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HOACHUTEJIBHASA 3AITUCKA

[IporpamMma mo ydeOHOMY mpeamery "buomorus" (mamee - OWOIIOTHS) HA YPOBHE CpPEIHETO
obmiero odbpazoBanus paspadorana Ha ocHoBe DenepansHoro 3akona ot 29.12.2012 Ne 273-d3 «O6
obpazoBannn B Poccuiickoit ®enepauun», @I'OC COO, Konnenuuu npenogaBaHus y4eOHOTO
npeamera «brosorus» u OCHOBHBIX MOJOXKEHUH (enepanbHoil paboueii mporpaMMbl BOCITUTAHUS.

VYuebuslii npeamer «buonorus» yriayonéaHoro ypoBHs uzydenus (10—11 xmaccer) siBisiercs
OJHUM M3 KOMIIOHEHTOB TIpeIMeTHOM o0nactu «EcTecTBeHHO-HAayuHble mnpeaMeTs». CoriiacHo
nonoxerausiM ®I'OC COO npoduiibHbie ydeOHbIE TPEAMETHI, U3ydaeMble Ha YIIIyOJEHHOM ypOBHE,
SBIIIOTCST criocoOoM auddepeHnnanuy oO0y4eHuss Ha YPOBHE CPEIHEro OO0IIero oOpa3oBaHUS H
MPU3BaHbl O0ECIEYUTh MPEEMCTBEHHOCTh MEXAY OCHOBHBIM OOLIMM, CPEIHHM OOIIMM, CPEIHUM
npoeCCHOHATbHBIM U BBICIIUM 00pa3oBaHueM. B To e BpeMs KaXIblii M3 3THX Y4eOHBIX
NPEeIMETOB JIOJDKEH OBITh OPHUEHTHPOBAH HAa TNPUOPUTETHOE peIIeHHe 00pa3oBaTEIbHBIX,
BOCIIUTATENbHBIX W Pa3BUBAIOUIMX 3a/la4, CBSA3aHHBIX C mpodopueHTanuell oOydarommxcs u
CTUMYJIMPOBAaHUEM HMHTEpEca K KOHKPETHOH 00JIacTM HAyYHOI'O 3HAHMSI, CBA3aHHOIO C OHOJIOTHEH,
MEIHUIMHOM, SKOJIOTHEN, TICUXOJIOTUEN, CIIOPTOM MJIM BOCHHBIM JEJIOM.

[IporpamMma no yuebHomy npeamery "buosorusa" naér mpeinctaBieHHE O LENM U 3ajadax
u3ydyeHust yueOHoro mnpeamera «buosorus» Ha yriayOnEHHOM YpOBHE, ONperesseT o0s3aTelbHOe
(MHBapuaHTHOE) MpEAMETHOE COJEpP)KAaHHWE, €ro CTPYKTYpUpPOBAaHME IO pas3jeiaM U TeMaM,
pacnpezesieHue 1o KjaccaM, peKOMEHAYeT MOCJIEeI0BaTeIbHOCTh U3yUeHUsl yueOHOro Marepuaia C
y4€TOM MEXIPEIMETHBIX M BHYTPUIPEAMETHBIX CBS3€H, JIOTUKA y4eOHOTro Iporecca, BO3PACTHBIX
ocobeHHOCTEH 0Oydaronuxcs. B mporpamme 1mo OMOJIOTHH pearu30BaH MPUHIIUI TPEEMCTBEHHOCTH C
M3ydyeHueM OHOJIOTMM Ha ypOBHE OCHOBHOTO oOmero oOpa3oBaHus, Omarogaps uemy
MPOCMATPHUBAETCS HANPABICHHOCTh Ha TOCIEAYIONIee pa3BUTHE OHOJOTHYECKUX 3HAHHM,
OPHEHTHUPOBAHHBIX Ha (HOPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHPOBO33PECHHUS, JKOJIOTHYECKOTO
MBIIIEHMS], TIPEJICTABICHUM O 310pOBOM 00pa3e >KU3HH, HAa BOCHUTaHHE OEpEexKHOro0 OTHOIICHUS K
OKpYJKarole NpupoaHOU cpene. B mporpamme mo OMONOTHHM TakKe IMOKa3aHbl BO3MOXKHOCTH
yueOHoro mnpeamera «buonorus» B peanuszauuu TpedboBanuii PI'OC COO x miIaHUpyEeMBbIM
JUYHOCTHBIM, METaNpeIMETHBIM W TPEIMETHBIM pe3yiabTaraM oOy4deHHss W B (POpMHUpOBaHUH
OCHOBHBIX BHUJIOB y4eOHO-TIO3HABATEIbHOM JIEATEIBHOCTH O0yUYaIOUIMXCS 110 OCBOEHUIO COJEP KAHUSA
OMOJIOTMYECKOT0 00pa30BaHUs HAa YPOBHE CPEAHETO 00IIero 00pa3oBaHusl.

VYuebnsiii npeamer «buonorus» Ha ypoBHE CcpeAaHero ooOimiero o0pa3oBaHUS 3aBEpIIACT
Ouosoruuyeckoe oOpa3oBaHHME B IIKOJE€ U OPUEHTUPOBAH HA PACIIMPEHHUE U YIIIyOJIeHWe 3HaHUN
oOyyarouuxcst 0 JKUBOM MPUPOJE, OCHOBAX MOJEKYISPHON M KJIETOYHOH OMOJIOTHHU, SMOPHOJIOTHH U
OMOJIOTUY Pa3BUTHS, TCHETHKH, CEIEKIINN, OMOTEXHOJIOTHH, YBOJIOIMOHHOTO YYCHHUS U IKOJIOTHH.

N3ydyenue yueOHOro mnpeamera «buosorus» Ha yriyOJIEGHHOM YpOBHE OPHEHTHpPOBAHO Ha
MOATOTOBKY OOYYarONIUXCs K MOCIEAYIOMEMY TOJIYICHHIO OMOJIOTHYEeCKOro 00Opa3oBaHMs B By3ax U
OpraHM3alusIX cpeaHero npodeccuoHaabHOro obOpasoBaHus. OCHOBY €ro COAEp X aHHUs COCTaBISET
crcreMa OMOJIOTHUYECKUX 3HAHWH, MOJYYCHHBIX TPU M3YyYCHHH OOYYarOIIUMUCS COOTBETCTBYIOIINX
CHUCTEMATHYECKUX Pa3/ie]IOB OMOJIOTHH Ha YPOBHE OCHOBHOTO 001Iero oopazosanusi, B 10—11 kmaccax
9TH 3HAHUS TOJYy4yaroT pa3BUTHE. Tak, paclIupeHbl M YriyOjgeHbl OHOJOTMYEeCKHEe 3HAHHUS O
pacTeHusX, )KUBOTHBIX, rpudax, OaKTepUsIX, OpraHu3Me YEIOBEKa, OOIIMX 3aKOHOMEPHOCTSX KU3HH,
JIOTIOJTHUTEIBHO BKJIIOYEHBI OHOJIOTMYECKHE CBEIEHUs NPUKIAIHOTO M IOMCKOBOTO XapakTepa,
KOTOpbIE MOKHO HCITOJIb30BAaTh KaK OPUEHTHUPHI [Tl MOCIEAYIoNero Beioopa npodeccun. BozmoxkHa
TaK)Ke WHTETparus OHOJIOTMYECKHX 3HAHWH C COOTBETCTBYIOIIMMH 3HAHUSMH, TOTYYCHHBIMU
00y4arolUMUCs NpU U3y4eHUU (HU3UKHU, XUMHUH, reorpaduu 1 MaTeMaTUKH.

CtpykTypa nporpaMmsl 1o yueOHoMy mipeamety "buonorus" oTpakaeT cHCTEeMHO-YPOBHEBBIM
U DBOJIIOLMOHHBIA MOAXOAbl K H3ydeHHIo Ouonoruu. COrlacHO UM, M3y4alOTCs CBOMCTBa H
3aKOHOMEPHOCTH, XapaKTEepHBIE /IS JKUBBIX CHUCTEM pPAa3HOTO YPOBHS OpPTaHM3AIWH, 3BOJIOIHAN
OpPraHMYECKOro MHUpa Ha 3emiie, COXpaHEHUs OMOJIOTMYECKOro pa3zHooOpasus miaHersl. Tak, B 10
KJIacC€ M3YYalOTCsS OCHOBBI MOJICKYJSPHON M KJIETOYHOW OHOJIOTHH, SMOPHOJIOTUM W OHUOIOTHH
pa3BUTHSA, T€HETUKH M CENEKLHUU, OMOTEXHOJIOTMH M CUHTETUYECKOW OMOJIOTHH, aKTyaJu3upyloTCs



3HaHHUS OOydJaromuxcs 1mo OOTaHWKE, 300JI0TUH, aHATOMHUM, (u3monoruu yenoBeka. B 11 kmacce
M3YYaIOTCs SBOJIIOLIMOHHOE YYEHHE, OCHOBBI 3KOJIOTHH U yueHue o Ouocdepe.

VYuebublii mnpenmer «buomorus» mpu3BaH  00ECHEYUTh OCBOEHHE  OOy4YarOIIMMUCS
OMOJIOTMYECKUX TEOPUH M 3aKOHOB, WJEH, IPUHIMIIOB U MPABWIL, JEKAIIUX B OCHOBE COBPEMEHHOM
€CTeCTBEHHO-HAYYHOW KapTUHBI MHUPA, 3HAHUI O CTPOCHUH, MHOTOOOpa3uu U OCOOCHHOCTSX KIIETKH,
OpraHusma, IOMYJISIMKM, OHMOLIEH03a, SKOCUCTEMbI, O BBIJAIOIIMXCA HAY4YHBIX JOCTHKCHUSX,
COBPEMEHHBIX MCCIIEJIOBAHUSX B OWOJOTHH, MPUKIAJHBIX aCHEKTaX OWONOTHYECKUX 3HaHWM. s
Pa3BUTHS U MOAJEPKAHUSA UHTEpeca 00yJaromMXCsi K OMOJIOTUU Hapsly CO 3HAUYUTEIbHBIM 00BbEMOM
TEOPETUYECKOTO MaTepuaia B COJACPKAHUU MPOTPAMMBI 110 OMOJIOTHH MPETYCMOTPEHO 3HAKOMCTBO C
UCTOpHUEH CTAaHOBJICHUS U PA3BUTHS TOW WIM MHOM OOJIacTH OMOJIOTHH, BKJIAJOM OTCUECTBEHHBIX U
3apyOeKHBIX YUEHBIX B pEIICHHE BAKHEUIINX OMOOTHYECKUX U IKOJIOTHUECKUX POOIIeM.

Lenp u3yyenus ydeOHoro mpeamera «buonorus» Ha yriayOn€HHOM YPOBHE — OBJIAJCHHE
00y4aroIUMUCs 3HAHUSAMH O CTPYKTYPHO-(DYHKIIMOHAIBHOW OpPTraHW3allMH JKUBBIX CUCTEM PAa3HOTO
paHra W TpHOOpETeHHWEe YMEHHMH UCIONb30BaTh O3TH 3HaHHWA B (OPMHPOBAHWU HMHTEpeca K
onpeaenéHHol 001acTi MpodecCnoHABHON NeATeTbHOCTH, CBI3aHHOW ¢ OMOJIOTHEH, WIH K BBIOOPY
y4eOHOTO 3aBEeICHUS TSI TPOJOIDKEHHS OMOJIOTHYECKOT0 00pa30BaHMsL.

JlocTiwkeHne nend u3ydeHus ydeOHoro npeamera «buonorus» Ha yriryOJaEHHOM YpOBHE
o0ecTeYnBaeTCs peIIeHUEM CIeTYIONUX 3a/au:

OCBOCHHE OOYYAIOMIMMHUCS CHUCTEMBI OMOJIOTHUECKMX 3HAHUK: 00 OCHOBHBIX OMOJIOTHYECKUX
TEOpUAX, KOHLEMIMIX, THUIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U IMpaBWJIAX, COCTaBISIOLIUX
COBPEMEHHYIO €CTECTBEHHO-HAayUYHYI0 KapTUHY MHpa; O CTPOEHUH, MHOTOOOpa3suu U OCOOEHHOCTSIX
OMOJIOTMYECKHX CHCTeM (KJIETKA, OpraHW3M, MOMYJISIHsS, BHJI, OHOreoleHo3, Owocdepa); o
BBIIAIOIMXCS OTKPBITUAX U COBPEMEHHBIX UCCIIEIOBAaHUSIX B OMOJIOTUY;

03HAaKOMJIEHHE O0YYaIOIIMUXCS ¢ METOJAaMU MO3HAHUS JKUBOW MPHUPOJBI: UCCIEN0BATENbCKUMHU
METOJIaMU OMOJIOTUYECKUX HAyK (MOJEKYJISIPHOW M KJIIETOYHON OMOJIOTHH, YMOPHOJIOTUN W OHOJIOTHH
pa3BUTHS, T€HETUKH M CENEeKLIHUH, OMOTEXHOJIOTMH M CHUHTETUYECKOW OMOJIOTHH, MaJeOHTOJIOTHH,
9KOJIOTMM); METOJaMU  CaMOCTOSITEIbHOIO  IPOBENEHUS OMOJIOTMYECKHMX MCCIEIOBaHUN B
nmabopaTopuu U B pupojie (HabIoAeHIE, U3MEPEHUE, DKCTIEPUMEHT, MOICTTUPOBAHUE);

OBJIaJICHHE OOYy4alOUIMMHCS YMEHUSMU: CAMOCTOATEIbHO HAaxOJUTh, AaHAJIU3UPOBATh W
HCIIOJIb30BaTh OMOJIOTHYECKYI0 HH(OpPMAIMIO; IOJIb30BaThCSI OMOJIOTMYECKONM TEPMHUHOJIOTHEH H
CHUMBOJIMKOM; YCTaHABIIMBATh CBSI3b MEXKIY Pa3BUTHEM OMOJIOTMHM M COLIMAIbHO-3KOHOMHYECKUMH U
9KOJIOTMYECKUMHU Mpo0JieMaMu 4eJIOBEYECTBA; OLIEHUBATh IOCIEACTBHUS CBOEH JAESITEIBbHOCTU IO
OTHOIICHHUIO K OKPY)KaIoIllel MPUPOAHON cpesie, COOCTBEHHOMY 3710POBbIO U 3/J0POBBIO OKPYKAIOIIUX
Joeil; 000CHOBBIBATh M COOMIOAATh MEPbl MPOPHIAKTUKN MH(EKIIMOHHBIX 3a00JIeBaHUM, MpaBuUiia
MOBEJIEHUsT B TIPpUPOJIe W oOecredeHuss Oe30MacHOCTH COOCTBEHHOW IKU3HENEATEITbHOCTH B
Ype3BbIYANHBIX CUTYalUAX MPUPOJHOTIO U TEXHOTEHHOTO XapaKTepa; XapaKTepu30BaTh COBPEMEHHbBIE
Hay4yHbI€ OTKPBITUS B 001acT OMOJIOTUH;

pa3BuUTHE y OOYYAIOIMIMXCS HWHTEIUIEKTYaIbHBIX W TBOPYECKHX CIIOCOOHOCTEH B mMpolecce
3HAKOMCTBAa C BBIJAIOIIMMHCS OTKPBITUSAMHU U COBPEMEHHBIMH HCCIIEJJOBAaHUSIMH B OHOJIOTHH,
pelaeMpIMi €10 TpodJIeMaMH, METOJOoJoTHel OHOJIOTUYECKOTO UCCIIEOBAHUS, MPOBEACHUS
OKCIIEPUMEHTAJbHBIX  HMCCIEIOBAHMUM,  pelIeHuss  OMOJOTMYECKHX  3ajady,  MOJAETUPOBAHUS
OMOJIOrMYEeCKUX O0BEKTOB U MPOLIECCOB;

BOCIIUTaHHE Yy OOy4arouMxcs IIEHHOCTHOTO OTHOIIEHHS K JKMBOM MpHpPOJAE B LEJIOM H K
OTJIENbHBIM €€ 00BEKTaM U SBICHUSAM; (OPMUPOBAHUE IKOJIOTUUECKON, T€HETHUYECKON IPaMOTHOCTH,
o0uieil KyabTyphl OBEICHUS B IPUPO/IE; MHTETPAIIMHN €CTECTBEHHO-HAYUHbIX 3HaHUM;

npuobpereHue OOy4YaIOUUMUCS KOMIETEHTHOCTH B PalMOHAIBHOM MPUPOIONOIb30BAHUH
(cobmronenre MpaBmI TIOBEACHUSI B MPUPOJIE, OXPaHBl BHJIOB, YKOCUCTEM, OMOCHEPHI), COXpAHCHUHN
COOCTBEHHOTO 3/I0POBbSI U 3JIOPOBBSl OKPYXKAIOIIUX Jtojed (coOnoieHuss Mep MNpOQPHIAKTUKH
3a0oneBanuii, oOecrieueHne O€30MaCHOCTH JKU3HEACITEIPHOCTH B YPE3BBIUAWHBIX CHTYAIHAX
MPUPOJHOTO U TEXHOTEHHOTO XapaKTepa) Ha OCHOBE HCIOJIb30BAaHUSA OWOJIOTMYECKHUX 3HAHUUH U
YMEHHUH B MOBCEAHEBHOM JKU3HH;



CO3JIaHME  YCIIOBHM JUIsI OCO3HAHHOTO  BBHIOOpPAa  OOydYaIOUIMMHCS  HMHIUBHIYaJIbHON
o0pa3oBaTeNbHOW  TPAGKTOPHUH,  CHOCOOCTBYIOWIEH — mocienylomeMy  npodecCHOHAIBHOMY
CaMoOoInpeaACICHUIO, B COOTBCTCTBUU C UHANBUAYAJIbHBIMU HHTCPCCAMU U HOTpe6HOCTSIMI/I peruoHa.

OO1m1ee yncI0 YacoB, OTBEJACHHBIX HA M3yUeHHE OMOJIOTMU Ha YriIyOJCHHOM YPOBHE CPEIHEro
obero oopazoBanus, cocraBisier 204 vaca: B 10 kmacce — 102 yaca (3 gaca B Heznenio), B 11 kimacce —
102 yaca (3 yaca B HEZIENIO).

Otb6op opraHu3anMOHHBIX (OPM, METOJIOB U CPEICTB OOy4YCHHS OUOJIIOTUU OCYIIECTBIISCTCS C
yu€ToM cnenu(uKy ero CoAepKaHWs M HAMPaBICHHOCTH Ha NPOJOJDKEHHE OHOJIOrHMYECKOTrO
o0pa3oBaHMs B OPraHU3ALUIX CPEIHETO MPOPECCHOHATBHOTO U BBICIIIETO 00pa30BaHHUS.

OOs3aTenbHBIM  yCIOBUEM MpH OOyYeHHHM OWMOJIOTUM Ha YriayOJEHHOM YpOBHE SBISETCS
MpoBeJicHUE Ta00paTOPHBIX U MPAKTUYECKUX paboT. Takke ydacThe oO0ydyaromuxcs B BBITOJHEHHUH
MPOEKTHBIX M Y4eOHO-HCCIIEe0BATEeIbCKIX paboT, TEMAaTHKa KOTOPBIX OIpPENENseTCs] YYUTEIeM Ha
OCHOBE HMEIOUIUXCS MaTEPUAIBHO-TEXHUYECKUX PECYpCOB M MECTHBIX INPUPOJHBIX YCIOBUM.



COJAEP/KAHUE OBYYEHUA
10 KJIACC

CopepxaHue MporpamMmbl, BbIIEJIEHHOE KYPCUBOM, HE BXOJIUT B MPOBEPKY IOCYAAPCTBEHHOU
urorosoi arrectanuu (I'NA).

Tema 1. Brnosnorus kak Hayka

CoBpemeHHass OHONOrus — KOMIUIEKCHas Hayka. Kparkas uctopus pa3BUTHS OHOJOTHU.
buonoruueckue Hayku U wu3ydaemble UMHU IpoOsnembl. DyHnaMmeHTalabHbIE, TPUKIAJAHBIE U
MOUCKOBBIEC HAYYHBIE UCCIICOBAHMS B OMOJIOTHH.

3nayenne OMOJOTHH B (DOPMUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAyYHOW KapTHHBI MHUPA.
[Ipodeccun, cBszanHple ¢ Ouosorueil. 3HayeHWE OWOJOTMM B NPAKTUYECKOH JESATEIbHOCTH
YeJI0BeKa: MEAUIIMHE, CEIbCKOM XO03SIIICTBE, IPOMBIIIJIEHHOCTH, OXPaHE IPUPOJIBI.

JdemMoHcTpauuu

[optpetsl: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. [dapsun, Y. I'apseii, I
Mennens, B. U. Bepnanckuii, U. I1. [1aBnos, U. . Meunukos, H. 1. BaBunos, H. B. Tumodees-
Pecosckuit, [Ix. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuuer u cxembl: «CBsi3b OMOIIOTHM C JPYTMMHU Haykammu», «CHucrema OMOIOTHYECKHX
HayK».

Tema 2. /KuBble cucTeMbl M X H3Y4YeHHE

XKuBble cuctembl Kak mpeaMeT usydeHus Omosoruu. CBOMCTBA JKMBBIX CHUCTEM: €IUHCTBO
XUMHUYECKOI'0 COCTaBa, AUCKPETHOCTb U LIEJIOCTHOCTb, CIOXKHOCTh U YHOPSAAOYEHHOCTh CTPYKTYpHI,
OTKPBITOCTh, CAMOOpPIraHMU3alMsl, CaMOBOCIIPOM3BEIACHHUE, Pa3ApPaXKMUMOCTh, U3MEHUYMBOCTb, POCT U
pa3BUTHE.

YpOBHM  OpraHuM3aldd  JKMBBIX CHCTEM:  MOJICKYJISIDHBIM,  KJIETOYHBIM, TKaHEBBIH,
OpraHU3MEHHBIN, MOMYJISIUOHHO-BUIAOBOM, SKOCUCTEMHBbIN (OMOT€OLIEHOTHYECKH), OnOCQepHBIi.
[Ipoueccel, npoucxonsie B *KUBbIX cucreMax. OCHOBHbIE MPU3HAKH kHUBOro. JKu3Hb kak ¢opma
cyuiecTBoBaHMs Marepun. Hayku, u3yuaroniyie »KuBble CHCTEMBI HA Pa3HbIX YPOBHSAX OpPraHU3alUHU.

N3yuenne >xuBbIX cucteM. Meroasl Ouonoruveckoil Hayku. HaOmronmenue, wu3MepeHwue,
SKCIEPUMEHT, CUCTeMaTu3anus, Metaananus. [loHaTue o 3aBUCUMON M HE3aBUCUMOW NEPEMEHHOM.
[InanupoBanue skcnepuMenTta. [loctaHoBka u mpoBepka runore3. HymeBas rumoresa. IlonsTue
BBIOODKHM U €€ J0cToBepHOCThb. Pazbpoc B Ouojormueckux nAaHHbIX. OLEHKa JIOCTOBEPHOCTH
MOJIYyUEHHBIX  pe3ynbTaToB. [IpuumHBI HUCKaXEeHHsT pe3yibTaToB 3KcrnepuMeHTa. llonsartue
CTaTUCTUYECKOTO TECTA.

JdemMoHcTpanuu

Tabmuis! u cxembl: «OCHOBHBIE NMPU3HAKU KU3HWY, «bronornueckue cuctemsl», «CBoHcTBa
KUBOM Marepumn», «YpOBHU OpraHM3alMM XUBOW MNPHUPOAbD», «CTpOEHHE >KUBOTHOW KIIETKUY,
«Tkanm KUBOTHBIX», «CHCTEMBI OpPraHOB 4YEJIOBEYECKOrO0 OpraHusMa», «buoreonenos»,
«buocdepay, «MeToIbl U3YICHHS )KHBOUW MPUPOIBI».

Ob6opynoBanue: nmabopatopHOoe O0OpYAOBaHUE JIS MPOBEICHUS HAOIIOJICHUN, W3MEPECHHH,
AKCIIEPUMEHTOB.

IIpakTnueckas pabGora «l/cronb3oBaHHe pa3IUYHBIX METOAOB MPH H3YYEHUU HKHUBBIX
CUCTEMM.

Tema 3. buosorust Kierku

Knerka — crpykTypHO-QyHKIMOHANbHAS €IMHULA >XUBOTO. VICTOpUS OTKPBITHS KJIETKH.
Pa6oter P. I'yka, A. JleBenryka. Knerounas teopus (T. IIBann, M. Illneiinen, P. Bupxos).
OCHOBHBIE MOJIO)KEHUSI COBPEMEHHOU KJIIETOYHOU TEOPHH.

MeToapl  MOJEKYJISApHOM M KJIETOYHOM OMONOrMHM: MHUKPOCKOIHUSA, XpomaTtorpadus,
anekTpodope3,  METOA  MEYEHBIX  aTOMOB,  JAu(depeHunanbHoe  HeHTpUudyrupoBaHue,
KyIbTUBUPOBAaHUE KJIETOK. HM3yuenue ¢huxcuposanuvix Kiemok. DIEKTPOHHAsS MUKPOCKOIHS.
Kongoxranvnasn mukpockonus. Bumanvhoe (npudicuznennoe) uzyueHnue Kiemox.



JdemMoHcTpauuu

[Moptpetsr: P. I'yk, A. JleBenryk, T. llIBann, M. lllneiinen, P. Bupxos, K. M. bap.

Tabmuipl 1 cxembl: «CBETOBOM MHUKPOCKOI», «DJIEKTPOHHBI MuUKpockom», «Mcropus
pa3BUTHS METOJI0B MUKPOCKOIIUN».

OO6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKpONpEnapaThl pPaCTHTENbHBIX, J>XUBOTHBIX H
OaKTepUaIbHBIX KICTOK.

IIpakTuuyeckass padora «/3yueHue MeETOJOB KIETOYHOW Ouosoruu (xpomarorpadus,
anektpoopes, nupdepenuuansHoe neHTpudyruposanue, [1LP)».

Tema 4. Xumuveckasi OpraHu3anus KJIeTKH

XUMHYECKUI COCTaB KIETKH. Makpo-, MUKpPO- U yJIbTPaMUKPOIEMEHTBI. Bosa u e€ poiib Kak
pacTBOpUTENIS, PEAreHTa, y4acTUE B CTPYKTYPUPOBAHUM KIIETKH, TEIUIOPETYIsuuu. MuHepalbHbIe
BEIIECTBA KJIETKU, NX OMONOrHYecKas poiib. Poib KaTHOHOB 1 aHMOHOB B KJIETKE.

Opranuueckue BellecTBa KJIETKU. buosornyeckue mnoaumepbl. benku. AMUHOKHCIOTHBIN
cocraB 0enkoB. CTpykTyphl OenkoBoi MoisieKkysbl. IlepBuuHas cTpykrypa Oenka, MenTuHas CBS3b.
Bropuunas, TpeTuuHas, ueTBepTUYHAs CTPyKTyphl. JleHaTypanus. CBoiictBa  O€NKOB.
Knaccudukanus 6enkoB. buonorunueckue GyHKIuu 0€IK0B. [Ipuonsi.

VYrneBoabl. MoHOcaxapuibl, Jucaxapuabl, OJUrocaxapuabl ¥ noaucaxapujpl. OOmuid mniaH
CTpoeHus U (PU3NKO-XMMHUYECKHE CBOMCTBA yIIIeBOAOB. bronornueckue (yHKIMH yrIeBOIOB.

Jlumunet. T'uapodunbHO-THApODOOHBIE cBOMcTBA. Knaccudukanus mTunmuaoB. Tpurianiepuisl,
dochomumuapl, Bocku, crepounsl. buonormdyeckme QyHkumm aunuaoB. OOmue CcBOWCTBa
OMOJIOTHYECKUX MEMOpaH — TEKY4eCTh, CIOCOOHOCTh K CAaMO3aMBIKaHHUIO, TIOTYTIPOHULIAEMOCTb.

HyxneunoBbie kucnorel. JJHK um PHK. Crpoenue HykinenHoBbiX kucinotT. HykieoTuusl.
[Mpunmun komruiementapHoctu. [lpaBuno Yapradda. Crpykrypa HAHK — nBoiinas crmpaib.
Mectonaxoxaenue u 6uonorunueckue pynkuuu JHK. Bunst PHK. ®ynkuuu PHK B kietke.

Crpoenue mosekynbsl AT®. Makposprudyeckue cBsizu B Mosiekysie AT®. buonorunueckue
¢yakun  AT®. BoccraHoBiE€HHbIE TNEPEHOCUMKHM, UX (QyHKIMM B  KIeTKe. J{pyeue
nykneosuompughocpamor (HTD). CexBenupoBanue [IHK. Memoowr eenomuxu, mpanckpunmomuxu,
NPOMeoOMUKU.

CrpykrypHass Ouoiorus: OuMoxuMmMHueckue Hu Ouodu3Mueckue HCCIe0BaHUsS COCTaBa U
IIPOCTPAHCTBEHHOMN CTPYKTYphl OMoMonekyn. Mooeruposanue cmpykmypol u YHKYull OUOMONEK)
u ux xomnuekcos. Komnvromepuwiii Ou3aiin U op2aHuyeckuli Cunme3 OUOMONIEKYI U UX HENPUPOOHBIX
aHano2os.

JdemMoHcTpanuu

[optpersr: JI. ITonunr, Jx. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panxinun, ®@. Caurep, C.
[Ipy3unep.

Juarpammsl:  «PacnpeneneHne  XMMHUYECKHX  JJIEMEHTOB B HEXHMBOM  IIPUPOAE»,
«Pacnpenenenue XUMUYECKUX IEMEHTOB B )KMBOW IIPUPOJIEN.

Tabmuubpr u cxemsl: «llepuoamdeckass TabnHMIa XUMHYECKHUX DJIEMEHTOBY», «CTpoeHue
MOJIEKYJIbI BOJIBI», «BeriecTBa B cocTaBe opraHu3MoBy, «CTpoeHue MOJIeKyIbl 0enka», «CTpyKTypbl
0enkoBOll Monekyibl», «CTpoeHHE MOJEKyNl YriieBoAoB», «CTpoeHue MOJEeKyN JIUIKUIO0BY,
«HyxnenHoBbie KUCTOThIY, «CTpoeHune MoJIeKybl ATD.

O6opynoBaHue: XUMUYECKasl IOCy1a U 000pyJ0BaHHE.

JlabopaTopHas padora «OOHapyXkeHHE OETKOB C TOMOIIBIO KaY€CTBEHHBIX PEaKITHIi».

JlaGoparopHass padora «lccrnenoBaHre HYKJIEHMHOBBIX KHCIOT, BBIJACICHHBIX M3 KIETOK
Pa3IMYHbBIX OPraHU3MOBY.

Tema S. Ctpoenue n pyHKIUM KIETKH

Tunsl kieTok: sykapuoTudeckas U THpokapuoTudeckas. CTpyKTypHO-()YHKIHMOHAJIbHbIE
00pa3oBaHMS KIETKH.

Crpoenue npokapuoTnueckoi kieTku. Kimerounas cteHka Oakrtepuii u apxeit. OcobeHHOCTH
CTpOEHHUsSI TETEPOTPOPHON U aBTOTPO(DHON MPOKAPHOTUUYECKHUX KIETOK. MECTO M poJihb MPOKAPHOT B
OnoleHO3aX.



Crpoenne W (yHKIMOHMPOBAHUE OJyKapuOTHUYecKOW KieTkH. [lnasmarmdeckas memOpaHa
(mmasmanemma).  CTpykTypa Ma3MaTH4ecKod  MeMmOpaHbl. TpaHCHOPT  BEIIECTB  4epes
IUIa3MaTHYECKyl0 MeMOpaHy: maccuBHBIA (nuddy3us, obneru€énnas auddysus), aKTUBHBINA
(mepBUUYHBIA W BTOPUYHBIA aKTUBHBIA TpaHcropT). Ilomymponumaemocts MemOpanbl. PaGora
HATPUI-KAMEBOr0 HAcoca. DHAOMMUTO3: MHHOIMTO3, (aronuro3. Dk3ouuTto3. KierouHas cTeHka.
CrpykTypa u GyHKIHU KIETOYHOU CTEHKH PACTCHHIA, TPHOOB.

Huronnazma. Ilutozonb. Ilutockener. JIBuxeHue wnurorsiazmbl. OpraHousibl KIJIETKH.
OnnomemMOpaHHbIe OpPraHoujbl KieTku: 3HporazMmaruueckas cetb (IIIC), anmapar [Nosbixkw,
JU30COMBI, MX CTPOCHHME M (QYHKUMH. B3auMOCBS3b OJHOMEMOpPAaHHBIX OPraHOWAOB KIIETKH.
CrtpoeHue TrpaHyJIsIpHOTO peTHKyayMa. Mexanusm Hanpasnenus 6enkos 6 JIIIC. Cunres
pactBopuMbIXx  OenkoB.  CuHTE3  KIETOYHBIX  MeMOpaH.  Imankuil  (arpaHyssipHBbIT)
sHOMIA3MaTHUeCKuil petukynyM. CekperopHas ¢GyHKIus anmapara [onbmku. Moougurkayus
benxoe 6 annapame I'onvoocu. Copmuposka 6enxos ¢ annapame I onvoxcu. TpaHCTIOPT BELIECTB B
KJIeTKe. Bakyoun pactutenbHbIX KieToK. Kirerounslii cok. Typrop.

[lonyaBTOHOMHBIE ~ OpraHoubl KJIETKU: MHUTOXOHIPUH, IUIACTUABL.  [Ipoucxooicoenue
mumoxonopuut u naacmud. Cumobuocenes (K.C. Mepesckoscku, JI. Mapeynruc). Ctpoenue u
GyHKIMM MUTOXOHAPUA © mactui. llepBuuHBIE, BTOPHYHBIE W  CIOXKHBIC IJIACTUIBI
(hOTOCHHTE3UPYIONTUX FYKAPUOT. XIIOPOILIACTHI, XPOMOIUIACTHI, JICHKOILIACTHI BBICITUX PACTCHHIA.

HememOpannsie opranounsl kietku CtpoeHne W (yHKIMM HEMEMOpPaHHBIX OpPraHOUIOB
KieTku.  PuGocombl.  [Ipomeoscymounvie  unamenmoi.  MuxkpoduiiaMmeHTsl.  Akmunogvle
Muxkpoguramenmol. MBbllIEUHbIE KIETKH. AKMUHOBblE KOMNOHEHMbl HEMbIUEUHBIX —KIEmOK.
Muxkpotpybouku. Kierounsii nentp. CTpoeHMe ©  ABWKEHHE JKTYTUKOB H  PECHHUYCK.
MuxkpoTtpyOouku 1uroria3Mel. Llentpuons. Berku, accoyuupoganmvie ¢ MukpoguiameHmamu u
muxpompyboukamu. Momophwie 6enxu.

SAnpo. OOonouka siapa, XpOMAaTHUH, KAapUOILIa3Ma, SAPBILIKH, MX CTpOE€HUE U (YHKIUU.
SAnepHslii 6enKoBbI MaTpukc. IIpocTpaHCTBEHHOE PACIIONOKEHHE XPOMOCOM B MHTEp(a3HOM sizipe.
Dyxpomamun u eemepoxpomamun. benku XpoMaTuHa — TUCTOHBL. JJunamuka s0epHot 00010UKU &
mumo3se. Hoepuviii mpancnopm.

Knerounsie BkimtoueHusi. CpaBHUTENIbHAS XapaKTEPUCTUKA KJIIETOK AYKApUOT (pacTUTENbHOM,
KUBOTHOM, TpUOHOI).

JdemMoHcTpanuu

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

Tabmuip! u cxembl: «CTpoeHHE SYKapUOTHUECKON KIETKn», «CTpoeHue KUBOTHOU KIETKU»,
«CTpoeHne pacTUTENbHON  KiIeTku», «CTpoeHne MUTOXOHApUM», «Sapo», «CrtpoeHue
MIPOKAPUOTUYECKOMN KIETKH».

O6opynoBaHKe: CBETOBOM MUKPOCKOII, MUKPOIPENapaTbl PaCTUTENbHBIX, )KUBOTHBIX KJIETOK,
MUKpOMpenaparbl 0aKTepHaIbHbIX KJIETOK.

JlaGoparopHas padora «/3yueHne CTpOeHHS KIETOK Pa3IMYHbIX OPraHU3MOB).

IIpakTnueckas padora «/3ydyeHue CBOMCTB KJIIETOUHON MEMOpaHbI».

JlabGoparopHass pabdora «lccnenoBaHue IIa3MOIM3a W JIEIUIA3MOJIM3a B PACTUTEIbHBIX
KJIETKax».

IIpakTnueckas padora «/3ydyeHue ABMKEHUS HUTOIIIA3MbI B PACTUTENBHBIX KIETKAX).

Tema 6. O0MeH BelecTB U NMpeBpalliecHUe JHEPITUU B KJIETKe

AccuMWISIIMSL U TUCCUMIIIALIMSL — JIB€ CTOPOHBI Merabonu3ma. Tumbl oOMEHa BEIIECTB:
aBTOTPO(HBIA U TeTepoTpodHbIi. YyacTue Kuciaopoia B 0OMEHHBIX Ipoleccax. JHEepreTuueckoe
oOecnieuenue kietku: npespamieHne AT® B oOMeHHBbIX mnporeccax. PepMEeHTATUBHBIM XapakTep
peaknuii KJIeTo4Horo Meradonm3ma. MepMEeHThI, UX CTPOCHHE, CBOMCTBA U MEXAHW3M JICHCTBUSL.
Kodepmentsl. Otnnuus (epMEHTOB OT HEOPTaHMYECKUX KaTaau3aTopoB. benku-akTUBaTOpBl U
OeNKU-UHTHOUTOPBI. 3aBUCUMOCTh CKOPOCTH (DEpMEHTATUBHBIX PEaKLUi OT pa3IMuHbIX (PaKTOPOB.

[lepBHuHBIl CUHTE3 OpPraHUYECKHUX BEIIECTB B KiEeTKe. DOTOCUHTE3. AHOKCUCEHHbIU U
oxcuzennbvlll pomocunmes y baxmepuii. Ceemocobupaiowjue nuemMenmsl U NUSMeHmMbvl PeaKyuoHHO20



yenmpa. Ponp xyopomnactoB B mporecce QorocuHTe3a. (CBeroBas W TeMHOBas  (asbl.
@omoovixanue, Cz., Cs- u CAM-munvr ghomocunmesa. IlponyKTUBHOCTh (oTOCHHTE3a. Brnusnue
pa3nu4YHbIX (haKTOPOB HA CKOPOCTh (poTOCHHTE3a. 3HAUEHUE (POTOCHHTE3A.

XemocunTe3. Pa3zHooOpasue OpraHm3MOB-XEMOCHHTETUKOB: HUTpH(PHUUIUpPYIOMIUE OaKTEepHH,
xKenez00aKkTepru, cepoOaKTepHH, BOJIOPOIHbIE OakTepun. 3HaUeHUE XEMOCHHTE3A.

Ana’poOHble opranu3mbl. Buasl Opoxkenus. IIpoaykTel OpokeHHsS W HMX HCHOJIb30BAHUE
YEeIIOBEKOM. AHa’pOOHBIE MHKPOOPTaHM3MBI KaK OOBEKTHl OWOTEXHOJOTMHU | BO30YIUTENN
Ooe3Hen.

AdpoOHBIC OpraHu3Mbl. OTallbl JHEPreTHYECKOro oOmeHa. [loAroTOBUTENBHBIN ATall.
['mukonu3 — 6ECKUCIOPOAHOE PACIIETNICHHE TIIFOKO3bI.

buonoruueckoe oxkuciaeHHE, WIM KJIETOYHOE JbixaHue. Poiab MHUTOXOHIpHII B mporeccax
Oouosiornyeckoro oxucieHus. Lluximyeckue peaknuu. OxucnutenbHoe (hochopuaupoBaHue.
Onepeus memopannozo epaouenma npomonos. Cunmez AT®: paboma npomounnoti ATD-cunma3soi.
[IpeumymiectBa a’poOHOro myTH oOMEeHa BemlecTB Tepen aHadpoOHBIM. DddeKkTuBHOCTH
SHEPreTUYecKOro oOMeHa.

JdemMoHcTpanuu

[oprpersr: [Ix. Ilpuctinu, K. A. Tumupsszes, C. H. Bunorpaackuii, B. A. DOurensrapar, I1.
Murtuenn, I'. A. 3aBap3uH.

Tabmumer u  cxembl: «®DoTocuHTE3», «DHEpreTHYecKkuii oOMeH», «buocuHTe3 OemKkay,
«Ctpoenue pepmeHTay, «XEeMOCHHTE3Y.

O6opynoBaHHe: CBETOBOM MHUKPOCKOI, OOOpYIOBaHUE JUIsl MPUTOTOBIIEHUS IOCTOSIHHBIX U
BPEMEHHBIX MUKPOIIPENapaToB.

JlaGopaTopHas padora «/I3yuyeHHe KaTaTUTHYECKOW aKTHBHOCTH ()epPMEHTOB (Ha mpumepe
aMuIIa3bl WIK KaTajaasbl)».

JlaGopaTopnas padora «/3ydyenue epMEHTAaTHUBHOTO PACIICIUICHHUS MTEPOKCHIA BOJOPOIA B
PACTUTENBHBIX W KUBOTHBIX KIIETKAX.

JlaGopaTopHas padora «CpaBHEHHE TPOILIECCOB (POTOCHHTE3A U XEMOCHUHTE3AY.

JlaGopaTopHas padora «CpaBHEHHE TPOIIECCOB OPOKEHUSI U IBIXAHUSI.

Tema 7. HacieacrBeHHasi MHpoOpMalus U peajau3anus eé B KJIeTKe

Peakuuu MarpuuHoro cunresa. [IpyHIMI KOMIUIEMEHTApHOCTHM B PEaKLMSIX MaTPUYHOTO
cuHTe3a. Peanmuzanusa HacnencTBeHHoW uHpopmauuu. ['eHeTmdyeckuil KojA, €ro CBOICTBa.
Tpanckpunuus — marpuusslii cuHTe3 PHK. IlpumHnmme! TpaHCKpunuuu: KOMIUIEMEHTAPHOCT,
aHTUNApaJUIEIbHOCTh, aCUMMETPUYHOCTb. Cospesanue mampuunvix PHK 6 sykapuomuueckoii
knemxe. Hexooupyrowue PHK.

Tpancnauuss u e€ »tanbel. Yuactue TpaHcnopTHeix PHK B OuocunTeze Oenka. YcimoBus
o6uocunTe3a 6enka. Kogupoanue aMmuHokuciot. Posibs pubocom B OnocuHTese Oenka.

Coepemennvie npedcmagnenus o cmpoenuu 2ernos. OpraHuzanus reHOMa y HpPOKapHOT U
syKapuoT. Perynsiuusi akTUBHOCTH T€HOB y mpokapuot. ['unoresa onepona (®. XKakob, K. Mano).
MonekynapHvle MexaHuzMuvl dIKcnpeccuu 2enos8 y aykapuom. Pone xpomamuna 6 pe2ynsyuu pabomol
2enog. Perynsius oOMeHHBIX npolieccoB B KieTke. Kierounslii romeocTas.

Bupycbl — HekneTouHble (OpMBI KU3HM M OONMUratHele napasuThl. CTpoeHue MNpPOCTHIX U
CJIOKHBIX BHPYCOB, PETPOBHUPYCOB, OakTepuodaroB. Kusnennwiii yuxn JJHK-cooepocawux supycos,
PHK-cooeporcawux supycos, bakmepuoghazos. Obpamuas mpanckpunyus, peeepmasa, unmezpasd.

BupycHubie 3a005eBanus yenoBeka, KUBOTHbIX, pactenuit. CIIN, COVID-19, connanbhbie u
MEUIIMHCKUE TTPOOIIEMBI.

buoungpopmamuka: unmeepayus u ananuz oonvuwux maccueos («bigdatay) cmpyxmypholx
buonocuueckux daunnvix. Hanomexnonoeuu 6 ouonocuu u meouyune. Ilpoepammupyemole ynxyuu
benxos. Cnocobvl 00cmasKu 1eKapcms.

JdemMoHcTpauuu

[Toptpetsr: H. K. Konsuos, /1. 1. UBaHOBCKUIA.

Tabmuub! u cxemsl: «brocunTes Oenkay, «I eHeTnYeckuid Koy, «Bupycer», «bakrepuodarmy.



IIpakTnyeckas padora «Co3gaHue MOAEIU BUPYCay.

Tema 8. ZKu3HeHHBIN IMKJI KIETKH

Knerounslii nuki, ero nepuoasl u perynsius. Marepdasza u Muto3. OCOOEHHOCTH MPOLECCOB,
mporekalmux B umHTEepdasze. llogroroBka kiIeTku K - AeneHUto.  lIpecuHTeTHYeCKHA
(HIOCTMUTOTUYECKUI), CHUHTETHMYECKUH M TMOCTCUHTETUYECKUN (NPEMUTOTUYECKHUI) MEpHOIbI
uHTEep(ha3bl.

Marpuunsiii  cunres  JHK -  perumkanma.  [IpuHnunsr  perumkanuum — JTHK:
KOMIUIEMEHTAPHOCTbD, [10JIYyKOHCEPBAaTUBHBIN CUHTE3, aHTUIAPAJLIEIbHOCTh. MeXaHu3M perInKalum
JTHK. Xpomocomsl. CtpoeHne xpomocoM. TenoMepsl U Tesomepasza. XpoOMOCOMHBIN HA0Op KIETKU —
KapHOTHIL. JIUIIonIHbIN U TarIouAHbIH HabOps! XpoMocoM. ['oMonorndynabie XpoMocoMbl. [1ooBbIe
XPOMOCOMBI.

Jlenenue kieTku — MuTo3. CTaauyu MUTO3a U MIPOUCXOSALINE B HUX Ipolecchl. TUIbl MUTO3A.
Kapnokunes n nuroknnes. buosorndyeckoe 3Ha4yeHME MUTO3a.

Perynsanus mutotndeckoro nukia kietku. [Iporpammupyemast kierounas ru0esib — anomnros.

Knerounoe siapo, XpoMocombl, (pyHKIMOHANbHAsi TeHOMUKA. Mexanusmvl npoaugepayuu,
ougghepenyuposxu, cmapenus u eubenru xkremok. «Lugpoeas xnemxa» — obuoungopmamuyeckue
Mooenu YHKYUOHUPOBAHUS KIEMKU.

JdemMoHcTpauuu

Tabmuubl u cxembl: «Ku3HEHHBIM UWKI KIETKW», «Muto3», «CTpoeHHE XPOMOCOMY,
«Pennukanus [JHK».

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKponpenapathbl: «MHUTO3 B KJIETKaX KOPEILIKa JTyKay.

JlabopaTopHas padora «/3yueHne XpoMOCOM Ha TOTOBBIX MUKPOITperapaTaxy.

JlabopaTtopnasi pa6ora «HaGmogeHne MuTO3a B KJIETKaX KOHUMKA KOpelika Jyka (Ha
rOTOBBIX MUKpOIIpenapaTax)».

Tema 9. CTpoenue u pyHKIMH OPraHU3MOB

buonoruueckoe pazHooOpasue OpTaHU3MOB. OIHOKIIETOYUHEIE, KOJIOHUAJIbHBIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOeHHOCTH CTPOEHUs U KUHEAESATENbHOCTH OJHOKJIETOYHBIX OpraHu3MoB. bakrepum,
apxeu, OJHOKJIETOYHbIE T'pHObI, OAHOKJIETOYHBbIE BOAOPOCIH, Jpyrue npotuctel. KojmoHuambHbIE
OpraHHU3MBI.

B3anMocCBs3p 4acTell MHOTOKJIETOYHOIO OpraHu3Ma. TKaHW, OpraHbl U CHUCTEMBI OpPraHOB.
OpranusMm kak eauHoe nenoe. ['omeocras.

Tkanu pacteHuil. TUMNBl pacTUTENBHBIX TKaHEW: 0OpazoBaTelbHasl, TIOKPOBHAsI, MPOBOJALIAS,
OCHOBHasl, MexaHn4deckas. OCOOEHHOCTH CTPOEHHUs, PYHKIMHA M PacloiokKeHHUs] TKaHeld B opraHax
pacTeHui.

TkaHu KUBOTHBIX M 4eloBeKa. THUIBI )KUBOTHBIX TKaHEN: 3MUTENHANIbHAS, COEIMHUTENbHAS,
MbIlIeyHas, HepBHas. OCOOEHHOCTH CTpPOEHHs, (QYHKIUI M pacHoJOXKEHHs TKaHEHl B opraHax
KUBOTHBIX U YEJIOBEKa.

Opransl. BereratuBHble W IeHEpaTHBHBIE OpraHbl pacTeHUM. OpraHbl U CUCTEMBI OPraHOB
KUBOTHBIX U 4yenoBeka. DyHKIIMN OPraHOB U CUCTEM OpPTaHOB.

Omnopa Tena opranu3MoB. Kapkac pacteHnid. CkeneTrsl OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
KUBOTHBIX. Hapy>KHbII 1 BHyTpeHHMI ckeneT. CTpPOEHHE U TUIIBI COEIUHEHNS KOCTEM.

JIBu>keHne opraHu3MoB. J[BH>KEeHHE OJJHOKJIETOUHBIX OPTaHU3MOB: aMEOOUIHOE, KIYTUKOBOE,
pecHuuHoe. JIBMKeHHE MHOTOKJIETOYHBIX pAcTeHM: TpONMW3Mbl M  HacTuu. JIBHkeHue
MHOTOKJIETOYHBIX KUBOTHBIX U 4Ye€JIOBEKa: MblleyHasi cuctema. Pediexc. CkeneTHbIe MBIl U X
pabora.

[Tutanue opranuszmoB. lloryomeHre BOABI, YIIEKUCIOrO ra3a M MHUHEPATbHBIX BEIIECTB
pactenusiMu. [lutanue >kMBOTHBIX. BHYTpuUIIOIOCTHOE M BHYTPUKIIETOUHOE MHUIleBapeHue. [luranue
MMO3BOHOYHBIX JKMBOTHBIX. OTHedabl MNUIIEBAPUTENBHOIO TpakTa. IlumieBapuTenbHbIE JKEJe3bl.
[InmeBapuTenpHas cuCTEMa YEI0BEKa.



Jpixanune opranu3moB. Jlpixanue pactenwid. Jlpixanue >kuBOTHBIX. Juddysus ra3oB uepes
moBepxHOCTh KieTku. KoxkHoe nbixanue. JlpixarenpHas moBepxHOCTh. JKabepHoe W J€rouHoe
IbIxaHue. /[pIXxaHue MO3BOHOYHBIX JKUBOTHBIX M YE€JIOBEKA. DBOJIIOLIMOHHOE YCIO)KHEHHUE CTPOEHUS
JIErKUX ITO3BOHOYHBIX KUBOTHBIX. /[pIXarenbHas cuctema 4esioBeka. MexaHu3M BEeHTUIISALNHN JIETKAX
y ITHI] 1 MIIeKonuTatommx. Perymsnuus apixanus. JlpixarenbHbie 00bEMBI.

TpaHcnopT BemecTB y OpraHu3MoB. TpaHCIIOPTHBIE CUCTEMBI PACTEHUM. TpaHCIIOPT BEILECTB
y x&uBOTHBIX. KpoBeHOCHas cucreMa u e€ opranbl. KpoBeHOCHas cucTemMa I03BOHOYHBIX JKMBOTHBIX
u yesnoBeka. Cepale, KPOBEHOCHBIE COCYIbl M KpoBb. Kpyru kpoBooOparieHHs. DBOJIIOLMOHHBIE
YCIIO)KHEHUSI CTPOEHUS KPOBEHOCHOW CHCTEMbl IO3BOHOYHBIX XHUBOTHbIX. PabGota cepama u eé
perymusanus.

Beinenenne y opramusMoB. Belnenenue 'y pacreHui. BplaeneHue y  JKMBOTHBIX.
Coxparutensuble Bakyosu. Opranbl BeigeneHus. OuibTpanus, cekpenus 1 00paTHOE BCAChIBAHUE
KaK MEXaHHU3Mbl pabOThl OpraHoB BblAeleHUsA. CBsA3b IMOJOCTH Tela C KPOBEHOCHOW U
BBIIEJIUTENIHON cucTeMaMu. Bbiienenue y mo3BOHOUYHBIX KUBOTHBIX U 4yenoBeka. [louku. Ctpoenue
1 ¢pyHKIIMoHUpoBanue HedpoHa. OOpazoBaHUE MOYH Y YEIOBEKA.

3amuTa y OpraHu3MoB. 3allluTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropbl OaKTepuil U LMCThI
IpoCTEHIINX. 3amMTa y MHOTOKIeTouHbIX pacTeHuil. Kyrtukyna. CpencrtBa naccuBHOM U
XUMHYECKOM 3amuThl. DUTOHIUBI.

3amuTa y MHOTOKJIETOYHBIX KUBOTHBIX. [IOKpOBBI M MX MPOU3BOAHBIE. 3alllUTa OpraHU3Ma OT
6onesnel. UMMmyHHas cuctema yenoBeka. KileTouHblil 1 TyMOpalibHBIA HMMYHUTET. BpoxXa€HHBIN 1
npuOOpEeTEHHBIN crieruuuecKnii UMMYHHTET. Teopust KIOHabHO-celleKTuBHOro nMMmyHnuteTa (I1.
Opnux, @. M. bepuer, C. Tonerasa). BocnanurenbHble 0TBETHI OpraHu3MoB. Posb BpoKIEHHOIO
MMMYHUTETA B Pa3BUTUHU CUCTEMHBIX 3a00JI€BaHUM.

PasapaxxuMocTh 1 peryisanus y Opranu3sMoB. Pa3apakuMoCTh y OHOKIJIETOYHBIX OPraHU3MOB.
Takcucsl. PaznpaxumMocTs U peryisinus y pacTeHuil. PocToBble BeniecTBa U X 3HaYCHUE.

HepBhas cucrema u peduieKTopHasi peryisuus y >KkuBoTHbIX. HepBHas cucrema u €€ OTHeNnbl.
DBOJIOIMOHHOE YCIIO)KHEHHUE CTPOEHUSI HEPBHOM CUCTEMBI y *KUBOTHBIX. OT/I€IbI TOJIOBHOTO MO3ra
MT03BOHOYHBIX )KUBOTHBIX. Peduiekc u peduiekropHas nyra. bezycinoBHble U yCIOBHbBIE peIEKCHI.

I'ymopanbHas perynsuus W OSHIOKPMHHAs CHCTEMa JKMBOTHBIX M 4ernoBeka. JKeinessl
SHJAOKPUHHOM CHCTEMBI M HX TOpPMOHBL. JlelicTBME TOPMOHOB. B3auMMOCBsI3b HEpPBHOM U
SHAOKpUHHON cucteM. ['unoranamo-runoduzapHas cucrema.

JdemMoHcTpanuu

[Toptper: U. I1. I1aBnos.

Tabmuubpr u cxembl: «OIHOKJIETOYHBIE BOAOPOCINY», «MHOTOKJIETOYHBIE BOJIOPOCTHY,
«baktepuny, «IIpocreiinuey», «Opraibl BETKOBBIX pacTeHU», «CHUCTEMBbI OpPraHOB MO3BOHOYHBIX
KUBOTHBIX», «BHYTpeHHee CTpPOCHHME HAceKOMBbIX», «TkaHM pacTteHui», «KOpHEBBIE CHCTEMBI»,
«Ctpoenune crebmsi», «CTpoeHHE JTMCTOBOM MIIACTUHKNY, « TKaHU KUBOTHBIX», «CKEJIeT YeIOBEKa,
«IInmeBapurenbHas cucreMa», «KpoBeHocHass cucreMa», «JlpIxatenbHas cucrema», «HepBHas
cucreMay, «Koxa», «Mpleunas cucremay, «BelienurenbHas cucreMay, « JHIOKPUHHASL CUCTEMAY,
«Ctpoenue wmpine», «Mmmynurery, «KumedHomonoctHeiey, «(CxeMa MNUTaHHUS PACTECHHI,
«KpoBeHOoCHbBIE cHCTEMBI TIO3BOHOYHBIX KUBOTHBIX», «CTpoeHHe TUIpbl», «CTpOoeHHE IIaHapun»,
«BuyTpeHHee cTpoeHHEe MOXAeBOTO uepBs», «HepBHas cuctema poid», «HepBHas cucrema
narymkny, «HepBHas cuctema npecmelkaromuxcsa», «HepBHasa cucrema nruny, «HepBHas cucrema
MIIeKonuTaImux», «HepBHas cuctema yenoBekay, «Peduexcy.

O6opynoBaHMe: CBETOBOMI MHKPOCKOI, MHUKpOIpenapaTbl OHOKJIETOYHBIX OpPraHU3MOB,
MHKpOIIpenapaTsl TKaHEW, PAaKOBUHBI MOJUIFOCKOB, KOJUIEKIIMM HACEKOMBIX, HITIOKOXKHUX, >KUBBIC
AK3EMIUIAPhl KOMHATHBIX PAacTeHUM, repOapuy pacTeHUN pa3HBIX OTJIEJNOB, BIAXKHBIE IperapaTsl
KUBOTHBIX, CKEJIEThl MO3BOHOYHBIX, KOJUIEKIMM OECIIO3BOHOYHBIX MXHBOTHBIX, CKEJET YelIOBEKa,
o0opynoBaHue ISl IEMOHCTpPALlMU MOYBEHHOTO M BO3AYIIHOTO MUTAHMS PACTEHUM, paculerieHUs
Kpaxmasia U OelKoB Moj JeicTBUEM (epMEeHTOB, 00OpyIOBaHHE AJIs JIEMOHCTPAIMHU OIBITOB IO



HW3MEPEHHIO )KU3HEHHON €MKOCTH JIETKMX, MEXAaHU3Ma JIbIXaTEIbHbIX JIBUXKEHUN, MOJIEIIH TOJIOBHOTO
MO3Ta Pa3IuYHbIX )KUBOTHBIX.

JlabopaTopHasi padora «/3yueHue TkaHel pacTeHUu».

JlabopaTopnasi pabora «l/3yueHne TkaHel )KMBOTHBIX».

JlabopaTopHas padora «/3ydeHne opraHoB IBETKOBOTO PACTCHUS».

Tema 10. Pa3mHokeHMe U pa3BUTHE OPTAHM3MOB

@DopMBI pa3MHOKECHHSI OPTaHU3MOB: Oecronoe (BKIIOYash BETETATHMBHOE) W IMOJIOBOE. Bub
0ecIoI0ro pa3MHOKEHUS: TIOYKOBAHUE, CIIOPYIISANHS, (PparMeHTaIusl, KIIOHUPOBaHHUE.

[TonoBoe pazmuoxkenue. [lonossie kaeTku, win rametsl. Meio3. Ctaguu meiiosa. [loBenenue
XpoMocoM B Meno3e. Kpoccunrosep. buosorndeckuii cmbIcit Meiio3a U II0JIOBOTO Ipouecca. Meiio3
Y €r0 MECTO B )KU3HEHHOM LIUKJIE OPTaHU3MOB.

[IpenzaponpimieBoe passutue. ['amerorenes y kuBoTHBIX. [lomoBbie kene3sl. OOpazoBanue u
pa3BuUTHE NOJOBBIX KiIeTOK. Criepmarorenes u ooreHe3. CTpoeHUE MOJIOBBIX KIETOK.

OmiogoTBOpeHHEe W HSMOPHUOHAILHOE pPA3BUTHE KUBOTHBIX. CHOCOOBI OIUIOAOTBOPCHUS:
Hapy’KHoOe€, BHyTpeHHee. [lapTreHorenes.

WuauBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOreHe3). DMOPHOJIOTUS — HayKa O Pa3BUTUHU
opranusMoB. Mopgocene3 — o0na u3 enasHvix npobrem smopuonozuu. Konyenyus mopghocernos u
mooenu mopgoeeneza. Crtaguu SMOpHOTEHE3a XKUBOTHBIX (Ha mpumepe Jisarymku). JpoOienue.
Tunsl npobnenus. /[lemepmunuposannoe u HedepmuHuposanHoe Opobnenue. bnacmyna, munsi
onacmyn. OcobeHHOCTH APOONCHUS MIIEKOMUTAIONMMX. 3apOJBIIIEBbIE JINCTKU (TacCTPYJISIHS).
3akiagka OpPraHoB M TKaHEH U3 3apoAbILIEBBIX JIMCTKOB. B3auMHOe BiusHUE dYacTeil
pa3BUBarOIIErocs 3apojbliia (AMOpUOHANIbHAS MHIYKLMS). 3aKiajKka IJlaHa CTPOECHUS JKUBOTHOIO
KaK pe3ynbTaT HEPAPXUYCCKUX B3aUMOJCUCTBUI TEHOB. BiusHue Ha SMOpPHOHATIBHOE pa3BUTHE
Pa3IUYHBIX (DAKTOPOB OKPYXKAIOIICH CPE/IbI.

Poct u paszutue xuBoTHBIX. [TocTamMOpronaneHbIi iepuos. [Ipsmoe u Hempsimoe pa3BHUTHE.
PazButue ¢ meramopdo3om y OECIO3BOHOYHBIX M TO3BOHOYHBIX KHBOTHBIX. buosormueckoe
3HAQYEHHE TMPSAMOTO0 U HENPSMOTO Pa3BUTHS, MX PaCHpOCTpaHEHHE B MpUpOjE. THIBI pocTa
KUBOTHBIX. (DaKTOpPBI PETyNsAIMU poCTa KUBOTHBIX M 4YenoBeka. CTaauu MOCTIMOPHUOHAIHHOTO
pa3BUTHSL Y KUBOTHBIX M ueyoBeka. llepuoasl oHTOreHe3a uyenoBeka. CTapeHHEe M CMEPTh Kak
OMOJIOrMYECKHE MTPOLIECCHI.

Pa3smuoxeHnue u pazpurue pacreHuid. ['amerodut u cnopoput. Meiio3 B KU3ZHEHHOM IUKIIE
pactenuii. OOpazoBaHue CIop B mpoliecce meio3a. ['amerorene3 y pacrenuii. Orio10TBOpEHHE U
pa3BUTHE PACTUTEIBHBIX OpPraHu3MoB. J[BOWHOE OMJIOAOTBOPEHHE Yy IIBETKOBBIX pACTEHUH.
OO6pa3oBanue U pa3BUTHE CEMEHU.

MexaHu3MBI PETYISIIMN OHTOTEHEe3a Y PACTEHHM U )KUBOTHBIX.

JdemMoHcTpanuu

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

Tabmuel u cxembl: «BereratnBHOe pa3MHOXeHHE», «THIBI 0ecrmojioro pasMHOKEHUS»,
«Pa3MHOXEHHE XJIAMUIOMOHAAbI», «Pa3zMHOKEHUE ABIIICHBD, «Pa3MHOXEHHE THUAPBDY, «Menosy,
«Xpomocombl», «l'amerorenesy», «CTpoeHHe SUILEKIECTKH U cliepMaro3onaa», «OCHOBHBIE CTauU
OHTOreHe3a», «lIpsMoe u HenpsMoe pazBuTue», «Pa3Butre Malickoro xxyka», «Pa3Butue capaHum»,
«Pa3BuTne nArymkn», «/IBoiiHOE OMIIONIOTBOpEHHE Yy IIBETKOBBIX pacTeHUi», «CTpoeHHue ceMsiH
OJIHOJIONIBHBIX W JIBYJIOJIBHBIX pacTeHUil», «KW3HEHHBIA UK MOPCKON KamycTbl», «KW3HEHHBIN
UK MXay, « KU3HEHHBIN [IUKII MAOPOTHUKAY, «KM3HEHHBII UK COCHBD».

O6opymoBaHHe: CBETOBOW MHUKPOCKOI, MHKPOIIPENaparhl SIMIEKIETOK W CIEepMaTO30HI0B,
Mozenb «L{UKIT pa3BUTHS JISTYIIIKI.

Jlaboparopnass pabdora «/3ydyeHue CTpOEHHS TOJOBBIX KJIETOK Ha  TOTOBBIX
MHUKpOTIpenapaTax.

IIpakTuyeckass padora «BbIABIEHME NPHU3HAKOB CXOJCTBA 3aAPOBIINICH MO3BOHOYHBIX
YKUBOTHBIX).

JlaGoparopHas pabdora «CTpoeHHE OPraHOB Pa3MHOKEHUS BBICIIIMX PACTCHUI».



Tema 11. I'eHeTHKa — HAYKa 0 HACJIEICTBEHHOCTH M H3MEHYMBOCTH OPraHU3MOB

HcTopus cTaHOBJIEHUS U pa3BUTHUS T€HETUKH Kak Hayku. PaboTsl I'. Mengens, I'. ne ®pusa, T.
Moprana. Ponb oreyecTBeHHBIX Y4€HBIX B pa3BuTuu renetuku. Padorer H. K. Komsrosa, H. U.
BasunoBa, A. H. benosepckoro, I'. JI. Kapreuenko, 0. A. ®umunuenko, H. B. Tumodeena-
Pecosckoro.

OCHOBHbBIE T€HETHMYECKHE IOHSTHS U CHUMBOJIBL. ['OMOJIOTMYHBIE XPOMOCOMBI, aJIECIbHBIE
I€Hbl, aJIbTEPHATUBHbIE NPU3HAKM, JOMHUHAHTHBIM M PELECCUBHBIA IPU3HAK, TOMO3MUIOTA,
reTepo3nroTa, YMCTasl JIMHUS, THOpHUIbI, TeHOTHIN, (eHoTurn. OCHOBHBIE METOJbl TEHETHUKH:
rUOPUA0IOTMUECKUN, HUTOJIOTMUECKUM, MOJIEKYIISIPHO-T€HETHUYECKHH.

JdemMoHcTpanuu

[Moptpersr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. . Basunos, A. H.
benosepckuii, I'. 1. Kaprieuenko, FO. A. ®ununuenko, H. B. Tumodeer-PecoBckuii.

TaOnuis! u cxembl: «MeTobl TEHETUKNY, «CXEMBbl CKpEIIMBaHUS.

JlabopaTopHnasi pa6oTa «J/[po3oduia kak 00bEKT FreHETHICCKUX UCCIICAOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Mounorubpuaaoe ckpemnmBanue. [lepBreiii 3akoH MeHmens — 3aK0H eIuHO00pa3us THOPHIOB
nepBoro nokosieHus. IIpaBuno ngomuHupoBanus. Bropoil 3akoH MeHaenss — 3aKOH pacIleIUICHUs
pu3HaKoB. LluTonoruueckne OCHOBbI MOHOTUOPUIHOTO CKpeUIMBaHus. [ MoTe3a YMCTOThI raMerT.

Ananuzupyrouiee ckpeunmpanue. [IpoMexyTouHblii XapakTep HacieqoBaHus. PaciieruieHue
IIPU3HAKOB IIPY HEMOJHOM JOMMHUPOBAHUH.

Jurubpuanoe ckpemmBanue. Tpetuil 3akoH MeHienss — 3aK0OH HE3aBUCUMOTO HACJICI0BAHMS
pu3HaKoB. LluTonoruueckre 0CHOBbI TUTMOPUIHOTO CKPELMBaHUS.

CuemienHoe HacnenoBanue npuzHakoB. Pabotsl T. Moprana. CuernsieHHOE HaclieJOBaHUE
I€HOB, HAPYILIECHHE CLEIUICHHUS MEXIY TeHaMu. XpOMOCOMHAs TEOPUS HACIEACTBEHHOCTH.

I'enernka mnosia. XpOMOCOMHBIH MEXaHU3M OINpEAeNeHUsl IMoja. AyTOCOMBI M IOJIOBBIE
XpOMOCOMBI. ['OMOraMeTHbIi M TIeTeporaMeTHbBI IoJ. ['eHeThuyeckas CTPYKTypa ITOJIOBBIX
xpoMmocoM. HaciienoBanne Npu3HaKkoB, CLETUICHHBIX C ITOJIOM.

l'enotun kak mnenoctHas cucreMa. llneioTponuss — MHOXKECTBEHHOE JIEMCTBHE TEHa.
MHoxecTBEeHHBIN ajuienu3M. B3anmoelicTBre HealienbHBIX TeHOB. KoMIieMeHTapHOCTh. DIHUCTa3.
[Tonumepust.

I'eHeTdeckuii KOHTpOJIb pa3BUTUS PACTEHUM, JKUBOTHBIX UM 4YEJIOBEKa, a TaKkKe
(U3HOIOrMYECKHUX IPOLECCOB, MOBEAEHUS W KOTHUTUBHBIX (YHKIUH. ['eHeTHuecKre MeXaHU3Mbl
CUMOMOreHe3a, MEXaHHU3Mbl B3aUMOJICHCTBUS «XO3SIMH — MApa3sUT» U «XO35UH — MHUKPOOHOM.
I'eHeTnueckue acmekTbl KOHTPOJS U W3MEHEHUs HAcleJCTBEHHOM MH(OpMalnuM B MOKOJIEHMSIX
KJIETOK 1 OPraHU3MOB.

JdemMoHcTpanuu

[Toptpersr: I'. Mennens, T. Mopran.

Tabmuupr u cxembl: «llepBbiii U BTOpoU 3akoHBl MeHnens», «Tpetuit 3akoH MeHmemns»,
«AHanu3upylolee ckpemrBanue», «HemnomHoe nomuHupoBaHue», «CIEMIEHHOE HacjelI0BaHUE
MPU3HAKOB y Apo3odumiby», «'eHeTnka nona», «Kapuorun udenosekay, «Kapuotun npozoduis»,
«Kapuotun nruns», « MHOKECTBEHHBIN aJIenn3M», «B3anMoaeicTBre reHoBy.

O6opynoBanue: MOJENb JUIsl JEMOHCTPAIIMM 3aKOHOB €IWHOOOpa3usi THOPUIOB IEPBOTO
MOKOJIEHUS M pacIleIUIeHUs NPU3HAKOB, MOJEIb [UIsl JEMOHCTpAallMd 3aKOHAa HE3aBUCHUMOIO
HaCJIEIOBaHMs MPU3HAKOB, MOJENb JI1 JEMOHCTpAllMM CLEIMJICHHOIO HACJIEeIOBaHMs MPU3HAKOB,
CBETOBOM MHUKPOCKOII, MUKporipenapar: «/po3zodunar.

IIpakTuyeckasi paGora «l3ydyeHne pe3yabTaTOB MOHOTHOPUIIHOTO CKPEIIMBAHUSA Y
JIPO30(UITBI».

IIpakTnueckas padora «M3ydyeHne pe3yabTaTOB JUTHOPUIHOTO CKpEIIMBAHHUS Y
JIPO30(UITBI».

Tema 13. 3aKOHOMEpPHOCTH U3MEHYUBOCTH



B3aumopneiictBue reHotuna u cpenbl npu  ¢GopmupoBaHuu (eHoruna. M3MEHYMBOCTH
IIpu3HAKOB. KauecTBeHHbIE U KOJIMYECTBEHHBIC IIPU3HAKKA. BUbl N3MEHUNBOCTU: HEHACIICICTBEHHAS
Y HaCJIEACTBEHHAS.

MoaudukanoHHas H3MEHYMBOCTb. Poib cpeapl B (OPMHPOBAHUU MOIUGPHUKAIIMOHHON
n3MeHuuBocT. Hopma peakuuu mnpusHaka. BapuauuoHHbIH psin M BapuanuoHHas kpusas (B.
Horanncen). CBoiicTBa MOIU(PUKAIIMOHHON H3MEHYHBOCTH.

I'enotunnueckas uw3MeHYUBOCThL. (CBOMCTBA TI'€HOTHIUYECKONM H3MEHUYMBOCTH. Buabl
F€HOTUIINYECKON N3MEHYMBOCTH: KOMOMHATUBHASI, MyTallUOHHAS!.

KoMOuHaTuBHasT M3MEHYMBOCTh. MeW03 W TOJOBOW IMPOLECC — OCHOBAa KOMOWHATHUBHOM
M3MEHYMBOCTU. Poslb KOMOMHATUBHON M3MEHYMBOCTU B CO3JAHMM T€HETUYECKOTO pasHOOOpa3us B
Ipezeax OJHOro BUAA.

MytranuoHHass M3MEHYUMBOCTb. DBuasl MyTanmii: TI'€HHbIE, XPOMOCOMHBIEC, TI'€HOMHBIE.
CrioHTaHHbIE M HWHAYUUPOBAHHbIE MYyTallUU. SIAepHblE W LUTOIUIA3MaTHUYECKUE MYTallUU.
ComaTnueckue 1 nojoBble MyTauuu. [IpuurHbI BO3HUKHOBEHUS MyTaluid. MyTareHsl U X BIIUSHUE
Ha OpraHu3Mbl. 3aKOHOMEPHOCTM MYTAllMOHHOI'O Mpollecca. 3aKOH TOMOJIOTMYECKUX pSAJOB B
HacnencTBeHHol n3menunBocty (H.M. BaBuiioB). BHesinepHast U3MEHUMBOCTh M HACIIEICTBEHHOCTb.

Onueenemuxa u 3NUSEHOMUKA, PONb  INUSEHEMUYECKUX (AKmopos 6 HACLe008aHUU U
UBMEHYUBOCTNU (PEHOMUNUYECKUX NPUSHAKOB Y OP2AHUZMOS.

JdemMoHcTpauuu

[Toptpersr: I'. ne ®pus, B. Moranucen, H. 1. Bapuiios.

Tabmuupr u  cxembl: «Buasl u3MeHUHMBOCTH», «MoAM(PUKAIMOHHAS HW3MEHYUBOCTHY,
«KomOuHaTHBHAasE W3MEHYMBOCTHY, «Meio3», «OmnogorBopeHue», «l eHernueckue 3ab0JeBaHUS
yenoBekay, « Buasl myranuin.

O6opynoBanue: XHBbIE UM TepOapHbIE SK3EMIULIPHI KOMHATHBIX PACTEHHH, PHCYHKH
(dboTorpadun) >KMBOTHBIX C Pa3IMYHBIMU BUJAMU U3MEHYUBOCTH.

JlaGopaTtopnass  pabora «UccnenoBanue  3aKOHOMEpPHOCTEM  MOIU(PUKAIMOHHOMN
n3MEeHYUBOCTH. [locTpoeHre BapHaliMOHHOTO psAJia ¥ BApUALMOHHON KPUBOW.

IIpakTnueckas padora «Myrtanuu y Apo30¢puiibl (Ha TOTOBBIX MUKPOIIPENapaTax).

Tema 14. I'eHeTnKa Ye10BeKa

Kapuorum genoseka. MexxayHapoaHas nporpaMma UCCIeA0BaHUs T€HOMa 4eloBeKa. MeTobl
U3Y4YEHHUs]  TEHETUKH  4YeJIOBEeKa:  TEeHEeaJornyeckuil,  OJIM3HENOBBIM, LUTOT€HETUYECKHI,
MOMYJISIIUOHHO-CTATUCTUUECKUM,  MoJIeKyJIspHO-reHeThueckuil.  COBpeMEHHOE  OmpeJeieHne
TE€HOTHIIA: TIOJHOTC€HOMHOE CEKBEHUPOBAHHUE, T€HOTUIIMPOBAHUE, B TOM uuncie ¢ nomousro [I1P-
aHanmza. HacnencrBeHHble 3a0oseBaHusl 4enoBeKa. |'@HHbIE M XpOMOCOMHBIE OOJIE3HM UEIOBEKa.
Bonesnn ¢ HacnenCcTBEHHOW TMPEAPACIIONOKEHHOCThI0. 3HAYeHUE MEAUIMHCKOW TEHETUKU B
MPEOTBPALCHUN U JICYEHWHW TeHeTHYeCKUX 3a0osieBaHUN uenoBeka. MennKo-reHeTuuecKoe
KOHCynbTUpoBaHue. CTBOJIOBbIE KJIETKU. [IOHSATHE «T€HETMYECKOro rpy3a». DTUYECKHE ACIEKTHI
HCCIIEIOBaHUM B 00JIaCTH peJaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KIIETOK.

I'enernyeckue (akTOpbl TMOBBIIIEHHON UYYBCTBUTEJIBHOCTH YelOBEeKa K (U3MUECKOMY U
XUMHUYECKOMY 3arpsi3HEHHIO OKPYXKarolen cpeasbl. | eHeTndeckass mpeapacionoKeHHOCTh YeJI0OBEeKa
K MTaTOJIOTUSM.

JdemMoHcTpanuu

Tabmuupr u cxembl: «Kapuotum demoekay», «MeToAbl W3YYEHUS] TEHETHKH YEIIOBEKAY,
«['enetnueckue 3a00€BaHUS YETTOBEKAY.

IIpakTHyeckas padora «CocTaBiIeHHE U aHATIU3 POIOCIOBHOW.

Tema 15. Cenexkuusi OpraHusMoB

JomMecTukanusi W CeleKuus. 3apOoKJICHHE CEelIeKIMM M JoMecTukauuu. Yduenue H. .
BasuioBa o LleHTpax mpoucxoxaeHuss 1 MHOrooOpasusi KyJabTypHBIX pacTeHui. Ponb cenexuuu B
CO3JIaHUU COPTOB PACTEHUW W MOPOJ KUBOTHBIX. COpT, MOPOJA, MTaMM. 3aKOH TOMOJIOTMYECKHUX
psAIOB B HacieACcTBeHHOM n3MeHnunBocty H. M. BaBuiioBa, ero 3HaueHue st CENeKIMOHHON paOOoTHI.



Metoabl CeleKIMOHHON paboThl. VMCKycCTBeHHBIH OTOOp: MAacCcOBBIH M HHIUBUAYAJIbHBIN.
Oranbl KOMOWHAIIMOHHOW cenekuuu. McmbiTanue mpou3BoauTeie mo mnoromMcTBy. Otbop mo
TCHOTHITY C MOMOIIBIO OLEHKH (peHOTHIa MOTOMCTBA U OTOOP MO T'CHOTHILY C MOMOIIBIO aHAIN3a
JIHK.

HckyccTBeHHBI MyTareHe3 Kak METOJ CEJICKIIMOHHOW paloThl. PaguanvoHHBIA ©
XUMHYECKHI MyTareHe3 Kak UCTOYHUK MYTAaIil y KyJIbTYpHBIX (OpM opraHuzMoB. Mcmosib3oBanue
TeHOMHOTO pEJIaKTUPOBAaHUS W MeETOoA0B pekoMmOumHaHTHBIX JIHK mis momydeHus ucXogHOTO
Marepuana JUisl CEJeKLUN.

[lonyyenne  monumiuouzoB.  BHyrpuBumoBas  ruOpuausanus.  Bau3kopoacTBeHHOE
CKpelllMBaHue, WK MHOpuIUHT. HepoacTBeHHOE CKpeluBaHue, Uiu ayTopuauHr. I'ereposuc u ero
npuunHbl. Mcnons3zoBanue rereposuca B cenekuuu. OtnanéHHas rubpuamzauud. IIpeononenune
Oecrioiuss MEKBUIOBBIX THOPUAOB. JOCTHIKEHMS CENEKIIMH PACTCHUN W JKUBOTHBIX. «3enénas
Dpesonioyusy.

CoxpaHeHHe W HM3YYCHHE TEHETHYECKHUX PECypCOB KYJIbTYPHBIX PACTCHHUH U HUX JUKHUX
poauyei Ay co3JaHUS HOBBIX COPTOB UM TMOPUIOB CENBbCKOXO3SIMCTBEHHBIX KYJIbTYp. M3yueHue,
coxpameHue U YNpaeieHue 2eHemuyecKUMU pecypcamiu CenbCKOXO3SAUCMBEHHbIX U NPOMbICIO08bIX
HCUBOMHBIX 8 YENAX VIVUUEHUS CYUWeCm8YIOUUX U CO30AHUS HOBbIX NOPOO, JTUHUL U KPOCCO8, 8 MOM
yucie ¢ NPUMEHEHUeM COBPEMEHHbIX Memo008 HAVYHBbIX UCCAe008AHUL, NEPeoosblX uoeu u
NepCneKmMueHbIX MEXHOI02UIL.

JdemMoHcTpauuu

IToprpersr: H. M. BaBuiios, 1. B. Muuypun, I'. JI. Kapneuenxo, II. II. Jlykeanenxo, b. JI.
Acraypos, H. bopinoyr, /1. K. bensies.

Tabmuubl u cxembl: «LleHTpbl MPOUCXOXKACHUS U MHOTO00pas3usi KYJIbTYPHBIX PACTCHHII»,
«3aKOH TOMOJIOTUYECKUX PAJOB B HACJIEICTBEHHOM HM3MEHUYMBOCTH», «MeETOoAbl CeIeKIUun»,
«Otnanénnas rudbpunuzaiusy, «Myrtarenes».

JlabopaTopuasi padora «/3yueHue COpPTOB KyJIbTYPHBIX PACTCHHH M TOPOJ JIOMAITHUX
YKUBOTHBIX).

JlaGopaTopHas padora «/3ydeHre METOIOB CEJIEKIIUU PACTECHUI.

IIpakTnueckas padora «lIpuBHuBKa pacTeHU».

Ikckypeust «OCHOBHBIE METONBI M JOCTHKEHMSI CEJICKIIMHM PAcTeHUW W KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIMIO, IUIEMEHHYIO (epMy, COPTOMCHBITATENbHbIM YYacTOK, B TEIUIMYHOE
XO03SIICTBO, B 1a0OpaTOPHUIO arpOYHUBEPCUTETA WIIM HAYUYHOTO LIEHTPA)».

Tema 16. BUOTEeXHOJIOTUS M CHHTETHYECKAS] OUOJIOTHA

OOBeKThl, HCHOJIb3yeMble B OHOTEXHOJIOTMHM, — KJIETOYHbIE M TKAHEBbIE KYJbTYpHI,
MUKpPOOPTaHU3MBbl, UX XapakTepucTuka. TpaauinoHHass OMOTEXHOIOTHS: XJIeO0oeueHne, Moly4eHmne
KHCIIOMOJIOYHBIX  HpPOAYKTOB,  BHHoAenue.  MukpoOuosornyeckuii ~ cuHTe3.  OOBEKTHI

MUKpPOOHOIOrHYecKuX TexHojorui. [Ipon3BoacTBo Oenka, aMUHOKHCIOT U BUTAMHUHOB.

Co3nanne TEXHOJIOTUH U MHCTPYMEHTOB LIEJIEHANIPABICHHOTO U3MEHEHUS U KOHCTPYUPOBAaHUS
T€HOMOB C LIEJIBIO MOJYyYEHHs] OPTaHU3MOB U UX KOMIIOHEHTOB, COAEPIKAIIUX HE BCTPEUAIOIINECS B
MpUpPOie OMOCHHTETHYECKHE MTYTH.

Kinerounas wunxeHepus. MeToapl KyJabTypbl KJIETOK M TKaHEW pPACTEHUM W >KMBOTHBIX.
Kpuobanku. ComaTtnueckas ruOpuauzanuss U coMmatudeckuil sMmOpuorenes. Mcmonb3oBaHue
ralION0B B CEIIEKIMH pacTeHUi. [lonyuenue MOHOKIOHANbHLIX aumumen. Hcnonvzosanue
MOHOKIOHANbHBIX U NONUKTOHANbHLIX anmumen 6 meouyure. VICKYCCTBEHHOE OIUIOAOTBOPEHHE.
PexoHCTpyKIMs SHMLEKIETOK W KJIOHHUPOBAHME JKMBOTHBIX. METOJ TpaHCIUIAHTALMM SIAEP KIETOK.
Texnonocuu  0300poeneHusl, KYIbMUBUPOBAHUS U MUKPOKIOHANLHO2O — PA3ZMHONCEHUS
CeNbCKOXO3AUCMBEHHBIX KYIbMYP.

XpOMOCOMHass M Te€HHas WHXeHepus. VICKyCCTBEHHBI CHHTE3 I'€Ha M KOHCTPYMPOBAaHHE
pekomOunanTHbIX JIHK. Co3zdanue mparnceennvix opeanuzmos. JIOCTHKEHHST W TIEPCTIEKTHBBI
XPOMOCOMHOM U T€HHOM MH)KE€HEPHUU. DKOJOTHYECKHE U AITHUECKHUE MTPOOJIeMbl TeHHON MHKEHEPUH.



Menununckue OuorexHonoruu. Iloctrenomuas mudposas meauuuua. [1I[P-auarnoctuka.
MeTab0sI0MHBII aHaIN3, TEHOLEHTPUYECKUN aHATU3 MPOTEOMa Y€JIOBEKa /ISl OLIEHKU COCTOSIHUSI €0
310poBbs. Mcronbp30BaHUE CTBOJIOBBIX KIETOK. TapreTHas Tepanus paka. 3D-OmounxeHepus s
pa3paboTku (yHIAMEHTAIBHBIX OCHOB MEIUIIMHCKUX TEXHOJOTHH, CO3/JaHUsl KOMIUICKCHBIX TKaHEH
COYETaHHUEM TEXHOJOIHMi TpEXMepHOro OuomnpuHTHMHTAa U cKaddonauHra s pemeHus 3aaad
MEPCOHAIM3UPOBAHHON MEIUIIMHBI.

Co3naHue BEKTOPHBIX BakKLUMH C LEJIb0 OOecreyeHus KOMOMHMPOBAHHOW 3aIlUTBHl OT
Bo30yauteneir OPBU, ycraHoBiieHHE MOJIEKYISPHBIX MexaHu3MoB (yHkiuonupoBanus PHK-
COJIep KALINX BUPYCOB, BHI3BIBAIOIIMX 0COOO OIAcHbIe 3a00JI€BaHNS YEJIOBEKA U )KUBOTHBIX.

JdemMoHcTpanuu

Tabmuup! n cxemsl: «/cnoiab30BaHUE MUKPOOPTaHU3MOB B IIPOMBIIIJIEHHOM ITPOU3BOJICTBEY,
«Knerounas uHxeHepus», «I '€HHas UHKEHEPUS».

JlabopaTopHas padora «/3yueHrne 00beKTOB OMOTEXHOIOTHI.

IIpakTnueckas padora «lloayuyeHne MOJTOYHOKHUCIBIX IPOAYKTOBY.

IKcKkypenst «buoTexHonorus — BaKHEWINas MPOM3BOAUTENbHAS CHJIAa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHYECKOE TIPOU3BOJICTBO)Y.

11 KJIACC

Tema 1. 3apo:kienue u pa3BuTHE 3BOJIONHOHHBIX NPeACTABJICHNNH B 0M0JI0THHI

OpomonmonHas teopust Y. [lapsuna. Ilpennocbuiku BOZHUKHOBEHUS AapBUHU3MA. JKU3HBb U
Hay4Has aearesabHocTh Y. /lapBuHa.

JIByokymiye cuibl 3BosonUK BUA0B 1o Y. JlapBuHy (BbICOKasi HHTEHCUBHOCTb Pa3MHOKEHUS
OpraHM3MOB, HAcCIE€ACTBEHHas M3MEHYMBOCTh, OOphOa 3a CyIIECTBOBAHUE, ECTECTBEHHBIN U
HCKYCCTBEHHBIN O0TOOD).

Odopmnenne cunTeTHueckoil teopun 3Bomtonuu (CTD). HeiirpanbHas Teopusi 3BOIIOLMH.
CoBpeMeHHas 3BOJIOLNMOHHAS OMONOTrHs. 3HAYEHHE 3BOJIOLMOHHONM TEOpUU B (POPMUPOBAHUU
€CTECTBEHHO-HAYYHON KapTHHBI MUPA.

JdemMoHcTpanuu

[Toptpersr: Apucrorens, K. Jlunnent, XK. b. Jlamapk, 3. XK. Cenr-Unep, XK. Krosse, Y.
HapsuH, C. C. Yerepuxos, 1. U. llImansraysen, Ix. Xongeitn, J. K. benses.

Tabmumper u cxembl: «Cuctema xuBoil npupoas! (o K. Jlunuew)», «JlecTHHIa >KMBBIX
cymectB (o Jlamapky)», «Mexanusm (HopMUPOBaHHS MPUCTIOCOOJIEHUN Y PACTEHUN M KUBOTHBIX
(mo Jlamapky)», «Kaprta-cxema mapmpyra nyrtemectBuss Y. dapsuna», «Haxomxku Y. lapBunay,
«DopMbl 60pBOBI 3a cymiecTBoBaHue», «llopoasl romyOei», «MHOroob6pasue KynbTypHBIX (HopM
KarmycTsl», «llopoapl OOMamIHUX KHUBOTHBIX», «Cxema oOpa3zoBaHus HOBBIX BHJIOB (rmo Y.
HapBuny)», «CxeMa COOTHOIIEHUS JABWXKYIIUX CHUJ 3BOJOIMN», «OCHOBHBIE TOJOXKECHHS
CUHTETUYECKOI TEOpUU IBOJTIOLIUNY.

Tema 2. MUKpPO03BOJIIOLUS U €€ pe3y/IbTaThl

[Momynsimust kak oSiaeMeHTapHas eauHuna 53Boitoluu. CoBpeMEHHbIE METOAbl OLEHKH
TFEeHETUYECKOT0 Pa3HOOOpa3us U CTPYKTYpbl MOMyisiiuil. M3mMeHeHHe reHopoHIa MOMYNSIHUHA Kak
JJIEMEHTApPHOE HBOJIIOIIMOHHOE SIBJICHHWE. 3aKOH TIeHeTH4eckoro pasHoBecus Jx. Xapou, B.
Baitn6epra.

DOnemMeHTapHble (QakTOpbl (ABWXKYIIME CHJIBI) OSBOJIONUU. MyTalMOHHBIN mpolecc.
KombOunatuBHast n3aMeHuMBOCTb. Jpeild reHoB — ciydaiiHble HEHaIlpaBJIEHHbIE W3MEHEHHUsl YacTOT
ateneit B monymsanusx. DPGeKT ocHoBarens. Ipgexm Oymwviiounozo eopaviuika. CHudiceHue
2EHeMUYeCcKo20 pazHooobpasus. npuyunvl u cieocmeus. Ilposenenue sghghexma Opeiigha eenos 6
oonbuwux u  manelx nonyaayusx. Murpanuu.  M3omsuus  momynsiumii:  reorpaduueckas
(mpoctpaHCcTBeHHas1), Orojgorudeckast (penpoayKTUBHAS).



EcrecTBenHbIil 0TOOp — Hampapisonmii hakTop 3BorOIHH. POPMBI €CTECTBEHHOTO OTOOpA:
JBIDKYIIUH, CTaOWIM3UPYIONINH, pa3pbIBaroInii (Iu3pynTUBHEIH). [1010B0I 0TOOp. Bo3HMKHOBEHHE
1 DBOJIIOLIMS COLIMAIIBHOTO MTOBEACHUSI JKUBOTHBIX.

[TpucnocoOIeHHOCTh  OPraHM3MOB KakK pe3yJbTaT MHUKPOIBOJIOLUUH. BO3HUKHOBEHHE
npucnocoOiIeHuit y opranu3mMoB. ApoMopdo3sl u maunoanantanuu. [Ipumepsl mpucrnocodIeHui y
Oopranu3zMoB:  Mop¢osornyeckue,  (QHUIUOJIOTHYECKHE,  OMOXMMUYECKHE,  IOBEICHYECKHE.
OTHOCHUTENBHOCTD MPUCTIOCOOTICHHOCTH OPTaHU3MOB.

Bun, ero kpurepunm u cTpykrypa. BupooOpa3oBaHue Kak pe3ynbTaT MHUKPO3BOJIIOLMU.
WMzonsmuss —  xmrodyeBod  pakTtop BHAooOpazoBanus. I[lytm u  crocoObl  BHIOOOpa30OBaHMS:
ajionatpuueckoe  (reorpaduueckoe),  CUMIATPUUECKOE  (IKOJOTHYECKOE),  «MTHOBEHHOE)
(monuruionan3anus, rudpuau3anus). JauTeabHOCTh YBOTIOIMOHHBIX MTPOIECCOB.

MexaHu3mbl (POPMUPOBAHUS OHOJIOTUIECKOTO pa3HOOOpa3usl.

Ponp  »BosOLIMOHHONW  OMONOrMM B pa3pabOTKE HAy4YHbIX METOJIOB  COXpPAaHEHUS
O0unopazHooOpasrs. MUKPOIBOMIONUS ¥ KOIBOJIOIMS IMAapasUTOB M WX XO035€B. MeXaHH3MBI
($hopMUPOBaHHS YCTOWIMBOCTH K aHTUOMOTHKAM M CIIOCOOBI OOPHOBI C HEH.

JdemMoHcTpanuu

[Hoptpetsr: C. C. YerBepukos, . Maiip.

Tabmuipl u cxembl: «MyTalmoHHasi U3MEHUMBOCTHY», «llomynslMoHHasE CTPYKTypa BHIa»,
«Cxema nposiBiieHUs 3akoHa Xapau—BaitHOepray, «/{BHKyIIHe cruiIbl SBOIIONUNY, «DKOJOTHUECKAs
W30S TIOMYJISIIAA ceBaHCKOU (openmy, «I'eorpadudeckas U30ISIUS JIMCTBEHHUIBI CHOUPCKON
U JINCTBEHHUIIBI AaypcKoil», «llomynsinnoHHbIe BOJHBI YUCIEHHOCTH XMIIHUKOB U XKEPTB», «Cxema
JCWCTBUSL €CTECTBEHHOTO oTOOpa», «PopMbl OOpbOBI 3a cymiecTBoBaHUEY, «VHAYCTpHABHBIN
MenaHusm»,  «KuBble  uckomaemble»,  «IlOKpOBUTENbCTBEHHAss  OKpacka  >KMBOTHBIX»,
«[Ipenynpexnaromast OKpacka KUBOTHBIX, «PU3M0I0rHYecKre ajianTanumny,
«IIpucnoco6IeHHOCTh OPraHU3MOB U €€ OTHOCUTENIBHOCTEY, «Kputepun Bugay, « Bumbi-1BoRHUKN,
«CTpykTypa BUsa B ipupoae», «CrocoObl Bu10o0pazoBanus», «I'eorpagudyeckoe BUI000pa30BaHNe
TpEX BHJIOB JAHJBIIIEH», «DKOJIOIMUECKOe BUI000pa3oBaHHWE BUJOB CHHMI, «llonummonssl
pactenuii», «KamycTHo-peeuHbIil rTuopuI».

O6opynoBanue: TrepOapuu pPACTEHHM, KOJJIEKIIMM HACEKOMBIX, Uyuena NTHI] U 3Beper ¢
IpUMepaMu pa3IUYHbIX MPUCIIOCOOJIEHUH, Yy4yena NTHIl W 3Beped pa3HbIX BHJIOB, repdapuu
pacTeHuii OIM3KUX BUI0B, 00Pa30BaBIINXCS PA3IMYHBIMU CIIOCOOAMHU.

JlabopaTopHas padora «BrisiBiIeHIE H3MEHUNBOCTH Y OCOOEH OJTHOTO BUIAY.

JlabopaTtopnass pa6ora «lIpucmocoOiiennst OpraHU3MOB HM WX  OTHOCHTEJIbHAS
11eTIECO00PA3HOCTH Y.

JlabopaTopHas padora «CpaBHeHHE BUIOB IO MOP(HOIOTHIECKOMY KPUTEPHUIOY.

Tema 3. Makpo3Bosonusi 1 eé pe3yJbTaThl

MeTtoapl u3ydeHus: mMakposBosonuu. [lageoHTomornyeckue MeETOAbl HW3YHYEHHs SBOJIIOLUU.
[Tepexonubie popmbl U GUIOrEHETUYECKUE PSAIBI OPTaHU3MOB.

buoreorpaduueckue MeTopl u3yueHus 3Boatonuu. CpaBHeHHe QuIopsl U payHbl MATEPUKOB U
ocTpoBOB. buoreorpadguyeckue odmactu 3eminn. BUabl-o5HIEMUKN U PETUKTHI.

OMOpPHUOIOTHYECKUE M CPAaBHUTEIBHO-MOP(OIOrHYECKHE METOAbl HW3YYEHHUs SBOJIOLUH.
I'enernyeckue MexaHU3MBbl HBOJIIOLMM OHTOTE€HE3a M TMOSBJICHUS HBOJIOLHMOHHBIX HOBIIECTB.
I'oMonornyHble W aHamOTrW4HBIE OpraHbl. PyaumeHTapHbBIE OpraHbl M aTaBU3MbL. MolekynispHO-
reHeTUYeCKne, OMOXMMUYECKHEe U MaTeMaTH4YeCKHe METOJbl M3y4eHHUs 3BOJOUUHU. ['oMonornyHeie
reHbl. COBpeMeHHbIE METO/IbI IOCTPOEHUS (PHIIOT€HETUYECKUX JIePEBbEB.

XPOMOCOMHBIE MYTaI[{ U IBOJIIOIHSI TEHOMOB.

OO6mwme 3aKkoHOMEpHOCTH (TpaBwiia) 3BoJitonuu. lpunyun cmensvt @hynkyuti. HeoOpatumocTh
HBOJIIOLIMU. AflanTUBHAS paanuanusa. HepaBHOMEPHOCTh TEMITOB HBOJIIOLIUH.

JdemMoHcTpauuu

[optpetsr: K. M. bap, A. O. KoBanesckuii, @. Mromnep, 3. I'ekkensb.



Tabmuier 1 cxembl: «DHUIOTEHETUYECKUI PSIT JIOMAIN», «ApPXEONTEPUKC», «3BEpO3yObIe
aepsl», «Creronedans», «Punnopute», «CeMeHHbIE TAOPOTHUKNY, «broreorpaduyeckre 30HbI
3emmn», «/peiid koHTHHEHTOB», «PenukTh», «HauyanpHble cTaaud SMOPHUOHATBHOTO PA3BUTHUS
II03BOHOYHBIX  KUBOTHBIX», «l'OMOJIOTMUHBIE M aHAJIOTUYHBIE OpraHbl», «PyauMeHTbI,
«ATaBU3MBDY, «XpOMOCOMHBIE HAOOpHI 4YeENOBEKAa U IIMMIaH3e», «[JlaBHbIe HampaBiIeHUs
sBOJIOIUIY, «OO0IIMe 3aKOHOMEPHOCTH IBOJFOIIHN.

Ob6opynoBanue: KOIEKIUH, TepOapuu, MyJISKU HCKOITAEMBIX OCTATKOB OPTaHU3MOB, MYJISKH
TOMOJIOTMYHBIX, AHAJIOTUYHBIX, PYAUMEHTAPHBIX OPIaHOB U aTaBU3MOB, KOJUIEKIIMM HACEKOMBIX.

Tema 4. IIponcxoxneHnue U pa3BuTHe JKM3HU HA 3emJie

Hayunbple rumore3bl NPOUCXOXKIEHHUS KU3HM Ha 3emiie. AOUOreHe3 U IaHCIEPMMUSL.
JloHayuHble TIPEACTABIEHUS O 3apOXKJIECHUU >KU3HM (KpeauuoHM3M). ['Mmore3a mnOCTOSHHOIO
camMo3apoKJIeHUs KU3HU U €€ omnpoBepkeHue omnbitamu @. Peau, JI. Cnamnanuanu, JI. Ilactepa.
[IpoucxoxaeHue KXU3HU U aCTPOOUOIIOTUSL.

OcHoBHbIE ATanbl HeOopraHUueckoil sBostouuu. IlnanerapHast (reosiornyeckasi) IBOJIOLHUS.
Xumuyeckasi 3BONIIOLMS. AOHOTEHHBIN CUHTE3 OpraHMYEeCKHX BEIECTB U3 HeopraHuyeckux. OmbIT
C. Mumiepa u I'. FOpu. O6pa3oBanue noauMepoB u3 MoHomepoB. KoanepBarnas runotesa A. U.
OnapuHa, runore3a nepsuuHoro Oynbona J[k. XonneiHa, renernyeckas rumnoresa I'. Mémnepa.
Pu6o3umer (T. Yek) um rumoresa «mvupa PHK» VY. T'mnGepra. dopmupoBanue memOpaH u
BO3HUKHOBEHUE IIPOTOKJIETKH.

Uctopuss 3emmum u  Meroabl e€ u3ydeHus. VIckomaemble OpraHM4ecKHME OCTaTKHU.
l'eoxpononoruss u  e€  wmeronsl. OrTHocutenbHass U AOCOMIOTHAsE ~ T€OXPOHOJIOTHA.
['eoxpoHosoruueckast mKasa: 30Hbl, 3pbl, IEPUOJIBL, FTOXH.

HavanpHbie sTanel opranudeckoi sBosmonuu. [losiBieHHe M SBOMIONMS MEPBHIX KIETOK.
Opomtorusi  Merabonu3Ma. BosHukHOBeHHME mepBbIX dKocucteM. CoBpeMeHHblE MHKPOOHBIE
OMOTUIEHKH KaK aHaJIOT MepBhIX Ha 3emiie coobmecTB. CTpoMaTonuThl. [IpokaproOTH 1 9yKapHOTHI.

[Ipoucxoxaenue -HykapuoT (CUMOMOTeHEe3). OBOJIIOIIMOHHOE IPOUCXOXKIEHUE BHUPYCOB.
[IpoucxoxaeHne  MHOTOKJIETOYHBIX  OpraHM3MOB.  BO3HUKHOBEHHE  OCHOBHBIX  TpYIII
MHOTOKJIETOYHBIX OPTaHU3MOB.

OcCHOBHBIE ATalbl BOJIIOLNUU BBICHIUX pacTeHui. OcHOBHbIE apoMop(o3bl pacTeHUil. Brixon
pacteHuii Ha cymy. [losiBjeHHe ClTOpOBBIX pacTeHUH U 3aBoeBaHUE UMH Ccyllid. CeMeHHbIE pacTeHHUS.
[IponcxoxaeHne BETKOBBIX PACTEHUM.

OcHOBHbIE 3Tambl 3BOJIONUM KUBOTHOrO Mupa. OCHOBHbIE apoMOpP(O3bl KUBOTHBIX.
Bennckas ¢ayna. KemOpuiickuil B3pbIB — MOSIBIEHHE COBPEMEHHBIX THUIOB. IlepBble XOpmoBbie
*uBOTHBbIE. JKU3Hb B BojAE. DBOMIONUS MO3BOHOUYHBIX. [Ipomcxoxxnenue ampuOuii u penTUini.
[Tpoucxoxaenue wuiekonuTaromux u n0TUI. [lpuHIUn karoueBoro apomopdosza. OcBoeHue
0€Cr03BOHOYHBIMH U TO3BOHOYHBIMHU KHUBOTHBIMH CYIIIH.

PazButue xu3Hu Ha 3emiie MO 3paM U MEPHOJAaM: apXeil, MPOTEPO30i, MaIe030i, ME3030M,
KaifHO30H. OOIas XapakTepucTHKa KJuMaTa U reojlorndeckux mpoueccos. [losBienue u pacuser
XapaKTepHBIX OPraHM3MOB. YTrieoOpa3oBaHHe: €ro YCJIOBHUS M BIMSHUE Ha Ta30BBI COCTaB
aTMocQepBHl.

MaccoBble BBIMHUpaHHS — DKOJOTHYECKHE KpPU3HUCHI mpouwioro. I[IpuuuHBl M cleAcTBUS
MaccoBbIX BbIMUpaHUNA. COBpPEMEHHBIM HKOJIOrMYecCKUi KpH3uC, ero ocobeHHocTH. IIpoGiema
coxpaHeHHUs Onopa3zHooOpa3us Ha 3emiie.

CoBpemeHHass cuctemMa opraHmdyeckoro mupa. [IpuHIUNBI KiIacCU(pHUKAMU OPraHHU3MOB.
OcHOBHBIE CHCTEMaTUYECKHE TPYIIIBI OPraHU3MOB.

JdemMoHcTpauuu

[Toptpersr: @. Penn, JI. Cnannannanu, JI. [Tacrep, M. 1. Meunuko, A. WM. Omapun, JIx.
Xonpnenn, I'. Ménnep, C. Mumnep, I'. FOpu.

Tabmuubr u cxembl: «Cxema ombiTa @. Penu», «Cxema ombita JI. Ilactepa mo usydeHuto
camo3apoxkJeHus: xkuszHu», «Cxema ombita C. Mwumepa, I'. HOpu», «3Ttansl HeopraHMueckon
ooy, «l'eoxpoHonormyeckas mkana», «HagalbHbIE 3Tanbl OPraHUYECKOM 3BOJIIOLIMNY,



«Cxema 00pa30BaHUs SyKapuOT IMyTéM cHUMOHMOreHe3a», «Cucrema KHUBOW MpUponabl», «CTpoeHue
BUpyca», «Apomopdosbl  pacreHuit», «Punnodurb», «OTHOKIETOYHBIE  BOJOPOCIH,
«MHOrokaeToYHble Bogopocany, «Mxu», «llanoporHuku», «l'onocemeHHble pacTeHus», «OpraHsl
[IBETKOBBIX pacTeHui», «CxemMa pa3BUTHA >KUBOTHOTO MHpPaA», «ApPOMOP(HO3bI KUBOTHBIX,
«[Ipocreiimmey, «Kumeanononoctueiey», «llmockue uyepBm», «UneHucroHorue», «PoIObIY,
«3emHOBOSHBIEY, «lIpecMmbikatomuecs», «lltunply, «Miekonutarommue», «Pa3BUTHE >XU3HU B
apXeucKkou sper», «Pa3BUTHE XHU3HU B IPOTEPO3OMCKOU dpey», «Pa3BUTHE XKU3HM B IAICO30MCKOMN
apen, «Pa3BuTue KU3HM B ME3030MCKOM 7pe», «Pa3BuTue XKU3HM B KaWHO30MCKOM 3pe»,
«CoBpeMeHHas CCTEMa OPraHUYECKOT0 MUPay.

Ob6opynoBanue: repoapuy pacTeHUI pa3IMYHBIX OTAEIOB, KOJUIEKIIMA HACEKOMBIX, BIIAYKHBIC
IpenapaTbl KMBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIMM HIJIOKOXKUX, CKEJIEThl I03BOHOYHBIX
KUBOTHBIX, Uyuesia NTHUI] U 3BEpPEH, KOJUIEKIIUU OKAMEHEJIOCTEH, MOJE3HbIX MCKOMAEMBbIX, MYJISKU
OpPraHUYECKUX OCTATKOB OPraHU3MOB.

Bupryanbnaa JaGoparopHas pabGora «MogenupoBanue onbiToB Mumiepa—tOpu 1o
M3YyYEHHUIO a0MOTEeHHOTO CHHTE3a OPraHWYECKUX COSIMHEHHI B TIEPBUYHOM aTMOchepe.

JlabopaTtopnasi pabora «l3yueHue u omnHMcaHWE MCKOMAEMBIX OCTAaTKOB JIPEBHUX
OpPraHU3MOBY.

IIpakTnueckas padora «/3ydyeHne ocoOEHHOCTEN CTPOEHUS PACTEHUN PAa3HBIX OTAEIOB.

IIpakTnueckas padora «/3yueHne ocoOEHHOCTEN CTPOEHUS TO3BOHOYHBIX KUBOTHBIX.

Tema S. IlpoucxoxaeHue 4e10BeKa — aHTPONOreHe3

Paspnensl u 3anaun anTponosiornv. MeToasl aHTPONOJIOTHH.

CraHOBJIEHHE TIPEACTABICHUN O MPOMCXOXKICHUM YEJIOBEeKa. PenuruosHele BO33pEHMUS.
CoBpeMeHHbIE HAYYHbIE TEOPUH.

Cxo/1cTBO yesoBeKa ¢ KUBOTHbIMU. CHCTEMAaTHYECKOE 0JI0KEeHUE yenoBeka. CBUIETENbCTBA
CXOJICTBA 4YeNOBEKa C JKMBOTHBIMHU: CPaBHHUTEIBHO-MOp(dosornyeckue, SMOPHOIOTHYECKHE,
¢u3nonoro-6MoXUMHUIECKUE, oBeeHYeckre. OTanuns YeloBeKa OT )KUBOTHBIX. [IpsMoxoxeHue u
KOMIUIEKC CBSI3aHHBIX C HHMM IpU3HAKOB. Pa3BuTHE TOJOBHOIO MO3ra M BTOpPOMl CHUTHaJIbHOU
CUCTEMBI.

JBuxymue cuiibl ((pakTophl) aHTpOIIOTE€HE3a: Ouosoruyeckue, couuanbHble. COOTHOLIEHHE
OMOJIOTUYECKUX U COITUATBHBIX ()aKTOPOB B aHTPOIIOTCHE3E.

OcHOBHbBIE CTaJMU AHTPOIIOTeHe3a. PaHHME uYernoBeKooOpaszHble 00€3bsiHbl (IIPOKOHCYJIBI) U
paHHUE MOHTHAbI — OOIIME MPEAKH YeIOBEKOOOpa3HbIX 00€3bSH U JOJCH. ABCTpPalIONUTEKU —
JBYHOTHE TPEAKH JIroAe. YUenoBeK yMenblid, NepBbIE HM3TOTOBICHUS Opyaud Tpyna. UYenosek
MPSIMOXOJIAIIMI U MEpPBbIi BBIXO JTt0/eH 3a npenensl Adpuku. Yenosek reiaenbOeprekuii — oomuit
MIPEAOK HEAHJIEPTAIBCKOTO YEJIOBEKA M YEJIOBEKA pa3yMHOro. YUelloBeK HEaHAEepTaIbCKUM Kak BUJ
JIOJEH XOJIOAHOro Kiumara. YenoBeK pasyMHBIM COBPEMEHHOI'O THIIA, JACHUCOBCKHM YEJOBEK,
OCBOEHHE KOHTMHEHTOB 3a npezenaMu A¢puku. [laneoreneTnka u najieoreHOMHKa.

DOBOJIONUS COBPEMEHHOr0 4YejoBeKa. EcTecTBEHHBIM OTOOp B MOMYJSAUSAX UelIOBEKa.
MyrtaunonHslii nporecc U noaumopdusm. [lomynsiMoHHbIE BOJHBI, Apeild TreHoB, MUTpaLUs U
«3(hdexT ocHOBaTENA» B MOMYJISIUAX COBPEMEHHOT'O YEJIOBEKa.

UYenoseueckue pacbl. [lonstue o pace. bonbiime pacwl: eBporeouaHas (eBpasuiickas),
aBCTpaJio-HerpouiHas (3KBaTOpUalbHas), MOHIOJIOUIHAS (a3UMaTCKo-aMepHKaHcKast). Bpems u mytu
pacceneHusl 4elnoBeKa IO IutaHere. EnuHCTBO wenoBedeckux pac. HaydHas HeCOCTOATENBHOCTh
pacusMma. IIpucnocobieHHOCTh YelloBeKa K Pa3sHbIM YCIOBHSM OKpysKarolled cpeabl. BnusiHue
reorpaduyeckoi cpenbl u aperida reHoB Ha MOP(OTOTHUIO ¥ PUZHOTIOTHIO YETOBEKA.

MexauciumnianHapasle  MeToabl B Qu3nueckod  (OMOJOTHYECKOW) — aHTPOIOJIOTHH.
OBOJIFOLIMOHHAST aHTPOIIOJIOTUS U MMAJIE0AaHTPOITOJIOTHS YEIOBEUYECKUX MOMyIsiunid. buoconnanbHbie
HCCIIEeIOBaHMs MPUPObI yeraoBeka. VcciaenoBanue KO3BOMIOMUN OMOJIOTHYECKOTO U COLUAIBHOTO B
YEJIOBEKE.

JdemMoHcTpanuu

[Toptpetsr: Y. HapBun, JI. Jluku, A. . Porunckuii, M. M. I'epacumos.



Tabmuubpt u  cxeMbl: «MeToAbl  aHTPOMNOJOTUW», «['OJOBHOM  MO3r  4YeJIOBEKay,
«YenoBekooOpazHble 00€3bsiHB), «CKeJNeT 4YeloBeKa M CKeJeT IIUMIaH3e», «PyaTuMeHThl u
aTaBU3Mbl», «JIBWKyIIME CHJIBI ~ QHTPONOIEHE3a», «OBOJIOLUOHHOE JPEBO  YEJIOBEKAY,
«ABcTpasionurek», «YHenoBek ymenslii», «HenoBek NpAMOXOMAIUN», «/[eHUCOBCKUI 4YEIIOBEK»
«Heanpepranbup», «KpomanboHLb, «IIpeakn yenoBeka», «ITambl 3BOJIOLUN YEJIOBEKa», «Pacbl
YEJIOBEKay.

ObopynoBanue: MyJSDKM OKaMEHEJIOCTEH, MPEeIMETOB MaTepHajbHOM KYyJIbTYPHl HPEIKOB
4enoBeKa, penpoaykiuu (dororpadun) KapTuH ¢ MH(POIOTUICCKUMH U OMOJCHCKUMU CHOKETaMu
MPOUCXOXKACHUSI YeNOBeKa, (poTorpadmy HAXOAOK MCKOMAEMBIX OCTAaTKOB 4YeNOBEKa, CKEJEeT
4esl0oBEKa, MOJENb Yepela 4YejJoBeKa M uepena MHIMMIIAH3€, MOJEIb KUCTH YelIOBEKa U KHUCTU
IIMMIIaH3€, MOJEIH TOPCa MPEIKOB YEI0BEKA.

JlaGopaTopHas padora «/3ydeHne 0coOEHHOCTEH CTPOCHUS CKEJIeTa YeIOBEKa, CBI3aHHBIX C
MPSIMOXOKJICHUEM.

IpakTuyeckasi padora «/3yueHne sKOJIOTUYECKUX afanTaliil YeTOBEKay.

Tema 6. JxoJiorusi — Hayka 0 B3aMMOOTHOLICHUSIX OPraHU3MOB M HAJOPraHU3MeEeHHbIX
CHCTEM C OKpYKalei cpenoi

3apoxaeHue u pa3Butue 3kosioruu B Tpyaax A. ['ym6onbara, K. ®@. Pynse, H. A. CeBepiioBa,
3. I'ekkens, A. Tencnu, B. H. Cykauésa. Pa3nens! u 3agaun sxosoruu. CBsi3b 3KOJIOTUU C IPYTUMU
HayKaMH.

Mertoabl skonorun. lloneBbie HaOmOIEHHS. DKCIEPUMEHTHI B OKOJOTHH: TPHUPOIHBIC MU
nabopaTtopHele. MozaenupoBaHue B SKOJIOTMHA. MOHHUTOPHHI OKPYXKArOIIEH Cpenbl: JOKaJbHBIH,
PEruOHANIbHBIN U TJI00AIbHBIN.

3HaueHue HKOJIOIMUECKUX 3HAaHUMN JUIsl 4eJI0BEKa. DKOJOrHYeCKOe MUPOBO33PEHHUE KaK OCHOBA
CBSI3€M yenoBeyecTBa C MpUpPOaod. DOpMHUPOBAHUE HKOJOTMYECKOW KYJIbTYPhl U 3KOJOTMYECKOU
IPAMOTHOCTH HAaCEJICHMUS.

JdemMoHcTpanuu

[Toptpersr: A. T'ymbonbar, K. ®@. Pynbe, H. A. CeBepuos, 3. I'ekkenb, A. Tencnu, B. H.
Cykaués.

Tabmuiper u cxembl: «Pa3nensl skojorum», «Metonpl skonorun», «Cxema MOHUTOpPUHTA
OKpY>KaroIlen cpesib».

JlabopaTopHas padora «/3ydeHre MEeT0/10B IKOJIOTUYECKUX UCCIIEI0BAaHUII.

Tema 7. Opranusmsl U cpeia 00UTAHUSA

DKojorudeckre (QpaxTopsl U 3aKOHOMEPHOCTH MX AeiictBus. Kinaccudukanus 3Kkog0rudeckux
(dakTopoB: abmoTHUeckue, OMOTHUYECKHE, aHTpomoreHHble. OOIKe 3aKOHOMEPHOCTH JEHCTBUS
skonornueckux (pakropoB. [Ipasuno munumyma (K. Hlnpenrens, 0. JInOux). TonepaHTHOCTS.
OBpUOMOHTHBIE U CTEHOOMOHTHBIE OPTraHU3MBI.

Abunotnueckue ¢akropbl. CBeT Kak sKonoruueckuid axrop. [leficTBHE pa3HBIX Yy4acTKOB
COJTHEYHOTO CIEKTpa Ha OpraHU3Mbl. ODKOJOTWYECKHE TPYIIbl PAaCTEHUH M >KUBOTHBIX I10
OTHOIIEHHUIO K cBeTy. CurnanabpHas poisib cBera. doTonepuoausm.

Temnepatypa kak »skojoruueckuii Qaxrtop. J[leficTBue TtemmepaTypsl Ha OpraHHU3MBL.
[TolikmitoTEpMHBIE 1 TOMOMOTEPMHBIE OPTaHU3MBblL. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxnocts kak skojormueckuil Qaxrtop. Ilpucnocobnenus pacteHuid K MOAAEPKAHUIO
BogHOTO Oanmanca. Knaccudukarus pacTeHuii o oTHOIICHHUIO K Boje. [IpucrnocoOaeHust )KUBOTHBIX
K U3MEHEHUIO BOJHOTO PEXUMA.

Cpenpl o0OWTaHMsSI OpPraHU3MOB: BOJIHAs, HA3€MHO-BO3JYILHAs, I[OYBEHHAs, TIIIyOMHHAas
MO/NOYBEHHAs, BHYyTpUOpraHu3MeHHas. @OU3UKO-XUMUYECKHE OCOOCHHOCTH cpel OOMTaHUS
opranu3moB. [IpucnocoOiaeHust OpraHu3MoB K KHU3HU B Pa3HbIX Cpe/ax.

buonoruueckue putmbl. BHemHue u BHyTpeHHUE pUTMbL. CyTOYHBIE M TOJUYHBIE PUTMBI.
[Ipucnoco0aeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSIM YCIIOBUH JKU3HHU.

XKuznennoie ¢opmbl opranusmoB. lloHartue o xuszHeHHOW ¢opme. JKuzHeHHblEe (HOPMBI
pacTeHM: [JepeBbsl, KYCTapHHKH, KyCTapHMYKH, MHOTOJICTHHUE TpaBbl, OJHOJICTHHUE TPAaBBHI.



J’KuzHeHHble POPMBI KUBOTHBIX: THAPOOUOHTHI, T€0OONOHTHI, a3p0OHOHTHI. OCOOCHHOCTH CTPOCHHUS U
o0pasa KU3HH.

buotnueckue dakTopsl. Buasl OMOTHYECKUX B3aUMOJICHCTBUIN: KOHKYPEHIHS, XUIIHAYCCTBO,
cum0Ouo3 u ero ¢gopmel. IlapazuTusm, Koomepamus, MyTyaanu3M, KOMMEHCAIN3M (KBapTUPAHTCTBO,
HaxJIeOHM4YecTBO). Herpoduueckrne B3ammoaeicTBus (Tommueckue, ¢opudeckue, (aOpUUYecKue).
3HayeHne OMOTHMYECKMX B3aMMOACWUCTBUI /JIs CYIIECTBOBAaHMS OPTraHM3MOB B Cpele OOWUTaHMS.
[IpuHUIKIT KOHKYPEHTHOTO UCKIIFOUECHHUSL.

JdemMoHcTpanuu

Tabmuupel n cxembl: «OKojoruueckue (GaxTopb», «CBETOBOH CHIEKTP», «IKOJIOTMYECKHE
TPYIIIbl KUBOTHBIX IO OTHOIICHHIO K CBETY», «TerIoKpOBHBIE >KMBOTHBIE», «XOJIOJHOKPOBHBIC
KUBOTHBIEY», «DHU3NOIOTUYECKUE aJalTallMd KUBOTHBIX», «Cpeapl OOWUTaHUS OPraHu3MOBY,
«buonornueckue putmb», «KuszHeHusle (GopMbl pacTeHHiD», «KuzHeHHBIE (OPMBI KHUBOTHBIXY,
«JKocHuCcTeEMa IIMPOKOJIMCTBEHHOrO Jiecay, «IJKocHcTeMa XBOWHOro Jiecay, «llemu nutaHusy,
«XwumnnuectBoy, «llapasutuzmy», «Konkypenuus», «CumoOnosy», «Kommencamuzm.

O6opynoBanue: repOapuu pacCTeHUH U KUBOTHBIX, MPUCIIOCOOIEHHBIX K BIUSHUIO Pa3TUYHBIX
HKOJIOTHYECKUX (PaKTOPOB, repOapuyl CBETONIOOUBBIX, TEHETIOOUBBIX M TEHEBBIHOCIUBBIX PACTEHHIA,
CBETONIIOOMBBIC, TEHETIOOMBBIE U TEHEBBIHOCIMBBIE KOMHATHBIE PAcTEHUs, TepOapuu W KOJUICKIIHU
TEIUIONIFOOMBBIX, 3UMOCTOMKUX, MOPO30yCTOWYHMBBIX PAcTEHUH, dydena NMTHUIl U 3Bepel, repbapuun
pacTeHHIA, OTHOCSIIUXCS K THrpoduTam, kcepopuram, Me30puTaM, KOMHATHBIE PACTCHUS JTAHHBIX
TPy, KOJUICKITUH >KUBOTHBIX, OOMTAIOIINX B Pa3HBIX cpelax, repObapuul U KOJUICKIIMH PACTCHUH |
KUBOTHBIX, 00JIQ/IAIONINX YePTaMH MPUCTIOCOOIEHHOCTH K CE30HHBIM M3MEHEHHSM YCIIOBHH JKU3HHU,
repOapuu M KOJUICKIIMM PACTEHUM € >KUBOTHBIX Pa3IUYHBIX KXU3HEHHBIX (OPM, KOJUICKIIHMH
KUBOTHBIX, YYACTBYIOIIUX B PA3IMYHBIX OMOTHUECKUX B3aUMOICHCTBUSX.

JlabopaTopHasi pa6oTa «BEIsSBICHIE IPUCTIOCOOTICHUI OPTaHU3MOB K BIIUSTHUIO CBETA.

JlabopaTtopnass pabora «BpisiBIeHHE MPUCTIOCOOJIGHUM OpPraHU3MOB K  BIUSHHIO
TEMIIEPATYPbI».

JlabopaTtopnasi paGora «AHATOMHUYECKHE OCOOCHHOCTH pACTEHUW U3 Pa3HBIX MECT
oOUTaHU.

Tema 8. Jkos10rust BUAOB U NMOMYJISALUH

DKOJOTrMYeCKHe XapakTepUCTUKU nonysuuu. [lomynauus kak Ouonornyeckas cucrema. Poib
HEOAHOPOJHOCTHU Cpeibl, GU3UUECKUX OAphepOB M OCOOCHHOCTEHW OMOIOTHU BUIOB B (HOPMUPOBAHUHT
MIPOCTPAHCTBEHHON CTPYKTyphl monyasauuid. OCHOBHBIE IMOKa3aTeNd MOMYJISLUN: YHCIEHHOCTb,
IJIOTHOCTb, BO3pacTHas U IMOJOBas CTPYKTYpa, POKIAEMOCTh, MPUPOCT, TEMIT POCTa, CMEPTHOCTD,
MUTpaIusi.

DKojoruyeckas CTpykTypa mnomynsauuud. OLeHKa 4YHUCIEHHOCTH Monyiasuuu. JnHamuka
MONyJISAMA U €€ Peryysiius. bUOTHYeCKHui TOTEHIMaN Monysauud. MojaenupoBaHue AMHAMUKU
nonymsuud. KpuBble pocta 4YuCIEHHOCTH monyisiuud. KpuBble BbDKHUBaHUS. Perymsius
YUCJIEHHOCTH TMOMYNSLMHA: pojb (aKTOPOB, 3aBUCAIIMX M HE 3aBUCSIIUX OT IUIOTHOCTH.
DKoJoru4eckue crpareru BuoB (r- u K-crparerun).

[TonsiTue 00 okonmormyeckoid Hume Buaa. Mectooduranue. MHoroMmepHas MojeIb
skosiornyeckoid Humum J[x.M. XarunHcona. Pa3mepbl skosiormyeckoil HumM. [loTeHumanbHas u
peain30BaHHAs HUIIH.

Bung kak cucrema mnonynsuuid. Apeanbl BUIOB. BuAbl M WX JKU3HEHHBIE CTPATETHH.
DKOJIOTUYECKNE SKBUBAJICHTHI.

3aKOHOMEPHOCTHU TTOBEJCHUS M MHUTPAIMi )KMBOTHBIX. BHOJIOrMYecKrne MHBA3HH UY>KEPOTHBIX
BHJIOB.

JdemMoHcTpanuu

[Toptper: Ix. Y. XatunHCOH.

Tabmuipl 1 cxeMbl: «IKOJIOTMYECKUE XapaKTepUCTHKU monyisaiuny, «lIpoctpancTBeHHas
CTpyKTypa mnomyisiuun», «Bo3pacTHeie mnupamuapl nomynsauun», «CKOpoCcTbh — 3acelieHus



MOBEPXHOCTU 3€MJId PA3IUYHBIMU oOpraHu3zmammu», «Mogenb skojmoruueckod wHumm [Ix. U.
XaT4ynHCOHAY.

Ob6opynoBanue: repdapuu pacTeHUN, KOJUIEKIIUHU )KUBOTHBIX.

JlaGopaTopHas padora «lIpucnocoOneHuns ceMsaH pacTeHHI K PacCeICHUIO.

Tema 9. Jkos0rus coodmecTB. IKOJIOTHYECKHE CHCTEMBbI.

CooOmectBa opranusmoB. buoneHo3 u ero crpykrypa. CBsi3u MexIy OpraHu3MamMHu B
ouoreHose.

Okocucrema Kak oTkpeiTas cuctema (A. /Dx. Tencin). @yHKIIMOHANBHBIE OJOKH OPTaHU3MOB
B DKOCHCTEME: MPOAYIIEHTHI, KOHCYMEHTHI, peayleHTsl. Tpodudeckue ypoBHu. Tpodudeckue menu
u cetu. Abuorndeckue 0s10ku 3xkocucteM. [TouBbl U niabl B sKocucTeMax. KpyroBopor BelecTB U
IIOTOK SHEPTUU B IKOCHUCTEME.

OcHOBHBIE MOKa3aTeNn 3KOcUCTeMbl. buomacca M MpoayKius. DKOJIOTHYECKUE MHPAMUIbI
qrcen, OMoMacChl ¥ YDHEPTUH.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. @aykmyayuu. HampaBieHHbIC
3aKOHOMEpPHBIE CMEHBI COOOMIECTB — CyKieccuu. llepBUYHBIE W BTOPHYHBIE CYKLIECCHH W HX
IPUYMHBL.  AHTpPONOr€HHbIE  BO3JCHCTBUS Ha  cykueccuu. KimMmakcHoe — cooOuiecTBo.
bropa3znoobpasue 1 moJHOTa KPYroBOpOTa BEUIECTB — OCHOBA YCTOWYHBOCTH COOOIIECTB.

[IpupoaHble 3KOCHUCTEMBL. JKOcucmemvl 03€p U pek. IKocucmemvl Mopell U OKEeaHos.
Oxocucmemvl myHop, 1ecos, cmenetl, nyCmblHb.

AHTpOIIOTeHHBIE ~ 3KOcHUCTeMBl.  Arposkocuctema.  ArpoueHo3. Paznuuus — mexnay
AQHTPOITOTEHHBIMH U IPUPOJIHBIMHA YKOCUCTEMAMHU.

VYp6oskocucrembl. OCHOBHBIE KOMITOHEHTHI ypOoskocucteM. ['opoxackas ¢uopa u dayHna.
CuHaHTponu3anus ropoJckoil ¢ayssl. bruojgornueckoe u X03sIiICTBEHHOE 3HAUEHHUE arpO3KOCUCTEM
1 ypOOIKOCHCTEM.

3aKOHOMEPHOCTH (OPMHUPOBAHUSI OCHOBHBIX B3aUMOICHCTBUI OPraHM3MOB B JKOCHCTEMAX.
Ponv kackaonoeo agpgpexma u 6udo6-30ugpukamopos (Knrouesvix 6udo8) 8 QYHKYUOHUPOBAHUU
akocucmem. llepeHOC SHEpPruM M BEIIECTB MEXAY CMEXKHBIMH 3KOCHCTEMaMH. Y CTONYMBOCTH
OPTaHU3MOB, MOMYJISIIIUI U IKOCUCTEM B YCIOBUSIX €CTECTBEHHBIX U aHTPOITOTEHHBIX BO3ICHCTBUIA.

Mexanuzmvl  8030eticmeus  3a2pA3HEHUU  PA3HLIX  MUNO8  HA  CYOOP2AHUSMEHHOM,
OpP2AHUBMEHHOM,  NONYIAYUOHHOM U  IKOCUCMEMHOM  YPOBHAX,  OCHOBbl  IKONOSUYECKO20
HOPMUPOBAHUSL AHMPONO2EHHO20 G030eticmeusi. MeToJI0JIOTHsT MOHUTOPUHTA ECTECTBEHHBIX H
AHTPOITOTEHHBIX IKOCHUCTEM.

JdemMoHcTpanuu

[Toptper: A. JIx. Tencau.

Tabmuupr u cxembl: «CTpyKTypa OHMOILIEHO3a», «IKOCHUCTEMA IMHPOKOJIMCTBEHHOTO Jiecay,
«JKocucTeMa XBOWHOTO Jiecay, «QDYHKIMOHAJIBHBIE TPYNIBl OPraHU3MOB B JKOCHCTEMEY,
«KpyroBopor BemectB B JKkocucteme», «llemn mwmTanus (mactOuiHAas, JAETPUTHAA)Y,
«JKoJIoTUYEeCKass MUpaMuJa uucemn», «IKoJormdeckas mnupamuga Ouomacchly, «IKOJOTHYecKas
nupamuia sHeprum», «OOpazoBanue Oonota», «IlepBuuHas cykueccus», «BoccraHoBieHue Jeca
rnocjue noxapay», «JKOCHUCTeMa 03epay», «ArpoueHo3», «KpyroBopoT BEMIECTB U MOTOK SHEPTUU B
arpouieHose», «IIpuMepsl ypooIKOCUCTEMY.

O6opynoBanue: TepOapuu pacTeHUM, KOJUICKIIMM HACEKOMBIX, 4Yydelia NTHI[ U 3BEPeH,
repOapuu KyJIbTypHBIX U JUKOPACTYIINX PACTCHUH, aKBApPUYM KaK MOJIEITb IKOCHCTEMBI.

IIpakTnueckas padora «/3ydyenue u onucaHue ypOo3KOCUCTEMBD.

JlabopaTopHnasi padora «/3ydyeHue pa3HOOOpa3us MEIKUX IMMOYBEHHBIX UYJICHUCTOHOTHUX B
Pa3HbIX HIKOCHCTEMAX ).

JIKCeKypeust «IKCKypcus B TUIUYHBIN OuoreoneHos (B ayOpaBy, O€pe3HSK, €JIbHUK, Ha
CYXOJIOJBHBIN WJIM IOWMEHHBIH JIYT, 03€p0, 00JIOTO)».

IKCKypeus «IKCKYpCHs B arpo3KOCHCTEMY (Ha MOJIe WK B TEIUIMYHOE XO03SIHCTBO)».

Tema 10. buocdepa — rinodanbHas IkocUcTEMA



buocdepa — obmennanerapHas 00071049Kka 3eMIH, 1€ CYIIECTBYET WU CYIIECTBOBAIA )KU3Hb.
Pa3BuTne npencrasnenuit o 6uocdepe B Tpynax 3. 3rocca. Yuenne B. U. Bepranckoro o 6uocdepe.
Ob6nactu 6uocdeps u €€ cocta. JKuBoe BemecTBo 6Hochepsl U ero PyHKITUH.

3aKOHOMEPHOCTH cyiecTBoBaHUs Ouocdepbl. OcobeHHOCTH OMOChepbl Kak TIOOATBHOM
sKocucTeMbl.  JluHamuyeckoe  paBHOBecue B Oumocdepe. KpyroBopoTsl — BemecTs
OMOTeOXMMHUYECKHE ITUKIIBI (YIIIepo/ia, a30Ta). PUTMHYHOCTE siBIIeHUH B Ouocdepe.

3onanpHOCTH Onochepsl. [TorsTre o 6mome. OCHOBHBIE OMOMBI CYIIIH: TYHApPA, XBOWHKIC Jieca,
CMEIIaHHblE W IIWPOKOJUCTBEHHBIE JIECA, CTENH, CaBaHHbI, IIYCTBIHHM, TPOIMYECKHUE Jieca,
BbICOKOIOpbs. Kinmar, pactuTenbHbIN U )KUBOTHBIA MUP OMOMOB CYIIH.

CrpykTypa ¥ (YHKIHS KUBBIX CHUCTEM, OLIEHKA WX PECYpPCHOTO MOTEHIMana U OMOC(hEpHBIX
(GyHKIHH.

JdemMoHcTpanuu

[Toptpetsi: B. U. Bepuazackuii, 3. 3rocc.

Tabmuipr n cxemsl: «l'eoctepsr 3emnu», «KpyroBopor azora B mpupoae», «Kpyrosopor
yriaepoaa B npupone», «KpyroBopor kuciopoga B npupone», «KpyroBopoT BoOJbl B IPHUPOIE»,
«OcHoBHbIe O0MOMBI cymny, «Knumatudeckue nosica 3emnu», «TyHnpay, «Taitray, «CmenianHbiit
necy, «llupokonucTBeHHBIH Jiecy, «Ctenby, «CaBanHay, «[lycToinsy, « Tponudeckuii Jec.

O6opynoBanue: repOapuu pacTeHUN Pa3HBIX OMOMOB, KOJUICKIIUN KUBOTHBIX.

Tema 11. Yest0oBeKk M OKpYyKalolas cpeaa

DKOJIOTHYECKUE KPU3UCHI U UX MpUYMHBL. Bo3neiicTBue yenoBeka Ha 6uocdepy. 3arpsasHenue
BO3IyIIHOW cpeabl. OxpaHa Bo3ayxa. 3arps3HeHHE BOJHOW cpeabl. OXpaHa BOJHBIX PECYPCOB.
Pa3pymenue noussl. OXxpaHa IOYBEHHBIX pecypcoB. MI3mMeHeHue KinMara.

AHTpPOIIOr€HHOE BO3/IEICTBHE HA PACTUTEIBHBIM M KUBOTHBII MUp. OXpaHa pacTUTEIBLHOTO U
XKHUBOTHOrO Mupa. OCHOBHbIE NPUHIUIBI OXpaHbl npupoabl. Kpacusie kuuru. Ocobo oxpaHsiemble
npupoanbie Teppuropun (OOIIT). borannuyeckue cazibl U 300JI0THYECKUE TAPKH.

OcCHOBHbBIE NPUHIUIBl YCTOMUMBOIO Ppa3BUTHs 4YellOBEYECTBA W NPUpOJbl. PanmonanpHOe
MPUPOJONOIB30BaHUE M COXpaHeHHe Ouosiornyeckoro paszHooOpasuss 3emun. OOmue
3aKOHOMEPHOCTH TJI00ANBHBIX 3KOJOTHYECKUX KpU3UCOB. OCOOEHHOCTH COBPEMEHHOTO KpH3Hca U
€ro BEpOSITHBIE MOCIIEACTBUS.

Pa3BuTHe METO0B MOHHUTOpPUHIA Pa3BUTHS OMACHBIX TEXHOTEHHBIX IpoueccoB. Cucmemmnvle
uccreoosanusi nepexooa K pecypcocbepezairoujeti U KOHKYDEHMOCHOCOOHOU  9Hepeemuxe.
buonocuueckoe pasznoobpasue u o6uopecypcvi. Hayuonanvnvie ungopmayuonnvle cucmembl,
obecneuusaiowue 00OCMyn K uHgopmayuu no coCmosHuIO 0moenbHblx udos u skocucmem. OcHosbl
aKopeabunumayuu IKocucmem U Ccnocobos 060pvoLl ¢ Ouonospexcoenusmu. Pexoncmpyxkyus
MOPCKUX U HA3EMHBIX IKOCUCEM.

JdemMoHcTpanuu

TaOnuiel 1 cxemsl: «3arpsa3HeHre aTMochepsl», «3arpsi3HeHue ruapocepbly, «3arpsi3HeHne
nouBel», «llapHukoBeIl 3PdekT», «Ocob0 oxpaHsSEMble NPHUPOAHBIC TEPPUTOPUNY», «Momenu
YIPaBISIEMOT0 MUPay.

Ob6opynoBanue: doTtorpadun OXpaHIEMBIX PACTCHHH W >KUBOTHBIX KpacHoil kHurH Poccuiickoit
denepanny, Kpacuon KHUTU peruoHa.



IIVIAHUPYEMBIE PE3YJIBTATbI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOTI'HU
HA YPOBHE CPE/JHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

dI'OC COO ycranaBnuBaeT TpeOOBaHHUS K Pe3ybTaTaM OCBOCHHS OOYUYAIONTUMUCS
IpOTrpaMM CpeHEro 00IIero 00pa30BaHus: TUYHOCTHBIC, METAIIPEAMETHBIC U MIPEIMETHEIE.

B cTpykType JMYHOCTHBIX pE3YJIbTaTOB OCBOSHHUS TPOTPaMMBbl 10 Ouoioruu
BBIJICJICHBl  CIEAYIOIIME COCTABISIONIME: OCO3HAHHME OOYYalOMIMMHUCS  POCCHUICKON
FPAKJAHCKOW HWIEHTUYHOCTH — TOTOBHOCTH K CAaMOPa3BUTHIO, CAaMOCTOSATEIBHOCTH U
CaMOOIIPENICIICHUIO, Haluyue Momueayuu K OOY4YEHUIO OWOJIOTUH, YeleHanpagieHHoe
pazéumue BHYTPEHHHUX YOSKICHMH JUYHOCTH HA OCHOBE KJIIOUEBBIX LIEHHOCTEH W
HCTOPUYECKUX TPAAWIHMHA Pa3BUTUS OMOJOTHYECKOTO 3HAHHS, 20MOBHOCMb U CHOCOOHOCHb
00yJaromuxcss PYKOBOACTBOBAaTbCSA B CBOCH JEATENBHOCTH IIEHHOCTHO-CMBICIOBBIMU
YCTaHOBKaMH, NPUCYLIUMHU CUCTEME OMOJIOTMYECKOT0 00pa3oBaHusl, Halu4ue npagoco3HAHUs
9KOJIOTMUYECKOH KYJIBTYPBl, CHOCOOHOCMU CIMABUMb LIETU U CTPOUTH )KU3HEHHbIE TJIAHBI.

JInyHOCTHBIE PpPE3yJAbTAaThl OCBOCHUS MPOTPAMMBI TIO OHOJIOTHMH JIOCTHUTAIOTCS B
€IMHCTBE Y4EOHOW M BOCIIUTATEIBHON IEATEIbHOCTH B COOTBETCTBHH C TPAAUIIMOHHBIMH
POCCHUICKMMH  COLUUOKYJIbTYPHBIMH,  HCTOPUYECKMMH U  JyXOBHO-HPABCTBEHHBIMU
[IEHHOCTSIMH, TIPHHATHIMU B OOIIECTBE MPABWJIAMUA U HOPMaMU TOBEJCHUS U CIIOCOOCTBYIOT
rpoiieccaM CaMoOIlO3HaHUsI, CaMOBOCIHUTAHUSI W CaMOPa3BUTHUA, PAa3BUTHS BHYTPEHHEU
MO3UIIMH JINYHOCTH, MATPUOTU3MA M YBOKEHUSI K 3aKOHY M TIPaBOMOPSAJIKY, YEJIIOBEKY TPyAa U
CTapiieMy MOKOJICHHIO, B3aUMHOTO YBaXXEHUs, OEPEKHOrO0 OTHOIICHHS K KYJIbTYPHOMY
HAaCJIEAUIO U TPAJAULIMAIM MHOIOHAIIMOHAIBLHOTO Hapoaa Poccuiickoit denepanuu, Npupoe u
OKpY>Karollen cpenie.

JIn4HOCTHBIE PE3yNbTaThl OCBOEHUS Yy4yeOHoro mpeamera «bHOIOTHS» HOMKHBI
OTpakaTh TOTOBHOCTh M CIIOCOOHOCTh O0yYaroIIMXcs PyKOBOACTBOBATHCS CPOPMUPOBAHHOM
BHYTPEHHEH MO3WLMEN JIMYHOCTH, CUCTEMOW IEHHOCTHBIX OpPHEHTAlW, MO3UTHUBHBIX
BHYTPEHHUX YOEXKIIEHUM, COOTBETCTBYIOIIMX TPAJAUIIMOHHBIM IIEHHOCTSIM POCCUHCKOTO
oO1iecTBa, paclIMpeHe )KM3HEHHOTO OMBITA U ONBITA JAESTEIbHOCTH B IPOLECCE peann3alun
OCHOBHBIX HAIIPaBJICHUI BOCIUTATEIILHON JESTEILHOCTH, B TOM YHCJIE€ B YACTH:

1) rpakaIaHCcKOro BOCIIMTAHUS:

c(hOPMHUPOBAHHOCTh TPAXKTAHCKON TMO3UIIMH OOYYaroIerocss Kak AaKTHUBHOTO U
OTBETCTBEHHOTO YJIEHa POCCUNCKOI0 OOLIECTBA;

OCO3HaHUE CBOMX KOHCTUTYIIMOHHBIX TIpaB M OOS3aHHOCTEW, yBa)XKCHHE 3aKOHA U
MPaBOMOPSIJIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOW JESITEIIBHOCTH TIPH CO3JIaHUU y4eOHBIX
MPOCKTOB, PEIICHHH Yy4YE€OHBIX M TO3HABATEIBHBIX 3a7ad, BBIMOTHEHUH OHOJIOTHYECKUX
AKCTIEPUMEHTOB;

CIIOCOOHOCTh OMPENENsATh COOCTBEHHYIO TO3HUIIMIO TI0 OTHOIICHUIO K SIBJICHHUSIM
COBPEMEHHOM JKU3HU U OOBSICHATH €€

YyMEHHE YYUTHIBaTh B CBOUX JCHCTBHUAX HEOOXOJUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOACH C pa3sHBIMH YOCKICHUSIMH, KYJIbTYpPHBIMH IICHHOCTSIMH H
COIMATHHBIM TTOJI0KEHUEM;

TOTOBHOCTh K COTPYAHHUYECTBY B IIPOIIECCE COBMECTHOTO BBIMTOJTHEHHUS YYEOHBIX,
MTO3HABATENIBPHBIX W HCCIEIOBATEIBCKUX 3a/]ad, YBOKUTEIHLHOTO OTHOIICHHS K MHEHUIO
OTITIOHEHTOB MPHU 00CYKICHUH CTIOPHBIX BOITPOCOB OMOJIOTHYECKOTO COJICPIKAHUS;

TOTOBHOCTh K TYMaHUTAPHOU U BOJIOHTEPCKOU IEATETLHOCTH;

2) IaTPUOTHYECKOI0 BOCIIUTAHMSA

c(hOPMHUPOBAHHOCTh  POCCHUUCKOM TPAXKIAHCKOW HACHTHYHOCTH, TMATPUOTH3MA,
YBOKEHUS K CBOEMY HapoJly, YyBCTBa OTBETCTBEHHOCTH mepen PoaumHo#, TOpaocTu 3a CBOM



Kpai, cBOX PonuHy, CBOH S3BIK U KyJbTYpPY, IPOLUIOE U HACTOAILEE MHOIOHALIMOHAIBLHOTO
Hapoza Poccuu;

LIECHHOCTHOE OTHOIICHHE K TMPUPOJHOMY HACICAUI0 M MaMITHUKAM MPUPOJIBI,
JOCTHKEeHHUsIM Poccuu B Hayke, HICKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OILIEHWBATh BKJIAJ POCCUUCKHX YyUYEHBIX B CTAHOBJICHHE U PAa3BUTHE
OWOJIOTHY, TMOHUMAHUS 3HAYCHHS OWOJOTMHM B TO3HAHWHM 3aKOHOB TPUPOJIBI, B JKHU3HH
YeJI0BEKa U COBPEMEHHOTO O0IIEeCTBa;

uaeiiHas yOeKIEHHOCTh, TOTOBHOCTh K CiIyXeHHr0 U 3amuTe OTeuecTsa,
OTBETCTBEHHOCTH 32 €r0 CyIb0Y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHME AYXOBHBIX LIECHHOCTEN POCCUICKOr0 HAPOa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO ITOBEICHHS;

CIIOCOOHOCTh ~ OIICHMBATh CHUTYallMi0O © TPUHAMATh OCO3HAHHBIC PCIICHUS,
OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IICHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMUHUBOIO OYyIIETro;

OTBETCTBEHHOE OTHOLIEHWE K CBOUM pPOJUTENSAM, CO3[JaHUI0 CEMbU HAa OCHOBE
OCO3HAHHOTO NPHUHATHS UEHHOCTEM CEMEHWHOW JKU3HM B COOTBETCTBUHM C TPAIULMSIMHU
HaponoB Poccuu;

4) 3cTeTHYECKOTr0 BOCTIMTAHUS:

ACTETUYECKOE OTHOIIEHWE K MHUpPY, BKJIIOYash OCTETUKY ObITa, HAY4YHOTO W
TEXHUYECKOT'O TBOPYECTBA, CIIOPTA, TPY/Aa, OOIIECTBEHHBIX OTHOILICHUN;

MMOHUMAaHUE SMOIMOHAIIBHOTO BO3JACHCTBUS KUBON IPUPOBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIP@)KEHUIO B Pa3HbIX BHUJIaX MCKYCCTBA, CTPEMJICHHE IMPOSBISATH
KauecTBa TBOPUYECKOM JIMUHOCTH;

5) ¢usnueckoro BocnuTaHus, GopMHPOBAHMSA KYJbTYPbl 3/0POBbSI U
3MOLMOHAJIBLHOIO 0JIArONOTyYHs:

MOHMMAaHUE W peau3alus 370pOBOTO M 0e30MacHoro obpasza >KU3HU (310POBOE
MUTAaHUE, COONTIOJICHUE TUTUEHNYECKUX TIPABUII M HOPM, COaTaHCUPOBAHHBIN PEKUM 3aHATHMA
U OTHbIXa, peryiaspHas (Qu3nyeckass akTUBHOCTb), OEpEekKHOro, OTBETCTBEHHOTO U
KOMITETEHTHOTO OTHOIICHHS K COOCTBEHHOMY (PU3UYECKOMY U MCUXUYECKOMY 37I0POBBIO;

MMOHUMAaHUE IIEHHOCTH TPaBUJI HWHIWBUIYAIBHOTO W KOJUJIEKTUBHOTO O€30MacHOTO
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIINX 3/IOPOBBIO M )KU3HU JTIOJICH;

OCO3HaHUE TOCIICJICTBUM U HETIPUATUS BPEIHBIX MPUBBIYEK (YIIOTPEOIEHUS aTKOTOJIs,
HapKOTHUKOB, KYpPEHHUS);

6) TpyaoBoOro BocnuTaHus:

TOTOBHOCTB K TPYAY, OCO3HAaHUE IIEHHOCTH MacTepPCTBa, TPYJAOTI00HE;

FOTOBHOCTh K AaKTHBHOM  JIESITEIBHOCTH  TEXHOJIOTMYECKOW W  COLMAIbHOMN
HaIpaBJIEHHOCTH, CTIOCOOHOCTh MHUIIMUPOBATH, IJIAHUPOBATh U CAMOCTOSITEILHO BBITIOJHATH
TaKyIo JIESITEIIbHOCTD;

MHTEPEC K pa3InyHbIM cepaM MpoPpecCHOHANTbHON JAesTeIbHOCTH, YMEHHE COBEPILIAThH
OCO3HAHHBIM BBIOOp Oynymied mnpodeccnr W peann30BbIBATH COOCTBEHHBIEC >KU3HCHHBIC
TIJIaHBI,

TOTOBHOCTb U CLIOCOOHOCTH K 00pa30BaHUIO M caM000pa30BaHUIO Ha MPOTSHKEHUU Beel
KU3HH;

7) 3KOJIOTrMYeCKOr0 BOCIIMTAHMS:

HKOJIOTMYECKU 1ieJecoo0pa3Hoe OTHOIIEHHE K TMPHUPOAE KaK HCTOYHUKY XU3HU Ha
3emMJie, OCHOBE €€ CYIIIECTBOBAHMS;

TIOBBIIIICHUE YPOBHS YKOJOTUUECKOW KYJIbTYpPHI: MPUOOPETEHHUE OIBITA TUTAHUPOBAHMS
MTOCTYIIKOB M OIIEHKH WX BO3MOXKHBIX TIOCIICJICTBUM JIJISI OKPYXKAIOIMIEH CPEIbl;

OCO3HaHHe T7100aIbHOI0 XapaKkTepa dKOJOTHYECKUX MPOo0ieM U MyTeil UX pelIeHHUs;



CIOCOOHOCTh HCIIOJIB30BaTh MPHOOpETaeMble NMPH H3YyYCHUU OHOJIOTUM 3HAHUS |
YMEHHUS TPU pPELICHHH MpOoOJIeM, CBS3aHHBIX C PAIMOHAIBHBIM IPHUPOJOIOIH30BAaHUEM
(coburoieHne TpaBUIl OBEIEHUS B NIPUPOJE, HAIIPABJIEHHBIX HA COXPAaHEHUE PaBHOBECUS B
IKOCUCTEMAaX, OXPaHy BHJIOB, 3KOCHUCTEM, OMOChEpHI);

AKTUBHOE HEIPUATHE ACUCTBUM, IPUHOCSIIMX BPEI OKPYKAIOLIEH IPUPOLHOU Cpeae,
yMEHHE IIPOrHO3MPOBATh HeOIaronpusITHbIE IKOJIOTHYECKHE MOCIIEACTBHUSI
MPEANPUHUMAEMBIX JEUCTBUI U IPEAOTBPALIATh UX;

HaJIMYUE€ Pa3BUTOI0 HKOJOTMYECKOTO MBILIUIEHUS, dKOJOTMYECKON KYJIbTYpPBI, ONbITA
NESTEIbHOCTH  SKOJIOTMYECKOM HAaIlpaBIEHHOCTH, YMEHHsS PYKOBOACTBOBATHCSA HMHU B
[I03HABATEJIbHOW, KOMMYHUKATUBHOM M COLMAJIBHOM IPAKTUKE, TOTOBHOCTH K Y4YacTHIO B
IIPaKTUYECKON AESITEIbHOCTU IKOJIOTUUYECKOM HAIIPABIEHHOCTH;

8) HeHHOCTH HAYYHOI0 IO3HAHUS:

c(OPMHPOBAHHOCTE MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HayKu U OOIIECTBEHHOM NPAaKTHKH, OCHOBAaHHOI'O Ha JAMajore KyJbTyp,
CIOCOOCTBYIOIIETO OCO3HAHHIO CBOETO MECTA B TIOJIUKYJIBTYPHOM MHUPE;

COBEpIICHCTBOBAHUE  SI3BIKOBOM M  YMTATEIbCKOM  KYJIbTYpbl Kak CpeAcTBa
B3aMMOJICHCTBUS MEXKIY JHOJbMU U ITO3HAHUS MUPA;

MOHMMAaHKE CIEHU(PUKU OMOJIOTUU KaK HAYKH, OCO3HAHHA €€ Poiu B (POPMHUPOBAHUU
palMOHAJIBbHOIO HAYYHOI'O MBILUIEHHS, CO3JaHUM IIEJIOCTHOIO IPEJICTaBICHUs 00
OKpY)KaloIllleM MHpEe KaK O €IUHCTBE TNPUPOJBI, 4YelIOBEeKa M OOIIecTBa, B MO3HAHUU
IIPUPOIHBIX 3aKOHOMEPHOCTEN U PelIeHUH MPoOIeM COXpaHEHUS PUPOJHOTO PaBHOBECHS;

yOeXKIEHHOCT, B 3HAUYUMOCTH OHOJOTMH JUIS COBPEMEHHOW  IIMBHJIM3AIHU:
oOecriedeHrss HOBOTO  YPOBHS  Pa3BUTHS ~ MEIUIUHBI, CO3JaHHWE TMEPCIEKTHBHBIX
OMOTEXHOJIOTHHA, CIIOCOOHBIX PEIIaTh PECYPCHBIE MTPOOJIEMBI PA3BUTHS YEJIOBEYECTBA, TIOUCKA
MyTed BBIXOJA M3 TJIOOATBHBIX SKOJIOTMYECKHX IMPOOJIeM W oOecledeHHus Iepexoaa K
YCTOWYMBOMY PAa3BUTHUIO, DPALMOHAIBHOMY HCIIOJIb30BAHUIO TMPUPOJHBIX PECYpCOB U
(OpMUPOBAHMIO HOBBIX CTaH/IApPTOB KU3HU;

3aMHTEPECOBAHHOCTh B TOJYYEHUHM OHOJOTMYECKUX 3HAHMW B LEJISAX IOBBIILICHUS
oOmel  KynbTyphl, €CTECTBEHHO-Hay4HOW TPAMOTHOCTH, KaK COCTAaBHOM  4YacTu
(YHKIIMOHAJIBHOW IPaMOTHOCTH 00yYaromuxcs, GopMUpyeMoil IpH U3y4eHUU OHNOJIOTHH;

MMOHMMAaHHUE CYIIHOCTH METOJOB MO3HAHHUSA, UCHOJIb3YEMBIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BaTh IOJy4YaeMble 3HAHUS [JIs aHajdu3a M OOBACHEHUS SBJICHUU
OKpPY’KAIOIIEr0o MUpa U MPOUCXOASIINX B HEM HU3MEHEHUH, YMEHHE JellaTb 00OCHOBAaHHBIE
3aKJIIOYEHHS HAa OCHOBE Hay4yHbIX ()aKTOB M MMEIOIIMXCS JaHHBIX C IIEJIbI0 TOJyYEHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIbHO HMCHOJIb30BaTh OMOJOTMYECKHE 3HAHMS Ui PELICHUS
po0JIeM B peasibHbIX KU3HEHHBIX CUTYalHsIX;

OCO3HaHHE IIEHHOCTH Hay4YHOH AESITebHOCTHU, TOTOBHOCTh OCYILECTBIATH MPOEKTHYIO
1 UCCIIEZIOBATEIbCKYIO IEATEIbHOCTh HHANBUAYAIBHO U B TPYIIIIE;

TFOTOBHOCTh U CIIOCOOHOCTH K HEMPEPhIBHOMY OOpa30BaHHIO W CaMO0Opa30BaHUIO, K
AKTUBHOMY IIOJIyYEHUIO HOBBIX 3HAaHUH MO OHOJOTMM B COOTBETCTBUU C >KU3HEHHBIMU
MOTPEOHOCTSAMHU.

METAINIPEJMETHBIE PE3YJIbTATBI

MeTtanpeamMeTHble pe3yabTaThl OCBOCHHUS YUeOHOTo npeaMera «buonorusy BKIOYAIOT:
3HaYUMBIC IS (DOPMHUPOBAHHS MHPOBO33PEHHSI OOYYAIOIIUXCS MEKTUCIUTLINHAPHBIE
(MexmpenMeTHbIe) OOIeHAYYHbIE TMOHSATHS, OTPAKAOIIUE IEIOCTHOCTh HAYYHOH KapTHUHBI
MHUpa U crelu(uKy MEeTO/I0B MO3HAHUS, HCIIOIb3yEeMbIX B €CTECTBEHHBIX HayKaX (BEIIECTBO,
9HEprus, ABJICHHE, MIPOLIECC, CHCTEMa, HAyYHBINA (DAKT, MPUHIUI, TUTIOTE3a, 3aKOHOMEPHOCTD,



3aKOH, TEOpHs, HCCIENIOBaHHe, HAONIOJIEHNE, H3MEpEeHHe, OJKCIEPUMEHT H JIpYyTHue);
YHHUBEpCaIbHBIC y4eOHbIE NEeHCTBUS (TIO3HABATEIbHBIC, KOMMYHUKATUBHBIC, PETYISITHBHBIC),
obecnieunBaromue (popmupoBaHue  (GYHKIIMOHATHHOW T'PAMOTHOCTH U COIMAIBLHOM
KOMIIETEHIIMH OOYyYaroIuXCs; CHOCOOHOCTh OOYYaIOIIMXCSl HCIOJIB30BATH OCBOCHHBIC
MEXIUCIUIUTHHAPHbBIC, MEPOBO33PEHUYECKUE 3HAHUS U YHUBEpCAIbHBIE y4eOHbIC IEHCTBHS B
[I03HABATEJILHON U COLMAIbHOW ITPAKTHKE.

B pesynbrate m3yueHHs OMOJIOTMM Ha YpPOBHE CpeAHero odmero oOpa3oBaHUs y
oOyuatorerocst OyayT chopMUpOBaHbI TO3HABATEIILHBIC YHUBEPCAIbHBIC yueOHBIC IEHCTBUS,
KOMMYHHKATHUBHBIC YHUBEPCAJIbHBIC Y4YeOHBIC ICWUCTBUS, PETYIATUBHBIC YHUBEPCAIbHBIE
y4ueOHbIE AeWCTBUS, COBMECTHAS JIEATEIBHOCTb.

MerarpeaMeTHbIe Pe3yIbTaThl OCBOSHHS MPOrPaMMbI CPEeTHEro0 o0miero oopa3oBaHus
JIOJKHBI OTPAXKATh:

OgJaieHne YHUBEPCAIBLHBIMHM YYeOHBIMH NMO3HABATEIbLHBIMH AeiiCTBUSIMH:

1) 6a3oBbIe JIOrHYeCKHeE IeHCTBHS:

CaMOCTOSITENTFHO (DOPMYITUPOBATh U AKTyaIM3HPOBATH MPOOIEMYy, pacCMaTpHUBaTh €&
BCECTOPOHHE;

WCIOJB30BAaTh MPHU OCBOCHUM 3HAHWW MPHEMBI JIOTHYECKOTO MBIILICHUS (aHAIn3a,
CUHTE3a, CPaBHEHMUs, Kiaccu(ukaluu, 0O0OOLIECHMs), PACKPBIBATH CMBICI OMOJIOTHMUECKHUX
MOHATHHA (BBIACIATh HMX XapaKTepHbIC TMPU3HAKH, YCTAHABIMBATH CBSI3HM C JIPYTUMU
MOHATHUSIMU);

OTIPENIeNIATh LENU JESITeIbHOCTH, 33JaBasi MapaMeTpbl U KPUTEPUU UX JTOCTHIKCHUS,
COOTHOCHTB PE3YJIbTaThl ICATEIILHOCTH C MOCTABICHHBIMU LEJISIMU;

UCIIOJIB30BATh OMOJIOTUYECKUE TOHATHS Ui OOBSICHEHUS (PAKTOB M SIBICHHH KHBON
TIPUPOJIBI;

CTPOUTH JIOTHYECKHE PACCYXACHHS (MHIYKTUBHBIC, NIEAYKTHBHBIC, MO aHAIOTHH),
BBISBJISATH ~ 3aKOHOMEPHOCTH W TNPOTHBOPEYHS B  PAacCMATPUBACMBIX  SIBJICHHSIX,
(bopMyITHPOBATH BBIBOJIBI M 3aKIFOUYCHUS;

MPUMEHSTh CXEMHO-MO/ICTIBHBIE CPEJICTBA JUIS MPEICTABICHHS CYIIECTBEHHBIX CBSI3EH
Y OTHOIICHUH B HM3y4aeMbIX OMOJOTHUYECKHMX OOBEKTaX, a TaKKe IMPOTUBOPEUU pazHOTO
poJia, BBISBIICHHBIX B PA3JIMYHBIX HHPOPMAIIMOHHBIX UCTOYHHKAX

pa3pabarbiBaTh IIaH peIIeHUs N[poOJeMbl ¢  y4ETOM aHalM3a HMEIOIINXCS
MaTepUATbHBIX U HEMAaTEePHUATbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHBHI B JICATEILHOCTh, OLIEHHUBATH COOTBETCTBUE PE3YJIBTATOB IEIISIM,
OLIEHUBATh PHCKH MOCIIEICTBUI IeSITEIHLHOCTH,

KOOPJMHUPOBATh W BBINOJIHATH pabOTy B YCIOBHSX pPEaTbHOTO, BHUPTYaJbHOTO H
KOMOWHUPOBAaHHOTO B3aMMOICHCTBUS;

pa3BUBaATh KPEATHBHOE MBIIUICHUE TPU PEIICHUH KHU3HEHHBIX TTPOOIeM.

2) 6a30BbIe HCCIEI0BATEIbCKHE IEHCTBHS:

BJIAJIETh HABBIKAMH Y4€OHO-MCCIIENOBATEILCKOW W TPOCKTHOH JeSTEIhbHOCTH,
HaBBIKAMU pa3pemieHuss MpoOiaeM, CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEITBHOMY
MOWCKY METOJOB pEUICHHS NPAaKTUYECKUX 3a]ad, NPUMEHEHHUIO pa3IMYHBIX METOIOB
TTO3HAHUS;

WCTIOJIB30BATh PA3JIMYHBIC BHIBI JIESTSIHHOCTH TIO MOJYYCHHIO HOBOTO 3HAHUS, €T0
WHTEPIPETAINH, TPEOOPa30BAHUIO U TIPUMEHEHHUIO B yIEOHBIX CUTYAIHSIX, B TOM YHCJIE TIPU
CO3JIaHUH YYEOHBIX M COIIMAIBHBIX IPOCKTOB;

dbopMupOBaTh HAyYHBI THUIN MBIIUICHUS, BJIAJIETh HAYYHOM TEPMHHOJOTUECH,
KITFOUEBBIMH ITOHSATUSIMHU H METOJ/IaAMU;

CTaBUTH U (OPMYIUPOBATH COOCTBEHHBIE 3a7a4d B 00pa30BaTEIIbHON JEATEIHLHOCTH U
KU3HEHHBIX CUTYaIHsIX;



BBISIBIISITh NTPUYMHHO-CJIC/ICTBEHHbBIE CBSI3M M aKTyaJM3UpOBAaTh 3a/ady, BBIIBUTATh
TUNOTE3y €€ peIleHUs,, HaXOJUTh apryMEHTHl AJsl JI0KA3aTelIbCTBA CBOMX YTBEPXKICHHIA,
3aJaBaTh MapaMeTPbl U KPUTEPUU PEIICHUS;

aHAJM3UPOBATh IMOJYYCHHBIE B XOJI€ PEIICHHs 3aJaud pe3yJabTaTbl, KPUTUYECKH
OLIEHUBATh UX JJOCTOBEPHOCTbH, IPOrHO3UPOBATH U3MEHEHHE B HOBBIX YCIOBUSX;

JaBaTh OLIEHKY HOBBIM CHTYallUsIM, OLICHUBATh PUOOPETEHHBIH OMBIT;

OCYIIECTBIIATH II€JICHAIIPABICHHBII IMMOUCK TMEPEeHOCca CPEJCTB M CIIOCOOOB JCHCTBHS B
npoecCHoHABHYIO CPeny;

yMETh TEPEHOCHTh 3HAaHUS B T[I03HABATEIbHYI0 M MPAKTHYECKyI0 00JacTu
KHU3HENIEATSITbHOCTH;

YMETh HHTEIPUPOBATh 3HAHUS M3 Pa3HBIX NMPEIMETHBIX 001acTeil;

BBIJIBUTaTh HOBBIC MJICH, IMpeJiaraTb OPUTHHAIBHBIC MOIXOJbl M PEIICHUS, CTaBUThH
poOJIEMBI U 33]1a9H, JIOITYCKAIOIINE aJTbTePHATUBHBIC PELICHHUS.

3) padora ¢ unopmaunmeii:

OPHEHTUPOBATHCS B PA3IMYHBIX HCTOYHHKAX MHPOPMALIUH (TEKCTE Y4eOHOTr0 mocoous,
HAYYHO-TIONYJISIPHOW ~ JUTEparype,  OHOJOTMYECKHX  CIIOBapsAX W CHPABOYHHKAX,
KOMIIBIOTEPHBIX 0a3ax MaHHbBIX, B MHTepHeTe), aHanu3upoBaTh HMH()OPMAIMIO PAa3IUYHBIX
BUJIOB H (OpPM TMpPENCTABICHHS, KPUTHYECKH OICHWBATh €€ JOCTOBEPHOCTb H
HETMPOTUBOPEYHBOCTb;

(GbopMyIHpOBaTH 3aMpPOCHl U MPUMEHATh PA3JIMYHBIE METOJBI MPH TOMCKE U 0TOOpe
Oouosornyeckoil napopMay, HeOOXOMMOM JIJIsl BEITTIOTHEHUS YIeOHBIX 3a/1a4;

pHUOOPETATH OIBIT UCTIONB30BaHUS HH(POPMAITMOHHO-KOMMYHHKATHBHBIX TEXHOJIOTHH,
COBEPIIECHCTBOBATh KYJIBTYPY aKTUBHOTO MCIIOJIB30BAHMUS PA3IMUHBIX IIOMCKOBBIX CHCTEM;

CaMOCTOSITENTFHO BBIOMPATh ONTHMAJIBHYIO (OPMY TPEACTABICHUS OWOIOTHYECKOM
nHpopManuu (cxemsl, rpaduKu, TUarpaMMsbl, TaOJIHIIBI, PUCYHKH U APYToe);

WCIIOJIb30BaTh HAy4YHBIH S3bIK B KAa4€CTBE CpeICTBa IMpH padboTe ¢ OHOJOTMYECcKOn
nHbOpMaNHe: TPUMEHITh XUMUYECKHE, GPU3NIECKAE U MATEMAaTHIEeCKAE 3HAKH U CHMBOJIBI,
dbopmynel, abOpeBHATYypy, HOMEHKJIATYpy, HCIOJIb30BaTh M MPeoOpa3OBbIBATH 3HAKOBO-
CHUMBOJIMYECKUE CPEICTBA HATJIATHOCTH;

BJIQJIETh HAaBBIKAMH DACMO3HABAHUS W 3aIIUTHl WHPOpManuu, HHPOPMAITMOHHON
0€30MacCHOCTH JTUYHOCTH.

OgJiaienne YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH el CTBUSIMU:

1) oOmenmne:

OCYIIECTBIISITh KOMMYHHKAIIMA BO BCEeX cdepax >KW3HU, aKTHBHO Yy4YacTBOBATh B
JMaJIoTe WM JHUCKYCCHUHM IO CYLIECTBY OOCYyXJIaeMoil Tembl (YMEHHE 3aJaBaTh BOIPOCHI,
BBICKa3bIBaTh CY)KJICHHS OTHOCHTEJIBHO BBIMOJHEHUS IpeIiaraéMoi 3aJadd, YYHUTBHIBATh
WHTEPECHI M COTJIACOBAHHOCTh TO3HUIINH IPYTUX YIACTHUKOB JHAJIOTa WIH JUCKYCCHH);

pacrio3HaBaTh HeBepOalbHBIE CPEICTBA OOIICHUS, TIOHUMATh 3HAYCHHE COIMATBbHBIX
3HAaKOB, TPEINOCHUIOK BO3HUKHOBEHHSI KOH(MIMKTHBIX CHUTYyallMii, YMETh CMSATYaTh
KOH(INKTHI U BECTH TIEPETOBOPHI;

BJIAJIETh PA3TUYHBIMU CITIOCOOaMU OOIICHUS M B3aMMOJACHUCTBUS, IOHUMATh HAMEPEHUS
IPYTUX JIOACH, TPOSIBISATh YBAXHUTEIHHOE OTHOIICHHE K COOECeNHWKY W B KOPPEKTHOU
dhopme GopMyTHPOBATH CBOM BO3PAKECHHS;

Pa3BEPHYTO W JIOTUYHO M3JIAraTh CBOIO TOYKY 3PEHUS C MCIIOJB30BAaHHEM SI3BIKOBBIX
CPEICTB.

2) COBMeCTHAsI 1eSITeJIbHOCTD:

MOHMMAaTh M WCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHAWBUAYAILHOW pabOTHI
MPU PEIICHUH OWOJOTUYECKON MpoOJeMbl, 0OOCHOBBIBATHh HEOOXOAMMOCTh MPUMEHEHUS
IPYNMIOBBIX (POPM B3aUMOIEHCTBUS IIPU PEIIEHNN YUeOHOH 3a71auu;

BBIOMPATh TEMAaTHKy ¥ METOJI COBMECTHBIX JCUCTBUH ¢ YIETOM OOMIMX MHTEPECOB U
BO3MOYKHOCTEH KaXJ10TO 4jieHa KOJUIEKTHBA;



IIPUHUMATH LEJIM COBMECTHOM IEATEIbHOCTH, OPraHU30BbIBATH U KOOPAMHHMPOBATH
JEUCTBUA MO €€ JOCTUKECHMIO: COCTABJATH IUIAH JICWCTBUM, PACIpPENENATh POJIU C YUETOM
MHEHHI y4aCTHUKOB, 00CYKIaTh PE3yJIbTaThl COBMECTHOH paboThI;

OLICHMBATh KA4yeCTBO CBOEr0 BKJIAJa M KaXJIOr0 y4YyaCTHHMKAa KOMaHIbl B 0OLIUil
pe3yabTaT Mo pa3paboTaHHBIM KPUTEPHSIM;

IIpeiaraTb HOBBIE IIPOEKTHI, OLIEHUBATh UJIEU C NO3UIMH HOBU3HBI, OPUTMHAIBHOCTH,
MPAaKTUYECKOW 3HAYUMOCTH;

OCYLIECTBJIATh IIO3UTHUBHOE CTPATETMYECKOE IIOBEACHUE B PAa3JIMUHBIX CUTYaLHUsX,
IPOSIBJISITH TBOPUECTBO U BOOOpaKEHHE, ObITh HMHUIIMATUBHBIM.

OgyajeHne YHMBEPCAJIBHBIMHU PeryJsiTUHBHBIMU AeiiCTBUAMM:

1) camoopranmu3amnus:

UCIOJIb30BaTh OMOJIOTUYECKUE 3HAHMS JUIS BBIIBICHUS NMPOOIEM M HMX pEIICHUS B
KU3HEHHBIX U YY€OHBIX CUTYalUsX;

BBIOMPATh HAa OCHOBE OMOJOTMYECKUX 3HAHUH IIETICBBIC M CMBICIIOBBIC YCTAaHOBKH B
CBOMX JEHCTBHSAX M IIOCTYIIKax II0 OTHOLIEHHMIO K JKMBOM INPUPOJE, CBOEMY 310POBBIO H
310POBBIO OKPYKAOIINX;

CaMOCTOATENIBHO  OCYIIECTBJIATh  ITO3HABATEIIBHYIO  JCSATENBHOCTb,  BBISABIATH
mpoOJIeMbl, CTaBUTh W  (QOPMYIUPOBATH COOCTBEHHBIC 3aqaud B 00pa3oBaTEIIbHOM
JESTEIbHOCTH U KU3HEHHBIX CUTYalUsIX;

CaMOCTOSITEJIbHO COCTaBIISATh IUIAH pEIIEHUs MpoOJeMbl € YYETOM HMMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U TIPEIITOYTSHUIA;

JlaBaTh OLEHKY HOBBIM CUTYaIlUsIM;

paciupsaTh paMKH y4eOHOTro MpeAMETa Ha OCHOBE JIMYHBIX NPEANIOYTEHUN;

JieJlaTh OCO3HAHHBIA BBIOOp, apryMeHTUpPOBaTh €ro, OpaTh OTBETCTBEHHOCTb 32
peuieHue;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

CrocoOCcTBOBaTh (OPMUPOBAHUIO U MPOSIBICHUIO HIMPOKON 3SPYAMLMH B Pa3HBIX
o0yacTax 3HaHUH, IOCTOSHHO MOBBIIIATH CBOI 00pa30BaTeNbHBIN U KYJIbTYPHBIH YPOBEHD.

2) CAMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CHUTYallUsIM, BHOCUTh KOPPEKTUBBI B JAESTEIBbHOCTD, OLIEHUBAThH
COOTBETCTBHUE PE3YJbTATOB LIEISIM;

BJIJIETh HAaBbIKAMU IIO3HABATENIbHON pe(JIeKcuu Kak OCO3HAHMSI COBEPIIAEMBIX
JNEUCTBUA M MBICIUTEIBHBIX IIPOLECCOB, UX pPE3YyJIbTaTOB M OCHOBAaHUMW, HCIIOJIb30BATH
npuémbl pediiekcrn Jis OLIEHKH CUTYyalllH, BHIOOpAa BEPHOTO PEIICHHUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEIICHUS 110 UX CHIKEHUIO;

MIPUHUMATh MOTHBBI U apTYMEHTHI IPYTUX IIPU aHAIHU3€E PE3yIbTaTOB AEATEIbHOCTH;

3) npuHsATHE CeOs U IPYTHUX:

MIPUHUMATD ce0sl, TOHMUMasi CBOM HEJOCTATKU U IOCTOMHCTBA;

MPUHUMATh MOTHBBI U @pTYMEHTHI IPYTHX IIPU aHAINU3€E PE3yJIbTaTOB AEATEIbHOCTH;

MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIUOKU;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3UIUH JIPYrOro YesIoBeKa.

INPEAMETHBIE PE3YJIBTATbBI

[IpenMeTHbIE pe3yabTaThl OCBOSHHS co/lep)kaHus yuyeOHoro npeamera «buonorus» Ha
YIIIyOJIEHHOM ypOBHE OPHEHTHPOBAHBI Ha oOecrmedeHne nporIbHOrO 00ydeHUS
oOyuatomuxcst ononorud. OHU BKIIIOYAIOT: crienupuyeckue A OMOJIOTUN HayyHbIe 3HAHMUS,
YMEHHSI U CHOCOOBI JEUCTBUN MO OCBOEHHUIO, MHTEPIPETALUU U MPeoOpa30BaHUIO 3HAHUM,
BUJBI JIEATEIBHOCTH IO TOJYYEHUIO HOBBIX 3HAHUM M WX NPUMEHEHHIO B PA3INYHBIX
yueOHBIX, a TakKe€ B peAIbHbIX JKU3HEHHbIX cHUTyanusx. [IpeaMeTHble pe3ynbTaThbl
IIPEICTABICHBI 110 TOJaM U3y4EHHUS.



[IpenMeTrHble pe3yabTaThl OCBOEHMsI yueOHoro mpeamera «buonorus» B 10 kKnacce
JOJKHBI OTpaXkaTh:

c(OPMHPOBAHHOCTH 3HAHUI O MeCTe U POJIM OUOJIOTUHU B CHCTEME €CTECTBEHHBIX HAYK,
B (DOPMUPOBAHUH €CTECTBCHHO-HAYYHOW KapTHHBI MHpPA, B TIO3HAHUH 3aKOHOB MPUPOJIBLI U
pemieHnH TMpoOJIeM PALMOHATIBHOTO MPUPOAONOIB30BAHUSA, O BKIJIAJEC POCCUHUCKUX U
3apy0eKHBIX YIEHBIX B PA3BUTHE OMOJIOTHUH;

BJIaJICHHE CUCTEMOI OMOJIOTHYECKUX 3HAHHI, KOTOPAas BKJIIOYAET: OCHOBOIOJIAraroIIne
OMOJIOTUYECKHE TEPMHUHBI U TOHATUS (KU3HB, KIETKA, OPraHu3M, MeTaboJIi3M, TOMEeocTas,
CaMOpPEryJIALMs, CaMOBOCIPOU3BEJIEHUE, HACIEICTBEHHOCTh, HW3MEHUYUBOCTb, pOCT U
pa3Butue), Ouonormdeckue Teopuu (kierounas teopust T. IlBamma, M. Ilneiinena, P.
Bupxosa, xpomocomuas Teopust HacineAacTBeHHOCTH T. Moprauna), yuenus (H. U. BaBunosa —
0 IEHTpPaxX MHOrooOpa3us W TPOUCXOXKICHUS KYJIbTypHBIX pPACTEHUH), 3aKOHBI
(emnHOOOpa3Wsi MOTOMKOB TIEPBOTO  IOKOJICHWS, PACHICIUICHUS, YHCTOTHI — TaMeT,
HE3aBUCUMOro HacienoBanus ['. Menpaens, roMoJOTMYEeCKUX pAIOB B HACIEACTBEHHOM
n3menuuBoctu H. 1. BaBuiosa), npuHIUNIBI (KOMILIEMEHTAPHOCTH);

BJIAJICHUE OCHOBHBIMH METOJAaMH HAy4YHOTO TIO3HAHUS, HCIOJIb3yEeMBIX B
OMOJIOTUYECKUX HCCIEIOBAaHUAX XHUBBIX OOBEKTOB (ONMHMCaHHWE, W3MEpEeHue, HaOIIo/eHHeE,
9KCIIEPUMEHT);

YMEHHUE BBIJCISTH CYIIECTBEHHBIC MPU3HAKU: BUPYCOB, KJIETOK MTPOKAPHUOT U FYKAPHUOT,
OJIHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM 4Yucjie OakTepuii, rpuoOoOB,
pacTeHui, KUBOTHBIX M 4YEJIOBEKa, CTPOCHMUSI OPraHOB M CHUCTEM OpPraHOB paCTEHUH,
JKUBOTHBIX, 4YEJIOBEKA, IPOILIECCOB >KU3HEACATEIHHOCTH, MPOTEKAIOIMIUX B OpTraHU3Max
pacTeHMiA, JKUBOTHBIX M UYEJIOBEKa, OWOJIOTMYECKUX TIPOIECCOB: OOMCHA BEIIECTB
(MeTabonu3M), MpeBpaIleHUs YHEPTHH, OPOKEHHUsS, aBTOTPO(HOTO M FEeTePOTPOPHOTO TUIIOB
nuTaHus, (OTOCHHTE3a M XEMOCHHTE3a, MHTO03a, MEH03a, TaMeToreHesa, IMOpHoreHesa,
MOCTAMOPUOHATILHOTO PAa3BUTHSI, PA3MHOXKEHMS, WHAMBUAYAJIHLHOTO PAa3BUTHS OpraHU3Ma
(oHTOTEHE3a), B3AaMMOICHCTBHS T€HOB, TE€TEPO3HCA, HCKYCCTBEHHOTO 0TOO0PA;

yMEHHUE YCTaHaBJIMBATh B3aUMOCBS3U MEXKTY OpPraHOUIaMU KJIETKH U UX (YHKIIUIMH,
CTPOCHHUEM KIIETOK pPa3HbIX TKaHEW W WX (YHKIUSIMH, MEXKIYy OpraHaMH U CHUCTEMaMU
OpraHOB y PACTEHUH, )KUBOTHBIX U YeJIOBEKA M X (DYHKIIUSIMU, MEXIY CHCTEMaMH OPTaHOB U
ux QYHKOUSIMH, MEXIy JTanamMud oOMeHa BeIIeCTB, JTamamMd KJIETOYHOrO IHMKJIa |
KU3HEHHBIX IIMKJIIOB OPTaHU3MOB, JTanaMd SMOPHOHAILHOTO Pa3BUTHS, TEHOTHIIOM H
¢denotunom, GeHoTUNoM 1 (GakToOpaMu Cpeibl OOUTAHUS;

YMEHHUE BBISIBIIATH OTJIMUUTEIbHBIE MPU3HAKU KUBBIX CUCTEM, B TOM UYHCJIE PACTCHUH,
YKUBOTHBIX U YEJIOBEKA;

yMEHHE UCIIOJIb30BATh COOTBETCTBYIOIIUE apryMEHTHI, OMOJIOTUYECKYIO
TEPMHUHOJIOTHI0O W CHMBOJIMKY JUISI JOKa3aTelIbCTBa pOJICTBA OpPraHU3MOB pa3HBIX
CUCTEMATHUYECKUX TPYIIII;

yMEHHE peliaTh OMOJIOTMYECKHE 3a/1aud, BBISIBISATH MPUUYWHHO-CICICTBEHHBIC CBS3U
MEXIy HCCIeNyeMbIMU OWOJIOTHYECKUMH TPOILIECCAMU M SIBIICHUSIMH, JENaTh BBIBOJBI U
MMPOTHO3bI HA OCHOBAHHH TOJYyYEHHBIX PE3y/IhbTaTOB;

YMEHHE BBINOIHSTH JIa0OpaTOPHBIE U MPAaKTUYECKUE padOThl, COOMI0AATh MpaBuia Ipu
pabote ¢ yaeOHBIM U JIa0OpaTOPHBIM 00OPYIOBAHHEM;

YMEHHE BBIJIBUTATh THUIIOTE3bI, MPOBEPATh HMX OSKCIEPUMEHTAIHHBIMH CPEJCTBAMH,
dbopMynupys 1enb HCCIEeNOBAaHUS, aHAJIM3UPOBAaTh IOJyYEHHBbIE pE3yJbTaThl M J€NaTh
BBIBOJIBI;

yYMEHHE y4acTBOBATh B yUe€OHO-HCCIICIOBATEILCKON pabOTe MO OMOIOTHH, SKOJIOTUU 1
MEIUIINHE, TTPOBOIMMON Ha 0a3e MIKOJbHBIX HAYYHBIX OOIIECTB, U MyOJIHMYHO MPEICTABIIATH
MOJTyYEHHBIC PE3YyIbTaThl HA YICHUYECKUX KOH(DEPEHITNAX;



YMEHHUE OLEHHBATh STHUYECKUE AacleKThl COBPEMEHHBIX HMCCIEJOBaHUMN B 001acTH
OMOJIOTUU ¥ MEIUIUHBI (KIOHHUPOBAHUE, MCKYCCTBEHHOE OIUIOJOTBOPEHHE, HANpaBIECHHOE
M3MEHEHNE T€HOMA U CO3/JaHUE TPAaHCTEHHBIX OPTaHU3MOB);

YMEHHE  OCYILECTBIIATh OCO3HAHHBIM  BBIOOp  Oyaymed  npodeccHoHaIbHON
JESTeIbHOCTH B 00JIACTH OMOJIOTHH, MEAMLIMHBI, OMOTEXHOJIOTHH, BETEpUHAPUH, CEIBCKOTO
XO3SCTBA, MHUIIEBOH  NPOMBINUIEHHOCTH,  YIJIyOJsATh  TO3HABaTEeNbHBIA  HHTEpEC,
HANpaBJICHHBI HAa OCO3HAHHBIN BBIOOP COOTBETCTBYIOMIEH NPOGECCHH M TMPOJOJDKEHUE
OMO0JIOTNYEeCKOTO 00pa30BaHUsl B OPraHU3AIMIX CPEIHEr0 MPOPEeCCHOHATHHOTO U BBICIIETO
oOpa3oBaHUs.

[IpeamerHbie pe3ynbTaThl OCBOCHMs yueOHoro mpeamera «buonorusi» B 11 kKnacce
JOJKHBI OTPaKaTh:

c(OPMHPOBAHHOCT 3HAHUI O MeCTE M POJIU OMOJIOTHH B CUCTEME €CTECTBEHHBIX HaYK,
B ()OPMHPOBAHUHU COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MUPA, B TIO3HAHUH 3aKOHOB
MPUPOBI U PELICHUH 3KOJOTUYECKUX MTPOOJIEM UEIOBEUYECTBA, a TAK)KE B PEIIEHUH BOIIPOCOB
paIMOHATFHOTO TPHPOJIONIONIB30BAaHMs, U B (OPMHUPOBAHUHU LEHHOCTHOTO OTHOIIEHHS K
Mpupojie, OOIIECTBY, YEIOBEKY, O BKJIAJE POCCHICKUX U 3apyOeKHBIX yUEHBIX-OMOJIOTOB B
pa3BHUTHE OMOJIOTHH;

YMEHHUE BJIAJCTh CUCTEMOW OMOJIOTMYECKHX 3HAHWU, KOTOpAsi BKIIFOYAECT ONPEICICHUS
U MOHMMaHHUE CYIIHOCTH OCHOBOIIOJAraloluX OMOJIOrMYE€CKMX TEPMUHOB U MOHATUHM (BHI,
sKkocucTema, Ouocdepa), Ouonormueckue Tteopun (dBomronnoHHas Teopus Y. JlapBuHa,
CUHTETHYeCKas Teopus 3Bojitonnn), yueHus: (A. H. CeBepiioBa — 0 myTaX W HaIpaBICHUSIX
sBomtonuu, B.W. Bepnanckoro — o Ouocdepe), 3aKoHBI (Fr€HETUYECKOTo paBHOBecus J[xk.
Xapau u B. BaitnOepra, 3aponpieBoro cxoacrsa K. M. bapa), npasuna (Munumyma lO.
JIubuxa, HSKOJIOTUYECKOH MUpaMUABl SHEPruM), TUMoTe3bl (rumore3a «vmpa PHK» V.
I'anGepra);

YMEHHE BIAJETh OCHOBHBIMM METOJAMHU HAay4YHOIO MO3HAHUS, HCIOIb3YEMbIMH B
OMOJIOTMYECKUX MCCIEIOBAHUSAX KHMBBIX OOBEKTOB U 3KOCHUCTEM (ONMMCaHUE, HU3MEpPEHUE,
Ha0JIt0/IeHNE, SKCIIEPUMEHT), CIIOCOOAMHU BBISIBJICHUS U OLIEHKH aHTPOIIOT€HHBIX M3MEHEHUI
B IIPUPOJIE;

YMEHHE BBIIEIATh CYIIECTBEHHbIE NPU3HAKHU: BHUJIOB, OMOT€OlIEHO30B, SKOCUCTEM U
onocdepsl, CTAOWIM3UPYIONIETO, ABUXKYIIETO M Pa3pbIBAIOIIETO €CTECTBEHHOrO oTOO0pa,
QJJIONIATPUYECKOTO0 U CHUMIIATPUYECKOI0 BHI000pa30BaHMsl, BIMSHMS JBIKYILIUX CHII
9BOJIIOLIMM HAa T€HO(OH] MOMYJISILINY, MPUCIIOCOOIEHHOCTH OPraHU3MOB K cpefie oOuTaHus,
Yyepe[oBaHMsI HaIpaBJIEHUH HBOJIIOLMH, KPYrOoBOpOTa BELIECTB M IOTOKa JSHEPruu B
9KOCUCTEMAX;

YMEHHE YCTaHABJIMBATh B3aUMOCBSI3U MEXIYy IPOLIECCAMU 3BOJIOLUH, ABMKYILIUMU
CHJIaM{ aHTPOIIOTe€He3a, KOMIOHEHTaMHU Pa3IMYHBIX IKOCUCTEM U MIPUCTIOCOOIEHUSIMU K HUM
OpPraHHU3MOB;

YMEHHE BBISBIATH OTJIWYUTEIbHBIE MPU3HAKU KUBBIX CUCTEM, MPHUCIOCOOIEHHOCTH
BHJIOB K cpene oOWTaHus, aOMOTHYECKUX U OMOTHMYECKUX KOMIIOHEHTOB JKOCHCTEM,
B3alMOCBS3€il OPraHU3MOB B COOOIECTBAX, AHTPOIOT€HHBIX HM3MEHEHHH B IKOCHCTEMAax
CBOCH MECTHOCTH,

yMEHHE HCIOJIb30BATh COOTBETCTBYIOIIME apryMEeHTHI, OMOJIOTMYECKYIO
TEPMHUHOJIOTHI0O U CHMBOJIMKY JUIS JOKa3aTelbCTBa pOJICTBA OPraHU3MOB pa3HBIX
CUCTEMAaTUYEeCKUX TPYII, B3aUMOCBSA3M OPraHU3MOB U CpelIbl OOWTaHUS, E€IUHCTBA
YeJI0BEYECKUX pPac, HEOOXOAMMOCTH COXpPaHEHHsI MHOTOOOpa3usi BHAOB M JKOCHUCTEM Kak
YCIIOBUS COCYIIIECTBOBAHUS IPUPO/IbI U YETIOBEUECTBA;

yMEHHE peliaTh OMOJIOTMYECKUE 3a/ladyM, BBISIBIATH MPUYMHHO-CIEICTBEHHBIE CBS3U
MEXIYy HCCIEeIyeMbIMU OHOJIOTUYECKUMHU MpOLeccaMd U SIBJICHUSMH, AeNaTh BBIBOJIBI U
MIPOTHO3bI HA OCHOBAHMH IOJIYYE€HHBIX PE3yJIbTaTOB;



YMEHHUE BBINIOJHATH JIA00OPATOPHBIE U MPAaKTUYECKHE paboThl, COOMIOAATh MpaBUiIa MpU
paboTe ¢ y4eOHBIM U JTa00paTOPHBIM 000PYIOBAHHEM;

YMCHHC BbBIABUTATh THUIIOTC3bI, IMPOBEPATH HUX OSKCICPUMCHTAJIBHBIMHU CPCACTBAMU,
(bOpMy.Hpr;I oCJIb HMCCICAOBAHUA, AHAJIU3HUPOBATHL IOJIYYCHHBIC PC3YJbTAaTbl W ACJIATh
BBIBOJBI,

YMEHHUE y4acTBOBaTh B Y4EOHO-MCCIIEIOBATENBCKON paboTe 0 OMOIOTHH, SKOJIOTUU U
MeIULMHE, TPOBOIMMOM Ha 0a3e MIKOJIBHBIX HAYYHBIX OOIIECTB, U MyOJIMYHO MPEACTABIATH
MOJTyYeHHBIE PE3yJIbTAaThl HA YIEHUYECKUX KOH(EPEHIUX;

YMCHHUC OLCHHUBATL THUIIOTC3bBI U TCOPHUHU O IMMPOUCXOKACHHUU XKU3HHU, YCIOBCKA U
YCIIOBCYCCKUX pacC, O NpHUYHNHAX, IMMOCICACTBUAX U crocobax npeaoTBpalICHHUA I‘HOGaJIBHBIX
W3MEHEeHul B buocdepe;

YMEHHE  OCYILECTBJIATh OCO3HAHHBIA  BBIOOp Oynymieil  mpodeccrnoHambHOR
NESATEILHOCTH B 00JIaCTH  OMOJIOTMH, DSKOJIOTMH, IMPUPOJIOINOJIb30BAHUSA, MEIUIIUHBI,
6I/IOTGXHOJ'IOFI/II/I, IICUXOJIOI'UuH, BCTCPUHAPUH, CCJIBCKOT'O XOSﬂﬁCTBa, HI/IHICBOﬁ
MIPOMBIIIIICHHOCTH, YIUIYOJSTh MO3HABATEIbHBIM MHTEPEC, HAIPABJICHHBIA HA OCO3HAHHBIM
BBEIOOP COOTBETCTBYIOIIEH MPOPECCHH W IMPOJOJIKCHHE OHMOJIOTHYEeCKOro 0o0pa3oBaHUs B
OpTaHU3aIMIX CpEIHETo npogecCHOHATBHOTO U BBICIIETO o0Opa3oBaHusl.



TEMATHYECKOE INTAHUPOBAHHUE

10 KUIACC
No HauMeHoBaHue KoanuecTBo 4acoB
DJIeKTpOHHbIe (LM (pPOBbIe)
n/ pa3iesioB U TeM KoHnTpoJbHbie IIpakTHYeckue
Bcero o0pa3oBaTe/bHbIE PeCypChl
n nporpaMmMbl padoThbI padoTbI
1 buonorus kak Hayka 1
5 JKuBble cucTeMsl U UX 5
U3Yy4YEHHE
3 buosorus knerku 2 0.5
XuMHu4deckas
4 10 1
OpraHu3alys KIETKU
5 Crpoenue u pyHKIIUH 8 )
KJIETKU
OOmMeH BelecTB U
6 MpeBpaICHUE DHEPTUHU 9 1
B KJIIETKE
Hacnencreennas
7 uHbopManus u 9 0.5
peann3anus €€ B KIETKE
JKU3HEeHHBIN TUKIT
8 6 1
KJIETKH
Crtpoenue 1 pyHKIMU
9 17 1.5
OpPraHHU3MOB
10 Pa3mHoxkenue u 8 1.5




pa3BHUTHE OPTAHU3MOB
['eneruka — Hayka o
1 HACJICJICTBEHHOCTH U 5 05
W3MEHUYUBOCTH
OpPraHHU3MOB
12 3aKOHOMEPHOCTH 10 1
HACJICJICTBEHHOCTH
13 3aKOHOMEPHOCTH 5 )
W3MEHUYUBOCTH
14 ['eneTnka yeaoBeka 3 05
15 Cenexuusi OpraHu3MoB 1
buortexnonorus u
16 CHUHTETHUYECKAs 4
Oounosorust
17 PesepBHOE Bpems 1
OBIIEE KOJIMYECTBO
102 13

YACOB I10 ITPOTPAMME




11 KUIIACC

Ne
n/
n

HaunumenoBanue
pa3jaesioB U TeM
NMPOrpaMMbI

KoaudecTBO 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoThI

JuiekTpoHHbIE (HUGPOBDbIE)
o0pa3oBaTe/ibHbIE PeCypPChI

3apoxACHUE U pa3BUTHE
3BOJIFOLIMOHHBIX
MPEJICTABICHUN B
OHoIoTHH

MuKpo3BOIOIUS U €€
pe3yJIbTaThI

14

Maxkpo3Botorus u eé
pe3yabTaThl

[Ipoucxoxaenue u
pa3BUTHE KU3HU HA
3emie

15

1.5

[Ipoucxoxnenue
YEJI0BEKa —
aHTPOIIOI€HES

10

DKOJIOTHsl — HayKa O
B3aUMOOTHOIICHUAX
OpraHu3MOB U
HaJIOpraHU3MEHHBIX
CUCTEM C OKpYXKarolen
cpenoiu

0.5

OpranusMmsl 1 cpena

1.5




YACOB I10 ITPOTPAMME

obuTanus
OKOJIOTHUS BUIOB U
8 B 9 0.5
TIOTTYJISIITII
DKoJI0TUsg COOOIECTB.
9 DKOJIOTUYECKUE 12 0.5
CUCTEMBI
10 buocdepa — rmobanpHas 5
3KOCHUCTEMA
11 YejoBek u 6
OKpYy’Karolas cpena
12 PesepBHoe Bpems 8
OBILIEE KOJIMYECTBO
102 7.5







INOYPOYHOE IIVTAHUPOBAHUE

10 KUIACC

Ne
n/
n

Tema ypoka

KoanuecTBo 4acoB

KonrpoJububie
Bcero P
padoThI

IIpakTHYeckue
padoThI

Jlara
U3ydeHust

JIeKTPOHHbIE
uudgposbie
oOpa3oBaTeJibHbIE

pecypchl

buonorus kak KOMIJIEKCHAas
HayKa U KaK 49acCTb
COBPEMCHHOTI'O O6H.[€CTBa

JKuBbIE CUCTEMEI U UX
CBOMCTBA

YpoBHEBas opraHusanus
JKHUBBIX CUCTEM

Hcropust OTKpBITUS U
W3Yy4YEHUS KIIETKHU.
Kiterounas reopus

Meroasl MOJIEKYJIIPHON U
KJIETOYHOU OMOJIOTHH.
[TpakTrueckas pabora
«3yueHne meTon0B
KJIETOYHOM OHoioruu
(xpomarorpadus,
aneKkTpodopes,
muddepeHIansHoe
ueHtpudyruposanue, [TLP)»

0.5




XMMHYECKUH COCTaAB KJIIETKU

MuHepasbHbIC BEIIeCTBA
KJIETKH, UX OHOJIOrnYecKas
pOIb

Opranuyeckue BelecTBa
KJIETKH — OCJIKH.
JlaGopaTtopHnast pabota
«O06Hapyx)eHHe OETTKOB ¢
MOMOIIbIO Ka4ECTBEHHBIX
peaKuuii»

0.5

CgoiicTBa, K1accupUKAIMS U
byHKIIMMU OEITKOB

10

OpFaHI/IquKHe BCIICCTBA
KJICTKU — YIJICBOABI

11

OpFaHI/I‘ICCKHe BCIICCTBA
KJIICTKHU — JIMIIMBI

12

HyxienHOBBIE KHCIIOTHI.
JHK u PHK. JIa6oparopHast
pabota «VccnenoBanue
HYKJIEMHOBBIX KUCIIOT,
BBIJICJIEHHBIX U3 KJIETOK
Pa3IMYHBIX OPTaHU3MOBY

0.5

13

Crpoenue u pynkuun ATO.
HApyrue
HYKJIe03uATpuochaTsl
(HT®D)




14

CexBennpoBanue [JHK.
MeToabl TEHOMUKH,
TPAHCKPUIITOMUKH,
MIPOTEOMUKHU

15

Merozsl CTpyKTypHOHR
Ounonorun

16

Tunel KIETOK.
IIpokapuoTnueckas KieTka

17

CrpoeHue 3ykapruOTHUECKOM
kietku. [Ipakruyeckas
pabora «3yueHnue cBONCTB
KJIETOYHOU MEMOpaHbI»

0.5

18

[ToBepxHOCTHBIN anmapar
KJIETKH

19

OnHomeMOpaHHBIE
OpraHoU/bl KJIETKH.
[TpakTnyeckas padora
«3y4yeHue nBUKEHUS
LATOIUIA3MBbI B
PACTUTENBHBIX KIETKaX»

0.5

20

[ToryaBTOHOMHBIE
OpFaHOI/IHBI KIICTKHU.
MI/ITOXOHHpI/II/I, IIJIaCTUABI.
JlaGopaTtopHnast pabota
«HccnenoBanne miIa3zMoim3a
U JICTIJIa3MOJIN3a B

0.5




PaCTUTCIIBHBIX KJICTKAX»

21

HememOpanHbie opraHou/ b1
KJIETKH

22

Ctpoenue u GyHKIMH s1Ipa

23

CpaBHUTENIbHAS
XapaKTEPUCTHKA KIIETOK
sykapuot. JlabopaTopHas
pabota «/3y4eHue cTpoeHuUsI
KJICTOK Pa3IUYHBIX
OpPraHUu3MOB»

0.5

24

AccumMuianusg u
JTUCCUMUIIALINSA — JBE
CTOPOHBI MeTa0O0NIM3Ma.
Tunsl oOMeHa BeIecTs.
JlaGopaTtopHnast pabota
«M3y4yeHne kaTaTuTHIeCKON
AKTUBHOCTH (pepMEHTOB (Ha
pUMepe aMHUJIa3bl WIN
KaTaja3bl)»

25

DepMEHTaTUBHBIN XapaKTep
peaKkuuii KJIETOYHOTO
MeTaboIr3Ma.
JlaGopartopHas paboTa
«M3yuenune
(bepMEeHTaTUBHOTO
pacIleIUIeHHs] IEPOKCUIa
BOJZIOPO/IA B PACTUTEIIBHBIX U

0.5




JKHUBOTHBIX KJIICTKaXx»

26

benku-akTuBaTOpsl M OENIKU-
MHTHOUTOPBI

27

ABTOTpOdHBII THII OOMEHa
BEIIIECTB

28

dorocunTes

29

XemocunTes. JlabopatopHas
pabora «CpaBHeHUE
mpoiieccoB (PoTocuHTE3a U
XEMOCHHTE3a»

0.5

30

AHa’poOHBIC OPTaHU3MBI.
Bunsr 6posxenHws.
JlaGopaTtopHnast pabota
«CpaBHEHHE ITPOLIECCOB
OpO’KEHMSI U JABIXaHUS»

31

AspOoOHBIE OPraHU3MBI.
OTanbl SHEPreTHIECKOro
obMeHa

32

OHeprus MeMOpPaHHOTO
rpagueHTa MPOTOHOB.
Cunrte3 AT®: pabora
npoToHHON AT®-cuHTa3bI

33

Peakunu MmaTpuyHOTO
CUHTE3a

34

Tpanckpunuus —
MaTpuuHbli cuaTe3 PHK




35

Tpancnsauus u e€ srarbl

36

KomupoBanue aMMHOKHCIIOT.
Pousb pubocom B OGnocunTe3e
Oenka

37

Opranuzanus reHoMa y
MPOKAPUOT U IYKAPUOT

38

MOJ'ICKy.]'IHpHLIe MCXaHH3MBbI
OKCIIPECCUU I'CHOB Y
OYKapUuoT

39

Bupycbl — BHEKJI€TOUYHbBIE
(OpPMBI KU3HH H
00JMraTHbIC Mapa3uThL.
[TpakTrueckas pabota
«Co3zanue MoJIeNId BUPYyCa

0.5

40

Bupycuble 3a00neBaHus
YeJI0BEKA, )KUBOTHBIX,
pacTeHun

41

HanotexHomoruu B
OMOJIOTHH U MCIUIINHC

42

JKu3HeHHBIN UK KIETKH

43

Martpuusnsiii cunates JJHK

44

Xpomocomsl. JlabopaTtopHas
pabota «M3yueHue
XPOMOCOM Ha F'OTOBBIX
MUKpOIIpenaparax»

0.5

45

I[CJ'ICHI/IC KJIICTKH — MHUTO3




Tunsl knetok. Kapuokunes u
nuTokuHe3. JlaboparopHas
paborta «Habmonenune

46 0.5
MUTO3a B KJIETKaX KOHYHKA
KOpEIKa JyKa (Ha TOTOBBIX
MUKpOIIpenaparax)»

47 Perymsmus ;xu3HEHHOTO
[IUKJIA KIETOK

48 OpranusMm Kak eJuHOE 11eJI0e
TkaHu pacTeHUN.

49 JlaGopaTtopHnast pabota 0.5
«M3y4yenue TkaHen '
pacTeHuin»

TkaHU KUBOTHBIX U

50 yenoBeka. JlaboparopHas 0.5
pabora «M3ydyeHue TkaHen '
YKUBOTHBIX)

Opransl. CucTeMbl OPraHoB.

51 JlaGopaTtopHnast pabota 05
«3yueHue opraHoB '
[[BETKOBOT'O PaCTEHUS»

52 Ormopa Tella OpraHu3MoB

53 JIBuKkeHnEe OpraHu3MoOB

54 IIntanne opraHu3smMoB

55 [TuTanue MO3BOHOYHBIX

JKHNBOTHBIX.




IInmeBapurenpHas cucreMa

4eJoBeKa

56 JlpIxaHue opraHu3MoB

57 JIpIxaHue mo3BOHOYHBIX
YKUBOTHBIX U YeJIOBEKa

58 TpaHcmopT BemiecTs y
OpraHU3MOB
KpoBeHocHas cucrema

59 MO3BOHOYHBIX JKUBOTHBIX H
YeloBeKa

60 Brienenue y opranuzMoB

61 3amura y OpraHu3MOB

62 NmMmyHHas cuctema
YeJIoBeKa

63 Paznpaxumocts u
PETYISIHS Y OpraHH3MOB
I'ymopasibHast perysinus u

64 SHIOKPUHHAS CHUCTEMa
KUBOTHBIX U Y€JIOBEKa

65 DopMbI pa3MHOKEHHUS
OpPTraHU3MOB

66 [TonoBoe pazMHOKEHUE

67 Meiio3
["ametorenes. OGpa3oBaHue

68 0.5

" pa3BUTHE ITOJOBBIX KJIECTOK.




JlaGopaTtopHnast pabora
«M3ydyenue crpoeHus
MOJIOBBIX KJIETOK HA TOTOBBIX
MUKpOIpenaparax»

69

NunuBuyanbHOE pa3BUTHE
OPraHU3MOB — OHTOI'€HE3

70

3akagKa OpraHoOB U TKaHEH
M3 3apOAbIIICBLIX JIUCTKOB

71

Poct u pa3BuTHE KUBOTHBIX.
JlaGopaTtopHnas pabota
«BpIsABIIEHUE TPU3HAKOB
CXOJICTBA 3apOJbIIIECH
MMO3BOHOYHBIX YKHBOTHBIX

0.5

72

PasMHOkeHUE U pa3BuTHE
pactenuii. JlaboparopHas
pabora «CtpoeHue opraHoB
Pa3MHOXKEHHS BBICIITIX
pacTeHuin»

0.5

73

Uctopus craHoBIEHUS U
Pa3BUTHS TEHETUKH KaK
HayKH

74

OCHOBHBIC TIOHSTHS U
CUMBOJTBI T€HETHKH.
JlaGopaTtopHnast pabota
«/Ipo3oduna kak 0OBEKT
TeHETUYECKUX

0.5




HUCCJIENOBAHUI

75

3aKOHOMEPHOCTH
HacCJIEJOBaHMsI IPU3HAKOB.
MonorubpuaHoe
CKpEIlMBaHHUE.
[IpakTuyeckas pabora
"N3yueHune pe3ynbTaToB
MOHOTHOPUIHOTO
CKpEIIUBaHUS Y IPO30(HIIbI"

0.5

76

[MuTonoruyeckrue OCHOBBI
MOHOTHOPHIHOTO
CKpEITUBaHMS

77

AHanuzupyroiiee
ckpemuBanue. Heromnnoe
JOMHMHHUPOBaHUE

78

JurnbpuaHoe cKpemuBaHue.
[TpakTrueckas pabota
«3y4yeHue pe3ynpTaToB
JUTUOPUIHOTO CKPEIIMBAHUS
y Ipo30(QHIIBD)

0.5

79

[MuTonormyeckrue OCHOBBI
TUTHOPHUIHOTO CKPEIUBAHUS

80

CrenneHHOe HacJIeJOBaHHE
MIPU3HAKOB

81

XpOMOCOMHa}I TCOpHUA
HaCICACTBCHHOCTH




82

I'eneTuka nona

83

I'eHOTHII KaK ILI€IOCTHASA
CHUCTEMA

84

['eneTnueckuii KOHTPOJIb
pa3BUTHUS PACTEHUH,
YKUBOTHBIX U YeJIOBEKa

85

M3MEeHUYHBOCTH IIPHU3HAKOB.
Buabsl ”3BMEHUYHNBOCTHU

86

MoaudukarmonHas
W3MEHYUBOCTH

87

Bapuaunonsslii psia u
BapHallMOHHAs KpUBasl.
JlaGopaTtopHnast pabota
«HccnenoBanue
3aKOHOMEPHOCTEN
MOIU(PUKAITHOHHOM
U3MeHYnBOCTH. [locTpoenue
BapHallIOHHOTO psJa U
BApUALIMOHHON KPUBOM»

0.5

88

I'eHOTHIIMUECKAS
W3MEHYHBOCTb.
KomMmbOunaTusHas
W3MEHYUBOCTH

89

MyrannonHas
W3MEHYHBOCTb.
[TpakTrueckas padota

0.5




«MyTtanuu y 1po3oduisl (Ha
TOTOBBIX
MHKPOIIpETIapaTax)»

90

3aKOHOMEPHOCTHU
MYTaIlMOHHOTO MpoIecca.
ONUIreHeTHKa 1
SMUTEeHOMHKA

91

I'eneTnka yemoBeKa.
[TpakTuyeckas pabora
«CocTaBlicHHE U aHAIN3
POAOCIIOBHOM

0.5

92

MeToapl MEAUITMHCKO
T€HETUKU

93

3HaueHne MEIUIIMHCKON
T€HETHUKHU B
MPEIOTBPAIICHUH U JICUCHUN
TeHETHYECKHUX 3a001eBaHUI
YyeJioBeKa

94

OCHOBHBIC TTOHSATHS
cesnekuuu. JlaboparopHas
pabota «3yuenue copToB
KYJIBTYPHBIX PACTCHHUH U
MOPOJI TOMAIITHUX
YKUBOTHBIX)

0.5

95

MeTtonsl ceneKnoOHHON
pabotsl. JTabopaTtopHas

0.5




pabora «3yyeHue mMeTo10B
CEJICKLIUH PACTCHUIN»

96

JlocTukeHus CeJIEKIINU
pPacTeHUH U KUBOTHBIX.
[IpakTuyeckas pabora

«IIpuBUBKa pacTeHUI»

97

CoxpaHeHnue, U3y4eHue u
UCTIOJIb30BAHUE
TEeHETHYECKUX PECYPCOB

98

buorexHonorus kak Hayka U
0Tpacib MPOU3BO/ICTBA.
[IpakTuyeckas pabora
«3yueHue 0ObEKTOB
OMOTEXHOJIOTHI

0.5

99

OcHoOBHbIE HaNpaBICHUS
CUHTETUYECKON OMOJIOruun

100

XpOMOCOMHasI ¥ T€HHas
WHKEHEPUS

101

MeaunHCcKE
OMOTEXHOJIIOTHHI

102

Pe3epBHBIN ypOK.
[ToBTOpenwue, 06001IIeHNE,
cHUCTEeMaTH3aIus 3HAHUI

OBUIEE KOJIMYECTBO YACOB
I10 [TIPOI'PAMME

102

13.5




11 KUIIACC

Ne
n/
n

Tema ypoka

KoauuecTBO 4acoB

KonrpoJububie
Bcero P
padoThI

IIpakTH4eckue
padoThI

Jlara
U3ydeHust

DJIEKTPOHHbBIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchbl

OBoJIIOLIMOHHAs Teopus Y.
JlapBuHa

JIBrKy1IHe CHIIBI
HBOJIIOLIMK BUJIOB 110 Y.

Hapsuny

Bbopr0a 3a cymecTBoBaHme,
€CTECTBEHHBIN U
UCKYCCTBEHHBIN 0TOOp

dopMHpOBaHHE
CUHTETUYECKON TEOpUHn
HBOJIIOLIAN

Jransl 3BOJIFOIIMOHHOTO
Mpoliecca: MUKPOIBOIIOIIHS
Y MaKpOdBOJIIOIHS

[Monmynsauus —
3JIEMEHTapHasl IMHHIIA
IBOJTIOINH

3aKOH F€HETHUUYECKOTO
paBHoBecus [x. Xapau, B.
Baitn6epra. Jlaboparopnas

0.5




pabota «BrIsiBrieHue
W3MEHYUBOCTH y 0CO0€ei
OJTHOTO BUIa»

DneMeHTapHbIE (GaKTOPHI
HBOJIIOIUH

DddekT ocHoBaTeII.
DddexT OyTHIIOIHOTO
TOPJIBITIIKA

10

Murpanuu. Uzomsuun
MOMYJISALNAN:
reorpaguueckas,
OHooruyYecKas

11

EcrecTBenHbIit oTOOp —
HarpasJsomui Gaktop
ABOJIFOLIIN

12

[TonoBoii oT60p

13

[TpucnocoGi1eHHOCTh
OpPraHU3MOB KakK pe3yJbTar
MHUKPOABOJIOIHH.
JlaGoparopHas paboTa
«M3yuyenue apomopho30B u
WMOaaNTaN y
pacTeHH U )KUBOTHBIX)

0.5

14

ITpumepsl
npucnocoOIeHuit y
OpPTraHU3MOB:

0.5




Mophosornueckue,
¢dusnonoruueckue,
OHMOXHMUYECKHE,
MIOBEJICHUECKHE.
JlaGopaTtopHnas pabota
«[IpucriocobneHwust
OpPTaHU3MOB H UX
OTHOCHUTEITbHAS
1[EJIECO00PA3HOCTh

15

Bup, ero kpurepuu u
cTpyktypa. JlaboparopHas
pabora «CpaBHEHHE BUIOB
10 MOP(HOTOTHIECKOMY
KPUTEPUIO»

0.5

16

CrpykTrypa B

17

Bunoobpa3oBanue kak
pe3ynbTaT
MUKPOIBOIIOIIUU

18

CBs3b MHKPO3BOJIIOINHN U
SIMHUACMHUOJIOTNHA

19

Makpo3Botronus.
[Taneonronoruyeckue
METO/Ibl U3YYEHUS
SBOJIIOLIUN

20

buoreorpaduyeckue
METO/Ibl U3YUYEHUS




9BOJJIIOIIMH

21

DOMOPHOIOTHYECKHE U
CpaBHUTEIBHO-
MOP(HOIOTHUECKUE METOTBI
U3YUYCHHSI SBOJTIOLIUU

22

MonekynsipHo-
TE€HETUYECKUE,
OMOXUMHYECKHUE 1
MaTEeMaTUYECKUE METOIbI
W3Y4YEHUS HBOJTIOIIUN

23

OO611re 3aKOHOMEPHOCTH
IBOJTIOLIUH

24

AnantuBHas pajuanus.
HepaBHOMepHOCTH TEMIIOB
IBOJIIOLUH

25

Hayunbie runoresbl
MIPOUCXOXKICHUS KU3HU HA
3emiie

26

Jonayuynsie
IIPE/ICTABIICHUS O
3apOXKACHUU )KU3HU

27

OCHOBHBIE TAIIbI
HEOpPraHUYECKOI
SBOJIFOLUU

28

I'unoressl 3apoxacHUS
KU3HU




29

Ucropus 3emiu u METObI
€€ U3y4cHusl.
JlaGopaTtopHnas pabota
«3yueHue u onucaHue
MCKOMAeMbIX OCTaTKOB
JIPEBHUX OPTaHU3MOBY

0.5

30

HavansHble 3Tanbl
opraHqucxoﬁ 3BOJIFOIINH

31

OBOJIOLUS DYKAPUOT

32

OCHOBHBIE TallbI
HBOJIIOLMH PACTUTEIBHOIO
mupa. [IpakTuyeckas
pabora «M3yuyenue
0COOEHHOCTEN CTPOCHUS
pacTeHH pa3HbIX
OTJIEJIOBY

0.5

33

OCHOBHBIE dTAITBI
ABOJIFOIUU KUBOTHOT'O
MHpa

34

DBOJIIOIUS KUBOTHBIX.
[TpakTrueckas padota
«M3ydyenune ocobeHHOCTEN
CTPOEHHSI TO3BOHOYHBIX
KHBOTHBIX»

0.5

35

Pa3zButue xn3HM Ha 3emiie
0 3paM U Nepuoiam




36

MaccoBble BBIMUPAHUS —
IKOJIOTMYECKNE KPU3UCHI
HPOILLIOTro

37

CoBpeMeHHbIN
JKOJIOTUYECKUN KPU3UC,
€ro 0COOEHHOCTH

38

CoBpeMeHHas cuctema
OpPTraHU4eCKOTO MPOILIOTO

39

OCHOBHBIE
CUCTEMAaTUYECKHUE TPYIIIIbI
OpraHU3MOB

40

AHTpOHOJ’IOI‘I/ISI — HayKa O
YCJIOBCKEC

41

Pa3Butune npeacrasieHui o
IIPOUCXOXKICHUU YEIOBEKA

42

Mecro 4enoBeka B CUCTEME
OpPraHUYeCKOTO MHpA.
JlaGoparopHas paboTa
«M3ydyenue ocobeHHOCTEN
CTPOEHHS CKeJleTa
YeJI0BeKa, CBSI3aHHBIX C
PSAMOXO0KICHUSM)

0.5

43

JIBHKyIIME CUIIBI
aHTPOIIOreHe3a

44

CooTHo1IEeHNE
OHOJIOTUYECKUX U




COLMAIBHBIX (haKTOPOB B
aHTPOIIOTEHE3e

OCHOBHBIE CTaaNU

45
aHTpOIIOreHe3a

46 [Taneoreneruka u
MajeoreHOMHUKa

47 DBOJIOIUS COBPEMEHHOTO
YenoBeKa
Yenoseueckue packl.

48 [TpakTrueckas pabota 05
«M3yueHune 3KOI0THIECKIX '
aJlanTalnui 4eIoBeKa»

49 MexauCuuIIMHApHbBIE
METO/Ibl aHTPOIOJIOTUU

50 3apokJeHNe U pa3BUTHE
9KOJIOTUU
MeTobl SKOJIOTHH.

JlaGopaTtopHnast pabota

51 «M3y4yenne MeTo10B 0.5
9KOJIOTHYECKUX
HCCIICIOBAHMI»

59 3Ha4YeHHE 3KOJIOTMYECKUX
3HAHWH 1 YeJIoBeKa

53 Okonoruyeckue HakTopsl
AbuoTtnueckue GpaxkTopsl.

54 b p 0.5

CBeT KakK dKOJOTHYSCKUM




dakrop. JlabopaTopHas
pabota «BrIsiBiieHUe
MIPUCTIOCOOICHUI
OPraHU3MOB K BIIUSTHUIO
CBETa»

55

AbGuotnueckue GpakToOpHbI.
Temmnepatypa Kak
9KOJIOTHYECKUiA (haKkTop.
JlaGopaTopHnas pabota
«Bp1saBiEHUE
MIPUCTIOCOOICHUI
OPTaHW3MOB K BIIHSTHHIO
TEMIIEPATYPHI»

0.5

56

AbuoTtnueckue GpaxkTopsl.
BuiaxxHOCTB Kak
9KOJIOTUYECKUH (aKTOop.
JlaGopaTtopHnast pabota
«AHaTOMHYECKHE
0COOEHHOCTH pacTeHul U3
pasHBIX MECT OOUTAHUS»

0.5

57

Cpenpl oouTanus
OpraHu3MOB

58

buonornueckne puTMbl

59

Kuznenusie GopMmsl
OpraHU3MOB

60

BuoTtnueckue akropsl




61

3HaueHne OMOTHUECKHUX
B3aMMOJACUCTBHH 11
CyIIIECTBOBAHUS
OpPraHU3MOB B CpeJie
obuTanus

62

DKOJIOTHUECKUE
XapaKTePUCTUKU
TOTTYJISIITH

63

OcHOBHBIE ITOKa3aTeIn
HOHyJIfIIII/II/II YHUCJICHHOCTD,
IJIOTHOCTh, BO3pAcTHAs U
MOJIOBAsi CTPYKTYpa

64

OcHOBHBIE ITOKa3aTeIn
IIOIYJISALIUN: POXKIAEMOCTD,
MPUPOCT, TEMI POCTA,
CMEPTHOCTb, MUTpalluU

65

DKOJIOTHYECKasi CTPYKTypa
MnomyJaanun

66

JlnHaMuKa NomyJsiuu u eé
peryisuus

67

Kpussie pocra
YUCJIEHHOCTH MOMYJISILIUH.
KpuBbie BbIKHBaHUS

68

DKoJoruvecKasi HUIa
Buna. Jlaboparopuas
pabota «[Ipucnocobnenus

0.5




CEMsIH paCTeHUN K
pacceneHuIo»

Bun kak cucrema

69 -
TOTTYJISIIIAIA
3aKOHOMEPHOCTH

70 MOBEJICHUS U MUTPAIHIA
YKUBOTHBIX

7 Coo011ecTBO OpraHu3MoB
— OuoLEeHo3

79 DKocucTemMa Kak OTKPbITast
cucrema
Kpyrosoport BemiecTs u

73 MIOTOK SHEPTHH B
HKOCHCTEME

74 OcHOBHBIE TIOKA3aTeNn
9KOCHCTEMBI

75 DKOJIOTMYECKUE TUPaMUIbl

76 H3meHeHus coo01ecT —
CYKIIECCHH
[IpupoaHbie 5KOCUCTEMBI.

77 DKOCHUCTEMBI 03P U PEK.
OKocucreMsl MOpel U
OKEaHOB
[IprupoaHbie 5KOCUCTEMBI.

78 DKOCHUCTEMBI TYHJIP, JIECOB,

cTeney, MyCThIHb




79

AHTpPOIIOT€HHBIE
KOCUCTEMBI

80

YpO0o3KOCHCTEMBI.
[IpakTuyeckas pabora
«3y4yeHue u onucanue
ypOOIKOCUCTEMBI»

0.5

81

3aKOHOMEPHOCTH
(dhopMHUpPOBaHUSI OCHOBHBIX
B3aUMO/JICUCTBUI
OpPTaHU3MOB B 3KOCHCTEMAX

82

MexaHu3mbl BO3ICUCTBUSA
3arpsI3HEHUM PA3HBIX TUIIOB
Ha CyOOpraHMU3MEHHOM,
OPraHU3MEHHOM,
MONYJSALIMOHHOM U
DKOCUCTEMHOM YPOBHSX

83

buochepa —
oOuiernyiaHeTapHas
o0ououka 3emiu

84

VYuenue B. U.
Bepnanckoro o 6uocdepe

85

3aKOHOMEPHOCTH
CYIIECTBOBaHUS OHoChepbl

86

KpyroBopoTs! BemiecT u
OMOreOXMMHUYECKHE [IUKITBI

87

3oHanbHOCTH Onochepsl.




OcHOBHBIE OMOMBI CYIIN

88

YcroitunBocTh Onochepsl

89

DKOJIOTHYECKHE KpU3HUCBhI U
HX ITPUYHUHBI

90

BosaelicTBue uenoBeka Ha
ouochepy

91

AHTpPOIIOTEHHOE
BO3JECHCTBHUE Ha
pacTUTENBHBIN U
SKUBOTHBIN MUP

92

OxpaHa npupo/sl

93

OCHOBHBIE IPUHIIUIIBI
YCTOHYHMBOTO Pa3BUTHUSA
YeJI0BEYECTBA U MIPUPO/IbI

94

PanmonansHoe
MPUPOIOTIONB30BAHUE U
COXpaHEHHUe
OMOJIOrTYECKOro
pazHooOpaszus 3emin

95

O06o06mIeHne o Teme
«MuKpo3BOTIIONUA U €€
pE3yIbTaThI»

96

O6o00611eHMe IO TeMe
«MaxkpodBoronus u €
pE3yIbTATBD»

97

O000I11IeHNE 10 TEME




«IIpoucxoxaenue u
pa3BUTHE )KU3HU HA 3eMJIIE»

O06o06mIeHne o TeMe
98 «[IpoucxoxaeHue 1
YeJI0BEKa — aHTPOIIOTCHE3)

O000111eHME 110 TEME
«IKOJIOTHS — HAYKa O
99 Y 1

B3aUMOOTHOIIECHUSAX
OpPTaHU3MOBY

O000I11IEHNE TT0 TEME
100 | «Opranusmsl u cpena 1
oOuTauua»

O060011IEHNE IO TEME
101 «IKOJIOTHSI BUIOB U 1
MO YJIALIAN»

O000I11IEHNE TT0 TEME

102 | «buocdepa — rnobanbHas 1
IKOCUCTEMA»
OBIIEE KOJIMYECTBO 102

YACOB I10 ITPOTPAMME
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