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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma mo yueOHOMY mipeamety "buomnorus" (mamee - Oumosorwsi) Ha
YpOBHE cpeqHero obmiero obpazoBanus pa3zpaboraHa Ha ocHoBe dDenepanbHOrO
3akoHa OT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccutickoit denepanumny,
dI'OC COO, Konnenuuu mpenojaBaHus ydyeOHoro mpeamera «buonorus» wu
OCHOBHBIX TIOJIOKEHUH (eiepanbHOi paboueii mporpaMmbl BOCIIUTAHUA.

Cornacao nosoxenussm OI'OC COO npodunbHble ydeOHbIE NPEIMETHI,
U3ydyaemMble Ha YIIIyOJIEHHOM YpOBHE, SBISIIOTCA criocoboM muddepenunanuu
oOy4eHHs] Ha ypOBHE CpelHero oOuiero oOpa3oBaHUs U TMPU3BaHBI 00ECIIEUUTH
MPEEMCTBEHHOCTh MEXJy OCHOBHBIM OOIIMM, CPEIHUM OOIIMM, CpPEIHUM
po¢deCCUOHANIBHBIM M BBICIITUM 00pa3oBaHUEM. B TO e Bpemsi KaXAblid U3 ATUX
Y4EOHBIX MPEIMETOB JOJUKEH OBITh OPUEHTHPOBAH HA MPUOPUTETHOE PEILICHUE
0o0pa3oBaTeNbHbIX, BOCHUTATEIBHBIX M Pa3BUBAIONIMX 33Jlad, CBSI3aHHBIX C
npodopueHTanueit o0yJamImxcs U CTUMYJIUPOBAHUEM HHTEpeca K KOHKPETHOU
00JIaCTM HAY4YHOT'O 3HAHUS, CBSI3AHHOTO C OWOJIOTHEH, MEIUIIMHOW, HKOJOTUEH,
MICUXOJIOTHUEH, CIIOPTOM WJIM BOCHHBIM JEJIOM.

[Iporpamma mo ydyebHomy mnpeamety "buonorus" maér mpencraBieHue O
Heau M 3ajadax Hu3ydeHusi yueOHoro mpenmera «buosorus» Ha yriyOi€HHOM
yYpPOBHE, omnpeessieT 00s3arebHoe (MHBAPHAHTHOE) MPEAMETHOE COJICpPIKaHKe, ero
CTPYKTYPUPOBAaHHE TIO pa3feiaM U TeMaMm, pachupefeieHrue 0 Kiiaccam,
PEKOMEHyeT TMOCIEAOBATEIbHOCTh M3YyYEHUS YYEOHOro MaTrepualia ¢ Y4ETOM
MEXKIPEIMETHBIX U BHYTPUIPEAMETHBIX CBSA3€H, JIOTMKU Y4eOHOro mpolecca,
BO3pPAaCTHBIX OCOOEHHOCTEeH oOyuaromuxcsi. B mporpamme mno Ouosoruu
peann30BaH TPUHIIMII TPEEMCTBEHHOCTH C HW3y4YeHUEM OHOJOTMM Ha YpPOBHE
OCHOBHOro  oOmiero oOpa3oBaHusi, Ojarojgapss dYemMy MpOCMaTpUBAETCA
HaIlpaBJIEHHOCTh HA  TOCIEAYIOIIee pa3BUTHE  OMOJIOTMYECKUX  3HAHWA,
OpPUEHTUPOBAHHBIX Ha (POpMHUpPOBAHUE €CTECTBEHHO-HAYyYHOTO MHPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIIUICHUSI, TPEJCTABICHUH O 3I0pOBOM 00pa3e KU3HHU, Ha
BOCIIUTAaHUE OEpeKHOT0 OTHOIIEHUS K OKpYXKaromled NpupoaHou cpeme. B
nmporpaMMe Mo OWOJIOTHH TaK»Xe IMOKa3aHbl BO3MOXKHOCTH Y4eOHOro MpeameTa
«buonorus» B peanmmzanuu  Tpeboanuit DGI'OC COO K MWIAHUPYEMbIM
JUYHOCTHBIM, METAIlPEAMETHBIM W TPEAMETHBIM pe3yJibTaTaM OOYYCHHS W B
GbopMHpPOBAaHWY OCHOBHBIX BHJOB y4e€OHO-TIO3HABATEIHHOW  JACATEIHHOCTU
0oOydJaronuxcsi MO0 OCBOCHHUIO COJACpKaHUS OMOJIOTMYECKOro Oo0pa3oBaHUs Ha
YpOBHE cpesiHero o01ero 0opa3oBaHusl.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpeHero obuiero oopasoBaHUs
3aBepiiaer Ouojoruyeckoe oOpa3oBaHME B IIKOJE M OPUEHTHUPOBAH Ha



paciidpeHre U yriayOsjeHue 3HaHMM OOydYaromMXcCsi O >KMBOM MPUPOJE, OCHOBAaX
MOJIEKYJIIPHOM M KJIETOYHOW OMOJIOTHMH, SMOpPUOJIOTUHM W OWOJIOTUH pa3BUTHA,
TEHETUKH, CEIEKIUHN, OMOTEXHOJIOTUH, SBOJIFOLIMOHHOTO YYEHHUSI U HKOJIOTHH.

N3yuenne yuebHOro mnpeamera «buosnorus» Ha YrIyOJ€HHOM YpOBHE
OPUEHTHPOBAHO Ha MOJATOTOBKY OOYYAIOIIMXCS K MOCIEAYIOLIEMY MOJYyYEHUIO
Ouonormueckoro  oOpa3oBaHMsl B  BY3aX M OpraHu3alUsiX  CPEIHEro
npodeccronanbHOro 0o6pazoBanusi. OCHOBY €ro COJEp>KaHUsI COCTAaBIISIET CUCTEMa
OMOJIOrMYECKUX  3HAHMM, TOJNY4YEHHbIX INpU  HM3YyYEHUH OOydarolUMUCH
COOTBETCTBYIOILIUX CHUCTEMATHUUECKUX pa3/esioB OMOJIOTMHA Ha YPOBHE OCHOBHOI'O
oOmero obpazoBanusa, B 10—11 kjmaccax 3TH 3HAHHWS MONYyYarOT pa3BuTHe. Tak,
paclIMpeHbl U yriayOJjeHbl OHOJOTMYECKHE 3HAHHMS O PACTEHUSX, >KHUBOTHBIX,
rpubax, OakTepusX, OpraHU3ME YEJOBEKa, OOIIMX 3aKOHOMEPHOCTSX IKU3HH,
JOTIOJIHUTENBHO BKIIFOUEHBI OMOJIOTHYECKUE CBEICHUS TPUKIATHOTO U IIOMCKOBOTO
XapaKTepa, KOTOPbIE MOXHO HCIIOIb30BAaTh KaK OPUEHTHUPHI JJIS ITOCIEIYIOLIErO
BbIOOpa mpodeccun. Bo3aMokHa Takke MHTErpanus OHOJOTMYECKUX 3HAHUM C
COOTBETCTBYIOIIMMH 3HAHUSIMH, MOJIYYEHHBIMH OOYYAIOIIMMUCS TMPU HU3YyYEHUU
($u3MKH, XUMHUH, Teorpaduu 1 MaTEMaTUKH.

CrpykTypa mporpammbl 1o ydeOHomy mpenmery "buonorus" otpaxkaer
CUCTEMHO-YPOBHEBBIH U 3BOJIIOLMOHHBIA MOAXOABl K H3YYEHHIO OHOJIOTHH.
CoryiacHO UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE IS )KUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpraHM3aliy, HBOJIOLUU OPraHUuYeCKOro Mupa Ha 3emIie,
COXpaHEHUsi OHMOJIOTMYECKOro pa3zHooOpasus minaHeTel. Tak, B 10 kmacce
U3y4aloTCs OCHOBBI MOJIEKYJSIPHOM M KJIETOYHOM OHOJIOTHH, SMOPHOJIIOTHHM U
OMOJIOTHM Pa3BUTHS, TEHETUKU U CEJIEKLIUH, OMOTEXHOJIOTMH U CHUHTETUYECKOU
OMOJIOTUH, AKTYaJIU3UPYIOTCS 3HAHUS OOydaromMXxcs Mo OOTaHUKE, 300JI0THH,
aHaToMuH, Qusnonoruu uenoBeka. B 11 kjacce u3ydaroTCs HBOIOIMOHHOE
y4eHHUe, OCHOBBI KOJIOTUU U yueHue o ouocdepe.

VYyeOnsiii npeamer  «buonorus» npuszBaH  00ecleUUTh  OCBOEHHUE
oOy4aronMMucss OMOJOTUYECKUX TEOPUN U 3aKOHOB, UAEH, MPUHIUIIOB U MPaBUII,
JIS)KAIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOW KAPTUHBI MUPA, 3HAHUU O
CTPOCHHH, MHOTOOOPa3suM M OCOOEHHOCTSAX KIJIETKH, OpraHu3Ma, MOIYJISALHUH,
OMOILIEH03a, YKOCUCTEMBI, O BBIJAIOIIMXCS HAYYHBIX JOCTHXKEHHUSAX, COBPEMEHHBIX
UCCJIEIOBAHUSIX B OMOJIOTHH, MTPUKIAAHBIX acTeKTaX OMOJIOrMYecKuX 3HaHuu. J{is
pa3BUTUS M TOJJCPKAHUS MHTEpeca OOydarolmuxcs K OHOJIOrMHM Hapsaay co
3HAYUTENIbHBIM 00BEMOM TEOPETUUECKOTO MaTepHalia B COJACPXKaHUHU MPOTrpaMMbl
o OMOJOTMM MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAaHOBJIEHUS U Pa3BUTHUS
TOM WA MHOW oOjacTH OMOJIOTMH, BKJIAJOM OTEUYECTBEHHBIX U 3apyOeKHBIX
YUEHBIX B PELLIEHUE BAXKHEUIINX OMOJIOTMYECKUX U SKOJOTUYECKUX MTPOOIIEM.



Lenb n3ydenus yueOHoro npeamera «buonorus» Ha yriyOonéHHOM ypoBHE —
OBJIaJIcHHEe  OOYYAIONIMMUCS  3HAHUAMH O  CTPYKTYPHO-(YHKUIHMOHATHHON
OpraHu3allMi >KUBBIX CHCTEM pPa3HOTO paHra W MNpUOOpEeTEeHHWE YMEHUU
UCIIOJIb30BaTh TU 3HaHUS B (DOPMUPOBAHUM MHTEpeca K ONpeAesEHHON 00iacTu
npoecCHOHaNbHON JEeSTENbHOCTH, CBSI3aHHOM ¢ OWoNorHen, Wiu K BBIOOPY
y4eOHOT0 3aBEACHUS SISl IPOIOJKEHHS OMOIOTUYECKOTO 00pa30BaHuUS.

JlocTikeHne 1enu Mu3ydeHus ydeOHoro mnpeamera «buosorus» Ha
yrayO0iIEHHOM ypOBHE 00€CTIEYNBACTCS PEIICHUEM CICAYIONINX 3a/1a4:

OCBOCHHME O0YYaIOUIUMUCS CUCTEMBbI OMOJIOTMYECKHX 3HAHUN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPHSIX, KOHIICHIIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
MpaBujIax, COCTABISIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KapTUHY MUPA; O
CTPOCHUHU, MHOIroo0pa3uv M OCOOCHHOCTAX OHOJOTUYECKUX CHUCTEM (KJIETKa,
OpraHu3M, MOMyJIALMs, BU, OMOreoleHo3, Onocdepa); 0 BbIIAIOIMNUXCA OTKPBITHSIX
Y COBPEMEHHBIX UCCIIEI0BAHUSAX B OMOJIOTUY;

O3HaKOMJIEHUE OOYyYaroUIMxcs C METOAAMM IO3HAHUS JKUBOM INPUPOIbL:
UCCJIEI0BATEIbCKUMU  METOJIaMH  OMOJIOTMYECKMX HayK (MOJIEKYJSIpHOW U
KJIIETOYHOW OHWOJIOTMHM, SMOPHOJOTMM U OWOJIOTMM pa3BUTUSA, TEHETUKU U
CEJIEKIIMM, OWOTEXHOJOTUM U CHHTETUYECKOM OWOJNIOrHM, IaJCOHTOJIOTHH,
HKOJIOTMH);  METOJaMU  CaMOCTOSITEIbHOIO  IPOBENEHUS  OMOJOTHYECKHX
UCClIeoBaHui B Jabopatopun W B mpupone (HabOmoleHue, W3MepeHue,
AKCIIEPUMEHT, MOJICIIMPOBAHUE);

OBJIaJICHUE OOYyYarOUIUMHUCA YMEHUSIMU: CaMOCTOSITENIbHO  HAaXOJUTh,
aHAJIM3UPOBATh U MCIOJIb30BaTh OMOJOTMYECKYIO HH(OPMALNIO; IOJIb30BATHCA
OMOJIOTUYECKOW TEPMUHOJIOTHEH M CHMBOJUKOW; YCTAHABJIMBATH CBSI3b MEXIY
pa3BUTHEM OHOJIOTMM U  COLUMAIbHO-3KOHOMUYECKHMMH U  3KOJOTHUYECKHUMHU
npoOJjeMaMy 4YeJIOBEYECTBA; OLICHUBATh IOCIEACTBUS CBOEH JESITENBHOCTU IO
OTHOIIICHUIO K OKpY>KaroIled NpUpOIHON cpese, COOCTBEHHOMY 3JI0POBBIO U
3MI0POBBIO0  OKPYXKAIOIIMX  JIIOJeH; O0OOCHOBBIBATH U  COOJNIOATh  MEpPHI
MpoPMIAKTUKA WHOEKITMOHHBIX 3a00JIEBaHMA, MPaBUJia TIOBEICHUS B MPUPOJE U
oOecrieyeHns 6€30MaCHOCTH COOCTBEHHOM KU3HEAESITENbHOCTH B UpE3BhIYANHBIX
CUTyallMsIX MNPUPOJHOTO M  TEXHOTEHHOIO0  XapakTepa; XapaKTepu30BaTh
COBPEMEHHBIE HAyYHBIE OTKPBITUS B 00J1aCTH OMOJIOTHH;

pa3BuTHE Yy 00y4arOUIUXCsl MHTEIIEKTYalIbHBIX U TBOPUYECKUX CIIOCOOHOCTEM
B IIPOLIECCE 3HAKOMCTBA C BBIJAIOMIMMUCS OTKPBITUSIMH M COBPEMEHHBIMHU
WCCJIEIOBAaHUSIMU B OWOJIOTMH, pEIIaeMbIMH €10 MpobjieMaMH, METOJ0JIOTHEH
OHMOJIOTYECKOr0o UCCJIEI0BAHMS, IIPOBEACHUS HKCIIEPUMEHTAIbHbBIX
UCCJIeIOBAHUM, PEIIeHHs] OMOJIOTMYECKUX 3a/a4, MOJIECIUPOBAHUS OMOJIOTUYECKHUX
00BEKTOB U MPOIIECCOB;



BOCIHUTAHHUE y O0YYAIOIIUXCS [IEHHOCTHOTO OTHOIICHUS K YKUBOM MPHUPOJE B
IIEJIOM U K OTJIEIbHBIM €€ 00bEeKTaM U SIBJICHUSIM; (POPMUPOBAHUE IKOJIOTUYECKOH,
T€HETUYECKOM TpaMOTHOCTH, OOIIEH KYyJIbTypbl TMOBEIEHUS B TPHUPOJIE;
MHTErpallii €CTeCTBEHHO-HAYUHbIX 3HAHUMY;

npuoOpeTeHrue  OOy4YaloMIMMHUCS  KOMIIETEHTHOCTH B PAllOHAJIBLHOM
IPUPOAOIIONB30BaHUN (COOIO/ICHNE TPABWJI TOBEJECHUS B MPHUPOJIE, OXPAHbI
BHJIOB, 9KOCUCTEM, Onoc(hephl), COXpaHEHUH COOCTBEHHOTO 3JI0POBbSI U 3/I0POBBS
OKpyXaromux JroAeil  (coOmomeHuss Mep mnpoduiakTukd — 3a00JIeBaHUM,
oOecrieueHrne OE30MaCHOCTH >KU3HEACSITEIbHOCTH B YPE3BBIUYAMHBIX CHUTYaIUAX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  MCIOJb30BaHUS
OMOJIOTUYECKUX 3HAHUM U YMEHUH B MOBCEHEBHOM KU3HU;

CO3JaHM€  YCIOBMM  JUIsl  OCO3HAHHOIO  BbhIOOpa  OOy4YarOMIMMUCS
VHJIUBUTYJIbHOMN oOpazoBaTeabHON TPACKTOPUH, CIIOCOOCTBYIOIIIEH
nocleAyomemMy MnpodecCHOHATPHOMY CaMOOMPEIEICHUIO, B COOTBETCTBUU C
UHIVBUYyaJIbHBIMU UHTEPECAMH U MOTPEOHOCTSIMHU PETHOHA.

OO1ee 4nucao 4yacoB, OTBEACHHBIX HA M3y4Y€HHE OMOJOTUHM Ha yIriayOJIeHHOM
YpOBHE cpeaHero o0riero oopa3oBanus, coctarmsieT 204 vaca: B 10 kmacce — 102
yaca (3 gaca B Hezento), B 11 kmacce — 102 gaca (3 yaca B HEJETIO).

O100p OpraHm3anMoOHHBIX (OPM, METOJIOB U CPEICTB OOy4deHHsI OHMOJIOrHU
OCYIIECTBIISIETCS ¢ Y4ETOM CHEHU(PUKU €ro COACpN aHHs M HAIMpPaBICHHOCTH Ha
OpOAODKEHHE OHOJIOTUYECKOTO 00pa30BaHUSl B OpraHU3alUsX CpPEIHEro
po¢heCCUOHAIBHOTO U BBICIIETO 00pa30BaHMUs.

OO0s13aTenbHBIM yCIOBUEM NMPU 00yYEHUU OMOJIOTHH Ha Yyri1yOlI€HHOM YpOBHE
SBJISIETCSl TIPOBEJICHUE JIA0OPATOPHBIX M TpakTUdeckux pabor. Takke ydactue
0oOy4Jaronuxcsi B BBIMOJHEHUU MPOEKTHBIX M Y4EOHO-HCCIIEOBATENbCKUX PadoT,
TEMaTHUKa KOTOPBIX  OMPENENACTCS y4YUTEIeM Ha OCHOBE  HMMEIOIIUXCS
MaTepUATbHO-TEXHUYECKUX PECYPCOB M MECTHBIX TPUPOTHBIX YCIOBHIA.



COILEPKXAHUE OBYYEHUA
10 KJTACC

Copnepkanue TporpaMMbl, BBIICICHHOE KYPCUBOM, HE BXOJIUT B IPOBEPKY
rocyjapcTBeHHoi utorooit arrecraruu (I'MA).

Tema 1. BuoJsiorusi Kak Hayka

CoBpeMeHHas OMOJIOTHST — KOMIUIEKCHAas Hayka. KpaTkast ucropusi pa3BUTHSA
Owonornu.  buonormdyeckne HAyKd M HW3yYaeMble UMH  TPOOJIEMBL.
dyHAaMEHTANIbHbIC, NPUKIAIHBIE W TOWCKOBBICE HAy4YHbIE HCCIECJIOBAaHUS B
ouosoruu.

3HayeHue OMOJIOTHH B (DOPMHUPOBAHUHU COBPEMEHHON €CTECTBEHHO-HAYYHOMU
kaptuHbel Mupa. IIpodeccuu, cBsizanHbie ¢ Ouosorveil. 3HaueHUe OHMOJOTHH B
IIPAKTUYECKON JEATEIIbHOCTA 4YEJIOBEKA: MEIAULHMHE, CEIbCKOM XO3SMCTBE,
IIPOMBILJIEHHOCTH, OXPaHE IPUPOJIBL.

JleMoHCTpanun

[Toptpetsi: Apucrorens, Teodpact, K. JIlunneit, K. b. Jlamapk, Y. [lapBuH,
V. I'apgeit, I'. Mengens, B. 1. Bepnaackui, U. I1. I1asnos, 1. 1. Meunukos, H.
U. BaBunos, H. B. Tumodees-Pecosckuii, [Ix. Yorcon, ®@. Kpuk, /. K. benses.

Tabmuubr u cxembl: «CBs3b OMOJIOTMM C JIpyruMU Haykamm», «Cucrema
OMOJIOTUYECKUX HAYK).

Tema 2. )KuBble cucTeMbl M HX H3yUYeHHE

JKuBble cucTEMbl Kak HpeaMeT u3ydeHusi Ouonoruu. CBONCTBA MKUBBIX
CHCTEM: €IUHCTBO XMMHUYECKOIO COCTaBa, JUCKPETHOCTb M UEIOCTHOCTD,
CJIO0KHOCTb UM YINOPSAJAOYEHHOCTb CTPYKTYPbI, OTKPBITOCTh, CaMOOpPTaHU3aLWs,
CaMOBOCITPOM3BEICHUE, PA3APAKUMOCTh, U3MEHUYNBOCTh, POCT U Pa3BUTHE.

YpOBHU OpraHu3alMu KUBBIX CHUCTEM: MOJICKYJISIPHBIA, KJIETOYHBIN,
TKaHEBBIH, OPTaHU3MEHHBIMN, MOIYJISAIMOHHO-BUI0BOM, 3KOCUCTEMHBIN
(buoreorneHoTHueckuit), OmochepHbiii. IIporecchl, MPOUCXOIAIINE B KHUBBIX
cucremax. OCHOBHBbIE TpHU3HAKK KUBOro. JKu3HL Kak (opMa CyIiecTBOBaHUS
Marepuu. Hayku, n3ydaroiime ,1uBble€ CUCTEMbI HA PA3HBIX YPOBHSIX OpTraHU3AIUU.

N3yuenne XKuUBBIX cucTteM. MeTojasl Ouosiornueckoi Hayku. HabmroneHwue,
U3MEpPEHUE, IKCIIEPUMEHT, CUCTEMAaTH3alus, MeTaananus. [lIoHsTue o 3aBUCUMON 1
HE3aBUCHUMOM TmepemMeHHoW. [lmanupoBanue »skcnepumenTta. IloctaHoBka wu
mpoBepka rumnote3. HyneBas rumotesa. [loHsiTue BHIOOPKH U €€ TOCTOBEPHOCTS.
Pa3bpoc B Ouonorumdeckux JaHHbIX. OIEHKa JOCTOBEPHOCTH MMOJTYYEHHBIX
pe3ynbTaToB. [IpuumHBI HCKa)k€HUs Ppe3yJIbTATOB JSKcrnepuMeHTa. lloHsTue
CTaTUCTUYECKOTO TECTA.

JleMoOHCTpanun



Tabmupt 1 cxembl: «OCHOBHBIE TpHU3HAKH >KU3HW», «buonorunueckue
cuctembl», «CBOMCTBA KHUBOW MaTepum», «YPOBHH OpraHU3AlUMU KUBOU
npupolb», «CTpOeHHE MKUBOTHOW KIETKW», «TKaHU >KUBOTHBIX», «CHCTEMBI
OpraHoOB 4YeJOoBeuecKoro opranuszmay, «buoreorieHosy», «buocdepay, «Metos
U3YYEHUS KUBOU IPUPOIBD.

O6opynoBanue:  jmabopaTopHoe  OOOpyAOBaHWE  JJIi  TIPOBEICHUS
HaOII0ACHUI, U3MEPEHU, SKCIEPUMEHTOB.

IIpakTnueckas paodora «lcnonb3oBaHME pa3NUYHBIX METOAOB IMpHU
U3YUYEHUH KUBBIX CUCTEM.

Tema 3. BuoJiorusi KJIeTKH

Knerka — cCTpykTypHO-(QYHKIMOHaNbHAsE e€AMHULA KuUBoro. Kcropus
OoTKpbITUA KieTku. Pabotel P. I'yka, A. JleBenryka. Kiierounas teopus (T. IlIBans,
M. Ilneiinen, P. BupxoB). OCHOBHbBIE IOJIOKEHUS COBPEMEHHON KIIETOUHOM
TEOPHH.

MeToael  MOJIEKYJISIpHOM M KJIETOYHOW  OMOJOTMH:  MHKpPOCKOIUS,
xpoMarorpadusi, 31eKTpodope3, METo] MEYEHBIX aTOMOB, AU(depeHInaIbLHoe
LHEHTpU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIETOK. M3yueHue QuKCUpo8anHHbIx
K1emok. DIEeKTpoHHass MUKpockomnus. Kougokanvhas muxkpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JemMmoHCTpanuu

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

Tabmuibl u cxeMbl: «CBETOBONH MHKPOCKOID), « DJIEKTPOHHBIA MHKPOCKOID,
«HcTopus pa3BUTHS METOIOB MUKPOCKOIIHI.

OOopynoBaHue: CBETOBOM MHMKPOCKON, MHUKPOINpENapaThl PpPacTUTEIbHBIX,
KUBOTHBIX U OAKTEPHAIIBHBIX KJIETOK.

IIpakTnueckass padora «M3yueHne METOJOB KJIETOYHON OHOJIOTUU
(xpomatorpadusi, snekrpodopes, auddepeHraTbHOe EHTPUGYTUPOBAHUE,
[TLIP)».

Tema 4. XumMnueckasi Opranu3anus KJIeTKH

XUMHUYECKHM COCTAaB KIETKA. Makpo-, MUKpPO- U YJBTPAMUKPOIJIEMEHTHI.
Bonma m e€ poib kKak pacTBOpUTEINs], pPearcHTa, y4acTUe B CTPYKTYPHUPOBAHHUU
KJIETKH, TEIUIOperyasuud. MuHepalbHble BEIIeCTBAa KJIETKH, UX OMOIOrnyeckas
poJib. POJIb KATHOHOB M AaHHOHOB B KJIETKE.

Oprannueckue BeLIECTBAa KIETKU. buosiornueckue noJmMepsl. benkn.
AMUWHOKHUCIIOTHBIN cocTaB 0eKkoB. CTPYKTypbl O€JIKOBOM MoOjeKyibl. [lepBuuHas
CTpyKTypa Oeika, NHenTHaHas CBsS3b. BTOpu4YHAas, TpeTH4YHas, 4YeTBEpPTHUYHAA
cTtpykrypsl. Jlenaryparus. CpoiictBa OenkoB. Krnaccuduxarus — OenKoB.
buonoruueckue GpyHkuuu 6enkoB. [lpuonsi.



VYraeBoasl. MoHOCaxapu/ibl, AUCaXapyuabl, OJIUTOCAXAPUIbI U MOJTUCAXAPUIBL.
O6mmit 1maH crpoeHus W (UBMKO-XMMHUYECKHE CBOMCTBAa  YIJIEBOJIOB.
buonornyeckue QpyHKIIUN YTIII€BOIOB.

Jlununel. M'aapodunsHO-THAPOGOOHBIE cBOicTBA. Kitaccudukanus Tunuaos.
Tpurnunepunbl, Qocoaunuasl, BOCKH, cTepounbl. buonorudeckue GyHKIUN
aunuaoB. OO1ue cBoCcTBa OMOTOTHYECKUX MEMOPaH — TEKy4eCTh, CIIOCOOHOCTH K
CaMO03aMbIKaHHIO, OJTYTIPOHUIAEMOCTb.

Hyxnennossie kucnotsl. JJHK m PHK. Crtpoenne HyKIEMHOBBIX KHCIOT.
Hyxneorunpl. Ilpunnun xomruiementapHoctu. IlpaBuno Yapradda. Crpykrypa
JIHK — nBoiinas cnimpans. MecTtoraxoxaenne u omonorndeckue pynkmuu JTHK.
Buner PHK. ®yukuun PHK B kitetke.

Crpoenne monekynsl AT®. Makpospruueckue cBsizsu B MoJiekyie ATO.
buonornuyeckue pynkuun AT®. BoccraHoBIEHHBIE TEPEHOCUMKH, UX (QYHKUINU B
Kietke. J[pyeue wuyxneoszuompughocghamer (HT®). CexBenupoBanue J[HK.
Memoowl eenomuru, mpancKpunmoMuKuy, nPomeoMuKHu.

CtpykTypHas OuOJIOTHS: OMOXUMHUYECKHE U OMOPU3NYECKUE HCCIEAOBAHUS
cocTaBa W THPOCTPAHCTBEHHOM CTPYKTYpbl Ouomonekyn. Modenuposanue
CmMpYKmMypsl U QYHKYUti OUOMONEKY U ux Komniekcos. KomnviomepHuiti ousaun u
OpeanHuyecKull CUHmMe3 OUOMOJIEKYl U UX HeNPUPOOHBIX AHANOZ08.

JleMoOHCTpanun

[Toptpetsr: JI. [Tonunr, dx. Yorcon, @. Kpuk, M. Yuikunc, P. ®pankiuH,
@. Conrep, C. [Ipy3unep.

[uarpammbl:  «PacnpeneneHne XMMHUYECKMX 3JEMEHTOB B HEXHBOU
npupojie», «PacnpeneneHne XuMUYECKUX 3JIEMEHTOB B dKUBOU MPUPOAEY.

Tabmuubr 1 cxembl: «lleproguyeckas TaOiaMIla XUMHUYECKUX DJIEMEHTOBY,
«CtpoeHue MoOJIEKyJibl BOIbI», «BelllecTBa B cocTaBe OpraHu3mMoBy», «CTpoeHue
MOJIEKYJIbI  Oenikay, «CTpyKTypbl O€IKOBOM MOJIEKYJb», «CTpoeHHE MOJEKYI
yIaeBooB», «CTpOoeHHE MOJNEKYN JUNUAOB», «HyKIEenHOBBIE KHCIOTBD),
«Ctpoenune Mosekysibl ATD».

O6opynoBaHue: XuMu4ecKkas nocyza u 000pyaoBaHue.

JlabopaTtopHnasi pab6ora «O0Hapy)eHUE OEITKOB C MOMOIIBIO Ka4ECTBEHHBIX
pEAKLIUI».

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

Tema 5. CtpoeHne u pyHKINH KICTKH

Tunbel KIETOK: JyKapuOTHYEeCKas U Mpokapuotuueckas. CTpyKTypHO-
(GyHKIHOHATBHBIE 00pa30BAHUS KIIETKU.



CtpoeHre mpoKkapuoTHIecKoi KieTku. KitleTounast cteHka OakTepuil U apxewu.
Oco0EHHOCTH CTPOCHHSI TeTepOoTpOoPHON U aBTOTPOGHON MPOKAPHUOTUYECKUX
KJIETOK. MeCTO U poJib TPOKapHOT B OMOIIEHO3aX.

Crtpoenue u (GYHKIIHMOHUPOBAHUE AYKapUOTUYECKOU KJICTKH.
[na3zmatuueckass MeMOpana (masmaiemma). CTpykTypa IUIa3MaTHYECKOM
MeMOpaHbl. TpaHCHOPT BElIECTB uepe3 IMIa3MaTHYeCKyl0 MEMOpaHy: MacCHUBHBIH
(muddy3us, obneruéunass aud¢ys3us), akKTUBHBIA (MEPBUYHBIA M BTOPUYHBIN
akTUBHBIM TpaHcropT). Ilomymponuniaemocts MemOpanbl. PabGora Hatpwuii-
KaJIMEeBOI'0 Hacoca. DHJOIMTO3: MUHOLMTO3, (paronuro3. Dk301muTo3. Kinetounas
crerka. CTpyKTypa ¥ (QyHKIIHMH KJIIETOUHOM CTEHKH pacTeHU, TPUOOB.

[utomna3ma. [luto3one. Llutockener. [[Buxkenue nurorazmel. OpraHou bl
KiIeTku. OaHoMeMOpaHHBIE OpraHOWIbl KJIETKHU: HSHJOIUIa3MAaTUYECKas CETh
(BIIC), anmapar ['onbmxu, JTU30COMBI, UX CTpO€HHE W (PYyHKUUU. B3anuMocBs3b
OJTHOMEMOpaHHBIX OpPraHOMAOB KJIETKH. CTpOEHHE TpaHyJSIPHOTO PETHKYJIyMa.
Mexanuzm nanpasnenus 6enxos ¢ IIIC. CuHTe3 pacTBOpUMBIX OeinkoB. CHHTE3
KJIETOYHbIX ~ MeMOpaH. ['nmagkwii  (arpaHyJisipHbI)  3HAOIIA3MATHUYECKHM
petukynyM. CekperopHas QpyHkuus anmapata ['onsmxu. Moougurkayusa 6enkos 6
annapame [onvoxcu. Copmuposka benxoe 6 annapame Ionvoorcu. Tpancnopt
BELIECTB B KJIETKE. Bakyoisn pacTuTenbHbIX KiaeToK. Kietounslii cok. Typrop.

[lonyaBTOHOMHBIE  OpPraHOMJABI  KIETKUA:  MHUTOXOHAPWUM,  IUIACTHUJIBIL.
IIpoucxoorcoenue mumoxonopuii u niacmuod. Cumouozenes (K.C. Mepesickosckuil,
JI. Mapeynuc). Ctpoenue u (PyHKIMM MUTOXOHApUM W tuiactuia. l[lepBuunbie,
BTOPUYHBIE U CIIOKHbIE  IJIACTUIBl  (POTOCHUHTE3UPYIOUIUX  IYKAPHUOT.
XJI0pOIIACThI, XPOMOIUIACTHI, JIEMKOIUIACTHI BHICIINX PACTEHUM.

HememOpanubie opranouasl kietku CTpoeHune W (QyHKUUH HeMeMOpaHHBIX
OpraHOMJIOB KJIETKH. Pubocomsl. Ilpomescymounvie Gunamenmeol.
MukpodunamMeHnTsl. Axkmunogvie Mukpoguiamernmyi. MBbIlIEUHbIE  KJIETKU.
Axmunogvle KOMHOHEHmMbl Hembluleunvlx kiemokx. Mukporpybouku. Kierounsrit
ueHtp. CTpoeHMe U JBWKEHUE JKIYTHKOB U peCHUYEK. MUKpoTpyOOUuKH
nuTomiasmel. LlenTpuons. benku, accoyuuposanmvle ¢ MUKpo@uiameHmamu u
muxpompybouxamu. Momopnvle benxu.

Anpo. O6omouka sapa, XpOMaTHH, KapuoIia3Ma, SAPHIIIKA, UX CTPOCHHUE H
byakiuu. Snepupiii 0enkoBBIH MaTpukc. [IpocTpaHCTBEHHOE paCIONIOKEHUE
XpoMocoM B HUHTep(ha3zHOM siape. Iyxpomamun u cemepoxpomamur. benku
XpOMaTHHA — THUCTOHBL. /J{uHamuka si0epHol 000104KU 6 Mmumo3se. foepHulil
mpaucnopm.

Knerounsle BkitoueHusi. CpaBHUTENbHAS XapAKTEPUCTHKA KJIETOK 3YKapHOT
(pacTuTEeNBHOM, )KUBOTHOM, TPUOHON).

JdemMoHcTpanuu



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

Tabmuubr u cxembl: «CTpoeHHE 3YKApUOTHYECKOW KIeTkn», «CTpoeHue
KUBOTHOU  KJETKW», «CTpoeHWe  pacTUTENbHOM  KieTkn», «CTpoeHue
MUTOXOHAPUNY, «A1po», «CTpoeHne MPOKAPHUOTUUECKON KIIETKI.

OO6opyioBaHUE: CBETOBOM MHMKPOCKOI, MHKpPOIpEnapaTbl pacTUTENbHbIX,
KUBOTHBIX KJIETOK, MUKPOIpENnapaThl OaKTepUaaIbHbIX KIETOK.

JlabopaTopnass pabora «/3ydeHue CTpOEHHS KJIETOK pPa3IMYHBIX
OpraHU3MOB).

IIpakTueckasi padora «/3yueHne CBOMCTB KJIETOYHON MEMOpaHbD.

JlabopaTtopnass padora «lccienoBanue miazMoiu3a W JEIJIA3MOJIM3a B
PACTUTEIIBHBIX KIIETKAX).

IIpakTnueckass  padora  «/3yyeHue  JABMIKEHHS  LMUTOIUIa3Mbl B
PACTUTEIIbHBIX KIIETKAX).

Tema 6. OOMeH BelllecTB M IPpeBpallleHNe JHEPTHHU B KJIeTKe

AcCUMMIIALINS U AUCCUMIISIIIUS — JBE CTOPOHBI MeTaboam3Ma. Turbsl oOMeHa
BEIIIECTB: aBTOTPOQHBIN U TeTepoTpodHbIH. YuacThe KHUCIOpoJa B OOMEHHBIX
mpoleccax. JHEepreTudyeckoe obecreyeHue KIeTku: mnpespamieHne ATO B
oOMeHHbIX Tporeccax. DepMeHTAaTUBHBIA XapakTep peakiuil KIETOYHOIO
meTabonu3ma. DepMeHThl, UX CTPOCHHE, CBOWCTBA W MEXaHU3M JICHCTBHS.
Kodepmentsl. OTinunst pepMEHTOB OT HEOPTraHWYECKUX KaTalau3aTopoB. bemku-
aKTUBATOPhl U OEJIKU-UHTHOUTOPHI. 3aBUCUMOCTb CKOPOCTH (PEepMEHTATUBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OPraHUYECKHX BEIIECTB B KieTke. {DOTOCUHTES.
AHoxcueennvlll U oxcueennvili pomocunmes y oaxmeputi. Ceemocobupaiowue
nueMeHmvl U NUSMeHmMbl PeakyuoHHo20 yeumpa. Poiib XJIOPOIIacTOB B MPOLECCE
dotocunTe3a. CBeToBas u TeMHOBas dazpl. Pomoovixanue, Cs., Cy. u CAM-munsi
¢pomocunmesa. IlponykTuBHOCTh (hoTOCHHTE3a. BiusHue pa3nuuHbIX (PaKTOpOB
Ha CKOpOoCTh poTocuHTE3a. 3HaUYeHUE (POTOCUHTE3A.

XEeMOCHUHTES. Paznoobpazue OpPraHn3MOB-XEMOCHHTETUKOB:
HUTPUPUUUPYIOIINE OaKTepuH, >KeNe300aKTepuu, CcepoOaKTEepuH, BOJOPOIHBIC
OakTepuu. 3HaYECHUE XEMOCHUHTE3A.

AHa’poOHble opraHu3Mbl. Buabsl Opokenus. [IpomykTbl OpoKeHHS M UX
UCIIOJIb30BaHUE 4YEJOBEKOM. AHa’poOHbIE MHKPOOPTraHU3MbI KaK OOBEKTHI
OMOTEXHOJIOTHH U BO3OYIUTEH OOJIC3HEH.

AspoOHbIe OpraHU3MBI. Oranbl HSHEPreTUYECKOTO obmeHa.
[ToaroroBuTeNBHBIN 3TaM. [ THKOIN3 — OECKUCIOPOIHOE PACIICTUICHUE TIIFOKO3HI.

buosiornueckoe OKUCIEHUE, WU KIETOYHOE JIbIXaHue. Poib MUTOXOHAPHUI B
npoleccax onongornyeckoro okucienus. [uknnueckue peakiuu. OKUCTUTENBHOE
dochopunupoBanue. Iuepeus membpanunoco epaduenma npomonos. Cunmes



AT®: paboma npomonnot AT®-cunmaswl. llpenmyiecTBa a’poOHOTO IMMyTH
oOMeHa BellecTB nepes aHadpOOHBIM. DP(HEKTUBHOCTH YIHEPIETUIECKOTO OOMEHA.

JleMoHCTpanun

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

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

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

JlaGopaTtopnass  padora «l3ydeHME  KATAUIUTHUYECKOM  aKTMBHOCTHU
dbepMeHTOB (Ha IpUMEPE aMIIIa3bl WU KaTajasbl)y».

JlabopaTtopnasi padora «/3ydyeHue (QepMEHTATUBHOTO PpaCIICIIIICHUS
MEPOKCH/Ia BOJIOPO/Ia B PACTUTEIBHBIX U )KUBOTHBIX KIIETKAX).

JlabopaTtopnassi padora «CpaBHeHue mporeccoB  (oTrocuHTe3a U
XEMOCHUHTE3a».

JlabopaTtopHnasi pa6ora «CpaBHEHHE MPOIIECCOB OPOKEHUSI U IBIXAHUSD.

Tema 7. HaciiencrBeHHast uHGoOpMalus U peajiu3anus eé B KIeTKe

Peakuun MatpuyHOro cuHTe3a. [IpUHIMN KOMIUIEMEHTAPHOCTH B PEAKIIMIX

MaTPUYHOTO cuHTe3a. Peanuzaius HacnencTBeHHON nHdopmaiuu. ['eneTnyeckuii
KO, ero cBoucrBa. Tpanckpunuus — marpuunbii cuHte3 PHK. IlpuHuumnsr
TPAHCKPUIIUU: KOMIUIEMEHTAPHOCTh, AaHTUIIAPAJIEIbHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckoti knemxe. Hexooupyrowue PHK.
Tpancnauus u e€ stansl. Yyactue TpancnopTbix PHK B OnocunTese Genka.
VYcnousi O6uocunte3a Oenka. KomupoBanwe amuHOKHCIOT. Ponb pubocom B
OunocuHTe3e OenKa.

Cosepemennvie npeocmasieHusi o cmpoenuu 2eHog. OpraHuszalys reHoma y
MPOKAPUOT U IYKApUOT. Perynsius akTUBHOCTH T€HOB y MPOKapuoT. ['umoresa
onepoHa (®. XKaxo0, XK. MaHno). Moznexynsapuvie mexanuzmvl IKCNpeccuu 2eHo8 y
aykapuom. Ponv xpomamuna 6 pecynayuu pabomul 2enos. Peryniuns 0OMEHHbIX
MPOIIECCOB B KJIeTKe. KileTOuHbIN roMeocTas.

Bupycel — HekeTounbie (hOpPMBI )KU3HU U 0ONHMraTHbie mapa3utsl. CTpoeHue
MPOCTBIX U CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaroB. JKuzneHnHvii yuxi
JIHK-cooepocawux eupycos, PHK-cooepocawux eupycos, 6baxmepuogpacos.
Obpamuas mpaunckpunyus, pesepmasd, uHmezpasd.

Bupychubie 3a0oneBanus 4enoBeka, KUBOTHBIX, pactenuid. CITNJI, COVID-
19, conmanbHbIe U METULIMHCKUE MTPOOJIEMBI.

buoungopmamuka: unmeepayus u ananuz dorvuux maccueos («bigdatay)
CMpPYKMypHuIX buonocudeckux oaunvix. Hanomexnonoeuu 6 buonozuu u meouyune.
IIpoepammupyemole ynkyuu 6enxos. Cnocodwl 00cmasku 1eKapcma.



JleMoHCTpanuu

[Toptpetsr: H. K. Kosbrios, 1. 1. iBanoBckuii.

Tabnuiel u cxeMbl: «buocunTes 6enkay, «l'eHeTnueckui Koa», «Bupycem»,
«bakrepuodarm.

IIpakTnueckas pabora «Co3ganrue MOJEIN BUPYCa.

Tema 8. JKuzHeHHBIH HMKJI KJIETKH

Knerounslii 1wk, ero mepuoabl W peryisanus. Wutepdaza uw  MuUTO3.
OcoOeHHOCTH TPOLIECCOB, MpoTekaronmx B uHTepdaze. [loAroroBka KIETKH K
nenenuto.  IlpecunreTmdyecknii  (MMOCTMUTOTUYECKHUH),  CHUHTETHYECKHMM U
MOCTCUHTETHUUYECKUH (MMPEMUTOTHYECKUI) IepUoAbl UHTEP(a3bI.

Martpuunbii cunre3 JHK — pemmkanwms. [Ipunnuner pernmkanun JIHK:
KOMIUJIEMEHTAPHOCTh,  MOJYKOHCEPBATUBHBIM  CHHTE3, AHTUNAPAIIIECIBbHOCTD.
Mexannsm permmmkanuu JIHK. Xpomocomsl. Ctpoenne xpomocoM. Tenomepsl u

TeaomMepaza. XPOMOCOMHBIH Ha0Op KJIETKM — KapuUOTHUIl. JIUTIJIOMAHBIA W
rarIouaHBIM  HAObOpbl XpomocoMm. ['omosorumuHblie XpoMocoMmbl. IloioBbie
XPOMOCOMBL.

[enenne xmerkn — wmutTo3. CTaguy MHUTO3a MU MPOUCXOIAIIME B HUX

npouecchl. Tunel Muto3a. Kapnokunes u nuToknHe3. buosornyeckoe 3HayeHune
MUTO3A.

Perynsinuga mMuTOTHYECKOro LMKIAa KiIeTKu. [Iporpammupyemasi KieTodHas
rubesnp — arnomnTos.

Knerounoe s1po, XpoMocoMbl, (yHKIIMOHAJIbHAsE Te€HOMHUKA. Mexanuzmol
npoaughepayuu, ougppepenyuposxu, cmapenus u cubeau xaiemox. «l{ugposas
KemKka» — ououngopmamuyecxkue mooeiu QyHKYUOHUPOBAHUSL KIEMKU.

JleMoOHCTpanun

Tabmuiel U cxeMbl: «KW3HEHHBIM IUKI KICTKW», «Muros», «CTpoeHHE
xpomocomy, «Pemumkanus JJHK.

O06opyaoBaHuE: CBETOBOM MUKPOCKOII, MUKpOIIpenapathl: «MUTO3 B KJIe€TKax
KOpEIIKa JIyKay.

JlaGopaTopHnas padora «3yueHue XpOMOCOM Ha  TOTOBBIX
MHUKpOIIpenaparaxy.

JlaGopaTopHasi padora «HaOmroieHre MuTO3a B KJI€TKaX KOHUMKA KOpelika
JyKa (Ha TOTOBBIX MUKpOTpenaparax)y.

Tema 9. CTpoenne u pyHKIMH OPraHU3MOB

buonorunueckoe pazHooOpasue OpraHU3MOB. OIHOKIIETOYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJICTOUHBIE OPTraHU3MBI.

OcoOEHHOCTM  CTPOEHUSI M JKU3HEACHTENBHOCTH  OJHOKJIETOYHBIX
opranu3moB. baktepuu, apxeu, OJHOKICTOYHBIC TPHOBI, OJHOKIECTOYHBIE
BOJIOPOCIIU, Apyrue NpoTUCThl. KonoHUallbHbIE OPTaHU3MBI.



B3auMocCBs3p 4acTeli MHOTOKJIETOYHOIO OpraHu3ma. TKaHW, OpraHbl H
cucteMbl opranoB. OpranusM Kak eInHoe 1enoe. ['omeocras.

Tkanu pacreHnid. TuIbl pacTUTENBHBIX TKaHEW: oOpa3oBaTelbHad,
MOKPOBHAs, MPOBOJIAIIAS, OCHOBHAas, MexaHudeckas. OCOOCHHOCTH CTpPOEHUS,
(GYHKIMN U pacloioKEeHUs TKaHEH B opraHax pacTeHUM.

TkaHu JKMBOTHBIX W 4Ye€JIOBEKA. THUIBI KMBOTHBIX TKAHEW: SMHUTEIHAIIbHAS,
COCIMHUTENbHASA, MblllIeyHasi, HepBHas. OcCOOEHHOCTH CTpOeHHUs, (QYHKUHH U
PAacnoJIOKEHUSI TKAHEW B OpraHax KMBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble M TI'€HEpaTUMBHBIE Opranbl pacTeHuid. OprasHbl u
CHUCTEMBI OPTAHOB )KMBOTHBIX U yesioBeKa. DyHKIIMM OPraHOB U CUCTEM OPTaHOB.

Onopa Tena opranu3moB. Kapkac pactenuii. CkeneTsl OJHOKIETOYHBIX H
MHOTOKJIETOYHBIX JKUBOTHBIX. HapyHbIi W BHYTpeHHHU ckeneTr. CTpoeHue u
THIBI COEANHEHUS KOCTEH.

JIBmxeHne  opraHm3MoB. JIBH>KEHHWE  OJHOKJIETOYHBIX  OPraHU3MOB:
aMEOOUIHOE, KTYTHUKOBOE, PECHUYHOE. JIBMKEHUE MHOTOKJIETOUHBIX PACTEHUM:
TPOIIU3MBI M HACTUU. JIBM)KEHHWE MHOTOKIIETOYHBIX >KMBOTHBIX M YEJIOBEKA:
MblIleyHast cucreMa. Pedrekc. CkeneTHbIe MBIIIIBI U UX padoTa.

[Iutanne opramusmoB. IlorjomieHne BOABI, YIIEKUCIOrO Ta3a H
MHHEPAJIBHBIX BEHIECTB pacTeHUsMU. [InTaHue >XKMBOTHBIX. BHYyTpHIOJIIOCTHOE U
BHYTPUKIIETOYHOE TNuIIeBapeHue. lIuTaHne MO3BOHOYHBIX MXUBOTHBIX. OTHemnb
MULIEBApUTENIBLHOTO TpakTta. [IumeBapurtensHble xene3bl. llumieBapurenbHas
CHCTEMA YEJIOBEKA.

Jpixanue opranu3MoB. [[prxanue pactenuid. Jprxanue »kuBoTHbIX. Juddy3us
ra3oB 4€pe3 MOBEPXHOCTh KJIETKU. KoxkHoe npixanue. JpIxareibHas MOBEPXHOCTD.
XKabepnoe u nérounoe apixanue. J[prxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
DBOJIIOIIMOHHOE  YCJIOKHEHUE CTPOEHUS JIETKUX IO3BOHOYHBIX YKUBOTHBIX.
JlpixaTenpHasi cucTema uelioBeka. MeXaHu3M BEHTWISLUUM JIETKUX Y MNTUI U
MJIEKOMUTAIOMUX. Perynsmus apixanus. JlpixateabHble 00bEMBI.

TpaHCcnopT BEWIECTB Yy OPraHU3MOB. TpPaHCIOPTHBIE CUCTEMBI PACTECHHM.
Tpancnopt BewecTB y JKUBOTHBIX. KpoOBEHOCHass cucremMa U €€ Oprasbl.
KpoBeHocHasi cucrema TMO3BOHOYHBIX JKMBOTHBIX U 4yenoBeka. Cepare,
KPOBEHOCHBIC COCYy/Ibl M KpoBb. Kpyru KpoBooOpaiieHusi. DBOIIOLHOHHBIC
YCJIO)KHEHUSI CTPOEHHUSI KPOBEHOCHOW CUCTEMBI MMO3BOHOYHBIX XKHMBOTHBIX. PaboTa
cepaua v e€ peryisauus.

Brinenenue y opranusmMoB. Beinenenue y pacrenuid. Beigenenune y
KUBOTHBIX. CokpatuTenbHble Bakyoiau. Opranbl BblgeneHus. OuiabTpanus,
CeKpelus U 00paTHOE BCAaChIBaHHE KaK MEXaHWU3Mbl pabOThI OPTraHOB BbIJIEJIECHUS.
CBs13p OJIOCTH TEJNA C KPOBEHOCHOW M BBIIEIUTEIBLHON CUCTEMaMHU. Beiaenenue y



MO3BOHOYHBIX JKUBOTHBIX M yenoBeka. [louku. CTpoeHne M QyHKIMOHUPOBAHUE
Hedpona. OOpa3zoBaHHE MOYH Y YETIOBEKA.

3ammTa y OpPraHu3MOB. 3allldTa y OJIHOKJIETOYHBIX OpraHu3mMoB. CHOpBI
OakTepuid W IUCTHI MPOCTEHIIMX. 3alUTa y MHOTOKJIETOYHBIX PACTCHUU.
Kyrtukyna. Cpeactsa macCUBHOM M XUMHAYECKOM 3a1UThl. DUTOHITUIBI.

3ammTa y MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpOBBI M HMX NPOU3BOJHBIE.
3amura opranusma ot OosesHell. UMMmyHHas cuctema denoBeka. KieTouHblil u
TYMOpaJbHBIA HUMMYHUTET. BpoXn€HHBIH U TpHOOpeTEéHHBIA crnenuduuecKuii
UMMYHUTET. Teopusi KIIOHaIbHO-ceIeKTUBHOr0o mMmyHurera (I1. Opmux, @. M.
bepuer, C. Tonerasa). BocnanurenbHble OTBETHI OPraHu3MOB. Posib Bpok1€HHOTO
UMMYHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUN.

PazgpaxxumocTte UM perymsiuus  y  OpraHu3moB. Paznpaxumocts y
ONHOKJIETOYHBIX OpraHu3MoB. Takcucel. PazmpaxumocTts u  perymsuus y
pactenuid. PocToBbIEC BENIECTBA U X 3HAYCHHUE.

HepBHas cucrema u pedaekTopHas peryisdinus Yy KUBOTHbIX. HepBHas
cUCTEMA U €€ OTIENbl. DBOJIOLMOHHOE YCIOKHEHUE CTPOEHUSI HEPBHOM CHCTEMBI
y JKUBOTHBIX. OTIEdbl TOJOBHOTO MO3Ta MO3BOHOYHBIX >KUBOTHBIX. Peduexc u
pedrekTopHas ayra. be3ycioBHbIE U YCIOBHbBIEC PE(DIICKCHI.

['ymopanbpHast peryisiuus U SHAOKPUHHAS CUCTEMA >KUBOTHBIX M YEJIOBEKA.
JKenes3pl DHIOKPUHHOM CHCTEMBI M HMX TOPMOHBI. JIeHCTBME TOPMOHOB.
B3auMocBs3p HEpBHOM W JHAOKPUHHON cucteM. [wunoramamo-runoduszapHas
cucrema.

JemMmoHCcTpanuu

[Toptper: U. I1. [1aBnos.

Tabmuplt m cxembl: «OJIHOKIETOYHBIE BOJOPOCIN», <« MHOTOKIETOUHBIE
Bojopocim», «bakrepum», «lIpocrenmme», «OpraHbl IIBETKOBBIX PAaCTEHUIN»,
«CucTteMbl  OpPraHoB  TIO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HacekoMbIx», «Tkanu pactenuit», «KopHeBble cuctembl», «CTpoeHHe CTeOIIs»,
«CTpoeHue JHUCTOBOM IJIACTUHKWY», «TKaHU >KUBOTHBIX», «CKEIET YeIOBEKay,
«IInmeBapurenbHass  cuctema», «KpoBeHocHas cucrema», «JlpixarenbHas
cucreMa», «HepBHas  cucrema», «Koxka»,  «MplieuHas  cucreman,
«BpraenurensHas cucremMa», «OHIOKpUHHAS cucremay, «CTpOEHHE MBIIIIBDY,
«AMMmyHHTETY, «Kumreunomnoyoctaeie»y,  «Cxema MATAaHUSIT ~ PacCTCHUI,
«KpOBEHOCHBIE  CHCTEMBI IMO3BOHOYHBIX JKUBOTHBIX», «CTpOEHHE THAPBD»,
«CtpoeHnne mnnaHapun», «BHyTpeHHee cTpoeHue noxkaeBoro uepss», «HepBHas
cucteMa poio», «HepBHas cucrema asarymkm», «HepBHas — cucrema
npecMbikatomuxcs»,  «HepBHags  cucrema  nruny, «HepBHas — cucrema
MIIeKoUTaImuX», «HepBHas cucrema yenoekay, «Peduexcy.



OOopynoBaHHE: CBETOBOW MHUKPOCKOII, MUKPONPENApaThl OJHOKJIETOYHBIX
OpraHW3MOB, MHKPOIIPENApaThl TKAHEH, PAKOBUHBI MOJUIFOCKOB, KOJUICKIUU
HACEKOMBIX, UTIJIOKOXKHUX, KUBBIE 3K3eMIUISIPhl KOMHATHBIX pPAcTEHUM, repdapuu
pacTeHHMil pa3HbBIX OTHAEJIOB, BIIAXHBIE TNpenaparbl KUBOTHBIX, CKEJIETHI
MTO3BOHOYHBIX, KOJUIEKIMU OECIIO3BOHOYHBIX JKMBOTHBIX, CKEJIET YeJIOBEKa,
000pyI0BaHUE ISl IEMOHCTPAIMU TOYBEHHOIO U BO3AYIIHOTO TUTAaHUS PACTEHUM,
pacuieruieHus Kpaxmasa U 0eiIKoB 1o AecTBueM (hepMeHTOB, 000pyI0BaHUE IS
JEMOHCTPALUU OMBITOB MO U3MEPEHUIO )KM3HEHHOW EMKOCTH JETKUX, MEXaHU3Ma
JBIXaTEIbHBIX ABUKEHUMN, MOJIETU TOJIOBHOIO MO3Ia Pa3IU4HbIX )KMBOTHBIX.

JlaGoparopHasi pabora «/3ydeHrue TKaHEe paCTCHUIN».

JlabopaTopHasi padora «/3yueHne TKaHEel )KUBOTHBIX».

JlaGoparopHasi padora «l3yueHne opraHoB [IBETKOBOTO PACTEHUS».

Tema 10. PazmHokeHue M pa3BUTHE OPraHU3MOB

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

[TonoBoe pa3smuoxkenue. [lomoBbie KieTKH, wiau rametel. Meino3. Craauun
Mmeno3sa. [loBenenne xpomocom B menose. Kpoccunrosep. buonornyeckuii cMbICa
MeHo3a M IIOJIOBOrO Iporecca. Meio3 M ero MecTo B >KM3HEHHOM IHKIIE
OpPraHHU3MOB.

[IpenzapoasiieBoe pazsutue. ['ameroreHes y :KkuBOTHBIX. [10J10BBIE JKENE3HL.
OO0pazoBaHue U pa3BUTUE MOJOBBIX KieTOK. Criepmarorenes u oorene3. CTpoeHue
MOJIOBBIX KJIETOK.

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

NunuBryanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). OMOPHUOJIOTHS — HayKa
0 Pa3BUTUU OPraHU3MOB. Mopghozenez — 00Ha u3 enasHvIx NPodIEM IMOPUONOCUM.
Konyenyuss mopgocenos u modenu mopgoeenesa. Craguu >MOpUOTEHE3a
KUBOTHBIX (Ha mnpumepe Jsarywku). Jpobnenwe. Tumbl  apoOiieHus.
Jemepmunuposannoe u Hedepmunuposanmoe Opobnenue. bnacmyna, munvl
onacmyn. OcoOEHHOCTH APOOJICHUS MIICKOMUTAIOMIUX. 3apOJIBIIIEBhIC JTUCTKU
(ractpyssanust). 3akiiagKka OpraHoB U TKaHEe U3 3apOobIIIEBbIX JIMCTKOB. B3anmHoe
BIMSHUE YacTed pa3BUBAIOLIETOCS 3apojbiiia (dMOpUOHANbHAS WHIYKIIHS).
3aknmagka TIUIaHA CTPOCHUSI KUBOTHOTO KAaK  PE3yJbTaT HMEPAPXUUYECKUX
B3aMMOJICUCTBUI TE€HOB. BrnusHue Ha 3>MOpUOHAIBHOE pPAa3BUTHE PA3ITUYHBIX
(aKkTOpOB OKpY’KarOIIEH CPEIbI.

Poct u pasButue xuBOTHBIX. [locTamMOpuoHanbHBI Tiepuoa. IlpsMoe wu
Henpsimoe pas3BuTue. PaszButne ¢ wMeramopdo3oM y O€CNO3BOHOYHBIX U
ITO3BOHOYHBIX >KMUBOTHBIX. DBHOJIOrMYEeCKOE€ 3HAYEHUE MPSIMOTO M HENPSIMOro



pa3BUTHSA, UX PACOPOCTPAHEHHE B Npupoje. Tumbsl pocra KUBOTHBIX. DakTOphI
peryJIuu pocTa )KUBOTHBIX U yesoBeka. CTaJiuu MOCTAMOPHOHAIBHOTO Pa3BUTHS
y ’KUBOTHBIX U 4esioBeka. [lepronbl oHTOreHe3a uenoBeka. CTapeHue U CMepTh Kak
OMOJIOTHYECKHE TPOIIECCHI.

PasMHoxxenue u pasButue pacreHui. ['amerodput m cmopodur. Meito3 B
KU3HEHHOM IMKIe pacTeHuid. (OOpa3zoBaHMe CIOp B IIpoliecce MeHosa.
I'ametorenes y pacreHuid. OIUIOJOTBOPEHUME M PaA3BUTHE PACTUTEIBHBIX
opranu3MoB. J[BoifHOE OII0IOTBOPEHUE Y IIBETKOBBIX pacTeHuil. OOpa3oBaHue u
pPa3BUTHE CEMEHU.

MexaHu3MBbl peryiasiliii OHTOT€HE3a Y PACTCHUM U KUBOTHBIX.

JleMoHCTpanun

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

Tabmuiel 1 cxembl: «BereratuBHOe pasMHOXKeHUE», «THIBI Oecronaoro
pPa3MHOXEHU», «Pa3MHOXEHHE XJIaMUIOMOHAb», «Pa3MHOXEHHE 3BIJICHBDY,
«Pa3MHO)eHUEe TUAPBY, «Meno3», «XpoMmocomel», «l'amerorenes», «CTpoeHue
SUUEKIETKH U crepmaro3onaay, «OCHOBHBIE CTaauHh OHTOreHe3a», «lIpsmoe u
HenpsiMoe pasButue», «Pa3Butue Maiickoro xyka», «Pa3Butne capaHumy,
«Pa3Butne nArymku», «/IBOMHOE OIUIOJOTBOPEHUE Y LBETKOBBIX PACTEHHUI,
«CtpoeHune ceMsiH OJHOJOIbHBIX U JBYJOJbHBIX PACTEHUI», «KU3HEHHBIN ITUKII
MOpPCKOW  KamycTb», <«OKHW3HEHHBIM [UKI MXxa», <OKU3HEHHBIM LUK
ManOPOTHUKA», « KU3HEHHBIN [TUKI COCHBD».

OOopynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpPONpENnaparbl SHULEKIETOK H
CIIEpMaTO30UI0B, MOJENb «L MK pa3BUTHS JATYIIKI.

JlaGopaTopnas padora «/3yyeHne CTpOEHHUS MOJIOBBIX KJIETOK Ha TOTOBBIX
MHKpOIIpenapaTaxy.

IIpakTnueckas pabGora «BpIsiBIEHHE NPU3HAKOB CXOJACTBA 3apOJIbIIIEH
MTO3BOHOYHBIX KUBOTHBIX).

JlaGoparopnass padora «CTtpoeHue OpraHoB pa3MHOKEHHUS BBICHINX
pPACTEHUIN.

Tema 11. I'eHeTuka — Hayka 0 HACJIEACTBEHHOCTH M H3MEHYHUBOCTH
OPraHu3MoB

Hctopust cTaHOBIEHUS M pa3BUTUS TEHETUKM Kak Hayku. Paboter I
Menpnens, I'. ne ®@puza, T. Moprana. Poinp OT€UECTBEHHBIX YUYEHBIX B PAa3BUTUHU
renetuku. Padoter H. K. KombnoBa, H. 1. Basunosa, A. H. benosepckoro, I'. /1.
Kapneuenko, 0. A. ®ummuenko, H. B. TumodeeBa-Pecorckoro.

OCHOBHBIEC TEHETUYECKHUE MOHSATUS U CUMBOJIBL. | OMOJIOTHYHBIE XPOMOCOMBI,
aJUleIbHBIC TEHbI, ANTEPHATUBHBIC TPU3HAKK, JTOMHHAHTHBIM M PELECCUBHBIN
MPU3HAK, TOMO3UTOTA, TE€TEPO3UTOTA, YUCTAS JIMHUSI, THOPUJIBI, TEHOTHII, (PEHOTHTI.



OcCHOBHBIE ~ METOABI  TEHETUKU:  THOPHUIOJOTHYECKHUHA,  IUTOJOTHUUYECKHUH,
MOJIEKYJIIPHO-T€HETUYECKHIA.

JleMoHCTpanun

[Toptpetsl: I'. Mennens, I'. ne ®@pus, T. Mopran, H. K. Konsnos, H. U.
BaBunos, A. H. benosepckuii, I'. [[. Kapneuenko, 0. A. ®ununuenko, H. B.
Tumodees-PecoBckuii.

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

Jlabopatopuass pabora «J/Ipo3odmia kak OOBEKT TEHETHYECKHUX

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

eAMHO00pa3usi ruOpHIOB MepBOro nokosieHud. IlpaBuino nomuaupoBanus. Bropoi
3aKOH MeHzensa — 3aKOH paclleIuieHus] NpU3HakoB. [luTonornueckue OCHOBBI
MOHOTHOPUJIHOTO CKpelnuBanus. [ umore3a 4ucToTh ramer.

AHanuzupytoliee ckpemrpanue. [IpoMexxyTOUHBIN XapakTep HaclIeI0OBaHHUS.
Pacmieruienne npu3HakoB Ipu HEMOJIHOM JOMUHUPOBAHKH.

JurubpugHoe ckpemubanue. Tpetuit 3axkoH MeHiens — 3aKk0H HE3aBUCHUMOTO
HacjelOBaHWs ~ MpU3HAKOB.  lluTromormyeckue  OCHOBBI  AUTHOPUAHOTO
CKpEILMBaHUs.

Cueriennoe HacienoBanue mpusHakoB. Pabotet T. Moprana. CuerieHHOE
HACJICIOBAaHUE T'C€HOB, HAPYILICHUE CLEIUIEHUS MEXAYy TIeHaMHu. XPOMOCOMHas
TEOPUS HACIEACTBEHHOCTH.

I'eneTnka nosia. XpoMOCOMHBIN MEXaHU3M ONPEACIICHUS TTo1a. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBIN M rereporaMmeTHbli 1moi. ['eHeTnueckas
CTPYKTYpa IOJIOBBIX XpoMocoM. HacnenoBanue nmprus3HakoB, CLHETJIEHHBIX C MTOJIOM.

['enoTun kak uenoctHas cucrema. [neroTponusi — MHOKECTBEHHOE JECHCTBUE
reHa. MHOXECTBEHHBIN aiienu3M. B3auMoaelncTBUE HEAUIETbHBIX T'EHOB.
Komnnemenraprnocts. Onucras. [lomumepusi.

['eHeTMYECKMI KOHTPOJIb PA3BUTHSI PACTEHHUM, XUBOTHBIX M YEJIOBEKa, a
Takke (PU3NOJOTHYECKUX TMPOLECCOB, TMOBEJACHUS WM KOTHUTUBHBIX (DYHKIUH.
['eneTnueckue MexaHW3Mbl CUMOMOT€HE3a, MEXAaHU3MbI B3aUMOJICUCTBUS «XO3IUH
— Tapa3uT» U «XO3IUH — MHUKpoOMOM». ['eHeTHYeckrne acmeKThl KOHTPOJIS H
M3MEHEHUS HACJIEICTBEHHON MH(OpPMAITUU B TOKOJICHHUSIX KJIIETOK U OPTaHU3MOB.

JlemoHCTpanuu

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

Tabnuub! u cxembl: «llepBblii U BTOpoii 3aKkoHbl MeHaens», « Tperuii 3akoH
Meunnens», «AHanu3upylollee ckKpenuBanue», «HemnomaHoe ITOMUHHUPOBAHUEY,
«CrieruieHHOE  HaclIeJIOBaHWE TIPU3HAKOB Yy Jnpo3oduiibly, «l'eHeTnka momay,



«Kapuotun uyenoBeka», «Kapuorun apozodpunby, «Kapuotunm nOTUIBD,
«MHOX€ECTBEHHBIN ajieIn3My», «B3anMoeiicTBIE T€HOBY.

O6opynoBaHue: MoOJeNb JJisl  JIEMOHCTpPAIlMM 3aKOHOB  €IMHO00pa3us
TUOpPHUIOB TIEPBOIO TIOKOJEHUST M pacHICIUVICHUS NPU3HAKOB, MOJEIb s
JEMOHCTpAllUd 3aKOHA HE3aBUCHMOIO HACIEIOBAaHMS IPU3HAKOB, MOJEIb IS
JEMOHCTPAllUA CLEIUICHHOTO HACIIEIOBAHUS MPU3HAKOB, CBETOBOM MHUKPOCKOII,
MUKpormnpenapar: «JIpozodumnay.

IIpakTuyeckas padora «M3yueHue pe3yslbTaToOB  MOHOTHOPHIHOIO
CKPEIIHUBAHUA Y IPO30(DUITBD».

IIpakTuyeckass  padora  «/3ydyenuwe  pe3yiabTaTOB  AUTHOPHUIAHOIO
CKpEIIMBaHUA Y IPO30(DUITBD».

Tema 13. 3akoHOMEpPHOCTH H3MEHYHUBOCTH

B3aumoneiictBue reHoTHMIAa W cpeabl npu  GopMuUpoBaHUU (HEHOTHMA.
N3MeHunBOCTh MpU3HAKOB. KauecTBEHHbIE M KOJWYECTBEHHbIE NMPU3HAKU. Buabl
M3MEHYMBOCTH: HEHACJICACTBECHHAS U HACIICICTBCHHAS.

Mopaudukanuonnass u3MeHYMBOCTb. Ponb cpeabsl B (popMupoBaHUU
MOAU(PUKALMOHHON M3MeHuuBOCTH. Hopma peakuuu npusHaka. BapuannoHHBIM
pan u BapuarmoHHasi kpuBas (B. Horanncen). CpoiicTBa MOau(PUKALIMOHHON
U3MEHYMBOCTH.

['eHoTHIIMYECKAst U3MEHYMBOCTh. CBOMCTBA T€EHOTUITMYECKON N3MEHUHUBOCTH.
Buapl reHOTUIIMYECKON N3MEHYMBOCTH: KOMOMHATUBHAS, MyTallMOHHASI.

KomOunaTuBHass M3MEHYMBOCTH. Meii03 W TMOJIOBOM TMpOIECC — OCHOBA
KOMOMHATUBHON M3MEHYUBOCTH. POJIb KOMOMHATUBHON N3MEHUYHUBOCTH B CO3IaHUU
TeHETUYECKOTO pa3HOOOpa3usl B Mpeiesiax OJJHOTO BUA.

MyTanmonHass HM3MEHYMBOCTh. BHIbl MyTanuuii: TE€HHbBIE, XPOMOCOMHEBIE,
reHoMHble. CHOHTaHHbIE W  HWHAYUMPOBAaHHbIE MyTauuu. SnepHbie U
nuToIUIa3MaTuueckue mMyrtauuu. CoMaTndeckre W moJioBble MyTanuu. [IpudmHbl
BO3HMKHOBEHUs MyTanuid. MyTareHpl W WX BJIUMSAHUE HAa OpPTraHU3MBIL.
3aKOHOMEPHOCTH MYTAIMOHHOI'O TMPOIECCa. 3aKOH TOMOJIOTUYECKUX pAJIOB B
HacnencTBeHHo u3MenunBoctd (H.U. BaBunoB). BHesnepHass M3MEHYMBOCThH U
HACJIEJICTBEHHOCT.

Onuecenemuxa U SNUSEHOMUKA, pPOJb ONUSEHEeMUYeCKUX @Qakmopos 6
HACNe008aHUU U USMEHYUBOCMU (DEHOMUNUYECKUX NPUSHAKOS ) OPSAHUZMOS.

JlemoHCTpanuu

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

Tabmuubpl u  cxeMbl: «Bumbl  u3MmeHuMBOCTHY, «MoaudpukaMoHHas
U3MEHYHUBOCTH, «KomOunHaTuBHas U3MEHUYHUBOCTBY, «Meio3,
«OmnogotrBopenuey, «I eneTndeckre 3a00JIeBaHNS YETOBEKay, « BUIbI MyTaIHii.



ObopynoBaHue: *KHUBbIE W TepOApHBIE SK3EMIUIAPhl KOMHATHBIX PACTCHHIH,
pucyHku (doTtorpaduu) ;KMBOTHBIX C PA3TUYHBIMU BUIAMH U3MEHYHUBOCTH.

JlabopaTopHas padora «HccnegoBanue 3aKOHOMEPHOCTEN
MOAN(UKAIIMOHHON W3MEHUYMBOCTU. [locTpoeHne BapuallMOHHOTO psna U
BAPUALIMOHHOU KPUBOWY.

IIpakTuyeckass padora «Myrauun y Japo3oduibl (Ha TOTOBBIX
MUKpOIIpenaparax).

Tema 14. I'eHeTHKA YesI0BEKA

Kapuotun yenoBeka. MexayHapoaHas IporpaMMa HMCCIENOBaHUS Te€HOMA
yejaoBeka.  MeToApl  M3Y4YEHHsS] TIEHETHKM  YEJIOBEKa: TIEeHEAJOTHYECKHI,
OJIM3HEIIOBBIH, LIMTOr€HETUYECKU, MOMYJISIIMOHHO-CTaTUCTUYECKUM,
MOJICKYJISIPHO-T€HETUYECKHIA. CoBpemeHHOEe ONPEAECICHUE TE€HOTHUIIA!
MOJTHOTEHOMHOE CE€KBEHUPOBAHWE, T€HOTUIUPOBAHUE, B TOM YHCJE C MOMOIIBIO
[1I[P-ananu3a. Hacnencreennsie 3a001eBaHus yeaoBeka. [ eHHbIE 1 XPOMOCOMHBIE
Oone3HM uyesroBeKa. boe3HH ¢ HaACJIEACTBEHHOM MPeapacrooKeHHOCTHIO.
3HaYeHHE MEAUIMHCKOW T€HETUKHA B MPEAOTBPALICHUN U JICYEHUH T€HETHYECKHUX
3a00JieBaHUI 4YesioBeKa. MeIUKO-TeHEeTHUYeCKOe KOHCYIbTUpOoBaHuE. CTBOJIOBBIC
KJIeTKU. [IoHSATHE «T€HETHYECKOTO Tpy3a». DTUUYECKUE aCHEKThl MCCIEIOBAHUN B
00J1aCTH peIaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

['enernueckre (akTOpbl TOBBIIMICHHONW YYBCTBUTEIBHOCTH YEJIOBEKa K
bU3UYECKOMY U XMMUYECKOMY 3arps3HEHUIO OKpYKarolieh cpeabl. [ eHeTnyeckas
MPEIPACHOJIOKEHHOCTh YEIIOBEKA K MATOJIOTHSM.

JemMmoHCcTpanuu

Tabnuuel u cxembl: «Kapuorun uenoBekay, «MeToabl U3ydeHUs TEHETUKHU
yesoBekay, «I 'eHeTnueckue 3a00JeBaHUs YETOBEKay.

IpakTnueckas padora «CocTaBiIE€HHUE U aHAIIN3 POJIOCIOBHOI.

Tema 15. Cesiekuusi OpraHn3mMoB

JloMecTukanusi W CeJleKUMs. 3apOXkKACHUE CEIEKIMA W JOMECTUKAIIUU.
Yuyenue H. WM. BaBumimoBa o IleHTpax mNpoOMCXOXKICHUS €W MHOT00Opasus
KYJIbTYPHBIX pacTeHHi. PoJib celekunu B CO3aHUM COPTOB PACTEHUM U IOPOA
#*uUBOTHbIX. CopT, mopoaa, IMTaMM. 3aKOH TI'OMOJOTUYECKUX PSIIOB B
HaciaeACcTBeHHOM wu3MeHuuBoctTy H. WM. BaBunoBa, ero 3HadeHHe s
CEJICKIIMOHHOM paboThI.

Metonpl cenekunoOHHOW paboThl. VCKycCTBEHHBIM OTOOp: MAacCOBBIM U
VHJIUBUTYaJIbHBIM. DTarnsl KOMOWHAIIMOHHOMN CCJICKLIUU. HUcntwiTanne
MpPOU3BOJUTENICH 1O MOTOMCTBY. OTOOp MO TEHOTHIY C TIOMOIIBIO OLICHKH
(deHoTHNa MOTOMCTBA U OTOOP IO TEHOTHUITY ¢ oMolbio aHanu3a JIHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJA  CEJIeKIMOHHOM  paboThI.
PannanmoHHbI M1 XUMUYECKUM MYTAreHe3 Kak NCTOYHUK MYTAallui y KyJIbTYPHBIX



¢opm opranu3moB. lcnonp3oBaHME TE€HOMHOTO pPEIAKTUPOBAHUS M METOJIOB
pekoMOuHanTHBIX JIHK 1151 momy4deHust iCXOAHOTO MaTepuara Jjisi CEeJIeKIUU.

[Tonyuenue MTOJIUILIIOUOB. BuytpuBugoas ruopuIM3aIus.
brmuskoponcTBeHHOe  ckpemiuMBaHue, —wid  uHOpuauHr.  HeponctBeHHoe
CKpeuiMBaHue, win ayrOopuauHr. I'erepo3uc u ero npuuuHbl. Vcnonb3oBaHue
rerepo3uca B cenekuuud. Otpanénnas rubpuausanus. [Ipeomonenue Oecrmonus
MEXBHJIOBBIX THOPUIOB. JIOCTHKEHUS CENEKIMH PACTEHUI U KUBOTHBIX. «3en1énast
DesOIoOYUAY.

CoxpaHeHHE U W3yYEHHE T'€HETHUYECKHX PECYPCOB KYJIbTYPHBIX PACTEHHI U
UX JUKAX pOAMYENd i1 CO3JaHUsl HOBBIX COPTOB W TUOPHUIOB
CEIIbCKOXO3SIMCTBEHHBIX  KYJIbTYp. J3yuenue, coxpawenue u  YnpaegieHue
2eHeMUYeCKUMU pPecypcamu CenbCKOXO3AUCTNEEHHbIX U NPOMBICAOBHIX HCUGOMHBLX
8 Yensax YAVUUEeHUs CYuecmeyiomux U co30anusi HO8blX NOpoo, TUHUL U KPOCCO8, 8
MoM uucie ¢ NpuUMeHeHUeM COBPEMEHHbIX MemOo008 HAYUHLIX UCCAe008aAHULL
nepeoosvix uoell U NepcneKmuHbIX MexHOL0SU.

JleMoHCTpanun

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

Tabnuupl 1 cxeMbl: «LIeHTpbI TPOUCXOXKAEHUS U MHOTO00pa3usl KyJIbTYPHBIX
pacTeHui», «3aKOH TOMOJIOTMYECKUX PSAOB B HACJIEICTBEHHONW M3MEHYMBOCTIY,
«Meronp! cenekumny, «OTaanéHHas rudpuanzanusy, «Myrarenesy.

JlaGoparTopHasi padora «3ydeHrne cCOpTOB KyJIbTYPHBIX PACTEHHUI U TTOPOJ
JOMAIIHUX KUBOTHBIX).

JlaGopaTopHasi padora «/M3yyeHrue METOA0B CEICKIIMN PACTCHUI.

IIpakTnueckas padora «IIpuBuBKa pacTeHnD.

IKcKkypeusi «OCHOBHBIE METOJIBI U JOCTHIXKEHHUSI CEJIEKIIMM PACTEHUM U
KUBOTHBIX (Ha CEJICKLIMOHHYIO CTaHIUIO, MJIEMEHHYIO bepmy,
COPTOMCHBITATENLHBI y4acTOK, B TEIUIMYHOE XO34MCTBO, B JIaDOpaTOPHIO
arpOyHMBEPCUTETA UM HAYYHOTO LEHTPA)».

Tema 16. BuoTeXHOI0THSI U CHHTETHYeCKAasi 0MOJI0TUSA

OOBEeKThI, HUCHOJb3yeMble B OHMOTEXHOJOTMH, — KIJIETOUYHbIE M TKaHEBbIE
KYJbTYpBHI, MHUKPOOPraHU3MBI, 174 XapaKTEPHUCTHKA. TpanuunoHHas
OMOTEXHOJIOTHS:  XJIeOOMeUYeHne, TMOJIYyYEHUE KHUCIOMOJIOYHBIX MPOAYKTOB,
BUHOZAenue. Mukpoounonornyeckuii cunre3. OOBEKTb MHUKPOOHOJIOTHYECKHX
texHosnorui. [IpousBoacTBo Genka, aMUHOKUCIIOT U BUTAMUHOB.

Co3nilaHre TEXHOJOTMi U MHCTPYMEHTOB IIEJICHANPABICHHOIO U3MEHEHHS H
KOHCTPYUPOBAHHS T€HOMOB C LEJIbIO MOJYYEHUSI OPTaHW3MOB U UX KOMIIOHEHTOB,
coJiepKallliX HE BCTPEeYarolIrecs B IpUpoie OMOCUHTETUYECKUE TTYTH.



Kierounasa unxeHepus. MeToasl KynbTypbl KIETOK M TKAHEH PACTEHUU U
KUBOTHbIX. Kpuobanku. Comarnueckas ruOpuauzanuss U COMaTHYECKHM
sMOpuoreHe3. lcnonb3oBaHue TaljoOWIOB B CEJIEKUMM pacTeHuil. [llonyuenue
MOHOKIOHANbHBIX anmumei. Hcnonb3oeanue MOHOKIOHANbHBIX U NOJUKIOHANbHBIX
anmumen 6 Mmeouyune. VICKYCCTBEHHOE OIUIOJOTBOpEHHE. PeKoHCTpyKuus
ANIEKIIETOK U KIOHWPOBAHME JKUBOTHBIX. MeETO TpaHCIUIAaHTALUMU SAEP KIETOK.
Texnonocuu 0300pOo6IeHUs, KYTbMUSUPOBAHUS U  MUKPOKIOHANLHO2O
DPA3MHOIICEHUS CENTbCKOXO3AUCTNEEHHBIX KYbINYD.

XpoMOCOMHass W TeHHas WHXeHepus. VICKyCCTBEHHBIM CHUHTE3 I€Ha H
KoHCcTpyupoBanue pekoMOuHaHTHbIX [IHK. Cozdanue mpanceennvix opeanuzmos.
JIOCTHKEHUs W NEPCHEKTUBBI  XPOMOCOMHOM W TE€HHOW  HMH)KCHEPHH.
DKOJIOTUUECKHUE U 3TUYECKUE MTPOOJIEMbI T€HHON MHXEHEPHUHU.

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

Co3naHne BEKTOPHBIX BakKIMH C LENbI0 OOecreyeHus] KOMOMHUPOBAHHOM
3amuThl OoT Bo30Oyautenet OPBU, ycTaHOBiIeHHME MOJEKYJISPHBIX MEXaHU3MOB
¢yuxunonupoBanusi PHK-cogepskamumx BUPYCOB, BBI3BIBAIOIIMX OCOOO OINACHBIE
3a00JIeBaHNUs YeJIOBEKAa U )KUBOTHBIX.

JemMmoHCTpanuu

Tabnuup! u cxembl: «Vcnosb30BaHNE MUKPOOPTAHU3MOB B TPOMBIIIIIEHHOM
MPOMU3BOJCTBEY, «KiieTounast unxxenepus», «I eHHast UHKEHEPUs».

JlaGopaTopHasi padota «3ydeHne 00bEKTOB OMOTEXHOJIOTUI.

IpakTnueckas padora «IlonyuyeHre MOJIOUYHOKHUCIBIX TPOAYKTOBY.

JKckypeust  «bUOTEXHOJIOTHUSI — BaKHEWIasgs MPOU3BOJUTENbHAS CHUJIA
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTUYECKOE MTPOU3BOICTBO)Y.

11 KIIACC

Tema 1. 3apoxneHue W pa3BUTHE JBOJIOLHUOHHBIX IPEICTABJICHUNA B
Oonosiornu

OpomonmonHas Teopusi Y. JlapBuna. IlpeAnochUIKM BO3HUKHOBEHUS
napBuHH3Ma. JKW3Hb U Hay4yHas nestenbHocTh Y. JlapBuHa.

JIBrKy1me cuiibl 3BoJirolivK BUA0B o Y. JlapBuny (BbICOKast MHHTEHCUBHOCTD
pPa3MHOXKEHHSI OpPraHW3MOB, HACIEACTBEHHas HM3MEHYMBOCTh, Ooppba 3a
CYLIECTBOBAHHE, ECTECTBEHHBIN 1 UCKYCCTBEHHBIN OTOOD).



Odopmiienne cuaTeTHueckor Teopun dBotonmu (CTD). HelTpanbHas
Teopust dBomounu. CoBpeMeHHas JBOJIONMOHHAS  Ouojorusa. 3HAuYeHHUE
ABOJIIOIIMOHHOM TEOpUH B (POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHBI MUPA.

JdemMoHcTpauuu

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

Tabmuubr u cxembl: «Cucrema xuBoil npupoabl (mo K. Jlunuerw)y,
«Jlectnunia xuBbIX cymectB (mo Jlamapky)», «MexaHusm ¢GopMHUpPOBaHUS
npucrnocoOyieHnii y pacteHuit u >kuBOTHbIX (mo Jlamapky)», «Kapra-cxema
MapuipyTa nyremectsus Y. Japsunay, «Haxoaku Y. lapsunay», «Dopmbl 60pbObI
3a cymectBoBanue», «llopoasl romyoOei», «MHoOroobpasue KyJabTypHBIX (opm
KarmycThl», «[1opopl JOMAITHUX KUBOTHBIX», «CxeMa 00pa3oBaHusl HOBBIX BHJIOB
(mo Y. HapBuny)», «Cxema COOTHOLICHUS ABWXKYIIMX CHUJ 3BOJIOLUNY,
«OCHOBHBIE TIOJIOKEHHSI CHHTETUYECKON TEOPUH IBOFOLIUN.

Tema 2. Mukpo3BoJIIOLMA U €€ Pe3yJIbTaThI

[TonmynsAnus Kak ayeMeHTapHas eAuHHIA 3BOIIONUU. COBpEMEHHBIE METOABI
OLICHKM TE€HETUYECKOro pa3HoOOpa3us W CTPYKTypbl nonyisuuil. W3meHenue
reHooHJa TOMYJSIUMU KAaK 3JIEMEHTAPHOE 3BOJIOLMOHHOE SIBICHHE. 3aKOH
reHeTnueckoro paBHosecus k. Xapau, B. BaitnOepra.

DOnemeHTapHble (DAKTOPBI (IBIKYIIME CHIIBI) DBOJIONHMHA. MyTarmOHHBIN
npouecc. KomOuHaTuBHasg u3MeHuUMBOCTh. [Jlpeiid reHoB — ciyyaiiHble
HEHAIIPaBJICHHbIE HW3MEHEHWs 4YacTOT ajuieed B monysimusx. O@dekr
OocHOBatensd. JIpgexkm Oymvinounozo copaviwika. CHudiCeHUe 2eHemu4yecKo2o
pasnoobpazusi: npudunsl u cireocmeus. Ilposenenue sghgpexma Opetipa ecenos 6
bonvuux u  manvix  nonyaayusx.  Mwurpanun.  V30mAmmMs  MIOIYJISITAMN:
reorpaduyeckas (IpoCTpaHCTBEHHAs ), OMOJIOTUYecKast (PENPOIyKTUBHAS ).

EctecTBeHHbIll 0TOOp — HampaBistoumi ¢aktop s3Bosouuu. Dopmbl
€CTECTBEHHOTO  OTOOpa:  JBIKYIIMKM, CTAOWIM3UPYIONIMKA,  pa3phIBAIOIIAN
(mm3pyntuBHbI). [lomoBoit oTOOP. BO3HUKHOBEHHE W IBOMIOIUS COIUATIBLHOTO
NOBEACHUS )KUBOTHBIX.

[IpucnocoOeHHOCTh  OpraHU3MOB  KaK  pe3yjibTaT  MHUKPO3BOIIOLUU.
Bo3nukHOBeHHEe — mpucnocoOieHud y  opranusMoB.  Apomopdo3bl U
uaroangantauud. [IpumMepsl npucnocoOyieHnit y opraHu3MoB: MOP(OJIOTHYECKHE,
¢usnonornyeckue,  OMOXUMHUYECKHE,  moBelaeHUYeckre.  OTHOCHUTENBHOCTD
IPUCIIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero xputepun u cTpykTypa. BumooOpaszoBaHue Kak pe3yJbTar
MUKpO3BOIIOIMU. M3omsmus — kiodyeBoi (aktop BugooOpazoBanusa. Ilytu u
CIIOCOObI BUI000Pa30BaHUS aJUIONAaTPUUYECKOE (reorpaduueckoe),



CHMIATPUYECKOE (9KOJIOTUYECKOE), «MTHOBEHHOE» (monUIIONIU3anus,
rudpuauzanus). JuTenbHOCTh IBOIIOIIMOHHBIX MPOIECCOB.

Mexanu3mbl OPpMHUPOBAHUS OMOTIOTUYECKOTO Pa3HOOOpa3Hsl.

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

JdemMoHcTpaumuu

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

Tabmuubl 1 cxembl: «MyTallMOHHas W3MEHUYUBOCTHY, «[lomynsunonHas
CTpYKTypa Buaa», «Cxema nposiBlieHus: 3akoHa Xapau—BaiinOepra», «JIBmwkyiue
CUJIBl IBOJIIOIUNY, «IKOJOTUYECKAs U3OJSIUS MOMYJSAIUNA CEeBAHCKON (openny,
«l'eorpadmueckasi HM30dSA1MA  JIUCTBEHHUIBI CUOUPCKOM W JIMCTBEHHUIIBI
naypckoiy, «IlomyasiiiMOHHbIE BOJIHBI YUCIEHHOCTH XUIIHUKOB U KepTBy», «Cxema
JEHCTBUSL €CTECTBEHHOrO 0TOOpa», «®Dopmbl OOppOBI 3a CYIIECTBOBaHHEY,
«nycTpranbHbiii MenaHnu3My», «KuBble uckomnaemeliey, «llokpoBUTENbCTBEHHAS
OKpacka KUBOTHBIX), «IIpenynpexnarornias oKpacka YKUBOTHBIX),
«Duznonornueckue anantanuu», «lIprUcnocoOJEHHOCTh OpPraHu3MoOB U €€
OTHOCUTENBHOCTBHY», «Kpurepun Buma», «Bunsl-nBoiiHukn», «CTpyKTypa BuAa B
npupozae», «CrocoObl BugooOpa3oBanus», «l['eorpaduueckoe BHUI000pa3oOBaHUE
TPEX BHUIOB JaHABIIIEHY», «IDKOJIOTMUYECKOE BHI000pa30BaHHE BUIOB CHHHID,
«ITomunouss! pactenniny, «KamyctHo-peneunsiii THOpHID.

O6opynoBanue: repdbapun pacTeHU, KOJUICKIIMYA HACEKOMBIX, Uydelia MTUIl |
3BEpeil ¢ mpuUMepaMy Pa3IMYHBIX MTPHUCIOCOOJICHMI, dYydella NTUI[ U 3Bepei
pa3HBIX BHJOB, TepOapuu pacTeHUd OJM3KUX BHUJOB, OOpPa30BABIINXCS
Pa3JIMYHBIMU CTIOCOOAMH.

JlabGopaTopnasi paGora «BbIsiBIIeHHE W3MEHYMBOCTH y 0OcCO0€i OJHOTO
BUJIA».

Jlabopatopuass  padora  «[lpucnocoOneHuss  OpraHu3mMOB H  HX
OTHOCHUTEJIbHAS LIEJIECO00PA3HOCTHY.

JlabopaTopnasi padora «CpaBHEHHE BHIOB TI0 MOP(HOIOTHIECKOMY
KPUTEPHUIO».

Tema 3. Makpo3BoJIIOLIMS U €€ pe3yabTaThl

Metoasl  u3ydeHHsT MakposBodonuu. [lajieoHTONOTHMYECKHE  METOMBI
uzydeHus: HdBosonuu. IlepexonHbie ¢GopMbl M (PUIOTEHETUYECKUE  PSIIbI
OpraHU3MOB.

buoreorpaduyeckue meronsl u3zydeHus s3Boironuu. CpaBHeHue Quopbl u
dayHpl MaTepuKOB U OCTpOBOB. buoreorpaduueckue obOmactu 3emnau. Bumsi-
SHJIEMUKHU U PEJUKTHI.



OMOpHONOrHYecKUe U CPaBHUTEIbHO-MOP(POIOTUUECKUE METOIbl U3YUCHHS
ABOJIONMHU. ['eHeTHYecKue MeXaHU3Mbl HBOJIOLMM OHTOT€HE3a W TMOSIBJICHUS
ABOJIIOLIMOHHBIX ~ HOBIIECTB. ['OMOJIOTMYHBIE W  AHAJIOTUYHBIE  OpraHBbI.
PynuMenTtapusie  opraHbl M aTaBU3Mbl.  MOJIEKYJIAPHO-T€HETUYECKUE,
OMOXMMHYECKHEe M  MaTeMaTHMYeCKhe  METOAbl  M3YYCHHS  HBOJIIOIMH.
['omonoruynsie TeHbl. COBpEMEHHBIE METOABl MOCTPOCHUS (UIOTCHETUYECKUX
JEPEBBEB.

XPpOMOCOMHBIE MYTaIlMU U 3BOJIFOLIUS TEHOMOB.

OO01mre 3aKOHOMEPHOCTH (TpaBuiia) IBOJIOLUU. [IpuHyun cmenvl QyHKYuUL.
HeobOpatumocTs 3Bosonnu. AjantuBHas paauanus. HepaBHOMEPHOCTh TEMIIOB
ABOJIIOLIUN.

JleMoHCTpanun

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

Tabmuibl 1 cxembl: « OUIOTEHETUYECKUN Pl JOMAIN», «APXEONTEPUKCH,
«3Bepo3yobie  smiepe»,  «Crerounedans»y, — «Punnodpute»y,  «CeMeHHBIC
ManopoTHUKN», «buoreorpapuueckue 30Hbl 3eMiun», «llpeli KOHTHHEHTOBY,
«Penmuktby, «HauyanbHble CTaaud SMOPHOHAIBHOTO PA3BUTHUSI TMO3BOHOYHBIX
KUBOTHBIX», «['OMOJOTMYHBIE W aHAJOTUYHBIE OpraHe», «PyaTuMEeHTHI»,
«ATaBU3MBDY, «XpPOMOCOMHBIE Ha0Ophl 4YEIOBEKa W IIHMMIIaH3e», «l JaBHBIE
HampaBJIEHUS 3BOJTOLUNY, «OO0LIMe 3aKOHOMEPHOCTH HBOJIIOLIUNY.

OOopynoBaHue: KOJUIEKIUH, TepOapuu, MYJSDKM HCKOMAEMbIX OCTaTKOB
OpraHU3MOB, MYJISDKA TOMOJIOTUYHBIX, AHAJIOTUYHBIX, PYJIMMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJJIEKLIUA HACEKOMBIX.

Tema 4. [IpoucxoxaeHue u pa3BuTHE KM3HU HA 3emuie

HayuHple THUMOTE3bl TPOUCXOXKIEHUS >KU3HU Ha 3emiie. AOWoreHes u
naHcrnepmusi. JJoHayuHble MPEACTABICHUS O 3apOXKICHUM >KU3HU (KPEALMOHU3M).
['unoTre3a NOCTOSHHOTO CaMO3apOXKACHUS KU3HU U €€ ONpOBEPKeHHE onbITamMu .
Penu, JI. Cnannannanwu, JI. [lactepa. [IpoucxoxaeHue >xu3Hu U aCTPOOMOIIOTHS.

OcHoBHBbIE JTanbl HEOPraHU4eCKOU JBOJIIOLIUU. [ImanerapHas
(reosornueckas) SBOJIIOIMUA. XUMHYECKass dBOJIOIUSA. AOHOTEHHBIH CHHTE3
OpraHnyYeckux BemecTB n3 Heopranudeckux. Ombir C. Mumnepa u I'. HOpm.
OOpazoBanue mnonuMepoB u3 MoHomepoB. KoarmepsatHas runoresa A. U.
Omnapuna, runoresa nepBudHoOro OyiaroHa JIx. XonaeiHa, reHeTHIecKas TUIoTe3a
I'. Ménnepa. Pubosumer (T. Uek) m rumoreza «mupa PHK» VY. T'mnbGepra.
dopMupoBaHUE MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

HUcropus 3emnmn u Meronpl €€ wu3ydyeHusa. MckomaeMble OpPraHUYECKHE
ocrarku. ['eoxpoHonorus u e€ wMeroabl. OTHOcUTeNnbHAass W aOCOIIOTHAs
reoXpoHoJIorus. I'eoXpoHoIornuecKas ImKana: 30Hbl, 3pbl, IEPHUOJIBI, SITOXH.



HauvanbHbie 3Tanbel opraHndeckord HBoMonMU. llosBiaeHne w 3BOIOLUA
NEPBBIX KIETOK. DBOMIONUSA MeTabonu3Ma. BO3HMKHOBEHHE TEPBBIX SKOCHUCTEM.
CoBpeMeHHbIE MUKPOOHbIE OMOTUIEHKM KaK aHaJjior MEPBBIX Ha 3emMie COOOIIECTB.
Crpomaronutsl. [IpokapruoTsl U 3yKapHUOTHI.

[IpoucxoxaeHue 3ykapuoT (CUMOUOTeHe3). IBOITIOIMOHHOE MTPOUCXOKICHUE
BUpPYCOB. [IponcxoxkaeHne MHOTOKJIETOYHBIX OpPraHu3MoOB. BoO3HUKHOBEHUHE
OCHOBHBIX T'PYHIT MHOTOKJIETOYHBIX OPraHU3MOB.

OCHOBHBIC ATallbl 3BOJIONHMH BBICIIUX pacTeHud. OCHOBHBIE apoMopho3bl
pactenud. Bpixoxm pactenuit Ha cymy. [losiBieHHE CHOpPOBBIX pPacTeHUU W
3aBoeBaHMEe UMM cymu. CeMeHHble pacTeHus. [IpoMCXOoKIIeHHE IBETKOBBIX
pacTeHuil.

OCHOBHBIEC ATanbl SBOJIOIUU KUBOTHOTO Mupa. OCHOBHBIE apoMOp(o3bl
AKUBOTHBIX. BeHnickas ¢ayna. KeMOpuiickuil B3pbIB — MOSBICHHE COBPEMEHHBIX
tunoB. [lepBbie XOpa0BbIE KUBOTHBIE. JKM3HB B BOAE. DBOJIONHUS MTO3BOHOYHBIX.
[Ipoucxoxnenne ampubuii u pentuinil. [IpourcxoxkneHne MICKOMUTAIOMIUX U
ntul. [lpunnun xmrodeBoro apomopdosa. OcBoeHue O€CO3BOHOYHBIMU U
MMO3BOHOYHBIMU )KUBOTHBIMU CYIIU.

Pasputne xu3HM Ha 3emie IO dpaM M MEpUoOJaM: apxeu, IMPOTEPO3OM,
najgeo3oi, Me3030M, KaifHo30i. OOmas  XapakTepucThka KiuMmMara |
reoJOrTH4ecKuX mnpoueccoB. [losBieHHME M pacuBET XapaKTEPHBIX OPraHU3MOB.
VYrieobpa3oBaHue: €ro ycloBUs U BIMSHUE HA Ta30BbIi COCTaB aTMOC(HEPHI.

MaccoBbie BBIMUPAHHSI — IKOJOTMYECKUE KPU3HUCHI npouuioro. [Ipuumuel u
CIEACTBUSL MAacCOBBIX BbIMUpPAaHUM. COBPEMEHHBIN SKOJIOTMYECKHA KPU3HUC, €ro
ocobennoctu. [Ipobrema coxpanenus 6nopazHo0Opa3us Ha 3emIie.

CoBpeMeHHasi cucrteMa opraHmyeckoro mupa. [IpuHuunel kinaccupukanuu
opranu3MoB. OCHOBHBIE CUCTEMATUUECKUE TPYIIIbI OPraHU3MOB.

JemMmoHCcTpanuu

[Toptpetsr: @. Penu, JI. Cnamnanuanu, JI. ITactep, U. 1. Meunukos, A. W.
Omnapun, [Tx. Xonnevin, I'. Ménnep, C. Munnep, I'. FOpu.

Ta6muier u cxembl: «Cxema onbiTa @. Peany, «Cxema onbita JI. I1actepa mo
U3YUYCHUIO CaMo3apoxkaeHus xu3Hm», «Cxema ombita C. Mumnnepa, I. FOpuy»,
«JTanpl  HEOPraHWUYECKOW  HBOMIOLUW»,  «l['€OXpOHONOrMYecKas  IIKaJay,
«HauanpHble 3Tanbl OpraHUYecKol 3BoOLUN», «CxeMa o0pa30BaHUs DYKapHOT
nytéM cuMmOuoreneza», «Cucrema KuBOW Tpuponb», «CTpoeHHE BUPYCay,
«Apomopdo3el  pactenuity, «PuHMOPUTB), «OIHOKIETOYHBIE BOJOPOCINY,
«MHorokiierounsle Bomopociny, «Mxu», «llamoporHukn», «l'olocemeHHbIe
pactenusi», «Opranbl IIBETKOBBIX pacTeHUi», «(Cxema pa3BUTUS KUBOTHOIO
Mupa», «ApoMopdo3bl KUBOTHBIX», «lIpocreiimme», «KuieqdHONOIOCTHBIEY,
«lInockue 4epBU», «UEeHUCTOHOTHEY, «PbIOBDY, «3E€MHOBOJHBIE,



«IIpecmbikaromuecs», «lItuuppy, «Muekonuratromme», «Pa3Buthe Xu3HU B
apXxeucKkou spey», «Pa3BUTHE KU3HU B IIPOTEPO3OMCKOU 3pe», «Pa3BuTHE KU3HU B
I1aJIE030MCKOM 3pey, «Pa3BuThe )KU3HU B ME3030MCKOMN 3pe», «Pa3BuTHE KU3HU B
KaitHO30MCKOM 3pe», « COBpEMEHHAs! CUCTEMA OPraHUYECKOTO MUPay.

O6opynoBanue: repbapuy pacTeHUN pa3IMYHBIX OTAEJIOB, KOJUICKIUU
HAaCEKOMBIX, BIIQYKHBIEC IIPENapaThl )KUBOTHBIX, PAKOBUHBI MOJUIIOCKOB, KOJUIEKIIMH
WTJIOKOXKHUX, CKEJIEThl TMO3BOHOYHBIX JKMBOTHBIX, Yydella MTUL W 3BEpEH,
KOJUICKIIMM OKAMEHEJIOCTEN, MOJIE3HBIX HCKOMAEMbIX, MYJISDKA OPTaHUYECKUX
OCTaTKOB OPraHU3MOB.

Bupryanbnaa  ga0oparopHas  padora «MoaenMpoBaHUE  OMBITOB
Musiepa—tOpu 1o u3y4eHuto abMOreHHOTO0 CUHTE3a OPTaHUYECKUX COSUHEHUN B
MEepBUYHOM aTMochepe.

JlaGoparopnasi padora «l3yueHHe W ONKWCAaHHE HCKOMAEMBIX OCTAaTKOB
JIPEBHUX OPTaHU3MOBY.

IIpakTuyeckas padora «/I3ydyeHne OCOOCHHOCTEH CTPOCHUSI paCTEHUMU
Pa3HBIX OTACIOBY.

IpakTnueckas padora «/3yueHue ocoOOEHHOCTEN CTPOCHUS MTO3BOHOUHBIX
YKABOTHBIX».

Tema 5. [IpoucxoxkaeHue Yea0BeKa — AaHTPONOTeHe3

Paznenbl v 3a1aun aHTPONOJIOrMUA. METOIbl aHTPOIIOJIOTUH.

CraHoBJieHHE TPEACTABICHUN O MPOUCXOXKICHHHM YEJIOBEKA. Penuruosnbie
BO33peHUsl. COBpEMEHHBIC HAYYHbBIE TEOPHH.

Cxo0acTBO YenoBeKa € )KUBOTHBIMU. CHCTEMATUYECKOE TTOJI0KEHUE YEIIOBEKA.
CBugerenscTBa  CXOJCTBA  YENOBEKA C  JKMBOTHBIMU:  CPaBHUTEIBHO-
MOP(OJIOTHUECKHE, AMOPHUOJIOTUUECKHE, (bH3HO0TIOT0-OMOXUMHUYECKHE,
nopegeHYeckrne. OTIMYUS YeJIOBEKA OT KUBOTHBIX. [IpAMOXOXKIEHUE U KOMILJIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuUTHE TOJIOBHOTO MO3ra U BTOPOM CUTHAJIBHOU
CHUCTEMBI.

JIBrokymue cuibl ((hakTOpbl) aHTPOTIOTEHE3a: OMOJIOTHYECKUE, COITUATBHBIE.
CooTHornieHrne OMOJIOTUYECKUX U COLIMAIIBHBIX (DaKTOPOB B aHTPOIIOTEHESE.

OcHOBHBIE CTaJWM aHTpororeHe3a. PaHHue uenoBekooOpasHbIe O00E3bsIHBI
(IpOKOHCYIIBI) U paHHUE TOHTUBI — O0IIKE MPEAKU YETOBEKOOOPa3HbIX 00€3bsH U
JMO/IEN. ABCTPAIONUTEKN — JBYHOTHE NMPEIKH JoJei. YenoBeK yMenblid, MEPBbIE
U3TOTOBJICHUS OPYIHUM TpyAa. UenoBeKk NPsIMOXOMAIMN U IEPBBIM BBIXOJ JIKOJAEU
3a mpenensl  Adpuxku. YemoBek reimensOeprckuii —  o0mM  TIpeaoK
HEAHJEPTAIbCKOIO YEJIOBEKAa M UYEJIOBEKAa pa3yMHOro. UenoBek HeaHIEepTAIbCKUI
KaK BHUJ JIFOJEH XOJIOOAHOTO KiauMara. YenoBeK pa3yMHbIM COBPEMEHHOrO THIIA,
JICHUCOBCKUM 4YEJIOBEK, OCBOCHHE KOHTMHEHTOB 3a mnpeaenamu Adpuxu.
[TaneoreneTrka u MajJiecOr€HOMUKA.



OBOMIONMS COBPEMEHHOTO 4eloBeKa. EcTecTBEHHBIM OTOOp B MOMYJISIIHIX
yesnoBeka. MyTanMoHHBIN Tpouiecc U noaumMopdusM. [lomynsiroHHbIE BOJHBI,
npeid reHoB, murpanua U «d3QpQPexT ocHOBATENs» B MOMYJSIIUIX COBPEMEHHOTO
YEJI0BEKa.

Uenoseueckne pacel. [loHstue o pace. bonpmme packl: €BpOIEOUIHAA
(eBpasuiickasi),  aBCTpaJlo-HErpouWHAas  (PKBaTOpUalbHAasA),  MOHTOJOUJIHAS
(a3narcko-aMepuKkaHcKasi). Bpems u myTH pacceneHusl 4YeoBeKa IO IUIAHETE.
EauncTBO  yenoBeueckux — pac. HayuHas  HECOCTOSITENIBHOCTH — pacu3Mma.
[Ipucnoco01eHHOCTh YeNOBeKa K PAa3HBIM YCIOBUSIM OKPY>KAIOIIEH Cpebl.
Bnusaue reorpadguueckoil cpeapl W apeiida TreHOB Ha MOPQOJIOTHIO U
(PM3HOJIOTHIO YETIOBEKA.

MexaucuMiiiHapabie  MeToabl B pusnueckod  (OMOJIOTMYECKOM)
AHTPOIOJIOTUU.  OBOJIIOLIMOHHAS ~ AHTPOIOJIOTHUS. W TNAJCOaHTPONOJIOTHS
YeJIOBEUECKUX NOMyJsuuid. bruoconuanbHble HCCIEOBAaHUS HPHUPOABI YEIOBEKA.
HccnenoBanue KO3BOMIOIUHN OMOJIOTMYECKOTO U COLIMATIBHOTO B YEJIOBEKE.

JleMoHCTpanun

[Toptpersr: Y. Japsun, JI. Jluku, A. . Porunckuit, M. M. I'epacumos.

Tabmunp! 1 cxeMbl: «MeTobl aHTPONOJIOTUNY, «['0JIOBHON MO3T YeloBeKay,
«YenoBekooOpa3Hble 00€3bsiHbI», «CKeneT 4YeloBeKa M CKEJNeT IMIMMIaH3e»,
«PynMMeHTBI 1 aTaBU3MBbD», «/IBHXKYyIIME CHIIBI aHTPOIIOT€HE3a», « DBOJIFOLMOHHOE
IpPEBO  4YENOBEKa», «ABcTpajonutTek», «YenoBek  ymenbii», «Yenosek
NpAMOXOAIIuy, «JleHucoBckui yenoBek» «Heanaepranbub», « KpoMaHbOHIIBDY,
«IIpenku yenoBekay, «ITalbl 3BOJIIOLNN YEJIOBEKay, «Pacel yesoBekay.

OOopynoBaHue: MyJSDKM  OKAMEHENIOCTEH, MPEeIMETOB MaTepUalibHON
KyJIbTYphl ~TIPEIKOB 4YeJNOBEKa, penpoaykiuu (pororpadbum) kapTuH C
MU(DOTOTHIECKUMU U OUOJNEHCKUMH CIOKETaMH TPOMCXOKICHHS UeJIOBEKa,
(doTorpaduu HaxoIOK UCKOMAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YeIOBEKa, MOJIETh
yeperna 4esoBE€Ka M 4epena IIUMIIaH3€, MOJENb KHUCTU 4YelOBeKa M KHUCTU
MIMMIIaH3€, MOJICNIM TOpCa MPEAKOB YEIOBEKA.

JlabopaTtopuass paGora «l3yueHue OCOOECHHOCTEM CTPOCHHS CKelera
YEJIOBEKA, CBA3AHHBIX C MPSIMOXOKICHUEM.

IIpakTnueckas padora «/3yueHne SKOJIOrMYECKUX aJanTalli YETOBEKay.

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

3apoxaeHue U pa3BuUTHE 3Kojoruu B Tpydax A. ['ymGonpara, K. @. Pynbe,
H. A. CeBepuoBa, J. I'ekkens, A. Tenciu, B. H. Cykauépa. Pa3znensl u 3amauu
3KoJIoruH. CBS3b 3KOJIOTUU C APYTUMH HAyKaMH.



Metoasl sxonoruu. [loneBble HaOMIOACHHUS. DKCIEPUMEHTHl B SKOJIOTHH:
npupoAHble U JlabopaTtopHble. MoaenupoBaHue B OSKOJIOTMU. MOHUTOPUHT
OKpY’KaroIel Cpesibl: JIOKaIbHBIN, peTHOHATBHBIN U TJI00aTbHBIN.

3HaYeHUE OKOJIOTMYECKMX 3HAHMM JUISI  4YEJOBEKA. JKOJOTHMYECKOE
MHUPOBO33PEHUE KAaK OCHOBA CBS3€H YeNOBedecTBa ¢ Mpupoaoil. PopmupoBaHue
AKOJIOTUYECKOH KYJIbTYPhI U SKOJIOTUYECKON TPAMOTHOCTH HACEIEHUSI.

JleMoOHCTpanun

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

Tabmuubl u cxemsl: «Paznensl sxonorun», «Metoasl 3Koyorun», «Cxema
MOHHUTOPHUHIA OKPYKArOLIEN CPEIbI».

JlaGopaTopHasi padora «3yueHue METOJIOB JKOJIOTUYECKHUX
HUCCIIEIOBAHUIT.

Tema 7. OpranusMsl U cpea oOUTAHUS

DKOJIOTHYECKHE (PaKTOpbl M 3aKOHOMEPHOCTU UX AeicTBud. Kiaccudukanus
AKOJIOTUYECKUX (PAKTOPOB: abMOTHYECKUE, OUOTUUECKUE, aHTpOoNoreHHbie. O01me
3aKOHOMEPHOCTH JEUCTBUA 3Kosorudeckux (axktopon. [IpaBuno munumyma (K.
Mnpenrens, 0. JInbux). TonepaHTHOCTh. DBpUOUOHTHBIE M CTEHOOMOHTHBIC
OpPraHHU3MBI.

Abuotnueckue (dakrtopel. CBer Kak skojormyeckuid Qakrop. [elicTBue
Pa3HBIX YYaCTKOB COJIHEYHOTO CHEKTpa Ha OPraHU3Mbl. DKOJIOTHYECKUE TPYIIIbI
pacTeHUH M JKUBOTHBIX IO OTHOIIEHHIO K cBeTy. CurHanbHas pojib CBETA.
DoTONEPUOIU3ZM.

Temneparypa kak skojormyeckuid Qakrop. [edicTBue Temmeparypbl Ha
opranu3Msbl. [ToMKHIIOTEpPMHBIE U TOMOMOTEPMHBIE OPTAHU3MbI. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxuocts kak skonorumyeckuid ¢aktop. IlpucnocoOnenuss pacteHuili K
nojjiep>kanuio BogHoro Oananca. Kiaccudukanus pacTeHHl MO OTHOIICHHUIO K
Boze. [Ipucrnoco6nenrs KUBOTHBIX K HU3MEHEHHUIO BOJJHOTO PEXUMA.

Cpenbl oOWTaHUS OPraHU3MOB: BOJHAs, HA3eMHO-BO3AYIIHAs, MOYBEHHa,
riyOMHHAs  TOJAINOYBEHHAs, BHyTpuopraHuzMeHHas.  Dusuko-xumudeckue
0COOEHHOCTH cpel oOuTaHus opraHu3MoB. IlpucnocoOsieHusi OpraHu3MoB K
KU3HU B PA3HBIX Cpelax.

buonornyeckne putMmbl. BHemHue u BHyTpeHHUE pUTMBIL. CyTOYHBIE H
roguuHbie puTMbL. [Ipucnoco6JeHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCJIOBUU JKU3HU.

Kusznennsie Qopmbl opranu3MoB. [loHsiTue o0 JKU3HEHHOW (Qopme.
XKuzHenusie GopMbl paCTeHUI: 1epEBbs, KYCTAPHUKU, KYCTAPHUUKH, MHOTOJIETHUE



TpaBbl, OJHOJETHHE TpaBbl. JKU3HEHHbIE (POPMBI KUBOTHBIX: THUIPOOHUOHTHI,
reoOMOHTHI, a9pOOUOHTHI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HH.

buotnueckne (bakTopsI. Bunet  OuoTHUECKMX — B3aHMMOJCHCTBHIA:
KOHKYPEHITHS, XUITHUIECTBO, CUMOMO03 U ero ¢opmel. [lapazutuszm, koomnepamws,
MYTYyaJu3M, KOMMEHCAJIU3M (KBapTUPAHTCTBO, HaxJeOHn4ecTBo). Hetpoduueckue
B3auMoJIecTBUs  (Tomuueckue,  Qopuyeckue, dadbpuueckue). 3HAUYCHUE
OMOTUYECKHX B3aUMOJCHUCTBUNA Il CYIIECTBOBAaHUS OPTraHU3MOB B Cpelie
obutanus. [[puHIMI KOHKYPEHTHOT'O UCKITIOUCHHS.

JdemMoHcTpanuu

Tabmuupl U cxembl: «Jkoyoruyeckue @axTopel», «CBETOBOUM CIEKTPY,
«IKOJIOTUYECKHUE TPYIIbl )KUBOTHBIX MO OTHOIIEHUIO K CBETY», « TeIIOKpOBHbBIC
KUBOTHBIC», «XOJOAHOKPOBHBIE KUBOTHBIEY», «DU3HOJOTHUECKUE aJallTaluu
KUBOTHBIX», «Cpenpl O0OMTaHUS OpraHU3MOB», «bBHOIOTMYECKHE PUTMBDY,
«Kuznennole  ¢opmbl  pacTteHuit», <« KusHeHHble  GOPMBI  KUBOTHBIX,
«IKOCUCTEMA MIMPOKOJIMCTBEHHOIO Jieca», « IKOCUCTEMA XBOMHOrO Jiecay, «llenu
NUTaHUs», «XunHuuectBoy, «llapazutuzm», «KonkypeHmus», «Cumonos»,
«KoMmeHcanmzmy.

O6opynoBanue: repOapuu pacTeHUNW U KUBOTHBIX, MPUCIOCOOJEHHBIX K
BJIUSHUIO PAa3UYHBIX OSKOJOTUYECKUX (AKTOpPOB, TepOapuul CBETOJIIOOUBBIX,
TEHETIOOMBBIX U TEHEBBIHOCIHMBBIX PACTCHHM, CBETOJNIOOWBBIC, TECHEIIOOMBBHIE U
TEHEBBIHOCIIMBBIE KOMHATHBIC PACTEHUSI, TepOapUU U KOJUICKIIUU TEIUIOTIOOUBBIX,
3UMOCTOMKHX, MOPO30YCTOMYMBBIX PAaCTEHUM, dyyena NTHL] U 3Bepei, repbdapuu
pacTeHul, OTHOCSIIMXCA K rurpoduraMm, Kcepopuram, mMe30puTaM, KOMHATHBIC
pacTeHusl TaHHBIX TPYMI, KOJUIEKIIMN XUBOTHBIX, OOUTAIONINX B Pa3HbIX Cpelax,
repOapuM M KOJUIKIIMM PACTEHUH U JKUBOTHBIX, OOJAJAIONUX YepTaMH
MPUCIIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHUSM YCJIOBHHM KU3HH, TepOapuu U
KOJUUIEKIIMM PACTEHUUM M >KUBOTHBIX PA3IMYHBIX YXKU3HEHHBIX (OPM, KOJUICKIIUU
KUBOTHBIX, YUYACTBYIOIIUX B PA3JTMYHBIX OMOTHYECKUX B3aUMOCHCTBUSX.

JlaGopaTopHasi pabora «BpisBIeHHE NPHCIOCOOJEHUM OpPraHU3MOB K
BIIUSIHUIO CBETa.

JlaGopaTopHasi pabora «BpisBIeHHE NPHCIOCOOJEHUM OpPraHU3MOB K
BIIUSIHUIO TEMIIEPATyPhI».

JlaGopaTopnasi paGora «AHAaTOMHYECKHE OCOOCHHOCTH pPACTEHUM U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. DxoJiorusi BUA0B ¥ MOMYJIALHIA

DKOJIOTHYECKUe XapaKTePUCTUKHU MOMYJISLINH. [Momymsiius Kak
Oouonoruyeckasi cucrema. Poiab HEOTHOPOAHOCTU Cpefibl, GU3HUECKUX OapbepoB U
0COOEHHOCTEHW OMOJIOTHH BUAOB B (POPMUPOBAHUHU MPOCTPAHCTBEHHON CTPYKTYPHI
nonyysiuid. OCHOBHBIE TIOKA3aTeNyd MOMYJAIUU: YUCIEHHOCTh, IUIOTHOCTD,



BO3pacTHasi M IIOJIOBAasi CTPYKTypa, POXKIAEMOCTb, IPUPOCT, TEMII POCTAa,
CMEpPTHOCTb, MUTPALIUS.

Dkosioruyeckas CTpykrypa nomyiasuud. OneHKa YHUCICHHOCTH MOMYJIALNY.
JluHamuka monmyisuuu U e€ peryisiiusa. buoTudeckuil MOTEHIMAN MOIMYJISIIUY.
MopaenupoBanue IMHAMUKH onyJsinuu. KpruBbie pocTa YHCIEHHOCTH TOMYJISALUY.
Kpusble BbDKMBaHUA. Perynsanuss 4MCIEHHOCTH MOMYJSIUN: pojb (aKTOpOB,
3aBUCAIIMX M HE 3aBUCSIINX OT INIOTHOCTH. DKOJOTHUECKUE CTpATeTuH BUIOB (I- 1
K-ctparerun).

[TonsitTue 06 sKkomornyeckoil Huime Buaa. Mectoobutanue. MHoOromepHas
Mozenb 3Kosiorndeckon HumM Jx.M. XarunHcoHa. Pa3Mepsl 3KOIOTMYECKOU
Huiy. [loTeHnnanbpHas u peaTn30BaHHAas HULIU.

Bun kak cucrema nomynsuuid. Apeansl BUIOB. BUABI M HMX KU3HEHHBIE
CTpaTeruu. JKOJOTUYECKUE IKBUBAJICHTHI.

3aKOHOMEPHOCTH TMOBEJACHHUS M MUTpPalMil >KUBOTHBIX. buonornueckue
WHBA3UH Yy>KEPOJHBIX BUIOB.

JleMoHCTpanun

[Toptper: [Ixx. . XaT4nHCOH.

Tabmuipl ¥ cXeMbl:  «ODKOJOTMYECKUE XapaKTEPUCTUKU  TMOMYJISIIUNY,
«IIpocTpaHcTBEHHasT  CTpyKTypa  MOMyjsnuu», «Bo3pacTHble  MHUpaMUbI
nonynanun», «CKOpPOCTh  3aceleHusi IOBEPXHOCTU 3eMJIM  Pa3JIMYHbIMU
opranu3zmammn», «Mojeinb skosiorndeckor Humm Jx. M. XaTunHcoHay.

O6opynoBaHue: repoapuu pacTeHUM, KOJIJICKIIMHU )KUBOTHBIX.

JlabopaTopnass  padora  «lIpucnocobseHust ceMsiH  pacTeHUH K
PaCCEICHUION.

Tema 9. Jkoj10rus c0001IECTB. IKOJIOTHYECKUE CUCTEMBI.

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

Dxocucrema kak OTKpbiTasg cucrema (A. JIx. Tencnu). OyHKUHOHAIBHBIC
OJIOKM OpraHu3MOB B JKOCHCTEME: TMPOAYIEHThI, KOHCYMEHTBI, PEIYyICHTHI.
Tpoduueckne ypoBHu. Tpoduueckne nenum u cetu. AOUOTHYECKUE OJIOKU
skocucteMm. [1ouBsl U Wikl B 3kocucTeMax. KpyroBopoT BEMIECTB U MOTOK 3HEPTHU
B DKOCHCTEME.

OcCHOBHBIC  TOKa3aTelM  J3KOCUCTeMbl. buomMacca wu  mpoaykuus.
DKOJIOTHYECKHUE MUPAMUIbI YUCEI, ONOMACCHI U DHEPTHUH.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. Dmykmyayuu.
HamnpapieHHbie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKilecCuu. llepBUuHbIE U
BTOPUYHBIE CYKIIECCUM W UX TMPUYUHBL. AHTPOINOIE€HHbIE BO3JICUCTBUA Ha
cykueccuu. Knumakcnoe coodiiectso. buopasHoodpasue u nojiHoTa KpyroBoporta
BEIIIECTB — OCHOBA YCTOMYHUBOCTH COOOITIECTB.



[Tpuponnbie 3K0CUCTEMBI. JKOCUCmEMbL 03EP U peK. DKOcUcmemvl Mopeti U
OKeano8. Ixocucmemvl MYHOP, 1eCO8, CMenell, nyCmbitb.

AHTpONOreHHBIE HKOCUCTEMBI. ATrposkocucTeMa. ArpoueHo3. Pazmmuus
MEX/1y aHTPOTIOTE€HHBIMU U MPUPOAHBIMU SKOCUCTEMaMHU.

Ypb6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucteM. [opojackas
dnopa u dayna. CuHaHTpomm3anusi Topojackoil QayHbl. buonormyeckoe u
X035IUCTBEHHOE 3HAYEHUE arpOIKOCUCTEM U YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHHSI OCHOBHBIX B3aMMOCHCTBHII OPraHU3MOB B
sKocucTeMax. Ponb kackaonoeo sghgexma u 6u006-30upukamopos (Kiroueswix
61008) 6 yHKYUOHUpOBanuu 3Kocucmem. IlepeHOC SHEPrUU U BEIIECTB MEXKIY
CMEXHBIMHU 3KOCHUCTEMaMH. Y CTOMYUBOCTh OPraHU3MOB, MOMYJISIUNA U SKOCUCTEM
B YCIIOBUSIX €CTECTBEHHBIX M aHTPOIMOTEHHBIX BO3ACHCTBUIA.

Mexanuzmol 8030€lCcmeust  3a2pA3SHEHUU  pPA3HbIX Munos Ha
CcyOOp2aHUZMEHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTMEMHOM VPOBHSX,
OCHOBbI  DKOJI0O2UHECKO20  HOPMUPOBAHUS — AHMPONO2EHHO020  B030€UCMEUs.
MeTo10510THsl MOHUTOPUHTA €CTECTBEHHBIX M AHTPOIIOT€HHBIX HIKOCUCTEM.

JleMoHCTpanun
[Toptpert: A. Ix. Tencnu.
Tabmuuer u cxeMbl:  «CTpykTypa  OHMOLEHO3a»,  «DKOCHUCTEMA

IIMPOKOJIMCTBEHHOIO Jiecay, «IKOCUCTEMa XBOMHOTO Jiecay, «DyHKIMOHAIbHbBIC
IPYIIbl OPraHU3MOB B 3KocuUcCTEME», «KpyroBOpOT BEILIECTB B 3IKOCUCTEMER,
«llenun muTanus (macTOUIHAS, TETPUTHASN)», « DKOJIOTHUECKAs MTUPAMUJIA YUCETD,
«IKojoruyeckas nupamuga 0uoMacchely, « IKOJOTUYECKAsT MUPAMHIa SHEPTUN,
«O06pa3zoBanue Oonotay, «llepBuunas cykueccus», «BoccraHoBieHue jeca nocie
noxkapa», «JKocucrema 03epa», «ArpoueHo3», «KpyroBopoT BEIIECTB M MOTOK
SHEPTUU B arporeHosey, «[Ipumepsr ypOboskocuctem».

O6opynoBanue: repOapuu pacTeHUH, KOJUICKIIMM HACEKOMBIX, Uydesia MTHUI] U
3Bepel, repOapun KyJIbTYPHBIX U JUKOPACTYIIUX PACTEHUMN, aKBApUYM KaK MOJICIIb
SKOCUCTEMBI.

IMpakTuyeckas padora «3yuenue u onucanmue ypoodIKOCUCTEMBD.

JlabopaTopnasi padora «l3ydueHne pa3zHOOOpa3usi MENKUX TMOYBCHHBIX
YJICHUCTOHOTHX B Pa3HBIX SKOCUCTEMAX).

IKCKypeHusl «DKCKypcHsl B TUIIMYHBIA OuoreoneHo3 (B AyOpaBy, Oepe3HsK,
EIBHUK, HA CyXOI0JIbHBINA UM IOMMEHHBIN YT, 03€p0, O0JIOTO)».

IKCKYpcusi «IKCKYpCHsI B arpo’KoCHCTEMY (Ha MOJie WA B TEIJIUYHOE
XO35ICTBO)».

Tema 10. Buocdepa — rinodanbHas 3kocucTeMa

buocdepa — oOmennanerapnas o0osnoyka 3eMiM, TI€ CYIIECTBYET HWIIU
CyLIECTBOBaJIa KM3Hb. Pa3zBuTue npeacraBieHuit o 6uocepe B Tpynax J. 3rocca.



VYuenue B. . Bepnaackoro o 6uochepe. O6mactu 6mochepsr u e€ coctas. Kupoe
BellecTBO Onocdepsl U ero GyHKIIUH.

3aKOHOMEPHOCTH cyIiecTBOBaHUs Onocdeprsl. OcoOenHocTn 6Hochepsl Kak
ro0anpHON 3K0ocucTeMBl. JlMHaMuueckoe paBHoBecue B Ouocdepe. KpyroBopotst
BEILIECTB U OMOT€OXMMHUYECKUE IUKIIbI (Yriieposa, a3ota). PUTMUYHOCTH SIBIEHUN
B Ouocdepe.

3oHanbHOCTh Ouochepnl. [lonsitue o Ouome. OCHOBHbIE OHUOMBI CYIIM:
TYHJpa, XBOMHBIE JI€Ca, CMEIIAHHBIE U ITUPOKOJIUCTBEHHBIE JIeca, CTEH, CABAHHBI,
MyCTBIHU, TPOITMYECKHUE JIeCa, BRICOKOTOPhS. Knmmmat, pacTUTENbHBIN 1 )KUBOTHBIN
MHpP OMOMOB CYIIIH.

CrpykTypa U (PyHKIIUS AKUBBIX CUCTEM, OIIEHKA UX PECYpPCHOTO MOTEHIIHANIA U
Oonoc@epHbIX PYHKIUI.

JemMoHCTpanuu

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

Tabmuubl u cxemsl: «l'eochepsr 3emnn», «KpyroBopoT azora B mpupojie»,
«KpyroBopoT yriepona B mpupoie», «KpyroBopoT KucIopoja B MPUPOEY,
«KpyroBopoT Bojbl B mipupoje», «OcHOBHbIE OMOMBI cymny, «Knumatudeckue
nosca 3emin», «TyHnapa», «Tairay, «Cmemanubeii jec», «llInpokomncTBeHHBIN
nec», «Crenby, «CaBanHay, «IlycteiHsay, « Tponnueckuit gecy.

O6opynoBaHue: repoapuu paCTeHU pa3HbIX OMOMOB, KOJUICKITUN YKUBOTHBIX.

Tema 11. YesoBek u OKpyKa0OIIAs cpeaa

OKOJIOTUYECKUE KPU3UCHI W WX NpUYMHBL. Bo3aelcTBue dYenoBeka Ha
ouochepy. 3arpsisHeHHEe BO3AymIHOW cpeabl. OxpaHa Bo3dyxa. 3arps3HEHUC
BoAHOW cpenbl. OxpaHa BOIHBIX pecypcoB. Pazpymenue mouBsl. Oxpana
MMOYBEHHBIX pecypcoB. 3MeHeHue KiiuMara.

AHTpOIIOT€HHOE BO3/CHCTBHE HA PACTUTENIbHBIM U KUBOTHBIA Mup. OxpaHa
PACTUTENBHOTO W JKUBOTHOTO MHpa. OCHOBHBIE MPUHIIUAIIBEI OXPaHbI MPHUPOJIBL.
Kpacasie xHuru. Oco0o oxpansembie mpupoansie Ttepputopun (OOIIT).
Borannueckue capl u 300J10THYECKUE TTAPKHU.

OCHOBHBIC TPHUHIIUIBI YCTOWYMBOTO DPA3BUTUS YEIOBEYECTBA U TPUPOJIBI.
PanmonansHO€ ~ MPUPONONOJIB30BAHUE M COXpaHEHHE  OMOJOTHYECKOTO
pazHooOpasus 3emun. OOIIKME 3aKOHOMEPHOCTH TJIOOQIBHBIX JKOJIOTHUYECKHUX
Kpu3ucoB. OcCOOEHHOCTH COBPEMEHHOTO KPU3HCa U €T0 BEPOSATHBIE MOCIEACTBUS.

Pa3BuTHe METOJOB MOHUTOPUHTA PA3BUTHS OMACHBIX TEXHOTECHHBIX
npoueccoB. Cucmemmuvie ucciredosauus nepexooa K pecypcocbepezaroujeri u
KOHKYPEeHmMOocnocooHou suepeemuxe. buonoeuueckoe paznoobpasue u buopecypcol.
Hayuonanvnvle ungopmayuonnvie cucmemsol, obecneyugaroujue 00Cmyn K
ungopmayuu no COCMOSHUIO OMOENbHbIX U008 U 3IKkocucmem. (OcHoOBbl



sKOpeaburumayuy  Kocucmem U Ccnocobos 6opvoObl ¢ OUONOBPEAHCOCHUAMU.
Pexoncmpykyus MOpcKux u Ha3eMHbIX IKOCUCTHEM.

JleMoHCTpanun

Tabmumel w cxeMbl:  «3arpsisHeHHE  aTMocdepb»,  «3arps3HeHHE
runpoceprr», <«3arps3HeHne mouBb», «llapHuUKOBBRI AddexT», «Ocobo
OXpaHsieMbIe MPUPOTHBIC TEPPUTOPHIY», «MOJIETH YIIPABIIEMOTO MUPAY.
O6opynoBanue: ¢doTorpaduu OXpaHSEMbIX PACTCHWNW W JKUBOTHBIX KpacHoii
kHuru Poccuiickon ®denepanuu, KpacHol KHUTH peTHOHA.



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
BUOJIOTUHN HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUSA K pPE3yJIbTaTaM OCBOCHHUS
oOy4JaronMMuUCss MporpaMM CpelHero oO0mero oOpa3oBaHUsA: JIMYHOCTHBIE,
METAIPEIMETHBIE U MTPEIMETHBIE.

B cTpykType TMYHOCTHBIX PE3yIhTATOB OCBOSHUS MPOTPAMMBI 110 OMOJIOTUA
BBIJICJICHBI CIEAYIOIINE COCTABJISIONIME: OCO3HAHME OOYYaIOIMMUCS POCCUMCKOM
IrPaXXIAHCKON HUIEHTUYHOCTH — FTOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIIbHOCTH
U CAMOONpPENENCHUI0, Haluuyue Momusayuu K OOyUYECHHIO  OHOJIOTHH,
yejleHanpaeieHHoe pazsumue BHYTPEHHHX YOEKICHUM JMYHOCTH Ha OCHOBE
KJIFOYEBBIX I[EHHOCTEH M HMCTOPUUECKUX TPATUIUA Pa3BUTHUS OUOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O0YYAIOIINXCS PYKOBOJICTBOBATHCS B CBOEH
NEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPUCYIIUMU CHUCTEME
OMOJIOTUYECKOTO  00pa3oBaHUsl, Haiuyue NpPABOCO3HAHUS  HKOJIOTHYECKOU
KYJBTYPbI, CHOCOOHOCMU CMAa8Uums 1eJIA U CTPOUTD KU3HEHHBIE TIIaHBI.

JIM4HOCTHBIE PE3yJIbTaThl OCBOCHUS MPOrPAMMBbI 10 OMOJIOTHUU JOCTUTAIOTCS
B EIUHCTBE Y4YEOHOW U BOCHUTATEIBLHON JESATEILHOCTH B COOTBETCTBUM C
TPAAUIIMOHHBIMUA POCCUMCKUMU COLIMOKYJIBTYPHBIMU, UICTOPUUECKUMHU U TYXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMU, MPUHATHIMU B OOIIECTBE MpPaBUJIAMU U HOPMaMU
MOBEACHUS W CIOCOOCTBYIOT TIpOIIECCaM CaMOIIO3HAHUS, CaMOBOCHHUTAHUS U
CaMOpAa3BUTHA, PA3BUTHUS BHYTPECHHEHW TNO3WIMU JIMYHOCTH, MATPUOTHU3MA U
YBOKEHHUS K 3aKOHY W MPABOIOPSAJKY, YEIOBEKY TPyAa U CTapUIeMy MOKOJICHUIO,
B3aMMHOTO YBa)KECHUS, OCPEKHOTO OTHOIICHUS K KYyJIbTYPHOMY HACJIEIUI0 U
TPAAULHASIM MHOTOHAIMOHAILHOTO Hapoja Poccuiickon denepauuu, TpUpoOEe U
OKPYKaroIIEH Cpeie.

JInyHOCTHBIE pe3yibTaThl OCBOEHUsI ydeOHoro mpeamera «buosorus»
JIOJDKHBI OTpakaTh TOTOBHOCTh U CLIOCOOHOCTh O0YYarOIIUXCsl PYKOBOJICTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEH MO3WUIMEN JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAllUW, TO3WUTHUBHBIX BHYTPEHHHX  YOEXKICHHH, COOTBETCTBYIOIIMX
TPAJAUIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIeCTBa, PaCIIUPEHUE KU3HEHHOTO
ONBITA U OMbITA JIEITEIBHOCTH B MPOILIECCE PEAIN3allMi OCHOBHBIX HaIpPABJICHUN
BOCMUTATEIILHOMN AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpakIaHCKOT0 BOCIIMTAHUSA:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3HUIINK O0YYAIOIIETOCs! KaK aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUIMCKOTO OOIIECTRA;

OCO3HAaHME CBOMX KOHCTUTYLMOHHBIX IIpaB W OOS3aHHOCTEH, YBa)KEHHE
3aKOHa U MPaBOIOPAIKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOW [EATENIBHOCTH MPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUN y4eOHBIX M TMO3HABATENIbHBIX 3a7a4, BHIIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

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

YMEHHUE YUYUTHIBATH B CBOMX JCHUCTBHUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOIO
B3aMMO/JICUCTBUS JIIOJICH C Pa3HBIMHU YOCKIECHUAMH, KYJIbTYPHBIMUA LIEHHOCTSIMU U
COLIMAJIbHBIM ITOJIOKEHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOIO BBIIIOJIHEHUS
yueOHBbIX, TO3HABaTEIbHBIX M HCCIEAOBATEIIbCKUX 3aJlad, YBaKUTEIBHOIO
OTHOIIICHUS K MHEHUIO OIIMOHEHTOB MpHU OOCYXJCHUU CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COACPIKAHUS;

TOTOBHOCTh K TYMaHUTapHOU U BOJIOHTEPCKOM ACSITEIBHOCTH;

2) NaTPHOTHYECKOTO BOCIIMTAHMS:

c(hOpMUPOBAHHOCTH POCCHICKOU rpaXJaHCKOU WJICHTUYHOCTH,
MaTpUOTU3Ma, YBaKEHHUS K CBOEMY HApOay, YYBCTBA OTBETCTBEHHOCTH MEPE.l
Pomuuou, ropmoctn 3a CBOM Kpad, CBOKO PoauHy, CBOM S3BIK U KYJIBTYpY,
MPOIIJIOE ¥ HACTOSIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOILICHHUE K MPUPOJIHOMY HACJICAUIO U MaMSTHUKAM MPUPO/IBI,
NOCTUXKEHUAM Poccuu B HayKe, HICKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPY/IE;

CIIOCOOHOCTh OIIEHHWBATh BKJIAJ POCCHUHCKUX Y4YEHBIX B CTAHOBJIEHUE U
pa3BuTHE OWMOJOTHM, TOHUMAHUS 3HAYCHUST OWOJOTMHM B TIO3HAHUU 3aKOHOB
MIPUPOJIbI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO 00IIECTRA;

uaelHas yoexxnEHHOCTh, TOTOBHOCTh K CIYKEHHIO M 3ammTe OTeuecTBa,
OTBETCTBEHHOCTb 3a €r0 Cyb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMS:

OCO3HAaHUE JYyXOBHBIX LIECHHOCTEW POCCUICKOT0 HAPOa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, JTHUYECKOTO IOBEIACHUS;

CIIOCOOHOCTh OIIEHMBATh CUTYAIMI0 W MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPHUEHTHUPYSCh HA MOPAJIbHO-HPABCTBEHHBIE HOPMbI U [IEHHOCTH;

OCO3HAaHHWE JIMYHOTO BKJIaJa B TOCTPOEHUE YCTOWMYMBOTO OYIyIIEro;

OTBETCTBEHHOE OTHOLIEHHUE K CBOUM POJAUTENSIM, CO3/TAaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOT'O MPHUHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUMU C
TpaauuusiMu HapoaoB Poccuu;

4) 3CTeTHYECKOT0 BOCIIMTAHHUS:

ACTETUYECKOE OTHOIICHUE K MHUPY, BKJIIOYAs ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIICHUMH;

MOHMMAHHUE 3MOLIMOHAIBHOTO BO3JEHCTBUS )KUBOM MPUPOJIBI U €€ LICHHOCTH;



TOTOBHOCTh K CaMOBBIPDQKEHUIO B Pa3HbIX BHUJAX HMCKYCCTBA, CTPEMJICHUE
IPOSIBIISATh KAYECTBA TBOPUYECKOU JINYHOCTH;

5) ¢usuyeckoro BocnuTaHHA, GOPMHPOBAHHUS KYJIbTYPbI 310POBbS W
IMOIMOHAJBLHOTO 0JIaronoJIyuns:

NOHMMAaHUE W peaju3alus 370poBOro u Oe3omacHOro oOpa3a >KHU3HU
(3mopoBOE  TUTaHUE, COOJIIOJICHME TUTMEHWYECKUX TMpaBUIl U HOPM,
cOQTaHCHPOBAHHBIM PEXUM 3aHIATHH W OTABIXA, peryispHas (u3nIecKas
AKTUBHOCTH), OEpPEKHOTO, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHUS K
coOCTBEHHOMY (hM3UUYECKOMY U TICUXHUYECKOMY 3/I0POBBIO;

MOHMMAHUE LEHHOCTH MPaBUJ HWHIWBUAYAIBHOTO U  KOJUIEKTUBHOIO
0€30macHOro MOBEICHUS B CUTYaIIUSX, YTPOXKAIOIINUX 3/OPOBBIO U KU3HU JIIOJICH;

OCO3HAHUE TOCIEICTBUI U HENMPHUATHUS BPEAHBIX MPUBBIUCK (YIOTpEOICHUS
AJIKOT0JIs1, HAPKOTUKOB, KYpEHUS);

6) TPy10BOT0 BOCIIUTAHUS:

TOTOBHOCTh K TpYJy, OCO3HAaHHE LIEHHOCTH MAacTepCTBa, TPYIOIIOOUE;

FOTOBHOCTh K AKTUBHOM JEATEIBHOCTH TEXHOJOTMYECKOM W COLMAJIbHOU
HaIpaBJICHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATh U CAMOCTOSATEIILHO
BBITIOJTHATH TAKYIO JEATEIbHOCTD;

UMHTEpPEC K pa3uuHbIM cdepaM NpodecCUOHATBLHON N1eITebHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIA BBIOOP Oynymiel mpodeccu U peaTu30BHIBATH
COOCTBEHHBIC KU3HECHHBIC TUIAHbL;

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

7) 3KOJIOrHYeCKOT0 BOCIIUTAHMSI:

HKOJIOTUYECKU 1EJIECO00pa3HOE OTHOIIEHHE K MPUPOJAE KaK HCTOYHHKY
KU3HU Ha 3eMJle, OCHOBE €€ CYLIECTBOBAHNUS;

MOBBLIIIIEHWE YPOBHS JKOJOTUYECKON KyJIbTYphl: MPUOOPETEHUE OIbITA
IJIAHUPOBAHUSI TOCTYIIKOB W OIEGHKHM MX BO3MOXHBIX TIOCJIEACTBUN IS
OKpYXKarouen cpepl;

OCO3HAHHME TJI00aIBHOTO XapaKTepa JKOJIOTMUECKHX MPOoOJeM W IMyTed HuX
pelieHus;

CIIOCOOHOCTh HMCIIOJIb30BaTh MPUOOpETaeMble MPU HM3YYEHUH OHOJOTUU
3HAHUA W YMEHMsS TIPpU pEIIeHUH TpoOJieM, CBA3aHHBIX C PalMOHAIBHBIM
MPUPOJIONIONIL30BaHUEM  (COOMIOZIEHUE TpaBWUJI  TOBEACHUS B NIPUPOJIE,
HalpaBJICHHBIX HA COXPAaHEHHE pPABHOBECHS B S3KOCUCTEMAaxX, OXpaHy BHJOB,
IKOCUCTEM, OHOChEpHI);

AKTUBHOE HENpUATHE JECUCTBUM, NPUHOCAIIMX BPEH  OKPYXaKOLIEH
MPUPOTHON Cpelie, YMEHUE MPOTHO3UPOBATh HEOIATOMPUSTHBIE JKOJOTUUYECKUE
MOCJIEACTBUS NPEANPUHUMAEMBIX JICHUCTBUN U MPEIOTBPAILAT UX;



HAJIMYHUE PA3BUTOTO IKOJIOTHYECKOTO MBITUICHHS, SKOJIOTHIECKON KYJIbTYPHI,
OTbITa NEeSITeIbHOCTH AKOJIOTHYECKOM HaIpaBJICHHOCTH, yMEHUs
PYKOBOJICTBOBAThCSI UMH B ITO3HABATEIbHOM, KOMMYHHKATUBHOM M COIMATBHOU
IPAKTUKE, TOTOBHOCTH K YYaCTHUIO B MPAKTUYECKOMN JIEATENbHOCTH SKOJIOTHUUECKON
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOT0 MO3HAHUS:

c(OPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKW U OOLIECTBEHHOM NMPAKTHKH, OCHOBAHHOI'O Ha JHAJIOTe
KYJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHPE;

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

MOHMMAaHUE crnenudUuKd OWOJIOTMM KaK HayKH, OCO3HaHus €€ poju B
(OpMHpPOBaHMN PALMOHATIBHOTO HAYYHOI'O MBIIUIEHUS, CO3JaHHHM ULEIOCTHOTO
MPEACTABICHUS 00 OKPYXKAIOIIEM MHUPE KAaK O €IMHCTBE NPHUPOAbI, YEJIOBEKA W
oOlecTBa, B TMO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEM U pelIeHUuU MpodiieM
COXpaHEHUs IPUPOJHOTO PABHOBECHS,;

yOEXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTUM JIsI COBPEMEHHON LMBHIM3ALUU:
oOecrieueHrsT HOBOTO YPOBHS DPAa3BUTHS MEIUITUHBI, CO3JAaHUE TEPCIEKTHBHBIX
OMOTEXHOJIOTHM, CIOCOOHBIX peIIaTh PECypCHble  MNPOOJIEMBbl  pPa3BUTHUS
YeJI0BEUECTBA, MOMCKA MyTEH BBIXO/A U3 II00aTbHBIX YKOJOTHYECKUX MPOOJIeM U
o0ecrieyeHuss  mepexoja K  YCTOMYMBOMY  Pa3BUTHIO,  PalMOHAIBHOMY
MCIIOJIb30BAaHUIO TMPUPOJHBIX PECYpcOB M (OPMHUPOBAHHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TIOJYYCHHH OWOJOTHYECKUX 3HAHUH B IIEJISIX
MOBBINICHUS OOIIEH KyJIbTYphl, €CTECTBEHHO-HAYYHOM TPAMOTHOCTH, Kak
COCTaBHOM 4YacTH (PYHKIIMOHAJIBHOW TPAaMOTHOCTHU oOydaronuxcs, (GopmMupyeMoi
MIpU U3y4YEeHUH OMOJIOTHH;

MOHMMAaHHE CYIIHOCTH METOJIOB MO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIOJb30BaTh TIOJydaeMble 3HAHWS IS aHaiM3a |
OOBSCHEHHSI SBIICHUN OKPYXAIOIIEr0 MUPA W MPOUCXOIANTMX B HEM M3MEHEHUH,
yMEHUE JellaTh OOOCHOBAaHHBIC 3aKIIOYCHUS HA OCHOBE HAyYHBIX (PAKTOB H
MUMEIOIINXCS JAHHBIX C IEJIbIO TMOTYYCHHS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO MCHOJb30BATh OMOJIOTMYECKHE 3HAHUS IS
perieHus MpoOJIeM B peabHbIX KU3HEHHBIX CUTYAIIUSX;

OCO3HAaHUE LIEHHOCTH HAy4YHOW MAESATEeIbHOCTH, TOTOBHOCTH OCYIIECTBISTH
IPOEKTHYIO U HCCIIEIOBATENBCKYIO JEATEIbHOCTh MHIUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M  CIOCOOHOCTH K  HENpPEepPhIBHOMY  OOpa3OBaHHUIO U
caM000pa30BaHUI0, K AKTUBHOMY IOJYYEHHIO HOBBIX 3HAHUN MO OMOJIOTUHU B
COOTBETCTBHH C KU3HECHHBIMH ITOTPEOHOCTSIMU.



METAINIPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3ybTaThl OCBOCHHS ydueOHOro mpenmera «buomorus»
BKJIIOYAIOT: 3HA4YMMble i1 (OPMHPOBAHUS MHUPOBO33PEHUSI O0yUYaIOIIUXCS
MEXIUCITUTUTHHAPHBIE (MEXMIPEIMETHBIC) OOIICHAYYHBIC MOHATHS, OTPA’KAIOIINE
IIEJIOCTHOCTh HAyYHOW KapTUHBI MHpa M CHENUPUKY METOJOB ITO3HAHMSI,
HCTIONb3YEeMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPrus, sIBICHUE, MPOIiecc,
CUCTEMa, Hay4dHbIH (haKT, MPUHIIUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPUS,
UCClleloBaHUe,  HaOMIOJIeHHe, HU3MEpPEHUEe, OKCIEPUMEHT U  JIpyrue);
YHUBEpCAIbHBIC Yy4eOHBIC JACUCTBUS (ITO3HABATEIBbHBIC, KOMMYHHKATHBHBIC,

PEryJISTUBHBIE), o0ecreynBaroIme (dbopmupoBaHue (yHKUIHOHATBHOU
IPaMOTHOCTH ¥  COLMAJIbHOW KOMIIETEHIMH OOYy4aroluXxcs; CIOCOOHOCTb
00yJarommxcs UCIIOJIb30BAaTh OCBOCHHBIE MEXIUCUUIUIMHAPHBIE,

MHUpPOBO33pEHUYECKHE 3HAHMS W  YHUBEpPCAJbHble ydeOHblE JCHCTBHUS B
ITI03HABATEJIBHON U COLMAIIBHOM MTPAKTHUKE.

B pesynprare wu3ydyeHuss OHMOJOTMM Ha YPOBHE CpEIHEro OOIIero
oOpazoBaHusi y oOyyaromierocs OyayT chOpMUPOBaHbI [103HABATEIIbHbBIC
YHUBEpCalIbHbIE YUeOHbIE NEHCTBUSA, KOMMYHUKATUBHbBIE YHUBEPCAJIbHbBIE yUeOHbIE
NEHCTBUS, pEryJIsITUBHbIE YHHUBEpPCAlbHbIE YuyeOHbIE JACUCTBUS, COBMECTHAs
NESATEIBHOCTD.

MeTtanpenMeTHble PE3yJbTaThl OCBOCHHSI MPOTPAMMBI CPEIHEro OOIIero
00pa3oBaHuUsl TOKHBI OTPAXKATh:

OBaanenue YHHMBEpPCAJIbHBIMH y4eOHBIMU NMO3HABATEJIbHBIMHU
NEeUCTBUAMM:

1) 6a30BbIe JOrHYECKHE TeiicTBUA:

CaMOCTOSITENILHO  (OPMYyJIMPOBaTh M aKTyalU3UpoOBaTh  IMpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUM TPUEMBI JIOTUMYECKOTO MBILIICHUS
(ananuza, cuHTE3a, CpaBHEHMSI, Kiaccudukanuu, 0000IIeH s ), paCKPbIBATh CMBICT
OMOJOTMYECKUX MOHATUH (BBIIEIATh UX XapaKTepHble NMPU3HAKH, YCTAHABIMBATH
CBSA3U C IPYTUMH MTOHATUSAMH );

ONpENENATh UETU JeATEeIbHOCTH, 3aJaBas IapaMmMeTpbl U KPUTEPUH UX
JOCTHXKEHHUSI, COOTHOCUTD PE3YJIbTATHI ACSATEIBHOCTU C TOCTABICHHBIMU LIETSIMU;

UCITI0JIb30BaTh OMOJIOTUYECKHUE MOHATUA ISl OOBbsICHEHUS (DAKTOB U SIBIICHUI
YKABOM IIPUPOBI;

CTPOUTH JIOTHYECKHE pPACCYKIEHUS (MHIYKTUBHBIC, JIE€IyKTUBHBIE, II0
aHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTM W IPOTHUBOPEYMS B paccMaTpUBAEMBIX
ABJICHUSAX, (POPMYIMPOBATH BBIBOJbI U 3aKIIIOUECHUS;

NPUMEHSATH CXEMHO-MO/IEJIbHbBIE cpeacTtBa A IPEACTaBIICHUA
CYLIECTBEHHBIX CBS3€M M OTHOILEHUN B M3y4aeMbIX OMOJOTHUYECKHX OOBEKTax, a



TAaKK€  MPOTUBOPEYMI  PA3HOTO  pOJAA,  BBIABIEHHBIX B Pa3IMYHBIX
MH(POPMALMOHHBIX HCTOUYHUKAX;

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

BHOCHUTb KOPPEKTUBBI B IS TEIIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIHTATOB
LIEJISIM, OLICHUBATh PUCKU MOCIIEICTBUN AESTEIbHOCTH;

KOOpDAMHUPOBaTh M  BBIIOJHATH pabOTy B  YCJIOBUAX  PEATBHOIO,
BUPTYaJIbHOIO U KOMOMHHUPOBAHHOTO B3aMMOJICHCTBHSI;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPH PEIICHUH KU3HEHHBIX MPOOJIeM.

2) 6a30BbIe HCCIET0BATEIbCKHE IeHCTBHUS:

BJIa/IETh HaBbIKAMU Y4eOHO-HCCIIEI0BATENbCKON U MPOEKTHON J1€ATEIbHOCTH,
HaBBIKAMM  pa3peuieHus: NOpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSATEIIbHOMY ITOUCKY METOJOB PELIECHUS MPAKTUYECKUX 3a/1a4, TPUMEHEHUIO
Pa3IMYHBIX METOJIOB IO3HAHUS;

UCIIOJIB30BaTh pA3JIMYHbIE BUJIBl JACATEIBHOCTH IO TOJYYEHHIO HOBOTO
3HAaHUA, €r0 HHTEpIpeTalyu, MNpPeoOpa3oBaHUI0 M NPHUMEHEHUI0 B YYEOHBIX
CUTYalIMsIX, B TOM YHCJIE€ IPU CO3/IaHUH YUEOHBIX U COLMATBHBIX IPOEKTOB;

(opMHpOBaTh HAYYHBI TUI MBILLJIECHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEM,
KJIFOUEBBIMU MTOHATUSAMU U METOJIAMH;

CTaBUTh W (OpPMYITUPOBATh COOCTBEHHBIC 3aJayll B 0Opa30BaTEILHOM
NEATENbHOCTH U KU3HEHHBIX CUTYalUsX;

BBISIBJISAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJU3UpOBATh 3ajady,
BBIIBUTaTh TUIOTE3y €€ pEeIlEHUs, HaXOAUTh ApryMEHTHl IJis J0Ka3aTeabCTBa
CBOMX YTBEPXKJICHHMI, 3a/1aBaTh NapaMeTPbl U KPUTEPUU PELLICHHUS;

aHAIM3UPOBaTh IOJIyYEHHBIE B XOJE€ PEIICHHUS 3aJadyd  PeE3yJbTaThl,
KPUTUYECKHU OLIEHUBATH UX JIOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

JaBaTh OIIGHKY HOBBIM CHUTYalldsM, OLICHHBaTh NPUOOPETEHHBIA OIIBIT;

OCYILIECTBIISTh 1I€JICHANPABICHHBIA MOMCK MEpEeHOca CPeICTB U CIOCOOOB
AeicTBUS B IPO(ECCHOHATIBHYIO CPELLY;

YMETh NEPEHOCUTHh 3HAaHUS B MO3HABATEIbHYIO M MPAKTHYECKYI0 00JacTu
KU3ZHEJECATEIILHOCTH;

YMETh MHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JacTel;

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

3) pa6ora ¢ undopmManueii:

OpPUEHTHPOBATHCS B PA3TUYHBIX HCTOYHHKAX HHPOpMAIHH (TeKCTe y4eOHOTo
nocoOus, HAy4YHO-TIONYJIIPHOW JIUTEparype, OHOJOrMYECKHX CJIOBapsX M
CIPaBOYHMKAX, KOMIBIOTEpPHbIX Oa3ax AaHHbIX, B MHTepHeTe), aHanM3UpOBaTh



MH(GOPMALIMIO PA3IUYHBIX BUJIOB U (OPM IMPEACTABICHUS, KPUTHUECKH OLICHUBAThH
e€ JI0CTOBEPHOCTh U HEIIPOTUBOPEUYUBOCTH;

dbopMynupoOBaTh 3aMpPOChl U MPUMEHATh PA3JIUYHBIE METOJbI MPU TOUCKE U
otOope Omosornyeckoil nHpopManru, HEOOXOAUMOM ISl BBHITIOJHEHUS YI€OHBIX
3ajay;

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

CaMOCTOSITENIFHO ~ BBIOMpPATh  ONTUMANbHYIO  (OpMYy  MpPEICTaBICHUS
ouosiornyeckor uHpopmaIuu (CxeMbl, rpauku, TUarpaMMbl, TaOIUIbI, PUCYHKH
¥ Ipyroe);

UCIIONB30BaTh HAYYHBIA S3BIK B KauyeCTBE CpeACTBA npu pabore cC
Ouosornyeckod MHPOpMALMEl: MPUMEHATh XUMHUYECKUE, (PUIHYECKHE H
MaTeMaTUYeCKHe 3HAKM M CHMBOJIbI, QopMyibl, abOpeBUaTypy, HOMEHKIATYpY,
UCIOJBb30BaTh M NPeoOpa3oBbIBaThb  3HAKOBO-CUMBOJHMYECKHE  CPEICTBA
HarJsIIHOCTH;

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

OBiaieHue yHUBEPCAJTbHBIMUA KOMMYHUKATHBHBIMHM J1€/iCTBUSIMH:

1) o6menue:

OCYILECTBISATh KOMMYHHUKAIIMK BO BCEX cpepax KU3HM, aKTUBHO y4acCTBOBATh
B JIMAJore WJIM JUCKYCCHUU TIO CYHIECTBY OOCY>KIaeMol TeMbl (YMEHHE 3a]1aBaTh
BOTIPOCHI, BBICKA3bIBaTh CYXJCHHS OTHOCHUTEIHHO BBITIOJHEHHS TpeiaracMon
3aJlauM, YYUTHIBATb MHTEPECHl U COIIACOBAHHOCTh MO3HULMHA APYTUX YYaCTHUKOB
JAaJiora Uiv JUCKYCCHUM);

pacmo3HaBaTh HeBepOaJdbHBIE CpelCcTBa OOIIEHUS, MOHMMATh 3HAYCHHE
COLIMAJIbHBIX 3HAKOB, MPEINOCHUIOK BO3HHUKHOBEHMSI KOH(JIMKTHBIX CUTYyaIlHi,
YMETh CMATYATh KOH(MIUKTHI U BECTH TIEPETOBOPHI;

BJIAJIETh PA3IUYHBIMU CHOCOOaMU OOIEHUS U B3aUMOJICHCTBUS, MOHUMATH
HaMEPEHHUs APYTUX JIOACH, MPOSIBIATh YBAKUTEILHOE OTHOILIEHUE K COOECEIHUKY
U B KOPPEKTHOU popMe HopMyTupoBaTh CBOM BO3PAKCHHUSI,

pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHS C HCIOIH30BAaHHEM
SI3BIKOBBIX CPEJICTB.

2) cCOBMeCTHasl 1eATeTbHOCTh:

NOHMMATh U MCIOJIb30BAaTh MPEUMYIIECTBA KOMaHIHOW M MHIUBHUyaJbHOM
pabOTHI IPH PEIICHNN OMOJIOTHYECKON TPOOIeMbl, 000CHOBBIBATH HEOOXOAMMOCTD
IpPUMEHEHUS TPYIIOBBIX (POPM B3aUMOJICHCTBUS MPU PEILICHUN yueOHOH 3aauH;

BBIOMpPATh TEMATHKy M METOJAbl COBMECTHBIX NEUCTBUM C Y4€TOM OOIIuX
MHTEPECOB M BO3MOXKHOCTEH Ka)/I0T0 WieHA KOJIJICKTHUBA;



OPUHUMATh LE€JIM  COBMECTHOM  JI€ATE€IBbHOCTH, OpPraHu30BBIBaTH U
KOOPAMHUPOBATh JEWUCTBUS MO €€ NOCTHKEHHUIO: COCTABJIATH IUIAH JICWCTBUU,
pacupenensiaTb pojad ¢ y4E€TOM MHEHHH YYaCTHHKOB, OOCYXXJaTh pPe3yJbTaThl
COBMECTHOM paboThI;

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

npemjiaraTh HOBBIE IPOEKTHI, OLICHUBAaTh MJAEH C TMO3ULIHH HOBU3HBI,
OpUTHMHAIBHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYUIECTBJISATh IO3UTHBHOE CTPATETMYECKOE IIOBEJIEHUE B Pa3JIMYHBIX
CUTYaIMSIX, IPOSIBIISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIUATUBHBIM.

OByaieHHe YHUBEPCAJIbHBIMY PeryJsiTHBHBIMHU 1ICTBUAMM:

1) camoopranu3anus:

UCIOJIb30BaTh OHMOJOTMYECKHE 3HAHUS JUIA BBIABICHUS MpoOJIEeM M HX
pEILIEHNUs B )KU3HEHHBIX U YUEOHBIX CUTYyaIUIX;

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMUECKMX 3HAHUW II€JIEBbIE M CMBICIOBBIE
YCTAaHOBKH B CBOMX JIEWCTBHSX M IMOCTYINKAaX MO OTHOUIEHHUIO K JKUBOW MPUPOJE,
CBOEMY 3710POBBIO U 310POBBI0 OKPYKAOIINX;

CaMOCTOATEJIBHO OCYILECTBIIATh IO3HABATEIBHYIO JIE€ATEIBHOCTD, BBISBIIATH
npo0JieMbl, CTaBUTh U (POPMYIMPOBATH COOCTBEHHBIE 33Jauu B 00pa30BaTEIbHON
NEATENBHOCTH U KU3HEHHBIX CUTYalUsIX;

CaMOCTOATENILHO COCTABJISITH IUJIaH  PEIICHHUs NpodsiieMbl € YYETOM
HMMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEANOUYTCHUH;

JIaBaTh OLICHKY HOBBIM CUTYalIHsIM;

pacipsATh paMKU y4yeOHOro IpeaMeTa Ha OCHOBE JIMYHBIX IMPENNOYTEeHUH;

JieJ1aTh OCO3HAHHBIM BHIOOD, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTD
3a pellIeHuE;

OLICHMBATh MPUOOPETEHHBIN OMBIT;

CrocOOCTBOBaTh (OPMHUPOBAHUIO W TMPOSBICHUIO LIMPOKOW HJPYAUIMU B
pPa3HBIX O00JIACTSIX 3HAHWM, TOCTOSHHO TIOBBINIATH CBOM OOpa30BaTEIbHBIN U
KYJBTYPHBIM YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;

BJa/JeTh  HAaBbIKAMH  [O3HABATEJIbHOM  pediekcud Kak  OCO3HaHUs
COBEpILIAEMbIX JIEUCTBUM M MBICTUTENbHBIX TMPOLECCOB, UX pE3YyJIbTaTOB M
OCHOBaHMM, UCHOJIb30BaTh MPUEMBI PeIeKCUU MJisi OLEHKH CUTYyalluu, BbIOOpa
BEPHOT'O PEILICHNUS;

YMETh OLIEHUBATh PUCKHM U CBOEBPEMEHHO NPUHHUMATh PELIEHHUS IO HUX
CHW)KECHHUIO;



IIPUHUMATh MOTHMBBI M apryMEHTBl JAPYIMX NPH AaHAIA3E Pe3yIbTaTOB
NESTEIIBHOCTH;

3) npuHsiTHE Ce0ST U APYTUX:

IPUHUMATh ce0sl, TOHNUMAasi CBOM HEJTOCTATK! U JIOCTOWHCTBA;

IPUHUMATh MOTHBBI W apryMEHThl JPYTHX IIPU AaHAIU3E pe3yJbTaToOB
NESTEIIBHOCTH;

IPU3HABATh CBOE MPABO U MPABO APYIHX HA OLUIMOKHU;

pa3BHUBaTh CIOCOOHOCTh MIOHUMATh MUP € TO3ULIMU APYTOTO YEIOBEKA.

HPEIMETHBIE PE3YJIbTATBI

[IpenMeTHBIE pE3yibTaThl OCBOCHHUSI COJEpPKaHHUS Y4eOHOTO TMpeaMeTa
«buonorusi» Ha yrayOJaEHHOM ypOBHE OPUEHTHUPOBAHBI Ha oOOecreyeHue
npodunpHOro  00yueHus:  oOydaronuxcss  Owosormd. OHM  BKIIIOYAIOT:
crienuduyeckue Jisi OMOJIOTUU HayYHbIE 3HAHUS, YMEHUSI U CIIOCOOBI IEUCTBUI MO
OCBOCHHIO, MHTEPIIPETAIIMN U MPEoOpPa30BaHUIO 3HAHUHM, BUJBI JIEATEIBHOCTH TI0
MOJIYYCHHUIO HOBBIX 3HAHUW M UX NMPUMEHEHHUIO B PA3JIMUHBIX YUY€OHBIX, a TAKKE B
peanbHbIX XKU3HEHHBIX cuTyanusx. [IpenMeTHbie pe3ynbTaThl MPEICTABICHBI MO
rojiamMm U3y4eHus.

[IpeameTHBIC pe3yNbTaThl OCBOCHHS y4eOHOTO mpeameta «buomorus» B 10
Kjacce NOJKHBI OTPAXKATh:

chOpPMUPOBAHHOCTh 3HAHMM O MeECTe€ U PpOJM OHOJOTHMH B CHCTEME
€CTEeCTBEHHBIX HayK, B ()OPMUPOBAHUU €CTECTBCHHO-HAYYHOM KapTUHBI MHUpa, B
MO3HAHUU  3aKOHOB TPUPOJBI U  PEIICHUH MNpoOJieM  paluoOHaILHOTO
IPUPOAOIIONH30BaAHUSA, O BKJIAJIE POCCUICKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE
OMOJIOTHH,

BIAJCHUE CHUCTEMOM OWOJOTMYECKUX 3HAHWUW, KOTOpas  BKIIOYAET:
OCHOBOTIOJIAralOIIMe OHOJIOTHYECKUE TEPMUHBI WM TIOHATUA (PKU3Hb, KJIETKa,
OpraHu3M, MeTadoJIM3M, TOMEOCTa3, CaMOPETyJslUs, CaMOBOCHPOU3BEIICHHUE,
HACJICJICTBEHHOCTh, M3MEHUMUBOCTb, POCT W Pa3BUTHUE), OMOJOTUYECKHE TECOPHH
(knerounast teopust T. [lIBanna, M. IlIneiinena, P. BupxoBa, xpoMocoMHas Teopus
HacneacTBeHHocT T. Moprana), ydyenus (H. W. BaBumoBa — o 1meHTpax
MHOTOOOpa3usi W TNPOUCXOXKJICHHUS  KYJIbTYpPHBIX  pAacTeHHUM),  3aKOHBI
(eamHOOOpa3Usi MOTOMKOB IEPBOTO TOKOJICHUS, PACIICIUICHUS, YUCTOTHI TaMeT,
HE3aBUCUMOTO HacieaoBaHus [. MeHzens, TOMOJOTHYECKUX PSIOB B
HACJIEICTBEHHOU M3MEHYUBOCTH H. n. Basunoga), MIPUHLIAIIBI
(KOMIIJIEMEHTapHOCTH);

BJIAJICHUE OCHOBHBIMM METOJAaMH HAy4YHOTO IO3HAHMS, HCIOJIb3YEMBIX B
OMOJIOTUYECKUX WCCIICIOBAHUSAX JKUBBIX OOBEKTOB (ONMHUCAHHUE, W3MEpPEHUE,
HaOII0ICHNE, SKCTICPUMEHT);



YMEHHE BBIACIATH CYHIECTBEHHBIC MPU3HAKU: BUPYCOB, KJIETOK MPOKAPHOT U
AYKapUOT, OJHOKJIETOYHBIX M MHOIOKJIETOYHBIX OPraHu3MOB, B TOM 4YHCIE
OakTepuil, TpuOOB, PACTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUS OPraHOB U CUCTEM
OpraHOB DPACTEHUM, JKUBOTHBIX, YEJIOBEKA, IIPOLECCOB KU3ZHEACITEIBbHOCTH,
MPOTEKAIOIINX B OPraHU3Max PACTCHUM, KUBOTHBIX M YEJOBEKa, OMOJOTUYECKIX
MPOLIECCOB: OOMEHa BEIIECTB (METa0OIU3M), MPEBPAILCHUsI YHEPTHH, OpOKEHHUS,
aBTOTPO(HOI0 U reTepoTpoHOro TUIOB MUTAHUS, (POTOCUHTE3a U XEMOCUHTE3A,
MHUTO3a, M€W03a, raMeTOreHe3a, SMOpHUOreHe3a, MOCTIMOPUOHAIBHOIO Pa3BUTHA,
pPa3MHOXKEHHUS,  HMHIWBUIYaTbHOTO  Pa3BUTUS  OpraHu3Ma  (OHTOTeHe3a),
B3aMMO/ICICTBHS T€HOB, FETEPO3UCa, HICKYCCTBEHHOTO 0TOODA;

YMEHHME YCTAaHABIMBATh B3aHMMOCBSI3U MEXIY OpraHOMJIaMu KIETKH U HUX
(GYHKIMSAMH, CTPOEGHHEM KJIETOK pa3HbIX TKaHEH W UX (QYHKIHSIMH, MEXIY
OpraHaMM ¥ CHCTEMaMH OpPTaHOB y pAacTEHUH, JKUBOTHBIX MU YEIIOBEKa W HX
(YHKIUAMH, MEXIYy CHUCTEMaMH OPraHoB U MX (QYHKIUSMH, MEXAY OSTarnaMu
oOMeHa BEIIECTB, 3TallaMy KJIETOUHOTO IIUKJIa U )KU3HEHHBIX I[UKJIOB OPraHU3MOB,
TanaMu >MOPUOHAIBHOIO Pa3BUTHUS, TEHOTUIIOM M (PEHOTUIIOM, (PEHOTUIIOM U
dbakTOpamMu cpesibl OOUTAHUS;

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

YMEHHME HCIO0JIb30BaTh COOTBETCTBYIOLIME AapryMEHThI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CHMBOJIUKY ISl JOKA3aTEeJIbCTBA POACTBA OPTaHU3MOB Pa3HBIX
CUCTEeMaTUYECKUX TPy,

YMEHHE peniaTb OMOJIOTHYECKUE 3a/1a4H, BBIABIATH IPUUUHHO-CIICICTBEHHbIE
CBSI3M MEXKJy UCCIIETyeMbIMU OMOJIOTHYECKUMHU MPOIIECCAMU U SIBICHUSIMU, JI€TaTh
BBIBOJIbI K TPOTHO3bI HA OCHOBAHUH IMOJIyUYE€HHBIX PE3YJIbTaTOB;

YMEHUE BBINOJHATh JIa0OpATOpPHBIE M MpaKTUYECKHe padoThl, cOO0IaTh
MpaBuJia Mpy padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIIIBUTaTh THIIOTE3bI, TPOBEPSITh UX IKCHEPUMEHTATHHBIMU
cpeacTBaMu, (GOpPMYyIUpYs Ielb HWCCICIOBaHUS, aHAIM3UPOBATh TMOTYyYCHHBIC
pE3yJIbTaThl U JAeNIaTh BBIBOJIBL;

YMEHHE Yy4acTBOBAaTh B Yy4€OHO-HCCIIENOBATENHCKONW paboTe 1o Ouosioruw,
DKOJIOTMH W MEIUIIMHE, MPOBOJMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOIIECTB, U
nyOMMYHO  TPEACTABIATH  TOJYYEHHBIE  PE3yNbTaThl HAa  YYEHUYECKHX
KOH(DEpEeHITHSIX;

YMEHHE OIICHMBATh AITHYECKHUE AacCeKThl COBPEMEHHBIX HCCJIEIOBAaHUN B
objactu  OMONOTMM W MEIUUUHBI  (KJIOHUPOBAaHUE,  HCKYCCTBEHHOE
OIJIOJIOTBOPEHUE, HAIIPABIEHHOE W3MEHEHHME I'€HOMa U CO3JIJaHUE TPAHCI€HHBIX
OpraHU3MOB);



YMEHHE OCYIIECTBISATh OCO3HAaHHBIM BBIOOp Oymyiiel mpodeccrnoHaTIbHOM
JEeSATEIBHOCTH B 00JacTH OMOJIOTUHU, MEAUIMHBI, OMOTEXHOJIOTUH, BETEPUHAPUU,
CEJIbCKOTO XO3SIICTBA, MUINEBONW MPOMBIIUICHHOCTH, YIIIYOJISATh MMO3HABATEIbHBIN
UHTEpEC, HAIMlPaBJICHHBIM HA OCO3HAHHBIM BHIOOP COOTBETCTBYIOIIEH podeccuu u
MPOJOKEHHE OMOJIOTMUECKOro 00pa3oBaHHsA B  OpraHU3alUsAX CPEIHEro
po(hecCHOHANBFHOTO U BBICIIETO0 00pa30BaHUS.

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

chOpPMHPOBAHHOCTh 3HAHUM O MECT€ U POJU OHOJOTUHM B CHUCTEME
€CTECTBEHHBIX HayK, B (OPMHUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOU
KapTUHBI MHpA, B TO3HAHUM 3aKOHOB MPUPOALI U PEHICHUU IKOJIOTUUYECKHUX
npoOJeM 4YeJoBeYecTBa, a TAaKXKE B PEIICHUH BOMNPOCOB PAlUOHAIBHOIO
MPUPOJIOTIOIB30BaHuUs, U B (POPMUPOBAHUHU IIEHHOCTHOTO OTHOIIEHUS K MPUPOJE,
0OIIIECTBY, YEJIIOBEKY, O BKJIaJIl€¢ POCCHUICKUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B
pa3BuTHE OUOJIOTHY;

YMEHUE BIAJIETh CUCTEMON OHMOJIOTMYECKUX 3HAHMI, KOTOpas BKIIOYAET
ONpeNeNeHus] M TMOHMMAHHE CYIIHOCTH OCHOBOIIOJATAIOMIMX OHOJOTHYECKUX
TEPMUHOB M TOHATHM (BHUJ, dKOCUCTeMa, Ouocdepa), OHOIOrHUYECKHUE TEOpUU
(aBomoniionHas teopust Y. JlapBuHa, CHHTETHYECKasi TEOPHUS SBOJIIONNHU), YUCHUS
(A. H. CesepuoBa — 0 nyTsIX ¥ HanmpaslieHUsIX 3Boironuu, B.M. BepHaackoro — o
ouocdepe), 3akoHbl (reHeTuyeckoro paBHoBecus J[x. Xapau u B. BaiinGepra,
3apojeiieBoro cxonacrea K. M. bapa), mpaBwia (Munumyma FHO. JlubGuxa,
HKOJIOTUYECKON MHUpaMHIbl JHEPruu), TumnoTe3bl (rumote3a «mupa PHK» V.
['unGepra);

YyMEHHE  BJIaJ€Th  OCHOBHBIMH  METOJaMH  HAy4YHOrO  IO3HAHWUS,
HCTIOJB3YEeMbIMHU B OMOJIOTUYECKUX UCCIEAOBAHUSIX KUBBIX 00BEKTOB U IKOCUCTEM
(omucanue, W3MepeHue, HaOJIOJICHHE, SKCIIEPUMEHT), CIOCO0aMU BBISIBJICHUSA U
OIIEHKH aHTPOIOTE€HHBIX U3MEHEHUH B IPUPO/IE;

YMEHUE BBIJICTATh CYIICCTBEHHbIE TMPU3HAKU: BHUJIOB, OHMOTEOIICHO30B,
KOCUCTEM M Ouocdepbl, CTAOMIU3UPYIOIIETo, IBWKYIIETO W Pa3phbIBAIOIIETO
€CTECTBEHHOTO or0opa, aJIIONaTPUYECKOro u CUMIIATPUYECKOTO
BUI000Pa30BaHUs, BIUSHUS JABMOKYIITUX CHJI OBOJIOIMN HA TeHO(MOH T TOMYJISIUH,
MPUCTIOCOOJICHHOCTH OPTaHU3MOB K Cpelie OOMTaHUsl, YepelOBaHUs HAMpPaBICHUN
ABOJIIOLINM, KPYTOBOPOTA BELIECTB M MOTOKA YHEPTUH B IKOCUCTEMAX;

YMEHHE YCTaHABJIMBaTh B3aMMOCBSA3M MEXAY TMPOILECCAMU SBOJIIOIUH,
JBYDKYIIUMHA CHJIAMUA aHTPOTIOT€HE3a, KOMIIOHEHTAMHU PA3JNYHBIX YKOCHCTEM U
IPUCIOCOOJICHUSIMU K HUM OpraHU3MOB;

YMEHUE  BBISBJISATH  OTJIMUUTENbHbIE  MPU3HAKM  KUBBIX  CHUCTEM,
IPUCIOCOOJICHHOCTh BUJOB K Cpele OOUTaHMs, aOMOTHUYECKMX U OMOTUYECKHX



KOMIIOHEHTOB ~ JKOCHCTEM, B3aMMOCBSI3€d  OpPraHu3MOB B  COOOIIECTBax,
AHTPOIIOTCHHBIX U3MEHEHUN B SKOCUCTEMAaX CBOEH MECTHOCTH;

YMEHHE HCIIOJIb30BaTh COOTBETCTBYIOIIHME aPTyMEHTHI, OHOJOTUYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JJISl IOKA3aTeIbCTBA POJICTBA OPTaHU3MOB Pa3HBIX
CUCTEMATUYECKUX T'PYIII, B3aUMOCBSI3U OPTaHU3MOB U CPEJibl OOUTaHMs, €MHCTBA
YeJIOBEUECKUX pac, HEOOXOJUMOCTH COXpaHEHUs MHOrooOpasus BHJIIOB H
HKOCUCTEM KaK yCIIOBHUS COCYILIECTBOBAHMS MPUPOJIBI U UETIOBEUYECTBA;

YMEHHE peniaTh OUOJIOTUYECKUE 3a/1a4H, BBIABIATH IPUYUHHO-CIICICTBCHHBIC
CBSI3M MEXKJy UCCIIETyeMbIMU OMOJOTHYECKUMHU MPOIIECCAMU U SIBIICHUSIMHU, JI€TIaTh
BBIBOJIBI ¥ TIPOTHO3bI HA OCHOBAHUM MOJTYUYEHHBIX PE3yJIbTaTOB;

YMEHHE BBINOIHATH J1a0OpaTOpHbIE U IMpakTUYEeCKHe pPadOThI, COOIIOIATh
MpaBuiia Mpy padoTe ¢ y4eOHBIM U JTa0OPaTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIJBUTaTh THIIOTE3bl, TMPOBEPITh MX OKCICPUMEHTAIBHBIMH
cpeactBamu, GOpMyIUpys LENTb HCCIEIOBaHUS, aHAIW3UPOBATH IOJTYYCHHBIC
pE3yJIbTaThl U JAENIaTh BBIBOJBL;

YMEHHME y4YacTBOBaTh B Yy4eOHO-HCCIIEA0BAaTENbCKOW paboTe 1o OuoJioruu,
DKOJIOTMH U MEIUIIMHE, MPOBOJMMON Ha 0a3e IIKOJIBHBIX HAYYHBIX OOIIECTB, U
nyOJMYHO  TPENCTaBIATh  MOJYyYEHHBIE  pPE3yibTaTbl HA  YUYCHUUYECKUX
KOH(EPEHIIUSIX;

YMEHHE OLIEHHWBATh TUIIOTE3bl U TEOPUHU O MPOUCXOKACHUHU JKU3HH, YEJIOBEKa
M 4YEJIOBEUYECKUX pac, O MPUYMHAX, MOCIEACTBUIX M croco0ax MpeaoTBpallleHus
r1o0anbHbIX U3MEHEHUM B Ouocdepe;

YMEHHUE OCYIIECTBISATh OCO3HAHHBIA BBIOOp OyAylied MpodeccuoHaIbHON
JEsITeIbHOCTU B 00JacTU OMOJIOTHH, HKOJIOTUH, IPUPOIONOIB30BaHNUS, MEAUIIMHBI,
OMOTEXHOJIOTMH, TICUXOJIOTUH, BETEPUHAPHUM, CEJIBCKOTO XO3siCTBa, MUIIEBOU
MPOMBINIJICHHOCTH, YIJIyONIATh TO3HABATENbHBIA HMHTEPEC, HaMNpaBlICHHBIA Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOUIEH  mpodeccMd U MPOJOJKEHUE
OHMOJIOTHYECKOT0 00pa30BaHUs B OPTaHU3AIUAX CPEIHEro MpodecCHOHATBHOTO U
BBICIIIET0 00Opa30BaHUSI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KosanuyectBo yacos DJIeKTPOHHBIE
HaumeHoBaHue pa3/iesioB U TeM uugposbie
Ne i/ P Konrtpoasubie | Ilpakrnuyeckue (ubp )
NPOrpamMmbl Bcero o0pa3oBaTrejbHbIE
padoThbI padoThI
pecypchbl
bubnuorexa [JOK
! bronorns xax Hayka 1 https://m.edsoo.ru/7f41c292
bubnnorexa [JOK
2 X 2
MBLIC CHOTEMEI H HX H3yHeHue https://m.edsoo.ru/7f41c292
bubnuorexa [JOK
b 2 :
3 HOTIOTHA IICTIEH 05 https://m.edsoo.ru/7f41c292
bu6mmotexka I[IOK
4 XHAMHYECKasi OpraHu3alysl KIETKH 10 1 https://m.edsoo.ru/7f41c292
bu6mmotexka I1IOK
2
> CTpoCHHE H pyHKUHMH KICTKH 8 https://m.edsoo.ru/7f41c292
5 OOMeH BellecTB U MPeBpaLeHNe SHEPTHU B 9 1 bubnuoreka [LIOK
KIIETKE https://m.edsoo.ru/7f41c292
Hacneacreennas nundopmans u bubmuoreka [JOK
7 B} 9 0.5
peanu3anus e€ B KJIETKE https://m.edsoo.ru/7f41c292
. bubmuoteka [IOK
8 HKHSHEHHLI KT KIETKH 0 L https://m.edsoo.ru/7f41c292
bubnunoreka [IOK
9 17 15
CTPOCHNE H GYHKIHH OpraHH3MOB https://m.edsoo.ru/7f41c292
bubnunorexka [IOK
10 Pa3mHOXkeHHME 1 pa3BUTHE OPraHU3MOB 8 15 httns://m.edsoo.ru/7f41c292
11 I'eneTnka — Hayka O HaCJI€ACTBEHHOCTH U 2 0.5 bubmuoteka [LIOK



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

HU3MEHYUBOCTHU OPraHmn3MoOB

https://m.edsoo.ru/7f41c292

bu6mmoreka [IOK

12 3aKOHOMEPHOCTH HACIICJICTBEHHOCTH 10 1 httos://m.edsoo.ru/7f41c292
bu6mmoreka [IOK

13 3aKOHOMEPHOCTH U3MEHYMBOCTH 6 1 httos://m.edsoo.ru/7f41c292
bu6mmoreka [IOK

14 Penernica enopeka 3 05 https://m.edso0.ru/7f41c292
bubnuorexa [IOK

15 CeteKiuinst Opranm3MoB 4 . https://m.eds00.ru/7f41202
bubnnorexa [JOK

16 BroTexHOIOrus ¥ CHHTETHYECKAst OUOJIOTHs 4 https://m.edsoo.ru/7f41c292

17 PezepBHOE Bpems 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 13



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KIIACC

Kosun4yecTBo yacoB JIeKTPOHHBbIE
HaumeHnoBaHue pa3iesioB U TeM uugpoBbie
Ne n/n P Kontpoabsnsie | Ilpakrudeckue (wicpp )
NPOrpaMMbl Bcero o0pa3zoBaTrejbHbIE
padoThI padoThI
pecypchbl
1 3apoKIeHHUE U PA3BUTHE IBOIFOLIMOHHBIX 4 bubmmoreka [JOK
MPEACTABICHUIN B OMOJIOTHH https://m.edsoo.ru/7f41cc74
bubnnorexa [JOK
2 M & 14 2
HIKPOIBOIIIONHA H €€ pesyIbTathl https://m.edsoo.ru/7f41cc74
3 Maxpo3BoroIus u e€ pe3ybTaThl 6 bubmmorexa [IOK
P t pesy https://m.edsoo.ru/7f41cc74
4 [IpoucxoxaeHue U pa3BUTHE )KU3HU HA 15 15 bubnuorexa LIOK
3emiie ' https://m.edsoo.ru/7f41cc74
bu6nmmoteka [IOK
IT — 1 1
5 POHMCXOXKAEHUE YEIOBEKA — AHTPOIIOTEHES 0 https://m.edsoo.ru/7f41cc74
DKOJIOTUSI — HayKa O B3aMMOOTHOIICHUSX
6 OpPraHU3MOB M HaJIOPTaHU3MEHHBIX CHCTEM 3 0.5 brbsmorexa HOK
P . P . ' https://m.edsoo.ru/7f41cc74
C OKpY’Karoliei cpeaon
bu6mmoteka [IOK
! OpranH3mpi i cpeia OOu Ty o 15 https://m.edsoo.ru/7f41cc74
. bubmuoteka [IOK
8 IKOTIOTHS BUJIOB U MOy AL 9 0.5 https://m.edsoo.ru/7f41cc74
9 DKOJI0THsI COOOIIECTB. DKOJOTHIECCKHE 12 05 bubmuorexa [IOK
CHCTEMBI ' https://m.edsoo.ru/7f41cc74
bu6nunorexa [IOK
10 b — 6
Hocepa — r00anbHas KOCHCTEMA https://m.edsoo.ru/7f41cc74
11 YenoBek 1 OKpyxarouias cpena 6 bubmuoteka [LIOK



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

https://m.edsoo.ru/7f4lcc74

12

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I1O ITPOTPAMME

102

7.5



https://m.edsoo.ru/7f41cc74




IHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Ne
n/
n

Tema ypoka

KoanuyecTBO 4acos

Bcer KoHTpoabHBbI
o e padoThbl

IIpakTHyeckn
e padoThbl

Jlara
H3y4eHU
s

JIeKTPOHHBbIE U (pPOoBbIE
o0pa3oBaTejbHbIE pecypchl

brnonorns xax
KOMILJIEKCHAs HayKa U
KaK 4acThb
COBPEMEHHOTO
oO1ecTBa

https://resh.edu.ru/subject/lesson/3827/main/11894
4/

JKuBsle cucTeMsbl U UX
CBOMCTBa

https://resh.edu.ru/subject/lesson/3827/main/11894
4/

YpoBHeBas
OpTraHu3aIus KUBbBIX
CUCTEM

https://resh.edu.ru/subject/lesson/5388/start/

HcTopust OTKpBITUS U
M3YYEHUS KIIETKU.
Kunerounas reopus

https://resh.edu.ru/subject/lesson/3874/start/
https://resh.edu.ru/subject/lesson/3885/main/

Mertonsl
MOJIEKYJIIPHOH U
KJIETOYHOM OHMOJIOTHH.
[TpakTrueckas padora
«3yueHne meTon0B
KJIETOYHOM OMOJI0THHN
(xpomarorpadus,
anexTpodopes,
muddepeHranTsHoe

0.5

https://resh.edu.ru/subject/lesson/4951/main/



https://resh.edu.ru/subject/lesson/3827/main/118944/
https://resh.edu.ru/subject/lesson/3827/main/118944/
https://resh.edu.ru/subject/lesson/3827/main/118944/
https://resh.edu.ru/subject/lesson/3827/main/118944/
https://resh.edu.ru/subject/lesson/5388/start/
https://resh.edu.ru/subject/lesson/3874/start/
https://resh.edu.ru/subject/lesson/3885/main/
https://resh.edu.ru/subject/lesson/4951/main/

HEeHTpU(yrupoBaHHe,
[TLIP)»

XUMHAYECKHUH COCTaB
KJIETKA

https://resh.edu.ru/subject/lesson/4951/main/

MuHepanbHble
BEILECTBA KJIIETKHU, UX
Ouonoruyeckas pojb

https://resh.edu.ru/subject/lesson/5392/main/

Oprannyeckue
BEIIECTBA KJIETKH —
6enku. Jlaboparopnas
pabota
«OO0HapyxeHHe
0ENIKOB C OMOIIIBIO
KaueCTBEHHBIX
peakuin

0.5

https://resh.edu.ru/subject/lesson/5392/main/

CBolicTBa,
KJaccupuKanus u
¢GyHKIIMHN OeIKOB

https://resh.edu.ru/subject/lesson/5501/main/

10

Oprannyeckue
BEIIECTBA KIETKU —
YIIEBO/IbI

https://resh.edu.ru/subject/lesson/5394/start/

11

Oprannyeckue
BEIIECTBA KICTKU —
JIUTIHTBI

https://resh.edu.ru/subject/lesson/5499/start/

12

Hyxnennossie

kucnotsl. JJHK u PHK.

JlaGoparopHas paboTa
«HccnenoBanue
HYKJICMHOBBIX KHCJIOT,

0.5

https://m.edso0.ru/863e766¢



https://resh.edu.ru/subject/lesson/4951/main/
https://resh.edu.ru/subject/lesson/5392/main/
https://resh.edu.ru/subject/lesson/5392/main/
https://resh.edu.ru/subject/lesson/5501/main/
https://resh.edu.ru/subject/lesson/5394/start/
https://resh.edu.ru/subject/lesson/5499/start/
https://m.edsoo.ru/863e766c

BBIZICIICHHBIX U3
KJICTOK Pa3/IM4YHbIX
OpraHnu3MoOB»

13

Crtpoenue u GyHKIUN
AT®. [Ipyrue

Hykieosuarpudocdar
bl (HTD)

https://m.edso0.ru/863e7c98

14

CeKBEeHHpPOBAHKE
JAHK. Metoapl
T€HOMUKH,
TPAHCKPUIITOMHUKH,
MIPOTEOMHKH

https://m.edso0.ru/863e7c98

15

MeTobl CTPYKTYpPHOM
ouoJioruu

https://m.edsoo.ru/863e7dc4

16

Tumel KIeTOK.
IIpokapuornueckas
KJIETKA

https://m.edso0.ru/863e796e

17

Crtpoenue
AYKapUOTHUYECKOU
kJieTku. [ IpakTnyeckas
pabota «M3yuenue
CBOWCTB KJIETOYHOM
MeMOpaHbI»

0.5

https://m.edso0.ru/863e796e

18

IToBepxHOCTHBIN
anmnapar KJIETKU

https://m.edso0.ru/863e7540

19

OnHomeMOpaHHBbIE
OpraHOU/bl KJIETKH.
[IpakTuueckas pabora
«3yueHune NBUKEHUS

0.5

https://m.edsoo.ru/863e81b6

https://m.edso0.ru/863e831e



https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e

OUTOIIIIa3MBbI B
PaCTUTEIIbHBIX
KJIETKax»

20

[TomyaBTOHOMHBIE
OpTraHOUIbI KJIIETKHU:
MUTOXOHAPHH,
TUTACTHIBI.
JlaGopaTtopHast pabota
«Hccnenosanue
1a3MOJIU3a U
JIETUIa3MOJIN3a B
PACTUTCIIBHBIX
KJIICTKaX)»

0.5

https://m.edsoo.ru/863e7f4a

21

HememOpannsbie
OpraHOUbl KJIETKH

https://m.edso0.ru/863e81b6

22

Crpoenue u pyHKunN
aapa

https://m.edso0.ru/863e8436

23

CpaBHuTENbHAS
XapaKTepUCTHKA
KJIETOK 2yKapHoT.
JlaGoparopnas pabora
«M3y4enue cTpoeHus
KJIETOK Pa3ITUIHBIX
OpPraHU3MOB»

0.5

https://m.edsoo.ru/863e86f2

24

AccuMunanus u
IUCCUMUIIALINSA — IBE
CTOPOHBI
MeTabomu3Ma. TUIbl
0oOMeHa BEILIECTB.

https://m.edso0.ru/863e8878



https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878

JlaGopaTtopHast pabota
«M3yuenune
KaTAIUTUYECKOU
AKTUBHOCTH
depmeHTOB (Ha
pUMepe aMUIIa3bl TN
KaTaJasbl)»

25

DepMEeHTaTUBHBIN
XapakTep peaxiuit
KJICTOYHOTO
MeTaboau3Ma.
JlaGopaTtopHast pabota
«3yuenue
(bepMeHTaTUBHOTO
pacLieIIeHUs
NepoKCcHIa BOJOpOIa B
PaCTUTENBHBIX U
YKUBOTHBIX KJIETKaX»

0.5

https://m.edsoo0.ru/863e89a4

26

benku-akTuBaTOpPHI U
OEIKN-UHTUOUTOPBI

https://m.edso0.ru/863e8c60

27

ABTOTpO(DHBIH THIT
oOMeHa BElIECTB

https://m.edso0.ru/863e8c60

28

dorocunTE3

https://m.edsoo.ru/863e8efe

29

XeMOCHHTE3.
JlaGoparophas pabora
«CpaBHeHMe
IpPOLIECCOB
dborocuHTE3a U
XEMOCHHTE3a»

0.5

https://m.edsoo.ru/863e8efe



https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe

30

AHa’poOHbBIC
Opranu3mbl. Buibl
OpO>KeHUS.
JlaGopaTtopHast pabota
«CpaBHeHUe
MPOLIECCOB OPOXKEHUS
U JIBIXQHUSD

https://m.edsoo.ru/863e8d78

31

AnpoOHbIe
OpraHU3MBbIL. DTaIbI
SHEPreTUIECKOro
oOMeHa

https://m.edsoo.ru/863e9214

32

OHeprus
MEMOpPaHHOTO
IpaJveHTa MPOTOHOB.
Cunte3 AT®: pabota
npoToHHON ATO-
CHHTa3bl

https://m.edsoo.ru/863e9214

33

Tpanckpunuus —
MaTpUYHBIA CUHTE3
PHK

https://m.edsoo.ru/863e9214

34

Peakun MaTpU4HOIro
CHHTEC3a

https://m.edsoo.ru/863e9214

35

Tpanciauus u eé
ATaIlbl

https://m.edsoo.ru/863e9214

36

KoaupoBanue
aMUHOKHCIIOT. Poutb
pubocom B OMOCUHTE3E
Oenka

https://m.edsoo.ru/863e9214

37

Opranu3zanys reHoma

https://m.edso0.ru/863e9336



https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

y IPOKapHoT U
JyKapuoT

38

MosnekyisipHbie
MEXaHU3MBI
AKCIIPECCUU TE€HOB Y
3yKapuoT

https://m.edso0.ru/863e9336

39

Bupycer —
HEKJIETOYHbIE (POPMBI
XKHU3HU U 00JIMraTHbIE
I1apPA3UTBHIL.
[TpakTnyeckas pabota
«Co3nanue Moaenu
BUpYyCa»

0.5

https://m.edso0.ru/863e9336

40

Bupycusle
3a00seBaHUs
YeJI0BEKa, )KUBOTHBIX,
pacTeHui

https://m.edso0.ru/863e9336

41

HanorexHosornu B
OWOJIOTUY U METUIINHE

https://m.edso0.ru/863e9336

42

JKn3HEHHBIH UK
KJIETKH

https://m.edsoo.ru/863ea20e

43

MartpuyHslii CUHTE3

JTHK

https://m.edsoo.ru/863ea20e

44

XPpOMOCOMBL.
JlaGoparopnas pabora
«M3y4enne XxpoMocoM
Ha FOTOBBIX
MHKpOTIperapaTax»

0.5

https://m.edso0.ru/863e9570



https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570

45

JleneHue KJIETKH —
MHUTO3

https://m.edsoo.ru/863e9cle

46

Tumnsl KIETOK.
Kapuoxkunes u
[IUTOKUHES.
JlaGopaTtopHnast pabota
«Habnronenne Muto3a
B KJIETKaX KOHYHKA
KOpeIKa jiyka (Ha
TOTOBBIX
MUKpOIIpernaparax)»

0.5

https://m.edso0.ru/863e99c6

47

Perymsiius
SKU3HEHHOTO IIUKJIa
KJIETOK

https://m.edso0.ru/863e99c6

48

Opl" AHHU3M KaK CIMHOC
Oeiaoe

https://m.edsoo.ru/863e9da4

49

TkaHu pacTeHHH.
JlaGoparopHas pabora
«3yueHue TkaHen
pacTeHui»

0.5

https://m.edso0.ru/863e9ed0

50

TkaH" )KUBOTHBIX K
YeNoBeKa.
JlaGopaTtopHast pabota
«3yueHue TkaHen
JKUBOTHBIX»

0.5

https://m.edso0.ru/863e9ed0

51

Opranbl. CUCTEMBI
OpraHoB.
JlaGopaTtopHast pabota
«3yueHne opraHoB

0.5

https://m.edsoo.ru/863e9fde



https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde

IBETKOBOI'O PaCTCHUA

52 Onopa Tena https://m.edsoo.ru/863e9cle
OpraHusMoB

53 Hpmeie https://m.eds00.ru/863ea5a6
OpraHU3MOB

54 [Tutanue opraHM3MOB https://m.edsoo.ru/863ea5a6
[Iutanue
ITIO3BOHOYHBIX

55 JKMBOTHBIX. https://m.edso0.ru/863ea6be
[InmeBapurensHas
CHCTEMa YeIoBeKa

56 JlpIxaHWE OpraHU3MOB https://m.edsoo.ru/863ea6be
[pixanue

57 MMO3BOHOYHBIX https://m.edso0.ru/863ea8bc
JKUBOTHBIX U YEJIOBEKA

58 Tpancniopt BetecTs y https://m.edso0.ru/863ea8bc
OpraHu3MOB
KpoBeHocHas cuctema

59 TTO3BOHOYHBIX https://m.edso0.ru/863ea48e
JKHNBOTHBIX 1 YCJIOBCKA

60 Bounenene y https://m.edsoo.ru/863ea48e
OpraHmu3MoOB

61 3amura y OpraHu3MoB https://m.edsoo.ru/863eac2c

62 MmmMyHHas cHCTeMa https://m.edsoo.ru/863eac2c
YeIIoBeKa
Paznpaxumocts u

63 peryismus y https://m.edsoo.ru/863ead44

OpraHu3MOB



https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44

64

I'ymopanbHas
perynsiuus u
SHIOKPUHHAS CHUCTEMa
JKUBOTHBIX U YeJIOBEKa

https://m.edsoo.ru/863ead44

65

®opMBbI pa3MHOKEHHUS
OpraHu3MOB

https://m.edsoo.ru/863eaea2

66

ITonoBoe
Pa3MHOKEHUE

https://m.edsoo.ru/863eafec

67

Meiios

https://m.edsoo.ru/863eafec

68

I'amerorenes.
O6pa3oBanue u
pa3BUTHE MOJIOBBIX
kJeTok. JlabopaTopHas
pabora «M3yuyenue
CTPOEHHUS MOJIOBbIX
KJIETOK Ha TOTOBBIX
MUKpOIpenaparax»

0.5

https://m.edsoo.ru/863eb10e

69

NunuBuayansHoE
pa3BUTHE OPraHU3MOB
— OHTOTEHE3

https://m.edsoo.ru/863eb10e

70

3akyaaKa OpraHoB U
TKaHEHN u3
3apOJBILIEBBIX
JIMCTKOB

https://m.edsoo.ru/863eb348

71

Poct u pazButue
KMBOTHBIX.
JlaGoparopnas pabora
«BrrsBcHME
IPU3HAKOB CXOZCTBA

0.5

https://m.edsoo.ru/863eb348



https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb348

3apoAbIlIeh
[MO3BOHOYHBIX
SKUBOTHBIX»

72

Pa3mHoxenue u
pa3BUTHE PACTECHUM.
JlaboparopHas paboTa
«CTpoeHue opraHoB
Pa3MHOKCHHS BBICIITHX
pacTeHui»

0.5

https://m.edsoo.ru/863eb348

73

Hcropus cTaHOBIICHUS
Y Pa3BUTHsI T€HETUKHU
KAaK HayKH

https://m.edsoo.ru/863eb46a

74

OcHOBHBIE TOHATHS
CUMBOJTBI T€HETHKH.
JlaGopaTtopHast pabota
«Jpo3oduna kak
00BEKT FreHETHUECKUX
HCCIIE0OBAHUIN»

0.5

https://m.edsoo.ru/863eb46a

75

3aKOHOMEPHOCTH
HacJe0BaHUs
TPU3HAKOB.
MonorubpugHoe
CKpeIIMBaHHE.
[TpakTrueckas pabora
"U3yuenue
PE3YJIbTaToB
MOHOTHOPUIHOTO
CKpELIUBAaHUS Y
npo3o¢pusr”

0.5

https://m.edsoo.ru/863eb46a



https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a

76

uTonoruyeckue
OCHOBBI
MOHOTUOPUIHOTO
CKpEIIMBaHUs

https://m.edsoo.ru/863eb46a

77

AHanuzupytoiiee
CKpEIIMBaHHE.
Henonnoe
JIOMHUHHPOBAHUE

https://m.edsoo.ru/863eb46a

78

JurubpuaHoe
CKpEIIMBaHHE.
[IpakTrueckas pabora
«M3yuenue
PE3yJIbTaTOB
TUTUOPUIHOTO
CKpEIIUBAaHUS Y
JPO30(OUITBD)

0.5

https://m.edsoo.ru/863eb5fa

79

Luronornyeckue
OCHOBBI IUTUOPUIHOTO
CKpELBaHMSI

https://m.edsoo.ru/863eb5fa

80

XpOMOCOMHaH TCOpHUA
HaCJICACTBEHHOCTH

https://m.edsoo.ru/863ebb5e

81

'eHeTnka noia

https://m.edsoo.ru/863ebb5e

82

I'erorun kax
[EJIOCTHAS CUCTEMA

https://m.edso0.ru/863ebb5e

83

I'enernueckuit
KOHTPOJIb Pa3BUTHUS
pacTeHU, )KUBOTHBIX
U YeJoBeKa

https://m.edso0.ru/863ebb5e



https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebb5e

84

I'enernueckuit
KOHTPOJIb pa3BUTHUSA
pacTeHui, KUBOTHBIX
Y YEJIOBEKa

https://m.edsoo.ru/863ebb5e

85

HU3menunBoCTH
MPU3HAKOB. Buabl
M3MEHYNBOCTH

https://m.edsoo.ru/863ebd16

86

CuoeruieHHoe
HacjeI0BaHue
MIPU3HAKOB

https://m.edsoo.ru/863ebd16

87

MomudukarmonHas
W3MEHYUBOCTD

https://m.edsoo.ru/863ebd16

88

Bapuaunonsslii psia u

BapuannMoOHHasA KpuBas.

JlaGoparopHas paboTa
«Mccnenosanne
3aKOHOMEPHOCTEN

MO (PUKATUTOHHOMN
M3MEHYHBOCTH.
IToctpoenue
BapHallMOHHOIO psizia
Y BApUALIMOHHOMN
KpUBOI»

0.5

https://m.edsoo.ru/863ebd16

89

I'eHoTHIIMUECKas
W3MEHYNBOCTb.
KomMOunarusHas
W3MEHYNBOCTD

https://m.edsoo.ru/863ebale

90

MyrauyroHHas
WU3MEHYNBOCTb.

0.5

https://m.edsoo.ru/863ebale



https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e
https://m.edsoo.ru/863eba1e

[TpakTnyeckas pabota
«Myranuu y
npo3oduis (Ha
TOTOBBIX
MUKpOIIpEnaparax)»

91

3aKOHOMEPHOCTH
MYTaI[IOHHOTO
npoiiecca.
OnureHeTuKa u
SMUTEHOMHKA

https://m.edsoo.ru/863ebale

92

I'eHeTHKa yeaOBEKA.
[IpakTuyeckas paboTa
«CocTaBiieHue U
aHaJIA3 POJOCIOBHOM»

0.5

https://m.edso0.ru/863e6122

https://m.edsoo.ru/863e632a

93

Mertonpl
MEJIUIITHCKOM
T€HETUKU

https://m.edso0.ru/863e6122

94

3Hauenue
MEJIUITMHCKOMN
TeHETHKHU B
MPEIOTBPALICHUH U
JICUEHUH
T€HETUYECKUX
3a0071€BaHN YeIOBEKa

https://m.edso0.ru/863e6122

95

OCHOBHBIE IOHSTHS
CEJICKIIHH.
JlaGoparophas pabora
«3yuenue copToB
KYJIbTYPHBIX PACTEHUN

0.5

https://m.edso0.ru/863e6564



https://m.edsoo.ru/863eba1e
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564

Y IOPOJ JOMAIITHUX
JKUBOTHBIX)

96

MeTtoapl
CEJIEKIIMOHHON
paboThLI.
JlaboparopHas paboTa
«M3yueHue MeTo0B
CEJICKIIH PACTEHUI

0.5

https://m.edsoo.ru/863e674e

97

JlocTrmxkeHus
CEJIEKIIMM PacTEHUM U
YKUBOTHBIX.
[IpakTrueckas pabora
«IIpuBuBKa pacTCHUI»

https://m.edsoo.ru/863e674e

98

CoxpaneHue,
U3y4eHHEe U
UCTIONIb30BaHUE
TEHETHYECKHUX
pecypcoB

https://m.edsoo0.ru/863e6b72

99

buortexHomorns Kak
HayKa U OTpacilb
TIPOM3BOJICTBA.
[MpakTuueckas padora
«M3yuenune o0bEeKTOB
OMOTEXHOJIOTHI»

0.5

https://m.edsoo.ru/863e6b72

100

OCHOBHEIC
HaIpaBJICHUS
CHUHTETHYSCKON
onoIoruu

https://m.edso00.ru/863e6870

101

XpOMOCOMHas U

https://m.edso0.ru/863e6870



https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870

TCHHAaA MHXCHEPUA

102 Mesmuiicice 1 https://m.eds00.ru/863e6870
OMOTEXHOJIOTUU
Pe3epBHbIil ypok.
IToBTOpEHUE,

103 00o00meHue, 1
cHUCTEeMaTU3aIus
3HaHUH

104 1

OBUIEE KOJIMYECTBO 104 135

YACOB I10 ITPOI'PAMME



https://m.edsoo.ru/863e6870

11 KIIACC

Kosaun4vecTBO 4acoB DJIeKTPOHHBbIE
Ne Hara uudpoBbie
Tema ypoka Konrpoabnsie | IlpakTnyeckue
n/n Bcero u3ydyeHusi | oOpa3oBaTesibHbIE
padoThI padoThI
pecypchbl

1 OpomonronHas teopus Y. Jlapsuna 1 https://m.edsoo.ru/863ea20e

2 JBIDKyIIHE CHTbI JBOMOLIH BHAOB 1 https://m.edsoo.ru/863ea20e
o Y. /lapsuny
Bbopn0a 3a cymecrBoBanue,

3 €CTECTBEHHbBIN U UCKYCCTBEHHBII 1 https://m.edsoo.ru/863e9cle
oToop
®o OBaHUE CUHTETUYECKOH

4 PMHPOBATINE CHHTETHRECKOM 1 https://m.edsoo.ru/863e9cle
TEOPHUH IBOJIIOLINU

5 DTAIIbI SBOIIOUHOHHOTO MPOLECCa: 1 https://m.edsoo.ru/863e9cle
MHUKPO3BOIIOLHUS U MAKPOIBOJIIOIUS
I _

6 OIS == SICMeHTapaat 1 https://m.eds00.ru/863e99c6
€AMHUIIA DBOJIIOITUI
3aKOH reHETUYECKOTO PABHOBECHSI
JUx. Xapnu, B. Baiin6epra.

7 JlaGopatopHnas pabora «BbisiBiIeHUE 1 0.5 https://m.edso0.ru/863e99c6
W3MEHYMBOCTH Y 0COOEH 0THOTO
BUJIA»

8 DneMeHTapHbIe (PaKTOPHI IBOTOIUN 1 https://m.edsoo.ru/863e9da4
€] .0

9 $ibexr ocuoparess. ekt 1 https://m.edsoo.ru/863e9da4
OYTBIJIOUHOTO TOPJIBIIIKA
M N i

10 HTPALIHH. YSOIALHH HOHYTAHH 1 https://m.edso0.ru/863e9ed0

reorpaduyeckas, OnoJIorudecKas



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0

11

EcrecTBennblii oTO0p —
HAIMPAaBIIAIOMUN (PaKTOP IBOIIOLUN

https://m.edsoo.ru/863e9ed0

12

[TonoBoti oT6op

https://m.edso0.ru/863e9fde

13

[TprucnocoOIeHHOCTh OPraHU3MOB KaK
pe3yJIbTaT MUKPOIBOJIIOLIMH.
JlaGopaTopHas paboTta «3ydeHue
apoMop(h030B 1 UANOATANTALINNA Y
pacTEeHU U KUBOTHBIX)»

0.5

https://m.edso0.ru/863e9fde

14

[Tpumeps! puciocodIeHNi y
OpraHu3MOB: MOP(OJIOTUUECKHUE,
bu3roNIOrnUecKre, OHOXUMHUICCKUE,
noBenieHueckue. JlabopatopHas
pabota «IIpucrocobneHus
OPraHM3MOB M HX OTHOCHTEIIbHAS
11e71eco000pa3HOCTh)

0.5

https://m.edso0.ru/863e9fde

15

Bup, ero xpurepuu u CTpykTypa.
JlabopaTtopHas pabora «CpaBHEHHE
BUJIOB IO MOP(OJIOTUIECKOMY
KPUTEPHIO»

0.5

https://m.edso0.ru/863e9cle

16

Crpykrypa Bujia

https://m.edso0.ru/863e9cle

17

Bunoobpa3oBanue Kak pe3yabTar
MHUKPOIBOJIOLUU

https://m.edsoo.ru/863e9cle

18

CBs13b MUKPODBOJIFOLIUY U
SMUAEMHOIOTHI

https://m.edsoo0.ru/863ea5a6

19

MakposBoronus.
ITameoHTOJIOTHYECKHE METOIBI
W3Yy4YEeHUs FBOJIOLUN

https://m.edsoo0.ru/863ea5a6

20

buoreorpaduueckre MeTo b1

https://m.edsoo.ru/863eabbe



https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be

HU3YUYCHHUS DBOJIIOINHN

OMOpPHUOIOrHYECKHUE U CPABHUTEIIBHO-

21 MOP(OJIOTHIECKUE METOAbI H3YUCHHS https://m.edsoo.ru/863ea6be
3BOJIFOLIUA
MouteKynsipHO-T€eHETUYECKUE,

22 OMOXMMHYECKUE U MAaTEMATUYECKIE https://m.edsoo.ru/863eabbe
METO/bl U3YUYEHUS IBOTIOIIUN

23 OO01mure 3aKOHOMEPHOCTH 3BOJTIOIHN https://m.edsoo.ru/863ea8bc
AnanTuBHas pagaanusl.

24 a pajuarn https://m.edsoo.ru/863ea8bc
HepaBHOMEpHOCTH TEMITOB SBOJIFOITUN
Hay4ubie rurioTe3sl IIPOUCX 0K IEHUI

25 i p A https://m.eds00.ru/863ea48e
JKA3HU Ha 3emie

OHAVYHEIE IIPEICTABICHUS O

26 Hlouayu pedl https://m.edso00.ru/863ea48e
3apOKICHUH KU3HU
OCHOBHBIE dTaITbl HEOPTaHUYECKOH

27 p https://m.edso00.ru/863ea5a6
SBOJIIOLIUHA

28 ['unotessl 3apoxKACHUS KU3HU https://m.edso00.ru/863ea5a6
Ucropus 3emnu 1 MeToas! €€
n3yyeHus. JlaboparopHas padora

29 yi patop p 0.5 https://m.edso00.ru/863ea5a6
«M3ydeHne u onucaHue UCKOMAeMbIX
OCTaTKOB JIPEBHHUX OPTaHU3MOB)
Hauan € dTanbl opra €CKo

30 HATIBHBIC STATIBI OPTAHHHCCKOU https://m.edsoo.ru/863eabbe
SBOJIIOLIUHA

31 OBONIOIUSA yKapuoT https://m.edsoo.ru/863ea6be
OCHOBHBIE 3TAIIbI YBOJIFOIIAN

aCTUTENLHOT0 Mupa. [IpakTrueckas
32 p p P 0.5 https://m.edsoo.ru/863ea8bc

pabota «3ydenne ocoOeHHOCTEH
CTPOCHHS PACTCHUHN Pa3HBIX OT/ICIOB



https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc

OCHOBHBIC ATaIIbI OBOJJIOLIMH

33 https://m.edsoo.ru/863ea8bc
YKUBOTHOTO MUpPa
DBoJttonus KUBOTHBIX. [[pakTrueckas

34 paborta «3ydenne ocoOeHHOCTEH 0.5 https://m.edsoo.ru/863ea8bc
CTPOCHHUS MMO3BOHOYHBIX KUBOTHBIX )
PasButue xu3Hu Ha 3eMIIe 10 dpaM U

35 p https://m.edso00.ru/863ea48e
neproam
MaccoBble BBIMUPAHUSI —

36 P https://m.edso00.ru/863ea48e
SKOJIOTNYCCKHUC KpI/ISI/ICI)I HpOHIJIOFO
CoBpEeMEHHBII DKOJIOTNYECKUH

37 P https://m.edso00.ru/863eac2c
KPHU3HUC, €ro 0COOEHHOCTH
CoBpeMeHHas cucTemMa

38 P https://m.edsoo.ru/863eac2c
OpPraHUYECKOTO MHpa
OCHOBHBIE CUCTEMATHUYECKUE Bl

39 Py https://m.edsoo.ru/863ead44
OpraHu3MoOB

40 AHTpONOJIOTHSI — HAyKa O YEJIOBEKE https://m.edsoo.ru/863eac2c
PazButne npeacrasiaeHuii o

41 pea https://m.edso00.ru/863eaca?
MIPOUCXOXKICHUH YEIIOBEKA
MecTo 4yenoBeKa B CHCTEME
opranmdeckoro mupa. Jlaboparopuas

42 pabota «M3ydyenue ocobeHHOCTEN 0.5 https://m.edsoo.ru/863eaea2
CTPOCHHUS CKeJIeTa YeJIOBEKa,
CBs3aHHBIX C HpSIMOXO)K}ICHI/IeM»

43 JIBHOKYIIIE CHJTBI aHTPOIIOT€HE3a https://m.edsoo.ru/863eaea2
CooTHoIIeHNE OMOJIOTHYECKUX U

44 COLIMATILHBIX (PAaKTOPOB B https://m.edsoo.ru/863eafec
aHTPOIIOTEHE3e

45 OCHOBHBIE CTaJIUX AaHTPOTIOTEHE3a https://m.edsoo.ru/863eafec



https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eafec

46

Ilaneorenernka u majaeoreHOMHUKA

https://m.edso0.ru/863eb10e

47

9BOJ'II-OI_[I/I5[ COBpPEMEHHOI'O YCJIOBEKA

https://m.edso0.ru/863eb10e

48

Yenoseueckue pacel. [Ipakrnyeckas
pabota «3yueHune IKOIOTUIECKUX
aJlanTauii 4YeJI0BeKay

0.5

https://m.edsoo0.ru/863eb10e

49

MexaucCIuIIMHAPHBIC METOIbI
AHTPOMOJIOTUHU

https://m.edsoo0.ru/863eb10e

50

3apoxaeHUE U Pa3BUTHE IKOJIOTUN

https://m.edsoo.ru/863eafec

51

Mertoapl 3kosiorun. JlaboparopHas
pabota «/3ydeHre METOI0B
3KOJIOTUYECKHUX UCCIIEIOBAHUI

0.5

https://m.edsoo.ru/863eafec

52

3HadeHne DKOJIOTHYECKNX 3HAHUHN IS
YyeoBeKa

https://m.edsoo.ru/863eafec

53

DKosornyeckue GpakTopsl

https://m.edso0.ru/863eb10e

54

Abunotnueckue pakropsl. CBET Kak
9KOJIOTMUECKU (aKTop.
JlaGopaTopHnas pabota «BbIsiBiIeHuE
PUCTIOCOOTIEHUH OPraHU3MOB K
BIIUSTHUIO CBETa»

0.5

https://m.edso0.ru/863eb10e

55

AbuoTtnueckue HhakTopsbl.
Temmeparypa Kak 3KOJIOTHUECKUI
(dakTop. JlaboparopHas pabora
«BolisBEHUE TPUCTIOCOOTEHUH
OpPTraHU3MOB K BIUSHUIO
TeMIepaTypb»

0.5

https://m.edso0.ru/863eb10e

56

Abuortnueckue GpakTopsl. BiaxHocTh
KaK KOJOTUYECKHUIA (pakTop.
JlabopaTopHas pabota

0.5

https://m.edso0.ru/863eb10e



https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb10e

«AHaTOMHYECKHE OCOOEHHOCTH
paCTCHI/Iﬁ M3 pasHbIX MECT 00UTaHM»

57 Cpenpl 00MTaHUST OPraHU3MOB 1 https://m.edsoo.ru/863eb46a

58 Bbuonorudeckue puTMbl 1 https://m.edsoo.ru/863eb46a

59 JKuznenusie popMbl OpraHu3MoOB 1 https://m.edsoo.ru/863eb46a

60 buotnueckue pakTopsl 1 https://m.edsoo.ru/863eb348
3HauyeHre OUOTHYECKUX

61 B3aUMOJCICTBUI 1715 CYIIECTBOBAHUS 1 https://m.edsoo.ru/863eb348
OpPTaHU3MOB B CpeJie OOUTaHHS

62 DKOTIOTHYCCKHE XapaAKTEPHCTHKN 1 https://m.edso0.ru/863eb46a
IomyJaurun
OCHOBHBIE TIOKA3aTEeIIH MO YJISIHH:

63 YUCJICHHOCTb, TNIOTHOCTH, BO3pacTHAas 1 https://m.edso0.ru/863eb46a
Y TIOJIOBAs CTPYKTYpa
OCHOBHBIG IMOKa3aTCJIn MONYJIANUN:

64 POXKIAAEMOCTD, IPUPOCT, TEMIT POCTA, 1 https://m.edsoo.ru/863eb46a
CMCPTHOCTH, MUI'PALIUA

65 DKOTOrHYECKas CTPYKTYPa 1 https://m.edso0.ru/863eb5fa
TIOMYJISIIIAA

66 JlHaMHIa TOTY AL 1 €€ 1 https://m.edsoo.ru/863eb5fa
peryuamnus

67 KpuBeie pocta aHCieHROCTH 1 https://m.edsoo.ru/863ebb5e
nonyssiiuu. KpuBbie BEDKUBaHUS
OKonoruyuecKkas HHAIIA BHA.

68 JlaGopatopras padota . 1 0.5 https://m.edsoo.ru/863ebb5e
«[IpucrnocoOeHNs CeMSH pacTeHUH K
paccecHuIO

69 Bun xak cucrema momynsiuii 1 https://m.edsoo.ru/863ebb5e
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3aKOHOMEPHOCTH MOBEICHUS U

70 _ https://m.eds00.ru/863ebd16
MUTpAIUi )KUBOTHBIX

71 Coobuiectso opraiH3MoB — https://m.edso0.ru/863ebd16
OHMOIICHO3

72 DKocucTema Kak OTKpbITasi CUCTEMA https://m.edsoo.ru/863ebd16

73 KpyroBoport BelecTB v OTOK https://m.eds00.ru/863e6122
SHEPIHH B SKOCUCTEME https://m.edso0.ru/863e632a

74 OCHOBHBIC IOKA3aTEIH YKOCHUCTEMBI https://m.eds0o.u/863e6122

https://m.edso0.ru/863e632a

75 DKOJIOTH4YECKHE MUPaMUIbI https://m.edso0.ru/863e6122

76 W3meHneHus coo0111ecTB — CYKIIECCHH https://m.eds00.ru/863e6122
[IpupoHbIE SKOCUCTEMBI.

77 DKOCUCTEMBI 03€p U PEK. https://m.edso0.ru/863e6564
DKocucTeMbl MOpEN 1 OKEaHOB
[IpupoIHBIE SKOCUCTEMBL.

78 DKOCHUCTEMBI TYHP, JIECOB, CTETICH, https://m.edso00.ru/863e6564
MTyCTBIHb

79 AHTPOIOT€HHbIE IKOCUCTEMBI https://m.edso0.ru/863e674e
Ypboakocucremsl. [IpakTuueckas

80 pabora «3y4yeHue u onucaHme 0.5 https://m.edso0.ru/863e674e
ypOOIKOCHUCTEMBI
3aKOHOMEPHOCTH (POPMHUPOBAHUS

81 OCHOBHBIX B3aUMO/ICUCTBUIN https://m.edso0.ru/863e6b72
OpPTaHU3MOB B 9KOCHCTEMax
MexaHU3MBI BO3JEHCTBHUSI

82 SATPASHEHHH PASHBIX THIOB Ha https://m.edso0.ru/863e6b72

cyOOpraHu3MeHHOM, OPTaHU3MEHHOM,
MIOIYJISALIUOHHOM U 9KOCUCTEMHOM
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YPOBHSIX

buocdepa — obmieranerapHas

83 https://m.edso0.ru/863ebb5
000J104Ka 3eMiIn

84 Yuenne B. . Beprazckoro o https://m.edso0.ru/863ebb5
ounochepe
3

85 AKOHOMEPHOCTH CYIIECTBOBANHA https://m.edso0.ru/863ebd16
onochepsr

86 Kpyrosoporst petuects u https://m.edso0.ru/863ebd16
6HOFGOXI/IMI/I'~I€CKI/IC ITUKJIbI

§ .

87 3onanbrocts Guocepet. Ocosmbe https://m.edso0.ru/863ebd16
OMOMBI CyIIN

88 YcroitunBocTh 6uochepsr https://m.edsoo.ru/863ebale

89 IKOJIOTHHICCKHE KPH3HCHI 1 HX https://m.edsoo.ru/863ebale
HpI/I'-II/IHI)I

90 BosneticTBue denoBeka Ha bnocdepy https://m.edsoo.ru/863ebale

91 AHTPOHOFGHHVOC BOSHGHCTBVHG Ha https://m.edsoo.ru/863ebale
pacTUTENLHBIN U YKUBOTHBIH MHUP

92 Oxpana npupoabl https://m.edsoo.ru/863ebale

93 OCHOBHBIC PHHIIHITEL YCTOHIHBOrO https://m.edsoo0.ru/863eb5fa
Pa3BUTHSI YEIIOBEUESCTBA U TIPUPOJIBI
ParmoHanbsHOE MPUPOIOTIONIE30BaHUE

94 Y COXpaHEHHE OMOJIOTHYECKOTO https://m.edsoo.ru/863eb5fa
pazHooOpasus 3eminu
O0o001eHue Mo TeMe

95 . https://m.edso00.ru/863e9cle
«MUKPOABOJIOIHS U €€ Pe3yIbTaThD)

96 Obobmerue mo Teme https://m.eds00.ru/863e9cle

«Maxkpo3Boronys U €€ pe3yabTaTbD»
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O060011EeH e 10 TEME

97 «IIpoucxoxaeHre u pa3BUTHE KU3HU 1 https://m.edsoo.ru/863ea5a6
Ha 3eMiie»
O00011IeHIE 10 TEME

98 «[IpoucxoxaeHue yeaoBeKa — 1 https://m.edsoo.ru/863eac2c
AHTPOIIOTEHE3)
O0001menue Mo TeMe «DKOIIOTHS —

99 HayKa O B3aMMOOTHOIICHHUSIX 1 https://m.edsoo.ru/863eafec
OpPTraHUu3MOB»
00600 (@)

100 ODICHHIE L0 TEME (CIPTAHMbL 1 1 https://m.edsoo.ru/863eb46a
cpezia OOUTaHMS

101 O6obmerue no TeMue «Jxonorma 1 https://m.edso0.ru/863eb46a
BUJIOB U TOMYJISLIUAN

B _

102 Obobmerme no Teme «buochepa 1 https://m.edsoo.ru/863ebb5e

riao0aibHast DKOCUCTEMAY
OBHIEE KOJIMYECTBO HACOB I1O 102 75

[TPOIT'PAMME
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IMPOBEPAEMBIE HA EI'D 110 BUOJIOI'MU TPEBOBAHUS K
PE3YJbBTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJIbHOM
ITPOT'PAMMBI CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

Kon
NpoBEpPSIEMOro
TpeOOBaHUSA

IIpoBepsiemble TPeOOBaHUS K NMPeJIMETHBIM Pe3yJbTATaM 0CBOECHUS
OCHOBHO# 00pa30BaTe/IbHOI MPOrpaMMbl CpeHero 001ero
o0pa3oBaHus

CdopMupoBaHHOCTb 3HAHUW O MECTE M POJU OWOJIOTMH B CUCTEME
€CTECTBEHHBIX HayK, B dbopMUpOBaHUU COBPEMEHHO
€CTECTBEHHOHAYYHON KapTUHBI MUPA, B TIO3HAHUU 3aKOHOB MPUPOJIBI U
pEIIeHUH KU3HEHHO BaYKHBIX COLIMAIBHO-ITHUYECKHUX, IKOHOMUYECKHX,
HKOJIOTMUYECKUX MPOOIIEeM YeTTOBEUECTBa, a TAKXKE B PEIIEHUH BOIIPOCOB
paIoOHAIBHOTO MIPUPOIONIONB30BaHuUs, B (DOPMUPOBAHUN [IEHHOCTHOTO
OTHOIIICHUS K TIPUPOJE, OOIIECTBY, YEIOBEKY; O BKJIAJAE POCCUMCKUX U

3ap}I6e)KHLIX y‘IéHHX — OHOJIOrOB B pa3BUTHUC OHOIOruH

Bnanenue cucremoil 3HaHMMI 00 OCHOBHBIX METOAAaX HAYYHOI'O
MO3HAHUS, UCIIONB3YEMBIX B OHOJOTMYECKHX HCCIETOBAHMIX MKUBBIX
O00BEKTOB M 3KOCHCTEM (ONHCaHHE, M3MEpeHHe, IpOBe/EeHHUE
HaOroIeHni); crmocob0aMu BBIABICHMS M OLIGHKM AHTPONOTEHHBIX
W3MEHEHUH B PUPOJE.

YMeHue BbIBUTaTh TUIOTE3bl, IPOBEPSITh UX SKCIEPUMEHTAIbHBIMU
cpeacTBaMu, (OpMyIHpys 1ellb UCCIEIOBaHUS, aHAIU3UPOBAThH
MIOJIy4YE€HHBIE PE3YJIbTAThl U A€JaTh BHIBOBI.

BhisiBiaeHHE 3aBUCHUMOCTHM MEXIY HCCIEIyeMbIMU BEJIWYHMHAMH,
00BsICHEHHUE TOJIyUYEHHBIX Pe3yIbTaTOB U (HOPMYIUPOBAHHUE BBIBOJIOB C

HCIOJIb30BAHHUEM HAYUHBIX HOHHTHﬁ, Teopnﬁ 1 3aKOHOB

YMeHue BIageTh CHCTEMOM OWOIIOTMYECKMX 3HaHW, KOTopas
BKJIFOUAET: OCHOBOIIOJIATAIONINE OMOJOTUYECKHE TEPMHUHBI M TOHSITHS
(>KU3HB, KJIETKa, TKaHb, OpPTaH, OPTaHU3M, BUJI, IOMYJISAINS, SKOCHCTEMA,
ouoreHo3, bnocdepa; MmeTaboIN3M, TOMEOCTa3, KIIETOYHBIA HMMYHHTET,
OouocuHTe3 Oemnka, OWOMOIMMEpHI, AUCKPETHOCTh, CaMOPETYIISIIHS,
CaMOBOCITPOU3BE/ICHUE, HACIIE/ICTBEHHOCTD, W3MEHUYHMBOCTb,
HYHEPTO3aBUCUMOCTH, POCT B Pa3BUTHE);

Ouonoruueckue TeopuM: kierouyHas Tteopuss 1. IlIBamna, M.
[Ineitnena, P. BupxoBa; KiIOHaIbHO-CEIEKTUBHOrO MMMyHHTeTa [I.
Opnux, M1.1. MeuHunkoBa, XpOMOCOMHasi TEOpUs HacleacTBeHHOCTH T.
Moprana, 3akoH 3apojnbimeBoro cxoactBa K. bapa, spomrornmoHHas

teopusa Y. JlapBuHA, CHHTETHYECKas TEOpHUs DBOJIOLUU, TEOPHUS




antpornoreHeza Y. Jlapsuna; Teopus 6moreoreno3a B.H. Cykauépa;
yuenre H.W. BaBunoBa o meHTpax MHOrooOpasust ¥ MPOUCXOXKICHHS
KylIbTYpHbIX pactenuit, yudenue A.H. CeBepuoBa o0 nyrax u
HaIpaBJIeHUsAX dBoJtoIMH, yaeHue B.U. Bepnanackoro — o 6uocdepe);
3aKOHBI (€IMHO00pa3us MOTOMKOB MIEPBOTO MMOKOJICHUS, paCIIeIIICHUS
MPU3HAKOB, HE3ABUCUMOI0 HACIEIOBAaHUS IpU3HAKoB I'. Menneins;
CLEIJICHHOTO HAacJIeIOBaHUs MPU3HAKOB M HAPYIICHUS CLETUICHUS
reHoB T. MopraHa; TrOMOJIOTMUECKHUX PSJIOB B HACJIEICTBEHHOM
m3meHunBoctn H.M. BaBunoBa; renermyeckoro pasHoBecus JIx.
Xapmu u B. Baiiabepra; 3apoxemmeBoro cxoactBa K. bopa;
ouorenernyeckuii 3akoH J. ['ekkens, ©. Mrosuiepa);

MPUHIIMIIBI (YUCTOTHI TAMET, KOMILIEMEHTApHOCTH);

npaswia (Munumyma FO. Jlubuxa, sKonoruyeckoil mupamuabl 4uced,
OMOMAacChl M DHEPTHUH);

runote3bl (koauepBaTHod A.W. Omnapuna, mepBuyHOro OynboHa J[XK.

Xongeiina, mukpocdep C. dokca, pudozuma T. Uek)

YMmenue peuiatb IMMOMCKOBBIC OHOJIOTHYECKHUE 3aJa4H, BbIABIIATDH
MMPUINHHO-CIICACTBCHHLIC CBsA3HU MCKIY HCCIICAYyCMbIMHA
OMOJIOTMYEeCKUMU O6’B€KTaMI/I, nponeccamMun W SABJICHUAMHU, [OCJIATh
BBIBOJIbI U IPOTHO3BI HA OCHOBAHUH ITOJTYUCHHBIX PE3YJIbTATOB,

COCTAaBJIATHL TCHOTUIIMYCCKHUEC CXEMbI CKPCUIMBAHUSA JIS pa3HbIX THUIIOB
HACJICOJOBaHUA MMPHU3HAKOB Y OPraHu3MOB, COCTABJIATE CXCMbI IIEPEHOCA

BCHICCTB U DHECPIruu B SKOCUCTEMAX (HGHI/I IIUTaHusA, ITUIICBBIC CeTI/I)

VYMeHue yCTaHaBIMBATh  B3aUMOCBSI3M  MEXJAYy CTPOCHHEM H
(GYHKLIMSAMU: OPraHOWIOB, KJIETOK pa3HbIX TKaHeW, oOpraHamu H
CHCTEeMaMH OpraHOB y pAacTeHWH, >KUBOTHBIX M YEJIOBEKa; MEXIY
sTaraMu OOMEHa BEUIECTB; ATAallaMH KJIETOYHOTO IMKIIA U )KU3HEHHBIX
IIUKJIOB OPraHU3MOB; TallaMyd SMOPHUOHAIBHOTO PAa3BUTHUS; T€HOTHUIIOM
U ¢eHotunom, ¢eHotunoM U (pakTOpaMu cpenbl  OOUTaHMS,
IpOLECCaMH  JBOJIIOLUM;  JIBIDKYIIMMH CHJIAMH ~ aHTPOIIOTEHE3a;
KOMITOHEHTaMHU Pa3IMYHBIX SKOCHCTEM W TMPHCIOCOOJICHUSIMU K HUM

OpraHu3smMoB

VYmMmenue BBIJIC/IATE CYHICCTBCHHBIC ITPU3HAKU!

CTPOEHHS BHPYCOB, KJIIETOK MPOKAPUOT U IYKAPHUOT; OJHOKIETOUYHBIX U
MHOTOKJIETOYHBIX OPTraHW3MOB, BHUJOB, OMOTEOIIEHO30B, PKOCHCTEM U
onocdepbl; CTpOEHUS OPraHOB W CHCTEM OpPraHOB pacTEHUH,
’KHBOTHBIX, YEIIOBEKA; MPOIIECCOB JKU3HEACSITEIbHOCTH, MPOTEKAIOIINX

B OpraHu3smax paCTCHHﬁ, JKHUBOTHBIX W YCJIIOBCKA, OMOJIOTHYECKUX




mporeccoB: oOMeHa BemecTB (Merabonm3M), HWHPOpPMAMH |
IpEeBpaleHHs] SHEPTUH, OpOKEHUs, aBTOTPOPHOTO U TeTepOTPOPHOTrO
TUIIOB THUTaHUS, (POTOCHMHTE3a W XEMOCHHTE3a, MHTO3a, Meio3a,
raMeToreHes3a, 5SMOpUOreHe3a, MOCTAIMOPHOHAJIBHOIO  Pa3BUTHA,
pPasMHOXKEHHUs, UHIAUBHUYaIbHOTO Pa3BUTHs OpraHu3Ma (OHTOIEHE3a),
B3aUMOJCUCTBUSL T'€HOB, TIE€TEPO3UCA; JEUCTBUM HCKYCCTBEHHOIO
oTOOpa, CTAaOWIM3UPYIOUIETO, JIBIXKYIIETO UM Pa3pbIBAIOIIETO
€CTECTBEHHOTO OTOOpa; aJJIONAaTPUYECKOr0 M CHUMIATPUYECKOro
BUJ000Pa30BaHus; BIMSAHUSA JBUXKYIIUX CHJI 3BOJIFOLIUU HA FEeHO(POH]
HOMYJISIUK;, MPHUCIIOCOOICHHOCTH OPraHU3MOB K cpeie OOHWTaHus,
YyepeZ0BaHUs HAIPaBICHUN HBOJIIOLMM;, KPYroBOpOTa BEILECTB U

IIOTOKA OHCPIruu B SKOCUCTEMAX

CdopMUpOBaHHOCTh YMEHHUS BBIICTATh CYIMIECTBEHHBIC IPU3HAKH
BUPYCOB, KJIETOK TMPOKAPUOT W DYKAPUOT; OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX OPraHU3MOB, BUJOB, OMOTEOIICHO30B U IKOCHUCTEM;
0COOCHHOCTH MPOIleCCOB 0OMEHa BEIIECTB U MPEBPAICHHs SHEPTUU B
KIIeTKe, (OTOCUHTE3a, IUIACTHYECKOTO W DHEPreTHYECKOTo OOMeHa,
XEMOCHHTE3a, MMHTO3a, MeEH03a, OIUIOJOTBOPEHUS, Pa3BUTHS U
pPa3MHOXKEHHUS, WHIMBUIYaIbHOTO PAa3BUTHUSI OpraHuW3Ma (OHTOTeHe3a),
O0pbOBI 32 CyIIIECTBOBaHHE, €CTECTBEHHOTO 0TOOPa, BUI000Pa30BaHMs,
MPUCTIOCOOJICHHOCTH OPTaHM3MOB K Cpelle OOWTaHus, BIUSHUS
KOMITOHEHTOB HKOCHCTEM, aHTPOMOTEHHBIX U3MEHEHH B SKOCHCTEMAaxX
CBOEH MECTHOCTH, KpyrOBOPOTa BEILIECTB W NPEBPAILECHUS SHEPTHH B

ounochepe

VYmeHne HCIIOJIb30BaTh COOTBETCTBYIOIIINE apryMeHTHlI,
OMOJIOTUYECKYI0 TEPMHUHOJOTMIO M CHUMBOJIMKY Ui JIOKa3aTeIbCTBA
POJICTBA OPraHMW3MOB Pa3HbIX CUCTEMATUYECKUX TPYII; B3aWMOCBS3U
OpraHU3MOB M Cpelbl OOWTaHHWS; E€AMHCTBA YEJIOBEUYECKHX pac;
HE0O0XO0AMMOCTH 3JI0pOBOT0 00pasa *KHM3HH, COXpaHEHUsI pa3HO0Opa3us
BUJOB U DKOCHCTEM KakK YCIOBHUS COCYILIECTBOBaHMS MHPUPOABI U

YEJI0BCUYCCTBaA

YMeHHne KpUTHYECKH OIleHUBaTh WHGOPMAIMIO OHOJOTHYECKOTO
COJICpP)KaHUsS, MHTEPIPETUPOBATh ITHUYECKUE ACIEKTHl COBPEMEHHBIX
UCCIIeIOBaHW B~ OWONOTHMH,  MEIUIMHE,  OWOTEXHOJIOTHH;
paccMaTpuBaTh riodanbHbIC IKOJIOTHUECKUE poOIeMbI
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOIICHHIO K HUM COOCTBEHHYIO

IO3UN IO




INEPEYEHDb 2JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMBIX HA EI'D
1O BUOJIOI'MHA

Kon

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAHUSA

buonorus kak Hayka. JKuBble CUCTEMBI U UX U3YYCHHUE

11

CoBpeMeHHass OMOJOTHSI — KOMIUIGKCHAs Hayka. bBHOJOrMuYecKue Hayku u
u3ydaemble MMH TpoOieMbl. DyHIaMeHTAIbHbIC, MPUKIATHBIE W ITOMCKOBBIC
HAy4YHBIC UCCIICIOBAaHUS B OMOJIOTHH.

3HayeHne OWOJIOTUM B (OPMHPOBAHWU COBPEMEHHOW €CTECTBEHHO-HAYYHOMH
KapTuHbl Mupa. [Ipodeccun, cBsizaHHbIE ¢ Ouoyiorveld. 3HAUeHHE OWOJIOTHH B
MPAKTUYECKON JICATCIILHOCTH YEJIOBEKA: MEIUIIMHE, CEIbCKOM XO3SIHCTBE,

IIPOMBIIIIICHHOCTH, OXpPAaHC IIPUPOIbI

1.2

JXKuBble cCUCTEMBI Kak TpeAMeT u3ydeHus: Ouosnoruu. CBOWCTBA JKUBBIX CHUCTEM:
€IMHCTBO XUMHYECKOTO COCTaBa, JUCKPETHOCTh M IEIOCTHOCTh, CIOXKHOCTh H
YIIOPSITIOYEHHOCTh CTPYKTYDHI, OTKPBITOCTb, caMoOopraHu3aIus,
CaMOBOCITPOU3BE/ICHUE, Pa3IPAKUMOCTh, U3MECHUNBOCTH, POCT U Pa3BUTHE.

YpoBHU OpraHHU3alMH >KUBBIX CHUCTEM: MOJEKYISPHBIA, KICTOYHBIA, TKAHEBBIMH,
OpraHU3MEeHHBIH, MOMYJISIIUOHHO-BUIOBOM, 9KOCHCTEMHBIN
(buoreonieHoTuueckuii), OmocdepHsiif. Ilporeccel, MPOUCXOIAINE B KUBBIX
cucremax. OCHOBHBIC NMPU3HAKH XUBOTO. JKHM3HB Kak (opma CymecTBOBaHUS

MaTepuu

13

Mertoabl Ouonornuyeckoi Hayku. HaOmroneHue, u3MepeHHe, SKCIIEPUMEHT,
cucreMarusaums, MertaaHanu3. IloHATHe O 3aBUCMMOM M HE3aBHCHUMOM
nepemeHHol. [ImannpoBanue s3kcnepumenTa. [loctaHoBKa M mpoBepKa TUIIOTES.
HyneBass rumnote3a. Ilonsartue BBIOOPKM u €€ mocTOBEpHOCTh. Paszbpoc B
Ouosiornyeckux JaHHbIX. OIIEHKa JOCTOBEPHOCTH IOJNYYEHHBIX PE3YyIbTaTOB.
IIpyunHBI MCKaXXEHUS PE3yJIbTAaTOB AIKCIEpUMEHTa. [IOHATHE CTaTHCTUYECKOrO

TECTa

KneTka kak Onojornueckas CucremMa

2.1

Krnerka — cTpykTypHO-(QDyHKIIMOHANIbHAS €IUHMIIA KUBOTO. VcTopust OTKpBITUS
kinetku. Pabotel P. T'yka, A. JleBenryka. Kinerounast teopus (T. IIBanH, M.
[Ineiinen, P. Bupxos). OcHOBHBIE ITOJIOKEHNSI COBPEMEHHOMN KJIETOUHOM TEOPHH.
MeTo bl MOJIEKYIISIPHOM M KJIE€TOYHON OMOJIOTMH: MUKPOCKOIHS, XpoMaTorpadus,
anexkTpodopes, METO MEYEHBIX aTOMOB, g depeHanbLHoe

LHEHTPUPYTUPOBAHUE, KYIbTUBUPOBAHHE KIETOK

2.2

XUMUYECKUH COCTaB KIETKU. MaKpo-, MUKPO- U YIbTPaMUKPO3JIEMEHTHI. Bona u

e€ poJib Kak pacTBOPUTENs, peareHTa, y4yacTHEe B CTPYKTYPUPOBAHUU KIIETKH,




Terioperynauud. MuHepaabHble BEIIeCTBA KIETKH, WX OHOJOTHYecKasl pOJib.
Posib KaTHOHOB ¥ AHMOHOB B KIIETKE.

buonornueckue monumepsl. benkn. AMHMHOKHCIOTHBIH  COCTaB  OENKOB.
Crtpykrypbl OenkoBod Mosekyibl. [lepBuuHas cTpykTypa Oenka, HenTHIHAS
CBs3b. BropuuHas, TpeTuyHas, 4YeTBepTUYHas CTPYKTyphl. JleHarypauus.
CaoiictBa 6enxoB. Knaccudukanus 6enko. buonoruueckue GpyHKIum 6enKoB.
VYrneBoabl. MoHocaxapuapl, AUCAXapHbl, OJIMrOcaxapuibl U IOJIMCAXAPHJIBI.
OO0muit mnaH crpoeHuss H  (U3MKO-XMMHYECKHE CBOWCTBAa  YIJIEBOJIOB.
buonoruueckue GyHKIUU YIIIEBOAOB.

Jlumuaer. T'mapodunsHO-THApPOGOOHBIE cBOMcTBa. Kiaccudukarus TUIUIOB.
Tpurnuuepunsl, ¢ochonunuasl, BOCKH, CTEepoUIbl. buomornyeckue QyHKIUH
munuioB. OOmIHe CBOMCTBA OMOJIOTHYECKUX MEMOpPaH — TEKYy4eCTh, CIOCOOHOCTh
K CaM03aMbIKaHUIO, OJIYITPOHULIAEMOCTb.

Hyxneunnoseie kucinorsl. JIHK u PHK. CrpoeHne HyKIEHMHOBBIX KHCIOT.
Hyxneoruasl. [Ipuniun kommiemenTapaoctu. IlpaBuno Yapradgda. Ctpykrypa
JIHK — nBoitHas criupanbs. MecTtoHaxoxaeHue u ouonorndeckue ¢pyakmnuu [JHK.
Bunst PHK. ®ynkiuu PHK B knetke.

Crpoenue Monekynsl AT®. Makpospruueckue cBsi3u B MoJiekyiae ATO.
buonoruueckue pynkunu ATO. BoccTaHOBIEHHBIE TIEPEHOCYNKHU, UX (PYHKIIUU B
kietke. CekBenuponanue /JHK.

CrpykTypHast Ouoisiorusi: OWOXMMHYECKHE U OuodU3MYEeCKHUe UCCIeI0BaHUS

COCTaBa M MPOCTPAHCTBEHHON CTPYKTYPbl OMOMOJIEKYIT

2.3

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

CrpoeHue mpokapuoTH4eckoil kieTku. KieTouHas cTeHka OakTtepuil M apxeil.
OcobeHHOCTH CTpOEHUsI TeTepoTpodHON M aBTOTPO(HON MPOKAPHOTHUECKIX
KJIETOK. MecTo U poJib MPOKapuoOT B OHMOLIEHO3aX.

Crpoenre U (PyHKIIMOHHMpPOBAHHE SyKapHUOTHUECKOM KieTku. I[lna3marmueckas
MeMOpaHa (rurazmanemma). CTpyKTypa Iia3MaTudeckod MemMOpaHbl. TpaHcmopT
BEUIECTB uepe3 IUIa3MaTHYecKyrd MeMmOpaHy: maccuBHbIN  (nuddysus,
obneruénHas udQy3us), aKTUBHBIA (MEPBUYHBIA M BTOPUYHBIN aKTHUBHBIN
tpancnopt). [lomynponunaemocts MemOpanbl. PaGoTta HarpHii-kaqueBoro
Hacoca. DHJIONUMTO3: MUHOIMUTO3, (haroruro3. Dx3omurto3. KierouHas creHka.
Crpykrypa u GyHKIUU KIETOYHON CTEHKH pacTeHH, rpruOoB.

[utormasma. Llurozons. Llutockener. JIBwkenue numtoruiasmbl. OpraHouabl
KIeTku. OpHoMeMOpaHHBIE OpraHOWJIbl KJIETKU: DJHJIOIMJIa3MaTh4yecKas CeTb
(BIIC), anmapat I'onbmaku, TU30COMBI, UX CTpOCHHE M (PYHKIMU. B3amMocCBsI3h
OJIHOMEMOpaHHBIX OPraHouA0B KieTkU. CTpoeHHEe TpaHyISIpHOTO PETHKYIyMa.

Cunte3 pacTBOpUMBIX OenkoB. CuHHTE3 KJIETOYHBIX MeMOpaH. [ mamkuit




(arpanynspHBIN) SHAOIIA3MAaTUYECKH peTukyiaym. CekperopHas GyHKIHS
annapata ['onpmku. TpaHcmopT BewlecTB B KIETKE. Bakyonu pacTUTEIbHBIX
kietok. Kiierounsiii cok. Typrop.

[TonyaBTOHOMHBIE OPraHOMbI KJIIETKU: MUTOXOHAPUH, TUTACTUBL.

Crpoenve U (QpyHKIMH MUTOXOHApPUN W MacTuia. [lepBuuHble, BTOPUYHBIE U
CIIO)KHBIE  TIACTUABl  (POTOCHHTE3UPYIOIIMX  JYKapuoT.  XJIIOPOILIACTHI,
XPOMOIUIACTBI, JIEUKOIUIACTHI BBICIIMX PACTECHUN.

HememOpannbie opranounsl kietku CtpoeHne U (GYHKIMM HEMEMOpaHHBIX
opraHouioB KkjeTku. PubGocombl. MukpodunamenTsl. MplllieUHbIE KIETKH.
Mukpotpy6ouku. Kierounslii meHtp. CTpoeHHWE W JBHKCHHUE J>XTYTHKOB U
pecurnyek. MUKpoTpyOOUKH ITUTOIUIa3Mbl. L{eHTproIib.

Anpo. Obonouka sijpa, XpOMAaTUH, KapuOIUIa3Ma, SIPBILIKUA, UX CTPOEHUE U
¢bynkuuu. SnepHbiii OenmkoBBIA MaTpuKc. IIpocTpaHCTBEHHOE pPACHONIOKEHHE
XpoMocoM B HHTep(ha3HOM siape. benku XpoMaTnHa — TUCTOHBI.

Knerounsie BrimoueHus. CpaBHUTENbHAs XapaKTEPUCTUKA KIETOK SYKapHOT

(pacTUTenbHOM, )KUBOTHOM, TPUOHOM )
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AcCHMWIISIIAS ¥ TUCCUMMJISIIIASL — JIBE CTOPOHBI MeTabonm3ma. Tumsl oOMeHa
BEIIECTB: aBTOTPOMHBIM M TeTepOTPOPHBIA. YUacTHE KHUCIOpPOJa B OOMEHHBIX
mporeccax. OJHepreTuyeckoe obecredeHue KieTku: mpespamieHue AT B
oOMeHHBIX Tporeccax. DepMEHTATUBHBIN XapakTep peaklHuil KJIETOYHOIO
Merabonm3ma. DEepMEeHTHI, UX CTPOEHHE, CBONCTBA W MEXaHU3M JICHCTBUSI.
Kodepmentsl. OTnnuns pepMEHTOB OT HEOPTAHMUECKUX KaTaln3aTopoB. benku-
aKTUBATOPbl U OENKU-UHTHOUTOPHI. 3aBUCHMOCTh CKOPOCTH (EpPMEHTATUBHBIX
peaxiuii oT pa3nUyHbIX (PaKTOPOB.

IlepBruuHBIl CcHUHTE3 OpraHMYecKHx BemecTB B Kietke. dorocunre3. Poib
XJIOPOIUIaCTOB B mporecce QorocuHTe3a. CBeToBass W TeMHOBas  (hasbl.
[IponykTuBHOCTE (oTOCHHTE3a. BiusHHEe pa3nuyHbIX (PaKTOPOB HA CKOPOCTH
¢dorocunTesa. 3HaueHne HOTOCHHTE3A.

XeMmocuHTe3. PazHooOpas3ne opraHn3MOB-XE€MOCHHTETHUKOB: HUTPUPHUIHMPYIOIINE
OakTepuu, XKeae300aKTepuu, cepoOaKTepHu, BOAOPOAHBIC OakTepwu. 3HAUYCHHE
XEMOCHHTE3A.

AHa’poOHbIe opraHu3Mbl. Bumer Oposkenus. [IponykTel OpokeHUs H UX
WCIIOJIb30BaHNE YEJIOBEKOM. AHA’pOOHbIE MHMKPOOPTaHU3MBl KaK OOBEKTHI
OMOTEXHOJIOTHHU U BO30yIUTENN OOJIC3HEH.

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

buonornueckoe oOkucCieHUE, WIM KIETOYHOE JblXxaHHe. Ponb MUTOXOHIpUN B
rporeccax OMOJIOTYECKOT0 OKHCIICHUS. [uknuueckue peakuun.

OxucnurensHoe ¢ochopunupoBanue. [lpeumymiectsa aspobHOro myTu oOMeHa




BEILIECTB Niepe1 aHadpoOHBIM. D(DPEKTUBHOCTH SHEPTETUUECKOT0 OOMEHA

2.5

Peaknmu matpuyHoro cuHTe3a. [IpUHIUI KOMIUIEMEHTAPHOCTH B PEAKITHSIX
MaTpUYHOTO cUHTe3a. Peanu3anus HaciencTBeHHON nH(popManuu. ['eneTnueckuii
KoJ, ero cBoictBa. TpaHckpunuusi — Marpuudbld cuHTe3 PHK. Ilpunimmnst
TPAHCKPHUIIIIUU: KOMIUIEMEHTAPHOCTh, aHTHIIAPAILICIIBHOCTh, aCHMMETPHYHOCTD.
Tpancnsmus u e€ sranel. Yyactue tpancnoptHeix PHK B GuocunTtese Oenka.
VYcnoBus Ouocunreza Oenka. KomupoBanue amuHOKuCIOT. Poib pubocom B
O6uocuHTe3e Oenka.

Opranu3zaiys reHomMa y MpoKapuoT U dYKapuoT. Perymnsius akTHBHOCTH T'€HOB Y
npokapuot. ['mmoreza onepona (. XKakoo6, XK. Mano). Perynsmuss 0OMEHHBIX
mporeccoB B kieTke. KieTounslit romeocTtas.

Bupycbl — HekneTouHble (OpMBI KHU3HH U OONMUratHeie napasuThl. CTpoeHue
IIPOCTBIX U CJIOKHBIX BUPYCOB, pETPOBUPYCOB, OakTepruodaros.

BupycHbie 3a0oneBaHusi yenoBeka, KHBOTHbIX, pactenuit. CIIN]/], COVID-19,

conraJIbHbIC U MCAUITMHCKHUEC HpO6JICMI>I

2.6

Knerounslif 1muki, ero mnepuoabl U perymsuusa. Murepdaza u  muros.
OcobeHHOCTH TIPOIECCOB, MpoTekamux B MHTEpdasze. [loaroroBka KIeTKH K
nenenuto. [lpecunrermyeckuii  (MMOCTMUTOTHYECKHUM), CHUHTETHYECKUH U
MOCTCUHTETUYECKUH (MIPEMUTOTUYECKUI) TEPHOIbl HHTEP(ha3bI.

Matpuunelii cunre3 [IHK — pemnukanma. Ilpunnuner penmukanuu  JIHK:
KOMIUIEMEHTAPHOCTb, ITOJIYKOHCEPBATUBHBIA CHUHTE3, AHTUNAPAIUIEIBHOCTbD.
Mexanusm permukanuu JJHK. Xpomocomsl. Ctpoenne xpomocom. Tenomepsl u
TenomMepa3a. XPOMOCOMHBIM HAa0Op KIETKH — KapHOTHM. JIMIUIOMAHBIA U
rarion bl - Habopbl XpoMocoM. ['omonornunsie Xpomocomsl. IlonmoBeie
XPOMOCOMBI.

Jlenenune xietkn — MuTo3. CTaguu MHUTO3a M IMPOUCXOIAIINE B HUX IIPOLIECCHI.
Tunsl MuTo3a. KapuoxnHe3 u nurokuHe3. buonornueckoe 3HadeHHE MHTO3a.
Perynsauus MUTOTHUYECKOTO ITUKJIA KIETKH. [IporpamMmmupyemas KieTouHas Tuoensb
— amnomnTo3.

CDYHKI_II/IOHaJ'ILHaH T'CHOMHKA

OpranusM Kak OMoJoru4ecKasi CuctTema

3.1

OOHOKJIETOYHEIE, KOJIOHHUAJIbHBIE, MHOTOKJIETOUHBIC OpraHu3Mbl u
MHOTOTKaHEBBIE OPTaHU3MBI.

@opMBI pa3MHOKEHUS OPTaHU3MOB: Oecrojioe (BKJIIOYash BETeTaTHBHOE) U
mosoBoe. Buabl  O6ecmioioro  pa3MHOXKEHHUS: TMOYKOBAaHWE,  CHOPYIISAIHA,
(dhparmeHTaIus, KIOHUPOBAHHE.

[TonoBoe pazmuoxkenue. [lonoBeie kKiIeTKU, WU rameTsl. Meito3. Ctaguu Meio3sa.

[ToBenenue xpomocom B Meio3ze. Kpoccunrosep. buonornueckuii cMbIci Meno3a




1 TMOJIOBOTO Iporecca. Meio3 v ero MecTo B )KM3HEHHOM ITUKJIE OpPTraHU3MOB.
[Ipen3zaponpiieBoe pa3Butue. ['amerorenes y *UBOTHBIX. [10yi0BbIE Kene3bl.
OOpazoBanue U pa3BUTHE TOJOBBIX KieTOK. CrepmaroreHes UM OOTEHE3.
CrpoeHne mnojioBbIX KIETOK. OIUIOAOTBOpPEHHE M AMOPHUOHAIBHOE DPA3BUTHE
KUBOTHBIX. CIIOCOOBI OTUIOIOTBOPEHUS: HApYKXHOE, BHyTpeHHee. [lapTeHorenes.
WnnuBuayanbHoe pa3Butue opraHu3moB (oHToreHe3). Cragum smMOpuoreHesa
KUBOTHBIX (Ha mpumMepe Jarymku). Jpobienue. Tumbl npodnerns. Ocobennoctu
JIpOOIeHUST MJICKOMUTAIOIUX. 3apOJIbIIIEBbIC JUCTKU (racTpyJisiius). 3akiagka
OpraHOB M TKaHEW M3 3apOAbIIIEBBIX JHUCTKOB. B3anMmHOe BiMsHHME 4acTeil
pa3BuBalolIerocs 3apojpimia (3MOpUOHANbHAS MHIAYKLHKSA). 3aKiajgka IUlaHa
CTPOEHHMS )KUBOTHOI'O KaK pE3yJIbTaT MEpapXUUYECKUX B3aUMOJECHCTBHUI I€HOB.
Bnusiaue Ha 3MOpHOHAIBHOE PAa3BUTHE PA3TMUYHBIX (PAKTOPOB OKPYKAIOIICH
Cpenpbl.

Poct u pazsutue xxuBoTHbIX. [locTamMOproHanbHbIN nepuo. [IpsMoe u Henpsimoe
pazButue. Pa3Butue ¢ meramopdo3oM y O€CrO3BOHOYHBIX U TO3BOHOYHBIX
KUBOTHBIX. bHoiornyeckoe 3HaueHHE MPSMOTO W HENPSMOTO Pa3BUTHS, HX
pacnpocTpaHeHue B mpupoje. Tumbl pocra >KUBOTHBIX. DaKTOpBI peryisiuu
pocTta JKMBOTHBIX M dYenoBeka. CTaauu MNOCTIMOPUOHAIBHOTO pAa3BUTHS Y
KUBOTHBIX U 4esoBeKa. [lepnoipl oHTOreHe3a yenoBeKa.

Pasmuoxkenne wu pasutrue pactenuit. ['ametoputr u crnopodur. Meito3 B
KU3HEHHOM IMKJIe pacteHuil. OOpa3oBaHue cHop B Mpolecce Meko3sa.
I'ametorenes y pacteHuil. OIUIOZOTBOPEHHE U Pa3BUTHE PACTUTEIbHBIX
OpraHu3MoB. /[BoiiHOE OIIOIOTBOPEHHUE y IIBETKOBBIX pacTeHuil. OO6pazoBaHue u

Pa3BUTHEC CCMCHU. MexaHu3MbI peryisinuu OHTOICHE3a Yy paCTeHI/Iﬁ " )KNBOTHBIX

3.2

Uctopust craHOBieHHS W pa3BUTUS TEHETUKHM Kak Hayku. OCHOBHBbIE
TEHETUYECKHUE TIOHATHS U CUMBOJIBL. ['OMOJIOTMYHBIE XPOMOCOMBI, AJIJIEIBHbIE
TEHbI, AJIbTEPHATUBHBIC IPU3HAKU, JOMUHAHTHBIA WU PELUECCUBHBIA IPU3HAK,
TOMO3UTOTa, TETEPO3UTOTa, YHCTas JIMHUS, THOPUIBI, TEHOTHI, (HEHOTHII.
OcHOBHBIE  METOABl TEHETUKHU: THUOPHUIOIOTHYECKUM,  ITHUTOJIOTHYCCKUA,

MOJIEKYJISIPHO-T€HETUYECKUI

3.3

Mouorubpuanoe ckpemupanue. [lepBoiii 3akoH MeHenst — 3aKOH equHO00pa3us
ruOpuoB mepBoro mnokoneHus. IIpaBuno nomuHupoBaHus. Bropoil 3akoH
Menpaens — 3aKOH paclICIUIEHHs MPU3HAKOB. LluTonmormdyeckue OCHOBBI
MOHOTHOPUAHOTO CKpeIIMBaHus. [ UmoTe3a 4ucTOThHl raMerT.

AHanmusupyromee ckpeniuBaHue. IIpoMeXyTOUYHBIM XapakTep HacleqOBaHUS.
Pacmienyienne npru3HaKkoB NPU HETIOJHOM JIOMUHUPOBAHUU.

JurubpuaHoe ckpentuBanue. Tperuid 3akoH MeHAeNns — 3aKOH HE3aBUCHMOTO

HacjaeaJOBaHUs IMPU3HAKOB. HI/ITOJ'IOFI/ILICCKI/IG OCHOBBI )II/IFI/I6pI/II[HOFO




CKpEUIMBAHMUS.

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

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

l'enoTun kak nenocrtHas cucrema. [lmeloTponus — MHOXKECTBEHHOE JIEWCTBUE
refa. MHOXECTBEHHBINA ajljIeiM3M. B3auMmoaelcTBUe HealIebHBIX TI'€HOB.

KommnemenrapHocts. Onuctas. [lonumepus

3.4

BiaumoneiicTBre renotuna u cpessl npu popmupoBanuu Gperotumna. Vi3MeHunBOCTb
npu3HakoB. KauecTBEeHHbIE U KOJUYECTBEHHbIE NMPU3HAKUA. BUIbI N3MEHYMBOCTHU:
HEHACJIEACTBEHHAs U HACJIEICTBECHHAS.

MonudukanmonHass  M3MEHYMBOCTh. Poiib  cpeapl B (DOPMHPOBAHHH
Mo UKAMOHHON H3MeHYnBOCTH. Hopma peakiinu npusHaka. BapuanmoHHbIN psifg
u BapuauuoHHas kpuBas (B. Horanucen). CpoiicTBa MoIu(UKAIIMOHHON
W3MEHYMBOCTH.

I'enoTunuyeckast ©3MEHUYNBOCTh. CBOMCTBA T€HOTUITMYECKON N3MEHUMBOCTH. BUibI
TeHOTUINYECKON M3MEHYMBOCTH: KOMOMHATUBHASI, MyTaI[HOHHASL.

KomOunatuBHass W3MEHYMBOCTh. Mei03 u TIOJOBOM MpOIECC — OCHOBA
KOMOMHATHUBHOW U3MEHUYUBOCTHU. POJIb KOMOMHATUBHOM U3MEHUYUBOCTH B CO3/ITaHUH
TeHETUYECKOTO Pa3HO0Opasusl B Ipeiesax OJJHOTO BUAA.

MyTanmoHHas U3MEHUMBOCTb. BUbI MyTallMii: TEHHBIE, XPOMOCOMHBIE, TEHOMHBIE.
CrioHTaHHBIE M WHIYIMPOBAHHBIE MYTallud. SIepHBIC W IHUTOIIA3MATHYECKHE
Mmytaiuu. CoMaTHYeCKUe U MOJIOBbIe MyTalluu. [I[pudrHbl BOBHUKHOBEHUS MYTalIUH.
MyTarensl M UX BJIMSHUE Ha OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAILIMOHHOIO
npoiiecca. 3aKOH FTOMOJIOTHYECKUX PSAOB B HacieacTBeHHoUM n3meHunBoctu (H.1.

BaBI/IJ'IOB). BHCHIICpHaH MN3MCHYHMBOCTHh U HACJIICACTBCHHOCTD

3.5

Kapuotun wuyenoBeka. MexayHaponHas TporpaMma HCCIEIOBaHUS TEHOMaA
YCJIOBCKA. MeTO}II)I I/I3quHI/I$I TCHCTUKHN YCJIOBCKA: FeHeaJ'IOFI/I‘-IeCKI/II\/II,
OJIM3HEIIOBLIH, IIMTOI€HETHYCSCKHM, MOMYJISIIIMOHHO-CTaTUCTUUECKHUI,
MOJIEKYJIIPHO-T€HETUUECKU . CoBpeMeHHOe onpeerIeHue TeHOTHIIA:
IIOJTHOTCHOMHOC CeKBeHI/IpOBaHI/Ie, FGHOTI/IHI/IPOBaHI/Ie, B TOM YHCJIC C TOMOIIBIO
[111P-anamm3a. HacmenctBeHHbsle  3a0oieBaHMS  4ejoBeKa. [ CHHBIE W
XPOMOCOMHBIE 0oe3HU YJeJIoBeKa. Bone3nun c HacJIeICTBEHHOM
Hpel[paCHOHO)KCHHOCTLIO. 3HaquHe MGI[PILIPIHCKOﬁ TCHCTHUKHU B HpGI[OTBpaH_[eHI/II/I

U JI€YEHNN TEHETUUECKUX 3a001eBaHuii yetoBeka. CTBOJIOBLIE KIETKH




3.6

JlomecTukanus v cenekuusi. 3apoxKACHUE CEJICKIIMU U JoMecTuKauu. Yuyenue H.W.
BapuiioBa 0 1eHTpax MPOUCXOXKACHUS U MHOTO0Opa3usi KyJbTYPHBIX PACTCHHA.
Ponb cenexuuu B cO3AaHUM COPTOB paCTEHUM U MOPOJI KUBOTHBIX. CopT, mopoa,
mTaMM. 3aKOH TOMOJIOTMYECKUX PSAOB B HAcCJeACTBEeHHOM n3meHumBoctu H.H.
BasuioBa, ero 3naueHue s CEJICKIIMOHHON PabOTHI.

Metoabl  ceneKIMOHHOW paboThl. VICKyCCTBEHHBIM OTOOp: MacCOBBIA H
WHIUBUYAJIbHBIN. Oransl KOMOWHAIIMOHHON CCJICKIIMH. HcnreiTanue
MPOU3BOJUTENICH MO TOTOMCTBY. OTOOp MO TEHOTHIY C IMOMOIIBIO OIEHKU
(heHOTHIIa TOTOMCTBA M OTOOP IO TEHOTHUITY ¢ IoMoIIbio aHanu3a JJHK.
HckyccTBeHHBIN MyTareHe3 Kak METOJI CEJICKITMOHHONU padoThl. PannanonHbIii n
XUMHUYECKUI MyTareHe3 Kak HWCTOYHUK MYTalud Yy KyJIbTYpHBIX (QopM
opranu3MoB. lcnonb30oBaHME TE€HOMHOIO pEJAKTUPOBAHHS U METOAOB
pexomOuHaHTHBIX JIHK 11151 mosrydeHust HCXOAHOTo MaTepraia Jilsl CeEeKIIHH.
[Tonyuenue nonurionoB. BuytpusunoBas rubpuausanus. biuskopoacTBeHHoe
CKpelIuBanue, uiv nHOpuauHr. HepoacTBeHHOE CKpelMBaHue, WU ayTOPUIUHT.
I'ereposuc u ero npuunnel. Mcnonb3oBanue rereposuca B cenekiuu. Otaanénnas
rubpuam3anus. [Ipeomonenne Oecruioaus MEKBHIOBBIX THOPUAOB. JlocTHXKEHUS

CCIICKIIMN paCTCHI/Iﬁ H JKMBOTHBIX

3.7

OOBEKTHI, UCTIONIb3YEMbIE B OMOTEXHOJIOTHH, — KJIETOUHBIE M TKaHEBBIE KYJIbTYPHI,
MHUKPOOPIaHU3MBI, HX XapakTepUCTHKa. TpaguioHHass OHOTEXHOJOTHS:
XJIeOOneueHne,  MOJIY4YEHHUE  KHCIOMOJIOYHBIX  INPOAYKTOB,  BHUHOJEIHE.
MuxkpoOuonornyeckuii cuHTe3. OOBEKTH MHUKPOOMOJIOTMYECKUX TEXHOJIOTHM.
IIpou3BosncTBO  Oenka, AaMMHOKHCIOT M BUTaMHHOB. lckyccTBeHHOe
OILNIOIOTBOpEHUE. PEKOHCTpyKLMs SHLEKIETOK M KIOHUPOBAHHE IKUBOTHBIX.
MeTto/ TpaHCIUTAHTalUK SAep KIETOK.

XpoMOCOMHass M Te€HHas HWHXKEHepus. VICKyCCTBEHHBIM CHHTE3 TE€Ha |
KoHCcTpyupoBaHue pexomMOuHaHTHRIX JIHK. JlocTmkeHus u  mepcreKTHBBI
XpPOMOCOMHOW W TE€HHOM HHXeHepuH. MenuinuHcKiue OUOTEXHOIOTHH.

Hcnonp30BaHre CTBOJIOBBIX KIETOK

Cucrema u MHOI‘OO6pa3I/IC OpTraHHu4Y€eCKOro Mmpa

4.1

buonoruueckoe = pazHooOpasue  opranuzmoB.  CoBpeMeHHass  cucTeMa
OpraHudeckoro wmwupa. IIpuHIMIBI Ki1accUpUKaMU OpraHu3MoB. OCHOBHBIE
CHUCTEMATUYECKHUE TPYIIIBI OPraHU3MOB.

Oco0eHHOCTH CTPOEHUS M KU3HEACSITETbHOCTH OJHOKIJIETOYHBIX OPraHU3MOB.
bakTepun, apxeu, oJHOKJIETOUHbIE I'PUOBI, OJHOKJIETOUYHbIE BOAOPOCIH, Apyrue
npotuctsl. KonoHuanbHble Oprann3msl. J{BH)KEHNE OJTHOKIETOYHBIX OPTaHU3MOB:
amMEOOUTHOE, KT'YTHKOBOE, pECHUYHOE. 3alluTa y OJHOKJIETOYHBIX OPraHU3MOB.

PazpaxuMocTh y OTHOKIJIETOYHBIX OPraHu3MOB. TakCHUChI




4.2

MHoroxkJieTouHble pacTeHus. B3anMOCBs3b YacTeil MHOTOKJIETOYHOTO OpPraHU3Ma.
Tkanu, opraibl ¥ CUCTEMbl OPraHOB MHOTOKJIETOYHOTrO opraHuszma. Opranuszm
Kak enuHoe uenoe. TkaHum pacteHuid. TuUIbI PaCTUTENBHBIX TKAHEH:
oOpaszoBarenbHas, IOKPOBHAs, IPOBOJAIIAS, OCHOBHAs, MEXaHHWYECKas.

OcoOenHocTy CTpoeHUS, GYHKIIUN U PACTIONOXKEHHS TKAaHEH B OpraHax pacTeHUN

4.3

BereraruBHble U reHEpaTUBHBIE OpPraHbl pacTeHU. OyHKIUKU OPraHOB U CUCTEM
opranoB. Kapkac pacreHnii. [[BU>KE€HHE MHOTOKJIETOYHBIX PACTECHUI: TPOIIU3MBI U
Hactuu. IlornomieHue BOABI, YIJIEKUCIOrO ra3a W MUHEPAIBHBIX BEILECTB
pacrenusimu. Jlpixanue pacrenuil. Auddysus ra3oB yepe3 MOBEPXHOCTh KIETKH.
TpancnopTHele cuctembl pacteHuil. Boiaenenue y pacrenuil. 3amura Yy
MHOTOKJIETOYHbIX pacTreHuil. Kyrukyna. CpencrBa macCHBHOM M XMMHYECKOU
3amuThl. DUTOHIUABI.

PaznpaxxumocTs M perymsiuus y opraHu3moB. Pa3npaxumocTe M perymisauus y

MHOTI'OKJICTOYHBIX paCTeHHﬁ. PocToBrIe BemiecTBa U UX 3HAUYCHUE

4.5

MHOTOKJIEeTOYHBIE  JKMBOTHBIC. B3amMOCBI3bL  YacTeil  MHOTOKJICTOYHOTO
opranu3ma. TKaHU, OpraHbl U CUCTEMbl OPraHOB MHOTOKJIETOYHOI'O OpraHu3Ma.
Opranusm kak eauHoe nenoe. ['omeocta3. TkaHu >KMBOTHBIX W 4Ye€JOBeKa. THIIbI
JKUBOTHBIX TKaHEH: SIUTEIUaATIbHAs, COCIWHUTENbHAS, MBbIIICUYHAs, HEPBHAS.
OcobeHHOCTH CTpOCHHs, (PYHKIIMA W PACIOJOXKEHHUs TKaHEH B OpraHax

KHMBOTHBIX M YCJIOBCKA

4.6

OpraHbl U CUCTEMBI OPraHOB JKUBOTHBIX. DYHKIIMK OpraHOB U CHCTEM OPIaHOB.
Omnopa Tena opraHu3moB. CKeleTbl OJHOKIJIETOYHBIX M MHOTOKJIETOYHBIX
XKUBOTHBbIX. HapyxxHblii U BHyTpeHHUH ckeneT. CTpoeHHEe W THUIbl COCAMHEHUS
KOCTEH.

I[BI/I)KGHI/IS MHOI'OKJICTOUYHBIX JKHWBOTHBIX. HI/ITaHI/IC JKUBOTHBIX. HI/ITaHI/Ie
MMO3BOHOYHBIX JKUBOTHBIX. [IpixaHue ®UBOTHBIX. KokHOe npixanue. XKabepHoe u
JIETOYHOE JIbIXaHHE.

HBIX&HI/Ie IIO3BOHOYHBIX J»XWBOTHBIX. 9BOJ’IIOIII/IOHHOG yC.]'IO)KHeHI/Ie CTpOeHI/IH
JETKMUX ITO3BOHOYHEIX >XKMBOTHBIX. HLIX&TGHBH&SI CUCTEMaA 4YCJIOBCKA. MeXﬁHI/ISM
BEHTWJIALIMM JIETKUX Yy MOTUL W MJIEKONUTAOMHUX. TpaHCIOPT BEIIECTB Y
opranu3moB. TpaHCHOPT BeUIECTB Yy XMBOTHbIX. KpoBeHocHass cucrtemMa u eé
opranel. KpoBeHOCHass  cucremMa  NO3BOHOYHBIX  JKHBOTHBIX.  Kpyru
KpOBOOOpaIeHusi. JBOJIONMOHHBIE  YCIOXXHEHUSI CTPOCHHS KPOBEHOCHOU
CUCTEMBbI MO3BOHOYHBIX >KMBOTHBIX. BbieneHue y opraHusmoB. Beigenenue y
*KUBOTHBIX. CoKkpaTtuTenbHble Bakyonu. Opranbl BeiaeneHus. CBs3b MOJIOCTH Tea
C KpOBEHOCHOM W BBIICIUTENIBHON cucTeMamu. BpineneHue y MO3BOHOYHBIX
KUBOTHBIX. 3allUTa Yy MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpOBBI W UX

ITPOU3BOJHEIC.




PaznpaxuMocTs U peryisnus y opraHu3mMoB. Pa3ipakuMocTh y OJJHOKJIETOYHBIX
opranu3MoB. Takcuchl. PaznpaXMMOCTh W pEerynsauuss y MHOTOKJIETOYHBIX
pacteHuil. PocToBble BEMIECTBA U UX 3HAYEHHUE.

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

PazpaGorka anroputMoB W mporpamMm s 3(GGEeKTUBHONH (QYHKIIMOHATIBHOM
aHHOTAllUM ~ TE€HOMOB,  TPAHCKPUIITOMOB,  IPOTEOMOB,  METabOJIOMOB

MHUKPOOPraHu3mMoB, paCTCHHﬁ, KHUBOTHBIX U YCJIOBCKA

OpraHI/IBM YCJIOBCKA U €Iro 310pOBLE

5.1

Opransl ¥ cUCTEMBI OPraHOB 4yennoBeka. OTAesbl TOJIOBHOTO MO3ra MO3BOHOYHBIX
KHUBOTHBIX. Pedmekc u pedumekropnas ngyra. be3ycioBHble U yCIIOBHBIE
peduexcel. I'ymopanbHast peryinsiuuss M SHAOKPHHHAs CHCTEMa JKUBOTHBIX U
yesoBeKa. JKene3bl SHAOKPUHHOM CUCTEMBI U UX TOPMOHBI. JlelicTBHE TOPMOHOB.
B3anMocBsI3p HEpBHOW M SHIOKPHUHHOH cucTeM. [ umortanamo-runodusapHas

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

5.2

3amuTa opraHuzMa ot Oosie3Hel. MiMMmyHHas cucrema yesnoBeka. Kierounsiii u
TYMOPJIbHBIA UMMYHHTET. BpOXAEHHBIH, TPHOOPETEHHBIN CrienuprIecKuii
umMmyHuTeT. Teopus  KIOHanbHO-celeKTHMBHOro uMMyHuteta  (I1.Dprmx,
®.M.bepuer, C.ToneraBa). BocmanuTenbHble OTBETHl OpraHu3MoB. Poib

BpO)K,Z[éHHOl"O HUMMYHUTETA B Pa3BUTUN CUCTECMHBIX 3a00JICBaHUIM

5.3

KpOBeHOCHaH cucTeMa U e€ OpTraHBbI. Cepz[ue, KPOBCHOCHBIC COCYAbI U KPOBb.

Kpyru kpoBooOpamienus. Pabora cepana u e€ peryssuus

5.4

JHpixanue yenoBeka. Juddys3us ra3oB yepe3 MOBEpXHOCTh KIETKH. [lpixaTenbHas
cUCTeMa 4eloBeKka. J[pIxaTenbHas  TMOBEPXHOCTb.  Perymsius  JbIXaHUs.

JIpIxareabHbIe 00BEMBI

5.5

[InmeBapurensHas cucteMa denoBeka. OTaensl NMUIIEBAPUTEIBHOTO TPAKTa.
[InmeBapurensHble  Kene3bl.  BHYTpPUIIONOCTHOE M BHYTPHUKIIETOYHOE

TIUIIEBApECHUE

5.6

ITokpoBbl u ux npousBoaHsle. Opranbsl BbiaeneHus. [louku. CrtpoeHue u
¢byHKkmoHUpoBaHue HedpoHa. DuIbTpalys, cekpenuss 1 o0paTHOE BCachIBaHHE

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

5.7

HBI/I)KGHI/IG yeJioBeKa: MblmieyHas cucreMa. CKeJleTHBIE MBIIINObLI 1 HUX pa60Ta.

CTpOCHI/IC U THUIIBI COSIMHEHUS KOCTel

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

6.1

OpomounonHass  Teopust Y.  JlapBuna. IIpennocbulku  BO3HUKHOBEHUS

napsuHHU3Ma. JKu3Hb 1 HayuHas aestenbHocTh Y. JlapBuHa.




JIBrokymue cwiibl dBoToNMH BUIOB 1o Y. JlapBuHY (BbICOKass MHTEHCHUBHOCTH
pa3sMHOXKEHHSI OpPraHM3MOB, HACJEICTBEHHAas W3MEHYMBOCTh, Ooprba 3a
CYLIECTBOBAHME, ECTECTBEHHBIN U HCKYCCTBEHHBIN 0TOOD).

Odopmnenne cunrernueckor teopuu sBomtonuu (CTD). HeltpansHas teopus
sBosonu. CoBpeMeHHasi 3BOJIOIMOHHAs OHOIorus. 3HaU€HUE SBOIOIMOHHOM

TEOpUH B POPMUPOBAHUH €CTECTBEHHO-HAYYHOU KAPTUHBI MUPA

6.2

[Monmynsanus kak sjeMeHTapHas eauHuna 3Bomonud. COBpEMEHHbBIE METO]Ib
OLIEHKM TEHETUYECKOTO pa3sHOOOpa3usi U CTPYKTyphl momyrsuuil. V3MmeHenue
reHooHa TOMYJISAIUN KaK 3JIEMEHTApHOE SBOJIONHMOHHOE SBICHHE. 3aKOH
reHeTudeckoro paHoBecus k. Xapau, B. BaiinOepra.

OneMeHTapHble (DAaKTOphl (IBMXKYILME CHJIBI) 3BOJIIOLMHU. MyTalMOHHBIHA
nporecc. KomOunatuBHas wu3MeHuuBOCTh. [Jlpeiid rTeHoB — cirydaiiHble
HEHANpaBJICHHbIE W3MEHEHHsS 4YacToT aiulenieil B momymsauusix. OQQexT
OCHOBATEJISL. Murpanuu. W3onsauus HOTYJISLIM: reorpaguueckas
(mpoctpaHcTBeHHas ), Orojgorudeckas (penpoayKTUBHAS).

EcrecTBennblii  oTOOp — HampaBnstommii  ¢GakTtop ABoMOUUH.  DOpPMBI
€CTeCTBEHHOTO  OTOOpa: JBWKYIIWH, CTAaOMIM3UPYIOIIUH, pa3pbIBAIONIHIA
(mu3pynrusHbii). [TonoBoit oT6Op.

[IpucnocoOaeHHOCTh ~ OpPraHU3MOB  KaK  pe3yjlbTaT  MUKPOIBOJIIOLIUU.
Bo3HukHOBeHHE — mpucriocobneHuit y  opraHuzMoB.  Apomopdo3sl U
uanoanantauuu. [lpumepsl npucnocobnenuit y opraHu3MoB. OTHOCUTEIBHOCTD
MIPUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepunm U CTpykTypa. BumooOpazoBaHue Kak pe3yabTar
MUKpO3BOJIIOLUU. M3omsauus — kimrodeBod ¢akrtop BuIooOpasoBanus. Ilytn u
CIIOCOOBI BUJI000pa30BaHMUS: aJUIONaTPUIECKOE (reorpaduueckoe),
CHUMITaTpU4YecKoe  (IKOJIOTHYECKOE),  «MTHOBEHHOE»  (IOJIUILIONIU3ALIMS,
ruOpuau3anys). JnmurenbHOCTh HBOIIOIMOHHBIX TPOIIECCOB.

MexaHu3Mbl GOPMHUPOBAHUS ONOIOTHUECKOTO Pa3HOOOpa3HsL.

Ponp 3BomoLMOHHON OMOIOTMU B Pa3pabOTKe HAyYHBIX METOJIOB COXpaHEHHS
OropazHooOpa3usi. MUKpPOIBOIIOIMS W KOJIBOJIOIHUS TMAPA3UTOB M MX XO3SCB.
MexaHu3Mbl (POPMUPOBAHUS YCTOHUMBOCTU K aHTHOMOTHKAM U CIIOCOOBI OOpPHOBI

Cc HeN

6.3

MeTtoael u3ydyeHus MakpodBomronuu. IlaneoHTonmornyeckue MeTOAbl W3YUEHMS
sBomtorun. [lepexoansie popMbl U PUIOTEHETUYECKHE PSIbI OPTAHU3MOB.
buoreorpaguueckue Meroasl uzyueHus 3oitonuu. CpaBHeHue Quopsl U (hayHbl
MaTepUKOB M OCTpOBOB. broreorpaduueckue odaactu 3emn. Buasi-sHneMuxu u
PEJUKTHI.

OMOpHOJIOTHUECKHE U CPAaBHUTEIHHO-MOP(OIOrMYECKHE METOIbl HM3Yy4EHHS




IBOJIONUK. [ eHETHYeCKHe MEXaHW3MbI JBOJIOIHMHA OHTOTCHE3a W IOSIBICHUS
9BOJIOIINMOHHBIX HOBIICCTB. I"'omonoruuneie u AHAJIOTUYHBIC OpraHbl.
PynumenrtapHele  oprambl M araBu3Mbl.  MOJIEKYISIPHO-T€HETHYECKHUE,
OMOXMMHUYECKHE W  MaTeMaTHYECKHE  METOAbl  HM3Y4YCHHS  DBOJIOLHUU.
I'omonoruunsie rerpl. COBpeMEHHBIE METOJbI TOCTPOCHUS (PHIOTEHETUYSCKUX
JIEPEBbHEB.

XPOMOCOMHBIE MYTAIMH U SBOJIIOLINS TCHOMOB.

OOmue 3akoHOMEpHOCTH (MpaBWia) 3BOJONKMU. HeoOpaTUMOCTH HBOIIOIHU.

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

6.4

Hayunble rumorespl MNpPOMCXOXKIACHUS JKU3HM Ha 3emie. AOHOreHe3 U
na”crnepmus. [loHaydHble IPECTaBICHUS O 3apOKACHUHN KU3HH (KPEAL[MOHU3M).
I'mnore3a MOCTOSAHHOTO CaMO3apOXKIEHUS JKU3HU U €€ ONPOBEPIKEHUE ONbITAMHU
®. Pemu, JI. Cnamranuanm, JI. Tlactepa. IlpoucxoxneHue KU3HU U
acTpoOHOoJIOTHS.

OcHOBHbIE 3Tanbl HeoOpraHuuyeckod sBoironMu. IlmanerapHas (reonoruyeckas)
HBOJIOLMS. XUMHUYECKass dBOJIIOLUSA. AOHOreHHBIM CHHTE3 OpPIraHUYECKUX
BemectB u3 Heopranuueckux. Omeir C. Mwumiepa u . FOpu. O6pazoBanue
nosmMepoB u3 MoHoMepoB. KoauepBaTtHas runoreza A.W. Onapuna, runoresa
nepsuyHoro OynpoHa JDx. XonneiHa, reHerudeckas rumotesa [. Meémnepa.
Pu6osumer (T. Yex) u runoreza «mupa PHK» V. I'mnbepra. ®opmupoBanue
MeMOpaH U BO3HUKHOBEHHUE MPOTOKIIETKH.

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

HavaneHele 3Tanel opranndeckor 3Boitonnd. ITosiBIeHHE M 3BOJIOLMS NEPBBIX
KJIETOK. OBOJIONUA MeTabonu3ma. BO3HUKHOBEHHE TEPBBIX HKOCHUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOMIIEHKH KaK aHaJIoT MEePBBIX Ha 3eMile COOOIIECTB.
Crpomaronutsl. [IpokapruoThl U 3yKapHOTHI.

[Ipoucxoxaenue sykapuoT (CUMOHOreHe3). ODBOJIOLIMOHHOE MPOUCXOXKICHUE
BUpYycoB. IIpoucxokIeHHe MHOTOKJIETOYHBIX OpraHu3MoB. Bo3HUKHOBeHHE
OCHOBHBIX I'PYyIIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tamlbl 3BOJIONMU BBICHIMX pacTeHuil. OCHOBHBIE apoMopdo3bI
pactenuii. Beixon pacrenuit Ha cymry. [losiBieHHe CIIOpPOBBIX pAacTeHHM H
3aBoeBaHMe MMM cymu. CemeHHble pacTeHud. [IpomcxokaeHue NIBETKOBBIX
pPacTeHM.

OcCHOBHBIE 3Tambl HBOMIONMU KUBOTHOrO Mupa. OCHOBHBIE apoMOp(ho3bl
KUBOTHBIX. Benpackas ¢ayna. KeMOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX
TUnoB. IlepBbie XOpaOBBIE KUBOTHBIE. JKN3HB B BOJEC. DBOMNIOMS T03BOHOYHBIX.

[Tpoucxoxaenne ampubuit n pentwinid. [IpoucxoxxaeHne MICKONUTAIOUINX U




ntun. [IpuHnmn kmrodeBoro apomopdosa. OcBoeHHE O€CIO3BOHOYHBIMM U
II03BOHOYHBIMU KUBOTHBIMU CYIIIH.

Pa3BuTHe xu3HM Ha 3eMiie 10 ApaM U NEpUOaM: apXei, poTepo30i, MaIeo30u,
Me3030H, KalHOo30#. OOmas XxapakTepucTHKa KiIUMaTa W TeO0JOrHYeCKHX
nporeccoB. [losiBieHne U paciBeT XapaKTepHbIX OPraHU3MOB. YTiie00pa3oBaHue:
€ro yCJIOBHSI U BIIMSHUE HA Ta30BbIi COCTaB aTMOC(EpHI.

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

0COOEHHOCTH

6.5

Pasnenst u 3agmaum  aHTtpomosyoruu. Metonel aHTponosiorud. CrTaHOBIIEHUE
MPEACTABICHUI O MPOUCXOKACHUH UyeoBeKa. COBPEMEHHbIE HAYUHbIE TEOPUH.
CxoacTBO 4yenmoBeKa C KUBOTHBIMU. CHCTEMAaTHYECKOE MOJIOKEHUE YEIOBEKa.
CBuuerenbcTBa  CXOJACTBA  YEJNOBEKAa C  JKMBOTHBIMH:  CPAaBHUTEIBHO-
MOp(OJIOTHYECKHE, AMOPHOJIOTUYECKHE, (uU3N0IIOr0-OMOXUMUIECKHE,
noBegeH4Yeckrue. OTIMYms YeloBeKa OT )KMBOTHBIX. [IpAMOX0kKAEHNE U KOMILIIEKC
CBA3aHHBIX C HUM MPU3HAKOB. PazBuTHE rOJOBHOTO MO3ra U BTOPOIl CUTHAJIbHOMN
CHCTEMBI.

JBmwxyme cuibl ((akTopbl) aHTPONOreHe3a: OWOJIOTHYECKHE, COIHAIbHEIC.
CooTHolleHrne ONOIOTHYECKUX U COLMANIBHBIX (DAKTOPOB B aHTPOIOT€HE3E.
OcCHOBHBIE CTaJINM AHTPOIIOT€HE3a. ABCTPAIIONIUTEKN — JIBYHOTHE NPEAKH JTIOACH.
UYenoBek  yMmenbldl, TMEpBbIE  HM3TOTOBIEHUS  Opyaud  Tpyna. Yenosek
MPSMOXOJIAIIUMNA U TEPBBIA BBIXOJA JIoACH 3a mpenensl Adpuku. YenoBek
reiiens0eprckuii — oOLMil MpeoK HeaHJepTalbCKOro YelloBeKa M YelloBeKa
pazymHOro. YenoBek HEaHIEPTAIBCKUNM KaK BUJ JIIOJAEH XOJIOAHOTIO KJIMMaTa.
UYenoBek pasymMHBIM COBPEMEHHOI'O THIIA, JEHUCOBCKHMM YEJIOBEK, OCBOCHHUE
KOHTHMHEHTOB 32 IpenenamMu AQpukH.

DOBOJIIOLIUSL  COBPEMEHHOI'0 4YeloBeka. EcCTecTBEHHBIM OTOOp B MOMYJNSALUAX
yenoBeka. MyTanMoHHbI mporiecc W nonumopdusMm. IlonmyasiuoHHbIE BOJHBI,
npeiid reHoB, Murpanus u «3Q(PEeKT ocHOBATENS» B MOMYJISAIUIX COBPEMEHHOTO
YeJI0BEKa.

Yenoseueckue pacel. Ilonstme o pace. bonpmme packl: eBponeouaHast
(eBpasmiickasi), aBcTpajlo-HerpoujHas  (dKBaTOpuUaibHasg), MOHIOJOUHAS
(asmaTcko-aMepuKaHCcKasi). Bpemss u myTu pacceieHHs] uyeloBeKa MO IUIaHETe.
EnuncTtBOo  wenoBeueckux pac. HaydHas  HECOCTOSATENBHOCTH — pacH3Ma.
[TpucnocoOaeHHOCTh YelloBeKa K pa3HbIM YCIOBHUAM OKPYXKAIOLIEH Cpeabl.
Bnusiaue reorpaduyeckoit cpeasl M apeiia reHoB Ha Mopdosoruio u

(hU3MOJIOTHIO YeTIOBEKa

DKOCUCTEMBI U IPUCYILIUE UM 3aKOHOMEPHOCTH




7.1

Pasnens! u 3anaun okoaorun. CBsA3b SKOJIOTHH C IPYTMMH HayKaMH.
Meronsl skonoruu. IloneBble HaOmogeHHs. OKCHEPUMEHTHl B  HKOJOIMU:
IIpUpoAHblE U JaboparopHble. MojenupoBaHue B 3KOJOTUU. MOHUTOPHUHT

OKPY’KaloIel CpeIbl: JTOKAIbHBIN, PETUOHATIBHBIN U TJI00aTbHBIN

7.2

Okonorndyeckue (GakTopsl U 3aKOHOMEpHOCTH uX neiictBus. Kiaccudukanums
9KOJIOTUYECKUX  (PAKTOpOB: albumoTHyeckue, OUOTUYECKHE, aHTPOIIOTCHHBIE.
OOme 3aKOHOMEPHOCTH JEHCTBMsI 3Kojlorudeckux ¢akropos. IIpasuio
munumyma (K. Ilmopenrens, 0. JIubux). TomepaHTHOCTh. DBpPHOMOHTHEBIE H
CTEeHOOMOHTHBIE OPTaHU3MBI.

AbuoTtnueckue (akropel. CBeT Kak 3KoJormueckuii (akrop. [leiicTBue pasHbIX
Y4acTKOB COJHEYHOIO CHEKTpa Ha OpraHu3Mbl. OKOJIOTMYECKUE TPYIIIbI
pacTeHM M JKMBOTHBIX 110 OTHOLICHMIO K cBeTy. CHUTHajbpHas poOJib CBETA.
doTonepruoan3m.

Temmeparypa kak okojormueckuii Qakrop. JlefictBue Temmeparypsl Ha
opranusmsl. [ToMkuIOTEpMHBIE U TOMOHOTEPMHBIE OpPraHU3Mbl. DBPUTEPMHbBIE U
CTCHOTEPMHBIE OPTaHU3MBI.

Bnaxxnocte kak 3konorudeckuil ¢akrtop. IlpucnocoOnenuss pacteHuidt k
MOJIJIEPKaHUI0 BOJHOTO Oananca. Kimaccudukanus pacTeHUH MO OTHOIICHUIO K
Boze. [IprcnocoOaeHust )KUBOTHBIX K U3MEHEHHUIO BOJIHOTO peXuMa.

Cpenpl oOuTaHMS OPraHM3MOB: BOJHAs, HA3€MHO-BO3/AYILIHAs, IOYBEHHas,
ryOMHHAs — IMOJANOYBEHHAs, BHYTpUOpraHu3MeHHas. DPU3NKO-XUMHUYECKUE
O0COOCHHOCTH cpell OoOuTaHus opraHu3moB. llpucnocobiieHuss opraHusmMoB K
KU3HU B Pa3HBIX CpeIax.

buonoruueckue putmsl. BHeniHue u BHyTpeHHNE puTMbl. CyTOUHBIE M TOJIUYHBIE
putMbl. IIprcrnocoOaeHHOCTh OPraHU3MOB K CE30HHBIM M3MEHEHUSIM YCIOBHH
KU3HU.

XKuznennoie popmbl opranusmoB. [loHsTHe o xu3HeHHON ¢Gopme. KU3HEHHbBIE
(bopMBI pacTeHMii: JepeBbs, KyCTapHUKU, KYCTaPHUYKH, MHOTOJIETHHE TpPaBbI,
oJHOJeTHUE TpaBbl. JKuzHeHHbIE (POPMBI KUBOTHBIX: THAPOOHOHTHI, T€OOMOHTHI,
a’poOuoHTHI. OCOOEHHOCTH CTPOESHMS U 00pa3a KU3HU.

buotnueckue ¢akropsl. Buasl OMOTHYECKHX B3aUMOJIEHCTBUIN: KOHKYPEHIIMS,
XHUITHUYECTBO, cUMOMO3 U ero (opmel. [lapazutusMm, xoomepauus, MyTyalausM,
KOMMEHCAJIA3M (KBapTHPAHTCTBO, HaXJICOHUUYECTBO). Hetpoduueckue
B3auMoJeiicTBUs  (Tonmuueckue, (Qopuueckue, (¢dadbpuueckue). 3HAUEHUE
OMOTMYECKMX B3aUMOJEHCTBUIA Il CYIIECTBOBaHMS OpPraHU3MOB B cpelie

oOHuTaHUs. HpI/IHI_II/IH KOHKYPCHTHOI'O UCKIIFOUCHU A

7.3

DKOJIOTUYECKHE XapaKTepUCTHKH monyssinud. [lomynsamus kak Ouonoruyeckast

cucrema. Pojab HEOTHOPOAHOCTH Cpeabl, GU3NYECKUX 0apbepoB U OCOOEHHOCTEH




OuosIoruu BUJOB B (POPMHUPOBAHUU MPOCTPAHCTBEHHOW CTPYKTYpBI HMOIYJISALUI.
OcHOBHbBIE MOKa3aTeNU NOMYJALHMU: YUCIEHHOCTb, IUIOTHOCTb, BO3pAacTHas U
IIOJIOBAsl  CTPYKTYpa, PpPOXKAAEMOCTb, IPUPOCT, TEMII pPOCTa, CMEPTHOCTb,
MUTpaLHys.

Okosorudeckass CTpykrypa nonyiainuu. OILeHKa YHCICHHOCTH IIOMYJIALHU.
JluHaMuKa nomyisuuy U e€ peryisuus. buoTudecKuil NOTEHIUaN MOIYJISLUH.
MopenupoBanue AMHAMUKH — Iomyiasuud. KpuBble pocTa  4YHCIEHHOCTH
nonyinsiuuu. Kpusble BbDKMBaHMs. Perynsiius 4uCIEHHOCTH HONYJIALMHU: POJb
(GakTopoB, 3aBUCALIMX M HE 3aBUCSIIMX OT IUIOTHOCTH. OKOJIOTHYECKHE
cTpareruu BUJ0B (r- u K-ctparerun).

[TonsiTe 00 SKoJOrMYecKkodW HuUIIe Buga. Mecrooburanue. MHoroMmepHas
Mozenb skonormyeckor Humm Jx.M. XarumHcona. PazMepsl »KOIOrm4eckoin
Huuy. [loTeHnnanbHas ¥ peaqn30BaHHas HULLIH.

Bun kak cucrema nonynsuuid. Apeansl BUJOB. Buasl M uMX KU3HCHHbBIE
CTpaTeruu. 3aKOHOMEPHOCTHM  MOBEACHHUS M  MUTpPAUUil  KUBOTHBIX.

buonornueckue nuHBa3zuu JYKCPOAHBIX BUIOB

7.4

CooOmiectBa opraHuzMoB. buoneno3 u ero crpykrypa. CBsizu Mexny
opraHu3mMamMu B OuWOIlEHO3€. DKOCHCTeMa Kak OTKpbiTasg cucrema (A.[Jx.
Tencnu). @yHKIMOHANBHBIE OJOKM OPraHM3MOB B JKOCHCTEME: HPOAYLEHTHI,
KOHCYMEHThI, peayleHTsl. Tpopudeckue ypoBHH. Tpoduyeckue nemnu u ceTu.
Abunotnyeckue 6moku skocucteM. [TouBbl M mibl B 3KocucTeMax. Kpyrosopot
BELIECTB U MMOTOK HEPTUU B IKOCUCTEME.

OcHoOBHBIE TTOKa3aTeNM 3KOCHCTEMBL. buoMacca M mpoxaykuus. DKOJIOTMYECKHE
MUPaMUIbI YUCell, OMOMACChl U SHEPTHUH.

HanpaBrieHHble 3aKOHOMEpPHBIE CMEHBI cO00IIeCTB — cyKueccuu. [lepBuunbie u
BTOPUYHBIE CYKIIECCUM M WX MPUYMHBI. AHTPOIIOT€HHbIE BO3JCHCTBUS Ha
cykueccun. KimnmakcHoe cooOriectBo. bruopasnooOpasue u noiHoTa KpyroBopoTa
BEIIIECTB — OCHOBA YCTOMYMBOCTU COOOIIECTB.

[IpupogHble 3KOCHCTEMBL. AHTPOINOTE€HHBIE HIKOCHUCTEMBI. ATpPO3IKOCHCTEMA.
ArporeHos. Paznnuns Mexxay aHTpONOT€HHBIMU U IPUPOTHBIMUA SKOCHCTEMaMHU.
VYpb6oskocucremsl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucTeM. ['opoackas diaopa u
¢dayna. CuHaHTponM3anus ropoackoil paynsl. bruonornyeckoe u xo3siicTBEeHHOE
3HaYEHUE arpo’KOCUCTEM U ypOOIKOCHCTEM. 3aKOHOMEPHOCTH (HOPMHUPOBAHUS
OCHOBHBIX B3aMMOJICHCTBUI OPraHU3MOB B 3KOCHCTEMAX.

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

AHTPOMOTEHHBIX BO3JACUCTBUI

7.5

buochepa — oOmermanerapHas o00om04Yka 3eMiM, TA€ CYIMIECTBYET HIIH




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

3oHanpHOCTH Ouochepsl. [TonsTre o 6mome. OCHOBHBIE OMOMBI CYIIH: TYHIPA,
XBOMHBIE Jieca, CMEIIAHHbIE M IIMPOKOJIHMCTBEHHBIC Jieca, CTENH, CaBaHHHBI,
MYCTHIHM, TPONHMYECKHE Jieca, BBICOKOTOphbs. KimmaT, pacTUTENbHBIN U
KUBOTHBIA MHp OMOMOB CYIIIH.

CtpykTypa U (QyHKIHS JKUBBIX CHCTEM, OLEHKA MX PECYpCHOTO MOTEHIMANa M

o6uochepHbIx QyHKIHIA

7.6

DKOJIOTHUECKUE KPU3HCH U WX NpHUUMHBL. BoznelicTBrue uenoBeka Ha Ouocdepy.
3arpsisHEeHUE BO3YIIHOU cpeabl. OXpaHa BO3AyxXa. 3arpsi3HEHHE BOJIHOM CpPEIIbI.
Oxpana BoaHbIX pecypcoB. Paspymenue noussl. OxpaHa MOYBEHHBIX PECYPCOB.
W3MeHeHue Kaumara.

AHTpPOIIOr€HHOE BO3JICHCTBUE HA PACTUTEIbHBIM M >KMBOTHBIM Mup. OxpaHa
PacTUTEIBLHOIO U KUBOTHOrO Mupa. OCHOBHbBIE NPHUHIMIIBI OXPaHbl HPUPOJIBI.
Kpacubie knHuru. Ocobo oxpansemble mnpupognbie Ttepputopun (OOIIT).
borannueckue caapl ¥ 300J0THYECKHUE MTAPKH.

OcCHOBHbIE TPHUHLMIIBI YCTOMYMBOIO pa3BUTHUS YEJIOBEUECTBA U MPHUPOJBI.
PannonaneHOe  OpUPOJOINONB30BAaHME M COXpAaHEHHE  OHMOJIOTMYECKOro

pazHooOpa3us 3eMiu




YYEBHO-METOJJNYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHAIIIUXCA

* buonorus. buonoruyeckue cucreMsl u pouiecchl; 10 knacc. yrimyoaeHHoe
uzydyenue TepemoB A. B., [lerpocosa P. A. O61iecTBO ¢ OrpaHUYEHHOM
otBeTcTBeHHOCThIO « MOl MHEMO3MHA»
e buonorus. buonoruyeckue cucteMsl u nponeccsl; 11 kinacc. yriryoieHHoe
m3yuenue Tepemon A. B., [lerpocoBa P. A. OO01iecTBO ¢ OrpaHUYeHHOM

oTBeTcTBeHHOCThIO « MOl MHEMO3MHA»

METOAUYECKHUE MATEPHUAJIBI IJI51 YUUTEJIA

https://edsoo.ru/metodicheskie-posobiya-i-rekomendaczii/

HUD®POBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

1. ludposas nadoparopusi: Mukpockon 1 poBoii microlife, nHTepakTUBHOE
nocobue «Ik3ameH-Menua»: Harnsnnas 6uonorus. Pacrenus. ' pudsl. baktepuu;
Xumus KJIeTKH. BemecTBa, KJIETKH U TKaHW pacTeHuil; BBegeHne B 3K0JIOTHIO;
DBOJIONMOHHOE YUEHHUE; KOMIUIEKT JaboparopHoro obopyaoBanust Cornelsen,
KOMIUIEKT JEMOHCTpaIMOHHOTro 00opyaoBanust Polytech.

2. llupoBbie KOMIOHEHTHI Y4€OHO-METOAMYECKIUM KOMILIEKCaM M0 OCHOBHBIM
paszzienam Kypca OMOJIOTHH.

3. Komnexkuus g poBbix 00pa3zoBaTeNbHBIX PECYPCOB MO KypCy OHOJIOTHH.

4. O61enosib3oBaTebckue MUGPOBbIE HHCTPYMEHTHI yUeOHOU ACSTEIIBHOCTH.


https://edsoo.ru/metodicheskie-posobiya-i-rekomendaczii/

4. O0111e0Ib30BaTENbCKIE HU(PPOBBIE HHCTPYMEHTHI y4eOHOU IEATEIbHOCTH.

* http://www.gnpbu.ru/web_resurs/Estestv_nauki_2.htm. [Togbopka uHTEpHET-
MaTepHaJIOB JUIs YYUTEeH OHOIOrUY MO pa3HbIM OMOJIOTUYECKUM JAUCITUTLINHAM.
* http://school-collection.edu.ru Enunas xomreknus nudhpoBbIx
00pa3oBaTeNbHBIX PECYPCOB.

* OLMOP

* https://bio-vpr.sdamgia.ru/


http://www.gnpbu.ru/web_resurs/Estestv_nauki_2.htm
http://school-collection.edu.ru/
https://bio-vpr.sdamgia.ru/




