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MNOACHUTEJIbBHASA 3AIIUCKA

[Iporpamma no yueOHoMy mnpeamery «buosorusp» (manee - Ouoisiorusi) Ha
ypOBHE cpeaHero odiiero obpaszoBaHusi paspadoraHa Ha ocHOBe denepanbHOroO
3akoHa OT 29.12.2012 Ne 273-®3 «O6 obpazoanuu B Poccuiickoit denepamumny,
OI'OC COO, Konuenmuu mnpernogaBaHus ydeOHOTO mpenMera «buosorus» u
OCHOBHBIX IOJIOKEHHUI (eiepanabHOoil paboueld MporpaMMbl BOCIIUTAHMSL.

Cornacao mnonoxenusMm OI'OC COO npoduibHble y4eOHbIE MPEAMETHI,
U3y4yaeMble Ha YIUIyOJIEHHOM YpOBHE, SBISIOTCS crocoOoMm auddepeHImanun
0o0ydeHHs Ha ypPOBHE CpEIHEro oOIero oOpa3oBaHUS W IPHU3BaHBI 00CCIICYUTH
MPEEMCTBEHHOCTh MEXJy OCHOBHBIM OOIIUM, CpPEAHUM OOIMUM, CpPEIHUM
MPo()eCCHOHAIBHBIM U BBICIIMM 00pa3oBaHUEM. B TO e BpeMs KaKIbIi M3 dTHX
y4eOHBIX TMPEAMETOB JIOJDKCH OBITh OPUEHTHPOBAH Ha MPUOPHTETHOE pEIICHUE
00pa3oBaTeNbHbIX, BOCMUTATEIBHBIX U Pa3BUBAIOIIMX 3374, CBSI3aHHBIX C
npodopueHTaneld 00yJaronmxcss 1 CTUMYJIUPOBAHUEM WHTEpeca K KOHKPETHOU
00JIacCT HAYYHOT'O 3HAHUSI, CBSI3aHHOTO C OWOJIOTHEH, MEIUIIMHOW, HKOJOTHUEH,
TICUXOJIOTHEH, CTOPTOM HJITH BOCHHBIM JICIIOM.

[Iporpamma mo ydeOHOMY mpenmery «buonorus» naét mpeicTaBICHHE O
e W 3aJadax M3ydeHus ydeOHoro mpeamera «buomorusi» Ha yriryOJI€HHOM
YpOBHE, onpeaessieT o0si3aTesibHOe (MHBAPUAHTHOE) MTPEIMETHOE COJIep KaHue, ero
CTPYKTYpUpOBaHHE IO pa3jenaM U TeMaM, paclpelesieHre Mo Kiaccam,
PEKOMEHIyEeT TOCIIEOBATEIbHOCTh HM3yYEHUs] yuyeOHOro Marepuayia ¢ Y4&EToM
MEXIPEAMETHBIX W BHYTPHUIPEIMETHBIX CBSI3€H, JIOTMKH Yy4eOHOTO IIpoIliecca,
BO3PACTHBIX OCOOCHHOCTEHl oOyuaromuxcsi. B mporpamve mno Ouonorun
peanu30BaH TPUHIMIT MPEEMCTBEHHOCTH C HW3yYeHHEM OWOJOTHHM Ha YPOBHE
OCHOBHOr0O  oOmiero oOpa3oBaHusi, Ojarojgapss d4emMy MpoCMaTpUBaETCA
HalpaBJIEHHOCTh HA  TOCIEAYIONIee pa3BUTHE  OMOJOTUYECKHX  3HAHUM,
OpHEHTUPOBAHHBIX Ha (POPMUPOBAHUE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
AKOJIOTMYECKOT'0 MBIILICHHS, MPEACTABICHUN O 3I0pOBOM 00pa3e >KU3HU, Ha
BOCIIUTaHUE OEpexHOro OTHOILIEHUS K OKpY’Karlled NnpupoaHou cpene. B
mporpaMme Mo OHMOJOTHMM TakKKe IMOKa3aHbl BO3MOXHOCTH Y4Y€OHOTO MpeIMeTa
«buonorus» B peammzamuu  TpeboBanmit DPI'OC COO x MWIAHUPYEMBIM
JUYHOCTHBIM, METANpEAMETHBIM WM TPEAMETHBIM pe3yJbTaTaM OOy4YeHUS W B
(GOpMHUpPOBAaHWM OCHOBHBIX BHJOB Yy4eOHO-TIO3HABATEIBHOW  JIEATEILHOCTH
oOydJaronuxcsi Mo OCBOCHHUIO COJECpKaHUA OMOJIOrMYEeCKOro oOpa3oBaHUsS Ha
YPOBHE CPEAHETO 00IIEero 00pa3oBaHMs.

VYuebusblii npenmer «buonorus» Ha ypoBHE cpeaHero oOiiero oopa3oBaHMs
3aBepiiaeT OuoJIOrMYeckoe o0pa3oBaHWE B IIIKOJE W OPUEHTHPOBAaH Ha
pacmipeHne W yriryOJieHne 3HaHWW OOYYaroluXCsi O KMBOW MPUPOJE, OCHOBAX



MOJIEKYJIIPHOM M KJIETOYHOW OWOJIOTHH, 3MOPUOJIOTMM U OWOJNIOTMU Pa3BUTHUA,
TeHETUKH, CEJICKI[UH, ONOTEXHOJIOTUH, BOTIOIMOHHOTO YUCHHS U SKOJIOTHH.

N3yuenune yueOHoro mnpeamera «buonorus» Ha yriayOJEHHOM YpOBHE
OPUEHTHUPOBAHO Ha TMOJTOTOBKY OOY4YaIOMIMXCA K MOCIEAYIOUIEMY MOJIYYSHUIO
OMOJIOTUYECKOr0  O0pa3oBaHUsT B By3aX W OpraHu3alUsX  CpPEIHEro
npodeccuoHanbHOro 0opazoBanusi. OCHOBY €ro COJAEp>KaHUsI COCTABISIET CUCTEMA
OMOJIOTUYECKNX  3HAHWM, TOJYYEHHBIX TMpPU HM3YYEHUH OOyYarouuMucs
COOTBETCTBYIOIIMX CUCTEMATHYECKUX Pa3/iesIOB OMOJIOTMM HA YPOBHE OCHOBHOIO
obmero o6pazoBanus, B 10—11 kmaccax »TW 3HaHMS IMOJy4YarOT pa3BUTHE. Tak,
paciidpeHsl U YriIyOJieHbl OWOJIOrMYecKHe 3HAHHS O PACTEHUSX, >KUBOTHBIX,
rpubax, OakTepusAx, OpraHU3Me YeJIOBEKa, OOIMX 3aKOHOMEPHOCTSAX >KU3HH,
JOTIOTHUTENBHO BKJIIOYEHBI OMOJIOTMYECKUE CBEECHUS TPUKIAHOTO U MTOMCKOBOTO
XapakTepa, KOTOpble MOXKHO HCIOIb30BaTh KAaK OPUEHTHUPHI JJI MOCIEAYIOLIEro
BbIOOpa mnpodeccuu. Bo3MokHa Takke HHTErpaius OUOJIOTHYECKUX 3HAHUM C
COOTBETCTBYIOIIMMH 3HAHHUSIMH, MOJYYEHHBIMH OOYYAIOIIMMUCS IMPU HU3yYEHUU
($u3NKH, XUMHUH, reorpadui 1 MaTEMaTUKH.

Crpyktypa mporpammbl 1o yueOHomy mpeamery "buomoruss" orpaxaer
CHUCTEMHO-YPOBHEBBIH W 3BOJIOUMOHHBIA TMOAXOAbl K HW3YYEHHIO OHOJIOTHH.
CormnacHo UM, U3y4aroTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE IS )KUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpPraHU3ally, SBOJIIOIMU OPraHUYECKOro MUpa Ha 3emJie,
coxpaHeHus Ouoyiorudeckoro pasHooOpasus rmaHetel. Tak, B 10 kiacce
U3Yy4alOTCsl OCHOBBI MOJIEKYJISIPHOM M KJIETOYHOM OMOJIOTHM, SMOpPUOJIOTMH U
OMOJIOTUHM PAa3BUTHS, T€HETUKH WU CEJIEKUHUH, OMOTEXHOJOIMH M CHUHTETUYECKOU
OMOJIOTUH, AKTYaJU3UPYIOTCA 3HAHHUS OOYy4YaroIIMXCA MO OOTaHUKE, 300JI0THUH,
aHaroMuu, Qusnosoruu deinoBeka. B 11 kimacce u3y4yaroTcsi 3BOJIOLMOHHOE
y4eHHEe, OCHOBBI SKOJIOTHH U y4YeHHue 0 ouocdepe.

VYueOnslii npeamer  «buonorus» mpu3zBaH  00ecleUUTh  OCBOEHUE
oOy4JaronmMucs OMOJIOrMYECKUX TEOPUN U 3aKOHOB, UIEH, MPUHIUMIIOB U MPABUIL,
JeXKAaIMX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOU KapTHUHBI MUPA, 3HAHUH O
CTPOCHUHM, MHOTOOOpa3suud M OCOOEHHOCTAX KJIETKH, OpraHu3Ma, MOIYJISLHH,
OMOIIEH03a, YKOCUCTEMBI, O BBIIAIOIIMXCS HAYYHBIX JOCTUKEHHSIX, COBPEMEHHBIX
UCCIE0BAHUAX B OMOJIOTUH, MPUKIIAJHBIX aCleKTax OMOJIOrMYecKuX 3HaHuu. J{is
pa3BUTHS M MOJAJAEpkKAHUS HHTepeca OOydaromMxcss K OHOJIOTMH Hapsiay co
3HAYUTENIbHBIM 00BEMOM TEOPETUUYECKOTO0 MaTepuaia B COJAEPKaHUHU MPOTrpaMMbl
o OMOJOTHH MPETYCMOTPEHO 3HAKOMCTBO C MCTOpPUEH CTAHOBIJICHUS U Pa3BUTHS
TOM WM MHOW oOnacT OWONOTMHM, BKJIAJOM OTEUECTBEHHBIX M 3apyOe’KHBIX
YUEHBIX B pEIlIEHNE BAKHEUIIUX OMOIOTMYECKUX U SKOJIOTUYECKUX TPOOIeM.

Lens u3yuenust yueOHOTO npeameta «buonorus» Ha yriyOlnEHHOM YpOBHE —
OBIaJicHUE  OOYy4YalOIUMHUCS 3HAHUAMU O  CTPYKTYPHO-(QYHKIIMOHAIHHOU



OpraHW3allMM KHUBBIX CHCTEM pA3HOTO paHra W MNpPUOOpeTeHHne YMEHU
WCIIOIh30BaTh 3TU 3HAHUA B (DOPMHUPOBAHMH MHTEpEca K ONMpeAeIEHHON 00J1acTh
MpOPECCUOHAIBHON JIESTEIbHOCTH, CBSI3AHHOW C OWOJOrueil, Wiu K BbIOOPY
y4eOHOTr0 3aBeACHUS JIs1 TPOJIOJKEHUS OMOJIOrMYeCKOro 00pa3oBaHus.

JocTtiwkeHue 1enu u3ydeHuss yuyeOHoro mnpenmera «buonorus» Ha
yrayOaEéHHOM ypOBHE 00ECTIEUNBACTCS PEUICHUEM CIEAYIOUINX 331a4:

OCBOEHHE O00YUYaIOIIMMUCI CUCTEMbl OMOJIOTUYECKUX 3HAHUU: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPHSIX, KOHIEHIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
paBuiIax, COCTABISIONINX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KaPTHUHY MHUPA; O
CTPOCHUH, MHOTI000pa3MM M OCOOCHHOCTSIX OHMOJOTHYECKHUX CHCTeM (KJIeTKa,
OpraHu3M, MOMYJISIHUs, BUJ, OMOTreoleH03, Ornocdepa); 0 BEIAAIOIIUXCS OTKPBITUSIIX
Y COBPEMEHHBIX UCCIICIOBAHUSIX B OMOJIOTHUH;

O3HAaKOMJIEHHE OOYYaromMXxcsi ¢ METOJAaMH TO3HAHUS >KUBOM TMPUPOJIBI:
UCCJICIOBATEIbCKUMHU ~ METOJlaMd  OMOJIOTMUECKUX HayK (MOJIEKYJSIpHOU U
KJIETOYHOW OMOJIOrMH, 3MOpPUOJIOTMM U OWOJOTMU Pa3BUTHUS, TE€HETUKH H
CeNeKIMH, OWOTEXHOJOTUM M CHUHTETUYECKOW OMOJIOTMH, MalleOHTOJOTHH,
HKOJOTMHU);  METOJaMH  CAMOCTOSITEIBHOTO  MPOBEACHHUS  OMOJIOTHMYECKHUX
UCCIIeIOBaHUM B JabopaTopun W B Tmpupoje (HabmwoneHue, H3MEpeHue,
AKCIIEPUMEHT, MOJICJIMPOBAHUE);

OBJIAJICHHE OOYyYalOUUMHUCA YMEHUSMU: CaMOCTOSITEJIbHO  HAXOJUTh,
aHAJIM3UPOBATh M HCIIOJIB30BaTh OMOJOTHYECKYI0 WH(MOPMAIIUIO; MOJIb30BATHCSA
OMOJIOTUYECKOW TEPMHUHOJOTHEH W CHMBOJMKOW, YCTaHABIMBATH CBSI3b MEXKIY
pa3BUTUEM OHOJOTUM U COLHAIbHO-DKOHOMUYECKUMHU M SKOJOTMYECKUMU
npoOjJeMaMy 4YeJIOBEYECTBA; OLICHUBATh IOCIEIACTBUS CBOEH MESITEIbHOCTU IO
OTHOLIEHUIO K OKpYy)Karolleil MpUpOAHON cpele, COOCTBEHHOMY 3J0pOBbIO U
3JI0POBBI0  OKPYXKAIOIIUX  JIOJIEH; OOOCHOBBIBAaTH W COOJIONATH  MEPHI
MPOPMIAKTUKA WH(PEKITMOHHBIX 3a00JIEBaHMM, MpaBUiIa MOBEICHUS B MPUPOJE U
oOecrieueHuss 0€30MaCHOCTH COOCTBEHHOM >KU3HEAESTEbHOCTU B YPE3BbIYAHBIX
CUTyallUsIX ~MOPUPOJHOTO M  TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBPEMEHHbBIC HAYYHBIE OTKPBITUSI B 00J1aCTU OMOJIOTHH;

pa3BUTHE Y 00YYArONINXCSI HHTEIVICKTYIBHBIX M TBOPUYECKUX CIIOCOOHOCTEH
B TMpOlIECCe 3HAKOMCTBA C BBIJAIOIIUMUCA OTKPBITUSIMH U COBPEMEHHBIMU
UCCJIEIOBAHUSIMU B OHMOJIOTMH, pEIIaeMbIMU €10 MpoOieMamMu, METOAO0JOTuen
OHMOJIOTMYECKOT0 UCCIIEIOBAHMS, MIPOBEJICHUS AKCIIEPUMEHTATBHBIX
WCCTICIOBAHMM, pEIIeHUs] OMOJIOTHYECKUX 3a1a4, MOJCIUPOBAHUS OMOIOTHUECKIX
00BEKTOB U MPOIIECCOB;

BOCIIUTaHUE y 00YYaIOIIUXCSl IIEHHOCTHOTO OTHOILIEHUS K JKUBOU MPUPOJE B
IIEJIOM U K OTJIETIbHBIM €€ 00bEeKTaM U SIBIICHUAM; (hOPMHUPOBAHUE DKOJIOTHUECKOM,



TeHETUYECKON TPaMOTHOCTH, OOIIEH KyJbTypbl TOBEICHUS B TPUPOJIE;
WHTETPAINH €CTECTBEHHO-HAYYHBIX 3HAHU;

npuoOpeTeHre  OOyYarOIIMMHCS  KOMIIETEHTHOCTH B PAIlMOHAILHOM
IPUPOIOTIONB30BaHUM (COOIOZICHNE TpaBWJI TIOBEICHUS B TPHUPOIE, OXpaHbI
BUJIOB, SKOCHCTEM, Orocdeprl), COXpaHEHUH COOCTBEHHOTO 3I0POBBS U 3JI0POBBS
OKpyXaromux JroAedt  (coOmomeHuss Mep TpoIakTUKA — 3a00JeBaHUM,
oOecrieueHrne OE30MACHOCTH JKU3HENCSITEIIbHOCTH B YPE3BBIYAMHBIX CHUTYAIHSIX
IPUPOJHOTO M  TEXHOTCHHOI'O0  XapakTepa) HAa OCHOBE HCIIOJIb30BaHUS
OMOJIOTMYECKHMX 3HAHUN M YMEHUH B TIOBCETHEBHOM JKU3HU;

CO3/IaHHME  YCIOBHMl  IJI1  OCO3HAHHOTO  BBIOOpa  OOYYAarOIIMMHCS
VHAUBHUIY ATBHON oOpazoBaTenbHON TPAaCKTOPUH, CocoOCTBYIOIIEH
nocieayomemMy MTpodecCHOHATFHOMY CaMOOIPEIEICHUIO, B COOTBETCTBUU C
WHIUBUIYIBHBIMU HHTEPECAMH U TTOTPEOHOCTSMHU PETHOHA.

OO6miee uncIo 4acoB, OTBEACHHBIX HA M3Y4YEHHE OMOJOTUU Ha YTIIyOJIEHHOM
ypOBHE CpeaHero odiero odpazoBanus, coctapiser 204 yaca: B 10 kiacce — 102
yaca (3 gaca B Heziento), B 11 kinacce — 102 gaca (3 yaca B HeJeI0).

OT60p opraHu3zalMoHHBIX (HOPM, METOJIOB U CPEICTB OO0yuYeHHUS OUOJIOTHU
OCYIIECTBISIETCS ¢ Yy4ETOM CHenu(UKU €ro CoAepKaHWs W HANpaBJICHHOCTH Ha
MPOJOKEHHE OMOJOTHYECKOro O00pa3oBaHHMS B  OPraHU3alUiX — CPEIAHETO
po¢heCCUOHAIBHOTO U BBICIIEr0 00pa30BaHMUs.

O0s13aTeNbHBIM YCIOBUEM MPU 00YYEHUN OMOJIOTHH Ha YTiIyOJEHHOM YPOBHE
SBJISICTCSI TIPOBEJICHUE JIa0OPATOPHBIX M TpakTU4YecKux pabor. Takke ydactue
00yJaronuXxcsi B BBIMIOJHEHUH MPOCKTHBIX W YUEOHO-HCCIEAOBATEIIbCKUX padoT,
TEMaTHKa KOTOPBIX OMPEIEISICTCS ydWuTeJIeM Ha OCHOBE HMCIOIIHUXCS
MaTePHAITbHO-TEXHUYECKUX PECYPCOB U MECTHBIX IMPUPOIHBIX YCIIOBHIA.



COILEPKAHUE OBYUYEHUA
10 KJIACC

ConepxaHue TporpaMMbl, BBIAECICHHOE KYPCUBOM, HE BXOJIUT B IPOBEPKY
rocyiapctBeHHOM utoropoi arrectaiuu (I'1A).

Tema 1. buosiorust kak Hayka

CoBpemeHnHasi OMOJIOTHST — KOMILIEKCHas Hayka. KpaTtkas uctopus pa3BUTHS
Oouonmoruu.  buonormyeckue HayKM W HM3y4YaeMble UMH  TPOOJIEMBI.
dyHAaMEHTAJIbHbIC, TPUKIAJHBIE W TOUCKOBBIE HAay4YHbIE KCCJIEIOBAHUS B
OuoJoTHN.

3HayeHue OMOJIOTHH B (DOPMUPOBAHHKM COBPEMEHHOM €CTECTBEHHO-HAYyYHOM
kapTuHbl Mupa. I[Ipodeccun, cBsazaHHbie ¢ Ouosioruei. 3HaueHUE OMOJIOTHH B
NPAKTUYECKOM JIESITEIbHOCTH YEJIOBEKA: MEJUILIUHE, CEIIbCKOM  XO3SIICTBE,
MIPOMBIIIEHHOCTH, OXPaHe MPUPO/IBI.

JdemoHcTpanuu

[TopTpetsi: Apuctotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. JlapsuH,
V. I'apgeii, I'. Menaens, B. U. Bepuanckuii, 1. I1. 11aBnos, 1. . Meunnkos, H.
. BaBuios, H. B. Tumodees-Pecosckuit, k. Yorcon, ®@. Kpuk, /l. K. benses.

Tabmuiel u cxembl: «CBsi3b OUOJOTUM C JAPYTMMHU Haykammy», «Cucrema
OMOJIOTUYECKUX HAYKY.

Tema 2. )KusBble cuCTeMbl U X U3yYCHHUE

KuBble cucTeMbl Kak NOpeaMeT u3ydeHus Ouonoruu. CBOMCTBA KUBBIX
CHCTEM: E€IMUHCTBO XHMHYECKOIO COCTaBa, MJUCKPETHOCTb M LEIOCTHOCTD,
CIOKHOCTh U YIOPSAOYEHHOCTh CTPYKTYPBL, OTKPBITOCTb, CaMOOpraHU3alus,
CaMOBOCIIPOU3BEICHUE, Pa3Ipa)KUMOCTh, U3MEHUYUBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHu3alny KUBBIX CHUCTEM: MOJIEKYJSIPHBINA, KJIETOYHBIM,
TKAHEBBIM, OpraHU3MEHHBbIM, MOMYJISLIMOHHO-BUI0BOM, AKOCHCTEMHBIN
(OuoreonenoTuyeckuii), OumochepHsiil. Ilporecchl, TPOUCXOIAIINE B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKU >KKUBOro. JKu3Hb Kak ¢opMma CyIIeCTBOBaHUS
Marepun. Hayku, nzyuaroniye *1Bbl€ CUCTEMbI Ha Pa3HbIX YPOBHSAX OpraHU3allnM.

N3yuenue xuBbIX cucreM. Metonsl Ouosiornueckoil Hayku. HaOmronenue,
U3MEPEHUE, IKCIIEPUMEHT, CUCTEMaTu3alus, Meraananus. [IousaTre o 3aBUCUMON U
He3aBUCHUMOW mnepemeHHOW. I[lmanupoBanwe »skcnepumenTta. IlocTaHoBka u
npoBepka rumnote3. Hynesas rumote3a. [loHsiTue BHIOOPKH U €€ TOCTOBEPHOCTb.
Pa3bpoc B Ouonormyeckux JaHHbIX. OLEHKa JOCTOBEPHOCTH MOJIYYEHHBIX
pesyabtatoB. [lpuunHBl UCKaXeHUS PE3yJIbTAaTOB »JKcrepuMeHTta. [lonsarue
CTaTUCTHYECKOTO TECTA.

JdemoHcTpanuu



Tabmunet u cxembl: «OCHOBHBIE TpPU3HAKU >KU3HWY», «buonoruueckue
cucteMbl», «CBOHCTBa KUBOM MaTepun», «YPOBHH OpraHU3alMH >KABOU
npupoas», «CTpPOEHHE KUBOTHOW KIETKW», «TKaHM >KUBOTHBIX», «CHCTEMBI
OpraHoOB 4YeJOBeuecKoro opranusma», «buoreonenos», «buocdepa», «Meroabl
U3YUYECHHUS )KUBOI TIPUPOIBD».

OOGopynoBanue:  jpaboparopHoe  oOOpyAOBaHUE  JJIsi  NPOBEICHHS
HaOII0EHUH, U3MEPEHUH, SKCIIEPUMEHTOB.

IIpakTuueckas padora «lcnonp30BaHWE pPa3JIMUHBIX METOIOB IIPU
W3YUYCHHUH KUBBIX CUCTEM.

Tema 3. buosiorust KieTku

Knerka — cTpyKTypHO-QYHKUMOHa/IbHAs e€auHULA >kuBoro. Kcropus
oTKphITUs KiIeTku. Pabotel P. I'yka, A. Jlesenryka. Kinerounast reopus (T. I11IBans,
M. Ilneiinen, P. BupxoB). OCHOBHbBIE TMOJOXEHUS COBPEMEHHON KIIETOYHOU
TEOPUH.

Metonpl  MOJEKYJISIPHOM W KIETOYHOM  OMOJIOTMU:  MHUKPOCKOIIHS,
xpoMmartorpadusi, 31eKTpodope3, METOJ MEYEHBIX aTOMOB, IU(EepeHInaTIbHOE
HeHTpUuyrupoBaHue, KyJIbTUBUPOBAHUE KIETOK. M3yuenue @uxcuposanHvix
K1emokK. DNEeKTpOoHHass MUKpockonus. Kougokanenaa mukpockonus. Bumanvhoe
(npusicuznerHoe) uzyueHue Kiemox.

JdemoHcTpanuu

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

Tabnuubl u cxembl: «CBETOBOM MHUKPOCKOIM», «DJIEKTPOHHBI MHKPOCKOID,
«Hcropus pa3zBUTHS METOJOB MUKPOCKOITUIY.

O6opyaoBaHKe: CBETOBOM MHUKPOCKON, MHKPOMpENapaThl pacTUTEIbHBIX,
’KUBOTHBIX U OaKTEpUaIbHBIX KIETOK.

IIpakTuyeckass padora «l3ydeHne METONOB KIJIETOUYHOM OHOIOTHH
(xpomatorpadus, anexrpodopes, auddepeHiuaIbHoe IeHTPUGYTrUupOBaHUE,
[TLIP)».

Tema 4. Xumnueckasi OpraHu3anusi KJIeTKu

XHWMUYECKUM COCTaB KIETKH. Makpo-, MUKpPO- M YJIbTPaMUKPOIJIEMEHTBHI.
Bona u e€ posb Kak pacTBOpUTENs, pearcHra, y4aCTUE€ B CTPYKTYpPUPOBaHHUU
KJIETKH, TEIUIOPEryisaiuu. MuHepaibHble BEIIECTBAa KJIETKU, X OUOIOrHyeckas
poJib. POJIb KATHOHOB ¥ AaHMOHOB B KJIETKE.

Oprannueckue BelIeCTBAa KIETKH. buosiornueckue mnojsmMepsl. benku.
AMMWHOKUCIIOTHBIN cocTaB 0elKoB. CTPYKTYphl O€KOBOM MosieKybl. [lepBuuHas
CTpyKTypa Oenka, NenTHAHas CBs3b. BTopuuHas, TpeTuuyHas, 4YeTBEpTUYHAsS
cTtpyktypel. Jlenarypamusi. CpoiictBa OenkoB. Krnaccudukarmss — OeiakoB.
buonoruueckue pynkimu 6enkoB. [lpuonsi.



VYraeBoasl. MoHOCaxapubl, AUCaXapyibl, OJIUTOCAXapUbl U MOJIUCAXapUIbL.
O6mmii mmaH CTpoeHHS W (PU3HKO-XMMHUYECKHE CBOWCTBAa  YIJICBOJIOB.
buonorunyeckue GpyHKINHN YyTIE€BOIOB.

Jlununpl. 'mapodunbHO-THAPOGOOHBIE cBOMcTBA. Kitaccudukariust TunuioB.
Tpurmuuepunbl, ¢GocPoaunuasl, BOCKH, CTepounbl. buonornueckue QyHKIUN
nunuaoB. OO1Me cBOMCTBa OMOIOrMUECKUX MEMOpaH — TEKYy4eCTh, CHOCOOHOCTD K
CaMO3aMbIKaHHIO, TTOTYTPOHUIIAEMOCTb.

Hyxneunnoseie kucnorsl. JJHK u PHK. CrpoeHne HYKIEHHOBBIX KHCIIOT.
Hyxneoruasl. [punmun xommiementapuoctu. IlpaBuno Yapradda. Crpykrypa
JIHK — nBoiinas cnimpans. MecTtonaxoxnenue u ouonorndeckue Gpynkiuu JIHK.
Buner PHK. ®ynkuuu PHK B knetke.

Ctpoenue monekyibl AT®. Makposprudeckue cBa3u B Mosekysie ATO.
buonoruueckue Gynkiuun ATD. BoccTaHoBiIeHHBIE TEPEHOCUNKH, UX (PYHKIIUU B
knetke. Jlpyeue wuyxneozuompugocgpamer (HT®). CexBenupopanue JIHK.
Memoowvl cenomuxu, mpaHcKpunmoMuKky, RPOmMeoMUKU.

CrpykTypHasi Ouojorusi: OMoXUMUYecKue U Ououznueckue Mccie0BaHUs
cocTaBa U TMPOCTPAHCTBEHHOM CTPYKTYphl Oumomonekyil. Mooeruposarue
CMpYKmypol U QYHKYUL OUOMONEKYNL U UX KomMniekcos. Komnvromepnuiil ouzavn u
opeanuyecKuil Cunme3s OUOMONEKY U UX HENPUPOOHBIX AHANO208.

JdemoHcTpanuu

[Toprpetsr: JI. Ilomunr, k. Yorcon, @. Kpuk, M. Yuikunc, P. ®pankiuh,
®. Conrep, C. IIpy3unep.

Juarpammel:  «Pacrpenenesne XUMHUYECKHMX OJJEMEHTOB B HEXKHMBOM
npupoje», «Pacrpenenenne XuMUUIECKUX JJIEMEHTOB B JKUBOU MPUPOJIE.

Tabnuubl u cxemsl: «llepuognueckass TabaMIa XUMHUYECKUX DIIEMEHTOBY,
«CtpoeHue MoJIeKyJbl BOJb», «BemecTBa B coctaBe OpraHu3mMoB», «CTpoeHue
MOJIEKYJIbI Oenkay, «CTpyKTypbl O€IKOBOM MOJIEKYJbD, «CTpOEHUE MOJIEKYII
yriieBoioBy», «CTpoeHHe MOJIeKYJa JIMIUA0B», «HyKIEeMHOBBIE KHCIOTBHI»,
«Ctpoenue mosiekysbsl ATOy.

O6opynoBanue: XuMUUeCKas Iocyia 1 000pyA0BaHHUE.

JlabopaTropHasi pa6ora «OO0HapyXeHHE OCIIKOB C MTOMOIIBIO KaYECTBEHHBIX
peaKIuii.

JlaGopaTtopnass  padora  «MccienoBaHue — HYKJIEHMHOBBIX  KHCIOT,
BBIJICJIEHHBIX U3 KJIETOK PAa3JIMYHBIX OPTaHU3MOB).

Tema 5. CTpoeHue u PyHKINH KJIETKH

Tumnel KIETOK: JyKapuoTHYecKas U Mpokapuotuueckas. CTpyKTypHO-
(GbyHKIHOHATBHBIE 00pa30BaHUs KJIETKH.



CrtpoeHue npokapruoTHdeckoi kieTku. Kiterounas creHka 6akTepuii u apxeil.
Oco0OeHHOCTH CTpPOEHUsI TeTepOTPOPHON U aBTOTPO(GHOM MPOKAPHOTUUECKUX
KJIETOK. MecTO U poJib MPOKAPHOT B OMOIIEHO3aX.

Crtpoenue u (byHKIMOHUPOBaHUE AYKapUOTUUECKOU KJICTKH.
[Ina3zmaruueckass wmemOpana (rwiazmanemma). CTpykTypa — IJIa3MaTHYeCKOM
MeMOpaHbl. TpaHCTIOPT BEMIECTB Yepe3 IMIa3MaTHUeCKYI0 MeMOpaHy: MacCUBHBIN
(nuddysus, obneruéHHas aud@dy3us), aKTUBHBIA (IEPBUYHBIA U BTOPHYHBIN
akTUBHBIA TpaHcnopT). Ilomynponuiiaemocts MemOpanbl. PabGora Hatpmii-
KaJIMEBOT'0 Hacoca. DHJOIMTO3: MUHOLMTO3, (paroruro3. Dk3omuTo3. Kierounas
crenka. CTpykTypa u QyHKIIMHU KJIETOYHON CTEHKH PACTCHHM, TPHOOB.

[Huronnasma. Llutozosnb. L{utockener. [[Buxkenne nuuromnnasmel. OpraHou bl
kinetku. OnHoMeMOpaHHBIE OpraHoWIbl KJIETKW: SHJIOIUIa3MaTH4ecKash CeTb
(OIIC), anmapar I'onbmxu, JTU30COMBI, UX cTpoeHue M (yHKIMU. B3auMocBsszb
OJIHOMEMOpaHHBIX OPTaHOUIOB KiIeTKH. CTpoeHHe TpaHyJISIpPHOTO PETHKYIyMa.
Mexanusm nanpasnenus 6enxkos ¢ IIIC. Cunte3 pacTBOpuMbIX OenkoB. CHHTE3
KJIETOYHBbIX ~ MeMOpaH. ['nmagkuil  (arpaHyJisipHBI)  3HJIOIUIA3MATUYECKUN
peruxkyinyM. CekperopHas ¢byHKIus anmapara ['oasmku. Moougurkayus b6enkos 6
annapame [onvoxcu. Copmuposka benxoe 6 annapame [onvoxcu. Tpancnopt
BEIIECTB B KJIETKE. Bakyonu pacturenbHbIX KieToK. Kiterounslii cok. Typrop.

[lonyaBTOHOMHBIE  OpPraHOUILI  KJIETKU:  MHUTOXOHIPHUH,  IUIACTHUJIBL
IIpoucxoacoenue mumoxonopuii u niacmud. Cumodbuozcenes (K.C. Mepeockosckuii,
JI. Mapeynuc). Ctpoenune u GyHKIUM MHUTOXOHApUN H Tiactui. llepBuunsle,
BTOPUYHBIE U  CJOXHBIE  IJIACTUIBl  (DOTOCHHTE3UPYIOUIUX  DYKAPHOT.
XJIOpOMIACThI, XPOMOILIACTBI, JIEMKOIIJIACTHI BHICIIIUX PACTEHUM.

HememOpanHnbie opranouasl kietku CTpoeHue W (GyHKIMH HeMeMOpaHHBIX
OpraHouJI0B KJIETKHU. Pu6ocomsbl. IIpomesrxcymounvle Qunramenmol.
MukpodunaMeHTbl. Akmunogvle Muxkpoguiamenmosl. MBIIIEYHBIE  KIETKH.
AxmuHosble KOMNOHeHmMbl HeMbluleyHblx Kiemok. MukpoTpyOouku. Knetounslit
neHtp. CTpoeHHWE U JBWKECHHE KIYTUKOB U pPECHUYEK. MUKpOTpyOOUKHU
nuToruiasmel.  LlenTpuons. benku, accoyuuposanmvie ¢ Mukpoguiamenmamu u
muxpompyboukamu. Momophwie 6enxu.

Anpo. Obosouka siapa, XpoMaTHUH, KapuoIIa3Ma, SIAPHIIIKA, UX CTPOCHHUE U
bynkuuu. SnepHsii OenkoBbId MaTpukc. I[IpocTpaHCTBEHHOE pacookKEeHUe
XpoMocoM B HHTep(da3sHOM siape. Idyxpomamun u cemepoxpomamut. benku
XpOMaTHHA — THUCTOHBL. Jlunamuka s0epHoll obonouku 6 mumose. Aoephbiil
MPancnopm.

Knerounsie BritoueHus. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK YKapHOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHON).

JdemoHcTpanumn



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

Tabmuubr u cxembl: «CTpOEHHE 3YKAPUOTHUYECKOM KIeTKn», «CTpoeHue
KUBOTHOW  KIeTKW», «CTpoeHME  pacTUTENbHOW  KIeTKW», «CtpoeHne
MUTOXOHAPUNY, «Anpoy, «CTpoeHHe NPOKaPUOTHUYECKON KIIETKNY.

OO6opyaoBaHHe: CBETOBOM MHKPOCKON, MHKPOMpENapaThl pPacTUTEIbHBIX,
KUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTepuaIbHbIX KIETOK.

JlabopaTopHass padora «/3ydeHue CTpPOEHHS KIETOK Pa3IUYHbIX
OpTraHU3MOB).

IIpakTnueckas padora «/3ydeHue CBOMCTB KIETOUHONH MEMOPAHBD.

Jlaboparopnas pabGora «JccnemoBanue miuazMonM3a M JIEMJIa3MOJIM3a B
PACTUTENBHBIX KIETKAX.

IIpakTuueckas  paGora  «/3ydyeHue  JOBWIKEHHS  LMUTOIUIa3Mbl B
PACTUTENBHBIX KIETKAX).

Tema 6. O0MeH BelecTB U NMPeBpPallleHUE JHEPTUH B KJIETKe

AccUMMIIALNS U AUCCUMUIISILIUS — JIBE CTOPOHBI MeTabonmm3Ma. Tumnel oOmMeHa
BEILIECTB: aBTOTPO(HBIN W TeTepoTpodHbI. YuacTue KHUCIOpoaa B OOMEHHBIX
mpoleccax. JHepreThueckoe oOecrnedyeHue KIeTKd: mnpeBpanieHue ATO B
oOMeHHBIX Tporeccax. DepMeHTATUBHBIA XapakTep peakiuil KIETOYHOTO
Metabonuzma. DepMeHTHI, MX CTPOEHUE, CBOWCTBA M MEXAHU3M JICHCTBHUS.
Kodepmentsl. OTnuuns ¢GepMEHTOB OT HEOPraHUUYECKUX KaTaau3aTopoB. benku-
aKTUBATOPbl U OEJIKU-UHTUOUTOPHL. 3aBUCHUMOCTb CKOPOCTH (PEPMEHTATHUBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

IlepBu4HBI CHUHTE3 OpPraHUYECKUX BEIIECTB B KiIeTKe. {DOTOCHHTES.
AHOKCUuceHHbIll U OKCcUuceHHbll omocunmes y baxmepui. Ceemocoouparowjue
nUSMEeHmyvl U NUSMEeHMbl PeakyuoHHo20 yeumpa. Ponbp XJIOpOIIacToB B MpoLecce
dorocunteza. CreroBas u TeMHOBast ¢aszbl. Domoovixanue, Cs, Cy. u CAM-munol
gpomocunmesa. IlpogykTuBHOCTh (poTOCHHTE3a. BriusHue pa3nuyHbIx (HaKTOpOB
Ha CKOpOCTh (poTocuHTE3a. 3HaUeHHE (POTOCUHTESA.

XEeMOCHHTE3. Pa3znoob6pasue OpPraHN3MOB-XEMOCHUHTETHKOB:
HUTPUGUIIUPYIONTHE OaKTepuu, Kele300aKTepur, CEepoOaKTEpUH, BOJOPOIHBIC
OaxTepun. 3HaYCHHE XEMOCHUHTE3A.

AHaspoOHble opranu3Mbl. Buael Opoxxenus. IIponykTbl OposkeHHS M HUX
UCIIOJIb30BAaHUE YEJIOBEKOM. AHa’pOOHbIE MHUKPOOPraHU3MbI KaK OOBEKTHI
OMOTEXHOJIOTHH U BO30OYIUTEIN OOJIC3HEH.

AspobHbie OpraHU3MBbl. Orarbl SHEPreTUYECKOTO obmeHa.
[ToaroroBuTeNbHBIN 3Tan. [ THKOIN3 — OECKUCTOPOIHOE PACIICTIICHUE TIIFOKO3HI.

buosiornyeckoe OKUCIEHHE, WU KIETOYHOE JbIXaHUE. PoJib MUTOXOHApHII B
mpolieccax ouosornyeckoro okucienusd. [ukmueckue peakuu. OKUCIUTENBHOE
dbochopunupoBanue. uepeus memoOpannozo epaouenma npomonos. Cunmes



ATD: paboma npomonnout ATD-cunmaser. llpemMmyiecTBa a’poOHOTO ITYTH
oOMeHa BEeNIeCTB nepe] aHadPOOHBIM. DPHEKTHBHOCTh YJHEPTETHIECKOTO OOMEHA.

JemoHcTpanumn

IToptperst: k. Ilpuctiu, K. A. Tumupszes, C. H. Bunorpaackuii, B. A.
Ourenbrapar, I1. Mutyem, I'. A. 3aBap3uH.

Tabmuubl u cxembl: «DoTocuHTE3», «IHEPreTHUecKuil 0OMen», «bruocuHTes
oenkay, «CtpoeHue pepMeHTa», « XeMOCHUHTE3.

O6opyaoBaHue: CBETOBOM MHKPOCKOI, 00OpYyJOBaHUE [JIsi MPUTOTOBJICHUS
MOCTOSIHHBIX ¥ BPEMEHHBIX MUKPOTMPENapaToB.

JlaGopaTtopnass paGora «/3yyeHue  KaTaaTUTUYECKOM  aKTHMBHOCTH
dbepMeHTOB (Ha MpUMeEpPe aMuIa3bl WU KaTajla3bl)y.

Jlabopatopnass padGora «/3ydyeHne (QEepMEHTATUBHOTO paCIICTUICHUS
NEePOKCHUIa BOJIOPOJIA B PACTUTEIBHBIX U dKUBOTHBIX KIIETKAX).

Jlabopatopuas paGora «CpaBHeHue mporeccoB (GOTOCHHTE3a U
XEMOCHHTE3a».

JlaGopaTopHasi padora «CpaBHEHHE NMPOIECCOB OPOXKCHUS U JIBIXAHUS.

Tema 7. HacneacrBeHHass HHGOpMALMS M peau3alus e€ B KJIeTKe

Peakunn matpuuHoro cuHte3a. [IpuHIMI KOMILJIEMEHTAPHOCTH B PEAKIUAX
MaTpUYHOrO CHHTE3a. Peanuzauus HacineacTBeHHON MHpopmauu. I eneTnyueckuii
KOI, ero cBoucrBa. TpaHckpunuus — wMarpuunblii cuHTe3 PHK. IlpuHnmmnen
TPAHCKPUIIMU: KOMILJIEMEHTAPHOCTh, AHTUIAPAILICILHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckou knemxe. Hexooupyrowue PHK.

Tpancnauus u e€ sransl. Yuactue Tpancnoptsix PHK B Onocunrese Oenka.
VYcenoBust Ouocunteza Oenka. KoaupoBanue amMuHOKUCIOT. Ponbs pubocoMm B
OuocuHTe3e Oelka.

Coepemennvie npedcmasnenus o cmpoenuu 2enog. OpraHuszalus TeHoMa y
MIPOKApHOT M 3YKapHOT. Peryisnus akTUBHOCTH T€HOB Yy MPOKapUOT. ['mmoresa
onepona (d. Kako0, XK. Mano). MonexynsipHvie mexaHuzmovl IKCNPECCUU 2€HO8
aykapuom. Ponb xpomamuna 6 pezynayuu pabomoel 2enog. Perynsiuus oOMEHHbIX
MPOLIECCOB B KJeTKe. KileTOuHbIN roMeocTas.

Bupycer — Heknerounsie (GOpMBI )KH3HU M 00JMTaTHBIE mapa3utbl. CTpoeHue
IPOCTBIX U CIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKusHenHvili YUkl
JHK-cooeporcawux eupycos, PHK-codepocawux eupycos, o6axmepuoghazos.
Obpamuas mpanckpunyus, peeepma3sa, unmezpasd.

BupycHble 3a001eBaHus 4elioBeka, KUBOTHBIX, pacteHuid. CIINJ, COVID-
19, conranbHble U MEAUIUHCKHUE MTPOOIEMBI.

buoungopmamuka: unmeepayusa u ananuz donvwux maccusos («bigdatay)
CMPYKMYpHuIX buonocudeckux oannvlx. Hanomexunonoeuu 6 buonocuu u meouyune.
Ipoepammupyemvie hynkyuu benxos. Cnocobwvl 00cmasKu 1ekapcms.



JdemoHcTpanuu

[Toprperst: H. K. Konsuos, /. 1. iBanoBckwuii.

Tabnuiel u cxembl: «buocunTe3 Oenkay, «l'eHeTnyeckuit kon», «Bupyce»,
«bakrepuodarm.

IIpakTuyeckas padora «Co31aHue MOAEIN BUPYCay.

Tema 8. 7Ku3HeHHbI HUKJI KJICTKHU

Knerounslii 1uki, ero mnepuoasl M peryisauus. WHrepdaza u MuUTO3.
Oco0eHHOCTH TPOIECCOB, MpoTekaromux B uHTepdase. I[loaroroBka KieTku K
nenenuto.  [IpecunreTnyecknii  (MMOCTMUTOTHYECKUN),  CHHTETHYECKHUH |
MOCTCUHTETUYECKUH (IPEMHUTOTUYECKUN ) IEPUOJIbI HHTEP(A3BI.

Marpuunbii cunre3 [JHK — perumkanwms. ITpunnunsr penmmkamuu JIHK:
KOMILUIEMEHTAPHOCTh,  MOJYKOHCEPBATHBHBIA  CHHTE3, AHTUIAPAJUIEIBbHOCTD.
Mexann3m pernukainuu JITHK. Xpomocombl. Ctpoenue xpomocoMm. Tenomepsl u

TeaoMepaza. XPOMOCOMHBIM HaOOp KJIETKM — KapuoTUll. JIUIJIOMIHBIA W
rarionHbli  HAaOOpel  XpomocoM. ['oMonorumynsle Xpomocombl. [losoBeie
XPOMOCOMBI.

Henenne xierkn — MuTo3. CTaauM MHUTO3a M IPOUCXONSIIAE B HHX

npoueccel. Tunbl MuTo3a. KaproknHe3 U LUTOKMHE3. brHonormyeckoe 3Ha4YeHUe
MHUTO3A.

Perynsuust MutoTuyeckoro nukia kietku. [Iporpammupyemas kjieTodHas
rubesb — arnomnTos.

Knerounoe simpo, XpomMocombl, (PyHKIIMOHAJIbHAS TEHOMHUKA. Mexanuzmvl
npoaughepayuu, ougppepenyuposxu, cmapenus u eudenu xiemok. «Lugposas
KllemKka» — OuouHgopmamuyeckue Mooeiu GyHKYuoHUpoBaHus Kiemxu.

JdeMoHcTpanuu

Tabmuiel 1 cxeMbl: <«OKW3HEHHBI IUKI KIETKH», «MmuT03», «CTpoeHue
xpomocomy, «Pemmmkarusa JJHK».

OOGopyioBaHME: CBETOBOM MUKPOCKOI, MUKpoOMpenaparsl: «MuUT03 B KJIeTKax
KOPEUIKA JIYKa.

JlaGopaTopHuas padora «3yyeHne  XpOoMOCOM  Ha  TOTOBBIX
MHUKpoMpenaparax.

JlaGopaTopHasi pa6ota «HaOmroieHre MUTO3a B KJIETKAX KOHUYMKA KOPEIIKa
JyKa (Ha TOTOBBIX MHUKpOIIpenapaTax).

Tema 9. CTpoenue u GQyHKUUHM OPraHU3MOB

buonornueckoe pa3HooOpasue OpPTaHU3MOB. OnHOKNETOYHBIE,
KOJIOHUAJIbHBIE, MHOT'OKJIETOUYHbIE OPTaHU3MBI.

OcoOEHHOCTH ~ CTPOCHHMSI M JKU3HEACSATEIBHOCTH  OAHOKJIETOYHBIX
opraHu3MoB. baktepuu, apxeu, OIHOKJIETOYHBIE TpPUOBI, OJHOKIETOUYHBIC
BOJIOPOCIIH, Ipyrye NpoTUCThl. KonoHnanbHble OpraHu3MBbI.



B3auMocBsI3p 4acTel MHOIOKIETOYHOrO OpraHu3ma. TKaHW, Oprasbl W
cucteMbl opranoB. Opranu3M Kak eauHoe nenoe. ['omeocras.

Tkanu pacreHuid. Tumbl pacTUTENbHBIX TKaHEW: oOpa3oBaTelbHad,
NOKpPOBHAs, MPOBOJSAIIAS, OCHOBHas, MexaHuyeckas. OCOOEHHOCTU CTPOCHUS,
GyHKUIMNA U pacONIOKEHHS TKaHE! B OpraHax pacTeHUN.

TkKaHU XKMBOTHBIX M YEJIOBEKA. THIBI KUBOTHBIX TKAHEW: SMUTEIUAIbHAS,
COCMHUTENbHAS, MblllleuHas, HepBHass. OCOOCHHOCTH CTpOeHUs, (PYHKUUN u
PacIo0KEHUSI TKaHEH B OpraHax KUBOTHBIX U YEIOBEKA.

Opranbl. BereratuBHble W TI€HEpaTUBHBIE OpraHbl pacTeHuil. Opranbl U
CHUCTEMBI OPTaHOB KUBOTHBIX U 4YesoBeKa. OyHKIUHA OPTraHOB U CUCTEM OPTaHOB.

Omnopa tena opranusmoB. Kapkac pacrtenuii. Ckenerbl OJHOKJIETOYHBIX M
MHOT'OKJIETOUYHBIX KMBOTHBIX. HapykHblli M BHYTpeHHHH ckeneT. CTpoeHHE u
THUIIBI COEUHEHUS KOCTEH.

JIBukeHne  opraHu3MoB. JIBH)KEHME  OJHOKJIETOYHBIX  OPraHU3MOB:
aMEOOUIHOE, KTYTUKOBOE, PECHUYHOE. JIBMKEHHME MHOTOKJIETOYHBIX PACTEHUM:
TPONU3Mbl M HACTHUU. JIBM)KEHHME MHOTOKJIETOYHBIX JHUBOTHBIX UM YEJIOBEKA:
MblIleyHas cucreMa. Pediekc. CkeneTHble MBIIIIIBI U UX paboTa.

[Iutanne opranusmoB. [lorsmomeHne BOXBL,  YIVIEKHCIONO rasa Hu
MHHEPAJIbHBIX BEUIECTB pacTeHUusMU. [InTaHue *KUBOTHBIX. BHyTpuUmosoctHoe u
BHYTPUKIIETOUHOE mnuleBapeHue. [IuTtanne mO3BOHOYHBIX >KUBOTHBIX. OTHENBI
NUILIEBAPUTENBHOrO TpakTa. llumeBaputenbHble kene3bl. [IuineBapuTenbHas
CHCTEMA YEJIOBEKA.

Jlpixanue opranu3MoB. [[prxanue pactenuid. [[pixanue xuBoTHbIX. Juddy3us
ra3oB 4epe3 NOBEPXHOCTh KIeTKU. KoxHoe Apixanue. J[pixarenbHasi MOBEPXHOCTb.
XKabepHoe u nérounoe apixanue. JprxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
DOBOJIIOIIUOHHOE  YCJIOKHEHUE CTPOEHUSA JIETKMX TO3BOHOYHBIX JKUBOTHBIX.
JlpixaTenpHass cucrema d4elioBeka. MeXaHu3M BEHTWISUUM JIETKUX y NOTUL U
MJIeKonuTaromux. Perynsuus npixanus. [[prxarenbHbie 00BEMBI.

TpaHcriopT BeLIECTB y OpPraHM3MOB. TpPaHCIOPTHBIE CUCTEMBI PACTECHHII.
TpaHcnopr BewlecTB y JKMBOTHBIX. KpoBeHOCHass cucrema u €€ Oprassbl.
KpoBeHocHass cucrema TMO3BOHOYHBIX JKUBOTHBIX U uenoBeka. Cepaile,
KPOBEHOCHBIE COCyAbl M KpoBb. Kpyru kpoBooOpaiieHusi. IBOIIOLHOHHBIC
YCIIOKHEHUSI CTPOCHUSI KPOBEHOCHOM CHUCTEMBbI IMO3BOHOYHBIX JKMBOTHBIX. PaboTta
cepAua u €€ peryJisiuus.

Brinenenne y opranusmoB. Beinenenue y pacrtenuil. Beigenenue y
KUBOTHBIX. CoKparuTenbHble Bakyonu. Opranbl BbigeneHus. OunbTpanus,
CeKkpenusa U 00paTHOE BCACHIBAHME KaK MEXaHW3Mbl pabOThl OPraHOB BbIIEICHUS.
CBsI3b MOJIOCTH TEJIa C KPOBEHOCHOM M BBIACIUTENBHON cucTeMaMu. Beienenue y



MO3BOHOYHBIX JKUBOTHBIX M uejoBeka. [louku. CTtpoeHne u (QPyHKIIMOHHPOBAHWE
He(poHa. OOpazoBaHHE MOYM Y YEIOBEKA.

3anmTa y OpraHuM3MOB. 3alllUTa y OJHOKJIETOYHBIX OPraHu3moB. CHopsl
OakTepuil M UUCTHI MPOCTEHIIMX. 3alUTa y MHOTOKIETOYHBIX pPAaCTEHUH.
Kytukyna. Cpencrsa macCUBHOM M XMMUYECKOM 3a1UThl. DUTOHIINIBI.

3ammTa y MHOTOKJIETOYHBIX >KUBOTHBIX. [IOKpOBBI M HX MpPOU3BOIHEIE.
3ammTa opranusma ot Ooje3Hed. UmmyHHas cucteMa udenoBeka. Kietounblit u
TYMOpPaJIbHBI HWMMYHHUTET. BpoXaEHHBIMN M NpUOOPETEHHBIN crenuduiyecKkuit
UMMYyHUTET. Teopusi KIIOHaIbHO-celeKTuBHOro ummyHutera (I1. Opnux, ©. M.
bepuer, C. Tonerasa). BocnanutenbHble OTBETHI OPraHu3MoB. Poib BpOXKIEHHOTO
MMMYHUTETA B Pa3BUTHH CUCTEMHBIX 3a00JIEBaHU.

PazgpaxkxumocTe W peryisiuus |y  OpraHu3MoB. Pasznpaxumocts y
OIHOKJIETOYHBIX Opranu3MoB. Takcucel. Pa3zgpaxuMocTe ©  perynsiuus y
pacteHuii. PocToBbI€ BellecTBa U UX 3HAYCHHUE.

HepBhnast cucrema u pedraekTopHas peryisiuus y >KUBOTHBIX. HepBHas
cucTeMa M €€ OTHEJbl. DBOJIIOIMOHHOE YCIIOKHEHUE CTPOCHUSI HEPBHOM CHUCTEMBI
y JKUBOTHBIX. OTHENbl TOJOBHOTO MO3Ta MO3BOHOYHBIX >KUBOTHBIX. Pediiekc u
pednekTopHas ayra. beycioBHbIe U YCIOBHbBIE PEQIICKCHI.

['ymopanbHas perynsuys U SHIOKPUHHAS CUCTEMA >KMBOTHBIX M YEJOBEKA.
Kene3pl HSHOOKPMHHOW CHUCTEMBI M HMX TOpPMOHBI. JlelcTBME TOPMOHOB.
B3auMocBs3p HEpBHOM U DHIOKPUHHON cucTeM. [ unoraizamo-runodusapHas
cucrema.

JemoHcTpanumn

IToprper: U. I1. I1aBnos.

Tabmuubr u cxembl: «OIHOKIETOUYHBIE BOJIOPOCIN», «MHOTOKIETOUHbIE
Bojopocnny», «bakrepumn», «lIpocreiimme», «OpraHbl LIBETKOBBIX PACTCHUII,
«CuctemMbl OpraHoB IO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «Tkanu pacrenumii», «KopHeBble cucteMbl», «CTpoeHHe CTEOIs»,
«CtpoeHue IUCTOBOM MIACTUHKW», «TKaHM >KMBOTHBIX», «CKEJIET YelOBEKay,
«IInmeBapurensHass cucrema», «KpoBeHocHas cucrema», «/lpIxarenbpHas

CUCTEMAY, «HepBHas CHUCTEMA, «Koxay, «MBplIeuHas CHUCTEMAY,
«BbienurenpHas cuctemay, «IOHIOKpUHHAs cucTteMa», «CTpOo€HHE MBI,
«Ammynurery,  «KumeuHonosnoctHeie», «(Cxema  NUTaHUS  PacTCHUI»,

«KpoBeHOCHBIE CHCTEMBI IIO3BOHOYHBIX JKMBOTHBIX», «CTpOo€HHE THIPBDY,
«Ctpoenne mniaHapun», «BHyTpeHHee cTpoeHue n0xkaeBoro uepss», «HepBHas
cucteMa pbiO», «HepBHas cucrema nsarymkw», «HepBHas — cucrema
npecmbikatomuxcs»,  «HepBHas  cucrtema  nruny, «HepBHas — cucrema
MiIeKonuTaromuxy, «HepBHas cuctema uenoBeka», «Pediexcey.



OO0opyi0BaHME: CBETOBOM MHKPOCKOI, MHUKPOIPENapaThl OJHOKJIETOYHBIX
OpraHu3MOB, MHUKpOMpenaparbl TKAHEH, PAKOBUHBI MOJUIFOCKOB, KOJUIEKI[UU
HACEKOMBIX, WUIJIOKOXHUX, >KMBBIE SK3EMIUISIPbl KOMHATHBIX PAcTEHUU, repoapuu
pacTeHMil pa3HbIX OTHAEJIOB, BIAXHBIE MpenapaTbl KUBOTHBIX, CKEJETHI
MO3BOHOYHBIX, KOJUICKIIUM OECIO3BOHOYHBIX IKUBOTHBIX, CKEJIET 4YeJIOBEKa,
o0opyaoBaHuE TSl IEMOHCTPAIIMK ITOYBEHHOT'O U BO3IYIITHOTO MUTAHUS PACTEHUN,
pacHieTuIeHHs Kpaxmalia U O€JIKOB o1 IeUCTBHEM (DepMEHTOB, 000PYyI0BaHUE TSI
JNIEMOHCTPALIUU OIBITOB 10 U3MEPECHUIO )KU3HEHHOM EMKOCTH JIETKUX, MEXaHU3MA
IbIXaTEJIbHBIX JBUKEHUI, MOJIEIIM TOJIOBHOTO MO3ra Pa3JIMYHbIX )KUBOTHBIX.

JlaGopaTopHasi padora «/3ydeHne TKaHEeW pacTeHUI».

JlabopaTopHasi padora «/3yueHrne TKaHEN KUBOTHBIX).

JlaGopaTopHasi pabora «/3ydyeHne opraHoB IBETKOBOT'O PACTECHUS».

Tema 10. Pa3MmHOkkeHUe 1 pa3BUTHE OPTAaHU3MOB

@dopMbI pa3MHOKEHHSI OPTaHU3MOB: Oecrojioe (BKJIIOYas BEreTaTHUBHOE) U
nojaoBoe. Buabpl 0ecrnosoro  pa3sMHOXKEHHUS: TOYKOBAHHE, CHOPYJISLHUS,
(dparMeHTaiys, KIOHUPOBAHUE.

ITosoBoe pa3smuoxeHue. IlosoBbie KIE€TKU, WM rameThl. Meito3. Craauu
Mmeno3a. [loenenne xpomocom B Menose. Kpoccunrosep. brosiornueckuii CMbICT
M€i103a W IMOJIOBOrO Imponecca. Meio3 M ero MeCTO B KU3HEHHOM IHKJIE
OpPraHu3MOB.

[Ipen3aponpimeBoe pasBurue. I'amerorenes y suBOoTHbIX. [10y10BBIE Keme3bl.
OO6pa3oBanue U pa3BUTHE MOJOBBIX KiIeTOK. Criepmarorene3 u ooreHes. CTpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBOpeHre W SMOpPUOHAILHOE pa3BUTHE KUBOTHBIX. (CrmoOCOOBI
OIUIOJIOTBOPEHUS: HApY)KHOE, BHyTpeHHee. [lapTeHorenes.

NHnuBHuyanbHOE pa3BUTHE OPTaHU3MOB (OHTOTEHE3). IMOPHOIOTHS — HAayKa
O Pa3BUTHH OPraHu3MOB. Mopghozene3 — 00na u3 2nagHbix NPoodIemM IMOPUOIOCUU.
Konyenyuss mopgocenos u modenu mopgoceneza. Craguum >MOpHUOreHe3a
KUBOTHBIX (Ha mpumepe Jjsarymku). JpoGnenue. Tumsl  npoOiieHwHs.
Jemepmunuposannoe u HedepmuHupogarnHoe OpobneHue. bnacmyna, munvl
onacmyn. OcoOEHHOCTH APOOJICHUS MIIEKOIUTAIOIMINX. 3apPOJBIIIEBBIC JTUCTKA
(racTpynsius). 3aKjiajika OpraHOB M TKaHEHW U3 3apOJIbIIIEBHIX JIUCTKOB. B3auMHoe
BIMSHUE YacTed pa3BUBAIOIIETOCS 3apojbliia (dMOpUOHANbHAS WHIYKIIUS).
3aknagka IUIaHA CTPOCHUSL JKMBOTHOTO KAaK — PE3yJbTaT HUEPapXUUYECKHX
B3aMMOJICUCTBUI TeHOB. BrnusHue Ha H»MOpUOHATBLHOE pPAa3BUTHE PA3IAYHBIX
(aKTOpOB OKPYKAIOIIEH Cpe/ibl.

Poct u pasButhe kxuBOTHBIX. [locTamMOpuoHanbHBIM Tepuoi. Ilpsmoe wu
Hernpsimoe pa3BuTue. PaszButne ¢ wmetamopdo3oM y OECHO3BOHOUHBIX U
MO3BOHOYHBIX >KUBOTHBIX. DBHOJIOrMYECKOE€ 3HAUYEHHE MPSAMOTO W HEMPSIMOIo



pPa3BUTHUSA, UX PACHPOCTPAHECHHE B NMpPUPOJE. THIBI POCTa KUBOTHBIX. DaKTOpHI
pEryJISIlIUU POCTa KMUBOTHBIX U yenoBeka. CTaauu MOCTAIMOPUOHAIBHOTO Pa3BUTHUS
y )KUBOTHBIX U yenoBeka. [lepunoasl oHTOorenesa uenopeka. CrapeHrue U CMEpPTh Kak
OMOJIOTUYECKHE MPOIIECCHI.

Pasmuoxxenne u pasutrue pacrenuil. ['ametoput u crnopodur. Meiio3 B
KU3HEHHOM IuKie pacteHuid. OOpa3zoBaHue CHOp B IMpolecce Menosa.
l'amerorenes y pacreHnid. OIUTOOOTBOPEHUE U PA3BUTHE PACTUTEIBHBIX
OopraHu3MoB. /[BoiiHOE OIIOAOTBOPEHHUE Y LIBETKOBBIX pacTeHuil. OOpa3oBaHue U
Pa3BUTHE CEMEHU.

MexaHu3MBbl pEryJisiiid OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.

JemoHcTpanumn

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

Tabmumel 1 cxembl: «BereratuBHOe pa3sMHOXKeHHE», «THIBI Oecmoyoro
pasMHOXEHUs», «Pa3zMHOXKEHHE XIaMUIOMOHAbDY, «Pa3MHOKEHHE O3BIJICHBD),
«Pa3MHOXeHUe TUAph», «Meio3», «Xpomocomel», «l'amerorenes», «CTpoeHne
SMUEKIETKH U crepmaro3onaa», «OCHOBHBIE CTaauud OHTOreHesa», «llpsmoe u
HENpsAMoOe pa3Butue», «Pa3zButue Maiickoro xyka», «PasButne capaHum,
«Pa3Butue nArymku», «/[BOMHOE OIUIOJOTBOPEHUE Yy LBETKOBBIX pPACTCHUN»,
«CtpoeHue ceMsiH OJTHOJIONBHBIX U JIBYJOJBHBIX PACTCHUN», « KU3HEHHBIA LUK
MOpPCKOM  KamycTbl», <OKW3HEeHHBIM 1muKI  MxXxa», <«CKU3HEHHBIM LMK
NaropoTHUKA», «KM3HEHHBII UK COCHBDY.

OOopyioBaHME: CBETOBOM MHMKPOCKOI, MHUKpPONpENnapaThl SULEKIECTOK MU
CIIEpMaTO30UI0B, MOAENb «LMKIT pa3BUTHS JATYIIKI.

JlabopaTopHasi padora «/3yyeHrne CTpOECHUS MOJOBBIX KJIETOK Ha TOTOBBIX
MUKPOIIpEapaTaxy.

IlpakTuueckas padora «BbisiBIEeHHME NPU3HAKOB CXOJCTBA 3apOIbIIICiH
MMO3BOHOYHBIX KHUBOTHBIX).

JlaGopaTopnass pabora «CTpoeHHE OpPraHoB pa3MHOKEHHUS BBICHINUX
pacTEHU.

Tema 11. I'eHeTuka — HayKka O HaCJeJACTBEHHOCTH W HM3MEHYHBOCTH
OpPraHu3MoOB

Hcropust cTaHOBIEHUWS W pa3BUTUS TEHETHMKM Kak Hayku. Pabotsr T
Menpnens, I'. ne ®@puza, T. Moprana. Poib OT€UECTBEHHBIX YUEHBIX B Pa3BUTUH
renetuku. Padotel H. K. Kombrioa, H. WI. BaBunosa, A. H. benosepckoro, I'. /1.
Kapneuenko, 0. A. ®dmmnuenko, H. B. Tumodeera-Pecopckoro.

OCHOBHBIE TEHETUYECKUE MOHATHUS U CUMBOJIBL. | OMOJIOTHYHBIE XPOMOCOMBI,
aJUIeJIbHBbIE TEHBI, aJIbTEPHATUBHBIC MPU3HAKH, TOMHUHAHTHBIA M PELIECCUBHBIN
pU3HAK, TOMO3UT0Ta, TETEPO3UT0Ta, YUCTAsl JIMHUS, TUOPHUIbI, TEHOTHUII, (PEHOTHIIL.



OCHOBHBIE ~ METONIbI ~ T€HETUKH: THOPUIOJOTUYECKHH,  IMTOJOTUYECKUM,
MOJIEKYJISIPHO-T€HETHYECKH .

JemoHcTpanumn

IToptpertsi: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. W.
BaBunos, A. H. benozepckuii, I'. [[. Kapneuenko, 0. A. ®@ununuenko, H. B.
Tumodeer-PecoBckuii.

Tabnuiel u cxembl: «MeToIbl TeHETUKINY, «CXeMbl CKPEIUBAHUS.

Jlabopatopuas paGora «Jlpozoduna Kak OOBEKT TE€HETHMUECKHX
VICCIIEIOBAHUIY.

Tema 12. 3aK0HOMEPHOCTH HACJIEICTBEHHOCTH

Monorubpuanoe ckpemuBanue. llepBblii  3akoH MeHaenss — 3aKOH
eAMHO00pa3usi ruOpHI0B nepBoro nokojenus. [Ipasuino qomuHupoBanus. Bropoi
3aKOH MeHens — 3aKOH paclUeIUIeHUs IMPU3HAKOB. LluTonornueckue OCHOBBI
MOHOTHOPHIHOTO CKpeluBanus. [ umore3a 4ucToThl raMer.

AHanusupytoliee ckpemnBanue. [[poMexxyTOoUHbI XapakTep HACIEAOBaHMUS.
Pacuieryienne npru3HakoB MpHU HEMOJTHOM JIOMUHUPOBAHUMU.

Hurubpugnoe ckpemuBanue. Tperuit 3akoH MeHens — 3aKOH He3aBUCUMOTO
HACJICIOBAaHUS  IPU3HAKOB. [{uTonorndyeckue  OCHOBBI  JUTHOPHUIHOTO
CKpEIIMBAHUS.

CuennenHoe HaciegoBaHue npusHakoB. Pabotel T. Moprana. CuemieHHoe
HACJICIOBAHUE TIE€HOB, HAPYLICHUE CLEIUICHUS MEXIy TeHaMH. XPOMOCOMHas
TE€OPHsI HACIEICTBEHHOCTH.

I'enernka nosia. XpoOMOCOMHBIM MEXAHU3M OIPEIEIEHUs 1Moja. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOTraMeTHbIM W TeTEpPOraMeTHbIA MOJ. ['eHeTnueckas
CTPYKTYpa MOJIOBBIX XpoMocoM. HacnenoBanue nprusHaKoB, CLEIJIEHHBIX C I10JIOM.

I'enorun xak nenoctHas cucreMa. [lnernoTponus — MHOXKECTBEHHOE IEMCTBUE
reHa. MHOXECTBEHHbIM aJulenu3M. B3anmMoAencTBUE HEaIJIEIbHBIX TI'E€HOB.
Komnnementaprnocts. Onmcras. [lonumepust.

['eHeTYeCKU KOHTPOJIb Pa3BUTHUS DPACTEHUHM, XMBOTHBIX U 4YEJIOBEKa, a
TakKe (PU3MOIOTHYECKUX TPOIECCOB, TOBEACHHUS M KOTHUTUBHBIX (DYHKIIHA.
I'eneTnueckue MexaHu3Mbl CUMOMOI€HE3a, MEXAHU3MbI B3aUMOJIEUCTBUSL «XO3UH
— Tapa3uT» U «XO35IUH — MHUKpPOOMOM». ['€HeTHMYecKHhe acheKThl KOHTPOJIS U
W3MEHEHUS HACJIEACTBEHHOM MH(GOPMAIIMU B TOKOJICHUSX KJIETOK U OPraHU3MOB.

JdemoHcTpanuu

IToprpetsr: I'. Mennens, T. Mopras.

Tabnuubl u cxemsl: «IlepBblif 1 BTOpoil 3akoHbl Menpens», «Tpetuii 3akoH
MeHnpens», «AHanmusupyrouiee ckpemuBanue», «HemoiHoe TOMHUHHpPOBaHUEY,
«CueryieHHOe HacJeJ0BaHWE NPU3HAKOB Yy JApo3oduiibly, «['eHeTnka momiay,



«Kapunotunm  4yenoBeka», «Kapuotunm npo3oduis»y, «Kapuotum OTHIED,
«MHOX€eCTBEHHBIN aJIeIn3My, «B3anMoaeiicTBre TeHOBY.

OOGopyoBaHue: Mojelb JUIsl JIEMOHCTPAIIMM 3aKOHOB  €IMHOO00pa3us
rUOpUIOB TIEPBOTO TMOKOJEHUS U pAaCHICIUICHUs MPU3HAKOB, MOJAENb s
JEMOHCTpAallUM 3aKOHA HE3aBUCHMOIO HACJIEAOBAHUS NPU3HAKOB, MOJENb JJIs
JEMOHCTPAlUM CLEIJICHHOTO HACIEIOBAHUS MPHU3HAKOB, CBETOBOM MHKPOCKOI,
MUKpornpenapar: «Jpo3zopuiay.

IIpakTnueckas padora «/3ydyeHue pe3yJbTaTOB MOHOTHOPUIHOTO
CKpENIMBaHUS Y APO30(UITBD.

IlpakTnueckas  paGora  «M3yueHue  pe3yiabTaTOB  AUTHOPHIHOIO
CKpEILUBAHUS Y APO30(DHUITBI.

Tema 13. 3akoHOMEPHOCTH U3MEHYUBOCTH

B3aumMogeiictBue reHoTuMna W cpeabl npu  QopMuUpoBaHUM (PEHOTHIIA.
N3menunBOCTh Npr3HakoB. KauecTBEHHBIE M KOJMYECTBEHHBIE NPU3HAKU. Bubl
W3MEHYMBOCTH: HEHACJIEACTBEHHAS U HACIICICTBEHHAS.

MopudukanronHass HW3MEHYUBOCThb. Poib cpenbl B (opMHupoOBaHUU
MoAU(UKAIIMOHHOW M3MeH4YMBOCTH. Hopma peakiuu mpu3Haka. BapuanuoHHBIN
psan u BapuarnmonHas kpuBas (B. Horanncen). CpoiicTBa MOAU(PUKAIMOHHOM
W3MEHYUBOCTH.

I'enoTunmueckas n3MeHUMBOCTh. CBOMCTBA T€HOTUMUYECKON U3MEHYMBOCTH.
Bupl reHOTUITYECKON U3MEHYUBOCTH: KOMOWHATUBHAS, MyTAllMOHHAS.

KomOunaTtiBHasT WM3MEHYHMBOCTh. Mei03 W IOJOBOM MpoIlecC — OCHOBA
KOMOMHATUBHOM U3MEHUYUBOCTHU. POJIb KOMOMHATUBHON M3MEHYMBOCTU B CO3JJaHUU
TEHETUYECKOT0 pa3Ho00pa3us B Ipeiesiax OqHOTo BU/IA.

MyranmoHHass W3MEHYMBOCTb. Buabl MyTalui: T€HHbIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  WHAYUUPOBAHHBIE MyTalMU. SnepHble WU
nUTOoIIa3MaTuueckue Myrtauud. CoMaTUYeCKUE U MOJOBble MyTauuu. [IpudnHbI
BO3HUKHOBEHUS MyTalnuid. MyTareHpl ¥ WX BJIUMSIHUE HAa OpPraHU3MBI.
3aKOHOMEPHOCTH MYTAIMOHHOTO TMpolecca. 3aKOH TOMOJIOTUYECKHUX PSJI0B B
HacnenctBeHHoW m3meHunBoctu (H.M. BaBuioB). BHesnepHass U3MEHUHMBOCTH U
HACJIEICTBEHHOCTb.

Onuecenemuxa U JNULEHOMUKA, PpOIb INULEHEMUYEeCKUX dakxmopos 8
Hac1e008aHUU U USMEHYUBOCMU PeHOMUNUYECKUX NPUSHAKOG Y OP2AHUIMOB.

JdemoHcTpanuu

IToprpetsr: I'. ne @pus, B. Moranucen, H. 1. BaBunos.

Tabmuiet u  cxembl: «Buael  u3meHumBocTH», «MoaudukanoHHas
U3MEHYUBOCTbHY, «KomOunaruBHas U3MEHUYHUBOCTDY, «Menosy,
«OmnogorBopenuey, «I'eHeTnueckue 3a00yieBanus YenoBeKka», « Bumabsl MyTaruiin.



OO6opynoBaHue: XUBbIE W TepOapHBIC SK3EMIUISIPhl KOMHATHBIX PACTEHUH,
pucyHku (doTtorpadun) KHBOTHBIX C PA3IMYHBIMHU BUAMU N3MEHUHNBOCTH.

JlabopaTopHas padora «HccnenoBanue 3aKOHOMEPHOCTEU
MOJU(PUKAIMOHHON U3MEHUMBOCTU. [locTpoeHue BapuallMOHHOTO psna H
BAPHUALIMOHHON KPUBOWY.

IIpakTnueckas padora «Mytarmuu y gApo3odunsl  (Ha  TOTOBBIX
MHUKpOIIpenaparax)».

Tema 14. I'eHeTnka 4yesioBeKa

Kapuorun uenoBeka. MexayHapoJaHas IporpaMma HCCIEIOBAaHHUS TE€HOMA
yenoBeka. Meronbpl  M3y4eHUsT ~T€HETHMKH  YEJIOBEKAa: TIE€HEAJIOTHMYeCKH,
OJM3HEIOBBIM, MU TOTCHETUUCCKUM, MOMYJIALMOHHO-CTAaTUCTUYECKUN,
MOJIEKYISIPHO-T€HETUYECKUIA. CoBpemeHHOE OnpeieNICHNuE reHOTHUNA!
MOJITHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIUPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[T11P-ananmu3a. HacnencTBeHHbIe 3a001eBaHus YenoBeKa. [ eHHBIC U XPOMOCOMHBIE
0oJie3HM 4YenoBeKa. boOJe3HM C HACIEACTBEHHOM MPeapacroioKeHHOCTHIO.
3HaYCHUE MEAUUMHCKON T€HETHKH B MPEAOTBPALICHUN U JICYEHUU F€HETUYECKUX
3a0oneBaHUi 4YenoBeKa. MeauKO-TeHeTUUeCKoe KOHCYJIbTHpoBaHue. CTBOJIOBBIC
KJIeTKU. [[oHSATHE «T€HETHYECKOTO Irpy3a». JTUUECKUE aCHEKThl UCCIEAOBAHUN B
00J1acCTH pelaKTUPOBAHUSI TEHOMA U CTBOJIOBBIX KJIETOK.

I'enetnueckue (akTophl TMOBBIINIEHHOW YYyBCTBUTEIBHOCTH 4YEJIOBEKA K
bu3nYecKoMy U XUMHUYECKOMY 3arpsi3HEHUIO OKpykaroiieil cpenpl. ['enernueckas
IIPEIPACIIOIOKEHHOCTD YEJIOBEKA K MTATOJIOTUSM.

JemoHcTpanumn

Tabmuiel u cxembl: «KapuoTun uenoBekay, «MeToJbl U3yUeHUs] TeHETUKU
yesioBekay, «I'eHeTnueckue 3a00JIeBaHUsI YETIOBEKAy.

IIpakTuyeckas padora «CocTaBlIeHUE U aHATIU3 POAOCIOBHOW.

Tema 15. Cestekunst OpraHusMoB

JloMecTukauuss M CeleKuMs. 3apoKACHUE CEIEKIMA W JOMECTUKAIIUU.
Yuenne H. WM. BaBumoBa o IleHTpax MNpouCXOXAEHUS U MHOT000pa3us
KYJIbTYPHBIX pacTeHuil. PoJsib cenekuuu B CO3MaHUM COPTOB PACTEHUM U IOPOL
#*uBOTHBIX. CopT, mopoaa, IITaMM. 3aKOH TOMOJIOTUYECKUX PSJIOB B
HacjieACcTBeHHOM wu3MeHunmBocth H. . BaBumoBa, ero 3HadeHue s
CEJICKIIMOHHOM pabOoTHI.

Metoapl ceneKIMOHHOW paboThl. M cKycCTBEeHHBIM OTOOp: MAacCOBBIM U
VHAUBHUIY ATbHBIN. Tarsl KOMOMHAIIMOHHON CCJICKIIUU. HUcnerranue
NPOU3BOJIUTENICH MO MOTOMCTBY. OTOOp MO TEHOTUNY C TOMOIIBIO OLIEHKU
(deHoTuNna NOTOMCTBA U OTOOP MO FeHOTHUITY ¢ ToMolIkto aHanu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3  Kak  METOJ[  CEJCKIMOHHOM  paboThl.
PannanmoHHbIM 1 XUMUYECKANA MyTareHe3 Kak HCTOYHUK MYTAlUMM Y KyJbTYPHBIX



¢opm opranuszmMoB. Vcrmonb3oBaHHE TEHOMHOTO PEIAKTUPOBAHUS U METOOB
pexoMOuHaHTHBIX JIHK 1715 mosmydeHust HCXOAHOro MaTtepuana s CeIeKLIUN.

[Tonyuenue MOJIUTLIONI0B. Buytpusugosas ruopuIn3aIus.
bnuskoponcTBeHHOe  ckpeniuBaHue, Wi uHOpuauHr.  HepomactBeHHOe
CKpenuBaHue, win ayTopuauHr. ['ereposuc u ero npuuuHbl. Mcmnonb3oBaHue
rerepo3uca B cenekiuu. Otnanénnas rudpuauzanus. [Ipeogonenue Gecruioaus
MEXBUJIOBBIX THOPUI0B. JIOCTUKEHUS CEIEKIIMA PACTEHUHN U KUBOTHBIX. «3e1éHas
DEeBONIOYUAY.

CoxpaHeHHE U U3YYEHUE TE€HETUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUH U
UX JUKUX  pOIMYed Il CO3JaHUS  HOBBIX COPTOB U  THOPHUJIOB
CEIbCKOXO3SIMCTBEHHBIX  KYJNbTYp. /3yuenue, coxpawenue u  YnpaeieHue
2eHeMUYeCKUMU pPecypcamu CeNbCKOXO3AUCMEEHHIX U NPOMBICIO0BbIX HCUBOMHBIX
8 Yenax YAYUueHUs Cyuecmeyiomux U co30aHus Ho8blx Nopoo, TUHUL U KPOCCO8, 8
MoOM yucie ¢ NpPUMEHEHUeM COBPEMEHHbIX MemOo008 HAYYHbIX UCCLEe008AHULL
nepeodogvix uoeti U nepcneKmuHbIX MexHoa0Ul.

JdemoHcTpanuu

[Toptpersi: H. W. Basunos, . B. Muuypun, I'. /1. Kapneuenko, II. II
Jlyxbsinenko, b. JI. Acraypos, H. bopnoyr, . K. benses.

Tabnuiel U cxeMbl: «L{eHTpbl MPOUCXOXKICHUS U MHOTOOOpa3us KyJIbTYPHBIX
pacTeHui», «3aKOH rOMOJIOTMUECKHX PSJAOB B HACIEACTBEHHONM M3MEHUYMBOCTHY,
«Metonsl cenekuumny, «OTnanéunas rudpuauzanus», «MyTtareHes».

JlabopaTopHas padora «/I3yueHue COPTOB KyJIbTYPHBIX PACTEHUN U MOPOJ
JIOMAITHUX YKUBOTHBIX).

JlaGopaTopHasi padora «/3yyeHrne METOJ0B CENIEKIIMN PACTCHUIN.

IIpakTuyeckas padora «lIpuBuBKa pacTeHuU».

Jkckypeusi «OCHOBHBIE METOJIbl M JOCTHMIKEHHUS CEJEKIMU PacTeHUH W
KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHLUIO, IJIEMEHHYIO bepmy,
COPTOMCHBITATENIbHBI y4acTOK, B TEIUIMYHOE XO3SMCTBO, B J1a0OPATOPHIO
arpOyHUBEPCUTETA UJIM HAYUYHOT'O LIEHTPA)».

Tema 16. buoTexHoI0rMs U CHHTEeTHYECKasi 0HOJIOTHUsA

OOBEKTHI, MCHOJIB3yeMble B OHMOTEXHOJIOTHMH, — KIETOYHBIE W TKAaHEBHIE
KYJBTYPBHI, MHUKPOOPTaHU3MBI, ux XapaKTEepUCTHKA. TpanunmonHas
OMOTEXHOJIOTHS:  XJIEOONEUYeHHe, TMOJyuYeHUE KHUCIOMOJIOYHBIX MPOIYKTOB,
BUHOJEMME. Mukpoouonornueckuii cuHTe3. OOBEKTHI MHUKPOOMOIOTUYECKHUX
TexHosoruid. [Ipon3BoaCcTBO Oenka, aMUHOKHUCIIOT ¥ BATAMUHOB.

Co3nanue TEeXHOJOTH W MHCTPYMEHTOB LI€JIEHANPABICHHOTO W3MEHEHUs U
KOHCTPYHUPOBAHHUSI T€HOMOB C LIEJIBIO MMOJYYEHUSI OPTaHU3MOB U UX KOMIIOHEHTOB,
coJiepKalluX He BCTPEYArOIUecs: B TPUPOie OMOCHHTETUYECKUE MY TH.



Knerounasa wnxxenepus. Meroabl KynbTypbl KJIETOK M TKaHEW pPacTEeHUU U
K®UBOTHBIX. KpmoGanku. Comaruyeckas THOpuUAM3AUS W  COMATHYCCKUN
sMOpuorene3. Mcnonap30BaHUE TalIOWI0B B CelEKIUU pactenuil. [lonyuenue
MOHOKIIOHAbHBIX anmumein. Hcnoavsosanue MOHOKIOHANbHBIX U NOAUKTOHATbHBIX
aumumen 6 Mmeouyure. VICKyCCTBEHHOE OIUIOAOTBOpEHUE. PeKoHCTpyKIus
SMUEKJIETOK U KJIOHUPOBAHUE KUBOTHBIX. METON TPaHCIUIAHTALMU SIIEP KIIETOK.
Texnonocuu 0300po6enus, KYIbMUBUPOBAHUSL U  MUKDOKIOHAIbHO20
DA3MHONCEHUSL CEIbCKOXO3AUCMBEHHBIX K)IbMYP.

XpOMOCOMHass W TeHHasg HWHXeHepus. VCKyCCTBEHHBIM CHHTE3 I€HAa W
koHcTpyupoBanue pekomOuHanTtHbix JIHK. Cozdanue mpanceennvix opeanusmos.
JIOCTMKEHHsT W NEPCHEKTHUBBl XPOMOCOMHOM W TE€HHOW  HH)KCHEPHH.
DKOJIOTUUECKHUE U 3TUYECKHE MPOOJIEMbl TeHHON UHKEHEPHH.

MenunuHckue ounorexnojoruu. IloctreHomuas nuudpoBas meauiuna. [T1P-
JTMarHocTuka. MeTaOoJIOMHBIM aHAJIM3, TEHOIEHTPUYCCKHN aHajau3 IpoTeoMa
YEJIOBEKa JJIsl OUEHKH COCTOSIHUSA €ro 3J0poBbi. FCHMoOMb30BaHME CTBOJOBBIX
Kietok. TapretHas Tepanus paka. 3D-OuouHkeHepusi sl pa3pabOTKu
byHIaMEHTAIBHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTHH, CO3AaHUSl KOMILIEKCHBIX
TKaHEH COuYeTaHWEM TEXHOJIOTUM TPEXMEPHOro OMONMPHUHTHHTA U ckaddonarHra
JUISL PELICHUS 33724 EPCOHATM3UPOBAHHOW MEAULIUHBI.

Co3naHue BEKTOPHBIX BaKIMH C IEJIbI0 oOecredyeHus: KOMOWHUPOBAHHOM
3amuThl OT Bo3Oymutenet OPBU, ycTaHoBiIeHHE MOJEKYJISPHBIX MEXaHHU3MOB
dbynkunonupoBanusi PHK-conepkamux BUpYCOB, BBI3BIBAIOIINX OCO0O OIACHBIE
3a00J1€BaHuUs YEIOBEKA U )KMBOTHBIX.

JdemoHcTpanuu

Tabnuubl u cxemsl: «/cnonb30BaHrEe MUKPOOPTaHU3MOB B IIPOMBIIIIEHHOM
MPOU3BOACTBEY, «KieTouHas uHxkeHepus», «I eHHasi HHKEHEPUS.

JlabopaTtopHasi padora «/3yueHne o0beKTOB OMOTEXHOIOTHUI.

IIpakTnyeckas padora «llonydeHrne MOJIOYHOKUCIBIX TPOTYKTOBY.

JKeKypcusi «bHOTEXHONOrUsT — BaKHEWIIas MPOU3BOAUTENBHAA CHIIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTMYECKOE MPOU3BOICTBO)».

11 KJIACC

Tema 1. 3apoxaeHne W pa3BUTHE 3BOJIOIHOHHBIX MNPEACTABJICHHH B
onosiorum

OBomtonmonHass teopuss Y. JlapBuna. [IpeanochbulkM BO3HUKHOBEHHUS
napBuHHM3Ma. JKU3Hb U Hay4dHas aesaTenbHocTh Y. /[apBuHa.

JIBM>KyIIME CUJIbI 3BOTIOUMH BUJOB 10 Y. JlapBuHY (BbICOKast HHTEHCUBHOCTh
pPa3MHOXXEHHS  OpPraHM3MOB, HACJEACTBEHHas M3MEHYMBOCTh, Ooprba 3a
CYILIECTBOBAHHE, €CTECTBEHHBIN U UCKYCCTBEHHBINA OTOOD).



Odopmienne cunTerndecko Tteopun HBomormu (CTD). HelrpanpHas
Teopust dBomtound. CoBpeMeHHas JBOJIOLMOHHAs OWOJOrus. 3HayeHue
ABOJIIOIIMOHHON Teopuu B GOPMUPOBAHUU €CTECTBEHHO-HAYYHOW KapTUHBI MUpA.

JdeMoHcTpanuu

[Toptpetsi: Apucrorens, K. Jlunneit, XK. b. Jlamapk, 2. XK. Cent-Unep, XK.
Kioswe, Y. [Hapsun, C. C. YerBepukos, U. U. [lImansraysen, x. Xonneiin, /1. K.
benses.

Tabmuupr u cxembl: «Cucrema >xuBoil mnpupoasl (mo K. Jlunuew)y,
«Jlectnunia xuBbIX cymiecTB (mo Jlamapky)», «MexaHusm QGopMUpOBaHUS
pUCnocoONeHnii y pacTeHuil W kUBOTHbIX (mo Jlamapky)», «Kapra-cxema
MapipyTa nytemectsus Y. lapsunay, «Haxoaku Y. J{apsuna», «@opmbl 60pbObI
3a cymectBoBanue», «llopoasl romy6eit», «MHoroobpasue KyJabTypHBIX (opM
KarmycTb», «[lopoabl JOMANIHUX KUBOTHBIX», «CxeMa 00pa3oBaHUsI HOBBIX BUJIOB
(mo Y. [apBuny)», «CxemMa COOTHOIICHHUS JBMIXKYLIMX CHJI SBOJIIOIUN,
«OCHOBHBIE MMOJIOKEHUSI CHHTETUYECKON TEOPUU IBOJTIOLIAN.

Tema 2. MUKpPO03BOIIOLMS U €é pe3yJibTaThl

[Tonynsiuust Kak 3JaeMEeHTapHast eIUHUIA 3BOTOIUU. COBPEMEHHBIE METO/IbI
OIICHKM TEHETUYECKOro pa3zHooOpa3uss W CTPYKTypbl momyisiui. 3meHenue
reHooH/a TMOMYJISILMKA KaK 3JIEMEHTAPHOE 3BOJIOLMOHHOE SBJIEHUE. 3aKOH
reHernueckoro paBHosecus [x. Xapau, B. BaitnOepra.

DOneMeHTapHbIe (AKTOPHI (IBMIKYIIME CHIIBI) SBOJIONUUA. MyTallMOHHBIN
npouecc. KomOmHaTtuBHas u3MeHUMBOCTh. [Jlpelid TeHOB — ciydaifHbie
HEHAINpaBJIEHHbIE W3MEHEHUS YacTOT ajulesied B MONyJsusaX. O@Qext
ocHOBarend. JIpgexm Oymwuiriounoco eopaviuika. CHudCeHUe 2eHemuuecKo2o
pasznoobpazus: npuuunsl u cireocmeus. Ilposenenue s¢gpghexma Opeticha 2enog 6
bonvuwux u  manvix  nonyaayusx.  Mwurpanun.  M3omsaums  mOmyIIsSIuii:
reorpadudeckas (IpOoCTPaHCTBEHHAS), OMOIOTHUYecKas (pPErnpoIyKTUBHAS).

EcrectBenHblii 0oTOOp — HampaBmsitonuil ¢akrop s3Boionuu. Dopmbl
€CTECTBEHHOro  oTOOpa:  JBIKYIIMH, CTaOWIM3UPYIOUIUH,  pa3pbIBAIOLIUNA
(mm3pynTuBHbIN). [lonoBoit oTO60p. BO3HMKHOBEHHE W SBOIIONHUSA COIUAIBLHOTO
MOBE/ICHUS ’KUBOTHBIX.

[Ipucnoco0aeHHOCTh ~ OPraHU3MOB  KaK  pe3yJbTaT  MHKPOIBOJIOLHUU.
Bo3nukHOBeHHEe — mpucrnocobsieHuid y  opraHu3moB.  Apomopdo3sl U
uanoananrtanuu. [Ipumepsl mpucnocobieHnit y opranu3mMoB: MOp(hOIOTrHYecKue,
¢usnonornueckue,  OMOXUMHUYECKHE,  ToBeneH4Yeckue.  OTHOCHUTEIBHOCTH
MPUCIIOCOOIEHHOCTH OPraHU3MOB.

Bun, ero xpurepun u crpykrypa. BumooOpazoBanue Kak pe3yibTar
MUKpPOIBOJIOIUU. M3omsmus — kioueBod ¢daktop BumooOpazoBanus. Ilytu u
CrocoObl BUI000pa30BaHUS: aJIONaTPUUYECKOe (reorpaduueckoe),



CUMITATPUUECKOE (3KOJIOTHYECKOE), «MTHOBEHHOE» (moymMmIONAU3aIKs,
rubpuanzanus). JIuTenbHOCTh BOTIOIMOHHBIX MTPOLIECCOB.

Mexanuzmbl (HOpMUPOBAHUS OUOTOTHYECKOTO Pa3HOOOpasusl.

Ponp 3BONOIMOHHOM OMoOJOrMM B pa3pabOTKE HAy4YHBIX METOJOB
COXpaHeHHUs OmopazHooOpa3us. MUKpPO3BOIIONUS U KOIBOJIOLUS apa3UTOB U UX
X03s51eB. MexaHu3Mbl (POPMUPOBAHHS YCTOMUMBOCTH K aHTUOMOTHKAM U CIIOCOOBI
OOpBOBI C HEMH.

JdeMoHcTpanuu

[Toptpetsi: C. C. UerBepukos, 3. Maliip.

Tabmuubl u cxembl: «MyTauuoHHass HW3MEHYMBOCTHY», «llomynsumonHas
CTpYKTypa Buaa», «Cxema nposiBiieHus 3akoHa Xapau—BalinOepray», «Buxyiue
CHJIBI 3BOJIIOLUNY, «IKOJOTMYECKas HU30JALUS HOMYJSIIMA CeBaHCKOU (hopemn»,
«l'eorpaduueckas H30A0Us  JMCTBEHHMULIBI CHOMPCKOM M JIMCTBEHHUIIBI
naypckon», «llomynsinquoHHbIE BOJIHBI YUCIEHHOCTH XUITHUKOB U )KEPTBY, «Cxema
NEUCTBUA €CTECTBEHHOro o0TOOpa», «®Popmbl OOpHOBI 3a CYIIECTBOBAHHUE,
«HaycTpuanbHelil MeTaHu3M», «KuBble nckomnaemelie», «IIokpoBUTEIBCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexnaromas OKpacka KUBOTHBIX»,
«®usnonoruueckue agantauun», «llpucrnocobneHHOCT, OpraHu3MoB Hu €€
OTHOCHUTENBHOCTBY, «Kpurepun Buna», «Bunbl-nBoiHuKN», «CTpyKTypa BuAa B
npupoae», «Crnocodsl BuIooOpa3zoBaHus», «leorpaduueckoe BHI000pa3oBaHUE
TpEX BUJOB JAHJIBILIEH», «IKOJOTMYECKOE BHMJI000PA30BAHME BHUJIOB CHUHUI,
«ITonmumiouas! pacteHui», «KamycTHo-pe1euHblid THOPHIY.

OG6opynoBanue: repdbapun pacTeHUM, KOJIJIEKIIMHM HACEKOMBIX, Uydesia NTHUIl U
3Beped C MpuUMepamMu pa3IMYHBIX MPUCIOCOOJICHHUM, Yydela NTUIl W 3Bepei
pa3HbIX BHUAOB, TrepOapuM pacTeHUH OJU3KMX BHUIOB, OOpPa30BaBIIMXCS
Pa3TUYHBIMH CTIOCOOAMH.

JlabopatopHass pabora «BbIsiBlIeHHE HW3MEHYMBOCTH Y OCOOEH OJIHOIO
BUJID.

JlabopaTtopnass  paGora  «IlpucnocobseHuss  OpraHu3sMOB U HUX
OTHOCUTEJBHAS 11eTIECO00PA3HOCTHY.

JlaGopaTopnas pabGora «CpaBHEHHE BHUJOB MO MOP(}OIOrHIECKOMY
KPUTEPHUIO».

Tema 3. Makpo3BoIIOIMS U €€ Pe3yJibTAThI

Meroapl  u3ydeHus  MakpodBosonuu. llaneoHTtosormdyeckue = MeETOJbI
uzydenust sBomoounu. llepexomusie ¢opMbl U (QUIOTEHETUYECKUE  PAIBI
OpraHU3MOB.

buoreorpaduueckue Meronpl u3zydeHust sBosrouuu. CpaBHeHue (Giaopsl u
(ayHbl MaTepukoB M OCTpoBOB. buoreorpaduueckue oOnactu 3emuu. Bumbl-
SHIEMUKHU U PEIUKTHL



OMOpPHUOIOTHYECKHE U CPaBHUTEIbHO-MOP(OIOrHUeCKHEe METOAbl U3yUEHUs
sBONMIIOLMU. ['eHeTHYeckne MeXaHW3Mbl HBOJIIOIMM OHTOIE€HE3a U IMOSBICHUS
ABOJIIOLIMOHHBIX  HOBIIECTB. ['OMOJOTMYHBIE W  AHAJOTMYHBIE  OpPTaHBI.
Pynumenrtapueie  opranbl M aTaBU3Mbl.  MOJEKYJISPHO-TEHETUYECKHUE,
OMOXMMHUYECKHME W  MaTEeMaTHYECKME  METOAbl  HM3YYEHHUsS]  SBOJIOLHUU.
I'omonornynsie TeHbl. COBpEMEHHBIE METOABl MOCTPOCHUS (PHIOTCHETUYECKUX
JEPEBHEB.

XPpOMOCOMHBIE MyTallMH U 3BOJIFOIUSI TEHOMOB.

OO6mue 3akOHOMEPHOCTH (TMpaBuIIa) IBONIONUH. [Ipunyun cmensvl QyHKYUL.
HeoOpatumocTe 3BosronMM. AnantuBHas paauanus. HepaBHOMEpHOCTh TEMIIOB
ABOJIIOLIUH.

JdeMoHcTpanuu

[Toptpetsi: K. M. bap, A. O. KoBanesckuii, @. Mromiep, 3. I'eKkenb.

Tabmuibl 1 cxembl: «OUIOTCHETUUECKUN DS JIOMIATN», «APXEONTEPUKCTY,
«3Bepo3yoObie  smiepb»,  «Crerouedansl»y,  «Punnodute»,  «CeMeHHbIE
nanopoTHukn», «buoreorpaduueckue 30HbI 3eminn», «Jlpeid KOHTHHEHTOBY,
«PenukThy, «HavanbHble cTaguu 3MOpPUOHAIBLHOTO PAa3BUTHS TMO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHBIE W aHAJIOTUYHBIE OpraHbDy, «PyIUMEHTHI,
«ATaBU3MB», «XPOMOCOMHBIE Ha0Opbl YEIOBEKA W IIMMIaH3e», «lJ1aBHbBIE
HaIlpaBJIEHUs FBOIOLUNY, «O01I1e 3aKOHOMEPHOCTH IBOJTFOLIUN.

OO6opynoBaHue: KOJUICKIIMU, TrepOapuu, MYJSDKM HCKOIMAEeMbIX OCTAaTKOB
OpraHu3MOB, MYJISKA TOMOJIOTUYHBIX, aHAJOTHYHbBIX, PYJUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJJIEKIIMM HACEKOMBIX.

Tema 4. IIpoucxoxaenne U pa3BuTHe sKU3HA HA 3emJie

Hayunble rumore3sl MPOUCXOXKICHUS >KM3HM Ha 3emue. AOuoreHes u
naHcrnepMus. JloHaydHble MPEACTABICHUS O 3apOKICHUH KU3HU (KpEallMOHU3M).
['mnores3a NOCTOSHHOIO CaMO3apOXKICHUS KU3HU U €€ ONpoBepKeHNEe onbITaMu .
Penu, JI. Cnannannanu, JI. ITactepa. [IpoucxoxaeHue >Ku3Hu U aCTPOOUOIIOTHSI.

OcHOBHBIE ATallbl HEOPTraHUYECKON ABOJIIOLINH. [InanerapHas
(reosoruueckas) HJBOJIONUSA. XHUMHYECKas JBOIIONUA. AOHWOreHHBIM CHHTE3
opraHumyeckux BemiecTB u3 Heopranudeckux. Ombir C. Mummepa u I'. HOpmn.
O6pazoBanue mnosumepoB u3 moHomepoB. KoarepBarnas rumnoresa A. U.
Omnapuna, runoresa nepBuyHoro 0ynpoHa JIx. XonaeiiHa, reHeTH4ecKas runoTes3a
I'. Ménnepa. Pubosumer (T. Yex) u rumnoresa «vupa PHK» V. T'mnbepra.
dopMupoBaHuE MEMOPaH U BOSHUKHOBEHHE MMPOTOKJIETKH.

Uctopua 3emnum u Metroapl €€ u3ydeHus. lckomaeMmble OpraHUYECKHE
ocrarku. ['eoxpoHosorus u e€ Meroabl. OTHocuTenbHas U aOCONIOTHAs
reoxpoHosorus. ['eoXxpoHonornyeckas 1mKana: 30Hbl, 3pbl, IEPUOJIBI, TOXHU.



HavanbHbie »Tambl OpraHmyeckor 3BOMIONUH. [losBIEHHE W HBOJIIOLHS
MEePBBIX KJIETOK. DBOMIONUS MeTaboiam3Ma. BO3HMKHOBEHHE TEPBBIX YKOCHCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOIUIEHKM KaK aHaJjior MEPBBIX Ha 3emiie COOOLIECTB.
Crpomaronutel. [IpokapruoThl U 3yKapHUOTHI.

[Tpoucxoxaenne 3ykapuoT (CHMOMOTEHEe3). DBOIONMOHHOE TPOUCXOXKICHUE
BUPYCOB. lIpoucxoxknaeHne MHOTOKIETOYHBIX OpraHu3MOB. BoO3HUKHOBEHHE
OCHOBHBIX TPYIIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcCHOBHBIE 3Tarbl 3BOJIIOIMHU BBICHIUX pacTeHud. OcHOBHBIE apoMop(ho3bl
pactenud. Bpixoxm pacrenuii Ha cymry. [losiBieHHe CHOpPOBBIX pPACTCHUH W
3aBoeBaHMe UMU cymd. CeMeHHble pacTeHus. [IpoucXoxkIeHHe I[BETKOBBIX
pacTeHU.

OcCHOBHBIE H3Tamnbl IBOJIIOIUHU KMUBOTHOIO Mupa. OCHOBHBIE apoMop(ho3bl
KUBOTHBIX. Bennckas dayna. KemOpuiickuii B3pbIB — IMOSIBIEHHE COBPEMEHHBIX
tunoB. [lepBble XopaoBbie KUBOTHBIE. JKU3Hb B BOAE. DBOJIOLHUS MTO3BOHOUYHBIX.
[Ipoucxoxnenne amuobuii n pentunuil. IIpoucxoxaeHue MIEKOMUTAIONIUX U
ntui. [lpunnun kmrodeBoro apomopdosa. OcBoeHue O€CO3BOHOUYHBIMH U
MIO3BOHOYHBIMHU KUBOTHBIMH CYIIIH.

PazBuTtne xu3HM Ha 3emie MO 3paM U MepUojaM: apxeu, MpoTepo30i,
najeo3oi, Me3030i, KaiWHO30i. OOmas xapakTepuUCTHMKa KiIMMara U
reoJornyeckux mnpoieccoB. [losiBIeHHME W pacuBET XapaKTEPHBIX OPraHU3MOB.
VYrineobpa3zoBaHue: €ro ycJioBUs U BIMSHHUE HA FA30BbIi COCTaB aTMOC(]EpHI.

MaccoBbie BBIMUPAHUSI — 3KOJIOTHYECKHE KPU3HCHI mponuioro. [Ipuunusl u
CIEACTBUSI MAacCOBBIX BbIMUpPAaHUN. COBPEMEHHBIN SKOJOTMYECKUU KPU3HUC, €ro
ocobenHoctu. [Ipobiema coxpaneHusi GnopazHooOpas3us Ha 3emiie.

CoBpeMeHHasi cucTeMa opraHuyeckoro mupa. [IpuHuuNbl KiaccupuKaiuu
opranu3MoB. OCHOBHBIE CUCTEMATHUUECKNE IPYNIbI OPraHU3MOB.

JdemoHcTpanumn

[Toptperts: @. Pean, JI. Cnannanuanu, JI. Ilactep, . . Meunukos, A. H.
Omnapun, [Ix. Xongein, I'. Mémnep, C. Munnep, I'. IOpu.

Tabmuier u cxemsl: «CxeMma ombita @. Penny», «Cxema onbita JI. Ilactepa mo
M3YUYECHHUIO caMOo3apoxkaAeHus xu3Hm», «Cxema ombita C. Mumnepa, I'. Opuy,
«JTanbl  HEOPraHWYECKOM  HBONIOLMNY»,  «['€OXpOHOJIOTMUECKas  IIKajay,
«HauvanpHble 3Tanbl opraHMYeckoil 3Bosouumn», «Cxema 00pa3oBaHUSl IYKapHOT
nyTéM cumoOuoreneza», «Cucrema KUBOW TpHUPOAb, «CTpoeHHE BHpYyCay,
«Apomopdossl  pactenmity, «PurmopuTH», «OMTHOKIETOYHBIC BOJIOPOCTNY,
«MHorokierounsle Bogopociny, «Mxwu», «llanopotHukn», «l'oocemMeHHbIE
pacteHusi», «Opranbl IIBETKOBBIX pacTeHHi», «(Cxema pa3BUTUSA >KUBOTHOTO
Mupa», «ApoMopdo3bl KUBOTHBIX», «lIpocteiimmey, «KuIIEUHOMOIOCTHBIE,
«IInockue 4epBUY, «YneHucroHoruey, «PBIOBIY, «3eMHOBOIHBICY,



«IIpecmbikaromuecs», «lltunpyy, «Miekonuraromme», «Pa3BuThe XU3HU B
apxeuckou spe», «PazBurue KuU3HM B IPOTEPO3OMCKOMN 3pe», «Pa3BUTHE KU3HU B
MAJIE030MCKOMN 3pey», «Pa3BUTHE KU3HU B ME3030MCKOM 3pe», «Pa3BUTHE KU3HU B
KaitHO30MCKOM 3pe», « COBpEMEHHAsi CUCTEMA OPraHUYECKOT0 MUPay.

OGopynoBanue: repbapuu pacTEHUN PA3IUYHBIX OTACJIOB, KOJUICKIIUU
HACEKOMBIX, BJIQXKHBIEC IIPENAPATHI ) KUBOTHBIX, PAKOBUHBI MOJUTIOCKOB, KOJUIEKIIUU
WTJIOKOXKHMX, CKEJIEThl TO3BOHOYHBIX JKMBOTHBIX, Yy4della MTUL W 3BEpEW,
KOJUIEKIIMM OKAMEHEJIOCTEN, TMOJE3HBIX HCKOMAEMbIX, MYJSDKA OpPraHUYECKHUX
OCTaTKOB OPraHU3MOB.

Bupryaabnass  sabopatopHas paGora «MoJenuMpoBaHHE — OIBITOB
Munnepa—tOpu no u3ydeHuto aOMOTeHHOTO CUHTE3a OPTaHUYECKUX COCTUHEHUH B
NepBUYHON aTMochepe».

JlabopaTtopHas pabora «/3ydyeHue W OMNMCAHUE HCKOIMAEMBIX OCTATKOB
JIPEBHUX OPTaHU3MOB).

IlpakTuueckas padora «M3ydyeHue 0COOEHHOCTEH CTPOEHUS PACTCHUMN
Pa3HbBIX OTAECIOBY.

IIpakTnueckas padora «/3yueHue oCOOCHHOCTEH CTPOEHHUS MO3BOHOYHBIX
AKUBOTHBIX).

Tema 5. IIpoucxoxkaeHune 4ea10BeKa — AaHTPOIOIeHe3

Paznensl 1 3anaun anTponosiorud. MeToibl aHTPOTIOJIOTHH.

CraHoBJIEHUE TPEIACTABICHUN O MPOUCXOXKIAECHUU 4YEIOBEKA. Pelnuruo3nbie
BO33peHus. COBpEMEHHbIE HAYUHbIE TEOPUH.

Cx0Z1cTBO 4enOBEKA C KUBOTHBIMU. CHCTEMATHYECKOE TTOJI0KEHUE YEIIOBEKA.
CBuzerenbcTBa  CXOACTBA  YEJIOBEKA € JKUBOTHBIMU:  CPAaBHUTEJIBHO-
MOP(OJIOTHUYECKHE, AMOPHOJIOTHYECKHE, (GbU3H0JIOr0-OMOXUMUYECKHE,
noBesieHuYeckrue. OTanuus 4elnoBeKa OT KUBOTHBIX. [IpsIMOXOXKIEHUE U KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE TOJIOBHOTO MO3ra U BTOPOW CUTHAJIBHOU
CHUCTEMBI.

JBrokymue cuiibl ((hakTopbl) aHTpOIOreHe3a: OUOJIOruYecKre, ColualbHbIE.
CooTHotieHre OMOIOTUYECKHUX U COIMATBHBIX ()aKTOPOB B aHTPOIIOTEHE3E.

OcCHOBHBIE CTaguM aHTPOINOreHe3a. PaHHWE YenoBeKoOOpa3Hbie 00€3bSHBI
(MPOKOHCYJIBI) U PaHHUE MOHTUIBI — O0IIME MPEKHU YeTOBEKOOOPa3HBIX 00€3bsH U
ToJIe. ABCTPAIONUTEKN — JBYHOTHE MPEAKH JroJeh. UenoBek yMmenbli, MepBble
U3TOTOBJIEHUS OPYIUHN TpyAa. UenoBek NpsIMOXOASIIMNA U MEPBBIM BBIXOJI JIKOJEH
3a mpenenbl  Adpuku. YenmoBek TredaenpOeprckuii —  OOmMEM  MpeIoK
HEAHJEPTATBbCKOTO YEJIOBEKA M YEJIOBEKA pa3yMHOro. YenoBeK HeaHIepTAIbCKHUI
KaKk BHJ JIIOJCH XOJOAHOTO KJIMMara. YeloBeK pa3yMHbIH COBPEMEHHOIO THIIA,
JICHUCOBCKUM 4YEJIOBEK, OCBOCHHME KOHTHHEHTOB 3a nmpeaenamu Adpuku.
[Taneorenerrka u najgeoreHOMUKA.



DBOJIONHST COBPEMEHHOTO 4eNoBeKa. EcTecTBEHHBIM OTOOp B MOMYJISIUAX
yenoBeka. MyTanuoHHBIH mporecc u noaumop¢usm. [lonmynsiuoHHbIE BOJHBI,
npeid reHoB, murpanusa U «3hdEKT oCHOBATENSD B MOMYJISIUAX COBPEMEHHOIO
YEJIO0BEKA.

UYenoseueckue pacel. IloHstue o pace. bosbmme pacel: e€BporeouiHas
(eBpasmiickasi),  aBCTpajO-HETpOMJHAs  (PKBATOpUAJbHAs),  MOHTOJOWIHAs
(a3uarcko-amepukaHckas). BpeMs u myTu paccelieHHsi 4eliOBeKa IO IIJIaHEeTe.
EnunctBo  yenoBeweckux pac. HayyHas  HECOCTOSTENBHOCTH  pacu3Ma.
[Ipucnoco0aeHHOCTh YeNOBEKa K pa3HbIM YCIOBUSM OKPYXAIOLIEH Cpebl.
Bmusnue reorpaduueckoit cpempl W apelia TeHOB Ha MOPQOIOTHIO H
(PM3HOJIOTUIO YETIOBEKA.

MexaucuuruinHapHble  MeToabl B usnueckodt  (OMOJOTHYECKOH)
AHTPONOJIOTUU.  OBOJIOLMOHHAS  AHTPOMNOJIOTHST M MaJEOAHTPOIOIOTHUS
YeJIOBEYECKUX MOMyJIsuuid. bruoconuaibHble UCCIEIOBaHUS MPUPOAbl YEIOBEKA.
UccnenoBanue KO3BOMIOMUU OMOJIOTMYECKOT0 U COLIMATIBHOTO B YEJIOBEKE.

JdemoHcTpanuu

[Toprperst: Y. Hapsun, JI. Jluku, . 4. Porunckuii, M. M. I'epacumos.

Tabmuiel 1 cxeMbl: «MeToIbl aHTPOIIOJIOTHIY, «I 0JJOBHON MO3T UelIOBEKa,
«YenoBekooOpa3Hbie 00€3bsiHb), «CKeNeT 4YeloBeKa U CKEJIeT IIMMIIaH3e,
«PyIMMEHTHI U aTaBU3MBI», «J[BHXKYyIIME CHIIBI aHTPOIIOT€HE3a», « IBOIIOIIMOHHOE
IpEBO  4ENOBEKa», «ABcTpamonutTek», «YemoBek  yMmensli», «YenoBek
MPSIMOXOIAIINIY, «JleHncoBCKkui 4enoBek» «Heanaepranbuby, «KpoOMaHbOHIIBD,
«IIpenku yenoBekay», «ITamnbl IBOJTIOIUH YEIIOBEKA», «Packl yenoBekay.

OOGopyoBaHue: MYJSDKM — OKaMEHEJIOCTEHM, MpeIMETOB MaTepHaIbHOM
KyJbTYphl TPEAKOB 4YeloBeKa, penpoaykiuu (pororpadun) KapTHH C
MU(DOTOTHYECKUMU W OHONEHCKUMH CIOKETaMH TPOMCXOKICHUSI UEIOBEKa,
¢doTorpaduu Hax0IOK HCKOMAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YeI0OBEKA, MOJIETh
yepena uejloBeKa M dYeperna IIMMIIaH3€, MOJENIb KHCTH 4YeJOBEeKa U KHUCTH
HIMMIIaH3€, MOJIETIN TOpPCa MPEIKOB YETOBEKA.

JlaGoparopuasi pabora «M3ydyeHne 0OCOOCHHOCTEM CTpOEHUS CKeleTa
YeJI0OBEKA, CBS3AHHBIX C MPSIMOXOXKICHUEM).

IIpakTHyeckas padora «l/3ydeHre 3KOJIOTMUYECKUX aJanTaluil YET0BEKay.

Tema 6. JxoJiorusi — HayKa O B3aHMOOTHOUICHHUSAX OPraHU3MOB U
HAIOPraHU3MEHHBIX CHCTEM C OKPY/KaKIIeH cpeaou

3apoKJIeHHe W pa3BUTHE 3KoJorud B Tpyaax A. I'ymbonbara, K. @. Pynse,
H. A. CeBepuona, 3. I'ekkensa, A. Tencnu, B. H. Cykauésa. Pa3znensl u 3agaumn
3K0J0THH. CBS3b DKOJIOTUU C APYTUMH HAyKaMH.



Metoael skonoruu. IloneBble HaOMIOAEHUS. DKCIEPUMEHTHl B SKOJOTHUH:
NpUPOJAHbIE W JaboparopHble. MoJenupoBaHHe B SKOJOTMU. MOHHUTOPHHT
OKpY>Karolen cpe/ibl: JTOKaIbHbIN, PETUOHAJIBHBINA U TI100abHBIM.

3HAUYEHHE DOKOJOTMYECKMX 3HAHMM JUI1  4YeJOBEKa. JKOJOTMYECKOE
MHUPOBO33pEHME KaK OCHOBA CBsI3€d 4enoBeuecTBa ¢ mpuponoi. dopMupoBaHue
AKOJIOTMYECKOM KYJIbTYPBI U 3KOJIOTMYECKON TPAMOTHOCTH HACEIEHUS.

JemoHcTpanumn

[Toptpetsi: A. I'ymbonbar, K. ®@. Pynse, H. A. Cesepuios, D. ['ekkens, A.
Tencnu, B. H. Cykaués.

Tabmunel 1 cxemul: «Pas3nmensl skonmorum», «Metoasl skojorum», «Cxema
MOHUTOPUHTA OKPY’KAIOLIEH CPEIbD.

JlabopatopHas pabdora «3ydyenune METOJIOB JKOJIOTHYECKUX
UCCIIEI0BAHUI.

Tema 7. Opranu3msl u cpeaa 00MTAHUS

DKoJloruueckre (PpakTopbl U 3aKOHOMEPHOCTH UX AeiicTBus. Knaccudukanus
AKOJIOTMYECKUX (PaKTOPOB: abMOTHYECKHE, OMOTHYECKUE, aHTponoreHHble. O01Ime
3aKOHOMEPHOCTH AEWUCTBUS 3KoJormuyeckux Qaxropon. IlpaBuno munumyma (K.
Mnpenrens, 0. JIubux). TonepaHnTHOCTh. DBpUOMOHTHBIE U CTEHOOMOHTHBIC
OpraHU3MBl.

Abuotnueckue ¢pakrtopel. CBeT Kak sKkojorumyeckuid (axrop. JeicTBue
pPa3HBIX YYacCTKOB COJIHEUYHOI'O CIEKTpa Ha OPraHU3MBbI. DKOJIOTMYECKUE TPYIIIBI
pacTeHUH W JKUBOTHBIX II0 OTHOUIEHWIO K cBeTy. CuHrHanbHas poib CBETA.
doTonepuon3M.

Temneparypa kak oskojorudyeckuid Qaxrtop. [elicTBue TemmepaTypbl Ha
opranu3Msl. [1OMKHIOTEPMHBIE U TOMOMOTEPMHBIE OPTaHU3MbI. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTraHU3MBI.

Bnaxnocte kak skonoruueckuit Qaxrtop. Ilpucnocobinenusi pacTeHHilt K
nojaJiepKaHuo BoaHoro Oananca. Knaccudukaius pacTeHUd MO OTHOUIEHUIO K
BoJie. [Ipucroco6nennst )KUBOTHBIX K U3MEHEHUIO BOJHOTO PEXUMA.

Cpenbl oOMTaHHSA OPraHUW3MOB: BOJHAs, HA3€MHO-BO3JYIIHAs, MOYBEHHAs,
INIyOMHHAs  MOANOYBEHHAs,  BHYTpPUOPraHu3MeHHas.  DPU3HKO-XMMUYECKHE
0COOEHHOCTH cpea oOuTaHusi opraHu3MoB. IlpucrnocoOsieHus OpraHu3MOB K
’KU3HU B Pa3HBIX CPElax.

buonornueckne putmbl. BHemHue u BHyTpeHHHE pPUTMBL. CyTOuYHBIE H
roJlnyHble pUTMBL. [IpUCIOCOOIEHHOCTh OPraHW3MOB K CE30HHBIM H3MEHEHUSIM
YCIIOBUU )KU3HU.

XuzHennole Qopmbl opraHusmoB. IloHsTHE ©0 JKHU3HEHHOH (Qopme.
JKuzHeHHble POpMBI pacTeHUM: AepeBbs, KyCTAPHUKU, KyCTAPHUYKH, MHOTOJIETHHUE



TpaBbl, OJHOJETHHE TpaBbl. JKu3HEHHBbIE (OPMBI JKUBOTHBIX: THAPOOMOHTHI,
re00MOHTHI, a3POOHOHTHI. OCOOCHHOCTH CTPOCHHUS U 00pa3a KU3HHU.

buortnueckue (akTOpBHL Buapr OMOTMYECKUX  B3aUMOJECHCTBUNA:
KOHKYPEHIMs, XUITHUYECTBO, cUMOKO03 U ero gopmel. [lapazutusm, koonepanus,
MYTYyalu3M, KOMMEHCaIu3M (KBapTUPAHTCTBO, HaxJieOHn4YecTBO). Herpoduueckue
B3aUMOJICHCTBUS  (Tommyeckue, ¢opuueckue, (HaOpuueckue). 3HAUYCHHE
OMOTUYECKHX B3aUMOACHCTBUU [UJIl CYLIECTBOBAaHUS OPraHU3MOB B Cpelie
obutanus. [IpyHIMI KOHKYPEHTHOTO UCKIIIOUCHHUSI.

JdemoHcTpanuu

Tabmumer 1 cxeMbl: «Okonoruueckue (GakTopsr», «CBETOBOW CIEKTPY,
«IKOJIOTUYECKHUE TPYIIBI KUBOTHBIX MO OTHOIIEHUIO K CBETY», «TemIoKpoBHBIE
KUBOTHBIC», «XOJOAHOKPOBHBIE JKUBOTHBIEY», «DU3HOIOrHUECKUE aJanTalud
KUBOTHBIX», «Cpenpl oOWTaHHS OpraHu3MoB», «buonoruueckue puUTMBIY,
«Kuznennoie  Qopmbl  pacteHmit», «KusHeHHBIE  (OPMBI  JKUBOTHBIXY,
«JKOCHUCTEMA MMUPOKOJIUCTBEHHOTO JIECA», «DKOCUCTEMA XBOMHOTO Jecay, «llenn
nutanus», «XumuuyectBoy, «llapasutuzm», «KonkypeHuus», «CumMOuo3»,
«KoMMmeHcanuzm.

ObopynoBanue: TepOapul PACTEHUM W S>KHUBOTHBIX, MPHUCIIOCOOJIEHHBIX K
BJIMSHUIO Pa3JUYHBIX 3KOJOTMYECKUX (PaKTOpPOB, TIepOapuH CBETOIHOOMBBIX,
TEHETIOOMBBIX U TEHEBBIHOCIMBBIX PACTEHHM, CBETOJIOOMBBIC, TEHEIIOOUBBIE U
TEHEBBIHOCIMBbIE KOMHATHBIC PACTEHUS, TepOapuu U KOJUICKIIUU TEIJIOTI00UBBIX,
3UMOCTOMKHX, MOPO30YCTOMUYMBBIX PAaCTEHUMU, dyuesna MTHI] U 3Bepel, repdapuu
pacTeHui, OTHOCAUIMXCS K rUrpopuraM, KcepopuraMm, Me30(puTaM, KOMHATHBIE
pacTeHHsl aHHBIX TPYIN, KOJUICKIIUHM UBOTHBIX, OOUTAIONIMX B Pa3HbIX Cpejax,
repOapuM M KOJUIGKIUMM pPACTEHUH U JKUBOTHBIX, OOJaJaONIMX YepTaMu
IPUCTIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHUSIM YCIOBUN JKU3HHM, repbapuud u
KOJUICKIITUM PACTEHUN M >KMUBOTHBIX PA3JIMUHBIX >KU3HEHHBIX (HOPM, KOJIICKIIUU
KUBOTHBIX, YUYaCTBYIOIIUX B PA3JIMUHBIX OMOTUYECKUX B3aUMOJICHCTBUSIX.

Jlabopatopuass padora «BplsiBieHHe MNpUCIIOCOOIEHUNH OpPraHu3MOB K
BIIMSIHUIO CBETA.

JlabopaTopnasi padora «BpisiBIeHHE MNPUCITOCOOIEHUN OPraHW3MOB K
BIIUSIHUIO TEMIIEPaTypPhI».

JlaGopaTopHasi paGora «AHATOMHUYECKHME OCOOCHHOCTHM pACTEHUM U3
Pa3HBIX MECT OOUTAHH.

Tema 8. Dkos10rus BUI0OB ¥ NOMYJIS UM

DKOJIOTUUECKUE  XAPAKTEPUCTUKH  TOMYJISIUH. [lonymsimus Kak
ouonoruyeckas cucrema. Pojab HEOMHOPOIHOCTH cpefibl, (GU3NUECKUX O0aphepoB U
0COOEHHOCTEH OMOJIOrMU BUIOB B (POPMUPOBAHUU TTPOCTPAHCTBEHHON CTPYKTYPHI
nonyisiuuid. OCHOBHBIE TIOKAa3aTeNy TMOMYJSLUUA: YUCIEHHOCTh, IIJIOTHOCTD,



BO3pacTHasi M TMOJIOBAasl CTPYKTypa, POXKIAeMOCTb, MPHUPOCT, TEMI POCTa,
CMEPTHOCTb, MUTPALIHSL.

DkoJsioruyeckas CTpykrypa nomyssuud. OneHKa YKMCICHHOCTU MOMYJISINU.
JIluHamMyKa MONyJIsUMA U €€ peryisiuusa. BHOTHYeCKHil MOTEHIMad MOMYJIALHH.
MogenupoBaHnue TMHAMUKH TONyJAuU. KpuBble pocTa YHCIEHHOCTH OMYJISAIINY.
KpuBbie BbDKUBaHUS. Perynsmusi 4YuCIEHHOCTH TMOMYJSIHA: poib (PaKTOpOB,
3aBUCSIINX U HE 3aBUCSIIUX OT IJIOTHOCTU. DKOJIOTUYECKHUE CTPATEruu BUOB (T- U
K-cTparerun).

[TonsTe 00 sKoyorMyeckoi Hwuile Buaa. Mecroobutanue. MHoOromepHas
Mozenb d3kosnormdeckor Humm Jx.M. XarumHcona. Pasmepsl skosormyeckou
Hui. [ToreHnnanbHas U peaaTu3oBaHHAs HUIIIU.

Bun kak cucrema nomynsuuid. Apeansl BUAOB. Buabpl M MX KU3HEHHBIE
CTpaTeruu. JKOJIOTHYECKUE SKBUBATICHTHI.

3aKOHOMEpPHOCTH TOBEJEHUSI W MUTpaluid KUBOTHBIX. buoiormyeckue
MHBA3UM 4Y>KEPOJHBIX BUJIOB.

JdemoHcTpanuu

[Toprper: Ix. 1. XatunHCOH.

Tabmuubt u  cxembl: «JKOJOTHYECKUE XAPAKTEPUCTHKU TOMYJIAIIUNY,
«IIpocTpaHCcTBEHHass  CTpPYKTypa mnomyisiuun», «Bo3pacTHbie  MUPaMUIBI
nonyysiun», «CKOpOCTh — 3acelieHUs TMOBEPXHOCTH  3eMJIM  pa3IMYHbIMU
opranuzmammn», «Mojensb skonorndeckor Humu Jx. M. XaTunHcoHay.

O6opynoBanue: repOaprun pacTCHUM, KOJJISKITUN KUBOTHBIX.

JlaGopaTtopnass  padora «lIpucnocoOseHusi cemMsiH  pacTeHUH K
pacceneHuIoy.

Tema 9. Iko0rus co00mECTB. IKOJIOTHICCKHE CHCTEMBI.

CoobmiecTtBa opraHu3MoB. buolieHo3 u ero crpykrypa. CBs3u MexAy
OpraHu3MaMH B OMOLIEHO3E.

Okocucrema Kak oTkpbiTasg cucrtema (A. JIx. Tencnau). OyHKUMOHAIbHbBIE
OJIOKM OpraHu3MOB B JKOCHUCTEME: IMPOAYLEHThI, KOHCYMEHTBI, PpPEIyLCHTHI.
Tpoduueckne ypoBam. Tpoduueckne nenu u cern. AOHOTHYECKHE OJOKH
skocucTeM. [TouBbl 1 miIbl B 3kocucTteMax. KpyroBopot BelecTB U MOTOK YHEPTUU
B DKOCHCTEME.

OcHOBHBIE  TIOKA3aTeNM  JKOCUCTEMBl. buomacca W NpoayKUHS.
DKOJIOTUYECKHE MUPAMUJIBI YACEI, ONOMACCHI 1 SHEPTHH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpouxu. DPuyxmyayuu.
Hamnpasnennbie 3akOHOMEpPHBIE CMEHBI COOOIIECTB — CyKileccuu. llepBuuHbIe U
BTOPUYHBIE CYKIECCUM W HMX MPUYUHBL. AHTPOIOIE€HHBIE BO3JCUCTBUS Ha
cykueccuu. KnumakcHoe coobmiectBo. bropasnoobpasue u moaHoTa KpyroBopora
BEIIECTB — OCHOBA YCTOWYNBOCTH COOOIIIECTR.



[IpupoHbIe SKOCUCTEMBI. DKOCUCmEMbL 03€P U peK. DKocucmemvl Mopel U
oKeanos. IKocucmemvl MyHOp, J1eco8, cmenel, NyCMmulHb.

AHTpOTIOTEHHBIE AKOCUCTEMBI. ATrposkocucTeMa. ArporeHo3. Pazmuuus
MEX]Ty aHTPOIIOTC€HHBIMH H IIPUPOIHBIMU IKOCUCTEMaMHU.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucTeM. [opomckast
dnopa u dayna. CunHanTpomm3zanus TOpoACKod ¢dayHbel. buomornmueckoe u
X03STHCTBEHHOE 3HAUYCHUE arPOIKOCUCTEM U YPOOIKOCHCTEM.

3aKOHOMEPHOCTH (DOPMHUPOBAHUS OCHOBHBIX B3aMMOJICHCTBHI OpraHU3MOB B
dKOCHUCTEMaxX. Poib Kackaonozo 3ghghexma u 6U008-30uhpukamopos (Kiouesvix
61008) 6 hyHKyuonuposanuu sxocucmem. IlepeHOC PHEPTUU U BENMIECTB MEKIY
CMEXKHBIMU 3KOCUCTEMAMH. Y CTOMYMBOCTh OPraHU3MOB, MOMYJIALNN U I9KOCUCTEM
B YCIIOBHUSIX €CTECTBEHHBIX M aHTPOIIOTEHHBIX BO3JICHCTBHIA.

Mexanuzmuol 8030elicmaus 3a2psA3HEeHUll  PA3HLIX Munog Ha
CYOOP2aAHUBMEHHOM, OP2AHUSMEHHOM, NONYIAYUOHHOM U IKOCUCHEMHOM YPOBHSX,
OCHOBbL  IKOJIO2UYECKO20  HOPMUPOBAHUS — AHMPONOSEHHO20  B030€liCMBUS.
MeTo1070THsSI MOHUTOPHUHTA €CTECTBEHHBIX U aHTPOITOTEHHBIX IKOCUCTEM.

JdemoHcTpanuu
[Toptpet: A. Ix. Tencnu.
Tabmuupr u cxembl:  «CTpykrypa  OMoueHO3a»,  «ODKOocHUCTeMa

MIMPOKOJIUCTBEHHOTO Jecay, «IKOCUCTEMAa XBOMHOIO Jecay, « OyHKIMOHAIbHbIE
IPYIIBI OPraHU3MOB B 3KOcHCTeMe», «KpyroBopoT BeIIecTB B HKOCHUCTEME,
«llenu nmutanus (macTOuIHAs, TETPUTHASN)», « IKOJIOTHUYECKAs TUpaAMUa YUCEI,
«IKoJIorMYecKasi mupamujga OMOMacChly, «IKOJOTMYECKasl MUpPaMHUIA YHEPTUM,
«O0bpa3oBanue Oonotay, «IlepBuunas cykueccus», «BoccranoBiaeHue jeca nocie
noxapa», «9Kocucrema 03epa», «ArpoueHos3», «KpyroBopor BelIECTB W MOTOK
SHEPTUHU B arpoiieHose», «lIpumepsl ypboskocucrem».

OG6opynoBanue: repdbapun pacTeHUM, KOJJIEKIIMU HACEKOMBIX, Uydea NTHUIl U
3Bepel, repbapun KyJabTypPHBIX U JTUKOPACTYIIUX PACTEHUN, aKBApUYM KaK MOJICIIb
HKOCUCTEMBI.

IIpakTnyeckas padora «/3ydenue u onvcanne ypOoOIKOCUCTEMBI.

Jlabopatopnas padora «M3yueHue pa3HOOOpa3usi MEIKHUX IMOYBEHHBIX
YICHUCTOHOTHX B Pa3HBIX SKOCUCTEMAX).

DKCKypcusi «IKCKypcHs B THIUYHBIN OuoreorneHo3 (B ayOpaBy, Oepe3HsK,
€JIbHUK, Ha CyXOJIOJIbHBIA WJIA IOMMEHHBIN JIyT, 03€pO, OOJIOTO)».

IKCKypcusi «DKCKYpCUsI B arpodKOCHCTEMY (Ha MOJie WIM B TEIIMYHOE
XO03SIICTBO)Y.

Tema 10. buocdepa — riiodaabHast IkocHUCTEMA

buocepa — oOmieruranerapnas oOosiouka 3emiiu, A€ CYIIECTBYET WA
CyIIECTBOBaJIA >KU3Hb. Pa3BuTHe mpencrasieHuit o 6mocdepe B Tpyaax . 3rocca.



VYuenne B. U. Bepuanckoro o 6uochepe. Obmactu 6mocheps! u €€ cocras. XKupoe
BelIecTBO Onochepsl u ero QyHKIIH.

3aKOHOMEPHOCTH CylIecTBOBaHUs Ouocdepsl. OcodeHHOCTH Ouochepsl Kak
rio0anbHON KOcUcTEMBI. JlMHaMuueckoe paBHOBecue B Ouochepe. KpyroBopoTsl
BEIIECTB U OMOTreOXMMHUYECKUE HUKIBI (Yriiepojaa, a3ora). PUTMUUHOCTD sIBIEHUMN
B Omocdepe.

3oHasibHOCTH OMochepnl. [lonstue o Ouome. OCHOBHBIE OUOMBI CYIIIH:
TYH/pa, XBOIHBIE Jieca, CMEIIaHHbIE ¥ IIMPOKOJIMCTBEHHBIE Jieca, CTENH, CaBaHHBI,
yCTBHIHU, TPOITMYECKHUE JIeCa, BBICOKOTOphs. KinmaT, pacTUTENbHBIN U KUBOTHBIN
MUp OMOMOB CyUIN.

CrpykTypa 1 PyHKIIUS )KUBBIX CUCTEM, OIIEHKA UX PECYPCHOI0 MOTEHIIMAIA U
ouochepHbIX QYyHKIIHM.

JdemoHcTpanuu

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

Tabmuubr u cxemsl: «l'eoctepsl 3emunn», «KpyroBopor azora B IpHUpOIE»,
«Kpyrosopor yrnepoaa B mpupoae», «KpyroBopoT Kuciopojia B HIpHUPOAEY,
«KpyroBopoT Bojbsl B npupoje», «OCHOBHbIE OMOMBI cyminy, «KiaumaTudyeckue
nosica 3emnn», «TyHapay», «Talray, «Cmemanaeiii jgec», «ILIMpokoIuCTBEHHBIN
necy, «Crenby, «CaBanHay, «llycTeiHgy, « Tponudeckuii jiecy.

OGopynoBanue: repOaprun pacTeHU pa3HbIX OMOMOB, KOJIJIEKITUU KUBOTHBIX.

Tema 11. YesioBek u OKpyxawInas cpena

DKOJIOTUYECKUE KpU3UCHI U WX NOpuUuuHbL. BoznelicTBue uyenoBeka Ha
ouochepy. 3arpsisHeHHE BO3AYyIIHOW cpeabl. OxpaHa BoO3ayXa. 3arps3HEHUE
BOJHOW cpeanpl. OxpaHa BOJHBIX pecypcoB. Paspymienne mnouBbl. Oxpana
MOYBEHHBIX pecypcoB. MI3MeHeHue KinmMara.

AHTpPOIIOT€HHOE BO3JECHCTBHE HA PACTUTENbHBIN U KUBOTHBIA Mup. OxpaHa
PaCTUTENIBHOTO MU XUBOTHOrO MHpa. OCHOBHBIE MPHUHIUIIBI OXPAaHBI MPUPOJIBL.
Kpacusie xuuru. Ocob6o oxpansemble npupoansie Tepputopuu (OOIIT).
borannueckue casibl ¥ 300J0TUYECKHUE MTAPKH.

OCHOBHBIE TPUHIHUIBI YCTOWYMBOIO PA3BUTHS YEIIOBEUECTBA M IPUPO/IBIL.
PannoHanpHOE  NPUPONOIIONB30BAHUE W COXpPAaHEHUE  OMOJOTMYECKOIo
pazHooOpasust 3emuyid. OOmIME 3aKOHOMEPHOCTH TJIOOATBHBIX HKOJOTUUYECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOI'O KpU3HCa U €r0 BEPOATHBIE TTOCIECTBHUS.

Pa3zBuTne METONOB MOHHUTOPUHIA PAa3BUTHUSL OMACHBIX TEXHOTEHHBIX
nponeccoB. Cucmemuvie ucciedo8anus nepexooa K pecypcocbepezaroujei u
KOHKYPEeHmMocnocobHou dnepeemuke. buonocsuueckoe paznoobpasue u oOuopecypchni.
Hayuonanvuvle ungopmayuonnvie cucmemvl, obecneyugaroujue 00Cmyn K
ungopmayuu no COCMOAHUIO OMOENbHbIX 6U008 U 3IKkocucmem. (OCHOBb



sKopeadburumayuyu dKocucmem U cnocoboos 6opvOLl ¢ OUONOBDPENHCOCHUMIU.
Pexoncmpykyus mopckux u HazemMHuIX 9KOCUCEM.

JemoHcTpanumn

Tabmuublt u  cxembl:  «3arps3HeHue  aTMocdepbl»,  «3arps3HeHue
ruapocheps», «3arpsizHeHre TouBb», «llapHukoBbI  3ddekT», «Ocobo
OXpaHsieMbl€ TPUPOIHBIE TEPPUTOPUNY, «MOIeNI yIIPaBIIEMOTO MUPAY.
O6GopynoBanue: Qororpaduu OXpaHSEMbIX PACTEHHN U KUBOTHBIX KpacHoi
kHuru Poccuiickoit ®eneparuu, KpacHoil KHUTH perHOHA.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
BUOJIOT' HA YPOBHE CPEJHEI'O OBLIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaer TpeOOBaHUSI K PeE3yJbTaTaM OCBOECHUS
oOyyarImuMuca MporpaMMm cpeaHero oOiiero oOpa3oBaHUs: JIMYHOCTHBIE,
METaInpeIMETHbIE U MPEIMETHBIE.

B cTpykType TUYHOCTHBIX PE3yJIbTaTOB OCBOEHHUS MPOTPaMMBbI 110 OHOJIOTHUU
BBIJICJICHBI CIICAYIONINE COCTABIISIONINE: OCO3HAHKME O0YYarONUMUCS POCCUNCKON
rPpaXIaHCKOW UJACHTUYHOCTH — FTOTOBHOCTHU K CaMOPa3BUTHIO, CAMOCTOATEIIBHOCTH
U CaMOOINpeAeieHUI0, Haiuyue momusayuu K OOydeHHUI0  OHOJIOTHH,
yejleHanpaesieHHoe paseumue BHYTPEHHHX YOEKIECHUM JIMYHOCTH Ha OCHOBE
KITFOUEBBIX I[EHHOCTEM M HMCTOPUYECKUX TPATUIIMNA Pa3BUTHS OHOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCHb O0YYAIOIINXCS PYKOBOJICTBOBATHCS B CBOCH
NEATEIbHOCTH 1I€HHOCTHO-CMBICIIOBBIMUA  YCTAHOBKAMHU, TMPUCYIIUMHU CHUCTEME
OMoJIOTHYecKOoro  oOpa3oOBaHUs, Haluyue  HNPABOCO3HAHUS  DKOJIOTUYECKOU
KYJbTYPBbI, CHOCOOHOCMU CMABUNb TIETTN U CTPOUTD KU3HECHHbIE TUTAHBI.

JInyHOCTHBIE PEe3yNbTaThl OCBOCHUSI MPOrPaMMbl O OUOJOTUU JTOCTUTAIOTCS
B EIUHCTBE Y4Ye€OHOM M BOCHHUTATEIBHOM JCATEILHOCTH B COOTBETCTBUH C
TPaAULUUOHHBIMUA POCCUMCKHUMH COLUOKYJIBTYPHBIMU, HICTOPUUYECKUMHU U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMHU, MPUHATHIMUA B OOIIECTBE MpaBUJIAMU U HOPMaMHU
MOBEJICHUSI W CIIOCOOCTBYIOT IIPOIIECCAM CaMOTO3HAHUS, CaMOBOCIUTAHUS W
CaMOpa3BUTHUS, Pa3BUTUS BHYTPEHHEW MO3ULMUM JUYHOCTH, MAaTPUOTHU3MA U
YBaKEHUS K 3aKOHY U IMPABOMOPAIKY, YETOBEKY TpyJa U CTaplieMy MOKOJICHUIO,
B3aMMHOTO YBa)XKEHHUsI, OCPEKHOrO OTHOUICHUS K KYyJbTYPHOMY HAcleIUI0 U
TpaJAUIHUSIM MHOTOHAIMOHAJIBLHOTO Hapoja Poccuiickon denepanuu, OpuUposic U
OKpYXaruien cpeae.

JInyHOCTHBIE pE3yNbTaThl OCBOEGHHUS ydeOHoro mpeamera «buomorus»
JOJKHBI OTPa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YYAIOIINXCSI PYKOBOJCTBOBATHCS
chOpMHPOBAaHHONW BHYTPEHHEW TMO3HUIMEH JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIMW, TO3UTHUBHBIX BHYTPEHHUX  YOEXKIACHUW, COOTBETCTBYIOIIMX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PAaCIIMPEHUE >KU3HEHHOIO
OMBITa U ONBITA JEATEIIBHOCTH B IMPOIECCE PEATM3ALNN OCHOBHBIX HaIpaBICHUN
BOCIIUTATEIbHOU €SI TEIbHOCTH, B TOM YHUCJIE B YACTH:

1) rpaaaHCKOro BOCIMTAHMS:

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3UIIMK 00YUaIOIIErocs Kak akKTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUICKOTO OOIIECTBA;

OCO3HAaHME CBOUX KOHCTUTYIIMOHHBIX MpPaB M OOS3aHHOCTEW, YBa)KE€HUE
3aKOHa U MPaBOIOPSJIKA;



FOTOBHOCTb K COBMECTHOM TBOPYECKOW JAEATEIBHOCTH IIPU CO3JaHUU
Y4EOHBIX MPOEKTOB, PEIICHUH YUYEOHBIX U MO3HABATENBHBIX 3a/1a4, BBINOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENsITh COOCTBEHHYIO TIO3UIMIO 10 OTHOILIEHUIO K
SBJICHUSIM COBPEMEHHOMU KU3HU U OOBSICHSTH €€;

YMEHUE YUYHUTHIBATh B CBOUX JCUCTBHUSX HEOOXOIWMOCTH KOHCTPYKTHBHOTO
B3aMMO/JICUCTBUSA JIIOJIEN C pa3HBIMHU YOEKIECHUSIMU, KYJIbTYPHBIMU I[IEHHOCTSAMH U
COLIMAJIbHBIM IOJI0)KEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOIIECCE COBMECTHOTO BBINOJHEHHS
y4eOHBIX, TO3HABATEIbHBIX W UCCIEAOBATEIbCKUX 337a4, YBaKUTEIBHOTO
OTHOIIICHUSI K MHEHHUIO OIMOHEHTOB NPU OOCYXJACHUU CIOPHBIX BOMPOCOB
OMOJIOTUYECKOTO COACPKAHNUS;

TOTOBHOCTh K TYMAaHUTAPHON U BOJIOHTEPCKOM AEATENBHOCTH;

2) NaTPUOTUYECKOT0 BOCIIUTAHMSA

c(hopMUPOBAHHOCTh POCCHICKOM rpaXJaHCKOU WJICHTUYHOCTH,
NaTpUOTU3Ma, YBAXKEHUA K CBOEMY HApOJy, UyBCTBAa OTBETCTBEHHOCTH IEpE]
PonuHoii, ropmoctu 3a CcBOM Kpau, CBOXO PoauHy, CBOM SA3BIK W KYJBTYDY,
IIPOLIOE U HACTOSIIEE MHOTOHALMOHAIIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOUIIEHUE K MPUPOJTHOMY HACIEINIO U NaMSITHUKAM MIPUPOIBI,
TOCTHXKEHUAM Poccun B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIE;

CIIOCOOHOCTh OLIEHMBAaTh BKJIAJ POCCHUHUCKHX YYEHBIX B CTAHOBJIEHUE U
pa3BUTHE OWOJOTHUU, TMOHUMAHUS 3HAYCHHUS OHOJOTUM B TIO3HAHWUU 3aKOHOB
MPUPOJIbL, B )KU3HU YEJIOBEKA U COBPEMEHHOTO OOIIECTBA;

uaerHas yoexIEHHOCTh, TOTOBHOCTh K CIYKeHHMIO M 3ammure (OTeuecTsa,
OTBETCTBEHHOCTb 32 €ro CyAb0Yy;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUA:

OCO3HAHUE IYXOBHBIX LICHHOCTEW POCCUINCKOTO HAPO/Ia;

c(hopMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO MOBECHUS,

CIIOCOOHOCTh OIIEHUBATh CHUTYallMI0 U IMPUHUMATh OCO3HAHHBIC PpEIICHUS,
OPUEHTUPYSICh HA MOPaIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHHE JINYHOTO BKJIAJ]a B IOCTPOCHUE YCTOMYUBOTO Oy AYILETO;

OTBETCTBEHHOE OTHOILIEHUE K CBOMM POAUTEIISIM, CO3IaHUI0 CEMbU Ha OCHOBE
OCO3HAHHOTO TMPUHATUSA IIEHHOCTEH CEMEWHOW JKU3HHM B COOTBETCTBUM C
TpaauuusiMu Hapo10B Poccuu;

4) 3cTeTUYECKOr0 BOCIIMTAHMS:

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKIIOUasl 3CTETHKY ObITa, Hay4YHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIOPTA, TPYa, OOIIECTBEHHBIX OTHOLIEHUH;

MOHUMAHHUE SMOIMOHAIBHOTO BO3AECHCTBHS )KUBOM MIPUPOJIBI U €€ EHHOCTH;



TOTOBHOCTh K CaMOBBIPaXEHUIO B Pa3HBIX BHAAX HMCKYCCTBa, CTPEMIJICHUE
MPOSIBIIATH Ka4€CTBA TBOPUECKOM JIMYHOCTH;

5) ¢usnyeckoro Bocnutanus, GOpMHUPOBAHMS KYJILTYPbl 310POBbS H
IMOLMOHAJIBHOIO0 0JIaronoJIy4ns:

NOHMMAaHUE W peanu3anusi 370pOBOro M 0Oe3omacHoro obpasza KHU3HU
(3m0poBO€  TUTAaHHWE, COONIOJICHUE TUTMEHUYECKUX TPaBWJI U HOPM,
cOaaHCUPOBAHHBIA PEXUM 3aHATUM U OTHObIXa, peryispHas Quznueckas
aKTUBHOCTb), OEpPEKHOTO, OTBETCTBEHHOIO W KOMIIETEHTHOIO OTHOIIEHUS K
COOCTBEHHOMY (DPU3MYECKOMY U MICUXUUYECKOMY 3/10POBBIO;

MOHMMAaHUE [EHHOCTHM TpaBWJ HHAUBUIYAIbHOTO U  KOJUICKTUBHOTO
0€30IMacHOT0 MOBEJCHUS B CUTYaIUAX, YTPOXKAIOIIUX 30POBBIO U )KU3HU JIIO/ICH;

OCO3HaHUE TOCIEICTBUN W HENPUATUS BPEIHBIX MPUBBIUEK (YrnoTpeOiaeHus
AJIKOTOJ1s, HAPKOTHUKOB, KypEHUS);

6) Tpy10BOI0 BOCIUTAHMSI:

TOTOBHOCTH K TPYAY, OCO3HAHUE IIEHHOCTH MAaCTEPCTBA, TPY10II00HE;

FOTOBHOCTh K AKTHUBHOM JEATEIIBHOCTU TEXHOJOTMYECKOM WU COLMAIbHOMU
HaIpaBJIE€HHOCTH, CIIOCOOHOCTh MHHUIMUPOBATH, IJIAHUPOBATH U CAMOCTOSITEIHHO
BBITIOJIHATh TAKYyIO JEATEIbHOCTb;

UHTEpPEC K Pa3IMYHbIM cdepaM NpoPecCUOHATILHOU JEATeIbHOCTH, YMEHUE
COBEpILIATh OCO3HAHHBIA BbBIOOpP Oynymied npodeccun W pearn30BbIBATH
COOCTBEHHbBIC KU3HEHHBIC TIJIaHbI;

TOTOBHOCTh W CIOCOOHOCTh K O0Opa3oBaHUI0O U CaMOOOpa30BaHHIO Ha
MPOTSXKEHUN BCEU JKU3HU;

7) IKOJIOTUYeCKOT0 BOCIIMTAHUSA:

AKOJIOTMYECKU 11eJIecO00pa3HOe OTHOUIEHHWE K MPUPOJE KAaK HCTOYHUKY
KU3HU Ha 3eMJIe, OCHOBE €€ CyIlIeCTBOBAHMS;

MOBBIIICHUE YPOBHS SKOJOTMYECKOM KYJIbTYphl: MNPUOOPETEHHUE OIbITa
IJJAHUPOBAHUSI TIOCTYIIKOB W OIEHKH WX BO3MOXHBIX TMOCIEACTBUM IS
OKpY>KaroLEen Cpe/Ibl;

OCO3HaHHWE TI00ATBFHOTO XapaKTepa AKOJOTHYECKUX MPOOJIeM W MyTed uX
pelIeHus;

CIIOCOOHOCTh HMCIIONB30BaTh MPUOOpETaeMble MPU HM3YYEHUH OHOJIOTUU
3HAHUSI W YMEHHUS MpU pEUIeHUH MpoOJeM, CBS3aHHBIX C palMOHAIBHBIM
IPUPOJIONIOIL30BaHUEM  (COONMIOZICHNE  TpaBUJI  TOBEACHHS B TPUPOJIE,
HaMpaBJICHHbIX HAa COXPAaHEHHE pPAaBHOBECHUS B SKOCHCTEMax, OXpaHy BHJOB,
AKOCHUCTEM, Orochephl);

AKTUBHOE HENPUATHE JIEUCTBUM, NPUHOCAUIMX BPEN  OKPYXKAIOIIEH
IPUPOIHON cpefie, YMEHHE MPOrHO3UPOBATh HEOJArONMPUATHBIE IKOJIOTHYECKHE
MOCJIEACTBUS MPEANPUHUMAEMBIX JICUCTBUI U MPEIOTBPAIATh UX;



HaJIMYUE PA3BUTOTO AKOJOTHUYECKOTO MBIIIJICHUS, SKOJOTHYECKON KYIbTYPHI,
OITBITA JIEATCIbHOCTH AKOJIOTHYECKOU HaIlPaBJICHHOCTH, YMEHHUS
PYKOBOACTBOBAaTbCSI UMM B TO3HABATEIIbHOW, KOMMYHUKATHBHOW U COLHMAIBHOU
MPAKTHUKE, TOTOBHOCTH K Y4YaCTHUIO B TPAKTUUYECKOM EATEIBHOCTH SKOJIOTHUYECKOM
HaIMpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMUSA:

c(hOpMUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAyKH U OOIIECTBEHHON MPaKTUKH, OCHOBAHHOI'O Ha JHUAJIOTe
KYJBTYP, CIIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MECTa B MOJIMKYJIBTYPHOM MHUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YWUTATEIIbCKOM KYJIBTYpbl KaK CpElICTBa
B3aMMO/JICUCTBUS MEXY JIFOJIbMH U MIO3HAHUS MUDA;

MOHUMAaHHE CreruUKA OWOJIOTMM KaK HayKd, OCO3HaHUs €& poiu B
GbOpMUPOBAaHUM PAIMOHATBLHOIO HAYYHOTO MBIIIJICHUS, CO3JIaHWH 1IEJTOCTHOTO
IPEACTABICHUS 00 OKPYXaloleM MHUpPE KaK O €AMHCTBE IPHUPOJIBI, YeIOBEKAa U
oOliecTBa, B MO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEH M pelieHud mnpodiiem
COXpaHEHUS MTPUPOIHOTO PAaBHOBECHS,

yOSXKIEHHOCT, B 3HAYMMOCTH OWOJIOTUM JIJII COBPEMEHHOW ITMBHIIM3ALINH:
obecriedeHUsT HOBOT'O YPOBHS Pa3BUTHS MEIMIIMHBI, CO3JaHHUE IEPCIICKTUBHBIX
OMOTEXHOJIOTHI, CIHOCOOHBIX peIIaThb PECypCHbIE MPOOJIEMbl  pa3BUTHUSA
YeJI0BEYECTBa, MOMCKA MyTeH BBIXOJIa U3 TJI00ATBHBIX SKOJIOTHYECKUX MPOOJIeM U
obecrieyeHuss  Tepexoja K  YCTOMYMBOMY  pa3BUTHUIO,  PAIMOHAIBHOMY
WCIIOJIBb30BAaHUIO TIPUPOJHBIX PECYpcoB M (POPMHUPOBAHHMIO HOBBIX CTAaHIAPTOB
JKM3HH;

3aMHTEPECOBAHHOCTh B TIOJIYYEHUHM OHMOJIOTUYECKMX 3HAHUN B IEJAX
MOBBINIIEHUs OOIIEeH KyJIbTYyphl, €CTECTBEHHO-HAyYHOH TI'paMOTHOCTH, Kak
COCTaBHOW 4acTU (PYyHKIIMOHAIHHOW T'PAMOTHOCTH O0O0YydYaromuxcs, GopMupyemMon
MPU U3yYEHUHN OHOJIOTHH;

MOHUMAHHUE CYIIHOCTH METOJOB IMO3HAHUS, UCIOJIB3YEMbIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTH HCIIOJB30BaTh TOJIydaeMble 3HAaHMS [Ji1 aHajiu3a U
OOBSICHEHHSI SIBICHUN OKPY’KAIOIIETO MHUpA M IMPOUCXOIAIINX B HEM U3MEHCHHH,
yMEHUE JellaTh OOOCHOBAaHHBIC 3aKIIOYCHHUS HA OCHOBE HAYYHBIX (DAKTOB H
MMEIOITUXCS TAHHBIX C IEJIbI0 MOJYYeHUs TJOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSTEIBHO HCIIOJIb30BaTh OMOJIOTMYECKHUE 3HAHUSA IS
perieHus mpo0JIeM B peaabHbBIX )KU3HCHHBIX CUTYaIIHX;

OCO3HAHHME IIEHHOCTH HAy4YHOW JAESATEIbHOCTU, TOTOBHOCTh OCYIIECTBISATH
MPOCKTHYIO U UCCIIEA0BATEIBCKYIO ICATEILHOCTh HHIUBUIYAIBHO U B TPYTIIIE;

FOTOBHOCTh W CIIOCOOHOCTh K  HENPEPhIBHOMY  OOpa3OBaHUIO W
caM0o00Opa30BaHMIO, K AKTUBHOMY IIOJYYCHHUIO HOBBIX 3HAHUW 1O OHOJIOTHU B
COOTBETCTBUHM C )KU3HEHHBIMU MOTPEOHOCTSIMHU.



METANPEIMETHBIE PE3YJIbTATBI

MetanpenmeTHble pe3ysibTaThl OCBOEHHUS ydyeOHoro mpeamera «buomorus»
BKJIFOYAIOT: 3HAuMMble i1  (QOPMHpPOBAHUS MHPOBO33PEHHUS OOYyYaroIIUXCs
MEXAUCUUIUIMHAPHBIE (MEXIPEIMETHBIE) OOIIEHAYYHbIE MOHATHS, OTPa’KaOIINE
LEJOCTHOCTh HAy4YHOM KapTUHbI MHpa U cHeHUu(UKYy METOAOB I[O3HAHMS,
UCIOJIb3YEMbIX B €CTECTBEHHBIX Haykax (BELIECTBO, PHEPrus, sIBJICHHUE, MpoLece,
CUCTEMA, HAay4YHbIM (akT, MPUHLMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPUS,
UCCIIeJJOBaHUE,  HaONIo/IeHWe, U3MEpEHHe,  OJKCIEpPUMEHT U JpyTue);
yHUBEpCalbHbIe Yy4eOHbIEe JeHCTBUS (IIO3HABATENbHBIE, KOMMYHUKATHBHEIE,

pEryJISTUBHBIE), o0ecIeynBaroIIne (dbopmupoBaHue (GyHKIMOHAIBHOU
IPaMOTHOCTH M  COLMAJIbHOW KOMIIETEHIIMM OOYyYaroluXcs; CIIOCOOHOCTH
o0yJaromuxcst HCIOJIb30BaTh OCBOEHHBIE MEXIUCIUIUIMHAPHBIE,

MHUPOBO33pEHUECKHE 3HAHUS W YHUBEpCadbHbIE Yy4YeOHBIC JCHCTBUA B
IT03HABATEJIBHONW U COLUAIBHON ITPAKTHUKE.

B pesynprare wu3ydeHuss OWOJOTMM Ha YPOBHE CPEAHETO  OOIIETO
oOpazoBanmsi 'y oOyuatomerocsi OyayT chopmMupoBaHbl —IMO3HABATEIbHBIC
YHUBEpCaJIbHBIC YUCOHBIC NEHCTBUS, KOMMYHUKATUBHBIE YHUBEPCAIBHBIC yUeOHBIC
JICUCTBUS, PETYJIATUBHBIC YHUBEPCAIbHBIC YYCOHBIC JCHCTBHUSA, COBMECTHAs
NEeSTENbHOCTb.

MertanpeaMeTHbIe PE3yibTaThl OCBOCHHS TPOTPAMMBI CPETHETO OOIIETO
00pa30BaHMS TOJKHBI OTPAXKaTh:

OBaanenue YHHBeEpPCAJIbHBIMH y4eOHBIMHU MO3HABATEJIbHBIMH
AEeCTBUAMM:

1) 6a30Bble JJOruYecKue AecTBUSI:

CaMOCTOATENbHO  (OPMYJIMPOBaTh W aKTyaJu3upoBaTh  MIpoOJieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHMM MPUEMBI JIOTUYECKOTO MBILIUICHUS
(aHanu3a, CHHTE3a, CPaBHEHHMS, KiIacCU(pUKAIIUHA, 000OIICHHUS), pAaCKPBIBATH CMBICIT
OMOJIOTUYECKUX TOHATHH (BBIACIATh UX XapaKTepHbIC MPU3HAKH, YCTAaHABIMUBATH
CBSI3M C IPYTUMH TTOHSATHSIMH ),

OMpeneNsaTh LeNu JeATeNbHOCTH, 3a/laBas MapaMeTpbl M KPUTEPUU HUX
JTOCTHKEHHUSI, COOTHOCUTD PE3YJIbTAThHI ACSTEIBHOCTH C TOCTABICHHBIMU LIETISIMU;

WCIIOTh30BaTh OMOJIOTMUECKHUE MOHATHS JJIs1 O0BICHEHHS (PAaKTOB U SBIICHUI
YKUBOU IPUPOJIBI;

CTPOUTH JIOTHYECKHE paCCyKIeHUs (MHAYKTUBHBIC, JEIyKTUBHbBIC, IO
aHAJIOTUH), BBISBJISITH 3aKOHOMEPHOCTH U MPOTHBOPEYHUS B PacCCMaTPUBAEMBIX
SBJICHHSIX, (DOPMYITHUPOBATH BBIBOJIBI M 3aKIIFOUCHHS;

PUMEHSTh CXEMHO-MO/ICJTbHBIE cpencrtBa IS IIPEICTaBIICHUS
CYILIECTBEHHBIX CBSI3€ M OTHOILICHUN B M3y4aeMbIX OMOJIOTMYECKHX OOBEKTaxX, a



TaK)K€  MPOTUBOPEYMH  Pa3HOTO  POJa,  BBISBICHHBIX B Pa3JWYHBIX
WH(POPMAITMOHHBIX UCTOYHUKAX;

pa3pabarbiBaTh IUIAH pEHICHUS MPOOJIEMbI ¢ YU4ETOM aHajau3a MMEIOLIUXCS
MaTepHuaIbHbIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBHI B JICATEIBHOCTh, OIIEHUBATH COOTBETCTBUE PE3YJILTATOB
LIEJISIM, OLIEHUBATh PUCKU MOCIEACTBUN NEATEIIbHOCTH;

KOOPAWMHUPOBAaTh M  BBINOJHATH pabOTy B  YCIOBUSIX  PEAIbHOTO,
BUPTYaJIbHOT'O U KOMOMHUPOBAHHOTO B3aMMOCHCTBHUS;

pa3BUBaTh KPEATHBHOE MBIIIUICHUE TIPHU PEIICHUH )KM3HEHHBIX MTPOOIIEM.

2) 6a3oBble HcCIeA0BaTEIbLCKHE 1eCTBUSA:

BJIJIETh HABBIKAMU YYEOHO-UCCIIEIOBATEIILCKON U TPOCKTHOM JIESITEIbHOCTH,
HaBbIKAMU  pas3pelieHuss MTpoOJieM, CIOCOOHOCTBIO U TOTOBHOCTBIO K
CaMOCTOSITEIBHOMY TTOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a]1a4, IPUMEHECHUIO
Pa3IMYHBIX METOJIOB MO3HAHUS,

UCIIOJb30BaTh PA3JIUYHBIE BUJIBI JICSITEJIBHOCTH 1O TOJYYEHHUIO HOBOTO
3HAHUS, €Tr0 MHTEPHpeTalluu, MNPeoOpPa30BaHUI0 M TPUMEHEHUIO B Y4YEOHBIX
CUTYyallUsIX, B TOM YHCJIe TIPU CO3/IaHUH YUE€OHBIX U COLIMAIBHBIX ITPOCKTOB;

(bopMUpOBaTh HAYYHBIN THIT MBIIIUICHUS, BJIaJICTh HAYYHOH TEPMHUHOJIOTHEMH,
KJIIOYEBBIMHU MOHSITHSIMU M METOJIAMH;

CTaBUTh M (opMyJaupoBaTh COOCTBEHHBIE 3a/llayd B 00pa3oBaTENbHON
JESITEILHOCTH U )KU3HEHHBIX CUTYaIUsIX;

BBISBJISATh TPUUYUHHO-CJICACTBEHHBIE CBS3U M aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh THUIIOTE3Y €€ PEIICHUS, HaXOJUTh apryMEeHThI [JIs J0Ka3aTeJibCTBa
CBOUX yTBEPXKIEHUH, 3a/1aBaTh MapaMeTPbl U KPUTEPUH PEILICHHUS;

AHAJIM3UPOBATh TOJYUYEHHBIE B XOJI€ PEUICHHS 3aJaud  Pe3yJbTaThl,
KPUTHUYECKH OLIEHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX
YCJIOBUSX;

JaBaTh OLICHKY HOBBIM CUTYallUsIM, OLICHUBATh MPUOOPETEHHBIN OMBIT;

OCYILIECTBIIATH IICJICHAIIPaBICHHBIA MOUCK IMEpeHoca CPEeACTB M CIIOCOOOB
e CTBUS B MPODHECCHOHAIBHYIO CPEY;

YMETh TEPEHOCHTHh 3HAHUS B TO3HABATEIHHYIO W IMPAKTUUYECKYIO 00JIaCTH
YKU3HEICATCIbHOCTH,

yMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX YUCOHBIX MTPEIMETOB;

BBIJIBUTATh HOBBIE WJICH, MpejjiaraTb OpUTMHAIbHBIE MOJIXOAbI M PEIICHHUS,
CTaBUThH MPOOJIEMBI U 33/1a4, TOMYCKAIOIINE aTbTEPHATUBHBIC PEILICHHUSI.

3) pabora ¢ unpopmanmeii:

OPUEHTUPOBATHCS B PA3IMYHBIX UCTOUHHKAX MH(GOpMAIUU (TEKCTe yIeOHOTO
mocoOusl, HAyYHO-TIONMYJISIPHOW JHUTEpaType, OHOJIOTHYECKUX CJIOBapsX U
CIIPaBOYHMKAX, KOMIBIOTEPHBIX 0a3ax AaHHBIX, B MHTepHETE), aHATM3UPOBATH



uH(}OpMAITUIO PA3TMYHBIX BUJIOB U (HOPM MPEACTaBICHUS, KPUTHUECKH OI[CHUBATH
e€ TOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

dbopMyTHpOBaTh 3aMpPOCHl U MPUMEHATh PA3JIMYHBIE METOJBI MPU TTOUCKE H
otbope Ouosiorndeckor MH(popMaIu, HEOOXOAMMOMN JJISI BBIMOJHEHUS YUEOHBIX
3ajay;

mpuoOpeTaTh OMBIT HMCHOJB30BaHUS WH(HOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHUMA, COBEPIIICHCTBOBATH KYJIbTYPY aKTHBHOTO HUCIIOIH30BAHUS PA3IMUHBIX
MTOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BBIOMpATh  ONTUMaJIbHYIO  (OpMYy  MpEACTaBICHUS
ouonornueckor nHpopmaruu (cxembl, TpaduKu, JUarpaMMbl, TaOIUIBI, PUCYHKA
H JIpyroe);

UCIOJIb30BaTh HAyYHBIA SA3BIK B KayecTBE CpejAcTBa Npu pabdoTe C
Oouosornueckor uMHGOpMANME: TMPUMEHATh XUMHUYECKHUe, (U3HUECKHE U
MaTEeMaTUYECKUE 3HAKU W CUMBOJBI, (Popmyiibl, aOOpeBUaTypy, HOMEHKIATYPY,
WCIIONB30BaTh W TMPEOOpa3OBBIBATH  3HAKOBO-CHMBOJIMYECKHE  CPEJCTBA
HaTJSITHOCTH;

BJIQJ€Th  HABBIKAMHM  paclo3HaBaHWS M 3allUThl  WHQOpMaIuwy,
nH(OPMAITMOHHOW 0€30MTaCHOCTH JIMYHOCTH.

OBjajieHHe YHUBEPCAIbHBIMH KOMMYHUKATUBHBIMHU 1eHCTBUAMM:

1) oO1enme:

OCYIIECTBJISITh KOMMYHHUKAIIMHN BO BCeX cpepax >KM3HU, aKTUBHO Y4aCTBOBATh
B JHMAJIOTE€ WU JIUCKYCCUM TIO CYIIECTBY OOCYKJIaeMOMl TeMbl (YMEHUE 3a]1aBaTh
BOIIPOCHI, BBICKA3bIBaTh CYXKIEHUS OTHOCHTEIIBHO BBITIOJIHCHHS TIpesjiaracMon
3a/1au, YYUTHIBATh MHTEPECHl W COTJIACOBAHHOCTH MO3UIIMN IPYTUX YYaCTHUKOB
JMajora Uiv JUCKYCCUH);

pacmo3HaBaTh HEBepOAJIbHBIE CpPEACTBA OOINECHUS, TIOHMMATh 3HAYEHUE
COIMAJIBHBIX 3HAKOB, TMPEINOCHUIOK BO3HHUKHOBEHUS KOH(JIMKTHBIX CHUTYaIlUH,
YMETh CMATYATh KOH(QJIMKTHI U BECTH ITEPETOBOPHI;

BJIA/IETh Pa3jIMYHBIMU CIIOcOOaMHU OOIIEHUS M B3aUMOJICUCTBUS, MOHUMATh
HaMEpEHUs JAPYTUX JIIOJICH, MPOSBISATh YBAKUTEIBHOE OTHOIICHHE K COOECETHUKY
U B KOPPEKTHOM opme popMyTupOBaTh CBOM BO3PAKECHHUS;

pPa3BEPHYTO M JIOTUYHO HM3JIaraTh CBOIO TOYKY 3PCHHSI C HCIIOIh30BAaHUEM
SA3BIKOBBIX CPEJ/ICTB.

2) coBMecTHAasl 1eATeJIbHOCTD:

MOHUMATh W HCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBUIYATbHOU
paboOThI IPU PEIICHUU OMOJIOTHYECKON MPOoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
IPUMEHEHUS TPYNIOBBIX (POPM B3aMMOEHCTBUS MPU PEIICHUH YUeOHOM 3a1auH;

BBIOMpATh TEMATHKy M METOJAbl COBMECTHBIX JCHCTBUN C Y4ETOM OOIIMX
WHTEPECOB ¥ BO3MOXKHOCTEH KaXKJIOTO WICHA KOJUICKTHBA;



NPUHUMATh [EJIM COBMECTHOM  JEATENbHOCTH, OpPraHu30BbIBATH U
KOOPJIHUHUPOBATH JEUCTBUS IO €€ JOCTHUKEHHIO: COCTABJIATH IUIAH JIEVCTBUM,
pacupenensiatb poiaud € Y4E€TOM MHEHHMI YYaCTHHKOB, OOCYKIaThb pE€3yJIbTaThl
COBMECTHO pabOThI;

OLICHMBAaTh Kauye€CTBO CBOEr0 BKJIAJa M KaXKJIOr0 YYaCTHHKAa KOMAaH/bl B
oOIIMi pe3ynbTar Mo pa3paboTaHHBIM KPUTEPUSIM;

npejyiaraTb HOBBIE TMPOEKTHI, OIEHUBAaTh UJEU C TO3UIUA HOBHU3HBI,
OPUTMHAIIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYILIECTBJISITh TO3UTUBHOE CTPATETMUYECKOE IIOBEJICHUE B Pa3JIMUHBIX
CUTYyalUsIX, IPOSIBIIATH TBOPUECTBO U BOOOPAXKEHUE, ObITh MHUIIMATUBHBIM.

OBJajieHne YHHBEPCAJTbHBIMH PeryJIsTUBHBIMHU J€CTBUSIMH:

1) camoopranu3amnus:

UCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHUS U1 BBIABICHUS NPOOIEM U UX
pEIICHUS B )KU3HECHHBIX U YUYCOHBIX CUTYAIIUSIX;

BHIOMpATh HA OCHOBE OHOJIOTUYECKMX 3HAHUW IIEJIEBbIE U CMBICIOBBIC
YCTAHOBKU B CBOMX JCHCTBUSIX M TOCTYMKAaxX MO OTHOIICHHUIO K KMBON MPUPOJIE,
CBOEMY 3JI0OPOBBIO U 3JI0POBBIO OKPYKAIOIINX;

CaMOCTOSITENIbHO OCYILECTBIISITh MO3HABATENbHYIO AESTEIbHOCTbh, BBISBISATH
npo0JieMbl, CTaBUTh U (HOPMYJIUPOBAThH COOCTBEHHBIE 3a/1aud B 00pa30BaTEIIbHOM
NESATEeIbHOCTH U )KU3HEHHBIX CUTYaIUsIX;

CaMOCTOATENIbHO COCTAaBJSTh IUIAaH pEHICHHS MpoOJeMbl C  y4€TOM
UMEIOIITUXCST PECYPCOB, COOCTBEHHBIX BO3MOXXHOCTEH U MPEANOUYTCHUI;

JaBaTh OLICHKY HOBBIM CUTYaIIUSIM;

pacuIupsATh paMK{ Y4€OHOTO IIpeAMETa Ha OCHOBE JIMYHBIX MPEANIOYTCHUH;

JieaTh OCO3HAHHBIM BHIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTh
3a pEILICHHUE;

OIICHUBATH IPUOOPETEHHBIN OIBIT;

crocoO0CTBOBAaTh ()OPMHUPOBAHUIO W TIPOSBICHUIO IIUPOKOW HPYIUIUU B
pa3HbIX 001acTSIX 3HAHWM, IMOCTOSHHO MOBBINIATH CBOM 0Opa30BaTEIbHBIN U
KYJIbTYPHBI YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CUTYyallUsiM, BHOCUTh KOPPEKTHUBBHI B JIESITEIHHOCTD,
OLICHUBAaTh COOTBETCTBHUE PE3YJIHTATOB LEIISM;

BJIQJCTh  HABBIKAMH  TIO3HABATENHHON  pedieKCMH  KaK  OCO3HAHHS
COBEpIIAEMbIX JEHCTBUM U MBICIUTEIBHBIX MPOLIECCOB, MX PE3yJIbTaTOB U
OCHOBAHMM, UCIOJIL30BaTh MPUEMBI pedIEKCUU JIJIs OLICHKU CUTYyalluH, BbIOOpA
BEPHOI'O PEILICHHUS;

yMETh OILIEHUBATh PUCKHM U CBOEBPEMEHHO IPUHUMATh PELIEHUS MO HUX
CHUKEHHUIO;



IPUHAMATh MOTHMBBI M apryMEHTBl JPYTHX IPH aHaIu3€ pe3yJIbTaToB
NEeATEIbHOCTH;

3) npuHATHE ce0s U APYIUX:

IPUHUMATH ce0sl, MOHUMAsi CBOM HEIOCTATKH U JJOCTOMHCTBA,

IIPUHUMATh MOTHMBBI W apryMEHTBl JPYTHX IIPH aHaIu3€ pe3yJIbTaToB
NEeATEIbHOCTH;

IIpU3HABaTh CBOE IIPABO U MPABO APYTUX HA OIINOKU;

pa3BUBaTh CIIOCOOHOCTh NOHUMATh MUP € O3ULMH JIPYTOro YeJIOBEKa.

IHPEAMETHBIE PE3YJ/IBTATDBI

[IpenmeTHble pe3yJabTaThl OCBOCHHS COAEPKAHUS y4eOHOro mpeameTa
«buonorus» Ha yrayOnéHHOM ypOBHE OpPHUEHTHUPOBaHBI Ha oOecreueHue
npoduibHOro  oOydenust  oOydvarommxcst — Owosornu. OHHM — BKIIIOYAIOT:
crienrduyeckue sl OMOJIOTUU HayYHbIE 3HAHUS, YMEHHUS U CIIOCOOBI IEUCTBUI MO
OCBOCHHUIO, UHTEPIPETAIIUU U MPEOOPa30BAHUIO0 3HAHUMN, BUJBI JIESITEIHHOCTH IO
MOJIYYEHHUIO HOBBIX 3HAHUW U MX MPUMEHEHUIO B PA3IMYHBIX YUEOHBIX, a TAKXKE B
peanbHbIX KU3HEHHBbIX cuTyauusx. [IpeameTHble pe3ynbpTarhl MPEICTABICHBI IO
rojiamMm U3y4yeHusl.

[IpeameTHbIe pe3ynbTaThl OCBOCHMS yueOHoro npeamera «buonorus» B 10
Kjlacce OJKHBI OTPaXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHMK O MECT€ M pOJM OHOJOTMHM B CHCTEME
€CTECTBEHHBIX HAayK, B (DOPMHUPOBAHWH €CTECTBEHHO-HAYYHOW KAapPTHHBI MHpPA, B
MO3HAHWUU  3aKOHOB MPHUPOJBI U  PEIICHUH TMpoOJIeM  palMOHAILHOIO
IPUPOONOIB30BAHMS, O BKJIA/IE€ POCCUICKUX U 3apyOEKHBIX YUEHBIX B pPa3BUTHE
OuoJIornu;

BJIaJICHUE CUCTEMOW OWMOJIOTMYECKUX 3HAHUM, KOTOpas  BKIIIOYACT:
OCHOBOTIOJIATAIOIME OWOJOTHYECKHME TEPMHUHBI M TIOHATUS (PKM3Hb, KJIETKa,
OpraHusM, MeTaboJu3M, TOMEOCTa3, CaMOPEryJslus, CaMOBOCIPOU3BEICHUE,
HACJIEICTBEHHOCTh, M3MEHUYMBOCTb, POCT W Pa3BUTHUE), OMOJOTUYECKHE TEOPUU
(knerounas teopus T. [lIBanna, M. lllneitnena, P. Bupxosa, xpomocomHasi Teopust
HacnencTBeHHocTd T. Moprana), yuenuss (H. WM. BaBuioBa — o 1eHTpax
MHOT0OOOpa3usi M TMPOUCXOXKACHHUS  KYyJbTYpPHBIX  pacTeHUM),  3aKOHBI
(ennHOOOpa3usi MOTOMKOB TMEPBOTO TOKOJIEHHUS, PACIICIUICHUs], YUCTOThI TaMeT,
He3aBUCUMOTO HaciefgoBanuss ['. MeHnens, TOMOJOTHYECKUX PSIOB B
HaCJICICTBEHHOU U3MEHUYUBOCTHU H. n. Basuiiona), IIPUHLATIBI
(KOMILIEMEHTApHOCTH );

BJIQJICHUE OCHOBHBIMM METOJIaMH HAy4YHOTO IO3HAHMS, HCIIOJIb3yEMbIX B
OMOJIOTUYECKNX HCCIIEIOBAHUSX JKUBBIX OOBEKTOB (OMHCAaHWE, W3MEpPCHUE,
HaOJ0ICHUE, DKCIIEPUMEHT);



yMEHUE BBIICNATH CYIIECTBEHHBIC NMPU3HAKU: BUPYCOB, KIETOK MPOKAPUOT U
DYKapHOT, OJHOKIETOYHBIX W MHOTOKJICTOYHBIX OPTaHU3MOB, B TOM YHCIIC
OakTepuil, TpuOOB, PACTEHUH, KUBOTHBIX U YEIIOBEKA, CTPOCHHSI OPTaHOB M CHCTEM
OpraHOB PpPACTEHHUM, IKUBOTHBIX, YEJIOBEKA, MPOIECCOB >KU3HEACATENbHOCTH,
IPOTEKAIOUIUX B OPraHU3Max pPacTeHUM, )KUBOTHBIX M YeJIOBEKa, OMOJOTUYECKHUX
MPOIIECCOB: OOMEHa BemecTB (MeTaboIM3M), TIPEBPAIICHHS YHEPTUHU, OPOKEHHUS,
aBTOTPO(HOrO U reTepoTpoHOT0 THIOB MHUTAaHUA, (POTOCHHTE3a U XEMOCHUHTE3a,
MHUTO3a, MeHo03a, TaMeTOTeHe3a, IMOpHUOoreHes3a, MOCTAIMOPHOHAIBHOTO Pa3BUTHSI,
pPa3MHOXKEHUS,  WHIAUBUIYAIbHOTO  pa3BUTHS ~ Opranu3sMa  (OHTOreHe3a),
B3aMMOJICHCTBHSI T€HOB, FETEPO3UCa, HUCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTaHABIMBATh B3aHMMOCBA3M MEXAYy OpPTraHOWJAMHU KIETKH H UX
GYHKUUSIME, CTPOCHHEM KJIETOK pa3HbIX TKaHe M HMX (QYHKIUSAMH, MEXIY
opraHaMyd U CHUCTEMaMH OpPraHOB y pAaCTEHUMU, KXUBOTHBIX M YEJIOBEKA M HX
GYHKIUSIMH, MEXKIYy CHCTEMaMH OpPraHOB M UX (QYHKIUAMH, MEXAY >TarmamMu
oOMeHa BEIIECTB, 3TallaMU KJIETOUYHOTO ITUKJIA U KU3HEHHBIX IIUKJIOB OPTaHU3MOB,
sTanaMu SMOPUOHANIBHOTO Pa3BUTHUS, TE€HOTUNIOM U (PEHOTUNOM, (EHOTUIIOM HU
dbakTOpamMu cpeabpl OOUTaHUS,

YMEHUE BBISBIISATH OTIUYHUTEIIbHBIC MPU3HAKA KUBBIX CHCTEM, B TOM YHCIIC
pacTeHUH, )KUBOTHBIX M YEJIOBEKA;

YMEHHE WCIOJIb30BaTh COOTBETCTBYIOIIME AapTyMEHTHI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO M CHUMBOJIMKY JJIS JOKAa3aTeIbCTBA POJCTBA OPraHU3MOB Pa3HbIX
CUCTEMATUYECKUX TPYTII;

yYMEHHE peniatb OMOJIOTUYECKUE 3a/Ja4H, BBISBISATH MPUUYNHHO-CIIEICTBEHHBIC
CBSI3M MEXKILy UCCIIETyeMbIMU OMOJIOTHYECKIUMH MPOIIECCaMU U SIBJICHHUSIMH, JIEIaTh
BBIBO/IbI M TPOTHO3bI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTATOB;

yMEHUE BBIMOJHATH JIA0OpATOpPHBIE M MpaKTUYeCKHe paboThl, COOI0IATh
npaBmiIa mpu padboTe ¢ yueOHBIM U JTa0OpaTOPHBIM 000PYJOBAHUEM;

YMEHUE BBIJIBUTATh THIIOTE3bI, IMPOBEPATh HX OSKCIEPUMCHTATBHBIMU
cpenctBamu, (HoOpMyaupys IeJb HMCCIEIOBaHUS, AaHAIU3UPOBATH IOJyYECHHbBIE
pE3yIbTaThl U JENaTh BHIBOJIBI,

YMEHHE y4YacTBOBAaTh B Y4YEOHO-MCCIIENOBATEIBLCKOW paboTe Mo OMOJIOTHH,
AKOJIOTMM W MEIUIIMHE, TPOBOIMMON Ha 0a3e IIKOJIBHBIX HAYYHBIX OOIIECTB, U
nyOJMYHO  TPEACTaBNIATH  IOJYYEHHBbIE  pe3yJIbTaTbl Ha  YYEHUYECKUX
KOH(DEpEeHITHX;

YMEHHE OIICHHBATh JSTHYECKHE AaCMEeKThl COBPEMEHHBIX HCCIEIOBaHUN B
objmactu  OMONOTMM W MEOUIMHBI  (KJIOHHUPOBAaHWE,  HCKYCCTBEHHOE
OIUIOAOTBOPEHHUE, HANPABICHHOE W3MEHEHHE T'eHOMa U CO3JaHHE TPaHCTE€HHBIX
OpraHu3MOB);



yMEHUE OCYIIECTBIATh OCO3HAHHBIA BBIOOP Oyaymied mpodeccuoHaATbHON
NESATETPHOCTH B OOJACTH OMOJOTHUH, METUITMHBI, OMOTEXHOJOTHH, BETEPUHAPHH,
CEIbCKOTO XO3SHCTBA, MHUINEBOW MPOMBIIIUICHHOCTH, YIITYOJISITh TO3HABATEIHHBINA
MHTEPEC, HAIIPaBJIEHHBIM Ha OCO3HAHHBINA BHIOOpP COOTBETCTBYIOIIEH Mpodeccun u
IPOJOJDKEHHE  OHOJOTHYECKOro 00pa3oBaHMs B OpPraHu3alUsX CpEIHEro
MPOQeCCHOHAIIBHOTO 1 BBICIIETO 00Pa30BaHUS.

[IpenmeTtHbie pe3ysibTaThl OCBOEHUs ydueOHoro mpeamera «buomorus» B 11
KJlacce OJKHBI OTPaXKaTh:

chOpMHPOBAHHOCTh 3HAHMA O MECT€ U POJU OUOJOTUHM B CHUCTEME
€CTECTBCHHBIX HAayK, B (DOPMUPOBAHWHM COBPEMEHHOW €CTECTBEHHO-HAYYHOU
KapTUHBl MHpA, B TO3HAHUHM 3aKOHOB MPHUPOJLI W PEIICHUH SKOJIOTHUCCKHUX
npoOjeM 4YenoBeuecTBa, a TakkKe B PEUICHUH BOIMPOCOB PAIMOHAIBHOIO
PUPOJIONIOIB30BAHUS, U B (DOPMUPOBAHUHU IIEHHOCTHOTO OTHOUIEHUSI K TPUPOJE,
0O0IIIeCTBY, YEIOBEKY, O BKJIaJIe POCCUHUCKUX M 3apyOEKHBIX yUEHBIX-OMOJIOTOB B
pa3BuTHE OUOJIOTHUH;

yMEHHUE BIAJIETh CHUCTEMOW OHOJIOTMUYECKMX 3HAHWHM, KOTOpas BKIIFOYAET
omnpeneseHnsT M TMOHUMAaHHWE CYIIHOCTH OCHOBOIIOJAralmIuX OHOJIOTHYECKUX
TEPMUHOB M TIOHSATHM (BHJ, dKOCUCTeMa, Ouocdepa), OHOIOTHYECKHE TEOpUU
(oBomonmonHas teopus Y. JlapBuHA, CHHTETHYECKAs] TCOPHUS IBOJIOIUH), YICHUS
(A. H. CeBepuoBa — 0 nyTsx U HanpaBieHusx 3Boitouuu, B.U. Bepnaackoro — o
ouocdepe), 3akoHbl (reHeTnueckoro paBHoBecus JIk. Xapau u B. BaitnGepra,
3apoasimieBoro cxoactsa K. M. bopa), mpaBuwna (munumyma 1O. JluGuxa,
AKOJIOTMYECKOM MUpaMHbl SHEPrum), rumore3bl (rumore3a «mupa PHK» V.
['unGepra);

yMEHUE  BJaJeTh  OCHOBHBIMM  METOJaMU  HAyYHOrOo  IO3HAHUA,
HCIIOJIh3yEMBIMH B OMOJIOTUYECKHUX UCCIIETOBAHMSIX KUBBIX OOBEKTOB U SKOCUCTEM
(omucaHue, W3MEpeHHEe, HAONIOJCHHE, YKCIEPUMEHT), COocOo0aMy BBHISBICHUS U
OIICHKY aHTPOIIOTCHHBIX U3MEHCHHUI B TIPUPOJIC;

yMEHUE BBIJCIATh CYUIECTBEHHbIE MPU3HAKU: BHIOB, OHOIE€OLIEHO30B,
PKOCHUCTEM M OMocdepbl, CTaOWUIN3UPYIONIETO, IBWKYIIETO W Pa3phIBAOIIETO
€CTECTBEHHOI'O orbopa, AJITOTIATPUIECKOTO u CUMIIATPUIECKOTO
BUI000pa30BaHUs, BAUSHUS ABMKYIIUX CHJI 3BOJIIONUH HA TeHO(OHI TOMYJISAINH,
IPUCTIOCOOJICHHOCTH OPTaHM3MOB K Cpejie OOMTaHMs, YepeIOBaHUs HAIPaBICHUN
HBOJTIOIMHU, KPYTOBOPOTA BEIIECTB U TOTOKA SHEPTHH B IKOCUCTEMAX;

YMEHUE YCTAaHABIMBATh B3aWMOCBSI3M MEXKIy MPOIECCAMH JBOJIIOIHH,
JBIDKYIIAMHM CHJIAaMHA aHTPOIIOT'€HE3a, KOMITOHEHTAMHU Pa3JIMYHBIX 3KOCHCTEM H
IPUCIOCOOJICHUSIMU K HUM OPraHUu3MOB;

YyMEHUE  BBISIBISATH  OTJIMUMTEIbHBIE  NPU3HAKK  JKUBBIX  CHCTEM,
MPUCTIOCOOICHHOCTh BUAOB K Cpene OOWTaHUs, a0MOTUYECKHX W OMOTHYECKHUX



KOMIIOHEHTOB ~ 9KOCHUCTEM, B3aWMOCBSI3€  OpPraHM3MOB B  COOOILECTBax,
AHTPOIOTN€HHBIX U3MEHEHHUI B 3KOCUCTEMAX CBOEU MECTHOCTH;

YMEHHE HCIOJb30BaTh COOTBETCTBYIOIIME AapTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO M CHMBOJIMKY JJIS J0Ka3aTeIbCTBA POJCTBA OPraHU3MOB Pa3HbIX
CUCTEMATHUYECKUX TPYIII, B3aUMOCBSI3U OPTaHU3MOB U Cpe/ibl OOMTaHUSs, EIUHCTBA
YEeJIOBEYECKUX pac, HEOOXOAUMOCTHM COXPAHEHHSI MHOTrooOpa3us BHUAOB W
HKOCHCTEM KaK yCIOBHSI COCYIIECTBOBAHUS MPUPOIBI U Y€TIOBEUECTBA;

yMEHUE peniarb OMOJOTUYECKUE 3aa4l, BBISBISITH TPUUYUHHO-CIIEICTBEHHbBIC
CBSI3U MEXAY UCCIEAYEMbIMU OMOJIOTMUECKUMU TTPOLIECCAMU U SIBJICHUSIMU, JeIaTh
BBIBOJIBI U TTIPOTHO3BI HA OCHOBAHUU TTOJTYYEHHBIX PE3YIIhTATOB;

YMEHHUE BBINOJIHATh JIa0OpATOPHBIE M IMpaKTUYECKHe padoThl, COOJ0IaTh
IpaBuJia MpU padoTe ¢ yu4eOHBIM U JJa0OpaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh TUIIOTE3bl, MPOBEPSITh HUX OKCHEPUMEHTAIbHBIMU
cpenctBamu, (HOpPMyIUPYS II€JIb HMCCIEIOBAaHUS, AHAIU3UPOBATH MOJYyYCHHBIC
pE3yIbTaThI U JEIaTh BHIBOIHI,

yMEHHE Y4YacTBOBaTh B y4E€OHO-HUCCIIEIOBATEIILCKON paboTe Mo OMOJIOTHH,
AKOJIOTUU U MEIUIIMHE, MPOBOAMMON Ha 0a3e HIKOJIBHBIX HAay4YHBIX OOIIECTB, U
nyOJUYHO  TPENCTaBIATH  MOJYYCHHBIE  pPE3yJbTaThl Ha  YYEHUYECKUX
KOH(epeHLHsIX;

yMEHUE OIEHUBATh THUIOTE3bI M TCOPUH O MTPOUCXOXKICHUN KM3HU, YEJIOBEKa
U 4YEJIOBEYECKUX pac, O MPUUYMHAX, MOCIEACTBUSIX U CHoco0ax MpeAoTBpaIieHus
r100abHBIX U3MEHEHUH B Onocdepe;

YMEHHUE OCYILIECTBIATh OCO3HAHHBIA BBIOOP OyAylield MnpogeccuoHaIbHOU
JESTEIbHOCTH B 0071aCT OMOJIOTHH, YKOJIOTHUH, IPUPOIOTIOIB30BAHUS, METUIINHBI,
OMOTEXHOJIOTHH, TCHUXOJIOTHMH, BETEPUHAPUU, CEIIbCKOTO XO3SMCTBa, MUILEBON
IIPOMBIIIVICHHOCTH, YIIIyOJISSTh TIO3HABATENbHBIA HWHTEpPEC, HaIlpaBJICHHBIA Ha
OCO3HAHHBIM  BHIOOP  COOTBETCTBYIOIIEH  mpodeccCMd ©  TPOJOJDKEHUE
OMoJIOruYecKoro o0pa3oBaHMs B OPraHU3aLUAX CPEIHEro NpodecCUOHATBHOTO U
BBICITIIET'0 00Opa30BaHUsI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KouuvecTBo yacon JJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Ne n/mm Konrtpoabusie | IlpakTuueckue
NporpamMmsl Bcero o0pa3oBaTesibHbIE
padoTbI padoThI pecypest
1 buonorus kak Hayka 1
2 JKuBble cuCTEMBI M MX U3yUYEHHUE
3 buonorus kneTku 0.5
4 XuMu4ecKas OpraHu3aius KIeTKu 10
5 CrpoeHue 1 QyHKIHUU KIETKU 8 2
6 OOMeH BellecTB U NpeBpallleHue YHEPTUU B 9 1
KJIETKE
7 Hacnencreennas undopmanus u 9 0.5
peanuzanus €€ B KIETKE
JKu3HEHHBIN UK KJIETKU 6 1
Crtpoenue u QyHKIIMHU OpPraHU3MOB 17 1.5
10 Pa3sMHOkeHME U pa3BUTHE OPraHU3MOB 8 1.5
1 ['eneTnka — HayKa O HACIEACTBEHHOCTH U ) 0.5
M3MEHYUBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACIIEICTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHYHBOCTHU 6 1
14 ['eneTuka yenoBeka 3 0.5
15 Cenexuusi OpraHu3MOB 4 1
16 buorexHonorus u cHHTETHYECKAST OMOJIOTHS 4
17 PeszepBHoe Bpemst 1




OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13




11 KJIACC

KouanuyecTBo 4acos JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undgposbie)
Ne ni/m Kontpoubnbie | IIpakTnueckue
NPOrpamMmsl Bcero o0pa3oBaTe/IbHbIE
padoTbI padoThI pecypenI
1 3apoXKIAEHUE U PA3BUTHUE SBOJTIOLIMOHHBIX 4
IPECTaBICHUI B OMOJIOTUI
MHuUKpO3BOTIOLHS U €€ PE3YJIbTAThI 14 2
3 Maxkpo3BosronHs U €€ pe3yabTaThl 6
4 IIpoucxoxneHue u pa3BUTHE JKU3HU Ha 15 L5
3emie
5 [IpoucxoxneHue yeaoBeKa — aHTPOIOTeHE3 10 1
DKOoJ0rus — HayKa 0 B3aUMOOTHOILIEHUSX
6 OpPraHU3MOB U HAIOPTraHU3MEHHBIX CUCTEM 3 0.5
C OKpYy’Karollen cpeaou
Opraau3Mmsel U cpesia 0OUTaHMs 1.5
DKoJ0rus BUAOB U NOIYJISILUMA 0.5
9 DKOJI0THUsl COOOIIECTB. DKOIOTHUECKHE 12 0.5
CUCTEMBI
10 Bbuocdepa — rmobanpHast sKocHcTEMA
11 UYenoBek U OKpysKaroLas cpena
12 Pe3epBHOE BpeMmst
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5







IHOYPOYHOE IINTAHUPOBAHMUE

10 KJIACC
KouuvecTBo yacon DJIeKTPOHHbIE
Ne ara u¢pposbie
n/n Tema ypoxa Bcero Kontpoapnbie | Hpaktirieckite fsy'lefmﬂ :)lﬁl()l:lr;OBaTeﬂbele
padoThI padoThI pecypesr
1 buonorus kak KOMIUIEKCHas HayKa U Kak 1
4acTh COBPEMEHHOI0 00LIeCTBa
2 JKuBble CUCTEMBI U KX CBOMCTBA 1
YpoBHEBasi OpraHu3anys KUBBIX CUCTEM 1
4 HcTopust OTKpHITHS U U3YUYEHHUS KIIETKU. 1
Kunerounas teopust
Metoasl MOJIEKYJISIPHON U KIIETOYHOU
ouonorun. [IpakTrdeckas pabora
5 «3y4eHune MeTo10B KJIIETOYHOM OHOJIOTHHI 1 0.5
(xpomatorpadus, 37aeKTpodopes, '
nuddepeHianbHoe HeHTpUu(yrupoBaHue,
[11IP)»
6 XHUMHYECKUH COCTAB KIETKH 1
. MuHepanbHbIe BENIECTBA KIETKH, UX |
Ouosornyeckas poib
Oprannyeckue BEIIeCTBa KIETKH — OENKU.
g JlabopaTtopHnas pabota «OOHapyKeHHE 1 0.5
OCJIKOB C TIOMOIIBIO KAYECTBEHHBIX )
peaxkumin
9 CoiicTBa, K1accuduxanus 1 QyHKIUNA 1

O€eIKOB




OpFaHI/I‘-IeCKI/IG BE€IICCTBA KIICTKH —

10
YTJIEBOJIbI

1 Opranuyeckue BEIIECTBA KIETKH —

JUIATBI
Hyxnennoseie kucnotsl. JJHK n PHK.

12 JlaGopatopHnas pabora «VccnenoBanue 0.5
HYKJIEMHOBBIX KHCIIOT, BBIZICJICHHBIX U3
KJIETOK Pa3JIMYHbIX OPraHU3MOB)»

13 Crtpoenue u pynkuuu ATO. [pyrue
Hykneosunrpudocdars (HTD)

14 CexsennpoBanue [JHK. Merozasl
TF€HOMHKH, TPAHCKPUIITOMUKH, IPOTEOMUKH

15 MeTto/1bl CTPYKTYpHOM OMOJIOTHH

16 Tunel knerok. [IpokapuoTnueckas KieTka
CrpoeHne 3yKapuOTHUECKOM KIIETKH.

17 [IpakTuueckas padora «/3yueHnue cBOMCTB 0.5
KJIETOYHOU MEMOpPaHbD»

18 [ToBepXHOCTHBIN anmnapar KICTKU
OnHoMeMOpaHHbIE OPraHOU/IbI KIETKH.

19 [IpakTuueckas pabora «/3yuenue 0.5
JIBUKEHMSI LINTOIIa3Mbl B PACTUTENBHBIX
KJIETKax»»

[TomyaBTOHOMHBIE OpPraHOU/IbI KJIETKU:

20 MUTOXOHJIpHH, TU1acTu kL. JlabopaTtopHas 0.5
pabora «MccnenoBanue Tia3Moim3a u ’
JIeTIa3MOJIN3a B PACTUTENIBHBIX KIETKAX)

21 HememOpaHHbBIE OpraHOHIBI KJIETKH

22 CtpoeHue u QyHKIHUH s11pa




23

CpaBHI/ITeJ'II)HaH XapaKTCPHUCTHUKA KIICTOK
sykapuort. JlabopaTopHas paborta
«/3yueHue CTpOCHHSI KIETOK PA3IUIHBIX
OpPTraHNU3MOBY

0.5

24

ACCUMMIISTIS ¥ TUCCUMIIISIIIAS — JIBE
CTOpOHBI MeTaboau3Ma. Turmbsl oOMeHa
BemiecTB. JlabopaTopHas paborta
«M3y4yeHne KaTaTuTUYECKOW aKTUBHOCTH
(dbepMeHTOB (Ha MpUMepe aMIJIa3bl UITH
KaTajasbl)»

25

DepMEHTATUBHBIN XapaKTep peakLui
KJIeTOyHOTo MeTabonusma. JlabopaTopHas
pabota «M3yuenne pepMeHTaTHBHOTO
pacuiernieHus: IepoKCuaa BOAOPOia B
PACTUTENBHBIX U )KUBOTHBIX KJIETKAX)

0.5

26

benku-akTuBaTOpHI U OENKU-UHTHOUTOPHI

27

ABTOTpO]HBIN TUIT 0OMEHA BEIIECTB

28

dorocunre’

29

Xemocuntes. JlabopaTopnas paborta
«CpaBHeHHEe IpoueccoB POTOCHHTE3A U
XEMOCHHTE3a»

0.5

30

AmnaspoOHBIe OpraHu3Mbl. Buibl 6posxeHust.
JlaGopaTopHnas pabora «CpaBHeHHE
IPOLIECCOB OPOXKEHHS U JIBIXaHHSD)

31

AspoOHBIE OpraHU3MBbl. JTallb
HHEPreTUYEeCKOro oOMeHa. DHeprus
MEeMOPaHHOTO rPaJHEeHTa POTOHOB.
Cunre3 AT®: Pabota npotonHoit ATO-




CHHTAa3bl

O06o001eHre U cucTeMaTu3alus 3HaHUK IO
teme "OOMeH BELECTB U IpeBpalleHue

32 sHepruu B kieTke" / KontponsHas pabora
no Teme "OOMEH BEIIECTB U MPEBpaIlCHUE
JHEpPruu B KieTke"

33 Peakuuu matpruyHoro cunresa

34 Tpanckpunuus — Matpuunblid cuHTe3 PHK

35 Tpancisius u e€ Tansl

36 KonupoBanue amunokucnot. Ponb
pubocoM B OMOCHHTE3E OerTKa

37 Opranu3zanus reHomMa y MpoKapuoT U
YKapuoT

18 MonexynsipHble MEXaHU3Mbl IKCIPECCUU
T€HOB Y YKapuoT
Bupycsl — HEKIIeTOUHBIC (OPMBI KU3HU U

39 oOnuraTHble mapasutsl. [IpakTHueckas 0.5
pabota «Co3aHue MOJeIH BUPYCa»

40 BupycHble 3a00neBaHus 4eI0BeKa,
JKUBOTHBIX, PACTEHUI

41 HanotexHomoruu B OMOJIOTUN U METUITTHE

42 JKU3HEHHBIN IUKIT KIETKA

43 Martpuunsiii cuare3 JHK
Xpomocowmsl. JTabopaTopHast pabota

44 «3y4eHne XxpoMOCOM Ha FOTOBBIX 0.5
MUKpOIIpenapaTax»

45 JlenmeHne KIeTKH — MHTO3




Tunel kneTok. Kapuokunes 1 IUTOKUHES.
Perymnsanus sKU3HEHHOTO LIMKJIA KIETOK.

46 JlaGopaTopHnas pabora «Habmonenue 0.5
MHTO3a B KJIE€TKaX KOHYMKA KOpELIKa JTyKa
(Ha TOTOBBIX MUKpOIIpEnapaTax)»
O06o00meHre 1 cucTeMaTu3anus 3HaHUN IO
temaM "HacnenctBeHHas nunpopmanus u

47 peanuzanus ee B kietke", "JKu3HeHHbII
ki kietkn" / KorrponbHas pabota 1o
TteMme "Peakiium MaTpu4HOro cCUHTE3a"

48 OpranusMm Kak €JMHOE 11eJ10€

49 Tkanu pacrenuii. JlabopaTopHas pabora 0.5
«/3yueHne TKaHeH pacTeHui '
TkaHU KUBOTHBIX U YEIIOBEKA.

50 JlaGopatopHas pabora «M3yueHue TkaHeil 0.5
AKHUBOTHBIX»
Opransl. CucteMsl opranoB. JIJabopaTtopHast

51 pabota «VI3yyeHne opraHoB I[BETKOBOTO 0.5
pacTeHus»

52 Onopa Tena OpraHu3MoB

53 JIBu>keHHne opraHu3MoB

54 IIntanue opranusMoB

55 [Turanue MO3BOHOYHBIX )KUBOTHBIX.
[TnmeBapuTenbHas cucTeMa yesloBeka

56 JIpIxaHne opraHu3MoB

57 JlpIxaHue MO3BOHOYHBIX JKUBOTHBIX U
YyesoBeKa

58 TpaHcnopT BeleCTB y OPraHu3MOB




KpoBeHocHas cuctema mo3BOHOYHBIX

> YKUBOTHBIX U YEJIOBEKA

60 Beiaenenue y opranusMoB

61 3ammTa y OpraHu3MOoB

62 HNMMmyHHas cuctema 4esloBeka

63 Pa3nipa>xumMocTh U peryssius y
OpraHu3MOB

64 ['ymopanpHas peryasuust ¥ SHIOKpUHHAs
CUCTEMa JKUBOTHBIX U YEJIOBEKa

65 @DopMBbI pa3MHOKEHHUSI OPraHU3MOB

66 [TonoBoe pa3zMHOXEHHUE

67 Meiio3
I'amerorenes. O6pazoBaHue U pa3BUTHE

68 MOJIOBBIX KJIeTOK. JlabopaTopHas paboTa 0.5
«/3yueHue cTpoeHHs MOJOBBIX KJIETOK Ha '
TOTOBBIX MUKpPOIIpEnapaTax»

69 WNHauBuayanbHOE pa3BUTHE OPraHU3MOB —

OHTOTEHE3

70 3akagka OpraHoB U TKaHEH u3
3apO/IBIIIEBBIX JIUCTKOB
PocT u pa3zButue )XMBOTHBIX.

71 Jlaboparopnas pabota «BrisiBnenue 0.5
IPU3HAKOB CXO/ICTBA 3apO/IbIILIEH '
MIO3BOHOYHBIX KHBOTHBIX)»

Pa3mHOXkeHME U pa3BUTHE PACTEHUN.

72 JlabopaTtopHnas pabota «CTpoeHHEe OpraHOB 0.5
Pa3MHOKEHUS BBICIIUX PACTEHUI

73 O06o00meHre 1 cucTeMaTu3anus 3HaHUN IO




teme "CTtpoeHue u GpyHKIUU OpraHu3mMoB" /
KonTponbaas padora o teme "Crpoenue u
(byHKLIMU OpaHU3MOB"

HcTopusi cTaHOBJIEHUS U Pa3BUTHUS
T€HETUKH Kak Hayku. OCHOBHBIE TIOHSITHUS U

74 CUMBOJIBI TeHeTHKH. JIabopaTopHas pabora 1 0.5
«/Ipo3oduna kak 00bEKT FreHETHUECKUX
UCCIIeTOBaHUID)
3aKOHOMEPHOCTH HACIIEAOBAHUS
npusHaKoB. MoHOrubpuaHoe

75 ckpemmBanue. [IpakTuueckas pabora 1 0.5
"U3ydeHne pe3yapTaTOB MOHOTHOPHIHOTO
CKpeIIUBaHMs Y 1p030¢puiIsl"

76 [uTomornyeckrue OCHOBBI MOHOTHOPHTHOTO 1
CKpEILMBAHUS

77 AHanuzupyrolee ckpemnBanue. Hemonnoe 1
JOMHHHUPOBaHUE
Jurubpuanoe cKperBaHue.

73 [Ipaktuyeckas pabora «3ydenue 1 0.5
pPe3yJIbTaTOB TUTHOPUAHOTO CKPEIIUBAHUS ’
y Ap030(HITBI)

79 [{uTomornyeckrue OCHOBBI TUTHOPHIHOTO 1
CKpEILUBAHUS

80 CuenneHHoe Hacjie10BaHue NMPU3HAKOB 1

81 XpOoMOCOMHas TEOPHS HACTEACTBEHHOCTH 1

82 I'enetuka nona 1

83 I'eHoTum Kak 11eJI0CTHASA CUCTEMA 1

84 ['eneTnyecknii KOHTPOJIb Pa3BUTHUSA 1




paCTeHI/II\/JI, JKNBOTHBIX U YCJIOBEKaA

85

M3MeHunBOCTD Npr3HAKOB. Buibl
U3MEHYHUBOCTU

86

MopaudukanmoHHas "3MEHIUBOCTD

87

BapuanuoHHbIN psii U BapUallMOHHAs
kpuBas. JlabopaTopHas paborta
«HMccnenoBanne 3aKOHOMEPHOCTEN
MOIU(PHUKALIIOHHON U3MEHUYUBOCTH.
ITocTpoeHne BapuallMOHHOTO psija U
BapUaLIMOHHOM KPUBOM»

0.5

88

I'enoTunuyeckas H3MEHUYMBOCTb.
KomMOnHaTHBHAS U3MEHYMBOCTE

89

MyTannoHHast U3MEHYUBOCTD.
[IpakTuyeckas padorta «MyTauuu y
Ipo30QuIIbl (Ha TOTOBBIX
MHUKpOITpenapaTax)»

0.5

90

3aKOHOMepHOCTI/I MYTAllMOHHOTI'O IIpo1IecCca.
OINUreHeTHKA U SIINTCHOMUKA

91

O0o0011IeHNe U CHCTEMaTH3aIHs IO TEMe
"I"'eHeTnKa - HayKa O HaCJIE€ACTBEHHOCTH U
U3MEHYUBOCTU OpraHu3MoB" /
Konrtponsnas pabota o teme "'eHeTnka"

0.5

92

['eneTuka yenoBeka. [IpakTuyeckas padora
"CocTaBlIeHUE U aHaJIU3 POJOCIOBHOMI"

93

MeTtoasl MEAUITMHCKOI T€HETUKH

94

3HayeHne MEeJULIMHCKON T€HETUKU B
NIPEIOTBPALICHUH U JICUSHUH TeHETHIECKIX
3a001€BaHNil YeI0OBEKA

0.5




OCHOBHBIE ITOHITHS CCJICKIIUH.
Jlaboparopnas pabota "N3ydeHne copToB

95 KyJbTYPHBIX PACTE€HUN U TIOPOJ] JOMAITHUX 1 05
’)KUBOTHBIX"
MeTto/1bl ceneKInOHHON padOoTHI.

96 JlaboparopHnas padota "N3ydeHne MeTO10B 1
CeJIeKLIMH pacTeHui"
JlocTrKeHMs CeNEeKIIMN PaCTEHUN 1

97 #KUBOTHBIX. [IpakTHueckas padora 1
"[IpuBuBKa pacTeHuii"

08 CoxpaHeHue, U3y4eHHe U UCTIOJIb30BaHUE | 0.5
TEHETHYECKUX PEeCypCcoB
buotexHomorus Kak Hayka u OTpacib

99 npou3BojCcTBa. [IpakTudeckas pabota 1
"N3yuenue 00beKTOB OMOTEXHOIOT U

100 OCHOBHBIE HAIIPABJICHUS] CHHTETUYECKUN 1
Oouosioruu

101 XpOoMOCOMHasl ¥ T€HHasl HHKEHEPUs 1

102 Menunuackue OMOTEXHOJIOTUN 1

OBUIEE KOJIMYECTBO YACOB I10 102 13.5

[NPOI'PAMME




11 KJIACC

KoanuyecTBo yacos DJIeKTPOHHBIE
Ne ara u@poBbIe
n/n Tema ypoxa Bceero Kontpoannbre | Ipakruaeckue fllz.yqeﬂnﬂ zﬁizoBaTeﬂmee
padoThI padoThI pecypesI
1 OomononHas teopus Y. Jlapsuna 1
, JIBMOKyIIME CUJIBI DBOOLIUY BUIOB 1m0 Y. |
HapBuny
3 bopn0a 3a cymiecTBoBaHUE, €CTECTBEHHBIN 1
Y UCKYCCTBEHHBIH 0TOOD
4 dopMHUpOBaHUE CHHTETUYECKON TeOprun 1
HBOJIIOLIUU
5 DTanbl HBOIIOIMOHHOTO MpoIecca: 1
MHUKPO3BOIIOLHUS U MaKPOIBOIIOLIUS
6 [Momymsiiuss — sneMeHTapHas eAMHUIIA 1
3BOJIIOLIUU
3aKOH reHEeTHYECKOro paBHoBecus JIx.
7 Xapnu, B. Baiin6epra. JlabopaTopHast | 0.5
pabora «BbisiBIeHHE U3MEHYUBOCTH Y ’
oco0eil OIHOTr'O BHIa)»
8 DnemeHTapHbIe (PAKTOPHI IBOIIOINN 1
9 S dexr ocnoBaremnst. Dpdext |
OYTBUTOUHOTO TOPIIBIIIKA
10 Murpauuu. M30a0uu oMy Isaiui: 1
reorpaguueckas, OnoJIoruuecKas
1 EcrecTBeHHBIN OTOOP — HANPABIISAIOMIUN )
(haKkTOp IBOIOITUHU




12

[TomoBoit oTOOp

13

[TprcrocoOIeHHOCTH OPTaHU3MOB KaK
PE3yNbTaT MUKPOIBOITFOIIH.
Jlabopartopnas pabota «3yuenue
apoMop$h030B U UANOANANITAINNA Y
pacTeHUM U KUBOTHBIX)

0.5

14

ITpumeps! nprcnoco6IeHU y OpraH1U3MOB:

Mopdonorudeckue, GU3NOIOrHIECKHE,
OMOXMMHYECKHE, TOBEICHUYCCKHE.
JlaGoparopnas pabdota «IIpucnocobnenus
OpraHMu3MoOB U UX OTHOCHUTCJIbHAA
11e1eco00pa3HOCThY»

0.5

15

Bupn, ero kpurepuu u cTpyKTypa.
JlaGoparopnas padota «CpaBHEHHE BUIOB
0 MOP(OTOTUIECKOMY KPUTEPHUIO»

0.5

16

CrpykTypa BUIa

17

BunoobpazoBanue kak pe3ynbprat
MUKPOIBOITIOITUN

18

CBs3b MHKPO3BOJIIOLIUHN U SITUACMHUOJIOTUN

19

Makpossosmtonus. [laneontonornueckue
METOObI H3yqu1/1$1 3BOJIIOIIUN

20

buoreorpaduueckue METOIbI U3YUCHHS
3BOJIIOLUHU

21

DMOPHOIOTHYECKHE U CPABHUTEIIBHO-
MOp(}oIOrudecKre MEeTO bl H3yUeHUS
3BOJOIINN

22

MOJ'ICKy.]'I?IpHO—I‘eHeTI/ILIeCKI/Ie,
OMOXMMHYECKHE U MaTEMaTHUCCKHE




MCTOABI U3YYCHHA 3BOJIIOINN

23 OO01mre 3aKOHOMEPHOCTH IBOJTIOIIHH

24 AnantuBHas paauanus. HepaBHoMepHOCTb
TEMIIOB HBOJIIOLNH

25 HayuHble rUnIOTEe3bI TPOUCXOKACHHUS
KU3HU Ha 3emiie

2% JloHay4HbIe MTPeJICTaBICHUs O 3apPOXKICHUN
KU3HU

7 OcCHOBHBIE 3TaIbl HEOPTAHUYECKOM
HBOJIIOLIUU

28 ['unoTessl 3apoXkaeHUS KU3HU
HcTopus 3eMiu 1 METOBI €€ N3yUeHHS.

29 JlaGoparopnas pabota «3ydeHue u 0.5
OIMCaHHE UCKOMAEMBIX OCTATKOB JIPEBHUX ’
OpPTraHU3MOB»

30 HavanpHble aTarsl opraHun4eckoin
HBOJIIOIIUH

31 OBONIOLUS 3YKapUOT
OCHOBHBIE 3TaIlbl YBOIIOLHUN

1 pactutensHoro Mupa. [IpakTiuueckas 0.5
pabora «M3yueHnune ocobeHHOCTEH ’
CTPOEHUS PACTEeHUIN Pa3HbIX OTAEIIOBY»

1 OcCHOBHBIE 3Tallbl YBOJIIOLMH KUBOTHOTO
Mupa
DBouonus )KUBOTHBIX. [IpakTrueckas

34 pabora «M13yuenue ocobeHHOCTEH 0.5
CTPOEHUS T03BOHOYHBIX )KUBOTHBIX»

35 Pa3BuTHe *u3HU Ha 3eMiie 1o 3paM U




nepuoaam

MaccoBbie BBIMUPAHUSA — 3KOJOTUYCCKHUC

36 KPU3UCHI MPOILIIOTO !
37 CoBpeMEHHBIN IKOJIOTUYECKUN KPU3UC, ETO 1
0COOEHHOCTH
CoBpeMeHHasi cucTeMa OpraHu4ecKoro
38 Mupa. OCHOBHBIE CUCTEMATHUYECKUE 1
IPyIIbl OPraHU3MOB
O06o0muieHre U cucTeMaTu3anus 3HAaHUK TI0
TeMaM "MHUKpO3BOJIIOLUS U €€
39 pe3ynbTatel”, "Makpo3Boironus 1 ee 1
pesyabsTaThl'"/ KoHTposibHas paboTa mo
teme "DBosnonus”
40 AHTpOIIOJIOTHS — HayKa O YEJIOBEKE 1
41 Pa3Butne npeacrasiaeHuit o )
MIPOUCXOXKACHUU YeJIOBEKa
Mecto denoBeka B cUCTEME
opranudeckoro mupa. Jlaboparopnas
42 pabota «M3yuenne ocoOeHHOCTEH 1 0.5
CTpOEHHUSI CKeJleTa YeJIOBeKa, CBSI3aHHBIX C
MIPSIMOXOXKICHUEM)

43 JIBrOKy1IME CHUIIbI AaHTPOIIOTEHEe3a 1
44 CooTHoleHne OMOIOTHUECKUX U 1
COLIMAJIbHBIX (PAKTOPOB B AHTPOIIOT€HE3E
45 OCHOBHBIE CTaJIUN aHTPOTIOI'€HE3A 1
46 [TaneoreneTuka 1 najeoOreHOMMUKA |
47 DBOJIIOLIHSI COBPEMEHHOT'O YEJIOBEKA 1

48 Yenoseueckue pacsel. [IpakTrueckas 1 0.5




pabota «M3yueHne sKOI0rnIeCcKux
ajanTanui 4eJI0BEKa)

Me)KI[I/ICI_[I/IHJII/IHapHLIC MCTObI

49 1
aHTPOMOJIOTUI

50 3apoXKaeHUE U Pa3BUTHE IKOJIOTHUU 1
Metonst skonorun. JlaboparopHas paboTa

51 «M3ydyeHne MeTo10B IKOJIOTUYECKUX 1 0.5
HUCCIIEIOBAHUI

5) 3HadYeHnEe YKOJIOTHYECKUX 3HAHUM IS 1
YenoBeKa

53 Dxonorudeckue (HakTopsl 1
Abuotnyeckue pakropbl. CBET Kak

54 skosiormueckuii pakrop. JlaboparopHas | 0.5
pabota «BbIsiBIeHHE TPUCTIOCOOTCHUI ’
OpPraHU3MOB K BIUSHUIO CBETa»
AbGuoTtnueckue daxroprl. Temneparypa
KaK 9KOJIOTUYECKHUH (haKTop.

55 JlabopaTopnas pabota «BrlsiBieHne 1 0.5
MPUCTIOCOOTIEHUI OPraHU3MOB K BIHSHHUIO
TEMIIEPaTypb»
AbnoTtnueckue GpaxTopsl. BnaxkHOCTb Kak

56 sKosioruueckuii paxtop. JlaboparopHas | 0.5
paboTta «AHaTOMHUYECKHE OCOOCHHOCTH ’
pacTeHHii U3 pa3HbIX MECT OOUTAHUS»

57 Cpenpl oOuTaHusi OpraHu3MOB 1

58 buonornueckue puTMbl 1

59 JKuzHeHnHbie GOopMBbI OPraHU3MOB 1

60 buoTtnueckue daxTopsl 1




3HaueHre OMOTUYECKUX B3aUMOIEHCTBUI

61 JUISL CYLIECTBOBAHUS OPraHU3MOB B CpEJIE
oOuTaHus

2 DKOJOTHYECKHE XapaKTePUCTUKU
TOTTYJIS TN
OCHOBHBIE TIOKA3aTENIN TOMYJISIIHN:

63 YHCIIEHHOCTb, TUIOTHOCTh, BO3PACTHAS U
MOJIOBasi CTPYKTypa
OCHOBHBIE TTOKA3aTeIIN TOIYJISIIHH:

64 POXKJ1aeMOCTb, TPUPOCT, TEMI POCTA,
CMEPTHOCTH, MUTPALIUU

65 DKoJIoruYecKas CTpyKTypa MOMmyJIsiuu

66 JluHaMMKa MOMYJISALUU U €€ PeryJIsiuus

67 KpuBbie pocTa 9iCIEHHOCTH TIOMYJISIITHH.
KpuBbie BbIKHBaHUS
DKOJIOTUYECKAs HHUIIIA BHA.

68 JlaGoparopnas padota «IIpucnocobnenus 0.5
CEMSTH paCTEHUH K paCcCEICHHIO»

69 Bun kak cucrema nomysisiiuin

70 3aKOHOMEPHOCTH TOBEJICHUS M MUTPAITANA
KUBOTHBIX

71 Coo0111ecTBO OpraHu3MOB — OHOIIEHO3

72 DKOCHUCTEMA KaK OTKpbITask CUCTEMA

7 KpyroBopoT BemecTB 1 MOTOK SHEPTHUU B
IKOCUCTEME

74 OCHOBHBIE MOKA3aTEIN SKOCUCTEMBI

75 DKOJOru4eCcKre MUPaMuJIbl




76

M3MeHeHus coo01ECTB — CYKLECCUU

IIpuponHbIe 3KOCHCTEMBL. DKOCHCTEMBI

77 03ep U peK. DKOCUCTEMbI MOpEeil 1 OKEaHOB

73 [IpupoaHbie 3KOCUCTEMBI. DKOCUCTEMBI
TYHAP, JECOB, CTENEH, ITyCThIHb

79 AHTPOTNIOT€HHBIE YKOCUCTEMBI

20 Ypboskocucremsl. [Ipaktuueckas pabora 0.5
«M3yuenue u onucanue ypO0o3KOCHCTEMbDY '
3aKOHOMEPHOCTH (HOPMHUPOBAHHUS

81 OCHOBHBIX B3aUMOJICHCTBHI OPraHU3MOB B
HKOCUCTEMAX
MexaHu3MBbl BO3IEUCTBUS 3arpsI3HEHUN

2 pa3HBIX TUIIOB Ha CyOOPTraHU3MEHHOM,
OpPraHU3MEHHOM, MOMYJISALHOHHOM U
HKOCUCTEMHOM YPOBHSIX

23 buocdepa — obiernanerapHas 000104Ka
3emiun

84 Yuenne B. U. Bepnanckoro o 6uocdepe

25 3aKOHOMEPHOCTH CYLIECTBOBAHMUS
ouocgepsl

26 KpyroBopoTs! BemiecTs u
OMOTre0XMMHYECKUE LIUKIIbI

%7 3oHanbHOCTH OMochepsl. OCHOBHBIE
OHOMBI CyIIN

88 YcToitunBocTh 6uoChepsI

89 DKOJOTUYECKHE KPUZHUCHI U UX TTPUUUHBI

90 Bo3zaeiicTBue yenoBeka Ha 6nochepy




AHTPOIIOr€HHOE BO3JCUCTBUE HA

o1 PaCTUTEIbHBIA U KUBOTHBIM MUP 1
92 Oxpana npupo/sl |
93 OCHOBHBIE IPUHITUIIBI YCTOMYUBOTO 1
Pa3BUTHS YEJIOBEUECTBA U MPUPOIBI
PanronansHOE NIpUpPOAONIONH30BAHNUE U
94 COXpaHEHHE OUOJIOTMYECKOTO 1
pazHooOpaszus 3eMin
O06o0muieHre U cucTeMaTu3anus 3HAaHUK TI0
TemaM "DKoJorus - HayKa o
B3aMMOOTHOUIEHUSX OPraHU3MOB JIPYT C
JIPYrOM U HaJIOpTaHU3MEHHBIX CHUCTEM C
95 OKpy>Karoten cpenoit", "Opranu3msl u 1
cpena ooutanus", "IKOIOTHS BUIIOB U
nomyJsus", "IKONOorus COOOIIECTB.
Dkonorudeckue cucreMsl", "buocdepa -
riobanbpHas skocuctema" / KonTposapHas
pabota o Teme "Dkomorus"
96 PesepBHbIii ypok 1
97 Pe3epBHBIil ypok 1
98 PesepBHbIit ypox 1
99 PesepBHbIit ypok 1
100 PesepBHbIit ypok 1
101 PesepBHbIii ypok 1
102 PesepBHbIii ypok 1

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

102

7.5







MPOBEPSIEMBIE HA EI'D IIO BUOJIOI'MA TPEBOBAHUSI K
PE3YJBTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOMN
IMPOI'PAMMBI CPEJTHETO OBIIET'O OBPA3OBAHUS

Kon
NpoBepsieMoro
TpeOOBaHMSI

IIpoBepsiemble TPeOOBAHNS K MPEeAMETHBIM pe3ybTATaM OCBOCHUSA
OCHOBHOM 00pa30BaTeILHOI MPOrpPaMMbl CpeIHEro 001Iero
o0pa3oBaHus

CdhopmupoBaHHOCTh 3HAHWUH O MECTE W POJM OHOJIOTUM B CHCTEME
€CTECTBCHHBIX HayYK, B (dbopMupoBaHUT COBPEMEHHOM
€CTECTBCHHOHAYYHOUW KapTUHBI MUPA, B IIO3HAHUN 3aKOHOB MPUPOBI U
PEIICHUN KU3HEHHO BAXKHBIX COIMATBHO-ITHUYECKHUX, IKOHOMUYECKHX,
HKOJIOTHYECKUX MPOOIIEM YEIIOBEUECTBA, a TAK)KE B PEIICHUH BOIIPOCOB
paIMoOHAaIBLHOTO TPUPOJIOIIOIB30BaHUs, B POPMUPOBAHUU IIEHHOCTHOTO
OTHOIICHHS K TPUPOJIE, OOIIECTBY, YEIOBEKY; O BKIIAZC POCCHUCKUX U

3apyOeKHBIX YUEHBIX — OMOJIOTOB B pPa3BUTHE OMOJIOTHUN

Brnanenne cucreMolt 3HaHMA 00 OCHOBHBIX METOJAaX HAyYHOTO
MMO3HAHMSI, WUCTIOIB3YEMBIX B OHMOJIOTHYECKUX HCCICIOBAHHUSIX KUBBIX
OOBEKTOB W OKOCHCTEM (ONHCaHHWE, W3MEpPEHHEe, IMPOBEICHHE
HaOIIOJIEHNH); CIMOCO0aMH BBISBICHUS M OICHKH aHTPOIOTEHHBIX
W3MEHEHUH B TIPUPOJIE.

YMeHHe BBIIBUTATh THIOTE3bI, TPOBEPSATh MX JKCIEPUMEHTATHHBIMH
cpenctBamu, (opMmynHpys 1eldb HCCIEJIOBaHUS, AaHAIU3UPOBATH
MOJTyYEHHBIEC PE3YNIbTATHI U AENIaTh BHIBOIBL.

BrisiBnieHre 3aBUCUMOCTH MEXIy HCCIEIyeMbIMH BEIUYHMHAMH,
00BSICHEHUE TOYYECHHBIX PE3yJIbTaTOB U (HOPMYITUPOBAHHUE BHIBOJIOB C

UCIIOJIb30BAHUEM HAaYYHBIX IIOHATUH, TEOPUHI U 3aKOHOB

YMeHHe BIageTh CHCTEMOW OWOJIOTMUECKUX 3HAHHWM, KoTopas
BKJIIOUAET: OCHOBOIIOJIATAIONIME OWOJIOTUYECKUE TEPMHUHBI U TIOHSTHS
(>KU3Hb, KJIETKa, TKaHb, OpraH, OpPraHu3M, BUJ, MOIMYJISIHMS, SKOCUCTEMA,
ouorieHo3, omochepa; MeraboIM3M, TOMEOCTa3, KICTOYHBIH WMMYHHUTET,
OuocuHTe3 Oenka, OWOMOMUMEPBI, JUCKPETHOCTb, CAMOPETYJIALH,
CaMOBOCIPOU3BE/ICHNE, HACJIe/ICTBEHHOCTb, HU3MEHYUBOCTD,
SHEPro3aBUCUMOCTb, POCT U PA3BUTHE);

Ouonoruyeckue Teopuu: kierouHas Tteopuss T. IllBanna, M.
[Ineitnena, P. Bupxoa; KiIOHaJIBHO-CEIEKTUBHOIO MMMyHHTeTa [I.
Opnux, .. MeuynukoBa, XpOMOCOMHasI TEOpHUs HACIEACTBEHHOCTH T.
Moprana, 3akoH 3apojsiinieBoro cxoactsa K. bapa, sBomrormoHHas

teopusa Y. JlapBuHa, CUHTETHYECKas TEOPUsSl HBOJIIOLMHU, TEOPUS




antporioreHeza Y. [lapsuna; Teopuss Ouoreornenoza B.H. Cyxkauésa;
yuenue H.M. BaBuioBa o mieHTpax MHOrooOpasusi U MPOUCXOKICHUS
KyJbTypHbIX pacteHuid, ydyeHue A.H. CeepuoBa 0 mytax u
HaIpaBJIeHUsAX dBoIOIMH, yueHue B.W. Bepranckoro — o 6uocdepe);
3aKOHBI (€IMHOO00pa3Hsl MOTOMKOB IEPBOr0 MOKOJICHHUS, PacIleIICHHS
MIPU3HAKOB, HE3aBUCUMOIO HacieoBaHUs Mpu3HakoB ['. Mennens;
CLEIJIEHHOTO HAacCJEeJOBAHUS MPU3HAKOB W HApyLIEHUs CUEIJICHUs
reHoB T. Moprana; TOMOJOTMYECKHX PSJOB B HACIEICTBEHHOU
m3menunBoct H.M. BaBuioBa; reHernueckoro paHoBecus JIx.
Xapnu u  B. BaiinGepra; 3apopasimeBoro cxoactsa K. bopa;
ounorenetnueckuit 3akoH J. ['ekkens, @. Miosiepa);

MPUHIIUIIBI (YUCTOTHI TAMET, KOMIUIEMEHTAPHOCTH);

npaBwia (MuauMyma FO. JIubuxa, SKOJIOrHUECKON MUpaMUAbl YHCET,
OuoMacchl U YHEPTUN);

runote3sl (koaunepatHoit AWM. Omnapuna, mepBu4yHoro OymboHa JIXK.

Xonpetina, mukpochep C. Pokca, pudozuma T. Uek)

YMeHue peuiatb MOWUCKOBLBIC OMOJIOTHYECKHUE 3aJa4, BbIIBIIATH
MPUIUHHO-CJICACTBCHHBIC CBsA3U MCKIY HCCIICAYyCMbIMU
OMOJIOTHYECKUMU O6'I)eKTaMI/I, npoueccamMu W ABJICHUAMU; OCJIATh
BBIBOJBI U IIPOTrHO3BI HA OCHOBAHWU IMOJYUCHHBIX PE3YJILTATOB,

COCTaBJATh TCHOTUIIMYCCKUEC CXCMbI CKPCIIHUBAHUA JId PA3HBIX THIIOB
HaCJICAOBaHUA IPU3HAKOB Yy OPraHM3MOB, COCTABIATH CXCMBI IIEPEHOCA

BCHICCTB U OHCPI'MU B 9KOCUCTEMAX (HGHI/I IIUTaHuA, ITUIICBLIC CCTI/I)

YMeHue yCTaHaBIMBATh B3aUMOCBSI3M  MEXAY CTPOCHHEM H
(YHKIUSMU: OpPTaHOWMOB, KJIETOK pa3HbIX TKaHEH, OpraHaMH H
CHUCTEeMaMHU OpTraHOB Y pPACTCHHM, >XMBOTHBIX W YEJIOBEKA, MEXKIY
ATaraMu OOMEHa BEIECTB; TallaMy KJICTOYHOTO IMKJIA M KHU3HEHHBIX
[IUKJIOB OPTaHU3MOB; dTallaMHi SMOPHUOHAIBHOTO Pa3BUTHUS; TEHOTHIIOM
u  QenorunmoM, QeHorunmoM u  ¢dakTopaMu Ccpedabl OOWUTaHUS;
nporieccaMy  ABOJIIOLWH;  ABIKYIIMMH  CHJIAMH  aHTPOIIOTEHE3a;
KOMIIOHEHTaMHU Pa3JIMYHBIX 3KOCHUCTEM W MPUCTOCOOJICHUSIMU K HUM

OpTraHU3MOB

YMeHue BeIICIITh CYIIeCTBEHHbIE TPU3HAKHU:

CTPOEHMSI BUPYCOB, KJIIETOK IPOKAPUOT U 3YKAPUOT; OAHOKIETOUHBIX U
MHOTOKJIETOYHBIX OPTraHHW3MOB, BHUJOB, OHOTEOIIEHO30B, SKOCUCTEM U
Oouochepsl; CTpOCHHS OpPraHOB U CHUCTEM OpraHOB paCTEHHIA,
JKUBOTHBIX, Y€JIOBEKA; MPOLECCOB XKU3HEAEATEIbHOCTH, MTPOTEKAIOIINX

B OpraHu3sMax paCTeHHfI, JKHMBOTHBIX H YCJIOBCKA, OMOJIOTHYECKUX




mpoueccoB: oOMeHa BewecTB (Meraboiau3M), uHOpMaLIUU U
MIpEBpAICHUS SHEPTHH, OPOKEHUS, aBTOTPO(HOTO U TeTepOTPODHHOTO
TUNOB THWTaHUA, (OTOCHMHTE3a M XEMOCHHTE3a, MHUTO3a, Meilo03a,
raMeToreHe3a, JMOpHOTreHe3a, IOCTAMOPUOHATIBLHOTO  Pa3BUTHS,
Pa3MHOXKEHHUS, UHIMBUIYaJIbHOTO Pa3BUTUSI OpraHu3Ma (OHTOreHe3a),
B3aMMOJICHCTBUSI TEHOB, TeTepo3uca; JAEMCTBUI HCKYCCTBEHHOTO
oTOOpa,  CTAOWIM3HPYIOIIETO,  JBIDKYIIETO U Pa3phIBAIOIIETO
€CTECTBEHHOTO O0TOOpa; auionaTpU4eckoro M CHUMIATPUYECKOIro
BUJI000pa30BaHUS; BIMSHUS JBMKYIIMX CHJI 3BOJIOIUN Ha TeHO(POHI
HOMYJIALUKN; MPUCIIOCOOIEHHOCTH OPraHU3MOB K cpeie OOuTaHus,
yepeoBaHMs HAMpaBlICHUI DBOJIOLMHU; KPYyroBOPOTa BEIIECTB H

IMOTOKAa SHEPIUH B SKOCUCTEMAX

ChopMHPOBaHHOCTh YMEHHUSI BBLICIATH CYIIECTBEHHBIC IPU3HAKU
BUPYCOB, KJIETOK IPOKapUOT M DYKApUOT; OJHOKJIETOYHBIX H
MHOT'OKJICTOYHBIX OpPraHu3MOB, BUIO0B, 6HOF€OH€HO3OB 1 3KOCHUCTEM,
0COOEHHOCTHU TPOLIECCOB OOMEHA BELIECTB U MPEBPALICHUS YHEPTUU B
KJIeTKe, (POTOCHHTE3a, IUIACTUYECKOTO0 M JHEPreTHYecKoro oOMEeHa,
XEMOCHHTE3a, MHTO03a, MeH03a, OIUIOJOTBOPEHHS, pa3BUTUS U
Pa3MHOXKEHHS, UHIMBUIYAJIbHOTO Pa3BUTUSl OpraHu3Ma (OHTOreHe3a),
00pBOBI 32 CyIIECTBOBAaHNE, €CTECTBEHHOTO 0TOOpa, BUI000pa30BaHHs,
NPUCIIOCOOJICHHOCTH OpPraHUu3MOB K cpele OOUTaHUs, BIUSHHUS
KOMITOHCHTOB 3KOCHCTEM, aHTPOIIOTCHHBIX H3MEHEHHN B DKOCHCTEMaX
CBOCI MECTHOCTH, KPYyrOBOpPOTa BEIIECTB M MPEBPAIICHHS YHEPTUH B

ouocdepe

Ymenue HCII0JIb30BATh COOTBETCTBYIOILIME apryMeHThl,
OMOJIOTMYECKYI0 TEPMUHOJIOTHIO M CUMBOJIMKY JUIsI JOKa3aTesIbCTBa
POJICTBA OPraHU3MOB PA3HbIX CHUCTEMATHMUYECKUX TPYII; B3aUMOCBSA3U
OpraHU3MOB M Cpeabl OOWTaHWA; EIUHCTBA YEJIOBEYECKHX pac;
HE0OXOIMMOCTH 3JJOPOBOI0 00pa3a *KU3HU, COXPaHEHHs Pa3HOOOpa3Hs
BUJIOB M DKOCHUCTEM KaK YCIOBHS COCYIIECTBOBAHMS TMPUPOABI U

YCJIIOBCUCCTBA

VYMmenune KPUTHUYCCKH OLCHHUBATH I/IH(bOpMaI_II/IIO OHOJOrNYECKOI0
COACPKAHMA; HHTCPIIPECTUPOBATL ITHYCCKHC ACIICKTbI COBPCMCHHLIX
HCCIIeJOBaHUI B 6I/IOJ'IOFI/II/I, MCIHIMHE, OMOTEXHOJIOT HH;
paccMaTpuBaTh riao00anbHbIC 9KOJIOI'M4YC€CKHUC l'[p06J'IeMBI
COBpPECMCHHOCTU, (I)OpMI/IpOBaTB IO OTHOIICHHIO K HHM CO6CTB€HHYI-O

IIO3UIIHUIO




HEPEYEHD 2JIEMEHTOB COILEPKAHUSA, ITIPOBEPAEMbBIX HA EI'D
11O BUOJIOT'UH

Kox

HpOBepﬂeMI)Iﬁ JIEMEHT COACPKAHUSA

buonorns xak HayKa. ’Kuble cucTeMBl 1 UX N3YUCHHUC

1.1

CoBpemeHHass Ouonorusi — KOMIUIEKCHas Hayka. buHojoruueckue Hayku H
u3ydaemble UMM mpodiembl. DyHIaMeHTalbHbIE, NPUKIATHBIE M ITOUCKOBBIE
Hay4HbIE UCCIIEJOBAHUS B OUOJIOTHH.

3HayeHue OHWONOTMM B (OPMHPOBAHMU COBPEMEHHOW €CTECTBEHHO-HAYYHOM
KapTunbel mupa. IIpodeccun, cBs3anHple ¢ Ouosorueil. 3HaueHue OMOIOTHU B
MPAaKTUYECKON JIEATENbHOCTH YeJIOBEeKa: MEAMIIMHE, CEJIbCKOM XO3SHCTBE,

IIPOMBILUIEHHOCTH, OXpaHe IIPUPOBI

1.2

JKuBble cucTeMbl Kak MpeaMeT u3ydeHusi Ouonoruud. CBOWCTBA KUBBIX CHUCTEM:
€IMHCTBO XMMHYECKOI0 COCTaBa, JTUCKPETHOCTh U IEJIOCTHOCTh, CIOKHOCTH U
YIOPSAI0YEHHOCTD CTPYKTYPBI, OTKPBITOCTb, CaMOOpraHu3aIus,
CaMOBOCIIPOU3BEAECHHUE, PA3IPAKUMOCTh, K3MEHYMBOCTbh, POCT U Pa3BUTHE.

YpoBHHM OpraHM3alMM >KUBBIX CUCTEM: MOJICKYJISIPHBIN, KJIETOYHBIN, TKAHEBBIM,
OpPraHU3MEHHBIN, MOMYJISIIMOHHO-BHUI0BOM, 3KOCUCTEMHBIN
(buoreoneHoTnueckuii), OuocdepHsid. I[Iporecchl, MPOUCXOIANIUE B KUBBIX
cuctemax. OcHOBHblE NpHU3HAKU XHUBOro. JKu3Hb Kak (opMa CyIIecTBOBaHUS

MaTepuu

1.3

Meroasl Oumosormuecko Hayku. HaOmroneHue, u3MepeHHe, HKCIIEPUMEHT,
cuctemMaruzauus, MeraaHanu3. [loHsTHe O 3aBUCUMONM W  HE3aBUCHUMOU
nepemeHHol. [InanupoBanue skcrepumenta. [locTaHOBKa W MpoBepKa TUIOTE3.
HyneBas rumote3a. [lonsitue BbIOOpKM U €€ nmocToBepHOCTh. PaszOpoc B
Oouonorndyecknx AaHHbIX. OlEHKa JOCTOBEPHOCTH TIOJYYEHHBIX PE3YJIbTATOB.
[TpyunHBl UCKaXXEHUS Pe3ylbTaTOB 3KcrmepuMeHTa. [loHSATHE CTaTUCTHYECKOTO

TECTa

Kinerka kak Onosorndeckas cucTeMa

2.1

Knerka — cTpykTypHO-(QDyHKIMOHANbHAS €IUHHIIA KUBOTO. VcTOpHst OTKpBITUS
kinetku. Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. IIBann, M.
[Inetinen, P. Bupxos). OCHOBHBIE TIOJIOKEHUSI COBPEMEHHOM KJIETOUYHON TCOPHUH.
MeTo 161 MOJIEKYTISIPHOM M KJIIETOUYHOM OMOJIOTMH: MUKPOCKOMHS, XpomMaTorpadus,
aneKkTpodopes, METOH MEUEHBIX aTOMOB, nuddepeHIanbHoe

LHEHTPUPYTUpOBaHUE, KYJIbTUBUPOBAHHUE KICTOK

2.2

XUMUUECKHUN COCTAaB KJIETKU. MakKpo-, MUKpPO- M YJIbTPAMHUKPOAJIEMEHTh. Bona u

eé POJib KaK paCTBOPHUTCIIA, p€arcHTa, y4aCTHC B CTPYKTYPUPOBAHUHN KIICTKH,




TeIUIoperyysiuui. MuHepajibHble BEIeCTBAa KIETKH, UX OMOJIOrHYecKasl poiib.
PoJib KaTHOHOB U aHMOHOB B KJIETKE.

buonornueckne momumepsl. benkn. AMUHOKHCIOTHBIA COCTaB  OCJIKOB.
CtpykTypbl OenkoBoi Mosekynbl. [lepBuuHas cTpykTypa Oenka, TEnTHIHAS
CBs3b. BTOpHuHas, TpeTW4Has, 4YETBEpTUUHAsl CTPYKTyphl. JleHaryparus.
CoiictBa 6enkoB. Kimaccudukarus 6enko. buomornueckue GyHKIUNA OEIKOB.
VYrneBoasl. MoHOcaxapuIpl, AMCAXapuIbl, OJUTOCaXapuabl M IOJHCAXAPUJIBI.
OOmmit  mnaH cTpoeHuss U (PU3UKO-XMMUYECKHE CBOWCTBA  YIJIEBOJOB.
buonoruueckue GpyHKINN YTI€BOIOB.

Jlunuasl. T'uppodunbHO-runpododHbie cBoiicTBa. Knaccudukauus iunuaos.
Tpurnunepunasl, ¢ochonunuapl, BOCKH, cTepouabl. buonormueckue QyHKIUH
munuaoB. O0mMe cBOCcTBa OMOIOTHUECKUX MEMOpPaH — TeKy4eCTh, CIIOCOOHOCTh
K CaM03aMbIKaHUIO, TIOJYTIPOHUIIAEMOCTb.

HyxneunoBeie kucinorsl. JJHK u PHK. CrpoeHne HyKIEMHOBBIX KHCIOT.
Hyxneoruasl. [Mpuniun kommuiementapHoctu. [IpaBuno Yapradda. Ctpykrypa
JIHK — nBoitHas crimpaiib. Mectonaxoxaenue u ouonorndeckue Gpynknun JJHK.
Buael PHK. ®ynkunn PHK B knetke.

Crpoenue wmosekynsl AT®. Makpospruueckue cBsizu B Moliekysie ATO.
buonoruueckue pynkunn AT®. BocctaHOBIIEHHBIE IEPEHOCYUKH, UX (PYHKLINUU B
kietke. Ceksenuponanue JJHK.

CtpykTypHast Ouoyiorusi: OHMOXUMHUYECKHE W OMODHU3NYECKHUE WCCICIOBAHUS

COCTaBa U NPOCTPAHCTBEHHOM CTPYKTYpbl OMOMOJIEKYT

2.3

Tunbel  KJIETOK: dJyKapuoTHYecKass U  Ipokapuotruyeckas. CTpyKTypHO-
(GyHKIIMOHATBLHBIE 00Pa30BaHUS KICTKH.

CtpoeHue MpOKapUOTHYECKON KiIeTKW. KieTouHas creHka OakTepwii W apXew.
OcobOeHHOCTH CTpOEHUsT TeTepoTpOGHOM M aBTOTPO(HON MPOKAPUOTHUECKHUX
KJIeTOK. MecTo U pojib MPOKapuoT B OMOIIEHO3aX.

Crpoenne U (QPYHKIMOHUPOBAHUE SyKapUOTHUecKoW kieTku. [lmazmarmyeckas
MeMOpaHa (rutazmanemma). CTpyKTypa miia3mMatudeckoil memOpansl. TpaHcmopt
BEIIECTB Yepe3 IUIa3MaTHYECKyl0 MeMOpaHy: MaccuBHBIA  (nuddysus,
oOneruéHHas nupdys3us), akTUBHBIN (MIEPBUYHBIA M BTOPUYHBIM AKTUBHBIN
Tpancnopt). llomympoHunaemoctr MeMmOpanbl. Pabora HaTpuii-KanueBoro
Hacoca. DHAOLMTO3: MUHOLUTO3, (haromuro3. Dk3ouuTo3. Kierouynas creHka.
Crpykrypa 1 (yHKIIUU KIETOYHON CTEHKHU pacTEeHUH, rprOOB.

Hurormazma. [urozons. Llutockener. JIBuxkenue uurToruiazMbl. OpraHoOUAbI
kietkd. OmHOMEMOpaHHBIE OpPraHOWILI KIIETKH: SHJIOIUIa3MaTHYecKas CeTh
(OIIC), anmapar 'onbmaku, TU30COMBI, UX CTpPOCHHE W (YHKIWHU. B3amMocBs3b
OJTHOMEMOpaHHBIX OPraHOMAOB KJIeTKH. CTpOEHHE TPaHYJSIPHOTO PETHKYIyMa.

Cunte3 pactBopuMbIX OenkoB. CHHTE3 KIETOYHBIX MeMmOpaH. [maakuit




(arpanynspHbIi) SHAOIUIA3MATHUECKUH peTukyiayM. CekperopHas GyHKIUSA
anmapara ['onpmxu. TpancnmopT BemiecTB B KIETKE. Bakyonum pacTUTEIbHBIX
kietok. Kierounsrii cok. Typrop.

[TomyaBTOHOMHBIE OPTAaHOUIBI KIETKUA: MUTOXOHIPUH, TIACTHIBI.

CrpoeHne W (PyHKIIMM MHUTOXOHJIPUH W TutacTHiA. [lepBUYHBIC, BTOPUYHBIE H
CIOXHBIE  TUIACTUABl  (OTOCHHTE3UPYIOUIMX  AYKapUOT.  XJIIOPOIUIACTHI,
XPOMOIUTACTHI, JICMKOIUIACTHI BBICIIMX PACTEHHI.

HememOpannbie opranougsl kietku CrpoeHre U (QyHKIUMH HeMeMOpaHHBIX
OpraHoujioB KJeTku. Pubocombl. MukpoduiaamMeHTsl. MBblleYHbIE KIETKH.
MuxkpotpyOouku. Knerounsiii nenrp. CrpoeHue U JBUKEHHE J>KTYTHKOB H
pecHrueK. MUKpOTpYOOUKH IIUTOILIAa3MBL. LIeHTpHOIIb.

SAnpo. O6onouka sapa, XpOMaTHH, KapUoOIUIa3Mma, SIPBINIKH, MX CTPOCHUE U
¢bysukuuu. SnepHbiii 6enkoBblii MaTpukc. IIpocTpaHcTBEHHOE pAacoONOKEHHE
XpOMOCOM B MHTEp(}a3HOM sipe. benku xpoMaTuHa — TUCTOHBI.

Knerounsle BrimtoueHus. CpaBHUTENbHAs XapaKTEPUCTHKA KIETOK 3YKapUOT

(pacTUTeNbHOM, KUBOTHOM, IPUOHON)

2.4

AccuMHISIIUS U AUCCUMWILUS — JIB€ CTOPOHBI MeTabonu3ma. Tumbsl oOmeHa
BEIIECTB: aBTOTPOQHBIA M TETepOTPOPHBIA. YUacTHe KHUCIOpOoJa B OOMEHHBIX
mpoueccax. JHepreTuyeckoe obOecrieueHue KIEeTKH: mnpeBpaiieHne ATD B
00MeHHBIX mporeccax. DEepMEHTATHUBHBIM XapakTep pPEaKIUd KJIETOYHOTO
Metabonmm3Ma. DepMeHTHI, WX CTPOEHWE, CBOMCTBA M MEXaHHU3M JCHCTBUA.
Kodepmentsl. Otnnuust GepMEHTOB OT HEOPTAHMUECKUX KaTaIn3aTopoB. benku-
aKTUBAaTOpPbl M OEIKU-UHTUOUTOPBL. 3aBUCUMOCTb CKOPOCTH (PEPMEHTAaTUBHBIX
peakuuii oT pa3IMYHBIX (GaKTOPOB.

[lepBuuHBIi CHHTE3 OpPraHMYECKHX BelIECTB B KieTke. PotocuHTe3. Ponb
XJIOpOIUIacTOB B mporecce ¢orocuHre3a. C(CBeroBas U TeMHOBas (asbl.
[TponyxTuBHOCTH (poTOCHHTE3a. BrnusHue paznuyHbiX (AaKTOPOB Ha CKOPOCTH
dotocunTe3a. 3HaueHune (HOTOCHUHTESA.

XemocuHTte3. PazHooOpa3ue opraHM3MOB-XEMOCHUHTETUKOB: HUTpUDHUIIUPYIOIIKE
OakTepuu, kene300aKkTepuH, cepoOaKTepuu, BOJAOPOIHbIE OakTepuu. 3HaUCHUE
XEMOCHHTE3A.

AnaspoOHble opraHu3Mmbl. Buabl Opoxenus. [IpogykTel OpoxeHHs U HX
UCTIOJIb30BAaHUE YEJIOBEKOM. AHa’pOOHBIE MHKPOOPraHU3Mbl KakK OOBEKTHI
OMOTEXHOJIOTHH U BO30yIUTENN OONE3HEH.

AdpoOHBIE OpraHu3MBbl. DTambl YHEPreTHuecKoro odMeHa. IloAroTOBUTEIHHBIHM
sTan. [ MKonamu3 — 0ECKUCIOPOIHOE PACIICTIIICHUE TIIIOKO3BL.

buonornyeckoe OKHUCIIEHHME, WIM KJIETOYHOE JbIXaHHWe. Poib MUTOXOHIpUN B
rporueccax OMOJIOrMYECKOI0 OKHCJICHUS. Huknuueckue peaxiuu.

OxucnurensHoe ¢ochopunupoBanue. [IpenMyecTBa aspoOHOTO MyTH OOMEHa




BELIECTB Mepes] aHadpoOHBIM. D(HPEKTUBHOCTD HIHEPreTUIECKOro 0OMeHa

2.5

Peakuun wmatpuyHOoro cuHTe3a. [IpMHIMI KOMILJIEMEHTAPHOCTH B PEaKLMIX
MaTpUYHOTO cuHTe3a. Peanuzanus HacieacTBeHHON nHpopmanuu. ['enernueckuit
KO, ero coucrtBa. TpaHckpunuusa — matpuudblii cuHTe3 PHK. IIpmHnmmnsr
TPAHCKPHUIILIUU: KOMIUIEMEHTAPHOCTh, aHTUIIAPAJIEIbHOCTh, aCUMMETPHUYHOCTbD.
Tpancnsmus u e€ stanpl. Yuactue TpancnopTHeix PHK B OmocunTe3e Oenka.
VYcnoBusi 6mocunTeza Oenka. KomupoBanume amuHOKHCIOT. Pomb pubocom B
OouocuHTe3e Oenka.

Opranu3zaiivs reHomMa y MpoKapuoT U 3yKapHoT. Perymnsuus akTHBHOCTH T'€HOB Y
npokapuot. ['mnore3a onepona (P. XKakob, XK. Mano). Perynsmus oOMeHHBIX
IIpoLeccoB B KiIeTke. KiieTounslii roMmeocTas.

Bupycel — HeknerouHble (GOpMBI KU3HU M oOiuraTHble napasutbl. CTpoeHue
IPOCTHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OaKTepHO(haros.

BupycHble 3a0oneBaHus uyenoBeka, KUBOTHbIX, pacteHuil. CIIN/], COVID-19,

COIIMaJIbHBIC U MCIUITMHCKHEC HpO6HeMBI

2.6

Knerounsnii 1ukin, ero mnepuoabl U  perymauusa. Marepdaza u  muTO3.
OcobeHHOCTH TIPOIECCOB, MpoTekaromux B HHTepdasze. IloaroroBka KIeTKH K
nenenuto.  I[lpecunrernyeckuii  (MOCTMUTOTHYECKUM), CHUHTETHUYECKUH U
MOCTCUHTETUYECKUH (MTPEMUTOTUIECKUI) TIEPHOABI HHTEP(Da3HI.

Martpuunsii cunte3 JIHK — permumkanms. I[lpunnuner permmmkanuu  JIHK:
KOMILUIEMEHTAPHOCTb, ITOJIYyKOHCEPBATUBHBI CHHTE3, AHTUIIAPAJUICIBHOCTD.
Mexannsm perkanuu JJHK. Xpomocomsl. Ctpoenue xpomocom. Tenomepsl u
TeoMepa3a. XPOMOCOMHBI HA0Op KIETKHM — KapuoTuil. JIurioumHeli u
rarioniHbil - Habopbl XpomocoM. ['omonorunynsie Xpomocombl. IlonoBbie
XPOMOCOMBI.

[Jenenne xknetkun — MuTo3. CTaguum MHUTO3a M INPOUCXOISAIINE B HUX IPOLIECCHI.
Tuner mMurto3a. KapuokuHe3 u nMTOKMHE3. bHonormueckoe 3HAYEHUE MHUTO3A.
Perynsuus muroTrueckoro nukia kiaetku. [Iporpammupyemas kiaerouHas rudeinsb
— amonTo3.

cDyHKI_[I/IOHa.J'I]E»HafI Ir¢HOMHKaA

Opranusm Kak OHOJIOTHYEeCKasi CUCTEMA

3.1

OIHOKJIETOYHBIE, KOJIOHUAJIBHEIE, MHOTOKJIETOYHBIE OpTaHU3MBI n
MHOTOTKaHEBbIE OPTaHU3MBI.

dopMbI pa3sMHOXXEHHS OpPraHU3MOB: Oecrojoe (BKJIKOYas BETreTaTUBHOE) U
moysoBoe. Bwuapl  Oecmosioro  pa3MHOKEHHS:  MMOYKOBAaHWE,  CIOPYJISAINSA,
(dbparmeHTaIus, KIOHUPOBAHUE.

[TonoBoe pasmuoxenue. [lonoBeie KIIeTKH, WK TameTbl. Meio3. Ctaauu meinosa.

[ToBenenue xpomocoM B mMeiosze. Kpoccunrosep. buosiornueckuii cMbICT Meio3a




Y IIOJIOBOTO ITporecca. Meio3 1 ero MecTo B dKU3HEHHOM LIUKJIE OPTaHU3MOB.
[IpenzaponpimeBoe pas3Butue. ['ameroreHe3 y XUBOTHBIX. llosoBbIE JKene3bl.
OOpa3zoBaHrue ¥ pa3BUTUE TMOJIOBBIX KiIEeTOK. CrHepMaToreHe3 u OOreHes.
Crpoenue monoBbIX KiIeTOK. OIIoI0TBOpeHHE U AMOPHUOHAIBLHOE pPa3BUTHE
KHUBOTHBIX. CIIOCOOBI OTIIOIOTBOPEHUS: HApYKHOE, BHyTpeHHee. [lapTeHorenes.
WunuBuayanbHOe pa3BuTHe opraHu3mMoB (oHTorenes). Craauu sMOpHOreHesa
KUBOTHBIX (Ha mpumepe Jsarymkn). Jpooaenne. Tunsl apodnenus. OcodeHHOCTH
JIpoOJeHns MIIEKOMUTAIONINX. 3apOJBIIIEeBblEe JHUCTKUA (racTpyssnus). 3akiaika
OpraHOB M TKaHEH U3 3apOoABIIIEBBIX JHMCTKOB. B3anMHOe BiusHUE dacTel
pa3BUBAIOIIECTOCS 3apojbllia (dMOpUOHANBHAS WHAYKLMS). 3akiajka IJIaHa
CTPOEHHUS KMBOTHOTO KakK pe3yJIbTaT HMEPAPXUYECKUX B3aUMOJCHCTBUN TI'EHOB.
Bnusnue Ha SMOpHOHAIBHOE pa3BUTUE pPa3IMUHBIX (DAKTOPOB OKpY KarolIei
cpensbl.

Poct u pa3zsutue xuBoTHBIX. [locTaMOpuonanbHbIil nepuoa. [Ipsimoe u HenmpsiMoe
pa3ButHe. Pa3Butue ¢ meramopdo3oM y OECIO3BOHOYHBIX M IMO3BOHOUYHBIX
JKUBOTHBIX. bHojormueckoe 3HaueHHE MPSIMOTO M HENPSMOIO pPa3BUTHUS, HX
pacnpocTpaHeHue B mpupoje. Tumbl pocTa >KUBOTHBIX. (DaKTOPHI peryssiuu
pocTa KHMBOTHBIX M 4dejoBeka. CTaguMl NOCTIMOPHOHAIBFHOTO PpA3BUTHS Yy
KUBOTHBIX U uesoBeka. [lepno/ibl oHTOreHe3a yenoBeKa.

Pasmuoxxenne wu passutue pacteHuil. ['ameroputr um cmopodur. Meio3 B
KU3HCHHOM IMKIe pacteHuil. OOpa3oBaHue cmop B TMpolecce Mekosa.
I'ametorenes y pactenuil. OIUIOAOTBOpPEHHWE M PA3BUTUE PACTUTEIBHBIX
opranu3MoB. J[BOiTHOE OIIOOTBOPEHHUE Y IIBETKOBBIX pacTeHuil. OOpa3oBaHue u

pa3BUTHE ceMeHU. MexaHU3MBbl PEeTyJIALUNd OHTOT€HEe3a Y PACTEHUH U )KUBOTHBIX

3.2

I/ICTOpI/IH CTAaHOBJICHUA MW Pa3sBUTHUA TCHCTHUKHM KaK HaYyKH. OCHOBHEIE
FCHETHYCCKUE IIOHATHUA M CHUMBOJIBL. [ OMOJIOTHMYHEIC XPpOMOCOMBI, aJlJICTIbHBIC
I'CHBI, AaJIbTCPHATUBHBLIC IIPU3HAKH, ,Z[OMI/IHaHTHI)II\/'I n peHeCCHBHBIfI IIpU3HAK,
roMo3urora, TreTepo3nurora, 4YucTrad JIMHHUA, FI/I6pI/II[BI, T'CHOTHUII, (beHOTI/IH.
OcCHOBHEBIE MCTOAbI T'CHCTUKH: FI/I6pI/II[OJ'IOFI/I‘leCKI/II71, I_II/ITOJ'IOFI/I‘IGCKI/II‘/'I,

MOJ'IeKy.]'ISIpHO—FeHeTI/I‘ICCKI/Iﬁ

3.3

Monorubpunnoe ckpemupanue. [lepsbiit 3akoH MeHens — 3aK0H eIMHO00pa3us
ruOpuoB mnepBoro mnokoneHus. IlpaBwio nomuHupoBaHus. Bropoil 3akoH
MeHnens — 3aKkOH paclleluleHus Npu3HakoB. Lluronormyeckue OCHOBBI
MOHOTHOPUAHOTO CKpelrBaHus. [ unoTes3a 4uCcTOTHI ramer.

AHanusupyrolee ckpemuBanue. IIpomexyTouHbl XapakTep HacleJOBaHUs.
Paciennenue npu3HaKoB IIPU HEIIOJIHOM JOMUHUPOBAHUHU.

Jurubpunnoe ckpeumBanue. Tpetuil 3akoH MeHnenast — 3aKOH HE3aBUCHUMOIO

HacjJacao0BaHUA IMPU3HAKOB. HI/ITOHOFI/I‘-ICCKI/IG OCHOBBbI ,Z[HFI/IGPI/II[HOFO




CKpelBaHus.

CuemienHoe HacnenoBaHue Tmpu3HakoB. PaGoter T. Moprana. CuemieHHOe
HacJIeJOBaHHUE T'€HOB, HApYILIEHUE CLEIUICHUS MEXAY reHaMu. XPOMOCOMHas
TEOpHsl HACJIECTBEHHOCTH.

I'enetnka mosa. XpOMOCOMHBIM MEXaHU3M OIpEAeeHUs MoJjia. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbIii U rereporameTHblil moin. ['eHeTHueckas
CTPYKTypa TMOJIOBBIX XpomocoM. HacnemoBaHue NpPU3HAKOB, CLEIUICHHBIX C
TIOJIOM.

'enotun kak 1enoctHas cucrteMa. [InmefioTporusi — MHOXECTBEHHOE JeWCTBHE
reHa. MHOXECTBEHHBIN ajuienu3M. BzauMopeicTBUe HEaIeNbHBIX T'€HOB.

KommiemenrapHocts. Onuctas. Ilonumepus

3.4

B3aumoeiicTBre reHOTHIIA U Cpelibl IPpU (GOpMUPOBaHUH (peHoTUMa. MI3MEeHUNBOCTD
npu3HakoB. KauecTBEeHHbIE M KOJIMYECTBEHHbIE NMPU3HAKU. BHIBI M3MEHYMBOCTH:
HEHACJIE/ICTBEHHAs U HACJICICTBCHHAs.

MomudukanmonHas ~ W3MEeHYMBOCTh.  Pomb  cpeapl B (hopMHUpOBaHUH
Moau(UKaMOHHOM n3MenunBocT. HopMa peakuumu npusHaka. BapuaimoHHbIH psg
u BapuanmoHHas kpuBas (B. HWoranncen). CBolictBa MoAH(DUKAIIOHHOM
W3MEHUYMBOCTH.

I'enotunuyeckast 3MEHYMBOCTh. CBOMCTBA T€HOTUITUUECKON M3MEHYMBOCTH. Buibl
TCHOTUTIMYECKON M3MEHUYMBOCTH: KOMOWHATHBHAS, My TAI[HOHHASI.

KomOunaTtuBHasT W3MEHUMBOCTh. MeWo3 MW TMOJIOBOM TMPOIECC — OCHOBA
KOMOMHATUBHOM M3MEHYMBOCTU. POJIb KOMOMHATMBHON M3MEHYMBOCTH B CO3aHUU
TeHETUYECKOTO pa3Ho00pa3us B Mpe/iesax OHOTO BUIA.

MyTanmoHHas ©3MEHUYMBOCTb. Buibl MyTanuii: TeHHbIe, XPOMOCOMHBIE, TEHOMHBIE.
CrioHTaHHBIE W WHIYLMPOBAaHHBIE MyTAalMU. SIIEpHbIE M LUTOIUIA3MaTUYECKHE
MyTanuu. COMaTHYECKUE U MOJIOBBIE MyTalK. | [pnarHbI BOSHUKHOBEHUS MyTalLMH.
MytareHpl M MX BIMSHHE HA OpraHU3Mbl. 3aKOHOMEPHOCTHM MYTAllMOHHOTO
npoiiecca. 3aKOH TOMOJIOTHUECKHUX PsIIOB B HaciencTBeHHON u3meHunBocty (H.M.

BaBI/IJ'IOB). BHGH,I[epHaH HU3MCHYHMBOCTBh M HACJICACTBCHHOCTD

3.5

Kapuotun uyenoBeka. MexayHapoaHas mOporpaMma HUCCIEIOBaHUS T'E€HOMa
yejgoBeka. MeTonbl  M3y4YEHUsST T€HETUKM  4YeJOBeKa: T€HEaJOTMYeCKUid,
OJIM3HEIOBHIMH, LIUTOr€HETUYECKU, MOIYJIALIMOHHO-CTATUCTUYECKUH,
MOJIEKYJIAPHO-T€HETUYECKUM. CoBpeMeHHOE OmpeAeIcHue T€HOTHIIA:
IIOJTHOT€HOMHOE CEKBEHUPOBAaHHUE, TEHOTUIIMPOBAHUE, B TOM UYHCIIE C MOMOILBIO
[I1P-ananu3a. HacnencTBeHHble  3a00JCBaHUS  YelOBEeKa. I CHHBIE H
XPOMOCOMHBIE 0ome3Hu YyeJIoBeKa. bonesznn c HACJIEACTBEHHOM
MPEPacOI0KEHHOCThIO. 3HAaUYCHUE MEAUIIMHCKOW I'€HETUKU B IMPEIOTBPAILIEHUN

U JICYEHNH T€HETHYECKUX 3a001eBaHmii yetoBeka. CTBOJIOBBIE KIIETKH




3.6

JlomecTukaius U CeneKIus. 3apoxkKIeHNe CEJICKIUU U fomecTukarmu. Yuenue H.U.
BaBuiioBa 0 1HeHTpax MPOMCXOXAEHUS U MHOrooOpasusi KyJbTYPHBIX pPacTEHU.
Ponb cenekimu B co3gaHMM COPTOB PACTEHUN W MOPOJ KUBOTHBIX. CopT, mopoaa,
mTamMM. 3aKOH TOMOJIOTMYECKHX PAI0OB B HACJIEACTBEHHOM u3MeHunmBocth H.N.
BaswuioBa, ero 3HaueHue s CEICKIMOHHON padOoTHI.

MeTtoapl CeNeKIMOHHOW paboThl. MCKyCCTBEHHBIM OTOOp: MacCOBBIM U
WHJIUBUyaTbHBIH. OTanel KOMOMWHAIIMOHHON CEJIEKINH. UcnreiTanue
pou3BOAUTENEH 1O TOTOMCTBY. OTOOp 1O TEHOTHITY C TIOMOIIBIO OIICHKH
(heHOTHUTIa TOTOMCTBA M OTOOP IO TEHOTHUITY ¢ ImoMoIIbio aHanu3a JJHK.
HckyccTBeHHBIN MyTareHe3 Kak METOJl CeIeKIIMOHHOM paboThl. PanuannoHHbIil u
XUMHYECKU MyTareHe3 KakK HWCTOYHHK MYyTallMii y KyJIbTYpHBIX (opm
opraHu3mMoB. Mcrnonp30BaHME TI'€HOMHOTO pEJAaKTUPOBAaHUS U METOJIOB
pexombuHanTHRIX JIHK nmst momyueHus ICXOMHOTO MaTepuaia Juist CeJIeKIUU.
[Tonyyenue mnonuruionsioB. BHyTpuBmmoBas rubpummsaims. bamskoponcTBeHHOE
CKpeIllMBaHUe, WM WHOpUIMHT. HepoacTBEeHHOE CKpeUIMBaHWE, WM ayTOPHIUHT.
I'eteposuc u ero mpuuunsl. Mcnons3oBaHue rerepo3uca B cenieKiuu. OTnanéHHas
rubpumm3anys. [Ipeomonenne Oecrioausi MEXBUIOBBIX THOPHIOB. JloCTHKeHUS

CEJIEKLIMHU PACTEHUI U YKUBOTHBIX

3.7

OOBEKTBI, NCTIOJTB3YEeMbIe B OMOTEXHOJIOTHH, — KJI€TOYHbIE M TKAHEBBIE KYJIBTYPBHI,
MHUKPOOPIaHU3MBbl, MX  XapaKTepUCTHKa. TpaauluOHHAs  OMOTEXHOJIOTHS:
xje0orneyeHre,  MOJyYeHHE  KUCIOMOJIOYHBIX  MPOAYKTOB,  BHHOJEJHE.
Muxkpobuonornyeckuii  cuHte3. OOBEKTbl MHUKPOOMOJOTMUECKUX TEXHOJIOTHM.
[Ipou3BoncTBO  Oenka, aMUHOKHMCIOT M BUTaMMHOB.  MckyccTBeHHOE
OIJIOZOTBOpEHHE. PeKOoHCTpyKUuMS SHLIEKIETOK W KIOHHUPOBAHHUE >KUBOTHBIX.
MeTon TpaHCIUIAaHTALMY SIIEP KIIETOK.

XpoMOCOMHAsi M TE€HHas WHXEeHepus. VICKyCCTBEHHBIW CHHTE3 T€Ha U
KoHCTpyHpoBanue pexkomOuHaHTHBIX JIHK. JlocTmkeHusT W TMepCIeKTHUBBI
XpOMOCOMHOM ¥ TEHHOW WH)XEHepHH. MeaunuHckue OHOTEXHOIOTHH.

Hcnons30BaHne CTBOJIOBBIX KIETOK

Cuctema u MHOTOOOpa3ue OpraHudecKoro Mupa

4.1

buonornueckoe = pasHooOpasue  opranuzmoB.  CoBpeMeHHass  cHCTeMa
opranuueckoro mwupa. IlpuHnunel kinaccupukauuu opraHuzMoB. OCHOBHbBIE
CHUCTEMaTHYECKHE TPYyMIbl OPTaHU3MOB.

Oco0eHHOCTH CTPOCHUS M KHU3IHEACATEILHOCTH OJHOKIETOYHBIX OpPraHHU3MOB.
baktepuu, apxeu, oJJHOKJIETOUHbIE T'PUOBI, OJHOKIETOUHBIE BOJAOPOCIH, APyTue
npoTucTsl. KoloHnanbHble opranu3msl. J[BIyKEHHE OJJHOKJIETOYHBIX OpPTraHU3MOB:
amMEOOUIHOE, KI'YTUKOBOE, PECHUYHOE. 3allUTa Yy OJHOKIETOUYHBIX OPraHU3MOB.

Pa3I[pa)I(I/IMOCTB Y OAHOKJICTOYHBIX OPraHU3MOB. Takcucel




4.2

MHorokJeTouHble pacTeHus. B3auMocCBs3b YacTeii MHOTOKJIETOYHOTO OpraHu3Ma.
TkaHu, opraHbl ¥ CUCTEMBl OPTAaHOB MHOTOKJIETOYHOrO opraHuzma. Opranusm
Kak eauHoe 1uenoe. TkaHu pacTteHuid. TUIBl  pacTUTENBHBIX  TKaHEM:
oOpa3oBaTenbHas, MOKPOBHAs, NPOBOJAIIAS, OCHOBHAs, MeEXaHHYECKas.

OcobeHHoCTH CTpOCHUS, PYHKITUN U PACTIONOKECHHS TKAHEH B OpraHax pacTeHHI
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BereraTtuBHbIE ¥ r€HEpaTUBHBIE OpPraHbl pacTeHUil. OYHKIUM OPraHOB U CUCTEM
opranoB. Kapkac pactrenuil. J[BuskeHrE MHOTOKJIETOYHBIX PACTEHUIA: TPOITM3MbI U
Hactuu. [lornomieHwe BOMABI, YTIEKUCIOTO ra3a M MHUHEPAJIbHBIX BEIECTB
pactenusimu. [[pixanue pactenuii. uddysus ra3oB yepe3 MOBEPXHOCTb KIETKH.
TpaHcnopTHble CHCTEMBI pacTeHuil. Beiaenenue y pacTteHuil. 3ammra y
MHOTOKJIETOYHBIX pacTeHuid. Kytukyna. CpeacTBa MacCUBHOM M XUMHUYECKOU
3amuThl. DUTOHIUBI.

PazgpaxxumocTs M peryisiuus y OpranusmMoB. PazapaxumocTb U peryysauus y

MHOT'OKJICTOYHBIX paCTCHHﬁ. PocToBEIC BellleCcTBa U UX 3HAUCHHUE

4.5

MHOTrOKIIeTOUHbIE  >KMBOTHBIE. B3auMOCBSI3p  4yacTeld  MHOTOKJIETOYHOI'O
opranu3ma. TkaHu, OpraHbl U CUCTEMbl OPTaHOB MHOT'OKJIETOYHOTO OpPTraHU3Ma.
Opranusm kak eauHoe 1enoe. ['omeocras. TkaHu KUBOTHBIX U 4esOBEKa. THUIIBI
JKUBOTHBIX TKaHEW: SNUTENuaIbHasl, COCJAMHUTENIbHASI, MBIIIEYHAsi, HEpPBHAs.
OcobenHoct CTpoeHUs, (QYHKIMHA W paCIOJIOKCHUsS TKaHEH B OpraHax

JKUBOTHBIX U YCJIOBCKA

4.6

OpraHbl U CUCTEMBI OPraHOB KUBOTHBIX. DYHKIIMM OPTaHOB U CHUCTEM OPraHOB.
Onopa Tena opranu3mMoB. CKeJleTbl OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
JKUBOTHBIX. HapyxHblli U BHYTpeHHHH ckeneT. CTpOeHHEe U TUIIbl COEAUHEHMS
KOCTEH.

JIBuKeHHEe MHOTOKJIETOUHBIX KMBOTHbIX. IluTanme »kuBoTHBIX. [luTanue
MI03BOHOYHBIX >KUBOTHBIX. J[pIxaHue xuBoTHbIX. KoxkHoe npixanue. XKabepHoe u
JIETOYHOE IbIXaHUE.

JIpIXaHHE IIO3BOHOYHBIX JKMBOTHBIX. OBOJIIOLMOHHOE YCIOXKHEHUE CTPOCHHUSA
JNETKUX MO3BOHOYHBIX XMBOTHBIX. J[pIXaTenbHas cucTeMa 4enoBeka. MexaHusm
BEHTWIALMM JIETKMX Yy NTUIl W MICKONUTaONMX. TpaHCHIOPT BEIECTB Y
opranu3MoB. TpaHCnopT BemecTB y JKMBOTHBIX. KpoBeHOCHas cucrema u €€
opransl.  KpoBeHocHass ~ cuctema  MO3BOHOYHBIX  JKMBOTHBIX.  Kpyrum
KpOBOOOpAIIeHNs. DBOJIOLMOHHBIE  YCIOXXHEHHs] CTPOEHUS KPOBEHOCHOM
CUCTEMBI TO3BOHOYHBIX >KMBOTHBIX. BblneneHne y opraHm3moB. Beinenenue y
KUBOTHBIX. CoKkpaTuTENnpHbIE BaKkyonH. Oprassl BoieseHus. CBs3b IOJIOCTHU TeIa
C KPOBEHOCHOM M BBIIEIUTENIBHON cHCTEMaMu. BplaeneHne y IMO3BOHOUYHBIX
JKUBOTHBIX. 3alllUTa y MHOIOKJIETOYHBIX JKMBOTHBIX. IlokpoBBI M uX

IIPOU3BO/IHBIE.




PazpakuMOCTh U peryisius y Opranu3MoB. Pa3apaxuMocTh Y OTHOKJICTOUHBIX
opranu3MoB. Takcuchl. Pa3apakuMocTh W PEryssius y MHOTOKJICTOYHBIX
pacteHuil. PocToBbI€ BellleCTBa U UX 3HAYEHUE.

HepBHast cucrema u pediIeKTOpHAs PEryyisilusi Y MHOTOKJICTOYHBIX KHBOTHBIX.
HepBnas cuctema u €€ oTAebl. IBOJIOIUOHHOE YCI0KHEHUE CTPOCHUSI HEPBHOM
CUCTEMBI y JKUBOTHBIX.

Pa3pabotka amroputmMoB u mporpamMMm i 3 (eKTHBHON (HYHKIIMOHAIBLHOMN
AHHOTAIlUM  TEHOMOB,  TPAHCKPUIITOMOB,  TPOTEOMOB,  METabOJIOMOB

MHUKPOOPraHnu3mMoB, paCTeHHﬁ, JKHMBOTHBIX M YCJIOBCKaA

OpFaHI/I3M YCJIOBCKA U €TI0 3J0POBLE

5.1

OpraHsl ¥ cUCTEMBI OPraHOB YesoBeka. OTAebl TOJIOBHOTO MO3Tra MO3BOHOYHBIX
KHUBOTHBIX. Pedrexc u pednexkropHas nayra. besycioBHble U yCIIOBHBIE
pednexcel. ['yMopanbHast perynsiusi W SHAOKPHUHHAs CHCTEMa >XUBOTHBIX U
yenoBeka. JKene3bl SHAOKPUHHONW CUCTEMBI U UX TOPMOHBIL. J[elicTBHE TOPMOHOB.
B3aumocBsa3bp HEpBHON W SHAOKpUHHOM cucteMm. ['unortamamo-runoduszapHas

cucrema. Pednekc u peduexkropHas ayra. bezycioBHble U ycI0BHBIE pe(IeKCh

5.2

3ammra opranu3ma ot OojesHeil. IMMyHHas cuctema yenoBeka. KieTouHblid u
rYMOpaJIbHBIA MMMYHHUTET. Bpoxa€HHBIN, NpUOOPEeTEHHBIN crenuduueckuit
UMMyHHUTET. Teopuss  KIOHaJIBHO-ceNeKTUBHOro ummyHurera (IL.Opnux,
®.M.bepuer, C.Toneraa). BocnanutenbHble OTBETHI OpraHusmMoB. Poib

BPOXKIEHHOTO UMMYHHUTETA B Pa3BUTHH CUCTEMHBIX 3a00JIeBaHUIA
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KpoBenocnas cuctema u e€ opransl. Cepjie, KpPOBEHOCHbIE COCYAbl U KPOBb.

Kpyru kpoBoobparenus. Pabora cepiia u e€ peryisnus
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Jpixanue yenoseka. {uddy3us ra3os uepe3 mMOBEpXHOCTh KIETKU. JlpIxaTenbHas
chCTEMa 4ejoBeKa. JlpixareinbHass IOBEPXHOCTh. Perysmamus  JIbIXaHUS.

JlpIxareabHble 00BEMBI

5.5

[TumeBapurtenbHas cucreMa 4enoBeka. OTOenbl MHUILEBAPUTENIBHOTO TPAaKTa.
IInmeBapurenpHple  Kene3bl.  BHYTPUIIONIOCTHOE M BHYTPHUKIETOYHOE

MUIIEBApEHUE

5.6

IToxpoBbl u ux mpousBogHble. Oprasnbl BbyaeneHus. [louku. CrtpoenHue u
¢dbyHkunoHnpoBaHue HeppoHa. OUIBTpAIHs, CEKPEHs U 0OpaTHOE BCACHIBAaHHE

KaK MEXaHM3MBbI paboThI OpraHoB BeieneHust. OOpa3oBaHHe MOYH Y YEIOBEKA

5.7

I[BI/DKGHI/IG YyeJIOBeKa: MblleuyHas cucrtema. CKelleTHEIC MbIIIObI KU WX pa60Ta.

CtpoeHue U TUIBI COEAUHEHUST KOCTEH

Teopus sBostoniuu. Pazputue *u3Hu Ha 3emiie

6.1

OpomtoumonHas  teopus Y.  JlapBuna. IlpeanocbulkM  BO3HHMKHOBEHUS

napBuHu3Ma. JKu3Hb U HaydHad fesTenbHocTs Y. JlapeuHa.




JBuxyue cuibl 3Boounu BUIOB mo Y. JlapBuHy (BBICOKass MHTEHCHUBHOCTD
pa3MHOXKCHHSI OpPraHM3MOB, HACICACTBCHHAas W3MEHYMBOCTh, Oopbba 3a
CyIIECTBOBAaHUE, ECTECTBEHHBIN M HCKYCCTBEHHBIN 0TOOD).

Odopmienne cunTeTndeckor teopuu sBosmonuu (CTD). HelitpanpHas Teopust
sBomon. COBpEeMEHHAasl IBOJIIOIMOHHAS OWOJOTHA. 3HAYCHUE DBOJIOIMOHHON

Teopuu B GOPMUPOBAHUN ECTECTBEHHO-HAYYHOU KapTHHBI MUpa

6.2

[Tomynsauus kak d3JeMeHTapHas eAuHuna 3BoMONMU. COBpPEMEHHBIE METOMAbI
OLIEHKH Te€HETHYECKOI'o pa3zHooOpasusi M CTPYKTypbl mnomynsuui. M3meHeHue
reHo(OHJa MOMYJSALMU KaK 3JIEMEHTapHOE 3BOJIIOLMOHHOE SBJICHHE. 3aKOH
reHetTudeckoro paBHoBecus J[x. Xapau, B. BaitnOepra.

OneMeHTapHble  (DakTOpbl  (IBMXKYIIME CHJIBI) HBOJIIOLNUHM. MyTalMOHHBIN
nporiecc. KomOunHatuBHast u3MeHuuBOCTh. Jlpeildp reHoB — ciyuaiiHble
HEHANpaBJIEHHblE H3MEHEHHMs YacToT aieneil B momynauusax. OQQexT
OCHOBATeJIl. Murpauuu. W3onsauus Oy IS reorpaguueckas
(mpocTpaHCTBeHHAs ), OHMoIOrHYecKas (pernpoayKTUBHAS).

EcrectBennslii  oTO0p — HampaBustomuid — gaxtop sBomtonuH.  DopMmel
€CTeCTBEHHOTO  O0TOOpa: JBMXKYIIMH, CTAaOMIM3UPYIOMIMH, pa3pbIBAIOLIMN
(nm3pyntuBHbIN). [TonoBoii 0TOOD.

[TpucnocoONeHHOCTh ~ OPTaHWM3MOB  KaK  pe3yJbTaT  MHKPOIBOJIOLHUH.
Bo3nukHOBeHHE  MpUCTIOCOONEHW Yy  opraHu3mMoB.  ApomMopdo3sl U
uanoanantanuu. [Ipumeps! npucrnocobnennii y opranuzMoB. OTHOCHTEIBHOCTD
MPUCTIOCOOJIEHHOCTH OPraHU3MOB.

Bun, ero kpurepunm u cTpykrypa. BumooOpa3zoBanue Kak pe3yibTar
MUKpOdBOIONMK. M3omsuus — kimrodeBo ¢aktop BumaooOpasoBanusa. [lytu u
CIIoco0bI BHU1000pa30BaHMUS: aJUIONaTPUIECKOE (reorpaduueckoe),
CUMITAaTpUYECKOe  (IPKOJOTHYECKOE),  «MTHOBEHHOE»  (TOJUIUIOUIN3AINS,
rubpuauzanyst). JurenbHOCTh HBOIIOIMOHHBIX TPOLIECCOB.

MexaHu3Mbl GOPMHUPOBAHUS OMOJIOTUYECKOTO pa3HO0Opa3usl.

Ponp 3BoMIOIIMOHHON OMOJOrMM B Pa3pa0dOTKe HAyYHBIX METOAOB COXPAaHEHUS
OuopazHooOpaszus. MUKpPOIBOJIIOLUSA M KOIBOJIIOLUS Mapa3uTOB U HUX XO3SEB.
MexaHu3mbl HOpMUPOBAHHS YCTOWYMBOCTH K aHTUOMOTHKAM M CIIOCOOBI OOPBOBI

C HEU

6.3

Metoael u3ydyeHus Makpo3Boirouuu. IlameoHrosornueckne MeToAbl M3y4dEHUs
sBomtou. Ilepexoansie GopMbl U pUIIOreHETHYECKHE PSIIbI OPIaHU3MOB.
buoreorpaduyeckue meroabl nzydeHus sBoiatoruu. CpaBHeHue (Iopbl U GayHbl
MaTEepUKOB M OCTPOBOB. buoreorpaduyeckue odbnactu 3emiau. Bunsl-sHnemMuku u
PEJUKTBHI.

OMOpHOIOTHYECKHE U CPaBHHUTEIBHO-MOP(OIOTHYECKHE METOAbl HU3yYeHUs




ABONIONMU. ['@HeTUYeCKHe MEXaHW3Mbl JBOJIIOIMH OHTOTEHE3a W TOSBICHUS
ABOJIIOIIMOHHBIX ~ HOBIIECTB. [ 'OMOJIOTMUHBIE ¥  AHAJOTHYHBIE  OPTaHbL.
PynumenrtapHble  opraHbl ¥ aTaBU3Mbl.  MOJEKyJISpPHO-T€HETHYECKHE,
OMOXMMHMYECKHEe M  MaTeMaTHYeCKWe  METOAbl  W3YYEHHS]  HBOJIIOLHUU.
I'omonoruunsie reHbl. COBpeMEHHBIE METOMBI MOCTPOCHHS (PHIOTeHEeTHUYECKHX
JIEPEBBEB.

XPOMOCOMHBIE MYTAIlUU U SBOJIIOIHSI TEHOMOB.

OOmme 3akoHOMepHOCTH (mpaBuia) 3BodOLKMU. HeoOpaTuMOCTh 3BOIIOLHUU.

A,HaHTI/IBHaSI paaranus. HepaBHOMepHOCTB TCEMIIOB 3BOJIOIIMH

6.4

Hayunble runore3bl MNpPOUCXOXKICHHMS JKU3HM Ha 3emie. AOHOreHe3 H
na”crnepmus. JJoHayuHble MPEeACTaBICHUS O 3apOKICHUN KU3HU (KPEALMOHU3M).
I'unoTe3a MOCTOSHHOTO CaMO3apOXKACHUS JKU3HU U €€ ONPOBEPIKEHUE ONBITAMU
®. Penu, JI. Cnamnanuanu, JI. Ilacrepa. IlpoucxoxaeHue KU3HHU U
acTpoOHOIOTHsl.

OcHoBHBIE 3Tanbl HeopraHuyeckoi sBomonuu. [lmanerapHas (reojoruyeckas)
HBOJIONMS. XHUMHYECKas dBOJIOLUSA. AOHOTCHHBIH CHHTE3 OPTraHUYEeCKHX
BemiecTB u3 Heopranumueckux. Omeir C. Mumnepa u I'. FOpu. OGpa3oBanue
noauMepoB u3 MoHoMepoB. KoanepBatHast runore3a A.M. Onapuna, rumnoresa
nepeuyHoro OymboHa JIx. XonneiiHa, reHeruueckas rumote3a [. Mémiepa.
Pu6o3umer (T. Yek) u rumote3a «vupa PHK» VY. I'mnbepra. @opmupoBanue
MeMOpaH U BO3HUKHOBEHHUE MPOTOKJIETKH.

Uctopus 3emnu u metonbl e€ usyudeHus. Vckomaemple OpraHM4ecKHe OCTATKH.
I'eoxpononorust u e€ Meronpl. OTHOCHUTENbHAs M AOCOJIIOTHAS T€OXPOHOJIOTHS.
I'eoxpoHOIOrMYECKas IIKaIa: 0HBL, 3Pbl, IEPUOBI, JTTOXH.

HaganpHble 3Tamsl OpraHnyeckoil 3Bosmonud. IlosBieHne u 5BOMIOLMS MEPBBIX
KJIETOK. OBOJIOLUS MeTabonu3Ma. BO3HHUKHOBEHHE MEPBBIX SKOCHCTEM.
CoBpeMeHHbIE MUKPOOHBIC OMOTUUIEHKH KaK aHAJIOT MEePBHIX Ha 3eMiie COOOIIECTB.
CrpomMaronutsl. IIpokaprOTBI U 9yKapHOTHI.

[TpoucxoxneHne 3ykapuoT (cUMOHOreHe3). ODBOJIOLHOHHOE MPOUCXOXKIECHUE
BUpYCOB. IIponcxokaeHne MHOTOKJIETOYHBIX OpraHu3MOB. BoO3HHMKHOBEHHE
OCHOBHBIX I'PyIII MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tamlbl SBOJIIOLMHU BbICIIUX pacTeHU. OCHOBHBIE apoMOp(O3bl
pacteHui. Bbixon pacrenuit Ha cymry. IlosiBieHHe CHOPOBBIX pacTeHHH U
3aBoeBaHue uMH cymu. CemeHHble pacTeHus. [IponcxoxkaeHHe LBETKOBBIX
pacTeHuN.

OcHOBHBIE 3Tambl H3BOJIOIMU JKUBOTHOTO Mupa. OCHOBHBIE apoMopdo3bl
KHUBOTHBIX. Benackas ¢ayna. KeMOpuiickuii B3pbIB — MOSIBIIEHUE COBPEMEHHBIX
tunoB. IlepBrie XopoBbIe KUBOTHBIE. JKM3HD B BOJE. DBOJIOLNS TO3BOHOYHBIX.

[Mpoucxoxnenne ampubmii 1 pentwinii. [IporcxoxkaeHne MIEKONUTAIOMNX U




ntuil. [IpuHmun kmodeBoro apomopdosa. OcBoeHHe O€CIO3BOHOYHBIMU U
IMO3BOHOYHBIMU XWUBOTHBIMU CYIIIH.

PazButue xu3HM Ha 3emiie 10 3paM | MEepUOJaM: apXxeu, MPOTEPO30ii, MaICO30,
Me3030#, KaiHO30M. OOmas XapakTEepPUCTHKA KJINMaTa W TE€OJOTHYECKHX
npoueccoB. [losBneHNe U paclBeT XapaKTepHBIX OPraHU3MOB. YTJIe00pa3oBaHue:
€ro YCIIOBHSI U BIIUSIHUE Ha Fa30BBI COCTaB aTMOC(EPHI.

MaccoBble BBIMHUpAaHHS — SKOJOTHYECKHE KpHU3UCHl mpouuioro. [IpuuuHbel u
CJIE/ICTBUS MacCOBBIX BbIMHpaHUN. COBpPEMEHHBIN 3KOJIOTUYECKUN KPHU3UC, €ro

0COOEHHOCTH

6.5

Pazgenst m 3amaum  anTpomnosioruu. Metoael anTtponosiorud. CTaHOBIEHHE
MpEeACTaBICHUHN O MPOUCXOKACHUH YeIoBeka. COBpEeMEHHbIE HAYyUHbIE TEOPUH.
CxoacTBO 4enoBeKa C KUBOTHBIMH. CHCTEMaTHYECKOE IOJIOKEHUE YEJIOBEKa.
CBuzerenbcTBa  CXOJACTBAa  YEJIOBEKAa C  JKMBOTHBIMHM:  CPAaBHUTEIIBHO-
Mopdonorudeckue, AMOPUOJIOTUYECKHE, (hU3H0NI0r0-OMOXUMHUYECKUE,
noBeaeHyeckre. OTINYMUS YeIOBEKa OT KUBOTHBIX. [IpsAMOX0KIE€HNE U KOMILIEKC
CBSI3aHHBIX C HUM IIPU3HAKOB. Pa3zBUTHE TOJOBHOIO MO3ra U BTOPOM CUTHAJIBHOM
CUCTEMBI.

JBwxymme cuibl ((akTopbl) aHTPONOTreHe3a: OMOJIOrWYEecKHe, COIHalbHBIE.
CooTHollleHHe OMOJIOTMYECKUX U COLIUANIBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.
OCHOBHBIE CTaJUU aHTPOIOTeHE3a. ABCTPATIONUTEKH — JIBYHOTHE TIPEIKHU JIFOIEH.
UYenoBek  yMmenbld, T€pBbIE  HM3TOTOBIEHUS  Opyaud  Tpyna. YemoBek
MPSIMOXOJSAIIMNA M TIEPBBIA BBIXOJA JIoAeH 3a mpenenslt Adpuku. Yemosex
reiuaenb0eprckuii — oOmui MPEeJoK HEaHJEPTAIbCKOTO YEJIOBEKAa W YEIOBEKa
pasymHoro. YenoBeK HeaHIEPTaNbCKUWA KaK BUJ JIIOJAEH XOJIOJHOIO KJMMAara.
UenoBek pa3yMHbId COBPEMEHHOTO THIIA, JIEHUCOBCKUM 4YEJIOBEK, OCBOCHHE
KOHTHHEHTOB 3a npeneaamMu AQpukH.

DBOJIIONHST  COBPEMEHHOT'O0 4YeJlOBeKa. ECTeCTBEHHBIM OTOOp B TOMYJISAIUAX
yenoBeka. MyTallMOHHBIN Mpouecc U nonuMopdusM. [lomynsiioHHbIE BOJHBI,
Ipeiid reHoB, murpaus U «3p¢GeKT OCHOBATENN» B MOMYJISALUAX COBPEMEHHOTO
YeJI0BEeKa.

UYenoseueckue packl. Ilonsitue o pace. bonbmme pacbl:  eBporeouHas
(eBpasmiickasi), aBcTpajo-HerpougHas  (dKBaTOpHalbHAsi),  MOHTOJOUJHAS
(a3maTcro-amMepuKaHCKas). Bpemss u myTH paccelneHHUsl 4YeJoBeKa MO IJIaHeTe.
EnunctBo  yenoBeueckux pac. HayuyHas  HECOCTOSATEIBHOCTH  pacU3Ma.
[TprcocoONeHHOCTh YeNoBEeKa K pa3HBIM YCIOBHUSAM OKPYXKAIOUIEH Cpe/bl.
Bnusianue reorpaduueckoit cpenbl U Apeiida TeHOB Ha MOP(OIOTHIO U

(U3MOTIOTHIO YeIOBeKa

DKOCHUCTEMBI U IPUCYIIIHE UM 3aKOHOMEPHOCTHU




7.1

Pasnensl u 3agaun sxosoruu. CB3b 3KOJOTUU C IPYTUMHU HAYKaMHU.
Metoast skonoruu. llosmeBple HaOMIOACHHUS. ODKCIEPUMEHTHI B JKOJIOTHU:
NpUpOJIHbIE W JlabopaTopHble. MozenupoBaHue B 3KOJOTUU. MOHHUTOPHHT

OKPY’KaOIIEeH Cpe/ibl: JIOKAJIbHBIN, pETHOHAIBHBIN U TJI00ATBHBIN

7.2

Oxonorudeckue (akToOpel W 3aKOHOMEPHOCTH HX neictBus. Kimaccudukarms
AKOJIOTUYECKHX (PaKTOpOB: aOMOTHUYECKHE, OMOTHYECKHE, aHTPOIOTCHHBIC.
OO0mme 3aKOHOMEPHOCTH JIEMCTBHS dKojoruueckux ¢aktopoB. [IpaBuio
muanmyMa (K. Hnpenrens, 0. JIubux). TonepaHTHOCTb. DBpUOWOHTHBIE W
CTEHOOMOHTHBIE OPTaHU3MBI.

Aobuotndeckue (aktopbl. CBeT Kak dKojorudeckuit akrop. JleiicTBue pa3HBIX
YYaCTKOB COJIHEYHOT'O CIIEKTpa Ha OPraHu3Mbl. OKOJOTMYECKUE TIPYIIIbI
pacTeHM M JKUBOTHBIX II0 OTHOIIEHHIO K cBeTy. CHUrHajbpHas pojib CBETA.
doronepuoausM.

Temneparypa Kak »5Kojoruueckuil axrtop. JlelicTBue TtemmepaTypsl Ha
opranu3Msl. [1oMKuIO0TEpPMHBIE 1 TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

BrnaxHocts kak 3kojormdeckuit ¢axtop. Ilpucmocobnmenuss pacteHHH K
MoJyIep KaHui0 BoAHOTO Oananca. Kiaccudukarus pacTeHHd MO OTHOIICHHIO K
Boje. [Ipucnoco0aenust )KUBOTHBIX K M3MEHEHUIO BOAHOTO PEXKHIMA.

Cpenbl oOWTaHUS OpPraHM3MOB: BOJIHAas, HA3€MHO-BO3]yIlIHAs, IIOYBEHHAas,
rilyOMHHas  MOANOYBEHHAsl, BHYTpPHOpPraHu3MeHHas. DOU3NKO-XUMHUYECKHE
ocobeHHOcTU cpen oOuTaHusi opraHu3moB. llpucrnocoGneHusi opraHu3sMoB K
KHU3HU B pa3HbIX Cpeaax.

buonornueckue purmbl. BHeniHne u BHyTpeHHNE pUTMbl. CyTOYHBIE U TOJIMYHBIE
putMbl. IIpHcroco6IeHHOCTh OPraHW3MOB K CE30HHBIM H3MEHEHHSIM YCIIOBHMA
KU3HH.

Kuznennsie Gopmbl opranu3moB. [lonsarue o xu3zHeHHOU (opme. JKuzHEHHBIC
dbopMbI pacTeHuil: AepeBbs, KYCTapHHKH, KyCTapHHUUYKH, MHOTOJETHHE TpPaBbl,
oJIHOJIeTHUE TpaBbl. JKu3HeHHbIE POPMBI )KUBOTHBIX: TUIPOOHUOHTHI, T€OOHOHTHI,
a’poOuoHTHL. OCOOEHHOCTH CTPOCHHS U 00pa3a KU3HHU.

buotnueckue Qaxrtopbl. Bunbl OMOTHYECKMX B3aMMOJAEHCTBHUNA: KOHKYpPEHIIHS,
XHUITHUYECTBO, cuMOM03 U ero (opmel. Ilapazutusm, koomnepamus, MyTyaausMm,
KOMMEHCaIU3M (KBapTUPAHTCTBO, HaXJIEOHUYECTBO). Hetpoduueckue
B3aUMOJICHCTBUS  (Tommueckue, (Qopuueckue, (Habpuueckue). 3HAUCHHE
OMOTHYECKMX B3aMMOJEHCTBHIA Ui CYyIIECTBOBAaHUS OPraHU3MOB B Cpene

oOutanus. [IpuHIMIT KOHKYPEHTHOTO UCKIIOUYEHUS

7.3

DKOJIOrMYecKhe XapakTepUCTUKU momymsauuu. [lomynsmus kak Ouonormyeckas

cucreMa. Poiib HEOTHOPOIHOCTH Cpelibl, PU3NUECKUX OaphepoB U 0COOCHHOCTEH




Ouosornu BHJIOB B (DOPMUPOBAHUH MPOCTPAHCTBEHHOW CTPYKTYPHI MOIYJISIUH.
OcHOBHBIE TMOKa3aTeNy MOMYJSIUNA: YUCIEHHOCTh, IUIOTHOCTh, BO3PAaCTHAs M
MoJoBasg CTPYKTypa, POXKIAEMOCTh, MPUPOCT, TEMII POCTa, CMEPTHOCTb,
MHUTpaLUs.

DKkoyoruyeckas CTpykTypa mnonyssiiuud. OIleHKa YHUCIEHHOCTH TOMYJISIUU.
JluHamuKka monmysisiiuM M €€ peryssius. buoThdeckuil MOTEeHIMa MOMYJISINH.
MopaenupoBanre JAWMHAMHUKKA —TonyiasiuMd. KpuBble pocTa  4YHMCIEHHOCTH
nonyisiuuu. KpuBble BbDKMBaHUA. Perynsimuss 4MCIECHHOCTH MOMYJSIUA: POJb
(aKkTOpOB, 3aBHCAIIMX W HE 3aBHCAIMHUX OT IUIOTHOCTH. ODKOJOTHYECKHUE
cTpareruu BuaoB (r- u K-ctparerun).

[TonsiTue 006 okonoruueckod Hume Buga. MecrtooOutanue. MHoromepHas
Mozenb dKkonorndyeckod Humm Jx.M. XarumHcona. Pazmepsl »KoJIOrM4ecKou
Huy. [ToreHmManpHas U peain30BaHHasl HULLIN.

Bun kak cucrema mnomyiasuuid. Apeaisl BUAOB. Buabl M MX KU3HEHHBIE
CTpaTeruu.  3aKOHOMEPHOCTHM  TOBEACHUS M MHUTpaludid  KUBOTHBIX.

buonorundyeckue nHBa3UU JYKCPOAHBIX BUAOB

7.4

CoobmectBa opranu3moB. buoneno3 u ero crpykrypa. CBS3M MeXIy
opraHu3MaMu B OuoIleHO3e. JKOocucTeMa Kak OTKpbiTag cucrema (A.J[x.
Tencnu). OyHKUMOHANBHBIE OJOKM OPraHU3MOB B JKOCHUCTEME: IPOIYLEHTHI,
KOHCYMEHTHI, peayueHTbl. Tpodudeckue ypoBHu. Tpoduyeckue menu u ceru.
Abuotuyeckue 0soku skocucteMm. [louBbl M mibl B skocuctemax. Kpyrosopor
BELIECTB U [TOTOK SHEPTUU B IKOCUCTEME.

OcHoBHbIE IOKa3aTeNu 3KocHCTeMbl. buomacca u mpoaykuus. DKOJIOTHYECKUE
UPaMU/IbI YUCell, OMOMACChI U SHEPIHH.

HamnpapneHHble 3aKOHOMEpHBIE CMEHBI COOOILIECTB — CyKuLeccud. IlepBUdHbIE U
BTOPUYHBIE CYKLIECCMM M MX IPUYUHBL. AHTPONOIEHHBIE BO3JCHCTBHA Ha
cykueccuu. KnnmakcHoe coo6ectBo. buopasnoobpasue 1 moinHOTa KpyroBopoTa
BEILIECTB — OCHOBA YCTOHUYMBOCTH COOOILECTB.

IIpuponHble 3KOCHCTEMBL. AHTPONOTE€HHBIE DKOCHUCTEMBI. ATPOIKOCUCTEMA.
ArponeHno3s. Paznuuus MexXly aHTPOIIOT€HHBIMU U IIPUPOJHBIMHA HKOCUCTEMAMH.
VYp6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucteM. ['opojackas ¢iopa u
¢dayna. CuHaHTponM3anus ropocKoil (hayHbl. buonoruueckoe u Xo3siCTBEHHOE
3HAYEHHUE arpo3KOCUCTEM M YpOO’KOCHUCTEM. 3aKOHOMEPHOCTH (HOPMHUPOBAHMS
OCHOBHBIX B3aUMOJICHCTBUI OPraHU3MOB B SKOCUCTEMAX.

[Iepenoc 3HEpruM M BELIECTB MEKIY CMEKHBIMH 3KOCUCTEMAMH. Y CTOMYMBOCTD
OpraHU3MOB, TONYJSILUHA M D3KOCUCTEM B YCIOBUSX €CTECTBEHHBIX U

AHTPONOT€HHBIX BO3CUCTBUN

7.5

buocpepa — oOmemnanerapnas oOosouka 3emiid, TA€ CYIIECTBYET WU




cyliecTBoBasiia >ku3Hb. Yuenue B.M. Bepnaackoro o Ouocdepe. Obnactu
o6uocgepsl u e€ coctas. JKupoe BeriecTBo Ouochepsl U €ero PyHKINH.
3akoHOMEpHOCTH cymecTBoBaHus Ouocdeprl. OcoberHHocTn Omocdepbl Kak
ro0anbHOM  JKOocUCTeMBl.  J/luHamuueckoe  paBHOBecue B Owocdepe.
KpyroBopotsl BemecTB M OHOTCOXMMHYECKHME MHMKIBI (yriepona, a3oTa).
PutmuuHOCTS siBNIeHUI B Onocdepe.

3onankHOCTE OMOCchepbl. [lonsTie 0 Ouome. OCHOBHBIE OMOMBI CYIIW: TYHJpAa,
XBOWHBIE Jieca, CMEIIAaHHBbIE M IIMPOKOJMCTBCHHBIC Jieca, CTENH, CaBaHHBI,
MYCTBIHU, TPOIUYECKUE Jieca, BBICOKOTOPhs. Kiumar, pacTUTENbHBIH |
JKUBOTHBIN MHp OMOMOB CYIIIH.

Ctpykrypa u (pyHKIHS >KUBBIX CHUCTEM, OIEHKAa UX PECypCHOr0o MOTEHIHalIa U

ouochepHbIx QyHKIMIA

7.6

DKoJIOTHYeCKHe KPU3UCHl U UX NMPpUUMHBL. Bo3nelicTBue yenoBeka Ha Guochepy.
3arpsi3HeHue BO3AYLIHOW cpenbl. OXpaHa BO3qyXa. 3arpsA3HEHUE BOAHOW CPEIbI.
OxpaHna BOIHBIX pecypcoB. Pazpymenue nousel. OXpaHa IOYBEHHBIX PECYPCOB.
W3meneHune kimmMara.

AHTpPOIIOT€HHOE BO3/ICWCTBUE HAa PACTUTEIBHBIH M >KUBOTHBIM Mup. OxpaHa
pPacCTUTENBHOTO U KUBOTHOIO MHUpAa. OCHOBHBIE NMPHHLMIIBI OXPaHbl HPUPOJBI.
Kpacueie kuuru. Ocobo oxpansiembie mpupojanbie Tteppuropun (OOIIT).
borannyeckue caabl ¥ 300JI0TMYECKUE TTAPKH.

OCHOBHbIE TPHUHLHUIIBI YCTOMYMBOIO pa3BUTHUS YEJIOBEUECTBA U MPUPOAbL.
PanmonanbHoe  NpUpOJONOIB30BAaHME U COXpaHEHHE  OHOJIOrHYECKOIo

pazHooOpaszus 3emMin




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOIUYECKHUE MATEPHUAJIBI J1JIS YYUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






