€HOTUNIOM M (PEHOTUIIOM, (PEHOTUIIOM H
dakTopamu cpeibl OOUTaHUS;

YMEHHE BBISABIATH OTJIMYUTENbHBIE NMPU3HAKU JKUBBIX CHUCTEM, B TOM YHUCIIE
pacTeHUM, )KUBOTHBIX U YEJIOBEKa,

YMEHHME HCIIOJIb30BATh COOTBETCTBYIOIIME apPryMEHTHI, OHOJOTUYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJIsl TOKA3aTEIbCTBA POJCTBA OPTaHU3MOB Pa3HBIX
CHUCTEeMAaTUYECKUX TPYIII;

YMEHHE peniaTb OMOJIOTHYECKUE 3a/1a4H, BBIABIATH IPUUUHHO-CIICICTBEHHbIE
CBSI3M MEXK/y UCCIIEyeMbIMU OMOJOTHYECKUMHU MPOLIECCAMHU U SIBJICHUSIMU, J1€TaTh
BBIBOJIbI K TPOTHO3bI HA OCHOBAHUH IMOJIyUYE€HHBIX PE3YJIbTaTOB;

YMEHUE BBINOJHATH JIA0OPATOPHBIE M MPAKTHYECKUE padOThI, COOJIIOAATH
MpaBuJia Mpy padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIIBUTaTh THIIOTE3bI, TMPOBEPITh MX OKCIEPUMEHTAIBHBIMH
cpeactBaMu, (GOpMyIUpys LEJdb HUCCIEIOBaHMs, AaHAIU3UPOBATH IOJTYYECHHbIE
pe3yJIbTaThl U AeNIaTh BBIBOJBL;

YMEHHUE Y4YacTBOBaTh B Yy4E€OHO-HCCIIEIOBATEILCKOW paboTe Mo OHOJIOTHUH,
DKOJIOTMH U MEIUIIMHE, MPOBOJMMON Ha 0a3e MIKOJIBHBIX HAYYHBIX OOIIECTB, U
nyOMMYHO  TPEACTABIATH  TOJY4YEHHBIE  PEe3yNbTaThl Ha  yUYEHHYECKHUX
KOH(DEpEeHITHSIX;

YMEHHE OIICHMBATh AITHYECKHUE AacCeKThl COBPEMEHHBIX HCCJIEIOBAaHUN B
objactu  OMONOTMM W MEIUUUHBI  (KJIOHUPOBAaHUE,  HCKYCCTBEHHOE
OIIOIOTBOPEHHE, HAMpPABJICHHOE HM3MEHEHHE T'€HOMa M CO3JIaHHUE TPAHCTEHHBIX
OpPraHU3MOB);



YMEHUE OCYIIECTBISATh OCO3HAHHBIA BBIOOp Oymymiedt mpodeccuoHaIbHON
JEeSATEILHOCTH B 00JacTH OMOJIOTHHU, MEAUIMHBI, OMOTEXHOJIOTUH, BETEPUHAPUU,
CEJIbCKOTO XO3SICTBA, MUILNEBOM MPOMBIIICHHOCTH, YIIIyOJIATh MMO3HABATEIbHBIN
UHTEpEC, HAMPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOLIEH npodeccuu u
MPOJOJIKEHNE OUOJOTUYECKOTO O00pa3oBaHUsI B  OpPraHU3alUiIX CPEIHEro
MPO()eCCHOHAIEHOTO U BBICIIETO 00pa30BaHMUS.

[IpenMeTHbIE pe3yiabTaThl OCBOEHUS ydeOHoro mpeamera «buomorus» B 11
Kjlacce NOJDKHBI OTPAKATh:

chOpPMHPOBAHHOCTh 3HAHUW O MeECTe€ U pPOJU OHUOJOTUU B CHUCTEME
€CTECTBEHHBIX HayK, B (OPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOU
KapTUHBI MHpA, B TO3HAHUM 3aKOHOB MPUPOALI W PEHICHUU IKOJIOTUYECKUX
npoOJieM 4YeJoBEYECTBA, a TAaKXKE€ B PEIIEHUH BOIPOCOB PAIMOHAIBHOTO
MPUPOJIOTIOIB30BaHuUs, U B OPMUPOBAHUU 1IEHHOCTHOTO OTHOIICHUS K MPUPOJE,
0OIIIECTBY, YEJIOBEKY, O BKJIaJIe POCCUUCKUX U 3apyOEKHBIX yUEHBIX-OMOJIOTOB B
pa3BuTHE OUOJIOTHY;

YMEHUE BIAJIETh CUCTEMON OHMOJIOTMYECKUX 3HAHMI, KOTOpas BKIIOYAET
OTpPENCIICHUs] U TIOHMMAaHHE CYIIHOCTH OCHOBOIIOJATaIoMUX OUOJOTHYECKUX
TEPMUHOB M TOHATHM (BHUJ, PKOCHUCTeMa, Ouocdepa), OHOIOTrHUYECKHUE TEOPHUU
(aBomoniionHas teopust Y. JlapBuHa, CHHTETHYECKasi TEOPHUS SBOJIIONNHU), YUCHUS
(A. H. CesepiioBa — 0 myTsix U HarpasieHusix 3oitonun, B.. Bepnanckoro — o
ouocdepe), 3akoHbl (reHeTuyeckoro paBHoBecusi J[x. Xapau u B. BaiinGepra,
3apojeiieBoro cxonacrea K. M. bapa), npasuna (munumyma FO. JluOuxa,
HKOJIOTUYECKON MHUpaMHIbl JHEPruu), TumnoTe3bl (rumote3a «mupa PHK» V.
['unGepra);

YyMEHHE  BJIQJCTh  OCHOBHBIMU  METOJJaMH  HAy4YHOrO  IO3HAHWUS,
HCTIOJB3YEeMbIMHU B OMOJIOTUYECKUX UCCIEAOBAHUAX KUBBIX 0OBEKTOB M DKOCUCTEM
(omucanue, u3MepeHue, HaOJIOJICHUE, YKCIIEPUMEHT), CIOCO0aMU BBISIBJICHUSA U
OIICHKH aHTPOIIOTE€HHbIX U3MEHEHUH B MIPUPO/IE;

YMEHUE BBIJICIATh CYIIECTBEHHBIE TPHU3HAKH: BHJIOB, OHOTEOIEHO30B,
KOCUCTEM M Ouocdepbl, CTaOWIM3UPYIOMIEro, ABUXKYIIETO W Pa3pbIBAIOILIETO
€CTECTBEHHOTO otOopa, aJIoNaTPUYECKOTo u CUMITaTPUYECKOTO
BUI000pa30BaHus, BIMSHUS JABMKYITUX CHJI SBOJIONMU HA TeHO(DOH T TIOMYJISIUH,
MPUCTIOCOOJICHHOCTH OPTaHU3MOB K Cpelie OOMTaHUs, YepeOBaHUs HAMPABICHUN
ABOJIIOLINH, KPYTOBOPOTA BEIIECTB M OTOKA YHEPTUH B IKOCUCTEMAX;

YMEHHE YCTaHABIMBATh B3aMMOCBA3M MEXKAY MPOIECCaMU 3BOJIIOLIUH,
JIBIDKYIIMMH CHJIAMH aHTPONOreHe3a, KOMIIOHEHTaMU Pa3JIMYHBIX 3KOCUCTEM H
PUCIIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHHUE  BBISIBISATH  OTJIMYMUTEIbHBIE  MPU3HAKH  JKUBBIX  CHCTEM,
IIPUCIIOCOOJICHHOCTh BUJOB K cpelie OOMTaHWs, aOMOTHYSCKHX M OMOTHYECKHUX



KOMIIOHEHTOB ~ SKOCHUCTEM, B3aUMOCBSI3€ OpraHM3MOB B  COOOIIECTBaXx,
AHTPOIIOTCHHBIX U3MEHEHUN B SKOCUCTEMAaX CBOEH MECTHOCTH;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIIWE AapTyMEHThI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JUJISl TOKA3aTEIbCTBA POJCTBA OPraHU3MOB Pa3HbBIX
CUCTEMATUYECKUX T'PYIII, B3aUMOCBSI3U OPTaHU3MOB U CpeJlbl OOUTAHUSI, €AMHCTBA
YeJIOBEUECKUX pac, HEOOXOJWMOCTH COXPAHEHHs MHOTrooOpasusi BHUIOB U
HKOCUCTEM KaK yCIIOBHUS COCYILIECTBOBAHMS MPUPOJIBI U UETIOBEUYECTBA;

YMEHHE peniaTh OUOJIOTMYECKUE 3a/1a4H, BBISABIATH IPUIMHHO-CIICICTBEHHBIC
CBSI3H MEXKJy UCCIIETyeMbIMU OMOJIOTHYECKUMH MPOIIECCAMHU U SBICHUSIMU, IE€TATh
BBIBOJIbI ¥ TIPOTHO3BI HA OCHOBAHUU TIOJYUYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIMOJIHATh JIa0OpaTOpHBbIE M MpaKTUYeCKHe padoThl, cOOI0IaTh
MpaBuiia MpU padoTe ¢ y4EOHBIM U J1aOOPATOPHBIM 000PYIOBAHUEM;

YMEHHE BBIJIBUTaTh THIIOTE3bl, TPOBEPSITh HX OKCIEPUMEHTAIBHBIMU
cpeactBaMu, GOpMyIUpys LETb HUCCIEIOBaHMs, AaHAIU3UPOBATH IOTYYCHHbBIC
pE3yJIbTaThl U JAENIaTh BBIBOJBL;

YMEHHME y4acTBOBaTh B y4eOHO-HMCCIEN0BATENbCKOW padoTe mo Ouoiioruwu,
AKOJIOTMH U MEIUIIMHE, MPOBOJMMON Ha 0a3e MIKOJIBHBIX HAYYHBIX OOIIECTB, U
nyOJMYHO  TPENCTaBISATh  TNOJYyYEHHBIE  pPE3yNbTaThl HAa  yUYEHHYECKHX
KOH(EPEHIIUSIX;

YMEHHE OLIEHWBATh TUIIOTE3bl U TEOPUH O MPOUCXOKJICHUU KU3HU, YEIIOBEKA
U 4YEJOBEUYECKUX pac, O MPUYMHAX, MOCIEACTBUSAX U CHOCO0aX MpeAoTBpallleHUs
r100anbHbIX U3MEHEHUM B Ouocdepe;

YMEHUE OCYILIECTBIIATh OCO3HAHHBIA BBIOOp OyAyulied npodeccuoHanbHOU
JESITeIbHOCTU B 00JacTU OMOJIOTHH, HKOJIOTUH, TPUPOIONOIB30BaHUS, MEAUIIMHBI,
OMOTEXHOJIOTMH, TICUXOJIOTMH, BETEPUHAPHH, CEJIbCKOTO XO3SICTBA, MHILEBOM
MPOMBINIJICHHOCTH, YTIyOJIATh TIO3HABATENbHBIM WHTEPEC, HANpPABICHHBI Ha
OCO3HaHHBIA  BBIOOP  COOTBETCTBYIOUIEH  mpodeccud U MPOJIOJKEHHE
OMOJIOTHYECKOro 00pa3oBaHUs B OpTraHU3AIUSAX CPEIHEro MpodecCHOHANBHOTO U
BBICIIIET0 00Opa30BaHUSI.



TEMATHYECKOE INTAHUPOBAHUE

10 KUIIACC
Konu4yectBo yacos DJIeKTPOHHBIE
HaumeHoBaHue pa3aesioB U TeM (uudposbie)
Ne i/ Konrpoibnbie | IIpakTnyeckue
NMPOrpaMMbI Bcero o0pa3oBaTrejbHbIE
padoThbI padoThI pecypest
1 buonorus kak Hayka 1
2 JKuBBIE CHCTEMBI U UX U3yUCHUE
3 buonorus xireTku 0.5
4 XUMHYECKasi OpraHu3aIusl KICTKH 10
) Crpoenne u QyHKIIMH KICTKH 8
6 OOMeH BelIecTB U IPEBPALICHNE SHEPTHH B 9 1
KIIETKE
7 Hacnencreennas ungopmanus u 9 05
peanu3anus e€ B KJIeTKe
JKU3HEHHBIN [IUKIT KIIETKU 6 1
Crpoenue 1 QyHKIIMM OPraHU3MOB 17 15
10 Pa3mHOXkeHUE U pa3BUTHE OPraHU3MOB 8 15
1 I'eneTrka — HayKa O HACIIEICTBEHHOCTH H 5 05
W3MEHYHUBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACIIEACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHYHBOCTH 6
14 I'enetnka yemoBeka 3 0.5
15 Cenekiusi OpraHu3MoB 4 1
16 buotexHonorus u cuHTETUYECKAst OMOJIOTHS 4
17 PesepBHOE Bpems 1




OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME

102

13




11 KIIACC

KounvecTBO 9acoB JIeKTPOHHBbIE
HaumeHoBaHue pa3aesioB U TeM (uudgposbie)
Ne n/n Konrtpoannbie | IlpakTndeckue
NPOrpaMMbl Bcero o0pa3zoBaTrejbHbIE
padoThI padoThI
pecypchbl
1 3apokIeHUE U Pa3BUTHUE IBOJIIOLIMOHHBIX 4
MpEeACTaBICHUN B OMOJIOTUH
MuKkpo3BoiIOIUS U €€ pe3yIbTaThl 14 2
Maxkpo3Bostonus U €€ pe3ysbTaThl 6
[TpoucxoxacHUEe 1 pa3BUTHE KU3HU HA
4 P 8 P 15 15
3emie
5 [TpoucxoxaeHue yeI0BeKa — aHTPOIIOTCHE3 10 1
DKOJIOTHSI — HayKa O B3aMMOOTHOIICHUSIX
6 OpPraHU3MOB U HaJIOPraHU3MEHHBIX CHCTEM 3 0.5
C OKpY>Karollen cpeaoit
OpranusMmel U cpeia 0OUTaHUS 15
DKOJIOTHS BUAOB U MOMYJISIINI 0.5
DKoJI0TUs COO0IECTB. DKOJIOTHUECKHUE
9 H 12 05
CHCTEMBI
10 buocdepa — riobanpHas 3xocucTema
11 YenoBek 1 OKpyxarouias cpena
12 PesepBHOE Bpems
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5







IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KosaunuyectBo yacos DJIeKTPOHHbIE
Ne ara upposbie
n/n Tewa ypoka Bcero Kontpoaubie | - Ipaktirieckue fll3y'leHI/Iﬂ 26;)1:;0B3Te.]1bl{ble
padoTsbI padoThbI pecypesI
1 buonorus kak KOMIIJIEKCHas HayKa U KaKk 1
9acTh COBPEMEHHOTO 00IIeCTBa
JKuBble cucTeMbl M X CBOMCTBA 1
YpoBHEBast OpraHu3aIus KUBBIX CUCTEM
4 HcTopus OTKPBITHS ¥ U3YUEHUSI KJICTKH. 1
Krnerounas Teopus
MeTo 161 MOJIEKYISIPHON U KIIETOYHOMN
6uosoruu. [IpakTnueckas padora
5 «M3ydeHne MeTo10B KJIETOUHON OMOJIOTHI 1 05
(xpomarorpadus, >1exrTpodopes, '
muddepeHnmranbHoe eHTPUGyrupoBaHue,
[TLP)»
6 XHUMUYECKUHN COCTaB KJIETKH 1
7 MuHepasbHbIC BEIIECTBA KIETKH, HX 1
Ouosoruyeckas poib
Opranudeckue BelecTBa KJIETKU — OENKH.
3 JlabopaTtopHas padota «OOHapyKkeHHE 1 05
O€JIKOB C TOMOIIIBI0 KAYeCTBEHHBIX '
peakun»
9 CoiicTBa, Ki1accupuKanus 1 yHKIUH 1

OEJIKOB




OpFaHI/I‘-IeCKI/Ie BCIICCTBA KIICTKU —

10
YTJIEBO/IBI

1 OpraHuyeckue BelecTBa KIETKU —

JIUTTA BT
Hykneunossie kucnorsl. [JHK u PHK.

12 Jlaboparopnas padora «MccnenoBanue 05
HYKJICMHOBBIX KUCIIOT, BbIICJICHHBIX U3
KJICTOK Pa3JIMYHBIX OPTaHU3MOBY

13 Crpoenue u pynkuuu AT®. [Ipyrue
nykineozuarpudocdarsr (HTD)

14 CexBenuponanue JJHK. Metomabl
T€HOMMKH, TPAHCKPUITOMUKH, IPOTEOMUKHU

15 MeToabl CTPYKTYPHOI OHOIOTHH

16 Tune! knetok. [IpokapuoTryueckas KieTka
CtpoeHue 3yKapuoTHIECKOM KIETKH.

17 [TpakTruyeckas pabota «3yueHune CBOHCTB 0.5
KJICTOYHOI MeMOpaHbI»

18 IToBEpXHOCTHBI anmnapar KJIeTKH
OnHOMEMOpaHHBIE OPTAHOU/IBI KIIETKH.

19 [IpakTnueckas padbota «3yueHue 05
JBYKEHUS IIUTOTUIA3MBI B PACTUTEIHHBIX
KIIETKaX»

[TomyaBTOHOMHBIE OPTaHOMIBI KIICTKH:

20 MUTOXOHAPHH, IIacTuabl. JJabopaTopHas 05
pabota «/ccienoBanue miaa3Moian3a u '
JIeTIIIa3MOJIN3a B PACTUTEIBHBIX KIETKAX)

21 HememOpanHbie opranouibl KJI€TKH

22 Crpoenue u GpyHKIIMM s71pa




23

CpaBHHTENBHAS XapaKTEPUCTHKA KIIETOK
aykapuort. JlabopaTopHas pabora
«M3yueHne cTpOeHUs KIETOK Pa3InIHBIX
OpPTraHu3MOB»

0.5

24

AccuMUISIHS ¥ TUCCUMMIISIIINS — JIBE
CTOpOHBI MeTabonu3Ma. Turmbl oOMeHa
BemiectB. Jlaboparopuas pabora
«/3yyeHne KaTamuTHYeCKOi aKTUBHOCTH
(dbepMeHTOB (Ha IpUMEpe aMUITa3bl WITH
Karaasbl)»

25

@epMEHTaTUBHBIN XapaKTep peaKkIui
KJIeTouHOro Meradonusma. JlabopatopHas
pabota «M3yueHue pepMEeHTaTUBHOTO
paclLeIIeHHs] IEPOKCHIa BOJOPOAA B
PaCTUTENBHBIX U JKUBOTHBIX KJIETKAX»

0.5

26

benku-akTuBaTOpPBI U OENKU-UHIMOUTOPHI

27

ABTOTpO(HBIN TUIT OOMEHA BELIECTB

28

dortocunTe’

29

Xemocunres. JJaboparopHas pabota
«CpaBHeHHUe Mpo1eccoB (HOTOCHUHTE3A U
XEMOCHHTE32)

0.5

30

AHa’poOHBIe OpraHu3Mbl. Buabl OpoxeHus.
JlabopaTtopHas pabota «CpaBHEHHE
MIPOLIECCOB OPOKEHUSI U ABIXaHUS

31

A»poOHBIE OpraHU3MBI. JTarbl
SHEPTEeTUUYECKOr0 OOMEeHa

32

DHeprust MeMOpaHHOTO TPaIueHTa
npoTtoHoB. Cunte3 AT®: pabora




npoToHHON AT®-cruHTa3bI

33 Peakiiun MmaTpudHOTO CHHTE3a
34 Tpanckpunuus — marpuunbii cuaTe3 PHK
35 Tpancnsanus u e€ >Tanbl
36 Komuposanue amunokucnor. Pons
prubocoM B OMOCcUHTE3€e OeKa
37 Opranuzanus reHoMa y NpoKapuoT 1
9YKapUoT
38 MornexyssipHbIe MEXaHU3MBI SKCIIPECCUU
T'€HOB Y 9YKapHOT
Bupycsl — HekneTouHbIe HOPMBI )KU3HH U
39 obnuratHbie napa3uTel. [IpakTHaeckas 0.5
pabota «Co3naHue MOJETH BUPYCa»
40 BupycHsie 3a001€BaHus YETIOBEKA,
KHUBOTHBIX, PACTCHUN
41 HanorexHosoruu B OM0JIOTUU U MEIUIIMHE
42 JKW3HEHHEBIN [TUKIT KIIETKH
43 Matpuunslii cunte3 JJHK
Xpomocomsl. JIabopaTropHas paboTa
44 «M3yueHne XxpoMocoM Ha TOTOBBIX 0.5
MUKpOTIpeTiapaTax»
45 Jlenenue KIeTKH — MHUTO3
Tunel knetok. Kapruokunes u IUTOKUHES.
46 JlaGopaTopnas pabora «Habmronenue 05
MHTO32 B KJIETKaX KOHYMKA KOpEIIKa JiyKa
(Ha TOTOBBIX MHUKpOIIpenaparax)»
47 Perynsiuus ;kM3HEHHOTO IIMKJIA KIETOK




48

Opranu3M Kak eIMHOE 1EI0e

Txanu pactenuii. Jlaboparopnas pabora

49 . - 0.5
«3yueHne TkaHen pacTeHUI»
TkaHU KUBOTHBIX U YEJIOBEKA.

50 Jlaboparopnas pabora «3yuenue Tkanen 0.5
KUBOTHBIX)»
Opransl. Cuctemsl oprados. JlaboparopHas

51 pabota «/3y4yeHne opraHoB IIBETKOBOTO 0.5
pacTeHus»

52 Ornopa Tena opraHu3mMoB

53 JIBrOKEeHHE OPraHU3MOB

54 [Intanue opraHu3MoB

55 [TuTaHue MO3BOHOYHBIX KHUBOTHBIX.
[TumeBapuTenbHas cUCTEMa 4eJI0BeKa

56 JlpIxaHue OpraHu3MOB

57 JIbIXaHue 03BOHOYHBIX )KUBOTHBIX U
YeJoBeKa

58 TpaHcnopT BemecTB y OpraHu3MoB

59 KpoBeHocHas cructema n03BOHOYHBIX
KMBOTHBIX U YeJIOBEKa

60 Briaenenue y opraHusmMoB

61 3amuTa y OpraHu3MoB

62 NMMmyHHast cuctema yenoBeka

63 PazapaxxuMocTh u perysus y
OpraHU3MOB

64 ['ymoparpHast peryisnus v 9HJI0KPHHHAS

CHUCTEMA )KUBOTHBIX W YCJIOBCKA




65

@DopMbI pa3MHOKEHUSI OPraHU3MOB

66

ITonoBsoe Pa3sMHOXKCHHUEC

67

Mertios

68

I'ameTorenes. OOpazoBaHue U pa3BUTHE
MOJIOBBIX KJIeTOK. JlabopaTopHas pabota
«3yueHne cTpoeHUs TOJIOBBIX KIETOK Ha
TOTOBBIX MHUKpOMpenapaTax»»

0.5

69

I/IHI[I/IBI/II[yaJ'IBHOC Pa3BUTHEC OPraHU3MOB —
OHTOI'CHE3

70

3akJajKa OpraHoB U TKaHE! U3
3apO/IBIIIEBHIX JIUCTKOB

71

PocT u pa3BuTHE JKUBOTHBIX.
JlaboparopHas pabota «BbisBneHue
MIPU3HAKOB CXOZCTBA 3apO/bIIIeH
MTO3BOHOYHBIX JKHUBOTHBIX)

0.5

72

Pa3mHOXkeHUE 1 pa3BUTHE PACTEHUM.
JlaGopatopHnas pabota «CTpoeHHe OpraHoB
Pa3MHOXKEHHUS BBICIIUX PACTCHHI»

0.5

73

I/ICTOpI/IH CTAHOBJICHUA U Pa3BUTUSA
IFCHCTUKH KaK HAyKH

74

OCHOBHBIE TTOHATHUS U CHMBOJTBI TEHETHKH.
JlaGopatopHnas pabota «/lpo3oduna kak
00BEKT F€HETUYECKUX HCCIIEIOBAHUI

0.5

75

3aKOHOMEPHOCTH HACJIEJOBAHUS
MpU3HAKOB. MOHOTHOpUIHOE
ckpeuBanue. [IpakTuueckas pabora
"N3y4yeHue pe3ynbTaToB MOHOTHOPUIHOTO
CKpeIlMBaHUs y Apo30puis"

0.5




HI/ITOJIOFI/I‘-IeCKI/IC OCHOBBI MOHOFI/I6pI/II[HOI‘O

76 1
CKpEeLIBaHUS
77 AHanuzupyroiiee ckpemuBanue. Hemomanoe 1
JOMUHUPOBAHHE
JuruOpuiHoe CKpeluBaHue.
78 IIpakTnueckas padota «3yueHue 1 05
PE3yNIbTaTOB AUTUOPUTHOTO CKPEITUBAHUS '
Y IpO30(HITBI
79 [{utonornyeckre OCHOBBI AUTHOPUIHOTO 1
CKpEeLIBaHUS
80 CuensieHHOe Hacae0BaHKE MMPU3HAKOB 1
81 XpOMOCOMHAasI TEOPHUSI HACIIEICTBEHHOCTH 1
82 I'eneruka moma 1
83 I'eHoTun Kak LejxocTHAA CUCTEMA 1
84 I'eneTn4ecknii KOHTPOJIb PA3BUTHS 1
pacTeHUM, ’KUBOTHBIX U YEIIOBEKA
85 N3MeHunBOCTh NpH3HAKOB. Buibl 1
W3MEHUYUBOCTH
86 MonudukanronHas U3MEHYUBOCTb 1
BaprannoHHBIN psA 1 BapHallMOHHAS
kpuBas. JlaboparopHas padota
87 «MccnenoBanue 3akOHOMEPHOCTEN 1 05
MOIU(PHUKAITMOHHON U3MEHUYUBOCTH. '
[TocTpoeHue BapuaimoOHHOTO psifa u
BAPUALIMOHHON KPUBOM»
88 ['eHOoTUNIMUECKAs! U3MEHYUBOCTb. 1
KomOunaTuBHas ”3MEHUYHNBOCTD
89 MyTarmorHast ”3MEHYHBOCTb. 1 0.5




[IpakTrueckas pabora «MyTanuu y
po30¢ Bl (Ha TOTOBBIX
MUKpOIIpernaparax)»

90

3aKOHOMCpHOCTI/I MYTalMOHHOI'O IIpo1ecca.
ONUreHeTHKA B SIIUI¢HOMUKA

91

I'enetnka yenoseka. [Ipaktuueckas padbora
«CocTaBieHHe ¥ aHAIN3 POJOCIOBHON

0.5

92

MeTtoapl MEAUITMHCKON T€HETUKU

93

3Ha“IGHI/IC MeI[HIIHHCKOﬁ TCHCTUKU B
[PEIOTBPALCHUH 1 JICYEHUH T€HETHUECKUX
3a00JIEBAHUI YEIOBEKA

94

OCHOBHBIE TTOHSATHUS CENEKIUH.
JlaboparopHas pabota «/3yueHue copToB
KYJIbTYPHBIX PACTEHUHN U MOPOJ] JOMAIITHUX
KUBOTHBIX)

0.5

95

MeTob! ceneKIMOHHOM padoThl.
JlaGopatopHnas pabota «3yueHne MeTo10B
CEJIEKIIUU PACTECHUIN»

0.5

96

JIOCTHKEHMSI CEeNEKIINN PAaCTEHUN U
KHUBOTHBIX. [IpakTHyeckas pabora
«IIpuBUBKa pacTeHHI»

97

CoxpaHeHne, U3y4yeHHe U UCI0JIb30BaHNE
T€HETUYECKUX PECYPCOB

98

buotexHonorusa Kak Hayka u oTpacib
npou3BojcTBa. [IpakTuueckas pabora
«M3yuenue 00bEKTOB OMOTEXHOIOT UMY

0.5

99

OCHOBHLIC HaHpaBJ’IeHI/Iﬂ CI/IHTGTI/I‘—I@CKOﬁ
OHOJIOTUHA




100 XpOMOCOMHAs U T€HHAsI HHKCHEPHS

101 Menunuackiue OMOTEXHOIOTHA
102 PesepBubiii ypok. [loBTOpeHue, 1
000011IeHNEe, CHCTEMAaTU3alMsI 3HAHUH
OBHIEE KOJIMYECTBO HACOB I1O 102 135

[TPOI'PAMME




11 KIIACC

KounyecTBO 9acoB JIeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoxa Bcero Kontpoabnbie | Ipaxririeckue II/I[3y'{eHI/Iﬂ :)Iﬁlil;l;OBaTeanme
padoThI padoThI pecypes!
1 OpomononHas Teopus Y. lapsunaa 1
5 JIBUKyIIIHe CUITBI SBOJIIOIIMH BUJIOB 110 Y. 1
Hapsuny
3 bopn0a 3a cymiecTBoBaHUE, ECTECTBEHHbIN 1
U UCKYCCTBEHHBIN 0TOOD
4 DopMUPOBAHHE CUHTETUYECKON TEOPUH 1
SBOJIOLIUU
5 DTarbl SBONIOIMOHHOTO MpoIiecca: 1
MUKPOAIBOJIIOIHS I MAKPOIBOIFOLIUS
5 [Tomynsitust — s1eMeHTapHas eAMHULIA 1
HBOJTIOLINT
3aK0H TeHeTHYECKOro paBHOBecHs JIK.
7 Xapau, B. BaitnOepra. JlaGopatopHas 1 05
pabota «BrlIsiBIeHHE N3MEHUNBOCTH Y '
oco0elt OJJHOTO BUIa»
8 DneMeHTapHbIe (PaKTOPHI IBOTIOIINN 1
9 O ekt ocHoBatens. dppext 1
OYTBUTOUHOTO TOPJIBIIIKA
10 Murpanyu. M305s1un nomysisiimii: 1
reorpaduueckas, Ouonoruaeckas
11 EctecTBeHHbII 0TOOp — HampaBISIOLINI 1

(baxTOp BOIIOLUU




12

[TooBoii oT60Op

13

[TpucrnocobaeHHOCTh OPraHU3MOB Kak
pe3yIbTaT MHUKPOBOIFOIIHH.
JlaGopaTtopHast pabota «3yueHue
apoMop(030B U UANOANANTAIIAN Y
pacTeHUH 1 )KUBOTHBIX)»

0.5

14

[Tpumeps! mpucnocoOIeHui y OpraHu3MoB:

Mophooruueckue, GU3N0IOTUIECKHE,
OMOXHMUYECKHE, ITIOBEICHYCCKHUE.
JlabopaTtopHast padota «lIpucnocobienus
OpTraHru3MOB U UX OTHOCHUTCJIbHAA
11e1€CO00Pa3HOCThY

0.5

15

Bupn, ero kputrepuu u CTpyKTypa.
JlaboparopHas pabota «CpaBHEHHE BUIOB
10 MOP(}OTOTHIECKOMY KPUTEPUIOH

0.5

16

CrpykTypa Buaa

17

Bunoob6pa3oBanue kak pe3ynbTaT
MUKPOIBOJIOIIUT

18

CBs3b MHKPOI3BOJJIIOLIUHA U SMTUACMUOJIOTNA

19

Maxpoasosmntonus. [TarieonTonornueckue
METO/Ibl U3YUYEHUS IBOIIOLIUU

20

buoreorpaduueckne MeToIbI U3yUeHUs
SBOJIIOIUH

21

OMOPHOIOTHYECKHE U CPAaBHUTEIBHO-
MOP(OJIOTHIECKIE METO/IbI U3yUCHUS
IBOJTIOIIH

22

MOJ'ICKy.TIHpHO-F CHCTHYCCKUC,
OMOXHMUYECKHE U MATEMAaTHYECKHUE




MCTOJbI U3YUCHUA DBOJIFOINU

23 OO0111re 3aKOHOMEPHOCTH IBOJTIOIIHH
24 AnantuBHas paauanus. HepaBHoMepHOCTD
TEMIIOB SBOJIIOIIUU
o5 Hay4Hble rumoTe3bl MPOUCX 0K ICHHS
’KU3HU Ha 3emIie
2% JloHay4yHbI€ TIPEICTABIICHHS O 3aPOKICHUN
JKU3HU
97 OCHOBHBIE ATaIlbl HEOPTAaHUYECKOM
SBOJIIOLIMH
28 ['unoTessl 3apoKaeHNS )KUZHH
HcTopust 3eMin 1 METOIbI €€ N3YUYCHHUS.
29 JlabopaTtopHas pabora «M3y4yeHue u 05
OTIMCAHUE UCKOIIAEMBIX OCTATKOB JIPEBHUX
OpPTraHU3MOB»
30 HauanpHble 3Tarel OpraHndecKkon
HBOJTIOLIMH
31 DBOITIONINS 3YKAPHOT
OCHOBHBIC 3Tarnbl BOTIONU
32 pacturenbHoro mupa. [IpakTrudeckas 05
pabora «3yuenue ocobeHHOCTEH '
CTPOCHHS PACTCHHI Pa3HBIX OTICIIOB)»
33 OCHOBHBIE ATaITbI BOJIFOLUH YKUBOTHOT'O
MHpa
OBOIOLHNS )KUBOTHBIX. [[pakTHueckas
34 pabora «M3ydeHune ocoOeHHOCTEH 0.5
CTPOEHUS IO3BOHOYHBIX JKUBOTHBIX)»
35 Pa3BuTHe xu3HM Ha 3emiie 1o 3pam u




nepuoaam

MaccoBbie BBIMHUPAHHUA — SKOJIOTHYCCKUC

30 KPHU3HUCHI IPOLLIOTO

37 CoBpeMEHHBIH IKOIOTMUECKUN KPU3HC, €ETO
0COOEHHOCTH

38 CoBpeMeHHas cucTeMa OpraHMyecKoro
MHpa

39 OCHOBHBIE CUCTEMATHUECKUE TPYIIIBI
OpTraHU3MOB

40 AHTPOIIOJNIOTUS — HayKa O YeIOBEKE

41 PazButne npencraBinenuii o
IPOMCXOXKACHUH YeJIOBEKa
Mecrto yenoBeka B cUCTEME
opranudeckoro mupa. JJaboparopHas

42 pabota «/3ydyeHue ocoOeHHOCTEH 0.5
CTPOCHUSI CKeJleTa YeJI0BEKa, CBSI3aHHBIX C
HPSMOXO0XKJICHUEM»

43 JIBroKyliye cuibl aHTPOIIOTEHE3a

m CooTtHolieHne OMOJIOTHYECKUX U
COLMANIbHBIX (DAKTOPOB B aHTPOIIOTE€HE3E

45 OCHOBHBIE CTaJIUH AHTPOIIOTEHE3A

46 [Taneorenerrka u najeoreHOMUKa

47 DBOJIIOLIHS COBPEMEHHOTO YEIOBEKA
Yenoseueckue pacel. [IpakTrueckas

48 pabota «/3yueHne sKOTOTHIECKUX 0.5
aJlanTalnui 4eJoBeKa»

49 MeXIUCIUTITMHAPHBIE METOTBI

AHTPOIIOJIOTUU




50 3apoxACHUE W PA3BUTUE YKOJIOTUH 1
Mertonsl axonoruu. Jlaboparopuas padora

51 «M3y4eHre METO10B SKOJIOTHIECKUX 1 0.5
HUCCIIEIOBAHUN»

59 3HaueHne YKOJIOTNYECKUX 3HAHUT I 1
YyeNoBeKa

53 DKoJyiorudeckue GaKkTopsl 1
AbGuotnueckue gaktopsl. CBET Kak

54 skosiorumueckuii hakrop. Jlaboparopras 1 05
pabota «BblsiBIEeHHE TPUCTIOCOOIEHUI '
OpPraHU3MOB K BIIMSIHHIO CBETa»
Abuotnueckue pakropsl. Temmneparypa
KaK 3KOJIOTUIECKHUI (akxTop.

55 JlaGopaTtopHast pabota «BrisiBiieHHE 1 0.5
npUcnoco0IeHNH OPraHu3MOB K BIUSHHIO
TeMIepaTypb»
Abuotnueckue hakTopsl. BraxxHocTh Kak

56 skojoruyeckuit paxrop. JlaboparopHas 1 05
pabota «AHATOMHUYECKHE OCOOCHHOCTH '
pacTeHH u3 pa3HbIX MECT OOMTAHUS»

57 Cpenbl 00uTaHMUs OPraHU3MOB 1

58 Bbuonorudeckue puTMbl 1

59 Kuznenusie GopMbl OpraHM3MOB 1

60 bruotnyeckue pakTopsl 1
3HavyeHrne OMOTHYECKUX B3aUMOACHCTBUI

61 JUIS CYIIECTBOBAHUSI OPTaHU3MOB B CpeJie 1
oOuTaHus

62 OKOJIOTNYECKUE XapaKTEPUCTUKHU 1




MMonyJsinun

OCHOBHBIC TTOKA3aTeIn IOIYJISAIH U

63 YHUCIIEHHOCTb, INIOTHOCTH, BO3PACTHAs U
MOJIOBAsi CTPYKTYpa
OcHOBHBIE TIOKA3aTENIN TOMYJISIIHN:

64 POXKIaeMOCTh, IPUPOCT, TEMII POCTA,
CMEPTHOCTH, MUTPALIAU

65 DKoornyeckast CTpyKTypa MOMYISIUH

66 JuHamuka nonyasuuu 1 e€ peryisauus

67 KpuBble pocTa YiCIEHHOCTH TOMYJISIUH.
KpuBbie BbIKHBaHUS
DKoJoruyeckas HUIIA BUJA.

68 JlaGopaTtopHas padota «IIpucnocobienus 0.5
CEMSTH PACTEHHH K PaCCEIICHUIO

69 Bua kak cucrema nonymnsiuui

70 3aKOHOMEPHOCTH TTOBEICHUS 1 MUTPAITHIA
YKUBOTHBIX

71 Coo0111ecTBO OPraHu3MOB — OHOIIEHO3

72 DKocucTeMa Kak OTKpbITasi CUCTEMa

73 KpyroBopoT BemiecTB U MOTOK SHEPTUH B
IKOCUCTEME

74 OCHOBHBIE MOKA3aTEIN IKOCUCTEMBI

75 DKOJIOTUYECKHE TUPAMUJIbI

76 N3menenuns cooOIIecTB — CYKIECCHI

77 [Ipupoanbie 3KOCUCTEMBI. DKOCHUCTEMBI
03ep U peK. DKOCUCTEMbI MOpel 1 OKEaHOB

78 [IpupoaHbIe SKOCUCTEMBI. IKOCUCTEMBI




TYHJIp, JIECOB, CTETIEH, IIyCTHIHb

79 AHTpPOTIOTEHHBIE YKOCHCTEMBI

80 Ypboakocucremsl. [IpakTrueckas pabora 05
«M3ydenue u onrcanue ypOOIKOCUCTEMBD) '
3aKOHOMEPHOCTH (POPMHUPOBAHUS

81 OCHOBHBIX B3aUMOJICHCTBUI1 OPraHU3MOB B
HKOCUCTEMAX
MexaHn3Mbl BO3JEHCTBUSA 3arpPA3HEHNUN

82 pa3HBIX TUTIOB HA CYOOPTaHU3MEHHOM,
OpPraHU3MEHHOM, MOMYJIALIUOHHOM U
9KOCHCTEMHOM YPOBHSX

83 buocdepa — obmeruianerapHast 0007109Ka
3emiu

84 Yuenne B. W. Bepranckoro o 6uocdepe

85 3aKOHOMEPHOCTH CYILIECTBOBAHUS
o6uochepsl

86 KpyroBopoTs! BelecTs u
OMOTre0XUMHUECKHUE IIHKIIBI

87 3oHanbHOCTH OMocheprl. OCHOBHBIE
OMOMBI CyIIN

88 YcroitunBocTh 6ruocheps

89 DKOJIOrHYecKre KPU3HUChl U UX MPUYUHBI

90 BosneticTBue genoBeka Ha onocdepy

o1 AHTpONOreHHoe BO3/IelicTBUE Ha
PacTUTEIBHBIN U dKUBOTHBIA MUD

92 Oxpana npupoIbI

93 OCHOBHBIE IPUHIIUITEI YCTOWYUBOTO




Pa3BUTHA Y€IOBCYECTBA U IIPHUPObI

PanmonansHo€ pupo10M0Jib30BaHUE U

94 COXpaHEeHHUE OHMOJIOTMYECKOTO 1
pa3HooOpa3us 3emim

05 Ofionem&e 110 TeMe «MHUKpPOIBOJIIOLIUS U 1
e€ pe3yabTaThi»

96 O606menue o Teme «MaKpOo3BOTIOIHS U 1
e€ pe3yabTaThi»

97 O606menne no Teme «IIpoucxoxaenue u 1
pa3BUTHE KU3HU Ha 3eMIIe»

08 Oo6o6menue o reme «IIpoucxoxaeHue 1
YeJI0BEeKa — aHTPOIIOTCHE3»

99 O06o061mIeHne o TeMe «IDKOJIOTHS — HayKa O 1
B3aMMOOTHOIICHHUSIX OPTraHU3MOB)

100 O600menue o Teme «OpraHu3Mbl U cpejia 1
oOUTaHUS»

101 06061ueHI:16 1o TeMe «IKOJIOTHUS BHJIOB U 1
TIOTTYJISIITA I

102 O606mmenue no teme «buocdepa — 1
rI106anbHast IKOCHCTEMAY

OBUIEE KOJIMYECTBO YACOB I1O 102 75

[TPOI'PAMME







MMPOBEPAEMBIE HA EI'D 10 BUOJOI'UM TPEBOBAHUA K
PE3YJbBTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJIbHOM
ITPOT'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

Kon
NpoBEpPSIEMOro
TpeOOBaHUSA

IIpoBepsiemble TPeOOBaHUSA K MPEAMETHBIM Pe3yJbTATAM O0CBOEHHUSA
OCHOBHOM 00pa30BaTeIbHOI MPOrpamMMbl CpeHero 0011ero
oOpa3oBaHus

CdopmupoBaHHOCTh 3HAHUNH O MECTe U POJM OHOJIOTHU B CHCTEME
€CTECTBEHHBIX HayK, B (dhopMupoBaHUH COBPEMEHHOM
€CTECTBEHHOHAYYHOU KapTUHBI MUPA, B TO3HAHUU 3aKOHOB MPUPOJIBI U
PELICHUN KU3HEHHO BA)KHBIX COIIMAIBbHO-ITUYECKHX, IKOHOMUYECKUX,
9KOJIOTHYECKUX IIPOOJIeM YeIOBEUECTBA, a TAKXKE B PEIICHUU BOIIPOCOB
palMoHaIBHOTO MPUPOAOIIOIB30BaHUS, B (POPMUPOBAHUN IIEHHOCTHOTO
OTHOIIEHUS K MPUPOJIE, OOLIECTBY, YEIOBEKY; O BKJIAJAEC POCCUMCKUX U

SaPY6e)KHBIX y‘IéHLIX — OHOJIOrOB B pa3BUTHUC OHoIOruu

Bnagenue cucremoil 3HaHMII 00 OCHOBHBIX METOJaxX HAy4YHOIO
[IO3HAHUS, UCIOJb3YEMBIX B OHMOJIOIMUECKHUX HCCIIEJOBAHMSX >KHUBBIX
O0BEKTOB M JKOCHCTEM (ONUCaHMEe, W3MEpEHHEe, IPOBEICHHE
HaOIIOACHNH); CIIOCOOaMU BBISBICHHS M OLIEHKM AaHTPOIOI€HHBIX
W3MEHEHUH B PUPOJE.

YMeHue BbIIBUraTh T'MIIOTE3bI, IPOBEPSITh UX 3KCIEPUMEHTAIbHBIMU
cpeactBaMu, (GOpMyIHpys Ieb HCCIEIOBaHUS, aHATU3UPOBATh
MIOJIy4E€HHBIE PE3YJIbTAThI U JEJaTh BBIBOJIBI.

BoisiBeHHe 3aBUCHUMOCTH  MEXKIY HCCIEAYyEMbIMH BEJIMYMHAMH,
00BSICHEHHUE MOJTyYEHHBIX PEe3yIbTaTOB U (HOPMYIUPOBAHHUE BBIBOJIOB C

HCIIOJIb30BAHUEM HAYUYHBIX HOHSITHfI, TCOprI 1 3aKOHOB

YMeHue BiafeTh cHCTeMOW OWOJIOTMYECKUX 3HAaHUM, KoTopas
BKJIIOYAET: OCHOBOMOJAraromue OMoJOoruuecKue TEPMUHBI U TOHITHS
(’KM3Hb, KJIETKA, TKaHb, OPTaH, OPraHU3M, BU/JI, OMYJISIIMS, IKOCUCTEMA,
O6morieHo3, brnocdepa; MeTaboIU3M, TOMEOCTA3, KJIETOYHBI UMMYHUTET,
O6uocuHTe3 Oenka, OMOMOIMMEpPHI, AMCKPETHOCTb, CAMOPEryJsLus,
CaMOBOCIIPOU3BEICHHUE, HaCJIEICTBEHHOCTb, W3MEHUMBOCTD,
9HEPro3aBUCUMOCTh, POCT U Pa3BUTHE);

Ouosjormuyeckue Teopuu: kierouHas Teopuss T. IlIBanna, M.
[lneitnena, P. Bupxoa; KiIOHaIbHO-CEIEKTHBHOIO MMMyHHTeTa [I.
Opnux, .M. MeuHnkoBa, XpOMOCOMHas T€OpHUsl HACIEACTBEHHOCTH T.
Moprana, 3akoH 3apoaplimieBoro cxoacrsa K. bapa, sBomtonmoHHas

TCOpHA 4. I[apBI/IHa, CUHTCTUYCCKAsA TCOpUSA OSBOJOUHUU, TCOPUAL




antporioreHe3za Y. Jlapsuna; Teopus OumoreornieHo3a B.H. Cykauéna;
yuenne H.M. BaBwiioBa o meHTpax MHOTOOOpasus U MPOUCXOXKICHUS
KylIbTYpHBIX pacTeHuii, ydenue A.H. CeBepuoBa 0 myTIxX
HampaBJIeHUsX 3Bojronun, yuenue B.U. Bepnanckoro — o 6uocdepe);
3aKOHBI (€qUHO00pa3usi MOTOMKOB [IEPBOTO MMOKOJICHUS, paclIeTICHUS
MPU3HAKOB, HE3aBUCHUMOI'0 HACIEIOBAaHUS INpU3HAKOB I'. Mennens;
CUEIUICHHOTO HAacJIeJOBaHUs MPU3HAKOB M HAPYIIEHUS CLEIICHUS
reHoB T. MopraHa; roMOJIOTMYECKUX PSJOB B HACJIEICTBEHHOM
n3MenunBocty H.U. BaBunoBa; renerndeckoro paBHoBecust Jx.
Xapmu u B. Baiin6epra; 3apoxsmmeBoro cxoxactBa K.  bapa;
ounorenernueckuii 3akoH J. ['ekkens, @. Mroiepa);

MPUHLIMIIBI (YUCTOTHI TAMET, KOMITJIEMEHTapHOCTH);

npaBmwia (Muaumyma FO. Jlubuxa, sKonoruueckoi nmupamuabl 4uced,
OMOMAacChl U DHEPTHUH);

runoresbl (koauepBatHoi A.W. Onapuna, mepBuuHOro OynboHa J[XK.

Xonaetina, mukpocdep C. Dokca, pubozuma T. Yek)

VYmenHue peuiatb IMMOMCKOBBIC OHoJIOrnYecKue 3aJJa4yi, BBbIABIIATH
MIPUYINHHO-CIICACTBCHHBIC CBsA3HU MCKIY HCCIICAYyEMbIMHA
OHOJIOTMYECKUMU O6I>CKT8.MI/I, npoueccaMm M ABJIICHHUAMHU, JICJIATb
BbIBOJIbI U ITPOTHO3bI HA OCHOBAHUU IMOJTYYCHHBIX PC3YJIbTATOB,

COCTaBJIAATb TCHOTHUIIMYCCKHUE CXCMbI CKPCIIMBAHUA JJId Pa3HbIX THUIIOB
HacCJICAOBaHHA NMMPHU3HAKOB Y OPraHu3MOB, COCTABJIATL CXCMbI IICPCHOCA

BCHICCTB U DHCPIr'uMr B OKOCHUCTEMAX (HCHI/I IIUTaHuA, ITUIICBLIC CeTI/I)

YMeHHe  yCTaHaBIMBAaTh B3aMMOCBSI3M  MEXAY CTPOCHHEM U
(GYHKIMAMU: OpPraHOMJOB, KIETOK pa3HbIX TKaHEed, opraHamMu U
CHCTEMaMH OpPraHOB y pAacTCHHH, >KUBOTHBIX W YEJIOBEKA; MEXIY
JTaraMu OOMEHa BEIIECTB; dTAllaMU KJIETOYHOTO IMKJIA M KU3HEHHBIX
LIUKJIOB OPraHU3MOB; 3TallaMyd SMOPUOHAIBHOTO PA3BUTHUS; T€HOTUIIOM
u ¢eHotunoMm, QeHotunoM U QpakTOpaMu CpeAbl OOMTaHuS;
mporeccaMy  HBOJIONUH;  JBIKYIIUMH — CHJIAMH  aHTPOIIOTEHE3a;
KOMIIOHEHTaMHU Pa3IHYHBIX SKOCHCTEM M MPUCHOCOOICHUSIMH K HUAM

OpraHu3sMoB

VYmMmenne BBIICIIAATh CYIICCTBCHHBIC ITPU3HAKHA!

CTPOEHHS BUPYCOB, KIIETOK MPOKAPUOT U IYKAPUOT; OAHOKIECTOUHBIX U
MHOTOKJIETOYHBIX OPTaHHU3MOB, BHUJIOB, OMOTEOIIEHO30B, YKOCUCTEM H
Omocdeppl; CTPOEHUS OpPraHOB W CHCTEM OpPraHOB PaCTCHUH,
JKHUBOTHBIX, YCJIOBCKA; IMTPOLECCOB JXUSHEACATCIIBHOCTHU, IMTPOTCKAIOIINX

B oOpraHmusmax paCTeHI/Iﬁ, JKHUBOTHBIX W YCJIIOBCKA, OMOJIOTMYECKUX




mporeccoB: oOMeHa BemecTB (Merabonm3M), HHOOpPMAIUH |
MpeBpalleHus] SHEPTuH, OpOKEeHUs, aBTOTPOPHOTO U TeTePOTPOPHOTO
TUIOB THTaHUS, (OTOCHMHTE3a M XEMOCHHTE3a, MMHTO03a, Meio3a,
raMeToreHesa, 3MOpHOreHe3a, IOCTIMOPHOHAIBHOTO  Pa3BUTHS,
pa3sMHOXKEHHUs, UHIUBHyaIbHOIO Pa3BUTHs OpraHu3Ma (OHTOIEHe3a),
B3aUMOJCHCTBUSA T'€HOB, TIE€TEPO3HCA; JACUCTBUH HCKYCCTBEHHOI'O
oTOOpa, CTAOWIM3HUPYIOIIETO, JBHMXKYIIETO W Pa3phIBAIOIICTO
€CTECTBEHHOI0 OTOOpa; aJIONAaTPUYECKOI0 M CHUMIATPUYECKOrOo
BUJ000pa30BaHus; BIMSAHUS JBHXKYIIMX CHJI 3BOJIIOLIMU HA FeHO(QOH]
MOMYJISAUK; TPUCIIOCOOJCHHOCTH OPTaHU3MOB K Cpeie OOWTaHWA,
YyepeoBaHUs HANpPABICHUN DSBOJIOIMHU; KPYrOBOPOTa BEIECTB H

IIOTOKa SHEPTHUHU B SKOCUCTEMAX

CpopMHUpPOBAaHHOCTh YMEHHUS BBIACTATH CYIIECTBEHHBIC MPU3HAKU
BHPYCOB, KIJIIETOK IIPOKapUOT M DYKapHUOT, OJHOKIETOYHBIX U
MHOTOKJICTOYHBIX OPraHHU3MOB, BHJIOB, OMOTE€OIICHO30B U IKOCHUCTEM;
0COOCHHOCTH MPOIIECCOB 0OMEHA BEIIECTB U MPEBPAIICHHUS YHEPIHH B
KJIeTKe, (OTOCHHTE3a, TUIACTUYECKOrO0 M DHEPreTHYECKOro OOMEHa,
XEMOCHHTE3a, MHUTO3a, MeHo3a, OIUIOAOTBOPCHHUS, PAa3BUTUSA U
pPa3MHOXCHHUS, UHIMBHYyaIbHOTO Pa3BUTHS OpraHu3Ma (OHTOTEHE3a),
O0pBOBI 3a CYIIECTBOBAHKE, ECTECTBEHHOTO 0TOOpa, BUI000pa30BaHus,
MPUCTIOCOOJICHHOCTH OPTaHM3MOB K Cpele OOWTaHWs, BIUSHUS
KOMIIOHEHTOB 3KOCHCTEM, aHTpOHOFeHHI)IX H3M€H€HHﬁ B DKOCUCTECMaAX
CBOEHM MECTHOCTH, KPYTrOBOPOTa BEUIECTB U MPEBPAIICHUS] YHEPTUU B

ouochepe

Ymenue HCII0JIB30BATh COOTBETCTBYIOIIINE apryMeHTHlI,
OMOJIOTUYECKYI0 TEPMUHOJOTHIO M CHUMBOJMKY JUIsl JI0Ka3aTelIbCTBa
POJICTBA OPraHU3MOB PA3HbIX CUCTEMATUYECKUX TPYII; B3aUMOCBS3H
OpraHM3MOB U Cpeapl OOWTaHUs; EAMHCTBA YEJIOBEUYECKHX pac;
HE0O0XOAMMOCTH 3/10pPOBOI'0 00pa3a KU3HU, COXPaHEHUsI pa3HOOOpa3us
BUJIOB U DKOCHCTEM KakK YCIOBHS COCYILIECTBOBaHMS IPUPOABI H

YCJI0BCUCCTBA

YMeHHe KPUTHYECKH OILIEHHBaTh WHGOPMAIUI0 OHOJIOTHYECKOTO
COJIepKaHUs; MHTEPIPETUPOBATH ITHUYECKUE ACTEKThl COBPEMEHHBIX
UCCEeIOBaHUK B~ OWONOTMH,  MEIUIUHE, OMOTEXHOJIOTHH;
paccMmarpuBath rio0aabHbIE IKOJIOTUYECKHE POOIIEMBI
COBPEMEHHOCTH, (POPMHUPOBATh MO OTHOIICHHIO K HUM COOCTBEHHYIO

TIO3UITUTIO




INEPEYEHDB JIEMEHTOB COAEPKAHMUS, TIPOBEPAEMbBIX HA EI'D
1O BUOJIOI'MHA

Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

buonorus kak Hayka. JKuBble CHCTEMBI U UX U3YYCHUE

11

CoBpeMeHHass OWOJIOTHS — KOMIUIGKCHas Hayka. bBHOJOrMuYecKkue Hayku u
u3ydaemble MMH TpoOieMbl. DyHIaMeHTAIbHbIC, MPUKIATHBIE W ITOMCKOBBIC
HAy4YHBIC UCCIICIOBAaHUS B OMOJIOTHH.

3HayeHHe OWOJIOTUHM B (OPMHPOBAHWU COBPEMEHHOW €CTECTBEHHO-HAYYHOM
KapTuHbl Mupa. [Ipodeccun, cBsi3aHHbe ¢ OuoyorHEl. 3HAYeHHE OMOJOTHH B
MPAKTUYECKON JIEATEIPHOCTH YEJIOBEKa: MEIHIIMHE, CEIbCKOM XO3SIHCTBE,

IIPOMBIIIIICHHOCTH, OXpPAaHC IIPUPOIbI

12

Xusble cuctembl Kak npeaMeT n3ydeHus: ouosnoruu. CBOMCTBA JKHUBBIX CHUCTEM:
eIMHCTBO XMMHYECKOTO COCTaBa, JUCKPETHOCTh M IIEJIOCTHOCTH, CIOXKHOCTh U
YIIOPSAA0YEHHOCTD CTPYKTYPBI, OTKPBITOCTb, CaMOOpraHu3aIHs,
CaMOBOCIIPOU3BEJICHHE, PA3PaKUMOCTb, I3MEHUNBOCTh, POCT H Pa3BUTHE.

VYpOBHM OpraHM3aLUU JKUBBIX CHCTEM: MOJICKYJISPHBIN, KIE€TOYHbIN, TKaHEBbIH,
OpraHU3MEHHBIH, HOMYJISILIMOHHO-BUIOBOH, HKOCHCTEMHBIH
(OmoreoneHoTueckuii), O6uocdepHsiii. I[Iporecchl, MPOUCXOAANINE B >KHUBBIX
cucremax. OCHOBHBIE NMPHU3HAKK KUBOTO. JKHM3Hb Kak (opMa CyIIEeCTBOBAHHUS

MaTepuu

13

Mertoabl Ouonornuyeckoi Hayku. HaOmroneHue, u3MepeHHe, SKCIIEPUMEHT,
cucreMarusanvs, MeraaHanu3. I[loHsTHe O 3aBUCUMOM M HE3aBHCHUMOM
nepemeHHol. [ImannpoBanue s3kcnepumenTa. [loctaHoBKa M mpoBepKa TUIIOTES.
HyneBass rumote3a. Ilonarue BbIOOpKM U €€ J0CTOBEpHOCTh. Pazbpoc B
Ouosiornyeckux JaHHbIX. OIIEHKa JOCTOBEPHOCTH MOJYYEHHBIX DPE3YJIbTaTOB.
IIpyunHBI UCKaXEHUS PE3yJIbTAaTOB IKCIEpUMEHTA. [IoHATHE CTaTHCTHYECKOrO

TECTa

KneTka kak Onojornueckas cucreMa

2.1

Krnerka — cTpykTypHO-(DyHKIMOHAIbHAS €QUHHIA KUBOTrO. McTOpHus OTKphITHS
kinetku. Pabotsr P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBanH, M.
[neiinen, P. BupxoB). OCHOBHBIE MTOJIOKEHHS] COBPEMEHHON KJIETOYHOI Teopuu.
MeTo b1 MOEKYIISIPHON U KJIETOYHON OMOJIOTHHN: MUKPOCKOIHS, XpoMaTorpadus,
anexkTpodopes, METO MEYEHBIX aTOMOB, TddepeHraIbLHoe

HEeHTpU(YTUPOBaHUE, KYIHbTUBUPOBAHUE KIIETOK

2.2

XHUMHUYECKUH COCTaB KJIETKH. Makpo-, MUKpO- U yJIbTPaMUKPOIEMEHTHI. Bona n

e€ poJib Kak pacTBOPUTEINsI, peareHTa, y4yacTHEe B CTPYKTYPUPOBAHUU KIETKH,




TeIIoperynsiauud. MuHepaabHbIe BEIeCTBAa KIETKH, WX OHOJOTHYecKasl pOJib.
Ponb KaTMOHOB M aHMOHOB B KIIETKE.

buonoruueckue nonumepsl. benku. AMHHOKUCIOTHBIH COCTaB  OEJIKOB.
Crtpykrypbl OenkoBoi Mousekysbl. [lepBuunas cTpykTypa Oelika, MeNTHIHAS
CBA3b. BropuuHas, TpeTUuyHas, 4YETBEPTUYHAs CTPYKTYyphl. JleHaryparus.
CaoiictBa 6enkoB. Knaccudukanus 6enxoB. buonornueckue QyHKIUN OSIKOB.
VYrneBoabl. MoHocaxapuJpl, AMCAXapUbl, OJUIOCaxapuabl M IOJIHCAXapUbl.
OO0muit mnaH cTpoeHuss U (PU3UKO-XUMHUYECKHE CBOICTBA  yrJeBOJIOB.
buonoruueckue GyHKIIUU yTI€BOJOB.

Jlumuaer. T'mapodunsHO-THApPOGOOHBIE cBOMcTBa. Kiaccudukarus TUIUIOB.
Tpurnuuepunsl, ¢ochonunuasl, BOCKH, cTepouibl. buomornyeckue QyHKIUH
munuaoB. O0mIKe CBOWCTBa OMOIOTHYECKUX MEMOpPaH — TEKy4eCTh, CIOCOOHOCTh
K CaM03aMbIKaHUIO, OJIYITPOHULIAEMOCTb.

Hyxneunnoseie kucnorel. JIHK u PHK. CrpoeHue HyKIEHMHOBBIX KHCIIOT.
Hyxneoruasl. [Ipuniun kommiemenTapaoctu. [Ipasuno Yapradda. Ctpykrypa
JIHK — nBoiinas crimpaiib. Mecronaxoxaenue u ouonorndeckue Gpynaknun JJHK.
Bunst PHK. ®ynkiuu PHK B knetke.

Crpoenue Monekynsl AT®. Makpospruyeckue cBsizu B Moiekyiae ATO.
buonornueckue ¢pynkunn AT®. BoccTaHOBICHHBIE TEPEHOCYNKH, HX (QYHKIIUU B
kietke. Cexksenuponanue /JHK.

CrtpykrypHass Ouosiorus: OHOXMMHUYECKHE U OHMOPU3NYECKUE MCCIICTOBAHUS

COCTaBa M MPOCTPAHCTBEHHON CTPYKTYPbl OMOMOJIEKY

2.3

Tunbl  kimeTrok: dsykapuoThyeckas U IpokapuoTuueckas. CTpyKTypHO-
(byHKIMOHATIbHBIE 00pa30BaHUs KIETKH.

CrpoeHue mpokapuoTH4eckoil kieTku. KieTouHas cTeHka OakTtepuil M apxeil.
OcobeHHOCTH CTpOEHUsI TeTepoTpodHON M aBTOTPO(HON MPOKAPHOTHUECKIX
KJIETOK. MecTo U poJib MPOKapuoT B OMOILIEHO3aX.

Crpoenre M (QPyHKIIMOHHMpPOBAHHE JyKApHOTHUECKOH KieTku. Ilnazmarmueckas
MeMOpaHa (tutazmanemma). CTpyKTypa Tia3MaTudeckod MemOpanbl. TpaHcmopT
BEUIECTB uepe3 IUIa3MaTUYecKyr0 MeMOpaHy: maccuBHbIN  (Iuddysus,
obneruénHass nud¢y3ust), aKTUBHBIA (TMEPBUUHBIH M BTOPUYHBIA aKTHBHBIHI
tpancnopt). [lomynponunaemocts MemOpanbl. PaGoTta HaTpHii-kaqueBoro
Hacoca. DHJOIWTO3: MUHOIMUTO3, (aroruTo3. Dx301uTo3. KieTouHas cTeHka.
Crpykrypa u GyHKIUU KIETOYHON CTEHKH pacTeHH, rpruOoB.

[utormasma. Iluro3ons. Llutockener. JBmkeHue uToruiazMbel. OpraHouibl
kineTku. OpHoMeMOpaHHbIE OpraHOMABl KIJIETKU: DSHJOIUIa3MaTH4ecKas CeTb
(BIIC), anmapar ['oapaxu, TU30COMBI, UX CTpOCHHE U (QYyHKUMH. B3anmocBs3b
OJTHOMEMOpaHHBIX OPraHOHIOB KJIEeTKH. CTpOCHHE TPaHYISIPHOTO PETHKYIyMa.

Cunte3 pacTBOpuMBIX OenkoB. CHHTE3 KJIETOYHBIX MeMOpaH. [mamkwmii




(arpanynspHBIN) SHAOIIA3MAaTHYECKU peTukynyM. CekperopHas (YHKIUS
annaparta [onbmxu. Tpancmopt BemiecTB B KieTKe. Bakyolld pacTHTENIbHBIX
kietok. Kiierounsiii cok. Typrop.

[TosryaBTOHOMHBIE OPTaHOMIBI KIETKH: MUTOXOHIPUH, ITACTH/IBL.

Crpoenve W (QyHKIMM MUTOXOHApPUN U mactul. [lepBuuHble, BTOPUYHBIE U
CIIOHBIE  TUIACTUABI  (OTOCHUHTE3UPYIOIIMX  DYKApUOT.  XJIOPOILIACTEHI,
XPOMOIUIACTBI, JIEUKOIUIACTHI BBICIIMX PACTECHUN.

HememOpanubie opraHounsl kietku CrpoeHne U (GYHKIHMH HEMEMOpPaHHBIX
opraHouioB KkjeTku. PubGocombl. MukpodunamenTsl. MplllieUHbIE KIETKH.
Mukpotpy6ouku. Kierounslii meHtp. CTpoeHHWE W JBHKCHHUE J>XTYTHKOB U
pecHruek. MUkpoTpyOouku nuToria3Mel. LleHTpross.

Anpo. Obonouka spa, XpOMAaTUH, KapuOIUIa3Ma, SAPBILIKUA, WX CTPOEHUE U
byakuu. SnepHsiit 6enkoBblii MaTpukc. IIpocTpaHCTBEHHOE pacHOIOKEHUE
XpoMocoM B HHTep(ha3HOM siape. benku XpoMaTnHa — TUCTOHBI.

Knerounsie BrimoueHus. CpaBHUTENbHAs XapaKTEPUCTHKA KIETOK SYKaApPHOT

(pacTUTENbHOM, )KUBOTHOM, TPUOHOM)

2.4

AccMMWISIIAS ¥ AUCCUMMJISIIIUSL — JIBE CTOPOHBI Merabonm3ma. Tumsl oOMeHa
BEIIECTB: aBTOTPOMHBIM M TeTepOTPOPHBIA. YUacTHE KHUCIOpPOJa B OOMEHHBIX
mporeccax. JHepreTuyeckoe obOecrieueHue KIeTKu: mpeBpamienue ATO B
oOMeHHBIX Tpoueccax. DepMEHTATUBHBIN XapakTep peakluil KJIETOYHOTO
Merabonm3ma. DEpMEeHTHI, WX CTPOEHHE, CBOHMCTBA W MEXaHU3M JCHCTBUSI.
Kodepmentsl. OTnnuus pepMEHTOB OT HEOPTAHMUYECKUX KaTaln3aTopoB. benku-
aKTUBATOPbl U OENKU-UHTHOUTOPHI. 3aBUCHMOCTh CKOPOCTH (EpPMEHTATUBHBIX
peaxiuii oT pa3nUyHbIX (PaKTOPOB.

IlepBruuHBbIl CcUHTE3 OpraHu4ecKkux BemecTB B Kietke. dorocunre3. Poub
XJIOporiacToB B mporecce (orocunTe3a. CBeroBass u TemMHOBas (asbl.
[IponykTuBHOCTH (QoTOCHHTE3a. BnusHue paznuYHBIX (AKTOPOB HA CKOPOCTHh
¢dorocunTe3a. 3HaueHue (HOTOCUHTE3A.

XeMmocuHTe3. PazHooOpa3ue opraHn3MOB-XEMOCHUHTETUKOB: HUTPUPUIUPYIOIINE
OakTepuu, >Keae300aKTepuu, cepoOaKTEepHH, BOAOPOAHBIC OaKTepuu. 3HAUYCHHE
XEMOCHHTE3A.

AHarpoOHble opraHu3Mbl. Buasl OpoxxeHus. I[IpoaykTel OpokeHUS U HX
WCIIOJIb30BaHNE YEJIOBEKOM. AHA’pOOHbIE MHMKPOOPTaHU3MBl KaK OOBEKTHI
OMOTEXHOJIOTHHU U BO30YIUTETU OOJIE3HEH.

AdpoOHBIE OpraHu3Mbl. DTallbl 3HEpPreTuueckoro oomeHna. [loAroToBUTENbHBIHN
sTan. [ MKoiamu3 — 6eCKUCIOPOIHOE PACIIETIIICHHUE TIIOKO3BI.

buonornueckoe OkHCIEHWE, WIM KIETOYHOE JbIXxaHHe. Poinb MUTOXOHIpUN B
mporeccax OMOJIOrUECKOT0 OKHCJICHHUS. [Muknuyeckue peaxIuu.

OxucnurensHoe Gocdopunupobanue. [IpenmyriecTBa a3podHOro MyTH oOMEHa




BEILIECTB Niepe1 aHadpoOHBIM. D(DPEKTUBHOCTH SHEPTETUUECKOT0 OOMEHA

2.5

Peaknmu matpuyHoro cuHTe3a. [IpUHIUI KOMIUIEMEHTAPHOCTH B PEAKITHSIX
MaTpUYHOTO cUHTe3a. Peanu3anus HaciencTBeHHON nHpopMaluu. ['eneTnueckuii
KoJ, ero cBoictBa. TpaHckpunuusi — Marpuudbld cuHTe3 PHK. Ilpunimmnst
TPAHCKPHUIIIIUU: KOMIUIEMEHTAPHOCTh, aHTHIIAPAILICIIBHOCTh, aCHMMETPHYHOCTD.
Tpancnsmus u e€ sranel. Yyactue tpancnoptHeix PHK B GuocunTtese Oenka.
VYcnoBus Ouocunreza Oenka. KonmupoBanue amuHOKucioT. Pons pubGocom B
O6uocuHTe3e Oenka.

Opranu3zaiys reHomMa y MpoKapyuoT U dYKapuoT. Perymnsius akTHBHOCTH T€HOB Y
npokapuot. ['mmoreza onepona (®. XKakoo6, XK. Mano). Perymsimus oOMeHHBIX
nporeccoB B kieTke. KiieTounslit romeocTas.

Bupycbl — HekneTouHble (OpMBI KU3HH M OONMUratHeie napasuthl. CTpoeHue
MIPOCTHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OaKTEprOQaros.

BupycHbie 3a0oneBanusi yenoBeka, )uUBOTHbIX, pactenuii. CIINMJ[, COVID-19,

COIIMAJIbBHBIC U MCAULIMHCKHC HpO6HCMLI

2.6

Knerounsnii nuki, ero mepuoabl U perymsnus. Murepdaza u  MHUTO3.
OcobeHHOCTH TIPOIECCOB, MpoTekamux B MHTEpdasze. [loaroroBka KIeTKH K
nenenuto. [lpecunrernyeckuii  (MMOCTMUTOTHYECKHH), CHHTETHYECKHUH U
MMOCTCUHTETUYECKHH (MPEeMUTOTHYECKHIT) IEPUOABI HHTEP(hA3HI.

Marpuunsiii cunte3 JHK — pemukarmus. Ilpunuunel permukanuun  JHK:
KOMIUIEMEHTAPHOCTh, IMOJYKOHCEPBATUBHBIA CHUHTE3, aAHTUIIAPAIIIEIBHOCTb.
Mexanusm permkanuu JJHK. Xpomocomsl. Ctpoenne xpomocoM. Tenomepsl u
TeroMepa3a. XPOMOCOMHBIM Ha0Op KJIETKH — KapuoTHm. JIUMIOWAHBIN wu
TarIONIHbIN  HaboOpbl XpoMocoM. ['omomoruunsie xpomMocombl. [lonoBbie
XPOMOCOMBI.

Henenne xinetku — MuTo3. CTaguu MHUTO3a U MPOUCXOJSIINE B HUX IMPOIIECCHI.
Tunel muto3a. Kapuokunes m nurokuHe3. buonornueckoe 3HaueHHE MUTO3a.
Perynsmus mutoTryeckoro nukia kinetku. [Iporpammupyemas kietouHas Tuoenb
— amnomnTo3.

qDYHKHI/IOHaJ'II)Haﬂ TCHOMHKA

Opranusm Kak OMoJoruyeckasi CucTema

3.1

OOHOKJICTOYHEIE, KOJOHHAJIbHEIC, MHOTOKJIETOUHBIE OpraHu3Mbl u
MHOTOTKaHEBBIE OPTaHU3MBI.

@opMBI pa3MHOKEHUS OPTaHU3MOB: Oecrojioe (BKJIIOYash BETeTaTHBHOE) U
mosoBoe. Bumbl  O6ecmoioro  pa3MHOXKEHHUS: [OYKOBAHHUE,  CIIOPYJIISAIUA,
(dbparMeHTaIus, KIOHUPOBAHUE.

[TonoBoe pazmuoxenue. [lonoBeie kiaeTKU, Uiau rameTsl. Meito3. Ctaguu meinosa.

[ToBenenne xpomocom B Mero3e. KpoccnHrosep. buonornyecknii CMbICI Meo3a




1 TMOJIOBOTO Iporecca. Meio3 v ero MecTo B )KM3HEHHOM ITUKJIE OpPTraHU3MOB.
[Ipen3zaponpiieBoe pa3Butue. ['amerorenes y *UBOTHBIX. [10yi0BbIE Kene3bl.
OOpazoBanue U pa3BUTHE TOJOBBIX KieTOK. CrepmaroreHes UM OOTEHE3.
CrpoeHne MONOBBIX KJIEeTOK. OIUIOZOTBOPEHHE U SMOPUOHAIBHOE DPAa3BUTHE
KUBOTHBIX. CIIOCOOBI OIUIOOTBOPEHUS: HAapYKHOE, BHyTpeHHee. [laprenorenes.
WuauBuayanbHoe paszBuTHE OpraHnu3moB (oHToreHe3). Cramuum sMOpuoreHesa
KUBOTHBIX (Ha mpumMepe Jarymku). Jpobienue. Tumbl npodnerns. Ocobennoctu
JIpOOIeHUST MIICKOMUTAIOLIMX. 3apOJIbIIIEBbIC JUCTKU (racTpyJisiius). 3akjiagka
OpraHOB M TKaHEW M3 3apOAbIIIEBBIX JHUCTKOB. B3anMmHOe BiMsHHME 4acTeil
pa3BuBarolIerocs 3apojpimia (3MOpUOHANbHAS MHAYKLHWA). 3akiajka IUlaHa
CTPOEHUS KUBOTHOTO KaK PE3YJIbTaT MEPAPXUUYECKUX B3aUMOICHCTBUI T'€HOB.
Brnusinue Ha 3MOpHOHAIBHOE PAa3BUTHE PA3THUYHBIX (PAKTOPOB OKPYKAIOIICH
Cpenpbl.

Poct u paszsutue xxuBoTHbIX. [locTamMOproHanbHbIN nepuo. [Ipsmoe u Henpsimoe
pazButue. Pa3Butue ¢ meramopdo3oM y OeClO3BOHOYHBIX U TO3BOHOYHBIX
KUBOTHBIX. bHoiornyeckoe 3HaueHHE MPSMOTO W HENPSMOTO Pa3BUTHS, HX
pacrpocTpaHeHHe B NIpUpojae. THMBI pocTa >KUBOTHBIX. DaKTOPHI pPEryisnuu
pocTta JKMBOTHBIX M denoBeka. CTaJuud MOCTIMOPHUOHANBLHOTO pPAa3BUTHUS Y
KUBOTHBIX U 4YeNoBeKa. [leprnoibl OHTOreHe3a YeaoBeKa.

PasmuHoxkeHne w pasButue pacteHuwit. ['ametopur u crmopodur. Meiio3 B
KU3HEHHOM IMKJe pacteHud. OOpa3oBaHue cmop B Mpolecce Meiosa.
I'amerorenes y pactenuil. OIUIOZOTBOPEHHE U Pa3BUTHE PACTUTEIBHBIX
OpraHusMoB. /[BoitHOE OMmII010TBOpEHNUE Y LIBETKOBBIX pacTeHuil. OOpa3oBaHue U

pa3BuTHE CEMEHU. MeXaHU3MBbI pEryJIsliA OHTOTEHE3a Y PACTEHUI U )KMBOTHBIX

I/ICTOpI/Iﬂ CTAaHOBJICHUA MW  Pa3sBUTUA T'CHCTUKH KaK HAYKH. OCHOBHEIE
TeHETUYECKHE IIOHATHS U CHUMBOJIBL. 1 OMOJIOTMYHBIE XpOMOCOMBI, aJJICJIBHBIC

I'CHbI, AJIbTCPHATUBHBIC IIPU3HAKH, JOMUHAHTHBIA H peuecanHHﬁ IIPU3HAK,

32 TOMO3UTOTa, TETEePO3UTr0Ta, YHCTasl JIMHUS, THOPUIBI, TEHOTHUMN, (EHOTHII.
OcCHOBHBIE METO/ABl TEHETUKH: THOPUIIOJOTHYECKUN, IUTOIOTHYECCKUH,
MOJIEKYJISIPHO-T€HETUYECKUI
Mounorubpunnoe ckpemupanue. [lepBoiii 3akoH MeHenst — 3aKOH eIuHO00pa3us
ruOpuoB mnepBoro mnokoneHus. IIpaBuno nomuHupoBaHus. Bropoil 3akoH
MeHgens — 3aKkOH paclleIUIEHUs [PU3HAKOB. LlUToIOrMYecKHue OCHOBBI

33 MOHOFI/I6pI/I)IHOFO CKpCIIMBaHMs. I'mmroTe3a 9YMCTOTHI TaMeET.

AHanmusupyromee ckpemuBaHue. [IpoMexyTO4YHBI XapakTep HaciaeqOBaHUS.
Pacuiennenue npu3HaKkoB IIPY HENIOJIHOM JOMUHUPOBAHUHU.
JurubpunHoe ckpemuBanue. Tperuil 3akoH MeHzaens — 3aKOH HE3aBUCHUMOIO

HacjaeaJOBaHUs IIPHU3HAKOB. HI/ITOHOFI/I‘IGCKI/IG OCHOBBI ZII/IFI/I6pI/I)1HOFO




CKpEUIMBAHMUS.

CueruieHHoe HacienoBanue npu3HakoB. PaGorer T. Moprana. CrenneHHoe
HacJeJ0BaHUE T'E€HOB, HAPYIICHUE CLEIUICHUS MEXIy TeHamMu. XPpOMOCOMHas
TEOpHsI HACIIEICTBEHHOCTH.

I'eneruka mosia. XpOMOCOMHBIM MEXaHU3M OMNpENENCHHUs MoJjia. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOramMeTHblii M TeTeporaMeTHhI moJi. I'eHeTnueckas
CTPYKTYpa TOJIOBBIX XpoMocoM. HacienoBanue NpU3HAKOB, CIEIUICHHBIX C
IIOJIOM.

l'enoTun kak nenoctHas cucrema. [LmeloTponus — MHOXKECTBEHHOE JIEWCTBUE
reda. MHOXECTBEHHBIM ajjIenu3M. B3anMoAeiCcTBHE HEaJUICIbHBIX T'€HOB.

KommemenrapHocts. Onuctas. [lonumepus

34

BiaumoneiicTBre renotuna u cpessl npu popmupoBanuu Gperorumna. I3MeHunBoCTb
pu3HAaKOB. KauecTBEHHbIE U KOJIMYECTBEHHBIE NPU3HAKA. BHUIbI N3MEHYMBOCTH:
HEHACJIEACTBEHHAs U HACJIEICTBECHHAS.

Monudukanuonnass  U3MEHUMBOCTh. Ponb  cpeapl B (OpMHUpPOBAHHUH
Mo UKAMOHHON H3MeHYnBOCTH. Hopma peakiinu npusHaka. BapualmoHHBIN psf
n BapuauuoHHas kpuBas (B. Horanncen). CpoiicTBa MoIu(UKalIMOHHON
U3MEHUYUBOCTH.

I'enoTunuueckast ”3BMEHUYMBOCTh. CBOMCTBA FTEHOTUITMYECKON N3MEHUMBOCTH. BUibl
TeHOTUITNYECKON N3MEHYMBOCTH: KOMOMHATUBHASI, MyTaIl[HOHHASL.

KoMOuHaTuBHasT W3MEHYMBOCTH. Mel03 H TOJOBOH IpollecC — OCHOBA
KOMOMHATHUBHON M3MEHYMBOCTH. POJTb KOMOMHATHBHOW W3MEHYMBOCTH B CO3/IaHUU
TeHEeTHYECKOro pa3HO00pa3us B peienax 0JTHOTO BUJIA.

MytanroHHas U3MEHYMBOCTb. BBl MyTalnii: FeHHbIE, XPOMOCOMHBIE, TEHOMHBIE.
CrioHTaHHbIE U MHAYLMPOBaHHbIE MYyTallMH. SIIEpHblE W LUTOIUIa3MAaTUYECKUE
MyTaruu. CoMaTH4eCcKUe U MOJIOBbIe MyTalyu. [[pMurHbI BO3HUKHOBEHHSI MyTalHN.
MyTtareHsl M UX BIUSHUE HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAaLlMOHHOTO
npoiiecca. 3aKOH TOMOJIOTHYECKUX PSAIOB B HaciencTBeHHoM n3meHunBoctu (H. 1.

BaBI/IJ'IOB). BHesmepHa}I U3MCHYHNBOCTDb U HACJICACTBCHHOCTb

3.5

Kapuotun uyenoBeka. MexayHapoaHas mOporpaMMa MCCIEJOBAHHUS TE€HOMaA
yernoBeka. MeToabl  HM3y4eHUsT TE€HETUKM  YEeJOBEKAa: TIEeHEaJOTMYeCKHui,
OJIM3HEIIOBEIM, LIUTOr€HETUYSCKHUI, MONYJIALIMOHHO-CTaTUCTUYECKUM,
MOJIEKYJIAPHO-TEHETUYECKHIA. CoBpemeHHOEe omnpeaeseHue TE€HOTHIIA:
MOJJHOT€HOMHOE CEKBEHUPOBAHHME, TEHOTUIIUPOBAHKUE, B TOM YHCJIE€ C IMOMOIIBIO
[MIP-anamu3a. HacnenctBenHble  3a00jeBaHMS  YejIOBEKa. I CHHBIE U
XPOMOCOMHBIE 0oJIe3HH YeJIoBeKa. bone3nu c HacJIeICTBEHHOM
MIPEAPACIIONOKEHHOCTHI0. 3HAYCHUE MEIUITMHCKON TeHETHKHU B TIPEAOTBPAIIEHUN

U JISUEHUN TEHETUYECKMX 3a001eBannii uemoBeka. CTBOJIOBBIE KIIETKH




3.6

JlomecTukanus U cenekuus. 3apoxACHUE CEJICKIIUU U JomecTukauu. Yuenue H.W.
BapuiioBa 0 1eHTpax MPOUCXOXKACHUS U MHOTO0Opa3usi KyJbTYPHBIX PACTCHHA.
Ponb cenexuuu B cCO3AaHUM COPTOB PACTEHUMN U MOPOJI KUBOTHBIX. CopT, opoa,
TaMM. 3aKOH IOMOJIOTHUYECKHMX PSIOB B HACIEACTBEHHOM m3MeHuuBoctu H.U.
BaBuioBa, ero 3HaueHue 7151 CENEKUUOHHON PabOTHI.

Metoabl  ceneKIMOHHOW paboThl. VICKyCCTBEHHBIM OTOOp: MacCOBBIA H
WHIUBUYAJIbHBIN. Oransl KOMOMHAIIMOHHOMN CCJICKIIMH. HcnreiTanue
MPOU3BOJUTENICH MO TOTOMCTBY. OTOOp MO TEHOTHIY C IMOMOIIBIO OIEHKU
(dbeHoTHa NOTOMCTBA U OTOOP 10 TeHOTHUITY ¢ IoMolkio aHanuza JJHK.
HckyccTBeHHBIN MyTareHe3 Kak METo/1 CEIeKIIMOHHOW pa0oThl. PagnanvoHHbIi 1
XUMHUYECKUM MyTareHe3 Kak MCTOYHUK MyTaluid Yy KyJbTYpHBIX ¢opM
opranu3MoB. Fcrnonb30BaHME TE€HOMHOIO pEIAaKTUPOBAHHS U METOHOB
pexomOuHaHTHBIX JIHK 11151 mosrydeHust HCXOAHOTo MaTepraia Jilsl CeEeKIIHH.
[Tonyuenue nmonurionaoB. BuyTpuBunoBas rudpuausanus. biuskopoactseHHoe
CKpelIuBanue, uim nHOpuauHr. HepoacTBeHHOE CKpelMBaHue, WU ayTOPUIUHT.
I'ereposuc u ero npuunnel. Mcnonb3oBanue rereposuca B cenekiuu. OtaanéHnas
rudpuauzanus. [Ipeogonenue Oecronusi MEXBUIOBBIX THOpHIOB. JlocTHKeHUS

CEJICKLIMU PACTEHUI U JKUBOTHBIX

3.7

OOBEKTHI, UCIIOJIb3YEMbIE B OMOTEXHOJIOIMH, — KJIETOUHBIE U TKaHEBBIE KYJIbTYPBHI,
MUKpPOOPTaHU3Mbl, HUX XapakTEepUCTUKA. TpaJulMOHHAs OHOTEXHOJIOTHUS:
XJIeOONeUeHHe,  MOJIY4YEHUE  KHCIOMOJIOYHBIX  INPOAYKTOB,  BHUHOJEIHE.
Muxkpobuonornueckuii cuHTe3. OOBEKTHl MHKPOOMOJOTMYECKUX TEXHOJIOTUH.
IIpousBoncTBO  Oenka, aMHHOKUCIOT W BHUTaMHMHOB.  VIcKyccTBeHHOE
OIUIOAOTBOpEHUE. PEKOHCTpyKIMs SHULEKIETOK M KIOHHPOBAaHUE >KUBOTHBIX.
Meroa TpaHCIIIIaHTaUU SAEP KIETOK.

XpoMOCOMHass M Te€HHas HHXeHepusa. VICKyCCTBEHHBIM CHUHTE3 Te€Ha |
KoHCTpyupoBaHue pexkomOuHaHTHbIX JIHK. JlocTmkeHus M TNepCreKTHBbI
XpPOMOCOMHOM M TE€HHOHM WHXEeHepuu. MeaunuHckue OHOTEXHOJIOTHH.

Hcnonbs30BaHKnE CTBOIOBBIX KJIETOK

Cucrema u MHOFOO6pa3I/Ie OpraHU4Y€CKOIro MUpa

4.1

buomornveckoe  pasHooOpazue  opraHm3moB.  CoBpeMeHHas  cuUCTeMa
opraHudeckoro wmwupa. llpuHIMNB Ki1accupukanuu opraHu3MoB. OCHOBHBIE
CHCTEMaTUYeCKHEe IPYIIbl OPraHU3MOB.

OCOOCHHOCTH CTPOCHHS W JKU3HEACATEIBHOCTH OJHOKJIETOYHBIX OPTraHM3MOB.
bakrepun, apxeu, OHOKJIETOYHBIE TPUOBI, OJHOKIECTOYHBIE BOJIOPOCIH, JAPYTHE
npoTucThl. KosoHnanbHble opranu3Mbl. J[BHkeHne OJHOKIETOUYHBIX OPTaHU3MOB:
amMEOOUTHOE, JKT'YTHKOBOE, pECHUYHOE. 3allluTa y OJHOKJIETOYHBIX OPraHU3MOB.

Pa3,[[pa)i(I/IMOCTB Y OAHOKJICTOYHBIX OPraHU3MOB. Takcucel




4.2

MHoroxkJjieTouHble pacTeHHs. B3anMOCBs3b YacTeil MHOTOKJIETOYHOTO OpPraHU3Ma.
Tkanu, opraibl ¥ CUCTEMbI OPraHOB MHOTOKJIETOUYHOro opraHuszma. Opranuszm
Kak enuHoe uenoe. TkaHum pacteHuid. TuUIbI PaCTUTENBHBIX TKAHEH:
oOpaszoBarenibHas, IOKPOBHAs, TMPOBOJMAIIAS, OCHOBHAs, MEXaHHUYECKasl.

OcoOenHocTu cTpoeHws], QYHKIUI U PACIIONOXKESHHS TKAaHEH B OpraHax pacTCHUN

4.3

BereraruBHble U reHEpaTUBHBIE OpPraHbl pacTeHU. OyHKIUKU OPraHOB U CUCTEM
opranoB. Kapkac pactenunii. [[BU>KE€HHE MHOTOKJIETOYHBIX PACTEHUI: TPOIIU3MBI U
Hactuu. IlornomieHue BOABI, YIJIEKUCIOrO ra3a W MUHEPAIBHBIX BEILECTB
pacrenusimu. Jlpixanue pactenuil. uddysus ra3oB yepe3 MOBEPXHOCTb KIETKH.
TpancnopTHele cuctembl pacTeHuil. Bblaenenue y pacrenuil. 3amura Yy
MHOTOKJIETOUHbIX pacTtenuil. Kyrukyna. CpeacTtBa macCUBHOM M XUMHYECKOH
3amuThl. DUTOHIUABI.

PaznpaxxumMocTs M perynsauus y opraHu3MmoB. Pa3npaxumocTs M perymisuus y

MHOTI'OKJICTOYHBIX paCTeHHﬁ. PocToBrle BelmiecTBa U UX 3HAUYCHUE

4.5

MHOTOKJIEeTOYHBIE  JKMBOTHBIC. B3amMOCBI3bL  YacTeil  MHOTOKJICTOYHOTO
opranu3ma. TKaHU, OpraHbl U CUCTEMbl OPraHOB MHOTOKJIETOYHOI'O OpraHu3Ma.
Opranusm kak eauHoe nenoe. ['omeocta3. TkaHu >KMBOTHBIX W 4Ye€JOBeKa. THIIbI
JKMBOTHBIX TKaHEW: SIUTEIHAIbHASA, COCIWHUTENbHASA, MbIIICYHAs, HEpPBHAs.
OcoOenHoctr cTpocHMs, (YHKIIUH H PACIONOXKCHHS TKaHEW B oOpraHax

JKHNBOTHBIX H YCJIOBCKaA

4.6

Oprasbl U CUCTEMBbl OPraHOB XUBOTHBIX. DYHKIIMK OPraHOB M CHUCTEM OPTaHOB.
Omnopa Tena opraHu3moB. CKeleTbl OJHOKIJIETOYHBIX M MHOTOKJIETOYHBIX
XKUBOTHBbIX. HapyxxHblii U BHyTpeHHUH ckeneT. CTpoeHHEe W THUIbl COCAMHEHUS
KOCTEH.

JIBM>KeHHEe MHOTOKJIETOYHBIX KHUBOTHBIX. IluTtanue kuBOTHBIX. IluTanue
MO3BOHOYHBIX JKUBOTHBIX. JIpIxaHue kuBOTHBIX. KoxkHoe npixanue. JXKabepHoe u
JIErOYHOE JbIXaHUE.

JIpIXxaHue TO3BOHOYHBIX >KMBOTHBIX. OJBOJIOIMOHHOE YCJIOKHEHHE CTPOCHUS
JIETKUX TTO3BOHOYHBIX JKMBOTHBIX. J[pIxaTenbHas cucTemMa ueiioBeka. MexaHu3Mm
BEHTWJSILIMM JIETKUX y MNOTHL Y MIIEKONUTAOUIMX. TpaHCIIOPT BEIIECTB Yy
opraHu3moB. TpaHCHOPT BeUIECTB Yy *XKMBOTHBIX. KpoBeHOcHass cucrtemMa u eé
opranbl.  KpoBeHOCHas  cucrema  MO3BOHOYHBIX  JKMBOTHBIX.  Kpyru
KpOBOOOpaIeHusi. JBOJIONMOHHBIE  YCIOXXHEHUSI CTPOCHHS KPOBEHOCHOU
CHUCTEMBI TO3BOHOYHBIX XMBOTHBIX. BbIieneHue y opraHu3MoB. Beinenenue y
*KUBOTHBIX. COKpaTtuTenbHble Bakyon. Opranbl BeiaeneHus. CBs3b MOJIOCTH Tea
C KPOBEHOCHOM W BBIICJIUTEIIBHON cucTeMaMu. BpineneHne y MO3BOHOYHBIX
KUBOTHBIX. 3aliiTa Yy MHOTOKJIETOYHBIX JKMBOTHBIX. [lOKpOBBI W HX

MIPOU3BOJIHBIE.




PazgpaxuMocTs U peryisnus y opraHu3smMoB. Pa3ipakuMocTh y OJJHOKJIETOYHBIX
opranu3MoB. Takcuchl. PaznpaXMMOCTh W pEerynsauuss y MHOTOKJIETOYHBIX
pacteHuil. PocToBble BEMIECTBA U UX 3HAYEHHUE.

HepBHas cuctema u peduieKTopHas peryysilus y MHOTOKJIETOYHBIX KHBOTHBIX.
HepBHas cuctema u e€ otaesnsl. DBOMIOLMOHHOE YCI0)KHEHUE CTPOEHUS] HEPBHOM
CHCTEMBI y KHBOTHBIX.

PazpaGoTka anropuTMoB W mporpamMm uig >(PQPEeKTHBHON (QyHKIMOHATBHOU
aHHOTAllUM  TE€HOMOB,  TPAHCKPUITOMOB,  TPOTEOMOB,  MeTabOJIIOMOB

MHUKPOOPraHu3mMoB, paCTCHHﬁ, KHUBOTHBIX U YCJIOBCKA

OpraHmM YCJIOBEKA U €TI0 3I0POBEE

5.1

Opransl ¥ cUCTEMBI OPTaHOB 4YenoBeKa. OTAesbl TOJIOBHOTO MO3Tra MO3BOHOYHBIX
KHUBOTHBIX. Pedmekc u pedumekropnas ngyra. be3ycioBHble U yCIIOBHBIE
peduexcel. I'ymopanbHast peryinsiuuss M SHAOKPHHHAs CHCTEMa JKUBOTHBIX U
yesoBeKa. JKene3bl S9HAOKPUHHOM CUCTEMBI U UX TOPMOHBI. JlelicTBHE TOPMOHOB.
B3anMocBsI3p HEpBHOW M SHIOKPHUHHOH cucTeM. [ umortamamo-runodusapHas

cucrema. Peduekc u pediiekropHast gyra. be3ycioBHbIE U YCIOBHBIE pe(IEKCHI

5.2

3amuTa opranu3Ma oT Oone3neil. UMMyHHast cuctema denoBeka. Kierounsril u
TYMOPJIbHBIA MMMYHHTET. BpOXAEHHBIH, TPHOOPETEHHBIN CcrenupuIecKuii
UMMYyHHUTET. Teopuss  KIOHaJNbHO-ceNeKTUBHOro ummyHurera (I1.Dpmux,
®.M.bepuer, C.ToneraBa). BocmamuTenbHble OTBETHl OpPraHu3moB. Poib

BPOXXJIEHHOTO UIMMYHUTETA B Pa3BUTUU CHUCTEMHBIX 3a00JI€BaHHIA

5.3

KpoBeHnocHast cuctema u e€ opranbl. Cep/ie, KpOBEHOCHBIE COCYAbl U KpPOBb.

Kpyru xpoBooOpaienus. Pabora cepaua u e€ peryasuus

5.4

Z[LIX&HI/IC YCJIOBCKaA. I[Hq)(by:’»l/l}l ra3oB 4€peE3 MOBCPXHOCTH KIICTKU. I[BIX&TCHBH&SI
CUCTCMA YCJIOBCKA. I[LIXaTeJ'ILHaH MMOBCPXHOCTD. PCFYJISII_[I/IH JBIXaHU.

JlpixarenbHble 00BEMBI

5.5

[MumeBapuTtenbHas cuctema dyenoBeka. OTHenbl MUILEBAPUTEIBLHOTO TpPAKTa.
[InmeBapurensHble  Kene3bl.  BHYTPUIIONOCTHOE M BHYTPHUKIIETOYHOE

MUIIEBApEHUE

5.6

ITokpoBbl M ux npousBoansle. Opranbsl BbiaeneHus. [louku. Crtpoenue u
¢byHKIIMOHUpOoBaHUE HedpoHa. DMIIbTpalys, ceKpelus 1 o0paTHOE BCachblBaHHE

KaK MCXaHU3MBbI pa60TBI OpraHOB BbIACJICHU. O6pa3OBaHI/IC MOYH Yy 4CJIOBCKa

5.7

HBI/I)KGHI/IG YJeJloOBeKa: MbImeyHas cucrema. CKelleTHBIC MBIIINObLI 1 HUX pa60Ta.

CTpOCHI/IC U TUIIBI COEIUHEHUS KOCTeH

TeOpI/I}I 3BOIIOLMY. Pa3BuTHe *KU3HU Ha 3emiie

6.1

OpomonnonHass  Teopust Y.  JlapBuna. [IpennocbUlku  BO3HUKHOBEHHS

napBuHu3Ma. JKu3Hp 1 Hay4yHas AestenbHocTh Y. [JapBuHa.




JIBrokymue cwiibl dBoToNMH BUIOB 1o Y. JlapBuHY (BbICOKass MHTEHCHUBHOCTH
pa3MHOXXEHUS OpIraHM3MOB, HACJEACTBEHHAas M3MEHYMBOCTh, OoprOa 3a
CYLIECTBOBAHME, ECTECTBEHHBIN U HCKYCCTBEHHBIN 0TOOD).

Odopmnenne cunrernueckor teopuu sBomtonuu (CTD). HeltpansHas teopus
sBosonu. CoBpeMEeHHasi 3BOJIOIMOHHAs Ouoorus. 3HaueHUE SBOJIIOIIMOHHOM

TEOpUH B (OPMUPOBAHUH €CTECTBEHHO-HAYYHOU KAPTUHBI MUPA

6.2

IMonmynsauus kak sjeMeHTapHass enuHuna s3Bositolud. COBpEMEHHBIE METO[bI
OLIEHKH TEHETUYECKOro pa3sHooOpa3ust M CTPYKTYpbl mnomyisiuuil. M3meHenue
reHooHa TOMYJSIUM KaK 3JIEMEHTApHOE SBOJIIOLIMOHHOE SIBIICHHE. 3aKOH
reHeTudeckoro paHoBecus k. Xapau, B. BaiinOepra.

OneMeHTapHble (AKTOphl (IBMDXKYIIME CHJIBI) 3BOJIIOLMHU. MyTalMOHHBIN
nporecc. KomOunatuBHas wu3MeHuuBOCTh. [Jlpeiid reHoB — ciydaiiHble
HEHANpaBJICHHbIE W3MEHEHHsS 4YacToT aiulenieil B momymsauusix. OQQexT
OCHOBATEJISL. Murpanuu. N3onsmust HOMYJISII: reorpaduueckas
(mpoctpaHcTBeHHas ), Orojgorudeckas (penpoayKTUBHASA).

EcrecTBennblii  orOop — HampaBistonmii  ¢dakTop dBomonuu.  DopMbI
€CTeCTBEHHOTO  OTOOpa: JBWKYIIWH, CTAaOMIM3UPYIOIIUH, pa3pbIBAIONIHIA
(mu3pynrusHbii). [TonoBoit oT6Op.

IIpucnocoOaeHHOCTh ~ OPraHU3MOB  KaK  pe3ylbTaT  MHUKPO3BOJIOLUU.
Bo3HukHOBeHHE  MpHUCIIOCOONCHMM Yy  OopraHu3smMoB.  ApoMop¢do3bl U
uanoanantanuu. [IpuMeps! npucrnocobieHnii y opranuzMoB. OTHOCHUTEIBHOCTD
IPUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepum U CTpykTypa. BumooOpa3oBaHume Kak pe3ysibTaT
MUKpO3BOJIIOLUHU. M3omsauus — kimrodeBod ¢akrtop BuIooOpasoBanus. Ilytn u
CIIOCOOBI BH1000pa30BaHUS: AJIONaTPUIECKOE (reorpaduueckoe),
CHUMITaTpUYecKoe  (IKOJIOTHYECKOE),  «MTHOBEHHOE»  (HOJIMIUIOWIU3alNs,
ruOpuau3anys). JnmurenbHOCTh HBOIIOIMOHHBIX TPOIIECCOB.

Mexanu3msl GOpMUPOBAHUS OHMOJIOTHYECKOTO Pa3HOOOpa3Hs.

Ponb 3BonOLIMOHHON OMOSIOTHU B Pa3pabOTKE HAyYHBIX METO/J0B COXpPaHEHUs
O6uopazHooOpasns. MHKpPOIBOJIOLKS M KO3BOJIOLHMS Mapa3uTOB U UX XO3s€B.
MexaHu3mbl (OPMUPOBAHUS YCTOHUMBOCTU K aHTUOMOTHKAM U CIIOCOOBI OOPHObI

C HeN

6.3

Metoapl n3ydyeHus Makpol3Boironuu. IlaseoHTomornyeckue MeTonbl U3YUEHMS
sBomtorun. [lepexoansie popMbl U PUIOTEHETUYECKHE PSIbI OPTAHU3MOB.
buoreorpaguueckue Meroasl uzyueHus 3oitonuu. CpaBHeHue Quopsl U (hayHbl
MaTepuKOB M OCTpOBOB. buoreorpaduueckue obmactu 3emnn. Bumbi-sHIeMuKy u
PEJUKTEI.

3M6pI/IOJ'IOFI/ILICCKI/IC n CpaBHI/ITCJ'ILHO-MOp(I)OJIOFI/I‘{eCKI/IC MCTOAbl H3YyYCHUA




IBOJIONUK. [ C€HETHYEeCKHEe MEXaHWU3MbI JBOJIIOIIMM OHTOTEHE3a W TOSBICHHS
9BOJIOIINMOHHBIX HOBIICCTB. I"'omonoruuneie u AHAJIOTUYHBIC OpraHbl.
PynumenrtapHele  oprambl M araBu3Mbl.  MOJIEKYISIPHO-T€HETHYECKHUE,
OMOXMMHUYECKHE W  MaTeMaTHYeCKHE  METOJIbl  HM3YYCHHUS  DBOIIOIUH.
I'omonoruunsie rerpl. COBpeMEHHBIE METOJbI TOCTPOCHHUS (PHIOTEHETUYCCKUX
JIEPEBbHEB.

XPOMOCOMHBIE MYTAIMH U SBOJIIOLINS TCHOMOB.

OOmue 3akoHOMEpHOCTH (MpaBWia) 3BOJONUU. HeoOpaTUMOCTh HBOIIOIHU.

A,I[aHTI/IBHaH paauanus. HepaBHOMepHOCTB TEMIIOB 3BOJIFOIITMHN

6.4

Hayunple rumore3bl MNPOUCXOXKICHHS JKU3HHM Ha 3emiie. AOHOreHe3 H
naHcnepmus. JloHay4Hble MPeICTaBICHUS O 3aPOKICHUH KU3HU (KPEALIHIOHU3M).
['mnore3a MOCTOSTHHOTO CaMO3apOKACHUS KU3HU U €€ OMPOBEPIKEHUE OINBITAMHU
®. Pemu, JI. Cnammanumanm, JI. Tlactepa. IlpoucxoxneHue XKU3HU U
acTpoOHOoJIOTHS.

OcHoBHbIE 3Tallbl HEOpraHMYecKod 3Boitouuu. [lmaneTapHas (reosoruyeckas)
SBONIIONIMSL. XHMHYECKash JBONIOLUUA. AOHOTeHHBI CHHTE3 OpPraHu4ecKux
BemiectB u3 Heopranmdeckux. Omeir C. Mwuutepa u I'. HOpu. OGpa3zoBanme
nosuMepoB u3 MoHoMmepoB. KoauepBatHas rumnoreza A.M. Onapuna, rumoresa
nepBuuHoro OynpoHa JIx. XomneiliHa, reHerudeckas rumote3a . Mémnepa.
Pu6osumer (T. Yek) um runoresa «vupa PHK» V. I'mnbepra. dopmupoBanue
MeMOpaH U BO3SHUKHOBEHHE MPOTOKJICTKH.

Wctopust 3emnn u metonsl e€ usydyeHus. Vckonaemple OpraHMuecKUe OCTaTKH.
I'eoxponomnorust u e€ meronsl. OTHOCUTENbHAS U a0COJIIOTHAS I€OXPOHOJIOTHS.
I'eoxpoHonornyeckast mKasa: 30Hbl, 3pbl, IEPUOJIBL, FTOXH.

Hauanensie 3Tansl oprannyeckoil 3posonuu. [losBieHne v 3BOMOIUS MEPBBIX
KJIETOK. OBONIONMA MeTabonu3ma. BO3HMKHOBEHHWE TMEpPBBIX HIKOCHUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOMIIEHKHU KaK aHaJIoT MEePBBIX Ha 3eMyie COOOIECTB.
Crpomaronutsl. [IpokapruoThl 1 3yKapHOTBHI.

[Ipoucxoxaenue sykapuoT (cHUMOHOreHe3). DBOJIIOLMOHHOE IPOUCXOXKIACHUE
BUpYycoB. IIponcxokeHne MHOIOKJIETOUHBIX OpraHu3MoB. Bo3HHMKHOBEHHE
OCHOBHBIX I'PYIIII MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Talbl 3BOMIOUMU BBICHIMX pacTeHU. OcHOBHBIE apoMop(O3bI
pactenuii. Beixon pacrenmit Ha cymy. [losiBneHume CHoOpoOBBIX pacTeHHH U
3aBoeBaHne MMM cymu. CemeHHble pacTeHus. [IpoucxoxaeHue IBETKOBBIX
pPacTeHM.

OcCHOBHBIE 3Tambl HBOMIONMU KUBOTHOTO Mupa. OCHOBHBIE apoMopdo3bl
KUBOTHBIX. Bennckas ¢ayna. KemOpuiickuii B3pbIB — MOSIBJIEHHE COBPEMEHHBIX
TumnoB. [lepBrie XopaoBbIe KUBOTHBIE. JKU3HD B BOJIE. DBOMIOIMS TO3BOHOYHBIX.

[Tpoucxoxaenue ampuobuit u pentwimid. IIporcxoxaeHne MIEKONUTAIOUINX U




ntun. [IpuHnun kmrodyeBoro apomopdosa. OcBoeHHe O€CIO3BOHOYHBIMM U
II03BOHOYHBIMU KUBOTHBIMU CYIIIH.

Pa3BuTHe xu3HM Ha 3eMiie 10 ApaM U NEpUOaM: apXei, poTepo30i, MaIeo30u,
Me3030H, KalHOo30#. OOmas XxapakTepucTHKa KiIUMaTa W TeO0JOrHYeCKHX
nporeccoB. [losBneHne U pacBeT XapaKTepHbIX OPraHU3MOB. YTiIe00pa3oBaHue:
€ro yCIIOBHS U BIIMSHUE HA Ta30BBIN COCTaB aTMoc(hephl.

MaccoBble BBIMMpPaHUS — DKOJIOTMYECKHME KpU3HChl npouuroro. Ilpmumnsl n
CIIEICTBUSL MAacCOBBIX BbIMHpaHui. COBPEMEHHBIN 3KOJIOTMYECKUN KPU3UC, €TI0

0COOEHHOCTH

6.5

Pasnenst m 3agmaunm  aHTtpomosorud. Metonel anTponosiorud. CraHOBIIEHUE
MPEACTABICHUHN O MPOUCXOKACHUH YeoBeKa. COBPEMEHHbBIE HAYUHbIE TEOPUH.
CxoacTBO 4yenmoBeKa C KUBOTHBIMU. CHCTEMAaTHYECKOE MOJIOKEHUE YEIOBEKa.
CBuuerenbcTBa  CXOJACTBA  YEJNOBEKAa C  JKMBOTHBIMH:  CPAaBHUTEIBHO-
MOp(OJIOTHYECKHE, AMOPHOJIOTUYECKHE, (U3H0I0T0-OMOXMMHYECKHE,
noBegeH4Yeckrne. OTInYms YeloBeKa OT )KMBOTHBIX. [IpAMOXOXKIEHNE U KOMILIIEKC
CBA3aHHBIX C HUM MPU3HAKOB. PazBuTHE rOJOBHOTO MO3ra U BTOPOIl CUTHAJIbHOMN
CHCTEMBI.

JBmwxymme cuibl ((akTopbl) aHTPONOreHe3a: OHMOJIOTHYECKHE, COIMAaIbHEIE.
CooTHolieHrne OMOIOTHYECKUX M COIUAIBHBIX (DAKTOPOB B aHTPOIOTEHE3E.
OCHOBHBIE CTaANU aHTPOIIOreHe3a. ABCTPATIONUTEKH — ABYHOTHE MIPEAKH JIFOJIEH.
UYenoBek  yMmenbld, IN€pBblE  M3TOTOBIEHUA  Opyaud  Tpyna. Yenosek
MPSMOXOJISAIIUMNA U TEpBBIA BBIXOA JIOACH 3a mpenensl Adpuku. Yemosek
reiaensoeprckuii — oOLIMI MpeoK HeaHIepTalbCKOro YelloBeKa M YelloBeKa
pazymHOro. YenoBek HEaHIEPTAIbCKUN KaK BUJ JIOJEH XOJIOAHOIO KiIUMaTa.
UenoBek pa3yMHbI COBPEMEHHOIO THIIA, JICHUCOBCKUH 4YEJIOBEK, OCBOEHHUE
KOHTHMHEHTOB 32 IpenenamMu AQpukH.

DOBOJIIOLIMSL  COBPEMEHHOI'0 4YeloBeka. EcTecTBeHHbI 0TOOp B MOMYNALHUAX
yenoBeka. MyTalMoHHBIH mporiecc U nonumopdusm. [lonmynsnnoHHbIE BOJHBI,
npeiid reHoB, Murpanus 1 «3GPEeKT oCHOBATENS» B MOMYJSIUSIX COBPEMEHHOTO
YeJI0BEKA.

Yenoseueckue pacel. Ilomstue o pace. bonpmme pacel:  eBponeouaHast
(eBpaswmiickasi), aBCTpaJlo-HETpOWJHAs  (9KBaTOpHAlIbHAsl),  MOHTOJOMJIHAS
(asmaTcko-aMepuKaHCcKasi). Bpemss u myTu pacceieHHs] uyeloBeKa MO IUIaHETe.
EnuncTtBOo  wenoBeueckux pac. HaydHas  HECOCTOSATENBHOCTH — pacH3Ma.
ITpucnocoOaeHHOCTh YelloBeKa K pa3HbIM YCIOBHSM OKpYXarolled Cpersl.
Bnusiaue reorpaduyeckoit cpeasl M apeiia reHoB Ha Mopdosoruio u

(hU3HOIOTHIO YeloBeKa

OKOCHUCTEMBI U MNpUuCymue UM 3aKOHOMCPHOCTU




7.1

Pasnens! u 3anaun 3xon0oruu. CBsA3b SKOJIOTMH C APYTUMU HAYKAMHU.
Meronsl skonoruu. IloneBble HaOmogeHHs. OKCHEPUMEHTHl B  HKOJOIMU:
IIpUpoAHblE U JaboparopHble. MojenupoBaHue B 3KOJOTMU. MOHUTOPHUHT

OKPY’KaloIel Cpe/Ibl: JIOKAIbHBINA, PETHOHATBHBIA U TTI00aTbHBIN

7.2

Okonorndyeckue (akTopsl M 3aKOHOMEpHOCTH HMX JneiictBusa. Kiaccubukarms
9KOJIOTUYECKUX  (PAKTOpOB: abuoTHYecKHe, OMOTHYECKUE, aHTPOIOIECHHbIE.
OOme 3aKOHOMEpPHOCTH JEHCTBHMS 3Kojorudeckux (akropos. IIpasuio
munnmyma (K. dnpenrens, FO. JIuOux). TonepaHTHOCTb. DBpUOHOHTHBIE M
CTEeHOOMOHTHBIE OPTaHU3MBI.

AbGuoTtndeckue ¢aktopel. CBET Kak dKojoruueckuit (axrop. JleicTBUEe pa3HBIX
YY4aCTKOB COJIHEYHOIO CIEKTpa Ha OPraHU3Mbl. OKOJOTMYECKHE TIPYIIIbI
pacTeHM M JKMBOTHBIX 10 OTHOLICHMIO K cBeTy. CHUrHajbHass poJib CBETa.
doroneproausm.

Temmeparypa kak oSkoJormueckuii Qaxrop. JledicTBue Temmeparypbl Ha
opranusmsl. [ToMKuIOTEpMHBIE U TOMOHOTEPMHBIE OpraHU3Mbl. DBPUTEPMHbBIE U
CTCHOTEPMHBIE OPTaHU3MBI.

Bnaxxnocte kak 3konorudeckuil ¢akrtop. IlpucnocoOnenuss pacteHuidt k
MOJIJIEPKaHUIO0 BOJHOTO Oananca. Kimaccudukaius pacTeHU MO OTHOIICHUIO K
Bojie. [IpucmocoOeHns )KUBOTHBIX K M3MEHEHHUIO BOJTHOTO PEXKHIMA.

Cpenpl oOuTaHMs OPraHMW3MOB: BOJHAs, HA3eMHO-BO3/AYILHAs, I1OYBEHHas,
ryOMHHAs — MOJANOYBEHHAs, BHYTpUOpraHu3MeHHas. DU3NKO-XUMHUYECKUE
0ocoOeHHOCTH cpen oOuTaHusi opraHm3MoB. [IpucmocoOneHusi OpraHu3MOB K
KU3HU B Pa3HBIX CpeIax.

buonoruueckue putmsl. BHemHne u BHyrpeHHUE pUTMbL. CyTOYHBIE U TOJAMYHBIE
putMbl. [IpucrnocoOaeHHOCTh OPraHU3MOB K CE30HHBIM HM3MEHEHUSIM YCIIOBHM
KU3HU.

Xuznennoie Gopmbl opranu3MoB. [loHsTHe o xu3HeHHOU (opme. KuzHeHHBIE
(GbopMBI pacTeHMii: NepeBbs, KYCTapHUKH, KYCTapHUYKH, MHOTOJIETHHE TpPaBbI,
oJHoJeTHUE TpaBbl. JKuzHeHHbIE (POPMBI KUBOTHBIX: THIPOOMOHTHI, T€OOHOHTHI,
a’3poOnoHTBI. OCOOEHHOCTH CTPOEHMS U 00pa3a KU3HU.

buotnueckue ¢akropbl. Buasl OMOTHUECKHX B3aUMOJEHCTBUI: KOHKYPEHLIHS,
XMIIHUYECTBO, cUMOMO03 U ero (opmel. [lapazutusm, xoomepauus, MyTyalausM,
KOMMEHCAJIN3M (KBapTHPAHTCTBO, HaXJICOHUYECTBO). Herpoduueckue
B3auMoJeiicTBUs  (Tonmuueckue, (Qopuueckue, (¢dadbpuueckue). 3HAUEHUE
OMOTMYECKMX B3aUMOJCHCTBUN JJIsi CYIIECTBOBAHUS OPTraHU3MOB B Cpele

oOutanus. [IpUHIMNI KOHKYPEHTHOTO UCKITIOYEHHUS

7.3

OKOJIOTUYECKHE XapaKTCPUCTUKU TIOIMYJIALIUHA. HOHyJ'IHLII/IH KaKk OHMOJIorHYecKast

cucrema. Pojab HEOJHOPOAHOCTH Cpeabl, PU3NUECKUX 0apbepoB U OCOOEHHOCTEN




Ouo0ruM BUJIOB B (DOPMHPOBAHUH MPOCTPAHCTBEHHON CTPYKTYpPbHI MOMYJSLUMN.
OcHOBHbIE TMOKa3aTeNN MOIMYJSLMHU: YUCIEHHOCTb, IJIOTHOCTb, BO3pacTHas U
[I0JIOBAsi CTPYKTypa, pOXKIAEMOCTb, IPUPOCT, TEMII POCTA, CMEPTHOCTD,
MUTpalysl.

Dkosiornyeckasi CTpykTypa nonyasauuu. OIEHKa YHCIEHHOCTH MOIMYJISLHUU.
JluHaMuKa nomyisuuu U e€ peryisiuus. buoTudeckuil moreHuuan MOIyJIsuu.
MonenupoBanue auHamMMKu —nonyiasuud.  KpuBble  pocTra  YMCIEHHOCTH
nonyisauu. KpuBble BbDKMBaHUS. Perynsnus 4MCIEHHOCTH MOMYJSLUN: POJIb
(akToOpoB, 3aBUCSANIMX M HE 3aBUCALIMX OT IUIOTHOCTU. OKOJIOTUYECKUE
cTpareruu BUJ0B (r- u K-ctparerun).

[TonsTe 00 SKoJOrMYeckod HuUIIe Buga. MecrooOutanue. MHoOTOMepHas
Mozenb skonormyeckord Humm Jx.M. XarumHcona. Pa3Mepsl 3KonOrmdeckoit
Huiu. [ToTennmanbHas U peaau3oBaHHAs HULIH.

Bun kak cucrema nonymsuuii. Apeansl BUIOB. Buibl M MX KU3HEHHbIE
CTpaTeruud.  3aKOHOMEPHOCTH  TOBEIECHUS W MUTpPAlMid  KUBOTHBIX.

buonornueckue nHBa3zun JYKCPOAHBIX BUIOB
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CooOmiectBa opranu3moB. buoneHo3 u ero crpykrypa. CBsizu Mexay
opraHu3mMamMu B OuWoOIEHO3€. DKOcHCTeMa Kak OTKpeITas cucrema (A.J[x.
Tencnu). @yHKIMOHANbHBIE OJOKM OPraHM3MOB B 3KOCHUCTEME: IPOIYLCHTHI,
KOHCYMEHTHI, peayleHTbl. Tpoduyeckue ypoBHU. Tpoduueckue menu u ceru.
Abuotnyeckue 010ku skocucteM. [TouBbl M mibl B skocucremax. Kpyrosopot
BELIECTB U ITOTOK HEPTUU B IKOCUCTEME.

OcHoOBHBIE TTOKa3aTeNM 3KOCHCTEMBL. buoMacca M mpoxaykuus. DKOJIOTMYECKHE
MUPaMU/IbI YUCETl, 0MOMAacChl U SHEPTUH.

HanpaBrieHHble 3aKOHOMEpPHBIE CMEHBI cO00IIEeCTB — cyKueccuu. [lepBuunbie u
BTOPUYHBIE CYKIIECCUM M WX MPUYMHBI. AHTPOIIOT€HHbIE BO3JCHCTBUS Ha
cykueccun. KimnmakcHoe cooOriectBo. buopasnooOpasue u mojHoTa KpyroBopoTa
BEIIIECTB — OCHOBA YCTOHYMBOCTU COOOIIECTB.

[IpupogHble 3KOCHCTEMBL. AHTPONOTE€HHBIE HKOCUCTEMBI. ATpPO3KOCHCTEMA.
ArporneHos. Paznnuns Mexxay aHTpONOT€HHBIMU U IPUPOTHBIMUA SKOCHCTEMaMHU.
VYpb6oskocucremsl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucTeM. ['opoackas diaopa u
¢dayna. CuHaHTponM3auus ropoAckoil paynsl. bruonorunyeckoe u xo3sicTBeHHOE
3HaYEHUE arpo’KOCUCTEM U ypOOIKOCHCTEM. 3aKOHOMEPHOCTH (HOPMHUPOBAHUS
OCHOBHBIX B3aMMOJICHCTBUI OPraHU3MOB B 3KOCHCTEMAX.

IlepeHoc 3HEpPrUM U BELIECTB MEXAY CMEKHBIMU 3KOCHUCTEMaMU. Y CTOMYNBOCTh
OpPraHM3MOB, TMOMYJALMNA M D3KOCUCTEM B YCIOBHUSAX €CTECTBEHHBIX U

AHTPONOTEHHBIX BO3JACHCTBUI

7.5

buocdepa — oOmeruranerapuas oOomouka 3eMid, T/A€ CYIIECTBYET WU




cymecTtBoBasia >ku3Hb. YueHue B.M. Bepnaackoro o Owmocdepe. ObGmactu
o6uocdeps u e€ coctas. KuBoe BeriecTBo 6nochepsl U ero pyHKIUH.
3aKOHOMEPHOCTH cylecTBoBaHusl Ouocdeprl. OcobeHHOCTH OMochepsl Kak
rnobanbHOM  3KocucTeMbl.  J[MHamMu4eckoe — paBHOBecue B Omocdepe.
KpyroBopoTsl BemecTB u Ouoreoxumuyeckue LHUKIBI (yriaepona, as3ora).
PurmuunOCTS siBNCHMIT B Onocdepe.

3oHanpHOCTH Ouochepbl. [ToHsaTre 0 6uome. OCHOBHBIE OMOMBI CYIIH: TYHIpA,
XBOMHBIE JIeca, CMEIIAHHbIE W IIMPOKOJMCTBEHHBIE JIeCa, CTENH, CaBaHHBI,
MYCTBIHM, TPONHMYECKHE Jieca, BBICOKOTOphS. KimMaT, pacTUTENBHBIN W
KUBOTHBIA MHp OMOMOB CYIIIH.

CtpykTypa U (QyHKIHS JKUBBIX CHCTEM, OLIEHKA MX PECYPCHOTO MOTEHIHANa U

OorocdepHbIX PYHKIIHMA

7.6

DKOJIOTHYECKUE KPU3HCHI U WX NMpHYUHBL. Bo3nelicTBue denoBeka Ha Ouocdepy.
3arpsi3HeHUEe BO3IYIIHOU cpeabl. OxpaHa Bo3ayxa. 3arps3HEHUE BOJAHOU CPEbl.
Oxpana BOAHBIX pecypcoB. Pa3pymienue moussl. OXpaHa MOYBEHHBIX PECYpPCOB.
N3menenue knumara.

AHTpPOIIOr€HHOE BO3JICHCTBUE HAa PACTUTEIbHBIM W >KMBOTHBIM Mup. OxpaHa
PacTUTEIBHOIO U KUBOTHOrO Mupa. OCHOBHbBIE NPHUHIMIIBI OXPaHbl TPUPOJIBI.
Kpacupie kuuru. Ocobo oxpansiembie mpupoansie Tteppuropun (OOIIT).
Boranmndeckue cazpl ¥ 300J0THUYECKHE MTAPKU.

OcCHOBHbIE MPHUHLMIIBI YCTONYMBOIO pA3BUTHUS YEJIOBEYECTBA M IPUPOJIBI.
PammonanbHOe  MPUPOIOIONB30BAaHME M COXpPAaHEHHWE  OMOJOTWYECKOTro

pazHooOpa3us 3eMiu




YYEBHO-METOJINUYECKOE OBECIIEYHEHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYHEHUKA

METOIUYECKHUE MATEPHUAJIBI IJI51 YYUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCBI CETU

HUHTEPHET



