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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 obpazoBanuu B Poccuiickoit denepamnumy,
dI'OC COO, Konmenuuu rmnpernojaBaHus ydeOHoro mnpeaMera «buosorus» u
OCHOBHBIX TOJIOKEHUH (enepanbHOI paboyeil mporpaMmbl BOCIIUTAHUS.

Cornacro monoxenussiMm ®I'OC COO mnpodunbHble y4yeOHBIE MPEIMETHI,
u3ydyaemMble Ha YIIIyOJIEHHOM YpOBHE, SBIAIOTCS crocoOom auddepeHnanuu
OoOy4eHHs] Ha YPOBHE CpEIHEro oO0Iiero oOpa3oBaHUS U MPHU3BAHBI OOCCIEUYHTH
MPEEMCTBEHHOCTh MEXKJy OCHOBHBIM OOIIMM, CPEAHUM OOIIKUM, CpPEIHUM
po(eCCHOHANTLHBIM M BBICIIUM 0Opa30oBaHUEM. B TO ke BpeMs KaXIblid U3 dTHUX
y4€OHBIX MPEAMETOB JOJDKEH OBITh OPUEHTHUPOBAH HA MPUOPUTETHOE PEILICHUE
o0pa30oBaTeNbHBIX, BOCHUTATEIBHBIX M PA3BUBAIOIIMX 3a/7a4, CBA3AHHBIX C
npodopueHTaueit 00yJammuxcs U CTUMYJIUPOBAHUEM HHTEpeca K KOHKPETHOM
00JIacCTU HAy4YHOTO 3HAHUS, CBSI3aHHOTO C OMOJIOTHEN, MEIUIIMHOM, SKOJIOTHEH,
MICUXOJIOTUEH, CTIOPTOM WJIM BOCHHBIM JEJIOM.

[Iporpamma mo ydeOHOMY mnpenMery «buonorus» ma€t mpeacTaBlieHHE O
eI M 3ajadax u3ydeHus ydeOHoro mpenmera «buonorus» Ha yriayOnéHHOM
YpOBHE, OnpeesnseT 00s13aTeTbHoe (MHBAPUAHTHOE) MIPEIMETHOE CO/IEpKAHUE, €r0
CTPYKTYPHUPOBAaHHME MO pas3jieliaM M TeMaM, paclpeiesieHne Mo Kiaccam,
PEKOMEHIYET MOCIEA0BATEIbHOCTh H3YYEHUs YYEOHOro marepuana ¢ y4ETOM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH Y4eOHOro Tmpoliecca,
BO3pPACTHBIX OCOOEHHOCTEeW oOyuwaromuxcsi. B mporpamme 1o Ouonoruu
peann30BaH MPUHIUIN TPEEMCTBEHHOCTH C HU3y4eHUEM OWOJIOTMM Ha YpPOBHE
OCHOBHOTO  o0miero  oOpa3oBaHMs, Oyiarojaps 4YeMy  IPOCMATpPUBAETCS
HaMpaBJICHHOCTh HAa  MOCJIEAYIOIIee pa3BUTHE  OUOJIOTHYECKUX  3HAHUU,
OpUEHTHUPOBAHHBIX Ha (HOPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIUICHUS, TMPEACTaBICHUN O 370pOBOM 00pasze >KM3HHU, Ha
BOCIHUTaHUE OEpPEKHOr0 OTHOIICHUS K OKpyKalollel mnpupoaHou cpeae. B
nporpaMMme Mo OHMOJIOTHU TakkKe IMOKa3aHbl BO3MOXXHOCTH y4eOHOro mpeamera
«buonorusiy B peanuzanmu  TpeboBanuit PIOC COO Kk MIaHUPYyEMBIM
JUYHOCTHBIM, METANpeAMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOydeHUS U B
GbOpMHpPOBaHUM OCHOBHBIX BHUJOB y4eOHO-TIO3HABATEIBHOW  JIESITEIIBHOCTH
oOy4Jarommxcsi MO0 OCBOCHHUIO COJIepKaHUS OUOJOTHUYECKOTO O00pa3oBaHMsS Ha
YpOBHE CpeAHEro 00111ero 00pa3oBaHusl.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpeaHEro o0mero oopasoBaHus
3aBepiiaeT OMOJIOTMYECKOEe O00pa3oBaHWE B IMKOJE W OPUEHTHUPOBAH Ha
pacHvipeHre U yriyOJieHHe 3HaHUW 0O0ydYaronuxcs O >KUBOW MPHUPOJE, OCHOBAaX



MOJICKYJISIPHOM M KJIETOYHOW OMOJOTHH, SMOPHOJIOTUU U OHOJOTHH Pa3BUTHS,
TE€HETUKH, CEIEKINN, OMOTEXHOJIOTHH, SBOTIOLIUOHHOTO YUYEHUSI U 3KOJIOTUH.

Nzyuyenne yueOHOro mnpeamera «buomnorus» Ha yriIyOJIEHHOM YpPOBHE
OPUEHTHPOBAHO HA MOJATOTOBKY OOYyYaOIIUXCS K IMOCIEIYIOIIEMY IOJIYYEHUIO
OMoNOrMYeckoro  oOpa3oBaHHMA B By3aX W OpraHU3alMAX  CPEIHETO
npodeccuonansHoro oopazoBanusi. OCHOBY €ro COAEPKAHUS COCTABIISIET CUCTEMA
OMONOTMYECKUX  3HAHWUW, TMOJYYEHHBIX TMPU HU3YYCHHH  OOYyYarOUIMMHUCS
COOTBETCTBYIOIIUX CUCTEMATHUUECKUX pa3fesioB OMOJIOTUH HA YPOBHE OCHOBHOTO
obmiero oopazoBanusi, B 10—11 kiaccax 3TH 3HaHUSA TNOJy4aroT pa3BuTue. Tak,
pacmMpeHsl U yriiyojieHbl OWOJIOTMYECKHME 3HAHHUS O PACTEHUSX, JKUBOTHBIX,
rpubax, OakTepusax, OpraHU3ME YEJIOBEKa, OOIMWX 3aKOHOMEPHOCTSAX >KU3HH,
JOTIOJTHUTENBHO BKIKOYEHBI OMOJIOTMYECKUE CBEAEHUS TPUKIIAJHOTO U MOMCKOBOIO
XapaKkTepa, KOTOPbIE MOKHO HCIIOJIB30BaTh KAK OPUEHTHUPBI IS MOCIEAYIOIIETO
BbIOOpa mpodeccun. Bo3MokHa Takke MHTerpanus OUOJIOTUYECKUX 3HAHUN C
COOTBETCTBYIOIIMMH 3HAaHUSAMH, MOJYYEHHBIMU OOYYAIOIUMHUCS TPH H3YYECHHUU
(bU3UKH, XUMUH, Teorpadui 1 MaTEMaTUKH.

CrpykTypa mnporpammsl 1o ydyeOHOMYy mnpeamery "buornorus" oTpaxaer
CUCTEMHO-YPOBHEBBI UM 53BOJIOLMOHHBI MOAXOABl K HW3YYEHHIO OHOJIOTHH.
CorylacHO UM, U3y4arOTCs CBOKCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE JUISl dKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpTraHU3AIMH, BOJIOLMH OPraHUYEeCKOro Mrupa Ha 3emiie,
COXpaHEeHUs OHMOJIOTMUYECKOro pa3HooOpaszus 1utanetsl. Tak, B 10 kmacce
U3y4aloTCsl OCHOBBI MOJIEKYJSIPHOM M KJIETOYHOM OMOJIOTHH, SMOPUOJIIOTMU U
OMOJIOTMM Pa3BUTHUS, TEHETUKU M CEJIEKUUH, OMOTEXHOJOTMH U CHUHTETUYECKOM
OMOJIOTHH, aKTYaJU3UPYIOTCS 3HAHUS OOyYarolIUXCs IO OOTaHUKE, 300JIOTHH,
aHatoMuu, (usmonorun uenoBeka. B 11 kiacce wu3yyaroTcs 3BOJIOLHUOHHOE
y4€HUE, OCHOBBI KOJIOTUU U yueHue o ouocdepe.

VYuebnsiii mnpeamer «buonorus» mpu3zBaH  00€CNEUUTh  OCBOCHUE
00yJarolUMHUCs OMOJIOTUYECKUX TEOPUH U 3aKOHOB, UJIeH, IPUHIUIIOB U MPaBUJ,
JIEKAIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHON KAPTUHBI MUPA, 3HAHUM O
CTPOEHUHU, MHOT000pa3vM M OCOOEHHOCTAX KIIETKH, OpraHu3Ma, MOMYyJISLuH,
OHMOLIEH03a, SKOCUCTEMbI, O BBIIAIOUIUXCS HAYYHBIX JTOCTUKEHUSIX, COBPEMEHHBIX
UCCIJIEIOBAaHUSIX B OMOJIOTUH, IPUKIIATHBIX acleKTax OMOJOTrHYecKUX 3HaHWM. J{is
pa3BUTUS M TOJJACpXKaHUS HHTEpeca OO0ydaromuxcs K OHOJIOTUH Hapsay co
3HAYUTEIBHBIM 00BEMOM TEOPETUUECKOr0 MaTepHalia B COJAEPKAHUM TPOrPaMMBbl
1o OMOJIOTUU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAaHOBJICHMSI U PA3BUTHS
TOM uau MHOW oOjacTu OWOJIOTHH, BKIAJAOM OTEUECTBEHHBIX M 3apyOeKHBIX
YUEHBIX B pPElICHUE BAXKHEUIINX OMOJIOTHUYECKUX U IKOJOTUYECKUX MPOOIIEeM.

[enb n3yuenus: yueOHoro npenmera «buonorus» Ha yriyOJa€éHHOM YpOBHE —
OBJIaJIcHHE  OOy4YalIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAJILHOM



OpraHu3alMHi >KUBBIX CHCTEM pa3HOTO paHra © MPUOOPETCHHE YMEHHM
UCIIONb30BaTh 3TH 3HaHUS B (JOPMUPOBAHMU HMHTEpECa K ONMpeAeNEHHON o0nacTu
npo(hecCHOHANBFHOM JAESITENbHOCTH, CBSI3aHHOW C Ouosoruei, Wi K BBIOOpPY
y4eOHOTr0 3aBeICHUS IJIs1 TPOJIOJKEHUS OMOJIOrMYECKOTr0 00pa3oBaHusl.

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

OCBOEHHUE O0YYAIOIIMMHUCA CHUCTEMBbI OMOJIOTUYECKUX 3HAHUH: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHIICTIIHIX, TUIIOTEe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
npaBuiax, COCTaBISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KAPTUHY MHUPA; O
CTPOEHUH, MHOrooOpa3uu U OCOOCHHOCTSX OHOJOTMYECKUX CHUCTEM (KJIETKa,
OpraHu3M, MOMYJISAINS, BUA, OMOTEOIIeH03, Onocdepa); 0 BELIAOIINXCS OTKPBITHSIX
Y COBPEMEHHBIX HUCCIIEOBAHUSIX B OMOJIOTUH;

O3HAKOMJICHHUE OOYy4YaloIIMXCSd C METOJaMH IO3HAHMS >KUBOWU MPHUPOIBI:
UCCJIEIOBATEILCKUMU  METOJIaMUd  OMOJIOTUYECKUX HayK (MOJEKYJSIpHOW U
KJIETOYHOM OMOJIOTUH, SMOPHOJIOTMM W OHOJOTUM Pa3BUTHUS, TE€HETUKU U
CeJICKUMU, OWOTEXHOJIOTMM M CHUHTETUYECKONM OWOJIOrMH, MaJCOHTOJOrHUH,
DKOJIOTUH);  METOAAaMH  CaMOCTOSITEIBHOTO  NPOBEIEHUS  OMOJOTMYECKHX
uccienoBaHU B JjabopaTtopum M B npupose (HaOmoJeHue, H3MEpEeHue,
AKCIEPUMEHT, MOAECIHPOBAHUE);

OBJIaJICHHE OOYyYarOUIMMHUCA YMEHHUSIMHU: CaMOCTOSTEIbHO  HaXOIWTh,
aHAIM3UPOBaTh W MCIOJIb30BaTh OMOJIOTMYECKYI0 HMH(POPMALIMIO; IOJIb30BATHCS
OMOJOTUYECKONH TEPMUHOJIOTHEH M CHUMBOJIMKOM; YCTAaHaBIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJIOTUM ¢  COIMAIBHO-IKOHOMHUYECKUMHU M  HKOJOTHYECKUMU
npo0jeMaMu 4YeOBEYECTBA; OILICHUBATh IOCIEACTBUS CBOCH NEATEILHOCTH I10
OTHOIIICHUIO K OKpYXKalIleld NpUpPOAHOM cpeae, COOCTBEHHOMY 370POBBIO U
3MI0POBBIO  OKPYXKAIOIIUX  JIIOJIeH; OOOCHOBBIBAaTH W COONIOJATh  MEPHI
npodriiakTUKA WH(GEKITMOHHBIX 3a00JIeBaHUl, TTpaBuia MOBEJCHUS B TIPUPOJAE U
oOecrieueHus: 6€30MacHOCTH COOCTBEHHOMN KM3HENEATEILHOCTH B UPE3BBIYANHBIX
CUTyallMsX TMPUPOJHOTO U TEXHOTEHHOIO  XapakTepa; XapaKTepHU30BaTh
COBPEMEHHbBIC HayYHBIE OTKPBITHS B 00J1aCTH OUOJIOTHH;

pa3BUTHE Y O0YYaIOMIMXCA MHTEJUIEKTYabHBIX U TBOPYECKUX CIIOCOOHOCTEN
B MpOLIECCE 3HAKOMCTBA C BBIJAIOMIUMUCS OTKPBITHSIMA M COBPEMEHHBIMU
WCCJICIOBAHUSIMU B OHWOJIOTHH, PEIIAEMbIMU €H0 TMPOOJIEMaMH, METOJI0JIOTHEN
OHOJOTUYECKOTO UCCJIeI0BAHMS, MIPOBEJICHUS AKCIIEPUMEHTAJIbHBIX
UCCJIEIOBAHUM, pelIeHHs] OMOJIOTMYECKUX 3a/a4, MOJIECIUPOBAHUS OMOJIOTUYECKHUX
00BEKTOB U MPOIIECCOB;

BOCIIUTaHUE y 00YYAIOMUXCsl IIEHHOCTHOTO OTHOIIEHUS K KUBOW TIPHUPOJC B
IIEJIOM M K OTJICTILHBIM €€ 00bEeKTaM U SIBJICHUSM; (OPMUPOBAHUE IKOJIOTUUECKOH,



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

npuoOpeTeHrne  OOyYarOIIMMHCS  KOMIIETEHTHOCTH B PaIMOHAJILHOM
IPUPOAOIIOIL30BaHUN (COOJIO/ICHNE TPaBUJ TOBEICHUS B MPHUPOJE, OXPAHbI
BUJIOB, DKOCUCTEM, OUOC(hephl), COXpaHEHUU COOCTBEHHOIO 37I0POBBS U 3/I0POBbSI
OKpyXXalmux Jojaed  (cobmomeHuss wMep npoduiuakTuku — 3a00JIeBaHUH,
obecrieueHne O€30MACHOCTH JKU3HEACATCILHOCTH B UYPE3BBIUAWHBIX CHUTYAITUSIX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  MCIOJb30BaHUS
OMOJOTUYECKUX 3HAHUNM U YMEHUN B TOBCEAHEBHOM KU3HU;

CO37aHMEe  YCIOBUM  JUIsl  OCO3HAHHOTO  BBIOOpA  OOYyYarOIIUMHCS
VHIMBUTyaJIbHOU 00pa3oBaTeIbHON TPACKTOPUH, CIIOCOOCTBYIOIIIEH
MOCIEAYIONEMY MPOPECCHOHATHPHOMY CaMOOIPEICICHNUI0, B COOTBETCTBUH C
WHIMBUTyaJIbHBIMU UHTEPECAMH U MMOTPEOHOCTSIMU PETHOHA.

OO011ee YMCI0 YacoB, OTBEICHHBIX HA M3y4YeHHE OUOJIOTMU Ha YIITyOJICHHOM
YpOBHE CpelHero obiero oopazoBanusi, coctasisier 204 yaca: B 10 kimacce — 102
yaca (3 yaca B Hezento), B 11 kimacce — 102 gaca (3 yaca B HEZIel0).

OT60p opraHuzanMoHHBIX (HOPM, METOJOB U CPEACTB OOyUeHHS OMOJIOTUU
OCYHIIECTBIISIETCS. ¢ YUETOM CHEIU(UKH €ro COJEpKaHUs M HaAIMpaBJICHHOCTH Ha
MPOJOJDKEHNE  OMOJOTHYECKOro oOpa3oBaHMs B OpraHU3alMsIX  CPEIHETO
po¢eCCUOHATIBHOTO U BBICIIIETO 00pa30BaHUsI.

OO0s13aTeNbHBIM YCIOBUEM NPU 00YUEHUU OMOJIOTUU HA YIIIyOJIEHHOM YPOBHE
SBJIIETCSI TIPOBENICHUE JTA0OPATOPHBIX M TpakTU4Yeckux padot. Takxke ydactue
OOy4YaroIIMXCsS B BBIMOJHEHUU MPOEKTHBIX M Y4EOHO-UCCIIEI0BATENHCKUX PaboT,
TEMaThKa KOTOPBIX OMPENETSeTCSs yduTeJIeM Ha OCHOBE HMEIOIIMXCA
MaTepHATbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MMPUPOIHBIX YCIOBUH.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Copnep:kanue TporpaMMbl, 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 W U3y4yaeMble UMM IPOOJIEMBI.
OyHIaMEHTAIIbHbIE, TNPUKIAJHBIE KW TMOUCKOBBIE HAYYHBIC HCCICHOBAHUS B
OHOJIOTHH.

3HadeHre OMOJOruu B (POPMUPOBAHUHU COBPEMEHHOM €CTECTBEHHO-HAYYHOU
kaptuHbl mupa. [Ipodeccun, cBsizanHbie ¢ Ouonoruei. 3HaueHHE OUOJOTUU B
MIPAKTUYECKON JEATCIIbHOCTA 4YEJIOBEKA: MEIAUIHMHE, CEIbCKOM XO3SMCTBE,
MPOMBIIIIJIEHHOCTH, OXPAHE MTPUPOBI.

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-Pecorckuit, JIx. Yorcon, ®@. Kpuk, /. K. benses.

Tabmuubl u cxembl: «CBsi3b OMOJIOTMM C JIpYrUMU Haykamuy, «Cucrema
OMOJIOTUYECKUX HAYK).

Tema 2. 7KuBble cucTeMbI U UX H3YyYeHHUE

JKuBble cucTteMbl Kak mpeaMer u3zydeHuss Ouonoruu. CBONCTBA >KUBBIX
CHUCTEM: €IMHCTBO XHMHUYECKOTO COCTaBa, JHMCKPETHOCTh U IEJIOCTHOCTb,
CIOKHOCTh M YIOPSAJIOYEHHOCTb CTPYKTYPbI, OTKPBITOCTb, CAMOOpPraHU3alus,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTb, U3MEHYMBOCTD, POCT U PAa3BUTHE.

YpoBHM oOpraHu3anyu SKUBBIX CHCTEM: MOJEKYJIAPHBIM, KIETOYHBIN,
TKaHEBBIH, OPTaHU3MEHHBIMH, MOMYJISILIMOHHO-BUI0BOM, AKOCUCTEMHBIN
(Ouoreouenotuueckuit), oOuochepusiii. Ilpouecchl, NpoUCXOOAIIME B KHUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >KKMBOrO. JKWM3HB Kak (opMa CyIIeCTBOBAHUS
Marepun. Hayku, n3yyaroiire >kMBbl€ CUCTEMBI HA Pa3HBIX YPOBHIX OPraHU3ALNU.

N3yuyenue xuBbIX cucteM. MeToapl Ouosornueckod Hayku. HaOmronenwue,
M3MEpPEHME, IKCIIEPUMEHT, CUCTEMAaTH3alus, MeTaaHanus. [lonarue o 3aBucuMon u
He3aBUCHUMOM TiepeMeHHOU. [InaHupoBanme skxcnepumenta. IlocraHoBka u
npoBepka rumnote3. HyneBas rumote3a. [lorsTie BBIOOPKH M €€ JOCTOBEPHOCTD.
Pa3bpoc B Ouosormueckux pgaHHbIX. OIlEHKa JOCTOBEPHOCTH MOJYYEHHBIX
pe3ynbTaTtoB. [IpuumHBI HCKaXX€HUA Pe3yJIbTATOB JSKcrnepuMeHTa. lloHarue
CTaTUCTUYECKOTO TECTA.

JeMmoHcTpanuu



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

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

IIpakTnueckas padora «lcnonp30oBaHWE pPa3IUYHBIX METOJIOB IIPH
W3YUYEHHUH JKUBBIX CUCTEM.

Tema 3. BuoJsiorust KJIeTKH

Knetka — CTpyKTypHO-QYHKIMOHAJIbHAs e€AUMHULIA KuBoro. KMcropus
OTKpbITUs KiIeTKH. Pabotel P. I'yka, A. Jleenryka. Knerounas teopus (T. [lIBanH,
M. Ilineitnen, P. BupxoB). OCHOBHBIC IOJOXKEHHUS COBPEMEHHON KJIETOYHOM
TEOPUHU.

Metoapl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTMU:  MHKPOCKOIIHUS,
xpoMarorpadusi, 31eKTpodope3, METoI MEUYEHBIX aTOMOB, AU(PEepeHInaNIbHOE
HEHTPU(PYTUPOBAaHUE, KYJIbTUBUPOBAHUE KIETOK. M3yuenue ¢uxcuposannvix
Ka1emox. DIEKTpOHHass MUKpockonus. Kongokanvnas muxkpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JleMoHCTpanumn

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

Tabmuibl u cxembl: «CBETOBON MHKPOCKOID, «DIEKTPOHHBIM MUKPOCKOID»,
«HcTopus pa3BUTUSA METOJ0B MUKPOCKOIIUI.

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

IIpakTuyeckass padora «M3yueHne METONOB KJIETOYHON OUONOTHU
(xpomartorpadusi, saekrpodopes, auddepeHmaIbHoe IEHTPUGYTUPOBAHUE,
IT1IP)».

Tema 4. Xumuueckasi OpraHu3anms KJICTKH

XUMHUUYECKHM COCTaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMHUKPOIIJIEMEHTHI.
Bozma m e€ posb Kak pacTBOPHUTENA, PEAreHTa, y4acTHE B CTPYKTypPUPOBaHUU
KJIETKH, TEIUIOperyssiuuu. MuHepaabHble BEIIeCTBa KIETKH, MX OMOJIOTHYecKas
poJb. Posib KaTHOHOB M aHMOHOB B KJIETKE.

Opranuyeckne BelIECTBA KIETKA. buonornyeckue mnoiauMmepsl. benku.
AMUHOKHUCIOTHBIA cocTaB 0enkoB. CTpyKTypsl GenkoBoi Monekysnbl. [lepBuunas
CTpyKTypa Oenka, HenTHIHas CBs3b. BTopuuHas, TpeTHuHas, YeTBEpTUYHAS
cTpykTyphl. [lenatypamnus. CpoiictBa OenkoB. Kiaccupukanus Oenkos.
buonornyeckue QpyHkium 6enkoB. IIpuonsi.



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, QocPoaunuasl, BOCKH, cTepouibl. buonornueckue QyHKIUU
aunuoB. OO1Me cBOoWCTBa OMOJOTHYECKIX MEMOpaH — TEKY4YeCTh, CIIOCOOHOCTH K
CaMO3aMbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

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

Crpoenune monekynbl AT®. Makpospruueckue cBsizsu B Moliekyine ATO.
buonornyeckue pynkuun AT®. BoccTanoBieHHbIE IEPEHOCUUKH, UX (QYHKIIUU B
Kietke. /Jlpyeue wuyxneozuompugocgpamovr (HT®P). CexenupoBanue JIHK.
Memoowvl cenomuxu, mpancKpunmomMuKu, npomeoMuKu.

CtpykrypHas Ouojorusi: OMOXUMHUYECKHE U OMO(pU3UYECKUE HCCIIEA0BaHUS
COCTaBa U MPOCTPAHCTBEHHON CTPYKTYphl OuOMOJEKyd. Mooenuposarnue
CMpPYKmMypsl U QYHKYUL OUOMONEKYI U UX Komniekcos. KomnvromepHuiti ousaun u
Opeanuyeckull CuHme3s OUOMOJEKYI U UX HENPUPOOHBIX AHANO208.

JleMoHCTpanumn

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

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

Tabnuuel u cxembl: «llepuoguueckass TabauIia XUMUYECKUX DJIEMEHTOBY,
«CTpoeHue MoOJIeKyJbl BOJbI», «BeliectBa B coctaBe opraHuzmoBy, «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€IKOBOW MOJEKYINb», «CTpoeHuEe MOJIEKYII
yrieBoaoBy, «CTpoeHre MoJieKyn JHUnuaoBy», «HyKIEMHOBBIE KHUCIOTBI»,
«Ctpoenue Monekyasl ATO».

OO0opynoBaHHEe: XUMUYECKAs TOCYAa U 000PYI0BaHKE.

JlaGopaTopHasi padora «O0HapyxeHUE OCJIIKOB C MOMOIIbIO Ka4€CTBEHHBIX
peaKIii».

JlabopaTtopnass  pabdora  «lccienoBaHue — HYKJIEHMHOBBIX  KHCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOB).

Tema 5. CTpoenue u QyHKUNH KJIETKH

Tumnbel KIETOK: 3yKapuoTHYecKas U mpokapuotuyeckas. CTpyKTypHO-
GbyHKIIMOHATBHBIE 00pa30BaHUS KIETKH.



CrtpoeHne mpokapruoTHIECKOM KiteTku. Kietounas creHka OakTepuil u apxen.
Oco0eHHOCTH CTpOEHUS] TEeTepoTpO(PHON U aBTOTPOPHON MPOKAPUOTHUECKUX
KJIETOK. MeCTO U poJib IPOKapHOT B OMOLIEHO3aX.

Crpoenue u (GYHKIIMOHUPOBAHUE AYKapUOTUYECKOU KJICTKH.
[lnazmatuueckass wmemOpana (masmanemma). CTpykTypa —IJIa3MaTHYeCKOU
MeMOpanbl. TpaHCIOpT BEWIECTB Yepe3 IIa3MaTUYECKyl0 MEMOpaHy: NMacCUBHBIN
(muddysusa, obneru€énnas auddys3us), aKTUBHBIN (NEPBUUHBIA W BTOPHUHBIH
aKTUBHBIK TpaHcropT). Ilomymponunaemocth meMOpanbl. PabGoTta HaTpuii-
KaJIMEBOI'0 Hacoca. DHJOLMTO3: MUHOLMTO3, (haroruTo3. Dk3ouuTo3. Kietounas
creHka. CTpykTypa U QyHKIMH KIETOYHOW CTEHKU PACTEHHM, TprOOB.

Huromnaszma. [{urozons. [utockener. JIBuxkenue nuromiazMbl. OpraHoOUIbI
kieTkd. OnHOMeMOpaHHbIE OpPraHoubl KIETKU: HHAOIUIa3MaTHYecKash CeTh
(OIIC), anmapar I'onpmku, JTU30COMBI, UX CTpoeHHE M (yHKUMU. B3aumocBs3b
OJJHOMEMOpaHHbBIX OpPraHOUAOB KiIETKH. CTpOeHHE TpaHyJIpHOTO PETUKYIyMa.
Mexanusm nanpaenenus 6eakos 6 IIIC. CuHte3 pacTBOpuMbIX OenkoB. CHUHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuii  (arpaHyisipHbIA)  SHIOIUIA3MATHYECKUI
petukynyM. CekpetopHas QyHkuus anmnapata ['onbmxu. Moougurkayus 6enkos 6
annapame [onvoxcu. Copmuposka 6enxkos 6 annapame [ onvoxcu. Tpancmopt
BEILECTB B KJIETKE. Bakyosn pacTuTenbHbIX KiIeToK. Knetounslii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpPraHOMJbI  KJIETKM:  MHUTOXOHJPHUHM,  IUJIACTHUJBI.
Ilpoucxoorcoenue mumoxonopuu u niacmuo. Cumobuoecenes (K.C. Mepeoickosckuii,
JI. Mapeynuc). Ctpoenne W (PyHKIIMM MHUTOXOHIpui u miactun. [lepBuunsie,
BTOPUYHBIE U CIIOXKHBIE  IUIACTUABl  (OTOCHUHTE3UPYIOUIUX  IYKApHUOT.
XJIOpOIIACThI, XPOMOILIACTHI, JIEUKOIIACTHI BBICIIMX PACTEHUMN.

HememOpanubie opranouasl kieTku CTpoeHue M QpyHKUUHM HEMEMOpaHHBIX
OpraHoOUJI0B KJIETKH. Pubocomsl. Ilpomescymounvie Gunamenmol.
MuxkpodunamenTsl. Axkmunosbie Muxkpoguiamenmol. MBbIIEUHbIE  KIIETKH.
Axmunogvle KOMNOHenmbl Hemblueunblx Kiemok. MukporpyOouku. Knetouynsrit
ueHtp. CrpoeHne U JBUKEHUE KIYTUKOB U pEcHUYEK. MUKpOTpyOOUKH
uuToruiasmel. LleHTpuons. benku, accoyuuposaunmvie ¢ MUKpopuiameHmamu u
muxpompyboukamu. MomopHvie 6enku.

Anpo. OGonouka siipa, XpOMaTHH, KapHoIlia3Ma, SAPBIILIKH, UX CTPOCHHUE U
bynkuuu. SnepHpiii O0enkoBbI MaTpukc. IIpocTpaHCTBEHHOE pPaCHOIOKECHHE
XpOMOCOM B HWHTeppa3HOM siape. Idyxpomamuu u cemepoxpomamun. benku
XpoMaTUHA — TUCTOHBL. /J{uHamuka s0epHoUu 00010uKku 6 mumose. Aoepmbiil
Mpaucnopm.

Kiierounble BkitoueHusi. CpaBHUTENIbHAS XapaKTEPUCTHKA KIETOK 3YKapUOT
(pacTUTENnBHOM, )KUBOTHOM, TPUOHON).

JdemMoHcTpanuu



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

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

O6opyioBaHue: CBETOBOM MHKPOCKON, MHKpPOIpEnapaThl pacTUTEIbHBIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTepUaIbHbIX KIETOK.

Jlabopatopnass padora «l3yueHue CTpPOEHHSI KIETOK pa3IMYHBIX
OpTaHU3MOB.

IIpakTHueckasi padora «l3yueHue CBOMCTB KJIETOUHOH MEMOpaHbBD».

JlabopaTtopnass padora «lVccinenoBaHue IUIa3MONIM3a W AEIUIa3MOJn3a B
PACTUTENIbHBIX KIIETKaX».

IIpakTuueckass padora  «l3ydyeHue  JOBWKEHHS  UWTOIUIA3MbI B
PaCTUTENIBHBIX KIETKAX).

Tema 6. O0OMeH BelecTB M NMpeBpalleHNe JHEPTUH B KJIETKe

AcCCUMUTISALINS U JTUCCUMIIISIITUS — JIBE€ CTOPOHBI MeTaboau3ma. Tumnbsl ooOMeHa
BEILIECTB: aBTOTPOMPHBIN M reTepoTpodHBI. YuacThe KHUCIOpoJa B OOMEHHBIX
npoleccax. OJHepreruueckoe obOecrnieueHre kieTku: mnpeBpamieHue AT B
OoOMeHHBIX Tpoleccax. DepMEHTATUBHBIN XapakTep peakiuid KJIETOYHOTO
Merabonu3ma. DepMeHThl, UX CTPOCHHE, CBOMCTBA W MEXAHU3M JCHCTBUSL.
Kodepmentsl. Otinuusi pepMeHTOB OT HEOPraHUYECKUX KaTaiu3aTopoB. benku-
aKTUBATOPbl M OEIKU-UHTUOUTOPHI. 3aBUCUMOCTb CKOPOCTH (DEepMEHTATUBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OPraHUYECKUMX BEIIECTB B KiIEeTKe. DOTOCHHTES.
AHOKCcucenHbIll U OKcuceHHbIll pomocunmes y baxmepuii. Ceemocodbuparoujue
nUSMeHmMyvl U NUSMEHMbl PeakyuoHHo20 yeumpa. Ponb XJIOpOIIacToB B Mpouecce
¢dotocunTteza. CBetoBas u TeMHOBas Qazbl. Pomoovixanue, Cs., Cy. u CAM-munuvl
gdomocunmesa. [lponyktuBHOCTh (oTOCHHTE3a. BiusHue pa3nuuHbX (HakTOpOB
Ha CKOpOCTh (poTOoCHHTE3a. 3HaUEHUE (POTOCUHTE3A.

XEeMOCHUHTE3. PasnooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPULUPYIOIIHE OaKTepuH, >KeIe300aKTepuu, cepoOaKTepuH, BOAOPOIHBIE
OakTepuu. 3HaYEHUE XEMOCUHTE3A.

AHaspoOHbIe opranu3Mbl. Buasl Opoxenus. I[IpoaykTel OpokeHHS U UX
WCIIOJIb30BAaHUE YEJIIOBEKOM. AHAa’pOOHBIE MHUKPOOPTAaHU3MBI KaK OOBEKTHI
OMOTEXHOJOTUH U BO30OYAUTEIHN OOJIE3HEH.

AspoOHbIe OpTraHU3MBI. Oransl DHEPreTUYECKOrO oOMeHa.
[ToaroroBHUTENBHBIN 3TaM. [ TUKOIN3 — OECKUCIOPOIHOE PACIICIICHHUE TIIFOKO3HI.

buonornueckoe OKUCIEHUE, WA KIETOYHOE JIbIXaHUE. POb MUTOXOHIAPUN B
nporeccax ouojgoruueckoro okucienus. Llukinnueckue peakuuu. OKUCIUTENBHOE
dbochopunupoBanue. Ouepeus memoOpaHHo20 epaduenma npomonos. Cunmes



AT®D: paboma npomonuou ATD-cunmaser. IlpeumymiecTBa a’poOHOTO MyTH
oOMeHa BeIecTB repes aHa3pOoOHBIM. DPPEKTHBHOCTHh 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.

O6opyoBaHue: CBETOBOM MHKPOCKOI, 00OpYAOBaHHE JISI MPUTOTOBICHUS
MOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENApaToB.

JlaGopaTropnass padora «l3ydeHue  KAaTaIUTUYECKOW  aKTUBHOCTH
(dbepMeHTOR (Ha MPUMEPE aMIIIa3bl UK KaTajasbl)y.

JlabGopaTtopnasi padora «/3yueHue (epMEHTATUBHOTO pACIICTUICHUS
MEPOKCH/IA BOJIOPO/IA B PACTUTENBHBIX U JKUBOTHBIX KIIETKAX).

Jlabopatopuass paGora «CpaBHeHue mporeccoB  ¢GOTOCHHTE3a U
XEMOCHHTE3a».

JlabGopaTopHasi padora «CpaBHEeHHE MPOIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HaciencrBeHHass uHGoOpManus U peaju3anus eé B KiIeTKe

Peakunn MarpudHoro cuHte3a. [IpuHINN KOMIUIEMEHTAPHOCTH B PEAKLIMSIX
MaTpUYHOTO CHHTe3a. Peanuzanus HacneacTBeHHON nHpopManuu. ['eHeTnueckuit
KOJ, €ro cBoucTBa. TpaHckpunuusa — wmartpuunbli cuHte3 PHK. IlpuHnmmsr
TPAHCKPUIIUU: KOMIUIEMEHTAPHOCTh, AHTUIMAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 syxapuomuuecxoui kiemke. Hexooupyrowue PHK.

Tpancnsius u e€ stanbl. Yuactue TpancnoptHeix PHK B 6nocunTtese Genka.
VYcnousi 6uocunte3a Oenka. KomupoBanwe amuHOKHCHOT. Ponb pubocom B
onocuHTe3e Oenka.

Cogpemennvie npedcmasieHus o cmpoenuu 2enog. OpraHuzalus reHoma y
MPOKAPUOT U 3YKApHUOT. Peryisiusi akTUBHOCTM T'€HOB Yy MpOKapuoT. I'mmores3a
onepona (®. XKako6, XK. Mano). Moaekynsaprvle Mexanuzmvl IKCAPECCUU 2eHO8 Y
aykapuom. Ponb xpomamuna 6 pecynsyuu pabomsl 2enog. Perynsuus 0OMEHHBIX
IIPOIIECCOB B KieTKe. KieTounslii romeocTas.

Bupychl — HekieTouHble (hOPMBI )KU3HU U O0UTaTHBIC Mapa3uThl. CTpoeHue
MIPOCTBHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruoharoB. JKu3HeHHbIU YUK
JHK-cooepocawux eupycos, PHK-codepocawux eupycos, 6akmepuoghazos.
Obpamuas mpanckpunyus, pegepmasd, uHmezpasd.

BupycHbie 3a0oneBaHusi yenoBeka, >KMBOTHBIX, pacteHuil. CITN, COVID-
19, conmanbHbIe ¥ MEAUIIMHCKUE TTPOOIIEMBI.

Buoungopmamuxa: unmeepayus u anarus b6onvuwux maccusos («bigdata»)
CmMpYKmMypHuIx buonocudeckux oannwix. Hanomexnonoeuu 6 ouonozuu u meouyure.
IIpoepammupyemoie pynkyuu 6eakos. Cnocodwl 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. 7ZKu3HeHHbI 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 (MMPEMUTOTHYECKUH ) epUO bl UHTEP(DA3BI.

Martpuunbin cunres JIHK — perumkanwmsa. [Ipunnuner perumkanvu JIHK:
KOMIUJIEMEHTAPHOCTh,  IMOJYKOHCEPBATHUBHBIA  CHUHTE3, AHTUNAPAJUIEIbHOCTD.
Mexanusm permmkanuu JTHK. Xpomocombl. CtpoeHue xpomocoM. Ternomepsl u
TemomMepaza. XPOMOCOMHBIH Ha0Op KJICTKHM — KapuoTull. JIUIUIOMIHBIA W
rarionaHbeli  HaObOpel  XpomocoM. ['oMonorumusnsle xpoMocombl. [lojoBbie
XPOMOCOMBI.

[enenne xmerkn — wmutTo3. CTaguM MHUTO3a MU MPOUCXOIAIINE B HUX
nporeccel. Tunel Muto3a. KapuoknHe3 u nuToknHe3. buosiornueckoe 3HaueHUE
MHTO3a.

Perynsuuss MuTtOoTHYECKOro HHMKIA KIETKU. [Iporpammmupyemasi kietoyHas
rudeb — anomnTo3.

Knerounoe sapo, XpoMocombl, (DyHKIMOHAIbHAs TeHOMHKA. Mexanusmuol
npoaughepayuu, ouggpepenyuposku, cmaperus u eubenu kKiemok. «lLlugposas
KiemKkay» — ououngopmamuyeckue mooenu GyHKYUOHUPOBAHUSL KIIeMKU.

JleMoHCTpauumn

Tabnuipl U cxeMbl: <«OKW3HEHHBIM UK KIETKW», «Murtosdy, «CtpoeHue
xpomocom», «Permukarus JJHK.

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpOTIpenapathl: «MHUTO3 B KJIeTKaxX
KOPEIIIKA JTyKay.

JlabopaTropnass  padora  «lM3ydyeHue  XpoMOCOM  Ha  TOTOBBIX
MHKpOIpEenapaTax.

JlabopaTtopHnasi padora «HabmroneHne MuTo3a B KJIeTKaX KOHYMKA KOpEITKa
JyKa (Ha TOTOBBIX MUKPOIIPENapaTax).

Tema 9. Crpoenue u GyHKIMH OPraHu3MOB

buonoruueckoe pazHooOpasue OpPraHu3MOB. OJHOKJIETOYHBIE,
KOJIOHHAJIbHBIE, MHOTOKJIETOUHBIE OPTaHU3MBI.

OcoOEHHOCTH  CTPOGHHUS U IKU3HENEATCIBHOCTH  OJTHOKJIETOYHBIX
opranu3MoB. baktepumu, apxeu, OJHOKIETOYHbIE TPUOBI, OJHOKJIETOUYHBIC
BOJIOPOCIH, APYTHU€ NPOTUCTHI. KOJIOHUAIBbHBIE OPTaHU3MBI.



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

Tkanu pacreHuid. TuIbl pacTUTENbHBIX TKaHEW: oOpa3oBaTelbHad,
NOKPOBHAs, IPOBOJMAIIAs, OCHOBHAs, MexaHuueckas. OCOOEHHOCTH CTpOEHUS,
(GYHKIUI U pacoIOXKEeHUs TKaHEW B OpraHax pacTeHUH.

TkaHM JKMBOTHBIX M YEJIOBEKA. THIBI )KUBOTHBIX TKAHEW: DIUTEIWAJIbHAs,
COCMHUTENbHAs, MbIleyHas, HepBHas. OcoOeHHOCTH CTpOeHMs, (QYHKIUH 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 pacrenmii. CkenaeThl OJHOKJIETOYHBIX H
MHOT'OKJIETOYHBIX JKMBOTHBIX. HapykHblli M BHYTpeHHMH ckeneT. CTpoeHune u
THUIIBI COEJUHEHHUS] KOCTEN.

JIBrokeHue  OpraHusMoB.  JIBHKEHUME  OJHOKJIECTOYHBIX  OPraHU3MOB:
amME0OHTHOE, KTYTUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PaCTEHHI:
TPONU3MBI M HACTHM. JIBM)KEHHE MHOTOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MbllIeyHas cucreMa. Pediiekc. CkeneTHble MBIIIIBI U UX padoTa.

IIutanue opranusmoB. Iloryomenue BOABI, YIVIEKHCIOIO rasa W
MUHEPAJIBHBIX BEIIECTB pacTeHusAMU. lIuTaHue XKUBOTHBIX. BHyTpumosiocTHOE U
BHYTPUKIIETOYHOE NUIIeBapeHHUE. lIuTaHMe NMO3BOHOYHBIX XUBOTHBIX. OTHENBI
MUIIEBAPUTENBHOIO TpakTa. llumeBapurenbHble kene3bl. [lnmeBaputenbHas
CHUCTEMA YEJIOBEKaA.

Jpixanue opranu3mMoB. JIpixanue pacteHui. Jlpixanue >xuBOTHBIX. JJuddy3us
ra3oB 4epe3 MOBEPXHOCTh KIIeTKU. KoxkHOoe npixanue. JlpixarenbHas IOBEPXHOCTD.
KabepHoe u nérouHoe apixaHue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCJIOKHEHUE CTPOEHUS JIETKMX TO3BOHOYHBIX JKHBOTHBIX.
JlpixarenbHas cucTEMa YeloBeKa. MeXaHW3M BEHTWIALMM JETKUX Yy ITUL U
MIIeKonUTaomuX. Perymsmus npixanus. JpixarenbHble 00bEMBI.

TpaHCIIOPT BEIIECTB y OPraHM3MOB. TPaHCIOPTHBIE CUCTEMBI PACTECHHI.
TpaHcropT BemeCTB y KUBOTHBIX. KpoBeHOCHas cucrema M €€ OpraHsbl.
KpoBeHocHass cucTteMa IIO3BOHOYHBIX JKMBOTHBIX U 4enoBeka. Cepaue,
KPOBEHOCHBIE COCylIbl M KpoBb. Kpyru KpoBooOpalieHus. BOJIOLUOHHbBIC
YCIIO’KHEHHUS CTPOEHUSI KPOBEHOCHOH CHUCTEMbI MMO3BOHOYHBIX KMBOTHBIX. Pabora
ceplla v €€ peryJisius.

Beigenenue y opraHu3MoB. BeimeneHue y pacteHuid. Beigenenue y
*KUBOTHBIX. CoKparturenbHble Bakyonau. Oprasnel BblaeneHus. PuibTpanus,
CeKpelrsi U 00paTHOE BcachlBaHME KaK MEXaHM3Mbl pabOThl OPraHOB BbBIACIICHUSI.
CBs13b MOJIOCTH TENA C KPOBEHOCHOM M BBIJIETUTENBHON cUCTEMaMu. Beinenenue y



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

3ammTa y OpPraHu3MOB. 3allldTa y OJIHOKJIETOYHBIX OpraHu3mMoB. CHOpHI
OakTepuil M UHUCTHI MNPOCTEHINIMUX. 3alUTa Yy MHOTOKJIETOYHBIX pacTEHUM.
Kyrukyna. CpeacTsa macCUBHOM M XUMUYECKOU 3a1UThl. DUTOHIUABI.

3ammTa y MHOTOKJIETOUYHBIX >KUBOTHBIX. [IOKpOBBI M WX MPOU3BOAHBIC.
3ammuTa opranu3Ma ot Oojne3Hed. UMmyHHas cucteMa uenoBeka. KiietouHblil u
I'YMOpaJbHBI HUMMYHHUTET. BpOXIEHHBIM W TPUOOPETEHHBIM crerudUIecKuii
UMMYyHUTET. Teopust KiOHalIbHO-celekTuBHOro ummyHutera (I1. Dpnux, ©. M.
bepuer, C. Tonerasa). BocnanuTtenbHble OTBETHI OPraHu3MOB. Posib BpOKIEHHOTO
UMMYHUTETA B Pa3BUTUU CHCTEMHBIX 3a00JICBaHU.

PazgpaxxumocTte ¥ perymsanus |y OpramusmoB. Pazgpaxumocts y
OJHOKJIETOYHBIX OpraHu3sMoB. Takcucel. PasgpaxumocTs u  peryiasauus y
pactenuii. PocToBble BeniecTBa U UX 3HAYCHHUE.

HepBHasi cucrema u pediekTopHas peryisius y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTHEIbl. JBOJIOLMUOHHOE YCI0KHEHUE CTPOEHUS HEPBHOW CUCTEMBI
y JKMBOTHBIX. OTIENbl TOJOBHOTO MO3ra MO3BOHOYHBIX >KUBOTHBIX. Pediekc u
pednexTopHas ayra. be3ycinoBHbIE U yCIOBHBIE PEIEKCHI.

['ymopanbpHas peryisiuus W 3HAOKPUHHAs CHCTEMa KUBOTHBIX U YEJIOBEKA.
JKenespl HSHOOKPMHHONW CHUCTEMBI M WX TOPMOHBL. JleWiCTBHE TOPMOHOB.
B3auMoCBA3b HEPBHOW M SHIOKPUHHOW cucCTeM. [ umoTtaiamo-runoduiapHas
CUCTEMA.

JlemoHcTpanuu

[Toptper: U. 11. I1aBnos.

Tabmuupel U cxembl: «OIHOKJIETOUYHBIE BOAOPOCIH», «MHOTOKIETOYHBIC
Bojopocim», «bakrepumn», «lIpocreiimme», «Opranbl HIBETKOBBIX PAacTEHUN,
«CuctemMbl OpPraHoB TMO3BOHOYHBIX JKHUBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «TkaHu pactenuit», «KopHeBble cuctembly, «CTpoeHue CTeOIsD,
«CTpoeHue NHCTOBOM IUIACTUHKM», «TKaHM KXMUBOTHBIX», «CKEIET 4YelOBEKay,
«IImmeBapurenpsHas cucrema», «KpoBeHocHas cucrema», «JlpixarenbHas
cucrema», «HepBHas  cucrema», «Koxa», «Mplmeunas  cucremay,
«BprgenurensbHas cuctema», «IHIOKPUHHAS cHUCTeMa», «CTpOEHHE MBIIIIbD),
«Ammynurer»,  «KuiieuynomonoctHele»y, «CxeMa  MUTAaHUS  PACTECHUNY,
«KpOoBEHOCHBIE CHCTEMBI IO3BOHOYHBIX JKUBOTHBIX», «CTpPOEHHE TUAPHDY,
«CtpoeHue minaHapum», «BHyTpeHHee CcTpoeHne HO0KIEBOro uepBsi», «HepBHas
cuctema poeioy, «HepBHas cucrema srymkw», «HepBHas — cuctema
npecMbikatomuxcs», «HepBHas  cuctema  ntumy, «HepBHas — cuctema
MJIeKOTUTaromux», «HepBHas cuctema yenoBeka», «Pedmaexcy.



OO6opynoBaHKe: CBETOBOM MHUKPOCKOM, MHUKpOINpenapaTbl OJHOKIETOUYHBIX
OpraHU3MOB, MUKpOIIpENapaThl TKAHEH, PaKOBUHBI MOJUIFOCKOB, KOJUICKIIUU
HACEKOMBIX, UIJIOKOXXHUX, UBbIC AK3EMIUIIPbl KOMHATHBIX PACTEHUM, repOapuu
pacTeHWil pa3HbIX OTAEJOB, BIAXHBIE Npenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJIET YEJIOBEKa,
o0opyaoBaHUE I JEMOHCTPAIIMH TOYBEHHOTO W BO3IYIIHOTO MMUTAHUS PACTEHUH,
pacieruieHus Kpaxmana U OeNKoB 1o 1eicTBUEeM (epMEeHTOB, 000pyI0BaHUE AJIs
JEMOHCTPALUK OMBITOB N0 U3MEPEHUIO )KU3HEHHOW EMKOCTH JETKHUX, MEXaHU3Ma
JbIXaTENbHBIX JBUKEHUM, MOJIEIIM TOJIOBHOTO MO3ra Pa3JINYHbIX )KUBOTHBIX.

JlaGoparopHasi padora «/3ydeHrue TKaHEe paCTCHUIN».

JlabGopaTopHasi padora «/3yueHne TKaHel >KUBOTHBIX Y.

JlaGoparopHasi pabora «/3ydeHrue OpraHoB IIBETKOBOT'O PACTEHHS».

Tema 10. PazmHokeHUe U pa3BUTHE OPTaHU3MOB

®opMbI pa3MHOKEHHS OpPraHU3MOB: Oecrosnoe (BKIIOYas BEreTaTUBHOE) U
nosioBoe. Buael  Oecronoro  pa3MHOXEHUS:  IOYKOBaHUE,  CHOPYJISIUS,
(dbparmMeHTanus, KIOHHPOBaHUE.

[TomoBoe pa3zmuoxkeHue. [lonmoBele kieTkn, wiM rameTtsl. Meno3. Craaun
Mmeiio3a. [loBenenne xpomocoM B meio3e. Kpoccunrosep. bronorndeckuii cMbIci
Meiio3a W TOJOBOro Imporecca. Melo3 M €ro MecTo B JKM3HEHHOM IMKIIE
OpraHU3MOB.

[IpenzaponeiieBoe pasButue. ['amerorenes y suBOTHBIX. [10J10BBIE KENE3bI.
OO0pazoBaHue 1 pa3BUTHUE MOJOBBIX KiIeTOK. CriepmaToreHnes u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBOpeHHe U SMOPHOHAIIBHOE Pa3BUTHE JKUBOTHBIX. CrocCOOBI
OIUIOIOTBOPEHMS: HApy)HOE, BHyTpeHHee. [lapTeHorenes.

NuauBryalbHOE pa3BUTHE OPraHU3MOB (OHTOreHE3). DMOPHOJIOTHS — HayKa
O Pa3BUTUU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTIOSUL.
Konyenyuss mopgocenos u moodenu mopghoeenesa. Cragun >MOpHOreHe3a
JKUBOTHBIX (Ha mpumepe Jsrymiku). JpoOnenwe. Tumbl  ApoOieHUs.
Jlemepmunuposannoe u HedepmuHuposanuwoe Opobaenue. bnacmyna, munvl
onacmyn. OCOOEHHOCTH JPOOJICHUST MIIECKOMMUTAIOUIUX. 3apOABIIICBBIC JUCTKU
(ractpynsiuus). 3akiiajika OpraHOB M TKaHEUW U3 3apOJIbIIIEBBIX JIUCTKOB. B3anmHoe
BIUSIHAE 4YacTell pa3BUBAIOIICTOCSA 3apojbliia (SMOpHOHAbHAS WHIYKIINS).
3akyagka TUlaHA CTPOCHHUS JKMBOTHOTO KakK  pPe3yylbTaT HEpapXUUYECKUX
B3aMMOJICUCTBUII TE€HOB. BrnusHue Ha 5MOpHMOHANBHOE pa3BUTHE Pa3TUUYHBIX
(baKTOpPOB OKpYKAIOIIEH CPEIbI.

Poct u pasButne xuBOTHBIX. I[locTamMOpuoHanbHBIM Tepuon. [lpsmoe u
HempsiMoe pas3BuTue. PaszButue ¢ wMetamopdo3oM y OECMO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. bHoJlormdyeckoe 3Haue€HHE TPSMOTO0 U HEMPSIMOTO



pPa3BUTHSA, UX PACIPOCTPAHECHHUE B MpHUPOAEC. TUlbl pocTa KUBOTHBIX. DaKTOPBI
PETYISIMU POCTA JKUBOTHBIX M YesioBeka. CTaauu MoCTIMOPUOHATHHOTO Pa3BUTHS
y )KMBOTHBIX U uesioBeka. [leprnoasl oHToreHesa uenoBeka. CTapeHue U CMEpPTh Kak
OMOJIOTUYECKUE MPOLIECCHI.

PasMHoxeHne u paszputue pacteHuil. ['amerodutr u cropodur. Meiio3 B
KU3HCHHOM TMKJIe pacTeHuil. (OOpa3oBaHue crmop B TMporecce Menosa.
['ameTtorenes y pacteHud. OIUIOAOTBOPEHUE M PA3BUTHE PACTUTEIbHBIX
opraHu3MoB. J[BoitHOE OIJIOIOTBOPEHHE Y IBETKOBBIX pacTeHuil. OOpa3oBaHue U
pa3BUTHE CEMEHU.

MexaHu3MBbl pETYISLIUA OHTOI€HE3a Y PACTEHUN U )KUBOTHBIX.

JleMoHCTpanun

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

Tabmuubr u cxembl: «BereratuBHoe pasMHOkeHHe», «Tumbl Oecrmonoro
pa3MHOXKEHUD», «Pa3MHOXKEHUE XJIAMUIOMOHAb», «Pa3MHOMXEHHE SBIIICHBI»,
«Pa3MHO)eHuEe AP, «Menosy, «XpoMocoMbly, «l'amerorenesy», «CTpoeHue
ANUEKIETKH U criepMaTo3onia», «OCHOBHbIE CTaguu OHTOreHe3a», «llpsmoe u
HenpsiMoe pa3BuTue», «Pa3zButhme wmaickoro xyka», «Pa3Butue capanumy,
«Pa3Butne nArymkn», «JlBOMHOE OIUIOAOTBOPEHHUE Y UBETKOBBIX PACTECHUI,
«CTpoeHue cemMsiH OJTHOJIOJIbHBIX U JBYIOJIbHBIX PACTCHUIN», «KU3HEHHBIN LMK
MOPCKOM  KamyCTbD», <« KM3HEHHBIM UHKI MXa», <«KHW3HEHHBIA  LHKI
ManopOTHUKAY, « KU3HEHHBIN LIUKJI COCHBD.

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOMpENapaThl SHIEKIECTOK U
CIIEpMaTO30U10B, MOJENb «L MK pa3BUTHS JIATYLLIKID.

JlaGopaTopHas padora «/3ydeHrne CTpOCHUS MOJOBBIX KJIETOK HAa FOTOBBIX
MHKpOIpEenapaTax.

IIpakTuueckast padora «BrpisiBieHME NPU3HAKOB CXOACTBA 3apOJbILICH
ITO3BOHOYHBIX KUBOTHBIX).

JlabopaTtopnasi padora «CTpoeHHE OpraHoB Pa3MHOKEHHUS BBICIINX
pacTeHu».

Tema 11. I'eneTuka — Hayka O HaCJE€ACTBEHHOCTH ¥ HM3MEHYHMBOCTH
OpPraHu3MoB

Hcropust cTaHOBICHUS W pPa3BUTHS TEHETUKW Kak Hayku. Paboter T.
Mengens, I'. ne @puza, T. Moprana. Poinp 0oT€ueCTBEHHBIX YYEHBIX B Pa3BUTUHU
reHetuku. Pabotel H. K. KonbsuioBa, H. 1. BaBunona, A. H. benosepckoro, I'. /1.
Kapnieuenko, FO. A. ®ununuenko, H. B. TumodeeBa-Pecosckoro.

OCHOBHbBIE TEHETUYECKHUE MOHATUS U CUMBOJIBL. | OMOJIOTMUHBIE XPOMOCOMBI,
aJUleJIbHbIE TEHbI, AJIbTEPHATUBHBIE MPU3HAKUA, JOMUHAHTHBIA U PEUECCUBHBIN
MPU3HAK, TOMO3UTOTa, TETEPO3UTOTA, YUCTAS JIMHUSI, THOPHUIBI, TEHOTHTI, (DEHOTHTI.



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

JleMoHCTpauumn

[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€HETUYECKHUX

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

eAMHO00pa3usl THOPUIOB MEepBOTO NMokoiaeHus. [IpaBuno nomunupoBanus. Bropoii
3aKOH MeHnaens — 3aKOH pacUICIUICHUs IPU3HAKOB. L{UTOJIOrMYecKre OCHOBBI
MOHOTHOPHUIHOTO CKpeluBanus. [ unoresa 4ucToTh ramer.

AHanmsupyronee ckpemmBanne. [[poMeKyTOUHBIA XapaKkTep HAcIeIOBaHMUS.
Pacuierienre mpu3HakoB MPY HEMOJIHOM JOMUHUPOBAHUM.

JuruOpugHoe ckpemrBanue. TpeTuil 3akoH MeHiens: — 3aKOH HE3aBUCUMOTO
HAcJelIOBaHMUs ~ TpU3HaKoB.  [luTomornueckue  OCHOBBI  JTUTHOPUTHOTO
CKpEILIMBAHUSL.

CueruieHHOe HacienoBaHue npuzHakoB. Pabotsl T. Moprana. CuerieHHOe
HACJICAOBAHUE T€HOB, HAPYIICHHE CLEIUICHUS MEXAY I'€HaMHA. XPOMOCOMHAas
TE€OPHUsI HACIEICTBEHHOCTH.

['eHeTuka nojila. XpoOMOCOMHBIM MEXaHU3M OIpEAEIEHUs moia. AYyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII M TIeTeporamMeTHbId I0J. ['eHeTuueckas
CTPYKTYpa IOJOBBIX XpoMocoM. HacnenoBanue nmpu3HaKkoB, CHETUIEHHBIX C ITOJIOM.

['enoTun kak uenoctHas cucrema. [neroTponust — MHOKECTBEHHOE JECUCTBUE
reHa. MHOXECTBEHHBIM ajulenu3M. B3anMOAEHCTBUE HEaUIEIbHBIX TI'E€HOB.
KommnementapHocts. Onuctas. [lomumepus.

['eHETMYECKUIT KOHTPOJIb PAa3BUTHS PACTEHUM, >KUBOTHBIX W 4YEJIOBEKA, a
Takke (PU3NOJIOTUYECKUX MPOLIECCOB, TMOBEJACHUS M KOTHUTUBHBIX (DYHKIU.
['eHeTHYECKE MEXaHU3Mbl CUMOUOTEHE3a, MEXaHU3Mbl B3aUMOJICUCTBUS «XO35MH
— Tapa3uT» U «XO3IMH — MHUKpOOMOM». ['eHeTHdyeckrne acmeKThl KOHTPOJS H
W3MEHEHHS HACJIEICTBEHHOW MH(OPMAITUU B TTOKOJICHHUSIX KJIETOK U OPTaHU3MOB.

JdemMoHcTpanuu

IToptpersl: I'. Mennens, T. Mopras.

Tabmuibr u cxemsl: «IlepBoiii 1 BTOpOil 3akoHbI Menaemns», « Tpetuii 3akoH
MeHnnens», «AHanu3upyoliee CcKpelmuBaHue», «HemomHoe TOMUHUpPOBaHHEY,
«CrernyieHHOE HacJeIoBaHWE TPU3HAKOB Y Jpo30¢uibl», «l'eHeThka TmoJiay,



«Kapuotun uenosekay, «Kapuotun apozodpuib», «KapruoTum OTHIBD,
«MHOXECTBEHHBIN aJlJIeIn3M», «B3auMo1eiicTBUE T€HOBY.

O6opynoBaHue: MOJENb JJisl JIEMOHCTpPAllMM 3aKOHOB  €IMHO00pa3us
rUOpHUIOB TIEPBOTO TOKOJICHUS M PAcCHICIUICHUS MPU3HAKOB, MOJEIb s
JIEMOHCTpAllUM 3aKOHA HE3aBUCHMMOTO HACJIEAOBAaHMUSI TMPU3HAKOB, MOJEIb JJIA
JIEMOHCTPAllMM CILEIJICHHOTO HACIEIOBAHUSA IPU3HAKOB, CBETOBOM MHUKPOCKOII,
MUKpornpenapar: «JIpozodumnay.

IIpakTnueckass padora «M3ydeHue pe3ynbTaTOB  MOHOTHOPHIHOTO
CKpCIIMBAHUSA Y APO30(PHITBD».

IlpakTnueckass pab6ora  «M3ydyeHue  pe3ynbTaTOB  JUTHOPHUIHOTO
CKpENIMBAHUA Y IPO30(DHUITBD».

Tema 13. 3aK0OHOMEPHOCTH U3MEHYUBOCTH

B3aumoneiictBue reHoTHMIA W cpeabpl Ipu  dopMmupoBaHMU (eHOoTHMA.
N3MeHYnBOCTh MpU3HAKOB. KauecTBEHHbIE M KOJUUYECTBEHHBIC NMPU3HAKU. BUib
W3MEHUYMBOCTH: HEHACIICACTBEHHAS U HACJICACTBECHHAS.

Mopaudukanuonnass U3MEHYMBOCTh. Ponb cpeasl B (OpMUpPOBAHUU
MOAM(PUKALMOHHON M3MeHunBOoCcTH. HopMa peakuuu npusHaka. BapuanmoHHBIN
psan u BapuarnmonHas kpuBas (B. Horanncen). CpoiicTBa MOau(UKAITMOHHON
W3MEHYUBOCTH.

['eHoTHIIMYECKAs U3MEHUYNBOCTH. CBOMCTBA FT€HOTUIMMYECKON N3MEHYHUBOCTH.
Buapl reHOTUIIHYECKON N3MEHUMBOCTH: KOMOMHATUBHAS, MyTallMOHHAS.

KomOnHaTuBHAs W3MEHYMBOCTH. MeW03 W TI0JIOBOM TMPOIECC — OCHOBA
KOMOWHATUBHON M3MEHUYNBOCTH. POJIb KOMOMHATUBHON M3MEHUYNBOCTH B CO3MaHUU
TCHETUYECKOT0 pa3Ho00pa3us B Mpe/ieiax OJTHOr0 BUIA.

MyTanmonHas M3MEHYMBOCTh. BuUIBI MyTanuii: T€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  WHAYUUMPOBAHHbICE MyTallMuh. SOepHbIE W
UTOIUIa3MaTHYeckue myTanuu. CoMaTUYEeCKUE U TMOJIOBbIe MyTaluu. IIpuyunHbI
BO3HUKHOBEHHUS MyTalmuhd. MyTareHbl W WX BIHWSHUE Ha OpPraHU3MBL.
3aKOHOMEPHOCTH MYTAIMOHHOTO MpoIEecca. 3aKOH TOMOJIOTMYECKUX PSIIO0B B
HacienctBeHHoM u3MeHunBoctu (H.W. BaBunoB). BHesnepHas W3MEHYMBOCTH U
HACJICICTBEHHOCTb.

Onuecenemuxa U SNUSEHOMUKA, pPOJb ONUSEHEeMUYeCKUX akmopos 8
HAC1e008aHUU U UBMEHYUBOCMU (DEeHOMUNUYECKUX NPUSHAKOB Y OP2AHUMOB.

JdemoHcTpanuu

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

Tabmumet w cxembl: «Buasl  u3MeHUMBOCTHY», «MoauduKarmoHHas
U3MCHYHUBOCTHY, «KomOnHaTtnBHas W3MECHYHUBOCTHY, «Meiosy,
«OmnoaoTBopeHuey, «I eHeTnueckue 3a00JIeBaHUS YeI0BEKay», « Bumbl myTammiiy.



ObopynoBaHue: *KUBble U repOapHbIe 3K3eMIUISIPbl KOMHATHBIX PAaCTEHUH,
pucyHku (dotorpaduu) >KUBOTHBIX C PA3TUIHBIMHA BHIAMH H3MEHYHUBOCTH.

JlabopaTopHhasi padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIIMOHHON M3MEHYMBOCTU. [locTpoeHue BapualMOHHOrO psAga U
BapUAIMOHHON KPUBOWY.

IIpakTuyeckass padora «Mytaruu y aApo3oduiasl  (HA  TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'enHeTuka 4YesioBeKka

Kapuotun uyenoBeka. MexayHapoaHasi MporpaMma HCCIEIOBAHUS T€HOMaA
yenoBeka.  MeToabl  M3y4YeHUs ~ TEHETMKH  YEJIOBEKAa:  I'€HEaJOTMYECKHUU,
OJIM3HEIOBEIH, IIMTOr€HETUYECKU, MOMYJISALIMOHHO-CTATUCTUYECKHU,
MOJIEKYIAPHO-TEHETUUECKH. CoBpemenHOE ONPENICIICHHE TE€HOTHUIIA:
[IOJJHOTEHOMHOE CEKBEHUPOBAHUE, FEHOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[TI[P-ananu3a. HacnenctBenHbie 3a001eBaHus YesloBeKa. | '€HHbIE U XPOMOCOMHBIE
OoJsie3HU dYenoBeka. boyie3HW ¢ HACENCTBEHHOM MPeapacioyioKEHHOCTHIO.
3Ha4YCHUE MEAUIUMHCKOW T€HETHKHA B MPEAOTBPALICHUN U JICYEHUH T€HETHYECKUX
3a00JieBaHUI 4YelioBeKa. MeauKo-reHeTUueckoe KOHCYJIbTUpoBaHuEe. CTBOJIOBBIC
KJIETKU. [IoHSATHE «T€HETHYECKOTO Tpy3a». ITUUYECKUE aCHEKThl UCCIEAOBAHUN B
00JIaCTH pelaKTUPOBAHUS F'€HOMA M CTBOJIOBBIX KIIETOK.

['enetnueckue (HakTOpbl TOBBIIIEHHOW YYBCTBUTEIBHOCTH YEJIOBEKA K
(bU3NYECKOMY U XMMUYECKOMY 3arps3HEHUIO OKpYKarolen cpeanl. [ eHeTnyeckas
IIPEIPACIIOIOKEHHOCTD YEJIOBEKA K MTAaTOJIOTUsIM.

JlemoHcTpanuu

Tabmuubr u cxemsl: «Kapuotun denoBeka», «MeToapl U3yuyeHUS TEHETUKH
yesoBekay, «I'eHeTnyeckue 3a00JIeBaHUsI YETTOBEKa».

IIpakTnuyeckas padora «CocTaBlIeHUE U aHATIU3 POAOCIOBHONY.

Tema 15. Cesrekuusi OpraHu3sMoB

JloMecTuKanuss W CEJEKUHUs. 3apOKICHUE CEIEKIHH U JIOMECTUKALIMH.
VYuenne H. W. BasunoBa o IleHTpax mNpoOUCXOXIEHUS W MHOrooOpasus
KYJbTYPHBIX pacTe€HUW. Ponp ceneknuy B CO3JaHUM COPTOB PACTEHUH W TOPOJ
*KuBOTHbIX. CopT, mopoaa, IITaMM. 3aKOH TOMOJIOTUYECKHX PSIIOB B
HaciaeAcTBeHHOM wm3MeHuMBocTh H. WM. BaBunoBa, ero 3HadyeHue i
CEJICKITMOHHOM PabOTHI.

Metoasl cenekImoHHOM paboThl. MCKycCTBEHHBIM OTOOp: MacCOBBIM H
VHIUBUYaJIbHBIN. Oransl KOMOMHAIIMOHHOM CCJICKIINU. HcnwiTanue
npousBoauTeNied MO MOTOMCTBY. OTOOp MO TEHOTHIY C TIOMOIIBIO OIICHKH
dbeHoTuna MOTOMCTBA U OTOOP MO TEHOTHUITY ¢ moMoIbio aHanu3a JIHK.

HckyccTBeHHBIH ~ MyTareHe3  Kak  METOJ  CEJEKIMOHHOM  paboThl.
PanuanMOHHBIN U XUMUYECKUNW MYyTareHe3 Kak UCTOYHUK MYTalui y KyJIbTYPHBIX



dbopm opranu3moB. Vcmonb30BaHME TEHOMHOTO PEIAaKTUPOBAHUS W METOIOB
pexomOunanTHbIX JJHK m1st momydenust nucxoqHoro Matepuana ajisi CEJIEKIHH.

[Tomyuenue MOJTUTLIIOUIOB. BryTtpuBnnoBas THOpUIN3AIINS.
bnuskopoicTBeHHOE — CKpelMBaHue, wid  MHOpuauHr.  HepojctBeHHoe
CKpelIMBaHue, WM ayTOpuAuHr. ['erepo3uc u ero mpuuuHbl. Vcrnosb3oBaHue
rerepo3uca B cenekiuu. Otnanénnas rudpunuzanus. [Ipeogonenue Oecruiogus
MEKBUJAOBBIX THOPUAOB. JIOCTHKEHHS CEIEKIIMU PACTCHUM U )KUBOTHBIX. «3enéHas
pesonioyusy.

CoxpaHeHre ¥ U3y4YEHUE N'€HETHYECKUX PECYPCOB KYJIbTYPHBIX PACTCHHUM U
UX JUKUX pOAMYEH IS CO3JaHMS  HOBBIX COPTOB M THOpPUIOB
CEIIBbCKOXO3SIMCTBEHHBIX  KYJIbTYp. JM3yuenue, coxpanenue u  ynpaeieHue
2eHemuUYeCKUMU pecypcamu CeabCKOXO3AUCMBEHHBIX U NPOMbBICIOBbIX HCUBOMHBIX
8 Yenax VIVUUeHUs. CYUecmayomux U coO30anusi HO8bLX NOPOO, JTUHUL U KPOCCO8, 8
MOM Hucie ¢ NPUMEHEeHUEeM COBDEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUl,
nepeodosvlx uoeli U nepcneKmueHbIX MexHoI02UlI.

JleMoHCTpauumn

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

Tabnuibl u cxembl: «L{eHTpBI TPOUCXOKIEHUS U MHOTO00Pa3usi KyJIbTYpPHBIX
pacTeHui», «3aKOH TOMOJIOTMYECKUX PSIAO0B B HACIEACTBEHHOW M3MEHUYMBOCTHY,
«Metoapl cenekiuny, «Otnanéunas rTudpuauzanusy, «MyTtaresesy.

JlabopaTopHasi padora «/3yueHre cOpTOB KyJIbTYPHBIX PACTEHUN U TOPOL
JIOMAIITHUX KUBOTHBIX).

JlaGopaTopHas padora «/3ydeHrne METOA0B CEJICKIIUN PACTEHUI.

IIpakTnueckas padora «lIpuBnBka pacTteHuN».

IKcKRypceusi «OCHOBHBIE METOIbl U JOCTHUKEHHSI CEJIEKIIMU PACTEHUU U
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIIHIO, IJIEMEHHYIO bepmy,
COPTOMCTBITATELHBIM YYaCTOK, B TEIUIMYHOE XO354WCTBO, B JIAOOPATOPHUIO
arpOyHUBEPCUTETA WJIM HAYYHOTO IICHTPA)».

Tema 16. BuorexHo10rust U CHHTETHYECKAsI OMOJIOT S

OOBEKTHI, HCHOJIb3yeMble B OWOTEXHOJIOTMH, — KJIETOYHBbIE U TKAHEBBIC
KYJBTYPBI, MUKPOOPTaHU3MBI, ux XapaKTepUCTHKA. TpaauimonHas
OMOTEeXHOJIOTHSI:  XJIeOOMeUeHne, TMOMyYeHUE KHCIOMOJIOYHBIX  IPOIYKTOB,
BUHOAEnHe. Mukpoouonoruueckuit cunre3. OOBEKTbl MHUKPOOHOJOTMYECKUX
texHosorui. [Ipou3BoacTBO O€sika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3nanue TEXHOJIOTM M MHCTPYMEHTOB LIEJICHANPABICHHOTO U3MEHEHUS U
KOHCTPYHUPOBAHUSI TEHOMOB C IEJIBIO MOJYUYEHUSI OPraHU3MOB U UX KOMIIOHEHTOB,
CoJIep KaIluX HE BCTPEUAIOIINECS B TIPUPOI€ OMOCUHTETHYECKHUE Y TH.



Kierounass unxeHepus. MeToapl KynbTypbl KJIETOK M TKAaHEW PACTECHUM U
*KUBOTHBIX. Kpuobanku. ComaTtudeckas ruOpuau3aius W COMATHYECKUM
sMOpuorene3. lcnonb3oBaHue ramiouoB B CeleKUMH pacTteHuil. [lonyuenue
MOHOKNIOHANbHBIX anmumein. Hcnonv3zosanue MOHOKIOHAIbHBIX U NOAUKIOHATbHBLX
anmumen 6 MmeouyuHe. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKoHCTpyKIus
AWLEKIETOK U KJIOHHUPOBAHHUE XKUBOTHBIX. MeTOA TpaHCIUIAHTALIMH SJAEP KIIETOK.
Texnonozuu 0300po6IeHUs, KYIbMUGUPOBAHUS U  MUKDOKIOHAILHO20
DPA3MHONCEHUSL CENbCKOXO03AUCMBEHHBIX K)IbMYP.

XpoMOCOMHass W TE€HHas WHXKeHepus. VICKyCCTBEHHBIM CHHTE3 TE€Ha H
koHcTpyupoBanue pekomouHaHTHbIX JIHK. Co3z0anue mpanceennvix opeanuzmos.
JlocTmkeHrnss YW NEPCHEKTHBBI  XPOMOCOMHOM W TI'€HHOM  MHXECHEPUH.
DKOJIOTUYECKHE U ATUYECKUE MTPOOJIEMbI T€HHON MHXKEHEPUU.

Menunuackue OuotexHonoruu. [loctrenomuas nudponas meaununa. [11P-
JUarHocTuka. MeraOOJOMHBIM aHajau3, TEeHOLIGHTPUYECKUHM aHaliu3 MpOoTeoMa
YyeJaoBeKa JUIsl OLUEHKM COCTOSIHHS €ro 310poBbs. VICHOJIB30BaHHME CTBOJIOBBIX
KieTok. TapretHas Tepanusi paka. 3D-OmowmHkeHepus i pa3pabOTKU
(yHIAMEHTAIBHBIX OCHOB MEIUIMHCKUX TEXHOJIOTHMM, CO3aHMS KOMILIEKCHBIX
TKaHEW COYETAaHHUEM TEXHOJOTUH TpEXMEPHOTr0 OMONpPUHTHHTA M ckaddonauHra
JUISL peLIeHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEIHUIIVHBI.

Co3naHue BEKTOPHBIX BaKIMH C IEJbI0 O0ecreueHus] KOMOMHUPOBAHHOMU
3amuThl OT Bo3Oyautened OPBU, yctaHOBieHHE MOJIEKYJISPHBIX MEXAHH3MOB
dbynkuunonupoBanusi PHK-conmepkamux BUpPYcOB, BBI3BIBAIOIIMX OCO00 OMAacHBIC
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JlemoHcTpanuu

Tabnuupl u cxemsl: «Mcnoap30BaHEe MUKPOOPTAHU3MOB B MPOMBIIIJIEHHOM
POMU3BOJCTBEY, «KiteTouHas nHxkeHepus», «I eHHast HUHKEHEpUs».

JlaGopaTopHasi padora «/3yueHne 00beKTOB OMOTEXHOJIOTUM.

IIpakTnueckas padora «llonyyeHre MOJTOYHOKUCIBIX TPOAYKTOBY.

IKCKypcusi «bHOTEXHONOTMA — BaXHEWIAas IPOU3BOJAUTENIbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE MMPOU3BOJICTBO)Y.

11 KIIACC

Tema 1.3apo:kneHue W pa3BUTHE IBOJIOIUOHHBIX IMPEACTABIEHHH B
omosioruu

OpomononHas Teopusi Y. JlapBuna. IlpeAanochUiKM BO3HUKHOBEHUS
napBuHu3Ma. Ku3Hb U HaydHas aedaTenbHocTh Y. JlapBuHa.

J{Brokynye cuiibl 3BOTIOIIUK BUAO0B 110 Y. JlapBUHY (BBICOKAst HHTEHCUBHOCTD
pPa3MHOXEHHUST OpPraHW3MOB, HACJEICTBEHHAas W3MEHYMBOCTh, Oopbba 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.

JdeMoHCcTpaMuA

[Toptpetsl: Apuctotens, K. JIunnent, XK. b. Jlamapk, 3. K. Cent-Unep, XK.
Kiosowe, Y. lapsun, C. C. YerBepuxos, 1. U. HImaneraysen, Ix. Xongein, /1. K.
benses.

Tabmuubr u cxembl: «Cucrema »xuBo mnpupoasl (mo K. Jlunuero)y,
«Jlectnunia xuBbIX cymectB (o Jlamapky)», «Mexanuzm (opmupoBaHus
npUCHOCcOOIeHnt y pacTeHuit u KuBOTHBIX (mo Jlamapky)», «Kapra-cxema
MmapuipyTa nyremectsus Y. lapsunay, «Haxonku Y. JapBunay, «Dopmbl 00pbObI
3a cyuiectBoBaHue», «llopoasl romydeit», «MHorooOpaszue KyJbTypHBIX (opm
KarmycThl», «[1opojpl JOMaITHUX KUBOTHBIX», «Cxema 00pa30BaHMs HOBBIX BUIOB
(mo Y. J[lapBuHy)», «Cxema COOTHOUIICHUS JABMXXYIIUX CHJ SBOJIOLUNY,
«OCHOBHBIE MTOJIOKEHUSI CHHTETUYECKON TEOPUH IBOJTIOLIHI.

Tema 2. MuKpoIBOIIOLHSA U €€ Pe3yJIbTATHI

[Tonynsiuus Kak 3JIeMEHTapHas €IWHULA 3BOTOUUH. COBPEMEHHBIE METOIbI
OLIEHKM TE€HETUYECKOT0 pa3HooOpaszus M CTPYKTypbl Homyssiuuid. M3meHeHue
reHo()oH/a TOMYJALMA KaK »3JIEMEHTApHOE 5SBOJIOLMOHHOE SIBICHHUE. 3aKOH
reHetuueckoro paBHosecus [xx. Xapau, B. BaitnOepra.

DneMeHTapHble (aKTOphl (ABUKYIIME CHJIbI) HBOIIONMH. MyTallMOHHBIHN
npouiecc. KomOunaTuBHas wu3MeHuMBOCTh. Jlpeid reHOB — ciydaiiHbie
HEHAIpaBJCHHbIE W3MEHEHHS 4YacTOT ajiened B momyimsanusx. Oddexr
ocHOBaTend. JIggexm oOymuinounoco zoprviuwika. CHuUdCeHUe 2eHemuieckKo2o
paznoobpasus: npudunsl u cireocmeus. llposenenue s3gpghexma Opetigha cenog 6
oonvuwux u  marelx  nonynayusx.  Murpauuu.  M3onsuus  mOmyJisIiui:
reorpadudeckas (IpocTpaHCTBEHHAs ), OMOJIoTUYECKast (PEPOTyKTUBHAS ).

EctecTBenHbIil oTOOp — HampaBisiomuii ¢gakrop sBomonud. DopMbl
€CTECTBEHHOTO  OTOOpa:  JBWXKYIIMWWA, CTAOWIM3UPYIOLIUNA,  pa3pbIBAOIIMIMA
(nm3pynTuBHbIi). IlomoBoil 0TOOp. BO3HMKHOBEHHE W HBONIOLUS COLUATBHOTO
MOBEJICHUS )KUBOTHBIX.

[Tpucnoco0aeHHOCT,  OPraHM3MOB  KaK  pe3yjibTaT  MHKPOIBOJIIOLMH.
Bo3HukHOBEeHHE ~ MPUCIOCOOJIEHWH y  opraHm3MoB.  Apomopdo3bl U
uanoanantauuu. Ilpumeps! npucnocoOieHuit y opraHu3mMoB: MOp(OIOrHYECKue,
dbusnonornyeckue,  OMOXUMHUYECKHE,  ToBeAeHUYeckue.  OTHOCHUTEIBHOCTD
IPUCIIOCOOTIEHHOCTH OPraHU3MOB.

Bun, ero xkputepum u CTpyKTypa. BumooOpa3zoBaHue Kak pe3yibTaT
MUKpPOAIBOMIOIMHU. M3omsimus — kimodeBor (aktop BumgooOpazoBanusa. [lytu u
CIIOCOObI BUJ1I000pa30BaHMUS: aJJIONaTPUYECKOe (reorpacduueckoe),



CUMIIATPUYECKOE  (PKOJOTUUYECKOE), «MTHOBEHHOE»  (MOJIUILIOUIU3alINS,
rubpuanzaiys). JIuTenbHOCTh BOTIOIMOHHBIX MTPOIECCOB.

Mexanu3mbl GOpPMUPOBAHUS OMOJIOTHIECKOTO Pa3HOO0pasHsl.

Ponb  »BONIONMOHHONW OHOJOTMM B pa3padOTKE HAay4YHBIX METOOB
coxpaHeHusi 6ropazHo00pasusi. MUKPOIBOMIONUS U KOIBOIIOIMS Mapa3UTOB U UX
x03s51eB. MexaHu3mbl (POPMUPOBAHMSI YCTOMUYMBOCTH K aHTUOMOTHKAM U CIIOCOOBI
OOpBLOBI C HEM.

JdeMoHCcTpaMuA

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

Tabmuubr u cxembl: «MyTanuoHHasi HM3MEHYMBOCTHY, «llomynsironHas
CTpYKTypa Buaa», «Cxema mnposBiieHus 3akoHa Xapan—BaitnOepray, «/IBmwxkymine
CWJIBbl HBOJIIOLUNY», «IKOJIOTMYECKass M30JSALUs MONYJALMI CeBaHCKOU (hopenmy,
«['eorpaduueckass HW30IAMUS  JIMCTBEHHUIBl CHUOMPCKOW W JIMCTBEHHHULIBI
naypckoi», «llonmynsiiiMOHHbIE BOJIHBI YUCIEHHOCTH XUITHUKOB U KEPTBY», «CxemMa
JEUCTBUSL €CTECTBEHHOro 0TOOpa», «DopMbl OOpHOBI 32 CYIIECTBOBAHUEY,
«MBnycrpuanbablii MenaHnu3m», «/KuBble uckonaembie», «[IoKpoBUTENBCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexnaromas OKpacka KUBOTHBIX»,
«®uznonoruueckue aaanrauuny, «lIpucnocobseHHOCTh OpraHu3MoB U €€
OTHOCHUTENBHOCTBY, «Kputepuu Buma», «Buabl-nBoitHukn», «CTpyKTypa BuAa B
npupozae», «CrnocoObl BuaooOpa3zoBaHus», «l'eorpaduyeckoe BuUA00Opa3zoBaHUE
TPEX BHUAOB JaHMABIIIEH», «IDKOJIOIMYECKOE BUI000PA30BAHUE BHUJIOB CHHUID),
«ITomumonasl pacteHuit», «KamycTHo-peneunbiii rTuopu.

O6opynoBanue: repOaprun pacTeHUH, KOJUICKIIMM HACEKOMBIX, Uydelia MTHI] U
3Bepeil C MpuUMepaMu pa3IMYHBIX MPUCIIOCOOJICHUH, Yydella MTHIl W 3Bepei
pa3HBIX BHJIOB, TepOapuu pacTeHUW OJM3KUX BHUIOB, OOpPa30BaBIIUXCS
Pa3IMYHBIMU CIIOCOOaMHU.

JlabopaTtopnasi paGora «BblsiBIeHHEe W3MEHYMBOCTH Yy OCOOEH OJIHOTO
BUJIA).

JlabopaTopnass  pabora  «lIpucmocobneHuss  opraHusmMoOB UM HUX
OTHOCHUTEJbHAs LEIECO00Pa3HOCTDY.

JlaGopaTtopnass paGora «CpaBHeHHWE BHUJOB MO MOpP(OIOrHIEeCKOMY
KPUTEPUIO».

Tema 3. Makpo3BoJironus u €€ pe3yJabTaThl

MeTtonbl  M3yueHHS  MaKpOAIBOMIONMHU. [lameoHTONOrMYecKkue MeTO[bl
uzydeHus: oHBomonuu. Ilepexonnbie ¢GopMbl M (PUIOTEHETHYECKUE PSAbI
OpraHU3MOB.

buoreorpaguyeckue Metonsl u3yueHus sBoitonuu. CpaBHeHHe GIOpbl U
dbayHbl MaTepuKOB U OCTpOBOB. buoreorpaduyeckue obmactu 3emun. Bumpl-
SHAEMUKHU U PEIUKTHIL.



OMOpPHONOTHYECKHE U CPABHUTEIBHO-MOP(POIOTUUECKUE METOABl MU3yUEHUS
BOMIOLMU. ['€HeTMYecKue MEXaHU3Mbl 3BOJIIOLMH OHTOI€HE3a M MOSBICHUS
HBOJIIOLMOHHBIX ~ HOBIIECTB. [ 'OMOJOrMYHBIE W  AHAJIOTMYHBIE  OPraHbL.
PynuMeHntapubsle  opraHbl M araBuU3Mbl.  MOJEKYISPHO-TEHETUYECKHE,
OMOXMMHUYECKHE W  MaTeMaTHYEeCKUE  METOJbl  W3Y4YeHUsS  HBOJIIOIUU.
['omonornynsie reHbl. COBpEeMEHHBIE METOMABI MOCTPOCHHS (PUIOTEHEeTHYECKHX
JI€PEBBEB.

XPpOMOCOMHBIE MyTallUH U 3BOJIFOIUSI TEHOMOB.

OO61mue 3aKOHOMEPHOCTH (MpaBuiia) 3BoJitoLMU. [IpuHyun cmenvt ynkyuii.
HeobOpatumocTs 3Bomonnu. AfanTuBHas paauanus. HepaBHOMEpPHOCTh TEMIIOB
HBOJIFOLIU Y.

JleMoHCTpauun

[Toptpetsi: K. M. bap, A. O. KoBanesckuii, ®. Mrosuiep, 3. ['ekkeb.

Tabmunpl u cxembl: «PUIOTE€HETUYECKUHN PAJl JIOMIAAN», «ApPXEONTEPUKC,
«3Bepo3yObie  smiepb»,  «Creromnedans»,  «Punuoduts»y,  «CemeHHBbIE
NanopoTHUKW», «buoreorpapuueckue 30HBI 3emiun», «peil) KOHTHHEHTOBY,
«Penuktey, «HadanpHble cTaauu 53MOpPUOHAIBHOIO PA3BUTUS MO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHBIE W aHAJOTMYHBIE OpraHby, «PyIHMMEHTHI»,
«ATaBU3MBI», «XpOMOCOMHBIE HAOOpHI 4YellOBEKa M IMMMaH3e», «[aBHbIE
HaIpaBJICHUS 3BOJIIOIUNY, «O0I1IHe 3aKOHOMEPHOCTH 3BOJIFOLII.

OO6opynoBaHue: KOJUJIEKIIMU, TepOapuu, MYJSDKU HCKOMAEMbIX OCTaTKOB
OpPraHU3MOB, MYJISI>KM TOMOJIOTHYHBIX, AHAJOTUYHBIX, PyJAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKIIUN HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHE )KU3HA HA 3emJie

HayuHble TUMOTE3bl MNPOUCXOXKIACHUS >KU3HUM Ha 3emie. AOUOTeHe3 H
naHcrepmusi. JJoHayuHble TPEACTABICHUS O 3apPOKIECHUU JKU3HU (KPEaAlMOHU3M).
['unore3a NOCTOSSHHOTO CaMO3apOsK/ICHUS )KU3HU U €€ ONpOBEpKeHHE ornbITamMu .
Penu, JI. Cnannannanu, JI. [1actepa. [IponcxoxaeHue sxu3Hu 1 aCTPOOHOIOTHA.

OcHOBHBIE JTaIlbl HEOPTraHUYECKON JBOJIIOLIUH. [InanerapHas
(reonmoruueckasi) SBOJIONUSA. XHUMHUYECKass OHBOJIONMSA. AOWOTEHHBIM CHHTE3
OpraHnyeckux BemecTs n3 Heopranndeckux. Omeir C. Mumrepa m I'. Opm.
OOpazoBanue mnonuMepoB u3 MoHoMmepoB. KoarepsatHas rumoresa A. .
Omnapwuna, TunoTe3a nepBuaHOro Oynpona J[x. XomnaeitHa, rTeHeTUYECKasi TUTIOTe3a
I'. Ménnepa. Pubosumsl (T. Yek) m rumoreza «mupa PHK» VY. T'mnbepra.
dopMupoBaHuEe MEMOPAH U BOSHUKHOBEHHE MTPOTOKIIETKH.

Hctopuss 3emuin u Meroabl €€ wu3zydeHHs. VIcKomaemble OpPraHMYECKHE
octaTkd. ['eoxponosoruss u e€ wMeroapl. OTHOCUTENbHasE U aOCOIIOTHAsS
reoXpoHOJIOrus. I'e0XpoHOoIOrnyecKas IKana: 30Hbl, 3pbl, IEPHUOJIbI, SITOXH.



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

[IpoucxoxaeHue 3ykapuoT (CUMOMOTeHe3). DBOJIIOIIMOHHOE MMPOUCXOKICHHE
BUpPYCOB. [IponcxoxkaeHne MHOTOKJIETOYHBIX OpPraHu3MoB. BO3HUKHOBEHUE
OCHOBHBIX TPy MHOTOKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIE 3Tallbl 3BOJIOUUUA BbICHIMX pacTeHuil. OCHOBHBIE apoMOpP(O3bI
pactenur. Beixonm pacteHuit Ha cymry. [losiBieHHE CIOPOBBIX pPACTEHUH U
3aBoeBaHre uMU cymu. CemeHHble pacTeHHs. [IpoHCXOXKIEeHHE LBETKOBBIX
pPaCcTCHUMN.

OCHOBHBIEC ATamnbl ABOJIONUHU >KUBOTHOTO MHpa. OCHOBHBIE apoMOp(ho3bl
KUBOTHBIX. Benjyckas ¢dayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX
TunoB. [lepBble XOpAOBBIE KUBOTHBIE. JKH3Hb B BOJAE. DBOJIONUA TO3BOHOYHBIX.
[Ipoucxoxnenue ampubuii u pentwimid. [IporncxoxaeHrne MICKONUTAOUIMX U
ntuil. [lpunuun kimodeBoro apomopdosza. OcBoeHHE OECIO3BOHOUYHBIMU U
MMO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

Pasutne xu3HM Ha 3eMjie MO 3paM W MepuoiaM: apxeu, MPOTEPO30i,
najgeo30i, Me3030M, KaitHo30M. OOm@as XxapakTepucTHKa KiIuMara U
reoJornyeckux mporeccoB. [losiBieHME W pacuBET XapaKTEPHBIX OPraHU3MOB.
VYrieoOpa3oBaHue: €ro yCloBUs U BIUSHUE HAa Ta30BbIi cOCTaB aTMOC(EpHI.

MaccoBbie BBIMUPAHUSI — 3KOJIOTMYECKHE KPU3UCHI MpOUUIoro. [IpuunHel u
CJIEICTBUS MAacCOBBbIX BbIMUpaHUil. COBPEMEHHBIM 3KOJIOTUYECKUN KpPHU3UC, €r0
ocobennoctu. [Ipobrnema coxpanenus 6mopasHooOpasus Ha 3emIie.

CoBpeMeHHas cucrteMa opraHudyeckoro mupa. [IpuHuumnel knaccudpukanuu
opranu3MoB. OCHOBHBIE CUCTEMATUUYECKHUE TPYIIIBI OPTaHU3MOB.

JlemoHcTpanuu

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

Ta6nuie u cxembl: «Cxema omnbita @. Penny», «Cxema onbita JI. [lactepa mo
M3YUYCHUIO CaMO3apoXKJIeHusl Xu3Hm», «Cxema ombita C. Mwumiepa, I'. FOpuy,
«JTanbl ~ HEOPraHWYECKOW  HJBONIOUUW», «['€OXpoHOJIOrMYecKass  IIKajiay,
«HauanpHble 3Tanbl OPraHUYECKO IBONIONUNY, «CxeMa 00pa3oBaHHS dYKApUOT
nyTéM cumoOuorenesa», «Cucrema KuUBOW mNpupoabl», «CTpoeHUE BHUpPYCay,
«Apomopdosel  pacteHuil», «PunmopuTh», «OIHOKIETOYHBIE BOJOPOCINY,
«MHOTOKJIETOUHbIE BOAOpoCHNY», «Mxu», «llamopoTHukm», «l'onocemMeHHbIE
pactenusi», «Opranbl I[BETKOBBIX pacTeHui», «(Cxema pa3BUTUA KUBOTHOIO
Mupay, «ApomMopdossl KUBOTHBIXY», «lIpocteiimmey, «KumedHomomocTHbIE,
«IInockue 4EpPBUY, «YUNEeHUCTOHOTHEY, «PBIOBIY, «3€MHOBOJIHBIEY,



«IIpecmbikaromuecs», «lItuuppy, «Mnekonuraromue», «Pa3Butne xu3HU B
apXeucKou apey, «Pa3BuTHE )KU3HU B MPOTEPO3OMCKON Ipe», «Pa3Butue Ku3HU B
IaJIC030MCKOM 3pe», «Pa3BuThe KU3HU B ME3030MCKOM dpe», «Pa3BuTne Kn3HU B
KaitHO30MCKOM 3pe», « COBpEMEHHAasl CUCTEMA OPraHUYECKOTO MUPay.

O6opynoBanue: repObapuu pPACTEHU pa3IMYHBIX OTHAENOB, KOJIJICKIIUH
HACEKOMBIX, BIIAKHBIE MPENAPAThl )KUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJUIEKIIUH
WTJIOKOXKHUX, CKEJEThl IMMO3BOHOYHBIX JKMBOTHBIX, YyYe€jla MNTHLl W 3BEPEW,
KOJUIEKIIMM OKAMEHEJIOCTEM, IOJE3HBIX HCKOMAEMBIX, MYJIKH OPTaHUYECKHUX
OCTaTKOB OPTaHU3MOB.

BupryanbHasa  sgaboparopHas paGora «MopenupoBaHUE — ONBITOB
Munnepa—tOpu no n3ydennro abMOreHHOTO CHHTE3a OPraHMYECKUX COCTUHEHH B
NepBUYHON aTMocepey.

JlabopaTtopnasi padora «/3yueHue M omnHMcaHWE MCKONAEMBIX OCTAaTKOB
JPEBHUX OPTaHU3MOB).

IIpakTnueckass padora «l3ydyeHne OCOOCHHOCTEH CTPOCHUSI PaCTECHUI
Pa3HBIX OTAEIIOB).

IpakTnueckas padora «/3yueHre oCOOEHHOCTEW CTPOCHUSI TTO3BOHOYHBIX
YKUBOTHBIX».

Tema S. [IpoucxoxkaeHue 4eji0BeKa — AHTPOIIOT eHe3

Pa3znensl u 3agaun aHTPOMOIOTHU. METOIBI aHTPOTIOJIOT U H.

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

Cx0ACTBO YenoBeKa C )KUBOTHBIMU. CHCTEMATUYECKOE MOJI0KEHUE YEIOBEKA.
CBugerenpcTBa  CXOACTBA  YEJIOBEKAa C  JKUBOTHBIMU:  CPaBHUTEIIBHO-
MOpGOIOTHYECKHE, AMOPHUOJIOTHYECKHE, (hU310I0r0-OMOXUMHUYECKHUE,
noBeAeHYeckre. OTINYMS YETOBEKA OT KUBOTHBIX. [IpAMOXOXKIECHNE U KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHe roJOBHOrO MO3ra U BTOPOM CUTHAJIBHOMU
CUCTEMBI.

JIBrkymue cuiibl ((akTOpbl) aHTPONOreHe3a: OMOJIOTrHYeCKre, COLUaIbHbIE.
CooTHolIeHNEe OMOJOTUYECKUX U COLUATBHBIX (DAKTOPOB B aHTPOIIOT€HE3E.

OcCHOBHBIE CTaAWM aHTpoIoreHe3a. PaHHue 4enoBeKOOOpa3Hble OOE3bSHBI
(TPOKOHCYJIBI) ¥ pAHHUE TTOHTHJIBI — OOIIUE TPEIKH YeTOBEKOOOPA3HBIX 00€3bsH U
JroJie. ABCTpaONUTEKU — JBYHOTHE MpEeAKH Jtofeh. UenoBeK yMenbli, MepBbie
M3TOTOBJICHUS OPYIUM TpyAa. UenoBek NpsIMOXOAALIMNA U IEPBBIM BBIXOJ JIKOJAEH
3a npenensl  Adpuku. YenoBek reiaenbOeprckuil — 0oOmME  MpeNoK
HEAHJEPTAJIBCKOTO YEJIOBEKAa M YEJIOBEKA Pa3syMHOro. YenoBeK HeaHIepTAIbCKUMI
Kak BHJ JIFOJEH XOJOJHOTO KiMMara. YemoBeK pa3yMHBIM COBPEMEHHOTO THIIA,
JICHUCOBCKUM YEJIOBEK, OCBOCHHME KOHTHHEHTOB 3a mpenenamMu Adpuku.
[TasnieoreneTrka v najeoreHOMHUKa.



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

UYenoseueckne pacel. I[loHdatue o pace. bosblime pacel: eBpomneouaHas
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBAaTOpUajibHAas),  MOHTOJOUIHAsS
(a3maTcko-aMepuKaHcKas). Bpems u myTu paccelieHHs 4YelnoBeKa IO IJIaHETe.
EnuHcTBO  dyenoBeuecknx — pac. HayuHas  HECOCTOSTENBHOCTh — pacu3Ma.
[IpucnocoOIeHHOCTh YeloBeKa K pa3HbIM YCJIOBHUSIM OKpY)KArolIeH Cpebl.
Bnusnue reorpadguueckoil cpeapl W Apeiida reHOB Ha MOPQOJIOTHIO U
(PU3HOJIOTHIO YETIOBEKA.

MexaucuMiuiiHapabple  MeTolbl B (usnueckoil  (OMOIOTHYECKOM)
AHTPOMOJIOTUM.  DBOJIOLMOHHAS ~ AHTPOINOJIOTHS U MAJCOaHTPOMOJIOTHS
YeJIOBEYECKUX MOMYJIAUi. bruoconuanbHble UCCIEAOBAaHUSA MPUPOIBI YEIIOBEKA.
HccnenoBanre KO3BOTIOLMH OMOJIOTMYECKOT0 U COLIMAIBHOTO B YEJIOBEKE.

JleMoHCTpanumn

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

Tabnuibl u cxembl: «MeTOIbI aHTPOTIOJIOTUNY, «['0JJOBHOM MO3I YeJIOBEKaY,
«YenoBekooOpa3Hble 00€3biAHb, «CKeleT YeIoBeKa M CKEJeT IIMMIIaH3e»,
«PynumeHThI 1 aTaBu3MbD), «/IBHKyIIHME CHIIBI AaHTPOIIOT€HE3A», « DBOJIFOLMOHHOE
JIPEBO  4YEIOBEKa», «ABcCTpanonutek», «YenoBek  ymenwli», «YenoBek
NPSIMOXOIAIINIY, «JleHncoBCkui yenoBek» «Heanaepranbuby, « KpoMaHbOHIBDY,
«IIpenku yenoBeka», «ITarnbl SBOJIOLNHU YEIIOBEKa», «Packl UeloBeKkay.

O6opynoBaHue: MYJSDKM — OKaMEHEJIOCTeH, IPEAMETOB  MaTepHaIbHOM
KyJIbTYphl ~TIPEIKOB 4YeJlOBeKa, penpoaykuuu (dororpaduu) KapTUH C
MUQOJIOTHYECKUMU UM OUOJICUCKUMH CIOKETAMH TPOUCXOXKJICHUS YEJIOBEKa,
¢dotorpaduu HaXOJOK UCKOMAEMbIX OCTATKOB YEJIOBEKa, CKEJIET YeJI0BEKa, MOJIENb
yeperna 4YeJoBE€Ka M 4eperna IIMMIIAH3€, MOJENIb KHCTH 4YEJIOBEKa U KHUCTHU
HIMMIIaH3€, MOJEIIH TOPCa MPEAKOB YEJIOBEKaA.

JlaGopaTopnasi padora «l3yueHne o0COOEHHOCTEW CTPOEHHUS CKeJeTa
YEJIOBEKA, CBA3aHHBIX C MPSIMOXO0XKICHUEM).

IIpakTnueckas padora «/3yyeHre SKOJIOrMYECKUX aalTalNil YeIIOBEKay.

Tema 6. Jxkosorusi — Hayka O B3aMMOOTHOILICHUSIX OPraHU3MOB H
HA/IOPraHU3MEHHBIX CHCTEM C OKPY:KAKOLIeH cpeoi

3apoxaeHre U pa3Butue 3kojoruu B Tpyaax A. I'ym6onbara, K. @. Pynbe,
H. A. CesepuoBa, 3. I'ekkens, A. Tencinu, B. H. CykauéBa. Pa3gensl u 3amauu
sK0J0THH. CBSI3b 3KOJIOTUU C APYTUMH HayKaMHU.



Metoasl sxonoruu. IloneBbie HaOmoOIEHUSA. DKCHEPUMEHTHI B SKOJOTHU:
npupojHble W JabopatopHble. MoJaenupoBaHUE B JKOJOTUHA. MOHHUTOPHHT
OKpY’KaIOIIEH CpeIbl: JIOKAIbHBIN, peTUOHATBHBIN U TJI00ATbHBII.

3HAaYEHUE DOKOJIOTMYECKUX 3HAHUW I YEJIOBEKA. DKOJOTHMYECKOE
MHPOBO33pPEHNE KAaK OCHOBA CBS3€HM YENOBEYECTBA C NMpUpoaoi. PopmupoBaHue
HKOJIOTUYECKOM KYJIBTYpPbI U SKOJIOTHYECKON IPaMOTHOCTH HACEIEHUS.

JleMoHCTpanun

[Toptpetsi: A. I'ym6onbar, K. @. Pynse, H. A. Ceepuos, J. ['ekkenb, A.
Tencnu, B. H. Cykaués.

Tabmuubl 1 cxembl: «Pazgensr skonorun», «Metoasl skonorun», «Cxema
MOHUTOPHUHIA OKPYXKAIOLIEN CPEIbD».

JlabGopaTopHas padora «3yuenue METOJIOB 3KOJIOTUYECKUX
UCCIICIOBAHUI.

Tema 7. Opranusmsl U cpea OOUTAHUS

DKOJIOTHYECKHE (PaKTOPbI U 3aKOHOMEPHOCTH UX nencTBus. Kimaccupukanms
HKOJIOTHYECKUX (DAKTOPOB: aOMOTHUECKUE, OMOTHUECKHUE, aHTpOIIOreHHbIe. O0ume
3aKOHOMEPHOCTH AEHCTBUS 3KoJornueckux Qakropos. IIpaBuno muaumyma (K.
[npenrens, 0. JIubux). TonepaHTHOCTh. DBpUOMOHTHBIE U CTEHOOMOHTHBIE
OpraHU3MBl.

Abuotnueckue ¢pakrtopel. CBeT Kak sKojoruyeckuid Qaxrop. JleiicTtBue
pPa3HbIX YYAaCTKOB COJIHEYHOT'O CHEKTpa Ha OPraHU3Mbl. DKOJIOTMYECKUE TPYMIIbI
pacTEHUN M JKMBOTHBIX II0 OTHOIICHHIO K cCBeTy. CHUTHaJIbHas poOJIb CBETA.
doTonepruoau3M.

Temmnepatypa kak oskojorudeckuid (axrop. [leiicTBue TemmepaTypbl Ha
opraHusMbl. [IoMKWIIOTEpPMHBIE U TOMOMOTEPMHBIE OPTAHU3MBIL. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxuocts kak skonorumdeckuid ¢aktop. I[lpucrnocobnenus pacteHuil K
HoJIepKaHUI0 BoJHOTO OanaHca. Knaccudukanusi pacTeHH MO OTHOILEHHUIO K
Boze. [IpucnocoOnenust KUBOTHBIX K MU3MEHEHUIO BOJHOTO PEKUMA.

Cpenbl oOMTaHUS OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYIIHAs, MOYBEHHA,
rlyOMHHAasT  TOJANOYBEHHAs, BHYTpUOpraHu3MeHHas.  Du3uKo-xuMuyeckue
O0COOEHHOCTH cpell oOuTaHusi opraHu3MoB. [IpucrmocoOneHuss OpraHu3MoB K
YKU3HM B Pa3HbIX Cpelax.

buonornyeckue putmbl. BHemnHue M BHyTpeHHHE pUTMbL. CyTOYHBIE U
roJu4yHble PUTMBL. [IpHUCHIOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHMSIM
YCJIOBUM KU3HMU.

Kusznennsie Qopmbl opranuzMoB. [loHsiTHe O >KU3HEHHOW (Qopme.
XKuznennole POpMBbI paCTEHUN: AepeBbs, KyCTAPHUKU, KYCTAPHUUIKU, MHOTOJIETHHUE



TpaBbl, OJHOJETHHE TpaBbl. JKu3HEHHbIE (OPMBI JKUBOTHBIX: THAPOOMOHTHI,
re0OUOHTHI, a3POOHOHTHI. OCOOCHHOCTH CTPOSHHUS U 00pa3a KU3HHU.

buotnueckune (bakTopsI. Bunpr  OMOTHMYECKMX ~ B3aUMOJEHCTBHIAL:
KOHKYPEHIUsI, XUIIHUYECTBO, CUMONO03 U ero (opmsl. [lapasutusMm, koomneparus,
MyTYyaju3M, KOMMEHCAIU3M (KBapTUPAHTCTBO, HaxJieOHn4YecTBO). HeTpoduueckue
B3aUMOJCUCTBUSA  (Tommyeckue, (Qopuyeckue, ¢adbpuueckue). 3HAUCHUE
OMOTHYECKUX B3aMMOJCUCTBUM JJisI CYIIECTBOBAHUSI OPraHU3MOB B Cpele
obutanus. [IpuHIUT KOHKYPEHTHOTO UCKIIOYECHUS.

JleMoHCTpau

Tabmuubl U cxembl: «Ikonorudyeckue @akrtopb», «CBETOBOM CIEKTpY,
«IKOJIOTUYECKUE TPYIIIHI )KUBOTHBIX MO OTHOIICHUIO K CBETY», «TemnoKkpoBHbIE
KUBOTHBIC», «XOJOJAHOKPOBHBIE >XUBOTHBIE», «DuU3MONOTHUECKUE aJanTaluu
KUBOTHBIX», «Cpenbl OOWTaHHS OpPraHU3MOB», «bBHOJOTHYECKHE PUTMBDY,
«Kuznennole  Gopmbl  pactenmity, <« KuszHeHHbIE  (GOPMBI  KHUBOTHBIXY,
«IKOCHUCTEMA UPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA XBOMHOIO Jiecay, «Llenun
NUTaHus, «XulHuuecTBoy, «llapasutuzm», «KoHkypeHuus», «CuMOno3y,
«KoMmmeHncanuzmy.

O6opynoBanue: repbapud pacTeHUW W KUBOTHBIX, MPUCIOCOOICHHBIX K
BIUSHUIO Pa3UYHBIX OSKOJOTUYECKUX (PAKTOpOB, repdapuu CBETOIHOOUBBIX,
TEHEJIFOOMBBIX M TEHEBBIHOCIUBBIX PACTCHUM, CBETOJIOOUBBIC, TCHEIIOOUBHIC U
TEHEBBIHOCJIMBbIE KOMHATHBIE PACTECHUS, repOapuu U KOJUICKIIMHU TEIIOJI0OUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PACTEHUH, Uydesia MTHUIl U 3Bepeid, repOapuu
pacTeHul, OTHOCSIMXCA K TUrpoduTaM, kcepoduram, Me30puTaM, KOMHATHBIC
pacTeHusl JaHHBIX TPYII, KOJJICKIIMUA KMBOTHBIX, OOUTAIOIIUX B Pa3HBIX cpeaax,
repObapuv M KOJUICKIIMM PACTEHUH MW JKUBOTHBIX, OOJIAJAlOIIMX YepTaMu
MPUCIIOCOOJICHHOCTH K CE30HHBIM M3MEHEHUSIM YCIOBUM JKH3HU, TepOapuu U
KOJUICKIIUU PACTEHHM M >KUBOTHBIX PA3UYHBIX KU3HEHHBIX (POPM, KOJUICKITUU
YKUBOTHBIX, YUYACTBYIOIIMX B PA3JIMYHBIX OMOTUUYECKUX B3aUMOICHCTBUSAX.

JlaGopaTopnasi paGora «BpisiBIeHHE NPUCTOCOOJIECHUNA OPraHU3MOB K
BJIUSTHUAIO CBETAY.

JlaGopaTopnasi paGora «BpisiBIeHHE NPUCTOCOOJIEHUNM OpPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPhI».

JlabopaTopnasi pa6ora «AHATOMHUYECKHE OCOOCHHOCTH pAaCTECHUN U3
pPa3HBIX MECT OOUTAHUS.

Tema 8. DKo10rusi BUAOB U MOIYJIA UM

OKOJIOTUYECKHE  XapaKTePUCTUKU  TOIMYJISLHH. [Tonmymsimuss ~ Kak
Oounonornyeckas cucrema. Poib HEOTHOPOAHOCTH Cpebl, GU3HUECKUX OaphepoB U
0COOEHHOCTEW OMOJIOTHH BUIOB B (DOPMUPOBAHUH MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyysiiuid. OCHOBHBIE TIOKa3aTeIM MOMYJAIUU: YHUCIEHHOCTb, IUIOTHOCTD,



BO3pacTHasi M IIOJIOBAasi CTPYKTYpa, POKIAEMOCTb, HOPUPOCT, TEMII POCTA,
CMEPTHOCTb, MUTPALIUSL.

Dkosioruyeckas CTpykrypa nomyssinuu. OlleHKa YUCIECHHOCTH TOIMYJISIUN.
JvHaMmuka monyisiuud U €€ peryyianus. bHOTHYeCKUi MOTEHUHAN TMOMYJISIIUU.
MopaenupoBaHue JUHAMUKA NOMyIsiuuK. KpuBble pocTa YMCIEHHOCTH MOMYJISIIUN.
KpuBble BbDKMBaHUWSA. Perynsnus YWCICHHOCTH TMOMYJSANHA: poJib (PaKTOpoB,
3aBUCSIINX U HE 3aBUCSIIUX OT IJIOTHOCTH. DKOJIOTMYECKHUE CTPATETUH BUJOB (T- U
K-cTparerun).

[Tonsitue 00 sKoNOrMYecKoil Huie Bujaa. Mectoobutanue. MHoromepHas
MoJenb dKosiornueckon Humm Jx.M. XarunHcoHa. Pa3Mepbl 3KOJI0TMYECKOU
Hu. [loTeHnmanpHas u peann3oBaHHAs HULIU.

Bun kak cucrema nomynsuuid. Apeansl BUIOB. BUAbl M HX KU3HEHHBIC
CTpaTeruu. JKOJIOTMYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTU TIOBEJICHUSI W MUrpaluid >KUBOTHBIX. buoiormueckue
WHBa3UM YYKEPOJIHBIX BUJIOB.

JleMoHCTpanumn

[Toptper: k. . XaTunHCOH.

Tabmuubl U cxeMbl: «ODKOJOTHYECKUE XaPAKTEPUCTHKU —TMOMYJISIIUNY,
«IIpocTpaHcTBEeHHass  CTpyKTypa  mnomyisiqum», «Bo3pacTHble  NMHUpPaMHJIBI
nonyasnun», «CKOpPOCTh  3aceleHUs MOBEPXHOCTH  3€MJIM  Pa3IuYHBIMU
opranuzmammn», «Mogeinb 3xonorudeckort Humu k. M. XaTunHcoHay.

Ob6opynoBanue: repbapuu pacTeHUM, KOJJIEKIIUNA KUBOTHBIX.

Jlabopatopuass  padora  «IlpucnocoGnenusi ceMsH  pacTeHUd K
PacCeICHUIO».

Tema 9. IKos10rus cO00MIECTB. IKOJOTHYECKHE CHCTEMBI.

CooOmiectBa opranu3MoB. buorneHo3 u ero crpykrypa. CBA3UM MEXIY
OpraHu3Mamu B OUOIIEHO3E.

Okocucrema kak oTkpbiTas cucrema (A. k. Tencnn). OyHKIMOHAIbHBIE
OJIOKM OpraHu3MOB B DJKOCHUCTEME: TMPOAYLEHTbl, KOHCYMEHTHI, PEIYIEHTHI.
Tpoduueckne ypoBHu. Tpoduueckue uenu u cetu. AOHOTHYECKHE OJIOKH
skocucteM. [TouBbl U Wikl B 3kocucTemMax. KpyroBopot BeleCTB U MOTOK SHEPTUH
B OKOCHUCTEME.

OcHOBHBIE  TIOKa3aTeau  dAKocucTeMbl. buomacca u  mpoayKuus.
DKOJOTHYECKUE TUPaMU/IbI YK CEN, OMOMAacChl U SHEPTHH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. Daykmyayuu.
HampaBneHHbie 3aKOHOMEpPHBIE CMEHBI COOOIECTB — CyKileccuu. llepBuuHbie u
BTOPUYHBIE CYKIIECCUM W UX TMPUYUHBL. AHTPONOTE€HHbIE BO3JICUCTBUS Ha
cykneccuu. KimmmakcHnoe coo0OrectBo. bropaznoobpasue u moiaHoTa KpyroBopoTa
BEIIIECTB — OCHOBA YCTOMYHUBOCTH COOOIIIECTB.



[IpupoHbBIE IKOCUCTEMBI. DKOCUCmeMbl 03€p U peK. IKocucmemvl Mopel U
oxeanos. Ixocucmemvl MyHOp, 1€co8, cmenell, NyCmulHb.

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
aKocuctemax. Ponb kackaonoco 3ggexma u 6udo8-30upukamopos (Kirouesvix
61008) 8 yHKYUOHUpOoBanuu 3Kocucmem. IIepeHOC PHEPIHUU U BEIIECTB MEXTY
CMEXKHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, TOMYJISIUN U 3KOCUCTEM
B YCJIOBHSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3/ICHCTBHM.

Mexanuzmoi 8030elicmaus 3aepA3HEHUll PA3HbIX Mmunos Ha
CcybOpeaHUu3MeHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTEMHOM YPOBHSIX,
OCHO8bl ~ 9KOJI02UHECKO20  HOPMUPOBAHUS — AHMPONOSEHHO20  B030€UCMBUS.
MeTo1010THsT MOHUTOPHUHTA €CTECTBEHHBIX U aHTPOITOTCHHBIX 3KOCHCTEM.

JleMoHCTpanumn
[Toptpert: A. JIx. Tencnu.
Tabmunpr u cxembl:  «CTpykTypa  OuoueHo3a»,  «OKOcHCTEMa

HIMPOKOJIUCTBEHHOTO JIecay», « IKOCUCTEMA XBOMHOTO Jiecay, «DyHKIIMOHAIBHBIE
TPYINbl OPraHU3MOB B 3KOCUCTEME», «KpyroBopoT BEIIECTB B IKOCHUCTEMEY,
«llenu nutanus (macTOUIIHAS, TETPUTHAS)», « DKOJIOTHUECKAsT TUPAMHIA YUCEID,
«IJKonoruyeckas mupamuia OMOMACChl», «IKOJIOTHUECKass MUpaMUa SHEPTUNY,
«O0pazoBanue 6onotay, «IlepBuunas cykieccus», «BoccTaHOBIEHHE Jieca MOCTe
noxapa», «IKocucrema 03epay», «ArpoueHos», «KpyroBopoT BEHIECTB U MOTOK
SHEPruM B arpoiieHose», «[Ipumepsl ypOoskocucTeM.

O6opynoBanue: repbapun pacTeHU, KOJUICKIIMYA HACEKOMBIX, Uydelia MTUIL |
3Bepeit, repOdapuu KyJIbTypHBIX U TUKOPACTYIIUX PACTECHUHN, aKBapUyM KaK MOJIEIb
YKOCHUCTEMBI.

IIpakTnueckas padora «/3yduenue u onvucanre ypo03KOCUCTEMBI».

JlaGopaTopnasi pabora «l3yuenue pazHOOOpa3usi MEJIKUX TOYBEHHBIX
YJIEHUCTOHOTHX B Pa3HBIX 3KOCUCTEMAX).

IKCKYypcHsi «DKCKYpCHUsl B TUIIUYHBIN OMoreorieHo3 (B AyOpaBy, Oepe3HSsK,
CIbHUK, Ha CYXOJ0JIbHBIN UM TTIOMMEHHBIN JIYT, 03€p0, OOJIOTO)».

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

Tema 10. buocdepa — riodanbHas IKOCUCTEMA

buochepa — obmemnnanerapHass oOojiouka 3eMIIHM, TII€ CYIIECTBYET WIIH
CyILECTBOBAJIA kKM3Hb. Pa3BuTHe npeacraBieHuil o ornocdepe B Tpyaax J. 3rocca.



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

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

3oHanbHOCTh Ouochepnl. IlonstTue o Owmome. OCHOBHBIE OHWOMBI 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
onochepHbIX QYHKIHIA.

JlemoHcTpanuu

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

Tabmuuel u cxembl: «['eocdhepsl 3emim», «KpyroBopoT azora B MPUPOIELY,
«KpyroBopoT yriepoga B mpupone», «KpyroBopoTr kuciaopojga B TPHUPOJEL»,
«KpyroBopoT BoabI B mpupojie», «OcHOBHBIE OMOMBI cyminy», «Knumatnueckue
nosica 3emnn», «TyHapay, «Talra», «Cmemanueiii gec», «IIupokoancTBEHHBIM
aecy, «Cremnby, «CaBanHay, «IlycTeiHsay, « Tponuyeckuii gec.

O6opynoBaHue: repoapuu pacTEHUN pa3HbIX OMOMOB, KOJUICKIIUH KUBOTHBIX.

Tema 11. YesnoBek u oOKpy:xa0OIas cpeaa

DKOJIOTUYECKHE KPHU3UChl M WX NpPUYUHBL. Bos3nelicTBue uYenoBeKa Ha
ouocdepy. 3arpssHeHne Bo3AymHOM cpenbl. OxpaHa Bo3ayxa. 3arps3HEHHUE
BoAHOM cpeapl. OxpaHa BOJHBIX pecypcoB. Pazpymienue mouBsl. OxpaHa
MOYBEHHBIX pecypcoB. 3MeHeHue KiuMara.

AHTPOIIOTEHHOE BO3/ICMCTBHE HA PACTUTENBbHBIA U KUBOTHBIM MHUp. OXpaHa
PACTUTENBHOTO W XKUBOTHOTO MHpa. OCHOBHBIE TMPHUHIIUIBI OXPaHbI MPHUPOJIBL.
Kpacasie xHuru. Oco0o oxpansembie mpuponnbie Ttepputopun (OOIIT).
Bboranudeckue caibl ¥ 300J10TUYECKUE TTAPKHU.

OCHOBHBIC TPHHIHMIBI YCTOMYMBOTO PA3BUTHSI YEIOBEUSCTBA W TPUPOJIBI.
PanimonanbHOE  TPUPOJONOIB30BAHUE U COXpaHEHHE  OMOJIOTMYECKOIo
pasHooOpasust 3emiu. OOmMe 3aKOHOMEPHOCTH TJI00AIBHBIX 3KOJOTHYSCKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCa U €T0 BEPOATHBIE TTOCIIEICTBUA.

Pa3BuTHEe METOJOB MOHUTOPHMHTA Pa3BUTHS ONACHBIX TEXHOTCHHBIX
npoueccoB. CucmemHvle uUCCIe008aHUs nepexooa K pecypcocbepezaroujeii U
KOHKYPEHmMOCnocobHotl anepeemuke. buonozuueckoe pasnoobpasue u buopecypcuwi.
Hayuonanvnvle ungopmayuonusvie cucmemvl, obecneuusaowue O00CmMyn K
uHgopmayuu NnO COCMOAHUIO OMOENbHLIX 6U008 U 3IKocucmem. OcHoBbl



aKopeabunumayuu IKOCUCmeMm U cnocob6o8 60pbdbl ¢  OUONOBPENHCOCHUAMU.
Pexoncmpykyus mopckux u HazemHvix 3KOCUCEM.

JleMoHCTpanun

Tabmuubl w  cxembl:  «3arpsisHeHHEe  atMocepb»,  «3arpsi3HEHHE
ruapocdepbl», «3arpsizHeHue 1MouBb», «llapHukoBbit  3dhdext», «Ocobo
OXpaHseMble MPUPOTHBIE TEPPUTOPUNY», « MOJIeNT yIIPaBISIEMOr0 MUPaY.
O6opynoBanue: ¢otorpaguu OXpaHSEMbIX pPACTEHHWW M >KUBOTHBIX KpacHoii
kHuru Poccutickoit @enepanuu, KpacHol KHUTH perrvoHa.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 11O
BUOJIOTYU HA YPOBHE CPEJHEI'O OBIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJibTaTaM OCBOCHHS
OOy4YalOIIMMHUCS TPOrpaMM CpeIHEro o0Iero o0pa3oBaHUs: JUYHOCTHBIE,
METANpPEIMETHBIE U MPEIMETHBIE.

B cTpykType NTHYHOCTHBIX PE3yJbTaTOB OCBOCHHS MPOTPAMMBI IO OHOJIOTHH
BBIJICJICHBI CIIEAYIONIME COCTABISIONINE: OCO3HAHUE OOYYAIOIIMMUCA POCCUICKON
IPaXKIAHCKON UJIEHTUHYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSTEIbHOCTH
U CaMOONpEACNICHUI0, Haluuyue Mmomusayuu K OOyYEHUIO  OHMOJIOTUH,
yeneHanpasienHoe pazeumue BHYTPEHHHUX YOEXKIEHUNU JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M HMCTOPUUECKUX TPAAUIUNA Pa3BUTUS OHOJIOTHYECKOIO
3HAHUS, 20MOBHOCMb U CNOCOOHOCHb 00YYAIOIUXCSl PYKOBOJCTBOBATHCS B CBOEH
JEATEIIBHOCTH [I€HHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPUCYIIUMU CUCTEME
OMOJIOTUYECKOTO  00pa3oOBaHUs, Haluyue  NpasoCO3HAHUA  DKOJIOTHUUECKOU
KYJBTYPbI, CHOCOOHOCMU CMAasums eI U CTPOUTH KU3HEHHBIE TUTaHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS MPOTPAMMBbI 10 OMOJIOTUU JOCTUTAIOTCS
B CIMHCTBE Y4YEOHOW M BOCIHUTATEIBHOM JEATEIBHOCTH B COOTBETCTBHM C
TPAAULIUOHHBIMUA POCCHUICKHUMU COLMOKYJIBTYPHBIMU, HCTOPUYECKUMU U TyXOBHO-
HPaBCTBEHHBIMHU II€HHOCTSIMU, MPUHATHIMU B OOIIECTBE IMpaBUJIaMU U HOpPMaMU
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIecCaM CaMOIIO3HAHUsS, CAMOBOCIUTAHUS U
CaMOpa3BUTHUSA, PAa3BUTHUS BHYTPEHHEH TMO3UIMU JIMYHOCTH, MATPUOTU3MA U
YBaKECHUS K 3aKOHY W IMPaBOIOPSAIKY, YEJIOBEKY TPyJa U CTApIIEeMy MOKOJICHUIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHOIICHHUS K KYyJbTYPHOMY HACIEIUI0 U
TpaJULUsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoir Denepaiuu, npupoae u
OKpYKaroUIEn cpelie.

JInyHOCTHBIE pE3yibTaThl OCBOEHHUSI ydeOHOro mpeamera «buosorus»
JIOJDKHBI OTPakaTh TOTOBHOCTH M CIIOCOOHOCTH 00YYarONIUXCsl pyKOBOJCTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEW TMO3UIUECH JUYHOCTH, CHUCTEMOM I[EHHOCTHBIX
OpUCHTAIlUM, TO3UTUBHBIX BHYTPEHHHUX  YOEKIEHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIeCTBa, PACIIMPEHUE KU3HEHHOTO
OMbITA U OMbITA AEATEIBHOCTA B MPOILIECCE peaM3allii OCHOBHBIX HANpaBICHUMN
BOCIIUTATEIBHOU ESITENLHOCTH, B TOM YHCIIE B YACTH:

1)rpaxaancKoro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTH TPAKIAHCKOM MO3UIIMKM 00YYaIOIIEeTroCcsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO YJICHA POCCUMCKOI0 OOIIECTBA;

OCO3HAaHHE CBOMX KOHCTUTYIIMOHHBIX TIpaB W OOS3aHHOCTEH, YBaKCHHE
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 1O OTHOLIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHHUE yYUTHIBATH B CBOMX JEUCTBHIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aUMO/ICUCTBUS JIIOJICH C Pa3HBIMU YOCKICHUAMU, KYJIbTYPHBIMUA LICHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B MPOLECCE COBMECTHOIO BBIIOJHEHHUS
y4eOHbIX, TO3HABAaTEIbHBIX M UCCJENOBATEIbCKUX 3a7a4, YBAKUTEIHLHOTO
OTHOILICHHS K MHEHHUIO OIIMOHEHTOB IMpU OOCYXJIEHUM CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TyMaHUTapHON U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTD POCCHICKOM rpaX JaHCKOH HUJICHTUYHOCTH,
NMaTpUOTU3Ma, YBaXEHHS K CBOEMY HApoOJay, YYBCTBa OTBETCTBEHHOCTH IEpe.l
PonuHoM, ropmoctm 3a CBOM Kpad, CBOKO PoauHy, CBOM S3BIK U KYJIBTYpY,
MPOIIUIOE ¥ HACTOSIIEE MHOTOHAIIMOHATIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJIHOMY HACIEAUIO U MAMSATHUKAM IPUPOJIBI,
JTOCTUXEHUsIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuTHEe OWOJIOTMU, TOHMMAaHHUS 3HAYEHUS OWOJIOTMM B TO3HAHUU 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO 00IIeCTBa;

ujeitHas yOeKIEHHOCTh, TOTOBHOCTh K CIIy>)KeHHIO M 3amute OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) 1IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HAHUE YXOBHBIX IECHHOCTEHW POCCUMCKOT0 HAPOJa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STHYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYACH HA MOPATHbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaja B MOCTPOCHUE YCTOMUHUBOTO OYIYIIIETO;

OTBETCTBEHHOE OTHOILIEHUE K CBOMM POAUTENSIM, CO3/IaHUIO0 CEMbU Ha OCHOBE
OCO3HAHHOI'O TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUH C
TpaauuusMHu Hapos1oB Poccuu;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIIOYAs ACTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOIIICHU;

MOHMMAHUE SMOIMOHATBHOTO BO3/ICHCTBHUS )KUBOM TPUPOJIBI U €€ IIEHHOCTH;



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

S) ¢usnyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPbl 310POBbS U
IMOLMOHAJIBLHOIO 0JIaronoJIyYns:

NOHMMAaHUE U peaju3alus 3J0pOBOTO W 0e30MacHOro o0pasza KU3HU
(3m0poBOE  TUTaHWE, COOJIIOJICHHE TUTMEHWYECKHX TMpPaBWJI U HOPM,
cOamaHCHUpPOBAHHBIA PEXUM 3aHATHH W OTAbIXa, peryispHas Quandeckas
aKTUBHOCTb), OEpEXKHOTr0, OTBETCTBEHHOI'O W KOMIIETEHTHOIO OTHOUICHUS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3/10POBBIO;

MOHMMAHUE LEHHOCTH MPAaBUJI HWHIWBUAYAIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOro MOBEICHUS B CUTYallUsAX, YTPOKAIOIINX 3J0POBBIO U KU3HU JIIOJIEH;

OCO3HAHHWE MOCIEACTBUN M HENPUITHS BPEAHBIX MPUBBIYEK (YMOTPEOICHUS
aJIKOT0JIsl, HAPKOTHKOB, KYpPEHHUS);

6) Tpy10BOI0 BOCTIMTAHMSI:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBA, TPYI0IIO0HE;

TOTOBHOCTh K AKTHUBHOHN JESTEIBHOCTU TEXHOJOTUYECKOM M COLMAIBHON
HaIlPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSTEIBHO
BBIIIOJIHATH TAKYIO JIESITEIIBHOCTD;

UHTEpEC K pa3inyHbIM chepaM MpodhecCHoHATbHON JEesTENIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  pealn30BbIBATH
COOCTBEHHbIE KU3HEHHBIE TIJIaHbL;

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHHI0O W CaMOOOpa30BaHUIO Ha
MPOTSIKECHUN BCEU KU3HH;

7) 3K0JIOTM4YECKOT0 BOCIIUTAHMSA

HKOJIOTUYECKU 1EJIECO00pa3HOEe OTHOLIEHHE K MPUPOJIE KaK HCTOUHHKY
YKU3HHU Ha 3eMJie, OCHOBE €€ CyIleCTBOBAHUS;

NOBBIUICHHE YPOBHS SKOJOTMYECKOM KYJIbTYphl: MPHOOPETEHUE OIbITa
IUIAHUPOBAHMS TIOCTYNIKOB M OLIEHKM MX BO3MOXXHBIX IIOCIEACTBUU IS
OKPYKaIOUIEN CPEIbl;

OCO3HAaHHME TJI00aTBHOrO XapakTepa 3KOJIOTMUECKMX MpoOJeM M IMyTed HuX
pelLIeHHS;

CIIOCOOHOCTh HUCIOJIb30BaTh MpUOOpETaeMble TPH HU3YYCHUU OHOJIOTHH
3HaHWS W YMEHMsS MpU pEIICHUH NpoOJieM, CBSA3AHHBIX C pPalMOHAIbHBIM
MPUPOJIOTNIOIB30BaHUEM  (COOJIIOICHUE  MpaBWI  TOBEACHUS B TPUPOJE,
HaIpaBJICHHBIX HA COXpPAaHEHUE PABHOBECHS B HKOCHUCTEMAX, OXpaHy BHUIOB,
AKOCHUCTEM, OrOochephl);

AKTUBHOE  HEINpUIATHE JEWCTBUM, NPUHOCAIIMX BpPEH  OKPYXkKaAIOUIEH
IPUPOJIHON cpezie, YMEHHE MPOTHO3UPOBATH HEOJIATOMPHUITHBIE IKOJIOTUYECKUE
MOCJIEICTBUS MPEANPUHUMAEMBIX ACHUCTBUHN U MPEIOTBPAILATH UX;



HaJIMYue Pa3BUTOr0 SKOJIOTUYECKOTO MBIIIJIEHUS], IKOJIOTUUYECKON KYJIBTYPHI,
ombITa NEATEeIbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIbHOM, KOMMYHUKATUBHOM M COLIMAIIBHOM
MIPAKTUKE, TOTOBHOCTH K YYACTHIO B IPAKTHUUECKOMN NIESITENBHOCTH SKOJIOTHYECKON
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHPOBAHHOCT, MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU M OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOTO Ha JUajore
KYJbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUPE;

COBEPUICHCTBOBAHUE SI3BIKOBOM W YMTATEIBCKOW KYJbTYpPbl KaK CPEACTBa
B3aMMO/ICHCTBUSI MEXKTY JIIOJbMH U MIO3HAHUS MUDA;

NMOHMMAaHUE cheruduKd OWOJIOTMM KaK HayKH, OCO3HAHHUS €€ poJid B
bopMHpPOBaHUN PAIMOHATIBLHOTO HAYYHOTO MBIIIICHUS, CO3[@HUU IIEJIOCTHOTO
npeacTaBiieHuss 00 OKpyKaloleM MHpPE KakK O €AMHCTBE MPHUPOJIbI, YeIOBEeKa U
oOl1lecTBa, B TO3HAHWU MPHUPOJHBIX 3aKOHOMEPHOCTEM W PEIICHUH MpoOieM
COXpaHEHHUS IPUPOIHOTO PABHOBECHS,

yOEeKAEHHOCTh B 3HAUYUMOCTH OUOJOTUU JJIsi COBPEMEHHOW IUBUIM3ALINM:
oOecrieyeHuss HOBOI'O YPOBHS PAa3BUTHSA MEAUIIMHBI, CO3/aHHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pelIaTh  PECypCHbIe  MPOOJIEMBI  Pa3BUTHS
YEeJI0BEYECTBA, MOMCKA MyTEHl BhIXOJIa U3 TII00ATBHBIX IKOJOTHUECKUX MPOOIeM U
obecrieueHus: mepexoja K  yCTOMYMBOMY  Pa3BUTHIO,  PalMOHAIBLHOMY
WCITIOJIb30BAHUIO TPUPOJIHBIX PECypcoB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIINIEHUs OOIIEeH KyJbTYpbl, €CTECTBEHHO-HAYyYHONH T'paMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIILHOM T'PaMOTHOCTU oOydarommxcs, (GopMupyeMoi
IPU U3y4YEeHUU OMOJIOTHH;

MOHMMAHHUE CYUIHOCTU METOJIOB IMO3HAHMS, UCTOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTH WCIOJb30BaTh TMOJIydaeMble 3HaHMS [JIs aHajiu3a U
OOBSICHEHUS SIBJICHUIN OKPYXKAIOIIETO MUpPa U MPOUCXOJAIIUX B HEM HU3MECHEHUH,
yMEHHE JenaTh OOOCHOBAHHBIC 3aKJIOUEHUSI HAa OCHOBE HAay4yHbIX (PaKkToB U
MMEIOIIUXCS JAHHBIX C [IEJIbIO MOTYYEHHUS JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHMS JIs
peleHus Tpo0JIeM B peaabHbIX )KU3HEHHBIX CUTYaIUsX;

OCO3HAHHUE IIEHHOCTH HAy4YHOW JAESATEIbHOCTH, TOTOBHOCTh OCYIIECTBISATH
MPOEKTHYIO U UCCIIEA0BATENbCKYIO AESITEIbHOCTh NHIUBUAYAJIBHO U B TPYIIIE;

TOTOBHOCTh W  CIOCOOHOCTh K  HENPEpPhIBHOMY  OOpa30BaHUI0 U
caM000pa30BaHNI0, K aKTUBHOMY IIOJTYYEHHIO HOBBIX 3HAHWUW MO OWOJIOTHHU B
COOTBETCTBHHM C KM3HEHHBIMHU OTPEOHOCTAMM.



METANIPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHbIE Pe3yIbTaThl OCBOCHMS Y4eOHOTO mpeaMeTa «buosorus»
BKJIIOYAIOT: 3HAYUMble JIsI (OPMHUPOBAHHMS MHUPOBO33PCHHS OOyJarONTUXCS
MEXIUCIUIUTMHAPHBIE (MEXKIPEIMETHBIC) OOIEHAYYHbIC MOHITHS, OTPaKAIOIINE
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa H CHEeNU(PHKYy METOJOB TO3HAHUS,
UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (BEILIECTBO, SHEPTHUs, SABJICHUE, MPOIECC,
CHUCTEeMa, Hay4dHbIH (DaKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
HcclieJoOBaHUE,  HAOJIOJICHHE, M3MEpPEHHE, JOKCIEPUMEHT W  JApYyrue);
YHUBEpCaAJIbHbIE y4eOHbIE JCHCTBHS (IIO3HABaTENIbHbIE, KOMMYHUKATHBHBIC,

PETYJISTUBHBIE), 00ecIeynBaroIIne (dbopmupoBaHue (GyHKIIMOHATBHON
FPAMOTHOCTH W  COLUMAJIbHOM KOMIETEHUMU OOYYalolUXCs; CIIOCOOHOCTh
oOyuaronmxcs UCIIOJIB30BaTh OCBOCHHBIE MEXIUCLUIUIMHAPHBIE,

MHUPOBO33pEHUYECKHE 3HAHMSI W  YHUBEpCAJbHblE yueOHbIE JEWUCTBUA B
ITO3HABATEIILHON U COLMAIIBHON MPAKTHKE.

B pesynbrare wu3ydeHus OHOJIOTMM Ha YpPOBHE CPEIHEr0 OOIIEero
oOpasoBanust y oOyuwatomierocss OyayT c(OpMHUpPOBaHbl IO3HABATEJIbHBIC
yYHHUBEpCaJbHble yueOHbIE AEMCTBYSI, KOMMYHUKATUBHbIE YHUBEPCAJIbHbIE YUeOHbIE
NEHCTBUS, pPEryJISATUBHBIC YHUBEpCAlbHbIE Y4YeOHbIE JIEHCTBUS, COBMECTHAas
NEeSATEIbHOCTbD.

MertanpenMeTHbIE PE3yJbTaThl OCBOCHHSI IMPOTPAMMBI CPEIHEro OOIIEro
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJIbHBIMH y4eOHBIMU NMO03HABATEJbHBIMH
NeCTBUSIMM:

1)0a30Bble JIOrHYeCKHUE TeHCTBUA:

CaMOCTOATENbHO  (QOPMYyJIHMpPOBAaTH U aKTyaJIU3UpOBATH  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh IMPU OCBOCHHWHM 3HAHWW NPHUEMBI JIOTMYECKOTO MBIIUICHHUS
(aHanu3a, cuHTE3a, CPaBHEHMS, Ki1acCU(UKaAIIUU, 000OIICHUS ), PACKPBIBATH CMBICIT
OMOJIOTMYECKUX MOHATHM (BBIACIATh UX XapaKTEpHbIC MPU3HAKU, YCTAHABIUBATH
CBSI3U C IPYTUMH MTOHATUSAMH);

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

UCITIOJIb30BaTh OMOJIOTUYECKUE MOHATHUS JUIsl OOBsICHEHUS (DAKTOB W SIBJICHUMN
YKUBOU IIPUPOLBI;

CTPOUTH JIOTMYECKHE PACCYXIEHUS (MHIYKTUBHBIE, JEAYKTHUBHBIE, IIO
aHAJIOTMM), BBIABIIATH 3aKOHOMEPHOCTH M NIPOTHUBOPEYHS] B PAacCCMATPUBAEMBIX
ABJICHUSIX, (DOPMYIIMPOBATH BHIBOIbI U 3aKIIOUEHUS;

NPUMEHSTH CXEMHO-MO/IeJIbHbIE cpencrtea Ui MIPEICTABIICHUS
CYILLIECTBEHHBIX CBSI3€i M OTHOLIEHUH B M3y4aeMbIX OMOJOTMYECKUX OOBEKTaX, a



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

pa3pabaThiBaTh IUIAH PEIICHHS] MPOOJIEMBbI C YU4ETOM aHAIM3a WMEIOIIUXCS
MaTepUaIbHbIX U HEMATEPUAJIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JESITENILHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLICHUBATh PUCKHU TIOCIIEICTBUN ACSITETbHOCTH;

KOOPAMHUPOBATh M  BBINOJNHATH pabOTy B  YCIOBHUAX  pPEaIbHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOI'O B3aUMOJEHCTBYS;

pa3BUBaTh KPEaTUBHOE MBIIICHUE NIPU PELIEHUH KU3HEHHBIX IPOOJIEM.

2)0a30Bbl€e HCCJIEI0BATEIbCKHE AeliCTBUS:

BJIa/IETh HaBBIKAMU Y4€OHO-HUCCIIEI0BATENbCKON U MMPOCKTHON JESTEIBHOCTH,
HaBBIKAMHM  pa3peuieHusi MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY IIOMCKY METOJIOB PELICHMsI PAKTUYECKUX 3a/1a4, IPUMEHEHHUIO
Pa3IMYHBIX METOJI0B MO3HAHUS;

UCTIONB30BaTh PAa3jMyYHbIe BUABI JESATEIBHOCTH IO TMOJYYEHHUIO HOBOTO
3HAHWs, €ro WHTEPIpETalluH, MPeoOpPa30BaHUI0O M MPUMEHEHHIO B YUEOHBIX
CUTYaIUsX, B TOM YHUCIIC TIPHU CO3JaHUH YUEOHBIX M COITMAIBHBIX TPOEKTOB;

(GopMUpPOBATh HAYYHBIM TUI MBIIUICHUS, BIaJI€Th HAYYHOW TEPMUHOJIOTHUEH,
KJIIOYEBBIMU MTOHATHSIMH U METOJIaMU;

CTaBUTh M (OpPMYIUpOBaTh COOCTBEHHBbIE 3aJaul B 00pa30BaTEIbHOU
JIESITEIbHOCTH U YKU3HEHHBIX CUTYAIIHIX;

BBISIBJISITH TNPUYMHHO-CIICACTBEHHbIE CBSI3M W aKTyaJM3UpOBaTh 3ajaauy,
BBIIBUTaTh TUINOTE3Y €€ pelIeHHs, HaXOAWTh apryMEHThl Ui JI0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 3a/1aBaTh apaMeTpbl U KPUTEPUHU PELICHHUS;

aHAIM3UPOBaTh TOJYYCHHBIE B XOJE peHICHHs 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh PUOOPETEHHBIN OTIBIT;

OCYUIECTBJISTh LEJIECHANPABICHHBIA MMOUCK IEPEHOCa CPEACTB U CIOCOOOB
NEeNCTBUS B MPO(ECCUOHANBHYIO CPENY;

yMETh TMEPEHOCUTh 3HAHWS B TO3HABATEJIBHYIO U MPAKTHUECKYIO 00JacTu
KU3HEICSATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUS U3 Pa3HBIX YUEOHBIX MIPEIMETOB;

BBIIBUTATh HOBBIE WU, TpeJJiaraTh OPUTHHAIBHBIC TOIXOABI M PEIICHHUS,
CTaBUTH MPOOJIEMBI U 33/1a49H, TOMYCKAIOIINE aTbTePHATUBHBIC PEIICHHUSI.

3) pab6ora ¢ ungopmanmei:

OPUEHTHPOBATHCS B PA3IUUYHBIX UCTOYHHKAX MHPOPMAIMH (TEKCTe Yy4eOHOTro
nocoOusi, HAy4YHO-IIOMYJIIPHOM JuTeparype, OHOJOTMYECKUX CIIOBapsiAX U
CTIPaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHETEe), aHAIM3HPOBAThH



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

bOopMyIMPOBaTh 3aNPOCHl U MPUMEHATH PA3JTMYHBIE METOJBI MPU TIOUCKE H
otbope Ouosorudeckor mHMOpPMaIMKM, HEOOXOUMOM JIJIsi BBITIOJHEHUST yUeOHBIX
3ajay;

MpUOOpETaTh OIBIT KCIOJIB30BaHUS HWH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHIA, COBEPIIICHCTBOBATH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS Pa3TMUHBIX
MOMCKOBBIX CUCTEM;

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

UCTIONB30BaTh HAYYHBIA S3BIK B KadecTBE CpeAcTBa mpu paboTe ¢
Ovonornyeckon HHPOpMALMEH: TMPUMEHATh XUMHUYECKUEe, (QU3nUecKue u
MaTeMaTU4YeCKUe 3HaKU W CHUMBOJBI, (HOpPMYJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CPE/ICTBA
HaTJISTHOCTH;

BIAJCTh  HaBBIKAMH  pacloO3HaBaHWS W 3aMATHl  WHOOpMAaIH,
uH(OPMAITMOHHON O€30MaCHOCTH JIMYHOCTH.

OgyaieHUe YHMBEPCAJIbLHBIMH KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1)o0menue:

OCYIIECTBIIATH KOMMYHHUKAIIMH BO BceX chepax KM3HU, aKTUBHO y4aCTBOBATH
B JMAJIOTE WJIM JMCKYCCHUU TIO CYIIECTBY OOCYyXaaemoil TeMbl (YMEHHE 3a/J1aBaTh
BOIPOCHI, BBICKA3bIBATh CYXKJEHUS OTHOCHUTEIILHO BBITIOJIHEHUS TpeiaraeMoun
3aJlay, YYUTHIBATh UHTEPECHI U COTJIACOBAHHOCTH IMO3UIIUNA JPYTHX y4aCTHUKOB
JMasora Wik JUCKYCCUN);

pacro3HaBaTh HEBEepOAJbHBIE CpEJCTBA OOIICHMS, TMOHUMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HHUKHOBEHWS KOH(JIMKTHBIX CUTYyaIuH,
YMETh CMSITYaTh KOH(JIMKTHI U BECTH ITEPETOBOPHI;

BJIQ/IETh PA3IMYHBIMH CHOCOOaMM OOINEHWS W B3aUMOJICHCTBHUS, MMOHMMATH
HAMEPEHUS IPYTUX JIOJIeH, IPOSBIATH YBAKUTEIBHOE OTHOIIICHHE K COOECETHUKY
U B KOPPEKTHOU Popme (hopMyaupoBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO U JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHHSI C HCIIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2)coBMeCTHaA 1eITEJIbHOCTD:

MMOHMUMATh M HCIIOJIL30BaTh MPEUMYIECTBA KOMAHIHONW M WHIWBHUIYaIbHOM
paboThI IPU pelIeHUU OUOIOTHUUYECKON MPOOIIeMbI, 000CHOBBIBATH HEOOXOIMMOCTh
MPUMEHEHUS TPYITIOBBIX (DOPM B3aMMOICHCTBUS MPU PEIICHUH YISeOHOU 3a/1a4u;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX JEUCTBHH C yd4€TOM OOIIUX
WHTEPECOB M BOBMOKHOCTEH KaXKJIOTO YJieHa KOJUICKTHBA,



IIPUHAMATh L€IM COBMECTHOW  JACATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh ACHUCTBUA NO €€ ITOCTHKEHUIO: COCTABIISITH IUIAH JEHCTBUM,
pacnpenensaTb poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaThb pe3YJIbTaThl
COBMECTHOI paboTHI;

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

Ipe/ularatb HOBBIE IIPOEKTHI, OLEHHWBATh HAECU C IMO3ULIUU HOBU3HBI,
OPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

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

OBJiaieHre YHUBEPCAIbHBIMH PeryJsSTUBHBIMU ACHCTBUAMM:

1)camoopranusanus:

UCIOJIb30BaTh OHMOJIOTMYECKUE 3HAHUS Ul BBIABICHUS MpPOOJEM M HX
pELICHUs B )KU3HEHHBIX U YU€OHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIC
YCTAHOBKM B CBOMX JECHCTBHUSAX M IOCTYIIKax IO OTHOLIECHHIO K KMBOM IMPHUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIINX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH ITO3HABATEIBHYIO JIEATEIIBHOCTD, BBIABIATH
npo0JieMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 337a4ul B 00pa30BaTEIbHON
JEATEIIBHOCTH U )KU3HECHHBIX CUTyalUsX;

CaMOCTOATENILHO COCTABJISITH IUIAH pPELICHUS MpoOJieMbl €  YYETOM
UMEIOIITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MIPEATIOYTCHU;

J1aBaTh OLICHKY HOBBIM CUTYaLMsIM;

paciupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JienaTh OCO3HaHHBIM BbIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
34 pEILICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

CocoOCTBOBAaTh (POPMHUPOBAHUIO M MPOSBICHUIO LIMPOKON HpyAHLIMH B
pa3HbIX 00JIaCTAX 3HAHWUW, TMOCTOSHHO TOBBILIATH CBOM OOpa3oBaTEIbHBIA U
KYJBTYPHBIN YPOBEHb.

2)CaMOKOHTPO.Ib:

JlaBaThb OLEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTHUBBI B JIESTEIBHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJILTATOB LEISAM;

BJIAJE€Th HABBIKAMM  IIO3HABATENbHON  peduieKCMH Kak  OCO3HAHMS
COBEpIIAEMBIX JEUCTBUA M MBICIUTENBHBIX MPOLECCOB, HMX pE3yJbTaTOB U
OCHOBaHUi, UCNOJIb30BaTh NPUEMBI peduieKCUM IJsi OLEHKH CUTYyalluu, BbIOOpA
BEPHOI'O PEILLICHHS;

YMEThb OLICHUBATb PUCKUM U CBOEBPEMEHHO IPUHUMATh DPELICHHs 110 HX
CHIKEHHIO;



IIPUHAMATh MOTMBBI M apPryMEHTBl JPYTMX [PU AHAIU3E PE3YJIbTAaTOB
NEATEIbHOCTH;

3)npuHsiTHE ce0A M APYTrUX:

IPUHUMATH ce0sl, TOHUMasi CBOM HEIOCTATKH U JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AaHAIN3E pPe3yJIbTaTOB
NEATEIbHOCTH;

IPU3HABaTh CBOE MPABO U MPABO APYIHMX HA OIINOKHU;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

IMPEAMETHBIE PE3YJ/IBTATDBI

[IpenMeTHbIe pe3yabTaThl OCBOCHHUSI COJIEpXKaHUSI Y4eOHOro MpeaMera
«buonorus» Ha yrIyOJIEHHOM YpPOBHE OpPHUEHTHUPOBaHbI Ha oOecrledYeHue
npobuapHOro  o0yueHus:  oOydaronuxcss — Owojmormu. OHHM  BKJIIOYAIOT:
cnenuuyeckue st OMOJIOTUH HAYyYHBIC 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUH 11O
OCBOCHHIO, UHTEPIIPETALMN U MPEOOpPa30BAHUIO 3HAHUM, BUABI ACATEIBHOCTU IO
MOJTYYEHUIO HOBBIX 3HAHUU W UX MPUMEHEHUIO B PA3JIMYHBIX YUE€OHBIX, a TAKXKE B
peaNbHBIX XWU3HEHHBIX cuTyauusx. [IpenmeTHbie pe3yabTaThl MPEACTABICHBI IO
roJiaM U3y4eHUsl.

[IpeameTHbIe pe3yNbTaThl OCBOCHUS yueOHOro mpeamera «buonorus» B 10
Kacce NOJIKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECT€ U POJU OUOJOTUU B CHUCTEME
€CTECTBEHHBIX HAayK, B ()OPMHPOBAHUU €CTECTBEHHO-HAyYHOW KapTUHBI MHUpa, B
MO3HAHWM  3aKOHOB TPHUPOABI U  pEHIeHWH TpoOJieM  palHroHaIBLHOTO
MIPUPOJIOTIOIB30BaHUs, O BKJIAJE POCCUICKUX M 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OnoIorny;

BJIAJCHUE CHUCTEMOM OWOJIOTMYECKUX 3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIAraoNe OHOJIOTHYECKUE TEPMHUHBI U TOHATUSA (KU3Hb, KIIETKA,
OpraHu3M, MeTaboJIM3M, TOMEOCTa3, CaMOPETYISIUs, CaMOBOCIIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, U3MEHUYUBOCTh, POCT U Pa3BUTHE), OMOJOTHYECKUE TEOPUU
(xnetounast teopus T. llIBanna, M. llIneitnena, P. BupxoBa, xpoMocomHas Teopust
HaciencrBeHHoctu T. Moprana), yuenus (H. W. BaBwioBa — o 1neHTpax
MHOTOOOpa3usi Y  TMPOUCXOXKICHUS  KYyJbTYPHBIX  pacTeHHWil),  3aKOHBI
(emnHOOOpa3usi MOTOMKOB TEPBOTO TOKOJIEHHUS, PACIICIICHUS, YUCTOTHI TaMer,
HE3aBUCUMOTO HacienoBanuss [. MeHzgens, TOMOJOTMYECKUX PAIOB B
HACJIEICTBEHHOM U3MEHYNUBOCTH H. n. Basunosa), IIPUHIIATIBL
(KOMILIEMEHTapHOCTH);

BJIaJICHUE OCHOBHBIMHU METOJIaMH HAy4YHOTO MO3HAHUS, HCIOJIb3YEMbIX B
OMOJIOTMYECKUX HCCIEJOBAHUSX KUBBIX OOBEKTOB (OMHCaHUE, HW3MEpPEHHUE,
HaOJII0/IeHNE, DKCIIEPUMEHT);



YMEHHE BBIICATH CYIIECTBEHHbIC MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
IYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM YHCIIE
OaxTepuit, rpuOOB, pacTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPTaHOB U CUCTEM
OpPraHOB pAacTEHUll, >XUBOTHBIX, YEJOBEKA, IPOLIECCOB >KU3HENEATEIbHOCTH,
IPOTEKAIOLIUX B OpraHU3Max PACTEHUH, KUBOTHBIX U YEJIOBEKAa, OMOJIOTMUECKUX
MPOIIECCOB: 0OMEHA BeUIeCTB (METab0IM3M), MPEBPAILLCHUSI SHEPTUU, OpOKEHUS,
aBTOTPO(PHOTO U reTepOoTPOPHOro TUIOB MUTAHUS, GOTOCHHTE3a U XEMOCUHTE3A,
MUTO3a, M€H03a, raMeToreHes3a, SMOpHOreHes3a, MOoCTIMOPHUOHAIBHOTO Pa3BUTHA,
pPa3MHOXKEHHS,  HMHJIMBUIYaJBbHOTO  PAa3BUTUS  OpraHu3Ma  (OHTOreHe3a),
B3aMMOJIEHCTBUSI T€HOB, FETEPO3UCA, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTAaHABIMBATh B3aMMOCBSI3M MEXAY OPraHOMJAMHU KIETKH M UX
(GYHKIIUSMHU, CTPOCHHEM KJIETOK pa3HbIX TKaHEd M WX (QYHKIUSIMH, MEXIY
OpraHaMd U CHCTEMaMU OpraHOB Yy pPAacTEHMM, >KMBOTHBIX M YEJIOBEKa U UX
GYHKIUAMHU, MEXAY CHCTEMaMH OPraHoB U HMX (QYHKIMSIMH, MEXIy >STanamu
oOMeHa BEIIEeCTB, 3TallaMU KJIETOYHOTO IMKJIA U )KU3HEHHBIX I[IUKJIOB OPTaHU3MOB,
TanaMu 3MOpPUOHAIBHOTO Pa3BUTHUS, T€HOTUIOM U (HEHOTUNIOM, (PEHOTHUIIOM U
(dbakTopamu cpebl OOUTaHUS;

YMEHHE BBISABIATH OTJIMUYMUTEIbHbIE NPU3HAKU KUBBIX CHCTEM, B TOM YHCIIE
pacTeHM, )KUBOTHBIX U YEJIOBEKa;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIINE AapTyMEHThI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JUJISl JIOKA3aTeIhCTBA POJCTBA OPTaHU3MOB Pa3HBIX
CUCTEMaTUYECKUX TPy,

yYMEHHE peniaTb OMOJIOTUYECKUE 33]Ja4H, BBISBISATH NPUUMHHO-CIIEICTBEHHbIE
CBSI3U MEXAY UCCIIEyeMbIMU OHOJIOTMYECKUMHU IPOLECCAaMU U SBJICHUSMU, 1€TaTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH TOJIYY€HHBIX PE3yJbTaTOB;

YMEHUE BBINOJIHATh JIA0OPATOPHBIE M MPaKTUYECKHUe padoThl, COOMHOAATH
npaBuiIa npu padboTe ¢ ydeOHbIM 1 J1a00paTOPHBIM 000PYI0BAHUEM;

YMEHHME BBIIBUraTh TUIOTE3bl, MPOBEPATh MX SKCIEPUMEHTAIBHBIMU
cpencTBamMu, (GoOpMyIupys Ledb HCCIEIOBAHMS, aHaJU3UPOBATH IMOJYYCHHBIC
pe3yNbTaThl U AENaTh BBIBOJIBL;

YMEHHUE Yy4YacTBOBaTh B y4e€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMoJIoruw,
HKOJIOTUM U MEIUIIMHE, NMPOBOJUMON Ha 0a3ze HIKOJIbHBIX HAayYHbIX OOILECTB, U
nyOJIMYHO  TPEICTaBIATh  MOJYYEHHBIE  pe3yslbTaThl Ha  YYEHHMYECKHX
KOH(epeHusX;

YMEHHE OIICHUBATh JITHUYECKHE AaCTEeKThl COBPEMEHHBIX HCCJICIOBAaHUN B
obmactu  OuosorMd ¥ MEAMIMHBI  (KJIOHMPOBaHHME,  HMCKYCCTBEHHOE
OIJIOJJOTBOPEHHE, HANpPaBIEHHOE W3MEHEHHWE T'€HOMa U CO3JaHHE TPAHCTCHHBIX
OpraHU3MOB);



YMEHHE OCYIIECTBISITh OCO3HAHHBIM BBIOOp Oyaymiei mnpodeccruoHaIbHON
JESITEIbHOCTH B 00JIACTH OMOJNIOTMH, MEIAUIMHBI, OMOTEXHOJOTUH, BETEPUHAPUH,
CEJIbCKOTO XO03S1CTBa, MUIIEBOM MPOMBIIIJIEHHOCTH, YIrAyOiasTh MO3HABATEIbHBIN
WHTEpEC, HAIIPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIONIEH npodeccuu 1
MPOJIOJDKEHNE  OMOJOTMYECKOro oOpa3oBaHMs B OpraHU3AlMSIX  CPEAHETro
po(hecCHOHATFHOTO U BBICIIETO 00pa30BaHUsI.

[IpenMeTHbIe pe3yiabTaThl OCBOEHUs yueOHOro mpeameta «buonorus» B 11
Klacce NOJIKHBI OTPaKAaTh:

cOPMHPOBAHHOCTh 3HAHUW O MECT€ W POJM OHOJIOTMM B CHCTEME
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHMM COBPEMEHHOM €CTECTBEHHO-HAyYHOU
KApPTUHBI MHpA, B IIO3HAHUHM 33aKOHOB MPHUPOABI M PEHICHUH 3SKOJOTUYECKUX
npoOJeM 4YeloBEeuecTBa, a TaKKe€ B PEUNIEHMH BOIPOCOB PALMOHAIBLHOTO
PUPOOIOIH30BaHUs, U B (HOPMUPOBAHUM IIEHHOCTHOTO OTHOILICHUS K MPUPOJIE,
OOIIECTBY, YEJIOBEKY, O BKJIAJE POCCHUICKUX M 3apyOekKHBIX yUEHBIX-OMOJIOrOB B
pa3BUTHE OMOJIOTHH;

YMEHUE BIAJIETh CUCTEMOM OHMOJOTMYECKHX 3HAaHUW, KOTOpas BKIIOYAET
ONpEJENeHUs] M IOHUMAHUE CYIIHOCTH OCHOBOIOJIATAIOMIUX OHUOJIOTHYECKUX
TEPMUHOB W MOHATUH (BHJI, 3KocucTeMa, Ouocdepa), OMOJOTMYECKUE TEOPUU
(aBomroniionHas teopust Y. J[apBuHa, CUHTETUYECKAs] TEOPHUS IBOJIIOIUH), YUCHUS
(A. H. CeBepiioBa — 0 myTsx U HampasieHusx 3Bomtouun, B.M. Bepuaackoro — o
ounocdepe), 3akoHbl (reHetuueckoro paBHoBecust [[x. Xapau u B. BaiinOepra,
3apoabiieBoro cxojacrea K. M. bopa), mpaBuna (munumyma HO. Jlubuxa,
HKOJIOTHYECKON MHpaMUJIbI JHEpruu), rumnoressl (rumoresa «mupa PHK» V.
['un6epra);

yMEHUE  BJIaJE€Th  OCHOBHBIMM  METOJAAaMU  HAYYHOTO  IO3HaHUS,
UCIOJIb3yEMbIMH B OMOJIOTUYECKUX MCCIIEI0BAHUAX KUBBIX OOBEKTOB U IKOCUCTEM
(omucanue, U3MepeHue, HaONIOJCHHUE, SKCIEPUMEHT), CIocOO0aMu BBISBICHUS U
OLICHKH aHTPOIIOTE€HHBIX U3MEHEHUH B IPUPO/IE;

YMEHUE BBIIEHATh CYIIECTBEHHbIE NPHU3HAKH: BHJIOB, OHMOT€OLEHO30B,
PKOCUCTEM U Ouocdepbl, CTaOUIU3UPYIONIETO, IBUXKYIIETO W Pa3pbIBAIOIIETO
€CTECTBEHHOT'O ot0opa, aJIONaTPUYECKOro u CUMITIaTPUYECKOTO
BUI000pa30BaHus, BIUSHUS IBMKYITUX CHJI SBOJIONNUN HA T€HO(OH]I TIOMYJISITUH,
IPUCIIOCOOJIEHHOCTH OPTaHMU3MOB K Cpefie OOWTaHUs, YepeIOBaHuUsl HANPaBICHUMN
HBOJIIOIMH, KPYTOBOPOTA BEUIECTB U MOTOKA SHEPTHH B 3KOCHCTEMAX;

YMEHUE YCTAHABJIMBATh B3aUMOCBA3M MEXAY TMpOIECCaMU HBOJIIOIUH,
JBIKYIIMMH CUJIAMU aHTPONOreHe3a, KOMIIOHEHTAaMU Pa3JIMYHBIX 3KOCUCTEM H
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHHE  BBISIBISATh  OTJIMYUTENbHBIE  MPU3HAKM  JKUBBIX  CHUCTEM,
MPUCIIOCOOJICHHOCTh BUJIOB K Cpefie OOMTaHWs, aOUOTUYECKUX U OMOTHYECKHUX



KOMIIOHEHTOB ~ 9KOCHCTEM, B3aWMOCBSI3€M OpPraHM3MOB B  COOOIIECTBax,
AHTPOITOTEHHBIX U3MEHEHUN B SKOCUCTEMAaX CBOECH MECTHOCTH;

YMEHUE WCIOJIb30BaTh COOTBETCTBYIONINE apPTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO M CHMBOJIMKY JJIsl J0Ka3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX
CUCTEMATUYECKUX TPYII, B3aUMOCBSA3U OPTraHU3MOB U CpeJibl OOUTAHUS, €AMHCTBA
YEeJIOBEUECKMX pac, HEOOXOIMMOCTH COXPAaHCHHS MHOTo00pa3us BHUIOB U
HKOCUCTEM KaK YCIIOBHUS COCYIIECTBOBAHMSI IIPUPOJIBI M UETIOBEUYECTBA;

yMEHHUE peliaTb OMOJIOTUYECKUE 3aa4d, BBISABISITh IPUUUHHO-CIIEICTBEHHbIE
CBSI3U MEXKJIy UCCIIEAYEMbIMU OMOJIOTUYECKUMHU MPOIECCAMU U SBJICHUSIMHU, J1€71aTh
BBIBOJIbI M IPOTHO3bI HA OCHOBAHUU TIOJYUYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBINOJIHATh JTA0OPATOPHBIE M IpPaKTUYECKHE padOThl, COOIMHOAATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, IMPOBEPSITh HUX OKCIEPUMEHTAIBLHBIMU
cpencrtBamu, GOpMyIHpYs IEJb HCCIEIOBAaHUS, aHAJTU3UPOBATH IOIYUYCHHBIC
PE3yNbTATHI U ICNIaTh BEIBOBL;

YMEHHE Yy4YacTBOBaTh B y4E€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMOJIOrHH,
OKOJIOTUU W MEIWIIMHE, MPOBOJUMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, U
nyONUYHO  TPEACTaBIATh  MOJYYEHHBIE  PE3yJbTaTbl HAa  yYEHUYECKHX
KOH(epeHIusX;

YMEHHUE OIEHWBATh THIOTE3bI M TEOPUH O TIPOUCXOXKICHUHN JKU3HU, YEITOBEKA
U YEIIOBEYECKUX pac, O MPUYMHAX, MOCICACTBUAX M CIOCO0aX MPea0TBpAICHUSI
ri100aabHBIX M3MEHEHUH B Onocdepe;

YMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBHIOOP Oyayied mnpodeccrnoHaTbHON
JESATEILHOCTH B 00JIaCTU OMOJIOTUH, SKOJIOTUH, TTPUPOIOTIOIH30BAHUS, MEIUIINHBI,
OMOTEXHOJIOTHH, TICUXOJIOTUH, BETEPUHAPHH, CEIHCKOTO XO3SHCTBA, MHUIICBOM
MIPOMBITIUICHHOCTH, YTIyOJIATh TIO03HABATEIbHBI WHTEpPEC, HAIMpaBJICHHBIM Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYWOIIEH  mpodeccu U MPOJAOHKCHHE
OMOJOTHYECKOTO 00pa30BaHUs B OPTaHU3AIUSAX CPEAHETO MPO(PECCHOHATBHOTO U
BBICIIIETO 00pa30BaHUsI.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KonuyecTBo yacos DJIEeKTPOHHBIE
HaumeHoBaHue pa3aesioB u TeM (uudpossbie)
Ne /o Kontpoabnbie  IlpakTuueckue
NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypes:
1 buoiorus kak Hayka 1
2 JKuBble cuCTEMBI U UX U3yUYEHUE
3 buonorus knetku 0.5
4 XHUMHYECKask OpraHu3anus KIETKN 10
5 Ctpoenue u GyHKIMH KIETKH 8 2
6 OOMeH BelleCcTB U peBpallieHue S3HEPTUU B 9 |
KJIETKE
7 HacnenctBennas uadopmarus u 9 0.5
peanu3anus e€ B KIETKE
8 JKu3HeHHBIN MK KIETKH 6 1
9 Crpoenue u GyHKIUU OPraHU3MOB 17 1.5
10 Pa3sMHOXeHUE U pa3BUTHE OPraHU3MOB 8 1.5
1 ['eHeTnKa — HayKa O HaCJIEICTBEHHOCTH U ) 0.5
M3MEHYUBOCTH OpPraHU3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHUYHBOCTH 6 1
14 I'eneTuka yenoseka 3 0.5
15 Cenekuusi OpraHn3MoOB 4 1
16 buoTtexHonorus u CHHTETHYECKass OMOTIOTHs 4
17 Pe3epBHOE Bpems 1




OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

102

13



11 KJIACC

KonuyecTBo yacos DJIEeKTPOHHBIE
HaumeHoBaHue pa3aeioB 1 TeM (uudpossbie)
Ne n/m Kourpoububie IIpakTHyeckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
| 3apokeHUE U Pa3BUTHE 3BOJIOLMOHHBIX 4
MPEJICTABICHUI B OMOJIOTUI
2 Mukpo3BOIIOLHUS U €€ PE3YNIbTAThI 14 2
Makpo3Bostonus 1 €€ pe3yabTaThl 6
[IpoucxoxxaeHue u pa3BUTUE )KU3HU Ha
4 p A p 15 1.5
3emie
5 [IpoucxoxaeHue yeaoBeKka — aHTPOIOreHe3 10 1
DKOJI0oTUsl — HayKa O B3aUMOOTHOILIEHUSX
6 OpraHU3MOB M HaJJOPIaHU3MEHHBIX CUCTEM 3 0.5
C OKpY’Karollei cpeaoi
Opranusmsl 4 cpesja 0OuTaHUs 1.5
OKoJI0rus BUJOB U MOIIYJISILUN 0.5
DKoJorust cood1EecTB. DKOJIOTHYECKUE
9 12 0.5
CUCTEMBI
10 Buocdepa — rimobanbHast skocucTemMa 6
11 YenoBek u OKpyKaromias cpeaa 6
12 PesepBHOE Bpems
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5







IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KonuyecTBo yacos DJIEeKTPOHHbIE
Ne ara udposBbie
n/n Tema ypoka Bcero Kontpoapueie  Tpakruueckue fll3y'{eﬂnﬂ :)Iﬁlt)bal;OBaTeﬂbHLIe
padoThI padoThI pecypes:
| buonorus kak KOMIUIEKCHAsI HAyKa U Kak |
4acTh COBPEMEHHOTO 00I1IecTBa
2 JKuBbl€ CUCTEMBI 1 UX CBOMCTBA 1
YpoBHEBas OpraHu3anus KUBbIX CUCTEM 1
4 Hctopust OTKpBITUS U U3YUEHUS KIIETKH. |
Knerounas teopus
Metoabl MOJNIEKYJIAPHON U KIETOYHON
6uonoruu. [IpakTnueckas padora
5 «3y4yeHne METO/I0B KJIETOYHON OMOJIOTHH | 0.5
(xpomarorpadusi, snekTpodopes, '
muddepeHanbHOe HEHTPUPYTHPOBAHUE,
[TLIP)»
6 XUMUYECKUN COCTAB KIETKU 1
7 MuHepanbHble BeIeCTBa KJIETKH, UX !
Ouonoruyeckas poib
Opranuyeckue BeIecTBa KJIETKH — OEJIKH.
g JlaGopaTtopHas pabota «O0Hapyx)eHne 1 0.5
OEJIKOB C IIOMOILBIO KaYECTBEHHBIX '
peaxkuuii»
9 CsaoiicTBa, ki1accuduxanys u GyHKuuu |

0O€eJIKOB




OpFaHI/I‘{eCKI/Ie BCIICCTBA KIICTKHU —

10
YIIIEBOJIbI

11 Oprannyeckue BEIECTBA KIETKUH —
JIUIIH 1B
Hyxkneunossie kucnorsl. JIHK u PHK.

12 JlaboparopHas pabota «lccrnenoBanue 0.5
HYKJIEMHOBBIX KHCJIOT, BBIJICJIEHHBIX U3 '
KJIETOK Pa3JIMYHbIX OPraHU3MOB

13 Crpoenne u pynkuuu ATO. [pyrue
Hykieosuarpudocharsr (HTD)

14 CexBenupoBanue JIHK. Metoapl
T€HOMHUKH, TPAHCKPUIITOMUKH, IPOTEOMUKHU

15 MeTto/1bl CTPYKTYPHOM OHONIOTHH

16 Tuns! knetok. [IpokapuoTnueckas KieTka
CtpoeHne 2yKapuOTUUYECKOM KIIETKH.

17 [TpakTuyeckas pabora «M3ydyeHue cBoicTB 0.5
KJIETOYHOM MeMOpaHbI»

18 IToBepXHOCTHBIN ammapar KJIETKH
OnHOMeMOpaHHbIE OPraHOUIbI KIETKH.

19 [TpakTtuyeckas pabora «M3ydenue
JIBUKEHUSI LIUTOTIa3Mbl B PACTUTENbHBIX 0-5
KJIETKax»
[TosnyaBTOHOMHBIE OpraHON/BI KJIETKHU:

20 MHUTOXOH/IPHH, TIacTU IbL. JITabopaTopHast
pabota «VccrnenoBanue miaasmMoiansa u 0-5
JIETUIa3MOJIN3a B PACTUTENBHBIX KIETKAX )

21 HememOpanHbIe OpraHoOU/IbI KJIETKH

22 Crtpoenue u GyHKINHA sipa




23

24

CpaBHUTEJIbHAS XapaKTEPUCTHKA KICTOK
sykapuort. JlabopaTopHas pabora
«M3ydeHue cTpoeHHsI KJICTOK Pa3IndHbIX
OpPraHU3MOB»

ACCUMWISIIINS ¥ TUCCUMUIIALIUS — JIBE
CcTOpOHBI MeTabomu3mMa. Turbel oOMeHa
BemecTB. JlabopaTopnas padora
«M3y4eHne KaTaIuTH4eCKON aKTUBHOCTH
(depMeHTOB (Ha IpuMepe aMHIIa3bl WK
Karasas3bl)»

0.5

25

depMeHTAaTUBHBII XapaKTep peakuii
KJIETOYHOTo MeTaboiau3Ma. JlaboparopHast
pabota «M3y4yeHue GpepMEeHTaTUBHOTO
paclieruIeHus HepOKCHIa BOJOPOA B
PACTUTCIIBHBIX U JKUBOTHBIX KJICTKAX)

0.5

26
27

benku-akTuBaTOpH! M OEIKU-UHTHOUTOPBI

ABTOTpOGHBIN TUIT OOMEHa BEIECTB

28

29

doTtocuHTE3
XemocunTes. JlabopatopHas pabota

«CpaBHeHHe MTpoLeccoB POTOCHHTE3A U
XEMOCHUHTE3a»

0.5

30

AHa3poOHBIC OpraHnu3Mbl. Buibl OpokeHusI.

JlaGopaTtopHnast pabota «CpaBHEHHE
MIPOIIECCOB OPOKEHUS U JIBIXAHUS

31

AspoOHBIE OpraHU3MBbL. JTaIlbl
SHEPreTH4ecKoro oOMeHa. JHeprus
MeMOPaHHOTO TPaJMeHTa MPOTOHOB.
Cunre3 AT®: Pa6ota npotonHoit AT®D-




CHHTAa3bl

O00011IeHNE U CUCTEMATU3AIMS 3HAHUH 110
teme "OOMEH BEIIECTB U MIPEBPAIICHHE

32 sHepru B kieTke" / KonTpoasHas pabora
o Teme "OOMEH BeIIeCTB M MPeBpalieHne
SHEpPruu B KJeTKe"

33 Peakuuu MatpuuHOro cUHTE3a

34 Tpanckpunuus — marpuunslii cuate3 PHK

35 Tpauncnsuus u e€ sTarnbl

36 Konnposanne amuHokucior. Poib
pubocom B OmocuHTe3e Oenka

17 Opranuzaius reHoMa y mpoKapuor u
JyKapuoT

18 MonexynsipHbIe MEXaHU3MBI YKCITPECCUHT
TE€HOB Y 3YKapuoOT
Bupycer — HekneTounbsie (OpPMBbI KUZHHU U

39 oOnuratHele napasuTsl. [IpakTnueckas 0.5
paborta «Co3aHnne MOJIEIN BUPYCa»

40 BupycHrble 3a0601eBaHus UYeI0BeKa,
JKUBOTHBIX, PACTEHUIN

41 HanorexHomornu B OMOJIOrMY U MEIUIINHE

42 JKn3HeHHBINH MK KIETKH

43 Matpuunsnii cuntes JTHK
Xpomocomsl. JTaboparopHast pabota

44 «3y4deHne XxpoMOCOM Ha TOTOBBIX 0.5
MHUKpOIIpenaparax»

45 JleneHue KJIeTKU — MHUTO3




THIIBI KIIETOK. KapI/IOKI/IHeS U IUTOKHWHC3.
Peryn;mml JKM3HCHHOI'O IMKJIa KJIICTOK.

46 JlaboparopHas pabota «HabmoaeHue 0.5
MHTO32a B KJIETKaX KOHYMKA KOpPEIIKa JTyKa
(Ha rOTOBBIX MUKpOIIpenapaTax)»
O0001eHre U cucTEMaTU3aLMS 3HAHUI 110
temaMm "Hacnencrsennas nHGpopmanus u

47 peanuzanus ee B kietke", "Ku3neHnnbrit
uka kietkn" / KoaTposbHas padoTa mo
teMme "Peakiuu MaTpu4HOrO CHUHTE3a"

48 OpranusM Kak €IMHOE 11eJ10€

49 Txanu pacrenuii. Jlaboparopnas padbora 0.5
«3ydyeHne TKaHel pacTeHUII» '
TxaHM )KUBOTHBIX U YEJIOBEKA.

50 JlaGopaTtopHast pabora «3yueHue TkaHeu 0.5
KUBOTHBIX»
Opransbl. Cucremsl opranos. JlaboparopHas

51 pabora «/3ydyeHne opraHoB IIBETKOBOI'O 0.5
pacTeHus»

52 Ornopa Tena opraHu3MoB

53 JIBrKeHne opraHn3mMoB

54 [Iuranue oprann3MoB

55 [TuTanne MO3BOHOYHBIX )KUBOTHBIX.
[TumeBapuTeNbHas CHCTEMA YellOBEKa

56 JIpIxaHue opraHu3MoB

57 JlpIxaHue MMO3BOHOYHBIX )KUBOTHBIX U
YeJoBeKa

58 TpaHcHOpT BEIIECTB Y OPraHU3MOB




KpOBeHOCHaH CUCTEMA ITO3BOHOYHBIX

59 JKUBOTHBIX U YEIIOBEKA

60 Brinenenue y opranu3zmMoB

61 3amuTa y OpraHu3MoB

62 NmMmmyHHas cucTema yenoBeka

63 PazapaxuMoCTh ¥ perynsiust y
OpPTaHU3MOB

64 ['ymopanbHast perynsiuusi 1 SHAOKPUHHAsS
CUCTEMa KUBOTHBIX U YEJIOBEKa

65 @®opMbl pa3MHOKEHUSI OPraHU3MOB

66 [TonoBoe pazMHOXEHKE

67 Meiios
l'amerorenes. O6pa3oBaHue U pa3BUTHE

68 MOJIOBBIX KJeToK. JIabopaTopHas paborta 0.5
«M3ydeHune cTpOeHHs MOJIOBBIX KJIETOK Ha '
TOTOBBIX MUKpPOIIpEapaTax»

69 NHmuBuyanbHOE pa3BUTHE OPraHU3MOB —
OHTOTEHE3

70 3akiaaka OpraHoB U TKaHEH U3
3apO/IBIIIEBHIX TUCTKOB
PocT u pa3BuTHE KHBOTHBIX.

71 JlaboparopHas pabota «BplsiBieHue 0.5
MPU3HAKOB CXOJCTBA 3apObIIIeH
MO3BOHOYHBIX KHBOTHBIX)
Pa3zMHOXeHUE U pa3BUTHE PaCTEHUM.

72 JlaboparopHas pabota «CTpoeHHE OPraHoOB 0.5
Pa3MHOXKEHHUS BBICIIUX PACTCHUII»

73 O0o01IeHre U cUCTeMaTU3alus 3HAaHUN 110




teme "CtpoeHue ¥ GyHKIIUH OpraHu3MoB" /
KonTpomnpHas padota o Teme "CtpoeHue u
GyHKIIMH OpaHU3MOB"

VcTopusi CTAHOBJICHHS M Pa3BUTHS
TFCHETHKH KakK HayKu. OCHOBHBIC TTOHITHS U

74 CHUMBOJIBI TeHEeTHKH. JIabopaTopHas pabota 1 0.5
«/Ipo3oduina kak 00bEKT TeHETHYECKUX
UCCIIEIOBAHUI
3aKOHOMEPHOCTH HACJIEI0BaHUS
npu3HaKoB. MoHOruOpuAHOE

75 ckpenuBanue. [Ipakruueckas padora 1 0.5
"N3y4yeHue pe3yapTaToB MOHOTUOPUIHOTO
CKpeLIBaHus y Apo30duinr"

76 [{uTonornyeckre OCHOBBI MOHOTHOPHIHOTO |
CKpEeLBaHUS

77 AHanusupytoiiee ckpeuiuBanue. Hermomnnoe |
JOMUHUPOBaHHE
JurnbpuaHoe cKpemmrBaHue.

73 [Ipaktrueckas padota «3yuenue | 0.5
Pe3yJIbTaTOB IUTHOPUIHOTO CKPEIIUBAHUS '
y 1p030(hUITBI»

79 [uTonornyecknue OCHOBBI AUTHOPHIHOTO |
CKpEIBAHHS

80 CuenneHHoe Hacle0BaHNE IPU3HAKOB 1

81 XpOoMOCOMHasi TEOPHS HACTIEICTBEHHOCTH 1

82 I'eneruka nona 1

83 ['eHoTHIT Kak 1IEJIOCTHAS] CUCTEMA 1

84 I'eneTnueckuii KOHTPOJIb Pa3BUTHUS 1




85

paCTeHHﬁ, JKHBOTHBIX U YCJIOBCKA

M3meHunBOCTh MpU3HAKOB. Bl
N3MEHUYNBOCTH

86

87

88

&9

MonudukarmonHas "3MEHIHBOCTh

BapuranunoHHBIN psii U BapualMOHHAs
kpuBas. JJaboparopHas pabota
«MccnenoBanue 3akOHOMEPHOCTEN
MO (UKATIOHHONH H3MEHUYMBOCTH.
ITocTpoenne BapuallMOHHOTO psia U
BApUALIMOHHON KPUBOI»

I'enoTunuueckas N3MEHUYHUBOCTb.
KoMOunHaTHBHAs HU3MEHYHUBOCTE

MyTanuonHas U3MEHYUBOCTbD.
[TpakTnyeckas padora «MyTtanuu y
Npo30¢guIIbl (Ha TOTOBBIX
MHUKpOIpenapaTax)»

0.5

0.5

90

3aKOHOMEPHOCTH MYTAaI[MOHHOIO MPOLecca.
OnureHeTHKa v SIUreHOMHUKA

91

92

93

O06o0011eHe U cUCTeMaTU3alus 110 TeMe
"I'eHeTHKa - HAyKa O HACIEACTBEHHOCTH U
M3MEHYUBOCTH OpraHu3MoB" /
KonTponbhas pabota no reme "I'enetnka"

I'enernka uyenoseka. [IpakTuueckas pabora
"CocTaBlIeHHE U aHAIIU3 POJLOCIOBHON"

MeToasl METUITMHCKON T€HETUKHT

0.5

94

3HaueHne MeIUITMHCKON T'eHETUKH B
Hpe}IOTBpaHIeHI/II/I " JICHCHUHU T'CHCTHUUYCCKUX
3a00JIeBaHNIl YeI0BEKA

0.5




OCHOBHBIC TIOHSTHUS CEJICKIIHH.
JlaGopaTtopnast pabora "N3yueHue copToB

95 KYJIbTYPHBIX PACTEHUN U TTOPOJ IOMAITHUX ! 0.5
JKUBOTHBIX"
MeTopl CeNeKIIMOHHON paboTHI.

96 JlaboparopHas padota "M3ydyenue MeTo 0B 1
CEJIEKIIMM pacTeHHUH"
JocTrxeHus ceneKkuu pacTeHui u

97 *KUBOTHBIX. [IpakTHueckas pabota 1
"[IpuBuBKa pacTeHuit"

08 CoxpaHeHue, U3y4eHUE U UCTIONh30BAHUE | 0.5
TEHETUYECKUX PECYPCOB
buotexHosiorus Kak Hayka u 0Tpacib

99 npou3BojcTBa. [IpakTuueckas pabora 1
"N3yuenne 0ObEKTOB OMOTEXHOIOTHH"

100 OCHOBHbIE HAIIPABJICHUS] CHHTETUYECKUI |
Ounonoruun

101 XpOMOCOMHAasI ¥ T€HHas1 NH)KEHEpUs 1

102 MeaunuHckue OMOTEeXHOIOTUU 1

OBUIEE KOJIMYECTBO YACOB I10 102 135

[NPOT'PAMME




11 KJIACC

Kosnu4yectBo 4yacos DJIEeKTPOHHbBIE
Ne ara ugposbie
n/n Tema ypoxa Bcero Konrpoarmrie  Mpaxrueckue fll3y‘lel-ll/lﬂ :)Iﬁl;l)aI;OBaTeﬂbele
padoThI padoThI pecypenI
1 OpomonnonHas teopus Y. lapsuna 1
) JIBMIKYIIME CHIIBI 3BOJIFOLIMU BUJIOB 110 Y. |
HapBuny
3 Bbopr0a 3a cymecTBoBaHue, €CTECTBEHHBIM |
U UCKYCCTBEHHBIH 0TOOp
4 DopMUPOBAHUE CUHTETUYECKON TEOPUH |
IBOJIIOLIMU
5 OTansl 3BOIIOLIMOHHOTO NpoLiecca: |
MHUKPO3BOJIIOLUSA U MAKPOIBOJIIOLIHS
6 [Tonmynsius — snemMeHTapHas €IMHULIA |
IBOJIIOLIMH
3aKOH reHeTHYecKoro paBHoBecus JIx.
7 Xapau, B. BaiinOepra. JlabopaTopHas | 0.5
pabota «BbIsiBIIeHIE U3MEHYMBOCTH Y '
0co0el OHOT'O BHIA)
8 DnemeHTapHbIE (PaKTOPHI IBOJIOLUN 1
9 S¢dext ocnoBarenst. dpdexr !
OyTBUIOYHOT'O TOPJIBIIIKA
10 Murpatuu. N30 nomyIsiui: 1
reorpaduyeckas, OnoJorundecKas
1 EcrecTBeHHbII 0TOOp — HaNpaBIAIOMINN |

(hakTop IBONIOIHH




12

13

14

15

[TonoBoii oTO60p

[TpucnocoOIeHHOCTh OPraHU3MOB Kak
pe3yabTaT MUKPOBOJIFOIIHH.
JlaGopaTtopHas paborta «3ydueHue
apoMop(}030B 1 UAMOAAANTALIAN Y
pacTeHuil U KUBOTHBIX»

[Ipumeps! npucnocodaeHU y OpraHu3MoB:

MopdoJioruueckue, GU3noIornIecKue,
OMOXMMUYECKHUE, TOBEICHYCCKHUE.
Jlaboparopnas pabora «IIpucnocobiaeHus
OpPraHU3MOB U UX OTHOCUTEIIbHAS
11e1eco00pa3HOCThY

Bun, ero kputepuu u CTpyKTypa.

JlaGopatopnas pabora «CpaBHeHHE BUI0B
110 MOP(OJIOTHYECKOMY KPUTEPHIO»

0.5

0.5

0.5

16

17

18

Crpykrypa BUJa
BunooOpa3oBanue kak pe3yapTar
MUKPOIBOJIOIIH

CBs3b MUKPO3BOJIFOIHUU U TTUIEMHUOJIOTHUN

19

20

21

Makpossosntonus. [TaneonTonornueckue
MCTOABI U3YYCHUA 3BOJIFOIIUN

buoreorpaduyeckue MeToabl U3ydeHUs
HBOJIIOLUH
DOMOpPHOIOrHYecKHEe U CPaBHUTEIBHO-

MOp(I)OJ'IOFI/I‘-ICCKI/IC MCTOIbI U3YYCHUA
9BOJJOINH

22

MonekynsapHO-T€HETUYECKHUE,
OMOXMMHYECKHE U MAaTEeMAaTUYECKUE




MCTOABI U3YUCHUA 3BOJTOIINHN

23 OO1m11e 3aKOHOMEPHOCTH IBOJIIOIUH
24 AnantuBHas paauauus. HepaBHOMepHOCTh
TEMITOB 3BOJIOIIUU
)5 HayuHble runoressl NpoUCX 0K ICHUS
YKU3HU Ha 3emJie
26 JloHay4dHBIC MIPEACTABICHUS O 3aPOXKICHUH
KU3HU
7 OcHOBHBIE 3TaIlbl HEOPraHUYECKON
IBOJTIOIIAH
28 ['unioTe3sl 3apoKICHUS KUZHU
HcTopust 3eMiu 1 METOMIBI €€ N3YUCHHS.
79 Jlaboparopuas padota «3yueHue u
OIMCAaHNE UCKOTTAEMBIX OCTATKOB JIPEBHUX 0.5
OpPraHU3MOB»
30 HauanbHele 3Tams! opraHn4eckon
IBOJTIOIIAH
31 OBoMIOIUS DYKapuOT
OCHOBHBIE 3TaITbl BOTFOITUN
1 pacturensHOro Mupa. [IpakTudeckas
pabora «3ydeHue ocobeHHOCTEM 05
CTPOCHHS PACTEHHI Pa3HBIX OTIEIOB)»
13 OCHOBHBIE 3TaITbI BOJTIOIIUHU )KHBOTHOTO
MUpa
DBOIOIUS )KUBOTHBIX. [IpakTuyeckas
34 pabota «3ydyenne ocoOeHHOCTEH 0.5
CTPOCHHMS TTO3BOHOYHBIX KHBOTHBIX)
35 Pa3BuTHe )u3HM Ha 3eMIIe 110 3paM U




nepuoaam

MaccoBbie BbIMUPAHUA — SKOJOT'MYCCKUC

36 1
KPHU3HCHI MPOILIOTO

37 CoBpeMEHHBIHN 3KOJOTHYECKUI KPU3HUC, ETO |
0COOEHHOCTH
CoBpeMeHHas cucTeMa OpraHu4ecKoro

38 Mupa. OCHOBHBIE CUCTEMATHYECKUE 1
IpyNIbl OPraHU3MOB
O06o0011ieHre 1 cucTeMaTu3alys 3HaHuH 1o
TemaM "MUKpPO3BOJIIOIUS U €€

39 pe3yabTaThl”, "Makpo3BOIIOLHUS U €€ 1
pe3ynbratel"/ KonTponbHas paboTa mno
teme "OBomouus”

40 AHTpPOIIOJIOTHS — HayKa O Y€JIOBEKE 1

41 Passutne npexacrasienuii o |
MIPOUCXOXKACHUN YeJIOBEKa
MecTo 4yenoBeka B CUCTEME
opranudeckoro mupa. JlaboparopHas

42 pabota «M3ydyeHue ocobeHHOCTEN 1 0.5
CTPOEHHMSI CKeJIeTa YeJI0BEKa, CBSI3aHHBIX C
MPSIMOX OKICHUEM»

43 JIBIOKyIIME CUIIBI AaHTPOIIOTE€HE3a 1
44 CooTHo1ieHrne OMOJIOTHYECKUX U 1
COLIMAJIbHBIX (JaKTOPOB B AHTPOIIOT€HE3E
45 OcCHOBHBIE CTaJUU aHTPOIIOT€HE3A 1
46 [Taneorenerrka 1 najaeoreHOMUKa 1
47 DBOJTIONHST COBPEMEHHOTO YeTIOBEKA 1

48 Yenoseueckue pacsl. [IpakTnueckas 1 0.5




pabota «/3ydeHne 3KOJIOTHIECKUX
ajarnTanuii YeJoBeKa)

MexauciuIInHapHbIC METOIbI

49 1
aHTPOIIOJIOTUU

50 3apoxaeHUE U pa3BUTHE HKOJIOTUU 1
Mertoab! akonoruu. Jlabopatopnas padora

51 «M3ydyeHne METO0B IKOJIOTHYECKUX 1 0.5
HCCIIE0OBAHUI»

57 3HayeHHe SKOJOIMUECKUX 3HAHUM JUIs |
YeJI0BEKa

53 Okonorndyeckue GaKTopsl 1
Abunotnyeckue pakropbl. CBET Kak

54 sKosioruueckuit gaxrop. JlaboparopHas | 0.5
pabota «BblIsiBIeHNE MPUCTIOCOOIEHUI '
OPTaHU3MOB K BIIUSTHUIO CBETA
Abuotnueckue dakropsl. Temneparypa
KaK 9KOJIOTUYECKUHN (paKTop.

55 JlaGopatopHnas pabota «BeisiBieHue 1 0.5
MIPUCTIOCOOTIEHUH OPTaHU3MOB K BIIUSTHHIO
TeMIIepaTypbi»
Abunortnueckue GpakTopsl. BiaxkHocTh Kak

56 sKosiorudeckuit gpaxrop. JlaboparopHas | 0.5
pabota «AHaTOMUYECKHE OCOOEHHOCTH '
pacTeHuil U3 pa3HbIX MECT OOUTaHHS»

57 Cpenpl 0OuTaHNS OPraHU3MOB 1

58 buonornueckue puTMsl 1

59 XKuznennsie GopMbl OpraHu3MOB 1

60 buotnueckue GpakTops 1




3HaueHne OMOTUYECKUX B3aUMOIEUCTBUM

61 JUIsl CYIIECTBOBAHMS OPTaHU3MOB B cpeJie
oOuTaHus

2 DKOJIOTHYECKHUE XapaKTEPUCTUKU
HOMYJISALUH
OCHOBHbBIE TIOKA3aTEJIN MOMYJISIHH:

63 YUCJICHHOCTD, IJIOTHOCTb, BO3pACTHAS U
II0JIOBAsA CTPYKTYpa
OCHOBHBIE TIOKA3aTEJIH MOIMYJISIIH:

64 POXKJ1aeMOCTh, TPUPOCT, TEMII POCTA,
CMEPTHOCTh, MUTPALIUU

65 OKoJjorudeckasi CTpyKkTypa IonyJsuu

66 JluHamMuKa NOMyJIsUUU U €€ perysuus

67 KpuBsle pocTa 4nCI€HHOCTH MOMYJISIINN.
KpuBsie BEDKHUBaHHS
DKoslornyeckas HUILA BUJA.

68 JlaGopatopHnas pabora «IIpucnocobnenus 0.5
CeMsIH PACTEeHUH K PACCEIICHUIO»

69 Bun xak cucrema nomnynsiiui

70 3aKOHOMEPHOCTH MOBEICHUS U MUTPALIUI
KUBOTHBIX

71 Coo0111ecTBO OpraHu3MOB — OHOIICHO3

72 DKocHuCcTeMa KaK OTKpbITasi CUCTEMA

7 KpyroBoport BeliecTB ¥ MOTOK SHEPTUU B
HKOCUCTEME

74 OcHOBHBIE TTOKa3aTeNIN IKOCUCTEMBI

75 DKOJIOTHYECKUE TUPAMUIbI




76

N3menenuns cooOIecTB — CYKIIECCHHI

[IpupoaHbIe 3KOCUCTEMBI. DKOCUCTEMBI

77 03€p U peK. IKOCUCTEMbI MOPEl U OKEAHOB

73 [IpupoaHbIe 3KOCUCTEMBI. DKOCUCTEMBI
TYHAP, JIECOB, CTEIIEH, ITYCTHIHb

79 AHTPONIOTr€HHBIE 3KOCUCTEMBI

20 Ypboskocucremsl. [IpakTuueckas pabora 0.5
«M3ydenue u onrcaHue ypoo3KOCUCTEMBI» '
3aKOHOMEPHOCTH (HOPMUPOBAHMS

81 OCHOBHBIX B3aMMOJICUCTBUI OPraHU3MOB B
9KOCUCTEMAX
MexaHu3Mbl BO3AEHCTBUS 3arpsi3HEHUN

2 pa3HbIX TUIIOB HA CyOOpraHU3MEHHOM,
OpPraHU3MEHHOM, TOMYJIALIMOHHOM U
9KOCHUCTEMHOM YPOBHSIX

23 buocdepa — olbmerutanerapHas 060104Ka
3emin

84 VYuenue B. W. Bepuajckoro o 6uochepe

35 3aKOHOMEPHOCTH CYIIECTBOBAHHUS
o6uochepsl

26 Kpyrosopots! BeniecTs u
OMOT€OXUMHYECKUE IIUKITBI

g7 3oHanbHOCTH 6uochepsl. OCHOBHBIE
OMOMBI CyIIN

88 YcroitunBocTh 6HOCheps!

89 DKOJOTHYECKHE KPU3HUCHI U UX TPUUNHBI

90 BosneiicTBue uenoBeka Ha 6uochepy




AHTpPOIIOr€HHOE BO3JICHCTBUE HA

o1 PaCTUTENBbHBIN U )KUBOTHBIM MU !
92 Oxpana npupoibt 1
93 OCHOBHBIE IPUHIUIIBI YCTOHYUBOIO |
pa3BUTHA YEJIOBEUYECTBA U IIPUPOIBI
PanmonansHoe npupoAONoNb30BaHNE U
94 COXpaHEeHHEe OHOIOTHYECKOro 1
pa3zHooOpa3ust 3eMiun
O0600611eHre U cucTeMaTu3alus 3HaHu#| 10
TeMaM "DKOJIOTHs - HayKa O
B3aMMOOTHOIICHUSIX OPTraHU3MOB JIPYT C
JIPYroM M HaJJOPTaHU3MEHHBIX CUCTEM C
95 oKpy»Katotei cpeaoi", "Opranu3msl U |
cpena ooutanus", "IKOJIOTHS BUIOB U
nonyJsius", "IKoJI0THs COOOIIECTB.
Oxonoruueckue cuctemsl", "buocdepa -
riobanpHas 3xocucreMa” / KonTposiabHas
pabota no Teme "Dkonorus"
96 PesepBHbIil ypok 1
97 PesepBHbIil ypok 1
98 Pe3epBHbIil ypok 1
99 PesepBHBIit ypok 1
100 Pe3epBHbIil ypok 1
101 PezepBHbIit ypok 1
102 Pe3epBHbIil ypok 1
OBIIEE KOJIMYECTBO YACOB I10 102 75

[TPO'PAMME







IMPOBEPSIEMBIE HA EI'D 110 BUOJIOTMU TPEEOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTATAM O0CBOCHUSA
NMPOBEPAEMOro OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011ero
TpedoOBaHMS oOpa3oBaHus

ChopMupoBaHHOCTh 3HAHUW O MECTE U POJH OHOJIOTUH B CHCTEME
€CTECTBEHHBIX HayK, B dhopMupoBaHUH COBPEMEHHOM
€CTeCTBEHHOHAYYHOH KapTUHBI MUPA, B MO3HAHUU 3aKOHOB IPUPOJIBI H
pEIICHUH KU3HECHHO BKHBIX COIMATBHO-3TUYCCKUX, SKOHOMUYECKHUX,
HKOJIOTUYECKUX MPOOIIEM YEIOBEUYECTBA, a TAKXKE B PEIICHUU BOIIPOCOB
PaIMOHAILHOTO MTPUPOAOIIOIE30BaHUS, B (DOPMUPOBAHUH [IEHHOCTHOTO
OTHOIICHHSI K MPHUPOJIE, OOIIECTBY, YEIOBEKY; O BKIIAJIC POCCUHUCKUX U

SaPY6e)KHBIX y‘léHbIX — OHMOJIOTOB B Pa3sBUTHEC OHOJIOruH

Brnanenune cucremoil 3HaHMI 00 OCHOBHBIX METOAAX HAyYHOTO
MO3HAHMSI, UCIIOJIb3YEMBIX B OMOJOTMYECKHUX HCCIIETOBAHUSAX JKHBBIX
O0OBEKTOB M 3KOCHCTEM (ONHMCaHHE, W3MEpEHHUe, IPOBEICHUE
HAOJIOACHNH); CIOCOOAMU BBISIBICHUS M OICHKH aHTPOIOTCHHBIX
M3MEHEHUH B IIPHPO/IE.

2 YMeHHe BBIIBUTaTh THUIOTE3bI, MPOBEPATh WX JKCIIEPHUMEHTATLHBIMU
cpenctBaMu, (GOPMYyIHpYys LeJNb HCCIEIOBAHUS, AaHAIN3UPOBATH
MIOJTyYEHHBIE PE3YyJIbTAThI U J1€1aTh BHIBOJBI.

BblsiBIIeHHE 3aBUCHMOCTH  MEXKJy HCCIEIyeMbIMH BEIMYHMHAMH,
00BSICHEHUE TIOTYYEHHBIX PE3yJIbTaTOB U (HOPMYITUPOBAHHE BBHIBOJIOB C

HCIIOJIb30BAHHUEM HAYYHBIX HOHSITHi/JI, TGOpI/Iﬁ " 3aKOHOB

YMeHue BIafeThb CHUCTEMOM OHOJOTMYECKMX 3HAaHUN, KOTOpas
BKJIFOYAET: OCHOBOIIOJIATAlOIIME OWOJIOTMYECKUE TEPMHUHBI W TIOHSTHUS
(K¥3Hb, KJIETKA, TKaHb, OPraH, OPTraHu3M, BHI, MOMYISIMS, SKOCHCTEMA,
OuorieHo3, onocdepa; MeTaboIM3M, TOMEOCTa3, KIETOYHBIA MMMYHHUTET,
OvocuHTe3 Oenka, OWONOIMMEPBHI, JUCKPETHOCTh, CaMOpETyJISLus,
CaMOBOCITPOU3BE/IEHHE, HACJIEICTBEHHOCTD, W3MEHYHBOCTD,
SHEPro3aBUCUMOCTb, POCT U Pa3BUTHUE);

Ouwojorudeckne Teopuu: kierouHas Teopuss T. IlIBanna, M.
[lneitnena, P. BupxoBa; KJIOHaJIbHO-CEIEKTUBHOIO MMMyHHTeTa II.
Opnux, N1.1. MeuHnkoBa, XpOMOCOMHAsI T€OpUsL HACIEACTBEHHOCTH T.
Moprana, 3akoH 3apozsiieBoro cxonactsa K. bapa, sBomtounonHas

TCOpUA 4. I[apBI/IHa, CUHTCTUYCCKAasA TCOpPUS OSBOJJIOLUU, TCOPUA




antpororeHe3a Y. Jlapsuna; teopus Ouoreornenosza B.H. Cykauépa;
yuenue H.W. BaBuioBa o neHTpax MHOrooOpaszus U MPOUCXOKACHUS
KyJbTypHbIX pacTeHuit, yudeHue A.H. CeBepuoBa 0 nOyTIx H
HaIpaBJIeHUsX dBoJIrOIMH, yueHue B.U. Bepnanckoro — o 6uocdepe);
3aKOHBI (eIMHOO0Opa3us MOTOMKOB IEPBOTO MOKOJICHUS, PACILCIUICHUS
MPU3HAKOB, HE3aBUCUMOIO HacienoBaHus mpusHakoB [. Mennens;
CUEIUICHHOTO HAacJIeI0BaHUs IPU3HAKOB W HapyLIEHUs CUEIUICHUS
reHoB T. MopraHa; roMOJIOTMYECKUX PSAJOB B HACIEICTBEHHOU
n3MeHunBocti H.M. BaBunoBa; renHetmuyeckoro pasHoBecust JIxk.
Xapan u B. BaiinGepra; 3apoappimeBoro cxozactsa K. bapa;
Oouorenernueckuii 3akoH J. ['exkens, @. Mrosiepa);

MIPUHIIMIIBI (YUCTOTHI FaMET, KOMIIJIEMEHTAPHOCTH);

npaBwia (MuHuMmyma fO. JIubuxa, 5K01I0rMuecKkoil nmupaMuibl 4HUCced,
O1OMAacChl U SGHEPTUH);

runote3bl (koanepsatHoit A.M. Omnapuna, mepBuuHOro OyiboHa JIXK.

Xonpetina, mukpocdep C. @okca, pudozuma T. Uek)

YMeHue peumarb IMOHCKOBBIC OMOJOrHYECKHUE 3aJa4l, BbIABIIATH
IMPUYUHHO-CJIICACTBCHHBIC CBsA3HU MCKOY HCCIICAYCMbIMU
OHOJIOrMYECKUMHU O6T)€KT3.MI/I, nmpoueccamMm W ABJIICHUAMU; OCJIATh
BBIBOJIbI M IIPOTHO3bI HA OCHOBAHHWHU ITOJTYUCHHBIX PE3YJIbTATOB,

COCTaBJATh I'CHOTHUIIMYCCKHUEC CXCMbl CKPCHIMBAHMWA JII pa3HbIX TUIIOB
HaCJICAOBaHUA MPHU3HAKOB Yy OPraHM3MOB, COCTABJIATH CXEMBI IICPCHOCA

BCHICCTB U DHEPIMU B OKOCUCTEMAX (HGHI/I IUTaHusA, ITUIICBLIC CCTI/I)

YMeHue ycTaHaBIMBAaTh B3aUMOCBSI3M  MEXAY CTPOCHHEM H
(GyHKIUSMU: OpPraHOWJOB, KIETOK pa3HbIX TKaHEH, OpraHamMu U
CUCTEMAMH OPraHOB y pAaCTEHHH, JKMBOTHBIX U YEJIOBEKA; MEXAY
JTarnaMu OOMEeHa BELIECTB; ATalaMy KJIETOYHOI'O LIMKJIA U KU3HEHHBIX
LMKJIOB OPraHU3MOB; dTalaMi ’MOPUOHAIILHOTO Pa3BUTHS; TEHOTUIIOM
u ¢deHotunoM, ¢eHoTUrIoM U  (GaKTOpaMu Cpelbl OOUTaHMUS,
IpoLeccaMy  JBOJIIOLUM; JBWKYIIUMH CHJIAMH  aHTPOIIOTEHE3a;
KOMIIOHEHTaMHU DPA3JIMYHBIX AKOCHUCTEM U MPUCHOCOOTICHUSMH K HUM

OpraHu3MOB

YMeHue BBIIEIATh CYIIeCTBEHHBIC TPU3HAKU:

CTPOCHHUSI BUPYCOB, KIJIETOK MPOKAPUOT U DYKAPUOT; OJHOKIECTOUHBIX U
MHOTOKJIETOYHBIX OPTaHU3MOB, BHUJIOB, OMOTEOIICHO30B, PKOCHCTEM U
Oouocthepsl; CTPOCHHUS OPraHoB U CHUCTEM OpPTraHOB PACTEHHIH,
YKUBOTHBIX, YEJIOBEKA; MPOIIECCOB KU3HEACATEIHPHOCTH, TTPOTEKAIOIINX

B OpraHusmax paCTeHHﬁ, JKHUBOTHBIX M YCJIIOBCKA, OMOJIOTrHYSCKUX




mporieccoB: obMeHa BemecTB  (Meraboiu3M), HHGOpMAIMH U
MIpeBpaIleHHs] SHEPTUH, OpPOKEHUS, aBTOTPOPHOTr0 M TeTepoTpodHHOro
TUIIOB TNMTaHUs, (OTOCHHTE3a M XEMOCHHTE3a, MHUTO3a, MeHo3a,
raMeToreHesa, A3MOpHUOreHe3a, IOCTAIMOPHOHAIBHOIO  pPa3BUTHA,
Pa3MHOXKEHHUS, UHIUBUYaJbHOTO PAa3BUTUS OpraHu3Ma (OHTOIEHE3a),
B3aUMOJCUCTBUS T'€HOB, T€TEPO3UCA; JEUCTBUM HCKYCCTBEHHOI'O
oTOOpa,  CTAaOWIM3HMPYIOLIETr0,  JBIXKYIIEIO M Pa3pbIBAIOLIETO
€CTECTBEHHOI'0 O0TOOpa; aJJIONAaTPUYECKOI0 M CUMIATPUYECKOro
BUZI000pa30BaHusl; BIUSHUS JBWKYIIMX CHJI 3BOJIIOLIMK HA TEHO(DOH]
MOTYJISIUM; TIPUCIIOCOOJICHHOCTH OPTraHU3MOB K cpejie OoOHuTaHus,
YyeperoBaHMsl HAIPABJICHUM 3BOJIIOLUM; KPYroBOpOTa BEILECTB MU

IIOTOKAa SHEPIUH B 9KOCUCTEMAX

ChopMupOBaHHOCTb YMEHMS BBLIEIATH CYLIECTBEHHbIE IPU3HAKU
BUPYCOB, KJIETOK IIPOKapMOT M JyKapuoT, OJIHOKJIETOYHBIX H
MHOTOKJIETOYHBIX OPTaHU3MOB, BHUJOB, OMOT€OIIEHO30B U IKOCHUCTEM;
0COOEHHOCTH MPOLECCOB OOMEHA BEILECTB U IPEBpAILEHHs] SHEPIHH B
KJIeTKe, (DOTOCHHTE3a, IJIACTUYECKOI0 M SHEPreTH4YecKoro ooOmeHa,
XEMOCUHTE3a, MHTO03a, Meio3a, OIUIOAOTBOPEHHUS, PA3BUTHSI U
Pa3MHOXKEHHUS, UHIUBUYaJIbHOTO PAa3BUTHUS OpraHu3Ma (OHTOTEHE3a),
60pbOBI 32 CyLIECTBOBaHKE, ECTECTBEHHOI'O 0TOOPA, BUA000Pa30BaHMS,
IPUCIIOCOOJICHHOCTH OPraHu3MOB K cCpele OOuUTaHMs, BIHSHUS
KOMITOHEHTOB 3KOCHCTEM, aHTPOIIOI'€HHBIX U3MEHEHUHN B 3KOCHCTEMaX
CBOEH MECTHOCTH, KPYrOBOPOTa BEIECTB M IMPEBpAILLEHUS SHEPTUU B

ouocdepe

VYmenue UCTIOJIb30BATh COOTBETCTBYIOIIHE apryMeEHTHI,
OMOJIOTUYECKYI0 TEPMUHOJOTHIO M CHUMBOJMKY Ul JIOKa3aTelbCTBa
POJCTBAa OPraHU3MOB Pa3HBIX CUCTEMATHYECKUX TPYII; B3aMMOCBSI3U
OpPraHU3MOB W cpenbl OOWTAaHMSA;, EIWHCTBA YEIOBEYECKHX pac;
HE00XO0IMMOCTH 37I0pPOBOTr0 00pasa KHU3HU, COXPAHEHUs Pa3HOOOpa3us
BUJOB M HKOCHCTEM KaK YCIOBMSI COCYIIECTBOBAHHUS MPHPOJBI U

YCJI0BCUCCTBA

YMeHue KpUTHYECKH OIeHHBaTh HWHMOPMALUI0 OHOJOTHYECKOTO
CoJIepKaHUs; WHTEPIPETUPOBATH ITHUYECKUE ACIIEKTHI COBPEMEHHBIX
HCcCleIOBaHuH B onooruy, MEIUIIHE, OHMOTEXHOJIOTHH;
paccMaTpuBaTth riao6aabHBIE 9KOJIOTHYECKHE poOIIeMbI
COBpEMEHHOCTH, (HOPMUPOBATH MO OTHOIICHHUIO K HUM COOCTBEHHYIO

ITO3HIIHIO




INEPEYEHD 2JIEMEHTOB COAEPKAHUS, ITPOBEPAEMBIX HA EI'J
1O BUOJIOI'MHA

Kox

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUA

buonorusa xax HayKa. ’KuBble cucTeMnl U X HN3YUCHHUEC

1.1

1.2

1.3

CoBpemeHnHass OuONOrHsl — KOMIUIEKCHAsh Hayka. buonormueckue Hayku U
u3ydyaemble UMM MpoOiembl. DyHIaMEHTalbHbIE, MPHUKIAJHbIE U MOUCKOBBIC
HAy4YHBIC UCCIICIOBAaHUS B OMOJIOTHH.

3HaueHue Owojoru B (HOPMHUPOBAHWHM COBPEMEHHOW €CTECTBEHHO-HAYyYHOM
kapTuHbl mupa. [Ipodeccun, cBsizanHble ¢ Ouosiorueld. 3HaueHHe OUONOTHU B
MPAKTUYECKOW JESATENIbHOCTH YEJOBEKAa: MEIULMHE, CEIbCKOM XO3SHCTBE,

IIPOMBIILIIEHHOCTH, OXPaHE IPUPOBI

XKuBble cuctembl Kak mpeamer u3ydeHus Ouonoruu. CBONCTBA HKUBBIX CHUCTEM:
€MHCTBO XMMHYECKOIO0 COCTaBa, JUCKPETHOCTh W IEIOCTHOCTh, CIOXKHOCTh U
YHOPSIIOYCHHOCTh CTPYKTYPBHI, OTKPBITOCTb, CaMOOpPraHu3aIus,
CaMOBOCIPOU3BEJAEHUE, PA3APAKUMOCTb, U3MEHUUBOCTD, POCT U Pa3BUTHE.

YPOBHU OpraHu3alMM >KUBBIX CUCTEM: MOJEKYJISIPHBIM, KJIETOUHbIN, TKAHEBBIM,
OpraHu3MEHHBIH, MOMYJISIUMOHHO-BUI0BO, AKOCUCTEMHBIN
(buoreoneHoTnyeckuii), OmochepHsid. Ilporeccrl, MPOUCXOASIINE B KUBBIX
cucremax. OCHOBHbIE TpU3HAKU XHUBOro. JKu3Hb Kak (opma cyliecTBOBaHUS

MaTepuun

Mertoabl Ouonornyeckoi Hayku. HaOmioneHue, u3MepeHHE, 3KCIIEPUMEHT,
cucreMmaruzamnus, Metaadanui3. IloHsTHe o0 3aBHCHMOM ®W  HE3aBUCHMOM
nepemeHHol. [ImannpoBanue skcnepumenTa. [loctaHoBKa M mpoBepKa TMIIOTES.
HyneBast runoresa. Ilonstue BbIOOpkM U €€ gocToBepHOCTh. Pa3zbpoc B
Ouosiornyeckux JaHHbIX. OIIEHKa JOCTOBEPHOCTH TIOJNYYEHHBIX PE3YyJIbTaTOB.
[IpynunHBEl HCKaKEHUsT PE3yJIbTAaTOB DKCIIEpUMEHTA. [IoOHATHE CTAaTUCTUYECKOTO

TECTa

Knerka kak Ononorudeckas cucrema

2.1

Krnerka — cTpykTypHO-QyHKIIMOHANIbHAS €QUHHIA XKUBOTO. McTopus oTKphITHS
kinetku. Pabotsr P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M.
[Ineinen, P. Bupxos). OCHOBHBIE IIOJIOKEHUS COBPEMEHHON KJIETOUHOM TEOPHUHU.
MeTo b1 MOJIEKYIISIPHOM M KJIIETOYHON OMOJIOTMH: MUKPOCKOMHS, XpoMaTorpadus,
anexTpodopes, METO/T MEUYEHBIX aTOMOB, nuddepeHnmanbHoe

I_ICHTpI/I(I)yTI/IpOBaHI/Ie, KYJBbTUBUPOBAHUEC KIICTOK

2.2

XHUMHUYECKUI COCTaB KIIETKU. Makpo-, MUKPO- U YJIBTPAMHUKPO3JIEMEHTHI. Bona u

eé POJIb KaK paCTBOPHUTCIIA, pCarcHTa, y4aCcTuc B CTPYKTYPUPOBAHUU KIICTKH,




TEIUIOPETyasuu. MuHepaibHbIe BEIIECTBA KIETKH, WX OHOJOTHYECKasl pPOJib.
Posib kKaTHOHOB M aHMOHOB B KJIETKE.

buonoruueckue mnonumepsl. benku. AMHUHOKUCIOTHBIA COCTaB  OEJIKOB.
Crpykrypbl OenkoBoi Monekyibl. [lepBuunas cTpykTypa Oenika, MeNTHIHAS
CBA3b. BrTopuuHas, TpeTuuHas, 4YETBEPTUUYHAs CTPYKTyphl. JleHaryparusi.
CaoiictBa 6enkoB. Knaccudukanus 6enxoB. buonornueckue QyHKIUN OSIKOB.
VYrneBonpl. MoHOcaxapuibl, IUCAXapUAbl, OJIMTOCAXAPUABl U IOJIHCAXAPUIBL.
OO6muit mnaH crpoeHuss U (U3MKO-XMMHYECKHE CBOWCTBAa  YIJIEBOJIOB.
buonorndeckue GyHKIIUU yTIIEBOIOB.

Jlumuasl. T'unpodunbHo-runpodoOHbIe cBolicTBa. Knaccupukanus IUnuaos.
Tpurnuuepunsl, ¢ochonunuasl, BOCKH, cTepouabl. buomormyeckue QyHKUNUN
munuaoB. O0mre cBoiicTBa OMOIOTMYECKUX MEMOpaH — TeKy4ecTbh, CIIOCOOHOCTD
K CaMO3aMBIKaHUIO, TTOTYIIPOHUIIAEMOCTb.

HyxneunoBbie kucnorel. JIHK u PHK. Crpoenune HyKI€HMHOBBIX KHCIIOT.
Hyxneoruasl. Ilpunnun xommiementapuoctu. [Ipasuno Yapradda. Ctpykrypa
JIHK — nBoiinas crniupais. Mectonaxoxaenue u ouonorndyeckue pynkuuu JJHK.
Buael PHK. @yukunn PHK B knetke.

Crpoenue wmosekynsl AT®. Makposprudeckue cBsizu B Moiiekyine ATO.
buonoruueckue pynkunn AT®. BocctaHOBIEHHBIE TEPEHOCUUKH, UX (DYHKIIUU B
kierke. CekBenuposanue JJHK.

CtpykTypHast Ouoyiorusi: OMOXMMHUYECKHE U OHOPU3UYECKHE HCCICAOBAHUS

COCTaBa M MPOCTPAHCTBEHHOU CTPYKTYpbl OMOMOJIEKYJT

2.3

Tunsl  kiIeTok: dSykapuoTHdeckass U Hpokapuotruyeckas. CTpyKTypHO-
(GyHKIMOHATIBHBIE 00pa30BaHUS KIETKH.

Crpoenue mpokapuoTudeckoil kierku. KierouHas cTeHka OakTepuili M apxei.
OcoOeHHOCTH CTpOEHUsi reTepoTpoPHON M aBTOTPOPHOM MPOKAPUOTHUECKUX
KJIETOK. MecTo U pojib MPOKapHOT B OUOIIEHO3aX.

Crpoenre U (QyHKIMOHUPOBAHME 3yKapHOTHYecKO kieTku. I[lnasmarmyeckas
MeMOpaHa (rutazmanemma). CTpyKTypa miaasmMatndeckoil MmemOpanbl. TpaHcropT
BEUIECTB uepe3 IUIa3MaTUYecKyr0 MeMOpaHy: maccuBHbI  (auddysus,
oOneruénnast nud@y3us), akTUBHbINA (MEPBUYHBIA W BTOPUYHBIM AKTHBHBIN
tpancnopt). [lomynponunaemocts MemOpanbl. PabGota HaTpuii-KaaneBoro
Hacoca. DHJOIMTO3: MUHOLUTO3, (haroruro3. Dk3ouuTo3. Kietoynas creHka.
Crpykrypa u GyHKIUU KIETOYHON CTEHKH pacTeHH, rpruOoB.

Huromma3zma. Iluto3ons. Lutockener. [IBmkeHue umrormiazMel. OpraHou bl
kiIeTkd. OpHoMeMOpaHHBIE OpraHOWIbl KJIETKU: DJHJOIJIa3MaThdyeckas CeTb
(OIIC), anmapar ['onbmxu, IU30COMBI, UX CTpoeHUEe U (GyHKUIUHU. B3anmocBs3b
OJTHOMEMOpPaHHBIX OpPraHoUJIOB KJIETKU. CTpPOCHHE TPaHYISIPHOTO PETUKYTyMa.

Cunte3 pactBopuMbIX OenkoB.CHHTE3 KJIETOYHBIX MeMOpaH. [maakuit




24

(arpaHyisipHBIN) SHAOIUIA3MATHYECKUN peTHKyIyM. CekpeTopHas (yHKUUS
annapara [onbmku. TpaHcmopr BemecTB B KIETKE. Bakyoiln pacTUTENBHBIX
kietok. Kierounsiii cok. Typrop.

ITosryaBTOHOMHBIE OPraHOUIBI KJIETKU: MUTOXOHIPHUH, IUTACTUBL.

Crpoenre U (yHKIMM MUTOXOHIpUN W TuiacTHI. llepBuUYHbBIE, BTOpUYHBIE H
CIIO)KHBIE  TIACTUABI  (POTOCHHTE3UPYIOIIUX  DYKAPHOT.  XJIOPOIUIACTHI,
XPOMOIUIACTBI, JISMKOIUIACTHI BBICIIMX PACTEHU.

HememOpannble opranougsl kietkn CrpoeHue U  (yHKUMHM HeMeMOpaHHBIX
OpPraHousIoB KJIETKH. Pubocombl. MukpoduiaaMeHTbl. MpleyHble  KIETKU.
MuxkpotpyOouku. Knerounelii neHrp. CTpoeHHE U [BUXKEHHE JKTYTUKOB M
pecHrueK. MUKpOTpyOOUKH LUTOIIa3Mbl. LIeHTpHOIb.

SAnpo. O6Gonouka sapa, XpOMaTHH, KapUOIUIa3Ma, SAPBIILIKHA, UX CTPOEHUE U
¢bynkuuu. SnepHbiii OenmkoBBIA MaTpuKc. lIpocTpaHCTBEHHOE pPACHOJIOKEHHE
XpoMOcOM B HHTEp(]a3HOM sizipe. benku xpomMaTnHa — THCTOHBI.

Knerounsle BxmodeHus. CpaBHUTENbHAs XapaKTEPUCTHUKA KIETOK JYKApUOT

(pacTUTENbHOM, YKUBOTHOU, TPUOHOI)

AccuMWISILIMSL U TUCCUMHIISALIMSA — JIB€ CTOPOHBI MeTabonu3ma. Tumbl oOMeHa
BEIIECTB: aBTOTPOQHBIA M TeTepOTPOPHBIA. YUacTHe KHCIOpOoJa B OOMEHHBIX
mpoueccax. JHepreTuyeckoe obOecrneueHue KiIeTKu: mpeBpamieHne ATO B
oOMeHHBIX Tpoueccax. DepMEHTATUBHBIN XapakTep peakluil KJIETOYHOTO
Metabonu3ma. DepMeHThl, MX CTPOCHHE, CBONCTBA M MEXaHU3M JCHCTBHUS.
Kodepmentsl. OTnnuns pepMEeHTOB OT HEOPTaHMYECKUX KaTalIu3aTopoB. benku-
aKTUBAaTOpPbl U OENKU-UHTMOUTOPBI. 3aBUCHMOCTh CKOPOCTH (€PMEHTATUBHBIX
peaxiuii oT pa3NUuYHbIX (PaKTOPOB.

IlepBUuHBII CHHTE3 OpraHMYECKHUX BeHlecTB B KieTke. PortocuHTe3. Poib
XJIOPOIUIacCTOB B mporecce ¢orocuHTe3a. CBetoBas u TeMHOBas  (a3bl.
[IponykTuBHOCTE (QoTOoCcHHTE3a. BnusHue pa3nuyHbiX (AKTOPOB Ha CKOPOCTh
¢dorocunTe3a. 3HaueHne HPOTOCHHTE3A.

Xemocunres. PazHooOpas3ue opraHu3MOB-XEMOCHHTETUKOB: HUTPUDUIMPYIOLIUE
OakTepuu, >KeIe300aKTepuu, CepoOaKTEpUH, BOJOPOJHBIC OaKTepUU. 3HAYEHUE
XEMOCHHTE3A.

AHa’poOHble opraHu3mbl. Buabl Opoxkenus. I[IpoaykTel OpoxeHHS M HX
UCIOJIb30BAHUE YEIIOBEKOM. AHa’pOOHBIE MHKPOOPTaHU3MBI KakK OOBEKTHI
OMOTEXHOJIOTHHU U BO30YIUTETN OOJIE3HEH.

AspoOHBIE OpraHu3Mbl. JTambl dHEpPreTudeckoro oomeHa. [loaroroBuTenbHBIN
sTan. [ MKoiamu3 — 6eCKUCIOPOIHOE PACIIETIIICHHUE TIIOKO3BI.

buonoruyeckoe OKHUCICHHE, WM KJIETOYHOE JbIXxaHHe. Poilb MUTOXOHIpHH B
nporueccax 6uonorndyeckoro okucienus. L{uknuueckue peakiuu. OKUCIUTETBEHOE

dbochopmmposanue. [IpenmymiecTBa adpoOHOro mMyTH OOMEHa BEIIECTB IEpe




aHadpoOHBIM. D(P(PEKTUBHOCTH HIHEPTETUUECKOTO 0OMEHa

2.5

Peakuuu matpuyHoro cuHTe3a. [IpuHIMO KOMIJIEMEHTAPHOCTH B pPEAKIIHIX
MaTpUYHOTO cuHTe3a. Peannsanus HacnencTBeHHON nHopMarn. ['eneTnueckuit
KOJI, ero cpoucrBa. Tpanckpunuus — Marpuynelii cuHTe3 PHK. IlpunHiuns
TPAHCKPUIILIUU: KOMILJIEMEHTAPHOCTh, aHTUIAPAIIEIIBHOCTh, ACUMMETPUYHOCTbD.
Tpancnsauus u e€ sranbl. Yuactue tpancnopteix PHK B OmocuHTe3e Oenka.
VYcnoBust OumocuHTe3a Oenka. KonmumpoBanwe aMuHOKHCHOT. Ponbp pubocom B
O6uocuHTese Oenka.

Opranu3zaiys reHomMa y mpoKapuoT U 3yKapuoT. Peryssius akTHBHOCTH I'€HOB Y
npokapuot. ['unore3a onepona (®. XKako6, XK. Mano). Perymsauuss oOMEHHBIX
IIPOLIECCOB B KJIEeTKe. KileTO4HbIN roMeocTas.

Bupycsl — Hekierounsie (OpMBI KH3HH W OOJMTaTHhIe Hapa3uThl. CTpoeHue
MIPOCTHIX U CIIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaros.

BupycHbie 3a0oneBanus uenoBeka, >KUBOTHBIX, pactenuid. CIINJ, COVID-19,

conraJibHbIC U MCIUITMHCKHUC HpO6JI€MI)I

2.6

Knerounsnii mwkn, ero mepuonbl u  perymsnusa. HWurepdaza u  MuTO3.
OcoOeHHOCTH TIPOIECCOB, MpOTEKamuX B UHTEepdasze. [loaroroBka KIETKH K
nenenuto.  IlpecuHrernueckuit  (HOCTMUTOTHYECKUI), CHHTETHYECKMH U
MOCTCUHTETUYECKUH (IPEMUTOTUYECKUI) TEpHObl HHTEP(DaA3bI.

Marpuunsii  cunte3 [JHK — pemmmkanusa. Ilpuanunsr perummkanuun  JHK:
KOMIUIEMEHTAPHOCTb, ITOJIYKOHCEPBATUBHBIA CUHTE3, AHTUIAPAIUICIBHOCTD.
Mexanusm permkanuu JJHK. Xpomocomsl. Ctpoenne xpomocom. Tenomepsl u
TenomMepa3a. XpPOMOCOMHBIH Ha0Op KIETKH — KapHOTHM. JIMIUIOMAHBIA U
rariouIHbIl - Habopbl XpoMocoM. ['omonornunsle Xpomocomsl. [lonmoBeie
XPOMOCOMBI.

Jlenenue xieTkn — MuTo3. CTaguum MHUTO3a M INPOUCXOISIINE B HUX IPOLIECCHI.
Tunsl MuTo3a. KapuoknHe3 u nurokuHe3. buonornueckoe 3HadeHHE MHTO3a.
Perynsmus mutotndeckoro nukia kietku. [Iporpammupyemas kietouHasi rudens
— amnonTo3.

CDYHKI_II/IOHaJ'ILHaH TCHOMHMKA

3.1

OpPaHI/ISM Kak OMOJIOrHYecKas CHCTEMaA

OOHOKJIETOYHEIE, KOJIOHHUAIbHEIE, MHOTOKJIETOUHBIC OpraHu3Mbl u
MHOTOTKaHEBBIE OPTaHU3MBI.

@dopMBl Pa3MHOKEHHUS OPTaHW3MOB: Oecrojioe (BKJIKOYasi BETETaTUBHOE) U
mosoBoe. Buabr  O6ecmoioro  pa3MHOXKEHUS: TOYKOBAaHUE,  CIOPYJIISAIHA,
(dbparMeHTaIys, KIOHUPOBAHUE.

[TonoBoe pasmuosxenue. [lonoBeie kneTku, win ramersl. Meio3. Ctaauu menosa.

[ToBenenne xpomocoM B Meiio3e. KpoccuHrosep. bruonorndyecknii cMpIci Meiio3a
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1 TI0JIOBOTO Ipolecca. Melio3 U €ero MecTo B )KU3HEHHOM IIMKJIE OPraHU3MOB.
[Ipen3zaponpiieBoe pazputHe. ['ameroreHe3 y XUBOTHbIX. IlojioBbIEe JKene3bl.
OOpazoBanue u pa3BUTHE IMOJIOBBIX KiIEeTOK. CrepMaroreHe3 U OOTeHE3.
Crpoenue monoBbIX KieTOK. OIIOJIOTBOPEHHE UM SMOpPUOHAIBHOE pa3BUTHE
KHUBOTHBIX. CITIOCOOBI OTUIOIOTBOPEHUS: HApYKHOE, BHYTpeHHEe. [lapTeHorenes.
WupuBuyanbHOE pa3BUTUE OpraHu3MoB (oHToreHe3). Craguu >MOpUOreHe3a
YKUBOTHBIX (Ha mpumMepe Jiarymkn). Jpoonenne. Tunsr qpodnenus. OcodeHHOCTH
IpoOJieHrsT MJIEKOMUTAIONIMX. 3apObIIIeBbIE JMCTKU (TacTpyisalus). 3akiaaka
OpPraHoB M TKaHEW W3 3apOJBIIIEBBIX JIMCTKOB. B3auMHOE BIIMSIHUE 4YacTed
pa3BUBAIOIIECTOCS 3apojbliia (3MOpHOHANBHAS WMHIYKIHWSA). 3aKiajgka IUiaHa
CTPOEHMS KMBOTHOIO KakK pe3yJbTaT HEPAPXUUYECKUX B3aUMOJICHCTBUN TI'€HOB.
Bnusnue Ha »MOpHOHAIBHOE pPa3BUTHE PA3NMUYHBIX (PAKTOPOB OKpYKAIOLICH
cpenpbl.

Poct u pa3Burtue xuBoTHBIX. [locTomMOpronansHbIi epuo. [Ipsimoe u Henpsimoe
pazButue. Pa3Butume ¢ meramopdo3oM y O€ClO3BOHOYHBIX U TO3BOHOYHBIX
KUBOTHBIX. buoiornueckoe 3HayeHUE MPSAMOIO0 M HENPSIMOIO pa3BUTHSA, UX
pacnpocTpaHeHue B mpupoje. Tumbl pocra XUBOTHbIX. DakTopsl perynsuuu
pocTta JKMBOTHBIX M 4esoBeka. CTaiuM NOCTAIMOPHUOHAIBHOIO PAa3BUTHUS Y
YKUBOTHBIX U 4esioBeka. [lepuopl oHTOreHes3a yenoBeka.

Pasmuoxxenue wu pasButme pacteHuid. ['ameroputr u crnopodur. Meiio3 B
KU3HEHHOM IMKJIe pacteHuil. (OOpa3oBaHue cHop B Tpolecce Meknosa.
I'amerorenes y pactenuil. OIUIOAOTBOPEHHE U Pa3BUTHE PACTUTENIBHBIX
OpraHu3MoB. /[BoiiHOe OII0OOTBOPEHHE Y IIBETKOBBIX pacTeHuil. O6pazoBaHue U

Pa3BUTHEC CEMCHU. MexaHu3MbI peryjiauu OHTOTICHE3a Y paCTeHI/Iﬁ M ) KUBOTHBIX

I/ICTOpI/IH CTAHOBJICHUA U  Pa3BUTUA T'CHCTHKU KaK HaAYyKH. OcHoBHBIC
TCHETHYCCKHE IIOHSATHS W CHUMBOJEL I OMOJIOTMYHBIE XPOMOCOMBI, AJJICIIBHBIC
I'CHbI, AJIbTCPHATUBHBLIC IIPU3HAKH, I[OMPIHaHTHBIfI n peuecanHmﬁ IMPU3HAK,
roMO3uroTa, rerepo3urora, 4YucTasd JIMHUA, I‘I/I6pI/I)IBI, I'CHOTHII, q)eHOTI/IH.
OcHoBHbBIE MCTOABI ICHCTHUKU! FH6pHI[OJ'IOFH‘I€CKPII>i, HHTOHOFquCKHﬁ,

MOJIEKYJIIPHO-T€HETUYECKUI

Monorubpunnoe ckpemuBanue. [lepBbiit 3akoH MeHens — 3aKoH eInHo00pa3us
rubpuioB mnepBoro rmnokosieHus. I[IpaBuno nomuHHpoBaHus. BTopoill 3akoH
MeHgenss — 3aKkOH paclIeIyIeHWs MpPHU3HAKOB. [lUTOmOrHuYeckne OCHOBBI
MOHOTHOPUAHOTO CKpeluBaHus. [ umores3a 4MCTOTH raMerT.

AHanuzupyrouee ckpenBaHue. IIpoMeXyTOuHBIM XapakTep HaclleJOBaHMS.
Pacmennenne npu3HakoB pY HEMTOJIHOM JTOMUHUPOBAHHH.

Jurubpunnoe ckpemuBanue. TpeTuil 3akoH MeHzaenss — 3aKOH HE3aBUCHUMOTO

HacCJICcJO0BaHUA IMPU3HAKOB. ]_II/ITOJ'IOFI/I‘{CCKI/IC OCHOBBI I[I/IFI/I6pI/II[HOFO




CKpEILIMBaHUS.
CuennenHoe HacienoBaHue mpusHakoB. Paborel T. Moprana. CuemnsieHHoe
HAacJeA0BaHUE TE€HOB, HApPYIICHUE CLEIUICHHS MEXIy IeHaMu. XPOMOCOMHas
TEOPHS HACJIEICTBEHHOCTH.

I'enernka mona. XpOMOCOMHBIM MEXaHU3M OIPEAEICHUS I0JIa. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbli U reTeporameTHbld 1moi. ['eHernueckas
CTPYKTypa IIOJIOBBIX XpoMocoM. HacienoBaHue nNpHU3HAKOB, CLEIUIEHHBIX C
ITOJIOM.

l'enoTun kak uenoctHas cucrema. lInedoTponuss — MHOKECTBEHHOE JIEMCTBUE
reHa. MHOXKECTBEHHbBI ajuieu3M. B3auMoAelCTBUE HEAJUIEIbHBIX T'E€HOB.

Kommnnemenrapuocts. Onucrtas. [lonumepus
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3.5

BzaumoneiicTBre reHOTHTIA M cpeabl TTpu popmupoBanuy peHoTHIA. MI3MEHUMBOCTH
Mpu3HaKkoB. KayecTBEeHHbIC M KOJWYECTBEHHbIC MpPHU3HAKW. BUbl M3MEHUMBOCTH:
HEHaCJIEACTBEHHAs: ¥ HacJIeACTBEHHAs.

Moudukarmonsast W3MCHYHBOCTb. Pomns cpenpl B (hopmupoBaHUH
MOIM(UKAITMOHHOW M3MeHYMBOCTH. HopMa peakiiny nprsHaka. BapuaimoHHBIA psijt
u BapuanmonHas kpuBas (B. Horanncen). CBoiicTBa MOIU(PHUKAITMOHHON
M3MCHYMBOCTH.

I'enornnmyeckas n3MeHunBOCTh. CBOMCTBA T'€HOTUIIMUCCKOM M3MEHYMBOCTH. BHIbI
TeHOTUIMYECKON N3MEHUNBOCTH: KOMOMHATHBHAS, MyTaI[HOHHASI.

KomOuHaTMBHAsT HM3MEHUMBOCTH. MeHo3 MW TOJOBOM IPOIECC — OCHOBA
KOMOHMHATUBHOH M3MEHYUBOCTU. PO KOMOMHATUBHON M3MEHUYMBOCTU B CO3JaHUU
TeHETUYECKOT0 pa3HooOpa3us B Mpe/iesiax OHOTO BUIA.

MyTanroHHas U3MEHYMBOCTb. BHUIbI MyTallMii: TEHHBIE, XPOMOCOMHBIE, TEHOMHBIE.
CroHTaHHBIE W WMHIYLMPOBAaHHbIE MYyTalUW. SIepHbIE M LUTOILUIA3MAaTHYECKUE
Mytaiuu. COMaTHYECKUE M MOJIOBbIE MyTaItuy. [IpHuuHbl BOBHUKHOBEHHUST MYyTaIlUi.
MytareHbl W WX BIMSHME HA OPraHU3MbL. 3aKOHOMEPHOCTH MYTAI[HOHHOTO
npoiiecca. 3aKOH TOMOJIOTHUYECKUX PsIIOB B HacieacTBeHHOW n3meHunBoctd (H.M.

BaBI/IJ'IOB). BHCHL[epHaSI U3MCHYHMBOCTHb U HACJICIACTBCHHOCTD

Kapuotun wuyenoBeka. MexayHaponHas mporpaMma HCCIEIOBaHUS T€HOMa
yernoBeka. MeToIbl  HM3Yy4YeHUsT TEHETUKU  YEJOBEKAa: TIE€HEaJOTHMYeCKui,
OJIM3HETIOBBIH, [UTOTEHETUYECKHU, MONYJISITUOHHO-CTATUCTUYECKHA,
MOJIEKYJIIPHO-TE€HETHYECKU . CoBpemMeHHOE onpeerIeHue TeHOTHIIA:
IOJJHOT€HOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHKUE, B TOM YHUCIIE C IMOMOIIBIO
[MI[P-anamu3a.  HacnencrBenHsle  3a0oieBaHUsS  4eloBeKa. | €HHbIE U
XPOMOCOMHBIE 00se3Hu YEJI0BEKa. bonesnn c HACJIEICTBEHHOU
MIPEIPACTIOI0KEHHOCThI0. 3HaYECHNE MEIUIIMHCKON TEHETUKH B MPEAOTBPAIICHUN

1 JICUCHHH I'eHEeTUYCCKHX 3a00eBanuii yeioBeka. CTBOJIOBBIE KIIETKU




3.6

JloMecTukalus U ceseKus. 3apoKAeHUE CENEeKINU U JoMecTUKauuu. Yuenue H.M.
BaBuiioBa 0 IEHTpax NMPOUCXOXKICHUS W MHOTrOOOpasusi KyJIbTYpPHBIX PAaCTCHHM.
Ponb cenekiuu B co3maHUM COPTOB pacTEHUM U MOpoA KUBOTHBIX. CopT, mopoza,
mTaMM. 3aKOH TOMOJIOTMYECKMX PsIOB B HAcleACTBEHHOM u3meHumBocth H.U.
BasuiioBa, ero 3nauenue st CENEKIIMOHHON pabOThI.

Metoabl  ceneKUMOHHOW paboThl. VICKYCCTBEHHBIH OTOOp: MAacCOBBIH U
WHIUBUYAIbHBI. Ortanel KOMOHWHAIIMOHHON CEJIEKIIUH. HcnosiTanue
MPOU3BOJUTENICH MO MOTOMCTBY. OTOOp MO TEHOTHIY C IOMOIIBIO OLEHKU
(eHoTHNa MOTOMCTBA M OTOOP 1O TEHOTHUITY ¢ moMolIbio ananu3a JIHK.
HckyccTBeHHBIN MyTareHe3 Kak METO]l CeJICKIIMOHHON paboThl. PamuanoHHblil 1
XUMHUYECKUH MyTareHe3 Kak HWCTOYHMK MyTalud Yy KyJbTypHBIX GopM
opranu3moB. Hcnonb3oBaHHE€ TEHOMHOIO PEJIAKTUPOBAaHUS M METOJOB
pexomOuHaHTHBIX JIHK 11151 mosrydeHust HCXOAHOTO MaTepraia Jilsl CeIEeKIIHH.
[Nomy4yenne mnonuruionioB. BHyTpuBHIOBas TuOpuam3anys. BImM3KopoicTBEHHOE
CKpelllMBaHue, WM UHOpuAMHT. HepoicTBeHHOE CKpelMBaHUE, WM ayTOPHIMHT.
I'ereposuc u ero npuuunsl. Mcnonbs3oBanue rerepo3uca B cenekuuu. OtnanéHHas
ruopum3aryst.  [IpeononeHne Oecrutosi MEXBUIOBBIX THOPWIOB. JlocTrkeHus

CEJICKLIMU PACTEHUI U KUBOTHBIX

3.7

4.1

OOBEKTHI, HCHIOTBb3YeMbIe B OMOTEXHOJIOTHH, — KIIETOYHBIC ¥ TKAHEBBIC KYIIBTYPHI,
MHUKPOOPIaHU3MBbl, HUX  XapakTepUCTHKa. TpaguluOHHAas  OHMOTEXHOJIOTHS:
xje0oneyeHre,  MOJyYEeHHE  KUCIOMOJIOYHBIX  IPOAYKTOB,  BUHOJENIHE.
Muxkpobuonorndeckuii cuHTe3. OOBEKTHI MHKPOOUMOJOTHYECKUX TEXHOJOTHI.
[IponssoncTeo Oenka, AMUHOKHCIIOT 51 BUTaMUHOB.VIckyccTBEeHHOE
OILUIONOTBOpEHUE. PEKOHCTPYKIMA SAHNEKICTOK M KIOHUPOBAHUE >KUBOTHBIX.
Mertox TpaHCIUTaHTalUU SAEP KIETOK.

XpoMOCOMHass M TeHHas WHXEHepus. VICKyCCTBEHHBII CHHTE3 TIe€Ha U
KoHCcTpynpoBanue pexkomOuHaHTHbIX JIHK. JlocTwkeHus u mepCHeKTHUBBI
XpOMOCOMHOW M TEHHOM HHXEHepUH. MenunuHckiue OHOTEXHOJIOTHH.

Hcnons30BaHHE CTBOJIOBBIX KJIETOK
Cucrema u MHOFOO6pa3I/Ie OpTraHU4Y€CKOro Mmupa

buonorunueckoe  pasHooOpa3ue  OpPraHU3MOB. CoBpemMeHHast ~ cuUcTeMa
opranudeckoro wmwupa. IlpuHinunel knaccudukanmuu opraHu3mMoB. OCHOBHBIE
CHCTEMATHYECKHE TPYIIILI OPTaHU3MOB.

OcoOeHHOCTH CTPOCHHSI U IKU3HEACSITENbHOCTH OJHOKJIETOYHBIX OPTraHHU3MOB.
bakTepuu, apxeu, OJHOKIIETOUHbIE TPUOBI, OJHOKIETOUHBIE BOJAOPOCIH, APYTue
HpOTI/ICTI)I. KOJ'IOHI/IaJ'II)HI)Ie OpFaHI/ISMBI. ,ZIBI/I)KGHI/IC OIHOKJICTOYHBIX OpFaHI/ISMOBZ
aME0OMTHOE, KTYTUKOBOE, PECHHYHOE. 3alliTa Y OJHOKJIETOYHBIX OPraHU3MOB.

Pa3,[[pa)i(I/IMOCTB Y OAHOKJICTOYHBIX OPraHU3MOB. Takcucel
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MHorokJieTouHble pacTeHHs. B3anMOCBs3b YaCcTE€d MHOTOKJIETOYHOTO OPraHu3Ma.
Tkanu, opraHbl U CUCTEMbl OPraHOB MHOTOKJIETOYHOro opraHuszma. Opranuszm
Kak enuHoe 1enoe. TkaHum pacTeHuid. THNBI PacTUTENbHBIX TKaHEH:
oOpaszoBarenibHas, IOKPOBHAas, MPOBOAMAIIAS, OCHOBHAs, MEXaHHYECKasl.

OcobenHocty cTpoeHUs, PYHKINN U PACIIONIOKEHUS TKAaHEH B OpraHax pacTeHUI

BereraruBHble 1 reHepaTUBHBIE OpraHbl pacTeHUil. yHKIMK OPraHOB U CUCTEM
opranoB. Kapkac pactenuil. J[BUKEHHE MHOTOKJIETOYHBIX PACTCHUI: TPONIU3MBbI U
Hactuu. llormomieHue BOABI, YIJIEKUCIOTO ra3a U MHUHEPAIbHBIX BEIIECTB
pactenusimu. [lpixanue pactenuid. uddys3us ra3oB yepes3 MOBEPXHOCTb KIETKH.
TpancriopTHble cHUCTeMBbl pacTeHui. Bboinenenwe y pacreHuid. 3amura y
MHOTOKJIETOUHBIX pacteHuid. Kyrukyna. CpencrBa MmacCUBHOM UM XUMHUYECKOU
3amuThl. OUTOHIIHUIBI.

PazgpaxxumocTs M peryisiuus y OopraHusmMoB. PazapakxumocTb W peryisdauus y

MHOTI'OKJICTOYHBIX paCTCHHﬁ. PocToBrIe BeniecTBa U UX 3HAUCHUE

MHoOrokieTrouHsle  XUBOTHbIE. B3auMMOCBs3b  4yacTe€ll  MHOTOKJIETOYHOI'O
opranusma. TKaHI/I, opradbl U CUCTCMblI OPraHOB MHOI'OKJICTOYHOI'O OpraHu3Mma.
Opranmsm kak enuHoe 1enoe. ['omeocras. Tkanu KUBOTHBIX W YeOBeKa. THUIIBI
KUBOTHBIX TKaHEH: SIUTEIUalbHas, COCJAMHUTENIbHAS, MBbIIICYHAsi, HEPBHAsd.
OcoOenHoctu cTpoeHHs, (YHKIMA U pacHoNIOKEHUs TKaHEed B OpraHax

JKHBOTHBIX U YCIIOBCKaA

Opranbl ¥ CUCTEMBI OPTaHOB JKUBOTHBIX. DYHKIIMK OPraHOB U CHCTEM OPIaHOB.
Omopa Ttenma opranu3mMoB. CKeneTbl OMHOKJIETOYHBIX W  MHOTOKJIETOYHBIX
XKUBOTHBIX. HapyxHblil 1 BHYyTpeHHMH ckeneT. CTpoeHHE M TUIIBI COEAMHEHUs
KOCTEM.

JIBUKeHHEe MHOTOKIJIETOYHBIX KUBOTHBIX. [luTanme >kuBOTHBIX. [luTanue
IIO3BOHOYHbBIX XHUBOTHBIX. I[I)IX&HI/IG JKUBOTHEIX. KokHOE JAbIXaHHUC. )Ka6epHoe n
JIETOYHOE JIBIXaHUE.

JlpIxaHue TO3BOHOYHBIX >KMBOTHBIX. DBOIIOLHMOHHOE YCIOXKHEHHUE CTPOCHHUS
JIETKUX IT03BOHOYHBIX KMBOTHBIX. I[I)IX&TGHI)H&?[ cucTeMa 4ejioBeka. MexaHusm
BEHTWIALIMM JIETKUX Yy MTHLl W MJIEKONUTAKOMUX. TpaHCIOPT BEIIECTB Yy
opranu3mMoB. TpaHCHOPT BemIeCTB Yy XHBOTHBIX. KpoBeHOcHas cuctema u e€
opranbl.  KpoBeHocHas  cucTemMa  TO3BOHOYHBIX  JKMBOTHBIX.  Kpyru
KpOBOOOpAIICHHs. DBOJIIOIMOHHBIC  YCIIOKHEHUS CTPOCHHSI KPOBCHOCHOM
CHUCTEMBI ITIO3BOHOYHBIX XHWBOTHBIX. BI)I)Ie.TIeHI/Ie Y OpraHu3MOB. BI)I)ICJ'IGHI/IG y
®KUBOTHBIX. COKpaTUTeNbHbIE Bakyonu. Opransl BoieneHus. CBs3b OJIOCTH TeNa
C KPOBEHOCHOW W BBIICIUTENHHOW cHUCTEMaMU. BbieneHne y MO3BOHOYHBIX
JKNBOTHBIX. 3aIIII/ITa Y MHOT'OKJICTOYHBIX JKHWBOTHBIX. HOKpOBI)I n Hux

MIPOU3BOHBIE.
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PaznpaxkxuMocTh 1 perynsiust y opranu3MoB. Pa3apaxuMocTs Yy OJHOKIETOUHBIX
opranm3moB. Takcuchl. Pa3gpaxxumMocTh W perynsiiius y MHOTOKJIETOYHBIX
pactenuii. PoctoBbie BemecTBa U MX 3HAUYCHUE.

HepBHas cuctema u pedieKTOpHAs PEryyslus Y MHOTOKJICTOYHBIX >KABOTHBIX.
HepBHas cuctema u e€ oTaesnbl. DBOITIOIMOHHOE YCIOKHEHUE CTPOCHUSI HEPBHOM
CUCTEMBI y KUBOTHBIX.

Pazpaborka anroputmMoB u mporpamMm s 3h(EKTHBHONW (PYHKIIMOHAILHON
AQHHOTAIlUM ~ TE€HOMOB,  TPAHCKPHUIITOMOB,  HPOTEOMOB,  METabOJIOMOB

MHUKPOOPIraHU3MOB, PACTEHUMN, JKUBOTHBIX U 4EJIOBEKA
OpraHu3Mm 4enoBeKa U €ro 310pOBbE

Opransl 1 CUCTEMBI OPTaHOB uyenoBeka. OTAesbl TOJIOBHOIO MO3Tra M03BOHOYHBIX
KHUBOTHBIX. Peduekc u peduiekropHas nyra. be3yciioBHblE U yCIIOBHBIE
peduexcel. I'ymopanbHast peryisuus M SHIOKPHUHHAs CUCTEMa >KUBOTHBIX M
yenoBeKa. JKene3bl SJHAOKPUHHOM CUCTEMBI U MX TOPMOHBI. JlelicTBUE TOPMOHOB.
B3anMoCBsI3p HEpPBHOH W SHAOKPUHHOW cucTeM. [ wumoTamamo-runodu3apHas

cucrema. Pedekc u pedaexropnas ayra. besycinoBHble u ycioBHBIE peIeKChl

5.2

5.3

3amuTa opraHuzMa ot Oosie3Hel. MIMMmyHHas cucrema yenoBeka. KierouHsiil u
TYMOPJIbHBIA MMMYHHTET. BpOXAEHHBIH, TPHOOPETEHHBIN CrenuprIecKuii
umMmyHuter. Teopus  KIOHanbHO-celeKTHMBHOro uMMyHuteta (I1.Dprmx,
®.M.bepuer, C.ToneraBa). BocnamurenbHble OTBETHl OpraHu3MoB. Poib

BPOXXJIEHHOTO UIMMYHHUTETA B PA3BUTHUU CUCTEMHBIX 3a00JI€BaHUN

KpoBeHocHast cucrema u e€ opranbl. Cepjue, KpOBEHOCHbIE COCYIbl U KPOBb.

Kpyru xpoBoobpaiienus. Pabora cepaiia u e€ perynasuus
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Jpixanue venoBeka. Juddysus ra3oB yepes3 MOBEPXHOCTh KIETKH. J[pixaTenpHas
cucTteMa delioBeka. JlpIxarenmpHas TMOBEPXHOCTh. Perymaumsi  IbIXaHusl.

JIpIxareabHbIe 00BEMBI

5.5

5.6

HI/IIHGBapI/ITCJ'IBHaﬂ CHUCTEMaAa 4YCJIOBCKA. OTI[GJ'II)I IMUIICBAPUTCIBHOIO0 TpaKTa.
HI/IH_IeBapI/ITeJ'ILHI)Ie KCJIC3BbI. BHYTpI/IHOJ'IOCTHOG n BHYTPUKJICTOYHOC

MUIIeBapeHne
ITokpoBel m wux npousBoaHble. Opransl BblaeneHus. [louxu. CrpoeHue u
¢byHkmonupoBanure HeppoHa. OunbTpanus, cekpenus U 00paTHOE BCACHIBAaHUE

KaK MEXaHU3MbI pabOThl OpraHoB BbleneHus. OOpa3oBaHUE MOYH Y YEJIOBEKa

5.7

HBI/I)KGHI/IG JelloBeKa: MbIIieuHas cucreMa. CKeleTHBIS MBIIINObLI WU HUX pa60Ta.

CTpoeHHE U TUITBI COEAMHEHUS KOCTEH

Teopus sBomtonnu. Pazsutre xu3Hu Ha 3emMie

6.1

OpomtoronHas  Teopust Y. Jlapsuna. [Ipenmochiiku — BO3HMKHOBEHUS

AapBUHHU3MA. Kuznp n Hay4dHasA ACATCIIbHOCTb 4. Z[apBI/IHa.




JIBrokymye cuiibl 3BoJIONMH BUAOB 1o Y. /lapBuHy (BbICOKash MHTEHCHUBHOCTh
pa3MHOXXEHHS OpPraHM3MOB, HACIEACTBEHHas HW3MEHYMBOCTb, Oopbba 3a
CYLIECTBOBAHME, ECTECTBEHHBIN U UCKYCCTBEHHBINA 0TOOD).

Odopmnenne cunrernyeckor teopuu sBomtonuu (CTD). HelitpansHas teopus
sBomtonMd. COBpeMEHHasi 3BOJIIOIIMOHHAST OMOJIOTHA. 3HAYEHUE HBOJIIOIMOHHON

Teopuu B GOPMUPOBAHUN €CTECTBEHHO-HAYYHON KapTHHBI MUPA

6.2

[Tonmynsimust kak ayeMEHTapHas eauHuLa 3BOMOIUH. COBpPEMEHHBIE METObI
OLIEHKM TEHETUYECKOTO pa3sHOOOpasusi U CTPYKTyphl momyisiuuil. M3MeHenue
reHooHAa MOMYJSIUN KakK 3JIEMEHTapHOE 3BOJIOIUOHHOE SBJICHHE. 3aKOH
reHeTudeckoro paHoBecus k. Xapau, B. BaiinOepra.

DOneMeHTapHbIe (aKTOPhl (ABMIKYIIME CHIIBI) O3BOJIONUU. MyTallmOHHBIN
npouecc. KomOunatuBHast u3MeHuuBOCTh. Jlpeilp reHoB — ciyuyaiiHble
HEHANpPaBIEHHbIE HM3MEHEHUs YacToT ajuienedl B momymsnusx. Oddekr
OCHOBATEJIA. Murparuu. W3onsmus TIOTTYJISILIIA: reorpaduyeckas
(mpocTpaHcTBeHHas ), Orooruueckast (penpoyKTUBHas ).

EctectBennbiii  orOOp — HampaBiAomuid  ¢GakTop dBomONHH.  DOpMBI
€CTECTBEHHOTO  O0TOOpa: JABIDKYIIMN, CTAOMIM3HUPYIOUIUH, pa3pbIBAIOLIUI
(mu3pynTuBHbIi). [TonoBoit oTOOP.

[IpucnocoOIeHHOCTh ~ OpPraHM3MOB  KaK  pe3yJlbTaT  MHUKPOIBOJIOLUU.
BosnukHOBeHHe — mpucrnocoOneHuii y  opraHu3mMoB.  Apomopdo3sl U
uanoanantanuu. [lpumepsl npucnocobneHuil y opranu3MoB. OTHOCHUTEIHLHOCTD
MPUCIIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepunm U cTpykrypa. BumooOpa3oBaHue Kak pe3ynbTar
MUKposBoJtoIu. M3omsamus — kiarodeBoil (akrop BumooOpasoBanus. Ilytu u
CHOCOOBI BUJI000pa30BaHUS: aJIONaTPUIECKOe (reorpaduueckoe),
CUMIIAaTPUYECKOE  (DKOJIOTHYECKOE),  «MTHOBEHHOE»  (TOJUTLIIONIU3AINS,
rudpuanzays). JJIMTenbHOCTh 3BOIIOIUOHHBIX TPOLECCOB.

Mexanu3mbl GOpMHUPOBaHUS OHOJIOTHYECKOTO pa3HOOOpa3usl.

Ponp 3BOMIOLIMOHHON OMOJOTMM B pa3pabOTKe HAyYHBIX METOJIOB COXPAaHEHMS
O6nopazHooOpazusi. MUKpPOIBOMIONUA W KOIBOJIIOIUS TMAPA3UTOB M UX XO3SEB.
Mexanu3mbl pOPMUPOBAHUS YCTOMYMBOCTH K aHTHOMOTHKAM U CIIOCOOBI OOpHOBI

C HeH

6.3

Metoapl u3ydeHUs: MakpoOdBOMIONWHU. [laneoHTOoNOrnYecKkne MeTOoAbl W3YdeHUS
sBoonni. [lepexonubie Gopmbl 1 PUIIOTEHETUYECKHE PSABI OPTaHU3MOB.
buoreorpaduueckue meroanl n3yueHus 3Bomtoiuu. CpaBHenue Giiopsl U hayHb
MaTepUKOB M OCTpOBOB. broreorpaduueckue odmactu 3emau. Bunb-oHneMuku u
PEUKTHI.

3M6pI/IOJ'IOFI/ILICCKI/IC n CpaBHI/ITCJ'IBHO—MOp(I)OJIOFI/I‘{eCKI/IC MCTOAbl H3YUCHUA
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IBOJIIONMH. [ €HEeTHMYeCKHe MEXaHWU3MBl HBOJIIOIIMM OHTOTEHE3a W TIOSBIICHUS
OBOJIIOIIMOHHBIX ~ HOBIIECTB. | 'OMOJIOTMYHBIE W  aQHAJIOTUYHBIC  OPTaHBI.
Pynmumentapapie  opraHbl M aTaBU3MBL.  MOJEKYJISIPHO-TCHETUYECKHUE,
OMOXMMHUYECKHE W  MaTeMaTHYeCKHE  METOJIbl  HM3YYCHHUS  IBOIIOIUH.
I'omonornunbie TeHbl. COBpEMEHHBIE METOABI MOCTPOCHUS (PUIOTCHETUYCCKUX
JIepEBBEB.

XPOMOCOMHBIE MYTaITUH U DBOJIOIHS TCHOMOB.

O6mume 3akoHOMepHOCTH (TIpaBmiIa) 3BOMOLMUA. HeoOpaTHMOCTh HBONIOIHUU.

AnanTtuBHas paguanus. HepaBHOMEpHOCTh TEMIIOB 3BOJIIOLIUHI

Hayunble runore3bl MNpPOUCXOXKIEHHMS JKU3HM Ha 3emsie. AOuoreHes
naHcnepmus. JloHay4dHble NPEACTABICHUS O 3apOXKICHUU KU3HU (KPEALMOHU3M).
['unoTe3a MOCTOSHHOIO caMO3apOXKACHUS )KU3HU U €€ ONPOBEPIKEHUE OIbITAMU
®. Penu, JI. Cnammanuanu, JI. Ilactepa. IlpoucxoxkaeHwe >KU3HU U
acTpOoOHOJIOTHS.

OcHoBHbIE 3Tallbl HeOpraHudeckoi sBosouuu. IlnanerapHas (reosoruueckas)
IBOJIOLMUS. XUMHUYECKass SBOJIIOLUA. AOHOIeHHBIM CHHTE3 OpPraHUYeCKHUX
BemiectB u3 Heopranmuyeckux. Omeir C. Mumepa u I'. lOpu. OOGpa3zoBanue
nosnMepoB u3 MoHoMepoB. KoauepBatHas runoreza A.M. Onapuna, rumnoresa
nepBuyHoro OymboHa JIx. XonjaeliHa, reHermdeckas rumote3a [. Mémnepa.
Pu6o3umsbr (T. Yek) u rumotesa «mupa PHK» VY. I'mnbepra. @opmupoBanue
MeMOpaH U BO3HUKHOBEHHE IPOTOKJIETKH.

Uctopus 3emnu u meroabl e€ usyudeHus. Vckomaemble OpraHMYeCKHE OCTAaTKH.
I'eoxponomnorust u e€ meronsl. OTHOCHUTENbHAs M a0OCONIOTHAsE T'€OXPOHOJIOTHSL.
I'eoxpoHosornueckas 1mkasa: 0HbI, Apbl, HEPUOBL, JTOXH.

HavanpHble sTansl opranuueckoil sBosmonuu. [losiBieHne M 3BOMIONMS MEPBBIX
KJIETOK. OBomonus Merabonu3ma. BO3HUKHOBEHHE TEpPBBIX SKOCHUCTEM.
CoBpemeHHbIE MUKPOOHBIE OMOIIIIEHKN KaK aHaJIOT IEPBbIX Ha 3emiie COOOILECTB.
CrpomaronuTsl. [IpokapruoThl U 3yKapHOTBHI.

[Tpoucxoxaenue 3ykapuoT (cUMOHOreHe3). OBOJIOIHOHHOE MPOUCXOXKIECHUE
BUpYycoB. IlponcxokieHne MHOIOKJIETOUHBIX OpraHu3MoB. Bo3HHMKHOBEHuHE
OCHOBHBIX T'PYIIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tamlbl 3BOJIONMU BBICHIMX pacTeHUi. OCHOBHBIE apoMOp(O3bI
pacteHuii. Bbixox pacrenuit Ha cymy. IlosBiieHHE CIIOPOBBIX PAaCTEHHU H
3aBoeBaHne MMM cymu. CemeHHble pacTeHus. [IpoucxoxaeHue IBETKOBBIX
pacTeHui.

OcHOBHBIE 3Tambl HBOMIONMU KUBOTHOrO Mupa. OCHOBHBIE apoMOp(ho3bl
KHUBOTHBIX. Benackas ¢ayna. KemOpuiickuii B3pbIB — MOSIBIEHUE COBPEMEHHBIX
tumnoB. [lepBrie XopaoBbIie KUBOTHBIE. JKU3HD B BoJie. DBOJIOLNS TO3BOHOYHBIX.

[Tpoucxoxaenne ampuodbuit u pentunuii. [IpoucxoxaeHre MICKONMUTAOMINX U
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ntur. [lpuHnun kmoueBoro apomopdoza. OcBoeHue OECrO3BOHOYHBIMU H
[MO3BOHOYHBIMH JKUBOTHBIMU CYIIIH.

PazBuTue xu3HM Ha 3emiie IO 3paM U NEepuoaaM: apxeu, IpoTepo30il, Maeo3ou,
Me30301, KaiHO30M. OOmas XapakKTepUCTHKAa KIUMaTa H TEO0JOTHYECKUX
nporieccoB. [losBIeHNE U paclBET XapaKTEPHBIX OPraHU3MOB. YTiIeo0pa3oBaHue:
€ro YCJIOBHS U BIUSHUE HA Ta30BBIA COCTAB aTMOC]EPHI.

MaccoBble BBIMUPAHUS — DKOJOTMYECKHE KpHU3uchl mpouuioro. Ilpuuunbel u
CIIEJICTBUSI MacCOBBIX BbIMHpaHUN. COBPEMEHHBII 3KOJOTUYECKUI KPHU3UC, €ro

0COOEHHOCTH

Paspgensl m 3amaum  anTpononoruu. Metonsl anTpornonoruu. (CTaHOBIEHUE
IIPEICTAaBICHUM O MPOUCXO0XKIEHUH ueroBeka. COBpeMEHHbIE HayUHbIE TEOPUU.
CxoncTBO 4yenoBeka € KUBOTHBIMU. (CHCTEMaTHYECKOE MOJIOKEHUE YEJIOBEKa.
CBugerenbcTBa  CXOJACTBA  YEJNOBEKA C  JKMBOTHBIMU:  CPAaBHUTEJIBHO-
MOP(OJIOTHYECKHE, AMOPHOJIOTHYECKHE, ($H3HO0TIOTO-OMOXUMHUYECKHE,
noBeieHueckue. OTInYMs YeaoBeKa OT KUBOTHBIX. [IpAMOX0KIeHNE U KOMILIEKC
CBA3aHHBIX C HUM NPU3HAKOB. Pa3BuUTHE rOJOBHOTO MO3Ira U BTOPOH CUTHAJIbHOMN
CUCTEMBI.

JBwxyne cuibl ((hakTopbel) aHTPONOTeHe3a: OMOJIOrWYEecKHe, COIUabHBIC.
CooTHotleHrne OMOIOTHYECKUX U COITUANIBHBIX (DAKTOPOB B aHTPOTIOTCHE3E.
OCHOBHbBIE CTaANN aHTPOIIOreHEe3a. ABCTPATIONUTEKHU — ABYHOTHE IPEIKU JIFOJIEH.
UYenoBek  ymenblii, IE€pBbIE  M3TOTOBJIEHUsS  Opyaud  Tpyha. Yenosek
MPSMOXOJIAIIMNA U TEPBBIA BBIXOJA JIOAeH 3a mpenensl Adpuku. YemnoBek
reienb0epreckuii — oOui NpeoK HeaHAEepPTaTbCKOro 4YelloBeKa W YesloBeKa
pazymMHOro. YenoBek HEaHIEPTAIBCKUHM KaK BUJ JIIOJAEH XOJOJHOTO KJIMMATa.
UYenoBeKk pa3syMHBIII COBPEMEHHOIO THUIIA, JEHUCOBCKUH YEJIOBEK, OCBOCHHE
KOHTHMHEHTOB 3a IpeneiaamMu AQpuki.

DOBONIOIUS COBPEMEHHOIO uesjoBeka. EcTecTBeHHBI OTOOpP B HOMYJNSLMSIX
yenoBeka. MyTalMoHHBIA mporecc W noaumopdusm. [lomynsunoHHbIE BOJHBI,
apeiid reHoB, Murpaiys u «3¢¢GeKkT oCHOBATEIsD» B MOMYJSALHUIX COBPEMEHHOTO
YEJI0BEKa.

UYenoseueckue pacel. [lonatne o pace. bonbmme pacel:  €BponeouIHas
(eBpaswmiickasi),  aBcTpajo-HerpougHas  (PKBATOpUANbHAS),  MOHTOJIOHMIHAS
(asmaTcko-aMepHKaHCKas). Bpemss M myTH pacceleHMsl 4YeloBeKa IO IIAHETE.
EnuncTtBO  wenoBeueckux pac.  HaydHas  HECOCTOSATENBHOCTH — pacHU3Ma.
[IpucnocoOneHHOCTh YeloBEeKa K pa3HbIM YCIOBUSIM OKpYXKAloUled Cpemsbl.
Bnusiaue reorpaduyeckoit cpensl U apeiida TreHOB Ha Mopdoioruro U

(I)I/ISI/IOJ'IOFI/IIO YCJI0BCKa

OKOCUCTEMBI U MMpucymue MM 3aKOHOMECPHOCTHU
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Pazpnenbl u 3agaun sxosioruu. CBs3b HKOJIOTUU C IPYTUMU HAYKaMH.
Metoaer skosnorun. lloneBbie HaOMIOAEHUS. DKCIEPUMEHTHI B  OKOJIOTHH:
NpUpPOAHbIE U JabopaTopHble. MoJenupoBaHHE€ B JKOJIOTUA. MOHUTOPUHT

OKPYIKaIOIeH Cpeibl: JTOKAIbHBIN, pErHOHAILHBIN U TJ100aIbHBIN

Okosorndyeckue (GakTopbl U 3aKOHOMEpHOCTH MX JeifctBusa. Kitaccuduxanus
9KOJIOTUYECKUX (PAKTOpOB: abuMOTHYECKHE, OMOTHUYECKHE, aHTPOIOIrECHHbIE.
OOme 3aKOHOMEpPHOCTH JCUCTBHS 3Kojorudeckux (akropo. IIpaBuio
muHumyma (K. Ilnpenrens, 0. JIuOux). TonepanTHOCTh. OBpUOMOHTHBIE U
CTEHOOMOHTHBIE OPTaHU3MBI.

AbGuoTtndeckue daktopel. CBET Kak sKojorudeckuii akrop. JlecTBue pasHbIX
YYaCTKOB COJIHEYHOTO CIIEKTpa Ha OPraHU3Mbl. OKOJIOTMYECKUE TIPYIIIbI
pacTeHMil M JKMBOTHBIX MO OTHOUIEHHIO K cBeTy. CurHajnpHas pojib CBETA.
doTonepruoausm.

Temmneparypa kak »sKkojoruueckuit Qaxrtop. JlelcTBue TeMmmepaTypbl Ha
opranusmsl. [1oMKunOTEpMHBIE 1 TOMOMOTEPMHBIE OpPraHU3Mbl. DBPUTEPMHbBIE U
CTCHOTEPMHBIE OPTaHU3MBI.

Brnaxunocte kak skojorudeckuidt ¢daxrtop. IlpucnocoGnenus pacteHui K
noJ/IepKaHuio BoaHoro Oamanca. Kiaccudukanus pacTeHH 1O OTHOIICHHIO K
BoJie. [Ipucmocobenns >KUBOTHBIX K H3MEHEHHIO BOJTHOTO PEKMMA.

Cpenpl oOuTaHMS OPraHM3MOB: BOJHAs, HA3e€MHO-BO3/YILIHAs, IOYBEHHas,
ryOMHHAs — MOJANOYBEHHAs, BHYTpUOpraHu3MeHHas. DPU3NKO-XUMHUYECKUE
O0COOCHHOCTH cpell oOuTaHusl opraHusmoB. llpucrnocoOieHus OpraHu3mMoB K
KU3HU B Pa3HBIX Cpe/ax.

buonornueckue putmsl. BHenHue 1 BHyTpeHHNE pUTMBL. CyTOUHBIE M TOAUYHBIE
putMbl. [IpucrnocoOIeHHOCTh OPraHW3MOB K CE30HHBIM H3MEHEHHSM YCIOBUM
KU3HU.

XKuznennoie Gopmbl opranusmoB. [loHsTHEe 0 kHU3HEHHON (opme. KU3HEHHbIE
GopMBl pacTeHMii: JepeBbs, KYCTapHUKH, KYCTapPHUYKH, MHOTOJICTHHE TpPaBbI,
oJHOJeTHUE TpaBbl. JKuzHeHHbIE (POPMBI KUBOTHBIX: THAPOOHOHTHI, F€OOMOHTHI,
a’poOnoHTHI. OCOOEHHOCTH CTPOEHMS U 00pa3a KU3HU.

buotuueckue daxtopbl. Bumbl OMOTHYECKHUX B3aUMOJICHCTBUNA: KOHKYPEHIIHUS,
XHUIHUYECTBO, cUMOMO3 U ero (opmel. [lapazutusm, xoomepamus, MyTyaausMm,
KOMMEHCAJIN3M (KBapTUPAHTCTBO, HaXJeOHUYECTBO). Herpoduueckue
B3auMoOJeiicTBUs  (Tonmuueckue, (Qopuueckue, (¢dadbpuueckue). 3HAUEHUE
OMOTHMYECKMX B3aUMOJIEHCTBUN Ul CYIIECTBOBAHHS OPraHU3MOB B Cpele

oOuTaHUs. HpI/IHI_II/IH KOHKYPCHTHOT'O UCKJIFOUCHUS
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OKOJIOTUYECKHE XapaKTECPUCTHUKU ITOITYJIALINHA. HOHYJ'IHHI/ISI Kak Ouoyiornueckas

cucremMa. Posib HEOTHOPOIHOCTHU cpelibl, GU3NUECKUX OapbepoB U 0COOEHHOCTEH
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OMOJIOTUHM BHUJIOB B (POPMUPOBAHUU MPOCTPAHCTBEHHOW CTPYKTYPHI MOIMYISIIUM.
OcHOBHBIE TOKAa3aTeNu MOMYJALMHU: YHCIEHHOCTh, IUIOTHOCTh, BO3pacTHas u
MoJIoBasg CTPYKTypa, POXKIAEMOCTb, HPUPOCT, TEMII POCTAa, CMEPTHOCTb,
MHUTpaLUS.

Dkosioruueckas CTpykTypa mnonyiasauuu. OIeHKa YHUCICHHOCTH TMOMYJISIUU.
JluHaMuKa nomyisuuu U e€ peryisiuus. buoTudeckui NmoTeHuuan MOIyJIsuu.
MopaenupoBanre AWMHAMUKKA —nonyiasiuud. KpuBble pocTa  YMCIECHHOCTH
nonynsauuu. KpuBble BbDKHUBaHUS. Perynsuus 4MCICHHOCTH MOMYJSIUNA: POJb
(akToOpoB, 3aBUCAMIMX ¥ HE 3aBUCANIMX OT IUIOTHOCTH. DKOJIOTUYECKUE
cTpareruu BUJOB (r- u K-cTparerun).

[TonsiTre 06 sKOOTMUECKOM HUIlEe BUa. MecTooOuTanue. MHOTOMEpHast MOJIEITh
skosiorndecko Humu JIx.M. XarunHcona. Pa3Mepbl 5KOJIOTMYECKOW HUIIIH.
[ToTennmanpHas U peain30BaHHAS HUIIIH.

Bun xak cucrema mnonynasuumid. Apeanbl BUIOB. BuIbl M HMX JKU3HEHHBIE
cTpaTeruvd.  3aKOHOMEPHOCTHM  TOBEACHUS U MUTpalid  >KUBOTHBIX.

buonornueckue nHBazun JYKCPOAHBIX BUIOB

CooOmiectBa opranu3moB. buoreHo3 u ero crpykrypa. CBsizu Mexay
opraHu3mMamMu B OuWOIEHO3€. DKOcHCTeMa Kak OTKphITas cuctema (A.JDx.
Tencnu). OyHKIMOHAIBHBIE OJOKM OPraHU3MOB B 3KOCHCTEME: MPOAYIEHTHI,
KOHCYMEHTHI, peayleHTbl. Tpodudeckue ypoBHU. Tpoduyeckue Lemnu U CEeTH.
Abuotnyeckue 6moku sKocucteM. [TouBbl U mibl B 3KocucTeMax. Kpyrosopor
BEIIIECTB U MTOTOK YHEPTUU B SKOCUCTEME.

OcHOBHBIE TIOKa3aTeM IKOCUCTEMBbI. buoMacca u mpoayKius. DKOJIOTHUECKUE
MIUPaMHUJIbI YUCEN, OMOMACCHI U DHEPTHH.

HanpaBneHHble 3aKOHOMEPHBIE CMEHBI COOOIIECTB — CyKIecCHH. [lepBUUHBIE U
BTOPUYHBIE CYKIIECCMM W WX TMPUYUHBL. AHTPOIOTEHHBIE BO3JCHCTBUS Ha
cykneccun. KimmmakcHoe coobiiectBo. bruopaznooOpasue u mojgHoTa KpyroBopora
BEIIIECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTB.

[IpuponHbie 3KOCUCTEMBI. AHTPOINOT€HHBIE SKOCHUCTEMBI. ATPO’KOCHUCTEMA.
ArpotieHo3. Paznuanst Mex 1y aHTpOIIOT€HHBIMU U TPUPOTHBIMH SKOCUCTEMaMH.
Ypboskocucrembl. OCHOBHbIE KOMIIOHEHTHI ypOosKkocucTeM. ['opojckas ¢uopa u
¢dayna. CuHaHTpONU3alUs TOPOACKON (ayHbl. bronorudeckoe u X03sSHUCTBEHHOE
3HAUEHUE arpodKOCHCTEM M YpOOIKOCHUCTEM. 3aKOHOMEPHOCTH (OPMHUPOBAHUS
OCHOBHBIX B3aUMOJICHCTBUI OPTraHU3MOB B SKOCUCTEMAX.

[TepeHoc sHeprum M BEIIECTB MEXKAY CMEXKHBIMU IKOCHCTEMAMH.Y CTOMYHMBOCTD
OpraHu3MOB, TOMYJSIMUA M DKOCUCTEM B YCJIOBHUSIX €CTECTBEHHBIX U

AHTPOINIOT€HHBIX BO3IECUCTBUN

buochepa — oOmennanerapHas o6ono4yka 3emiu, TAE CYIIECTBYeT WIH
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CylllecTBOBaja >kM3Hb. YueHue B.M. Bepuaackoro o Ouocdepe. Ob6mactu
6uocdeps! u e€ coctas. JKuBoe BerecTBo 61ochepsl U ero PyHKIUH.
3akoHOMEPHOCTH cymiecTBoBaHus Ouocdepsl. OcobeHHOcTH Ouochepsl Kak
riobanpHOM  dKocucTeMbl.  JluHamuueckoe — paBHOBecue B Ouocdepe.
KpyroBopotsl BemiectB M OHOr€OXMMHYECKHE LMKl (yriepoja, asoTa).
PurmuunOCTS siBNCHMIT B Onocdepe.

3onanbHOCTh OMocheprl. [lonarune o 6uome. OCHOBHBIE OMOMBI CYIIH: TYHAPA,
XBOMHBIE Jleca, CMEUIaHHbIE W IIMPOKOJUCTBEHHBIC Jieca, CTENH, CaBaHHBI,
MyCTBIHU, TPOMHYECKHE JieCa, BBICOKOTOpPbs. Kimmar, pacTUTenbHBIA U
KUBOTHBIA MHp OMOMOB CYIIIH.

Ctpykrypa U (pyHKLHS KUBBIX CHUCTEM, OLEHKAa HUX PECypCHOro MOTEHIMAIa U
o6uochepHbIx QyHKINN

DKOJOTHYecKre KpU3UChl U X MpUYMHBL. Bo3naelicTBue yenoBeka Ha O6uochepy.
3arpsi3HeHUe BO3AYIIHOM cpenbl. OXpaHa Bo3Ayxa. 3arpsi3HEHHE BOJIHOM CPEJibl.
Oxpana BoaHBIX pecypcoB. Paspymenue mouBsl. OXpaHa MOYBEHHBIX PECYpPCOB.
N3menenue knumara.

AHTpPONIOT€HHOE BO3JEHCTBUE HA PACTUTENbHBIM M JKUBOTHBIA Mup. OxpaHa
PaCTHTEIHLHOTO W JKUBOTHOrO MUpa. OCHOBHBIC NMPHUHIIMITBI OXPaHBI TPHUPOJIBI.
Kpacupie kamru. Ocobo oxpansiembie mpupoanbie teppuropun (OOIIT).
Boranmndeckue cazpl ¥ 300J0THYECKHE TAPKU.

OcHOBHbIE TPHUHIMIIBI YCTOMYMBOTO PA3BUTHUSI YEJIOBEUECTBA U TMPHUPOIBL.
PammonanbHOe  MPHPOIONONB30BAaHHNE W COXpPaHEHHWE  OMOJIOTHYECKOTO

pazHooOpaszus 3emin




YUYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI U YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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