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MOSACHUTEJIBHASA 3AIINCKA

[Iporpamma mo yduebHOMY mpeamery "buonorus" (manee - Owomnorus) Ha
ypOBHE cpenHero oduiero oOpa3oBaHHs pa3padboTaHa Ha ocHOBe DenepanbHOrO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 ob6pazoBanuu B Poccuiickoit denepanuny,
dI'OC COO, Konmenuuu mnpernojaBaHus ydyeOHoro mpeamera «buosiorus» u
OCHOBHBIX TOJIOKEHUH (enepanbHOi paboyeil mporpaMmbl BOCIIUTAHUS.

YueOuslii npeamer «buonorusiy yrayo6nénnoro ypoBHs usydenust (10—11
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB MpeaMeTHoU oOnactu «EctecTBeHHO-
HayuHble TmpeameTb». CormacHo mnonoxeHusMm DPIOC COO mnpoduibHbIE
y4eOHbIE TPEIMEThI, U3ydyaeMble Ha YriIyOJEHHOM YPOBHE, SIBISIOTCA CIIOCOOOM
muddepeHnmanmu  00ydeHUST Ha YPOBHE CpEAHEro oO0Iero oOpa3oBaHUS U
MPU3BaHBl OOCCIECYUTHh MPEEMCTBEHHOCTh MEXKIYy OCHOBHBIM OOIIUM, CPEIHUM
o01uM, cpeTHUM MpodhecCUOHATBHBIM U BBICIIUM 00pa3oBaHueM. B To ke Bpems
KOKIBIM M3 JTHX Y4eOHBIX TMPEAMETOB JOJDKEH OBITh OpPHUEHTHPOBAaH Ha
MPUOPUTETHOE PEIICHHE O00pa30BaTEIbHBIX, BOCHUTATEIBHBIX M Pa3BUBAIOIIMX
3a/1a4, CBSI3aHHBIX C MpodopUeHTaIUeld OO0ydYaroUUXCsi U CTUMYJIMPOBAHUEM
MHTEpeca K KOHKPETHOM O0JIACTHM HAy4YHOr'O 3HAHMS, CBA3aHHOTO C OHMOJIOTHEW,
MEJIULIMHOM, KOJIOTUEHN, TICUXOJIOTUEN, CIIOPTOM HIJIM BOCHHBIM JIEJIOM.

[Iporpamma no ydebnomy mpeamety "buonorus" naér npeacraBieHUE O
Heau M 3aJadax HM3ydeHus ydyeOHoro mpenmera «buonorus» Ha yriayOnéHHOM
YpOBHE, omnpeaeiisieT 00s3aTesIbHOE (MHBAPUAHTHOE) MIPEAMETHOE COACPKaHUE, €ro
CTPYKTYpUpPOBAaHHME [0 pa3fenaM M TeMaM, paclpeleleHue Mo Kiaccawm,
PEKOMEHIyeT TMOCIEA0BATeIbHOCTh HM3Y4YeHHs YYEOHOro marepuaia ¢ y4EToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH Y4eOHOro Tmpolecca,
BO3pPACTHBIX OCOOEHHOCTe oOyuwaromuxcsi. B mnporpamme 1o Ouonoruu
peanu3oBaH MPUHIUIT TPEEMCTBEHHOCTH C M3y4YCHUEM OHOJIOTMM Ha YPOBHE
OCHOBHOTO  o0miero oOpa3oBaHusi, Oyaromaps 4YeMy IPOCMATpPUBACTCS
HAMpaBJICHHOCTh HA  MOCJIEAYIOIMIEe pa3BUTHE  OMOJOTUYECKUX  3HAHUH,
OPUECHTUPOBAHHBIX Ha (HOPMUPOBAHHE ECTECTBEHHO-HAYUYHOTO MHUPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIUICHUS, TMPEACTAaBICHUN O 370pOBOM 00Opasze >KM3HHU, Ha
BOCMHUTaHUE OEpPEKHOr0 OTHOIICHUS K OKpyKalollel mnpupoaHou cpeae. B
nporpaMme Mo OMOJIOTMM TakKKe IMOKa3aHbl BO3MOXHOCTH YYEOHOro mpeaMera
«buonorusiy B peamuzaruu  TpedoBanuit DPIOC COO Kk TUIAHHPYEMBIM
JUYHOCTHBIM, METANpPEJIMETHBIM U TPEAMETHBIM pe3yJibTataM OOy4YeHHUS U B
GbOopMUPOBAaHUM OCHOBHBIX BHJIOB y4e€OHO-IO3HABATEIIBHOM  JEATEIbHOCTU
oOyJaroluxcss MO OCBOCHHMIO COACpX aHHUS OWOJIOTHYECKOro oOpa3oBaHUs Ha
YpOBHE cpeaHero ol1iero oopa3oBaHus.

VYuebnsiii nmpeamer «buonorus» Ha ypoBHE cpeaHEro o0Iero oopasoBaHUs
3aBepiIaeT OMOJIOTMYECKOEe O00pa3oBaHME B IIKOJE U OpPUEHTHUPOBAH Ha



pacimidpeHie U yriayOslieHne 3HaHUWd OOydYaroIIMXCsl O KMBOW MPHUPOJAE, OCHOBAX
MOJICKYJISIPHOM M KJIETOYHOW OHOJIOTHH, IMOPUOJIOTUM U OWOJIOTUH Pa3BUTHA,
TE€HETUKH, CEIEKINN, OMOTEXHOJIOIMH, SBOIOLUOHHOTO YUYEHUS U SKOJIOTUH.

N3yuyenue yudeOHoro mpeamera «buonorus» Ha YIriIyOJIEHHOM YpOBHE
OPUEHTHUPOBAHO Ha MOATOTOBKY OOYYAIOIIUXCS K IMOCIEAYIOIIEMY IOIYYEHUIO
Ouosiornyeckoro  oOpa3oBaHUsT B  By3aX M OpraHM3alMsIX  CPEIHETO
npodeccuonansHoro oopa3zoBanusi. OCHOBY €ro COAEpKaHUS COCTaBISIET CUCTEMA
OMOJOTUYECKUX  3HAHUM, TMOJYYEHHBIX TPU HU3YYEHUH  OOYyYaIOIUMHUCS
COOTBETCTBYIOIIUX CHCTEMATHYECKUX Pa3/eioB OMOJIOTUM HAa YPOBHE OCHOBHOTO
obmiero oopazoBanusi, B 10—11 kiaccax 3TH 3HAHUS TMOJy4aroT pa3BuTue. Tak,
pacmMpeHbl U yriayOJaeHbl OMOJIOTUYECKHE 3HAHUSA O PACTCHMSIX, XHUBOTHBIX,
rpubax, OaxkTepusx, OpraHU3ME YEJIOBEKa, OOIMX 3aKOHOMEPHOCTSAX >KU3HH,
JIOTIOJIHUTEIBHO BKIIFOUEHBI OMOJIOTUYECKUE CBEICHUS TPUKIIATHOTO U TOMCKOBOTO
XapakTepa, KOTOpble MOXHO HCIOJb30BaTh KaK OPUEHTHUPHI AJIS MOCIEAYIOLIETO
BbIOOpa mnpodeccuu. Bo3MokHa Takxke HMHTErpanus OMOJIOTMYECKUX 3HAHUHA C
COOTBETCTBYIOIIMMHU 3HAHUSAMHU, IMOJYYCHHBIMH OOYYAIOUUMHUCS TpPU H3yYCHUH
(bU3UKK, XUMUH, Teorpadui 1 MaTEMaTUKH.

CrpykTypa mnporpammbl 1o ydeOHomy mnpenmery "buonorus" otpaxkaer
CUCTEMHO-YPOBHEBBI U 3BOJIOLUUOHHBIM MOAXOABl K HU3YYEHHIO OHOJIOTHUU.
CoryacHO UM, MU3y4arOTCsl CBOKMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE JIJISl AKUBBIX
CUCTEM Pa3HOT0 YPOBHS OpTraHU3ALMH, BOJIOLMH OPraHUYEeCKOro Mrupa Ha 3emiie,
COXpaHEHHUs1 OMOJOrMYecKoro pasHooOpaszus IuiaHetsl. Tak, B 10 kiacce
U3y4aloTCsl OCHOBBI MOJIEKYJSIPHOM M KJIETOYHON OWOJNIOrHH, SMOpPHOJIOTUU U
OMOJIOTMM Pa3BUTHUS, TEHETUKU M CEJIEKUUH, OMOTEXHOJOTMH U CHUHTETUYECKOM
OMOJIOTMH, AKTyalIM3UPYIOTCS 3HAHMS OOy4yaroluXcs Mo OOTaHUKE, 300J0THH,
aHatoMuu, (usmonorun uenoBeka. B 11 kiacce wu3yyaroTcs SBOJIOLHMOHHOE
y4eHHE, OCHOBBI KOJIOTHH U yUYeHHUE 0 Ouocdepe.

VYuebnsiii npeamer «buonorus» mpu3zBaH  00€CIEUUTh  OCBOCHUE
00yJaroIUMHUCS OMOJIOTUYECKUX TEOPUH M 3aKOHOB, MW, MPUHITUIIOB U TPaBUJ,
JIEKAIUX B OCHOBE COBPEMEHHON €CTECTBEHHO-HAYYHON KAPTUHBI MUPA, 3HAHUU O
CTPOEHUH, MHOT000pa3MM M OCOOCHHOCTSAX KJIE€TKH, OpraHu3Ma, IOy,
OMOLIEHO3a, SKOCUCTEMBI, O BBIIAIOIINXCS HAYYHBIX JOCTH)KEHHUSAX, COBPEMEHHBIX
UCCIIEIOBAaHUSIX B OMOJIOTUH, IPUKIIATHBIX aclieKTax OMOJOrHuecKux 3HaHui. Jlis
pa3BUTHS M TOJAJEpKaHUS HHTepeca OOydaromuxcs K OHOJOTMM Hapsiay co
3HAYUTEIBHBIM 00BEMOM TEOPETUUYECKOI0 MaTepuaa B COAEPKaHUM MPOTPaMMBbl
no OHMOJIOTMH TPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJICHMS M PAa3BUTHS
TOM WM MHOW oOjacTu OWOJIOTHH, BKJIAJAOM OTEUECTBEHHBIX U 3apyOEeKHBIX
YUEHBIX B PEILICHUE BAXKHEUITNX OMOJOTHYECKUX U IKOJIOTUYECKUX MTPOOIIEM.



Lenb u3yuenus: yueOHoro npenmera «buonorus» Ha yriyOiaEHHOM ypOBHE —
OBIIAJICHUE  OOYYalOUIMMHCS  3HAHUSAMHU O  CTPYKTYpPHO-(PYHKIIMOHATHHOMN
OpraHu3allid >KUBBIX CHCTEM pa3HOr0 paHra M HNOpPUOOpPETEHUE yMEHUU
UCIIOJIb30BaTh 3TH 3HaHUS B (JOPMUPOBAHMU HMHTEpECa K ONpeAesIEHHON o0sacTu
npo(eCCUOHATIBHON JIESITENbHOCTH, CBSI3aHHOW C OHoOJIoTHEH, WiIM K BBIOOpPY
y4eOHOT0 3aBeICHUSA I MIPOIOJIKEHHSI OMOIOTUYECKOTO 00pa30BaHusI.

JocTikeHne 1enu Mu3ydeHus ydeOHoro mnpeamera «buosorus» Ha
yri1yOlEHHOM YPOBHE 00€CTIEUMBACTCS PELICHUEM CIIENYIOIIMX 3a1a4:

OCBOEHHUE O0YYAIOIIMMHUCA CUCTEMbI OMOJIOTMYECKUX 3HAHUM: 00 OCHOBHBIX
OMOJIOTMUECKUX TEOPHSX, KOHLUENIUAX, TUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
IpaBuiax, COCTABISIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KAPTUHY MHUPA; O
CTPOEHWUH, MHOTO0Opa3uh MU OCOOCHHOCTSX OWMOJOTHYECKUX CHCTeM (KJICTKa,
OpraHu3M, MONyJsIus, BUA, OMOreoleHo3, ouocdepa); 0 BbIIAIOLUUXCS OTKPBITUIX
Y COBPEMEHHBIX MCCIIE0BAHUAX B OMOJIOTUY;

O3HAaKOMJIEHUE OOy4YaloIMXCd C METOJAMH II03HAHUS >KMUBOW TMPUPOJIBIL:
UCCJIEIOBATEIbCKUMU  METOJaMU  OMOJIOTUYECKHX HayK (MOJEKYJISIpHOW U
KJIETOYHOM OMOJIOTUH, SMOPHOJIOTMM W OHOJOTUM pPa3BUTHUS, TE€HETUKU U
CEeJIEKIIMM, OWOTEXHOJOTUM U CHUHTETHYECKOM OHOJIOTHMH, MAaJ€OHTOJIOTHH,
JKOJIOTUM);  METOJJaMH  CaMOCTOSITEJIBHOTO  IPOBENEHUS  OMOJOTMYECKHX
UCCIEeNOBaHU B JjabopaTtopum M B mpupoje (HaOmoJaeHue, H3MEpEHue,
HKCIIEPUMEHT, MOJIETMPOBAHUE);

OBJIaZIcHMEe OOy4YalolUMUCS YMEHHUSIMU: CAMOCTOATEIBHO  HaXOJHWTb,
aHaJIM3UPOBaTh M HCIIOJIb30BATh OMOJIOIMUYECKYI0 HH(QOpPMAIMIO; TOJIb30BAThCS
OMOJIOTUYECKON TEPMUHOJIOTHEH M CUMBOJMKOMN; YCTAaHABIMBATh CBSI3b MEXIY
pa3BUTHEM OHMOJIOTUM M  COLMAIBHO-3KOHOMUYECKUMH M  HKOJIOTHYECKUMU
npo0jemMaMu 4YeJOBEYECTBA; OLICHMBATh IOCIEACTBUS CBOEH JEATEIbHOCTH I10
OTHOILIIEHUIO K OKpY)KaroIleW NpUpOAHON cpene, COOCTBEHHOMY 3/10pOBBIO U
3I0POBBIO  OKPY)KAIOIIMUX  JIIOJICH; OOOCHOBBIBATH W COONIOJATh  MEPBI
npoQHIaKTUKA MH(QEKIIMOHHBIX 3a00J€BaHUl, MpaBUiIa MOBEACHUS B MPUPOJE U
oOecrieueHus: 6€30MacCHOCTH COOCTBEHHOW >KM3HENEATEIbHOCTH B UPE3BBIYANHBIX
CUTyallUsIX ~MPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBpEMEHHbBIE HayYHbIE OTKPHITUS B 001aCTH OHOJIOTUH;

pa3BUTHE Y O0YYaAIOIUXCS MHTEIJIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEN
B IpollecCeé 3HAKOMCTBA C BBIJAIOMIMMHUCS OTKPBITUSAMH M COBPEMEHHBIMHU
UCCJIEIOBAHUSIMU B OHMOJIOTHM, PEIIAEMBIMU €10 MPOOJIeMaMH, METOJ0JIOrHuel
OMOJIOTMYECKOTO UCCJIEI0BAHMS, IIPOBEACHUS HKCIIEPUMEHTAIbHBIX
UCCIIEIOBaHUM, pelieHus] OMOJIOTUYECKUX 3a/1ay, MOJACIUPOBAaHUS OMOIOTHUYECKUX
00BEKTOB U MPOIIECCOB;



BOCIIUTAHUE y 00YJaIONUXCsl IICHHOCTHOTO OTHOIICHMSI K )KUBOW TIPHUPOJIE B
IEJIOM M K OTJICIBHBIM €€ 00BbEKTaM U SIBJICHUSM; (JOPMUPOBAHUE IKOJTOTHUECKOM,
TEHETUYECKOM TPaMOTHOCTH, OOIINEH KyJIbTyphbl TIOBEIACHUS B MPHUPOJE;
MHTErPallii €CTECTBEHHO-HAYYHbBIX 3HAHUN;

npuoOpeTeHrne  OOy4YaloIIMMHUCS  KOMIIETEHTHOCTH B palMOHAJIBLHOM
IPUPOJIOTIONB30BAaHUHN (COOMIOACHUE MPAaBHJI TIOBEIEHUS B TMPUPOIE, OXPaHbI
BUJIOB, S9KOCUCTEM, OMoc(eprl), COXpaHEHUU COOCTBEHHOTO 3/I0POBbS U 37J0POBBS
OKpYXXaloIUX  Jrojie  (coOmromeHuss Mep NporiakTuku — 3a00JieBaHUH,
oOecrieueHne 0€30MacCHOCTH JKU3HENEATENbHOCTH B UYPE3BBIUAMHBIX CUTYaIUsAX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  MCIOJb30BaHUS
OMOJOrMYECKUX 3HAHUM U YMEHUH B TOBCEHEBHOM KU3HU;

CO3/laHME€  YCJIOBHM  JUIsi  OCO3HAaHHOTO  BbIOOpa  OOydaromUMUCS
WHIUBUTyaJIbHON o0OpazoBarenbHON TPAEKTOPHH, CHOCOOCTBYIOLIEH
NOCIEAYIOUEMY NPOPECCHOHATBHOMY CaMOOIPECICHNUI0, B COOTBETCTBUM C
WHIUBUTyAIbHBIMUA HHTEPECAaMH M IIOTPEOHOCTSIMH PETHOHA.

OO111ee YMCI0 YacoB, OTBEICHHBIX Ha U3y4YeHHE OHMOJIOTMU Ha YIIIyOJIEeHHOM
YpOBHE CpelHero odiero oopazoBanusi, coctapisier 204 yaca: B 10 kiacce — 102
yaca (3 4aca B Heneno), B 11 kiacce — 102 yaca (3 yaca B Hezelio).

OT60p opraHu3alMOHHBIX (OPM, METOJOB U CPEACTB OOY4YEHUS OMOJIOTHH
OCYIIECTBISIETCS ¢ y4ETOM CHEIM(PHUKU €ro COoAEpKaHWsS W HAMpaBICHHOCTH Ha
NpOAODKeHHE OWOJIOTMYECKOTO 00pa3oBaHUSl B  OpPraHHM3AIMsIX CPETHETO
PO eCCUOHANILHOTO U BBICIIETO 00pa30BaHUS.

O0s13aTeIBbHBIM YCIIOBUEM MPU 00YUYCHUH OMOJIOTHH Ha YIITYyOJIEHHOM YPOBHE
SBJIIETCSI TIPOBENICHUE JTA0OPATOPHBIX M TpakTUdeckux padot. Taxxke ydactue
0OyJaroluxcs B BBITIOJHEHUH MPOCKTHBIX W y4eOHO-UCCIEN0BATENLCKUX PadoT,
TEMaTHUKa KOTOPBIX  OMPEIENSIeTCSs y4YUTelleM Ha OCHOBE HMEIOIINXCS
MaTepHaATbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBHMA.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

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

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHass OuoJyiorusi — KOMIUIEKCHasi Hayka. KpaTkas uctopusi pa3BUTHS
Ouosiornu.  buonornueckue HaykKM W U3y4yaeMble UMM IPOOJIEMBI.
OyHIaMEHTAIbHbIC, TPUKIAJHBIE KM TMOUCKOBBIE HAy4YHBIE HCCIECIOBAaHUS B
OHOJIOTHH.

3HadeHre OMoJoruu B (POPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOU
kaptuabl mupa. [Ipodeccun, cBsizanHbie ¢ Ouonoruei. 3HaueHHE OWOJIOTUU B
MIPAKTUYECKON JECATCIIBHOCTA 4YEJIOBEKA: MEIUIIMHE, CEIbCKOM XO3SMCTBE,
MPOMBIIIJIEHHOCTH, OXPAaHE MPUPOJIBI.

JemoHcTpanuu

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

Tabmuubl U cxembl: «CBsI3b OMOJIOTMM C JAPYTrUMHU Haykamu», «Cucrema
OMOJOTUYECKUX HAYK.

Tema 2. 7KuBble cucTeMbI U UX H3YyY€HHUE

JKuBble cuUCTEMBl Kak MpeaMer u3ydeHus Ouonoruu. CBOMCTBA >KHMBBIX
CUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHWCKPETHOCTh U IEJIOCTHOCTb,
CIOKHOCTh M YIOPSAIOYEHHOCTb CTPYKTYpPBI, OTKPBITOCTb, CaMOOpPTraHU3aLus,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTD, U3MEHYMBOCTD, POCT U PA3BUTHE.

YpoBHM OpraHu3alid KUBBIX CHUCTEM: MOJICKYJISIPHBINA, KICTOYHBIM,
TKaHEBBIH, OPTaHU3MEHHBIMH, MOMYJISILIMOHHO-BUIOBOM, AKOCUCTEMHBIN
(Ouoreouenotuveckuit), oOuochepusiii. Ilpoueccbl, Mpoucxonsdlue B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >KMBOro. JKWM3HB Kak (opMa CyIIecTBOBAHUS
Marepun. Hayku, nzyuaroniye >kMBbl€ CUCTEMBI HA PA3HBIX YPOBHIX OpraHU3alUu.

N3yuyenue xuBbIX cucteM. MeTonsl Ouosornueckod Hayku. HaOmronenwue,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATU3alvs, MeTaaHanu3. [ londarue o 3aBucCUMou u
He3aBuCUMOM TniepeMeHHOW. [lnaHupoBanme skxcnepumenta. IlocraHoBka u
npoBepka rumnote3. HynmeBas runotesa. [loHstue BHIOOpKH M €€ TOCTOBEPHOCTD.
Pa3bpoc B Ouonormueckux gaHHBIX. OIlEHKa JOCTOBEPHOCTH TMOJYYEHHBIX
pe3ynbTaTtoB. [IpuumHBI HCKaXX€HUS Ppe3yJIbTATOB J3KcrnepuMeHTa. lloHartue
CTaTUCTUYECKOTO TECTA.

JemoHcTpanuu



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

O6opynoBanue:  ynabopaTopHoe  O0OpyldOoBaHHME  JAJs  IPOBEICHUSA
HaOJI0/ICHU, U3MEPEHUH, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30oBaHWE pPa3IMYHBIX METONOB TpPH
W3YUYEHUH JKUBBIX CHCTEM.

Tema 3. BuoJsiorust KJIeTKH

Kimetka — CTpyKTypHO-QYHKIMOHAJIbHAs e€AUMHULIA KuBoro. KMcropus
oTkpbITus Kietku. Paboter P. I'yka, A. JleBenryka. Knetounas teopus (T. IlIBanH,
M. Ilineitnen, P. BupxoB). OCHOBHBIE IOJOXKEHHUS COBPEMEHHOHN KJIETOUHOM
TEOPUHU.

MeTtoapl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTMU:  MHKPOCKOIIUS,
xpoMarorpadusi, 31eKTpodope3, METoI MEYEHBIX aTOMOB, AU(EepeHInanbHOE
LHEHTPU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIETOK. M3yuenue ¢huxcuposannvix
Ka1emox. DIEKTpOHHass MUKpockonus. Kongokanvnas muxkpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JleMoHCTpanun

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

Tabmuubl u cxembl: «CBETOBOW MHUKPOCKOM, «DIEKTPOHHBI MHUKPOCKOID,
«HMcTopus pa3BUTUSA METOJOB MUKPOCKOIIUI.

OOopynioBaHuEe: CBETOBOM MMKPOCKOIN, MHKpPOIpenaparbl pacTUTENbHbIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIETOK.

IIpakTuyeckass padora «M3yueHue MeETONOB KJIETOYHON OUOIOTHU
(xpomartorpadusi, snekrpodopes, aubdepeHanTbHoe EeHTPUGYTUpOBaHUE,
IT11P)».

Tema 4. Xumuueckasi OpraHu3anms KJICTKH

XUMHUUYECKHIM COCTaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMHUKPOIIIEMEHTHI.
Bozma u e€ posb Kak pacTBOPHUTENA, pEareHra, yd4acTue B CTPYKTypPUPOBaHUU
KJIETKH, TEIUIOperysiuuu. MuHepalbHble BEIIeCTBAa KJIETKH, UX OHOIOrnuyeckas
posb. Posib KaTHOHOB M aHHOHOB B KJIETKE.

Opranuyeckne BelIeCTBAa KIETKUA. buosormyeckue mnonumepsl. benku.
AMUHOKHUCIOTHBIA cocTaB 06enkoB. CTpyKTypbl GenkoBoi Moisiekysnbl. [lepBuunas
CTpyKTypa Oenka, NenTHAHAas CBS3b. BTopuuHas, TpeTWyHas, 4YEeTBEPTHYHAs
cTpykTypsl. [lenatypamnus. CpoiictBa OenkoB. Kiaccudpukanus Oenkos.
buonornyeckue Qynkuun 6enkoB. Ipuonsi.



YraeBoasl. MoHOCaxapu/bl, TMCaXapu/ibl, OJUTOcCaxapybl U MOJUCAXapPU/IbI.
OOmuit  mnaH cTpoeHus ©  (U3MKO-XUMHUYECKHE CBOWCTBA  YIJIEBOJOB.
buonornueckue QyHKIIUU YTIIEBOOB.

Jlununel. M'mapodunbHO-THAPOGOOHBIE CBOMCTBa. Kiaccudukaiys JTUIUI0B.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, cTepouibl. buomornueckue QyHKIUU
aunuoB. OO1Me cBoWCTBa OMOJOTHYECKIX MEMOpaH — TEKYUYEeCTh, CIIOCOOHOCTD K
CaMO3aMBbIKaHHIO, TTOJIYITPOHUIIAEMOCTb.

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

Crpoenue mosekynbl AT®. Makpospruueckue cBsisu B Mosiekyine ATO.
buonornyeckue pynkunun AT®. BoccTaHOBIEHHBIE IEPEHOCUMKU, UX (DYHKIIUH B
Kietke. [Jlpyeue wHyxneozuompugocgpamovr (HT®). CexenupoBanue JIHK.
Memoowvl cenomuxu, mpancKpunmomMuKu, npomeoMuKu.

CrtpykrypHas Ouosorus: OMOXUMHUYECKHE U OMO(U3NUYECKUE UCCIEHOBAHUS
COCTaBa U MPOCTPAHCTBEHHON CTPYKTYphl OuOMOJeKyd. Mooenuposarnue
CMpPYKmMypsl U QYHKYUl OUOMONEKYI U UX Komniekcos. KomnvromepHuiti ousaun u
OpeanuyecKull cCuHme3s OUOMOJEKYN U UX HENPUPOOHBIX AHANO208.

JleMoHCTpauun

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

Hunarpammer:  «PacnpeneneHne XMMUYECKHX JJIEMEHTOB B HEXUBOWU
npupoie», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOIEY.

Tabmuel u cxembl: «llepronuueckass TabavIla XUMUYECKUX DJIEMEHTOBY,
«CTpoeHue MoOJIeKyJbl BOJbI», «BemiectBa B coctaBe opraHuzmoB», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€lIKOBOM MOJIeKYybl», «CTpoeHHE MOJIEKYI
yrieBoaoBy, «CTpoeHre MoyieKyn JHUnuaoBy», «HyKIEMHOBBIE KHUCIOTBI»,
«Ctpoenue Monekyasl ATO».

OOopynoBaHHE: XUMUYECKAs TOCYIa U 000PYI0BaHKUE.

JlaGopaTopHasi padora «OOHapyxeHHE OCJIKOB C TTOMOIIbIO Ka4€CTBEHHBIX
peaKIuii».

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

Tema 5. Crpoenne u QyHKIUM KJICTKH

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



CtpoeHue mpokapuoTHIecKoi kiieTku. Kierounas cteHka OakTepuii U apXxei.
Oco0eHHOCTH CTpOEHUs] TeTepoTpO(PHON U aBTOTPOPHON MPOKAPUOTHUECKUX
KJIETOK. MecTOo U poJib MPOKapUOT B OMOILIEHO32aX.

Crpoenue U (GYHKIHMOHUPOBAHUE AYKapHUOTUYECKOU KJIETKHU.
[lnazmatuueckass wmemOpana (masmanemma). CTpykTypa —IJIa3MaTHYeCKOU
MeMOpanbl. TpaHcOpT BELIECTB Yepe3 IIa3MaTUYECKyt0 MEMOpaHy: NMacCHUBHBIN
(muddy3us, obneruénnas auddys3us), aKTUBHBINA (MIEPBUYHBIN U BTOPUYHBIN
aKTUBHBIK TpaHcropT). Ilomymponunaemocth meMOpanbl. PabGoTa HaTpuii-
KaJIMEBOI'0 Hacoca. DHJOLMTO3: MUHOLMTO3, (harormTo3. Dk3omuTo3. Kierounas
creHka. CTpykTypa U QyHKIMH KIETOYHOW CTEHKU PACTEHHM, rprOOB.

[uronna3zma. [{urozons. [{utockenet. JBuxkenune nuromniazMbl. OpraHoUIbI
kieTkn. OnHOMeMOpaHHBIE OpPraHoubl KIETKU: JHAOIUIa3MAaTHYecKash CeTh
(OIIC), anmapar I'onpmxu, JTU30COMBI, UX CTPOCHHE U (PYHKIHMH. B3anuMocBs3b
OJTHOMEMOpaHHBIX OpPraHOUAOB KiIETKH. CTpOeHHE TpaHyJsIpHOTO PETUKYIyMa.
Mexanusm nanpasnenus 6enkos ¢ IIIC. Cunte3 pacTBOpuMbIX OenkoB. CHUHTE3
KJIETOYHbIX ~ MeMOpaH. [7maakuil  (arpaHyisipHbIA)  SHIOIUIA3MATHYECKUI
petukynyM. CekpetopHas QyHkuus anmapata ['onbmxu. Moougurkayus 6enkos 6
annapame [onvoxcu. Copmuposka 6enxkos 6 annapame [ onvoxcu. Tpancmopt
BEILECTB B KJIETKE. Bakyosn pacTuTenbHbIX KIeTOK. KieTounslii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpraHOMJBl  KJIETKM:  MHTOXOHJPHUH,  IUJIACTHUJBI.
IIpoucxoorcoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenue U (yHKIMHW MHUTOXOHIpuiM u miactun. [lepBuunsie,
BTOPUYHBIE U  CIIOXKHBIE  IJIACTUABl  (OTOCHUHTE3UPYIOUIUX  DYKApHUOT.
XJIOpOIIACThI, XPOMOIIACTHI, JIEMKOIIACTHI BBICIIMX PACTEHUMN.

HememOpanHubie opranonabl kjaeTku CTpoeHue U (PyHKIIMM HEMEMOpPaHHBIX
OpraHoOUJI0B KJIETKH. Pubocompl. Ilpomescymounvie Gunamenmol.
MuxkpodunamenTsl. Axkmunosvie Muxkpoguiamenmol. MBbIIEUHbIE — KIIETKH.
Axmunogvle KOMNOHenmbl Hemblueunblx Kiemok. MukpotpyOouku. KneTouynslit
ueHtp. CrpoeHwe U JBUKEHUE KIYTUKOB W pecHUYEeK. MUKpOTpyOOUKHn
uuToruiasmel. LleHTpuons. benku, accoyuuposamnmvie ¢ MUKpopuiameHmamu u
muxpompyboukamu. Momopnuie benxu.

Anpo. OGonouka siipa, XpOMaTUH, KapHoIlia3Ma, SAPBIILIKH, UX CTPOCHHUE U
byakuuu. SnepHpiii O0enkoBbI MaTpukc. IIpocTpaHCTBEHHOE pPaCHOJIOKECHHE
XpOMOCOM B HWHTEppa3HOM sifipe. Idyxpomamuu u cemepoxpomamun. benku
XpoMaTUHA — THUCTOHBI. /J[uHamuka s0epHOU 00010uKu 6 mumose. Floephulil
Mparcnopm.

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

JemoHcTpanuu



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

Tabmupl u cxeMbl: «CTpoeHHE 3YKAPUOTHUYECKOM KIeTKn», «CTpoeHue
JKUBOTHOM  KJIETKW», «CTpoeHue  pacTUTENIbHOM  KIeTkw», «CTpoeHue
MUTOXOHAPUNY, «A1po», «CTpoeHne MPOKAPUOTUYECKON KIETKI.

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

Jlabopatopnass padora «l3yyeHue CTpPOEHHsSI KJIETOK pa3IMYHBIX
OpTaHU3MOB.

IIpakTHueckasi padora «l3yueHue CBOMCTB KJIETOUHOH MEMOpaHbBD».

JlabopaTopnass padora «lccnegoBaHue IIa3MONIM3a W JAEIUIA3MOJU3a B
PACTUTENBHBIX KIETKAX).

IIpakTnyeckass  padora  «l3ydyeHue  NOBWKEHHS  LUTOIUIA3Mbl B
PACTUTENIBHBIX KIETKAX).

Tema 6. O0OMeH BelecTB M NMpeBpalleHNe JHEPTHH B KJIETKe

AccUMWIIALNS U JUCCUMUWIISILIMS — IBE€ CTOPOHBI MeTabonu3Ma. Tunel oOMeHa
BEILIECTB: aBTOTPO(HBIN W reTepoTpodHBIM. YyacTue KUCIOpoJa B OOMEHHBIX
npoleccax. OJHepreruueckoe obOecrnieueHne KieTku: mnpeBpamieHne AT B
OOMeHHBIX Tpoleccax. DepMEHTATUBHBINM XapakTep peakuid KJIETOYHOTO
MeTtabonusma. DepMEHThl, MX CTPOCHHME, CBOMCTBA M MEXaHU3M JICHCTBUS.
Kodepmentsl. Otinuust pepMeHTOB OT HEOPraHMYECKUX KaTain3aTtopoB. benku-
aKTUBATOPhl M OEJNKU-UHTHOUTOPHI. 3aBUCHUMOCTh CKOPOCTH (DEpPMEHTATUBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OPraHUYECKUMX BEIIECTB B KiEeTKe. DOTOCHHTES.
AHOKCcuceHHbIll U OKCcuceHHblll omocunmes )y obaxkmeputi. Ceemocodouparoujue
nueMeHmovl U NUSMEHMbl peakyuoHHo20 yeumpa. Ponb XJIOpOIIacToB B Mpouecce
¢doTocunTteza. CBeToBas u TeMHOBas pasbl. Pomoovixanue, Cs., Cy. u CAM-munuvl
gpomocunmesa. IlpogykTuBHOCTh (poTOCHHTE3a. BnusHue paznuyHbIX (aKTOPOB
Ha CKOpOCTh (poTocHHTEe3a. 3HaueHHe (POTOCUHTE3A.

XeMOCHUHTE3. PasnooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPULUPYIOIIHE OaKTepuH, >KeIe300aKTepuu, CcepoOaKTEpUHU, BOJOPOAHBIC
OakTepuu. 3HaYEHUE XEMOCUHTE3A.

AHaspoOHbIe opranu3Mbl. Bujsl Opoxenus. IIpoaykTel OpokeHHS U HUX
UCIIOJIb30BaHUE YEJOBEKOM. AHA’pOOHbIE MUKPOOPIaHU3MBI KaK OOBEKTHI
OMOTEXHOJOTUH U BO30OYAUTEIHN OOJIE3HEH.

AspoOHbIe OPTraHU3MBI. Oransl DHEPreTUYECKOrO oOMeHa.
[ToaroroBHUTENBHBIN 3TaM. [ TUKOIN3 — OECKUCIOPOIHOE PACIICIUICHHUE TIIFOKO3HI.

buonornueckoe OKHCIEHUE, WA KIETOYHOE JIbIXaHUE. POb MUTOXOHIAPUH B
nporeccax Onojoruueckoro okucinenus. Llukinnueckue peakuuu. OKUCIUTENbHOE
bochopunupoBanue. Ouepeus memopaHHoz2o epaduenma npomonos. Cunmes



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

JleMoHCTpanun

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

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

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYIOBAaHHME JJI MPUTOTOBIICHUS
MOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENAapaTOB.

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

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

Jlabopatopuass paGora «CpaBHeHue mporeccoB  (¢GOTOCHHTE3a U
XEMOCHUHTE3a».

JlabGopaTopHasi padora «CpaBHEeHHE MPOIIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HacsiencrBeHHast uHGoOpManus U peajiu3anus eé B KiIeTKe

Peakunn mMarpudHoro cuHre3a. [IpuHUIKN KOMIUIEMEHTAPHOCTH B PEAKLIHSIX
MaTpUYHOTO cUHTe3a. Peanuzanus HacneacTBeHHOW nHpopManuu. ['eHeTHUecKuit
KOJZ, €ro cBoucrBa. TpaHckpunuus — wmartpuunbii cuHTe3 PHK. IlpuHnmmsr
TPAHCKPUIMIUU: KOMIUIEMEHTAPHOCTh, AHTUIMAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuynvix PHK 6 sykapuomuueckoti kiemke. Hexooupyrowue PHK.

Tpancnsius u e€ stanbl. Yuactue TpancnoptHeix PHK B 6uocunTtese Oenka.
VYcnousi 6uocunte3a Oenka. KomupoBanwe amuHOkucioT. Pomb pubocom B
onocuHTe3e Oenka.

Cogpemennvie npedcmasieHus o cmpoenuu 2enog. OpraHuzalus reHoma y
MPOKAPUOT U 3YKApHUOT. Peryisiusi akTUBHOCTM T'€HOB Yy MpOKapuoT. l'mmoresza
onepona (®. XKako0, XK. Mano). Moaekynsprvle Mexanuzmvl IKCAPECCUuu 2eHO8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsuus 0OMEHHBIX
IIPOIIECCOB B KieTke. KiieTounslil romeocTas.

Bupychl — HekieTouHble (hOPMBI )KU3HU U O0IUTaTHBIC Mapa3uThl. CTpoeHue
MIPOCTBHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaroB. JKuzHeHHbll YUK
JHK-cooepocawux eupycos, PHK-codepocawux eupycos, o6axmepuoghazos.
Obpamuas mpanckpunyus, pegepmasa, UHmezpasda.

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

buoungpopmamuka: unmeepayus u ananuz dorvwiux maccusos («bigdatay)
CMpPYKmMypHuIX buonocudeckux oannvix. Hanomexnonoeuu 6 ouonozuu u meouyuHe.
Ilpoepammupyemvie pynkyuu 6eakos. Cnocodwl 00cmasKu 1eKapcms.



JeMoHCTpanun

[Toptpetsr: H. K. Konbnos, /. . IBaHOBCKUM.

Tabmuubl u cxembl: «brocunTte3 O6enkay, «I'eHeTndeckuii Kom», «BUpyCh»,
«baktepuodarmu.

IIpakTnueckas padora «Co3naHue MOAEIH BUPYCAY.

Tema 8. ZKu3HeHHbI HUKJI KJICTKHU

Knerounslii 1uki, ero mepuoabl W peryisius. WMutepdaza u Mutos.
Oco0OeHHOCTH TpolleccoB, MpoTekalmmx B uHTepdase. IloaroroBka KieTku K
nenenuro.  [IpecunteTndyecknii  (MMOCTMUTOTUYECKHUI),  CHHTETHYECKHH U
MOCTCUHTETHYECKHUH (MPEMUTOTHYECKUI ) epUuobl UHTEpGa3bl.

Martpuunbin cunres JIHK — perumkanwmsa. [Ipunnuner perumkanvu JIHK:
KOMIUJIEMEHTAPHOCTh,  IMMOJYKOHCEPBATHUBHBIA  CHUHTE3, aAHTUNAPAJIICIBbHOCTD.
Mexanusm permkanuu JTHK. Xpomocombl. CtpoeHue xpomocoM. Ternomepsl u

TeoMepaza. XPOMOCOMHBIM HaOOp KJIETKHM — KapuOTHUIl. JIUTIOWIHBIA W
rarionaHbll  HaOOpel  XpomocoM. ['oMonorumusnsle xpoMocombl. [lojoBbie
XPOMOCOMBI.

[Henenne ximerkn — wmuto3. CTaguy MHUTO3a W MNPOUCXOIAIIME B HHUX

nporieccel. Tunbl MuTo3a. KapnoknHes u muTokuHe3. buonorudeckoe 3HadueHHE
MHUTO3A.

Perynsmust MUTOTHYECKOTO THKIA KIETKH. [IporpamMMmpyemasi KiIeTOYHas
rudeb — anomnTo3.

Knerounoe smpo, XpoMocombl, (yHKIIMOHANbHAs T€HOMHKA. MexaHuzmol
npoaughepayuu, oughgpepenyuposku, cmapenus u eudenu xiemokx. «l{ugposas
KiemKkay» — ououngopmamuyeckue mooenu GyHKYUOHUPOBAHUSL KIIeMKU.

JleMoHCcTpauumn

Tabnuupl 1 cxeMbl: <«OKW3HEHHBIM UK KIETKW», «Mutoszy, «CtpoeHue
xpomocom», «Permukarus JTHK.

O6opynoBaHHE: CBETOBOM MHUKPOCKOI, MUKpOIIpenaparsl: « MUTO3 B KIIeTKaxX
KOpelIKa JIyKay.

JlabopaTropuass  padora  «M3ydyeHue  XpoMOCOM  Ha  TOTOBBIX
MUKpOTIpenapaTax.

JlaGopaTopHasi padota «HaGmroneHre MuTO3a B KJIETKaX KOHUMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKPOIIPENApaTax).

Tema 9. Crpoenue u GyHKUMH OPraHu3MOB

buonoruueckoe pazHooOpasue OpTaHU3MOB. OmHOKIIETOYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJICTOUHBIC OPTraHU3MEI.

OcoOEHHOCTH  CTPOGHHUS U IKU3HENEATCIBHOCTH  OJTHOKJIETOYHBIX
opraHu3MoB. bakTepuu, apxew, OJHOKJICTOUHBIE T'PHUOBI, OJIHOKJICTOYHBIC
BOJIOPOCIIH, APYTHE MPOTUCTH. KOJOHWABEHBIC OPTaHU3MBI.



B3anMoCBsA3p 4YacTe MHOTOKJIIETOYHOIO OpraHu3ma. TKaHu, OpraHbl H
cucTeMbl opranoB. Opranusm Kak enuHoe uenoe. I'omeocras.

Tkanu pacreHnid. TuIbl pacTUTENBHBIX TKaHEW: oOpa3oBaTelbHad,
MOKPOBHAs, MPOBOJSINAs, OCHOBHas, MexaHudeckas. OCOOEHHOCTH CTpOEHUS,
GyHKUMNA U pacioyOKEHHs TKaHEH B OpraHax pacTeHUN.

TkaHM JKMBOTHBIX M YEJIOBEKA. THIBI )KUBOTHBIX TKAHEW: DIUTEIWAJIbHAs,
COCMHUTENbHAs, MbllIeyHas, HepBHas. OCOOEHHOCTHM CTpPOeHHUsA, (PyHKUMNA H
pacIonoKEeHUsI TKaHEH B OpraHaXx KUBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble W TI'e€HEpaTHMBHBIE OpraHbl pacTeHuil. Opransl H
CHUCTEMBI OPTaHOB JKMBOTHBIX U yenoBeKa. DyHKIIMM OPTaHOB U CUCTEM OPTaHOB.

Onopa Tena opranu3moB. Kapkac pacrenuil. CkeneTbl OJHOKJIECTOYHBIX U
MHOTOKJIETOYHBIX XUBOTHBIX. HapyxHblii W BHyTpeHHuW ckener. CTpoeHue u
THUIIBI COEJUHEHUS] KOCTEN.

JIBrokeHue  OpraHusMoB.  JIBHKEHUME  OJHOKJIETOYHBIX  OPraHU3MOB:
amMEOOUTHOE, KTYTUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PaCTEHHI:
TPONU3MBl M HACTHM. JIBM)KEHHE MHOIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MbllIeyHas cucreMa. Pediiekc. CkeneTHble MBIIIIBI U UX padoTa.

IIutanne opranusmoB. Iloryomenue BOABI, YIVIEKHCIOIO rasa W
MUHEPAJIBHBIX BEIIECTB pacTeHusAMH. lIuraHue XUBOTHBIX. BHyTpumosiocTHOE U
BHYTPUKIIETOYHOE NUIIeBapeHue. lIuTaHne NMO3BOHOYHBIX XUBOTHBIX. OTHEnbI
NUIIEBAPUTENBHOIO TpakTa. IllnmeBapurenbHble kenesbl. [lnmmeBaputenbHas
CUCTEMA YEJIOBEKaA.

Jpixanue opranu3mMoB. JIpixanue pacteHui. Jlpixanue >xuBOTHBIX. JJuddy3us
ra3oB 4epe3 MOBEPXHOCTh KiIeTKU. KoxkHoe apixaHue. JlpIXxaTeinbHasi IOBEPXHOCTb.
KabepHoe u nérouHoe apixaHue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX M YEJIOBEKA.
OBOJIIOLIMOHHOE ~ YCIOKHEHUE CTPOEHUS JIETKMX TO3BOHOYHBIX KMBOTHBIX.
JpixarenbHas cucTeMa YeloBeKa. MeXaHW3M BEHTWIALMM JETKUX Yy ITUL U
MIIeKoNUTaomuX. Perymnsmus npixanus. JpixarenbHble 00bEMBI.

TpaHCIIOPT BEIIECTB y OPraHU3MOB. TpPaHCIOPTHBIE CUCTEMBI PACTECHHIA.
TpancropT BemecTB y KUBOTHBIX. KpOBEHOCHass cucrema M €€ Oprasbl.
KpoBeHocHass cucTteMa IIO3BOHOYHBIX JKMBOTHBIX U 4enoBeka. Cepaue,
KPOBEHOCHBIE cOCylIbl M KpoBb. Kpyru KpoBooOpallieHus. DBOJIOLUOHHbBIE
YCIIO’KHEHHUSI CTPOEHHUSI KPOBEHOCHOM CHUCTEMBbI MMO3BOHOYHBIX KMBOTHBIX. PaboTa
ceplla v €€ peryJisius.

Beigenenne y opranu3mMoB. Beimenenue y pacteHuil. Beimenienue y
KUBOTHBIX. CoKparurenbHble Bakyonau. Opranel BblaeneHus. PuibTpanus,
CeKpelrsi U 00paTHOE BcachlBaHME KaK MEXaHM3Mbl pabOThl OPraHOB BbBIACIICHUSI.
CBs13b MOJIOCTH T€JIa C KPOBEHOCHOM W BBIICIUTENIBHON cucTemMamMu. Beiaenenue y



MMO3BOHOYHBIX JKHBOTHBIX M uejoBeka. [louku. CTpoeHne u (QpyHKIIMOHUPOBAHUE
Heppona. OOpa3zoBaHHe MOYH Y U€IOBEKa.

3ammTa y OpPraHu3MOB. 3allldTa y OJIHOKJIETOYHBIX OpraHu3mMoB. CHOpHI
OakTepuil M UHUCTHI MNPOCTEHINIMUX. 3alUTa Yy MHOTOKJIETOYHBIX pacTEHUM.
Kyrukyna. CpeacTsa macCUBHOM M XMMUYECKOW 32U Thl. DUTOHIUBI.

3ammTa y MHOTOKJIETOUYHBIX >KUBOTHBIX. [IOKpOBBI M WX MPOU3BOAHBIC.
3ammuTa opranu3Ma ot Oojne3Hed. UMmyHHas cucteMa uenoBeka. KiietouHblil u
I'YMOpaJbHBI HUMMYHHUTET. BpOXIEHHBIM W TPUOOPETEHHBIM crerudUIecKuii
UMMYyHUTET. Teopus KioHaNIbHO-celaekTuBHOro ummynutera (I1. Dpnux, ©. M.
bepuer, C. Tonerasa). BocnanuTtenbHble OTBETHI OPraHU3MOB. Posib BpOKIEHHOTO
UMMYHUTETA B PAa3BUTUU CHCTEMHBIX 3a00JI€BaHU.

PazgpaxxumocTte ¥ perysinus |y OpramusmoB. Pazgpaxumocts y
OJHOKJICTOYHBIX OpraHu3MoB. Takcucel. Pa3gpaxuMocTs u  peryiasauus y
pacteHuii. PocToBble BenecTBa U UX 3HAYCHHUE.

HepBHasi cucrema u pediekTopHas peryisius y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTHEIbl. DBOJIOLUOHHOE YCI0KHEHUE CTPOEHUS HEPBHOW CUCTEMBI
y JKUBOTHBIX. OTIIEeNbI TOJOBHOTO MO3ra MO3BOHOYHBIX JKMBOTHBIX. Peduiexc u
pedrnexTopHas ayra. be3ycinoBHbIe U yCIOBHBIE pE(IEKCHI.

['ymopanpHas perynsiuus W 3HAOKPUHHAs CHCTEMA KMBOTHBIX U YEJIOBEKA.
JKenespl HSHOOKPMHHONW CHUCTEMBI M WX TOPMOHBL JleliCTBHE TOPMOHOB.
B3auMoCBA3bp HEPBHOW M SHIOKPUHHOW cucTeM. [ umoTtanmamo-runoduiapHas
CUCTEMA.

JlemoHcTpanuu

[Toptper: U. 11. [1aBnos.

Tabmuupl U cxembl: «OIHOKJIETOUYHBIE BOJOPOCIH», «MHOTOKIETOYHBIC
Bojopocim», «bakrepumn», «lIpocrenimme», «Opranbl HIBETKOBBIX PAacTEHUN,
«CuctemMbl OpPraHoB TMO3BOHOYHBIX JKHBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «Tkanu pactenumit», «KopueBbie cuctembly, «CTpoeHHE CTEOIs,
«CTpoeHue JNHCTOBOM IUIACTUHKM», «TKaHM KMBOTHBIX», «CKEIET 4YeloBEKay,
«IImmeBapurensHas cucrema», «KpoBeHocHass cucrema», «JlpixarenbHas
cucrema», «HepBHas  cucrema», «Koxa», «Mplmeunas  cucremay,
«BprgenurenbHas cucteMa», «HIOKPUHHAS cucTemay, «CTpOEHHE MBIIIIbD,
«mmynurer»,  «Kuiieuynomonoctusle»y, «CxeMa  MUTaHUS  PACTECHUNY,
«KpOBEHOCHBIE CHCTEMBI IO3BOHOYHBIX JKUBOTHBIX», «CTpPOEHHE TUAPHDY,
«Ctpoenue minaHapumn», «BHyTpeHHee CTpoeHne HOKIEBOro uepBsi», «HepBHas
cuctema peioy, «HepBHas cucrema ssrymkw», «HepBHas ~— cucrtema
npecMbikatomuxcs», «HepBHas  cuctema  ntumy, «HepBHas — cuctema
MJIeKOTUTaromux», «HepBHas cuctema yenoBeka», «Pedmaexcy.



OOopynoBaHHe: CBETOBOM MHMKPOCKOIN, MHUKpPOIpenaparbl OAHOKIETOYHBIX
OpraHMW3MOB, MUKPOIpPENapaTbl TKAHEH, PAaKOBUHBI MOJUIIOCKOB, KOJUJIECKIIMU
HACEKOMBIX, UIJIOKOXXHUX, UBbIC AK3EMIUIIPbl KOMHATHBIX PACTEHUM, repOapuu
pacTeHWil pa3HbIX OTAEJOB, BIAXHBIE Npenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJIET YEJIOBEKa,
000pyTOBaHUE JJISl IEMOHCTPALMU TTIOYBEHHOTO U BO3YIIHOTO MUTAHUS PACTCHHIA,
pacieruieHus Kpaxmana U OeNKoB 1o 1eicTBUEeM (epMEeHTOB, 000pyI0BaHUE AJIs
JEMOHCTPALUK OMBITOB N0 U3MEPEHUIO )KU3HEHHOW EMKOCTH JETKHUX, MEXaHU3Ma
JbIXaTENbHBIX JBUKEHUM, MOJIEIIM TOJIOBHOTO MO3ra Pa3JINYHbIX )KUBOTHBIX.

JlaGoparopHasi pabora «/3ydeHrue TKaHEe paCTCHUIN».

JlaGopaTopHasi padora «/3yueHne TKaHel >KUBOTHBIX Y.

JlabGopaTopHasi padora «3yueHne opraHoB IIBETKOBOI'O PACTCHHUS.

Tema 10. PazmHokeHUe U pa3BUTHE OPTaHU3MOB

®opMbI pa3MHOKEHHS OpPraHu3MoOB: Oecriosnoe (BKIJIOYas BEreTaTUBHOE) U
noysioBoe. Buael  0ecronoro  pa3MHOXEHHUS:  IOYKOBAHHME,  CIOPYJSALUA,
(dbparmMeHTanus, KIOHHPOBaHUE.

[TomoBoe pa3zmuoxkeHue. [lonoBele kieTkn, Wik rameTtsl. Meino3. Craaun
Mmeiio3a. [loBenenne xpomocoM B meio3e. Kpoccunrosep. bronorndeckuii cMbIci
Melo3a W IOJIOBOrO Imporecca. Melo3 M ero MeCTO B JKU3HEHHOM IMKJIE
OpraHU3MOB.

[IpenzaponeiieBoe pasBurue. ['amerorenes y suBOTHBIX. [10J10BBIE KeENE3bI.
OOpazoBaHue U pa3BUTHE MOJNOBBIX KiIeTOK. CiepMaToreHes u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBOpeHHEe U SMOPHUOHAIIBHOE Pa3BUTHE JKUBOTHBIX. CroCOOBI
OIUIOIOTBOPEHMS: HApYy ) HOE, BHyTpeHHee. [lapTeHorenes.

NuauBuyabHOE pa3BUTHE OPraHU3MOB (OHTOreHE3). DMOPHOJIOTHS — HayKa
O Pa3BUTUHU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTIOSUL.
Konyenyuss mopgocenos u moodenu mopghoeenesa. Cragun >MOpHOreHe3a
KUBOTHBIX (Ha mnpumepe Jsarymku). JpoOnenwe. Tumbl  apoOieHus.
Jlemepmunuposannoe u HedepmuHuposannoe Opobaenue. bnacmyna, munvl
onacmyn. OCOOCHHOCTH JPOOJICHUST MIIECKONMUTAIOUIUX. 3apOJABIIICBBIC JUCTKU
(racTpynsinus). 3aKiajKa OpraHOB M TKaHEW U3 3apO/JIbIIIEBBIX JIUCTKOB. B3anmHuoe
BIUSIHAE 4YacTell pa3BUBAIOIICTOCSA 3apojpllia (IMOpPHUOHAIBHAS WHIYKIIHS).
3aknajka IUTaHa CTPOEHHMS SKMBOTHOTO KakK  pe3ysibTaT  HEepapXUUYECKHUX
B3aMMOJICUCTBUII TE€HOB. BiusHue Ha 5MOpHUOHANBHOE pa3BUTHE Pa3TUUYHBIX
(bakTOpOB OKpPY>KAIOIIEH CPEIbI.

Poct u pasButne xuBOTHBIX. [locTamOpuoHanpHBIA mepuoa. llpsmoe wu
HempsiMoe pa3BuTue. PaszBute ¢ wmetamopdo3oM y O€CMO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. buHojiormdyeckoe 3Haue€HHE MPSMOTO0 U HEMNPSIMOTO



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

PasMHoxeHne u paszputue pacteHuil. ['amerodutr u cropodur. Meiio3 B
KU3HCHHOM TMKJIe pacTeHuil. (OOpa3oBaHue crmop B TMporecce Menosa.
['ameTtorenes y pacteHud. OIUIOAOTBOPEHWE M Pa3BUTHE PACTUTEIBHBIX
opraHu3MoB. J[BoiiHOE OIJIOJIOTBOPEHHE Y IBETKOBBIX pacTeHuil. OOpa3oBaHue U
pa3BUTHE CEMEHU.

MexaHu3MBbl pETYISLIUA OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.

JleMoHCTpanun

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

Tabmuubr u cxembl: «BereratnBHoe pasMHOxkeHUe», «Tumbl OGecrosoro
pa3MHOXKEHUD», «Pa3MHOXKEHUE XJIAMUIOMOHAb», «Pa3MHOMXEHHE SBIIICHBI»,
«Pa3MHO)eHuEe AP, «Menosy, «XpoMocoMbly, «l'amerorenesy», «CTpoeHue
ANIEKIETKH W criepMaTo3oniay, «OCHOBHBIE CTaAuU OHTOreHe3a», «lIpsmoe u
HENpsAMOe pasButhe», «PaszButne Manckoro xyka», «PasButue capaHum»,
«Pa3BuTne nArymkw», «JIBOMHOE OIIONOTBOPEHHE Y LIBETKOBBIX PACTECHUN»,
«CTpoeHue cemMsiH OJTHOJIOJIbHBIX U JBYIOJIbHBIX PACTCHUIN», «KU3HEHHBIN LMK
MOPCKOM  KamyCTbD», <«JKM3HEHHBIM UHKI MXa», <« KHU3HEHHBIA  IUKI
ManopOTHUKA», « KU3HEHHBIN LIUKII COCHBDY.

O6opyioBaHHEe: CBETOBOM MHUKPOCKON, MHUKPOMpENapaThl SHIEKIECTOK U
CIIEpMaTO30U10B, MOJENb «L MK pa3BUTHS JIATYILIKID.

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

IIpakTuyeckast padora «BrpisiBieHME NOPU3HAKOB CXOACTBA 3apOJbILICH
MTO3BOHOYHBIX )KUBOTHBIX.

JlaGopaTtopnass padora «CTpoeHHE OpraHoB Pa3MHOKEHHUS BBICIINX
pacTeHu».

Tema 11. I'eneTuka — Hayka O HaCJeACTBEHHOCTH ¥ HM3MEHYHMBOCTH
OpPraHu3MoB

Hcropust cTaHOBIEHUS W pa3BUTHS TEHETUKWM Kak Hayku. Pabotel T
Mengens, I'. ne @puza, T. Moprana. Poinp 0T€4eCTBEHHBIX YYEHBIX B Pa3BUTUHU
reHetuku. Pabotel H. K. KonbsuioBa, H. 1. BaBunora, A. H. benosepckoro, I'. /1.
Kapnieuenko, FO. A. ®ununuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHbBIE TEHETUYECKHUE MOHATUS U CUMBOJIBL. | OMOJIOTMUHBIE XPOMOCOMBI,
aJuieJIbHbIe TE€HbI, AJIbTEPHATUBHBIE NPU3HAKUA, JOMUHAHTHBIA U PEUECCUBHBIN
MPU3HAK, TOMO3UTOTa, TETEPO3UTOTA, YUCTAS JIMHUSI, THOPHUIBI, TEHOTHII, (DEHOTHII.



OCHOBHBIE ~ METOABI  TCHETHKW: THOPUIOJOTHYECKUN,  ITMTOJOTUYECKHM,
MOJIEKYJISAPHO-TEHETUYECKHM.

JleMoHCTpanun

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

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

Jlabopatopuass paGora «Jlpozoduna Kak OOBEKT T€HETUYECKHX

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

ennHoo0pa3us THOPUIOB MepBoro nokojeHus. [IpaBuno nomuHrpoBanus. Bropoii
3aKOH MeHaens — 3aKOH pacLICIUICHUs IPU3HAKoB. LluTosiormueckre OCHOBBI
MOHOTHOPHUIHOTO CKpeluBanus. ['unoresa 4ucToTh ramer.

AHanmsupyroniee ckpemmBanne. [[poMeXyTOUHBIA XapakTep HACIeIOBaHMUS.
Pacuierienre mpu3HaKkoB MPY HEMOJIHOM JOMUHUPOBAHUH.

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

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

['eHeTuka nojila. XpoMOCOMHBIM MEXaHU3M OIpPEAEIEHUs moia. AYTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII M TIeTeporamMeTHbId I0J. ['eHeTnueckas
CTPYKTYpa IOJOBBIX XpoMocoM. HacnenoBanue nmpu3HaKkoB, CHETUIEHHBIX € ITOJIOM.

['enoTun kak uenoctHas cucrema. [neroTponust — MHOKECTBEHHOE JECUCTBUE
reHa. MHOXECTBEHHBIM aJuleu3M. B3anMOAEHCTBUE HEaUIEIbHBIX TI'E€HOB.
KommniementapHocts. Onuctas. [lonmumepus.

['eHETMYECKUIT KOHTPOJIb PAa3BUTHS PACTEHUM, >KUBOTHBIX W 4YEJIOBEKA, a
Takke (PU3NOJIOTUUYECKUX TMPOLECCOB, TMOBEJACHUS M KOTHUTUBHBIX (DYHKIUA.
['eHeTHUeCKEe MEXaHU3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJICUCTBUS «XO35MH
— Tapa3uT» U «XO3IMH — MHUKpOOMOM». ['eHeTHdyeckrne acmeKThl KOHTPOJS H
W3MEHEHHS HACJIEICTBEHHON MH(OPMAITUU B TTOKOJICHHUSIX KJIIETOK U OPTaHU3MOB.

JdeMoHcTpanuu

IToptpersl: I'. Mennens, T. Mopras.

Tabmuibr u cxemsl: «llepBoiii 1 BTOpOil 3akoHbl Menaens», « Tpetuii 3akoH
Mennens», «AHanu3upymooliee CcKpelmuBaHue», «HemomHoe aOMUHUpPOBaHHEY,
«CrerieHHOE HacJeIoBaHWE TPU3HAKOB Yy Jpo30duibl», «l'eHeThka TmoJiay,



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

O6opynoBaHue: MOJENb JJisl JIEMOHCTpPAllMM 3aKOHOB  €IMHO00pa3us
rUOpHUIOB TIEPBOTO TOKOJICHUS M PAcCHICIUICHUS MPU3HAKOB, MOJEIb s
JIEMOHCTpAllUM 3aKOHA HE3aBUCHMMOTO HACJIEAOBAaHMUSI TMPU3HAKOB, MOJEIb JJIA
JIEMOHCTpAllMM CLEIJICHHOTO HACIEIOBaHUs MPU3HAKOB, CBETOBOM MHKPOCKOIL,
MUKpornpenapar: «JIpozodumnay.

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

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

Tema 13. 3aK0OHOMEPHOCTH U3MEHYHUBOCTH

B3aumoneiictBue reHoTHMIIA W cpeabpl Ipu  dopMupoBaHMU (peHOTHIA.
N3MeHYnBOCTh MpU3HAKOB. KauecTBEHHbIE M KOJUUYECTBEHHBIC NMPU3HAKU. BUib
W3MEHUYMBOCTH: HEHACIICACTBEHHAS U HACJICACTBECHHAS.

Mopaudukanuonnass U3MEHYMBOCTh. Ponb cpeasl B (OpMUpPOBAHUU
MOAM(PUKALMOHHON M3MeHYnBOCcTH. HopMa peakuuu mnpusHaka. BapuanmoHHBIN
psan u BapuarnmonHas kpuBas (B. Horanncen). CpoiicTBa MOIu(UKAITMOHHON
W3MEHYMBOCTH.

['eHoTHNIMYECKass M3MEHUYMBOCTh. CBOMCTBA T€HOTUIHNYECKON N3MEHYMBOCTH.
Buapl reHOTUITHYECKON N3MEHYMBOCTH: KOMOMHATUBHAS, MyTallMOHHAS.

KomOuHaTuBHAas W3MEHYMBOCTH. MeW03 W TIOJIOBOM IPOIECC — OCHOBA
KOMOWHATUBHON M3MEHUYNBOCTH. POJIb KOMOMHATUBHON M3MEHUYNBOCTHU B CO3MaHUU
TeHETUYECKOr0 pa3Hoo0pa3us B Mpejieax OJTHOr0 BUA.

MyTanmonHass M3MEHYMBOCTh. BuUIBI MyTalnuii: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  WHAYUUMPOBAHHBICE MyTaluHh. SOepHbIe W
UTOIUIa3MaTuYeckue myTtanuu. CoMaTUYEeCKUE U TOJIOBble MyTaluu. IIpuyunHbI
BO3HUKHOBEHUS MyTalmuid. MyTareHbl W WX BIHWSHUE Ha OpPraHUu3MBL.
3aKOHOMEPHOCTH MYTAIMOHHOTO TMPOIecca. 3aKOH TOMOJIOTMYECKUX PSIIO0B B
HacienctBeHHoM u3MeHunBoctu (H.W. BaBunoB). BHesnepHas M3MEHYMBOCTH U
HACJIEJCTBEHHOCTb.

Onueenemuxa U INUSEHOMUKA, PONb  dNUSEHEMUYECKUX (HaKkmopos 8
HACNe008aHUU U UBMEHYUBOCMU (DEeHOMUNUYECKUX NPUSHAKOB Y OP2AHUMOB.

JdemoHcTpanuu

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

Tabmuet u cxeMbl: «Buasl  u3MeHUMBOCTHY», «MoauduKamoHHas
U3MCHYHUBOCTHY, «KomOnHaTnBHas U3MCHYHUBOCTHY, «Meiosy,
«OmnoaoTBopeHuey, «I eHeTnueckue 3a00JIeBaHUS YeI0BEeKay», « Bumbl myTammiiy.



ObopynoBaHue: *KUBble U repOapHbIe 3K3eMIUISIPbl KOMHATHBIX PAaCTEHUH,
pucyHku (dpotorpadgum) >KUBOTHBIX C PA3TMYHBIMH BUIAMH H3MEHUYHUBOCTH.

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

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

Tema 14. I'eHeTHKa YesiOBeKa

Kapuotun uvenoBeka. MexnyHapoaHas MporpaMma HCCIEIOBAaHUS T€HOMaA
yenoBeka.  MeToabl  M3y4YeHUs ~ TEHETMKH  YEJIOBEKAa:  I'€HEaJOTMYECKUU,
OJIM3HEIOBEIH, IIMTOr€HETUYECKU, MOMYJISALIMOHHO-CTATUCTUYECKHU,
MOJIEKYJISIPHO-T€HETUYECKH M. CoBpemeHHOE ONPEAEICHUE TE€HOTHIIA:
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[TI[P-ananu3a. HacnencTBenHbie 3a001eBaHus YelloBeKa. | '@HHbIE U XPOMOCOMHBIE
OoJsie3HU dYenoBeka. boyie3HW ¢ HACENCTBEHHOM MPEeapacioyioKEHHOCTHIO.
3Ha4YCHUE MEAUIMHCKOW T€HETHKHA B MPEAOTBPALICHUU U JICYEHUH N€HETUYECKUX
3a00JieBaHUI 4YelioBeKa. MeauKOo-reHeTUueckoe KOHCYJIbTUpoBaHUE. CTBOJIOBBIC
KJIETKU. [IoHSATHE «T€HETHYECKOTO Tpy3a». ITUUYECKUE aCHEKThl UCCIEAOBAHUN B
00JIaCTH peITaKTUPOBAHUS T€HOMA M CTBOJIOBBIX KIIETOK.

['enetnueckue (HakTOpbl TOBBIIIEHHOW YYBCTBUTEJIBHOCTH YEJIOBEKA K
(bU3MYECKOMY U XMMUYECKOMY 3arps3HEHUIO OKpY»Karolen cpeanl. [ eHeTnyeckas
IIPEIPACIIOIOKEHHOCTD YEJIOBEKA K ITaTOJIOTUsIM.

JlemoHcTpanuu

Tabmuubl u cxembl: «Kapuotun denoBeka», «MeToapl U3yuyeHUS T€HETUKH
yesjoBekay, «I'eHeTnueckue 3a001€BaHUs YEJIOBEKay.

IIpakTnuyeckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHOWY.

Tema 15. Cesrekuusi OpraHu3zMoB

JlomecTuKanuss W CEJEKUHUs. 3apOKICHUE CENEKIMH U JIOMECTUKALIMH.
VYuenne H. W. BaBunoBa o IleHTpax mNpoOUCXOXIEHUS W MHOrooOpasus
KYJbTYPHBIX pacTeHUil. Ponp ceneknuy B CO3JaHUM COPTOB PACTEHUH U TMOPOJ
*KkuBOTHBIX. CopT, mopoaa, ITaMM. 3aKOH TOMOJIOTUYECKUX PSIIOB B
HaciaeAcTBeHHOM wm3MeHuMBocTHh H. WM. BaBunoBa, ero 3HadeHue i
CEJICKITMOHHOM PabOTHI.

Metoasl cenekImoHHOM paboThl. MCKycCTBEHHBIM OTOOp: MacCOBBIM WU
VHIUBUIYaJIbHBIN. Oransl KOMOMHAITMOHHOU CCJICKIIHH. HcneiTanue
npousBoauTeNied MO MOTOMCTBY. OTOOp MO TEHOTHIY C TIOMOIIBIO OIICHKH
dbeHoTuna MOTOMCTBA U OTOOP MO TEHOTHUITY ¢ moMoIbio aHanu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ  CEJEKIMOHHOM  paboThl.
PanuanMOHHBIN U XUMUYECKUNW MyTareHe3 Kak UCTOYHUK MyTalUN y KYJIbTYPHBIX



dbopm opranu3moB. Vcmonb30BaHME TEHOMHOTO PEIAaKTUPOBAHUS W METOIOB
pexomOuHaHTHBIX JIHK 11 moyueHns ucXoJHOTO MaTepuaa Jijisl CEeKIUH.

[Tomyuenue MOJTUTLIIOUIOB. BryTtpuBnnoBas THOpUIN3AIINS.
bnu3kopoACTBEHHOE — CKpeliuBaHWe, WiIM  uWHOpuauHT.  HepojcTBeHHOE
CKpellliBaHue, WM ayTOopuauHr. ['erepo3uc u ero mnpuuuHbl. Mcmons3oBaHue
rerepo3uca B cenekiuu. Otnanénnas rudpunuzanus. [Ipeogonenue Oecruiogus
MEKBHUJAOBBIX THOPUAOB. JIOCTUKEHUS CEIEKIINU PACTEHUIN U )KUBOTHBIX. «3eéHast
PeBOIIOYUAY.

CoxpaHeHHE U M3YYECHHE T'€HETUUYECKUX PECYpPCOB KYJIbTYPHBIX PACTECHUU U
WX JUKAX  pOJAWYed ISl CO3/JaHUS  HOBBIX COPTOB W THOpPHUIOB
CEIIbCKOXO3SIMCTBEHHBIX  KYJbTYp. M3yuenue, coxpamenue u ynpasieHue
2EHEeMUYECKUMU pPecypcamu CenbCKOXO3AUCTNBEHHBIX U NPOMBICIO8LIX HCUBOMHBIX
8 Yensax YIAyHueHus Cyuecmayrouux u co30aHus Ho8blx Nopoo, TUHUL U KPOCCO8, 8
MOM uuUcle C NPpUMEHEHUEM COBPEMEHHbIX Memo008 HAYUHbIX UCCAe00B8AHUIL
nepeoosuvlx uoell U NePCneKmu8HbLX MexHON0ULL.

JleMoHCTpauumn

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

Tabnuibl u cxembl: «L{eHTpBI TPOUCXOXKIECHUS U MHOTO00Pa3usi KyJIbTYpPHBIX
pacTeHui», «3aKOH T'OMOJIOTMYECKUX PSIAOB B HACIEACTBEHHOW M3MEHYMBOCTHY,
«MeTtoapl cenekiuny, «Otnanéunas rTudbpuauzanus», «MyTtarenesy.

JlabopaTopHnasi padora «/3yueHrne cOpTOB KyJIbTYpHBIX PACTEHUN U TIOPOL
JIOMAIITHUX KUBOTHBIX).

JlaGopaTopHasi pabora «/3ydeHrne METOA0B CEJICKIIUN PACTEHUI.

IIpakTnuyeckas padora «lIpuBnBka pacTteHuN».

IKcKypcusi «OCHOBHBIE METOIbl U JOCTHUKEHHSI CEJIEKIIMU PACTEHUU U
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIIHIO, IJIEMEHHYO bepmy,
COPTOUCTIBITATELHBIM YYaCTOK, B TEIUIMYHOE XO35WCTBO, B J1TAOOPATOPHUIO
arpOyHUBEPCUTETA WJIM HAYYHOTO LICHTPA)».

Tema 16. BuorexHo10rust U CHHTETHYECKAsI OMOJIOT S

OOBEKTHI, HCHOJIb3yeMble B OWOTEXHOJIOTHMH, — KJIETOYHBIE U TKAHEBBIC
KYJBTYPBbI, MUKPOOPTaHU3MBI, ux XapaKkTepUCTHUKA. TpaguumonHas
OMOTEeXHOJIOTHSI:  XJIeOOMeUeHne, TMOMYyYeHUE KHCIOMOJIOYHBIX IMPOIYKTOB,
BUHOAEnne. Mukpoouonoruueckuii cuntre3. OOBEKTbl MHUKPOOHOJOTMYECKUX
texHosorui. [IpousBoacTBO O€/ika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3nanue TEeXHOJIOTMIl U MHCTPYMEHTOB IEJIEHAINPABICHHOTO M3MEHEHUS U
KOHCTPYUPOBAHUSI TEHOMOB C IEJIbIO MOJYUYEHUS] OPraHU3MOB U UX KOMIIOHEHTOB,
CoJiep KaIluX HE BCTPEUAIOIINECS B IPUPOIC OMOCUHTETHYECKHUE Y TH.



Kierounass unxeHepus. MeToapl KynbTypbl KJIETOK M TKAaHEW PACTECHUM U
#KUBOTHbIX. Kpuobanku. Comarnueckas ruOpuau3anmuss U  COMATHYECKHI
sMOpuorene3. lcnonb3oBaHue ramiouoB B CeleKUMH pacTteHuil. [lonyuenue
MOHOKNIOHANbHBIX anmumein. Hcnonv3zosanue MOHOKIOHAIbHBIX U NOAUKIOHATbHBLX
anmumen 6 MmeouyuHe. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKoHCTpyKIus
AWLEKIIETOK U KJIIOHWPOBAHUE JKUBOTHBIX. METOA TpPaHCIUIAHTALMHU SAECP KIIETOK.
Texnonozuu 0300po6IeHUs, KYIbMUGUPOBAHUS U  MUKDOKIOHAILHO20
DPA3MHONCEHUSL CENbCKOXO03AUCMBEHHBIX K)IbMYP.

XpoMOCOMHass W TE€HHas WHXKeHepus. VICKyCCTBEHHBIM CHHTE3 TE€Ha H
koHcTpyupoBanue pekomouHanTHbIx JIHK. Co3z0anue mpanceennvix opeanuzmos.
JlocTmkeHrnss YW NEPCHEKTHBBI  XPOMOCOMHOM W TI'€HHOM  MHXECHEPUH.
DKOJIOTUYECKHE U 3TUYECKUE MTPOOJIEMBI T€HHON MHXKEHEPUU.

Menunuackue OuotexHonoruu. [loctrenomuas nudposas meaununa. [11P-
JUarHocTuka. MeraOOJOMHBIM aHajau3, TEeHOLIGHTPUYECKUM aHaliu3 MpoTeoMa
YyeJaoBeKa JUIsl OLUEHKM COCTOSIHHS €ro 310poBbs. VICHOJIb30BaHHME CTBOJIOBBIX
KieTok. TapretHas Tepanusi paka. 3D-OmowmHkeHepus i pa3pabOTKU
(yHIaAMEHTAIBHBIX OCHOB MEIUIMHCKUX TEXHOJIOTHMM, CO3AaHMS KOMILIEKCHBIX
TKaHEW COYETAaHHUEM TEXHOJOTUH TPEXMEPHOTO OMONPHUHTUHIA U cKapQosauHra
JUISL peLIeHUs 3a/1a4 IEPCOHATIU3UPOBAHHON MEIHUIIVHBI.

Co3nanue BEKTOPHBIX BaKIMH C IEJbI0 O0ecreueHus] KOMOMHUPOBAHHOU
3amuThl OT Bo3Oyauteneid OPBU, ycTaHOBieHHE MOJIEKYJSPHBIX MEXaHU3MOB
¢ynkuonnposanus PHK-coneprkammx BUPYCOB, BBI3BIBAIOIIUX OCO0O OMNAacHbBIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JlemoHcTpanuu

Tabmuupl u cxemsbl: «Mcnoap30BaHEe MUKPOOPTAHU3MOB B MPOMBIIIJIEHHOM
IPOU3BOJCTBEY, «KileTouHas nHxkeHepus», «I eHHass HUHKEHEPUs».

JlaGopaTopHasi padora «/3yueHne 00beKTOB OMOTEXHOJIOTUM.

IIpakTnueckas padora «llonyyeHre MOJTOYHOKUCIBIX TPOLYKTOBY.

IKCKypcusi «bHOTEXHONOTMS — BaXHEWIas IPOU3BOJAUTENIbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE MMPOU3ZBOJICTBO)Y.

11 KIIACC

Tema 1. 3apoxaenne m pa3BUTHE IBOJIOIHOHHBIX MPeEACTABJIEHHH B
omosioruu

OpomonmonHas Teopust Y. JlapBuna. Ilpenmnocbuiku BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb U HaydHas aedaTenbHocTh Y. JlapBuHa.

JIBrokynye cuiibl 3BOTIOIIUK BUAO0B 110 Y. JlapBUHY (BBICOKAst HHTEHCUBHOCTD
pPa3MHOXEHHUST OpPraHW3MOB, HACJEICTBEHHAas W3MEHYMBOCTh, Oopnba 3a
CYIIIECTBOBAHKE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).



Odopmienne cuaTeTHYEeCKON Teopun HBomoruu (CTD). Heittpanbhas
Teopust 3Bomounud. CoBpeMeHHas 3BOJIOUMOHHAsA  OuWojorusd. 3HA4YECHHE
HBOJIFOLIMOHHOW TEOPUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHBI MUPA.

JdeMoHCcTpauu

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

Tabmuubr u cxembl: «Cucrema sxkuBoit mnpupoasl (mo K. Jlunuero)y,
«Jlectnunia xuBbIX cymectB (o Jlamapky)», «Mexanusm (opmupoBaHus
NPUCHIOCOOJIEHU y pacTeHuit U KUBOTHBIX (mo Jlamapky)», «Kapra-cxema
MapuipyTa nyremectsus Y. lapsunay, «Haxonku Y. JapBunay, «Dopmbl 00pbObI
3a cymectBoBaHuey, «lloponabl romy6eit», «MHorooOpasue KyJIbTypHBIX (POpM
KarycThl», «[1opojpl JOMaITHUX KUBOTHBIX», «Cxema 00pa30BaHMs HOBBIX BUIOB
(mo Y. J[lapBuny)», «CxeMa COOTHOIICHMS MABIXKYIIMX CHJI OSBOJIOLUI,
«OCHOBHBIE TTOJIOKEHUSI CHHTETUUECKON TEOPUH IBOJTIOLII.

Tema 2. MuKpPoOIBOIIOLHSA U €€ Pe3yJIbTATHI

[Tonynsiuus Kak 3JIeMEHTapHas €IWHULA 3BOTOUUH. COBPEMEHHBIE METOIbI
OLIEHKM TE€HETUYECKOT0 pa3HooOpa3zus M CTPYKTypbl Homyssiuuid. M3meHeHue
reHo(oHa NOMYJALMH KaK 3JEMEHTAPHOE HBOJIIOLMOHHOE SBJIEHHE. 3aKOH
reHeruueckoro paBHosecus [xx. Xapau, B. BaitnOepra.

DneMeHTapHble (aKTOphl (ABUXKYIIME CHJIbI) HBOIIONMH. MyTallMOHHBIHN
npouecc. KomOunatuBHas wu3MeHuMBOCTh. [lpelip TeHOB — ciyvaiiHble
HEHaNpaBJieHHblE M3MEHEHMsI 4YacTOT ayiesned B Homymsiuusax. ODQdext
ocHOBaTend. Iggexm oOymuiniounoco zoprviuwika. CHUdICEHUe 2eHemuiecKo2o
paznoobpazus: npudunsl u cireocmeus. llposenenue s3gpghexma Opeiigha cenog 6
oonvuwux U manvlx  nonyaayusax.  Murpauun.  M3onsuus  mOMyJISLMA:
reorpaduyeckas (mpocTpaHCTBEHHAs), Orogornyeckas (penpoyKTUBHAS).

EctecTBeHHbIil 0TOOp — HampaBisionuii ¢akrop sBoionud. Dopmbl
€CTECTBEHHOTO  O0TOOpa:  JOBWXKYIIMMA, CTAOMIM3UPYIOIIUNA,  pa3pbIBalOLIUI
(zm3pynTuBHbIi). [lomoBoil 0TOOp. BO3HMKHOBEHHE M HBONIOLUS COLUAIBHOTO
MOBEACHUS )KUBOTHBIX.

[Tpucnoco0NeHHOCT,  OPraHU3MOB  KakK  pe3yibTaT  MHMKPOAIBOJIIOLUU.
Bo3HukHOBeHHE ~ MpUCMOCOOTIEHWH y  opranm3MoB.  Apomopdo3bl U
yuanoanantauud. [Ipumepsl npucnocobseHuit y opraHu3mMoB: MOpP(OIOrHYecKue,
busnonornyeckue,  OMOXUMHUYECKHE,  ToBeAeHUYeckue.  OTHOCHUTEIBHOCTD
IPUCTIOCOOIEHHOCTH OPraHU3MOB.

Bun, ero kpurepum u cTpykTypa. BumooOpazoBaHue Kak pe3ynbTar
MUKpOAIBOMIOIMHU. M3omsmus — kimoueBor ¢dakTop BugooOpazoBanus. Ilytu u
CrIocoObI BUJI000pa30BaHMUS: aJJIONaTPUYECKOe (reorpacduueckoe),



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

Mexanu3mbl GOpPMUPOBAHUS OMOJIOTHIECKOTO Pa3HOO0pasHsl.

Ponb  »BONIONMOHHONM OWOJOTMKM B pa3pabOTKE Hay4YHBIX METOOB
coxpaHeHusi 6ropazHo00pasusi. MUKPOIBOMIONUS U KOIBOIIOIMS Mapa3UTOB U UX
X0351eB. MexaHn3Mbl (POPMHUPOBAHUS YCTOMUMBOCTH K aHTUOMOTHKAM H CTIOCOOBI
OOpBLOBI C HEM.

JdeMoHCcTpaIMUA

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

Tabmuupl u cxembl: «MyTanmoHHass HM3MEHYUBOCTHY, «llomynsironHas
CTPYKTypa BuAa», «Cxema mnposBiieHus 3akoHa Xapan—BaitnOepray, «/Ipmwkymine
CUJIbI 3BOJIIOIUNY, «IKOJIOTMYECKAs] M3OJSLMS TMOMYJAIUN CeBaHCKOU (openny,
«l'eorpadmueckass M30JAIUS  JUCTBEHHUIIBI CHOMPCKOM ¥ JIMCTBEHHUIIBI
naypckoi», «llonmynsiiMOHHbIE BOJIHBI YUCIEHHOCTH XUIITHUKOB U KEPTBY», «CxemMa
JIEUCTBUSL €CTECTBEHHOro 0TOOpa», «DopMbl OOpHOBI 3a CYIIECTBOBAHHEY,
«HaycTpualibHbIN MenaHu3M», «KuBble uckonaemsie», «lIokpoBUTEIbCTBEHHAS
OKpacka AKUBOTHBIX», «IIpenynpexnarornias OKpacka KUBOTHBIX ),
«Dusnonornueckue ananranun», «lIpucrnocoOIeHHOCTH OpraHu3sMoB U €€
OTHOCHUTENBHOCTBY, «Kputepuu Buma», «Buabl-nBoitHukn», «CTpyKTypa BuAa B
npupose», «Crnocodrsl BugooOpazoBaHus», «l'eorpaduueckoe BuI000pa3oBaHue
TPEX BUAOB JaHABIIIEH», «IKOJIOIMYECKOE BUI000pA30BAaHUE BUIOB CHHUI,
«ITomumnouasl pacteHuit», «KamyctHo-peneunblii ruOpu.

O6opynoBanue: repObaprun pacTeHUH, KOJUICKIIMM HACEKOMBIX, Uydesia MTHI] U
3Bepeil C MpuUMepaMu pa3IMYHBIX MPUCIIOCOOJICHUH, Yydella MTHIl W 3Bepei
pa3HBIX BHJIOB, TepOapuul pacTeHUN OJM3KUX BUAOB, OOpPa30BaBIIUXCS
Pa3JIMYHBIMU CIIOCOOaMHU.

JlabopaTtopnasi pa6ora «BplsiBIeHHEe W3MEHYMBOCTH Yy OCOOEH OJIHOTO
BHUJI).

JlaGopaTtopnass  paGora  «llpucmocoOneHuss  OpraHu3smMOoB M UX
OTHOCHUTEJbHAs LIEIECO00Pa3HOCTDY.

JlaGopaTtopnass paGora «CpaBHeHHWE BHUJOB MO MOP(POIOrHIECKOMY
KPUTEPUIOY.

Tema 3. Makpo3BoJirouus u €€ pe3yJabTaThbl

MeTtonbl  M3y4deHHS  MaKpOdIBOMIONMHU. [laneoHTonOrmyeckue MeTO[bl
u3ydeHus: HBomrouuu. llepexomubie ¢GopmMbl M (QUIOTCHETHYECKUE  PSAbI
OpPTaHU3MOB.

buoreorpaduyeckue meTonsl uzydeHus: sBostonuu. CpaBHeHUE (QIIOpHI H
dbayHbl MaTepukoB U OCTpOBOB. buoreorpaduueckue obOmactu 3emuu. Bumabi-
SHJEMUKHU U PEITUKTHI.



OMOpPHONOTHYECKHE U CPABHUTEIBHO-MOP(POIOTUUECKUE METOABl MU3yUEHUS
IBONIIOLMHU. ['€HeTMYeCKue MEXaHU3Mbl 3BOJIOLHMH OHTOI€HE3a M IOSIBICHUS
HBOJIIOLMOHHBIX ~ HOBIIECTB. [ 'OMOJOrMYHBIE W  AHAJIOTMYHBIE  OPraHbL.
PynuMentapubsle  opraHbl W aTaBU3Mbl.  MOJEKYISIPHO-TEHETUYECKHE,
OMOXMMHUYECKHE W  MaTeMaTHYEeCKUE  METOJbl  W3Y4YeHUsS  HBOJIIOIUU.
['omonoruunsle reHbl. COBpEMEHHBIE METOAbl MOCTPOEHUS (UIOT€HETUYECKHUX
JI€PEBBEB.

XPpOMOCOMHBIE MyTallUH U 3BOJIFOIUSI TEHOMOB.

OO61mue 3aKOHOMEPHOCTH (MpaBuiia) 3BoJitolMU. [Ipunyun cmenvt yHKyui.
HeobOpatumocTs 3Bomonnu. AfanTuBHas paauanus. HepaBHOMEPHOCTh TEMIIOB
ABOJIFOLIU Y.

JleMoHCTpanun

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

Tabmunpl u cxeMbl: «PUIOTEHETUYECKUIN PAJl JIOMIAAN», «ApPXEONTEPUKC,
«3Bepo3yObie  smiepbl»,  «Creronedanbr»,  «Punnodutey,  «CemeHHbIE
NanopoTHUKW», «buoreorpapuueckue 30HBI 3emun», «peid) KOHTHHEHTOBY,
«Penuktey, «HadanpHble cTaauu 3MOPUOHAIBHOIO PA3BUTUS MO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYHBIE W aHAJOTMYHBIE OpraHby, «PyIHMMEHTHI»,
«ATaBU3MBI», «XpOMOCOMHBIE HAOOpHI 4YeJOBEKa MW IUMNaH3e», «laBHbIE
HaIpaBJICHUS 3BOJIIOIUNY, «O0I1IHe 3aKOHOMEPHOCTH 3BOJIFOLII.

OO6opynoBaHue: KOJUJIEKIIMU, TrepOapuu, MYyJSKH HMCKOIMAEMBIX OCTAaTKOB
OpPraHU3MOB, MYJISKA TOMOJIOTUYHBIX, AHAIOTUYHBIX, PYJAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKIIMN 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 CaMO3apOKICHUS KU3HU U €€ ONpOBEpKeHHE onbITamu .
Penu, JI. Cnannannanu, JI. [1actepa. [IponcxoxaeHue >xu3Hu 1 aCTPOOHOIIOTHA.

OcHOBHBIE JTaIlbl HEOPTraHUYECKON 3BOJIIOLIUM. [InanerapHas
(reonmoruueckasi) SBOJIOINUSA. XHUMHUYECKass OHBOJIONMSA. AOUOTEHHBIM CHHTE3
OpraHnyeckux BemecTs n3 Heoprannudeckux. Omeir C. Mumrepa m I'. Opm.
OOpazoBanue mnonMMepoB u3 MoHoMmepoB. KoarnepsatHas rumnoresa A. M.
Omnapuna, TMnoTe3a nepBudHOro Oynpona Jx. XomnaeitHa, reHeTUYECKasi TUIOTE3a
I'. Ménnepa. Pubosumsl (T. Yek) m rumoreza «mupa PHK» V. T'mnbepra.
dopMupoBaHuE MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

Hctopust 3emuin U Meroabl €€ wu3ydeHHs. VIckomaemble OpPraHMYECKHE
octaTkd. ['eoxponosoruss u e€ wMeroapl. OTHOCUTENbHasE U aOCOIIOTHAsS
reOXPOHOJIOTHs. ['€0XpOHOIOrHYEeCcKast IKaJIa: 30HBI, 3Pbl, HEPHOBI, SITOXH.



HauvanbHble 3Tanbel opraHudecko »HBoMoUMH. [losBiIeHHE W 3BONIOLMSA
MEPBBIX KJIETOK. JBOMIONUA MeTabonm3Ma. BO3HUKHOBEHHE TEPBBIX HKOCHUCTEM.
CoBpemeHHbIe MUKPOOHBIE OMOIIJIEHKU KaK aHaJOT MEepPBbIX Ha 3emiie COOOIIECTB.
CrpomaronuTtsl. [IpokaprOTHI U 3yKapUOTHI.

[IpoucxoxeHue 3ykapuoT (CUMOMOTeHe3). DBOJIIOIIMOHHOE MMPOUCXOKICHHE
BUpPYCOB. [IponcxoxkaeHne MHOTOKJIETOUHBIX OPraHu3MoOB. BO3HUKHOBEHHE
OCHOBHBIX I'pYNI MHOTOKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIE 3Tallbl 3BOJIOLMU BbICIINX pacTeHUu. OCHOBHBIE apoOMOPGO3bI
pactenud. Beixon pacteHuit Ha cymry. [losiBieHHE CIOPOBBIX pPACTEHUH U
3aBoeBaHre uMH cymu. CemeHHble pacTeHus. [IpoHCXOKIEeHHE IIBETKOBBIX
pPaCTCHUMN.

OCHOBHBIC 3Tallbl 3BOJIONHMH JKABOTHOTO Mupa. OCHOBHBIE apOMOP(O3bI
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX
tunoB. [lepBbie XOpAOBBIE KUBOTHBIE. JKH3Hb B BOJAE. DBOJIOLUSA TO3BOHOYHBIX.
[Ipoucxoxnenne ampubuii u pentwimii. [IporcxoxkneHre MIEKONUTAIOMUX U
ntuil. [lpunuun kimodeBoro apomopdosza. OcBoeHHE OECIO3BOHOYHBIMU U
MMO3BOHOYHBIMHU KUBOTHBIMU CYIIIH.

Pasutne xu3HM Ha 3eMje MO 3paM W MepuojaM: apxeu, MpPOTEPO30i,
najgeo30i, Me3030M, KaiiHO30M. OOmas xapakTepucTHKa KiIuMara U
reoJormyeckux mpoueccoB. [losiBIeHME M pacuBET XapaKTEPHBIX OPraHU3MOB.
VYrieoOpa3oBaHue: €ro yCcloBUs U BIUSHUE HAa Ta30BbIi COCTaB aTMOC(EpHI.

MaccoBble BBIMUPAHUSI — 3KOJIOTMYECKHE KPU3UCHI MPOUUIOro. [IpuunHel u
CJIEACTBUS MAacCOBBIX BbIMHUpaHUil. COBPEMEHHBIN 3KOJOTMYECKUN KPHU3UC, €T0
ocobennoctu. [Ipobnema coxpanenusi 6MopasHO0Opa3us Ha 3eMIie.

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

JlemoHcTpanuu

[Toptpetsl: ®. Penu, JI. Cnannanuanwu, JI. ITactep, . 1. Meunukos, A. W.
Omnapun, Ix. Xonaenn, I'. Ménnep, C. Mumnep, I'. IOpu.

Tabnuiel u cxembl: «Cxema onbita @. Penny», «Cxema onbita JI. [lactepa no
M3YUYCHUIO CaMO3apoXKJIeHUsl Xu3HW», «Cxema ombita C. Mwumiepa, I'. FOpuy,
«JTanbl  HEOPraHWYECKOW  3BOMIOUUM»,  «['€OXpOHOJIIOTMYECKass  IIKaJIay,
«HauanpHble 3Tanbl OPraHUYECKO IBOIONUNY, «CxeMa 00pa3oBaHUS IYKApUOT
nyTéM cumoOuorenesa», «Cucrema KuUBOW mpupoabl», «CTpoeHue BHUpPYCay,
«Apomopdo3el  pacteHuit», «PunmoduTh», «OIHOKIETOYHBIE BOJOPOCINY,
«MHOTOKJIeTOUHBbIE BOAOpoCHNY», «Mxu», «llamopoTHukm», «l'onocemMeHHbIE
pactenusi», «Opranbl I[BETKOBBIX pacTeHU», «(Cxema pa3BUTUS KUBOTHOIO
Mupay, «Apomopdossl KUBOTHBIXY», «lIpocteiimmue», «KumedHomnomocTHbeY,
«IInockue 4EPBUY, «YEeHUCTOHOTHEY, «PBIOBIY, «3€MHOBOIHBIEY,



«IIpecmbikaromuecs», «lItuuppy, «Mnekonuraromue», «Pa3Butne xu3HU B
apXeucKou spe», «Pa3BuTHE )KU3HU B MMPOTEPO3OMCKON 3pen», «Pa3sButue )Xu3HU B
IIaJIC030MCKOM 3pe», «Pa3BuThe KU3HU B ME3030MCKOM 3pe», «Pa3BuThe XKu3HU B
KaitHO30MCKOM 3pe», « COBpEMEHHAasl CUCTEMA OPraHUYECKOTO MUPay.

O6opynoBanue: repOapuu pPACTEHUM pa3IMYHBIX OTHAENOB, KOJJICKIIUU
HACEKOMBIX, BIIAKHBIE MPENAPAThl )KUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJUIEKIIUH
WUTJIOKOXKHUX, CKEJEThl IMO3BOHOYHBIX JKMBOTHBIX, Yyyejla NTHULl U 3BEpEW,
KOJUIEKIIMM OKAMEHEJIOCTEM, IOJE3HBIX HCKOMAEMBbIX, MYJBSIKH OPTaHUYECKHUX
OCTaTKOB OPTaHU3MOB.

BupryanbHasa  sga0oparopHas paGora «MopaenupoBaHUE — ONBITOB
Munnepa—tOpu no n3ydeHnro abMOreHHOTO CHHTE3a OPraHMYECKUX COCTUHEHH B
NEPBUYHOI aTMochepe».

JlabopaTtopnasi paGora «/3yueHue M omnHcaHuWE MCKONAEMbBIX OCTAaTKOB
JPEBHUX OPTaHU3MOB).

IIpakTnueckass padora «l3ydueHne OCOOCHHOCTEH CTPOCHUSI PACTECHUI
Pa3HBIX OTAEIIOB).

IIpakTnueckas padora «/3yueHre 0oCOOEHHOCTEW CTPOEHUSI TTO3BOHOYHBIX
YKUBOTHBIX».

Tema S. [IpoucxoxkaeHue 4eji0BeKa — AHTPOIOT eHe3

Pa3znensl u 3agaun aHTPOMOJIOTHU. METOIBI aHTPOTIOJIOTUH.

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

Cx0ACTBO YenoBeKa C )KUBOTHBIMU. CHCTEMATUYECKOE MOJI0KEHUE YETOBEKA.
CBugerenbcTBa  CXOACTBA  YEJOBEKA C  JKUBOTHBIMU:  CPaBHUTEIIBHO-
MOpGOIOTHYECKHE, AMOPHUOJIOTHYECKHE, (hbU310I0r0-OMOXUMHUYECKHUE,
nopeAeHYeckre. OTIMYMS YETOBEKA OT KUBOTHBIX. [IpAMOXOXKIEHUE U KOMIIJIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE rOJOBHOIO MO3ra U BTOPOM CUTHAJIBHOM
CUCTEMBI.

JIBrkymne cuiibl ((akToOphl) aHTPONOreHe3a: OMOJIOrHYecKUe, COllUaIbHbIE.
CooTHoLIeHNE OMOJOTUYECKUX U COLUUATIBHBIX (DAKTOPOB B aHTPOIIOT€HE3E.

OcCHOBHBIE CTaAUM aHTpororeHe3a. PaHHue 4YenoBeKOOOpa3Hbie O00E3bSHBI
(IPOKOHCYJIBI) M PaHHUE TTOHTUIBI — OOIIHE MPEIKH YeIOBEKOOOPA3HBIX 00€3bsH 1
JoJiei. ABCTpaTONUTEKU — JBYHOTHE MpEeAKH Jtofeh. UenoBeK yMenbli, MepBbie
V3TOTOBJICHUS OPYIUM TpyZAa. UenoBek NMpsIMOXOASALIMNA U IEPBBIMA BBIXOJ JIOIEN
3a mnpenensl  Adpuku. YenoBek reipenbOeprckuil — 0oOmME  MPelIoK
HEAHJEPTAJIbCKOTO YEJIOBEKA M YEJIOBEKA PasyMHOro. YenoBeK HeaHAEPTalbCKUN
KakK BHJ JIFOJEH XOJOJHOTO KiMMara. YemoBeK pa3yMHBIM COBPEMEHHOIO THIIA,
JIEHUCOBCKHM 4YEJIOBEK, OCBOCHHME KOHTHHEHTOB 3a mpenenamu Adpuku.
[TasieoreneTrka v najeoreHOMHUKa.



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

UYenoseueckne pacel. I[loHdatue o pace. bosblime pacel: eBpomneouaHas
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUANbHASs),  MOHTOJOUIHAsS
(a3maTcko-aMepuKaHcKas). Bpems u myTu paccelieHHs 4YelnoBeKa IO IJIaHETe.
EnuHcTBO  4yenoBedeckux — pac. HaydyHas  HECOCTOSITENBHOCTh  pacu3Ma.
[IpucnocoOIeHHOCTh YeloBeKa K pa3HbIM YCJIOBHUSIM OKpY)KArolIeH Cpebl.
Bnusnue reorpadguueckoil cpeapl W Apeiida reHoB Ha Mopdosoruio u
(bu3MONOTHIO YeTIOBeKa.

MexauciuIuiMHapHble  MeToAsl B ¢u3mdeckor  (OMOJOTHYECKON)
AHTPOIIOJIOTMM.  OBOJIOLMOHHAs ~ aHTPOIOJIOTMS M MAJIC0aHTPOIIOJIOTUS
YeJIOBEUECKUX NOIMyJsuui. bruoconnaneHble HCCIEeNOBaHUS MPUPOJBI YEIOBEKA.
HccnenoBanre KO3BOTIOLUH OMOJIOIMYECKOr0 U COLMAIBLHOTO B YEJIOBEKE.

JleMoHCTpauumn

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

Tabnunp! 1 cxembl: «MeTo/ibl aHTPONOJIOTUNY, «I 0JIOBHOM MO3I YeIOBEKay,
«YenoBekooOpa3Hble 00€3bAHb, «CKeleT ueIoBeKa M CKEeJeT IIMMIIaH3e»,
«PynuMeHThI 1 aTaBu3MbD), «JIBHKYIIME CHIIBI aHTPOIIOTEHE3A», «IBOJIIIOLIUOHHOE
JIPEBO  4YEIOBEKa», «ABcCTpanonutek», «YenoBek  ymenwli», «YenoBek
IPAMOXOAAIIMIY, «JleHucoBckui yenoBek» «Heanaepranpupn, « KpoMaHbOHIBD,
«IIpenku yenoBeka», «Tarbl HIBOJIFOLUN YEJTOBEKA», «Pachl yenoBeka.

O6opynoBaHue: MYJSDKH — OKaMEHEJIOCTeH, TIPeAMETOB MaTepualibHOU
KyJIbTYphl ~TIPEIKOB YeJIOBEKa, penpoaykuuu (dororpaduu) KapTUH C
MUQOJIOTUYECKUMU U OHOJICUCKUMM CIOKETaMH TPOUCXOXKIACHUS 4YeJIOBEKa,
¢doTtorpaduu HaXOJOK UCKOMAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YeJI0BEKa, MOJIENb
yeperna 4YejJoBEKa M 4epena I[IMMIIAH3€, MOJENb KHUCTH 4YEJIOBEKa W KUCTH
HIMMIIaH3€, MOJEIIA TOPCa MPEAKOB YEIOBEKA.

JlabopaTopnasi padora «M3yueHne o0OCOOEHHOCTEH CTpPOEHHUS CKeJeTa
YEJIOBEKA, CBA3AHHBIX C MPSIMOXO0XKICHUEM.

IIpakTnueckas padora «/3yyeHre SKOJIOrMYECKUX aJalTalNil YeIIOBEKay.

Tema 6. Jxkosorusi — Hayka O B3aMMOOTHOLICHUSIX OPraHU3MOB M
HA/IOPraHU3MEHHBIX CHCTEM C OKPY:KAKOLIeH cpe1oi

3apoxaeHre U pazButue 3kosoruu B Tpynax A. ['ymGonbara, K. @. Pynse,
H. A. Cesepuona, 3. I'ekkens, A. Tencnu, B. H. CykauéBa. Pa3gensl u 3amauun
9K0J0TuH. CBSI3b SKOJIOTUU C IPYTUMH HAyKaMH.



Metoasl sxonoruu. IloneBbie HaOmoOIEHUSA. DKCHEPUMEHTHI B SKOJOTHU:
npupojHble U JabopartopHble. MonaenupoBaHHE B OSKOJIOTMH. MOHUTOPUHT
OKpY’KaIOIIEH CpeIbl: JIOKAIbHBIN, peTUOHATBHBIN U TJI00ATbHBII.

3HaYeHUE DOKOJIOTMYECKUX 3HAHUM i1 YEJIOBEKa. DKOJOTHYECKOE
MHPOBO33pPEHNE KAaK OCHOBA CBS3€HM YENOBEYECTBA C NMpUpoaoi. PopmupoBaHue
HKOJIOTUYECKOM KYJIBTYPbI U SKOJIOTHYECKON IPaMOTHOCTH HACEJIECHUS.

JleMoHCTpanun

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

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

JlaGopaTopHuasi padora «3yuenue METOJ0B AKOJIOTUYECKUX
UCCIICOBAHUI.

Tema 7. Opranusmsl U cpea OOUTAHUS

DKOJIOTHYECKHE (PAKTOPbI U 3aKOHOMEPHOCTH UX naenctus. Kiaccupukanms
HKOJIOTUYECKUX (DAKTOPOB: aOMOTHYECKUE, OMOTHUECKHUE, aHTpOIIOreHHbIe. O0ume
3aKOHOMEPHOCTH AEUCTBUS 3KoJornueckux Qakropos. IIpaBuino muaumyma (K.
[npenrens, 0. JIubux). TonepaHTHOCTh. DBpUOMOHTHBIE U CTEHOOMOHTHBIE
OpraHU3MBl.

Abuotnueckue (¢akropel. CBeT Kak sKonorudeckuid akrtop. JleiicTBue
pPa3HBIX YYAaCTKOB COJIHEYHOT'O CHEKTpa Ha OPraHU3Mbl. DKOJIOTMYECKUE TPYMIIbI
pacTeHWH M JKUBOTHBIX II0 OTHOLIEHWIO K cBeTy. CHrHaibHas pojb CBeETa.
doTonepruoau3M.

Temmnepatypa kak oskojorudeckuid (axrop. [eiicTBue TemmepaTypbl Ha
opraHusMbl. [IoMKWIIOTEPMHBIE U TOMOMOTEPMHBIE OPTaHU3MBL. JDBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxuocts kak skonorumdeckuid daktop. Ilpucrnocobnenus pacTeHuil K
HoJIepKaHUI0 BoJHOro OanaHca. Knaccudukanusi pacTeHHM MO OTHOILEHHUIO K
Boze. [IpucnocoOnenust KUBOTHBIX K U3MEHEHUIO BOJHOTO PEXKUMA.

Cpenpl oOMTaHUs OPraHU3MOB: BOJHAs, HA3€MHO-BO3JYIIHAs, MOYBEHHA,
riyOMHHasT  TOANOYBEHHAs, BHYTpUOpraHu3MeHHas.  DU3uKO-xuMUYecKue
OCOOEHHOCTH cpell oOuTaHus opraHnu3MoB. [IpucrocoOneHuss OpraHu3MoB K
YKU3HH B pa3HbIX Cpeliax.

buonornyeckue putmbl. BHemHue W BHyTpeHHUE pUTMBI. CyTOYHbBIE H
roJu4yHble PUTMBL. [IprUCOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHMSIM
YCJIOBUM KU3HMU.

Kusznennsie Qopmbl  opranuzMoB. [loHsiTue 0 JKU3HEHHOW (Qopme.
XKuznennble POpMBI paCTEHUM: AepEBbs, KyCTAPHUKU, KYCTAPHUUIKU, MHOTOJIETHHE



TpaBbl, OJHOJETHHE TpaBbl. JKu3HEeHHBIE (OPMBI >KUBOTHBIX: THAPOOWOHTHI,
re0OUOHTHI, a3pOOHOHTHI. OCOOCHHOCTH CTPOSHHUS U 00pa3a KU3HHU.

buotnueckne bakTopsI. Bunpr  OMOTMYECKHMX  B3aMMOJEHCTBUI:
KOHKYPEHIUSI, XUIIHUYECTBO, CUMONO03 U ero (opmsl. [lapasutusMm, koomneparus,
MyTYyaJu3M, KOMMEHCAJIU3M (KBapTUPAHTCTBO, HaxJieOHM4ecTBO). HeTpoduueckue
B3aUMOJICUCTBUS  (Tommyeckue, (Qopuyeckue, ¢adbpuueckue). 3HAUCHUE
OMOTHYECKUX B3aMMOJCUCTBUM JJIsI CYIIECTBOBaHUS OPraHU3MOB B Cpelie
obutanus. [IpuHIUT KOHKYPEHTHOTO UCKIIOYESHUSI.

JdeMoHCcTpauu

Tabmuupbl U cxembl: «Ikonorudyeckue Qaxrtopb», «CBETOBON CIEKTpY,
«IKOJIOTUYECKUE TPYIIIHI )KUBOTHBIX MO OTHOIICHUIO K CBETY», «TemnoKkpoBHbIE
KUBOTHBIC», «XOJOAHOKPOBHBIE >XUBOTHBICY», «DU3HOJOTHUECKUE aJanTalluu
KUBOTHBIX», «Cpenpl OOWTaHHS OpraHuU3MOB», «bBHOJOTHYECKHE PUTMBDY,
«Kuznennole  Qopmbel  pactenmity, «KuszHeHHbIe  (GOPMBI  KUBOTHBIXY,
«IKOCHUCTEMA UPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA XBOMHOIO Jecay, «Llenun
NUTaHus, «XulHudectBoy, «llapasutuzm», «Konkypenius», «CumOuo3»,
«KommeHncanuzmy.

O6opynoBanue: repbapud pacTeHUW W KUBOTHBIX, MPUCIOCOOICHHBIX K
BIUSHUIO Pa3UYHBIX OKOJOTUYECKUX (PaKTOpOB, repdapuu CBETOJIIOOUBBIX,
TEHEJIFOOMBBIX M TEHEBBIHOCIUBBIX PACTCHUH, CBETOJMIOOUBBIC, TCHEIIOOUBHIC U
TEHEBBIHOCJIMBBIE KOMHATHBIE PACTCHUS, TepOapuu U KOJUICKIIMU TEIJIOJIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PACTEHUM, Uydesia MTHUIl U 3Bepeid, repOapuu
pacTeHul, OTHOCSIMXCA K TUrpoduTaM, kcepoduram, Me30puTaM, KOMHATHBIC
pacTeHusl JaHHBIX TPYII, KOJJICKIIMUA KUBOTHBIX, OOUTAIONIUX B Pa3HBIX Cpejax,
repObapu M KOJUIGKIIMM PACTEHUH M JKUBOTHBIX, OOJIAJAlOIIMX YepTaMu
MPUCIIOCOOJICHHOCTH K CE30HHBIM M3MEHEHUSIM YCIOBUM >KM3HU, repOapuu u
KOJUICKIIUU DPACTEHHM M >KUBOTHBIX PA3UYHBIX KU3HEHHBIX (POPM, KOJUICKITUU
YKUBOTHBIX, YUYACTBYIOIIUX B PA3JIMYHBIX OMOTUYECKUX B3aUMOJICHCTBUSIX.

JlaGopaTopnasi paGora «BpisBiIeHUE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIMSIHUIO CBETA.

JlaGopaTopnasi paGora «BpisiBIeHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPhI».

JlabopaTopuasi pa6ora «AHATOMUYECKHE OCOOCHHOCTHM paCTECHUN U3
pPa3HBIX MECT OOUTAHUS.

Tema 8. IKo010rusi BUAOB U MOMYJIAMH

OKOJIOTUYECKHE  XapaKTePUCTUKU  TOIYJISLHH. [Tonmymsimus ~ Kak
Ounonornyeckas cucreMa. Poib HEOTHOPOMHOCTH Cpelibl, PU3NIECKUX OAPbEPOB U
0COOEHHOCTEW OMOJIOTHH BUIOB B (DOPMUPOBAHHUH MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyysiiiuid. OCHOBHBIE TIOKa3aTeIW TMOMYJISIIIUA: YHUCICHHOCTh, IUIOTHOCT,



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

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

[Tonsitue 00 sKojormyeckoil Huiie Buaa. MecrooOutanue. MHoromepHas
MoJenb dKosiornyeckon Humun Jx.M. XarunHcoHa. Pa3Mepbl 3KOJI0TMYECKOU
Hu. [loTeHnmanpHas u peanu3oBaHHAs HUIIU.

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

3aKOHOMEpPHOCTM TIOBEJCHUSI W MUrpaluid >KUBOTHBIX. buoiormueckue
WHBA3UU YYKEPOJHBIX BUJIOB.

JleMoHCTpanumn

[Toptper: Ix. . XaTunHCOH.

Tabmuubl U cXeMbl: «JKOJOTHYECKHUE XapAKTEPUCTUKU TOMYJISIIUNY,
«IIpocTpaHcTBEeHHass  CTpyKTypa  mHomyisiqum», «Bo3pacTHble  NMHUpPaMHJIBI
nonysinun», «CKOpPOCTh  3aceleHUs TMOBEPXHOCTH 3€MJIM  Pa3IuYHBIMHU
opranuzmammn», «Mogeinb 3xonorudeckort Humm k. M. XaTunHcoHay.

O6opynoBanue: repdapun pacTeHUM, KOJJICKIIUU KUBOTHBIX.

Jlabopatopuass  padora  «IIpucnocoGnenusi ceMsH  pacTeHUd K
PacCeNICHUIO».

Tema 9. IKos10rus CO00IIECTB. IKOJIOTHYECKHE CHCTEMBI.

CooOmiectBa opraHu3MoB. buoneHo3 u ero crpykrypa. CBA3UM MEXIY
OpraHu3MaMu B OUOIIEHO3E.

Okocucrema kak otkpbitas cuctema (A. Jkx. Tencnu). dyHKIMOHATBHBIE
0JIOKM OpraHu3MOB B DJKOCHUCTEME: TMPOAYLEHTbl, KOHCYMEHTHI, PEIYIEHTHI.
Tpoduueckne ypoBHu. Tpoduueckne nenu U cetd. AOUOTHUECKHE OJOKU
skocucteM. [TouBbl U Wikl B 3kocucTemMax. KpyroBopoT BelIEeCTB U MOTOK SHEPTUH
B OKOCHUCTEME.

OcHOBHBIE  TIOKa3aTeau  dKocucTeMbl. buomacca u  mOpoayKuus.
DKOJOTHYECKUE TUPaMU/IbI YK CEN, OMOMAacChl U SHEPTHH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. Daykmyayuu.
HampaBneHHbIe 3aKOHOMEpPHBIE CMEHBI COOOIECTB — CyKileccuu. llepBuunbie u
BTOPUYHBIE CYKIIECCUM W MX MPUYUHBL. AHTPOINOIE€HHbIE BO3JCUCTBUS Ha
cykneccuu. Kimmmakcunoe coo0OriectBo. bropaznoobpasue u moiaHoTa KpyroBopoTa
BEIIIECTB — OCHOBA YCTOMYHMBOCTH COOOIIIECTB.



[IpupoHbBIE IKOCUCTEMBI. DKOCUCmeMbl 03€p U peK. IKocucmemvl Mopel U
oxeanog. Ixocucmemvl MyHOp, 1€CO8, CMenel, nyCmbitb.

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

Ypb6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucteMm. [opomackas
dbiopa u ¢ayna. CuHaHTpomm3aius TOPOJACKOW QayHbl. buomormdeckoe wu
X035MCTBEHHOE 3HAUCHUE arpPOIKOCUCTEM B YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUI OPraHU3MOB B
aKocuctemMax. Ponb kackaonoco sggexkma u 6udo8-30upukamopos (Kirouesvix
61008) 8 yHKYUOHUposanuu skocucmem. IlepeHOC PHEPIUU W BEIICCTB MEXTY
CMEXKHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, OMYJISIIAN U 3KOCUCTEM
B YCJIOBHSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3JICHCTBHIA.

Mexanuzmoi 8030eticmaus 3GepA3HEHU  PA3HbIX munos Ha
CcybOpeaHu3MeHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTEMHOM YPOBHSIX,
OCHOBbl  9KOJI02UHECKO20  HOPMUPOBAHUS — AHMPONO2SEHHO20 — B030€UCMBUSL.
MeTom010THs MOHUTOPHUHTA €CTECTBEHHBIX U aHTPOITOTCHHBIX 3KOCHCTEM.

JleMoHCTpauun
[Toptper: A. JIx. Tencnu.
Tabmunpr  u cxembl:  «CTpykTypa  OHoleHO3a»,  «ODKOcHCTEMa

IIMPOKOJIMCTBEHHOTO Jiecay, «DKOCHUCTEMa XBOMHOTO jeca», « DyHKIIMOHAIbHBIC
TPYIIBI OPTaHU3MOB B 3KOCHCTeMe», «KpyroBopoT BEmIECTB B 3KOCHCTEME),
«llenu nutanus (macTOUIIHAS, JETPUTHAS)», « DKOJIOTHUECKAsT MUPAMHIA YUCEID,
«IKonoruyeckas nmupamuia OMOMacChly, «IKOJIOTHUECKasi MUpaMUa SHEPTUNY,
«O0pazoBanue 6onota», «IlepBuunas cykueccus», «BoccTaHoBieHue jeca mocie
noxapa», «9KocucTtema 03epay», «ArpoueHos», «KpyroBopoT BEHIECTB U MOTOK
HHEPruu B arpoueHoser, «[Ipumepsl ypOoskocuctem».

O6opynoBanue: repbapun pacTeHU, KOJUICKIIMYA HACEKOMBIX, Uydelia MTUIL |
3Bepeit, repObapuu KyJIbTYpPHBIX U TUKOPACTYIIUX PACTCHUM, aKBAPUYM KaK MOJIENb
KOCHCTEMBI.

IIpakTuyeckas padora «l3yuenue u onucanme ypO0IKOCUCTEMBDY.

JlaGopaTopnasi pa6ora «M3ydeHue pazHOOOpa3usi MEJIKUX TMOYBEHHBIX
YJICHUCTOHOTUX B Pa3HBIX SKOCUCTEMAX).

IKCKYypcHusi «DKCKypCHUsl B TUIUYHBIN OmoreorieHo3 (B ayOpaBy, OEpe3HSsK,
eIbHUK, Ha CYXOJOJIbHBIN UM TIOMMEHHBIN JIYT, 03€p0, OOJIOTO)».

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

Tema 10. buocdepa — riodanbHas IKOCUCTEMA

buochepa — obmemnnanerapHass oOojiouka 3eMIIH, TI€ CYIIECTBYET WIIH
CYILECTBOBAJIA KM3Hb. Pa3zBuTHe npeacraBieHuil o ouocdepe B Tpyaax J. 3rocca.



VYuenue B. . Bepraackoro o 6uocdepe. Ob6mactu 6mochepst u e€ cocras. Kupoe
BEIIECTBO OHOC(hEephl U ero PyHKIIHH.

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

3oHanbHOCTh Ouocdepnl. Ilonstne o Omome. OCHOBHBIE OWOMBI CYIIIH:
TYyHJIpa, XBOMHBIE Jieca, CMEIIaHHbIE U MIMPOKOJIUCTBEHHBIE Jieca, CTEIH, CABAHHBI,
MyCTBIHU, TPOMMYECKHUE JIECa, BHICOKOTOPhs. KilnMmar, pacTuTenbHbIN U )KUBOTHBIH
MHUp OMOMOB CYIIIH.

CtpykTypa u (yHKIHS )KHBBIX CHCTEM, OIICHKA WX PECYPCHOTO MOTEHITHAA U
ounochepHbIx QyHKIUHA.

JlemoHcTpanuu

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

Tabmuuel u cxembl: «['eocdhepnl 3emim», «KpyroBopoT azora B MPUPOIEL,
«KpyroBopoT yriepona B npupoae», «KpyroBopoT Kuciopoga B HOpUPOIE»,
«KpyroBopoT Boabl B mpupoae», «OcHOBHbIE OMOMBI cymmny, «Knnmarnueckue
nosica 3emnn», «TyHapay, «Talra», «Cmemannsiii gec», «ILIupokoancTBEHHBIN
aecy, «Crenby, «CaBanHay, «IlycTeiasy, « Tponuyeckuii gec.

O6opynoBaHue: repoapuu pacTeHUN pa3HbIX OMOMOB, KOJUICKIIUH KUBOTHBIX.

Tema 11. YestoBek M OKpyxKAOLIAS Cpeaa

DKOJIOTUYECKHE KPU3UChI M HMX MPUYMHBL. Bo3geicTBHE YelOBEKa Ha
ouochepy. 3arpssHeHne Bo3AymHOM cpenpl. OxpaHa Bo3ayxa. 3arps3HEHHUE
BOJHOM cpeabl. OxpaHa BOAHBIX pecypcoB. Pazpymienume mnouBsl. OxpaHa
MOYBEHHBIX pecypcoB. 3MeHeHue KiuMara.

AHTpOIIOTEHHOE BO3JICMCTBHE HA PACTUTENBHBIA U KUBOTHBIA MUp. OxpaHa
PACTUTENBHOTO W XKUBOTHOTO MHpa. OCHOBHBIE TMPHUHIUIBI OXPaHbI MPHUPOJIHL.
Kpacasie xHuru. Oco0o oxpansembie mpuponansie Ttepputopun (OOIIT).
Bboranudeckue caibl U 300J10TUYECKUE TTAPKHU.

OCHOBHBIC TPUHIUIIBI YCTOWYMBOTO Pa3BUTHUS YEJIIOBEUECTBA U MPUPOIBI.
PanmonanpHO€  TPUPOJOMNONIL30BAHME W COXpaHEHHE  OMOJOTHYECKOTO
pazHooOpasust 3emiu. OOmMe 3aKOHOMEPHOCTH TJI00ABHBIX HSKOJIOTHYSCKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCa U €T0 BEPOATHBIE TIOCIIEICTBUA.

Pa3Butrie METOJIOB MOHUTOPUHTA PA3BUTUSI OMACHBIX TEXHOTEHHBIX
npoueccoB. CucmemHvle uccie0o8anus nepexooa K pecypcocbepezaroujeli u
KOHKYPEHMOCnocobHotl anepeemuke. buonozuueckoe pasnoobpasue u buopecypcai.
Hayuonanvnvle ungopmayuonusvie cucmemvl, obecneuusaowue O00CMyn K
uHgopmayuu NnO COCMOAHUIO OMOEIbHLIX 6U008 U 3IKocucmem. (OcHOGb



Kopeaburumayuu dKocucmem U cnocob6os 0O0pvbOLL ¢ OUONOBPEHCOCHUIMU.
Pexoncmpykyus mopckux u Ha3eMHbIX IKOCUCTEM.

JleMoHCTpanun

Tabmuubl w  cxembl:  «3arpsisHeHHEe  atMocepb»,  «3arpsi3HEHHE
ruapocdepbl», «3arpsizHeHue mouBb», «llapHukoBwiii  3PdekT», «Ocobo
OXpaHseMbI€ MPUPOTHBIE TEPPUTOPUN», «MOJEIN YIPABIIEMOTO MUPAY.
O6opynoBanue: ¢otorpaguu OXpaHSEMbIX pPACTEHHWW M >KUBOTHBIX KpacHoii
kHuru Poccutickoit @enepanuu, KpacHol KHUTH perrvoHa.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 11O
BNOJIOTYHN HA YPOBHE CPEJHEI'O OBIIEI'O OGPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pPE3yJibTaTaM OCBOCHHS
OOy4YaroNIMMHUCS TPOrpaMM CpeIHEro o0Iero o0pa3oBaHUs: JUYHOCTHBIE,
METANpPEIMETHBIE U MPEIMETHBIE.

B cTpykType TMYHOCTHBIX PE3yIbTATOB OCBOCHHMS MPOrpaMMbl IO OUOJOTUH
BBIJICJICHBI CIEAYIOUIME COCTABIISAIONINE: OCO3HAHKWE OOYYaIOIIMMUCA POCCUICKON
IPaXKIAHCKON UJIEHTUHYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSTEIbHOCTH
U CaMOONpEACNCHUI0, Haiuuue Mmomusayuu K OOy4YEHUIO  OHMOJIOTHH,
yeneHanpasienHoe pazsumue BHYTPEHHHUX YOEXKIEHUW JIMYHOCTA Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAAMIIUMN pa3BUTUS OUOJOTUYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIUXCSl PYKOBOJCTBOBATHCS B CBOEH
JEATEIIBHOCTH 1[I€HHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPUCYIIUMU CUCTEME
OMOJIOTUYECKOTO  00pa3oBaHUs, Haluyue NPAa8oOCO3HAHUS  DKOJIOTHUUECKOU
KYJBTYPbI, CHOCOOHOCMU CMAsUumb eI U CTPOUTH KU3HEHHBIE TUTaHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS MTPOTPAMMBI 110 OMOJIOTUU JOCTUTAIOTCS
B CIMHCTBE Y4YEOHOW M BOCIUTATEIBHOM JEATEIBHOCTH B COOTBETCTBHM C
TPAAULIUOHHBIMUA POCCUICKUMU COLIMOKYJIBTYPHBIMU, HCTOPUUYECKUMHU U TyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMU, MPUHSATHIMU B OOIIECTBE IMpaBUJIaMU U HOPMaMHU
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIleccaM CaMOIIO3HAHUS, CAMOBOCIUTAHUS U
CaMOpa3BUTHUSA, PAa3BUTHUS BHYTPEHHEH TMO3UIMU JIMYHOCTH, MATPUOTU3MA U
YBaXKECHUS K 3aKOHY W IMPABOIOPSAIKY, YEJTOBEKY TPyJa U CTaplIEMy MMOKOJECHUIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHONIICHHUS K KYyJbTYPHOMY HACIEIUIO U
TPaJULUMsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoir Denepaiuu, npupoae u
OKpYKaIolIEn cpelie.

JInyHOCTHBIE pe3ynbTaThl OCBOCHUsI ydeOHoro mpeamera «buonorus»
JIOJDKHBI OTPa)kaTh TOTOBHOCTh U CITIOCOOHOCTH OOYYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEW TMO3UIIUECH JUYHOCTH, CHCTEMOM I[€HHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIECHHH, COOTBETCTBYIOUIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, pacHIMpeHUEe >KU3HEHHOTO
OMbITA U OMbITA AEATEILHOCTA B MPOILIECCE peaiv3allii OCHOBHBIX HaIpPaBIICHUI
BOCIIUTATEBHON ESITENLHOCTH, B TOM YHCIIE B YACTH:

1) rpaxaaHcKoOro BOCIUTAHUS:

c(hOpMUPOBAHHOCTh TPAKIAHCKOMN MO3UIIUKM 00YYaIOIIEeTr0oCsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCUICKOI0 OOIIECTBA;

OCO3HAHME CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOSI3aHHOCTEH, YBa)KCHHE
3aKOHA U MPaBOIOPSAIKA;



TOTOBHOCTh K COBMECTHOM TBOPUYECKOM JAESATEIbHOCTU IIPU CO3JAHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W MO3HABATENBHBIX 3a/1a4, BHITIOJHEHUU
OMOJIOTMYECKUX PKCIIEPUMEHTOB;

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

YMEHHUE yYUTHIBATh B CBOMX JEUCTBHIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMO/ICHCTBUS JIIOJICH C Pa3HBIMU YOCKICHUAMU, KYJIbTYPHBIMUA LICHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOIO BBIIIOJHEHHUS
y4eOHbIX, TO3HABaTEIbHBIX M UCCJIENOBATENbCKUX 3a7a4, YBAKUTEIbHOTO
OTHOILICHHS K MHEHHUIO OIIMOHEHTOB IMpU OOCYXJIEHUM CIOPHBIX BOIPOCOB
OMOJOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TyMaHUTApHON U BOJIOHTEPCKOM AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaX JaHCKOMN WUJIECHTUYHOCTH,
NaTpuOTU3Ma, YBaXEHUS K CBOEMY HApoOJay, YYBCTBa OTBETCTBEHHOCTH IEpe]l
PonuHoy, ropmoctm 3a CBOM Kpad, CBOXO PoauHy, CBOM S3BIK U KYJIBTYPY,
MPOIIUIOE ¥ HACTOSIIEE MHOTOHAIIMOHATIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJIHOMY HACIEAUIO U MAMSTHUKAM IPHUPOJIbI,
JTOCTUXEeHUsIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuUTHE OHWOJOTHUH, TMOHUMAHUs 3HA4YEeHHs OWOJOTUM B TO3HAHUHM 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO 00IIEeCTBa;

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

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE IYXOBHBIX IEHHOCTEW POCCUMCKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIE pEIICHUS,
OPUEHTHUPYACH HA MOPATHbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMYMBOTO OyaylIEro;

OTBETCTBEHHOE OTHOILIEHHE K CBOUM POJUTEIISAM, CO3JaHUI0 CEMbH HAa OCHOBE
OCO3HAHHOI'O TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUH C
TpaauuusMHu Hapos1oB Poccuu;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIOYAs 3CTETUKY OBbITa, HAy4YHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOIIICHUH;

MOHMMAHUE SMOIMOHATBHOTO BO3/ICHCTBHUSI )KMBOM MIPUPOJIBI U €€ IIEHHOCTH;



TOTOBHOCTh K CAMOBBIPQKEHHUIO B Pa3HbIX BUAAX HCKYCCTBA, CTPEMIICHHUE
IPOSIBIISITH Ka4eCTBA TBOPUECKOM JINYHOCTH;

5) ¢usnuyeckoro BocnuTaHus, (OPMHUPOBAHUSA KYJIbTYPbl 310POBbS U
IMOIUOHAIBHOIO 0J1ATONOTyYHS:

NOHMMAaHUE U peaju3alus 3J0pOBOTO W 0e30MacHOro o0pasza KU3HU
(3m0poBOE  TUTaHWE, COOJIIOJICHHE TUTMEHWYECKHX TMpPaBWJI U HOPM,
cOamaHCUPOBAaHHBIA PEXUM 3aHATHH U OTAbIXa, peryispHas ¢uznyeckas
aKTUBHOCTb), OEpEkKHOr0, OTBETCTBEHHOI'O W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3JI0POBBIO;

NOHMMAHUE UEHHOCTH TPAaBWJI HHJIMBUAYAIbHOTO M  KOJUJIEKTUBHOTO
0e30MacHOro MOBEICHUS B CUTYallUsAX, YTPOKAIOIINX 3J0POBBIO U KU3HU JIFOJIEH;

OCO3HAHUE TOCJEACTBUNA U HEMPUATUS BPEIHBIX MPUBBIYCK (YHOTpEOICHUS
aJIKOTr0JIsl, HAPKOTHKOB, KYPEHHUS);

6) Tpy10BOT0 BOCIIMTAHMSI:

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

TOTOBHOCTh K AaKTHUBHOH JESITEIIBHOCTU TEXHOJOTUYECKOH M COLMAIBHON
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOATEIHHO
BBITNIOJIHATH TaKyIO JESTEIIbHOCTbD;

UHTEpEC K pa3inyHbIM cdepaM MpodhecCHoHATbHON JesTEIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud H  pealn30BbIBATH
COOCTBEHHbIE KU3HEHHBIE TIJIaHbL;

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa3oBaHHIO U C€aMOOOpa30BaHUIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3K0JIOTMYECKOI0 BOCIIUTAHMSA

HKOJIOTUYECKU LEJIECO00pa3HOE OTHOIIEHHE K MPUPOJE KaK HCTOUHHUKY
YKU3HU Ha 3eMJie, OCHOBE €€ CyIleCTBOBAHUS;

NOBBIUICHUE YPOBHS SKOJOTMYECKOM KYyJIbTYphl: TNPUOOPETEHUE OIbITa
IUIAHUPOBAHMUSL TOCTYNKOB M OIIEHKM WX BO3MOXKHBIX TIIOCJIEICTBUN IS
OKPYKaIOUIEH CPEIbl;

OCO3HAaHHME TJI00aTBHOr0 XapakTepa 3KOJIOTMYECKHX MpoOJeM M IMyTed HuX
pelIeHHS;

CIIOCOOHOCTh HUCIOJIb30BaTh MpUOOpeTaeMble TpPH HU3YYCHUU OHOJIOTHH
3HaHWS W YMEHHsS TMpU PEIICeHUH MpodJieM, CBA3AHHBIX C palMOHAJIbHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHS B MPUPOJIE,
HaIpaBJICHHBIX HA COXpPAaHEHUE PABHOBECHS B HKOCHUCTEMAX, OXpaHy BHUIOB,
AKOCHUCTEM, Orochephl);

AKTUBHOE  HEMNpUIATHE JCUCTBUM, NPUHOCAIIMX BpPEH  OKPYXKAKOUIEH
OPUPOJIHON cpezie, YMEHHE MPOTHO3UPOBATH HEOJArONPHUSITHBIE HKOJIOTHUYECKUE
MOCIIEACTBHSI MPEANPUHUMAEMBIX IEHCTBUH U MPEAOTBPAIATh UX;



HaJIMYue Pa3BUTOr0 SKOJIOTUYECKOTO MBIIIJIEHUS], IKOJIOTUUYECKON KYJIBTYPHI,
ombITa NEeATeIbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI MU B IO3HABATEJIBHOM, KOMMYHUKATUBHOM W COLIMAJIbHOU
MPaKTUKE, TOTOBHOCTH K Y4aCTHUIO B IPAKTUUYECKOMN NIEATETbHOCTH SKOJIOTUYECKON
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHPOBAHHOCT, MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKHU M OOIIECTBEHHOMN MPAaKTHKW, OCHOBAHHOI'O Ha JIMAJIOTE
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPILICHCTBOBAHHUE SI3BIKOBOW M YHUTATENBCKOM KYJIbTYpbl Kak CpelcTBa
B3aMMO/ICHCTBUS MEXKTY JIFOJbMH U MIO3HAHUS MUDA;

MOHUMAaHUE CcrhenupuKku OWOJOTUM KaK HayKd, OCO3HaHWUS €€ poird B
GbopMHUpPOBaHUU PAIMOHATIBFHOTO HAYYHOTO MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBieHuss 00 OKpyKaloleM MHpPE KakK O €AMHCTBE MPHUPOJIbI, YeIOBEKa U
oOllecTBa, B TO3HAHWU MPHUPOJHBIX 3aKOHOMEPHOCTEH W PEIICHUH MpoOieM
COXPaHEHHUS TIPUPOTHOTO PABHOBECHS,

yOEeXAEHHOCTh B 3HAUYUMOCTH OWOJOTHUU ISl COBPEMEHHOM ITMBUIIM3AIIUU:
oOecrieyeHus: HOBOIO YpPOBHS PAa3BUTHSA MEAUIIMHBI, CO3/aHHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX  pelIaTh PECYpCHbIE  MPOOJIEMBI  Pa3BUTHS
YeJI0BEYECTBA, MOMCKA MyTEeH BhIXOJIa U3 TI00ATBHBIX AKOJOTHUECKUX MPOOJIeM U
obecrieueHus1  mepexoja K  yCTOMUYMBOMY  Pa3BUTHIO,  PalMOHAJIBLHOMY
WCITIOJIb30BAHUIO TIPUPOJIHBIX PECypcoB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYE€HWU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIIIIEHUs OOIIEeH KYJbTYpbl, €CTECTBEHHO-HAay4YHOU T'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJILHOM TPaMOTHOCTH OOydaromuxcs, GopMHpyeMOit
IPU U3y4YEeHUH OMOJIOTHH;

MMOHMMAHHUE CYIIHOCTU METOJOB IMO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTH WCIOJL30BaTh TMOJIydaeMble 3HaHMS [JI aHajdu3a U
OOBSICHEHUS SIBJICHUIN OKPYXKAIOIIETO MUpPa U MPOUCXOAIINX B HEM M3MEHEHUH,
yMEHUE JenaTh OOOCHOBAHHBIC 3aKJIOYEHUSI HAa OCHOBE HAay4yHbIX (PakToB u
MMEIOIIMXCS JAHHBIX C LIEJIbIO MOTYYEHHS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJIOTUYECKUE 3HAHMS IS
pelieHus Tpo0JIeM B peabHbIX JKU3HCHHBIX CUTYaIUsX;

OCO3HAHUE IIEHHOCTH HAY4YHOW JESTEIbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOEKTHYIO U UCCIIEA0BATENbCKYIO NESTEIbHOCTh NHIUBUAYAJIBHO U B TPYIIIE;

TOTOBHOCTh W  CIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa30BaHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IMOJYYEHUIO HOBBIX 3HAHUW MO OWOJIOTHU B
COOTBETCTBHHM C KU3HEHHBIMH MOTPEOHOCTSIMH.



METANIPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHbIE Pe3yiabTaThl OCBOCHHS Y4eOHOTO mpeameTa «buosorus»
BKJIIOYAIOT: 3HAYMMble JIsI (OPMHUPOBAHHS MHUPOBO33PCHHS OOyJarOIIHUXCS
MEXIMCIUIUTMHAPHBIC (MEXKIPEIMETHBIC) OOIeHAayYHbIC MOHATHS, OTPaKaroIIne
IIEJIOCTHOCTh HAyYHOM KapTHHBI MHUpa H CHEeONU(PUKYy METOJO0B TIO3HAHUS,
UCIIOJB3YEMbIX B €CTECTBEHHBIX HayKaxX (BEILIECTBO, SHEPTHUs, SABJICHUE, MPOIECC,
CHUCTEeMa, HaydHbIH (DaKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
ucclieJoBaHUE,  HAOJIOJICHHE,  WU3MEpPEHHE, OKCIEPUMEHT U  JApYyrue);
YHUBEpCaIbHBIC Yy4eOHBIC JeWCTBHS (TIO3HABATENbHBIE, KOMMYHUKATUBHBIC,

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

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

B pesynbrare wu3yuyeHHs OHOJIOTMM Ha YpPOBHE CPEIHEr0 OOIIEero
oOpasoBaHust y oOyuwatomierocss OyayT cOpMHUpOBaHbl IO3HABATEJIbHbIC
yYHHUBEpCaJbHbIe yueOHbIE JEHCTBUS, KOMMYHUKAaTUBHbIE YHUBEPCAJIbHBIE YUeOHBIE
NEHCTBUS, pPEryJIsTUBHBIC YHUBEpCAlbHbIE Y4YeOHbIE JIEHCTBUS, COBMECTHAas
NEeSATEIbHOCTbD.

MertanpenMeTHbIE PE3yJIbTaThl OCBOCHHSI IMPOTPAMMBI CPEIHEro OOIIEro
o0pa30BaHMsI JOJKHBI OTPAXKATh:

OBananenue YHHMBEPCAJIbHBIMH Y4eOHBIMHU MO3HABATEJIbLHBIMH
NeCTBUSIMM:

1) 6a3oBble JJorMYecKHue JAeiicTBUA:

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

UCIIOJIB30BaTh INPU OCBOCHHWHM 3HAHUW NPHUEMBI JIOTMYECKOTO MBIIUICHHUS
(ananu3a, cuHTE3a, CPaBHEHMS, Kiaccudukauu, 0000IIEHU ), PACKPBIBATH CMBICII
OMOJIOTMYECKUX MOHATUM (BBIIENATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIIMBATH
CBSI3U C IPyTUMH MOHATUSAMH);

ONpENENATh LENU JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JNOCTHKEHHUSI, COOTHOCUTD PE3YJIBTATHI ACSITEIBHOCTU C IOCTABICHHBIMU LIETSIMU;

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

CTPOUTH JIOTHYECKHE PACCYXIEHUS (MHIYKTUBHBIE, JEAYKTHUBHBIE, IIO
aHAJIOTMM), BBIABIIATH 3aKOHOMEPHOCTH W NIPOTHUBOPEYHS] B PAaCCMATPUBAEMBIX
ABJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKIIOUEHUS;

NPUMEHSTH CXEMHO-MO/ICJIbHbIE cpencrtsa Ui IPEACTaBIICHUS
CYILLECTBEHHBIX CBSI3€M M OTHOLIEHUH B M3y4YaeMbIX OMOJOTMYECKUX OOBEKTaX, a



TaKkK€  MPOTUBOPEUYMA  Pa3HOTO  poOja, BBISABICHHBIX B  Pa3IUYHBIX
WH()OPMAITMOHHBIX UICTOYHUKAX;

pa3palaTeiBaTh IUIaH PEIICHUA MPOOJEMBbI C YYETOM aHalu3a UMEIOIIUXCS
MaTepHabHBIX U HEMAaTepUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B IESITEIIbBHOCTh, OLICHUBATh COOTBETCTBHUE PE3YIHTATOB
LM, OLIEHUBATh PUCKH MOCIEACTBUMN JAESITEIBHOCTH;

KOOPAMHUPOBATh M  BBINOJNHATH pabOTy B  YCIOBHUAX  pPEaIbHOTO,
BUPTYaAJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBATh KPEaTUBHOE MBIILICHUE ITPU PEIICHUH )KM3HEHHBIX MTPOOJIEM.

2) 0a30BBIE HCCJIEA0BATEIbCKHE AeliCTBHSA:

BJIa/IETh HaBBIKAMU Y4€OHO-UCCIIEI0BATENbCKON U MMPOCKTHON JESTEIBHOCTH,
HaBbIKAMHU  paspelieHusi npoljeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEILHOMY MOMCKY METOJIOB PEIICHUS IPAKTUYECKUX 3a71a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB MTO3HAHUS,

UCIIOJIB30BaTh PAa3JIMYHbIE BUJIBl JACSATEIBHOCTH IO MOJYYEHUIO HOBOIO
3HAHMS, €r0 HWHTEpPHpPETALHH, MNPeoOpa3oBaHUI0 U NPUMEHEHHIO B YYEOHBIX
CUTYalIUsIX, B TOM YHCIIE IPU CO3/IaHUH YYEOHBIX U COLMAIBHBIX IPOEKTOB;

dbopMHpOBaTh HAYYHBIA TUI MBIILJICHUS, BIaJ€Th HAYYHOM TEPMUHOJIOTHEH,
KJIFOUEBBIMU MTOHATUSMU U METO/IAMH;

CTaBUTh M (HOpMYIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
NEATSTLHOCTH U KU3HCHHBIX CUTYAITHSX;

BBISIBIIAITH TIPUYUHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UPOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ peIleHus, HaXOIAUTh apTyMEHTHI IJIsl JI0Ka3aTeIbCTBA
CBOMX YTBEPKJICHHM, 3a/1aBaTh apaMETPhbl U KPUTEPUHU PEIICHHUS;

aHANIM3UPOBaTh TIOJIyYEHHbIE B XOJE PpEIICHUs 3aJayd  pe3yJbTaThl,
KPUTUYECKHA OIICHUBATH UX JIOCTOBEPHOCTD, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX
YCIIOBHUSIX;

JaBaTh OIIEHKY HOBBIM CUTYAIUsM, OIIEHUBATH IPUOOPETEHHBIN OIIBIT;

OCYUIECTBJISITh LEJIECHANPABICHHBIA MMOUCK IEPEHOCa CPEACTB U CIOCOOOB
JEeUCTBUS B MPO(DECCUOHANBHYIO CPEY;

YMETh NEPEHOCHUTh 3HAHUS B IO3HABATEIbHYI0 M IPAKTUYECKYIO 00JacTu
KU3HEIEATEIIbHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEIMETHBIX 001aCTeH;

BBIJIBUTATh HOBBIC WJEH, TpEjiaraTb OPUTHHAIBHBIC TIOJIXOJbI M PEHICHUS,
CTaBUTh MPOOJIEMBI U 33/1a4H, AOMYCKAIOIINE aJbTEPHATUBHBIE PEUICHUS.

3) pabdora ¢ ungopmaumeii:

OpPUEHTUPOBATHLCS B PA3JIMYHBIX UCTOUYHHUKAX MHGOpMAINH (TEKCTE Y4eOHOTO
nocoOusi, HAYYHO-TIOMYJIIPHOW JUTEpaType, OWOJOTUYECKHX CIIOBapsAX U
CIIPaBOYHMKAX, KOMIBIOTEPHBIX Oa3zax JaHHbIX, B WHTepHETE), aHaIU3UpOBATH



UH()OPMAITHIO PA3TUIHBIX BUIOB U ()OPM TPEICTABICHUSI, KpUTUUECKH OIICHUBATH
e€ T0CTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

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

MpUOOpETaTh OIBIT KCIOJIB30BaHUS HWH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBATH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMIHBIX
MOMCKOBBIX CUCTEM;

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

WCIIOJIP30BAaTh HAYYHBIA S3BIK B KayeCTBE CpeAcTBa IMpu paboTe ¢
Ovonornyecko MHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTUYeCKUe 3HaKU W CUMBOJIBI, (HOpPMYJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W MPeoOpazoBhIBaTh  3HAKOBO-CHMBOJHMYECKHE  CPE/ICTBA
HaTJISTHOCTH;

BIAJCTh  HAaBBIKAMH  PACHO3HABaHWS W 3aMUTHl  WHOOpMAaIH,
nH(OPMAIMOHHOM 6€30MaCHOCTH JIMYHOCTH.

OByaeHue YHHMBEPCAJIbLHBIMA KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1) o01ienue:

OCYIIECTBIATH KOMMYHHUKAIIMH BO BceX chepax KM3HU, aKTUBHO y4aCTBOBATH
B JMAJIOTe WJIM JIMCKYCCHUU TIO CYIIECTBY OOCYyXaaemMoil TeMbl (YMEHHE 3a/JaBaTh
BOIPOCHI, BBICKA3bIBATh CYXKJCHHUS OTHOCHUTEIHHO BBITIOJHEHHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHl U COTJACOBAHHOCTH MO3UIIMHN JIPYTUX YYaCTHUKOB
JMasora Wik JUCKYCCUN);

pacro3HaBaTh HEBEepOAJIbHBIE CpEJCTBA OOIICHHS, TMOHUMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, TMPEINOCHIJIOK BO3HHUKHOBEHHWS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMSITYAaTh KOH(JIMKTHI U BECTH IEPETOBOPHI;

BIAJCTh PA3IUYHBIMUA CIIOCOOAMHU OOIIEHUS W B3aUMOJCHCTBHS, MMOHUMATh
HaMEpEHUS IPYTUX JIIOJEH, MPOSBIISATh YBAKUTEIHLHOE OTHOIICHNE K COOSCETHUKY
U B KOPPEKTHOU Popme (hopMyaupoBaTh CBOM BO3PAKEHHUS;

pa3BEPHYTO U JIOTUYHO HM3JIaraTh CBOIO TOYKY 3pPEHUS C HMCIOJb30BaHHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMecCTHAas 1eITeJIbHOCTD:

MOHMUMATh M HCIIOJL30BaTh MPEUMYINECTBA KOMAHIHONW W WHIWBHUIYaIbHOM
paboThI IpH pelIeHUU OUOIOTHUYECKON MPoOIIeMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYITIOBBIX (DOPM B3aMMOJICHCTBUS NP PEIICHUN YIeOHOM 3a1a4H;

BBIOMPATh TEMATHUKy W METOJbl COBMECTHBIX JECUCTBHH C Y4ETOM OOMIHMX
WHTEPECOB M BOBMOKHOCTEH KaXKIOTO YJieHa KOJUICKTHBA,



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

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

Ipe/ularatb HOBBIE IIPOEKTHI, OLEHMBAaTh HUIEU C TO3ULUUAHA HOBU3HBI,
OPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh IIO3UTHUBHOE CTPATETUYECKOE IIOBEJICHUE B Pa3IUYHBIX
CUTYalLUsIX, IPOSBISATH TBOPUECTBO U BOOOPAXKEHHE, ObITh HMHUIIMATUBHBIM.

OBJiaieHre YHUBEPCAIbHBIMH PeryJsSTUBHBIMU ACHCTBUAMM:

1) camoopranusanms:

UCIIOJIb30BaTh OHMOJOTMYECKHE 3HAHUS U BBIABICHUS MpOOJIEM M HX
pELICHUS B )KU3HEHHBIX U YU€OHBIX CUTYalUsX;

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

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

CaMOCTOATENIHO COCTABJISITH IUIAH pPELICHHUS MpoOieMbl €  YYETOM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEIOYTEHUIH;

JaBaTh OLEHKY HOBBIM CUTYaLlUsM;

paciupsTh paMKU y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

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

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

cocoOCTBOBaTh (POPMHUPOBAHUIO M TNPOSBICHUIO HIMPOKOM JpyAHULIMK B
pa3HbIX 00JIaCTAX 3HAHWW, TOCTOSHHO TMOBBINIATH CBOM OOpa3oBaTEIbHBIA U
KYJBTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

J1laBaThb OLEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTUBBI B JIESATEIBHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJITATOB LEIAM;

BJIAJE€Th HABBIKAMM  IIO3HABATENbHON  peduieKCMH Kak  OCO3HAHMS
COBEpULIAEMBIX JEHUCTBUM M MBICIUTENBHBIX MPOLECCOB, HMX pE3yJbTATOB U
OCHOBaHUi, MCMOJIb30BaTh NPUEMBI peduieKCUM IJIsi OLEHKH CUTYyalluu, BbIOOpA
BEPHOI'O PELLICHHS;

YMETb OLICHUBATb PUCKU M CBOEBPEMEHHO NPUHUMATH PEIICHUSA IO HX
CHIKEHHIO;



IPUHUMATh MOTHBBI W apryMEHThl JPYrMX IIpU aHAIN3€ pPe3yJbTaTOB
NEeATEIbHOCTH;

3) npuHATHE Ce0HA M APYTUX:

IPUHUMATH ce0sl, TOHUMasl CBOM HEIOCTATKH U JOCTOMHCTBA,

OPUHUMATh MOTHUBBI W apryMEHThl JPYIMX IpU aHaJIU3€ pe3yIbTaToB
NEeSATEIbHOCTH;

IPU3HABaTh CBOE MPABO U MPABO JPYIUX HA OIINOKU;

pa3BHUBaTh CIIOCOOHOCTh IOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

IMPEAMETHBIE PE3YJ/IBTATDBI

[IpenMeTHbIe pe3yabTAaThl OCBOCHHUSI COJIEPXKaHUS Y4eOHOro MpeaMera
«buonorus» Ha yrayOJAEHHOM ypOBHE OpPUEHTHPOBAaHBI Ha obOecreueHue
npobuapHOro  o0yueHus  oOydaromuxcs  Owojmormu. OHH  BKJIIOYAIOT:
cnenuuyeckue st OMOJIOTMH HayYHbIE 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUH 110
OCBOCHUIO, UHTEPIIPETALMN U MPEOOPa30BAHUIO 3HAHUM, BUABI ACATEIBHOCTU IO
MOJTYYEHHUIO HOBBIX 3HAHUW W UX MPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX, a TAKXKE B
pealbHbIX XWU3HEHHBIX cUTyauusx. l[IpenmeTHble pe3ynabTaThl MPEACTABIEHBI 10
roJlaM U3y4eHHUsl.

[IpeameTHbIe pe3ynbTaThl OCBOCHUS ydueOHOro mpeamera «buonorus» B 10
Kjlacce JOJKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MeCT€ U POJIM OUOJOTUU B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHWU €CTECTBEHHO-HAyYHOW KapTUHBI MHUpa, B
MO3HAHWM  3aKOHOB TPHUPOJABI M  PEHICHUU TPOOJEeM  PAIMOHAIBLHOTO
MIPUPOJIOTIOIB30BaHUS, O BKJIAJE POCCUICKUX M 3apyOCKHBIX YUEHBIX B Pa3BUTHE
Oouosoruu;

BJIAJCHUE CHUCTEMOM OHOJIOrMYECKUX 3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIAraloNe OHOJIOTHYECKUE TEPMHUHBI U TOHATUSA (KU3Hb, KIIETKA,
OpraHu3M, MeTaboJIu3M, TOMEOCTa3, CaMOPETYISIUs, CaMOBOCIIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, MU3MEHUYUBOCTh, POCT U Pa3BUTHE), OHMOJOTHYECKUE TEOPUU
(xnetounas Teopus T. llIBanna, M. Illneiinena, P. BupxoBa, XxpoMocoMHas Teopus
HaciencrBeHHoctu T. Moprana), yuyenuss (H. W. BaBuioBa — o 1neHTpax
MHOTOOOpa3usi W  MPOUCXOXKICHUS  KYJbTYpPHBIX  pacTeHWi),  3aKOHBI
(emnHOOOpa3Wsi MOTOMKOB TEPBOTO TOKOJIEHUS, PACIICIICHUS, YUCTOTHI TaMerT,
HE3aBUCUMOTO HacienoBanus [. MeHaens, TOMOJIOTUYECKUX PSAIOB B
HACJIEICTBEHHOM U3MEHYMUBOCTH H. n. Basunosa), IIPUHIIATIBI
(KOMILIEMEHTapHOCTH );

BJIaJICHUE OCHOBHBIMU METOJIaMH HAy4YHOTO MO3HAHUS, HCIOJIb3YEMbIX B
OMOJIOTMYECKUX HCCIEAOBAHUSX KUBBIX OOBEKTOB (OMHCaHUE, HW3MEpPEHHUE,
HaOJII0/IEHHE, SKCIIEPUMEHT);



YMEHHE BBIICIATH CYIIECTBEHHbIE MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM YHCIIE
OaxTepuit, rpuOOB, pacTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPTaHOB U CUCTEM
OpPraHOB pAaCTEHUl, JXUBOTHBIX, YEJIOBEKAa, IPOLECCOB KU3HEAEATEIbHOCTH,
IPOTEKAIOLIUX B OpraHU3Max PACTEHUH, )KUBOTHBIX U 4YEJIOBEKa, OMOIOIMYECKUX
MPOIIECCOB: 0OMEHA BeUIeCTB (METab0IM3M), MPEBPAILLCHUSI SHEPTUU, OpOKEHUS,
aBTOTPO(PHOTO U reTepOoTPOPHOro TUIOB MUTAHUS, GOTOCHHTE3a U XEMOCUHTE3A,
MUTO3a, M€H03a, raMeTorenes3a, SMOpHUOTreHe3a, MOCTIMOPHOHAIBHOIO Pa3BUTHA,
pPa3MHOXXEHHUS,  HWHJIUBUIYaJbHOTO  PAa3BUTUS  OpraHu3Ma  (OHTOreHe3a),
B3aMMOJIEHCTBUSI T€HOB, FETEPO3UCA, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTAaHABIMBATh B3aMMOCBSI3M MEXAY OPraHOMJAMHU KIETKH M UX
(GYHKIUSAMHU, CTPOCHHMEM KJIETOK pa3HbIX TKaHEH M WX (QYHKIUAMH, MEXITY
OpraHaMd M CHCTEMaM{ OpraHOB y pPAacTeHHH, *XMUBOTHBIX W YEJOBEKa U HX
GYHKIUSAMHU, MEXAY CHCTEMaMH OPraHoB U HMX (QYHKIHMSAMH, MEXIy STanamu
oOMeHa BEIIEeCTB, dTallaMU KJIETOYHOTO IMKJIA W KU3HEHHBIX IIMKJIOB OPTaHU3MOB,
TanaMu 3MOpPUOHAIBHOIO PAa3BUTHs, T€HOTHUIOM U (EHOTHIIOM, (DEHOTUIIOM H
(dhaxkTopamMu cpenbl OOUTaHUS;

YMEHHE BBISABJIATH OTJIMUYMUTEIbHBIE NPU3HAKU JKUBBIX CHCTEM, B TOM YHCIIE
pacTeHM, )KUBOTHBIX U YEJIOBEKa;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIINE AapTyMEHThI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJIsl OKA3aTENbCTBA POACTBA OPraHU3MOB Pa3HBIX
CUCTEMAaTUYECKUX TPy,

yYMEHHE peniaTb ONOJIOTMYECKUE 3a/1a4H, BBISBISATH NPUUNHHO-CIIEICTBEHHbIE
CBSI3U MEXAY UCCIIEyeMbIMU OHOJIOTMYECKUMHU MIPOLIECCaMU U SBJICHUSIMU, J1€TaTh
BBIBOJIbI U TTPOTHO3BI HA OCHOBAHHH TOJIYY€HHBIX PE3yJIbTaTOB;

YMEHUE BBINOJIHATh JIA0OPATOPHBIE M MPaKTUYECKHUe padOThl, COOMHOIATH
npaBuia npu pabote ¢ ydeOHbIM U Ja00paTOPHBIM 000PYIOBAHHUEM;

YMEHHME BBIIBUraThb TUIOTE3bl, MPOBEPATh MX SKCIEPUMEHTAIBHBIMU
cpencTBamMu, (GopMyIupys Leidb HCCIEIOBAHMS, aHaJU3UPOBATH IMOJYYCHHBIC
pe3yNbTaThl U A€NIaTh BBIBOJIBL;

YMEHHUE Yy4YacTBOBaTh B y4e€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMoJIorHw,
HKOJIOTUM U MEIUIIMHE, NMPOBOJUMON Ha 0a3e HIKOJIbHBIX Hay4YHBIX OOILECTB, U
nyOJIMYHO  TPEICTaBIATh  MOJYYEHHBbIE  PEe3yNbTaThl Ha  YYEHHMYECKHX
KOH(epeHusX;

YMEHHE OIICHUBATh JTHUYECKHUE AacCIEeKThl COBPEMEHHBIX HCCIICIOBAaHUI B
obmactu  Ouonormd ¥ MEAUIMHBI  (KJIOHMPOBaHUE,  HCKYCCTBEHHOE
OIJIOJJOTBOPEHHE, HANpPaBIEHHOE M3MEHEHHWE T€HOMa U CO3/JaHHUE TPAHCTCHHBIX
OpTraHU3MOB);



YMEHHE OCYIIECTBISITh OCO3HAHHBIM BBIOOp Oyaymiei mnpodeccruoHaIbHON
JESITEIbHOCTH B 00JIaCTH OMOJIOTMH, MEAMIIMHBI, OMOTEXHOJOTHH, BETEpUHAPUH,
CEJIbCKOTO XO34KCTBA, MUILEBOI MPOMBIIIJICHHOCTH, YIAYOIsITh MO3HABATEIbHBIN
WHTEpEC, HAIIPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIONIEH npodeccuu u
MPOJIOJDKEHNE  OMOJOTMYECKOro oOpa3oBaHMs B OpraHU3AlMSIX  CPEAHETrO
po(heCCHOHATTEHOTO U BHICIIETO 00pa30BaHUAI.

[IpenMeTHbIe pe3yiabTaThl OCBOCHUS yueOHOTO mpeamera «buomnorus» B 11
Klacce NOJIKHBI OTPaKAaTh:

cOPMHPOBAHHOCTh 3HAHUW O MECT€ W POJM OHOJIOTMM B CHCTEME
€CTECTBEHHBIX HayK, B (DOPMUPOBAHMM COBPEMEHHOM €CTECTBEHHO-HAyYHOU
KApPTUHBI MHpa, B ITO3HAHWHM 3aKOHOB MPHUPOABI M PEIICHUH 3SKOJIOTUYECKUX
npoOJieM 4YelnoBEeYeCTBa, a TaKXKe B PEIICHHH BOIMPOCOB PAIMOHAIBHOTO
IPUPOJIOTNIOIB30BaHUs, U B (POPMUPOBAHUU LIEHHOCTHOTO OTHOIICHUS K IPUPOJIE,
OOIIECTBY, YEJIOBEKY, O BKJIAJE POCCHUICKUX M 3apyOekKHBIX yUEHBIX-OMOJIOrOB B
pa3BUTHE OMOJIOTHH;

YMEHUE BIAJIETh CUCTEMOM OHMOJOTMYECKHX 3HAaHUW, KOTOpas BKIIIOYAET
ONpEJENEeHUs] M IOHUMAHUE CYIIHOCTH OCHOBOIOJIATAIOMIMX OHOJIOTHYECKUX
TEPMUHOB M MOHATUH (BHJI, 3KocucTeMa, Oumocdepa), OMOJOTMYECKUE TEOPUU
(aBomronionHas teopust Y. JlapBuHa, CHHTETHYECKAs TEOPHs SBOJIOLMH), YUCHHUS
(A. H. CeBepiioBa — 0 myTsX U HampaBieHUaXx »Boitonnu, B.M. BepHanckoro — o
ounocdepe), 3akoHbl (reHetuueckoro paBHoBecust [[x. Xapau u B. BaiinOepra,
3apoabiiieBoro cxojacrea K. M. bopa), npaBuna (munumyma HO. Jlubuxa,
HKOJIOTHYECKON MHpaMUJIbl dHEpPruM), rumnoressl (rumoresa «mupa PHK» V.
['un6epra);

yMEHUE  BJaJE€Th  OCHOBHBIMM  METOJAAaMU  HAy4YHOTO  TMO3HaHUS,
UCIOJIb3yEMbIMH B OMOJIOTUYECKUX MCCIIEI0BAHUSAX KUBBIX OOBEKTOB U IKOCUCTEM
(omucanue, M3MepeHue, HaOIIOJCHHE, JKCIIEPUMEHT), CIOCOO0aMH BBISIBJICHUS U
OLICHKH aHTPOIIOTE€HHBIX U3MEHEHUH B IPUPO/IE;

YMEHUE BBIACHATh CYIIECTBEHHbIE MPU3HAKU: BHIOB, OHWOI€OLIEHO30B,
PKOCUCTEM U Ouocdepbl, CTaOUIU3UPYIONIETO, JBUXKYIIETO W Pa3pbIBAIOIIETO
€CTECTBEHHOTO otOopa, aJIIONaTPUYECKOro u CUMITIaTPUYECKOTO
BUJI000pa30BaHUs, BIUSHUS JABWKYIIUX CHJI SBOJIONMY HA T€HO(OH]I TOMYJISIUH,
IPUCIIOCOOIEHHOCTH OPTaHMU3MOB K Cpelie 0OMTaHusl, YepeOoBaHUs HalpaBICHUN
HBOJIIOIMH, KPYTOBOPOTA BEUIECTB U MOTOKA SHEPTHH B 3KOCHCTEMAX;

YMEHUE YCTAHABJIMBATh B3aUMOCBA3M MEXAY MpOIECCaMU HBOJIIOIUH,
JBIDKYIIMMH CHJIAaMUA aHTPOTIOT€HE3a, KOMIIOHEHTAMU PA3JIMYHBIX JSKOCUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YyMEHUE  BBISBJIISITH  OTJIMYWTEIbHBIE  TPHU3HAKH  KUBBIX  CHCTEM,
MPUCIIOCOOJICHHOCTh BUJIOB K Cpejfie OOMTaHUs, aOMOTUYECKUX U OMOTHYECKHUX



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

YMEHHE UCIOJIb30BaTh COOTBETCTBYIOIINE APTYMEHTHI, OWOJIOTHYECKYIO
TEPMUHOJIOTHIO M CHMBOJIMKY JJIsl J0Ka3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX
CUCTEMATUYECKUX TPYII, B3aUMOCBSA3U OPraHU3MOB U CpeJlbl OOUTaHUS, €AUHCTBA
YEeJIOBEUECKMX pac, HEOOXOIUMOCTH COXPAHCHHS MHOT000pa3usi BHUIOB W
HKOCUCTEM KaK YCIIOBHUS COCYIIECTBOBAHMSI IIPUPOJIBI M UETIOBEYECTBRA;

yMEHHUE peliaTb OMOJIOTUYECKUE 3aa4d, BBISABISITh IPUUUHHO-CIIEICTBEHHbIE
CBSI3U MEXKJy UCCIIEIYEMbIMU OMOJOTUYECKUMHU MPOIIECCAMU U SIBIICHUSMH, JIE1aTh
BBIBOJIbI M TPOTHO3bI HA OCHOBAHUU TOJYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBINOJIHATh JTA0OPATOPHBIE M IpPaKTUYECKHE padOThl, COOIMHOAATH
npaBuia mpy paboTe ¢ ydeOHBIM 1 1a00paTOPHBIM 000PYIOBAHHUEM;

YMEHUE BBIJIBUTATh THUIOTE3bI, TMPOBEPSITh HUX OSKCIEPUMEHTAIBHBIMU
cpencrtBamu, GOpMyYIHpYs I1€lb HCCIEIOBAaHUS, aHAJIU3UPOBATH IOIYUYCHHBIC
PE3yNbTATHI U CNIaTh BEIBOBL;

YMEHHUE Yy4YacTBOBaTh B y4€OHO-MCCIIEIOBATEIILCKOM paboTe Mo OMoJIOrHH,
OKOJIOTUU W MEIUIIMHE, MPOBOJAUMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, W
nyOJUYHO  TPEACTaBIATh  MOJYYEHHBbIE  pE3yJbTaThl Ha  YYEHHYECKHUX
KOH(DepeHIusX;

YMEHHUE OIEHWBATh THIOTE3bI M TCOPHH O TIPOUCXOXKICHNHN JKU3HH, YEIOBEKA
U YEIIOBEYECKUX pac, O MPUYMHAX, MOCICACTBUAX M CIOCO0axX MpeaoTBpaICHUSI
ri100aapHbIX U3MEHEHUH B Ouocdepe;

YMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBIOOp Oyaymiedl mpodecCHoHaATbHON
JEATETLHOCTH B 00JIaCTH OMOJIOTHH, SKOJIOTUH, IPUPOJIONIOJIb30BAHUS, METUIIUHBI,
OMOTEXHOJIOTHH, TICHXOJIOTUH, BETEPUHAPHH, CEIHCKOTO XO3SHCTBA, MHUIICBOM
MIPOMBITIUICHHOCTH, YTIyOJIATh TIO03HABATENBHBI WHTEpPEC, HAIMpaBJICHHBIM Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  mpodeccud U MPOAOHKCHHE
OMOJIOTUYECKOTO 00pa30BaHUs B OPTaHMU3AIUAX CPEAHETOo MpodeCcCHOHATBHOTO U
BBICIIIETO 00pa30BaHUsI.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KonuyecTBo yacos DJIEeKTPOHHBIE
HaumeHoBaHue pa3aesioB u TeM (uudpossbie)
Ne /o Kontpoabnbie  IlpakTuueckue
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypes:
1 buoiorus kak Hayka 1
2 JKuBble cuCTEMBI U UX U3yUYEHUE 0.5
3 buonorus knetku 0.5
4 XHUMHYECKask OpraHu3anus KIETKN 10 1
5 Ctpoenue u GyHKIMH KIETKH 8 1 2
6 OOMeH BellecTB U NpeBpallieHue S3HEPTUH B 9 | )
KJIETKE
7 HaCJ'IeI[CTBeHIfaH uHpopMaLus U 9 0.5 0.5
peanu3anus e€ B KIETKE
8 JKu3HeHHBIN MK KIETKH 6 1 1
9 Crpoenue u GyHKIUU OPraHU3MOB 17 1 1.5
10 Pa3sMHOXeHUE U pa3BUTHE OPraHU3MOB 8 0.5 1.5
1 ['eHeTnKa — HayKa O HaCJEICTBEHHOCTH U ) 0.5
M3MEHYUBOCTH OpPraHU3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHUYHUBOCTH 6 1 1
14 I'enernka uenoseka 3 1 0.5
15 CenekIusi OpraHu3MOB 4 0.5 1
16 BuoTexHonorus u cuHTeTHYECKast OMOJIOTHS 4
17 Pe3epBHOE Bpems 1 1




OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

102

10

13



11 KJIACC

KonuyecTBo yacos DJIEeKTPOHHBIE
No /it HaumeHoBaHue pa3aeioB 1 TeM Korrpomsusre  Mparrmseckime (uudpossbie)
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypenI
| 3apokeHUE U Pa3BUTHE 3BOJIOLMOHHBIX 4 0.5
MPEJICTABICHUI B OMOJIOTUI
2 Mukpo3BOIIOLHUS U €€ PE3YNIbTAThI 14 1 2
Makpo3BotonHs U €€ pe3ysbTaThl 6 1
4 [IpoucxoxxaeHue u pa3BUTUE )KU3HU Ha s | L5
3emie
5 [IpoucxoxaeHue yeaoBeKka — aHTPOIOreHe3 10 1 1
DKOJI0oTUsl — HayKa O B3aUMOOTHOILIEHUSX
6 OpraHU3MOB M HaJJOPIaHU3MEHHBIX CUCTEM 3 0.5
C OKpy’Karollel cpenon
Opranusmsl 4 cpesja 0OuTaHUs 1 1.5
OKoJI0rus BUJOB U MOIIYJISILUN 1 0.5
9 DKoJorust cood1EecTB. DKOJIOTHYECKUE 12 1 0.5
CUCTEMBI
10 Buocdepa — rimobanbHast skocucTemMa 6 0.5
11 YenoBek u OKpyKaromias cpeaa 6
12 PesepBHOE Bpems
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 8 7.5







IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KonuyecTBo yacos DJIEeKTPOHHbIE
Ne ara ugposbie
n/n Tema ypoka Bcero Koutpoapupie  IMpaxrueckue fll3y'{eﬂml :)Iﬁlt)bal;OBaTeﬂbHLIe
padoThI padoThI pecypes:
| buonorus kak KOMIUIEKCHAsI HayKa U Kak |
4acTh COBPEMEHHOTO 00IIecTBa
2 JKuBbl€ CUCTEMBI 1 UX CBOMCTBA 1
YpoBHEBas OpraHu3anus ;KUBbIX CUCTEM 1 0.5
4 Wcropust OTKPBITUS U U3YUEHUSI KIIETKH. |
Knerounas teopus
Metoabl MOJNIEKYJIAPHON U KIETOYHON
6uonoruu. [IpakTnueckas padora
5 «M3y4yeHne METOIOB KJIETOYHOU OMOJIOTHH | 0.5
(xpomaTorpadus, aeKTpodopes, '
muddepeHanbHOe HEHTPUPYTHPOBAHUE,
[TLIP)»
6 XUMUYECKUN COCTaB KIETKU 1
7 MuHepanbHble BeIeCTBa KJIETKH, UX |
Ouonoruyeckas poib
Opranuyeckue BeIecTBa KJIETKH — OeJIKH.
g JlaGopaTtopHas pabota «O0Hapyx)eHne 1 0.5
OEJIKOB € TOMOIIBI KAYECTBEHHBIX '
peaxkuuii»
9 CgoiicTBa, k1accuukaius u GyHKIUHA |

0O€eJIKOB




OpFaHI/I‘{eCKI/Ie BCIICCTBA KIICTKHU —

10
YIIIEBOJIbI

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

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

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

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

15 MeTto/1bl CTPYKTYPHOM OHONIOTHH

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

17 [TpakTuyeckas pabora «M3ydyeHue cBoicTB 0.5
KJIETOYHOM MeMOpaHbI»

18 [ToBepxXHOCTHBIN amnmapar KJIETKH
OnHOMeMOpaHHbIE OPraHOUIbI KIETKH.

19 [IpaxTuueckas padora «M3yuenue
JBUKEHUSI LIUTOTIa3Mbl B PACTUTEIBHBIX 0-5
KJIETKax»
[TosnyaBTOHOMHBIE OpraHON/BI KJIETKHU:

20 MHUTOXOH/IPHH, TIacTU IbL. JITabopaTopHast
pabota «VccrnenoBanue miaasmMoiansa u 0-5
JETUIa3MOJIN3a B PACTUTENBHBIX KIIETKaX)

21 HememOpanHbIe OpraHOUIbI KIETKH

22 Crtpoenue u GyHKINHA sipa




23

24

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

ACCUMWISIIINS ¥ TUCCUMUIIALIUS — JIBE
CcTOpOHBI MeTabomu3mMa. Turbel oOMeHa
BemecTB. JlabopaTopHas pabora
«M3y4eHne KaTaIuTHYeCKON aKTUBHOCTH
(dbepMeHTOB (Ha IpUMepe aMHIIa3bl WK
Karajas3bl)»

0.5

25

depMeHTAaTUBHBII XapaKTep peakuii
KJIETOYHOTO MeTabonu3ma. JlabopaTopHas
pabota «M3y4yeHue GpepMEeHTaTUBHOTO
pacIieruieHus NepOoKCHaa BOJOPO/a B
PACTUTCIIBHBIX U JKUBOTHBIX KJICTKAX)»

0.5

26
27

benku-akTuBaTOpH! M OEIKU-UHTHOUTOPBI

ABTOTpOGHBIN TUIT OOMEHa BEIECTB

28

29

doTtocuHTE3
XemocunTes. JlabopatopHas pabora

«CpaBHeHHe MTpoLeccoB POTOCHHTE3A U
XEMOCHUHTE3a»

0.5

30

AHa3poOHBIC OpraHnu3Mbl. Buibl OpokeHusI.

JlaGopaTtopHnast pabota «CpaBHEHHE
MIPOIIECCOB OPOKEHUS U JIBIXAHUS

31

32

AspoOHBIE OpraHU3MBI. DTarlbl
SHEPTreTHYECKOro oOMeHa
OHeprusi MeMOpPaHHOTO TPaIUCHTA
npoToHoB. Cunte3 AT®: paborta




npoToHHON AT®-crHTa3bI

33 Peakuuu MaTpuuHOro cMHTE3a 1
34 Tpanckpunuus — Matpuunbiid cuaTe3 PHK 1
35 Tpancnsauus u e€ srarbl 1
36 KonupoBanue amunokuciot. Posb |
pubocom B OnocuHTe3e Oenka
Opranu3zaius reHoMa y mpoKapuoT u
37 1 0.5
JyKapuoT
18 MonexynsipHbIe MEXaHU3MBI YKCITPECCUHU |
TE€HOB y SYKapuOT
Bupycbl — HekeTouHbIe (OPMBI KU3HU U
39 oOnuratHele napasuThl. [Ipakrnueckas 1 0.5
pabota «Co3anne MOJEIN BUPYCa»
40 BupycHrle 3a0601eBaHus UYeI0BeKa, |
JKUBOTHBIX, PACTCHUN
41 HanorexHosornu B OMOJIOrMY U METUIIMHE 1
42 JKu3HeHHBIN MK KIETKH 1
43 Matpuunsiii cuntes JTHK 1 1
Xpomocomsl. JITaboparopHast pabota
44 «3y4eHne XxpoMoCOM Ha TOTOBBIX 1 0.5
MHUKpOIIpenaparax»
45 Jlenenue KIeTKU — MUTO3 1 1
Tunsl knetok. KapruokuHe3 U HTUTOKUHES.
46 JlaGopatopHas pabora «Habnronenue | 0.5
MHUTO3a B KJIETKaX KOHYHMKA KOpEIIKa JIyKa
(Ha TOTOBBIX MHKpOITperapaTax)»
47 Perynsuust >kW3HEHHOTO IUKJIA KJIETOK 1




48

OpFaHI/I3M KakK €I1MHOC LICJI0C

Tkanu pacrenuit. Jlaboparopnas pabora

49 . . 0.5
«V3yuyeHune TkaHel pacTeHUN»
TKaHM )XKMUBOTHBIX U YEJIOBEKA.

50 JlaboparopHas pabota «3ydeHnue TkaHei 0.5
KUBOTHBIX»
Opransbl. Cucremsl opranos. JlaboparopHas

51 pabora «M3ydyeHure opraHoB LIBETKOBOI'O 0.5
pacTeHus»

52 Ornopa Tena opraHu3MoB

53 JIBuKeHne opraHu3MoB

54 [Iutanue opraHu3MoB

55 [MuTanne MO3BOHOYHBIX KHUBOTHBIX.
[MumeBapuTenbpHas cucTeMa 4elloBeKa

56 JIpIxaHue opraHu3MoB

57 JlpIxaHue MO3BOHOYHBIX )KUBOTHBIX U
YesoBeKa

58 TpaHcnopT BeliecTB y OpraHu3MoB

59 KpoBeHocHas cuctemMa mo3BOHOUHBIX
KUBOTHBIX U YeJIOBEKa

60 Boigenenue y opranu3smos

61 3amuTa y OpraHu3MoB

62 MMMyHHas cucTeMa 4enoBeKa

63 PaznipaxuMocTh U perymsiuus y
OpPraHu3MOB

64 I'ymopanbHas perynsnus 1 9HI0KpUHHAS

CHUCTEMA XUBOTHBIX U YCJIOBCKA




65
66

@DopMBbI pa3MHOKEHHUST OPTaHU3MOB

ITonmoBoe pazMHOKEHUE

67

68

69

Metiio3

I"ameTorenes. OOpa3oBaHKe U Pa3BUTHE
MOJIOBBIX KJIeTOK. JIabopaTopHas paborta
«M3yueHune cTpoeHus MOJIOBBIX KJIETOK Ha
TOTOBBIX MUKpOIIpenapaTax»

NunuBuayansHOE pa3BUTHE OPraHU3MOB —
OHTOI'EHE3

0.5

0.5

70

71

72

3akazKa OpraHOB U TKaHEH U3
3apOAbIIICBBIX JIMCTKOB

Poct u pazButne XKUBOTHBIX.
JlaGoparopHas pabota «BrisBieHue
IIPU3HAKOB CXOJCTBA 3apOAbILICH
ITO3BOHOYHBIX KMBOTHBIX»
PasMHOXeHUE U pa3BUTHE PACTEHUM.

JlaboparopHas pabota «CTpoeHHE OPraHOB
Pa3MHOKEHHUS BBICIIUX PACTEHUI»

0.5

0.5

73

HCTOpI/ISI CTAaHOBJICHUA U Pa3BUTHA
TCHCTUKHU KaK HAYKH

74

75

OCHOBHBIC TIOHATHS U CUMBOJIBI TCHETHKH.
JlaGopaTtopHast pabota «JIpo3zodmiia kak
00BEKT TEHETUYECKUX UCCIIEIOBAHUI)Y

3aKOHOMEPHOCTHU HACIEAOBAHUS
npu3HaKoB. MoHOTHOpUAHOE
ckpentuBanue. [Ipaktraeckas padota
"N3yueHue pe3ynpbTaTOB MOHOTHOPHUIHOTO
CKpelntuBaHus y Apo30duisr"

0.5

0.5




I_II/ITOJ'IOFI/I‘ICCKI/IG OCHOBBI MOHOFI/I6pI/I,I[HOFO

76 1
CKpELIUBAHUS
77 Ananusupyroiiee ckpenppanue. Hemonnoe |
JOMHHHUPOBaHHE
JuruOpuiHoe cKpenuBaHue.
73 [IpakTudeckas padora «3yueHue | 0.5
PE3YJIBTaTOB TUTHOPUIHOTO CKPEIIUBAHUS '
y Ip030(HUITBI»
79 L{uromornyeckrue OCHOBBI JUTHUOPHTHOTO |
CKpEILIUBAHUS
80 CuernieHHOE HaclieIoBaHUE MTPU3HAKOB 1
81 XpOMOCOMHAs TEOPHS HACIECTBEHHOCTH 1
82 I'eneTuka nona 1
83 I'enoTHn kak 1eI0CTHAS CUCTEMA 1
’4 ['eHeTHYEeCKUI KOHTPOIb PA3BUTHS |
pacTeHui, ’KUBOTHBIX U YEJIOBEKA
35 N3MeHUnBOCTH ITpU3HAKOB. Buibl |
M3MEHYUBOCTH
86 MonuduxaonHas U3MEHYHBOCTh 1
BapuarnmonHsbIi ps v BapualimoHHAs
kpuBast. JlaboparopHas paboTa
27 «MccnenoBanne 3akOHOMEPHOCTEN ! 0.5
MOAU(UKAITMOHHONW U3MEHUYUBOCTH. '
[TocTpoenre BapuaOHHOTO psiia U
BApUALMOHHON KPUBOII»
28 I'enoTunyeckas N3MEHYUBOCTbD. |
KombOunatuBHast N3MEHUYUBOCTD
89 MyTannoHHasi U3MEHYUBOCTD. 1 0.5




90

[TpakTrueckas padorta «MyTtanuu y
Tpo30¢ Uikl (Ha TOTOBBIX
MUKpOIIpenaparax)»

3aKOHOMCpHOCTI/I MYTalMOHHOI'O ITpo1mecca.
ONUIreHeTHKA U SIIMTCHOMHUKA

91

I'enernka yenoseka. [IpakTuueckas pabora
«CocTaBiieHHE U aHATIN3 POJIOCIOBHOI»

0.5

92

93

MeToabl MEIUIIMHCKON T€HETUKHT

3HaueHHuE MeHHHHHCKOﬁ I'CHCTUKHU B
NpCaAOTBPAllICHHUHA U JICHCHUU I'CHCTHYCCKUX
3a00J1€BaHNH YeIOBEKa

94

OCHOBHBIE ITOHSITUI CCJICKIINU.
JlabopaTtopHas pabota «M3ydeHue copToB
KYJIBTYPHBIX PACTE€HUN U TIOPOJ] IOMAIITHUX
YKUBOTHBIX)

0.5

95

MeTto/1bl ceeKIMOHHOM paboThI.
JlaGopaTtopHast pabota «M3yueHue MeTo10B
CEJIEKIIMU PACTCHUIN»

0.5

96

97

98

JlocTHKeHUs CeNeKIIMU PacTeHUH 1
*KUBOTHBIX. [IpakTiueckas pabora
«IIpuBuBKa pacTeHHI»

CoxpaHeHue, U3y4YeHUE U UCTIONb30BaHUE
TEHETUYECKUX PECYPCOB
buotexHoiorus Kak Hayka u 0Tpacib

MMPONU3BOACTBA. HpaKTI/I‘-ICCKaSI pa60Ta
((I/I3y‘{eHI/IC 00BEKTOB OMOTEXHOJIOT I

0.5

0.5

99

OCHOBHBIE HaIlPaBJICHUS] CHHTETUYECKOU
ounoJsIoruu




100 XpOoMOCOMHAs M TeHHAasA UH)KEHEPUS 1

101 MenunuHCcKHue OMOTEXHOJIOTHH 1
102 PeszepBHbiii ypok. [ToBTOpeHue, |
0000111eHNEe, CUCTEMATH3AINS 3HAHUI
OBUIEE KOJIMYECTBO YACOB I10 102

I[TPOIT'PAMME

10

13.5




11 KJIACC

Kosnu4yectBo 4yacos DJIEeKTPOHHbBIE
Ne ara ugposBbie
/i Tema ypoxa Beero KonrTpoabubie IIpakTuueckue fll3yqemm :)Iﬁljl;l;OBaTeﬂbele
padoThI padoThI pecypenI
1 OpomonnonHas teopus Y. lapsuna 1
) JIBM>KyIIME CUIIBI DBOJIOLUU BUJOB 110 Y. |
HapBuny
3 Bbopr0a 3a cymecTBoBaHue, €CTECTBEHHBIM |
Y UCKYCCTBEHHBII 0TOOD
4 @OopMHUpPOBAHNE CUHTETUYECKON TEOPUH | 0.5
IBOJIIOLIMU
5 OTansl 3BOIIOLIMOHHOTO NpoLiecca: |
MHUKPO3BOJIIOLUSA U MAKPOIBOJIIOLIHS
6 [Tonmynsius — snemMeHTapHas €IMHULIA |
IBOJIIOLIMH
3aKOH reHeTHYecKoro paBHoBecus JIx.
7 Xapau, B. BaiinOepra. JlabopaTopHas | 0.5
pabota «BbIsiBIEHNE U3MEHUUBOCTH Y '
0co0el 0HOT'O BHIA)
8 DneMeHTapHbIe (PaKTOPHI IBOTFOIIUN 1
9 S¢dext ocnoBarenst. dpdexr !
OYTBLJIOYHOTO TOPJIBIIIKA
10 Murpauuu. M30aumuu nomymsmii: 1
reorpaduyeckas, OnoJorundecKas
1 EcrecTBeHHBII 0TOOp — HaNPaBIAIOMINAN |

(hakTop IBONIOIHH




12

13

14

15

[TonoBoii oTO60p

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

[Ipumeps! npucnocodaeHU y OpraHu3MoB:

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

Bun, ero kputrepuu u CTpyKTypa.

JlaGopatopnas pabora «CpaBHeHHE BUI0B
110 MOP(OJIOTHYECKOMY KPUTEPHIO»

0.5

0.5

0.5

16

17

18

Crpykrypa BUJa
BunooOpa3oBanue kak pe3yapTar
MUKPOIBOJIOIIH

CBs3b MUKPO3BOJIFOIHUU U TTUIEMHUOJIOTHUN

19

20

21

Makpossostonus. [TaneonTonornueckue
METOABI szqum[ 3BOJIFOIIUN

buoreorpaduyeckue MeToabl U3ydeHUs
HBOJIIOLUH
DOMOpPHOIOrHYecKHEe U CPaBHUTEIBHO-

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

22

MonekynsipHO-TeHETHUECKHE,
OMOXMMHYECKHE U MAaTEeMAaTUYECKUe




MCTOABI U3YUCHUA 3BOJTOIINHN

23 OO1m11e 3aKOHOMEPHOCTH IBOJIIOIUH
24 AnantuBHas paauauus. HepaBHOMepHOCTh
TEMITOB 3BOJIOIIUU
’5 HayuHble runoressl NpoUCX 0K ICHUS
YKU3HU Ha 3emJie
26 JloHay4dHBIC MIPEACTABICHUS O 3aPOXKICHUH
KU3HU
7 OcHOBHBIE 3TaIlbl HEOPraHUYECKON
IBOJTIOIIAH
28 ['unioTe3sl 3apoKICHUS KUZHU
HcTopust 3eMiu 1 METOMIBI €€ N3YUCHHS.
79 Jlaboparopnast pabora «3yuenue u
OIMCAaHNE UCKOTTAEMBIX OCTATKOB JIPEBHUX 0.5
OpPraHU3MOB»
30 HauanbHele 3Tams! opraHn4eckon
IBOJTIOIIAH
31 OBoMIOIUS DYKapuOT
OCHOBHBIE 3TaITbl BOTFOITUN
1 pactutensHOro Mupa. [IpakTudeckas
pabora «3ydeHue ocobeHHOCTEM 05
CTPOCHHS PACTEHHI Pa3HBIX OTIEIOB)»
13 OCHOBHBIE 3TaITbI BOJIOIIUHU )KHBOTHOTO
MUpa
DBOIOIUS )KUBOTHBIX. [IpakTuyeckas
34 pabota «3ydyenne ocoOeHHOCTEH 0.5
CTPOEHHUSI TO3BOHOYHBIX KHUBOTHBIX)»
35 Pa3BuTHe )u3HM Ha 3eMIIe 110 3paM U




nepuoaam

MaccoBbie BbIMUPAHUA — SKOJOT'MYCCKUC

36 KPHU3HCHI MPOILIOrO

37 CoBpeMEHHBIH 3KOJOTUYECKUI KPU3HC, €TI0
0COOCHHOCTH

18 CoBpeMeHHas cucTeMa OpraHu4ecKoro
Mupa

39 OCHOBHBIE CHCTEMaTHYECKUE TPYIIIBI
OpraHHU3MOB

40 AHTpONOJIOTHS — HAayKa O 4EJIOBEKE

41 Pa3BuTHe npeacraBieHuii o
MIPOUCXOXKACHUN YeIIOBEKa
MecTto yenoBeka B CUCTEME
opranudeckoro mupa. JlaboparopHas

42 pabota «M3ydyeHue ocobeHHOCTEN 0.5
CTPOEHHUS CKEJIeTa YEIOBEKa, CBA3aHHBIX C
MPSMOXOKIECHUEM»

43 JIBMOKYIIME CHIIBI aHTPOIIOT€HE3a

m CooTHo1IeHne OHOJIOTHYECKUX U
COLIMATILHBIX (hPaKTOPOB B AHTPOIIOTEHE3E

45 OCHOBHBIE CTaIUM AHTPOTIOTEHE3a

46 [TaneoreneTrka u MajeoOreHOMHUKA

47 DBOJIIOLMS COBPEMEHHOTO YEJI0BEKA
UYenoeueckue packl. [IpakTnyeckas

48 pabota «3ydeHune I3KOITOrHIeCKux 0.5
aJanTalyil 4eJIoBeKa

49 MexaucuuninHapHble METO/Ibl

AHTPOIIOJIOTUU




50 3apoKICHUE U Pa3BUTHE SKOJIOTUU 1
Metonst skonorun. JlabopaTtopHas pabora

51 «M3yueHne MeTo10B IKOJIOTHUYECKUX 1 0.5
HUCCIIEIOBAHUI )

57 3HaueHne YKOJIOTMYECKUX 3HAHUU JUIS |
4eJioBeKa

53 Dkosorudeckue GpakTopbl 1
Abuotnueckue akropsl. CBeT Kak

54 skosoruueckuii pakrop. JlabopaTopHas | 0.5
pabota «BrisiBIeHHE TPUCTIOCOOIECHUI '
OpPraHU3MOB K BIHMSIHUIO CBETa»
Abuotnyeckue pakropsl. Temneparypa
KaK 3KOJIOTHICCKHUH (akTop.

55 JlaGopatopHnas pabota «BeisiBieHHe 1 0.5
MPUCTIOCOOTICHHUI OPTaHU3MOB K BIUSHHUIO
TEeMIIEPaTyphI»
Abunotnyeckue gpakropbl. BiaxxHOCTh Kak

56 sKoJornueckuit pakrop. JlabopatopHas | 0.5
pabota «AHaTOMUYECKHE OCOOEHHOCTH '
pacTeHuii U3 pa3HbIX MECT OOUTAHUS»

57 Cpensl 06uTaHUSI OPTaHU3MOB 1

58 buonoruueckue puTMsl 1

59 XKuznennble pOpMBI OPraHU3MOB 1

60 buotnueckue hakropsl 1
3HaueHne OMOTUYECKUX B3aUMO/IEHCTBUI

61 JUISL CYILIECTBOBAHUSI OPIaHU3MOB B Cpejie 1
oOuTaHus

62 DKOJIOTUYECKUE XapaKTEPUCTUKHI 1




IMOIYJI A

OcHOBHBIC TOKA3aTSIU NOMyJIAIHUN:

63 YHCIIEHHOCTD, IUIOTHOCTh, BO3PACTHAs U
MI0JIOBAsi CTPYKTYpa
OcCHOBHBIE TTOKA3aTENIN TOIMYJISIIHHN:

64 POXJ1aeMOCTh, TPUPOCT, TEMI POCTA,
CMEpPTHOCTh, MUTPALIAN

65 DKoJorudeckasi CTpyKkTypa nonyJssnuu

66 JluHamMuKa MOMYJSIUU U €€ Perysius

67 KpuBbIie pocTa YMCIEHHOCTH TIOMYJISIIIHH.
KpuBbie BEDKUBaHUS
DKoJoruveckasi HUIa BU/A.

68 Jlaboparopnas padota «IIpucnocobiaeHus 0.5
CeMsIH paCTeHHI K pacCEICHUIO»

69 Bun kak cucrema nonynsiuit

70 3aKOHOMEPHOCTH TOBEJICHUS M MUTPAIIAN
KUBOTHBIX

71 Coo0111ecTBO OpraHu3MOB — OHOIIEHO3

72 DKocucTema Kak OTKpbITasi cucreMa

7 KpyroBopot BelecTB 1 MOTOK YHEPTUH B
9KOCUCTEME

74 OCHOBHBIE TIOKA3aTEIN YIKOCUCTEMBI

75 DKOJIOTHYECKUE MTUPAMUIbI

76 W3meHneHus coo0IIecTB — CyKIIECCUH

77 [IpupoHbIE 3KOCUCTEMBI. DKOCUCTEMBI
03€p U peK. DKOCUCTEMBI MOPEN U OKEAHOB

78 [IpupoHbIe 5KOCUCTEMBI. DKOCUCTEMBI




TYHJIp, JIECOB, CTENEH, MyCTHIHBb

79 AHTpPONIOT€HHBIE IKOCUCTEMBI
20 Ypboskocucremsl. [IpakTuueckas pabora 0.5
«M3ydenue u onucaHue ypoo3KOCUCTEMBI» '
3aKOHOMEPHOCTH (OPMUPOBAHUS
81 OCHOBHBIX B3aUMOJICHCTBUI OPraHU3MOB B
HKOCUCTEMAX
MexaHu3Mbl BO3IEUCTBUS 3arpsI3HEHUN
2 Pa3HbIX TUIIOB Ha CyOOpTraHU3MEHHOM, |
OpraHU3MEHHOM, TOMYJIAIIMOHHOM U
H9KOCUCTEMHOM YPOBHSIX
23 buocdepa — obmieruranerapHast 000109Ka
3emin
84 Yuenue B. U. Bepnaackoro o 6uocdepe
25 3aKOHOMEPHOCTH CYLIECTBOBAHMS
o6uochepsl
26 Kpyrosopots! BeniecTs u
OMOTEOXUMHYECKUE ITUKITBI
g7 3oHanbHOCTH Ouochepsl. OCHOBHBIE
OMOMBI CyIIN
88 YcroitunBocTh OMOChHEpsI 0.5
89 DKOJIOTUYECKUE KPU3ZHUCHI U UX TPUINHBI
90 BosneiicTBue uenoBeka Ha 6uochepy
o1 AHTpPOIIOT€HHOE BO3JIEHCTBUE HA
PaCTUTENBHBIN U )KUBOTHBIN MU
92 Oxpana npupozsl
93 OCHOBHBIE IPUHIUIIBI YCTOMYHUBOTO




Pa3BUTHA YCTIOBEUYCCTBA U IIPUPOAbL

PannonansHoe mpupoA0Ionb»30BaHUE U

94 COXpaHEeHHEe OHOJIOTrHYEeCKOro 1
pa3HooOpa3us 3emin

95 Q§06meHHe 110 TeMe «MUKpO3BOJIIOLUS U |
e€ pe3yabTaThD»

96 0"606I_HGHI/IG 1o TeMe «MaKkpOodIBOITIONHUS U 1
e€ pe3yIbTaThD»

97 O06o6mmenue no reme «IIpoucxoxaeHue u 1
pa3BHUTHE KU3HU Ha 3eMiie»

08 O6o6menne no Teme «IIpoucxoxaenne |
YeJI0BEKa — aHTPOTIOT€HE3)»

99 O06o0menne 1o Teme «IKOJIOTHs — HayKa O !
B3aMMOOTHOUIEHUSAX OPTraHU3MOBY

100 O6o006menne no Teme «OpraHu3mMsl U cpenia !
OOUTaHUS

101 O606meH1/ie o TeMe «DKOJIOTHS BUIOB U |
TIOTTYJISIITHI»

102 O6o006menue no Teme «brocdepa — !
rio0anbHasi 3KOCUCTEMAY

OBUIEE KOJIMYECTBO YACOB I1O 02 75

[NPOT'PAMME







IPOBEPSIEMBIE HA EI'D 110 BUOJIOT'MU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

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

ChopMupoBaHHOCTh 3HAHUW O MECTE U POJH OHOJIOTUH B CHCTEME
€CTECTBEHHBIX HayK, B dhopMupoBaHUH COBPEMEHHOM
€CTeCTBEHHOHAYYHOH KapTUHBI MUPA, B TO3HAHUU 3aKOHOB IIPUPOJIBI U
pEIICHUH KU3HECHHO BKHBIX COIMATBHO-3TUYCCKUX, SKOHOMUYECKHUX,
HKOJIOTUYECKUX MPOOIIEM YEIOBEUYECTBA, a TAKXKE B PEIICHUU BOIIPOCOB
PaIMOHAILHOTO MTPUPOAOIIOIE30BaHUS, B (HOPMHUPOBAHUH 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
MIO3HaHMS, UCIIOJIB3YEMBIX B OMOJOTMYECKUX HCCIEIOBAHUSIX JKUBBIX
O0OBEKTOB M 3KOCHCTEM (ONHMCaHHE, W3MEpEHHUe, IPOBEICHUE
HAOIOACHNH); CIIOCOOAMU BBISIBICHUS M OICHKH aHTPOIOTCHHBIX
M3MEHEHUH B IIPHPO/IE.

2 YMeHHe BBIIBUTaTh THUIOTE3bI, MPOBEPATH X SKCIIEPUMEHTATLHBIMU
cpenctBaMu, (GOPMYyIHpYys LeJNb HCCIEIOBAHUS, AaHAIN3UPOBATH
MOJTyYEHHbIE PE3YyJIbTAThI U J1€1aTh BBIBO/BI.

BbisiBIIeHHEe 3aBUCMMOCTH  MEXKJy HCCIEIyeMbIMH BEIWYHMHAMH,
00BSICHEHUE TIOTYYEHHBIX PE3yJIbTaTOB U (HOPMYITUPOBAHHE BBHIBOJIOB C

HCIIOJIb30BAHHUEM HAYYHBIX HOHSITI/IfI, TGOpI/Iﬁ 1 3aKOHOB

YMeHue BIafeThb CHUCTEMOM OHOJOTMYECKMX 3HAaHUN, KOTOpas
BKJIFOYAET: OCHOBOIIOJIATAlOIIME OWOJIOTMYECKUE TEPMHUHBI W TIOHSTHUS
(K¥3Hb, KJIETKa, TKaHb, OpraH, OPTraHu3M, BHI, TOMYISIMS, SKOCHCTEMa,
OuorieHo3, onocdepa; MeTaboIM3M, TOMEOCTa3, KIETOYHBIA MMMYHHUTET,
OvocuHTe3 Oenka, OWONONIMMEPBI, JUCKPETHOCTh, CaMOpEryJIsLus,
CaMOBOCITPOU3BE/IEHHE, HACJIEICTBEHHOCTD, W3MEHYHBOCTD,
SHEPro3aBUCUMOCTb, POCT U Pa3BUTHUE);

Ouwojorudeckue Teopuu: kierouHas Teopuss T. IlIBanna, M.
[lneitnena, P. BupxoBa; KiIOHaJIbHO-CEIEKTUBHOIO MMMyHHTeTa [I.
Opnux, .M. MeuHnkoBa, XpOMOCOMHAsI T€OpUsL HACAEACTBEHHOCTH T.
Moprana, 3akoH 3apozsiieBoro cxonactsa K. bapa, sBomtounoHHas

TCOpHA 4. I[apBI/IHa, CUHTCTUYCCKAasA TCOPUS ISBOJJIOLUH, TCOPUA




antpororeHe3a Y. Jlapsuna; teopus Ouoreornenosza B.H. Cykauépa;
yuenne H.W. BaBuioBa o meHTpax MHOrooOpasus M MPOMCXOXKICHUS
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;
CUEIUICHHOTO HAacJIeI0BaHUs IPU3HAKOB W HapyLIEHUs CUEIUICHUS
reHoB T. MopraHa; roMoJIOTMYECKUX PSJOB B HACIEICTBEHHOU
n3MeHunBocti H.M. BaBunoBa; renHetmuyeckoro pasHoBecust JIxk.
Xapan u B. BaiinGepra; 3apoappimeBoro cxozactsa K. bapa;
Oouorenernueckuii 3akoH J. ['exkens, @. Mrosiepa);

MIPUHIIMIIBI (YUCTOTHI FaMET, KOMIIJIEMEHTAPHOCTH);

npaBwia (MuHuMmyma fO. JIubuxa, sKoJI0rM4eckod nupaMuibl 4HUCed,
O1OMAaccChl U SHEPTUN);

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

Xonpetina, mukpocdep C. @okca, pubdo3uma T. Uek)

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

COCTaBJIATh I'CHOTHUIIMYCCKHUEC CXCMbl CKPCIIMBAHHWA JJI1 pa3HbIX TUIIOB
HaCJICAOBaHUA TPHU3HAKOB Yy OPraHM3MOB, COCTABJIATH CXEMBI IICPCHOCA

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

YMeHue ycTaHaBIMBAaTh B3aUMOCBSI3M  MEXAY CTPOCHHEM H
(YHKIUSMU: OpPraHOUJOB, KIETOK pa3HbIX TKaHEH, OpraHaMu H
CUCTEMAMH OPraHOB y pAaCTEHHH, JKMBOTHBIX U YEJIOBEKA; MEXAY
JTarnaMu OOMEHa BELIECTB; ITalaMu KJIETOYHOTO IMKJIA M KU3HEHHBIX
LMKJIOB OPraHU3MOB; dTalaMi ’MOPUOHAIILHOTO Pa3BUTHS; TEHOTUIIOM
u ¢deHotunoM, ¢eHoTUrIoM U  (GaKTOpaMu Cpelbl OOUTaHMUS,
IpoLeccaMi  JBOJIIOLMM; JIBWKYIIMMHU CHJIAMU  aHTPOIIOT€HE3a;
KOMIIOHEHTaMHU DPA3JIMYHBIX AKOCUCTEM U MPUCHOCOOTICHUSMH K HUM

OpraHu3MOB

YMeHue BBIIEATh CYIeCTBEHHBIC TPU3HAKY:

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

B OpraHusmax paCTeHHﬁ, JKHUBOTHBIX M YCJIOBCKA, OMOJIOTHMYECKHX




mporieccoB: obMeHa BemecTB  (Meraboiu3M), HHGOpMAIMH U
MpeBpaIleHHs] SHEPTUH, OpPOKEHUs, aBTOTPOPHOTr0 U TeTepoTpodHOro
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 JABMKYIIMX CHJI 3BOJIOIHMU HA TeHO(DOHT
MOTYJISIUM; TIPUCIIOCOOJICHHOCTH OPTraHU3MOB K cpejie OoOHuTaHus,
YyeperoBaHMsl HAIPABJICHUM 3BOJIIOLUM; KPYroBOpOTa BEILECTB MU

IIOTOKa S9HEPI'Ur B OKOCUCTEMAX

ChopMUpOBaHHOCTb YMEHMS BBIIEIATH CYLIECTBEHHBbIE MPU3HAKU
BUPYCOB, KJIETOK IIPOKApUOT M JYKapHUOT; OJHOKJICTOYHBIX M
MHOTOKJIETOYHBIX OPTaHU3MOB, BHUJOB, OMOT€OIIEHO30B U IKOCHUCTEM;
0COOEHHOCTH MPOLECCOB OOMEHA BEILECTB U IPEBpAILEHHs] SHEPIHH B
KJIeTKe, (DOTOCHHTE3a, IJIACTUYECKOI0 M SHEPreTH4YecKoro ooOmeHa,
XEMOCUHTE3a, MHTO03a, Meio3a, OIUIOAOTBOPEHMS, pa3BUTUA U
Pa3MHOXKEHHUS, UHIUBUYaJIbHOTO PAa3BUTHUS OpraHu3Ma (OHTOTEHE3a),
60pbOBI 32 CyLIECTBOBaHKE, ECTECTBEHHOI'O 0TOOPA, BUA000Pa30BaHMS,
IPUCIIOCOOJICHHOCTH OPraHu3MOB K cCpele OOuUTaHMs, BIHSHUS
KOMITOHEHTOB KOCHCTEM, aHTPOIIOI'€HHBIX M3MEHEHUHN B 3KOCHCTEMax
CBOEH MECTHOCTH, KPYrOBOPOTa BEIECTB M IMPEBpAILLEHUS SHEPTUU B

ouocdepe

VYmenue UCTIOJIb30BATh COOTBETCTBYIOIIHE apryMeEHTHI,
OMOJIOTUYECKYI0 TEPMUHOJOTHIO M CHUMBOJMKY Ul JIOKa3aTelbCTBa
POJCTBAa OPraHU3MOB Pa3HBIX CHUCTEMATUYECKUX TPYIIL; B3aMMOCBS3U
OpPraHU3MOB W cpenbl OOWTAHMS;, EIWHCTBA YeJOBEYECKHX pac;
HE00XO0IMMOCTH 37J0pOBOTr0 00pa3a KHU3HU, COXPAHEHUs Pa3HOOOpa3us
BUJIOB M HKOCHCTEM KaK YCIOBMSI COCYIIECTBOBAHHUS IPHPOJBI U

YCI0BCUCCTBA

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

ITO3HIIHIO




INEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA EI'D
1O BUOJIOI'NHA

Kox

HpOBepﬂeMblﬁ IJIEMEHT COACPKaHUA

buonorusa xax HayKa. ’KuBble cucTeMbl U X HN3YUCHHUEC

1.1

1.2

1.3

CoBpemeHnHass OHMOJOTMs — KOMIUJIEKCHAsi Hayka. buojormueckue Hayku U
u3ydaemble UMM 1poOiembl. DyHAaMeHTaJdbHbIC, NMPUKIATHBIE W TMOUCKOBHIE
HAyYHBIC UCCIICIOBAHMS B OMOJIOTHH.

3HaueHue Owonoru B (OPMUPOBAHUU COBPEMEHHOH €CTECTBEHHO-HAYYHOU
kaptunbsl mupa. [Ipodeccun, csizannpie ¢ Ouonorueil. 3HaueHue OUOJIOTUU B
MPAKTUYECKOW JIESITEIbBHOCTU YEJIOBEKa: MEAUIMHE, CEIbCKOM XO34MCTBE,

IIPOMBIILIIEHHOCTH, OXPaHEe IPUPOBI

JXKuBble cuctembl Kak MpeaMeT u3ydeHus Ouonoruu. CBOMCTBA KUBBIX CHUCTEM:
€MHCTBO XMMHYECKOIO0 COCTaBa, JUCKPETHOCTh M ILEJIOCTHOCTh, CIIOXKHOCTh U
YHOPSIIOYCHHOCTD CTPYKTYPHI, OTKPBITOCTb, CaMOOpPraHu3aIus,
CaMOBOCIPOU3BEAEHUE, PA3APAKUMOCTh, U3MEHUNBOCTb, POCT U Pa3BUTHE.

YPpOBHU OpraHu3alMM JKUBBIX CUCTEM: MOJICKYJISAPHBIN, KJIETOUYHBIN, TKAHEBbIH,
OpraHu3MEHHBIH, MOMYJISIHUOHHO-BUA0BOM, AKOCUCTEMHBIN
(buoreoneHoTHYeckuii), OmochepHbd. IIporecchl, MPOUCXOASIINE B KHBBIX
cucremax. OCHOBHbIE TPU3HAKK >KUBOTrO. JKu3Hb Kak (opMa CyIIEeCTBOBAHUS

MaTCpruun

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

TECTa

Knerka kak Ononorudeckas cucrema

2.1

Krnerka — cTpykTypHO-(yHKIIMOHAIbHAS €AMHHIIA XKUBOTO. McTOpUsT OTKPBITUS
kinetku. Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. lIBann, M.
[Ineinen, P. Bupxos). OcHOBHBIE NIOJIOKEHUSI COBPEMEHHON KJIETOUHOM TEOPHUHU.
MeTo b1 MOJIEKYIISIPHOM M KJIIETOYHOM OMOJIOTUH: MUKPOCKOIHS, XpoMaTorpadus,
anexTpodopes, METO/T MEUYEHBIX aTOMOB, nuddepeHnaibHoe

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

2.2

XUMHUYECKUI COCTaB KIETKU. Makpo-, MUKPO- U yJIbTPaMHUKPO3JIEMEHTHI. Bona u

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




TEIUIOPETyAsuu. MuHepaibHbIe BEIIECTBA KIETKH, WX OMOJIOTHYECKasl pPOJib.
Poip kKaTHOHOB U aHMOHOB B KJIETKE.

buonornueckne momumepsl. benku.  AMUHOKHCIOTHBIA COCTaB  OEJIKOB.
Crtpykrypbl OenkoBoi Mousekyibl. [lepBuunas cTpykTypa Oenika, MenTHIHAS
CBA3b. BropuuHas, TpeTUuyHas, 4YETBEPTUYHAs CTPYKTYphl. [leHarypamus.
CaoiictBa 6enkoB. Knaccudukanus 6enxoB. buonornueckue GyHKIuu OEnKoB.
VYrneBoabl. MoHocaxapupl, AMCAXapUbl, OJUTOCaXapuAbl M IOJIHCAXapUIBbL.
OO0muit mnaH cTpoeHuss U (PU3MKO-XUMUYECKHE CBOICTBA  yrjeBOJIOB.
buonorudeckue GyHKIIUU YTIIEBOIOB.

Jlumuapsl. T'unpodunbHo-runpodoOHbie cBolicTBa. Knaccudukanus nunumos.
Tpurnuuepunsl, dochonunuas, BOCKH, CTepouabl. buonormdeckue GyHKIUU
nunuaoB. OOIMe CBOKWCTBA OMOJIOTHUECKMX MEMOpPAaH — TeKy4eCTh, CIIOCOOHOCTh
K CaMO3aMBbIKaHUIO, TTOTYIPOHUIIAEMOCTb.

HyxneunoBbie kucnorsl. JIHK u PHK. CrpoeHune HYKIEHHOBBIX KHCIIOT.
Hyxneoruasl. IIpunnun xomminementapuoctu. [lpaBuno Yapradda. Crpykrypa
JIHK — nBoitHas criupanb. MecTtoHaxoxaeHue u ounonorudeckue ¢pynxuu JJTHK.
Bunet PHK. @yukunun PHK B knetke.

Crpoenue wmosekynsl AT®. Makpospruueckue cBsi3u B MoJiekyine ATO.
buonoruueckue pynkiuu AT®. BoccTaHOBIIEHHBIE IEPEHOCYUKH, UX (DYHKIIUU B
kierke. CekBenuposanue JJHK.

CrpykrypHass OHWOJOTHS: OWOXMMHUYECKHE W OHOPU3NICCKUE HCCIICIOBAHUS

COCTaBa U MPOCTPAHCTBEHHOU CTPYKTYpbl OMOMOJIEKYJT

2.3

Tunsl  kieTok: sykapuoTHdeckass UM 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 (yHKIIMOHMpPOBaHHE SyKapUOTHUeCKOH kieTku. [lna3marmueckas
MeMmOpaHa (rutazmaneMma). CTpyKTypa Iuia3MaTudeckoil MmeMOpansl. TpaHcnopT
BEUIECTB uepe3 IUIa3MaTUYeCKyl0 MeMOpaHy: maccuBHbIM  (auddysus,
oOneruénHass nud@y3us), aKTUBHBIN (MEPBUYHBIA W BTOPUYHBIA aKTHBHBIN
tpancnopt). [lomynponunaemocts MemOpanbl. PaGoTta HarpHii-kaaneBoro
Hacoca. DHJOUMTO3: MUHOIMUTO3, (aronuro3. Dk3ouuTo3. KietouHas creHka.
Crpykrypa 1 GyHKIUU KIETOYHON CTEHKH pacTeHH, rpruOoB.

Hutommaszma. Iluto3oms. Ilutockener. JIBukeHuwe 1muTomia3mbl. OpraHouibl
KiIeTkd. OpHoMeMOpaHHBIE OpPraHOWABl KIETKU: DHJIOIUIa3MaTHYecKas CeThb
(OIIC), anmapar ['onbmku, TU30COMBI, UX CTpoeHUE U (yHKUIMU. B3auMocBs3b
O0JIHOMEMOpaHHBIX OpPraHOMAOB KJIeTKH. CTpoeHue IpaHyJsIpHOrO PETUKYIyMa.

Cunre3 pactBopuMbIX OenkoB. CHHTE3 KIETOYHBIX MemOpaH. [mamkuit
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(arpaHyisipHBIN) SHAOIUIA3MATHYECKUN peTHKyiayM. CekpeTopHas (GyHKUIUSA
annapara [ombmku. TpaHcmopr BemecTB B KIETKE. Bakyoin pacTUTENBHBIX
kietok. Kiierounslii cok. Typrop.

ITosryaBTOHOMHBIE OPraHOUIBI KJIETKU: MUTOXOHPHUH, IUTACTUBL.

Crpoenne W (yHKIMM MUTOXOHAPUN M miacTtui. llepBUuHBIE, BTOPUYHBIE U
CIIO)KHBIE  TUIACTUABl  (POTOCHHTE3UPYIOIIMX  JYKapuoT.  XJIIOPOIUIACTHI,
XPOMOIUIACTBI, JISMKOIUIACTHI BBICHIMX PACTEHUN.

HememOpannble opranougsl kinetku CrtpoeHne M (QYHKIUM HeMeMOpaHHBIX
OpPraHouJI0B KJIETKH. Pubocombl. MukpoduiaamMeHTsl. MplieyHble  KIETKU.
MuxkpotpyOouku. Kierouneli nenrp. CTpoeHHME U [BUXKEHHE >KTYTUKOB H
pecHrueK. MUKpOTpyOOUKH LUTOIIAa3Mbl. LIeHTpHOIIb.

Snpo. O6Gonouka sapa, XpOMaTHH, KapHOIUIa3Ma, SAPBIIIKH, UX CTPOEHHE U
¢bynkuuu. SnepHbiii OenkoBBIA MaTpuKc. IIpocTpaHCTBEHHOE pPACHONIOKEHHE
XpoOMOCOM B HHTep(]a3HOM sizipe. benku xpomaTtnHa — THCTOHBI.

Knerounsle BrmoudeHus. CpaBHUTENBbHAs XapaKTEPUCTHKA KJIETOK JyKapHOT

(pacTUTeNnbHOM, YKUBOTHOU, TPUOHOIN)

AccuMWISIIMSL U JTUCCUMMIISALIUSA — JIB€ CTOpPOHBI MeTabonu3ma. Tumbl oOMeHa
BEIIECTB: aBTOTPOMHBIM U TeTepOTPOPHBIA. YUacTHe KHUCIOpPoJa B OOMEHHBIX
mpoueccax. OJHepreTuyeckoe ooOecrieyeHue KiIeTKU: InpeBpaiieHne ATD B
oOMeHHBIX Tpoueccax. DepMEHTATUBHBIN XapakTep peaklUuid KJIETOUYHOTO
Metabonu3ma. DepMeHThl, MX CTPOCHHE, CBOMCTBA U MEXaHHM3M JICHUCTBUSL.
Kodepmentsl. OTinuns GepMEHTOB OT HEOPraHUUYECKHX KaTalnu3aTopoB. beiku-
aKTUBATOpPbl U OENKU-UHTMOUTOpHL. 3aBUCUMOCTb CKOPOCTH (PEePMEHTATHUBHBIX
peaxiuii oT pa3nUYHbIX (PaKTOPOB.

IlepBuuHbIl CHHTE3 OpraHMYECKHUX BemiecTB B KieTke. dDorocuHres. Poib
XJoporiacToB B mporecce (orocunTe3a. CBetoBas u TemMHOBas (asbl.
[IponykTuBHOCTE (QoTOCHHTE3a. BnusHME paznuyHbIX (AKTOPOB Ha CKOPOCTh
¢dorocunTe3a. 3HaueHue (HOTOCHHTE3A.

XemocuHre3. PazHooOpa3ue opraHn3MOB-XEMOCHHTETUKOB: HUTPUDHUIUPYIOLIHNE
OakTepuu, XKeae300aKTepuu, cepoOaKTEepHH, BOAOPOAHBIC OakTepuu. 3HAUYCHHE
XEMOCHHTE3A.

AHa’poOHble oOpraHu3Mbl. Buabl Opoxenus. I[IpoaykTel OpoxeHHS M HX
UCIOJIb30BAHUE YENOBEKOM. AHA’pOOHBIE MHUKPOOPTraHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTHHU ¥ BO30YIUTETN OOJIE3HEH.

AdpoOHBIE OpPraHW3Mbl. DTambl dHepreTudeckoro oomena. IloaroroBuTenbHBIN
sTan. [ Mkonmu3 — 0eCKUCIOPOIHOE PACIIETUIEHNE TITFOKO3BI.

buonoruyeckoe OKHCIEHHE, WM KJIETOUYHOE JbIxaHuWe. Poiab MHTOXOHIpUN B
mporeccax OHOJIOTHYECKOT0 OKHCJICHHUS. Huknnyeckue peaxuu.

OxucnurensHoe dochopunupoBanue. [Ipenmymecrtsa aspoOHoro mytu oOMeHa
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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, aHTUIAPAILIEIbHOCTh, ACUMMETPHUYHOCTbD.
Tpancnaums u e€ stanbel. Yuactue TpaHcnoptHbeix PHK B OuocuHTe3e Oenka.
VYcnoBust OuocunTe3a Oenka. KonmupoBanwe amMuHOKUCIOT. Poms pubocom B
O6uocuHTe3e Oenka.

Opranu3zaiys reHomMa y IpoKapuoT U 3yKapuoT. Perymisius akTHBHOCTH F€HOB y
npokapuot. ['unore3a omepona (P. XKakob, K. Mano). Perymsauus oOMeHHBIX
IIPOLIECCOB B KJIEeTKe. KileTouHbIi roMeocTas.

Bupycsl — HekierouHbsle (OPMBI JKU3HH M OONHMraTHble mapa3utbl. CTpoeHHe
MIPOCTHIX U CIIOKHBIX BUPYCOB, PETPOBUPYCOB, OaKTepruodaros.

Bupychbie 3a0oneBanus uenoBeka, >kMBOTHBIX, pactenuid. CIINJ[, COVID-19,

conraJibHbIC U MCIUITMHCKHUC HpO6JI€MI)I

2.6

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

Marpuunsiii cunte3 JHK — permukanusa. Ilpuanunsr perumkanuu  JHK:
KOMIUIEMEHTAPHOCTb, ITOJIYKOHCEPBATUBHBIM CHUHTE3, AHTHUIIAPAJUIEIBHOCTD.
Mexanusm permmkanuu JJHK. Xpomocomsl. Ctpoenne xpomocom. Tenomeps! u
Tenomepasa. XpPOMOCOMHBIH Ha0Op KIETKM — KapHOTHM. JIUIUIOMAHBIA U
rariou bl - Habopbl XpoMocoM. ['omonormynsle Xpomocombl. IlojoBbie
XPOMOCOMBI.

Jlenenune xietkn — MuTo3. CTaguu MHUTO3a U IMPOUCXOASIINE B HUX ITPOLECCHI.
Tunsl MuTo3a. KapuoknHes u nurokuHe3. buonornueckoe 3Haue€HHUE MHTO3A.
Perynsus mutoTndeckoro nukia kiaetku. [Iporpammupyemast kierouHas rudesb
— anomnTo3.

CDYHKI_II/IOHaJ'ILHaH TCHOMHKA

3.1

OpraHI/ISM Kak OMOJIOTHYecKas CHCTeMa

OOHOKJIETOYHEIE, KOJIOHHAJIbHBIC, MHOTOKJICTOYHBIC OpraHu3Mbl u
MHOTOTKaHEBBIE OPTaHU3MBI.

@dopMBl pPa3MHOKEHHUS OpPraHU3MOB: Oecrojoe (BKJIIOYas BEreTaTUBHOE) |
moioBoe. Bumbl  O6ecmosoro  pa3MHOXKEHHS:  MOYKOBAaHWE, CIOPYJISAIHS,
(dbparMeHTaIus, KIOHUPOBAHUE.

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

[ToBenenne xpomocoMm B Meno3e. Kpoccunrosep. bronorndecknii cMpIci Meiio3a
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1 TI0JIOBOTO Ipoliecca. Melio3 U €ro MecTo B )KU3HEHHOM IIMKJIE OPraHU3MOB.
[IpenzaponpiieBoe pazButue. l'amMeroreHe3 y XUBOTHBIX. II0sIOBBIE JKeie3bl.
OOpazoBanue U pa3BUTHE TOJIOBBIX KIEeTOK. CrepMaToreHe3 M OOTEHE3.
Crpoenue mnonoBbIX KieToK. OIIoI0TBOpEeHHE W 3IMOPHOHAIBLHOE pPa3BUTHE
KHUBOTHBIX. CITIOCOOBI OTUIOIOTBOPEHUS: HApY)KHOE, BHYTpeHHEe. [lapTeHorenes.
WunuBunyanpHOEe pa3BUTHE OpraHu3MoB (oHTorenes). Craaum sMOpHOreHesa
YKUBOTHBIX (Ha mpumepe Jiarymkn). Jpoonenne. Tunsl apodnenus. OcodeHHOCTH
NpoOJieHrs MJIEKOMUTAIONIMX. 3apObIIIeBbIE JUCTKU (racTpylislus). 3akiaaka
OpraHOB W TKaHEW W3 3apOJBIIIEBbIX JIMCTKOB. B3aMMHOE BIMSHUE 4YacTed
pa3BUBAIOLIErocs 3apoibllia (3MOpUOHANbHAs HMHAYKLMA). 3akjiajka IJIaHa
CTPOEHMS >KMBOTHOIO KakK pE3yJbTaT HEPApXUUYECKUX B3aUMOJECHCTBUN TI'€HOB.
Bnusnue na >MOpHOHANIbHOE pAa3BUTHE PA3IUMYHBIX (DAaKTOPOB OKpYXKaromien
Cpelbl.

Poct u pazBurtue xuBoTHBIX. [locTaMOpronanbubli nepuoa. [lpsmoe n Henpsimoe
pazButue. Pa3Butue ¢ meramopdo3oM y OECrO3BOHOYHBIX U TMO3BOHOYHBIX
KUBOTHBIX. buoiiornueckoe 3HayeHUE MPSMOrO0 M HENPSMOIO pa3BUTHUSA, HX
pacnpocTpaHeHue B mnpupoje. Tumbl pocta XKUBOTHBIX. DaKTOpHl peryiasuuu
pocta JKMBOTHBIX M denoBeka. CTaaiuu NOCTAIMOPUOHAIBHOTO pa3BUTHUS Y
YKUBOTHBIX U 4esioBeka. [lepuopl oHTOreHes3a yenoBeka.

Pasmuoxxenue wu pasButue pacteHuil. ['ametodutr m cmopodur. Meiio3 B
KU3HEHHOM TMKJIe pacrteHud. (OOpa3oBaHuMe CIop B IIpolecce Meiosa.
I'amerorenes y pacrenuil. OIUIOAOTBOpEHHWE U PA3BUTUE PACTUTEIBHBIX
OpraHu3MoB. /[BoifHOe OIUI0IOTBOpPEHKE Y IIBETKOBBIX pacTeHni. OO6pazoBaHue u

Pa3sBUTHEC CEMCHHU. MexaHu3MbI peryjiannuu OHTOTCHE3a Y 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,

MOJIEKYJIIPHO-T€HETUYECKUI

Monorubpuanoe ckpemupanue. [lepsbiit 3akoH MeHens — 3akoH eInHo00pa3us
ruOpuioB mnepBoro mnokosieHus. IlpaBuno nomuHupoBanus. Bropoil 3akoH
MeHngens — 3akOH paclIeIyieHuss MNpu3HAKoB. LluTonormueckne OCHOBBI
MOHOTHOPHUAHOTO CKpeluBaHus. [ umores3a 4MCTOTH ramerT.

AHanuzupyroniee ckpeniuBaHue. IIpomMeXyTOuHBIM XapakTep HaclleJOBaHMS.
Pacmennenne npu3HakoB pY HEMTOJIHOM JOMUHUPOBAHUH.

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

HaCJICcJO0BaHUA ITPU3HAKOB. ]_II/ITOJ'IOFI/I‘{CCKI/IC OCHOBBI JAUTU 6pI/II[HOTO




CKpEILIMBaHUS.
CueruieHHoe HacienoBaHue mnpusHakoB. Pabotst T. Moprana. CueruieHHOe
HAacJIEeA0BAHUE TI'€HOB, HAPYIICHUE CLEIUICHHUS MEXAy IeHamMu. XpOMOCOMHas
TEOPHS HACJIEICTBEHHOCTH.

I'enernka mona. XpoMOCOMHBIH MEXaHU3M OIpPEIENEeHUs Moja. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHblid U TeTeporaMmeTHbid mnoi. ['eHeTnueckas
CTPYKTypa IIOJIOBBIX XpoMmMocoM. HacienoBaHue mNpu3HAKOB, CLEIUIEHHBIX C
ITOJIOM.

I'enoTun kak uenoctHas cucrema. [lneroTponus — MHOKECTBEHHOE JEHCTBUE
reHa. MHOXECTBEHHbI ajuiean3M. B3auMOAENCTBUE HEAIEIbHBIX T'€HOB.

Kommnnemenrapuocts. Onucrtas. [lonumepus
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BzaumoneiicTBue reHoTUNa U cpebl pu hopmupoBanun (peHotuna. I3MeHYHBOCTb
npu3HakoB. KayecTBeHHbIE M KOJUYECTBEHHbIE MPU3HAKU. BBl M3MEHUYMBOCTH:
HEHaCJIEACTBEHHAs: ¥ HacJIeACTBEHHAs.

MoudukanonHass ~ W3MEHYHUBOCTb. Poib cpeapl B (bopMupOBaHHA
MOIM(UKAITMOHHOW M3MEHYMBOCTH. HopMa peakiinu npu3Haka. BapuaroHHbIN psij
u BapuanuonHas kpuBas (B. HMoranncen). CpoiicTBa MOAM(HUKAIIMOHHON
W3MECHYMBOCTH.

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

KomOuHaTtuBHAsT M3MEHUYMBOCTh. MeHo3 © TIOJIOBOM TIpOIleCC — OCHOBA
KOMOHMHATHUBHOH M3MEHYUBOCTU. P0OIh KOMOMHATHBHON U3MEHUMBOCTH B CO3JaHHU
TeHETHYECKOr0 pa3HooOpa3us B Mpe/iesiax OHOTO BUIA.

MyTranroHHas U3MEHYMBOCTb. BHUIbI MyTallMii: T€HHBIE, XPOMOCOMHBIE, TEHOMHBIE.
CroHTaHHBIE W HMHIYLMPOBAaHHBbIE MYTAalWU. SIEpHbIE W IMTOIUIA3MAaTHYECKUE
Mmytaiuu. COMaTHUECKUE U MOJIOBBIE MyTaIiy. [[puurHbI BOSHUKHOBEHUST MYTAIIHA.
MytareHsl ¥ HMX BIMSHHE HA OPraHU3MbL. 3aKOHOMEPHOCTH MYTAI[HOHHOTO
npoiiecca. 3aKOH TOMOJIOTHUYECKHUX PsIIOB B HacleACcTBeHHOU u3meHunBocTH (H.U.

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

Kapuotun wuenoseka. MexayHapoaHas MporpaMMa HCCIEJOBAaHUSA TeHOMaA
yernoBeka. MeToapl  HM3Yy4eHUsT TEHETMKH  YEJOBEKAa: TIE€HEAJOTMYECKUH,
OJIM3HELOBLIN, IIATOTeHETHUECKHH, MONYJISITUOHHO-CTATUCTUYECKHA,
MOJIEKYJIIPHO-T€HETUYECKHI. CoBpeMeHHOE omnpeaeseHue TCHOTHIIA:
IOJJHOTEHOMHOE CEKBEHUPOBAHHUE, TEHOTUIIMPOBAHUE, B TOM UYHUCIIE C IOMOILIBIO
[M1P-anamu3a. HacnencrBeHHble  3a0ojeBaHMS  4ejoBeKa. | e€HHbIE U
XPOMOCOMHBIE 0011e3HU YEJI0BEKa. bonesnn c HACJIeICTBEHHOMN
MPEIPaCTIOI0KEHHOCThIO0. 3HAYCHHE MEAWIIMHCKOW TeHETHUKH B MPEIOTBPAIICHUN

1 JICUCHHH I'eHEeTUYCCKHX 3a00eBanuii yeoBeka. CTBOJIOBBIE KIIETKU
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JlomecTukalus U ceseKus. 3apoXkKIeHUE CEIEKIUU U JoMecTuKauu. Yuenue H.M.
BaBuiioBa 0 1eHTpax MPOMCXOXKICHUS U MHOT00Opas3us KyJIbTYPHBIX PAaCTEHHH.
Posp cenexiyu B CO31aHMM COPTOB pacTeHUM M MOpoA *HUBOTHBIX. CopT, mopoza,
mTaMM. 3aKOH TOMOJIOTMYECKUX PsSJOB B HACIEACTBEHHOW u3MeHunBocTH H.U.
BasuiioBa, ero 3naueHue st CENIEKIIMOHHON pabOThI.

Metoabl  CeneKIMOHHOW paboThl. VICKYCCTBEHHBIH OTOOp: MAacCOBBIH 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 METO/[ CEJICKITMOHHOHN paboThl. PagrannoHHbIN 1
XUMUYECKMH MyTareHe3 Kak HWCTOYHMK MyTalMil y KyJbTYpHBIX (opm
opranu3moB. lcnonp3oBaHME T€HOMHOIO pPENAKTUPOBAHMS U METOIOB
pexomOuHaHTHBIX JIHK 11151 mosrydeHust HCXOAHOTO MaTepraia Jilsl CeeKIIHH.
[lomyuenne mnomumuonnoB. BuyrpuBunoBas ruOpuansanys. bimskoponcTBeHHOE
CKpellvBaHue, WM MHOpuauHr. HepoacTBeHHOE CKpellMBaHMEe, WIM ayTOpPHIMHT.
I'ereposuc u ero npuuumssl. Mcnonb3oBaHue rereposuca B cenekuuu. OtnanéHHas
rubpuamsanysi. [lpeogonenne Oecruionusi MEXBUIOBBIX THOpUAOB. JlocTikeHus

CEJICKLIMU PACTEHUI U KUBOTHBIX

3.7

4.1

OOBEKTHI, UCIOIB3YyEMbIE B OMOTEXHOJIOTUH, — KJIIETOUHBIE U TKAHEBbIE KYJbTYpHI,
MHUKPOOPIaHU3MBbl, HUX  XapaKTepUCTHKA. TpaJulMOHHAs  OMOTEXHOJIOTHSL:
xjie0oneyeHre,  MOJy4eHHE  KUCIOMOJOYHBIX  HPOJIYKTOB,  BUHOJENIHE.
Muxkpobuonorndeckuid cuHTe3. OOBEKTHI MHUKPOOMOJOTHMUECKUX TEXHOJIOTHIA.
[IpousBoncTBO ~ Oenmka,  aMHUHOKHMCIOT M BUTaMHMHOB.  VcKyccTBEHHOE
OILIONOTBOpEHUE. PEKOHCTPYKIMA SAHIEKICTOK M KIOHUPOBAaHUE JKUBOTHBIX.
Mertox TpaHCIUTaHTaUU SAEP KIETOK.

XpoMOCOMHass M Te€HHas HWHXKEHepus. VICKyCCTBEHHBIM CHHTE3 TE€Ha |
KoHCcTpynpoBanue pexkomOuHanTHbiXx JIHK. JlocTwkeHuss W TmepCHeKTHUBBI
XpPOMOCOMHOW M TeHHOM WH)XeHepuu. MeaunuHckue OUOTEXHOJIOTHH.

Hcnons30BaHHE CTBOJIOBBIX KJIETOK
Cucrema u MHOFOO6pa3I/Ie OpTraHHU4Y€CKOro Mmupa

buonornueckoe  pazHooOpazue  opraHu3moB.  CoBpeMeHHas  cuUCTeMa
opranudeckoro wmwupa. I[lpuHiunel kinaccudukanuu opraHu3mMoB. (OCHOBHBIE
CUCTEMATHYECKHE TPYIIILI OPTaHU3MOB.

OCOOEHHOCTH CTPOCHHUS M JKU3HEAEATEIBHOCTU OJHOKJIETOYHBIX OPraHU3MOB.
bakrepuu, apxeu, 0THOKJIETOYHbIE T'PUObI, OJHOKIETOUYHbIE BOJOPOCIH, IAPYTrHUe
IIPOTHUCTHI. KononnanpHbie OpraHHu3MBlI. I[BI/I)KeHI/Ie OAHOKJICTOYHBIX OPTraHN3MOB!
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, opraibl ¥ CUCTEMbl OPraHOB MHOTOKJIETOYHOrO opraHuszma. OpraHuszm
Kak enuHoe uenoe. Tkanum pacteHuid. Tumbl pacTUTEIbHBIX TKAHEM:
oOpaszoBarenbHas, IOKPOBHAs, MPOBOAMAIIAs, OCHOBHAs, MEXaHHYECKas.

OcobenHocty cTpoeHUs, PYHKIUN U PACIIOIOKECHUS TKAaHEH B OpraHax pacTeHUI

BereraruBHble 1 reHepaTUBHBIE OpraHbl pacTeHud. OyHKIUNA OPraHOB U CUCTEM
opranoB. Kapkac pactenuil. J[BUKEHHE MHOTOKJIETOYHBIX PACTEHUI: TPONIU3MBbI U
Hactuu. llornomieHue BOABI, YIVIEKUCIOTO Tra3a W MUHEPAIbHBIX BEIIECTB
pactenusimu. [lpixanue pacrenuid. uddysus razoB yepes3 MOBEPXHOCTb KIETKH.
TpancriopTHble cucTeMbl pacTeHui. Bbimenenwe y pacreHuid. 3amura y
MHOTOKJIETOUHBIX pacteHuid. Kyrukyna. CpencrBa MacCMBHOW M XMUMHUYECKOM
3amuThl. OUTOHIIHUIBIL.

PazgpaxxuMocTs M perynsiius y opraHu3mMoB. Pa3zgpakuMocTh M peryisuus y

MHOTI'OKJICTOYHBIX paCTCHHﬁ. PocToBrIe BellecTBa U MX 3HAUCHUE

MHOroKk/IeToYHble  KMBOTHBIE.  B3aMMOCBS3b  4acT€il  MHOTI'OKJIETOYHOTO
opraHnusma. TKaHI/I, Oopranbl U CHUCTCMbI OpPTraHOB MHOI'OKJICTOYHOI'O OpraHu3Ma.
Opranusm kak eauHoe 1enoe. ['omeocrtas. TkaHU KUBOTHBIX U 4Ye€IOBEKa. THIIBI
KUBOTHBIX TKaHEH: SIUTENualbHas, COCIUHMTENIbHAs, MbILICYHAs, HEpBHAs.
OcoOenHoctu cTpoeHHs, (GYHKUMH U pacmoiioKeHUsT TKaHel B oOpraHax

JKHUBOTHBIX U YCJIOBCKA

Opransl U CUCTEMBI OPraHOB KUBOTHBIX. DYHKIIMU OPraHOB U CUCTEM OPraHOB.
Omopa Tenma opranu3moB. CKeleTbl OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX
XKUBOTHBIX. HapyxHblil 1 BHYTpeHHHH ckeneT. CTpOEHHE W THUIbl COCTUHEHUS
KOCTEH.

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

JlpIxaHWe IO3BOHOYHBIX JKMBOTHBIX. OBOJIIOLIMOHHOE YCJIOXHEHHE CTPOEHUs
JNErKUX MO3BOHOYHBIX XMBOTHBIX. JlpIXaTenbHasi cucTemMa 4esloBeka. MexaHu3M
BEHTWISIMM JIETKUX Yy NOTUIl W MIEKONUTAIOMMX. TpaHCHOPT BELIECTB Y
opranu3moB. TpaHcnopT BemecTB y XHMBOTHbIX. KpoBeHOcHas cucrema u eé
opranbl.  KpoBeHocHas  cucTtemMa  NO3BOHOYHBIX  JKMBOTHBIX.  Kpyru
KpOBOOOpalleH!sl. OJBOJIOIMOHHBIE YCIOXKHEHUS CTPOEHUS KPOBEHOCHOM
CUCTEMBI MO3BOHOYHBIX JKMBOTHBIX. BbleneHue y opraHu3zMoB. Beienenue y
XKUBOTHBIX. COKpaTuTENnbHbIE Bakyosn. Opransl BbaeneHus. CBs3b MOJIOCTH Tea
C KPOBEHOCHOW M BBIJEIUTEIBbHON cUCTEMaMH. BblfeneHne y NO3BOHOUYHBIX
KUBOTHBIX. 3alllUTa Yy MHOTOKJETOYHBIX JKUBOTHBIX. I[lOKpoBBI M uX

MIPOU3BOIHEBIE.
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PaznpaxkxuMocTh U peryisius y opraHu3MoB. Pa3apakuMoCcTh y OTHOKIETOYHBIX
opranu3mMoB. Takcuchl. Pa3apakuMOCTh W PEryJsluss y MHOTOKIETOYHBIX
pacteHuii. PocToBbIe BellecTBa U X 3HAUYCHUE.

HepBHas cucrema u pedieKTOpHasi peryJisiusi Y MHOTOKJICTOYHBIX KHBOTHBIX.
HepBHas cuctema u e€ oTJesnsl. DBONIOIMOHHOE YCI0)KHEHUE CTPOCHUSI HEPBHOM
CUCTEMBI y )KUBOTHBIX.

Pazpaborka anroputMoB u mnporpamMm i 3GGEKTUBHON (YHKIIMOHATBLHON
AHHOTAIlUM ~ TE€HOMOB,  TPAHCKPUIITOMOB,  IPOTEOMOB,  MeTabOJIOMOB

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

Opransl 1 CUCTEMBI OPraHOB yesnoBeka. OTebl TOJIOBHOTO MO3ra IO3BOHOYHBIX
KHUBOTHBIX. Peduekc u peduekropHas nyra. besycnoBHble ¥ yCIOBHBIC
peduexcel. I'ymopanbHast peryiasuuss M SHAOKPUHHAs CHCTEMa JKUBOTHBIX U
yesioBeKa. JKene3bl SHAIOKPUHHOM CUCTEMBI U MX TOPMOHBI. [[eficTBE TOPMOHOB.
B3anMocCBsI3p HEpBHOW M DHIOKpPUHHOW cucTeM. [mmoramamo-runodusapHas

cucrema. Peduekc u pedaexropnas ayra. beaycioBHbIe U YCIOBHBIE peIeKChI

5.2
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3amuTa opranuzMa ot OosezHel. IMMmyHHast cuctema venoBeka. KiieTouHblil u
TYMOPaJIbHBIA MMMYHHTET. BpOXXAEHHBIA, NPHOOPETEHHBIH crennu(uIecKuii
umMmyHuTeT. Teopuss  KIOHaJIbHO-CeleKTUBHOro uMmyHutera (IL.Dpnux,
®.M.bepuer, C.ToneraBa). BocnamurenbHble OTBETHl OpraHu3MOB. Pomb

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 yepes3 MoBEpXHOCTh KJIETKH. [[pixaTeapHas
cucTteMa d4eloBeka. JlpIxarenmbHas TOBEPXHOCTb. Perymsauust  JIbIXaHHS.

JIpIxareabHbIe 00BEMBI

5.5

5.6

HI/IIIIeBapI/ITCJ'IBHaﬂ CHUCTEMaA 4YCJIOBCKA. OTI[GJ'II)I MUIICBAPUTECIBHOIO0 TpaKTa.
HI/IH_[eBapI/ITeJ'ILHI)Ie JKCIIC3hI. BHYTpI/IHOJ'IOCTHOG n BHYTPUKJIICTOYHOC

MUIIeBapeHne
ITokpoBel M wux mnpousBoiaHble. Oprasbl BblaeneHus. Ilouku. Crtpoenue u
¢byHkmonupoBanre HeppoHa. OunbTpanus, cekpenus U 0OpaTHOE BCAChIBaHUE

KaK MEXaHU3MbI pabOThl OpraHoB BbleseHuss. OOpa3oBaHUE MOYH Y YeJIOBEKa

5.7

HBI/I)KGHI/IG YelloBeKa: MbImieuHas cucreMa. CkeleTHEIS MBIIINBI WU HUX pa60Ta.

CTpoeHHEe U TUITBI COEAMHEHUS KOCTE!

Teopus sBomronnu. Pazsutre xu3Hu Ha 3emMie

6.1

OpomtorimonHas  Teopust Y. Jlapsuna. IIpenmochbuiku — BO3HUKHOBEHHS

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




JIBmkymue cuibl 3Bomonuu BuaoB 1o Y. JlapBuHy (BbICOKasi MHTEHCHUBHOCTh
pa3sMHOXKEHHST OpraHU3MOB, HAcCJEICTBEHHAas W3MEHYMBOCTh, Ooppba 3a
CYLIECTBOBAHHE, ECTECTBEHHBIN U UCKYCCTBEHHBINA OTOOD).

Odopmnenne cunternyeckor teopuu sBomronuu (CTD). HelitpanpHas Teopus
sBomtor. CoBpeMEeHHAas HBOJIOIMOHHAs OMOJIOTHs. 3HaYCHHE SBOJIOLHMOHHOM

Teopuu B GOPMUPOBAHUN €CTECTBEHHO-HAYYHON KapTHHBI MUPA

6.2

[Tonmynsimust kak ayeMeHTapHas eauHuia 5BoyiolUU. COBpEMEHHBIE METOJIbI
OLICHKM TI'€HETHYECKOTO pa3HOOOpa3usi U CTPYKTypbl Homyisauuid. M3menenue
reHooHAa MOMYJSIIMK KakK 3JIEMEHTapHOE 5SBOJIOIMOHHOE SBJICHHE. 3aKOH
reHeTudeckoro pasHoBecus k. Xapau, B. BaiinOepra.

DOnemeHTapHbIe (PaKTOpPHl (ABIKYIIME CHJIBI) SBONIONUH. MyTallMOHHBII
nporecc. KomOunatuBHas wu3MeHuMBOCTh. /Jlpeiidp reHoB — ciyuaiiHble
HEHANpaBlIEHHbIE HM3MEHEHHUS 4YacTOT ajuieliell B momymsauusax. Oddekt
OCHOBATEJIA. Murparuu. W3onsmus TOTTYJISILIAMNA: reorpaduueckas
(mpocTpaHcTBeHHas ), brosoruueckast (penpoyKTUBHAs ).

EctectBennbiii  orOop — HampaBimsoomuid  dakrop sBomonuu.  Dopmbl
€CTECTBEHHOTO  OTOOpa: JBIDKYIIMH, CTaOUIU3UPYIOLIIUN, Pa3pbIBAIOLIUI
(nu3pyntuBHbi). [TonoBoit oT6op.

[IpucnocoOIeHHOCTh ~ OpPraHU3MOB  KaK  PE3yJlbTaT  MHKPOIBOJIOLUH.
Bo3nukHOBeHHE  mpUCIIOCOOJNIGHMN y  OpraHu3MoB.  ApoMopdo3bl U
uanoanantanuu. [lpuMepsl npucnocobneHuit y opranu3mMoB. OTHOCUTEIBHOCTh
MPUCIIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepum U cTpykrypa. BuumooOpa3zoBaHue Kak pe3ynbTar
MUKposBoJtoIu. M3omsamus — xirodeBoil (akrop BumooOpazoBanus. Ilytu u
CHOCOOBI BUJI000pa30BaHUS: aJJIoNaTpUYECKOe (reorpaduueckoe),
CUMIIaTPUYECKOE  (IKOJIOTHYECKOE),  «MTHOBEHHOE»  (MOJIUIUIOUIU3AIIHS,
rudpuansanus). JJIMTenbHOCTh 3BOIIOIMOHHBIX TPOLIECCOB.

MexaHu3mbl GOPMHUPOBAHUS OHOJIOTHYECKOTO pa3HOOOpa3usl.

Ponp sBOMIOLIMOHHON OMONOrMM B pa3paboTKe HAY4YHBIX METOJOB COXpPaHEHHUs
O0ropazHooOpazusi. MUKpPOIBOIIONMSA U KOIBOJIOIMS TMApPa3UTOB U HX XO35EB.
Mexanu3mbl pOpMHUPOBAHUS YCTONYMBOCTH K aHTUOMOTHUKAM M CIIOCOOBI OOpHOBI

C HeH

6.3

Metoapl M3ydeHUsT MaKpOAIBOJIOIUHU. [lalieoHTONIOrMYeCKue METOMBI M3YyUCHHS
sBoonnu. [lepexonubie GopMbl U PUIIOTEHETUYECKHE PSABI OPTaHU3MOB.
buoreorpaduyeckue Meroapl u3yueHus sBomorun. CpaBHeHue (Gropsl U GayHbI
MaTepUKOB M OCTPOBOB. broreorpaduueckne obmactu 3emin. Buabl-sHIeMUKy u
PEUKTHI.

3M6pI/IOJ'IOFI/ILICCKI/IC u CpaBHI/ITeJ'ILHO-MOp(I)OJ'IOI‘I/I‘{CCKI/Ie MCTOAbI H3YUCHUA
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SBONIOUMU. ['€HEeTHYeCKHEe MEXaHU3Mbl 3BOJIIOIMU OHTOTE€HE3a W MOSBJICHUS
OBOJIIOIIMOHHBIX ~ HOBIIECTB. | OMOJIOTHYHBIE W  AQHAJNOTUYHBIE  OpPTaHbI
Pynumenrtapubsle  opraHbl M araBU3Mbl.  MOJIEKYISIPHO-T€HETHYECKHE,
OMOXMMHYECKHEe M  MaTeMaTU4YeCKue  METOJbl  HU3YYEHHUS  DBOJIOLUU.
I'omonornunbie TeHbl. COBPEMEHHBIE METOMBI MOCTPOCHUS (PHIOTEHETHYECKUX
JIEPEBbEB.

XPOMOCOMHBIE MYTAI[MH U IBOJIIOIHS TEHOMOB.

OO0mue 3akOHOMEpPHOCTH (TpaBuia) 3BoJOLMU. HeoOpaTuMOCTh HBOIIIOLMH.

AnanTtuBHas paguanus. HepaBHOMEpHOCTh TEMIIOB 3BOJIIOLIUHU

Hayunble rumoTe3sl MNpPOUCXOXKICHUS JKU3HM Ha 3emiie. AOHOreHe3 U
naHcnepMmus. JloHay4Hble IPEACTAaBICHUS O 3aPOKICHUM KU3HU (KPEaLlMOHU3M).
['unoTe3a MOCTOSHHOTO CaMO3apOXKIECHUS JKU3HU U €€ ONPOBEP)KEHUE OIBITaMU
®. Penu, JI. Cnamwmannanu, JI. Ilactepa. IlpoucxoxxneHue KU3HU U
acTpOoOHOJIOTHS.

OcHoBHbIE 3Tallbl HEOpraHUYecKoM sBostouuu. [lmanerapHas (reosiornyeckas)
IBONIIOLIMSL. XHMHUYEcKash DBOJIONUA. AOHMOTeHHBI CHHTE3 OpraHMYeCcKHX
BemlectB u3 Heopranuuyeckux. Omeir C. Mumepa u I'. KOpu. O6paszoBanue
nosnMepoB u3 MoHoMepoB. KoanepBatnas runore3a A.M. Onapuna, rumoresa
nepsuuHoro OynboHa JDk. XonpneilHa, reHetuueckas runoresa [. Mémnepa.
Pu6o3umsbr (T. Yek) u rumotesa «vupa PHK» VY. I'mnbGepra. @opmupoBanue
MeMOpaH U BO3SHUKHOBEHHUE MPOTOKIIETKH.

Uctopus 3emnu u meroapl e€ usyudeHus. Vckomaemble OpraHWYecKHE OCTaTKH.
I'eoxpononorust u e€ Meronsl. OTHOCUTENbHAs M a0OCONIOTHAsE T€OXPOHOJIOTHSL.
I'eoxpoHosornueckas mkasa: 0HbI, Ipbl, HEPUOBL, JTOXH.

HavanpHble sTansl opranuueckoil somtonuu. [losiBieHne M 3BOIIOLUS MEPBBIX
KJIETOK. OBONIONUA MeTabonu3ma. BO3HUKHOBEHHE TEPBBIX HKOCHUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOIIIIEHKU KaK aHaJIor MEePBbIX Ha 3emJie COOOIECTB.
Crpomaronutsl. [IpokapruoThl U 3yKapHOTBHI.

[Tpoucxoxaenue 3ykapuoT (CUMOHMOTeHe3). DBOIIONMOHHOE IPOUCXOXKICHUE
BUpYycoB. IIpoucxokeHue MHOTIOKJIETOYHBIX OpraHu3MoB. Bo3HuUKHOBeHUE
OCHOBHBIX T'PYIIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Talbl 3BOJIONMU BBICHIMX pacTeHui. OCHOBHBIE apoMOp(O3bI
pacrenuid. Bbixox pacrenuit Ha cyumry. IlosiBieHue CHOpOBBIX pacTeHHH U
3aBoeBanne MMM cymud. CemeHHble pacTeHus. [IpomcxokaeHue IBETKOBBIX
pacTeHui.

OcCHOBHBIE 3Tamnbl H3BOJNIONMU JKUBOTHOTO Mupa. OcHOBHbIE apoMoOp(O3bI
KHUBOTHBIX. Bensckas ¢ayna. KemOpuiickuii B3pbIB — MOSIBIIEHUE COBPEMEHHBIX
tumnoB. [lepBrie XOpaoBbIe XKUBOTHBIE. JKU3HB B BOJE. DBOJIOLHUS TO3BOHOYHBIX.

[Tpoucxoxaenne ampubuit u pentunuii. [IpoucxoxaeHne MIICKOMHUTAONINX U
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ntul. [lpuanun kmoyeBoro apomopdo3a. OcBoeHue OECIO3BOHOYHBIMH U
MMO3BOHOYHBIMH JKUBOTHBIMU CYIIIH.

PazBuTune xu3HM Ha 3eMiie 1O 3paM U IepuogaM: apxeu, mMpoTepo30u, Najaeo30u,
Me30301, KaiHO30H. OOmas XapaKTepUCTHKAa KJIMMaTa | TEO0JOTHYECKUX
nporieccoB. [TosiBIeHNE U paclBeT XapaKTePHBIX OPraHU3MOB. YTJIe00pa3oBaHue:
€ro YCJIOBHS U BIUSTHUE HA Ta30BBINA COCTAB aTMOC]EPHI.

MaccoBble BBIMUPAaHUS — 3KOJOTHYECKHE KPHU3UCHI mpoiuwioro. [Ipuyunbl u
CJIEJICTBUSI MAcCOBBIX BbIMHpaHU. COBpPEMEHHBIN 3KOJOTUYECKUN KPHU3UC, €ro

0COOEHHOCTH

Paspenst m 3agaum antpomosnoruu. Mertonsl anTponosiornd. CraHOBIIEHHE
IIPEICTAaBICHUH O MPOUCXO0KIEHUH YeoBeka. COBpeMEHHbIE HayYHbIE TEOPUU.
CxoncTBO 4yenoBeKa C KUBOTHBIMH. CHUCTEMATHUYECKOE MOJIOKEHUE YEeJIOBEKa.
CBuzerenbcTBa  CXOACTBA  YEJNOBEKA C  JKMBOTHBIMHM:  CPaBHUTENIBHO-
MOP(OJIOTHYECKHE, AMOPHOJIOTUYECKHE, (U3HO0JIOTO-OMOXUMHUYECKHE,
noBesieHueckue. OTInyms yenoBeka OT )KMBOTHBIX. [IpsIMOX0XKIeHNE U KOMILIEKC
CBSI3aHHBIX C HUM IIPU3HAKOB. Pa3BUTHE rOJIOBHOTO MO3ra U BTOPON CUTHAJIBHON
CHUCTEMBI.

JBwxyme cuibl ((akTopbl) aHTPONOreHe3a: OWOJIOTHYECKHE, COIHAIbHEIC.
CooTHoteHrne OMOIOTHYECKUX U COITUANIBHBIX (DAKTOPOB B aHTPOIIOTCHE3E.
OCHOBHBIE CTaIuM AHTPOIOTre€HE3a. ABCTPAIIONUTEKN — ABYHOTHE MIPEIKH JIIOJIEH.
YenoBek  yMenblii, MEpBbIE  H3TOTOBIEHUS  opyAauil Tpyna. UYenosek
MPSIMOXOJIAIIMNA U TEPBBIA BBIXOA JrOAeH 3a mpenensl Adpuku. Yemosek
reiiienbOepreckuii — oOuUi NpPeJoK HEeaHIEepPTATbCKOro YeslOBeKa M YelloBeKa
pazymHOro. YenoBek HEaHIEPTAIBCKUM KaK BUJ JIIOJEH XOJIOAHOIO KiIUMaTa.
YenoBeKk pa3syMHBIII COBPEMEHHOIO THUIA, JEHUCOBCKHI YEIOBEK, OCBOCHHE
KOHTHMHEHTOB 32 IpenenamMu AQpuki.

DOBONIOIUS COBPEMEHHOIO uesnoBeKa. EcTecTBeHHbBII 0OTOOp B MOMYJSALUAX
yenoBeka. MyTalMoHHbI nporiecc U noaumopdusm. [lomynsunoHHbIE BOJHBI,
apeiid reHoB, MUrpanus U «3QQHEKT OCHOBATENA» B MOMYJISLMUIX COBPEMEHHOTO
YeJioBeKa.

Yenoseueckne pacel. Ilonstme o pace. bonpmme pacel:  eBporeougHas
(eBpasmiickasi), aBcTpaJlo-HerpoujHass  (dKBaTOpuUaibHasg), MOHIOJOUIHAS
(asmaTcko-aMepHKaHCKas). BpeMst M IyTH pacceleHHs 4elnoBeKa I0 IUIaHETE.
EnunctBo  uyenoBeueckux pac. HayuHas  HecoCTOSITENBHOCTb — pacu3Ma.
[IpucnocoOaeHHOCTh 4YelloBEeKa K pa3HbIM YCJIOBHSM OKpYXKaroIled Ccpeapl.
Bnusiaue reorpaduyeckoit cpeasl M Apeiida TeHOB Ha MOPQOJIOTHIO 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.
Metoaer skonoruu. lloneBeie HaOMIOACHHUS. OKCHEPUMEHTHI B JKOJOTHU:
MpUPOAHbIE W JiabopaTopHble. MoJenupoBaHUEe B SKOJOTUU. MOHUTOPHUHT

OKPYIKaIOIIel Cpebl: TOKAIbHBIN, pErHOHAILHBIN U TJ100aTbHBIN

Okosorndyeckue (GakTopbl U 3aKOHOMEpHOCTH uX JAedcrBus. Knaccudukanms
9KOJIOTUYECKUX (PAKTOpOB: albuoTHyeckue, OUOTUYECKHE, aHTPOIIOTCHHBIE.
OOme 3aKOHOMEPHOCTH JEHCTBHS 3KOJOrndeckux ¢akropos. IIpaBuio
munumyma (K. Ilnpenrens, 0. JIu6Gux). TonepaHTHOCTh. DBpUOMOHTHBIE U
CTEHOOUMOHTHBIE OPTaHU3MBI.

AbGuoTtndeckue daktopel. CBET Kak sKojorudeckuii paxrop. JlelcTBue pasHBIX
YYaCTKOB COJIHEYHOT'O CIIEKTpa Ha OpraHu3Mbl. OKOJOTMYECKHE TIPYIIIbI
pacTeHMil M JKUBOTHBIX MO OTHOUIEHMIO K cBeTy. CHUrHajbHas poJib CBETA.
doTonepruoausm.

Temnmepatypa kak okojorumdeckuii ¢akrop. JlelicTBue Temmeparypbl Ha
opranusmsl. [ToMkuIOTEpMHBIE 1 TOMOHOTEPMHBIE OpraHU3Mbl. DBPUTEPMHbBIE U
CTCHOTEPMHBIE OPTaHU3MBI.

Brnaxnocts kak skonorndeckuil ¢akrtop. IIpucnocobnmenus pacreHMH K
noJIepKaHuto BoxHoro Oamanca. Kiaccudukarmusi pacTeHWil 1O OTHOIICHUIO K
BoJie. [Ipucmocobenns >KUBOTHBIX K H3MEHEHHIO BOJTHOTO PEKUMA.

Cpenpl oOuTaHMs OpPraHM3MOB: BOJHAs, HA3E€MHO-BO3/YILIHAs, I1OYBEHHas,
ryOMHHAs  NOJNOYBEHHAs, BHYTpPUOpPraHu3MeHHas. DU3UKO-XUMHUYECKHUE
OCOOEHHOCTH CpeJl oOMTaHMs OpraHu3MoB. l[IpucnocobiieHuss OpraHu3MoB K
KU3HU B Pa3HBIX Cpe/ax.

buonoruueckue putmsl. BHenHue u BHyTpeHHHE pUTMbl. CyTOUHBIE U TOJIUYHBIE
putMbl. [IpucrnocoOaeHHOCTh OPraHM3MOB K CE30HHBIM HM3MEHEHUSIM YCIIOBHM
KU3HU.

Xuznennole popmbl opranusmoB. [loHsTHe 0 xu3HEHHON Qopme. Ku3HEHHbIE
(GopMBI pacTeHMi: JepeBbs, KyCTApHUKU, KYCTAapHUYKH, MHOTOJICTHHE TPaBBI,
oJHOJeTHUE TpaBbl. JKuzHeHHbIE (POPMBI KUBOTHBIX: THIPOOHOHTHI, T€OOHOHTHI,
a’3poOnoHTHI. OCOOEHHOCTH CTPOEHMS U 00pa3a KU3HU.

buotnueckue ¢akropsl. Buasl OMOTHUECKHX B3aMMOJCHCTBHUI: KOHKYPEHLHUS,
XHUITHUYECTBO, cUMOKMO03 U ero (opmel. [lapazutusMm, xoomepauus, MyTyaausMm,
KOMMEHCAJIN3M (KBapTUpaAHTCTBO, HaXJEOHUUYECTBO). Herpoduueckue
B3auMoJeiicTBUs  (Tonmuueckue, (opuueckue, ¢dabpuyeckue). 3HaueHUE
OMOTHMYECKMX B3aUMOJIEHCTBUN [UIsl CYIIECTBOBAHHS OPraHU3MOB B Cpele

oOWTaHUs. HpI/IHI_II/IH KOHKYPCHTHOI'O UCKJIFOUCHUA

7.3

OKOJIOTUYECKHE XapaKTECPUCTHUKU TOIMYJIAIHUN. HOHYJ'ISIIII/ISI Kak Ouonorudeckas

cucremMa. Posib HEOTHOPOJIHOCTH cpelibl, PU3NUECKUX OaphepoB U OCOOEHHOCTEH
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OMOJIOTUH BHUJIOB B ()OPMUPOBAHUU MPOCTPAHCTBEHHOW CTPYKTYPHI MOMYJISIUI.
OcHOBHBIE TOKa3aTeNu MOMYJSLUUU: YUCIECHHOCTb, IUIOTHOCTb, BO3pPAaCTHAs U
MOJIoOBasg CTPYKTypa, POKIAEMOCTb, IPUPOCT, TEMII POCTA, CMEPTHOCTb,
MHUTpaLUs.

DKkoJyioruueckasi CTpykrypa mnonyisuud. OIeHKa YUCICHHOCTH TOIMYJISIUH.
JluHaMuKa nOmymsuuu U €€ peryisuus. buoTudeckuil NOoTeHIUaN MOIYJISLUH.
MogaenupoBanre JaWMHAMUKWA —nonyisinud.  KpuBble pocta  YKMCIEHHOCTH
nonynsauuu. KpuBble BbDKMBaHUS. Perynsdiuss 4MCICHHOCTH MOMYJSIUA: pOJb
(akTopoB, 3aBUCANIMX ¥ HE 3aBUCANIMX OT IUIOTHOCTH. OKOJIOTUYECKUE
cTpareruu BUJOB (r- u K-cTparerun).

[Tonsatne 00 »3KoNOrMYEeCKOW HUINE BUAa. MectooOuTanue. MHoromepHas
MoJenb 3Kojorndyeckod Humm Jxk.M. XaruuHcona. Pasmepsl 3KOJOTHMYECKOH
Huiy. [loTeHnmanbHas 1 peaaTu3oBaHHAs HUIIIH.

Bun xak cucrema mnonynsuuid. Apeanbl BUIOB. Buasl M uX KU3HEHHbIE
cTpaTeruud.  3aKOHOMEPHOCTHM  TOBEICHMS W MHUIpPAIMd  YKUBOTHBIX.

buonornueckue nHBa3zun JYKCPOAHBIX BUIOB

CooOmiectBa opranu3MoB. buorneno3 u ero crpykrypa. CBsizu Mexay
opraHu3mMamMu B OuoOIleHO3e. JKOocHCTeMa Kak OTkpbiTas cucrema (A.lx.
Tencnu). OyHKIIMOHAIBHBIE OJOKW OpPraHU3MOB B JKOCHCTEME: MPOMYIECHTHI,
KOHCYMEHTHI, peayueHThl. Tpodudeckue ypoBHU. Tpodudeckue Henu U CETH.
Abuotnyeckue 61m0ku sKocucteM. [TouBbl M Wbl B sKocucTemax. Kpyrosopot
BEIIIECTB U MTOTOK YHEPTUU B IKOCUCTEME.

OcHOBHBIE TIOKa3aTeNM IKOCUCTEMBI. buomacca W TpOayKIUsA. DKOJOTUYECKUE
MIUPaMHUJIbI YUCEN, OMOMACCHI U DHEPTHH.

HanpaBneHnHbsle 3aKkOHOMEpPHBIE CMEHBI COOOIIeCTB — cyKieccuu. [lepBuuHbie U
BTOPUYHBIC CYKIIECCMM M WX TMPUYMHBL. AHTPONOTE€HHBbIE BO3JCUCTBHUS Ha
cykneccun. KimmmakcHoe coobmiectBo. bropaznooOpasue u moiaHoTa KpyroBopoTa
BEIIIECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTB.

[IpuponHble 3KOCUCTEMBI. AHTPONOTEHHBIE HSKOCHUCTEMBI. ATPOIKOCUCTEMA.
ArporieHos. Paznuanst Mex 1y aHTpOMOT€HHBIMU U TPUPOTHBIMH YKOCHCTEMaMHU.
Ypboskocucrembl. OCHOBHbIE KOMIIOHEHTHI ypOoakocucteM. ['opozckas ¢iopa u
¢dayna. CuHaHTponU3aIus TOpoACKoi (ayHbl. buonornueckoe u X03sIiiCTBEHHOE
3HAUEHUE arpodKOCHCTEM M YpOOIKOCHUCTEM. 3aKOHOMEPHOCTH (OPMHUPOBAHUS
OCHOBHBIX B3aUMO/JICHCTBUI OPraHU3MOB B SKOCUCTEMAX.

[TepeHoc sHepruM M BEUIECTB MEXKIY CMEXKHBIMU 3KOCUCTEMaMU. Y CTOMYMBOCTh
OpraHuU3MOB, TMOMYJSIIUA W OSKOCHUCTEM B YCIOBUSX €CTECTBEHHBIX W

AHTPONIOT€HHBIX BO3ICUCTBUN

buochepa — oOmemnnanerapHas o6ono4yka 3eMiu, T CYIIECTBYeT WIH
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CylllecTBOBaja >kM3Hb. YueHue B.M. Bepuaackoro o Ouocdepe. Obmactu
6uocdeps u e€ coctas. KuBoe BerecTBo 61ochepbl U ero pyHKIUH.
3akoHOMEPHOCTH cymiecTBoBaHus Ouocdepsl. OcobeHHOCTH Ouochepsl Kak
rnobanpHOM  dKocucTeMbl.  J/luHammueckoe — paBHOBecue B Ouocdepe.
KpyroBopotsl BemiectB M OHOr€OXMMHUYECKHE LMKl (yryiepoja, a3oTa).
PurmuuHOCTS siBNICHMIT B Onocdepe.

3onanbHOCTh OMoOcheprl. [lonarue o 6uome. OCHOBHBIE OMOMBI CYIIW: TYHJIPA,
XBOMHBIE Jleca, CMELIaHHbIE U IIWPOKOJUCTBEHHBIC Jieca, CTENH, CaBaHHbI,
MyCTBIHU, TPONHMYECKHE JIeCa, BBICOKOTOpPhI. Kimmar, pacTUTenbHBIA U
KUBOTHBI MUp OMOMOB CYIIIH.

Crpykrypa U (QYHKLIHS KUBBIX CHUCTEM, OI[CHKA MX PECYpPCHOIO IMOTEHIHMAIa U
onocdepHbIX QYyHKIUN

DKOJOTHYeCKHe KPU3UChl U UX MpUUMHbL. Bo3nelicTBue uenoBeka Ha Ouocdepy.
3arpsi3HeHUE BO3AYIIHOM cpeabl. OXpaHa Bo3ayxa. 3arpsi3HEHHE BOJIHOM CpeJibl.
Oxpana BoaHBIX pecypcoB. Paspymenne moussl. OXpaHa MOYBEHHBIX PECYPCOB.
N3menenue knumara.

AHTpPONIOT€HHOE BO3JEHCTBUE HA PACTUTENbHBIA M JKUBOTHBIA Mup. OxpaHa
PaCTHTEIHLHOTO W JKUBOTHOrO MUpa. OCHOBHBIC MPUHIUIBI OXPaHBI MPHPOJIBIL.
Kpacubie xkaurun. Ocobo oxpansembie npupoansie tepputopun (OOIIT).
Boranndeckue caapl ¥ 300J0THYECKHE MTAPKU.

OcHOBHbIE TPHUHIMIIBI YCTOMYMBOIO pa3BUTHUS YEJIOBEYECTBA U MPHUPOJBIL.
PammonanbHOE  MPHPOIOIIONB30BAaHME W COXpaHEHHE  OMOJIOTHYECKOTO

pazHooOpaszus 3emin
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