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MOSACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ydeOHOMy mpeamety «buonorus» (mamnee - OwojoTHs) Ha
ypOBHE cpenHero oduiero oOpa3oBaHHs pa3paboTaHa Ha ocHOBe DenepanbHOTrO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 obpaszoBanuu B Poccuiickoit denepanuny,
dI'OC COO, Konmenuuu mnpernojaBaHus ydeOHoro mnpeaMera «buosorus» u
OCHOBHBIX TOJIOKEHUH (enepanbHOi paboueil mporpaMmbl BOCIIUTAHUS.

Cornacro monoxenussiMm ®PI'OC COO mnpodunbHbe y4yeOHBIE MPEIMETHI,
u3ydyaeMble Ha YIJIyOJIEHHOM YpOBHE, SIBIAIOTCS crocoOoMm nuddepeHimanuu
OoOy4eHHsI Ha YPOBHE CpPEIHEro oO0IIero oOpa3oBaHUS U MPHU3BAHBI OOCCIEUYHTH
MPEEMCTBEHHOCTh MEXKJy OCHOBHBIM OOIIMM, CPEAHUM OOIIUM, CpPEIHUM
po(eCCHOHANTLHBIM M BBICIIUM 0Opa30oBaHUEM. B TO ke BpeMs KaXIblid U3 ITHUX
y4eOHBIX MPEAMETOB JOJDKEH OBITh OPUEHTHUPOBAH HA MPUOPUTETHOE PEIICHUE
o0pa30oBaTeNbHBIX, BOCHUTATEIBHBIX M PA3BUBAIOIIMX 3a/]a4, CBA3AHHBIX C
npodopueHTanueil o0yJamImmuxcs 1 CTUMYJIUPOBAHUEM HHTEpeca K KOHKPETHOM
00JIacCTU HAy4YHOTO 3HAaHUS, CBSI3aHHOTO C OMOJIOTHEN, MEIUIMHOM, SKOJIOTHEH,
MICUXOJIOTUEH, CIIOPTOM WJIM BOEHHBIM JIEJIOM.

[Iporpamma mo ydeOHOMY mnpenmetry «buosiorus» ma€r mnpeacraBieHHE O
Heau M 3ajadax Hu3ydeHus ydeOHoro mpenmera «buonorus» Ha yriayOnéHHOM
YpOBHE, onpeesnseT 00s13aTeIbHoe (MHBAPUAHTHOE) MIPEIMETHOE CO/IEpKAHUE, €r0
CTPYKTYPUPOBAaHHME IO pa3ieliaM M TeMaM, paclpeielieHne MO0 Kiaccam,
PEKOMEHYET MOCIEA0BATEIbHOCTh W3Y4YEHHs YYEOHOro marepuaia ¢ y4ETOM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH Y4eOHOro mpolecca,
BO3pPACTHBIX OCOOEHHOCTEeW oOyuwaromuxcsi. B mnporpamme 10 Ouonoruu
peaNn30BaH TMPUHIUN MPEEMCTBEHHOCTH C HU3y4YeHHEM OWOJIOTMM Ha YpPOBHE
OCHOBHOTO  o0miero  oOpa3oBaHMs, Oyiarojaps 4YeMy  IPOCMATpPUBAETCS
HaMpaBJICHHOCTh HAa  MOCJHEAYIOIIee pa3BUTHE  OUOJIOTHYECKUX  3HAHUU,
OpUEHTHUPOBAHHBIX Ha (HOPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIUICHUS, TMPEJACTaBICHUN O 370pOBOM 00Opasze KU3HU, Ha
BOCIHUTaHUE OEpPEKHOTO0 OTHOIICHUs K OKpyKalollel mnpupoaHou cpeae. B
nporpaMMme Mo OHMOJIOTHU TakkKe IMOKa3aHbl BO3MOXXHOCTH Yy4eOHOro mpeamera
«buonorusiy B peanuzanuu  TpedboBanuii PIOC COO Kk MIaHUPYyEMBIM
JUYHOCTHBIM, METANpeJIMETHbIM M TPEIAMETHBIM pe3yjbTaTaM OOy4YeHUS U B
GbopMHpPOBaHUM OCHOBHBIX BHUJOB y4eOHO-TIO3HABATEIBHOW  JIESITEIIBHOCTH
oOy4Jarommxcsi MO0 OCBOCHHUIO COJepKaHUS OUOJOTHUYECKOTO O00pa3oBaHMsS Ha
YPOBHE CpeAHEro 00111ero 00pa3oBaHuUsl.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpeaHero o0mero oopasoBaHUs
3aBepmiaeT OMOJIOTMUECKOEe O00pa3oBaHWE B IIKOJE W OPUCHTUPOBAH Ha
pacIvpeHue U yriyoJieHHe 3HaHUW 0O0yYaronuxcs O >KUBOW MPHUPOJE, OCHOBAaX



MOJICKYJISIPHOM M KJIETOYHOW OMOJOTHH, SMOPHOJIOTUU U OHOJOTHH Pa3BUTHS,
TE€HETUKH, CEIEKINN, OMOTEXHOJIOIMH, SBOTOLUOHHOIO YUYEHUS U SKOJIOTUH.

Nzyuenne ydeOHOro mnpeamera «buomorus» Ha yriayOlleHHOM YpOBHE
OPUEHTHPOBAHO HA MOJATOTOBKY OOYyYaOIIUXCsS K IMOCIEIYIOIIEMY MOJIYYEHHUIO
OMoNOrMYeckoro  oOpa3oBaHHMA B By3aX W OpraHU3alMAX  CPEIHETO
npodeccuonansHoro oopa3zoBanusi. OCHOBY €ro COAEpKaHUS COCTaBISIET CUCTEMA
OMOJIOTMYECKUX  3HAHWUW, TMIOJYYCHHBIX TMPU H3YYCHHH  OO0y4YarOUUMUCS
COOTBETCTBYIOIIUX CUCTEMATHUUECKUX Pa3fesioB OMOJIOTUH HA YPOBHE OCHOBHOTO
obmiero oopazoBanusi, B 10—11 kiaccax 3TH 3HaHUSA TNOJy4aroT pa3BuTue. Tak,
pacmMpeHsl U yriyojeHbl OWOJIOTMYECKHE 3HAHHUS O PACTEHUSX, YKUBOTHBIX,
rpubax, OakTepusax, OpraHU3ME YEJIOBEKa, OOIMX 3aKOHOMEPHOCTSAX >KU3HH,
JOTIOJTHUTENBHO BKIKOYEHBI OMOJIOrMYECKUE CBEAEHUS TPUKIIAJHOTO U IOMCKOBOIO
XapaKkTepa, KOTOPbIE MOKHO HCIIOJIB30BaTh KAK OPUEHTHUPBI IS MOCIEAYIOIIETO
BbIOOpa mpodeccun. Bo3MokHa Takke HMHTErpanus OWOJIOIMYECKHUX 3HAHUU C
COOTBETCTBYIOIIMMH 3HAaHUSMH, TOJYYEHHBIMU OOYYAIOIIUMHUCS TPH H3YYECHHUH
(bU3UKH, XUMUH, Teorpadui 1 MaTEMaTUKH.

CrpykTypa mnporpammsl 1o ydyeOHOMYy mnpeamery "buonorus" oTpaxaer
CUCTEMHO-YPOBHEBBIH U 3BOJIOLUUOHHBIM MOAXOABl K HU3YYEHHIO OHOJIOTHUH.
CorylacHO UM, U3y4arOTCsl CBOKMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE JUUIS dKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpTraHU3ALMH, BOJIOLMH OPraHUYeCKOro Mrupa Ha 3emiie,
COXpaHEeHUs OHMOJIOTMUYECKOro pa3HooOpaszus 1utaHetsl. Tak, B 10 kmacce
U3y4aloTCsl OCHOBBI MOJIEKYJSIPHOM M KJIETOYHOM OMOJIOrMHM, SMOPHUONOTHHM U
OMOJIOTMM Pa3BUTHUS, TEHETHUKU M CEJIEKUUH, OMOTEXHOJOTMH U CHUHTETUYECKOM
OMOJIOTHH, aKTYaJU3UPYIOTCSA 3HAHUS OOyYaroUIUXCsS IO OOTaHUKE, 300JIOTHH,
aHatoMuu, (usmonorun uenoBeka. B 11 kiacce wu3yyaroTcs SBOJIOLHMOHHOE
y4€HUe, OCHOBBI DKOJIOTUU U yUeHUe 0 Ouocdepe.

VYuebnsiii npeamer «buonorus» mpu3zBaH  00€CIEUUTh  OCBOCHHUE
00y4aroluMHUCs OMOJIOTUYECKUX TEOPUH U 3aKOHOB, UJIeH, IPUHIUIIOB U MPaBUJ,
JIEkKAIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHON KAPTUHBI MUPA, 3HAHUU O
CTPOEHUHU, MHOTooOpa3MM M OCOOCHHOCTSX KJIETKH, OpraHu3Ma, MOIYJISLuH,
OMOLIEHO3a, SKOCUCTEMbI, O BBIIAIOUIMXCS HAYYHBIX JTOCTHUKEHUSX, COBPEMEHHBIX
UCCJIEIOBAaHUSIX B OMOJIOTUH, IPUKIIATHBIX acleKTax OMOJOrHYecKuX 3HaHUM. J{s
pa3BUTUSL M TOJJAEpXKaHUS HHTEpeca OO0ydaromuxcs K OHOJIOTUH Hapsay co
3HAYUTEIBLHBIM 00BEMOM TEOPETUUYECKOr0 MaTepHalia B COJEPKAHUHU POrPAMMBbI
1o OMOJIOTUU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAaHOBJICHHSI U PA3BUTHS
TOM uIu MHOW oOjacTu OWOJIOTHH, BKJIAJAOM OTEUECTBEHHBIX M 3apyOeKHBIX
YUEHBIX B pPEILICHUE BAXKHEUITNX OMOJOTHYECKUX U IKOJIOTUYECKUX MPOOIIEM.

Lenb n3yuenus: yueOHoro npeamera «buonorus» Ha yriyOnéHHOM YpOBHE —
OBJIaJIcHWE  OOy4YalIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAJIbHOMN



OpraHu3alMHi >KUBBIX CHCTEM pa3HOTO paHra © MPUOOPETCHHE YMEHHM
UCIIONb30BaTh 3TH 3HaHUSA B (JOPMUPOBAHMU HMHTEpECa K OMpeAeNEHHON 00iacTu
npo(hecCHOHANBHON AESITeNbHOCTH, CBSI3aHHOW C OHOJIOTHMEH, WM K BBIOODPY
y4eOHOTr0 3aBeICHUS IJIs1 TPOJIOJKEHUS OMOJIOrMYECKOTr0 00pa3oBaHusl.

JocTikeHue 1enu u3ydeHus ydyeOHoro nmnpeamera «buomorus» Ha
yIIyOI€HHOM YpOBHE 00€CTIEUMBACTCS PEIICHUEM CIICIYIOMINX 3aa4:

OCBOEHHUE O00YYAIOMIUMHUCA CHUCTEMbl OMOJIOTUYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHIICTIIHIX, TUIIOTEe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
npaBuiax, COCTABISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTUHY MHUPA; O
CTPOEHUHU, MHOrooOpa3uu U OCOOCHHOCTSX OHUOJOTHYECKUX CHCTEM (KJIETKa,
OpraHu3M, MOMYJIAIHNS, BU, OMOTEOIIeH03, OMocdepa); 0 BELIAOIINXCS OTKPBITHSIX
Y COBPEMEHHBIX MCCIIE0BAHUSAX B OMOJIOTUH;

O3HAKOMJICHHE OOYy4YaloIIMXCd C METOJaMH T[O3HAHMS >KUBOU MPHUPOIBI:
UCCJIEIOBATEILCKUMU  METOJIaMUd  OMOJIOTUYECKUX HayK (MOJEKYJSIpHOW U
KJIETOYHOM OHMOJIOTUH, SMOPHOJOTUA U OWOJIOTMM pa3BUTHUS, TE€HETHKUH U
CEeNIEKIINM, OWOTEXHOJOTUU W CHHTETHYECKOW OHWOJIOTHUH, TMaJCOHTOJIOTHH,
DKOJIOTMH);  METOAAaMH  CaMOCTOSITEIBHOTO  TIPOBEIEHUS  OMOJOTMYECKHX
uccienoBaHU B JjabopaTtopum M B mpupone (HaOmoJeHue, H3MEpEHUe,
HKCIIEPUMEHT, MOJICTTUPOBAHME);

OBJIaJICHHE OOYyYarOUIMMHUCA YMEHHUSMHU: CaMOCTOSTEIbHO  HaXOIWTh,
aHAIM3UPOBaTh W MCIOJIb30BaTh OMOJIOTMYECKYI0 HMH(POPMALIMIO; IOJIb30BATHCS
OMOJOTUYECKOM TEPMUHOJIOTHEH M CHUMBOJIMKOM; YCTAaHaBIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJIOTUM M  COIIMAIBHO-3KOHOMHUYECKUMH U  IKOJOTUYECKUMHU
npo0jemMaMu 4YeOBEYECTBA; OILICHUBATh IOCIEACTBUS CBOCH NEATETLHOCTH 10
OTHOIIICHUIO K OKpYXKalIleld NpUPOAHON cpeae, COOCTBEHHOMY 370POBBIO U
3I0POBBIO  OKPYXKAIOIIUX  JIIOJIeH; OOOCHOBBIBAaTH W COONIOJATH  MEPBI
npodriiakTUK WHGEKITMOHHBIX 3a00J€BaHUi, MpaBUiia OBEACHUS B MPUPOJAE U
oOecrieueHus: 6€30MacHOCTH COOCTBEHHOW KM3HENEATETLHOCTH B YPE3BBIYANHBIX
CUTyallWsIX ~ MPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa, XapaKTephu30BaTh
COBPEMCHHBIC HAYYHBIC OTKPBITHS B 00JIACTH OHOJIOTHH;

pa3BUTHE Y O0YUaIOIUXCS WHTEIIEKTYalIbHBIX M TBOPUECKHUX CIIOCOOHOCTEMH
B IMpOIlECCE 3HAKOMCTBA C BBIJAIOMIMMUCS OTKPBHITUSAMH KM COBPEMEHHBIMU
UCCJICIOBAHUSIMU B OHWOJIOTUM, PEIIAEMbIMU €10 MPOOJIeMaMH, METOJI0JIOTHEN
OHOJIOTUYECKOTO UCCJIeI0BAHMS, IIPOBEICHHUSI AKCIIEPUMEHTAIIbHBIX
UCCJIEIOBAHUM, pelieHrs] OMOJIOTMYEeCKUX 3a7a4, MOJIECIUPOBAHUSI OMOJIOTUYECKUX
00BEKTOB U MPOIIECCOB;

BOCITUTaHUE y 00YYaIOMUXCsl IIEHHOCTHOTO OTHOIIEHUS K KUBOW TIPHUPOJC B
IIEJIOM U K OTJICTILHBIM €€ 00bEeKTaM U SIBJICHUSIM; (OPMUPOBAHUE IKOJIOTUUECKOH,



TEHETUYECKOH TPAMOTHOCTH, OOMmIeH KyJbTypbl TIOBEIEHUS B TPHUPOJE;
WHTETPAlNHA €CTECTBEHHO-HAYYHBIX 3HAHUN;

npuoOpeTeHrne  OOyYarOIIMMHCS  KOMIIETEHTHOCTH B PalMOHAJILHOM
IPUPOAOIIOIL30BaHUN (COOJIO/ICHNE TPaBUJI TOBEIEHUS B MPHUPOJE, OXPaHbI
BUJIOB, DKOCUCTEM, OUOChephl), COXpaHEHUU COOCTBEHHOIO 3/I0POBBS U 3/I0POBbSI
OKpyXammux Jojned  (cobmomeHuss wMep mnpodunakTuku — 3a00JIeBaHUH,
obecrieueHre 0€30MACHOCTH JKU3HEACATCILHOCTH B UYPE3BBIUAWHBIX CHUTYAITUIX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  HCIOJb30BaHUS
OMOJOTUYECKUX 3HAHUNM U YMEHUHN B TOBCEAHEBHOM JKU3HU;

CO37aHMEe  YCIOBUM  JUIsi  OCO3HAHHOTO  BBIOOpA  OOYyYaIOIIUMHCS
VHIMBUTyaJIbHOU oOpa3zoBaTenbHON TPACKTOPUH, CIIOCOOCTBYIOIIEH
MOCIEAYIONEMY NPOPECCHOHATHHOMY CaMOOIPEICICHNUI0, B COOTBETCTBUH C
WHIMBUTyaJIbHBIMU UHTEPECAMH U MOTPEOHOCTSIMU PETHOHA.

OO611ee YMCI0 YacoB, OTBEICHHBIX HA M3y4YeHHE OUOJIOTMU Ha YIITyOJICHHOM
YpOBHE CpelHero odiero oopazoBanusi, coctapisaer 204 yaca: B 10 kimacce — 102
yaca (3 yaca B Hezento), B 11 kmacce — 102 gaca (3 yaca B HEZIEI0).

OT60p opraHuzanMoHHBIX (HOPM, METOJOB U CPEACTB OOyUeHHS OMOJIOTUU
OCYIIECTBIISIETCS ¢ YYETOM CHElU(pUKU €ro COJep KaHHWs U HaINpaBIECHHOCTH Ha
MPOJOJDKEHHE  OMOJIOTUYECKOro  00pa3oBaHMs B OpraHU3alUsX  CPEIHETo
po¢eCCUOHATIBHOTO U BBICIIIETO 00pa30BaHUsI.

OO0s13aTeNbHBIM YCIOBUEM MPU 00YUEHUU OMOJIOTUU HA YIIIyOJIEHHOM YPOBHE
SBJIIETCSI TIPOBENICHUE JTA0OpPATOPHBIX M TpakTUdeckux padot. Taxxke ydactue
OOy4YaromMXCcs B BBIMOJIHEHUH MPOEKTHBIX M Y4EOHO-MCCIIEI0BATENBCKUX PaboT,
TEMaThKa KOTOPBIX OMPENETSeTCSs yduTeJIeM Ha OCHOBE HMEIOIIMXCA
MaTepHaTbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MMPUPOIHBIX YCIIOBUH.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Copnep:kanue IporpaMMbl, BBIICIICHHOE KYPCUBOM, HE BXOIUT B MPOBEPKY
rocyaapcTBeHHou utorooit arrecraruu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHass OuoJyiorusi — KOMIUIEKCHasi Hayka. KpaTkas uctopusi pa3BUTHS
Ouosiornu.  buonornueckue HaykKM UM U3y4yaeMble UMM IPOOJIEMBI.
OyHIaMEHTAIIbHbIE, TNPUKIAJHBIE KW TMOUCKOBBIE HAy4YHBIC WCCIECIOBAHUS B
OHOJIOTHH.

3HadeHre OMoJoruu B (POPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOU
kaptuabl mupa. [Ipodeccun, cBsizanHbie ¢ Ouonoruei. 3HaueHHE OWOJIOTUU B
MIPAKTUYECKON JEATCIIbHOCTA 4YEJIOBEKA: MEIAULHMHE, CEIbCKOM XO3SMCTBE,
MIPOMBIIIJIEHHOCTH, OXPAaHE MPUPOJIBL.

JlemoHcTpanuu

[Toptpetsi: Apucrotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. dapBuH,
VY. TI'apseui, I'. Menaens, B. U. Bepuaackuii, U. I1. ITaBnos, U. . Meunuxkos, H.
. Basunos, H. B. Tumodees-Pecosckuit, JIx. Yorcon, ®@. Kpuk, /. K. benses.

Tabmuubl u cxembl: «CBsI3b OMOJIOTMM C JIpYrUMU Haykamm», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7KuBble cucTeMbI U UX H3Yy4YeHHUE

JKuBble cucTeMbl Kak NpeaMer u3zydeHus Ouonoruu. CBONCTBA >KUBBIX
CHUCTEM: €IMHCTBO XHMHUYECKOTO COCTaBa, JHCKPETHOCTh W IEJIOCTHOCTb,
CIOXHOCTh M YIOPSAJIOYEHHOCTb CTPYKTYpPBI, OTKPBITOCTb, CAMOOpPraHU3alus,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTD, U3MEHYMBOCTD, POCT U PA3BUTHE.

YpoBHM OpraHusanyu SKUBBIX CHCTEM: MOJEKYJAPHBIM, KIETOYHBIMH,
TKaHEBBIH, OPTaHU3MEHHBIMH, MOMYJISILIMOHHO-BUAOBOM, AKOCUCTEMHBIN
(Ouoreouenotuyeckuii), oOuochepnsiii. Ilpoueccbl, MpoUCXOASIINE B KHUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >KMBOro. JKWM3HB Kak (opMa CyIIecCTBOBAHUS
Marepun. Hayku, n3yyaroire >KMBbl€ CUCTEMBI HA Pa3HBIX YPOBHIX OPraHU3ALNU.

N3yuyenue xuBbIX cucteM. MeTonpl Ouosornueckod Hayku. HaOmronenwue,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATU3alMsl, MeTaaHanu3. [loHaTue o 3aBucuMou u
He3aBUCUMOM TiepeMeHHOU. [InanupoBanme skxcnepumenta. IlocraHoBka u
npoBepka rumnote3. HyneBas rumote3a. [lonsTie BRIOOPKH M €€ JOCTOBEPHOCTD.
Pa3bpoc B Ouonormueckux pgaHHbIX. OIlEHKa JOCTOBEPHOCTH MMOJYYEHHBIX
pe3ynbTaTtoB. [IpuunMHBI HCKaXKEHUA pe3yJbTATOB J3KcnepuMeHTa. [loHsTue
CTaTUCTUYECKOTO TECTA.

JleMmoHcTpanuu



Tabmupt u cxeMbl: «OCHOBHBIE TpPHU3HAKU KHU3HUY, «buomornyeckue
cucteMbl», «CBOHCTBa KUBOM MaTepum», «YPOBHU OpraHU3alUUd KUBOUI
npupoas», «CTpoeHHe MKUBOTHOM KIETKH», «TKaHM MKUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHusmay», «buoreonenos», «buochepa», «Metobl
W3YUYEHHUS )KUBOU TTPUPOJIBI».

O6opynoBanue:  ynabopaTopHoe  OOOpydOBaHHME  JJisi  MOPOBEACHUS
HaOJI0/ICHU, U3MEPEHUH, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp3oBaHWE Pa3IMYHBIX METOJAOB IIPU
W3YUYEHUH JKUBBIX CHCTEM.

Tema 3. BuoJsiorust KJIeTKH

Kimetka — CTpyKTypHO-QYHKIMOHAJIbHAs e€AUMHULIA KuBoro. KMcropus
oTkpbITus KieTku. Paboter P. I'yka, A. JleBenryka. Knerounas reopust (T. [1IBanH,
M. Ilineitnen, P. BupxoB). OCHOBHBbIC IOJOXKEHHUS COBPEMEHHOHN KJIETOUHOM
TEOPUHU.

Metoasl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTMU:  MHKPOCKOIIUS,
xpoMarorpadusi, 31eKTpodope3, METO MEUYEHBIX aTOMOB, AU(epeHInanbHOE
LHEHTPU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIIETOK. M3yuenue ¢uxcuposannvix
Ka1emox. DIEKTpOHHas MUKpockonus. Kougokanvnas muxpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JleMoHCTpauumn

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

Tabmuibl u cxembl: «CBETOBON MHKPOCKOID, «DIEKTPOHHBIM MUKPOCKOID»,
«HcTopus pa3BUTUSA METOL0B MUKPOCKOIIUIY.

OOopynoBaHue: CBETOBOM MHUKPOCKON, MHKPOIpENapaThl pPacTUTEIbHBIX,
YKUBOTHBIX U OAKTEPUAIBHBIX KIETOK.

IIpakTuyeckass padora «l3yueHue METONOB KJIETOYHON OUOIOTHU
(xpomatorpadusi, snektpodopes, auddepeHmaTbHOe IEHTPUGYTUPOBAHUE,
IT11P)».

Tema 4. Xumuueckasi OpraHu3anms KJICTKH

XUMHUYECKHIM COCTaB KJIETKH. Makpo-, MUKPO- U YJIbTPAMHUKPOIIJIEMEHTHI.
Bozma u e€ posb Kak pacTBOPHUTENA, pEeareHTra, yd4acTue B CTPYKTYpPUPOBaHUU
KJIETKH, TEIUIOperysiuuu. MuHepaabHble BEIIeCTBa KIETKH, MX OMOJIOrHYyecKas
posb. Posib KAaTHOHOB M aHMOHOB B KJIETKE.

Opranuyeckne BelIeCTBA KIETKA. buonornmyeckue mnoauMmepsl. benku.
AMUHOKHUCIOTHBIA cocTaB O6enkoB. CTpyKTypbl OenkoBoi Moisekysnbl. [lepBuunas
CTpyKTypa Oenka, HenTHaHas CBs3b. BTopuuHas, TpeTHuHas, YeTBEpTUYHAsS
cTpykTypsl. [lenatypamus. CpoiictBa OenkoB. Kiaccudpukauus Oenkos.
buonornyeckue Qynkuun 6enkoB. /Ipuonsi.



YraeBoasl. MoHOCaxapu/bl, TMCaXapu/ibl, OJUTOcCaxapybl U MOJUCAXapPU/IbI.
OOmuit  mnaH CcTpoeHus ©  (U3UKO-XMMHUYECKHE CBOWCTBA  YIJICBOJOB.
buonornueckue GyHKIIUU YTIIEBOJOB.

Jlununel. M'mapodunbHO-THAPOGOOHBIE CBOMCTBa. Kiaccudukaiys JTUIUI0B.
Tpurnuuepunbl, Qocoiunuasl, BOCKH, cTepounbl. buonornueckue QyHKIUU
aunuoB. OO1Me cBoWCTBa OMOJOTHYECKIX MEMOpaH — TEKYUYEeCTh, CIIOCOOHOCTD K
CaMO3aMbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hyxnennoseie kucnotel. JJHK u PHK. CrpoeHne HyKIEHHOBBIX KHCIIOT.
Hyxneorunpl. Ilpunnun kommiementapHoctd. IlpaBuno Yapradda. Crpykrypa
JAHK — nBoiinast cnupans. MecroHaxoxaeHue u ouonornueckue pynknum JTHK.
Bunel PHK. ®yukunu PHK B kitetke.

Crpoenue moisekynsl AT®. Makposprudyeckue cBsizu B Moiiekyine ATO.
buonornyeckue pynkunu AT®. BoccTaHoBiIeHHBIE IEPEHOCUUKH, UX (PYHKIIUU B
Kietke. [Jlpyeue wHyxneozuompugocgpamovr (HT®). CexenupoBanue JIHK.
Memoowvl cenomuxu, mpancKpunmomMuKu, npomeoMuKu.

CrpykrypHas Ouojorusi: OMOXUMHUYECKHE U OMO(pU3UYECKUE HCCIIEA0BaHUS
COCTaBa U MPOCTPAHCTBEHHON CTPYKTYphl OuOMOJeKyd. Mooenuposarnue
CMpPYKmMypsl U QYHKYULl OUOMONIEKYN U UX Komniekcos. Komnvromephwiii ouzaun u
OpeanuyecKull cCuHme3s OUOMOJEKYN U UX HENPUPOOHBIX AHANO208.

JleMoHCTpauun

[Toptpetsr: JI. [Tomunr, Jx. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankius,
®. Conrep, C. IIpy3unep.

[unarpammel:  «PacnpeneneHne XMMUYECKHX JJIEMEHTOB B HEXHUBOU
npupoie», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOIEY.

Tabnuel u cxembl: «lleproguueckass TabavIia XUMUYECKUX DJIEMEHTOBY,
«CTpoeHue MOJIeKyJbl BOJb», «BemiectBa B coctaBe opraHuzmoB», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€IKOBOM MOJIEKyNb», «CTpoeHue MOJEKYI
yrieBooBy, «CTpoeHre MoyieKyn JHUnuaoBy», «HyKIEMHOBBIE KHUCIOTBIY,
«Ctpoenue Monekyasl ATOy.

OOopynoBaHue: XUMUYECKasl TOCYAa U 000PYI0BaHKE.

JlaGopaTopHasi padora «O0HapyxeHHE OCJIIKOB C TMOMOIIbIO Ka4€CTBEHHbBIX
pEeaKIii».

JlaGopaTtopnass  padora  «lccienoBaHue€ ~— HYKJIEHMHOBBIX  KHCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOB).

Tema 5. CTpoenue u GQyHKUNH KJIETKH

Tumnbl KIETOK: 3yKapuoTHYecKas U TmpokapuoTuyeckas. CTpyKTypHO-
GbyHKIIMOHATIBLHBIE 00pa30BaHUS KIETKH.



CtpoeHne mpokapruoTHIEeCKOi KiteTku. Kinetounas ctenka 6akTepuii u apxen.
Oco0eHHOCTH CTpOEHUs] TeTepoTpOo(PHON U aBTOTPOPHON MPOKAPUOTHUECKUX
KJIETOK. MeCTO U poJib IPOKapHOT B OMOLIEHO3aX.

Crpoenue U (GYHKIIHMOHUPOBAHUE AYKapHUOTUYECKOU KJIETKHU.
[lnazmatuueckass wmemOpana (masmanemma). CTpykTypa IJIa3MaTHYeCKOU
MeMOpanbl. TpaHCOPT BELIECTB Yepe3 IIa3MaTHYECKYI0 MeMOpaHy: MacCUBHBIN
(muddysusa, obneru€énnas auddys3us), aKTUBHBIM (NEPBUUHBIA U BTOPHUHBIH
aKTUBHBIK TpaHcropT). Ilomymponunaemocth MeMOpanbl. PabGoTta HaTpuid-
KaJIMEBOI'O0 HAcoca. DHJOLMTO3: MUHOLUTO3, (aroruTo3. Dk3ouuTo3. Kierounas
creHka. CTpykTypa U QyHKIMH KIETOYHOW CTEHKU PACTEHHM, TprOOB.

[Huromna3zma. [{urozomns. [utockener. JIBuxkenue nuromiazMbl. OpraHoOUIbI
kieTkdn. OnHOMeMOpaHHBIE OpPraHoubl KIETKU: JHAOIUIa3MAaTHYeCKash CeTh
(OIIC), anmapar I'onpmku, JTU30COMBI, UX CTpoeHHE M (YHKIUHU. B3aumocBs3b
OJTHOMEMOpaHHBIX OpPraHOUAOB KiIETKH. CTpOeHHE TpaHyJIpHOTO PETUKYIyMa.
Mexanusm nanpasnenus 6eakos 6 IIIC. CuHte3 pacTBOpuUMbIX OenkoB. CHUHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuil  (arpaHyssipHbIA)  SHAOIUIA3MATHYECKUI
petukynyM. CekpetopHas QyHkuus anmnapata ['onpmxu. Moougurkayus 6enxos 6
annapame [onvoxcu. Copmuposka 6enxkos 6 annapame [ onvoxcu. Tpancmopt
BEILECTB B KJIETKE. Bakyosn pacTuTenbHbIX KiIeToK. Knetounslii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpPraHOMJBl  KJIETKM:  MHTOXOHJPHUH,  IUJIaCTHUJBI.
IIpoucxoorcoenue mumoxonopuu u niacmud. Cumouocenes (K.C. Mepeoickosckuii,
JI. Mapeynuc). Ctpoenue U (QyHKIMHW MHUTOXOHIpuM u muiactul. [lepBuunsie,
BTOPUYHBIE U CIIOXKHBIE  IIACTUABl  (OTOCHUHTE3UPYIOUIUX  IYKApPHUOT.
XJI0pOIIAaCThI, XPOMOILIACTHI, JIEMKOIIACTHI BBICIIMX PACTEHUMN.

HememOpanubie opranouasl kieTku CTpoeHue M (PyHKIUMHM HeMeMOpaHHBIX
OpraHOUJI0B KJIETKH. Pubocomsl. Ilpomescymounvie Gunamenmol.
MuxkpodunamenTsl. AxkmuHosvie Muxkpoguiamenmol. MBbIIEUHbIE  KIIETKH.
Axmunogvle KOMNOHenmbl Hemblueunblx Kiemok. MukpotpyOouku. Kietouynsrit
ueHtp. CrpoeHMe U JBUKEHUE KIYTUKOB W pecHUYEK. MUKpOTpyOOUKH
uuToruiasmel. LlenTpuons. benku, accoyuuposanmvie ¢ MUKpopuiameHmamu u
muxpompyboukamu. MomopHvie 6enku.

SAnpo. OGonouka siipa, XpOMaTUH, KapHoIlia3Ma, SAPBIILIKH, UX CTPOCHHUE U
bynkuuu. SnepHpiii O0enkoBbI MaTtpukc. IIpocTpaHCTBEHHOE pPaCHOJIOKEHHE
XpOMOCOM B HWHTeppa3HOM sifipe. Idyxpomamuu u cemepoxpomamuin. benku
XpoMaTUHA — THUCTOHBL. /{uHamuka s0epHoUu 00010uKku 6 mumosze. Aoephbiil
Mparcnopm.

Kinerounble BkitoueHusi. CpaBHUTENIbHAS XapaKTEPUCTHKA KIETOK 3YKapUOT
(pacTUTEnBHOM, )KUBOTHOM, TPUOHON).

JdeMoHcTpanuu



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

Tabmuubr u cxembl: «CTpoeHHE DYKApUOTHUECKOW KIeTKm», «CTpocHHe
JKUBOTHOM  KJETKW», «CTpoeHHEe  pacTUTENbHOM  KieTKu», «CtpoeHue
MUTOXOHAPUNY, «A1po», «CTpoeHne MPOKAPUOTUYECKON KIETKI.

O6opyioBaHuEe: CBETOBOM MHMKPOCKOIN, MHKpPOIpenapaTbl pacTUTENbHbIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTepUaIbHbIX KIETOK.

JlaGopaTopnass pabora «M3ydyeHue CTpOEHUSI KIETOK Pa3IUYHBIX
OpTaHU3MOB.

IIpakTHueckasi padora «l3yueHue CBOMCTB KJIETOUHOH MeMOpaHbBD».

JlabopaTtopnasi padora «lccnegoBaHue IIa3MOJIM3a W JAEIUIA3MOJIM3a B
PACTUTEIIbHBIX KIIETKAX).

IIpakTnueckas  padora  «/3ydyeHue  [OBWKEHHs  LUTOIUIa3Mbl B
PACTUTENIBHBIX KIETKAX).

Tema 6. O0OMeH BelecTB M NpeBpalleHNe JHEPTUH B KJIETKe

AcCCUMUTISALINS U JTUCCUMIIISIITUS — JIBE€ CTOPOHBI MeTaboau3ma. Tumnbsl oOMeHa
BEILIECTB: aBTOTPO(PHBIN U reTepoTpodHBI. YyacThe Kucliopoaa B OOMEHHBIX
npoleccax. OJHepreruueckoe obOecrnieueHre KieTku: mnpeBpamieHne AT B
OoOMeHHBIX Tpolieccax. DepMEHTATUBHBIN XapakTep peakuuid KJIETOYHOTO
Merabonu3ma. DepMeHThl, UX CTPOCHHE, CBOMCTBA W MEXaHU3M JCHCTBUSL.
Kodepmentsl. Otinuusi pepMeHTOB OT HEOPraHMYECKUX KaTaau3atopoB. benku-
aKTUBATOPhl M OEIKU-UHTUOUTOPHI. 3aBUCUMOCTb CKOPOCTH (DEepMEHTATUBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OPraHUYECKUMX BEIIECTB B KiEeTKe. DOTOCHHTES.
AHOKCcuceHHbIll U OKCcuceHHblll omocunmes )y obaxkmeputi. Ceemocodouparoujue
nuUSMeHmovl U NUSMEeHMbl PeakyuoHHo20 yeumpa. Ponb XJIOpOIIacToB B Mpouecce
¢dotocunTteza. CBeToBas u TeMHOBas pasbl. Pomoovixanue, Cs., Cy. u CAM-munuvl
gdomocunmesa. IlponyktuBHOCTh (oTOCHHTE3a. BiusHue pa3nudHbix (HakTOpoB
Ha CKOpOCTh (poTocHHTEe3a. 3HaueHHe (POTOCUHTE3A.

XEeMOCHHTE3. Pa3Hoob6pa3zue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPULUPYIOIIHE OaKTepuu, >Keae300aKTepuu, cepoOaKTepuH, BOAOPOHbIE
OakTepuu. 3HaYEHUE XEMOCUHTE3A.

AHaspoOHbIe opranu3Mbl. Bujsl Opoxenus. IIpoaykTel OpokeHHS U HUX
UCIIOJIb30BAHUE YEJIOBEKOM. AHA’pOOHbIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJOTUH U BO30YAUTEIHN OOJIE3HEH.

AspoOHbIe OPTraHU3MBI. Oransl DHEPreTUYECKOIO oOMeHa.
[ToaroroBHUTENBHBIN 3TaM. [ TUKOIN3 — OECKUCIOPOIHOE PACIICIICHHUE TIIFOKO3HI.

buonornueckoe OKUCIEHUE, WA KIETOYHOE JIbIXaHUE. POb MUTOXOHIAPUN B
nporeccax ouosgoruueckoro okucienus. Lluknnueckue peakiuu. OKUCIUTEIBHOE
dbochopunupoBanue. Ouepeus memoOpanuo2o epaouenma npomonos. Cunmes



AT®D: paboma npomonuou ATD-cunmaser. IlpeumymiecTBa a’poOHOTO MyTH
oOMEeHa BeIecTB nepes aHadpOoOHBIM. DPPEKTHBHOCTh SHEPTETHUESCKOTO OOMEHA.

JleMoHCTpanun

[Toptpersr: k. IIpuctnu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Onrenerapar, [1. Mutuem, I'. A. 3aBap3uH.

Tabmuibr u cxeMbl: «DOTOCHHTE3Y», « JHEPreTHUECKU 00Men», «brocuHTes
oenka», «CtpoeHune pepMeHTa», « XeMOCUHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYyAOBaHME JJII TMPUTOTOBIICHUS
MOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENAapaTOB.

JlaGopaTropnass  padora «l3ydeHue  KAaTaIUTUYECKOW  aKTUBHOCTH
dbepMeHTOR (Ha MPUMEPE aMIITa3bl UK KaTajasbl)y.

JlaGopaTopnas pa6ora «U3ydenue (¢EepMEHTATUBHOTO paCIIEIICHUS
MEPOKCH/IA BOJIOPO/IA B PACTUTENBHBIX U )KUBOTHBIX KIIETKAX).

Jlabopatopuass paGora «CpaBHeHue mporeccoB  (¢GOTOCHHTE3a U
XEMOCHHTE3a».

JlabGopaTopHasi padora «CpaBHEeHHE MPOIIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HacsiencrBeHHast uHGoOpManus U peajiu3anus eé B KiIeTKe

Peakuun mMarpuuHoro cuHresa. [IpuHINN KOMIUJIEMEHTAPHOCTU B PEAKIMUAX
MaTpUYHOTO CUHTe3a. Peanuzanus HacneacTBeHHOW HpopManuu. ['eHeTnueckuit
KOJZ, €ro cBoucrBa. TpaHckpunuus — wmartpuunbii cuHTe3 PHK. IlpuHnmmsr
TPAHCKPUIMIUU: KOMIUIEMEHTAPHOCTh, AHTUIMAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckoti kiemke. Hexooupyrowue PHK.

Tpancnsuus u e€ stanbl. Yuactue TpancnoptHeix PHK B 6nocunTtese Gernka.
VYcnousi 6uocunte3a Oenka. KomupoBanwe amuHOkucioT. Pomb pubocom B
onocuHTe3e Oenka.

Cogpemennvie npedcmasieHus o cmpoenuu 2enog. OpraHuzanus reHoma y
MPOKAPUOT U 3YKApHUOT. Peryisiusi akTUBHOCTM T'€HOB Yy MpOKapuoT. l'mmoresza
onepona (®. XKako6, XK. Mano). Moaekynsaprvle mMexanuzmvl IKCAPECCUuu 2eHO8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsuus 0OMEHHBIX
IIPOIIECCOB B KieTKe. KileTouHbIi romeocTas.

Bupycbl — HekieTouHble (hOPMBI )KU3HU U O0UTaTHBIC Mapa3uThl. CTpoeHue
MPOCTBHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruoharoB. JKusHeHHblU YUK
JIHK-cooeporcawux eupycos, PHK-cooepocawux eupycos, obakmepuogazos.
Obpamuas mpanckpunyus, pegepmasd, UHmezpasda.

BupycHbie 3a0oneBaHusi yenoBeka, >KMBOTHBIX, pacteHuil. CITN, COVID-
19, conmanbHbIe 1 MEIUIIMHCKUE TTPOOIIEMBI.

buoungopmamuka: unmeepayus u anaiuz dorvwux maccusos («bigdatay)
CMpYKmMypHuIX buonocudeckux oannwlx. Hanomexnonoeuu 6 ouonozuu u meouyuHe.
Ilpoepammupyemvie pynkyuu 6erkos. Cnocobvt 00cmasku 1ekapcms.



JeMoHCTpanun

[Toptpersr: H. K. Konbuos, /1. 1. IBanOBCKHIA.

Tabmuubr u cxembl: «brocunTtes O6enkay, «['eHeTnyeckuii Kom», «BUpych»,
«baktepuodarmu.

IIpakTnueckas padora «Co3naHue MOAEIH BUPYCAY.

Tema 8. ZKu3HeHHbI HUKJI KJICTKHU

Knerounslii 1uki, ero mepuoabl W peryisius. WMutepdaza u Mutos.
Oco0eHHOCTH TpolleccoB, MpoTekalIux B uHTepdaze. [loAroTroBka KIETKH K
nenenuro.  [IpecunteTndyecknii  (MMOCTMUTOTUYECKHUI),  CHHTETHYECKHH U
MOCTCUHTETHYECKHUH (MPEMUTOTHYECKUI ) epUuobl UHTEpGa3bl.

Martpuunbin cunre3 JHK — perumkanwmsa. [Ipunnuner perumkanvu JIHK:
KOMIUJIEMEHTAPHOCTh,  IMOJYKOHCEPBATHUBHBIA  CHUHTE3, AHTUNAPAJUIEIbHOCTD.
Mexanusm permkanuu JTHK. Xpomocombl. CtpoeHue xpomocoM. Ternomepsl u
TemoMepaza. XPOMOCOMHBIM HaOOp KJIETKM — KapuOTHUIl. JIUTJIOWIHBIA W
rarionaHbl  HAOOpel  XpomocoM. ['oMonormunsie xpomocombl. [lonoBbie
XPOMOCOMBI.

[enenne xmetkn — wmuTo3. CTaguy MHUTO3a MU MPOUCXOIAIINE B HUX
nporeccel. Tunbel Muto3a. KapuoknHes u nuTokuHe3. buosiornueckoe 3HaueHUE
MHTO3a.

Perynsuuss MuTtoTHYECKOro HHMKIA KIeTKU. [Iporpammupyemas kieTtodHas
rudesb — anomnTo3.

Knerounoe sapo, XpoMocombl, (DyHKIMOHAJIbHAs TeHOMHKA. Mexanusmuol
npoaughepayuu, oughgpepenyuposku, cmaperus u eubenu kKiemok. «lL{ugposas
KiemKkay» — ououngopmamuyeckue mooenu GyHKYUOHUPOBAHUSL KILeMKU.

JleMoHCTpauumn

Tabnupl u cxeMbl: <«OKU3HEHHBIM IUKI KIETKW», «Mutos3y», «CtpoeHue
xpomocom», «Permukarus JJHK.

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpOTIpenapathl: «MHUTO3 B KJIETKaxX
KOPEIIIKa JTyKay.

Jlaboparopuass  padora  «lM3ydyeHue  XpoMOCOM  Ha  TOTOBBIX
MHKpOIpEnapaTax.

JlabopaTtopnasi padora «HabmroneHre MuTo3a B KJIeTKaX KOHYMKA KOPEITKa
JyKa (Ha TOTOBBIX MUKPOIIPENAPATAX ).

Tema 9. Crpoenue u GyHKUMH OPraHU3MOB

buonoruueckoe pazHooOpasue OpPraHu3MOB. OHOKJIETOYHBIE,
KOJIOHHAJIbHBIEC, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOEHHOCTH ~ CTPOGHUS U IKU3HENEATCIBHOCTH  OJTHOKJIETOYHBIX
opranu3MoB. bakrepuu, apxeu, OJHOKIETOYHBIE TPHUOBbI, OJHOKJIETOYHBIC
BOJIOPOCIH, APYTU€ NPOTUCTHI. KOJIOHUAIbHBIE OPTaHU3MBI.



B3anMocCBsA3p 4YacTe MHOTOKJIIETOYHOIO OpraHu3ma. TKaHu, OpraHbl H
cucTeMbl opranoB. Opranusm Kak enuHoe uenoe. I'omeocras.

Tkanu pacreHuid. TuIbl pAcCTUTENBHBIX TKaHEW: oOpa3oBaTebHasl,
NOKPOBHAs, IPOBOJMAIIAs, OCHOBHAs, MexaHuueckas. OCOOEHHOCTH CTpOEHUS,
(GYHKIUI U pacoIOXKEeHUs TKaHEW B OpraHax pacTeHUH.

TkaHM JKMBOTHBIX M YEJIOBEKA. THIBI )KUBOTHBIX TKAHEW: DIUTEIWAJIbHAs,
COCUHUTENbHAs, MbIleyHas, HepBHas. OcoOeHHOCTH CTpoeHHs, (YHKIUN U
PAacCIIOIOKEHUA TKaHE! B OpraHax >KUBOTHBIX U YEJIOBEKA.

Opranbel. BereraTuBHbIE M T'€HEpaTHBHBIC OpraHbl pacTeHuil. Oprasel H
CUCTEMBI OPTaHOB JKMBOTHBIX U yenoBeKa. DyHKIMKA OPraHOB U CUCTEM OPIaHOB.

Onopa Tena opranu3moB. Kapkac pactenuii. CkeneThl OJHOKIETOYHBIX H
MHOTOKJIETOYHBIX XUBOTHBIX. HapyxHblii W BHyTpeHHuiW ckener. CTpoeHue u
THUIIBI COEJUHEHHUS] KOCTEN.

JIBrokeHue  OpraHusMoB.  JIBHKEHUME  OJHOKJIETOYHBIX  OPraHU3MOB:
aME0OUTHOE, KTYTUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PACTEHHI:
TPONU3MBl M HACTHM. JIBM)KEHHE MHOTOKJIETOYHBIX JXMBOTHBIX W YEJIOBEKA:
MbllIeyHas cucreMa. Pediiekc. CkeneTHbple MBIIIIBI U UX padoTa.

IIutanue opranusmoB. lloryomenue BOABI, YIVIEKHCIOIO rasa W
MUHEPAJIBHBIX BEIIECTB pacTeHUsAMH. lIuTaHue XKUBOTHBIX. BHyTpumosiocTHOE U
BHYTPUKIIETOYHOE NUIIEBapeHUe. lIuTaHne MO3BOHOYHBIX KUBOTHBIX. OTHENBI
MUIIEBAPUTENBHOIO TpakTa. IlnmeBapurenbHble kene3bl. [lnmeBaputenbHas
CUCTEMA YEJIOBEKaA.

Jpixanue opranu3mMoB. JIpixanue pacteHui. Jlpixanue >xuBOTHBIX. JJuddy3us
ra3oB 4epe3 MOBEPXHOCTh KiIeTKU. KoxxHoe apixanue. JlpIxaTtenbHas IOBEPXHOCTD.
KabepHoe u nérouHoe apixaHue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE ~ YCJIOKHEHUE CTPOEHUS JIETKMX TIO3BOHOYHBIX JKHBOTHBIX.
JlpixarenbHas cucTeMa YeloBeKa. MeXaHW3M BEHTWIALMM JETKUX Yy ITUL U
MIIeKonUTaomuX. Perymsmus npixanus. JprxareiabHble 00bEMBI.

TpaHCIIOPT BEIIECTB y OPraHU3MOB. TpPaHCIIOPTHBIE CUCTEMBI PACTECHHIA.
TpaHcropT BemecTB y KUBOTHBIX. KpoBeHOCHas cucrema M €€ OpraHsbl.
KpoBeHocHass cucTteMa IIO3BOHOYHBIX JKMBOTHBIX U 4enoBeka. Cepaue,
KPOBEHOCHBIE cOCylIbl M KpoBb. Kpyru KpoBooOpalleHHs. IDBOJIIOLUOHHBIE
YCIIO’)KHEHHUSI CTPOEHUSI KPOBEHOCHOIN CUCTEMbI MMO3BOHOYHBIX >KMBOTHBIX. Pabora
ceplla v €€ peryJisius.

Beigenenue y opraHu3MoB. Beimenienue y pacteHuid. Beigenenue y
KUBOTHBIX. CoKparturenbHble Bakyonau. Oprasnsl BblaeneHus. PuibTpanus,
CeKpelrsi U 00paTHOE BCcachbIBaHHE KaK MEXaHH3MbI pabOThl OPraHOB BbIJCIICHUSI.
CBs13b MOJIOCTH TeNA C KPOBEHOCHOM M BBIJIETUTENBHONW cUCTEMaMU. Boinenenue y



MO3BOHOYHBIX JKHUBOTHBIX M 4enoBeka. [louku. CtpoeHue u (pyHKIIMOHHPOBAHHE
Heppona. OOpa3zoBaHHe MOYH Y UEIOBEKa.

3ammTa y OpPraHu3MOB. 3allldTa y OJIHOKJIETOYHBIX OpraHu3MoB. CHopbl
OakTepuil M UHUCTHI MNPOCTEHINIMUX. 3alUTa Yy MHOTOKJIETOYHBIX pacTEHUM.
Kyrukyna. CpeacTsa macCUBHOM M XUMHUYECKOU 3a1UThl. OUTOHIUIBI.

3ammTa y MHOTOKJIETOUYHBIX >KUBOTHBIX. [IOKpOBBI M WX MPOU3BOAHBIC.
3amuTa opranu3Ma ot Oone3Hedl. UmmyHHas cucteMa uyenoBeka. KieTouHblid u
I'YMOpaJbHBIH HUMMYHHUTET. BpOXIEHHBIM W TPUHOOPETEHHBIM creruduIecKuit
UMMYHHTET. Teopusi KiIoHalIbHO-celeKkTuBHOTO uMMyHuTeta (I1. Dpmux, ®. M.
bepuer, C. Tonerasa). BocnanuTtenbHble OTBETHI OPraHu3MOB. Posib BpOKIEHHOTO
UMMYHUTETA B PA3BUTUH CUCTEMHBIX 3a00JICBAHHM.

Pazgpaxxumocts ¥ perymsanus |y OpramusmoB. Pazgpaxumocts y
OJHOKJIETOYHBIX OpraHu3sMoB. Takcucel. PasgpaxuMocts U peryiasuus y
pactenuii. PocToBble BeniecTBa U UX 3HAYCHHUE.

HepBHasi cucrema u pediekTopHas peryisius y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTIEIbl. JBOJIIOIMOHHOE YCIIOKHEHNE CTPOEHUSI HEPBHOM CHUCTEMBI
y JKMBOTHBIX. OTIIeNIbI TOJOBHOTO MO3ra MO3BOHOYHBIX JKMBOTHBIX. Peduiexc u
pednexTopHas ayra. be3ycnoBHbIE U yCIOBHBIE PEIEKCHI.

['ymopanbpHas perynsiuus W 3HAOKPUHHAs CHCTEMa KMBOTHBIX U YEJIOBEKA.
JKenespl HSHOOKPMHHOW CHUCTEMBI M KX TOPMOHBL. JleMCTBHE TOPMOHOB.
B3auMoCBA3bp HEPBHOW M SHIOKPUHHOW cucTeM. [ umoTtanmamo-runodusapHas
CUCTEMA.

JlemoHcTpanuu

[Toptper: U. 11. I1aBnos.

Tabnuupl u cxembl: «OIHOKJIETOUYHBIE BOAOPOCIH», «MHOTOKIETOYHBIC
Bojopocim», «bakrepumn», «lIpocrenmme», «Opranbl LBETKOBBIX PpPAaCTEHUIN»,
«CuctemMbl OpPraHoB TMO3BOHOYHBIX JKHUBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «TkaHu pacreHuii», «KopueBbie cuctembry, «CTpoeHue ctedisy,
«CTpoeHue NHCTOBOM IUIACTUHKM», «TKaHM KUBOTHBIX», «CKEIET 4YelOBEKay,
«IImmeBapurensHas cucrema», «KpoBeHocHas cucrema», «/lpixarenbHas
cucrema», «HepBHas  cucrema», «Koxa», «Mpimeunas  cucremay,
«BpraenurenbHas cucteMa», «IHIOKpUHHAs cuctemay, «CTpoeHUEe MBIIIIbDY,
«Ammynuter»,  «KuiieuHonosiocTHeie», «CxeMa  TUTaHUA  PACTEHUI,
«KpOBEHOCHBIE CHCTEMBI ITO3BOHOYHBIX JKUBOTHBIX», «CTpOEHUE THIAPBI»,
«CtpoeHue minaHapum», «BHyTpeHHee CTpoeHHe HO0KIEBOro uepBsi», «HepBHas
cuctema poeioy, «HepBHas cucrema rymku», «HepBHas — cucrtema
npecMbikatomuxcs»,  «HepBHas  cuctema  ntuny, «HepBHas — cuctema
MIIeKOTTUTaromux», «HepBHas cuctema yenoBeka», «Pedmexcy.



OOopynoBaHue: CBETOBOM MHMKPOCKOI, MHUKpOIpenaparbl OJHOKIETOYHBIX
OpraHU3MOB, MUKpPONpPENapaThl TKAHEW, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIMH
HACEKOMBIX, UIJIOKOXXHUX, UBbIC AK3EMIUIIPbl KOMHATHBIX PACTEHUM, repOapuu
pacTeHWil pa3HbIX OTAEJOB, BIAXHBIE Npenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKIIUM OECIO3BOHOYHBIX >KMBOTHBIX, CKEJET 4YeJIOBEKa,
000pyIOBaHUE JJISl IEMOHCTPALMK TOYBEHHOTO U BO3IYIIHOTO MUTAHUS PACTCHUH,
pacieruieHus Kpaxmana U OeNKoB 1o 1eicTBUEeM (epMEeHTOB, 000pyI0BaHUE AJIs
JEMOHCTPALUK ONBITOB MO U3MEPEHUIO )KU3HEHHOW EMKOCTH JETKHX, MEXAHU3MA
JbIXaTENbHBIX JBUKEHUM, MOJIEIIM TOJIOBHOTO MO3ra Pa3JINYHbIX )KUBOTHBIX.

JlaGoparopHasi pabora «/3ydeHue TKaHEe paCTCHUIN».

JlabGopaTopHasi padora «/3yueHne TKaHel >KUBOTHBIX Y.

JlabGopaTopHasi padora «/3yueHne opraHoB IIBETKOBOI'O PACTCHHUS.

Tema 10. PazmHokeHUe M pa3BUTHE OPraHM3MOB

®opmbl pa3sMHOXKEHHUSI OPraHU3MOB: Oecriosioe (BKJIIOYasi BEreTaTUBHOE) U
nosioBoe. Buael  0ecrnonoro  pa3MHOMXKEHHUSA: IOYKOBAaHUE,  CIOPYISLUS,
(dbparmMeHTanus, KIOHHPOBaHUE.

[TomoBoe pa3zmuoxkeHue. [lonoBele kieTkn, WM rameTtsl. Meno3. Craauu
Mmeiio3a. [loBenenune xpomocom B merose. Kpoccunrosep. buonmornueckuii cMbIci
Melo3a M IOJIOBOrO Iporecca. Melo3 M ero MeCTO B JKU3HEHHOM IMKJIE
OpraHU3MOB.

[IpenzaponeiieBoe pasButue. ['amerorenes y suBOTHBIX. [10J10BBIE KeENE3bI.
OOpazoBaHue 1 pa3BUTHE MOJOBBIX KIeTOK. CriepMaroreHes u oorene3. CtpoeHue
MOJIOBBIX KJIETOK.

OmionoTBOpeHHEe MW 3MOPHOHAIBHOE pPAa3BUTHE JKUBOTHBIX. CHocoObl
OIUIOIOTBOPEHMS: HApYy)HOE, BHyTpeHHee. [lapTeHorenes.

WuauBryaibHOE pa3BUTHE OPraHU3MOB (OHTOreHE3). DMOPHOJIOTHS — HayKa
O Pa3BUTUU OPTaHU3MOB. Mopghozenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTOSUU.
Konyenyuss mopgocenos u moodenu mopghoeenesa. Cragun >MOpHOreHe3a
KUBOTHBIX (Ha mnpumepe Jsarywku). JpoOnenwe. Tumbl  apoOieHus.
Jlemepmunuposannoe u HedepmuHuposanmoe Opobaenue. bnacmyna, munvl
onacmyn. OCOOEHHOCTH JAPOOJICHUST MIIEKOMHUTAIOIIUX. 3apOJIbIIIEBbIE JIMCTKU
(racTpynsinius). 3aKiajKa OpraHOB M TKaHEW M3 3apO/IBIIIEBBIX JIUCTKOB. B3anmHuoe
BIUSIHAE 4YacTell pa3BUBAIOIICTOCS 3apojbliia (SMOpPHOHATbHAS WHIYKIIUS).
3aknajka IUTaHa CTPOEHHMS JKMBOTHOTO KakK  pPe3yJibTaT HEepapXUUYECKHUX
B3aMMOJICUCTBUII TeHOB. BrnusiHue Ha 5MOpHOHAIBHOE PA3BUTHE PA3JIUYHBIX
(bakTOpOB OKpY>KAIOIIEH CPEJIbI.

Poct u pasButne xuBOTHBIX. [locTamOpuoHanpHBI mepuoa. llpsmoe wu
HenpsiMoe pasBuTHe. PaszButue ¢ meramMopo3oM y OECHO3BOHOYHBIX U
MO3BOHOYHBIX JKUBOTHBIX. BHOJOrMYecKkoe 3HAYEHHUE MPSAMOrO0 M HEMPSIMOTro



pa3BUTHUSA, UX PACIPOCTPAHEHUE B IMpUpOJE. TUIbl pocTa KUBOTHBIX. PAKTOPHI
PETYISAIUU POCTA JKUBOTHBIX M YenoBeka. CTaauu mocTIMOPHOHATBHOTO Pa3BUTHS
y )KMBOTHBIX U uesioBeka. [leprnoasl oHToreHesa uenoBeka. CTapeHue U CMEpPTh Kak
OMOJIOTUYECKUE MPOLIECCHI.

PasmHoxeHune u paszputue pacteHui. ['amerodutr m crnopodut. Meiio3 B
KU3HCHHOM TMKJIe pacTeHuil. (OOpa3oBaHume crmop B IMporecce Menosa.
['amertorenes y pacteHud. OIUIOAOTBOPEHUE M PA3BUTHE PACTUTEIbHBIX
opraHu3MoB. J[BoiiHOE OIJIOIOTBOPEHKE Y IBETKOBBIX pacTeHuil. OOpa3oBaHue U
pa3BUTHE CEMEHU.

MexaHu3MBbl PETYISLIUA OHTOI€HE3a Y PACTEHUM U )KUBOTHBIX.

JleMoHCTpanumn

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

Tabmuubr u cxembl: «BereratnBHoe pasMHOkeHHe», «Tumbl Oecrmonaoro
pa3MHOXKEHUD», «Pa3MHOXKEHUE XJIAMUJOMOHAJb», «Pa3MHOMXEHHE SBIIIEHBI»,
«Pa3MHO)eHue AP, «Menosy, «XpoMocomel», «l'amerorenes», «CTpoeHue
ANIEKIETKH U criepMaTo3oniay, «OCHOBHBIE CTaauU OHTOreHe3a», «lIpsmoe u
HenpsiMoe pa3BuTue», «Pa3zButme wmaiickoro xyka», «Pa3Butue capanumy,
«Pa3BuTue nArymkn», «JIBOMHOE OIUIONOTBOPEHHE Y LIBETKOBBIX PACTECHUN»,
«CTpoeHue ceMsiH OJTHOJOJIBHBIX U JBYIOJIBHBIX pACTECHUN», <« KU3HEHHBIN LUK
MOPCKOM  KamyCTbD», <« KM3HEHHBIM UHKI MXa», <« KHU3HEHHBIA  IUKI
ManopOTHUKAY, « KU3HEHHBIN LIUKJI COCHBD.

O6opyioBaHHE: CBETOBOM MHUKPOCKON, MHUKPOMpENapaThl SHIEKIECTOK U
CIIEpMAaTO30UJI0B, MOAENb «LIUKIT pa3BUTHUS JATYIIKNY.

JlaGopaTopHas padora «/3ydeHne CTpOCHUS MOJOBBIX KJIETOK HAa FTOTOBBIX
MHKpOIpEenapaTax».

IIpakTuuyeckasi padora «BrplsiBieHME NOPU3HAKOB CXOACTBA 3apOJbILICH
MMO3BOHOYHBIX )KUBOTHBIX).

JlabopaTtopnasi padora «CTpoeHHE OpraHoB Pa3MHOKEHHUS BBICIINX
pacTeHu».

Tema 11. I'eneTuka — Hayka 0 HACJIEJICTBEHHOCTHM W HM3MEHYHMBOCTH
OpPraHu3MoB

Hcropust cTaHOBICHUS M pPa3BUTHS TEHETUKM Kak Hayku. PabGoter T
Menpens, I'. ne @puza, T. Moprana. Poinb 0T€4eCTBEHHBIX YYEHBIX B Pa3BUTUHU
reHetuku. Pabotel H. K. KonbsuioBa, H. 1. BaBsunona, A. H. benosepckoro, I'. /1.
Kapnieuenko, 0. A. ®ununuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHbBIE TEHETUYECKHUE MOHSITUS U CUMBOJIBL. | 'OMOJIOTMUHBIE XPOMOCOMBI,
aJuieJIbHbIE TE€HbI, AJIbTEPHATUBHBIE MPU3HAKUA, JOMUHAHTHBIA U PEUECCUBHBIN
MPU3HAK, TOMO3UTOTa, TETEPO3UTOTA, YUCTAS JIMHUSI, THOPHUIBI, TEHOTHTI, (DEHOTHIL.



OCHOBHBIE ~ METOABI  TCHETHKW: THOPUIOJOTHYECKUN,  ITMTOJOTUYECKHM,
MOJIEKYJISIPHO-T€HETUYECKH.

JleMoHCTpanun

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

Tabmuibl 1 cxeMbl: «MeToIbl TeHETUKIY, «CXeMBbI CKPEIITUBAHUS .

Jlabopatopuass paGora «Jlpozoduna Kak OOBEKT TE€HETHUUYECKHUX

VICCJIEIOBAHUI.
Tema 12. 3aKoHOMEpPHOCTH HACTEACTBEHHOCTH
Monorubpunnoe ckpemmBanue. IlepBbiii 3akoH Menaenss — 3aKOH

ennHoo0pa3us THOPUIOB MepBoro nokojeHus. [lpasuno nomuHupoBanus. Bropoii
3aKOH MeHnaens — 3aKOH pacUICIUICeHUs IPU3HAKoB. L{UTosIOrnyeckrue OCHOBBI
MOHOTHOPHUIHOTO CKpeluBanus. ['unoresa 4ucToTh ramer.

AHanmsupyroniee ckpemmBanne. [[poMeXyTOUHBIA XapakTep HACIeIOBaHMUS.
Pacuierienre mpu3HaKkoB MPY HEMOJHOM JOMUHUPOBAHHH.

JurnOpugHoe ckpemrBanue. TpeTuil 3akoH MeHiens: — 3aKOH HE3aBUCUMOTO
HAcJeIOBaHMUS ~ TpHU3HAKOB.  lluTonmoruueckwe  OCHOBBI  JUTHOPUIHOTO
CKpEILIMBAHUS.

CueruieHHOe HacienoBaHue rnpuzHakoB. Pabotsl T. Moprana. CuerieHHOe
HACJICJOBAHUE T'€HOB, HAPYIICHHE CLEIUICHUS MEXAy I'e€HaMH. XPOMOCOMHas
TE€OpHUsI HACIIEICTBEHHOCTH.

['eHeTuka nosia. XpoOMOCOMHBIM MEXAaHU3M OMpPEAEICHUS Mojia. AYTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII M TIeTeporamMeTHbId I0J. ['eHeTnueckas
CTPYKTypa IOJOBBIX XpoMocoM. HacnenoBanue nmpu3HaKkoB, CHETUIEHHBIX C ITOJIOM.

['enoTun kak uenoctHas cucrema. [neroTponust — MHOKECTBEHHOE JCUCTBUE
reHa. MHOXECTBEHHBIM ajuienn3M. B3anMoAencTBUE HEaUIEIbHBIX TI'€HOB.
KommnementapHocts. Onuctas. [lonmumepus.

['eHETHYECKUIT KOHTPOJIb PAa3BUTHS PACTEHUM, >KUBOTHBIX W 4YEJIOBEKA, a
Takke (U3NOIOTUUECKUX TIPOIIECCOB, TMOBEACHUS M KOTHUTHUBHBIX (DYHKIIHM.
['eHeTHUEeCKE MEXaHU3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJICUCTBUS «XO35IMH
— Tapa3uT» U «XO3IMH — MHUKpOOMOM». ['eHeTHdyeckrne acmeKThl KOHTPOJS H
M3MEHEHHS HACJIEICTBEHHON MH(OpMAIUU B TTIOKOJICHHUSIX KJIETOK U OPTaHU3MOB.

JemoHcTpanuu

IToprpersl: I'. Mennens, T. Mopras.

Tabmuubr u cxemsl: «IlepBoiii 1 BTOpoit 3akoHbl Menpaens», «Tpetuit 3aKoH
MeHnnens», «AHanu3upymooliee CcKpelmuBaHue», «HemomHoe aoOMUHUpPOBaHHEY,
«CreryieHHOe HacleIoBaHWe TPU3HAKOB Y Jpo30duibl», «l'eHeThka TmoJiay,



«Kapuotun denoseka», «Kapuotun gpozodpuns»y, «Kapuotum mOTHIBD,
«MHOXECTBEHHBIN aJlJIeIn3M», «B3auMo1eiicTBUE T€HOBY.

O6opynoBaHue: MOJENb JJisl JIEMOHCTpPAllMM 3aKOHOB  €IMHO00pa3us
rUOpUJIOB TIEPBOTO TIOKOJICHHS] M pACIICIJICHUS MPU3HAKOB, MOJAEIb IS
JEMOHCTpPAllUM 3aKOHA HE3aBUCHMOTO HACIIEIOBAHUS IPU3HAKOB, MOJENb JJIS
JIEMOHCTpAllMM CLEIJICHHOTO HACIEIOBaHUs IPU3HAKOB, CBETOBOM MHUKPOCKOI,
MUKpornpenapar: «JIpozodumnay.

IIpakTuueckass padora «l3ydyeHwe pe3yabTaTOB MOHOTHOPHUIHOTO
CKpEIIUBaHUA Y IPO30DUITBD».

IIpakTuueckass  paGora  «M3ydeHue  pe3ysibTaToOB  JUTHOPUIHOTO
CKpENIMBAHUA Y IPO30(DHUITBD».

Tema 13. 3aK0HOMEPHOCTH U3MEHYHUBOCTH

BzaumopeiictBue reHotuna u cpeabl npu  (HopMUpoBaHUM (DEHOTHIIA.
N3MeHunBOCTh MpHU3HAKOB. KauecTBEHHbIE U KOJMYECTBEHHbIE NMPU3HAKU. Buabl
M3MEHUYMBOCTH: HEHACJIEACTBEHHAS U HACIIC/ICTBCHHASI.

Mopaudukanuonnass U3MeHYMBOCTh. Ponb  cpeasl B (OpMUpPOBAHUU
MOAM(PUKALMOHHON M3MeHunBocTH. HopMa peaknuu npusHaka. BapuanrioHHbBIN
psan u BapuanmonHas kpuBas (B. Horanncen). CpoiicTBa MOau(UKAITMOHHON
U3MEHYUBOCTH.

['eHoTMIIMYUECKAast N3MEHUYUBOCTh. CBOMCTBA T€HOTUIIMYECKOW N3MEHYMUBOCTH.
Buapl reHOTUIIHYECKON N3MEHYMBOCTH: KOMOMHATUBHAS, MyTallMOHHAS.

KoMmOuHaTtuBHas M3MEHYMBOCTh. Mei03 M TOJIOBOM MpOIECC — OCHOBA
KOMOWHATUBHON M3MEHUYNBOCTHU. POJIb KOMOMHATUBHON M3MEHUYNBOCTH B CO3MaHUU
TeHETHYECKOT0 pa3HOOOpa3us B Ipeiesiax OJJHOTO BUA.

MyTanmonHass M3MEHYMBOCTh. BuUIBI MyTaluii: T€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  MHAYUUPOBAHHBICE MYTallMd. SnepHble U
HUToIIa3MaTuyeckue Myrtanuu. CoMaTUYecKUue U MoJjoBble MyTauuu. [IpuunHb
BO3HUKHOBEHHs MyTauuid. MyTareHel W WX BJIMSHUE HA OPraHU3MBI.
3aKOHOMEPHOCTH MYTAIMOHHOTO TNpoIecca. 3aKOH TOMOJIOTMYECKUX PSIIO0B B
HacienctBeHHo u3MenunBoctu (H.W. BaBunoB). BHesdnepHass W3MEHUMBOCTH U
HACJICICTBEHHOCTb.

Onuecenemuxa U SNUSEHOMUKA, pOJb ONUSEHEMUYECKUX Qakmopos 6
HACNe008aHUU U USMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOB Y OP2AHUIMOS.

JdemoHcTpanuu

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

Tabmuet u cxeMbl: «Bugel  um3MmMeHuMBOCTHY», «MoauduKamoHHas
U3MCHYHUBOCTHY, «KomOnHaTnBHas U3MECHYHUBOCTHY, «Meiosy,
«OmnogoTBopeHuey, «I eHeTnueckue 3a00aeBaHus YeIoBeKa», « Buapl MmyTaruiiy.



ObopynoBaHue: *KUBble U repOapHbIe 3K3eMIUISIPbl KOMHATHBIX PAaCTEHUH,
pucyHku (dpotorpadum) )KUBOTHBIX C Pa3TUYHBIMUA BHIAMHA U3MEHYHBOCTH.

JlaGopaTopHuasi padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIIMOHHON M3MEHYMBOCTU. [locTpoeHue BapualMOHHOrO psga U
BapUALMOHHON KPUBOWY.

IIpakTuyeckass padora «Mytamuu y aApo3oduisl  (Ha TOTOBBIX
MUKpOIIpenaparax)».

Tema 14. I'eHeTHKa YesiOBeKa

Kapuotun uvenoBeka. MexnyHapoaHas MporpaMma HCCIEIOBAaHUS T€HOMaA
yenoBeka.  MeToabl  M3y4YeHUs ~ TEHETMKH  YEJIOBEKAa:  I'€HEaJOTMYECKUU,
OJIM3HEIOBEIH, IIMTOr€HETUYECKUH, MOIMYJISILIMOHHO-CTATUCTUYECKHU,
MOJIEKYJISIPHO-T€HETUYECKH. CoBpemeHHOE ONPEAEICHUE TE€HOTHIIA:
[IOJJHOTEHOMHOE CEKBEHUPOBAHUE, FEHOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[TI[P-ananu3a. HacnencTBenHbie 3a0051€BaHus YesloBeKa. | '€HHbIE U XPOMOCOMHBIE
OoJsie3HU dYenoBeka. boyie3HH ¢ HAclEeACTBEHHOM MpPeapacioioKeHHOCTHIO.
3Ha4YCHUE MEAUIUHCKOW T€HETHKHA B MPEAOTBPALICHUN U JICYEHUH T€HETHUYECKHUX
3a00JieBaHUI 4YelioBeKa. MeauKo-reHeTUueckoe KOHCYJIbTUpoBaHuEe. CTBOJIOBBIC
KJIETKU. [IoHSATHE «TE€HETHYECKOTO Ipy3a». ITUYECKUE ACHEKThl UCCIEAO0BAHUN B
00JIaCTH peITaKTUPOBAHUS FT€HOMA M CTBOJIOBBIX KIIETOK.

['enetnyeckue (akTOpbl TOBBIIIEHHONW YYBCTBUTEJIBHOCTH YEJIOBEKA K
(bU3nYEeCKOMY U XMMHUYECKOMY 3arps3HEHUIO OKpYKarolen cpeanl. [ eHeTnyeckas
IIPEIPACIIOIOKEHHOCTD YEJIOBEKA K ITaTOJIOTUsIM.

JlemoHcTpanuu

Tabmuubl u cxembl: «Kapuotun denoBeka», «MeToabl U3yUYeHUs] TEHETUKH
yesjoBekay, «I'eHeTnyeckue 3a001€BaHUs YEIOBEKay.

IIpakTnueckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHOWY.

Tema 15. Cesnrekuusi OpraHu3MoB

JlomecTuKanuss W CEJEeKUUs. 3apOKICHUE CEIEKIMH U JIOMECTUKALUH.
VYuenne H. W. BaBunoBa o IleHTpax MNpPOUCXOXIECHUS U MHOrooOpasus
KYJBTYPHBIX pacTe€HUW. Ponb ceneknuy B CO3JaHUM COPTOB PACTEHHM U TOPOJ
*kUBOTHBIX. CopT, mopoaa, IITaMM. 3aKOH TOMOJIOTUYECKHX PSIIOB B
HaciaeAcTBeHHOM wm3MeHuMBoctTHh H. WM. BaBunoBa, ero 3HadeHue i
CEJICKITMOHHOM padOTHI.

Metoasl cenekImoHHOM paboThl. MCKycCTBEHHBIM OTOOp: MacCOBBIM H
VHAUBUYaJIbHBIN. Oransl KOMOMHAITMOHHOU CCJICKIINH. HcnwiTanue
npousBoanTeNed MO MOTOMCTBY. OTOOp MO TEHOTHIY C TIOMOIIBIO OIICHKH
¢dbeHoTuna MOTOMCTBA U OTOOP MO TEHOTHUITY ¢ oMoIIbio aHanu3a JJHK.

HckyccTBeHHBIH ~ MyTareHe3 Kak  METOJ  CEJIEKIIMOHHOM  paboThl.
PannanMOHHBIN U XUMUYECKUNW MyTareHe3 Kak UCTOYHUK MyTalUi y KyJIbTYPHBIX



¢opm opranusmoB. lcnonp3oBaHWE TE€HOMHOTO PENAKTHUPOBAHUS U METOOB
pexomOunanTHbIX JJHK m1st momydenust nucxoqHoro Matepuana ajisi CEJIEKIHH.

[lonyuenne ITOJINIUIONIOB. BnyrtpuBunosas rUOpUIN3aLIHSL.
brnu3kopoACcTBEHHOE — CKpellMBaHWe, wWid  WHOpuauHr.  HepoacTBenHoe
CKpelIMBaHue, WM ayTOpuAuHr. ['erepo3uc u ero mpuuuHbl. Vcrnosb3oBaHue
rerepo3uca B cenekiuu. Otnanénnas rudpunuzanus. [Ipeogonenue Oecruiogus
MEXBHUIOBBIX THOPUIOB. JIOCTHKEHUS CENEKIIMN PACTEHUI U )KUBOTHBIX. «3e1éHas
pesonioyusy.

CoxpaHeHre U U3y4YEHUE T'€HETHYECKUX PECYPCOB KYJIbTYPHBIX PACTCHHUU U
UX JUKUX pOAMYEH IS CO3JaHMS  HOBBIX COPTOB M THOpPUIOB
CEIIBbCKOXO3SIMCTBEHHBIX  KYJIbTYp. JM3yuenue, coxpanenue u  ynpaeieHue
2eHeMUYeCKUMU Pecypcamu CeabCKOXO3AUCMBEHHBIX U NPOMbBICTIOBbIX HCUBOMHBIX
8 Yeax VIVUUeHUs CYUecmayiomux U coO30anUsi HO8bIX NOPOO, TUHUL U KPOCCO8, 8
MOM Hucie ¢ NPUMEHEHUEeM COBDEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUl,
nepeodosvix uoetl U nepcneKmueHbX MexHoI02UlI.

JleMoHCTpanun

[loptpers: H. W. Basumos, . B. Muuypun, I'. [I. Kapneuenko, II. II.
JlykbsHenko, b. JI. Acraypos, H. bopnoyr, /. K. benses.

Tabnuibl u cxembl: «L{eHTpBI TPOUCXOXKIECHUS U MHOTO00Pa3usi KyJIbTYpPHBIX
pacTeHui», «3aKOH IOMOJIOTMYECKUX PSAO0B B HACIEACTBEHHOW M3MEHUYUBOCTH,
«Metogpl cenekuumn», «OTnanéuHas rudpuauzanus», «MyTrareHes».

JlabopaTtopHasi padora «/3ydyeHne cOpTOB KyJbTYpHBIX PACTEHUN U MOPOJ
JIOMAIITHUX KUBOTHBIX).

JlaGopaTopHasi pabora «/3ydeHrne METOA0B CEJICKIIUN PACTEHUI.

IIpakTnuyeckas padora «lIpuBnBka pacTteHuN».

Ikckypeuss «OCHOBHBIE METOAbl M JIOCTHKEHHUS! CEJIEKUHUHU PACTEHUH U
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIIBITATENbHBIA yYaCTOK, B TEIUIMYHOE XO3AHUCTBO, B JIAOOPATOPHIO
arpOyYHHUBEPCUTETA UM HAYYHOTO LIEHTPA)».

Tema 16. buorexHos0orust ¥ CHHTeTHYECKAsi OMOJIOTUA

OOBEKThI, MCHOJb3yEMble B OHOTEXHOJIOTMHM, — KJIETOYHbIE U TKAaHEBbIE
KYJBTYPBI, MUKPOOPTaHU3MBI, 170'¢ XapaKTEepUCTHKA. TpaguimonHas
OuoTeXHONOTUs:  XjeOoNeueHue, TMOIyYeHHE KHCIOMOJOYHBIX MPOAYKTOB,
BUHOAEnne. Mukpoouonoruueckuit cunre3. OOBEKTbl MHUKPOOHOJOTMYECKUX
texHosorui. [IpousBoacTBO O€jika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3laHre TEXHOJOTMid U MHCTPYMEHTOB IIEJICHANPABIEHHOTO U3MEHEHHS U
KOHCTPYHPOBAHUSI TEHOMOB C LIEJIBIO MMOJYyYEHNs OPTaHU3MOB U UX KOMIIOHEHTOB,
COJIEp KaIINX HE BCTPEUAIOIIHNECS B IPUPOIe OMOCUHTETUUECKUE MTYTH.



Kierounass uHxeHepus. MeToapl KylbTypbl KIETOK M TKaHEW PACTEHUU U
KUBOTHBIX. Kpuobanku. ComaTudeckass TruOpuAu3alvss W  COMATHUYECKUN
sMOpuorene3. lcnonb3oBaHue ramiouoB B CeleKUMH pacTteHuil. [lonyuenue
MOHOKNIOHANbHBIX anmumein. Hcnonv3zosanue MOHOKIOHAIbHBIX U NOAUKIOHATbHBLX
anmumen 6 MmeouyuHe. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKoHCTpyKIus
AWLEKIETOK U KJIOHUPOBAHUE XKUBOTHBIX. METOA TpaHCIUIAHTALIMH SIEP KIIETOK.
Texnonozuu 0300po6IeHUs, KYIbMUGUPOBAHUS U  MUKDOKIOHAILHO20
DPA3MHONCEHUSL CENbCKOXO03AUCMBEHHBIX K)IbMYP.

XpoMocOoMHass W Te€HHasg HWHKEHepus. VICKyCCTBEHHBIM CHHTE3 TI€Ha U
koHcTpyupoBanue pexkomOouHaHTHbIX JIHK. Co3z0anue mpanceennvix opeanuzmos.
JlocTmkeHrnss YW NEPCHEKTHBBI  XPOMOCOMHOM W TI'€HHOM  MHXECHEPUH.
DKOJIOTUYECKHE U 3TUYECKUE MTPOOJIEMBI T€HHON MHXKEHEPUU.

Menunuackue OuotexHonoruu. [loctrenomuas nudposas meauruHa. [11[P-
JUarHocTuka. MeraOOJOMHBIM aHajau3, TEeHOLIGHTPUYECKUM aHaliu3 MpoTeoMa
YyeJaoBeKa JUIsl OLEHKM COCTOSIHHS €ro 340poBbs. VICHOJIB30BaHHME CTBOJIOBBIX
KieTok. TapretHas Tepanusi paka. 3D-OmowmHkeHepus i pa3pabOTKU
(GyHIaAMEHTAIBHBIX OCHOB MEIUIMHCKUX TEXHOJIOTHH, CO3JaHUsl KOMIUIEKCHBIX
TKaHEW COYETAaHHUEM TEXHOJOTUH TPEXMEPHOTO OMONPHUHTUHIA U cKapQosauHra
JUISL peLIeHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEIHUIIVHBI.

Co3naHue BEKTOPHBIX BaKIMH C IEJbI0 O0ecreueHus] KOMOMHUPOBAHHOMU
3amuThl OT Bo3Oyauteneid OPBU, ycTaHOBiE€HHE MOJNEKYJSAPHBIX MEXaHU3MOB
¢ynkuonnpoBanus PHK-coneprkammx BUPYCOB, BBI3BIBAIOIIUX OCO0O OMNAacHbIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JlemoHcTpanuu

Tabmuubl u cxemsbl: «Mcnoap30BaHEe MUKPOOPTAHU3MOB B MPOMBIIIJIEHHOM
IPOU3BOJCTBEY, «KileTouHas nHxxeHepusn», «I ' eHHas HHKEHEPUS».

JlaGopaTopHasi padora «/3yueHne 00beKTOB OMOTEXHOJIOTUH.

IIpakTnueckas padora «lloyyeHrne MOJTOYHOKHUCIBIX TPOTYKTOBY.

IKCKypcusi «bHOTEXHONOTMSA — BaXHEWINas IPOU3BOJAUTENIbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE MPOU3BOJICTBO)Y.

11 KIIACC

Tema 1. 3apoxkaenne W pa3BUTHE 3BOJIIHOHHBIX MPEACTABJICHUH B
omnosioruu

OpomonmonHas Teopust Y. JlapBuna. Ilpennochbliku BO3HUKHOBEHUS
napBuHu3Ma. Ku3Hb U HaydHas aedaTenbHocTh Y. JlapBuHa.

J{Brokynye cuiibl 3BOTIOIIUK BUAO0B 110 Y. JlapBUHY (BBICOKast HHTEHCUBHOCTD
pPa3MHOXEHHUSI OpPraHW3MOB, HACJEICTBEHHAas W3MEHYMBOCTh, Oopnba 3a
CYIIIECTBOBAHHE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).



Odopmienne cuaTeTHYecKOoW Teopuu sBomonuu (CT3). HeirpansHas
teopusi sBomonuu. CoBpeMEeHHas SBOJIOIMOHHAs  Ouoyiorusa. 3HayeHUe
HBOJIFOLIMOHHOW TEOPHUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHBI MUPA.

JdeMoHCcTpauu

[Toptpetsl: Apuctotens, K. Jlunnen, XK. b. Jlamapk, 3. XK. Cent-Unep, K.
Kiosne, Y. apsun, C. C. YerBepuxos, 1. U. lImaneraysen, Ix. Xonaein, /. K.
benses.

Tabmuubr u cxembl: «Cucrema sxkuBoit mnpupoasl (mo K. Jlunuero)y,
«Jlectnunia xuBbIX cymectB (o Jlamapky)», «Mexanusm (opmupoBaHus
NPUCHIOCOOJIEHU y pacTeHuii W KUBOTHBIX (mo Jlamapky)», «Kapra-cxema
MapuipyTa nyremectsus Y. lapsunay, «Haxonku Y. JapBunay, «Dopmbl 00pbObI
3a cymectBoBaHuey, «lloponabl romy6eit», «MHorooOpasue KyJIbTypHBIX (POpM
KarycThl», «[1opojpl JOMaITHUX KUBOTHBIX», «Cxema 00pa30BaHUs HOBBIX BUIOB
(mo Y. JlapBuHy)», «Cxema COOTHOIIEHUS JBIXXYIIUX CHJ SBOJIOLHUNY,
«OCHOBHBIE TTOJIOKEHUSI CHHTETUYECKON TEOPUH IBOJTIOLIHI.

Tema 2. MuKpo3BOIIOLHSA U €€ Pe3yJIbTATHI

[Tonmynsuust Kak 3JeMEHTapHas €IUHUIA 3BOJOLMH. COBPEMEHHBIE METOMbI
OLIEHKM TE€HETUYECKOT0 pa3HooOpaszus M CTPYKTypbl Homyssiuuid. M3meHeHue
reHo()oH/a TOMYJALMHA KaK »3JIEMEHTApHOE DSBOJIOLMOHHOE SIBICHHUE. 3aKOH
reHeruueckoro paBHosecus [xx. Xapau, B. BaitnOepra.

DneMeHTapHbie (aKTOphl (ABMKYIIME CHJIbI) HBOMIOUMH. MyTallMOHHBIN
npouecc. KomOuHaTuBHas wu3MeHUMBOCTh. Jlpeld reHoB — ciydaiiHbie
HEHAIpaBJICHHbIE W3MEHEHHS 4YacTOT ajiened B momymanusx. Oddexr
ocHOBaTend. JIggexm oOymuinounozo zoprviuwika. CHUdCEHUE 2eHemuiecKo2o
pasznoobpazus: npudunsl u cieocmeus. llposenenue s¢pgpexma Opeticha cenos 6
oonvuwiux u  manelx  nonynayusx.  Murpauuu.  M3onsuus oMy
reorpaduyeckas (mpocTpaHCTBEHHAs), Oroaornyeckas (penpoyKTUBHAS).

EctecTBeHHbIil 0TOOp — HampaBisiomuii ¢gakrop sBoionud. DopMbl
€CTECTBEHHOTO  OTOOpa:  JBWXKYIIWWA, CTAOWJIM3UPYIOLIMKA,  pa3pbIBAOIIMIMA
(nm3pynTuBHbIi). IlonoBoit 0TOOp. BO3HMKHOBEHME W HBONIOLUS COLUAIBHOTO
MOBEJICHUS )KUBOTHBIX.

[Tpucnoco0NeHHOCT,  OPraHU3MOB  KakK  pe3yjibTaT  MHMKPOAIBOJIIOLUU.
Bo3HukHOBeHHE — MpUCNOCOOJIeHW y  opranu3sMoB.  Apomopdo3bl U
yuanoanantauuu. [lpumepsl npucnocoOieHuit y opraHu3MoB: MOP(HOIOTHYECKHE,
dbusnonornyeckue,  OMOXUMHUYECKHE,  ToBeAeHUYeckue.  OTHOCHUTETBHOCTD
IPUCIIOCOOIEHHOCTH OPraHU3MOB.

Bun, ero xkputepum u CTpyKTypa. BumooOpa3zoBaHue Kak pe3yibTaT
MUKpOdIBOMIOIMHU. M3omsius — kimodeBoi (aktop BumooOpazoBanusa. [lytu u
CrIoCOObI BUJI000pa30BaHMUS: aJIoNaTPUUYECKOe (reorpaduueckoe),



CUMIIATPUYECKOE  (PKOJOTUUYECKOE), «MTHOBEHHOE»  (MOJUILIOUIU3AINA,
rubpuau3anus). JIMUTeTbHOCTh YBOTFOITMOHHBIX MPOIECCOB.

Mexanu3mbl GOpPMUPOBAHUS OMOJIOTHIECKOTO Pa3HOO0pasHsl.

Ponb  »BONIONMOHHONW OHOJOTMM B pa3padOTKE HAay4YHBIX METOOB
coxpaHeHusi 6ropazHo00pasusi. MUKPOIBOMIONUS U KOIBOIIOIMUS MApa3UTOB U UX
X0351eB. MexaHn3Mbl (POPMHUPOBAHUS YCTOMUMBOCTH K aHTUOMOTHKAM H CTIOCOOBI
OOpBLOBI C HEM.

JdeMoHCcTpau

[Toptpetsl: C. C. YUeTBepukos, 3. Maiip.

Tabmuubl u cxembl: «MyTanmoHHass HM3MEHYUBOCTHY, «llomynsiuonHas
CTPYKTypa Buaa», «Cxema nposBiieHus 3akoHa Xapan—BaitnOepray, «/IBmwkymine
CUJIbI 3BOJIIOIUNY, «IKOJIOTMYECKAs] M3OJSLMS MOMYJIAINN CeBaHCKOU (openny,
«l'eorpaduueckass M30JAIUS  JUCTBEHHHUIIBI CHOMPCKOM ¥ JIMCTBEHHUIIBI
naypckoi», «IlomynsiliMOHHbIE BOJIHBI YUCIEHHOCTU XUITHUKOB U )KepPTB», «Cxema
JEUCTBUSL €CTECTBEHHOro 0TOOpa», «DopMbl OOpHOBI 3a CYIIECTBOBAHHEY,
«HaycTpualibHbIN MenaHu3M», «KuBble uckonaemsie», «lIokpoBUTEIbCTBEHHAS
OKpacka YKUBOTHBIX), «IIpenynpexnarornias OKpacka KUBOTHBIX»,
«Dusnonornueckre anantranun», «lIpucrnocoOIEHHOCT, OpPraHU3MOB U €€
OTHOCHUTENBHOCTBY, «Kputepuu Buma», «Buabl-nBoitHukn», «CTpyKTypa BUAa B
npupose», «Crnocodsl Bugo0OpazoBanus», «l'eorpaduueckoe Bua000pa3oBaHue
TPEX BUJAOB JaHIBIIICH», «IKOJOTHUECKOE BHUA000pa30BaHUE BHUIOB CHUHUID,
«ITomumnouasl pacteHuit», «KamyctHo-peneunbiii rTuOpu.

O6opynoBanue: repOaprun pacTeHUH, KOJUICKIIMM HACEKOMBIX, Uydelia MTHI] 1
3Bepeil C MpuUMepaMu pa3IMYHBIX MPUCIIOCOOJICHUN, Yydella NTHIl W 3Bepei
pa3HBIX BHJIOB, TrepOapuu pacTeHUW OJM3KUX BHUIOB, OOpPa30BaBIIMXCS
Pa3IMYHBIMU CIIOCOOAMHU.

JlabopaTtopnasi pa6ora «BblsiBIeHHEe W3MEHYMBOCTH Yy OCOOEH OJIHOTO
BUJIA).

JlaGopaTopnass  pabora  «lIpucmocobneHuss  OpraHu3sMOoB UM HUX
OTHOCHUTEJbHAs LIEIECO00Pa3HOCTDY.

JlabopaTopnass paGora «CpaBHeHHE BHUJOB MO MOP(POIOrHIECKOMY
KPUTEPUIOY.

Tema 3. Makpo3BoIIOLNS U €€ Pe3yJibTaThl

Meronpl M3y4yeHMs ~ MakpodBoOMtOLMHU. [lameoHTONOTMYECKHE  METOIBI
u3yueHus: HBomrouuu. llepexomubie ¢GopmMbl M (QUIOTCHETHYECKUE  PSAbI
OpTaHU3MOB.

buoreorpaduyeckue meTonsl u3ydeHus: sBostonuu. CpaBHeHuE QIIOpHI H
dbayHpl MaTepuKOB U OCTpOBOB. buoreorpaduyeckue obmactu 3emun. Bumbl-
SHJIEMUKHU U PEJIUKTHI.



OMOpPHONOTHYECKHE U CPABHUTEIBHO-MOP(POIOTUUECKUE METOABl MU3yUEHUS
BOMIOLMU. ['€HeTHYecKue MEXaHU3Mbl 3BOJIOLHMH OHTOI€HE3a M IOSIBICHUS
HBOJIIOLMOHHBIX ~ HOBIIECTB. [ 'OMOJOrMYHBIE W  AHAJIOTMYHBIE  OPraHbL.
PynuMeHntapubsle  opraHbl M araBuU3Mbl.  MOJEKYISPHO-TEHETUYECKHE,
OMOXMMHUYECKHUE W  MaTeMaTHYEeCKME  METOJbl  W3Y4YeHUS  HBOJIIOIUU.
['omonoruunsle reHbl. COBpEMEHHBIE METOAbl MOCTPOEHUS (UIOT€HETUYECKHUX
JI€PEBBEB.

XPpOMOCOMHBIE MyTallUH U 3BOJIFOIUSI TEHOMOB.

OO61mre 3aKOHOMEPHOCTH (MpaBuiia) 3BoJtOLMH. [IpuHyun cmenvt yHKyui.
HeobOpatumocTs 3BoIONMH. AJanTuBHas paauanus. HepaBHOMEpPHOCTh TEMIIOB
HBOJIFOLIU Y.

JleMoHCTpanun

[Toptpetsi: K. M. bap, A. O. KoBanieckuii, ®. Mrosiep, 3. ['ekkenb.

Tabnunpl u cxeMbl: «OUIOTEHETUYECKUIN PAJl JIOMIAAN», «ApPXEONTEPUKC,
«3Bepo3yObie  smiepb»,  «Creronedans»,  «Punuoduts»y,  «CemeHHBbIE
NanopoTHUKW», «buoreorpapuueckne 30HBI 3emun», «pei) KOHTHHEHTOBY,
«Penuktey, «HadanpHbple cTaguu 3MOpPUOHAIBHOIO PA3BUTUS MO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYUHBIE W aHAJOTUYHBIE OpraHbl», «PyIUMEHTHI»,
«ATaBU3MBI», «XpOMOCOMHBIE HAOOpHI 4YellOBEKa M IMMMaH3e», «[aBHbIE
HaIpaBJICHUS 3BOJIIOIUNY, «O011IHe 3aKOHOMEPHOCTH 3BOJIFOLII.

OO6opynoBaHue: KOJUJIEKIIMU, TrepOapuu, MYyJSKH HMCKOIMAEMBIX OCTAaTKOB
OpPraHU3MOB, MYJISKA TOMOJIOTUYHBIX, AHAIOTMYHBIX, PYJAUMEHTAPHBIX OPraHOB H
aTaBU3MOB, KOJUIEKIIUN HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHE )KU3HU Ha 3emJie

HayuHble TUMmoTe3bl MNPOUCXOXKIACHUS >KU3HM Ha 3emie. AOUOTeHe3 H
naHcrepmusi. [JloHayuHble IpeACTaBICHUS O 3aPOKICHUU JKU3HU (KPEAlMOHU3M).
['unore3a NOCTOSSHHOTO CaMO3apOKICHUS KU3HU U €€ ONpOBEpKeHHE onbITamu .
Penu, JI. Cnannannanu, JI. [1actepa. [IpoucxoxaeHue sxu3Hu U aCTPOOUOIIOTHS.

OcHOBHBIE JTaIlbl HEOPTraHUYECKON 3BOJIFOLIAM. [InanerapHas
(reonmoruueckasi) SBOJIOINUSA. XHUMHUYECKass OHBOJIONMSA. AOUOTEHHBIM CHHTE3
OpraHnyeckux BemecTs n3 Heoprannudeckux. Omeir C. Mumtepa m I'. Opm.
OOpazoBanue mnoiuMepoB u3 MoHomepoB. Koarepsatnas rumortesa A. U.
Omnapuna, TunoTe3a nepBuyHoro oyiapoHa J[x. XomnaeitHa, reHeTUYECKasi TUIOTe3a
I'. Ménnepa. Pubosumsl (T. Yek) m rumoreza «mupa PHK» V. T'mnbepra.
dopMupoBaHuE MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

Hctopust 3emumm U MeToAbl €€ u3ydeHus. Vckomaemble OpraHU4EecKHe
octaTkd. ['eoxpoHosoruss u e€ wMeroapl. OTHOcUTENbHasE U aOCOIIOTHAsS
reOXPOHOJIOrHUs. I'€0XpOHOIOrHYecKast IKajla: 30HbI, 3pbl, HEPHOBI, SITOXH.



HauvanbHble 3Tanbel opraHudecko »HBoMoUMH. [losBiIeHHE W 3BONIOLMSA
MEPBBIX KIETOK. DBOJIIOIHUA MeTa0oin3Ma. BOZHUKHOBEHUE MEPBBIX YKOCUCTEM.
CoBpemeHHbIe MUKPOOHBIE OMOIIJIEHKU KaK aHaJOT MEepPBbIX Ha 3emiie COOOIIECTB.
CrpomaronuTtsl. [IpokaprOTHI U 3yKapUOTHI.

[IpoucxoxeHue 3ykapuoT (CUMOMOTeHe3). DBOJIIOIIMOHHOE MMPOUCXOKICHHE
BUpPYCOB. [IponcxoxkaeHne MHOTOKJIETOYHBIX OpPraHu3MoB. BO3HUKHOBEHUE
OCHOBHBIX TPy MHOTOKJIETOUYHBIX OPTraHU3MOB.

OcHOBHBIE 3Tallbl 3BOJIONMU BbICIINX pacTeHUu. OCHOBHBIE apOMOPGO3bI
pactenud. Beixonm pacteHuii Ha cymry. [losiBieHHE CIOPOBBIX pPACTCHUH U
3aBoeBaHre uMU cymu. CemeHHble pacTeHHs. [IpoHCXOXKIEHHE LBETKOBBIX
pPaCcTCHUM.

OCHOBHBIC 3Tallbl 3BOJIONHMHA >KUBOTHOTO Mupa. OCHOBHBIE apoOMOP(O3bI
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX
TunoB. [lepBbie XOpAOBBIE KUBOTHBIE. JKH3Hb B BOJAE. DBOJIONUA TO3BOHOYHBIX.
[Ipoucxoxnenne ampubuii u pentwimid. IIporncxoxaeHrne MIEKONUTAOUIMX U
ntui. Ilpunnun kimodyeBoro apomopdosza. OcBoeHHE OECIIO3BOHOUYHBIMU U
MMO3BOHOYHBIMHU KUBOTHBIMU CYIIIH.

Pasutne ku3HM Ha 3eMje MO 3paM U MepuoiaM: apxeu, MPOTEPO30i,
najgeo30i, Me3030M, KaitHo30M. OOm@as xapakTepucThKa KiuMara U
reoJoru4eckux mnpoueccoB. [losiBIeHME M pacUBET XapaKTEPHBIX OPraHU3MOB.
YrieoOpa3oBaHue: €ro yCloBUs M BIUSHUE HAa Ta30BbIi cOCTaB aTMOC(EpHI.

MaccoBbie BBIMUPAHUSI — 3KOJIOTMYECKHE KPU3UCHI MPOUUIOro. [IpuynHel u
CJIEICTBUS MacCOBbIX BbIMUpaHUil. COBPEMEHHBIM KOJIOTUYECKUN KpPHU3UC, €rO
ocobennoctu. [Ipobrema coxpanenus 6nopazHooOpa3us Ha 3emiie.

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

JlemoHcTpanuu

[Toptpetsl: ®@. Peau, JI. Cnannanuanu, JI. [Tactep, . 1. Meunukos, A. N.
Omnapun, JIx. Xonaeun, I'. Ménnep, C. Mumnep, I'. IOpu.

Ta6nuie! u cxembl: «Cxema onbita @. Penny», «Cxema onsbita JI. [lactepa mo
M3YUYCHUIO CaMO3apoXKJIeHUsl Xu3Hm», «Cxema ombita C. Mwumiepa, I'. FOpuy,
«JTanbl ~ HEOPraHWYECKOW  3BOMOUUM»,  «['€OXpOHOJIIOrMYECcKass  IIKaJay,
«HauanpHble 3Tarbl OPraHUYEcKON IBONIONUNY, «CxeMa 00pa3oBaHUsI DYKapHOT
nyTéM cumoOuorenesa», «Cucrema KUBOW mNpupoabl», «CTpoeHue BHUpPYCay,
«Apomopdosel  pacteHuit», «PunHmopuTh», «OIHOKIETOYHBIE BOJOPOCINY,
«MHOTOKJIETOUHbIE BOAOpoCHNY», «Mxu», «llamopoTHukm», «l'onocemMeHHbIE
pactenusi», «Opranbl I[BETKOBBIX pacTeHUu», «(Cxema pa3BUTHUS KUBOTHOIO
Mupay, «Apomopdossl KUBOTHBIXY», «lIpocteiimme», «KumedHomnomocTHbeY,
«IInockue 4EPBUY, «UNEeHUCTOHOTHEY, «PBIOBIY, «3€MHOBOJIHBIEY,



«IIpecmbikaromuecs», «lItuuppy, «Mnekonuraromue», «Pa3Butne xu3HU B
apXeucKou spe», «Pa3BuTHE )XU3HU B MPOTEPO3OMCKON dpe», «Pa3BuTHE KU3HU B
IIaJIC030MCKOM 3pe», «Pa3BuThe KU3HU B ME3030MCKOM 3pe», «Pa3BuThe XKu3HU B
KaitHO30MCKOM 3pe», « COBpEMEHHAasl CUCTEMA OPraHUYECKOTO MUPay.

O6opynoBanue: repObapuu pPACTEHU pa3IMYHBIX OTHAENOB, KOJIJICKIIUH
HACEKOMBIX, BJIAKHBIE MPENApaThl KUBOTHBIX, PAKOBHUHBI MOJUTFOCKOB, KOJUICKIIUH
WUTJIOKOXKHUX, CKEJEThl IMO3BOHOYHBIX JKMBOTHBIX, Yyyejla NTHULl U 3BEpEW,
KOJUIEKIIMM OKAMEHEJIOCTEM, IOJE3HBIX HCKOMAEMBbIX, MYJBSIKH OPTaHUYECKHUX
OCTaTKOB OPTaHU3MOB.

BupryanbHasa  sga0oparopHas paGora «MopaenupoBaHUE — ONBITOB
Munnepa—tOpu 1o u3ydeHnro aGMOreHHOTO CUHTE3a OpPraHNYeCKUX COCTMHEHUN B
NEPBUYHOI aTMochepe».

JlabopaTtopnasi paGora «/3yueHue M omnHMcaHuWE HMCKONAEMbBIX OCTAaTKOB
JPEBHUX OPraHU3MOB).

IIpakTnueckass padora «l3ydyeHne O0COOCHHOCTEH CTPOCHUSI PACTECHUM
Pa3HBIX OTAEIIOBY.

IIpakTnueckas padora «3yueHre 0oCOOCHHOCTEM CTPOCHMSI TTO3BOHOYHBIX
YKUBOTHBIX».

Tema S. [IpoucxoxkaeHue 4eji0BeKa — AHTPOIOT eHe3

Pa3znensl u 3agaun aHTPOMOJIOTHU. METOIBI aHTPOIOJIOTUH.

CraHoBIEHHE TPEACTABICHUN O IMPOUCXOXKICHHM YEJIOBEKA. PenurmnosHele
BO33peHus. COBpEMEHHbIE HAYYHBIE TEOPUH.

CxoAcTBO yenoBeKa ¢ KUBOTHBIMU. CHCTEMAaTUYECKOE MOJI0KEHUE YEIOBEKA.
CBugerenbcTBa  CXOACTBA  YEJOBEKA C  JKUBOTHBIMU:  CPaBHUTEIIBHO-
MOpGOIOTHYECKHE, AMOPHUOJIOTHYECKHE, (hU310I0r0-OMOXUMHUYECKHUE,
noBeAeHYeckre. OTINYMS YETOBEKA OT KUBOTHBIX. [IpAMOXOXKIECHNE U KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE TOJOBHOIO MO3ra U BTOPOM CUTHAJIBHOMU
CUCTEMBI.

JIBrkymue cuiibl ((akTOpbl) aHTPONOreHe3a: OMOJIOrHYecKre, COllUaIbHbIE.
CooTHolIeHNE OMOJOTUYECKUX U COLUUATIBHBIX (DAKTOPOB B aHTPOIIOT€HE3E.

OCHOBHBIE CTaJAMM aHTpoOIOreHe3a. PaHHHe 4YeloBEKOOOpa3Hble 00E3bsSHbI
(IPOKOHCYJIBI) M PaHHUE TTOHTUBI — OOIITHE MPEIKH YeIOBEKOOOPA3HBIX 00€3bsH 1
JoJiei. ABCTpaTONUTEKU — JBYHOTHE MpEAKH Jtofeh. YenoBeK yMenbli, MepBbie
M3TOTOBJICHUS OPYIUM TpyAa. UenoBek NpsIMOXOAALIMNA U IEPBBIM BBIXOJ JIFOJAEH
3a  npenensl  Adpuku. YenoBek reiaenbOeprckuii — 0oOmME  MpeNoK
HEAHJEPTAJIbCKOTO YEJIOBEKA M YEJIOBEKA PasyMHOro. YenoBeK HeaHIAEpPTalbCKUN
Kak BHJ JIIOJEH XOJOJHOTO KiMMara. YemoBeK pa3yMHBIM COBPEMEHHOTO THIIA,
JICHUCOBCKUM YEJIOBEK, OCBOCHHME KOHTHHEHTOB 3a mpenenamMu Adpuku.
[TasnieoreneTrka v najeOreHOMMKA.



OBOMIONMS COBPEMEHHOTO 4eloBeKa. EcTecTBEeHHBIM OTOOp B MOMYJSALUAX
yenoBeka. MyTalmoHHBIH Tporecc ¥ noaumopdusM. [lomymsimoHHbIE BOJHBI,
npeiid reHoB, murpanus U «d(pQPeKT oCHOBATENs» B MOIMYISIUIX COBPEMEHHOTO
YEJI0BEKA.

Uenoseueckue pacel. I[lonarue o pace. bousblune pacel: €BponeougHas
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUANbHASs),  MOHTOJOUIHAsS
(a3maTcko-aMepuKaHcKas). Bpems u myTu paccelieHHs 4YelnoBeKa IO IJIaHETe.
EnuHcTBO  dyenoBeuecknx — pac. HayuHas  HECOCTOSTENBHOCTh — pacu3Ma.
[IpucnocoOeHHOCTh YeoBeKa K Pa3HbIM YCJIOBHUSIM OKpY)Karolled Ccpebl.
Bnusnue reorpadguueckoil cpeapl W Apeiida reHoB Ha Mopdosoruio u
(bu3MONOTHIO YeTIOBeKa.

MexauciuIuiMHapHble  MeToAsl B ¢u3mdeckor  (OMOJOTHYECKON)
AHTPOMOJIOTUM.  ODBOJIOLMOHHAS ~ AHTPOINOJIOTUS U MAJCOaHTPOMOJIOTHS
YeJIOBEUECKUX MNOIMyJsiuui. bruoconnanpHbple HCCIENO0BAaHUS MPUPOJBI YEJIOBEKA.
HccnenoBanre KO3BOTIOLUH OMOJIOIMYECKOr0 U COLMAIBLHOTO B YEJIOBEKE.

JleMoHCTpauumn

[Toptpersr: Y. {apBun, JI. JIuku, . 4. Porunckuii, M. M. I'epacumos.

Tabnuibl 1 cxembl: «MeTOoJIbI aHTPOTOJIOTUNY, «[ 0JJOBHOM MO3I YeJIOBEKaY,
«YenoBexkooOpa3Hble 00€3bsiHb, «CKeleT ueIoBeKa M CKeJNeT IIMMIIaH3e»,
«PynumeHThI 1 aTaBu3MbD), «/IBHKyIIME CHIIBI aHTPOIIOTEHE3A», «IBOJIIFOLUMOHHOE
JIPEBO  4YEIOBEKa», «ABCTpanonutek», «YenoBek  ymenwli», «YenoBek
NPSAMOXOISIINIY, «/leHrucoBckuil yenoek» «Heanaepranbipy, « KpoMaHbOHIBD,
«IIpenku yenoBeka», «ITanbl SBOJIOLUHU YEJIOBEKA», «Packl UeloBeKay.

OO6opynoBaHue: MYJSDKM — OKaMEHEJIOCTeH, TIPeAMETOB MaTepualibHOU
KyJIbTYphl ~TPEIKOB YeJlOBeKa, penpoaykuuu (dororpaduu) KapTUH C
MUQOJIOTUYECKUMU U OHUOJICUCKUMH CIOKETAMHU TPOUCXOXKJICHUS YEJIOBEKa,
¢doTtorpaduu HaXOJOK MCKOMAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YeJIOBEKa, MOJIEIb
yeperna 4YeJOoBE€Ka M ueperna IIMMIIAH3€, MOJIeNIb KHUCTH YEJIOBEKAa U KHUCTHU
HIMMIIaH3€, MOJEIIA TOPCa MPEAKOB YEJIOBEKaA.

JlaGopaTopnasi padora «l3yueHne o0COOEHHOCTEW CTPOEHHUS CKeJeTa
YEJIOBEKA, CBA3AHHBIX C MPSIMOXOKICHUEM.

IIpakTnueckas padora «/3yyeHre SKOJIOrMYECKUX aJalTallNil YeIIOBEKay.

Tema 6. Jkojorus — Hayka O B3aMMOOTHOUICHUSIX OPraHU3MOB H
HA/IOPraHU3MEHHBIX CHCTEM C OKPY:KAKOLIeH cpe1oi

3apoxaeHre U pazBuTue 3kojoruu B Tpyaax A. I'ym6onbara, K. @. Pynbe,
H. A. CesepuoBa, J. I'ekkens, A. Tenciu, B. H. Cykauéna. Pa3gensl u 3amauun
sK0J0THH. CBSI3b 3KOJIOTUU C APYTUMH HAyKaMHU.



Metoasl sxonoruu. IloneBbie HaOmoOIEHUSA. DKCHEPUMEHTHI B SKOJOTHU:
npupojHble W JabopatopHble. MoJaenupoBaHUE B JKOJOTUHA. MOHHUTOPHHT
OKPYXKAIOIIEH CPeIbl: TOKAIbHBIN, PETHOHATBHBINA U TJIOOATBHBIN.

3HaYeHUE DOKOJIOTMYECKUX 3HAHUM i1 YEJIOBEKa. DKOJOTHYECKOE
MHPOBO33pPEHNE KAaK OCHOBA CBS3€HM YENOBEYECTBA C NMpUpoaoi. PopmupoBaHue
HKOJIOTHYECKOMN KYJIBTYPbI U IKOJIOTUYECKOM IPAMOTHOCTH HACEJICHUS.

JleMoHCTpanun

[Toptpetsi: A. I'ym6onbar, K. ®@. Pynbe, H. A. CeBepuos, 2. ['ekkens, A.
Tencnu, B. H. Cykaués.

Tabmuubl u cxembl: «Pazgensr skonorun», «Meroasl 3Kkonoruny, «Cxema
MOHUTOPHUHIA OKPYXKAIOLIEH CPEIbD».

JlaGopaTopHuasi padora «3yuenue METOJ0B AKOJIOTUYECKUX
UCCIICIOBAHUI.

Tema 7. Opranu3msl u cpeaa 0OMTAHUA

DKOJIOTHYECKHE (PAKTOPbI U 3aKOHOMEPHOCTH UX nenctus. Kiaccudukanms
IKOJIOTHYECKUX (DAKTOPOB: aOMOTHUECKUE, OMOTHUECKHUE, aHTpOIIOreHHbIe. O0ume
3aKOHOMEPHOCTH AEHCTBUS 3KoJornueckux Qakropos. IIpaBuno muaumyma (K.
[npenrens, 0. JInbux). TonepaHTHOCTh. DBpUOMOHTHBIE M CTEHOOMOHTHBIC
OpraHU3MBbl.

Abuotnueckue (¢pakropel. CBeT Kak sKonorudeckuid (akrtop. JleiicTBue
Pa3HBIX YYAaCTKOB COJHEYHOTO CIIEKTpa Ha OpPraHU3Mbl. DKOJOTHYECKUE TPYIIIIbI
pacTeHUH M JKUBOTHBIX II0 OTHOIICHHMIO K cCBeTy. CUTHaJbHAs poOJIb CBETA.
doTonepruoau3M.

Temmneparypa kak odkojorumdeckuii (axrop. [eiicTBue TemrmepaTypbl Ha
opraHu3Mbl. [IoMKHIIOTEPMHBIE U TOMOMOTEPMHBIE OPTAaHU3MBL. JDBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxnocts kak skonorumdeckuid ¢daktop. Ilpucrnocobnenus pacTeHuil K
noJiiepKaHuio BoJgHOro OanaHca. Knaccudukanusi pacTeHMH MO OTHOILEHHUIO K
Boze. [IpucnocoOneHust ®KUBOTHBIX K U3MEHEHUIO BOJHOTO PEXUMA.

Cpenpl oOuTaHUS OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYIIHAs, MOYBEHHA,
ryOMHHAasT  TOJANOYBEHHAs, BHYTpUOpraHu3MeHHas.  DU3UKO-XxUMUYecKue
O0COOEHHOCTH cpell oOuTaHusi opraHu3MoB. [IpucrmocoOieHuss OpraHM3MOB K
YKU3HU B pa3HbIX Cpelax.

buonornyeckue putmbl. BHemHue W BHyTpeHHUE pUTMBL. CyTOYHbBIE H
roJu4yHble PUTMBL. [IpUCHIOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHMSIM
YCJIOBHM KU3HMU.

Kusznennsie Qopmbl opranuzMoB. [loHsiTHe O >KU3HEHHOW (Qopme.
XKuzneHnnsle pOpMBbI pacTeHUN: AepeBbs, KyCTAPHUKU, KYCTAPHUUKU, MHOTOJIETHHE



TpaBbl, OJHOJETHHE TpaBbl. JKu3HEeHHBIE (OPMBI >KUBOTHBIX: THAPOOWOHTHI,
re0OUOHTHI, a3POOHOHTHI. OCOOCHHOCTH CTPOSHUS U 00pa3a KU3HHU.

buotnueckne bakTopsI. Bunpr  OMOTHMYECKMX  B3aUMOJEHCTBHIL:
KOHKYPEHI[UsI, XUIIHUYECTBO, CUMOMO03 U ero gopmel. [lapazutusm, koomnepanus,
MyTYyaJu3M, KOMMEHCAJIU3M (KBapTUPAHTCTBO, HaxJieOHM4ecTBO). HeTpoduueckue
B3aUMOJICUCTBUS  (Tommyeckue, (Qopuyeckue, ¢adbpuueckue). 3HAUCHUE
OMOTHYECKUX B3aMMOJCUCTBUM JJIsI CYIIECTBOBAHUSI OPraHU3MOB B Cpele
obOutanus. [IpuHIUTT KOHKYPEHTHOTO UCKITIOYEHUSI.

JleMoHCTpau

Tabmuubl U cxembl: «Ikonorudyeckue Qaxrtopb», «CBETOBOM CIEKTPY,
«IKOJIOTUYECKUE TPYIIIHI )KUBOTHBIX MO OTHOIICHUIO K CBETY», «TemnoKpoBHbIE
KUBOTHBIC», «XOJOJAHOKPOBHBIE >KUBOTHBIE», «DHU3MONOTHYECKUE aaanTaluu
KUBOTHBIX», «Cpenbl o00OWTaHUS OpraHu3MoB», «buomOrMYecKue pUTMBIY,
«Kuznennole  Qopmbel  pactenmit», «KuzHeHHbIE  (GOPMBI  KUBOTHBIXY,
«IKOCHUCTEMA UPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA XBOMHOIO Jiecay, «Llenun
NUTaHUS), «XulHuuecTBoy, «llapasutuzm», «KoHkypeHus», «CuMOno3y,
«KommeHcanuzmy.

O6opynoBanue: repbapuu pacTeHUW U KUBOTHBIX, MPUCIOCOOICHHBIX K
BIUSHUIO Pa3UYHBIX OKOJOTUYECKUX (PAKTOpOB, repdapuu CBETOJIOOUBBIX,
TEHEJIFOOMBBIX M TEHEBBIHOCIUBBIX PACTCHUM, CBETOJNIOOUBBIC, TCHEIIOOUBHIC U
TEHEBBIHOCJIMBbIE KOMHATHBIC PACTECHUS, repOapuu U KOJUICKIIMHU TEIIOJI0OUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PACTEHUM, uydesia MTHUIl U 3Bepeid, repOapuu
pacTeHul, OTHOCSIMXCA K TUrpoduTaM, kcepoduram, Me30puTaM, KOMHATHBIC
pacTeHusl JaHHBIX TPYII, KOJJICKIIMUA KUBOTHBIX, OOUTAIONIUX B Pa3HBIX cpeaax,
repObapul M KOJUIGKIIMM PACTCHUH U JKUBOTHBIX, OOJIAAIONIUX YepTaMU
MPUCIIOCOOJICHHOCTH K CE30HHBIM M3MEHEHUSIM YCIOBUM JKM3HU, repOapuu u
KOJUICKIIUU PACTEHHM M >KUBOTHBIX PA3UYHBIX XKU3HEHHBIX (POPM, KOJUICKITUU
YKUBOTHBIX, YUYACTBYIOIIMX B PA3JIMYHBIX OMOTUUYECKUX B3aUMOJCHCTBUSAX.

JlaGopaTopnasi paGora «BbIBICHHUE MNPUCTIOCOOTICHUN OpPraHU3MOB K
BIIMSIHUIO CBETA.

JlabGopaTopnasi paGora «BpisiBIeHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPhI».

JlabopaTopnasi pa6ora «AHATOMHUYECKHE OCOOCHHOCTHM paCTEeHUN U3
pPa3HBIX MECT OOUTAHUS.

Tema 8. DKo10rusi BUAOB U MOIYJISA UM

OKOJIOTUYECKHE  XApaKTEPUCTUKU  TOIMYJISLHH. [Monynsiuuss ~ kak
Oounonornyeckas cucreMa. Pob HEOTHOPOMHOCTH Cpelibl, (PU3ndecKux 6apbepoB U
0COOEHHOCTEW OMOJIOTHH BUIOB B (DOPMUPOBAHHUH MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyysiiuidi. OCHOBHBIE TIOKa3aTeIM TMOMYJAIUU: YHUCIEHHOCTb, ILUIOTHOCTD,



BO3pacTHasi M IIOJOBasl CTPYKTypa, POKIAEMOCTb, HOPUPOCT, TEMII POCTA,
CMEPTHOCTb, MUTPALIUSL.

DkoJsioruyeckas CTpykrypa nonyssiuu. OIeHKa YUCIECHHOCTH TOIMYJISIUHN.
JvHaMmuka monyisiuud U €€ peryyianus. bHOTHYeCKUi MOTEHUHAN TMOMYJISIIUU.
MopenupoBaHue TMHAMHUKU NOMyIsiuud. KpuBble pocTa YMCIEHHOCTH MOMYISLNHN.
KpuBble BbDKMBaHUSA. Perynsius YWCICHHOCTH MOMYJSIUNA: POk (HaKTOPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT IJIOTHOCTH. DKOJIOTMYECKHUE CTPATETUH BUJOB (T- U
K-cTparerun).

[Tonsitue 00 sKoNOrMYecKoil Huie Bujaa. Mectoobutanue. MHoromepHas
MoJenb dKosiornyeckon Humm Jx.M. XarumHcoHa. Pa3mepbl 3KOJI0TMYECKOU
Hu. [loTeHnmanpHas u peanu3oBaHHAs HUIIU.

Bun kak cucrema nomyisinui. Apeansl BUAOB. BHIBI M HMX >KM3HEHHBIE
CTpaTeruu. JKOJIOTMYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTU TIOBEJCHUS WU MUrpaluid >KUBOTHBIX. buoiormueckue
WHBa3UM UyKEPOJIHBIX BUJIOB.

JleMoHCTpanumn

[Toptper: Ix. . XaTunHCOH.

Tabmuubl U cXeMbl: «JKOJOTHYECKHUE XapAKTEPUCTUKU TOMYJISIIUNY,
«IIpocTpaHcTBEeHHass  CTpyKTypa  mHomyisiqum», «Bo3pacTHble  NMHUpPaMHJIBI
nonyasinun», «CKOpPOCTh  3acelieHUs MOBEPXHOCTH  3€MJIM  Pa3IuYHBIMU
opranuzmammn», «Mogaeinb 3xkomorndeckort Humm J[x. M. XaTunHcoHay.

Oo6opynoBanue: repdapun pacTeHHUM, KOJJICKIIUU )KUBOTHBIX.

Jlabopatopuass  padora  «IlpucnocoOnenusi ceMsH  pacTeHUd K
PacCeNICHUIO».

Tema 9. Iko10rus cO00IECTB. IKOJOTHYECKHE CHCTEMBI.

CooOmiectBa opraHu3MoB. buoneHo3 u ero crpykrypa. Cszu Mexny
OpraHu3MaMH B OUOIIEHO3E.

Okocucrema kak otkpbiTas cuctema (A. Jlx. Tencnu). dyHKIMOHATBHBIE
0JIOKM OpraHu3MOB B DJKOCHUCTEME: TMPOAYLEHTbl, KOHCYMEHTBI, PEIYIEHTHI.
Tpoduueckne ypoBHu. Tpoduueckue uenu u cetu. AOHOTHYECKHE OJIOKH
skocucteMm. [TouBsl U Wbl B 3kocucTeMax. KpyroBopoT BEIEeCTB U MOTOK SHEPTUH
B OKOCHUCTEME.

OcHOBHBIE  TIOKa3aTeau  dKocucTeMbl. buomacca u  mpoaykuus.
DKOJIOTUYECKUE TUPaMU/IbI YK CEN, OMOMAacChl U SHEPTHH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. Daykmyayuu.
HampaBneHHbie 3aKOHOMEpPHBIE CMEHBI COOOIECTB — CyKieccuu. llepBuunbie u
BTOPUYHBIE CYKIIECCUM W MX MPUYUHBI. AHTPOIOIE€HHbIE BO3JCUCTBUS Ha
cykneccuu. KimmmakcHnoe coo0OmiectBo. bropaznoobpasue u moiaHoTa KpyroBopoTa
BEIIIECTB — OCHOBA YCTOMYHUBOCTH COOOIIIECTB.



[IpupoHBIE IKOCUCTEMBI. DKOCUCmEMbl 03€p U peK. DKocucmemsvl MOpel u
oxeanos. Ixocucmemvl MYyHOp, 1€CO8, CMmeneu, nyCmbitb.

AHTpONOrE€HHBIE HKOCUCTEMBI. ATpodKocucTeMa. ArpoueHo3. Pazmmuus
MEXIy aHTPOTIOT€HHBIMH U MPUPOTHBIMHU YKOCHUCTEMaMHU.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. [oponckas
dbiopa u ¢ayna. CuHaHTpomm3aius TOPOJACKOW QayHbl. buomormdeckoe wu
X035MCTBEHHOE 3HAUCHUE arpPOIKOCUCTEM B YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUI OPraHU3MOB B
sKocuctemax. Ponb kackaonoco 3ggexma u 6udo8-30upukamopos (Kirouesvix
61008) 8 yHKYUOHUpOBanuu skocucmem. IIepeHOC PHEPTHUU U BEIIECTB MEXTY
CMEXKHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, OMYJISIIAN U 3KOCUCTEM
B YCJIOBHSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3JICHCTBHIA.

Mexanuzmoi 8030elicmeus 3GepA3HEHULl PA3HbIX munos Ha
CcyOOpeaHu3MeHHOM, OP2AHUSMEHHOM, NONYIAYUOHHOM U IKOCUCIMEMHOM VPOBHSX,
OCHOBbl  9KOJI02UHECKO20  HOPMUPOBAHUS — AHMPONO2SEHHO20 — B030€UCMBUSL.
MeTom010THs MOHUTOPHUHTA €CTECTBEHHBIX U aHTPOITOTCHHBIX 3KOCHCTEM.

JleMoHCTpauun
[Toptper: A. JIx. Tencnu.
Tabmunpt  u cxembl:  «CTpykTypa  OMoLEHO3a»,  «ODKOCHUCTEMa

HIMPOKOJIMCTBEHHOTO Jiecay, «IKOCHUCTEMa XBOWHOTO jeca», « DyHKIIMOHAIbHBIC
TPYIIBI OPTaHU3MOB B 3KOCHCTEMe», «KpyroBopoT BEmIECTB B 3KOCHCTEME),
«llenu nutanus (macTOUIIHAS, TETPUTHAS)», « DKOJIOTHUECKass MTUPAMHIA YUCEID,
«IKonoruyeckas mupamusia OMOMACChl», «IKOJIOTHUECKass MUpaMUIa SHEPTUNY,
«O0pazoBanue 6onota», «IlepBuunas cykueccus», «BoccTaHoBieHue jeca mocie
noxapa», «9Kocucrema 03epay», «ArpoueHos», «KpyroBopoT BEHIECTB U MOTOK
SHEPruM B arporieHo3e», «I[Ipumepsr ypboskocucTem.

O6opynoBanue: repbapun pacTeHUM, KOJJICKIIMA HACEKOMBIX, Uydelia MTHIL |
3Bepeit, repOapuu KyJIbTYpPHBIX U TUKOPACTYIIUX PACTCHUM, aKBAPUYM KaK MOJIENb
IKOCHCTEMBI.

IIpakTuyeckas padora «l3yuenue u onucanme ypO0dKOCUCTEMBDY.

JlaGopaTopnasi paGora «M3yuenue pazHOOOpa3usi MEJIKUX TOYBEHHBIX
YJICHUCTOHOTUX B Pa3HBIX SKOCUCTEMAX).

IKCKYypeHusi «DKCKypCHUsl B TUIUYHBIN OuoreorieHo3 (B qyOpaBy, Oepe3HSK,
eIbHUK, Ha CYXOJ0JIbHBIN UM TTIOMMEHHBIN JIYT, 03€p0, OOJIOTO)».

IKCKYpcUsi «DKCKYpCHUsl B arpodKoCHCTeMy (Ha Mojie WIM B TEIUIMYHOE
XO03MCTBO)».

Tema 10. buocdepa — riodanbHas 3IKOCUCTEMA

buochepa — obmennanerapHass o0ojiouka 3eMIIH, TI€ CYIIECTBYET WIIH
CYILECTBOBAJIA KM3Hb. PazBuTHe npeacraBieHuil o ornocdepe B Tpyaax J. 3rocca.



VYuenue B. . Bepraackoro o 6uocdepe. Ob6mactu 6mochepst u e€ cocras. JKuBoe
BEIIECTBO OHOchepsl U ero PyHKIIHH.

3aKOHOMEPHOCTH cymiecTBOBaHUS Onocdeprl. OcoOeHHOCTH OHMOCcheEphl Kak
rio0abHOM PKOCcHCTeMBbI. J{MHamuueckoe paBHoBecue B Ouocdepe. KpyroBopotsl
BEIIIECTB U OMOT€OXMMHUYECKUE IUKIIBI (YIiiepoja, a3oTa). PUTMUYHOCTE sIBIEHUMN
B Omocdepe.

3onanbHOCTh Ouochepnl. [lonstne o Ouome. OCHOBHBIE OUOMBI CYIIIH:
TYyHJIpa, XBOMHBIE Jieca, CMEIIaHHbIE U MIMPOKOJIUCTBEHHBIE Jieca, CTEIH, CABAHHBI,
MyCTBIHU, TPOMMYECKHUE JIECa, BHICOKOTOPhs. KilnMmar, pacTuTenbHbIN U )KUBOTHBIH
MHUp OMOMOB CYIIIH.

CtpykTypa u (QyHKIHS )KHUBBIX CUCTEM, OIICHKA WX PECYPCHOTO MOTEHITHAA U
ounochepHbIx QyHKIUHA.

JlemoHcTpanuu

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

Tabmuuel u cxembl: «['eocdhepnl 3emim», «KpyroBopoT azora B MPUPOIEL,
«KpyroBopoT yriepona B mpupone», «KpyroBopoT Kuciaopojga B TPHUPOJEL»,
«KpyroBopoT BoJbI B mpupojie», «OcHOBHBIE OMOMBI cymny, «Kinumaruueckue
nosica 3emnn», «TyHapay, «Talra», «Cmemannsiii gec», «ILIupokoancTBEHHBIN
aecy, «Crenby, «CaBanHay, «IlycTeiasy, « Tponuyeckuii gec.

O6opynoBaHue: repoapuu pacTeHUN pa3HbIX OMOMOB, KOJUICKIIUH KUBOTHBIX.

Tema 11. YesnnoBek u oKpy:xa0Ias cpeaa

DKOJIOTUYECKHEe KPHU3UChl M MX NpUYUHBL. Bo3neicTBue denoBeka Ha
ouochepy. 3arpssHeHne Bo3AymHOM cpenpl. OxpaHa Bo3ayxa. 3arps3HEHHUE
BoAHOM cpeabl. OxpaHa BOJHBIX pecypcoB. Pazpymienue mouBsl. OxpaHna
MOYBEHHBIX pecypcoB. 3MeHeHue KiuMara.

AHTpOIIOTE€HHOE BO3/ICMCTBHE HA PACTUTENBbHBIA U KUBOTHBIA Mup. OxpaHa
PACTUTENBHOTO U XKUBOTHOTO MHpa. OCHOBHBIE MPUHIUIBI OXPAHbI MPUPOJIHL.
Kpacasie xHuru. OcobGo oxpansembie mpupoansie Ttepputopun (OOIIT).
Bboranudeckue casibl ¥ 300J10TUYECKUE TTAPKHU.

OCHOBHBIC TPHUHIMIBI YCTOMYMBOTO PA3BUTHS YEJIOBEUSCTBA WU TPUPOJIBI.
PanimonanpHOE  TPUPOJONONIBL30BAHME W COXpaHEHHE  OMOJOTHYECKOTO
pazHooOpasust 3emiu. OOmMe 3aKOHOMEPHOCTH TJI00AbHBIX HSKOJOTHYCCKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KpU3HCa U €T0 BEPOATHBIE TTOCIIECTBUA.

Pa3BuTHEe METOJOB MOHUTOPHMHTA Pa3BUTHS ONACHBIX TEXHOTCHHBIX
npoueccoB. CucmemHvle uccie0o8anus nepexooa K pecypcocoepezaroujeli u
KOHKYPEHMOCnocoOHotl anepeemuke. buonozuueckoe pasnoobpasue u buopecypcui.
Hayuonanvnvlie ungopmayuonusvie cucmemvl, obecneuusaowue O00CmMyn K
uHgopmayuu noO COCMOAHUI0 OMOENbHbIX 6U008 U 3IKkocucmem. (OcCHOBbI



Kopeaburumayuu dKocucmem U cnocob6os 0O0pvbOLL ¢ OUONOBPEHCOCHUIMU.
Pexoncmpykyus mopckux u HazemHvix 3KOCUCEM.

JleMoHCTpanun

Tabmuubl w  cxembl:  «3arpsisHeHHEe  atMocepb»,  «3arpsi3HEHHE
ruapocdepbl», «3arpsizHeHue 1MouBb», «llapHukoBbit  3dhdext», «Ocobo
OXpaHseMbI€ MPUPOTHBIE TEPPUTOPUNY, «MOJEIN yIpaBIIEMOr0 MUPAY.
O6opynoBanue: ¢otorpaguu OXpaHSEMbIX pPACTEHHWW M >KUBOTHBIX KpacHoii
kHuru Poccutickoit @enepanuu, KpacHol KHUTH perrvoHa.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 11O
BUOJIOTYN HA YPOBHE CPEJHEI'O OBLHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pPE3yJibTaTaM OCBOCHHS
OOy4YalOIIMMHUCS TPOrpaMM CpeIHEro o0Iero o0pa3oBaHUs: JUYHOCTHBIE,
METANpPEIMETHBIE U MPEIMETHBIE.

B cTpykType NTHYHOCTHBIX PE3yJbTaTOB OCBOCHHS MPOTPAMMBI IO OHMOJIOTHH
BBIICJICHBI CIICAYIONINE COCTABJISIONINE: OCO3HAHHME OOYJarOIUMUCS POCCUHUCKON
IPaXKIAHCKOM UJIEHTHYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSTEIbHOCTH
U CaMOONpEACNCHUI0, Haluuyue Mmomusayuu K OOyYEHUIO  OHOJIOTHH,
yeneHanpasienHoe pazeumue BHYTPEHHUX YOEXKIECHUW JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAAMIIUN pa3BUTUS OUOJOTUYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCHb 00YYAIOIUXCSl PYKOBOJCTBOBATHCS B CBOEH
JEATEIIBHOCTH [I€HHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPUCYIIUMU CUCTEME
OMOJIOTUYECKOTO  00pa3oBaHUs, Haauyue NpPasoCO3HAHUA  DKOJIOTHUUECKOU
KYJBTYPbI, CHOCOOHOCMU CMAsUumb eI U CTPOUTH KU3HEHHBIE TUTaHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS MTPOTPAMMBI 110 OMOJIOTUU JOCTUTAIOTCS
B CIMHCTBE Y4YEOHOW M BOCIUTATEIBHOM JEATEIBHOCTH B COOTBETCTBHM C
TPAAULUOHHBIMUA POCCUICKHUMU COLMOKYJIBTYPHBIMU, HCTOPUYECKUMU U TYXOBHO-
HPaBCTBEHHBIMHU IIEHHOCTSIMU, MPUHSATHIMU B OOIIECTBE IMpaBUJIaMU U HOPMaMHU
MOBEJICHUSI W CHOCOOCTBYIOT MpOIECCaM CaMOIIO3HAHUS, CAMOBOCIUTAHUS U
CaMOpa3BUTHUsS, PAa3BUTHS BHYTPEHHEH TMO3UIMU JIMYHOCTH, MATPUOTU3MA U
YBaXKEHUS K 3aKOHY W MPABOIOPSAIKY, YETOBEKY TPpyJa U CTaplieMy MOKOJEHUIO,
B3aMMHOTO YBa)KCHUS, OCEPEKHOTO OTHONIICHHWS K KYyJbTYPHOMY HACIEIUIO U
TpaJULUsIM MHOTOHAIMOHAJIIBHOTO Hapoaa Poccuiickoir Denepaiuu, npupoae u
OKpYKaroUIen cpelie.

JInyHOCTHBIE pe3yibTaThl OCBOEHHUSI ydeOHOro mpeamera «buosorus»
JIOJDKHBI OTPakaTh TOTOBHOCTh U CITIOCOOHOCTH OOYYAIOIINXCSI PYKOBOJACTBOBATHCS
chOpMHUPOBAHHONW BHYTPEHHEW TMO3UIUECH JUYHOCTH, CHUCTEMOM I[EHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YOEKIECHHH, COOTBETCTBYIOIIUX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OMbITA U OMbITA JEATEIBHOCTA B MPOILIECCE peaU3allMd OCHOBHBIX HAIpPaBICHUIN
BOCIIUTATEIBHOUN ESITENLHOCTH, B TOM YHCIIE B YACTH:

1) rpaxxaaHcKoOro BOCIMTAHUS:

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3UIIMKM 00YYaIOIIEeTroCsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO YWJICHA POCCUICKOI0 OOIIECTBA;

OCO3HAHHE CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOS3aHHOCTEH, YBaXKCHHE
3aKOHA U MPaBOIOPSIKA;



TOTOBHOCTh K COBMECTHOM TBOPUYECKOM JAESATEIbHOCTU IIPU CO3JAHUU
y4€OHBIX MPOEKTOB, PEUICHUU YYEOHBIX W IMO3HABATEJbHBIX 3aJ1ay, BHIITOJTHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEACNATh COOCTBEHHYIO TMO3MIIMI0 MO OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE yYUTHIBATH B CBOMX JEUCTBHIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aUMO/ICHCTBUS JIIOJICH C Pa3HBIMU YOCKICHUAMU, KYJIbTYPHBIMUA LICHHOCTSIMU U
COIIMAJIbHBIM MTOJIOKEHHEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOIO BBIIIOJHEHHUS
y4eOHBbIX, TO3HABaTEIbHBIX M UCCJIENOBATENbCKUX 3a7a4, YBAKUTEIbHOTO
OTHOILIEHHS K MHEHHUIO OIIMOHEHTOB IMpU OOCYXJIEHUM CIOPHBIX BOIPOCOB
OMOJOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TyMaHUTApHOM U BOJIOHTEPCKOM NEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaX JaHCKOU WJICHTUYHOCTH,
NaTpuoOTU3Ma, YBaXKEHHS K CBOEMY HApoJay, YYBCTBa OTBETCTBEHHOCTH IEpe.l
PonuHoM, ropmoctm 3a CBOM Kpad, CBOKO PoauHy, CBOM S3BIK U KYJIBTYpY,
MPOIIUIOE U HACTOSIIEE MHOTOHAIIMOHATILHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOILIEHHUE K MPUPOJIHOMY HACHEAUIO U MaMSATHUKAM IPUPOJIbI,
JTOCTUXEeHUsIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuUTHE OWOJOTWH, TMOHUMAHUS 3HAYEHHS OWOJOTMM B TO3HAHUM 3aKOHOB
MPUPO/IBI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO 00IIEeCTBa;

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

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE IYXOBHBIX LIEHHOCTEW POCCUMCKOTO HApO/1a;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACH HA MOPATHbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJUTEIISIM, CO3JaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOI'O0 TMPUHATHUS LIEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUHM C
TpaauuusMu HaposoB Poccuu;

4) 3¢TeTU4eCKOro BOCIIUTAHMSL:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIIOYAs ACTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPya, OOIIECTBEHHBIX OTHOIIICHUH;

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



TOTOBHOCTh K CAMOBBIPQKEHHUIO B Pa3HbIX BUAAX HCKYCCTBA, CTPEMIICHHUE
IPOSIBJISITH KAYECTBA TBOPUECKOW JTUYHOCTH;

S) ¢usnyeckoro BocnuTaHus, (OPMHPOBAHMSA KYJAbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0/1ar0NOy YU :

NOHMMAHHWE U pealu3alus 370pOBOro M 0e30macHoro odpasza KU3HU
(310poBOE  TUTaHWE, COOJIIOJICHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
cOamaHCHUpPOBAaHHBIA PEXUM 3aHATHM W OTAbIXa, peryispHas Quandeckas
aAKTUBHOCTb), OEpEKHOT0, OTBETCTBEHHOI'O M KOMIIETEHTHOI'O OTHOILIEHUS K
COOCTBEHHOMY (PU3NYECKOMY U IICUXUYECKOMY 370POBbIO;

IIOHUMAHUE IEHHOCTH MPAaBWI HHIMBHAYAJIbHOTO M  KOJUIEKTUBHOIO
0e30MacHOro MOBEICHUS B CUTYallUsAX, YTPOKAIOIINX 30POBBIO U KU3HU JIFOJIEH;

OCO3HaHUE TOCJIEACTBUNA W HEMPUATHS BPEAHBIX MPHUBBIYEK (YMOTpeOIeHus
aJIKOTr0JIsl, HAPKOTHKOB, KYpPEHHUS);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBA, TPYA0II00HE;

TOTOBHOCTh K AaKTHUBHOH JESITEIIBHOCTU TEXHOJOTMYECKOH M COLMAIBHON
HaIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIMUPOBATH, IJIAHUPOBATh U CAMOCTOSITEIHHO
BBIIIOJIHATH TAKYIO JIESITEIBHOCTB;

UHTEpEC K pa3inyHbIM cdepaM MpodhecCHoHaTbHON JEesTENIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud H  pealn30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbL;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHMIO M CaMOOOPAa30BaHMIO HA
MPOTSIKCHUU BCEU KU3HH;

7) 3K0JIOTMYECKOT0 BOCIIUTAHMSA

HKOJIOTUYECKH LEJIECO00pa3HOEe OTHOIIEHHE K MPUPOJE KaK HCTOYHHKY
YKU3HU Ha 3eMJie, OCHOBE €€ CyIleCTBOBAHUS;

NOBBIUICHHE YPOBHS SKOJOTMYECKOM KYyJIbTYphl: MPHOOpETEHUE OIbITa
IUIAHUPOBAHMS TIOCTYNIKOB M OLIEHKM MX BO3MOJXKHBIX IOCJIEICTBHMA IS
OKPYKaIOIIEH CPEIbl;

OCO3HAaHHME TJI00aTBHOr0 XapakTepa 3KOJIOTMYECKHX MpoOJeM M IMyTed HuX
pelIeHHS;

CIIOCOOHOCTh HUCIOJIb30BaTh MpUOOpeTaeMble TpPH HU3YYCHUU OHOJIOTHH
3HaHWS W YMEHMsSI MpPU PELICHUU NpoOJeM, CBSA3AHHBIX C palMOHAJIbHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HaIpaBJCHHBIX HA COXpPAaHEHUE PABHOBECHS B HKOCHUCTEMAX, OXpaHy BHUIOB,
AKOCHUCTEM, OrOochephl);

AKTUBHOE HEINpUATHE JECWCTBUM, NPUHOCAIIMX BpPEH  OKPYXKaAKOUIEH
IPUPOJIHON cpezie, YMEHHE MNPOTHO3UPOBATH HEOIATrONPHUSTHBIE SKOJIOTHYECKUE
MOCJIEICTBUS MPEANPUHUMAEMBIX ACHUCTBUHN U MPEIOTBPAILATH UX;



HaJIMYue Pa3BUTOr0 SKOJIOTUYECKOTO MBIIIJIEHUS], IKOJIOTUUYECKON KYJIBTYPHI,
ombITa NEATEeIbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI MU B IO3HABATEJIBHOW, KOMMYHUKATUBHON W COLMAIBHOMN
MPaKTUKE, TOTOBHOCTH K Y4aCTHUIO B IPAKTUUYECKOMN NIEATETbHOCTH SKOJIOTUYECKON
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHPOBAHHOCT, MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSI HAYKU M OOIIECTBEHHOM MPaKTUKH, OCHOBAHHOIO Ha JIUAJIOTe
KYJbTYp, CHOCOOCTBYIOLIET0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPILICHCTBOBAHHUE SI3bIKOBOW M YHUTATENBCKOM KYJIBTYpbl KakK CpelICcTBa
B3aMMO/ICHCTBUSI MEXKTY JIIOJbMH U MIO3HAHUS MUDA;

MOHMUMAaHUE CHenupuKn OWOJOTUM KaK HAyKd, OCO3HaHWUA €€ poiu B
GbopMHUpPOBaHUN PAIMOHATIFHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBieHuss 00 OKpyXkKaroleM MHpE KakK O €AMHCTBE MPHUPOJIbI, YeIOBEKa U
oOllecTBa, B TO3HAHWK MPHUPOJHBIX 3aKOHOMEPHOCTEM W PEIICHUH MpoOsieM
COXpaHEHUS IPUPOIHOTO PABHOBECHS,

yOEeXAEHHOCTh B 3HAYMMOCTH OWUOJIOTUM JJIsi COBPEMEHHOW IMBWJIM3ALINU:
oOecrieyeHus: HOBOTO YPOBHS PAa3BUTHSA MEAUIMHBI, CO3/aHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX  pelIaTh PECypCHbIE  MPOOJIEMBbI  Pa3BUTHS
YeJI0BEYECTBA, MOMCKA MyTEeH BBIXOJIa U3 TII00ATBHBIX IKOJOTHUECKUX MPOOIeM U
obecrieueHusi mepexoja K  yCTOMUMBOMY  Pa3BUTHIO,  PallMOHAJIBLHOMY
WCITIOJIb30BAHUIO TPUPOJIHBIX PECypcoB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYE€HWU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIINIEHUs OOIIEeH KyJbTYypbl, €CTECTBEHHO-HAYyYHOH TI'paMOTHOCTH, Kak
COCTAaBHOM YacTH (PYHKIIMOHAJILHOM TPaMOTHOCTH OOydaromuxcs, GopMHpyeMOit
IpU U3y4YEeHUU OMOJIOTHH;

MOHMMAHHUE CYIIHOCTU METOJOB IMO3HAHMS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTH WCIOJL30BaTh MOJIydaeMble 3HaHMS [JIs1 aHajiu3a U
OOBSICHEHUS SIBJICHUIN OKPYXAIOIIET0 MUPa U MPOUCXOA[IMINX B HEM MU3MEHEHUH,
yMEHUE JenaTh OOOCHOBAHHBIC 3aKJIIOUEHUSI HAa OCHOBE HAay4yHbIX (PakToB U
MMEIOUIMXCS JAHHBIX C LEJIbIO MOTYYEHHS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJIOTUYECKUE 3HAHMS IS
peleHus mpo0JIeM B peajbHbIX JKU3HCHHBIX CUTYalIUsIX;

OCO3HAHHUE IIEHHOCTH HAY4YHOW JESTEIbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOEKTHYIO U UCCIIEA0BATENBCKYIO AESITEIbHOCTh MHIUBUAYAIBHO U B TPYIIIE;

TOTOBHOCTh W  CIOCOOHOCTh K  HENPEepPHIBHOMY  OOpa3oBaHUI0 U
caM000pa30BaHNI0, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHUW MO OWUOJOTUU B
COOTBETCTBHHM C KU3HEHHBIMH MOTPEOHOCTSIMH.



METANIPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHbIE Pe3yiabTaThl OCBOCHHS Y4eOHOTO mpeameTa «buosorus»
BKJIIOYAIOT: 3HAYMMble JIsI (OPMHUPOBAHHS MHUPOBO33PCHHS OOyJarOIIHUXCS
MEXIMCIUIUTMHAPHBIC (MEXKIPEIMETHBIC) OOIICHAYYHBIC MMOHSITHS, OTpakarolye
IIEJIOCTHOCTh HAyYHOM KapTHHBI MHUpa H CHEeONU(PUKYy METOJO0B TIO3HAHUS,
UCIIOJB3YEMbIX B €CTECTBEHHBIX HayKaxX (BEILIECTBO, SHEPTHUs, SABJICHUE, MPOIECC,
CHUCTEeMa, HaydHbIH (DaKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
HCClieIOBaHUE,  HAOJIOJICHHE,  W3MEpPEHHE, OKCIEePUMEHT W  JApYyrue);
YHUBEpCaIbHBIC Yy4eOHBIC JeWCTBHS (TIO3HABATENbHBIE, KOMMYHUKATUBHBIC,

PETYJISTUBHBIE), 00ecreynBaroIIne (dbopmHpoBaHue (GyHKIIMOHATBHON
IPAMOTHOCTH W  COLUMAJIbHOM KOMIIETEHUMH OOYYalolUXCS; CIIOCOOHOCTH
oOyuaroumxcs UCIIOJIB30BAaTh OCBOCHHBIE MEXIUCLUIIIIMHAPHBIE,

MHUPOBO33PEHUYECKHE 3HAHMS U  YHUBEpCAJIbHblE y4yeOHbIE JIEHCTBUS B
ITO3HABATEIIbHON U COMAIIBHON MPAKTHKE.

B pesynbrare wu3yuyeHHs OHOJIOTMM Ha YpPOBHE CPEIHEr0 OOIIEero
oOpasoBaHust y oOyuwatomierocss OyayT cOpMHUpOBaHbl IO3HABATEJIbHbIC
yYHHUBEpCaJbHbIC yueOHbIE AEHCTBHSI, KOMMYHUKAaTUBHbIE YHUBEPCAIbHBIE yUeOHbIE
NEHCTBUS, pPEryJIsTUBHBIC YHUBEpCAlbHbIE Y4YeOHbIE JIEHCTBUS, COBMECTHAas
NEeSATEIbHOCTbD.

MertanpenMeTHbIE PE3yJIbTaThl OCBOCHHSI IMPOTPAMMBI CPEIHEro OOIIEro
o0pa30BaHMsI JOJKHBI OTPAXKATh:

OBananenue YHHMBEPCAJIbHBIMH y4eOHBIMU NMO03HABATEJIbHBIMHA
NeCTBUSIMM:

1) 6a3oBble JJorMYecKHue JAeiicTBUA:

CaMOCTOATENbHO  (QOpMYyJIHMpPOBAaTH W aKTyallU3UpOBATh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh INPU OCBOCHHWHM 3HAHUW NPHUEMBI JIOTMYECKOTO MBIIUICHHUS
(aHanu3a, cUHTE3a, CpaBHEHMU S, Ki1acCupUKaIu, 0000IICHUS ), PACKPBIBATH CMBICII
OMOJIOTMYECKUX MOHATUM (BBIIENATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIIMBATH
CBSI3U C IPyTUMH MOHATUSAMH);

ONpENENATh LENU JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JOCTHKEHHSI, COOTHOCUTD PE3YJIBTATHI AEATENBHOCTH C TOCTABICHHBIMU LIETSIMU;

UCIOJIb30BaTh OMOJIOTUYECKUE MOHATHUS Ui 0ObsICHEHUSI (DAaKTOB U SBJICHUM
YKUBOU IIPUPOLBI;

CTPOUTH JIOTMYECKHE PACCYXICHUS (MHIYKTUBHBIE, JEAYKTHUBHBIE, IIO
aHAJIOTMM), BBIABIIATH 3aKOHOMEPHOCTH W IPOTHUBOPEYHS] B PaCCMATPUBAEMBIX
ABJICHUSIX, (DOPMYIIMPOBATH BHIBOIbI U 3aKIIOUEHUS;

NPUMEHSTH CXEMHO-MO/IeJIbHbIE cpencrtsa Ui IPEACTaBIICHUS
CYILLIECTBEHHBIX CBSI3€H M OTHOLIEHUH B M3y4aeMbIX OMOJOTMYECKUX OOBEKTaX, a



TakK€  MNPOTHUBOPEUYMII  Pa3HOTO  poOAa,  BBIIBICHHBIX B Pa3IMYHBIX
UH(GOPMAIIMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHUS MPOOJIEMBbI C yU4ETOM aHalHW3a WMEIOIIUXCS
MaTepHabHBIX U HEMAaTepUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B IESITEIIbBHOCTh, OLICHUBATh COOTBETCTBHUE PE3YIHTATOB
LEJISIM, OLICHUBATh PUCKHU TIOCIIEICTBUN ACSITETbHOCTH;

KOOPAMHUPOBATh M  BBINOJNHATH pabOTy B  YCIOBHUAX  pPEaIbHOTO,
BUPTYaAJIbHOTO U KOMOMHUPOBAHHOTO B3aMMOICHCTBHSI;

pa3BUBATh KPEaTUBHOE MBIILICHUE ITPU PEIICHUH )KM3HEHHBIX MTPOOJIEM.

2) 0a30BBIE HCCJIEA0BATEIbCKHE AeliCTBHSA:

BJIa/I€Th HaBBIKAMU Y4€OHO-UCCIIET0BATEIbCKON U MPOCKTHON JIEATEIHHOCTH,
HaBbIKAMHU  paspelieHusi MnpoOjeM, CHOCOOHOCTBI0O M  TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY IIOMCKY METOJIOB PELICHUsI IPAKTUYECKUX 3a]1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJI0OB MO3HAHUS;

UCTIONB30BaTh PAa3jMyYHbIe BHUABI JESATEIBHOCTH IO TMOJYYCHHUIO HOBOTO
3HAHWs, €ro WHTEpIpETalluH, MPeoOpPa30BaHUI0O M TMPUMEHEHUIO B YUEOHBIX
CUTYaIUsX, B TOM YHUCIIC TIPHU CO3JaHUH YI€OHBIX U COIMATBHBIX MPOCKTOB;

dbopMHUpOBaTh HAYYHBIA TUI MBIILJICHUS, BIaJ€Th HAYYHOM TEPMUHOJIOTHEH,
KJIFOUEBBIMU MOHSATUSMU U METO/IAMH;

CTaBUTh M (HOpMyIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
JIESITEIbHOCTH U )KU3HEHHBIX CUTYAIIHIX;

BBISIBIIAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBaTh 3ajady,
BBIJIBUTATh THUIOTE3y €€ peIleHUs, HaXOIAUTh apTyMEHTHI IJIS JI0Ka3aTeIbCTBA
CBOMX YTBEPKJICHHM, 3a/1aBaTh apaMETPbl U KPUTEPUU PEIICHHUS;

aHAIM3UPOBaTh TOJYYCHHBIE B XOJE peHIeHHs 3a7aud pe3yJbTaThl,
KPUTHYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3MPOBATH U3MEHEHNE B HOBBIX
YCIIOBUSIX;

JaBaTh OIIEHKY HOBBIM CUTYAIUsAM, OIICHUBATH TPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISATh IEJICHANIPABICHHBIN MOUCK TEpPEeHOca CPEICTB U CIOCOOOB
NeNCTBUS B MPO(GECCUOHANBHYIO CPENY;

yYMETh TMEPEHOCUTh 3HAHWS B TMO3HABATEIBHYIO U MPAKTHUECKYIO OOJIacTH
KU3HEICATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUS U3 Pa3HBIX YUEOHBIX NPEIMETOB;

BBIIBUTATh HOBBIE HJIEW, TpeJiaraTh OPUTHHAIBHBIC TOIXOABI M PEIICHHUS,
CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE aTbTePHATUBHBIC PEIICHHSI.

3) pab6ora ¢ ungopmaunmeii:

OpPUEHTHPOBATHCS B PA3IMUYHBIX UCTOYHHKAX MHPOpPMAIMH (TeKCTe y4eOHOTro
nocoOusi, HAy4YHO-IIOMYJIIPHOM JuTepaTtype, OHOJOTHYECKUX CIIOBapsAX U
CTIPaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHETe), aHAIM3UPOBAThH



nH()OPMAITHIO PA3TUYHBIX BUIOB U (POPM MPEICTABICHUS, KPUTHIYECKH OI[CHUBATH
e€ IOCTOBEPHOCTh M HETPOTUBOPEUNBOCTH;

bOopMyIMpPOBATh 3aNPOCHl U MPUMEHATH PA3THYHBIE METOJBI MPU TIOUCKE H
otbope Ouosorudeckor mHMOpPMaIMKM, HEOOXOUMOM JIJIsi BBITIOJHEHUST yUeOHBIX
3ajay;

MpUOOpETaTh OIBIT KCIOJIB30BaHUS HWH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHIA, COBEPIIICHCTBOBATH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3INIHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHHUS
ouosiornyeckor nHGopmaruu (CXembl, rpaduKy, TdarpaMMBbl, TaOJIHIIbI, PUCYHKH
H IpyTroe);

WCIIOJIP30BAaTh HAYYHBIA S3BIK B KadeCTBE CpEACTBA Tpu pabore ¢
Ovonornyecko MHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTUYeCKUe 3HaKU W CUMBOJIBI, (HOpPMYJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHMBOJHMYECKHE  CPEICTBA
HaTJISTHOCTH;

BIAJCTh  HAaBBIKAMH  PAcTO3HaBaHWA W 3alUThl  WHGOpPMAIIUH,
nH(OPMAIMOHHON 6€30MaCHOCTH JINYHOCTH.

OByaieHUe YHMBEPCAJIbLHBIMU KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1) o01ienue:

OCYIIECTBIIATH KOMMYHHUKAIIMH BO BceX cepax KU3HU, aKTUBHO y4aCTBOBATH
B JMAJIOTE WJIM JIMCKYCCHUU TIO CYIIECTBY OOCYyXaaemMoil TeMbl (YMEHHE 3a/JaBaTh
BOIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEILHO BBITIOJHEHHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHI U COTJIACOBAHHOCTH IMO3UIIMNA JPYTHX y4aCTHUKOB
JMasora Wik JUCKYCCUN);

pacro3HaBaTh HEBEepOAJIbHBIE CpEJCTBA OOIICHMS, MOHUMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HHUKHOBEHHS KOH(JIMKTHBIX CUTYyalluH,
YMETh CMSITYATh KOH(QJIMKTHI U BECTH IEPETOBOPHI;

BIAJCTh PA3IUYHBIMUA CIIOCOOAMH OOIIEHUS W B3aMMOJICHCTBHSI, TIOHUMATh
HaMEpEHUS IPYTUX JIIOJEH, MPOSBIIATh YBAKUTEILHOE OTHOIICHNE K COOSCETHUKY
U B KOPPEKTHOU PopMe (hopMyIupoBaTh CBOM BO3PAKECHMUS;

pa3BEPHYTO W JIOTUYHO HM3JIaraTh CBOIO TOYKY 3pPEHUS C HMCIOJb30BaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHas J1esiTeJIbHOCTD:

MMOHUMATh M HCIIOJIL30BaTh MPEUMYINECTBA KOMAHIHONW M WHIWBHUIYaIbHOM
paboThI IPH pelIeHUU OUOIOTHUYECKON MPoOIIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX (DOPM B3aMMOJICHCTBUS NP PEIICHUN YIeOHOM 3a1a4H;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX JEUCTBHH C y4€TOM OOIINX
MHTEPECOB M BO3MOKHOCTEH KaXKIOTO YJieHa KOJUICKTHBA,



IIPUHAMATh L€IM COBMECTHOW  JACATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJIUHUPOBATh ACHUCTBUA MO €€ NOCTHKEHUIO: COCTABIIITH IUIAH JEHUCTBU,
pacnpenensaTb poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaThb pe3YJIbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KayeCTBO CBOETO BKJIAJAa M KAXKIOTO Y4YaCTHHKA KOMAaHIBI B
OOIIMiA pe3yNbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/uiaratb HOBBIE IIPOEKTHI, OLEHMBATh HIAEHU C TIO3ULUUNA HOBHU3HBI,
OPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYULIECTBJIATh IIO3UTHUBHOE CTPATErMYECKOE IIOBEIACHUE B PA3IMYHBIX
CUTYalLUsIX, IPOSBISATH TBOPUECTBO U BOOOPAXKEHHE, ObITh HMHUIIMATUBHBIM.

OBJiaieHre YHUBEPCAIbHBIMH PeryJsSTUBHBIMU ACHCTBUAMM:

1) camoopranusanms:

UCIIOJIb30BaTh OHMOJOTMYECKHE 3HAHUS U BBIABICHUS MpOOJIEM M HX
pELICHUS B )KU3HEHHBIX U YUEOHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIE
YCTAHOBKM B CBOMX JCHCTBHSAX M MOCTYIIKax IO OTHOLIECHHIO K KMBOM MPHUPOE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAOIIUX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH ITO3HABATEIBHYIO JIEATECIIBHOCTD, BBIABIATH
npo0JieMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 337a4l B 00pa30BaTEIbHON
JEATEIIBHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENIbHO COCTABJISITh IUJIaH pPEIICHHUs NOpo0JeMbl C  Yy4ETOM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEIOYTEHUIH;

JaBaTh OLEHKY HOBBIM CUTYaLlUsM;

paciupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JienaTh OCO3HaHHBIM BbIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pEILICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

cocoOCTBOBaTh (POPMHUPOBAHUIO M TNPOSBICHUIO HIMPOKOM JpyAHULIMK B
pa3HbIX 00JIACTAX 3HAHWW, MOCTOSHHO TOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KYJBTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

J1aBaThb OLIEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJILTATOB LEIIAM;

BJIAJE€Th HABBIKAMM  IIO3HABATENbHON  peduieKCMH Kak  OCO3HAHMS
COBEpIIAEMBIX JEUCTBUA M MBICIUTENBHBIX MPOLECCOB, HMX pE3yJbTaTOB U
OCHOBaHUi, MCNOJIb30BaTh NPUEMBI peduieKCUM Jsi OLEHKH CUTYalluu, BbIOOpA
BEPHOI'O PELLICHHS;

YMETb OLICHUBATb PUCKU M CBOEBPEMEHHO NPUHUMATHh PEIICHUSA M0 MX
CHIKEHHIO;



OPUHUMATh MOTHBBI WM apPryMEHThl JPYIMX IIpU AHAINU3E pE3yIbTaTOB
NEeSATEIbHOCTH;

3) npuHATHE Ce0HA M APYTUX:

IPUHUMATH ce0sl, TOHUMAs CBOM HEIOCTATKH U JOCTOMHCTBA,

OPUHUMATh MOTUBBI W apryMEHThl JpYrMX IpU aHaIu3e pe3yJIbTaToB
NEeSATEIbHOCTH;

IPU3HABaTh CBOE MPABO U MPABO APYIUX HA OIINOKHU;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

IMPEAMETHBIE PE3YJ/IBTATDBI

[IpenMeTHbIe pe3yabTAaThl OCBOCHHUSI COJIEpXKaHUSI Y4eOHOro MpeaMera
«buonorus» Ha yrayOnEéHHOM ypOBHE OpPHUEHTHUPOBAaHBI Ha oOOecleueHue
npobuapHOro  o0yueHus — oOydaronuxcss — Owojmormu. OHHM  BKJIIOYAIOT:
cnenuuyeckue s OMOJIOTUM HAYyYHBIC 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUH 11O
OCBOCHHIO, UHTEPIIPETALMN U MPE0OpPa30BaHUIO 3HAHUM, BUABI ACATEIBHOCTU IO
MOJYYEHUIO HOBBIX 3HAHWW U WX MPUMEHEHUIO B PA3IUYHBIX YUEOHBIX, a TAKKE B
peaNbHbIX XWU3HEHHBIX cuTyauusx. [IpenmeTHbie pe3yiabTaThl MPEACTABICHBI IO
roJlaM U3y4eHusl.

[IpeameTHbIe pe3yNbTaThl OCBOCHUS yueOHOro mpeamera «buonorus» B 10
Kjlacce JOJKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MeCT€ U PpOJM OHOJOTHMM B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHWU €CTECTBEHHO-HAYYHOW KapTUHBI MHUpa, B
MO3HAHWM  3aKOHOB TPHUPOABI U  pEHIeHWH TpoOJieM  palMroHAIBLHOTO
MIPUPOJIOTIOIB30BaHUs, O BKJIAJE POCCUICKUX M 3apyOEKHBIX YUEHBIX B Pa3BUTHE
Omooruy;

BJIAJCHUE CHUCTEMOM OHOJOTMYECKUMX 3HAHUW, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAralome OHOJIOTHYECKUE TEPMHUHBI U TOHATUSA (KU3Hb, KIIETKA,
OpraHu3M, MeTaboJIu3M, TOMEOCTa3, CaMOPETYIISIUs, CaMOBOCIIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, U3MEHUYUBOCTh, POCT U Pa3BUTHE), OMOJOTHYECKUE TEOPUU
(xnetounas Teopus T. [lIBanna, M. Illneiinena, P. BupxoBa, XxpoMocoMHast TeOpHs
HaciencrBeHHoctu T. Moprana), yuyenuss (H. W. BaBmioBa — o 1nenTpax
MHOTOOOpa3usi W  MPOUCXOXKICHUS  KYJbTYpPHBIX  pacTeHWi),  3aKOHBI
(emnHOOOpa3usi MOTOMKOB TEPBOTO TMOKOJEHUS, PACIICIIJICHUSI, YUCTOThI TaMeET,
HE3aBUCUMOTO HacienoBanus [. MeHaenss, TOMOJIOTUYECKUX PSAIOB B
HACJIEICTBEHHOM U3MEHYNUBOCTH H. n. Basunosa), IIPUHIIATIBL
(KOMILIEMEHTapHOCTH );

BJIaJICHUE OCHOBHBIMU METOJIaMH HAy4YHOTO MO3HAHUS, HCIOJIb3YEeMbIX B
OMOJIOTMYECKUX HCCIEJOBAHUSIX IKUBBIX OOBEKTOB (OMHUCaHUE, HU3MEpPEHHUe,
HaOJII0/ICHHE, SKCIIEPUMEHT);



YMEHHE BBIICIATH CYIIECTBEHHbIE MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
IYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM YHCIIE
OaxTepuit, rpuOOB, pacTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPTaHOB U CUCTEM
OpPraHOB pAaCTEHUM, JKUBOTHBIX, YEJIOBEKA, IPOIECCOB KU3HEAEITEIbHOCTH,
IPOTEKAIOLIUX B OpraHU3Max PACTEHUH, KUBOTHBIX U YEJIOBEKAa, OMOJIOTMUECKUX
MPOIIECCOB: 0OMEHA BeUIeCTB (METab0IM3M), MPEBPAILLCHUSI SHEPTUU, OpOKEHUS,
aBTOTPO(PHOTO U reTepOoTPOPHOro TUIIOB MUTAHUS, (POTOCHHTE3a U XEMOCHUHTE3A,
MUTO3a, M€H03a, raMeTorenes3a, SMOpHUOTreHe3a, MOCTIMOPHOHAIBHOIO Pa3BUTHA,
pPa3MHOXKEHHS,  HMHJIMBUIYaJBbHOTO  PAa3BUTUS  OpraHu3Ma  (OHTOreHe3a),
B3aMMOJIEHCTBUSI T€HOB, FETEPO3UCA, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTAaHABIMBATh B3aMMOCBS3M MEXAYy OpraHOMJAMHU KIETKH U HUX
(GYHKIUSAMHU, CTPOCHHMEM KJIETOK pa3HbIX TKaHEH M WX (QYHKIUAMH, MEXITY
OpraHaMd U CHCTEMaMU OpraHOB Yy pPAacTEHMH, >KMBOTHBIX M 4YEJIOBEKa U UX
GYHKIUSAMHU, MEXAY CHCTEMaMH OPraHoB U HMX (QYHKIHMSAMH, MEXIy STanamu
oOMeHa BEIIEeCTB, dTallaMU KJIETOYHOTO IMKJIA U )KU3HEHHBIX ITUKJIOB OPTaHU3MOB,
TanaMu 3MOpPUOHAIBHOIO PAa3BUTHs, T€HOTHUIOM U (EHOTHIIOM, (DEHOTUIIOM H
(dhaxkTopamMu cpenbl OOUTaHUS;

YMEHHE BBISABIATh OTIMUYMUTEIbHBIE NMPU3HAKU KUBBIX CHCTEM, B TOM YHCIIE
pacTeHM, )KUBOTHBIX U YEJIOBEKa;

YMEHHE WCIOJb30BaTh COOTBETCTBYIOIIME AapTYMEHTBI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJIsl OKA3aTENbCTBA POACTBA OPraHU3MOB Pa3HBIX
CUCTEMAaTUYECKUX TPy,

yYMEHHE peniaTb OMOJIOTUYECKUE 33]Ja4H, BBISBISATH NPUUMHHO-CIIEICTBEHHbIE
CBSI3U MEXAY UCCIIEyeMbIMU OHOJIOTMYECKUMHU MIPOLIECCaMU U SBJICHUSIMU, J1€TaTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH TMOJIYY€HHBIX PE3yJIbTaTOB;

YMEHUE BBINOJIHATh JIA0OPATOPHBIE M MPaKTUYECKHUe padOThl, COOMHOIATH
npaBuiIa npu padboTe ¢ ydeOHBIM U J1a00paTOPHBIM 000PYI0BAHHUEM;

YMEHHME BBIIBUraThb TUIOTE3bl, MPOBEPATh MX SKCIEPUMEHTAIBHBIMU
cpencTBamMu, (GOpMyIUpys Ledb HWCCIEIOBaHUS, AaHATU3UPOBATH IOITYYCHHBIE
pe3yNbTaThl U AeNIaTh BBIBOJIBL;

YMEHHUE Yy4YacTBOBaTh B y4e€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMoJIoruw,
HKOJIOTUM U MEIUIIMHE, NMPOBOJUMON Ha 0a3e HIKOJIbHBIX Hay4YHBIX OOILECTB, U
nyOJIMYHO  TPEACTAaBIATH  MOJYYEHHbIE  pe3ysbTaThl HAa  YYEHHMUECKHX

KOH(epeHusX;
YMEHHUE OLICHUBATh 3TUYECKHE aCIEKThl COBPEMEHHBIX MCCIIEJOBAaHUN B
obmactu  OuosorMd ¥ MEAMIMHBI  (KJIOHMPOBaHHME,  HMCKYCCTBEHHOE

OIUIOJJOTBOPEHUE, HAIMPABICHHOE W3MEHEHHE T€HOMa M CO3JaHHUE TPAHCTEHHBIX
OpraHU3MOB);



YMEHHE OCYIIECTBIISITH OCO3HAHHBIM BBHIOOp OyAylieil mpodeccruoHaaIbHON
JESITEIbHOCTH B 00JIaCTH OMOJIOTUH, MEAMIIUHBI, OMOTEXHOJOTHH, BETEpUHAPUH,
CEJIbCKOTO XO03S1CTBa, MUIIEBON MPOMBIIIJIEHHOCTH, YIrAyOasTh MO3HABATEIbHBIN
WHTEpEC, HAIIPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIONIEH npodeccuu u
NPOJOJDKEHHE OMOJOrHYecKoro oOpa3oBaHHMs B OpPraHuU3alusiX  CpPEIHEro
po(heCCHOHATTEHOTO U BHICIIETO 00pa30BaHUAI.

[IpenMeTHbIE pe3yiabTaThl OCBOEHUS yueOHOro mpeameta «buonorus» B 11
Klacce NOJIKHBI OTPaKAaTh:

cOPMHPOBAHHOCTh 3HAHUW O MECT€ W POJM OHOJIOTMM B CHCTEME
€CTECTBEHHBIX HayK, B (DOPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAy4YHOU
KApPTUHBI MHpa, B ITO3HAHWHM 3aKOHOB MPHUPOABI M PEIICHUH 3SKOJIOTUYECKUX
npoOJieM 4YenoBeYeCTBa, a TaKkKe B PEIICHHH BOMPOCOB PAIlMOHAIBHOTO
IPUPOJIOTNIOIB30BaHUs, U B (POPMUPOBAHUU LIEHHOCTHOTO OTHOIICHUS K IPUPOJIE,
OOIIECTBY, YEJIOBEKY, O BKJIAJE€ POCCHUICKUX M 3apyOekKHBIX yUEHBIX-OMOJIOrOB B
pa3BUTHE OMOJIOTHH;

YMEHUE BIAJETh CUCTEMOM OHMOJOTMYECKHX 3HAaHUW, KOTOpas BKIIOYAET
ONpEJENeHUs] M IOHUMAHWE CYIIHOCTH OCHOBOIOJIATAIOIIMX OHOJIOTHYECKUX
TEPMHHOB U MOHATUN (BHJI, 3KocucTema, Oumocdepa), OHMOJOTMUYECKHUE TEOPHUH
(oBomronimoHHas Teopust Y. JlapBuHa, CHHTETHYECKAsl TEOPUS SBOJIIOLMU), YUCHHUS
(A. H. CeBepiioBa — 0 myTsix U HampasieHusx 3Boitouun, B.M. Bepuaackoro — o
ounocdepe), 3akoHbl (reHetudeckoro paBHoBecust [[x. Xapau u B. BaiinOepra,
3apoabiieBoro cxojacrea K. M. bapa), npasuna (munumyma [O. JluGuxa,
HKOJIOTHYECKON MHpaMUJIbl JHEpPruM), rumnoressl (rumoresa «mupa PHK» V.
['un6epra);

yMEHUE  BJIaJE€Th  OCHOBHBIMM  METOJAAaMU  HAYyYHOTO  IMO3HaHUS,
UCIIOJIb3YEMbIMH B OMOJIOTUYECKUX MCCIIEI0BAHUSAX KUBBIX OOBEKTOB U IKOCUCTEM
(onucanue, u3MepeHue, HaOJIOJIEHUE, SKCIIEPUMEHT), CIIOCOOaMU BBISBICHUS U
OLICHKM aHTPOITOT€HHBIX U3MEHEHUI B IPUPOJE;

YMEHUE BBIIEHATh CYIIECTBEHHBIE NPHU3HAKH: BHJIOB, OHMOT€OLEHO30B,
PKOCUCTEM U Ouochepbl, CTaOUIU3UPYIONIIETO, JIBUXKYIIETO U Pa3pbIBAIOIIETO
€CTECTBEHHOTO orOopa, aJITONaTPUYECKOTO U CUMIIATPUYECKOTO
BUJI000pA30BaHUs, BIUSHUS ABWKYITUX CHJI SBOJIONMY HA T€HO(OH]T TOMYJISIUH,
IPUCIIOCOOJIEHHOCTH OPTaHMW3MOB K Cpefie OOMTaHUs, YepeIOBaHUSl HANPaBJICHUMN
HBOJIIOIMH, KPYTOBOPOTA BEUIECTB U MOTOKA SHEPTHH B IKOCHCTEMAX;

YMEHUE YCTAHABJIMBATh B3aMMOCBS3M MEXIY MPOLECCaMU 3BOJIOLHUH,
JBIOKYIIMMHA CUJIAMH aHTPONOreHe3a, KOMIIOHEHTaAMU Pa3JIMYHbIX 3KOCUCTEM U
IPUCTIOCOOICHUSMU K HUM OPTaHU3MOB;

YyMEHUE  BBISBJISITH  OTJIMYWTEIBHBIE  TPU3HAKH  KUBBIX  CHCTEM,
MPUCIIOCOOJICHHOCTh BUJIOB K Cpelie OOWTaHWs, aOUOTHUYECKUX U OMOTHYECKHUX



KOMIIOHEHTOB ~ JKOCHCTEM, B3aWMOCBSI3€M OpraHM3MOB B  COOOIIECTBaX,
AHTPOITOTEHHBIX U3MEHEHUN B SKOCUCTEMAaX CBOECH MECTHOCTH;

YMEHUE WCIOJIb30BaTh COOTBETCTBYIONINE apPTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO M CHMBOJIMKY JJIsl J0Ka3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX
CUCTEMATUYECKUX TPYIII, B3aUMOCBS3U OPraHU3MOB U CpeJlbl OOUTAHUS, €AMHCTBA
YEeJIOBEUECKMX pac, HEOOXOIMMOCTH COXPAaHCHHS MHOTo00pa3us BHUIOB U
HKOCUCTEM KaK YCIIOBHUS COCYIIECTBOBAHMSI IIPUPOJIBI M UETIOBEUYECTBA;

yMEHHUE peliaTb OMOJIOTUYECKUE 3aa4d, BBISABISITh IPUUUHHO-CIIEICTBEHHbIE
CBSI3M MEXKJy UCCIIETYEMbIMU OMOJOTUYECKUMHU MPOIECCAMU U SIBIICHUSMHU, JIE1aTh
BBIBOJIbI M IPOTHO3bI HA OCHOBAHUU TOJYUYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBINOJIHATh JTA0OPATOPHBIE M IpPaKTUYECKHUE padOThl, COOMHOATH
npaBuia mpu paboTe ¢ ydeOHBIM 1 1a00paTOPHBIM 000PYIOBAHHUEM;

YMEHUE BBIJIBUTaTh TUIIOTE3bl, MPOBEPSITh HX OKCIECPUMEHTAIbHBIMU
cpenctBamu, GOpMYIHpYs Ielb MCCIEIOBAaHUS, aHAJU3UPOBATH IOIYUYCHHBIC
PE3YNBTATHI U ICNIaTh BEIBOJBL;

YMEHHUE Yy4YacTBOBaTh B y4€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMOJIOrHH,
DKOJIOTUU W MEIWIIMHE, MPOBOJAUMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, W
nyONUYHO  TPEACTaBIATh  MOJYYCHHBbIE  pe3yJbTaThl Ha  YYEHUYECKHUX
KOH(DepeHIusX;

YMEHHUE OIEHWBATh THIOTE3bI M TEOPUH O TIPOUCXOXKICHNUHN JKU3HU, YEITOBEKA
W YEIIOBEYECKUX pac, O MPUYMHAX, MOCICACTBUAX M CIOCO0aX MpeaoTBpAICHUSI
rJ100aabHbIX K3MEHEHUH B Onocdepe;

YMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBIOOp Oyaymiedl mpodecCHoHATbHON
JESATEeILHOCTH B 00JIaCTU OMOJIOTUH, SKOJIOTUH, TTPUPOIOTIOIH30BAHUS, MEIUIIMHBI,
OMOTEXHOJIOTHH, TICHXOJIOTUH, BETEPUHAPHH, CEIHCKOTO XO3SHCTBA, MHUIICBOM
MPOMBITIUICHHOCTH, YTIYyOJIATh TIO03HABATEIbHBI WHTEpPEC, HAMpaBIICHHBIH Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  mpodeccmd U MPOAOHKCHHE
OMOJOTUYECKOTO 00pa30BaHUs B OpPTaHU3AIUSAX CPEIHETO MPO(PECCHOHATBHOTO U
BBICIIIETO 00Opa30BaHUsI.



TEMATHYECKOE IINTAHUPOBAHHUE 10 KJIACC

KosnuecTBo yacos DJIEeKTPOHHbIE
Ne /i Haunvenonarie pasie05 u Tev Konrposbubie Ilpaktuueckne  (uupposbie)
TPOTPAMME Beero padoThI padoThI o0pa3oBaTe/ibHbIE
pecypchl
1 buonorus xak Hayka
2 JKuBble cuCcTEMBI U UX U3yUYEHUE 2
3 buonorus knetku 2 0.5
4 XuMuueckas OpraHusaius KIeTKu 10 1
5 Crpoenrie u GyHKIUU KICTKU 8 2
6 OOMeH BelecTB U NPeBpalleHHe YSHEPTUHU B 9 |
KJIETKE
7 HaCJ'IeI[CTBeHIfaH uHpopMaLus U 9 0.5
peanu3anys e€ B KIETKE
JKu3HeHHBIN MK KIETKH 6 1
Crpoenue u GyHKLIUU OPraHU3MOB 17 1.5
10 Pa3smHoOkeHue u pa3BUTHE OPraHU3MOB 8 1.5
1 ['eHeTHKa — HayKa O HACJIEICTBEHHOCTH U ) 0.5
M3MEHYUBOCTH OpraHU3MOB
12 3aKOHOMEPHOCTH HACIIEACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHUYHBOCTH 6 1
14 I'enernka uenoseka 3 0.5
15 CenekIusi OpraHu3MOB 4 1
16 buoTexHonorus u cuHTeTHYECKast OMOJIOTHS 4
17 Pe3epBHOE Bpemst 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 13




IHOYPOYHOE IIVIAHUPOBAHUE

10 KITACC
KosmnuecTBo yacos DJIEKTPOHHbBIE
Ne Jara nupposbIe
Tema ypoka Kontpoabubie IIpakTnueckue p
n/n Bcero u3y4eHusi  o0pa3oBaTe/IbHbIC
padoThI padoThI
pecypcsl

buonorus kak KOMIUIEKCHasI HAyKa U Kak

1 1 3.09.2026
4acTh COBPEMEHHOI0 00I11eCTBa

2 JKuBbIe cuCTEMBI M UX CBOMCTBA 1 4.09.2026

3 YpoBHEBas opraHu3anus )KUBbIX CHCTEM 1 7.09.2026

4 Hcropust OTKpBITHA U N3Y4EHUS KIIETKHU. 1 10.09.2026
Kierounas Teopus
Meroasl MOJIEKYJIIPHON U KJIETOYHON 11.09.2026
6uosoruu. [IpakTnueckas padora

5 «M3ydyeHue MeTo/10B KJIETOYHOH OMOJIOTHH | 0.5
(xpomatorpadus, snexTpodopes, '
muddepeHInaIbHOe HEHTPUPYTrHpoBaHUE,
[I1IP)»

6 XUMHYECKUI COCTAB KIIETKH 1 14.09.2026

7 MuHepanbHbIE BEIIECTBA KIETKH, UX 1 17.09.2026
Ouosoruyeckas poib
Opranudveckrie BemEeCcTBa KISTKH — OCIKU. 18.09.2026

8 JlaGopaTtopHas pabota «OO0Hapy)eHne 1 0.5

OEJIKOB C IIOMOIIBIO KAYECCTBCHHBIX




peaKuuii»

pabota «VccnenoBaHue mia3Mon3a u

9 CaoiicTBa, knaccudukamus 1 GyHKIIUNA 21.09.2026
0enKoB

10 Oprannueckue BEIecTBa KJICTKH — 24.09.2026
YTJIEBOJIbI

11 Opranndeckue BEIECTBA KIETKU — JIMIINABI 25.09.2026
Hyxnennossie kucnotsl. JIHK n PHK.

2 Jlaboparopnas padota «VccienoBanue 0.5 28.09.2026
HYKJIEMHOBBIX KHUCJIOT, BBIJICIICHHBIX U3
KJIETOK Pa3JIMYHbIX OPraHU3MOB)

13 Crpoenue u pynkuuu ATO. [Ipyrue 1.10.2026
Hykineozuarpudocharsl (HTD)

14 Cexsenuposanue JJHK. MeTonel reHOMUKH, 5102026
TPaHCKPUNITOMUKHU, IPOTEOMUKH

15 Metoab! cTpyKTypHOI OHOJIOTUU 5.10.2026

16 Tune! knerok. [Ipokapuornyeckas kieTka 8.10.2026
CrtpoeHne 3yKapuoTHUUYECKOM KIETKH.

17 IIpakTryeckas padora «/3ydyeHue cBOcTB 0.5 9.10.2026
KJICTOYHOI MeMOpaHbI»

18 [ToBepXHOCTHBIN anmapar KIeTKH 12.10.2026
OnHoMeMOpaHHbIE OPraHOU B! KIETKH.

19 [IpakTnueckas pabota «M3ydyeHue qBUKEHUS 0.5 15.10.2026
LUTOIJIa3MbI B PACTUTENbHBIX KIIETKaX»
[TosryaBTOHOMHBIE OpraHOUBI KIETKU:

20 MUTOXOHAPHUH, TUTacTH Il JlabopaTtopHas 0.5 16.10.2026




21

ACIIIIa3MOJIN3a B PACTUTCIIBHBIX KJIICTKAX»

HememOpanHnbie opraHou/Ibl KIETKU

19.10.2026

22

23

24

25

26

Crpoenue u GyHKIUH sIpa

CpaBHuTeNbHAS XapaKTEPUCTHKA KIETOK
sykapuot. JlaboparopHas pabota «/3yuenue
CTPOCHHS KJIETOK PA3IMYHBIX OPTaHU3MOBY

ACCUMMIIALINS ¥ TUCCUMIISIINS — JIBE
CTOpOHBI MeTabonu3ma. Tumsl oOMeHa
Beniects. Jlaboparopnas padota «3yuenue
KaTaJUTHYECKON aKTUBHOCTU (DepMEHTOB (Ha
MpUMepe aMIJIa3bl WK KaTajaas3bl)»

@epMEHTaTUBHBIN XapaKTep peakluii
KJIETOYHOT0 MeTabosn3ma. JlabopaTopHas
pabota «M3yueHue pepMEeHTaTUBHOTO
pacuieIUIeHHs IIEPOKCHUIA BOAOPOIa B
PaCTUTENBHBIX U KUBOTHBIX KIIETKAX)

benku-akTUBaTOpPHI U OENKU-UHTUOUTOPBI

0.5

0.5

22.10.2026

23.10.2026

5.11.2026

6.11.2026

9.11.2026

27
28

ABTOTpO(HBIH THIT 0OMEHa BELIeCTB

dorocunres

12.11.2026
13.11.2026

29

30

XemocuHTes. JlJabopaTopnast pabota
«CpaBHeH#ne nporieccoB (GpoTocuHTE3a U
XEMOCHHTE32)

AHa’poOHbIe OpraHu3Msbl. Buibl 6posxkeHust.
JlaGopatopnas pabora «CpaBHeHUE
IPOIIECCOB OPOXKEHUS U IBIXAHUS

0.5

16.11.2026

19.11.2026

31

AspoOHBIC OpraHU3MBbI. JTaIBI
SHEPreTHYECKOro 0OMeHa

20.11.2026




DHeprust MEMOPaHHOTO IPaUEeHTA

32 npoTtoHoB. Cunte3 AT®: pabota mpoTOHHOM 23.11.2026
AT®-cunrassl

33 Peakuyu MatpuyHOro CUHTE3a 26.11.2026

34 Tpanckpunuus — MatpuuHbii cuate3 PHK 27.11.2026

35 Tpancasuus u e€ sTarbl 30.11.2026

36 KoaupoBanue amunokucior. Poias pubocom 3.12.2026
B OMocuHTe3e Oenka

37 Opranuzanus reHoma y mpoKapuoT u 4.12.2026
3yKapuoT

18 MonekynsipHble MEXaHU3MBbI IKCIIPECCUU 7 12,2026
T€HOB Y 9YKapuoOT
Bupycel — HekneTounbie GOpMBI KU3HH U

39 obnuratHele napazutsl. [IpakTuueckas 0.5 10.12.2026
pabota «CoziaHue MOJeNH BUPYyCa»

40 Bupychsie 3360H€BaiII/I$I YEJIOBEKa, 11.12.2026
YKUBOTHBIX, PACTCHUI

41 HanoTtexHOMOTHMM B OHOJIOTHH U MEIULIMHE 14.12.2026

42 JKU3HEeHHEIN IUKIT KIIETKHA 17.12.2026

43 Matpuunslii cunte3 JJHK 18.12.2026
Xpomocomel. JIaboparopHas pabota

44 «M3ydyeHre XpoMOCOM Ha TOTOBBIX 0.5 21.12.2026
MHUKpOTIpernaparax»»

45 JleneHue KICTKH — MHTO3 24.12.2026
Tunsl knetok. KapruokuHes v IUTOKUHES.

46 Jlaboparopnas pabota «Habmonenue 0.5 25.12.2026

MHTO34a B KJICTKaX KOHYMKA KOPCIIKaA JTyKa




(Ha roTOBBIX MUKpOIIpEnaparax)»

47 Perynsuus >KM3HEHHOTO LIMKJIA KIIETOK 28.12.2026
48 Opranusm Kak eMHOE 1IEJI0€ 11.01.2027
49 TkaHu pacTeHUH. JuIa6opaT013Ha>1 pabora 0.5 14.01.2027
«3yueHune TkaHel pacTeHHID»
TxaHu KUBOTHBIX U YETOBEKA.
50 Jlaboparopuas pabota «/3y4ueHue TkaHen 0.5 15.01.2027
KUBOTHBIX)»
Opransl. Cucremsl opranos. JlaboparopHas
51 pabora «/3y4eHHe OpraHOB IBETKOBOTO 0.5 18.01.2027
pacTeHus»
52 Omnopa Tena OpraHu3mMoB 21.01.2027
53 JIBr>KeHrEe OpraHru3MOB 22.01.2027
54 IInuranue opranusMoB 25.01.2027
55 [TuTaHne MO3BOHOYHBIX )KUBOTHBIX. 58.01.2027
[TuimeBapuTenbHas cucTemMa 4eloBeka
56 JlpIxaHue opraHu3MoB 29.01.2027
57 JIpIxaHue MO3BOHOYHBIX )KUBOTHBIX U 1.02.2027
YeJoBeKa
58 TpancnopT BelecTB y OpraHu3MoB 4.02.2027
59 KpoBeHocHas cuctema Mo3BOHOYHBIX 5.02.2027
KUBOTHBIX U YEIIOBEKA
60 Brinenenue y opranu3mMoB 8.02.2027
61 3amura y opraHu3MoB 11.02.2027




12.02.2027

62 NmmyHHas cucteMa yeaoBeka

63 Pa3npaxuMocTh U peryisums y OpraHu3MoB 15.02.2027

64 ['ymopanbHas peryasnus u SHI0OKpUHHAS 18.02.2027
CUCTEMA KUBOTHBIX U YEJIOBEKa

65 DopMbI pa3sMHOKEHUST OPTaHU3MOB 19.02.2027

66 [TosnoBoe pazMHOKEHNE 22.02.2027

67 Meiios 25.02.2027
I'amerorenes. OOpa3oBaHUE U PA3BUTHE

68 MIOJIOBBIX KJIeTOK. JlJabopaTopHas paborta 0.5 26.02.2027
«W3yueHne cTpoeHus MOJIOBBIX KJIETOK Ha
TOTOBBIX MUKPOIMpENapaTax»

69 NuauBuayanbHOe pa3BUTHE OPraHU3MOB — 1.03.2007
OHTOTEHE3

70 3akjaJKa OpraHoB U TKaHEH U3 4.03.2027
3apOJBIILEBBIX JINCTKOB
Poct u pa3zButue xxuBoTHbIX. JlabopaTopHas

71 pabota «BbIsiBIEHNE TPU3HAKOB CXOJICTBA 0.5 5.03.2027
3apoAbIlel TO3BOHOYHBIX )KMBOTHBIX
PasMHOkeHHME U pa3BUTHE PACTEHMIA.

72 JlabopaTtopHas pabota «CTpoeHHE OPraHOB 0.5 11.03.2027
Pa3MHOXKEHHUS BBICIIUX PACTCHHI»

73 Hcropus cTaHOBIIEHHS U pa3BUTUS T€HETUKU 12.03.2027
KaK HayKu
OCHOBHBIE NOHATHUS U CUMBOJIbI TEHETUKH.

74 Jlaboparopnas padota «Jlpo3oduiia kak 0.5 15.03.2027

00BEKT Fr€HETHYECKUX HCCHeﬂOBaHHﬁ>)




3aKOHOMEPHOCTH HaCIIeI0BaHMs IPU3HAKOB.
MoHorubpuaHOe CKpeIuBaHue.

75 [TpakTuueckas pabora "N3ydenne 1 0.5 18.03.2027
PE3yIIbTaTOB MOHOTUOPUTHOTO
CKpeIIUBaHUs y 1po30(uisr"
UTOJIOTHYECKUE OCHOBBI MOHOTMOPUIHOTO
76 i pua 1 19.03.2027
CKpeIIMBaHUS
AHanu3u ee ckpemuBanue. Henonnoe
77 pyrom pett 1 22.03.2027
JOMUHUPOBaHUE
Jurnbpunnoe ckpemubanue. [Ipaktuueckast
78 pabota «/3ydeHue pe3yapTaToB 1 0.5 25.03.2027
JTUTUOPUTHOTO CKPEUIUBAHUS Y APO30OPHIIBI
HUTOJIOTUYECKHNE OCHOBBI JUTHOPUTHOTO
79 i A pu 1 26.03.2027
CKpEIIUBaHUS
80 CuenneHHoOe Hacle0BaHUE TPU3HAKOB 1 5.04.2027
81 XpOMOCOMHas1 TEOPHs HACJIEICTBEHHOCTH 1 8.04.2027
82 I'enernka mona 1 9.04.2027
83 T'enoTHn Kak 1IeJIOCTHASA CHCTEMA 1 12.04.2027
['eHeTnuecknii KOHTPOJIb PA3BUTHS
84 . P P 1 15.04.2027
pacTeHUH, KUBOTHBIX U YEJIOBEKA
N3MeHuUnBOCTH NpU3HAKOB. Buibl
85 P A 1 16.04.2027
U3MEHYUBOCTH
86 MoaudukaroHHass K3MEHYUBOCTh 1 19.04.2027
BapranunoHHBIN psif U BapUaLMOHHAS 22.04.2027
87 kpuBas. JlabopaTtopHas paboTa 1 0.5

«MccnenoBanue 3akOHOMEPHOCTEN




88

89

MOIU(UKATIOHHOW U3MEHUYHUBOCTH.
ITocTpoeHne BapualMOHHOTO Psifa U
BAPUALIMOHHON KPUBON»

I'enoTnnnyeckas H3MEHUNBOCTb.
KoMOuHaTHBHAsT N3MEHYHUBOCTE

MyTannoHHast U3MEHUYHUBOCTb.
[IpakTuueckas paborta «MyTtauuu y
po30¢g bl (Ha TOTOBBIX
MHKpOIIpernaparax)»

0.5

23.04.2027

26.04.2027

90

3aKOHOMEPHOCTH MYTAl[HIOHHOTO IIPOLIECCa.
ONUreHeTuKa U SNUT€HOMHKA

29.04.2027

91

92

I'enernka yenoBeka. [IpakTudeckas padbota
«CocTraBieHUe U aHAIH3 POJIOCIIOBHOM

MeTtoasl METUIIMHCKON T€HETUKU

0.5

30.04.2027

6.05.2027

93

3HayeHne MEIUIIMHCKON TEHETUKH B
npenoerameHHM " JICHCHHUHU T'CHCTHUYCCKUX
3a00/1€eBaHUIl YeI0BEKA

7.05.2027

94

95

96

OCHOBHBIE TIOHSATHS CEJICKIIHH.
JlabopaTtopHas pabota «3ydeHune copToB
KYJbTYPHBIX PACTEHUN U MOPOJ JTOMAIITHUX
JKHUBOTHBIX»

MeTob! ceneKIIMOHHOM paboThI.
JlabopaTopHas pabota «3ydeHue MeTo/10B
CEJIEKIIUU PACTECHUIN»

JlocTrKEHMsI CEEKIIUN pacTEHUHN U

KUBOTHBIX. [IpakTHyeckas pabora
«IIpuBuBKa pacTeHUI»

0.5

0.5

13.05.2027

14.05.2027

17.05.2027




97 CoxpaHeHue, U3y4eHHUE U UCII0JIb30BaHUE
TEHETUYECKUX PECYPCOB

buortexHonorus kak Hayka U OTpaciib
08 npousBojicTBa. [IpakTuueckas pabora
«3yueHne 00beKTOB OMOTEXHOIOTHUIY

MGIH/IIII/IHCKI/IC OMOTEXHOJIOTUH

OCHOBHbIE HAaIPABJICHUS] CAHTETUYECKOM
99 O6uonoruy XpoMOCOMHAsl U TeHHAS

HHXCHCPUA

20.05.2027

21.05.2027

0.5

24.05.2027

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

99

13.5




IMPOBEPSIEMBIE HA EI'3 11O BUOJIOT MU TPEEOBAHMUS K PE3YJIbTATAM OCBOEHHMS OCHOBHOM
OBPA3OBATEJBHON ITPOI'PAMMBI CPEJTHEI'O OBIIIEI'O OEPA3OBAHUSI

Kon
NMpoBepPsSIEMOro
TpeboBaHus

IIpoBepsiemble TPeOOBAHUS K MPEIMETHBIM Pe3yJbTaTaM OCBOEHHsI OCHOBHOI 00pa30BaTeIbHOI MPOrpaMMbl
cpeaHero oouero oopazoBanus

CdopMupoBaHHOCTL 3HAHMI O MeCTE€ W pOJIU OHOJOTMU B CHCTEME ECTECTBEHHBIX HayK, B (HOpPMHUPOBAHHU
COBPEMEHHOI €CTECTBEHHOHAYYHON KapTHUHBI MHUPA, B IO3HAHUU 3aKOHOB MPUPOJIbI U PEUICHUU )KM3HEHHO Ba)KHBIX
COIMATBHO-3TUYECKUX, IKOHOMUYECKHUX, IKOJOTUUYECKUX IPOOJIEM YeIOBEUeCTBa, a TAaKXKe B PEIICHUU BOIPOCOB
pPAIMOHATILHOTO TPHUPOJIOTNONL30BaHUsA, B (OPMHPOBAHMM IIEHHOCTHOTO OTHOIICHHUS K TMPHUPOAE, OOIIECTBY,

YCJIOBCKY,; O BKJIAAC pOCCHﬁCKHX u BaPY6e)i(HLIX y‘léHLIX — OHOJIOTOB B pa3BUTUC Oounoyioruu

Brnagenue cucreMoil 3HaHHMH 00 OCHOBHBIX METOJIaX HAYYHOIO IO3HAHUS, HCIIOJIB3YEMBIX B OMOJIOTHMYECKHX
UCCIIIOBAaHUSIX JKUBBIX OOBEKTOB M IKOCUCTEM (ONHMCAaHUE, W3MEpEHHue, MpOBEACHUE HAOINI0JICHHI); crocobaMu
BBISIBJICHUS U OLIEHKHU AHTPOIIOT€HHBIX U3MEHEHUN B IIPUPOJIE.

YMeHue BbIIBUTaTh TUIIOTE3bI, IPOBEPATH UX SKCIEPUMEHTAILHBIMU CPEACTBaMU, (POPMYIHPYs 1I€JIb UCCIeI0BaHus,
AQHAJIM3UPOBATH ITOJIYYEHHBIEC PE3YNIbTAThI U JEJIATh BBIBOJIBI.

BblsiBieHHE 3aBUCHMOCTH MEXIy HCCIEIyeMbIMH BEJIMYMHAMHU, OOBSICHEHHE MOJYYCHHBIX pe3yJIbTaTOB U

(GhopMyIUpOBaHKE BHIBOJIOB C UCIIOJIH30BAHUEM HAYYHBIX TIOHITHH, TECOPUH U 3aKOHOB

YMeHue BIageTh CHCTEMOW OHONOTUYECKUX 3HAHUU, KOTOpas BKIIOYAET: OCHOBOIIOJATAIOIINE OWOJIOTUYECKHe
TEPMHUHBI U TIOHSATUS (KU3Hb, KJIETKA, TKaHb, OpTraH, OPTaHW3M, BHJI, TMOIYJISAIMS, SKOCHCTeMa, OHWOIeH03, ouochepa;
METa0OIM3M, TOMEOCTa3, KIETOYHBIA MMMYHHUTET, OMOCHHTE3 Oeiika, OMOTOIMMEPHI, TUCKPETHOCTh, CaMOPETYJISIIHS,
CaMOBOCITPOU3BE/ICHHE, HACIIEICTBEHHOCTh, H3MEHUMBOCTh, SJHEPT03aBUCUMOCTb, POCT U Pa3BUTHE);

Ounonoruveckue Teopuu: kierounas teopust T. IlIBanna, M. Illneiinena, P. BupxoBa; KIOHaIBHO-CETEKTUBHOTO
nvmmynutera II. Dpmux, WM.MA. MeuHukoBa, XpomMocOMHas Teopus HacieAcTBeHHocTH T. Moprana, 3akoH

3apojpieBoro cxonacrsa K. bapa, sBomtounonnas teopusa Y. [lapBuHa, CHHTETHYECKAs] TEOPHUS 3BOJIIOLIUU, TEOPHUS




anTponioreHeza Y. Jlapsuna; Teopusi OworeorneHo3a B.H. Cykauéra; ydenme H.M. BaBumoBa o 1eHTpax
MHOT000pa3usi U MPOUCXOXKACHUS KYyIbTYpHBIX pacTteHuid, yueHue A.H. CeBeproBa o MyTsSX U HaIpaBlICHUSX
sBostonnu, yaenue B.M. Bepraackoro — o 6uocdepe);

3aKOHBI (€AMHOOOpa3us MOTOMKOB IMEPBOTO TMOKOJCHHS, PACIICIUICHUs MPU3HAKOB, HE3aBUCUMOTO HACJICIOBAHUS
npusHakoB ['. MeHens; CLEIIEHHOTO HAaclIeIOBAaHUS NPU3HAKOB M HApylIeHUs cuemieHus reHoB T. Moprana;
TOMOJIOTUYECKHUX PSAAOB B HacieAcTBeHHON u3MeHunBocTd H.M. BaBunoBa; renernueckoro paBHoBecus Jlx. Xapau
u B. Baitn6epra; 3apoapieBoro cxoactsa K. bapa; 6uorenernueckuii 3akon 3. I'ekkenst, @. Mroiiepa);

MPUHIUIIBI (YUCTOTHI TAMET, KOMIUIEMEHTApPHOCTH);

npasuia (MuauMymMma FO. JInGuxa, s3K0I0rnYecKoi MupamMuIbl Yuces, OHOMAacChl U JHEPTHH );

runote3sbl (koanepsatHoii A.M. Onapuna, nepsuunoro Oynbona JIx. Xonneitna, mukpocdep C. ®okca, pudozuma T.
Yek)

YMeHue pemaTb TOUCKOBBIE OMOJIOTMYECKHME 3aJaud; BBIABJIATH MPUYUHHO-CIEACTBEHHBIE CBSI3U MEXIY
UccIeyeMbIMH OMOJIOTMYECKUMH O00BEKTaMHU, IPOLIECCaMU U SIBIICHUSMHU; JENaTh BBIBOJBI U MPOTHO3bI HA OCHOBaHWUU
MOJTY4YEHHBIX Pe3yIbTaToOB;

COCTABJIATh T€HOTHUIMYECKHE CXEMbl CKPELIMBAHUS JUIA PAa3HBIX TUIIOB HACJIENOBaHWsA NPU3HAKOB y OpPIaHU3MOB,

COCTaBJIATH CXEMbI IICPEHOCA BCIIECTB U SHCPTUH B SKOCUCTEMAX (HCHI/I IIUTaHWA, ITUIICBLIC CCTI/I)

YMeHue ycTaHaBIMBaTh B3aUMOCBSI3M MEXIY CTPOCHHEM W (YHKIUSMHU: OPraHOWJOB, KJIETOK Pa3HBIX TKAaHEW,
OpraHaMH U CHCTEMaMH OPTaHOB y PacTEHUH, JKUBOTHBIX U YEJOBEKA; MEXJy dTallaMd OOMEHa BEIIECTB; dTAallaMu
KJIETOYHOTO IHUKJIA W JKU3HEHHBIX IIMKJIOB OPraHW3MOB; J3TallaMH SMOPHOHAIBHOTO DPAa3BUTHSI; TEHOTHIIOM W
dbenotunom, QerorurnoMm u pakTopamMu cpeapl OOWTAHHS; TPOLECCAMH DBOIONWU;, JBIKYIIUMH CHJIAMU

AHTPOIIOTCHEC3a; KOMIIOHCHTAMU PA3JIMYHBIX 9KOCUCTEM U HpI/ICHOCO6HeHI/IHMI/I K HUM OPraHu3MoOB

YMeH#He BIICNATh CYIIECTBEHHbBIC TPU3HAKH:
CTPOCHUA BHPYCOB, KJIICTOK IMPOKApPUOT U I3YKAPUOT, OJHOKJIICTOUHBIX W MHOTOKJICTOYHLIX OPraHU3MOB, BUIOB,
OHMOTEOIIeHO30B, KOCUCTEM U Omocdepsl; CTPOSHHSI OPraHOB M CHUCTEM OPTraHOB PACTCHHM, KMBOTHBIX, YCIOBEKA;

IMpoNHeCCOB XKXKU3HCACATCIbHOCTH, IMPOTCKAOIINX B OpraHu3Max paCTeHHI;'I, JKHMBOTHBIX U YCJIOBCKA, OMOJIOTHYECKUX




nporeccoB: oOMeHa BemecTB (MeTabonu3M), HHGOPMAIMKM M TPEBPALICHHUS] YHEPTUHU, OPOXKEHHsI, aBTOTPOPHOTO U
reTepoTpoHOr0 THUIOB MUTaHHs, (OTOCHHTE3a U XEMOCHHTE3a, MHTO3a, Meio03a, raMeToreHe3a, SMOpHOreHesa,
HOCTIMOPHOHAJIBHOTO  PAa3BUTHS, PA3MHOXKCHHS, WHIMBUAYAJIbHOTO pa3BUTHA OpraHu3ma (OHTOTEHe3a),
B3aUMOJICHCTBUSI TCHOB, T'ETEPO3UCA; JEHCTBUI HMCKYCCTBEHHOrO OTOOpa, CTaOMIIM3UPYIOLIETO, IBIIKYIIETO M
Pa3pHIBAIOIEr0 ECTECTBEHHOIO OTOOpa; aIONATPUYECKOr0 ¥ CHMIATPUYECKOr0 BHI000pa30BaHMS; BIIMSHUS
JBIKYIMX CHJI DBOJIOLMUA Ha TEHO(MOHJ MOMYJSIHH; MPHCIOCOOJICHHOCTH OPraHM3MOB K Cpele OOHTaHus,

YCpCaOBaHUA HaHpaBJ’ICHI/Iﬁ 9BOJJIIOIUH; KPYTOBOPOTA BCHICCTB U IOTOKA S9HECPTHUU B SKOCUCTCMAX

ChopMupoBaHHOCTh yYMEHHUS BBIIEIATH CYIIECTBEHHBbIE IPHU3HAKM BUPYCOB, KIETOK IPOKAapUOT M 3SYKAPHOT;
OJIHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, BHUJOB, OMOI€OlIEHO30B M 3KOCUCTEM; OCOOEHHOCTH IPOLIECCOB
oOMeHa BEUIeCTB M NPEBpAIlECHUs SHEPruu B KIETKE, (DOTOCHHTE3a, IJIACTUYECKOrO0 M 3HEPreTUYECKOro oOMeEHa,
XEMOCHHTE3a, MHTO03a, MEi03a, OIUIOJOTBOPEHMS, Pa3BUTHS M Pa3MHOXKCHMS, WHIWBHIYAJIbHOTO pPa3BUTHS
opranuzMa  (OHTOreHesa), OOppObI ~3a  CyIIECTBOBAaHHE, €CTECTBEHHOT0  0TOOpa,  BHI000pa30BaHMI,
MPUCTIOCOOJIEHHOCTH OPraHU3MOB K cpele OOWTaHMs, BIIMSHHS KOMIIOHEHTOB 3KOCHUCTEM, AaHTPOIOI€HHbBIX

W3MEHEHUH B SKOCHCTEMax CBOEH MECTHOCTH, KpPYTrOBOPOTA BEIIECTB M MPEBpAIleHUsI YHEPTUM B Ouocdepe

YMeHne HCIoIb30BaTh COOTBCTCTBYIOIIMEC AapPryMCHTHI, 6I/IOJ'IOFI/I‘-ICCKYIO TCPMHUHOJIOTUIO W CHUMBOJIMKY JJId
J0Ka3aTCjIbCTBa POACTBA OPraHM3MOB pPa3HbBIX CUCTEMATUYCCKHUX TPYIIN;, B3aUMOCBA3M OPraHU3MOB U CPCALI
06I/ITaHI/I$I; CAUHCTBA YCJIIOBCUCCKUX pacC; HGOGXOI[I/IMOCTI/I 340pOBOTO o6pa3a JKU3HH, COXPAHCHHA pa3H006pa31/151
BUJ0B U OKOCHUCTCM KaK YCJIIOBHA COCYIICCTBOBAHUA TPUPOABLI X YCJIOBCUCCTBA

YMenue KPpUTHYCCKU OLCHUBATH I/IH(I)OpMaI_II/IIO OMOJIOTHYECKOTO COACPIKaHUA; HHTCPHUPCTUPOBATL ISTHYCCKUC
ACIICKTbl COBPEMCHHBIX I/ICCHe}IOBaHI/II\/’I B 6I/IOJ'IOFI/II/I, MCIHUIINHE, 6I/IOTeXHOJ'I01"I/II/I; paccMaTpuBaTh ri100aIbHbBIE

9KOJIOTUYECKHE MPOOJIEMBI COBPEMEHHOCTH, (POPMUPOBATH IO OTHOIICHUIO K HUM COOCTBEHHYIO TTO3UIIHIO




HEPEYEHbDb DJIEMEHTOB COAEP/KAHUSA, IPOBEPAEMbBIX HA
EI'S 10O BUOJOI'A

Kon

1.1

HpOBepﬂeMLIﬁ IJIEMEHT COACPKAaHUSA

buosnorns xak HayKa. ’KuBble cuCTEMBI U UX HU3YUCHUC

CoBpemeHHast OuoNOrHsl — KOMIUIEKCHasi Hayka. buonornuyeckue Hayku u
u3y4yaemble UMU TpoOsemMbl. DyHIaMEHTANbHbBIE, MPUKIIAHbIE U TTOMCKOBBIC
HAyYHBIC UCCIICIOBAHUS B OUOJIOTHH.

3nauenue Ouonoruu B (GOPMUPOBAHUU COBPEMEHHOH €CTECTBEHHO-HAYYHON
kapTuHbl Mupa. [Ipodeccun, cBa3annbie ¢ Onoorueil. 3HaueHue OUOIOTUU B
MPaKTUYECKOW JIEATEIbHOCTH 4YEJIOBEKA: MEAMIIMHE, CEJIbCKOM XO3SMCTBE,

IIPOMBILIUIEHHOCTH, OXPaHE IPUPOBI

1.2

1.3

KuBpie cuctembl Kak mpeaMer wulydeHus Ouonoruu. CBOKMCTBA KUBBIX
CHUCTEM: €IMHCTBO XHMHUYECKOIO COCTaBa, JIHUCKPETHOCTh U ILEJIOCTHOCT,
CJIIO)KHOCTh U YHOPSAJOYEHHOCTb CTPYKTYPbI, OTKPBITOCTh, CAMOOpPraHU3ALIMS,
CaMOBOCHPOU3BEICHUE, PA3IPAKUMOCTh, U3BMEHYMBOCTb, POCT U Pa3BUTHE.

YpoBHM OpraHu3auuyd JKHBBIX CHCTEM: MOJIEKYJISIPHBINA, KIETOYHBIM,
TKAQHEBBIM, OPraHU3MEHHBIA, MOMYJALUOHHO-BUJIOBOM, IKOCHCTEMHBIN
(buoreoneHoTHYECKHIA), OMochepHbIid. [Iporeccrl, MPOUCXOAIINE B KUBBIX
cuctemax. OCHOBHbIE MPU3HAKH XKUBOTO. JKH3HBb Kak (hopMa CyIIeCTBOBAHUS

MaTepuun

Metonel OGuonornyeckoir Hayku. HaOmionenue, m3mepeHue, SKCIEPUMEHT,
cucTeMaru3ammsa, MeTaaHann3. lloHdgTHe O 3aBHCHMOM HW  HE3aBHCHMOM
nepemeHHoil. IlnanupoBanue »skcrnepuMeHTta. IlocraHoBka U IpoBepka
runote3. Hynesas runoresa. [Tonsitue BbIOOpKH U €€ 1O0CTOBEpHOCTD. Pazbpoc
B Ouonormueckux JaHHbIX. OlEeHKa JOCTOBEPHOCTH  IOJIyUYEHHBIX
pe3yapTaToB. [IpHuMHBI HMCKa)KEHHWsS pe3ylbTaTOB JKcrnepuMmeHTa. [lonsThe

CTaTUCTHYCCKOTI'O TCCTA

Knerka kak Onosioruyeckasl CuicreMa

2.1

2.2

Knerka — cTpyKTypHO-QYHKIMOHAJIbHA €AMHUIIA KHUBOro. Kcropus
oTKphITUs KieTku. PaboTsl P. I'yka, A. JleBenryka. Knerounas teopus (T.
[Bann, M. Ineitnen, P. Bupxo). OcHOBHbIE MOJIOKEHUS COBPEMEHHOMN
KJIETOYHOW TEOPHH.

Metoapl  MOJEKYJISpHOW M KIETOYHOH  OWOJIOTMM:  MHMKpPOCKOIHS,
xpomarorpadus, anekTpodopes, METO MEYEHBIX aTOMOB,

muddepeHIanbHOe HEeHTPUPYTrHpOBaHUE, KYJIbTUBUPOBAHUE KIETOK

XUMHUYECKUN COCTaB KJIETKH. Makpo-, MUKPO- U YIbTpaMUKpPOdJIEMEHThI. Bona




2.3

u e€ poib KaKk pacTBOPUTEINS, pPEareHTa, y4acTue B CTPYKTYpHUPOBAaHUU
KJIIETKH,  TeIUIOperyasiuuv. MuHepalbHble  BELIECTBA  KIETKH,  HUX
Ouosnoruueckas poiib. Poibp KaTHOHOB U aHHOHOB B KJIETKE.

Buonornueckue mnomumepsl. benku. AMHHOKUCIOTHBIM cocTaB  OEJIKOB.
CrpykTypsl OenkoBoii Mosiekyinbl. IlepBuunas cTpykrypa Oeinka, NenTHIHAS
CBsA3b. BrOpuuHas, TpeTuuHas, 4yeTBEpTUUHAs CTPYKTYyphl. JleHaryparus.
CgoiictBa OenkoB. Krnaccudukanus OenkoB. buomornueckue GyHKIHH
OeNKOoB.

VYrieBoasl. MoHOCaxapu/ipl, AUCAXAPUIbI, OJIMTOCAXAPUABI U MOIHCAXAPUIBL.
OO0muii 1wiaH crpoeHuss U (U3MKO-XMMHUYECKHE CBOMCTBA YIJIEBOJOB.
buonornueckue GyHKIIUU YTIIEBOIOB.

Jlumuael. T'uapodunsaO-THAPOPOOHBIE cBOMCTBAa. Knaccudukanus numnumos.
Tpurmunepunsl, hochomunuabl, BockH, crepoupl. buonornyeckue GyHKINN
aunuaoB. OOmue CcBOHCTBA OMOJOTMYECKMX MEMOpaH — TEKy4ecTb,
CIIOCOOHOCTH K CaMO3aMbIKaHHIO, MTOIYIPOHUIIAEMOCTb.

Hyxneunosbie kucnorsl. JHK n PHK. Ctpoenue HyKkI€MHOBBIX KHCIOT.
Hyxneotuasl. Ilpunmun  kommnmementapHoctu. [lpaBunmo  Yapradda.
Crpykrypa IHK — nBoitnast cnupans. MecToHaxoxaeHne U OUOIOrHYecKue
¢byukun JJHK. Bunet PHK. ®@yaxiuun PHK B kietke.

Crpoenue moinekynsl AT®. Makpospruueckue cBsizu B moJiekyiae ATO.
buonornueckne Qynkiuu AT®. BoccraHOBIEHHBIE TIEPEHOCYUKH, UX
¢ynkuuu B knerke. CexBenuponanue JJHK.

CrpykTypHast O6uosiorusi: OMOXMMHUYECKHEe U OMO(U3HUECKUE HCCIEeTOBaHMA

COCTaBa U MPOCTPAHCTBEHHOU CTPYKTYpbl OMOMOJIEKYJI

Tunel KJIETOK: dyKapuOTHYecKass U Ipokapuornuyeckas. CTpyKTypHO-
(GyHKIIMOHAIbHBIE 00pa30BaHUS KIETKH.

Crpoenue npokapuotudeckoi kiaetku. Kinerounast crenka Oakrepuil u apxeu.
OCOo0eHHOCTH CTPOEHHUS TeTepoTpOoPHOI 1 aBTOTPO(PHOI MPOKAPUOTHIECKUX
KJIETOK. MecTo U pojib MPOKapUoT B OMOLIEHO3AX.

Crtpoenune u GyHKIIMOHUPOBAHUE DYKAPUOTHUECKOW KIIeTKH. [lmazmaTnyeckas
memOpana (mnasmanemma). CTpyKTypa IUIa3MaTH4ecKoil  MeMOpaHsbl.
Tpancmopt BemiecTB uepe3 IUIa3MaTHYECKyr0 MeMOpaHy: MacCHBHBIN
(muddy3us, obneruénnas nuddysus), akTUBHBIN (IEPBUYHBIA U BTOPHUYHBII
aKkTUBHBIN TpaHcrnopT). [lomymponunaemocts MeMOpanbl. PaGora HaTpuii-
KaJMEeBOTO Hacoca. OHJOLUUTO3: MHHOIMTO3, (HaromuTo3. DK30LUTO3.
Knerounas crenka. CTpykTypa M (YHKUIMH KJIETOYHOW CTEHKH pacTEHUl,
rpudoB.

[urommnasma. [{uto3omns. [{utockener. JIBmxeHue mutoruiazMbel. OpraHou bl
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kiaetkr. OpHOMeMOpaHHBIE OpPraHOWABl KJIETKU: JHJOMJIa3MaTH4YecKasl CEeTh
(BIIC), anmapat "ok akH, TU30COMBI, UX CTpoeHUE U QyHKIMH. B3anmMocBs3b
OJTHOMEMOpaHHbIX  OpraHouioB  KjieTku. CTpoeHue  IpaHyJsIpHOrO
perukynyma. CHHTE3 pacTBOpUMBIX OenkoB. CHHTE3 KIIETOUHBIX MeMOpaH.
I'magxuii (arpanynasipHblil) SHAOIUIA3MATHUECKUN peTukyinyMm. CekperopHas
¢ynkuus anmapara lonpmxu. TpancnopT BemiecTB B KieTke. Bakyomu
pactutesbHbIX KieTok. Kiierounslit cok. Typrop.

[TosyaBTOHOMHBIE OpraHOW/IbI KJIETKU: MUTOXOHJIPUH, ITACTUIBL.

Crpoenrie 1 QyHKIMU MUTOXOHAPHHA M muacTuj. llepBudHbIe, BTOPUYHBIE H
CIIO)KHBIE  IUIACTHbl  (DOTOCHMHTE3UPYIOUIMX JYKApUOT.  XJIOPOIUIACTBHI,
XPOMOILIACTBI, JIEUKOIIIACTHI BBICUIMX PACTEHUH.

HememOpannbie opranouabl kieTkun CTpoeHne W (YHKIUH HEMEMOpPaHHBIX
OpPraHou/ioB KiIeTku. PubGocombl. MukpodunameHTsl. MEIleuHble KISTKH.
MuxkpotpyOouku. Kierounsiii nentp. CTpoeHue M JBMKEHHE >KT'YTUKOB U
pecHrueK. MUKpOTpyOOUKH LUTOILIAa3MBbL. LleHTpHOIIb.

Anpo. O6onouka sapa, XpOMaTHH, KapUOILJIa3Ma, SIPBILIKH, UX CTPOEHUE U
bynkuuu. SnepHbiii 6enkoBbId MaTpuKe. [IpocTpaHcTBEHHOE PACIIONOKEHHE
XpOMOCOM B MHTep(a3HOM szipe. benku xpomaTrrnHa — THCTOHBI.

Knerounsle BkiroueHus. CpaBHUTENbHAs XapaKTEPUCTHKA KJIETOK JYKapUOT

(pacTUTENBHOM, KUBOTHOM, IPUOHOI)

AcCUMWISILIMS U TUCCUMUIISILIUSL — JIBE€ CTOPOHBI MeTabonu3ma. Tumsl oOMeHa
BEIIIECTB: aBTOTPO(MHBIN U TeTepOTPOPHBIA. YUacTue KUcIopoga B 0OMEHHBIX
npoleccax. DHepreTuueckoe obecriedeHue KieTku: mnpespaiieHue ATD B
oOMeHHBIX TMporeccax. PepMEeHTATUBHBIA XapakTep peakUUi KIETOYHOTO
Merabonuzma. dDepMeHTHI, UX CTPOCHHME, CBOMCTBA W MEXAHU3M JIEHCTBHUSI.
Kogepmentsl. Otnnuus (epMEHTOB OT HEOPraHMUYECKHUX KaTalu3aTOpOB.
benku-aktuBatopsl M O€JKU-UHTUOMTOpPBHL.  3aBUCUMOCTH  CKOPOCTH
(epMEHTATUBHBIX peaKIi OT pa3InYHbIX (HPaKTOPOB.

IlepBrUYHBIl CHHTE3 OpPraHMYECKUX BewlecTB B KieTke. PortocuHTe3. Pousb
XJIOpOIUIacTOB B Tporecce ¢GoTocuHTe3a. CBeToBas W TeMHOBas (asbl.
[TpoaykTUBHOCTH poTOCHHTE3a. BiusHue pazauyHbIX (PaKTOPOB HA CKOPOCTb
¢dorocunTe3a. 3HaueHne GOTOCUHTE3A.

XeMOCHHTE3. Pa3znoobpasue OpraHNU3MOB-XE€MOCHUHTETHUKOB:
HUTPUDUITHPYIOTITHE OakTepuu, Kene300aKTepu, cepobakTepuu,
BOJIOPOJIHBIE OaKTepUU. 3HAaUEHUE XEMOCHHTE3A.

AnaspoOHble opranusMbl. Buasl OposkeHus. IIpoayKTbl OpoXkeHMS M HX
UCIIOJIb30BaHUE YEJIOBEKOM. AHA’pOOHbIE MHMKPOOPTaHM3MBI KaK OOBEKTHI

OMOTEXHOJIOTUHU U BO30yIUTENN OOJIC3HEH.




2.5

AspoOHBIE OpraHU3MBl. Oransl SHEPIreTHYECKOTO oOMeHa.
[MogroroButenbHpld  3Tan. [HKOMM3 — OECKUCIOPOMHOE pACHICIUICHUE
TJIFOKO3BI.

buosornueckoe OKHUCIIEHHE, WIN KIETOYHOE AbIXaHUe. Polb MUTOXOHApPUNA B
nporeccax ~ OMOJIOTMYECKOTO  OKucieHus.  Lluknuyeckwe — peakiuu.
OxucnurensHoe  ¢dochopunupoanue. [IpenmymiectBa a’poOHOTO  MyTH
oOMeHa BeEmIeCTB mepen aHadpoOHBIM. D(PPEKTUBHOCTH HEPTETHYECKOTO

oOmMmena

Peakuun marpuuHoro cuntesa. IIpyHIMII KOMIIZIEMEHTApHOCTH B pEaKLUAX
MaTpUYHOTO  CcUHTe3a. Peamm3anus  HAclIeACTBEHHOH — MH(OpMAIUH.
I'eneTnyeckuii ko, ero cBoiicra. Tpanckpunuus — MatpuuHslid cuHTe3 PHK.
[TpyHUMIIBI  TPAHCKPUIILIMK: KOMIUIEMEHTapHOCTb, AHTUIAPaJUIEIbHOCTD,
aCUMMETPUYHOCTh. TpaHcisauus u e€ stanbl. Yuactue TpaHcnoptHbix PHK B
OounocunTe3e Oenka. YcmoBus OnocunTesa 6enka. KogupoBanne aMUHOKHCIIOT.
Ponw pubocom B OnocuHTEe3€e OemKa.

Opranuzanus reHoMa y INpPOKapUOT M JYKapuoT. Perynsnus akTUBHOCTH
reHoB y mpokapuot. ['munoreza onepona (®. XKakoo6, XK. Mano). Perynsamus
0OMEHHBIX IIPOLIECCOB B KileTKe. KieTouHblil roMeocTas.

Bupycsl — HeknieTounble GOpMbl KU3HU U OOJIMraTHbIe napasutbl. CTpoeHue
IPOCTBIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OaKTepHOQaros.

BupycHsble 3a0601eBaHus yenoBeka, )KUBOTHBIX, pactenuil. CITN/, COVID-19,

couaJIbHbIC U MCAUITUMHCKUEC HpO6J’I€MI)I

2.6

Knerounslif nwmki, ero mnepuoasl W perynsuusa. Wurtepdasza u  MHUTO3.
Oco0eHHOCTH MPOIIECCOB, MPOTEKaMUX B HHTEpPa3ze. [lonroroBka KieTku K
nenenuto. [IpecuHrerndeckuit (MOCTMUTOTUYECKUI), CHHTETHUYECKHA W
HNOCTCUHTETHYECKUH (IPEMUTOTHYECKUI) TEPUO/Ibl HHTEP(hA3bI.

Marpuunsnii cunte3 JIHK — perumkanuma. IIpuanuner perumkanun JIHK:
KOMIUIEMEHTApHOCTh, IOJYKOHCEPBAaTUBHBI CHHTE3, AHTUIIAPAJLIECIBbHOCTD.
Mexannsm permkanuu JJHK. Xpomocomsl. Ctpoenne xpoMmocoM. Tenomepst
U TeroMepas3a. XpOMOCOMHBINH HaOOp KIETKH — KapuoTHM. JlummoungHsiil u
rariouHb  Habopbl XpoMocoM. ['omonornynsle Xpomocombl. I[lonoBbie
XPOMOCOMBI.

Jenenne knetkn — muto3. CTaguu MUTO3a U POUCXOIALINE B HUX ITPOLIECCHI.
Tunsl Muto3a. Kaprnoknnes n nutokusHes. buonornueckoe 3HaueHHME MUTO3A.
Perymanuss muToTHYecKOoro mnukiaa KieTkd. [IporpamMmupyemasi KieTodHas
rubesnp — anomnro3s.

(DYHKI_[I/IOHaJIBHaH ICHOMHKA

Opl" aHU3M Kak OMOJIOrMYecKas CUCTEMa




3.1

3.2

OOHOKIJIETOUHBIE,  KOJIOHHMAJIbHBIE, = MHOTOKJIETOYHBIE  OpraHU3Mbl U
MHOT'OTKaHEBbIE OPTaHU3MBI.

@opMbl pa3MHOXKEHHsSI OPraHU3MOB: Oecrionoe (BKIOYash BEreTaTUBHOE) U
nojoBoe. Buapl 0ecrnonoro pa3sMHOXKEHHUS: IIOYKOBAaHHUE, CIIOPYJIALUS,
(dparmenTanys, KJIOHUPOBAHHE.

ITonoBoe pasmuoxkenue. IlonoBele KieTkH, uiau rametsl. Meiio3. Craauun
Meiiosza. [loBenenue xpomocom B Mmerose. Kpoccunrosep. buonmormdeckuii
CMBICII MeKO03a M MOJIOBOrO mporecca. Meno3 U ero MecTto B KU3HEHHOM
LIUKJIE OPTaHU3MOB.

[IpenzaponpiieBoe pa3Butue. ['amerorenes y >kMBOTHBIX. [1010BBIE KeEm€3bI.
OOpa3zoBaHue M pa3BUTHE NOJOBBIX KIeTok. CrepmaroreHes W OOTreHes.
CrpoeHue nonoBbIX KieToK. OIIoJ0TBOpEHHE M 3MOPHOHAIBHOE pa3BUTHE
KUBOTHBIX.  CrocoObl  OIUIOJIOTBOPEHMs:  HApy>KHOE,  BHYTpPEHHEE.
[TapTeHorenes.

WupuBuayanbHOe pa3BuTue opraHu3MoB (oHToreHesd). Craauu smOpHOreHesa
JKUBOTHBIX (Ha mpumepe JiArymku). JlpoOGnenuwe. Tumel npobGiieHus.
OcobeHHOCTH ~ JAPOONEHMST ~ MIICKONMUTAIONIMX.  3apOJBIIIEBBIE  JIUCTKU
(racTpymsitus). 3akiagka OpPraHoB M TKAaHEW W3 3apOJBIIIEBBIX JIHMCTKOB.
B3auMHoe BimMsHHME dYacTell pa3BHUBAIOLIETOCS 3apojibliia (dMOpHOHAIbHAS
UHAYKIMS). 3aKiajka IUlaHa CTPOEHUS JKMBOTHOINO Kak  pe3yJbTar
MEepapXUUeCKUX B3aUMOJEHCTBUN TeHOB. BnusgHue Ha 5>MOpHOHaIBHOE
Pa3BUTHE PA3TMYHBIX (PAKTOPOB OKPY’KAIOIIEH cpe/bl.

Poct u pa3Butne x)uBOTHBIX. [locTomOpuoHanbHbli mepuona. [Ipsmoe u
Henpsimoe pas3BuTHe. Pa3Butne ¢ Meramopdo3oM y O€ClO3BOHOYHBIX U
MO3BOHOYHBIX JKUBOTHBIX. bHojormueckoe 3HaueHHE MPSIMOTO U HENPSIMOTO
pa3BUTUSA, HUX PACIHPOCTPAHEHHE B Mpupoje. Tumsl pocra KUBOTHBIX.
@akTopel  peryjasillud  pocTa  JKMBOTHBIX M 4enmoBeka.  Craauu
MOCTAMOPHUOHAIIBHOTO Pa3BUTHA Yy JKUBOTHBIX M 4esnoBeka. [lepuomsl
OHTOI'€HE3a YEJIOBEKA.

PasMHOXeHHe u pa3BuTue pacTteHuil. ['ameropur u cnopodur. Meiioz B
JKU3HEHHOM IKIIe pacteHuid. OOpa3oBaHME CIOp B Tpollecce Meio3sa.
I'ametorenes y pacrenuil. OIUIOOTBOPEHME M Pa3BUTHE PACTUTEIBHBIX
Oopranu3MoB. /[BOoilHO€  OIUIONOTBOPEHME Y  IBETKOBBIX  PAaCTEHHUH.
OOpa3oBaHue U pa3BUTHE CEMEHU. MeXaHU3MBl PETyJSIMM OHTOreHE3a Y

pPacTEeHUN U KUBOTHBIX
Hctopusi CTaHOBJIEHMsST W Ppa3BUTHS TIEHETHMKM Kak Hayku. OCHOBHbIE
TEHETUYECKNE MTOHATUSA U CUMBOJIBL. | OMOJIOTHYHBIE XPOMOCOMBI, AJUIEIbHBIE

T'CHBI, aJIbTCPHATUBHLIC NPU3HAKH, HOMHHaHTHI)Iﬁ u peHeCCHBHBIﬁ IIPpU3HAK,
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roMo3urora, rerepo3urora, 4ucras JIMHUA, FI/I6pI/II[BI, T'CHOTHUII, (bCHOTI/IH.
OCHOBHBIE METOJAblI TI'CHCTHKU. rH6pHI[OJ'IOFH‘ICCKHI>i, LIPITOJ'IOFH“IGCKPII’I,

MOJ'IeKy.]'IﬂpHO-FeHeTI/ILIeCKI/Iﬁ

Monorubpuanoe ckpemuBanue. I[lepBeiii 3akoH MeHgenss — 3aKoH
eMHOoO0pa3us TUOPHIIOB TEPBOTO TOKOJCHHS. [IpaBwiio JOMHHUpPOBAHMS.
Bropoii 3akoH MeHzeinst — 3aK0H pacllieruieHus mpu3HakoB. LluToiornyeckue
OCHOBBI MOHOTHOPUTHOTO CKpeluBaHus. [ MmoTe3a 9iucTOTh FaMeT.
Ananuzupyroiiee ckpeuipanue. [I[poMeKyToUHBIM XapakTep Hacjaeq0BaHMUS.
PacuierieHue npru3HakoB IPU HEMOJIHOM JOMUHUPOBAHUHU.

Jurubpunnoe ckpemmpanue. TpeTuil 3akoH MeHzens: — 3aKOH He3aBUCHUMOTO
HACJICIOBAHMSI  TPU3HAKOB. L[MTOIOTMYECKUE OCHOBBI  JTUTHOPHIHOTO
CKpEIIMBaHMUS.

CueruieHHOe HacienoBanue mnpu3HakoB. Paboter T. Moprana. CueruieHHOE
HACJICIOBAHUE T€HOB, HAPYLIEHUE CUCIICHUSI MEXKJy T€HaMH. XPOMOCOMHAas
TEOpHUs HACJIEACTBEHHOCTH.

I'enetnka mona. XpoMOCOMHBIN MEXaHU3M OIPENECICHUS Ioa. AyTOCOMBI U
MIOJIOBBIE XPOMOCOMBI. [ 'OMOraMeTHBIN U rereporaMeTHbId noJl. ['enernueckas
CTPYKTypa IOJIOBBIX XpOMOCOM. HaclienoBaHue NMpPU3HAKOB, CIEIJIEHHBIX C
ITOJIOM.

['enoTun kak menoctHas cucteMa. [lnelioTponus — MHOKECTBEHHOE JICHCTBHE
reda. MHOXECTBEHHBIH amnenn3M. BzamMojelicTBHe HeEaICIbHBIX TE€HOB.

KommnemenrapHocts. Onuctas. [onumepus
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B3aumopeiictBue reHoTMma W cpedbl npu  (opMHpoBaHMM  (HEHOTHIIA.
M3meHunBOCTh IpU3HAKOB. KauecTBEHHbIE M KOJIMYECTBEHHBIC MTPU3HAKU. Brsl
WU3MEHYMBOCTH: HEHACIIECICTBCHHAS U HACJIEACTBEHHAS.

Monudukanionsass ~ MU3MEHYMBOCTb. Pomb  cpensl B (JOPMHUPOBAHHUHU
Mo (pUKaMOHHON n3MeHunBocTH. HopMma peakiium nprsHaka. BapuanyoHHbIi
psan u BapuauuonHas kpusas (B. WMoranncen). CpoiicTBa MOau(UKAIMOHHON
U3MEHYHBOCTH.

I'enotunnueckass n3MeHUMBOCTb. (CBOIMCTBA TI'€HOTUIHMYECKOM HW3MEHYHMBOCTH.
Buzpl reHOTUIIUECKOI N3MEHUMBOCTH: KOMOMHATHBHAS, MyTallMOHHASI.
KomOuHaTiBHasT W3MEHYMBOCTh. MeHO3 W TOJOBOM TIpOIecC — OCHOBA
KOMOWHATUBHOM W3MEHUYMBOCTH. Poib KOMOMHATHBHOW HM3MEHYMBOCTH B
CO3/IaHHM TeHETUYECKOT0 pa3Ho00pasus B Mpeenax OJHOrO BUA.

MyTanMoHHasT W3MEHYMBOCTh. BHIBI MyTalMii: TeHHbIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHbIE W HWHAYLMPOBAHHbIE MyTauuu. SaepHele U
UTOIIa3MaTuueckre Myrauuu. CoMaTHueckue U MosioBble MyTanuu. [IpuunHel

BO3HHMKHOBCHUA My’[a].[HfI. MYTaFeHLI U HUX BJIMAHUC Ha OpPraHHU3MEI.




3.5

3.6

3aKOHOMEPHOCTH MYTAIL[MOHHOI'O IpOIecca. 3aKOH I'OMOJIOTHUECKUX PsIOB B
HacieacTBeHHoM n3menunBocT (H.V. BaBunog). BHesnepHas n3MEHYMBOCTH

1 HACJICACTBCHHOCTD

Kapuotun wyenoBeka. MexayHapo/Has HporpaMma HCCIEIOBaHUS T€HOMa
yejgoBeka. MeToJbl HW3yYEeHMSI TEeHETHMKH YeJIOBEKa: TI'€HEaJOTMYEeCKU,
OIU3HCIOBEIH, IIUTOTCHETUYCCKUI, MOMYJISIUUOHHO-CTATUCTUYECKUH,
MOJIEKYJIIpHO-TeHeTuueckuii.  CoBpeMEHHOE  OmpelelieHue  TI'eHOTHIA:
MOJTHOT€HOMHOE CEKBEHHUPOBAHHME, T'€HOTUIIMPOBAHHE, B TOM YHCIE C
nomonnwto IT1[P-ananu3a. HacneacTBennsie 3a0oneBanms YenoBeka. [ eHHbIC U
XpOMOCOMHBIE ~ 0OJIe3HM  4elloBeKa.  boie3sHMm ¢ HaclelCTBEHHOU
MPEAPACIIONOKEHHOCTHIO. 3HayeHue MEIUIUHCKON TCHETHKH B
MPEIOTBPALICHUM W JICUEHUW TEHETUYCCKUX 3a00JICBaHMI  4YeOBeKa.

CTBOJIOBBIE KJIIETKH

JloMecTukanus U ceneKuys. 3apoXkKIACHUE CEIEKIMU U JOMECTUKALMU. YUEHUE
H.. BaBunoBa 0 LEHTpax HpPOMCXOXKIEHHS U MHOIooOpasusi KyJIbTYPHBIX
pactenuii. Ponb cenexkuuu B CO3JaHUM COPTOB PAacTEHUM M MOPOJ >KUBOTHBIX.
Copr, nopoaa, mramMm. 3aKOH TIOMOJIOIMYECKMX PSJOB B HACJIEICTBEHHOU
u3MeHunBocty H.M. BaBuiosa, ero 3HaueHue Juist CeNeKIMOHHON paboThI.
MeTtonbpl ceneKUMOHHOM paboThl. McKycCcTBEHHBIM OTOOp: MAaccoBBIM U
WHIUBUIYAJIbHBIA.  JTanmbl KOMOWHAIMOHHOM  ceiekuuu. Mcnbitanue
npousBoauTeneil mo moromMctBy. OT60p MO TN€HOTHIY C MOMOILIBIO OLEHKH
(deHoTHIa IOTOMCTBA M OTOOP MO TeHOTUNy ¢ nomolbio ananusa JJHK.
HckyccTBEeHHBIE ~ MyTareHe3 Kak  METOJA  CEJIEKIIMOHHOM  paloThl.
PagnanvoHHBIE M XMMHYECKMH MyTareHe3 KaK MCTOYHUK MyTaluil y
KYJBTYPHBIX (hopM opranu3MoB. Vcnoiab30BaHNE TEHOMHOTO PelaKTUPOBAHUS
U MeToZioB pekoMOuHaHTHBIX JIHK s mosmyueHus ucxonHoro marepuana
JUISL CEJIEKIUU.

[Tonyuenne nomumuionoB. BHyrpruBumoBas rubpunuszanus. bimskopoacTBeHHOe
CKpellMBaHue, W1 MHOpuAMHT. HepoicTBeHHOe CKpelMBaHue, Wil ayTOPUIUHT.
I'ereposuc u ero npuunHsl. Vcnons3oBanue rereposuca B cenekiuu. OtnanéHHas
ruopuam3anus. [Ipeononenne OGecruronust MEeXKBHIOBBIX THOPHIOB. JlocTkeHMs

CEJIEKIIMY PACTEHUH M AKUBOTHBIX

3.7

OOBbeKThl, HCIONb3yeMble B OWOTEXHOJIOTWH, — KIETOYHbIE M TKaHEBbIE
KyJbTYpbl, =~ MHUKPOOPTaHMU3MBI, = HX  XapakTepucTtuka. TpaaunnoHHas
OuoTeXHONOTH: XJiebomeyeHne, MOTYyYeHHE KHCIOMOJIOUHBIX TPOAYKTOB,
BUHOJenue. MukpoOuosnoruueckuii cuHre3. OOBEKTh MUKPOOHOIOTHYECKHX
texHonoruii.  [lpomsBomcTBO  Oenka, aMHUHOKHCIOT W BHTAMHHOB.

I/ICKYC CTBCHHOC OINIOJOTBOPCHHC. PCKOHCTPYKI_[I/IH SIAIIEKIIETOK u




KJIOHUPOBAHUE KUBOTHBIX. METO/ TpaHCIIAaHTALIMU SIIEP KIIETOK.

XpoOMOCOMHAsi M TEHHas WHXeHepHus. VCKyCCTBEHHBIM CHHTE3 TIe€Ha U
KoHcTpyupoBanue pexomOuMHaHTHBIX JIHK. JlocTmkeHus W TEpCIIEKTUBBI
XpPOMOCOMHOW M TEHHOW WHXEHepHH. MeauuuHCKue OWOTEXHOIOTHH.

Hcnonp30BaHue CTBOJIOBHIX KIECTOK

Cucrema 1 MHOr00Opasue OpraHu4ecKoro Mupa

4.1

buonoruueckoe  pasHooOpasue opraHusmoB. CoBpeMeHHas  cucTeMa
oprannyeckoro mupa. [TpuHIMNBl Knaccudukanuu oprann3MoB. OCHOBHBIE
CHCTEMaTHYECKHE TPYIITBI OPraHU3MOB.

OCOOEHHOCTH CTPOCHHS M )KU3HECSITEIbHOCTH OAHOKIETOUHBIX OPraHU3MOB.
bakrepun, apxeu, OIHOKJIETOYHBIE TPHOBI, OTHOKIECTOYHBIE BOJOPOCIH,
npyrue npotuctbl. KoloHnanbHble opraHu3Mbl. J[BHkeHHE OJHOKIETOYHBIX
OpraHu3MoB:  aMmEO0OMAHOE, JKTYTHKOBOE, pPECHHYHOe. 3ammra y
OJTHOKJICTOYHBIX ~ OpPraHuU3MOB.  Pa3IpaXMMOCTh Yy  OJHOKJIETOYHBIX

Opranu3moB. TakcHChI

4.2

MHoOrokjieTtounble pacteHus. B3aMMOCBSI3b 4YacTe€ll  MHOTOKJIETOYHOIO
opranu3ma. TkaHHM, Opraubl W CHCTEMbl OpPraHOB MHOTOKJIETOYHOI'O
opranu3ma. OpraHusm Kak eauHoe Ienoe. TkaHu pacTeHuid. Tumbl
pacTUTENBHBIX  TKaHEW: oOpa3oBaTelibHAs, ITOKPOBHAs, IPOBOAIIAL,
OCHOBHas, MexaHuueckas. OcobeHHocTH  cTpoeHus, (QyHKUUH U

pacIioIOKEHNs TKaHEN B OpraHax pacTeHUH

4.3

BereraruBHple M TreHepaTUBHBIE OpraHbl pacTeHui. DYHKIUMU OpPraHOB M
cucteMm opraHoB. Kapkac pacrenuil. J[BUkeHHE MHOTOKJIETOYHBIX PACTEHUI:
Tponu3Mbl U HacTUH. [loromenue BoAbl, YIIIEKUCIOr0 ra3a ¥ MUHEPAIBHBIX
BeIIeCTB pacteHusMu. [Ipixanue pacrenuit. Juddysus razoB depes
MIOBEPXHOCTh KJIETKH. TpPAaHCHOPTHBIE CHUCTEMBI pacTeHHWW. Beiaenenune y
pacTeHHMi. 3amuTa y MHOTOKIETOYHbIX pacreHui. Kyrtukyna. Cpencrtsa
MIaCCUBHOU U XUMHUYECKOH 3a1UThl. DUTOHIUBI.

PazgpaxxuMocTs U perynanms y Opranu3MoB. Pa3ipaxuMocTs U peryminsuus y

MHOT'OKJICTOYHBIX paCTeHHﬁ. PocrtoBrlie BE€IICCTBA U UX 3HAYCHUC

4.5

MHOTOKIETOUHBIE >KMBOTHBIE. B3amMOCBsI3b YacTe MHOTOKJIECTOYHOTO
opranu3ma. TkaHHM, OpraHbl M CHCTEMBI OpPraHOB MHOTOKJIETOYHOIO
opranuzma. Opranu3m kKak eauHoe 1enoe. ['omeocras. TkaHU KUBOTHBIX U
yenoBeka. THIBI KMBOTHBIX TKaHEH: DSHOUTENHANIbHAS, COCAMHUTEILHAS,
MbIlIeuHass, HepBHas. OCOOEHHOCTH CTpOeHHUs, (PYHKIUH M PACIIOJIOKCHHS

TKaHEH B opraHax >XMBOTHBIX U YCJIOBCKa

4.6

OpFaHBI N CHUCTEMBI OPraHoOB JKHWBOTHBIX. qDYHKHI/II/I OpraHoB U CHCTEM




opranoB. Omopa Tena opranu3MoB. CkeleTbl  OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX KUBOTHBIX. HapyKHbIil U BHYTpeHHUM cKeneT. CTpoeHue U
THUIIBI COEIMHEHUS KOCTEH.

JIBH>KEHME MHOTOKJIETOYHBIX JKUBOTHBIX. [luTanue »KuBOTHBIX. Iluranue
MO3BOHOYHBIX KUBOTHBIX. JlpixaHue KuBOTHBIX. KoxxHOe jAbIxaHue.
KabepHoe u 1€rouyHoe IpIXaHue.

JIpIXaHue MO3BOHOYHBIX >KMBOTHBIX. JBOJIIOLHMOHHOE YCIOKHEHHUE CTPOCHUS
NErKUX TO3BOHOYHBIX JKUBOTHBIX. JlpIXaTelbHasi CcHUCTEMa 4YeJIOBEKa.
MexaHu3M BEHTWJSILMM JETKUX Yy NTHUL U MIEKONUTAMMX. TpaHcnopT
BELIECTB y OPraHU3MOB. TpaHCHOpPT BEHIECTB y XUBOTHBIX. KpoBeHOCHas
cucteMa U e€ opranbl. KpoBeHOCHass cucTeMa MO3BOHOYHBIX >KHUBOTHBIX.
Kpyru  kxpoBooOpaiieHus.  OBOJIIOLIMOHHBIE  YCJIOXHEHHS  CTPOEHUs
KPOBEHOCHOM CHCTEMbI MTO3BOHOYHBIX KUBOTHBIX. BhIiesieHne y OpraHu3MoB.
Boinenenne y kuBOTHbIX. COKparuTenbHble Bakyoiau. OpraHbl BbIACIICHHUS.
CBsi3b MOJIOCTH Tejla C KPOBEHOCHOM M BBIACIUTEIBHOM CHCTEMaMH.
Boinenenne y TMO3BOHOUYHBIX JKMBOTHBIX. 3alllUTa y MHOTOKJIETOYHBIX
JKUBOTHBIX. [IOKpOBBI ¥ UX TTPOU3BOIHBIE.

Pa3gpaxxuMocTe W peryiasiuus |y OpraHu3moB. Paznpaxumocts y
OJIHOKJIETOYHBIX OpraHu3MoB. Takcucel. Pa3apaxuMocTs W perymsuus y
MHOTOKJIETOYHBIX pacTeHHil. POCTOBBIE BelleCcTBa U UX 3HAYCHUE.

HepBHas cucrema u pediekTopHas peryasiauuss Yy MHOTOKJIETOYHBIX
KUBOTHBIX. HepBHas cuctema u €€ oTaenbl. DBOJIOLHMOHHOE YCIOKHEHUE
CTPOEHHUSI HEPBHOU CUCTEMBI Y ’KUBOTHBIX.

Pa3zpaboTrka anroputmMoB M mporpamMM Ui 3¢(EeKTUBHONW (QYHKIMOHAIBHON
QHHOTAIlMd  TE€HOMOB, TPAHCKPUIITOMOB, MPOTEOMOB,  METabOJIOMOB

MHKPOOPTaHHU3MOB, paCTeHHﬁ, JKHMBOTHBIX W YCJIOBCKA

5.1

5.2

OpFaHI/BM YCJIOBCKA U €T0 3J0POBLE

Opransl W CHCTEMBl OpraHoB 4eyoBeka. OTAenbl TOJIOBHOTO MoO3ra
MO3BOHOYHBIX KHUBOTHBIX. Pedrexc u pedrnexropnas nyra. besycioBubie u
ycioBHbIe pediekchl. ['ymopanpHas peryisuus W SHIOKPUHHAS CHCTEMa
JKUBOTHBIX W 4esioBeKa. JKene3bl SHIOKPUHHOM CHCTEMBI U WX TOPMOHBI.
[elictBue TOpPMOHOB. B3aMMOCBSI3b HEPBHOM M JHIAOKPUHHOW CHCTEM.
l'unoranamo-runodusapuas cucrema. Pednekc u pedumekTopHas myra.

be3ycioBHbIE U yCIIOBHBIE peQIIEKCHI

3amurta opranu3Ma ot OosiesHel. iMMyHHas cuctema denmoBeka. KieTounsrit
U TYMOpaJIbHBI UMMYHUTET. Bpoxk1€HHBIN, MTpHOOPEeTEHHBIN criennduyecKuit
UMMYHHUTET. Teopusi KIOHAIbHO-CENEKTUBHOrO uMMyHuTeTa (IL.Opnux,

®.M.bepner, C.ToneraBa). BocnanutenbHble OTBETHl OpraHu3MoB. Poib




BPOXKIEHHOTO IMMYHUTETA B PAa3BUTHH CUCTEMHBIX 3a00JIeBaHHA

5.3

KposenocHnas cucrema u €€ opranbl. Cepale, KpOBEHOCHBIE COCY/Ibl U KPOBb.

Kpyru kpoBoobpamienus. Pabota cepaia u e€ perymsmus
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5.5

5.6

Jpixanne uyenoBeka. Juddy3uss Ta30B Yepe3 IMOBEPXHOCTh  KIIETKH.
JpIxarenbHas cucrteMa 4YeloBeka. JlpIxaTenbHas MOBEPXHOCTh. Perymsmus

IbIXaHus. JprxaTenbHbIe 00bEMBI

HI/IH_IeBapI/ITeJ'IBHaH CHUCTEMAa 4YCJIOBCKA. OT,I[CJ'IBI IMUIICBAPUTECIBHOIO TpaKTa.
HI/IH_IeBapI/ITeJ'IBHBIC KEJIE3bI. BHYTpI/IHOJIOCTHOC nu BHYTPUKIIETOYHOC

MUIIEBAPEHUE

[ToxkpoBsl M ux mnpousBojHble. Opranbl BbiieneHus. Ilouku. CrpoeHue u
¢ynkunonupoBanue HeppoHa. DuubTpamus, cekpeuus U oOpaTHOE
BCaChIBaHME KaK MEXaHM3MBI paboThl OpraHoB BblneneHus. OOpa3oBaHue

MOYH Yy 4YCIIOBCKa

5.7

6.1

6.2

I[BI/I)KGHI/IG YyeJIoBeKa: MbllieyHas cucreMa. CKelneTHEIe MBIIINBI U UX pa60Ta.

CTpOCHI/Ie U TUIIBI COETMHEHUS KOCTEH
Teopm{ 3BOJIIONMHU. Pa3BuTHE )XU3HU HA 3emie

OpomtouuonHasg Teopus Y. JlapBuna. [Ipeanoceliku BO3HUKHOBEHUS
napsuHu3Ma. JKu3Hb U Hay4dHas nearenbHocTs Y. JlapBuHa.

JIBrokymiue cuiibl 3BoIoLMK BUAOB 10 Y. JlapBuHy (BbICOKasi HHTEHCUBHOCTh
pPasMHOXKEHHUsI OpraHW3MOB, HAcJeICTBEHHAas W3MEHYUBOCTh, Oopbba 3a
CYIIIECTBOBaHME, €CTECTBEHHBIH U HCKYCCTBEHHBIH 0TOOD).

Odopmnenne cuntetnuecko Tteopun HBomouun (CTI). Heltpanbhas
teopusi d3Boitonuu. CoOBpeMEHHasl HBOJIIOLMOHHAs Ouosorus. 3HayeHHE
HBOJIIOI[MOHHONH TEOpHUH B (HOPMUPOBAHMM €CTECTBEHHO-HAYyYHON KapTHHBI
Mupa

[Tomymnsiuys kKak 3yIeMEHTapHas eQuHHLA 3BONIONMH. COBPEMEHHBIE METOMBI
OLIEHKH T'€HETHUYECKOro pa3HooOpasus M CTPYKTypsl nomynsuuil. 3meHnenue
reHooHAa MOMyJIALMUN KaK 3JE€MEHTApHOE 3BOJIOLMOHHOE SIBJIEHUE. 3aKOH
reHernyeckoro pasHoBecus JIx. Xapau, B. BaitnOepra.

OneMeHTapHble (DAKTOpHI (IBMXKYIIME CHIIBI) SBOJIIOLMH. MyTallMOHHBIN
nporiecc. KomOuHatuBHas wu3MeHUMBOCTh. [Ipeiidp reHoB — ciiyuaiiHble
HEHaNpaBJieHHblE HW3MEHEHHs 4YacTOT ajulelied B mnonmyiasuusax. O¢dekt
ocHoBarens.  Murpanuu.  M3omsiumst  nomynsiumii:  reorpaduyeckas
(mpocTpaHCTBEHHAs ), Oronorunyeckas (penpoayKTUBHAS).

EcrectBenHblif 0TOOp — HampaBisomuil ¢aktop 3Bomonud. DopMel
€CTECTBEHHOI'0 OTOOpa: JBWXKYIIUH, CTAOMIM3UPYIOIIUN, pa3pbIBAIOIINN

(nu3pyntuBHbIN). [TonoBoit oTO6OD.




[IpucrocoOIeHHOCTh  OPraHM3MOB  Kak  pe3ylbTaT  MHUKPOIBOJIOLUU.
Bo3HukHOBEHHE TpUCIIOCOONEHH y  opraHu3MoB. Apomopdo3bl U
UANOAJaNTalUH. [Tpumepsr MPUCTIOCOOICHUI y OpraHU3MOB.
OTHOCHUTEIBHOCTH MPHUCIIOCOOICHHOCTH OPTaHU3MOB.

Bun, ero xpurepunm u cTpykrypa. BumooOpa3zoBaHue Kak pe3yibTaT
MUKpO3BOIOIUU. M3omsamus — kioueBoit paktop BupooOpazoBanus. [lytu u
CIIocoObI BHJ1000pa30BaHMUS: AJUIONATPUIECKOE (reorpaduueckoe),
CUMITaTPUYECKOE  (IKOJIOTUYECKOE), «MTHOBEHHOE»  (IOJIMIUIONIU3ALINS,
ruOpuau3anys). JuTenbHOCTb HBOTIOIUOHHBIX MTPOIIECCOB.

Mexanu3mbl (OpMUPOBAHUS OMOIOTUYECKOTO Pa3HOO0pa3Hsl.

Pouib 3BOMTIOIIMOHHON OMOJIOTHH B pa3pabOTKe HAYUYHBIX METOJ0B COXPaHEHUS
O6nopazHooOpasuss. MUKpPOIBOIIIOLUS M KOIBOIIOIHS ITAPa3HUTOB M UX XO3SEB.
Mexanu3Mbl  (HOPMUPOBAHHS YCTOMUMBOCTH K AHTHOMOTHKAM M CIIOCOOBI

O0pBOBI ¢ Hel

6.3

Metonbl  HM3y4YeHHS ~ MaKpOABOJIONHMH. [laJlcOHTOJIOTHYECKUE  METOJIbI
u3ydeHusi 3Boimonuu. llepexomnbie (GopMbl M (QHIOTEHETUYESCKHE PSIIbI
OpPTraHU3MOB.

buoreorpaduueckne meroapl u3ydeHus spomonuu. CpaBHeHHE (GIOpsl U
dayHbl MaTepuKkoB U OCTPOBOB. buoreorpaduyeckue obdnactu 3emnu. Buabi-
SH/ICMUKU ¥ PEITUKTHI.

OMOpPHOJIOTHYECKHE U CPABHUTEIBLHO-MOP(OIOTHUYECKHE METOJbl M3y4eHUs
IBOJIONMH. | eHeTHYeCKre MEXaHU3MBI HBOJIOIMH OHTOTEHE3a W TOSBIICHHS
HBOJIIOI[MOHHBIX HOBHIECTB. ['OMOJOrMYHBIE U aAHAJOTHUYHBIE OpPTraHbl.
PynumeHntapHble opraHel ¥ aTaBU3Mbl.  MOJEKYJISpPHO-T€HETHYECKHUE,
OMOXMMHUYECKHE W MaTeMaTHYeCKHEe METONbl H3Y4YCHHS  IBOIIOIUH.
["omonornyHbie TCHBI. CoBpeMeHHBIE METO/IBI MOCTPOCHHS
(HIOreHeTUYECKHX 1IEPEBBEB.

XPpOMOCOMHBIE MYTallUU U HBOJIOLMSI TEHOMOB.

OO6mme 3akoHOMEpHOCTH (TIpaBmIiIa) ABoMOIUUA. HeoOpaTUMOCTh 3BOJIOIUH.

AnantuBHas panuanus. HepaBHOMEPHOCTh TEMIIOB IBOJIIOITUN

6.4

Hayunbple rumore3sl MNPOUCXOXKACHUS JKU3HM Ha 3emiie. AOHOreHe3 u
naHcrepmus.  JIoHay4dHble  NPEACTABIEHUS O  3apOXKACHUM  JKU3HU
(kpeanoHu3M). I'mnore3a MOCTOSHHOTO CaMO3apOXKICHHUS KH3HM U €€
onposepxkenue onbitamu  @D. Penu, JI. Cnamnanuanu, JI. Ilacrepa.
[TpoucxoxaeHne KU3HU U aCTPOOUOIIOTUS.

OcHOBHBIE JTaIlbl HEOPraHU4YECKOU SBOJIIOLUH. [Inanerapnas
(reosoruyeckas) IBOJIOLMS. XUMHUECKass 3BOJIIOLHUSA. AOUOTCHHBIM CHHTE3

OpraHMYecKUX BelecTB u3 Heopranuueckux. OnsiT C. Mmmepa u I'. FOpu.




O6pa3oBanue mnosuMepoB u3 MoHoMmepoB. KoaunepBarnas rumotesa A.U.
OnapuHa, rumote3a mnepBudHOro OynboHa JIk. XosjgelHa, reHeThyeckas
runote3a . Mémnepa. Pubo3umer (T. Yek) m rumoreza «vupa PHK» V.
['unbepra. DopmupoBanre MeMOpaH U BOSHUKHOBEHHE TPOTOKIIETKH.
Hctopusa 3emnu u MeToasl €€ u3ydeHus. Mckonaemple OpraHn4eckue OCTaTKH.
['eoxponosnorus u e€ merospl. OTHOCUTENbHAs U a0COMIOTHAS I€OXPOHOJIOTHS.
I'eoxpoHOIOrMYeCcKas 1IKaja: 0HBL, 3Pbl, IEPUOBI, JTTOXH.

Hauvanbnpie 3Tanel opranndeckod sBoiouuu. [losgBiaeHne W 3BOMIOLUSA
NEepBbIX KIETOK. OBoyouus MeTabonu3ma. BoO3HHMKHOBEHHE TEpBBIX
skocucteM. CoBpeMeHHble MHUKPOOHBbIE OMOMIEHKM KaK aHajorl IEepBbIX Ha
3emite coobuiecTB. CTpomaTonuThl. IIpokapuoThl U 3yKapuOTHI.
[TpoucxoxaeHue 3ykapuoT (cuMOMoreHes3). JBOIIOIUOHHOE IPOUCXOXKIEHNE
BUpYycoB. lIpoucxoxneHne MHOTOKJIETOYHBIX OpPraHu3MOB. Bo3HUKHOBeHHE
OCHOBHBIX I'PYIIII MHOTOKJIETOYHBIX OPTaHU3MOB.

OcCHOBHBIE 3Talnbl 3BONIONMU BbICIIUX pacTeHuil. OcHOBHbIE apoMOp(hO3bl
pacreHnid. Beixon pacteHuid Ha cymy. [losBieHHE CHOPOBBIX pPacTeHUN M
3aBoeBaHMe MMM cymu. CeMmeHHble pacTeHus. [IponcxokIeHue IBETKOBBIX
pacTeHuil.

OCHOBHBIE 3Tanbl 3BOJIOLUM KUBOTHOrO MHpa. OCHOBHbBIE apoMOp(do3bl
KUBOTHBIX. Benackas ¢ayna. KemOpuiickuii B3ppIB — TOSBICHHE
cOoBpeMeHHbIX TuroB. IlepBele xopaoBble xkuBOTHbE. JKu3HB B BOjE.
OBosoliMs  TMO3BOHOYHBIX. [Ipoucxoxnaenue ampuOuil H  penTwiIni.
[TpoucxoxaeHue MiIeKkonuTaromMx W nrul.  llpuHnun — xkinrodeBoro
apomopdo3a. OcBoeHHE OECIO3BOHOYHBIMH M TO3BOHOYHBIMU KUBOTHBIMH
CyIIN.

PasBute xnM3HM Ha 3eMie IO 3paM U IEpUOJaM: apXxel, MpOTEpO30H,
najneo3oi, Me3030HM, KaifHo30#. OOmas XxapakTepucTHKa KiuUMara |
reoJIOrH4ecKuX npoueccoB. [losiBieHne u pacBeT XapaKTepHbIX OPTaHNU3MOB.
VYrieobpazoBaHue: €ro yCJIOBHs U BIMSHUE Ha Ia30BbIi cocTaB aTMOC(EpHI.
MaccoBble BBIMUpPaHUSI — HKOJIOTMUECKHE KpU3MChl npouuioro. Ilpuunnsl n
CJIEICTBUSI MAcCOBBIX BbIMHUpaHUN. COBPEMEHHBIM 3KOJIOIMYECKHUN KpPH3UC,

€ro 0COOEHHOCTH
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Paznensr u 3amaum aHTpomosorud. MeTonsl anTporojorud. CTaHOBJICHHE
MPEACTABICHUN O TIPOUCXOXKJIEeHNU uejoBeka. CoOBpeMEHHBIE Hay4dHBIE
TEOPHH.

Cxo0JIcTBO 4enoBeKa ¢ KMBOTHBIMU. CHCTEMAaTHYECKOE ITOJIOKEHHE YeJIOBEKA.
CBuzeTeNIbCTBA CXOACTBA 4YEJIOBEKAa C JKUBOTHBIMH: CPaBHHUTEIBHO-

MOpQOJIOTHUECKHE, AMOPHOTIOTUYECKHE, (hbU3M0IIOTO-0MOXUMHYECKHE,
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noBeneHyeckue. OTnMuusl YelnoBeKa OT JKUBOTHBIX. IIpsmoxoxneHue u
KOMIUIEKC CBSI3aHHBIX C HUM IIPU3HAKOB. Pa3BUTHE rOJOBHOIO MO3ra U BTOPOH
CUTHAJIbHOWU CHUCTEMBI.

JBmwxymme cuibl ((hakTopbl) aHTPONOTeHe3a: OMOJIOrMYEecKHe, COLUAIbHBIC.
CooTHoleHre OUOIOTUIECKUX U COLMAIBHBIX (PAKTOPOB B aHTPOIIOTCHE3E.
OcCHOBHBIE CTaguU AHTPOIIOTE€HE3a. ABCTPAJIONMUTEKM — JABYHOTHE INPEIKU
moaeil. YenoBek yMmenblii, MepBble M3rOTOBICHUS OpyAud Tpyna. YemoBek
NPSIMOXOJIAIINN M TIEPBBIA BBIXOA Jroned 3a mpenensl Adpuku. YenoBek
reinenboeprekuii — oOLMil NpeoK HeaHJEPTaIbCKOr0 YEIOBEKAa U YEJIOBEKa
pasymHOro. Yenosek HeaHACPTaIbCKUI KaK BUJ JIIOJAEH XOJIOAHOTO KIMMATA.
YenoBek pa3yMHBI COBPEMEHHOIO THIIA, JEHHUCOBCKHI YEJIOBEK, OCBOCHHE
KOHTHHEHTOB 3a npeaenamMu AQpUKH.

OBOJIOLUS COBPEMEHHOIO 4eJoBeKa. ECTeCTBEHHBIM OTOOpP B NOMYNSALMSIX
yergoBeka. MyTauuoHHBIH mnpouecc U nonumop¢pusM. IlomynsunoHHbIe
BOJIHBI, Apeiid reHoB, Murpanus 1 <«3QQHeKT OCHOBATENs» B MOIMYJIALUAX
COBPEMEHHOT0 YeJIOBEKa.

Yenoseueckue pacel. Ilonstue o pace. bosblime pacel: €BpoONeOMHAs
(eBpasmiickast), aBcTpaslo-HErpoujHass (3KBaTOpHUajJbHAsA), MOHIOJIOUHAS
(a3uarcko-amepukaHckas). Bpemst u myTu pacceneHus 4eaoBeKa IO IUIaHeTe.
EnunctBo denoBeueckux pac. HayuHas HecOCTOSTENBHOCTb pacusMma.
[IpucnocoOneHHOCTh YeoBeKa K Pa3HBIM YCIOBHUSM OKPYXKaIOIIEH CpeJbl.
Bausiaue reorpadudeckoit cpensl U Jpelia reHoB Ha MOP(OJIOTHIO H

(1)I/I3I/IOJ'IOI‘I/IIO YCJI0OBCKa
DKOCHUCTEMBI U Mpucymue MM 3aKOHOMEPHOCTHU

Pa3nensl u 3agaun sxosorun. CBs3b 3KOJOTUH C JPYTUMH HAyKaMHU.
Metonel 3xonoruu. IloneBele HaOmoAE€HUA. DKCHEPUMEHTHI B 3KOJOTHU:
NpUPOJHBIE U JabopaTopHble. MojaenupoBaHHe B JKOJIOTHH. MOHHTOPUHT

OKpYKaroIIel CpeJbl: TOKATbHBIN, pErHOHANBHBIN U TI00ATbHBIH

7.2

Okonoruyeckre (GpakTopbl M 3aKOHOMEpHOCTH uX AeictBus. Knaccudpukanus
HKOJIOTHUECKUX (PAKTOPOB: aOMOTHUECKHE, OMOTHYECKHE, AHTPOIOTEHHBIE.
OO0mue 3aKOHOMEPHOCTH JeHCTBHUS »Kosornyeckux ¢akropos. [Ipasuio
munumyma (K. Hdnpenrens, FO. JIubux). TonepanTHOCTh. DBpHUOUOHTHBIE U
CTEHOOMOHTHBIE OPTaHU3MBI.

Abuotnueckue ¢akropsl. CBeT Kkak sKosorndyeckuid Qaxrop. [leiictBue
pa3HbIX YYaCTKOB COJIHEYHOIO CIEKTpa Ha OpraHu3Mbl. OKOJIOTMYECKHE
IpYNIbl pacTeHUN U KUBOTHBIX MO OTHOILIEHHUIO K cBeTy. CUTHalbHas poJib
ceera. POTONEPUOAU3M.

Temmeparypa kak oskojoruueckuit (akrop. JlelicTBue Temmeparypbl Ha
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opranu3Mmsl. [loiikuiaoTepMHbIE 1 TOMOMOTEPMHBIE OPraHU3MbI. DBPUTEPMHbBIE
U CTEHOTEPMHBIE OPTaHU3MBI.

BnaxHocts kak dkonorumueckuid ¢akrtop. IlpucmocobneHuss pacteHuid K
HoJIepKaHUI0 BoiHOTO Oananca. Kiaccugukanms pacTeHuii o OTHOIICHHIO K
BoJie. [Iprcrioco6enns )KUBOTHBIX K U3MEHEHUIO BOJHOTO PEXHUMA.

Cpenpl oOuTaHMsI OPraHM3MOB: BOJIHAs, HAa3€MHO-BO3/YIIHAs, MOYBEHHas,
riyOMHHasi TOAIIOYBEHHAs, BHyTpHOpraHu3sMeHHas. @Ou3MKo-XUMHUYECKHe
ocobeHHOCTH cpen oOuTaHusi opraHu3MoB. [IpucnocoOneHnss opraHu3MoB K
YKU3HU B Pa3HBIX Cpeax.

buonornueckue putmbl. BHemnue u BHyTpeHHHE pUTMBL. CyTOuHBIE U
rofuyHble  puUTMBL.  IIpucnocoGieHHOCTh  OpPraHu3MOB K  CE30HHBIM
M3MEHEHUSM YCIIOBHUH KU3HHU.

XKuznennoie ¢opmbl opraHuzMoB. lloHsTHE 0 JKM3HEHHOW (opme.
Kuznenuole (¢GopMbl pacTeHUil: JAepeBbs, KyCTapHUKH, KYCTapHHUUKHU,
MHOT'OJIETHUE TpPaBbl, OJHOJETHHE TpaBbl. JKu3HEHHbIE (OPMBI KUBOTHBIX:
rUAPOOHOHTBI, T€OOMOHTHI, a3pOOMOHTEI. OCOOEHHOCTH CTpOEHHs U 00paza
KU3HU.

buotnueckue gaxtopsl. Buabl 6MoTHUECKUX B3aMMOAEHCTBHM: KOHKYPEHIIUS,
XMIIHUYECTBO, cuMOMO3 U ero ¢opmbel. Ilapasutusm, Koomepauus,
MyTYyaJlu3M, KOMMEHCAJIU3M (KBapTHPAHTCTBO, HaXJIEOHMYECTBO).
Herpoduueckue B3aumoaeicTeus (tonuueckue, Gpopudeckue, padpuueckue).
3HayeHrne OMOTHYECKUX B3aMMOACUCTBUI Ul CYLIECTBOBaHMS OPraHU3MOB B

cpeae oOuTaHus. HpI/IHI_II/IH KOHKYPCHTHOI'O UCKIIFOYCHU A

DKOJIOrn4ecKue XapaKTePUCTUKHU HOIYJISILUH. [omymsiums KaK
Ouonoruyeckass cucreMa. Poib HEOJHOPOIHOCTH Cpenbl, (PU3MUECKUX
OappepoB U ocoOeHHOcTeld  Ouojoruu  BUAOB B  (OPMUPOBAHUU
IIPOCTPAHCTBEHHOM  CTPYKTYpbhl — nomyisuuil. OCHOBHBIE  IIOKa3aTelu
MOMYJISIIMK: YHUCIEHHOCTh, IJIOTHOCTb, BO3PACTHAs M IIOJIOBasl CTPYKTYpA,
POkK1aeMOCTh, IPUPOCT, TEMI POCTA, CMEPTHOCTh, MUTPALIMS.

OKoJIOrM4ecKasl CTpyKTypa mnonyiasinud. OLeHKa YUCIEHHOCTH IOIYJISINH.
JluHamuka nonyssinuu U e€ peryisinus. buotndyeckuil moTeHyan nonyJIsLny.
MopnenupoBanue JIUHAMHUKU Tonyiasiuud. KpuBble pocTa YHCIEHHOCTU
nonynsiiny. Kpusble BbokuBaHUs. Perynsius YuCIeHHOCTH MONYJISIUN: POJb
(GakTOpoB, 3aBUCAIIMX W HE 3aBUCSIIUX OT IUIOTHOCTH. ODKOJOTHYECKHE
cTpaTteruu BUIOB (1- U K-cTpaterun).

[Tonstne 00 sKomormueckoil Hume Buaa. MecrooOutanue. MHoOromepHas
Mozelnb dkosornueckord Humm JIx.M. XarunHcoHa. Pa3mepsl 3Konorndeckon

HHUIIIH. HOT@HHI/IHJ'IBH&?I " pCaiIn30BaHHAas HUIIN.
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Bun kak cucrema nomnynsuuid. Apeansl BUAOB. Buibsl M MX KU3HEHHbBIE
CTpaTerud. 3aKOHOMEPHOCTH IIOBEIEHUS M  MUIPAlUil  KUBOTHBIX.

buonornyeckne nHBa3zuU YY>XKCPOAHBIX BUI0B

CoobmectBa opranu3moB. buornenoz u ero crpykrypa. CBs3uM MexIy
OopraHu3MamMu B OMOIEHO3e. DKOCHUCTeMa Kak OTKpbITas cuctema (A.JDx.
Tencnn). @yHKIMOHAIBHBIE OJIOKH OPraHU3MOB B 3KOCHUCTEME: MPOAYLIEHTHI,
KOHCYMEHTBI, pelylleHThl. Tpoduueckue ypoBHU. Tpoduueckue nenu u ceTH.
AbuoTtnueckue 610ku 3kocucreM. [1ouBbl U Wbl B 3kocucteMax. Kpyrosopor
BEUICCTB U ITIOTOK SHEPIUU B DKOCHCTEME.

OcHoBHBIE  TOKa3aTeNd  JKOocUCTeMBl.  buomacca u  mpoayKuus.
DKOJIOTUYECKHE MUPAMU/IbI UHCeNl, OOMACChl U DHEPTHH.

HamnpapneHHble 3akOHOMEpHbIE CMEHBbI COO0IIECTB — cykueccuu. [lepBuunble u
BTOPUYHBIE CYKLECCHUM W HUX INPUYMHBL. AHTPOINOIEHHBIE BO3JCHCTBUSA Ha
cykneccun. KimmMakcHoe coobmiectBo.  buopaznooOpasume ©  MOiHOTA
KPYTOBOPOTa BEILIECTB — OCHOBA YCTOMUMBOCTH COOOILIECTB.

ITpuponHbie 3KOCHCTEMBI. AHTPOIIOI€HHBIE 3KOCHCTEMBL. ATPOIKOCHCTEMA.
ArponeHo3.  Paznuums  Mexay — aHTPONOr€HHBIMH U NPUPOJHBIMU
9KOCUCTEMAMHU.

Yp6oskocucrembl. OCHOBHblE KOMIIOHEHTHI ypOoskocucteM. [opojickas
duopa u Qayna. CunaHTponuzanusi ropoJckoi ¢aynsl. buonornyeckoe u
XO035ICTBEHHOE 3HAUCHHE arpo3KoCUCTEM u ypOO3KOCUCTEM.
3aKOHOMEPHOCTH (POPMUPOBAHMSI OCHOBHBIX B3aHUMOJICHCTBHUII OpraHU3MOB B
HKOCUCTEMAX.

IlepeHoc 2HeprMM M  BELIECTB MEXAY CMEXKHBIMH JKOCHCTEMaMHU.
YCTONYMBOCT  OPraHW3MOB, IONYJSALMA W OKOCHCTEM B  YCIOBHUAX

€CTECTBEHHBIX U aHTPONOTEHHBIX BO3JAEHCTBUI

7.5

buocepa — oOmennanerapHas oOoyiouka 3eMiH, TJe CYIIeCTBYeT WU
cylecTBoBajia Xu3Hb. YueHue B.M. Bepnanckoro o 6umocdepe. ObGmnactu
6uocdeps! u e€ coctan. KnuBoe BeliecTBo 6Mochepsl U ero GyHKIUH.
3aKOHOMEPHOCTH cyllecTBOBaHUS Onocdeprl. OcodeHHOCTH Omochepsl Kak
robanpHOM  dKOcHCTeMBbl. JlMHaMuU4yeckoe paBHOBecue B Ouocdepe.
KpyroBopoTsl BemecTB W OMOT€OXMMHUYECKHE LHKIBI (YrJiepojaa, a3oTa).
PurmuuHOCTS siBIEHMI B OHochepe.

3onanpHOCTh OMoOcheprl. IlonstTre o Omome. OCHOBHBIE OWOMBI CYIIU:
TYHJ[pa, XBOWHBIC Jieca, CMEIIaHHbIE W IITUPOKOJIUCTBEHHBIC Jieca, CTEIH,
CaBaHHBI, IyCTHIHHM, TPONHMYECKHE  Jieca, BBICOKOTOphs.  Kimmar,
pacTUTENbHBINA U )KUBOTHBIA MUp OMOMOB CYIIIH.

CprKTypa u q)yHKL[I/IH JKHUBBIX CUCTEM, OILICHKA UX PECYPCHOTO NOTCHIHAIA U




OouocdepHbIX QyHKITHIHA
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OKOJIOTUYECKME KPU3UChl M MUX MpUYMHBL. Bo3aeilcTBue uenoBeka Ha
ounoctepy. 3arpsi3HeHue BO3AYIIHON cpenbl. OXpaHa BO3ayxa. 3arpsi3HCHHE
BOJIHOM cpenpl. OXpaHa BOJHBIX pecypcoB. Paspymienue mouBbl. OxpaHa
IIOYBEHHBIX pecypcoB. M3MeHeHune kiumara.

AHTpPOIIOT€HHOE BO3JICHCTBUE HAa PACTUTENbHBIA M XKUBOTHBI Mup. OxpaHa
PaCTUTENBHOTO U )KMBOTHOrO MUpa. OCHOBHbBIE MPUHIIUIIBI OXPaHbl TPUPOIBI.
Kpacubie kuuru. Ocobo oxpansiemble npupoanbie tepputopun (OOIIT).
borannueckue casibl U 300JJ0TMYECKUE MApKH.

OcCHOBHbBIE NPHUHLUIIBI YCTOMYMBOIO Pa3BUTUS YEJIOBEUECTBA U INPUPOIBI.
PanmonanbHOe  TPUPOAONOIB30BAHME W COXpPAHEHUE OHMOJIOTHYECKOTO

pa3zHooOpasus 3emiu
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