MYHULIUITAJIBHOE BIOJ[)KETHOE OBII[EOBPA3OBATEJILHOE YUPEX/IEHUE
KYUBBIILEBCKOI'O PAMMOHA
"CPEJHSIS OBILLIEOBPA3OBATEJIBHAS ILIKOJIA Ne 3"

PACCMOTPEHA COI''TACOBAHA
Pyxosoautens [IIMO JIsx E.B., 3amectuTenb aupexkropa rno YBP
nporokon Nel ot «31» aBrycra 2026 r. Cunoposa T.H.

«31» aBrycra 2026T.

PABOYASA ITPOI'PAMMA

(ID 9621619)
yueOHoro npeamera «buosorusi. Yriy0JieHHbIH YPOBEHB)

muist ooyyatomuxest 10 —11 kiaccos

r. Kyiiobimen, 2026



MNOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo ydebHomy 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 denepanumny,
OI'OC COO, Konuenuuu mnpemnonaBaHusi yuyeOHoro mnpeamera «buonorus» u
OCHOBHBIX TOJIOKEHHH (eiepanbHoil pabouel mporpaMMbl BOCIIUTAHMSL.

VYyebnsiii npeamer «buonorus» yriayOnénHoro ypoBHs uzydenus (10-11
KJIACChI) SIBJISIETCS OJJHUM M3 KOMIIOHEHTOB TMpeAMeTHOU obnactu «EcrecTBeHHO-
HayuHble mipeameTsl». CormacHo mnonoxenusiMm DPI'OC COO mpoduibHbIC
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, CPeTHUM MPOQECCUOHANBHBIM U BBICIIUM 00pazoBaHueM. B To xe Bpems
KOKIBIA H3 DJTHX YyYeOHBIX TPEAMETOB JOJDKEH OBITh OPHEHTHPOBAaH Ha
IPUOPUTETHOE pelIeHNEe O00pa30BaTEIbHBIX, BOCHUTATENbHBIX M Pa3BUBAIOIIUX
3a/1ay, CBS3aHHBIX C MpodopueHTaleld 00yJarouuXxcs M CTUMYJIMPOBAHUEM
MHTEpeca K KOHKPETHOM O0JIACTH HAyYHOI'O 3HAHHUS, CBSA3aHHOIO C OMOJIOTHEH,
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, onpeaesieT o0si3aTesibHOe (MHBAPUAHTHOE) MTPEIMETHOE COZIEp KaHue, ero
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 mo 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 MHUPOBO33PEHUS,
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 peanmmzanuu TpeboBanuii DPI'OC COO K mnIAHUPYEMBIM
JUYHOCTHBIM, METANpPEJAMETHbIM M MPEJAMETHBIM pe3yjbTaTaM OOy4YeHUs U B
GbopMHUpPOBAaHWM OCHOBHBIX BHUJOB Y4€OHO-TIO3HABATEIBHOW  JIEATEIbHOCTH
o0yyaromuxcsi MO0 OCBOEHUIO COJIEpkKaHUSI OMOJIOTMYECKOro Oo0pa3oBaHUsI Ha
YPOBHE CpeAHEro 00IIero 0opa3zoBaHusl.

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 OHMOJOTMH, SMOPHOJOTMM U OWOJIOTMH pPa3BUTHUA,
TE€HETHKHU, CEJIEKINU, OMOTEXHOJIOTUH, SBOTIOLIMOHHOTO YUYEHUS U IKOJIOTHH.

N3yyenne yueOHoro mnpenmera «buosorus» Ha YriIyOJIEHHOM YpOBHE
OPUEHTHPOBAHO Ha MOJTOTOBKY OOYYaIOIIMXCS K MOCIEAYIOUIEMY IOTYYEHHUIO
Ouosiornyeckoro  oOpa3oBaHHMsT B By3aX UM OpraHU3alUsAX  CPEIHEro
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 3Tv 3HaHMS TONy4aroT 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 MCIOJIb30BATh KAK OPUEHTHUPHI JJI MOCIEAYIOLIEro
BbIOOpa mpodeccun. Bo3MokHa Takke MHTerpanus OMOJOTMYECKUX 3HAHUM C
COOTBETCTBYIOIIMMHU 3HAHUSIMM, TOJYYEHHBIMU OOYHYAIOIIMMUCSA MPH H3y4YEHUU
(u3HKM, XUMHH, reorpaduu 1 MaTEMATUKH.

CrtpykTypa mporpammbl o yuyeOHOMY mpeamery "buosorus" orpaxaer
CUCTEMHO-YPOBHEBBII U HBOJIOLUMOHHBIM MOJIXOAbl K H3YYEHHIO OWOJIOTHU.
CoryiacHO UM, U3y4aroTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE JUIS )KUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpPraHU3aliy, IBOJIIOIMU OPraHUYECKOro MHpa Ha 3eMJle,
COXpaHEHUs OHOJIOrMYEecKOro pasHooOpa3us 1aHeTel. Tak, B 10 Kkiacce
U3y4aloTCsl OCHOBBI MOJIEKYJSIPHOM M KJIETOYHOH Ouosioruu, 3MOpHOJIOTHU U
OMOJIOTHHM Pa3BUTHA, TEHETUKU M CEJEKIUHU, OMOTEXHOJOTUU M CHUHTETHYECKOMN
OMOJIOTHH, aKTyaIU3UPYIOTCS 3HAHUS OOydaroumxcs Mo OOTaHHUKE, 300JI0THH,
aHaToMuM, 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
UCCJIEIOBAHUSIX B OMOJIOTUH, MIPUKIAJAHBIX aCleKTaX OMOJOrMYecKux 3HaHui. /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 WIM WHOW o0sacTh OWOJNOrMM, BKIJIAJOM OTEYECTBEHHBIX U 3apyOe’KHBIX
YU€HBIX B PEILICHUE BaXKHEUIINX OMOJIOTMYECKUX U KOJOTHYECKUX ITPOOIIEM.



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

JlocTikeHne 1enu Mu3ydyeHus ydyeOHoro nmnpeamera «buonorus» 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-HAYUHYIO KAaPTUHY MHUPA; O
CTPOCHUH, MHOTI000pa3MM M OCOOCHHOCTSX OHOJIOTHYECKHX CHCTeM (KIIeTKa,
OpraHu3M, MOMYJISIINS, BU, OMOTeo1eH03, Onocdepa); O BHIIAIONUXCS OTKPBITHSIX
Y COBPEMEHHBIX UCCIIEOBAHUSIX B OMOJIOTHH;

O3HAaKOMJIEHHE OOYYaromIMXCsl C METOJAMH T[O3HAHWS KUBOW IMPUPOJIBI:
UCCJIEIOBATENIbCKUMHU  METOJIJaMUi  OMOJIOTUYECKUX HayK (MOJEKYJSIpHOW U
KJIETOYHOM OHOJIOTMH, SMOPHOJOTMA W OHOJIOTMHM pa3BUTHUS, TEHETHKU U
CeJeKIMU, OWOTEXHOJOTUH W CHUHTETHMYECKONW OWMOJIOTUM, MaJICOHTOJOTHH,
9KOJOTMHU);  METOJaMU  CAMOCTOSITENIbHOTO  TPOBENCHUS  OMOJIOTMYECKHUX
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 CHMBOJHUKOW; YCTaHaBIIUBATh CBSI3b MEXKIY
pa3BUTHEM OHOJIOTHM U  COIUAIBHO-DKOHOMUYECKHMMH U  OKOJOTUYECKUMHU
npo0jemMaMu 4YeJOBEYECTBa; OLIEHHWBATh IOCJIEACTBUS CBOEM JEATEIbHOCTH IO
OTHOIIEHUIO K OKpY)Karollel MNpUpOAHON cpene, COOCTBEHHOMY 3I0POBBIO H
3MI0POBBIO0  OKPYXKAIOIMIMX  JIIOJeH; OOOCHOBBIBATH MW  COOJIOMATh  MEpPHI
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 OTKPBITHS B 00J1aCTH 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, MPOBEJICHUSI AKCIIEPUMEHTATBHBIX
UCCJIEIOBAHUM, pelIeHus] OMOJIOrHYeCKUX 3a7a4, MOJEIMPOBAHUS OMOJOTUYECKUX
00BEKTOB U MPOIIECCOB;



BOCIIUTAHUE y 00YyYaIONUXCsl IICHHOCTHOT'O OTHOIIEHUS K KUBOW MPHUPOJIC B
IIEJIOM M K OTJICTIbHBIM €€ 00BhEKTaM U SIBICHUSM; ()OPMHUPOBAHUE DKOJIOTHUECKOM,
TCHETHYECKOW TPaMOTHOCTH, OOIIEH KyJIbTYypbl TIOBEIACHUS B TPHUPOJIE;
MHTErpallii €CTeCTBEHHO-HAYYHbIX 3HAHUH;

npuoOpeTeHre  OOydYaloIMUMHCS  KOMIETEHTHOCTH B palMOHAIHLHOM
MPUPOJIOINOIL30BaHUU (COOJIIOICHUE TIpaBUJ TOBEJICHUS B TPUPOJE, OXPaHbI
BUJIOB, 9KOCHCTEM, OHMOCc(hephl), COXpaHEHUH COOCTBEHHOTO 370POBbS U 3/I0POBBS
OKpyXKaromux JroAeil  (cobmrogeHuss Mep npoduiaktuka — 3a00JeBaHUMH,
obOecrieueHrne OE30MACHOCTH JKU3HENEITEIbHOCTH B YPE3BBIYAMHBIX CHUTYaAIUAX
IPUPOJHOTO H  TEXHOTCHHOT'O  XapakTepa) HAa OCHOBE HCIOJIb30BAHUS
OMOJIOTUYECKUX 3HAHUM U YMEHUMN B MOBCETHEBHOM 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 obmiero oopa3oanus, coctaBimsier 204 waca: B 10 xmacce — 102
yaca (3 gaca B Hezento), B 11 kmacce — 102 yaca (3 gaca B HEJETIO).

OT60p opraHu3alMoHHBIX (HOPM, METOJOB U CPEACTB 00OyueHUs OUOIOTUU
OCYIIECTBIISIETCS ¢ YU4ETOM CHenuUKU ero COoJep)KaHHus U HaMpaBJIEHHOCTH Ha
POJIOJDKEHNE  OMOJOTHYECKOro 00pa3oBaHWsI B OpraHU3AIMsIX CPEIHETO
po¢eCCUOHAIBHOTO U BBICIIET0 00pa30oBaHUs.

O0s13aTeNbHBIM YCIIOBUEM MPU 00YYEHUU OMOJIOTUH HA YTITYyOJIEHHOM YPOBHE
SBJISIETCSI TIPOBEJICHHUE JIa0OpAaTOPHBIX M TpakTUdeckux pador. Takxke ydactue
00yJaronuxcsi B BBIMIOJTHEHUU MPOCKTHBIX M YUEOHO-HCCIIEA0BATEIBCKUX PadoT,
TEMaTHKa KOTOPBIX OMPEIEIACTCS ydYWTeJIeM Ha OCHOBE HMCIOIIHUXCS
MaTepPHAIbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBUA.



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.  buonormyeckue HayKM W HW3y4YaeMble UMH  TIPOOJIEMBL.
OyHIaMEHTAIBHBIE, NPUKIAJAHBIE W TOUCKOBBIC HAYYHBIC HWCCIECIOBAaHUS B
OHOJIOTHH.

3HadeHne OHOJOTMU B (OPMUPOBAHUHM COBPEMEHHOM €CTECTBEHHO-HAyYHOU
kaptuHbl mMupa. IIpodeccun, cBszanHbie ¢ Ouonorueld. 3HayeHHWE OHOJIOTUU B
MPAKTUYECKOM JEATEIBHOCTH 4YEJIOBEKA: MEIULIMHE, CEIbCKOM XO3SIMCTBE,
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. BaBuios, H. B. Tumodees-Pecosckuit, . Yorcon, ®@. Kpuk, JI. 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, OpPraHU3MEHHbIMN, MOIMYJISIIIUOHHO-BUI0BOM, 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 BIOOPKH M €€ JTOCTOBEPHOCTb.
Pa3bpoc B Ouonormyeckux maHHbIX. OTIeHKa JOCTOBEPHOCTH IMOJYYEHHBIX
pe3ynbTatoB. [IpuumHBI WCKaXXE€HUS PeE3yJbTATOB JSKcrepuMeHrta. llonsarue
CTaTUCTHUYECKOTO TECTA.

JdeMoHCcTpanuu



Tabmuubr u cxembl: «OCHOBHBIE TIPU3HAKU KU3HW», «buomornueckue
cuctembl», «CBOWCTBAa KMBOW MAaTepun», «YPOBHH OpraHU3alMU KUBOU
npupoas», «CTpoeHHe MKUBOTHOM KIETKW», «TKaHM MKUBOTHBIX», «CHCTEMBI
OpraHoOB 4YeJOBEeUecKoro opranusma», «buoreomenos», «buocdepa», «MeTomabl
U3YUYCHHUS )KUBOU TPUPOJIBI».

OGopynoBanue:  jaboparopHoe  oOopyaoBaHuUE  JJIsi  MPOBEICHUS
HAOJII0ICHUM, U3MEPEHHI, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp3oBaHWE PaA3IMYHBIX METOJIOB IIPHU
W3YUYCHUH KUBBIX CUCTEM.

Tema 3. buoJsiorusi KjieTku

Knerka — cTpykTypHO-QYHKIMOHANbHAs eauHuLA >kuBoro. Vcropus
oTKpbITUs KIeTKU. Paboth! P. I'yka, A. JleBenryka. Kierounas teopus (T. l1IBanH,
M. Ilneiigen, P. BupxoB). OCHOBHBIE IOJIOXKEHUS COBPEMEHHOH KIIETOYHOU
TEOPHHU.

MeTtoabpl  MOJIEKYJAPHOM M KJIETOYHOM  OWOJIOTMH:  MHUKPOCKOMUS,
xpoMmartorpadusi, 3eKTpodopes, METOJl MEUYEHBIX aTOMOB, au(dEepeHIHAIbHOES
HEHTPU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIETOK. 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: «CBETOBON MHKPOCKOIM, «DIEKTPOHHBI MHUKPOCKOID,
«Vcropust pa3BUTUS METOJIOB MUKPOCKOTIUIY.

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

IIpakTnueckas padora «M3ydeHne MeETOAOB KIETOYHOM OHOJIOTUU
(xpomarorpadus, saekrpodopes, mauddepeHmaTbHoe IEHTPUPYTUPOBAHUE,
[TLIP)».

Tema 4. Xumnueckasi OpraHu3anus KJIeTKH

XHUMUYECKUI COCTaB KIETKU. Makpo-, MUKpPO- U YJIbTPaMUKPOIJIEMEHTBHI.
Bonma m e€ posb Kak pacTBOpUTENs, pPearcHTra, y4acTUe B CTPYKTYPUPOBAHUU
KJIETKH, TEIUIOPEryisiuid. MuHepanbHble BELIECTBA KJIETKU, MX OHUONOruyeckas
poJib. POJIb KATHOHOB Y aHUOHOB B KJIETKE.

Opranuyeckue BeIlIECTBA KIETKUA. buonormyeckue mnonaumepsl. benku.
AMUHOKHUCIIOTHBIN cocTaB 0enKkoB. CTPYKTypbl OelKOBOUM MosieKybl. [lepBuuHnas
CTpYKTypa Oefika, MENTHAHAas CBsA3b. BTOpuyHas, TpeTUYHAs, 4YeTBEPTUUHAS
cTtpyktypel. Jlenarypamusi. CpoiictBa OenkoB. Kraccudukarmss — OeiakoB.
buonoruueckue Qynkiuu 6enkoB. Ilpuonul.



YraeBoasl. MoHOCaxapubl, AMcCaxapuibl, OJIMTOCAXapUIbl U OJIHCAXaPU/IbI.
O6mwmii 1aH CcTpoeHHs W (PU3MKO-XMMHUYECKHE CBOMCTBAa  YIJIEBOJIOB.
buonoruyeckue GpyHKINMU 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 HYKIEHHOBBIX KHCIOT.
Hyxneotunpl. [lpunmun xommuiementapHoctu. [Ipasmino Yapradda. Crpykrypa
JIHK — nBoiinasi cnupans. Mectonaxoxaenue u ouonornueckue gynknuu JJHK.
Bunpl PHK. ®yuxkunu PHK B kiietke.

Crpoenue monekynbl AT®. Makpospruueckue cBsa3u B Mojekyie ATO.
buonoruueckue ¢pynkiuu ATD. BoccTaHOBIIEHHBIE TEPEHOCUUKH, UX (QYHKIUU B
kietke. [pyeue wykneozuompugocgpamer (HT®). CexenupoBanue JIHK.
Memoovl cenomuxu, mpancKpunmomuKu, npomeoMuKiu.

CrpykTypHass OHOJOTHS: OMOXUMHYECKHE M OMO(H3NUYECKUEe HCCIICIOBAHMS
COCTaBa W TMPOCTPAHCTBEHHOM CTPYKTYpbl Ouomonekyl. Moodenuposanue
CMPYKmMypsl U QYHKYUi OUOMONIEKYL U UX Komniekcos. Komnvromephwiii Ouzaiin u
opeanuyecKull CuHme3 OUOMOJEKY U UX HENPUPOOHBIX AHANO208.

JdemoHcTpanuu

[Toprperst: JI. Ilomunr, k. Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®pankinh,
@. Conrep, C. IIpy3unep.

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

Tabmuubr u cxemel: «llepuogndeckas TabmuIa XUMUYECKUAX DIIEMEHTOBY,
«CTtpoeHne MoJIeKyJibl BOJbI», «BelecTBa B cocTaBe opraHu3mMoB», «CTpoeHue
MOJIEKYJIbI  Oenikay, «CTpyKTypbl OENKOBOM MOJEKyJbD», «CTpoeHHe MOJIEKYI
yriieBoioB», «CTpoeHne MOJIeKysl JUnuaAoBy», «HyKIEHMHOBBIE KUCIOTHI»,
«Crtpoenune monekyssl 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 mpokapuoruyeckas. CTpyKTypHO-
(yHKUIHOHATbHBIE 00pa30BaHUs KIETKU.



CrtpoeHne mpokapruoTHIEeCKOM KiteTku. Kilerounas cTeHKka OaKTepHil U apXei.
Oco0eHHOCTH CTPOEHUSI TeTepOTPO(PHONM M aBTOTPO(HOH MPOKAPHUOTUYECKHX
KJIETOK. MecTo U poJib MPOKapUOT B OMOLIEHO3aX.

Crpoenue u (bYHKIMOHUPOBAHHE DYKapUOTUYECKOU KJIETKHU.
[Ina3smarnueckass wmemOpana (rorazmanemma).  CTpykTypa IJIa3MaTUYeCcKoOn
MeMOpaHbl. TpaHcoOpT BELIECTB Yepe3 IIa3MaTUYECKyl0 MEMOpaHy: MaCCHUBHbBIN
(muddy3us, obneryénHas nuddysus), aKTUBHBIM (MEPBUYHBIA M BTOPUYHBIN
aKTUBHBIA TpaHcnopt). [lomymponurniaeMmocts MeMOpanbl. PabGorta Hatpuii-
KaJMeBOr0 Hacoca. DHJIOIMTO3: MUHOIMTO3, (arouuTo3. Dk3o1uTo3. Kierounas
creHka. CTpykTypa U QyHKIIMHU KJIETOYHON CTEHKU PACTEHH, TpHOOB.

Huronnaszma. [lurozomns. Lutockener. [Ipuxkenue uurornsiazMbel. OpraHouasl
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 Ionvoxcu. 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 MHUTOXOHApUM M Tutactull. llepBuunsble,
BTOPUYHBIE U  CIIOXKHBIE  IUIACTUABl  (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. MomopHhuvle 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 sdepHou 00010YKU 8 Mumo3ze. SHoepmbiii
Mpancnopm.

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

JdemoHcTpanuu



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

Tabmuubl u cxembl: «CTpoeHUE 3yKapuOTHYECKOW KIeTKn», «CTpoeHue
KUBOTHOW  KJIeTKW», «CTpOo€HHME  pacTUTENbHOM  KiIeTkm», «CTpoeHue
MUTOXOHAPUNY, «Anpo», «CTpoeHne MpOKapHUOTUYECKON KIETKI.

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

JlaGoparopuass pabGora «/3ydyeHue CTpPOEHHS KIETOK Pa3IUYHbIX
OpraHu3MOB).

IIpakTnuyeckas padora «/3ydeHue CBOMCTB KICTOUHON MEMOPAHB.

JlabopaTopHas pabora «JccnenoBaHue mIasMonM3a W JAEIUIa3MOJU3a B
PACTUTENBHBIX KIETKAX).

IIpakTnueckas  paGora  «l3yueHue  [ABWKEHUS  LMUTOILIa3Mbl B
PACTUTEINIBHBIX KIIETKAX).

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
oOMmeHHBIX Tmporeccax. DepMeHTATUBHBIM XapakTep peakuuil KIETOYHOTO
MeTabonu3ma. DepMeHThI, UX CTPOCHHE, CBOMCTBA W MEXAHU3M JICUCTBUSI.
Kodepmentsl. Otnuunst GepMEHTOB OT HEOPTaHUYECKHX KaTaau3aTtopoB. benku-
AKTUBATOPhl U OEJIKU-UHTHOUTOPHI. 3aBUCUMOCTh CKOPOCTH (PEepMEHTATUBHBIX
peakuuii OT pa3IMYHbIX (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 Gazbl. Pomoovixanue, Cs., Cs. u CAM-munuvi
gdomocunmesa. IlponyktuBHOCTh (oTOCHHTE3a. BiusHue pasznudHbiX (HaKTOpOB
Ha CKOpocTh (poTocuHTE3a. 3HaUeHnEe (HOTOCHHTE3A.

XEeMOCHUHTES. Pa3HooOpasue OpPraHU3MOB-XEMOCHHTETHUKOB:
HUTpUGUIUPYIOIIME OaKTepUH, >KeJIe300aKTepuH, CEepoOAKTEPUH, BOIOPOIHbBIC
OakTepuu. 3HaUYCHUE XEMOCHUHTE3A.

AHaspoOHbIe opranu3Mbl. Buaer Opoxenus. [IpoaykTel OpokeHHS W WX
UCIIOJIb30BAaHUE YEJIOBEKOM. AHa’pOOHbIE MHUKpPOOPraHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTHH U BO30OYAuTE N O0JIe3HEH.

AspoOHbIe OpraHU3MBbl. Orarnbl DHEPTreTHYECKOIO oOMeHa.
[ToaroroBuTenbHBIN 3Tan. [ TUKOIN3 — OECKUCTOPOIHOE PACIICTIICHUE TIIFOKO3bI.

buonoruueckoe oKUCIeHHEe, WK KIETOYHOE JAblxaHue. Pojap MUTOXOHIpUN B
mpolieccax ouosornyeckoro okucieHud. [ukmiueckue peakuuu. OKUCIUTENBHOE
dochopunupoBanue. uepeus membpannoco epaouenma npomonos. Cunmes



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

JdemoHcTpanuu

IToptpertsi: k. Ilpuctim, K. A. Tumupszes, C. H. Bunorpaackuii, B. A.
Onrenwrapar, I1. Murtuenn, I'. A. 3aBap3uH.

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

OO6opynoBaHue: CBETOBOM MHKPOCKOI, 00OPYJOBaHUE JIsi MPUTOTOBICHUS
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 dKUBOTHBIX KIIETKAX).

JladbopaTtopHas pabora «CpaBHeHue mpoiieccoB (OTOCUHTE3a U
XEMOCHHTE3a».

JladopaTopHasi padoTa «CpaBHEeHHE MPOIECCOB OPOKCHUS U JBIXAHUS.

Tema 7. HacaeacrBenHast uHGopManus U peaju3anus eé B KiIeTKe

Peakuuu matpuunoro cuHte3a. [IpuHIMI KOMIUJIEMEHTAPHOCTH B PEAKITUAX
MaTPUYHOIO CHHTe3a. Peanuzanus HacieacTBeHHOW nHpopManuu. ['eHeTnueckuit
KOJI, ero cBoucTtBa. TpaHckpumnius — Marpuudbeil cuHte3 PHK. I[Ipunumme
TPAHCKPUMIUU: KOMIUIEMEHTAPHOCTh, AHTUIAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckoti knemxe. 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. Perynsnus 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, peeepmasa, UHmezpasda.

Bupychbie 3aboneBanus 4enoBeka, )KuBOTHBIX, pactenuid. CITN]JI, COVID-
19, conanbHble 1 MEAUIIMHCKHAE TPOOIIEMBI.

Buoungopmamuxa: unmezpayus u ananuz b6orvuux maccusos («bigdatar)
CMPYKMYpHuIX buonocudeckux oanHvlx. Hanomexunonoeuu 6 buonoeuu u meouyune.
LIpoecpammupyemvie pynxyuu 6eakos. Cnocobvt 00cmasKu 1eKapcms.



JdemoHcTpanuu

[Toprpetsr: H. K. Konbnos, /1. Y. iBanOBCKHIA.

Tabmuubl u cxembl: «brocunres Oenkay, «I'eneTnyeckuit kon», «Bupyco»,
«bakrepuodarm.

IIpakTHyeckas padora «Co3naHue MOAEIH BUPYCay.

Tema 8. ’KusHeHHBIN HUKJI KJICTKH

Knerounslii 1uki, ero mnepuoasl u peryinsauus. Wutepdaza u MUTO3.
OcoOeHHOCTH TMpoLIecCOB, MpoTeKarouux B HHTep¢aze. [loaroroBka KieTku K
nenenuto.  I[lpecunretmyeckuit  (MOCTMUTOTUYECKHM),  CHUHTETHYECKHM U
NOCTCUHTETHYECKUH (MPEMUTOTUUYECKUI) TEPUOBI HHTEP(DA3HI.

Marpuunbiii cunte3 JHK — permukanms. [Ipunuunel permmkanuu JJHK:
KOMIUIEMEHTAPHOCTb,  ITOJYKOHCEPBATUBHBIM  CHHTE3, AHTUIAPAJUICIBHOCTb.
Mexanusm pernkaunn JIHK. Xpomocomsl. Ctpoenue xpomocoM. Tenomepsl u

TeaoMepaza. XPOMOCOMHBIA HAOOp KIETKM — KapuoTuil. JIUIUIOMAHBIA U
ralionIHbIi  Habopbl XpoMocoM. ['omosornunesle xpomocoMbl. [losnoBble
XPOMOCOMBI.

Henenne kietkn — MuTo3. CTaauu MHUTO3a M NIPOUCXONAIIME B HHUX

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: <«OKU3HEHHBIM MUK KIETKU», «Muros», «CTtpoeHue
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.

OcoOeHHOCTH ~ CTPOEHUSI U SKU3HEJEATEIBHOCTU  OJHOKJIETOUYHBIX
opraHu3MoB. baktepuu, apxeu, OJHOKJIETOYHBbIE TpHUObI, OIHOKIETOYHbIE
BOJIOPOCIH, APYTUE NPOTUCTHI. KOJIOHUAIBHBIE OPTAHU3MBI.



B3auMocBsI3p 4acTel MHOTOKIETOYHOrO OpraHu3ma. TKaHW, OpraHesl H
cucteMsl opranoB. OpranusM Kak eInHoe 1enoe. ['omeocras.

Tkanu pacrenuil. Tumbl pacTUTENbHBIX TKaHEW: oOpa3oBaTenbHasl,
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 opranu3smoB. Kapkac pacrenuit. CkeneTsl OJHOKIETOYHBIX H
MHOT'OKJIETOUYHBIX KMBOTHBIX. HapykHblli M BHYTpeHHHH ckeneT. CTpoeHue u
THUIIBI COEAUHEHUS KOCTEN.

JIBmxeHne  opraHu3MoB. J[BHJKEHWE  OJHOKJIETOYHBIX  OPraHMW3MOB:
amM&0OoUIHOE, KTYTHUKOBOE, PECHUYHOE. JIBHKEHHME MHOTOKJIETOYHBIX PACTEHUM:
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. lInutanue XUBOTHBIX. BHyTpuIionoctHoe 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 KIETKU. KoxkHOe apixanue. JlpIxarenbHas OBEPXHOCTb.
’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
MJIEKONUTAIOMUX. Perynsiius npixanus. JlpixareabHble 00bEMBI.

TpaHCcrIOpT BEIIECTB y OpPraHMW3MOB. TpPaHCIIOPTHBIE CUCTEMBI PACTEHMM.
Tpancriopr BemecTB y KUBOTHbIX. KpoBeHOcHas cucrema W €€ OpraHsbl.
KpoBeHocHass cucrema TMO3BOHOYHBIX JKMBOTHBIX U 4yenoBeka. Cepare,
KPOBEHOCHBIE cOCyAbl M KpoBb. Kpyru kpoBooOpaieHusi. IBOITIOLHMOHHBIC
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,
CeKpelusl U 00paTHOE BCACHIBAHUE KaK MEXaHU3Mbl paOOThl OPraHOB BBIJCICHUS.
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. Cropsl
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 Ooje3Heil. IMmyHHas cuctema uenoBeka. KieTouHbiii u
TYMOPaJIbHBIA UMMYHUTET. Bpoxa¢HHBIN W NpuUOOPEeTEHHBIN crenupuIecKuii
UMMYHHTET. Teopusi KIOoHaIbHO-celeKTuBHOro ummyHnurera (I1. Opmux, @. M.
bepuer, C. ToneraBa). BocnaiimrenbHble OTBETHI OPraHu3MOB. Poiib BpOKIEHHOTO
UMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUN.

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 U €€ OTJeibl. DBOJIOLHOHHOE YCI0KHEHHE CTPOCHUSI HEPBHOW CHCTEMBI
y KMBOTHBIX. OTHENbl TOJOBHOTO MO3ra IMO3BOHOYHBIX >KUBOTHBIX. Peduiekc u
pednexTopHas ayra. be3ycioBHbIE U YCIIOBHBIEC PEDICKCHI.

['ymopanbHass perynsiuus U SHAOKPUHHAs CUCTEMA >KMBOTHBIX M UYEJIOBEKA.
JKenes3pl HDHOOKPUHHOM CHCTEMbI M HMX TOPMOHBI. JleCTBME TOPMOHOB.
B3anMoCBsI3p HEpPBHOW UM SHIOKPUHHON cucTteM. ['Hnoranamo-runogusapHas
cucrema.

JdemoHcTpanuu

[Toprper: W. I1. [1aBnos.

Tabmuubr u cxembl: «OIHOKIETOYHBIE BOJOPOCTH», «MHOTOKIETOUHBIC
Bojopociam», «bakrepun», «lIpocrerimme», «Oprasbl LBETKOBBIX PACTEHHI»,
«CuctemMpl OpraHoB TO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIX», «Tkanm pacrenuii», «KopueBbie cuctembry, «CTpoeHue cTeOsy,
«CTtpoeHue nIMCTOBOM MIACTUHKW», «TKaHU KHUBOTHBIX», «CKEJIET 4eOBEKa»,
«lInmeBapurenbHass cucrema», «KpoBenocHas cucrema», «/IpixarenbHas

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

«KpoBeHOCHBIE CHUCTEMBI TIO3BOHOYHBIX JKUBOTHBIX», «CTpOoeHHE THJIPHDY,
«Ctpoenne niaHapun», «BHyTpeHHee cTpoeHue 10XkaeBoro uepss», «HepBHas
cucteMa pbiO», «HepBHas cucrema ssarymkm», «HepBHas — cucrtema
npecmbikatomuxcs»,  «HepBHas  cucrema  nruny», «HepBHas — cucrtema
MiIeKonuTarmux», «HepBHas cuctema yenoBeka», «Pedaexey.



O6opyaoBaHue: CBETOBOW MHUKPOCKOI, MHKpPOIpEnapaThl OJHOKJIETOYHBIX
OpraHu3MOB, MHUKpOIpenaparbl TKaHEH, pPaKOBHHBI MOJUIOCKOB, KOJUIEKI[UU
HAaCEKOMbBIX, UIJIOKOXKHUX, dHUBbIE SK3EMIUISIPhl KOMHATHBIX pacTeHUil, repOapuu
pacTeHMil pa3HbBIX OTHAEJIOB, BIAXHbIE Mpenaparbl KUBOTHBIX, CKEJIETHI
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
JEMOHCTPALIMK OIBITOB IO U3MEPEHUIO )KU3HEHHON EMKOCTH JIETKUX, MEXaHU3Ma
JIbIXaTEJIbHBIX JBUKEHUI, MOJIEJIH TOJIOBHOTO MO3Ta Pa3JIMYHbIX )KUBOTHBIX.

JlaGoparopHuasi padora «/3yyeHrne TKaHEN PaCTCHUIN».

JlaGopaTopHasi pabora «/3yyeHre TKaHEN KUBOTHBIX).

JlabopaTopHas padora «/3yueHne OpraHoB IBETKOBOI'O PACTCHUS».

Tema 10. PazMHoOXKeHUe U pa3BUTHE OPraHU3MOB

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

[TomoBoe pasmuoxkeHue. [lomoBbie kieTkn, wian rameTtel. Meno3. Craauun
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.
O6pazoBaHue 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 — oOHa u3 enasHvIX NPoodIEM IMOPUOTIOCUL.
Konyenyua mopgocenoe u mooenu mopgocenesa. Craaun >MOpHOTeHE3a
KUBOTHBIX (Ha mpumepe Jsrymku). JpoOnenwe. Tumbl  apoOneHus.
Jlemepmunuposannoe u HedepmuHupoeannoe Opobdnenue. bracmyna, munol
onacmyn. OcoOEHHOCTU ApPOOJICHUS MIIEKOMUTAIOMIUX. 3apOJIbIIIEBbIE JTUCTKU
(ractpynsiuust). 3akiiajika OpraHOB U TKaHEW U3 3apoJIbIIIEBBIX JIUCTKOB. B3anmHoe
BIMSIHUE YacTed pa3BUBAIONIETOCS 3apojbiiia (SMOpUOHATbHAS HMHIYKIUA).
3aknagka TUIaHA CTPOEHUSL JKMBOTHOIO KAaK — PE3YyJbTaT HMEPAPXUUYECKHUX
B3aMMOJICUCTBUI TE€HOB. BriusHue Ha >MOpUOHAIBHOE PA3BUTHE PaA3IMYHBIX
(aKTOPOB OKPYKAIOIIEH Cpebl.

Poct u pa3Butue x*uBOTHBIX. [locTamMOpuoHansHbIA nepuoi. Ilpsmoe wu
HenpsiMoe pa3BuTue. PaszButne ¢ wmeramopdo3oM y OECMO3BOHOYHBIX U
NO3BOHOYHBIX JKMBOTHBIX. bHOJOrMyeckoe 3HA4YEHHE NPSIMOTO W HENPSMOIO



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. OIUIOOOTBOPEHUE U PA3BUTHE PACTUTEIBHBIX
OopraHu3MoB. /[BoiHOE OIIOOTBOPEHHUE Y IBETKOBLIX pacTeHuid. OOpa3oBaHuUEe 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,
«Pa3MHOXeHUE TUAPBY, «Meio3y», «XpoMocoMmbl», «l'ameroreHnes», «CTpoeHue
SIMIIEKTIETKH U criepmaTo3onian, «OCHOBHBIE CTaauu OHTOreHesa», «lIpsmoe u
HenpsiMOe pa3BuTue», «Pa3BuThe wMaiickoro xyka», «Pa3Buthe capaHum,
«Pa3Butue nsArymku», «J[BOMHOE OIUIOJOTBOPEHUE Yy LIBETKOBBIX PACTCHUN»,
«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
CIIEPMATO30U10B, MOJIEb «LIUKIT pa3BUTHSA JISITYIIIKHAY.

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

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

JlabopaTtopnass padora «CTpoeHHE OpraHoB pa3MHOXKEHHUS BBICIIHUX
pacTeHui».

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. Konbiioa, H. U. Basusnora, A. H. benosepckoro, I'. /1.
Kapneuenko, 0. A. ®unumuaenko, H. B. Tumodeena-Pecorckoro.

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



OCHOBHBIE ~ METOJIbI ~ TCHETUKH: THOPUAOJOTUYECKUM,  IUTOJOTHYCCKUH,
MOJIEKYJISIPHO-TEHETUYECKHM.

JdemoHcTpanuu

[Toptpertsi: I'. Mengens, I'. ne ®pus, T. Mopran, H. K. Konsios, H. W.
Basunos, A. H. benozepckuii, I'. [I. Kapneuenko, 0. A. ®ununuyenko, 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. IlepBeiii 3akoH Menaenss — 3aKOH
eaMHO00pa3usi THOPUIOB MepBoro nmokojeHus. [IpaBuino nomuanpoBanus. Bropoi
3aKOH MeHend — 3aKOH pacIlICIUIeHUs MpU3HAKOB. LluTonornueckne OCHOBBI
MOHOTHOPUJIHOTO CKpEIIUBaHUs. [ UOTe3a YUCTOTHI TaMET.

Anannsupytouee ckpemrBanue. [[poMeKyTOUHBbIM XapaKTep HACIEIOBAHUS.
Pacmeruienne nmprusHakoB pyu HEMOJIHOM JOMUHUPOBAaHUM.

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

CuemienHoe HacienoBanue rnpuszHakoB. Pabotel T. Moprana. CremieHHOe
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. HacnenoBanue npru3HakoB, CHEIJIEHHBIX C IMOJIOM.

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

['eHeTnuecKkuil KOHTPOJIb PA3BUTHS PACTEHUW, XMBOTHBIX 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
M3MEHEHUS HACJIEACTBEHHOU NH(POPMAIIUU B TIOKOJICHUSX KJIETOK U OPTaHU3MOB.

JdeMoHCcTpanuu

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

Tabmuubl u cxemsl: «IlepBblii 1 BTOpoil 3akoHbl Menaens», «Tpetuil 3akoH
Mengaens», «AHaIM3UPYIOILIEEe CKpemuBanue», «HemomHoe noMHUHUpPOBaHUEY,
«CuernyieHHOEe HacleJI0BaHWEe NPU3HAKOB Yy JApo30¢uibdy, «l'eHeThka mosay,



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

OOGopynoBanue: Mojelb JUIsl JIEMOHCTpPAIlMM 3aKOHOB  €IMHO00pa3us
rUOpUIOB TIEPBOTO TOKOJICHHS M paclIeIUIeHUs MPU3HAKOB, MOJENIb 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 MPU3HAKU. BuUbI
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 M3MEHUYUBOCTH. POJIb KOMOMHATHUBHON N3MEHUYUBOCTH B CO3IaHUU
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 MyTaluid. MyTareHpl ¥ WX BJIUSIHUE HAa OPraHU3MBI.
3aKOHOMEPHOCTH MYTAIlMOHHOIO MpoIEecca. 3aKOH TOMOJIOTUYECKHUX PSAJIO0B B
HacnencTBeHHoW m3meHunBocth (H.M. BaBwiioB). BHesjepHas M3MEHUHMBOCTH U
HACJIEJICTBEHHOCTb.

Onucenemuxa U INULEHOMUKA, POIb ONUSEHEMUYECKUX (HaKmopos 8
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 3a00eBaHMs YeTOBEKa», « Buabl MmyTamuii».



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

JlaGoparopHast padora «HccnenoBanue 3aKOHOMEPHOCTEMN
MOIU(PUKAIIMOHHON W3MEHUMUBOCTU. [locTpoeHue BapualMOHHOTO psAna U
BAPUALIMOHHON KPUBON».

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

Tema 14. I'eHeTHKa YesiOBeKa

Kapuotun wenoBeka. MexayHapoaHas mporpaMma HCCIEAOBaHHS T€HOMa
4yenoBeka.  MeTonpl  M3y4YeHHsT TEHETHKM  YEJOBEKAa: TIE€HEAIOrMYECKHM,
OJIM3HEIOBBIN, HUTOTE€HETUYECKUH, NOMYJISIITUOHHO-CTaTUCTUYECKUH,
MOJIEKYJISIPHO-TEHETUYECKH M. CoBpemeHHOE OIIPENIECIICHUE IrE€HOTHUIA:
MTOJJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUINUPOBAHKUE, B TOM YHCIIE C MMOMOIIBIO
[T11P-ananu3a. HacnenctBeHHbie 3a00ieBaHus YesnoBeKka. [ eHHbIe 1 XPOMOCOMHBIE
O0one3Hu uyenoBeKa. boje3HM ¢ HACIEeNCTBEHHOW MpPeApacloioKEHHOCTHIO.
3HayeHuEe MEAUIMHCKON T€HETUKHU B MPEIOTBPAIICHUH U JIEYEHUU T'€HETHYECKUX
3a0oneBaHUN 4YesoBeKa. MeIUMKO-TeHETHUECKOe KOHCYJIbTHpoBaHuEe. CTBOJOBBIE
KJIETKU. [[OHATHE «TE€HETHYECKOTO Irpy3a». JTHUYECKUE aCHEKThl UCCIEAOBAHUN B
00J1aCTH peIaKTUPOBAHUSI TEHOMA U CTBOJIOBBIX KJIETOK.

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

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
NpOU3BOJUTENICH MO MOTOMCTBY. OTOOp MO TEHOTUIY C TOMOIIBIO OLEHKH
(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 cenekuuu. OtmanénHas rudpuauzaunus. [Ipeononenune Oecrnoaus
MEXBUJOBBIX THOPUIOB. JJOCTHKEHUS CENEKIIMN PACTEHUI U )KUBOTHBIX. «3e1éHas
DesoNIOYUA Y.

CoxpaHeHHE U U3YyYEHHE T'€HETUYECKUX PECYpCOB KYJIbTYPHBIX PACTEHUH H
UX JUKUX PpOAMYEH U1 CO3/JaHMsl  HOBBIX COPTOB M THOpHUIIOB
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 4ucie ¢ NPUMEHEHUEM COBPEMEHHbIX MemOO008 HAYUHbIX UCCIe008aAHULL,
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.

Tabmuis! u cxemsl: «LIeHTPbI NPOUCXOKAEHUS U MHOTOOOPa3Usl KyJIbTYPHbIX
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 CEJICKIIMM 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
arpOyHMBEPCHUTETA 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
KOHCTPYHUPOBaHHSI TEHOMOB C LIEJIBIO MOJYYEHUSI OPTaHU3MOB 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 CeJlEKIMH pacTeHuil. [lonyuenue
MOHOKIIOHANIbHBIX anmumein. HMcnonvszosanue MOHOKIOHANbHBIX U NOAUKTOHATLHBIX
anmumen 6 Meouyure. VICKyCCTBEHHOE OIUIOAOTBOpeHUE. PekoHcTpyKIius
AMIEKIETOK U KIOHUPOBAHUE JKUBOTHBIX. METON TpaHCIUIAHTALMU SIIEP KIIETOK.
Texnonozuu 0300pO8IeHUs, KYIbMUBUPOBAHUSL U  MUKDOKIOHAILHO2O
DA3MHONCEHUSL CEIbCKOXO03AUCMBEHHBIX KYIbIYP.

XpOMOCOMHass W T€HHasg HWHXeHepus. VICKyCCTBEHHBIM CHHTE3 I€HAa W
koHcTpyupoBaHue pekomOuHaHTHBIX JIHK. Cosdanue mpanceennvix opeanuzmos.
JIoCTMXKEHUsT W  NEPCHEKTHBBI XPOMOCOMHOM W TIE€HHOM  WHYKEHEPHUH.
DKOJOrM4eCKHe U ITUIECKHE MTPOOJIEMbl T€HHOW WHKEHEPUH.

Menununckue Ouorexnonoruu. [loctrenomuas nudposas menuuna. [T1P-
JIUarHoctuka. MeTaOoJIOMHBIA aHaJIW3, TEHOIEHTPUUYECKHUN aHaau3 MpoTeoMa
YEeJIOBEKA ISl OLEHKH COCTOSIHUS €ro 340poBbs. M CHOJIb30BaHHWE CTBOJIOBBIX
kieTok. TapretHas Tepamusi paka. 3D-OmouwmkeHepus s pa3pabOTKu
(yHIaAMEHTAJIBHBIX OCHOB MEIUUMHCKHX TEXHOJIOTMM, CO3JaHMS KOMILJIEKCHBIX
TKaHEW COYETaHUEM TEXHOJIOTMH TPEXMEpPHOro OumonmpuHTUHIra U ckaddosaunra
JUISL PEIIEHUS 3a/1a4 [TePCOHAIU3UPOBAHHON MEIULIMHBI.

CoznaHue BEKTOPHBIX BaKIMH C LENbI0 OOecrneuyeHus: KOMOMHUPOBAHHON
3amuThel OT BOo30ymuteneit OPBU, ycTaHOBIEHHE MOJNEKYJSIPHBIX MEXaHU3MOB
dbynkunonupoBanusi PHK-cogepkamux BUpYcOB, BBI3BIBAIOMIMX OCOOO OIACHBIE
3a00s1€BaHUs YEJIOBEKA U JKUBOTHBIX.

JdemoHcTpanuu

Tabmuier u cxembl: «Mcmoap30BaHrEe MUKPOOPTAHU3MOB B TIPOMBIIIICHHOM
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.

JIBrKy1ue cuiibl 3BoJrolinu BUA0B 1o Y. JlapBuHy (BbICOKasi MHTEHCUBHOCTh
pPa3MHOXXEHHS  OpPraHM3MOB, HACJEACTBEHHas WM3MEHUYMBOCTh, Ooppba 3a
CYILIECTBOBAHHE, €CTECTBEHHBIN U UCKYCCTBEHHBIH OTOOD).



Odopmiienne cuaTeTHdecko Tteopuu dBomonuu (CTD). HelTpanbhas
Teopust dBomounud. CoBpeMeHHas HBONIONMOHHAS OHOJOrus. 3HayeHue
ABOJIIOIIMOHHOM Teopuu B GOPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHBI MUPA.

JdeMoHCTpanuu

[Toptpetsi: Apucrorens, K. Jlunnei, XK. b. Jlamapk, 9. K. Cent-Unep, K.
Krosee, Y. dapeun, C. C. HerBepukos, WU. 1. llImansraysen, [Ix. Xongenn, /. K.
benses.

Tabmuubr u cxembl: «Cucrema sxuBod mnpuponbl (mo K. Jlunuero)y,
«Jlectouma xuBbIX cymecTB (mo Jlamapky)», «Mexanusm (popmMupoBaHus
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 )KUBOTHBIX», «Cxema 00pa30BaHUsl HOBBIX BUJIOB
(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 pPa3HOoOoOpa3usi W CTPYKTyphl mnonyisiui. M3meHeHue
reHooH/Ia TOMYJSALMKA KaK JJIEMEHTAPHOE DBOJIOIMOHHOE SBJIEHUE. 3aKOH
reHeTnyeckoro paBHosecus k. Xapau, B. BaitnOepra.

DOneMeHTapHble (PaKTOpbl (ABMXKYIHME CHIJIbI) ABOJIOUMH. MYyTallMOHHBIHA
npouecc. KomOumHaTMBHas u3MeHUMBOCTh. Jlpelid 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.  Murpamuu.  M3omsauuMs  HOMyJISUUM:
reorpaduyueckas (MmpocTpaHCTBEHHAs), OMoJIorudeckast (pernpoayKTUBHA).

EcrectBennpiii oTO0Op — HampaBmsitonmi ¢daktop 3Bomonuu. Dopmbl
€CTECTBEHHOI0  OoTOOpa:  JBIKYIIMM, CTaOMIM3UPYIOMIMKA,  pa3pbIBatOLIUN
(nu3pynTuBHbIi). [lonoBoit oTO0p. BO3HMKHOBEHHE W HBOJIOLHUS COLIMAIBHOIO
MIOBEJICHUS] )KUBOTHBIX.

[Iprcnoco0AeHHOCT,  OPraHM3MOB  KaK  pPe3yjabTaT  MHUKPOSBOJIOLMHU.
Bo3nukHOBeHHe — mpucrnocoOieHud y  opraHuzmMoB.  Apomopdo3bl U
uauoanantauuu. [Ipumepsl npucnocobieHuid y opranu3smMoB: MOp(hOoIorudyecKue,
dusnonornueckue,  OHMOXUMHUYECKHE,  ToBeAeHYeckne.  OTHOCUTENBbHOCTh
IPUCIOCOOJIEHHOCTH OPraHU3MOB.

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



CUMITATPUUECKOE (?KOJIOTHUYECKOE), «MTHOBEHHOE» (monumIonU3aIysl,
rubpuan3aius). JmuTeasHOCTh SBOTIOIMOHHBIX MPOIECCOB.

Mexanuzmbl (HOpMUPOBAHUS OMOJIOTMYECKOT0 pa3HOOOpa3usl.

Pons  sBontonMoHHOM OMoONOTMM B pa3pabOTKEe HAYYHBIX METOJIOB
coxpaHeHus O0uopa3HooOpa3usi. MUKPOIBOIIONMS M KOIBOJIIOIUS TAPa3UTOB M HX
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», «JIBuxyiue
CUJIBI DBOJIONUNY, «DKOJIOTHYECKAsT M3OJSAIUS MONMYJIAINA CeBaHCKON (openny,
«l"eorpadmueckass W30MANMA  JIMCTBEHHUIIBI CHOUPCKOW W JIMCTBEHHHMIIBI
naypckoiy, «llomynsiroHHbIe BOJHBI YUCIEHHOCTH XUIITHUKOB U KEPTBY», «CxemMa
NEUCTBUSA €CTECTBEHHOro otoopa», «DopMmbl OOpHOBI 3a CYIIECTBOBAHHUE,
«HpycTpuanbHbli MenaHu3M», «JKuBble nckonaemeie», «IIoKkpoBUTEIBCTBEHHAA
OKpacka YKUBOTHBIX), «IIpenynpexnaronias OKpacka KUBOTHBIX»,
«Dusznonornueckue amantauun», <«lIpucnocoOIEeHHOCT, OpraHu3MOB U €€
OTHOCUTENBHOCTHY», «Kpurepuu Buaa», «Buabl-nBoitHukN», «CTpyKTypa BUIa B
npupoze», «CrnocoObl Bugo00pazoBaHus», «l'eorpaduyeckoe Bug000pa3zoBaHUE
TPEX BHUJAOB JaHJBIIICH», «IDKOJOTHMUYECKOE BHA000pPA30BAHUE BHUJIOB CHHHUID,
«ITonmunnounel pacrenuii», «KanycTHo-peneuHblil ruOpumy.

OO6opynoBanue: repbapun pacTeHUM, KOJJIEKIIMA HACEKOMBIX, dyuesa NTHUI] U
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: oHBomooruu. llepexonubie ¢opMbl U (UIOTEHETUYECKUE  PSIbI
OpraHU3MOB.

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



OMOpPHUOIOTHYECKHE U CPaBHUTEIbHO-MOP(OIOrHYECKHE METOABl U3yUEHUs
BOMIOIMHU. ['eHeTnueckne MeXaHU3Mbl HBOJIOLMM OHTOT€HE3d U IOSBICHUS
SBOJIIOLMOHHBIX  HOBIIECTB. ['OMOJOrMYHBIE W  aHAJIOTMYHBIE  OpraHblL
PynumenrtapHpie  opranbl U aTaBU3Mbl.  MOJEKYJISPHO-TEHETUUYECKHUE,
OMOXMMHMUYECKHE M  MaTeMaTUYeCcKue  METOAbl  M3YUYCHHS  HBOJIIOLIMH.
I'omonornuyneie reHbl. COBpeMEHHBbIE METOIbl MOCTPOEHUS (HUIOT€HETUUYECKUX
NEPEBHEB.

XPpOMOCOMHBIE MYTALIMH U 3BOJIOLUS FTEHOMOB.

OO0mre 3aKOHOMEPHOCTH (TpaBUja) SBOJIONUN. [Ipuryun cmernvl GyHKyull.
HeoOpatumocTs 3Bomonnu. AnanTuBHas paauanus. HepaBHOMEpHOCTh TEMIIOB
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 3emun», «Jlpeiid KOHTHUHEHTOBY,
«Penuktey, «HavanpHble cTaguuM 3MOpPUOHAIBHOTO PA3BUTUSA IMO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHBIE M aHAJOTUYHBIE OpraHb», «PyIuMeHTBI»,
«ATaBU3MBI»Y, «XPOMOCOMHBIE HAaOOpHl YENOBEKa W IIMMIaH3e», «[ aBHBIE
HaIpaBJICHUS IBOJIOLUNY, «OOI1I1E 3aKOHOMEPHOCTH BOJIIOLIUNY.

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

Hayunbple rHUMmoTe3bl MNPOUCXOXKICHHS >KU3HM Ha 3emiie. AOHOreHe3 H
naHcrepmusi. JloHayyHble IpencTaBiIeHUs O 3apPOKICHUU KU3HU (KPEalmOHU3M).
['mnoTe3a NOCTOSIHHOTO caMO3apOKICHHUS KU3HH U €€ onpoBepkeHue onbitamu O.
Penn, JI. Cnanmmanmanmu, JI. ITacrepa. [IponcxoxkaeHue sKM3HA B aCTPOOHOJIOTHS.

OcHOBHBIE JTaIlbl HEOPTraHUYECKON 3BOJIFOLIUH. [Imanerapuas
(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 0ynapoHa JIx. XonaeitHa, reHeTH4ecKas 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. ['eoxpoHonorus u e€ MeroAsl. OTHocuTenbHas U aOCONIOTHas
reoxpoHosiorus. ['eoXxpoHonornyeckas mKasa: 30Hbl, 3pbl, IEPUOJIBI, SIOXU.



Havanbnbpie »Tambl oprannyeckor sBostonuu. [losiBieHne u  3BOTIONUS
NEPBBIX KJIETOK. DBOMIOLUSA MeTabonn3Ma. BO3HUKHOBEHHE MEPBBIX SKOCHUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OUOIUIEHKM KaK aHaJIOT MEPBBIX Ha 3emMiie COOOIIECTB.
Crpomaronutel. [IpokapruoThl U 3yKapUOTHI.

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

OcCHOBHBIE 3Tamnbl BOJIONHUHU KUBOTHOrO Mupa. OCHOBHBIE apomMopdo3bl
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 apomopdoza. OcBoeHune O€CMO3BOHOYHBIMH 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 BIMSHUE HA FA30BbII COCTaB aTMOC(EpHI.

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

CoBpemeHHasi cuctemMa opranmdeckoro mupa. [IpuHummel knaccupukanuu
opranu3mMoB. OCHOBHBIE CUCTEMATUYECKUE TPYIITbl OPraHU3MOB.

JdeMoHCTpanuu

[Toptpetsi: @. Penu, JI. Cnamnannanu, JI. Ilacrep, . . Meunukos, A. W.
Omnapun, [Ix. Xongenn, I'. Mémnep, C. Munnep, I'. IOpu.

Tabmuiel u cxembl: «Cxema onbita @. Penny, «Cxema onbita JI. [Tactepa no
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 XUBOU Npupoabl», «CTpoeHue BUpYCay,
«Apomopdossl  pactenmity, «Punnodure», «OIHOKIETOUYHBIE BOJOPOCIH,
«MHoroKneTOUHbIE BOJOpOCHN», «Mxm», «llanmoporauku», «l'onocemeHHbIE
pacteHus», «OpranHbl IIBETKOBBIX pacTeHHi», «(CxeMa pa3BUTHUS KHUBOTHOTO
Mupa», «ApoMopdo3bl KUBOTHBIX», «lIpocteitmme», «KuieuHonosaocTHbIEY,
«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», «Pa3BuUTHE KNU3HU B
KaitHO30MCcKOM 3pe», « COBpEMEHHAasi CUCTEMA OPraHUYECKOT0 MUPay.

OGopynoBanue: repbapuyd pacTeHUM pa3IUYHBIX OTAENOB, KOJUICKIIHH
HAaCEKOMBIX, BJIAKHBIEC IIPENapaThl )KUBOTHBIX, PAKOBHUHBI MOJUIFOCKOB, KOJUIEKIUU
UTJIOKOKHMX, CKEJIEThl IIO3BOHOYHBIX JKMBOTHBIX, 4YydYesna INTULl W 3BEpeEu,
KOJUICKIIUM OKAaMEHEJOCTEH, MOJIE3HBIX MCKOMAEMbIX, MYJISIKM OPraHHMYECKUX
OCTaTKOB OPraHU3MOB.

Bupryaabnass  Jga0opatopHas  padora «MojgenupoBaHuE — OIBITOB
Musnnepa—tOpu 1o uzyyeHuto abMOreHHOr0 CUHTE3a OPraHUYeCKUX COSAMHEHUN B
NEPBUYHON aTMOchepe».

JladbopaTtopHas pabora «/3ydeHue W OmMCaHHWE MCKOIIAEMBIX OCTAaTKOB
IPEBHUX OPTAHU3MOBY.

IpakTuyeckass padora «M3ydyeHue 0COOCHHOCTEH CTPOEHUS PACTCHUI
Pa3HBIX OTACIIOBY.

IIpakTnueckas padora «/3yueHue oCOOEHHOCTEN CTPOEHUS MO3BOHOYHBIX
KUBOTHBIX).

Tema 5. [IpoucxoxaeHue 4eJJ0BeKa — AHTPOIOT eHe3

Paznenel 1 3ana4n aHTPONOJIOrUU. METO 1Bl aHTPOIIOJIOI M H.

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

CX0ACTBO 4enOBEKA € )KUBOTHBIMU. CHCTEMATHYECKOE MOJI0KEHNE YEIOBEKA.
CBuzaerenbcTBa  CXOJACTBA  4YEJNOBEKA € JKMBOTHBIMU:  CPAaBHUTENIBHO-
Mopdooruueckue, AMOPHOTIOTUYECKHE, (bU3H0I0Tr0-ONOXUMUIECKHE,
noBesieHuYeckre. OTanyus 4enoBeKa OT KUBOTHBIX. [IpSIMOX0XKIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE TOJOBHOIO MO3ra U BTOPON CHUTHAJIBHON
CUCTEMBL.

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

OcHOBHBIE CTauM aHTpororeHe3a. PaHHHe dYenoBeKOOOpa3HbIe 00€3bsHBI
(TPOKOHCYITBI) U PaHHUE MTOHTUABI — OOIIHE MPEIKN YeJI0BEKOOOPa3HBIX 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  — 0OmMMNA  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.
[Taseorenerrka u nageoOreHOMMKA.



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

UYenoseueckue pacel. [loHstue o pace. bormpmme pacbel: eBponeouaHas
(eBpasmiickasi),  aBCTpajo-HErpoujHas  (9KBAaTOpUaibHAas),  MOHTOJOHWJHAs
(a3maTcko-amMepuKaHckas). Bpems u myTu paccelieHHs] 4eloBeKa IO IJIaHETe.
EnunctBo  dyenoBeueckux  pac. HayuHas  HECOCTOSITENBHOCTh  pacHU3Ma.
[Ipucrnoco0aeHHOCTh YeNOBEKa K pa3HbIM YCIOBUSM OKpPYXKAIOMEH CpEIbl.
Bnusinue reorpaduyeckoil cpeasl M Jpeiida reHoB Ha MOPQOJOTUI0 U
(U3HONOTHIO YeTIOBEKA.

MexaucCIuIUIMHapHble  METOAbl B (u3uYeckol  (OMOJOTHYECKOM)
AQHTPOMOJIOTUU.  OBOJIONMOHHAS ~ AHTPOMOJIOTHS W MaJICOAHTPOMNOJIOTHUS
YeJIOBEUECKUX NOMyJisiuuid. buocounanbHble HcCaeqoBaHUS NPHUPOABI YETIOBEKA.
NccnenoBanue K03BOIIOMUN OMOIOTMYECKOTO U COLIUATIBHOTO B YEJIOBEKE.

JdemoHcTpanuu

[Toprpetsr: Y. lapsun, JI. JIuku, 4. 4. Pornackuii, M. M. I'epacumos.

Tabnuubl 1 cxembl: «MeTolIbl aHTPONOJIOTUNY, «I'0JTOBHOW MO3T YEIOBEKaY,
«YenoBekooOpa3Hbie 00€3bsiHBDY, «CKENeT YeIoBeKa W CKEJIET UIMMIIaH3e»,
«PyIMMEHTHI U aTaBU3MbI», «/[BHXKyIIME CHIIBI AaHTPOIIOT€HE3a», « IBOIIOLUOHHOE
IpPEBO  YeENOBEKa», «ABcTpamonuTek», «UYenoBek  ymenslit», «Yenosek
npsaMoXoAsIniy, «JlenucoBckuil uenosek» «Heanaepranbipy, «KpoMaHbOHIIBD,
«ITpeaku yenoBeka», «ITamnbl 3BOJIIOIUU YEIOBEKA», «Packl yenoBekay.

OOopynoBaHue: MYJSDKM — OKAaMEHEJIOCTEeH, MpeIMETOB MaTepHalbHOU
KyJbTypbl TPEIKOB ueloBeKa, penponaykuuu (Qororpaduu) KapTuH C
MU(OJIOTMYECKUMU W OUOJEHCKUMHU CHOKETaMU TMPOMCXOXKJICHUS 4eJIOBEKa,
doTorpadguu HaxoI0K UCKOTTAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YeJI0OBEKa, MOJIENb
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 3K0JIOTHYECKUX aIallTAllNi 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. CeBepuona, 3. I'ekkens, A. Tencinu, B. H. CykauéBa. Paznensr u 3amaun
9KoJIOTHH. CBSI3b IKOJIOTUU C IPYTUMU HAyKaMH.



Meroasl 3kosioruu. IloneBbie HaOMOIEHHS. ODKCHEPUMEHTHI B 3KOJIOTHMM:
OpUPOAHBIE W JIabopaTopHble. MOJENUpOBaHHE B SKOJIOTMU. MOHUTOPHHT
OKpY>Karolel cpeibl: JIOKaIbHBIN, peTHOHATBHBIN U I100aTbHbIH.

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

JdemoHcTpanuu

[Toptpersr: A. I'ymGonbar, K. @. Pynbe, H. A. Ceeprios, 3. I'ekkenb, 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

DKoJioruueckre (PakTopbl U 3aKOHOMEPHOCTH uX AercTBus. 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 oskonormdeckuid Qaxrop. [lelicTBue TemmepaTypbl 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 oOuTaHUsS OpPraHU3MOB: BOJHAs, HA3€MHO-BO3JYIIHAs, MOYBEHHA,
rIyOMHHAsE  TOATNOYBEHHAs,  BHYTpUOpraHu3MeHHasi.  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.
XKuzHeHnHsie POpPMBI pacTEHUM: TEPEeBhs, KYCTAPHUKU, KYCTAPHUYKH, MHOTOJIETHHE



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

buornueckue (hakTophL. Bunaer OMOTUYECKUX B3aUMOJCHCTBUM:
KOHKYPEHIUsI, XUIIHUYECTBO, CUMOMO03 U ero (opmel. [lapazutusm, xoomnepaus,
MYTyaJlu3M, KOMMEHCaIn3M (KBapTUPaHTCTBO, HaxJieOHnuecTBO). Herpoduueckue
B3aUMOJIeHcTBUSL  (Tommueckue, (opuueckue, dadpuyeckue). 3HAUEHUE
OMOTUYECKHX B3aUMOACHCTBUU [JIsl CYIIECTBOBaHUS OpPraHM3MOB B Cpele
oOutanus. [IpuHIMI KOHKYPEHTHOI'O UCKITIOYEHHUS.

JdemoHcTpanuu

Tabmuupl U cxembl: «2Dkonorudyeckue @axropb», «CBETOBOH CHEKTpPY,
«IKOJIOTUYECKHUE TPYIIIBI )KUBOTHBIX MO OTHOIIEHUIO K CBETY», «TEIIOKPOBHBIE
KUBOTHBIE», «XOJOAHOKPOBHBIE 3>KUBOTHBIEY», «DU3HOIOrHUECKUE aaanTaluu
KUBOTHBIX», «Cpembl oOWTaHWs OpraHU3MOB», «bHojOrMYecKue pPUTMED,
«Kuznennole  Qopmbl  pacreHuit», «KusHeHHble  (OPMBI  JKUBOTHBIXY,
«IKOCUCTEMA MIMPOKOJIMCTBEHHOIO JIeCca», « IKOCUCTEMA XBOMHOTO Jiecay, «llemun
NUTaHHUSA), «XUIMHAYecTBOY, «llapasutusm», «KoHkypeHmus», «CuMOHu03y,
«KommeHcanuzmy.

OOGopynoBanue: repdbapur pacTeHUNM U KUBOTHBIX, MPUCHOCOOJEHHBIX K
BJIUSHUIO Pa3IMYHBIX SKOJOTUYECKUX (PAKTOpOB, repdapuu CBETOJIOOUBBIX,
TEHEJNIOOMBBIX U TEHEBBIHOCIIMBBIX PACTEHUN, CBETOJIOOMBBIC, TEHEIIOOUBBIE U
TE€HEBBIHOCIMBBIE KOMHATHBIE PACTEHMS, repOapun U KOJUIEKIIUU TEIIONTIOOUBBIX,
3UMOCTOMKHMX, MOPO30YCTOMUYMBBIX PAaCTEHUM, Yyuena MTHUIl U 3Bepei, repodapuu
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 HM3MEHEHHUSAM YCIOBUM KU3HM, 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 MPUCIOCOOJIECHUN OpPraHU3MOB K
BIIUSIHUIO TEMIIEPATypPbD».

JlabopaTopHass padora «AHATOMHUYECKHE OCOOCHHOCTH pAacTEeHUU U3
Pa3HbIX MECT OOMTAHUS.

Tema 8. Ikos10rust BUA0B ¥ MOMYJISIIM A

OKOJIOTUYECKUE  XApPAaKTEPUCTHKU  TIOIYJISALHH. [Monynsimusa ~ kak
Oouonornyeckas cucrema. Poiab HEOHOPOJHOCTH cpefibl, (PU3MUECKUX OaphepoB U
0COOEHHOCTE OMOJIOruu BUIAOB B (JOPMUPOBAHUU MPOCTPAHCTBEHHON CTPYKTYpPHI
nonyJjsinuid. OCHOBHBIE TIOKa3aTeau NOMYJSILUU: YHUCIEHHOCTb, IIJIOTHOCTb,



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

Dxosioruyeckas CTpykrypa nomyssiuud. OneHKa YHUCIEHHOCTU MOIMYJISIHH.
JluHamuKa MONMyIsiUMA U €€ peryyanus. bUOTHYeCKui MOTEHUHAN MOIMYJISLHUU.
MopgenupoBanue TMHAMUKH NOMYJsUud. KprBble pocTa YUCIEHHOCTHU MOMYISALUH.
KpuBbie BbDKMBaHUs. Perynsiius YUCIEHHOCTH MNOMYJSLUUM: PoOjb (HAKTOPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT IJIOTHOCTH. JKOJIOTMYECKUE CTPATETUU BUAOB (I- U
K-ctpaterun).

[Tonsitue 00 sKonormueckoi Huiie Buaa. Mecrtoobutanue. MHoOTrOMEpHas
Moaenb skosiornueckon Humm Jk.M. XarumHcona. Pa3mepsl 3konorudeckou
Huy. [loTeHnnanbpHas U peaaTu30BaHHAas HULLIN.

Bun kak cucrema nonynsuuid. Apeansl BUAOB. Buabl M MX KU3HEHHBIC
CTpaTeruu. JKOJIOTMYECKUE SKBUBATICHTHI.

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

JdemoHcTpanuu

[Toprpet: Ix. . XaTunHCOH.

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

O6opynoBanue: repdbapuu pacTeHUM, KOJJIEKIIUH )KUBOTHBIX.

JlabopaTtopuas  padora  «[lpucnocoGneHuss ceMsH pacTeHUH K
pacCceneHuIon.

Tema 9. Jkos0orust coodmecTB. IKOJIOrHYECKHE CHCTEMBbI.

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

Oxocucrema kak oTkpbiTasg cucrema (A. [x. Tencnam). OyHKIUMOHATBHBIE
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. AHTPONOrE€HHbIE BO3JICUCTBUS Ha
cykueccuu. KnumakcHoe coobiiectBo. bruopasnoobdpasue u nmoaHora KpyroBopora
BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIECTB.



[IpupoaHbie PKOCUCTEMBL. JKOCUCHEMbL 03ED U peK. IKOCUCmeMbl MOpel U
oxeanog. Ixocucmemvl MYyHOp, 1€Co8, cmenell, nyCmbitb.

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 8uU008-30Upukamopos (Kiouesvix
8U008) 6 (hyHKyuoHuposanuu skocucmem. IlepeHOC SHEPruu U BEIIECTB MEXKTY
CMEXHBIMHM SKOCUCTEMAMH. Y CTOMYUBOCTh OPraHU3MOB, MOMYJISALMA U SKOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX U aHTPOTIOTEHHBIX BO3/ICHCTBHA.

Mexanuzmwi 8030eticmeus 3aepA3HeHUl pPa3HbIX Munos Ha
CyOOP2aHUBZMEHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTEMHOM YPOBHSX,
OCHOBbl ~ 9KOJI02UYEeCKO20  HOPMUPOBAHUS  AHMPONO2EHHO20  B030€UCMEUs.
MeTo1070TH MOHUTOPUHTA €CTECTBEHHBIX U aHTPOIIOTC€HHBIX YKOCHCTEM.

JemoHcTpanumn
[Toptpet: A. 1. Tencnu.
Tabmumer  u cxembl:  «CTpykTypa  OMoLeHO3a»,  «ODKocHcTeMa

MIUPOKOJIUCTBEHHOTO Jiecay, «IKOCUCTeMa XBOWHOTO Jecay, « ODyHKIMOHAIbHBIC
TPYINIbl OPraHU3MOB B 3KOcUCTEeMe», «KpyroBopor BeIIECTB B HKOCHUCTEMEY,
«llenu nutanus (macTOUIHAS, AETPUTHAS )Y, « DKOJIOTHUYECKAS MTUPAMUIA YUCEID,
«JKojoruyeckas nupamuaa OMoMacch», «IKOJIOTHYECKas MUPAMUIA SHEPTUN,
«ObpazoBanne Oonotay, «llepBuunas cykmeccus», «BocctaHoBieHue geca mocie
noxkapa», «JKocucreMa 03epa», «ArpoueHos», «KpyroBopor BEmIECTB U MOTOK
SHEPrUu B arpoieHose», «l[Ipumepsl ypOboskocucTem.

OO6opynoBanue: repbapun pacTeHU, KOJUIEKIIMA HACEKOMBIX, Uydelia MTHIL U
3BEpeil, repbapru KyJbTyPHBIX U TUKOPACTYIINX PACTEHUH, aKBapUyM KaK MOJIEIb
SKOCHUCTEMBI.

IIpakTnuyeckas padora «/3yyenue u onvcanue ypOo0oIKOCUCTEMBI.

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

IKCKypeusi «IKCKypcHsl B TUIIUYHBIN OuoreoiieHo3 (B ayOpaBy, Oepe3HsiK,
€JIbHUK, HA CyXOJOJbHBIN UM TOMMEHHBIN JYT, 03€pO, OOJIOTO)».

IKCKYypeHsi «ODKCKYypCHsl B arpodKocucTeMy (Ha MOJe WM B TEIUIMYHOE
XO03SMCTBO)».

Tema 10. buocdepa — riiodanbHas IKOCHCTEMA

buochepa — obOmiemianerapHas 000Ji0uKa 3eMJIM, T/I€ CYIIECTBYET WIIU
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 CylIeCcTBOBaHUA Onocdepbl. OcobeHHOCTH Ouocdepsl 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 JIE€Ca, CMEIIAaHHbIE Y ITMPOKOJIMCTBEHHBIE JIECa, CTENH, CABAHHHBI,
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. U. 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», «Tynapa», «Taira», «Cmemannsiii jgec», «ILIupokoaucTBEHHBIN
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. 3arpsisHeHHe BO3AyIIHOW 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 W >KUBOTHOTO MHpa. OCHOBHBIC MPHUHIMIBI OXPaHbl MPUPOJIBIL.
Kpacubie xHuru. Ocob0o oxpaHsemble mnpupoanbie Tepputopuu (OOIIT).
Boranuyeckue caapl ¥ 300J0TUUECKUE TTAPKH.

OcCHOBHbIE TPUHIIUIBI YCTOMYMBOTO Pa3BUTHS YEJIOBEYECTBA U MPUPOJIBI.
PanvionansHOe  MpPUPONOMNONIB30BAaHUE M COXpaHEHHE  OMOJOTHYECKOTO
pazHooOpasuss 3emiau. OOIMe 3aKOHOMEPHOCTH TJIOOABbHBIX HKOJOTHYECKUX
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 buopecypcni.
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: Qororpadhun OXpaHIEMBIX PAaCTCHUN 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 ycranaBiamBaeT TpeOOBaHUA K pe3yibTaTaM OCBOCHUS
o0yyalmuMuCId MporpaMM cpeaHero oOmiero o0Opa3oBaHUs: JIMYHOCTHBIEC,
METarpeIMETHBIC U MIPEAMETHBIE.

B cTpykType IMUHOCTHBIX Pe3yJbTaTOB OCBOCHUS MPOrPaMMBbI 110 OMOIOTUH
BBIJICTICHBI CIIEAYIOLIUE COCTABIISAIONIME: OCO3HAHHE OOYYaIOIUMUCS POCCUUCKON
TPaXTaHCKOW UIEHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEILHOCTH
U CaMOOIIPENECICHHUI0, Haliuyue Mmomusayuu K OOydeHWI0O  OWOJIOTHH,
yenenanpasieHHoe pazeumue BHYTPEHHHUX YOEXKIEHUH JMYHOCTH Ha OCHOBE
KIIIOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAAWLMN Pa3BUTHS OHMOIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CHOCOOHOCMb 00YYaIOIIUXCSI PYKOBOACTBOBATHCS B CBOCH
JESATCIILHOCTH IICHHOCTHO-CMBICIIOBBIMU ~ YCTAaHOBKAaMH, TPHCYIIUMH CHCTEME
OMOJIOrMYecKOro  OOpa3OBaHUS, Haluuyue  NPABOCO3HAHUS  DKOJOTUUECKOU
KYJIBTYPBI, CHOCOOHOCIMU CMAUMb TIEIIA U CTPOUTD KU3HEHHBIC TTAHBI.

JIMYHOCTHBIE Pe3yNbTaThl OCBOCHHSI MPOTPaMMbl MO OUOJIOTHUHU JTOCTHUTAIOTCS
B €IMHCTBE Y4YeOHOM M BOCHHUTATEIbHOW JAEATEIbHOCTH B COOTBETCTBUHM C
TPaJAUIIMOHHBIMU POCCUHUCKUMH COIMMOKYJIBTYPHBIMU, HCTOPHYECKUMU U TyXOBHO-
HPABCTBCHHBIMHU IIEHHOCTSIMHU, MPUHATHIMH B OOIIECTBE MPAaBWJIAMU WU HOPMaMHU
MOBEJICHUSI W CIOCOOCTBYIOT TMpoOIleccaM CaMOITIO3HAHMS, CaMOBOCIIUTaHUS U
CaMOpa3BUTHUS, PAa3BUTUS BHYTPEHHEH TMO3UIMHM JIMYHOCTH, NATPUOTHU3MA U
YB)XEHUS K 3aKOHY M MPaBOMOPSAIKY, UYEIOBEKY TpyJa M CTaplIeMy MOKOJICHUIO,
B3aMMHOTO YBa)KEHHS, OEPEKHOTO OTHOIICHHS K KYyJIbTypHOMY HACIEAHIO WU
TpaIuIUsIM MHOTOHAIIMOHAIBHOTO Hapona Poccuiickoit deneparuu, nmpupoje u
OKPY’KarolIen cpee.

JIMdHOCTHBIE pe3yJbTaThl OCBOEHUS yueOHOro mpenmera «buomorus»
JOJHKHBI OTPAXKaTh TOTOBHOCTh M CIIOCOOHOCTH 00YYarOIIMXCsl PYKOBOACTBOBATHCS
cOpPMUPOBAHHON BHYTPCHHEW TIO3HMIIMEH JIMYHOCTH, CHUCTEMOW II€HHOCTHBIX
OpUEHTAllMi, TO3UTUBHBIX BHYTPEHHUX  yOEXJEHUH, COOTBETCTBYIOIIUX
TPaIUIIMOHHBIM IIEHHOCTSM POCCHUHCKOTO OOIIECTBa, paCHIMpEHUE >KU3HEHHOTO
OTIBITa W OMBITA JEATEIHLHOCTH B MPOIECCE peau3allid OCHOBHBIX HAIPaBJICHHNA
BOCTIMTATEIIHHON JACSITETLHOCTH, B TOM YHCIIE B YaCTH:

1) rpa:ka1aHCcKOr0 BOCIIMTAHUS:

c(OpMUPOBAHHOCTH TPAXKTAHCKOM MO3UIIMK 00YyYarOIerocs Kak akTUBHOTO U
OTBETCTBEHHOTO YJICHA POCCUKCKOTO OOIIECTBA,

OCO3HaHME CBOUX KOHCTUTYLHOHHBIX TMpaB MU OOS3aHHOCTEH, yBaKCHUE
3aKOHA U MPaBOIMOPAIKA;



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
SIBJICHUSIM COBPEMEHHOM KU3HHU U OOBSICHSTH €€;

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 MCCIEAOBATEIbCKUX 3a/7a4, YBaXXUTEIbHOTO
OTHOILIEHUS K MHEHUIO OIMOHEHTOB MpU OOCYXJACHUH CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COICPIKAHUS;

TOTOBHOCTh K TYMAaHUTAPHON U BOJOHTEPCKOMN JEATEIBHOCTH;

2) NaTPUOTUYECKOT0 BOCIIUTAHMS

c(hOpMHPOBAHHOCTh pOCCUICKOM IPaKIaHCKOMN UJIEHTUYHOCTH,
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 OTHOILIEHUE K MPUPOJIHOMY HACJIEAUIO 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 U COBPEMEHHOTO OOIIECTBA;

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 MTOBEICHUS;

CIIOCOOHOCTh OIEHUBATh CHUTYAIMI0 M MPUHUMAThL OCO3HAHHBIC pEIICHUS,
OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH,;

OCO3HaHME JIMYHOTO BKJIaJ|a B TOCTPOCHUE YCTOMYMBOTO OYIyIIETo;

OTBETCTBEHHOE OTHOIIIEHUE K CBOUM POJAUTENSIM, 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;

MNOHUMAHUE YMOIMOHATBHOTO BO3JACMCTBUS )KMBOM IPUPOJIBI U €€ IIEHHOCTH;



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

5) ¢usuveckoro BocmUTAHHA, (POPMHUPOBAHUS KYJIbTYPbI 310POBbSI H
IMOIMOHAJIBLHOIO 0J1ar0MOTyYHs:

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 (DU3UYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MOHMMaHUE I[EHHOCTH TMPABWI WHIWBHIYAIbHOTO H  KOJUICKTUBHOTO
0e301acHOro MOBEICHUS B CUTYalIUAX, YTPOKAIOIIKX 3JOPOBbIO U KU3HHU JIIOJIEH;

OCO3HAHHWE TIOCIEJCTBUN W HENMPHUSATHS BPEAHBIX NMPUBBIUCK (YHOTpeOICHHS
QJIKOTOJ1s1, HAPKOTHUKOB, KyPEHHUS);

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 TaKYyO IESITCIIBHOCTB;

UHTEpEC K Pa3IMYHBIM cdepaM NnpodhecCuOHANbHONU JEATEIHLHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIA BBIOOP Oyaymiel mnpodeccurn W peaTU30BHIBATH
cOOCTBEHHBIC KU3HCHHBIC TIJIAHBL;

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

7) 3K0JIOrH4eCKOro BOCIIMTAHMSA

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
OKPYXKaroIen Cpeabl;

OCO3HaHME TJ00aTBbHOTO XapakTepa IKOJIOTMYECKUX MpoOJieM U MyTed ux
pelieHus;

CIIOCOOHOCTh HMCITOJIB30BaTh MPUOOpETaeMble MPH U3YYEHUU OUOIOTHU
3HAHUS W YMEHUSA TPU PEIICHUH TPOoOIeM, CBS3aHHBIX C PaIllMOHAIBHBIM
IPUPOJONOIb30BaHUEM  (COONIOACHUE  TpaBWi  TOBEACHHUS B IPUPOJE,
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 TIPEAOTBpAIIATh UX;



HaJMYue Pa3BUTOrO 3KOJIOTMYECKOrO MBIIUICHUS, SKOJIOTUYECKON KYJIbTYPHI,
OTbITa JeATEIbHOCTH HKOJIOTUUECKOMN HaIpaBJICHHOCTH, YMEHHUSI
PYKOBOJICTBOBAaTbCSI UMM B II03HABATEJIBHOM, KOMMYHUKATUBHOW U COLUAIBHOU
MPAKTUKE, TOTOBHOCTU K YYaCTHUIO B IIPAKTUYECKOMN IESATEIBHOCTH 3KOJIOTMYECKON
HaIpaBJICHHOCTH;

8) HeHHOCTH HAYYHOr0 MO3HAHUSA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAyKH U OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JIUAJIOTe
KYJbTYpP, CHOCOOCTBYIOIIIETO 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
GbopMHUpPOBAHUM PANMOHATHFHOTO HAYYHOTO MBIIIIEHUS, CO3JaHUU IICJIOCTHOTO
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 Pa3BUTHUS MEIMIIMHBI, CO3JIaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTHM, CIIOCOOHBIX  peIIaTh PecypcHble  MpoOJIeMbl  Pa3BUTHS
YeJIOBEUECTBA, MOMCKA MyTeW BBIXO/A U3 TI100aJbHBIX AKOJIOTHYECKUX MPOOJIEM U
obecrieyeHuss  mepexoJa K  YCTOMYMBOMY  pa3BUTHUIO,  PAIMOHAIIBHOMY
WCIIOJB30BAaHUIO TPUPOJIHBIX PECYpCOB M (OPMUPOBAHMIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TIOJYYCHHH OHWOJOTUYECKMX 3HAHUN B IEIIX
NOBBIIIEHUA OOIIEeH KyJIbTYypbl, €CTECTBEHHO-HAYYHOM TI'pPaMOTHOCTH, Kak
COCTaBHOM 4acTU (PYyHKIMOHAJIBHOMW I'pPaMOTHOCTH oOydarouiuxcs, (popmupyemon
IpU U3y4EHUU OMOJIOTHH;

MOHUMAHHUE CYUIHOCTH METOJIOB MO3HAHMS, UCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTH HCIOJL30BaTh MOJIydaeMble 3HaHUS [JIs aHajdu3a |
OOBSCHEHHMS SBJIICHUN OKPYXKAIOLIEro MUpa U MPOUCXOJAUIUX B HEM HM3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIC 3aKIIIOYEHHS HA OCHOBE HAy4HbIX (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 JAESTEIbHOCTU, TOTOBHOCTH OCYIUECTBIATH
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 s  (OpPMHpPOBAHUS MHUPOBO33PEHHUSI OOYyYAIOIIKXCS
MEXIUCIUIUIMHAPHBIE (MEXKIPEAMETHBIE) OOLIEHAYYHbIE MOHITHUS, OTPaKAIOIIHE
LEJIOCTHOCTh HAy4YHOM KapTHMHBI MHUpa M CHEUU(PUKY METOIOB TO3HAHUA,
UCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, JHEPIUs, SIBICHHE, IPOLECC,
CUCTEeMa, HAayuYHbIM (aKT, MPUHIMI, THUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCIIEIOBaHNE,  HAONIOJICHWe, HW3MEpPEHHE, OKCIEPUMEHT U  JpyTue);
yHUBEpCalbHble Yy4yeOHbIE JeWcTBUS (IIO3HABATENIbHbIE, KOMMYHUKATHUBHBIE,

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

MHUPOBO33pEHUYECKME 3HAHMS M  yHUBEpCalbHble ydeOHbIE JEUCTBUS 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
JICUCTBUSA, PETYyJSTUBHBIC YHUBEpPCAIbHBIC YYEOHbIE JCHCTBHUS, COBMECTHAs
TeSATEeTHHOCTD.

MertanpeaMeTHbIE PE3yIbTaThl OCBOCHHS TMPOTPAMMBI CPEIHETO OOIIETo
00pa3oBaHMs TOKHBI OTPAXKATh:

Ogaajenne YHHUBepPCAJIbHbIMH y4eOHBIMU MO3HABATEIbHBIMH
AeCTBUSIMM:

1) 6a30BbI€e JIOTHYECKHE e CTBHA:

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

UCIIOJIB30BaTh TMPU OCBOCHUM 3HAHWA TPHUEMBI JIOTUYECKOTO MBITUICHHUS
(aHanu3a, cMHTE3a, CPaBHEHMS, Ki1acCU(pUKaAIIUU, 000OIIEHUS), PAaCKPBIBATh CMBICI
OMOJIOTUYECKUX TOHITHH (BBIACNIATh UX XapaKTepHbIC MPU3HAKH, YCTaHABIMBATH
CBSI3M C IPYTUMH TTOHSATHSIMH );

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

UCIIOJIb30BATh OMOJIOTUYECKUE TOHATUA JJIsl O0BsICHEHUS (DAKTOB M SBICHUN
YKABOU MTPUPOIBI;

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

IPUMEHSTh CXEMHO-MO/ICIIbHBIC cpencTtBa IS TPEICTaBICHUS
CYIIIECTBCHHBIX CBS3eH M OTHOIIEHWH B M3yYaeMbIX OMOJOTHYECKHX OOBCKTaX, a



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

pa3pabarbiBaTh IUTaH pelIieHHs] MpoOJIeMbl ¢ Y4ETOM aHajan3a WMEIOIUXCS
MaTepHAIbHBIX U HEMaTepUaIbHBIX PECYPCOB;

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

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

pa3BUBaTh KPEaTUBHOE MBIILJICHUE MTPU PELICHUH KU3HEHHBIX TPOOIIEM.

2) 6a30BbIe HCCJIE0BATEIbCKUE IEHCTBHS:

BJIAIeTh HABBIKAMH y4E€OHO-UCCIIE0BATEIbCKON U MPOEKTHOU JAESTEIbHOCTH,
HaBBIKAMH  paspelnieHus mpoodsieM, CHOCOOHOCTBIO M  TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY MTOMCKY METO/IOB PEIICHUS 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 HAYUYHBIA TUI MBIIUICHUS, BIaJeTh HAYYHOU TEPMHHOIOTHEMH,
KJTFOUEBBIMU TTOHSATUSIMU U METO/IAMH;

CTaBUTh W (HOpPMYIUpOBATh COOCTBEHHBIE 3aJayd B 00pa3oBaTeIbHOM
JEeSTENbHOCTH Y )KU3HEHHBIX CUTYaIIHIX;

BBISIBJISITH IPUYMHHO-CIICACTBEHHBIE CBSI3M W aKTyaJIM3UpOBaTh 3a/ady,
BBIIBUTaTh TUIOTE3Yy €€ pEelIeHHs,, HaXOAUTh apryMeHTbI 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 CHTYaIUsM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

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

YMETh TEPEHOCUTHh 3HAHUS B IO3HABATEIbHYI0 M MPAKTUYECKYIO O0JIaCTH
KHU3HEICSATEIbHOCTH;

yMETh UHTETPUPOBATH 3HAHUS U3 Pa3HbIX IPEIMETHBIX 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, OHOJOTUYECKUX CIIOBapsiX U
CIPaBOYHHMKAX, KOMIIBIOTEpHBIX 0a3ax JaHHbBIX, B VIHTepHeTe), aHaNU3UpOBaTh



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

(GopMyIMpOBaTh 3alPOCHl U MPUMEHATH PAa3IMYHbIE METOJBI MPU MOUCKE U
oTbope Oumosiormyeckor mH(pOpManu, HEOOXOAMMOM JIJisi BBITTOTHEHUS yYEOHBIX
3ajady;

npuoOpeTaTh OMBIT HMCHOJB30BaHHUS 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 ¢
Onosornyeckod HMHQPOpMALME: MNPUMEHATh XHUMHUYECKHE, (PU3NYECKHE U
MaTE€MaTUYECKUE 3HAKU W CUMBOJBI, (HOpMyJibl, abOpeBUAaTypy, HOMEHKIATYpY,
UCIONB30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPEACTBA
HaIJIAIHOCTH;

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

OgJ1aiecHHe YHUBEPCAJIbHBIMIA KOMMYHUKATHBHBIMY /IeHCTBHSAMM:

1) oO1eHme:

OCYLIECTBJISATh KOMMYHUKAIIMHU BO BCEX c(pepax >KM3HU, AaKTUBHO Y4ACTBOBATh
B JMAJIOTe€ WJIM JUCKYCCHUU MO CYIIECTBY OOCyX)AaemMoil TeMbl (yMEHHUE 3a7aBaTh
BOIIPOCHI, BBICKa3bIBaTh CY)KIEHUS OTHOCHUTEJIBHO BBIIOJHEHHUS IIpejiaraeMoun
3a/1a4y, YYUTHIBaTh MHTEPECHI U COTJACOBAHHOCTH MO3UIMI IPYTrUX YYaCTHUKOB
JMAJora WA JUCKYCCUN);

pacno3HaBaTh HeBepOalbHbIE CpEACTBA OOIIECHUS, TOHMMAaTh 3HAYEHUE
COLIMAJIBHBIX 3HAKOB, MNPEINOCHUIOK BO3HUKHOBEHMSI KOH(JIMKTHBIX CHUTYalUH,
YMETb CMATYATh KOH(MIMKTHI U BECTH IEPErOBOPHI;

BJAJETh Pa3IM4YHBIMU CIIOCOOaMH OOILIEHUS W B3aMMOJICHCTBHS, TOHUMATh
HaMEpPEHUs PYTUX JIIOJAEH, MPOSIBIATh YBAKUTEIBHOE OTHOUIEHHE K COOECETHUKY
U B KOppeKTHOU popme popMynrpoBaTh CBOU BO3PAKEHUS;

pPa3BEPHYTO M JIOTUYHO H3JIaraTh CBOK TOYKY 3PEHHSI C HCIOIb30BAaHUEM
SA3BIKOBBIX CPEJICTB.

2) coBMeCTHasl 1eATeTbHOCTbD:

INOHUMAaTh U HCIIOJIb30BATH IIPEUMYIECTBA KOMAHIHON M WHIWBUAYaIbHOU
paboThI MpU PEIICHUU OMOJIOTUYECKON MPOOIEMbI, 000CHOBBIBATH HEOOXOIUMOCTD
OpPUMEHEHUS TPYNIOBBIX (DOPM B3aUMOJEHCTBUS MIPU PEIICHUH YUYEOHOH 3a1auH;

BbIOMpaTh TEMATUKY M METOJbl COBMECTHBIX JEHCTBHM € y4éTOM OOIIMX
MHTEPECOB M BO3MOKHOCTEN Ka)KJOr0 YJI€HA KOJUIEKTHBA;



OpPUHUMATh LEJIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH H
KOOPAWHUPOBATh JACHUCTBUA MO €€ NOCTHXEHUIO: COCTAaBIISITh IUIAH JEHWCTBHUI,
pacupeneniaTb pojad € Yy4E€TOM MHEHHMH YYaCTHMKOB, OOCYXKIaThb pe3yJIbTaThl
COBMECTHO pabOThI;

OLICHMBATh KAadeCTBO CBOEr0 BKJIAJa M KaXJOr0 YYaCTHMKAa KOMaH[bl B
oO1Iui pe3ynbTat Mo pa3padoTaHHBIM KPUTEPHUSIM;

Ipe/iaratb HOBBIE IIPOEKTHI, OLEHHUBAaTh HIEU C TMO3UIUU HOBU3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMMOCTH;

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

OBiaeHne YHMBEPCAJIbHBIMH PEryJIATHBHBIMU AeHCTBUSIMHU:

1) camoopraHu3anusi:

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

BbIOMpAaTh HAa OCHOBE OHMOJIOTMUECKMX 3HAHUU I1I€JIEBble U CMBICIOBBIC
YCTAaHOBKH B CBOUX JEHCTBHUSIX M IOCTYIKaxX IO OTHOLIECHHUIO K JKUBOW MPUPOJE,
CBOEMY 3/I0POBBIO U 3I0POBBIO OKPYKAIOIINX;

CaMOCTOSITENIbHO OCYILECTBIISITh MO3HABATENBHYIO AECATEIBHOCTD, BBISBIATH
po0JIeMbl, CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIE 3aJ]a4ll B 00pa30BaTeIbHON
NEATENbHOCTH U XKU3HEHHBIX CUTYaLHsIX;

CaMOCTOATENIbHO COCTAaBJATh IUIAH pEHIeHUs MNpoOJeMbl C  y4ETOM
UMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U TPEATIOUTCHHUIA;

JaBaTh OLICHKY HOBBIM CUTYallUsIM;

paciupsaTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MTPEANOYTEHUH;

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

OIICHUBATh TPUOOPETEHHBIN OMBIT;

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

2) CAMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CHUTYyalUsIM, BHOCUTb KOPPEKTHBBI B JESITEIbHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB LEIISM;

BJaJ€Th  HABBIKAMM  TIO3HABATEJIbHOM  peduIeKCMM  Kak  OCO3HAHMUS
COBEPIIAEMBIX JIEUCTBUM M MBICIUTENBHBIX IIPOLECCOB, UX PpE3YyJIbTaTOB U
OCHOBaHMi, UCIOJIB30BaTh MPUEMBI PEQIEKCUU JIs OLEHKH CUTYyallMd, BbIOOpa
BEPHOI'O PELLICHHUS;

YMETh OILICHUBATh PUCKM WU CBOEBPEMEHHO IPUHUMATh PELIECHUS MO HUX
CHUKEHMIO;



IPUHUMATh MOTHBBI M apPryMEHTHl JPYyTMX NPU aHAIW3E pEe3yJIbTaTOB
NEATEIbHOCTH;

3) mpuHsiTHE CedsI M IPYTrUX:

PUHUMATh Ce0sl, MTOHUMAsi CBOU HEJOCTATKH U JIOCTOMHCTBA;

IIPUHUMATh MOTHBBI M apPryMEHTHl JPYTUX I[PU aHAJINW3E pPE3yJbTaTOB
NEATEIbHOCTH;

IpU3HaBaTh CBOE MPABO U MPABO JPYTUX HA OIIMOKHU;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3UIMH JIPYTOro YeJIOBEeKa.

NPEAMETHBIE PE3YJIbTATHI

[IpeameTHbie pe3ynbTaTbl OCBOCHHUSI COJEpKAHHUS Y4yeOHOro mpeaMera
«buonorusi» Ha yrayONEHHOM YpPOBHE OpPHUEHTHPOBAHbI Ha OOECIeYeHue
npoduibHOro  oOydeHust  oOywarommxcss  Ouosmorun. OHM — BKIIOYAIOT:
cnenuduueckue a1 OMOJIOrMKY HayYHbIe 3HAHUS, YMEHUS U CIIOCOObI AEUCTBUH O
OCBOCHHIO, MHTEPIIPETAIIUN U MPEoOpa30BaHUIO 3HAHUM, BUIBI JIEATEILHOCTH I10
MOJIYYEHHUIO HOBBIX 3HAHUW U UX MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX, a TAK¥KE B
peanbHbIX KU3HEHHBIX cUTyanusx. [IpeameTHbie pe3ynabTaThl MPEACTABICHBI 1O
roJlamMm U3y4YeHHUs.

[IpeameTHBIe pe3ynbTaThl OCBOCHUS ydeOHOro mpeamera «buomorus» B 10
Kjlacce OJKHBI OTPaXXkaTh:

chOpMUPOBAHHOCTh 3HAHUM O MeCT€ U poOJM OWUOJOTHMHM B CHUCTEME
€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;

BJIAJICHUE CHCTEMOM OWOJIOTMYECKHMX 3HAaHUW, KOTOpas  BKIIOYAET:
OCHOBOIIOJIATAOIINAE OWOJIOTHYECKUE TEPMHUHBI W TOHATUS (KU3Hb, KIIETKA,
OpraHu3M, MeTabO0Ju3M, TOMEOCTa3, CaMOPEryJsilus, CAaMOBOCIPOHU3BEIIECHUE,
HACJIEICTBEHHOCTh, M3MEHYMBOCTh, POCT M Pa3BUTHE), OUOJIOTHYECKUE TEOPUHU
(xknerounas teopusa T. lIBanna, M. Illneiinena, P. BupxoBa, XxpoMocoMHasi 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, TrOMOJOTUYECKUX PSAIOB B
HACJIEICTBEHHON U3MEHYMBOCTHU H. . Basunoga), IIPUHLATIBI
(KOMIIJIEMEHTapHOCTH );

BJIaJICHUE OCHOBHBIMH METOJIaMH HAy4YHOr'O TIO3HAHMS, HUCIIOIb3YEMbIX B
OMOJIOTUYECKNX MCCIIEIOBAHUAX JKUBBIX OOBEKTOB (ONMUCaHUE, W3MEpPEHUE,
HaOJII0/IeHHE, 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, IKUBOTHBIX, YEJIOBEKA, MPOIECCOB >KU3HEACITEIbHOCTH,
IPOTEKAIOIIUX B OPraHU3Max pacTeHUM, KUBOTHBIX U YEJIOBEKa, OMOIOTMYECKHX
IpoLIecCOB: 0OMEHa BeUIECTB (MeTa00IM3M), NPEBPALLEHUsT SHEPTUU, OpOKEHUS,
aBTOTPO(HOIr0 U reTepoTpoHOrO TUIOB MUTAHMS, (POTOCUHTE3a U XEMOCHHTE3A,
MHUTO3a, M€W03a, raMeTorenesa, SMOpHUOreHesa, nocTaMOPHOHAIBHOIO Pa3BUTHA,
pPa3MHOXXEHHUS,  HMHIMBUIYaJlbHOTO  Pa3BUTUS ~ OpraHu3ma  (OHTOreHe3a),
B3aMMOJICHCTBHS T€HOB, TETEPO3UCA, NCKYCCTBEHHOTO 0TOODA;

YMEHUE YCTaHABIMBATh B3aUMOCBSI3M MEXAY OpraHOMJIaMHU 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 BEIECTB, ATallaMU KJIETOYHOT'O IIUKJIA U KU3HEHHBIX LIUKJIOB OPraHU3MOB,
sTanaMu AMOPUOHAIBHOTO Pa3BUTHS, TEHOTUNIOM M (PeHOTUNOM, (HEHOTUIIOM U
dbakTopamMu cpebl OOUTaHUS,

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

YMEHHE HCIOJb30BAaTh COOTBETCTBYIOIUE APTYMEHThI, OHMOJOTHYECKYIO
TEPMHUHOJIOTHIO U CHMBOJUKY JIJIsl JOKAa3aTEIbCTBA POACTBA OPTaHM3MOB Pa3HbIX
CUCTEeMAaTHUECKUX TPYIIIL;

yMEHHE peniatb OMOJIOrMYECKUE 3aJa4l, BbISBISATh NPUUUHHO-CIIEICTBEHHBIE
CBSI3U MEXKIY MCCIIEeTyeMbIMU OMOJIOIMUYECKUMHU MTPOLIECCAMU U SIBICHUSAMU, JeNIaTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH MOJIYYESHHBIX PE3YJIbTAaTOB;

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

YMEHHE BBIIBUTaTh TUIIOTE3bl, MPOBEPATH HX OSKCIEPUMEHTAIbHBIMU
cpeactBamu, (GOpMYyNIUPYsS Ielb HWCCIEeNOBAaHUS, aHAIM3UPOBATh IOJyYEHHBIC
pe3yibTaThl U J€NaTh BHIBOJIbI;

yMEHUE Yy4YacTBOBAaTh B y4e€OHO-UCCIIEIOBATEILCKONW paboTe Mo OHOJIOTHH,
HKOJIOTMM U MEIUIMHE, MPOBOAMMON Ha 0a3e IIKOIbHBIX HAYYHBIX OOILECTB, U
nyOJIMYHO  TPEACTABISATh  MOJIYYCHHBIE  pe3yNbTaThl HA  YYCHHUECKHUX
KOH(EPEHITUSX;

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 BBHIOOp Oymymied mpodeccrnoHaTbHON
NEATEeIbHOCTH B 00JIACTH OMOJIOTMH, MEIUIIUHBI, OMOTEXHOJIOTUH, BETEpUHAPUH,
CEJILCKOTO XO35MCTBA, MUILEBON MPOMBIIUICHHOCTH, YIIYOJIsTh MO3HABATEIbHBIN
WHTEpEC, HAINIPABJIECHHBIM HA OCO3HAHHBIA BBHIOOP COOTBETCTBYIOLIEH Mpodeccuu u
POJIOJDKEHNE  OMOJIOTMYECKOro 00pa3oBaHHMs B OpraHu3alUsX CpeaHEro
po¢heCCUOHAIBHOTO U BBICIIEr0 00pa30BaHUs.

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

c(OpMHPOBAHHOCTh 3HAHUW O MECT€ W PO OWOJOTHHU B CHCTEME
€CTECTBEHHBIX HayK, B (OPMUpPOBAHHM COBPEMEHHOM €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, YEIOBEKY, O BKIIaJI€ POCCUICKUX U 3apyO€KHBIX YUEHBIX-OMOJIOIOB B
pa3BUTHE OMOJIOTHUY;

yMEHHUE BIAJIETh CHUCTEMOW OHOJOTUYECKHX 3HAHUW, KOTOpas BKIIOYAECT
ONpeJeiaeH!s] M TOHMMAHHE CYIIHOCTM OCHOBOIIOJArarmIuXx OHOJIOTHYECKUX
TEPMUHOB M TOHATHM (BHI, 3KOCUCTeMa, Ouocdepa), OHOIOTrHUECKHE TEOPHUH
(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 cxoacrsa K. M. bopa), npaBuna (mMunumyma FO. JluGuxa,
AKOJOTHYECKON THUpPaMHAbl JHEPruu), rumnoresbl (rumore3a «mupa PHK» V.
['unGepra);

yMEHHE  BJQJETh  OCHOBHBIMU  METOJIaMM  HAy4YHOrO  IO3HAHWS,
UCIIOJIB3YEMbIMH B OMOJIOTHYECKUX UCCIIEI0OBAHUSAX KUBBIX 00OBEKTOB U SKOCUCTEM
(omucaHue, U3MepeHue, HaONIOJCHHE, SKCIIEPUMEHT), CIOCO0aMU BBISIBICHHUS U
OIIEHKH aHTPOIOTE€HHbBIX U3MEHEHUH B MPUPOJIE;

YMEHHUE BBIJICTSATh CYIICCTBEHHBbIC TMPU3HAKU: BHJOB, OHOTEOLIEHO30B,
KOCUCTEM M OHocdepbl, CTAOMIM3UPYIOMIETO, ABUXKYILIETO W pPa3pbIBAIOLIETO
€CTECTBEHHOT'O or0opa, JJIONaTPUIECKOTrO 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;

YMEHHE YCTaHABIMBaTh B3aWMOCBSI3M MEXIY MPOLECCAMU SBOJIIOLNH,
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€d  OpPraHM3MOB B  COOOIIECTBaX,
AHTPOIOT€HHBIX U3MEHEHHUI B 3KOCUCTEMAaX CBOECU MECTHOCTH;

YMEHUE WCIOJIb30BaTh COOTBETCTBYIONINE aPTyYMEHTHI, OHOJIOTHYECKYIO
TEPMHUHOJIOTHIO M CMMBOJIUKY JIJIsl JI0KAa3aTeIbCTBA POJACTBA OPraHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIII, B3aUMOCBSI3U OPTAaHU3MOB U CPEJIbl OOUTAHUS, CAMHCTBA
YeJIOBEUECKNX pac, HEOOXOJWMOCTH COXPAaHEHHS MHOT000pa3usi BHUIOB U
AKOCHCTEM KaK yCIIOBHS COCYIIIECTBOBAHMS MPUPOJIBI M UESTIOBEUYCCTBRA;

yMEHUE peniarb OMOJOTHYECKUE 3a/1a4H, BBISABIATh TPUUMHHO-CIICICTBEHHBIC
CBSI3U MEXIY UCCIIEAYEMbIMU OMOJIOTUYECKUMH TPOIECCAMU 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 BBIIBUTATh THIIOTE3bl, MPOBEPATh HUX OKCIECPUMEHTATHHBIMU
cpenctBamu, (HOPMYIUPYS IIeNb HCCIECIOBAHUS, AHAIM3UPOBATH MOTYYCHHBIC
pe3yibTaThl U J€NaTh BHIBOIbI;

yMEHHE Yy4acTBOBAaTh B y4e€OHO-UCCIIEIOBATEILCKONW paboTe Mo OHOJIOTHH,
9KOJIOTUW 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 U3MEHEHU B Ouocdepe;

yMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBIOOp Oyaylied MpodecCHoHaTbHON
JeSATENLHOCTH B 00JIACTH OMOJIOTHUH, SKOJIOTHUH, TTPUPOIOTIOIB30BAHMS, MEIUIIUHBI,
OMOTEXHOJIOTHH, TICUXOJIOTHH, BETCPUHAPUH, CEIIbCKOTO XO3SMCTBA, IHINEBON
IIPOMBITIIUICHHOCTH, YTIIyOJIATh TI03HABATEIbHBI HWHTEpPEC, HAINpaBJICHHBIA Ha
OCO3HAHHBIM  BBIOOP  COOTBETCTBYIOIIEH  Mpodeccuu U MNPOAOTIKEHUE
OMOJIOTUYECKOTO 00pa30BaHUSI B OPTaHM3AIUAX CPEAHETO MPOPECCHOHAIBHOTO U
BBICIIET0 00pa30BaHUsI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KVIACC

KosaunyecTBo 4acoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3ie/ioB U TeM (uu¢posbie)
Ne ni/m Kontpoasnsie | IlpakTnuyeckue
NMPOrpamMMmblI Bcero o0pa3oBaTejIbHbIE
padoThI padoThI pecypenI
1 buonorus xak Hayka
2 JKuBble cucTeMbl U UX U3yUYCHHE
3 Buonorus kinetku 2 0.5
4 XuMHuecKasi OpraHu3alus KJIEeTKU 10
5 Ctpoenue u GyHKIIUU KICTKH 8
5 OOMeH BellecTB U MpeBpalleHrue YHEPTUH B 9 1
KIICTKE
7 HaCJ'IeILCTBeHIfaH uHbopManus u 9 1 05
peanuzaiys e€ B KJIETKe
JKu3HeHHBIN HHUKIT KIETKH 6 1
Crpoenne U pyHKIUH OPraHU3MOB 17 1.5
10 Pa3mHOXkeHME U pa3BUTHE OPIaHU3MOB 8 1.5
11 I'enetuka — Hayka O HACIEACTBEHHOCTH U 5 05
W3MEHUYUBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHYUBOCTH 6
14 I'enetuka yenoBeka 3 0.5
15 Cenekiusi OpraHu3MOB 4 1 1
16 buoTtexHonorust U CHHTETHYECKAsE OMOTIOTHS 4
17 PezepBHoOe Bpems 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13




11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmeHoBaHMe pa3jesioB U TeM (uu¢posbie)
Ne n/m Kontpoibubie | IlpakTnuyeckue
MpOrpaMMblI Bcero o0pa3oBaTeIbHbIE
padoThI padoTbI
pecypchbl
1 3apoKIeHNE U Pa3BUTHE IBOJTIOIHOHHBIX 4
MIPECTaBICHUH B OMOJIOTUI
Mukpo3BoIonus U €€ pe3yJIbTaThl 14 1 2
Maxpo3BOIOIHS U €€ Pe3yIbTaThI 6
[IpoucxoxxaeHne u pa3BUTHE KU3HUA Ha
4 P 8 P 15 1 15
3emiie
5 [TpoucxoxaeHne yemoBeKka — aHTPOIIOTCHE3 10 1 1
DKOJIOTHs — HayKa O B3aWMOOTHOIIIEHUSIX
6 OpPraHU3MOB M HaJJOPIraHU3MEHHBIX CUCTEM 3 0.5
C OKpYKarolleu cpenou
OpraHusmsl U cpefja 0OUTaHUs 1.5
DKOJIOTHS BUJIOB U TIOMYJISAIIAN 0.5
DKoJ0rus coo0IECTB. JKOIOTMUECKHE
9 H 12 1 0.5
CHUCTEMBI
10 buocdepa — rmodanpHas 3KocUCTEMA
11 YenoBek U OKpysKarolas cpeia
12 PesepBHoe Bpems 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 7 7.5




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoJsuyecTBO 4acoB JIeKTPOHHbIE
Ne ara udposbie
n/n Tema ypoxa Bcero Kontponbubie | IMpaktirieckie iyqeﬂuﬂ :)Iﬁil;onaTeanble
padoThbI padoThbI pecypenI
1 buonorus kak KOMIUIEKCHas HayKa U Kak 1
4acTh COBPEMEHHOT'0 00IIIeCTBa
2 JKuBble cucTeMbl M UX CBOWCTBA
3 YpoBHEBast OpraHu3anys )KUBbIX CUCTEM 1
4 HcTopust OTKpBHITUS U U3YYEHUS KIETKU. 1
Knerounas teopust
MeTob1 MOJIEKYIISIPHOM U KJIIETOYHOH
ouonoruu. [IpakTrueckas padora
5 «M3y4yeHne MeTo/10B KJIETOYHON OHOJIOTUH 1 05
(xpomarorpadusi, snexkTpodopes, '
nuddepeHmanbHoe HeHTPUDYTHPOBAHNUE,
[TLP)»
6 XUMUYECKUH COCTaB KIETKU 1
7 MunepasbHbIe BEIIeCTBA KIETKU, UX 1
Ouostornueckast pojb
OpraHnyeckue BeniecTBa KJISTKH — OeJKH.
3 JlaboparopHnas pabota «OO0HapyKeHHE 1 05
0EJIKOB C MOMOIIBIO0 KaYeCTBEHHBIX '
peaxkuuin
9 CaoiicTBa, K1accuukanus 1 QyHKIUN 1

0€eIKOB




OpFaHI/I'-IeCKI/Ie BCIICCTBA KIICTKH —

10
YTJIEBOBI

11 OpraHndeckue BEIIECTBA KIETKH —

JUIHATBI
Hyxkneunoseie kucnortsl. JIHK n PHK.

12 Jlaboparopuas pabora «HccnenoBanue 05
HYKJIEMHOBBIX KUCJIOT, BBIJICJIEHHBIX U3
KJIETOK Pa3JIM4YHbIX OPTaHU3MOB)

13 Crpoenue u pynkuuu ATD. Jlpyrue
nykineozuarpudocdarsr (HTD)

14 CexsennpoBanue [JHK. Metozs
T€HOMMKH, TPAHCKPUIITOMUKH, IPOTEOMUKN

15 MeToapl CTPYKTYpPHOM OMOI0THI

16 Tunel knetok. [IpokapuoTnueckas KiieTka
CrpoeHue 3yKapuoTUYECKOU KIIETKH.

17 [TpakTrueckas pabota «M3yueHne cBOWCTB 0.5
KJIETOYHOU MeMOpaHbI»

18 IIoBepXHOCTHBIN annapar KIeTKH
OnHoMeMOpaHHBIE OPraHOUIbI KIETKH.

19 [TpakTtuueckas padora «M3yueHue 05
JIBYDKEHUS LIUTOIIa3Mbl B PACTUTEIbHBIX
KJIETKaxX»

[TosryaBTOHOMHBIE OpraHOW/IbI KJIETKU:

20 MUTOXOHJIpUH, TUIacTH L. JlabopaTtopHas 05
pabota «MccnenoBanue miasMoiansa u '
JIETIa3MOJIN3a B PACTUTENIBHBIX KJIETKAX)»

21 HemeMOpanHble opraHou bl KIETKH

22 Crpoenue u GyHKIUH sipa




23

CpaBHI/ITeJ'H)Haﬂ XapaKTECPHUCTHUKA KIICTOK
sykapuort. JlabopaTopHas pabora
«/3yuenue CTpOCHHS KIETOK Pa3TUIHBIX
OpTaHU3MOBY

0.5

24

ACCUMMIISITIVS X TUCCUMILIISIITAST — JIBE
CTOPOHBI MeTaboM3Ma. Turbel 0OMeHa
BemiecTB. JlaboparopHas pabota
«M3ydyeHne KaTaTUTHYECKOW aKTHBHOCTH
(dbepMeHTOB (Ha IpUMepe aMIJIa3bl WK
KaTaJia3bl)»

25

26

DepMEHTAaTUBHBIN XapaKTep peakui
KJIETOYHOro MeTabonn3ma. JlabopartopHas
pabota «M3y4yeHne pepMEeHTaTUBHOTO
paciIenieHust IEpoKCUa BOJ0Opo/a B
PaCTUTENLHBIX U )KUBOTHBIX KJIETKAX)

Benku-akTuBaTOpHI M OEIKU-UHTUOUTOPHI

0.5

27

ABTOTpOGHBIN THIT OOMEHA BELIECTB

28

dortocunTes

29

XemocuHnres. JlaboparopHas padbota
«CpaBHeH#He Mpo1eccoB POTOCHUHTE3A U
XEMOCHUHTE3a»

0.5

30

AHa3poOHBIe OpraHu3Mbl. Buasl OpoxeHusl.
JlabopaTopHnas pabora «CpaBHEHHE
MIPOLECCOB OPOKEHUS U IbIXaHUS»

31

AdpoOHBIE OpraHU3Mbl. DTalbl
SHEPreTHYECKOro 0OMeHa. DHEPrHs
MeMOpPaHHOTO I'paIneHTa MIPOTOHOB.
Cunre3 AT®: Pabora npotoHHoi ATO-




CHHTAa3bl

O06001eHre U cucTeMaTu3alus 3HaHUK TI0
teme "OOMeH BeLEeCTB U MPEeBpalleHUE

32 sHepruu B kieTke" / KonTpoasHas pabora
o Teme "OOMEH BEIIEeCTB U MPEBpaICHNE
SHEpPrUU B KiIeTke"

33 Peakumy MaTpu4HOTO CHHTE3a

34 Tpanckpunuus — mMaTpuunbliii cuaTe3 PHK

35 TpaHcasAuUs U €€ TaIbl

36 KoaunpoBanue amunokucnot. Poib
pubocom B OmocuHTe3e Oenka

37 Opranu3anms reHoMa y MPOKapuoT
JyKapuoT

38 MonexynsipHbIe MEXaHU3MbI SKCIIPECCHH
TeHOB Y DYKapHOT
Bupycsl — HekieTOYHbIe (HOPMBI KHU3HH U

39 oOnuratHele napa3uThl. [IpakTnueckas 0.5
pabota «Co3gaHue MoJIeTTu BUPYyCa»

40 BupycHsie 3a0051eBaHus 4eI0BEKa,
JKUBOTHBIX, PACTCHUN

41 HanoTrexHonornu B OMOIOrMH U MEIULINHE

42 JKU3HEHHBIN 1K KIETKH

43 Matpuunsiii cunres JJHK
Xpomocomsl. JlabopaTopHas paborta

44 «3yyeHne XxpoMoCOM Ha TOTOBBIX 0.5
MHUKpOTpenapaTax»

45 JleneHne KJIeTKH — MHUTO3




Tunbl kieTok. KapruoKnuHEe3 U MUTOKUHES.
Perynsamus )uU3HEHHOTO IIUKJIA KJIETOK.

46 JlaGopaTopHnas pabora «Habmronenue 0.5
MHUTO3a B KJIETKaX KOHYMKA KOpEIIKa TyKa
(Ha TOTOBBIX MHKpOIIpErapaTax)»
O060011eH1Ee 1 cCUCTeMAaTU3alus 3HAaHUN 1O
temaMm "HacnencTBeHHas napopmanus u

47 peanuzauus ee B kieTke", "Ku3HeHHbI
1k knetkn" / KontponbHas pabota no
teme "Peakuyu MaTpU4HOro cuHTE3a"

48 OpranusM Kak eJMHOE 11eJ10€

49 Txanu pacrenuii. JlJabopatopHas pabota 05
«3ydeHune TkaHeH pacTeHUIN '
TkaHU )KMBOTHBIX M YEJIOBEKA.

50 Jlaboparopras padota «/3ydeHne Tkanen 0.5
YKUBOTHBIX)
Opransl. CucteMsl opranoB. JlabopartopHas

51 pabota «/3yueHne opraHoB IIBETKOBOT'O 0.5
pacTeHus»

52 Omnopa Tena opraHu3MoB

53 JIBu>KeHHEe OpraHu3MOB

54 [TutaHue opraHu3MOB

55 [TuTanne MO3BOHOYHBIX )KHBOTHBIX.
[InmeBapurenpHas cucTeMa 4enoBeKa

56 JIpIxaHne opraHu3MoB

57 JIpIxaHue MO3BOHOYHBIX )KUBOTHBIX U
YeloBeKa

58 TpaHCcHOpT BEIIECTB Yy OPraHU3MOB




KpoBeHocHas cucteMa nmo3BOHOYHBIX

59 JKUBOTHBIX U YEJIOBEKA

60 Belnenenne y opranuzMoB

61 3ammra y opraHu3MoB

62 NmMmyHHas cucTeMa 4eoBeKa

63 PazgpaxkuMocTs U peryssinus y
OpraHu3MOB

64 ['ymMopasbHast peryisius ¥ SHIOKPHHHAS
CUCTEMa KHUBOTHBIX M YEJIOBEKa

65 DopMbI pa3MHOXKEHHSI OPTaHU3MOB

66 [TonoBoe pa3zMHOXKEHUE

67 Meiios
["amerorenes. O6pa3oBaHue U Pa3BUTHE

68 NOJIOBBIX Ki1eToK. JlabopaTopHas pabora 05
«/3yueHue CTpOeHHs MOJTOBBIX KIETOK Ha '
TOTOBBIX MUKpOTIpEnapaTax»

69 WNunuBuayanbHOE pa3BUTHE OPTaHU3MOB —
OHTOTEHE3

70 3akiajika OpraHoB ¥ TKaHEH H3
3apO/IBIIIEBHIX JIUCTKOB
Poct u pa3BuTHE )KUBOTHBIX.

7 Jlaboparopuas pabota «BrisiBeHue 05
MPU3HAKOB CXOJICTBA 3apOJIbIIICH
MIO3BOHOYHBIX KHBOTHBIX)»
Pa3zmHOXeHME U pa3BUTHE PACTCHUM.

72 JlaboparopHuas paboTta «CTpoeHHE OPraHOB 0.5
Pa3MHOXCHHS BBICIIUX PACTCHUIN

73 O06o01eHne 1 cUCTeMaTU3alus 3HaHUN TI0




teme "CTpoenue u GpyHKINUN Opranu3mMoB" /
KonTponbnas pabora o teme "CtpoeHue u
(byHKIHMU OpaHU3MOB"

I/ICTOpI/Iﬂ CTAaHOBJICHHA U PA3BUTUSA
TCHCTHUKHU KaK HayKH. OCHOBHBIE TTIOHATHS U

74 CUMBOJIBI reHeTHKH. JlabopaTopHas paboTa 1 0.5
«/Ipo3oduna kak 00bEKT TeHETHUECKUX
UCCIIE0BAHUIN
3aKOHOMEPHOCTH HaclleI0BaHUs
MPU3HAKOB. MOHOTHOpHIHOE

75 ckpemuBanue. [Ipaktuaeckas padora 1 0.5
"H3yuenue pe3yabTaToB MOHOTHOPUIHOTO
CKpELIUBaHUA y Jp0o30QHbl"

76 [{urosnornyeckre OCHOBBI MOHOTHOPHIHOTO 1
CKpEIUBaHHS

77 AHanusupyrolee ckpemnbanue. Henoianoe 1
JIOMUHUPOBaHHE
JurubpusiHoe cKpelBaHue.

78 [Ipaktuueckas padota «M3ydenne 1 05
PE3yIBTaTOB TUTHOPUIHOTO CKPEIIMBAHUS '
y IpO30(pHUIIBD»

79 [{uronornyeckre OCHOBBI AUTUOPUIHOTO 1
CKpEIUBaHHS

80 CreryieHHOE HaCJIeJOBaHKE ITPU3HAKOB 1

81 XpOMOCOMHAsE TEOPHsI HACJIEACTBEHHOCTH 1

82 ['enetuka mona 1

83 ['eHOTHT KaK IETTOCTHAS CUCTEMa 1

84 I'eHeTMYECKUIT KOHTPOJIb PA3BUTHSL 1




paCTeHI/II\/’I, JKUBOTHBIX U YEJIOBEKA

85

N3MeHunBOCTh NpU3HAKOB. Bubl
U3MEHYUBOCTU

86

MoaudukanroHHass K3MEHUYNBOCTh

87

BapuanvoHHBIN psii 1 BApHALIMOHHAS
kpuBas. JlabopaTopHas pabora
«HccnenoBanue 3aKOHOMEPHOCTEN
MOJIU(UKATMOHHON U3MEHUUBOCTH.
[TocTpoeHne BapHaliMOHHOIO psija v
BAapUALlMOHHON KPUBOII»

0.5

88

I'enoTunuueckas U3AMEHUMBOCTb.
KomOuHaTHBHAS H3MEHYMBOCTD

89

MyTanuoHHas H3MEHYHUBOCTb.
[TpakTrueckas pabora «MyTauuu y
Tpo30(UIBI (Ha TOTOBBIX
MUKpOIpenapaTax)»

0.5

90

3aKOHOMCpHOCTI/I MYTallMOHHOI'O IIpo1ecca.
OIMreHeTHKa U YIUTCHOMHKA

91

O060011IeHIe U CUCTeMATH3AIIHS 110 TEME
"I'eneTuka - HayKa 0 HACJIEJCTBEHHOCTH U
U3MEHYHMBOCTU OPraHu3MoB" /
KontponbHas pabota mo teme "I'eneruka"

0.5

92

I'enetuka yenoseka. [IpakTndeckas pabora
"CocTaBieHue U aHaJIU3 POIOCIOBHON"

93

MeTtoabsl METUIIMHCKON T'€HETUKH

94

3HayeHne METUIIMHCKOU I'eHETUKHU B
HpG}IOTBpaIHGHI/II/I N JICHCHUU I'CHCTHYCCKHUX
3a00JIEBAaHUI YEJIOBEKA

0.5




OCHOBHEBIE IOHATHS CCIICKIIUN.
Jlaboparopras padota "N3ydeHue copToB

% KyJBTYPHBIX PACTEHUN U TIOPO]] JOMAITHHX L 05
JKUBOTHBIX"

MeTopl CENeKIIMOHHOM pabOTHI.

96 JlaboparopHnas padota "M3ydeHne MeTOI0B 1
CEJIEKIIUN pacTeHUH"

JlocTrxkeHus ceNeKIUU pacTeHU 1

97 KUBOTHBIX. [IpakTHueckas padora 1
"IIpuBuBKa pacTeHuil"

08 CoxpaHeHue, U3y4eHUE U UCTIOIH30BaHUE 1 05
TCHETUYECKHUX PECYPCOB '
brotexHooTHs Kak HayKa U OTPacb

99 npou3BojAcTBa. [IpakTnyeckas pabora 1
"N3ydenne 00beKTOB OMOTEXHOJIOTHH"

100 OcHOBHbIE HAMPABICHUS CHHTETUYECKUI 1
Ounonoruu

101 XpOMOCOMHAs ¥ T€HHAsI HH)KEHEPUs 1

102 MeuiHcKrue OMOTEXHOIOTUH

OBIIEE KOJIMYECTBO YACOB I10 102 135

I[TPOTPAMME




11 KJIACC

Kosn4yecTBo 4acos DJIeKTPOHHbIE
Ne ara ugposbie
w/n Tema ypoka Beero Kontpoabubie | IlpakTuuyeckue ;Za[3yqennﬂ :6[()1;1;0B3Teﬂbl-lble
padoThbI padoTbI pecypesI
1 OpomtononHas teopus Y. Jlapsuna 1
5 JIBHoKyIME CHIIBI DBOJIIOLIMU BUIOB 110 Y. 1
Hapsuny
3 Boprba 3a cymiecTBoBaHuE, €CTECTBEHHBIIN 1
1 UCKYCCTBEHHBIN 0TOOP
4 DopMUPOBAHUE CUHTETUYECKON TEOPUU 1
3BOJIIOLIUN
5 OTanbl HBOJIFOIMOHHOTO MpoLecca: 1
MUKPOIBOTIONNS U MaKPOIBOTIOIIUS
6 [Honynsuus — snemMeHTapHasi eIMHULIA 1
3BOJIIOLUN
3aKOH reHeTHYecKoro pasHoBecus JIx.
7 Xapmau, B. BaiinOepra. JlabopaTopHas 1 05
pabota «BbisiBlIeHHE U3MEHYMBOCTH Y '
ocobell 0ZTHOrO BUIa»
8 DneMeHTapHbIe (aKTOPHI ABOTFOIIUN 1
9 DddexT ocHoBarens. Dpdekt 1
OYTBUIOYHOTO TOPJIBIIIIKA
10 Murpauyu. U300 nomyJisinuin: 1
reorpaduueckas, OMoIorudecKas
11 EcTtecTBeHHBIN 0TOOp — HampaBIsOLIUI 1
(hakTop IBOTIOIIHH




12

[TonoBoit oTOOp

13

[IpucnocoOIeHHOCTh OPraHU3MOB Kak
PE3yIBTaT MUKPOIBOTFOITIH.
JlaboparopHas pabota «M3yuenue
apoMop$h030B U UANOATANITAIINNA Y
PaCTCHHI U KHUBOTHBIX)

0.5

14

[Tpumeps! prCcTIOCOOICHUH Y OpraHU3MOB:

Mopdonorudeckue, HU3NOIOTHUECKHE,
OMOXMMUYECKHUE, IOBEICHYCCKHE.
JlaGopaTtopHas padota «IIpucnocobneHus
OpraHru3MoOB U UX OTHOCHUTCJIIbHAA
11e1ecoo0pa3HOCTh»

0.5

15

Bun, ero kxpurepuu u CTpyKTypa.
JlaboparopHas pabota «CpaBHEHHE BHIOB
0 MOP(OJOTUUECKOMY KPUTEPHUIO»

0.5

16

Crpykrypa Buza

17

BunoobpazoBanue kak pe3ynbraT
MHUKPO3BOJIOLIH

18

CBs3b MHKPOI3BOJIIOOWH U SITUACMUOJIOT N

19

Makpossomtonust. [laneonronornueckue
METO/Ibl U3yUYEHUS IBOJIOLUU

20

buoreorpaduueckue MeTo bl N3yUeHHS
3BOJIIOLIMU

21

OMOPHOTIOTHYECKUE U CPABHUTEIILHO-
MOpP(OJIOTHYECKHE METO bl U3YUEHUS
IBOJIIOLIUU

22

MonekyJIapHO-T€HETHYECKHUE,
OMOXMMHYECKHE U MAaTEMATHUECKHE




MCTOABI U3YUYCHHA SBOJIIOIUN

23 OO01mre 3aKOHOMEPHOCTH IBOJTIOIIHH

24 AnantuBHas paauanys. HepaBHOMEpHOCTb
TEMIIOB DBOJIOIHH

o5 HaydHble rUTIOTE36I IPOUCXOKICHUS
KU3HU Ha 3emiie

26 JloHay4HbIe IPEACTABICHUS O 3aPOKICHUH
KU3HU

97 OCHOBHBIE 3Tallbl HEOPTraHUYECKOU
HBOJTIOIUH

28 ['unoTe3bl 3apoXkKAECHUS KUZHU
Hctopus 3eMiau 1 METO/IBI €€ N3yUCHHS.

29 JlabopaTtopHas pabota «3yuenue u 05
OIMCAaHNE UCKOTIACMBIX OCTATKOB JIPEBHUX '
OpPTaHU3MOB»

30 Hauanbnble aTansl opraHnyeckoin
HBOJIIOIIH

31 DBOJIOIUS 3YKApUOT
OCHOBHBIE 3TaIlbl SBOJIIOIHH

39 pactutenbHOro Mupa. [IpakTiueckas 05
pabota «M3yuenne ocoGeHHOCTEH '
CTPOCHUS PACTCHUH Pa3HBIX OTAEIIOBY»

33 OCHOBHBIE 3TaITbI SBOJIIOIIH KUBOTHOTO
Mupa
DBOIIONUS )KUBOTHBIX. [IpakTrueckas

34 pabora «M3yuenue ocobeHHOCTEH 0.5
CTPOCHHUSI TTO3BOHOYHBIX YKHBOTHBIX)

35 Pa3BuTHe xu3HU Ha 3emiie 10 3paM 1




nepuoaam

MaccoBbie BBIMUPAHUA — SKOJOT'MYCCKHUC

36 1
KPHU3HUCHI MPOIILIOTO

37 CoBpeMEeHHBIN HKOJIOTMYECKUNA KPU3UC, €TO 1
0COOEHHOCTH
CoBpeMeHHast CUCTEMa OPraHUYECKOTO

38 Mupa. OCHOBHBIE CUCTEMATHUUECKNE 1
IpyMIbl OPraHU3MOB
O06001eHNe U cCUCTEMATU3AMs 3HAHUHN 110
TeMaM "MHUKpO3BOJIIOLUS U €€

39 pe3ynbrater”, "MaKkpOIBOIIONUS U €€ 1
pe3ynbTathl"/ KoHTponbHas pabora no
TeMe "DBomronusa"

40 AHTpONOJIOTHS — HayKa O YeJIOBEKe 1

41 PasButue npeacrasiaeHui o 1
MIPOUCXOKACHNUH YeTOBeKa
MecTo yesoBeka B CUCTEME
opranudeckoro mupa. JlaboparopHas

42 pabota «3y4yenne ocoOeHHOCTEN 1 0.5
CTPOCHUS CKEJIeTa YeJIOBEeKa, CBA3aHHBIX C
PSIMOXO0XKJICHUEM)

43 JIBYOKyIIIME CUITBI aHTPOTIOTEHE3a 1
44 CooTHolieHne OMOIOTMYECKUX U 1
COLMANIbHBIX (DPAKTOPOB B aHTPOTIOT€HE3E
45 OCHOBHBIE CTaIUN aHTPOIIOT€HE3A 1
46 [TaneoreneTuka 1 najgeoreHOMHIKa 1
47 DBOJIIOLHS COBPEMEHHOTO YeJIOBEKa 1

48 Yenoseueckue pacsl. [IpakTnueckas 1 0.5




pabota «3yueHne sKOIOrHIeCKUX
aJanTaui 4ea0BeKay

Me)KI[I/ICI_II/IHJ'II/IHapHBIC MCTOABI

49 1
aAHTPOMOJIOTUU

50 3apoXKaeHuE U Pa3BUTHE IKOJIOTHU 1
Mertoap! skonoruu. JlabopaTopnas padora

51 «/3ydyeHne MeTo10B HIKOJIOTUYECKUX 1 0.5
HCCIIeIOBAaHUI

52 3HayeHue PKOJIOTHUYECKUX 3HAHUN I 1
9eoBeKa

53 Dkonoruyeckue HhakTopbl 1
AbuoTtnueckue dakTopbl. CBET Kak

54 sKoJorudeckuit pakrop. JlabopaTtopHas 1 0.5
pabora «BbisiBneHue npucrnocoodaeHuit '
OPTraHW3MOB K BIIUSTHUIO CBETa»
Abuotndeckue pakropsl. Temmneparypa
KaK 9KOJIOTHYECKUIl pakTop.

55 JlaGopaTopHas pabota «BrisiBieHne 1 0.5
MIPUCTIOCOOTICHHUI OPTaHU3MOB K BIUSTHHIO
TEMIEPATYPBD)
Abuotndeckue paktopsl. BrnaxxHocTh Kak

56 sKoJorudeckuit pakrop. JlabopaTtopHas 1 05
pabota « AHaTOMUYECKHE OCOOCHHOCTH '
pacTeHuil U3 pa3HbIX MECT OOUTaAHHSDY

57 Cpenbl 0OHMTaHHUS OPraHU3MOB 1

58 Buonorudeckue puTMbl 1

59 XKuzHeHnHble popmMbl OpraHU3MOB 1

60 buotnyeckue akTops 1




3HaueHre OMOTUYECKUX B3aUMOIENCTBUI

61 JUIsL CYIIIECTBOBAHMS OPT'aHU3MOB B CpeJie
oOuTaHus

62 DKOJIOTUYECKUE XapaKTePUCTUKU
MOMYJISIUN
OCHOBHBIE TIOKa3aTEeIH MOIYJISLUH:

63 YHCIIEHHOCTb, TUIOTHOCTh, BO3PACTHAS U
MOJIOBAsi CTPYKTypa
OcHOBHBIE MOKA3aTeNN MOMYJISIHU:

64 POXTaeMOCTh, IPHUPOCT, TEMIT POCTa,
CMEPTHOCTh, MUTPAILIAN

65 DKoJoru4eckas CTpyKTypa MomyIsiun

66 JlnHaMHKa TIOMYJISAINAN U €€ PeryIIsIHs

57 KpuBbie pocTa 9YMCIEHHOCTH TIOYJISITIHH.
Kpusble BbIKUBaHUSA
DKoJoruveckas HUIla BUAA.

68 JlaGopaTtopHas pabota «IIpucnocobneHus 0.5
CEMSIH pacTEHUH K pacCeIeHUIO»

69 Bun xak cucrema nomynisnuit

70 3aKOHOMEPHOCTH MOBEJCHUS M MUTPALIUN
KUBOTHBIX

71 Co00111€cTBO OPraHU3MOB — OHOIICHO3

72 DKocucremMa Kak OTKpbITasi cUCTEMaA

73 KpyroBopoT BelecTB 1 MOTOK SHEPTUU B
HKOCUCTEME

74 OcHOBHBIE TIOKA3aTENN YKOCUCTEMBI

75 DKOJOTM4ECKUE MUPaAMUJIbI




76

N3menenus coo01mecTB — CYKIECCUU

[IpuponHbie 3KOCUCTEMBL. DKOCHUCTEMBI

" 03ep M peK. DKOCUCTEMbI MOpEil 1 OKEaHOB

78 [Ipupoanbie 3KOCUCTEMBI. DKOCHUCTEMBI
TYHJIp, JIECOB, CTEMEH, MMyCTHIHb

79 AHTpOTIOTEHHBIE SKOCUCTEMBI

80 Ypb6oskocucremsl. [IpakTrueckas pabota 05
«M3yuenue u onrcaHue ypoodIKOCUCTEMBD) '
3akoHOMEpPHOCTH (POPMUPOBAHUS

81 OCHOBHBIX B3aMMOJICVCTBUI OPraHU3MOB B
HKOCHUCTEMAX
MexaHu3Mbl BO3IEUCTBUS 3arpsi3HEHUN

82 Pa3HbIX TUNIOB Ha CyOOpraHU3MEHHOM,
OpPTaHU3MEHHOM, MOMYJISIIIHOHHOM U
HKOCHCTEMHOM YPOBHSIX

83 buocdepa — obmennanerapHas 06o109Kka
3emun

84 VYuenue B. U. Bepnanckoro o 6uocdepe

85 3aKOHOMEPHOCTH CYLIECTBOBAHUS
o6uocdepsl

86 KpyroBopoTsl BemecTs u
OMOTEOXUMHUYECKUE IUKITBI

87 3onanbHOCTH Onochepsl. OCHOBHBIE
OMOMBI CYIIH

88 YcroiunBocTh Onochepbl

89 DKOJIOTUYECKHE KPU3UCHI M UX TTPUYHHBI

90 Bosnetictue uenoBeka Ha Ouochepy




AHTPOIIOr€HHOE BO3JICUCTBUE HA

o1 pPacTUTEIbHBIA U KUBOTHBIM MU 1
92 Oxpana npuposl 1
93 OcCHOBHBIE PUHITUIIBI YCTONYUBOTO 1
Pa3BUTHSA YEJIOBEYECTBA U IPUPOJIBI
PanmonanbHo€ pupoAOI0Ib30BaAHUE U
94 COXpaHEeHHE OMOJIOTHIECKOTrO 1
pa3zHooOpaszus 3eMiun
O06001eHNe U cCUCTEMATU3AMs 3HAHUHN 110
TemMaM "DKOJIoTus - HayKa O
B3aMMOOTHOUIEHUSIX OPraHU3MOB JIPYT C
JIPYrOM U HaJIOPTaHU3MEHHBIX CHCTEM C
95 oKpy:karoieit cpeaoi”, "OpraHusmsl U 1
cpena ooutanus", "IKOJIOTHS BUIOB U
nonyJsanus”, "IKoJIOoTHs COOOIIECTB.
Dkonoruveckue cucreMsl", "buocdepa -
rinobanbHas sxocuctema” / KontposnbHas
pabota o Teme "Ikojorus"
96 PesepBHEII ypok 1
97 PesepBHEIit ypok 1
98 Pe3epBHbIil ypok 1
99 PeseprHbIii ypok 1
100 PezepHbIit ypok 1
101 Pe3epBHbIil ypok 1
102 PesepBHbIi ypok 1
OBUIEE KOJIMYECTBO YACOB I10 102 75

[NPOI'PAMME




MPOBEPSIEMBIE HA EI'D 11O BUOJIOI'MU TPEBOBAHUS K
PE3YJBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
IPOI'PAMMBI CPEJTHET O OBIIET'O OBPA3OBAHUS

Kon
NpoBepPsAEeMOro
TpeOOBaHMSI

IIpoBepsiemble TPeOGOBaHMS K MPeAMETHBIM Pe3yJibTATAM OCBOCHUS
OCHOBHOMH 00pa30BaTeJIbHOI MPOrPaMMbI CpeHEro 001ero
oOpa3oBaHusi

CdopMUpOBaHHOCTh 3HAHUM O MECTE W POJH OWUOJOTHU B CHUCTEME
€CTECTBEHHBIX HayK, B dhopmupoBaHUU COBPEMEHHOI
€CTeCTBEHHOHAYYHOUW KapTUHbI MUPA, B IO3HAHUU 3aKOHOB MPUPOABI U
PEIICHUH KU3HEHHO BaXKHBIX COLIMATIBHO-ITHUYECKHX, IKOHOMUYECKUX,
9KOJIOTHUECKHUX TIPOOJIEM YeIOBEYECTBa, a TAKXKE B PELICHHUH BOIPOCOB
PalMOHAIBLHOTO MPUPOAOIOIB30BaHNUsA, B GOPMUPOBAHUU [IEHHOCTHOTO
OTHOIIICHUSI K TPUPOJIE, OOIIECTBY, YEJIOBEKY; O BKIIaJe POCCUHUCKUX U

3apyOeXHBIX YUEHBIX — OMOJIOTOB B Pa3BUTHE OUOIOTHH

Bnanenune cucteMoil 3HaHMI 00 OCHOBHBIX METOJAX HAyYHOTO
MO3HAHUS, UCIOJIb3YEMBIX B OMOJOTMUYECKHX HCCIIEAOBAHUIX MKHBBIX
O0BEKTOB M JKOCHCTEM (ONMHCAaHWE, H3MEpEeHHe, NpOBEICHUE
HAOMIOZCHNI); CMOCOOAMU BBISIBICHUS M OICHKH AHTPOIOT€HHBIX
W3MEHEHUH B IPUPOJIE.

YMeHHe BBIBUTaTh THUIOTE3bI, MPOBEPATH UX SKCIIEPUMEHTATEHBIMHU
cpenctBaMu, GOpPMYJIHpYsS IIelb  WCCIEAOBaHUS, aHATU3UPOBATH
MIOJTyYCHHBIEC PE3YyJIbTATHI U 1€1aTh BBIBOJBI.

BrusiBIIeHHE  3aBHCHMOCTH  MEXIy HCCIEAYEeMBIMH BEIHYMHAMU,
00BSCHEHHNE TTOJTyYCHHBIX PE3yIbTaTOB U (OPMYITHUPOBAHIE BHIBOIOB C

HCITIOJIb30BAHHUEM HAYYHbIX HOHSITI/Iﬁ, Teopm“l H 3aKOHOB

YMeHue BiIageTh CHCTEMOM OHONOTMYECKHMX 3HAHUW, KOTOpas
BKJIIOUAET: OCHOBOIIOJIAraoNe OWOJIOTUYECKUE TEPMHHBI U TIOHSTHUS
(KM3Hb, KJIETKa, TKaHb, OpraH, OPraHU3M, BHI, MOMyJSIHsS, SKOCHCTEMA,
Ouorieno3, ouocepa; Merabom3M, TOMEOCTa3, KICTOYHBIH WMMYHHUTET,
OuvocuHTe3 Oenka, OWOMONMMEPHI, JUCKPETHOCTh, CaMOpEryJIsIys,
CaMOBOCIPOM3BE/ICHHUE, HacJIeJICTBEHHOCTD, W3MEHYMBOCTD,
SHEPrO3aBUCUMOCTb, POCT U PA3BUTHE);

Ouonornyeckne Teopuu: kiaetoynas teopuss T. IlIBanna, M.
[neiinena, P. BupxoBa; KIOHAJIBHO-CEJIEKTUBHOTO UMMyHHTeTa II.
Opnux, .M. MeunukoBa, XpoMOCOMHasi TEOpHUsl HACJIeICTBEHHOCTH T.
Moprana, 3akoH 3apojelneBoro cxoacrtsa K. bapa, sBomrornmoHHas

teopuss Y. JlapBuHaA, CHHTETHYECKAass TEOPUs DSBOJIOLMH, TEOPHS




antporioreHeza Y. Jlapsuna; Teopus Oumoreorenoza B.H. Cyxkauéra;
yuenue H.M. BaBuioBa o neHTpax MHOrooOpasusi U MPOUCXOKICHUS
KyJIbTypHbIX pacTeHuid, ydyeHue A.H. CesepuoBa 0 mnytax u
HaIpaBJIeHUAX 3BoJIONUH, yueHue B.W. Bepnanckoro — o 6uocdepe);
3aKOHBI (€IMHOO0OPA3Hs MOTOMKOB IEPBOr0 MOKOJICHUS, PACIICIICHHS
MPU3HAKOB, HE3aBUCUMOIO HaclefoBaHHUs mpu3zHakoB [. Menaens;
CUEIJICHHOTO HAacJelIOBaHMs TMPU3HAKOB M HApyUIEHUS CUEIUICHUs
reHoB T. Moprana; TOMOJOTMYECKHUX PSIAOB B HACIEICTBEHHOU
n3MeHunBoctd H.M. BasunoBa; renHernueckoro pasHoBecus JIx.
Xapau u B. BaiinGepra; 3apogsimeBoro cxoactsa K. bapa;
ounoreHernueckuii 3akoH J. ['ekkenst, @. Mrosiepa);

MPUHIUIIBI (YUCTOTHI TAMET, KOMIUIEMEHTapPHOCTH);

npaBwia (MuHuMymMma 1O. JIubuxa, sKojg0ruueckor nupamMuabl 4uced,
O1OMacChl U SJHEPTHUH);

runote3sl (koauepBatHoit A.M. Omnapuna, nepBUYHOro OyiboHa JIxk.

Xonpeina, mukpochep C. Dokca, pudozuma T. Uek)

VYMmenne pfiiatb IOHWCKOBBIC OMOJIOTHYECKHE 3aJa4d; BbIABJIATH
IIPUIUHHO-CJICACTBCHHBIC CBiA3HU MCXKOY HCCIIENYEMBIMU
OHOJIOrHYECKIMH O6T>CKT&MI/I, npoueccaMu W ABJICHHUAMU; [OCJIATh
BBIBOJIbI M IIPOTrHO3bI HA OCHOBAHHWHU ITOJTYUYCHHBIX PE3YJILTATOB,

COCTABJIATb T'CHOTHUIIMYCCKUEC CXCMbl CKPCIIHMBAHUA IJI PA3HBIX TUIIOB
HaCJICAOBaHUA IMPU3HAKOB Yy OPraHHU3MOB, COCTABJIATHL CXCMbI IICPCHOCA

BCHICCTB U DHCPIUU B SKOCUCTEMAX (I_ICHI/I IHUTaHWA, ITMIICBLIC CeTI/I)

YMeHue ycTaHaBiIMBaTb B3aUMOCBSI3M  MEXKIYy CTPOCHHEM H
(GYHKUMSMU: OPraHOMJOB, KIETOK pAa3HbIX TKaHeHW, opraHaMum U
CUCTEMaMH OPraHOB y pAacTEHUH, >KUBOTHBIX U YEJIOBEKA; MEXKAY
JTaraMu OOMEHa BEIECTB; TallaMy KJIETOYHOTO IHKJIA U )KU3HEHHBIX
[IUKJIOB OPTaHU3MOB; dTallaMHi SMOPHUOHAIBHOTO Pa3BUTHUS; TEHOTHIIOM
u (deHotunoM, ¢GeHoTUNIOM U  (akTopaMu Cpeldbl OOUTaHMUS;
IpOLECCaMU  JBOJIIOLMUM; ABMKYIIUMHM CHJIAMH  AQHTPOIIOTEHE3a;
KOMITOHEHTaMH Pa3JIMYHbIX SKOCHUCTEM M TNPUCHOCOOJEHUSMU K HUM

OpraHU3MOB

VYmMmenue BBIACATE CYIICCTBCHHBIC ITPHU3HAKU!

CTPOCHUSI BUPYCOB, KJIIETOK MPOKAPUOT M DYKAPHOT; OJHOKIETOYHBIX H
MHOTOKJIETOYHBIX OpPT'aHW3MOB, BHJIOB, OMOTCOIIEHO30B, SKOCUCTEM M
Ouocdepsl; CTpPOEHHS OpPraHOB W CHCTEM OpPraHOB pACTEHUH,
KUBOTHBIX, Y€JIOBEKa; MPOILIECCOB JKU3HEAEATEILHOCTH, MPOTEKAIOIINX

B OpraHu3Max paCTeHHﬁ, JKHUBOTHBIX M YCJIOBCKaA, OMOJIOTHYECKUX




mpoueccoB: oOMmeHa BemecTB (Merabonu3M), uHpOpManUd U
MIpeBpaIEHUs] YIHEPTUH, OPOKEHUs, aBTOTPO(HOTO U TeTepoTPOPHOro
TUIOB MNHUTaHUs, (OTOCHHTE3a M XEMOCHHTE3a, MHTO3a, Meio3a,
raMeroreHesa, 3MOpHOreHe3a, IMOCTIMOPHOHAIBHOTO  Pa3BUTHA,
pPa3sMHOXKEHUS, UHIAUBHUyaJIbHOIO pa3BUTHs OpraHu3Ma (OHTOreHe3a),
B3aUMOJEHCTBUSL TEHOB, TETEPO3UCA; JEUCTBUH HCKYCCTBEHHOI'O
oTOOpa,  CTAaOWIM3HPYIOIIETO, JBMXKYILIETO W Pa3pbIBAIOLIETO
€CTECTBEHHOT0 OTOOpa; aJIONAaTPUYECKOT0 M CHMIATPHUYECKOTrO
BUI000pa30BaHuUs; BIUSHUS JABWKYIIMX CHJI 3BOJIOIMU Ha FeHO(MOHT
TIOTYJISILMH; TPUCIIOCOOIEHHOCTH OPraHU3MOB K cpele OOUTaHus,
yepeJoBaHMsl HampaBJICHUI 53BOJIOLMH; KpPYyroBOpOTAa BEIIECTB H

IIOTOKA S5HCPIUr B SKOCUCTEMAX

ChopMupoBaHHOCT, yMEHHSI BBIICIATH CYIICCTBCHHBIC MPH3HAKU
BUPYCOB, KJIETOK TIPOKAPHOT W JYKAPHOT; OJHOKJICTOYHBIX M
MHOTOKJICTOYHBIX OPTaHU3MOB, BHJIOB, OMOTEOIICHO30B U IKOCHUCTEM;
0COOEHHOCTH MPOIIECCOB OOMEHa BEIIECTB U MPEBpALCHHs SJHEPTUU B
KJIeTKe, (OTOCHHTE3a, TUIACTUYECKOTO M DHEPreTHYECKOro oOMeHa,
XEMOCHHTE3a, MHTO3a, Mei03a, OIUIOJOTBOPCHUS, pPAa3BUTHI U
pPa3MHOXCHHS, WHIMBHUyaJIbHOTO Pa3BUTHS OpraHu3Ma (OHTOTeHe3a),
OOpBOBI 3a CYIIECTBOBAaHUE, ECTECTBEHHOTO 0TOOPa, BUI000pa30BaHuUS,
MPUCTIOCOOIEHHOCTH OPraHU3MOB K cpele OOWUTaHus, BIHUSHUS
KOMITOHEHTOB 3KOCHCTEM, aHTPOIIOT€HHBIX U3MEHEHUH B IKOCHCTEMaxX
CBOEH MECTHOCTH, KPYTOBOPOTa BEIIECTB M MPEBPAILCHUS DHEPTHH B

ouochepe

Vmenue UCIOJIb30BATh COOTBETCTBYIOIIUE apryMeHTBI,
6uoior WYCCKYIO TCPMHUHOJIOTUIO W CHMBOJIMKY IJId JO0Ka3aTCJIbCTBA
poACTBa OPTraHU3MOB PA3HBIX CUCTCMATUUYCCKHUX TI'PYIII, B3aUMOCBA3U
OpPraHM3MOB U cpeabl OOWTaHMA; EIWHCTBA YEJIOBEYECKHX pac;
HE0OXOIMMOCTH 3JJ0pPOBOI0 00pa3a KHU3HU, COXPAHEHUS pa3HOOOpa3us
BUJOB MU DOKOCHUCTEM KaK YCIOBHA COCYHICCTBOBAHUA MPUPOJABI U

YCI0BCUCCTBA

YMeHHe KPUTHYECKH OILCHHBaTh HWHGPOPMAINIO OHOJIOTHYECKOTO
COJICpKaHUS;, WHTEPIPETHUPOBATH ITHYECKUE ACTICKTHI COBPEMEHHBIX
uccienoBaHMii B OWonorud, — MeIUIUHE, OMOTEXHOJIOTHH;
paccmaTpuBaTth rio6anbHbIe HKOJIOTUYECKHE po0IeMbl
COBPEMEHHOCTH, (HOPMHUPOBATH 1O OTHOIIEHUIO K HUM COOCTBEHHYIO

ITO3HUIIHUIO




HEPEYEHD 3JIEMEHTOB COAEPKAHMUSA, IIPOBEPAEMbIX HA
EI'D 11O BUOJIOI'MHA

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

buonorus xkak HayKa. ’KuBbIe CHUCTEMBI U HX HU3YUYCHUC

11

CoBpemeHHast OMONOrMsl — KOMIUIEKCHasi Hayka. buosiornueckue Hayku u
n3ydaemMble UMHU TpoOsiemMbl. DyHIaMEHTaIbHbBIC, TIPUKIIAIHBIE W TIOUCKOBEIC
Hay4YHBIE HCCIICIOBAHNUS B OMOJIOTHH.

3HavyeHue Omosornu B (HOPMUPOBAHUHM COBPEMEHHOW €CTECTBEHHO-HAYYHOU
kaptunbl mupa. [Ipodeccun, cBsa3anHbie ¢ OMoMornei. 3HaUeHHe OMOJIOTHH B
MPAKTUYECKON MEeSTENbHOCTH YeJOBEeKa: MEIUIIMHE, CEIbCKOM XO3siCTBE,

IMPOMBIIIJIICHHOCTH, OXPAaHC IIPUPOAbI

1.2

1.3

JKuBple cucTeMBbl Kak mpeaMeT wu3ydeHus Owosjoruu. CBOMCTBA IKUBBIX
CHUCTEM: €IMHCTBO XHWMHYECKOTO COCTaBa, JUCKPETHOCTh M IEIOCTHOCTb,
CJIO)KHOCTh M YHOPSAJIOYEHHOCTb CTPYKTYPbI, OTKPBITOCTh, CAMOOPTaHU3ALIMS,
CaMOBOCIIPOM3BEACHUE, PA3IPAKUMOCTh, U3BMEHYMBOCTD, POCT U PA3BUTHE.

VYpoBHM OpraHM3aluyd SKMBBIX CHCTEM: MOJIEKYJSIPHBIM, KJIETOUYHBIH,
TKAaHEBBIM, OPraHU3MEHHbIA, MOMYJISILIMOHHO-BUJIOBOW, 3IKOCHUCTEMHBIN
(OuoreoneHotrnueckuit), 6nocdepusid. IIporeccsl, MPOUCXOASIINE B KHUBBIX
cuctemax. OCHOBHBIC TPU3HAKH KUBOTO. JKH3HB Kak opma CyIIecTBOBaHUS

MaTepuu

MeTtoaer Ouonorudeckoir Hayku. HaOmoneHue, M3MepeHHe, SKCIEPHUMEHT,
cucTeMaTH3aInsa, MeTaaHanu3. lloHATHE O 3aBHCHMMOW W HE3aBHCHMOM
nepeMeHHoOM. [lnmaHmpoBanme »dkcnepuMeHnTta. lloctaHoBka u  mpoBepka
runotre3. Hynesas runoresa. [lorsitue Be1OOpku 1 €€ mocToBepHOCTH. Pazdopoc
B Ouonormyeckux JaHHbIX. OlEHKa JOCTOBEPHOCTH  IOJIyYEHHBIX
pe3yapTaToB. [IpuyMHBI UCKAKEHHs PE3ylbTaTOB HKcrnepuMeHTa. [loHsThe

CTaTUCTHYCCKOI'O TECTA

KneTka kak OMosioruyeckasi Cucrema

2.1

Knetka — cTpykTypHO-GOyHKIMOHaIbHAs eAuHMLA KuBoro. Mcropus
oTKpbITUs KiIeTKU. PaGoter P. I'yka, A. JleBenryka. Knerounas teopus (T.
[lIBanH, M. Inetinen, P. BupxoB). OCHOBHBIE TOJOKEHUS COBPEMEHHOM
KJIETOYHOU TEOPUH.

MeToasl  MOJEKYNSpPHOM M KIETOYHOM  OMONOTMHM:  MHUKPOCKOIMS,
xpomaTtorpadus, anekTpodopes, METO]T MEYEHBIX aTOMOB,

nuddepeHImanbHoe HeHTpUyrupoBaHue, KyJIbTUBUPOBAHUE KIETOK

2.2

XHUMHUYECKUHN COCTaB KIETKU. Makpo-, MUKPO- U YITPAMUKPO3JIEMEHThI. Bona




u e€ poib KaK pPAacTBOPHUTENS, peareHTa, ydacTHe B CTPYKTYPUPOBAHUU
KIETKH, TeIUIOperynsauud. MuHepanbHble  BEIIeCTBA  KIETKH,  HX
Ouosorudeckast poiib. Pob KaTHOHOB ¥ aHHOHOB B KIIETKE.

buonornueckue mnomumepsl. benku. AMUHOKHUCIOTHBIH cOCTaB OENKOB.
Ctpyktypbl 6enkoBoil Monekynbl. [lepBuunas cTpykTypa Oenka, memTugHas
CBA3b. BTOpHuHasA, TpeTuWdHasi, 4YETBEPTUYHAs CTPYKTYphl. JleHaTypauus.
CpoiictBa ©OenkoB. Kraccupukanus OenkoB. buonornyeckue ¢yHKIMH
OETIKOB.

VYrieBoasl. MoHOcaxapupl, AMCaxapy/ibl, OJUTOCaXapuabl U MOJIMCAXapUIbl.
OOmmii TuiaH CTpoeHUs W (UIUKO-XUMHUECKHE CBOICTBA YTJIEBOIOB.
buonoruueckue GpyHKunN yrieBoaoB.

Jlumuaer. 'uapodunsHo-THAPOGOOHBIE cBOlicTBa. Knaccudukanuys mumnumos.
Tpurnunepuasi, hochonunuapl, BOCKH, CTepouasl. buonornyeckue QyHKIMN
nunuaoB.  OOmMe CcBOWCTBa OMOJOTMYECKMX MeMOpaH — TEKydecTb,
CIIOCOOHOCTH K CaM0O3aMbIKaHHUIO, TTOTYTPOHHUIIAEMOCTb.

Hykneunosbie kuciorel. JJHK u PHK. CtpoeHue HyKIEMHOBBIX KHCIIOT.
Hyxneotuapl. Ilpunmun  xomruiemeHntapHoctu. [IpaBunmo  Yapradda.
Crpykrypa JJHK — nBoiinas cnupanb. MecToHaX0oXJIeHHEe U OHMOJOTHYECKUEe
¢bynkiun JJHK. Bunst PHK. @ynkiuun PHK B kietke.

Crpoenne monexkynsl AT®. Makposprudeckue cBa3su B Monekyiae ATO.
buonornueckne ¢ynkimun AT®. BoccTaHOBIEHHBIE TNEPEHOCUMKH, WX
¢ynkuuu B kierke. CexBenuponanue JJHK.

CrpykrypHass Ouosiorusi: OMOXMMHUYECKHE M OMO(PHU3NUECKUE HCCIICAOBAHUS

COCTaBa U MPOCTPAHCTBEHHOM CTPYKTYpbl OMOMOJIEKYT

2.3

Tunsl KJIETOK: dyKapuoTH4ecKass M npokapuorudeckas. CTpyKTypHO-
(GyHKIIMOHATIbHBIE 00pa30BaHUs KIETKH.

CrtpoeHue nmpokapuoTHIeCcKor kieTku. Kiierounas creHka OakTepuii U apxeil.
Oco0eHHOCTH CTPOEHUsI FeTepOTPOPHON U aBTOTPOPHON MPOKAPUOTHUECKUX
KJIETOK. MecTo U poJib MPOKapUOT B OMOLIEHO3aX.

Crtpoenue u GyHKIIMOHUPOBAHUE dYKAPUOTHUECKON KieTkH. [Tnazmarnueckast
MeMmOpana (rrasmanemma). CTpykTypa  IUTa3MaTHYECKOM  MeMOpaHBI.
Tpancmopr BemiecTB uepe3 IUIa3MAaTHUECKyl0 MeMOpaHy: MAcCHBHBIHI
(mud¢ysus, obneruénnas quddysus), akTUBHbBIN (IEPBUYHBIA U BTOPUYHBINA
akTUBHbIN TpaHcnopT). [lomynpoHunaemocts MemOpaHbl. PabGota HaTpuii-
KaJMEeBOr0 Hacoca. OHJOLMUTO3: NHHOLMTO3, (HarouuTo3. OK30LHUTO3.
Knerounas crenka. CTpykrypa M (YHKUMH KJIETOUYHOW CTEHKH PACTCHHUH,
rpudoB.

Hurorma3zma. [{uto3ons. Lurockener. JBuxkeHue nutoriazmbl. OpraHou bl




kieTkd. OpHOMeMOpaHHbIE OPraHOM[bI KIETKU: SHIOIIa3MaTH4ecKas CeTb
(BIIC), anmapat ["onbaxu, TM30COMBI, UX CTpOEHUE U PYHKIMH. B3auMocBsI3b
OIHOMEMOpaHHBIX  OpraHougoB  KiIeTku. CTpoeHHe  TpaHyJISIPHOTO
petukynyma. CHHTE3 pacTBOPUMBIX OenkoB. CHHTE3 KIETOYHBIX MEMOpaH.
I'mankuit (arpaHyisipHbIA) 3HIOIUIA3MAaTUYECKUM peTHKyIyM. CekperopHas
¢bynkuus anmapata [ombmpku. TpancmopT BemiecTB B KJeTKe. Bakyonu
pacTuTenbHbIX KiIEeTOK. Kiretounslii cok. Typrop.

[TosryaBTOHOMHBIE OpraHOUbI KJIETKU: MUTOXOHIPHUHU, ITACTUIBL.

Crtpoenre u (QpyHKIMH MHTOXOHIPHHA M TuacTuj. llepBudHbIe, BTOPUYHBIC H
CIIOXKHbBIE IUIACTUABl  (POTOCHHTE3UPYIOIIUX JYKApUOT. XJIOPOILIACTBHI,
XPOMOILIACTHI, TEUKOTUIACTHI BBICIIIMX PACTCHUM.

HememOpannbie opranouasl kietkun CTpoeHne W (QyHKIHM HEMEMOpaHHBIX
OpraHouioB KJeTKd. PubOocombl. MukpodunameHTbl. MBIIeYHbIe KICTKH.
Muxkpotpy6ouku. Knetounsnii nentp. CTpoeHHWE W JBHUIKCHHE XTYTHKOB M
pecHryek. MUKpoTpyOOUKH IUTOILIA3MbI. LleHTprob.

SAnpo. Obonouka siapa, XpoMaTHH, KapHoIUIa3Ma, SAPBIIIKH, UX CTPOEHUE U
bysakun. SnepHbiii 6enkoBbiii MaTpukc. [IpocTpaHCTBEHHOE pacIoioKEeHHE
XpOMOCOM B MHTep(]a3HOM sizipe. benku xpomaTuHa — TUCTOHBI.

Kinerounsie BkmtoueHus. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK 3YKAPUOT

(pacTUTEeNbHOM, )KUBOTHOM, TPUOHOIA)

2.4

AcCUMHISIIS U JTUCCUMMIIALIUS — JIBE€ CTOPOHBI MeTabonu3ma. Tumsl oOMeHa
BEIIECTB: aBTOTPO(DHBINA U reTepoTpodHBINA. YyacTue KUCIOpoaa B OOMEHHBIX
nporeccax. JHepreTuueckoe obecreyeHue kieTku: mnpespamienue ATD B
oOMeHHBIX Tmporeccax. DepMEHTATUBHBIN XapaKTep peakIHid KJICTOYHOTO
Metabonu3Ma. DepMeHTH, UX CTPOCHHE, CBOWCTBA M MEXAHW3M JICUCTBHS.
Kodepmentsl. Otnuuns (epMEHTOB OT HEOPraHMYECKHX KaTalau3aTOpOB.
benku-aktuBatopel M OENKU-UHTMOUTOpBHL.  3aBUCUMOCTb  CKOPOCTHU
(epMEeHTATUBHBIX PEaKIUil OT pa3InYHbIX (PAKTOPOB.

[lepBuuHBI CHHTE3 OpraHUYECKUX BellecTB B KieTke. dorocunre3. Poib
XJIOPOILJIACTOB B mpouecce QorocuHTe3a. CBeToBass M TEMHOBasl (asbl.
ITponykTuBHOCTH (hoTOCHHTE3a. BiusHue pa3znuuHbX (PaKTOPOB HA CKOPOCTb
¢dorocunTe3a. 3HaueHue (HOTOCHHTE3A.

XeMOCHHTE3. PazHoobOpazue OpPraHU3MOB-XEMOCHUHTETHUKOB:
HUTPUPHULIHPYIOLIHE OakTepuu, xKenezo0aKkTepu, cepoOakTepuu,
BOJIOPOJIHBIE OaKTepHH. 3HAUEHUE XEMOCUHTE3A.

Anas’poOHble opranu3Mbl. Bunbl Opoxenus. IlpomykTsl OposkeHHS M HX
UCTIOJIb30BAaHUE YEIIOBEKOM. AHA’pOOHBIE MHKPOOPTaHU3MBI KaK OOBEKTHI

OMOTEXHOJIOTHH U BO30YIUTENN OOTIE3HEH.




AspobHble OpTaHHU3MBI. OTansl HHEPreTHYECKOTO oOMeHa.
[TogroroBurenpHbI dTan. [HMKoOMM3 — OECKHUCIOPOJHOE pAacCIICIUICHHE
TJTIOKO3BI.

Bbuonornyeckoe okucieHne, Wi KIETOYHOE JbIXaHue. Pomb MUTOXOHIpHI B
mporeccax — OMOJOrMYecKoro  OkucieHus.  Llukiauueckume — peakimu.
OxucnutensHoe QochopunupoBanue. I[lpenmymiectBa a’poOHOrO IMMyTH
oOMeHa BEIIEeCTB IMepel aHa’pOoOHBIM. DPPEKTHBHOCTH IHEPreTHUECKOTO

oOMeHa

2.5

Peakuun matpuuHoro cuHtesa. IIpyMHIMI KOMIIJIEMEHTAPHOCTH B PEAKLMIX
MATPUYHOTO  CHHTe3a. Peanu3amms  HACJIEACTBEHHOW  WH(OpPMAIHH.
I'eneTnuecknii Ko, ero cBovicTBa. Tpanckpunuus — matpuuHsiid cuare3 PHK.
[IpyHUMIIBI  TPAHCKPUILMK: KOMIUIEMEHTAPHOCTh, AHTUIAPAJIIEIBHOCTD,
ACUMMETPUYHOCTD. TpaHcisanus u e€ stanbl. Yuactue TpancnoptHeix PHK B
OouocuHTe3e Oenka. YcnmoBus OuocuHTesa 6enka. KogupoBaHue aMUHOKHCIIOT.
Pons pubocom B OrocunTe3e Oernka.

Opranuzandsg TeHOMa y MPOKapuOT U OSYKapuoT. Perynanus akTUBHOCTH
TeHOB y mpokapuoT. I'umoreza omepona (P. XKako6, XK. Mano). Perynsmus
O0OMEHHBIX TPOIECCOB B KieTke. KineTouHslil romeocTas.

Bupycel — HekneTounble (OpMBI KHU3HH U 00JIUraTHbIE NMapasuTbl. CTpoeHue
MIPOCTHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OaKTEpHO(aros.

BupycHble 3a601eBaHus yenoBeKa, )KUBOTHBIX, pactenuit. CITN/], COVID-19,

conuaJiIbHbIC U MCIUITUMHCKUC HpO6HCMBI

2.6

Knerounslii 1uki, ero mnepuoisl U perymauus. MHrepdaza u  MuTos.
OcoOeHHOCTH MPOIIECCOB, MpoTeKanmx B nHTepdase. [loarotoBka KieTku K
nenenuto. [lpecunrernyeckuil (IMOCTMUTOTHYECKHI), CUHTETUYECKUH U
MOCTCUHTETUYECKUH (MPEMUTOTUIECKHI) TIEPHOABI HHTEP(Da3HI.

Martpuunsiii cunte3 JHK — pemmkanusa. Ilpuanunsr perumkanuun JIHK:
KOMIUIEMEHTApHOCTh, IOJYKOHCEPBATUBHBIA CHUHTE3, aHTUIApPaUIEIbHOCTb.
Mexanusm pemmukauuu JJTHK. Xpomocomsl. Ctpoenue xpomocom. Tenomepsl
U Termomepasa. XpOMOCOMHBIM HA0Op KIETKH — KapuoTHN. JWIUIOWIHBIA U
rafmIonaHbIl Habopsl XpomocoM. I'omonoruynsie xpomocomsbl. IlosoBble
XPOMOCOMBI.

Jenenne knetku — MuTo3. CTaguu MUTO3a U IPOUCXOISAINE B HUX MTPOLIECCHI.
Tunsl muto3a. Kapnoknnes n nuTokuHes. buonorndyeckoe 3Hau€HUE MUTO3A.
Perynsauus mutoTMdeckoro nukina kineTtku. [Iporpammmupyemasi KierodHas
ru0esb — aromnros.

q)YHKL[I/IOHaJIBHaH IrCHOMHKAa

Opranusm Kak OHOJIOrHyYecKas cuctemMa




3.1

OOHOKIETOYHbIE,  KOJIOHUAJIbHBIE,  MHOIOKJIETOYHBIE  OpPraHu3Mbl U
MHOT'OTKaHEBbIE OPraHU3MBbI.

@opMBl pa3MHOKEHHSI OpPraHM3MOB: Oecroyioe (BKIIOYasi BET€TATHBHOE) W
nmonoBoe. Buael 0Oecnonoro pa3MHOXEHHUS: TOYKOBAaHUE, CHOPYJIALNSA,
¢dparmeHTanus, KIOHUPOBAaHHE.

[TonoBoe pazmuoxenue. IlonoBbie KieTKH, WiauM rameTsl. Meito3. Craauun
Mmeno3a. IloBenenne xpomocom B Mmeiioze. Kpoccunrosep. buonormueckuii
CMBICIT Me€l03a M TOJIOBOrO mpolecca. Meino3 U ero Mecro B KU3HEHHOM
LUKJIE OPTaHU3MOB.

[IpenzaponsiieBoe pazpurue. ['amerorenes y *UBOTHBIX. [10J10BBIE Keme3bl.
OOpa3oBaHrne W pa3BUTHE TMOJOBBIX KIETOK. CrmepMaTtoreHe3 W OOTCHE3.
Crpoenue mosioBbIX KieTOK. OTUIOAOTBOpEHHE U SMOPHOHAIBHOE Pa3BUTHE
KHUBOTHbIX.  CrocoObl ~ OIUIOZOTBOPEHHS:  HApPY)KHOE,  BHYTpPEHHEE.
[Taptenorenes.

WNunuBuayanbHOe pa3BuThe opraHu3MoB (oHToreHes). Craauu smOpHoreHesa
KUBOTHBIX (Ha mpuMepe JsrymkH). JlpoGmenme. Tumbl  apoOiaeHUS.
OcobenHoct  ApoOJeHUS ~ MIICKOMUTAIOMIMX.  3apOJbIIIEBbIE  JIMCTKU
(racTpymsiims). 3akiajka OpPraHOB M TKAaHEM W3 3apOJBIIIEBBIX JIMCTKOB.
B3aumHoe BnHMsHUE wYacTel pa3BUBAIOIIEroCs 3apojbllia (3MOpUOHANIbHAS
MHAYKIOMSA). 3akiajgka IUlaHa CTPOEHHMsS JKMBOTHOTO KakK  pe3yjbTaT
MepapXU4YecKuX B3aWMOJCUCTBHIA TEHOB. BimsHue Ha 53MOpHOHANIBHOE
pa3BUTHE PA3TUYHBIX (PAKTOPOB OKPYIKAIOIIEH CPebl.

Poct u pasButue >xuBoTHBIX. IlocTomOpuoHaneHbi mepuoa. llpsmoe wu
HemnpsiMoe pas3BuTHe. PasButne ¢ Meramopdo3om y OECIO3BOHOYHBIX H
MMO3BOHOYHBIX JKUBOTHBIX. buonoruueckoe 3HadeHHe MPsIMOTO U HEMPSIMOTO
pa3BUTHSA, HX paclpocTpaHeHHe B Mpupoje. TUmbl pocTa >KUBOTHBIX.
@akToppl  peryiflMd  pocTa  JKMBOTHBIX W uejoBeka. Cranuu
MOCTAMOPHOHAIBHOTO Pa3BUTHUS y JKUBOTHBIX U uesjoBeka. [lepuozsl
OHTOI'€HE3a YEJIOBEKA.

Pasmuoxxenne u pasutHe pacteHuid. ['amerodputr m cmopodur. Meito3 B
KU3HEHHOM LuKJe pacTeHuid. OOpa3oBaHue crmop B Ipolecce Menosa.
I'amerorenes y pacteHuil. OIUIOJOTBOPEHHE M Pa3BUTHE PACTUTEIBHBIX
OopranusmMoB. /[BoilHO€  OIUIONOTBOPEHHE Yy  LBETKOBBIX  PACTEHHH.
OOpa3oBaHue W pa3BUTHE CEMEHHU. MexaHH3MBbl PETyJSAIHMM OHTOIeHE3a Yy

pPaCcTEHUN U KUBOTHBIX

3.2

I/ICTOpI/IH CTAHOBJICHUA W PpPa3BUTHUA TI'CHCTUKM KaK HAYKH. OCHOBHEBIE
TeHETHYSCKUE TIOHATHUS U CUMBOJIBL. I OMOJIOTHYHBIC XpOMOCOMBI, aJIJICJIBHBIC

I'CHBI, aJIbTCPHATUBHBLIC NPHU3HAKU, I[OMI/IHaHTHBIf/i u peuecanHHﬁ IMPU3HAK,




roMo3urora, rerepo3urora, 4Yucrasd JIMHUA, l"I/I6pI/II[BI, T'CHOTMII, (beHOTI/IH.
OCHOBHEBIE MCTOJbl TI'CHCTHKU: FH6pHI[OJ'IOFH‘ICCKHI>i, HHTOHOFquCKHﬁ,

MOJ'ICKy.TISIpHO'l"CHCTI/I‘{eCKI/II\/'I

3.3

Monorubpunnoe ckpemuBanue. IlepBblii 3akoH MeHaens — 3aKoH
eMHO00pa3usi TMOpUIOB TepBoro mnokosieHus. [IpaBuio JAOMHUHHMPOBaHUS.
Bropoii 3akoH MeHzens — 3aK0H paciieruieHus: npu3HakoB. L{uromornueckue
OCHOBBI MOHOTHOPHTHOTO CKpELMBaHUA. | MTIOTE3a YUCTOTHI TaMeT.
AHanuzupyrollee ckpemuBanue. [I[poMeKyTouHbIN XapakTep HacieJOoBaHMs.
Paciennenne npu3HakoB IPU HEIIOJIHOM JOMUHUPOBAHUHU.

JurubpunHoe ckpemuBanue. Tperuii 3akoH MeHens — 3aK0H HEe3aBUCHUMOIO
HacjienoBaHUs  Npu3HakoB. Llurosmornueckue OCHOBBI  JTUTHOPUAHOIO
CKpELIMBaHMUS.

CueruienHoe HacienoBanue mnpusHakoB. Pa6orsl T. Moprana. CremnieHHoe
HACJIeI0BaHUE T'€HOB, HAPYILICHUE CLCIUICHUS MEXAYy I'€HaMH. XPOMOCOMHAs
TEOpHUs HACJIEICTBEHHOCTH.

I'enernka nona. XpoMOCOMHBI MEXaHU3M OINPEACIICHUS M0JIa. AyTOCOMBI U
II0JIOBBIE XPOMOCOMBIL. ['OMOTraMeTHBIN U reTeporaMeTHsbIi nou. ['eneTnueckas
CTPYKTypa MOJOBBIX XpoMmocoM. HacnenoBaHue NpPHU3HAKOB, CLEIICHHBIX C
IOJIOM.

I'erotun xak nenoctHas cucrema. Ilneorponus — MHOKECTBEHHOE IEUCTBUE
reHa. MHOXECTBEHHBIH aiienu3M. B3anMmonelcTBUE HEAJUIEIbHBIX TI'€HOB.

KommemenrapHocts. Onuctas. [lonumepus

3.4

BzaumoneiictBie reHotunma W cpedpl npu  (GOPMHpPOBAHMU  (EHOTHUIIA.
N3menunBocTh pu3HakoB. KauecTBeHHbIE U KOJIMYECTBEHHBIE MPU3HAKU. Bub
HM3MCHYMBOCTHU: HEHACIICJCTBCHHAS M HACJICACTBCHHAS.

MoudukanmonHas  HW3MEHYMBOCTh.  Poib  cpensl B popMUpOBaHUU
MoAM(UKAIIMOHHON M3MeHUYMBOCTH. Hopma peakimu npusHaka. BapuannoHHbIH
psan u BapuauuonHas kpusas (B. HMoranncen). CpolicTBa Moan(UKaIIOHHOM
H3MEHYHBOCTH.

I'enoTunuyeckas wm3MeHYHMBOCTHL. CBOMCTBA I'€HOTHMIIMYECKONH W3MEHUHMBOCTH.
Buiel reHOTHITMYECKON M3MEHUMBOCTH: KOMOMHATHBHAS, MyTallHOHHAS.
KomOuHaTtuBHAsT HM3MEHUMBOCTh. MeEH03 W TMOJIOBOM TIpoIlecC — OCHOBA
KOMOMHATHUBHOM HW3MEHYMBOCTH. PoOJab KOMOMHATMBHOM H3MEHYHMBOCTH B
CO3JTAaHWU T€HETUUECKOT0 Pa3HO0Opa3us B Ipe/ieax OTHOTO BHUIA.

MyrtanmoHHass W3MEHYMBOCTh. BHIbl MyTaluii: TE€HHbIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHbIE W HMHAYLMPOBaHHbIE MyTalMu. SlaepHele U
nuToIUIa3MaTudeckue Mytanuu. CoMatnyeckue U mojioBbie MyTauuu. [Ipruaunbl

BO3HUKHOBCHUA MYTaLII/If/'I. MYTaI‘CHLI U HUX BJIUMAHUC Ha OpPraHuU3MBbIL.




3aKOHOMEPHOCTH MYTAIIMOHHOTO MpoIecca. 3aKOH TOMOJIOTHYECKHX PSAJIOB B
HaciencTBeHHoi n3menunBocty (H.M. BaBunoB). BuesnepHas n3aMeHYHBOCTh

1 HACJICACTBCHHOCTD

3.5

Kapuotun yenoseka. MexayHapolHas NporpaMma HCCIEIOBaHUS Te€HOMA
yernoBeKa. Meroabl H3y4YeHUsT TEHETHMKH YEJIOBEKA: IE€HEAIOIMYECKUi,
OJIM3HEIOBBI, IIUTOr€HETUYECKUM, MOIMYJISAIUOHHO-CTATUCTUYECKUH,
MOJIeKyJIsipHO-TeHeTHUeckuil.  COBpeMEHHOE  OmpellefieHHe  TI'eHOTHIA:
MOJJHOTEHOMHOE CEKBEHHPOBAaHHWE, TIE€HOTUIIMPOBAHUE, B TOM YHUCIE C
nomoinpko ITI[P-ananu3a. HaciencrBenHble 3a001eBaHus YeoBeKa. I eHHbIE U
XpOMOCOMHBIE ~ OoJyie3HM ~ 4enoBeka. bonesHn ¢ HacieacTBEHHOU
MPEAPACTIOIOKEHHOCTBIO. 3HaueHue MEIUIIMHCKOMN TeHETUKH B
MPEOTBPAILICHUH W  JICUEHUH TEHETUYECKMX 3a00JIeBaHHMIl  dYeoBEKa.

CTBOJIOBBIE KIIETKH

3.6

JlomecTukanysi 1 ceiaeKuus. 3apokIeHUE CENEeKUUH U IOMECTHKAlUU. Y4YeHHe
H.. BaBwioBa 0 ImeHTpax MPOUCXOXKICHUS M MHOTOOOPa3Msl KYJIbTYPHBIX
pactenuii. Ponb cenekuyMu B CO3IaHMM COPTOB PACTEHUN M MOPOJ KUBOTHBIX.
Copr, mopona, mrTaMM. 3aKOH TOMOJIOTMYECKHX pSAIOB B HACJIEACTBEHHOM
m3MeHunBocty H.W. BaBuioBa, ero 3HaueHue i CENEKIIMOHHON paboThI.
MeToasl ceneKUMOHHONW paboThl. McKyccTBEHHBIM OTOOp: MAacCOBBIM U
WHAVBUAYAIbHBIA. OJTambl KOMOMHAIIMOHHOM  ceneknuu. McmbiTaHue
npou3BoUTeNeH Mo MOTOMCTBY. OTOOp MO T€HOTUIY C IOMOUIbIO OLIEHKH
(deHoTuna noTroMcTBa M 0TOOP MO TeHOTUIY ¢ momoltbio aHanuza JTHK.
HckyccTBeHHBI ~ MyTareHe3  Kak  METOJl  CEeJEKIMOHHOM  paboThl
PanquanOHHBIN M XMMMYECKUMH MyTareHe3 KaK MCTOYHUK MyTaluul y
KyJbTYpHBIX (pOpM opranu3moB. Vcrosib30BaHrne FreHOMHOTO peJaKTUPOBAaHUS
1 MeTtonoB pekoMmOumHaHTHBIX JIHK st mosrydeHuss MCXOMHOTO Marepualia
JUISL CEJIEKLIUU.

[lonyuenne nonuruionnoB. Baytpusunosas rubpunuzanus. bimskoponcTBeHHOE
CKpelllMBaHue, WM UHOpUIMHT. Hepo/ICTBeHHOE CKpelMBaHNE, WIH ayTOPHIUHT.
I'eTeposuc u ero npuunHbl. Mcnons3oBaHue rereposuca B cenekuuu. OtaanéHHas
rubpumzanys. [Ipeononenue Gecruiofus MEXBHUIOBBIX THOpUAOB. JlocTikeHuUs

CCJICKIIM paCTeHHﬁ H XXMBOTHBIX

3.7

OOBeKThl, HCMONB3yeMble B OWOTEXHOJIIOTMH, — KIETOYHbIE U TKaHEBBIC
KyJIbTypbl, = MHUKPOOPTaHW3MbI, HMX  XapaKTepUCTUKa. TpaauliMOHHAs
OMOTEXHOJNOTHA: XJIEOOMEUYeHNE, TOIYYeHHE KHUCIOMOJOYHBIX MPOIYKTOB,
BUHOJENe. MukpoOuosnoruueckuii cuHTe3. OOBEKTH MUKPOOHOJIOTMYECKUX
texHonoruit.  IlpowsBoacTBO  Oenka, AMHMHOKHCIOT H  BUTAMHHOB.

Hc KYCCTBCHHOC OIIOAOTBOPCHHUC. PCKOHCTPYKI_[I/ISI SIALIEKIIETOK u




KJIOHMPOBaHHE *KUBOTHBIX. MeTO/| TpaHCIIaHTAIUHU sIep KIIETOK.

XpoMocOMHass W TeHHas WHXeHepus. VICKyCCTBEHHBIH CHHTE3 TIeHa U
KoHCcTpyupoBanue pekomOuHaHTHbIX JIHK. JlocTmXeHus M NepCHeKTHUBBI
XpPOMOCOMHOW M TEHHOW MWHXEHepUH. MeauIuHCKUe OHOTEeXHOJIOIHH.

Hcnonbs30BaHKu€E CTBOJIOBBIX KIETOK

Cucrema 1 MHOroodpasue opraHM4ecKkoro Mupa

4.1

buonoruueckoe pasHooOpazue  opranusmoB. CoBpeMeHHas  CHCTEMa
opranundeckoro mupa. Ilpunnuns! kinaccupukanuu opraHuzMoB. OCHOBHBIE
CUCTEMAaTUYECKHUE IPYIIIBI OPraHU3MOB.

OCOOEeHHOCTH CTPOCHHS U )KU3HEESTETbHOCTH OJHOKIETOUHBIX OPTaHU3MOB.
bakTtepun, apxew, OAHOKIETOYHBbIE TI'PUOBI, OJHOKJIETOYHBIE BOJOPOCIH,
Apyrue npoTucTsl. KoJOHMaIbHBIE OpPraHU3Mbl. J[BH)KEHHE OJIHOKIIETOYHBIX
OpraHu3MoB:  aMEOOMIHOE, JKI'YTHKOBOE,  pPECHHUYHOE.  3amuTra Yy
OJHOKJICTOYHBIX ~ OpraHu3MoB.  Pa3gpaxmMocTe y  OJHOKJIETOYHBIX

opranu3MoB. TakcuChl

4.2

MHOrokjeTouHble  pacTeHus. B3auMOCBsSI3b 4YacT€ldd  MHOTOKJIETOYHOTO
opranu3ma. TkaHW, OpraHbl W CHCTEMBl OpPraHOB MHOTOKJIETOYHOTO
opraum3ma. Opraousm Kak efauHoe 1enoe. TkaHu pacteHuid. Twumbl
pacTUTEIbHBIX  TKaHEW: oOpa3oBaTeNbHAs, IOKPOBHAs,  IPOBOJAIIAS,
OCHOBHasi, MexaHuueckas. OcCOOEHHOCTH  CTpoeHHs, (QYHKIUHA H

pacmnosioKeHusl TKaHel B OpraHax pacTeHHM

4.3

BereraruBHble M reHepaTHBHbIE OpraHbl pacTeHuil. DyHKIMU OpraHoB M
cuctem opranHoB. Kapkac pacrenuii. [[Br>keHUE MHOTOKJIETOUYHBIX PACTEHUM:
Tponu3Mbl U HacTuH. [lornomeHue Boabl, YIIEKUCIOTO ra3a U MUHEPAIbHBIX
BemiecTB pacteHussMu. [lpixanwe pacrenuit. Juddys3us razoB uepes
MOBEPXHOCTh KJETKU. TpaHCHOpPTHBIE CHUCTEMBbl pacTeHUil. Bbiaenenue y
pacTeHuil. 3amuTa y MHOIOKJIETOuHBIX pacteHuid. Kytukyna. Cpexnctsa
MACCUBHOU M XUMHUYIECKOH 3aUThl. DUTOHIIUIEL.

PazapaxkuMocTh U peryssnus y opraHu3MoB. Pa3ipaxxuMocTh U peryJssnus y

MHOTOKJICTOYHBIX paCTeHHﬁ. PocrtoBrie B€IICCTBA U UX 3HAYCHUC

4.5

MHOrOKJIETOUYHEIE KHBOTHBIE. B3amMOCBSI3b dYacTeli MHOTOKJIETOYHOI'O
opranu3ma. TkaHW, OpraHbl W CHCTEMbl OPraHOB MHOTOKJIETOYHOTO
opranuzma. Opranu3m Kak eauHoe 1enoe. ['omeocras. TkaHU JKUBOTHBIX H
yelloBeKa. THIBI KUBOTHBIX TKaHEH: HSIHTEIHaIbHAs, COCTUHHTCIIHHAS,
MbIlIeuHasi, HepBHas. OCOOCHHOCTH CTPOCHUS, (PYHKIUH U PACTIOIOKCHHS

TKaHel B opraHax XMBOTHBIX W YCJIOBCKa

4.6

OpFaHBI U CHUCTCMBI OpPraHOB JKHUBOTHBIX. (DYHKI_II/II/I OpraHOB U CHUCTEM




opraHoB. Omopa Tema opraHu3smMoB. CkeneTsl ONHOKJIETOYHBIX H
MHOTOKJIETOYHBIX )KUBOTHBIX. Hapy kHbIil 1 BHyTpeHHUI ckenet. CTpoeHne u
THIIBI COSJTMHEHHS KOCTEH.

JIBM)KeHUE MHOTOKJIETOYHBIX JKUBOTHBIX. [luTanme >KMBOTHBIX. [luTanue
MO3BOHOYHBIX  KMBOTHBIX. J[pixaHue KMBOTHbIX. KoXHOE JbIXaHME.
KabepHoe 1 n€rouHoe AbIXaHUE.

JIpIXaHue MO3BOHOYHBIX JKUBOTHBIX. DBOJIIOIMOHHOE YCIOKHEHHE CTPOSHUS
NETKUX TIO3BOHOYHBIX KMBOTHBIX. JIpIXaTenpHas cHUCTeMa dYeJOBEKa.
MexaHU3M BEHTWIIIHMUA JIETKAX Y NTUL U MIEKOMHUTAIOMMX. TpaHCIoOpT
BEIIECTB y OPraHU3MOB. TpaHCHOPT BEMIECTB y >KUBOTHBIX. KpoBeHOCHas
cucreMa u e€ opraHbl. KpoBeHOCHas cHUCTeMa TO3BOHOYHBIX IKHBOTHBIX.
Kpyrn  xpoBooOpamieHusi.  DBOJIOIMOHHBIE  YCIOXHEHHS  CTPOCHUS
KPOBEHOCHOM CHCTEMbI IO3BOHOYHBIX JKUBOTHBIX. BhIeneHne y opranusmos.
Beinenenne y sxuBoTHBIX. CokpaTuTenbHble Bakyodn. OpraHbl BBIIEICHUS.
CBsi3p TOJIOCTH TelNa C KPOBEHOCHOW W BBIICIUTEIBHON CHCTEMaMH.
Beigenenne 'y 1MO3BOHOYHBIX JKMBOTHBIX. 3aIllUTa Y MHOTOKJIETOYHBIX
KHUBOTHBIX. [IOKPOBBI ¥ X IPOU3BO/IHBIE.

PazgpakumMocTh W peryisuuss y  OpraHu3MoB. Pa3npaxumocts y
OJTHOKJICTOYHBIX OpraHu3MOB. Takcuchl. Pa3apakumMocTb M perymauus y
MHOT'OKJIETOYHBIX pacTeHUH. POCTOBBIE BellecTBa U UX 3HAYCHHE.

HepBhass cuctema u pediaekTopHass peryiasiuuss y MHOTOKJIETOYHBIX
KHUBOTHBIX. HepBHas cucrema m e€ OTHENbl. DBOJIOIMOHHOE YCIOKHEHUE
CTPOEHUSI HEPBHOW CHCTEMBI Y KHBOTHBIX.

PazpaboTka anropurmMoB U mporpamm Uit 3QQPeKTHBHON (YHKINOHATHHOMN
aHHOTAllUM ~ TEHOMOB, TPAHCKPUITOMOB, TIPOTEOMOB,  METa0OJIOMOB

MHKPOOPTraHU3MOB, PACTEHHM, )KUBOTHBIX U YEJIOBEKA

OpFaHI/ISM YCJIOBCKA U €TI0 3J0pOBLC

5.1

Opransl W CHUCTEMBbl OpraHoB uenoBeka. OTaenbl TOJIOBHOTO MO3Ta
MO3BOHOYHBIX JKUBOTHBIX. Peduiekc n peduekropHas nyra. besycrnoBHble u
ycioBHbIe pediuekcbl. ['ymopasibHas peryisiiuss M SHIOKPUHHAs CUCTEMa
KUBOTHBIX M uejoBeKa. JKene3pl >HIOKPUHHON CHUCTEMBblI M MX TOPMOHBI.
elictBue TOpMOHOB. B3amMOCBSI3b HEPBHOM M HSHAOKPUHHOW CHCTEM.
['mnoranamo-runoduszapHas cucrema. Pednexkc u  peduiektopHas gyra.

besycnoBHble 1 yCIOBHBIE pedIeKChI

5.2

3ammuTa opranu3Ma oT Oone3neld. iMMyHHas cucrtema yenoBeka. KieTouHbrit
Y TYMOpaJIbHBI HMMYHHUTET. BpoxXaEHHBIN, MpHoOpeTEHHBIN criennduaecKuit
UMMYHHUTET. Teopus KJIOHAIbHO-CeNeKTUBHOrO wuMMmyHuTteTa (I1.Dpnux,

®.M.bepner, C.ToneraBa). BocnamurenabHble OTBETHI OpraHu3mMoB. Poib




BpO)K,I[éHHOl"O HMMYHHUTCTA B pa3BUTHU CUCTCMHbBIX 3a00J1eBaHNMI

5.3

KposenocHas cucrema u e€ opranbl. Cepjle, KpOBEHOCHBIE COCYJIbI U KPOBb.

Kpyru kpoBooOpamienus. Pabota cepaua u e€ perynsus

5.4

Ipixanue uyenoBeka. Juddys3us ra3oB dYepe3 MOBEPXHOCTh  KIIETKH.
JlpixaTenpHasi cUCTeMa 4YelloBeka. JlpIxaTenbHas MOBEPXHOCTh. Perymsanus

IbIXaHus. [{pixaTenbHbie 00bEMBI

5.5

HI/IIJ_ICBapI/ITCJIBHaH CHUCTEMaA 4YCJIOBCKaA. OTILGJIBI MUIICBAPUTCIIBHOT'O TpPAKTaA.
HI/IIJ_ICBapI/ITCJIBHLIC JKCIIC3HhI. BHYTpI/IHOJ'IOCTHOC n BHYTPUKJICTOYHOC

IMUIICBAPCHUC

5.6

IToxpoBsl W ux mpousBojHble. Opransl BbieneHus. [louku. Crpoenue u
¢yHkunonupoBanue Heppona. DuiubTpanus, cekpeuus U oOpaTHOe
BCAChIBAaHME KaK MEXaHHM3MBbl pabOThl OpraHoB BbineieHus. OOpa3zoBaHHe

MOYH Y 4eJIOBEKa

5.7

I[BI/DKGHI/IC YyeJIoBeKa: MbIIIeuHas cucreMma. CKelIeTHhIC MBIIINBI 1 UX pa60Ta.

CrtpoeHue u TUIBI COEAUHEHUST KOCTE!

Teopus sBomtoIMK. Pa3zBuTHe XM3HU Ha 3emIie

6.1

OpomoniionHast  Teopusi Y. JlapBuna. Ilpeanochuikd  BO3HUKHOBEHHS
napsuHu3Ma. JKu3Hb U Hay4Has aedaresbHocTh Y. JlapBuHa.

JIBr>KyIiye cuiibl 3BoJroLMU BUIOB 110 Y. /lapBuHY (BbICOKasi HHTEHCUBHOCTh
pPa3MHOXCHHS OPraHW3MOB, HACIIEJCTBEHHAas W3MEHUMBOCTh, OOppba 3a
CYILLIECTBOBaHHE, ECTECTBEHHBIN 1 UCKYCCTBEHHBINH 0TOOD).

Odopminenne cunteTnueckor teopun osBomouuu (CTD). Helitpanphas
Teopuss HsBomouuu. CoBpeMEHHas »SBOJIOIMOHHAS Ouosiorus. 3HayeHUe
HBOJIIOLIMOHHON TEOpUH B (POPMUPOBAHMM €CTECTBEHHO-HAYYHOM KapTHUHBI

MUpa

6.2

ITomynsanus kak sneMeHTapHas equHHUIA dBOMIOIMH. COBPEMEHHBIE METOBI
OLIEHKU T'€HETHYECKOro pazHooOpa3usi U CTPYKTypsl nomyisuuil. 3meHenue
reHooH/a MOMYJISIMU KaK 3JIEMEHTApHOE 3BOJIIOIIMOHHOE SIBJIEHUE. 3aKOH
reHeTudeckoro pasHoBecus /[x. Xapau, B. BaitnOepra.

DOnemMeHTapHbIe (AKTOPHl (ABIKYIIHME CHIIBI) SBONIONUHA. MyTaIllMOHHBIHA
nporecc. KomOunatuBHash u3MeHuuBOCTh. [Ipelip TreHoOB — ciydaiiHble
HEHAlNpaBJIeHHbIE HM3MEHEHUS YacTOT ajulejed B momymsuusax. O¢¢exT
ocHoBarenss.  Murpamuu.  M3omsauus  momymsnuidi:  reorpaduyeckas
(mpocTpaHCcTBEHHas ), Onojoruueckas (penpolyKTuBHasi).

EctrecTBennsiii or60p — HampaBisiomuii  ¢dakTop 3BoOMIOIHA. DOpPMBI
€CTeCTBEHHOTO O0TOOpa: JBIKYIIUH, CTaOWIM3UPYIOIMIMKA, pPa3pbIBAOIINI

(nu3pynTuBHbIN). [TonoBoit oTOOD.




[IpucnocoOneHHOCT,  OpPraHU3MOB  KaK  Pe3yJbTaT  MHUKPOIBOJIIOIHH.
Bo3nukHOBeHHEe TpHUCNOCOOTIeHH y  opraHu3moB. Apomopdo3bl U
UANO0aJanTalllu. [Tpumepsr MPUCTIOCOOTICHHIA y OpPraHHU3MOB.
OTHOCHUTENBHOCTH NPUCTOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero xpurepum u cTpykTypa. BumooOpa3zoBaHume Kak pe3yibTaT
MUKPOABOJIONMH. M30ms1ust — kiitoueBor ¢axtop BugooOpazosanus. [lytu u
CIOCOOBI BUI000pa30BaHUS: aJIonaTpUYecKoe (reorpaduyeckoe),
CUMIIaTPUYECKOE  (IKOJIOTHYECKOE), «MTHOBEHHOE»  (TIOJUILIIONIU3AIHS,
rudpuausanys). JJInTenbHOCTh 3BOIIOLMOHHBIX ITPOLIECCOB.

MexaHu3MBbl (POPMHUPOBAHUST OHOIIOTUIECKOTO pa3HO00pa3usl.

Posib 5BOTIOIIMOHHOM OMOJIOTHH B pa3pab0TKe Hay4YHbIX METO/I0B COXPAaHEHUS
6ropa3zHoo6pasusi. MUKpO3BOIIONUS U KOIBOJIIOIUS Mapa3sUTOB U UX XO3S5EB.
Mexanu3mbl (POPMUPOBAHUS YCTOMYMBOCTH K AHTHUOMOTHKAM M CIIOCOOBI

O00pBOBI ¢ Hel

6.3

Metoabl  W3y4YeHHs ~ MaKpOdIBOJIONMH. [laneoHTONIOTHYECKHE  METOMBI
u3ydeHus: HBojdronuH. IlepexomaHbie (QOpMBI M (UIOTEHETUYCCKHE PSIbI
OpPTraHU3MOB.

buoreorpaduueckue metonsl uszydenus: sBomonuu. CpaBHeHue (Iopsl U
(dayHbl MaTEepUKOB U OCTPOBOB. buoreorpaduueckue obnactu 3eminu. Bumsi-
SHEMHKH U PEJIUKTHIL.

DOMOPHOJIOTHYECKHE U CPABHUTEIHLHO-MOP(OIOTHIECKUE METOAbl U3YyUCHUS
HBONIIONMU. ['€HeTHYEeCKHuE MEeXaHU3MBI BOJIOIMM OHTOTEHE3a W TOSBIICHUS
OBOJIIOIMOHHBIX HOBUIICCTB. I'omonoruunele u aHAJIOTWYHEBIC OpraHbl.
Py,Z[I/IMeHTapHI)IC OpraHbl u aTaBU3MBI. MOHeKy.]ISIpHO-FeHeTI/I‘-IeCKI/Ie,
6I/IOXI/IMI/I‘-I€CKI/I€ n MaTEMATHUYCCKUC METOABbI N3YyUCHUA 3BOJIFOIIUH.
T"'omosoruunsie T'CHBEI. COBpeMeHHI)Ie METOAbI IIOCTPOCHUMA
(bl/IJ'IOFeHCTI/I'—IeCKI/IX JACPCBLECB.

XpOMOCOMHI)I€ MyTalliui U 5BOJIIOHA T'CHOMOB.

OO6mume 3akoHOMEpPHOCTH (TIpaBUia) HBOMIOIKMK. HeoOpaTUMOCTh BOJIOIIHH.

AnantuBHas panuanus. HepaBHOMEpHOCTh TEMIIOB SBOJIOINH

6.4

Hayunble rumote3sl MNPOUCXOXKACHHS JKM3HM Ha 3emie. AOuoreHes u
naHcrepMus.  JloHayuyHble — NPEACTABICHUS O  3apOXKICHHM  KU3HU
(kpeanoHu3M). ['mnore3a MOCTOSHHOTO CaMO3apOXKIACHHUS >KU3HU U €€
onpoBepxkeHue oneitamu  @. Penu, JI. Cnamnanuanu, JI. Ilacrepa.
[IpoucxoxaeHne KU3HU U aCTPOOUOIIOTHSI.

OcHOBHBIE ATaIbl HEOPraHUYECKOU 3BOJIIOLIUU. [InanerapHas
(reosoruyeckas) SBOJIONHS. XHMHYECKas SBONIONUS. AOHOICHHBIM CHHTE3

OpraHMuyeckux BeuiecTB u3 Heopranmdeckux. OnbiT C. Mumiepa u I'. Opu.




OO6pa3oBanue moMMEpoB U3 MOHOMepoB. KoarepBatHas rumnore3a A.U.
OmnapuHa, rumnoreza mnepBuyHoro OymboHa JIk. XonjeiHa, TeHeTHYecKas
runore3a ['. Mémnepa. Pu6o3umsr (T. Yek) m rumore3a «mupa PHK» V.
I'un6epra. opmupoBaHre MEMOPaH U BOSHUKHOBEHUE MPOTOKIIETKH.
HcTopus 3emnu u MeToasl €€ u3ydeHus. VickonaeMble OpraHn4ecKUe OCTATKH.
I'eoxpononorus u e€ Metopl. OTHOCHTENbHAS U a0COIIOTHAS T€OXPOHOJIOTHSI.
I'eoxpoHonoruueckas mkasia: 0HbI, Ipbl, HEPUOBL, STIOXU.

Hauanbnabie 3Tanel opraHudeckod HBojronuu. [losBieHWe u  3BOJIIOLUA
NEpBBIX KIETOK. OBodronus Merabonu3sma. BoO3HHMKHOBEHHE MEpBBIX
skocucteM. CoBpeMeHHblE MUKpPOOHBIE OMOIUIEHKM KaK aHAJOI NEPBBIX Ha
3emite coobmectB. CTpoMaTonuThl. [IpokapuoThl U 3yKapHOTHI.
[TpoucxoxaeHue sykapuoT (CUMMOHOTEHE3). DBOIOIMOHHOE MPOUCXOKICHUE
BUpYyCOB. [IponcxoxaeHne MHOTOKJIETOYHBIX OPraHu3MOB. BO3HUKHOBEHHE
OCHOBHBIX I'PyII MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tambl SBOMIONUHM BBICIIUX pacTeHud. OCHOBHBIE apoMOpP(O3bI
pactenuii. Beixog pactenuii Ha cynry. [losiBieHHe CHOpPOBBIX pPacTeHH M
3aBoeBaHMe UMHU cymu. CeMeHHble pacTeHus. [IponcxokaeHne IBETKOBBIX
pacTeHUN.

OCHOBHBIE 3Tanbl 3BOJIONMUA >KUBOTHOIO MHpa. OCHOBHBIE apoMop(do3bl
KHUBOTHBIX. Bennckas ¢ayna. KemOpuiickuii B3pblB — TOSBIECHUE
coBpeMeHHBbIX TunoB. llepBbie xopmoBble kuBOTHblE. JKH3HB B BOJE.
DOBoNoLMS  TO3BOHOYHBIX. [IpoucxoxknaeHune ampuOUid ©  pEenTWINM.
[Ipoucxoxnaenue  MIEKONUTAOUMX M OTUl.  [IpyHOMI — KJIFOYEBOIO
apomopdoza. OcBoeHHe OECIIO3BOHOYHBIMUA M TO3BOHOYHBIMU >KHBOTHBIMH
CYIIH.

Pa3Butre xu3HM Ha 3emiie MO 3paM M IMEpuoJaM: apxeH, HpoTepo3oii,
najgeo3oM, Me3030H, KaiHo30i. OOmas xapakTepucTHKa KiuMaTa U
reoJIornueckux npoueccon. [losBIeHHE U paclBET XapaKTEPHBIX OPTaHU3MOB.
VYrieoOpazoBaHue: ero yCIOBUS U BIMSHUE Ha Ta30BbIi cOCTaB aTMOC(hEpHI.
MaccoBble BBIMHpaHUsI — 3KOJIOTMYECKUE KpU3UCHI mpouutoro. [IpuuuHel u
CJIEJICTBUSI MAacCOBBIX BbIMHMpaHui. COBpPEMEHHBIN HKOJIOTMYECKUN KpHU3HC,

€ero ocoOEHHOCTH

6.5

Pa3gensl m 3amaum aHTpononoruu. Mertonsl aHTpornoioruu. CTaHOBJICHHUE
NpEeACTaBICHU O TIPOUCXOXKJIEHHH uesnoBeka. COBpeMEHHbIE Hay4dHBIE
TEOpUH.

CX0/ICTBO YelioBeKa C KUBOTHBIMH. CHCTEMAaTHYECKOE MOJIOKECHUE YETIOBEKa.
CBI/II[eTeJIBCTBa CX0ACTBa YCJIOBCKA C KHUBOTHBIMMU CpPaBHUTCIIBHO-

Mopdonorudeckue, IMOPHUOJIOTUYECKHE, (hU3H0I0T0-OMOXUMUYECKUE,




noBegeHyeckre. OTnnuMs 4YelnoBeKa OT JKUBOTHBIX. [IpsMoxoxkneHue u
KOMIUIEKC CBSI3aHHBIX C HUM MIPU3HAKOB. Pa3BUTHE TOJIOBHOTO MO3ra U BTOPOM
CUTHAJIbHOU CUCTEMBI.

JBmkynme cuibl (pakTophl) aHTPONOreHe3a: OMOJIOTHYECKHEe, COIMabHBIC.
CooTHoleHrne ONOOTHYECKUX U COLUANIBHBIX (DAKTOPOB B aHTPOIIOT€HE3E.
OCHOBHBIE CTaJuU AHTPOIIOTE€HE3a. ABCTPAJONUTEKH — JIBYHOTHE IPEIKU
monen. YemoBek yMenblid, NEpBbIE W3rOTOBIEHUS Opyaud Tpyna. Yenosek
MPSIMOXOJIANIMN W TIEPBBIA BBIXOJ JrOACH 3a mpenensl Adpuku. Uenoek
reienb0eprekuii — OO MPeIOK HeaHIEPTAIBCKOTO YEJIOBEKa U YEIOBEKa
pasymHoro. YenoBek HEaHAEPTAIbCKUI KaK BUJI JIIOAEH XOJOAHOIO KIMMAaTa.
UenoBek pa3ymMHBI COBPEMEHHOIO THIA, JEHHCOBCKHI YEIOBEK, OCBOCHUE
KOHTHMHEHTOB 3a npeneaamMu AQpuKH.

DBOJIIONHST COBPEMEHHOTO YeJIOBEKa. ECTECTBEHHBIN OTOOP B MOMYJISAIMSIX
yenoBeka. MyTanMoHHBIH Tiporiecc U nosmmMmopdusMm.  [lomynsimoHHBIE
BOJIHBI, JApei¢ reHoB, murpamus u <«3pQPexT ocHoBaTess» B MOIMYJISIHIX
COBPEMEHHOTO Y€JIOBEKaA.

UYenoseueckue pacel. Ilonstue o pace. bombmme pacbl: eBponeouaHas
(eBpasmiickasi), aBcTpajo-HETpoHWaHAs (PKBATOpPHAIIbHAS), MOHTOJIOHIHAS
(a3maTcko-aMepHKaHCKasi). Bpems u ImyTHu paccesieHusl 4esloBEKa IO IJIaHETe.
EnunctBo 4yenmoBedeckux pac. HaydHas HeCOCTOSITENBHOCTh —pacu3Ma.
[TprucnocoOIeHHOCTh YeIOBEKa K Pa3HBIM YCIOBHSM OKPYKAIOMIEH Cpeibl.
Bnusiaue reorpaduueckoit cpenpl u japeiida reHoB Ha Mopdoioruio u

(U3MOTIOTHIO YeIOBEeKa

OKOCHCTEMEI U NpuUCymue MM 3aKOHOMCPHOCTHU

7.1

Paznensl u 3agaun sxonorun. CBs3b HKOJIOTUU C APYTUMU HAyKaMHU.
Metoasr skonoruu. lloneBbie HaOMIOACHUSA. DKCIEPUMEHTHI B JKOJIOTHUU:
MpUpPOJHbIE U JabopaTopHbie. MojaenupoBaHUE B JKOJIOTHU. MOHHTOPUHT

OKPYKAFOIICH CPeJIbl: JIOKATBHBIN, pETHOHATBHBIN M TI00ATBHBIHN

7.2

Okonorndyeckrne (GpakTopbl M 3aKOHOMEPHOCTH MX AeicTBus. Kiaccudukarms
HKOJIOTHYECKUX (aKTOPOB: aOMOTHYECKHE, OMOTHYECKHE, aHTPOIIOTCHHBIE.
OOmue 3aKOHOMEPHOCTH JEHCTBHSI HKojornyeckux ¢akropon. [IpaBuio
muanmyma (K. npenrens, 0. JIn6ux). TonepanTHOCTh. DBpUOHOHTHBIC U
CTCHOOMOHTHBIC OPTaHU3MBI.

AbGuoTtnueckue ¢aktopel. CBeT Kak dKojoruyeckwii (akrop. JleiicTBue
pasHBIX YYaCTKOB COJIHEYHOTO CIIEKTpa Ha OPraHU3MbL. DKOJIOTUYECKUE
TPYMIBl PACTEHUH M KUBOTHBIX 10 OTHOIICHUIO K cBeTy. CHUTHANBHAsI POJb
cBeTa. DOTONEPUOIU3M.

Temnepatypa kak okonorudeckuit Qaxtop. JleiicTBue Temmeparypbl Ha




7.3

opranu3Msl. [IoMKUIOTEpMHBIE 1 TOMOMOTEPMHBIE OPTraHU3MbI. DBPUTEPMHbBIE
Y CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxxnocte kak skonoruyeckuit axrop. IlpucnocoOnenuss pacTeHHd K
MoJIep KaHuI0 BOAHOTo OanaHca. Knaccudukaiys pacTeHUi M0 OTHOLICHUIO K
Boje. [Ipucnoco0enust >KUBOTHBIX K U3MEHEHUIO BOAHOTO PEXHMMA.

Cpenpl obuTaHHMsT OpraHM3MOB: BOJIHAs, HA3€MHO-BO3YIIHAs, MOYBEHHAaS,
ryOuHHAsE TOANOYBEHHAs, BHYTpHOpraHu3MeHHas. ®OU3NKO-XUMHUYECKHe
0c0OEHHOCTH cpell OOuTaHusl opraHu3MoB. lIpucnocoOneHnss opraHu3MoB K
KM3HH B PAa3HBIX Cpelax.

buonornueckue putmbl. BHemmnme u BHyTpeHHHE pUTMBL. CyTOUYHBIE |
TOANYHBIE PUTMBI.  [IpHCIIOCOOIEHHOCTh  OpraHWU3MOB K  CE30HHBIM
M3MEHEHUSAM YCJIOBUMN KU3HHU.

Kuznennvie Qopmbr  opranm3moB. IloHsaTtue o ku3HEHHOW (opme.
XKuznennole (GopMbl pacTeHMid: JepeBbs, KYyCTapHUKH, KyCTapHUYKH,
MHOTOJIETHUE TpaBbl, OJHOJETHHUE TpaBbl. JKW3HEHHBIE (OPMBI KUBOTHBIX:
TUAPOOUOHTHI, TEOOMOHTHI, a3pOOMOHTHI. OCOOCHHOCTH CTPOEHHUS M 00pasa
KHU3HU.

buotnyeckue gaxTopbl. Buabl OMOTHUECKUX B3aMMOAECHUCTBUI: KOHKYPEHIIHS,
XMITHUYECTBO, CcUMOMO3 u ero ¢opmbl. [lapazutusm, Koomepauus,
MYTYyaJu3M, KOMMEHCAIIU3M (KBapTHPAHTCTBO, HaxJIeOHUYECTBO).
Hetpoduyeckue B3aumoaelictBus (Tonuueckue, hpopuueckue, pabpudeckue).
3HayeHne OMOTUYECKUX B3aUMOJICHCTBUI I CYIIECTBOBAHHS OPTaHU3MOB B

cpene obutanus. [IpuHIMI KOHKYPEHTHOTO UCKITIOUYEHUS

DKoJorn4ecKue XapaKTePUCTUKU HOIYJISILIUH. Honmynsus KaK
Ouosornyeckas cucremMa. Poilb HEOJHOPOIHOCTH Cpenbl, (UINIECKUX
OapbepoB UM ocoOeHHOcTed  OHOJOrMM  BUAOB B  (OPMHUPOBAHUU
MIPOCTPAHCTBEHHON  CTPYKTyphl — momyJysiuuid. OCHOBHBIE — IOKa3aTeNH
MOMYJISIUKU: YUCIEHHOCTb, IJIOTHOCTb, BO3pAcTHas M IIOJIOBasi CTPYKTYpa,
POX1aeMOCTh, IPUPOCT, TEMII POCTA, CMEPTHOCTh, MUTPALIHSL.

Okosorndeckas CTpyKTypa mnomyssuud. OLeHKa YUCIEHHOCTH MOIyJIALUY.
JluHaMuKa NONyJISIUU U €€ peryasuus. buotndyeckuii oTeHIMa NOMyJIsILUY.
MonenupoBanue JUHaAMUKU Tonyiasnud. KpuBele pocTa 4YHMCIEHHOCTH
nomyssinuu. Kpusble BbDKHBaHMS. Perynanns 4ucieHHOCTH HOIYJIALHNA: pOJIb
(bakTOpOB, 3aBHCALIMX M HE 3aBUCAIIUX OT IUIOTHOCTH. DKOJIOTHYECKHE
cTpareruu BUI0B (I- u K-cTparerun).

[Tonsatue 00 sKomormueckoil Huime Buaa. MectooOuTanue. MHoOromepHas
Mozenb dkostorndeckor Humm JIx.M. Xaruuncona. Pazmepsl 3K00ru4eckomn

HHUIITH. HOTCHHI/IaJIBHaH " pCajin30BaHHAAd HUIIIN.




Bun xak cucrema nomynsumii. Apeanbl BUAOB. BUIBI M HX KU3HEHHbIC
CTpaTeruu. 3aKOHOMEPHOCTM TOBEACHUS M  MHUIpaUUid  KUBOTHBIX.

buonornyeckue nHBa3zuu JYKCPOAHBIX BUAOB

7.4

CoobmectBa opraHu3moB. buonenoz u ero crpykrypa. CBA3M MexXIy
OpraHu3MaMu B OMOIIEHO3e. DKOCHUCTeMa KakK OTKpbITasg cucremMa (A.J[x.
Tencnn). @yHKIMOHATBHBIE OJIOKM OPraHU3MOB B 3KOCHCTEME: IPOAYLIEHTHI,
KOHCYMEHTBI, peayleHThl. Tpopuueckue ypoBHu. Tpoduueckue nenu 1 ceTu.
Abnortnueckue 610ku 3kocucteM. [1o4BbI 1 Mkl B 3kocuctemMax. Kpyrosopor
BEILECTB U ITIOTOK YHEPTUU B IKOCUCTEME.

OcHOBHbIE  TOKa3aTeau  3KocucTeMbl.  buomacca u  mpoaykuus.
DKOJIOTHYECKHE TUPAMUJIBI YK CeTl, 0MOMacChl ¥ DHEPTUH.

HanpaBneHHble 3aKkOHOMEpHBIE CMEHBI COOOIIECTB — cyKueccud. [lepBuuHble n
BTOPUYHBIE CYKLUECCHMM W HX IPUYMHBL. AHTPOIOI€HHBIE BO3JCHCTBHSA Ha
cykueccun. KimmakcHoe coobmectBo.  buopasHooOpasue M moigHOTa
KPYTOBOPOTa BEILECTB — OCHOBA YCTONUMBOCTH COOOIIIECTB.

IIpuponHbie 3KOCHCTEMBI. AHTPOIIOT€HHBIE KOCHCTEMBL. ATPOIKOCHCTEMA.
ArponieHo3.  Paznuuma  MeXIy ~— aHTPONOI€HHBIMM W NPUPOJHBIMU
9KOCUCTEMAMH.

VYp6oskocucrtembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. [opojckas
¢nopa u ¢ayna. CuHaHTponu3auus TOpojacKoil ¢ayHbl. buonorumueckoe u
XO35UCTBEHHOE 3HA4YCHUE arpodKOCUCTEM u ypOO3KOCHCTEM.
3aKOHOMEPHOCTH (POPMHUPOBAHUS OCHOBHBIX B3aMMOJECHUCTBUI OpPraHU3MOB B
JKOCUCTEMAX.

IlepeHoc »9HepruM M  BELIECTB MEXIY CMEKHBIMH O3KOCHCTEMAaMH.
YCTONYMBOCTh  OPraHW3MOB, IONYJALMH M JKOCUCTEM B  YCIOBHAX

€CTECTBEHHBIX U AHTPOMOTEHHBIX BO3CUCTBUI

7.5

buochepa — oOmemmanerapHas o0oyiouka 3eMild, TIIE€ CYIIECTBYET WIIN
cyliecTBoBasia Xu3Hb. YueHue B.M. Bepnanckoro o 6umocdepe. Ob6nactu
6uocgepsl u e€ coctas. KuBoe BeniecTBo Ouochepsl U ero PyHKIHUH.
3aKOHOMEPHOCTH cylecTBoBaHUs Ouochepsl. OcobeHHocTH OHOchepsl Kak
rno0anbHOM  sKocucTeMbl. Jl[MHamMuueckoe paBHOBecue B Ouocdepe.
KpyroBopoTsl BemiecTB M OMOreoXMMHMYECKHE LMKIbI (yriepoja, a3zoTa).
PurmuaHOCTS siBNIEHUI B Onocdepe.

3onanpHOCTh Ouocdeprl. I[lonsitue o Ouome. OCHOBHBIE OHMOMBI CYIIH:
TYHJpa, XBOWHBIE Jieca, CMEIIAHHBbIE W IIUPOKOJIUCTBEHHBIE Jieca, CTElH,
CaBaHHbI, IyCTbIHHM, TPONHUYECKHE Jieca, BbICOKOropbs.  Kummar,
PacCTUTENIbHBINA M )KUBOTHBIA MUP OMOMOB CYIIIH.

Crpykrypa U (DyHKIIUS )KUBBIX CHCTEM, OIICHKA WX PECYPCHOTO MOTCHIIMAA U




ouochepHbIX HyHKIHUHA

7.6

OKOJIOTUYECKUE KPU3UChl M UX MpPUYMHBL. Bo3geicTBue 4eloBeKa Ha
ouochepy. 3arps3HeHue BO3AyIIHOM cpenbl. OXpaHa BO3Ayxa. 3arps3HEHUe
BoAHOM cpenbl. OxpaHa BOAHBIX pecypcoB. Paspymenue mousbl. OxpaHa
IIOYBEHHBIX pecypcoB. M3MeHeHne kinumara.

AHTpPOIIOT€HHOE BO3JICHCTBUE HA PACTUTENBbHBIA M KUBOTHBIM Mup. OxpaHa
PACTUTEIBLHOTO U KUBOTHOTO MUpa. OCHOBHbBIE IPUHLIMIIBI OXPaHbl PUPOIBI.
Kpacubie knuru. Ocobo oxpansemble npuponansie tepputopun (OOIIT).
borannueckue caabl U 300JI0TMYECKUE TTAPKH.

OCHOBHbBIE TMPUHIUIBl YCTOMYMBOI'O PA3BUTHUS UEIOBEUECTBA M IPHUPOJBI.
PanyonasbHOE  NPUPONONONB30BAHUE U COXPAHEHUE OMOJIOTMYECKOIO

pazHooOpaszus 3emin




