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MOSACHUTEJBHASA 3AIINCKA

[Iporpamma mo y4ueOHOMY mipeamery "buonorus" (mamee - Owomorus) Ha
ypOBHE cpenHero oluiero oOpa3oBaHHs pa3padboTaHa Ha ocHOBe DenepanbHOTrO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 obpazoanuu B Poccuiickoit denepammmy,
dI'OC COO, Konmenuuu mnpernojaBaHus ydeOHoro mnpeamera «buosorus» u
OCHOBHBIX TOJIOKEHUH (enepanbHOi paboyeil mporpaMmbl BOCIIUTAHUS.

YuaeOuslii npeamer «buonorus» yray6nénnoro ypoBHs uszydenus (10-11
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB IMpeAMETHOM obnacTu «EcTtecTBeHHO-
HayuHble mpeameTb». CormacHo mnonoxenusMm DPIOC COO npoduiibHbIE
y4eOHbIE TPEIMEThI, U3ydyaeMble Ha YriIyOJEHHOM YPOBHE, SIBISIOTCA CIIOCOOOM
nuddepenupann  oOy4eHUsT Ha YpPOBHE CpeaHero oOiiero oOpa3oBaHus u
MPU3BAaHbl O0ECIEUUTh MPEEMCTBEHHOCTh MEXJTYy OCHOBHBIM OOIIKM, CPEAHUM
o01mMM, cpeHUM MpodheCcCHOHANTBHBIM U BBICIIUM O0Opa3oBaHueM. B To ke Bpems
KOKIBIM M3 JTHX Y4eOHBIX MPEAMETOB JOJDKEH OBITh OpPHUEHTHPOBAaH Ha
MPUOPUTETHOE PEIICHHE O00pPa30BaTEIbHBIX, BOCHUTATEIBHBIX M Pa3BUBAIOIIMX
3a/1a4, CBSI3aHHBIX C TpodopuUeHTaIUMeld O00ydYaroluXCcsi U CTUMYJIMPOBAHUEM
MHTEpeca K KOHKPETHOM 00JacTW HAy4YHOrO 3HAHUS, CBSI3aHHOTO C OHOJIOTHEH,
MEJIULIMHOM, KOJIOTUEHN, TICUXOJIOTUEN, CIIOPTOM HIIM BOCHHBIM JIEJIOM.

[Iporpamma no ydebnomy mpeamety "buonorus" naér npeacraBieHUE O
ead U 3ajadax u3ydeHusi ydyeOHoro mpeamera «buonorus» Ha yriyO0iaéHHOM
YpOBHE, omnpeaessieT o0si3aTesibHOe (MHBApUAHTHOE) MIPEAMETHOE COAep KaHue, ero
CTPYKTYpUpPOBAaHHME [0 pa3fenaM M TeMaMm, paclpeleleHue Mo Kiaccam,
PEKOMEHYEeT TMOCIEAOBATeIbHOCTh M3Y4YeHUs Y4YeOHOro marepuajia ¢ y4ETOM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH Y4eOHOro Tpollecca,
BO3pPACTHBIX OCOOEHHOCTe oOyuwaromuxcsi. B mnporpamme mno Ouosnoruu
peanu3oBaH MPUHIUIT TPEEMCTBEHHOCTH C M3y4YCHUEM OHOJIOTMM Ha YPOBHE
OCHOBHOTO  OO0miero oOpas3oBaHusi, Oyaromaps uYeMy MpOCMaTPUBACTCS
HAMpaBJICHHOCTh HA  TMOCJEAYIONIee pa3BUTHE  OHOJOTUYECKUX  3HAHUMH,
OpPUEHTUPOBAHHBIX Ha (OPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIUICHUS, TMPEJACTaBICHUN O 370pOBOM 00pasze >KU3HHU, Ha
BOCIIUTaHUE OEPEKHOrO0 OTHOIIEHUS K OKpyXKaroled mnpupoaHoit cpene. B
nmporpaMme Mo OMOJIOTMM TakKe IMOKa3aHbl BO3MOXKHOCTH YYEOHOro mpeaMera
«buonorusiy B peamuzanuu  TpedoBanuit DPIOC COO Kk MIAHUPYEMBIM
JUYHOCTHBIM, METANpEJIMETHBIM U TPEAMETHBIM pe3yJibTataM OOy4YeHHS U B
GbopMUPOBAaHUM OCHOBHBIX BHJIOB Yy4e€OHO-IO3HABATEJIbHOU JESATEIbHOCTH
OOy4JaromMXcsi MO OCBOCHHIO COJEPKaHUS OHOJOTHYECKOrOo 0Opa3oBaHUs Ha
YpOBHE cpeaHero o0miero oopa3oBaHus.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpeaHEero o0mero oopasoBaHUs
3aBepiiaeT OMOJIOTMYEeCKOe O00pa3oBaHME B IIKOJE MW OpPUEHTHUPOBAH Ha



pacimiMperre U yriayOieHue 3HaHMM OOyYaroIIMXCs O YKMBOM MPUPOJE, OCHOBAaX
MOJICKYJISIPHOM M KJIETOYHOW OMOJIOTHMH, SMOPUOJIOTUM U OWOJIOTUM Pa3BUTHA,
TE€HETUKH, CEIEKINN, OMOTEXHOJIOIMH, SBOTIOLUOHHOIO YUYEHUS U SKOJIOTUH.

N3yuyenue yudeOHoro mpeamera «buonorus» Ha YIrIIyOJIEHHOM YpOBHE
OPUEHTHUPOBAHO Ha MOATOTOBKY OOYYaIOIIMUXCSA K MOCIAEAYIOIMIEMY IOIYyYEHHUIO
Ouosiorn4eckoro  oOpa3oBaHUsT B  By3aX M OpraHM3alUsX  CpPEIHEro
npodeccuonansHoro oopa3zoBanusi. OCHOBY €ro COAEPKaHUS COCTaBISIET CUCTEMA
OMOJOTUYECKUX  3HAHUM, TOJIYYEHHBIX TPU HU3YYEHUH  OOYyYaIOIIUMHUCS
COOTBETCTBYIOIIUX CHUCTEMAaTHYECKUX pa3/ejoB OMOJIOTMM HAa YPOBHE OCHOBHOTO
obmiero obpazoBanusi, B 10—11 kiaccax 3TH 3HaHUA TNOJy4aroT pa3BuTue. Tak,
paclIMpeHbl U YIUIyOJeHbl OWOJOTrMYECKHME 3HAHUS O PACTEHUSX, >KUBOTHBIX,
rpubax, OakTepHsX, OpraHU3ME 4YEeJIOBEKa, OOIIMX 3aKOHOMEPHOCTSX JKU3HH,
JIOTIOJIHUTEIBHO BKIIFOUEHBI OMOJIOTUYECKUE CBEICHUS TPUKIIATHOTO U TOMCKOBOTO
XapaKkTepa, KOTOPbIE MOKHO HCIIOJIB30BaTh KAK OPUEHTHUPBI IS MOCIEAYIOIIETO
BbIOOpa mnpodeccuu. Bo3MmokHa Takxke HMHTErpanus OMOJIOTMYECKUX 3HAHUHA C
COOTBETCTBYIOIIMMH 3HAHUSMH, TMOJYYEHHBIMU OOYYAIOMIMMHCS MPU H3YYEHUU
(bU3UKH, XUMHUH, Teorpadui 1 MaTEMaTUKH.

CrpykTypa mnporpamMmbl 1o ydyeOHOMYy mnpeamery "buosorus" oTpaxaer
CUCTEMHO-YPOBHEBBIH U 3BOJIOLUOHHBIM MOAXOABI K HU3YYEHHIO OHOJIOTHUH.
CornacHoO UM, U3y4arOTCsl CBOKMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE JIJISl AKUBBIX
CUCTEM Pa3HOT0 YPOBHS OpTraHU3ALMH, BOJIOLMH OPraHUYEeCKOro Myupa Ha 3emiie,
COXpaHEHHUsi OMOJOrMYecKOro pasHooOpasus IuiaHeTtol. Tak, B 10 Kkiacce
U3y4aloTCsl OCHOBBI MOJIEKYJSIPHOM M KJIETOYHON OWOJIIOrMH, SMOpPHOJIOTUU U
OMOJIOTMM Pa3BUTHUS, TEHETHUKU M CEJIEKUUH, OMOTEXHOJOTUU M CHHTETHYECKON
OMOJIOTMHU, AKTyalIM3UPYIOTCS 3HAHMS OOy4yarolMUXcs MO OOTaHUKE, 300JI0THH,
aHatomuu, (usmonoruu uenoBeka. B 11 kiacce u3y4aroTcs SBOIIOLHUOHHOE
y4eHHE, OCHOBBI KOJIOTHH U yUYeHHue 0 Ouocdepe.

VYuebnsiii npeamer «buonorus» mpuszBaH  00eClEUUTh  OCBOCHUE
oOy4aronIMMHUCsE OMOJIOTUYECKUX TEOPUN U 3aKOHOB, UJI€W, TPUHIIMIIOB U MPABUJI,
JIeXKaIUX B OCHOBE COBPEMEHHOU €CTECTBEHHO-HAYYHOM KapTHUHBI MUPA, 3HAHUM O
CTPOEHUH, MHOT000pa3vM M OCOOCHHOCTSAX KJIETKHU, OpraHu3Ma, IOy,
OMOIIEHO3a, SKOCUCTEMBI, O BBIIAIOIIUXCS HAYYHBIX JOCTHUKEHHSIX, COBPEMEHHBIX
UCCJIEIOBAaHUSIX B OMOJIOTUH, IPUKIIATHBIX acleKTax OMOJOTrHYecKUX 3HaHWM. J{is
pa3BUTHS M TOJAJAEpKaHUS HHTepeca OOydaromuxcsd K OHOJIOTMH Hapsiay co
3HAYUTEIBHBIM 00BEMOM TEOPETUYECKOIO0 MaTepuala B COAEPKaHUM MPOTPaMMBbl
no OMOJIOTMH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHUEH CTAaHOBIEHUS W Pa3BUTHUS
TOM uiau MHOW oOjacTu OWOJIOTHH, BKIAJAOM OTEUECTBEHHBIX M 3apyOeKHBIX
YU€HBIX B PEIICHUE BAXKHEUITNX OMOJOTHUYECKUX U IKOJIOTUYECKUX MTPOOIIEM.



Lenb n3yuenus yueOHnoro npenmera «buonorus» Ha yriyOaEéHHOM yYpOBHE —
OBIAJICHHUE  OOYYalOUIUMHCS  3HAaHUAMH O  CTPYKTYpHO-(YHKIIMOHATHHON
OpraHM3allMd >KUBBIX CHCTEM PAa3HOTO paHra M MNPUOOpPETeHHE YMEHHM
UCIIOJIb30BaTh 3TH 3HaHUS B (JOPMUPOBAHMU HMHTEpECa K ONpeAesIEHHON 00sacTu
npo(eCCUOHATIBHON JESITENIbHOCTH, CBSI3aHHOW C OuoJjiorueil, wim K BbIOOpPY
y4eOHOT0 3aBEACHUS IS IPOIOJIKEHISI OMOJIOTUYECKOTO 00pa30BaHus.

JlocTikeHne 1enu u3ydeHus ydyeOHoro nmnpeamera «buosorus» Ha
yIi1yOlEHHOM YPOBHE 00€CTIEUMBACTCS PELICHUEM CIIEYIOIIMX 3aa4:

OCBOEHHUE O0YYAIOIIMMHUCA CUCTEMBI OMOJIOTMYECKUX 3HAHUM: 00 OCHOBHBIX
OMOJIOTMUYECKUX TEOPHSX, KOHLEMIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
npaBuiax, COCTABISIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KAPTUHY MHUPA; O
CTPOCHUHM, MHOTO00pa3ud U OCOOCHHOCTSAX OHOJIOTHYECKUX CHCTEM (KJIETKa,
OpraHu3M, MONyJsALus, BU, OMOreoneHos3, onochepa); 0 BbIIAIOIIUXCS OTKPBITHIX
Y COBPEMEHHBIX MCCIIE0BAaHUAX B OMOJIOTUY;

O3HAKOMJIEHUE OOy4YaloIMXCd C METOJAMH IIO3HAHMS JKUBOW MPHUPOIBL:
UCCJIEIOBATEIbCKUMU  METOJaMU  OMOJIOTUYECKHX HayK (MOJEKYJISIpHOW U
KJIETOYHOM OHMOJIOTUH, SMOPHOJIOTMM W OHOJOTUM pPa3BUTHUS, TE€HETUKH U
CEeJICKIIMM, OWOTEXHOJOTMM U CHHTETUYECKOW OWOJIOTMH, TaJCOHTOJIOTHUH,
HKOJIOTUM);  METOJlaMU  CaMOCTOSITEIBHOTO  IPOBEAEHUS  OMOJOTHYECKHX
UCCIEeNOBaHU B JjabopaTtopum M B npupoje (HaOmoaeHue, H3MEpEHUe,
HKCIIEPUMEHT, MOJIETMPOBAHUE);

OBJIaZIcHMEe OOYyYalOIUMUCS  YMEHHUSIMH: CaMOCTOSATEIbHO  HAXOJUTh,
aHaJIM3UPOBaTh W HCIIOJIB30BATh OMOJIOIMUYECKYI0 HH(QOPMAIMIO; IOJIb30BATHCS
OMOJIOTUYECKONH TEPMUHOJIOTHEH M CHUMBOJIMKOM; YCTAaHABIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHMOJIOTUM M  COLMAIBHO-3KOHOMUYECKUMH M  HKOJIOTHYECKUMU
npoOjeMaMu 4YeJOBEYECTBA; OLICHMBATh IMOCIEACTBUS CBOEH NEATENBHOCTU IO
OTHOILIIEHUIO K OKpY)Karolled NpUpOAHOM cpene, COOCTBEHHOMY 3/10POBBIO U
3I0POBBIO  OKPY)KAIOIIUX  JIIOJICH; OOOCHOBBIBAaTH W COOMIOJATH  MEPBI
npoPHIaKTUKKA MH(QEKIIMOHHBIX 3a00J€BaHUl, MPaBUIa MOBEACHUS B MPUPOJE U
oOecrieueHus: 6€30MacHOCTH COOCTBEHHOM KU3HENEATEIbHOCTH B YPE3BbIYANHBIX
CUTyallUsIX ~MPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBpEMEHHbBIEC HAyYHbIE OTKPHITUS B 00J1aCTH OHOJIOTHH;

pa3BUTHE Y O0YYaIOIIUXCS MHTEIJIEKTYabHBIX M TBOPUECKUX CIIOCOOHOCTEH
B IMpoIleCCEé 3HAKOMCTBA C BBIJAIOMIMMHUCS OTKPBITUSAMH M COBPEMEHHBIMU
UCCJIEIOBAHUSIMU B OHMOJIOTMM, PEIIAEMBIMU €10 MPOOJIeMaMH, METOJI0JOrHuel
OMOJIOTMYECKOTO UCCJIEI0BAHMS, IIPOBEICHHUS AKCIIEPUMEHTAIBLHBIX
UCCJIEIOBaHMM, pelieHus] OMOJIOTUYECKUX 3a/1ay, MOJACIUPOBAaHUS OMOIOTHUECKUX
00BEKTOB U MPOIIECCOB;



BOCITUTAHUE y 00YYaIOMUXCs IIEHHOCTHOTO OTHOIIECHUS K JKUBOU MPUPOJE B
IIEJIOM M K OTJICTBHBIM €€ 00BbEKTaM U SIBJICHUSM; (OPMHUPOBAHUE IKOJIOTUUECKOH,
TEHETUYECKOM TPaMOTHOCTH, OOIIEH KyJIbTyphbl TIOBEIACHUS B MPHUPOJE;
MHTErPallii €CTECTBEHHO-HAYYHbIX 3HAHUN;

npuoOpeTeHrne  OOy4YaloIIMMHUCS  KOMIIETEHTHOCTH B pallMOHAJIBLHOM
IPUPOAOIOIb30BaHUN (COOJIOICHNE TpaBWi IOBEIEHUA B MPUPOIE, OXPAHBI
BUJIOB, DKOCUCTEM, Onocheprl), COXpaHEHUU COOCTBEHHOTO 3JI0POBBS U 3/I0OPOBbSI
OKpYXXaloIUX  Jrojied  (coOmromeHuss Mep nporiakTuku — 3a00JieBaHUH,
oOecrieueHne 0€30MacHOCTH >KU3HENEITENIbHOCTH B YPE3BbIUAMHBIX CHUTYaLUSIX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  MCIOJb30BaHUS
OMOJOTMYECKUX 3HAHUI U YMEHUH B TOBCEAHEBHOM KU3HU;

CO3JaHWe€  YCIOBMM Uil  OCO3HAHHOTO  BbIOOpa  00yYarolMMUCH
WHIUBU Ty aJIbHON o0OpazoBarenbHON TPaeKTOPUH, CHOCOOCTBYIOLIEH
nocJIeyIoeMy Tpo(ecCHOHaTbHOMY CaMOOTPEEICHUIO, B COOTBETCTBUHM C
WHIUBUTyAIbHBIMUA HHTEPECAMH U IIOTPEOHOCTSAMHU PETHOHA.

OO0111ee YMCI0 YacoB, OTBEICHHBIX Ha M3y4YEeHHE OHMOJIOTMU Ha YIIIyOJIEeHHOM
YPOBHE CpeaHero o01mero oopa3oanus, cocrabiser 204 gaca: B 10 xmacce — 102
yaca (3 4aca B Heneno), B 11 kiacce — 102 yaca (3 yaca B He/ielo).

OT60p opraHu3arMoOHHBIX (HOPM, METOJOB U CPEJICTB OOyUYCHHS OHOJIOTHU
OCYIIECTBIISETCSA ¢ YIETOM CHErU(pUKU €ro COJAep KaHWs W HaIMpaBJICHHOCTH Ha
NpOAODKeHHE OWOJIOTMYECKOTO 00pa3oBaHUsl B OpraHU3alUsAX CpPEIHETO
po¢eCCHOHAIBHOTO M BBICIIIETO 00pa30BaHMUs.

O0s13aTeIBbHBIM YCIIOBUEM MPU O0YYCHUH OMOJIOTHH Ha YIITyOJEHHOM YPOBHE
SBJIIETCSI TIPOBENICHUE JTA0OPATOPHBIX M TpakTU4Yeckux padot. Takxke ydactue
OOyYaroIMXcs B BBIMTOJTHCHUH TMPOSKTHBIX M YYEOHO-HCCIIEIOBATEIBLCKUX PaldoT,
TEMaTHKa KOTOPBIX OMPEICIASTCS yYHUTEJIeM Ha OCHOBE  HMCOIIMXCS
MaTepHaTbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOHBIX YCIOBUM.



COAEPXKXAHUE OBYUEHUA
10 KITACC

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

Tema 1. buosiorusi kKak Hayka

CoBpemeHHas OUOJIOTHUSI — KOMITJIEKCHas: Hayka. KpaTkas ucTopus pa3BUTHS
Ouosiornu.  buojmornueckue HayKM U U3y4yaeMble UMM IPOOJIEMBI.
OyHIaMEHTAIbHbIC, TPUKIAJHBIE KM TMOUCKOBBIE HAyYHBIC HCCIECIOBAaHUS B
OMOJIOTHH.

3HadeHune OWoJoruu B (POPMUPOBAHUHU COBPEMEHHOM €CTeCTBEHHO-HAYYHOU
kaptuabl mupa. [Ipodeccun, cBszanHbie ¢ Ouonoruei. 3HaueHHE OMOJIOTUU B
MIPAKTUYECKON JEATCIIBHOCTA 4YEJOBEKA: MEIULHMHE, CEIbCKOM XO3SMCTBE,
MPOMBIIIJIEHHOCTH, OXPAaHE MPUPOJIBI.

JlemoHcTpanuu

[Toptpetsl: Apuctorens, Teodpacrt, K. Jlunneit, XK. b. Jlamapk, Y. JlapsuH,
VY. I'apseui, I'. Menaens, B. U. Bepuaackuii, U. I1. [TaBnos, . 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecorckuit, JIx. Yorcon, ®@. Kpuk, /. K. benses.

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

Tema 2. 7KuBble cucTeMbI U UX U3YyY€HHUE

JKuBble cucTteMbl Kak mpeaMer u3ydeHust Ouonoruu. CBONCTBA >KUBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHWCKPETHOCTh U IEJIOCTHOCTb,
CIOXHOCTb M YIOPSAIOYEHHOCTb CTPYKTYpPBI, OTKPBITOCTb, CaMOOpPTraHU3aLus,
CaMOBOCITPOM3BEICHUE, PA3IPAKUMOCTb, U3MEHYNBOCTD, POCT U Pa3BUTHE.

YpoBHU OpraHu3aldd KUBBIX CHUCTEM: MOJICKYJISIPHBINA, KJICTOYHBIMH,
TKaHEBBIH, OPTaHU3MEHHBIMH, MOMYJISILIMOHHO-BU0BOM, AKOCUCTEMHBIN
(Ouoreouenotuveckuit), oOunochepupiii. Ilpoueccel, npoucxonsduue B KUBBIX
cuctemax. OCHOBHbIE TpPH3HAKH >XHUBOTO. JKW3HB Kak (opma CyIIeCTBOBAHUS
Marepun. Hayku, n3yyaroiire >kMBbl€ CUCTEMBI HA Pa3HBIX YPOBHIX OpraHU3ALNU.

N3yueHne XKuUBBIX cucTeM. Meroasl Ouosiorudeckord Hayku. HaGmronmeHwue,
M3MEpPEHME, SKCIIEPUMEHT, CUCTEMATU3alvs, MeTaaHanus3. [loHaTue o 3aBUCUMON U
He3aBUCUMOM TiepeMeHHOU. [IlnanupoBanume skcnepumenta. IlocranHoBka u
npoBepka rumnote3. HyneBas rumote3a. [lorsTie BRIOOPKH M €€ JOCTOBEPHOCTD.
Pa3bpoc B Ouonormueckux gaHHbIX. OIlEHKa JOCTOBEPHOCTH TMOJYYEHHBIX
pe3ynbTaTtoB. [IpuumHBI HCKaXX€HUS Ppe3yJIbTATOB JSKcrnepuMeHTa. lloHartue
CTaTUCTUYECKOTO TECTA.

JlemoHcTpanuu



Tabmumpt u cxembl: «OCHOBHBIE TPU3HAKU >KU3HWY», «buonorunueckue
cucteMbl», «CBOHCTBa KUBOM MaTepum», «YPOBHU OpraHU3alUUd KUBOUI
npupoas», «CTpoeHHe MKUBOTHOM KIETKH», «TKaHM KUBOTHBIX», «CHCTEMBI
OpraHOB YeJIOBEUECKOro opraHusma», «buoreonenos», «buocdepan, «Metoabl
W3YUYEHHUS )KUBOU ITPUPOJIBI».

O6opynoBanue:  ynabopaTopHoe  OOOpydOBaHHME  JJisi  MOPOBEACHUS
HaOII0/ICHU, U3MEPEHUH, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30oBaHWE pPa3IUYHBIX METONOB TpH
W3YUYEHUH JKUBBIX CHCTEM.

Tema 3. BuoJsiorust KJIeTKH

Knetka — CTpyKTypHO-QYHKIMOHAJIbHAs e€AMHUIA KuBoro. Kcropus
OTKpbITUs KiIeTKH. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. [LIBanH,
M. Ilneiinen, P. BupxoB). OCHOBHBIE IOJOXKEHHUS COBPEMEHHON KJICTOUYHOM
TEOPUHU.

MeTtoasl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTMU:  MHKPOCKOIIHUS,
xpoMarorpadus, 31eKTpodopes, METoI MEYEHBIX aTOMOB, AU(epeHInaIbHOEe
HEHTPU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIIETOK. HM3yuenue ¢urcuposannvix
Ka1emox. DIEKTpOHHass MUKpockonus. Kongokanvnas muxpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JleMoHCTpanumn

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

Tabmuubl u cxembl: «CBETOBON MHKPOCKOID, «DIEKTPOHHBIM MUKPOCKOID»,
«HcTopus pa3BUTUSA METOJO0B MUKPOCKOIIUIY.

OOopyioBaHHE: CBETOBOM MMKPOCKOI, MHKpPOIpEnaparbl pPacTUTENbHbIX,
YKUBOTHBIX U OaKTEpUAIbHBIX KIJIETOK.

IIpakTuyeckass padora «M3yueHne METONOB KJIETOYHON OUOIOTHU
(xpomartorpadusi, saexrpodopes, auddepeHmaTbHoe EHTPUGYTUpOBAHUE,
ITLIP)».

Tema 4. Xumuueckasi Oprann3anms KJICTKH

XUMHYECKUN COCTaB KJIETKA. Makpo-, MUKpPO- U YJIbTPAMHUKPOIJIEMEHTHI.
Bozma um e€ ponb Kak pacTBOPHUTENA, pEeareHTra, yd4acTUe B CTPYKTypPUPOBaHUU
KJIETKH, TEIUIOperyysiunu. MuHepaabHble BEIIeCTBa KJIETKH, MX OMOJIOTHYecKas
poJb. Posib KAaTHOHOB M aHMOHOB B KJIETKE.

Opranuyeckne BelIECTBA KIETKUA. buosiormyeckue mnonumepsl. benku.
AMUHOKHUCIOTHBIA cocTaB 0enkoB. CTpyKTyphl OenkoBoi Mosiekydibl. [lepBuunas
CTpyKTypa Oenka, HenTuaHas CBs3b. BTopuuHas, TpeTHuHas, YeTBEpTUYHAS
cTpykTyphl. [lenatypamus. CpoiictBa OenkoB. Kiaccudpukauus Oenkos.
buonoruueckue GpyHkunu 6enkoB. [Ipuonsi.



VYraeBoasl. MoHOCaxapu/bl, AUCaXapuibl, OJIMTOCAXAPUIbI U MTOTUCAXaPUIbI.
OOmuit  mnaH cTpoeHus ©  (UBMKO-XMMHUYECKHE CBOWCTBA  YIJIEBOJOB.
buonornueckue GyHKIIUU YTIIEBOOB.

Jlununpr. M'mapodunbHO-THAPOGOOHBIE CBOMCcTBa. Kitaccubukaiys TUIuI0B.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, cTepouibl. buomornueckue QyHKIUU
aunuoB. OOmMe cBOKWCTBa OMOIOTHYECKIX MEMOpPaH — TEKY4YeCTh, CIIOCOOHOCTH K
CaMO3aMbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hyxnennosesie kucnotsl. JJHK um PHK. CrpoeHne HyKIEHHOBBIX KHCIIOT.
Hyxneorunpl. Ilpunnun kommiementapuoctu. IlpaBuno Yapradda. Ctpykrypa
JAHK — nBoiinast cnupans. MecroHaxoxaeHue u ouonorndeckue Gpynkuun JIHK.
Bunel PHK. ®yukunu PHK B kitetke.

Crpoenune monekynel AT®. Makpospruueckue cBsizsu B Moliekyne ATO.
buonornyeckue pynkunu AT®. BoccTaHOBIEHHBIE IEPEHOCYNKU, UX (DYHKIIH B
kietke. Jlpyeue uyxneozuompugocgpamor (HT®). CexenupoBanue JIHK.
Memoowvl cenomuxu, mpancKpunmomMuKu, npomeoMuKu.

CrpykrypHas Ouojorusi: OMOXUMHUYECKHE U OMO(pU3NYECKUE HCCIIEA0BaHUS
COCTaBa U MPOCTPAHCTBEHHOW CTPYKTYphl OuOMOJEKyd. Moodenuposarnue
CMPYKMypsl U QYHKYUl OUOMONEKVI U UX KOMNIeKco8. KomnvromepHulil ousaiin u
OpeanuyecKull cunme3s OUOMOJEKYN U UX HENPUPOOHBIX AHANO208.

JleMoHCTpanumn

[Toptpetsr: JI. [Tomunr, [Jx. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankius,
®. Conrep, C. [Ipy3unep.

Hunarpammer:  «PacnpeneneHne XMMUYECKHX 3JEMEHTOB B HEXUBOWU
npupoe», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOIEY.

Tabnuiel u cxembl: «lleproguueckass TabMWIa XUMUYECKUX DJIEMEHTOBY,
«CTpoeHue MoOJIeKyJbl BOJbI», «BemiectBa B coctaBe opraHuzmoBy, «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€lIKOBOM MOJIeKYybl», «CTpoeHHEe MOJIEKYI
yrieBooBy», «CTpoeHne MoJIeKyn JUnuaoBy, «HyKIEeMHOBbIE KHUCIOTBI»,
«Ctpoenue Monekyasl ATO».

OO6opynoBaHue: XUMUYECKasl MOCYAa U 000PYI0BaHKE.

JlaGopaTopHasi padora «O0HapykeHHE OCJIIKOB C TTOMOIIbIO Ka4eCTBEHHBIX
peaKIii».

JlabopaTtopnass  pabora  «lccienoBaHue — HYKJIEHMHOBBIX  KHCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3IUYHBIX OPTAaHU3MOBY.

Tema 5. CTpoenue u GQyHKINH KJIETKH

Tumnbl KIETOK: JyKapuoTHYecKas U Tmpokapuotuyeckas. CTpyKTypHO-
GbyHKIIMOHATBHBIE 00pa30BaHUS KIETKH.



CtpoeHne mpoKapuoTHIeCKOM KIeTKu. KineTouHas creHka OakTepuii U apXxei.
Oco0OeHHOCTH CTpOEHUs TeTepoTpOoPHON U aBTOTPOPHON MPOKAPHOTUUECKHUX
KJIETOK. MeCTO U poJib IPOKapHOT B OMOLIEHO3aX.

Crpoenue U (GYHKIMOHUPOBAHUE AYKapUOTUUYECKOU KJICTKH.
[lnazmatuueckass wmemOpana (masmanemma). CTpykTypa —IJIa3MaTHYeCKOU
MeMOpanbl. TpaHcIOpT BEWIECTB Yepe3 IIa3MaTUYECKy0 MEMOpaHy: NacCHUBHBIN
(muddy3us, obneru€énnas auddys3us), aKTUBHBIM (NEPBUYHBIA W BTOPUYHBIHI
aKTUBHBIK TpaHcropT). IlomymponunaeMocth MeMOpanbl. PabGoTta HaTpuid-
KaJIMEBOI'0 Hacoca. DHJOLMTO3: MUHOLMTO3, (harormuTo3. Dk3omuTo3. Kierounas
creHka. CTpykTypa U QyHKIMH KIETOYHON CTEHKU PACTEHHM, TprOOB.

Hurtomna3ma. [luto3one. Llutockener. [IBmxenne nuroriazMbl. OpraHouasl
kieTkdn. OnHoMeMOpaHHbIE OpraHoubl KIETKU: JHAOIUIa3MaTHYecKas CeTh
(OIIC), anmapar I'onpmxu, JTU30COMBI, UX CTPOCHHE U (PYHKIHMH. B3anuMocBs3b
OJJHOMEMOpaHHBIX OPraHOUAOB KiIEeTKH. CTpOeHHE TpaHyJspHOrO PETUKYIyMa.
Mexanusm nanpaenenus 6eakos 6 IIIC. CuHTe3 pacTBOpuUMbIX OenkoB. CHHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuil  (arpaHyisipHbIA)  SHAOIUIA3MATHYECKUI
petukynyM. CekperopHas QyHkuus anmnapata ['onbmxu. Moougurkayus 6enxos 6
annapame [onvoxcu. Copmuposka 6enxkos 6 annapame [onvoxcu. Tpancmopt
BEILECTB B KJIETKE. Bakyosn pacTuTenbHbIX KiIeToK. Knetounslii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpPraHOMJBI  KIJIETKM:  MHUTOXOHJPHH,  IUIACTHJBIL.
IIpoucxoorcoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenue U (QyHKIIMM MUTOXOHApWUN u Tuiactui. llepBudnsle,
BTOPUYHBIE U CIIOXKHBIE  IJIACTUABl  (OTOCHUHTE3UPYIOUIUX  IYKApPHUOT.
XJI0pOILIACThI, XPOMOIIACTHI, JIEUKOIUIACTHI BBICIIMX PACTEHUMN.

HememOpanHnbie opraHonabl kiaeTku CTpoeHue U (PyHKIIMM HEMEMOpPaHHBIX
OpraHoOUJI0B KJIETKH. Pubocompl. Ilpomescymounvie Gunamenmeol.
MuxkpodunamenTsl. Axkmunosvie Muxkpoguiamenmol. MBbIlIEUHbIE  KIIETKH.
Axmunogvle KOMNOHenmbl Hemblueunblx Kiemok. MukpotpyOouku. Knetouynslit
ueHtp. CrpoeHne U JBUKEHUE KIYTUKOB W pecHUYEK. MUKpOTpyOOUKH
uuToruiasmel. LlenTpuons. benku, accoyuuposanuvie ¢ Mukpoguiamenmamu u
muxpompybouxamu. Momopnvle benxu.

Anpo. OGosnouka siipa, XpOMaTHH, KapHoILia3Ma, SAPBIILIKH, UX CTPOCHHUE U
byakuuu. SnepHpiii O0enkoBbI MaTpukc. IIpocTpaHCTBEHHOE pPaCHOIOKECHHE
XpOMOCOM B HWHTeppa3HOM sifipe. JIdyxpomamuu u cemepoxpomamur. benku
XpoMaTUHA — THUCTOHBI. /{uHamuka s0epHou 00010uKku 6 mumose. Aoephbiil
Mpaucnopm.

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

JdeMoHCcTpauu



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

Tabmuubr u cxembl: «CTpoeHHE DJYKapUOTHUECKOW KIETKN», «CTpoeHue
JKUBOTHOM  KJeTKW», «CTpoeHHe  pacTUTENbHOM  KieTku», «CtpoeHue
MUTOXOHAPUNY, «A1po», «CTpoeHHEe MPOKAPUOTUYECKOMN KIETKI.

OO6opyioBaHUE: CBETOBOM MHMKPOCKOI, MHKpPOIpEnapaTbl pacTUTENbHbIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTepUaIbHbIX KIETOK.

Jlabopatopuass padora «l3yueHue CTpPOEHHSI KIETOK pa3IMYHBIX
OpTaHU3MOB.

IIpakTHueckasi padora «l3yueHue CBOMCTB KJIETOUHOH MEMOpaHbBD».

JlabopaTtopnasi padora «lccnegoBaHue IJIa3MOJIM3a W JAEIUIA3MOJU3a B
PACTUTENBHBIX KJIETKAX).

IIpakTuuyeckass paGora  «l3ydeHue  JBWKEHHUS  LUTOIUIa3Mbl B
PACTUTENIbHBIX KIETKAX).

Tema 6. O0OMeH BelecTB M NpeBpalleHNe JHEPTHH B KJIETKe

ACCUMUIISALINS U JTUCCUMIIISIITUS — JIBE€ CTOPOHBI MeTaboau3ma. Tumnbsl ooOMeHa
BEILIECTB: aBTOTPO(HBIN M reTepoTpodHBIM. YyacTue KUCIOpoJa B OOMEHHBIX
npoleccax. OJHEpreTudeckoe oOecnedeHue KiIeTku: mnpespamieHue ATO B
OoOMeHHBIX Tpolieccax. DepMEHTATUBHBIN XapakTep peakiuid KJIETOYHOTrO
Merabonu3ma. DepMeHThl, WX CTPOCHHE, CBOWCTBA W MEXAHU3M JCHCTBUSL.
Kodepmentsl. Otinuusi pepMeHTOB OT HEOPraHMYECKUX KaTain3aTtopoB. bemku-
aKTUBATOPhl M OEIKU-UHTHOUTOPHI. 3aBUCUMOCTb CKOPOCTH (DepMEHTATUBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OPraHUYECKUMX BEIIECTB B KIETKe. DOTOCHHTES.
Anoxcueennviti U okcuceHHwll omocunmes y baxkmepuii. Ceemocobuparowjue
nuUSMeHmovl U NUSMEHMbl PeakyuoHHo2o yeumpa. Ponb XJIOpOImIacToB B Mpouecce
dotocunTe3a. CBeToBas u TeMHOBas ¢asbl. Pomoodvixanue, Cs., Cq. u CAM-munor
gdomocunmesa. IlponyktuBHOCTh (hoTOCHHTE3a. BrusHue pa3nuuHbx (HakTOpoB
Ha CKOpOCTh (poTocHHTEe3a. 3HaueHHe (POTOCUHTE3A.

XEeMOCHUHTE3. PasnooOpasue OpPraHU3MOB-XEMOCHHTETUKOB!
HUTPUPULUPYIOIIHE OaKTepuu, >Kene300aKTepuu, cepoOaKTepuH, BOAOPOIHbIE
OakTepuu. 3HaYCHUE XEMOCHUHTE3A.

AHa’poOHbIe opranu3Mbl. Buasl Opoxenus. I[IpoaykTel OpokeHHS U UX
WCIIOJIb30BAHUE YEJIIOBEKOM. AHA’pOOHbIE MUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH U BO30OYAUTEIN OOJIC3HEH.

AspoOHbIe OpTraHU3MBI. Oransl JHEPreTUYECKOIO oOMeHa.
[ToaroroBHUTENBHBIN 3TaM. [ THKOIN3 — OECKUCIOPOIHOE PACIICIUICHHUE TIIFOKO3HI.

buonornueckoe OKHCIEHUE, WA KIETOYHOE JIbIXaHUE. POb MUTOXOHAPUY B
mpoiieccax ouonoruyeckoro okucienus. [{uknmnueckue peakmuu. OKUCTUTENHHOE
dbochopunupoBanue. Ouepeus memoOpanuo2o epaduenma npomonos. Cunmes



AT®D: paboma npomonuou ATD-cunmaszwi. IlpeumyinecTBa a’poOHOTO IMyTH
oOMEHa BeIecTB nepes aHadpOoOHBIM. DPPEKTHBHOCTh SHEPTETHUESCKOTO OOMEHa.

JleMoHCTpanun

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

Tabmuibr u cxeMbl: «DOTOCHHTE3Y», « JHEPreTHUECKUl 0OMen», «brocunTes
oenka», «CtpoeHune pepMeHTa», « XeMOCUHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYIOBAaHME JII MPUTOTOBIICHUS
MOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENAapaToB.

JlaGopaTropnass padora «l3ydeHue  KAaTaIUTUYECKOW  aKTUBHOCTH
(dbepMeHTOB (Ha MpUMEpPE aMuUjIa3bl WU KaTajla3bl)y.

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

Jlabopatopuass paGora «CpaBHeHue mporeccoB  GOTOCHHTE3a U
XEMOCHUHTE3a».

JlabGopaTopHnasi padora «CpaBHEeHHUE MPOIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HacsiencrBeHHass uHGoOpMalLus U peajiu3anus eé B KiIeTKe

Peakunn mMarpuyHoro cuHre3a. [IpuHUIKI KOMIUIEMEHTAPHOCTH B PEAKLIHSIX
MaTpUYHOTO CUHTe3a. Peanuzanus HacneAacTBeHHON uHpopManmu. ['eHeTnueckuit
KOJH, €ro cBoucrBa. TpaHckpunuusa — wmartpuunbeli cuHTe3 PHK. IlpuHnmmsr
TPAHCKPUMIUU: KOMIUIEMEHTAPHOCTh, AHTUIMAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckoui kiemke. Hexooupyrowue PHK.

Tpancnsuus u e€ stanbl. Yuactue TpancnoptHbix PHK B 6nocunTtese Genka.
VYcnousi 6uocunte3a Oenka. KomupoBanwe amuHOkucioT. Pomb pubocom B
onocuHTe3e Oenka.

Cogpemennvie npedcmasieHuss o cmpoenuu 2enog. OpraHuzanus reHoma y
MPOKApUOT U IYKApHUOT. Peryisiius akTMBHOCTM T€HOB y IpokapuoT. ['mmotesa
onepoHa (®. Kakob, XK. MaHo). MonexynapHvie mexanuzmvl IKCNpeccuu 2eHo8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsuus 0OMEHHBIX
npoiieccoB B kieTke. KieTounslit romeocTas.

Bupychl — HekeTouHble (OPMBI KU3HU U O0IUTaTHBIC Mapa3suThl. CTpoeHue
MPOCTBHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruoharoB. JKu3HeHHbIU YUK
JHK-cooepocawux eupycos, PHK-codepocawux eupycos, o6axmepuoghazos.
Obpamuas mpanckpunyus, peeepmasd, UHmezpasda.

BupycHbie 3a0oneBaHusi yenoBeka, >kMBOTHbIX, pacTteHuid. CIIN], COVID-
19, conmanbHbIe 1 MEIUIIMHCKUE TTPOOIIEMBI.

Buoungopmamuxa: unmeepayus u anamuz boavuux maccusos («bigdata»)
CMpYKmMypHulX buonocudeckux oannwlx. Hanomexnonoeuu 6 ouonozuu u meouyuHe.
Ilpoepammupyemvie pynkyuu 6eakos. Cnocodwt 00cmasKu 1eKapcms.



JleMoHCTpanun

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

Tabmuubr u cxembl: «brocunTes O6enkay, «['eHeTHdeckuit Kom», «BUpyCh»,
«baktepuodarm.

IIpakTnueckas padora «Co3naHue MOAEIH BUPYCAY.

Tema 8. ZKu3HeHHbIN HUKJI KJICTKHU

Knerounsi 1mukn, ero mnepuoasl u perymauus. WMutepdaza u MUTO3.
Oco0OeHHOCTH TpolieccoB, MpoTekalIux B uHTepdaze. [loaroroBka KIETKH K
nenenuro.  [IpecunTteTndyeckuii  (MMOCTMUTOTUYECKHUI),  CHHTETHYECKHH U
MOCTCUHTETHYECKHUH (MPEMUTOTHYECKUI ) epUuobl UHTEpGa3bl.

Martpuunbii cunare3s JAHK — perumkanwms. [Ipunnuner penmkanun IHK:
KOMIUIEMEHTAPHOCTh,  ITOJIYKOHCEPBATUBHBIM  CHUHTE3, AHTUNAPAIUICIBHOCTb.
Mexanusm permkanuu JIHK. Xpomocombl. CtpoeHue xpomocoM. Tenomepsl u

TeroMepaza. XPOMOCOMHBIM HaOOp KIETKM — KapuOTHUIL. JIUTJIOWIHBIA W
rariouaHbll  HaOOpel  XpomocoM. ['oMonormusnsle xpoMocombl. [lonoBeie
XPOMOCOMBI.

[enenne xmetkn — wmutTo3. CTaguy MHUTO3a MU MPOUCXOIAIINE B HUX

nporeccel. Tunbl MuTo3a. KapnoknHes u muTokuHe3. buonorudeckoe 3HadeHUE
MHUTO3A.

Perynsnmst MuTOTHYECKOTO MHKIA KIETKH. [IporpamMMmmpyemasi KJIeTOYHas
rudesb — arnomnTo3.

Kierounoe smpo, XpoMocoMmbl, (yHKIIMOHAJIbHAs TCHOMHKA. MexaHuzmol
npoaughepayuu, oughgpepenyuposku, cmaperus u eubenu kKiemok. «lLlugposas
KiemKkay» — ououngopmamuyeckue mooenu GyHKYUOHUPOBAHUSL KIIeMKU.

JleMoHCTpauumn

Tabnuupl 1 cxeMbl: <«OKW3HEHHBIM UK KIETKW», «Mwutoszy», «CTpoeHue
xpomocom», «Permukanus JJHK.

O6opynoBaHHE: CBETOBOM MHUKPOCKOTI, MUKpOIIperapaThl: « MHUTO3 B KJIETKaX
KOpelIKa JIyKay.

JlaGoparopnass  padora  «l/3ydeHue  XpoMOCOM  Ha  TOTOBBIX
MHUKpOIIpenaparax.

JlaGopaTopHasi padoTta «HaGmoneHre MuTO3a B KJIETKAaX KOHUMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKpPOIpenaparax)y.

Tema 9. Crpoenue u GyHKIMH OPraHM3MOB

buonoruueckoe pazHooOpasue OpraHU3MOB. OnHOKIJIETOYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJICTOUHBIC OPTraHU3MBI.

OcoOEHHOCTH  CTPOGHHUS U IKU3HENEATCIBHOCTH  OJTHOKJIETOYHBIX
opranu3MoB. bakTtepum, apxew, OJHOKJICTOUHBIE T'PHOBI, OJHOKJICTOYHBIC
BOJIOPOCIH, ApyTrue MpoTUCThl. KoJIOHUAIbHBIE OPTaHU3MBI.



B3anMoCBs3p 4YacTe€ MHOTOKJIETOYHOIO OpraHu3Ma. TKaHW, OprasHbl H
cucTeMbl opranoB. Opranusm Kak eiuHoe uenoe. I'omeocras.

Tkanu pacreHunid. TuIbl pacTUTENBHBIX TKaHEW: oOpa3oBaTelbHad,
MOKPOBHAs, MPOBOJSAIIAs, OCHOBHas, MexaHuyeckas. OCOOEHHOCTH CTpOEHUS,
GyHKUMNA U PacofIOKEHUs TKaHEH B OpraHax pacTeHUH.

TkaHU JKMBOTHBIX M YE€JIOBEKAa. THIBI )KUBOTHBIX TKaHEW: DIUTEIWAJIbHAS,
COCMHUTENbHAs, MbllIeyHas, HepBHas. OCOOEHHOCTHM CTpPOeHHUs, (PyHKUMNA H
pAacIoJIOKEHUSI TKAHEN B OpraHax )KUBOTHBIX U YEJIOBEKaA.

Opransl. BereratuBHble M TI'€HEpaTUBHBIE OpraHbl pacTeHuid. OprasHbl u
CHUCTEMBI OPIraHOB KUBOTHBIX U uesioBeKa. OyHKIMU OPraHOB U CUCTEM OpPraHOB.

Onopa tena opranu3moB. Kapkac pactenui. CKeneTbl OJHOKJIECTOYHBIX WU
MHOTOKJIETOYHBIX JKMBOTHBIX. HapykHbli M BHYyTpeHHHH ckeneT. CTpoeHHE u
THUIIBI COEJUHEHUS] KOCTEN.

JIBrokeHue  OpraHusMoB.  JIBHKEHUME  OJHOKJIETOYHBIX  OPraHU3MOB:
amME0OHTHOE, KTYTUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PaCTEHHI:
TPONU3MBl M HACTHM. JIBM)KEHHE MHOIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MbllIeyHas cucreMa. Peduiekc. CkeneTHble MBIIIIBI U UX padoTa.

Iluranne opranusmoB. lloryomeHue BOABI, YIVIEKHCIOIO rasa W
MUHEPAJIBHBIX BEIIECTB pacTeHUsAMH. lIuTaHue XKUBOTHBIX. BHyTpumosiocTHOE U
BHYTPUKIIETOYHOE NUIIEBapeHue. lIuTaHne NMO3BOHOYHBIX XWUBOTHBIX. OTHENBI
MUIIEBAPUTENBHOrO TpakTa. IllnmeBapurenbHble kenesbl. [InmeBaputenbHas
CHUCTEMA YEJIOBEKaA.

Jpixanue opranu3moB. [[pixanue pactenuil. Jprxanue >kuBoTHbIX. duddy3us
ra3oB 4epe3 MOBEPXHOCTh KiIeTKU. KoxkHoe apixanue. JlpIXxaTeinbHasi IOBEPXHOCTb.
KabepHoe u nérouHoe apixaHue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCIOKHEHUE CTPOEHUS JIETKMX TO3BOHOYHBIX JKHBOTHBIX.
JlpixarenbHas cucTeMa dYeloBeKa. MeXaHW3M BEHTWIALMM JETKUX Yy ITUL] U
MIIeKoNUTaomuX. Perymsmus npixanus. JpixarenbHble 00bEMBI.

TpaHcnopT BEIIECTB Y OpPraHu3MoOB. TpPaHCHOPTHBIE CHUCTEMBI PACTECHHI.
TpancropT BemecTB y KUBOTHbIX. KpoBeHOCHas cucrema M €€ OpraHsbl.
KpoBeHocHasi cucTteMa IIO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepaue,
KPOBEHOCHBIE COCyIbl M KpoBb. Kpyru KpoBooOpalleHus. DBOJIOLUOHHbBIE
YCIIOKHEHHUSI CTPOEHUSI KPOBEHOCHOM CUCTEMbI MMO3BOHOYHBIX >KMBOTHBIX. Paborta
ceplla v €€ peryJisius.

Beigenenue y opranu3mMoB. Beimenenue y pacteHuid. Beigenenue y
XKUBOTHBIX. CoKpaTturenbHble Bakyonau. Opranel BblaeneHus. PuibTpanus,
CeKpelrsi U 00paTHOE BcachblBaHHE KaK MEXaHM3Mbl pabOThl OPraHOB BbBIACIICHUSI.
CBs13b MMOJIOCTH T€JIa C KPOBEHOCHOM U BBIACIUTENBHON cucTeMaMu. Beijenenue y



MO3BOHOYHBIX >KMBOTHBIX M yenoBeka. [louku. CtpoeHne u (QpyHKIMOHUPOBAHUE
Heppona. OOpa3zoBaHHe MOYH Y UEIOBEKa.

3ammTa y OpPraHu3MOB. 3allldTa y OJIHOKJIETOYHBIX OpraHu3mMoB. CHOpsI
OakTepuil M UUCTHI MNPOCTEHINMX. 3aluTa Yy MHOTOKJIETOYHBIX pPACTEHUH.
Kyrtukyna. CpeacTsa macCUBHON M XUMUYECKOU 3a1UThl. OUTOHIUIBI.

3ammTa 'y MHOTOKJIETOUYHBIX >KUBOTHBIX. [IOKpOBBI M HUX MPOU3BOAHBIC.
3ammTa opranu3Ma ot Oojne3Hed. UMmyHHas cucteMa uenoBeka. KiietouHblil u
I'YMOpaJbHBIH UMMYHHUTET. BpOXIEHHBIM W TPUOOPETEHHBIM crierupuIecKuii
UMMyHUTET. Teopust KIOHaIbHO-celeKkTuBHOro ummyHnutera (I1. Dpnux, @. M.
bepuer, C. Tonerasa). BocnanuTtenbHble OTBETHI OPraHu3MoB. Posib BpOKIEHHOTO
UMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUN.

PazgpaxxumocTte uM  perymsiqus 'y OpraHusmoB. Pazmpaxumocts y
OJHOKJIETOYHBIX OpPraHu3MoB. Takcuchel. Pa3zgpaxuMoCTh W peryianus y
pacteHuil. PocToBeie BelecTBa U UX 3HaUCHUE.

HepBHas cucremMa u peduekTopHas peryiasuus y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTHEIbl. JBOJIIOLMUOHHOE YCI0KHEHUE CTPOEHUS HEPBHOW CUCTEMBI
y JKUBOTHBIX. OTHENbl TOJOBHOTO MO3ra MO3BOHOYHBIX KMBOTHBIX. Pediiekc u
pedaexTopHas ayra. be3ycinoBHbIE U yCIOBHBIE PEIEKCHI.

['ymopanpHast perynsiuus W >HAOKPUHHAs CHCTEMA KMBOTHBIX U YEJIOBEKA.
JKenespl HSHOOKPMHHOM CHUCTEMBI M WX TOPMOHBL. JleWiCTBHE TOPMOHOB.
B3auMoCBA3bp HEpBHOW M SHIOKPUHHON cucTteM. [unortanamo-runoduzapHas
CUCTEMA.

JemoHcTpanuu

[Toptper: U. 11. I1aBnos.

Tabmuupel u cxembl: «OIHOKJIETOUYHBIE BOJOPOCIH», «MHOTOKIETOYHBIC
Bojopocim», «bakrepumn», «lIpocreiimme», «Opranbl HIBETKOBBIX PAacTEHUN,
«CuctemMbl OpPraHoB TO3BOHOYHBIX JKHUBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «TkaHu pacreHuit», «KopueBbie cuctembry, «CTpoeHue cTedisy,
«CTpoeHue NHCTOBOM IUIACTUHKM», «TKaHM KUBOTHBIX», «CKEIET 4YeloBEKay,
«IInmeBapurenpHas cucrema», «KpoBeHocHas cucrema», «JlpixarenbHas
cucrema», «HepBHas  cucrema», «Koxa», «Mplmeunas  cucremay,
«BprgenutenbHas cucteMa», «IHIOKpUHHAs cuctemay, «CTpOoeHUE MBIIIIbDY,
«Ammynurer»,  «Kuiieuynomonoctusle», «CxeMa  MUTAaHUS  PACTECHUN»,
«KpOBEHOCHBIE CHCTEMBI IO3BOHOYHBIX JKUBOTHBIX», «CTpPOEHHE TUAPHDY,
«CtpoeHue minaHapumn», «BHyTpeHHee CTpoeHue HOKIEBOro uepssi», «HepBHas
cuctema poeioy, «HepBHas cucrema rymku», «HepBHas — cucrtema
npecMbikatomuxcs»,  «HepBHas  cucrtema  ntumy, «HepBHas — cuctema
MIIeKOTUTaromux», «HepBHas cuctema yenoBeka», «Pedmaexcy.



OOopynoBaHHE: CBETOBOM MHUKPOCKON, MHKpPOIpEnaparsl OJHOKJIETOYHBIX
OpraHW3MOB, MHUKPOIIPENApaThl TKAHEH, PAKOBUHBI MOJUIIOCKOB, KOJIJIEKIIUU
HACEKOMBIX, UIJIOKOXXHUX, *UBbIE AK3EMIUIIPbl KOMHATHBIX PACTEHUM, repOapuu
pacTeHuil pa3HbIX OTAEJOB, BIAXHBIE Npenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET YEJIOBEKa,
00opyI0BaHUE AJIsl AEMOHCTPALMK TIOYBEHHOTO U BO3IYIIHOTO MUTAHUS PACTCHUH,
pacieruieHus Kpaxmana U OeNKoB Mo 1edcTBUeM (epMEeHTOB, 000pyI0BaHUE AJIs
JEMOHCTPALUK OMBITOB N0 U3MEPEHUIO )KU3HEHHOW EMKOCTH JETKHUX, MEXaHU3Ma
JbIXaTENbHBIX JBUKEHUIN, MOJIEIIM TOJIOBHOTO MO3ra Pa3jInYHbIX )KUBOTHBIX.

JlaGopaTopHasi pabora «/3ydeHrue TKaHEel paCTCHUIN».

JlaGoparopHasi pabora «/3ydyeHue TKaHEN )KUBOTHBIX).

JlaGoparopHasi pabora «/3ydeHrue OpraHoB IIBETKOBOT'O PACTECHHS».

Tema 10. PazMmHokeHUe U pa3BUTHE OPraHU3MOB

@dopMbI pa3MHOKEHHS OpPraHu3MoOB: Oecrosnoe (BKIIOYas BEreTaTUBHOE) U
nosioBoe. Buael  0ecronoro  pa3MHOXKEHHUSA:  IOYKOBAaHUE,  CIOPYISLUS,
(dbparmMeHTanus, KIOHHPOBaHUE.

[TomoBoe pasmuoxkeHue. [lonmoBele kieTkn, wiM rameTtsl. Meino3. Craaun
Mmeiio3a. [loBegenue xpomocoM B Meito3e. Kpoccunrosep. buosmornueckuii cMbIci
Melo3a M IOJIOBOrO Iporecca. Melo3 M ero MeCTO B JKU3HEHHOM IMKJIE
OpraHU3MOB.

[IpenzaponeiieBoe pasBurue. ['amerorenes y suBOTHBIX. [10J10BBIE KENE3bI.
OOpazoBaHue U pa3BUTHE MOJIOBBIX KiIeTOK. CiepMaToreHes u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBOpeHHe U SMOPHOHAIIBHOE Pa3BUTHE JKUBOTHBIX. CHOCOOBI
OIUIOIOTBOPEHUS: HApy)HOE, BHyTpeHHee. [lapTeHorenes.

NuauBryaibHOE pa3BUTHE OPraHU3MOB (OHTOreHE3). DMOPHOJIOTHS — HayKa
0 Pa3BUTUU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTOSUU.
Konyenyuss mopgocenos u moodenu mopghoeenesa. Cragun >3MOpHOreHe3a
XKUBOTHBIX (Ha mnpumepe Jsarywku). JpoOnenwe. Tumbel  apoOeHus.
Jlemepmunuposannoe u HedepmuHuposanmoe Opobaenue. bnacmyna, munvl
onacmyn. OCOOCHHOCTH JAPOOJICHUS MJICKONMUTAIOUIMX. 3apOJABIIICBBIC JIUCTKU
(ractpynsiuus). 3akiiajika OpraHoB M TKaHEUW U3 3apOJIbIIIEBBIX JINCTKOB. B3anmHoe
BIUSHAE 4YacTell pa3BUBAIOIICTOCS 3apojbliia (SMOpPHOHATLHAS WHIYKIINS).
3aknajka IUTaHa CTPOEHHMS JKMBOTHOTO KaK pe3ysibTaT HEepapXUUYECKHUX
B3aMMOJICUCTBUI TE€HOB. BiusHue Ha 5MOpHOHANBHOE pa3BUTHE Pa3IUYHBIX
(bakTOpOB OKpPY>KAIOIIEH CPEJIbI.

Poct u pasButne xuBOTHBIX. I[locTamOpuoHanpHBI mepuoa. llpsmoe wu
HempsiMoe pas3BuTue. Paszputue ¢ wMeramopdo3oM y OECMO3BOHOYHBIX U
MIO3BOHOYHBIX JKMBOTHBIX. bHOJIOTMYeCKOE€ 3HAYEHHE NPSAMOIO0 M HENPSIMOTO



pPa3BUTHS, UX PACIPOCTpAHEHUE B Ipupoje. Tumbsl pocra KUBOTHBIX. DakTophl
PETYISIMU POCTA JKUBOTHBIX M YesioBeka. CTaauu moCcTIMOPHOHAIBHOTO Pa3BUTHS
y )KMBOTHBIX U uesioBeka. [leprnoasl oHToreHesa uenoBeka. CTapeHue U CMEpPTh Kak
OMOJIOTUYECKUE MPOLIECCHI.

PasMHoxenue u paszputue pacteHuil. ['amerodutr m cropodut. Meiio3 B
KU3HCHHOM TMKJIe pacTeHuil. (OOpa3oBaHue crmop B TMporecce Menosa.
['amertorenes y pacteHud. OIUIOAOTBOPEHUE M PA3BUTHE PACTUTEIbHBIX
opraHu3MoB. J[BoitHOE OIJIOJIOTBOPEHHE Y IBETKOBBIX pacTeHuil. OOpa3oBaHue U
pa3BUTHE CEMEHU.

MexaHHU3MBbI pETYISIUA OHTOT€HE3A Y PACTEHUN U )KUBOTHBIX.

JleMoHCTpanun

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

Tabmuubr u cxembl: «BereratuBHoe pasMHOkeHHe», «Tumbl Oecrmosoro
pasMHOXeHUsA», «Pa3zMHOXKEHHE XIIaMUIAOMOHAIb», «Pa3MHOXEHUE HBIJICHBDY,
«Pa3MHO)eHue TuapbD, «Menosy, «XpoMocoMbl, «lI'amerorenesy», «CTpoeHue
ANIEKIETKH U criepMaTo3oniay, «OCHOBHBIE CTaauU OHTOreHe3a», «lIpsmoe u
HenpsiMOe pa3BuTue», «Pa3Buthe wmaickoro xyka», «Pa3Butue capanumy,
«Pa3Butne nArymku», «JlBOMHOE OIUIOAOTBOPEHHUE Y UBETKOBBIX PACTECHUI,
«CTpoeHue ceMsiH OJHOJIOJIBHBIX U JBYIOJIBHBIX pACTECHUN», «KU3HEHHBIA ITUKII
MOPCKOM  KamyCTbD», <« KM3HEHHBIM UHKI MXa», <« KHU3HEHHBIA  IUKI
ManopOTHUKA», « KU3HEHHBIN LIUKJI COCHBD.

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOMpENapaThl SHUIEKICTOK U
CIIEpMaTO30U10B, MOJENb «L MK pa3BUTHS JISATYLIKI.

JlaGopaTopHas padora «/3ydeHrue CTpOCHUS MOJOBBIX KJIETOK HAa TOTOBBIX
MHKpOIpEnapaTax».

IIpakTuyeckasi padora «BrplsiBIeHME NOPU3HAKOB CXOACTBA 3apOJbILICH
ITO3BOHOYHBIX KUBOTHBIX).

JlabopaTtopnasi padora «CTpoeHHE OpraHoB pPa3MHOKEHHUS BBICIINX
pacTeHu».

Tema 11. I'eneTuka — Hayka O HACJIEJICTBEHHOCTHM U HM3MEHYHMBOCTH
OPraHu3MoB

Hcropust cTaHOBICHUS W pPa3BUTHS TEHETUKM Kak Hayku. PabGoter T
Mengens, I'. ne @puza, T. Moprana. Poinb oTeueCTBEHHBIX YYEHBIX B Pa3BUTHUH
reHetuku. Pabotel H. K. KonbeuioBa, H. 1. Basunona, A. H. benosepckoro, I'. /1.
Kapnieuenko, FO. A. ®ununuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHbBIE TEHETUYECKHUE TMOHSITUS U1 CUMBOJIBL. | OMOJIOTMUHBIE XPOMOCOMBI,
aJUIeJIbHBIE TEHBbI, aJbTCPHATUBHBIE NPU3HAKK, JOMUHAHTHBIA WU PELECCUBHBIN
MPU3HAK, TOMO3UTOTa, TETEPO3UTOTA, YUCTAS JIMHUSI, THOPHUIBI, TCHOTHUTI, (DEHOTHII.



OCHOBHBIE ~ METOJBI ~ TEHETUKH: THOPUIOJOTUYECKHMA,  IUTOJIOTHYCCKUH,
MOJIEKYJISIPHO-T€HETUYECKHM.

JleMoHCTpanun

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

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

Jlabopatopuass paGora «Jlpozoduna Kak OOBEKT T'€HETHUUYECKHX

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

eAMHO00pa3us THOPUIOB MepBOro nokojeHus. [IpaBuno nomMmunupoBanus. Bropoii
3aKOH MeHnaenss — 3aKOH pacUICIUICHUs IPU3HAKOB. L{UTosIOrnyeckre OCHOBBI
MOHOTHOPHUIHOTO CKpeluBanus. [ unoresa 4ucToTh ramer.

AHanmsupyroniee ckpemmBanne. [[poMeKyTOUHBIA XapaKkTep HACIEIOBaHHUS.
Pacuierienre mpru3HaKkoB MPY HEMOJIHOM JOMUHUPOBAHHH.

JuruOpugHoe ckpemrBanue. TpeTuil 3akoH MeHiens: — 3aKOH HE3aBUCUMOIO
HAcJeIOBaHMUS ~ TpHU3HAKOB.  [luTonmoruueckre  OCHOBBI  JUTHOPUIHOTO
CKpEILIUBAHUS.

CueruieHHOe HacienoBaHue npuszHakoB. Pabotsel T. Moprana. CuerieHHOe
HACJIEJOBAaHUE TE€HOB, HAPYIICHHE CLEIUICHUS MEXIAy TIe€HaMH. XPOMOCOMHas
TE€OpHUsI HACIEICTBEHHOCTH.

['eHeTuka nojia. XpoOMOCOMHBIM MEXaHU3M OMpPEAECICHUS Mojia. AYTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbBII M TreTeporamMeTHbId I0J. ['eHeTuueckas
CTPYKTypa IOJOBBIX XpoMocoM. HacnenoBanue mpu3HaKkoB, CHETUIEHHBIX C ITOJIOM.

['enoTun kak uenoctHas cucrema. [neroTponusi — MHOKECTBEHHOE JECUCTBUE
reHa. MHOXECTBEHHBI ajuenu3M. B3anMoAenCTBUE HEAUIEIbHBIX TI'€HOB.
KommnementapHocts. Onuctas. [lomumepus.

['eHETHYECKUIT KOHTPOJIb PAa3BUTHS PACTEHUM, >KMBOTHBIX M 4YEJOBEKa, a
Takke (PU3NOIOTUYECKUX TMPOILIECCOB, TOBEJEHUS M KOTHUTHUBHBIX (DYHKIIUMA.
['eHeTHYECKME MEXaHW3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJICUCTBUS «XO35MH
— Tapa3uT» U «XO3IMH — MHUKpOOMOM». ['eHeTHdyeckrne acmeKThl KOHTPOJS H
W3MEHEHHS HACJIEICTBEHHON MH(OPMAITUU B TTIOKOJICHUSIX KJIIETOK U OPTaHU3MOB.

JdemMoHcTpanuu

IToptpersl: I'. Mennens, T. Mopras.

Tabmuibr u cxemsl: «IlepBoiii 1 BTOpoil 3akoHbl Menaens», « Tpetuit 3axoH
Mennens», «AHamu3upyollee CcKpeluBaHue», «HemomHoe QOMUHHUpPOBaHHEY,
«CrernyieHHOe HacleIoBaHWe TPU3HAKOB Y Jpo30duibl», «l'eHeThka TmoJay,



«Kapuotun uenoseka», «Kapuotun gpozodpuns», «Kapuorum nTuisn,
«MHOXECTBEHHBIN allJIeIn3M», «B3auMo1eiicTBUE T€HOBY.

O6opynoBaHue: MoOJeNb JJisl  JIEMOHCTpPAllMM 3aKOHOB  €IMHO00pa3us
rUOpUJIOB TIEPBOTO TOKOJICHUSI M pACIIEIJICHUS TPU3HAKOB, MOJAENIb IS
JEMOHCTpPAllUM 3aKOHA HE3aBUCHMOTO HACIIEIOBAHUS IPU3HAKOB, MOJENb IS
JIEMOHCTpAllMM CILEIJICHHOTO HACIEIOBAHUSA IMPU3HAKOB, CBETOBOM MHKPOCKOI,
MUKpornpenapar: «JIpozodumnay.

IIpakTuueckass padora «l3ydyeHue pe3yabTaTOB MOHOTHMOPHUHOTO
CKpEIIMBaHUA Y IPO30(UITBD».

IIpakTuueckass  paGora  «M3ydeHue  pe3ysibTaTOB  JUTHOPUTIHOTO
CKpEIIMBaHUA Yy APO30(PUIB».

Tema 13. 3aK0OHOMEPHOCTH U3MEHYUBOCTH

BzaumopeiictBue reHotuna u cpeabl npu  (GopMUpoBaHUM (HEHOTHIIA.
N3mMeHunBOCTh MpHU3HAKOB. KauecTBEHHbIE U KOJMYECTBEHHBbIE NMPU3HAKU. Buabl
M3MEHUYMBOCTH: HEHACJIEACTBEHHAS U HACIIC/ICTBCHHAS.

MoaudukanuonHass U3MEHYMBOCTh. Ponb cpeasl B (OpMUpPOBAHUU
MOAM(PUKALMOHHON M3MeHunBocTH. HopMa peaknuu npusHaka. BapuanyoHHbBIN
psan u BapuanmonHas kpuBas (B. Horanncen). CpoiicTBa MOau(UKAITMOHHON
U3MEHUYUBOCTH.

['eHoTMIIMYECKAasE N3MEHUYUBOCTh. CBOMCTBA T€HOTUITMYECKOW N3MEHYMUBOCTH.
Buapl reHOTUTIHYECKON N3MEHYMBOCTH: KOMOMHATHUBHAS, MyTallMOHHAS.

KomOnHaTuBHAs W3MEHYMBOCTH. Mei03 M TOJIOBOM IIPOIIECC — OCHOBA
KOMOWHATUBHON M3MEHUYNBOCTH. POJIb KOMOMHATUBHON M3MEHUYNBOCTHU B CO3MaHUU
TeHETHYECKOTO pa3HOOOpa3us B Ipeiesiax OJJHOTO BUA.

MyTanmonHass HM3MEHYMBOCTh. BuUIBI MyTaluii: T€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  MHAYUUPOBAHHBICE MyTallMud. SnepHble U
nuToIa3MaTuyeckue Myrtanud. CoMaTUYeCKUE W MOJOBble MyTauuu. [IpuunHbI
BO3HUKHOBEHHs MyTauuid. MyTareHel W WX BJIMSHUE HA OPraHU3MBI.
3aKOHOMEPHOCTH MYTAIMOHHOTO TIpoIecca. 3aKOH TOMOJIOTMYECKUX PSIIO0B B
HacienctBeHHo u3MenunBoctu (H.W. BaBunoB). BHesnepHass U3MEHYMBOCTH U
HACJICICTBEHHOCTb.

Onuecenemuxa U SNUSEHOMUKA, pOJb ONUSEHEeMUYeCKUx akmopos 8
HACNe008aHUU U USMEHYUBOCMU (DEeHOMUNUYECKUX NPUSHAKO8 Y OPSAHUIMOS.

JdemMoHcTpanuu

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

Tabmuet w cxeMbl: «Buasl  um3MmMeHUMBOCTHY», «MoauduKamoHHas
U3MCHYHUBOCTHY, «KomOnHaTnBHas U3MECHYHUBOCTHY, «Meiio3y,
«OmnogoTBopeHuey, «I eneTnueckue 3a00aeBaHus YeIoBeKa», « Buapl myTamuiiy.



ObopynoBaHue: *KUBbIE U TepOApHBbIE HK3EMIUISIPHl KOMHATHBIX PACTEHUH,
pucyHku (dpotorpadum) )KUBOTHBIX C Pa3TUYHBIMUA BHIAMHA U3MEHYHUBOCTH.

JlaGopaTopHuasi padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIMOHHON M3MEeHYMBOCTU. l[locTpoeHue BapualMOHHOrO psga U
BapUALMOHHON KPUBOMY.

IIpakTuyeckass padora «Mytamuu y Apo3o¢uiasl  (Ha  TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBeKa

Kapuotun uyenoBeka. MexayHapoAHas mporpamMma HMCCIENOBaHUS T€HOMA
yenoBeka.  MeToabl  M3y4YeHUs ~ TEHETMKH  YEJIOBEKAa:  I'€HEaJOTMYECKUU,
OJM3HEIOBEIH, IIMTOT€HETUYECKUH, MOMYJISILIMOHHO-CTATUCTUYECKHU,
MOJIEKYISIPHO-TEHETUUECKHM. CoBpemenHOE ONPENICIICHHE TreHOTHUIA!
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCIIE C IOMOILIBIO
[TI[P-ananu3a. HacnenctBenHbie 3a001eBaHus YesloBeKa. | 'eHHbIE U XPOMOCOMHBIE
OoJsie3HU dYenoBeka. boyie3HW ¢ HAClEeACTBEHHOM MPEeapacroyioKEHHOCTHIO.
3Ha4YCHUE MEAUIMHCKOW T€HETHKHA B MPEAOTBPALICHUU U JICYEHUH T€HETHUYECKUX
3a00JieBaHUI 4YelioBeKa. MeauKo-reHeTUueckoe KOHCYJIbTUpoBaHuEe. CTBOJIOBBIC
KJIETKU. [IoHSATHE «TE€HETHYECKOTO Ipy3a». ITUUYECKUE ACIEKThl UCCIEAOBAHUN B
00JIaCTH peIlaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KIIETOK.

['enetnyeckue (HakTOpbl TOBBIIIEHHONW YYBCTBUTEJIBHOCTH YEJIOBEKA K
(bU3NYECKOMY U XMMUYECKOMY 3arps3HEHUIO OKpYKarollen cpeabl. [ eHeTnyeckas
IIPEIPACIIOIOKEHHOCTD YEJIOBEKA K ITATOJIOTUsIM.

JemoHcTpanuu

Tabmuubr u cxembl: «Kapuotun denoBeka», «MeTobl U3yUYeHUS] TEHETUKH
yesjoBekay, «I'eHeTnueckue 3a001€BaHUs YEIIOBEKay.

IIpakTnueckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHONY.

Tema 15. Cesnrekuusi OpraHu3MoB

JloMecTUKanuss W CEJIEKUHUs. 3apOXKICHUE CEIEKIHH U JIOMECTHUKALUH.
VYuenue H. W. BaBunoBa o IleHTpax mNpoUCXOXIEHUS W MHOTrooOpas3us
KYJbTYPHBIX pacTe€HUM. Ponb ceneknuu B CO3JaHUM COPTOB PACTEHHM U TOPOJ
*kuBOTHbIX. CopT, mopoaa, IITaMM. 3aKOH TOMOJOTHMYECKUX PSIIOB B
HaciaeAcTBeHHOM wm3MeHuMBocTh H. WM. BaBunoBa, ero 3HadyeHue i
CEJICKITMOHHOM PabOTHI.

Metonbl cenekuMOHHON padoThl. McKycCTBEHHBIH OTOOp: MAacCOBBIA H
VHIUBUIYaJIbHBIN. Oransl KOMOWHAITMOHHOU CCJICKIINH. HcnwiTanue
npousBoAnTENed MO TOTOMCTBY. OTOOp MO TEHOTHMY C TOMOIIBIO OIIEHKH
dbeHoTuna MOTOMCTBA U OTOOP MO TEHOTHUITY ¢ moMoIbio ananu3a JJHK.

HckyccTBeHHBIH ~ MyTareHe3  Kak  METOJ  CEJIEKIIMOHHOM  paboThl.
PannanmoHHbI 1 XUMHAYECKUN MyTareHe3 Kak MCTOYHUK MYTalUil y KyJIbTypPHBIX



¢opm opranusmoB. Mcnonp3oBaHWE TEHOMHOTO pPEJAKTUPOBAHHUA W METOJOB
pexomOunanTHbIX JJHK m1st momydyenust ucxoqHoro Matepuana st CEJIEKIIHH.

[lonyuenne IIOJINTUIONIOB. BnyrtpuBunosas rUOpUaN3aLIHsL.
bnu3kopoACcTBEHHOE — CKpelMBaHWe, WM  WHOpuauHr.  HepoacTBeHHoe
CKpelIMBaHue, WiW ayTOpuAuHr. ['erepo3uc u ero mpuuuHbl. Vcrnosb3oBaHue
rerepo3uca B cenekiuu. Otnanénnas rudpunuszauus. [Ipeogonenue Oecruiogus
MEXBUJIOBBIX THOPUIOB. JOCTHKEHUS CEIEKINN PACTEHUH U )KUBOTHBIX. «3€1€Has
Dpesonioyusy.

CoxpaHeHre U U3yYEHUE T'€HETHYECKUX PECYPCOB KYJIbTYPHBIX PACTCHHUU U
UX JUKUX pOAMYEH IS CO3JaHMS  HOBBIX COPTOB M THOpPUIOB
CEIIbCKOXO3SIMCTBEHHBIX  KYJNbTYp. JM3yuenue, coxpanenue u  ynpaeieHue
2eHemUYeCKUMU pPecypcamu CenbCKOXO3AUCMBEHHBIX U NPOMbBICTIOBbIX HCUBOMHBIX
8 Yensax YIYUUeHUs. CYUecmeyioumux U coO30anusi HO8bIX NOPOO, TUHUL U KPOCCO8, 8
MOM Hucie ¢ NPUMEHEeHUEeM COBDEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUl,
nepeodosuvlx uoeli U nepcneKmueHbX MexHoI02UlI.

JleMoHCTpauun

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

Tabnuub! u cxembl: «L{eHTpBI TPOUCXOXKIECHUS U MHOTO00Pa3usi KyJIbTYpPHBIX
pacTeHui», «3aKOH I'OMOJIOTHYECKUX PSIAO0B B HACIEACTBEHHOW M3MEHUYUBOCTW,
«Metogpl cenexkunmn», «OTnanénHas rudpuauzanus», «MyTrareHes».

JlabopaTopHasi padora «/3yueHue copTOB KyJIbTYPHBIX PACTEHUI U MOPOJ
JIOMAIIHUX KUBOTHBIX).

JlaGopaTopHasi pabora «/3ydeHrne METOA0B CEJICKIIUN PACTEHUI.

IpakTnuyeckas padora «lIpuBnBka pacTteHun».

Ikckypeusi «OCHOBHBIE METOAbl M JOCTHKEHHUS CEJIEKUUHU PACTEHUH U
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIIBITATENbHBIA yYaCTOK, B TEIUIMYHOE XO3AHUCTBO, B J1aOOPATOPHIO
arpOyYHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

Tema 16. BuorexHoy0rust ¥ CHHTeTHYECKAsI OMOJIOTUA

OOBEKThI, MCHOJb3yEeMble B OHOTEXHOJIOTMM, — KJIETOYHbIE U TKAaHEBbIE
KYJBTYPBHI, MUKPOOPTaHU3MBbI, ux XapaKTEepUCTHKA. TpaaumonHas
OMOTEeXHONOTHS:  XJeOoNeueHue, TMOIyYeHHEe KHCIOMOJOYHBIX MPOAYKTOB,
BUHOAEnne. Mukpoouonoruueckuii cuntre3. OOBEKTbl MHUKPOOHOJOTMYECKUX
texHosorui. [Ipou3BoacTBO O€/ika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3laHre TEXHOJOTMid U MHCTPYMEHTOB IIEJICHANPABIEHHOIO U3MEHEHHS U
KOHCTPYUPOBAHUSI TEHOMOB C IEJIbIO MOJYYEHUSI OPraHU3MOB U UX KOMIIOHEHTOB,
COJIEp>KaIINX HE BCTPEUAIOIIUECS B IPUPOIe OMOCHHTETHUECKUE MTYTH.



Kierounasa unxeHepus. MeTonbl KyJIbTypbl KJIETOK M TKaHEW PACTEHUU H
*KUBOTHBIX. Kpuobanku. ComaTudeckass TruOpuAu3alUsi W COMATHUYECKUN
sMOpuorene3. lcnonb3oBaHue ramiouoB B CeJEKUMH pacTteHuil. [lonyuenue
MOHOKIOHANbHBIX anmumein. Hcnonvzosanue MOHOKIOHAIbHBIX U NOAUKIOHATbHBIX
anmumen 6 MeouyuHe. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKoHCTpyKIus
AWIEKICTOK U KIIOHUPOBAHHUE XMBOTHBIX. METO TpaHCIJIAHTALUU SEP KIETOK.
Texnonozuu 0300po6IeHUs, KYIbMUGUPOBAHUS U  MUKDOKIOHAILHO20
DA3MHONCEHUSL CEIbCKOXO03AUCMBEHHBIX KYIbMYP.

XpoMocOMHass W Te€HHasg HWHKEHepus. VICKyCCTBEHHBIM CHHTE3 TI€Ha U
koHcTpyupoBanue pekomouHanTHeix JIHK. Coz0anue mpanceennvix opeanuzmos.
JlocTmkeHnss W = NEPCHEKTHBBI  XPOMOCOMHOM W TI'€HHOM  WH)KECHEPUH.
DKOJIOTUYECKHE U ATUYECKUE MTPOOJIEMbI T€HHON MHXKEHEPUU.

Menununckue OuotexHonoruu. [loctrenomuas nudposas meauruHa. [11[P-
JUarHocTuka. MeraOOoJOMHBIM aHajau3, TEeHOLIGHTPUYECKUM aHaliu3 MpoTeoMa
YyeJaoBeKa JUIsl OLEHKM COCTOSIHHS €ro 340poBbs. VICHOJIb30BaHHME CTBOJIOBBIX
kieTok. TapretHas Tepanusi paka. 3D-Omoumkenepus g pa3pabOTKU
(yHIaMEHTAIIBHBIX OCHOB MEIUIMHCKHX TEXHOJIOTHH, CO3JaHUsl KOMIUIEKCHBIX
TKaHEW COYETAaHHUEM TEXHOJOTUH TPEXMEPHOTO OMONPHUHTUHIA U cKapQosauHra
JUISL peLIeHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEIUIIVHBI.

Co3nanue BEKTOPHBIX BaKIMH C IEJbI0 O0ecreueHus] KOMOMHUPOBAHHOU
3amuThl OT Bo3Oyauteneid OPBU, ycTaHOBieHHE MOJNEKYJISAPHBIX MEXaHU3MOB
dbynkuuonupoanusi PHK-comepkamux BUpYcOB, BBI3BIBAIOIIMX OCOOO OIACHBIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JemoHcTpanuu

Tabmuupl u cxemsbl: «Mcnoap30BaHEe MUKPOOPTAHU3MOB B MPOMBIIIJIEHHOM
IPOU3BOJCTBEY, «KileTouHas nHxxeHepusn», «I'eHHass HHXKEHEPU».

JlaGopaTopHasi padora «/3yueHne 00beKTOB OMOTEXHOJIOTUM.

IIpakTnueckas padora «lloydyeHrne MOJOYHOKHUCIBIX TPOLYKTOBY.

IKCKypcusi «bHOTEXHONOTMS — BaXHEWINAas IPOU3BOJAUTENIbHAS CHJIA
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTUYECKOE TPOU3BOJICTBO).

11 KIIACC

Tema 1. 3apo:xkneHue W pa3BUTHE 3BOJIOLMOHHBIX NPEACTABJICHHMI B
omnosioruu

OpomonmonHas Teopust Y. JlapBuna. Ilpennochbuiku BO3HUKHOBEHUS
napBuHU3Ma. JKU3Hb U Hay4dHas aesTenbHocTh Y. JlapBuHa.

JIBrKy1Me cuitbl 3BOJIIOLMH BUIOB 110 Y. J[apBuHY (BbICOKasi UHTEHCUBHOCTh
pa3MHOXXEHHUSI OpPraHM3MOB, HACJEICTBEHHas HM3MEHYMBOCTh, Ooppba 3a
CYLIECTBOBAHHE, ECTECTBEHHBIN 1 UCKYCCTBEHHBIN O0TOOD).



Odopmienne cuaTeTnueckorr Tteopuu sBomonmu (CTD). HelTpanbHas
teopusi sBomonuu. CoBpeMeHHas SBOJIOIMOHHAsE Ouoyiorusa. 3HayeHUe
HBOJIFOLIMOHHOW TEOPUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHBI MUPA.

JleMoHCTpaIMuA

[Toptpetsl: Apuctotens, K. JIunnen, XK. b. Jlamapk, 3. XK. Cenr-Unep, K.
Kiosnwe, Y. lapsun, C. C. YerBepuxos, 1. U. HImanerayzen, Ix. Xonaein, /. K.
benses.

Tabmuubr u cxembl: «Cucrema sxkuBoil mnpupoasl (mo K. Jlunuero)y,
«Jlectnunia xuBbIX cymectB (o Jlamapky)», «Mexanusm (opmupoBaHus
NPUCHIOCOOJIEHU y pacTeHuii U KUBOTHBIX (mo Jlamapky)», «Kapra-cxema
Mmapuipyta nyremectsus Y. lapsunay, «Haxonku Y. JapBunay, «Dopmbl 00pbObI
3a cyuiectBoBaHue», «llopoasl romybeit», «MHorooOpaszue KyJbTypHBIX (opm
KarycThl», «[lopopl JOMaITHUX KUBOTHBIX», «Cxema 00pa30BaHMs HOBBIX BUIOB
(mo Y. JlapBuHy)», «Cxema COOTHOIIEHUS JBIXKYIIUX CHJ SBOJIOLHUNY,
«OCHOBHBIE TTOJIOKEHUSI CHHTETUYECKON TEOPUH IBOJTIOLIHI.

Tema 2. MuKpo3BOIIOLHSA U €€ Pe3yJIbTATHI

[Tonynsauust Kak 3J€eMEHTapHas €IUHHIA 3BOJOLMH. COBPEMEHHBIE METOMAbI
OLIEHKM TE€HETUYECKOT0 pa3HooOpa3zus M CTPYKTypbl Homyssiuuid. M3meHeHue
reHo()oH/a TOMYJALMA KaK »3JIEMEHTApHOE DSBOJIOLMOHHOE SBJICHHUE. 3aKOH
reHeruueckoro paBHosecus [xx. Xapau, B. BaitnOepra.

DneMeHTapHbie (aKTOphl (ABUKYIIME CHJIBI) HBOJIOLMH. MyTalMOHHBIN
npouiecc. KomOunatuBHas wu3MeHUHMBOCTh. J[lpeld reHOB — ciydaiiHbie
HEHAIpaBJICHHbIE W3MEHEHHS 4YacTOT ajiened B momymanusx. Oddext
ocHOBaTend. IDggexm oOymuinounoco zoprviuwika. CHUdCEHUe 2eHemuiecKo2o
paznoobpazus: npudunsl u ciedcmeus. llposenenue sgpgpexma Opeticha cenos 6
oonvuwux U manvlx  nonyaayusx.  Murpauuud.  M3onsuus  mOMyJISLMi:
reorpaduyeckas (mpocTpaHCTBEHHAs), Oroaornyeckas (penpoyKTUBHAS).

EctecTBeHHbIil 0TOOp — HampaBiswiomuii ¢akrop sBoionud. DopMbl
€CTECTBEHHOTO  OTOOpa:  JBWXKYIIUWA, CTAOWJIM3UPYIOLIMNA,  pa3pbIBAOIIMIMA
(nm3pyntuBHbIi). [lonoBoit oTOOp. BO3HMKHOBEHHE U HBOMIONUS COLUAIBLHOTO
MOBEJICHUSI )KUBOTHBIX.

[Tpucnoco0NeHHOCT,  OPraHU3MOB  KakK  pe3yibTaT  MHKPOIBOJIOLUH.
Bo3HukHOBeHHE ~ MpPUCNOCOOJIEHUH y  opranm3MoB.  Apomopdo3bl U
uanoanantauuu. [lpumeps! npucnocoOieHuil y opraHu3MoB: MOP(OIOTHYECKHE,
busnonornyeckue,  OMOXUMHUYECKHE,  ToBeAeHYeckue.  OTHOCHUTEIBHOCTD
PUCTIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero xkputepum u cTpykTypa. BumooOpa3zoBaHue Kak pe3yibTaT
MUKpOdBOMIOIMHU. M3omsius — kimodeBor (aktop BumgooOpazoBanusa. [lytu u
CrIocoObI BUJI000pa30BaHMUS: aJIONaTpUUYECKOe (reorpaduueckoe),



CUMIATPUUIECKOE (3KOIOTUYECKOE), «MTHOBEHHOE (monuIIonIM3anus,
rubpuanzanys). JJIuTenbHOCTh BOTIOIMOHHBIX MTPOIIECCOB.

Mexanu3mbl GOpMUPOBAHUS OMOJIOTHIECKOTO Pa3HOOOpa3Hsl.

Ponb  »BONIOIMOHHONW OWOJOTMM B pa3pabOTKE HAy4YHBIX METOOB
coxpaHeHusi 6Mopa3zHo00pa3usi. MUKPOIBOMIONMS U KOIBOIIOIHUS Mapa3UTOB U UX
x03s51eB. MexaHu3mbl (POPMUPOBAHUS YCTOMUYMBOCTH K aHTUOMOTHUKAM U CIIOCOOBI
OOpBLOBI C HEM.

JdeMoHCcTpaMuA

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

Tabmuubr u cxembl: «MyTanmoHHasi HM3MEHYUBOCTHY, «llomynsaironnas
CTpYKTypa BUAa», «Cxema MposiBJIeHUs 3aKkoHa Xapan—BaiinOepray, «/Buxymme
CWJIbl ABOJIIOLUN», «IKOJIOTMYECKass M30JSUUs MONYJALHNN CeBaHCKOU (openmny,
«leorpaduueckass M30JAIUS  JUCTBEHHHUIIBI CHOMPCKOM ¥ JIMCTBEHHUIIBI
naypckoi», «llonmynsiliMOHHbIE BOJIHBI YUCIEHHOCTH XUITHUKOB U )KEpPTB», «Cxema
JNEUCTBUS €CTECTBEHHOro o0TO0pa», «Popmbl OOpHOBI 3a CYIIECTBOBAHHUEY,
«MBaycrpuanbHblii MenaHu3mM», «JKuBble UCKoraembie», «[IOKpoBUTENBCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexnaromas OKpacka KUBOTHBIX»,
«®uznonoruueckue aaanrauuny, «lIpucnocobieHHOCTh OpraHu3MOB U €€
OTHOCHUTENBHOCTBY, «Kputepuu Buma», «Buabl-nBoitHukn», «CTpyKTypa BUAa B
npupozae», «CrnocoObl BuaooOpazoBaHus», «l'eorpapuyeckoe BUA00Opa3zoBaHUE
TPEX BUAOB JaHABIIICH», «DKOJIOIMYECKOE BUI000PA30BAHUE BHUJIOB CHHUID),
«ITomumnouasl pactenuit», «KamyctHo-peneunslii ruopuy.

O6opynoBanue: repObaprun pacTeHUH, KOJUICKIIMM HACEKOMBIX, Uydelia MTHI] 1
3Bepeil C MpuUMepaMu pa3IMYHBIX MPUCIIOCOOJICHUH, Yydella NTHIl W 3Bepei
pa3HBIX BHJIOB, TepOapuu pacTeHUN OJM3KUX BHUIOB, OOpPa30BaBIIUXCS
Pa3IMYHBIMU CIIOCOOaMHU.

JlabopaTtopnasi pa6ora «BblsiBIeHHEe W3MEHYMBOCTH Yy OCOOEH OJIHOTO
BHUJIA).

JlaGopaTtopnass  pa6ora  «llpucmocoOieHuss  OpraHu3sMOB M HUX
OTHOCHUTEJbHAs 1IEIeCO00Pa3HOCTDY.

JlaGopaTopnasi padora «CpaBHeHHWE BHIOB IO MOP(OIOrHIECKOMY
KPUTEPUIO».

Tema 3. Makpo3BoJirouus u €€ pe3yJabTaThl

Meronpl M3y4deHMs  MakpodBoOrOLMU. [lameoHTONOTrMYECKHE  METOMIBI
uzydeHus: HBomoiuu. IlepexonHeie ¢GopMbl U (UIOTEHETUYECKUE  PSIIbI
OpraHU3MOB.

buoreorpaguyeckue Metonsl u3yudeHus sBomronuu. CpaBHeHHe GIOpBl U
dbayHbl MaTepuKoB U OCTpOBOB. buoreorpaduyeckue obmactu 3emun. Bumpl-
DHIAEMHUKHU U PEITUKTHI.



OMOpPHUONOrHYECKUe U CPABHUTEIHLHO-MOP(OIOTHIECKHE METOAbl U3YUEHUS
BOMIOLMU. ['€HeTHYecKue MEXaHU3Mbl 3BOJIOLHMH OHTOI€HE3a M IOSIBICHUS
HBOJIIOLMOHHBIX ~ HOBIIECTB. [ OMOJOrMYHBIE W  AQHAJIOTMYHBIE  OPraHbl.
PynuMeHntapubsle  opraHbl W aTraBuU3Mbl.  MOJEKYISIPHO-TEHETUYECKHE,
OMOXMMHUYECKHUE W  MaTeMaTHYEeCKUE  METOJbl  W3Y4YeHUS  HBOJIIOIUU.
['omonoruunsle reHbl. COBpEMEHHBIE METOABI MOCTPOEHUS (UIOr€HETUYECKHUX
JI€PEBBEB.

XPpOMOCOMHBIE MyTallUH U 3BOJIFOIUSI TEHOMOB.

OO01mMe 3aKOHOMEPHOCTH (MpaBuiia) 3BOJOUMU. [IpuHyun cmenvl yHKYuU.
HeobOpatumocTs 3BoonMH. AnanTuBHas paauanus. HepaBHOMEpPHOCTH TEMIIOB
HBOJIIOLU Y.

JleMoHCTpanumn

[Toptpets: K. M. bap, A. O. KoBanesckuii, @. Mromiep, 3. ['ekkenb.

Tabmunpl u cxembl: «OUIOTEHETUYECKUN PAJl JIOMIAAN», «ApPXEONTEPUKC,
«3Bepo3yObie  smiepb»,  «Creronedansy»y,  «Pununoduts»y,  «CemeHHBbIE
NanopoTHUkn», «buoreorpapuueckne 30HBI 3emun», «Jlpei) KOHTHHEHTOBY,
«Penuktey, «HadanpHble cTaauu 53MOPUOHAIBHOIO PA3BUTUS MO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYHBIE W aHAJOTMYHBIE OpraHby, «PyIHMMEHTHI,
«ATaBU3MBI», «XpOMOCOMHBIE HAOOpHI 4YellOBEKa M IMMMaH3e», «[aBHbIE
HaITpaBJICHUS 3BOJIIOIUNY, «O0I1IHe 3aKOHOMEPHOCTH 3BOJIFOLII.

OO6opynoBaHue: KOJJIEKIIMU, TrepOapuu, MYyJSKH HMCKOIMAEMbIX OCTaTKOB
OpPraHU3MOB, MYJISI>KM TOMOJIOTHYHBIX, AHAJIOTUYHBIX, PYJAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKIIUN HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHE )KU3HU HA 3emJie

HayuHble TUMoTe3bl NPOUCXOXKIACHUS >KU3HUM Ha 3emie. AOUOTeHe3 W
naHcrepmusi. [JloHayuHble IpeACTaBICHUs O 3aPOKICHUU JKU3HU (KPEALMOHU3M).
['unore3a NOCTOSSHHOTO CaMO3apOsKICHUS )KU3HU U €€ ONpOBEpKeHHE ornbiTamMu .
Penu, JI. Cnannannanu, JI. [1actepa. [IpoucxoxaeHue sxu3Hu U aCTPOOUOIIOTHS.

OcHOBHBIE JTallbl HEOPTraHUYECKON JBOJIIOLIUH. [InanerapHas
(reonmoruueckasi) SBOJIONUSA. XHUMHUYECKass OHBOJIONMSA. AOWOTCHHBIM CHHTE3
OpraHnyeckux BemecTB W3 Heopranndeckux. Omeir C. Mumiepa m I'. Opm.
OOpazoBanue mnoiuMepoB u3 MoHoMmepoB. Koarepsatnas rumotesa A. U.
Omnapuna, TumoTe3a nepBuyHOro Oynpona JIx. XomnaeitHa, TeHeTUYECKasi TUTIOTe3a
I'. Ménnepa. Pubosumsl (T. Yek) m rumoreza «mupa PHK» VY. T'mnbepra.
dopMupoBaHuE MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

Hcropust 3emum U MeToAwbl €€ u3ydeHus. Vckomaemble OpraHUYECKHe
octaTkd. ['eoxponosoruss u e€ wMeronapl. OTHOcUTENbHass H aOCOIIOTHAsS
reOXPOHOJIOTHs. I'€0XpOHOIOrHYecKast KaJla: 30HbI, 3pbl, HEPHOBI, SITOXH.



HauvanbHbie 3Tanbel opraHudeckod »sBoiaonud. [losgBieHne u 3BOIOLUA
MEPBBIX KIETOK. DBOJIIOIUA MeTa0oin3Ma. BOZHUKHOBEHUE IMEPBBIX 3KOCUCTEM.
CoBpeMeHHbIe MUKPOOHbIE OMOIIIIEHKU KaK aHaJOT MEepPBbIX Ha 3emiie COOOIIECTB.
Crpomaronutsl. [IpokaprOTHI U 3yKapUOTHI.

[IpoucxoxieHue 3ykapuoT (CUMOMOTeHe3). DBOJIIOIIMOHHOE MMPOUCXOKICHHE
BUpPYCOB. lIpoucxoxkaeHne MHOTOKJIETOYHBIX OpPraHu3MoB. BO3HUKHOBEHUE
OCHOBHBIX I'PYNI MHOTOKJIETOYHBIX OPTraHU3MOB.

OcCHOBHBIE 3Tallbl 3BOJIONMU BbICIINX pacTeHU. OCHOBHBIE apoOMOPGO3bI
pactenud. Beixonm pacteHuit Ha cymry. [losiBieHHE CIIOPOBBIX pPACTEHUW U
3aBoeBaHre uMU cymu. CemeHHble pacTeHHs. [IpoHCXOXKIeHHE LBETKOBBIX
pPacTCHUM.

OCHOBHBIEC ATamnbl 3BOJIONUU KUBOTHOTO MHpa. OCHOBHBIE apoMop(o3b
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX
tunoB. [lepBble XOpAOBBIE KUBOTHBIE. JKH3Hb B BOJAE. DBOJIONUA TO3BOHOYHBIX.
[Ipoucxoxnenue ampubuii u pentwmid. IIporncxoxaeHrne MIEKONUTAIOUIMX U
ntui. [lpunnun kimroyeBoro apomopdosza. OcBoeHHE OECIO3BOHOUYHBIMU U
MO3BOHOYHBIMHU KUBOTHBIMU CYIIIH.

Pa3utne xu3HM Ha 3eMje MO 3paM W MepuoiaM: apxeu, MPOTEPO30i,
najgeo3oi, Me3030M, KaitHo30¥. OOmas xapakTepucThuka KiuMara U
reoJornyeckux mnpoieccoB. [losiBieHHME M pacUBET XapaKTEPHBIX OPraHU3MOB.
VYrieoOpa3oBaHue: €ro yCciloBUs U BJIUSHUE HAa Ta30BbIi cOCTaB aTMOC(eEpHl.

MaccoBbie BBIMUPAHUSI — 3KOJIOTMYECKHE KPU3UCHI MPOUUIOro. [IpuynHel u
CJIEICTBUS MAacCOBbIX BbIMUpaHUil. COBPEMEHHBIM 3KOJIOTUYECKUN KpPHU3UC, €ro
ocobennoctu. [Ipobrema coxpanenus 6mopasHooOpas3us Ha 3emiie.

CoBpeMeHHas cucrteMa opraHudyeckoro mupa. [IpuHuumnel knaccupukanuu
opranu3MoB. OCHOBHBIE CUCTEMATUUYECKHUE TPYIIIBI OPTaHU3MOB.

JlemoHcTpanuu

[Toptpetsl: @. Penu, JI. Cnammanuanwm, JI. Tlactep, 1. . Meunnkos, A. U.
Omnapun, JIx. Xonaeun, I'. Ménnep, C. Mumnep, I'. IOpu.

Ta6nuiel u cxembl: «Cxema omnbita @. Penny», «Cxema onbita JI. [lactepa mo
M3YUYCHHUIO CaMO3apoXKJIeHUsl Xu3HuW», «Cxema ombita C. Mumiepa, I'. FOpuy,
«JTanbl ~ HEOPraHWYECKOW  H3BONIOUUN», «['€OXpoHOJIOrMYecKass  IIKajay,
«HauanpHble 3Tanbl OPraHUYECKON IBONIONUNY, «CxeMa 00pa3oBaHUS DYKapHOT
nyTéM cumoOuorenesa», «Cucrema KuUBOW mpupoabl», «CTpoeHue BHUpPYCay,
«Apomopdossl  pacteHuit», «PunmoduTh», «OIHOKIETOYHBIE BOJOPOCINY,
«MHOTOKJIeTOUHbIE BOAOpoCHNY», «Mxu», «llamopoTHukm», «l'onocemMeHHbIE
pactenusi», «Opranbl I[BETKOBBIX pacTeHui», «(Cxema pa3BUTHUS KUBOTHOIO
Mupay, «Apomopdossl KUBOTHBIXY», «lIpocteiimme», «KumedHomnomocTHbIEY,
«IInockue 4EepBUY, «UEeHUCTOHOTHEY, «PBIOBIY, «3€MHOBOHBIEY,



«IIpecmbikaromuecs», «lItuuspy, «Muekonuraromue», «Pa3Buthe Xu3HM B
apXeucKou spe», «Pa3BuTHE )XU3HU B MPOTEPO3OMCKON dpe», «Pa3BUTHE KU3HU B
IIaJIC030MCKOU 3pe», «Pa3BuThe KU3HU B ME3030MCKOM 3pe», «Pa3BuTne XKu3HU B
KaitHO30MCKOM 3pe», « COBpEMEHHAsl CUCTEMa OPraHUYECKOTO MUPay.

O6opynoBanue: repObapuu pPACTEHUM pa3IMYHBIX OTHAENOB, KOJUICKIIMH
HACEKOMBIX, BIIAKHBIE MPENApPaThl KUBOTHBIX, PAKOBUHBI MOJUTFOCKOB, KOJUICKIIUH
WUTJIOKOXKHX, CKEJEThl IMO3BOHOYHBIX JKMBOTHBIX, Yyyejla NTHULl U 3BEpEW,
KOJUIEKIIMM OKAMEHEJIOCTEM, IOJE3HBIX HCKOMAEMBbIX, MYJBSIKH OPTraHUYECKHUX
OCTaTKOB OPTaHU3MOB.

BupryanbHasa  sa0oparopHas paGora «MopenupoBaHUE — ONBITOB
Muiepa—HOpu 1o u3y4eHnto abMOTeHHOTO CUHTE3a OPraHUYECKUX COETMHEHHUM B
NepBUYHON aTMocepey.

JlabopaTtopnasi paGora «/3yueHue M omnHMcaHuWE MCKONAEMbBIX OCTAaTKOB
JPEBHUX OPTraHU3MOB).

IIpakTnueckass padora «M3ydyeHne O0COOCHHOCTEH CTPOCHUSI PaCTECHUM
Pa3HBIX OTAEIIOB).

IpakTnueckass padora «3yueHre oCOOCHHOCTEM CTPOCHUSI TTO3BOHOYHBIX
YKUBOTHBIX».

Tema S. [IpoucxoxkaeHue 4eji0BeKa — AHTPOIIOr eHe3

Pa3znensl u 3agaun aHTPONOIOTHU. METOIBI aHTPOTIOJIOTUH.

CraHoBIEHHE TPEACTABICHUN O MPOMCXOXKICHHM YEJIOBEKA. PenurunosHele
BO33peHUs. COBpEMEHHBIE HAYYHBIE TEOPHH.

CX0ZCTBO Yen0BEKa ¢ JKUBOTHBIMU. CHCTEMAaTHUYECKOE MOJI0KEHUE YEIOBEKA.
CBugerenbcTBa  CXOACTBA  YEJOBEKA C  JKUBOTHBIMU:  CPaBHUTEIIBHO-
MOpGOIOTHYECKHE, AMOPHUOJIOTHYECKHE, (hU310I0r0-OMOXUMHUYECKHUE,
noBeieHueckre. OTanyus 4enoBeKa OT KUBOTHBIX. [IpsIMOXOXKIEHNE U KOMIUIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3zBuTHE TOJIOBHOIO MO3ra U BTOPOM CUTHAJIBHOU
CUCTEMBI.

JIBrokymue cuiibl ((akToOpbl) aHTPONOreHe3a: OMOJIOrHYecKre, COluaIbHbIE.
CooTHolIeHne OMOJOTUYECKUX U COLUATIBHBIX (DAKTOPOB B aHTPOIIOT€HE3E.

OcHOBHBIE CTaJAMM aHTpoIoreHe3a. PaHHue 4YenoBeKOOOpa3Hbie 00E3bSHbI
(TIPOKOHCYJIBI) ¥ pAHHUE TMOHTHJIBI — OOIHE TPEIKH YeTOBEKOOOPa3HBIX 00€3bsiH U
JroJie. ABCTPaTONUTEKU — JBYHOTHE MpeAKH Jtofeh. YUenoBeK yMenbli, repBbie
M3TOTOBJICHUS OPYIUM TpyAa. UenoBek NpsIMOXOAALIMNA U IEPBBIMA BBIXOJ JIKOJAEH
3a mnpenensl  Adpuku. YenoBek reipenbOeprckuil — - 0oOmMMM  MpeIoK
HEAHJEPTAJIBbCKOTO YEJIOBEKA M YEJIOBEKA PasyMHOro. YenoBeK HeaHAEpTalbCKUN
KaK BHJ JIIOJEH XOJOAHOTO KJIMMaTra. YeloBeK pa3yMHbIM COBPEMEHHOIO THIIA,
JICHUCOBCKUM YEJIOBEK, OCBOCHHME KOHTHHEHTOB 3a mpenenamMu Adpuku.
[TaneoreneTrka U NajgeoOreHOMHUKA.



OBOMIONMS COBPEMEHHOTO YeloBeKa. EcTecTBEHHBI OTOOpP B MOMYJNSLMSIX
yenoBeka. MyTanMoHHbBIM mpouecc W noauMop@usM. [lomyssiuoHHBIE BOJHBI,
npeiid reHoB, murpanus U «d(pQPeKT oCHOBATENS» B MOIMYISIUIX COBPEMEHHOTO
YEJI0BEKA.

Uenoseueckne pacel. I[loHsatue o pace. bonbiime packl: €BponeougHas
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUANIbHASs),  MOHTOJOWAHAsS
(a3maTcko-aMepuKaHcKas). BpemMs u myTu paccelieHHs 4YelOoBeKa IO IJIaHETe.
EnuHcTBO  dyenoBeueckux — pac. HaydHas  HECOCTOSTENBHOCTh  pacu3Ma.
[IpucnocoOeHHOCTh YeNoBeKa K Pa3HbIM YCJIOBHUSIM OKpY)KaroUleHd cpeabl.
Bnusnue reorpaduueckoil cpeapl W Apeiida reHoB Ha Mopdosoruio u
(U3HOJIOTHIO YETIOBEKA.

MexaucuMiuiiHapable  MeTobl B (usnueckoil  (OMOIOTHYECKOM)
AHTPOMOJIOTUM.  ODBOJIOLMOHHAS ~ AHTPOINOJIOTHS U MAJCOaHTPOMOJIOTHS
YEJIOBEYECKUX MOMYJISIIUA. broconuanbHble MCCIEIOBaHUS MPUPOABI YEIOBEKA.
HccnenoBanre KO3BOTIOLMH OMOJIOITMYECKOr0 M COLMAIBLHOTO B YEJIOBEKE.

JleMoHCTpauun

[Toptpersr: Y. lapsun, JI. Jluku, . . Porunckuii, M. M. I'epacumos.

Tabnuibl u cxembl: «MeToJIbl aHTPOTOJIOTUNY, «['0JJOBHOM MO3I YeJIOBEKaY,
«YenoBekooOpa3ubie 00€3bsHbI», «CKeNeT 4YeloBeKa M CKeJeT IIMMIIaH3e»,
«PynuMEHTHI U aTaBU3MbBDY, «J|BUXKYIIIUE CUIIBI aHTPOIIOTEHE3aY, « IBOJIIOIIMOHHOE
JIPEBO  4YEIOBEKa», «ABcTpanonutTek», «YenoBek  ymenwlit»y, «YenoBek
MPSIMOXOAIINIY, «JleHncoBckui yenoBek» «Heanaepranbsupbny, « KpoMaHbOHIBD?,
«IIpenku yenoBeka», «ITanbl SBOJIOLUHU YEIOBEKA», «Packl UeloBeKay.

O6opynoBaHue: MYJSDKH — OKaMEHEJIOCTeH, TIPeAMETOB MaTepualibHOU
KyJIbTYphl ~TIPEIKOB YeEJIOBEKa, penpoaykuuu (dororpaduu) KapTUH C
MUQOJIOTUYECKUMU U  OUOJICHCKUMM CIOKETAMHU TPOUCXOXKJICHUS YEJIOBEKa,
dboTorpaduu Hax0I0K UCKOMAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YeJI0OBEeKa, MOJIEITh
yeperna 4YeJOoBE€Ka M Ueperna IIUMMIIAH3€, MOJIeNIb KHUCTH YEJOBEKA U KHUCTHU
HIMMIIaH3€, MOJEIIA TOpCa MPEAKOB YEJIOBEKa.

JlaGopaTopnasi padora «l3yueHne o0cCOOEHHOCTEW CTpPOEHHUS CKeJeTa
YeJIOBEKa, CBS3AHHBIX C MPAMOXOKICHUEM.

IIpakTnueckas padora «/3yyeHre SKOJIOrMYECKUX aJal TN YeIIOBEKay.

Tema 6. Jxkosorusi — Hayka O B3aMMOOTHOULICHHSIX OPraHU3MOB M
HA/IOPraHU3MEHHBIX CHCTEM C OKPY:KAKOLIeH cpe1oi

3apoxaeHre U pa3Butue 3kojoruu B Tpyaax A. I'ym6onbara, K. @. Pynbe,
H. A. CesepuoBa, J. I'ekkens, A. Tencnu, B. H. Cykauéna. Pa3gensl u 3amauun
sK0J0THH. CBSI3b 3KOJIOTUU C APYTUMH HayKaMHU.



Metonsl sxonoruu. I[loneBbie HaOmOAECHUA. DKCIEPUMEHTHI B HKOJIOTHU:
npupojHble W JabopatopHble. MoJaenupoBaHUE B IKOJOTUHA. MOHHUTOPHHT
OKPYXKAaIOMIEH CPeIbl: JTOKAIbHBIN, PETUOHATBHBINA U TJIOOATBHBIN.

3HaYeHUE DOKOJIOTMYECKMX 3HAHUM I YEJIOBEKa. DKOJOTHYECKOE
MHPOBO33pPEHNE KaK OCHOBA CBS3€Hl YENOBEYECTBA C NMpUpoaoi. PopmupoBaHue
HKOJIOTUYECKOM KYJIBTYPhI U SKOJIOTHYECKON IPaMOTHOCTH HACEIEHUS.

JleMoHCTpanun

[Toptpetsi: A. I'ym6onbar, K. ®@. Pynbe, H. A. CeBepuos, 2. ['ekkensb, A.
Tencnu, B. H. Cykaués.

Tabmuubl u cxembl: «Pazgensr sxonorun», «Metoasl skonoruny, «Cxema
MOHUTOPHUHIA OKPYXKAIOLIEN CPeIbI».

JlabopaTopHas padora «3yuenue METOJIOB 3KOJIOTUYECKUX
UCCIICIOBAHUI.

Tema 7. Opranu3msl u cpeaa 0OMTAHUA

DKOJIOTHYECKHE (PaKTOPbl U 3aKOHOMEPHOCTH UX nenctus. Kiaccupukanms
HKOJIOTHYECKUX (DAKTOPOB: aOMOTHUECKUE, OMOTHUECKHUE, aHTpOIIOreHHbIe. O0ume
3aKOHOMEPHOCTH AEHCTBUS 3KoJIoTHUecKuX (akrtopos. IIpaBuno munumyma (K.
[npenrens, 0. JInbux). TonepaHTHOCTh. DBpUOMOHTHBIE M CTEHOOMOHTHBIC
OpraHU3MBl.

Abuotnueckue (¢akrtopel. CBeT Kak sKonorudeckuil akrtop. JleiicTBue
pPa3HbIX YYAaCTKOB COJIHEYHOT'O CHEKTpa Ha OPraHU3Mbl. DKOJIOTMYECKUE TPYIMIIbI
pacTeHUN M JKMBOTHBIX II0 OTHOIICHHIO K cCBeTy. CHUTHaJbHAas poOJIb CBETA.
doTonepruoau3M.

Temmneparypa kak oskojorumdeckuin (axrop. [eilicTBue TemmepaTypbl Ha
opraHu3Mbl. [IoMKWIIOTEPMHBIE U TOMOMOTEPMHBIE OPTAaHU3MBL. JDBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxuocts kak skonorumdeckuid ¢aktop. Ilpucrnocobnenus pacteHuilt K
noJiiepKaHuio BoJgHOro OanmaHca. Knaccudukanusi pacTeHMi MO OTHOIIEHUIO K
Boze. [IpucnocoOneHust KUBOTHBIX K U3MEHEHUIO BOJHOTO PEXKUMA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAsl, HA3€MHO-BO3JYIIHAs, MOYBEHHA,
rilyOMHHasT  TOANOYBEHHAs, BHYTpUOpraHu3MeHHas.  Duzuko-xumuyeckue
O0COOEHHOCTH cpell oOuTaHusi opraHu3MoB. [IpucrmocoOneHusT OpraHM3MOB K
YKU3HM B pa3HbIX Cpelax.

buonornyeckue putmbl. BHemHue W BHyTpeHHUE pUTMBI. CyTOYHBIE H
roJu4yHble PUTMBL. [IpHUCHIOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHMSIM
YCJIOBHM KU3HMU.

Kusnennsie Qopmbl opranuzMoB. [loHsiTHe O JKU3HEHHOW (Qopme.
XKuznennole pOpMbI pacTeHUM: AepeBbs, KyCTAPHUKU, KYCTAPHUUKU, MHOTOJIETHHE



TpaBbl, OJHOJETHHE TpaBbl. JKW3HEHHBIE (POPMBI IKUBOTHBIX: THUIPOOHMOHTHI,
re0OHUOHTHI, a3POOHOHTHI. OCOOCHHOCTH CTPOSHHUS U 00pa3a KU3HHU.

buotnueckune (bakTopsI. Bunpr  OMOTMYECKMX  B3aUMOJEHCTBHIL:
KOHKYPEHIUsI, XUIIHUYECTBO, CUMOUO03 U ero gopmel. [lapazutusm, koomnepanus,
MyTYyaju3M, KOMMEHCAIU3M (KBapTUPAHTCTBO, HaxJieOHM4ecTBO). Hetpoduueckue
B3aUMOJICUCTBUS  (Tomm4eckue, (Qopudeckue, ¢adbpuueckne). 3HAUYCHUE
OMOTHYECKUX B3aMMOJCUCTBUM JJIsI CYIIECTBOBAHUSI OPraHU3MOB B Cpele
obutanus. [IpuHIUIT KOHKYPEHTHOTO UCKIIOYECHUSI.

JdeMoHCcTpaIMuA

Tabmuubl U cxembl: «Jkonorudyeckue @axrtopb», «CBETOBOM CIEKTpY,
«IKOJIOTUYECKUE TPYIIIbI )KUBOTHBIX MO OTHOIICHUIO K CBETY», «TemIoKpoBHbIE
KUBOTHBIC», «XOJOJAHOKPOBHBIE >XUBOTHBIE», «DuU3noNOrHUEecKUe aaanTaluu
KUBOTHBIX», «Cpenpl O0OWTaHUS OpraHu3MoB», «buomornyeckue pUTMBIY,
«Kuznennole  Qopmbel  pactenmity, «KuzHeHHbIE  (GOPMBI  KUBOTHBIXY,
«IKOCHUCTEMA IUPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA XBOMHOIO Jiecay, «Llenu
NUTaHUs, «XulHudecTBoy, «llapasutuzm», «KoHkypeHuus», «CumMOnos3y,
«KommeHncanuzmy.

O6opynoBanue: repbapud pacTeHUW W KUBOTHBIX, MPUCIHOCOOICHHBIX K
BIUSHUIO PAa3UYHBIX OSKOJOTUYECKUX (PAKTOpOB, repdapuu CBETOIOOUBBIX,
TEHEJIFOOMBBIX M TEHEBBIHOCIUBBIX PACTCHUM, CBETOJIOOUBBIC, TCHEIIOOUBHIC U
TEHEBBIHOCJIMBBIE KOMHATHBIC PACTECHUS, repOapuu U KOJUICKIIMHU TEIIOMI0OUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PACTEHUM, Uydesia MTHUIl U 3Bepeid, repOapuu
pacTeHull, OTHOCSIIMXCA K TUrpoduTaM, kcepoduram, Me30puTaM, KOMHATHBIC
pacTeHusl JaHHBIX TPYII, KOJJIEKIIMHA KUBOTHBIX, OOUTAIOIIUX B Pa3HBIX cpeiax,
repObapul M KOJUIGKIIMM PACTEHUH MW JKUBOTHBIX, OOJIAAlONIUX YepTaMu
MPUCIIOCOOJICHHOCTH K CE30HHBIM M3MEHEHUSIM YCIOBUM JKM3HU, repOapuu u
KOJUICKIIUU PACTEHHM M >KUBOTHBIX PA3UYHBIX KU3HEHHBIX (POPM, KOJUICKITUU
YKUBOTHBIX, YUACTBYIOIIMX B PA3JTMYHBIX OMOTUUYECKUX B3aUMOJCHCTBUSIX.

JlaGopaTopnasi paGora «BpisBiIeHUE NPUCTOCOOJIEHUM OpPraHU3MOB K
BJIUSTHUIO CBETAY.

JlaGopaTopnasi paGora «BpisgBICHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPhI».

JlabopaTopnasi pa6ora «AHATOMUYECKHE OCOOCHHOCTH pACTCHUN U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. IKo10rusi BUAOB U MOILYJISA UM

DKOJIOTUYECKHE  XapaKTEPUCTUKHU NOMYJIALINH. [Tomynsiiust KaK
Oounonornyeckas cucrema. Poib HEOTHOPOMHOCTH Cpelibl, (PU3NIecKux 6ApbepoB U
0COOEHHOCTEH OMOJIOTHH BUIOB B (DOPMUPOBAHUH MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyysiiuid. (OCHOBHBIE TIOKa3aTeNW MOMYJIALMU: YUCIECHHOCTh, IUIOTHOCTb,



BO3pDaCTHAasi M IIOJOBAasl CTPYKTypa, POXKAAEMOCTb, IPUPOCT, TEMII POCTAa,
CMEPTHOCTb, MUTPALIUSL.

Dkosioruyeckas CTpykrypa nonyssinuu. OleHKa YUCIECHHOCTH TOIMYJISIUHN.
JlnHaMUKa MOMyJAIUMUA U €€ Perydaiud. bUoThdeckuil MOTEHIMAT IMOMYJISLNH.
MoaenupoBanue TMHAMHUKUA TOMYJISIIAK. KpuUBbIEe pocTa YUCICHHOCTH TOMYJISAIINUM.
KpuBble BbDKMBaHUSA. Perynsius YWCICHHOCTH MOMYJSAIUNA: POk (HaKTOPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT IJIOTHOCTH. JKOJIOTMYECKHUE CTPATETUH BUOB (I- U
K-ctparerun).

[Tonarue o0 sKoJIOTMYECKON HUIEe BHaa. MectooOuTanue. MHoroMmepHas
Mozenb 3kosiorndeckon HumM k.M. XartumHcoHa. Pa3mepbl 3KOIOTMYECKOU
Hui. [loTeHnmanpHas u peanu3oBaHHAs HUIIIH.

Bun kak cucrema nomynsuuid. Apeansl BUIOB. BUabl M HX KU3HEHHBIE
CTpaTEruu. JKOJOTUYECKUE SKBUBAJIEHTHI.

3aKOHOMEpPHOCTM TIOBEJICHUS W MUrpaluid >KUBOTHBIX. buoiormdeckue
WHBa3UM YYKEPOJIHBIX BUJIOB.

JleMoHCTpauun

[Toptper: Ix. . XaTunHCOH.

Tabmuubl U cXeMmbl: «JKOJOTHYECKHUE XapAKTEPUCTHKU MOMYJISLIUNY,
«IIpocTpaHcTBEeHHass  CTpyKTypa mnomyisium», «Bo3pacTHble  NHUpaMUIbI
nonysnun», «CKOpPOCTh  3acelieHUs MOBEPXHOCTH  3€MJIM  Pa3IUYHBIMU
opranuzmammn», «Mogeinb 3xonorudeckoit Humm k. M. XaTunHcoHay.

O6opynoBaHue: repoapuu pacTeHUN, KOJIJICKIIMN YKUBOTHBIX.

JlaGopaTopnasi pabora  «IIpucmocoOneHus ceMsH  pacTeHHH K
PacCeNICHUIO».

Tema 9. Ikos10rust co00IECTB. IKOJOTHYECKHE CHCTEMBbI.

CooOmiectBa opranu3MoB. buorneHo3 u ero crpykrypa. CBA3UM MEXIY
OpraHu3Mamu B OUOIIEHO3E.

Okocucrema kak otkpbiTas cuctema (A. Jkx. Tencnu). dyHKIMOHATBHBIC
0JIOKM OpraHu3MOB B DJKOCHUCTEME: TMPOAYLEHTbl, KOHCYMEHTBI, PEIYIEHTHI.
Tpoduueckue ypoBHu. Tpoduyeckue uenu u cetu. AOHOTHYECKHE OJIOKH
skocucteM. [TouBsl U Wbl B 3kocucTeMax. KpyroBopot BeeCTB U MOTOK SHEPTUH
B OKOCHUCTEME.

OcHOBHBIE  TIOKa3aTeau  dAKocucTeMbl. buomacca u  mpoaykuus.
DKOJOTHYECKUE TUPaAMU/IbI YKCEN, OMOMAacChl U SHEPTUH.

Jlunamuka sxocucmem. Kamacmpoghuueckue nepecmpotuixu. @aykmyayuu.
HampaBneHHbie 3aKOHOMEpPHBIE CMEHBI COOOIECTB — CyKieccuu. llepBuuHbie U
BTOPUYHBIE CYKIIECCUM W MX TMPUYUHBI. AHTpPOIOIE€HHbIE BO3JCUCTBUS Ha
cykneccuu. KimmmakcHnoe cooOrectBo. bropaznoobOpasue u moHoTa KpyroBopora
BEIIIECTB — OCHOBA YCTOMYHMBOCTH COOOIIIECTB.



[IpupoaHbIe 3KOCUCTEMBL. JKOCUCHEMbL 03ED U peK. DKocucmembl Mopeti u
oxeanos. Ixocucmemvl MyHOp, 1€CO8, CMenel, nyCmbitb.

AHTpONIOr€HHBIE HKOCUCTEMBI. ATrposKkocucTeMa. ArpoueHo3. Pazmmuus
MEXIy aHTPOIIOT€HHBIMU U MIPUPOTHBIMHU YKOCUCTEMaMHU.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. [oponckas
bnopa u ¢ayna. CuHaHTpomm3aius TOpPOJACKOW QayHbl. buonormueckoe wu
X035MCTBEHHOE 3HAUYECHUE arPOIKOCUCTEM B YPOOIKOCHCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUI OPraHU3MOB B
sKkocuctemMax. Ponb kackaonoco 3ggexma u 6udo8-30ughpukamopos (Kirouesvix
61008) 8 yHKYUOHUpOoBanuu 3Kocucmem. IlepeHOC SHEPTHUU U BEIIECTB MEXTY
CMEXXHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, OMYJISIUN U YKOCUCTEM
B YCIIOBHSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3JICHCTBHIA.

Mexanuzmoi 8030elicmeus 3aepA3HEHUll  PA3HbIX munos Ha
CcyOOpeaHUu3MeHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTEMHOM YPOBHSIX,
OCHO8bl  9KOJI02UHECKO20  HOPMUPOBAHUS — AHMPONO2EHHO20  8030€UCMBUs.
MeTo1010THs MOHUTOPHUHTA €CTECTBEHHBIX U aHTPOITOTCHHBIX 3KOCHCTEM.

JleMoHCTpauumn
[Toptper: A. JIx. Tencnu.
Tabmunpr  u cxembl:  «CTpykTypa  OuoueHo3a»,  «OKOocHCTeMa

HIMPOKOJIUCTBEHHOTO JIecay, « IKOCUCTEMA XBOMHOTO Jiecay, «DyHKIIMOHAIIbHBIC
IPYIIbl OPTAaHU3MOB B 3KOcUCTEME», «KpyroBopoT BEIIECTB B IKOCHUCTEMEY,
«llenu nutanus (macTOUIIHAS, TETPUTHAS)», « DKOJIOTHUECKAsT TUPAMHIA YUCEID,
«IKonoruyeckas nmupamuyia OMOMaCChly, «IKOJIOTHUECKasi MUpaMUa SHEPTUNY,
«O0pazoBanue 6onota», «IlepBuunas cykueccus», «BoccTaHoBieHue jeca mocie
noxapa», «9Kocucrema 03epay», «ArpoueHos», «KpyroBopoT BEHmIECTB U MOTOK
SHEPIruM B arpoiieHo3e», «[Ipumepsl ypOboskocucTeM.

O6opynoBanue: repbapun pacTeHU, KOJUICKIIMA HACEKOMBIX, Uydelia MTUIL |
3Bepeit, repOapuu KyJIbTYpPHBIX U TUKOPACTYIIUX PACTCHUM, aKBAPUYM KaK MOJIENb
YKOCHUCTEMBI.

IIpakTnueckas padora «/3ydenue u onvucanre ypo0o3KOCUCTEMBD».

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

IKCKYypeHusi «DKCKypCHUsl B TUIUYHBIN OmoreorieHo3 (B ayOpaBy, OEpe3HSsK,
€IbHUK, Ha CYXOJ0JIbHBIN UM TIOUMEHHBIN JIyT, 03€pO, 00JIOTO)».

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

Tema 10. buocdepa — riodanbHas 3IKOCUCTEMA

buochepa — obmemmanerapuas o0osiouka 3eMiM, TN€ CYIIECTBYET WU
CyILECTBOBaJIA KM3Hb. PazBuTHe npejacTaBieHuili o ouochepe B Tpyaax J. 3rocca.



VYuenue B. U. Bepnaackoro o 6uochepe. O6mactu 6mochepsr u e€ coctan. Kupoe
BEIIeCTBO OHochepsl U ero PyHKIIHH.

3aKOHOMEPHOCTH cymiecTBOBaHUS Onocdeprl. OcoOeHHOCTH OMOChephl Kak
rio6abHOM 3K0cUCcTeMBbL. JMHamuueckoe paBHoBecue B Ouocdepe. KpyroBopotsl
BEIIECTB U OMOT€OXMMHUYECKUE IUKIIBI (YIiiepoja, a3oTa). PUTMUUHOCTE sIBIEHUMN
B Omocdepe.

3oHanbHOCTh Ouocdepnl. IlonstTne o Omome. OCHOBHBIE OWOMBI CYIIIH:
TyHApa, XBOMHBIE JIECa, CMEILIAHHbIE U IIUPOKOJIMCTBEHHBIE JIECA, CTENH, CABAHHBI,
MIyCTBIHU, TPOIMUYECKHE JIECA, BBICOKOTOPhs. KimMar, paCTUTENbHBIN U )KUBOTHBIN
MHUP OMOMOB CYIIIH.

CrtpykTypa U QyHKIUS )KUBBIX CUCTEM, OIIEHKA UX PECYPCHOTO MOTEHIIMAJA U
onocdepHbIX PYHKIUI.

JlemoHcTpanuu

[Toptpetsl: B. W. Bepuanckuii, J. 3rocc.

Tabmuubl u cxembl: «I'eocdepsl 3emnn», «KpyroBopoT azota B mpuUpone»,
«KpyroBopoT yriepona B npupoae», «KpyroBopoT Kuciopoga B HpUPOIE»,
«KpyroBopoT Boasl B mpupoae», «OcHOBHbIe OMOMBI cymmn», «Kinmarnueckue
nosica 3emnn», «TyHapay, «Talray, «Cmemanaslii jgec», «IIIupoKoIMCTBEHHBIM
necy, «Crenby, «CaBanHay, «IlycTbiHgy, « Tponndeckuii Jiecy.

O6opynoBaHue: repoapuu pacTEHUN pa3HbIX OMOMOB, KOJUICKIIUH KUBOTHBIX.

Tema 11. YesnnoBek u oOKpy:xa0OIas cpeaa

DKOJIOTUYECKHE KPU3UChI M HMX MPUYMHBL. Bo3aeicTBHE YelOBEKa Ha
ouocdepy. 3arpsizHeHHE BO3IYIIHOM cpenbl. OxpaHa Bo3ayXa. 3arpsi3HEHUE
BoAgHOW cpenbl. OxpaHa BOJHBIX pecypcoB. Pazpymenne mnoussl. OxpaHa
MOYBEHHBIX pecypcoB. MI3MeHeHne KinmMara.

AHTpOIIOTEHHOE BO3JICMCTBUE HA PACTUTENBHBIA U KUBOTHBIM MUp. OxpaHa
pPacCTUTENILHOTO W >KUBOTHOTO Mupa. OCHOBHBIE MNPHUHIUIIBI OXPAaHbl MPUPOJIBIL.
Kpacasie xHuru. Oco0o oxpansembie npupojansie Ttepputopun (OOIIT).
borannyeckue cajpl U 300J10THYECKUE TTAPKU.

OCHOBHBIC TPHUHIUIIBI YCTOMYMBOTO PA3BUTHSI UEOBEUECTBA W TMPUPOJIBI.
PanvonanbHO€  MPUPOJONOJB30BAaHME M COXpAaHEHHE  OMOJIOTMYECKOTrO
pasHooOpasust 3emin. OOmMe 3aKOHOMEPHOCTH TJI00ABHBIX SKOJOTHYSCKHUX
Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOT'O KPU3HCA U €T0 BEPOSITHBIE TOCIIEICTBHUS.

Pa3Butne METOJIOB MOHUTOPUHTA PA3BUTHUSI OMACHBIX TEXHOTEHHBIX
npoueccoB. CucmemHvle uccie0o8anus nepexooa K pecypcocbepezaroujeli u
KOHKYPEHmMOCnocobHotl anepeemuke. buonozuueckoe pasnoobpasue u buopecypcawi.
Hayuonanvnvlie ungopmayuonusvie cucmemvl, obecneuusaowue O00CMyn K
uHgopmayuu nO COCMOAHUIO OMOENbHLIX 6U008 U 3IKocucmem. OcHoOBbl



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

JleMoHCTpanun

Tabmuubl  w  cxembl:  «3arpsisHeHHEe  atMocepb»,  «3arpsi3HEHHE
ruapocdepbl», «3arpsizHeHue 1ouBb», «llapHukoBbit  3dpdexT», «Ocobo
OXpaHseMbIe MPUPOTHBIE TEPPUTOPUN», «MOJEIN YIPABIIEMOTO MUPAY.
O6opynoBanue: ¢otorpaduu OXpaHIEMBIX PACTCHHA W >KUBOTHBIX KpacHoi
kHuru Poccutickoit @enepanuu, KpacHol KHUTH pervoHa.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BUOJIOTYHU HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K peE3yibTaTaM OCBOCHMS
OOy4YalONIMMHUCS TPOrpaMM CpeIHEro o0Iero o0pa3oBaHUsl: JUYHOCTHBIE,
METANpPEIMETHBIE U MPEIMETHBIE.

B cTpykType NTHYHOCTHBIX PE3yJbTaTOB OCBOCHHS MPOTPaMMBI IO OHOJIOTHH
BBIJICJICHBI CIIEAYIOUIME COCTABISAIONINE: OCO3HAHKWE OOYYaAIOIIMMUCA POCCUICKON
IPAXKIAHCKON UJIEHTHYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSTEIbHOCTH
U CaMOONpEACNCHUIO0, Haluuyue Mmomusayuu K OOyYEHUIO  OHOJIOTUH,
yeneHanpasienHoe pazeumue BHYTPEHHHUX YOEXKIEHUN JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUUYECKUX TPAAMIUN pa3BUTUS OUOJOTUYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIUXCSl PYKOBOJCTBOBATHCS B CBOEH
JEATEIIBHOCTH 1[I€HHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPUCYIIUMU CUCTEME
OMOJIOTUYECKOTO  00pa3oOBaHUs, Haauyue NpagoCO3HAHUA  DKOJIOTHUUECKOU
KYJBTYPbI, CHOCOOHOCMU CMA8UmMb eI U CTPOUTH KU3HEHHBIE TIIaHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS MPOTPAMMBbI 110 OMOJIOTUU JOCTUTAIOTCS
B CIMHCTBE Y4YEOHOW M BOCIHUTATEIBHOM JEATEIBHOCTH B COOTBETCTBHM C
TPAAULMOHHBIMUA POCCUICKUMU COLMOKYJBTYPHBIMU, HCTOPUUECKUMU U TyXOBHO-
HPaBCTBEHHBIMU II€HHOCTSIMU, MPUHATHIMU B OOIIECTBE IMpaBWJIAMU MU HOPMaMU
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIlecCaM CaMOIIO3HAHUS, CAMOBOCIIUTAHUS U
CaMOpa3BUTHUsSA, PAa3BUTHUS BHYTPEHHEH TMO3UIMU JIMYHOCTH, MATPUOTU3MA U
YBaKEHUS K 3aKOHY U MPaBOIOPSAIKY, YEJIOBEKY TPyJa U CTaplIeMy MOKOJECHHIO,
B3aMMHOTO YBa)KCHHUS, OCPEKHOTO OTHOIICHUS K KYyJbTYPHOMY HACJICIUI0 U
TPaJULMsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoir denepaiuu, npupoae u
OKpYXKarolIEn cpelie.

JInyHOCTHBIE pe3yibTaThl OCBOEHHUSI ydeOHOro mpeamera «buosorus
JIOJDKHBI OTPaXkaTh TOTOBHOCTH U CITIOCOOHOCTH OOYYAIOIITNXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUCHTAIlMM, TO3WTHUBHBIX BHYTPEHHHUX  YyOEXKIECHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
OMbITA U OMbITA AEATEILHOCTA B MPOILIECCE peav3alliid OCHOBHBIX HaIpPaBIICHUI
BOCIIUTATEIBHOU ESITENHLHOCTH, B TOM YKCIIE B YACTH:

1) rpaIaHCKOro BOCIIMTAHUS:

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3UIIMKM 00YYaIOIIEeTroCsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO 4JICHA POCCUMCKOI0 OOIIECTBA;

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



TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIbHOCTA TMpPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEUICHUU YYEOHBIX W IMO3HABATEJbHBIX 3aJ1ay, BHIITOJTHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

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

YMEHUE yYUTHIBATH B CBOMX JECUCTBHSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICUCTBUS JTIOJICH C Pa3HBIMU YOCKICHUAMU, KYJIbTYPHBIMUA LICHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B THIPOILIECCE COBMECTHOIO BBIOJHEHHUS
y4eOHbIX, TI03HABATEIbHBIX M HCCIEAOBATENIbCKUX 3a7a4, YBaXKUTEJIBHOIO
OTHOIIICHHS K MHEHHUIO OIIMOHEHTOB IMpU OOCYXJIEHUH CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTAapHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTH POCCHICKON TpaXJaHCKOU WJICHTUYHOCTH,
NaTpuoOTU3Ma, YBaXKEHHS K CBOEMY HApOJay, YYBCTBa OTBETCTBEHHOCTH IEpe]l
PonuHoM, ropmoctm 3a CBOM Kpal, CBOK PoaumHy, CBOM SI3BIK U KYJBTYpY,
MPOIIUIOE ¥ HACTOSAIIEE MHOTOHAIIMOHATIBLHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJHOMY HACJIEIUIO U MaMSATHUKAM IPUPO/IBI,
JTOCTUXEHUSIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuTHE OWOJIOTHMH, TOHMMAaHHUS 3HAYEHUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIBI, B )KU3HU YEIOBEKA U COBPEMEHHOTO OOIIIECTBA;

ujeitHas yOeKJIEHHOCTh, TOTOBHOCTh K CIIy)KeHHIO M 3amuTte OTedecTsa,
OTBETCTBEHHOCTb 3a €r0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEHW POCCUMCKOT0 HAPOa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, S TUYECKOTO TTOBEICHMUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUECHTHUPYACH HA MOPAIHLHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaja B MOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOILIEHUE K CBOMM POAUTENSIM, CO3/IaHUIO0 CEMbU HAa OCHOBE
OCO3HAHHOI'O0 TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUHM C
TpaauuusMHu HaposoB Poccuu;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIIOYAs ICTETUKY ObITAa, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIIICHUN;

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



TOTOBHOCTh K CAMOBBIPQKEHHUIO B Pa3HbIX BUIAX HCKYCCTBAa, CTPEMJICHUE
IPOSIBIISITH KAYECTBA TBOPUECKOU JTUYHOCTH;

S) ¢usnyeckoro BocnuTaHus, GOPMHPOBAHMSA KYJAbTYPbl 310POBbS H
IMOLMOHAJIBLHOIO 0JIaronoJIyYns:

NOHMMAaHUE W peaju3alus 3J0pOBOTO W 0e30MacHOro oOpasza KU3HU
(3m0poBOE  TUTaHWE, COOJIFOJICHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
cOanmaHCHUpPOBAaHHBIA PEXUM 3aHATHH W OTAbIXa, peryispHas Qunueckas
aKTUBHOCTH), OEpEkKHOr0, OTBETCTBEHHOI'O W KOMIIETEHTHOTO OTHOIICHUS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3JI0POBBIO;

MOHMMAHUE LEHHOCTH MPAaBUJI HWHIMBUAYAIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOro MOBEICHUS B CUTYallUsAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAHHWE MOCIEACTBUN U HENPUITHS BPEAHBIX MPUBBIYEK (yHOTpeOIEHUS
aJIKOTr0JIsl, HAPKOTHKOB, KYPEHHUS);

6) Tpy10BOI0 BOCIIMTAHMSI:

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

TOTOBHOCTh K aKTHUBHOM JESITEIIBHOCTU TEXHOJOTHYECKOH M COLMAIBHON
HaIlPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSTEIBHO
BBIIIOJIHATH TAKYIO JIESTEIBHOCTB;

UHTEpEC K pa3inyHbIM cdepaM MpodhecCHoHATbHON JEesATENbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  pealn30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbL;

TOTOBHOCTh M CHOCOOHOCTh K 0Opa3oBaHHI0O W C€aMOOOpa30BaHMIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3K0JIOTHYECKOT0 BOCIIUTAHMSA

HKOJIOTUYECKH LEJIECO00pa3HOE OTHOIIEHHE K MPUPOJAE KaK HCTOYHHKY
YKU3HHU Ha 3eMJie, OCHOBE €€ CyIleCTBOBAHUS;

NOBBIUICHHE YPOBHS SKOJOTMYECKOM KYyJIbTYphl: MPHOOPETEHUE OIbITa
IUIAHUPOBAHMS TIOCTYNIKOB M OLIEHKM MX BO3MOXHBIX IOCIEACTBUN IS
OKPYKaIOIIEN CPEIbI;

OCO3HAaHHME TJI00aTBHOrO XapakTepa SKOJIOTMYECKHX MpoOJeM M IMyTed HuX
pelieHus;

CIIOCOOHOCTh HCIIOJIb30BaTh MpUOOpETaeMble TPH HU3YYCHUU OHOJIOTHH
3HaHWS W YMEHMsS TpPU PELICHUH NpoOJieM, CBA3AHHBIX C pPAlMOHAIbHBIM
MPUPOJIONIOIB30BaHUEM  (COOJIIOICHUE  MpaBWI  TOBEACHUS B TPUPOJE,
HaIpaBJICHHBIX HA COXpPAaHEHUE pPABHOBECHS B DOKOCHUCTEMAX, OXpPAaHY BHUJIOB,
AKOCHUCTEM, OrOochephl);

AKTUBHOE  HEINPUATHE JCUCTBUM, NPUHOCAIIMX BpPEH  OKPYXKaAKOUIEH
OPUPOJIHON cpezie, YMEHHE MPOTHO3UPOBATH HEOJIATOMPHUITHBIE IKOJIOTUYECKUE
MOCJIEACTBUS MPEANPUHUMAEMBIX IEVCTBUN U MPEAOTBPALIATh UX;



HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOTO MBIIUIEHUS, YIKOJIOTUUECKON KYJIbTYPHI,
OIbITa NEeATENbHOCTH HKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOM
MIPAKTUKE, TOTOBHOCTH K YYAaCTHIO B IPAKTHUYECKOMN NIESITENBHOCTH SKOJIOTHYECKON
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(OPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUaJore
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUPE;

COBEPUICHCTBOBAHUE SI3BIKOBOM W YMTATEIBCKOW KYJIbTYpbl KaK CPEACTBa
B3aMMO/ICHCTBUS MEXKTY JIFOJbMU U TIO3HAHUSI MUDA;

MOHMMaHWE chneru@UuKd OWOJIOTMM KaK HayKH, OCO3HaHUs €& poiu B
bopMHpPOBaHUN PAIMOHATIBFHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBieHuss 00 OKpyKaroleM MHpPE Kak O €AMHCTBE MPHUPOJIbI, YeIOBEKa U
oOIIecTBa, B IMO3HAHMHM NPUPOAHBIX 3aKOHOMEPHOCTEH M PEIIEHHH Npo0iIeM
COXpaHEHUS TPUPOJIHOTO PABHOBECHS,

yOEeXAEHHOCTh B 3HAUYUMOCTH OWOJOTHUU JIsi COBPEMEHHOM ITMBHIIM3AIIUU:
oOecrieyeHus: HOBOI'O YPOBHS PAa3BUTHSA MEAMIMHBI, CO3/IaHHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX pelIaTh  PECYpCHbIE  MPOOJIEMBI  Pa3BUTHS
YeJI0BEUECTBA, MTOMCKA MyTeW BBIXOAA U3 IJI00ATBHBIX AKOJIOTHYECKUX MPOOJIEM U
oOecrieyeHusi Mmepexoja K  YCTOMUYMBOMY  Pa3BUTHIO,  PAlMOHAIBHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECypcoB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIINIEHUS OOIIEH KyJIbTYpbl, €CTECTBEHHO-HAYYHOH TI'paMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJTIbHOM TPaMOTHOCTH OOydarommxcs, GopMHpyeMOi
IPU U3y4YCHUU OMOJIOTHH,

MMOHMMAHHUE CYIIHOCTU METOJOB IMO3HAHUS, UCIOJb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH HCIOJNIb30BaTh IMOJy4yaeMble 3HaHUS [JIs aHaiu3a u
OOBSCHEHHUS SIBIICHUN OKPYXAIOLIEro MUpPA U MPOUCXOASAIIMX B HEM M3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIC 3aKJIIOUEHHMS Ha OCHOBE HAy4yHbIX (DaKTOB U
MMEIOIIUXCS JAHHBIX C [IEJIbIO MOTYYEHHUS JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHMS IS
pelieHus Ipo0sIeM B peaabHbIX )KU3HEHHBIX CUTYAIUAX;

OCO3HAHHWE LIEHHOCTU HAYYHOW JeATEIbHOCTH, TOTOBHOCTH OCYILECTBIISATH
MPOEKTHYIO U UCCIIEA0BATENbCKYIO AESITEIbHOCTh NHIUBUAYAIBHO U B TPYIIIE;

TOTOBHOCTh W  CIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHNI0, K aKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHWUW MO OWOJIOTHHU B
COOTBETCTBHHM C KU3HEHHBIMH MOTPEOHOCTIMHU.



METANIPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHbIE Pe3yabTaThl OCBOCHHS Y4eOHOTO mpenmeTa «buosorus»
BKJIIOYAIOT: 3HAaYMMble JIsI (OPMHUPOBAHHS MHUPOBO33PECHHUS OOYYAIOIIUXCS
MEXIMCIUIUTMHAPHBIE (MEXKIPEIMETHBIC) OOIIEHAYYHbIC MOHITHS, OTPaKAIOIINE
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa H CHEeNU(PUKYy METOJO0B TIO3HAHUS,
UCIIOJB3YEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, SHEPTHUs, SABJICHUE, MPOIECC,
CHUCTEeMa, HaydHbIH (PaKT, MPUHIIMI, THIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHS,
HcclieJOBaHUE,  HAOJIOJICHWE,  M3MEpPEHHME, OKCIEPUMEHT W  JApYyrue);
YHUBEpCAIbHBIC Yy4YeOHBIC HeWCTBHS (TIO3HABATENbHBIE, KOMMYHHUKATUBHBIC,

PETYJISTUBHBIE), 00ecIeynBaroIIne (dbopmHpoBaHue (GyHKIIMOHATBHON
FPAMOTHOCTH W  COLUMAJIbHOM KOMIETEHUMH OOYYalolUXCs; CHOCOOHOCTD
oOyuaromxcs UCIIOJIB30BAaTh OCBOCHHBIE MEXIUCIUIUIMHAPHBIE,

MHUPOBO33pEHUYECKUE 3HAHMS W  YHUBEpCAJbHble ydeOHbIE JIEHCTBUS B
ITO3HABATEIILHON U COLMAIIBHON MTPAKTHKE.

B pesynbrare wu3ydyeHus OHOJIOTMM Ha YpPOBHE CPEIHEr0 OOIIEro
oOpasoBanusi y oOyuwatonierocss OyayT cQOpMUPOBaHbl I103HABATEIbHbBIC
YHHUBEpCaJbHble yueOHbIE JEMCTBYSI, KOMMYHUKAaTUBHbIE YHUBEPCAIbHBIE yUeOHbIE
NEHCTBUS, pPEryJISTUBHBIC YHUBEpCAlbHbIE Y4YeOHbIE JIEHCTBUS, COBMECTHAas
NEeSATEIbHOCTbD.

MeTtanpenMeTHbIe PE3yJbTaThl OCBOCHHSI MPOTPAMMBI CPEIHEro OOIIEro
o0pa30BaHMsI JOJKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJIbHBIMHU y4eOHBIMU MO3HABATEIbHBIMH
AEeCTBUSIMM:

1) 6a3oBbIe JIOrHYECKHE IeiiCTBUS:

CaMOCTOATENBbHO  (QOPMYyJIHpPOBAaTH W aKTyallU3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh IPU OCBOCHWHM 3HAHUW NPHUEMBI JIOTMYECKOTO MBIIUICHHUS
(ananu3za, cuHTE3a, CpaBHEHMS, Ki1acCu(pUKaUU, 000OIICHUS), PACKPBIBATh CMBICIT
OMOJOTMYECKUX MOHATUM (BBIAENATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIIMBAThH
CBSI3U C IPYTUMH MTOHATUSAMH);

ONpENENATh UENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JNOCTHKEHHSI, COOTHOCUTD PE3YJIBTATHI AEATENBHOCTH C TOCTABICHHBIMU LIETSAMU;

UCIOJIb30BaTh OMOJIOTUYECKUE MOHATHUS IS OObsICHEHUS (DAaKTOB U SIBJICHHIM
YKUBOU IIPUPOLBI;

CTPOUTH JIOTHYECKHE pPACCYXICHUS (MHIYKTUBHBIE, JEAYKTUBHBIE, IIO
aHAJIOTMM), BBIABIIATH 3aKOHOMEPHOCTH W NPOTHUBOPEYHS] B PacCMATPUBAEMBIX
ABJICHUSIX, (DOPMYIIMPOBATH BHIBOIbI U 3aKIIOUEHUS;

IPUMEHATH CXEMHO-MO/IEJIbHbIE cpeacTBa AN IIPENCTaBJICHMS
CYLIECTBEHHBIX CBSA3€M M OTHOIICHUH B M3y4aeMbIX OMOJIOIMUYECKHUX OOBEKTax, a



TaKK€  MPOTHUBOPEUMI  pa3HOTO  poja,  BBIIBICHHBIX B Pa3iMuYHBIX
UH(GOPMAILIMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IUJIAH PEIICHHS MPOOJIEMBI C YYETOM aHAIM3a WMEIOIIUXCS
MaTepuaIbHbIX U HEMaTepUaIbHbIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JESTEILHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLICHUBATh PUCKHU TOCIIEICTBUN ACSITETbHOCTH;

KOOPAMHUPOBATh M  BBINOJHATH pabOTy B  YCIOBHUSIX  PEaAbHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOI'O B3aUMOJECHCTBYS;

pa3BUBaTh KPEaTUBHOE MBIIIICHUE NPU PELIEHUH )KU3HEHHBIX IPOOJIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKHE TeHCTBUS:

BJIa/IETh HaBBIKAMU Y4€OHO-UCCIIEIOBATENBCKON U MMPOCKTHON JESTEIBHOCTH,
HaBBIKAMHM  pa3peuieHus MpoOsieM, CIHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY IIOMCKY METOJIOB PELICHUsI IPAKTUUECKUX 33]a4, IPUMEHEHUIO
Pa3IMYHBIX METOJI0B MO3HAHUS;

UCTIONB30BaTh PAa3jMyYHbIe BUABI JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO
3HaHWs, €ro WHTEepIpEeTaluy, MPeoOpa30BaHUI0O W TMPUMEHEHHI0 B Y4YeOHBIX
CUTYaIUsX, B TOM YHUCIIC TIPHU CO3JaHUH YI€OHBIX M COI[MAIbHBIX MIPOEKTOB;

(GopMUpPOBATh HAYYHBIM TUI MBIIUICHUS, BIaJETh HAYYHONH TEPMUHOJIOTHEH,
KJIIOYEBBIMU MOHATHSIMU U METOJIaMU;

CTaBUTh M (HOpPMYIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
JESITEIIbHOCTH U )KU3HEHHBIX CUTYaIlHsX;

BBISIBJISITH TNPUYMHHO-CJICACTBEHHbIE CBSI3M W aKTyaJIM3UpOBaTh 3ajaauy,
BBIIBUTaTh TUINOTE3Y €€ pEeLIeHMs, HaXOAWTh apryMEHThl i J0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 3a/1aBaTh apaMeTpbl U KPUTEPUHU PELICHMUS;

aHAIM3UPOBAaTh TMOJYYCHHBIE B XOJE€ peUICHHs 3aJaud  pPe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh PUOOPETEHHBIN OTIBIT;

OCYIIECTBIISTh IEJICHANIPABICHHBIN MOUCK TEpPEeHOCa CPEICTB U CIIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPEY;

yMETh TMEPEHOCUTh 3HAHWS B TO3HABATEIBHYIO W TPAKTHUECKYIO 00JacTu
KU3HEICSATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIIBUTATh HOBBIE HJIEW, TpeiaraTh OPUTHHAIBHBIC TOIXOABI M PEIICHHUS,
CTaBUTH MPOOJIEMBI U 33/1a49H, TOMYCKAIOIINE AThbTePHATHBHBIC PEIICHUSI.

3) pabdora ¢ ungopmaunmeii:

OpPUEHTHPOBATHCS B PA3IUUHBIX HCTOYHHUKAX MH(OpMAaIMK (TeKCTe y4eOHOTO
nocoOusi, HAy4YHO-TIOMYJIIPHOM JUTEpaTrype, OHOJOTMYECKUX CIIOBapsAX U
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHbIX, B VIHTepHeTe), aHAJIM3UPOBATh



WH(OPMAITUIO PA3TMYHBIX BUIOB U (HOPM MIPEACTABICHUS, KPUTUIECKHA OIICHUBAThH
e€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

(GbOpMyIMpPOBATh 3alPOCHl U MPUMEHATH PA3JTMYHBIE METOJbI MPU TIOUCKE H
otbope Ouosorudeckor mHMOpPMaIMKM, HEOOXOUMOM Il BBIIOJHEHUSI yU4eOHBIX
3ajiay;

mpUOOpETaTh OIBIT KCHOJIB30BaHUS HWHGOPMAITMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHI, COBEPILICHCTBOBATh KYJIbTYPY aKTUBHOTO MCIOJB30BaHUS Pa3IMUHbIX
MOMCKOBBIX CUCTEM;

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

UCIIONb30BAaTh HAYYHBIA S3BIK B KayecTBE CpeACTBa mpu paboTe ¢
Ouonornyecko MHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTU4YeCKUe 3HaKU W CHUMBOJIBI, (HOpPMYJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CpEICTBA
HaTJISAHOCTH;

BIAJCTh  HaBBIKAMH  pacloO3HaBaHWS W 3aMUTHl  WHOOpMAaIH,
MH(GOPMaIIMOHHON 0€3011aCHOCTH JIUYHOCTH.

OByaieHUe YHMBEPCAJIbHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

1) o0mennme:

OCYIICCTBJIATH KOMMYHHUKAIIMH BO BceX chepax KU3HU, aKTUBHO y4aCTBOBATH
B JMAJIOTE WJIM JMCKYCCHUU TIO CYIIECTBY OOCYyXaaemoil TeMbl (YMEHHE 3a/JaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEILHO BBITIOJHEHHUS TMpeJiaraeMomn
3aJlayy, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIIMHN JIPYTUX YYaCTHUKOB
JMasora Wik JUCKYCCUN);

pacrmo3HaBaTh HeBepOalbHBIE CpPEACTBA OOIIEHHS, TOHMMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, TMPEINOCHIJIOK BO3HHUKHOBEHHWS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMSITYATh KOH(JIMKTHI U BECTH ITEPETOBOPHI;

BJIQJIETh PA3IMYHBIMH CHOCOOaMU OOIIEHUS W B3aUMOJCWUCTBHUS, MMOHHMATH
HAMEPEHUS IPYTUX JIIOJICH, MPOSBIATh YBAKUTEIBHOE OTHOIICHHE K COOECETHUKY
U B KOPPEKTHOU Gopme (hopMyaupoBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO W JIOTUYHO HM3JIaraTh CBOIO TOYKY 3pPEHUS C HMCIOJb30BaHUEM
SI3BIKOBBIX CPEJICTB.

2) cOBMeCTHasl 1esITeJIbHOCTh:

MMOHMUMATh M HCIIOJIL30BaTh MPEUMYIECTBA KOMAHIHONW M WHIWBHIYaIbHOM
paboThI IpH pelIeHUH OUOIOTUYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX (DOPM B3aMMOJICHCTBUS NP PEIICHUN YIeOHOM 3a1a4H;

BBIOMpPATh TEMATHUKy W METOJbl COBMECTHBIX JEUCTBUH C Y4ETOM OOMIHMX
MHTEPECOB M BO3MOKHOCTEHN Ka)KI0ro YjieHa KOJUIEKTHBA,;



IIPUHAMATh  LEIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIUHUPOBATh ACHUCTBUA NO €€ ITOCTHKEHUIO: COCTABIISITH IUIAH JCUCTBUM,
pacnpenensaTh poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYKIAaTh pe3YJIbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KayeCTBO CBOErO BKJIAJa M KaXKJIOIO y4YaCTHHKAa KOMaHIbl B
OOIIMiA pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/ularatb HOBBIE IIPOEKTHI, OLIEHHMBATh HIAEHU C TO3ULUUNA HOBU3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh IIO3UTHUBHOE CTPATETUYECKOE IIOBEJACHUE B Pa3IUYHBIX
CUTyalUsIX, IPOSBISATH TBOPUECTBO U BOOOpAXKEHHE, ObITh HHUIIMATUBHBIM.

OBJaieHNe YHUBEPCAIbHBIMH PeryJSTUBHBIMU ACHCTBUSIMM:

1) camoopranu3anusi:

UCIIOJIb30BaTh OHMOJOTMYECKHE 3HAHUS U1 BBIABICHUS MpoOJIEeM M HX
pElICHUs B )KU3HEHHBIX U YU€OHBIX CUTYalUsX;

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIE
YCTAHOBKM B CBOMX JECHCTBHSAX M IOCTYIIKax IO OTHOLIECHHIO K KMBOM IMPHUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAOIINX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH ITO3HABATEIBHYIO JIEATEIIBHOCTD, BBIABIATH
npo0JieMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 337aul B 00pa30BaTEIbHON
JEATEIBHOCTH U )KU3HEHHBIX CUTyalUsX;

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

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

pacIIupsATh paMKH y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MTPEANOYTEHUH;

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
34 pEILICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

c1ocoOCTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHHUIO HIMPOKOM JpyAULIUK B
pa3HbIX 00JIaCTAX 3HAHUW, TMOCTOSHHO TMOBBIIIATH CBOM OOpa3oBaTEIbHBIA U
KyJIbTYPHBII YPOBEHB.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHBBI B JIESTEIIBHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJILTATOB LEISAM;

BJIAJE€Th HABBIKAMM  TO3HABATENHHON  peduieKCMH KakK  OCO3HAHMS
COBEpUIAEMBIX JEHUCTBUM M MBICIUTENBHBIX MPOLECCOB, HMX pE3yJbTATOB U
OCHOBaHUi, MCMOJIb30BaTh NPUEMBI peduieKCUM Jsi OLEHKH CUTyalluu, BbIOOpA
BEPHOI'O PEILLICHHS;

YMEThb OLICHUBATb PUCKU M CBOEBPEMEHHO NPUHUMATH PEIICHUSA MO0 HX
CHU)KCHMUIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JAPYIMX IPU AaHaIU3€ pe3yJIbTaTOB
NEATEIbHOCTH;

3) npuHsTHE celOsl ¥ APYTUX:

IPUHUMATH ce0sl, TOHUMas CBOM HEIOCTATKH U JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AHAIN3E pPeE3yJbTaTOB
NEATEIBHOCTH;

IPU3HABATh CBOE MPABO U MPABO APYTUX HA OIINOKHU;

pa3BHUBaTh CIIOCOOHOCTh IOHUMATh MUP € MO3ULMH JIPYrOro YeJIOBEKa.

ITPEAMETHBIE PE3YJ/IBTATDBI

[IpenMeTHbIE pe3yabTAaThl OCBOCHHUSI COJIEPXKaHUSI Y4eOHOro MpeaMera
«buonorus» Ha yrIyOJIEHHOM YpPOBHE OpPHUEHTHUPOBAHbI Ha oOecledYeHue
npobuapHOro  oOyueHus  oOydaronuxcss — Owonmormu. OHH  BKJIIOYAIOT:
cnenuuyeckue s OMOJIOTMH HayYHbIe 3HAHUS, YMEHUS U CIIOCOOBI AEHCTBUH 110
OCBOCHHIO, UHTEPIIPETALMN U MPEOOpPa30BAHUIO 3HAHUM, BUABI ACATEIBHOCTU IO
MOJTYYEHHUIO HOBBIX 3HAHUW W UX MPUMEHEHUIO B PA3JIMYHBIX YUYEOHBIX, a TAKXKE B
pealbHbIX KWU3HEHHBIX cuTyauusx. lIpenmeTHbie pe3ynbTaThl MPEACTaBIEHBI IO
rojiaM U3y4eHusl.

[IpeameTHble pe3yNbTaThl OCBOCHUS yueOHOro mpeamera «buonorus» B 10
KJacce NOJIKHBI OTPAXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MeCT€ U POJIM OHOJOTUU B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMHPOBAHWU €CTECTBEHHO-HAYYHOW KapTUHBI MHUpa, B
MO3HAHWM  3aKOHOB TPUPOJBI M  PEHICHUU TPOoOJEeM  PaIOHAIBLHOTO
MIPUPOJIOTIOIB30BaHUs, O BKJIAJE POCCUICKUX M 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OnoIorNy;

BJIAJCHUE CHUCTEMOM OHOJIOTMYECKUX 3HAHUW, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAONIMe OHOJIOTHYECKUE TEPMHUHBI U TOHATUSA (KU3Hb, KIIETKA,
OpraHu3M, MeTaboJIu3M, TOMEOCTa3, CaMOPETYISIUs, CaMOBOCIIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, MU3MEHUUBOCTh, POCT U Pa3BUTHE), OMOJOTHYECKUE TEOPUU
(xnetounast Teopus T. [lIBanna, M. IlIneiinena, P. BupxoBa, XxpomocoMHas Teopust
HacnencteeHHoctn T. Moprana), yuenuss (H. WM. BaBuioBa — o0 1meHTpax
MHOTOOOpa3usi W  TPOUCXOXKICHUS  KyJbTYPHBIX  pacTeHW#),  3aKOHBI
(emnHOOOpa3Wsi MOTOMKOB TEPBOTO TOKOJIEHUS, PACIICIICHUS, YUCTOTHI TaMeT,
HE3aBUCUMOTO HacienoBanus [. MeHngens, TOMOJIOTUYECKUX PSAJIOB B
HacJIeACTBEHHON NU3MCHYUBOCTHU H. n. Basuiiosa), IIPUHIATIBI
(KOMILIEMEHTapHOCTH);

BJIaJICHUE OCHOBHBIMM METOJIaMH HAy4YHOTO MO3HAHUS, HCIOJIb3YEMbIX B
OMOJIOTMYECKUX HCCIEJOBAHUSX KUBBIX OOBEKTOB (OMHCaHUE, HW3MEpPEHHUE,
HaOJII0/ICHNE, SKCIIEPUMEHT);



YMEHHE BBIACIATH CYLUIECTBEHHBIC MPU3HAKU: BUPYCOB, KJIETOK MPOKApUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM YHCIIE
OakTepuit, rpuOOB, pacTEHUH, )KUBOTHBIX U Y€JIOBEKA, CTPOCHUSI OPraHOB U CUCTEM
OpPraHOB pAaCTEHUl, JXUBOTHBIX, YEJOBEKAa, IPOLECCOB KU3HEAEATEIbHOCTH,
IPOTEKAIOIIUX B OpraHU3Max PACTEHUH, )KUBOTHBIX U YEJIOBEKa, OMOJOTUYECKUX
IPOIIECCOB: 0OMEHA BelIeCTB (MeTaboIM3M), MPEBPAICHUSI YHEPTUU, OpOKEHUS,
aBTOTPO(PHOTO U reTepoTPOPHOro TUIOB MUTAHUS, GOTOCHHTE3a U XEMOCUHTE3a,
MUTO3a, M€H03a, raMeTorenes3a, SMOpUOTreHe3a, MOCTIMOPHOHAIBHOIO Pa3BUTHS,
pPa3MHOXKEHHUS,  WHJIMBUIYaJbHOTO  pa3BUTUS  OpraHu3Ma  (OHTOreHe3a),
B3aMMOJEICTBYSI T€HOB, FETEPO3UCA, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTAaHABIMBATh B3aMMOCBSI3M MEXIY OPraHOMJAMHU KIETKH M UX
(GYHKIUSAMH, CTPOCHHMEM KJIETOK pAa3HBIX TKaHEH M WX (QYHKIUAMH, MEXITY
OpraHaMM U CHCTEMaMU OpraHOB y pPAacCTEHMH, XUBOTHBIX W YEJIOBEKa M HX
(GYHKIUSAMU, MEXAY CHCTEMaMH OPraHoB UM HMX (QYHKIHUSIMH, MEXIy >STanamu
oOMeHa BEIIEeCTB, dTallaMU KJIETOYHOTO IUKJIA W KU3HEHHBIX I[IUKJIOB OPTaHU3MOB,
TanamMu 3MOpPUOHAIBHOIO PAa3BUTHs, T€HOTHUIOM U (EHOTHIOM, (DEHOTHUIIOM H
(dbakTopamu cpenbl OOUTaHU;

YMEHHE BBIABIATH OTJIMUYMUTEIbHbIE MPU3HAKU KUBBIX CHCTEM, B TOM YHUCIIE
pacTeHM, )KUBOTHBIX U YEJIOBEKa;

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

yYMEHHE peniaTb OMOJIOTUYECKUE 33a]Ja4H, BBISBIISATH NPUUMHHO-CIICICTBEHHBIE
CBSI3U MEXAY UCCIIEyeMbIMU OHOJIOTMYECKUMHU MIPOLIECCaMU U SBJICHUSMU, 1€TaTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH TOJIYY€HHBIX PE3yJbTaTOB;

YMEHUE BBINOJIHATh J1TA0OPATOPHBIE M MpPaKTUYECKHUe padOThl, COOIMHOIATH
npaBuiia npu paboTe ¢ ydeOHbIM U J1a00paTOPHBIM 000PYIOBAHHUEM;

YMEHHE BBIIBUraThb TUIOTE3bl, MPOBEPATh MX SKCIEPUMEHTAIBHBIMU
cpencTBamMu, (GOpMyIUpys Ledb HCCIEIOBAHMS, aHAJU3UPOBATH IOJYYCHHBIC
PE3YNIbTaThI U JeNaTh BBIBOJIBL;

YMEHHE Yy4acTBOBaTh B y4e€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMOJIOTHH,
HKOJIOTUM U METUIIMHE, MPOBOJUMON Ha 0a3ze HIKOJIbHBIX HAayYHbIX OOILECTB, U
nyOJIMYHO  TPEICTaBIATh  MOJYYEHHBIE  PEe3yNbTaThl Ha  YYEHHUYECKHX
KOH(epeHusX;

YMEHHE OIICHWBATh JTHUYECKHUE AacCIEeKThl COBPEMEHHBIX HCCIICIOBAaHUI B
obmactu  Ouosormd ¥ MEAUIMHBI  (KJIOHMPOBAaHUE,  HCKYCCTBEHHOE
OIJIOJJOTBOPEHHE, HANpPaBIEHHOE M3MEHEHHWE T€HOMa U CO3/JaHHE TPAHCTCHHBIX
OpraHU3MOB);



YMEHHE OCYIIECTBISATh OCO3HAHHBIM BBIOOp Oyaymieil mpodeccuoHambHON
JESITEIBHOCTH B 00JIaCTH OMOJIOTUH, MEAMIIUHBI, OMOTEXHOJIOTHH, BETEpUHAPUH,
CEJIbCKOTO XO3SCTBA, MUILEBOM MPOMBIIUIEHHOCTH, YTIyOJsATh MO3HABATEIbHBIN
WHTEpEC, HAIIPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOLIEH npodeccuu 1
NPOJOJDKEHHE  OMOJOrHYecKoro oOpa3oBaHMs B OpraHu3alUsaX CpeaHEro
po(eCCHOHATEHOTO U BHICIIETO 00Opa30BaHUAI.

[IpenMeTHbIe pe3ynbTaThl OCBOCHUsI yueOHOro mpeameta «buonorus» B 11
Klacce NOJIKHBI OTPaKAaTh:

cOPMHPOBAHHOCTh 3HAHUW O MECT€ W pPOJM OHOJIOTMM B CHCTEME
€CTECTBEHHBIX HAayK, B (DOPMHUPOBAHMM COBPEMEHHOM €CTECTBEHHO-HAyYHOU
KapTHHBl MHpa, B TO3HAHWW 3aKOHOB MPUPOJBI M PEIICHUU SKOJIOTHUECKUX
npoOJeM 4YeloBeuecTBa, a TakKKe€ B PEUIEHWH BOIPOCOB PALMOHAIBLHOTO
IPUPOIONIOIB30BaHUs, U B (DOPMHUPOBAHUU LIEHHOCTHOT'O OTHOIICHHS K IPUPOJIE,
OOIIECTBY, YEJIOBEKY, O BKJIAJE POCCHUICKUX M 3apyOekKHBIX yUEHBIX-OMOJIOrOB B
pa3BUTHE OUOJIOTHUH;

YMEHUE BIAJIETh CUCTEMOM OHMOJOTMYECKHX 3HAaHMM, KOTOpas BKIIIOYAET
ONpENENCHUs] M TOHMMAHHWE CYIIHOCTH OCHOBOIIOJIATAIOIMINUX OHOJIOTHYECKUX
TEPMUHOB M TOHATHM (BHJ, dKOCUCTeMa, Ouocdepa), OHOIOrHUYECKHUE TEOpUHU
(aBomronionHas teopust Y. JlapBuHa, CHHTETHYECKAs TEOPHs SBOJIOLMH), YUCHHUS
(A. H. CeBepiioBa — 0 myTsX U HampaBieHUsx sBodtonnu, B.M. BepHanckoro — o
ounocdepe), 3akoHbl (reHeruueckoro paBHoBecust [[x. Xapau u B. BaitnOepra,
3apoabiieBoro cxojacrea K. M. bopa), mpaBuna (munumyma HO. Jlubuxa,
HKOJIOTHYECKON MHpaMUJIbl DHEpPruM), rumnoressl (rumoresa «mupa PHK» V.
['un6epra);

YMEHHE  BJaJe€Th  OCHOBHBIMH  METOJAAMH  HAyYHOTO  TO3HAHWS,
UCTIOJIb3YEMBIMU B OMOJIOTHYECKUX MCCIIEIOBAHUSIX KUBBIX 00BEKTOB M SKOCUCTEM
(omucanue, M3MepeHue, HaOIIOJCHHE, JKCIIEPUMEHT), CIOCOO0aMH BBISIBICHUS U
OIICHKH aHTPOIIOT€HHBIX U3MEHEHUI B IPUPO/IE;

YMEHUE BBIICHATh CYIIECTBEHHbIE NPU3HAKU: BHJIOB, OHOTE€OLEHO30B,
PKOCUCTEM U Ouocdepbl, CTaOUIU3UPYIOIIETO, JBUXKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOT'O ot0opa, aJIIONaTPUYECKOIro u CUMITIaTPUYECKOTO
BUI000pA30BaHUs, BIUSHUS JABWKYIITUX CHJI SBOJIONUY HA TEHO(POH T TIOMYJISIUH,
IPUCIIOCOOJICHHOCTH OPTaHMU3MOB K Cpelie 0OUTaHusl, YepeOBaHUs HaIllpaBICHUN
HBOJIIOIMH, KPYTOBOPOTA BEUIECTB U MOTOKA SHEPTHH B 3KOCHCTEMAX;

YMEHUE YCTaHABJIMBAaTh B3aMMOCBA3M MEXAY TMpOIECCAaMU HBOJIIOLUH,
JBIDKYIIMMH CHJIAaMUA aHTPOTIOT€HE3a, KOMIIOHEHTAMHU PA3JIMYHBIX SKOCUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YyMEHUE  BBISBJISTH  OTJIMYWTEIbHBIE  TPHU3HAKH  KUBBIX  CHCTEM,
MPUCIOCOOJICHHOCTh BHUJIOB K cpelie OOUTaHMs, a0MOTHYECKUX M OMOTUYECKUX



KOMITOHEHTOB  JKOCHCTEM, B3aWMOCBS3€d OpPraHU3MOB B  COOOIIECTBax,
AHTPOITOTEHHBIX U3MEHEHUN B SKOCUCTEMAaX CBOECH MECTHOCTH;

YMEHUE UCIOJIb30BaTh COOTBETCTBYIOIINE aPTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO M CHMBOJIMKY JJIsl JOKa3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX
CUCTEMATUYECKUX TPYII, B3aUMOCBS3U OPraHU3MOB U CpeJlbl OOUTAHUS, €AMHCTBA
YEJIOBEUECKMX pac, HEOOXOIWMOCTH COXPAHEHHS MHOT000pa3us BHIOB W
HKOCUCTEM KaK YCIIOBHS COCYIIECTBOBAHMSI IIPUPOIBI M USTIOBEUYECTRA;

yMEHHUE peliaTh OMOJIOTUYECKUE 3aa4, BISABISTh IPUUUHHO-CIIEICTBEHHbBIC
CBSI3U MEXKJy UCCIIEAYEMbIMU OMOJOTUYECKUMH MPOIIECCAMU U SIBIICHUSMH, JIE1aTh
BBIBOJIbI M TPOTHO3bI HA OCHOBAHUU TIOJYYEHHBIX PE3yJIbTATOB;

YMEHUE BBINOJIHATh JIA0OPAaTOPHBIE M IPaKTUYECKHUE padOThl, COOIMIOAATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, TMPOBEPSITh HUX OSKCIEPUMEHTAILHBIMU
cpencrBamu, GOpMyIHpYs I1elb HCCIEIOBAaHUS, aHAJTU3UPOBATH IOIYUYCHHBIC
PE3yNBTATHI U ICNIaTh BEIBOJBL;

YMEHHUE Yy4YacTBOBaTh B y4e€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMoJIoruw,
OKOJIOTUU W MEIWIIMHE, MPOBOJAUMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, W
nyONUYHO  TPEACTaBIATH  TOJYYCHHBbIE  pe3yJbTaThl Ha  YYEHHYECKHUX
KOH(DepeHIusX;

YMEHHUE OIEHWBATh THIOTE3bI M TCOPUH O TIPOUCXOKICHNHN JKU3HH, YEIOBEKA
W YEIIOBEYECKUX pac, O MPUYMHAX, MOCICACTBUIX M CIOCO0axX MpeaoTBpaICHUS
ri100aabHBIX M3MEHEHUH B Ouocdepe;

YMEHUE OCYIIECTBIATh OCO3HAHHBIA BBHIOOp Oyaymiedl mpodeccHoHaTIbHON
JESATETLHOCTH B 00JIaCTH OMOJIOTHH, SKOJIOTUH, TIPUPOJIOTIONIb30BAHUS, METUIIMHBI,
OMOTEXHOJIOTHH, TICHXOJIOTUH, BETEPUHAPHH, CEIHCKOTO XO3SHCTBA, MHUIICBOM
MIPOMBITIUICHHOCTH, YTIYyOJIATh TI03HABATEIbHBI WHTEpPEC, HAIMpaBJICHHBIM Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  Tpodeccurt U MPOJODKEHHE
OMOJIOTUYECKOTO 00pa30BaHUs B OPTaHM3AIUAX CPEAHETO MPOodeCcCHOHATBHOTO U
BBICIIIETO 00Opa30BaHUsI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne HaumenoBanue pa3jaesioB
n/m H TeM NPOrpamMmbl KounyecTBo 4yacoB
Kontpoabubie IIpakTnueckue
Bcero
padoThI padoThI
1 buonorus xak Hayka 1
5 JKuBbI€ CHCTEMBI U UX 2
U3yUYCHHE
3 buosnorust Kietku 2
XuMu4eckasi OpraHu3aIus
4 10
KIIETKU
5 CtpoeHue u pyHKIMH 3
KIICTKH
OOMeH BelecTB U
6 MIPEBpAITICHUE YHEPTUU B 9
KIIETKE
Hacnencreennas
7 uHpopManusa u 9
peanuzanus e€ B KJIETKe
8 JKU3HEeHHBIN UK KIETKU 6
9 CtpoeHue u GyHKIMH 17
OpPTaHHU3MOB
10  Pa3mHOXeHME U pa3BUTHE 8

JJIeKTPOHHbIE

(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

0.5

0.5

1.5

1.5



11

12

13

14
15

16

17

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

OpraHu3MOB

I'eneruka — Hayka o
HACJIEJICTBEHHOCTH U

U3MEHYUBOCTH 2
OpraHU3MOB

3aKOHOMEPHOCTH 10
HACJIEICTBEHHOCTHU
3aKOHOMEPHOCTH 5
U3MEHYUBOCTH

['eHeTnka yemoBeka 3
Cenexuus OpraHu3MoOB 4
buorexnosnorus n 4
CHUHTETUYECKast OUOJIOTHUs
Pe3epBHOE Bpems 1

102

0.5

0.5

13



11 KJIACC

Ne
n/n

HaumenoBanme pa3jaesioB

U TeM NPOrpaMMmbl KonuuyecTBo yacos

B
cero padoThI padoThI

3apoxACHUE U pa3BUTHE
3BOJIIOLMOHHBIX
MPEJCTaBICHUH B
Oouosiorun

MuxkposBodtonus u eé
pe3yJIbTaThl

14

MakposBomtonus u eé
pe3yIbTaThI

IIponcxoxnenne u
P s 15

pa3BUTHE KU3HU Ha 3emiie

HpOI/ICXO)K,I[CHI/IC YCIO0BCKa 10
— aAHTPOIIOI'CHE3

DKOJIOTHsl — HayKa o
B3aMMOOTHOIICHUAX
OpraHu3MOB U
HaJOpraHU3MEHHBIX
CUCTEM C OKpY Karolen
cpenou

Opranu3Mel U cpeia 9

Kontpoabubie IIpakTnueckue

DJIeKTPOHHbIE

(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

1.5

0.5

1.5



10

11

12

oOuTanusa

DKomorus BHUIO0B U

MOIYJISIUNA o
DKOJIOTHS COOOIIECTB. 12
DKOJIOTUYECKHE CHCTEMBI
buocdepa — rmobanbHast 6
IKOCUCTEMA

YeoBek U OKpYKaroras 5
cpena

PesepBHOE Bpemst 8

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 102

0.5

0.5

7.5






HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Tema ypoka

n/n KoJsnuyecTBo 4acoB

Kontpoabubie IIpakTuueckue

Bcero
' padoThI padoThI

buosnorust kak KOMIUICKCHAsI
HayKa U KaK 4acTb 1
COBPEMEHHOTO 00IIIecTBa

JKuBble cucTeMBl M NX CBOMCTBA 1

YpoBHEBas opraHu3anus ) KUBbIX
CHCTEM

I/ICTOpI/IH OTKPBITHA U U3YUCHUA
kiaeTkH. Knerounas TCOpHA

Meronasl MOJIEKYJIIPHON U
KJIETOYHOM OMOJIOTHH.
[TpakTrueckas pabota
«3yueHne MeTo0B KIIETOYHON
6uosoruu (xpomatorpadus,
anexTpodopes,
nuddepeHnrantbHoe
uentpudyruponanue, [TLP)»
XUMUYECKUN COCTaB KIETKU

MuHepanbpHbIEC BEIIECTBA 1

Jara
U3ydeHus

0.5

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl



10

11

12

13

14

15

16

KJIETKH, UX OMOJIOrHYecKasi pojb

Opranuyeckue BelecTBa
KJIETKH — OCJIKH.
JlaGopaTtopHnast pabora
«O0Hapyx)eHHe OSIKOB ¢
MOMOIIIbIO KA4ECTBEHHBIX
peaKkuuii»

CgoiicTBa, K1accUpUKAIHS U
byHKIIMMU OEIKOB

OpFaHI/I‘{CCKHe BCIICCTBA
KJICTKHU — YI'JICBOAbI

Oprannueckue BeniecTna
KJIETKU — JIUTIUIBI

Hyxkneunossie kucnorsl. JJTHK u
PHK. JIabopaTtopHas pabota
«HMccnenoBanne HyKJIEHHOBBIX
KHCJIOT, BBIJIEJIEHHBIX U3 KJIETOK
pa3IMYHBIX OPraHU3MOB)
Crpoenue u ¢pyukiuu ATO.
Hpyrue nyxieozuarpudocdats
(HT®)

Cexsenuposanue JIHK.
MeTto/1bl FTEHOMUKH,
TPAHCKPUIITOMUKH, IPOTEOMUKHU
Mertozsl CTpYKTYypHOHI
O6uosorun

Tunel KIETOK.
IIpokapuoTnueckas KieTka

0.5

0.5



17

18

19

20

21

22

23

24

CrpoeHnue 3ykapuoTHYECKON
kietku. [IpakTuueckas padbota
«3yueHne CBOMCTB KJIETOYHOM
MeMOpaHbD»

IToBepXHOCTHBIN anmnapar
KJIETKH

OnHOMEMOpaHHBIC OPTaHOMIbI
kieTku. [IpakTuueckas padora
«3yueHne NBUKEHUS
[IUTOIUIa3MbI B PACTUTEIBHBIX
KJICTKAX)

[ToyaBTOHOMHBIE OpPTaHOUIbI
KJICTKU: MUTOXOHIPHH,
miactuel. JlabopaTopHas
pabora «MccnenoBanue
TUTa3MOJIN32a U JIETUIa3MOJTN3a B
PACTUTENBHBIX KIETKAX»

HememOpannbie opraHouIbI
KIICTKH

Crpoenue u GyHKIUH s7pa
CpaBHUTENBbHAS
XapaKTEPUCTHKA KIIETOK
sykapHoT. JlabopaTopHas
pabota «/3yueHue cTpoeHHs
KJIETOK Pa3IUYHBIX
OpPTaHU3MOBY

ACCI/IMI/IJ'IZIII/HI U JTUCCUMMNITAIIA

— JIB€ CTOPOHBI METa0OIU3MA.
Tunel 0OMeHa BEIECTB.

0.5

0.5

0.5

0.5



25

26

27

28

29

30

31

32

JlaGopaTtopHnast pabora
«3yueHne KaTaTuTUYECKOU
aKTHBHOCTH ()epPMEHTOB (Ha
npUMepe aMHIIasbl WK
KaTaiasbl)»

DepMEHTAaTUBHBIN XapaKTeP
peaKkuuii KJIEeTOUHOTO
MeTrabonu3ma. JlaboparopHas
pabota «/3yuyeHue
(bepMEeHTaTUBHOIO
paciienieHus! IepoKCuaa
BOJIOPO/Ia B PACTUTENIBHBIX U
KUBOTHBIX KJIETKAX)
benku-akTuBaTOpsl M OEIKU-
UHTUOUTOPBI

ABTOTpOGHBIN TUIT 0OMEHa
BEIIIECTB

doTtocuHTE3

Xemocuntes. JlabopatopHas
pabota «CpaBHEHHE IPOLIECCOB
(oToCHHTE3a U XEMOCHHTE3a»
AHas’poOHBIE OpraHU3MBbL. Bubl
Opoxxenus. JlaboparopHas
pabota «CpaBHEHHE TPOLIECCOB
OpO>KEHMSI U BIXaHHS»

AspoOHBIE OpTraHU3MBI. DTaIbl
SHEPreTHYEeCKOro ooOMeHa

OHeprust MEMOPaHHOTO

0.5

0.5



33

34

35

36

37

38

39

40

41

42
43

44

rpagueHTa npotoHoB. CHHTE3
AT®: pabora mporonHoit ATO-
CUHTA3bI

Peakuuyu MaTpu4HOro cuHTE3a
Tpanckpunuuys — MaTpUYHbIN
cunre3 PHK

Tpancnsauus u e€ srarbl

KonmupoBanue aMMHOKHCIIOT.
Pousb pubocom B OGnocunTe3€
Oenka

Opranu3zanus reHoma y
MPOKAPUOT U IYKAPUOT
MonekyapHbIe MEXaHU3MBI
IKCIIPECCUU T€HOB Y 3YKapHOT

Bupycbel — HekeTouHbIe
(GhOpMBI KUZHHU U OOJIUTaTHBIE
napasutsl. [IpakTuyeckas
paborta «Co3nanue Moeau
BUpYCa»

Bupycusie 3a6oneBanms
YeJIOBEKa, )KUBOTHBIX, PACTCHUI

HanotexHonoruu B OMOJIOTHH U
MEIUIHE

JKn3HeHHBINH MK KIETKH
Matpuunsiii cunte3 JJTHK

Xpomocomsl. JTabopatopHas
pabota «3ydueHue XxpoMocom
Ha TOTOBBIX MUKPOTIpEIapaTax»

0.5

0.5



45

46

47

48

49

50

51

52
53
54

55

56
S7

JleneHne KIEeTKU — MUTO3

Tunsl kietok. Kapuokunes u
nuTokuHe3. JlaboparopHas
pabora «Habmoaenue Mmuto3a B
KJIETKaX KOHYMKa KOPEIIKa JIyKa
(Ha TOTOBBIX
MUKpOIIpenaparax)»

Perynsiiust )KM3HEHHOTO ITUKJIIA
KIIETOK

OpFaHI/ISM KaK €¢AMHOC LI CI0C

Txanu pacrenuii. JlJaboparopHas
pabora «M3y4yeHue TkaHen
pacTeHui»

TxaHM KUBOTHBIX U YEJIOBEKA.
JlaGopaTtopHnast pabota
«M3y4yeHne TkaHel KUBOTHBIX»

Opranel. CucTeMbl OPraHoB.
JlaGoparopHas paboTa
«3y4eHne opraHoB IBETKOBOI'O
pacTeHusI»

Ornopa Tena opraHu3MoB
JIBrKeHne OpraHn3mMoB
IIuranue opraHu3smMoB

[Iutanue MO3BOHOYHBIX
JKUBOTHBIX. [InmeBapuTensHas
CHUCTEMA YEeJIOBEKA

JpIxaHue opranu3smMoB

I[BIXaHI/Ie ITIO3BOHOYHBIX

0.5

0.5

0.5

0.5



58

59

60
61
62

63

64

65

66
67

68

69

70

JKUBOTHBIX U Y€JIOBEKa
TpancnopT BemiecTs y
OpraHU3MOB

KpOBeHOCHaﬂ CHUCTCMa
ITO3BOHOYHBIX XUBOTHBIX U
YCJI0BCKa

Briaenenue y opranu3smMoB
3amuTa y OpraHu3MOB
MMMyHHas cucTeMa 4enoBeKa

PaznpaxuMocTs u perynsauus y
OpraHU3MOB

['ymopanbHast peryasuus u
9H/IOKPUHHAs CUCTEMa
JKUBOTHBIX U YEJIOBEKA

DopMBI pa3MHOKEHUS
OpTaHU3MOB

[TonoBoe pa3zmMHOKEHUE

Meiios

['ameTorenes. OOpa3zoBanue u
pa3BUTHE TOJIOBBIX KIIETOK.
JlaGopaTtopHnast pabota
«M3yueHne CTPOCHHUS MOJIOBBIX
KJIETOK Ha TOTOBBIX
MUKpOTIpenaparax»»

NunuBuyanbHOE pa3BUTHE
OPraHU3MOB — OHTOI'€HE3
3akajKa OpraHOB U TKaHEH U3
3apOJIBIIIEBIX JINCTKOB

0.5



71

72

73

74

75

76

77

78

PocT u pa3BuTHe KHUBOTHBIX.
JlaGopaTopHnas pabota
«BpIsiBIICHHE TIPU3HAKOB
CXOJICTBA 3apOJIbIIICH
MIO3BOHOYHBIX JKUBOTHBIX)

PasmHOxkeHUE U pa3BuTHE
pactenuii. JlaboparopHas
pabota «CTpoeHue opranoB
Pa3MHOKEHUS BBICIIUX
pacTeHui»

Uctopus craHoBiIEHUS 1
pa3BUTHUS TCHETUKH KaK HAyKU

OCHOBHBIE ITOHSITUS U CUMBOJIBI
reHetuku. JlaboparopHas
pabora «JIlpozoduia kak 00BEKT
T€HETHYECKUX HUCCIICTOBAHUI

3aKOHOMEPHOCTH HACIIEN0BaHUs
npu3HaKoB. MoHOrnOpuaHOE
ckpemuBanue. [Ipaktuaeckas
pabora "U3y4yeHue pe3ynbTaToB
MOHOTHOPUAHOTO CKPEIINBAHUS
y apo3o¢uisr"
[MuTonormyeckrue OCHOBBI
MOHOTHOPUAHOTO CKPEIIUBAHUS
AHanu3upymrouiee CKpeuuBaHue.
Henonnoe nomuHnpoBanue
JurnbpuaHoe CKpemuBaHue.
[TpakTuyeckas padora
«3y4yeHue pe3ynbTaToB

0.5

0.5

0.5

0.5

0.5



79

80

81

82

83

84

85

86

87

88

JUTHOPHUIHOTO CKPEIUBAHUS Y
JPO30(UITBD»

IHuTomornyeckre OCHOBEI
JUTHOPUTHOTO CKPELIMBAHUS

CHGHJ’ICHHOG HacJI€JOBaHUC
IMPHU3HAKOB

XpOMOCOMHasI TEOPUS
HACJIE/ICTBEHHOCTH

I'eneTuka nona

I'enotun kak 1nemocTHas
CHUCTCMa

I'eneT4ecKuii KOHTPOJIb
pa3BUTHUS PACTEHUH, )KUBOTHBIX
1 4EJI0BEKa

N3MeHYMBOCTD IPU3HAKOB.
Bunsl nsMenunBocTH

MoaudukanronHas
W3MEHUYUBOCTD
Bapuanunonsslii psia u
BapHallMOHHAs KpUBasl.
JlaGoparopHas paboTa
«HccnenoBanue
3aKOHOMEPHOCTEN

MO (PHUKAITMOHHON
n3MeH4nBOCTH. [locTpoeHue
BapHAaIlIOHHOTO psJa U
BApUALIMOHHON KPUBOII»

I'eHoTUNMUECKas

0.5



89

90

91

92

93

94

95

M3MeHYNBOCTh. KoMOMHaTHBHAS
HN3MCHYNBOCTD

MyTtanuoHHas HK3MEHYUBOCTb.
[TpakTudeckas pabota
«Mytamuu y npo3oduisl (Ha
TOTOBBIX MUKPOIIpENapaTax)»
3aKOHOMEPHOCTH
MYTaIMOHHOTO IpoIecca.
DNUreHeTHKA U SITUTeHOMMKA

I'eneTuka yenoeka.
[TpakTuueckas pabota
«CocTaBieHue U aHAJIN3
POIOCIOBHOM»

MeToabl MEIUIIMHCKON
T€HETUKHU

3HaueHne MEIUIIMHCKON
TCeHETHKU B MPEAOTBPAIICHUN U
JIEUEHUN T€HETUIECKUX
3a00J1€BaHNH YeIOBEKa

OcCHOBHBIE IOHATHS CEJEKIIUH.
JlaGopaTtopHast pabota
«3y4yeHune copToB KyJIbTYpPHBIX
pacTeHuii U OO AOMAITHUX
YKUBOTHBIX)

MeTobl CeNneKIIMOHHON
paboTsl. JJabopatopHas pabota
«/3yueHne MeTo0B CENEKIUN
pacTeHun»

0.5

0.5

0.5

0.5



96

97

98

99

100

101

102

JlocTukeHus: CeJIeKIU
pacTeHui U )KUBOTHBIX.
[TpakTrueckas pabota

«ITpuBHBKa pacTeHU»

CoxpaHeHnue, U3y4eHue u
HUCIOJIL30BaHUE I'€HETUUECKUX 1

pecypcoB

buotexHonorus kak Hayka u

oTpacib IPOU3BOJCTBA.

[TpakTuyeckas pabora 1
«M3yuenue 0ObEKTOB

OMOTEXHOJIOTHU»

OcHoBHbIE HaNpaBICHUS
CHHTETHYECKON OMOI0THHI
XpOMOCOMHAsI U T€HHas

WHKEHEpUs
MeaunuHcKre OMOTEXHOIOT I 1
PesepsHblii ypok. [loBTOpEHuE,
0000111eHHe, CUCTEMATHU3ALIUS 1
3HAHHI

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

0.5

13.5



11 KJIACC

Tema ypoka
n/n yp KoanuecTBo 4acoB

KonTpoasubie IIpakTuuyeckue

B
cero padoThI padoThI

OBosroMoHHas Teopust Y.
JlapBuHa

JBH>KyIlHe CHIIbI 3BOJIIOLUH
Bu10B 1o Y. JlapBuny

Bbopr0a 3a cymecTBoBaHme,
€CTECTBEHHBIN U 1
UCKYCCTBEHHBIN 0TOOp

dopMuUpoBaHUE
CUHTETUYECKON TEOPUHU 1
HBOJIIOLIAN

DTarbl SBOTIOIMOHHOTO

MpolLiecca: MUKPOIBOJIIOLMS 1 1
MaKpPOIBOIIOIHUS

[Tomymsitust — 37eMeHTapHas
€IMHUIIA YBOJIIOIINU

3aKOH r€HETUYECKOTO
paBHoBecus Jx. Xapau, B.
Baitn6epra. Jlaboparopnas
pabota «BrIsiBieHHE

Jlara
U3ydeHmusl

0.5

DJIeKTPOHHBbIE
undgposbie
oOpa3oBaTejibHbIE

pecypchl



10

11

12

13

14

M3MEHYMBOCTH Y 0co0ei
OJTHOTO BUa»

DneMeHTapHbIE (GaKTOPHI
HBOJIIOIUH

Dddekt ocHoBarens. Idhdekt
OYTBUIOYHOTO TOPJIBIIIKA

Murpanuu. M3omsamun
MOMYJISIINA: reorpaduueckas,
ouosiornyeckas

EcrecTBennsbIit oT00p —
HATPABIISIOMUN (HaKTOp
HBOJIOIUH

[TooBoii oT6OP

[Tpucnoco0i1eHHOCTh
OpPraHU3MOB KakK pe3yJbTar
MHUKPOABOJIIOIHH.
JlaGoparopHas paboTa
«3yuenue apomopd0o30B H
WIM0AANTAlINN Y PACTEHUH U
KUBOTHBIX)»

[Tpumeps! npucnocobaeHu y
OpPraHU3MOB:
MOp($OJIOTHYECKHE,
buznonornyeckue,
OMOXHMUYECKHE,
MOBE/IEHYECKUE.
JlaGopaTtopHnast pabota
«[Ipucnocobnenus
OpPraHU3MOB U UX

0.5

0.5



15

16

17

18

19

20

21

22

23

24

OTHOCUTCIIbHAsA
HGHCC006p33HOCTB>>

Bup, ero xpurepuu u
cTpyKTypa. JlabopatopHas
pabora «CpaBHEHHE BUIOB MO
MOP(}OIOTHIECKOMY
KPUTEPHIO»

Crpykrypa BUza

BunoobpazoBanue kak
pe3yIbTaT MUKPOIBOJIIOIIMH

CBs13b MUKPO3BOIIOLUH U
AMUIEMUOJIOTUN

Maxkpo3BOTIOLIHA.
ITaneonToornyeckue MeTOIbI
W3YUYEHUS IBOJIOIUU

buoreorpaduyeckue MeTos!
M3Y4YEHUS HBOJIIOLIUU

DOMOpHOIOTHYECKUE U
CpPaBHUTEJIBHO-
MOp(hoIOruuecKrue METO b
M3Y4YEHUS HBOJIIOLIUU
MonekynspHO-TeHETUYECKUE,
OMOXUMHYECKHUE U
MaTeMaTUYECKHE METO b
W3Y4YEHUS HBOJIIOLIUU

OO61re 3aKOHOMEPHOCTH
SBOJIIOIINH

AIIaHTI/IBHaSI paauanus.

0.5



25

26

27

28

29

30

31

32

33

34

HepaBHOMepHOCTH TEMIIOB
9BOJIIOLIUU

Hayunble runoressl
MIPOUCXO0KICHUS KU3HU Ha
3emie

I[OHayLIHBIe IMPEACTABIICHHUSA O
3apOXKACHUH KU3HU

OCHOBHBIE 3TaNbl
HeOpFaHI/I‘IeCKOﬁ SBOJIFOLINH

I'nnote3sl 3apOKACHUA )KU3HU

Uctopus 3emin u MmeToabl €€
uzydenus. JlaboparopHas
pabota «3yuenue u
ONMCcaHue NCKOITaeMBbIX
OCTaTKOB JPEBHUX
OPTraHU3MOBY

HauvansHble 3Tanbl
OpFaHI/I‘{eCKOﬁ 9BOJIOIIMH

OBOJIOLUS DYKAPUOT

OCHOBHBIE dTaNbl 3BOJIIOIIUN
pPacTUTEILHOTO MHUDA.
[TpakTnueckas padota
«M3ydenne ocobeHHOCTEH
CTPOEHUS PACTCHUHN Pa3HbIX
OTJIETIOBY

OCHOBHBIE ATaNbl 9BOJOINHU
KMUBOTHOI'O MHpa

SBOJ'IIOI_II/ISI KHUBOTHBIX.

0.5

0.5

0.5



35

36

37

38

39

40

41

42

43

[TpakTuyeckas padora
«M3y4enne ocobeHHOCTEH
CTPOEHUS TO3BOHOYHBIX
YKUBOTHBIX)

PasBurHne xu3Hu Ha 3emiie 1Mo

9paM 1 nnepuoam

MaccoBble BBIMUpaHUS —
HKOJIOTMYECKUE KPU3UCHI
IPOILIOTro

CoBpeMEeHHbIN IKOJIOTUYECKUN

KpHU3HucC, €ro 0COOEHHOCTH

CoBpemMeHHas cuctema
OpPraHU4eCcKOTr0 MHUpa

OCHOBHBIE CCTEMAaTUYECKUE
TPYIIIBI OPraHU3MOB

AHTpOHOJ’IOFI/IH — HayKa O
YCJIOBCKC

PazButne npeacrasnenuit o
IIPOUCXOXKIECHUN YeIIOBEKa

MecTo 4yenoBeka B CUCTEME
OpPTaHHYECKOTO MHPA.
JlaGopaTtopHnast pabota
«M3ydenne ocobeHHOCTEH
CTPOCHUS CKeJIeTa YeJIOBEKa,
CBSI3aHHBIX C
MPSIMOXOKIICHHEM)

JIBHOKyIre CHIIbI
AHTpOIIOTeHE3a

0.5



44

45

46

47

48

49

50

51

52

53

54

CooTHolIcHUE
OMOJIOTHYECKHUX U
COLIMATILHBIX (PaKTOPOB B
AHTPOIIOTeHE3e

OCHOBHBIE CTaaUU
aHTpPOIOTeHe3a

[Taneorenernka u
[MaJI€OT€HOMUKA

3BOJ'IIOI_II/I$I COBPEMCHHOI'O
YCJIOBCKaA

Yenoseueckue pachl.
[IpakTuyeckas padora
«M3y4yeHune 3K0I0rnyecKkux
ajlanTalnui 4eJoBeKa»

MexnucCuuIIMHapHbIE
METO/Ibl aHTPOTOJIOTUHU

3apoKAEHUE U Pa3BUTHE
HKOJIOTUU

Mertozsl 3KOJIOTHH.
JlaGoparopHas paboTa
«3yyeHune MeTo10B
JKOJIOTUYECKUX
UCCIIEIOBAHUI

3HayeHne SKOJIOTNYECKUX
3HAHUU TSI 4ETTOBEKA

Dkonorudeckue GpakTopsl

AbuoTtnueckue GpaxkTopsl.
CBeT Kak 3KOJIOTHUECKHit

0.5

0.5

0.5



55

56

57
58

59

60

61

62

dakrop. JlabopaTopHas
pabota «BplsiBIICHHE
HPHUCIIOCOOJICHUT OpraHu3MOB
K BIIUSHHIO CBETa»

AbGuotnueckue GakToOpHbI.
Temmeparypa Kak

9KOJIOTHYECKU (haKTop.
JlaGopaTopHnas pabota 1
«Bp1saBIEHUE

MPUCTIOCOOJICHHUI OpraHU3MOB

K BIUSHUIO TEMIIEPATYPHD)

AbuoTtndeckue (HaKTopsl.

Briaxxnocts kak

9KOJIOTHYECKUi (haKkTop.
JlaGoparopHas paboTa 1
«AHaTOMHYECKHE

0COOEHHOCTH pacTeHU U3

Pa3HbIX MECT OOUTAHUS»

Cpenbl 00MTaHUS OPraHU3MOB 1
buonornueckne puTMbl

Kuznenusie GopMmsl

OpPTaHHU3MOB !
BuoTtnueckue akropsr 1
3HaueHne OMOTHYCCKUX

B3auMOJICUCTBUH I 1

CYIIIECTBOBAHMS OPTaHNU3MOB B
cpene oouTaHus

DKOJIOTUYECKHUE 1

0.5

0.5



63

64

65

66

67

68

69

70

71

72

73

XAPaKTCPUCTHUKHU ITOMYJIAUNA

OcHOBHBIE IIOKA3aTENIH
HOMYJISILIMK: YUCIIEHHOCTb,
IUIOTHOCTb, BO3pACTHas U
110JI0Basi CTPYKTypa

OcHoBHBIE NIOKA3aTENN
HOIYJISILIMK: POKIAEMOCTb,
IPUPOCT, TEMII POCTA,
CMEPTHOCTb, MUTPALIUU
OKojorudeckas CTpyKTypa
HOIYJISILIUH

JInHaMuKa HOMmyJsiuu U eé
peryJsanus

KpuBble pocTa YuCIEHHOCTH
nonyisiund. Kpuseie
BbDKHUBAHMUS
OKoJoruyeckas HUIIA BUAA.
JlaGoparopHas paboTa
«IIpucnocobnenus cemsiH
pacTeHUM K pacCEeICHUIO)

Bup xak cucrema nonyssiun

3aKOHOMEPHOCTH MOBEJAEHUS 1

MI/IFpaHI/Iﬁ JKHUBOTHBIX

Co00111eCTBO OPraHU3MOB —
OuoLeH03

DKocucrema Kak OTKpbITasd
CHUCTEMA

KpyroBopor BemecTs 1 MoTok

0.5



74

75

76

77

78

79

80

81

82

SHEPTHUU B SKOCHUCTCMC

OCHOBHBIE ITOKa3aTeIn
9KOCHCTCMBI

DKOIOTHYECKHE IMUpaMUuJIbl

HN3menenus coolmiecTs —
CYKIIECCHH

[IpuponHBIE SKOCHCTEMBI.
DKOCHCTEMBI 03€p U pekK.
DKxocucTeMbl MOpel U
OKEaHOB

HpI/IpO,I[HLIe 9KOCHCTCMBI.
KOCHCTEMBI TYHAD, JIECOB,
CTeHeﬁ, IMyCTBIHb

AHTpOHOFeHHBIC 9KOCHUCTEMbI

Yp60IKOCUCTEMBL.
[TpakTnueckas padota
«3y4yeHue u onucanue
ypOOIKOCUCTEMBI

3aKOHOMEPHOCTH
(dhopMHUpOBaHUSI OCHOBHBIX
B3aUMOJICVICTBUI OPraHU3MOB
B DKOCHUCTEMax

MexaHu3Mbl BO3JIeHCTBUS
3arpsi3HEHUN pa3HbIX TUIIOB Ha
CcyOOpTraHN3MEHHOM,
OPraHU3MEHHOM,
MOMYJISIIIMOHHOM U
3KOCUCTEMHOM YPOBHSIX

0.5



83

84

85

86

87

88

89

90

91

92

93

94

95

Buocdepa —
obmernaneTapHas 000JI09Ka
3emin

VYuenne B. U. Bepnaackoro o
ounochepe

3aKOHOMEPHOCTH
CyIllecTBOBaHUS OMOChepsl
KpyroBopoTs! BeiecTs u
OMOreOXMMHUYECKHUE LIUKITBI
30HaNbHOCTH OUOCHEPBI.
OcHOBHBIE OMOMBI CYIIN
YcroiunBocTh 6rochepbl
DKOJIOTUYECKUE KPU3UCHI U X
TIPUYHHBI

Bo3sgeiicTBue yenoBeka Ha
ouochepy

AHTpPOIIOT€HHOE BO3/IEHCTBUE
Ha PaCTUTENbHBIN U
JKUBOTHBIN MUD

OxpaHna npupo/sl

OCHOBHBIE TPUHIIHITBI

YCTOMYHBOTO Pa3BUTHUSA
YeJI0BE€YEeCTBA U MIPUPOJIbI
PanuonansHoe
MPUPOJONOIB30BAHUE U
COXpaHeHHe OMOIOTUYECKOTO
pazHooOpa3us 3emin

O00011IEHNE TT0 TEME



«MuKpOo3BOIIOLUA U €€
pe3yibTaTh»

O60061eHne o Teme
96 «Makpo3Bomonus u eé
pEe3yJIbTaThD»

O000111EeHME 110 TEME
97  «IIpoucxoxacHUE U pa3BUTHE
JKU3HU Ha 3eMIie»

O060011IEHNE IO TEME
98  «IIpoucxoxaeHHE YeIOBEKA —
AHTPOIIOTEHE3»

O00011IEHNE IO TEME

«OKoNoTHUs — HayKa O
B3aMMOOTHOIICHUAX

99

OpTaHHU3MOB»

O00011eHME 110 TEME
100  «Opranusmsl u cpena
oOHUTaHUS»

O00011eHNE 110 TEME

101  «DxoJorus BUIOB U
MO YJIALIAN»
O0o001IeHNE TT0 TEME

102  «buocdepa — rnodanpHas
9KOCHCTEMAY

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

7.5






IPOBEPSIEMBIE HA EI'D 110 BUOJIOTNU TPEEOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon

MPOBEPSIEMOT0

TpedoBaHMS

IIpoBepsiemble TPeOOBaHUSA K MPeAMETHBIM Pe3y/JbTATaM OCBOEHUS
OCHOBHOM 00pa30BaTeIbHOI MPOrpamMMbl CpeIHEro 001ero
oOpa3oBaHus

CdopMUpOBaHHOCTh 3HAHUNW O MECTe W POJH OHOJIIOTUM B CHCTEME
€CTECTBCHHBIX HayK, B (DOPMHpPOBAHUHM COBPEMEHHOUW €CTECTBEHHOHAYYHOM
KapTHHbI MHUpPA, B TIO3HAHWUHM 3aKOHOB MPHUPOJBI U PEUICHUU >KU3HEHHO
B2)XXHBIX COIMAIbHO-ITHYECKHX, SKOHOMUYECKHUX, IKOJIOTUYCCKHUX MPOOIIEM
YeJoBEeYEeCTBA, a TakKe B  PEHICHHH BOMPOCOB  PAIMOHAIBHOTO
MPUPOJIONIONL30BaHUs, B (OPMHUPOBAHMHM IIEHHOCTHOTO OTHOIICHHUS K
npUpojie, OOINECTBY, YEIOBEKY; O BKJIAJA€ POCCHHCKHX M 3apyOe:HbBIX

y‘IéHLIX — OHOJIOTOB B Pa3BUTHC Oouoaoruu

Bnanenue cuctemoll 3HaHMIT 00 OCHOBHBIX METOAAaX HAYYHOTO TO3HAHWUS,
UCTOJIB3yEeMBbIX B OHOJOTMYECKMX HCCIICAOBAHUIX JKUBBIX OOBEKTOB U
9KocucTeM (omHcaHue, U3MEpPEHHUe, MpPoBeAcHUE HAOI0ACHHI); criocobaMu
BBIABJICHUA U OLCHKU aHTPOIIOTCHHBIX U3MCEHEHUH B mnpuponae.

YMeHue BBIBUTATh THUNOTE3bl, MPOBEPATh HUX OKCIEPUMEHTAIbHBIMU
cpeacTBamMu, GOPMYITUPYS 1eTb HCCIICIOBAHUS, aHATU3UPOBATh ITOJTYICHHEIC
PE3YIBbTATEI U 1€J1aTh BBIBOBI.

BrisiBneH#ne 3aBUCUMOCTH MEXAY MCCIEAYEMBbIMU BETMUYMHAME, O0BICHEHUE
MOJIYYEHHBIX PE3yIbTaTOB U (POPMYITUPOBAHUE BBIBOJOB C MCIOIb30BAHUEM

Hay4HBIX [IOHATHHI, TEOPUI U 3aKOHOB

YMeHue BIaJeTh CUCTEMOH OMOJIOTMUECKMX 3HaHUM, KOTOpas BKIIIOYAET:
OCHOBOIIOJIAraroye OWOJIOTHYeCKUe TEPMHUHBI M TOHATHUS (KU3Hb, KIIETKA,
TKaHb, OpraH, OpraHu3M, BWJ, MOMYJIIIMsS, YKOCUCTEMa, OMOIeH03, Onocdepa;
MeTaboNIM3M, TOMEOCTa3, KJIETOYHbIM HMMMYHHTET, OHOCHHTE3 Oelka,
OWOMONMMeEpBl,  JTUCKPETHOCTb,  CAMOPEryJSIMs,  CaMOBOCIIPOU3BEICHUE,
HACJIeICTBEHHOCTh, I3MEHUYMBOCTh, JHEPrO3aBUCHMOCTb, POCT U Pa3BUTHE);

Oounonornueckue Teopur: kierounas teopust T. llIBanna, M. llneitnena, P.
BupxoBa; KIOHalmpHO-celneKTMBHOro uMMyHurera II. Opmux, W.N.
MeuHnKOBa, XpOMOCOMHAasl TEOpUs HacleICTBEHHOCTH T. MopraHa, 3aKkoH
3apoapimeBoro cxoacrtsa K. bapa, sBomonmonnas teopuss Y. [lapBuna,
CHHTETHYECKass TEOpHUs 3BOJIIOLMM, Teopusi aHTpomnoreHeza Y. [lapBuHa;
Teopust 6uoreorneHoza B.H. Cykauépa; yuenne H.M. BaBunoBa o meHTpax

MHOTro0o0pa3usi M MPOUCXOXKICHUS KYJIbTYPHBIX pacTeHHi, yuerue A.H.



CeBep1oBa 0 IyTAX U HalpaBlIeHUsIX 3Bontonuy, yuenue B.M. Bepnaackoro
— o 6uocdepe);

3aKOHBI (eaAUHOOOpa3usi MOTOMKOB IE€PBOTO TOKOJEHHS, paCIICTIIICHUS
IIPU3HAKOB, HE3aBUCUMOIO HAcleqoBaHUs mpusHakoB . Mennens;
CLEIIJICHHOTO HACJEAOBaHUS MPU3HAKOB U HAPYILIEHUS CIETUIeHHUS TeHOB T.
Moprana; roMoJIOTHYECKUX PSIOB B HACIEACTBEHHOM M3mMeHuumBocTu H.M.
BaBunoBa; renermueckoro paHoBecus JDkx. Xapmu u B. BaiinOGepra;
3apoasimieBoro cxojactsa K. bapa; 6uorenernueckuii 3akon O. ['ekkens, O.
Mioinepa);

MPUHIUIIBI (YUCTOTHI TAMET, KOMIUIEMEHTapHOCTH);

npaBwia (mMuHuMyMa FO. JInOuxa, SKOJOTMYECKONW NHUpPaMUIbl YHCEd,
OMOMacChl M DHEPTHUH);

runore3bl  (koarepatHo AWM. Omnapuna, mepsuuHoro OyiapoHa JIk.

Xomnpetina, mukpocdep C. Dokca, prdo3uma T. Uek)

VYMmenue peuiaThb MONMCKOBBIC OuoJI0oruYecKue 3ala4M; BBIABJIATH IMIPUIUMHHO-
CJICACTBCHHBIC CBA3HU MCKAY HUCCICAYCMbIMU OHOJIOrMYECKUMHU 06LeKTaMI/I,
mnponeccaMu M ABJICHHAMHA, OCJIATb BbIBOALI M IIPOrHO3bI HAa OCHOBAHHUHU
ITOJTYUYCHHBIX PE3YJILTATOB,

COCTaBJIATb TCHOTHUIIMYCCKHUEC CXCMbl CKPCIIMBAHUA [JId Pa3HbIX THIIOB
HacCJICAOBaHUA IIPU3HAKOB Y OpPraHU3MOB, COCTABJIATb CXEMbI IICPCHOCA

BCHICCTB U DHEPI'UU B DKOCUCTEMAX (I_ICHI/I IHUTaHWA, ITUIICBLIC CeTI/I)

YMeHue ycraHaBIMBaTh B3aUMOCBSI3U MEXAY CTpPOCHHEM W (DYHKUIUSAMU:
OPraHOUJIOB, KJIETOK pa3HbIX TKaHEW, OpraHaMud U CHUCTEMaMHU OPraHoOB Y
pacTeHui, KUBOTHBIX W YEJIOBEKa; MEXIy JTamaMu OOMEHa BEIIECTB;
ATanamMu KJIETOYHOrO LHUKJIA Y JKMU3HEHHBIX LUKIOB OPraHMW3MOB; 3TalnaMu
SMOpPHUOHAIBHOTO Pa3BUTHUS; TEHOTHIOM H (EHOTUNIOM, (HEHOTHIIOM H
(dakTopaMu cpepl 0OUTaHUS; MPOIIECCAMU SBOIOIHH; ABMKYIIUMU CUIIAaMU
AHTPOIIOTeHE3A; KOMIIOHEHTaMH Ppa3IMYHBIX 9KOCHUCTEM u

MPUCTIOCOOTIEHUSIMHU K HUM OPTraHU3MOB

YMeHue BBIISNATh CYIIeCTBEHHBIC TPU3HAKH:

CTPOCHHSI BUPYCOB, KIETOK MPOKAPUOT M DYKAPHOT; OJHOKIETOYHBIX H
MHOTOKJIETOYHBIX OPTaHHU3MOB, BHJIOB, OHMOTEOIIEHO30B, JKOCHUCTEM U
Omocdepspl; CTPOCHHS OPraHOB W CHUCTEM OPraHOB PACTEHUW, KUBOTHBIX,
YEJIOBEKA; MPOIECCOB JKU3HEACITEIIBHOCTH, MPOTEKAIOIMUX B OpraHU3Max
pacTeHMii, XUBOTHBIX M YEJIOBEKa; OHMOJOTHYECKHX IMPOIeccOoB: oOMeHa
BemecTB (MeTabonmu3m), HHGOPMAIIUK U MIPEBPAIEHUS SHEPTUH, OpOKEHUS,
aBTOTpO(pHOTO ™ TeTepOTPOPHOTO THUMOB TNHUTaHUSA, (OTOCHHTE3a U

XEMOCHHTE3a, MHUTO34, Meio3a, raMeToreHesa, IMOpHOTeHE3a,



HOCTBMGpHOHaHBHOFO pa3sBUTUA, Pa3SMHOKCHU, WHIAWBUAYAJIBHOT'O
pa3BUTHsA OpraHu3Ma (OHTOI€HE3a), B3aUMOJCHCTBHUS TI'€HOB, I'E€TEPO3HUCA;
JeUCTBUI HCKYCCTBEHHOI'O OTOOpa, CTAOMIM3UPYIOLIETro, ABMKYLLETo M
pa3phIBaIOILEro €CTECTBEHHOT'O otbopa; aJJIONaTPUYECKOTO U
CUMIIATPHUYICCKOT'O BI/II[006pa3OBaHI/I$I; BJIMAHUA OBUXKYIIHUX CHJI 3BOJIFOIHMHU
Ha TeHO(OHI MOMYSAIUHN;, TPHUCIOCOOJIEHHOCTH OpPraHU3MOB K Cpefe
OoOUTaHUs, YepPEJOBAHUS HANPABICHUH 3BOJIOLMU; KPYrOBOPOTa BEIIECTB U

IIOTOKa S9HEPI'UH B OKOCHUCTEMAX

ChopMUpOBaHHOCTh YMEHHS BBIICISATH CYIIECTBECHHBIC MPU3HAKU BUPYCOB,
KJIETOK TPOKApUOT M OSYKAPUOT; OJHOKIETOYHBIX M MHOTOKIJICTOYHBIX
OpraHU3MOB, BHJIOB, OMOT'€OIIEHO30B U AKOCHUCTEM; OCOOEHHOCTH MPOIIECCOB
oOmena BCIICCTB MW IPCBpalICHUA OHCPIrUuhM B KIICTKC, (bOTOCI/IHTe?;a,
TUTACTUYECKOTO U SHEPreTHYECKOro OOMEHa, XeMOCUHTE3a, MUTO03a, Mei03a,
OILJIOJIOTBOPEHHMSI, Pa3BUTHSI M PA3MHOKEHHSI, WHIMBHIYaTbHOTO Pa3BUTHUS
opranu3ma (OHTOT€HE3a), OOpbObI 3a CYIIECTBOBAaHHE, €CTECTBEHHOTO
orbopa, BHI000pa30BaHUs, MPHUCIOCOOIICHHOCTH OPraHU3MOB K cpele
OOUTaHUs, BIUSHUS KOMIIOHEHTOB YKOCUCTEM, aHTPOIIOTEHHBIX U3MEHCHUH B
IKOCUCTEMaxX CBOCH MECTHOCTH, KPYroBOpPOTa BEIISCTB W IIPEBpAIICHUS

JHEpPruu B Ouocdepe

YMeHHe UCIMOoNb30BaTh COOTBETCTBYIOIIME AapTyMEHThI, OHMOJIOTHYECKYIO
TEPMUHOJIOTHI0O M CHUMBOJIUKY I JIOKa3aTeIbCTBA POJCTBA OPraHU3MOB
pa3HBIX CHCTEMAaTHYECKUX TPYII; B3aUMOCBS3M OPraHU3MOB U CpEIbI
0o0WTaHUs; €TUHCTBA YEIIOBEYECKUX pac; HEOOXOAUMOCTH 3J0POBOTO o0pasa
JKU3HHM, COXpaHEHHUS pa3HooOpa3usi BHJIOB M HKOCHUCTEM KakK YCIIOBHS

COCYHICCTBOBAHUA MPHUPOABI K YEJIOBECUCCTBA

YMeHue - KpUTHYECKHM  OLEHUBaTh  HMHPOpMAIMI  OHOJIOrMYECKOro
COJIEp’KaHusl; HMHTEPIPETUPOBATh ATHUYECKHE AaclEeKThl COBPEMEHHBIX
UCCIIeIOBaHUM B OWOJIOTHH, MeIUIMHE, OMOTEXHOJIOTUH; paccMaTpUBATh
rJ100abHBIE YKOJIOTMUYECKHUEe MPOoOJIeMbl COBPEMEHHOCTH, (POPMHpOBATH 110

OTHOIICHHUIO K HUM CO6CTB€HHyIO ITO3HIINTIO



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

Koxa

1.1

1.2
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2.1

2.2

HpOBepﬂeMLIﬁ IJIEMEHT COACPKaHUSA

buosnorns xak HayKa. JKuBble cucTEeMBI 1 HX HU3Yy4YCHHUC

CoBpemenHast OHOJOTMSI — KOMIUIEKCHAsh Hayka. buonormyeckue Hayku u
u3ydyaeMble UMM Mpobiembl. DyHIaMEHTalbHbIE, MPUKIAJAHBIE U TOWUCKOBBIC
HAyYHBIC UCCIICIOBAHUS B OUOJIOTHH.

3HaueHue Owonoruu B (HOPMHUPOBAHHH COBPEMEHHOW E€CTECTBCHHO-HAYYHOM
KapTuHbl Mupa. [Ipodeccun, cBsizanHble ¢ Ouonoruel. 3HaueHue OHOIOTHH B
MPAaKTUYECKOW JIESITEIbHOCTH YEJOBEKa: MEIAUIMHE, CEIbCKOM XO3SICTBE,

IIPOMBILUIEHHOCTH, OXPaHe IPUPOIBI

XKuBble cuctembl Kak MpeaMeT u3ydeHus Ouosnoruu. CBOWCTBA JKUBBIX CHCTEM:
€AUHCTBO XMMHYECKOI'O0 COCTaBa, JUCKPETHOCTb M LEJIOCTHOCTb, CIIOXKHOCTH U
YIOPSAA0YEHHOCTh CTPYKTYpBHI, OTKPBITOCTb, CaMOOpPIaHU3aLus,
CaMOBOCIPOU3BEJAEHUE, PA3APAKUMOCTb, U3MEHUUBOCTD, POCT U Pa3BUTHE.

YpoBHU OpraHu3alMM >KUBBIX CHCTEM: MOJEKYJISIPHBINA, KIETOUYHBINA, TKAHEBBIMH,
OpraHu3MEHHBIH, MOMYJISIUUOHHO-BUA0BOM, SKOCUCTEMHBIN
(ObuoreoneHotuyeckuii), 6mocepnspiii. Ilporeccrel, mpoucxonsdmye B KUBBIX
cucremax. OCHOBHbIE TpU3HAKU *kHMBOro. JKM3Hb Kak (opma CyIIeCTBOBAHHS

MaTepuun

Mertoapl Ouonornuyeckoi Hayku. HaOmroneHue, u3MepeHHe, H3KCIIEPUMEHT,
cucreMaruzanus, Mertaadanmui. IloHsTHe o 3aBHCHMONI ¥  HE3aBHCHUMOH
nepemeHHol. [ImannpoBanue s3kcnepumenTa. [loctaHOBKa M IpoBepKa TMIIOTES.
HyneBast rumore3a. Ilonstue BbIOOpKkM U €€ gocToBepHOCTh. Pa3zbpoc B
Oouosiornyeckux JaHHbIX. OIIEHKa JOCTOBEPHOCTH IOJNYYEHHBIX PE3YyJIbTaTOB.
[IpynunHBEl HCKaKEHUS PE3yJbTAaTOB DKCIIEpUMEHTA. [IOHATHE CTaTUCTUYECKOTO

TECTa
Knerka kak Ouoiorndeckas cucrema

Knetka — cTpykTypHO-(DyHKIIMOHANIbHAS €QUHHIA XKUBOTO. McTopus oTKphITUS
kiaetku. Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. LlIBann, M.
HIneiinen, P. BupxoB). OCHOBHBIE MOJ0KEHUSI COBPEMEHHON KIJIETOUHOM TEOPHH.
MeTo 161 MOJIEKYIISIPHOM M KJIETOUYHOM OMOJIOTUN: MUKPOCKOIHS, XpoMaTorpadus,
anexTpodopes, METOJ MEUYEHBIX aTOMOB, muddepeHIanbHOe

LICHTpH(I)yTHpOBaHI/IC, KYJBbTHUBUPOBAHHUC KIICTOK

XUMHUYECKUN COCTaB KJIETKU. Makpo-, MUKpPO- U YJIbTPaMUKpPOdJIEMEHThl. Boma u

e€ poJib KaK pacTBOPUTENS, PEareHTa, y4yacTHE€ B CTPYKTYPUPOBAHHMM KIIETKH,
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TEIUIOpErysaiui. MuHepaabHbIe BEIIECTBA KIETKH, WX OHOJIOTHYECKasl pPOJib.
Posib kKaTHOHOB U aHMOHOB B KJIETKE.

buonoruueckue mnonumepbl. benku. AMHUHOKUCIOTHBIA COCTaB  OEIIKOB.
Crtpykrypbl OenkoBoi Monekyibl. [lepBuuHas cTpykTypa Oenka, HENTHAHAs
CBA3b. BropuunHas, TpeTHuHas, uYeTBEpTUYHAsA CTPYKTYpbl. JleHaTypauus.
CaoiictBa 6enkoB. Knaccudukanus 6enxoB. buonornueckue QyHKIUN OSIKOB.
VYrneBonpl. MoOHOcaxapuipl, JUCAXapUAbl, OJIUTOCAXAPUIbl U IOIUCAXAPUIBI.
OO0muit mmaH crpoeHuss U (U3UKO-XMMHYECKHE CBOWMCTBAa  YIJIEBOJOB.
buonoruydeckue GyHKIIUU YTIIEBOIOB.

Jlumunel. TuapodumibHO-ruApodoOHBIE cBolcTBA. Knaccudukanus IUITHIOB.
Tpurnuuepunsl, ¢ochonunuasl, BOCKH, CTEepoubl. buomornyeckue QyHKIHH
munuaoB. O0mre cBoiicTBa OUOIOTHUECKUX MEMOpPaH — TeKy4ecTh, CHOCOOHOCTh
K CaMO3aMBIKaHHUIO, TIOJTYIPOHUIIAEMOCTb.

HyxneunoBbie xucnotel. JIHK u PHK. Crpoenne HyKI€MHOBBIX KHCIIOT.
Hyxneoruasl. Ilpunnun xommuementapuoctu. [Ipasuno Yapradda. Ctpykrypa
JIHK — nBoiinas crniupaib. Mecronaxoxaenue u ouonornyeckue pynkuuu JJHK.
Bunel PHK. @ynkunun PHK B knetke.

Crpoenue wmosekynsl AT®. Makposprudyeckue cBsisu B Mosiekyine ATO.
buonoruueckue pynkunu ATO. BoccTaHOBIEHHBIE TIEPEHOCYUKU, UX (PYHKIIMH B
kietke. CexBennposanue /JHK.

CtpykTypHast OuoJIOTHSI: OHMOXMMHUYECKHE U OMOPU3NYECKHE HCCIEIOBaAHUS

COCTaBa M MPOCTPAHCTBEHHOU CTPYKTYpbl OMOMOJIEKYJT

Tunsl  KiIETOK: dykapuoTHdeckas U  IpokapuoTtuueckasd. CTpyKTypHO-
(byHKIMOHATIBHBIE 00pa30BaHUs KIETKH.

Crpoenue mpokapuotudeckoil kierku. Kierounas cTeHka Oaktepuili M apxeil.
OcoOeHHOCTH CTpOEHUsi reTepoTpoPHON U aBTOTPOGHOM NPOKAPHUOTHUECKHUX
KJIETOK. MecTo U pojib MPOKapHUoT B OMOIIEHO3aX.

CrpoeHre M (QPyHKIIMOHUpOBaHME SyKapUOTHUecKoil kieTkd. [lnasmarmueckas
MeMmOpaHa (ruiazmanemma). CTpyKTypa IiasMaTndeckoil MmemOpanbl. TpaHcnopT
BEUIECTB uepe3 IUla3MaTHYecKyld MeMOpaHy: maccuBHbIN  (nuddysus,
obOnery€énnass nud@y3us), akTUBHBINA (MEPBUYHBIA W BTOPUYHBIA AKTHBHBIN
tpancnopt). [lomynponunaemoctr MemOpanbl. PaboTta HaTpuii-kanueBoro
Hacoca. DHJOLIMTO3: MUHOLUTO3, (haronuro3. Dk3ouuTo3. KietouHas creHka.
Crpykrypa u GyHKIUU KIETOYHON CTEHKH pacTeHHM, rpruOoB.

Hutommazma. Iluto3ons. [lutockener. JIBwkeHue uuroriasMel. OpraHoubl
kiIeTku. OpHoMeMOpaHHBIE OpraHOWIbl KJIETKU: DHJOIMJIa3MaThyeckas CeTb
(OIIC), anmapar 'onbaxu, JTU30COMBI, UX CTpOeHHE M (YHKIMU. B3aumocBs3b
OJTHOMEMOpaHHBIX OpraHoWI0B KieTkh. CTpOCHHE TPaHYJSIPHOTO PETHKYIyMa.

Cunre3 pactBopuMBIX OenkoB. CHHTE3 KIETOYHBIX MeMmOpaH. [maakuid
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(arpaHynspHBIA) 3HIOIUIA3MAaTHYECKUN peTHKyIyM. CekpeTopHas (yHKIHS
annapata ['ompmxu. TpaHcmopT BellecTB B KIE€TKE. Bakyoium pacTUTENbHBIX
kietok. Kierounslii cok. Typrop.

ITosryaBTOHOMHBIE OpraHOU/IbI KJIIETKU: MUTOXOHPUH, IJIACTUIBI.

Crpoenne u (yHKIMM MHUTOXOHIpUN W TuiacTHA. [lepBUYHBIE, BTOpPUYHBIE H
CIIO)KHBIE  TIACTUABl  (POTOCHHTE3UPYIOIIUX  DYKApHOT.  XJIOPOILUIACTHI,
XPOMOIIACTBI, JICHKOILIACThI BBICUIMX PACTCHUH.

HememOpannble opranougsl kietku CrtpoeHue U (yHKUMM HeMeMOpaHHBIX
OpPraHouJIoB KJIETKH. PubGocombl. MukpodunameHTsl. MpIeuHble  KISTKH.
MuxkpotpyOouku. Kierounsiii neHtp. CTpoeHHE U JBHKEHHUE J>KTYTUKOB M
pecHrueK. MUKpOTpYOOUKH LIUTOIIa3Mbl. LIeHTpHOIb.

Snpo. O6Gonouka sapa, XpOMaTHH, KapUOIUIa3Ma, SAPBIILIKHA, UX CTPOECHUE U
¢bynkuuu. SnepHbiii OenkoBbId MaTpukce. I[IpocTpaHcTBEHHOE pacIooKEHHE
XpoMocoM B HHTep(]a3HOM sizipe. benku xpomMaTnHa — THCTOHBI.

Knerounbsie BritoueHus. CpaBHUTENIbHAS XapaKTEPUCTUKA KJIETOK 3YKapUOT

(pacTUTENBbHOM, )KUBOTHOM, TPUOHOIN)

AcCUMWISIIIUS U TUCCUMIIIALIUA — JBE CTOPOHBI MeTabonu3ma. Tumbsl oOMeHa
BEIICCTB: aBTOTPOQHBIA M TeTepOTPOHBIA. YUacTHEe KHCIOpOJa B OOMCHHBIX
nporeccax. JHepreTudeckoe obecriedeHne KieTku: mnpespamenue ATD B
oOMeHHBIX mponeccax. DepMEHTATUBHBIA XapakTep peakuuid KIETOYHOrO
metabonu3ma. DepMEeHTbl, UX CTPOEHHE, CBOICTBA M MEXaHM3M JeHCTBUS.
Kodepmentsl. Otanuns GepMEHTOB OT HEOPraHMYECKUX KaTaln3aTtopoB. benku-
AKTHUBATOPbl U OEJIIKU-MHTUOUTOPHI. 3aBHCHUMOCTh CKOPOCTH (DEPMEHTATHBHBIX
peakumii OT Pa3IUUHBIX (PAKTOPOB.

[lepBUuHBIl CHHTE3 OpraHMYECKHUX BenlecTB B KieTke. PotocuHte3. Poib
XJIOpOIIacTOB B mporecce ¢ortocuHTe3a. CBeToBas W TeMHOBas  (a3bl.
[TponyktuBHOCTE (poTOCHHTE3a. BnusHue paznuuHbIX (AKTOPOB Ha CKOPOCTh
¢dorocunTe3a. 3HaueHne HOTOCUHTESA.

XemocuHTe3. PazHooOpa3ue opraHM3MOB-X€MOCHUHTETHKOB: HUTPUDUIIUpPYIOIINE
OakTepuu, Kele300aKTepuu, CepoOaKTepUH, BOJIOPOIHBIE OakTepuu. 3HAUYCHUE
XEMOCHHTE3A.

AnaspoOHble opraHu3Mbl. Bunel Opoxenus. I[IpogykTel OpoxeHHS M HX
UCTOJIb30BAaHUE YENOBEKOM. AHa’pOOHBIE MHKPOOPTaHU3MBbl KakK OOBEKTHI
OMOTEXHOJIOTHHU U BO30YIUTENN OOJIE3HEH.

AspoOHBIE OpraHU3MBI. JTaIlbl YHEPTETHIECKOTO OOMeHa. [1oAroTOBUTENBHBIN
sTar. [ MMKonamM3 — OECKUCIOPOIHOE PACIICTIIIEHNE TITFOKO3BI.

buonoruueckoe okuciaeHHE, WM KIETOYHOE JbIXaHue. Posib MHTOXOHApPUHI B
nporueccax ouonorudeckoro okucienus. Huknnyeckue peakunu. OKUCIUTETBHOE

dbochopunuposanue. [IpeumymiecTBa adpoOHOTO MyTH OOMEHA BEIIECTB Ieper
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aHadpOOHBIM. D(PPEKTUBHOCTH FIHEPTETUIECKOTO OOMEHa

Peakuuu matpuyHoro cuHTe3a. [IpMHIMI KOMIIJIEMEHTAPHOCTH B PEAKIUSIX
MaTpUYHOTO cuHTe3a. Peannzanus HacnencTBeHHON nHopMmaryn. ['eneTnyeckuii
KO, ero csoucrtBa. Tpanckpunuusa — Marpuusbld cuHTe3 PHK. IIpnHnmmns:
TPAHCKPUIILIUU: KOMIUIEMEHTApHOCTh, aHTHUIAPAJLIEIbHOCTh, ACUMMETPUYHOCTbD.
Tpancmsanus u e€ stanbl. Yuactue tpancnopTHeix PHK B OmocunTe3e Oernka.
VYcnoBust Ouocuntesa Oenka. KommpoBanue amuuokucinor. Ponp pubocom B
O6uocuHTe3e OenKa.

Opranuzaiys reHomMa y npokapuoT U dyKapHoT. Perynsius akTHUBHOCTU T€HOB Y
npokapuot. ['unore3a onepona (P. XKako6, XK. Mano). Perymsmus oOMeHHBIX
IIPOLIECCOB B KieTKe. KileTouHbIN roMeocTas.

Bupycel — Heknerounble (HOpMBI KH3HH W OOJMTaTHhIe Tapas3uThl. CTpoeHue
MPOCTBIX U CIIOKHBIX BUPYCOB, PETPOBUPYCOB, OaKkTeprodaros.

BupycHbie 3a0oneBanus uenoBeka, >KMBOTHBIX, pactenuid. CIINJ], COVID-19,

CouaJIbHbIC U MCAUITMHCKUEC Hp06JIeMI>I

Knerounsnii 1ukn, ero mnepuoabl u  perymsuusa. Matepdaza u MHTO3.
OcoOeHHOCTH TIPOIECCOB, MpOTeKarmux B uHTEepdasze. IloaroroBka KieTku K
nenenuto.  IlpecuHrermueckuit  (MOCTMUTOTHUYECKUI), CHHTETHMYECKHMH U
MOCTCUHTETUYECKUH (IPEMUTOTUYECKUI) TepHO/Ibl HHTEP(ha3bI.

Marpuunsiii  cunte3 JHK — pemmkanusa. Ilpuamuner perumkanun JIHK:
KOMIUIEMEHTAPHOCTb, ITOJIYKOHCEPBATUBHBIM CHUHTE3, aHTUNAPAJUIEIBHOCTD.
Mexanusm permkanuu JIHK. Xpomocomsl. Ctpoenne xpomocom. Temomepsl u
Tenomepasa. XpPOMOCOMHBIH HAa0Op KIETKH — KapuoTun. JIMmiaouaHslii u
rarioniHbil - HaOopbl  XpomocoM. ['omosornuneie xpomocomsbl. [lonoBbie
XPOMOCOMBL.

Jlenenue knetku — MuTo3. CTaiuum MHUTO3a M IPOUCXOJAIINE B HHUX IPOLIECCHI.
Tunsl MuTo3a. KapuokuHes u nmroknHe3. buosnormueckoe 3HauyeHHE MHTO3A.
Perynsamus mutotnyeckoro nukia kietku. [Iporpammupyemas kinetouHast rubenb
— anomnTo3.

(DYHKLII/IOHB.J'ILH&}I TCHOMHKA
OpPaHI/ISM Kak OMOJIOTHYecKas CHCTEMaA

OIHOKJIETOYHEIE, KOJIOHHAJIbHBIE, MHOTOKJIETOUHBIC OpraHu3Mbl u
MHOTOTKAHEBBIE OPTaHU3MBI.

®opMBl pPa3MHOXKEHHUS OPraHW3MOB: Oecrojioe (BKJIIOYas BETEeTaTUBHOE) U
moysioBoe. Bumpl  Oecrioloro  pa3MHOXEHUS: IMOYKOBAaHHUE,  CIIOPYJISINS,
dbparmeHTaIMs, KIOHUPOBAHUE.

[TonoBoe pazmuHosxenue. [lonoBeie kneTku, wiu ramersl. Meio3. Ctaauu Menosa.

IToBenenue xpomocoM B merose. Kpoccunroep. buonornueckuid cMbIca Meio3a
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Y TI0JI0BOTO Iporuecca. Melo3 ¥ ero MecTo B JKU3HEHHOM LIMKJIE OPraHU3MOB.
[Ipen3zapoapimieBoe pasButue. ['ameroreHes y >KMBOTHBIX. [loyiOBbIE Keme3bl.
OOpa3zoBaHue © pa3BUTHE TMOJOBBIX KieToK. C(repmaroreHes © OOTEHE3.
Crtpoenue monoBbIX Ki€TOK. OIUIOAOTBOpEeHHE U SMOPHOHAIBHOE pa3BUTHE
*KUBOTHBIX. CIIOCOOBI OTUIOOTBOPEHUS: HApPYKHOE, BHyTpeHHEee. [lapTeHorenes.
WNunuBuIyanbHOEe pa3BUTHE OpraHu3moB (oHTorene3). Craauum 3MOpHOreHes3a
JKUBOTHBIX (Ha mpumepe Jisrymks). Jpobnenue. Tumbl npobnenus. OcoObeHHOCTH
IpoOJeHNus MIICKOMUTAIOUINX. 3apOJbIIIeBble JUCTKHU (TacTpyssaius). 3akiaika
OpPraHoB M TKAaHEW U3 3apOJABIIIEBBIX JHUCTKOB. B3anMHOE BIMSHHUE YacTeu
pa3BUBAIOIIECTOCSA 3apoiblia (3MOpHOHANBHAS HMHIYKIHWS). 3aKiajgka IulaHa
CTPOEHHSI >KMBOTHOIO KakK pE3yJIbTaT HEPAPXUUECKUX B3aUMOACUCTBHI TI'€HOB.
Bnusiaue Ha >MOpHOHANBHOE pAa3BUTHE PA3IUYHBIX (PAKTOPOB OKpYKAIOLICH
CpeIbl.

Poct u pa3Butue xxuBoTHbIX. [locTaMOproHanbHbIN nepuo. IIpsmoe u Henpsimoe
pa3zButue. Pa3Butne ¢ meramopdozoM y O€Cro3BOHOYHBIX U IO3BOHOYHBIX
JKUBOTHBIX. buHonormueckoe 3HAUY€HHE MPSIMOTO U HENPSIMOro pPa3BUTHS, HUX
pacnpocTpaHeHue B mnpupoje. Tumsl pocTa >XKUBOTHBIX. DaKTOPBI peryisiuu
pocTta >KMBOTHBIX M uyesoBeka. CTaauu MOCTAIMOPHUOHAIBHOIO pa3BUTHUS Y
’KUBOTHBIX U yesoBeka. [leproapl oHTOreHesa yenoBeka.

PasmHoxeHne u paszButue pacteHuid. ['amerodputr u cmnopodur. Meiio3 B
JKU3HEHHOM 1uKie pacTeHuil. OOpazoBaHWe CIOp B IIpolecce Menosa.
['amerorenes y pacrenuil. OIUIOAOTBOpPEHHWE M Pa3BUTHE PACTUTENBHBIX
OpraHu3MoB. /[BoifHOe OIIOA0TBOPEHHE Yy IIBETKOBBIX pacTeHuil. OOpa3oBaHue U

Pa3BUTHEC CEMCHHU. MexaHu3MbI pEeryjidnuuu OHTOICHE3a y paCTeHI/Iﬁ N )KUBOTHBIX

I/ICTOpI/IH CTAHOBJICHUA W  pPa3BUTUA T'CHCTUKH KaK HaAyKH. OcHOBHBIC
TCHETUYCCKHUE IIOHSATHS W CHMBOJEBL 1 OMOJIOTMYHBIC XPOMOCOMEI, aJlJICJIbHBIC
TCHBI, AJIBTCPHATUBHBLIC IIPU3HAKH, )10MI/IH3HTHI:II71 n pGIIGCCI/IBHI)II\/'I IIpU3HaAK,
roMo3urora, TreTepo3nurora, 4Yucrad JINHUA, FI/I6pI/II[I>I, T'CHOTHII, (I)CHOTI/IH.
OcHOBHBIC METOAbI TCHCTUKHU: FH6pHHOHOFquCKHﬁ, I_II/ITOJ'IOFI/HICCKI/II\/'I,

MOJIEKYJISIPHO-T€HETUYECKUI

Monorubpunnoe ckperypanue. [lepBbiit 3akoH MeHens — 3aKoH eAnHO000pa3us
rubpuaoB mepBoro rmnokosieHus. I[IpaBuio nomuHHpoBaHUs. BTopoil 3akoH
MeHnnenss — 3aKkOH paclIeIyIeHWs NpPHU3HAKOB. [lUTomornueckne OCHOBBI
MOHOTHOPHUIAHOTO CKpeInBaHus. [ umores3a 4MCTOTHI ramer.

AHanusupyrolee ckpenuBaHue. IIpoMeXyTOUHBIM XapakTep HacieI0BaHUS.
Pacmennenne npu3HakoB IpY HEMTOJIHOM JOMUHUPOBAHMH.

Jurubpunnoe ckpemuBanue. TpeTuil 3akoH MeHaenss — 3aKOH HE3aBUCHUMOTO

HaCJICJOBaHUA IMPU3HAKOB. HI/ITOJIOI‘I/I‘IGCKI/IG OCHOBBI ,ZLI/IFI/IGPI/II[HOFO
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CKpEILMBaHMUS.
Cuennennoe HacnenoBaHue npusHakoB. Paborer T. Moprana. CuemneHHoe
HACJIEJ0BAHUE TI'€HOB, HAPYIICHUE CLEIUICHUS MEXIy IeHaMu. XPOMOCOMHas
TEOPHS HACJIEICTBEHHOCTH.

I'enetuka mona. XpOMOCOMHBIM MEXaHU3M OIpPENEICHUs] 10ja. AyTOCOMBI U
MIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbld U reTeporamMeTHbId moi. ['eHeTnueckas
CTPYKTypa IMOJOBBIX XpoMocoMm. HacienoBanue NpU3HAKOB, CUEIUIEHHBIX C
MIOJIOM.

I'enoTun kak uenoctHas cucrema. lInedoTponuss — MHOXKECTBEHHOE JIEMCTBUE
reHa. MHOXECTBEHHbIN ajulenu3M. B3anMoJelCTBHE HEaUICIbHBIX TI'€HOB.

Kommementapuocts. Onucras. [lonumepus

BsaumopeiicTBre reHoTHIIA U Cpebl U (hopMUpoBaHKH (peHoTHra. M3mMeHunBoCTh
npu3HAaKoB. KauecTBeHHbIE M KOJIMYECTBEHHbIE MPU3HAKU. BHIIbI M3MEHUYMBOCTHU:
HEHACJIe/ICTBEHHAs M HACJIEICTBEHHASI.

MomudukanmonHas ~ M3MEHYMBOCTh.  Pomb  cpemsl B (popMupoBaHUU
Mo r(UKAITMOHHON H3MeHYnBOCTH. Hopma peakiium npusHaka. BapranmoHHbId psij
u BapuanmoHHass kpuBas (B. Horanmncen). CaoiictBa MOAM(UKAIIMOHHOM
W3MEHYUBOCTH.

['enotunuyeckas n3MeHYUBOCTh. CBOMCTBAa TEHOTUITMYECKON M3MEHYMBOCTH. BUIbI
TeHOTUTTMYECKON N3MEHUMBOCTH: KOMOMHATHBHAS, MyTaI[HIOHHAS.

KomOunatiBHass HW3MEHYMBOCT. Meio3 ¥ MONOBOM TpOLleCC — OCHOBA
KOMOWHATHUBHON M3MEHYMBOCTU. POJIb KOMOMHATUBHON M3MEHYMBOCTH B CO3JIAaHUU
TEeHETUYECKOT0 pa3Ho00pa3us B Mpejienax OJHOTO BHIA.

MyTtannroHHas ”3MEHYMBOCTb. BHUJIbI MyTalluil: T€HHBIE, XPOMOCOMHBIE, TEHOMHBIE.
CrnoHTaHHBIE M MHIYLIMPOBAHHBIE MYTAallMU. SepHbIE M LUTOILIA3MAaTUYECKHUE
mytarui. COMaTHYECKUE U TOJIOBBIE MyTaliuy. [[prHuuHbl BOSHUKHOBEHUST MYyTaIlHi.
MytareHbl ¥ WX BIMSHHE Ha OPTaHW3MBL. 3aKOHOMEPHOCTH MYTAIMOHHOTO
npoiiecca. 3aKOH TOMOJIOTHYECKUX PsIIOB B HacieAcTBeHHOU m3MeHunBocTH (H.H.

BaBI/IJ'IOB). BHCHI{CpHaH N3MCHYHBOCTHb U HACJICACTBCHHOCTD

Kapuotun wuenoseka. MexayHaponHas mporpaMma HCCIEIOBAHUS T€HOMa
yenoBeka.  MeToabl  HM3Y4YEHUs TEHETUKM  YEJIOBEKa: T'€HEeaJOTMYeCKH,
OJIU3HEIOBLIH, IIUTOTCHETUYCCKUI, MOMYISIUOHHO-CTaTUCTUYECKU I,
MOJIEKYJIIPHO-T€HETUYECKH . CoBpemMeHHOE OnpeeseHue TeHOTHIA:
MOJTHOT€HOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[MI1P-ananu3a. HacnencrBenHble  3a0ojeBaHMS  YejIOBEKa. I CHHBIE W
XPOMOCOMHBIE 0011e3HU YeJI0BeKa. bonesnn c HACJIEICTBEHHOU
MIPEIPACIIONOKEHHOCTHI0. 3HAUEHNE METUIIMHCKON TeHETUKH B TIPEIOTBPALICHUN 1

JICYCHUU TeHETHUECKHUX 3a001eBaHni uyeaoBeKa. CTBOJIOBBIC KICTKH
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JlomecTukaius 1 cesekuus. 3apoKACHUE CEIEKIUU U JoMecThKanuu. Yuyenue H.M.
BaBuiioBa 0 IEHTpax NMPOUCXOXKICHUS W MHOrooOpasusi KyJIbTYpPHBIX PAaCTCHHM.
Posp cenexuuu B cOo31aHMM COPTOB PACTEHUH UM NOPOJ KUBOTHBIX. Copr, nopoza,
mITaMM. 3aKOH T'OMOJIOTMYECKUX DPSIOB B HAcIEACTBEHHOW m3MeHumBoctd H.M.
BasuiioBa, ero 3naueHue st CENEKIMOHHON pabOThI.

Metoabl  ceneKUMOHHOW paboThl. VICKYCCTBEHHBIH OTOOp: MAacCOBBIH U
WHIUBUYIbHBI. Ortanel KOMOHWHAIIMOHHON CEJIEKIIUH. HcnoeiTanue
npou3BoauTeNell Mo HoroMcTBY. OTOOp MO TE€HOTUIY € IOMOILBIO OLEHKH
(eHoTUNa MOTOMCTBA M OTOOP IO TEHOTHUITY ¢ moMonIbio ananu3a JIHK.
HckyccTBeHHBIN MyTareHe3 Kak METOJI CeJICKIIMOHHON paboThl. PanuanuoHHblil 1
XUMUYECKMH MyTareHe3 Kak HWCTOYHMK MYTalUil y KyJIbTYPHBIX (oOpM
opranusmoB. lcnosnp3oBaHME T€HOMHOIO PEJAKTHUPOBAHMS U METOJOB
pexomOuHaHTHBIX JIHK 11151 mosrydeHust HCXOAHOTo MaTepraia JUlsl CeeKIIHH.
[Nomy4yenne nonuruionioB. BHyTpuBHIOBas rulOpuamsanys. BimskopoicTBeHHOE
CKpelIvBaHue, WM UHOpuIMHI. HepoacTBeHHOE CKpellMBaHME, WM AyTOpPH/IMHT.
I'eteposuc u ero npuuussl. Mcnonb3oBaHue rereposuca B cenekumu. OtnanéHHast
ruopumaryst.  [Ipeononenre OecTuUTOvsT MEXBHIOBBIX THOPUIOB. JlOoCTHXKEHUS

CEJICKLIMU PACTEHUM U KUBOTHBIX

OOBeKTHI, UCNOIB3YEMbIE B OMOTEXHOJIOTUH, — KJIETOUYHbIE U TKaHEBbIE KYJIbTYPHI,
MHUKPOOPIaHU3MBbI, HUX  XapakTepUCTHKa. TpaguluoHHas  OWOTEXHOJIOTHS:
xje0oneyeHre,  MOJy4Ye€HHE  KHUCIOMOJIOYHBIX  IPOAYKTOB,  BHUHOJEIHE.
Muxkpobuonornyeckuii  cuHTe3. OOBEKTBI MHUKPOOMOJIOTMYECKHX TEXHOJIOTHM.
[IpousBoncTBO  Oenka,  aMHUHOKHCIOT M BUTaMUHOB.  VckyccTBeHHOE
OILUIONOTBOpPEHUE. PEKOHCTpYKIMA SAHUEKICTOK W KIOHUPOBAHUE IKUBOTHBIX.
Merton TpaHCIUIaHTalUHU SAEP KIIETOK.

XpoMOCOMHass M TIe€HHas WHXKEeHepusa. VICKyCCTBEHHBI CHHTE3 TIeHa |
KoHCcTpynpoBanue pexkomOuHaHTHbIX JIHK. JlocTikeHuss M MepCreKTUBBI
XpOMOCOMHOW M T€HHOM HWHXEHepuu. MenunuHckue OUOTEXHOJIOTHH.

Hcmonbs30BaHHE CTBOJIOBBIX KJIETOK
Cucrema u MHOT006p3.3I/Ie OpTraHHU4Y€CKOIro Mrupa

Bbuonornueckoe  pasHooOpasue  opranu3moB.  CoBpeMeHHass  cucTeMa
opranuueckoro mwupa. [lpuHinmns!l kinaccupukauuu opraHu3mMoB. OCHOBHBIE
CHCTEMATUYECKHE TPYIIILI OPraHU3MOB.

OCOOEHHOCTH CTPOEHHSI M KU3HEIACSATEIBHOCTH OJHOKJIETOYHBIX OpPraHHU3MOB.
Bakrepun, apxeu, OJHOKJIETOUHBIE I'PUOBI, OJHOKJIETOYHBIE BOJOPOCIH, JAPYTrUe
IMPOTHUCTHI. KononnanbHbie OpTraHHU3MBlI. HBI/I)KCHI/IC OAHOKJICTOYHBIX OPraHN3MOB!
amMEOouaHOe, KIYTUKOBOE, PECHUYHOE. 3allUTa y OJHOKJIETOYHBIX OpPraHHU3MOB.

PaznipaxxuMocTh y OAHOKIIETOYHBIX OPraHu3MOB. TakCUChI
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MHorokJieTouHble pacTeHHs. B3anMOCBs3b YaCTEd MHOTOKJIETOYHOTO OPTraHU3Ma.
Tkanu, opraHbl U CHCTEMbl OPTaHOB MHOTOKJIETOYHOrO opraHuszma. Opranuszm
Kak enuHoe 1enoe. TkaHu pacTeHuid. TuHIBI PacTUTENbHBIX TKAHEH:
oOpasoBarenbHas, IOKPOBHAs, MPOBOAMAIIAs, OCHOBHAs, MEXaHHYECKasl.

OcoOenHocty cTpoeHUs, PYHKIUN U paClOIOKEHUS TKaHEH B OpraHax pacTeHHM

BereraruBHble U reHepaTuBHbBIE OpraHbl pacTeHuil. yHKIIMK OPraHOB U CUCTEM
opranoB. Kapkac pacrenuil. J|BUK€HHUE MHOTOKJIETOYHBIX PACTEHUI: TPOIIU3MBI U
Hactuu. llorymomenne BOIBI, YIIEKUCIONO Tra3a W MHUHEPAIbHBIX BEIIECTB
pactenusimu. [lpixanue pactenuii. uddys3us ra3oB uepe3 MNOBEPXHOCTh KIETKU.
TpancriopTHble cuUCTeMbl pacTeHuid. Bbinenenwe y pacreHuid. 3amura y
MHOTOKJIETOYHBIX pacteHuid. Kyrukyna. CpenctBa MacCUBHOM M XUMHUYECKOH
3amuThl. OUTOHIIMIBI.

PazgpaxxumocTs M peryisiuus y OpraHusmMoB. PazapakumocTb W perynsauus y

MHOTI'OKJICTOYHBIX paCTeHHfI. PocToBrIe BeliecTBa U UX 3HAYCHHUE

MHoOrokneTrouHsle  XUBOTHBbIE. B3auMMOCBS3b  4yacTe€ll  MHOTOKJIETOYHOI'O
opranusma. TKaHI/I, opradbl U CUCTECMblI OPraHOB MHOI'OKJICTOYHOI'O OpraHu3Ma.
Opranmusm kak enuHoe 1enoe. ['omeocras. Tkanu KUBOTHBIX M YeOBEKa. THUIIBI
KUBOTHBIX TKaHEH: SIUTEIUalbHasi, COCIUHUTENIbHAs, MbIILIECYHAs, HEPBHAs.
OcoOenHoctu cTpoeHHs, (YHKUMA U pacHoONIOKEHUs TKaHEed B OpraHax

JKHUBOTHBIX U YCIIOBCKA

Opranbl ¥ CUCTEMBI OPTraHOB JKUBOTHBIX. DYHKIIMK OPraHOB U CHUCTEM OPIaHOB.
Omopa Tenma opranu3moB. CKeneThl OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX
XKUBOTHBIX. HapyXHblii U BHYyTpeHHMU ckeneT. CTpO€HHE M TUIIbI COEAMHEHUs
KOCTEM.

JIBU>KeHHEe MHOTOKJIETOYHBIX KUBOTHBIX. [luTanme >kuBOTHBIX. [luTanue
IIO3BOHOYHbBIX XUBOTHBIX. I[I)IX&HI/IG JKUBOTHEIX. KokHOE JABbIXaHUC. )Ka6epHoe n
JIETOYHOE JIBIXaHUE.

JlpIxaHue TMO3BOHOYHBIX JKUBOTHBIX. OBOJIOIMOHHOE YCIOKHEHHUE CTPOCHHUS
JIETKUX IT03BOHOYHBIX KUBOTHBIX. JII)IXElTeJ'H)HaSI cucTeMa 4eJjioBeka. MexaHusm
BEHTWIALIMM JIETKUX Yy NTHALl W MIJIEKONUTAIOMMUX. TpaHCIOPT BEIIECTB Yy
opranu3moB. TpaHCHOPT BemIeCTB Yy KHBOTHBIX. KpoBeHOcHas cuctema u e€
opranbl.  KpoBeHocHas  cucTtemMa  IMO3BOHOYHBIX  JKUBOTHBIX.  Kpyru
KpOBOOOpAIICHHs. DBOJIOIMOHHBIC  YCIIOKHEHUS CTPOCHHSI KPOBEHOCHOM
CHUCTEMBI ITO3BOHOYHBIX XHWBOTHBIX. BBI)IeJ'IeHI/Ie Y OpraHu3MOB. BI)I)IGJ'IGHI/Ie y
KUBOTHBIX. COKpaTUTeNbHbIE Bakyonu. Opransl BoieneHus. CBsI3b OJIOCTH TeNa
C KPOBEHOCHOW W BBIICIHTEIHLHON cHUCTEeMaMH. BbineneHrne y MO3BOHOYHBIX
JKNBOTHBIX. 3aHIHTa Y MHOI'OKJIECTOYHBIX JKHWBOTHBIX. HOKpOBBI n Hux

IIPOU3BOJHEIC.
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PaznpaxuMoCTh 1 perymsiust y Opranu3MoB. Pa3apaxumMocTs y 0JJTHOKJIETOYHBIX
opranm3moB. Takcuchl. Pa3apaxumMocTh W PErynsiiius y MHOTOKIIETOYHBIX
pacrenuii. PocToBbIe BellecTBa U MX 3HAUYCHUE.

HepBHast cucrema u pedieKTOpHAas Peryysiius Y MHOTOKJICTOYHBIX JKUBOTHBIX.
HepBHas cucrema u e€ oTaesnsl. DBOIIOIMOHHOE YCI0KHEHUE CTPOCHUSI HEPBHOM
CUCTEMBI y )KUBOTHBIX.

Pazpaborka anroputmMoB u mnporpamMm s 3h(PEeKTUBHONW (PYHKITMOHAILHOM
AQHHOTAIlUM ~ TE€HOMOB,  TPAHCKPUIITOMOB,  IPOTEOMOB,  MeTabOJIOMOB

MHUKPOOPIraHU3MOB, PACTEHUMN, ’KUBOTHBIX U YEJIOBEKA
Opranusm 4enoBeKa U €ro 30pOBbe

Opransel ¥ cucTeMbl OpraHoB yenoBeka. OTesbl TOJIOBHOTO MO3ra O3BOHOYHBIX
KHUBOTHBIX. Pedekc u pedmekroprnas nayra. be3ycinoBHble W yCIIOBHBIE
peduexcel. I'ymopanbHas peryisius M SHAOKPUHHAS CHCTEMa >KUBOTHBIX H
qesioBeKa. JKene3bl PHIOKPUHHON CUCTEMBI U MX TOPMOHBI. [IeiicTBHE TOPMOHOB.
B3aumocBs3p HEpBHON U 3HIOKPUHHOHN cucteM. [ unoramamo-runodusapHast

cuctema. Pednexc u pednexropras nyra. be3ycinoBHbIe U YCIOBHBIC PEICKCHI

3amuTa opraHuzMa ot Oosie3Hed. MIMMmyHHas cucrema yesnoBeka. KierouHsiil u
TYMOPJIbHBIA MMMYHHTET. BpOXAEHHBIA, TPHOOPETEHHBIN CrenuprIecKHii
umMmyHuTer. Teopus  KIOHanbHO-celeKTHMBHOro uMmMyHutera (I1.Dprmx,
®.M.bepuer, C.ToneraBa). BocnamutenbHble OTBETHI OpraHu3MoB. Poib

BPOXXJIEHHOTO UIMMYHHUTETA B PA3BUTHUU CUCTEMHBIX 3a00J1€BaHUN

KpoBeHocHast cucrema u e€ opranbl. Cepjue, KpOBEHOCHbIE COCYIbl U KPOBb.

Kpyru xpoBooOpaiienus. Pabora cepaiia u e€ perynasnus

Jpixanue yenoseka. {uddysus ra3os yepe3 NOBEpXHOCTh KIETKU. JlpIxaTenbHas
cucrteMa  4elloBeka. JlpIxarenbHas  IMOBEPXHOCTb.  Perymsimus  AbIXaHUs.
JpIxarenbHble 00BEMBI

[MumeBapurtenbHas cucreMa denoBeka. OTnenbl MUIIEBAPUTENBHOIO TpPAKTA.
[InmeBapurTenpHble  JKene3bl.  BHYTPUIIONOCTHOE W BHYTPHUKIETOYHOE
MUAILEBAPEHUE

IToxpoBbl u ux mnpousBojaHble. Opranbl BblaeneHus. Ilouku. Crpoenue un
¢byHkonupoanue HeppoHa. OunbTpanus, cekpenuss U 0OpaTHOE BCAChIBaHUE
KaK MEXaHU3Mbl pabOThl OpraHoB BblAeneHusi. OOpazoBaHuE MOYH Y YEJIOBEKa
JIBukeHue 4esoBeka: MbllieyHas cuctema. CKeseTHble MBI U UX padoTa.
CTpoeHHEe U TUITBI COEAMHEHUS KOCTEU

Teopus sBomtonnu. Pazsutre xu3Hu Ha 3emie

OpomtormonHas  teopuss Y. Jlapsuna. Ilpenmocwiiku — BO3HUKHOBEHHS

napBuHM3Ma. JKn3Hb U HayyHas aearenbHocTh Y. JlapBuHa.
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JBrkymue cuiiel 3Boonuu BUIOB 1o Y. JlapBuHY (BBICOKash MHTEHCUBHOCTH
pa3MHOXXEHHS OpIraHM3MOB, HACIEACTBEHHas HW3MEHYMBOCTh, Ooppba 3a
CYLIECTBOBAHHE, ECTECTBEHHBIN 1 UCKYCCTBEHHBINH 0TOOD).

Odopmnenne cunTernyeckor teopuu sBomtonuu (CTD). HelitpanbHas Teopus
sBomtoruK. CoBpeMEHHAast HBOJIOIMOHHAS OMOJOrHs. 3HaYCHHUE BOIOIMOHHON

Teopuu B GOPMUPOBAHUN €CTECTBEHHO-HAYYHON KapTHHBI MUPA

[Tonmymsiuust Kak aJeMEHTapHas eauHuna 3BomolMH. COBpPEMEHHBIE METOMbI
OLICHKM T'€HETMUYECKOTO pa3HooOpasuss M CTPYKTypbl mnomyisauuil. M3meHeHue
reHooHAa MOMYJSIUU Kak 3JIEMEHTApHOE O3BOJIIOLMOHHOE SIBICHHE. 3aKOH
reHetrudeckoro pasHoBecus [[x. Xapau, B. BaitnOepra.

DnemeHTapHbIe (PaKTOPHI (IBMKYIINE CHIIBI) SBOJIONUU. MyTalMOHHBIN TIPOIIECC.
KomOunaruBHass m3aMeHYnBOCTh. [[peii reHoB — ciydaiiHble HEHAIPaBJICHHBIC
M3MEHEHHUs 4YacTOT ajuieliell B momynsuusx. DPdekT ocHoBaTens. Murparum.
W3omsiiust momynsinuii: reorpaduyeckast (IPOCTPaHCTBEHHAsA), OuoJIornyecKkas
(penpoayKTUBHAs).

EcrecTBenHbii  oTOOp — HampaBmstoui  (akTtop  dBomronuMHA.  Dopmbl
€CTECTBEHHOTO  OTOOpa: ABMXKYIIMUNA, CTaOWIM3HPYIOIIUNA, pa3phIBAIOIINAN
(mu3pyntuBHbI). [lonoBoii oT6Op.

[IprciocoONEHHOCT, ~ OpPraHM3MOB KAk  pe3yJbTaT  MHUKPOIBOJIIOLUHU.
Bo3HukHOBEHHE  MpHUCIOCOOIEHMH Yy  OpraHu3smMoB.  ApoMop¢do3bl |
uanoanantauuu. [IpuMeps! npucnocobneHuit y opranuzmMoB. OTHOCUTEIBHOCTD
MPUCTIOCOOTIEHHOCTH OPraHU3MOB.

Bun, ero kputepuum U cTpykTypa. BupooOpazoBaHue Kak —pe3ysbTar
MHUKposBotonu. M3omsamus — kimrodeBoil (axkrop BumooOpasoBanus. Ilytn u
CHOCco0BI BU000pa30BaHUs: AJJIONIATPUYECKOE (reorpaguyeckoe),
CUMITAaTPUYECKOE  (PKOJIOTHYECKOE),  «MTHOBEHHOE»  (TIOJUILIOMAU3AIINA,
rudpuau3zanys). JJInTenbHOCTh BOJIOLMOHHBIX ITPOIIECCOB.

MexaHu3mbl GOPMHUPOBAHUS OHOJIOTUYECKOTO pa3HO0Opa3usl.

Posib 3BOMIOLIMOHHON OMONOTHUHM B pa3pabOTKe HayYHBIX METOJO0B COXPaHEHHS
O6uopazHooOpa3uss. MUKPOIBOMIONUS W KODBOJIOIHUS IMAPA3UTOB M UX XO3SEB.
Mexanu3mbl popMHpPOBaHUS YCTOMUYHUBOCTH K aHTUOMOTHUKAM U CIIOCOOBI OOpHOBI

C HeH

Metoapl U3ydeHUsT MaKpOdIBOMIONWHU. [lanmeoHTONOrnYecKne MEeTOAbl U3YYCHUS
sBomonu. [lepexonubie GopMbI U PUIIOTEHETHYECKHE PSABI OPTAHU3MOB.
buoreorpaduueckue metosl uzydeHus sBoitonuu. CpaBHeHne (HIopsl U GayHbI
MaTepUKOB B OCTpOBOB. broreorpaduueckue obmactu 3eminu. Bumbi-sHIeMuKy u
PEJHKTHI.

OMOpHOJIOTHYECKUE W  CPaBHHUTEIBHO-MOP(OIOTUYECKHE METOAbl H3YyUeHHs
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IBOMONMU. [ €HEeTHUECKHEe MEXaHU3MBI HBOJIIOIMH OHTOTEHE3a M TOSIBICHUS
OBOJIIOIIMOHHBIX ~ HOBIIECTB. | OMOJIOTMYHBIE W  QHAJOTUYHBIC  OPTaHBI.
PynmumeHntapHble  opraHbl M aTaBU3MbBL.  MOJEKYISPHO-TEHETUYECKHUE,
OMOXMMHUYECKHE W  MaTeMaTHYeCKUe  METOAbl  W3YYCHHS  SBOJIIOLHUU.
['omonornynbie TeHbl. COBPEMEHHBIE METOMABI MOCTPOSHUS (PHIOTCHETHYESCKUX
JIePEBBEB.

XPOMOCOMHBIE MYTaIlUU U YBOJIIOIHSI TCHOMOB.

OO6mme 3akoHOMepHOCTH (TpaBuja) dBojonuH. HeoOpaTuMoCTh SBOJIONHH.

AnanTtuBHas paguanys. HepaBHOMEpHOCTb TEMIIOB 3BOIIOLUU

Hayunble rumnore3bl MNpPOUCXOXKICHHMsSI JKM3HM Ha 3emiie. AOuoreHes
naHcnepMus. JloHay4yHble PEACTAaBICHUS O 3apOXKJICHUU KU3HU (KPEaLlMOHU3M).
['unoTe3a MOCTOSHHOTO CaMO3apOXKIECHUS JKU3HU U €€ OIPOBEPIKEHUE OIbITAMU
®. Pemu, JI. Cnamnanuanu, JI. TIlactepa. IlpoucxoxkaeHue >KU3HU U
acTpoOHOJIOTHSI.

OcHoBHbIE 3Tarnbl HeoOpraHudeckoi sBostouuu. IlnanerapHas (reonoruueckas)
9BOJIIOLMSA. XUMHUYECKass SBOJIIOLUSA. AOHOIeHHBIM CHUHTE3 OpPraHUYECKHUX
BemecTB u3 Heopranuyeckux. Omeir C. Mumiepa u I'. HOpu. OGpaszoBanue
nosuMepoB U3 MoHoMepoB. KoauepBatnast runore3a A.M. Onapuna, rumoresa
nepsuuHoro OynboHa JIk. XonjeiiHa, reHeruueckas rumote3a I'. Mémnepa.
Pu6ozumsbr (T. Yek) u rumote3a «mupa PHK» VY. I'mnbepra. @opmupoBanue
MeMOpaH U BO3HUKHOBEHHE MTPOTOKIIETKH.

Uctopusa 3emnu u meroabl e€ uizydeHus. lckomaemble opraHMyeckue OCTaTKH.
['eoxponomnorust u e€ Meronpl. OTHOCHUTENbHAS M a0CONIOTHAsT T€OXPOHOJIOTHSL.
I"'eoxpoHoIOrMUecKas 1Kasa: 0HbI, 3pbl, IEPUOJBI, JTTOXH.

HauvanpHele sTansl opraHnyeckoil sBomonuu. [losBieHne u 3BoIOLUSA MEPBBIX
KJIETOK. OBoyouMs MeTrabonu3ma. BO3HMKHOBEHHE TEpPBBIX SKOCUCTEM.
CoBpemeHHbIE MUKPOOHBIE OMOTIIIEHKH KaK aHaJIOT NEPBBIX Ha 3eMile COOOIIECTB.
Crpomaronutsl. [IpokaproTsl U 3yKapHOTHI.

[Tpoucxoxaenne 3ykapuoT (CUMOHOTeHe3). DBOJIOIHMOHHOE MPOUCXOXKJIEHUE
BUpYycoB. [IpouncxokeHue MHOTOKJIETOUHBIX OpraHu3MoB. Bo3HHMKHOBEHUE
OCHOBHBIX T'PYIIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE d3Tambl 3BOJIONMM BBICHIMX pacTeHui. OCHOBHbBIE apoMOpP(O3bI
pacteHui. Bbixon pacreHuii Ha cymy. IlosiBneHue CHoOpoOBBIX pacTeHUNH U
3aBoeBaHue MMM cymHd. CemeHHble pacTeHus. [IpomcxokaeHue IBETKOBBIX
pacTeHuil.

OcCHOBHBIE 3Tambl HBOJIOLUHM KHUBOTHOTO Mupa. OCHOBHBIE apoMOp(oO3bI
KHUBOTHBIX. Bennckas ¢ayna. KemOpuiickuii B3pbIB — MOSBICHUE COBPEMEHHBIX
tunoB. [lepBrie XopoBbIe )kUBOTHBIE. JKU3HB B BOJE. DBOJIOLHUS TO3BOHOYHBIX.

[Tpoucxoxaenne ampuouii u pentwiuii. [IporcxoxaeHNEe MICKONMHUTAOIINX U
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nturl. [Ipuanmn xmrodeBoro apomopdo3a. OcBoeHue OECNO3BOHOYHBIMU H
MMO3BOHOYHBIMH >KUBOTHBIMU CYIIIH.

Pa3BuTue xu3HM Ha 3eMiie 1O 3paM U NepUuoJaM: apxeH, IpoTepo30id, Maneo30u,
ME€3030M, KaiWHO30H. OOmas XapakTEepUCTHKAa KJIMMaTa M T'€OJOTHYECKHUX
nporieccoB. [TosBIeHNE U paclBET XapaKTEPHBIX OPraHU3MOB. YTJIe00pa3oBaHue:
€ro YCJIOBHSI U BIIUSTHUE HA Ta30BBIA COCTaB aTMOC(EPHI.

MaccoBble BBIMUpAHUS — DKOJOTHYECKHE KPHU3HUCHI Mponuioro. IlpuyuHbl u
CJICICTBUSI MAacCOBBIX BbIMUpaHUN. COBPEMEHHBIM KOJIOTHYECKUN KPHU3HUC, €ro

0COOEHHOCTH

Pasmenst m 3agaum  anTpononoruu. Meronsl aHTpononorud. (CraHOBIIEHHE
IIPEJICTaBICHUN O POUCXO0KIEHUH yenoBeka. COBpeMEHHbIE HAyUHbIE TEOPHUH.
CxonctBO 4yenoBeka € KMBOTHbIMU. CHCTEMaTHYECKOE IOJIOKEHHE YEIOBEKa.
CBuzerenbcTBa  CXOACTBA  YEJIOBEKAa C  JKUBOTHBIMU:  CpPaBHUTEIIBHO-
MOP(OJIOTHUECKHE, AMOPHOJIOTUYECKHE, (H3H0JIOT0-OMOXUMHYECKHE,
noBeseHyeckue. OTanyus 4eaoBeKa oT KUBOTHBIX. [IpAMOX0XKIeHNE 1 KOMILIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE TOJIOBHOIO MO3ra U BTOPOW CUTHAJIbHOU
CUCTEMBI.

JBmwxkymme cuibl ((hakTopel) aHTPOINOTeHe3a: OMOJIOrMYecKHe, COLUaIbHBIC.
CooTHoleHre ONOIOTUIECKUX U COIUAIBHBIX (PAKTOPOB B aHTPOIIOTCHE3E.
OcHOBHBIE CTaIMM AHTPOIIOTE€HE3a. ABCTPAIONUTEKN — JBYHOTHE NPEAKHU JTHOACH.
YenmoBek  yMenbId, IE€pBbIE  HM3TOTOBIEHUA  OpyAud  Tpyna. Yemosek
NPSIMOXOJSAIIMN W TEpBBIA BBIXOA JroAeH 3a mpenensl Adpuku. YemnoBek
reiinenbOeprckuii — oOIUN MpeloK HeaHAEepPTalbCKOIo YeJIOBEKa U YeJIOBEKa
pazymMHOro. YenoBek HEaHIEPTAIbCKUN KaK BUJ JIIOJEH XOJOAHOIO KIUMaTa.
YenoBek pa3syMHBIM COBPEMEHHOI'O THIIA, JIEHUCOBCKUN YEJIOBEK, OCBOEHHUE
KOHTHHEHTOB 3a npejenamu AQpuki.

OBOJIOIUS COBPEMEHHOIo 4ejoBeka. EcTecTBeHHBIH OTOOp B MOMYJISAILUAX
yeroBeka. MyTalMoHHBIH nporiecc W noaumopdusm. [lomynsnnoHHbIE BOJHBI,
npei¢ reHoB, Murpaius U «3p(eKT oCHOBaTeNs» B MOMYJSALHUAX COBPEMEHHOI'O
YEJI0BeKa.

Yenoseueckne pacel. Ilonstme o pace. bonpmme pacel: e€BponeonIHas
(eBpasmiickasi), aBcTpajlo-HEerpouJHass  (dKBaTOpHaJbHas),  MOHTOJIOMJIHAs
(a3uarcko-amepuKkaHckas). Bpems u myTtu pacceneHusi yeioBeKa MO IUIaHETe.
EnuncTBO  yenoBeweckux pac. HayyHas  HECOCTOSATENBHOCTH — pacu3Ma.
[TprcriocoOIeHHOCTh 4YelloBE€Ka K pPa3HbIM YCIOBHUSM OKpYXKAloIIed Cpemsbl.
Bnusaue reorpaduyeckoit cpenpl M apeiida TreHOB Ha Mopdosoruro U

(I)I/IBI/IOHOFI/IIO YCJI0OBCKa

DKOCHUCTEMBI U IPUCYILIME UM 3aKOHOMEPHOCTH
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Paznensl u 3agaun sxonoruu. CBs3b SKOJIOTUU C APYTUMH HAyKaMHU.
Metoner skosorun. lloneBeie HaOMIOACHHUS. OKCHEPUMEHTHI B  JKOJOTHU:
NpUpPOAHbIE U JabopaTopHble. MoJenupoBaHHE€ B JKOJIOTUA. MOHUTOPUHT

OKPYIKaIOIel Cpebl: TOKAIbHBIN, pErHOHAILHBIN U TJ100aTbHBIN

Okosornyeckue (GakTopbl M 3aKOHOMEpPHOCTH MX JeictBus. Knaccugukanus
9KOJIOTUYECKUX (PAKTOpOB: aOMOTHYECKHE, OMOTHYECKHE, aHTPOIOIE€HHbIE.
OOme 3aKOHOMEPHOCTH JCUCTBHS dKoJormyeckux (akropos. IIpaBuio
munumyma (K. Ilnopenrens, FO. JIubux). TonepaHTHOCTb. DBPUOMOHTHBIC H
CTEHOOMOHTHBIE OPTaHU3MBI.

AbuoTtndeckue ¢dakTopbl. CBET Kak 3KoJiormueckuii ¢akrop. [lelicTBue pa3HbIX
Y4acCTKOB COJIHEYHOIO CHEKTpa Ha OpraHu3Mbl. OKOJIOIMYECKHUE TPYIIIbI
pacTeHMil M JKMBOTHBIX II0 OTHOLIEHHIO K cBeTy. CurHajibHas pojib CBETa.
doTonepruoausm.

Temmneparypa kak »skojoruueckuil daxrtop. JleiicTBue TteMmepaTypsl Ha
opranusMsl. [1oiKuIOTEpMHBIE 1 TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U
CTCHOTEPMHBIE OPTaHU3MBI.

BrnaxHocte kak skojoruyeckuit ¢dakrop. IlpucnocoGiieHust pacteHuil K
moJiIep KaHuio0 BogHOro Oananca. Knaccugukaius pacTeHUi MO OTHOIIECHHIO K
BoJie. [Ipucmocobaenns >KUBOTHBIX K H3MEHEHHIO BOJTHOTO PEKUMA.

Cpenpl oOWTaHMS OpPraHM3MOB: BOJHAs, HA3eMHO-BO3/YIIHAs, IOYBEHHas,
ryOMHHAs  TMOJANOYBEHHAs, BHYTpUOpraHu3MeHHas. DU3NKO-XUMHYECKUE
0COOCHHOCTH cpell oOuTaHusi opraHu3moB. IIpucrnocoGneHus opraHusmMoB K
KU3HU B Pa3HBIX CPE/ax.

buonoruueckue putmel. BHemHue u BHyTpeHHUE pUTMbI. CyTOYHBIE U TOAUYHBIE
putMbl. [IpHcrocoOIeHHOCTh OPraHM3MOB K CE30HHBIM H3MEHEHHSM YCIOBUM
KU3HU.

Xuznennoie Gopmbl opranu3MoB. [loHsTue 0 *u3HeHHOU (opme. KuzHeHHbIE
(dbopMBl pacTeHMii: JepeBbsi, KYCTapHUKH, KyCTapHUYKH, MHOTOJIETHHE TpPAaBbI,
oJHOJIeTHUE TpaBbl. JKu3HeHHbIE (POPMBI )KUBOTHBIX: THAPOOHMOHTHI, T€OOMOHTHI,
a’poOuoHTHI. OCOOEHHOCTH CTPOEHMS U 00pa3a )KU3HU.

buotnueckue ¢akropsl. Buasl OMOTHYECKMX B3aUMOJEHCTBUN: KOHKYPEHIIHS,
XHUITHUYECTBO, CUMOKMO3 U ero (opmel. [lapasutusMm, xoomepaius, MyTyaausMm,
KOMMEHCAJIU3M (KBapTUPAHTCTBO, HaXJeOHUYECTBO). Herpoduueckue
B3auMoJeiicTBUs  (Tomuueckue, Qopuueckue, (aOpuueckue). 3HaYCHHE
OMOTHMYECKMX B3aUMOJIEHCTBUN JUIsl CYIIECTBOBAHUS OPraHW3MOB B Cpelie

oOWTaHUs. HpI/IHI_II/IH KOHKYPCHTHOI'O UCKJIFOUCHUA

OKOJIOTUYECKHE XapaKTECPHUCTHUKH TOMYJISALINH. HOHYJ'ISIHI/ISI Kak Ouojoruyeckas

cucremMa. Poib HEOTHOPOIHOCTH cpelibl, PU3NUECKUX OaphepoB U 0COOEHHOCTEH
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OuoJIOTMU BUJOB B (POPMHUPOBAHUU MPOCTPAHCTBEHHOW CTPYKTYPHI MOIYJISIUI.
OcHOBHbBIE MOKa3aTeNW MOMYJALMU: YUCIEHHOCTb, IUIOTHOCTb, BO3pAacTHas U
II0JIOBAsi CTPYKTypa, pOXKIAEMOCTb, IPHUPOCT, TEMI pPOCTA, CMEPTHOCTD,
MUTpaLUs.

Okojorudeckas CcTpykrypa mnonyiasuuu. OIleHKa YHCIEHHOCTH IOIMYJIALUU.
JluHaMuKa nomyisuuu U e€ peryisilus. bUOTHY4EeCKUH MOTEHUUaNl HOITYJISLUU.
MognenupoBanue JUHAMMKM —nonyiasnud. KpuBble pocTa  4HMCIEHHOCTH
nonyisiuui. Kpuble BbDKMBaHMs. Perymsiius 4MCIEHHOCTH MNOMYJSILUMI: pOJIb
(GakTOpOB, 3aBUCAIIMX M HE 3aBUCAIMIMX OT IUIOTHOCTU. OKOJIOTMYECKHE
cTpareruu BUJ0B (I- u K-ctparerun).

ITonsatue 06 sxosornyeckoil Huute Buaa. Mecrooburanue. MHOromepHasi Mozi€ib
skonornueckod Humu Jx.JM. XarunmHcoHa. Pa3Mepsl 3KOJIOrMYECKON HULIM.
[loTennmanpHas U pealn30BaHHAS HULLN.

Bun xak cucrema mnonynasuuid. Apeanbl BUIOB. BuIbl M MX JKU3HEHHBIE
CTpaTerMu.  3aKOHOMEPHOCTM  IIOBEIEHUS WM MUIPAUudl  JKUBOTHBIX.

buonornueckue nHBa3zuu JYKCPOIAHBIX BUIOB

CooOmiectBa opranu3moB. buorneHo3 u ero crpykrypa. CBsizu Mexay
opraHu3mMamMu B OHOIEHO3€. DKOCHCTeMa Kak OTKpeITas cucrema (A.J[x.
Tencnu). OyHKIMOHAIBHBIE OJOKM OPraHM3MOB B 3KOCHCTEME: IMPOMYIEHTHI,
KOHCYMEHTHI, penyueHTol. Tpodudeckue ypoBHU. Tpoduyeckue Lemnd U CEeTH.
Abuotnyeckue 61m0oku sKocucteM. [TouBbl M Wbl B 3KocHcTeMax. KpyroBopot
BEIIIECTB U MOTOK YHEPTUU B SKOCUCTEME.

OcHOBHBIE TIOKa3aTeNM IKOCUCTEMBbI. buomMacca U mpoayKius. DKOJIOTHUECKUE
MIUPaMHUJIbI YUCEN, OMOMACCHI U DHEPTHH.

HanpaBneHnHbsle 3akOHOMEpPHBIE CMEHBI COOOIIECTB — cyKieccuu. [lepBuuHble U
BTOPUYHBIE CYKIIECCMM W WX TMPUYUHBL. AHTPOIIOT€HHBIE BO3JCHCTBUS HA
cykneccun. KnmumakcHoe coobiiectBo. bropaznooOpasue u mojsHoOTa KpyroBopora
BEIIIECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTB.

[Ipuponnbie 3KOCUCTEMBI. AHTPOIOTEHHBIE SKOCHUCTEMBI. ATPOIKOCHCTEMA.
ArporieHo3. Paznuanst Mex 1y aHTpONTOT€HHBIMU U TPUPOTHBIMH SKOCHCTEMaMH.
VYpboskocucrembl. OCHOBHbIE KOMIIOHEHTHI ypOoakocucteM. ['opoackas ¢uiopa u
¢dayna. CuHaHTpOMU3alKs TOPOACKOH (ayHbl. bronorudeckoe u X03s5HUCTBEHHOE
3HaUEHUE arpodKOCHCTEM M YpOOIKOCHCTEM. 3aKOHOMEPHOCTH (OPMHUPOBAHUS
OCHOBHBIX B3aUMO/JICHCTBUI OPraHU3MOB B SKOCUCTEMAX.

[Tepenoc sHEprum M BEIIECTB MEKY CMEKHBIMU SKOCHUCTEMAaMH. Y CTOWYHMBOCTh
OpraHuU3MOB, TOMYJSIMUA U DKOCUCTEM B  YCJIOBHUSIX €CTECTBEHHBIX U

AHTPOINIOT€HHBIX BO3ICHCTBUN

buochepa — oOmennanerapHas o06omo4yka 3emiu, TAE CYIIECTBYET WIH
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cyliectBoBasnia ku3Hb. Yuenue B.M. Bepnaackoro o Oumocdepe. ObGnactu
o6uocdeps! u e€ cocras. JKuBoe BemiecTBo 0Mochepsl U ero PyHKIUH.
3aKOHOMEPHOCTH cyliecTBOBaHUsS Ouocdepsl. OcobeHHOCTH Ouochepsl Kak
robanpHOM  9KocucTembl.  JlMHamuyeckoe  paBHOBecue B Ouocdepe.
KpyroBopotbl BemiectB M OHOr€OXMMHUYECKHME LUKIBl (yriepojaa, as3oTa).
PutmuuaHOCTS siBIEHUI B Onocdepe.

3onanbHOCTh OMOcheprl. [lonarne o 6uome. OCHOBHBIE OMOMBI CYIIIH: TYHJpPA,
XBOIHBIE Jieca, CMEIIAaHHbIE W UIMPOKOJIMCTBEHHBIE Jeca, CTENHU, CAaBaHHBI,
NyCTBIHU, TPONUYECKHUE JIeca, BBICOKOTOPhbs. Kimmar, pacTUTenbHBIH U
JKUBOTHBIN MUpP OMOMOB CYIIIH.

CtpykTrypa U (QYHKIHS >KUBBIX CHUCTEM, OLEHKAa UX PECypCHOro MOTEHIMala U
o6rochepHbIX (YHKIIHIA

DKoJoruvyeckre Kpu3uchl U UX MpUUMHbBL. Bo3zaelicTBue yenoBeka Ha Ouocdepy.
3arpsi3HeHue BO3AYIIHON cpenbl. OXpaHa BO3ayXa. 3arpsa3HEHHE BOJHOU CPEIIbI.
Oxpana BOAHBIX pecypcoB. Paspymenne mouBbl. OXpaHa MOYBEHHBIX PECYPCOB.
H3meHeHue kumara.

AHTpPOIIOTEHHOE BO3JICHCTBUE HA PACTHTENbHBIA W >KMBOTHBIM Mup. OxpaHa
PACTUTEILHOTO U >KMBOTHOTO MHpa. OCHOBHBIC MPUHIIUIBI OXPAHBI MPUPOIBL.
Kpacubie xuuru. Ocobo oxpansiembie npupoansie Ttepputopuun (OOIIT).
Borannueckue caapl ¥ 300710THUECKHUE TTAPKH.

OcCHOBHBIE TPUHIUMBl YCTOWYHBOTO PA3BUTHS YENOBEYECTBA M IPUPOJIBI.
PanmonanbHOE  TPUPONONIONB30BaHUE WM COXpPAaHEHHWE  OMOJIOTMYECKOTO

pazHooOpaszus 3emin



YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






