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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ydeObHomy mnpenmery "buonorus" (manee - Ouosorusi) Ha
ypOBHE cpeaHero oOiiero odopa3oBaHusi pa3paboTaHa Ha ocHoBe dDenepanibHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit deneparumny,
OI'OC COO, Konuemnuuu mnpenonaBaHusi yuyeOHoro mnpeamera «buomorus» u
OCHOBHBIX TOJIOKEHHH (eiepanbHoil pabouel mporpaMMbl BOCIIUTAHMSL.

VYyebnsiii npeamer «buonorus» yriayOnéHHoro ypoBHs uzydenus (10-11
KJIACChI) SIBJISIETCS OJJHUM M3 KOMIIOHEHTOB TMpeAMeTHOU obnactu «EcrecTBeHHO-
HayuHble mpeaMmeTsl». CormacHo mnonoxenmsiM DPI'OC COO mnpodunbHbIe
y4eOHbIE MPEIMEThI, U3y4aeMble Ha YriayOJE€HHOM YpOBHE, SIBISIOTCS CIIOCOOOM
muddepennman  oOydeHUss Ha YpOBHE CpeAHero ooiiero oOpa3oBaHUA U
OpU3BaHbl O0ECHEUUTh MPEEMCTBEHHOCTh MEXJIY OCHOBHBIM OOLIUM, CPEeIHUM
o0IINM, CPEeTHUM MPO(EeCCHOHANBHBIM U BBICHINM 00pazoBaHueM. B To ke Bpems
KOKIBIA M3 JTUX YUYEOHBIX TMPEIMETOB JIOJMKEH OBITh OpPUEHTHPOBAH Ha
IPUOPUTETHOE pelIeHNEe O00pa30BaTEIbHBIX, BOCHUTATENbHBIX M Pa3BUBAIOIIUX
3a/1ay, CBS3aHHBIX C MpodopueHTaleld 00yJarouuXxcs M CTUMYJIMPOBAHUEM
UHTEpeca K KOHKPETHOM O0JIACTH HAy4YHOI'O 3HAHUA, CBA3aHHOrO ¢ OWOJIOrHEH,
MEIUIUHOM, SKOJIOTUEN, ICUXO0JIOTUEN, CHOPTOM HJIM BOEHHBIM JIEJIOM.

[Iporpamma mo ydeOHoMy mnpenmery "buomorusa" maér mpeacrtaBieHHe o
Heau M 3ajadax u3ydeHusi yueOHoro mpenmera «buonorus» Ha yrayOnéHHOM
YPOBHE, OomnpeaesieT o0si3aTeNbHOe (MHBapUAHTHOE) TPEAMETHOE CO/IEPKaHUE, E€ro
CTPYKTYpUPOBaHHE 1O pa3fenaM W TeMaM, paclpelesieHre Mo Kiaccam,
PEKOMEHIyeT MOCJIeI0BAaTeIbHOCTh H3yUeHUs ydeOHOro marepuana ¢ Y4EToM
MEXIPEIMETHBIX W BHYTPHUIIPEIMETHBIX CBS3€H, JIOTUKH Y4eOHOTO Tpolecca,
BO3PACTHBIX OCOOCHHOCTEH oOydaromuxcs. B mporpamme mno Ouonoruu
peanu30oBaH MPUHLIMI TPEEMCTBEHHOCTH C HU3yYEHHUEM OWOJOTrMUM Ha YpOBHE
OCHOBHOTO  oOmmiero oOpa3oBaHusi, Omarogaps 4YeMy MpPOCMAaTPUBAETCS
HAIpaBJIEHHOCTh HA MOCJIENYIOIIee pa3BUTHE  OWUOJOTMYECKUX  3HAHUH,
OpUEHTHUPOBAaHHBIX Ha (OPMUPOBAHUE ECTECTBEHHO-HAYYHOI'O MHPOBO33PEHUS,
HKOJOTMYECKOTO MBIIUICHHS, MPEICTABIECHUNH O 30pOBOM 00pa3e KU3HU, Ha
BOCIIUTaHUE OepeKHOro OTHOILIEHUS K OKpY’Karomed mnpupoaHou cpene. B
nporpaMMe Mo OWOJIOTHM TaKXe MOKa3aHbl BO3MOXKHOCTH Y4e€OHOrO MpeamMera
«buonorus» B peanmmszaiuu  TpedoBanuii DI'OC COO k nIAHUPYEMBIM
JUYHOCTHBIM, METANpPEJAMETHbIM M MPEJAMETHBIM pe3yjbTaTaM OOy4YeHUs U B
GbopMHUpPOBAaHWM OCHOBHBIX BHJOB Y4€OHO-TIO3HABATEIBHOW  JIEATEILHOCTH
o0yyaromuxcsi MO0 OCBOEHUIO COJIEpkKaHUSI OMOJIOTMYECKOro Oo0pa3oBaHUsI Ha
YPOBHE CpeAHEro 00111ero 00pa3oBaHuUs.

VYyebnsiii npenMer «buonorus» Ha ypoBHE CpeaHEro o0Iero oopa3oBaHUs
3aBepuiaeT OMOJIOTMYECKOEe O0Opa3oBaHWE B IMIKOJE U OPUEHTUPOBAH HA



pacimidpeHre U yriyOjaeHue 3HaHHM O0y4aromuxcs O >KMBOM IPUPOJIE, OCHOBAX
MOJIEKYJISIDHOM W KJIETOYHOW OHMOJOrMH, 3MOPHOJOTMM W OHOJOTMU Pa3BUTHS,
TE€HETHKHU, CEJIEKINU, OMOTEXHOJIOTUH, SBOTIOLIMOHHOTO YUYEHUS U IKOJIOTHH.

N3yyenne yueOHoro mnpenmera «buosorus» Ha YriIyOJIEHHOM YpOBHE
OPUEHTHPOBAHO Ha MOJTOTOBKY OOYYaIOIIMXCS K MOCIEAYIOUIEMY IOTYYEHHUIO
Ouosiornyeckoro  oOpa3oBaHMsI B  By3ax W OpraHU3alMsX  CPEIAHEro
npodeccroHanbHOro odpa3zoBanua. OCHOBY €ro CoAep X aHusl COCTABIISIET CUCTEMA
OMOJOrMYEeCKUX 3HAHWM, TMOJYYEHHbIX MpU  HU3YYEHHUH OOYyYaroLUUMUCS
COOTBETCTBYIOIIMX CUCTEMATHYECKUX Pa3J€jIOB OMOJIOTMM HA YPOBHE OCHOBHOTO
oOmero obpazoBanusa, B 10—11 knaccax 3Tu 3HaHWS TOJy4aroT pa3BuTHe. Tak,
paciiipeHsl U yrIyOJeHbl OHOJIOTMYECKHE 3HAHMS O PAaCTEHUSX, YKUBOTHBIX,
rpubax, OakTepusiXx, OpraHM3ME YEJOBEKa, OONIMX 3aKOHOMEPHOCTSIX JKU3HH,
JOTIOJHUTENBHO BKIIOYEHBI OMOJIOTMYECKUE CBEAEHUS TPUKIAJHOIO U IOMCKOBOIO
XapakTepa, KOTOPble MOXHO HCIOIb30BATh KAaK OPUEHTHPHI JJI MOCIEIYIOLEro
BbIOOpa mpodeccun. Bo3MokHa Takke MHTerpanus OMOJOTMYECKUX 3HAHUM C
COOTBETCTBYIOIIMMHU 3HAHUSIMM, TOJYYEHHBIMU OOYHYAIOIIMMUCSA MPH H3y4YEHUU
(u3HKM, XUMHH, reorpaduu 1 MaTEMATUKH.

CrtpykTypa mporpammbl 1o yuyeOHOMy mnpenmery "buonorusa" orpaxaer
CUCTEMHO-YPOBHEBBII W HBOJIOLUMOHHBIA TOJIXOAbl K H3YYEHHIO OHOJIOTHH.
CoryiacHO UM, U3y4aroTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE JUIS )KUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpPraHU3aliy, IBOJIIOIMU OPraHUYECKOro MHpa Ha 3eMJle,
coXpaHeHus OuoJIorMueckoro pasHooOpasusi 1iaHeTel. Tak, B 10 kiacce
U3y4aloTCsl OCHOBBI MOJIEKYJSIPHOM M KJIETOYHOH Ouosioruu, 3MOpHOJIOTHU U
OMOJIOTHHM Pa3BUTHA, TEHETUKU M CEJEKIUHU, OMOTEXHOJOTUU M CHUHTETHYECKOMN
OMOJIOTHH, aKTyaIU3UPYIOTCS 3HAHUS OOydaroumxcs Mo OOTaHHUKE, 300JI0THH,
aHaToMuu, Qusnonoruu uenoBeka. B 11 kjacce u3ydaroTCs HBONIOIMOHHOE
y4€HHUe, OCHOBBI SKOJIOTHH U yueHue o ouocdepe.

VYuebnsiii mnpeamer «buomorms»  mpu3BaH  00ecmeYMTh  OCBOCHHE
oOy4JaronmmMucs OMOJIOrMYECKUX TEOPUN M 3aKOHOB, UEH, MPUHIMIIOB U MPABUIL,
JeKalINX B OCHOBE COBPEMEHHON €CTECTBEHHO-HAYUYHOW KapTUHBI MUpa, 3HAHUH O
CTPOCHUHM, MHOTroOOpasMu M OCOOEHHOCTSAX KJIETKH, OpraHu3Ma, IOIyJIsLuH,
OMOIIEH03a, YKOCUCTEMBI, O BBIIAIOIINXCS HAYYHBIX JOCTHUKEHUSX, COBPEMEHHBIX
UCCJIEI0BAHUSX B OMOJIOTUY, MPUKIAAHBIX aCTIEKTaX OMOJOTMYECKUX 3HAHUU. [[s
pa3BUTUSA M NOJJEP)KAHUS HHTEpeca oOydaroumxcs K OWOJIOTMHM Hapsay co
3HAYUTENIbHBIM 00BEMOM TEOPETUUYECKOTO MaTepuaa B COJAEPKaHUHU MPOTrpaMMbl
10 OMOJIOTUH MPETyCMOTPEHO 3HAKOMCTBO C MCTOPHEN CTAHOBJIEHHUS U Pa3BUTHUSA
TOM WM WHOW o0nacTh OWONOrMM, BKIIAJOM OTEUECTBEHHBIX M 3apyOexHBIX
YU€HBIX B PEILICHUE BaXKHEUIINX OMOJIOTMYECKUX U KOJOTHYECKUX ITPOOIIEM.



[ens m3ydeHnust yaeOHOTO mipeameTa «bruonorus» Ha yriryOJIEHHOM YPOBHE —
OBJaJicHUE  OOYYaIOIIMMUCA 3HAHUSMH O  CTPYKTYpHO-(PYHKIIMOHAbHOU
OpraHM3allii KUBBIX CHCTEM pa3HOTO paHra MW MpUOOpEeTEeHHWE YMEHUM
UCIIOJIb30BaTh 3TH 3HaHUS B (OPMUPOBAHUM MHTEpEca K OMpeleEHHOM 00JIacTH
mpoecCHOHANbHON NIeITeNTbHOCTH, CBSI3aHHOM C OWOJIOTHEH, WM K BBIOOPY
y4eOHOTr0 3aBeJIeHUS JIJIsl TPOJAOTIKEHUS OUOJIOTHUECKOT0 00pa3oBaHuUsl.

JlocTikeHue 1enu u3ydeHus ydyeOHoro nmnpeamera «buonmorus» Ha
yriyOIEHHOM ypOBHE 00€CTIeYnBAETCS PEIICHUEM CIICTYIONTUX 3a/1a4:

OCBOCHHE OOYYAIONUMHUCS CUCTEMBI OMOJIOTUYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHIEMIIUIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
paBuiax, COCTABISIONINX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KAPTUHY MHUPA; O
CTPOCHUH, MHOTI000pa3MM M OCOOCHHOCTSX OHOJIOTHYECKHX CHCTeM (KIIeTKa,
OpraHu3M, MOMYJISIINS, BU, OMOTeo1eH03, Onocdepa); O BHIIAIONUXCS OTKPBITHSIX
Y COBPEMEHHBIX UCCIIEOBAHUSIX B OMOJIOTHH;

O3HAaKOMJIEHHE OOydYaromMxcsi ¢ MEeTOAaMH TMO3HaHUSl >KUBOM TMPUPOJIBI:
UCCJIEIOBATENIbCKUMHU  METOJIJaMUi  OMOJIOTUYECKUX HayK (MOJEKYJSIpHOW U
KJIETOYHOM OHOJIOTMH, SMOPHOJOTMA W OHOJIOTMHM pa3BUTHUS, TEHETHKU U
CeJeKIMU, OWOTEXHOJOTUH W CHUHTETHMYECKONW OWMOJIOTUM, MaJICOHTOJOTHH,
AKOJOTMHU);  METOJaMU  CAMOCTOSITEJIbHOTO  TMPOBENEHUS  OMOJOTHYECKHX
UCCJIeIOBaHUM B JabopaTopun W B mpupone (HabOmoleHue, H3MepeHue,
AKCIIEPUMEHT, MOJIEJIMPOBAHUE);

OBJaZicHUE OOYYaOIIMMUCS  YMEHHUSMH: CaMOCTOSITEIbHO  HAXOJIUTh,
aHAJIM3UPOBATh M HCIIOJIb30BAaTh OUOJOTHYECKYI0 HH(GOPMAIIHMIO; TOJIb30BAThCS
OMOJIOTUYECKOW TEPMUHOJIOTHEH M CHUMBOJHMKOHN; YCTaHABIMBATh CBS3b MEXKIY
pa3BUTHEM OHOJIOTHM U  COIUAIBHO-DKOHOMUYECKHMMH U  JKOJOTUYECKUMHU
npo0jemMaMu 4YeJOBEYECTBa; OLIEHHWBATh IOCJIEACTBUS CBOEM JEATEIbHOCTH IO
OTHOIIEHUIO K OKpY)Karollel MNpUpOAHON cpene, COOCTBEHHOMY 3I0POBBIO H
3MI0POBBIO0  OKPYXKAIOIMMX  JIIOACH; OOOCHOBBIBATH ¥ COOJIOJATH  MEpHI
npoHIIaKTUKA MH(EKIIMOHHBIX 3a00J€BaHUl, MPABUIIA MOBEACHUS B MPUPOJE U
oOecrieueHnss 0€30MaCHOCTH COOCTBEHHOM >KM3HEAESTENbHOCTH B UPE3BbIYATHBIX
CUTyallsIX MPUPOJHOTO U TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBPEMEHHBIC HAYYHBIC OTKPBITUS B 00JIACTH OMOJIOTHH;

pa3BUTHE Y 00YyYaIOIMKUXCSI UHTEJUIEKTYIbHBIX U TBOPYECKHUX CIIOCOOHOCTEHM
B IMpOIIECCE 3HAKOMCTBA C BBIJAIOMIUMUCS OTKPBHITUSIMU U COBPEMEHHBIMHU
UCCJICIOBAHUSIMU B OHOJIOTHH, DEIIAEMbIMU €I MPOOJIeMaMH, METOJ0JIOTHEN
OMOJIOTUYECKOTO UCCJIEI0BAHHUS, MPOBEICHUS AKCIIEPUMEHTATBHBIX
UCCJIEIOBAHUM, pelIeHus] OMOJIOrHYeCKUX 3a7a4, MOJEIMPOBAHUS OMOJOTUYECKUX
00BEKTOB U MPOIIECCOB;



BOCIIUTAHUE y 00YyYaIONUXCsl IICHHOCTHOT'O OTHOIIEHUS K KUBOW MPHUPOJIC B
IIEJIOM M K OTJICTIFHBIM €€ 00bEeKTaM U SBICHUSM; (OPMUPOBAHUE IKOJIOTUUECKOH,
TCHETHYECKOW TPaMOTHOCTH, OOIIEH KyJIbTYypbl TIOBEIACHUS B TPHUPOJIE;
MHTErpallii €CTeCTBEHHO-HAYYHbBIX 3HAHUH;

npuoOpeTeHre  OOydYaloIMUMHCS  KOMIETEHTHOCTH B palMOHAIHLHOM
MPUPOJIOINOIL30BaHUU (COOJIIOICHUE TIpaBUJ TOBEJICHUS B TPUPOJE, OXPaHbI
BUJIOB, 9KOCHCTEM, OHMoc(hephl), COXpaHEHUH COOCTBEHHOTO 3JI0POBbSI M 3J0POBBS
OKpyXKaromux JroAeil  (cobmrogeHuss Mep npoduiaktuka — 3a00JeBaHUMH,
obOecrieueHrne OE30MACHOCTH JKU3HENEITEIbHOCTH B YPE3BBIYAMHBIX CHUTYaAIUAX
IPUPOJHOTO H  TEXHOTCHHOT'O  XapakTepa) HAa OCHOBE HCIOJIb30BAHUS
OMOJIOTUYECKUX 3HAHUM U YMEHUHN B MOBCETHEBHOMN KU3HU;

CO37laHME  yCIIOBUWA  JJII  OCO3HAaHHOTO  BBIOOpa  OOydYarOIIMMHCS
VH/IMBUTy aJIbHOU oOpa3zoBaTeabHON TPaCKTOPUH, CIOCOOCTBYIOIIECH
nocieayomemMy MTpodecCHOHATPHOMY CaMOOIPEICICHUIO, B COOTBETCTBUU C
WHMBUYAJIbHBIMUA UHTEPECAMH U MOTPEOHOCTAMU PETHOHA.

OO6miee uncIo 4acoB, OTBEACHHBIX HA M3y4YeHHE OWOJIOTHU Ha yriayOJIeHHOM
ypOBHE cpeaHero oodiero odpazoBanus, coctasiser 204 yaca: B 10 kmacce — 102
yaca (3 gaca B Hezento), B 11 kmacce — 102 yaca (3 gaca B HEJETIO).

OT6op opraHu3alMoHHBIX (OPM, METOJOB U CPEACTB OOy4YEHUs OMOJIOTUH
OCYIIECTBIISIETCS ¢ YU4ETOM CHenuuKu ero CoJep KaHWs W HalpaBICHHOCTH Ha
POJIOJDKEHNE  OMOJOTHYECKOro 00pa3oBaHWsI B OpraHU3AIMsIX CPEIHETO
po¢eCCUOHAIBHOTO U BBICIIET0 00pa30oBaHUs.

O0s13aTeNbHBIM YCIIOBUEM MPU 00YYEHUU OMOJIOTUH HA YTITYyOJIEHHOM YPOBHE
SBJISIETCSI TIPOBEJICHUE JIA0OPAaTOPHBIX M TpakTUdeckux pador. Takxke ydactue
00yJaronuxcsi B BBIMIOJHEHUU MPOCKTHBIX M YUEOHO-HCCIICAOBATEIBCKUX PadoT,
TEMaTHKa KOTOPBIX OMPEIEIACTCS ydYWTeJIeM Ha OCHOBE HMCIOIIHUXCS
MaTepPHAIbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBUA.

[Ipu peanu3zanuu NporpaMmMsbl UCHOJb3YyeTCH CJeAyloliee MaTepuaibHO-
TeXHU4YecKoe odecrevyeHue:

- mudpoBas naboparopus s mKoJbHUKOB lleHTpa o0pa3zoBaHus
€CTECTBEHHO-HAYYHOM HampaBIeHHOCTH « Touka pocTay;

- HOyTOYKH lleHTpa 00pa3oBaHUS €CTECTBEHHO-HAYYHOW HAIPaBICHHOCTH
«Touku pocray;

- WHTepakTWBHas TmaHenb lleHTpa  00pa3oBaHHMS €CTECTBEHHO-HAyYHOU
HarpaBjaeHHOCTH «Touku pocTay.



COJAEPXKXAHME OBYUYEHUA
10 KJIACC

ConepxaHue TporpaMMbl, BBIACICHHOE KYPCUBOM, HE BXOJIUT B IPOBEPKY
rocyiapcTBeHHoO# utoropoit arrecranuu (I'MA).

Tema 1. buosiorust kKak Hayka

CoBpeMeHHast Ouoorusi — KOMIUIeKCHas Hayka. Kpatkast uctopus pazBuTHs
Owomoruu.  buonormyeckne HayKu M HW3yYaeMble ~ MMHU  MPOOJIEMEI.
OyHIaMEHTAIBHBIE, NPUKIAJAHBIE W TOUCKOBBIC HAYYHBIC HWCCIECIOBAaHUS B
OHOJIOTHH.

3HadeHre OHOJOTMU B (POPMUPOBAHUHM COBPEMEHHOM €CTECTBEHHO-HAyYHOU
kaptuHbl mMupa. IIpodeccun, cBszanHbie ¢ Ouonorueld. 3HayeHHWE OHOJIOTUU B
MPAKTUYECKOM JEATEIIBHOCTA 4YEJIOBEKAa: MEAULHMHE, CEIbCKOM XO3SMCTBE,
MPOMBIIIJIEHHOCTH, OXPAHE TPUPOJIBI.

JdeMoHCTpanuu

[Toptpetsr: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. [lapsuH,
VY. I'apseni, I'. Mennens, B. U. Bepuanckuii, 1. I1. I1aBnos, . 1. Meunuxkos, H.
U. BaBuinos, H. B. Tumodees-Pecosckuii, [Ix. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuubr 1 cxembl: «CBsI3b OMOJIOTHHM C APYTHMH Haykamm», «Cucrema
OMOJOTHYECKHX HAYK.

Tema 2. 7KuBble cucTeMbl U UX U3YYEHHE

XKuBble cucteMbl Kak mpeaMer u3ydeHus Ouosnoruu. CBOMCTBA >KHUBBIX
CUCTEM: €IMHCTBO XUMHYECKOIO COCTaBa, JUCKPETHOCTb M IIEJIIOCTHOCTb,
CJIO0XHOCTb W YNOPSAOYEHHOCTb CTPYKTYPBI, OTKPBITOCTh, CaMOOpPraHu3auus,
CaMOBOCITPOU3BEICHUE, PA3APAKUMOCTb, U3MEHUYMBOCTh, POCT U Pa3BUTHE.

YpOBHH OpraHu3alMyd KUBBIX CHUCTEM: MOJIEKYJIAPHBINA, KIIETOYHBIMN,
TKAHEBBIH, OpPraHW3MEHHBIM, MOIMYJISIIIUOHHO-BUI0BOMH, AKOCUCTEMHBIN
(Onoreouenotuyeckuit), ouochepusiii. Ilpoueccol, Hpoucxondlive B KHUBBIX
cucremax. OCHOBHbIE TpHU3HAKK KuBOro. JKu3Hb kKak (opma CyIIeCTBOBAHUS
Matepuu. Hayku, nzyyaroiine >kiuBbl€ CUCTEMBI HA Pa3HBIX YPOBHIX OPraHU3ALNU.

N3yuenune xuBbix cucreM. Metonsl Ouosiormueckoil Hayku. HaOmionenue,
U3MEpPEHHE, IKCIIEPUMEHT, CUCTEMATU3alMs, MeTaaHanus3. [lonsaTre o 3aBuCUMON U
He3aBUCUMOM 1niepeMeHHOU. [lnanumpoBanue »skcnepumenta. IlocraHoBka u
npoBepka rumnote3. HyneBas rumnote3a. [loHsitue BHIOOPKH U €€ JIOCTOBEPHOCTb.
Pa3bpoc B Ouonormyeckux maHHbIX. OTIeHKa JOCTOBEPHOCTH IMOJYYEHHBIX
pe3ynbTatoB. [IpuumHBI WCKaXXE€HUS PeE3yJbTATOB JSKcrepuMeHrta. llonsarue
CTaTUCTHUYECKOTO TECTA.

JdeMoHCcTpanuu



Tabmuubr u cxembl: «OCHOBHBIC TPHU3HAKU KU3HW», «buonormdeckue
cuctembl», «CBOWCTBAa XMBOW MaTepum», «YPOBHH OpraHU3alMy KUBOU
npupoas», «CTpoeHHe MKUBOTHOM KIETKW», «TKaHM MKUBOTHBIX», «CHCTEMBI
OpraHoOB 4YeJOBEeUecKoro opranusma», «buoreomenos», «buocdepa», «MeTomabl
U3YUYCHHUS )KUBOU TPUPOJIBI».

OGopynoBanue:  jaboparopHoe  oOOpynoBaHME Uil  IPOBEACHUS
HAOJII0ICHUM, U3MEPEHHI, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp3oBaHWE PaA3IMYHBIX METOJIOB IIPHU
W3YUYCHUH KUBBIX CUCTEM.

Tema 3. buoJsiorusi KjieTku

Knerka — cTpykTypHO-QYHKIMOHANbHAs eauHuIAa >kuBoro. Vcropus
oTKpbITUS KIeTKU. Pabots! P. I'yka, A. JleBenryka. Knerounas reopus (T. 1lIBanH,
M. Ilneiigen, P. BupxoB). OCHOBHBIE IOJIOXKEHUS COBPEMEHHOH KIIETOYHOU
TEOPHHU.

MeTtoabpl  MOJIEKYJAPHOM M KJIETOYHOM  OWOJIOTMH:  MHUKPOCKOMUS,
xpomartorpadusi, 3MeKTpodopes, METOJ MEYEHBIX aTOMOB, AU(EpeHITNAIbHOE
HEHTPU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIIETOK. HM3yuenue ¢huxcuposannvix
K1emoK. DIEKTpOHHasi MUKpockonus. Koughoxanvuas muxpockonus. Bumanvhoe
(npudicuznernHoe) uzyueHue Kiemox.

JdemoHcTpanuu

[Toprpetsr: P. I'yk, A. Jleenryk, T. IlIBann, M. llnelinen, P. Bupxos, K. M.
boap.

Tabnuubl u cxembl: «CBETOBOM MHKPOCKOI, «DIEKTPOHHBI MHUKPOCKOID,
«Vcropust pa3BUTUS METOJIOB MUKPOCKOTIUIY.

OO6opynoBaHue: CBETOBOM MHMKPOCKOI, MHKpPOIIpenapaTrbl pPacTUTENbHbIX,
YKUBOTHBIX U OaKTEpUAJIbHBIX KIJIETOK.

IIpakTnueckas padora «M3ydeHne MeETOAOB KIETOYHOM OHOJIOTUU
(xpomarorpadus, snexkrpodopes, auddepeHImaaTbHOe IEeHTPUYTUPOBAHUE,
[TLIP)».

Tema 4. Xumnueckasi OpraHu3anus KJIeTKH

XHUMUYECKUI COCTaB KIETKU. Makpo-, MUKpPO- U YJIbTPaMUKPOIJIEMEHTBHI.
Bonma m e€ posb Kak pacTBOpUTENs, pPearcHTra, y4acTUe B CTPYKTYPUPOBAHUU
KJIETKH, TEIUIOPEryisiuu. MuHepanbHble BEUIECTBA KIETKH, UX OMoOJIorHMuecKas
poJib. POJIb KATHOHOB Y aHUOHOB B KJIETKE.

Opranuyeckue BeIlIECTBA KIETKUA. buonormyeckue mnonaumepsl. benku.
AMUHOKHUCIIOTHBIN cocTaB 0enKkoB. CTPYKTypbl OelKOBOUM MosieKybl. [lepBuuHnas
CTpYKTypa Oenka, MENTHAHas CBA3b. BTOpuyHas, TpeTUYHas, 4YEeTBEPTUYHAS
cTtpyktypel. Jlenarypamusi. CpoiictBa OenkoB. Kraccudukarmss — OeiakoB.
buonoruueckue pynkuuu 6enkoB. [lpuonoi.



YraeBoasl. MoHOCaxapubl, AMcCaxapuibl, OJIMTOCAXapUIbl U OJIHCAXaPU/IbI.
O6mwmii 1naH CcTpoeHHs W (PU3MKO-XMMHUYECKHE CBOMCTBAa  YIJIEBOJIOB.
buonorunyeckue GpyHKIMMN yTiIeBOIOB.

Jlunuapl. M'mapodunbHO-THAPOGOOHBIE cBOMcTBA. Kitaccudukarys Tunuaos.
Tpurnunepunsbl, ¢GocPomunuasl, BOCKHU, cTepoubl. buomornueckue QyHKIMH
munuioB. OO1IMe CBOMCTBA OMOIOTHYECKUX MEMOPaH — TEKYUYeCTh, CIIOCOOHOCTh K
CaMO3aMBbIKaHUIO, TTOJTYTIPOHUIIAEMOCTb.

Hykneunoseie kucnorsl. JJHK um PHK. CrpoeHune HYKIEMHOBBIX KHCIIOT.
Hyxneotunpl. [lpunmun xommuiementapHoctu. [Ipasmino Yapradda. Crpykrypa
JIHK — nBoiinasi cnupans. Mectonaxoxaenue u ouonornueckue gynknuu JJHK.
Bunpl PHK. ®yuxkunu PHK B kiietke.

Crpoenue monekyiabl AT®. Makpospruueckue cBszu B Mosekyiae ATO.
buonoruueckue ¢pynkiuu ATD. BoccTaHOBIIEHHBIE TEPEHOCUUKH, UX (QYHKIUU B
kietke. [pyeue wykneozuompugocgpamer (HT®). CexenupoBanue JIHK.
Memoovl cenomuxu, mpancKpunmomuKu, npomeoMuKiu.

CrpykTypHass OHOJOTHs: OMOXUMHYECKUE U OMO(DHU3NYSCKUE HCCICIOBAHUS
COCTaBa W TMPOCTPAHCTBEHHOM CTPYKTYpbl Ouomonekyl. Moodenuposanue
CMPYKmMypsl U QYHKYUi OUOMONIEKYL U UX Komniekcos. Komnvromephwiii Ouzaiin u
opeanuyecKull CuHme3 OUOMOJEKY U UX HENPUPOOHBIX AHANO208.

JdemoHcTpanuu

[Toptperst: JI. Ilomunr, k. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankius,
@. Conrep, C. IIpy3unep.

Juarpammer:  «PacnpeneneHne XMMUYECKHX JJIEMEHTOB B HEXUBOU
npupone», «PacnpenereHne XuMAYECKUX 3JIEMEHTOB B JKUBOU MPUPOAEH.

Tabmuubr u cxembl: «llepuogmdeckas TabaUIAa XUMHUYECKUX DIIEMEHTOBY,
«CTtpoeHne MoJIeKyJibl BOJbI», «BelecTBa B cocTaBe opraHu3mMoB», «CTpoeHue
MOJIEKYJIbI  Oenikay, «CTpyKTypbl OENKOBOM MOJEKyJbD», «CTpoeHHe MOJIEKYI
yriieBoioB», «CTpoeHne MOJIeKysl JUnuaAoBy», «HyKIEHMHOBBIE KUCIOTHI»,
«Crtpoenune monekynsl ATO».

OO6opyaoBaHue: XMMHUYECKasi MOCyAa U 000pyI0BaHHUE.

JlabopaTtopHas paGora «O6Hapyx)eHHE OEITKOB C TOMOIIBIO KAYeCTBEHHBIX
peaKIuii.

JlaGoparopuass  paGora  «lccnemoBaHue — HYKJIEMHOBBIX  KHUCJOT,
BBIJICJIEHHBIX U3 KIIETOK Pa3JIM4YHbIX OPTaHU3MOB).

Tema 5. CTpoenue u QyHKIUM KJIETKH

Tumnbl KIETOK: JSyKapuoTUueckas W mpokapuotuyeckas. CTpyKTypHO-
(yHKUIHOHATbHBIE 00pa30BaHUs KIETKU.



CrtpoeHne mpokapruoTHIEeCKOM KiteTku. Kilerounas cTeHKka OaKTepHil U apXei.
Oco0eHHOCTH CTPOEHUSI TeTepOTPO(PHONM M aBTOTPO(HOH MPOKAPHUOTUYECKHX
KJIETOK. MecCTo U poJib MPOKApPHOT B OMOIIEHO3aX.

Crpoenue u (bYHKIMOHUPOBAHHE DYKapUOTUYECKOU KJIETKHU.
[Ina3smarnueckass wmemOpana (rorazmanemma).  CTpykTypa IJIa3MaTUYeCcKoOn
MeMOpaHbl. TpaHcoOpT BELIECTB Yepe3 IIa3MaTUYECKyl0 MEMOpaHy: MaCCHUBHbBIN
(muddy3us, obnery€éHHas auddys3us), akTUBHBIA (MIEPBUYHBIA W BTOPUYHBIM
aKTUBHBIA TpaHcnopt). [lomymponurniaeMmocts MeMOpanbl. PabGota Hatpuii-
KaJMeBOr0 Hacoca. DHJIOIMTO3: MUHOIMTO3, (arouuTo3. Dk3o1uTo3. Kierounas
creHka. CTpykTypa U QyHKIIMHU KJIETOYHON CTEHKU PACTEHH, TpHOOB.

Huronnaszma. [{urozons. Lutockener. [IBuxkenue nuromiazMbel. OpraHouibl
kiaeTku. OpHoMeMOpaHHBIE OpPraHOWIbBl KIETKU: JHAOIUIa3MaTHuYecKas CeTh
(OIIC), ammapart I'ompmku, TU30COMBI, UX CTpoeHHE M (YHKIUH. B3anMocBs3b
OJTHOMEMOpaHHBIX OPraHouAOB KIETKH. CTpOeHHE TpaHyJISPHOIO PETHKYJIyMa.
Mexanuzm nanpasnenus 6eaxos 6 IIIC. CuHTe3 pacTBOpUMBIX OeinkoB. CHHTE3
KJIETOUYHBIX ~ MeMOpaH. [maakuii  (arpaHyJisipHBIA)  SHIOIUIA3MATHYECKUIN
petukynym. CekperopHas QpyHkuusa anmaparta ['onbmxu. Moougurayus benkoe 6
annapame [ onvoxcu. Copmuposka oenkoe 6 annapame [onvoxcu. Tpancnopt
BEIIECTB B KieTke. Bakyonu pactutenbHbIx KieTok. Kietounsit cok. Typrop.

[lonyaBTOHOMHBIE ~ OpraHOWABI  KJIETKW:  MHUTOXOHJPHWH,  ILIACTUIBL
IIpoucxoorcoenue mumoxonopuu u niacmuod. Cumouozenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenue u GyHKUMM MUTOXOHApUN u 1iactui. llepBuunsle,
BTOPUYHBIE U  CIOXHBIE  IUJIACTUABl  (POTOCHUHTE3UPYIOUIMX  3YKapHOT.
XJIOpOIIACThI, XPOMOIIACTHI, JIEUKOIIIACTHI BBICIIINX PACTEHUM.

HememOpanHbie opranoupl kieTkn CTpoeHue U (pyHKUUHM HEMEMOpPaHHBIX
OpraHoOU/I0B KJIETKH. Pu6ocomel. Ilpomedsicymounvie Qunamenmeo.
MukpodunaMeHTbl. Axkmunogvle Muxpoguiamenmol. MplllIeUHbIE  KIETKH.
Axmunosvie KOMNOHEHmMbl HeMbluleuHblx Kiemok. Mukporpy6ouku. KinetouHslil
ueHtp. CrTpoeHHe M JBUKEHUE KIYTUKOB U pecHUYEK. MHUKpOTpyOOUKH
nuToruiasmel. LlenTpuons. benku, accoyuuposanmvie ¢ Mukpoguiamenmamu u
muxpompybouxamu. Momopnule benxu.

Anpo. Obonouka sapa, XpoMaTUH, KapuoILia3Ma, SPBIIIKUA, UX CTPOECHUE U
¢byukunu. SnepHsiii OenkoBbli MaTpukc. IIpocTpaHCTBEHHOE pacmoyioKeHUE
XpoMOCOM B UHTepha3HOM slpe. JIyxpomamuu u cemepoxpomamur. benku
XpOMaTWHAa — THUCTOHBL Jlunamuxa s0epHou 00010YKU 8 Mumo3ze. HoepHbiil
Mpancnopm.

Kinerounsie BkitoueHusa. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK SYKapHOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHO).

JdemoHcTpanuu



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

Tabmuubl u cxembl: «CTpoeHUE 3yKapuOTHYECKOW KIeTKn», «CTpoeHue
JKUBOTHOM  KIETKW», «CTpO€HHE  pacTUTENbHOM  KIETKW», «CTpoeHue
MUTOXOHAPUNY, «Anpo», «CTpoeHne MpOKapHUOTUYECKON KIETKI.

OO6opynoBaHue: CBETOBOM MHKPOCKOI, MHKpPOIpEnapaTbl PacTUTEIbHbIX,
YKUBOTHBIX KJIETOK, MUKpOMpenapaThl 0aKkTepralbHbIX KIETOK.

JlaGoparopuass pabGora «l3ydyeHue CTpPOEHHS KIETOK Pa3IUYHBIX
OpraHu3MOB).

IIpakTnuyeckas padora «/3ydeHue CBOMCTB KICTOUHON MEMOPAHB.

Jlabopatopnas padGora «JVccnemoBaHue mniazMonM3a M JIEMJIa3MOJIM3a B
PACTUTENBHBIX KIETKAX).

IIpakTnueckas  paGora  «l3yueHue  [ABWKEHUS  LMUTOILIa3Mbl B
PACTUTENIBHBIX KJIETKAX).

Tema 6. O0OMeH BellecTB M NPeBpalleHie JHEPIUU B KJIeTKe

AccUMMIIALINS ¥ TUCCUMIISILIUS — JIBE CTOPOHBI MeTabom3Ma. Tumnsl oOmMeHa
BEIIECTB: aBTOTPO(HBIN W TeTepoTPOQHBIA. YdUacThe KHUCIOpoAa B OOMEHHBIX
npoleccax. OJHepreTuueckoe ooOecrnedyeHue kKieTku: mnpeBpamienne AT B
oOMeHHBIX Tmporeccax. DepMEeHTATHUBHBIM XapakTep peakuuil KIETOYHOIO
MeTabonu3ma. DepMeHThI, UX CTPOCHHE, CBOMCTBA W MEXAHU3M JICUCTBUSI.
Kodepmentsl. Otnuunst GepMEeHTOB OT HEOPTaHUYECKHX KaTaau3aTtopoB. benku-
AKTUBATOPhl U OEJIKU-UHTUOUTOPHI. 3aBUCUMOCTh CKOPOCTH (PEpPMEHTATUBHBIX
peakIuii OT pa3aIuYHBIX (PAKTOPOB.

[lepBruuHBI CHHTE3 OpPraHUYECKUX BemIECTB B KieTke. DortocuHTes.
AHOKCcucenHbIll U OKcuceHHblll omocunmes y odaxmepui. Ceemocodoupaioujue
nuSMeHmvl U NUSMEeHMbl PeakyuoHHo2o yeumpa. Poap XJI0pominacToB B IpoLecce
¢dotocunreza. CreroBas u TeMHOBast pa3bl. Pomoovixanue, Csz, Cy. u CAM-munuv
gdomocunmesa. IlponyktuBHOCTh (oTOCHHTE3a. BiusHue pasznudHbiX (HaKTOpOB
Ha CKOpocTh (poTocuHTE3a. 3HaUeHnEe (HOTOCHHTE3A.

XEeMOCHUHTES. Pa3HooOpasue OpPraHU3MOB-XEMOCHHTETHUKOB:
HUTpUGUIUPYIOIIME OaKTepUH, >KeIe300aKTepuu, cepoOaKTepuu, BOJAOPOIHBIC
OakTepuu. 3HaUYCHUE XEMOCHUHTE3A.

AHaspoOHbIe opranu3Mbl. Buaer Opoxenus. [IpoaykTel OpokeHHS W WX
UCIIOJB30BaHNE YEJOBEKOM. AHA’pOOHBIE MHUKPOOPraHU3Mbl KaKk OOBEKTHI
OMOTEXHOJIOTHH U BO30OYAuTE N O0JIe3HEH.

AspoOHbIe OpraHU3MBbl. Orarnbl HSHEPTETHYECKOTO oOMeHa.
[ToaroroBuTenbHBIN 3Tan. [ TMKOIN3 — OECKUCTOPOIHOE PACIICTIICHUE TIIFOKO3bI.

buonoruyeckoe okuciieHue, UIU KIECTOYHOE JbIXxaHue. Pojib MUTOXOHAPUIA B
mpolieccax ouosornyeckoro okucieHud. [ukmiueckue peakuuu. OKUCIUTENBHOE
dbochopunupoBanue. Ouepeuss memopannoeo epaduenma npomonos. Cunmes



AT®D: paboma npomonnou ATD-cunmaszwel. IlpemmyiiecTBa a’poOHOTO IMyTH
oOMeHa BelecTB nepes aHadpoOHbIM. DP(HEKTUBHOCTH IHEPTETUUECKOTO OOMEHA.

JdemoHcTpanuu

[Toprpetsr: k. Ilpuctiu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Onrenwrapar, I1. Murtuenn, I'. A. 3aBap3uH.

Tabnuiel u cxembl: «POTOCUHTE3», «DHEpreTuueckuit oomen», «buocunres
oenkay, «CtpoeHue hpepMeHTay, « XEMOCUHTE3Y.

OO6opynoBaH#e: CBETOBOM MHMKPOCKOI, 00OpYAOBaHHUE JUIsl TMPUTOTOBICHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.

JlaGoparopuass padora  «l/3ydyeHuMe  KaTalUTUYECKOW  aAKTUBHOCTH
(bepMeHTOB (Ha MpUMEPE aMIIIa3bl UK KaTalasbl)».

JlabopaTtopHas padora «M3ydeHue (epMEHTATUBHOTO pACIICIIICHUS
MEPOKCH/IA BOJIOPO/Ia B PACTUTEIIBHBIX U KUBOTHBIX KIIETKAX).

JladbopaTtopHas pabora «CpaBHeHue mpoiieccoB (OTOCUHTE3a U
XEMOCHHTE3a».

JladbopaTopHasi padoTa «CpaBHEeHHE MPOIECCOB OPOKCHUS U JBIXAHU.

Tema 7. HacaeacrBenHast uHGopManus U peaju3anus eé B KiIeTKe

Peakuuu matpudnoro cuHte3a. [IpuHIMI KOMIUJIEMEHTAPHOCTU B PEAKIIUSAX
MaTPUYHOIO CHHTe3a. Peanuzanus HacieacTBeHHOW nHpopManuu. ['eHeTnueckuit
KOJI, ero cBoucTtBa. TpaHckpumnius — Marpuudbeil cuHte3 PHK. I[Ipunumme
TPAHCKPUMIUU: KOMIUIEMEHTAPHOCTh, AHTUIAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckou xnemke. Hexooupyrowue PHK.

Tpancnauus u e€ sransl. Yuactue tpancnoptabeix PHK B 6uocunTtese Genka.
VYcnousi O6mocunre3a Oenka. KomupoBanwe ammHOkucior. Pombp pubocom B
OounocuHTe3e Oernka.

Cospemennvie npeocmasienus o cmpoenuu 2enog. OpraHuzalusi reHoma y
POKApUOT U DYKApUOT. Perysnsuus akTUBHOCTH T€HOB y Mpokapuor. ['mmoresa
onepona (®. XKako0, K. Mano). Monexynapusie mexanuzmvl IKCNPeCccull 2eHO8 y
aykapuom. Ponv xpomamuna 6 pecynsiyuu pabomsi 2enog. Perynsuus 0OMEHHBIX
npolieccoB B kieTke. Kinerounslii romeocras.

Bupycel — Heknerounsie GOpMbI )KU3HU U 00JMraTHbIe mapa3uthl. CTpoeHue
MIPOCTHIX U CIOXKHBIX BHPYCOB, PETPOBHUPYCOB, OakTeprnodaroB. JKusHeHHbIll YUK
HHK-cooepocawux eupycos, PHK-codepocawux eupycos, o6axmepuogazos.
Obpamuas mpanckpunyus, peeepmasd, UHmezpasda.

Bupycubie 3aboneBanus 4enoBeka, KUBOTHBIX, pactenuid. CITN]J, COVID-
19, conanbHble 1 MEAUIIMHCKHAE TPOOIIEMBI.

buoungopmamuka: unmeepayus u ananuz donrvwux maccusos («bigdatar)
CMPYKMYpHuIX buonocudeckux oanHvlx. Hanomexunonoeuu 6 buonocuu u meouyune.
LIpoecpammupyemvie ynxyuu 6eakos. Cnocodovl 0ocmasKu 1eKapcms.



JdemoHcTpanuu

[Toptpersi: H. K. Konsuos, . U. IBanOBCKUM.

Tabnuiel 1 cxembl: «buocuHTe3 Oenkay, «I'eHeTudeckult Koy, «Bupyce»,
«bakrepuodarm.

IIpakTHyeckas padora «Co3naHue MOAEIH BUPYCay.

Tema 8. 7/Ku3HeHHbI HUKJ KJICTKHU

Knerounséi 1umkn, ero mepuoiabl W perymsaiusa. WHtepdaza U MHUTO3.
Oco0eHHOCTH TPOIECCOB, MpoTeKaromux B uHTepdase. [loaroroBka KIeTKd K
nenenuto.  I[lpecunretmyeckuit  (MOCTMUTOTUYECKHM),  CHUHTETHYECKHM U
MOCTCUHTETUYECKUN (MPEMUTOTUUECKUI ) IEpUOIbl UHTEP(DA3bI.

Marpuunbiii cunte3 JHK — permukanms. [Ipunuuner permkanuu JJHK:
KOMIUJIEMEHTAPHOCTh,  ITOJYKOHCEPBATHUBHBIA  CHHTE3, aHTUNAPAJUIEIbHOCTD.
Mexanusm pernkaunn JIHK. Xpomocomsl. Ctpoenue xpomocoM. Tenomepsl u
TenomMepaza. XPOMOCOMHBIM HaOOp KJIETKM — KapuoTum. JlunjaouaHwlii u
rariouJHbelii  Habopsl  XpomocoMm. ['oMosoruunbie xpoMocombl. [lonoBbie
XPOMOCOMBI.

[enenne xierkn — wmuto3. CTaguy MHUTO3a MW MNPOUCXOJAIINE B HUX
npoueccel. Tunel muto3a. KapuoknHe3 n nuToKMHE3. buonmorndeckoe 3HaueHUE
MUTO3a.

Perynsuust MutoTmyeckoro uukia kietku. [Iporpammupyemasi KieTouyHas
ru0esb — arnomnros.

Kinerounoe spo, XpoMocombl, (PyHKIIMOHAJIbHAsI T€HOMHUKa. MexaHuzmbl
nponugepayuu, oupgepenyuposxu, cmapenus u eubenu xiemox. «ljupposas
KliemKkay — ououngopmamuyeckue mooeiu QyHKYUOHUPOBAHUSL KIeMKU.

JdemoHcTpanumn

Tabmuiel u cxembl: <«OKW3HEHHBIN IUMKI KIETKW», «Mutosdyn, «CtpoeHue
xpoMocom», «Permukarus JTHK.

OO6opyioBaHKE: CBETOBOM MUKPOCKOI, MUKpoIpenaparsl: « MUTO3 B KIIE€TKaxX
KOpEIIIKa JTyKa.

JlabopaTtopnas  paGora  «lM3ydyeHMe  XpOMOCOM  Ha  TOTOBBIX
MUKPOIIpEnapaTaxy.

JlabopaTopHas padora «Habmronenre MuTO3a B KJIETKaX KOHYMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKPOIIPENapaTax).

Tema 9. Ctpoenne u yHKIUN OPraHU3MOB

buonornueckoe pazHooOpasue OpPraHu3MOB. OnHOKIIETOYHBIE,
KOJIOHHAJIbHBIEC, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcCOoOEHHOCTH  CTPOEHUSI U JKUBHEJACATEIBHOCTH  OJIHOKJIETOYHBIX
opraHu3MoB. baktepuu, apxeu, OJHOKJIETOYHBbIE TpHUObI, OIHOKIETOYHbIE
BOJIOPOCIH, APYTUE NPOTUCTHI. KOJIOHUAIBHBIE OPTAHU3MBI.



B3auMocBsI3p yacTel MHOTOKIETOYHOrO OpraHu3ma. TKaHu, OpraHsl WU
cucteMsl opranoB. OpranusM Kak eInHoe 1enoe. ['omeocras.

Tkanu pacreHuid. TuIbl pacTUTENbHBIX TKaHEW: oOpa3oBaTelbHad,
MOKPOBHAs, MPOBOJSIAS, OCHOBHAas, MexaHudyeckasd. OCOOCHHOCTH CTpOEHUS,
GbyHKIUN U pacoNiOKEeHHS TKaHEH B opraHax pacTEeHUM.

TKaHU KMBOTHBIX U YEJOBEKA. THIbI KUBOTHBIX TKAHEH: 3MUTEIHAIbHAS,
COCMHUTENbHAS, MblllleuHasi, HepBHas. OCOOEHHOCTH CTpoeHus, (PyHKIUA U
pacmnoJIOKEHUS TKAHEN B OpraHax KMBOTHBIX U YEJIOBEKA.

Opranbl. BereratuBHble W TIeHEpaTUBHBIE OpraHbl pacTeHuid. OpraHbl U
CHCTEMBI OPTaHOB KUBOTHBIX U YeoBeKa. DYHKIIUU OPTraHOB U CUCTEM OPTraHOB.

Onopa Tena opranu3moB. Kapkac pacrtennilt. CkeneTbl OJHOKIETOYHBIX H
MHOT'OKJIETOUYHBIX KMBOTHBIX. HapykHblli M BHYTpeHHHH ckeneT. CTpoeHue u
THUIIBI COEAUHEHUS KOCTEN.

JIBmkeHne  opraHum3MoB. JIBHJKEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
aM&0OUIHOE, JKTYTUKOBOE, PECHUYHOE. JIBHKEHHME MHOTOKJIETOYHBIX PacTeHHI:
TPOIIU3MBI M HACTHUU. JIBM)KEHHME MHOTOKIIETOYHBIX YWUBOTHBIX M YEJIOBEKA:
MblIlieuHasi cucrema. Pednekc. CkeneTHbIe MBIIIIIBI U UX padoTa.

[Tutanue opranusmoB. Ilormomenue BOABI, YIVIEKMCIONO rasa |
MHUHEpPAJIbHBIX BEUIECTB pacTeHUsIMU. Ilutanue XKUBOTHBIX. BHyTpuUIlOn0oCTHOE U
BHYTPUKJIETOYHOE TNHIleBapeHue. [IuTaHue MO3BOHOYHBIX KUBOTHBIX. OTHENbI
MUIIEBAPUTENBHOTO TpakTa. [lumeBaputenpHbie kene3bl. llumieBapuTenbHas
CHUCTEMa YEJIOBEKA.

Jpixanue opranu3moB. [[pixanue pactenuit. J{pixanue skuBoTHbIX. [uddysus
ra3oB 4€pe3 NOBEPXHOCTh KIEeTKH. KoxxHOe npixanue. /[pIxarenbHas NOBEPXHOCTD.
’KabepHoe u nérounoe apixanue. J[pixaHue MO3BOHOYHBIX )KUBOTHBIX U YEJIOBEKA.
DBOJIIOIIMOHHOE  YCJIIO)KHEHUE CTPOEHUSI JIETKMX IO3BOHOYHBIX YKUBOTHBIX.
JIpixaTenpHas cucrema 4esioBeka. MeXaHu3M BEHTWISUUM JIETKUX y MNTUL U
MiIeKonuTaromux. Perymsius apixanus. J{prxatenbHpie 00bEMBI.

TpaHCcrIOpT BEIIECTB y OpPraHMW3MOB. TpPaHCIIOPTHBIE CUCTEMBI PACTEHMM.
Tpancriopr BemecTB y KUBOTHbIX. KpoBeHOcHas cucrema W €€ OpraHsbl.
KpoBeHocHass cucrema TMO3BOHOYHBIX JKMBOTHBIX U 4yenoBeka. Cepare,
KPOBEHOCHBIE CcOCyAbl M KpoBb. Kpyru kpoBooOpailleHHsl. DBOJIOIUOHHbBIC
YCJIO)KHEHUSI CTPOCHUSI KPOBEHOCHOW CUCTEMBI MMO3BOHOYHBIX JKUBOTHBIX. PaboTa
cepaua u €€ peryJisinus.

Beigenenue y opranusMoB. Beimenenue y pacteHuid. Beigenenue y
*KUBOTHBIX. CokparutenbHble Bakyonu. Opranbel BbiaeneHus. OunbTpanus,
CeKpelusi U 00paTHOE BCAChIBAHUE KaK MEXaHU3Mbl pa0OThl OPTaHOB BhIACICHUSI.
CBsI3b MOJIOCTH TEJIa C KPOBEHOCHOM M BBIACIUTENBHON cucTeMaMu. Beiaenenue y



MTO3BOHOYHBIX JKUBOTHBIX M uenoBeka. [louku. CtpoeHne m (QyHKIMOHUPOBAHUE
He(poHa. OOpazoBaHHE MOYM Yy YEIIOBEKA.

3amuTa y OpraHuM3MOB. 3alllUTa y OJHOKJIETOYHBIX OPraHu3moB. CHopsl
OakTepuil M UUCTHI MPOCTEHIMX. 3alUTa Y MHOTOKJIETOYHBIX pACTEHUM.
Kyrtukyna. Cpenctsa macCUBHOW M XUMHUYECKOM 3a1IUThl. OUTOHIUIBI.

3ammTa y MHOTOKJIETOYHBIX UBOTHBIX. [IOKPOBBI M HMX MPOU3BOJIHBIC.
3ammTa opranusMa ot Ooje3Hed. IMmyHHas cuctema uenoBeka. KieTouHbiii u
TYMOPaJIbHBIA UMMYHUTET. Bpoxa¢HHBIN W NpuUOOPEeTEHHBIN crenupuIecKuii
UMMYHHUTET. Teopusi KIOHaIbHO-celeKTUuBHOro ummyHnurera (I1. Opmux, @. M.
bepuer, C. ToneraBa). BocnaiimrenbHble OTBETHI OPraHu3MOB. Poiib BpOKIEHHOTO
UMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHU.

Paznpaxxumocts u  perymsauus |y OpranusmoB. Pazmpaxumocts y
OJHOKJIETOYHBIX OpraHu3MoB. Takcucel. PazgpaxumMocTs W perymanusa y
pactenuii. PocToBbIE BENIECTBA U UX 3HAYCHHUE.

HepBHast cucrema u pediexkropHas peryasuus y KUBOTHbIX. HepsHas
cucTeMa M €€ OTJeibl. DBOJIOLHOHHOE YCI0KHEHHE CTPOCHUSI HEPBHOW CHCTEMBI
y JKUBOTHBIX. OTHenbl TOJOBHOIO MO3ra MO3BOHOYHBIX XMBOTHBIX. Pediekc u
pednexTopHas ayra. be3ycioBHbIE U YCIIOBHBIEC PEDICKCHI.

['ymopanbHass perynsiuus U SHAOKPUHHAs CUCTEMA >KMBOTHBIX M UYEJIOBEKA.
JKenes3pl HDHOOKPUHHOM CHCTEMbI M HMX TOPMOHBI. JleMcTBME TOPMOHOB.
B3anMocCBsI3p HEpPBHOW UM 3HIOKPUHHON cucTteM. ['unoranamo-runodusapHas
cucrema.

JdemoHcTpanuu

[Toprper: W. I1. [1aBnos.

Tabmuubr u cxembl: «OIHOKIETOYHBIE BOJOPOCTH», «MHOTOKIETOUHBIC
Bojopociamy», «bakrepumn», «lIpocreiimme», «Opranbl HBETKOBBIX PACTEHHI»,
«CuctemMpl OpraHoB TO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIX», «Tkanm pacrenuii», «KopueBbie cuctembry, «CTpoeHue cTeOsy,
«CTtpoeHue nIMCTOBOM MIACTUHKW», «TKaHU KHUBOTHBIX», «CKEJIET 4eOBEKa»,
«lTumeBapurenbHass cucrema», «KpoBeHocHas cucrema», «/lpixarenbHas

CHUCTEMaY, «HepBHas cuCTEMaY, «Koxay, «MpIeyHast cucrTemMay,
«BpienurenbHas cucTeMay, «IDHIAOKpHUHHas cucteMa», «CTpOEHHE MBIIIIbIY,
«AMmyHUTETY, «Ku11e4ynonooCTHEIC, «Cxema  TIMTaHUA  PACTEHUI,

«KpoBeHOCHBIE CHUCTEMBl TTO3BOHOYHBIX JKMUBOTHBIX», «CTpOoeHHE THJIPHDY,
«Ctpoenne niaHapun», «BHyTpeHHee cTpoeHue 10XkaeBoro uepss», «HepBHas
cucteMa pbiO», «HepBHas cucrema ssarymkm», «HepBHas — cucrtema
npecmbikatomuxcs»,  «HepBHas  cucrema  nruny», «HepBHas — cucrtema
MiIeKonuTaomux», «HepBHas cuctema yenoBekay, «Peduexc.



O6opyaoBaHue: CBETOBOW MHUKPOCKOI, MHKpPOIpEnapaThl OJHOKJIETOYHBIX
OpraHu3MOB, MHUKpOIpenaparbl TKaHEH, pPaKOBHHBI MOJUIOCKOB, KOJUIEKI[UU
HAaCEKOMbBIX, UIJIOKOXKHUX, dHUBbIE SK3EMIUISIPhl KOMHATHBIX pacTeHUil, repOapuu
pacTeHMil pa3HbIX OTAEJIOB, BIAXHbBIE IMpenapaTbl KUBOTHBIX, CKEJETHI
MO3BOHOYHBIX, KOJUJICKIMM OECIIO3BOHOUHBIX JKUBOTHBIX, CKEJIET YeJOBEKa,
o0opyI0BaHuE ISl IEMOHCTPALIMK IOYBEHHOI'O U BO3/IYIIIHOI'O MUTAHUS PACTEHUH,
pacuieruieHus Kpaxmaiia u 0elIKoB Moj JiedcTBreM (GepMEHTOB, 00OPYAOBAHUE IS
JEMOHCTPALIMH OIBITOB IO U3MEPEHUIO )KM3HEHHOM EMKOCTH JIETKUX, MEXaHU3Ma
JIbIXaTEJIbHBIX JBUKEHUI, MOJIEJIH TOJIOBHOTO MO3Ta Pa3JIMYHbIX )KUBOTHBIX.

JlaGoparopHuasi padora «/3yyeHrne TKaHEN PaCTCHUIN».

JlaGopaTopHasi pabora «/3yyeHre TKaHEN KUBOTHBIX).

JlabopaTopHas padora «3yueHrne opraHoB IBETKOBOTI'O PACTEHUS.

Tema 10. PazMHoOXKeHUe U pa3BUTHE OPraHU3MOB

@opMbI pa3MHOKEHHSI OpPraHu3MoOB: Oecrojoe (BKIIOYas BEreTaTUBHOE) U
noysioBoe. Buael  Oecronoro  pa3MHOXEHHUSA: IOYKOBAaHUE,  CHOPYJISIUS,
dbparMeHTanus, KIOHUPOBAHUE.

[TomoBoe pa3smuoxenue. [lomoBbie kileTkH, WM rameTtel. Meio3. Craauu
Mmeno3a. [loBenenne xpomocom B menose. Kpoccnnrosep. brosorndecknii cMbICIT
Melo3a M TOJOBOro Iporecca. Melo3 U €ro MecTO B JKMU3HEHHOM IIHMKIIE
OpraHU3MOB.

[IpenzaponpiieBoe pazputue. I'amerorenes y >kMBOTHbBIX. [1010BbBIE JKETE3bI.
OO6pa3oBaHue U pa3BUTHE MOJOBBIX KiIeTOK. CriepMarorene3 u oorere3. CTpoeHue
IIOJIOBBIX KJIETOK.

OmnogoTBOpeHHe U AMOpPHOHAIBHOE pa3BUTHE KHUBOTHBIX. CrocoObl
OILUIOAOTBOPEHUS: HAPY)KHOE, BHyTpeHHee. [laprenorenes.

NunuBuayanbHOE pa3BUTHE OPTaHU3MOB (OHTOTEHE3). OMOPHOJIOTHS — HayKa
0 Pa3BUTUU OPraHU3MOB. Mopghozenez — 00Ha U3 2n1asHvIX NPodIEM IMOPUOTIOCUL.
Konyenyua mopgocenoe u mooenu mopgocenesa. Craaun >MOpHOTeHE3a
KUBOTHBIX (Ha mpumepe Jsrymku). JpoOnenwe. Tumbl  apoOneHus.
Jlemepmunuposannoe u HedepmuHupoeannoe Opobdnenue. bracmyna, munol
onacmyn. OcoOEHHOCTH APOOJICHUS MIIEKOMUTAIONINUX. 3apOJIbIIIEBbIE JIMCTKU
(ractpynsiuust). 3akiiajika OpraHOB U TKaHEW U3 3apoJIbIIIEBBIX JIUCTKOB. B3anmHoe
BIMSIHUE YacTed pa3BUBAIONIETOCS 3apojbiiia (SMOpUOHATbHAS HMHIYKIUA).
3aknagka TUIaHA CTPOEHUSL JKMBOTHOIO KAaK — PE3YyJbTaT HMEPAPXUUYECKHUX
B3aMMOJICUCTBUI TeHOB. BrusHue Ha >MOpUOHANIBHOE PA3BUTHE PA3IUYHBIX
(aKTOPOB OKPYKAIOIIEH Cpebl.

Poct u pa3Butue x*uBOTHBIX. [locTamMOpuoHansHbIA nepuoi. Ilpsmoe wu
HernpsiMoe pas3BuTue. PasButue ¢ wmetamopdo3oM y OECHO3BOHOYHBIX U
NO3BOHOYHBIX >KMBOTHBIX. DHOJOrMYecKkoe 3HAYEHHWE MPSAMOrO0 M HENPSIMOro



pPa3BUTHS, UX PACIPOCTPAHCHUE B MPUPOJE. THUIIBI pOCTa KUBOTHBIX. DAKTOPHI
PEryJISIlIUU POCTa KUBOTHBIX U yenoBeka. CTauu MOCTAIMOPUOHAIBLHOTO Pa3BUTHS
y KUBOTHBIX U 4esoBeka. [leproabl oHToreHesa yenoBeka. CTapeHue u CMepTh Kak
OMOJIOTHYECKHE TPOIIECCHI.

PasmHoxenne u pasButue pacteHui. ['amerodur m cmopodur. Meiio3 B
KU3HEHHOM IuKie pacteHud. OOpa3oBaHue CHop B IIpolecce Meilo3a.
l'amerorene3 y pacreHuid. OIUTOOOTBOPEHUE MW  Pa3BUTHE PACTUTEIBHBIX
OpraHu3MoB. /[BoliHOE OIJIOOTBOPEHHE Y IIBETKOBBIX pacTeHuil. OOpa3oBaHue u
pa3BUTHE CEMEHU.

MexaHu3MBbl PEryJISIIMA OHTOT€HE3a Y PACTECHUN U )KUBOTHBIX.

JdeMoHcTpanuu

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

Tabmuuer u cxembl: «BereratnBHoe pasmHoOkeHue», «Twumbl Oecmosoro
pa3sMHOXEeHUA», «Pa3zMHOXKEHHME XITaMUAOMOHAIbD», «Pa3MHOXKEHHUE 3BIJICHBDY,
«Pa3MHOXeHUEe TUApB», «Meio3», «XpoMmocomely, «l'amerorenes», «CTpoeHue
SIMIIEKTIETKH U criepmaTo3onian, «OCHOBHBIE CTaauu OHTOreHesa», «lIpsmoe u
HenpsiMOe pa3BuTue», «Pa3BuThe wMaiickoro xyka», «Pa3Buthe capaHum,
«Pa3BuTue nArymku», «JIBOMHOE OIUIOJOTBOPEHUE Yy LBETKOBBIX PACTEHUI,
«CtpoeHue ceMsiH OJTHOJIONBHBIX M JIBYJIOJBbHBIX pacTeHUI», « KU3HEHHBIN UK
MOpPCKOW  KamycCTbD», <«OKHW3HEHHBIM 1UKI Mxa», <KU3HEHHBIM UK
ManopoOTHUKAY, « KU3HEHHBIA IUKJI COCHBD.

OOGopyioBaHME: CBETOBOM MMKPOCKOI, MHUKpONpenapaTrhl SULEKICTOK MU
CIIEPMATO30HUA0B, MOJIENb «LIUKI pa3BUTHSA JISITYIIIKU.

JlabopaTopHas padora «l3yueHne CTpOEHUS MOJOBBIX KIETOK HA TOTOBBIX
MHKpOITpenaparax».

IIpakTnyeckass padora «BrpisiBIIeHME NPU3HAKOB CXOJCTBA 3apOJbILICH
MTO3BOHOYHBIX KUBOTHBIX).

JlabopaTtopnass padora «CTpoeHHE OpraHoB pa3MHOXKEHHUS BBICIIHUX
pacTeHu».

Tema 11. I'eHeTMka — Hayka 0 HACJE€ACTBEHHOCTH M HM3MEHYHUBOCTH
OpPraHu3MoB

Hcropust CTaHOBIEHUS W pa3BUTUS TEHETHKM Kak Haykud. Paboter T
Menpens, I'. ne ®@pusa, T. Moprana. Posib 0T€4eCTBEHHBIX YUYEHBIX B Pa3BUTUHU
reHetuku. Pa6oter H. K. KonbiioBa, H. Y. Basunona, A. H. benosepckoro, I'. /1.
Kapneuenko, 0. A. ®unmumuaenko, H. B. Tumodeena-Pecorckoro.

OCHOBHBIE TEHETUYECKUE MOHATHUS U CUMBOJIBL. | OMOJIOTHYHBIE XPOMOCOMBI,
aJUIeIbHBIC TEHbI, AJBTEPHATUBHBIE MPU3HAKU, JOMHUHAHTHBIA M PELIECCUBHBIN
MPU3HAK, TOMO3UT0Ta, TETEPO3UTOTA, YUCTAs TUHUS, TUOPUIBI, TEHOTHUIT, ()EHOTHII.



OCHOBHBIE ~ METOJIbI ~ TCHETUKH: THOPUAOJOTUYECKUM,  IUTOJOTHYCCKUH,
MOJIEKYJISIPHO-T€HETUYECKHM.

JdemoHcTpanuu

[Toptpertsi: I'. Mengens, I'. ne ®pus, T. Mopran, H. K. Konsios, H. W.
Basunos, A. H. benozepckuii, I'. [I. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumogees-PecoBckuii.

Tabnuirel 1 cxembl: « MeTOIbI TeHETUKUY, «CXeMbl CKPEIIUBAHUS.

JladbopaTopHast padora «J/Ipo3oduna kKak OOBEKT TI'€HETHYECKUX
VICCIIEIOBAHUI.

Tema 12. 3aK0OHOMEPHOCTH HACTEACTBEHHOCTH

Monorubpunnoe ckpemmuBanue. IlepBwiii 3akoH MeHuens — 3aKOH
eaMHO00pa3usi THOPUIOB MepBoro nmokojeHus. [IpaBuino nomuanpoBanus. Bropoi
3aKOH MeHend — 3aKOH pacIlICIUIeHUs MpU3HAKOB. LluTonornueckne OCHOBBI
MOHOTHOPUJIHOTO CKpEIIUBaHUs. [ UOTe3a YUCTOTHI TaMET.

AHanuzupytolee ckpemnBanue. [[poMexyTOUHbIA XapaKTep HACIETOBaHMUS.
Pacmeruienne nmprusHakoB pyu HEMOJIHOM JOMUHUPOBAaHUM.

Jurn6punnoe ckpenmBanue. Tperuil 3akoH MeHenst — 3aK0H He3aBUCHUMOTO
HACJICIOBAHUSI  IPU3HAKOB. [lutonoruueckue  OCHOBBI  JTUTUOPUIHOTO
CKpEILLINBaHUS.

CuemienHoe HacnenoBanue npusHakoB. Paboter T. Moprana. CuernieHHoe
HACJIEIOBAHUE TE€HOB, HAPYIICHUE CLEIUIEHUS MEXIAYy TeHaMh. XPOMOCOMHAas
TE€OpHs HACTIEICTBEHHOCTH.

I'eneruka nosia. XpoOMOCOMHBIN MEXaHU3M OIpEAEIEHUs mona. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII M reTeporaMmeTHbld Iojd. ['eHeTmueckas
CTPYKTYpa MOJIOBBIX XpoMocoM. HacnegoBanue nmpu3HakoB, CHETUIEHHBIX C ITOJIOM.

['enoTun kak uenoctHas cucrema. [InenoTponus — MHOKECTBEHHOE JEUCTBUE
reHa. MHOXECTBEHHbIN ayuienu3M. B3auMoAeicTBUE HEayUIeNbHBIX T'EHOB.
Komnnementapuocts. Onuctas. [lonumepus.

['eHeTUeCcKUl KOHTPOJIb PA3BUTHUS PACTEHUM, XKUBOTHBIX M YEJIOBEKa, a
TaK)Ke (PU3NOJIOTMYECKUX MPOIECCOB, TMOBEACHUS M KOTHUTUBHBIX (YHKIUM.
['eneTnyeckue MeXaHU3Mbl CUMOMOT€HE3a, MEXaHU3MbI B3aMMOJICHCTBUS «XO35UH
— Tapa3uT» U «XO35UH — MHUKPOOHMOM». ['€HeTHdecKrhe acheKTbl KOHTPOJISI U
M3MEHEHHUS HACJIeACTBEHHONU UH(OpPMAIIUU B MOKOJICHUSX KJIETOK U OPTaHU3MOB.

JdeMoHCcTpanuu

[Toptpetsr: I'. Mennens, T. Mopras.

Tabmuubl u cxemsl: «IlepBblii 1 BTOpoil 3akoHbl Menaens», «Tpetuil 3akoH
Mengaens», «AHaIM3UPYIOILIEEe CKpemuBanue», «HemomHoe noMHUHUpPOBaHUEY,
«CuernyieHHOe HaclelI0BaHWE TNPU3HAKOB Yy Jpo30duibl», «l'eHeThka mosay,



«Kapnotunm  4yenoBeka», «Kapuotunm gnpozodumnsl»y, «Kapuorum OTHIBD,
«MHOKECTBEHHBIN aJlIean3M», «B3anumoeiicTBe TeHOBY.

OOGopynoBanue: MoJedb JUisl JIEMOHCTpPAIlMU 3aKOHOB  €IMHOO0Opa3us
rUOpUIOB TIEPBOTO TOKOJEHHS W pAaCHICIUIEHUs MPU3HAKOB, MOJAENb s
JEMOHCTpPAllUM 3aKOHA HE3aBUCHMMOIO HACJIEAOBaHMS INPU3HAKOB, MOJEIb IS
JEMOHCTpAllUM CIEMJICHHOTO HACIEIOBAHUS IPU3HAKOB, CBETOBOM MHUKPOCKOI,
MuKponpenapar: «pozoduinay.

IIpakTnueckas padora «/3ydeHue pe3yabTaTOB MOHOTHOPUIHOTO
CKpENIMBaHUS Y APO30(UITBD».

IIpakTnueckas  paGora  «M3yueHue  pe3yiabTaTOB  AUTMOPHIHOIO
CKpEUIMBaHUS Yy AP030(UITBD».

Tema 13. 3aK0HOMEPHOCTH U3MEHYHBOCTH

B3aumoneiictBue reHotuna u cpeabl npu  (GopMupoBaHUU (PEeHOTHIA.
N3menunBOCTh npr3HakoB. KauecTBEHHbIE M KOJWYECTBEHHBIE NMPU3HAKU. Buabl
W3MEHYMBOCTH: HEHACJIEACTBEHHAS U HACJIEACTBEHHASI.

MoaudukanonHas U3MEHYMBOCTh. Ponb  cpenbl B (OpMHUpPOBAHUU
MOJU(PUKALMOHHON M3MeHunBOoCcTH. Hopma peakuuum npusHaka. BapuarnroHHBIN
psan u BapuanuonHas kpuBas (B. HMoranncen). CpoiicTBa MoJau(HUKAIMOHHOU
U3MEHYUBOCTH.

I'enoTunuueckass n3MeHUNBOCTh. CBOKMCTBA T€HOTUIIMYECKON N3MEHUYUBOCTH.
Bupl reHOTUIIMYECKON N3MEHYMBOCTH: KOMOMHATUBHAS, MyTal[MOHHAS.

KomOunaTtuBHass u3MEHYMBOCTH. Mei03 M TMOJIOBOM TMPOIECC — OCHOBA
KOMOMHATUBHON M3MEHUYNBOCTH. POJIb KOMOMHATUBHON U3MEHUYNBOCTHU B CO3TaHUU
TeHETUYECKOTO Pa3HOOOpa3us B Mpeesiax 0JTHOTO BUIA.

MyTanmoHHass W3MEHYMBOCTh. BHIbl MyTalnMili: T€HHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  MHAYUUPOBAHHbIE MyTaluuuh. SaepHble W
qUTOIIa3MaTuYeckue Myrtanud. CoMaTUYeCKUe W MOJ0Bble MyTauuu. [IpudnHbI
BO3HUKHOBEHUsSI MyTanuid. MyTareHel W WX BJIUMSIHUE HA OpPraHU3MBI.
3aKOHOMEPHOCTH MYTAIlMOHHOIO MpoIEecca. 3aKOH TOMOJIOTUYECKHUX PSAJIO0B B
HacnencTBeHHoW m3meHunBocth (H.M. BaBwiioB). BHesjepHas M3MEHUHMBOCTH U
HACJIEJICTBEHHOCTb.

Onucenemuxa U INULEHOMUKA, POb ONUSEHEMUYECKUX (HaKmopos 6
HAac1e0068aHUU U USMEHYUBOCMU (DEHOMUNUYECKUX NPUSHAKOS Y OP2AHUZMOS.

JdeMoHCcTpanuu

[Toptpertsr: I'. ne ®pus, B. Moranncen, H. 1. BaBuios.

Tabmuiet u  cxembl: «Bugsl  u3meHumBocTtu», «MoaudukanuoHHast
U3MEHYUBOCTbHY, «KomOuHnatvuBHas M3MEHYUBOCTbHY, «Meriosy,
«OmnogorBopeHuey, «I'eHeTnueckue 3a00JeBaHUs YeIoBeKa», « Buabl myTanuii.



OO6opynoBaHue: XUBBbICE W TepOapHBIC SK3EMIUISIPHl KOMHATHBIX PacTEHUH,
pucyHku (¢poTtorpadpum) >KMBOTHBIX C PA3IMYHBIMU BUAAMHU U3MEHYHUBOCTH.

JlaGoparopHast padora «HccnenoBanue 3aKOHOMEPHOCTEMN
MOIU(PUKAIMOHHON M3MEHYMBOCTU. [locTpoeHue BapualMoOHHOrO psga U
BAPUALIMOHHON KPUBON».

IpakTuueckas padora «Myrtamuu y gapo3oduibl  (Ha TOTOBBIX
MUKpOIpernaparax)».

Tema 14. I'eHeTHKa YesiOBeKa

Kapuotun wenoBeka. MexayHapoaHas mporpaMma HCCIEAOBaHHS T€HOMa
yenoBeka.  MeToapl  M3y4YeHHsT TEHETMKM  YEJOBEKAa:  IEHEaJOTMYECKUU,
OJIM3HEIOBBIN, HUTOTE€HETUYECKUH, NOMYJISIITUOHHO-CTaTUCTUYECKUH,
MOJIEKYJISIPHO-TE€HETUYECKU M. CoBpemeHHOE OIIPENIECIICHUE IrE€HOTHUIA:
MTOJJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUINUPOBAHKUE, B TOM YHCIIE C MMOMOIIBIO
[M11P-ananu3a. HacnenctBeHHbie 3a00sieBaHUs YelioBeKa. [ eHHbIE U XPOMOCOMHBIE
O0one3Hu uyenoBeKa. boje3HM ¢ HACIEeNCTBEHHOW MpPeApacloioKEHHOCTHIO.
3HayeHuEe MEAUIMHCKON T€HETUKHU B MPEIOTBPAIICHUH U JIEYEHUU T'€HETHYECKUX
3a0oneBaHUi 4YesoBeKa. MeIUMKO-TeHETHUECKOe KOHCYJIbTHpoBaHuEe. CTBOJOBBIE
KJIeTKU. [[OHATHE «TE€HETHYECKOTO Ipy3a». JTUUYECKUE ACIEKTHI UCCIENOBAHUN B
00J1aCTH peIaKTUPOBAHUSI TEHOMA U CTBOJIOBBIX KJIETOK.

I'enetndeckue (akTOphl TMOBBIIMICHHOW YYBCTBUTEIBHOCTH 4YEJOBEKA K
bU3UYECKOMY U XMMUUYECKOMY 3arps3HEHUIO OKpYKarouien cpeinl. ['eHeTnueckas
NPEAPACTIONIOKEHHOCTD YEJIOBEKA K MAaTOJIOTHSIM.

JdemoHcTpanuu

Tabmuubr u cxemsl: «Kapuotun denoBeka», «MeToabl U3y4YeHUS] TEHETUKH
yesnoBekay, «I'eHeTnyeckne 3a00JIeBaHUs YETTOBEKaY.

IIpakTuyeckas padora «COCTaBICHUE U aHAIU3 POJOCIOBHONY.

Tema 15. Cennekunsi OpranusMoB

JlomecTrKanus W CelIeKUUs. 3apOoKICHHE CENeKIHH M JOMECTHKALUU.
Yuenne H. W. BaBumoBa o IleHTpax mNOpoucxXoXaeHUss U MHOrooOpas3us
KyJbTYPHBIX pacTeHuil. Ponp ceileknuy B CO3IaHMM COPTOB PACTEHUN U MOPOJ
#uBOTHBIX. CopT, mopoaa, ImMTaMM. 3aKOH T'OMOJIOTUYECKHX PSJIOB B
HaciaeAcTBeHHOM wm3MeHunBocth H. WM. BaBunoBa, ero 3HaueHue id
CEJIEKIIMOHHOU padoThI.

Metoasl ceneKImoHHON paboThl. McKyccTBEHHBIM OTOOp: MacCOBBIM H
VHIUBUYaJIbHBIN. DTarel KOMOMHAIITMOHHON CCJICKIIUH. HUcnbiTanue
NPOU3BOJIUTENICH MO MOTOMCTBY. OTOOp MO TEHOTHUNY C TOMOIIBIO OLEHKHU
(eHoTHNa MOTOMCTBA U OTOOP MO TEHOTHUITY ¢ moMolIbio aHanu3a JIHK.

HckyccTBeHHBI ~ MyTareHe3  Kak  METOJ|  CEJCKIMOHHOM  paboThl.
PaananroHHbIl 1 XUMHYECKHN MyTareHe3 KaKk UCTOYHHUK MYTalUMN y KyJIbTYPHBIX



¢opm opranusmoB. Mcnonp30BaHHE TEHOMHOI'O PENAKTUPOBAHHUS W METOJOB
pexoMOuHaHTHBIX JIHK 1715 mosmydeHust iCXoOAHOro Matepuarna ajs CeIeKIUU.

[Tonyuenune IIOJIUIIONIOB. Bnaytpusunosas TUOpUIN3ALIHSL.
Bau3kopoacTBEHHOE — CKpellMBaHue, uiau  UHOpunuHr.  HepoacrBeHHoe
CKpelllMBaHHue, Wiu ayTopuauHr. ['erepo3uc u ero npuuuHbl. Vcmonb3oBaHue
rerepo3uca B ceiekuuu. OtmanénHas ruOpuausauus. [Ipeononenune Oecruiogus
MEXBUJOBBIX THOPUIOB. JJOCTHKEHUS CENEKIIMN PACTEHUI U )KUBOTHBIX. «3e1éHas
DesoNIOYUA Y.

CoxpaHeHHE U U3YyYEHHE T'€HETUYECKUX PECYpCOB KYJIbTYPHBIX PACTEHUH H
UX JUKUX pOAMYENd U1 CO3JaHMsl  HOBBIX COPTOB M THOpPUIOB
CEIIbCKOXO3SIMCTBEHHBIX  KYJNbTYp. J3yuenue, coxpanenue u  ynpaeieHue
2eHeMUYEeCKUMU PeCypCamul CelbCKOXO3AUCMBEHHBIX U NPOMbBICIOBLIX HCUBOMHBIX
8 Yenax YayuueHus Cywecmeyiouux u co30anus Ho8blx Nopoo, TUHU U KPOCCOS8, 8
MoM uucie ¢ NPUMEHEHUeM COBPEMEHHbIX MeMOO08 HAYYHBIX UCCIe008aAHUIL,
nepeoosvix uoell u NepcneKmuBHbIX MexHOI02ULL.

JdemoHcTpanuu

[Toprperer: H. U. BaBmios, . B. Muuypun, I'. JI. Kapneuenko, II. II
Jlyxpsinenko, b. JI. Acraypos, H. bopnoyr, /I. K. benses.

Tabnuis! u cxembl: «LIeHTPbI TPOUCXOXKAECHUS U MHOTOO0pa3Hsl KyJIbTypPHBIX
pacTeHui», «3aKOH IOMOJIOTHYECKHX PSAJOB B HACIECACTBEHHONM M3MEHUYMBOCTHY,
«MeTtoabl cenekumy, «OTnanéHnas rudbpuauzanus», «MyTareHesy.

JlaGoparopHasi padora «l3ydyeHue copToB KyJIbTYpPHBIX PACTCHUN U MOPO
JOMAIIHUX KUBOTHBIX).

JlaGopaTopHasi padora «/3yyeHrne METOA0B CEJICKIIUN PACTEHUI.

IIpakTnueckas padora «lIpuBuBKa pacTeHUiD».

IKeKypeusi «OCHOBHBIE METOABI M JOCTHKEHUS CEJNEKUUH PACTEHUH H
KUBOTHBIX (Ha CEJIEKLIMOHHYIO CTaHLUIO, IJIEMEHHYIO bepmy,
COPTOUCIIBITATENIFHBIA yYaCTOK, B TEIUIMYHOE XO34HWCTBO, B JIaOOpaTOPHIO
arpOyHUBEPCHUTETA WJIM HAYYHOI'O LEHTPA)».

Tema 16. buoTrexHo/I0rus U CHHTeTHYeCKAast OMOJI0TUst

OOBeKTBI, UCHOJB3yeMble B OHMOTEXHOJIOTMH, — KIIETOUYHBIE M TKaHEBBIC
KyJbTYpBHI, MHUKpPOOPraHU3MBI, 170'¢ XapaKTEPHUCTHKA. Tpamumonnas
OMOTEXHOJIOTHS:  XJIEOOMEYEeHHEe, TMOJyYEeHUE KHUCIOMOJIOYHBIX IPOIYKTOB,
BUHOzAenue. MukpoOuonornyeckuii cuHte3. OOBEKTHl MHKPOOHOIOTMYECKUX
texHonorui. [IponsBoacTBo Genka, aMUHOKUCIOT U BUTAMUHOB.

Co3nanue TEXHOJIOTMH W MHCTPYMEHTOB LIEJICHANPABICHHOTO U3MEHEHHUS U
KOHCTPYHMPOBAHHUSI TEHOMOB C LEJIBIO MOJTYYEHHS] OPraHU3MOB U UX KOMIIOHEHTOB,
COJIEpIKalINX HE BCTPEUAIOIIMECs B IPUPOAE OMOCHHTETUYECKHE MTYTH.



Knerounasa wnxxenepusa. Meroapl KyJbTypbl KJIETOK W TKaHEW PACTCHUN H
#KUBOTHBIX. Kpuobanku. Comartudeckass TruOpuAu3aluss W  COMATHUYECKUN
sMOpuoreHe3. lcnonp3oBaHuE TalIOWIOB B CeJIEKIMH pacTeHuil. [lonyuyenue
MOHOKIIOHANIbHBIX anmumein. HMcnonvszosanue MOHOKIOHANbHBIX U NOAUKTOHATLHBIX
anmumen 6 Meouyure. VICKyCCTBEHHOE OIUIOAOTBOpeHUE. PekoHcTpyKIius
AMIEKIETOK U KIOHUPOBAHUE JKUBOTHBIX. METON TpaHCIUIAHTALMU SIIEP KIIETOK.
Texnonozuu 0300pO8IeHUs, KYIbMUBUPOBAHUSL U  MUKDOKIOHATLHO20
DA3MHONCEHUSL CEIbCKOXO03AUCMBEHHBIX K)JIbMYP.

XpOMOCOMHass W T€HHasg HWHXeHepus. VICKyCCTBEHHBIM CHHTE3 I€HAa W
koHcTpyupoBanue pekomOuHaHTHIX JIHK. Cozoanue mpanceennvix opeanuzmos.
JIoCTMXKEHUsT W  NEPCHEKTHBBI XPOMOCOMHOM W TE€HHOM  WH)KEHEPHM.
DKOJOrM4eCKHe U ITUUYECKHE MTPOOJIEMbl T€HHOW NWHKEHEPUH.

Menununckue Ouorexnonoruu. [loctrenomuas nudposas menuuna. [T1P-
JIUarHoctuka. MeTaOoJIOMHBIA aHaJIW3, TEHOIEHTPUUYECKHUN aHaau3 MpoTeoMa
YEeJIOBEKA ISl OLEHKH COCTOSIHUS €ro 340poBbs. M CHOJIb30BaHHWE CTBOJIOBBIX
kieTok. TapretHas Tepanusi paka. 3D-OmowmkeHepus s pa3pabOTKU
(yHIaAMEHTAJIBHBIX OCHOB MEIUUMHCKHX TEXHOJIOTMM, CO3JaHMS KOMILJIEKCHBIX
TKaHEW COYETaHUEM TEXHOJIOTMH TPEXMEpPHOro OumonmpuHTUHIra U ckaddosaunra
JUISL PEIIEHUS 3a/1a4 [TePCOHAIU3UPOBAHHON MEIULIMHBI.

Coznanne BEKTOPHBIX BaKIMH C LENbI0 OOecredeHus: KOMOMHMPOBAHHON
3amuThel OT BOo30ymuteneit OPBU, ycTaHOBIEHHE MOJNEKYJSIPHBIX MEXaHU3MOB
¢byukunonupoBanusi PHK-cogepkamux BUpYcOB, BBI3BIBAIOMIMX OCOOO OIACHBIE
3a00s1€BaHUs YEJIOBEKA U JKUBOTHBIX.

JdemoHcTpanuu

Tabmuibl u cxembl: «Mcmoap30BaHNEe MUKPOOPTAHU3MOB B IMPOMBIIIIIEHHOM
pOU3BOJCTBEY, «Kiierounas nnxeHepus», «I eHHast HHKEHEPUSD.

JlabopatopHas padora «3yueHne 00bEKTOB OMOTEXHOIOTHI.

IpakTuueckas padora «llonyueHre MOJIOYHOKUCIBIX MPOTYKTOBY.

JKeKypeusi «buoTeXHONOrMsT — BaxKHEWIIAs TMPOU3BOAUTENBHAA CHIIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOIMYECKOE MPOU3BOJICTBO)».

11 KVIACC

Tema 1. 3apoxkaeHue W pasBuTHE 3BOJIONUOHHBIX NPeEACTABICHUNA B
Onosorum

OpomonuonHass teopuss Y. JlapBuna. IIpeanochUIKM BO3HUKHOBEHUS
napBuHU3Ma. JKU3Hb U Hay4dHas nesaTenbHocTh Y. /lapBuHa.

JIBroKy1ue cuibl 3BoJoury BuioB 1o Y. JlapBuHy (BbICOKast HHTEHCUBHOCTb
pPa3MHOXXEHHS  OpPraHM3MOB, HACJEACTBEHHas WM3MEHUYMBOCTh, Ooppba 3a
CYILIECTBOBAHHE, €CTECTBEHHBIN U UCKYCCTBEHHBIH OTOOD).



Odopmiienne cuaTeTHdecko Tteopuu dBomonuu (CTD). HelTpanbhas
Teopust dBomound. CoBpeMeHHas HBOJNIOLNMOHHAs OWOJOrusa. 3HayeHue
ABOJIIOIIMOHHOM Teopuu B OPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHBI MUPA.

JdeMoHCTpanuu

[Toptpetsi: Apucrorens, K. Jlunnen, XK. b. Jlamapk, 2. K. Cent-Unep, K.
Krosbe, Y. apeun, C. C. UerBepukos, U. W. lImansraysen, Jx. Xonaenn, . K.
benses.

Tabmuubr u cxembl: «Cucrema sxuBod mnpuponbl (mo K. Jlunuero)y,
«Jlectouma xuBbIX cymecTB (mo Jlamapky)», «Mexanusm QopmMupoBaHus
NPUCIIOCOOJICHUIT y pacTeHuil W KUBOTHBIX (1o Jlamapky)», «Kapra-cxema
Mmapmipyta nytemectBus Y. Japsuna», «Haxonku Y. JlapBunay, «Dopmbl 60pbObI
3a cymectBoBanue», «llopoasl romyoOei», «MHoOroobpasue KyJabTypHBIX (GopM
KanycTbl», «[lopoabl TOMalIHUX )XKUBOTHBIX», «CxemMa 00pa30BaHUsI HOBBIX BUOB
(mo Y. J[apBuny)», «CxemMa COOTHOILIEHUSI JBWXKYIIUX CHJI DBOJIOIUNY,
«OCHOBHBIE MOJI0KEHUSI CHHTETUYECKON TEOPUH IBOJIFOLIUN.

Tema 2. MUKPO3BOJIIOLNS U €é pe3yJIbTAThI

[Tonynsiuust kKak >aeMeHTapHas eauHuIa SBOTONNU. COBpPEMEHHBIE METOIbI
OIIEHKM TE€HETHYECKOTO pPa3HOooOpa3us W CTPYKTYypbl mnonyisiui. M3meHeHue
reHooH/Ia TOMYJSALMKA KaK JJIEMEHTAPHOE DBOJIOIMOHHOE SBJIEHUE. 3aKOH
reHernyeckoro paBHosecus k. Xapau, B. BaitnOepra.

DOneMeHTapHble (PaKTOpbl (ABMXKYIHME CHIJIbI) ABOJIOUMH. MYyTallMOHHBIHA
npouecc. KomOuHaTtuBHass u3MeHuuBOCTh. [lpelid reHOB — ciydaiiHbie
HEHAIpaBJIECHHbIE W3MEHEHHS 4YacTOT ajuiesied B momyisinusax.  Oddexr
OocHOBaTenst. JDgpgexm Oymuviiounozco eopaviwika. CHudCenue 2eHemuiecKozo
pasnoobpazus: npuuunsl u creocmeus. llposenenue s¢ppexma Opetigha 2cenos 6
oonvuwux u  manelx  nonyrayusAx.  Murpauuu.  M3omAauus  HOMyJISIUN:
reorpaduyueckas (MmpocTpaHCTBEHHAs), OMoJIorudeckast (pernpoayKTUBHA).

EcrectBennpiii oTO0Op — HampaBmsitonmi ¢daktop 3Bomonuu. Dopmbl
€CTECTBEHHOI0  OoTOOpa:  JBIKYIIMM, CTaOMIM3UPYIOMIMKA,  pa3pbIBatOLIUN
(nu3pynTuBHbIN). [lomoBoit oTO0p. BO3HUKHOBEHHE M HBOJIIOIUS COI[MATBHOTO
MIOBEJICHUS] )KUBOTHBIX.

[Iprcnoco0AeHHOCT,  OPraHM3MOB  KaK  pPe3yjabTaT  MHUKPOSBOJIOLMHU.
Bo3nukHOBeHHe — mpucrnocoOieHud y  opraHuzmMoB.  Apomopdo3bl U
uauoanantauuu. [Ipumepsl npucnocobieHuid y opranu3smMoB: MOp(hOoIorudyecKue,
dbusnonornueckue, - OMOXUMUYECKHE,  TOBeJeHYeCKHe.  OTHOCHUTEIBHOCTH
IPUCIOCOOJIEHHOCTH OPraHU3MOB.

Bun, ero xpurepunm u crpykrypa. BumooOpazoBanue Kak pe3yibTar
MUKpPO3IBOMIOIMU. M3omsius — kioueBod ¢daktop BupooOpazoBanus. Ilytu u
CIIOCOOBI BHJ1I000pa30BaHUS: aJjuIonaTpu4YecKoe (reorpaduyeckoe),



CUMITATPUUECKOE (?KOJIOTHYECKOe), «MT'HOBEHHOE)» (monmmIonaU3aIKs,
rubpuan3aius). JmuTeasHOCTh SBOTIOIMOHHBIX MPOIECCOB.

Mexanuzmbl (HOpMUPOBAHUS OMOJIOTMYECKOT0 pa3HOOOpa3usl.

Pons  sBontonMoHHOM OMoONOTMM B pa3pabOTKEe HAYYHBIX METOJIOB
coxpaHeHus OMopa3HO0Opa3usi. MUKPOIBOIIONHUS M KOIBOJIOLMS MMAPA3ZUTOB U UX
X0351€B. MexaHn3mMbl (POPMUPOBAHUS YCTOMUMBOCTH K aHTUOMOTHKAM U CIOCOOBI
O0pbOBI C HEH.

JdemoHcTpanuu

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

Tabmuiel U cxeMbl: «MyTallMOHHasT W3MEHYHMBOCThHY», «llomymnsimonHast
CTpYKTypa Buaa», «Cxema nposiBieHus: 3akoHa Xapau—BaiinGepray», «/IBuxyiue
CUJIBI DBOJIONUNY, «DKOJIOTHYECKAsT M30JSIUS MMOMYJISIHN CeBaHCKOU (opeany,
«l"eorpadmueckass W30MANMA  JIMCTBEHHUIIBI CHOUPCKOW W JIMCTBEHHHMIIBI
naypckoiy, «llomynsiroHHbIe BOJHBI YUCIEHHOCTH XUIITHUKOB U KEPTBY», «CxemMa
JIEUCTBUSA €CTECTBEHHOro oT00pa», «®DopMbl OOpHOBI 3a CYIIECTBOBAHHE,
«HpycTpuanbHbli MenaHu3M», «JKuBble nckonaemeie», «IIoKkpoBUTEIBCTBEHHAA
OKpacka YKUBOTHBIX), «IIpenynpexnaronias OKpacka KUBOTHBIX»,
«Dusznonornueckue amantauun», <«lIpucnocoOIEeHHOCT, OpraHu3MOB U €€
OTHOCUTENBHOCTHY», «Kpurepuu Buaa», «Buasl-nBoitHukn», «CTpyKTypa BUAa B
npupoze», «CrnocoObl Bugo00pazoBaHus», «l'eorpaduyeckoe Bug000pa3zoBaHUE
TPEX BHUJAOB JaHJBIIICH», «IDKOJOTHMUYECKOE BHA000pPA30BAHUE BHUJIOB CHHHUID,
«ITonmunnounel pacrenuii», «KanycrHo-peneuHblil ruopumy.

OO6opynoBanue: repbapun pacTeHU, KOJUIEKIIMA HACEKOMBIX, Uydelia MTHII 1
3BEpel ¢ MpUMepaMy Pa3IMYHBIX PHUCTIOCOOJICHUI, dYydela NTHI[ U 3Bepei
pa3HBIX BHJOB, TepOapum pacTeHUW ONWM3KUX BHUAOB, 00pPA30BaBIIHUXCS
Pa3JIMYHBIMHU CIIOCOOAMH.

JlabopaTtopHass paGora «BbIsiBIeHHE W3MEHYMBOCTH Yy OCOOEH OJIHOTO
BUJIAY.

JladbopaTopuass  paGora  «llpucmocobneHuss  opraHu3sMoB M HUX
OTHOCUTEJIbHAS 1IEJIECO00PAZHOCTDY.

Jlabopatopnas pabora «CpaBHeHHE BHIOB 1O MOPGOIOTHUECKOMY
KPUTEPUIO.

Tema 3. MaxkpodBosiouust ¥ eé pe3yJabTaThl

Meroapl  u3ydyeHMsT MakpodBoiouuu. [laneoHTonmornueckue  METOIbI
uzydeHus: oHBomoonuu. Ilepexonubie ¢GopMbl W QUIOTEHETUYECKUE  PSIIbI
OpraHU3MOB.

buoreorpaduueckne metonbl u3yudeHus sBosonuu. CpaBHeHue ¢GIIopel U
(dayHsl MaTepuKOoB U OCTpOBOB. buoreorpaduueckue obnactu 3emud. Bumbi-
SHJIEMUKHU U PEIUKTHI.



OMOpPHUOIOTHYECKHE U CPaBHUTEIbHO-MOP(OIOrHUECKHE METOABl U3yUEHUs
BOMIOIMHU. ['eHeTnueckne MeXaHU3Mbl HBOJIOLMM OHTOT€HE3d U IOSBICHUS
SBOJIIOLMOHHBIX  HOBIIECTB. ['OMOJOrMYHBIE W  aHAJIOTMYHBIE  OpraHblL
Pynumenrtapapie  opranbl U aTaBU3Mbl.  MOJEKYJISPHO-T€HETUUYECKHUE,
OMOXMMHMUYECKHE M  MaTeMaTHMYeCKue  METOAbl  M3YUYEHHS  HBOJIIOLIMH.
I'omonornuyneie reHbl. COBpeMEHHBbIE METOIbl MOCTPOEHUS (HUIOT€HETUUYECKUX
NEPEBHEB.

XPpOMOCOMHBIE MYTALIMH U 3BOJIOLUS FTEHOMOB.

OO0mre 3aKOHOMEPHOCTH (MpaBUja) dBOJIONUN. [Ipuryun cmernsvl GyHKyull.
HeobOpatumocTs 3BomonMKU. AjganTuBHas paauanus. HepaBHOMEpPHOCTh TEMITOB
SBOJIIOLINY.

JdemoHcTpanuu

[Toptpetsr: K. M. Bap, A. O. Koanesckuii, ®. Mromep, O. I'ekkelns.

Tabmuubl 1 cxembl: «PUIOrEHETUUECKUI Psi JIOMIAIN», «APXEONTEPUKCY,
«3Bepo3yobie  smiepwe»,  «Crerouedanby,  «Punuodute»,  «CemeHHBIE
nanopoTHukn», «buoreorpaduueckue 30HBI 3emin», «Jlpeid KOHTHUHEHTOBY,
«Penuktey, «HavanpHble cTaguuM 3MOpPUOHAIBHOTO PA3BUTUSA IMO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHBIE M aHAJOTUYHBIE OpraHb», «PyIuMeHTBI»,
«ATaBU3MBI»Y, «XPOMOCOMHBIE HAaOOpHl YENOBEKa W IIMMIaH3e», «[ aBHBIE
HaIpaBJICHUS IBOJIOLUNY, «OOII1E 3aKOHOMEPHOCTHU HBOJIIOLIUNY.

OOGopyioBaHME: KOJUICKI[MU, TrepOapuu, MYJSKA HCKOMAEMbIX OCTaTKOB
OpraHU3MOB, MYJISDKM TOMOJIOTUYHBIX, aHAJIOTHYHBIX, pyJAUMEHTApHBIX OPraHOB U
aTaBU3MOB, KOJJIEKIINM HACEKOMBIX.

Tema 4. IIpoucxoxaenne U pa3BuTHE )KU3HA HA 3emJie

Hayunble rumore3sl NPOUCXOXKIEHUS XKU3HM Ha 3emiie. AOHOreHe3 u
naHcrepmusi. JloHayyHble IpencTaBiIeHUs O 3apPOKICHUU KU3HU (KPEalmOHU3M).
['unoTe3a NOCTOSIHHOTO caMO3apOKICHHS KU3HU U €€ onpoBepkeHue onbitamu O.
Penn, JI. Cnanmmanmanmu, JI. ITacrepa. [IponcxoxkaeHue sKM3HA B aCTPOOHOJIOTHS.

OcHOBHBIE JTaIlbl HEOPIraHUYECKON 3BOJIIOLIAH. [ImanerapHas
(reosioruyeckasi) HSBOJIONMS. XUMHUYECKas »SBOJIOLUUS. AOHUOreHHBIM CHUHTE3
opraHnydeckux BemecTB u3 Heopranudeckux. Ombir C. Mumnepa u I'. FOpwm.
OO6pazoBanue mnoaumepoB u3 MoHoMmepoB. KoainepBaTHas rumoreza A. .
Omnapuna, runores3a nepBuyHoro 0yiaboHa JIx. XonaeitHa, reHeTHYecKasi TunoTe3a
I'. Mémnepa. PuGosumel (T. Yek) u rumoreza «vupa PHK» V. TI'mnbepra.
dopmupoBaHue MEMOpPaH U BOSHUKHOBEHHE MTPOTOKIETKH.

HUcropua 3emmm um Meromel €€ wusydyeHus. lckomaeMble OpraHU4ecKHe
ocrarku. ['eoxpoHosorus u e€ Meroabl. OTHocuTenbHass U  aOCONIOTHAs
reoxpoHosiorus. ['eoXxpoHonornyeckas mKasa: 30Hbl, 3pbl, IEPUOJIBI, SIOXU.



Havanbnbpie »Tambl oprannyeckor sBostonuu. [losiBieHne u  3BOTIONUS
NEPBBIX KIJIETOK. DBOJIIOIUA MeTa0osn3Ma. BO3ZHMKHOBEHUE MEPBBIX SKOCUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOIUIEHKM KaK aHaJior MEPBBIX Ha 3emiie COOOLIECTB.
Crpomaronutel. [IpokapruoThl U 3yKapUOTHI.

[Tpoucxoxaenne 3ykapuoT (CHMOHOTEeHEe3). IBOITIOIMOHHOE TTPOUCXOKIECHNE
BUPYCOB. [IponcxoXaeHME MHOTOKIETOUYHBIX OPraHu3MOB. BO3HUKHOBEHHE
OCHOBHBIX TPy MHOTOKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIE 3Tallbl BOJIOIMH BBICIINX pacTeHud. OCHOBHBIE apOMOP(O3bI
pacrenuil. Bpixon pacrenud Ha cymy. llosBieHue CHOpOBBIX pacTeHUM U
3aBoeBaHre UMM cymu. CeMmeHHble pacTeHus. [IpoMcXOoXkIeHHE UBETKOBBIX
pacTEHUH.

OCHOBHBIE 3Tambl JBOJIONHUHU KUBOTHOTO Mupa. OCHOBHBIE apOMOPQO3bI
KHUBOTHBIX. Benackas dayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX
TunoB. [lepBbie XOpaoBbIe KUBOTHBIE. JKM3HL B BOJAE. DBOJIONUSA MTO3BOHOYHBIX.
[Ipoucxoxnenne ambuoduii u pentuwiuit. [IpoucxoxaeHue MIIEKOMUTAIOIINX U
ntur. [lpunnun xmoueBoro apomopdosa. OcBoeHue OECMO3BOHOYHBIMH U
MMO3BOHOYHBIMH >KMBOTHBIMH CYUIU.

PazButne xu3HM Ha 3emie MO dpaM M MEPUOJAM: apXeW, MPOTEPO30M,
najgeo3o0i, Me3030M, KailHo30M. OOm@as XapakTepucThka KiuMmata W
reoJorndyeckux mnpoueccoB. [losBieHHEe M pacuBeT XapaKTEPHbIX OPraHU3MOB.
VYrieobpa3zoBaHue: €ro ycloBUs U BIUSHHUE HA Fa30BbIil COCTaB aTMOC(hEPHI.

MaccoBbie BBIMUPAHHSI — DKOJOTHUECKHE KPU3UCHI Mpouuioro. [IpuunHel u
CIEACTBUSI MAcCOBbIX BbIMHpaHHil. COBPEMEHHBIN SKOJOTMYECKUN KPU3HC, €ro
ocobennoctH. [Ipobiema coxpanenus OnopasHooOpas3us Ha 3emiie.

CoBpemeHHasl cucTeMa OpraHudeckoro Mupa. [IpuHuunbl kinaccudukanuu
opranu3mMoB. OCHOBHBIE CUCTEMATUYECKUE TPYIITbl OPraHU3MOB.

JdeMoHCTpanuu

[Toptpetsi: @. Penu, JI. Cnamnannanu, JI. Ilacrep, . . Meunukos, A. W.
Omnapun, [Ix. Xonaenn, I'. Mémnep, C. Mumnep, I'. FOpu.

Ta6muier u cxembl: «CxeMma omnbita @. Penny», «Cxema onbita JI. [1actepa mo
U3YUCHHUIO CaMO3apoXIeHUs *ku3Hu», «Cxema ombita C. Mmmiepa, I'. FOpny,
«JTanbl  HEOPraHWYECKOoW  HBomouun»,  «l'eoXpoHojoruyeckass  IIKaua,
«HauvanpHble 3Tanbl OpraHUYecKoi 3BoIOLUN», «Cxema o0pa30BaHUS dYKapHUOT
nyTéM cumoOunoreHeza», «Cucrema XUBOM mnpupoab», «CTpoeHHe BHUPYCay,
«Apomopdossl  pactenmity, «Punnodure», «OIHOKIETOUYHBIE BOJOPOCIH,
«MHoroKneTOUHbIE BOJOpOCHN», «Mxm», «llanmoporauku», «l'onocemeHHbIE
pactenus», «OpranHbl IBETKOBBIX pacTeHHiI», «(CxeMa pa3BUTHUS >KUBOTHOTO
Mupa», «ApoMopdo3bl KUBOTHBIX», «lIpocteitmue», «KuieuHonosocTHbIeY,
«IInockue 4epBU», «YneHnucronoruey, «PBIOBIY, «3eMHOBOJIHBICY,



«IIpecmbikaromuecs», «lltunpry, «Miekonuraromme», «Pa3BuThe XU3HU B
apxeuckou spe», «PazBurue :KU3HA B POTEPO30MCKON 3pe», «Pa3BuTue XKu3HU B
NaJe030MCKON 3pe», «Pa3BUTHE KU3HU B ME3030MCKOU 3pe», «Pa3BuTue KU3HU B
KaitHO30MCcKOM 3pe», « COBpEMEHHAasi CUCTEMA OPraHUYECKOT0 MUPay.

OGopynoBanue: repbapuyd pacTeHUM pa3IUYHBIX OTAENOB, KOJUICKIIHH
HACEKOMBIX, BIIAKHBIE MPENapaThl KUBOTHBIX, PAKOBHUHBI MOJUIFOCKOB, KOJIJIEKIIUN
WUTJIOKOXKHUX, CKEJEThl TMO3BOHOYHBIX JKMBOTHBIX, Yyuesla NTUI U 3BEpeEl,
KOJUICKIIUM OKAaMEHEJOCTEH, MOJIE3HBIX MCKOMAEMbIX, MYJISIKM OPraHHMYECKUX
OCTaTKOB OPraHU3MOB.

Bupryaabnass  Jga0opatopHas  padora «MojgenupoBaHuE — OIBITOB
Musnnepa—tOpu 1o uzyyeHuro abMOreHHOro CHHTE3a OPraHuYeCKUX COSMHEHUH B
NEPBUYHON aTMOchepe».

JladbopaTtopHas pabora «/3ydeHue W OmMCaHHWE MCKOIIAEMBIX OCTAaTKOB
JPEBHUX OPTAHU3MOB.

IpakTuyeckass padora «M3ydyeHue 0COOCHHOCTEH CTPOEHUS PACTCHUI
Pa3HBIX OTAEIOBY.

IIpakTnueckas padora «/3yueHue ocCOOEHHOCTEN CTPOEHHUS MMO3BOHOYHBIX
KUBOTHBIX).

Tema 5. [IpoucxoxaeHue 4eJJ0BeKa — AHTPOIOT eHe3

Paznensl 1 3anaun anTponosoruu. Meroibl aHTPOIIOJIOT U H.

CraHoBiEHME TPEACTABICHUM O IMPOUCXOXKICHUU 4YeJOBeKa. Pennrnosneie
BO33peHus. COBpEMEHHbBIE HAYYHBIE TEOPUH.

Cx0ACTBO YenoBEKa € )KUBOTHBIMU. CHCTEMATHYECKOE MTOJI0KEHUE YEIOBEKA.
CBujerenbcTBa  CXOACTBA  YEJIOBEKA C  JKMBOTHBIMU:  CPaBHHUTEJBHO-
Mopdooruueckue, AMOPHOTIOTUYECKHE, (bU3H0I0T0-OMOXUMUIECKHE,
noBesieHuYeckre. OTanyus 4enoBeKa OT KUBOTHBIX. [IpSIMOX0XKIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE IOJOBHOTO MO3ra U BTOPOl CUTHAJIBHOMN
CUCTEMBL.

JIBrkymue cuiibl ((pakTOpbl) aHTPOIIOreHe3a: OMOJIOrMYEeCKUE, COLMAIbHBIE.
CooTHollleHnEe OMOJIOTUYECKHUX U COLIMANIBHBIX (PAKTOPOB B AHTPOTIOTEHESE.

OcHOBHBIE CTauM aHTpororeHe3a. PaHHHe dYenoBeKOOOpa3HbIe 00€3bsHBI
(MPOKOHCYJIBI) ¥ pAHHUE TTOHTHJIBI — OOIHE TPEIKH YeTOBEKOOOPA3HBIX 00€3bsH U
M0Ie. ABCTPaJONUTEKN — JBYHOTHE MPEAKH JIOAEH. YenoBeK yMelbli, IepBbIe
W3TOTOBIICHUSI OPYAUM TpyJa. YenoBek NpsAMOXOASAIINN U TEPBBIA BBIXOJI JIOACH
3a mpeaensl  Adpuku. YenmoBexk reWmenbOeprckuii  — 00mMMNA  TIPENOK
HEaHIEPTaJIbCKOr0 YEJIOBEKA M YEJIOBEKA Pa3yMHOro0. UenoBEeK HEaHAEPTAIbCKUN
KAaK BHUJ JIIOJEW XOJIOAHOTO KiauMara. YenoBek pa3yMHBIA COBPEMEHHOI'O THIIA,
JICHUCOBCKUM 4YEJIOBEK, OCBOCHME KOHTHHEHTOB 3a mpeaenamMu Adpuku.
[Taneorenerrka u majgeoreHOMUKA.



DBOJIONHSI COBPEMEHHOTO YeJOBEKa. EcTeCTBeHHBI OTOOp B TOIMYJISITUSAX
yejoBeka. MyTalmoHHbIN miporiecc U noiumopdusm. [lomynsiimoHHbIE BOJHBI,
npeid reHoB, murpamus U «3PGEeKT OCHOBATENS» B MOMYJIAIHUSIX COBPEMEHHOTO
YeJI0BEKA.

UYenoseueckue pacel. [loHstue o pace. bosbmme pacel: €BpoIleouIHas
(eBpasmiickasi),  aBCTpajo-HErpoujHas  (9KBAaTOpUaibHAas),  MOHTOJOHWJHAsS
(a3maTcko-amMepuKaHckas). Bpems u myTu paccelieHHs] 4eloBeKa IO IJIaHETe.
EnunctBo  dyenoBeueckux  pac. HayuHas  HECOCTOSITENBHOCTh  pacHU3Ma.
[Ipucrnoco0aeHHOCTh 4YeNOBEeKa K pPa3HBIM YCIOBUSM OKPYXKAIOMIEH CpEIbl.
Bnusinue reorpaduyeckoil cpeasl M Jpeiida reHoB Ha MOPQOJOTUI0 U
(U3HONOTHIO YeTIOBEKA.

MexaucCIuIUIMHapHble  METOAbl B (u3uYeckol  (OMOJOTHYECKOM)
AQHTPOMOJIOTUU.  OBOJIONMOHHAS ~ AHTPOMOJIOTHS W MaJICOAHTPOMNOJIOTHUS
YeJIOBEUECKUX NOMyJsUui. bruocolnuanbHble HCCIEIOBAaHUS MPHUPOABI YEJIOBEKA.
NccnenoBanue K03BOIIOMUN OMOIOTMYECKOTO U COLIUATIBHOTO B YEJIOBEKE.

JdemoHcTpanuu

[Toprpetsr: Y. lapsun, JI. JIukn, 5. . Pornacknii, M. M. I'epacumos.

Tabnuubl 1 cxembl: «MeTolIbl aHTPONOJIOTUNY, «I'0JTOBHOW MO3T YEIOBEKaY,
«YenoBekooOpa3Hbie 00e3bsiHBI», «CKeNeT 4YeloBeKa M CKEJNeT IIMMIIaH3ey,
«PyIMMEHTHI U aTaBU3MbI», «/[BHXKyIIME CHIIBI AaHTPOIIOT€HE3a», « IBOIIOLUOHHOE
IpPEBO  YeENOBEKa», «ABcTpamonuTek», «UYenoBek  ymenslit», «Yenosek
npsaMoXoAsIniy, «JlenucoBckuil uenosek» «Heanaepranbipy, «KpoMaHbOHIIBD,
«ITpeaku yenoBeka», «ITamnbl SBOJIOLUU YEIOBEKA», «Pachl UeIoBeKay.

OOopynoBaHue: MYJSDKM — OKAaMEHEJIOCTEeH, MpeIMETOB MaTepHalbHOU
KyJbTypbl TPEIKOB ueloBeKa, penponaykuuu (Qororpaduu) KapTuH C
MU(OJIOTMYECKUMU W OUOJEHCKUMHU CHOKETaMU TMPOMCXOXKJICHUS 4eJIOBEKa,
doTorpadguu HaxoI0K UCKOMTAEMBIX OCTAaTKOB YEJIOBEKa, CKEJIET YEJIOBEKa, MOIEIb
yepena ueloBeKa M 4Yeperna IIUMIIaH3€, MOJIeNIb KHUCTH 4YEJIOBEKa U KHUCTHU
MIMMIIaH3€, MOJEIIA TOPCa MPEAKOB YEIOBEKA.

Jlabopatopnas padGora «J/3yueHne ocoOEHHOCTEH CTpOEHHUs CKeleTa
YEJIOBEKA, CBA3AHHBIX C MPSIMOXO0KICHUEM).

IIpakTuyeckas padora «/3yueHne 3K0JIOrHYECKUX aIallTAllNil YEIIOBEKay.

Tema 6. Jxojioruss — Hayka O B3aHMOOTHOULICHUSIX OPraHU3MOB H
HAIOPraHU3MEHHBIX CHCTEM € OKPY KaKLIel cpeaou

3apoxzieHre u pa3BuThe dkojoruu B Tpyaax A. I'ymGonbara, K. @. Pynbe,
H. A. CeBepuora, 3. I'ekkens, A. Tenciu, B. H. CykauéBa. Pa3nensl u 3amaun
9KoJIOTHH. CBSI3b IKOJIOTUU C IPYTUMU HAyKaMH.



Meroasl 3kosioruu. IloneBbie HaOMOIEHHS. ODKCHEPUMEHTHI B 3KOJIOTHMM:
OpUPOAHBIE W JIabopaTopHble. MOJENUpOBaHHE B SKOJIOTMU. MOHUTOPHHT
OKpY>Karolen cpe/ibl: JIOKaIbHBIN, peTHOHAIbHBIN U TJI00aTbHBIN.

3HayeHUEe OKOJIOTMYECKMX 3HAHUM JUISI  4YeJIOBEKa. DKOJOTMYECKOe
MHPOBO33PEHHUE KaK OCHOBA CBS3CH YEJIOBEYECTBA C MpUponor. PopMUpOBaHUE
AKOJIOTUYECKOM KYJIbTYPBI H SKOJIOTMYECKOM I'PAMOTHOCTH HACEIEHUS.

JdemoHcTpanuu

[Toptpetsr: A. I'ymGonbar, K. ®@. Pynee, H. A. Cesepios, D. I'ekkenpb, A.
Tencnu, B. H. Cykaués.

Tabmuubl u cxembl: «Paznensr skonmorun», «Meroasl skonorun», «Cxema
MOHUTOPHUHTA OKPYKAOIIEH CPEABD.

JlaGopaTopHasi padora «H3yuenue METOI0B AKOJIOTHYECKUX
VCCIIEIOBAHUI.

Tema 7. Opranusmsl U cpeaa o0MTaHUSA

DkoJjioruueckre GakTopbl U 3aKOHOMEPHOCTH X AeictBus. Knaccudukamms
AKOJOTHYECKUX (PAKTOPOB: abMOTHYECKUE, OMOTHYECKHE, aHTpororeHHbie. Oo1ume
3aKOHOMEPHOCTH JEHCTBUA 3Kosorndeckux ¢akropos. IIpaBuno munumyma (K.
Mnpenrens, 0. JInOux). TonepaHTHOCTh. DBPUOMOHTHBIE W CTEHOOMOHTHBIE
OpraHU3MBI.

AbGuotnueckue ¢daktopel. CBeT Kak sKonorudeckuit (axrtop. JleicTBue
Pa3HBIX YYaCTKOB COJIHEYHOI'O CIIEKTpa Ha OPraHU3MBbl. DKOJOTMYECKUAE T'PYIIIIBI
pacTeHHl M >KUBOTHBIX 10 OTHOIIEHWIO K cCBeTy. CHUrHalbHas poOJb CBETa.
doTonepruoInu3M.

Temneparypa kak oskonormdeckuii (axrop. JleiicTBue TemmepaTypsl Ha
opraHu3Msbl. [1oMKHIOTEpMHBIE 1 TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Brnaxknocte kak 3kosjoruueckuit ¢akrtop. Ilpucmocobnenus pacTeHuid K
noJiepKaHuio BogHoro OamaHca. Kiaccudukamusi pacTeHMHd MO OTHOILIEHUIO K
Boze. [IpucnocoOneHust KUBOTHBIX K U3MEHEHHUIO BOAHOTO PEXUMA.

Cpenpl oOuTaHUS OpPraHU3MOB: BOJHAs, HA3€MHO-BO3JAYIIHAs, MOYBEHHA,
rIyOMHHAsE  TMOAMOYBEHHAs,  BHYTpUOpPraHu3MeHHas.  DPHU3NKO-XUMUYECKHE
OCOOCHHOCTH cpeJi oOuTaHusi opranu3MoB. [lpucrnocoOyneHuss opraHu3MoOB K
YKU3HU B Pa3HBIX Cpelax.

buonornueckue puTMbl. BHemHue W BHyTpeHHUE PUTMBI. CyTOYHBIE H
rogu4Hble puTMbL. [Ipucnoco6eHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCJIOBHM KU3HMU.

XKusznennsie @opmbl opranusMoB. I[loHsitue o0 JKU3HEHHOW Qopme.
XKuzHeHnHbie POPMBI pacTeHUMN: 1E€PEBhS, KYCTAPHUKHU, KYCTAPHUYKH, MHOTOJIETHHE



TpaBbl, OJHOJICTHHE TpaBbl. JKWU3HEHHBIE (POPMBI KUBOTHBIX: TUIPOOHMOHTHI,
re0OHOHTBI, a3pOOUOHTHI. OCOOEHHOCTH CTPOCHUS U 00pa3a KU3HH.

buornueckue (hakTophL. Bunaer OMOTUYECKUX B3aUMOJCHCTBUM:
KOHKYPEHIUs, XUIITHUYECTBO, cUMOMO03 U ero (opmel. [lapasutusm, xoorepaus,
MYTyaJlu3M, KOMMEHCaIn3M (KBapTUPaHTCTBO, HaxJieOHnuecTBO). Herpoduueckue
B3aUMOJIeHcTBUSL  (Tommueckue, (opuueckue, dadpuyeckue). 3HAUEHUE
OMOTUYECKHX B3aUMOACHCTBUU [JIsl CYIIECTBOBaHUS OpPraHM3MOB B Cpele
oOutanus. [IpuHIMI KOHKYPEHTHOT'O UCKITIOYECHHUS.

JdemoHcTpanuu

Tabmuubl U cxembl: «Ikonorudyeckue (axtopb», «CBETOBOM CIEKTpY,
«IKOJIOTUYECKHUE TPYIIBI )KUBOTHBIX MO OTHOLIEHUIO K CBETY», «Te€mIOKpOBHBIE
KUBOTHBIE», «XOJOAHOKPOBHBIE 3>KUBOTHBIEY», «DU3HOIOrHUECKUE aaanTaluu
KUBOTHBIX», «Cpembl oOWTaHWs OpraHU3MOB», «bHojOrMYecKue pPUTMED,
«Kuznennole  QopMmbl  pacteHmit», «KusHeHHble  (OPMBI  KHBOTHBIXY,
«IKOCUCTEMA MIMPOKOJIMCTBEHHOIO JIeCca», « IKOCUCTEMA XBOMHOTO Jiecay, «llemun
NUTaHHUSA), «XUIMHAYecTBOY, «llapasutusm», «KoHkypeHmus», «CuMOHu03y,
«KommeHcanuzmy.

OOGopynoBanue: repdbapur pacTeHUNM U KUBOTHBIX, MPUCHOCOOJEHHBIX K
BJIUSHUIO Pa3MYHBIX HSKOJOTUYECKUX (PAKTOpOB, repdapur CBETOJIIOOUBBIX,
TEHEJNIOOMBBIX U TEHEBBIHOCIIMBBIX PACTEHUN, CBETOJIOOMBBIC, TEHEIIOOUBBIE U
TE€HEBBIHOCIMBBIE KOMHATHBIE PACTEHMS, repOapun U KOJUIEKIIUU TEIIONTIOOUBBIX,
3UMOCTOMKHX, MOPO30YCTOMUYMBBIX PACTEHUM, yyuesna NTHUIl U 3Bepel, repdapuu
pacTeHui, OTHOCSAIIMXCS K rUrpodutaM, kcepopuram, Me30(puTaM, KOMHATHBIC
pacTeHUs aHHBIX TPYMI, KOJUICKIIMH KXUBOTHBIX, OOUTAIONINX B Pa3HBIX Cpelax,
repbapud M KOJJICKUMU PpACTeHMH M IKUBOTHBIX, OOJAJarolIMX YepTaMu
IPUCHOCOOJIEHHOCTH K CE30HHBIM HM3MEHEHHUSM YCIOBUH XU3HU, repOapuu u
KOJUICKIIUU PACTEHHM M >KUBOTHBIX PA3JIMYHBIX KU3HEHHBIX (POPM, KOJUICKIIUU
KUBOTHBIX, YUACTBYIOIINX B PA3INYHBIX OMOTHUUECKUX B3aUMOICHCTBUSX.

JlabopaTopuass pabGora «BbIsiBIeHUE TNPUCTOCOOJIEHUN OpPraHU3MOB K
BIIMSIHUIO CBETA.

JlabopaTtopHass pabota «BbisBiIeHHE TMPUCIOCOOJIECHUH OpPraHU3MOB K
BIIUSIHUIO TEMIIEPATypPbD».

JlabopaTopHass pabdora «AHATOMHUYECKHE OCOOCHHOCTH pACTEHUU U3
Pa3HbIX MECT OOMTAHUS.

Tema 8. Ikos10rust BUA0B ¥ MOMYJISIIM A

OKOJIOTUYECKUE  XApPAaKTEPUCTHKU  TIOIYJISALHH. [Monynsimusa ~ kak
Oouonoruyeckas cucrema. Poiab HEOJHOPOAHOCTH cpefbl, GU3HUECKUX OapbepoB U
0COOEHHOCTE OMOJIOruu BUIAOB B (JOPMUPOBAHUU MPOCTPAHCTBEHHON CTPYKTYpPHI
nonyJjsinuid. OCHOBHBIE TIOKa3aTeau NOMYJSILUU: YHUCIEHHOCTb, IIJIOTHOCTb,



BO3pacTHasi U TMOJIOBAasl CTPYKTypa, POKIAEMOCTb, MPUPOCT, TEMII POCTa,
CMEPTHOCTb, MUTPAIIUSL.

Dxosioruyeckas CTpykrypa nomyssiuud. OneHKa YHUCIEHHOCTU MOIMYJISIHH.
JluHamuKa MONMyIsiUMA U €€ peryyanus. bUOTHYeCKui MOTEHUHAN MOIMYJISLHUU.
MopgenupoBanue TMHAMUKH NOMYJsUud. KprBble pocTa YUCIEHHOCTHU MOMYISALUH.
KpuBbie BbDKUBaHUS. Perynsius YuCIEHHOCTH MONYJSIUNA: posib (aKTOPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT IJIOTHOCTH. JKOJIOTMYECKUE CTPATETUU BUIOB (1- U
K-cTparerun).

[Tonsitue 00 sKonormueckoi Huiie Buaa. Mecrtoobutanue. MHoOTrOMEpHas
Moaenb skosiornueckon Humm Jk.M. XarumHcona. Pa3mepsl 3konorudeckou
Hum. [loTeHnnanbpHas U peanu3oBaHHAs HULLN.

Bun xak cucrema momnyssuuii. Apeansl BUIOB. Buabl U HUX KU3HEHHbBIC
CTpaTeruu. JKOJIOTMYECKUE SKBUBATICHTHI.

3aKOHOMEPHOCTH TMOBEJACHHUS M MUTpalMil >KUBOTHBIX. buonornueckue
WHBA3UH YyKEPOJHBIX BUIOB.

JdemoHcTpanuu

[Toprpet: Ix. . XaTunHCOH.

Tabnuiel M cXeMbl: «DKOJOTUYECKUE XapaKTEPUCTUKU TOMYJISIIIUN,
«IIpocTpaHCcTBEHHass  CTpyKTypa mHomyiasiuun», «Bo3pacTHble  NHpaMHIbI
nonyyusiqun», «CKOpOCTh  3aceleHusi [OBEPXHOCTU 3EMJIM  Pa3IuYHbIMU
opranuzmMammn», «Moaens sxkosornueckoit Humm J[x. M. XatunHconay.

O06opynoBanue: repOapuu pacTeHUN, KOJIJICKIIUU KUBOTHBIX.

JladopaTtopHass pabora  «IIpucmocoOneHuss ceMssH pacTeHHHl K
pacCceneHuIon.

Tema 9. Iko10rus CO00IECTB. IKOJIOTHIECKHE CHCTEMBI.

CooOmectBa opraHu3MoB. buorneHo3 u ero crpykrypa. CBa3uM MexAy
opraHu3Mamu B OMOIIEHO3E.

Oxocucrema kak oTkpbiTas cucrema (A. [Ix. Tencnu). OyHKIMOHAIbHBIE
OJIOKM OpraHu3MOB B DKOCHUCTEME: MPOAYIEHThI, KOHCYMEHTBI, PEIYLICHTHI.
Tpoduueckue ypoBHH. Tpoduueckue nenu u ceru. AOuoTHUecKHEe OJOKU
skocucTeM. [TouBbI U Wbl B 3KOocucTeMax. KpyroBopoTt BEIECTB U MTOTOK SHEPTUU
B OKOCHCTEME.

OcHOBHBIE  TIOKa3aTeld  DJKOCUCTEeMbl. buomMacca W OpOayKLHS.
DKOJIOTMUECKHUE MUPAMHUJIBI YhCel, OMOMACChl U SHEPTHUH.

Junamuxa sxkocucmem. Kamacmpoguueckue nepecmpouxu. Duyxmyayuu.
Hanpasnennbie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKileccuu. llepBuuHbIE U
BTOPUYHBIE CYKIIECCUM W UX TMPUYUHBL. AHTPOINOIEHHbIE BO3JCUCTBUS Ha
cykueccuu. KnumakcHoe coobiiectBo. bruopasnoobdpasue u nmoaHora KpyroBopora
BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIECTB.



[IpupoaHbie PKOCUCTEMBL. JKOCUCHEMbL 03ED U peK. IKOCUCmeMbl MOpel U
oxeanog. Ixocucmemvl MyHOp, 1€CO8, Cmenell, nyCmbltb.

AHTpOITIOTEHHBIE JKOCUCTEMBI. Arposkocucrtema. ArponeHos3. Pasznnuns
MEX/Ty aHTPOIOT€HHBIMH U MPUPOTHBIMHU IKOCHCTEMaMHU.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. [opomckas
dbraopa u ¢ayna. CuHaHTponuzalus ropojickoil ¢dayHbl. buomorudeckoe u
X03MCTBEHHOE 3HAYEHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH (POPMUPOBAHUSI OCHOBHBIX B3aUMOJICHCTBUII OPTaHU3MOB B
dKOCHCTEMax. Poib Kackaonozo sgghexma u 8uU008-30UpPUKAMOPO8 (KAi0Ueabix
8U008) 6 (hyHKyuoHuposanuu skocucmem. IlepeHOC SHEPruu U BEIIECTB MEXKTY
CMEXHBIMHM SKOCUCTEMAaMH. Y CTOMYUBOCTh OPraHU3MOB, MOMYJISALMA U 3KOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX U aHTPOTIOTEHHBIX BO3/ICHCTBHA.

Mexanuzmwi 8030eticmeus 3aepA3HeHUl pPa3HbIX Munos Ha
CyOOP2aHUBZMEHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTEMHOM YPOBHSX,
OCHOBbl ~ 9KOJI02UHEeCKO20  HOPMUPOBAHUS ~ AHMPONOSEHHO20  8030€lCMBUSL.
MeTo1070TH MOHUTOPUHTA €CTECTBEHHBIX U aHTPOIIOTC€HHBIX YKOCHCTEM.

JemoHcTpanumn
[Toprpet: A. Ixx. Tencnn.
Tabmumer  u cxembl:  «CTpykTypa  OMoLeHO3a»,  «ODKocHcTeMa

MIUPOKOJIUCTBEHHOTO Jiecay, « IKOCUCTEMAa XBOWHOTO Jiecay, « DyHKIMOHAIbHBIC
TPYINIbl OPraHU3MOB B 3KOcUCTEeMe», «KpyroBopor BeIIECTB B HKOCHUCTEMEY,
«llenu nutanus (macTOUIHAS, AETPUTHASN )Y, « DKOJIOTHUYECKAS MTUPAMUIA YUCEID,
«JKojoruyeckas nupamuaa OMoMacch», «IKOJIOTHYECKas MUPAMUIA SHEPTUN,
«ObpazoBanne Oonotay, «llepBudnas cykmeccus», «BoccTaHOBIEHHE Jieca MOCTe
noxkapa», «JKocucreMa 03epa», «ArpoueHos», «KpyroBopor BEmIECTB U MOTOK
SHEPrUu B arpoieHose», «l[Ipumepsl ypOboskocucTem.

OO6opynoBanue: repbapun pacTeHU, KOJUIEKIIMA HACEKOMBIX, Uydelia MTHIL U
3BEpeil, repbapuu KyJbTypHBIX H TUKOPACTYIIUX PACTCHHM, aKBApUyM KaK MOJICITh
SKOCHUCTEMBI.

IIpakTnuyeckas padora «/3yyenue u onvcanue ypOo0oIKOCUCTEMBI.

JlabopaTtopuass padora «l3yuenue pazHOOOpazusi MEIKUX [MOYBEHHBIX
YICHHUCTOHOTHX B Pa3HBIX SKOCHCTEMAX).

IKCKypeusi «IKCKypcHsi B TUIIUYHBIN OuoreoineHo3 (B nyOpaBy, Oepe3HsiK,
€JIbHUK, HA CyXOJOJbHBIN UM TOMMEHHBIN JYT, 03€pO, OOJIOTO)».

IKCKypeusi «DKCKYypCHsl B arpodKocucTeMy (Ha TMOJe WM B TEIUIMYHOE
XO03SMCTBO)».

Tema 10. buocdepa — riiodanbHas IKOCHCTEMA

buochepa — obmiermianerapHas o00ojiouka 3eMIIM, T/I€ CYIIECTBYET WIU
CyIllecTBOBaJa XHU3Hb. Pa3BuTue mpeacraBieHuii o 6mocdepe B Tpyaax J. 3iocca.



VYuenne B. U. Bepuanckoro o 6mocdepe. Obmactu 6mocheps! u e€ cocran. JKuboe
BELIECTBO OHOC(hEphI U ero PyHKIUU.

3aKOHOMEpPHOCTH cylIecTBOBaHUsA Onocdepbl. OcobeHHOCTH Ouochepsl Kak
rio0anbHON IKOcUcTeMBI. JlnHamudeckoe paBHOBecue B Ouochepe. KpyroBopoTsl
BEIIECTB U OMOT€OXMMHUYECKUE IUKIBI (YIiiepoa, a30Ta). PUTMUYHOCTD SIBICHUI
B Ouocdepe.

3oHasbHOCTE Ouochepnl. [lonstrne o Ouome. OCHOBHBIE OHMOMBI CYIIU:
TYHJpa, XBOMHBIE Jieca, CMEILIAHHbIE W IIIMPOKOJIIMCTBEHHBIE JIECA, CTEIH, CABAHHBI,
MyCThIHU, TPONMUYECKUE JIeCa, BRICOKOTOPhA. KiluMart, pacTUTENbHBINA U KUBOTHBIN
MUp OMOMOB CYIIIH.

CtpykTypa U PyHKIIHS KUBBIX CUCTEM, OLICHKA UX PECYPCHOIO MOTEHIMaa 1
OonocdepHbIX PYHKITUH.

JdemoHcTpanumn

[Toprpetsr: B. . Bepranckui, 3. 3rocc.

Tabnuubr u cxembl: «I'eocdepsl 3emin», «KpyroBopor azora B mpupoje»,
«KpyroBopoT yriepona B mpupone», «KpyroBopor Kuciopojga B HPUPOIEY,
«KpyroBopoT Boabl B npupoae», «OcHOBHbIE OMOMBI cymmny, «Knumarnueckue
nosica 3emnm», «TyHapa», «Taira», «Cmemanapiii jgec», «LIMpoKkoIMCTBEHHBIN
necy, «Cremnby, «CaBanHay, «IlycTeinsy, « Tponudeckuit gecy.

O6opynoBaHue: repOapuu pacTEHUN pa3HbIX OMOMOB, KOJIJICKIIMH YKUBOTHBIX.

Tema 11. YestoBek U OKpyxa0UIas cpeaa

DKOJIOTHYECKHE KpU3UCHI M UX NOpuuuHbl. Bo3nelicTBue denoBeka Ha
ouochepy. 3arps3HeHHe BO3AYyIIHOW cpeabl. OxpaHa Bo3ayxa. 3arps3HEHHE
BOAHOM cpeabl. OxpaHa BOAHBIX pecypcoB. Pa3pymienue mnouBbsl. OxpaHa
MOYBEHHBIX pecypcoB. I3MeHeHune Kaumara.

AHTpOITIOT€HHOE BO3JCHCTBUE HA PACTUTENBbHBIA U KUBOTHBIA MHUp. OXpaHa
PACTUTENBHOTO U >KMBOTHOTO MHpa. OCHOBHBIE NMPUHILMUIIBI OXPAaHbI MPUPOIBL.
Kpacubie xHuru. Ocob0o oxpaHsemble mnpupoanbie Tepputopuu (OOIIT).
Boranuyeckue caapl ¥ 300J0TUUECKUE TTAPKH.

OcCHOBHbIE TPUHIIUIBI YCTOMYMBOTO Pa3BUTHS YEJIOBEYECTBA U MPUPOJIBI.
PanvionansHOe  MpPUPONOMNONIB30BAaHUE M COXpaHEHHE  OMOJOTHYECKOTO
pasHooOpasus 3emim. OOmKE 3aKOHOMEPHOCTH TJIOOAIBHBIX SKOJOTHYSCKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3UCA U €T0 BEPOSTHHIE TTOCIICICTBUSL.

Pa3BuTre METOIOB MOHUTOPUHIAa pa3BUTUSA OIMACHBIX TEXHOTCHHBIX
npouieccoB. Cucmemuvie ucciedo8aHus nepexooa K pecypcocoepezaroujeii u
KOHKYpeHmocnocobHou snepeemuxe. buonocuueckoe pasnoobpasue u buopecypcoi.
Hayuonanvuvlie ungopmayuonnvie cucmemsol, obecneuusarowue O00CMyn K
ungopmayuu no  COCMOAHUIO OMOENbHbIX 6U008 U 3Kkocucmem. (OcHOBbL



sKopeadburumayuu dKocucmem U Ccnocooos 00pvoOLl ¢ OUONOBPENHCOCHUSMIUL.
Pexoncmpykyus mopckux u HazemMHbIX IKOCUCTNEM.

JdemoHcTpanuu

Tabmumer w cxeMbl:  «3arpsi3HeHHE  aTMocdepb»,  «3arps3HEHHE
ruapocheps», «3arpsizHeHne TouBb», «llapHukoBbIi 3ddexkT», «Ocobo
OXpaHseMbIe IPUPOTHBIC TEPPUTOPUIY, «MOJETH YIIPABIIEMOTO MUPAY.
OGopynoBanue: Qororpaduu OXpaHSEMBIX PACTEHHH U KUBOTHBIX KpacHoi
kHuru Poccurickonn ®enepanuu, KpacHol kHUTH peruoHa.



IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS ITPOI'PAMMBI 11O
BHUOJIOI'MA HA YPOBHE CPE/IHEI'O OBLHIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATDI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K pe3yibTaraM OCBOCHUS
o0yyalmuMuCId MporpaMM cpeaHero oOmiero o0Opa3oBaHUs: JIMYHOCTHBIEC,
METarnpeJAMETHbIEC U TTPEIMETHBIC.

B cTpykType TMYHOCTHBIX PE3yIbTaTOB OCBOCHUS MIPOTPAMMBI IO OUOIOTHHU
BBIJICJICHBI CJIEAYIOLIUE COCTABIISAIONIME: OCO3HAHHE OOYYaIOIUMUCS POCCUUCKON
IPKIAHCKOW HJICHTUYHOCTH — TOTOBHOCTH K CAaMOPa3BUTHIO, CAMOCTOSTEIIBHOCTH
U CaMOOINpENENIeHUI0, Haiuuyue Mmomusayuu K OOy4YEHUI0O  OHMOJIOTHUH,
yenenanpasieHHoe pazeumue BHYTPEHHHUX YOEXKIEHUH JMYHOCTH Ha OCHOBE
KITFOUEBBIX IICHHOCTEH WM HMCTOPHUYECKUX TPATUIUN pa3BUTHS OMOJIOTHYSCKOTO
3HAHUS, 20MOBHOCMb U CHOCOOHOCMb 00YYaIOIIUXCSI PYKOBOACTBOBATHCS B CBOCH
NESATETbHOCTH I[EHHOCTHO-CMBICIIOBBIMU ~ YCTAHOBKAMH, TPUCYIIUMH CHCTEME
OMOJIOrMYecKOro  OOpa3OBaHUS, Haluuyue  NPABOCO3HAHUS  DKOJOTUUECKOU
KYJIBTYPBI, CHOCOOHOCMU CMA8UMb TIEIIA U CTPOUTD KU3HEHHBIC TITaHbI.

JIMYHOCTHBIE Pe3yJbTaThl OCBOCHHUS MPOTrPaMMBbI IO OUOJIOTHH JIOCTHUTAIOTCS
B CIMHCTBE Y4YEOHOW M BOCIUTATEIBHON JEATEIBHOCTH B COOTBETCTBHM C
TPaJAUIIMOHHBIMU POCCUHCKUMH COIIMOKYJIBTYPHBIMU, HCTOPHYECKUMU U TyXOBHO-
HPABCTBCHHBIMHU IIEHHOCTSMH, MPUHATHIMU B OOIIECTBE IMpaBUIaMU U HOpPMaMHU
NOBEJCHUS W CIOCOOCTBYIOT MpoOllecCaM CaMOIIO3HAHMS, CaMOBOCIHMTAHHUS U
CaMOpa3BUTHUS, PAa3BUTUS BHYTPEHHEH TMO3UIMHM JIMYHOCTH, NATPUOTHU3MA U
YBaXECHUS K 3aKOHY W MPABOIOPSIKY, YEJIOBEKY TPyJa U CTapIIeMy MMOKOJICHUIO,
B3aMMHOTO YBa)KCHHUS, OCPEKHOTO OTHOIICHHWS K KYyJbTYPHOMY HACIEIUI0 U
TpaJMIIMsIM MHOTOHAIIMOHAJIBLHOTO Hapona Poccuiickoit denepaiuu, npupoae u
OKPY’KarolIen cpee.

JIM4HOCTHBIE pE3yJIbTaThl OCBOCHHS YydeOHOro mpeamera «buomornsy
JOJHKHBI OTPAXKaTh TOTOBHOCTh M CIIOCOOHOCTH 00YYarOIIMXCsl PYKOBOACTBOBATHCS
c(hOpMHUPOBAHHONW BHYTPEHHEW TMO3UIMEN JUYHOCTH, CHUCTEMOM IEHHOCTHBIX
OpUEHTAllNM, TIO3UTUBHBIX BHYTPEHHHUX  YOCKICHHUH, COOTBETCTBYIOIIUX
TPAJAMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIECTBa, PACHIUPCHHUE >KHU3HEHHOTO
OTBITA M OMBITA JACATCIBHOCTH B IMPOIECCE PeaM3allii OCHOBHBIX HaIPaBJICHHM
BOCITUTATEIBHON JEATEIbHOCTH, B TOM YHCIIE B YACTH:

1) rpaaaHCKOro BOCIMTAHMS:

c(hOpPMHPOBAHHOCTh TPAKIAHCKON MO3HUIIMHA 00YYaOIIETOCs] KaK aKTUBHOTO U
OTBETCTBEHHOTI'O WJIEHAa POCCUICKOr0 OOIIECTBA;

OCO3HaHME CBOUX KOHCTUTYLHOHHBIX TMpaB MU OOS3aHHOCTEH, yBaKCHUE
3aKOHa U MPaBOMOPAIKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKON JEATEIbHOCTA IMpPU CO3JIaHHUU
y4eOHBIX MPOEKTOB, PEIICHUHU YUYEOHBIX M MO3HABATENIbHBIX 3a/1ay, BHITOJIHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPENENSTh COOCTBEHHYIO TMO3HMIIMI0 IO OTHOUIEHUIO K
SIBJICHHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHHUE YUYUTHIBaTh B CBOUX JACUCTBUSIX HEOOXOAMMOCTh KOHCTPYKTHBHOIO
B3aUMOJICHCTBUS JIIOJICH C Pa3HBIMU YOCKIACHUSIMH, KYJIHTYPHBIMUA LIEHHOCTSIMU U
COLIMAJIbHBIM IMOJI0)KEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B TIPOILIECCE COBMECTHOIO BBINOJHEHUS
y4eOHBIX, TO3HABATEIbHBIX U MCCIEAOBATEILCKUX 3a/a4, YBaXUTEIbHOIO
OTHOILIEHUS K MHEHUIO OIMOHEHTOB MpU OOCYXJACHUH CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COICPIKAHUS;

TOTOBHOCTh K TYMAaHUTAPHON U BOJOHTEPCKOMN JEATEIBHOCTH;

2) NaTPUOTUYECKOT0 BOCIIUTAHMS

c(hOpMHPOBAHHOCTh pOCCUICKOM IPaXKIaHCKON UJEHTUYHOCTH,
NaTpuOTU3Ma, YBAXKEHUS K CBOEMY HApOJdy, YYBCTBA OTBETCTBEHHOCTHU IMEpE]l
Ponuuou, ropmoctn 3a cBoM Kpal, CBOO PoauHy, CBOW SA3BIK M KYJBTYpY,
MPOIIIOE M HACTOSAIIee MHOTOHAIMOHATILHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOILIEHHUE K NMIPUPOJHOMY HACIEAUIO U MAMSATHUKAM IPUPOJBI,
JNOCTUXEHUSIM Poccuu B Hayke, UICKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIICHMBATh BKJIAJl POCCUHUCKUX YUYEHBIX B CTAaHOBJICHHUE H
pa3BUTHE OWOJIOTMH, TOHUMAHHWS 3HAYCHUs OWOJOTUM B IO3HAHUU 3aKOHOB
IPUPOJIBI, B )KU3HU YEIOBEKA M COBPEMEHHOI'O 00I1eCTBa;

ujeitHas yOoexxIEHHOCTh, TOTOBHOCTh K CIy)KeHHIO W 3ammure OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HAaHHE TYXOBHBIX [IEHHOCTEH POCCUIICKOTO HAPO/a;

c(hOpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUIECKOTO TIOBEICHHS;

CIIOCOOHOCTh OIEHUBATh CHUTYAIMI0 M MPUHUMAThL OCO3HAHHBIC pEIICHUS,
OPHUEHTHUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH,;

OCO3HaHME JIMYHOTO BKJIaJ|a B TOCTPOCHUE YCTOMYMBOTO OYIyIIETo;

OTBETCTBEHHOE OTHOIICHUE K CBOUM POJAUTENSM, CO3/IaHUI0 CEMbU Ha OCHOBE
OCO3HAHHOI'O MPUHATHUS UEHHOCTEM CEMEWHOM KHU3HU B COOTBETCTBUM C
TpaguuusmMu HaposioB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIMTAHUSA:

ACTETUYECKOE OTHOUIEHHWE K MUPY, BKJIIOYas ACTETUKY ObITa, HAyYHOTO U
TEXHUUYECKOTO TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIIICHUI;

MIOHUMAHHUE SMOIIMOHATBHOTO BO3/ICHCTBHUS )KMBOM IPUPOJIBI U €€ IIEHHOCTH;



TOTOBHOCTh K CAMOBBIPDQXCHHUIO B Pa3HBIX BHUIAX HCKYCCTBa, CTPEMJICHUE
MPOSIBIISITH KAYECTBA TBOPUECKOU JTUIHOCTH;

5) ¢usuveckoro BocmUTAHHA, (POPMHUPOBAHUS KYJIbTYPbI 310POBbSI H
IMOIMOHAJIBLHOIO 0J1ar0NOTyYHsi:

NOHMMaHUE W peanu3alds 370pOBOTO U 0Oe30macHoro oOpasza KU3HH
(310poBOE€  TUTaHUE, COOJIIOJICHHE TUTMEHWYECKUX TMpaBUJ U HOPM,
COQTaHCHPOBAHHBIN PEKUM 3aHIATHH W OT/ABIXa, peryspHas ¢u3ndeckas
AKTUBHOCTH), OEpPEKHOTO, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHUS K
cOOCTBEHHOMY (DPU3MYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

NMOHMMAaHWE IIEHHOCTH TPAaBWJI HHIWBUAYAJIbHOTO M  KOJUICKTUBHOTO
0e301acHOro MOBEICHUS B CUTYalIUAX, YTPOKAIOIIKX 3JOPOBbIO U KU3HHU JIIOJIEH;

OCO3HAHHWE TIOCIEJCTBUN W HENMPHUSATHS BPEAHBIX NMPUBBIUCK (YHOTpeOICHHS
AJIKOTOJIs1, HAPKOTHUKOB, KypEHUS );

6) TPy10BOI0 BOCIUTAHMS:

TOTOBHOCTH K TPY/ly, OCO3HaHUE LIEHHOCTH MacTEPCTBa, TPYA0II00HE;

FOTOBHOCTb K AKTUBHOW JEATEIIBHOCTA TEXHOJIOTMYECKOM W COLMAIbHOU
HaIpPaBJICHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, MJIAHUPOBATH U CAMOCTOSATEIBHO
BBITIOJTHATH TaKyIO ICSITCIIBHOCTS;

UHTEpEC K Pa3IMYHBIM cdepaM NnpodhecCuOHANbHONU JEATEIHLHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIM BBIOOP Oynymie mpodeccun U pearn30BHIBATH
cOOCTBEHHBIC KU3HCHHBIC TIJIAHBL;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa3oBaHUIO W CaMOOOpa30BaHUIO Ha
MPOTSIKEHUN BCEU KU3HU;

7) 3K0JIOrH4eCKOro BOCIIMTAHMS

AKOJIOTMYECKH 11eJIECOO0pa3HOe OTHOIIEHHWE K MPUPOJIE€ KaK HCTOUYHHKY
YKU3HU Ha 3eMJie, OCHOBE €€ CYIIeCTBOBAHMUS;

MOBBIIICHUE YPOBHS OSKOJOTUYECKON KYJNbTYphI: MPUOOpPETEHUE OIbITa
IUTAHUPOBAHUSI TOCTYIKOB M OIEHKH WX BO3MOXHBIX TOCHEICTBHMA IS
OKPYXKarolen Cpebl;

OCO3HaHME TJ00aTBbHOTO XapakTepa IKOJIOTMYECKUX MpoOJieM U MyTed ux
pelieHus;

CIIOCOOHOCTh HMCITOJIB30BaTh MPUOOpETaeMble MPH U3YYEHUU OUOIOTHU
3HAHUS W YMEHUSA TPU PEIICHUH TPOoOIeM, CBS3aHHBIX C PaIllMOHAIBHBIM
IPUPOJIONOIb30BaHUEM  (COONIIOZICHHE  TpaBWJI  TOBEICHUS B MPUPOJIE,
HaIMpaBJICHHBIX HA COXpPAaHEHUE PAaBHOBECHS B HKOCHUCTEMAax, OXpaHy BHJIOB,
AKOCHUCTEM, OroCheEpHI);

AKTUBHOE HENPHUATHE JEHCTBHUM, TPUHOCAIIUX Bpeld  OKPYKAIOIICH
NPUPOJHON cpelie, YMEHHE MPOrHO3UPOBATH HEOJATONMPHUSATHBIE HKOJIOTMYECKUE
MOCJIC/ICTBUS IPEANTPUHIMAEMBIX JCHCTBUN U IPEIOTBpAIIATh UX;



HaJMYue Pa3BUTOrO 3KOJIOTMYECKOrO MBIIUICHUS, SKOJIOTUYECKON KYJIbTYPHI,
OTbITa JeATEIbHOCTH HKOJIOTUUECKOMN HaIpaBJICHHOCTH, YMEHHUSI
PYKOBOJICTBOBAaTbCSI UMM B II03HABATEJIBHOM, KOMMYHUKATUBHOW U COLUAIBHOU
MPAKTUKE, TOTOBHOCTH K YYAaCTHIO B IPAKTUUECKOMN NIEATENBHOCTH SKOJIOTMYECKON
HaIpaBJICHHOCTH;

8) HeHHOCTH HAYYHOr0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAyKH U OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JIUAJIOTe
KYJbTYpP, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIHTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M UWUTATEIILCKOM KYyJIbTYpbl KaK CpelCTBa
B3aMMOJICHCTBUS MEXKY JIFOAbMHU U MMO3HAHUS MUPA;

NOHUMaHuEe crnenuPukun OWOJOTHM KaK HayKd, OCO3HAaHUsA €€ poju B
(GbopMHUpPOBAaHWUN PANMOHATHFHOTO HAYYHOTO MBINIJICHUS, CO3/IaHUW IIEJTIOCTHOTO
NpeACTaBICHUS] 00 OKpYXalollleM MUpPE KaK O €JAMHCTBE MPHUPOJIbI, YEJIOBEKA U
oOlecTBa, B TMO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEW UM peuieHu MpodieM
COXpaHEHUS IPUPOIHOTO PABHOBECHS,

yOeKIEHHOCTh B 3HAYUMOCTH OWOJIOTUU JJISi COBPEMEHHOM ITMBUIIM3AIUU:
oOecriedyeHuss HOBOT'O YPOBHSI Pa3BUTHUSI MEIMIIMHBI, CO3/IaHHE TMEPCIIEKTUBHBIX
OMOTEXHOJIOTHM, CIIOCOOHBIX  peIIaTh PecypcHble  MpoOJIeMbl  Pa3BUTHS
YeJIOBEUECTBA, MOMCKA MyTeW BBIXO/A U3 TI100aJbHBIX AKOJIOTHYECKUX MPOOJIEM U
obecrieyeHuss  mepexoJa K  YCTOMYMBOMY  pa3BUTHUIO,  PAIMOHAIIBHOMY
UCIIOJB30BAaHUIO TPUPOJHBIX PECYpCOB M (HOPMUPOBAHUIO HOBBIX CTaHJIapTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TIOJYYCHHH OHWOJOTUYECKMX 3HAHUN B IEIIX
NOBBIIIEHUA OOIIEeH KyJIbTYypbl, €CTECTBEHHO-HAYYHOM TI'paMOTHOCTH, Kak
COCTaBHOM 4acTU (PYyHKIMOHAJIBHOMW I'pPaMOTHOCTH oOydarouiuxcs, (popmupyemon
IpU U3y4EeHUU OUOJIOTHH;

MOHUMAHHUE CYUIHOCTH METOJIOB MO3HAHMS, UCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTH HCIOJL30BaTh MOJIydaeMble 3HaHUS [JIs aHajdu3a |
OOBSCHEHHMS SBJIICHUN OKPYXKAIOLIEro MUpa U MPOUCXOJAUIUX B HEM HM3MEHEHUH,
yMEHUE JieaTh OOOCHOBAHHBIC 3aKIIOUEHHUSI Ha OCHOBE HAyudHbIX (DaKTOB U
MMEIOIIUXCS JAHHBIX C 1I€JIbI0 MOTYyYEHHS JOCTOBEPHBIX BBIBOJIOB;

CITIOCOOHOCTh CAMOCTOSITEILHO HCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS IS
penieHus IpoosieM B peabHbIX KU3HEHHBIX CUTYaIIUSX;

OCO3HAHHE IIEHHOCTHM HAyYHOW JAESTEIbHOCTHU, TOTOBHOCTH OCYUIECTBISTH
MPOEKTHYIO U UCCIIEA0BATENBCKYIO NESITEIbHOCTh HHINBUAYAJIBHO U B TPYIIIIE;

FOTOBHOCTh W CIIOCOOHOCTh K  HENPEPHIBHOMY  OOpa3oOBaHUI0 U
caMo00pa30BaHUI0, K AKTHUBHOMY IIOJYYEHHUIO HOBBIX 3HAHUW TO OHMOJOTHUU B
COOTBETCTBHUH C KU3HEHHBIMH MOTPEOHOCTSMH.



METANPEAMETHBIE PE3YJIBTATBI

MertanpenmeTHble pe3ysibTaThl OCBOCHHUS yuyeOHoro mpeamera «buomorus»
BKJIIOYAIOT: 3HAuMMble i  (QOPMHPOBAHUS MHUPOBO33PEHUS OOYyYaroIIUXCs
MEXIUCIUIUIMHAPHBIE (MEXKIPEAMETHBIE) OOLIEHAYYHbIE MOHITHUS, OTPaKAIOIIHE
[EJIOCTHOCTh HAy4YHOM KapTHMHBI MHUpa M CHEUUPUKY METOJOB IO3HAHUS,
UCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, JHEPIUs, SIBICHHE, IPOLECC,
CUCTEeMa, HAayuYHbIM (aKT, MPUHIMI, THUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCIIEIOBaHNE,  HAONIOJICHWe, HW3MEpPEHHE, OKCIEPUMEHT U  JpyTue);
yHUBEpCalbHble Yy4yeOHbIe JeWcTBHS (TO3HABATENbHbIE, KOMMYHUKATHBHBIE,

PETYJISATUBHEIE), o0ecrieunBaroIIre dbopmupoBaHue (GYHKIIMOHATBHON
IPaMOTHOCTH ¥  COIMAJIBHOM KOMIETEHIIMM OO0YydYaloIUXCs; CIIOCOOHOCTH
00ydaromuxcs MCIIOJIb30BATh OCBOCHHBIC MEXIUCITUTUTHHAPHEIE,

MHUPOBO33PEHUYECKME 3HAHMS M  YHUBEpCalbHble ydeOHble JECUCTBUS B
MO3HABATENLHON U COLUANIbHOM MPAKTHKE.

B pesynprate wu3ydeHHss OMOJIOTMM Ha YPOBHE CPEIHEro OOIIEro
oOpazoBaHusi y oOyuyaromierocs OyayT chOpPMUPOBAHBI  IO3HABATEIbHbBIC
yHUBEpCalbHbIe YUeOHbIE ACHCTBUS, KOMMYHUKATUBHBIE YHUBEPCAIbHBIE YUEOHbBIC
JICCTBUSA, PErYyJSTUBHBIC YHHUBEpPCAIbHBIC Y4eOHbIE JCHCTBUS, COBMECTHAs
TeSATEeTHHOCTD.

MertanpeaMeTHbIE PE3yIbTaThl OCBOCHHS TMPOTPAMMBI CPEIHETO OOIIETo
00pa3oBaHMs TOKHBI OTPAXKATh:

Ogaajenne YHHUBepPCAJIbHbIMH y4eOHBIMU MO3HABATEIbHBIMH
AeCTBUSIMM:

1) 6a3oBbIe JIOrHYECKHE TeHCTBUSI:

CaMOCTOATENbHO  (GOPMYJIMpPOBATh W aKTyaJlU3upoBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh TMPU OCBOCHUM 3HAHWA TPHUEMBI JIOTUYECKOTO MBITUICHHUS
(aHanu3a, cMHTE3a, CPaBHEHMS, Ki1acCU(pUKaAIIUU, 000OIIEHUS), PAaCKPBIBATh CMBICI
OMOJIOTUYECKUX TOHITHM (BBLACIATh UX XapaKTEepHbIe MPU3HAKH, YCTAHABJIUBATH
CBSI3M C IPYTUMH TTOHSATHSIMH );

OTIpENeATh e MeATCTLHOCTH, 3aJaBas TMapaMeTpbl W KPUTEPHH UX
JTOCTHKCHHUSI, COOTHOCHUTD PE3YIIbTATHI ACATEIHPHOCTH C TTIOCTABICHHBIMH ICTISIMU;

UCIIOJIb30BaTh OMOJIOTUYECKUE TTOHATHUS JUIsl OOBSICHEHUSI (DAKTOB U SIBJICHUIA
YKABOU MTPUPOIBI;

CTPOUTH JIOTHYECKUE pPaCCYKIeHUs (MHIYKTUBHBIC, JCAyKTHUBHBIE, IIO
AQHAJIOTUH), BBISBISITH 3aKOHOMEPHOCTH W IPOTHBOPEYHS B pacCMaTPHUBACMBIX
SBJICHHSIX, (DOPMYITHUPOBATH BBIBOJIBI M 3aKIIIOUCHUS,;

IPUMEHSTh CXEMHO-MO/ICITbHBIC cpencTtBa IS TPEICTaBICHUS
CYIIIECTBCHHBIX CBS3eH M OTHOIIECHWH B M3yYaeMbIX OMOJOTHYECKHX OOBECKTaX, a



TaKK€  NPOTHUBOPEUMI  Pa3HOr0  poOJAa,  BBIABICHHBIX B Pa3IMYHBIX
MH(GOPMAIMOHHBIX HCTOYHUKAX;

pa3pabaThiBaTh IJIaH pEHIeHUs MPOOJIeMbl C y4ETOM aHAM3a UMEIOIIUXCS
MaTepHAIbHBIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B ACSITEIbHOCTD, OLICHUBATH COOTBETCTBUE PE3YIbTATOB
IEJISIM, OIICHUBATh PUCKU TIOCTEICTBUN ACSITEIbHOCTH;

KOOPAWMHHUPOBATh M  BBINOJNHATH pabOTy B  YCIOBHSIX  PEabHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILJICHUE MTPH PEIICHUN KU3HEHHBIX MPOOIIEM.

2) 0a3oBbIe HCCIIeI0BaTEIbCKUE 1eHCTBUSI:

BJIAIETh HABBIKAMH yU4E€OHO-UCCIIE0BATEIbCKON U MPOEKTHOU JAESITEIbHOCTH,
HaBBIKAMH  paspelnieHus mpoodsieM, CHOCOOHOCTBIO M  TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY MTOMCKY METO/IOB PEIIECHUS MPAKTUUECKUX 33/1a4, IPUMEHEHHUIO
Pa3IMYHBIX METOJIOB MIO3HAHNUS;

UCIIOJIb30BaTh pa3IMYHbIe BHUIBl JESITEIBHOCTH IO TMOJIYYEHHUIO HOBOTO
3HAHUSA, €r0 HUHTEpIpeTaluy, MNpeoOpa3oBaHUI0 M NPUMEHEHHUI0 B Y4eOHBIX
CUTYallUsAX, B TOM YKCIIE IPH CO3JJaHUH YIEOHBIX M COI[UATBHBIX TPOEKTOB;

dbopMupoBaTh HAYYHBIA TUI MBIIUICHUS, BIaeTh HAYYHONH TEPMUHOJIOTHEH,
KJTFOUEBBIMU TTOHSATUSIMU U METO/IAMH;

CTaBUTh W (opMyIupoBaTh COOCTBEHHBIE 3a/layd B 00pa30BaTEIbHOU
JEeSTENbHOCTH Y )KU3HEHHBIX CUTYaIIHIX;

BBISIBJISITH TIPUYMHHO-CIICACTBEHHBIE CBSI3M W aKTyaJIM3UpOBaTh 3a/ady,
BBIIBUTaTh TUIOTE3Y €€ pelIeHHs, HaXOAWTb apryMEHThl Ui J0Ka3aTelbCTBa
CBOMX yTBEPXJICHUH, 3a]]aBaTh MapaMeTPhl U KPUTEPUU PEILICHUS;

aHAJIM3UPOBATh TOJYYEHHBIE B XOJI€ pEIICHUS 3aJaud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

JaBaTh OLIEHKY HOBBIM CUTYAI[UsM, OLIEHUBATh MPUOOPETEHHBIH OIBIT;

OCYLIECTBJIATh LI€JICHANIPABICHHBIM MOUCK MEpPEHOca CPEICTB M CIOCOOOB
JeNCTBUA B MPOGECCHOHATBHYIO CPEy;

YMETh TEPEHOCUTHh 3HAHUS B IO3HABATEIbHYI0 M MPAKTUYECKYIO O0JIaCTH
KHU3HEICSATEIbHOCTH;

yMETh HHTETPUPOBATH 3HAHUSA W3 Pa3HbIX MPEIMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIE WJIEH, MpeJjlaratb OPUTrMHAIbHBIE MOJIXO0Jbl U PEIICHMUS,
CTaBUTh MPOOJIEMBI U 33a4H, IOMYCKAIOIIKE albTepHATUBHBIC PEILICHUS.

3) padora ¢ nHpopmanuei:

OpUEHTHUPOBATHCS B PA3TUYHBIX UCTOUHHKAX MH(OpMAIH (TEKCTE Y4eOHOTO
nocoOus, HAYYHO-TIOMYJISIPHOM JUTEparype, OHOJOTUYECKHX CIIOBapsX U
CIPaBOYHHMKAX, KOMITBIOTEpHBIX 0a3ax daHHbIX, B VHTepHeTe), aHaIu3upOoBaTh



MH(GOPMAIIMIO Pa3IMYHBIX BUJOB U (POPM Ipe/ICTaBICHUS, KPUTUUECKU OLEHUBAThH
€€ JJ0CTOBEPHOCTh U HENPOTHBOPEUYNUBOCTH;

(GopMynHpOBaTh 3alpOChl U MPUMEHATh PA3IUYHBIE METOJbI MPU MOUCKE U
oTbope Oumosiormyeckor mH(pOpManu, HEOOXOAMMOM JIJisi BBITTOTHEHUS yYEOHBIX
3ajady;

npuoOpeTaTh OMNBIT MCHOJB30BaHUS HH(POPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUI, COBEPUIEHCTBOBATH KYJIbTYpPY aKTUBHOI'O MCIIOJIb30BaHUS PA3IMYHBIX
IIOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpaTh  ONTUMAJbHYIO  (OopMy  TpeacTaBlICHUSA
Oouosornyeckor nHpopmanuu (cxembl, rpaduku, AUarpaMmsbl, TaOIULbI, PUCYHKH
" Ipyroe);

UCIIOJIb30BaTh HAy4yHBIH fA3BIK B KayecTBE CpeAcTBa Ipu pabore ¢
Oouonornueckod uH(pOpManMeN: NPUMEHSATh XUMHYECKHE, (PUIUYECKUE U
MaTE€MaTUYECKUE 3HAKU W CUMBOJBI, (HOpMyJibl, abOpeBUAaTypy, HOMEHKIATYpY,
UCIIOJIb30BaTh W MPeoOpa3oBbIBATH  3HAKOBO-CHUMBOJIMYECKHE  CPEJICTBA
HaIJIAIHOCTH;

BJIAJ€Th  HABBIKAMHM  pacloO3HaBaHWUA M 3alIUThl  MH(MOpMAaLNH,
uH(}OpMAIMOHHOW 6€30MaCHOCTH JIMYHOCTH.

OgyajgeHne yHUBEPCATbHBIMA KOMMYHHUKATUBHBIMU 1€CTBUSIMM:

1) oOmenmue:

OCYLIECTBJISATh KOMMYHUKAIIMHU BO BCEX c(pepax >KM3HU, AaKTUBHO Y4ACTBOBATh
B JMAJIOTe€ WJIM JUCKYCCHUU MO CYIIECTBY OOCyX)AaemMoil TeMbl (yMEHHUE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKIEHUS OTHOCHUTEIBHO BBIIOJHEHUS MPEAJIaracMoi
3a/1a4y, YYUTHIBaTh MHTEPECHI U COTJACOBAHHOCTH MO3UIMI IPYTrUX YYaCTHUKOB
JMAJora WA JUCKYCCUN);

pacno3HaBaTh HeBepOalbHbIE CpEACTBA OOIIECHUS, TOHMMAaTh 3HAYEHUE
COIIMAJIbHBIX 3HAKOB, MPEINOCHUIOK BO3HHUKHOBEHHS KOHQIMKTHBIX CUTYaIlUH,
YMETb CMATYATh KOH(MIUKTHI U BECTH MEPErOBOPHI;

BJAJETh Pa3IM4YHBIMU CIIOCOOaMH OOILIEHUS W B3aMMOJICHCTBHS, TOHUMATh
HaMEpEeHUs IPYTUX JIOJIeH, MPOSBIATh YBAXKUTEILHOE OTHOILIEHHUE K COOECETHUKY
U B KOPPEKTHOU PopMe HopMyTupoBaTh CBOM BO3PAKEHHUS,

pPa3BEPHYTO M JIOTUYHO H3JIaraTh CBOK TOYKY 3PEHHS C HCIIOJIb30BAHUEM
SA3BIKOBBIX CPEJICTB.

2) coBMeCTHasA AesiTeJIbHOCTD:

INOHUMAaTh U HCIIOJIb30BATH IIPEUMYIECTBA KOMAHIHON M WHIWBUAYaIbHOU
paboThI MpU PEIICHUU OMOJIOTUYECKON MPOOIEMbI, 000CHOBBIBATH HEOOXOIUMOCTD
IpUMEHEHUS TPYNIOBBIX (DOPM B3aUMOJEHCTBUS MPU PElIeHUH y4eOHOH 3a1auu;

BBIOMpPATh TEMATHKy M METOJAbl COBMECTHBIX NIEUCTBHM C ydé€ToM OOIIUX
MHTEPECOB M BO3MOKHOCTEN Ka)KJOr0 YJI€HA KOJUIEKTHBA;



IPUHAMATh LEIM  COBMECTHOM  JEATENIbHOCTH, OpPraHU30BBIBATH W
KOOPAWHUPOBATh JACHUCTBUA MO €€ NOCTHXEHUIO: COCTAaBIISITh IUIAH JEHWCTBHUI,
pacupeneniatb pojad € Yy4E€TOM MHEHHMH YYaCTHMKOB, OOCYXKIaThb pe3yJIbTaThl
COBMECTHO pabOThI;

OLICHMBATh KAa4eCTBO CBOEr0 BKJIAJAa M KaXKIOTO y4YaCTHUKA KOMAaHIbI B
oO1Iui pe3ynbTat Mo pa3padoTaHHBIM KPUTEPHUSIM;

Ipe/iaratb HOBBIE ITPOEKTHI, OLECHUBAaTh HUIAEHU C TIO3ULUUHA HOBU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAYUMOCTH,;

OCYILECTBIIATh TO3UTUBHOE CTPATErMYECKOE IIOBEACHHE B Pa3jIU4HBIX
CUTYaIUIX, TPOSIBISATH TBOPYECTBO U BOOOPAKEHUE, OBITh MHULIUATHBHBIM.

OBiaeHne YHMBEPCAJIbHBIMH PEryJIATHBHBIMU AeHCTBUSIMHU:

1) camoopranuszanus:

UCIIONb30BaTh OHMOJOTMYECKHE 3HAHUS IS BBIABICHUS MPOOJIEM U HX
pElIeHUs B )KU3HEHHBIX U YYEOHBIX CUTYalUsIX;

BbIOMpAaTh HAa OCHOBE OHMOJIOTMUECKMX 3HAHUU I1I€JIEBble U CMBICIOBBIC
YCTAHOBKM B CBOMX JCHCTBHAX M IOCTYIIKAaxX I10 OTHOLIECHHUIO K JKMBOM IPUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIINX;

CaMOCTOSITENIbHO OCYILECTBIISITh MO3HABATENBHYIO AECATEIBHOCTD, BBISBIATH
po0JIeMbl, CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIE 3aJ]a4ll B 00pa30BaTeIbHON
NEATEIbHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENIbHO  COCTAaBJATh IUIAH pEHIeHHs MNpo0JeMbl C  y4ETOM
UMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U TPEATIOUTCHHUIA;

J1laBaTh OLIEHKY HOBBIM CUTYaLIUsIM;

paciupsaTh paMKH y4eOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MTPEATNIOYTECHHUI;

JIeaTh OCO3HAHHBIA BBIOOP, apryMEHTHUPOBATH €ro, Oparb OTBETCTBEHHOCTH
3a pEILICHHUE;

OILICHUBATh TPUOOPETEHHBIN OIIBIT;

CrocoO0CTBOBAaTh (HOPMHUPOBAHUIO W TIPOSBIICHUIO IMUPOKOW JPYIUIIUU B
pa3HbIX O00JacTSIX 3HAHMM, IMOCTOSHHO NOBBIIATH CBOM OOpa30BATEIbHBIN U
KYJbTYPHBII YPOBEHb.

2) CAMOKOHTPOJIb:

NaBaTh OLICHKY HOBBIM CHUTYalHsM, BHOCUTb KOPPEKTHUBBI B JIESTEIBHOCTD,
OLIEHMBAaTh COOTBETCTBHUE PE3YJIBTATOB LEAM;

BJaJ€Th  HABBIKAMM  TIO3HABATEJIbHOM  peduIeKCMM  Kak  OCO3HAHMUS
COBEpLIAEMBIX JCHCTBUM M MBICIUTEIBHBIX IPOLIECCOB, HMX pE3YJIbTAaTOB U
OCHOBaHMi, UCIOJIB30BaTh MPUEMBI PEQIEKCUU JIs OLEHKH CUTYyallMd, BbIOOpa
BEPHOI'O PELLICHHUS;

YMETh OILICHMBATh PUCKHM WU CBOEBPEMEHHO IPUHUMATh PELICHUS MO HX
CHUKEHMIO;



IPUHAMATh MOTHBBI M apryMEHTBl JPYTHX IIPU aHAJIU3€ pe3yJIbTaTOB
NEATEIbHOCTH;

3) npuHATHE ce0s U APYTUX:

IPUHUMATH ce0sl, MOHUMAsi CBOM HEIOCTATKH U JJOCTOMHCTBA;

IIPUHAMATh MOTHBBI W apryMEHTBl JPYTHX IIPU aHaIu3€ pe3yJIbTaToB
NEATEIbHOCTH;

IpU3HaBaTh CBOE MPABO U MPABO JPYTUX HA OIIMOKHU;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3UIMH JIPYTOro YeJIOBEeKa.

HPEAMETHBIE PE3YJIBTATBI

[IpeameTHbie pe3ynbTaTbl OCBOCHHUSI COJEpKAHHUS Y4yeOHOro mpeaMera
«buonorusi» Ha yrayONE€HHOM YpPOBHE OpPHEHTHUPOBAaHbI Ha oOecredyeHue
npoduibHOro  oOydeHust  oOywarommxcss  Ouosmorun. OHM — BKIIOYAIOT:
cnenuduueckue a1 OMOJIOrMKY HayYHbIe 3HAHUS, YMEHUS U CIIOCOObI AEUCTBUH O
OCBOCHHIO, MHTEPIIPETAIIUN U MPEoOpa30BaHUIO 3HAHUM, BUIBI JIEATEILHOCTH I10
MOJIYYEHUIO HOBBIX 3HAHUU U UX NMPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX, a TAKKE B
peanbHbIX KU3HEHHBIX cUTyanusx. [IpeameTHbie pe3ynabTaThl MPEACTABICHBI 1O
roJlamMm U3y4YeHHUs.

[IpeameTHbIe pe3ynbTaThl OCBOCHUS y4deOHOro mpeamera «buonorus» B 10
Kjlacce OJKHBI OTPaXXkaTh:

c(hOpMUPOBAHHOCTh 3HAHMM O MECT€ M pPOJM OHOJOTMM B CHCTEME
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHUU €CTECTBEHHO-HAYYHOW KapTHHBI MHpA, B
NMO3HAHUM  3aKOHOB TPUPOJABI M  PEHICHUHW TPOOJEM  PAIMOHAIBLHOTO
IPUPOJIONIOIB30BaHUs, O BKJIaJ€ POCCUMCKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OHoJIOrnH;

BJIQJICHUE CHCTEMOM OWOJIOTMYECKMX 3HAHUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIATAOIINAE OWOJIOTHYECKUE TEPMHUHBI W TOHATUS (KU3Hb, KIIETKA,
OpraHu3M, MeTabO0Ju3M, TOMEOCTa3, CaMOPEryJsilus, CAaMOBOCIPOHU3BEIIECHUE,
HACJIEICTBEHHOCTh, M3MEHYMBOCTh, POCT M Pa3BUTHE), OUOJIOTHYECKUE TEOPUHU
(xnerounas teopusa T. IIBanna, M. lllneiinena, P. BupxoBa, XxpoMmocoMHasi TeOpus
HacnenctBeHHocTd T. Moprana), yuenuss (H. U. BaBumoBa — o meHTpax
MHOTrooOpa3usi ¥  TMPOUCXOXKJICHHUS  KYJIbTYpPHBIX  pPAaCTeHHWH),  3aKOHBI
(enHOOOpa3usi TOTOMKOB IEPBOrO IMOKOJICHHS, PACIICIUICHHS, YUCTOTHI TaMer,
HE3aBUCHUMOro HacieaoBanus [. MeHaens, TOMOJOTHYECKUX PAJIOB B
HACJIEICTBEHHON U3MEHYMBOCTHU H. . Basunoga), IIPUHLATIBI
(KOMIIJIEMEHTapHOCTH );

BJIaJICHUE OCHOBHBIMH METOJIaMH HAy4YHOr'O TIO3HAHMS, HUCIIOIb3YEMbIX B
OMOJIOTUYECKNX MCCIIEIOBAHUAX JKUBBIX OOBEKTOB (ONMUCaHUE, W3MEpPEHUE,
HaOJII0/IeHNE, SKCIIEPUMEHT);



YMEHHE BBIACIATh CYIIECTBEHHbIC MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
AYKapuoT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHu3MOB, B TOM YHCIIE
OaxTepuit, TpuOOB, pacTeHUH, )KUBOTHBIX U Y€JIOBEKa, CTPOCHHUS OPTaHOB U CUCTEM
OpraHOB PpACTEHUM, KUBOTHBIX, YEJIOBEKa, IMPOIECCOB KU3HEACSITEIbHOCTH,
IPOTEKAIOIIUX B OPraHU3Max pacTeHUM, KUBOTHBIX U YEJIOBEKa, OMOIOTMYECKHX
IpoLIecCOB: 0OMEHa BeUIECTB (MeTa00IM3M), NPEBPALLEHUsT SHEPTUU, OpOKEHUS,
aBTOTPO(HOIrO U TeTepoTpOHOTO TUIIOB NMUTAHUS, (POTOCHHTE3a U XEMOCHHTE3a,
MHUTO3a, M€W03a, raMeTorenesa, SMOpHUOreHesa, nocTaMOPHOHAIBHOIO Pa3BUTHA,
pPa3MHOXXEHHUS,  HMHIMBUIYaJlbHOTO  Pa3BUTUS ~ OpraHu3ma  (OHTOreHe3a),
B3aMMOJICHCTBHS T€HOB, TETEPO3UCA, NCKYCCTBEHHOTO 0TOODA;

YMEHUE YCTaHABJIMBATh B3aUMOCBSI3M MEXIY OpraHOMJaMH KIETKH U HX
(YHKIUSAMH, CTPOEHUEM KJIETOK pAa3HbIX TKaHe W UX (QYHKUUAMH, MEXITY
OpraHaMM ¥ CHCTEeMaMH OpPTaHOB y pACTEHH, >XUBOTHBIX M YeJOBEKa M HX
(GYHKIUSAMH, MEXAYy CHCTEMaMH OPraHoB U HMX (QYHKIHUSMH, MEXIY S3TanaMu
oOMeHa BEUIECTB, ATallaMi KJIETOYHOIO IIUKJIA U KU3HEHHBIX LIUKJIOB OPTaHU3MOB,
sTanaMu AMOPUOHAIBHOTO Pa3BUTHS, TEHOTUNIOM M (PeHOTUNOM, (HEHOTUIIOM U
dbakTopamMu cpebl OOUTaHUS,

YMEHHE BBISBIATH OTIMYUTENbHBIC TIPU3HAKU JKUBBIX CHCTEM, B TOM YHUCIE
pacTeHuM, )KUBOTHBIX U YEJIOBEKA;

YMEHHME HCIOJIb30BaTh COOTBETCTBYIOIIME AapryMEHThI, OHOJIOTHYECKYIO
TEPMHUHOJIOTHIO U CHMBOJUKY JIJIsl JOKAa3aTEIbCTBA POACTBA OPTaHM3MOB Pa3HbIX
CUCTEeMAaTHUECKUX TPYIIIL;

yMEHHE peniatb OMOJIOrMYECKUE 3aJa4, BbISBISATh NPUUUHHO-CIIEICTBEHHBIE
CBSI3U MEXKIY MCCIIEeTyeMbIMU OMOJIOIMUYECKUMHU MTPOLIECCAMU U SIBICHUSAMU, JeNIaTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH IMOJIYYSHHBIX PE3yJIbTaTOB;

YMEHUE BBINOJIHATh JIA0OPATOPHbIE M TpakTUYeCKue padoThl, COOIHOAATh
IpaBuJIa MpU padboTe ¢ yu4eOHBIM U JJa0OpaTOPHBIM 000PYI0BAaHHUEM;

YMEHHE BBIIBUTaTh TUIIOTE3bl, MPOBEPATH HX OSKCIEPUMEHTAIbHBIMU
cpeactBamu, (GOpMyIHpys Ielb HCCIeNOBAaHUS, aHAIM3UPOBATh MOTYyYEHHBIC
pe3yibTaThl U J€NaTh BHIBOJIbI;

yMEHUE Yy4YacTBOBAaTh B y4e€OHO-UCCIIEIOBATEILCKONW paboTe Mo OHOJIOTHH,
AKOJIOTMM U MEIUIMHE, MPOBOAMMON Ha 0a3ze IIKOJbHBIX HAYYHBIX OOIIECTB, U
nyOJIMYHO  TPEACTABISATh  MOJIYYCHHBIE  pe3yNbTaThl HA  YYCHHUECKHUX
KOH(EPEHITUSIX;

YMEHHE OLICHUBATh AITHUUYECKHUE AacCleKThl COBPEMEHHBIX HCCJIEOBaHUI B
obnmactu  OMOJIOTMM W MEAMLUMHBI  (KJIOHMPOBAaHHWE,  HMCKYCCTBEHHOE
OILJIOIOTBOPEHUE, HAIMPABICHHOE HM3MEHEHHE T€HOMa M CO3JaHHE TPaHCTEHHBIX
OpraHU3MOB);



yMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBIOOp Oyaymied mpogecCuoHATLHON
NEATEeIbHOCTH B 00JIACTH OMOJIOTMH, MEIUIIUHBI, OMOTEXHOJIOTUH, BETEpUHAPUH,
CEJILCKOTO XO35MCTBA, MUILEBON MPOMBIIUICHHOCTH, YIIYOJIsTh MO3HABATEIbHBIN
WHTEpEC, HAINIPABJIECHHBIM HA OCO3HAHHBIA BBHIOOP COOTBETCTBYIOLIEH Mpodeccuu u
IPOJIOJDKEHNE  OMOJOTUYECKOro  o0pa3oBaHMsI B OpraHU3alMsIX CPEIHETro
po¢heCCUOHAIBHOTO U BBICIIEr0 00pa30BaHUs.

[IpenMeTHbIe pe3ysbTaThl OCBOEHHUs ydeOHOro mpeameta «buosorus» B 11
KJacce NOJIKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTh 3HAHMK O MECT€ M pOJIM OHOJOTHMHM B CHCTEME
€CTECTBEHHBIX HayK, B (OPMHUPOBAHUM COBPEMEHHOW €CTECTBEHHO-HAYyUYHOU
KapTUHBI MHpA, B IO3HAHUU 3aKOHOB NPHUPOABI M PEHICHHH HSKOJIOTHYECKUX
npoOjeM 4YeloBeuecTBa, a TakKe B PEHICHMH BOIPOCOB PAIMOHAIBLHOTO
IPUPOIONIOIB30BaHUS, U B (DOPMHUPOBAHUH IIEHHOCTHOTO OTHOIICHUS K MPUPO/IE,
0OIIECTBY, YENOBEKY, O BKJIaJI€ POCCHUICKUX U 3apyO€KHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OMOJIOTHUY;

yMEHHUE BIAJIETh CHUCTEMOW OHOJOTUYECKHX 3HAHUW, KOTOpas BKIIOYAECT
OMpE/ACIICHUS] U TIOHMMAHHE CYIIHOCTA OCHOBOIIOJATarouMX OMOJOrHYECKUX
TEPMUHOB M TOHATHM (BHI, 3KOcucTeMa, Ouocdepa), OHOIOTrHYECKHUE TEOPUU
(aBomrounonHas teopust Y. J[apBuHa, CHHTETUYECKAs TEOPHS IBOJIIOLMH), YUCHUS
(A. H. CeBepuioBa — 0 nyTsX U HampaBieHusx 3Bontounn, B.M. BepHaackoro — o
ouocdepe), 3akonbl (reHeruyeckoro paBHoBecus Jxk. Xapau u B. BaiinOepra,
3apoasimieBoro cxoactsa K. M. bopa), npaBuna (munumyma FO. JluGuxa,
AKOJOTHYECKON THUpPaMHAbl JHEPruu), rumnoresbl (rumore3a «mupa PHK» V.
['unGepra);

yMEHUE  BJQJ€Th  OCHOBHBIMH  METOJaMU  HAYYHOTO  TO3HAHUS,
UCIIOJIB3YEMbIMH B OMOJIOTHYECKUX UCCIIEI0OBAHUSAX KUBBIX 00OBEKTOB U SKOCUCTEM
(omucaHue, U3MepeHue, HaOIIOJICHHUE, DKCIIEPUMEHT), CIOCO0aMU BBISIBICHUS U
OIICHKU aHTPOIIOTC€HHBIX N3MEHEHHI B IIPUPOIC;

YMEHHUE BBIJICTSATh CYIICCTBEHHBbIC TMPU3HAKU: BHJOB, OHOTEOLIEHO30B,
KOCUCTEM M OHocdepbl, CTAOMIM3UPYIOMIETO, ABUXKYILIETO W pPa3pbIBAIOLIETO
€CTECTBEHHOT'O or0opa, AIJIONATPUYECKOTO u CUMIIATPUYECKOTO
BUI000pa30BaHuUsI, BIUSHUS JABIKYITUX CHJI SBOJIONWU HA TeHO(MOH T TOMYJISIINH,
MPUCIIOCOOJICHHOCTH OPTraHU3MOB K cpejie OOMTaHusl, YepeIOBaHUsl HANpaBICHUN
ABOJIIOIMHU, KPYTOBOPOTA BELIECTB U MOTOKA SHEPTUU B SKOCUCTEMAX;

yMEHUE YCTaHABJIMBATh B3aUMOCBSA3M MEXAY MPOIECCaMU IBOJIOIHUH,
JBIDKYIIMMH CHJIAMU aHTPOIOTE€HE3a, KOMIIOHEHTaMHU Pa3IUYHbIX 3KOCUCTEM U
MPUCIIOCOOJICHUSIMUA K HUM OPTraHU3MOB;

YyMEHUE  BBISBJIATH  OTJIMUMTEIbHBIE  MPU3HAKM  JKUBBIX  CHUCTEM,
IPUCIIOCOOJICHHOCTh BHJIOB K cpefe OOWTaHWs, aOHOTHYECKHUX M OMOTHYCCKUX



KOMITOHEHTOB  9KOCHCTEM, B3aWMOCBSI3€id  OpPraHM3MOB B  COOOIIECTBAX,
AHTPOIOT€HHBIX U3MEHEHHUI B 3KOCUCTEMAaX CBOECU MECTHOCTH;

YMEHUE WCIOJIb30BaTh COOTBETCTBYIONINE aPTyYMEHTHI, OHOJIOTHYECKYIO
TEPMHUHOJIOTHIO M CMMBOJIUKY JIJIsl JI0KAa3aTeIbCTBA POJACTBA OPraHU3MOB Pa3HBIX
CUCTEMATHUYECKUX TPYIII, B3aMMOCBS3U OPTaHU3MOB U CPeJlbl OOUTaHMUS, €AMHCTBA
YeJIOBEUECKNX pac, HEOOXOJWMOCTH COXPAaHEHHS MHOT000pa3usi BHUIOB U
AKOCHCTEM KaK yCIIOBHS COCYIIIECTBOBAHMS MPUPOJIBI M UESTIOBEUYCCTBRA;

yMEHUE peniarb OMOJOTHYECKUE 3a/1a4H, BBISABIATh TPUUMHHO-CIIEICTBEHHBIC
CBSI3U MEXIY UCCIIEAYEMbIMU OMOJIOTUUECKUMHU TMPOIECCAMU U SBICHUSMH, J1€TIaTh
BBIBOJIBI M TTPOTHO3BI HA OCHOBAHUY TIOJYYCHHBIX PE3YyJIbTATOB;

yYMEHUE BBINOJIHATH JIA0OpAaTOpPHbIE M MpakTUYecKue padoThl, COOIIOAATh
npaBuiia mpu pabote ¢ yueOHbIM U 1a00paTOPHBIM 000PYT0BAHHUEM;

yMEHUE BBIJIBUTATh THUIIOTE3bI, TMPOBEPITh WX OKCICPUMEHTAIHLHBIMU
cpenctBamu, (HOPMYIUPYS IIeNb HCCIECIOBAHUS, AHAIM3UPOBATH MOTYYCHHBIC
pe3yibTaThl U J€NaTh BHIBOIbI;

yMEHHE Yy4acTBOBAaTh B y4e€OHO-UCCIIEIOBATEILCKOW paboTe Mo OHOJIOTHH,
9KOJIOTUM W MEIUIIMHE, MPOBOAMMON Ha 0a3e IIKOJBHBIX HAYYHBIX OOIIECTB, U
nyOJUYHO  TIPENCTaBIATH  IMOJYYCHHBIC  pe3yJbTaThl Ha  YUYCHUYCCKUX
KOH(EPEHITUIX;

yMEHUE OIEHUBATh TUMOTE3bI M TEOPUH O TIPOUCXOXKIICHUHU KU3HU, YEJIOBEKa
U YEIIOBEYECKUX pac, O MPUUYMHAX, MOCICACTBUSIX U CIOCO0aX MPEeAoTBpaICHUS
r100ajbHBIX U3MEHEHUN B Ouocdepe;

yMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBIOOp Oyaylied MpodecCHoHaTbHON
JeSATENLHOCTH B 00JIACTH OMOJIOTHUH, SKOJIOTHUH, TTPUPOIOTIOIB30BAHMS, MEIUIIUHBI,
OMOTEXHOJIOTHH, TICUXOJIOTHH, BETCPUHAPUH, CEIIbCKOTO XO3SMCTBA, IHINEBON
IIPOMBIIIUICHHOCTH, YIJIYOJIATh TI03HABATENbHBIH WHTEpPEC, HaIlpaBJICHHBIA Ha
OCO3HAHHBIM  BBIOOP  COOTBETCTBYIOIIEH  Mpodeccuu U MNPOAOTIKEHUE
OMOJIOTUYECKOTO 00pa30BaHUSI B OPTaHM3AIUAX CPEAHETO MPOPECCHOHAIBHOTO U
BBICIIET0 00pa30BaHUsI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Kosn4yecTBo 4acos JJIeKTPOHHbIE
HaumeHoBaHue pa3ieiioB M TeM (uudpossbie)
Ne i/ Kontpoabnsie | IIpakTnueckue
NPOrpaMmblI Bcero o0pa3oBaTe/IbHbIE
padoTbI padoTsbl
pecypchl
1 buosnorus kak Hayka 1
bu6nmmoreka [IOK
2 JKuBbIe cuCTeMBI U X U3yUYCHUE 2 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
3 buonorus knetku 2 0.5
4 XuMUYecKass OpraHu3aius KIeTKH 10 1
bu6mmorexa [IOK
5 Crtpoenue u GyHKIMHA KICTKH 8 2 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
OOMeH BellecTB U MpeBpallleHrne YHEPruu B bubamorexa LIOK
6 o H PeEpait P 9 1 https://m.edsoo.ru/863e6122
https://m.edso00.ru/863e632a
. Hacnencrennas uapopmanus u 9 0.5
peanuzanys e€ B KJIETKe '
8 JKU3HEHHBIN UK KIETKU 6 1
9 Crpoenue U pyHKIUN OPraHU3MOB 17 1.5
10 Pa3smHOXkeHME U pa3BUTHE OPTAHU3MOB 8 1.5
['eHeTrka — HayKa O HacJIEJICTBEHHOCTH U bubamorexa LIOK
11 4 A 2 0.5 https://m.edsoo.ru/863e6122

HN3MCHYHUBOCTHU OPraHU3MOB

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



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

12 3aKOHOMEPHOCTH HACIIEACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHYUBOCTH 6 1
14 I'eneTurka yenoBeka 0.5
15 Cenexuysi OpraHu3MoB 4 1
16 buoTrexHoMOTHsS M CHHTETHYECKAs 4
Oouosorus

17 PeszepBHoe Bpemst 1

OBUIEE KOJIMYECTBO YACOB I10 102 13

[TPOTPAMME




11 KJIACC

KosmnuecTBo yacos JJIeKTPOHHBIE
Ne i/ f;:g;:l:ao;::me PASIEIOB HTEM Beero Kontpoabubie | IlpakTHueckue f)lgp;(zl:::::::eelbnme
padoThI padoThI pecypesI
| 3apox/IeHue U Pa3BUTHE IBOTIOIIMOHHBIX 4
NpeCTaBICHUN B ONOIOTUH
2 MuxkposBonronus U €€ pe3yabTaThl 14 2
MaxkposBonronus U €€ pe3ysbTaThl 6
[TpoucxoxneHue u pa3BUTHE KU3HU Ha bubamorexa LIOK
4 Jerine 15 1.5 https://m.edsoo.m/86366122
https://m.edsoo.ru/863e632a
5 [IpoucxoxneHne yea0BeKa — aHTPOIIOTeHE3 10 1
DKoJ0rus — HayKa O B3aUMOOTHOILIEHUSX bubnuorexa LIOK
6 OpPraHU3MOB M HaJJOPraHU3MEHHBIX CHCTEM 3 0.5 https://m.edso00.ru/863e¢6122
C OKpy>Karolen cpeaoi https://m.edsoo.ru/863e632a
bu6mmoreka [IOK
7 Opranu3Mel U cpesia 0OUTaHUS 9 1.5 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
8 DKoJ0rus BUAOB U NOIYJISILUNA 9 0.5
9 DKOJIOTHS COOOIIECTB. DKOJIOTUUECKHAE 12 0.5
CUCTEMBI
10 buocdepa — rmobanbHas sxocucTema 6
but6mmoreka [IOK
11 YenoBeK U OKpYKAIONIAsS CPENa 6 https://m.edsoo.ru/863e6122

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



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

12

PesepBHoe Bpems

OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME

102

7.5







HNOYPOYHOE IIVTIAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

Koan4yecTBO 4acoB

Bcero

KonTtpoJsbHsbie
padoTsI

IIpakTH4eckne
padoTsI

DJIEeKTPOHHBIE
uugposbie
o0pa3oBaTesibHbIE

pecypchbl

buosnorus kak KOMIIEKCHAS HayKa U KaK
4aCTb COBPEMCHHOI'O 06H_[eCTBa

JKuBEIE cUCTEMEI U HX CBOMCTBA

YPOBHCBaH OpraHu3anus KUBbIX CUCTCM

I/ICTOpI/IH OTKPBITHA 1 U3YUYCHUA KIICTKH.
Knerounas TCOPUA

MeTo1bl MOJIEKYJISIPHOM U KIIETOYHOH
ouonorun. [Ipaktuueckas pabora «M3yuenue
METOJI0B KJIETOYHON OMOIOruH
(xpomarorpadusi, aekTpodopes,
muddepeHanbHoe HeHTpU(yTrupoBaHue,
[TLIP)»

0.5

XUMHAYECKUH COCTAB KIIETKHU

MuHepabHbIE BeIIECTBA KIETKH, UX
OunoJsornueckasi pojb

OpraHn4eckre BEIecTBa KICTKH — OEJIKH.
JlabopaTtopnas pabota «OOHapyKeHHE
OCJIKOB C TIOMOIIIbIO KAa4eCTBEHHBIX PEAKITHIDY

0.5

CaoiicTBa, kiaccuduxanys 1 GyHKIUN
OeNKoB




OpFaHI/I‘ICCKI/Ie BEIICCTBA KJIICTKHU —

10
YTIEBOBI

11 Oprannyeckue BelecTBa KISTKU — JIMIUIbI
Hyxneunossie kucnotsl. JJHK n PHK.

12 JlaGopartopnas padota «MccnenoBanue 0.5
HYKJIEMHOBBIX KUCJIOT, BBIJICJICHHBIX U3
KJIETOK Pa3JIMYHbIX OPraHU3MOB

13 Crpoenue u pyukuuu ATO. [Ipyrue
Hykineosunrpudocdarsr (HTD)

14 CexBennpoBanue [IHK. Metoasl reHOMUKH,

TPAHCKPUIITOMUKH, IPOTEOMUKHU

15 MeToabl cTpyKTypHOI OHOJIOTUU

16 Tunel knetok. [IpokapuoTnyeckas KiieTka
CtpoeHue 3yKapruOTHIECKON KIIETKH.

17 ITpakTnueckas padbora «3yueHue cBONUCTB 0.5
KJIETOYHOM MeMOpaHbI»

18 IToBepXHOCTHBIN anmnapar KJIeTKH
OnHomMeMOpaHHbIE OPraHOUIBI KIETKH.

19 [TpakTuueckas padora «M3yueHue qBUKEHUS 0.5
LIUTOIUIA3MBbI B PACTUTEIBHBIX KIETKaX»

[ToyaBTOHOMHBIE OpTaHOM bl KJIETKH:

20 MHUTOXOHIPHH, TU1acTH L. JlabopaTtopHas 0.5
paborta «MccnenoBanue mia3mMonusa u '
JIEIUIa3MOJIN3a B PACTUTENBHBIX KIETKAX)

21 HememOpaHHBIE OpraHOUIBI KIETKH

22 Crpoenue 1 QyHKIMHU sapa

23 CpaBHuTeNbHas XapaKTEPUCTHKA KIETOK 0.5




sykapHot. JlabopaTopHas padora «3yueHue
CTPOEHHUS KJIETOK Pa3IUYHbIX OPraHU3MOBY

24

ACCUMMIISITIS U TUCCUMILISIITUSL — JIBE
CTOpOHBI MeTaboau3Ma. Turbl oOMeHa
BemiecTB. JlabopaTopHas padora «M3yuenue
KaTaJTUTHYECKON aKTUBHOCTU ()EPMEHTOB (Ha
pUMepe aMUIIa3bl WIK KaTajaasbl)»

25

DepMEHTAaTUBHBIN XapaKTep peakLuu
KJIETOYHOr0 MeTabonusma. JlabopaTopHas
pabota «3y4yeHue pepMEeHTaTUBHOI'O
pacIuenIeHus NepoKCuaa BOAOpoaa B
PACTUTEIBHBIX U )KUBOTHBIX KIETKAX»

0.5

26

benku-akTuBaTOPHI M OCIKU-UHTHOUTOPHI

27

ABTOTpOGHBINH TUII OOMEHA BEIIECTB

28

dorocunres

29

XemocuHre3. JlaboparopHas padbota
«CpaBHEeHHE TIPOIIECCOB (POTOCHHTE3A U
XEMOCHHTE3a»

0.5

30

AHaspobOHbIe OpraHu3mMbl. Buasl OpoxeHusl.
JlabopaTopnas pabora «CpaBHeHHE
IPOIIECCOB OPOXKEHUS U IBIXAHUS

31

AdpoOHBIE OPraHU3MBL. JTaIlbI
HHEPreTHUECKOro oOMeHa

32

SHCPFHH MeM6paHHOFO T'paguCHTa IIPOTOHOB.

Cunre3 AT®: pabora nporonHoit ATD-
CHHTa3bI

33

PeaKHI/II/I MaTpU4YHOI'O CMHTE3a




34

Tpanckpunuus — matpuunblii cuate3 PHK

35 TpanciAnus u e€ sransl

16 Koauposanue amunokucnor. Pons pubocom
B OMocHHTe3e OernKa

37 Opranu3zanys reHoMa y mpoKapuoT u
SYKapuoT

13 MonekynsipHble MEXaHU3MBbI SKCIIPECCUN
T€HOB y 9YKapHOT
Bupycbl — HekeTouHble (OPMBI KU3HU U

39 obsuratHele mapa3uThel. [IpakTuyeckas 0.5
pabota «Co31anre MOJIEIN BUPYCa»

40 BupycHble 3a001€eBaHus YEIOBEKa,
KUBOTHBIX, PACTCHUI

41 HanotexHOJIOTHY B OMOJIOTHH U MEIUIIIHE

42 Ku3HeHHbI MUK KIETKA

43 Martpuunsiii cuntes JJHK
Xpomocomel. JTabopartopHas paboTa

44 «3yueHne XxpoMOCOM Ha TOTOBBIX 0.5
MHUKpOIpenapaTax»

45 JleneHne KIIeTKH — MHUTO3
Tunel kneTok. KapuokuHes 1 IUTOKUHES.

46 Jlaboparopnas pabota «Habmonenne murosa 0.5
B KJIETKaX KOHYMKA KOpEIIKa JyKa (Ha '
TOTOBBIX MUKpPOIpEnapaTax)»

47 Perynsiius »KM3HEHHOTO LIUKIIA KIETOK

48 OpranusM Kak eIMHOE LIETI0e

49 Tkanu pacrenuii. JlJabopatopHas pabora 0.5




«/3yueHne TKaHeN pacTEHUID)

TxaHM )KUBOTHBIX M YEJIOBEKA.

50 JlabopaTtopHnast pabora «3yueHnne TkaHeu 1 0.5
KHUBOTHBIX)»
Opransl. Cuctemsl opraHoB. JlabopatopHas

51 pabora «/3yueHune opraHoB LIBETKOBOT'O 1 0.5
pacTeHus»

52 Ornopa Tena opraHu3MoB 1

53 JIBrm>KeHHE OpraHu3MOB 1

54 [Iuranue opraHn3mMoB 1

55 [TuTanue Mo3BOHOYHBIX KUBOTHBIX. 1
[TumeBapuTenbHas cucTeMa 4eJoBeKa

56 JIpIxaHne oprann3MoB 1

57 JIpixaHune MO3BOHOYHBIX )KMBOTHBIX U 1
YeJioBeKa

58 TpaHcoOpT BEIIECTB y OPraHU3MOB 1

59 KpoBeHocHas cuctema mo3BOHOUHBIX 1
KUBOTHBIX U Y€JIOBEKa

60 Brinenenue y opranusmon 1

61 3amuTa y OpraHiu3MOB 1

62 NmMmmyHHasg cucteMa yenoBeka 1

63 Pa3apasxuMoCTh U perymisnus y OpraHu3MoB 1

64 ['ymopanbHas peryssiius ¥ SHA0OKpUHHAS 1
CHCTEMa JKUBOTHBIX U YeJIOBEKa

65 ®opMbI pa3MHOXKEHUSI OPTaHU3MOB 1

66 [TonoBoe pa3zMHOXKEHHE 1




67

Meiio3

68

["amerorenes. O6pa3oBaHue U pa3BUTHE
HOJIOBBIX Ki1eToK. JlabopaTopHast pabora
«W3ydeHune cTpoeHus MOJIOBBIX KIETOK Ha
TOTOBBIX MUKpOIIpernapaTax»

0.5

69

NHauBHuyansHOE pa3BUTUE OPraHU3MOB —
OHTOI'€HE3

70

3akJajKka OpraHoB U TKaHEH u3
3apOJAbIIICBBIX JIUCTKOB

71

Poct u pa3BuTue xxuBOTHBIX. JlJabopaTopHas
pabota «BrlsiBIeHUE TPU3HAKOB CXOCTBA
3apOAbIIIEH TO3BOHOYHBIX )KUBOTHBIX)

0.5

72

Pa3MHOX€EHME U pa3BUTUE PACTEHUI.
JlaGopaTopHas pabora «CTpoeHHe OpraHoB
Pa3MHOXKEHHUS BBICIIUX PaCTEHUI»

0.5

73

HcTopust CTaHOBIEHUS U Pa3BUTHS FCHETUKH
KaK HayKu

74

OCHOBHbBIC TIOHSTHSI U CHMBOJIbI TCHETHKH.
Jlaboparopnas padota «JIpo3zoduna kak
OGBGKT T€HCTUYCCKUX I/ICCJIGI[OBaHI/II\/'I»

0.5

75

3aKOHOMEPHOCTH HACJIEA0BAHUS TPU3HAKOB.
MoHorubpuiHoe CKperBaHue.
[TpakTuueckas padora "U3yuenue
PEe3yJIbTATOB MOHOTMOPHUIHOTIO CKPEIIMBAHUS
y apo3oduser"

0.5

76

[{uTonornyeckre OCHOBBI MOHOTHOPHTHOTO
CKpELIMBAHUS

77

AHanusupytolee ckpemrpanue. HenmomaHoe




AOMHUHHPOBAHUC

Jurubpunnoe ckpemuanue. [Ipaktuueckas

78 pabota «M3yueHue pe3ynbpbTaToB 1 0.5
JTUTUOPHUTHOTO CKPEIMBAHMS Y APO30(HITBI

79 [{uTonornvyeckre OCHOBBI TUTHOPHUTHOTO 1
CKpCIIMBAHUS

80 CuemieHHOe HAcJeI0BaHUE TIPU3HAKOB 1

81 XpOMOCOMHas TEOPHST HACTEICTBEHHOCTH 1

82 I'enetuka moia 1

83 I'eHoTHn Kak 11eJ10CTHAsA CUCTEMA 1

%4 ['eneTnueckuii KOHTPOIIb Pa3BUTHS 1
pacTeHUM, )KUBOTHBIX M YEJIOBEKA

25 N3MeHunBOCTh ITpU3HAKOB. Buibl 1
W3MEHYUBOCTHU

86 MoaudukanroHHass K3MEHUYNBOCTh 1
BapuanmoHHsIii psig v BapuanmoHHas
kpuBasi. JJaboparopHas pabora

27 «HMccnenoBanne 3akOHOMEPHOCTEN 1 0.5
MOTU(PHUKATTIOHHOW U3MEHUNBOCTH. '
[TocTpoeHue BapuallMOHHOTO psifa U
BapHAIMOHHON KPUBOII»

28 ['eHOTHIIIYECKAST N3MEHYHUBOCTD. |
KoMOnHaTHBHAs N3MEHYNBOCTE
MyTarmonHas ”3MEHUYUBOCTD. [IpakTrueckas

89 pabora «MyTtamuu y apo3oduisl (Ha 1 0.5
rOTOBBIX MUKpOIIpEnapaTax)»

90 3aKOHOMEPHOCTH MYTAIlMOHHOTO TIpoIIecca. 1




ONHUTeHETHKA U SIIMTCHOMHUKA

I'eneTuka yenoBexa. HpaKTI/I‘{CCKaH pa60Ta

91 0.5
«CocTraBieHue 1 aHajIu3 poJ0CIOBHOI

92 MeTtoabl MEAULIMHCKOW T'€HETUKH
3HaueHue MEIUIIMHCKON TeHETUKU B

93 MPEIOTBPALCHUH U JICUSHUU T€HETUIECKHIX
3a00sieBaHUI YeoBeKa
OCHOBHBIE TIOHSTHUS CEIEKIUH.

94 Jlabopartopnast pabota «3yuenue copToB 0.5
KyJIBTYPHBIX PACTCHHUU U TIOPO] JOMAITHIX '
JKUBOTHBIX)»

MeTobl ceIeKIIMOHHON paboTHI.

95 JlaGopaTopHas padora «/3yueHue MeTo10B 0.5
CEJICKIIUHN PACTCHHIDY
JlocTryKeHHs ceneKuMn pacTeHU U

96 XKUBOTHBIX. [IpakTryeckas padbora
«IIpuBuBKa pacTeHUI»

97 CoxpaHeHue, U3y4eHHe U UCTIOJIb30BaHUE
TFE€HETUYECKUX PECYPCOB
buotexHosorus Kak Hayka u OTpacib

98 npousBojcTBa. [IpakTuyeckas padota 0.5
«M3yueHne 00beKTOB OMOTEXHOIOTUI

99 OCHOBHBIE HAMPABJICHHSI CHHTETUIECKOU
Ouosiorun

100 XpOMOCOMHasl ¥ T€HHAs1 HHKEHEPUs

101 MeaunuHcke OMOTEXHOIOTUH

102 PezepaHslii ypok. [ToBTOpeHue, 0600meHue,




cucTeMaTHu3alus 3HaHuM

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13.5




11 KJIACC

KosmnuecTBo yacos JIEKTPOHHBIE
Ne uudposbie
Tema ypoka Kontpoabnbie | IlpakTuueckue
n/n Bcero o0pa3oBaTesibHbIE
padoTbI padoThI
pecypcsbl
1 OpomtononHas teopus Y. Jlapsuna 1
) JIBroKyIHE CHIIBI DBOJIIOLIMMU BUIOB 110 Y. 1
[apBuny
3 Boprba 3a cymecTBoBaHNE, €CTECTBEHHBIN 1 |
HCKYCCTBEHHBIN 0TOOD
4 DOopMHUPOBAaHUE CUHTETUYECKON TEOpUHN |
HBOJIIOLIUU
5 DTarbl SBONIOIMOHHOTO MpoIlecca: |
MHUKPO3BOJIIOIHUS U MaKPOIBOJIIOLIHS
6 [Momynsiius — sneMeHTapHas eIMHUIIA 1
3BOJIIOLIMU
3aKOH reHeTUYeCKOro paBHoBecus JIx.
7 Xapmau, B. BaiinOepra. JlabopaTopHas | 0.5
pabora «BbisiBIeHNE U3MEHYUBOCTH Y '
ocobell 0THOrO BUIa»
8 DneMeHTapHbIe (PaKTOPHI IBOTIOIHUN 1
9 Dddext ocHoBaTenss. IPPexT OyTHIIOTHOTO |
TOPJIBIIIIKA
10 Murpauyu. M30n0muu nomyJisiuin: 1
reorpaduueckas, OuogoruuecKas
11 EctecTBenHbIil 0TOOp — HaIpaBISIOIINNA 1




(akTop 3BOJIIOLUU

12

[Tonosoii oT60p

13

[IprucnocoOaeHHOCTh OPraHU3MOB Kak
pe3yapTaT MUKpO3BOIIOIMU. JlabopaTopHas
pabota «M3yuenue apomopd030B u
MI0aANTAlMI Y PACTEHUN U )KUBOTHBIX)

0.5

14

[Ipumeps! npucnocobeHnit y OpraHu3MOB:
Mopdooruueckue, pusnonornieckue,
OMOXUMUYECKUE, TOBEICHUYECKHE.
JIaGopatophas pabota «IIpucnocobnenus
OpPraHU3MOB U UX OTHOCUTEIIbHAS
11e7IECO00PA3HOCTHY

0.5

15

Bun, ero kpurepun u CTpyKTypa.
JlabopaTtopHas pabora «CpaBHEHHE BHIOB
0 MOP(OTOTUIECKOMY KPUTECPHUIO»

0.5

16

CrpykTrypa B

17

BunooOpa3oBanne Kak pe3yibTar
MHUKPOIBOJIOIHH

18

CBs3b MHKPO3BOJIIOLIWH U SITUACMHUOJIOT U

19

Makpossontonus. [laneontonornueckue
METOObI I/I3y‘-IeHI/I$I 3BOJIFOIINHU

20

buoreorpaduueckue MeTOIbI U3yUECHHUS
3BOJIIOLUA

21

OMOPHOTIOTHYECKUE U CPABHUTEIILHO-
MOP(OJIOTHYECKHE METO bl U3YUYEHUS
3BOJIIOLUN

22

MOHGK}/HHPHO-FCHCTH‘ICCKI/IG,




OMOXHMMHUYECKHE U MAaTEMAaTHUECKHE MCTOABI
HU3YYCHHUS 3BOJIIOIUN

23 OO61Ke 3aKOHOMEPHOCTH IBOJIOIHH
24 AnanTuBHas paguanus. HepaBHOMEepHOCTH
TEMITOB 3BOJIIOIUI
)5 HayuHble runoressl IpOUCX0XKICHUS YKU3HH
Ha 3emie
26 JloHay4HbIe IPEACTABICHUS O 3aPOKICHUH
KU3ZHU
7 OCHOBHBIE 3Talbl HEOPTaHUYECKOU
SBOJTIOIIAN
28 ['unoTes3bl 3apoXkKIEHUS KUZHU
Hcropus 3emin 1 METOBI €€ N3YUEHUS.
79 JlabopaTtopHas pabota «3yuenue u 0.5
OMHUCaHUE UCKOIAEMbIX OCTATKOB JIPEBHUX
OpPTaHU3MOB»
30 HauanbHble 3Tamnbsl OpraHu4eckoil 3BOTIOLUN
31 OBONIOLUS 3YKApUOT
OCHOBHBIE 3Tarbl YBOJIIOIUU PACTUTEIIBHOTO
1 mupa. [Ipaktuueckas padora «3yuenue 0.5
0COOEHHOCTEH CTPOEHHUS PAaCTEHUH pa3HBIX '
OTIEIOB)»
13 OCHOBHBIE 3TaIlbl BOIIOINH KUBOTHOTO
Mupa
OBoJronys )KUBOTHBIX. [IpakTrueckas
34 pabota «M3yueHne ocoOEHHOCTEN CTPOCHUS 0.5

ITIO3BOHOYHBIX XUBOTHBIX»




PasButHe xn3HU Ha 3emie 1o IpaM u

35
nepuoaam
36 MaccoBble BBIMUpPAHUSI — IKOJIOTUYECKUE
KPHU3HCHI MPOILIOTO
37 CoBpeMEHHBIN IKOJIOTUYECKUN KPU3UC, €TO
0COOCHHOCTH
38 CoBpemeHHasl cucTeMa OpraHuYecKoro Mupa
39 OCHOBHBIE CHCTEMAaTUYECKUE TPYTIITHI
OpraHU3MOB
40 AHTPOIOJIOTHS — HAayKa O YEJIOBEKE
41 PazBuTue npeacraBieHuid 0 MIPOUCXOKICHUU
YeJI0BeKa
Mecto denoBeka B CUCTEME OPTraHUIECKOTO
4 mupa. Jlabopartopnas pabora «3yuenue 0.5
0COOEHHOCTEHN CTPOEHHUS CKEJIETA YEJIOBEKA, '
CBSI3aHHBIX C MIPSIMOXOXKICHUEM»
43 JIBrOKyIME CHIIBI AaHTPOIIOTE€HE3a
44 CooTHolieHre OHOTOTHYECKUX U
COLIMATILHBIX (PAKTOPOB B AaHTPOIIOTEHE3E
45 OCHOBHBIE CTaIMM AHTPOIIOT€HE3a
46 [TaneoreneTnka 1 NaJeOreHOMMUKA
47 DBOJIIOLHS COBPEMEHHOTO YeJIOBEKa
UYenoeueckue pacel. [IpakTuyeckas pabora
48 «3yueHne 3KOJOTHYECKUX aJanTaui 0.5
YEJIOBEKa»
49 MeXIUCIUTUTMHAPHBIE METO/TbI

AHTPOIIOJIOrur




50 3apoKIEHUE U Pa3BUTUE IKOJIOTUU 1
Mertoab! akonoruu. JlabopatopHnas padora

51 «3yueHne MeTo0B IKOJTOTHIECKUX 1 0.5
HUCCIIEIOBAHUI

5) 3HayeHue DKOJOTMUECKUX 3HAHUN I |
YeJioBeKa

53 Dkosnorudeckue GpakTopbl 1
AbuoTtnueckue axtopbl. CBET Kak

54 sKoJorudeckuit pakrop. JlaboparopHas | 0.5
pabota «BrbIsiBIeHHE IPUCTIOCOOICHUI '
OPTraHU3MOB K BIUSHHIO CBETa»
Abuortnueckue gaxTopsl. Temmneparypa kKak

55 sKosioruueckuit paxtop. JlaboparopHas 1 0.5
pabota «BbIsiBIeHHE IPUCTIOCOOIECHUI '
OPTaHU3MOB K BITUSTHHIO TEMIIEPATyPhI»
AbuoTtnueckue (axkropsl. BiaaxkHocTh Kak

56 skosiormueckuii hakrop. JlaboparopHas 1 0.5
paboTa «AHaTOMHUYECKHE 0OCOOEHHOCTH '
pacTeHuil U3 pa3HbIX MECT OOUTaAHHSD)

57 Cpenbl 0OMTaHUS OPraHU3MOB 1

58 buonoruueckue puTMbl 1

59 XKuznennsie GopMbI OpraHU3MOB 1

60 buotnueckue paxTopsl 1
3HadeHne OMOTUYECKUX B3aUMOIEHCTBUI

61 JUISl CYIIECTBOBAHUSI OPIaHU3MOB B CpeEJie 1
oOuTaHus

62 DKOJIOTMYECKUE XapaKTEPUCTUKHU OMYJIALNUN 1




OCHOBHBIE TTOKa3aTeIn MOImyJIAOuu:

63 YHCIIEHHOCTD, IFIOTHOCTh, BO3PACTHAS
MOJIOBAsI CTPYKTYpa
OcHOBHBIE TIOKA3aTEIH MOIMYJISIINN:

64 POXKAAEMOCTb, PUPOCT, TEMIT POCTA,
CMEpPTHOCTh, MUTpAIUU

65 DKoJoru4eckasi CTpyKTypa MOIyJIsLun

66 JluHaMMKa MOMYJIALUU U €€ PeryJIsius

67 KpuBbie pocTa YNCICHHOCTH MOITYJISINN.
KpuBble BEIKUBaHUSA
Okonoruyeckas HuIIa Buaa. JlaboparopHas

68 pabota «IIpucrnocobieHust ceMsH pacTeHH 0.5
K PacCeIeHUIo»

69 Bun xak cucrema nomynsiuit

70 3aKOHOMEPHOCTH MOBEICHUS U MUTPALIUI
’KUBOTHBIX

71 Coo011ecTBO OpraHM3MOB — OHUOIICHO3

72 OKocucremMa Kak OTKpbITasi cHCTEMa

7 KpyroBopoT BemiecTB U MOTOK YHEPTUU B
HKOCHUCTEME

74 OCHOBHBIE OKA3aTENN IKOCUCTEMBI

75 DKOJOTMYECKUE MUPAMUJIbI

76 W3meHeHust coOOIECTB — CYKIIECCUHU

7 [IpupoaHbIe SKOCHCTEMBI. DKOCHCTEMBI 03€p
U peK. DKOCHCTEMBI MOPEH U OKEaHOB

78 [TpupoaHbIe 5KOCUCTEMBI. DKOCHCTEMBI

TYHJP, JIECOB, CTEIIEH, ITyCThIHb




79

AHTpOHOFGHHBIC S9KOCHCTCMbI

VYpb6oskocucremsl. [IpakTrueckas padbota

80 «M3ydeHune u onucanue ypo0oIKOCUCTEMBD) 05
3aKOHOMEPHOCTH (POPMUPOBAHHS OCHOBHBIX

81 B3aMMOJICHICTBHI OPraHU3MOB B
9KOCUCTEMAX
MexaHu3MBbl BO3IEUCTBUS 3arpsI3HEHUN

2 pa3HBIX TUIIOB Ha CyOOPraHU3MEHHOM,
OpraHU3MEHHOM, HOMYJISILIMOHHOM U
9KOCHUCTEMHOM YPOBHSIX

23 buocdepa — obmennanerapHas 0001049Ka
3emin

84 VYuenue B. . Bepnanckoro o 6uocdepe

85 3aKOHOMEPHOCTH CYIIECTBOBAaHUs Onochepbl

26 KpyroBopots! BemecTs u
OMOTre0OXUMHUYECKUE LIUKIIbI

27 3oHanbHOCTH Onocdeprl. OCHOBHBIE OMOMBI
CYLIH

88 YcToitunBocTh 6MOCheps

89 OKOJIOTrN4eCKUe KPU3UCHI U UX IIPUYMHBI

90 BosneiicTBue uenoBeka Ha 6nochepy

01 AHTpOMOreHHOE BO3/ICHCTBHE HA
pPaCTUTEIIbHBIA U dKUBOTHBIM MUP

92 OxpaHna npupo/sl

93 OCHOBHBIE IPUHIIUIIBI YyCTOHYUBOTO
Pa3BUTHS YEJIOBEUECTBA U IPUPOIBI

94 PanyoHansHOE IpUPOAOIIOIB30BAHNUE U




COXpaHEeHHE OMOJOTHYECKOT0 Pa3HO00pa3us
3emin

O600menue mo Teme « MUKPOIBOIIONUS U €€

95 1
pe3yIbTAThDY

96 O6006menue mo Teme «MaxkpoIBOTIONHA U €€ 1
Pe3yIBTAThDY

97 O6006menue o Teme «IIpoucxoxaeHue u |
pa3BUTHE )XKU3HU Ha 3eMIIe)»

08 O606menue o Teme «IIpoucxoxaeHue |
YeJI0BEKa — AaHTPOIIOTCHE3)

99 O06001eHue Mo Teme «IKOJIOTHsSI — HayKa O |
B3aMMOOTHOIICHHSIX OPTaHIU3MOBY

100 O606menne o TeMe «OpraHu3MBbI U cpea |
0oOHTaHHS

101 O606H.IGHIiI’e 10 TeMe «DKOJIOTHUS BHJIOB U |
TIOTTY JISIITUF

102 O606mmenue o teme «buochepa — |
rJI00aIbHAs IKOCHCTEMAY)

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 7.5







MPOBEPSIEMBIE HA EI'D 11O BUOJIOI'MU TPEBOBAHUS K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOMN
IPOI'PAMMBI CPEJTHET O OBIIET'O OBPA3OBAHUS

Kon
NpoBepPsIeMoOro
TpeOOBaHMS

IIpoBepsiembie TPeOOBAHUS K MPEIMETHBIM Pe3yJIbTaTaAM OCBOEHHUS
OCHOBHOIi 00pa3oBaTe/IbHON NPOrpaMMbl CpeIHEro 001Iero
o0pa3zoBaHus

ChopmupoBaHHOCTh 3HAHUW O MECTE W POJM OHOJIIOTUH B CHCTEME
€CTECTBCHHBIX HayK, B dbopMupoOBaHUU COBPEMEHHOM
€CTECTBCHHOHAYYHOW KapTHHBI MUPA, B IIO3HAHWU 3aKOHOB MPUPOJIBI U
PEIICHUN KU3HEHHO BAKHBIX COIHUATBHO-ITHYCCKHUX, IKOHOMUIECCKUX,
9KOJIOTHYECKUX MPOOIJIEM YEJIOBEYECTBA, a TAKXKE B PEIIICHUH BOIIPOCOB
paIMoHAIFHOTO PUPOAONIOIB30BaHNUS, B POPMUPOBAHUH IEHHOCTHOTO
OTHOIICHHS K MPHUPOJIE, OOLIECTBY, YEIOBEKY; O BKIIa/Ie POCCUICKUX H

3apyOeKHBIX YUEHBIX — OMOJIOTOB B Pa3BUTHE OMOJIOTUN

Brnagenue cuctemoii 3HaHMH 00 OCHOBHBIX METOAAaX HAyYHOTO
MO3HAHHUS, UCIOJIB3YEeMBbIX B OMOJOTHMYECKHX HCCIICAOBAHUIX KHBBIX
O0OBEKTOB M OJKOCHCTEM (OMHCAaHWE, M3MEpEeHUe, NPOBEICHUEC
HAOMIOZCHNI); CIOCOOAMU BBISBICHUSI M OICHKH AHTPOIOT€HHBIX
W3MEHEHUH B IPUPOJIE.

YMeHne BBIIBUTaTh THUIOTE3bI, MPOBEPATH UX SKCIIEPUMEHTATEHBIMHU
cpenctBamu, (opMmynaHpys Ledb HCCIEAOBaHWSA, AaHAIU3UPOBATH
MIOJIyYEHHBIE PE3YJIbTATHI U J1€71aTh BBIBOJBI.

BbisiBieHHME 3aBHCHMOCTM  MEXJy HCCIEIyeMbIMM BEJINYMHAMU,
00BSICHEHUE TOIY4YEHHBIX PE3yJIbTaTOB U (POPMYJIUPOBAHHUE BBIBOJIOB C

HCTIOJIb3OBAHNUECM HAYYHBIX HOHHTHﬁ, TeOpI/Iﬁ M 3aKOHOB

YMeHue BiageTh CHCTEMOM OMOJOTMYECKMX 3HAHUN, KOTOpas
BKJIFOYAET: OCHOBOIIOJIAraloOLMe OUOJIOTMUECKUE TEPMHUHBI WU TOHSTHUS
(>Ku3Hb, KJIETKa, TKaHb, OpPraH, OpPraHuW3M, BUJ, TOMYJISIHMS, SKOCUCTEMA,
OuorieHo3, Onocdepa; METabOIM3M, TOMEOCTa3, KJICTOUYHBIH WMMYHUTET,
OnocuHTe3 Oenka, OWOMOIMMEpPHI, JAUCKPETHOCTh, CaMOPETYJIIIHS,
CaMOBOCITPOU3BE/ICHNE, HACJIeCTBEHHOCTb, M3MEHYHBOCTH,
SHEPrO3aBUCUMOCTb, POCT U Pa3BUTHE);

Ouosormueckue Teopuu: KierouHas teopuss 1. IlIBanna, M.
[llneitnena, P. BupxoBa; KJIOHAJIbHO-CENEKTUBHOTO MMMyHHTeTa II.
Opnux, M1.1. MeunnkoBa, XpOMOCOMHasi TeOpUs HacleIcTBeHHOCTH T.
Moprana, 3akoH 3apozsiieBoro cxoacrtsa K. bapa, sBomtonnonHas

TCOpHUA 4. I[apBI/IHa, CUHTCTUYCCKAaA TCOPUA DOBOJIOLUH, TCOPUA




antpororeHe3a Y. Jlapsuna; Teopus OuoreoneHo3a B.H. Cykauéna;
yuenne H.M. BaBunoBa o meHTpax MHOrooOpasusi ¥ MPOMCXOXKACHUSI
KyJIbTypHbIX pacTteHuii, yueHnne A.H. CesepuoBa 0 myTix u
HanpaBJIeHUsAX 3BooLnH, yueHue B.W. Bepnajackoro — o 6uocdepe);
3aKOHBI (eIMHOO0Opa3usl MOTOMKOB IEPBOI0 MOKOJICHUS, PaCIEIUICHUS
IIPU3HAKOB, HE3aBUCHUMOIO HaciefoBaHus Ipu3HakoB I'. Mennens;
CLEIUICHHOTO HAacJIeI0BaHMs IPU3HAKOB M HAPYLICHUS CLCIUICHUSA
reHoB T. MopraHa; TOMOJOTMYECKHX PSIAOB B HACIEICTBEHHOU
m3MeHnunBoctd H.M. BaBunoBa; reHeTnueckoro pasHoBecHus JIx.
Xapnu u B. Baiinbepra; 3apogsimeBoro cxoactsa K. Bopa;
Oouorenernueckuii 3akoH J. ['exkens, @. Mrosiepa);

MPUHIUIBI (YUCTOTHI FaMET, KOMIIJIEMEHTapHOCTH);

npasuia (MuHumyma FO. JInOuxa, 5KOIOrn4eckod MupaMuibl YUCel,
OMOMAaCChl U PHEPTHUHN);

runote3sl (koauepsatHoit A.M. Omnapuna, nepBuyHoro OynboHa JIXK.

Xomnpeiina, mukpocdep C. Dokca, pudbozuma T. Yek)

YMmenune peiiatb IMOHWCKOBBIC OMOJIOTHYCCKHUE 3aJa4i; BbIABJIATH
MIPUIUHHO-CJICACTBCHHBIC CBsA3U MCXKOY HCCIICIyCMbIMU
OMOJIOrMYECKHMH 06T)CKTaMI/I, mpoueccamMmu W ABJIICHHUAMHU, [OCJIATh
BBIBOJIbI M IIPOTHO3BI HA OCHOBAHHWHU IMOJTYUCHHBIX PE3YJILTATOB,

COCTABJIATh T'CHOTHUIIMYCCKHUE CXEMBbI CKPCIOUBAHHWA IJIA Pa3HbIX THUIIOB
HaCJICAOBaHUA ITPU3HAKOB Yy OPraHU3MOB, COCTABJIATH CXEMBI IICPEHOCA

BCIICCTB U SHEPI'MH B DKOCUCTEMAX (I_ICHI/I NUTaHuA, IUIICBLIC CeTI/I)

YMeHue ycTaHaBiIMBaTb B3AaUMOCBSI3M  MEXKIYy CTPOCHHEM U
(GYHKIMSMU: OPraHOMJIOB, KIETOK pAa3HbIX TKaHEH, opraHamMu U
CUCTEMaMH OPraHOB y pAacTEHUH, >KMBOTHBIX U YEJIOBEKA; MEXKIY
sTanaMu 0OMEHa BEUIECTB; dTallaMH KJIETOYHOTO LIMKJIA U JKU3HEHHBIX
LMKJIOB OPraHU3MOB; dTallaMi YMOPHUOHATIBHOTO Pa3BUTHS; TEHOTUIIOM
u (deHotunoMm, ¢GeHOTUIIOM U (akTopaMu Cpelbl OOUTaHMS;
[IpoleccaMy  3BOJIIOLMM; JABWKYLIMMHM CHJIAMH  aHTPOIIOIEHE3a,;
KOMIIOHEHTaMHU Pa3JIMYHbIX 3KOCUCTEM U IPUCHOCOOJIEHUAMU K HUM

OpraHU3MOB

YMeH#He BhIIENATh CYIIECTBEHHBIC TPU3HAKH:

CTPOCHHUS BUPYCOB, KJIETOK MPOKAPUOT M DYKAPHOT; OJHOKICTOYHBIX H
MHOT'OKJICTOYHBIX OpPraHu3MOB, BUJO0B, 6I/IOFCOHCHO3OB, 3KOCHUCTEM U
Oouochepsl; CTPOCHHS OPraHOB MW CHUCTEM OPraHOB PACTCHHIA,
JKMBOTHBIX, YCJIOBCKA, IMPOLCCCOB KUZHCACATCIbHOCTH, IMPOTCKAOIINX

B OpraHusMax paCTCHHﬁ, JKHUBOTHBIX H YCJIOBCKA, OMOJIOrMYSCKHX




mporeccoB: oOMeHa BemiecTB (MeTabonu3Mm), uWHGOpPMALUU |
MpeBpaIleHUs] YHEPTUH, OPOKEHUS, aBTOTPO(HOTO U TeTepoTPOPHOro
TUTIOB TWTaHUs, (QOTOCHHTE3a M XEMOCHHTE3a, MHTO3a, Meio3a,
ramMeToreHe3a, HSMOpHOTeHe3a, MOCTIMOPUOHAILHOTO  Pa3BUTHS,
Pa3MHOXXEHHS, WHIUBUIYAILHOTO Pa3BUTHUSI OpraHu3Ma (OHTOTEHE3a),
B3aUMOJCHCTBUSA T'€HOB, TIE€TEPO3UCA; JEUCTBHUM MCKYCCTBEHHOI'O
otOopa, CTaOWIM3UPYIOUIETO, JBIDKYIIETO U Pa3pbIBAIOIIETO
€CTECTBEHHOTO O0TOOpa; auIoNaTpUYecKOro ¥ CHMITATPHYECKOTO
BHI000pa30BaHMS;, BIUSHUS JBHKYIIHNX CHJI SBOJIOIUH HA TeHO(OHTT
MOMYJISINK; TMPUCTIOCOOJIEHHOCTH OPTaHW3MOB K Cpelie OOWTaHWS,
yepeJoBaHMsl HAampaBJCHUI SBOJIOLMHU; KpPYroBOPOTa BEIIECTB H

IIOTOKAa SHEPTUHN B OKOCUCTCMAX

C(bOpMI/IpOBaHHOCTB YMCHUA BBIACIATH CYIICCTBCHHBIC IMMPU3HAKA
BUPYCOB, KJETOK NPOKApUOT U DYKAPUOT; OJHOKIETOUYHBIX U
MHOTOKJICTOYHBIX OPTaHHU3MOB, BHUJOB, OMOTEOIICHO30B U IKOCUCTEM;
0COOEHHOCTH MPOIIECCOB OOMEHA BEIIECTB U MPEBPALICHUS SHEPTUU B
KJIeTKe, (POTOCHHTE3a, IUIACTUYECKOTO M JHEPreTHYecKoro ooOMeHa,
XeMOCHHTE3a, MHTO3a, Mei03a, OIUIOJOTBOPEHUS, pPAa3BUTHA U
Pa3MHOXXEHHUS, UHIMBUIYaIbHOTO Pa3BUTUSI OpraHu3Ma (OHTOreHe3a),
00pBOBI 32 CyIIECTBOBAaHUE, €CTECTBEHHOTO 0TOOPa, BU1000pa30BaHMs,
IPUCTIOCOOJICHHOCTH OPraHM3MOB K cpene OOWTaHUs, BIUSHHSA
KOMITOHEHTOB 9KOCHCTEM, aHTPOIIOTCHHBIX U3MEHEHUH B 9KOCHCTEMaxX
CBOEIl MECTHOCTH, KpPYyrOBOpPOTa BEIECTB M NPEBPAILCHHUS SHEPTHU B

ouocdepe

YMenue HCIIOIb30BaTh COOTBETCTBYIOIINE apryMEHTHI,
OMOJIOTMYECKYI0 TEPMHMHOJOIHI0 U CHMBOJHKY IS JOKa3aTelIbCTBA
pPoACTBa OPTraHU3MOB PA3HBIX CUCTEMATUUYCCKHUX TI'PYIIIl, B3aUMOCBA3U
OpPTaHM3MOB W cpenbl OOWTaHMSA;, EIWHCTBA YEJIOBEYECKHX pac;
HE0OXOJIMMOCTH 3JJ0pPOBOI0 00pa3a KHU3HU, COXPAHEHUS pa3HOOOpa3us
BU/IOB U OKOCHCTEM KaK YCJOBHS COCYIIECTBOBAHHMS NPHUPOIBI H

YCJI0BCUCCTBa

YMeHue KpUTHYECKH OIEHUBaTh HHMOPMAIMIO OHOIOTUYECKOTO
COJIep)KaHUs; MHTEPIPETUPOBATh ITUYECKUE ACMEKTHl COBPEMEHHBIX
UCCICIOBAaHUK B~ OWONOrMHM,  MEIUIMHE,  OHOTEXHOJOIHH;
paccMaTpuBaTth rII00aNIbHBIC 9KOJIOTUYECKUE poOIeMbI
COBPEMEHHOCTH, (DOPMHUPOBATH MO OTHOIICHUIO K HHUM COOCTBEHHYIO

IIO3HUIIHNIO




HEPEYEHD DJIEMEHTOB COAEPKAHUSA, IIPOBEPAEMBIX HA ETD
11O BUOJIOTUHN

Kon

IIpoBepsieMblii 3JIeMeHT coepKAHUA

brnonorns xak HayKa. JKuBnIie cucTeMsl 1 BX HN3YUYCHUC

1.1

CoBpemeHnHast OHOJOrMsl — KOMIUIEKCHAass Hayka. buonoruueckue Hayku U
u3ydaemMbple UMH TpooOnembl. DyHIaMEeHTaNbHBIC, TPUKIATHBIE M ITOMCKOBBIC
HayYHBIE HCCIIEJOBAHUS B OUOJIOTHH.

3HavyeHue Owosornu B (HOPMHUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOU
kaptunbl mupa. [Ipodeccuu, cBsizanHbple ¢ Ouonorueld. 3HaueHue OMOJIOTHUU B
MPAKTUYECKONW JEeATEJbHOCTH YeJOBEeKa: MEAMUIMHE, CEJIbCKOM XO3HCTBE,

IMPOMBIIIJIICHHOCTH, OXPaHC IIPUPOAbI

1.2

JKuBble cucTeMBbI Kak mpeaMeT u3ydeHusi 0uojaoruu. CBOWCTBA JKUBBIX CHCTEM:
€IMHCTBO XMMHMYECKOIO0 COCTaBa, JUCKPETHOCTb M LIEJIOCTHOCTb, CIOXKHOCTb WU
YIOPSAI0YEHHOCTD CTPYKTYDBHI, OTKPBITOCTb, caMOoOpraHu3anus,
CaMOBOCHIPOM3BEACHUE, PA3IPaKUMOCTh, U3MEHYHUBOCTD, POCT U PA3BUTHE.

YPpOBHHM OpraHHU3alMM >KUBBIX CUCTEM: MOJICKYJISPHBIN, KJIETOYHBIN, TKAaHEBBIN,
OpraHU3MEHHBIMN, MOMYJISILIMOHHO-BUA0BOI, 3KOCUCTEMHBIN
(buoreoneHoTHYeCcKuil), OuochepHbi. IIporeccrl, TPOUCXOASIINE B KHUBBIX
cuctemax. OCHOBHbIE TpPU3HAKU >KUBOrO. JKM3Hb Kak ¢opMma CyIIeCTBOBaHUS

MaTepuu

1.3

Metoabl Ouonoruyeckoi Hayku. HaOmronenue, u3MepeHHe, 3KCIEPHUMEHT,
cucreMarusanus, MeraaHanu3. IloHsaTtue o0 3aBUCHMMONM U HE3aBUCUMOM
nepeMeHHol. [lmanupoBanue skcriepuMmenTa. [locTaHOBKa M IpoBEpKa TUIIOTES.
HyneBast rumnore3a. IlonsitTue BbIOOpKM U €€ JOCTOBEpHOCTh. Pazbpoc B
Oouonornyecknx naHHBIX. OIEHKAa JOCTOBEPHOCTH MOJYYCHHBIX PE3yJbTaTOB.
[IpynunHBl MCKa)KEHMsI pe3yJIbTaTOB JKCIepUMEHTa. lIOHATHE CcTaTHCTHYECKOro

TECTa

KneTka kak OMoioruyeckasi CucreMa

2.1

KneTtka — cTpyKTypHO-(pyHKIIMOHAJIbHAS €IMHHUIA XHUBOro. VCTOpUs OTKPHITHA
kinetku. PaGotsl P. I'yka, A. JleBenryka. Knerounass teopus (T. IlIBanH, M.
[Ineiinen, P. BupxoB). OCHOBHBIE MOJIOKEHUS COBPEMEHHOM KJIETOUHOM TEOpUH.
MeTobI MOJIEKYJIAPHON M KJICTOYHOH OMOJIOTHH: MUKPOCKOIHS, XpoMaTorpadus,
anekTpogopes, METO] MEYEHBIX aTOMOB, muddepeHIaIbLHOe

neHTpudyrupoBaHue, KyJIbTHBHPOBAHUE KIICTOK

2.2

XUMHUUECKUI cOCTaB KIETKU. Makpo-, MUKPO- M YJIBTPaMUKpO3IeMeHTsl. Bona u

e€ poyib KaK pacTBOPHUTEINs, peareHTa, y4acTHe B CTPYKTYpHUPOBAHHUU KIIETKH,




Terioperysinui. MuHepalbHbIe BEIIeCTBAa KIETKH, UX OHOIoruYeckas poiib.
Posib KaTHOHOB U aHMOHOB B KJIETKE.

buonornueckue monuMmepbl. benku. AMHMHOKHCIOTHBIH COCTaB  OEJIKOB.
CrpykTypsl OenkoBoii Moinekyinbl. [lepBuuHast cTpykTypa Oenka, HeNTUAHAs
CBA3b. BTOpHuHas, TpeTW4Has, 4YETBEpTUYHAs CTPYKTypbl. JleHaTyparus.
CoiictBa 6enkoB. Knaccudukanus 6enxoB. buonornueckue QyHKINUN OEIKOB.
VYrieBoasl. MoHocaxapupl, AMCAXapubl, OJUTOCaXapuibl M IOJIHCAXAPUJBL.
OOmmii mnaH CcTpoeHUus W (UIUKO-XMMHUYECKHE CBOMCTBA  YIJIEBOJOB.
buonoruueckue GpyHKINN yrieBOIO0B.

Jlumunel. 'uppodunsHo-ruapodoOHbie cBoiicTBa. Kiaccuduxanus munuaos.
Tpurnunepuasl, dochonunuapl, BOCKH, CTepouabl. buomornueckune QyHKIUN
munuaoB. O0mMe cBoicTBa OMOIOTHUECKUX MEMOpPaH — TeKy4eCTh, CIOCOOHOCTD
K CaMO3aMbIKaHHUIO, TOJTYTPOHUIAEMOCTb.

Hykneunosbie kucnotrel. JJHK u PHK. CrpoeHne HYKIEHMHOBBIX KHUCIIOT.
Hyxneoruasl. [Ipuniun kommiementapHoctu. IlpaBuno Yapradda. Crpykrypa
JIHK — nBoitHas criupans. MecTtoHaxoxaeHue u ouonorndeckue ¢pynkuuu JJHK.
Buast PHK. ®ynkuun PHK B kieTke.

Crpoenne wmomnekynsl AT®. Makpospruueckue cBsizu B Moisiekyiae ATO.
buonornueckue ¢pynkunun AT®. BocctaHOBIEHHBIE IEPEHOCYNKH, UX (PYHKIIUH B
kietke. CekBenupoBanue /JHK.

CrpykrypHast OHWOJOTHS: OWOXMMHUYECKHE W OHOPU3NYIECKUE HCCIICTOBAHUS

COCTaBa U MPOCTPAHCTBEHHOM CTPYKTYpbl OMOMOJIEKYT
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Tunsl  kIeTok: dSyKapuoTHYecKas UM mIpokapuotudeckas. CTpyKTypHO-
GbyHKIIMOHATBHBIE 00pa30BaHUS KIETKH.

CtpoeHue mpokapuoTHYECKON KieTKW. KieTouHas cTeHka OakTepwidi W apxew.
OCOOEHHOCTH CTPOEHHUSI TeTepOTPOPHON M aBTOTPO(GHONW NMPOKAPUOTHUYECKUX
KJIETOK. MecTO U poJib MPOKAPUOT B OMOLIEHO3aX.

CrpoeHne W (PYHKIMOHUPOBAHUE SyKapUOTHUeCKOW kieTku. [lmazmarmdeckas
MeMOpana (turazmanemma). CTpyKTypa mia3MaTudeckoil MmemOpansl. TpaHcmopt
BEIIECTB uepe3 IUIa3MaTUYeCKyl0 MeMOpaHy: TaccuBHBIA  (auddysus,
obneruénHast nud¢ys3us), aKTHUBHBIM (NMEPBUYHBIA M BTOPUYHBIA AKTUBHBIN
tpancnopt). I[lomynponumaemocts MemOpanbl. PaGora HaTpHii-KaaIueBOTro
Hacoca. DHAOLMTO3: MUHOIMTO3, (aromuto3. Dk301uTo3. KietouHas cTeHka.
CtpykTypa v QyHKIIUH KJIECTOUYHON CTEHKH PACTEHUM, TPUOOB.

Hurormazma. Ilurozons. Ilutockener. JIBmxkenue muToruiasMbel. OpraHOUIbI
kieTkd. OpHoMeMOpaHHbIE OpPraHOMIBl KIETKU: SHAOIIa3MaTHYecKas CeTh
(BIIC), ammapat I'onbakH, TH30COMBI, X CTpOoeHHE W (DYHKIMH. B3anmMocBs3b

OJTHOMEMOpaHHBIX OPraHOMAOB KiIeTKH. CTpoeHHe TpaHyJISIpHOTO PETUKYIyMa.




Cunte3 pacTBOpuMbIX OenkoB. CHHTe3 KIETOYHbIX MeMOpaH. ['mankuit
(arpaHynsipHBIM) SHAOIUIA3MAaTHYECKUN peTukyiayM. CekpeTopHas (GYyHKUIUS
annapara [onpmxu. TpaHcmopT BemiecTB B KJIETKE. Bakyonu pacTUTENbHBIX
kietok. Kierounsiii cok. Typrop.

ITosryaBTOHOMHBIE OpraHOUBI KJIETKU: MUTOXOHPHUH, IIACTUIBL.

Crtpoenre W (yHKIMM MUTOXOHAPUN ¥ muacTupi. llepBuUdYHBIC, BTOPHUYHBIE U
CIIOXKHBIE  IUIACTUABl  (POTOCHUHTE3UPYIOUIMX  DYKapuoT.  XJIOPOILIACTBHI,
XPOMOIUIACTBI, JIEMKOIUIACTHI BBICIIMX PACTCHUI.

HememOpannbie opranouasl kietku CrpoeHne U (QyHKIMH HeMeMOpaHHBIX
OpraHouzioB KjieTku. Pubocombl. MukpodpunamMeHTsl. MpllieuHble  KIETKH.
Muxkpotpy6ouku. Kierounsrii mentp. CTpoeHHME U JBHUKCHHE JKI'YTUKOB U
pecHuueK. MUKpOTpyOOUKH IIUTOILIAa3MBbL. LleHTpHOb.

SAnpo. O6Gonouka siapa, XpOMaTHH, KapHOIUIa3Ma, SAPBILIKH, UX CTPOEHUE U
¢byHkuuu. SnepHsiit 6enkoBblii MaTpukc. IIpocTpaHcTBEHHOE pPACHONIOXKEHHE
XpOMOCOM B MHTep(Da3HOM siipe. benku xpomaTuHa — TUCTOHBI.

Knerounsle BxmoueHus. CpaBHUTENbHAs XapaKTEPUCTHUKA KIETOK JYKapUOT

(pacTUTEeNbHOM, )KUBOTHOM, TPUOHOI)
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AcCCUMWIIAIINS U AUCCUMUIISIIIUSL — JIBE€ CTOPOHBI MeTabonm3Ma. Tumbl oOMeHa
BEIIECTB: aBTOTPO(HBIM M reTepoTpodHbIi. YdacTue KUCIOopoaa B OOMEHHBIX
mporeccax. JHepreTuyeckoe obOecrieueHue KIeTKH: mnpeBpaiieHue ATO B
oOMeHHBIX Tmporeccax. {DEepMEHTAaTUBHBIA XapakKTep peakIuil KIETOYHOTO
Metabonmm3Ma. DEepMEeHTBI, WX CTPOEHWE, CBOMCTBA W MEXaHU3M JCHCTBUSI.
Kodepmentsl. Otnnuus GepMEHTOB OT HEOPTaHUYECKUX KaTaau3aTopoB. beiku-
aKTUBATOpPbl M OETKU-UHTHOUTOPHL. 3aBUCUMOCTh CKOPOCTH (PepMEHTATUBHBIX
peakuuii oT pa3IMYHBIX (GaKTOPOB.

[lepBuuHBIl CHHTE3 OpraHUYEeCKUX BewecTB B Kierke. PorocunHre3. Ponb
XJIOpOIUTacTOB B mporecce QorocuHre3a. CBeroBas U TeMHOBass (hasbl.
[MponykTuBHOCTE (poTOCHHTE3a. BnmsiHMe pazmu4HBIX (AKTOPOB HA CKOPOCTh
¢dorocunTe3a. 3HaueHue HOTOCHHTE3A.

XemocunTte3. PazHooOpa3ue opraHN3MOB-XEMOCHHTETUKOB: HUTPHDHUIIMPYOIIHE
OaKTepHH, Kele300aKTepuH, CepoOaKTepHH, BOJOPOAHBIE OakTepuu. 3HAYCHHE
XEMOCHHTE3A.

Ana’pobnble opraHuzMbl. Buael Opoxenus. IIpogykTsl OpokeHUSs U HX
WCIIOTH30BAHUE YEJIOBEKOM. AHA’pOOHBIE MHKPOOPTAaHM3MBI KaK OOBEKTHI
OMOTEXHOJIOTHU M BO30YyIUTETH OOJIE3HEH.

AdpoOHBIE OpraHU3MBl. JTallbl dHEpreTudeckoro oomeHa. IloaroToBUTETBHBIN
sTan. ['MuKoan3 — 6ECKUCIOPOHOE PACIIETUIEHHE TIIOKO3bI.

buonormyeckoe OKHUCJICHHUC, HIJIM KICTOYHOC JIbIXaHHC. Ponn MI/ITOXOHI[pI/Iﬁ B




nporeccax OMOJIOTNYECKOT0 OKHCJICHHUS. [{uknuyeckue peakuuu.
OxucnutensHoe ¢ochopunmuposanue. [IpeumymiecTBa a’spoOHOro Myt oOMeHa

BEIIECTB Mepes aHa3pOOHBIM. DPPEKTUBHOCTh YHEPreTUYECKOr0 0OMEHa

2.5

Peakiun wmatpuunoro cuHre3a. [IpUHIMIT KOMIUIEMEHTAPHOCTH B PEAKIUAX
MaTpUYHOTO cUHTe3a. Peanuszamnus HacneacTBeHHON nHpopmaruu. ['enernyeckuit
KoJ, ero cBoiicTBa. TpaHckpunuus — maTpuuHblii cuHte3 PHK. Ilpuniumns
TPAHCKPUIILIUU: KOMIUIEMEHTapHOCTh, aHTHUIAPAJIEIbHOCTh, ACUMMETPUYHOCTbD.
Tpancmsus u e€ sranbl. Yyactue tpancnoptHeix PHK B GuocuuTese Oernka.
VYcnoBusi 6uocunTeza Oenka. KomupoBanme amuHOKHCIOT. Pombs pubocom B
O6uocuHTe3e Oenka.

Opranu3zaiiys reHomMa y MpoKapuoT U dyKapuoT. Perynsaius akTHBHOCTH T€HOB y
npokapuot. ['mnore3za onepona (®. XKakob, XK. Mano). Perymsmus oOMeHHBIX
npoueccoB B kieTke. KiierouHslil romeocTas.

Bupycel — HekneTouHble (OPMBI KU3HM U OONUratHeie napasuthl. CTpoeHue
MIPOCTHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OaKTEpHO(Daros.

Bupycueie 3aboneBanust yenoBeka, xKUBOTHBIX, pactenui. CIINI, COVID-19,

conuaJibHbIC U MCIUITMHCKUC HpO6J’I€MBI

2.6

Knerounsnii 1ukn, ero mnepuoabl U perymauusa. Murepdaza u  MuTO3.
OcobeHHOCTH TpOoLEccOB, NpoTekarmux B uHTepdasze. [loaroroBka KieTku K
nenenuto. IIpecunreTndecknii  (MOCTMUTOTUYECKHUI), CUHTETUYECKUH U
MOCTCUHTETUYECKUH (IPEMUTOTUUECKUI) TepHOAbl UHTEP(Da3bI.

Matpuunsiii cunre3 JHK — pemmukanus. [lpunuunsr perumkanun  JIHK:
KOMIUIEMEHTAPHOCTb, IIOJIYyKOHCEPBATUBHBIM CHUHTE3, aHTUIIAPAJUICIBHOCTb.
Mexanusm permkanuu JJHK. Xpomocomsl. Ctpoenue xpomocom. Tenmomepsl u
Tenomepaza. XpPOMOCOMHBIM HAa0Op KIETKM — KapHOTHIL. JIUIUIOMIHBIA U
TaryIOuAHBI  HAO0OpBl  XpoMOCOM. [ 'OMoOJIOTHYHBIE XpOMOCOMBL  IlooBBIE
XPOMOCOMBI.

Jlenenue knetku — Muto3. CTaguum MHUTO3a M MPOUCXOMSIINE B HUX IMPOLIECCHI.
Tuner muto3a. KapnoknHe3 M IMTOKMHE3. bronormdeckoe 3Ha4€HHE MMTO3a.
Perynsuus mutoTrueckoro nukia kiaeTku. [Iporpammupyemas kiaetodHas ruoeinb
— anomnTo3.

qDYHKHI/IOHaJ'IBHaﬂ I'CHOMHKa

Opranusm Kak OHoJIOrHYecKas cuctemMa

3.1

OAHOKIIETOYHBIE, KOJIOHUAJIbHBIE, MHOTOKJIETOYHbIE OpraHU3MBbI U
MHOTOTKaHEBbIE OPTaHU3MBI.

@opMbl pa3MHOKEHUS OPraHU3MOB: Oecrojioe (BKJIIOYash BEreTaTUBHOE) U
nosoBoe. Buapl  Oecnonoro  pasMHOXKEHHs: MOYKOBaHHWE,  CIOPYJISILIMS,

(dbparMeHTanus, KJIOHUPOBAaHUE.




[TonoBoe pasmuoxenue. [lonoseie kneTku, unu rametsl. Meio3. Craauu meiiosa.
[ToBenenue xpomocom B Meitoze. Kpoccunrosep. buonoruueckuit cmbicn mMeiiosa
1 TI0JIOBOTO IIpolecca. Melo3 1 ero MecTo B JKU3HEHHOM LIMKJIE OPTraHU3MOB.
[IpenzaponpimeBoe pa3Butue. ['amerorene3 y XUBOTHBIX. llojoBbIe »kemne3bl.
OOpa3oBaHue W pa3BUTHE TOJOBBIX KJIeTOK. CrepMaroreHe3 W OOTEHE3.
Crtpoenne TOJNOBBIX KiIETOK. OIIONOTBOpEHHE W SMOpPHUOHAIBHOE pa3BUTHE
*HUBOTHBIX. CITOCOOBI OTUIOIOTBOPEHUS: HApYKHOE, BHYTpeHHEe. [lapTeHorenes.
WunuBunyanbHoe pa3Butue opraHu3moB (oHTorenes). Craaum sMOpuoreHesa
KHUBOTHBIX (Ha mpumepe Jarymku). Ipodnenue. Tumbl apodnenus. OcodbeHHOCTH
OpoOJIeHHsT MJIEKONUTAIOMIMUX. 3apOAbIIIEBbIe JIMCTKU (TacTpyssuus). 3akiajgka
OpPraHOB M TKAaHEW W3 3apOJBIIEBBIX JHCTKOB. B3auMHOe BIMAHHME YacTeil
pa3BUBAIOIIECTOCS 3apojbllia (SMOpUOHATIbHAS WHAYKIUS). 3akiajka IUIaHa
CTPOEHHUSI >KMBOTHOTO KaK pe3yJbTaT HEPapXUYECKHUX B3aMMOJEHCTBHI TE€HOB.
Bnusaue Ha 5SMOpHOHaNBHOE pa3BUTHE PA3MUYHBIX (DAKTOPOB OKpYIKarolien
cpeasbl.

PocT u paszsutue xuBoTHBIX. [locTamOpruonanbHeIil iepuoa. [Ipsimoe u Henmpsimoe
pazButue. PazButne ¢ meramopdo3oM y OeClO3BOHOYHBIX W TO3BOHOYHBIX
KUBOTHBIX. buonornueckoe 3HaueHUWE MPSAMOrO M HEMPSMOIO pa3BUTHUS, HUX
pacrpocTpaHeHue B mpupojie. Tumbl pocTa XUBOTHBIX. DaKTOPBHI PETyISIUU
pocTta JKMBOTHBIX H denoBeka. CTaiuud TOCTIMOPHUOHAIBLHOTO PAa3BUTUS Y
KUBOTHBIX U 4eoBeKa. [lepnoibl oHTOreHe3a 4enoBexa.

Pasmuoxxenne wu passutue pacteHuil. ['ametoputr u cnopodur. Meiio3 B
KU3HCHHOM IMKJIe pacTeHuil. OOpa3oBaHuWe cmop B Tpolecce Meknosa.
l'amerorenes y pactenuil. OIUIOIOTBOPEHUE U PAa3BUTHE PACTUTEIbHBIX
opraHu3MoB. J[BOiHOE OTJIOIOTBOPEHHE Y IIBETKOBBIX pacTeHuil. OOpa3oBaHue

pa3BuTHE ceMeHU. MexaHU3Mbl PEeryJIsiliii OHTOT€HEe3a Y paCTEHUI U KUBOTHBIX

3.2

Ucropust craHOBiEHUS W pa3BUTUS TEHETHMKM Kak Hayku. (OCHOBHbIE
FEHETUYECKHUE IIOHATHS U CHUMBOJIBL. ['OMOJIOTMYHBIE XPOMOCOMBI, AJIJIEJIbHbIE
TEHbI, AJIbTCPHATUBHbIC NPU3HAKH, JOMWHAHTHBIM W PELECCUBHBIA IPU3HAK,
TOMO3UTOTa, TETEPO3UTOTa, YHUCTAas JIMHHUS, THOPHIBI, TEHOTHIN, (EHOTHIIL
OcCHOBHBIE ~ METONBI  TCHETHKH: T'HOPUIOIOTHYECKHN,  I[UTOJIOTHYECKUH,

MOJIEKYJISIPHO-T€HETHYECKUI

3.3

Mounorubpuanoe ckpemuBanue. [lepBoiii 3akoH MeHiemnst — 3aKOH eJuHO00pa3us
ruOpuioB mepBoro rmokosieHus. l[lpaBuno ngomunHupoBanus. Btopoill 3akoH
Menzenss — 3akoH pacueIUieHds Mpu3HaKkoB. LluTonoruueckue OCHOBBI
MOHOTHOPHUIHOTO CKpeluBaHus. [ MImoTe3a YucTOTH TaMerT.

AHnanusupyroiiee ckpemuBanue. I[IpoMexyTOUHBIM XapakTep HacleqOBaHUSA.

PaCI_]_[eHJ'ICHI/IC IMMPU3HAKOB TP HCIIOJIHOM JOMHWHHUPOBAHUU.




Jurubpunnoe ckpemmuBanue. TpeTuil 3akoH MeHnens — 3aKOH HE3aBUCHUMOTO
HACJIEIOBAaHUsl  IIPU3HAKOB. [{uTonmornyeckue  OCHOBBI  JAUTHOPUTHOTO
CKpEILMBaHUS.

CuerieHHoe HaciefoBaHue Mpu3HakoB. Paboter T. Moprana. CueruieHHOE
HACJIEIOBAHUE TE€HOB, HAPYLICHUE CUCIUICHUS MEXAY TIeHamMHu. XPOMOCOMHAs
TEOpHUs HACIEACTBEHHOCTH.

I'eneruka mosa. XpOMOCOMHBIM MEXaHU3M OIpeleleHHs] 1ojia. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbId U T€TEPOraMeTHBIM MoJ. I'eHeTnyeckas
CTPYKTypa TMOJOBBIX XpoMocoM. HacnemoBaHue NpHU3HAKOB, CIEIUVIEHHBIX C
IIOJIOM.

I'enotun kak nenoctHas cucrtema. llneiloTpornuss — MHOKECTBEHHOE IEHCTBUE
resa. MHOXECTBEHHBIH ayienu3M. B3auMojeicTBHe HealIeNbHBIX T'€HOB.

Kommnnementaprocts. Onuctas. [lonumepus
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BzaumopeiictBue reHotuna u cpeapl npu popmupoBanun peHoruna. I3MeHUYMBOCTb
IIpU3HaKoB. KauecTBEeHHblE M KOJIMYECTBEHHBIE IIPU3HAKU. Buabl M3MEHUMBOCTH:
HEHACJICICTBEHHAs! U HACJICICTBEHHAS.

MoaudukanmonHas  u3MeHunBocTh.  Pomb  cpeapl B (opMHpOBaHHU
Moar(UKaIMOHHON n3MeHYnBoCcTH. HopMa peakumy npu3Haka. BapuarmoHHBIA psg
n BapuanuoHHas kpuBas (B. HWoranncen). CgolictBa MoaM(UKAIIMOHHOM
M3MEHUYUBOCTH.

['enoTnnnyeckast n3MeHYMBOCTh. CBOMCTBAa T€HOTUITMYECKON U3MEHYMBOCTH. Busl
TeHOTUIIMYECKON N3MEHUMBOCTH: KOMOMHATHBHAS, MyTaIl[HOHHASI.

KomOuHatuBHass u3MEHYMBOCTb. Meio3 U TMOJOBOM TpollecC — OCHOBA
KOMOWHATUBHON M3MEHYUBOCTH. POITb KOMOMHATHUBHOM M3MEHUMBOCTH B CO3/IaHUH
TeHEeTHYECKOT0 Pa3HO00pa3us B Mpeieniax OJHOrO BU/IA.

MyTtaimoHnHas I3MEHUMBOCTb. Buibl MyTaluii: reHHbIE, XPOMOCOMHBIE, T€HOMHBIE.
CroHTaHHble M HMHIYLIMPOBAHHBbIE MYyTallMU. SIEpHbIE U LUTOIUIa3MAaTUYECKUE
MyTtauuu. COMaTHYECKUE U MOJIOBbIE MyTallu. [ [pudrHbI BOSHUKHOBEHUS MYy TallU.
MyTtareHsl M WX BIMSHHE Ha OpraHU3Mbl. 3aKOHOMEPHOCTH MYTAI[IOHHOTO
nporiecca. 3aKOH TOMOJIOTHYECKUX PsIIOB B HaclieCTBeHHOM u3MeHuuBoctu (H.H.

BaBI/IJIOB). BHCSII[GpHaSI U3MCHYHBOCTDb U HACJICACTBCHHOCTD

3.5

Kapuotun uyenoBeka. MexayHapoaHas TMporpaMMa HCCJIEAOBAaHHUS Te€HOMA
yenoBeka. MeToabl  KM3y4YeHHs T[EHETUKM  YEeJIOBEKAa: T'€HEeaJIOrM4ecKui,
OJIM3HEIOBBIH, IUTOTr€HETUYECKHUIA, MONYJIALIMOHHO-CTaTUCTUYECKUH,
MOJIEKYJIIPHO-T€HETUYECKUM. CoBpemMeHHOE OIpeieICHNE FeHOTHIIA:
IOJJHOT€HOMHOE CEKBEHUPOBAHKME, TEHOTUIIMPOBAHKUE, B TOM YHUCIIE C MOMOILBIO
[MIIP-anamu3a. HacnencrBeHHbsle  3a0ojeBaHUsS  YejloOBeKa. | GHHbIE U

XPOMOCOMHBIE 0ome3Hu YeJioBeKa. boneznun c HACJIEICTBEHHOM




MpeaApacCIOIOKCHHOCTBIO. 3HaueHue MEJUIMHCKON TeHETHUKH B MpeaoTBpAlICHUN

1 JICUCHHH I'eHETUYCCKHX 3a00sIeBaHnii YenoBeka. CTBOJIOBEIE KICTKH

3.6

JloMecTHKaIMs ¥ CeeKIus. 3apokKIeHUE CeNIEKIIUU U ToMecTukanuu. Yuenue H.U.
BapunoBa 0 1eHTpax MPOMCXOKIEHUS U MHOT000pasusi KyJbTYpHBIX PacTCHHUH.
Ponb cenexkmmu B co3maHuy COPTOB pacTeHUN M MOPOJ KUBOTHBIX. CopT, mopoa,
mTamMM. 3aKOH TOMOJIOTMYECKHX PSAJIOB B HACJEACTBEHHOM u3MeHumBocth H.H.
BaswuioBa, ero 3HaueHue s CEIEKITMOHHOM padOoTHI.

Mertoapl ceneKnMoHHOW paboThl. MCKycCTBEHHBIM OTOOp: MAacCOBBIA U
VHJIUBUyaTbHBIH. OTanel KOMOMHAIIMOHHON CEJIEKINH. HUcnreiTanue
MPOU3BOAUTENICH MO MOTOMCTBY. OTOOp MO TEHOTHIy C TOMOIIBIO OLEHKU
(dbeHoTHa MOTOMCTBA M OTOOP MO TeHOTHITY ¢ momotsio aHanmu3a JJHK.
HckyccTBeHHBIN MyTareHe3 Kak MeTOJl CeeKIIMOHHOM paboThl. PannannoHHbIi u
XUMHYECKH MyTareHe3 Kak WCTOYHMK MYyTallMii y KYJIbTYpPHBIX (opm
opranu3moB. Hcnonb3oBaHHE€ TE€HOMHOIO  PEJAKTUPOBAHMS U  METOJOB
pexombOuHanTHBIX JIHK n7s momyueHus HCXOIHOTO MaTepralia JAJisi CEICKIUH.
[Nony4yenne mnonmruionioB. BHyTpuBmmoBas ruOpummsanms. bamskoponcTBeHHOE
CKpelMBaHue, Wiu WHOpuAMHT. HepoicTBEHHOE CKpelMBaHWEe, WIM ayTOPUIWHT.
I'ereposuc u ero mpuuunsl. Vcnons3oBaHue rerepo3uca B cenieKiuu. OtnanéHHas
rubpuanzarust. [lpeogonenne Oecrutomusi MEXBUIOBBIX THOpUAOB. JlocTikeHMs

CEJIEKIIMU PACTEHUI U KUBOTHBIX

3.7

OOBEKTHI, UCTIONB3yEeMbIe B OMOTEXHOJIOTUH, — KJIETOUHBIE U TKAHEBBIE KYJIBTYPHI,
MUKPOOPTaHU3MBI, HMX  XapaKTepUCTHKa. TpaauiimoHHas  OMOTEXHOJOTHS:
xneborneueHre,  MOJMyYeHWE  KHUCIOMOJIOYHBIX  TPOAYKTOB,  BHUHOJENHE.
Muxkpobuonoruueckuii cunTe3. OOBEKTHI MHKPOOHOJIOTMYECKUX TEXHOJIOTHH.
[MpousBomcTBO  Oenmka, aMUHOKHCIOT ©  BHUTAMHHOB. HckyccrBeHHOE
OILUIONOTBOpPEHUE. PEKOHCTPYKIMS SHMIEKICTOK U KIOHMPOBAHUE JKUBOTHBIX.
MeTton TpaHCIUTaHTalUK AP KIETOK.

XpOMOCOMHAasi W Te€HHas WHXEHepusa. VICKyCCTBEHHBI CHHTE3 TI€Ha U
KOoHCTpyHpoBanue pexkomOuHaHTHBIX JIHK. JlocTmxkeHuss M MepCrieKTHUBbI
XpPOMOCOMHOM M TEHHOM WHXXEHEepUU. MeaunuHckue OHUOTEXHOJIOTHH.

Hcnons30BaHne CTBOJIOBBIX KIETOK

CucreMa ¥ MHOT0OOpa3ue OpraHM4eckoro Mupa

4.1

buonornueckoe  pasHooOpa3zue  OpPraHU3MOB. CoBpemeHHast  cucreMa
OopraHmyeckoro Mmwupa. IIpuHIOUIB KiaccUpUKAUu OpraHu3MoB. (OCHOBHBIE
CUCTCMATHYCCKHUC prr[l'[I)I OpFaHI/ISMOB.

Oco0EeHHOCTH CTPOCHUS U >KU3HEACSITEIIBHOCTH OJHOKJIETOYHBIX OpPraHU3MOB.
bakTepun, apxeu, oJHOKJIETOUHbIE I'PUObI, OJHOKIETOYHBIE BOJOPOCIH, APYTUe

IIPOTHUCTHI. KomonunanpHble OpTraHHU3MBI. ﬂBI/I}KeHI/Ie OAHOKJICTOYHBIX OPTraHU3MOB:




aMé6OI/I,Z[HOG, KT'YTUKOBOC, pCCHHUYHOC. 38.H_[I/IT8. Y OAHOKIJICTOYHBIX OPraHHU3MOB.

Pa3,[[pa)KI/IMOCTB Y OAHOKJICTOYHLIX OPTraHU3MOB. Takcucel

4.2

MHOrokjIeTouHble pacTeHus. B3anMOCBs3b YaCTE MHOTOKJIETOYHOI'O OpraHu3Ma.
Tkanu, opraHbl ¥ CUCTEMbI OPraHOB MHOTOKJIETOYHOTO opranu3Ma. OpraHusm
Kak enuHoe 1nenoe. TkaHm pacreHnid. Tumbsl pacTUTENBHBIX  TKAHEM:
oOpa3zoBaTelibHas, TOKPOBHAsl, TMPOBOASAIIAS, OCHOBHAs, MEXaHHYECKasl.

OcobGenHocTH cTpoeHUS, QYHKIIMNA U PACTIONOKEHHS TKAHEH B OpraHax pacTeHUI

4.3

BereratuBHble U r€HEpAaTUBHBIE OpraHbl pacTeHUN. DYHKIUU OPraHOB U CUCTEM
opranoB. Kapkac pacteHuil. J[BUkeHuE MHOTOKJIETOUHBIX PACTEHUN: TPOIIU3MBI U
Hactuu. llornomeHune BOABL, YIJIEKHCIONO ra3a M MUHEPAIbHBIX BEIIECTB
pacrenusimu. Jlpixanue pactenuil. Auddysus ra3oB yepe3 MOBEPXHOCTh KIIETKH.
TpancnioptHele cuctembl pacTeHuil. Beinenenue y pactenuil. 3amura y
MHOTOKJIETOUHBIX pacTeHuid. Kyrtukyna. CpeacTBa MacCMBHOM M XUMHUYECKOM
3amuThl. OUTOHIUBI.

PasgpaxxumocTe M perynsnus y OpranusmMoB. PazapakuMocTe M peryisanus y

MHOTOKJICTOYHBIX paCTeHHﬁ. PocrtoBrie BE€IICCTBA U UX 3HAYCHHUC

4.5

MHOTOKJICTOYHbIC ~ XHBOTHBIE. B3aUMOCBs3b  4acTeld  MHOTOKJIETOYHOTO
opranm3ma. TkaHU, OpraHbl ¥ CUCTEMBl OPTaHOB MHOTOKJIETOYHOTO OpraHU3Ma.
Opranusm kak eauHoe 1ienoe. ['omeocta3. TkaHM )KUBOTHBIX M YeJIOBeKa. THIIBI
KUBOTHBIX TKaHEW: SIUTENUaIbHas, COCAMHHUTEIbHAs, MBIIICUHAsl, HEpPBHAS.
OcobenHoctu ctpoeHusi, (QYHKIMA M PACIOJIOKEHUS TKaHEH B opraHax

JKHBOTHBIX M YCJIOBCKaA

4.6

OpraHnbl U CUCTEMBI OPraHOB >KMBOTHBIX. DYHKIIMM OPTraHOB M CHUCTEM OPraHOB.
Omnopa Tenma opraHu3mMoB. CKeJleTbl OJHOKIETOYHBIX W MHOTOKJIETOYHBIX
JKUBOTHBIX. HapyXHbIli U BHYTpeHHUH ckejeT. CTpOeHHE U THUIIbl COSIUHECHUS
KOCTEH.

JIBIDKEHHME MHOTOKJICTOYHBIX JKMBOTHBHIX. IluTanue KUBOTHBIX. IluTaHume
MMO3BOHOYHBIX JKUBOTHBIX. J[pIxanue xuBoTHBIX. KoxkHOe apixanue. XKabepHoe u
JIErOYHOE JhIXaHHE.

JIpIXaHrue MO3BOHOYHBIX >KMBOTHBIX. DBOJIOLHUOHHOE YCJIOKHEHHE CTPOCHUS
JIETKUX TMO3BOHOYHBIX JKUBOTHBIX. J[pIxaTenbHas cUcTeMa 4esioBeka. MexaHuszm
BEHTWISILMM JIETKUX y NOTUL W MICKONUTAOMMX. TpaHCcnopT BEWIECTB Y
opraHu3moB. TpaHcOpT BewmEeCTB y KMBOTHBIX. KpoBeHOCHas cucrema u e
OpraHbl. KpoBeHocHast ~ cucrema  MO3BOHOYHBIX  YKUBOTHBIX. Kpyru
KpoBOOOpamieHusi. DJBOJIONMOHHBIE  YCIOKHEHUS CTPOCHHS KPOBEHOCHOM
CHCTEMBI MO3BOHOYHBIX XUBOTHBIX. BeifeneHue y opraHu3moB. Beigenenue y
KUBOTHBIX. COoKpaTuTeabHbIe Bakyou. Opransl BeiaeeHuss. CBA3b MOJOCTH TEa

C KpOBCHOCHOfI nu BBIHCHHTCHLHOﬁ CHUCTCMaMU. BBII[CJ'ICHI/IG Y IIO3BOHOYHBIX




KMBOTHBIX. 3allluTa Yy MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpOoBBI M HX
IIPOU3BO/IHBIE.

Pa3znpaxuMocTh 1 perynsnus y opranu3MoB. Pa3ipakxuMocTh y OZHOKIETOYHBIX
opranu3moB. Takcuchbl. Pa3gpaXXumMocTe M peryiasuuss y MHOTOKJIETOYHBIX
pacteHuii. PocToBbIE BElIECTBA U UX 3HAYEHHUE.

HepBHast cucrema u pedieKTopHasi peryyisiius Y MHOTOKJIETOYHBIX >KHBOTHBIX.
Hepshas cuctema u e€ otaensl. DBONIOIMOHHOE YCIOXKHEHUE CTPOSHHSI HEPBHOM
CUCTEMBI Y KUBOTHBIX.

Pa3pabotka anroputMoB M mnporpamm Il 3PQPEKTUBHON (PYHKIMOHAIBHOMN
aHHOTallMd  TE€HOMOB, TPAHCKPUIITOMOB, IIPOTEOMOB, MeTab0JI0MOB

MUKpPOOPTraHHW3MOB, PACTEHUH, )KUBOTHBIX U YEJIOBEKa

OpFaHI/ISM YCJIOBCKA U €TI0 3J0POBLE

5.1

OpraHel ¥ cUCTEMBI OPraHOB yesnoBeka. OTIebl TOJIOBHOTO MO3ra MT03BOHOYHBIX
KHUBOTHBIX. Peduekc u peduekropHass nyra. be3ycioBHbIE U yCIOBHBIC
peduiekcbl. ['ymopanpHast perynsimusi ¥ SHAOKPHHHAS CHCTEMa >KHUBOTHBIX H
yenoBeka. JKene3pl JHIOKPHHHON CUCTEMBI M X TOPMOHBI. J[eficTBHE TOPMOHOB.
B3aumocBsa3p HEpBHON U SHIOKpUHHOM cucTteM. [ 'umoramamo-runodusapHas

cucteMa. Pediekc u pedprekropHas gyra. besycnoBHbie 1 yCI0BHBIC pedIEKChI

5.2

3aunmra opraHusMa ot O6oine3Heil. IMMyHHas cuctema uenoBeka. KieTouHslil u
TYMOpPANbHBIA WUMMYHHUTET. BpoXa¢HHBIN, NpuOOpeTEHHBIN crnenuduueckuii
UMMyHHUTET. Teopussi  KIOHAJIbHO-CENEKTUBHOro ummyHurera (IL.Opnux,
®.M.bepuer, C.Toneraa). BocnanuTeinbHble OTBETHl OpraHu3mMoB. Poub

BPOXKIEHHOTO UMMYHHUTETA B Pa3BUTHH CUCTEMHBIX 3a00JIeBaHUMA
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KpoBeHocHas cucrema u e€ opranbl. Cepale, KpOBEHOCHBIE COCYIbl U KPOBb.

Kpyru xpoBoob6pamenusi. Pabora cepaia u eé perymsius

54

Jpixanue yenoseka. J(uddysus ra3oB uepe3 NOBEPXHOCTh KIETKH. [IpIxaTenbHas
cucrteMa  4eyoBeka. JlpIxarelbHas  IIOBEPXHOCTb. Perymsanus  ApIXaHus.

JIpIxaTeabHble 00BEMBI

5.5

[MumeBapuTenpHas cucrema uenoBeka. OTHenbl MUIIEBAPUTEIHHOTO TpaKTa.
[MumeBaputenbHble  Keye3bl.  BHYTpHUIIONOCTHOE M BHYTPHUKJIETOYHOE

IMUIICBApPCHUC

5.6

IloxkpoBel m ux mnpousBognble. Oprasbl BbaeneHus. Ilouku. Crtpoenue u
¢byHKIMOHMpOBaHUE HeppoHa. DUIBTpaAIUs, CEKpelst 1 00paTHOE BCachIBaHHE

KaK MEXaHU3MbI paboThI OpraHoB BeieseHust. OOpa3oBaHHEe MOYH Y YeIOBEKa

5.7

HBI/I)KGHI/IC YyeJIoBeKa: MplmeuHas cucteMma. CKeJleTHBIC MbBIIINObLI U HUX pa60Ta.

CtpoeHue U TUITBI COEAUHEHUS KOCTEM

Teopus sBomtonuu. PazButue xu3Hu Ha 3emiie




6.1

OpomonmonHass  Teopus Y. JlapBuHa. IIpennocwsiiku — BO3HUKHOBEHUS
napBuHHM3Ma. JK1U3Hb U HayuyHas aedarenbHocTh Y. JlapBuHa.

JIBIKyIMe Ccuiibl HBOMOIMH BUIOB Mo Y. JlapBuHY (BBICOKash MHTEHCHUBHOCTb
pa3sMHOXEHHsT OpraHM3MOB, HAcJEJCTBEHHAas WM3MEHUYMBOCTh, Ooppba 3a
CYLIECTBOBaHME, €CTECTBEHHBIN U UCKYCCTBEHHBIN 0TOOD).

Odopmienne cuntetndeckord Teopuu sBoonuu (CTD). Heitrpansnas Teopus
sBomonud. CoBpeMeHHas HBOMIOLMOHHAA OHOOrHsA. 3HAUYCHHE SBOJIOIMOHHON

Teopur B POPMUPOBAHHUN €CTECCTBCHHO-HAYYHOU KAPTUHBI MUPA

6.2

[Tomynsnuss Kak »JeMEHTapHas €IMHULA SBOMIONMH. COBPEMEHHBIE METOIBI
OLIEHKU TI'€HETUYECKOro pa3HooOpa3us U CTPYKTypbl nomyisiuuil. M3menenue
reHooHJ]a MOMYJISALMN KaK 3JIEMEHTApHOE SBOJIIOLIMOHHOE SIBJICHHE. 3aKOH
reHetudeckoro paBHoBecus J[x. Xapau, B. BaituGepra.

DOnemeHTapHble (AKTOPbl (ABWKYIIME CHIIBI) SBONIONUH. MyTallMOHHBII
nporecc. KomOunatuBHast u3MeHUUBOCTh. Jlpeild rTeHoOB — ciydaiiHble
HEHANpaBJICHHbIE H3MEHEHHMs 4YacToT alened B momymsanusax. Oddekr
OCHOBATEJIA. Murpanumu. N3onsanns MTOIYJISLIAINA: reorpadudeckas
(mpocTpaHCcTBEHHas ), Orosoruueckas (penpoyKTUuBHas).

EctectBenHblii  oTOOp — HampaBigoomui  ¢gakrop aBoaouud.  Dopmbl
€CTEeCTBEHHOT0  O0TOOpa: JBIXKYIIUH, CTaOMIU3UPYIOIIUN, pPa3pbIBAIOLINI
(nu3pynTuBHbIN). [TonoBoit oTOOD.

[IpucnocoONeHHOCTh ~ OpPraHu3MOB  KakK  pe3yibTaT  MUKPOIBOJIOLUHU.
Bo3nukHOBeHHE — mpucOcOONeHHd Yy opraHu3mMoB.  ApoMopdo3bl U
uavoanantauuu. [Ipumeps! npucnocobnenuii y opranuzMoB. OTHOCUTENBHOCTh
MIPUCIIOCOOJIEHHOCTH OPraHU3MOB.

Bun, ero kpurepum u CcTpykTypa. BumooOpa3oBaHue Kak —pe3yibTar
MUKpO3BoOIonMH. M3omsanus — kimoueBoil (akrop BumooOpazoBanus. [lytu u
CHOCOOBI BU000pa30BaHUs: aJJIONIaTPUUECKOe (reorpaguueckoe),
CUMIIaTpUYeCKoe  (IKOJIOTMYECKOE),  «MTHOBEHHOE»  (MOJIUILUIOMIU3ALIMS,
rudpuausanys). JJInTenbHOCTh 3BOIIOLUOHHBIX TPOLIECCOB.

MexaHu3Mbl (OPMHUPOBAHUS OHOIIOTUIECKOTO pa3HO00pa3usl.

Ponp »BOMIOIIMOHHON OHOJOTHHM B Pa3pabOTKE HAYyYHBIX METOJIOB COXPAaHCHHS
O0mopazHooOpa3us. MUKpPOIBOIIONUS W KOJIBOJIOIUS IMAPA3UTOB M UX XO3SCB.
Mexanu3mbl pOpMUPOBAHUS YCTOMYMBOCTH K AHTUOMOTHKAM M CIOCOOBI OOPHOBI

Cc Hel

6.3

Metoapl M3ydeHHs MaKpOdIBOMIOUWH. [lameoHTOMOrHYecKre MEeTOAbl M3y4YEeHUs
sBomtouu. Ilepexoanbie GopMbl U GUITIOTEHETUYECKHE PSIbI OPTaHU3MOB.
Bbuoreorpaduyeckre metoabl nzyueHus sBosronuu. CpaBHeHHe (IIOpbl U GayHbI

MaTEepUKOB M OCTPOBOB. buoreorpadpuyeckue obnactu 3emian. Buasl-sHIEMUKH U




PEIIUKTHI.
DOMOpPHOJIOTHYECKHE U CPaBHUTEIBHO-MOPQPOIOTUYECKUE METOABl H3yUeHUs
HBONIIONMU. [ e€HeTHUecKre MeXaHU3Mbl JBOJIOLMU OHTOTEHE3a U TOSBICHUS
OBOJIIOIIMOHHBIX ~ HOBIIECTB. | OMOJIOTHYHBIE W  AHAJNOTUYHBIE  OpPraHbL
PynumeHTapHple  opranbl M araBU3Mbl.  MOJEKYJISIPHO-T€HETUYECKHE,
6I/IOXI/IMI/I‘~I€CKI/IC u MaTEMATUYCCKUC METOABbI HN3YyUYCHUA SBOJIFOIIUH.
T'oMmooruuneie reHEbl COBpeMeHHI)IC MCTOZbI ITOCTPOCHHUA @HHOFCHGTI/I‘ICCKI/IX
JIepEBbEB.

XpOMOCOMHI)I€ MyTalliu! U 3BOJIOIHA T'CHOMOB.

O6mme 3akoHOMepHOCTH (TIpaBWia) SBOMIONKKA. HeoOpaTHMOCTh 3BOIIIOIUH.

AnanTuBHas paguanus. HepaBHOMEpHOCTh TEMIIOB HBOJIIOLIUU

6.4

Hayunble rumnore3bl MNPOUCXOXKICHMS JKM3HM Ha 3emie. AOHOreHes H
naHcnepmus. JloHayuHble NPEACTABIEHUS O 3apOKICHUH KU3HU (KPEalMOHU3M).
I'unoTe3a MOCTOSAHHOTIO CaMO3apOXKACHUS JKU3HU U €€ ONPOBEPIKEHUE ONBITAMU
®. Penu, JI. Cpnamnanuanu, JI. Ilacrepa. IlpoucxoxkaeHue SKU3HM U
acTpoOHOJIOTHSI.

OcHoBHBIE 3Tallbl HeOpraHMueckod 3Bomtonuu. [lmanerapHas (reosioruyeckas)
9BOJIIOLIMS. XUMHUYECKassh HBOJIOLUSA. AOHMOreHHBII CHHTE3 OpraHU4ecKHX
BemecTB u3 Heopranmueckux. OmeiTr C. Mumiepa u I'. IOpu. OO6pazoBanue
nonmMepoB U3 MoHoMepoB. KoanepBatHas runore3a A.M. Omapuna, runoresa
nepBuyHOoro OynboHa JIx. XonmelHa, reHeTwdeckas rumoteza . Mémrepa.
Pu6osumer (T. Yek) um runoreza «vmpa PHK» V. I'mnbGepra. dopmupoBanue
MeMOpaH U BOBHUKHOBEHHUE MPOTOKIIETKH.

Uctopus 3emmu u metonbl e€ u3yueHus. Vckomaemble OpraHMYeCKHE OCTATKU.
I'eoxponomnorust u e€ Meronsl. OTHOCHUTENbHAS W aOCONMIOTHAS TEOXPOHOJIOTHS.
I'eoxpoHosOruuecKas 1Kasia: 0HbI, 3pbl, HEPUOBI, DIIOXH.

Hauanbnble aTansl oprannyeckoil 3Bosrouuu. [losBieHue M 3BOIIOLUSA MEPBBIX
KJICTOK. OBOJIOLUS MeTabonu3ma. BO3HHUKHOBEHHE TMEPBBIX JKOCHCTEM.
CoBpeMeHHBIE MUKPOOHBIE OMOTINIEHKH KaK aHAJIOT MEPBBIX Ha 3eMJIe COOOIIECTB.
Crpomaronutsl. IIpokapuoThl ¥ 3yKapHOTHI.

[Ipoucxoxnenne 3yKapuoT (CUMOHOTeHe3). DBOJIOIHMOHHOE IPOUCXOXKICHUE
BUpYycoB. IlponcxokaeHne MHOTOKJIETOYHBIX OpraHu3MoB. BoO3HHMKHOBEHUE
OCHOBHBIX TPYII MHOTOKJIETOYHBIX OPTaHU3MOB.

OcCHOBHBIC dTambl HBOJIONUU BBICIIMX pacTeHuid. (OCHOBHBIE apoMOpPQO3bI
pactennid. Bbeixon pactenuit Ha cynry. [losiBneHune CHOpOBBIX pacTeHUN U
3aBoeBaHue WMHU cymu. CemeHHble pacTeHus. [IpoucxoxaeHne IBETKOBBIX
pacTeHui.

OCHOBHBIE JTaIlbl OBOJIIOIIMKA  )KUBOTHOI'O MHpA. OCHOBHBIE ap0MOp(1)03H




XKHUBOTHBIX. Bennckast ¢ayna. KemOpuiickuii B3pbIB — MOSIBICHUE COBPEMEHHBIX
TUnoB. llepBeie Xxop0BbIe KUBOTHBIE. JKU3HB B BOJIE. DBOJIOLMS MO3BOHOYHBIX.
[Tpoucxoxnenne ampubuii u pentwimid. [IporcxoxaeHNe MIECKOMUTAIIINUX U
ntun. [lpunnun xiarodeBoro apomopdosa. OcBoeHHe OECHO3BOHOYHBIMH H
MMO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

Pa3ButHe xu3HM Ha 3eMJie [0 ApaM U NepUoAaM: apXel, MpoTepo30i, NaJeo30u,
Me3030#1, KaiHO30M. OOmas XxapakTEepUCTHKA KIUMaTa M TEOJOTHYECKUX
nporeccoB. [losiBieHne U paclBET XapaKTePHBIX OPraHU3MOB. YTiIeo0pa3oBaHHE:
€ro YCJIOBHSI U BIIMSIHUE Ha ra30BbIA COCTaB aTMOC(EPHI.

MaccoBbie BBIMUpPAHUS — DKOJOTHYECKHE KPHU3UCHI mpouwioro. [IpuyuHbBl U
CJIEJICTBHSI MACCOBBIX BbIMUpaHHil. COBpEMEHHBI 3KOJOTHUYECKUM KPU3HUC, €ro

0COOEHHOCTH

6.5

Pazgenst u 3amaum  anTpomnosiorud. Metoasl aHtponojiorud. CTaHOBIICHHE
MpeACTaBICHUMN O MPOUCXOKACHUH UyeoBeKka. COBpeMEHHbIE HaAyYHbIE TEOPHH.
CxoacTBO 4enoBeKa C KUBOTHBIMH. CHCTEMaTHYECKOE MOJIOKEHUE YEJIOBEKa.
CBuzpeTenbcTBa  CXOJACTBA  YEJIOBEKAa C  JKMBOTHBIMH:  CPaBHUTEIHHO-
MOP(OJIOTHIECKHUE, AMOPHOJIOTUYECKHE, (U3HOIOTO-OMOXUMHYECKHE,
noBeaeH4Yeckre. OTINYMS YeIOBEKa OT KUBOTHBIX. [IpSAMOX0KIeHNE U KOMILIEKC
CBSI3aHHBIX C HUM MPHU3HAKOB. Pa3zBUTHE TOJOBHOIO MO3ra U BTOPOM CUTHAJIBHOMN
CHUCTEMBI.

JBrxymue cuibl (pakToppl) aHTpOIOTeHe3a: OWOJIOTHYEeCKHe, COIHAIbHBIC.
CooTHomieHre OMOIOrMYECKUX U COUAIBHBIX ()aKTOPOB B aHTPOIOTEHESE.
OCHOBHBIE CTaIMM AHTPOIIOT€HE3a. ABCTPATIONUTEKU — ABYHOTHE MPEAKHU JIOACH.
UenoBek  yMmenblil, TE€pBbIe  M3rOTOBJICHUA Opyauid Tpyaa. UYenoBek
MPSAMOXOJIAIIMNA W TIEPBBIM BBIXOJA JIOACH 3a mpenensl Adpuku. YemoBek
reiinenbOeprckuii — oOIMI TpeqoK HEeaHIepPTalIbCKOTO YelIOBEKa U YelOBEKa
pasymHoro. YenoBeK HEaHIEPTAJbCKUK KakK BHUJ JIIOJEH XOJIOAHOTO KJIMMAaTa.
UYenoBek pasyMHBIM COBPEMEHHOI'O THIIA, JEHUCOBCKMM YEIIOBEK, OCBOCHUE
KOHTHHCHTOB 32 IpenenamMu AQpukm.

DBOJIIOLUST  COBPEMEHHOT0 4YelloBeKa. ECTECTBEHHBI OTOOp B MOIMYJSALUSAX
qenoBeka. MyTalnMoOHHBINA Tporece U momuMopdusm. [lomynsiioHHbBIE BOJHBL,
npeiid reHoB, Murpanus U «3G(EKT oCHOBATENS» B MOIMYISAIUAX COBPEMEHHOTO
YeJioBeKa.

UYenoseueckue pacel. Ilonstme o pace. bonpmme pacel:  eBporeouaHas
(eBpasmiickasi), aBCTpajJO-HETpOUJHAs  (dPKBAaTOpUAJbHAsI),  MOHTOJOHMIHAS
(a3maTcko-amepuKaHcKas). Bpems u myTH pacceieHHs ueloBeKa MO IUIaHEeTe.
EannctBo  dyemoBeueckumx pac. HayuHas  HeCOCTOSTENBHOCTh  pacu3Ma.

[IpucnocoOneHHOCTh YenoBeKa K pa3HbIM YCIOBHUSM OKPYJKalolell Cpembl.




Bmusinue reorpaduueckoit cpenbl M Apeiida TeHOB Ha MOpP(DOJIOTHIO U

(I)I/BI/IOJ'IOI“I/IIO YCJIO0BCKa

OKOCHCTEMEI U NpUCymue MM 3aKOHOMCPHOCTHU

7.1

Pasznensl u 3anaun sxosnoruu. CBA3b HKOJIOTUU C APYTUMU HAyKaMHU.
Meroasl skonoruu. IlomeBble HaOMIOACHUS. OKCIEPUMEHTHI B OKOJOTHH:
MpUpOaHbIE M JabopaTopHble. MojenupoBaHHe B OKOJOTUH. MOHHUTOPUHT

OKpYKaroIllel Cpeibl: IOKAIbHBII, pErMOHANBHBIN U TJ100abHBIH

7.2

Okonornyeckre (akTopsl U 3aKOHOMEpHOCTH WX zAeictBus. Knaccuduxanms
IKOJIOTHUECKUX (DAaKTOpOB: aOMOTHYECKHE, OWOTHUYECKHE, aHTPOIOTCHHBIE.
OOme 3aKOHOMEpPHOCTH JEUCTBHA SKoJorndyeckux ¢akropos. [IpaBuio
munumyma (K. Ilnpenrens, lO. JIuOux). TonepaHTHOCTh. DBpUOMOHTHBIE U
CTEHOOMOHTHBIE OPTraHU3MBI.

Abunotnyeckue Qaxtoprl. CBeT Kak sKosiornyeckuil gakrop. [eiicTBue pa3HbIX
Y4aCTKOB COJHEYHOIO CIHEKTpa Ha OPraHM3MBL. OKOJIOTMYECKHE TPYIIIBI
pacTeHMM M JKMBOTHBIX II0 OTHOLICHHIO K cBeTy. CHUTHainpHas pPOjib CBETA.
DOoTONEPUOIU3M.

Temnepatrypa kak okomorudeckuii cakrop. JleiicTBue Temmeparypbl Ha
opranusmsl. [ToMKMIOTEpMHBIE U TOMOMOTEPMHBIE OpPraHU3Mbl. DBPUTEPMHBIE U
CTCHOTEPMHBIE OPTaHU3MBI.

Bnaxxnocte kak 9konoruuyeckuit ¢akrop. I[lpucmocobnenus pacteHuid K
NOJJIEpKaHUIO BojHOrO Oanmanca. Kiaccudukanusi pacTeHUl MO OTHOLICHUIO K
Boje. [IpucnocoOaenust >KUBOTHBIX K U3MEHEHHUIO BOAHOTO PEXHMMA.

Cpenpl oOWTaHMS OPraHM3MOB: BOJHAs, HA3E€MHO-BO3JYIIHAs, IIOYBEHHAs,
rNyOMHHAs  MOANOYBEHHAas, BHYTPUOpPraHu3MeHHas. DOU3NKO-XMMHUYECKUE
0COOEHHOCTH Cpel OOWTaHWS OpraHu3MoB. I[IpHcCrOCOOJIEHUSI OpPTaHU3MOB K
KHU3HU B pa3HbIX Cpeaax.

buonornueckue putmsl. BHenHue u BHyTpeHHHE pUTMBL. CyTOYHBIE U FOIUYHBIE
put™Mbl. IIprcnocoOIeHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHHUSM YCIOBUM
KHU3HU.

XKuznennsie popmel opranu3moB. [loHstue o xuzHeHHOH (opme. JKU3HEHHbIE
(GopMBl pacTeHM: JepeBbs, KyCTapHUKU, KYyCTapHUYKH, MHOTOJICTHHE TPaBBI,
oJHOJeTHUE TpaBbl. JKuzHeHHbIEe (POPMBI KUBOTHBIX: THIPOOUOHTHI, T€OOUOHTHI,
a3poOuOHTBI. OCOOEHHOCTH CTPOCHMS U 00pa3a >KU3HU.

buotnyeckue QaxTopbl. Buabl OMOTHYECKMX B3aMMOJAEWUCTBHI: KOHKYpPEHIIMS,
XMITHUYECTBO, cuMOMO03 U ero ¢opmsl. Ilapazutusm, koomepauus, MyTyaausM,
KOMMEHCAIU3M (KBapTUPAHTCTBO, HaxJeOHUYECTBO). Hetpoduueckue
B3aMMOJICHCTBUST  (Tomuueckue, (Qopuueckue, (¢dabpuyeckue). 3HAUYCHUE

OMOTHUYECKNX B3aUMOJICHCTBUN JUII CYIIECTBOBAaHUS OPraHU3MOB B Cpele




o0UTaHUA. HpI/IHI_II/IH KOHKYPCHTHOI'O UCKJIFOUCHUA
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DKOJIOTUYECKHE XapaKTePUCTUKU momyssiuuu. llomymnsmus kak Ouonormueckas
cucrema. Postb HEOJHOPOIHOCTH cpefibl, (hru3ndecKux O0apbepoB U 0COOEHHOCTEH
Ouoyornu BHIOB B ()OPMHPOBAHUU MPOCTPAHCTBEHHOW CTPYKTYPHI HOITYJISIIHIA.
OcHOBHbIE TOKa3aTeNu TMOMYJALHUNA: YHCIEHHOCTb, IUIOTHOCTh, BO3pacTHas M
II0JIOBAast CTPYKTypa, pOXKIAEMOCTb, IPHUPOCT, TEMII POCTA, CMEPTHOCTS,
MUTpaLys.

Okosorudeckass CTpykTypa mnomyysinud. OILleHKa YHCICHHOCTH IIOIYJIALHH.
JluHaM¥Ka TOMyJIALMHA U €€ Perysisinusd. buoThuuecknii MOTEHIHA IOIYJIALHH.
MonenupoBanue JUHAMHMKU — nomyiasuuu. KpuBble pocTa  UHCICHHOCTH
nomyssinui. KpuBbele BbDKHMBaHMSA. Perymisius 4MCIEHHOCTH MOIYJISILUI: POJb
(GakTopoB, 3aBUCAIIMX M HE 3aBUCAIIMX OT IJIOTHOCTH. OKOJIOTHYECKHE
cTpareruu BUJ0B (r- u K-cTparerumn).

[lonsatue 006 »sKoOrMYecKoil Hume Buaa. MecrooOutanue. MHoromepHas
Mozenb sKonormdeckon Humum Jx.M. XarumHcona. Pasmepsl 3K0norudeckon
Hum. [ToreHnmanbHas U peain30BaHHas HUILIH.

Bun xak cucrema mnomynsuumid. Apeaibl BUAOB. Buabsl M MX KU3HEHHbIE
CTpaTerud.  3aKOHOMEPHOCTH  TOBEAEHUS U MHUIpaluil  >KMBOTHBIX.

brnonornyeckme MHBa3NN JYy>XKCPOAHBIX BUJ0OB

7.4

CooOmiectBa opraHu3MoB. buorieHo3 u ero cTpykrypa. CBsizM Mexay
opranm3MamMu B OwuoreHoze. DkocucTeMa Kak OTKpbiTas cucrema (A.J[x.
Tencnu). @yHKIMOHAIBHBIE OJIOKM OPraHU3MOB B JKOCHCTEME: MPOAYLEHTHI,
KOHCYMEHTHI, peayleHThl. Tpodudeckue ypoBHH. Tpodudeckue 1enud U CETH.
AbGuotnyeckue 0y0ku dkocucteM. [louBbl M MBI B 3KOcHcTeMax. KpyroBopor
BEILIECTB U MMOTOK YHEPTUU B IKOCUCTEME.

OcHOBHBIE TIOKa3aTeM 3KOCUCTEMBbI. buomacca u mpoayKiusa. DKOJOTUYECKHE
MUPaMUIbI Yuces, OMOMacChl M DHEPTUH.

HampaprnenHbie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKieccuu. llepBuuHbie u
BTOPUYHBIE CYKIIECCHM M WX TMPUYMHBL AHTPONOreHHBbIE BO3/ICHCTBUA Ha
cykueccuu. KimnmakcHoe cooOrmiectBo. bruopaznoobpasue v moiHoTa KpyroBopora
BEIIECTB — OCHOBA YCTONYMBOCTU COOOIIECTB.

[IpupogHbie HSKOCHUCTEMBI. AHTPOIOTE€HHBIE HSKOCUCTEMBI. ATPOIKOCHUCTEMA.
ArpoueHos. Paznnuns Mexxny aHTpOIIOT€HHBIMU U TPUPOAHBIMH 3KOCHCTEMaMHU.
Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucteM. ['opoackas dmopa u
¢dayna. CuHaHTpOMNU3aLKsa TOPOJACKON (payHbl. bruonornueckoe u Xo3siiiCTBEHHOE
3HAUEHUE arpO’KOCHCTEM M ypOOIKOCHUCTEM. 3aKOHOMEPHOCTH (HOpMHpOBAHUS
OCHOBHBIX B3aUMOJCUCTBUI OPTraHU3MOB B SKOCUCTEMAX.

[Iepenoc 3HEpruM M BELIECTB MEKIY CMEKHBIMU 3KOCUCTEMAMHU. Y CTOMYMBOCTD




OpraHnu3mMoB, l'IOl'Iy.]'IHI_II/Iﬁ U 3KOCUCTEM B YCIOBUAX CCTCCTBCHHBLIX U

AHTPONIOTEHHBIX BO3ACUCTBUN

7.5

buocdepa — oOmemnanerapnas o6Oojouka 3emiid, TAE€ CYIMIECTBYET WU
cymiectBoBana JKu3Hb. YueHue B.M. Bepnaackoro o Omocdepe. Obmactu
o6uocgeps! u e€ coctas. Kupoe BeriecTBo Ouochepsl U ero PyHKINH.
3akoHOMEPHOCTH cymiecTBoBaHusl Ouocdepsl. OcoOeHHOCTH Ouochepsl Kak
ro0anbHOM  JKOCHCTeMBl.  JluHamMuueckoe  paBHOBecue B Omocdepe.
KpyroBopoTsl BemecTB U OHOTCOXMMHYECKHME IHMKIBI (yTieponaa, a3oTa).
PurmuaHOCTS siBNIEHUI B Onocdepe.

3onanbHOCTh Ouocdepsl. [lonstue o 6uome. OCHOBHBIE OMOMBI CYIIW: TYHAPA,
XBOWHBIE JieCa, CMEIIAaHHBIE W IIUPOKOJUCTBEHHBIE Jieca, CTEMH, CaBaHHBI,
MyCTBHIHU, TPOMHUYECKHUE Jieca, BBICOKOTOpbi. Kimmar, pacTUTenbHBIA U
KMBOTHBIN MUP OMOMOB CYIIIH.

Crtpykrypa u (QyHKIHS >KUBBIX CHUCTEM, OIEHKAa HUX PECypCHOro MOTEHIMAla U

O6uochepHbIx QyHKIHIA

7.6

DKOJIOTHYECKHE KPU3UCHI U UX MPUYMUHBI. Bo3neiicTBue denoBeka Ha Ouocdepy.
3arpsi3HeHUE BO3AYIIHOW cpenbl. OXpaHa BO3yXa. 3arpsi3HEHHUE BOJIHOU CpPEIIbl.
Oxpana BoAHBIX pecypcoB. Pa3pymienne nouBsl. OXpaHa MOYBEHHBIX PECYpPCOB.
W3menenune kimumara.

AHTPONOTEHHOE BO3JIEHCTBUE HA PACTUTEIBHBIA M JKUBOTHBIA Mup. OxpaHa
pPacTUTEIBHOTO M KUBOTHOTO MHUpa. OCHOBHBIE NPUHLHUIIBI OXPAaHbl TPHUPOIBL.
Kpacubie knuru. Ocobo oxpansemble mpupognsie Ttepputopun (OOIIT).
borannueckue caapl U 300J0TMYECKUE MTAPKU.

OCHOBHBIE TPHUHLMIIBI YCTOMYMBOIO pa3BUTHUS YEJIOBEUECTBA U IPUPOABI.
PamonanbHOE€  MPHPOJOINONIB30BAaHME U COXpaHEHHE  OMOJIOTHYECKOTro

pa3zHooOpa3zus 3eMiau







