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MOSCHUTEJBHASA 3AIINCKA

[Iporpamma mo ydeOHOMYy mpeamety «buonorus» (mamnee - OWoJOTHS) Ha
ypOBHE cpenHero oluiero oOpa3oBaHHs pa3padboTaHa Ha ocHOBe DenepanbHOTrO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 obpazoanuu B Poccuiickoit denepannm»,
dI'OC COO, Konmenuuu mnpernojaBaHus ydeOHoro mnpeamera «buosorus» u
OCHOBHBIX TOJIOKEHUH (enepalibHOi pabodeil mporpaMmbl BOCIIUTAHUS.

Cornacro monoxenusiMm ®I'OC COO mnpodunbHbe y4eOHBIE MPEIMETHI,
u3ydyaemMble Ha YIJIyOJIEHHOM YpOBHE, SIBIAIOTCS crocoOoMm auddepeHimanuu
OoOy4eHHsI Ha YPOBHE CpEIHEro oO0Iiero oOpa3oBaHUS U MPHU3BAHBI OOCCIEUYHTH
MPEEMCTBEHHOCTh MEXKJy OCHOBHBIM OOIIMM, CpEIHUM OOIIMM, CpPEIHUM
npoeCCUOHANIBHBIM U BBICIIMM 00pa3oBaHUEeM. B TO ke BpeMs Ka)KIblil U3 3TUX
Y4EOHBIX MPEAMETOB JOJDKEH OBITh OPUEHTHUPOBAH HA MPUOPUTETHOE pELICHUE
o0pa30BaTeNbHBIX, BOCHUTATEIBHBIX M PA3BUBAIOIIMX 3a/]a4, CBA3AHHBIX C
npodopueHTanuei o0yJamImuxcs U CTUMYJIMPOBAHUEM HHTEpeca K KOHKPETHOU
00JIacCTU HAy4YHOTO 3HAHUS, CBSI3aHHOTO C OHOJIOTHEN, MEIUIIMHOM, SKOJIOTHEH,
MICUXOJIOTUEH, CIIOPTOM WJIM BOCHHBIM JEJIOM.

[Iporpamma mo ydeOHOMY mnpenMery «buonorus» ma€t mpeacTaBlieHHE O
Heau M 3ajadax Hu3ydeHuss ydeOHoro mpenmera «buonorusi» Ha yriyOoi€éHHOM
YpOBHE, OnpeesnseT 00s13aTeIbHoe (MHBAPUAHTHOE) IIPEIMETHOE CO/IEpIKAHUE, €T
CTPYKTYPUPOBAaHHME IO pas3ieliaM M TeMaM, paclpeAelieHne MO Kiaccawm,
PEKOMEHAYET TOCJIEeIOBATEIbHOCTh H3YYEHHs y4eOHOro Marepuajia ¢ Y4yEToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH Y4eOHOro mpolecca,
BO3PACTHBIX OCOOEHHOCTEeW oOyuwaromuxcsi. B mporpamme 1o Ouosioruu
peaNn30BaH TMPUHIUI MPEEMCTBEHHOCTH C HU3yYeHHUEM OWOJIOTHM Ha YypOBHE
OCHOBHOTO  o0miero  oOpa3oBaHMs, Oyiarojaps 4YeMy  IPOCMATpPUBAETCS
HaMpaBJICHHOCTh HAa  MOCJHEAYyIolee pa3BUTUE  OWOJOTMYECKUX  3HAHUM,
OpUEHTHUPOBAHHBIX Ha (HOPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIUICHUS, TMPEJCTaBICHUN O 370pOBOM 00pasze >KU3HHU, Ha
BOCIHUTaHUE OEpPEKHOr0 OTHOIICHUS K OKpyXKalollel mnpupoaHou cpeae. B
nporpaMme 1Mo OMOJIOTHH TaKkXe IMOKa3aHbl BO3MOXXHOCTH Y4YEOHOTO MpeaMera
«buonorusiy B peanuzanuu  TpedboBanuit DPIOC COO Kk MIaHUPYEMBIM
JUYHOCTHBIM, METalpeAMETHBIM M TPEAMETHBIM pe3yjbTaTaM OOydeHUsS U B
(GbOpMHpPOBaHUM OCHOBHBIX BHUJOB y4eOHO-TIO3HABATEIBHOW  JIESITEIIBHOCTH
OoOydYarommxcsi MO0 OCBOCHHUIO COJEpKaHUsI OMOJOTMYECKOTO O00pa3oBaHMsS Ha
YPOBHE CpeHEro 00111ero 00pa3oBaHuUsl.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpeaHEro o0mero oopasoBaHUs
3aBepiiaeT OHOJIOTMUECKOEe O00pa3oBaHWE B IMKOJE W OPUEHTHUPOBAH Ha
pacIivpeHue U yriyoJieHHe 3HaHUW 0O0yYaronuxcsi O JKUBOW MPHUPOJE, OCHOBAX



MOJICKYJISIPHOM M KJIETOYHOW OMOJIOTHUH, SMOPUOJIOTUH W OMOJIOTUM Pa3BUTHA,
TE€HETUKH, CEIEKINN, OMOTEXHOJIOIMH, SBOIOLUOHHOIO YUYEHUS U SKOJIOTUH.

Nzyuyenne yueOHOro mnpeamera «buomnorus» Ha yriIyOJIEHHOM YpPOBHE
OPUEHTHPOBAHO HA MOJArOTOBKY OOyYaloIIUXCs K MOCIEAYIOLIEMY MOJIYyYEHHUIO
OMoNOrMYeckoro  oOpa3oBaHHMA B By3aX W OpraHU3alMAX  CPEIHETO
npodeccuonansHoro oopa3zoBanus. OCHOBY €ro COAEpKaHUS COCTaBISIET CUCTEMA
OMONOTMYECKUX  3HAHWUW, TMOJYYEHHBIX TMPU HU3YYCHHH  OOYyYarOUIMMHUCS
COOTBETCTBYIOIIUX CUCTEMATHUUECKUX pa3fesioB OMOJIOTUH HA YPOBHE OCHOBHOI'O
obmiero oopazoBanusi, B 10—11 kiaccax 3TH 3HaHUA TOJy4aroT pa3BuTue. Tak,
pacmMpeHsl U yriyojieHbl OHMOJIOTMYECKHE 3HaHMsSI O PAaCTEHUSX, JKUBOTHBIX,
rpu0ax, OakTepHsX, OpraHU3ME 4YEJIOBEKa, OOIIMX 3aKOHOMEPHOCTAX KHU3HH,
JOTIOJTHUTENBHO BKIKOYEHBI OMOJIOTMYECKUE CBEICHUS TPUKIIAAHOTO U IIOMCKOBOIO
XapakTepa, KOTOpble MOKHO HCIOJb30BaTh KaK OPUEHTHUPHI AJISl MOCIEAYIOLIETO
BbIOOpa mpodeccun. Bo3MokHa Takke HMHTErpanusi OMOJOTMYECKUX 3HAHHUM C
COOTBETCTBYIOIIMMHU 3HAHUSAMHU, IMOJYYCHHBIMH OOYUYAIONUMUCS TPU H3yYCHUH
(bU3UKU, XUMHH, Teorpadui 1 MaTEMATUKH.

CrpykTypa mnporpamMmsl 1o ydyeOHOMYy mnpeamery "buonorus" oTpaxaer
CUCTEMHO-YPOBHEBBI U 3BOJIOLUOHHBIM MOAXOABI K HU3YYEHHIO OHOJIOTHUH.
CornacHo UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE IS KUBbBIX
CUCTEM Pa3HOI'0 YPOBHS OpTraHU3ALMH, 3BOJIIOIIMN OPraHUYECKOT0 MHUpa Ha 3eMiie,
COXpaHEeHUsi OMOJIOTMYECKOro pa3HooOpaszus 1utanetsl. Tak, B 10 kmacce
U3y4aloTCsl OCHOBBI MOJIEKYJSIPHOM M KJIETOYHON OWOJNIOrMH, SMOpPHOJIOTUU U
OMOJNIOTMM Pa3BUTHUS, TEHETHUKU M CEJIEKUUH, OMOTEXHOJOTHMH U CHUHTETUYECKOU
OMOJIOTHH, aKTYaJU3UPYIOTCS 3HAHUS OOyYarolmIUXCs MO OOTaHWKE, 300JIOTHH,
aHatomuu, (usmonoruu uenoBeka. B 11 kiacce u3y4aroTcs SBOJIIOLMOHHOE
y4€HUE, OCHOBBI KOJIOTUHU U yYeHHUE 0 Ouocdepe.

VYuebnsiii mnpeamer «buornorus» mpu3zBaH  00€CNEUUTh  OCBOCHUE
o0yJarouMHUcs: OMOJIOTUYECKUX TEOPUH U 3aKOHOB, UAEH, IPUHLUIIOB U MIPaBUIL,
JIEXKAIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHON KAPTUHBI MUPA, 3HAHUU O
CTPOEHUHU, MHOTo0o0pa3uM M OCOOCHHOCTSX KJIETKHU, OpraHu3Ma, MOy,
OMOLIEH03a, SKOCUCTEMbI, O BBLIAIOUIMXCS HAYYHBIX JTOCTHUKEHUSX, COBPEMEHHBIX
UCCIIEIOBAaHUSIX B OMOJIOTUH, MPUKIAIHBIX aCMIEKTax OMOJOTHYEeCKUX 3HaHUM. J{s
pa3BUTUSL M TOJJACpXKaHUS HHTEpeca OO0ydarommxcs K OHOJIOTUH HapsAy co
3HAYUTEIBHBIM O0BEMOM TEOPETUYECKOIO0 MaTepuana B COAEPKaHUM MPOrPaMMBbl
1o OMOJIOTUU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAaHOBJICHHSI U Pa3BUTHUS
TOM uiau MHOW oOjacTu OWOJIOTHH, BKIAJAOM OTEUECTBEHHBIX M 3apyOeKHBIX
YUEHBIX B PEIICHUE BAXKHEUITNX OMOJOTHUYECKUX U IKOJIOTUYECKUX MTPOOIIEM.

Lenb n3yuenus: yueOHoro npenmera «buonorus» Ha yriyOia€éHHOM yYpOBHE —
OBJIaJIcHHE  OOy4YalIIMMHUCS  3HAHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAJIbHON



OpraHM3allMd >KUBBIX CHCTEM PAa3HOTO0 paHra M MNPUOOPETeHHE YMEHH
UCIIONb30BaTh 3TH 3HaHUSA B (JOPMUPOBAHMU HMHTEpECa K OMpeAeNEHHON 00iacTu
npo(hecCHOHANBFHOM AESITENbHOCTH, CBSI3aHHOW C OHOJIOTHMEH, WM K BBIOOpPY
y4eOHOTr0 3aBeICHUS JIs1 TPOJIOJKEHUS OMOJIOrMYEeCKOro 00pa30BaHuUs.

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

OCBOEHHUE O0YYAIOIIMMHUCA CHUCTEMBI OMOJOTUYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHIICTIIIMIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSAX U
npaBuiax, COCTaBISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KAPTUHY MHUPA; O
CTPOEHUHU, MHOrooOpa3uu U OCOOCHHOCTSX OHOJOTHYECKUX CHCTEM (KJIETKa,
OpraHu3M, MOMYJISALHNS, BUA, OMOT€OLEH03, OMocdepa); 0 BEIAAIOIINXCS OTKPBITHSIX
Y COBPEMEHHBIX UCCIIEIOBAHUSX B OMOJIOTHH;

O3HAaKOMJIEHUE OOYYarolmMXCsi C METOJaMU TO3HAHMSI KUBOW MPHUPOJBIL:
UCCIIEIOBATEIbCKUMUA ~ METOJaMH  OMOJIOTUYECKMX HayK (MOJIEKYJIIpHOM U
KJIETOYHOM OMOJIOTUH, SMOPHOJIOTMM U OHOJOTUM pa3BUTHUS, TE€HETUKU U
CeJICKUUU, OWOTEXHOJOTMM M CHUHTETHYECKOM OHOJIOTMH, NaJIeOHTOJIOTHH,
HKOJIOTMH);  METOAAaMH  CaMOCTOSITEIBHOTO  NPOBEIEHUS  OMOJOTMYECKHX
UCCIIEIOBaHUM B JlabopaTopu W B Ipupoae (HaOdIoAEHHE, W3MEpPEHUE,
HKCIIEPUMEHT, MOJICITUPOBAHHUE);

OBJIaJICHUE OOYYAIOIIMMHUCS YMEHHUSIMHU: CaMOCTOATEIbHO HAaXOAWTh,
aHAIM3UPOBaTh U MCIOJIb30BaTh OMOJIOTMYECKYI0 HH(GOPMALMIO; TOJIb30BaThCS
OMOJOTUYECKONW TEPMUHOJIOTHEH M CHUMBOJIMKOM; YCTAaHABIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJOTMM M COLMAJIbHO-’KOHOMHYECKHMH U  3KOJIOTMYECKUMHU
npobsieMaMu 4YeJIOBEYECTBA; OLEHUBATh IOCIEACTBUS CBOEH NEATEIBHOCTH I10
OTHOIIICHUIO K OKpPYXKalIleld NpUpoAHON cpene, COOCTBEHHOMY 3/I0POBBIO U
3MI0POBBIO  OKPYXKAIOIIUX  JIIOJIe; OOOCHOBBIBAaTH W COONIOJATH  MEPHI
npodriIakTUKA WH(GEKITMOHHBIX 3a00J€BaHUl, TIPpaBUIa TTOBEJACHUSI B MPUPOJIEC U
oOecrieueHus: 6€30MacHOCTU COOCTBEHHOMN KM3HENEATETLHOCTH B YPE3BBIYANHBIX
CUTyallUsIX ~MPUPOJHOTO W  TEXHOTEHHOIO  XapakTepa; XapaKTepu30BaTh
COBPEMEHHbBIE HAYUYHbIE OTKPBITHS B 00J1aCTH OMOJIOTHH;

pa3BuTHE Y 00YyHarONIMXCSl MHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN
B IIPOLIECCE 3HAKOMCTBA C BBIJAIOMIMMUCS OTKPBITUSAMH M COBPEMEHHBIMHU
UCCIIEIOBAaHUSIMU B OWOJIOTUH, pEIIaeMbIMH €10 Mpo0JieMaMu, METOA0JIOTHEn
OMOJIOTUYECKOTO UCCJIeI0BAHMS, IPOBEICHUS AKCIIEPUMEHTAIIbHBIX
WCCJIEIOBAHUM, pelieHus] OMOJIOTMYEeCKUX 3a7a4, MOJIECIUPOBAHUS OMOJIOTUYECKUX
00BEKTOB U MPOIIECCOB;

BOCIHUTAaHUE Yy 00Y4YarOIMXCs [IEHHOCTHOTO OTHOILEHUS K *KUBOW MPHUPOJIE B
LEJIOM U K OTJENbHBIM €€ 00bEeKTaM U SIBJICHUSIM; (POPMHUPOBAHUE 3KOJOTHUYECKOH,



TEHETUYECKOM TPaMOTHOCTH, OOIIEH KyJIbTypbl TIOBEJACHUS B TPHUPOJE;
WHTETPAlNHA €CTECTBEHHO-HAYYHBIX 3HAHUN;

NpuoOpeTeHre  OOYYAIOMIMMUCSA  KOMIIETEHTHOCTM B PallMOHAIILHOM
MPUPOAOIOIL30BaHUN (COOJIO/ICHNE TpaBUi TOBEICHHUS B MPUPOJIE, OXpaHbl
BUJIOB, DKOCUCTEM, OUOC(hephl), COXpaHEHUU COOCTBEHHOIO 37I0POBBS U 3/I0POBbSI
OKpyXXammux Jrojned  (cobmomenuss Mep mnpoduimakTuku — 3a00JIeBaHUH,
obecrieueHne O€30MACHOCTH JKU3HEACATCILHOCTH B UYPE3BBIUAWHBIX CHUTYAITUSIX
OPUPOJHOTO M  TEXHOTCHHOIO  XapakTepa) Ha OCHOBE HCIOJIb30BaHUSA
OMOJOTUYECKUX 3HAHUNM U YMEHUN B TOBCEAHEBHOM KU3HU;

CO37aHMEe  YCIOBUM  JUIsl  OCO3HAHHOTO  BBIOOpA  OOYyYarOIIUMHCS
VHIMBUTyaJIbHOU o0OpazoBaTeNbHON TPACKTOPUH, CIIOCOOCTBYIOIIIEH
NocJIeyoIeMy TpOo(ecCHOHATbHOMY CaMOOIPEACICHUIO, B COOTBETCTBUHU C
WHIUBUTyaJIbHBIMU UHTEPECAaMH U MOTPEOHOCTSIMU PETHOHA.

OO011iee YMCI0 YacoB, OTBEICHHBIX HA M3y4YE€HHE OUOJIOTMU Ha YIITyOJICHHOM
YpOBHE CpeiHero odiero oopazoBanusi, coctarisier 204 yaca: B 10 kitacce — 102
yaca (3 yaca B Hezento), B 11 kimacce — 102 yaca (3 yaca B HEZIel0).

OT60p opraHuzanMoHHBIX (HOpPM, METOJOB U CPEACTB OOyUeHHS OMOJIOTUU
OCYIIECTBJISIETCS ¢ YYETOM CHenupUKU €ro COoJep KaHHWs U HalpaBIECHHOCTH Ha
MPOJOJDKEHUE  OMOJOTHYecKoro oOpa3oBaHMs B OpraHu3alUsaX CpPEeIHEro
po¢eCCUOHATIBHOTO U BBICIIETO 00pa30BaHUsI.

OO0s13aTeNbHBIM YCIOBUEM MPU 00YUEHUU OMOJIOTHH HA YIIIYyOJIEHHOM YPOBHE
SBJIIETCSI TIPOBENIEHUE JTA0OPATOPHBIX M TpakTU4Yeckux padot. Taxxke ydactue
OOy4YaroIMXCcs B BBIMOJIHEHUH MPOEKTHBIX U Y4€OHO-MCCIIEI0BATENHLCKUX PadoT,
TEMaThKa KOTOPBIX OMPENETSETCS yduTeIeM Ha OCHOBE HMEIOIIMXCA
MaTepHaTbHO-TEXHUYCCKUX PECYPCOB U MECTHBIX MMPUPOIHBIX YCIOBUH.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

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

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHas Ouosiorusi — KOMIUIeKCHasi Hayka. Kpartkas uctopusi pa3BUTHS
Owosiornu.  buojmornueckue HaykKM U U3y4yaeMble UMM IPOOJIEMBI.
OyHIaMEHTAIbHbIC, TPUKIAJHBIE KM TMOUCKOBBIE HAy4YHBIE HCCIECIOBAaHUS B
OMOJIOTHH.

3HadeHne OHoOJOTUK B (POPMUPOBAHUHU COBPEMEHHOM €CTECTBEHHO-HAYYHOU
kaptuabl mupa. [Ipodeccun, cBsizanHbie ¢ Ouojoruei. 3HaueHUE OWOJIOTUU B
MMPAKTUYECKON JEATCIIbHOCTA 4YEJIOBEKA: MEIUIMHE, CEIbCKOM XO3SMCTBE,
MPOMBIIIJIEHHOCTH, OXPAaHE MPUPOJIBI.

JlemoHcTpanuu

[Toptpetsi: Apucrotensb, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. dapBuH,
VY. I'apseut, I'. Menaens, B. 1. Bepnanckuii, U. I1. I1aBnos, 1. 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecosckuit, JIx. Yorcon, ®@. Kpuk, /. K. benses.

Tabmuubl U cxembl: «CBsI3b OMOJIOTMM C JAPYTUMHU Haykammu», «Cucrema
OMOJOTUYECKUX HAYK).

Tema 2. 7KuBble cucTeMbI U UX U3YyYeHHUE

JKuBble cucTteMbl Kak mpeaMer u3zydeHuss Ouonoruu. CBONCTBa >KUBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHCKPETHOCTh W IEJIOCTHOCTb,
CI0KHOCTb M YIOPSAJIOYEHHOCTb CTPYKTYPBI, OTKPBITOCTh, CAMOOpPraHU3alus,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTb, U3MEHYMBOCTD, POCT U Pa3BUTHE.

YpoBHM OpraHusanyu SKUBBIX CHCTEM: MOJEKYJIAPHBIM, KIECTOYHBIMH,
TKaHEBBIH, OPTaHU3MEHHBIMN, MOMYJISILIMOHHO-BUI0BOM, AKOCUCTEMHBIN
(Ouoreouenoruueckuit), oOuochepusiii. Ilpoueccel, Hpoucxonsdiue B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >KMBOTO. JKM3HB Kak (opMa CyIIeCTBOBAHUS
Marepuu. Hayku, n3ydaromue x’uBble CUCTEMBbI HA PA3HBIX YPOBHSIX OPTraHU3ALUU.

N3yuenne XuBBIX cucTeM. Meroasl Ouosorndeckord Hayku. HaGmronmeHwue,
M3MEpPEHUE, SKCIIEPUMEHT, CUCTEMATU3alvs, MeTaaHanu3. [loHaTue o 3aBUCUMON U
He3aBUCUMOM TniepeMeHHOU. IInanupoBanme »skcnepumenta. IloctaHoBka wu
npoBepka rumnote3. HyneBas rumote3a. [lonsTie BRIOOPKH M €€ JOCTOBEPHOCTD.
Pa3bpoc B Ouonormueckux pgaHHbIX. OIlEHKa JOCTOBEPHOCTH MMOJYYEHHBIX
pe3ynbTaTtoB. [IpuumHBI HCKaXX€HUS Pe3yJIbTATOB JSKcrnepuMeHTa. lloHartue
CTaTUCTUYECKOTO TECTA.

JlemoHcTpanuu



Tabmuupt u cxembl: «OCHOBHBIE TPU3HAKH >KU3HWY», «buonoruueckue
cucteMbl», «CBOHCTBa KUBOM MaTepum», «YPOBHU OpraHU3alUUd KUBOUI
npupoas», «CTpoeHHe MKUBOTHOM KIETKH», «TKaHM KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHusmay», «buoreonenos», «buochepa», «Metobl
W3YUYECHHUS )KUBOU ITPUPOJIBIY.

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

IIpakTnueckas padora «lcnonp30oBaHWE pPa3IUYHBIX METONOB TpPH
W3YUYEHHUH JKUBBIX CUCTEM.

Tema 3. BuoJsiorust KJIeTKH

Knerka — CTpyKTypHO-QYHKIMOHaJIbHAS e€QuHULA >kuBoro. Mcropus
OTKpbITUs KiIeTKH. PaboTel P. I'yka, A. JleBenryka. Knerounas teopus (T. [LIBanH,
M. Ilneiinen, P. BupxoB). OCHOBHBIC IOJOXKEHHUS COBPEMEHHON KJICTOUHOMU
TEOPUH.

Metoapl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTMU:  MHKPOCKOIIHUS,
xpoMarorpadusi, 31eKTpodope3, METO] MEYEHBIX aTOMOB, AU(QepeHInanbHOe
LHEHTPU(PYTUPOBAaHUE, KYJIbTUBUPOBAHUE KIETOK. M3yuenue ¢uxcuposannvix
Ka1emox. DIEKTpOHHass MUKpockonus. Kongokanvnas muxkpockonus. Bumanvhoe
(npudicuzneHHoe) uzyueHue Kiemox.

JleMoHCTpanumn

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

Tabmuibl u cxembl: «CBETOBON MHKPOCKOID, «DIEKTPOHHBIM MUKPOCKOID»,
«HcTopus pa3BUTUA METOJ0B MUKPOCKOIIUI.

OOopynioBaHuEe: CBETOBOM MMKPOCKOI, MHKpPOIpEnaparbl pacTUTENbHbIX,
YKUBOTHBIX U OAKTEPUAIBHBIX KIETOK.

IIpakTuyeckas padora «l3yueHne METONOB KJIETOYHON OUONIOTHU
(xpomartorpadusi, saexrpodopes, auddepeHmaIbHOe IEHTPUGYTUPOBAHUE,
IT11P)».

Tema 4. Xumuueckasi Oprann3anms KJICTKH

XUMHYECKUM COCTaB KJIETKA. Makpo-, MUKpPO- U YJIBTPAMHUKPOIJIECMEHTHI.
Bozma m e€ posb Kak pacTBOPHUTENA, pPEAareHTra, y4acTUe B CTPYKTYpPUPOBaHUU
KJIETKH, TEIUIOperyisiunu. MuHepaabHble BEIIeCTBa KIETKH, MX OMOJIOTHYecKas
posb. Posib KAaTHOHOB M aHHOHOB B KJIETKE.

Opranuyeckne BelIeCTBA KIETKUA. buonormyeckue mnonumepsl. benku.
AMUHOKHUCIOTHBIA cocTaB 06enkoB. CTpyKTyphl OenkoBoi Mousiekyibl. [lepBuunas
CTpyKTypa Oenka, HenTHIHas CBs3b. BTopuuHas, TpeTHuHas, YeTBEpTUYHAS
cTpykTyphl. [lenatypamnus. CpoiictBa OenkoB. Kiaccupukauus  Oenkos.
buonornyeckue Qynkuun 0enkoB. IIpuonsi.



YraeBoasl. MoHOCaxapu/bl, AUCaXapuibl, OJIMTOCAXapPUIAbl U TOJIHCAXaPU/IBIL.
OOmuit  mnaH CcTpoeHus ©  (U3UKO-XMMHUYECKHE CBOWCTBA  YIJICBOJOB.
buonornueckue GyHKIIUU YTIIEBOJOB.

Jlununpel. M'mapodunbHO-THApPOGOOHBIE CBOMCTBa. Kitaccudukaiiys TUIuI0B.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, CTepouabl. buonorudeckue ¢GyHKIUU
aunuoB. OO1Me cBOWCTBa OMOJIOTHYECKIX MEMOpaH — TEKY4YeCTh, CIIOCOOHOCTH K
CaMO3aMBbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hyxnennossie kucnotsl. JJHK u PHK. CrpoeHne HYKIEHHOBBIX KHCIIOT.
Hyxneorunpl. Ilpunnun kommiementapuoctu. IlpaBuiio Yapradda. Crpykrypa
JAHK — nBoiinast cnupans. MectoHaxoxaeHue u ouonorndeckue Gpynkuun JITHK.
Bune PHK. ®yukunu PHK B kitetke.

Crpoenue monekynbl AT®. Makpospruueckue cBsizu B Moliekyine ATO.
buonornyeckue pynkunun AT®. BoccTaHOBIEHHBIE IEPEHOCUMKU, UX (DYHKIIUH B
Kietke. [Jlpyeue uyxneozuompugocgpamor (HT®P). Cexenuponanue JIHK.
Memoowvl cenomuxu, mpancKpunmomMuKu, npomeoMuKu.

CrpykrypHas Ouojorusi: OMOXUMHUYECKHE U OMO(pU3UYECKUE HCCIIEA0BaHUS
COCTaBa U MPOCTPAHCTBEHHOW CTPYKTYphl OuOMOJeKyd. Moodenuposarnue
CMpPYKmMypsl U QYHKYUl OUOMONEKYI U UX Komniekcos. Komnviomephwiii ouzavn u
Opeanuyeckull cunmes OUOMOJEKYN U UX HENPUPOOHBIX AHANO208.

JleMoHCTpauumn

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

Hunarpammer:  «PacnpeneneHne XMMUYECKHX JJEMEHTOB B HEXUBOU
npupoie», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOEY.

Tabmuel u cxembl: «llepuoguueckass TabMWIa XUMUYECKUX DJIEMEHTOBY,
«CTpoeHue MoOJIeKyJbl BOJb», «BemiectBa B coctaBe opraHuzmoBy, «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€lIKOBOM MOJIEKYybl», «CTpoeHHE MOJIEKYI
yrieBoaoBy», «CTpoeHre MoyieKyn JHUnuaoBy», «HyKIEeMHOBbIE KHUCIOTBDY,
«Ctpoenue Monekyasl ATOy.

O6opynoBaHue: XUMUYECKasl IOCYa U 000PYI0BaHKUE.

JlaGopaTopHasi padora «O0HapykeHHE OCJIIKOB C TTOMOIIbIO Ka4eCTBEHHBIX
peaKIuii».

JlabopaTtopnass  paGora  «McciemoBaHWe ~— HYKJIEMHOBBIX  KHCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOB).

Tema 5. Crpoenue u GQyHKUNH KJIETKH

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



CtpoeHne mpoKapuoTHIeCKOM KIeTKu. KineTouHas creHka OakTepuii U apXxei.
Oco0eHHOCTH CTpOEHUs] TeTepoTpO(PHON U aBTOTPOPHON MPOKAPUOTHUECKUX
KJIETOK. MeCTO U poJib IPOKapHOT B OMOLIEHO3aX.

Crpoenue U (GYHKIIMOHUPOBAHUE AYKapUOTUYECKOU KJICTKH.
[lnazmatuueckass wmemOpana (masmanemma). CTpykTypa —IJIa3MaTHYeCKOU
MeMOpanbl. TpaHcOpT BELIECTB Yepe3 IIa3MaTUYECKyt0 MEMOpaHy: NacCHUBHBIN
(muddysusa, obneru€énnas auddys3us), aKTUBHBIM (NEPBUYHBIA W BTOPUYHBIHI
aKTUBHBIK TpaHcropT). Ilomymponunaemocth MeMOpanbl. PabGoTta HaTpuid-
KaJIMEBOI'0 Hacoca. DHJOLMTO3: MUHOLMTO3, (arormuTo3. Dk3omuTo3. Kierounas
creHka. CTpykTypa U QyHKIMH KIETOYHON CTEHKU PACTEHH, TprOOB.

[urtomna3ma. [luto3one. Ilutockener. [IBmxenne nuromiazmsl. OpraHoubl
kieTkd. OnHoMeMOpaHHbIE OpPraHoubl KIETKU: HHAOIUIa3MaTHYecKash CeTh
(OIIC), anmapar I'ompaxu, JTU30COMBI, UX CTPOCHHE U (YHKIHMH. B3anuMocBs3b
OJTHOMEMOpaHHBIX OpPraHOUAOB KiIETKH. CTpOeHHE TpaHyJIpHOTO PETUKYIyMa.
Mexanusm nanpaenenus 6eakos 6 IIIC. CuHte3 pacTBOpuMbIX OeikoB. CHUHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuil  (arpaHyisipHbIA)  SHAOIUIA3MATHYECKUI
petukynyM. CekpetopHas QyHkuus anmapata ['onpmxu. Moougurxayus 6eakos 6
annapame [onvoxcu. Copmuposka 6enxkos 6 annapame [ onvoxcu. Tpancmopt
BEILECTB B KJIETKE. Bakyosn pacTuTenbHbIX KIeTOK. KieTounslii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpPraHOMJBI  KIJIETKM:  MHUTOXOHIPHM,  IUIACTHJBIL.
IIpoucxoorcoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenne U (QyHKIIMM MHUTOXOHIpuM u tuiactun. [lepBuunsie,
BTOPUYHBIE U CIIOXKHbIE  IUIACTUABI  (POTOCHUHTE3UPYIOLUIUX  IYKAPHUOT.
XJI0pOIIACThI, XPOMOIIACTHI, JIEUKOIIACTHI BBICIIMX PACTEHUMN.

HememOpanHbie opraHonabl kiaeTku CTpoeHue W (PyHKIIMM HEMEMOpPaHHBIX
OpraHoOUJI0B KJIETKH. PuGocomsl. Ilpomescymounvie Gunamenmeol.
MuxkpodunamenTsl. Axkmunosvie Muxkpoguiamenmol. MBbIIEUHbIE  KIIETKH.
Axmunogvle KOMNOHenmbl Hemblueunblx Kiemok. MukporpyOouku. Knetouynsrit
ueHtp. CrpoeHne U JBUKEHUE KIYTUKOB W pecHUYEK. MUKpOTpyOOUKH
uuToruiasmel. LleHTpuons. benku, accoyuuposaunuvie ¢ MUKpopuiameHmamu u
muxpompyboukamu. Momopnvle benxu.

SAnpo. OGonouka siipa, XpOMaTHH, KapuoILjIa3Ma, SAPBIIIKH, UX CTPOCHUE U
byakuun. SnepHpiii O0enkoBBIM MaTpukc. IIpocTpaHCTBEHHOE pPaCHOJIOKECHHE
XpOMOCOM B HWHTeppa3HOM sifipe. Idyxpomamuu u cemepoxpomamun. benku
XpoMaTUHA — THUCTOHBI. /{uHamuka s0epHou 00010uKku 6 mumose. Aoephbiil
Mpaucnopm.

Knerounsle BkatoueHuss. CpaBHUTENbHAS XapPAKTEPUCTHKA KJIETOK 3YKapHOT
(pacTUTEnBHOM, )KUBOTHOM, TPUOHON).

JdemoHcTpanuu



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

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

O6opyioBaHuEe: CBETOBOM MHMKPOCKOI, MHKpPOIpEnaparbl pacTUTENbHbIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTepUaIbHbIX KIETOK.

JlaGopaTtopnass pabora «l3ydeHue CTpOEHUS] KIETOK Pa3IUUYHBIX
OpTaHU3MOB.

IIpakTHueckasi padora «l3yueHue CBOMCTB KJIETOUHOH MEMOpaHbBD».

JlabopaTtopnasi padora «lccnegoBaHue IIa3MOJIM3a W JAEIUIA3MOJIM3a B
PACTUTENbHBIX KIIETKaX».

IIpakTuueckass padora  «l3ydyeHue  JBMKEHHS  UUTOIUIA3MBI B
PACTUTENIBHBIX KIETKAX).

Tema 6. O0OMeH BellecTB M NMpeBpalleHUe JHEPIUH B KJIETKe

AcCCUMUIISALINS U JTUCCUMIIISIITUS — JIBE€ CTOPOHBI MeTaboau3ma. Tumnbsl ooOMeHa
BEILIECTB: aBTOTPO(HBIN M reTepoTpodHBIM. YyacTue KUCIOpoJa B OOMEHHBIX
npoleccax. OJHepreruueckoe obOecrneueHre KieTku: mnpeBpanieHne AT B
OOMEHHBIX Tpoleccax. DepMEHTATUBHBIN XapakTep peakluuid KICTOYHOTO
Merabonu3ma. DepMeHThl, UX CTPOCHHE, CBOWCTBA W MEXAHU3M JCHCTBUSL.
Kodepmentsl. Otinuusi pepMeHTOB OT HEOPraHMYECKUX KAaTaJIM3aTOpoB. benku-
aKTUBATOPhl U OENKU-UHTMOUTOPHI. 3aBUCUMOCTb CKOPOCTH (PepMEHTATHBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

IlepBUYHBIA CHHTE3 OpPraHUYECKUMX BellecTB B KieTke. DorocunHTes.
AHOKCcuceHHbIll U OKCcuceHHblll omocunmes y obaxkmeputi. Ceemocoouparoujue
nueMeHmovl U NUSMEHMbl peakyuoHHo20 yeumpa. Ponb XJIOpOIIacToB B Mpouecce
dbotocunTeza. CBeroBas u TeMHOBasi gasbl. Pomoovixanue, Cs, C,.. u CAM-munwvi
gdomocunmesa. IlponyktuBHOCTh (oTOCHHTE3a. BiusHue pa3nuuHbX (HaKTOPOB
Ha CKOpOCTh (poTocuHTE3a. 3HaUYeHHE (POTOCUHTE3A.

XEeMOCHUHTE3. PasnooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPULUPYIOIIME OaKTepuH, >KeIe300aKTepuu, cepoOaKTepuH, BOAOPOHbIE
OakTepuu. 3HaYCHUE XEMOCHUHTE3A.

AHa’poOHbIe opranu3Mbl. Buasl Opoxenus. I[IpoaykTel OpokeHHS U UX
WCIIOJIb30BAHUE YEJIIOBEKOM. AHA’pOOHbIE MUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH U BO30YAUTEIHN OOJIe3HEH.

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

buonornueckoe OKHCIEHUE, WA KIETOYHOE JIbIXaHUE. POb MUTOXOHIAPUH B
mpoiieccax ouonornyeckoro okucnenus. [{uknmnueckue peakmun. OKUCIUTETEHOE
dbochopunupoBanue. Ouepeus memoOpaHHo2o epaduenma npomonos. Cunmes



AT®D: paboma npomonuou ATD-cunmaszwi. IlpeumyiecTBa a’poOHOTO IMyTH
oOMeHa BeIIecTB nepes aHa3pOoOHBIM. DPHEKTHBHOCTh SHEPTETHUESCKOTO OOMEHa.

JleMoHCTpanun

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

Tabmuibr u cxembl: «DOTOCHHTE3Y», « JHEPTEeTHUECKU 0OMeH», «brocunTes
oenka», «CtpoeHune pepMeHTa», « XeMOCUHTE3Y.

O6opyoBaHue: CBETOBOM MHUKPOCKOI, 00OpYIOBAaHME JJI MPUTOTOBIICHUS
MOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENApaToB.

JlaGopaTropnass  padora «l3ydyeHue  KaTaIUTUYECKOW  aAKTUBHOCTH
(dbepMeHTOB (Ha MpUMEpPE aMuUjIa3bl MU KaTajla3bl)y.

JlabopaTopuasi padora «/3yueHue (QepMEHTATUBHOTO pACIICTUICHUS
MEPOKCH/IA BOJIOPO/Ia B PACTUTENBHBIX U dKUBOTHBIX KIIETKAX).

Jlabopatopuass paGora «CpaBHeHue mporeccoB  ¢GOTOCHHTE3a U
XEMOCHUHTE3a».

JlabGopaTopHasi padora «CpaBHeHHE MPOIECCOB OPOKECHUS U JBIXAHUS.

Tema 7. HacsiencrBeHHass uHGoOpMalus U peajiu3anus eé B KiIeTKe

Peakunn mMarpudHoro cuHre3a. [IpuHUIKN KOMIUIEMEHTAPHOCTH B PEAKLIHSIX
MaTpUYHOTO CUHTe3a. Peanuzanus HacneacTBeHHOW HpopManuu. ['eHeTnueckuit
KOJZ, €ro cBoucrBa. TpaHckpunuus — wmartpuunbli cuHTe3 PHK. IlpuHnmmsr
TPAHCKPUMIUU: KOMIUIEMEHTAPHOCTh, AHTUMAPAIIECILHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 syxapuomuuecxoui kiemke. Hexooupyrowue PHK.

Tpancnsius u e€ stanbl. Yuactue TpancnoptHbix PHK B 6nocunTtese Genka.
VYcnousi 6uocunte3a Oenka. KomupoBanwe amuHOkuCioT. Pomb pubocom B
OonocuHTe3e Oenka.

Cogpemennvie npedcmasieHus o cmpoenuu 2enog. OpraHuzanus reHoma y
MPOKAPUOT U 3YKApHUOT. Peryisiusi akTUBHOCTHM T'€HOB Yy MpOKapuoT. l'mmoresa
onepoHa (®. Kakob, XK. MaHo). MonexynapHvie mexanuzmvl IKCNpeccuu 2eHo8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsuus 0OMEHHBIX
nporieccoB B kieTke. KieTounslit romeocTas.

Bupychl — HekieTouHble (hOPMBI )KU3HU U O0UTaTHBIC Mapa3uThl. CTpoeHue
MIPOCTHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKusHeHHblU YUK
JHK-cooepocawux eupycos, PHK-codepocawux eupycos, o6akxmepuoghazos.
Obpamuas mpanckpunyus, pegepmasd, UHmezpasd.

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

buoungopmamuka: unmeepayus u ananuz oonvwux maccusos («bigdatay)
CMpYKmMypHuIx buonocudeckux oannwix. Hanomexnonoeuu 6 ouonozuu u meouyune.
Ilpoepammupyemvie pynkyuu 6eakos. Cnocodwl 00cmasKu 1eKapcms.



JleMoHCTpanun

[Toptpersr: H. K. Konsuos, /1. Y. IBanOBCKHIA.

Tabmuubr u cxembl: «brocunTtes O6enkay, «['eHeTnyeckuit Kom», «BUpych»,
«baktepuodarm.

IIpakTnueckas padora «Co3naHue MOAEIN BUPYCA.

Tema 8. ZKu3HeHHbIN HUKJI KJICTKHU

Knerounplii 1uki, ero mepuoabpl W peryisnus. Wutepdaza u  MUTO3.
Oco0eHHOCTH TpolieccoB, MpoTekaliux B uHTepdaze. [loAroTroBka KIETKH K
nenenuro.  [IpecunteTndyeckuii  (MMOCTMUTOTUYECKHUM),  CHHTETHYECKHH U
MOCTCUHTETHYECKUH (MPEMUTOTUUYECKUI) IEPHOIbI UHTEP(DA3BI.

Martpuunbin cunres JAHK — perumkanwusa. [Ipuanuner permmkanvun JITHK:
KOMIUJIEMEHTAPHOCTh,  IMOJYKOHCEPBATHUBHBIA  CHUHTE3, AHTUNAPAJUIEIBHOCTD.
Mexanusm permkanuu JTHK. Xpomocombl. CTpoeHue xpomocoM. Termomepsl u
TeoMepaza. XPOMOCOMHBIH Ha0Op KIETKHM — KapuOTHUIl. JIUTJIOWIHBIA W
rarionaHbell  HaObOpel  XpomocoM. ['oMonormusnsle xpoMocombl. [lojoBbie
XPOMOCOMBI.

[enenne xmetkn — wmuTo3. CTaguy MHUTO3a MU MPOUCXOIAIINE B HUX
nporeccel. Tunbel Muto3a. KapuoknHe3 u nuToknHe3. buosiornueckoe 3HaueHUE
MHTO3a.

Perynsuuss MuTOTHYECKOrO LHMKIA KIETKU. [Iporpammupyemasi kinerouHas
rudesb — anomnTo3.

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

JleMoHCTpauumn

Tabnuupl 1 cxeMbl: <«OKW3HEHHBIM UK KIETKW», «Mwuto3y», «CTpoeHue
xpomocom», «Permukarus JJHK.

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

JlaGoparopnass  padora  «l3ydeHue  XpoMOCOM  Ha  TOTOBBIX
MHKpOIpenapaTax».

JlabopaTtopHnasi padora «HabmroneHne MuTo3a B KJIETKaX KOHUYMKA KOPEITKa
JyKa (Ha TOTOBBIX MUKPOIIPENApaTax).

Tema 9. Crpoenue u GpyHKUMH OPraHu3MOB

buonoruueckoe pazHooOpasue OpPraHu3MOB. OHOKJIETOYHBIE,
KOJIOHHAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOEHHOCTH  CTPOGHHUS U JKU3HENCSITEIBHOCTH  OJHOKJIETOYHBIX
opranu3MoB. bakTepumu, apxeu, OJHOKIETOYHBIE TPUOBI, OJHOKJIETOUYHBIC
BOJIOPOCIH, APYTHU€ NPOTUCTHI. KOJIOHUAIBbHBIE OPTaHU3MBI.



B3anMoCBs3p 4YacTE MHOTOKJIIETOYHOIO OpraHu3Ma. TKaHu, OprasHbl H
cucTeMbl opranoB. Opranusm Kak enuHoe uenoe. I'omeocras.

Tkann pacreHunid. TuIbl pacTUTENBHBIX TKaHEW: oOpa3oBaTelbHad,
NOKPOBHAs1, IPOBOJMAIIAS, OCHOBHAs, MexaHuueckas. OCOOEHHOCTH CTpOEHUs,
(GYHKIUI U pacoOXKEeHUs TKaHEW B OpraHax pacTeHUH.

TkaHU JKMBOTHBIX M YE€JIOBEKAa. THIBI )KUBOTHBIX TKAHEW: DIUTEIWAJIbHAs,
COCMHUTENbHAs, MbIlIeyHas, HepBHas. OcoOEHHOCTH CTPOCHUS, (PYHKIHA U
pacIIOIOKEHUA TKaHE! B OpraHax >KUBOTHBIX U YEJIOBEKA.

Opranbl. BerertaTuBHbIE M T'€HEpAaTHBHBIE OpraHbl pacTeHWid. OpraHel H
CUCTEMBI OPTaHOB JKMBOTHBIX U yeloBeKa. DyHKIMKA OPraHOB U CUCTEM OPIaHOB.

Onopa tena opranu3zmoB. Kapkac pacrenuid. CKeneTbl OJHOKIETOYHBIX H
MHOT'OKJIETOYHBIX JKMBOTHBIX. HapykHblli M BHYTpeHHMH ckeneT. CTpoeHune u
THUIIBI COEJUHEHHUS] KOCTEN.

JIBrokeHue  OpraHusMoB.  JIBHKEHUME  OJHOKJIECTOYHBIX  OPraHU3MOB:
amMEO0OHTHOE, KTYTUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PAaCTEHHI:
TPONU3MBl M HACTHM. JIBM)KEHHE MHOIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MbllIeyHas cucreMa. Peduiekc. CkeneTHble MBIIIIBI U UX padoTa.

Ilutanue opranusmoB. lloryomenue BOABI, YIVIEKHCIOIO ra3a W
MHUHEPAJIBHBIX BEIIECTB pacTeHusAMH. lIuTaHue XUBOTHBIX. BHyTpumosiocTHOE U
BHYTPUKIIETOYHOE NUIIeBapeHue. lIuTaHne NMO3BOHOYHBIX XWUBOTHBIX. OTHEnsI
MUIIEBAPUTENBHOTO TpakTa. [lnmeBapurenbHble kenesbl. [lnmeBaputenbHas
CHUCTEMA YEJIOBEKaA.

Jpixanue opranu3MoB. JIpixanue pacteHui. Jlpixanue >xuBOTHBIX. JJuddy3us
ra3oB 4epe3 MOBEPXHOCTh KIIeTKU. KoxkHoe npixanue. JlpIxaresbHas IOBEPXHOCTD.
KabepHoe u nérouHoe apixaHue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCJIOKHEHUE CTPOEHUS JIETKMX IO3BOHOYHBIX JKHBOTHBIX.
JlpixarenbHas cucTEMa YeloBeKa. MeXaHW3M BEHTWIALMM JETKUX Yy ITUL] U
MiIeKonuTaomuX. Perymsmus npixanus. JlprxareabHble 00BEMBI.

TpaHCIIOPT BEIIECTB y OPraHU3MOB. TpPaHCIOPTHBIE CUCTEMBI PACTECHHIA.
TpancropT BemecTB y KUBOTHBIX. KpoBeHOCHas cucrema M €€ OpraHsbl.
KpoBeHocHasi cucTteMa IIO3BOHOYHBIX JKMBOTHBIX U 4enoBeka. Cepaue,
KPOBEHOCHBIE COCyIbl M KpoBb. Kpyrum KpoBooOpalieHHus. DBOJIOLHOHHBIC
YCIIO’KHEHHUSI CTPOEHUSI KPOBEHOCHOM CHUCTEMbI MMO3BOHOYHBIX KMBOTHBIX. PaboTa
ceplla v €€ peryJisius.

Beigenenne y opranu3mMoB. Beimenenue y pacrteHuid. Beigenenue y
XKUBOTHBIX. CoKparturenbHble Bakyoiau. Oprasnel BbleneHus. PuibTpanus,
CeKpelrsi U 00paTHOE BCcachbIBaHHE KaK MEXaHU3Mbl pabOThl OPraHOB BbBIACICHUS.
CBs13b NOJIOCTH T€Ja C KPOBEHOCHOM M BBIIECIUTEIBHON cCUCTEMaMU. Brinenenue y



MO3BOHOYHBIX JKMBOTHBIX M yenoBeka. [louku. CtpoeHune u (GyHKIIMOHUPOBAHUE
Heppona. OOpazoBaHNE MOYH Y YETIOBEKA.

3ammTa y OpraHu3MOB. 3allldTa y OJHOKIETOYHBIX OpraHu3mMoB. CHopsl
OakTepuii M UHUCTHI MPOCTEHINIMX. 3aluTa Y MHOTOKIJIETOYHBIX pACTEHUMH.
Kyrukyna. CpeacTsa macCUBHOM M XMMUYECKOW 3aUThl. OUTOHIUBI.

3ammTa y MHOTOKJIETOUYHBIX >KUBOTHBIX. [IOKpOBBI M WX MPOU3BOAHBIC.
3ammTa opranu3Ma ot Oosne3Heil. UMmyHHas cuctema yenoBeka. KieTouHblil u
I'YMOpaJbHBI HUMMYHHUTET. BpOXIEHHBIM W TPUOOPETEHHBIM crerudUIecKuii
UMMYyHUTET. Teopust KIOHaNIbHO-celekTuBHOro ummyHutera (I1. Dpnux, @. M.
bepuer, C. Tonerasa). BocnanuTtenbHble OTBETHI OPraHu3MoB. Posib BpOKIEHHOTO
MMMYHUTETA B PA3BUTUH CUCTEMHBIX 3200JIEBAHUIA.

PazgpaxxumocTte uW  peryimsiiuss y  OprauusMmoB. Pazmpaxumocts y
OJIHOKJIETOYHBIX OpPraHu3MoOB. Takcuchel. Pa3zgpakuMocTs W perymanus y
pacteHuil. PocToBele BelecTBa U UX 3HaYCHUE.

HepBHasg cucremMa u peduekTopHas peryiasiuus y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTHEJbl. JBOJIOLUOHHOE YCI0KHEHNUE CTPOEHUS HEPBHOW CUCTEMBI
y JKUBOTHBIX. OTHENbl TOJOBHOTO MO3ra MO3BOHOYHBIX YKMBOTHBIX. Pediekc u
pednexTopHas ayra. be3ycnoBHbIE U yCIOBHBIE PEIEKCHI.

['ymopanpHas perynsiuus W 3HAOKPUHHAs CHCTEMA KMBOTHBIX U YEJIOBEKA.
JKenespl OSHOOKPMHHOW CHUCTEMBI M WX TOPMOHBL. JleWiCTBHE TOPMOHOB.
B3auMoCBA3b HEpBHOW M SHIOKPUHHOW cucTeM. [ unoTtaniamo-runodusapHas
CUCTEMA.

JlemoHcTpanuu

[Toptper: U. 11. I1aBnos.

Tabnuupl u cxembl: «OIHOKJIETOUYHBIE BOAOPOCIH», «MHOTOKIETOYHBIC
Bojopocim», «bakrepumn», «lIpocrenmme», «OpraHel LBETKOBBIX PACTCHHI,
«CuctemMbl OpPraHoB TO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «TkaHu pacreHuii», «KopueBbie cuctembry, «CTpoeHue cTediisy,
«CTpoeHue NHCTOBOM IUIACTUHKM», «TKaHM KXMUBOTHBIX», «CKEIET 4YelOBEKay,
«IImmeBapurenbHas cucrema», «KpoBeHocHass cucremay», «/lpixarenbHas
cucrema», «HepBHas  cucrema», «Koxa», «MpimeuHas  cucreMay,
«BprgenurenbHas cucteMa», «IHIOKpUHHAs cuctemay, «CTpOeHUE MBIIIIbDY,
«Ammynurer»,  «KuiiedynomonoctHele»y, «CxeMa  MUTaHUS  PACTECHUN»,
«KpOBEHOCHBIE CHCTEMBI ITO3BOHOYHBIX KUBOTHBIX», «CTpOoeHuE THIpBI»,
«Ctpoenue minaHapum», «BHyTpeHHee CTpoeHue HOKIEBOro uepBsi», «HepBHas
cuctema peioy, «HepBHas cucrema rymku», «HepBHas ~— cucrtema
npecMbikatomuxcs», «HepBHas  cucrtema  nrumy, «HepBHas — cuctema
MIIeKonuTaromux», «HepBHas cuctema yenoBekay, «Peduexcy.



OOopyioBaHHE: CBETOBOM MHUKPOCKON, MHKpPOIpEnaparbl OJHOKJIETOYHBIX
OpraHU3MOB, MUKPOIpPENapaThl TKAHEH, PAKOBUHBI MOJUIIOCKOB, KOJUJICKIIMU
HACEKOMBIX, UIJIOKOXXHUX, UBbIC AK3EMIUIIPbl KOMHATHBIX PACTEHUM, repOapuu
pacTeHWil pa3HbIX OTAEJOB, BIAXHBIC Npenaparbl KUBOTHBIX, CKEJIEThI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJIET YEJIOBEKa,
000pyIOBaHUE JJISl IEMOHCTPALMK TOYBEHHOTO U BO3YIIHOTO MUTAHUS PACTCHUH,
pacieruieHus Kpaxmana U OeNKoB 1o 1eicTBUEeM (epMEeHTOB, 000pyI0BaHUE AJIs
JEMOHCTPALUH ONBITOB MO U3MEPEHUIO )KU3HEHHOW E€MKOCTH JIETKHX, MEXAHU3Ma
JbIXATENbHBIX JBUKEHUM, MOJIEIIM TOJIOBHOTO MO3ra Pa3JINYHbIX )KUBOTHBIX.

JlaGoparopHasi pabora «/3ydeHrue TKaHEe paCTCHUIN».

JlaGoparopHasi pabora «/3ydyeHue TKaHEN )KUBOTHBIX).

JlaGoparopHasi pabora «/3ydeHrne opraHoB IIBETKOBOT'O PACTEHHS».

Tema 10. PazMmHoOkeHHe M pa3BUTHE OPraHU3MOB

®opMbI pa3MHOKEHHS OPraHu3MoOB: Oecriosnoe (BKIJIOYas BEreTaTUBHOE) U
nosioBoe. Buael  0ecrnonoro  pa3MHOXKEHHUSA: IOYKOBAHUE,  CHOPYISLUS,
(dbparmMeHTanus, KIOHHPOBaHUE.

[TomoBoe pa3zmuoxkeHue. [lonoBble kieTku, win rametsl. Meno3. Craauun
Mmeiio3a. [loBenenne xpomocoM B Meito3e. Kpoccunrosep. buosornuecknii cMbici
Melo3a M IOJIOBOrO Iporecca. Meio3 M €ro Mecro B >KM3HEHHOM IMKIIE
OpraHU3MOB.

[IpenzaponeiieBoe pasButue. ['amerorenes y suBOTHBIX. [10J10BBIE KeENE3bI.
OOpazoBaHue 1 pa3BUTHE MOJOBBIX KiIeTOK. CriepMaTorenes u oorere3. CTpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBOpeHHe U SMOPHOHAIIBHOE Pa3BUTHE JKUBOTHBIX. CroOCOOBI
OIUIOIOTBOPEHUS: HApYy)HOE, BHyTpeHHee. [lapTeHorenes.

NHauBuyabHOE pa3BUTHE OPraHU3MOB (OHTOreHE3). DMOPHOIIOTHS — HayKa
O Pa3BUTUHU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTOSUL.
Konyenyuss mopgocenos u mooenu mopghoeenesa. Cragun 3MOpHOreHe3a
KUBOTHBIX (Ha mnpumepe Jsarywku). JpoOnenwe. Tumbel  apoOseHus.
Jlemepmunuposannoe u HedepmuHuposanumoe Opoobaenue. bnacmyna, munvl
onacmyn. OCOOEHHOCTH NAPOOJICHUST MIJIEKOMHUTAIOMIUX. 3apOJBIIICBbIC JIMCTKU
(ractpynsiuus). 3akiiajika OpraHOB M TKaHEU U3 3apOJIbIIIEBBIX JIUCTKOB. B3anmHoe
BIUSIHAE 4YacTell pa3BUBAIOIICTOCS 3apojbliia (SMOpPHOHATbHAS WHIYKIIHS).
3aknajka IUTaHa CTPOEHHMS SKMBOTHOTO KakK  pPe3yJibTaT HEepapXUUYECKHUX
B3aMMOJICUCTBUII TeHOB. BnusHue Ha 3>MOpHUOHAIBHOE pPAa3BUTHE PaA3IMYHBIX
(bakTOpOB OKpPY>KAIOIIEH CPEIbI.

Poct u pasButne xuBOTHBIX. [locTamOpuoHanpHBI mepuoa. llpsmoe wu
HempsiMoe pa3BuTue. PaszButne ¢ wmeramopdo3oM y OECMO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. bHoJIorMyeckoe 3HaueHHE TPSMOTO U HEMPSIMOTO



pPa3BUTHS, UX PACIPOCTPAHEHUE B MPUPOAE. TUlbl pocTa KUBOTHBIX. DAKTOPHI
PETYISIMU POCTA JKUBOTHBIX M YesoBeka. CTaauu moCcTIMOPHOHAIBHOTO Pa3BUTHS
y )KMBOTHBIX U uesioBeka. [leprnoasl oHToreHesa uenoBeka. CTapeHue U CMEpPTh Kak
OMOJIOTUYECKUE MPOLIECCHI.

PasMHoxxeHue u paszButue pacteHui. ['amerodut m cmopodut. Meiio3 B
KU3HCHHOM TMKJIe pacTeHuil. (OOpa3oBaHue crmop B TMporecce Menosa.
['ameTtorene3 y pacteHud. OIIOAOTBOPEHUE M PA3BUTHE PACTUTEIbHBIX
opraHu3MoB. J[BoiiHOE OIJIOJIOTBOPEHHE Y IBETKOBBIX pacTeHuil. OOpa3oBaHue U
pa3BUTHE CEMEHU.

MexaHu3MBbl pETYISLIAA OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.

JleMoHCTpanumn

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

Tabmuubr u cxembl: «BereratuBHoe pasMHOxkeHHe», «Tumbl Oecmonoro
pasMHOXeHUA», «Pa3zMHOXKEHHE XIIaMUIAOMOHAIb», «Pa3MHOXEHUE OHBIJICHBDY,
«PazmHOkeHue runpe», «Menos», «Xpomocomel», «l'amerorenesy», «CtpoeHue
ANIEKIETKH U criepMaTo3oniay, «OCHOBHBIE CTaauu OHTOreHe3a», «lIpsmoe u
HenpsiMOe pa3BuTue», «Pa3zButhe wmaiickoro xyka», «Pa3Butue capanumy,
«Pa3Butne nArymku», «JlBOMHOE OIUIOAOTBOPEHHUE Y UBETKOBBIX PACTECHUI,
«CTpoeHue CeMsiH OJTHOJIOJIBHBIX U JBYIOJIbHBIX pAacTeHUIN», «KU3HEHHBIN LMK
MOPCKOM  KamyCTbD», <« KM3HEHHBIM UHKI MXa», <« KHU3HEHHBIA  IUKI
ManopOTHUKA», « KU3HEHHBIN LIUKJI COCHBD.

O6opyioBaHue: CBETOBOM MHUKPOCKON, MHUKPOMpENapaThl SHUIEKIECTOK U
CIIEpMAaTO30UI0B, MOJIENb «L MK pa3BUTHS JISATYLLIKW.

JlaGopaTopHas padora «/3ydeHrne CTpOCHUS MOJOBBIX KJIETOK Ha FOTOBBIX
MHKpOITpEnapaTax».

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

JlabopaTtopuass padora «CTpoeHHE OpraHoB Pa3MHOKEHHUS BBICIINX
pacTeHu».

Tema 11. I'eneTuka — Hayka 0 HaCJE€ACTBEHHOCTH M HM3MEHYHUBOCTH
OpPraHu3MoB

Hcropust cTaHOBICHUS ¥ pa3BUTHS TEHETUKM Kak Hayku. PabGoter T.
Mengens, I'. ne @puza, T. Moprana. Poinb oTeueCTBEHHBIX YYEHBIX B Pa3BUTUU
reHetuku. Pabotel H. K. KonbsuioBa, H. Y. Basunora, A. H. benosepckoro, I'. JI.
Kapnieuenko, FO. A. ®ununuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHbBIE TEHETUYECKHUE MOHITUS U1 CUMBOJIbL. | OMOJIOTMUHBIE XPOMOCOMBI,
aJUleJIbHbIE TE€HbI, AJIbTEPHATUBHBIE MPU3HAKUA, JOMUHAHTHBIA U PEUECCUBHBIN
MPU3HAK, TOMO3UTOTa, TETEPO3UTOTA, YUCTAS JIMHUSI, THOPHUIBI, TCHOTHTI, (DEHOTHTI.



OCHOBHBIE ~ METOJBI ~ TE€HETUKH: THOPUAOJOTUYECKUM,  ITUTOJIOTUYCCKUH,
MOJIEKYJISIPHO-T€HETUYECKHM.

JleMoHCTpanun

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

Tabmuibl 1 cxeMbl: «MeTo bl TeHETUKIY, «CXEMBI CKPEIIIUBAHUS.

Jlabopatopuass paGora «Jlpozoduna Kak OOBEKT T€HETHUYECKHX

VICCJIEIOBAHUI.
Tema 12. 3aK0OHOMEpPHOCTH HACTEACTBEHHOCTH
Monorubpunnoe ckpemmBanue. IlepBbiii 3akoH Menaens — 3aKOH

eAMHO00pa3us THOPUIOB MepBOTo nokoiaeHus. [IpaBuno nomunupoBanus. Bropoii
3aKOH MeHaens — 3aKOH pacUICIUICHUs IPU3HAKOB. L{UTOosIOrMyeckrue OCHOBBI
MOHOTHOPHUIHOTO CKpeluBanus. ['unoresa 4ucToTh ramer.

AHanmsupyronee ckpemmBanne. [[poMeKyTOUHBIA XapaKkTep HACIeIOBaHMUS.
Pacuierienre mpru3HaKkoB MPY HEMOJIHOM JOMUHUPOBAHUH.

JuruOpugHoe ckpemrBanue. TpeTuil 3akoH MeHnaens — 3aKOH HE3aBUCUMOIO
HAcJeNOBaHMUS ~ TpHU3HAKOB.  lluTonmoruueckre  OCHOBBI  JUTHOPUIHOTO
CKPEILIUBAHUSL.

CueruieHHOe HacienoBaHue rnpuzHakoB. Pabotsl T. Moprana. CuerieHHOe
HACJICJOBAHUE TE€HOB, HAPYIICHHE CLEIUICHUS MEXAY I'€HaMH. XPOMOCOMHAas
TEOPHUsI HACIIEICTBEHHOCTH.

['eHeTuka nojia. XpoOMOCOMHBIM MEXAHU3M OMpPEAEICHUs Mojia. AYTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbBII M TIeTeporaMmeTHbId I0J. ['eHeTuueckas
CTPYKTYpa IOJOBBIX XpoMocoM. HacnenoBanue Mpu3HaKkoB, CLETUIEHHBIX C ITOJIOM.

['enoTun kak uenoctHas cucrema. [neioTponusi — MHOKECTBEHHOE JECHCTBUE
reHa. MHOXECTBEHHBbI ajulenn3M. B3anMoAencTBUE HEaUIEIbHBIX TI'E€HOB.
Kommnementaprnocts. Onuctas. [lonmumepus.

['eHETHYECKUIT KOHTPOJIb PAa3BUTHS PACTEHUM, >KMBOTHBIX M 4YEJOBEKa, a
Takke (HU3NOJIOTHYECKUX TMPOILIECCOB, TMOBEJACHUS M KOTHUTUBHBIX (DYHKITW.
['eHeTHUECKME MEXaHU3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJICUCTBUS «XO35IMH
— Tapa3uT» U «XO3IMH — MHUKpOOMOM». ['eHeTHdyecKkrne acmeKThl KOHTPOJS H
W3MEHEHUS HACJIEICTBEHHON MH(OpPMAITUU B TTIOKOJICHHUSIX KJIIETOK U OPTaHU3MOB.

JdemoHcTpanuu

IToptpersl: I'. Mennens, T. Mopras.

Tabmuibr u cxemsl: «IlepBoiii 1 BTOpoil 3akoHbl Menaens», «Tpetuit 3aKoH
MeHnnens», «AHanu3upyoliee CcKpeluBaHue», «HemomHoe QOMUHUPOBaHHEY,
«CrernjeHHoe Hacje/loBaHWe TPU3HAKOB Y Jpo30¢uibl», «l'eHeThka Tmoiay,



«Kapuotun uenoseka», «Kapuotun aposzodpuiby, «Kapuotum OTHUIBD,
«MHOXECTBEHHBIN aJlJIeIn3M», «B3auMo1eiiCTBUE T€HOBY.

O6opynoBaHue: MOJENb JJisl  JIEMOHCTpPAllMM 3aKOHOB  €IMHO00pa3us
rUOpUIOB TIEPBOTO TIOKOJICHUS M PACHICIUICHUS TMPU3HAKOB, MOJEIb s
JIEMOHCTpallUM 3aKOHA HE3aBUCHMMOTO HACJIEAOBAaHMUSI TMPU3HAKOB, MOJIECIb JJIA
JIEMOHCTPAllMK CLEIJICHHOTO HACIIEIOBaHUsI MPHU3HAKOB, CBETOBOW MMKPOCKOII,
MUKpornpenapar: «JIpozodumnay.

IIpakTnueckass padora «M3ydeHwe pe3ynbTaTOB  MOHOTHOPHIHOTO
CKpEIIMBaHUS Y APO30(PHITBD».

IlpakTnueckass pa6ora  «/3ydyeHue  pe3yJbTaTOB  JUTHOPHIHOTO
CKpEIIUBaHUA Yy APO30(PUIB».

Tema 13. 3aKOHOMEPHOCTH U3MEHYUBOCTH

B3aumoneiictBue reHOTHMIA W cpenbl Ipu  (GopMHUpOBaHUU (EHOTHIIA.
N3MeHYnBOCTh MpU3HAKOB. KauecTBEHHbIE M KOJUUYECTBEHHBIC NPU3HAKU. BUibI
W3MEHUYMBOCTH: HEHACIICACTBEHHAS U HACJICACTBECHHAS.

Mopaudukanuonnass U3MEeHYMBOCTh. Ponb cpeasl B (OpMUpPOBAHUU
MOAM(PUKALMOHHON M3MeHunBocTH. HopMa peaknuu npusHaka. BapuanrioHHbIN
psan u BapuarnmonHas kpuBas (B. Horanncen). CpoiicTBa MOau(dUKAITMOHHON
W3MEHYUBOCTH.

['eHoTHIIMYECKAsS N3MEHUYUBOCTH. CBOMCTBA FT€HOTUIMMYECKON N3MEHUYUBOCTH.
Buapl reHOTUNIMYECKOW U3MEHUMBOCTH: KOMOMHATHUBHAS, MyTalldOHHAs.

KomOnHaTHBHAs W3MEHYMBOCTH. Mei0O3 M TOJIOBOM IIPOIIECC — OCHOBA
KOMOMHATUBHON M3MEHUYNBOCTHU. POJIb KOMOMHATUBHON M3MEHUYNBOCTHU B CO3MaHUU
TCHETUYECKOr0 pa3Hoo0pa3us B Mmpejiesiax OJTHOr0 BUA.

MyTanmonHass HM3MEHYMBOCTh. BuHIBI MyTaluil: TE€HHBIE, XPOMOCOMHEIE,
reHoMHble. CIOHTaHHBIE W  MHAYUUPOBAHHBICE MYyTallMd. SaepHble U
UTOIUIa3MaTHYeckue mMyTtanuu. CoMaTUYEeCKUE U TOJIOBble MyTaluu. [IpuunHbI
BO3HUKHOBEHHUS MyTalnuud. MyTareHbl W WX BIHWSHUE Ha OpPraHUu3MBL.
3aKOHOMEPHOCTH MYTAIMOHHOTO TMpoIecca. 3aKOH TOMOJIOTMYECKUX PSIAOB B
HacienctBeHHo u3MenunBoctu (H.W. BaBunoB). BHesnepHass U3MEHUMBOCTH U
HACJICICTBEHHOCTb.

Onuecenemuxa U SNUSEHOMUKA, pPOJb ONUSEHEMUYeCKUx Qakmopos 8
HACNe008aHUU U UBMEHYUBOCMU (DEeHOMUNUYECKUX NPUSHAKOB Y OP2AHUMOB.

JdemoHcTpanuu

IToptpersl: I'. ne @pus, B. Moranucen, H. 1. Basunos.

Tabmumet w cxeMbl: «Buael  um3mMeHumBOCTHY», «MoauduKarmoHHas
U3MCHYHUBOCTHY, «KoMOnHaTnBHas U3MECHYHUBOCTHY, «Meiio3y,
«OmnogoTBopeHuey, «I eHeTnueckue 3a00JIeBaHUS YeI0BEKay», « Bumbl myTammiiy.



ObopynoBaHue: *KUBbIE U TepOapHbIE HK3EMIUISIPHl KOMHATHBIX PACTCHHIA,
pucyHku (dpotorpadum) )KUBOTHBIX C Pa3TUYHBIMUA BHIAMHA U3MEHYHBOCTH.

JlabopaTopHhasi padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIMOHHON M3MEHUYMBOCTU. [locTpoeHue BapualMOHHOrO psga U
BapUALMOHHON KPUBOWY.

IIpakTuyeckass padora «Mytamuu y aApo3oduiabl  (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBeKa

Kapuotun uyenoBeka. MexayHapoiaHas mporpamMma HCCIEIOBaHUS T€HOMA
yenoBeka.  MeTroabl  M3y4eHUs ~ TEHETMKH  YEJIOBEKAa:  I'€HEaJOTMYECKUU,
OJIM3HEIIOBEIH, IIMTOr€HETUYECKU, MOMYJISILIMOHHO-CTATUCTUYECKHU,
MOJIEKYISAPHO-TEHETUUECKHM. CoBpemenHOE ONPENICIICHHE r€HOTHUIA!
[IOJJHOTEHOMHOE CEKBEHUPOBAHUE, FEHOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[TI[P-ananu3a. HacnenctBeHHble 3a001eBaHus YesloBeKa. | €HHbIE U XPOMOCOMHBIE
OoJsie3HU 4YenoBeka. boyie3HW ¢ HACENCTBEHHOM MPeapacioyioKEHHOCTHIO.
3Ha4YCHUE MEAUIUHCKOW T€HETHKHA B MPEAOTBPALICHUHN U JICUCHUHA TE€HETUYECKHUX
3a00JieBaHUI 4YelioBeKa. MeauKOo-reHeTUueckoe KOHCYJIbTUpoBaHuEe. CTBOJIOBBIC
KJIETKU. [IoHSATHE «TEHETHYECKOTO Tpy3a». ITUYECKUE aCHEKThl UCCIEIOBAHUN B
00JIaCTH peJaKTUPOBAHHUS T€HOMA U CTBOJIOBBIX KJIETOK.

['eneTtnyeckue (HakTOpbl TOBBIIIEHHONW YYBCTBUTEJIBHOCTH YEJIOBEKA K
(bU3NYECKOMY U XMMUYECKOMY 3arps3HEHUIO OKpYKarollen cpeabl. [ eHeTnyeckas
MIPEIPACIIOIOKEHHOCTD YEJIOBEKA K MTAaTOJIOTUsIM.

JlemoHcTpanuu

Tabmuubl u cxemsl: «Kapuotun denoBeka», «MeToapl U3yuyeHUS TEHETUKH
yesjoBekay, «I'eHeTnueckue 3a001€BaHUs YEIOBEKay.

IIpakTnuyeckas padora «CocTaBlIeHUE U aHATIU3 POAOCIOBHOWY.

Tema 15. Cestekuusi OpraHu3sMoB

JloMecTUKanuss W CEJIEKUHUs. 3apOXKICHUE CEIEKIMH U JIOMECTUKALMH.
VYuenue H. W. BaBunoBa o IleHTpax mNpoOUCXOXIEHUS W MHOrooOpasus
KYJbTYPHBIX pacTeHUM. Ponb ceneknuu B CO3JaHUM COPTOB PACTEHHM U TOPOJ
*KuUBOTHbIX. CopT, mopoaa, ITaMM. 3aKOH TOMOJOTMYECKHX PSIIOB B
HaciaeAcTBeHHOM wm3MeHuMBocTH H. WM. BaBunoBa, ero 3HadeHue i
CEJICKITMOHHOM PabOTHI.

Metoasl ceneKImoHHOM paboThl. MCKycCTBEHHBIM OTOOp: MacCOBBIA U
VHIUBUIYaJIbHBIN. Ortansl KOMOWHAITMOHHOU CCJICKIINH. HcnwiTanue
npousBoAnTENed MO TOTOMCTBY. OTOOp MO TEHOTHMY C TOMOIIBIO OIIEHKH
dbeHoTuna MOTOMCTBA U OTOOP MO TEHOTHUITY ¢ moMoIsio aHanu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ  CEJEKIMOHHOM  paboThl.
PanuanOHHBIN U XUMUYECKUNW MyTareHe3 Kak UCTOYHUK MYyTalUui y KyJIbTYPHBIX



dbopm opranm3moB. Vcmonb30BaHNE TEHOMHOTO PEIAKTHPOBAHUS W METOOB
pexomOunanTHbIX JJHK m1st momydenust nucxoqHoro Matepuana ajisi CEJIEKIHH.

[lonyuenne MTOJTUTLIIOUIOB. BuyTtpusugosas THOpUIN3AIINS.
brnu3kopoAcTBEHHOE — CKpelMBaHue, wWid  WHOpuauHr.  HepoacTBenHoe
CKpelIMBaHue, WM ayTOpuAuHr. ['erepo3uc u ero mpuuuHbl. Vcrnosb3oBaHue
rerepo3uca B cenekiuu. OtnanénHas rudpunuszanus. [Ipeogonenue Oecruiogus
MEKBHUJOBBIX TUOPUAOB. JIOCTUKEHUS CEIEKIIMU PACTEHUIN U )KUBOTHBIX. «3e1éHast
pesonioyusy.

CoxpaHeHre U U3y4YEHUE T'€HETHYECKUX PECYPCOB KYJIbTYPHBIX PACTCHHU U
UX JUKUX pOAMYEH I CO3JaHUS  HOBBIX COPTOB M THOpPUIOB
CEIIBbCKOXO3SIMCTBEHHBIX  KYJNbTYp. M3yuenue, coxpanenue u  ynpaeieHue
2eHeMUYeCKUMU pecypcamu CeabCKOXO3AUCMBEHHBIX U NPOMbBICIO8bIX HCUBOMHBIX
8 Yeax VIVUUeHUs CYUeCmayiomux U CO30anUsi HO8bIX NOPOO, TUHUL U KPOCCO8, 8
MOM Hucie ¢ NPUMEHEeHUEeM COBDEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUl,
nepeodosvlx uoell U nepcneKmueHbX MmexHoI02UlI.

JleMoHCTpauumn

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

Tabnuibl u cxembl: «L{eHTpBI TPOUCXOXKIECHUS U MHOTO00Pa3usi KyJIbTYpPHBIX
pacTeHui», «3aKOH T'OMOJIOTMYECKUX PSIAOB B HACIEACTBEHHOW M3MEHYMBOCTHY,
«Metogpl cenekuumn», «OtnanéHnas rudpuanzauus», «MyrareHesy.

JlabopaTopHasi padora «/3yueHue copTOB KyJIbTYpPHBIX PACTEHUI U MOPOJ
JIOMAIITHUX KUBOTHBIX).

JlaGopaTopHasi pabora «/3ydeHrne METOA0B CEJICKIIUN PACTEHUI.

IIpakTnuyeckas padora «lIpuBnBka pacTteHuN».

Ikckypcusi «OCHOBHBIE METOJABI U JIOCTHKCHHS CEJICKIMM PACTeHUN U
YKUBOTHBIX (Ha CEJIEKIINOHHYIO CTaHIIHNIO, IJIEMEHHYIO bepmy,
COPTOUCTBITATELHBIM YYaCTOK, B TEIUIMYHOE XO3SWCTBO, B J1TAOOPATOPHUIO
arpOyYHHUBEPCUTETA UM HAYYHOTO LIEHTPA)».

Tema 16. BuorexHo10rust U CHHTETHYECKAsI OMOJIOTHS

OOBEKTHI, HCMHOJIb3yeMble B OHWOTEXHOJIOTHMH, — KJIETOYHBIE M TKAHEBBIC
KYJBTYPBI, MUKPOOPTaHU3MBbI, ux XapaKTEepUCTHKA. TpagumonHas
OMOTEeXHOJIOTHSI:  XJIeOOMeUeHne, TMOMyYeHUE KHCIOMOJIOYHBIX  IPOIYKTOB,
BUHOAEnHe. Mukpoouonoruyeckuit cunre3. OOBEKTbl MHUKPOOHOJOTMYECKUX
TexHosorui. [IpousBoacTBO O€sika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3nanue TEeXHOJIOTMl M MHCTPYMEHTOB IEJIEHANPABICHHOTO U3MEHEHUS U
KOHCTPYHUPOBAHUSI TEHOMOB C IEJIbIO MMOJYYEHUSI OPraHU3MOB U UX KOMIIOHEHTOB,
CoJiep KaIluX HE BCTPEUAIOIINECS B IPUPOIC OMOCUHTETHYECKHUE Y TH.



Kinerounasa unxeHepus. MeTonbl KyJIbTypbl KIETOK M TKaHEW PACTEHUU M
KUBOTHbIX. Kpuobanku. Comarnueckas TruOpuN3anus W COMATHYECKUN
sMOpuorene3. lcnonb3oBaHuEe TramionoB B CeleKUUH pacteHuil. [lonyuenue
MOHOKIOHANbHBIX anmumen. Mcnonv3o6anue MOHOKIOHANbHBIX U NOJUKIOHATbHBIX
aumumen 6 meouyune. VICKYCCTBEHHOE OIUIOAOTBOpEHUE. PekoHCTpyKuus
AWLEKICTOK U KJIIOHUPOBAHUE XMBOTHBIX. METO TpaHCIJIAHTALUU SEP KIETOK.
Texnonozuu 0300po6IeHUs, KYIbMUGUPOBAHUS U  MUKDOKIOHAILHO20
DA3MHOIICEHUS CENIbCKOXO3AUCMBEHHBIX KYIbMYD.

XpOMOCOMHass M Te€HHas WHXeHepHs. VICKyCCTBEHHBI CHHTE3 T€HAa U
KoHCcTpyupoBaHue pekoMOuHaHTHbIX JIHK. Cozdanue mpanczennvix opeanuzmos.
JlocTmkeHnss W = NEPCHEKTHBBI  XPOMOCOMHOM M T€HHOM  MHXEHEPHHU.
DKOJIOTUYECKHE U ATUYECKUE MTPOOJIEMbI T€HHON MHKEHEPUU.

Menunuackue OuotexHonoruu. [loctrenomuas nudponas meaununa. [11P-
JUarHocThkKa. MeraOOoJOMHBIM aHanu3, TEHOLEHTPUYECKH aHaau3 IpoTeoMa
YyeJaoBeKa JUIsl OLUEHKM COCTOSIHHAS €ro 310poBbs. VICIOJIB30BaHHME CTBOJOBBIX
kieTok. TaprerHas Tepanuss paka. 3D-OmowmkeHepus i pa3pabOTKU
(yHIaMEHTAIBHBIX OCHOB MEIUIMHCKUX TEXHOJIOTHM, CO3AaHMS KOMILIEKCHBIX
TKaHEW COYETAaHHUEM TEXHOJIOTUN TPEXMEPHOIro OMONPHUHTUHIA U cKagoyuHra
JUISL peLIEHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEIHUIIVHBI.

Co3naHue BEKTOPHBIX BaKIMH C IEJbI0 O0ecreuyeHus] KOMOMHUPOBAHHOM
3amuThl OT Bo3Oyauteneid OPBU, ycraHoBieHHE MOJIEKYJSPHBIX MEXaHH3MOB
dbynkuuonuposanusi PHK-cogepkamux BUpYcOB, BBI3BIBAIOIIMX OCOOO OIACHBIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JlemoHcTpanuu

Tabnuupl u cxemsbl: «Mcnoap30BaHEe MUKPOOPTAHU3MOB B MPOMBIIIIIEHHOM
POMU3BOJCTBEY, «KileTouHas nHkeHepus», «I eHHast HHXEHEpUs».

JlaGopaTopHasi padora «/3yueHne 00beKTOB OMOTEXHOJIOTUM.

IpakTnueckas padora «lloyyeHrne MOJOYHOKUCIBIX TPOTYKTOBY.

IKCKypcusi «bHOTEXHONOTMA — BaXXHEWINAs IPOU3BOJAUTENIbHAS CHJIA
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTUYECKOE TPOU3BOJICTBO).

11 KIIACC

Tema 1. 3apoxaeHue W pa3sBUTHE 3BOJIOLMOHHBIX NpeACTABJICHHMN B
omosioruu

OpomonmonHas Teopusi Y. Jlapsuna. Ilpeanocbuiku BO3HUKHOBEHUS
napBuHU3Ma. JKU3Hb 1 Hay4dHas aestenbHocTh Y. JlapBuHa.

JIBrKy1Me cuitbl 3BOJIOLMH BUIOB 110 Y. J[apBuHY (BbICOKasi ”THTEHCUBHOCTh
pa3MHOXKEHHUSI OpPraHM3MOB, HACJEACTBEHHAs HM3MEHYMBOCTh, Ooppba 3a
CYLIECTBOBAHHE, ECTECTBEHHBIN 1 UCKYCCTBEHHBIH O0TOOD).



Odopmienne cuaTeTnueckoir Tteopuu dBomtonmu (CTD). HelTpanbhas
teopusi sBomonuu. CoBpeMeHHass JBOJIOIMOHHAsE Ouoyiorusa. 3HayeHUe
HBOJIFOLIMOHHOW TEOPUH B POPMUPOBAHUY €CTECTBEHHO-HAYYHON KapTHUHBI MUPA.

JleMoHCcTpaIuA

[Toptpetsl: Apuctotens, K. JIunnen, XK. b. Jlamapk, 2. K. Cent-Unep, XK.
Kiosne, Y. lapsun, C. C. YerBepuxos, 1. U. HImansraysen, x. Xonneiin, . K.
benses.

Tabmuubr u cxembl: «Cucrema »xuBo mnpupoasl (mo K. Jlunuero)y,
«Jlectnunia xuBbIX cymectB (o Jlamapky)», «Mexanuzm (opmupoBaHus
NpPUCHIOCOOJICHU y pacTeHuii u >KuUBOTHBIX (mo Jlamapky)», «Kapra-cxema
Mapuipyta nyremectBus Y. Japsunay, «Haxonku Y. Jlapsunay, «DopMbl 00pbObI
3a cyuiectBoBaHue», «llopoasl romybeit», «MHorooOpaszue KyJbTypHBIX (opm
KarycThl», «[1opopl JOMAIIHUX KUBOTHBIX», «CxeMa 00pa3oBaHUsl HOBBIX BHUJIOB
(mo Y. J[lapBuHy)», «Cxema COOTHOIIEHUS JABIXXYIIUX CHJ SBOJIOLUNY,
«OCHOBHBIE TTOJIOKEHUSI CHHTETUYECKON TEOPUH IBOJTIOLII.

Tema 2. MuKpPOIBOIIOLHSA U €€ Pe3yJIbTATHI

[Tonynsiuus Kak 3JIeMEHTapHas €IWHULIA 3BOTOUUA. COBPEMEHHBIE METOIbI
OLICHKM TEHETUYECKOrO pa3HOOOpa3usi M CTPYKTyphl mnonyisuuid. M3menenue
reHooHJa TOMYJISAIMU KaK DJIEMEHTApHOE SBOJIOIMOHHOE SBJICHHE. 3aKOH
reHeruueckoro paBuosecus k. Xapau, B. Baitnoepra.

DneMeHTapHble (aKTOphl (ABUXKYIIME CHJIbI) HBOJIONMH. MyTallMOHHBIHN
npouiecc. KomOunatuBHas wu3MeHuMBOCTh. Jlpeld reHOB — ciydaiiHbie
HEHAIpaBJICHHbIE W3MEHEHHS 4YacTOT ajiened B momymanusx. Oddexr
ocHOBaTensd. JIggexm oOymuinounozo zoprviuwika. CHUdCEHUe 2eHemuieckKo2o
paznoobpasus: npudunsl u cireocmeus. llposenenue sgpghexma Opeiigha 2eros 6
oonvuwux u  manvlx  nonyaayusx.  Murpauuud.  M3onsuus  mOMyJISLM:
reorpadudeckas (mpocTpaHCTBEHHAs), Oroaornyeckas (penpoyKTUBHAS).

EctecTBenHbIil 0oTOOp — HampaBisiomuii ¢akrop sBoionud. DopMbl
€CTECTBEHHOTO  O0TOOpa:  JBWXKYIIMM, CTAaOMIM3UPYIOIIMMA,  pa3pbIBAIOLIUI
(nm3pyntuBHbIi). [lonoBoit oTOOp. BO3HMKHOBEHHE W HBONIOLUS COLUATBHOTO
MOBEJICHUS )KUBOTHBIX.

[IpucnocoO6MeHHOCTh  OPraHU3MOB  KaK  PE3yJbTaT  MHUKPOIBOJIIOIUH.
Bo3HukHOBeHHE  MpUCMOCOOJIEHWH y  opranm3MoB.  Apomopdo3bl U
yuanoanantauuu. Ilpumepsl nmpucnocoOieHuid y OpraHu3mMoB: MOpP(OIOrHYecKue,
dbusnonornyeckue,  OMOXUMHUYECKHE,  ToBeAeHUYeckue.  OTHOCHUTEIBHOCTD
IPUCTIOCOOTIEHHOCTH OPraHU3MOB.

Bun, ero xkputepum u CTpyKTypa. BumooOpa3zoBaHue Kak pe3yibTaT
MUKpPOABOMIOIMHU. M3omsmus — kimoueBor ¢dakTop BupooOpazoBanus. Ilytu u
CIIOCOOBI BUJI000pa30BaHMUS: aJJIONaTPUYECKOe (reorpaduueckoe),



CUMIATPUUIECKOE (3KOI0OTUYECKOE), «MTHOBEHHOE (monurIonU3anus,
rubpuanzaiys). JIuTenbHOCTh BOTIOIMOHHBIX MTPOIECCOB.

Mexanu3mbl GOpMUPOBAHUS OMOJIOTHIECKOTO Pa3HOO0pa3Hsl.

Ponb  »BONIOIMOHHOW OWOJOTMHM B pa3pabOTKE HAay4YHBIX METOOB
coxpaHeHusi 6ropazHo00pasusi. MUKPOIBOMIONUS U KOIBOIIOIUS Mapa3UTOB U UX
x0351eB. MexaHn3mMbl (POPMHUPOBAHUS YCTOMUMBOCTH K aHTUOMOTHKAM H CTIOCOOBI
OOpBOBI C HEW.

JdeMoHCcTpauU

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

Tabmuubl u cxembl: «MyTanuoHHasi HM3MEHYUBOCTHY, «llomynsironHas
CTpYKTypa BUAa», «Cxema MposiBJIeHUs 3aKkoHa Xapan—BaiinOepray, «/IBuxymme
CWJIbl HBOJIIOLUN», «IKOJIOTMYECKass M30JSUUs MONYJALHNA CeBaHCKOU (openmny,
«l'eorpadueckass M30JISAIUS  JTUCTBEHHUIIBI CHUOUPCKONM W JIMCTBEHHMUIIBI
naypckoi», «llonynsiiiMoOHHbIE BOJHBI YUCIEHHOCTH XUIIHUKOB U XKEPTBY», «CxeMa
JEUCTBUSL €CTECTBEHHOro 0TOOpa», «DopMbl OOpHOBI 3a CYIIECTBOBAHHUEY,
«HaycTpualibHBIN MenaHu3M», «/KuBble uckonaembiey, «II0KpOBUTEIBCTBEHHAS
OKpacka YKUBOTHBIX), «IIpenynpexnarornias OKpacka KUBOTHBIX,
«Dusnonornueckue ananranun», «lIpucrnocoOIeHHOCTH OpraHu3smMoB U €€
OTHOCHUTENBHOCTBY, «Kputepuu Buma», «Buabl-nBoitHukn», «CTpyKTypa BUAa B
npupozae», «CrnocoObl BuaooOpazoBaHus», «l'eorpapuyeckoe BUA00Opa3zoBaHUE
TPEX BUAOB JaHABIIIEH», «IKOJIOrMYECKOEe BUI000pAa30BaHHWE BUAOB CHHUIL,
«ITomumnonasl pacteHuit», «KamyctHo-peneunbiii rTuOpu.

O6opynoBanue: repbapun pacTeHU, KOJUICKIIMYA HACEKOMBIX, Uydesia MTUIL |
3Bepeil C MpuUMepaMu pa3IMYHBIX MPUCIIOCOOJICHUN, Yydella NTHIl W 3Bepei
pa3HBIX BHJIOB, TrepOapuu pacTeHUN OJM3KUX BUAOB, OOpPa30BABIIUXCS
Pa3IMYHBIMU CIIOCOOaMHU.

JlabopaTtopnasi pa6ora «BblsiBIeHHEe W3MEHYMBOCTH Yy OCOOEH OJIHOTO
BUJIA).

JlaGopaTopnass  paGora  «lIpucmocoOneHuss  OpraHu3sMOB M UX
OTHOCHUTEJbHAs LIEIeCO00Pa3HOCTDY.

JlaGopaTopnasi padora «CpaBHeHHWE BHIOB IO MOP(OIOrHIeCKOMY
KPUTEPUIOY.

Tema 3. Makpo3BoIIOLNS U €€ Pe3yJIbTaThl

Metonbl  M3yuyeHHS MaKpOl3BOMIONUHU. [lameoHTonormyeckue  MeTO[bl
uzydeHus: oHBoioinuu. IlepexonHeie ¢GopMbl U (PUIOTEHETUYECKUE  PSIIbI
OpTaHU3MOB.

buoreorpadudeckue meTonsl uzydeHus: sBotonuu. CpaBHeHUE (QIIOpHI H
dbayHbl MaTepukoB U OCTpOBOB. buoreorpaduueckue obOmactu 3emuu. Bumbi-
SHJEMUKHU U PEITUKTHI.



OMOpPHUONOrHYECKUe U CPABHUTEIHLHO-MOP(OIOTHUECKHE METOAbl U3YyUEHUs
BOMIOLMU. ['€HeTHYecKue MEXaHU3Mbl 3BOJIOLHMH OHTOI€HE3a M IOSIBICHUS
HBOJIIOLMOHHBIX ~ HOBIIECTB. [ 'OMOJOrMYHBIE W  AHAJIOTMYHBIE  OPraHbL.
PynumMentapubsle  opraHbl W aTaBU3Mbl.  MOJEKYISIPHO-TEHETUYECKHE,
OMOXMMHUYECKHUE W  MaTeMaTHYEeCKUE  METOJbl  W3Y4YeHUsS  HBOJIIOIUHU.
['omonoruunsle reHbl. COBpEMEHHBIE METOABI MOCTPOEHUS (UIOr€HETUYECKHX
JI€PEBBEB.

XPpOMOCOMHBIE MyTallUH U 3BOJIFOIUSI TEHOMOB.

OO01mMe 3aKOHOMEPHOCTH (MpaBuiia) 3BOJOUMH. [IpuHyun cmensvl yHKYuUl.
HeobOpatumocTs 3Bomonnu. AfanTuBHas paauanus. HepaBHOMEpPHOCTh TEMIIOB
HBOJIIOLU Y.

JleMoHCTpauun

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

Tabmunpl U cxembl: «PUIOTEHETUYECKUIN PAJl JIOMIAAN», «ApPXEONTEPUKC,
«3Bepo3yObie  smiepb»,  «Creronedanb»y,  «Punuoduts»y,  «CemeHHbIE
nanopoTHUKn», «buoreorpapuueckue 30HBI 3emun», «Jlpei) KOHTHHEHTOBY,
«Penuktey, «HadanpHbple cTaauu 3MOPUOHAIBHOIO PA3BUTUS MO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYUHBIE W aHAJOTMYHBIE OpraHbl», «PyIUMEHTHI»,
«ATaBU3MB», «XpOMOCOMHBbIE HAOOpHI 4YeJlOBEKa M IUMNaH3e», «l1aBHbIE
HaITpaBJICHUS 3BOJIIOIUNY, «O0I1IHe 3aKOHOMEPHOCTH 3BOJIFOLII.

OO6opynoBaHue: KOJUIGKIIMU, TrepOapuu, MYJSKH HMCKOIMAEMbIX OCTAaTKOB
OpPraHU3MOB, MYJISKA TOMOJIOTUYHBIX, AHAIOTMYHBIX, PYJAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKIIUN HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHE )KU3HA HA 3emJie

HayuHble TUMOTE3bl MNPOUCXOXKIACHUS >KU3HM Ha 3emie. AOUOTeHe3 H
naHcrepmusi. [JloHayuHble IpeACTaBICHUS O 3aPOKICHUU JKU3HU (KPEALMOHU3M).
['unore3a NOCTOSSHHOTO CaMO3apOsKIEHUS KU3HU U €€ onpoBepkeHue ornbitamu .
Penu, JI. Cnannannanu, JI. [1actepa. [IponcxoxaeHue sku3Hu 1 aCTPOOHOIOTHA.

OcHOBHBIE JTaIlbl HEOPTraHUYECKON JBOJIFOLIUH. [InanerapHas
(reonmoruueckasi) SBOJIONUSA. XHUMHUYECKass OHBOJIONMSA. AOWOTCHHBIM CHHTE3
OpraHnyeckux BemecTB K3 Heoprannueckux. Ombit C. Mumnepa u I'. IOpwm.
OOpazoBanue monuMepoB u3 MoHoMmepoB. Koarepsatnas rumoresa A. .
Omnapuna, TMoTe3a nepBuYHOro OyipoHa JIk. XomnaeitHa, TeHeTUYecKasi TUIOTe3a
I'. Ménnepa. PubGozumsl (T. Yek) m rumoreza «wmupa PHK» V. T'mnbepra.
dopMupoBaHUE MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

Hctopust 3emuin U Meroabl €€ wu3zydeHHs. VIcKomaemble OpPraHMYECKHE
octaTkd. ['eoxponosoruss u e€ wMeronapl. OTHOcUTENbHass U aOCOIIOTHAsS
reOXpOHOJIOrHUs. I'€0XpOoHOIOrHYecKast Kajla: 30HbI, 3pbl, HEPHOBI, SITOXH.



HadvanbHbie 3Tanel opraHndeckor »sBoouud. [losgBiaeHne u 3BOTOLUA
MEPBBIX KIETOK. DBOJIIOIHUA MeTa0oin3Ma. BOZHMKHOBEHUE MEPBBIX YKOCUCTEM.
CoBpemeHHbIe MUKPOOHBIE OMOIIJIEHKU KaK aHaJOT MEepPBbIX Ha 3emiie COOOIIECTB.
CrpomaronuTtsl. [IpokaprOTHI U 3yKapUOTHI.

[Ipoucxoxienue 3ykapuoT (CUMOMOTeHe3). DBOIIOIMOHHOE TPOUCXOKICHUE
BUpPYCOB. [IponcxoxkaeHne MHOTOKJIETOUYHBIX OpPraHu3MoB. BO3HUKHOBEHUE
OCHOBHBIX I'PYNI MHOTOKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIE 3Tallbl 3BOJIONMH BbICHINX pacTeHU. OCHOBHBIE apoOMOPGO3bI
pactenur. Beixonm pacteHuii Ha cymry. IlosiBieHHE CIOPOBBIX pPACTEHUH U
3aBoeBaHre uMU cymu. CemeHHble pacTeHus. [IpoHCXOXKIeHHE [BETKOBBIX
paCcTCHUM.

OCHOBHBIC ATalnbl ABOJIONHUHU >KUBOTHOTO MHpa. OCHOBHBIE apoMOp(ho3bl
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX
TunoB. [lepBble XOpAOBBIE KUBOTHBIE. JKU3Hb B BOAE. DBOJIOLHUS MO3BOHOYHBIX.
[Ipoucxoxnenue ampubuii u pentwimid. IIporncxoxaeHrne MIEKONUTAIOUIMX U
ntui. [lpunnun kimodeBoro apomopdosza. OcBoeHHe OEClO3BOHOUYHBIMU U
MO3BOHOYHBIMHU KUBOTHBIMU CYIIIH.

Pasputne xu3HM Ha 3eMje MO 3paM U MepuoiaM: apxeu, MPOTEPO30i,
najgeo3oi, Me3030M, KalHO30i. OOmas xapakTepuUCTHKa KJIMMara U
reoJornyeckux mpoieccoB. [losiBIeHME M pacuBET XapaKTEPHBIX OPraHU3MOB.
VYrieoOpa3oBaHue: €ro yCcloBUs U BIUSHUE HAa Ta30BbIi COCTaB aTMOC(eEpHI.

MaccoBbie BBIMUPAHUSI — SKOJIOTMYECKHE KPU3UCHI MPOUUIOro. [IpuunHel u
CJIEICTBUS MacCOBbIX BbIMHUpaHHUil. COBpPEMEHHBIN IKOJOTMYECKUN KPHU3UC, €r0
ocobennoctu. [Ipobrnema coxpanenus 6MopasHo0Opa3us Ha 3emIie.

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

JlemoHcTpanuu

[Toptpetsl: @. Penu, JI. Cnammanuanwy, JI. Tlactep, 1. . Meunnkos, A. U.
Omnapun, Ix. Xonaenn, I'. Mémnep, C. Mumnep, I'. IOpu.

Ta6nuie u cxembl: «Cxema omnbita @. Penny», «Cxema onsbita JI. [lactepa mo
M3YUYCHUIO CaMO3apoXKIeHUsl Xu3HW», «Cxema ombita C. Mwmmuiepa, I'. FOpuy,
«JTanbl ~ HEOPraHWYECKOW  3BOMIOUUM»,  «['€OXpOHOJIOTMYECKass — IIKaJiay,
«HauanpHbIe 3Tanbl OPraHUYECKOW IBONIONUNY, «CxeMa 00pa3oBaHUS dYKApUOT
nyTéM cumoOuorenesa», «Cucrema KuUBOW mpupoabl», «CTpoeHue BHUpPYCay,
«Apomopdo3el  pacteHuit», «PunmopuTh», «OIHOKIETOYHBIE BOJOPOCINY,
«MHOTOKJIETOUHbIE BOAOpOCHNY», «Mxu», «llamopoTHukm», «l'onocemMeHHbIE
pactenusi», «Opranbl I[BETKOBBIX pacTeHui», «(Cxema pa3BUTUA KUBOTHOIO
Mupay, «Apomopdossl KUBOTHBIXY», «lIpocteiimme», «KumedHomnomocTHbIEY,
«IInockue 4EPBUY, «UNEeHUCTOHOTHEY, «PBIOBIY, «3€MHOBOJIHBIEY,



«IIpecmbikaromuecs», «lItuuppy, «Muekonuraromue», «Pa3Buthe Xu3HM B
apXeucKou apey, «Pa3BuTHE )KU3HU B MPOTEPO3OMCKON Ipe», «Pa3Butue Ku3HU B
IIaJIC030MCKOM 3pe», «Pa3BuThe KU3HU B ME3030MCKOM 3pe», «Pa3BuThe XKu3HU B
KaitHO30MCKOM 3pe», « COBpEMEHHAsl CUCTEMa OPraHUYECKOTr0 MUPay.

O6opynoBanue: repObapuu pPACTEHUM pa3IMYHBIX OTHAENOB, KOJUICKIIMH
HACEKOMBIX, BIIAKHBIE MPENAPAThl )KUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJUIEKIIUH
WUTJIOKOXKHUX, CKEJEThl IMO3BOHOYHBIX JKMBOTHBIX, Yyyejla NTHULl U 3BEpEW,
KOJUIEKIIMM OKAMEHEJIOCTEM, IOJE3HBIX HCKOMAEMBIX, MYJSIKU OPraHUYECKHUX
OCTaTKOB OPTaHU3MOB.

BupryanbHasa  sga0oparopHas paGora «MoaenupoBaHUE — ONBITOB
Muiepa—tOpu 1o u3y4yeHHo abMOr€HHOTO CUHTE3a OPraHUYEeCKUX COECIMHEHUN B
NepBUYHON aTMocepey.

JlabopaTtopnasi paGora «/3yueHue W omHMcaHWE HMCKONAEMBIX OCTAaTKOB
JPEBHUX OPTaHU3MOB).

IIpakTnueckass padora «M3ydyeHne O0COOEHHOCTEW CTPOCHUSI pPaCTECHUI
Pa3HBIX OTAEIIOB).

IIpakTnueckas padora «3yueHre 0oCOOEHHOCTEW CTPOEHUSI TTO3BOHOYHBIX
YKABOTHBIX».

Tema S. [IpoucxoxkaeHue 4eji0BeKa — AHTPOIIOT eHe3

Pa3znensl u 3agaun aHTPONOJIOTHU. METOIBI aHTPOIIOJIOT U H.

CraHoBIEHHE TPEACTABICHUN O MPOMCXOXKICHHM YEJIOBEKA. PenurunosHbie
BO33peHus. COBpEMEHHbIE HAYYHBIE TEOPUH.

Cx0ACTBO YenoBeKa ¢ KUBOTHBIMU. CUCTEMATUYECKOE MOJI0KEHUE YEIOBEKA.
CBugerenpcTBa  CXOACTBA  YEJOBEKA C  JKUBOTHBIMU:  CPaBHUTEIIBHO-
MOpGOIOTHYECKHE, AMOPHUOJIOTHYECKHE, ($hU31M010r0-0MOXUMHUECKHUE,
noBeAeHYeckre. OTINYUS YETTOBEKA OT KMUBOTHBIX. [IpAMOXOXKIEHNE U KOMIUIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE roJOBHOrO MO3ra U BTOPOM CUTHAJIBHOMU
CUCTEMBI.

JIBrkymue cuiibl ((akTopbl) aHTPONOreHe3a: OMOJIOrHYecKre, COlualbHbIE.
CooTHolIeHNEe OMOJOTUYECKUX U COLIMATIBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OcCHOBHBIE CTaAWM aHTpororeHe3a. PaHHue 4YenoBEeKOOOpa3Hbie O00E3bSHBI
(POKOHCYJIBI) ¥ pAHHUE TTOHTHJIBI — OOIIHE TPEIKH YeT0OBEKOOOPA3HBIX 00€3bsiH U
JoJie. ABCTpaTONUTEKN — JBYHOTHE MpEeAKH Jrofeh. YenoBek yMenbli, MepBbie
M3TOTOBJICHUS OPYIUM TpyAa. UenoBek NpsIMOXOAALIMNA U IEPBBIM BBIXOJ JIKOJAEH
3a  mnpenensl  Adpuku. YenoBek reiaenbOeprckuii  — - 0oOmMMM  MpesoK
HEAHJEPTAJIbCKOTO YEJIOBEKA M YEJIOBEKA PasyMHOro. YenoBeK HeaHIAEpPTalbCKUAN
KaK BHJ JIFOJEH XOJOJHOTO KiMMaTra. YeloBeK pa3yMHbIM COBPEMEHHOIO THIIA,
JICHUCOBCKUM YEJIOBEK, OCBOCHHME KOHTHHEHTOB 3a mpenenamMu Adpuku.
[TasieoreneTrka v najeoreHOMHUKa.



OBOMIONMS COBPEMEHHOTO 4eloBeKa. EcTecTBEeHHBI OTOOpP B MOMYJISLMSIX
yenoBeka. MyTalmoHHBIH Tporecc ¥ noaumopdusM. [lomymsimoHHbIE BOJHBI,
npetid reroB, murpanus U «3Q(eKT ocHOBATENs» B MOIMYJALUAX COBPEMEHHOTO
YEJI0BEKA.

UYenoseueckne pacel. I[loHdatue o pace. bosblime pacel: eBpomneouaHas
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUANbHASs),  MOHTOJOUIHAsS
(a3maTcko-aMepuKaHCKas). Bpemss M myTu paccelieHHsl 4eloBeKa IO IUIaHETE.
EnuHcTBO  dyenoBeuecknx — pac. HayuHas  HECOCTOSTENBHOCTh — pacu3Ma.
[IpucnocoOIeHHOCTh YeloBeKa K pa3HbIM YCJIOBHUSIM OKpY)KArolIeH Cpebl.
Bnusnue reorpadguueckoil cpeapl W Apeiida reHoB Ha Mopdosoruio u
(U3HOJIOTHIO YETIOBEKA.

MexaucuMiinHapabple  MeTojbl B (u3nuecko  (OMOIOTHYECKOM)
AHTPOIIOJIOTMM.  OBOJIOLMOHHAS  AHTPONOJIOTHS M MAaJCOAHTPOIOJIOTHS
YeJIOBEUECKUX NOIMYJSUMi. bruoconnanbHble HCCIENOBaHUS MPUPOJBI YEIOBEKA.
HccnenoBanre KO3BOTIOLUH OMOJIOIMYECKOr0 U COLMAIBLHOTO B YEJIOBEKE.

JleMoHCTpauun

[Toptpersr: Y. {apBun, JI. JIuku, . 5. Pornnckuii, M. M. I'epacumos.

Tabnuibl 1 cxembl: «MeTOIbI aHTPOTOJIOTUNY, «['0JJOBHOM MO3I YeJIOBEKaY,
«YenoBekooOpa3Hble 00€3biHb, «CKeNeT YeIoBeKa M CKEeJeT IIMMIIaH3e»,
«PynuMeHThI 1 aTaBu3MbD), «JIBHKYIIME CHIIBI aHTPOIIOTEHE3A», «IBOJIIIOLIUOHHOE
JIPEBO  4YEIOBEKa», «ABcCTpanonutek», «UYUenoBek  ymenwli», «YenoBek
MPSIMOXOAIINIY, «JleHncoBCkui yenoBek» «Heanaepransubny, « KpoMaHbOHIBD?,
«IIpenku yenoBeka», «ITamnbl SBOJIOLNHN YEIIOBEKa», «Packl UelioBeKay.

O6opynoBaHue: MYJSDKH — OKaMEHEJIOCTeH, TIPeAMETOB MaTepualibHOU
KyJIbTYphl ~TPEIKOB 4YeJlOBeKa, penpoaykuuu (pororpadum) KapTUH C
MUQOJIOTHYECKUMU U OUOJICHCKUMH CHOKETAMHU TPOUCXOXKJICHUS YEJIOBEKa,
¢doTtorpaduu HaXOJOK UCKOMAEMbIX OCTATKOB YEJIOBEKa, CKEJIET YeJI0BEKa, MOJIENb
yeperna 4YeJOoBE€Ka M Ueperna IIUMMIIAH3€, MOJIENIb KHUCTH YEJIOBEKAa U KHUCTHU
HIMMIIaH3€, MOJEIIM TOPCa MPEAKOB YEIOBEKa.

JlaGopaTopnasi padora «M3yueHne o0COOEHHOCTEW CTPOEHHUS CKeJeTa
YeJIOBEKa, CBS3AHHBIX C MPAMOXOKICHUEM.

IIpakTnueckas padora «/3yyeHre SKOJIOrMYECKUX aalTallNil YeIIOBEKay.

Tema 6. Jxkosorusi — Hayka O B3aMMOOTHOULICHUSIX OPraHU3MOB M
HA/IOPraHU3MEHHBIX CHCTEM C OKPY:KAIOLIel cpeoi

3apoxaeHue U pazBuTue 3kojorud B Tpyaax A. I'ym6onbara, K. @. Pynbe,
H. A. CesepuoBa, J. I'ekkensi, A. Tencnu, B. H. CykauéBa. Pa3gensl u 3amauun
9K00ruH. CBSI3b SKOJIOTUU C IPYTUMH HAyKaMH.



Metoasl sxonoruu. IloneBbie HaOmoneHUs. DKCIEPUMEHTHI B HKOJIOTUU:
npupojHble W JabopatopHble. MoJaenupoBaHUE B JKOJOTUHA. MOHHUTOPHHT
OKpY’KaIOIIEH CpeIbl: JIOKAIbHBIN, peTUOHATBHBIN U TJI00ATbHBII.

3HaYeHUE DOKOJIOTMYECKMX 3HAHUM i1  YEJIOBEKa. DKOJOTHYECKOE
MHPOBO33pPEHUE KAaK OCHOBA CBS3€il YENOBEYECTBA C NpUpoaoil. DopmMupoBaHHE
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 sxonorun», «Metoasl skonoruny, «Cxema
MOHUTOPHUHIA OKPYXKAIOLIEH CPEIbI».

JlaGopaTopHas padora «3yuenue METOJIOB 3KOJIOTUYECKUX
UCCIICIOBAHUI.

Tema 7. Opranu3msl U cpea OOUTAHUS

DKOJIOTHYECKHE (PAKTOPbI U 3aKOHOMEPHOCTH UX nenctus. Kiaccupukanms
HKOJIOTHYECKUX (DAKTOPOB: aOMOTHYECKUE, OMOTHUECKHUE, aHTpOIIOreHHbIe. O0une
3aKOHOMEPHOCTH AEHCTBUSA 3KoJIorHueckuXx (akrtopos. IIpaBuno munumyma (K.
[npenrens, 0. JIubux). TonepaHTHOCTh. DBpUOUMOHTHBIE U CTEHOOMOHTHBIE
OpraHU3MBl.

Abuotnueckue (¢akropel. CBeT Kak sKonorudeckuid (akrtop. JleiicTBue
pPa3HbIX YYAaCTKOB COJIHEYHOI'O CHEKTpa HAa OPraHu3Mbl. DKOJOTHYECKUE TPYMIIbI
pacTeHUN M JKUBOTHBIX II0 OTHOIIEHHIO K cCBeTy. CHUTHaJIbHas poJib CBETA.
doTonepruoau3M.

Temmnepatypa kak oskojorudeckuid (axrop. [eiicTBue TemmepaTypbl Ha
opraHusMbl. [IoMKWIIOTEPMHBIE U TOMOMOTEPMHBIE OPTaHU3MBL. JDBPUTEPMHBIE U
CTEHOTEPMHBIE OPTAHU3MBI.

Bnaxuocth kak skonorumdeckuid ¢aktop. Ilpucrnocobnenus pacTeHuil K
noJiIepKaHuo0 BoJgHOTo OanaHca. Knaccudukanusi pacTeHH MO OTHOILEHHUIO K
Boze. [IpucnocoOneHust ®KUBOTHBIX K U3MEHEHUIO BOJHOTO PEXUMA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAsl, HAa3€MHO-BO3JYIIHAs, MOYBEHHA,
riiyOMHHasT  TOANOYBEHHAs, BHYTpUOpraHu3MeHHas.  Duzuko-xumuyeckue
O0COOEHHOCTH cpell oOuTaHus opraHu3MoB. [IpucrmocoOneHuss OpraHu3MoB K
YKU3HM B pa3HbIX Cpeliax.

buonornyeckue putmbl. BHemHue W BHyTpeHHUE pUTMBI. CyTOUHbBIE H
roJMyHble PUTMBL. [IpUCIOCOONIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCIIOBUM KU3HU.

Kusznennvie Qopmbl opraHuzMoB. [loHsiTHEe O JKU3HEHHOW (Qopme.
XKuznennole pOpMBbI pacTEHUM: AepEBbs, KyCTAPHUKU, KYCTAPHUYIKH, MHOTOJIETHHUE



TpaBbl, OJHOJETHHE TpaBbl. JKU3HEHHBIE (POPMBI IKUBOTHBIX: THUIPOOHMOHTHI,
re0OUOHTHI, a3POOHOHTHI. OCOOCHHOCTH CTPOCHHUS U 00pa3a KU3HHU.

buotnueckne bakTopsI. Bunpr  OMOTHMYECKMX  B3aUMOJEHCTBHIL:
KOHKYPEHIUSI, XUIIHUYECTBO, CUMONO03 U ero (opmsl. [lapasutusMm, koomneparus,
MyTYyaju3M, KOMMEHCAIU3M (KBapTUPAHTCTBO, HaxJieOHM4ecTBO). Hetpoduueckue
B3aUMOJICUCTBUS  (TommYeckue, ¢opuueckue, Gadpudeckue). 3HAUYCHHE
OMOTHYECKUX B3aMMOJCUCTBUM JJisI CYIIECTBOBAHUSI OPraHU3MOB B Cpele
obutanus. [IpuHIUT KOHKYPEHTHOTO UCKIIOYESHUSI.

JdeMoHCcTpauu

Tabmuubl U cxembl: «IDkonorudyeckue @axrtopb», «CBETOBOM CIEKTpY,
«IKOJIOTUYECKUE TPYIIIbl JKUBOTHBIX MO OTHOIIEHUIO K CBETY», «TerIOKpOBHbIC
KUBOTHBIC», «XOJOJAHOKPOBHBIE >XUBOTHBIE», «DuU3nONOrHUECKUE aaanTaluu
KUBOTHBIX», «Cpenbl OOWTaHHUS OpraHuU3MOB», «bHOJOTHYECKHE PUTMBDY,
«Kuznennole  Qopmbel  pactenmit», «KuzHeHHbIE  (GOPMBI  KUBOTHBIXY,
«JKOCHUCTEMA MUPOKOIUCTBEHHOTO JIECA», « IKOCUCTEMA XBOMHOTO Jecay, «llenn
NUTaHUS, «XulHuuecTBoy, «llapasutuzm», «KoHkypeHuus», «CumMOnos3y,
«KoMmmeHcanuzmy.

O6opynoBanue: repbapud pacTeHUW W KUBOTHBIX, MPUCIOCOOICHHBIX K
BIIUSHUIO PAa3IUYHBIX OSKOJOTUYECKUX (PAKTOpOB, repdapuu CBETOIOOUBBIX,
TEHEJIFOOMBBIX M TEHEBBIHOCIUBBIX PACTECHUM, CBETOJIOOUBBLIC, TCHEIIOOWBBIE U
TEHEBBIHOCJIMBBIE KOMHATHBIC PACTCHUS, repOapuu U KOJUIEKIIMHU TEIJIOJI0OUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PACTEHUM, Uydesia MTHUIl U 3Bepeid, repOapuu
pacTeHul, OTHOCSIMXCA K TUrpoduTaM, kcepoduram, Me30puTaM, KOMHATHBIC
pacTeHusl JaHHBIX TPYII, KOJJIEKIIMHA KUBOTHBIX, OOUTAIOIIUX B Pa3HBIX cpeaax,
repObapu M KOJUICKIIMM PACTEHUH MW JKUBOTHBIX, OOJIAJAlOIIUX YepTaMu
MPUCIIOCOOJICHHOCTH K CE30HHBIM M3MEHEHUSIM YCIOBUM JKM3HU, repOapuu u
KOJUICKIIUU PACTEHHM M >KUBOTHBIX PA3UYHBIX >XKM3HEHHBIX (POpPM, KOJUIICKIIUU
YKUBOTHBIX, YUACTBYIOIIMX B PA3JIMYHBIX OMOTUUYECKUX B3aUMOICHCTBUSAX.

JlaGopaTopnasi paGora «BpisBiIeHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIMSIHUIO CBETA.

JlaGopaTopuasi paGora «BpisgBIeHHE NPUCTOCOOJICHUNA OpPraHU3MOB K
BIIUSIHUIO TEMIIEPATyPhI».

JlabopaTopnasi pa6ora «AHATOMUYECKHE OCOOCHHOCTH pacTEeHUN U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. DKo10rust BUAOB U MOILYJISA UM

OKOJIOTUYECKHE  XapaKTePUCTUKU  TMOIYJISLHH. [Monynsimua  kak
Oounonornyeckas cucreMa. Poib HEOTHOPOMHOCTH Cpelibl, (PU3NIECKUX OAPHEPOB U
0COOEHHOCTEHW OMOJIOTHH BUIOB B (DOPMUPOBAHUHM TPOCTPAHCTBEHHON CTPYKTYPHI
nonyysiiiuii. OCHOBHBIE TIOKa3aTeAW TMOMYJSIUU: YHUCIEHHOCTh, IUIOTHOCTb,



BO3pDaCTHAas M IIOJIOBasl CTPYKTYpa, POKIAEMOCTb, IPUPOCT, TEMII POCTa,
CMEPTHOCTb, MUTPALIUSL.

DkoJsioruyeckas CTpykrypa nonyssiuu. OIeHKa YUCIECHHOCTH TOIMYJISIUHN.
JvHaMmuka momynsiuuu U €€ peryysanus. bHOTHYeCcKui MOTEHUHAN MOIMYJISIIUU.
MopaenupoBaHue JUHAMUKA NOMyIsiuuK. KpuBble pocTa YMCIEHHOCTH MOMYJISIIUN.
KpuBble BbDKMBaHUSA. Perynsius YWCICHHOCTH MOMYJSIUNA: POk (HaKTOPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT IJIOTHOCTH. DKOJIOTMYECKHUE CTPATETUH BUOB (T- U
K-cTparerun).

[Tonsitue 00 sKoNOrMYecKoil Huie Bujaa. MectooOutanue. MHoromepHas
MoJenb dKosiornyeckon Humm Jx.M. XartumHcoHa. Pa3sMepbl 3KOJIOTMYECKOU
Hu. [loTeHnmanpHas u peanu3oBaHHAs HUIIIM.

Bun kak cucrema nomynsuuid. Apeansl BHIOB. BUIBI M HX KU3HEHHBIE
CTpaTeruu. JKOJIOTMYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTU TIOBEJCHUSI W MUrpaluid >KUBOTHBIX. buoiormdeckue
WHBa3UM YYKEPOJIHBIX BUJIOB.

JleMoHCTpanumn

[Toptper: Ix. . XaTunHCOH.

Tabmuubl W cXeMbl: «JKOJOTHYECKUE XapAKTEPUCTUKU MOMYJISIIUNY,
«IIpocTpaHcTBEHHass  CTpyKTypa HOOmyJsiqum», «Bo3pacTHble  NHpaMuabl
nonyasinun», «CKOpPOCTh  3acelieHUs MOBEPXHOCTH  3€MJIM  Pa3IuYHBIMU
opranuzmammn», «Mogenb 3xonorudeckort Humm k. M. XaTunHcoHay.

O6opynoBanue: repdapun pacTeHHUM, KOJJICKIIUH KUBOTHBIX.

Jlabopatopuass  padora  «[lpucnocoOneHuss ceMsH pacTeHHH K
PacCCeNICHUIO».

Tema 9. IKo10rus cO00IECTB. IKOJOTHYECKHE CHCTEMBI.

CooOmiectBa opranu3MoB. buorneHo3 u ero crpykrypa. CBA3UM MEXIY
OpraHu3MaMH B OUOIIEHO3E.

Okocucrtema kak otkpbiTas cuctema (A. JIx. Tencnu). dyHKIMOHATBHBIE
OJIOKM OpraHu3MOB B DJKOCHUCTEME: MPOAYIEHThI, KOHCYMEHTBHI, PEAYLICHTHI.
Tpoduueckue ypoBHu. Tpoduyeckue uenu u certu. AOHOTHYECKHE OJIOKH
skocucteM. [TouBsl U Wbl B 3kocucTeMax. KpyroBopoT BeecTB U NMOTOK SHEPTUH
B OKOCHUCTEME.

OcHOBHBIE  TIOKa3aTeau  dKocucTeMbl. buomacca u  mpoaykuus.
DKOJOTHYECKUE TUPaMU/IbI YK CEN, OMOMAaCChl U SHEPTUH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. Daykmyayuu.
HampaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOIECTB — CyKieccuu. llepBuuHbie U
BTOPUYHBIE CYKIIECCUM W MX MPUYUHBI. AHTPOIOIE€HHbIE BO3JCUCTBUS Ha
cykneccuu. KimmmakcHnoe coo0OrectBo. bropasnoobpasue u moaHoTa KpyroBopora
BEIIIECTB — OCHOBA YCTOMYHUBOCTH COOOIIIECTB.



[IpupoaHbie 3KOCUCTEMBL. JKOCUCMEMbL 03ED U peK. DKocucmembl Mopet u
oxeanos. Ixocucmemvl MyHOp, 1€CO8, CMmeneu, nyCmbitb.

AHTpONOr€HHBIE HKOCUCTEMBI. ATpO’KOCUCTEMA. ArpoueHo3. Pazmuuus
MEXIy aHTPOTIOT€HHBIMH U MPUPOTHBIMHU YKOCHUCTEMaMHU.

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

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUI OPraHU3MOB B
sKkocuctemax. Ponb kackaonoco 3ggexma u 6udo8-30upukamopos (Kirouesvix
61008) 8 yHKYUOHUpoBanuu skocucmem. IlepeHOC SHEPTHUU U BEIIECTB MEXTY
CMEXXHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, OMYJISIIAN U 3KOCUCTEM
B YCIIOBHSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3JICHCTBHIM.

Mexanuzmoi 8030elicCmaus 3GepA3HEHUll PA3HbIX munos Ha
CcybOpeaHu3MeHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTEMHOM YPOBHSIX,
OCHOBbl  9KOJI02UHECKO20  HOPMUPOBAHUS — AHMPONO2SEHHO20 — B030€UCMBUSL.
MeTom00THs MOHUTOPUHTA €CTECTBEHHBIX U aHTPOITOTCHHBIX 3KOCHCTEM.

JleMoHCTpanumn
[Toptper: A. JIx. Tencnu.
Tabmunpr  u cxembl:  «CrpykTypa  OuoueHO3a»,  «OKOcCHCTEMa

IIMPOKOJIUCTBEHHOTO JIecay, « IKOCUCTEMA XBOMHOTO Jiecay, «DyHKIIMOHAIIbHBIC
IPYIIbl OPTaHU3MOB B 3KOcUCTEME», «KpyroBOopoT BEIIECTB B HKOCHCTEME,
«llenu nutanus (macTOUIIHAS, TETPUTHAS)», « DKOJIOTHUECKAs TUPAMHIA YUCEID,
«IJKonoruyeckas nmupamuia OMOMACChl»), «IKOJIOTHUYECKasi MUpaMua SHEPTUNY,
«O0pazoBanue 6onota», «IlepBuunas cykueccus», «BoccTaHoBieHue jeca mocie
noxapa», «9KOCHCTEMa 03epa», «ArpoueHos», «KpyroBopor BemecTs u MOTOK
HHEPrUM B arpoueHo3er, «[Ipumepsl ypOo3KOCHUCTEMY.

Oo6opynoBanue: repbapun pacTeHU, KOJUICKIIMYA HACEKOMBIX, Uydelia MTUIL |
3Bepeit, repOapuu KyJIbTYpPHBIX U TUKOPACTYIIUX PACTCHUM, aKBAPUYM KaK MOJIENb
HKOCUCTEMBI.

IIpakTuyeckas padora «/3ydyenue u onucanue ypO03KOCUCTEMBD».

JlaGopaTopnasi paGora «l3ydeHue pazHOOOpa3usi MEJIKUX TMOYBEHHBIX
YJIEHUCTOHOTHUX B Pa3HBIX 3KOCUCTEMAX).

IKCKYypcHsi «DKCKypCHUsl B TUIIUYHBIN OmoreorieHo3 (B ayOpaBy, OEpe3HSsK,
€JIbHUK, Ha CYXOJ0JIbHBIN WM TIOMMEHHBIN JIYT, 03€p0, OOJIOTO)».

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

Tema 10. buocdepa — riodanbHas IKOCUCTEMA

buochepa — obmemnanerapHass o0ojiouka 3eMIIH, TI€ CYIIECTBYET WIIH
CyILLECTBOBaJIA >KM3Hb. PazBuTHe npeacraBieHuil o ouochepe B Tpyaax J. 3rocca.



VYuenue B. U. Bepnaackoro o 6uochepe. O6mactu 6mochepsr u e€ coctas. Kupoe
BEIIECTBO OHOchepsl U ero PyHKIIHH.

3aKOHOMEPHOCTH cymiecTBOBaHUs Onocdeprl. OcoOeHHOCTH OHMOChEphl Kak
rio0abHOM PKOCcHCTeMBbI. J{MHamuueckoe paBHoBecue B Ouocdepe. KpyroBopotsl
BEIIIECTB U OMOTEOXUMHUYECKUE IUKIIBI (YIiiepojaa, a3oTra). PUTMUUHOCTE sIBIEHUMN
B Omocdepe.

3oHanbHOCTh Ouocdepnl. IlonstTne o Omome. OCHOBHBIE OWOMBI CYIIIH:
TYyHJIpa, XBOMHBIE Jieca, CMEIIaHHbIE U MIMPOKOIUCTBEHHBIE Jieca, CTEIH, CABAHHBI,
MyCTBIHU, TPOIMYECKHUE JIeCa, BICOKOTOPhs. Kimmar, pacTUTENbHbBIN U )KUBOTHBIN
MHUpP OMOMOB CYIIIH.

CrtpykTypa U QyHKIUS )KUBBIX CUCTEM, OIICHKA UX PECYPCHOTO MOTEHIIMAJIA U
onocdepHbIX PYHKIUI.

JlemoHcTpanuu

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

Tabmuuel u cxemsl: «['eocdhepnl 3emim», «KpyroBopoT azora B MPUPOIEL,
«KpyroBopoT yriepoga B mpupone», «KpyroBopoT Kuciopojga B TPHUPOJE»,
«KpyroBopoT BojJbI B mpupojie», «OcHOBHBIE OMOMBI cymin», «Knumatnueckue
nosica 3emnn», «TyHapay, «Talra», «Cmemanneiii gec», «IIupokoancTBEHHBIM
aecy, «Cremnby, «CaBanHay, «IlycTeiHsy, « Tponuyeckuii gec.

O6opynoBaHue: repOapuu pacTEHUN pa3HbIX OMOMOB, KOJUICKIIUH KUBOTHBIX.

Tema 11. YesnnoBek u oOKpy:xa0OLIas cpeaa

DKOJIOTUYECKHE KPU3UChI M HMX MPUYMHBL. Bo3aeicTBHE YeloBEKa Ha
ouocdepy. 3arpssHeHne Bo3AymHOM cpenpl. OxpaHa Bo3ayxa. 3arps3HEHHUE
BOJHOM cpeabl. OxpaHa BOAHBIX pecypcoB. Paspymenue mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. 3MeHeHue KiuMara.

AHTPOIIOT€HHOE BO3JICMCTBUE HA PACTUTENBHBIA U KUBOTHBIM MUp. OXxpaHa
PACTUTENBHOTO W JKUBOTHOTO MHpa. OCHOBHBIE TMPUHIUIBI OXPAHbI MPHUPOJIHL.
Kpacasie xuHuru. Oco0o oxpansembie npupojanbie Ttepputopuu (OOIIT).
Bboranudeckue caibl U 300J10TUYECKUE TTAPKHU.

OCHOBHBIC TPUHIUIIBI YCTOWYMBOTO PA3BUTHSI UYEJIOBEUECTBA W TMPUPOJIBI.
PanmonanpHOE  TPUPOJONONIBL30BAHUE W COXpaHEHHE  OMOJOTHYECKOTO
pazHooOpasust 3emiu. OOImMe 3aKOHOMEPHOCTH TJI00ABHBIX SKOJOTHYSCKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCA U €TO BEPOSTHBIE MOCIIECTBUS.

Pa3Butne METOJIOB MOHUTOPUHTA PA3BUTHUSI OMACHBIX TEXHOTEHHBIX
npoueccoB. CucmemHvle uccie0o8aHus nepexooa K pecypcocbepezaroujeli u
KOHKYPEHMOCnocobHotl anepeemuke. buonozuueckoe pasnoobpasue u buopecypcawi.
Hayuonanvnvlie ungopmayuonusvie cucmemvl, obecneuusaowue O00CmMyn K
uHgopmayuu NnO COCMOAHUIO OMOENbHLIX 6U008 U IKocucmem. OcHoBbl



9Kopeadburumayuy dKocucmem U cnocobos 0O0pbOLL ¢ OUONOBPENHCOCHUAMU.
Pexoncmpykyus mopckux u HazemHvix 3KOCUCEM.

JleMoHCTpanun

Tabmuubl u  cxembl:  «3arps3HeHue  atMocdepbl»,  «3arps3HeHue
ruapocdepbl», «3arpsizHeHue 1MouBb», «llapHukoBbit  3dhdext», «Ocobo
OXpaHseMbI€ MPUPOTHBIE TEPPUTOPUN», «MOJEIN YIPABIIEMOTO MUPAY.
O6opynoBanue: ¢otorpaguu OXpaHSEMbIX pPACTEHHWW M >KUBOTHBIX KpacHoii
kHuru Poccutickoit @eneparuu, KpacHoil KHUTH perroHa.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BUOJIOTYU HA YPOBHE CPEJHEI'O OBIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBiuBaeT TpeOOBaHUS K peE3yJibTaTaM OCBOCHHS
OOy4YalOIIMMHUCS TPOrpaMM CpeIHEro o0Iero o0pa3oBaHUsl: JUYHOCTHBIE,
METANpPEIMETHBIE U MPEIMETHBIE.

B cTpykType NTHYHOCTHBIX PE3yJbTaTOB OCBOCHHS MPOTPAMMBI IO OHOJIOTHH
BBIJICJICHBI CIIEAYIOUIME COCTABISAIONINE: OCO3HAHHWE OOYYaAIOIIMMUCA POCCUICKON
IPaXKIAHCKON UJIEHTUHYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSTEIIbHOCTH
U CaMOONpPEACNCHUIO0, Haluuyue Mmomusayuu K OOYYEHUIO  OHOJIOTHH,
yeneHanpasienHoe pazsumue BHYTPEHHUX YOEXKIEHUW JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAAMUIUN pa3BUTUS OUOJOTUUECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIUXCSl PYKOBOJICTBOBATHCS B CBOEH
JEATEIIBHOCTH 1[I€HHOCTHO-CMBICIIOBBIMA  YCTAHOBKAMH, MPUCYIIUMU CHUCTEME
OMOJOTUYECKOTO  00pa3oOBaHUs, Haauyue NpasoCO3HAHUA  DKOJIOTHUUECKOU
KYJBTYPbI, CHOCOOHOCMU CMA8UmMb eI U CTPOUTH KU3HEHHBIE TUTaHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS MPOTPAMMBbI 110 OMOJIOTUU JOCTUTAIOTCS
B CIMHCTBE Y4YEOHOW M BOCIUTATEIHHOM JEATEIBHOCTH B COOTBETCTBUHU C
TPAAULMOHHBIMUA POCCUICKUMU COLUOKYJIBTYPHBIMU, HCTOPUUYECKUMU U TyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMU, MPUHSATHIMU B OOIIECTBE IMpaBUJIaMU U HOPMaMHU
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIleccaM CaMOIIO3HAHUS, CAaMOBOCIUTAHUS U
CaMOpa3BUTHUsA, PAa3BUTHS BHYTPEHHEH TMO3UIMU JIMYHOCTHU, NATPUOTU3MA U
YBaXKECHUS K 3aKOHY U MPaBOIOPSAIKY, YEJIOBEKY TPyJa U CTaplIeMy MOKOJECHHIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHONIICHHUS K KYyJbTYPHOMY HACIEIUI0 U
TPaJULIMsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoir ®denepaiuu, npupoae u
OKpYKaIoUIEN cpeie.

JInyHOCTHBIE pe3ynbTaThl OCBOEHHUSI ydeOHOro mpeamera «buosorus»
JOJDKHBI OTPaXkaTh TOTOBHOCTh U CITIOCOOHOCTH OOYYArOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMW, TO3WTUBHBIX BHYTPEHHHUX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
OMbITA U OMbITA AEATEILHOCTA B MPOILIECCE peaiv3allii OCHOBHBIX HaIpPaBIICHUI
BOCIIUTATEIBHOUN ESITENLHOCTH, B TOM YHCIIE B YACTH:

1) rpaxaaHcKoOro BOCIMTAHUS:

c(hOpMUPOBAHHOCTh TPAKIAHCKOM MO3UIIUKA O0YYaIOIIETOCSd KaK aKTUBHOTO U
OTBETCTBEHHOTO YJICHA POCCUICKOI0 OOIIECTBA;

OCO3HAaHHE CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOSI3aHHOCTEH, YBa)KCHHE
3aKOHA U IIPaBOMNOPSIAKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIbHOCTA IMPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEUICHUHU YYEOHBIX U MO3HABATEJBHBIX 3a/1a4, BBHIMOJHECHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh ~ OIpPEACNATh COOCTBEHHYIO IMO3UIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE yYUTHIBATH B CBOMX JEUCTBHIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JTIOJICH C Pa3HBIMU YOCKIECHUSIMU, KYJIbTYPHBIMUA LICHHOCTSIMU U
COLIMAJIbHBIM MTOJIOKEHHEM;

TOTOBHOCTh K COTPYAHUYECTBY B HIPOLIECCE COBMECTHOIO BBIOJHEHHUS
y4eOHbIX, TO3HABaTEIbHBIX M UCCJENOBATENbCKUX 3a7a4, YBAKUTEIHbHOTO
OTHOILIEHHS K MHEHHUIO OIIMOHEHTOB IMpU OOCYXJIEHUH CIOPHBIX BOIPOCOB
OHOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTApHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaX JaHCKOH WJICHTUYHOCTH,
NaTpuOTU3Ma, YBaXKEHUS K CBOEMY HApOJay, YYBCTBa OTBETCTBEHHOCTH IEpe]l
PonuHoy, ropmoctm 3a CBOM Kpad, CBOKO PoauHy, CBOW S3BIK WU KYJIBTYpY,
MPOIIUIOE ¥ HACTOSAIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHUE K MPUPOJHOMY HACHEAUIO U MAMSATHUKAM IPUPOJIbI,
JTOCTUXEHUSIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCUUCKUX YYEHBIX B CTAaHOBJICHHE H
pa3BuTHE OMOJIOTWMH, TOHMMAaHHUS 3HAYEHHUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIBI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO 00IIEeCTBa;

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

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HAHUE IYXOBHBIX LIECHHOCTEHW POCCUMCKOT0 HAPOJa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYAIlMI0 M TMPUHUMATh OCO3HAHHBIE pEIICHUS,
OPUEHTHUPYACH HA MOPATHbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJa B MMOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJIUTEIISAM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOI'O TMPHUHATHUS L[EHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUH C
TpaauuusiMu HaposioB Poccuu;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIIOYAs ICTETUKY ObITA, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOIIICHUH;

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



TOTOBHOCTh K CAMOBBIPQXEHHUIO B Pa3HbIX BUIAX HCKYCCTBAa, CTPEMJICHUE
IPOSIBJISITH KAYECTBA TBOPUECKOU JTMYHOCTH;

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

NOHMMAaHUE U peaju3alus 3J0pOBOTO W 0e30MacHOro o0pasza KU3HU
(3m0poBOE  TUTaHWE, COOJIIOJICHHE TUTMEHWYECKHX TMpPaBWJI U HOPM,
COQIaHCUPOBAHHBIM pEXUM 3aHATHM W OTAbIXa, peryjaspHas (Qu3nueckas
aKTUBHOCTb), OEpEkKHOT0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHUS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3/10POBBIO;

MOHMMAHUE LEHHOCTH MPAaBUJI HWHIWBUAYAIBHOTO U  KOJUIEKTUBHOIO
0e30MacHOro MOBE/ICHUS B CUTYallUsIX, YTPOKAIOIINUX 3J0OPOBBIO U KU3HU JIIOJIEH;

OCO3HAHHWE MOCIEACTBUN M HENPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOICHHUS
aJIKOT0JIsl, HAPKOTHKOB, KYpPEHHS);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIECHHOCTU MacTEPCTBa, TPYI0II00HE;

FOTOBHOCTh K AKTUBHOM JEATEIBHOCTA TEXHOJOTUYECKOW M COLMAIBHOMN
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, IIAHUPOBATH U CAMOCTOATEIHHO
BBIIIOJIHATH TAKYIO IESITEIBHOCTB;

UHTEpEC K pa3inyHbIM cdepaM MpodhecCHoHATbHON JesTENIbHOCTH, YMEHUE
COBEpILIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccun H  peaaru30BbIBATh
COOCTBEHHbIE KU3HEHHbIE TIJIaHbL;

TOTOBHOCTh M CHOCOOHOCTh K 0Opa3oBaHUI0O W C€aMOOOpa30BaHMIO Ha
MPOTSIKEHUU BCEU KU3HH;

7) 3K0JIOTM4eCKOT0 BOCIIUTAHMSA

HKOJIOTUYECKU LEJIECO00pa3HOEe OTHOIIEHHE K MPUPOJE KaK HCTOYHHKY
YKU3HHU Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHMS;

NOBBIUICHHE YPOBHS SKOJOTMYECKOM KYyJIbTYphl: MPHOOPETEHUE OmbITa
IUIAHUPOBAHMS TIOCTYNIKOB M OLIEHKM MX BO3MOJXKHBIX ITOCJIEICTBHMA U1
OKPYKaIOUIEN CPEIbI;

OCO3HAaHHWE TI00aTBHOrO XapakTepa 3KOJIOTMUECKHX MpoOJeM M IMyTed HuX
pelieHus;

CIIOCOOHOCTh HCIOJI30BaTh MPUOOpPETaeMble TPU HW3YYCHUU OHOJIOTHH
3HaHWS W YMEHMsS TpU PELICHUH NpoOJieM, CBA3AHHBIX C pPAlMOHAIbHBIM
IPUPOAOIIONb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHS B IMPUPOJIE,
HaIpaBJICHHBIX HA COXpPAaHEHUE PABHOBECHS B HOKOCHUCTEMAX, OXpPaHy BHUJIOB,
AKOCHUCTEM, OHOochephl);

AKTUBHOE  HEMNpUIATHUE JECUCTBHM, NPUHOCIAIIMX BpEd  OKPYXKaKOLIEH
OPUPOJIHON cpezie, YMEHHE MPOTHO3UPOBATH HEOJATOMPHUITHBIE IKOJIOTUYECKUE
MOCJIEICTBUS MPEANPUHUMAEMBIX ACHUCTBUN U MPEIOTBPAILATH UX;



HaJIMYue Pa3BUTOrO 3KOJOTMYECKOTO MBIIUIEHUS, YIKOJIOTUUECKON KYJIbTYPHI,
OIbITa NEeATENbHOCTH AKOJIOTUYECKOMN HaIpaBJICHHOCTH, yYMEHUSI
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIbHOM, KOMMYHUKATUBHOM M COLIMAIIBHOM
MIPAKTUKE, TOTOBHOCTH K YYACTHIO B IPAKTHUUECKOMN JIEITENBHOCTH SKOJIOTHYECKON
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(OPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU M OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOTO Ha JUajore
KYJbTYp, CHOCOOCTBYIOLIET0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM W YUTATEIbCKOW KYJIbTYpbl KaK CPEACTBa
B3aMMO/ICHCTBUS MEXKTY JIFOJbMU U TIO3HAHUS MUPA;

NMOHMMAaHUE crerudUuKd OWOJIOTMM KaK HayKH, OCO3HAHHUS €€ poJikd B
bopMHUpPOBaHUN PAIMOHATIBLHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBieHuss 00 OKpyKaroleM MHpPE KaK O €AMHCTBE MPHUPOJIbI, YeIOBEKa U
oOIIecTBa, B IMO3HAHMM NPUPOAHBIX 3aKOHOMEPHOCTEH W peuIeHUuH MpodiieM
COXpaHEHUS TPUPOJIHOTO PABHOBECHS,

yOEeXAEHHOCTh B 3HAUYUMOCTH OWOJOTHUU JIsi COBPEMEHHOM ITMBUIIM3AIIUU:
oOecrieyeHus: HOBOIO YPOBHS PAa3BUTHSA MEAMIMHBI, CO3/aHHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX  pelIaTh  PECypCHbIE  MPOOJIEMBbI  Pa3BUTHS
YeJI0BEYECTBA, MMOMCKA MyTEeH BBIXOAA U3 III00AJIBHBIX SKOJOTUYECKUX MPOOJIEM U
oOecrieyeHusi Mmepexoja K  YCTOMYMBOMY  Pa3BUTHIO,  PAlMOHAIBHOMY
WCITIOJIb30BAHUIO TPUPOJIHBIX PECypcoB U (POPMUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIINIEHNs OOIEeH KyJIbTYypbl, €CTECTBEHHO-HAYyYHONW T'paMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIILHOM TPaMOTHOCTH OOydarommxcs, GopMHpyeMOit
PU U3y4YEeHUU OMOJIOTHH;

MOHMMAHHUE CYIIHOCTU METOJOB IMO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJNb30BaTh MOJy4yaeMble 3HAHUS i1 aHaiu3a U
OOBSCHEHHUS SIBIICHUN OKPYXKAIOLIEro MUpPA U MPOUCXOASANIMX B HEM M3MEHEHUH,
yMEeHUE JiefaTh OOOCHOBAHHBIE 3aKJIIOYEHHMS] Ha OCHOBE HAy4yHbIX (DaKTOB U
MMEIOIIUXCS JAHHBIX C [IEJIbIO MOTYYEHHS JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIIOJIb30BaTh OMOJOTHYECKUE 3HAHUS IS
peleHus Tpo0JIeM B peaabHbIX )KU3HEHHBIX CUTYaIUAX;

OCO3HAHWE LIEHHOCTU HAYYHOW JeATEIbHOCTH, TOTOBHOCTH OCYILIECTBIISThH
MPOEKTHYIO M HUCCIIEA0BATENBCKYIO AESITEIbHOCTh NHIUBUAYAIBHO U B TPYIIIE;

TOTOBHOCTh W  CIOCOOHOCTHh K  HENPEpPHIBHOMY  OOpa30BaHUI0 U
caM000pa30BaHNI0, K aKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHWUW MO OWOJIOTUU B
COOTBETCTBHH C KM3HEHHBIMH MOTPEOHOCTSIMH.



METANIPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHbIE Pe3yIbTaThl OCBOCHMS Y4eOHOTO mpeaMeTa «buosorus»
BKJIIOYAIOT: 3HAaYMMble IS (OPMHUPOBAHUS MHUPOBO33PECHUS OOYHAIOIIUXCS
MEXIUCIUIUTMHAPHBIE (MEXKIPEIMETHBIC) OOIEHAYYHbIC MOHITHS, OTPaKAIOIINE
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa H CHeONU(PUKYy METOJO0B TIO3HAHUS,
UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (BEILIECTBO, SHEPTHUs, SABJICHUE, MPOIECC,
CHUCTEeMa, HaydHbIH (paKT, MPUHIIMI, THIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHS,
HcclieJoOBaHUE,  HAOJIOJICHHE, M3MEpPEHHE, JOKCIEPUMEHT W  JApYyrue);
YHUBEpCAIbHBIC Yy4YeOHBIC HeWCTBHS (TIO3HABATENbHBIE, KOMMYHUKATUBHBIC,

PETYJISTUBHBIE), o0ecreynBaroIne dbopmupoBaHue (YyHKIHOHATBHOM
IPAMOTHOCTH W  COLUMAJIbHOM KOMIETEHUUH OOyYaloluXcs; CIOCOOHOCTb
oOyuaromxcs UCIIOJIB30BAaTh OCBOCHHBIE MEXAUCIUIUIMHAPHBIE,

MHUPOBO33PEHUYECKHE 3HAHMS W  YHUBEpCAJIbHblE ydyeOHbIE JIEHCTBUS B
ITO3HABATEIIbHON U COLMAIIBHON MTPAKTHKE.

B pesynbrare wu3ydeHus OHOJIOTMM Ha YpPOBHE CPEIHEr0 OOIIEro
oOpasoBanust y oOyuwatonierocss OyayT CcQOpMHUPOBaHbl I103HABATEIbHbBIE
YHHUBEpCaJbHbIEe yueOHbIE AEMCTBYS, KOMMYHUKAaTUBHbIE YHUBEPCAIbHBIE yUeOHbIE
NEHCTBUS, pPEryJISTUBHBIC YHUBEpCAlbHbIE Y4YeOHbIE JIEHCTBUS, COBMECTHAas
NeSATEIbHOCTbD.

MeTtanpenMeTHbIe PE3yJbTaTbl OCBOCHHSI MPOTPAMMBI CPEIHErO OOIEro
o0pa30BaHMsI JOJKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJTbHBIMHU y4eOHBIMU MO3HABATEIbHBIMH
NeCTBUSIMM:

1) 6a3o0Bble JIorMYecKHue JeiicTBUA:

CaMOCTOATENbHO  (OPMYyJIMpPOBAaTH W aKTyallU3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh INPU OCBOCHHWHM 3HAHUW NPHUEMBI JIOTMYECKOTO MBIIUICHHUS
(ananu3za, cuHTE3a, CpaBHEHMUS, Ki1acCu(pUKaIMU, 000OIICHUS ), PACKPBIBATH CMBICT
OMOJIOTMYECKUX MOHATUM (BBIAENATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIMBAThH
CBSI3U C IPYTUMH MTOHATHUSAMH);

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

UCITOJIb30BaTh OMOJIOTUYECKUE MOHATHUS ISl OObsICHEHUS (DAKTOB U SIBJICHHIA
YKUBOU IIPUPOLBI;

CTPOUTH JIOTMYECKHE PACCYXIAEHUS (MHIYKTUBHBIC, JEAYKTHUBHBIE, IIO
aHAJIOTMM), BBIABIATH 3aKOHOMEPHOCTH W IPOTHUBOPEYMS B PACCMATPUBAEMBIX
ABJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKIIOUEHUS;

NPUMEHSTh CXEMHO-MO/ICJIbHbIE cpencrtBa Ui IPEACTaBIICHUS
CYLIECTBEHHBIX CBSA3€M M OTHOIICHUH B M3y4aeMbIX OMOJIOIMUYECKHUX OOBEKTax, a



TaKK€  MNPOTHUBOPEUMI  pa3HOTO  poja,  BBISIBICHHBIX B Pa3jM4YHBIX
UH(GOPMAIIMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHS] MPOOJIEMBbI C YU4ETOM aHAIM3a WMEIOIIUXCS
MaTepHabHBIX U HEMAaTepUAJIbHBIX PECYPCOB;

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

KOOPAMHUPOBATh M  BBINOJHATH pabOTy B  YCIOBHSX  PEabHOTO,
BUPTYaAJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE ITPU PEIICHUU )KM3HEHHBIX MPOOJIEM.

2) 0a30BBIE HCCJIEA0BATEIbCKHE AeliCTBHSA:

BJIa/IETh HaBBIKAMU Y4€OHO-UCCIIEIOBATENBCKON U MMPOCKTHON JESTEIBHOCTH,
HaBBIKAMHM  pa3peuieHus MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY IIOMCKY METOJIOB pPELICHUsI MPAKTUYECKUX 3314, IPUMEHEHUIO
Pa3IMYHBIX METOJI0B MO3HAHUS;

UCTIONB30BaTh PAa3jMyYHbIe BUABI JESATEIBHOCTH IO TMOJYYCHUIO HOBOTO
3HAHWs, €ro WHTEPIpEeTaluH, MPeoOpa3OBaHMUI0O M TMPUMEHEHUI0 B Y4YEOHBIX
CUTYaIUsX, B TOM YHUCIIC TIPU CO3JaHUH YU€OHBIX M COI[MAIbHBIX TPOEKTOB;

(GopMHUpPOBAaTh HAYYHBIM TUI MBILIUICHUS, BIAJE€Th HAYYHONH TEPMUHOJIOTHEH,
KJIIOYEBBIMU MTOHATHSIMH U METOJIaMU;

CTaBUTh M (OpPMYIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
JESITEIbHOCTH U KU3HEHHBIX CUTYAIIHIX;

BBISIBJISITH TNPUYMHHO-CIICACTBEHHBIE CBSI3M W aKTyaJlM3UpOBaTh 3ajaauy,
BBIIBUTaTh TUINOTE3Y €€ pEeLIeHMs,, HaXOAWTh apryMEHThl Ji J0Ka3aTelbCTBa
CBOMX YTBEP)K/ICHUH, 3a/1aBaTh apaMeTpbl U KPUTEPUHU PELICHHUS;

aHAIM3UPOBAaTh TMOJYYCHHBIE B XOJE pEIICHHWs 3aJaud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh PUOOPETEHHBIN OTIBIT;

OCYIIECTBIIATh IEJICHANIPABICHHBIN MOUCK TEpPEeHOca CPEICTB U CIIOCOOOB
JEeUCTBUS B MPO(DECCHOHATBHYIO CPENY;

yMETh TMEPEHOCUTh 3HaHWS B TO3HABATEIBHYIO U TPAKTHUECKYIO 00JacTu
KU3HEICSITEIIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUSA U3 Pa3HBIX YUYCOHBIX NMPEIMETOB;

BBIIBUTATh HOBBIE HJIEW, TpeJiaraTh OPUTHHANBHBIC TOIXOABI M PEIICHHUS,
CTaBUTH MPOOJIEMBI U 331a49H, TOMYCKAIOIINE ATbTePHATHBHBIC PEIICHUSI.

3) pabdora ¢ ungopmaunmeii:

OpPUEHTHPOBATHCS B PA3IUYHBIX HCTOYHUKAX MH(OpMAIMK (TEKCTe y4eOHOTO
nocoOusi, HAy4YHO-IIOMYJISIPHOM JuTeparype, OHOJOTMYECKHX CIIOBapsiAX U
CTIPaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax MaHHBIX, B VHTepHeTe), aHAIM3UPOBAThH



WH(OPMAITUIO PA3TMYHBIX BUJIOB B (HOPM TIPEACTABICHHS, KPUTUIECKUA OIICHUBATh
e€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

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

mprUOOpeTaTh OIBIT KCIOJIB30BaHUS WH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBATH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMIHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHUS
ounosiornyeckoi nHGopmaruu (CXembl, rpaduKy, TUarpaMMBbl, TaOJIHIIbI, PUCYHKH
" Jpyroe);

UCTIONB30BaTh HAYYHBIA S3BIK B KadecTBE CpeACTBa mpu paboTe ¢
Ovonornyeckod MHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTU4YeCKUe 3HaKU W CHUMBOJIBI, (HOpPMYJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W NPeoOpazoBbIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CPE/ICTBA
HaTJISTHOCTH;

BIAJCTh  HAaBBIKAMH  paclO3HaBaHWS W 3aMWATHl  WHOOpMAaIH,
nH(OPMAIMOHHON 6€30MaCHOCTH JIMYHOCTH.

OBjaieHUe YHMBEPCAJIbLHBIMU KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

1) o01ienue:

OCYIICCTBIATH KOMMYHHUKAIIMH BO BceX cepax KU3HU, aKTUBHO yJaCTBOBATH
B JMAJIOTE WM JIMCKYCCUM TIO CYIIECTBY OOCYX)JaeMoil TeMbl (yMEHUE 3a7aBaTh
BOIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEILHO BBITIOJHEHHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH IMO3UIIUNA JAPYTHX y4aCTHUKOB
JMasora Wik JUCKyCCUN);

pacmo3HaBaTh HEBEpOAJbHBIE CpEACTBA OOIICHHS, TOHMMATh 3HAYCHHUE
COIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HHUKHOBEHWS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMSITYATh KOH(QJIMKTHI U BECTH IEPETOBOPHI;

BIAJCTh PA3IUYHBIMUA CIIOCOOAMH OOIIEHUS W B3aMMOJICHCTBHSI, TIOHUMATh
HaMEpPEHUS JIPYTUX JIFOJEH, MPOSBIATh YBAKUTEIHLHOES OTHOIIEHHUE K COOCCETHUKY
U B KOPPEKTHOU Popme (hopMyTupoBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO W JIOTUYHO HM3JIaraTh CBOIO TOUYKY 3PEHUS C HMCIOJb30BaHHEM
SI3BIKOBBIX CPEJICTB.

2) coBMecCTHas J1esiTeJIbHOCTD:

MMOHMUMAaTh M HCIIOJL30BaTh MPEUMYINECTBA KOMAHIHONW M WHIWBHUIYaIbHOM
paboThI IPH pelIeHnr OUOJIOTHYECKOU MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYITIOBBIX (DOPM B3aMMOJICHCTBUS NP PEIICHUN YIeOHOM 3a1a4H;

BBIOMpPATh TEMATHKy WM METOJbl COBMECTHBIX JEUCTBHHN C yd4&€TOM OOIIUX
MHTEPECOB M BO3MOKHOCTEH KaXKIOTO YJieHa KOJUICKTHBA,



IIPUHAMATh LEIM  COBMECTHOM  JEATEIBbHOCTH, OpPraHU30BbIBATH W
KOOPJIUHUPOBATh ACHUCTBUA NO €€ IOCTHKEHHUIO: COCTABIISITH IUIAH JCUCTBHUM,
pacnpenensaTb poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaThb pe3YJIbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KayeCTBO CBOErO BKJIAJa M KAXKJIOIO yYaCTHHKAa KOMaHIbl B
OOIIMiA pe3yNIbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/uiarartb HOBBIE IIPOEKTHI, OLEHHMBATh HUIAEHU C TO3ULUUHA HOBHU3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh IIO3UTHBHOE CTPATETMYECKOE IIOBEIACHUE B PA3IMYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUECTBO U BOOOpaKEHUE, ObITh MHUIIUATUBHBIM.

OBJiaieHNe YHUBEPCAIbHBIMH PeryJSTUBHBIMU ACHCTBUSIMM:

1) camoopranuszanms:

UCIIOJIb30BaTh OHMOJOTMYECKHE 3HAHUS JUId BBIABICHUS MpOOJIEM M HX
pELICHUS B AKU3HEHHBIX U YUEOHBIX CUTYaIUsX;

BBIOMpAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIE
YCTAHOBKM B CBOMX JAEHCTBHSX M MOCTYIKax IO OTHOLIEHUIO K KUBOW IPUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAOIIUX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH IT03HABATEIBHYIO JIEATECIIBHOCTD, BBIABIATH
npo0JieMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 337auu B 00pa30BaTEIbHON
JNEATEIIBHOCTH U JKM3HECHHBIX CUTyalUsX;

CaMOCTOATENILHO COCTABJISITH IUJIaH  pPELICHUS MpoOJieMbl €  YYETOM
UMEIOIITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M IIPEATIOUTCHHIA;

JaBaTh OLEHKY HOBBIM CUTYaLlUsM;

paciupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUH;

JienaThb OCO3HAHHBIA BBIOOP, apryMEHTUPOBAaTh €ro, OpaTh OTBETCTBEHHOCTH
34 pEIICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

c1ocoOCTBOBaTh (POPMHUPOBAHUIO M TPOSBICHHUIO HIMPOKOM JpyAHMLIMU B
pa3HbIX 00JIaCTAX 3HAHWUW, TMOCTOSHHO TOBBILIATH CBOM OOpa3oBaTEIbHBIA U
KYJbTYPHBII YPOBEHb.

2) CaMOKOHTPOJIb:

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

BJIAJE€Th HABBIKAMM  IO3HABATENBHON  peduieKCMH  KakK  OCO3HAHMS
COBEpULIAEMBIX JEUCTBUM M MBICIUTENBHBIX MPOLECCOB, HMX pE3yJbTaTOB M
OCHOBaHUi, UCNOJIb30BaTh MPUEMBI pedIeKCUH AJI OLEHKU CUTYyalluH, BbIOOpa
BEPHOI'O PEILLICHHS;

YMEThb OLICHUBATh PUCKU M CBOEBPEMEHHO NPUHUMATHh PEIICHUSA IO MX
CHIKEHHIO;



OPUHUMATh MOTHBBI W apryMEHThl APYrMX IpPU AaHAINU3E pe3yJIbTaTOB
NEeSATEIbHOCTH;

3) npuHATHE Ce0HA M APYTUX:

IPUHUMATH Ce0sl, TOHUMAsi CBOU HEJOCTATKU U IOCTOMHCTBA;

OPUHUMATh MOTUBBI WU apryMEHThl JPYIMX IpU aHaJIU3€ pe3yIbTaToB
NEeSATEIbHOCTH;

IPU3HABaTh CBOE MPABO U MPABO JPYTUX HA OIINOKHU;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

IMPEAMETHBIE PE3YJ/IBTATDBI

[IpenMeTHbIE pe3yJbTaThl OCBOCHUSI COJEpXKaHUS Y4yeOHOro mpeaMera
«buonorus» Ha yrIyOJIEHHOM YpPOBHE OpPHUEHTHUPOBaHbI Ha oOecledYeHue
npobuapHOro  o0yueHus — oOydaronuxcss — Owojmormu. OHH  BKJIIOYAIOT:
cneruuyeckue s OMOJIOTMHA HaYyYHBIC 3HAHUS, YMEHUS U CIIOCOOBI ACHUCTBUH 11O
OCBOCHHIO, UHTEPIIPETALNU U MPEeoOpa30BaHUIO 3HAHUM, BUIBI JEATCIBHOCTH IO
MOJTYYEHUIO HOBBIX 3HAHUW W UX MPUMEHEHUIO B PA3JIMYHBIX YUYEOHBIX, a TAKXKE B
pealbHbIX XU3HEHHBIX cuTyauusx. l[IpenmeTHbie pe3ynbTaThl MPEACTABICHBI MO
roJiaM U3y4eHHUsl.

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

c(hOpMUPOBAHHOCTh 3HAHUM O MECT€ U POJIM OUOJOTUU B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHWU €CTECTBEHHO-HAyYHOW KapTUHBI MHUpa, B
MO3HAHWM  3aKOHOB TPHUPOABI U  pEHIeHUH TpoOJieM  palMoOHAIBLHOTO
MPUPOJIOTIOIB30BaHUS, O BKJIAJE POCCUUCKUX U 3apyOCKHBIX YUEHBIX B Pa3BUTHE
OnoIorNy;

BJIAJCHUE CHUCTEMOM OWOJIOrMYECKUX 3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAONIMe OHOJIOTHYECKUE TEPMHUHBI U TOHATUSA (KU3Hb, KIIETKA,
OpraHu3M, MeTaboJIu3M, TOMEOCTa3, CaMOPETYIISIUs, CaMOBOCIIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, MU3MEHUUBOCTh, POCT U Pa3BUTHE), OMOJOTHYECKUE TEOPUU
(xnetounast Teopus T. [lIBanna, M. Ilneiinena, P. BupxoBa, XxpomocoMHas Teopust
HacnencteeHHoctd T. Moprana), yuenuss (H. WM. BaBumoBa — o0 1meHTpax
MHOTOOOpa3usi ¥  TPOUCXOXKICHUS  KyJbTYPHBIX  pacTeHWi),  3aKOHBI
(emnHOOOpa3usi MOTOMKOB TEPBOTO TOKOJIEHUS, PACIICIIJICHUS, YUCTOTHI TaMer,
HE3aBUCUMOTO HacienoBanus [. MeHnaenss, TOMOJIOTUYECKUX PSAIOB B
HACJIEICTBEHHOM U3MEHYUBOCTH H. n. Basunosa), IIPUHIIATIBI
(KOMILIEMEHTapHOCTH);

BJIaJICHUE OCHOBHBIMM METOJAMH HAyYHOrO TO3HAHMS, HUCIOIb3yEeMbIX B
OMOJIOTMYECKUX HCCIEJOBAHUSIX KUBBIX OOBEKTOB (OMHCaHUE, HW3MEpPEHHUE,
HaOJII0/ICHNE, SKCIIEPUMEHT);



YMEHHE BBIACIATH CYLUIECTBEHHBIC MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
IYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM YHCIIE
OakTepuit, rpuOOB, pacCTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHHUSI OPTaHOB U CUCTEM
OpPraHOB pAaCTEHUl, JXUBOTHBIX, YEJIOBEKAa, IPOLECCOB KU3HEAEATEIbHOCTH,
IPOTEKAIOIIUX B OpraHU3Max PACTEHUH, KUBOTHBIX U YEJIOBEKAa, OMOJIOIMUECKHUX
IPOIIECCOB: 0OMEHA BEHIECTB (METa0O0JIM3M), MPEBPAILCHUSI YHEPTUU, OPOKEHHUS,
aBTOTPO(PHOTO U reTepoTPOPHOro TUIOB MUTAHUS, GOTOCHHTE3a U XEMOCUHTE3a,
MUTO3a, M€H03a, raMeTorenes3a, SMOpHUOreHe3a, MOCTIMOPHOHAIBHOIO Pa3BUTHA,
pPa3MHOXKEHHUS,  WHJIMBUIYAJBHOTO  Pa3BUTUS ~ OpraHu3Ma  (OHTOreHe3a),
B3aMMOJIEMCTBHSI T€HOB, FE€TEPO3UCA, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTaHABIMBATh B3aMMOCBSI3M MEXAY OPraHOMJIAMHU KIETKH M UX
(GYHKIUSAMH, CTPOCHHMEM KJIETOK pAa3HBIX TKaHEH M WX (QYHKIUAMH, MEXITY
OpraHaMd U CHCTEMaMU OpraHOB Yy pPAacTEHMH, >KMBOTHBIX M 4YEJIOBEKa U UX
GYHKIUSAMHU, MEXAY CHUCTEMaMH OPraHoB M MX (QYHKIMSIMH, MEXAY O3TarnaMu
oOMeHa BEIIEeCTB, dTallaMU KJIETOYHOTO IUKJIA U KU3HEHHBIX I[IUKJIOB OPTaHU3MOB,
TanamMu 3MOpPUOHAIBHOIO PAa3BUTHS, T€HOTHUIOM U (EHOTHIIOM, (DEHOTUIIOM H
(dhaxkTOopamMu cpebl OOUTaHUS;

YMEHHE BBIABJIATH OTIMUYMUTEIbHBIE MPU3HAKU JKUBBIX CHCTEM, B TOM YHUCIIE
pacTeHM, )KUBOTHBIX U YEJIOBEKa;

YMEHHE WCIOJb30BaTh COOTBETCTBYIOIINE AapTyMEHTHI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJIsl TOKA3aTENbCTBA POACTBA OPraHU3MOB Pa3HBIX
CUCTEMaTUYEeCKUX TPy,

yYMEHHE peniaTb OMOJIOTUYECKUE 33]Ja4H, BBISBISATH NPUUMHHO-CIIEICTBEHHbIE
CBSI3M MEXAY UCCIIETyeMbIMU OMOJIOIrMUECKUMHU MTPOLIECCAaMU U SIBICHUSMU, J€NIaTh
BBIBOJIbI U TTPOTHO3BI HA OCHOBAHHH TOJIYY€HHBIX PE3yJIbTaTOB;

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

YMEHHME BBIIBUraTh THUIIOTE3bl, MPOBEPSITh MX OKCIEPUMEHTAIbHBIMU
cpencTBamMu, (GopMyIupys Leidb HCCIEIOBAHMS, aHaJU3UPOBATH IMOJYYCHHBIC
PE3yNIbTaThI U JCNaTh BBIBOJIBL;

YMEHHE Yy4acTBOBaTh B y4e€OHO-HMCCIIEIOBATEIILCKONM paboTe Mo OHOJIOrHH,
HKOJIOTUM U MEIUIIMHE, NMPOBOJUMON Ha 0a3e HIKOJIbHBIX HAayYHbBIX OOIIECTB, U
nyOJIMYHO  TPEACTABIATh  MOJYYEHHBIE  PEe3yslbTaThl Ha  YYEHHMYECKHX
KOH(epeHusX;

YMEHHE OIICHWBATh JTHUYECKHUE AacCIEeKThl COBPEMEHHBIX HCCIICIOBAaHUN B
obmactu  Ouosormd ¥ MEAMIMHBI  (KJIOHMPOBaHHME,  HMCKYCCTBEHHOE
OIJIOJJOTBOPEHHE, HANPABIEHHOE M3MEHEHHWE T€HOMa M CO3JaHHE TPAHCTEHHBIX
OpraHU3MOB);



YMEHHE OCYIIECTBISATh OCO3HAHHBIM BBIOOp Oyaymieil mpodeccuoHambHON
JESITEIbHOCTH B 00JIaCTH OMOJIOTUH, MEAMIIUHBI, OMOTEXHOJOTHH, BETEpUHAPUH,
CEJIbCKOTO XO34KCTBA, MUIEBON MPOMBINIIICHHOCTH, YIIyOIsITh MO3HABATEIIbHBIHI
WHTEpEC, HAIIPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOLIEH Npodeccun u
NPOJOJDKEHHE OMOJOrHYecKoro oOpa3oBaHMs B OpraHu3alUsaX CpeaHEro
po(heCCHOHATTEHOTO U BHICIIETO 00pa30BaHUAI.

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

cOPMHPOBAHHOCTh 3HAHUM O MECT€ W POJIU OUOJOTUM B CHCTEME
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHMH COBPEMEHHOM €CTECTBEHHO-HAyYHOU
KapTUHBI MHpa, B IMO3HAHWHM 3aKOHOB TIPHUPOABI M PEIICHUH SKOJOTHYCCKUX
npoOJeM 4YeloBEeuecTBa, a TakKKe B PEUNIEHMH BOIPOCOB PALMOHAIBHOTO
PUPOOIIOIL30BaHUs, U B (DOPMUPOBAHUH IIEHHOCTHOT'O OTHOIICHUS K MPHUPO/IE,
OOIIECTBY, YEJIOBEKY, O BKJIAJE POCCHUICKUX M 3apyOekKHBIX yUEHBIX-OMOJIOrOB B
pa3BUTHE OMOJIOTHUH;

YMEHUE BIAJIETh CUCTEMOM OHMOJOTMYECKHX 3HAaHUW, KOTOpas BKIIOYAET
ONpENENECHUs] W IOHMMAaHHWE CYIIHOCTH OCHOBOIIOJAralIuX OHOJIOTHYECKHX
TEPMUHOB M TOHATHM (BHJ, dKOCUCTeMa, Ouocdepa), OHOIOrHUYECKHUE TEOPUHU
(aBomonionHas teopust Y. JlapBuHa, CHHTETHYECKAs TEOPHs DBOJIOLMH), YUCHHUS
(A. H. CeBepiioBa — 0 myTsx U HampasieHusx 3Bomtouun, B.M. Bepuaackoro — o
ouocdepe), 3akoHbl (reHeTnueckoro paBHoBecus Jx. Xapau u B. BaiinOepra,
3apoabiieBoro cxojacrea K. M. bopa), npaBuna (munumyma HO. Jlubuxa,
HKOJIOTHYECKON MHpaMuJIbl DHEpPruM), rumnoressl (rumoresa «mupa PHK» V.
['un6epra);

yMEHUE  BJIaJ€Th  OCHOBHBIMM  METOAAaMU  HAYYHOTO  IMO3HaHUS,
UCITIOJIb3yEMbIMH B OMOJIOTUYECKHUX UCCIIETOBAHUSIX KUBBIX OOBEKTOB U SKOCUCTEM
(omucanue, M3MepeHue, HaOIIOJCHHE, JKCIIEPUMEHT), CIOCOO0aMH BBISIBJICHUS U
OIICHKH aHTPOIIOTEHHBIX U3MEHEHU B IPUPO/IE;

YMEHUE BBIIEHATh CYIIECTBEHHbIE NPHU3HAKU: BHJIOB, OHMOTE€OLEHO30B,
PKOCUCTEM U Ouocdepbl, CTaOUIU3UPYIONMIETO, ABUXKYIIETO W Pa3pbIBAIOIIETO
€CTECTBEHHOT'O ot0opa, aIJIONaTPUYECKOIro u CUMITaTPUYECKOTO
BUI000pa30BaHUs, BIUSHUS ABMKYITUX CHJI SBOJIONUN HA T€HO(OH T TIOMYJISIUH,
MIPUCTIOCOOJICHHOCTH OPTaHU3MOB K Cpejie OOWTaHMs, YepeOBaHUS HAIIPaBICHUN
HBOJIIOIMH, KPYTOBOPOTA BEUIECTB U IOTOKA SHEPTUH B 3KOCHCTEMAX;

YMEHUE YCTaHAaBJIMBAaTh B3aMMOCBA3M MEXAY TMpOIECCaMU HBOJIIOLUH,
JBIDKYIIMMH CHJIAaMUA aHTPOTIOT€HE3a, KOMIIOHEHTAMU PA3JIMYHBIX SKOCUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YyMEHUE  BBISBJIISITH  OTJIMYWTEIBHBIE  TPHU3HAKH  KUBBIX  CHCTEM,
MPUCIIOCOOJICHHOCTh BHUJIOB K Cpelie OOMTaHus, aOMOTUYECKUX U OMOTHYECKHUX



KOMITOHEHTOB  9KOCHCTE€M, B3aWMOCBS3€d OpPraHM3MOB B  COOOIIECTBax,
AHTPOITOTEHHBIX U3MEHEHUN B SKOCUCTEMAaX CBOECH MECTHOCTH;

YMEHUE WCIOJIb30BaTh COOTBETCTBYIOIINE aPTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO M CHMBOJIMKY /IS JOKa3aTeIbCTBAa POJCTBA OPraHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYII, B3aUMOCBS3U OPraHU3MOB U CpeJlbl OOUTAHUS, €AMHCTBA
YEeJIOBEUECKMX pac, HEOOXOMMMOCTH COXPAaHCHHS MHOT0o00pa3us BHUIOB U
HKOCUCTEM KaK YCIIOBHS COCYIIECTBOBAHMSI IIPUPOIBI M UETIOBEUYECTBA;

yMEHHUE peniaTh OMOJIOTUYECKUE 3aa4l, BBISABISITH IPUUUHHO-CIIEICTBEHHbIC
CBSI3U MEXKJy UCCIIETYEMbIMU OMOJOTUYECKUMH MPOIIECCAMU U SIBIICHUSMH, JIE1aTh
BBIBOJIbI M TIPOTHO3bI HA OCHOBAHUU TOJYUYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBINOJHATh JIA0OPATOPHBIE M IPaKTUYECKHUE padOThl, COOMIOIATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh THUIOTE3bl, TMPOBEPSITh HUX OSKCIEPUMEHTAILHBIMU
cpencrtBamu, GOpMYIHpYs Ielb HCCIEIOBAaHUS, aHAJIU3UPOBATH IOIYUYCHHBIC
PE3yNbTATHI U ICNIaTh BEIBOBL;

YMEHHUE Yy4YacTBOBaTh B y4E€OHO-HCCIIEIOBATEIILCKOM paboTe Mo OHOJIOrHH,
OKOJIOTUU W MEIWIIMHE, NMPOBOJAUMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, W
nyONUYHO  TPEACTaBIATH  MOJYYEHHBbIE  pe3yJbTaTbl Ha  YYEHUYECKHUX
KOH(DepeHusX;

YMEHHUE OIEHWBATh THIOTE3bI M TEOPUH O TIPOUCXOKICHUHN JKU3HU, YEITOBEKA
U YEIIOBEYECKUX pac, O MPUUYMHAX, MOCIEICTBHIX W CHOCO0ax MpeAoTBpaIICHUS
ri100aabHbIX M3MEHEHUH B Onocdepe;

YMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBHIOOp Oyaymiedl mpodecCHoHaAIbHON
JESATETLHOCTH B 00JIAaCTU OMOJIOTUH, SKOJIOTUH, TPUPOIOTIOIH30BAHUS, MEIUIIMHBI,
OMOTEXHOJIOTHH, TICHXOJIOTUH, BETCPUHAPHH, CEIbCKOTO XO3AWCTBa, IHIIEBOMN
MIPOMBITIUICHHOCTH, YTIYyOJIATh TO03HABATEIbHBI WHTEpPEC, HaINpaBJICHHBIM Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  Tpodeccurt U MPOAOHKEHHE
OMOJOTUYECKOTO 00pa30BaHUs B OPTaHU3AIUSAX CPEIHETO MPO(PECCHOHATBHOTO U
BBICIIIETO 00pa30BaHUsI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KonuyecTBo yacos DJIEeKTPOHHBIE
HaumeHoBaHue pa3aesioB u TeM (uudpossbie)
Ne /o Kontpoabnbie  IlpakTuueckue
NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypes:
1 buonorus xak Hayka 1
2 JKuBble cuCTEMBI U X 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 Hacnencteennas uadopmanus 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 I'enetnka — Hayka 0 HACIEACTBEHHOCTH U ) 0.5
M3MEHYUBOCTH OpPraHU3MOB
12 3aKOHOMEPHOCTH HACIIEICTBEHHOCTH 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 PesepBHOE 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
1 3apokeHUE U Pa3BUTUE 3BOJIIOLMOHHBIX 4
MPEJICTAaBICHUI 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
DKOJI0TUsl — HayKa O B3aUMOOTHOILIEHUSX
6 OpraHU3MOB U HaJJOPIraHU3MEHHBIX 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 — rimobanbpHas sxocucrema 6
11 UYenoBek u okpyxaroias cpeia 6
12 PesepBHOE Bpems
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5







IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne
n/n

Tema ypoka

buonorus xak KoMIIeKcHas HayKa U KaK
9aCTb COBPEMCHHOI'O 06I_HGCTB8

KoauuecTBO 4acoB

Bcero

KonTposabHbie
padoThI

IIpakTHyeckue
padoThI

Jlara
U3YYeHUS

DJIEeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

JKuBrle cUCTEMBI U UX CBOMCTBA

YPOBHeBaﬂ OpraHu3anusa )KUBbBIX CUCTCEM

Wcropust OTKPBITUS U U3YUEHUSI KIIETKH.
Knerounas teopus

MeTo/1bI MOJIEKYISIPHOM U KIETOYHOMN
ouonoruu. [IpakTrueckas pabora
«3y4yeHne METOI0B KJIETOYHON OMOJIOTHH
(xpomatorpadus, anextpodopes,
muddepeHanbHOe HEHTPUPYTHpOBaHUE,
[TLIP)»

0.5

XUMHYECKUH COCTaB KIIETKU

MI/IHepaJ'II)HBIG BCIICCTBA KJICTKHU, UX
Ouosoruueckas POJib

Opranuyeckue BeIecTBa KJIETKU — OEJIKU.

JlaGopaTtopHas pabota «O0Hapyx)eHne
O€JIKOB C IIOMOIIbI0 KAYECTBEHHBIX
peakuuii»

0.5

CaoiicTBa, Ki1accuukanus 1 QyHKINU
0enKkoB




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
HYKJIEHHOBBIX KHCJIOT, BBIJCJIEHHBIX U3
KJIETOK Pa3JIM4HbIX OPraHU3MOB)

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

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

15 MeTto/1bl CTPYKTYPHOM OHONIOTHH

16 Tuns! knetok. [Ipokapuornueckas KieTka
Crpoenune 3yKapuOTUYECKON KIIETKH.

17 [TpakTuyeckas pabora «M3ydyeHue cBoicTB 0.5
KJIETOYHOM MeMOpaHbI»

18 [ToBepxXHOCTHBIN amnmapar KJIETKH
OnHOMeMOpaHHbIE OPraHOUIbI KIETKH.

19 [TpakTtuyeckas pabora «M3ydenue 05
JBUKEHUSI LIUTOIIa3Mbl B PACTUTEIBHBIX
KJIETKax»

[TosryaBTOHOMHBIE OPraHOUABI KIETKU:

20 MHUTOXOH/IPHH, TIacTUIbL. JIabopaTopHast 0.5
pabora «VccrnenoBanue miasmMoiansa u '
JIETUIa3MOJIN3a B PACTUTENBHBIX KIETKAX»

21 HememOpanHbIe OpraHoOU/IbI KJIETKH

22 Ctpoenue u GyHKIMH s1Ipa




23

24

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

ACCUMWISIIINS ¥ TUCCUMUIIALIUS — JIBE
CcTOpOHBI MeTabomu3mMa. Turbel oOMeHa
BemecTB. JlabopaTopnas padora
«M3y4yeHne KaTaIuTU4ECKON aKTUBHOCTH
(depMeHTOB (Ha IpuMepe aMHIIa3bl WK
Karasas3bl)»

0.5

25

depMeHTAaTUBHBII XapaKTep peakuii
KJIETOYHOTO MeTabonu3ma. JlabopaTopHas
pabota «M3y4yeHue GpepMEeHTaTUBHOTO
paclieruIeHus HepOKCHIa BOJOPOA B
PACTUTCIIBHBIX U JKUBOTHBIX KJICTKAX)»

0.5

26
27

benku-akTuBaTOpPhI U OEIKU-UHTUOUTOPHI

ABTOTpOGHBIN TUIT OOMEHa BEIECTB

28

29

doTtocuHTE3
Xemocunres. JlaboparopHas pabota

«CpaBHeHHe MTpoLeccoB POTOCHHTE3A U
XEMOCHUHTE3a»

0.5

30

AHaspoOHBIe OpraHu3Mbl. Buibl OpoxeHusl.

JlaGopaTtopHast pabora «CpaBHEeHHE
MIPOIIECCOB OPOKEHUS U JTBIXAHUS

31

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




CHHTAa3bl

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

32 sHepru B kieTke" / KonTpoasHas pabora 1
o Teme "OOMEH BeIIeCTB M MPeBpalieHne
SHEpPruu B KJeTKe"

33 Peakuuu MaTpuuHOro cMHTE3a 1

34 Tpanckpunuus — marpuunslii cuare3 PHK 1

35 Tpauncnsuus u e€ sTarnbl 1

36 Konnposanne amuHokucior. Poib |
pubocom B OmocuHTe3e Oenka

37 Opranuzaius reHoMa y mpoKapuor u |
JyKapuoT

18 MonexysipHbIe MEXaHU3MBI YKCITPECCUHU |
TEHOB Y 9YKapHOT
Bupycer — HekneTounbsie (OpPMBbI KUZHHU U

39 oOnuratHele napasuTsl. [IpakTuueckas 1 0.5
paborta «Co3aHnne MOJIEIN BUPYCa»

40 BupycHrble 3a0601eBaHus UYeI0BeKa, |
JKUBOTHBIX, PACTCHU

41 HanorexHomornu B OMOJIOrMY U METUITMHE 1

42 JKu3HeHHBIN MK KIETKH 1

43 Matpuunsnii cuntes JTHK 1
Xpomocomsl. JTaboparopHast pabora

44 «M3y4eHre XxpoMoCcOM Ha TOTOBBIX 1 0.5
MUKpOIpenaparax»

45 Jlenenue KIEeTKU — MUTO3 1




THIIBI KIIETOK. KapI/IOKI/IHGS U IUTOKHWHEC3.
Peryn;mn;l JKM3HCHHOI'O IMKJIa KJIICTOK.

46 JlaboparopHas pabota «HabmoaeHue 0.5
MHTO32 B KJIETKaX KOHYHMKA KOPEIIKa JIyKa
(Ha rOTOBBIX MUKpOIIpenapaTax)»
O0001eHre U cucTEMaTU3aLMS 3HAHUI 110
temaMm "Hacnencrsennas nHGpopmanus u

47 peanuzanus ee B kietke", "Ku3neHHbri
uka kietkn" / KoaTposbHas padoTa mo
teMe "Peakiiuy MaTpu4HOrO cUHTE3a"

48 OpranusM Kak eIMHOE 11eJI0e

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

50 JlaGopaTtopHast pabora «3yueHnue TkaHeu 0.5
KHUBOTHBIX»
Opransbl. Cucremsl opranos. JlaboparopHas

51 pabora «M3ydyeHre opraHoB IIBETKOBOT'O 0.5
pacTeHus»

52 Ornopa Tena opraHu3MoB

53 JIBuKeHne opraHu3MoB

54 IIuranue opraHu3smMoB

55 [MuTanne MO3BOHOYHBIX KHUBOTHBIX.
[TumeBapuTenbHas CHCTEMA YellOBEeKa

56 JIpIxaHue opraHu3MoB

57 JlpIxaHne 03BOHOYHBIX )KUBOTHBIX U
YeJoBeKa

58 TpaHcnopT BEMIECTB y OPraHU3MOB




KpOBCHOCHaH CUCTEMA ITO3BOHOYHBIX

59 JKUBOTHBIX U YEIIOBEKA

60 Brinenenue y opranu3zmMoB

61 3amuTa y OpraHu3MoB

62 NmMmmyHHas cucTema yenoBeka

63 PazapaxuMoCTh ¥ perynsiust y
OpraHU3MOB

64 ['ymopanbHast perynsiuusi 1 SHAOKPUHHAsS
CUCTEMa KUBOTHBIX U YEJIOBEKa

65 @®opMbl pa3MHOKEHUSI OPraHU3MOB

66 [TonoBoe pazMHOXEHKE

67 Meiios
l'amerorenes. O6pa3oBaHue U pa3BUTHE

68 NOJIOBBIX KJIeTOK. JlabopaTopHas padora 0.5
«3y4yeHne cTpoeHus MOJIOBBIX KJIETOK Ha '
TOTOBBIX MUKpPOIIpEapaTax»

69 NHmuBuyanbHOE pa3BUTHE OPraHU3MOB —
OHTOT'€HE3

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

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

72 JlaboparopHas pabota «CTpoeHHE OPraHoOB 0.5
Pa3MHOKCHHS BBICIIIHX PACTCHHI

73 O06o01IeHre U cucTeMaTU3alus 3HaHUN 110




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

VcTopusi CTAHOBJICHHS M Pa3BUTHS
TFCHETHKH KakK HayKu. OCHOBHBIC TTOHITHS U

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

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

76 [{uTonornyeckue OCHOBBI MOHOTHOPUIHOTO |
CKpEIIMBaHUS

77 AHanuzupyroiiee ckpeuiuBanue. Hernomnnoe |
JOMUHUPOBaHHE
JurnbpuaHoe cKpemmrBaHue.

73 [Ipaktrueckas padota «M3ydenne | 0.5
Pe3yJIbTaTOB IUTHOPUIHOTO CKPEIIUBAHUS '
y 1p030(hUITBI»

79 [{uTonornyeckre OCHOBBI AUTHOPHUIHOTO |
CKPEIBaHHS

80 CuenneHHoe Hacle0BaHNE IPU3HAKOB 1

81 XpOoMOCOMHasi TEOPHS HACTIEICTBEHHOCTH 1

82 I'eneruka nona 1

83 ['eHoTHIT Kak 1IEJIOCTHAS] CUCTEMA 1

84 I'eneTnueckuit KOHTPOJIb PA3BUTHUS 1




85

paCTeHHﬁ, JKHBOTHBIX U YCJIOBCKA

M3meHunBOCTh MpU3HAKOB. Bl
N3MEHUYNBOCTH

86

87

88

89

MonudukarmonHas "3MEHIHBOCTh

Bapuanonnslii psig u BapuaioHHas
KkpuBas. JJaboparopHas pabota
«MccnenoBanue 3akOHOMEPHOCTEN
MOIU(DUKATTMOHHOW U3MEHUYUBOCTH.
ITocTpoenne BapuallMOHHOTO psifa U
BApUALIMOHHON KPUBOI»

I'enoTunuueckas N3MEHUYHUBOCTb.
KoMOunHaTHBHAs HU3MEHYHUBOCTE

MyrtanroHHasi U3MEHYUBOCTb.
[TpakTiueckas paborta «MyTtauuu y
Jpo30¢uIIbl (Ha TOTOBBIX
MHUKpOIpenapaTax)»

0.5

0.5

90

3aKOHOMEPHOCTH MYTAI[IOHHOIO IIPOLIecca.
OnureHeTHKa v SIUreHOMHUKA

91

92

93

O06o0011eHe U cUCTeMaTU3alus 110 TeMe
"I'eHeTHKa - HAyKa O HACIEACTBEHHOCTH U
M3MEHYUBOCTH OpraHu3MoB" /
KonTponbnas pabora no teme "I'eneruka”

I'enetuka yenoseka. [Ipaktuyeckas pabora
"CocTaBlIeHHE U aHAIIU3 POJTOCIOBHON"

MeToasl METUITMHCKON T€HETUKHT

0.5

94

3HauyeHne MEJUIIMHCKON TEHETUKU B
Hpe}IOTBpaHIeHI/II/I " JICHCHUHU T'CHCTHUUYCCKUX
3a00JIeBaHNIl YeI0BEKA

0.5




OCHOBHBIC TIOHSTHUS CEJICKIIHH.
JlaGopaTtopnast pabora "M3yueHue copToB

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

96 JlaboparopHas padota "M3ydyenue MeTo 0B 1
CEJIEKIIMM pacTeHHUH"
JlocTrKeHMs CEeEKIIMU PaCTEHUN 1

97 *KUBOTHBIX. [IpakTiueckas pabota 1
"[IpuBuBKa pactenuit"

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

99 npou3BojcTBa. [IpakTuueckas pabora 1
"N3y4yeHne 00beKTOB OMOTEXHOJIOTHH"

100 OCHOBHbIE HAIIPABJICHUS] CHHTETUYECKUI |
Ounonoruun

101 XpOMOCOMHAasI ¥ T€HHas1 NH)KEHEpUs 1

102 MeaunuHckue OMOTEeXHOIOTUU 1

OBUIEE KOJIMYECTBO YACOB I10 102 135

I[TPOTPAMME




11 KJIACC

Kosnu4yectBo 4yacos DJIEeKTPOHHbBIE
Ne ara ugposbie
n/n Tema ypoxa Bcero Kontpoarmpie  Mpaxrueckue fll3y‘lel-ll/lﬂ :)Iﬁl;l)aI;OBaTeﬂbele
padoThI padoThI pecypenI
1 OpomonnonHas teopus Y. lapsuna 1
) JIBMIKYIIME CUIIBI 3BOJIFOLIMU BUIOB 110 Y. |
Hapsuny
3 Bbopr0a 3a cymecTBoBaHue, €CTECTBEHHBIM |
U UCKYCCTBEHHBIH 0TOOp
4 DopMUPOBAHUE CUHTETUYECKON TEOPUH |
IBOJIIOLIMU
5 OTarnsl 3BOJIIOLIMOHHOTO ITpolecca: |
MHUKPO3IBOJIIOLUS U MaKPOIBOIFOLIHS
6 [Tonmynsius — snemMeHTapHas €IMHULIA |
IBOJIIOLIMH
3aKOH reHeTHYecKoro paBHoBecus JIx.
7 Xapau, B. BaiinOepra. JlabopaTopHas | 0.5
pabota «BbIsiBIIeHIE U3MEHYMBOCTH Y '
0co0eil 0IHOTO BUIa»
8 DnemeHTapHbIE (PaKTOPHI IBOJIOLIUN 1
9 O¢dext ocnoBarenst. dpdexr !
OyTBUIOYHOTO TOPJIBIIIKA
10 Murpauuu. N30y nomyIsiui: 1
reorpaduyeckas, OnoJorundecKas
1 EcrecTBeHHbII 0TOOp — HaNpaBIAIOMINN |

(baxTop 3BONIIOLUU




12

13

14

15

[TonoBoii oTO60p

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

[Tpumepsl IpUCTIOCOOICHUH Y OpraHU3MOB:

MopdosiorHIecKue, GU3H0IOTHIECKUE,
OMOXUMUYECKHUE, TOBEICHYCCKHUE.
Jlaboparopnast pabora «IIpucnocobiaeHus
OpPraHU3MOB U UX OTHOCUTEIIbHAS
11e1eco00pa3HOCThY

Bun, ero kputrepuu u CTpyKTypa.

Jlaboparopnas pabota «CpaBHeHUE BUI0B
10 MOP(OJIOTUIECKOMY KPUTEPHIO»

0.5

0.5

0.5

16

17

18

Crpykrypa BUJa
BunooOpa3oBanue kak pe3yapTar
MHUKPO3BOJIIOLUU

CBs3b MUKPO3BOJIFOIHUU U TTUIEMHUOJIOTHUN

19

20

21

Makpossosntonus. [TaneonTonornueckue
MCTOABI U3YYCHUA 3BOJIFOIIUN

buoreorpaduyeckue MeToab! U3ydeHUs
9BOJIIOLUH
DOMOpPHOIOrHYecKHEe U CPaBHUTEIBHO-

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

22

MonekynsapHO-T€HETUYECKHUE,
OMOXMMHUYECKHE U MATEMATHIYECKUE




MCTOABI U3YYCHH 3BOJIIOIIUN

23 OO0111e 3aKOHOMEPHOCTH IBOJIIOIIH
24 AnantuBHas paauauus. HepaBHOMepHOCTh
TEMIIOB 3BOJIIOLUU
)5 HayuHble runoressl NpoUCX 0K ICHUS
YKU3HU Ha 3emJie
26 JloHayuHBbI€ NIPEACTABIEHUS O 3aPOKICHUU
KU3HU
7 OcHOBHBIE 3TaIlbl HEOPraHUYECKON
IBOJIIOLIMU
28 ['unioTe3sl 3apoKICHUS KUZHU
Hctopus 3emin 1 METO/IbI €€ H3yUeHHUS.
79 Jlaboparopuas padota «3yueHue u
OIMCaHHE UCKOMAEMBIX OCTATKOB JIPEBHUX 0.5
OpPraHU3MOB»
30 HauanbHele 3Tams! opraHn4eckon
3BOJIIOLIMU
31 OBoMIOIUS DYKapuOT
OCHOBHBIE 3TaIlbl BOITIOLUU
1 pactutensHOro Mupa. [IpakTiueckas
pabora «3yueHue ocobeHHOCTEM 0.5
CTPOCHHS PACTEHHI Pa3HBIX OTIEIOB)»
13 OCHOBHBIE 3TaITbI YBOJIOIIH KHBOTHOTO
MUpa
DBOIOIUS )KUBOTHBIX. [IpakTuyeckas
34 pabota «3ydyenne ocoOeHHOCTEH 0.5
CTPOCHHMS TTO3BOHOYHBIX KHBOTHBIX)
35 Pa3BuTHe )u3HM Ha 3eMIle 110 3paM U




nepuoaam

MaccoBbie BbIMUPAHUA — SKOJOT'MYCCKUC

36 1
KPHU3HUCHI MPOILIOTO

37 CoBpeMEHHBIH 3KOJOTUYECKUI KPU3HC, €TI0 |
0COOEHHOCTH
CoBpeMeHHas cucTeMa OpraHM4ecKoro

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

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

40 AHTpONOJIOTHSI — HayKa O YEJIOBEKE 1

41 PasButne npexacrasnenuii o |
MIPOUCXOXKACHUN YeJIOBEKa
MecTo 4yenoBeka B CUCTEME
opranudeckoro mupa. JlaboparopHas

42 pabota «M3ydyeHue ocobeHHOCTEN 1 0.5
CTPOEHHMSI CKeJIeTa YEJI0BEKa, CBSI3aHHBIX C
MPSIMOXOKJICHUEM»

43 JIBIOKYyIIME CUIIBI AHTPOIIOTEHE3a 1
44 CooTHomieHrne OMOIOTHYECKUX U !
COLIMAJIbHBIX (PaKTOPOB B AHTPOIIOT€HE3E
45 OcCHOBHBIE CTaJUU aHTPOIIOT€HE3A 1
46 [Taneorenerrka 1 najaeoreHOMUKa 1
47 DBOJTIONHS COBPEMEHHOTO YeJIOBEKa 1

48 UYenoseueckue packl. [Ipaktudeckas 1 0.5




pabota «3ydeHune 3K0ITOrHIeCKux
ajarnTanuii YeJoBeKa)

MexauciuIInHapHbIC METOIbI

49 1
aHTPOIIOJIOTUU

50 3apoxaeHUE U pa3BUTHE HKOJIOTUU 1
Mertoas! skonoruu. Jlabopatopnas padora

51 «M3yueHne MeTo0B IKOJOTHUECKUX 1 0.5
HCCIIE0BAHUI»

57 3HayeHHe SKOJOIMUECKUX 3HAHUM JUIs |
YeJI0BEKa

53 Okonorndyeckue GaKTopsl 1
Abunotnyeckue pakropbl. CBET Kak

54 sKosioruueckuit gaxrop. JlaboparopHas | 0.5
pabota «BblIsBIEHNE PUCTIOCOOICHUI '
OPTaHU3MOB K BITUSTHHIO CBETa»
Abuotnueckue dakropsl. Temneparypa
KaK 9KOJIOTUYECKUHN (paKTop.

55 JlaGopatopHnas pabota «BeisiBieHue 1 0.5
MIPUCTIOCOOTIEHUH OPTaHU3MOB K BIIUSTHHIO
TeMIIepaTypbi»
AbuoTtnueckue pakropsl. BiraxxHOCTh Kak

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

57 Cpenpl 0OuTaHNS OPraHU3MOB 1

58 buonornueckue puTMsl 1

59 XKuznennsie GopMbl OpraHu3MOB 1

60 buotnueckue paxTopsl 1




3HaueHne OMOTUYECKUX B3aUMOIECHCTBUI

61 JUIsl CYIIECTBOBAHMS OPTaHU3MOB B cpeJie
oOuTaHus

2 DKOJIOTHYECKHUE XapaKTEPUCTUKU
HOMYJISALUH
OCHOBHbBIE TIOKA3aTEJIN MOMYJISIHH:

63 YUCJICHHOCTD, IJIOTHOCTb, BO3pACTHAS U
I10JIOBAsA CTPYKTYpa
OCHOBHBIE TIOKA3aTEJIH TMOIYJISIIIH:

64 POXKJ1aeMOCTh, TPUPOCT, TEMII POCTA,
CMEPTHOCTb, MUTPALIUU

65 OKoJjorudeckasi CTpyKkTypa IonyJsuu

66 JluHamMuKa NOMyJIsUUU U €€ perysuus

67 KpuBsle pocTa 4nCI€HHOCTH MOMYJISILINN.
KpuBbie BbDKHUBaHHS
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 DKocucTema Kak OTKpbITasi cucTeMa

7 KpyroBoport BeliecTB ¥ MOTOK SHEPTUU B
HKOCUCTEME

74 OcHOBHBIE TTOKa3aTeNIN IKOCUCTEMBI

75 DKOJIOTHYECKUE MTUPAMU/IbI




76

N3menenns cooOIecTB — CYKIIECCHHI

[IpupoaHbIe 3KOCUCTEMBI. DKOCUCTEMBI

77 03€p U peK. IKOCUCTEMBI MOPE U OKEAaHOB

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

79 AHTPONIOTr€HHBIE 3KOCUCTEMBI

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

81 OCHOBHBIX B3aMMOJICUCTBUI OPraHU3MOB B
9KOCUCTEMAX
MexaHu3Mbl BO3AEHCTBUS 3arpsi3HEHUN

2 pa3HbIX TUIIOB HA CyOOpraHU3MEHHOM,
OpPraHU3MEHHOM, MOMYJIALIUOHHOM U
9KOCUCTEMHOM YPOBHSIX

23 buocdepa — olbmerutanerapHas 060104Ka
3emin

84 VYuenue B. . Bepnasackoro o 6uochepe

35 3aKOHOMEPHOCTH CYIIECTBOBAHHUS
o6uochepsl

36 Kpyrosopots! BeniecTs u
OMOTeOXUMHUECKUE IIUKIIbI

g7 3oHanbHOCTH OHOoCchepsl. 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 OCHOBHbBIE IPUHIIMUITBI YCTOHYUBOTO |
pa3BUTHA YEJIOBEUYECTBA U IIPUPOIBI
PanmonansHoe npupoaonoib30BaHNEe U
94 COXpaHEeHHEe OHOJIOTrHYECKOro 1
pa3zHooOpa3ust 3eMiaun
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'", "IKOJIOTUS BUOB H
nonyJsinus"”, "IKoJI0rus cooOIIECTB.
Dxonoruueckue cuctemsr", "buocdepa -
riobanpHas 3xocucreMa” / KoHTpoiabHas
pabota no Teme "Dkonorus"
96 PesepBHbIil ypok 1
97 PesepBHbIil ypok 1
98 PesepBHbIil ypok 1
99 PesepBHbIil ypok 1
100 PesepBHbIil ypok 1
101 PezepBHbIit ypok 1
102 Pe3epBHbIil ypok 1
OBLIEE KOJIMYECTBO YACOB I1O 102 75

[TPO'PAMME







IPOBEPSIEMBIE HA EI'D 110 BUOJIOTU 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

CdopmupoBaHHOCTH 3HAHUW O MECT€ W POJIM OWOJIOTUM B CHCTEME
€CTECTBEHHBIX HayK, B dhopMupoBaHUH COBPEMEHHOM
€CTeCTBEHHOHAYYHOH KapTUHBI MUPA, B TO3HAHUU 3aKOHOB IIPUPOJIBI U
pEIICHUH KU3HCHHO BAKHBIX COIMAJIBHO-3TUYCCKUX, SKOHOMHYCCKHUX,
HKOJIOTUYECKUX MPOOIIEM YEIOBEUYECTBA, a TAKXKE B PEIICHUU BOIIPOCOB
PaIMOHATILHOTO MTPUPOAOIIOIE30BAHUS, B (DOPMUPOBAHUH [IEHHOCTHOTO
OTHOIICHHSI K MPUPOJIE, OOIIECTBY, YEIOBEKY; O BKJIAJIC POCCUICKUX H

SaPY6e)KHBIX y‘léHbIX — OHMOJIOTOB B Pa3sBUTHEC OHOJIOruH

Brnanenune cucremoil 3HaHMI 00 OCHOBHBIX METOAAX HAyYHOTO
MO3HAHMS, UCIIOJIB3YEMBIX B OMOJOTMYECKHUX HCCIICTOBAHUSIX JKHBBIX
O0OBEKTOB M d3KOcHUCTeM (ONUCaHWE, W3MEpPEHue, MPOBEACHUE
HAOIOACHNH); CIIOCOOAMU BBISIBICHUS M OICHKH aHTPOIOTCHHBIX
W3MEHEHUH B IIPUPOJIE.

2 YMeHHe BBIIBUTaTh THUIOTE3bI, MPOBEPATh WX JKCIIEPHUMEHTATLHBIMU
cpeactBamu, (GOpPMYIHpYs IIeNb HCCIEAOBaHUS, aHAIN3UPOBAThH
MIOJTyYEHHBIE PE3YyJIbTAThI U J1€1aTh BHIBOJBI.

BbIsiBIeHHEe 3aBUCHMOCTH  MEXKJY HCCIEIyeMbIMH BEIWYHMHAMH,
00BSICHEHUE TIOTYYEHHBIX PE3yJIbTaTOB U (hOPMYITUPOBAHHE BBHIBOJIOB C

HCIIOJIb30BAHHUEM HAYUYHBIX HOHHTI/IfI, TGOpI/Iﬁ " 3aKOHOB

YMeHue BIafeThb CHUCTEMOM OHOJOTMYECKMX 3HAaHUN, KOTOpas
BKJIFOYAET: OCHOBOIIOJIATAIOIIME OWOJIOTMYECKUE TEPMHUHBI W TIOHSTHUS
(K¥3Hb, KJIETKA, TKaHb, OpraH, OPTraHu3M, BHI, TOMYISIMsS, YKOCHCTEMA,
Ouorieno3, omocdepa; MeTabomM3M, TOMEOCTa3, KIETOYHBIA WMMYHHUTET,
OvocuHTe3 Oenka, OWOMONIMMEPBHI, JUCKPETHOCTh, CaMOpPETyJISLus,
CaMOBOCITPOU3BE/IEHHE, HACJIeICTBEHHOCTb, W3MEHYUBOCTD,
SHEPro3aBUCUMOCTb, POCT U Pa3BUTHUE);

Ouwojorudeckne Teopuu: kierouHas Teopuss T. IlIBanna, M.
[lneitnena, P. BupxoBa; KJIOHaJIbHO-CEIEKTUBHOIO MMMyHHTeTa II.
Opnux, .M. MeuHnkoBa, XpOMOCOMHAsi T€OpUs HACIEACTBEHHOCTH T.
Moprana, 3akoH 3apozsbiieBoro cxonactsa K. bapa, sBomtounonHas

teopuss Y. JlapBuHA, CHHTETHYECKas TEOpPUA DSBOJIIOLHUH, TEOPHUS




antpororeHe3a Y. Jlapsuna; Teopusi OuoreoneHoza B.H. Cykauépa;
yuenre H.W. BaBuioBa o meHTpax MHOrooOpasus M MPOHMCXOMKICHUS
KyJbTypHbIX pacTeHuit, yudeHue A.H. CeBepuoBa 0 nOyTIx H
HaIpaBJIeHUAX dBoJIrOIMH, yueHue B.U. Bepuanckoro — o 6uocdepe);
3aKOHBI (eIMHOO0Opa3us MOTOMKOB IEPBOTO MOKOJICHUS, PACILCIUICHUS
MPU3HAKOB, HE3aBUCUMOI'O HacjenoBaHus IpusHakoB [. Mennens;
CUEIUIEHHOTO HAacJIeI0BaHUs IPU3HAKOB W HapyLIEHUs CUEIUICHUS
reHoB T. MopraHa; roMoJIOTMYECKHUX PSJOB B HACIEICTBEHHOU
n3MeHunBoctd H.M. BaBunoBa; reHetmueckoro pasHoBecust JIxk.
Xapan u B. BaiinGepra; 3apoapsimeBoro cxozactsa K. bapa;
ouorenernueckuit 3akon J. ['ekkens, ©. Mroiepa);

MIPUHIIMIIBI (YUCTOTHI FaMET, KOMIIJIEMEHTAPHOCTH);

npaBwia (MuHuMmyma fO. Jlubuxa, sKoJI0rM4eckod nupaMuibl 4HUced,
O01OMAacChl U SHEPTUN);

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

Xongeiina, mukpocdep C. @okca, pudozuma T. Hek)

YMeHue peumarb IMOHCKOBBIC OMOJOrHYECKHUE 3aJa4l, BbIABIIATH
IMPUYUHHO-CJIICACTBCHHBIC CBsA3HU MCKOY HCCIICAYCMbIMU
OHOJIOrMYECKUMHU O6T)€KT3.MI/I, mpoueccaMm W ABJIICHUAMU; OCJIATb
BBIBOJIbI M IIPOTHO3bI HA OCHOBAHWHU MTOJIYUCHHBIX PE3YJIbTATOB,

COCTaBJIATL I'CHOTHIIMYCCKUEC CXCEMbl CKPCIIUMBAHHWA UL PAa3HbIX THUIIOB
HaCJICAOBaHUA MPHU3HAKOB Yy OPraHM3MOB, COCTABJIATH CXEMBI IICPCHOCA

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

YMeHue ycTaHaBIMBAaTh B3aUMOCBSI3M  MEXAY CTPOCHHEM H
(GYyHKIUSAMU: OpPraHOUJOB, KIETOK pAa3HbIX TKaHEH, OpraHamMu u
CUCTEMAMH OPraHOB y pAaCTEHHH, JKMBOTHBIX U YEJIOBEKA; MEXAY
JTarnaMu OOMEHa BELIECTB; TallaMu KJIETOYHOTO IMKJIA U KU3HEHHBIX
LMKJIOB OPraHU3MOB; dTalaMi ’MOPUOHAIILHOTO Pa3BUTHS; TEHOTUIIOM
u ¢deHotunoM, ¢eHoTurnoM U GaKTopaMu Cpelbl  OOUTaHMUS,
IpoLeccaMi  JBOJIIOLMY; JBWKYLIIMMHU CHJIAMU  aHTPOIIOI€HE3a,;
KOMIIOHEHTaMHU DPA3JIMYHBIX AKOCHUCTEM U MPUCHOCOOTICHUSMH K HUM

OpraHu3MOB

YMeHue BBIIEATh CYIeCTBEHHBIC TPU3HAKY:

CTPOCHHUSI BUPYCOB, KIJIETOK MPOKAPUOT U DYKAPUOT; OJHOKIECTOUHBIX U
MHOTOKJIETOYHBIX OPTaHU3MOB, BHUJOB, OMOTEOIICHO30B, YKOCHCTEM U
Oouoctepsl; CTPOCHHUS OPraHoB U CHUCTEM OpPTraHOB PACTCHHI,
YKUBOTHBIX, Y€JIOBEKA; MPOIIECCOB KU3HEACITEIHPHOCTH, TPOTEKAFOIITIX

B OpraHusmax paCTeHHﬁ, JKHBOTHBIX W YCJIOBCKA, OHOJIOrHYECKUX




mporieccoB: oOMeHa BemiecTB  (MeTabonu3M), HHpOpMAIUM U
MIpeBpaIleHHs] SHEPTUH, OpPOKEHUS, aBTOTPOPHOTr0 M TeTepoTpodHHOro
TUIIOB TNMTaHUs, (OTOCHHTE3a M XEMOCHHTE3a, MHUTO3a, MeHo3a,
raMeToreHesa, A3MOpHUOreHe3a, MOCTAIMOPHOHAIBHOIO  Pa3BUTHA,
Pa3MHOXKEHHUS, UHIUBUYaJbHOTO PAa3BUTUS OpraHu3Ma (OHTOIEHE3a),
B3aUMOJCUCTBUS T'€HOB, T€TEPO3UCA; JEUCTBUM HCKYCCTBEHHOI'O
oTOOpa,  CTAaOWIM3HMPYIOLIETr0,  JBIXKYIIEIO M Pa3pbIBAIOLIETO
€CTECTBEHHOI'0 O0TOOpa; aJJIONaTPUYECKOr0 M CHUMIATPUUYECKOTrO
BUZI000pa30BaHusl; BIUSHUS JBWKYIIMX CHJI 3BOJIIOLIMU HA Te€HO(POH]
MOTYJISIUM; TIPUCIIOCOOJICHHOCTH OPTraHU3MOB K cpejie OoOHuTaHus,
YyepeoBaHMUsl HAIPABJICHUM 3BOJIIOLUM; KPYroBOpOTa BEILECTB MU

IIOTOKA SHEPIUH B OKOCUCTEMAX

ChopMUpOBaHHOCTb YMEHMS BBIIEIATH CYLIECTBEHHBbIE MPU3HAKU
BUPYCOB, KJETOK IIPOKapUOT M JYKapuoT, OJHOKJIECTOYHBIX H
MHOTOKJIETOYHBIX OPTaHU3MOB, BHUJOB, OMOT€OIIEHO30B U IKOCHUCTEM;
0COOEHHOCTH MPOLECCOB OOMEHA BEILECTB U IPEBpAILEHHs] SHEPIHH B
KJIeTKe, (DOTOCHHTE3a, IJIACTUYECKOI0 M SHEPreTH4YecKoro ooOmeHa,
XEMOCUHTE3a, MHTO3a, Meiio3a, OIUIOJOTBOPEHHUS, PAa3BUTUS U
Pa3MHOXKEHHUS, UHIUBUYaJIbHOTO PAa3BUTHUS OpraHu3Ma (OHTOTEHE3a),
60pbOBI 32 CyIIECTBOBaHKE, ECTECTBEHHOI'O 0TOOPA, BUA000Pa30BaHMs,
MPUCIIOCOOJICHHOCTH OPraHU3MOB K cpefe OOWTaHMs, BIHSHUS
KOMITOHEHTOB 3KOCHCTEM, aHTPOIIOI'€HHbBIX U3MEHEHUH B 3KOCHCTEMax
CBOEH MECTHOCTH, KPYrOBOPOTa BEIECTB M INPEBpAILLEHUS SHEPTUU B

ouochepe

VYmenue UCTIOJIb30BATh COOTBETCTBYIOIIHE apryMeEHTHI,
OMOJIOTUYECKYI0 TEPMUHOJOTHIO M CHUMBOJMKY Ul JIOKa3aTelbCTBa
POJCTBAa OPraHU3MOB Pa3HBIX CHUCTEMATUYECKUX TPYIIL; B3aMMOCBS3U
OpPraHU3MOB W cpenbl OOWTAHMSA; EIWHCTBA YEIOBEYECKHX pac;
He00XO0IMMOCTH 37I0POBOTr0 00pa3a KHU3HU, COXPAHEHUS Pa3HOOOpa3us
BUJIOB M HKOCHCTEM KaK YCIOBHS COCYIIECTBOBAHHUS IPHPOJBI U

YCJI0BCUCCTBA

YMeHue KpUTHYECKH OIeHHBaTh HWHMOPMAILUI0 OHOJIOTHYECKOTO
CoJIepKaHUs; WHTEPHPETUPOBATH ITHUYECKUE ACIIEKTHI COBPEMEHHBIX
HCcCleIOBaHuH B onooruy, MEIUIIHE, OHMOTEXHOJIOTHH;
paccMaTpuBaTth riao6aabHBIE 9KOJIOTHYECKHE poOIIeMbI
COBpEMEHHOCTH, (HOPMUPOBATH MO OTHOIICHHUIO K HUM COOCTBEHHYIO

ITO3HIIHIO




INEPEYEHDB 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMBIX HA EI'D
1O BUOJIOI'MHA

Kox

HpOBepﬂeMblﬁ IJIEMEHT COACPKaHUA

buonorusa xax HayKa. ’KuBble cucTeMbl U X HN3YUCHHUEC

1.1

1.2

1.3

CoBpemeHnHass OHMOJOTMSl — KOMIUJIEKCHAsh Hayka. buosjormueckue Hayku U
u3ydyaemble UMM MpoOsiembl. DyHAaMeHTaJdbHbIC, NMPUKIATHBIE W IMOUCKOBHIE
Hay4HbIE UCCIIEOBAHUS B OMOJIOTHUH.

3HaueHue Owonoru B (OPMUPOBAHUU COBPEMEHHOH €CTECTBEHHO-HAYYHOU
kaptunbel mupa. [Ipodeccun, csizannpie ¢ Ouonorueil. 3HaueHue OUOIIOTUU B
MPAKTUYECKOW JICSITEIbHOCTU YEJIOBEKa: MEAUIUHE, CEIbCKOM XO34MCTBE,

IIPOMBIILIIEHHOCTH, OXPaHEe IPUPOBI

JXKuBble cuctembl Kak mpeAaMmer u3zydeHus Ouonoruu. CBOICTBA KHUBBIX CHUCTEM:
€MHCTBO XMMHYECKOIO0 COCTaBa, JUCKPETHOCTh M ILEJIOCTHOCTh, CIIOXKHOCTh U
YHOPSIIOYCHHOCTD CTPYKTYPHI, OTKPBITOCTb, CaMOOpPraHu3aIus,
CaMOBOCHPOU3BEICHUE, PA3IPAKUMOCTb, U3BMEHYUBOCTD, POCT U Pa3BUTHE.

YPOBHU OpraHu3alMM JKUBBIX CUCTEM: MOJICKYJISAPHBIN, KJIETOUYHBIN, TKAHEBbIH,
OpraHu3MEHHBIH, MOMYJISIUUOHHO-BUA0BOM, 3KOCHCTEMHBII
(buoreoneHoTHYeCKmii), OnochepHbd. IIporecchl, MPOUCXOASIINE B KHBBIX
cucremax. OCHOBHbIE TPU3HAKU >KUBOTO. JKU3Hb Kak (opMa CyIIECTBOBAHUS

MaTepuun

Mertoabl Ouonornyeckoi Hayku. HaOmioneHue, u3MepeHHE, SKCIIEPUMEHT,
cucreMarusanms, Metaadanmui. IloHsATHe o0 3aBHUCHMMON M HE3aBHCHMOM
nepemeHHol. [lmannpoBanue skcnepumenTa. [loctaHOBKa M IIpoBepKa TUIIOTES.
HyneBas rumore3a. Ilonsrtue BbIOOpKM H €€ pocToBepHOCTh. Pa3zbpoc B
Oouosiornyeckux JaHHbIX. OIIEHKa JOCTOBEPHOCTH MOJYYEHHBIX pE3YJIbTaTOB.
[IpynunHBEl HCKaKeHUs pPe3yJbTAaTOB JKCIEpUMEHTAa. [IoHATHE CTaTMCTMYECKOro

TECTa

Knerka xak Ouoiorudyeckas cucremMa

2.1

Krnerka — cTpykTypHO-(QyHKIIMOHAIbHAS €AMHHIIA XKUBOTO. MCTOpUsS OTKpHITUS
kinetku. Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. lIBann, M.
[Ineinen, P. Bupxos). OCHOBHBIE IIOJIOKEHUS COBPEMEHHON KJIETOUHOM TEOPHUHU.
MeTo b1 MOJIEKYIISIPHOMN M KJIIETOYHOM OMOJIOTUH: MUKPOCKOIHNS, XpoMaTorpadus,
anexTpodopes, METO/T MEUYEHBIX aTOMOB, nuddepeHnraibHoe

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

2.2

XUMHUYECKUI COCTaB KIETKU. Makpo-, MUKPO- U yJIbTPaMHUKpPO3JIEMEHTHI. Bona u

et POJIb KaK paCTBOPHUTCIIA, p€arcHTa, y4aCTHC B CTPYKTYPUPOBAHUH KIICTKH,




TEIUIOperysaiui. MuHepaabHbIe BEIIECTBA KIETKH, WX OHOJOTHYECKas POJIb.
Posib KaTHOHOB ¥ AHMOHOB B KIIETKE.

buonoruueckue nonumepbl. benku. AMHUHOKUCIOTHBIH cOCTaB  OEIKOB.
Crtpykrypbl OenkoBoi Mousekyibl. [lepBuunas cTpykTypa Oenika, MenTHIHAS
CBA3b. BropuuHas, TpeTUuyHas, 4YETBEPTUYHAs CTPYKTYphl. [leHarypamus.
CaoiictBa 6enkoB. Knaccudukanus 6enxoB. buonornueckue QpyHKIUN OSIKOB.
VYrneBonpl. MoHOcaxapupl, AUCAXapUAbI, OJIMTOCAXAPUAbl U IOJIUCAXAPUIBL.
OO0muit mmaH cTpoeHuss U (PU3UKO-XUMUYECKHE CBOICTBA  yrjeBOJIOB.
buonorudeckue GyHKIIUU YTIIEBOIOB.

Jlumuapsl. T'unpodunbHo-runpodoOHbie cBoiicTBa. Knaccudukanus munumos.
Tpurnuuepunsl, dochonunuasl, BOCKH, CTepouabl. buonorumdeckue GyHKIUU
munuaoB. O0mire cBoicTBa OUONIOrMYECKUX MEMOpaH — TeKy4ecTh, ClIOCOOHOCTD
K CaMO3aMBIKaHUIO, TOTYIIPOHUIIAEMOCTb.

HyxneunoBbie kucnorsl. JIHK u PHK. CrpoeHune HYKIEHMHOBBIX KHCIIOT.
Hyxneoruasl. IIpunnun xomminementapuoctu. [Ipasuno Yapradgda. Ctpykrypa
JIHK — nBoitHas cniupans. MectonaxoxaeHue u 6uonorndeckue ¢pynxnuu [JHK.
Bunel PHK. @yukunn PHK B knetke.

Crpoenue wmosekynsl AT®. Makpospruueckue cBsi3u B MoJiekyine ATO.
buonoruueckue pynkunn AT®. BoccTaHOBIEHHBIE TEPEHOCUUKH, UX (YHKIIUU B
kietke. CexkBennposanue /JHK.

CtpykTypHast Ouosiorusi: OMOXUMHUYECKHE U OWO(DU3MYECKHE WCCIICIOBAHUS

COCTaBa M MPOCTPAHCTBEHHOU CTPYKTYpbl OMOMOJIEKYJT

2.3

Tunsl  kieTok: sykapuoTHdeckass MW npokapuotuyeckas. CTpyKTypHO-
(byHKIMOHATIBHBIE 00pa30BaHNUS KIETKH.

Crpoenue mpokapuoTuueckoil kierku. KierouHas cTeHka OakTepuil M apxew.
Oco0eHHOCTH CTpOeHUsi TeTepoTpo(PHON M aBTOTPOPHONW MPOKAPUOTHUECKUX
KJIETOK. MecTo U pojib MPOKapHOT B OMOIIEHO3aX.

Crpoenre U (pyHKIIMOHMpPOBAHHE SYKAPHMOTHUECKOM kieTku. Ilnazmatmueckas
MeMmOpaHa (ruiazmanemMma). CTpyKTypa Iuia3MaTudeckoil MmeMOpansl. TpaHcnopT
BEUIECTB uepe3 IUIa3MaTUYecKyl0 MeMOpaHy: maccuBHbIM  (nuddysus,
obOnery€énnass nud@y3us), aKTUBHBIN (TMEPBUYHBIA U BTOPUYHBIA AKTUBHBIN
tpancnopt). [lomynponunaemocts MemOpanbl. PabGora Harpwuii-kaaneBoro
Hacoca. DHJOUMTO3: MUHOIMUTO3, (aronuro3. Dk3ouuTo3. KnetouHas creHka.
Crpykrypa u GyHKIUU KIETOYHON CTEHKH pacTeHH, rpruOoB.

Hurtommazma. Ilutozons. [lutockener. JIBwkenwe uurtorasmbel. OpraHouasbl
kineTkdu. OpHoMeMOpaHHbIE OpraHOMABI KIJIETKH: DJHJOIIa3MaTU4ecKas CeTb
(OIIC), anmapar 'onbmku, JTU30COMBI, UX CTpOeHHE U (yHKUMU. B3auMocBs3b
O0JIHOMEMOpaHHBIX OpPraHOUIOB KJIeTKH. CTpoeHue IpaHylspHOTO PETUKYIyMa.

Cunte3 pactBopuMBIX OenkoB. CHHTE3 KIETOYHBIX MeMmOpaH. [nmankuit
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(arpaHynspHBIA) SHAOIUIA3MAaTHYECKUN peTukyinyM. CekpeTopHas QyHKUUS
annapata ['onpmxu. TpaHcmopT BewiecTB B KIETKE. Bakyonu pacTUTEIbHBIX
kietok. Kiierounslii cok. Typrop.

ITosryaBTOHOMHBIE OPraHOUIBI KJIETKU: MUTOXOHPHUH, IUTACTUBL.

Crpoenne W (yHKIMM MUTOXOHAPUN M TuacTui. llepBuduHble, BTOPUYHBIC U
CIIO)KHBIE  TUIACTUABl  (POTOCHHTE3UPYIOIIMX  JYKapuoT.  XJIIOPOIUIACTHI,
XPOMOIUIACTBI, JISMKOIUIACTHI BBICHIMX PACTEHUN.

HememOpannble opranougsl kietku CrtpoeHne M (QYHKIUM HeMeMOpaHHBIX
OpPraHouJIoB KJIETKH. Pubocombl. MukpoduiaamMeHTb. MeIlieyHble KIETKU.
MuxkpotpyOouku. Kierounelii neHtp. CTpoeHHME U JBUXKEHHME JKTYTUKOB H
pecHrueK. MUKpOTpyOOUKH LUTOIIa3MbL. LIeHTpHOIb.

Snpo. O6Gonouka sapa, XpOMaTHH, KapHOIUIa3Ma, SIAPBIIIKH, UX CTPOEHHE U
¢bynkuuu. SnepHbiii OenkoBBIA MaTpuKc. lIpocTpaHCTBEHHOE pPACHONIOKEHHE
XpOMOCOM B HHTEp(]A3HOM sizipe. benku xpomaTnHa — TUCTOHBI.

Knerounsle BrmoueHus. CpaBHUTENBbHAs XapaKTEPUCTHKA KJIETOK JyKapHOT

(pacTuTeNnbHOM, YKUBOTHOW, TPUOHOI)

AccuMWISIIMSL U JTUCCUMMIISALIUSA — JIB€ CTOpPOHBI MeTabonu3ma. Tumbl oOMeHa
BEIIECTB: aBTOTPOMHBIM M TeTepOTPOPHBIA. YUacTHe KHUCIOpPOoJa B OOMEHHBIX
mpoueccax. OJHepreTuyeckoe ooOecrieyeHue KiIeTKU: InpeBpaiieHne ATD B
oOMeHHBIX Tporeccax. DEepMEHTATUBHBIM XapakTep peakuuid KIETOYHOTO
MeTtabonmu3ma. DepMeHTHl, MX CTPOCHHE, CBOMCTBA U MEXaHWM3M JIEHUCTBUS.
Kodepmentsl. OTinuns GepMEHTOB OT HEOPraHUYECKHX KaTalnu3aTopoB. benku-
aKTUBATOpPbl U OENKU-UHTMOUTOpHL. 3aBUCUMOCTb CKOPOCTH (PEePMEHTATHUBHBIX
peaxiuii oT pa3nUYHbIX (PaKTOPOB.

[lepBuuHBIil CHHTE3 OpraHMYECKHX BellecTB B KieTke. dPortocunte3. Pomp
XJOporiacToB B mporecce (orocunTe3a. CBetoBas u TemMHOBas (¢asbl.
[IponyktuBHOCTh (hoTOCHHTE3a. BnusHuE paznuyHbBIX (PAKTOPOB HA CKOPOCTH
¢dorocunTe3a. 3HaueHue (HOTOCUHTE3A.

XeMmocuHTe3. PaznooOpasue opraHn3MOB-XEMOCHHTETHUKOB: HUTPUPHUIMPYIOIIHE
OakTepuu, KeIe300aKTepuu, cepoOaKTepHu, BOAOPOAHBIC OaKTepwu. 3HAUYCHHE
XEMOCHHTE3A.

AHa’poOHbIe opraHu3Mbl. Bumer Oposkenus. I[IpomykTel OpokeHUsS H UX
UCIIONIb30BAaHNE YEJIOBEKOM. AHA’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHHU ¥ BO30yIUTENN OOJIC3HEH.

AspoOHBIE OpPraHW3MbI. DTambl dHEpreTudeckoro oomena. IloaroroBuTenbHbIN
stamn. ['Mukonn3 — 6ECKUCIOPOAHOE paCHIeTIIEHUE TIIOKO3HI.

buonoruueckoe OKHUCIEHHE, WIM KJIETOUYHOE JbIXaHue. Poiib MUTOXOHApPUU B
mporeccax OHOJIOTUYECKOT0 OKHCJICHHUS. Huxmmaeckue peaKkIuu.

OxucmurensHoe dochopunupoBanue. [IpenmymecTsa aspoOHoOro mytu oOMeHa




BEIIIECTB Mepe aHa3POOHBIM. DPPEKTUBHOCTh SHEPIeTUIECKOTO 0OMEHa

2.5

Peakuuu matpuyHoro cuHTe3a. [IpuHIMI KOMIUIEMEHTApHOCTH B pEaKLHUAX
MaTPUYHOTO CHHTe3a. Peann3anus HaciaencTBeHHON nHpopmarmu. I eHeTndeckuii
KOJI, ero csoucrBa. Tpanckpunuusa — Marpuusbslid cuHTe3 PHK. IIpumHnmmnsr
TPAHCKPUIILIUU: KOMIUIEMEHTAPHOCTh, aHTUIAPAILJICIbHOCTh, ACUMMETPHUYHOCTbD.
Tpancnaums u e€ stanbel. Yuactue TpancnoptHbeix PHK B OGuocuHTe3e Oenka.
VYcnoBust OuocunTe3a Oenka. KomupoBanwe amMHHOKUCIOT. Poms pubGocom B
OouocuHTe3e Oenka.

Opranu3zaiys reHomMa y IpoKapuoT U 3yKapuoT. Perymisius akTHBHOCTH F€HOB y
npokapuot. ['unore3a omepona (P. XKakob, XK. Mano). Perymsanus oOMeHHBIX
IIPOLIECCOB B KJeTKe. KileTouHbIil roMeocTas.

Bupycsl — HekierouHbsle (OPMBI JKU3HH M OONHMraTHble napasutbl. CTpoeHHe
MIPOCTHIX U CIIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaros.

Bupycubie 3a0oneBanus uenoBeka, KUBOTHBIX, pactenuid. CIINJ, COVID-19,

conuaJibHbIC U MCIUITUHCKHUC HpO6JI€MI)I

2.6

Knerounsnii uwmkn, ero mnepuonbl U perymsius. HWurepdaza u MuTos.
OcobeHHOCTH TIPOIECCOB, NpoTekamux B uMHTEpdasze. [loaroroBka KIeTKH K
nenenuto.  IlpecunreTnueckuil  (HOCTMUTOTHYECKMI), CHUHTETHYECKUH U
MOCTCUHTETUYECKUH (IPEMUTOTUYECKUI) TepHObl HUHTEP(DaA3bI.

Marpuunsiii cunte3 JIHK — permukanus. IlpuHnunsr perumkanuu  JHK:
KOMIUIEMEHTAPHOCTb, ITOJIYKOHCEPBATUBHBIM CHHTE3, AHTHUIIAPAJUIEIBHOCTb.
Mexanusm permmkanuu JJHK. Xpomocomsl. Ctpoenne xpomocom. Tenomeps! u
Tenomepa3a. XpPOMOCOMHBIH HAa0Op KIETKM — KapuOTHI. JIMIUIOMAHBIA U
rariouIHbIi - Habopbl XpoMocoM. ['omonormynsle Xpomocombl. IlojoBbie
XPOMOCOMBI.

Jenenne xietkn — MuTo3. CTaguu MHUTO3a U IMPOUCXOASIINE B HUX ITPOLIECCHI.
Tunsl MuTo3a. Kapuoknnes m nurokmHe3. buonornueckoe 3Ha4eHHE MHTO3a.
Perynsmus mutoTndeckoro nukia kiaetku. I[lporpammupyemas kietounasi rudens
— anomnTo3.

CDYHKI_II/IOHaJ'ILHaH TCHOMHKA

3.1

OpPaHI/ISM Kak OMOJIOTHUYecKasi CHCTeEMa

OOHOKJIETOYHEIE, KOJIOHHAJIbHBIC, MHOTOKJICTOYHBIC OpraHu3Mbl u
MHOTOTKaHEBBIE OPTaHU3MBI.

@dopMBl Pa3MHOKEHHUS OpPraHWU3MOB: Oecrojoe (BKJIIOYas BEreTaTUBHOE) |
mosoBoe. Bumpl  O6ecmooro  pa3MHOXKEHHS:  MOYKOBAaHUE, CIOPYJISAIIHS,
(dbparMeHTaIus, KIOHUPOBAHUE.

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

[ToBenenue xpomocoMm B meiose. Kpoccunrosep. buonornueckuii cMbICi Meiio3a




3.2

3.3

1 TI0JIOBOTO Ipouecca. Melo3 U €ro MeCTO B JKU3HEHHOM LIMKJIE OPraHU3MOB.
[Ipen3zaponpiieBoe paszButHe. ['ameToreHe3 y >KMBOTHBIX. [l0J0OBBIE JKene3bl.
OOpa3oBaHue U pa3BUTHE MOJOBBIX KiIeTOK. CrepMaToreHe3 M OOIEHE3.
Crpoenue mnoioOBBIX KiIeTOK. OmIoJ0TBOpeHHE U SMOpPUOHAIBHOE pPa3BUTHE
KHUBOTHBIX. CITIOCOOBI OTUIOIOTBOPEHUS: HApY)KHOE, BHYTpeHHEe. [lapTeHorenes.
WunuBunyanpHOEe pa3BUTHE OpraHu3MoB (oHTorenes). Craaum sMOpHOreHesa
YKUBOTHBIX (Ha mpumepe Jisarymkn). Jpoonenne. Tunsr apodnenus. OcodeHHOCTH
Apo0JieHUsT MJIEKONMTAIOIIMX. 3apobILeBble JUCTKH (racTpyisanus). 3akiaika
OpraHoOB M TKaHEW W3 3apOJBIIIEBbIX JIMCTKOB. B3aMMHOE BIHMSHUE 4YacTed
pa3BUBAIOLIErocs 3apoibllia (3MOpUOHANbHAs HMHAYKLMA). 3akiaaka IJIaHa
CTPOEHUS JKHBOTHOTO KaK pe3yJbTaT HEPapXUYECKUX B3aMMOJACHCTBUI TI'€HOB.
Biusnue Ha 5SMOpHOHAIBHOE pa3BUTHE pa3IMYHBIX (PAKTOPOB OKpYXKaroIIEeH
cpenpbl.

Poct u paszurtue xxuBoTHBIX. [locTaMOpronanbubli nepuoa. [lpsmoe n Hempsimoe
pasButHe. Pa3Butue ¢ meramopdo3oM y O€CHO3BOHOUHBIX M IO3BOHOYHBIX
KUBOTHBIX. bHOJOrm4eckoe 3HAU€HUE NPSIMOrO M HENPSMOIO pPAa3BUTHUSA, HX
pacnpocTpaHeHue B mnpupoje. Tumbl pocta XKUBOTHBIX. DaKTOPHl peryiasuuu
pocTta JKMBOTHBIX M denoBeka. CTaaiuu NOCTAIMOPHUOHAIBHOIO pa3BUTHUS Y
KUBOTHBIX U 4esoBeKa. [lepnopl oHTOreHe3a yenoBeKa.

PasmHoxeHne u paszButue pacteHuid. ['ametodputr u cnopodur. Meiio3 B
KU3HEHHOM IMKJIe pactenuit. (OOpa3oBaHue CrHop B TMpoIlecce Meio3a.
I'amerorenes y pacrenuil. OIUIOAOTBOpEHHME U PA3BUTHUE PACTUTEIBHBIX
OpraHu3MoB. /[BoifHOe OIIOIOTBOPEHKE Y IIBETKOBBIX pacTeHHi. OOpazoBaHue U

Pa3BUTHEC CEMCHHU. MexaHu3MbI peryjianuu OHTOTCHE3a Yy paCTeHI/Iﬁ N ) KUBOTHBIX

I/ICTOpI/IH CTAHOBJICHUA W  pPa3BUTHA TI'CHCTUKHU KaK HaAYKH. OcHoBHBIC
TCHETHYCCKHUE IIOHSATHS W CHUMBOJEBL I OMOJIOrMYHBIE XPOMOCOMBI, AJIJICIBHBIC
I'CHbI, aJIbTCPHATHBHBLIC IIPU3HAKH, HOMI/IHaHTHHI\/’I u pCIIeCCI/IBHI)II\/JI IMPU3HAK,
roMo3uroTa, rerepo3nurora, 4Yucrad JIMHUA, T I/I6pI/I,I[LI, T'CHOTHII, (I)CHOTI/IH.
OcHoBHbBIE MCTOJBbI I'CHCTHUKU! FI/I6pI/II[OJ'IOFI/I‘leCKI/II\/'I, HHTOHOFHQGCKHﬁ,

MOJIEKYJIAPHO-T€HETUYECKUMN

Monorubpuanoe ckpemupanue. [lepsbiit 3akoH MeHens — 3akoH enHo00pa3us
ruOpusioB mnepBoro mokoseHus. IlpaBuno nomunHupoBanus. Bropoil 3akoH
MeHngens — 3akOH paclIeIyIeHuss Mpu3HAKoB. LluTonormueckne OCHOBBI
MOHOTHOPUAHOTO CKpeIuBaHus. [ umores3a 4MCTOTH raMerT.

AHanmuzupyromiee ckpeuiuBaHue. IIpomMeXyTOuHBIM XapakTep HaclleOBaHMS.
Pacmennenne npu3HakoB pH HEMTOJIHOM JTOMUHUPOBAHUH.

JurnbpunHoe ckpemuBanue. Tpetuil 3akoH MeHJenss — 3aKOH HE3aBHCHUMOI'O

HacJICcJO0BaHUsA ITPU3HAKOB. ]_II/ITOJ'IOFI/I‘{CCKI/IC OCHOBBI AU 6pI/II[HOTO




CKpEILIMBaHUS.
CueruienHoe HacienoBanue npusHakoB. Pabotst T. Moprana. CueruieHHoe
HAacJIEeA0BAHUE TI'€HOB, HAPYIICHUE CLEIUICHHUS MEXAy IeHamMu. XpOMOCOMHas
TEOPHS HACJIEICTBEHHOCTH.

I'enernka mona. XpoMOCOMHBIH MEXaHU3M OIpPEIENECHUs Moja. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOramMeTHblii U TeTEpPOraMeTHbIM moJ. ['eHeTnyeckas
CTPYKTypa IIOJIOBBIX XpoMmMocoM. HacienoBaHue mNpU3HAKOB, CLEIUIEHHBIX C
ITOJIOM.

I'enoTun kak uenoctHas cucrema. [lnenoTponuss — MHOKECTBEHHOE IEHCTBUE
reHa. MHOXXECTBEHHBI ajuieiu3M. B3auMOAEHCTBUE HEAJJIEIbHBIX T'€HOB.

KommnementapHocts. Onuctas. [lonumepus
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3.5

BzaumoneiicTBue reHoTUNa U cpebl pu hopmupoBanun (peHotuna. I3MeHYHBOCTb
Mpu3HaKkoB. KayecTBEHHbIE M KOJWYECTBEHHbIC MPU3HAKU. BBl M3MEHUYMBOCTH:
HEHaCJIEACTBEHHAs: ¥ HacJIeACTBEHHAs.

MoudukanonHass ~ W3MEHYHUBOCTb. Poib cpeapl B (bopMupOBaHHA
MOIM(UKAITMOHHOW M3MEHYMBOCTH. HopMa peakiinu npu3Haka. BapuaroHHbIN psij
n BapuanmonHas kpuBas (B. HMoranncen). CsoiicTBa MOAM(HUKAIIMOHHON
W3MECHYMBOCTH.

I'enotunmyeckas n3MeHYUBOCTh. CBOMCTBA F'E€HOTUITHYCCKOM M3MEHUYMBOCTU. BHIbI
TeHOTUIMYECKON N3MEHUNBOCTH: KOMOHMHATHBHAS, MyTaI[MOHHASI.

KomOunatuBHas W3MEeHYMBOCTh. Mei03 ¥ TOJOBOWM TpollecC — OCHOBA
KOMOHMHATHUBHOH M3MEHYUBOCTU. P0OIh KOMOMHATHBHON M3MEHUMBOCTH B CO3JaHHU
TeHETUYECKOT0 pa3HooOpa3us B Mpe/iesiax OHOTO BUIA.

MyTranroHHas U3MEHYMBOCTb. BHUIbI MyTallMii: T€HHBIE, XPOMOCOMHBIE, TEHOMHBIE.
CroHTaHHBIE M WHIYLMPOBAaHHBbIE MYTAalWU. SEpHbIE M IUTOIUIA3MAaTHYECKUE
Mytaiuu. COMaTHYECKUE U MOJIOBBIE MyTaIiu. [[puurHbI BOSHUKHOBEHUST MYTAIIHA.
MytareHsl ¥ WX BIMSHME HA OPraHU3MbL. 3aKOHOMEPHOCTH MYTAI[HOHHOTO
npoiiecca. 3aKOH TOMOJIOTHUYECKHUX PsIIOB B HacleAcTBeHHOU u3meHunBocTH (H.U.

BaBI/IJ'IOB). BHCHL[epHaSI U3MCHYHMBOCTDb U HACJICIACTBCHHOCTD

Kapuotun wuenoseka. MexayHapoaHas TMporpaMMa HCCIEJOBaHUSA TIeHOMaA
yernoBeka. MeToapl  HM3Yy4eHUsT TEHETMKM  YEJOBEKAa: TIEeHEAJIOTMYECKUU,
OJIM3HELOBLIN, IIATOTeHETHUECKHH, MONYJISITUOHHO-CTATUCTUYECKH,
MOJIEKYJIIPHO-T€HETUYECKHI. CoBpeMeHHOE omnpeAeseHue TCHOTHIIA:
MOJJHOTEHOMHOE CEKBEHUPOBAHMUE, TEHOTUIIMPOBAHUE, B TOM UYHUCIIE C IOMOILIBIO
[M1P-anamu3a. HacnencrBeHHble  3a0ojeBaHMS  4ejoBeKa. | e€HHbIE U
XPOMOCOMHBIE 0011e3HU YEJI0BEKa. bonesnn c HACJIEICTBEHHOU
MPEIPACTIOI0KEHHOCThI0. 3HAaYCHHE MEAUIIMHCKOW TEHETUKU B MPEIOTBPAIICHUN

1 JICUCHHH I'eHEeTUYCCKHX 3a00eBanuii yeioBeka. CTBOJIOBBIE KIIETKU




3.6

JlomecTukalus U ceseKus. 3apoXkKIeHUE CEIEKIUU U JoMecTuKauu. Yuenue H.M.
BaBuioBa o 1eHTpax NPOMCXOKAECHUS U MHOI00Opasusi KyJbTYPHBIX pPacTEHU.
Posp ceneximu B CO31aHMM COPTOB pacTeHUM M MOpoA *KUBOTHBIX. CopT, mopoza,
mTaMM. 3aKOH TOMOJIOTMYECKUX PsSJOB B HACIEACTBEHHOW u3MeHunBocTH H.U.
BasuiioBa, ero 3naueHue st CENIEKIIMOHHON pabOThI.

Metoapl  cenekUMOHHOM paboTbl. McKyccTBEHHBI OTOOp: MaccoBBI U
WHIUBUYAIbHBIH. Ortanel KOMOMHAIIMOHHON CEJIEKIIUH. UcneiTanue
npou3BoauTeNeil Mo noroMcTBy. OTOOp IO TE€HOTUIY € IIOMOIIBIO OLIEHKH
(eHoTUMa MOTOMCTBA ¥ OTOOP 1O TEHOTHUITY ¢ moMoIbio ananu3a JIHK.
HckyccTBeHHBIN MyTareHe3 Kak METOJI CeICKIIMOHHON paboThl. PagnannoHHbIi 1
XUMHUYECKMH MyTareHe3 KaK HWCTOYHMK MyTalMi y KyJIbTYpHBIX (opm
opranu3moB. lcnonp3oBaHME T€HOMHOIO pPEJAKTUPOBAHMS U METOJOB
pexomOuHaHTHBIX JIHK 11151 mosrydeHust HCXOAHOTO MaTepraia Jilsl CeeKIIHH.
[lonyuenne mnomumuounoB. BuyrpuBmuooBas ruOpuauzaius. biuskopoacTBeHHOE
CKpellvBaHue, WM MHOpuauHr. HepoacTBeHHOE CKpeliuBaHWEe, WIM ayTOpPHIMHT.
I'ereposuc u ero npuumssl. Mcnonb3oBaHue rereposuca B cenekuuu. OtnanéHHas
rubpuamsanys. [lpeogonenne Oecruionusi MEXBUIOBBIX THOpUIOB. JlocTikeHus

CEJICKUIMU PACTEHUI U YKMBOTHBIX

3.7

4.1

OOBEKTHI, UCIOIB3YyEMbIE B OMOTEXHOJIOTUH, — KJIIETOUHBIE U TKAHEBbIE KYJbTYpHI,
MHUKPOOPIaHU3MBbI, HUX  XapaKTepUCTHKA. TpaJuIMOHHAs  OHOTEXHOJIOTHSL:
xje0oneyeHre,  MOJydYeHHE  KUCIOMOJOYHBIX  HPOJIYKTOB,  BUHOJENIHE.
Muxkpobuonorndeckuid cuHTe3. OOBEKTHl MHUKPOOMOJOTHUECKUX TEXHOJOTHM.
[IpousBoncTBO ~ Oenka,  aMUHOKHMCIOT M BUTaMMHOB.  VcKyccTBEHHOE
OILUIONOTBOpPEHUE. PEKOHCTPYKIMA SHIEKICTOK W KIOHUPOBAaHUE >KMBOTHBIX.
Mertox TpaHCIUTAHTaUUU SAEP KIETOK.

XpoMOCOMHass M Te€HHas HWHXKEHepus. VICKyCCTBEHHBIM CHHTE3 TE€Ha |
KoHCcTpynpoBanue pexkomOuHaHTHbIX JIHK. JlocTukeHus W MEpCeKTUBBI
XpPOMOCOMHOW M TeHHOM WH)XeHepuu. MeaumnuHckue OUOTEXHOJIOTHH.

Hcnons30BaHHE CTBOJIOBBIX KJIETOK
Cucrema u MHOFOO6paSI/Ie OpTraHHU4Y€CKOIro Mrupa

buonornueckoe  pasHooOpazue  opranu3moB.  CoBpeMeHHas  cucTeMa
opranudeckoro wmwupa. IlpuHiunel kimaccudukamuu opraHu3mMoB. OCHOBHBIC
CHCTEMATHYECKHE TPYIIILI OPTaHU3MOB.

OCOOEHHOCTH CTPOCHHUS M JKU3HEAEATEIBHOCTU OJHOKJIETOYHBIX OPraHU3MOB.
bakrepuu, apxeu, OHOKJIETOUHbIE TPUObI, OJHOKIETOUYHbIE BOJOPOCIH, IAPYTrHUe
IMPOTHUCTHI. KononnanpHeie OpTraHU3MBI. HBI/I)KGHI/IC OIHOKJICTOYHBIX OPraHU3MOB:
amMEOouHOE, KT'YTUKOBOE, PECHUYHOE. 3allUTa Yy OJHOKIJIETOYHBIX OpraHU3MOB.

Pa3,[[pa)i(I/IMOCTB Y OAHOKJICTOYHBIX OPraHU3MOB. Takcucel
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MHorokJjieTouHbIe pacTeHUs. B3auMOCBA3b YaCTEN MHOTOKJIETOYHOI'O OpraHu3Ma.
Tkanu, oprabl ¥ CUCTEMbl OPraHOB MHOTOKJIETOYHOro opranusma. OpraHuszm
Kak enuHoe uenoe. Tkanum pacteHuid. Tumbl pacTUTEIbHBIX TKAHEM:
oOpaszoBarenbHas, IOKPOBHAs, MPOBOAMAIIAs, OCHOBHAs, MEXaHHYECKas.

OcoGenHocty cTpoeHUs, PYHKIUN U PACIIOIOKECHUS TKAHEH B OpraHax pacTeHUN

BereraruBHble U TeHepaTUBHBIE OpraHbl pacTeHud. @YHKIUN OPraHOB U CHUCTEM
opranoB. Kapkac pactenuil. J[BUKEHHE MHOTOKJIETOYHBIX PACTEHUI: TPOIIU3MBbI U
Hactuu. llornomieHue BOABI, YIVIEKUCIOTO Ta3a W MUHEPAIbHBIX BEIIECTB
pactenusimu. [lpixanue pacreHuid. uddysus ra3oB yepe3 MOBEPXHOCTb KIETKH.
TpancriopTHble cucTeMbl pacTeHuid. Bbpimenenwe y pacreHuid. 3ammura y
MHOTOKJIETOUHBIX pacteHuid. Kyrukyna. CpencrBa MacCMBHOW M XUMHUYECKOM
3amuThl. OUTOHIIUIBI.

PazgpaxxumocTs M peryisiuus y opraHu3mMoB. Pa3gpakuMocTb W peryisiuus y

MHOTI'OKJICTOYHBIX paCTeHHﬁ. PocToBrbIe BeliecTBa U UX 3HAYCHUE

MHOroKk/IeToYHble  KMBOTHBIE.  B3aMMOCBS3b  4acT€il  MHOTI'OKJIETOYHOTO
opraHnusma. TKaHI/I, Oopranbl U CHUCTCMbI OpPTraHOB MHOI'OKJICTOYHOI'O OpraHu3Ma.
Opranmsm kak eauHoe 1enoe. ['omeocras. Tkanu KMBOTHBIX M YeloBeKa. THITBI
KUBOTHBIX TKaHEH: SNUTEIUalbHas, COCIWHUTEIbHAsA, MBbIIICUYHAs, HEpBHas.
OcoOenHoctu cTpoeHHs, (GYHKUMH U pacmoiioKeHUsT TKaHel B oOpraHax

JKHUBOTHBIX U YCJIOBCKaA

Opransl U CUCTEMBI OPraHOB KUBOTHBIX. DYHKIIMM OPraHOB U CUCTEM OPraHOB.
Omopa Tenma opranu3moB. CKeleThl OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX
XKUBOTHBIX. HapyxHblil 1 BHyTpeHHHI ckeneT. CTpOEHHE W THUIbl COETUHEHUS
KOCTEH.

JIBM>KEHHE MHOTOKJIETOYHBIX JKMBOTHBIX. IIuTanue sxuBoTHBIX. [IuTaHume
MTO3BOHOYHBIX JKUBOTHBIX. JlpIxaHue kMBOTHBIX. KoxkHoe abixanue. XKabepHoe u
JIETOYHOE JIbIXaHHUE.

JlpIxaHW€ IO3BOHOYHBIX JKMBOTHBIX. OBOJIOLMOHHOE YCJIOXXHEHHE CTPOCHUS
JNErKUX MO3BOHOYHBIX XKUBOTHBIX. JlpIXaTenbHasi cucTemMa 4elloBeka. MexaHu3m
BEHTWISIMM JIETKUX Yy NTHI W MIEKONMUTAIOMMX. TpaHCHOPT BELIECTB Y
opranu3moB. TpaHcmopT BemecTB y >XMBOTHbIX. KpoBeHOcHas cucrema u €€
opranbl.  KpoBeHocHas  cucreMa  TIO3BOHOYHBIX  JKMBOTHBIX.  Kpyru
KpOBOOOpalieHusl. OJBOJNIOIMOHHBIE  YCIOXKHEHUS CTPOEHUS KPOBEHOCHOM
CUCTEMBI MO3BOHOYHBIX JKUBOTHBIX. BbleneHue y opraHu3zMoB. Beiienenue y
XKUBOTHBIX. CoKpaTuTENnbHbIE Bakyosn. Opransl BbaeneHus. CBsA3b MOJIOCTH Tela
C KPOBEHOCHOW M BBIJEIUTEIBHOW CUCTEMAMM. BblaeneHue y MO3BOHOYHBIX
KUBOTHBIX. 3alllUTa Yy MHOTOKJETOYHBIX JKUBOTHBIX. I[lOKpoBBI H uX

MIPOU3BOHBIE.
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PaznpaxxuMocCTh M peryssius y OpraHu3MoB. Pa3ipa)kuMocTh y 0JTHOKJICTOYHBIX
opranu3MoB. Takcuchl. PazapaXXMMOCTh W Pperyisiius y MHOTOKJICTOYHBIX
pactenuii. PocToBble BellecTBa U UX 3HaYCHHE.

HepBhas cucrema u pediiexTopHas peryisius Yy MHOTOKJIETOUHBIX KHMBOTHBIX.
HepBhas cuctema u €€ otaensl. DBONIOIUOHHOE YCIOKHEHUE CTPOEHUSI HEPBHOM
CHCTEMBI y KHUBOTHBIX.

Pazpaborka anroputmMoB u mnporpamMm i dhGEKTUBHONW (DYHKIIMOHAIBHON
aHHOTallMd  TE€HOMOB,  TPAHCKPUIITOMOB,  IPOTEOMOB,  MeTabOJIOMOB

MHUKPOOPIraHU3MOB, PACTEHUMN, ’KUBOTHBIX U 4EJIOBEKA
OpraHusMm 4enoBeKa U €ro 310pOBbE

OpraHbl 1 CUCTEMBI OPraHOB yesnoBeka. OTebl TOJIOBHOTO MO3ra O3BOHOYHBIX
KHUBOTHBIX. Peduiekc u peduekropHas nyra. be3yclioBHbIE H  yCIOBHBIC
peduexcel. I'ymopanbHast peryiasiuss M SHAOKPUHHAs CHCTEMa JKUBOTHBIX U
yesioBeKa. JKene3bl SHAIOKPUHHON CUCTEMBI U MX TOPMOHBI. [[eficTBHE TOPMOHOB.
B3anMocCBsI3p HEpBHOW M DHIOKpPUHHOW cucTeM. [ mmoramamo-runodusapHas

cucrema. Pedekc u pednexropras ayra. besycioBHbIe U YCIOBHBIC PEICKCHI

5.2
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3amuTa opranuzMa ot OosezHel. IMMmyHHast cuctema venoBeka. KiieTouHblil u
TYMOPaJIbHBIA MMMYHHTET. BpOXXAEHHBIA, NPHOOPETEHHBIH crennu(uIecKuii
umMMyHuTeT. Teopuss  KIOHAJIbHO-CeNEeKTUBHOro uMMyHutera (I1.Dpnumx,
®.M.bepner, C.ToneraBa). BocnanutenbHble OTBETHl OpraHu3MoB. Poub

BPOKJIEHHOIO HIMMYHHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUI

KpoBeHnocHast cucrema u e€ opransl. Cepale, KpOBEHOCHBIE COCYABI U KpPOBb.

Kpyru xpoBooOpaiienus. Pabora cepaiia u e€ perynasuus

54

Jpixanue yenoBeka. uddysus razoB yepe3 MoBEpXHOCTh KIETKH. JlpIxaTenpHas
cucTteMa deloBeka. JlpIxarenmbHas TOBEPXHOCTh. Perymsiust  JpIXaHUs.

JIpIxareabHbIe 00BEMBI

5.5

5.6

HI/IIHGBapI/ITCJ'IBHaﬂ CHUCTEMaA 4YCJIOBCKA. OTI[GJ'II)I MUIICBAPUTECIBHOIO0 TpaKTa.
HI/IH_[eBapI/ITeJ'ILHI)Ie JKCIIC3hI. BHYTpI/Il'IOJ'IOCTHOG )51 BHYTPUKJIICTOYHOC

MUIIeBapeHne
ITokpoBel M wux mnpousBojaHble. Opranbl BblaeneHus. Ilouku. Crtpoenue u
¢byHkmonupoBanue HeppoHa. OunbTpanus, cekpenus U 0OpaTHOE BCAChIBAaHUE

KaK MEXaHU3MbI pabOThl OpraHoB BbleseHus. OOpa3zoBaHuEe MOYH Y YETIOBEKa

5.7

HBI/I)KGHI/IG YelloBeKa: MbImieuHass cucreMa. CKeleTHBIS MBIIIOBI WU HUX pa60Ta.

CTpoeHHEe U TUITBI COEAMHEHUS KOCTE!

Teopus sBomronnu. Pazsutre xu3Hu Ha 3emMie

6.1

OpomtorimonHas  Teopust Y. Jlapsuna. IIpenmochbuiku — BO3HUKHOBEHHS

napsuHHU3Ma. JKu3Hb 1 HayyHas nearenbHocTh Y. JlapBuHa.




JiBmkymue cuiibel 3Boitonuu BUaoB no Y. JlapBuHy (BbICOKasi MHTEHCHBHOCTh
pa3sMHOXKEHHsI OpPraHM3MOB, HACJEICTBEHHAas W3MEHYMBOCTh, Ooprba 3a
CYLIECTBOBAHHE, ECTECTBEHHBIN U UCKYCCTBEHHBINA OTOOD).

Odopmnenne cunTernyeckor teopuu sBomronuu (CTD). HelitpanbHas Teopus
sBomtor. CoBpeMEeHHAas HBOJIOIMOHHAS OMOJOrus. 3HaYCHHE SBOIOIMOHHOMN

Teopuu B GOPMUPOBAHUN €CTECTBEHHO-HAYYHON KapTHHBI MUPA

6.2

[Tonmynsimus kak ayeMEHTapHas eauHuna 5BoytolMU. COBpEMEHHBIE METO/bI
OLICHKM TI'€HETHYECKOTO pa3HOOOpa3usi U CTPYKTypbl Homyisauuid. M3menenue
reHooHAa MOMYJSIIMK KakK 3JIEMEHTapHOE SBOJIIOIMOHHOE SBJIEHUE. 3aKOH
reHeTudeckoro pasHoBecus k. Xapau, B. BaitnOepra.

DOneMeHTapHbIe (aKTOPHl  (ABWDKYIIME CHJIBI) OSBOJIONUU. MyTalmOHHBIN
nporecc. KomOunatuBHas wu3MeHuuBOCTh. /Jlpeiid rTeHoB — ciyuaiiHble
HEHANpaBlIEHHbIE HM3MEHEHUS 4YacTOT ajuieliell B momymsauusax. Oddekt
OCHOBATEJIA. Murparuu. W3onsmus TOTTYJISILIAMNA: reorpaduueckas
(mpocTpaHcTBeHHas ), brosoruueckast (penpoyKTUBHAs ).

EctectBennbiii  orOOp — HampaBingomuid  ¢daktop sSBomonHH.  DOpMBI
€CTECTBEHHOTO  O0TOOpa: JBIDKYIIMH, CTaOUIU3UPYIOIIUH, pPa3pbIBAIOLIUI
(mu3pynTuBHbIi). [TonoBoii oTOOp.

[IpucnocoOIeHHOCTh ~ OpPraHU3MOB  KaK  PE3yJlbTaT  MHKPOIBOJIOLUH.
Bo3HukHOBeHHE — MpHUCIOCOOIEHMH Yy  OpraHu3mMoB.  ApomMopdo3bl U
uanoanantanuu. [IpuMeps! npucnocoOyeHuil y opranu3zmMoB. OTHOCUTEIBHOCTD
MPUCTIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepum u cTpykrypa. BupnooOpasoBaHue kak —pe3ysbTaT
MUKposBotoiu. M3onmsamus — xirodeBoil (akrop BumooOpazoBanus. Ilytu u
CHOCOOBI BHUJI000pa30BaHUS: aJJIoNaTpUIECKOoe (reorpaduueckoe),
CUMIIaTPUYECKOE  (IKOJIOTHYECKOE),  «MTHOBEHHOE»  (MOJIUIUIOUIU3AIIHS,
rudpuansanys). JJIMTenbHOCTh 3BOTIOIUOHHBIX TPOLIECCOB.

MexaHu3mbl GOPMHUPOBAHUS OHOJIOTHYECKOTO pa3HOOOpa3usl.

Ponp 3BOMIOLIMOHHON OMOJOrMM B pa3paboTKe HAYYHBIX METOJOB COXpaHEHHUs
OmopazHooOpa3usi. MUKPOIBOIIONUS W KOIBOJIOIHUS TAPAa3UTOB M HMX XO3SCB.
Mexanu3mbl pOpMHPOBAHUS YCTOMUYUBOCTH K aHTUOMOTHKAM M CIIOCOOBI O0OPHObI

C HeH

6.3

Metoapl M3ydeHUsT MaKpOAIBOJIOIUHU. [lalieoHTONIOrMYeCKue METOMBI M3YyUCHHS
sBoonni. [lepexonubie Gopmbl 1 PUIIOTEHETHYECKHE PSABI OPTAaHU3MOB.
buoreorpaduueckue Metoap! u3ydeHus sBomonun. CpaBHeHue (Gropsl U GayHbI
MaTepuKOB M OCTpOBOB. broreorpaduueckue odmactu 3emnn. Buasl-sHIeMuku u
PEUKTHI.

3M6pI/IOJ'IOFI/ILICCKI/IC u CpaBHI/ITeJ'ILHO-MOp(I)OJ'IOI‘I/I‘{CCKI/Ie MCTOAbl H3YUCHUA
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3BONIOLMU. ['€HEeTHUYeCKHEe MEXaHU3Mbl JBOJIIOIMM OHTOTE€HE3a U MOSBICHUS
SBOJIOLMOHHBIX ~ HOBIIECTB. [ OMOJIOTMUHBIE M  AHAJOTMYHBIE  OPraHbl.
Pynumenrtapusle  opraHbl M aTaBU3Mbl.  MOJEKYJISIPHO-T€HETHYECKHE,
OMOXMMHYECKHEe M  MaTeMaTU4YeCKue  METOJbl  HU3YYEHHUS  DBOJIOLUU.
I'omonoruunbie TeHbl. COBPEMEHHBIE METOMBI IMOCTPOSHUS (PUIOTCHETHYSCKUX
JIEPEBbHEB.

XPOMOCOMHBIE MYTAI[H U SBOJIIOIHS TEHOMOB.

OO6mue 3akoHOMEpHOCTH (TpaBuia) 3BojtoluU. HeobpaTUMOCTh 3BOJIOLHUU.

AnanrtuBHas paguanus. HepaBHOMEpHOCTh TEMIIOB IBOJIIOIIUU

Hayunble rumoTe3sl MNpPOUCXOXKICHUS JKU3HM Ha 3emiie. AOHOreHe3 U
naHcnepmus. JloHay4yHble NPEACTaBICHUS O 3apOKICHUH KU3HU (KpEAllMOHU3M).
['unoTe3a MOCTOSHHOTO CaMO3apOXK/IECHUS JKU3HU U €€ ONPOBEP)KEHUE ONbITAMHU
®. Penu, JI. Cnamwmannanu, JI. Ilactepa. IlpoucxoxxneHue KU3HU U
acTpOoOHOJIOTHS.

OcHoBHbIE 3Tallbl HEOpraHUYecKoM 3BoJrouuu. [lnanerapHas (reosnoruueckas)
SBONIIOLIMSI. XHMHUYecKash DBOJIONUA. AOHOTeHHBI CHHTE3 OpraHMYecKHX
BemlecTB u3 Heopranuyeckux. Omeir C. Mumnepa u I'. FOpu. O6pazoBanue
nosnMepoB u3 MoHoMepoB. Koanepsatnas runote3a A.M. Onapuna, rumnoresa
nepBuuHoro OynboHa JIk. XongeitHa, reHetuueckas rumote3a I'. Mémnepa.
Pu6osumer (T. Yek) u rumotesa «mupa PHK» V. I'mnbepra. dopmupoBanue
MeMOpaH U BO3HUKHOBEHHE MPOTOKJIETKH.

Uctopus 3emnu u meroapl e€ usyueHus. Vckomaemble OpraHWYecKHE OCTaTKH.
I'eoxpononorust u e€ Meronsl. OTHOCHUTENBbHAs M aOCONIIOTHAS T€OXPOHOJIOTHSL.
I'eoxpoHosornueckas 1mkasa: 0HbI, Apbl, HEPUOBL, JTOXH.

HavanpHble sTansl oprannueckoil spomonuu. IlosBieHne u 3BONIONMS MEPBBIX
KJIETOK. OBONIONMA MeTabonu3ma. BO3HUKHOBEHHE TEPBBIX HKOCHUCTEM.
CoBpemeHHbIE MUKPOOHBIE OMOIIIIEHKU KaK aHaJIOr MEePBbIX Ha 3eMJiie COOOIIECTB.
Crpomaronutsl. [IpokapruoThl U 3yKapHOTBHI.

[Tpoucxoxxaenue 3ykapuoT (cUMOHMOTeHe3). DBOIIOIMOHHOE IPOUCXOXKICHUE
BUpYycoB. [IponcxokIeHHe MHOTOKJIETOYHBIX OpraHu3MoB. Bo3HuUKHOBeHHE
OCHOBHBIX T'PYIIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tamlbl 3BOMIONMU BBICHIMX pacTeHuil. OCHOBHBIE apoMop(do3bl
pactenuid. Bbixox pacrenuit Ha cyumry. [losBneHue CHOpOBBIX pacTeHHN U
3aBoeBaHne MMM cymd. CeMmeHHble pacTeHus. [IpoucXoxkaeHHE IBETKOBBIX
pacTeHui.

OcHOBHBIE 3Tamlbl H3BOJIOIMU JKUBOTHOTO Mupa. OcHOBHBIE apoMOp(O3bI
KHUBOTHBIX. Benyickas ¢ayna. KemOpuiickuil B3pbIB — MOSIBIIEHUE COBPEMEHHBIX
tumnoB. [lepBrie XOpaoBbIe XUBOTHBIE. JKU3Hb B BOJE. DBOJIOLHUS TO3BOHOYHBIX.

[Tpoucxoxaenne ampubuit u pentunuii. [IpoucxoxaeHNE MICKOHUTAOININX U
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ntun. [lpuamun xmrodeBoro apomopdoza. OcBoeHUE OECMO3BOHOYHBIMHU U
[MO3BOHOYHBIMH JKUBOTHBIMU CYIIIH.

PazBuTune xu3HM Ha 3eMiie 1O 3paM U IepuoAaM: apxeul, mpoTepo30u, Najaeo30u,
Me30301, KaiHO30H. OOmas XapakTEepUCTHKAa KIUMaTa H TEOJOTHYECKUX
nporieccoB. [TosiBIeHNE U paclBET XapaKTePHBIX OPraHU3MOB. YTJIe00pa3oBaHue:
€ro YCJIOBHSI U BITUSTHUE HA Ta30BBIA COCTAB aTMOCHEPEHI.

MaccoBble BBIMUPAaHUS — 3KOJOTHYECKHE KPHU3UCHl mpomuuioro. [Ipuuunbl u
CIIEJICTBUSI MacCOBBIX BbIMHpaHU. COBPEMEHHBII 3KOJIOTMYECKUN KPHU3UC, €ro

0CO0EHHOCTH

Paspenst m 3agaum antpomosnoruu. Mertonsl anTponosiornd. CraHOBIIEHHE
IIPEICTaBICHUM O MPOUCXO0KIEHUH yenoBeka. COBpeMEHHbIE HayYHbIE TEOPUH.
CxoncTBO 4enoBeka C KUBOTHBIMH. CHCTEMATHUYECKOE IMOJIOKEHUE YEJIOBEKa.
CBuzerenbcTBa  CXOACTBA — YEJIOBEKA € JKMBOTHBIMHM:  CPAaBHUTENIBHO-
MOP(OJIOTHYECKHE, AMOPHOJIOTUYECKHE, (U3HO0JIOTO-OMOXUMHUYECKHE,
noBeieHueckue. OTInyms yeaoBeKa oT KUBOTHBIX. [IpAMOX0KIeHNE U KOMILIEKC
CBSI3aHHBIX C HUM IIPU3HAKOB. Pa3BUTHE rOJIOBHOTO MO3ra U BTOPON CUTHAJIBHON
CHUCTEMBI.

JBmwxyne cuibl ((akTopbl) aHTPONOreHe3a: OWOJIOTUYECKHE, COIHMAIbHEIC.
CooTHoteHrne OMOIOTHYECKUX U COITUANIBHBIX (DAKTOPOB B aHTPOIIOTCHE3E.
OCHOBHBIE CTaINM AaHTPOIIOTE€HE3a. ABCTPAIIONUTEKN — ABYHOTHE MIPEIKH JIIOJIEH.
UYenoBek  yMenblil, TIeEpBble  H3TOTOBICHUA opyaui  Tpyma. UYenosek
MPSMOXOJIAIIMNA U TEpPBBIA BBIXOA JroAeH 3a mpenensl Adpuku. Yemosex
reiienb0epreckuii — oOUi NpPeJoK HEeaHIepPTAIbCKOro YeslOBeKa W YesloBeKa
pazymHOro. YenoBek HEaHAEPTAIBCKUM KakK BUJ JIOJEH XOJOAHOIO KiIuMaTa.
YenoBeKk pa3yMHBIII COBPEMEHHOIO THUIIA, JIEHUCOBCKUH YEJIOBEK, OCBOCHHE
KOHTHMHEHTOB 32 IpenenamMu AQpukH.

DOBONIOIUS COBPEMEHHOI'O uesnoBeKa. EcTecTBeHHbBII 0OTOOp B MOMYJSALUAX
yenoBeka. MyTallMoHHBIH nporiecc U noiauMopdusm. [lomynsunoHHbIe BOJHBI,
npeiid reHoB, MUrpanus U «3QQHEKT OCHOBATENA» B MOMYJISALMUIX COBPEMEHHOTO
YeJI0BEKa.

Yenoseueckne pacel. Ilonstme o pace. bonpmme pacel:  eBporeougHas
(eBpasmiickasi), aBcTpaslo-HerpoujHas  (dKBaTOpuUaibHasg), MOHIOJOUIHAS
(a3maTcko-aMepHKaHCKas). Bpemst U MyTH pacceleHMsl 4YelnoBeKa I10 IUIAHETE.
EnuncTtBO  yenoBeueckux pac. HayunHas  HecOCTOSTENBHOCTh — pacH3Ma.
[IpucnocoOaeHHOCTh 4YelloBEeKa K Pa3HbIM YCIOBHSM OKpYXKaroIled Ccpeabl.
Bnusiaue reorpaduyeckoit cpeasl M Apeiia TeHOB Ha MOPQOJOTHIO U

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

OKOCUCTEMBI U MMpUucymue MM 3aKOHOMECPHOCTHU
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Pazpnensl u 3agaun sxosioruu. CBs3b HKOJIOTUU C IPYTUMU HAYKaMH.
Meroast skonoruu. lloseBbie HaOMOACHHUS. ODKCIEPUMEHTBHI B IKOJIOTHU:
MpUPOAHbIE W JiabopaTopHble. MoJenupoBaHUEe B SKOJOTUU. MOHUTOPHUHT

OKPYKaIOIIEH Cpebl: TIOKATbHBIN, pETHOHAIBHBIN U TJI00AIbHBIN

Okojoruueckre (akTopbl M 3aKOHOMEpPHOCTH ux nedctBus. Knaccuduxarms
9KOJIOTMUECKUX (PaKTOpOB: abMOTHYeCKue, OWOTHYECKHE, aHTPOIOTCHHBIE.
OOme 3aKOHOMEPHOCTH JEHCTBHS 3KOJOrndeckux ¢akropos. IIpaBuio
muHumyma (K. [lnpenrens, 0. JIuOux). TonepanTHOCTh. OBpUOHMOHTHBIE U
CTEHOOMOHTHBIE OPraHU3MBI.

AbGuoTtndeckue ¢daktopel. CBET Kak sKojoruyeckuii akrop. JleicTBue pasHbIX
Y4acTKOB COJIHEYHOTO CIHEKTpa Ha OPraHU3Mbl. OKOJOTMYECKUE TIPYIMIIbI
pacTeHMil M >KUBOTHBIX 0 OTHOLIEHHIO K cBeTy. CHUrHaibHas pojib CBETA.
doTornepruoausm.

Temnmepatypa kak okojorumdeckuii ¢akrop. JlelicTBue TemmepaTrypbl Ha
opranusmsl. [ToMkuIOTEpMHBIE U TOMOHOTEPMHBIE OpPraHU3Mbl. DBPUTEPMHbBIE U
CTEHOTEPMHBIE OPTraHU3MBI.

Bnaxxnocte kak okonoruueckuit  dakrop. [IpucmocobneHust pacTeHHil K
noJIepKanuto BomHoro Oananca. Kiaccudukarmusi pacTeHUl 1O OTHOIICHUIO K
BoJie. [Ipucmocobaenns >KUBOTHBIX K H3MEHEHHIO BOJTHOTO PEKUMA.

Cpenpl oOuTaHMS OpPraHU3MOB: BOJHAs, HA3E€MHO-BO3/YILIHAs, IOYBEHHas,
ryOMHHAs  MOJNOYBEHHAs, BHYTPUOpPraHuW3MeHHas. (DHU3UKO-XUMHUYECKHUE
OCOOECHHOCTH cpell oOuTaHusl OpraHu3moB. llpucnocobiieHuss OpraHu3MoB K
KU3HU B Pa3HBIX Cpe/ax.

buonoruueckue putmsl. BHenHue u BHyTpeHHHE pUTMBL. CyTOUYHBIE U TOJUYHbIE
putMbl. [IpucrnocoOaeHHOCTh OPraHM3MOB K CE30HHBIM HM3MEHEHUSIM YCIIOBHM
KU3HU.

XKuznennole Gopmbl opranusmos. [lonsTHe o xu3HeHHOU (opme. JKu3HEHHBIE
(GopMBI pacTeHMI: JepeBbs, KyCTapHUKU, KYCTapHUYKH, MHOTOJICTHHE TPaBBI,
oJHOJeTHUE TpaBbl. JKuzHeHHbIE (POPMBI KUBOTHBIX: THIPOOMOHTHI, TEOOUOHTHI,
a’poOuoHTHI. OCOOEHHOCTH CTPOEHMS U 00pa3a KU3HU.

buotnueckue dakTopbl. Bumbl OMOTHYECKHMX B3aUMOACHCTBUI: KOHKYPEHITHA,
XHUIIHUYECTBO, cUMOKMO3 U ero (opmel. [lapazutusMm, xoomepauus, MyTyaausMm,
KOMMEHCAJIN3M (KBapTUpaAHTCTBO, HaxJeOHUYECTBO). Herpoduueckue
B3auMoJeiicTBus  (Tonmuueckue, (Qopuueckue, (¢abpuyeckue). 3HaueHUE
OMOTHMYECKMX B3aUMOJICHCTBUN JUId CYIIECTBOBAHUS OPraHU3MOB B Cpele

oOuTaHUs. HpI/IHI_II/IH KOHKYPCHTHOI'O UCKJIFOUCHUA
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O6uoJIOTMU BUJOB B (POPMUPOBAHUM MPOCTPAHCTBEHHOW CTPYKTYPHI TMOMYJISIIHMA.
OcHOBHbBIE MOKa3aTeJM MOMYJALHMU: YUCIEHHOCTb, IUIOTHOCTh, BO3pAacTHas M
II0JIOBAsi CTPYKTypa, pOKIAEMOCTb, IPUPOCT, TEMII pPOCTa, CMEPTHOCTb,
MUTpaLUs.

Okosorudeckas cTpykrypa nonyiasuuu. OIlLleHKa YHMCIEHHOCTH IOIMYJIALUU.
JluHaMuKa nOmymsuuu U €€ peryisuus. buoTudeckuil NOoTeHIUaN MOIYJISLUH.
MognenupoBanue IOUHAMMKU —nomymsinvu.  KpuBele  pocTa  4YHMCICHHOCTH
nonymnsiuyu. Kpusble BbDKMBaHMs. Perynsiius 4uCIEHHOCTH HONMYJIALMHU: POJb
(GakTOpOB, 3aBUCAIIMX M HE 3aBUCAIIMX OT IUIOTHOCTH. OKOJIOTUYECKHE
cTpaTeruu BUJOB (r- u K-cTparerun).

Ilonatue 006 »sKoyoryueckoil Hume Buaa. MectooOuTaHue. MHoromepHas
Mozenb dKkonorndeckod Humm Jxk.M. XatumHcona. PasMepsl 3Kojgorm4eckon
Humu. [ToTeHnManbHas U peaan30BaHHAs] HUILHA.

Bun kak cucrema nomyrmsnuil. Apeansl BHIOB. BuIbl M MX JKU3HECHHBIC
CTpaTeruu.  3aKOHOMEPHOCTH  IOBEJEHUS W MWUIPAlMA  >KUBOTHBIX.

buonornueckue nHBa3zun JYKCPOAHBIX BUIOB

CooOmiectBa opranu3MoB. buonenos u ero crTpykrypa. CBsi3u Mexay
opraHu3mMamMu B OuoIleHO3e. JKOocHCTeMa Kak oOTkpbiTas cucrema (A.JDx.
Tencnu). OyHKIIMOHAIBHBIE OJOKW OpPraHU3MOB B JKOCHCTEME: MPOMYIECHTHI,
KOHCYMEHTHI, peayleHThl. Tpodudeckue ypoBHU. Tpodudeckue 1enu U CETH.
Abuotnyeckue 6m0oku dKocucTeM. [TouBbl M MIBI B 3KocHcTeMax. Kpyrosopot
BEIIIECTB U MTOTOK YHEPTUU B IKOCUCTEME.

OcHOBHBIE TIOKa3aTeM IKOCUCTEMBI. bruomacca u TpOIYKIHA. DKOJOTUYECKUE
MIUPaMHUJIbI YUCEN, OMOMACCHI U DHEPTHH.

HanpaBneHHble 3aKkOHOMEpHBIE CMEHBI COOOIIECTB — cyKieccuu. [lepBuunbie u
BTOPUYHBIE CYKIIECCUM W WX TMPUYUHBL. AHTPONOTE€HHBbIE BO3JACHCTBHS Ha
cykneccun. KimmmakcHoe coobmiectBo. bropaznooOpasue u moiaHoTa KpyroBopoTa
BEIIIECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTB.

[IpuponHble 3KOCUCTEMBI. AHTPONOTEHHBIE HSKOCHUCTEMBI. ATPOIKOCUCTEMA.
ArporieHo3. Paznuanst Mex 1y aHTpONIOT€HHBIMU U TPUPOTHBIMH SKOCHCTEMaMH.
VYpboskocucrembl. OCHOBHbIE KOMIIOHEHTHI YpOoakocucteM. ['oposckas ¢uopa u
¢dayna. CuHaHTponU3aIus TOpoACKoi (ayHbl. bruonornueckoe u X03sIiiCTBEHHOE
3HAYEHUE arpodKOCHCTEM M YpOOIKOCHUCTEM. 3aKOHOMEPHOCTH (OPMHUPOBAHUS
OCHOBHBIX B3aUMO/JICHCTBUI OPraHU3MOB B SKOCUCTEMAX.

[Tepenoc sHepruM M BEUIECTB MEXKIY CMEKHBIMH IKOCUCTEMaMHU. Y CTOMYMBOCTh
OpraHu3MOB, TMOMYJSIMUA W SKOCHUCTEM B YCIOBUSIX €CTECTBEHHBIX W

AHTPOINIOT€HHBIX BO3ICUCTBUN

buochepa — oOmemnnanerapHas o0onodyka 3eMiM, TA€ CYIIECTBYET WU
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cyliecTBoBana XHu3Hb. YueHue B.M. Bepuaackoro o Ouocdepe. Ob6mactu
o6uocdeps! u e€ coctas. KnuBoe BeriecTBo 6Mochepsl U ero PyHKIUH.
3akoHOMEPHOCTH cymiecTBoBaHus Ouocdepsl. OcobeHHOCTH Ouochepsl Kak
rimo0anbHOM  dKocucTeMbl.  J[MHamuueckoe  paBHOBecue B Oumocdepe.
KpyroBopotsl BemiecTB M OHOr€OXMMHUYECKHE LMKl (yryiepoja, a3oTa).
PutmuuHOCTS siBIEHUI B Onocdepe.

3onanbHOCTh OMocheprl. [lonarue o 6uome. OCHOBHBIE OMOMBI CYIIW: TYHJIPA,
XBOWHBIC Jieca, CMCIIAHHBIE W IIMPOKOJMCTBCHHBIC Jieca, CTEIH, CaBaHHBI,
MyCTBIHU, TPOIUYECKHE JIeca, BBICOKOTOpbi. Kiumar, pacTHUTENbHBIH W
KUBOTHBIN MU OMOMOB CYIIIH.

CtpykTypa U (QYHKIHMS JXKUBBIX CHCTEM, OIIEHKAa UX PECYpCHOTO TOTEHIMAIa U
o6uochepHbIX QyHKIUN

DKOJIOTUYECKHE KPU3UCHI M UX MPUYMHBL. Bo3jeicTBre yenoBeka Ha Ouocdepy.
3arpsi3HeHUe BO3AYIIHOM cpenpl. OXpaHa BO3AyXa. 3arpsi3HEHUE BOJHOM Cpebl.
Oxpana BoaHBIX pecypcoB. Paspymienne mousbl. OXpaHa MOYBEHHBIX PECYPCOB.
W3meHeHue kaumara.

AHTpOIOreHHOE BO3JICHCTBHE HAa PACTUTEIBHBIA M KUBOTHBIH Mup. Oxpana
PaCTHTEIHLHOTO W JKUBOTHOTO MUpa. OCHOBHBIC NMPHUHIIMITBI OXPAHBI MPHPOJIBIL.
Kpacubie kaurun. Ocobo oxpansiembie npupoansie tepputopun (OOIIT).
Boranmnueckue caapl U 300J0THYECKHUE TAPKU.

OcCHOBHbIE TPHUHIMIIBI yCTOMYMBOTO pA3BUTHUS YEJIOBEYECTBA U MPHUPOJBIL.
PammonanbHOE  MPHPOJOINONB30BAaHME W COXpaHEHHE  OMOJIOTHYECKOTO

pazHooOpaszus 3emin



YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIA YYEHUKA

buonorwus,10 knacc/Ilonomapéra . H., Kopaunosa O. A., Jlomununa T. E.;
non penakier [Tonomapepoit M.H., O61miecTBo ¢ orpaHuyeHHON

oTBeTcTBeHHOCTHIO M3narensckuii nentp "BEHTAHA-I'PAD"

METOINYECKHUE MATEPUAJIBI JIJISA YUUTEJISA
buonorus. 10-11 knace. YrinyoneHnsiit ypoBeHb. MeTonuueckoe nmocooue K
npeameTHol uHun «JIuaus xu3any /Ilaceunuk B.B., HIBenos I'.I".,

«HBI{&TGHBCTBO «HpOCBGHIGHI/IC»

HU®POBBIE OGPA30BATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
UHTEPHET

1. Mmkuna 1U.®.buonorus.Iloypounsie miansi(4acts1-2)Bonrorpan,u3a-so
"Vuurens-ACT"

2.IlenensieBa O.A.,Cynnoa 1.B.IToypounbie pa3paboTku 1o
ouomorun.Yemnosek.M.:"Bako",2022 r

3.JIsicenko M.B. [Toypounsie mnansl. buonorus. 10 knacc.Bonarorpan,usza-so
"Vuurens",2019 T

4 Yepennukona ['.B.Iloypounsie miansl. buonorus. 11 knacc.Bonrorpaa,uza-
BO "Yunrens",2019 r

5.MyxamemxkanoB 1.P.Tectbl,3aueThl,01uIIonpock o 6uosoruu.10-11

kinaccel.M.:"Bako",2021 r



6.Monnesa A.1O., Topranos A.B.buosorus B cxemax u
tabmumax. D¢ dexkTuBHas moarotroska k EI'3.Mocksa,2022 t

7.Kupunenko A.A.buonorus.CO0pHUK 3a1a4 110 T'€HETHUKE JJIsI TOJAITOTOBKH K
EI'D.JIETMOH,2023 r

8 Kupunenko A.A.MonekymnsipHasi 6ronorus. COOpHUK pa3HOYPOBHEBBIX

3aganuii 1t moarotoBku Kk EI'D.JIETTIOH, 2018
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