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KonnuecTBo 4yacoB mo yyeOHOMY IutaHy: 0a3oBblil ypoBeHb 34 vaca B roj, mo 1 yacy B

Ipenver:  BHUOJIOT'MSA. BA3OBBIU U YTJIYEJIEHHK

HeZIeIto; yrayoneHHbId ypoBeHb 102 daca B rox, 1o 3 waca B Hepenmio B 10-11-x kimaccax.
CocraBnena B cooTBeTcTBUM ¢ DenepalibHON pabodeil MmporpaMMoil cpeaHero ooOIero

oOpa3zoBaHus 1o yueOHOMY nipeameTy «buonorus» (6a30Bbiit ypoBeHb) 1 dDenepanbHoii paboyeit

nporpaMMoil  cpenHero obmero obOpasoBaHus 1o ydyeOHoMy mpeamery «buomorus»

(yrnyOneHHBIH yPOBEHB).

Y4ebHuku:
1. Tlaceunuk B.B., Kamenckuit A.A., PyonioB A.M. u npyrue /Ilox pen. [laceunnka B.B.
buonorus. 10 knacc. ba3oBeiii ypoBeHb. M.: - AkiinonepHoe o01ecTBo «/31aTenscTBo
«[Ipoceemenuey, 2022 r.

2. Ilaceunuk B.B., Kamenckuit A.A., PyouioB A.M. u apyrue /Ilog pen. [Taceunnka B.B.
buonorus. 11 kmacc. ba3oBelit ypoBenb. M.: - AkunonepHoe o6mectBo «M3naTenscTBo
«IIpocsemenuey, 2021 r.

3. Tepemor A.B., IlerpocoBa P.A. buonorus. buonornueckue cucremsl u nporeccel. 10

KJ1acc. YTiyOseHHbIH ypoBeHb. M.: - OOIIECTBO C OrpaHUYCHHONW OTBETCTBEHHOCTHIO
«OL] Muemo3unay, 2022 r.

4. TepemoB A.B., IlerpocoBa P.A. buonorus. buonorudeckue cuctemsl u mpormecchl. 11
Kiacc. YriyoneHHbId ypoBeHb. M.: - OOIIECTBO ¢ OrpaHUMYEHHOW OTBETCTBEHHOCTHIO
«OL] Muemo3unay, 2022 r.

Paccmotpena Ha 3aceganuu MC I'BOY COLI c.Maiickoe
[Tpotokon Ne 1 ot «23 » aBrycra 2024 .
[Ipeacenarens MC: H.B. Pagaesa

¢.Maiickoe, 2024 r.



MopnenbHas CUHXPOHHM3MpPOBAaHHAS MporpaMma 0a30BOr0 M YIUIYOJIEHHOTO W3YyYCHUs
npeameta «buonorus» B 10-11 kmacce coctaBieHa Ha OCHOBE pabouel MPOrpaMMbl CPETHETO
obmero oOpa3oBanusi 1o Owuonoruu (0a30BBIA YpPOBEHB), COCTABJICHHOW Ha OCHOBE
®denepanpHoro 3aKoHa oT 29.12.2012 Ne 273-D3 «O06 ob6pazoBanun B Poccutickoit deneparumny,
TpeOoBanuii K pe3ysibTaTaM OCBOCHHUSI OCHOBHOM 0O0pa30oBaTEIbHON MpPOrpaMMbl CPEAHETO
obuiero o06pa3oBaHus, MpeICcTaBIeHHbIX B DenepanbHOM rocyJapCcTBEHHOM 00pa30BaTeIbHOM
CTaHJIapTe cpeaHero odmiero odpaszoBanus, ¢ yuéroM «KOHIENIMU MpernojaBaHus y4eOHOTO
npeamera «buonorus» B 00pa3oBaTeNbHBIX oOpraHm3anusx Poccuiickoit  Deneparum,
peaIM3YIONMX OCHOBHBIE OO0IIe00pa3oBaTeIbHBIE NPOrPAaMMBI M OCHOBHBIX ITOJOXCHHIMA
[IpumepHoOi mporpaMMbl BOCIUTAHUSI.

INOACHUTEJIbBHAS 3AIINCKA

OcCHOBY MOJX0JI0B K pa3pabOTKe MOJAEIBbHONW CHHXPOHU3UPOBAHHOW padoueit mporpammbel COO
no OHOJOrMH, K ONpPEACNCHHIO O0Olmel cTpaTernd OOy4eHHUs, BOCHHUTAHUS M Pa3BUTHA
oOyuatomuxcst cpeactBamu yueOHoro mnpenmera «buomormsi» s 10-11 knacca Ha
0a30BOM/yTIyOIEHHOM YPOBHE COCTaBWIM KOHIenTyalbHble mnonoxkernss PIOC COO o
B3aMMOOOYCIIOBJICHHOCTH 1LIE€JIeH, COMIep>KaHusl, pe3yIbTaToB 00y4eHUs U TpeOOBaHUM K YPOBHIO
MTOJATOTOBKH BBIITYCKHHUKOB.

B cooTBeTcTBHM C JaHHBIMU TOJOXKEHHSIMH MOJIENbHAsE CHHXPOHU3UpPOBaHHas padoyas
nporpamma COO ycraHaBiaMBaeT o0s3aTelbHOE (MHBAPHAHTHOE) IMPEJAMETHOE COJCpIKaHUE,
oTpeseNsieT KOJIMUECTBEHHbIC U KaUeCTBEHHBIC €r0 XapaKTePUCTUKU Ha KaXKIOM 3Tarle U3y4eHUs
mpeaMeTa, MpeayCMaTPUBACT MPHHIMIIBI CTPYKTYPHUPOBAHUS COJCPXKAHUS; AT MPUMEPHOE
pacmnpeseneHne Y4eOHbIX YacOoB [0 TEMaTHYECKHM pa3feliaM, PEKOMEHAYEeT MPUMEPHYIO
MOCJICIOBATEIPHOCTh HM3YYEHHUS OTAEIBHBIX TEM Kypca ¢ YYETOM MEXKIPEAMETHBIX H
BHYTPHUIIPEIMETHBIX CBSI3€H, JTOTHMKU y4eOHOTo MpoIecca, BO3PACTHBIX OCOOEHHOCTEN ydaluxcs
10-11 xmacca; maér METONWYECKYIO HHTEPIPETAlMI0 I[eJe M3ydeHHs] TpeaMeTra Ha
06a30BOM/yTryOIEHHOM YPOBHE: COBPEMEHHBIX TMPUOPUTETOB B CHCTEME CpPEAHEro OOIIero
0o0pa3oBaHMs, COAEPKATENFHOW XapaKTEPUCTHKH IUIAHUPYEMBIX PE3YyJIbTaTOB OCBOCHUS
OCHOBHOU 00pa3oBaTeNbHON MPOrpaMMBbI CpeIHEro oO0Iero o00pa3oBaHus (JTUYHOCTHBIX,
METANpPeIMETHBIX, IPEJAMETHBIX), OCHOBHBIX BHJIOB Y4YeOHO-TIO3HABATECIHHOW JEATCIEHOCTH
y4eHUKa M0 OCBOGHHUIO CoJiepkKaHusi mpeamera. [lo BceM Ha3BaHHBIM MO3UIMSAM B MPOTpaMMe
coOJo/IeHa MPEeEeMCTBEHHOCTh C pabodeil MporpaMMoi OCHOBHOTO 00IIero oOpa3oBaHUs IO
ouororu (s 5—9 kinaccoB 00pazoBaTENbHBIX OpraHu3aluii, 0a30BbIil YpOBEHB).

JlaHHas TporpaMMa SIBJISIETCS. OPHEHTHPOM [UIs COCTAaBJICHUS pPabOYMX TIPOTPaMM, aBTOPHI
KOTOPBIX MOTYT TPEIOKUTh CBOM MOAXOJ K CTPYKTYPUPOBAHHIO U IOCIIEIOBATEIHLHOCTU
M3yYeHHs] y4eOHOTO MaTepuaia, a TaKkKe CBOE BUACHHWE OTHOCHUTEIHHO BO3MOXKHOCTH BBIOOpA
BapUATHBHOW COCTaBISIONIEH coOAep aHHUs TMpeAMeTa JAOMOJHUTENbHO K 00s3aTenbHOU
(MHBapHUaHTHOW) YaCTH €ro CoAepKaHUsl.

KypcuBoM B TekcTe mporpamMmsl BeiieNieHbI aneMeHThl Llenu u 3agaun, [IpeamMeTHbIX
pe3ynbTatoB u Conepxanus yaeOHOTO MaTepHralia, KOTOPbIE MPEICTABICHBI TSI U3YUeHHs Ha
yriayOIE€HHOM YPOBHE

OBLIASA XAPAKTEPUCTHUKA YYEBHOI'O ITIPEJMETA «BUOJIOT US»

VY4eOunbiii npenmer «buonorus» B cpeaHeMm oOmieM oOpa3oBaHMM 3aHUMAET Ba)XKHOE
Mmecto. OH oOecrieunBaeT (HOpMUpOBaHHE y 00yUaIOMIMUXCS MPEJICTaBICHUH O HayYHON KapTHUHE
MHUpa; paclupsieT U 0000IIaeT 3HAHUS O >KUBOM IpPUpOJE, €€ OTIIMYUTENbHBIX NpHU3HAKaX —
YPOBHEBOM OpraHM3ali W 3BOJIIOLMM; CO3MAET YCIOBUS IJISl: HNO3HAHUA 3aKOHOB YKUBOU
MPUPOABI, Gopmuposanusi GYHKIIMOHATBLHOW IPaMOTHOCTH, HABbIKOG 310POBOTO M 0€30I11aCHOTO
o0pasa >KM3HH, SKOJIOTMYECKOTO MBIIUICHUS, IEHHOCTHOIO OTHOIIEHUS K XUBOW TNpHpOJE U
YeJIOBEKY.
bonbmioe 3HaueHne ydyeOHBIH mnpenmer «bHoJOrMsS» MMeeT TakkKe IS pelIeHHA
BOCIIUTATENbHBIX M Pa3BUBAIOLIMX 3aJad CPEAHEro o0Iero oOpa3oBaHMs, COLUAIN3ALUN



oOyuaromuxcs. Vzyduenue Ononoruu Ha 6a30BOM/yriIyOJIEHHOM YPOBHSAX 00E€CIIEUMBAET YCIOBHUS
st OPMHUPOBAHHS WHTEIUICKTYaTbHBIX, KOMMYHUKAIIMOHHBIX W WH(POPMAIMOHHBIX HAaBBIKOB,
ACTETUYECKON  KYyJbTYpbI,  CIOCOOCTBYET  HMHTETpallMd  OHMOJIOTMYECKUX  3HAHMHA  C
MPEJCTaBICHUSMHU M3 JIPYTUX YUYEOHBIX MPEAMETOB, B YaCTHOCTH (DU3HUKH, XUMHUH U reorpadu.
Ha3zBanHble NOJ0XKEHUS O TPeAHAa3HAYCHUN y4eOHOTo npeaMeTa «brnonorus» cocTaBuiIn OCHOBY
JUTSL OTIPEICIICHUS TIOAXO0/I0B K OTOOPY U CTPYKTYPHUPOBAHUIO €0 COJICPIKAHUS, IPEICTABICHHOTO
B JIAaHHOM IIporpamMMme.

Otbop comepkanusi ydyeOHOro mpenmera «buonorus»  OCYIIECTBIEH €  MO3HMIUN
KYJIbTYpOCOOOpPA3HOT0 MOJIX0/a, B COOTBETCTBUU C KOTOPHIM OOYyYaroIIuecs TOJDKHBI OCBOUTH
3HaHUS U YMCHUs, 3HAUUMBbIE JUTsE QOPMUPOBaHHUSI OOIIECH KYIBTYPHI, ONPEIEIISIONINE aJeKBATHOE
MOBEJICHUE YEJIOBEKa B OKpPY)KAIOUIeH MPUPOJHON cpesie, BOCTPEOOBAHHBIE B TOBCEIHEBHOM
KHU3HH M TPAKTHYECKOW nesTenbHOCTH. Oco0oe MeCTO B JTOW CHUCTEME 3HAHWH 3aHUMAOT
AJIEMEHTHI COJAEP)KaHUS, KOTOpBIE CIYy)KaT OCHOBOM st (DOPMHUPOBAHUS MPEICTABICHUNA O
COBPEMEHHOW €CTECTBEHHO-HAYYHOW KAapTHHE MHUpPa M IIEHHOCTHBIX OPUEHTALUSAX JIMYHOCTH,
CIOCOOCTBYIONIMX T'YMaHU3AIUNA OMOJIOTHIECKOT0 00pa3oBaHUs.

CTpyKTypHpOBaHUE COJIEpKaHMs y4eOHOro mMarepuaia B MPOrpaMMe OCYIIECTBICHO C y4ETOM
MPUOPUTETHOTO 3HAYEHUS 3HAHUM 00 OTIMYMTEILHBIX OCOOCHHOCTSIX >KMBOM HPUPOABI, O €€
YPOBHEBOI1 OpraHU3alliy U YBOJIOIMH. B COOTBETCTBHHU C ATHM B CTPYKTYpE Y4eOHOTO IIpeaMeTa
«buonorus» BBIAETICHBI CIEAYIOIINE CONEpKaTeabHble JIUHUM: «bruomorus kak Hayka. MeTomabl
HAYYHOTO MO3HaHUs», «KieTka kak Onosoruveckas cucreMay, «OpraHusM Kak OHOJIOrHyecKas
cucremay, «CucremMa 1 MHOr0oOpa3nue OpraHMuECKOro MUpPay, «IBOJIIOIHS KUBOU TPUPOIBIY,
«DKOCUCTEMBI U MIPUCYIINE UM 3aKOHOMEPHOCTI.

Vuebnwiti npeomem «buonocus» Ha yenyOnenHoM Ypo8He HA CMYNeHUu cpeoHe2o 00uje2o
0bpazosanus 3aeepuiaem 6UOI02UYECKOe 00PA308aAHUE 8 WKOTIe U OPUSHMUPOBAH HA PACUIUPEHUe
u yenybneHnue 3HaHUL 00YYAIOWUXC O AHCUBOU NPUPOOe, OCHOBAX MOJEKVIAPHOU U KIemOYHOU
buonocuu, smoOpuonocuU U OUOLOUU PA3BUMUS, 2€HEMUKU, CeleKyuu, OUOMexXHoI02UlU,
9B0MIOYUOHHO20 YYEHUSL U IKOJIOSUU.

H3yuenue yuebnoco npeomema «buonocusy Ha yenyOneHHOM YpOGHe OPUEHMUPOBAHO HA
NO020MOBKY 00YHAIWUXCSL K NOCIe0YIoueMy NOTYHEHUI0 OUONI02UYECK020 00pa308aHUsT 6 8Y3aX
U opeanuzayusax cpeoHe2o npogeccuonanviozo obpaszosanus. (OcHo8Yy e20 codepircaHus
cocmaensiem cucmema OUONOSUYECKUX 3HAHUL, NOJYYEHHbIX NPU U3VHEHUU 00VUaArOUWUMUCS
COOMBEMCMBYIOUUX CUCTIEMAMUYECKUX PA30eNos Ouoiocuu ¢ ocHosHol wkone. B 10-11 kracce
omu 3Hanusi noxyuarom pazeumue. Tax, pacuiupeHvl u yenyoaeHvl OUOIOSUYECKUEe 3HAHUSL O
PACMEHUSIX, HCUBOMHBIX, epudax, baxmepusx, opeanuzme 4eiosekd, oOWUxX 3aKOHOMEPHOCMAX
JHCUBHU,  OONOJTHUMENLHO BKIIOHUEHbl OUONO2UHeCKUe CBeOeHUsI NPUKIAOHO20 U NOUCKOBO2O
xapakmepa, KOmopble MOICHO UCHOIb308AMb KAK OpUEeHmMupsvl 071 NoCiedyiouezo 6vloopa
npogheccuu. Boszmoocna maxoice unmezpayusi OUONOSULECKUX 3HAHULL ¢ COOMBEMCMBYIOUWUMU
BHAHUAMU, NOJYYEHHbIMU OOVUAIOWUMUCS NPU UZVHeHUU QU3UKY, Xumuu, 2eozpaduu u
MaAmMemMamuKu.

Crtpykrypa mporpaMMmbl ydeOHOro mnpeamera «buomorus» 06a30BOro/yriay0oi€HHOTO YPOBHS
OTpa)kaeT CHCTEMHO-YPOBHEBBIN M HBOMIOIMOHHBINA MOAXOAB! K U3y4eHHIo Ouonoruu. CoriacHo
UM, U3y4ar0TCs CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEPHBIC IS )KUBBIX CHCTEM Pa3HOTO YPOBHS
OpraHM3alli¥, OHBOJIOIHUMA OPraHMYECKOTO MHpa Ha 3emile, COXPAHEHHUS OHOIOTUYECKOTrO
pa3zHooOpa3us riaHetsl. Tak, B 10-11 kiacce u3y4aroTcsi OCHOBBI MOJIEKYJISIPHOW U KIIETOYHOM
OMOJIOTUH, SMOPHOJIOTHH M OWOJOTHH Pa3BUTHS, TEHETHKU W CEJEKINH, OWOTEeXHOIOTUUU
CHHTETHYECKOW OHMOJIOTHH; aKTYAIM3UPYIOTCS 3HAHUS OOYYaroIIUXcs MO OOTaHHWKE, 300JI0THH,
aHaTOMUU, PU3NOJIOTUN YETIOBEKA.

Vuebnuwiii npeomem «buonozus» npuzean obecneuums ocgoenue 00y4arouuMUcs OUOI0SUeCKUX
meopull U 3aKOH08, Uoell, NPUHYUNOSG U NPABUI, JEHCAUUX 8 OCHOBE COBPEMEHHOU eCMecn8eHHO-
HAYYHOU KAPMUHbL MUpA; 3HAHUL O CMPOEHUU, MHO2000pasuu U 0COOEHHOCMAX KIemKU,
opeanu3ma, NOnYIAYuu, OUOYEHO3d, IKOCUCMEMbI, O BbLOAIOWUXCSA HAYYHBIX OOCHUNICEHUSX,
COBPEMEHHBIX UCCIe008AHUAX 68 OUON02UU, NPUKIAOHBIX ACNEKMAX OUONI0SU4ecKux 3HaHu. /[



pazeumus U nOO0EpIHcaAHUs unmepeca 00YHarOWUXCs K OUONO2UU HAPAOY CO 3HAYUMENbHbIM
00BEMOM MeopemuyecK020 Mamepuald 8 COOEPHCanuu yieoHo2o npeomema

«buonozusny npedycmMompeHo 3HaKOMCME0 ¢ UCMOopueli CMAHOBNIeHUs U PA3GUMUsL MOU UIU UHOU
obracmu OuoLOUU, BKIAOOM OMEUECMBEHHbIX U 3aPYDEICHbIX YUEHbIX 8 peuleHUe BANCHEeUUUX
OUOI02UYECKUX U IKOJIO2UYECKUX NPODIEM.

HEJA U 3AJAYU U3YUYEHUSI YYHEBHOI'O ITIPEJIMETA «BUOJIOT USI»

Heap uzyuenusi yuedonoro npeamera «buoiorusi»— oBiajieHue 00ydaIONUMUCS 3HAHUSIMHUO
CTPYKTYPHO-(DYHKIIHOHAJIHOW OpraHW3allMy >KUBBIX CHCTEM pa3HOIO paHra W MPHOOpETCHHE
YMEHHI HCIIOJIb30BATh 3TH 3HAHMS: JIJIi TPAMOTHBIX JCHCTBUI B OTHOLICHUH OOBEKTOB YKUBOU
NPUPOJBl W PEHICHUS PAa3JIUYHBIX JKU3HECHHBIX TPOOIEeM; 6 @opmuposanuu uHmepecax
onpeoenéHnoll obaacmu npogeccUoHAIbHOU 0esmelbHOCMUY, C883aHHOU ¢ Ouonocuell, UIUK
8b100pYy YuebH020 3a8edetusi OJisl NPOOOINCEHUS DUOIOSUYECKO20 0OPA30BAHUSL.

JlocTrxkeHne 1enu M3ydeHus ydeOHoro mpeamera «buosorus» obOecrednBaeTCs pPEIIeHUEM
CIICAYIOIINX 3a/1a4 Ha OA30M VPOBHE:

OCBOCHHE OOYYArOIIUMUCS CHUCTEMbl 3HAHMW O OHMOJIOTMYECKHX TEOPHUSAX, YUCHHSX, 3aKOHAX,
3aKOHOMEPHOCTSIX, THIIOTe3aX, TpaBHaX, CIyKallMX OCHOBOW s  (HOPMHUPOBAHHS
MPEJCTaBICHUI O eCTECTBEHHO-HAYYHOH KapTHHE MHUpPA; O METOJaX HAay4yHOro IO3HAHWS,
CTPOCHHH, MHOTOOOpa3suu M OCOOCHHOCTSX JKMBBIX CHCTEM pa3HOTO YPOBHSI OpraHU3AINU;
BBIJIAIOIIMXCS OTKPBITHSX U COBPEMEHHBIX MCCIICIOBAHUSAX B OMOJIOTHH;

dbopMupoBaHre y OOydYAIOIMIMXCS TO3HABATEIIBHBIX, WHTEIUICKTYAbHBIX W TBOPYECKHUX
CIIOCOOHOCTEH B TMPOIIECCe aHAIM3a JIaHHBIX O MyTSAX Pa3BUTHS B OMOJIOTUU HAYy4YHBIX B3TJISIJIOB,
UJCH U TTOJIXO0JIOB K M3YUCHHIO KUBBIX CHCTEM Pa3HOTO YPOBHS OpraHHU3aIUH;

CTaHOBJICHUE Y OOYYaIOIIMXCs OOIIEH KyJIbTYpbl, (DYHKIIMOHAILHOW T'PAMOTHOCTH, Pa3BUTHE
YMEHHH OOBSCHATh M OICHUBATH SBJIICHUS OKPYXKAIOIIEr0 MHPa KHBOW MPUPOJIBI HA OCHOBAaHUHU
3HAHUH U OIBITA, MOJYYCHHBIX [TPH U3YUYECHUH OMOJIOTHH;

dbopMupoBaHHE y 00YUYAIOIUXCS YMEHUIA WLTIOCTPUPOBATH 3HAUCHUE OMOJIOTUYCCKUX 3HAHUU B
MPAKTUYECKON JIEATEeIbHOCTH YEeNOBEKa, Pa3BUTHH COBPEMEHHBIX MEAMIIMHCKUX TEXHOJOTUH U
arpoOMOTEXHOJIOTU;

BOCIIUTaHHE YOEKAEHHOCTH B BO3MOXKHOCTH T[O3HAHUS YENOBEKOM JKUBOW MPHUPOJIBI,
HE00X0IMMOCTH OEpPEKHOTO OTHOIICHUS K HEH, COOTIOCHHS dTUISCKHX HOPM TIPH TIPOBEICHUH
OHMOJIOTMYECKHUX UCCIEIOBAHUNL;

OCO3HAHWE I[IEHHOCTH OWOJIOTMYCCKUX 3HAHWH JUIsS TIOBBIMICHUS YPOBHS OSKOJIOTHYSCKOMN
KYJIbTYpBI, 17151 JOPMUPOBAHUS HAYYHOTO MUPOBO33PECHHUS,;

MPUMECHCHHE TPHOOPETEHHBIX 3HAHWA W YMEHWUH B IOBCEAHEBHOW JKM3HU IS OICHKH
MOCNEACTBUI CBOEH AESITENbHOCTH IO OTHOIIEHUIO K OKpYXaromie cpene, COOCTBEHHOMY
3JI0pOBBIO; OOOCHOBAHHE U COONIOZICHUE MEP MPOPUITAKTUKH 3a00JIEBaHUIA.

Ha yenybaennom yposne:

O3HAKOMIIEHUE 00VUAIOWUXCS C MEeMOOaMU NOZHAHUSL HCUBOU NPUPOObLL. UCCe008AMENbCKUMU
Memooamu  OUONOSUYECKUX HAYK (MONEKYIAPHOU U KIeMOYHOU Ouonocul, 3mMopuoIocuuu
ouonocuu pazeumus, 2eHemuKku U CceleKyuu, OUOMEXHOIO2UU U CUHMemU4ecKol Ouonocul,
NAaleoHMON02UU,  IKONO2UL); MEeMOOaMU CAMOCMOAMENLHO20 NPOBEOeHUs OUONOSULECKUX
uccneoosanull 6 Jnabopamopuu u 8 npupooe (HabnOeHue, uzmepenue, IKCNEPUMEHM,
MoOenupoganue);061a0enue  00VUAIOWUMUC — YMEHUAMU.  CAMOCMOSAMENbHO — HAXO0OUMD,
AHATU3UPOBAMDb U UCNOTBL308AMb DUOIOSUECKVIO UHPOPMAYUIO; NOTb308AMbCI OUOIO2UYECKOLL
mepMuHono2uell U CUMBONUKOU, YCMAHABIUBAMb C8A3b MexcOy pazeumuem OUOI02UUU
COYUATILHO-IKOHOMUYECKUMU U  IKOJOSUYECKUMU NpOONieMamu  Yeloseyecmsd; OyeHusams
nocneocmeusi cgoell 0esimenrbHOCMU NO  OMHOWEHUIO K OKpyJcalowel npupooHoll cpede,
CcOOCMBEHHOM)Y 300P08bI0 U 300POBbIO OKPYHCAOUWUX TH00el, 0O00CHO8bI8AMb U COO0AMD
Mepvl  npouUIAKmMuUKY  UHDEKYUOHHBIX 3a00Ne6aHull, Npasuia mnogedeHus 6 npupooe u
obecneyenusi 6€30NACHOCMU COOCMEEHHOU HCUZHEOESMENbHOCMU 6 YPE38bIYAIHbIX CUMYAYUSIX
NPUPOOHO20 U MEXHO2EHHO20 XApakmepa, Xapaxkmepuzoeamv CO8PEMeHHble HAYUHble




OMKpbIMUsL 8 001acmU OUOIO2UU,; PA3BUMUE ) 00YUAIOWUXCS UHMELTEKMYATbHBIX U MEOPUECKUX
cnocobnocmell 6 npoyecce 3HAKOMCMBA C BblOAIOWUMUCT OMKPLIMUAMU U COBPEMEHHbIMU
UCCe008AHUAMU 6 OUONO2UU, DeUldeMbIMU elo NPodIeMaMU, Memo0oa02uel OUOI0SULeCKO20
UCCNe008anus;, NPOBeOeHUsl IKCNEPUMEHMANbHBIX UCCIe008aHUl, peuleHUs OUO0N02ULecKUx
3a0au, MOOeIUPOBAHUA OUOLOSULECKUX 0OBEKMO8 U NPOYECCO8;

gocnumanue y 00y4aiowuxcsi YeHHOCMHO20 OMHOWIeHUs K JICUBOU Npupooe 6 yeiom U K
OMOeNbHLIM €€ 0b0vbekmam U AGNeHUsIM, DOPMUPOBAHUE IKONOSUYECKOU, 2eHemUYecKol
2pamomHocmu, oowetl Kyibmypvl no8eoeHus 68 npupooe; UHmezpayuy ecmecmeeHHO-HaAyUHbIX
SHAHUU,

npuobpemenue 00YyUAIOWUMUC KOMNEMEHMHOCMU 8 PAYUOHATbHOM HPUPOOONOIb308aHUL
(cobniodenue npasun nosedenus 6 npupooe, OXPAaubl BUO08, IKOCUcmeM, oduocgepwl),
COXpaHeHuu CcoOCMBEHHO20 300pP08bs U 300P0BbS OKPYICAOWUX TH00ell (COON00eHUs mep
npogunakmuku  3abonesanull,  obecneuenue  0OE30NACHOCMU  IHCUZHEOEAMENTbHOCMU 8
Upe3BLIYALIHBIX CUMYAYUAX NPUPOOHO20 U MEXHOSEHHO20 XapaKmepa) Ha OCHOBe UCNOIb308AHUS
OUOI02ULeCKUX 3HAHULL U YMEHULL 8 NOBCEOHEBHOU HCUZHU,

co30aHue ycio8uti 01 0CO3HAHHO20 8b100paA 00YUAIOWUMUCT UHOUBUOYANBHOU 00PA308aMeENbHO
mpaexmopuu, cnocoocmayioujell nocieoyruwemy npopheccuoOHaIbHOMY CAMOONpeoeneHur, 8
coomeemcmauu ¢ UHOUBUOY ANbHLIMU UHMEPECAMU U NOMPEOHOCAMU PESUOHA.

MECTO YYEBHOI'O ITIPEJIMETA «bHOJIOT'US1» B YYEBHOM IIVIAHE

B cucreme cpemnero o6miero obOpaszoBanusi «buonorus», uzydaemas Ha 0a30BOM YypOBHE,
MpU3HaHa 00513aTeIbHBIM YIEOHBIM MPEAMETOM, BXOSIIAM B COCTaB MPEIMETHOMN 00JIacTH
«EcTtecTBeHHBIC HAyKH». Y4eOHBIM IJIaHOM Ha €€ u3yueHue oTBefieHo 70 yueOHBIX yacos, 1o 1
yacy B Hepento B 10 kiracce. B TemaTnyeckoM IUTaHUPOBAaHUM yKa3aH pe3epB y4eOHOTO BPEMEHH,
KOTOpOE€ PpPEKOMEHIYeTCs [Uisi peaju3alid aBTOPCKUX IOAXOJOB IO HCIHOJIB30BaHUIO
pa3zHOO0Pa3HBIX POPM OpPraHU3aANUN YIeOHOTO TIpoIecca.

VYueOusiii npeamet «buonorus» yriayO0n€HHOTO YpOBHS H3yYEHUS! BXOJUT B COCTAB MPEIMETHON
obmactn «EcrecTBeHHbIe Haykm». Ero HM3ydeHHE NpEeayCMOTPEHO B KIIACCAX ECTECTBEHHO-
HAy4YHOTO MPOQUIISL, HAIPUMEP XUMUYECKUX, XUMHUKO-OUOIOTUYECKUX U MEIUIIMHCKUX. B 3THX
KJIaccax M3y4yeHHe JaHHOIO MpeaMeTa MPeaycCMOTPEeHO B 00bEéMe yueOHOM Harpy3ku He MeHee 3
g B Heaemo B 10-11kmacce (o 105 4 B rox).

OT60p opraHu3aliuoOHHBIX (OPM, METOJIOB M CPEACTB OOy4YeHHUs OHOJOTHU OCYIIECTBIISIETCSC
y4€ToM crenu@uKu ero CoJep>KaHus M HAMpaBICHHOCTH Ha MPOAODKEHHE OMOJIOTHYECKOro
00pa3oBaHMs B OpraHU3AIMIX CPEAHETO MPO(PECCHOHATIEHOTO U BBICIIETO 00pa30BaHMS.
OO0s13aTeNbHBIM  YCIIOBUEM TPH OOYYEHHWH OWONOTHH Ha YIiIyONEHHOM YpOBHE SIBIISETCS
MPOBEACHUE JIA0OPATOPHBIX W TpakThYeckux padbor. Takke yudacThue OO0YYaIOIIUXCSB
BBITIOTHEHUH TPOEKTHBIX U y4eOHO-UCCIEA0BATEIBCKUX PAbOT, TEMATHKA KOTOPBIX OIMpeIeseTcs
VUHUTEJIeM Ha OCHOBE UWMEIONIMXCS MAaTePHATbHO-TEXHUYECKHX PECYPCOBH  MECTHBIX
MIPUPOJIHBIX YCIOBHI.

B TemaTnueckoM TUTAHMPOBAaHWW JUISI KaXKIOTO Kiacca MPEIIoiaraeTcs pe3epB ydeOHOTro
BpemeHH. Ha 6a30BOM ypOBHE €ro peKOMEHIYeTCs HCIIOIb30BaTh ISl TOBTOPEHUS U 3aKPETIIICHUS
Marepuana, a Takxke pedraexkcun. Ha yrmyOGrneHHOM ypoBHE sl MPOBEIACHUS 00O0OMIAIONINX
YPOKOB, 3aIIUTHI 00YYAIOIIMMHUCS MTPOSKTHBIX U y4eOHO-UCCIIEI0BATEIHCKUX padoT.

INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUAYYEBHOI'O ITIPEJMETA
«BHOJIOT'US»

Cornacho ®I'OC COQO, ycraHaBiuMBalOTCS TpeOOBaHUA K pe3yjibTaTaM OCBOCHHS
00y4aroImuMUCs MPOrpaMM CpeAHEro oouero oopa3oBaHus: JUYHOCTHBIE, METAlpeIMETHbIE U
MpEAMETHBIC.



JIMYHOCTHBIE PE3YJIBTATBI
B crpykrype JMYHOCTHBIX pE3yJlbTaTOB OCBOEHHUs IpenaMera «buonorus» BblAEIEHBI
CIIEAYIOIIME  COCTaBJSIIOILME: O0CO3HAHUe  OOYYAIOIUMHCS  POCCHUHCKOW  Ipa)IaHCKOH
HUJEHTUYHOCTH — TOTOBHOCTH K CAaMOpPa3BUTHIO, CAMOCTOSITEJIBHOCTH U CaMOOIPEIECICHUIO;
Hanuuue momueayuu K OOyUEHUIO OMOJIOTMH; yenenanpagieHnoe pazeumue BHYTPEHHHUX
yOeXIEeHHI JIMYHOCTH HAa OCHOBE KIIFOYEBBIX IIEHHOCTEH W MCTOPUYECKUX TPAAULUN Pa3BUTHSA
OMOJIOTMYECKOT0 3HAHUS; 20MOGHOCMb U CNOCOOHOCMb O0YJarOIIUXCsl PYKOBOJCTBOBAThCS B
CBOEH  JEATENbHOCTH  LIEHHOCTHO-CMBICIIOBBIMH  YCTAHOBKAMH, IPUCYLIUMHU  CHCTEME
Ouosornyeckoro  oOpa3oBaHUS;  Haluyue  NPABOCO3HAHUA ~ DKOJOTMUECKOW  KYJIbTYpBI,
CNOCOOHOCMU CTABUTD LIEJIU ¥ CTPOUTH KU3HEHHBIC TUIAHBL.
JIMYHOCTHBIE Pe3yNbTaThl OCBOEHUS IpeameTa «bruosorusy» 10CTUraloTcs B €IMHCTBE yuyeOHOWH
BOCIIUTATEIbHOM  JEATENBHOCTM B COOTBETCTBUM C  TPAJAULUOHHBIMA  POCCUHCKUMH
COLIMOKYJIBTYPHBIMHM, UCTOPUYECKMMH U TyXOBHO-HPABCTBEHHBIMU LICHHOCTSIMH, IPUHATHIMHU B
o0IIecTBe MpaBWIAMH W HOPMaMH TOBEACHUS U CIOCOOCTBYIOT IPOLIECCAM CaMOIIO3HAHMS,
CaMOBOCIIMTaHHUS U CaMOPAa3BUTHS, PA3BUTUS BHYTPEHHEH IO3MLUU JIMYHOCTH, NATPUOTU3MA U
YBOXKEHHUs K 3aKOHY M IIPaBONOPSIKY, YEJIIOBEKY TpyAa U CTaplIeMy ITOKOJEHHUIO, B3aHMHOIO
YBOKEHMs, OEpeKHOr0  OTHOUIEHHWS K  KYJIbTYpHOMY  HacleQui0 M TpaJulusIM
MHOTOHalIMOHAJIBHOTO Hapoaa Pocculickoit @enepannu, NpUpoae U OKPYKaroILen cpeie.
JINYHOCTHBIE pe3yabTaThl OCBOEHHUS YydeOHoro mnpeamera «buonorus» HOKHBI OTpaXkaTb
TOTOBHOCTb M CIIOCOOHOCTH OOYYarOIIMXCS PYKOBOACTBOBATHCSA C(HOPMHUPOBAHHOW BHYTPEHHEU
MO3ULMEN JIMYHOCTH, CHUCTEMOW LEHHOCTHBIX OpPHEHTAlMil, ITO3UTUBHBIX BHYTPEHHHUX
yOeXIeHUil, COOTBETCTBYIOIIMX TPAIUIHMOHHBIM IIEHHOCTSM POCCHHCKOTO  OOIIECTBa,
paclIMpeH’e >KU3HEHHOIO OIbITAa M OINbITa ACATEIbHOCTH B INPOLECCE pEean3allMid OCHOBHBIX
HaIlpaBJICHUI BOCIIUTATEIbHOM AE€ATEIBHOCTH, B TOM YUCJIE B YACTH:

1. I'pa:knaHckoro BOCIUTAHMS:

C(OPMHUPOBAHHOCTh T'PAXKAAHCKOM MO3MLUU OOYYaAIOUIErocs KaK aKTHUBHOTO UM OTBETCTBEHHOI'O
YJIeHa POCCUICKOro 00111eCTBa;

OCO3HaHME CBOMX KOHCTUTYLMOHHBIX IIPaB U 00sI3aHHOCTEH, yBa)KEHHE 3aKOHA U IPaBONOPSIKA;
TOTOBHOCTh K COBMECTHOM TBOPYECKOH MAESITEIbHOCTH IpPHU CO3AAHUM YYEOHBIX IPOEKTOB,
pelieHn y4eOHBIX M IMO3HABATEJIbHBIX 3aJ]ay, BBIMOJIHEHUH OHOJIOIMYECKMX 3KCIHEPUMEHTOB;
CIOCOOHOCTH OIpPEAEATh COOCTBEHHYIO MO3MIIMIO 1O OTHOIIEHHIO K SIBJICHHSIM COBPEMEHHOMN
KHU3HU U OOBACHATH €€;

YMEHHE YYHUTHIBATh B CBOMX JAECUCTBUAX HEOOXOAMMOCTh KOHCTPYKTHBHOTO B3aUMOJIECHCTBUS
JMoAeH C pa3HbIMU YOEKACHUSAMH, KYJIbTYPHBIMH IIEHHOCTSIMM M COLMAIBHBIM I1OJI0KEHUEM;
TOTOBHOCTb K COTPYIHUYECTB B IPOLIECCE COBMECTHOT'O BBIMOJIHEHUS YUEOHBIX,

IIO3HABATENIbHBIX M MCCIENOBATENIbCKUX 3ajad, YBAXHUTEIBHOTO OTHOLIEHUS K MHEHHIO
OIIOHEHTOB MPU 00CYXAEHUH CIOPHBIX BOIIPOCOB OMOJIOTUYECKOTO COJIEPKaHUsI; TOTOBHOCTD K
T'YMAaHUTApPHOU U BOJIOHTEPCKOM ACATEIBHOCTH.

2. IIaTpHoTHYECKOr0 BOCIUTAHNS:

c(hOPMHUPOBAHHOCTh POCCHICKON TPaXIAHCKONW HWACHTUYHOCTH, NATPHOTH3MA, YBAKCHUS K
CBOEMY HApoOAy, 4yBCTBAa OTBETCTBEHHOCTH nepel PoauHOM, ropIocTH 3a CBOM KpaH, CBOIO
Ponuny, CBOM S3BIK U KYJIBTYPY, IPOLUIOE U HACTOSAIIEE MHOIOHALIMOHAIIBHOIO Hapoaa Poccuu;
LIEHHOCTHOE OTHOUIEHWE K MPUPOJHOMY HACIEAUI0 W IMaMATHUKAM IPUPOJBI; JOCTUKEHUAM
Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIE;

CIIOCOOHOCTh OLIEHUBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAaHOBJIEHHWE M pa3BUTHE OHOJIOTHH,
MOHMMaHMs 3HA4YeHHUs OHMOJIOTMM B TIO3HAHUHM 3aKOHOB IPHUPOJBI, B KHM3HM 4YeloBeKa W
COBPEMEHHOT0 00IIeCTBa;

uzelHas yoexxIEHHOCTb, TOTOBHOCTh K CIYXEHHUIO U 3amuTe OTedyecTBa, OTBETCTBEHHOCTD 3a €T0
CynB0y.

3. JlyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHUE JyXOBHBIX LIECHHOCTEN POCCUNCKOr0 HApOAa;



c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUSI, STUYECKOTO MOBEICHUS;

CIOCOOHOCTH OIICHWBATh CUTYAIIMIO ¥ IPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSCHh Ha
MOpPaJIbHO-HPaBCTBEHHbIE HOPMBI U IIEHHOCTH;

OCO3HaHUE JTMYHOTO BKJI/[a B IOCTPOCHUE YCTOMYMBOTO Oy TyIIIETO;

OTBETCTBEHHOE OTHOIIEHUE K CBOMM POJIUTEIISIM, CO3JJaHUI0 CEMbH HA OCHOBE OCO3HAHHOTO
IIPUHATHS LEHHOCTEN CEMENHOM KU3HU B COOTBETCTBUU C TPAAULMAMHU HapoaoB Poccun.

4, ICTEeTHYECKOT0 BOCIIMTAHMSI:

ACTETUYECKOE OTHOILCHHE K MHUPY, BKJIIOUas ICTETUKY ObITa, HAYYHOTO U TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOIICHUIA;

IMOHUMaHUE 3MOLIMOHATIBHOTO BO3JAEHCTBUS )KMBOM PUPOJIbI U €€ LICHHOCTH;

TFOTOBHOCTbH K CAMOBBIPAXKEHUIO B Pa3HbIX BUJAX UCKYCCTBA, CTPEMIICHUE MPOSBIATh KauyecTBa
TBOPYECKOU JINYHOCTH.

5. DuU3H4YeCKOro BOCIUTAHUS:

MMOHMMAaHUE W peaju3amus 3J0pOBOro M 0Oe30macHoro obpasza >KM3HU (3I0pOBOE IMHTAHHE,
COOJTFOICHHE THTUCHUYCCKHUX MPABUI U HOPM, COATAaHCHPOBAHHBIA PEKUM 3aHATHH U OTABIXA,
perynspHas ¢u3nuecKkas aKTUBHOCTh), OEpEKHOro, OTBETCTBEHHOIO U KOMIIETEHTHOTO
OTHOIICHUS K COOCTBEHHOMY (DM3HUECKOMY U TICUXHUYECKOMY 3/I0POBBIO;

MOHMMAaHKUE [IEHHOCTH MPaBUJI WHAMBUAYAIBHOTO U KOJUIEKTUBHOTO O€30MacHOrO MOBEACHHS B
CUTYaIHIX, YTPOXKAIOIINX 30POBBIO U KU3HH JIIOJICH;

OCO3HAHUE TIOCIEACTBUM M HENPUATUS BPEOHBIX MPUBBIYEK (YHOTpEONCHUS aIKOTOJIA,
HapKOTHUKOB, KYPEHMUS).

6. TpynoBoro BocnuTaHusi:

TOTOBHOCTb K TPY/y, OCO3HaHKE [IEHHOCTH MacTEPCTBa, TPY/I0H00uE;

TOTOBHOCTh K AKTUBHOW JESTEIIbHOCTH TEXHOJOTMYECKOW M COLMAJIbHOW HaIpPaBIECHHOCTH,
CHOCOOHOCTh ~ MHUIMUPOBATH, IUIAHUPOBATh M CAMOCTOSITENIbHO  BBIMOJHATH — TaKyHO
JICSITEIIbHOCTD;

HHTEpEC K pa3MyHbIM cdepaM Mpo(ecCHOHATEHOW JIESTETbHOCTH, YMEHHE COBEpINAaTh
OCO3HAHHBIN BEIOOP Oynyiel mpodeccuu 1 peann3oBbIBaTh COOCTBEHHBIC KU3HEHHBIC TUTAHBI;
TOTOBHOCTB U CITOCOOHOCTH K 00pa30BaHUIO0 U CaMOOOPA30BaHUIO HA MPOTSHKEHUH BCEH JKU3HU.
7. IK0J0rn4ecKoro BOCIUTAHUS:

9KOJIOTUYECKH 11eJIeCO00pa3HOe OTHOIICHHE K MPUPO/IE KaK UCTOYHHUKY KM3HU Ha 3eMJjie, OCHOBE
€€ CyIIEeCTBOBAHUS,

TIOBBIIICHUE YPOBHS IKOJIOTHYECKOM KYJIbTYPhI: MPUOOPETEHHE OMBITA IJIAHUPOBAHUS TTOCTYITKOB
Y OIIEHKU UX BO3MOXHBIX MOCIIEICTBUN JIJIs1 OKPYXKAIOILEN CPebl;

OCO3HaHUE rI00aJTbHOTO XapaKTepa SKOJIOTHUYECKUX MPOOJIeM U TyTeH UX PEIICHUS; CTIOCOOHOCTh
UCIONIb30BaTh MpUOOpeTaeMble MpPU U3YUYEHHUH OMOJNIOTHM 3HAHUS U YMEHUsS MpU

perieHuu mpodsieM, CBSI3aHHBIX C PAIMOHAIBHBIM MTPUPOIONOIB30BAHUEM (COOIIIOICHHUE TTPABUII
MOBEJICHUsI B TMPUPOJIEC, HAIMPABICHHBIX HAa COXpPAHEHHWE PaBHOBECHUS B 3KOCHCTEMax, OXpaHy
BUJIOB, SKOCUCTEM, Onochepsl);

AKTUBHOE HENPUSITHE JEUCTBHM, MPUHOCAUIUX BPEI OKPYXKAIOIIEW NMPUPOJHOU Cpele, yMEHue
MMPOTHO3UPOBATH HEOJIATOMPUSTHBIC YKOJIOTHIECKUE TTOCTIEACTBUS MPEANPUHUMAECMBIX JIEHCTBHMA
Y MIPeAO0TBPAIIATh UX;

HaJU4Yhe Pa3BUTOTO JKOJOTHYECKOTO MBINUICHUS, OKOJOTHYECKOHW KYJIbTYPhI, OIBITA
NEeSATEIbHOCTH  JKOJIOTMYECKOW  HAMpaBJICHHOCTH, YMEHUS PYKOBOJCTBOBATHCS HMH B
MMO3HABATEIPHOW, KOMMYHUKATHBHOM M COITMATBHOM MPAKTUKE, TOTOBHOCTH K YYacTHUIO B
MPaKTUYECKOU JEATETbHOCTH SKOJIOTMUECKOWM HAIPaBIEHHOCTH.

8. IleHHOCTH HAYYHOI0 IO3HAHMSA:

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HAayKl U OOIIECTBEHHOW MPaKTHKH, OCHOBAHHOTO Ha JAMAJOTe KYIbTYp, CIIOCOOCTBYIOIIETO
OCO3HAHMIO CBOETO MECTa B MOJUKYJITYPHOM MHUPE;

COBEPILIEHCTBOBAHUE SA3bIKOBOM U YUTATENbCKOU KYJIbTYPhI KaK CPEJICTBA B3aUMOICUCTBUS MEXKY
JIIOABMHU U TIO3HAHUS MUPA;



MOHUMaHHE crenupuky OWONOTHM Kak HayKH, OCO3HaHHMs e€ ponu B (POpPMHUPOBAHUH
palMOHAIBHOIO HAYYHOT'O MBILIUIEHHS, CO3/IaHUH LIEIOCTHOTO MPEACTABICHUs 00 OKpYKaroLleM
MHUpE KaKk O eIMHCTBE MPHUPOJBI, YelOBeKa M OOIIecTBa, B MO3HAHWUU MPUPOIHBIX
3aKOHOMEPHOCTEN U peIeHUH IPOOIeM COXPAHEHHs IPUPOTHOTO PABHOBECHS,

yOexIEHHOCTh B 3HAUUMOCTH OMOJIOTUHU AJIsi COBPEMEHHOM LIMBUIM3ALMU: 00ECIIeYeHHs] HOBOTO
YPOBHS Pa3BUTHUSI MEIHUIIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJIOTHH, CIIOCOOHBIX pelIaTh
pecypcHble MpoOJIeMbl pa3BUTHs YEJOBEYECTBA; IOMCKA IyTeH BbIXOAA M3 TIJI00AIbHBIX
HKOJIOTHYECKUX MPOoOIIeM 1 00ecTieyeHHs Mepexoia K yCTOMYMBOMY Pa3BUTHIO, PAIIMOHATILHOMY
HCIOJIb30BAHUIO IIPUPOAHBIX PECYPCOB M (POPMUPOBAHUIO HOBBIX CTAHAAPTOBXKU3HU;
3aUHTEPECOBAHHOCTh B TOJYYEHUM OHMOJOIMYECKMX 3HAHUM B IENAX IMOBBILEHUS OOIIeH
KYJIBTYpBl, €CTECTBEHHO-HAYYHOI T'PAaMOTHOCTH, KaK COCTaBHOM 4YacTH ()YHKIIHOHAJILHOU
IpaMOTHOCTH 00y4aroluxcs, popMupyemMoi npu U3y4eHnu OUoJIoruy;

[IOHUMAaHUE CYIIHOCTH METOJOB IIO3HAHUS, HCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTH HCIOJb30BaTh IOJIydyaeMble 3HAHUSA IS aHalu3a M OOBSICHEHUS SBJICHUN
OKpPY)KAIOIIEr0o MHUpa M MPOUCXOIAINIMX B HEM M3MEHEHMH; yMEHHE JejJaTb OOOCHOBAHHBIE
3aKJIIOYEHHUsT Ha OCHOBE HAyyHbIX (DAaKTOB M HMEIOIIMXCA JAHHBIX C LEJNbI0 MOJY4YEeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CAMOCTOSITEIILHO MCIOJIb30BaTh OMOJIOTUYECKUE 3HAHUS JUIsl pellieHus mpolsieM B
peaJIbHBIX KU3HEHHBIX CUTYaIUsX;

OCO3HAaHHE ILICHHOCTHM HAY4YHOH JEATEIbHOCTH, TOTOBHOCTb OCYLIECTBIIATH IIPOEKTHYIO U
HCCIIEIOBATENbCKYIO A TEIbHOCTh UHIUBUYalbHO U B TPYIIIIE;

TFOTOBHOCTb M CIIOCOOHOCTH K HETPEPHIBHOMY O0Pa30BaHMIO U CaMO0Opa30BaHUIO, K AKTUBHOMY
MOJTyYEHHIO HOBBIX 3HaHUH 110 OMOJIOIMU B COOTBETCTBHUH C )KU3HEHHBIMU ITOTPEOHOCTSAMHU.

B niporiecce 1OCTHKEHHS TUYHOCTHBIX PE3YJIbTATOB OCBOCHUS O0YYArOIIUMUCS TPOTPAMMBI
cpenHero odmiero o0pa3oBaHus y 00y4arolUXCsl COBEPIICHCTBYETCS 2MOYUOHATIbHDLL
unmesniexkm, MPeanoararui chOPMHUPOBAHHOCTS:

CaMOCO3HaHUs1, BKIIIOYAIOIIEr0 CIIOCOOHOCTh MOHUMATh CBOE AMOIIMOHAIIBHOE COCTOSIHHUE, BU/IETh
HampaBJIeHUs Pa3BUTUS COOCTBEHHON SMOIMOHAILHON Cephl, ObITh YBEpEHHBIM B ce0€;
camope2yiuposans, BKIIOYAIONIETO CAMOKOHTPOJIb, YMEHUE NMPHUHUMATh OTBETCTBEHHOCTH 32
CBOE IMOBeJIEHHE, CIOCOOHOCTh aJalTHUPOBATHCS K SMOLMOHAIBHBIM U3MEHEHUSM U NPOSBIATH
IrMOKOCTh, OBITh OTKPBITHIM HOBOMY;

GHymMpeHHel Momueayuu, BKIIOYAIOIeH CTpeMIIEHHE K JOCTH)KEHUIO 1IETIH U YCIeXy, ONITUMU3M,
WHUIIMATUBHOCTh, YMEHHUE JIEHCTBOBATH, NCXO/IS U3 CBOUX BO3MOKHOCTEH;

omMnamuu, BKIIOYAIOIIeH clIoCOOHOCTh MOHUMATh SMOLIMOHATILHOE COCTOSIHUE IPYTUX, YUUTHIBATh
€ro TPU OCYIIECTBICHHH KOMMYHHKAIIWH, CIIOCOOHOCTh K COYYBCTBHIO M COTEPEKHWBAHUIO;
COYUATILHBIX HABLIKOE, BKITFOUAIOIIMX CIOCOOHOCTh BHICTPAaUBATh OTHOILICHUS C IPYTUMHU JIIO/IbMH,
3a00TUTHCS, IPOSIBIIATH MHTEPEC U pa3pemarb KOHPIUKTEHI.

METANPEAMETHBIE PE3YJ/IbTATBI

MertanpeameTHple pe3yiabTaThl OCBOCHHS Yy4yeOHoro mpenMera «buonorus» exarouarom:
3HAUMMbIC JI1  (POPMHUPOBAHUS MHPOBO33PEHHUS  OOYYAIOMIUXCS  MEKIUCHIUTUIMHAPHBIC
(MexXIpeIMeTHBIE) 00IIeHayYHbIC TOHATHS, OTPAKAIOIINE 1[ETOCTHOCTh HAYYHOU KapTHHBI MUPa
U cnenu@uKy METOI0B TTO3HAHUS, UCTIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTHS,
SIBIIGHUE, TPOLIECC, CHUCTeMa, HAy4YHBIH (akT, MPHUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTH, 3aKOH,
Teopus, Ucclel0BaHNe, Ha0I0IeHNEe, U3MEPEHNE, SKCIIEPUMEHT U JIp.); YHUBEPCAJIbHbIE yYeOHbIE
neiictBus  (MO3HABaTeNbHBIE, KOMMYHHUKATHBHBIC,  PETYJSITHBHBIC), 00ECIEUHBAIOIINE
dbopmupoBanre (PYHKIIMOHATILHON TPAMOTHOCTH M COIMAIBLHON KOMIIETCHIIMH OO0YYaIOIIuXCS;
CIOCOOHOCTh o0yyJaromuxcs UCII0JIb30BaTh OCBOCHHBIE MEXIUCIUIIITUHAPHBIE,
MHPOBO33PECHUECKHE 3HAHUS W YHHUBEPCAIbHBbIC Y4eOHBIE JCHCTBUS B IIO3HABATEIIBHOW W
COLIMAJIbHOW MPAKTHUKE.

MertanpeameTHble pe3yiabTaThl OCBOEGHUS MPOrPaMMBbl CPEAHETO O0IIero 0Opa3oBaHus JOKHBI



OTpakaTh:

OBJIaI[eHI/Ie YHUBCPCAJIbHBIMH V‘-IG6HBIMI/I IIO3HAaBaTCJIIbHBIMU [[eflCTBPIHMPII

1) 0aszoeble n02uyecKue 0eticmeus.
CaMOCTOSITENIbHO  (DOPMYJIMPOBATh M aKTyaM3UPOBaTh MpoOJIeMy, paccMaTpuBaTh e&
BCECTOPOHHE;

UCIOJb30BaTh MPHU OCBOECHUM 3HAHWUN HPUEMBI JIOTMUECKOTO MBIIUICHUs (aHajau3a, CHHTE3a,
CpaBHEHHs, Kiaccu(uKaluu, 0O00OLIeHHS), paCKphIBaTh CMBICT OHOJOTHYECKUX MOHSATHIHA
(BBLAETATH UX XapaKTepHble IPU3HAKU, YCTAHABIMBATb CBA3U C IPYTUMU MOHATHIMH);
OIIpEAEIATh LIENU JIEATENbHOCTH, 3a/1aBasi apaMeTpbl U KPUTEPUU UX JTOCTHIKEHUS, COOTHOCHUTD
pe3yabTaThl AESITEIBHOCTH C IIOCTABICHHBIMH LIEISIMU;

MCIOJIB30BATh OMOJIOTUYECKUE TIOHATHS JUIs O0BSICHEHUS (PAKTOB U SIBIICHHI KUBOW IPUPOJIBI;
CTPOUTB JIOTUYECKUE PACCYXKIEHUS (MHAYKTHUBHbIE, IelyKTUBHbIE, IO AHAJIOTUH ), BBIABIAT
3aKOHOMEPHOCTH U MPOTUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSX, (POPMYIUPOBATH BHIBOJIBI U
3aKJIFOUCHHUS;

IPUMEHATh CXEMHO-MOJIEbHbIE CPEIACTBAa Ui NPEACTABICHUS CYIIECTBEHHBIX CBS3eH MU
OTHOIICHUHA B M3y4aeMbIX OMOJOTMYECKMX OOBEKTaX, a TaKkKe MPOTUBOPEUMH PAa3HOTO poja,
BBISIBIICHHBIX B PA3JINYHBIX UHPOPMALMOHHBIX HCTOYHUKAX;

pa3pabarbIBaTh IUIAaH PEIICHHs NPOOJEeMbl ¢ Y4E€TOM aHalM3a MUMEIOIIUXCS MaTepHATbHBIX U
HeMaTepHUaJbHbIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B JI€ATEIbHOCTD, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB LIEISIM, OLIEHUBATh
PHCKH MOCIIEACTBUI 1S TEIbHOCTH;

KOOD/JMHUPOBAaTh M  BBIIOJNHATH pabOTy B  YCIOBHSX pEalbHOrO, BUPTYaJIbHOIO U
KOMOHMHUPOBAaHHOT'O B3aUMOAEHCTBUS;

pa3BUBATh KPEATHBHOE MBIIIICHUE ITPH PEIICHUH )KU3HEHHBIX MTPOOIIeM;

0a3zoevie uccnedoeamenvcKue 0eiUcmeusn:

BJaJIeTh HaBbIKAMH Yy4eOHO-HCCIIEZIOBATENLCKOM M TNPOEKTHOW JIeSTEIbHOCTH, HaBbIKaMU
paszpelieHus: npodeM; crnocoOOHOCTbIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IOMCKY METOJ/IOB
peleHus MPaKTUYECKUX 3aa4, IPUMEHEHHIO pa3IMYHbIX METO0B IO3HAHUS;

HCIOJIb30BaTh PA3JIMYHbIE BUABl JACSITEIBHOCTH IO IIOJIYYEHHIO HOBOTO 3HAHMS, €ro
MHTEpHpeTalyy, NpeoOpa3oBaHUI0 M NMPUMEHEHUIO B y4eOHBIX CHTYyallUsX, B TOM YHCIE MpU
CO3/IaHUU YYEOHBIX U COLIMANIbHBIX IIPOEKTOB;

¢bopMHpOBaTh HAYYHBIM THI MBILIUIEHUS, BJaJeTh HAyYHOH TEPMUHOJOTHEH, KIIOUEBBIMU
MOHATUSIMHU U METOIAMU;

CTaBUTh U (OPMYIHUPOBATH COOCTBEHHBIE 3aJaud B 0Opa30BaTENIbLHOM JEATETBbHOCTH H
KU3HEHHBIX CHTYaIlUsX;

BBISIBJIATh IIPUYUHHO-CJIEJICTBEHHBIE CBSI3U M aKTyaJU3UpPOBaTh 3a/1auy, BBIABUraTh IMIIOTE3Y €€
pelIeHns, HaXOUTh apTyMEHTHI JJIsl JOKa3aTelbCTBA CBOUX YTBEPXKACHUMN, 3a/1aBaTh MapaMeTphl
U KPUTEPUU PELICHUS;

aHAJIM3UPOBATh MOJyUYEHHBIE B XOJ€ PELIEHUS 3a/layll pe3ysbTaTbl, KpUTHUYECKH OLIEHWBATH UX
JIOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYAIlUsIM, OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

OCYILIECTBIIATh IEJICHANPABICHHBIH TOMCK NepeHoca CpeACTB M CHOCO0OB JEHCTBHS B
po¢eCCHOHANTBHYIO CPENy;

YMETh MEPEHOCUTHh 3HAHMA B MO3HABATEIbHYIO U MPAKTUYECKYIO O0JIACTH JKU3HEAEATENbHOCTH;
YMETbh UHTETPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00sacTei;

BBIJIBUTaTh HOBBIE HJIEH, NpejiaraTb OpPUrHHAIbHbIE TOAXO0/Ibl U PELICHHUS; CTAaBUTh MPOOJIEMBI U
3aJ1a4u, JOMYCKAIOLINe aJIbTEPHATHBHbIE PEIICHNUS;

2) delicmeus no pabome c ungopmayuei:

OpPUEHTUPOBATHLCS B PA3IMYHBIX UCTOYHHMKAX MHPOPMAIMH (TEKCTe yueOHOro mocoousi, Hay4yHO-
NOMYJISIPHOM JUTEepaType, OMOJOTHUECKUX CIOBApSIX M CIPaBOYHMKAX, KOMIIBIOTEPHBIX Oa3ax
naHHbIX, B VHTepHere), aHaIW3UpPOBaTh MHPOPMAIMIO Ppa3IUYHBIX BHIOB U  (opM
IIPEICTABICHMS], KPUTUYECKH OLIEHUBATh €€ TOCTOBEPHOCTh U HEMPOTUBOPEUNBOCTH;



¢dbopMynmupoBaTh 3ampockl W TPUMEHATH pa3IM4yHble METOAbl MpHU TOHCKE U OoTOOope
Ouosornueckoil nHpopMaru, HeOOXOAMMOM 711 BBITIOMHEHUS YIeOHBIX 3a7a4;

NpuoOpeTaTh  OMBIT  KCIOJNB30BaHUS  MH(POPMAIMOHHO-KOMMYHUKATHBHBIX  TEXHOJIOTHH,
COBEpPILLIEHCTBOBATh KYJIbTYpY aKTUBHOT'O MCIOJIb30BAHUS PA3JIMUHBIX IOMCKOBBIX CHCTEM;
CaMOCTOSITENILHO BEIOMPAThH ONTHUMATIBHYIO ()OpMY IIPECTaBICHUS OHONIOTHYECKON nH(popMaIu
(cxemsl, TpadUKH, AHArpaMMbl, TAOIHUIIbI, PUCYHKH U JP.);

HCIOJIb30BaTh HAYYHBIN A3bIK B KAUECTBE CPEJICTBA TP paboTe ¢ Oronoruyeckoi nHpopmanuei:
NPUMEHATh XUMHUYECKHE, (U3MYECKHEe W MaTeMaTHYeCKHUe 3HAKH M CHUMBOJBI, (OPMYIIHI,
ab0peBuaTypy, HOMEHKJIATypy, MCIIOJIb30BaThb M IPeoOpa3oBbIBATh 3HAKOBO-CHUMBOJIMYECKHE
CpeACTBa HAIJISTHOCTH;

BJIaJICTh HaBBIKAMHU PACIIO3HABAHMA M 3aIIUTHl HUH(pOpMAIMK, WHPOPMAIMOHHON 0e30MacHOCTH
JMYHOCTH.

OBIajieHNe YHUBEPCAILHBIMU KOMMYHUKATHUBHBIMU JICHCTBUSIMU:

1) obwenue.

OCYIIECTBIISITh KOMMYHUKAIIMU BO BceX c(epax KU3HH; aKTUBHO y4acTBOBATh B JHMAJOIre WU
JMCKYCCHUM TIO CYILECTBY 0OcCyxIaemoil Tembl (yMEHHE 3ajjaBaTh BOIIPOCHI, BBICKA3bIBATh
CYXKIIEHUS OTHOCHTEJIBHO BBIMOJHEHHS TNpejiaraéMoi 3a/auyd, YYWUTBIBAaTh WHTEPECHl U
COIJIACOBAHHOCTh MO3ULUI IPYTUX YYaCTHUKOB JMAJIOra WM AUCKYCCHUN);

pacrio3HaBaTh HeBepOaJbHBIE CPEACTBAa OOIICHUS, IMOHMMATh 3HAUYEHHE COIMAIbHBIX 3HAKOB,
IPENOCHITIOK BOSHUKHOBEHHSI KOH(DIMKTHBIX CUTYalUil; yMeTh CMr4aTh KOH(IMKTHI U BECTU
MIEPEroBOPBI; BIAACTh PA3IMYHBIMU CHoco0aMu OOIIEHUS W B3aMMOJCHCTBHS, IOHUMATb
HaMepeHMsl JPYruX JoAed, MHpPOSBIATh YBaKUTEIbHOE OTHOIIEHHE K COOECeIHUKY U B
KOPPEKTHOH Gopme (GOopMYITHPOBATH CBOU BO3PAKECHHUS;

Pa3BEPHYTO U JIOTHYHO U3JIaraTh CBOIO TOUYKY 3PEHHS C UCTIOIB30BAHUEM SI3BIKOBBIX CPEICTB;

2) COBMECMHASL 0esIMeNbHOCb!

MMOHUMATh U UCTIOJIH30BATh MPEUMYILECTBA KOMAHTHOW ¥ HHIUBUIYaJIbHON paOOTHI TPH PELICHUN
Ouosiornyeckoil mpobsieMbl, 0OOCHOBBIBATH HEOOXOJMMOCTh NPUMEHEHHUS TPYMIIOBBIX (GOpM
B3aMMOJICHCTBUS NPU pEeLICHUH yueOHOM 3a/1auH;

BbIOMpPAaTh TEMAaTUKy M METOJbl COBMECTHBIX JEHCTBMH ¢ Yy4€TOM OOIIMX MHTEPECOB H
BO3MOYKHOCTEH Ka)KIO0TO WICHA KOJUIEKTHUBA;

IIPUHUMATD 1IeJT1 COBMECTHOMN JIeATETbHOCTH, OPraHU30BbIBaTh U KOOPAWHUPOBATH IEHCTBUSA 110
€€ JOCTW)KEHMIO: COCTaBJIATh IUIAH JCUCTBUM, pacHpeneisiTb poiau C y4€TOM MHEHUH
YYaCTHUKOB, 00CYKJaTh pe3y/IbTaThl COBMECTHON paboTHI;

OILIEHUBATh Ka4eCTBO CBOETO BKJIAJa M KaXKJOTO YYaCTHHUKA KOMaHIBI B OOIIMIA pe3ysibTaT IO
pa3pabOTaHHBIM KPUTEPUSIM;

npejularaTh HOBBIE TIPOEKTHI, OIICHWBATh HJEH C TO3WIMH HOBHU3HBI, OPHUTHHAIBHOCTH,
MPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIISITh MO3UTUBHOE CTPATETHMUECKOE IMOBEICHUE B PA3IMYHBIX CHTYALUSX, MPOSBISATH
TBOPYECTBO U BOOOpaXeHUE, ObITh MHUIIUATUBHBIM.

OBiajieHre YHUBEPCATbHBIMHU PETYISITUBHBIMU JICHCTBUSMHU:

1) camoopeanuzayusi:

WCTIOJIH30BaTh OMOJOTHYECKIE 3HAHMS JUISI BBISIBICHUS MTPOOJIEM M UX PEIICHUS B )KU3HEHHBIX U
y4eOHBIX CUTYyalUsX;

BBIOMPAaTh HAa OCHOBE OWMOJIOTMYECKHX 3HAHWH IIEJEBBIE M CMBICIIOBBIE YCTAaHOBKH B CBOMX
JeUCTBUSAX M TOCTYNKax IO OTHOIICHUIO K JKUBOW INPHPOJE, CBOEMY 3J0POBBIO U 3]I0POBbHIO
OKPYKAFOIIHX;

CaMOCTOSITENILHO OCYIIECTBIISATh MMO3HABATENbHYIO JI€TEIbHOCTD, BBISBIISATH MPOOJIEMBI, CTaBUTh
u (QOpMyIHpOBaTh COOCTBEHHBIE 3a/aud B OOpPa30BaTENBHOW JEATEIEHOCTH M IKHU3HEHHBIX
CUTYyaLUsIX;

CaMOCTOSITENTFHO COCTaBJIATh IUIAH PEIICHUS TPOOJIeMBl ¢ YYETOM HMMEIOIIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MO>KHOCTEH M MPEANOYTEHUH;

JlaBaTh OLEHKY HOBBIM CUTYallUsIM;




pacupsATh paMKH Y4eOHOTO IpeiMeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUI;

JieNlaTh OCO3HAHHBIA BBIOOpP, APryMEHTHpPOBATh €ro, OpaTh OTBETCTBEHHOCTh 3a PEIICHHUE;
OLIEHUBATh PUOOPETEHHBIN OIBIT;

CIOCOOCTBOBaTh (DOPMUPOBAHHMIO M MPOSBICHUIO IIUPOKOW JPYJUIMHU B PA3HBIX OOJIACTSIX
3HAHUU, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHB;

2) CAMOKOHMPOIIb .

JaBaTh OILIGHKY HOBBIM CHUTYallusiM, BHOCHUTb KOPPEKTHUBBI B JI€ATEIbHOCTb, OIICHUBATh
COOTBETCTBHE PE3YIHTATOB LIEISIM;

BJIa/IETh HaBBIKAMHU I[O3HABATEJIbHON pedieKCUM KaK OCO3HAHHUS COBEPIIAEMbBIX JACUCTBUN U
MBICIUTENBHBIX MPOIECCOB, UX PE3yJIbTaTOB U OCHOBaHMIl; MCIOJIb30BaTh MPUEMBI pediiekcuu
JUIsl OLIEHKU CUTYalluH, BEIOOpA BEPHOTO PEIICHHS;

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO NMPUHUMATh PEUICHHs MO WX CHIKEHUIO; MPUHUMATD
MOTHUBBI U a@pT'YMEHTHI IPYTUX MPH aHAIN3E PE3YJIbTAaTOB ACATEIbHOCTH;

3) npursmue ceos u Opyeux.

pUHUMATH ce0s1, MOHUMAsi CBOM HEIOCTATKU M JIOCTOMHCTBA;

MPUHUMATh MOTHBBI U @pTYMEHTHI IPYTHX MPU aHAIHU3E PE3yIbTaToOB JAATeIbHOCTH; IPU3HABATH
CBOE TPaBO U NPaABO IPYTUX HA OLIHOKH;

pa3BUBATh CIOCOOHOCTH MOHUMATh MU C TIO3HUIIMH APYTOro YeloBeKa.

NPEIMETHBIE PE3YJbTATBI HA BA3OBOM YPOBHE
[IpenmerHbie pe3ynbraThl ocBoeHUs nporpammbl COO mo Ouonoruu Ha 0a30BOM YypOBHE
BKIIFOYAIOT crienuduueckue i yaeOHOro mnpeamera «buonorusy» HaydIHbIC 3HAHHS, YMEHUS U
CrocoObl JEHCTBHA 110 OCBOCHHUIO, HWHTEPNpPETAllMd MW MPeoOpa3OBaHUI0 3HAHWUM, BHUIBI
NESATEILHOCTH IO TOJYYCHUI0 HOBOT'O 3HAHUS M MPUMEHEHUIO 3HAHUW B PA3IMUHBIX Y4COHBIX
CUTYaIUsiX, a TAK)KE B peabHBIX JKU3HEHHBIX CUTYalUAX, CBSI3aHHBIX ¢ Ononorueil. B mporpamme
MPEAMETHBIC PE3YIIbTaThI MPEACTABICHBI 110 TOAaM 00yUYCHUSI.
10 kaaacc
[IpeameTHBIC pe3yabTaThl OCBOCHUS yUeOHOTO MpeaMeTa «broIorusy J0IKHBI OTPaXKaTh:
1) c(hOpMUPOBAHHOCTh 3HAHWW O MECTE€ M POJM OHOJOTMH B CHUCTEME HAYYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B ()OPMUPOBAHWU COBPEMEHHOW €CTECTBEHHO-HAyYHOH KapTUHBI MHUpa U
Hay4YHOT'O MHUPOBO33PEHHUS; O BKJIAJE POCCUHUCKHUX U 3apYOSKHBIX YUEHBIX-OMOJIOTOB B PA3BUTHE
Oouosnoruy; (QyHKIMOHAIBHON TPaMOTHOCTH 4YeNOBEKa JJisi PpeHIeHHs] KU3HEHHBIX 3a/1ay; 8
NO3HAHUU 3AKOHO08 NPUPOOLL U PeieHulU nPoodaeM PAUUOHATIbHO20 NPUPOOONOIb308AHUS, O BKAA0E
POCCULICKUX U 3aPYOeNCHBIX VUEHBIX 8 pa3sumue OU0I02UL;
2) yMEHHUE PaCKpPbIBATh COJEPKaHNEe OMOIOTUUECKUX TEPMUHOB M TIOHSITUMN: KU3HB, KIIETKA,
OpraHu3M; MeTa0oIu3M (0OMEH BEIIECTB U MpPEeBpaIleHne YHEPTUH ), TOMEOCTa3 (caMOperysius),
YpOBHEBasi  OpraHU3alMsl  JKUBBIX  CHCTEM,  CAaMOBOCIPOU3BEACHHE  (PETpPOIyKITHs),
HACJIEICTBEHHOCTh, HM3MEHUMBOCTh, POCT W PA3BUTHE; 8lIa0eHUE CUCIEeMOU OU0N02UYeCcKUX
3HaAHUL, Komopas ekaoyaem. Ouonocuyeckue meopuu (kremoyunas meopus 1. Hlsanna, M.
Llneiioena, P. Bupxosa; xpomocomuas meopus nacieocmeennocmu T. Mopeana); yvuenus (H. U.
Basunosa — o yenmpax mnoco00pazus_u_npoucxoxcoeHus KyibmypPHbIX DACMEHUN); 3aKOHbI
(eQun00Opa3us NOMOMKOS8 NeP8020 NOKOACHUS, PACUENICHUS, YUCTOMbL 2aMen, He3A8UCUMO20
Hacnedosanus 1. Menoensa, comonocudeckux psaoos 6 HacieocmeeHHou usmenyusocmu H.U.
Basunosa); npunyunsi (komniemenmaprocmiu),
OTIPEAETSATH TPAHUIIBI UX TPUMEHUMOCTH K )KHBBIM CUCTEMAaM;
3) yYMEHHUE BJIAJIETh METOJJaMUd HAYYHOTO TMO3HAHMS B OWMOJIOTHU: HAOIIOJIEHUE U ONMCAHUE
KUBBIX CHCTEM, TMPOIECCOB M SBICHHWI; OpraHu3aius ¥ MPOBEIEeHUE OHOIOTHYECKOTO
OKCTIICPUMEHTA, BBIIBUKECHUE THUIIOTE3bl; BBISIBICHUE 3aBUCUMOCTH MEXIY HCCIETyEMbIMH
BEJIMYMHAMHU, OOBSICHEHHE IOJYYCHHBIX PE3YJbTaTOB, HCIOIH30BAHHBIX HAYYHBIX IOHSATHH,
TEOpHU 1 3aKOHOB;
YMeHUe 0enamsb 6bl800bl _HA OCHOBAHUU NOJVYEHHLIX Pe3VIbmamos; 61A0eHUe OCHOBHbIMU
MEemMoOaMy__HAYYHO20 NO3HAHUS, UCNOIb3YEeMbIX 6 OUON0SUYECKUX UCCAEO08AHUSAX _HCUBBIX




00veKkmos (onucanue, uzmepenue, HabioeHue, IKCHEPUMEHN);

4) YMEHHE BBIJICISITh CYINICCTBCHHBIC MPU3HAKA BHUPYCOB, KJIIETOK MPOKAPHUOT U DYKAPHOT;
OJTHOKJICTOYHBIX ¥ MHOTOKJICTOYHBIX OPTaHW3MOB; OCOOCHHOCTH MPOIIECCOB: OOMEHA BEIIECTB U
MPEBPAIICHUS YHEPTUU B KJIETKE, (DOTOCHHTE3a, IIACTHYECKOIO0 M IHEPreTHUYECKOro OOMEHa,
XEMOCHHTE3a, MUTO03a, ME03a, OTUIOJOTBOPEHUS, PAa3MHOKEHUS, WHANBUIYAILHOTO Pa3BUTHUS
opraHusma (OHTOTEHE3); a8MOmMpPoOPHO20 U 2emepompodro20 munos numanus, yomocunmesa,
2amemozenesd, dMOpuo2enesd, NoCmiIMOPUOHAIbHO20 _PA36UMUS, 63AUMOOCUCEUs. _2EHO8,
2emepo3ucad; UCKYCCMEEHH020 ombopa,

5) VYMEHUe YCMAaHAGIUBAMb 83AUMOCEA3U MEAHCOY OP2AHOUOAMU_KIEMKU U _UX (DYHKUUIMU,
CIMpOeHUemM KI1emoK PA3HbIX MKAHEl U UX QYHKYUAMU, MEHCOY OP2AHAMU U CUCEMAMU OP2AHO8
V_DPACMEHUll, HCUBOMHBIX U YeN08eKA U UX (DYHKUUAMU, MENCOY CUCMEMAMU OP2AHO8 U _UX
dyuKyuasMU, MedHcoy dmanamiu_0OMeHa_ewecms; dMmanamil_Kiemoyho20 YUKIA U HCUSHEHHbIX
YUKTIO8 OP2AHUBMO8, DIMANAMU IMOPUOHANIbHO20 PA3EUMUSL,; 2eHOMUNOM U (DEeHOMUNOM,
Genomunom u pakmopamu cpedvl 0OUMAanUs;

6) YMeHUue 6biAGIAMb OMAUYUMENbHbIE NPUSHAKU HCUBLLX CUCMEM, 8 MOM_YUCIE PACMEHU,
JHCUBOMHDBIX U YeN08EKd,
7) ymenue UCNOJIb306AMb coomeemcmeyrouue apeymenmeol, buon02UYecKyio

MEPMUHONIO2UI0 U CUMBOIUKY Ol QOKA3AMENbCMEd POOCMBAd  OP2AHU3MO8  DA3HBIX
cucmemMamu4ecKux 2pynn,;

8) yYMEHHE NMPUMEHATh MOMyYeHHbIC 3HAHUS IJi1 OOBbACHEHUS OMOJIOTUYECKUX MPOIIECCOB U
SIBJICHUH, JIJIS IPUHATHS TIPAKTUYECKUX PEIICHUM B TOBCEAHEBHOM KU3HHU C IIEJIbI0 00€CTICUCHUS
0€30MaCHOCTH CBOETO 3JI0POBbS U 3/I0POBbS OKPYXKAIOUIMX JIIOJCH, COOMIOIEHUs HOPM
IPaMOTHOI'O TIOBEJCHUS B OKpYXalolle NpUpOJHOW cpeze; NOHMMaHWE HEOOXOIWMOCTH
WCIOJIb30BaHUS JTOCTHXKEHUI COBpEMEHHOW OWONOTMU W OMOTEXHOJOTUH AJ palMOHaIbHOTO
IIPUPOAOIIOJIb30BAHNS;

9) YMEHHME pellaTh 3JIEMEHTApHbIE TEHETUYECKHE 3aJaud Ha MOHO- M JUTHOpHUIIHOE
CKpeIllMBaHUe, CUEIUICHHOE HACleAOBAHUE; COCTABISATh CXEMbl MOHOTUOPUIHOTO CKpEIIMBAHHUS
JUIS TIpe/icKa3aHusl HaclleJ0BaHUs MPU3HAKOB y OPraHU3MOB; VMEHUe peulamb Ouoi02uyecKue
3a0ayu; 8blAGNAMb NPUYUHHO-CIEOCINBEHHbIE CBA3U MeHcOY UcciedyemMbiMu OUON0SUYeCKUMU
npoueccamu u A61eHUAMU, 0elamb 8bl800bl U NPO2HO3bl HA OCHOBAHUU NOTYYEHHbIX DE3VIbIMAmo8;

10) YMEHUE BBINOIHATh JJaOOpaTOpPHBIE U MpaKTUUECKue padoThl, COOM0OaTh MpaBUiIa IpU
paboTte ¢ yueOHBIM U 1a00paTOPHBIM 000PYOBaHHUEM;
11) YMEHUE KPUTHYECKH OLIEHUBATh M MHTEPIPETUPOBATh MHPOPMALIHIO OHOJIOTHYECKOTO

COJIep>KaHUsl, BKITFOUAIOITYTO IICEBIOHAYIHBIC 3HAHMS U3 Pa3IMUHbIX UCTOUHNKOB (CMU, Hay4dHO-
MOMYJISIPHBIE MaTepuaibl); STUYECKHE aCHEKThl COBPEMEHHBIX HCCIEIOBAaHUN B OHMOJIOTHH,
MEIUIHHE, OMOTEXHOJIOTUH; yMeHue 6b106U2AMb 2unomesol, nposepsms ux
OKCHEPUMEHMANIbHLIMU __CPeOCMEaMU,  (QOpMYAUpys _ yeib  UCCAe008AHUS,  AHANUSUDOBANb
NOJIYYEHHbLE PE3VIbMAMbl U 0elamb 6bl800bL;

12) YMEHHE CO03/1aBaThb COOCTBEHHbIE THMCHMEHHBICE W YCTHBIE COOOIIEHHUs, 0000mas
OMOJIOTHYECKYI0 HMH(POPMAIUI0 M3 HECKOJbKUX HCTOYHUKOB, T'PAMOTHO HCIOJB30BaTh
MOHATUIHBIN anmnapat OUOJIOTHH.

13) YMeHUe YYACme08amsb 8 Y4eOHO-UCCIe008amenbCKoll pabome no_buonocuu, 3K0a102Uuy
Meduyune, npoBoOUMOL HA 0a3e WKONbHbIX HAYVYHbIX 00uecms, U NnyoiuyHo npeodcmasinmb
NOJIVYEHHbLE PE3VAbMAMbl HA V4EHUYECKUX KOHDepeHyusx;

14) VMEHUe OUCHUBAMb IMUYECKUE ACHEKMbl _COBPEMEHHbIX UCCIe008AHULL 6 _00aacmu
ouonocuu u__Meouyunvl _(KIOHUPOBAHUE, UCKYCCMBEHHOE ONJI000MBOPEHUE, HANDAGICHHOE
UBMEHEHUEe 2eHOMA U CO30AHUE MPAHCSEHHBIX OP2AHUSMOE);

15) VYMeHUe  OCYWeCmesisams  OCO3HAHHbIL _ 8blOOp  Oyoywell  npogeccuonaivhou
oesmenvHocmu._6 _obnacmu_Ouoi02uu, MeOUyUHbl, OUOMEXHON02UU, BeMEPUHAPUL, CENlbCKO20
XO33UCMEA, NUWEBOU NPOMBIUICHHOCIU, V2IYDIamb NO3HASAMENbHbII UHmMepec, HanpaeieHHbL
HA__OCO3HAHHBILL _8blOOp coomeemcmeyoulell.  npogeccur . npoooadceHue OUoI02U4ecKo2o
00pa306aHUA 68 VUPEHCOCHUAX CPEOHEe20 NPOdecCUOHAIbHO20 U 8bICUIC20 0DPA306AHUA.




11 kmacc

[IpeameTHbIC pe3ybTaThl OCBOCHUS Y4EOHOTO npeameTa «bruonorus» 10IKHbI OTPaXaTh:

1) c(OpPMUPOBAHHOCTh 3HAHMA O MECTE WU POJIM OHOJOTHMH B CHUCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HAayK, B ()OpPMHPOBAHUU COBPEMEHHON E€CTECTBEHHO-HAYYHOW KApTUHBI MUpa H
HAayYHOTO MHUPOBO33PEHHUS; O BKIIAJIC POCCUUCKUX U 3aPYOCIKHBIX yUEHBIX-OMOJIOTOB B Pa3BUTHE
Oounosornu; GyHKIIMOHATHHOW IPAMOTHOCTH YeJIOBEKA JIJIsl PEIICHUSI )KU3HEHHBIX 3a/1a4;

2) YMEHHE PACKPBIBAThH COJICPKaHNE OMOJIOTHYECKIX TEPMHUHOB U TIOHSTUN: BUI, TIOMYJISIIUS,
reHo(OH/I, DBOJIONMS, JABWXKYIIME CHIBI ((DaKTOpbI) DBOJIOIUH, MPUCIOCOOJIECHHOCTD
OpPraHW3MOB, BHJI000pa30BaHHE, DJKOJOTUYECKUE (PAKTOPBI, HSKOCUCTEMa, MPOAYICHTHI,
KOHCYMEHTBI, PEyLICHTBL IS MUTAHUS, SKOJIOTUYECKasl MUpaMKia, OMOreoIeHo3, ornocdepa;

3) BJIAJICHMEC CHUCTEMOW OMOJOTMYECKHMX 3HAHUM, KOTOpas BKJIIOYACT: OCHOBOIIOJATrarOIINe
OMOJIOrMYECKNE TEPMHMHLI M IMOHATUS (CKH3HB, KJIETKA, OPraHu3M, METa00JaM3M, IOMEOCTas,
CaMOPET YIS, CAMOBOCIIPOU3BEACHNUE, HACIICACTBCHHOCTh, U3MCHUMBOCTh, POCT U Pa3BUTHUC);
ouogornyeckne Teopuu (knerounas teopus T. IlIsanna, M. Ilnedinena, P. Bupxosa;
XPOMOCOMHAas TeopHs HacaeacTBeHHocTH T. Moprana); yuenus (H. 1. BaBuioBa — o IieHTpax
MHOI000pa3sys U IPOUMCXOKAECHUS KYILTYPHBIX PACTEHMH); 3aKOHBI (€AMHO0Opa3us MOTOMKOB
IIEPBOIr0 OKOJICHUS, PACIICIICHUS, YUCTOThLI TaMET, HE3aBUCUMOTO HacieaoBanus I'. Meniens;
TOMOJIOTHYECKHUX PIA0B B HaciaeacTBeHHoW wu3MeHunBoctd H.M. BaBunosa); OPUHIMIIBI
(KOMILIEMEHTAPHOCTH);

4) YMEHHE WU3Jarath OWOJIOTHYeCKHe Teopun (dBomonmoHHas Teopus Y. JlapBuHa,
CUHTETHYECKAATCOPHS IBOJIIOINH ), 3aKOHBI M 3aKOHOMEPHOCTH (3apoblieBoro cxoactea K. M.
bapa, uepenoBanus riaBHbIX HampaBiaeHuil u myred sBomonuu A. H. Ceeprosa, ydeHus o
ouocdepe B. U. Bepranickoro), onpeaensaTs rpaHUIbI UX TPUMEHUMOCTH K )KHBBIM CHCTEMAaM;

5) YMEHHE BIQJICTh METOJAMU HAYYHOTO TIO3HAHWS B OMOJIOTHU: HAOJIOJICHHE W OIHMCAHUC
JKUBBIX CHCTEM, IIPOIIECCOB W SBJICHUW; OpraHu3aius W MpPOBEJIECHHE OHOJOTHUYECKOTO
SKCIIEPUMEHTA, BBIIBUKEHUE THUIIOTE3bl; BBISIBJICHUE 3aBUCUMOCTH MEXIY HCCIETyEMbIMU
BEJIMYMHAMHU, OOBSICHEHHE IOJYYeHHBIX PE3yJIbTAaTOB, MCIIOJIB30BAHHBIX HAYUHBIX MOHSITHIA,
TEOPHil ¥ 3aKOHOB; YMEHUE JIEaThBBIBOIBI HA OCHOBAHHH MOJYYE€HHBIX PE3Y/IbTaTOB;

6) YMEHHUE BBIJICTSATh CYIIECTBEHHBIC MPU3HAKU CTPOCHUS OMOJIOTUYECKUX OOBEKTOB: BUJIOB,
MOMYJISAMKA, TPOAYIIEHTOB, KOHCYMEHTOB, PEIYIIEHTOB, OHMOTEOIIEHO30B U JKOCHUCTEM;
OCOOCHHOCTH  TPOIIECCOB:  HACIIEJCTBEHHOW  HM3MEHYMBOCTH, €CTECTBEHHOTO  OTOOpa,
BH1000pa30BaHMs, MPUCITOCOOTICHHOCTH OPTaHU3MOB, JEUCTBHUSI DKOJIOTHUECKUX (DAKTOPOB Ha
OpraHu3Mbl, IEPEHOCA BEUIECTB U MOTOKA SHEPTUH B SKOCHCTEMAX, AHTPONOT€HHBIX U3MEHEHUN
B YKOCHCTEMaX CBOEH MECTHOCTH, KPYroBOpPOTa BEIIECTB M OMOr€OXMMHYECKHX IMKJIOB B
ouocdepe; yMeHHE BBUICNATh CYIICCTBEHHBIE TMPU3HAKH:  BUPYCOB,  KJIETOK  MPOKApUOT
M DYKApUOT; OJAHOKJICTOYHEIXYM MHOTOKJIECTOYHBIX OPTaHU3MOB, B TOM YHCJIe OaKTepHii, rpudoB,
pACTEHHMH, )KUBOTHBIX M YEIOBEKA; CTPOSHHS OPraHOB M CHCTEM OPraHOB PAaCTCHUM, )KUBOTHBIX,
YeJIOBEKA; IIPOLIECCOB JKU3HEACITSILHOCTH, MPOTEKAOIINX B OpraHU3MaX PAacTCHMM, JKHBOTHBIX
M_YeJOoBeKa; OMOJIOTMYSCKHUX IIPOLIECCOB: OOMEHA BeEIIeCTB (METa0OJIM3M), MPEBpPAICHUS
DHEPIruu, OpOoKEHUs, aBTOTPO(DHOIO0 M TeTepoTpO(HOIr0 THIIOB NUTAHUA, (DOTOCHHTE3a U
XEMOCHHTE3a, MUTO3a, MEi03a, raMeToreHe3a, SMOpHOreHes3a, moCTIMOPHOHAIBHOTO Pa3BUTHS,
Pa3sMHOXKEHMS, HHANBUAYAILHOIO Pa3BHTUS OpraHu3Ma (OHTOrE€He3a), B3aMMOACHCTBUS T'€HOB,
reTepo3nca; ICKYCCTBEHHOr0 0TOOpa;

7) yYMEHHE MPUMEHATh NOMyYEHHBIC 3HAHUS 71 OOBSCHEHHUS OMOJOTHYECKHX IMPOIIECCOB U
SIBIIGHUH, JJIs1 IPUHSITHSI MPAKTUYECKUX PEIICHHU B MIOBCEHEBHOW KU3HHU C 1EIbI0 00ecreueHus
0€30MacCHOCTH CBOETO 3J0POBbS M 370POBbSI OKPYXAIOIIUX JIFOJIEH, COOIONCHHUS HOPM
TPaMOTHOTO TIOBEJCHHS B OKPYXaloel NpUpPOTHON cpeje; MOHMMaHWe HeOoOXOIUMOCTH

HUCITIOJIB30BaHUA JIOCTI/I)KGHI/Iﬁ COBpeMeHHOﬁ ouooruu JJIA panroHaJIBHOI'O
MPpUPOAOIIOJIb30BAHUS;
8) YMCHHEC YCTAHABJIIMBATh B3aMMOCBA3HM MCXKAY OpraHOMAAMH KICTKH KW HUX CbVHKIII/I?IMI/I,

CTPOCHHMEM KJIETOK pa3HBIX TKAaHEH W HX d)VHKI_II/IHMI/I; MEXKAY OpradHaMuM HM CUCTEMaMH
OPraHOB Y PACTCHMM, JKMBOTHBIX M YCJIOBEKA M MIX d)VHKHI/ISIMI/I; MEXKAY CUCTEMAMHU OPTaHOB U UX




QVHKIMAMU, MEXAY dramaMi oOMeHa BEIIECTB, JTalaMU KJIETOYHOTO IHKJIA U KU3HEHHBIX
LIMKJIOB OpraHW3MOB, »JTaldaMW SMOPHOHAIBLHOTO Da3BUTHA, TE€HOTHIIOM MW (HDEHOTHIIOM,
(eHoTHIIOM 1 (haKTOpaMU Cpeabl OOUTAHU;

9) YMCHHUC BBIABJIATH OTIIMYUTCIBHBIC MPU3HAKH KHMBbBIX CUCTCM, B TOM YHCJIC DaCTeHHﬁ,
KHUBOTHBIX 1 YCJIOBCKA,
10) YMCHHC UCIIOJB30BaATh COOTBCTCTBYIOIMEC APryMCHTHI, 6I/IOJIOI‘I/I‘-IGCKVIO

TEPMHUHOJIOTUION CUMBOJIUKY JUISI JIOKA3aTeIbCTBA POJICTBA OPraHU3MOB PA3HbIX

CUCTEeMAaTUYCCKUX TPYI;

11) YMEHHE peliaTb OWOJIOTUYECKUE 3aJaud; BbIABIATH MNPUYUHHO-CIICJICTBEHHbBIC CBS3H

MEXJIY HCCIEyeMbIMU OUOJOTHUYECKUMHU MPOLEccCaMH M SBICHUSMU; JeJIaTh BBIBOABL U

IIPOTHO3BI HA OCHOBAHWH IOJIYYCHHBIX PE3yJIbTaTOB;

12) YMEHHE pellaTh AJIeMEHTapHbIe OMOJIOTMYECKUE 3aJjaud, COCTaBJISATh CXEMBI MEpeHoca

BEILIECTB U SHEPTHH B SKOCUCTeMax (LIEeMU MUTAHUS);

13)  yMcHHE BBIOJIHATH JaOOpPaTOPHBIE W MPAKTHUYCCKHE PabOThI, COOMIOIATh MpaBUiIa TIPU

pabotec y4eOHBIM 1 T1a00PaTOPHBIM 000PYIOBAHHEM;

14) YMEHHE KPUTUYECKU OLICHWBATh U WHTEPIPETHUPOBATH MHPOPMALKIO OMOIOTHYECKOTO

COJIEpKaHUsl, BKIIIOYAIONIYIO TICEBJOHAYYHBIC 3HAHHWS W3 pa3MYHbIX HCTOYHUKOB (CMU,

HAy4YHO- TOMYJISIpHbIE MaTepHallbl); paccMaTpUBaTh TJI00ATbHBIE SKOJOTUYECKUE MPOOIEMBI

COBPEMEHHOCTH,(DOPMHUPOBATH 10 OTHOIICHUIO K HUM COOCTBEHHYIO MO3UIIUIO;

15) YMEHHE CO3/1aBaThb COOCTBEHHBIE NHCHbMEHHBIE U YCTHBIE COOOILIEHUs, 00001mas

OMOJIOTMYECKYI0 HMH(POPMAIUI0 W3 HECKOJIbKUX HCTOYHUKOB, T'PAMOTHO HCIOJIb30BaTh

MOHSITUHHBIN anmapat OHOJIOTHHY;

16) YMEHHE BBIIBUIATh TUIOTE3bl, MPOBEPATh HX SKCIEPUMEHTATbHBIMU
cpencTBamMu,hopMyIUPYS 1eJTb HCCIS0BAHNS, aHATH3UPOBATH ITOTYICHHBIS

PE3YNIbTAThI U AENaTh BBIBOIBL;

17) YMCHHME YyYacTBOBaTh B Y4eOHO-HCCICOBATENbCKOW  paboTe 1o  OWoJIorHH,

DKOJIOTMM M MEAMIIMHE, MPOBOAMMOW Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, W MYOJIUYHO

[PEJICTABIATh MOTYICHHBIE PE3YIbTAThI HA YICHUYSCKUX KOH(EepeHHIX;

18) YMEHHE OIIEHMBATh JITHUYECKHE AaCIEeKThl COBPEMEHHBIX KCCIEJOBaHUNW B 00JIACTH

OMOJIOTUM W _MEIUIMHBI (KJIOHMPOBAHME, HCKYCCTBEHHOE OIUIOJOTBOPEHUE, HAMPABICHHOE

M3MEHEHHEe TeHOMau CO3/IaHUE TPAHCTEHHBIX OPTaHU3MOB);

19) YMEHHE  OCYIIECTBISATh  OCO3HAHHBIM  BBIOOp  Oyaymiedl  npodeccuoHaabHOU

JIeSATeNbHOCTH B 00JacTh OWOJOTHH, MEAMIIMHBI, OMOTEXHOJOTHH, BETEPUHAPUU, CEIHCKOTO

X035MCTBA, MUIIEBOW MPOMBINIICHHOCTH; YIIYOIsITh MO3HABATEIbHBIA MHTEPEC, HATPABICHHBIN

Ha OCO3HAHHBIA BBIOOP COOTBETCTBYIOIIEH mpodeccuu ¥ TPOAOIHKEHHE OHOIOTHYECKOro

00pa3oBaHMs B YIPEHKJICHHUIX CPETHETO MPODECCHOHATHHOTO U BBICIIIETO 00PAa30BAHMSL.




COJAEP)KAHUE YYEBHOI'O IIPEJIMETA «bHOJIOT' US1»

10 10 KJIACC
ba3oBblii ypoBeHb Yriay0JeHHblii ypoBeHb
10 kaacc. 1 4 B Heneui0, Bcero 34 4, u3 Hux 1 4 — pezepBHoe 10 knace. 102 4, u3 Hux 1 4 — pe3epBHOe Bpemsi
Bpemsi
Tema 1. bnoJiorus Kak Hayka Tema 1. buosiorns kak nayka
BHOIOTHA Kak Hayka. CBAh GHOTOTHH ¢ OGHICCTBOHHEIMH CoBpemeHHass Ouonorus — KOMIUIEKCHAss Hayka. Kpamkas ucmopus
TeXHIYCCKUMH W [[.pyTI/IMI/I CCTCCTBCHHEIMI HaYKaMI/I’ pazeumus_6uonoeuu. buonormyeckne HaykKd M HM3ydaeMble UMH TPOOJIEMBI.
. . . | Dynoamenmanvivle, npuxkiadwble U NOUCKOGblE HAVYHBIE UCCAEO0BAHUAS
dunocodueit, s3TUKOI, 3cTeTUKON M mpaBoMm. Ponbs Ouonoruu B
(opMUPOBaHUK COBPEMEHHON Hay4YHOH KapTUHBI Mupa. Cucrema buonozuu.
GHONOTHUECKIX HAYK ' 3nauenue Ouosornu B (POPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOM
MeTo/b! H03Haﬁnﬂ KHBOM  TpHpOTE  (HaGmiomeHue KapTuHbl MHpa. [Ipogeccuu, ceazamnvie ¢ Ouonocueli. 3Hauenue OU0I02UUB
" | npakmuueckotl _OesimenpbHoCMU _ueno6eKa: MeOuuune, CelbCKOM _XO3AUCmee,
SKCHEpUMEHT,  ONHWCaHHWe,  HM3MepeHHue,  Kiaccuukaius, p
NPOMbBIULIEHHOCIU, OXPAHe NPUPOObL.
MOJIEJIMPOBaHUE, CTaTUCTHUECKass 00pabOoTKa JaHHBIX). r i r Py
eMOHCTPALHH
€MOHCTPALHH: .
A P , Ioprpetsl: Apucrorens, Teodpacrt, K. JIunneit, XK. b. Jlamapk, Y. lapBun, V.
Ilopmpemwi: Y. [apsun, 1. Mennens, H.K. Konbuos,

Jlx. Yorcon u @. Kpuk.
Tabauysl u cxemol. «MeTOIbI TO3HAHUS KUBOM TPUPOIBI».
JlabopaTopHbIe M IpaKkTHYecKue padoThI:
Ilpakmuuecxas paboma Ne 1. «/crionb30BaHNUE PA3TUIHBIX
METOJIOB MPU U3YUYEHUU OUOIOTHUYECKUX 0OBEKTOBY.

I'apsei, I'. Mennens, B. 1. Bepnanckuii, U. I1. [1aBnos, 1. . Meunuxkos, H. U.
Basunos, H. B. Tumodees-Pecorckuii, [Ix. Yorcon, ®. Kpuk, /I. K. benses.

Tabouiel 1 cxembl: «CBsi3b OMONOTUM € JAPYTUMH HaykaMuy, «Cucrema
OMOJIOTUYECKUX HAYKY.

Tema 2. ’KuBble cHCTEeMBI U X OPraHU3aANUA

KuBple cuCTEMBbI (61/IOCI/ICTCMLI) Kak M[OpeaIMCT HU3YUYCHUA
ouonorny. OTIHYHE JKUBBIX CHCTEM OT HeOpFaHH‘IeCKOﬁ

Tema 2. )KuBble cucTeMbl M MX H3y4YeHHe

JKuiBble cucTembl Kak npeaMeT u3ydeHust 6nosaoruu. CBONCTBA JKUBBIX CUCTEM:
€AMHCTBO XMMHMYECKOI0 COCTaBa, JMUCKPETHOCTH M LIEIOCTHOCTh, CIIOXKHOCTh
Y yIOPSIOYEHHOCTh CTPYKTYpBHI, OTKPBITOCTb, camMOOpraHu3anus,




IIPUPOJIBIL.
CgoiicTBa OmocucTeM H© UX pasHooOpasue. YPOBHHU
OpraHu3aiii  OMOCHCTEM: MOJIEKYJIApHBIM,  KJIETOYHBIN,
TKaHEBBIH, OpraHU3MEHHBIH, MOMYJISILIUOHHO-BUOBOM,
HKOCHUCTEMHBIH (OMOTeo1eHOTHYECKH), OMOC(hEPHBIA.
JlemoHcTpanum:

Tabauyst u cxemwvl: «OCHOBHBIE PU3HAKY KU3HI», «YPOBHU
OpraHu3aIuK XUBOU TIPUPOJIBI.
Obopyoosarnue: moaenb moiekybl JJHK.

CaMOBOCIIPOU3BEICHUE, PA3PAKUMOCTh, K3MEHUYHUBOCTh, POCT U Pa3BHUTHE.

YpoBHM OpraHuM3aluu JKHMBBIX CHCTEM: MOJICKYJSIPHBIA, KJICTOYHBIH,
TKAHEBBIH, OpraHu3MEHHBIH, MOMYJISIUUOHHO-BUA0BO, 3KOCHCTEMHbIHI
(buoreonenoruueckuii), Omochepusiid. I[lpomeccrl, MPOUCXOASIINE B >KHBBIX
cuctemax. OCHOBHBIC MPU3HAKH KUBOTO. JKW3HBb Kak (opMma CyIEeCTBOBAHUS
MaTepud. Hayku, wu3yuaromme >KMBBIE CHUCTEMbl Ha pPa3HBIX YpPOBHSX
OpraHu3aIiy.

HWsyuenue orcusvix cucmem. Memoowt duonocuueckou nayku. Habrwoodenue,
uzmepeHue, dKCnepumenm, cucmemamuzayus, memaanaius. llowamue o
3A6UCUMOU U He3a8UCUMOll__nepemennol. Ilianuposanue s3Kcnepumenma.
Ilocmanosxa u nposepxa eunomes. Hynesas eunomesa. [lonsamue 6b100pKu u eé
docmoeseprocmb. Pazopoc 6 buonocuyeckux oannvix. Quenka 0ocmosepHocmu
NOJIYYeHHbIX pe3yibmamos. IIputunvl UCKadjiceHus pe3yibmamos dKCnepumMermd.
Honsamue cmamucmuyecko2o mecma.

Taboumer u cxembl: «OCHOBHBIE TPHU3HAKH JKH3HWY, «buolornueckue
cuctembl», «CBOHCTBa J>XMBOW MaTepum», «YPOBHU OPraHU3AIMHU KUBOU
npupoab», «CTpOCHHE XKMUBOTHOM KIIeTKH», «TKaHU >KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEYECKOTO Oopranu3May, «buoreornenos», «buocdepar, «MeTo bl
W3Y4YEHUS KUBOU IIPUPOIBD.

OO0opyioBanue: 1abopaTopHOE 00OPYIOBAHKE JIJIsl IPOBEACHUS HAOIIOACHUH,
M3MEpEHUil, SKCTIEPUMEHTOB.

JlaGopaTopHble H IPAKTHYECKUE PA0OTHI

[IpakTuyeckaspaborTa «cnomp30BaHne pa3TMUHBIX METOJIOB ITPH
W3YYCHUU KUBBIX CHCTEM).

Tema 3. XuMu4ecKkuii cocTaB M CTPOeHUE KIETKH

XVMMUYECKUI COCTaB KIETKA. XUMUYECKHE JIEMEHTBI: MaKpo-
OJIEMCHTEI, MUKPOJJICMCHTHI. BO,ZIa 1 MUHCpAJIbHBIC BCIICCTBA.

@YHKIIMA BOJbl U MHUHEPAIbHBIX BEIIECTB B KIIETKE.
[Tonneprxanue ocMOTHYECKOTO OaaHca.

benku. CoctaB u cTpoeHHE O€IKOB. AMHWHOKHUCIOTBI —
MOHOMCPBI 6€JIKOB. He3amennmebie 1 3aMEHHUMBIC aMUHOKHCIIOTEI.
AMHWHOKHUCIIOTHBIN COCTaB. Y POBHHU CTPYKTYPhI OCITKOBOU

buoJjiorus Kinerku
KneTtka — cTpykTypHO-(DyHKIIMOHANIbHAS €AMHULIA KUBOTO. Mcmopus
omkpwimus kiemxu. Pabomut P. I'vka, A. Jleseneyka. Knemounas meopus (T.
Hlsann, M. llIneuiden, P. Bupxog). OCHOBHbBIE TIOJIOKEHUSI COBPEMEHHON
KJIETOYHOW TEOPHH.

Memoovl  MONeKYIAPHOU U KIemoyHOU  Ouono2uu:  MUKPOCKONU,
Xpomamozepadghus, anekmpogopes, Memoo MeYeHbLX amomos,
oudpepenyuanvrhoe yenmpugyeuposanue, Kyibmusuposanue Kiemox. Mzyuenue
Qukcuposannvix kiemox. Inekmponnas_muxkpockonus. Kongoxanronas




MOJIEKYJIbl (II€pBUYHAs, BTOPUYHAsS, TPETUYHAS U YETBEPTUUHAS
CTpYKTypa). XHUMHUYECKHE CBoiicTBa OenkoB. buonornueckue
GyHKIIUH OEIKOB.

®depMeHTI — OuWOJOrHYeckne Katanm3aropel. CTpoeHue
(depMeHTa: aKTUBHBIA LEHTP, CyOCTpaTHas CHEHU(PUIHOCTS.
Kodepmentsl.  Burtamunbsl.  Otiamuuss  QepMEHTOB  OT

HEOPraHUYECKUX KaTaJIn3aTOPOB.

VYrieBoasl: MOHOCaxapu bl (TII0K03a, pru003a U 1€30KCHpr003a),
nucaxapubl (caxaposa, JIakTo3a) M IoJHcaxapuabl (Kpaxmad,
TJIMKOTEH, 11eJUTI0N03a). bronornyeckne pyHKINH yrIeBOIOB.

Jlunuasl:  TpUraMuepuisl,  GochoNUMnUabl,  CTEPOUIbI.
I'unpodunsno-rHIpOdOOHBIE cCBOMcTBA. BbronorniyeckuedyHKum
aunuaoB. CpaBHEHHME YIJIEBOJOB, OCJIKOB W JIMIMIOB Kak
MCTOYHUKOB YHEPIHH.

Hyxneunoseie kucnorsl: JIHK u PHK. Hyxneormagsr —
MOHOMEpPBI HYKJIEMHOBBIX KucioT. Ctpoenue u ¢pynknuu JHK.
Crpoenne u ¢ynkuuu PHK. Buner PHK. AT®: crpoenue u

GyHKINN.

Huronorus — Hayka o kierke. Knerounas teopusi — npumep
B3auMoJIeiicTBUA uael U (AaKTOB B HAYYHOM MMO3HAHUH. MeTo bl
U3YYEHUS KIIETKU.

Knerka kak nenoctHas sxuBas cucrema. OOuue NpU3HAKH
KJIETOK: 3aMKHYyTasi HapykHas memOpana, monekynbl JIHK kak
TeHEeTUYECKUH anmapar, CuCTeMa CHHTe3a OeJka.

Tumpl KJIETOK: JSyKapuOTHYeCKas M MPOKapUOTHYECKas.

OcCoOeHHOCTH CTPOEHUS MPOKAPUOTHIECKOH KieTku. Kietounas
creHka Oakrepuil. CTpoeHHE  HDYKAPHOTHUECKOM  KIIETKH.
OCHOBHBIE OTIMYUS PACTUTEIBHOM, 5)KUBOTHOM M TPUOHOM KIIETKH.

IToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs CTCHKA,
IIIMKOKaNUKe, uxX QyHkiuu. [Tnasmaruueckas memOpaHna, eé
coiictBa W ¢yHkiuu. lluTrommasmMa wW €€  OpraHOWIBI.

OnnomemOpanubie opranouasl kinetku: I1IC, anmapar ['onbmxy,

Mukpockonusi. Bumanvroe (npusicusnennoe) uzyuenue Kiemox.

JdeMoHCcTpauuu

Hoptpere: P. Tyk, A. Jleenryk, T. IlIBann, M. Illneligen,
P. Bupxos, K. M. bap.

Tabauie! v cxembl: «CBETOBOM MHMKPOCKOI», «IJIEKTPOHHBIH MHUKPOCKOID,
«VcTopus pa3BUTHSI METOJIOB MUKPOCKOITI.

O0opyIoBaHKE: CBETOBOM MHUKPOCKOIL, MUKpOIMpEnapaThl pacTUTEIbHBIX,
KUBOTHBIX U OAKTEPHAIBHBIX KIIETOK.

JlaGopaTopHble H IPAKTHYECKUE PA0OTHI

[IpakTtuueckaspaborTa «3ydeHne MEeTOA0B KIETOYHON OHMOJIOTUN
(xpomatorpadus, 3aekTpodopes, audpdepeHnnaIbHoe UEeHTPpUYTUpoBaHUe,
[TLIP)».

XHMHYeCKasi OPraHU3aAnNS KIEeTKH
XUMHUUECKUH cOCTaB KIETKH. Makpo-, MUKPO- U yIbTpaMHKpPO3JIeMeHThI. Boaa
1 €€ poJIb KaK paCTBOPHTEIIS, peareHTa, y4acTue B CTPYKTYPUPOBAaHUH KIICTKH,
TeruIoperynsauui. MuHepalibHble BEIECTBa KIETKHU, UX OMOJIOrnyeckas posib.
Ponb kamuonoe u anuonos 6 knemxe.
Opranuueckue BellecTBa KIeTKU. buonornueckue nonumepsl. benku.
AMHHOKHUCIIOTHBIN cocTaB 0emkoB. CTPYKTYphI OEITKOBOI MOJIEKYJIBI.
[TepBuuHas cTpykTypa 6enka, menTuaHas cBsi3b. BropuuHas, TpeTuyHas,
yeTBepTUYHasl CTPYKTYphl. Jlenarypanus. CBoiicTBa 6enkoB. Knaccuguxayus
benxos. buonorndeckue QyHkuuu 6enkoB. [IpuoHul.
VYrneBoasl. MoHOCaxapuabl, IMcaxapu/ibl, OJIMTOCaXapu/Ibl U MOJUCaXapUIbl.
OO0uwmii maan cTpoeHus U (PU3NKO-XUMHUYECKHE CBOMCTBA YIIIEBOIOB.
bronorndeckne (yHKIIMA YTIIEBOJIOB.
Jlunuast. ['uapodunsHO-THAPOPOOHBIE cBOMcTBA. Kitaccubukarus Tunuaos.
Tpurnuuepuasl, GocPoaunuabl, BOCKH, cTepou ibl. buonornyeckue GyHKImu
munuaoB. Odwue ceoticmea 6UoI02UYeCKUX MeMOPaH — meKy4ecmb,
CHOCOOHOCMb K CAMO3AMBIKAHUIO, HOIYHPOHUYAEMOCHTb.
Hyxnennossie kucnotsl. JJHK n PHK. Ctpoenne HykI€eMHOBBIX KUCIIOT.
Hyxneoruapl. [Tpunnun kommiemenTapaocty. [Ipasuno Yapradda. Ctpykrypa
JIHK — nBoiinas crimpaib. MecToHax 0k IeHUuE ¥ OMOIOTUYeCKUE (PYHKITHH
JHK. Buasl PHK. ®yukuun PHK B knetke.




nr30coMbl. [TomyaBTOHOMHBIE OPraHOU bl KJIIETKW: MUTOXOHIPUH,
mnactuabl. [IpoucxoxaeHne MHUTOXOHAPUM W IiacTuia. Buasl
miactua. HemeMOpaHHbIE OpraHOWABI KJICTKH: PHOOCOMBI,
KJIIETOYHBIA UEHTP, LUEHTPUOIHU, PECHUYKHU, KIYTUKUA. DYyHKIUHU
OPraHOMJIOB KJIETKHU. BKiroueHus.

Anpo — perynsatopHblid 1HeHTp kieTku. CTpoeHue sapa:
anepHas  o0OJOYKa, KapuoIUla3Ma, XPOMATHH,  SJPBIIIKO.
XPpOMOCOMBI.

TpaHcnopT BEIECTB B KJIETKE.

JlemoHcTpanum:

Ilopmpemur: A. JleBenryk, P. I'yk, T. llIann, M. Ulneiiaen, P.
Bupxos, Ix. Yorcon, ®. Kpuk, M. Yunkunc, P. ®panxnun, K.
M. bap.

Juaepammur:  «PacnpeneieHue XUMHUYECKHUX HJIEMEHTOB B
HEXUBOU mpupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B
JKUBOU MTPUPOIEN.

Tabauyvr u cxemwr. «llepuoamueckas TabIUIAa XUMHYECKHX
AIeMEHTOBY, «CTpOoeHHe MOJEKYIbI BOAB», «bnocuHTe3 OenKay,
«Ctpoenne Moyekynbl  Oenka», «CTpoeHue (depmeHTay,
«Hyxneunossie kucnotsl. IHK», «Ctpoenue monexkynsl ATO»,
«CTpoeHHe >yKapHOTHUUECKOW KIeTKH», «CTpoeHue >KUBOTHOMN
KIeTKN», «CTpoeHue pacTUTENbHOM KIeTkn», «CTpoeHue
MPOKAPUOTUYECKONW  KIETKW», «CTpoeHHe sApa  KIETKU»,
«YrneBoash», «JIunuasn».

ObopyoosaHue: CBETOBOW MHKPOCKOI, OOOpYIOBaHHE IS
npoBeleHUsT  HAOMIOJeHWH,  W3MEepeHUld, OIKCIEPUMEHTOB;
MHUKpOIIpEnapaTsl pacTUTEIHHBIX, KUBOTHBIX M OaKTEpUATHHBIX
KJIETOK.

JlabopaTropHble U IpakTHYeCKUEe padoThI:

Jlabopamopnas padboma Ne [. «3ydeHue KaTalIUTUYECKOU
aKTUBHOCTH (PEPMEHTOB (Ha MPUMEPE aMIIIa3bl MM KaTalla3bl)y.

Jlabopamopnas paboma Ne 2. «3yueHue CTpOEHUS KIIETOK
pacTeHHi, )KUBOTHBIX U OAKTEpHil O MUKPOCKOIIOM Ha FOTOBBIX

Ctpoenue moiiekyibl ATD. Maxkpospeuueckue cessu 6 monexyie ATD.
Buonocuueckue pyuxuuu ATD. Boccmanosnennvle nepenocyuxu, ux QoyHKyuu
6 knemke. [pyeue nyxkneosuompugocgamol (HTD). Cexeenuposanue JTHK.
Memooul cenomuku, mpancCKPURMOMUKY, NPOMEOMUKI.

Cmpykmyprnas dbuono2us. buoxumuyeckue u buopusuueckue uccieoo8anus
CcoCmasa U nPOCMpPanCmeennol cmpykmypsl ouomonexyn. Mooenupoesanue
CMPYKmMypbl U QYHKYUL OUOMONEKV U ux Komniekcos. Komnvromepuwiii ousaiin
U OP2AHUYECKUU CUHME3 OUOMONIEKVIL U UX HENPUPOOHBIX AHANIO208.
JdemoHcTpanmu

IHoptpetst: JI. [lonunr, Ix. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pauknun, O.
Courep, C. Ilpy3unep.

[luarpammbl: «PacrpeiesieHne XUMHIEeCKUX AJIEMEHTOB B HEXKMBOM TIPUPOJIEN,
«Pacnpenenenrne XUMHYECKUX JIEMEHTOB B )KMBOM MPUPOICH.

Tabaune! u cxemsl: «Ileprogudeckast TabaUIIa XUMUYECKHX 2JIEMEHTOB,
«CTpoeHue MOJIEKYIbI BOJIbI», «BelecTBa B cOCTaBe OPraHu3MOB),
«CtpoeHne MoneKkynsl 0enkay, «CTpyKTypbl OETKOBOI MOJEKYIbD»,
«CTpoeHue MOJIEKYJT yriaeBOA0B», «CTpOeHHE MOJIEKYII TUTTHIOBY,
«HyxnenHobie KUCIOTHD), «CTpoeHne MoneKynbl ATOD.

O0opyaoBaHue: XUMUYECKas Iocy1a U 000pyI0BaHUE.

Jabopamopusle u npakmuyecKue padonivi:

1. Jlabopamopuasapaboma «Obuapyocenue 6eIKos ¢ NOMOUbLIO
KAYeCmeeHHbIX PeaKyuiny.

2. labopamopnasapaboma «Hccredosanue HyKIEUHOBbIX KUCIOM,
BbIOCNICHHbIX U3 KIIEHOK PASIUYHBIX OPSAHUIMOBY.

Crpoenne u GyHKIMHU KICTKH
Tunsl KJIETOK: JyKapuOTHUYECKas M TPOKAPUOTHYECKAs.
(byHKIMOHATIbHBIE 00pa30BaHUs KIETKU.
CtpoeHue NpoKapuoTHUECKOH KIIeTKU. Knemounas cmenka bakmepuii u apxeu.

CrpykTypHO-

Ocobennocmu_cmpoenus 2emepompodmoﬁ u aemompod)HoﬁnDOKapuomulteCKux

Kkaemok. Mecmo u ponv npokapuom 8 6UOUeHO3ax.
Crtpoenure u QyHKIMOHHPOBAHKE IYKAPHUOTHIECKOM KiIeTkH. [Ima3zmMarndeckas
MeMOpaHna (rasmanemMma). CTpyKTypa Iia3MaTudeckoi MemOpansl. TpaHcropT




MUKpPOIIpEIapaTax u X OIMKMCaHuE).

BEIIIECTB Yepe3 MIa3MaTHIECKYI0 MeMOpaHy: naccuBHbIN (I dy3us, obneraéHHas
muddy3us), aKTUBHBIA (TEPBUYHBIA W BTOPUYHBIA AKTUBHBIA TpPAaHCIOPT).
Honynponuyaemocmos __membdbpanwvi. _Paboma  mamputixanueso2o  Hacoca.
Ouooyumos: nunoyumos, gazoyumos. Ixzoyumos. Knemounas cmenka.
Cmpyxkmypa u pyuxyuu K1emoyHou CmenKu pacmenui, 2pubos.

Huromnnasma. L{umoszons. Llumockenem. /lsudxcenue yumonaasmovl. OpraHouabl
kieTkd. OpHOMeMOpaHHBIC OPTraHOW[bI KJICTKU: SHJIOIUIa3MaTH4YeCKas CETh
(OIIC), annapat ['onbaxu, TU30COMBI, UX CTPOEHHE U (PYHKUMH. B3aumocesswb
00HOMeMOpannbix op2anoudos kiemku. Cmpoenue cpauyisapHo20 pemuKyiymd.
Mexann3M HanpabieHus 0e1akoB B DIIC. Cuumes pacmeopumvix beaxos. Cunmes
KIemoynblx _ memopan.  Inaokuti  (acpanyisaphviil)  dHOONAAZMAMUYECKUL
pemuxyaym. Cexpemopuas ¢yuxkyus _annapama 1 onvooxcu. Moaudukarus
O0eaxkoB B ammapare [oapmku. CopTupoBKa 0OeakoB B ammapare [ odbuKw.
TpaHCIIOPT BEIIECTB B KJIETKE. Bakyoiu pacTUTENbHBIX KICTOK. Kiemounwlii cox.
Typeop.

[TosryaBTOHOMHBIEC OPTaHOMIBI KJICTKU: MUTOXOHJIPUH, TUTACTHIBI.
Ipoucxoocoenue mumoxouopuii u naiacmud. Cumobuocenes
(K. C. Mepesckosckuil, JI. Mapeynuc). Ctpoenne u QyHKIUN MUTOXOHIPUNA U
mwiacTul. [lepsuunvle, 6MOPUYHBLE U CLONCHBLE NIACHUObL
domocunmeszupyrowux sykapuom. XJI0pOIIaCThl, XPOMOILUIACTHI, JISUKOTIACThI
BBICIIIUX PACTCHHIH.

Hemem6panHnbie opranounas! kjaeTku CTpoeHne U yHKIIMA HeMeMOpaHHBIX
OpraHouoB KieTku. Pubocomsl. [IlpomexxyTouHble QrIaMeHTHI.
Muxpogunamenmol. AKTHHOBBIC MUKPOGDMIIAMEHTEL. Mbluieunble KiemKu.
AKTHHOBBIC KOMIIOHEHTBI HEMBIIIICYHBIX KIETOK. Mukpompybouku. Knemoumbiii
yeump. Cmpoenue u 08udNcenue Hceymuxkoes u pechudex. Muxkpompyoouku
yumonjaazmol. Llenmpuonv. beaku, acCOLMUPOBAHHBIC ¢ MUKPOGhUIAMEHTAMHU
1 MHKPOTPYOOUYKaMK. MOTOpHEIC OCIKH.

Anpo. OGonouka smpa, XpOMaTHH, KapuOIIa3Ma, SJIPBIINIKH, UX CTPOSHUEH
byHkMn. Adepuviii benxoswvili mampuic. I[Ipocmpancmeentoe pacnonoxcenue
Xpomocom 6 unmepgasnom sope. IYXpOMATUH U TETSPOXPOMATHH. benxu
Xpomamuna — 2ucmonsl. JJUHAMUKA SIEpHON 000I0YKM B MHUTO3€. S aepHbIi

ITPaHCIIOPT.




Knerounsie BkitoueHus. CpaBHUTENbHAS XapaKTEPUCTUKA KJIETOK DYKapUOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHOIA).

JdemoncTpanuu

Loptpetsl: K. C. MepexkoBckuid, JI. Maprymnuc.

Tabmunpl u cxempl: «CTpoeHHE JYKApUOTHYECKOW KIETKH», «CTpoeHHE
JKUBOTHOM  KJeTKu», «CTpoeHue pacTUTEeNbHOW KIeTKH», «CTpoeHue
MUTOXOHJIPUIY, «S1po», «CTpoeHrne IPOKAPUOTUIECKON KIICTKI.

OO0opyIOBaHKE: CBETOBOW MHKPOCKOI; MHKPOIpenapaThl pPacTUTENbHBIX,
JKUBOTHBIX KJIETOK; MUKPOIIpENapaThl 0aKTepHaTbHBIX KIETOK.

JlaGopaTopHble H IPAKTHYECKUE PA0OTHI

1. laGopaTtopHas paboTa «3ydeHne cTpoeHUs KIETOK Pa3IUYHbBIX
OpPTaHU3MOBY.

2. [Ipakmuueckasapaboma«l3yuenue ceolicms KiemoyHou
MeMOpaHvlLy.

3. Jlabopamopunasa paboma
U 0ena3smMonu3a 8 pacmumenbHblX K1emKaxy.
4. [Ipaxmuueckaapaboma «H3yuenue dgudiceHUs YUMONIA3MbIE
PACMUMENbHbIX KIeMKAXY.

«Uccnedosanue naasmoausa

Tema 4. )I(Pl?oﬂe}:[eﬂTeHLHOCTb KJIIETKH

OOMeH BelecTB, WM METa00IN3M. ACCUMUIISIIHS
(TmacTuYeckuii 0OMeH) U TUCCUMIIISIIINS (SHEPTeTUYECKHIA
00MeEH) —

JIBE CTOPOHBI €IMHOTO TpoIiecca MeTadoam3Ma. Pois 3aKoHOB
COXPaHCHHUS BENICCTB U YHEPTHH B TOHUMAaHUU METab0JIM3Ma.
Tumnber oOMeHa BemecTB: aBTOTPO(HBIN U reTepoTpodHBIA. Poib
(dbepMEeHTOB B OOMEHE BEIIECTB U MIPEBPAIICHUN YHEPTUHU B
KJIETKE.

®dotocunTe3. CBeTOBas U TeMHOBas (a3bl poTocuHTE3a. Peakimu
dorocunTe3a. hHEeKTUBHOCTH POTOCHHTE3a. 3HAUCHUE
dorocuHTe3a U1 )KU3HU Ha 3emJe. Biausiaue yciaoBuil cpesibl Ha

OO0OMeH BelecTB M MpeBpallleHHe YHEPTUU B KJIETKe

ACCUMWISITIVS ¥ TUCCUMIIISIINST — JIBE CTOPOHBI MeTabomm3Ma. Tumsl oOMeHa
BEIIIECTB: aBTOTPO(HBIN U TeTepoTpodHbIN. YdacTue KHUCIOpoaa B OOMEHHBIX
nporeccax. JHepreTuueckoe obecriedeHre KIeTKu: mnpeBpaiienue ATO
B OOMeHHBIX mporeccax. DepMEHTATUBHBIN XapaKTep peakiHil KIETOYHOTO
Merabonu3ma. DEepMEHTBI, UX CTPOCHHE, CBOWCTBA W MEXaHU3M JEHCTBUA.
Kodepmentsl. Otnuunst hepMEHTOB OT HEOPTAHMUYECKUX KaTanu3aTopoB. bemnku-
AKTUBATOPHI U OCIKH-HHTHOUTOPHI. 3aBUCUMOCTh CKOPOCTH (PEPMEHTATUBHBIX
peaxiuii OT pa3IUYHBIX (PaKTOPOB.

[lepBHuHBIil CHHTE3 OpPraHUYECKHX BEHIECTB B KieTke. DOTOCHHTES.
Anoxcueennviil u_oxcucennvlil_omocunmes y baxkmepuii. Ceemocodbuparowue
nUSMeHmbl U NUSMEHMbl PeaKyuuoHH020 yeumpa. PoJIb XJIOPOILJIACTOB B IIPOLIECCE
dorocunresa. CBeroBass u TteMHOBas ¢aspl. Pomoodwvixanue, Cs., Cs- 1 CAM-
munvl pomocurmesa. IIpogykTUBHOCTH ()OTOCUHTE3a. BinsiHUE pa3imuHbIX




¢doTocuHTE3 U CIIOCOOBI MOBBIIICHHUS €T0 POTYKTHBHOCTH Y
KYJIbTYPHBIX PaCTCHHUN

XeMocuHTe3. XeMOCHHTE3UPYIONUE OaKTeprUn. 3HAUCHUE
XEMOCHHTE3a I AKU3HU Ha 3eMiIe.

DHepreTu4yecKkuii 00OMeH B KJIeTKe. Paciienienue Bemecrs,
BBIJICTICHUC U aKKyMYJIMPOBAHKE SHEPTUU B KIIETKE. DTAaITbI
sHEepreTuIecKkoro oomena. [mmkonu3. bpoxeHue u ero BUIbL.
Kucnopoanoe okuciieHue, WM KJIETOUYHOE AbIXaHUE.
OxucnutensHoe pocopunupoanue. IPPEKTUBHOCTD
9HEPreTUYeCKOro OOMEHa.

Peakuuu matpuuHoro cunresa. ['enernueckas nHpopmanus 1
JHK. Peanu3anus reneTnueckoil ”HPOpPMALIMH B KIIETKE.
I'eneTnuecknii Koa 1 €ro CBOMCTBA. TPaHCKPUILIMA — MaTPUYHBIN
cunte3 PHK. Tpancmsius — 6uocunTe3 O6enka. JTarbl
Tpancisauuu. Konuposanue amuHokucioT. Ponb pubocom B
OuocuHTe3e OenKa.

Hexknerounslie popmMbl KU3HI — BUPYCHL. MIcTOpuUs OTKPBITHS
BupycoB (/[.1. UBanoBckwuit). OCOOEHHOCTH CTPOCHHS U
KU3HEHHBIH MK BUpYycoB. bakrepuodaru. bone3nu pacrenuii,
KUBOTHBIX U YEJIOBEKA, BhI3bIBa€MblE BUpycaMu. Bupyc
uMMyHoO-aeduuTa yenoseka (BUY) — Bo3oyaurens CIIN/a.
OOpatHasi TpaHCKPHUIIIUS, peBepTa3a U MHTErpasa.
[IpodunakTrka pacmpocTpaHSHHUS BUPYCHBIX 3a00JIEBaHUM.

JeMoHcTparuu:

optpets: H. K. Konbros, 1. Y. UBanoBckuii, K. A.
Tumupsizes.

(hakTOpOB Ha CKOPOCTh (poTOCHHTE3a. 3HAUCHHE (DOTOCHHTE3A.

XeMOCHHTE3. Paznoobpaszue OpPraHU3MOB-XEMOCHHTETHUKOB:
HUTPUPHUIHPYIOUTHE OAKTEPHH, KeJIe300aKTepuu, cepoOaKTeprun, BOIOPOIHbIC
OakTepuu. 3HaUYCHHUE XEMOCHHTE3A.

AmnaspoOHble opranu3Mbl. Buasl Opoxenus. [Ipodykmoi Opoocenus u ux
UCNONb306AHUE _4eNl0BeKOM. Anaspobnble  MUKPOODP2AHUSMbL _KAK __0ObEKNIbl
buomexnono2uu u 6030youmen Ooie3Hell.

AspoOHbIE OPTaHU3MBbI. DTarbl JHEPTreTUIECKOro oOMeHa. [loaroroBUTeNbHBIN
sTan. [ TuKonn3 — OECKHUCIOPOIHOE PACHICIICHUE TIFOKO3HI.

buonornueckoe OKuCICHUE, WM KJIETOYHOE JAbIXaHHe. Poiab MUTOXOHIpHUI
B  mporeccax  OHOJIOTMYECKOro  OKUCIeHMs.  [{ukiuueckue  peaxkyuu.
Oxkucnumenvroe _gochopuruposarue. DHeprud MeMOpaHHOIO I'paJUEHTa
npotoHoB. Cunmes AT®: pabora nporonHor AT®D-cunrasel. lpeumyuecmea
aspobHo20 _nymu_oOMeHd _eeuiecme _nepeo _ana’poouvim.  IDpdexmusnocms
IHepeemuyeck020 0oMeHa.

JdeMoHcTpauuu

Hoptpetsl: JIx. [Ipuctiu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Ourensrapar, [1. Murtuenn, I'. A. 3aBap3uH.

Tabauiet u cxembl: «DoTocunTe3», «IHEpreTudeckuit ooMen», «buocunres
oenka», «Ctpoenue dpepmMeHTa», « XeMOCUHTERY.

O0opyIoBaHKE: CBETOBOW MUKPOCKOIT; 000pYyJ0BaHUE AJisl IPUTOTOBJICHHUS
MOCTOSTHHBIX ¥ BPEMEHHBIX MUKPOIIPENapaToB.

Jladopamopusie u npakmuyecKue padonivt

l.Jlabopamopunasa paboma «Hzyuenue Kamaumu4eckou
AKMUBHOCIU (hepMenmos (Ha npumepe amunasbl Uil Kamanasol)y.

2. labopamopnasa paboma _ «Mzyuenue  hepmenmamueHoco
PACULEnNICHUS NePOKCUOA 800000 8 PACHIUMEIbHBIX U HCUSOMHBIX KIEMKAX).

3. labopamoprasapaboma «Cpasnenue npoyeccos homocunmesa
U XeMOCUHMEZAY.

4. Jlabopamopunaspaboma «Cpasuenue npoueccos OpOdCeHUs.
U ObIXAHUAY.

HacnencrsenHass uH(popManus U peajusanus eé B KiIeTke
Peakuuu mMarpuuHoro cuHTe3a. [IpHHIMIT KOMIUIEMEHTAPHOCTH B PEAKIUSIX




Tabmuie! u cxeMbl: «Tunbsl nutanusy, «Metabonuzm»,
«MHUTOXOHAPHUSY, «K IHEPTETUICCKU 0OMEH», «XIJIOPOILIacT»,
«Dorocuntesy, «Ctpoenue [JHK», «Ctpoenue u
dbyHKIIMOHUpOBaHHE TeHa», «CuHTe3 Oenkay, «[ eHeTHuecKuit
Ko/», «Bupyce», «bakrepuodarn», «CTpoeHUE U KU3HCHHBIN
IIUKJI BUpyca

CIINa, 6akTepuodaray, «Permxkarms JJHK.

Obopyoosanue: moaenu-anmiukauu «Y nsoenue JJHK u
TpaHCKpHIIus», «brnocuHTes 6enkay, «CTpoeHue KIETKIY;
Mozeinb crpykrypsl JJHK.

MaTpUYHOTO  CUHTe3a.  Peanmuzanus — HaAcleNCTBEHHOW  uMHGOpMaIuu.
I'eneTnueckuit kox, ero ceorcrea. Tpanckpunuus — marpuusbii cuaTe3 PHK.
[IpyHIMIIBI ~ TPAHCKPUMIMHM:  KOMIUIEMEHTAPHOCTb,  aHTHUIAPAJUIEIbHOCTD,
acummeTpuyHocTh. Co3peBanne MarpuuHbix PHK B 3ykapuoTHyeckoil KIETKe.
Hekonupyromume PHK.

Tpancnsmus u e€ sransl. Yuactue tpancnoptabix PHK B OnocunTese Genka.
Yenosusn ouocunmesa 6benxa. KonwpoBaHue aMHHOKHCIOT. Poib pubocom
B OMocuHTE3€ OenKa.

CoBpeMEHHbIE TPEJCTABICHUS O CTPOSHUHU TeHOB. OpeanHuzayus eenoma
Y _npokapuom u_3ykapuom. Peeyiayus axmusnocmu 2enog y npokapuom.
Tunomesa onepona (®@. JKaxob, K. Mano). MonekynspHble MeXaHU3MBI
DKCHPECCHH TE€HOB Y 3YKapuoT. Poib XpoMaTHHA B PEryJsiiy pabOThl TE€HOB.
Pecynayus obmennvix npoyeccog 8 knemrxe. Knemounwiii 2omeocmas.

Bupycbl — HeksieTouHble (OPMBI )KU3HU U o0NUraTHble napasuTsl. CTpoeHne
MIPOCTBHIX U CTIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTeprnodaros. JKusHenHbIl YUK
HHK-coodeporcawux supycos, PHK-codepocawux supycos, Oakmepuogaos.
Obpamuas mpanckpunyus, pesepmasd, uHmezpasd.

BupycHsie 3a00meBanms yenoBeka, KUBOTHBIX, pacternid. CIT1J], COVID-19,
COLIMANIbHBIE U MEAUIIMHCKHE MTPOOIEMBI.

buoungpopmamuka: unmeepayus u ananuz donvuux maccugos («bigdatar)
CMpPYKmMYpHuIX ~ Ouonoeudeckux  Oauuvix. Hanomexuonoeuu 6 buonoeuu
u meouyune. Ilpoepammupyemvie ¢ynkyuu o6erkos. Cnocobvl O0ocmasku
JeKapcmes.

JdeMoHcTpauuu

IHoptpetst: H. K. Konbuos, JI. N. iBaHOBCKUH.

Tabmuipl u cxeMbl: «buocunTe3 6enkay, «l'eHeTnueckuii Koy, «Bupyce»,
«baxtepuodarm.

JlaGopaTopHble H IPAKTHYECKUE PA0OTHI

[IpakTtuueckas padoTta «Co3nanue MOJIEH BUPYCay.

Tema 5. Pa3MHoKeHre M HHIMBHUAYAJIbHOE PA3BUTHE
OPraHu3MoOB

KiteTounbIi 1TUKII, WU )KU3HEHHBIN UK KieTku. MHTepdasza u

KH3HeHHBIH MUK KJIETKH
Knerounsnii mwmkn, ero mnepuoabl | perymsius. HWuatepdaza u MuTO3.
Oco0eHHOCTH TIPOIECCOB, MPOTEeKatONMX B HHTepdase. [loaroroBka KIeTKu




muto3. Ilponeccsl, mporekaromue B uHTepdase. Pemnmukanus —
peakiusi MarpuyHoro cuHTe3a JHK. Crpoenue xpomocom.
XpOMOCOMHBIN HAOOP — KapuOTHI. [[UTIIIOUTHBIN U TarION THBII
XPOMOCOMHBIE Ha0OpBI. Xpomatuisl. LuTonorunyeckre OCHOBBI
Pa3MHOKEHUS U WHJIMBHUYaJIbHOTO PAa3BUTUS OPTaHU3MOB.

Henenune wierku — wMuto3. Craguum muto3a. Ilporeccsl,
MPOUCXOASIINE Ha pPa3HbIX CTaAusAX MuUTO3a. buosornueckuit
CMBICJI MUTO3A.

[IporpamMmmupyemas rubenb KJIETKA — aronTo3.

@opMbl  Pa3MHOXKEHUS OPraHHU3MOB: OECMOJ0e U TIOJOBOE.
Bunpl Oecriosioro pa3MHOMKEHUS: JI€IE€HUE HAJBOE, IMOYKOBAHHE
OJIHO- M MHOTOKJIETOYHBIX, CIIOpoOoOpa3oBaHUE, BEreTaTUBHOE
pa3MHOXeHHe. VICKycCTBEHHOE KIIOHMPOBAaHUE OPraHU3MOB, €ro
3HAUEHUE NS CEJIEKLINN.

[TonoBoe pa3MHOXKEHHE, €0 OTINYHS OT OECIIOIOro.

Meiio3. Craguu meiio3a. [Iporieccsl, MpoUCXosIIe Ha CTAIHIX
Mmeino3a. IloBemenne xpomocom B MeHo3e. Kpoccunrosep.
buosiornyeckuii CMbICT ¥ 3HAaYEHUE ME03a.

['amerorenes — mpoliecc OOpa30BaHUS TMOJIOBBIX KJIETOK Y
KUBOTHBIX. [lOJIOBBIE JKENE3bl: CEMEHHUKH U  SUYHHKH.
OOpazoBaHne ¥ pa3BUTHE TIOJIOBBIX  KJIETOK rameT
(ciepmato3ouny, SHLEKIETKAa) — CHEPMAaTOT€HE3 U OOTEHE3.
OCOOEHHOCTH ~ CTpOEHHUSl  SIMIEKIETOK U CIIEPMAaTO30UIOB.
OmnonorBopenue. [lapreHorenes.

WnauBuayanbHoe pa3BUTHE (OHTOTrEHE3). OMOpHOHAIBHOE
pazButue (3MOpHOTEHEe3). DTambl YMOPHOHATILHOTO PAa3BUTHSA Y

MO3BOHOYHBIX JKUBOTHBIX: npobiieHue, racTpymsus,
OpraHoreHes. [TocTamOproHanBEHOE pa3BUTHE. Turmsr
MOCTAMOPHUOHAIEHOTO pa3BUTHS: npsiMoe, HEeTpsiMoe

(MmumHOYHOE). BrnmsHuMe cpempl Ha pPa3BUTHE OPTraHU3MOB;
(axTOpHl, CIOCOOHBIE BBI3BIBATH BPOXKJIEHHBIE YPOJICTBA.

Poct u pa3zButue pacteHuii. OHTOreHe3 [IBETKOBOIO PACTEHHUS:
CTPOCHUE CEMEHH, CTaIUHN Pa3BUTHSL.

K neneHuto. I[IpecuHrernyeckuii  (MMOCTMUTOTHYECKHH),  CHUHTETHYCCKHI
Y TIOCTCUHTETHYSCKUN (TIPEMUTOTUYECKUI ) IIEPUOIBI UHTEP(a3bI.

Mampuunovii cunmes JJHK — penauxayus. Ilpunyunvr penauxayuu JTHK:
KOMNAEMEHMAPHOCb, NOJYKOHCEPBAMUBHBI CUHME3, AHMUNAPAICAbHOCb.
Mexanuszm penauxayuu JIHK. Xpomocomwl. Cmpoernue xpomocom. Tenomepol u
menomepaszda. XpomMoCoOMHbIU HAOop  kaemku —  kapuomun. Juniouonvii
U__2anaouonsil _Habopsvl xpomocom. I omonocuunvie xpomocomsl. llonoswie
XPOMOCOMbL.

Jlenenue kieTku — MUTO3. CTauu MUTO3a M TIPOUCXOISAIINE B HUX TIPOIECCHI.
Tunwvt mumosa. Kapuoxunes u yumoxunes. buonornyeckoe 3HaueHUEMUTO3A.

Perynsuus mutoTHuecKkoro mukia KieTku. [Iporpammupyemast KieTouHas
ru0eJib — amnoITo3.

Knemounoe s10po, xpomocomvi, pyHKYUUOHAbHAS ceHOMUKA. MeXaHu3MBI
nponudepanru, IihGEpeHIIUPOBKU, CTapeHMs U ThOenn KiaeTok. «Iludpoas
KJICTKa) — OMOMH(OpMATHIECKHE MOJCIH (D YHKIIMOHUPOBAHUS KICTKH.

JdeMoHcTpanuu

Tabnuiiel u cxembl: «OKU3HEHHBIN LUK KIETKW», «Murtosy», «CtpoeHue
xpomocom», «Permmmkanus JJHK».

O0opyI0oBaHKE: CBETOBOM MUKPOCKOI; MUKpOIIpenapaThl: «MHUTO3 B KJI€TKax
KOpEIIIKa JTyKay.

JlabopaTopHble 1 IpaKTHYecKHe PadoThI

1. TJaGbopaTtopHasipaboTa «/3yuyeHHe XpPOMOCOM Ha TOTOBBIX
MHUKpOTIpernaparax.

2. JlabopatopHaspaboTa «HabmoaeHne MuTo3a B KJIeTKax KOHYMKA
KOpEIKa JTykKa (Ha TOTOBBIX MUKPOIIPEmapaTax).

Cmpoenue u pynKuuy opeanu3mos

Buonocuueckoe paznoobpasue opearnuzmos. OOHOKIEMOYHbIE, KONOHUAIbHBLE,
MHO2OKNIEMOYHbLE OPSAHUIMBL.

Ocobernocmu cmpoeHUs U HCUHEOEIMENbHOCU 0OHOKIEMOYHbIX OP2AHUSMOE.
Baxmepuu, apxeu, oonokiemounvie 2pudbl, 0OHOKIECMOYHbIE 8000POCIU, OPYeUe
npomucmol. Kononuanvnvie opeanusmbi.

B3aumocesse _wacmetl  MHO2OKNIEMOYHO20

opzcarusma. Tkanu, opearbl




JdemoncTpanum:

Tabnuysr u cxemvl: «Popmvl PAZMHONCEHUS OPSAHUSMOBY,
«/[sotinoe  onno0omeopeHue Y  YBEMKOBLIX  PACMEHULLY,
«Becemamuenoe pazmnooicenue pacmenutly, «/lenenue Kiemxu
baxkmeputiy, «Cmpoenue nonosvix kiemoky, «Cmpoenue
xpomocomwry, «Knemounviu yuxny, «Penauxayus J[[HK»,
«Mumosy, «Meiios», «llpamoe u mHenpamoe pazeumuey,
«l amemocenes y maekonumarowux u uenogeka», «OcHognbie
cmaouu OHmMoz2eHe3ay.

Obopyoosanue: MUKDOCKON, MUKpONpenapamol
«Cnepmamo3oudsi MIEKONUMAULe2oy, «liiyexnemrxa
maexonumarouje2o», «Kapuoxunes 6 kiemkax Kopewika JyKay,
MAZHUMHASA MOOeNb-annauxkayus «/lenenue Kiemxu», Mooelb
JIHK, mooenb memagaznoti Xxpomocombi.

JlabopaTopHble U NpakTHYeCKUue padoThl:

Jlabopamopnas paboma Ne 3. «HabnroneHne MUTO3a B KIIETKaX
KOHYMKA KOpEIIKa JIyKa Ha TOTOBBIX MUKpOIIpEnapaTax.

Jlabopamopnas paboma Ne 4. «13y4eHne CTpOEHUS MOJIOBBIX
KJIETOK Ha TOTOBBIX MHKpPOIpernapaTaxy.

u cucmembl opeanos. Opearnusm kak eounoe yenoe. I omeocmas.

Txkanu pacmenuu. Tunvl pacmumenvbHblXx _mKaneu. o0bpaszosamenvhas,
NOKPOBHAsl, NPOBOOUAs, OCHO8HAS, Mexanuyeckas. Qcobennocmu cmpoenus,
dyHKyUlL U pacnonodcenus mKanel 8 OP2anax pacmerul.

Txanu orcusomuvlx U yenosexd. Tunvl JHCUBOMHBLIX MKAHEU. INUMENUATbHA,
coeouHumenvuasn, mviueynasn, nepenad. Qcobennocmu cmpoenus, yukyuiiu
PACNONIONCEHUSL MKAHEU 8 OP2AHAX HCUBOMHBIX U YE/I0BEKA.

Opeanvi. Becemamusnvie u cenepamushbvie _opeanvl _pacmenuti.  Opearvl
U_Ccucmembl_Op2aH08 JHCUBOMHBIX U Yenosekd. DPYHKUUU OpP2aHo8 U _CUCEM
0pP2aH08.

Onopa _mena_opeanuszmos. Kapxac pacmenui. Cxenembl 0OHOKICMOYHBIXU
MHO2OKNIEMOYHbIX dtcusomubix. Hapyowcnuoitl u enympennut cxkenem. Cmpoernueu
MUNbL COCOUHEHUSL KOCINELL.

Jeuorcenue _opz2anuszmos.  Ieuoicenue  0OHOKICMOYHbIX _ OP2AHUBMOS:
amédouodnoe, sceymuKosoe, pechudnoe. Jsusicenue MHO2OKAEmMOYHbIX PACMEHU.
mponusmbvl_u_Hacmuu. Jeudcenue MHO20KIEMOYHbIX HCUBOMHbLIX U_YeN06eKd.
mbtueynasn cucmema. Pednexc. Crenemuvie mbluiybl 1 ux paboma.

Humanue opzanuszmos. Tloznowenue 8600vl, VeneKucio20 2a3a i MUHEPAIbHbIX

seuecme pPacmerusiMU. Tumanue HCUBONHBILX.
Buympunonocmnoe u suympuxiemoynoe nuwesaperue. Ilumanue no360H0O4HbIX
HCUBOMHDBLX. Omoenvl nuuiesapuniesibHo2o — mpaxkmd. Humeeapumeﬂbubze

orcenesvl. IluwesapumenvrHas cucmema ueno-6exa.

Lvixanue opeanuzmos. [lvixanue pacmenuil. Jvixanue HcusomHbix. ﬂUd)d)VS'Z/l}Z
2a3068 __yepe3 nosepxnocms _ knemxu. Koowcnoe OblxaHue. LvlxamenvHas
NnOBEPXHOCNIb. )Ka6epuoe U__J1é204Hoe _OvblxaHue. Jbixanue no360HOYHbLIX
HCUBOMHBIX U UEN08EKA. IBONIOYUOHHOE _VCIONCHEHUE CMPOCHUS JESKUX
NO360HOYHbIX _ JCUBOMHbIX. [vixamenvrnas cucmema _yenosexa. Mexanusm
BECHMUNAYUY _JICCKUX YV _nmuy U __Miexonumarowux. Pezynayus ObIXAHUSL.
Ivixamenvuole 00bEMbL.

Tpaucnopm sewecms y op2anusmos. Tpancnopmuvle cucmemvl pacmeHuu.
Tpancnopm sewecms y scusomuvix. Kposernocuas cucmema u eé opeanul.
Kposenocnas cucmema no360HOYHBIX  HCUBOMHBLIX U 4El08EKA. Cep()ue,
KDOBEHOCHblE COCVabl u kposwv. Kpyeu KDO@OO6DCZW€HM}1. DB0MI0YUOHHBLE




VCIIONCHEHUSL CMPOCHUS_KDOBECHOCHOU CUCHEMbl_NO360HOYHbIX HCUBOTNHbIX.
Paboma cepoua u eé peeynsyusi.

Buioenenue y opeanuszmos. Boidenenue y pacmenui. Bvioenenue y scusomnbix.
Coxpamumenvuvle _sakyonu. Opeanvl _evioeneHus. DPunbmpayus, cekpeyus
U_0bpammuoe _6cacvléanue KAk Mexanusmvl pabomoi_op2anos svioenenus. Cesa3n
NONOCMU_MeNad_C_KDOBCHOCHOU U _68blOCIUMENbHOU _cucmemamy.  Bvidenenue
Y HO360HOYHbIX Jicusomublx U yenoseka. llouxu. Cmpoenue u ¢yuxyuonuposarnue
Hegpona. Qbpazosanue Moyl y Yeio6eKda.

Sawuma vy _opeanuzmos. 3awuma_y _00HOKIemoyHblx op2anusmos. Cnopol
bakmepull U yucmvl npocmenuiux. 3auuma Y MHO2OKICMOYHbIX PACHEHU.
Kymuryna. Cpedcmea naccusnou u xumuyeckou sauumaol. Pumonyuool.

Sawuma Yy MHO20KIEMOYHbIX Hcu8omHbix. 1IoKpo8bl U ux npouzsooHble.
Sawuma opeanusma om_bdonesnei. Ummynnas cucmema yenosexa. Kiemounwii
U 2YMOPARbHBIUL UMMYHUMem. Bpoowcdénnviil u npuobpeménnbiil cneyupuyeckuil
ummynumem. Teopus kK1oHAIbHO-cenekmueno2o ummynumema (I1. Opaux, ©. M.
bepnem, C. Tonecasa). Bocnanumenvuvie omeemvi _opeanuzmos. Poab
BDONCOEHHO020 UMMYHUMEMA 6 PA3GUMUL CUCIEMHBLX 3a00/1e6aHUIL.

Pazopascumocms u pe2ynsayus V Op2AHUBMO8. Pazopascumocms
Y 0OHOKIEemMOYHbIX _op2anuzmos.  Taxcucwl.  Pazopaosicumocms  u pe2yaayus
y pacmernui. Pocmosuvle seuiecmea u ux 3nayenue.

Hepeuas cucmema u_pedrexmopras_peayiayus_y _okcusomuvix. Hepenas
cucmema_u_eé€ _omoenvl. IBOIOUUOHHOE VCIONCHEHUS CMPOCHUS HEePEHOU
cucmembvl y dcusomuwlx. Omoenvl 20106H020 MO320_NO360HOYHBIX HCUBOMHbIX.
Pednexc u pecprexkmopnas oyea. besycnosnwvie u ycnosuvie peghiexcoi.

T'ymopanvuas pecynayus u 9HOOKDUHHASL CUCEMA HCUBOMHbIX U Yel06eKd.
Kenesbl  OHOOKpUHHOU _cucmemvl U Ux _20pMoHbl. Jleticmeue 20pMOHOS.
Bszaumocssaze nepsnoi u sndoxkpunnou cucmem. I unomanamo-eunoguszapuas
cucmema.

Hemoncmpauuu

Llopmpem: U. I1. Ilasnos.

Tabnuybl _u cxemwvl: «Oonoxnemounvle 8000pociuy, «Muocoknemounvle
sodopocauy, «bakmepuuy, «I[Ipocmetiwuey, «Opeanbl YEEMKOBbIX PACHIECHUILY,
«Cucmembl _0p2an08 NO360HOUHBIX _HCUBOMHBIXY, «BHympennee cmpoenue




Hacekombixy, « Tkanu pacmenuily, «Kopuesvie cucmemoly, « Cmpoenue cmebisny,
«Cmpoenue nucmosou naacmunxuy, « Tkanu srcusomuwixy, « Ckenem uenosexay,
«lluwesapumenvuasn cucmemay, «Kposenocnasn cucmemay, «/lvixamenvhas
cucmemay, «Hepeuas  cucmemay, «Koowcay, «Mbvuuweynas  cucmemay,
«Buloenumenvuas cucmemay, «nookpunnas cucmemay, « Cmpoenue moviliybly,
«Ummynumemy,  «Kuweunononocmuviey,  «Cxema  numanus _ pacmeruiny,
«Kposenocnvie cucmemvl _no3eonounbix dicugomuvlxy, «Cmpoenue 2uopoly,
«Cmpoenue naanapuuy, «Buympenunee cmpoenue 00dicoeso2o yepesay, «Hepenas
cucmema___pwvlboy, «Hepsnas cucmema  nseywxuy, «Hepsenas cucmema
npecmvikaowuxcay, «Hepenas  cucmema _nmuyy, «Hepenas cucmema
Mmaekonumarowuxy, «Hepenas cucmema uenosexay, «Peghnexcy.

Obopydosanue. c6emogoll MUKDOCKON, MUKDONPEnapamvl _0OHOKAEIMOYHbLY
OP2AHUBMO8; MUKDONPENApamul _mMKAaHel, PAKOSUHbL MOIOCKOS8, KOMANEKYUU
HACEKOMDBIX, USTIOKONCUX, HCUBHLE IKZEMNIAPLL KOMHAMHBLIX PACMEHUl,; 2epbapuu
PACMEeHUll PAasHbIX _0MOENI08, GIANCHbIE NPEenapamvl _HCUBOMHbBIX, CKelembl
NO360HOYHbIX, KOJIEKUUU OECno360HOYHbIX _IHCUBOINMHLIX, CKeNem YeloseKd;
0bopyoosanue O 0eMOHCMPAYUU _NOYBEHHO20 U 8030VUUHO20 NUMAHUSI
pacmenull, paculenieHus Kpaxmaia U _0eikoe nood oeucmeuem hepmenmos;
000pyoosarie Oisi 0eMOHCIMPAYUU ONBINOE NO USMEPEHUIO HCUZHEHHOU EMKOCMU
AESKUX, MEXAHUBMA _ ObIXAMENAbHbIX _OBUNCEHUL, MOO0eiU 20JI08H020 _M0324
PABTUYHBIX HCUBONHDBIX.

Jlabopamopusle u npaKkmuuecKue padonivt

1. Jlabopamopunasapaboma «HM3yuenue mxanei pacmenuiny.

2. Jlabopamopuasnpaboma «H3zyuenue mxaneu HCUSONHbLIXY.

3. labopamopnaspaboma «H3y4enueop2anosusemKo8020pacmetusy.

Pa3MHoOKeHNe U pa3BUTHE OPraHU3MOB

®opMBl pa3MHOKEHUSI OPraHU3MOB: Oecronioe (BKIIOYas BETreTaTHBHOE)
U mojoBoe. Buubl Oecmoioro pa3sMHOXKEHUS: IMOYKOBaHHE, CHOPYISIUS,
dbparmeHTaIys, KIOHUPOBAHUE.

[TonoBoe pazmuoskenue. [lonoBsie kineTku, uian ramersl. Meito3. Ctaauu meiiosa.
IToBenenue xpoMmocoM B mero3e. Kpoccunrosep. buonornueckuii cMbicii Meiio3a
U IOJIOBOT O Ipotiecca. Meio3 u ero MecTo B 5KM3HEHHOM LIUKJIE OPTaHU3MOB.

Ilpeozapooviuesoe  pazsumue. I amemozcenes v scusomuulx.  llonosvie




arcenezvl. OOpa3zoBaHUE U pa3BUTHE MOJOBBIX KIeTOK. CriepMaToreHes u 0OreHes.
CtpoeHnue nmoJIOBbIX KJIETOK.

OmnogoTBOpeHHe © AMOpPUOHANBHOE pPa3BUTHE KHUBOTHBIX. (CrocoObl
OIUUIOIOTBOPEHUS: HAPYKHOE, BHyTpeHHEe. [[apTeHorenes.

NnauBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOT€HE3). DMOPHOIOTHS — HayKa
O DAa3BUTHH OpraHu3MOB. Mopgocenes — o00HA u3 2na8HbIX Nnpodiem
ambpuonocuu. Konuenuyus mopgozenos u moodenu  mopgozenesa. Cragnu
sMOpHoreHe3a >KMBOTHBIX (Ha mpuMepe Jsrymku). JpoGnenue. Tumbl
npobinenus. [emepmunuposanuoe u Hedepmunuposanuoe opooaenue. brnacryna,
tunbl  Omactyn. OcoOEHHOCTH JpOOJCHHS MIICKOMHMTAIOUIMX. 3apOIbIIICBhIC
JTUCTKU (TacTpyssius). 3akiagKa OpraHOB U TKaHEeW M3 3apOJIbIIIEBHIX JHCTKOB.
B3auMHOe BnusiHME 4YacTed pa3BHBAIOLIETOCS 3apojibliia (dMOpHOHATBHAS
UHAYKUUS). 3akiaoka NiaHa CMpOeHusi JHCUBOMHO20 KAK _pe3yibmam
uepapxuyeckux esaumooeticmeutl 2enog. Biusitnue Ha SMOpHOHAIbHOE pa3BUTHE
pa3INYHBIX (HaKTOPOB OKPYXKAIOIIEH CPEbI.

Poct u pasButue xuBOTHBIX. [locTamMOpuoHanbHbI nepuoxa. Ilpsmoen
HempsiMoe pa3Butue. PaszButne ¢ meramopdo3oM Yy OECHO3BOHOYHBIX H
MMO3BOHOYHBIX >KUBOTHBIX. BHMOJOrMYecKoe 3HAaY€HHWE MPSMOr0 M HEMPSIMOTO
pa3BUTHS, UX paCIpOCTpaHEHUE B IPUPOAE. 1unvt pocma sycusommuulx. Pakmopol
peavaayuu _pocma dHcugommublx _u yenoseka. Ctaauu TNOCTIMOPHOHAIBLHOTO
pa3BUTHS Y )KMBOTHBIX U uenoBeka. [lepuoasl oHTOreHes3a uenoseka. CtapeHue
1 CMEPTh KaK OMOJIOTHYECKUE MTPOIIECCHI.

PasmuHoxenne u pasButue pactenuil. [ametodputr u cnopodur. Meiio3s
KU3HEHHOM IMKJIe pacTteHuid. OOpa3oBaHue CHop B TpoIecce Meio3sa.
I'ametorenes y pacreHuidl. OIUIOJOTBOPEHHE U PA3BUTHE PACTUTEIBHBIX
Opranu3MoB. [[BoiiHOE OIJI0IOTBOPEHHE Y MIBETKOBBIX pacTeHuid. Qobpazosanue
U passumue cemeHu.

Mexanuzmwl pe2ynayuu onmozenesa y pacmeHuti U HCUGOMHbIX.

JdeMoHcTpauuu

Iloptperst: C. I'. Hapamun, X. [lIneman.

TaOnurier u cxembl: «BereratuBHOe pasMHOKeHHE», «Tumbl 6ecronoro
pa3MHOXKEHUs», «Pa3MHOXKEHNE XJIaMUIOMOHAAb», «Pa3MHOXKEHUE 3BIIICHBD,
«Pa3mHO)eHue ruapb», «Meio3y, «XpomMocoMbl», «I'ameTorenes», «CTpoeHue




SIMIEKJIETKU U ciepMaTo30u/1a», «OCHOBHBIE CTaIMM OHTOreHe3ay, «IIpsimoe u
HENpsSIMOe pa3BuTUE», «Pa3BuTue Mailckoro »xyka», «Pa3BuTHE capaHun»,
«Pa3ButHe nATYymKN», «JIBOHHOE OIUIOJOTBOPEHUE Y IIBETKOBBIX PACTCHHUI»,
«Ctpoenue CeMsIH OJHOAOJIBHBIX U JIBYJIOJIbHBIX pacTeHui»,
«KM3HEHHBIN ITUKII MOPCKOM KamyCTbhl», <« KU3HEHHBIN UK MXay, « KU3HEHHBII
LHKJI TAITOPOTHUKAY, «KM3HEHHBIA LIUKII COCHBI».

OOGopyzioBaHKe: CBETOBOM MHUKPOCKOIL; MHUKPOIIpENnaparhbl
U CIIEpMaTO30U10B; MOJeNb «L UK pa3BUTHUS JATYIIKN.

JlabopaTopHble 1 IpaKTHYecKHe padoThl

1. la6opatopuaspabora «3yuyeHne CTpoeHHUS MOJOBBIX KJIETOK Ha
TOTOBBIX MUKpOITpEnapaTax».

2. llpakTtuueckas pabora
3apOJIbIIIEH TO3BOHOYHBIX KUBOTHBIX).

3. JlabopatopHaspaboTa «CTpoeHHE OPraHOB Pa3MHOKEHUS BBICIITUX
pacTeHui».

SINLIEKIIETOK

«BbIABIIEHHE  TIPU3HAKOB  CXOZCTBA

Tema 6. HacsieicTBeHHOCTH M H3MEHYHBOCTH OPraHU3MOB

HpeI[MCT N 3aJa4yu I'CHCTHKH. I/ICTOpI/Iﬂ Pa3BUTHUA T'CHCTUKMU.
Posnp nuTonoruu M 3MOpPUONIOTMM B CTAHOBJIIEHUU T€HETHKH.
Bxnan poccuiickux u 3apyOeHBIX YUEHBIX B pa3BUTHE T€HETUKH.
Metoapl TeHEeTHKH (THOPUAOIOTHYECKUH, IUTOr€HEeTHYECKUH,
MOJIEKYJIIPHO-TEHETUUECKUH ). OcCHOBHBIE TEHETUYECKHE
noHATUs. ['eHeTHyeckas CUMBOJIMKA, HCIOJNb3yeMas B CXeMax
CKpEILIMBAHMIA.

3aKOHOMEPHOCTH HACJIEJOBAHUS IPU3HAKOB, YCTaHOBIEHHbIE [ .
Memnnenem. Monorubpuanoe CKpelI1BaHue. 3aKkoH
eANHO-00pa3usi TrubpuaoB TmepBoro mnokosneHus. I[Ipasuio
JOMUHUPOBaHUA. 3aKOH pacUIelIeHUs MpHU3HaKoB. [umotesa
YHCTOTHI rameT. [10THOe 1 HeTIoTHOe IOMUHUPOBAHNE.

Jurubpunxoe CKpelLIMBaHuUE. 3aKkoH HE3aBHCUMOTO
HAcJeOBaHWA  INpHU3HAKoB.  l[uToreHeTMUecKMe  OCHOBBHI
TUTHOPHUIHOTO CKPEIIUBaHUS. AHATU3UPYIOIEe CKPEIINBaHNUE.
Hcnons3oBanue AQHATM3HUPYIOILETO CKpEIINBaHUS ISt
OTIpeIeJIeHUs] TEHOTHUIIA OCOOH.

I'eneTnka — Hayka 0 HACJICAICTBEHHOCTH U H3MEHYMBOCTH OPraHU3MOB

Hctopus craHOBIIEHUS U pa3BUTHs TeHETUKH Kak Hayku. PaboTsl I'. Mennens,
I'. le ®pusa, T. Moprana. Posib 0T€4eCTBEHHBIX YUYEHBIX B Pa3BUTUN F€HETUKH.
Pa6oter H. K. Konbuiosa, H. U. BaBunosa, A. H. benozepckoro, I'. 1.
Kapneuenko, 10. A. ®ununuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHBIE TEHETUYECKUE ITOHATHUS U CUMBOJIBL. [ OMOJIOTHYHBIE XPOMOCOMBI,
aJyieNbHbIE TE€HBI, aTbTepHATUBHBIEC TPU3HAKHU, TOMUHAHTHBIN U PEIIeCCUBHBIN
MpPU3HAK, TOMO3UI0Ta, F€TEPO3UT0Ta, YUCTas JIMHUS, THOPU/IbI, TEHOTHII,
¢denotun. OCHOBHbIE METO/Ibl TEHETUKU: THOPHI0JIOTHIECKUH,

LHUATOJIOTHYECKUI, MOJIEKYJIIPHO-TEHETUYECKHM.

JdeMoHcTpauuu

Hoprpersr: I'. Mennens, I'. Jle @pus, T. Mopran, H. K. Konsnos, H. 1.
Basunos, A. H. benozepckuii, I'. [I. Kapneuenko, 0. A. ®unumuenko,H.
B. Tu-mo¢ees-PecoBckuid.

TaOnuiel v cxembl: «MeTo/1bl TeHETUKIY, «CXEeMBI CKPEIIUBAHUSY.

JlabGopaTopHble M NpaKTHYecKHe padoThl

JlabopaTtTopHaspaborTa «/Ipozopuna kak 00bEKT reHETHUECKUX
HUCCIICIOBAHUIN.




CueruieHHOE HacenoBanue npu3HakoB. Pabora T. Moprana no
CLEIUICHHOMY HACJIeJOBaHUIO TeHOB. Hapymenue cuenieHus
TE€HOB B PE3YyJIbTaTE KPOCCUHIOBEPA.

XpOMOCOMHasi TEOpHsl HACJIEACTBEHHOCTH. | eHeTH4ecKue KapThl.

['enetunka nona. XpoMOCOMHOE OIpEAENIEHUE M0J1a. AyTOCOMBI
U TI0JIOBBIE XPOMOCOMBI. ['OMOrameTHele M reTeporaMeTHbIE
opranu3msl. HacinegoBanue npu3HakoB, CHETIEHHBIX € MTOJIOM.

WN3menunBocTh. Buabl M3MEHUYMBOCTH: HEHACHEACTBEHHAs U
HaciencTBeHHas.  Ponp  cpeapl B HEHACHEACTBEHHOM
U3MEHYHUBOCTH. XapakTepHucTruKa MO (PHUKATUOHHOH
W3MEHYMBOCTH. BapuanmoHHBIM psii M BapuallMOHHAs KPUBasd.
Hopma peakuun npusHaka. KonnuecTBeHHBIE M KaueCTBEHHBIE
NpU3HaKd U UX HOpMma peakuuu. CBoiicTBa MOAU(DUKAIIMOHHOM
MU3MEHYMBOCTH.

HacnencrBeHHas, wWiIM  TEHOTHIIMYECKAs, W3MEHUYUBOCTD.
KomOunatuBHass M3MEHUMBOCTh. Melo3 U MOJI0OBOM Tporecc —
OCHOBa  KOMOMHATMBHOW  W3MEHYMBOCTH.  MyTanuoHHas
U3MEHYUBOCTD. Knaccudukanus MyTaLuu: TEHHBIE,
XPOMOCOMHBIE, TE€HOMHbIE. YacToTa W NPUYMHBI MYTaLUH.
Myrtarennsle  (akTopbsl. 3aKOH TOMOJOTMYECKHX pSAIOB B
HacieacTBeHHOM n3MeHunBocty H. Y. BaBunoga.

BresnepHast HacneACTBEHHOCTh U N3MEHUUBOCTb.

I'eneruka yenoseka. Kapuorun uenoBeka. OCHOBHbBIE METOABI

T€HETUKH 4eJI0BeKa: reHEeaJIOTHYSCKHH, OJIM3HELIOBEIH,
LIUTOr€HETHYSCKHUM, OHMOXMMHUYECKUH, MOJIEKYJISIPHO-
TCHETUYCCKH. CoBpemeHHOEe OIpEJICIICHNE T€HOTHUIA:

MOJIHOTEHOMHOE CEKBEHUPOBAHKE, TECHOTUIIMPOBAHUE, B TOMUHCIIE
¢ momomipto [I[[P-ananm3a. HacnenctBeHHbIe 3a00JIeBaHUS
yeJoBeKa: TEHHBIE OOJIe3HH, OOJE3HM C HACIEACTBEHHOM
MPEeIPacroIOKEHHOCTHIO, XPOMOCOMHBIE 00JIC3HHU.
ComMarnueckue W reHepaTuBHbIC MyTani. CTBOJIOBBIC KJICTKH.
[Ipuntuner  3g0poBOTO  OOpa3a  JKM3HU,  JIMATHOCTHUKH,
PO UITAKTUKA U JICYCHHUs] TEeHETUYECKUX OoJie3He. Memuko-

3akoHoMepHOCTH HacJieacTBeHHocTH (10 u)

Monorubpuanoe ckpemuBanue. IlepBeiii 3akoH Menpaens 3aKOH
ennHOoOOpa3usi TUOPHUIIOB TIEPBOTO IMOKOJICHUS. [IpaBHii0O JOMHHHPOBAHWSL.
Btopoii 3akoH MeHzenss — 3aK0oH paclleruieHus: pu3HakoB. LluTonornyeckue
OCHOBBI MOHOTHOPHTHOTO CKpelIrBaHus. [ UIoTe3a YucTOThI raMeT.

AHanusupyrollee ckpenuBanue. [I[poMexxyTouHbIN XapakTep HaclIeJOBaHUs.
Paciensienue npu3HakoB Py HEMOJIHOM JOMHUHUPOBAHHH.

JurubpunHoe ckpemrpanue. TpeTuii 3akoH MeHies — 3aKOH HE3aBUCUMOTO
HACJIeIOBaHMWsI ~ NpU3HAKoB.  LluTonmormyeckue  OCHOBBI  JUTUOPHUIHOTO
CKpEIIUBAaHMUS.

CuemnnenHoe HacinenoBaHue npuszHakoB. PaGotsl T. Moprana. CuerieHHOe
HAaCJIEeJ0BAHUE I'€HOB, HAPYIICHHE CLEIUICHUS MEXIy INeHaMHU. XPOMOCOMHas
TEOpHs HACJIEICTBEHHOCTH.

I'enernka mona. XpOMOCOMHBIM MEXaHHU3M OINpeAeNeHusl IMoyia. AyTOCOMBI
1 TOJIOBBIE XPOMOCOMBI. [ 'OMOraMeTHbIN U rereporaMeTHbIi moil. I'eHeTnyueckas
CTPYKTypa TIOJIOBBIX XpoMocoM. HacnemoBanue NpHU3HAKOB, CIEIJICHHBIXC
MOJIOM.

I'enoTun kak nenoctHas cucreMa. [InelnoTponus — MHOKECTBEHHOE JICMICTBUE
reHa. MHOXECTBEHHbI aienu3M. B3aumonelcTBHe HeasIeNbHbBIX TE€HOB.
Kommiementapuocts. Onuctas. [onumepus.

l'enemuyeckuyl KOHmMPOAL pPA36UMUSA _DACMEHUL, HCUBOMHbIX U 4el08eKd,d
makice _QQuU3UOI02UYECKUX NPOYECCO8, NOBLOCHUS U KOSHUMUBHBIX (DYHKUULL
[enemuueckue mexanuzmvl cumbuo2eHe3a, Mexanusmbvl 83aUMOOelcmsus
«XO38UH _— NApasum» U «Xo3auH — Mukpoouomy. I eHemuueckue acnexmoi
KOHMPOJIA U UBMEHeHUs HACIe0CMEeHHOU UHDOpMAayuL 8 NOKOIeHUAX KIemoK
U OP2AHUZMOB.

JdeMoHcTpauuu

Lloptpetet: I'. Menaens, T. Mopras.

TaOnuet u cxemel: «IlepBblii 1 BTopoii 3akoHbI MeHnenss», « Tpetuii 3akoH
Menaens», «AHanu3upyroniee ckpenmBaniey, «HemomHoe noMuHupoBaHuEY,
«CriemyieHHOe HacleOBaHUWE TMPU3HAKOB Y Ipo3oduibl», «['eHeTuka momay,
«Kapuotun uenoseka», «Kapuotun npozodpunby, «KapuoTunm NOTUIBDY,




MEIULIMHCKOMN
T€HETUYECKUX

IEeHETUYECKOE KOHCYJIbTUPOBaHHE. 3HaueHHe
FEHETUKHM B MPEAOTBpAIlEHUUM U JICUEHUU
3a00J1eBaHUH YeI0BEKa.

JdeMoHcTpauuu:

Ilopmpemur: I'. Mennens, T. Mopran, I'. ne ®pus, C. C.
Yerepukos, H. B. Tumodees-PecoBckuii, H. 1. BaBuios.

Tabauywr u cxemvl: «MOHOTHOPUJIHOE CKpEIIMBAHUE U €O
LIUTOI€HETHYECKas OCHOBa», «3aKOH paclIeIUIeHUus] U  €ro
LUTOT€HETUYECKasi OCHOBa», «3aKOH YHCTOTHI TaMET»,
«durubpunHoe ckpeumBanue», «lluromornueckue OCHOBBI
TUTHOPUIHOTO CKpeuuBaHus», «Meio3», «B3aumopeiicTBue
aJIJIeNIbHBIX TeHOBY, «['eHeTnyeckue KapThl pacTeHUH, )KUBOTHBIX
u  4enoBeka», «leHetmka  mosa»y,  «3aKOHOMEPHOCTH
HaCJIEJOBAHMsI, CLEIUIEHHOTO C MOJI0M», «KapHuOoTHIIbI yeaoBeKa u
KUBOTHBIX», «Buuel wusMeHunBocTu», «MoaudukalnoHHast
U3MEHUNBOCTbY», «HacnenoBanue pesyc-dakropa», «l'eHeTuka
rpynn KpoBu», «MyTalMoHHas H3MEHYUBOCTD.

Obopyoosanue:  Mopenu-anmvkauuu  «MoHOruOpuIHOE
ckpentuBanue», «HemomHoe aoMuHUpOBaHME», «urnbpumHoe
ckpemuBanue», «llepekpécr  XpoMOCOM», MHKpPOCKON U
MuKpornpenapar «Jlpo3zoduna» (Hopma, MyTaiuu GopMbl KpbUIbEB
U OKpackH Tena); repbapuit «I"opox MOCEBHOMN.

JlaGopaTopHble M NpakTH4YecKHe padoThI:

Jlabopamopnas paboma Ne 5. «V3ydyeHue pe3ylibTaToOB
MOHOTHOPHAHOTO U JAUTHOPUIHOTO CKPELIUMBAHUS Y JPO030(huUIbI
Ha FOTOBBIX MUKPOIIPENapaTax».

Jlabopamopnas paboma Ne 6. «A3ydenne moaupuKarmOHHON
U3MEHUYMBOCTH,  IIOCTPOCHME  BAapUAllMOHHOIO  psAa W
BApUALMOHHON KPUBOM.

Jlabopamopnas paboma Ne 7. «AHanu3 MyTanuil y 1po30QHiIsl
Ha FOTOBBIX MUKpPOIIpEnapaTaxy.

Ilpakmuueckaa paboma Ne 2.
POJIOCIOBHBIX UEJIOBEKa.

«CocTraBjieHE W aHaIW3

«MHOKeCTBEHHBIN alllIeIN3My, «B3anMoaeiCTBIE TEHOBY.

OO0opy/I0BaHME: MOJIENB JIJISl IEMOHCTPAIIMU 3aKOHOB €AMHO00pa3us THOPUIOB
MEPBOTO TMOKOJEHUS U PACHICIUICHUS MPU3HAKOB; MOJENb JJIS JEMOHCTpAlUU
3aKOHA HE3aBHUCHUMOTO HACJEAOBAHUS IMPU3HAKOB; MOJENb ISl AEMOHCTpAIlUU
CLIETIJIEHHOTO HACJIEI0BAHMS TPU3HAKOB; CBETOBOM MUKPOCKOI, MUKpPOITpenapar:
«dpozodumnay.

Jladopamopusie u npakmuyecKue padonivt

l. lIpakxmuueckas paboma
MOHO2UOPUOHO20 CKDEWUBARUA Y OPO30DULIbLY.

2. Ipaxmuueckasn paboma «Hszyuenue pesyibmamos oucubpuoHo2o
CKpeuueanus y 0pos3oduiviy.

3aKOHOMEPHOCTH H3MEHYHBOCTH

B3aumopeiictBue reHoTHma u cpenbl npu  GopMUpOBaHHH (DEHOTHIIA.
N3meHunBOCTH MpU3HAKOB. KauecTBEHHbIE U KOJMYECTBEHHbIE TPU3HAKU. Bubl
W3MEHYMBOCTH: HEHACJICACTBECHHAS U HACICACTBCHHAS.

MonudukaronHas U3MEeHUUBOCTh. Poib cpesibl B hopMUpOBaHUN
MoauUKaIMOHHONW n3MeHUnBoCTU. HopMa peakiinu npusHaka. Bapuayuonmbiii
pa0 u sapuayuonnas kpusas (B. Hoeanncen). CBoiicTBa MOIUGUKAIIMOHHON
M3MEHUYHMBOCTH.

I'eHoTunnueckas n3MEHUNBOCTh. CBOMCTBA T€HOTUIMHNYECKON N3MECHUYHNBOCTH.
Bupl reHOTUITYECKO N3MEHUYMBOCTU: KOMOMHATUBHAS, MYyTallMOHHASI.

KoMmOuHaTtuBHasT M3MEHUYMBOCTH. MeW03 M TOJOBOM MPOIECC — OCHOBA
KOMOMHATHBHON HW3MEHYUBOCTH. PoJlb KOMOWHATUBHOW HM3MEHUYHMBOCTHUB
CO3/IJaHWUU TEHETHYECKOTO pa3HOOOpa3us B Mpejenax OqHOTO BUIA.

MyTauroHHass HW3MEHYMBOCTh. BuAbl MyTalnMii: TE€HHbIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHbIE W  HMHAYLUUMPOBaHHBIE  MyTauuu. SnepHbien
[UTOIUIa3MaTHYeckue MyTamuu. CoMaTHYeCKue M TOJIOBbIe MyTaruu. [IpuduHb
BO3HUKHOBEHUsSI MyTauuil. MyrareHbl ¥ WX BIWSHHE Ha OPraHU3MBIL.
3aKOHOMEPHOCTH MYTAllMOHHOIO Ipoliecca. 3aKOH TOMOJIOTUYECKUX PSIOBB
HacieacTBeHHOUM n3menunBocTy (H. . BaBunos). BHesnepHas ”3MEHUMBOCTbU
HACJICICTBEHHOCTb.

Dnueenemuka U dNUSCHOMUKA,  PONb __ NUSCHEeMUYECKUX  (hakmopos
6 HACNe008AHUU U USMEHYUBOCU (DEHOMUNUYECKUX NPUSHAKOSE Y OP2AHUSMOS.

«UByuenue pe3yiibmanos




JdemoncTpanmuu

Iloprpersr: I'. /Ie ®pus, B. Moranucen, H. . BaBuios.

Tabmuibl  wcxeMpl: «Buapl  M3MEHYHMBOCTHY, «MoudukanonHas
M3MEHUYUBOCTHY, «KombuHaTuBHas M3MEHUYUBOCTHY, «Mero3sy,
«OmnonotBopenuey,  «l'eHernyeckue  3aboneBaHusl — 4YelOBEeKa»,  «Busl
MYTALHAW.

O06opyoBaHue: JKUBbIE U TepOapHBIE IK3EMILIAPHl KOMHATHBIX PACTEHMUIA;
pucynku (dotorpadun) >KMBOTHBIX C PA3TUYHBIMU BUIAMU U3MEHYUBOCTH.

JlabGopaTopHble M NpaKTHYecKue padoThl

l.JlabopaTtTopHasapaborta «ccnegoBanue 3aKkOHOMEpHOCTEN
Mo (UKAIIMOHHON u3MeHUMBOCTH. [locTpoeHue BapuallMOHHOTO  psgau
BapUAIMOHHON KPUBOI».

2. llpakTtuueckaspadorTa«Myrauun y 1po30¢puibl (Ha TOTOBBIX
MHKpOIIpernapaTax)».

I'eneTnka yejoBeKa

KapuoTtumn yenoseka. MexiyHapoaHasi mporpaMmmMma UCCIEA0BaHUs TEHOMA
yesnoBeka. MeToIbl N3ydYeHUsl TEHETUKN YEJI0BEKa: FEHEAIOTMYECKUM,
OJIM3HEIOBBIN, IUTOTCHETHYECKUH, TOMYIISIITUOHHO-CTATUCTUYECKHH,
MOJIEKYJIIpHO-TeHeTUUeCcKui. COBpEMEHHOE OIpeAeIICHHe T€HOTHA!
MOJTHOT€HOMHOE CEKBEHUPOBAHKE, TEHOTUITMPOBAHUE, B TOM YHCIIE C TOMOIIBIO
[TI1P-ananu3a. HacinencTBenHbie 3a001eBaHus YeaoBeKa. I eHHbIC
U XpOMOCOMHBIE 00JIe3HU UeoBeKa. bonesHu ¢ HaciedcmeenHoll
npeopacnoioNHceHHOCMbio. 3HAYCHHE METUIIMHCKON TeHETUKH
B MPEOTBPAIICHUN U ICYCHUU TeHETUIECKHX 3a00JIeBaHmi yenoBeka. Meduko-
eenemuyeckoe koucyavmuposarue. Cmeonoswie kiemxu. Ilonsmue
«2eHEeMUYECK020 2pY3a». IMuyecKue acnekmol UCC1e008anuil 8 001acmu
PEOAKMUPOBAHUS 2EHOMA U CBOJI08bIX KAEMOK.

Tenemuyueckue haxmopvl nOSLLUEHHOU YYECMBUMENbHOCU YEN106eKA
K QU3UYECKOMY U XUMUYECKOMY 3A2PA3HEHUI0 OKDYcaroueli cpeobl.
Tenemuueckas npedpacnonoiceHHoCmb Yel06eKd K NAmoLOSUsM.

JdemoncTpanmuu

Tabnuiet u cxembl: «Kapuotumn denoBekay, «MeToIbl U3ydyeHUs] TEHETHKU




qesoBeKay, «[ eHeTnueckue 3a00IeBaHUs YETIOBEKAY.
JlabopaTopHble n NpaKTHYecKHe padoThl
IIpaktuueckas paboTa «CocTaBiaeHuEe U aHAJINU3 POAOCIOBHOMY.

Tema 7. Cenekiiusi oprann3MoB. OCHOBBI OMOTEXHOJIOT U

Cenekiusi Kak Hayka W TpoLecC. 3apOoXKICHUE CENEKIUU U
noMmectukanua. Yuenne H. WM. BaBumoBa o0 1meHTpax
IPOMCXOXKIACHUS © MHOTO0Opa3us KyIbTYpHBIX pacTeHui. L{eHTphI
IIPOUCXOXKICHUS JOMAIIHUX XKUBOTHBIX. COopT, IOpOJa, ITaMM.

CoBpemeHHbIE METO/BI CEJIEKILINH. MaccoBblit u
UH/IMBUYaJIbHBIA OTOOpBI B CEJIEKLIMU PACTEHUHA U KMBOTHBIX.
Onenka »3Kc-Tepbepa. bIM3KOPOACTBEHHOE CKpEIIMBAaHUE —
uHOpuauHr. Yucras nuHusa. CKpelMBaHUE YHUCTBIX JIMHHM.
I'ereposuc, nnu rubpuHas cuna. HeponctBeHHoe ckpelyBaHue
— ayrOopuaunr. OtpanéHHas rubpuauzanus M e€ YCHexwu.
HckycCTBEHHBI MyTareHe3 W IOJIyYEHUE  IOJIUIUIOUIOB.
Hoctrxenust CEJIEKIIUHI pacTeHui, KUBOTHBIX U
MHUKPOOPIaHU3MOB.

buorexHomnoruss kak oTpacib  NpPOU3BOACTBa. ['eHHas
UH)XeHepus. Otambl  co3gaHus  pekomOuHaHTHOM JIHK wn
TpaHCTE€HHBIX OopraHn3moB. Knerounas umxenepus. Kierounsle
KyJIbTYpbl. ~ MHKPOKJIOHAJIBHOE  pPa3MHOXEHHE  PACTEHMI.
KnonupoBaHue BBICOKONIPOYKTUBHBIX CEJIbCKOXO3SICTBEHHBIX
OpPraHu3MOB. DKOJIOTHYECKHUE U 3THUeckue mnpodaemsl. [MO —
FeHEeTUYECKU MOIU(DULIPOBAHHBIE OPTaHU3MBI.

JdeMoHcTpauuu:

Ilopmpemwr: H. W. Baswios, M. B. Mwuypun, I'. [
Kaprnieuenko, M. ®@. lBaHoB.

Tabnuyer u cxemwl: Kapta «LIeHTpBI TNPOUCXOXKICHUA H

MHOTO00pa3usi KyJbTYpHBIX pacTeHui», «llopombl mgomamHux
KUBOTHBIX», «CopTa KyJIbTYpHBIX pacTeHui», «OTtnanéHHas
rubpunnzamusny», «Padorsl akanemuka M. @. MBaHoBay,

Cenexuusi OpraHu3mMoB

JlomecTrkanus U cenekuus. 3apoKIeHNUE CEIEKIUN U IOMECTUKALIMK. YUYeHue
H. U. BaBwioBa o lleHTpax NpOMCXOXICHHS M MHOT000pasus KyJbTYPHBIX
pacTeHui. Posib cenekuuy B CO34aHUM COPTOB PACTEHUM M MOPOJ KUBOTHBIX.
Copt, mopoja, mTaMM. 3aKOH TOMOJIOTUYECKHX PSJIOB B HACJIEICTBEHHON
usmenuuBoctu H. 1. BaBuiioBa, ero 3HaueHue AJisl CENIEKIIMOHHOM paboTHl.

Metoabl  ceneKIMOHHOW paboThl. McKyccTBeHHBI 0TOOp: MacCOBBIMU
VHJIUBUYAJIbHBIN. Omanvl  KOMOUHAUUOHHOU  CeleKYUU. UcnreiTanue
MPOU3BOJUTENICH MO MOTOMCTBY. OTOOp MO TEHOTHUINY C TIOMOIIBIO OIEHKH
dbeHoTUIIa TOTOMCTBA U OTOOP 10 reHOTUIy ¢ ToMmolbio aHanuza JJHK.

HckyccTBeHHBIH ~ MyTareHe3  Kak  METOJ  CEJEeKIIMOHHOW  paboThl.
PagnanmoHHbIi WM XMMHMYECKMW MYTAareHe3 Kak MCTOYHMK MYTalHily
KYJIbTYpHBIX (popM opraHu3moB. Vcroap30BaHre T€HOMHOTO PEIaKTHPOBAHUSH
MeTos10B pekomMOuHaHTHBIX JIHK nms momydeHus MCXomHOTO marepuana Juist
CEJICKITUH.

[Tonyuenne TIOJIATIIIONTOB. BryrpuBuoBas rudpun3anus.
brnuskoponcTBeHHOe  ckpemuBaHue, wWin  WHOpuauHr.  HepojactBeHHOE
CKpellMBaHue, WIH ayTOpuAuHr. ['eTepo3nc U ero mpuuuHbL. Vcmnonb3oBaHue
rereposuca B cenekiuu. Otnanénnas rudpunmuszamnus. [Ipeononenne Oecronus
MEXBHUIOBBIX THOPUAOB. JlOCTHIKEHHUS CENEKITNHN PACTCHUI U KUBOTHBIX.
«3enénas pesonroyusy.

CoxpaHeHHe U U3y4eHHEe TEHETUUECKUX PECYPCOB KYJIbTYPHBIX PACTCHUHN U UX

OUKUX  poaWyed IS CO3/MaHMsl  HOBBIX  COPTOB W THOPHIOB
CEIIbCKOXO3MCTBEHHBIX KYIbTYp. H3yuenue, coxpawenue u ynpasieHue
2CHEMUYECKUMU __ PecypCcamil  CelbCKOXO3SAUCMBEHHbIX U NPOMbICAOBbIX

HCUBOMHBIX 8 UCISIX VIIVHUUEHUS. CYULECMBYIOWUX U CO30AHUS HOBbIX NOPOO, TUHULL
U_KpPOCCO8, 8 MOM_YUCAE C NPUMEHEHUEM COEPEMEHHbIX MEemo008 HAVYHbIX
UCC1e008anull, nepedosbix Uoell 1 NePCneKmueHbLX MexHoI02UlL.
JdeMoHcTpanuu
Loptperer: H. . BaBunos, U. B. Muuypun, I'. JI. Kapneuenko, II. IL




«[Tomumnonnusy, «OO0BEKTB OHOTEXHONOTHM», «KileTounbe
KyJIbTYyphl U KJIOHUpOBaHHE», «KOHCTpyHpoBaHHE U MEPEHOC
T€HOB, XPOMOCOM.

Obopyoosanue: MyJSHKU TIOJIOB U KOPHEIUIOA0B TUKUX (GOPM U
KyJIbTYPHBIX COpPTOB pacTeHuH; repbapuii
«CenbCKOXO035MICTBEHHBIE PACTEHHSD.

JlaGopaTopHble M NpakTH4YecKHe padoThI:

Okckypcusi «OCHOBHbIE METOJbl M JIOCTHXKEHUS CEJIEKLIUU
pacTeHuil 1 )KUBOTHBIX (Ha CEJICKIIMOHHYIO CTAHIUIO, IJIEMEHHYIO
(depMy, COPTOUCTIBITATENFHBIN Y4aCTOK, B TEIUIMYHOE XO3AUCTBO,
7a00paTOPHIO arpOYHUBEPCUTETA MM HAYYHOTO IICHTPA)».

Jlykbsinenko, b. JI. Actaypos, H. bopnoyr, /I. K. benses.

Tabnuiel u cxembl: «LleHTpBI MPOUCXOXKIECHUS U MHOT000Pa3Hsl KyJIbTYpPHBIX
pacTeHui», «3aKOH rOMOJIOTHYECKUX PSAJI0OB B HACIEICTBEHHON N3MEHUUBOCTI»,
«Mertonpl cenekuuny, «OtaanéHHas rudpuanzanus», «MyTareHesy.

JlabopaTopHble M IpaKTHYecKHe padoThl

1. laGopaTtopHaspaboTra «/3yyeHue cOpTOB KyJIbTYypHBIX PacTeHU
Y TIOPOJT AOMAIIIHUX )KMUBOTHBIX».

2. JlJabopatopHaspaboTa «/3ydyeHHe METOJIOB CEIEKIIUU PACTEHUI.

3. [Ipaktuueckas paboTa «[IpuBHUBKa pacTEHHI».

4. Okckypcus «OCHOBHbIE METOJbI U JOCTHXKEHUS CENIEKIIUN PACTEHUMN
M OKUBOTHBIX (HAa  CENEKIMOHHYIO  CTaHIMIO, IUIEMEHHYIO  Qepmy,
COPTOUCHBITATENbHBIN yY4acTOK, B TEIUIMYHOE XO34HCTBO, B J1aOOpaTOpHUIO
arpOyHUBEPCUTETA WM HAyUYHOTO LIEHTPA)».

buomexnonocua u cunmemuueckas 0uo102us f4 llz

O6’beKmbl, ucnojlbsyemole 6 6u0m€XHO]Z021/l1/l, — KJIemouHble U niKaHesble
Kyjibmypbl, MUKPOOPp2AHU3MbL, ux Xapakmepucmuka. TDCI()LIMMOHHCI}Z
buomexnono2us.: XJZ@601’I€H€HZ/[€, noayi4erue  KucCiaiomoao04HblxX npodyxmoe,

sunooenue. Muxpobuonocuyeckuii _cuumes.  OObexkmbl _MUKPOOUOIOCUYECKUX
mexnono2ull. IlIpouzeo0cmeo beaxka, AMUHOKUCIOM U UMAMUHOS.

Cosz0anue mexnono2utl 1 UHCMPYMEHMO8 _YEACHANDABNEHH020 UMEHEeHUs]
U KOHCMDYUDOBAHUS _2€HOMO6 _C__UEIbl0 __NOJNVYEHUS OP2AHUSMOSE U UX
KOMNOHEHMO8, CO0EPAHCAUUX HE 6CIMPEUAIoUUecs 8 NPUPoOeOUOCUHMEMUYECKUE
nymu.

Knemounas unorcenepus. Memoowi kKynbmypul KIemoK 1 mKaHel pacmeruil u
acusomuvix.  Kpuobanku. Comamuueckas 2ubpuouzayus U COMAMuUYECKull
ambpuocenes. Hcnonvszosanue cannoudos e cenexuuu pacmernun. Ilonyuenue
MOHOKNIOHAIbHBIX anmumenn. Hcnonvzosanue MOHOKIOHATIbHBIX

U_NOJNUKTOHAIbHbIX AHMUMEL 68 _MeOuyuHe. Hckyccmesennoe onﬂodomeopelme,
Pexoncmpyxkuus AUYEeKIemoK u KJIOHUpoeaHue HCUBOMHDBLX. Memoo
mpaHcnjiaHmayuu ;zdep xnemok. Texuonocuu 03001?06]16Huﬂ, Ky1bmueupoearus
U MUKPOKAOHAIbHO20 PA3MHONCEHUS, CeIbCKOXO3AUCMBEHHBIX KYALbMYP.
Xpomocomuas U CEHHAA  UHJMCEeHePUAL. HUcxycecmeennuiii CUHRmMes3  2eHa
U KOHCmpyupoedaHue D€KOM6UHaHmeZX JHK. Coszoanue MpAHCSEHHbLX
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op2anusmos. JJocmudicenus u nepcnekmuebl XpOMOCOMHOU U 2EHHOU UHICCHEPUU.
Oronocuueckue u dmuyeckue npodiieMbl 2eHHOU UHNICEHEPUU.

Meouyunckue OUOMEXHONI02U. Ilocmeenomnas yugposast
meouyuna. I[P-ouacnocmuxka. Memaboiomuvli  aHAIu3, 2eHOUECHMPULECKUL
AHAU3 __NPOMEOMA___4eloBeKa _ OJil __OUCHKU _COCMOSHUSA €20 300D08bsl.
Ucnonvzosanue cmeonosvix  knemok. Tapeemmuas mepanusi _paka. 3D-
buoundicenepus _Oasa_pazpabomku __ (yHOAMEHMANbHbIX _OCHOE _MEOUUUHCKUX
MEXHON02Ull, CO30AHUS _KOMNACKCHbIX _MKAHEU COYemaHuemM _MexHoa02Uull
mpéxmepro2o __buonpunmunea __u___ckapgonrounea  ona_ peutenus  3a0ay
NePCOHANUUPOBAHHOU MEOUYUHDI.

Coszoanue 6exkmopHbiX 6aKyun _c_yeavio obecneyenus KOMOUHUDOBAHHOU
sauumovl_om_6030youmenet OPBU, ycmanosienue MONeKYIAPHbIX MEXAHUIMOS
dyuxkyuonuposanus PHK-codepacawux supycos, 6bizbleéaiouiux 0cobo onacHvle
3a00/1e8aHUSA YENI0BEKA U HCUBONHDLX.

JdeMoHcTpanuu

Tabauier u cxembl: «VICmoIb30BaHUEe MHKPOOPTAHW3MOB B IIPOMBIIUICHHOM
MIPOU3BOJICTBEY, «KitleTouHas nHKeHEepUs», «I eHHAS HHKESHEPHSI.

JlaGopaTopHble H IPAKTHYECKUE PA0OTHI

1. JlabopatopHaspaboTa «3ydyeHrne 0ObEKTOB OMOTEXHOIOTHI.

2. lIpaktuueckasapabora «llonydeHre MOTOUHOKUCITBIX MPOTYKTOB.

3. DKcKypcu s «buorexHomoruss — Ba)KHEHIIast MPOU3BOIUTENbHAS CUIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE MTPOU3BOJICTBO)Y.

COJAEP)KAHUE YYEBHOI'O IPEAMETA «BUOJIOI' 51»

11 KJIACC

ba3oBblii ypoBeHb

Yriay0JieHHbIH YPOBEHb

11 knacc. 1 4 B Hees10, Bcero 34 4, U3 HUX 2 4 — pe3epBHOE
Bpemsi

11 knacc. 102 4, u3 HUX 8 4 — pe3epBHOE BpeMsl




Tema 1. DBoJIOHMOHHAA OUOJIOTHUSA

IBOJIOLMOHHAS OMOJIOTUSA

[Ipennocbiki  BO3HUKHOBEHHMS  3BOJIIOUMOHHOW  TEOPHH.
DBOJIIOIIMOHHAsT Teopust U €€ MecTto B Ouonoruu. BimsiHMe
IBOJIIOIIMOHHOW TEOPUU HA PAa3BUTHE OMOJIOTHH U APYTUX HAYK.

CBuerenbpCcTBa JBOJIIOIUH. ITaneonTOIOrNYECKHUE:
MOCJIEIOBATEIHbHOCTh TMOSBJICHHS BHJIOB B IAJICOHTOJIOTHUECKOM
JIETOTMCH, TIepexoaHbie hopmbl. buoreorpadudeckue: cXoacTBo U
paznuuaue ¢ayH U (Iop MATEPUKOB M OCTPOBOB.

DOMOPHOIIOTHYECKHE: CXOJCTBA M Pa3InUUs IMOPUOHOB Pa3HBIX

BHJIOB ITO3BOHOYHBIX. CpaBHUTENBHO-aHATOMUYECKHUE!
FOMOJIOTUYHBIE,  AHAJIOIMYHbIC, PYAUMEHTAPHBIC  OPraHBbI,
aTaBU3MBI. MonekynsipHO-OMOXUMHYECKHE: CXOJZCTBO

MEXaHU3MOB HACJIEZICTBEHHOCTH W OCHOBHBIX METa0OJIMYECKUX
IIyTE€N Yy BCEX OPraHU3MOB.

OpomonmonHas  teopuss Y. JlapBuna.  Ilpeamoceuiku
BO3HHUKHOBEHHUS JapBUHU3MA. JIBHXKYIIIME CHUJIBI IBOJIIOLIUN BUIOB
no JlapBuHy (M30BITOUHOE PAa3MHOKEHHE IMpPHU OTPAHUYEHHOCTH
pecypcoB,  HeompenenéHHas ~ M3MEHYMBOCTh, Ooprba  3a
CYILIECTBOBAaHHE, ECTECTBEHHBIN 0TOOD).

Cunrernueckass Tteopus sBomonnu (CTD) m e€ OocHOBHBIC
MIOJIOKEHHUSL.

MuxkposBomtonus. [Tomynanus Kkak eAMHNALIA BUAA U DBOJTIOLHH.

JBuoxyniue cuibl (pakTopbl) IBOJIOLMH BUJIOB B IPUPO/IE.
MyTanMoHHBI TIpollecC M KOMOMHATHBHAs W3MEHYHMBOCTb.

[TonynsoHHbIE BOJIHBI U Ipeiid reHoB. M3omsamus 1 MUrpanus.

EcrecTBeHHbI 0TOOp — HampaBisOLMi (HaKTOp BOIOLUH.
@DopMBbI €CTECTBEHHOTO 0TOODA.

[TpucnocobaeHHOCTh OPraHU3MOB KakK pe3yjibTaT 3BOJIIOLUU.
[Ipumepsl mpucnocoOneHuit y opraHuzmoB. Apomopdo3bl U
UAMO-aJalTaluy.

Bun u Bumoob6pazoanue. Kpurepun Buma. OcHoBHBIE (HOPMBI
BU000pa30BaHus: reorpauiaeckoe, IKOJIOTHIECKOE.

MakposBomrorisi.  Dopmbel  3BOMIOIMU:  HIIETHYECKAS,
IVBEpPreHTHas, KOHBEPreHTHas, napasuienbHas. HeoOGpaTtumocTs
IBOJIIOLIUH.

3aposkaeHue U pa3BUTHE IBOJIOIMOHHBIX NIPeICTABJIEHHH B 0M0JIOTHH

Opomonmonnas _Teopus Y. Jlapsuna.  IIpeanochblIKH _ BO3HUKHOBEHUS
JapsuHn3Ma. JKn3HL M HaydHas gearenbHocThk Y. JlapBuHa.

JIBMOKYIIIME CUABL DBOJIIOIIMY BUAOB 110 Y. JlapBuuy (BbICOKAsE MHTEHCUBHOCTD
pa3sMHOXKEHMSI  OpraHM3MOB, HACJEJACTBEHHAs M3MEHUYMBOCTh, Oopbba  3a
CYII[ECTBOBAHMUE, ECTECTBEHHLIN U HCKYCCTBEHHBII 0TOOD).

OdopMiieHre cUHTETHYECKOH TeopuH sBoJronnd (CTD). HeliTpanbHasa Teopus
sposmonuu. CoBpeMEHHAS 3BOJIONMOHHAS OwoJiorys. 3HAYCHHUE DYBOJIOIHOHHON
TEOPUH B (hopmMupoBaHUn ecrec-

TBCHHO-HquHOfI KapTHUHBI MUpa.

ECMOHCTpanvun

[Toprpetnl: Apucrorenb, K. Jinanen, XK. b. Jlamapk, 3. XK. Cenr-HUnep, XK.
KroBsbe, . JapsuH, C. C. YeTBepuKOB,

N. U. lImansraysen, Jix. Xomxgein, 1. K. beases.

Tabumiel 1 cxeMbl: «Cucrema sxuBor npuposl (mo K. JIuaaer )y, «JlecTHHIla
JKUBLIX cyiiecTB (o Jlamapky)y, «MexanusM (popMHUpOBaHMs IPUCIIOCOOIECHUN
Yy pacTeHHUH M KUBOTHEIX (1o Jlamapky)», «Kapra-cxeMa MapIipyTa IyTEIIeCTBU
Y. JapsunHay, «Haxoaxm Y. Jlapsunay, «@PopMbl 00pEOBI 3a CYIIECTBOBAHUCY,
«ITopoasl ronybeii», «MHOroobpasue KyIbTYPHBIX (hOpM KamycThly», «I1opobl
JIOMAITHUX JKUBOTHBIXY», «Cxema oOpa3oBaHusi HOBBIX BHIOB (o Y. JlapBuHY)»,
«CxemMa COOTHOIIECHHUS IBMIKVIIUX CHJI DBOTIOIMHY, «OCHOBHBIE ITOJIOKEHUS
CHHTETUYECKON TEOPUH DBOJIIOLIUN.

MuKpo3BOIIOLNS U eé Pe3V/IbTAThI

IMonyaganust Kak dieMeHTapHas eauHuia 3BoJronun. CoBpeMEHHBIE METObI
OILIEHKM T€HETHYECKOr0 pa3sHOOOpasus M CTPYKTYPHl monyisinii. M3MeHenne
reHooHJIa HOOYIAIMM KaK DJIEMEHTApHOE DBOJIOIMOHHOE SBJICHHE. 3aKOH
renetuueckoro pasHoBecus JIx. Xapau, B. Baiinbepra.

DnemeHnTapHble  (akTOpbl  (ABUXKVIIHME CHIIBI) DBOJIOMUNA. MyTallMOHHBIN
npouecc. KomOuHaTHBHAs M3MEHYHBOCTL. JIpeiid TreHoB cayJaiHbIe
HEHAmpaBJeHHbIE W3MEHEHMSI YacTOT ajuleliel B HONYISUUIX. Jdgdexm
ocnosamens. Ippexm Oymouiiouno2o 2opaviuika. CHUMNCEHUE 2eHemUu4ecKo20
pasznoobpasus: npuyunsl u_creocmeus. Ilposenenue s¢hgpexma opeiicha cenos 6
bonvwux U manvix __nonyasyusgx.  Mwurpamun.  M3odsMums  HOIYIISIIHM:
reorpaduyeckas (IpOoCTpaHCTBEHHAs ), OMoyiornueckas (penpoayKTUBHAA).

EcrectBeHHBI  0TOOp —  HampaBJSIOMi  (GaxkTop  dBOJIOIHH.  PopMBI
€CTECTBEHHOr0  0TOOpa:  JBWXKYIIMH, CTAOWIM3UPYIOIIMM,  pa3phIBAFOIIUNA




[Ipoucxoxxnenne  OT  HECHEUUAIW3UPOBAHHBIX  IPEAKOB.
[Iporpeccupyromas cnenuanu3anus. AJanTUBHAS pagualiusl.

JdemoncTpanum:

Tlopmpemor: K. Jlunnen, XK. b. Jlamapk, Y. Hapsun, B. O.
KoBanesckuii, K. M. Bbap, 3. I'ekkenb, ®. Mromiep, A. H.
CeBep110B.

Tabauywl u cxemwl: «Pa3zBuTHE OPraHUYECKOTO MUpa Ha 3eMiiey,
«3apoApllii  MO3BOHOYHBIX  KUBOTHBIX», «APXEONTEPUKCY,
«Dopmbl 60pBOBI 3a cyliecTBOBaHUE», «ECTECTBEHHBINH 0TOOPY,
«MHoroo0pasue copToB pacTeHui», «MHoroodpaszue Mopos
KUBOTHBIXY», «[lomymsiuuy, «MyTallioOHHAsT W3MEHYHBOCTDY;
«Apomopho3ely, «Mnumoamantanuuy, «OOmas AereHepanus,
«/IBmkymme cwibl 3Bomonuuy», «Kapra-cxema mapuipyra
nyremectBuss Y. JlapBuna», «boppba 3a cyliecTBOBaHUEY,
«[IpucnocodbaeHHOCTH OpPraHHU3MOBY, «['eorpaduueckoe
BUJI000pa30BaHuEey», « IKOJIOTHUYECKOE BUA00OpA30BAHUE.

ObopyoosaHue: KOJIEKIUS HACEKOMBIX C Pa3JIMYHBIMU THIIAMHU
OKpacku; Habop IUIOZOB M ceMsH; Kosekuus «[Ipumeps
3aIUTHBIX MPUCIIOCOOTIEHUH Y KUBOTHBIX»; MOJENb «OCHOBHBIE
HamnpaBJIeHUs SBONIOIMKY», 00BEMHass Mojenbs «CTpoeHue
TOJIOBHOT'O MO3T'a TO3BOHOYHBIX .

buoreorpaduueckas kapra Mwupa; KoJulekius —«DopMbl
COXPAHHOCTH HCKOMNAeMbIX >KMBOTHBIX M PaCTEHUI»; MOJeNb-
anmmkanus  «llepekpéct XpomMocomy»; BIaXKHBIE TpPEnaparThbl
«Pa3Butne HacekoMoro», «Pa3BuTue JATYIIKW»; MUKPOIpENnapaT
«pozodpuna» (HOopma, myTanuu GOPMBI KPBUIBEB M OKPACKH
TeNa).

JlabopaTopHble n npakTHYecKHe PadoThI:

Jlabopamopnas paboma Ne [. «CpaBHeHME BHUIOB IO
MOp(}OIOrHIecKOMy KpUTEPHION.

Jlabopamopnas paboma Ne 2. «Onucanue mpucrnocoOIeHHOCTH
opraHusma 1 €€ OTHOCUTEIIBHOTO XapaKTepay.

(mm3pyarusHbli). ITonoBoi 0TO0p. BO3HHMKHOBEHHE U DBOJIIOINS COLMAILHOIO
NOBEACHUS JKUBOTHBIX.

[IpucrocoOJEeHHOCTh  OPraHM3MOB  KaK  Pe3yJbTaT  MHKPOIBOJIIOLMHU.
Bo3nuknoBenne  mpHCcIocoOiIeHrii Yy opraHm3MoB.  ApoMopdo3bl  H
uavoagantanuy. IIpuMepsl DpucnoCOONIEHNH Y OPraHM3MOB: MOP(OIOTHYECKHE,
(usznonornyeckue,  OMOXMMHYECKHE,  moBeaeHueckre.  OTHOCHTEIBHOCTD
MPUCIIOCOOJEHHOCTH OPraHM3MOB.

Bum, ero kpurepud M CTPYKTypa. BupgooOpaszoBaHue Kak pe3yILTAT
MHKPO3BOTIONMH. M30ms1nsg — KI04eBoil  (akTop BumooOpaszoBanuia. Ilyrtu
A crnocoObl  BHJOOOpAa30BaHMS:  aylomaTpuyeckoe  (reorpaduyeckoe),
CUMIIaTpUYECKOe  (DKOJOTMYECKOE),  «MTHOBEHHOE»  (IIOIMILIOMAH3AIINS,
rubpuausanys). JUIMTSIbHOCTD DBOIIOIHMOHHBIX IIPOLIECCOB.

MexaHn3MbI (POpMUPOBAHUS OMOJIOTHYECKOr0 pa3HOOOpasHsl.

PoJIb DBOIOIMOHHON OHMOJIOTHH B pa3pa00TKE HAVYHBIX METOHOB COXPAHEHUS
6ropa3sHooOpasus. MUKPOIBOIIOINS M KOJBOJIOLMS IAPasHTOB M HX XO3S€EB.
Mexaun3Mel ((OPMHUPOBAHUSA YCTONYMBOCTH K aHTHOMOTHKAM M CIIOCOOBI O0PLOBI
C HEH.

CMOHCTpanvun

[Toprpetsr: C. C. YUerBepukos, D. Maiip.

Tabnumel  © cxeMbl:  «MyTalMoHHAs  W3MEHYMBOCTBY, «llonyiasanuonHas
CTpYKTYpa Bumay, «CxeMa mposBieHMs 3aKkoHa  Xapau—Baiubepray,
«/IBIDKVIIIME  CHUJIBL  DBOJIOLIMNY, «ODKOJOTMYECKAS W3OJALNSA  OOOVYIISIIAN

ceBaHckon dopenny, «l'eorpaduueckas M30IA1MS JUCTBEHHUIILI CHOUPCKON
M JIMCTBEHHMIIBI JaYPCKOil», «[1omyasIMOHHbIE BOIHBI YHCIEHHOCTH XHUIITHUKOB
h_KepTB», «Cxema NeNCTBUA €CTECTBEHHOro oTOopan, «PopMbl O60pLObI 3a
CYIIIECTBOBAHUEY, «HIYCTPHANLHEIA MenaHu3My, «JKHBbIE HMCKOIAEMBIEY,

«IToKpOBHTENLCTBEHHAST OKpacKa »KUBOTHBIX», «lIpemympekaaroiias oKpacka
JKMBOTHBIXY, «DU3NO0TIOTHYECKUE aJanTalny, «[IpucnocobneHHOCTH

OpPraHu3MOB M €€ OTHOCHTENLHOCTEY, «Kpurepun Bumay, « BHOBI-TBOMHUKHY,
«CtpykTypa BUAa B Ipupoae», «Crnocodnl BUI0oOpazoBanusay, «I eorpaduyeckoe
BUJ000pa30oBaHME TPEX BUJIOB JAHJBIIIEHY, «IKOIOTMYESCKOE BUA000pA30BaAHHE
BUIOB CHHHUI, «I10IHIIONIBI pacTeEHUTy, «KamycTHO-peneuHblii THOPHID.

O06opyaoBaHue: TepOapuy pacTEHUN; KOJJICKIMY HACEKOMBIX; Yydesa ITHIL U
3BEpEl ¢ IpHUMEpaMH Pa3IMYHBIX IPUCIIOCOOJIEHMM; dYydesa ITHIl KM 3Bepei
pa3sHBIX BHUJOB; TepOapuM  pAacTCHMH OJIM3KHMX BHJIOB, 00pa30BaBIIMXCS
Pa3IUYHBIMHU CIIOCO0AMHU.

JlaGopaTopHble U IPAKTHYECKUE PAdOThI




l. labopatopHaspaboTa «BblsiBIcHHE H3MECHUMBOCTH Y O0CO0O€H
OJHOI'O BUAAY.

2. JJabopaTtopHasg paboTa «lIpucnocoOJeHHsI OPraHU3MOB M HX
OTHOCHTEJIbHAS [1eJIeCO00Pa3HOCThY.

3. JlabopaTtopHas pabora «CpaBHeHHE BUIOB 110 MOP(HOIOrHUECKOMY
KPUTEPHUIO».
Makpo3Boaionus U eé pe3vibTaThl

MeToanl M3YYEHHUS MAKPOIBOMOLKHU. ITaI€eOHTOIOTMYECKHE METOIBI N3 YUEHHUS
spostroruu. Ilepexomaunle GOpMBI B GUIOTEHETHYECKUE PSAIBI OPTaHU3MOB.

buoreorpaduyeckue MeTOAbl M3ydeHHs dBoaronuu. CpaBHeHne (opsl
1 (ayHbI MaTEpUKOB M OCTpOBOB. buoreorpadunueckue obmactu 3emiun. Buabl-
SHIEMHUKH U PETUKTEL

OMOPHOJIOTHUECKHE M CPAaBHUTEIHLHO-MOPGhOIOTHYECKHE METOALI HM3YUEHUS
OBOJIOLMHU. | eHeTHYeCKHEe MEXAaHH3MBl DBOJIOIMH OHTOIEHE3a U IOSBIEHUS
DBOJIIOIIMOHHBIX _ HOBIIECTB. | OMOJOTMYHBIE W aHAJOTHYHBIE  OPraHEL
PynumentapHbsle  opraHsl W aTaBU3MBL.  MOJEKyIspHO-TEHETUUYECKUE,
OMOXMMHYECKHE ©  MaTeMaTHYeCKHEe  METOJbl  W3YYCHHUS  DBOJIFOIHH.
I'oMosoruunble reHbl. COBpEMEHHBIE METOABI ITOCTPOECHHUS (PUIOIE€HETHUYECKHX
NICPEBhLEB.

XPOMOCOMHBIE MYTAIIMHU M DBOJIIOIH T€HOMOB.

OO0mme 3aKOHOMEPHOCTU (MIpaBHJIA) DBOIIONUH. [Ipunyun cmenvl @QYHKYUl.
HeobpaTuMoCTh 3BOJIIOIMM. AJanThBHasg paauaimsg. HepaBHOMEPHOCTh TEMIIOB
3BOJIIOLMH.

emoncrpanun

IopTpetnl: K. M. bap, A. O. KoBaneckuii, ®. Mrojiep, 3. I'ekkeab.

Tabnunpl ¥ cxembl: «PUIOTEHETHUECKUN PSII JIOMIAAN», «APXEO-IITEPUKCY,
«3Bepo3yonle  smepbly,  «Creronedansl»,  «Punmodurery,  «CeMeHHBIE
MAropOTHUKHNY, «buoreorpadbnyeckne 30HbI 3emMiny, «JIpeld KOHTHHEHTOBY,
«PenukTely, «HayanpHble cTagui SMOPHOHAILHOIO PAa3BUTHS HO3BOHOYHBIX
JKMBOTHBIX»,  «I OMOJOTHMYHBIC M aHAJOTMYHBIE  OpraHbl»,  «PYIMMEHTEI»,
«ATaBU3MBIY), «XPOMOCOMHBIE HAOOPHLI YENOBEKA M IMMMIAH3ey»,  «[ IaBHEBIE
HalpaBJICHUS DBOJIOLHNY, «O0II11e 3aKOHOMEPHOCTH DBOIIOIIUN.

O6opynoBaHue: KOJUIEKIIHU, repOapuu, MYISDKM HMCKOIAEMBIX OCTATKOB
OPraHHU3MOB; MYJISDKA TOMOJOTHYHBIX, aHAJIOTHYHEIX, PYANMCHTAPHEIX OpPraHOB
M aTaBU3MOB; KOJJICKIIMUA HACEKOMBIX.

Tema 2. Bo3HHKHOBeHHE M Pa3BUTHE KU3HU Ha 3eMuie

Bo3HuKHOBEHHE U Pa3BUTHE )KU3HH HA 3emJie

| IpoucxosxaeHne U pa3BUTHE JKU3HA Ha 3emiie




JlonayuyHble IIpPEACTABICHUSA O 3apOXACHUM XKu3HU. Hayunble
TUIOTE3bl BO3HMKHOBEHMSI KU3HM Ha 3emiie: abuorenes u
nmaHcnepMus. XUMHYECKash OdBOMIONHS. AOWOTEHHBIM CHHTE3
OpraHUYEeCKUX BEUIECTB U3 HEOPraHUYECKUX. DKCIIEPUMEHTAJIbHOE
IIOATBEPKJICHUE XMMHUYECKOW »HBomouuu. HadanbHble dTaribl
ounonornueckoi sBomtonuu. ['umoreza PHK-mupa. ®opmupoBanue
MeOpaHHBIX CTPYKTYpP UM BO3HHMKHOBEHHE NPOTOKJIETKHU. IlepBbie
KJIETKU U UX 3BOJronUs. DopMupoBaHUE OCHOBHBIX I'PYIII KUBBIX
OpPraHHU3MOB.

PazButue xu3Hm Ha 3emie mo spam U nepuonaM. Karapxei.
Apxelickas u mnporepo3orckas dpbl. Ilaneos3oiickas spa u e€
MEPUOIBI: KeMOpHUIHCKUH, OPJIOBUKCKUH, CUIIYpUHCKHIA,
J€BOHCKH, KAMEHHOYTOJIbHBIN, IEPMCKHM.

Me3so30iickasi 3pa U €€ Mepuoibl: TPUACOBBIN, FOPCKUI, MEJTOBOM.

Kaiino3oiickast 3pa u €€ neproibl: ajJeoreHOBbIN, HEOT€HOBBIH,
AHTPOIIOTE€HOBBIM.

XapakTepucTuka KiIuMMara W TEO0JOTMYECKHX IPOLECCOB.
OCHOBHBIE 3Tallbl dBOJIOIUN PACTUTEIBHOTO U KUBOTHOI'O MUDA.
Apomopdo3bl y pacTeHui U KUBOTHBIX. [losiBIeHue, pacuBeT u
BBIMUpaHUE TPYII )KUBBIX OPTaHU3MOB.

Cucrema OpraHM4eckoro Mupa Kak OTPa)K€HUE 3BOJIOLUU.
OCHOBHBIE CUCTEMATHUUYECKUE TPYIIIBI OPTaHU3MOB.

OBoyronusl 4enoBeka. AHTpONOJNOrHs Kak Hayka. PasButue
IIPEJICTABICHUM O TIPOMCXO0XKIEHUU YeoBeKa. MeToabl U3ydeHus
anTporioreHeza. CxoacTBa M pas3inuus 4eJIOBEKa M JKMBOTHBIX.
CucremaTH4ecKoe MOJI0KEHUE YEI0BEKa.

Juxymue cuinsl (axktopsl) anTponoreHe3a. Hacneacrsennast
M3MEHYMBOCTh M €CTECTBEHHbIM oTOOp. OOIiecTBeHHBI 00pa3
YKU3HM, U3TOTOBJIEHUE OPYINUN TPY/1a, MBIIIJIEHHUE, PEYb.

OcHOBHBIE  CTaAMM W BETBM  DBOJIOLMU  YEJIOBEKA:
aBCTPAJIONNTEKH, YemoBek ymenblil, YemoBek NPAMOXOIALINH,
UYenosek Heanxaepranbckuii, YemoBek pasymHbil. Haxonxu
HCKOMAEMbIX  OCTAaTKOB, BpeMsl  CYIIECTBOBaHHUS, 00JacTh
pacmpocTpaHeHus, O0BEM TOJIOBHOTO MO3Ta, o0pa3 >KHU3HH,
opyaus.

Yenoseueckne pacbkl. OCHOBHBIE OOJIBIITNE PACKI: €BPOTICOU THAS
(eBpaswuiickas), HErpO-aBCTPaJIOUIHAS (3xBaTOpHANbHAS),
MOHTOJIOMTHAS (a3uaTCKO-aMepuKaHcKas). UepTol

TCUIIOTE3bl  MPOUCXOXKJICHHUS KM3HM Ha 3emie. AOuoresnes
JloHay4yHBIe  TIPEACTABICHHSI O  3apOXKACHUM _ KW3HH
(kpearoHu3M). I'Mmore3a IOCTOSHHOIO CaMO3apOKJCHMS JKHM3HH M eé
onpoepkeHre onbiTaMu  D. Pemm, JI. Coamnannagu, JI.  Ilacrepa.
IIpoucx 0K aeHUE KU3HU U aCTPOOMOIIOTHSL.

OCHOBHBIE 3Tanbl HEOPraHWYECKOM dBoMtonKK. [InanerapHad (reo-soruyeckas)
DBOJIIOLHA. XMMHUUECKAS DBOTIONNs. AOHOIE€HHBIN CHHTE3 OPraHUYECKHUX BEIIECTB
n3 Heopraunyeckux. OmeiT C. Mumnepa u I'. FOpu. O6pa3oBaHue NOJMMEPOB K3
moHomepoB. KoaneppatHas rumore3a A. M. OnapwHa, rHIoTe3a IEpPBUYHOTO
oympona JIx. XonjaeiiHa, reHerudeckas rumore3a I. Mémrepa. Pubo3uMBbI
(T. Yek) m runmoresa «mupa PHK» V. I'uibepra. PopmupoBanne MeMOpaH
M BO3HUKHOBEHHME MPOTOKJICTKH.

Hctopus 3emiin 1 MeTOIbI €€ u3ydenus. MckonaeMble OpraHM4eCKUe OCTATKH.
I'eoxpononorus u e€ meroapl. OTHOCHUTENLHAS U a0COMIOTHAS T'€OXPOHOJIOIHSL.
I'eoxpoHosoruueckas IIKajaa: 30HbI, pbl, IEPUOALI, SIIOXH.

HayanpHble 3Tanbl OpraHudeckoi 3BOJONUHA. IToSBIIEHNE M 3BOJIIOIHNS ITEPBBIX
KJICTOK. OBOJIOIMSA MeTa0onau3Ma. BO3HUKHOBEHHE TEPBBIX  IKOCHCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOINIEHKH KaK aHAJI0T IEPBBIX Ha 3eMie COOOIIECTB.
CrpomartosuTsl. IIpoKapuoThl M DYKAPHOTEIL.

[TpoucxoxkacHNEe SYKApUOT (CUMOMOreHe3). DBONIOLUMOHHOE MPOUCXOXKICHUE
BUpYcOB. IIpoucxokaeHne MHOTOKJIETOYHBIX OpraHu3MoB. BoO3HHUKHOBEHHE
OCHOBHBIX T'DYIIT MHOTOKJIETOYHBIX OPraHU3MOB.

OcHOBHBIE DTallbl 3BOJIOIMH BBICHIMX pacTeHUKH. OCHOBHBIE apoMOP(dO3bI
pacteHuii. Brixog pactenuii Ha cymy. IlosBiIieHHME CHOPOBBLIX pPAacTeHUN U
3aBoeBanre mMH _cymn. CemeHnble pacteHus. IIponcXoKIeHHne ITBETKOBBIX
pacTEHUN.

OcCHOBHBIE DTallbl DJBOJIOIMH KUBOTHOro Mwupa. OcHOBHBIE apoMophO3bI
JKMBOTHBIX. Berackasa dayna. KeMOpuiicKkHil B3pbIB — MOSBICHUE COBPEMEHHBIX
tunoB. IlepBble Xxopa0oBbIe )KUBOTHEIE. JKH3HL B BOJiE. DBOMIOIHMS IT03BOHOYHIX.
[Ipoucxoxaenre amdubuii  u pentwinid. IIponcXoXaeHne MIEKOIUTAIOIINX
u otun.  [lpuanun  kmodyeBoro apomopdosa. OcBoeHHe 0eCIIO3BOHOYHBIMU
M ITI03BOHOYHBIMH JKUBOTHBIMHU CYIIIH.

PaszBuTHe XHU3HHM Ha 3eMJI¢ 10 HpaM M IIEPUOJIaM: apXeH, IPOTEPO30M, MaJICO30H,
M€e3030M, KaiHo30#. OOmas XapakKTepHCTHKA KIMMaTa M T'E€OJOTMYECKHX
npoueccoB. [1osBIeHNE M paclBET XapaKTEPHBIX OPraHM3MOB. YTIIE00pa3OBaHHUE:
€ro YCJIOBHS U BIMSHHUE Ha ra30BbIM COCTaB aTMOC(EPEI.

Hayunsle
M NaHCHEPMHUSL.




MPUCTIOCOOJICHHOCTH TPEACTABUTENCH YEIOBEUECKMX pac K
YCIOBMSIM ~ CYIIECTBOBaHMA. EJQMHCTBO 4enoBe4eCKHX  pac.
Kpuruka pacusma.

JdemoncTpanum:

Tlopmpemeor. ®@. Penn, JI. [1actep, A. . Onapun, C. Musep, I'.
Opu, Y. /lapBuH.

Tabauysr u cxemvi: «Bo3nukHoBeHue CONHEYHOW CHCTEMBI»,
«Pa3Butne opraHumueckoro wmupa», «PacTUTenbHas ~KIETKay,
«KuBotHas KJIETKa», «ITpokapuornueckas KJIETKa»,
«CoBpeMeHHasi cucreMa OpraHudyeckoro Mupa», «CpaBHeHUE
aHATOMMYECKHX YepT CTPOEHHUS YEJIOBEKAa U YeOBEKOOOpa3HbIX
00e3bsiH», «OCHOBHBIE MECTa MAaJCOHTOJIOTHYECKUX HaXOJO0K
IIPEKOB COBPEMEHHOr0 uelloBeKay, «/lpeBHelmue Joauy,
«/IpeBHue moan», «llepBble cCOBpeMeHHBbIE 0y, «Henopeueckne
paceD».

Obopyoosanue: mynsixu «lIpoucxoxaenue denoBeka» (Or0CTHI
aBCTPAJIONIUTEKA, MUTEKAHTPOIA, HEAHEPTajblla, KPOMaHbOHIIA);
CIIETIKM WM HW300paKeHHs KAMEHHBIX OpYyIUN IepBOOBITHOIO
yesioBeKa (KaMHU-YOMIIepsl, pyOuiia, ckpediia); reoXpoHOIOrnYecKast
Tabmuia; koyuteKius «DopMbl COXPaHHOCTH UCKOMAEMbIX KUBOTHBIX
U PaCTCHUI.

JlabopaTopHble n NpaKTHYeCKHe PadoThI:

Ilpakmuueckas paboma Ne 1. «/3ydeHne UCKOMIAaeMbIX OCTaTKOB
pacTeHMii 1 KUBOTHBIX B KOJJIEKLIHAX.

Oxckypcusi «IBOMIOLUSA OPraHMYECKOro Mupa Ha 3emie»
(B ecTecTBEHHO-HayUHbIH U KpaeBeTUeCKUul My3ei).

MaCCOBBIe BBIMUPAHHUA — JBKOJOIT'MYCCKHUC KPHU3UCHI IIPOHIJIOrQ. HDI/I‘-II/IHBI
U CJIEJICTBHSI MAacCOBLIX BEIMUpPaHHii. COBpEMEHHBIN DKOJOTMYECKMI KPU3HC, Er0
ocobennoctu. [Ipobiema coxpanenust 6nopa3zHooopasust Ha 3eMIe.

CoBpeMeHHas cucTeMa Opraundeckoro mupa. IIpuHIMIbl KiaccupUKaluu
OpraHnu3MoOB. OCHOBHBIG CUCTCMATHUUYCCKHUEC I'PVYIIIIBI OPTraHNU3MOB.

geMOHCT[!a!!I/II/I

IHoptperer: @. Pean, JI. Conamnannanu, JI. Ilactep, M. 1. Meuynukos, A. N.

OnapuH, JIK. XonzeiH, T. Mémnnep, C. Muunep,
I'. Opu.
Tabmumer  ucxembl: «Cxema omeita  @D. Pemm», «Cxema  omeITa

JI. ITacTepa mo M3yYESHMIO caMO3apOKICHUS sKU3HN», «Cxema onbita C. Mujiiepa,
I'. IOpuy, «9DTansl HEOPraHUYeCKON DBOJIIOLNINY, «[ '€0XpOHOIOrnYecKas IIKajia,
«HavanpHble 5Tanbl OpraHudecKor dBOMIONUNY, «CxeMa 00pa3oBaHus DYKapHOT
nyréM cuMmoOuoreneszay, «CucreMa KMBOH NPUPOALDY, «CTpOoeHHE BHPYCAY,
«ApomMopho3bl _pacTeHuiy, «PuHHODUTEY, «OIHOKIECTOYHLIE BOJIOPOCIIHY,
«MHOTOKJIETOUYHBIE BOAOpocHny, «Mxmuy, «llamoporumkmy, «l 0JJOCEMEHHEIC
pacTeHUs», «Opradbl IIBETKOBBLIX pacTeHH», «Cxema pa3-BUTHUS >KHBOTHOTO
Mupay, «ApomMopdo03bl KUBOTHEIX», «lIpocreiimmey, «KHIITEYHOIIOJIOCTHEIEY,
«IInockue YEPBUY, «YneHucToHoruey, «PBIOBDY, «3eMHOBOJIHBIEY,
«IIpecMpikarommecsy, «lItumnely, «MnekonuTarommey, «Pa3BUTHE KHU3HHU
B apXeMcKou apey, «Pa3BUTHE KU3HU B IPOTESPO30MCKOM dpey, «Pa3BUTHE KU3HU
B ITAJICO30MCKOM 3pen, «Pa3BUTHE KM3HU B ME3030MCKOM 3pey, «Pa3BUTHE XKU3HU
B KaWHO30HMCKOM 3pey», «CoBpeMEeHHas CUCTEMa OPraHHYECKOTr0 MUPAYy.

O0GopynoBanue: repOapuy  pacTEHUH pa3JIMYHBLIX  OTJECJOB; KOJJICKIIUH
HACEKOMBIX; BIayKHBIE TPENapaThl J)KUBOTHBIX ; PAKOBHHEI MOJIJTFOCKOB;, KOJUIEKITHHU
WTJIOKOKHUX, CKeJIETHI MO3BOHOYHBIX JKMBOTHBIX dYydeJla TITHUIl M 3BEpei;
KOJUICKIIMKM _OKaMEHEJIOCTEM, IMOJE3HBIX KMCKOMAEMBIX; MVIIIKM OPraHUYECKUX
OCTaTKOB OPTaHU3MOB.

JladopaTopHble M IPAKTHYEeCKHE PAOOTEI

1. BupryansHasnabopatopHaspaboTa «MoaenupoBaHue ONbITOB
Munnepa—IIOpu 1o n3ydeHnto abMOreHHOr0 CHHTE3a OPraHWYECKUX COCTMHEHUINB

[IEPBUYHON arMochepe.

2. JabopaTopHasga paboTa «/3ydeHHe M ONHCAHHWE MCKONAEMBIX
OCTAaTKOB APEBHUX OPTaHM3MOBY.
3. IIpakTnueckasa paboTa «M3ydeHue ocoOOCHHOCTEN CTPOEHUIPACTCHUI

PA3HBIX OTACIOBY.
4, IlpaxkTuueckas paboTa «M3ydyeHue ocoOCHHOCTEH CTPOCHHS
IIO3BOHOYHBIX ) KUBOTHBIX).




H[!OI/ICXOEZ!CHHC HEJIOBEKA — AHTPOIIOrEHES
Pazensl 1 3aJ1a4M aHTPOIIOJOTHH. METO 1Bl aHTPOIIOIOTHH.

CTaHOBJICHHE IIPSJCTABICHUN O IIPOMCXOKJICHUN YelIOBeKa. PelIMIHO3HbBIC
B033peHHA. COBpeMEHHBIC HAYYHEBIE TSCOPHH.

CX0ACTBO YEI0BEKA C KMBOTHBIMHU. CHCTEMAaTHUECKOS ITOJ0XKSHHME YCIOBEKA.
CBuzerenbcTBa  CXOJICTBA  YEJIOBEKA C  JKUBOTHBIMU:  CPaBHHUTEJIBHO-
Mopdonorugeckue, AMOPHUOJIOTHUYECKHE, (U3HOIOT0-OMOXMMHIYECKHE,
noBeacHYeckre. OTIHMYNS YeJIOBEKA OT JKUBOTHBIX. IIpIMOX0KACHNE M KOMILIEKC
CBSI3aHHBIX C HUM IIpM3HAKOB. Pa3BHTHE TOJOBHOIO MO3Tra M BTOPOH CHUTHAIBLHOM
CHCTEMBI.

JBmxymue cuibl (GakTOphl) aHTPONOT€HE3a: OMOJIOTHYECKUE, COIUAIbHEIE.
CoOTHOIIIEHHE OMOTOTUYECKUX U COLMAIbHEIX (haKTOPOB B aHTPOIIOIEHE3E.

OcCHOBHBIE CTaJMU aHTpomoreHesa. PaHHHME 4YeIoBEKOOOpa3HbIE 00€3bIHBI
(IIpOKOHCYIIBI) ¥ PAaHHME ITOHTUABI — OOIIKe IPEAKH YETOBEKOOOPa3HEIX 00€3bsH
H_JIIOJIeH. ABCTpaJIONMTESKH — ABYHOTHE NpeAkH yroAch. YeaoBeK yMeEJbIH,
MepBBIC M3rOTOBJICHUS Opyaui Tpyaa. YUenoBeK NpsIMOXOSIIHI M IEPBLIA BHIXOI
moaei 3a mpenenbl Adpuku. YemoBek reiaennOeprckuii — oOmMA mpeaok
HEaHJIEPTAILCKOTO YEJIOBEKA U YeJIoBeKa pasyMHOro. YemoBek HeaHASPTAIbCKUI
KaK BHJ JIOACH XOJIOJHOI'O KiIMMaTa. YenoBeKk pa3yMHBIM COBPEMEHHOI'O THIIA,
JIIEHUCOBCKUM YEOBEK, OCBOEHHME KOHTHMHEHTOB 3a mpenenaMu AdpHKH.
IlameoreHeTka M MaJICOrSHOMHUKA.

DBOJIOINSI COBPEMEHHOIO 4Yea0BEKA. ECTecTBEHHBIH 0TOOpD B MONMYJIAIMIX
yeJloBeKa. MyTallMOHHBIH mpoliecc U noauMopdusM. llonyasiimoHHBIE BOJHBEI,
aperd reHos, Murpanug U «3G(EKT 0CHOBATEII» B MOMYIAIHUIX COBPEMEHHOIO
YeJ0BEKa.

YenoBeueckue packl. IloHsATHE 0 pace. bonblime pachl:  €BpONCOMIHAS
(eBpasmiickas), aBCTpaJo-HErpouJHAas  (DKBAaTOpUAJbHAsg),  MOHIOJOMJIHAS
(a3MaTcKo-aMepuKaHcKkas). BpeMs M IYyTH paccelleHds] YEIOBEKA IO IIIAHETE.
EnvacTBO  demoBedeckux  pac.  HayyHasg  HECOCTOATENHHOCTh  pacH3Ma.
IIpucnocoOJIEHHOCTh YeJIOBEKA K Ppa3HBIM _YCIOBHAM OKPYXKAIOMIEH CpEeJbL.
Baugnue reorpaduyeckod  cpenbl W apedida  reHoB  Ha  MOPGOIOTHIO
H_(HU3HUOJOTHIO YETOBEKA.

MeX U CHUILIMHAPHBIE METOJIbI B (bu3HYeCKoi (OMOIOTMYECKOI )
AQHTPOIOJIOTUU.  DBOJIOUMOHHAS ~ AHTPOIOJOTUS M MaJIEOAaHTPOIOJIOTUs
JeJIOBCUYCCKUX MONYIIUNA. broconuanbHbIe MCCIIEJOBAHMS IPHUPOILI YCIIOBEKA.
HccaemoBanne KOYBOIIOLUN OMOJIOTHUECKOr0 M COLMAILHOIO B UEJIOBEKE.

geMOHCT[!a!!I/II/I

IHoptpetnl: Y. Jlapsud, JI. JIuku, J. . Pornuckuii, M. M. I'epacuMoB.




Tabauie!l U cxeMbl: «MeToabl aHTPOIOJOTHIY, «I OJIOBHOM MO3I YEJIOBEKA,
«YenoBekooOpasHble 00€3bsiHBY), «CKEIET 4Yen0oBEKa W CKEJIET IIMMIIAH3EY,
«PynumMeHTsI M aTaBU3MBIDY, «/IBmxkyiue CHJIBI AHTPOIIOrEHE3AY,

«OBOMIOIIMOHHOE JIPEBO YEJIOBEKAY, «ABCTPAJOIMHUTEKY, «YeI0BEK YMEIBINY,
«YenoBek  OpIMOXOISImuiy, «JleHucoBckmil  denoBek» «Heanaeprablibly,
«KpomaHbpOHIIBY, «IIpenkn yenoBekay, «IDTalbl SBOJIOLMM YeIoBeKay, «Pachl
YCIIOBEKAY.

O060opya0BaHKE: MYJISDKA OKAMEHEIOCTEN, IPEAMETOB MATEPUATBLHON KYILTYPEI
IIPEJKOB YeJI0BEKa; penpoaykiuu (dbororpaduu) KapTUH ¢ MU(OIOTHUYECKUMHU
1 OMOJIEHCKUMM CIOJKETAMH IMPOMCXOKIACHHS 4eIoBeKa; (hoTorpaduy HaXOIOK
HMCKOIIAEMBIX OCTATKOB YEJIOBEKA; CKEJIET YEIOBEKA; MOJEIb 4epena 4YeJIoBeKa
M Yepena MUMIIaH3€e; MOJENbh KUCTH YEI0BEKA M KMUCTH IMMIIaH3€; MOJIEIH TOpca
IIPEJKOB YEJIOBEKA.

JlaboparopHeple ¥ NPAKTHIECKHE PAOOTEI

1. JJabopaTtopHasgpaboTta «M3yuyeHne 0cOOEHHOCTEN CTPOEHHNS CKEJIETA
YEeJI0BEKA, CBA3AaHHBIX C IPSIMOXO0KICHUEM).

2. IlpaxkxtmueckaspaboTa «/M3ydcHrue S5KOIOTHUESCKUX aalTaIllui
YEIIOBEKAY.

Tema 3. Opranu3mbl 1 OKpY:Kal0Ias cpeaa

Opranu3Mbl 4 OKpY:Kalas cpeaa

DKOJIOTHSl KaK Hayka. 3aJaud U pa3/elibl IKOJIOTHU. MeTobl
9KOJIOTHUECKUX HCCIEeIOBAaHUN. DKOIOTHUYECKOE MHPOBO33PEHUE
COBPEMEHHOTO YeJIOBEKA.

Cpenpl oOMTaHMSI OPTraHU3MOB: BOJHAs, HA3eMHO-BO3AYIIIHAS,
MMOYBEHHAS, BHYTPHOPTaHU3MEHHAS.

Okonorudeckue ¢akropbl. Kraccuduxamus >SKOIOTHUYECKUX
(dakTOopoB: abWOTHUYECKHE, OWMOTHYECKHE ¥ aHTPOIOTEHHEIE.
JleiicTBHE SKONIOTHUECKUX (aKTOPOB HA OPTaHU3MBI.

AOuoTtndeckrue (HaKTOphI: CBET, TeMIlepaTypa, BIAKHOCTD.
®oronepuonusm. IlpucrnocobiieHnss OpraHu3MOB K JEHCTBHUIO
abnotnueckux (Gpaxrtopos. bruomornueckue puTMEI.

buotnueckue dakropsl. Buasl OMOTHYECKHUX B3aUMOICHCTBUI:
KOHKYPEHIIUS, XUIIHUYECTBO, CHUMOMO3 U ero  (opmsl
[lapazutu3M,  Koomepauus, MyTyallu3M, KOMMEHCaIN3M
(KBapTHPAHCTBO, HAXJIEOHMYECTBO). AMEHCAIN3M, HEUTPAITU3M.
3HavyeHHEe OMOTHYECKUX B3aMMOJCHUCTBHHN ISl CYIIECTBOBAHMS
OpPraHU3MOB B PUPOJHBIX COOOIIECTBAX.

Ikoqaorus — HayKa 0 B3AaUMOOTHOILUICHHUAX OpraHusmMoB

M HAIOPraHW3MEHHBIX CHCTEM ¢ OKPVKAIOLIEH cpe1oil
3apoxkaeHnue 1 pazsurue dxoxornu B Tpyaax A. I'yvmOossnara, K . @. Pyise,

H. A. CeBepuona, O. I'ekkenst, A. Tencnu, B. H. Cykauépa. Pa3gensl ¥ 3agaun
dKOJIOTHH. CBsI3b DKOJIOTHH C IPYTHMH HAYKaAMHU.

MeTtoanl 3KoJoruu. IloneBble HAOMIOAEHHS. DKCOEPUMEHTHI B DKOJIOTHH:
NPUPOJHLIE U JlabopaTropHble. MoaeaupoBaHWe B JKOJOTHHA. MOHHTOPHHT
OKPY KAIOLIEH Cpebl: JJOKATbHBIN, PETHOHAIBHEIN U II100aIbLHBIH.

3HaUCHNE  DKOJIOTHMYCCKMX 3HAHMM  JUIA  9YeI0BEKa.  JKOJIOTHIECKOE
MHPOBO33PEHNE KAK OCHOBA CBS3EH UeJoBeYecTBa ¢ MpHUpojoi. PopMupoBaHue
DKOJIOTHYECKON KYJIBTYPhI U DKOJOTHYECKON IPAMOTHOCTH HACEJIEHHUSL.

emoncrpannn

Ioptpeter: A. I'yvmboapar, K. @. Pympe, H. A. Ceeprios, 3. I'ekkelnn,

A. Tencmu, B. H. Cykaués.

Tabuuikl ¥ cxeMbl: «Pa3iensl 9KOJIOrHnY, «MeToIbI SKOJOrumny, «CxeMa
MOHHTOPHHTA OKPYKAIOIIEH Cpeably.

JlaGopaTopHbie ¥ IpaKTHYeCKHe PA0OThI
JJabopartopHasgspaboTa «M3yueHrHe METOIOB DKOJIOTHIECKUX
HCCICTOBAHMINY.




OKOJIOTUYECKHE  XApaKTEpUCTUKU nonyiasiuuu. (OCHOBHBIE
[IOKA3aTeNH MOMYIALUN: YACIEHHOCTD, IIJIOTHOCTD, POKIaEMOCTD,

CMEpPTHOCTb, IPHUPOCT, MUrpauud. JluHaMMKa YHUCIEHHOCTH
HOMYJISAUUH U €€ perysnusl.
JdeMoHcTpauuu:

Hopmpemuot: A. T'ymbonbar, K. @. Pynwe, D. ['ekkens.

Tabauyst u cxemor: xapta «lIpupogasie 30061 3eMiny, «Cpeabl
oOutaHus opranuzMoB», «®Doronepuoguzm», «llomynauumy,
«3aKOHOMEPHOCTH POCTa YHCICHHOCTH TOMYISAINUN HH(Y30pHH-
Tydenbkny, «[luiesbie nemnmy.

JlaGopaTopHble 1 IPAKTHYECKUE PA0OTHI:

Jlabopamopnass ~ paboma  Ne 3.  «Mopdomorudeckue
0COOCHHOCTH PACTEHHM U3 Pa3HBIX MECT OOUTAHUS.

Jlabopamopnas paboma Ne 4. «Bnusinue cBeta Ha POCT U
pa3BUTHE YEPEHKOB KOJIEyCay.

Ipaxmuueckas paboma Ne 2. «I1oac4ET TIIOTHOCTH MTOMYJISITII
pa3HbIX BUJOB PACTCHUID».

Opranu3Mpl ¥ cpe/ia 00UTAHUS
Dkojiornueckue GhaxkTopbl U 3aKOHOMEpHOCTH X neiicteus. Kiaccudukamms

DKOJIOTMYECKUX (AKTOPOB: aO0MOTHYECKHE, OHMOTHYESCKHE, aAHTPOIOTreHHEIE.
OO0uie 3aKOHOMEPHOCTH  JICHCTBUS  DKOJOIMYEeCKHMX hakTopoB. IlIpaBmiio
munnMyma (K. IInopenrens, 1O. JIn6ux). TolepaHTHOCTL. DBpUOMOHTHBIE
M CTEHOOMOHTHBIE OPTraHU3MBIL.

Aobuornueckue dhakTopbl. CBET Kak 3KoJorndeckuil hakrtop. JelcTBHE pa3HbIX
YYaCTKOB COJIHEUHOI'O CIIEKTPAa Ha OPraHM3Mbl. DKOJOTHYSCKUE IPYIIILI PACTCHUMN
M JKMBOTHBIX 110 OTHOIIEHHIO K cBeTY. CHrHaJIbHAs poib cBeTa. PoTONSpHOaN3M.

Temueparypa Kak dKoigorndeckuii daxrop. JelcTBrue TeEMIEpaTypsl Ha
opraiusMal. 11oMKHI0TEpMHBIE 1 TOMOHOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE
M CTCHOTEPMHBIE OPTraHU3MBEL.

BaaxknocTh Kak  3koJiormyeckuii  dakrop. IlpucrnocoOieHus  pacTeHHi
K IOJiIepKaHni0 BoAgHoro Oamanca. Knaccudukaius pacTeHUH O OTHOIIEHHIO
K Boje. ITpucroco0ieHus JKUBOTHBIX K M3MEHECHUIO BOAHOI'O PEXKUMA.

Cpenpl  00MTaHUS OpPraHM3MOB: BOJHAs, HA3€MHO-BO3AYVIIHAS, IOYBEHHAs,
rIyOMHHAs  MOJANOYBEHHAs, BHYTpUOpPraHu3MeHHas. DHU3UKO-XMMHYECKHE
0COOCHHOCTH _ cpea  oOuTaHus opraHu3mMoB. [IpucnocoOeHHs  OpraHu3MOB
K JKM3HHU B Pa3sHBIX Cpeaax.

buosornueckne putMbl.  BHelmHuWe ¥ BHYTpPEHHUE PHUTMEL  CyTOYHBIC
M TOANYHEIE pUTMBIL. IIprcmoco6aeHHOCTL OPraHu3MOB K CE30HHBIM H3MEHEHUSIM
YCIIOBHUM JKM3HH.

Kusnennsie hopmbl oprannsmos. TloHsTue o sxu3HeHHor dhopme. JKu3neHuoie
(GopMBI pacTeHHUl: HEPEBbSA, KYCTAPHHKH, KYCTaPHUYKM, MHOTOJETHHE TPaBBL,
oaHoyieTHHE TpaBbl. JKuzHneHunle GOpMbI JKUBOTHBIX: THAPOOHOHTHI, T€OOHOHTEI,
a’3poOMOHTBL. OCOOCHHOCTH CTPOSHMS U 00pa3a yKU3HHU.

bruortnueckue dakropsl. Bunpl OMOTHYECKHUX B3aMMOJIEHCTBUN: KOHKYDPEHIIHSL,
XHAIIHAYECTBO, CUMOMO03 M _ero ¢dopMbl. [lapasuTusM, Koomepalus, MYTYaAJIN3M,
KOMMEHCaJIU3M (KBapTHPAHTCTBO, HaXJIEOHUYECTBO). Herpoduueckue

B3auMoOJiericTBUs  (Tommueckne,  dopuueckue, (dabpuueckue). 3HaueHHE
OMOTHYECKUX B3aMMOJEWCTBUI JUIS CYIIECTBOBAHHMS OPraHHU3MOB B CpEIE
obutanus. ITpHHIMI KOHKYPEHTHOTO HCKIFOYCHHS.

emoncrpannn

Tabauupl M cXeMbL:  «ODKOJOrHYeECKHE  (DaKTOpb», «CBETOBOH  CIEKTPY,
«OKOJOTrHYECKUE TPYIIIBI JKUBOTHEIX O OTHOIIEHUIO K CBETY», «TCIIIOKPOBHBIE
JKMBOTHBIE», «XOJIOJJHOKPOBHEIC JKHBOTHBIE», «DH3MOIOTMYECKUE aJanTallui
JKMBOTHBIX», «Cpeanl oOMTAaHWSA OpraHu3MoBy», «BHOJOrHYECKHE PUTMBDY,
«KusHeHHsle  (QopMBl  pacTeHui», «Ku3HeHHBIE  (GOpMBI  JKMBOTHBIXY,




«3JKocuCcTEMA IITUPOKOIMCTBEHHOTO JIecay, « DKOCUCTEMA XBOMHOTO Jecay, «llenu
HTaHUSY, «XUIHUYecTBOY, «llapasutuzmy, «KonkypeHuusy, «CuMOno3,
«KoMMEHCcaAIH3M.

OOGopynoBanue: repOapuyM  pacTeHUN UM KMBOTHBIX, IPUCIIOCOOJECHHBIX
K BIUSHHUIO PAa3IMYHBIX JKOJOIMYECKHMX (AaKTOpPOB; repOdapuu CBETOJIOOHUBBIX,
TCHEIIFOOMBBIX M TCHEBBIHOCIMBBLIX PACTCHHUI; CBETOIIOOUBBIC, TCHEIIOOHMBEIC
M TCHEBBIHOC/IMBBIE KOMHATHBIE pAacTeHHs; TepOapu ¥ KOJUICKIIHH
TEILIOIIOOMBBIX, 3UMOCTOMKUX, MOPO30YCTOMYMBBIX PACTCHMM; Yydella IITHI
HA_3Bepei; repOapum pacTEHUM, OTHOCSIIUXCA K THrpoduram, Kcepoduram,
Me30(HuTaM; KOMHATHBIC PACTCHHUS HAHHBIX TPYII; KOJUICKIIUH >KHBOTHBIX,
OOMTAIOIIMX B Pa3HBIX Cpejax; repOapuu M KOJUJICKIIMU PACTEHHMH U JKMBOTHBIX,
00JIaIaAFOIINX YepTaMM IMPUCIOCOOIECHHOCTH K C€-30HHBIM M3MEHEHUSIM YCIIOBHI
JKU3HU, repOapuu U KOJUICKIIUKA PACTEHUH U YKUBOTHBIX PA3JIMYHBIX YKU3HECHHBIX
(hopM; KOJUICKIIMH KWBOTHBIX, YYACTBYIOIIUX B PA3IUYHBIX OHOTHYCCKHX
B3aUMOJICHCTBUSIX.

JlabopaTopHble M IPAKTHYEeCKHE PAOOTEI

1. laGopaTtopHass paboTa «BbIsSBICHHE NPUCIIOCOOICHUH OPTraHU3MOB
K BIUSHUIO CBETaY.

2. labopaTtopHass paboTa «BbIsSBICHHE MPUCIIOCOOICHUH OPTraHU3MOB
K BJIUSHHUIO TEMIEPATYPhDy.

3. JlabopaTopHaspaboTa «AHATOMUYECKHUE OCOOCHHOCTH PACTEHUN
M3 Pa3HBIX MECT OOUTAHUIY.
DKOJIOrNs BUIOB VI NONYISIIIMI

DKOJOTMYECKHUE XaPAKTEPUCTUKN monyasuuu. [Tonynsaius KaK OMOoJ0ru4ecKast
cuctema. Pollb HEOTHOPOJHOCTH Cpeibl, PU3MUYECKHUX OaphbepOB M OCOOCHHOCTEH
OMOJIOTMH BHIOB B (DOPMHUPOBAHUU IPOCTPAHCTBEHHOW CTPYKTYPHI ITOIYIISIIMMA.
OCHOBHBIC TOKA3aTEIU IOMYISIUKA: YUCICHHOCTh, IUIOTHOCTh, BO3pACTHAs
M_TI0JIOBas CTPYKTYpa, POKIAAEMOCTh, IPHPOCT, TEMII POCTA, CMEPTHOCTD,
MUTDAIIHSL.

DKojoruueckas CTpyKTypa monyiusiun. OleHKa YHUCAESHHOCTH IOMYJISIIHH.
JIMHAMKKA MOMYJISIUK M € peryasauus. bBHOTHYEeCKU MOTEHIUAT TONMYJISIIUH.,
MogenupoBaHue JHHAMUKH _ HONyasnud. KpuBble  pocTa  YHMCICHHOCTH
nonyisiuy. KpuBble BEDKMBAHUS. Peryisius 4YMCICHHOCTH MONYIISIUNA: POJIb
(baKTOPOB, 3aBHUCINIMX M HE 3a-BUCANIUX OT INIOTHOCTH. DKOJOTHYCCKHE
crpareruu BUAoB (r- u K-crparerun).

[ToHsTHE 00 SKOJOTMYECKON HHMINEe Buaa. MecTtooOuTanue. MHOromMepHas
Mozenb dkojorndeckor Huinu Jx. M. XatumHcoHa. Pa3zMephl 3KOJOTHYECKOM
Hum. [loTeHIManpHas U pealn30BaHHas HUIIIH.




Buja kak cucreMa momyJisiiivid. Apeajibl BUJIOB. BUIIBI M MX KH3HEHHEBIE
CTpaTETruu. JKOJOTHYECKIE YDKBUBAJICHTHI.

3aKOHOMEPHOCTH NOBEACHHUS U MUI'PALIMHI JKUBOTHBIX. bBHOJOrMUecKe HHBA3HU
Jy)KEPOIHBIX BHIOB.

ECMOHCTpanvuun

IHoptpet: Ix. 1. XaTYMHCOH.

Ta0aunp! U CXCMBbI. «OKOJIOTHIECKHE XapaKTCpUCTUKHU HOIIYJIAIINI),
«IIpocTpaHcTBEHHAS CTPYKTYpa HNONVYJIALINNY, «Bo3pacTHEIe IITHUpaMH bl
OOIMYJIAITMH Y, <<CKODOCTI> 3aCCJICHUA  ITOBCPXHOCTHU 3emim pPa3iIn4YHbIMH

opraHuzMaMm», «MoJiens dxojiorndeckor Humu Jx. M. XaTynHcoHay.
O6opynoBanue: repOapuy pacTEHUN; KOJUIEKIIMH KUBOTHBIX.
JladopaTopHble U IPaKTHYeCKHE PAOOTEI

JJabopatopHasd pabora «lIpucnocoOicHHs cEMIH pacTEHUI

K PacCeIICHUION.

Tema 4. Coo0111€CcTBA M DKOJIOTHYECKHE CHCTEMbI

Coo01recTBa M DK0JOrH4ecKue CHCTEMBbI

Coo01iecTBo oOpraHu3mMoB — OnoneHo3. CTpyKTypsl OHMOLIeHO3a:
BUJIOBas, NPOCTpPAaHCTBEHHas, Tpoduueckas (mumienas). Bunasi-
noMuHaHThL. CBS3M B OMOIIEHO3E.

Okonoruyeckue cucreMmbl  (3kocucteMbl). I[lonstue 00
sKOocUcTeMe M OuoreoneHo3e. DyHKIMOHAIbHBIE KOMIIOHEHTHI
HKOCUCTEMBI: MTPOAYIEHTHI, KOHCYMEHTHI, peaylieHThl. KpyroBopor
BEIIECTB M TIOTOK OHHEPIUUM B DIKOCUCTeMe. Tpoduueckue
(MIeBple) YpPOBHU OKOCHCTEMBI. [lWImeBble 1emM W CeTH.
OcCHOBHBIE TTOKa3aTEeIN HKOCUCTEMBbI: OuoMacca, MPOAYKIHSL.
OKOJIOTUYECKHE  THpPaMHIbL:  TPOAYKIUH,  YHCICHHOCTH,
6uomaccel. CBOMCTBA 9KOCHCTEM: YCTOWYMBOCTh, CAMOPET YL,
pa3zButue. Cykueccus.

[IpupoHbIE SKOCHCTEMBI. DKOCUCTEMBI 03€P U PEK. DKOCUCTEMA
XBOWHOTO WJIM IIMPOKOJIMCTBEHHOTO Jieca.

AHTpOIIOTeHHBIE HKOCHCTEMBI. ATPOIKOCUCTEMBI.
YpboskocucreMbl. buomorndeckoe M XO03SHUCTBEHHOE 3HAYCHUE
arpo’KOCUCTEM U YPOOIKOCUCTEM.

BuopaznooOpaszue kak (HakTop YCTOHYMBOCTH HKOCHUCTEM.
CoxpaHeHre OMOJIOTHYECKOT0 pa3HOOOpa3us Ha 3emiie.

VYuenue B.M. Bepnanckoro o Ouocdepe. I'panuisbl, cocraB u
cTpykTypa ouochepsnl. )KuBoe BEIIECTBO U €r0 (PyHKITUH.

IJKO0JIOrHsl CO00IECTB. JKOJOINIEeCKHE CHCTEMBbI
Coo011iecTBa  OpraHm3MoOB. BHOIIEHO3 ™ €ro  CTPYKTYpA.

opraHm3MaMiy B OMOLIEHO3E.

DkocucremMa Kak oTkpbiTag cuctema (A. JIx. Tencnn). PYHKIHOHAILHBIE
OJ0KM OPraHM3MOB B DKOCHCTEME:. MPOAYIIEHTHI, KOHCYMEHTBI, PEAYIEHTEL
Tpoduueckne ypoBHH. Tpodwnueckme menu u ceth. AOuoTrHueckne OIOKH
skocucTeM. I1ouBBI M MBI B 5KOcHcTeMaX. KpyroBopoT BEIECTB ¥ NOTOK SHEPTHH
B DKOCHUCTEME.

OCHOBHBIE TOKA3aTEIN YKOCHCTEMBI. broMacca ¥ IpoayKIusg. DKOJOTHUSCKHE
MUPAMUJILI YHCEN, OMOMACCEHI M DHEPTHH.

Hunamuka sxocucmem. Kamacmpoduueckue nepecmpotiku. Dnykmyayuu.
HamnpasienHple 3aKOHOMEPHBIE CMEHBI  COO0IIECTB — cyKieccuu. IlepBuuHbIe
Y BTOPUYHbIE CYKIIECCUU " UX MPUYMHBI.

CBs3u  MEXIY

AHTponoreHnble BO3JEHCTBUA Ha cykneccuu. KimMMakcHOe CcOOOIIECTBO.
buopasnoobpa3zue M IMOIHOTAa KPYTOBOPOTA BEIIECTB — OCHOBA YCTOHYMBOCTHU
COOOIIIECTB.

[IpupoaHbIe SKOCUCTEMEL. JKOCUCIEMbL 038D U PeK. IKOCUCmeMbl _MOopell
U OKeaHos8. IKocucmemvl myHOp, 1ecos, cmenell, NyC-mbitb.

AHTpOIIOreHHBIE PKOCUCTEMEL. ATPO3KOCHCTEMA. ArpOorieH03. Pazmmaust Mexy
AHTPONOT€HHBIMHU U IIPUPOIHBIMU DKOCHCTEMAMH.

YpboskocucteMbl. OCHOBHBIE KOMIIOHEHTHI YpOosKkocucTeM. I'opoackas daopa
u_(dayHa. CuHaHTpOIIM3AIIHS TOPOJICKOM (dbayHbI. buonornyeckoe
M XO3AMCTBEHHOE 3HAYEHUE arpPOIKOCUCTEM B YPOOIKOCUCTEM.




Ocobennoctn  Omocepsl  Kak  TIOOAIBHON  YKOCHUCTEMBI.
JlunaMuyeckoe paBHOBECHE U oOpaTHas CBsA3b B Omocdepe.

KpyroBopoTsI BemecTB 1 OMOreOXMMHUECKUE IIHKITBI AJIEMEHTOB
(yrmepona, a3ora). 3oHaIbHOCTH OMocdepbl. OCHOBHBIE OMOMBI
CYIIH.

YenoseuecTBO B 6uochepe 3emin. AHTPOIIOT€HHbIE HU3MEHEHHUS
B Omocepe. [1odanbHBIE YIKOIOTHUECKUE TTPOOIIEMBI.

CocymiectBoBaHMe NpUPOAsl U uejoBeuecTBa. CoxpaHeHHE
Oropa3zHo00pa3msi Kak OCHOBA ycToMunBOCTH Ouochepsl. OcHOBa
paIMOHAJILHOTO YIPABIEHUS NPUPOJHBIMH PECypcaMH U HUX
UCIOJIb30BaHue. J{OCTH)KEHUST OMOJIOTHH U OXPaHa MIPUPOJIBI.

JlemoHcTpanum:

Topmpemur: A. JIx. Tencim, B. H. Cykaués, B. Y. Bepuaackuii.

Tabnuyvr u cxemol: «Ilumesble nenn», «bHOLIEHO3: cCOCTaB U
cTpykTypay», «lIpupomabie coobmiectBay, «llemm mTaHUNY,
«Jxonoruyeckass —nupamuga», «buochepa U yenoBeK»,
«DKOCUCTEMA IUPOKOIUCTBEHHOTO JIecay, «IKOCUCTEMA XBOMHOTO
neca», «buorneHo3 Bomoémay, «ArporeHo3», «lIpumepHbie
AQHTPOIIOI€HHBIE BO3ACUCTBUS Ha MpUPOLY», «Baxuenmmue
MCTOYHUKHU 3arpsi3HEHUS BO3/yXa U TPYHTOBBIX BOa», «[louBa —
BaXKHeiIas cocrapisiomas ouocdepor», «PakTopbl Aerpajanuu
nouB», «llapHukoBeiit 3PdexT», «DaKkTOpbl PagMOAKTUBHOTO
3arpsisHeHUs1 Ouocheprr», «OO0mas crpykrypa Ouocheps,
«Pacnipoctpanenne xu3Hu B Ouochepey», «O30HOBBIA DJKpaH
ouocdepnr», «Kpyroopot yriepoaa B 6uochepe», «Kpyropopot
a30Ta B IPUPOJEN.

Obopyoosanue. Moaenb-anTuIMKaIus « TUMTUIHBIE OMOIIEHO3bIY;
repOapuii «PacTuTensHbIe COOOIIECTBaY; KOJUIEKITNH «BHOIIeH03Y,
«Bpenurenn BaKHEWIIHUX CEIIbCKOXO3AMCTBEHHBIX KYJIbTYP»;
repOapuu M KOJUIEKIIMH PACTEHUN U )KMBOTHBIX, IPUHATIEKALITHE
K pa3HbIM SKOJOTUYECKUM Tpymmnam ogHoro Bujaa, KpacHas kHura
P®, nzo6pakeHus: OXpaHsIEeMbIX BUI0B PACTCHUN U KUBOTHBIX.

3aKkoHOMEPHOCTH (OPMHUPOBAHKSI OCHOBHBIX _B3aMMOIEHCTBUN OpraHM3MOB
B DKOCHCTEMAX. Pob Kackaono2o 3¢hgexma u 61u006--30upuxamopos (Kioyesolx
61008) 8 DyHKyUoHUposanuu dxocucmem. 1IepeHOC SHEPrUuU U BEIIECTB MEKIY
CMEKHBIMHM DKOCHUCTEMAMHU. Y CTOHYHUBOCTh OPraHU3MOB, TONYJISIIHIA U DKOCUCTEM
B YCJIIOBUSIX €CTECTBEHHBIX M aHTPOIOTEHHBIX BO3IECHCTBHU.

Mexanuzmwi 8030elicmeust 3a2psA3HeHUl PAa3HbIX munoe Ha
CY00peanU3MeHHOM, OP2AHUSMEHHOM, HONVIAYUOHHOM U IKOCUCTNIEMHOM YPOBHSAX,
OCHOBbI 9KOJI02UYECKO20 HOPpMUPOBAHUS

AHMPONo2eHH020 _8o3zoelicmeausi. MeTo1oI0rusl MOHMTOPUHIA €CTECTBEHHBIX M
AHTPONOT'€HHBIX YKOCUCTEM.

Jemoncrpanun

[Toptpet: A. JIx. Tercnu.

Tabmuupl W CXEMBL: «CtpykTtypa  OHOIIEHO3a», «Jxocucrema
IIMPOKOIMCTBEHHOIO Jecay, « DKOCHCTEMA XBOMHOI0 jecay, «PyHKIIMOHAILHBIE
CPYIIIBLI  OPTaHHU3MOB B DKOCHCTEME», «KpYroBOpoT BEIIESCTB B DKOCHCTEMEY,
«llenu nuTanus (IacTOMIHAS, JETPUTHASN)», «IKOJOIHYECKas] TUPAMUIIA YUCEID,
«IKoJIorHYecKas MUpamMuia OMOMacChly, «IDKOJIOTHIECKAsS MUPAMUIA SHEPTHI),
«O06pa3oBanue 6osoTay, «l[lepBudHas cykueccus», «BoccranoBiaeHue jgeca mocie
mokapay, « JKOCUcTEMa 03epay, «ArporeHo3», «KpyroBopoT BEIIECTB U IOTOK
SHEPIUHU B arpolieHo3e», «I[IpuMepsl ypo0o-3KOCUCTEMY.

O06opyaoBaHue: TepOapuy pacTSHMI; KOJUIEKIIMU HACCKOMEIX; Yydella IITHI]
M 3Bepei; repOapuu KYJIbTYPHBIX M JIMKOPACTYIIUX PACTCHUM; aKBAPUYM Kak
MOJIETb YKOCUCTEMEL.

JlabopaTopHble M IPAKTHYEeCKHE PAOOTEI
1. IlpakTuueckaspaboTra «/3ydyeHne U onucaHue YpOOIKOCUCTEMED.

2. JabopaTtopHasa pabora «HM3yuenne pasHooOpashs  MEIKHX
NOYBEHHBIX WICHHUCTOHOTHX B Pa3HBIX YKOCUCTEMAXY.
3. DkcKkyp cusg «ODKCKypcus B TMIOMYHBIA OworeoreHo3 (B myOpaBy,

Oepe3HsK, EIbHUK, Ha CYXOMOIbHBIN MM MOMMEHHBIH JAYT, 03€p0, 00JI0TO)Y.
4. DKCKYp CcHU S «IKCKYPCHSI B arpodKOocUcTEMY (Ha IOJIE MJIM B TEINIMYHOE

XO3HCTBO)».
Buocdepa — rjao0aanpHasg DKOCHCTEMA
buocdhepa — obOmerutanerapHasg 000J04YKka 3eMiId, IIe CYIIECTBYVET WU

CYIIIECTBOBAJIA )KM3Hb. Pa3sBUTHE IPEACTABICHUI 0 Onochepe B Tpyaax . 31occa.
VYuenne B. M. BepHaackoro o 6mo-chepe. O6aactu O6uocepsl M €€ cocTas.
JKuBoe BemectBo Orocheps! U ero (yYHKIIHH.

3aKOHOMEPHOCTH CYIISCTBOBaHUs Omochepbl. Oco0eHHOCTH OMochephl Kak
100aIbHOM AKOCUCTEMEI. JIMHaMHYecKOe paBHOBecHE B Ouochepe. KpyroBoporsl




BEIIECTB U OMOr€0OXUMHYECKHE IIMKJIIBI (YIIE€pOaa, a30Ta). PUTMUYHOCTE SBIEHUIT
B Omocdepe.

3oHaIbHOCTE OHocdepkl. ITonaTrue o 6uome. OCHOBHBIE OMOMBI CYIIIM: TYHApPA,
XBOMHBIE JIeca, CMEIIAaHHbIE M IIMPOKOJMCTBEHHBIE J€ca, CTEIH, CaBaHHLI,
IYCTBIHU, TPOIMYECKHE JIeca, BLICOKOropbs. KnumaT, pacCTUTENbHBINA U JKUBOTHBIN
MHUpP OHOMOB CVIIIH.

CtpykTypa ¥ GYHKIHS JKHUBBIX CHCTEM, OIEHKA MX PECYPCHOIO MOTEHIHAIa
1 0noc(hepHbIX (HYHKIIHIA.

[JdemoncTpanuu

IlopTpetnl: B. Y. Bepuaackwuii, D. 3rocc.

Tabunibel u cxembl: «l'eochepnl 3emuny, «KpyroBopoT a3ora B IPHUPOIEY,
«Kpyrosopot yriuepoja B npupoae», «KpyroBopoT KHCIOpOJaa B IPUPOIE,
«Kpyrosopot Boabl B pupoae», «OCHOBHBIE OMOMBI cyIny, «KauMaTHndeckue
nosica 3emuiny, «Tyaapay, «Tanray, «CMentadneiid gecy, «IIIMpOKOJIMCTBEHHBIN
necy, «Crenby, «CaBannay, «I1ycTeiaay, « Tpolnnyeckuii Jecy.

O6opynoBanue: repdbapuu pacTCHUM Pa3sHEIX OMOMOB; KOJICKIIUH JKHBOTHBIX.
YesoBEK ¥ OKPYIKAIONIAS CpE/Ia

DKOJIOTHYECKHE KPU3UCHI M X MPUYKHBL. Bo3aelicTBHE YeoBeka Ha Onochepy.
3arpssHeHre BO3AYIIHOM cpeabl. OxpaHa Bo3J1yxa. 3arpsA3HEHUE BOJHON Cpebl.
OxpaHa BOAHEIX pecypcoB. Paspymenne mousbl. OxpaHa HOYBEHHBIX PECYPCOB.
M3MmeHnenune xnmmara.

AHTpOIIOT€eHHOE BO3JIEMCTBUE HA PACTUTENBLHBIA M KMBOTHBIM Mup. OxpaHa
DACTUTENBHOIO0 M KUBOTHOrO Mupa. OCHOBHBIE NPHUHIMILI OXPaHBI IIPUPOJIEL
Kpacuple kuuru. Oco0o oxpanseMble npupoanbie Teppuropun  (OOIIT).
Borannueckue cajibl M 300-JTOTHYECKHE MMAPKH.

OCHOBHBIE IIPHUHIINANL] YCTOMYHUBOIO Pa3BUTHS YEIOBEYECTBA UM IPUPOIELL.
PanmonanbHOE MIPUPOOIIOIE30BAHNE U COXpaHEHHE OHOJIOTHYECKOTO
paszHooOpasug 3emuau. OO1IHe 3aKOHOMEPHOCTH MIO0AIBHBIX DKOJIOTHUYECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOIO KPH3KCA M €r0 BEPOSITHEIC MOCJIEICTBHS.

Pa3BuTHE METOHOB MOHHUTOPHHIA PA3BUTH OITACHBIX TEXHOIEHHBIX IPOIIECCOB.
Cucmemmnble uccne008aHus. nepexooa K pecypco-coepezaroujeli
U KOHKYPEHMOCNOCOOHOU — dHepeemuxe. buo-noruueckoe pa3zHooOpaszue
Hu_Ouopecypcrl. Hayuonanvuvie ungopmayuonnvle cucmemvl, obecneyusarouue
docmyn K uHgopmayuu no coCmosHuo omoeibHulx 6udos u skocucmem. Ochosbl
oKopeadbuumayuy _dKocucmem U _cnocobos 6opbbovl ¢ OUONOBPENCOCHUIMU.
Pexonucmpyxuyus Mopckux u HazemHvix 3KOCUCIEM.

JleMoHCTpauuu




Tabmuiel 1 cxeMBbl: «3arpsasHenne arMochepuly, «3arpsisHeEHHE THapocdeEPLDy,
«BarpssHenue  1ouBbly,  «l[lapHukoBbIi  dddekT», «Ocob0 oxpaHseMble
[IPUPOIHEIE TEPPUTOPHUMY, «MOIENH YIIPABISEMOIO MUPAY).

O6opyaoBanue: Ghororpaduu OXpaHIEMbIX PACTEHMM U »KHUBOTHBIX KpacHoi
kaury P®, KpacHoO¥M KHATH pPErHoHa.

*TeMaTH4ecKoe NJIAHUPOBAHME Y4eOHOI 0 NIpeaMeTa
«buogorus» 10 kmace

Ba3osblii ypoBenb (1 yac) | Yruy0JienHblii ypoBenb (1+24aca)

Kon-Bo Kon-Bo

4acoB 4acoB

34 Tema 1-2. BuoJiorusi kak Hayka. JKuBble cuCTeMbI 94

1y buonorus kak Hayka lu
DyHoamenmanvhvle,  NPUKIAOHbIE U NOUCKOBble  HayuHble | 14

uccae008anus 6 OUOIO2UU.

HDO&@CCMM, ceszannble ¢ buono2uen.  3nauenue ouonocuue | 14
I’ZDaKmI/lUQCKOZZ 0essmenbHOCHU Yel08eKA. MeduuuHe, CEeJIbCKOM
x03,<n7cm6'e, NPOMbIULIEHHOCHU, OXpaHe nDuDOdbl.

1y Mertoas! NO3HAHUS )KUBOW TPUPOIBI 1y

Memoowvl MonekVIAPHOU U OUOA02UYECKOU HAVKUL. 1u

Houasmue o 3a8ucumout U He3a8UCUMOU _ nepemernnou. | 1a
Inanuposanue sxcnepumenma. Ilocmanoska u nposepxa 2unomes.
Hynesas cunomesa. Ilouamue ebiOopku U _eé 00CmosepHOCHIb.
Pazopoc 6 6uonocuueckux Oamnvix. QueHka 00cmosepHOCmU
NONYYEHHBIX pe3yibmamos. [lpuuunsl uckasdcenuss pesyibmamos
axcnepumenma. [lonamue cmamucmuieckoeo mecma.

lu JKuBbIE CHCTEMBI 1 MX OpraHU3aLUs 1u




Ceoticmea 2cusbix cucmem. eOuHCmeo XUMUYEecKk020 cocmasd, 1
OUCKDEMHOCMb U YeNOCMHOCb, CNOJCHOCb
U Ynopsi004eHHOCMb CMpYKmypbl, OMKPLIMOCHY,
CAMOOP2AHU3AYUS,  CAMOBOCHNPOU3EEOCHUE,  Pa30PANCUMOCHb,
UBMEHYUBOCMb, POCT U pA38umue.
Hayku, usyuarowue oicusvie _cucmemvl _Ha pasnvix _ypoeusx | 14
Op2aHu3ayuu.
84 Tema 3. XuMu4ecKHii cOCTaB M CTPOEHHUE KJIETKH 24y
1 XUMHUYECKUH COCTaB KJIETKU. Boja 1 MUHEpaIbHBIE COJIU 1a
Munepanvuvie seuecmea Kiemku, ux OUOI02UYECKdsl POlb. lua
Ponb kamuonos u anuonos 6 kiemxe. lua
1y benku. CoctaB u ctpoeHue 6e1KoB lu
Knaccugurayus 6enxos. Ilpuonoi. lua
Jlabopamopuas paboma « Qbuapysicenue 6enKos ¢ NOMOULbIO la
KAYeCmeeHHbIX PeaKyuiny.
1 depMeHThl — OMOJIOTUYECKHE KaTaTU3aTOPhI 1ua
benku-akTUBAaTOPHI U OEIKU-UHTHOUTOPBL.. 1y
3aBUCUMOCTB CKOPOCTH (hepPMEHTATUBHBIX PEaKIUil OT Pa3TUIHbIX 1
¢daxTopoB
1 VYraesoasl. JInmmasl 1u
Obwuil _naan  cmpoenus. U pusuxo-xumuyeckue  ceoticmea | 14
V271€60008
bBuonocuueckue  dyukyuu  1unudos. Obwue  ceovicmsea | 14
ouonoeuveckux — Memopan — meKyuecmn, CNOCOOHOCMbBK
CaAMO3AMBIKAHUIO, NOJIYNPOHUUAECMOCHID.
Iy Hyxneunosbie kucinotel. ATO 1y
Hpyrue  nykineosunrpudocdarst (HTD). CexBenupoBanue | lu
JAHK.MeTtoab1 reHOMUKH, TPAHCKPUIITOMUKH, IPOTEOMHUKHU.
Jlabopamopuas _paboma «Hccredosanue HYKIeuHOB8bIX KUCIOM, lu
BbIOCNICHHbIX U3 KIICHOK PAAUYHBIX OPSAHUZMOBY.
lu Uctopus u Mmetonbl n3ydeHus kinetku. Kinetounas teopust lu




Ucmopusi omkpoimus_knemxu. Pabomwr P. I'vka, A. Jlesencyka.
Knemounas meopus (T. Illeann, M. Hnetioen, P. Bupxos).
Memoovbl MONEKYIAPHOU U KIeMOYHOU OUOI02UU. MUKPOCKONUS,
xpomamoepagus, odnexkmpodopes,  Memoo _MeE4YEeHblX _amomos,

ougppepenyuanvrhoe  yenmpughyeuposanue,  KyaibmMusUpOSAHUE
Kknemok. Mszyuenue chuxcuposannvlx Kiemox. Dnekmponnas
mukpockonusi.  Kongpoxanvnas  muxpockonus.  Bumanvnoe
(npudicuznentoe) uzyyenue Kiemokx.

la

Hpaxmuueckas paboma  «H3yuenue memooos  KIemouyHou
buonozuu (xpomamozpadus, anexkmpodopes, ouddepenyuanrvroe
yenmpuchyzuposanue, I1L[P)».

la

lu

Krerka kak OEJIOCTHAA XXUBast CUCTEMaA

la

Kunemounas cmenxa baxmepui u apxeu. Ocobennocmuy cmpoeHus
cemepompodHoil U asmompodHoOU NPOKAPUOMUYECKUX KIEMmOK.
Mecmo u poav npokapuom 6 6UOUEHO3ax.

la

Tpchnopm eseulecme uepes naasmamu4decKyro M€M6DCZHV.'

naccusHolll  (Oughdyzus,  obne2uénnas  ougddyszus,  ocmoc),

AKMUBHbLILL (Nep8UYHbLIY U BMOPUYHBIIL AKMUSHBIL MPAHCHODIL).

1y

Honynponuyae mocmo membpanvi. Paboma nampuii-kaiueso2o
Hacoca.  IDHOOYUMO3: NUHOYUMO3, dazoyumos.  IK30yumos.
Knemounas cmenxa. Ilpakmuyueckas paboma «HMzyuenue ceoiicms
KJIeMOYHOU MEMOPAHDLY.

lu

CrtpoeHue SyKapuoTHIEeCKOM KIIETKH

lu

Humoszonw. Lumockenem. [lsusicenue yumonnasmol. Bzaumoceszs
00HOMEMOPaHHbIX opearnoudos kiemku. Cmpoenue 2panyisapHo2o
pemuxyayma. Mexanusm nanpaenenus beaxos 6 IIC. Cunmes
pacmeopumblx benkos. Cunmes Kiemoyunvix memopan. I naoxuil
(acpanynsapmwiii) 9HOONAZMAMUYECKULL DPEMUKYIYM.
Cexpemopnas ¢hyuxyus annapama I onv0axcu. Knemoumbiil Cox.
Typeop. Jlabopamopnas paboma «Uccredosarnue niasmonusa u
0eniasmMoIU3a 8 PACMUMEIbHBIX KIEMKAX).

1




IIpoucxooicoenue mumoxonoputi u niacmuod. Cumbdbuocenes (K. C.
Mepeorckosckun, JI.  Mapeynuc). Ilepsuunvie, emopuunvlie u
CNOJICHbLE naAACmMuobl gomocunmesupyowux IYKAPUOM.
Muxkpodunamenmol. Axkmunosvie muxpoguiamenmol. Molueunvie
Knemky. Axmunosvle  KOMNOHEHIMbL _ HeMbIUEYHbIX  KIemoK.
Muxpompybouxku. Knemounwii yenmp. Cmpoenue u_0sudicenue
oHcYmuKo8 _u_pecrudex. Mukpompyoouku yumoniasmbl.
Lenmpuons. Benku, accouuuposanuvie ¢ MUKpOQUIAMEHMAaMU U
Mmuxpompyboukamu. Momopuvle beaxu

64

Tema 4. KusHeaeaTeIbHOCTH KJICTKH

184

lu

OO0OMeH BeuiecTs. [limactuueckuii 0OMeH.

lu

Jlabopamopnasapaboma «HU3yyenue kamarumuyeckou
akmuerHocmu_ghepmenmos (Ha npumepe amuiazvl UIUKAMAIA3bL)».

lu

Jabo pamopHraApa boma «U3yuenue d)epMeHmamueHozo
pacuienienuA nepoxcuda GOOODO()(Z 6 pacmumesibHblX u
HCUBOMHBIX K/lemKaxy»

lu

lu

dorocunTe3. XeMOCUHTE3

lu

AHOKCUEHHbIU U OKCUEHHbIU __(pomocunmes Yy __Oaxmepui.
Ceemocoduparowue nuemenmvl U _nueMeHmyvl _pPeaKyuoHHO20
yenmpa.

lu

Posib xaopomactoB B npouecce dhorocunresa. CeroBast U
TemMHoBag  das3pl.  @omoovixanue, Csz, Cas-u CAM-munsi
domocunmesza. Jlabopamopnasapaboma «Cpasuerue
npoyeccos Qomocunmesa u XemoCunmesay.

1u

lg

DHepreTuveckuii 0OMeH

lu

[poovkmul  Opooicenuss U ux __ UCNONAb30BAHUE  Yel0BEKOM.
Anaspobuvie MUKpoop2anusmvl_Kaxk 0bvexmvl_OUOMeExXHOA02UU U
8030y0umenu bojesnel.

lu

Luxnuueckue peaxyuu.  Oxuciumenvroe gocdhopuruposanue.
Onepeusi memopanno2o epaduenma_npomonos. Cunmes ATD:
paboma _npomonnou ATD-cunmasvl. I[Ipeumywecmea aspoborno2o
nymu_oomena_sewecms_neped _ana’poouvim. Ipoexmusnocms
OHepeemuy4ecKko20 0oOMenda.

1u




1 buocunres 6enka. Peakiiun MaTpuaHOro CHHTE3A. 1u
I'enernueckas nandopmanus u JJHK. Peanmzamus
TreHEeTHYECKON nH(popMaIuu B KJIeTKe. [ eHeTHUeCKuit Ko1 1
€ro CBOMCTBA.
Ipunyunwi MPAHCKDUNYUU. KOMNAEMEHMAPHOCHIb, la
AHMUNAPAANEIbHOCHb, ACUMMEMPUYHOCITID.
Cospesanue mampuunvix PHK 8 2ykapuomuueckou Kiemxke. 1g
Hexooupyrowue PHK.
1y buocuntes 6enka. TpaHCKpUIIMS — MaTPUUHBII CUHTE3 Iy
PHK. Tpancnsiius — O6uocuHTe3 OenKka. JTarbl
tpancisaiuu. KonupoBanue amunokuciot. Posis pubocom
BOMOCHHTE3¢ OeiKa.
VYuactue tpancnoptabix PHK B OnocunTese Oenka. YcmoBus lu
orocuHTEe3a OeIKa.
Opeanuzayus _cenoma_y _npoxapuom _u_sykapuom. Peeynsyus | 14
akmueHocmu 2enog y npokapuom. I unomesa onepona (P. Kakoo,
XK. Mano). Monexynapuvle Mexanusmbl IKCHPECCUU 2EHO8 Y
ovkapuom. Ponv  xpomamuna 6 pecyiayuu _pabomvl _2eH08.
Peeynayus _obmennvix _npoyeccoe 6 knemxe. Kiemounwiii
comeocmas.
lua HexkneTounsie popMbI )KM3HU — BUPYCHI 1ua
Kusuennoii — yuxn  JHK-codeporcauiux  8upycos, PHK-| 1u
Co0epACAUUX 8UPYCO8, baxmepuogazos. Obpamnuas
MPAHCKDUNYUSA, Pesepmasd, UHme2pasd.
IIpakmuueckasn paboma «Coz0anue mooenu supycay. lua
Su Tema 5.Pa3MHoOKeHHe M HHAMBUAYAJIbHOE PA3BUTHE OPraHU3MOB 154
1y JKu3HeHHBIN THUKI KISTKU. JleneHne KiIeTku. MuTo3 1y
Marpuunsiii cunate3 JJHK — peruukanus. [punnune: pernmukanuu | 14

JHK:  KOoMIJIEMEHTapHOCTb, IOJYKOHCEPBATUBHBIM  CHHTE3,
aHTUnapauienbHocTs. MexanusMm perukanuu JJTHK. Xpomocomsr.
Ctpoenne xpoMocoM. Tenomepsl U TeoMepasa.

XpoMOCOMHBIM HaOOp KJIETKH — KapHOTHI. JIUTIongHbI U
ranIoOuaHbIN HAOOPBI XPOMOCOM. I OMOJIOTHYHBIE XPOMOCOMBI.




Mexanu3mbel  nponudepanud, auQQEepeHIupoBKY, CcTapeHusH | 14
rubemu xinerok. «{udposas kinerka» — OuomHpOpMaTHUECKUe
MOJIeTH (PYHKIIMOHUPOBAHUS KIICTKU.
lu ®opMbl pa3MHOKEHUSI OPTaHU3MOB. lu
[TonoBeie XpOMOCOMBI la
OpranusMm Kak eIMHOE 1EI0e 1u
1y Meiio3
TKaHu paCTCHUH, )KUBOTHBIX U YEJIOBEKa Iy
Opranbl. CucTeMbl OPraHoB. 1y
1y OO6pa3oBaHue U pa3BUTHE TTOJIOBBIX KJIETOK. lu
OmogoTBopeHue
Ormopa Tena opraHu3MoB. [|BHyKeHHE OPraHU3MOB lu
[MuTanue u AbIXaHUE OPraHU3MOB Iy
1y NuauBuayanbHOE pa3BUTHE OPraHU3MOB
TpaHcnopT BellecTB y Opranu3MoB. Briienenue y opranu3smMoB lu
3amuTa y oOpraHu3moB. Pazgpaxumocte u  perymauus  y | lg
OpraHU3MOB
8u 244
Tema 6.HacjieAcTBEeHHOCTh U H3MEHYMBOCTH OPraHM3MOB
1y ['eHeTnka — Hayka 0 HaCJIE€CTBEHHOCTH U U3MEHYUBOCTH lu
Pa6orer I'. Mennens, I'. Jle ®puza, T. Moprana. Poiub | lu
OTEUECTBEHHBIX YYEHBIX B Pa3BUTUHU TeHETUKH. PaboTsiH.
K. Konsuosa, H. 1. Basunosa, A. H. benoszepckoro, 1O. A.
Ounmumaenko, H. B. Tumodeera-Pecorckoro.
OcHoBHBIE METO]IbI TCHETUKH: THOPUIOTIOTHIECKHM, | 19
[UTOJOTUICCKUN, MOJICKYJIIPHO-TEHETUUECKHI.
1u 3aKOHOMEPHOCTH HACJIEIOBAHUS IPU3HAKOB. 1a
MOHOTHOPHIHOE CKPEIUBAHUE
AHaM3UPYIOIIEE CKPEIIMBAHKE. lu
[IpomexxyTrounslii  Xxapakrep HaciefoBanus. Pacmernenune | lu
MIPU3HAKOB MIPU HETIOJHOM JIOMUHUPOBAHUMU.
lu JlurunOpuHOE CKpeluBaHue. 3aKOH 1u

HC3aBHUCUMOT'OHACJIICAOBAHHUA IPHU3HAKOB




[utonornyeckre OCHOBBI IUTUOPUTHOTO CKPEILIMBAHUS. 2y
lu CuemieHHOE HacleJ0OBaHUE MPU3HAKOB lu
CuernieHHOE HAacIeI0BaHNE T€HOB, HAPYIICHUE CUEIUICHUS MeXAYy | 29
reHaMu. XpOMOCOMHasi TEOpHsl HACJICICTBEHHOCTH.
1g
1y I'eneruka nona. HacnenoBanue nmpu3HAKOB, CLETJIEHHBIX C lu
10JIOM
I'enoTHm Kak LeI0CTHAS CUCTEMA 2y
lu HsmenunBocts. Henacneacrsennas M3MEHYHBOCTD 1u
Hopwma peakuium npu3Haka. 1u
BapuannonHbli psn v BapuanmonHas kpuBas (B. Moranncen). 1u
1 HacnencrBenHas n3MeHYHUBOCTD 1u
BresinepHast u3aMeH4H BOCTh U HACJIEACTBEHHOCTh. JTIUTEHETHKA 24
Y DTIIUTEHOMHKA, POJIb AMUTeHETHUECKUX (haKTOPOB
B HACJIEIOBAHUH U N3MEHYMBOCTH (PEHOTUITUYECKUX MMPU3HAKOB
y OPraHU3MOB.
1 I'enetuka gyejoBeka 1g
Meouko-cenemuueckoe koncyiomuposanue. Cmeosiosble Kiemku. 1u
Honsmue «2enemuqecko2o epy3ay. Imudeckue acnekmobl
uccie0o8anull 6 001acmu pedaKmupo8anusi 2EHOMA U CME0JI08bIX
KIIemoK.
Tenemuueckue hakmopul nogviuiennol 4yecmeumenbHoCmu 1
Yyen06eKa K (husuyeckomy U XUmuyeckomy 3a2pasHeuo
OKpYorcaouell cpeonl. 1 enemuyeckasi npeopacnoioNCeHHoCmb
Yen06eKa K NAmoJlO2usiM.
34 Tema 7.Cesiekuusi opranu3mMoB. OCHOBBI OHOTEXHOJIOTUM O4
lu Cenexkuus Kak HayKa U MpOIeCcC 1u




3aKOH TOMOJIOTHYECKUX PSAJIOB B HACIEACTBEHHON U3MEHUMBOCTU | 24
H. W. BaBmiioBa, ero 3Ha4eHHUE JJIs1 CEJICKIIMOHHON paOOTHI.

lu MeTo/bl ¥ JOCTHKEHUSI CENIEKIIMUA PACTEHUM U AKUBOTHBIX 1u
Dranbsl KOMOMHAIIMOHHON CEIEKIINM. 1u
JlocTuKeHMsI  CENeKUMU pacTeHU U KUBOTHBIX.«3eneHad | lu
peBomtonus». COXpaHEHHE U HM3YYEHHE I'€HETHYECKHUX PEeCcypCcoB
KYJIbTYPHBIX PAaCTeHUHN U MX AUKUX POJUYEH JIJISl CO3/IaHUSI HOBBIX
COpPTOB M THOPHIOB CENBCKOXO3SIMCTBEHHBIX KyNbTyp. M3ydenue,
COXpaHEHHE ¥  YOPABJICHHE TEHETHYECKUMU  pecypcamu
CEJIbCKOXO3SMCTBEHHBIX W IMPOMBICIOBBIX KHUBOTHBIX B IIEJSAX
YIIYYIIEHUS! CYIIECTBYIOIIUX W CO3/IaHUsI HOBBIX MOPOJ, JIUHUU U
KpOCCOB, B TOM YHCIJI€ C NMPUMEHEHHEM COBPEMEHHBIX METOJIOB
Hay4HBIX HCCIICIOBAaHUN, TEPENOBBIX HJEH W TEPCIEKTUBHBIX
TEXHOJIOTHH.

1 buorexHonorus kak oTpacib NPOU3BOICTBA 1

Buomexnonozus u cunmemuyeckas buono2us 24
1u O0o00menue 3gq

3HAaHUU




*TemaTH4ecKoe NJIAHNPOBaHMe YueOHoro npeamera «buosorus» 11 kiace

BasosBbiii ypoBenb (1 4ac)

Yrayo6aennsblii ypoBenb (1+24aca)

Kon-Bo Kon-Bo
4acoB 4acoB
TEMA 1. 9BOJIOHUOHHASA BUOJIOT' Us1

1 JBOJIIOLUS U METOABI €€ N3y4eHust 1
JABuiKynue cuJibl 3BOJIOUMH BUAOB 110 Y. /lapBuHy 1
JBHzKyIMe cuiibl 3BosIIonnu BuA0B 1o Y. /lapsuny 1

1 Hcropusi pasBuTHus npeacraBjaeHuii 00 3BOJIIOIHI 1
@®opMuUpOBaHUE CHHTETHYECKOI TeOPHH IBOJIIOIUH 1
@®opMupoBaHHE CHHTETHYECKOI TeOPUH IBOJIIOLNHU 1

1 Buja: kpuTepun u CTPyKTYypa JlabopaTopHas paboTa «CpaBHeHHE  BUIOB 10 1
MOP(OIOrH4ECKOMY KPUTEPUIO»
Bupoo0pa3zoBanue Kak pe3yJbTaT MUKPOIBOJIIOLNH 1
CBsI3b MUKPO3BOJIIOLMH U UAEMHUOJTOTHH 1

1 IMonyasinus kak 3jieMeHTApHAas eJUHUIIA BUIA 1
Jdranbl  3BOJIOLMOHHOIO  Tpouecca:  MHMKPOIBOJIIOLMA 1
W MAKPO3BOJIIOL M.
JlabopatopHaspaboTa «BbIsSBICHHE U3MEHUUBOCTH 1
y 0co0el 0JTHOTO BHJIa»

1 JBHKyIHE CHIIbI (3JIeMeHTapHbIe (aKTOPHI) IBOJIIOLHMHU 1
JdyieMeHTapHbIe PAKTOPbHI IBOJIIOLUM 1
W3onsmus momynsiiuit: reorpaduyeckas (MpocTpaHCTBEHHAS), 1
Ouosorudeckast (pernpoayKTUBHAS)

1 EcrecTBenHblii 0TOOP M ero (popMbI 1
DopMBI €CTECTBEHHOTO 0TOOpA: IBUKYIITUH, 1
CTAOWIIM3UPYIOIMINMA, pa3phiBatomuii (Au3pynTuBHBIA). [lomoBoit
oTOop
Bo3HukHOBEHME 1 3BOJIIOLHS COLUATIBLHOTO MOBEICHUS 1
KUBOTHBIX

1 Pe3yabTaThl 3BOJIIOIUN: IPUCTIOCO0JEHHOCTH 1




OpraHu3MoOB H BH/1000pa3oBaHue

[Ipumeps! npucnocodbaeHnil y opraHu3MoB: Mop(hOJIOTHYECKue, 1
(bu3noIOrNIECcKHe, OMOXUMHYECKUE, IIOBEJICHUECKHUE.
OTHOCUTENBHOCTH MPUCTIOCOOIEHHOCTH OPraHN3MOB
1. Jlabopatopuas pab6oTa «lIpucnocodneHus 1
OPTaHU3MOB M HX OTHOCHUTEIIbHAS [IEJIECO00Pa3HOCTHY.
2. JlaGopatopHaspabora «/3yuenue apoMopdo30B
Y UIMO0AJANTalMi Y PACTEHUN U JKUBOTHBIX)

HanpagsjieHusi MAaKpo3BOIIOLM U 1
buoreorpajpuyeckue MeToabl U3YYeHHUS IBOJIIOLUT 1
PynumenTtapHbie opransl U aTaBu3Mbl. MOJIEKYyIsIpHO- 1
reHETUYECKUE, OMOXMMHYECKUE U MAaTEMAaTUYECKUE METO/IbI
n3ydyeHus 3Boiouud. ['omonornynsie renbl. COBpeMEHHbBIE
METOBI TIOCTPOCHUS (PUIIOTEHETUIECKHX JIEPEBHEB.
XPpOMOCOMHBIE MYTallX U 3BOJIFOLINSI TEHOMOB.

ITyTn Mmakpo3Bosonnu 1
OO61re 3ak0HOMEPHOCTH (TTpaBHIIa) SBONIOIUH. [Ipunyun cmeHuol 1
@ynxyuti. HeoOpaTUMOCTH SBOJTIOIIIHT
AnantuBHas paguanusa. HepaBHOMEpHOCTh TEMIIOB 3BOTIOLUU 1

TEMA 2. BOSBHUKHOBEHUWE U PA3SBUTHUE )KU3HU HA 3EMJIE

Hcropus xu3nu Ha 3emiie 1 MeTOAbI €€ U3yYeHHs 1
JlabopaTtopHas paborta  «M3yueHue Y OTITUCaHUe 1
HCKOIIAEMBIX OCTaTKOB IPEBHUX OPraHU3MOB)
Hayunble runoTessl NpoucxoxaeHus KU3HU Ha 3emie. AOnoreHes 1
U naHcnepMusl. JJoHay4HbIe IpeICTaBIEHUS O 3ap0KICHUH KU3HU
(xpeanioHu3M). ['MMoTE3a MOCTOSHHOTO CaMO3apOXKACHUS KU3HU
u e€ onposepxkenue onbitaMu O. Peu, JI. Cnannanuanu, JI.
ITactepa. [IpoucxoxeHue 5XU3HU U aCTPOOHOJIOTHSL.

I'mnore3bl NPONCXOKICHUSA JKM3HH HA 3emiie 1
OcHOBHBIE 3TANIBI HEOPTAHUYECKOM IBOJIIOLUH 1
Bupryanbpuas nabopaTopHas paboTa 1
«MopenupoBanue onbIToB Muepa—IlOpu 1o M3y4YeHHIO
aOMOTeHHOT0 CHHTE3a OPraHWYECKUX COCTUHEHUN B MEPBUYHOMN
aTMochepe»

OcHOBHBIE ITANbI IBOJTIOIMHA OPraHUYECKOr0 MUPa HA 1

3emue
OcHOBHbBIE 3TAaNbI IBOJIOLNH PACTHTEIHLHOT0 MHPA. 1




[IpakTuueckas pabora «M3yueHne ocooeHHOCTEH
CTPOCHHUSI PACTEHUM PAa3HBIX OTIEIOB)

OcHoBHbBIE ITANbI IBOJIOIUH ;KUBOTHOT0 MHPa
[IpakTuueckas padbora «/3ydyeHne 0COOCHHOCTEH
CTPOCHUSI TO3BOHOYHBIX KUBOTHBIX)»

Pa3Burue :XM3HHA MO IpaM U nepuoaam

OO1m1ast XapaKTepUCTUKA KIIMMAaTa U Ire0J0TMYECKUX MPOLIECCOB.
[NosiBeHME M pacIBET XapaKTEPHBIX OPraHU3MOB.
VYrneobpa3zoBaHue: €T0 YCIOBUS U BIMSHUE HAa Ta30BBIA COCTAB
aTMochepbl

MaccoBsie BBIMUPAHUSA — SKOJOT'HYCCKHUE KPU3UCHI ITPONIIIOTO.
[Tpu4uHBI ¥ ceACTBUS MAacCOBBIX BRIMUpaHUi. COBpEMEHHBIN
9KOJIOTMUECKUN KpHU3HUC, ero ocodeHHoctu. [Ipobnema
coxpaHeHMs1 Onopa3HooOpasus Ha 3emiie

CoBpemeHHasi cCTeMa OPraHNYecKoro Mupa

[IpuHIMnIBI KI1accupUKaluY OPraHU3MOB.

OcCHOBHBIE CUCTEMATUYECKHE TPYIIIBI OPIraHU3MOB

JBOJIIOLUS YeJIOBEKA (AHTPOIOreHe3)

Pazeutue l'[pe)ICTaBJ'IeHI/Iﬁ 0 MPOUCXO0KACHUN Y€/IOBECKA

A I

MecTo 4ejIOBEKAa B CHCTEME OPraHuvYe€CKoro Mmmpa

JBrKymue cuibl ((paKTOPBI) aHTPONOTeHEe3a

CooTHo1ieHrne OMOJIOTMYECKUX U COLHUANbHBIX (PAKTOPOB
B AaHTPOIIOIEHE3E

OcHOBHBIE CTaJNHU aHTPOIIOTeHe3a. PaHHME YemoBeKooOpa3HbIe
00e3bsTHBI (IPOKOHCYIIBI) U PAHHHUE TOHTUIBI —

o01re mpeIKy 4eI0BEKOOOPa3HbIX 00€3bsH U JIIOJIEH.
ABCTpaJIONUTEKU — JBYHOTHE TPEIKH JTIo/Iei. UenoBek
yYMEJbI, TEPBbIE U3rOTOBIIEHUS OpYyAul TpyAa. Uenosek
MIPSIMOXOIAIINI U TTePBBIN BBIXOJ JIIOJEH 3a mpeensl AQpuki.
UYenoBek reiiens0eprekuii — 00mmmiA MpejoK HeaHAepTaaTbCKOTO
YelloBeKa M YeJIOBeKa pa3yMHOro. YelnoBek HeaHIepTaIbCKH Kak
BUJI JIIOJIEN XOJIOJHOTO KIIMMaTa

OcHOBHbBIE CTaJI1MH 3BOJIOIIUH Y€JI0BCKaA

UYenosek pa3yMHBIN COBPEMEHHOIO TUIIA, JEHUCOBCKUN YEIIOBEK,
OCBOCHHME KOHTUHEHTOB 3a nipenenamu Adpuku. [laneorenernka




" 11aJIcOrcHOMHKa

DBOIIOLIMS COBPEMEHHOT0 YenoBeka. EctecTBeHHbIN 0TOOD 1
B IOMYJISILMAX YeJIoBeKa. MyTalmOHHBIN NpoLiece
u nommMopdusM. TlonmyasiroHHbIe BOJTHBI, Jpeii¢ reHoB,
MUrpanus 1 «3¢QpQGeKT 0OCHOBATEN» B HOMYJISALMIX COBPEMEHHOIO
YeJI0BEKA

YesioBeyecKHne pachl U NPUPOJHBIC AN TALIMU Y€J10BEKA 1
Me:xxaucuuninHapHbie MeTOAbl AHTPOIOJIOTHH 1
[Ipaktuueckas pabora  «3yyeHHEe DKOJOTMUECKUX 1
aZanTanui 4eI0BeKa

TEMA 3. OPTAHU3MBbI U OKPYKAIOLIAS CPEJA

JKOJIOTHS KAK HAYKAa 1
3apoxkaeHue u pa3BUTHE YKOJTOTHH 1
Metoabl 3KOJIOTHH. 1
3HauyeHMe IKOJIOTHYeCKUX 3HAHMI IJIf YeI0BeKa

Cpenbl 00MTaHUA H IKOTOTHYECKHE PAKTOPBI 1
[Tonsatue 06 sxos0ornueckoil Humle Buaa. Mecroodburanue. 1
MHoromepHasi MoJiellb 3KOJIOTMYE€CKON HUILIN
JIx. WM. XatunHcona. Pa3zMepsl 5K0JIOrMUeCcKON HUIIN.
[loTeHnumanpHas ¥ pean30BaHHAs HUIIN.
Bun xak cucrema nomysnsiiuii. Apeassl BUAOB. Busl 1 ux 1
KU3HEHHBIE CTPATErMH. DKOJOTUYECKUE JKBUBAJICHTHI.
3aKOHOMEPHOCTH MOBEJCHHS U MUTPALIUH )KMBOTHBIX.
buonornyeckne NHBa3UM YyKEPOAHBIX BUIOB

Aduotrnyeckue GaxkTopbl JJaGopaTtopHas paboTa «BblsBIeHHE NMPUCIOCOOICHUN 1
OpPraHU3MOB K BIIUSIHUIO CBETa»
JJaGopaTtopHas paboTa «BbIsBIECHHE NPHUCIIOCOOIECHHIA 1
OpPraHU3MOB K BIIUSHUIO TEMIIEPATYPhI»
JJaGopaTopHas paboTa «AHATOMHYECKHE OCOOCHHOCTH 1
pacTeHui U3 pa3HbIX MECT OOMTaHUS»

buornuyeckue paxkropsl 1
7KusnenHnbie popMblI OPraHu3MoB 1
buojsioruyeckune puTMsbl 1

IKOJIOTHYECKHE XaPAKTePUCTHKH BH/IA H NONYJIALUH 1
Kpusble pocra uncneHHOCTH nomnyiasiuuu. KpuBble BBDKHBAaHUS. 1

Perynsmys 4ncieHHOCTH MOMYJISLUMA: POJib (aKTOPOB, 3aBUCAIIINX




1 HE 3aBHUCAIIHNX OT IIJIOTHOCTH

Dkonoruyeckue crpareruu BuaoB (r- u K-crparerun) 1
TEMA 4. COOBHIECTBA U OKOJIOT'NYECKHUE CUCTEMBbI

Coo01mecTBa OpraHu3MoB 1
Dkocucrema kak OTkpbiTas cucremMa (A. Jx. Tencnnm). 1
OyHKIMOHANbHBIE ~ OJOKM  OpPraHu3MOB B DKOCHUCTEME:
MPOAYIEHTHI, KOHCYMEHTBI, PEAYIICHTHI
Tpoduueckue ypouu. Tpoduueckue enu 1 ceTu. 1
Abuotnyeckue 010ku dKocucTeM. [10YBBI U UITBI B 9KOCHCTEMAX.
KpyroBopoT BemecTs u MOTOK YHEPTUHU B IKOCUCTEME

IKOCHCTEMBI M 3AKOHOMEPHOCTH MX CYLeCTBOBAHMS 1
IKOJOrHYeCKHe MUPAMHIbI 1
IKOJOrHYeCKHe MUPAMHIbI 1

JKOCHCTEMbI M 3aKOHOMEPHOCTH MX CyIIeCTBOBAHUS 1
Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpouxi. 1
Dnyxmyayuu
HanpagieHnHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CYKILECCHH. 1
[TepBUYHbBIC U BTOPUYHBIC CYKIICCCHH U UX MPUYHHEI.

IIpupoaHbIe IKOCHCTEMBI Dkrocucmemvl 03€p u pex. Ikocucmemuvl MOpell U OKeaHos. 1
Oxocucmemvl myHop, 1ecos, cmeneti, nyCmvltb. 1
DKCKYpCHUS «IKCKypcuss B TUIMMYHBIA OHOreoneHo3 (B 1
nyOpaBy, Oepe3HsK, €TbHUK, Ha CYXOJIOJbHBIM WU TOWMEHHBIN
JyT, 03€p0o, O0IOTO)»

AHTPOIOreHHbIE IKOCUCTEMbI 1
Ypoo3kocucreMbl. JKOMOHMTOPHUHT. [IpakTHueckas 1
paboTra «/3yyeHue u onucaHue ypOOIKOCUCTEMBI»

JlabopatopHas paboTa «3ydeHue pasHOOOpa3Us MEIIKUX 1
MTOYBEHHBIX WICHHUCTOHOTHUX B Pa3HbIX IKOCHCTEMAX)»

Buocdepa — riodanbHast 3kocucrema 3emisin 1
PazButne mpencraBneHuit o 6mocepe B Tpymax . 3rocca. 1
Yuenne B. U. Bepnanackoro o 6uocdepe
O6mactu 6uocdepsl u e€ cocras. JKupoe BemiecTBO 6rocheps 1
U ero QyHKIMH

3aKOHOMEPHOCTH CylIeCTBOBAaHUsI Ouochepbl 1
3onanbHOCTH OHOChepbl. OCHOBHBIE OMOMBI CYLIM 1
YcroitunBocTh OHochepsbl 1

YenoBeuecTBO B Onochepe 3emian 1




AHTPONOreHHOe BO3/IeCTBHE HA PACTUTEIbHbIN U ;)KHBOTHbBIM 1

MHP

OxpaHa npupoabl

CocymecTBoBaHMe NMPUPO/bI U YeJI0BeYeCTBA

PannonannHoe NpUupoaonoJb30BaHue

YcroitunBoe pa3BuTHE

O060011IeHrEe 3HAHUH

olR P k-

TEMATUYECKOE ILIAHUPOBAHUE
10 KJIACC BA30OBBIA YPOBEHbDb

KoaunuecTBo yacoB

Ne n/m yekTpoHHBbIEe (LM (PPOBHIE)
HanmeHoBaHMe pa3/iesioB M TeM MPOTrPaMMbIl Bcero KontposbHbie IIpakTHyeckue
o0pa3oBaTe/bHbIE PeCypchl
padoThI padoThI
buonorus kak Hayka. JKuBbIe cCUCTEMBI X UX hitps://resh.edu.ru/
1-2 ya. 3 0 0,5 https://www.yaklass.ru/
H3yaeHHe https://interneturok.ru/

3 Bxonanas koHTposbHas paboTa 1 1 0
https://resh.edu.ru/

4 XMMHYECKHH COCTAB U CTPOEHHE KIIETOK 7 0 0 https://www.yaklass.ru/
https://interneturok.ru/
https://resh.edu.ru/

5 JKuszHenesaTeIbHOCTh KIETKU 6 0 1 https://foxford.ru/
https://interneturok.ru/

Pa3sMHOXeHNEe 1 HHAUBUIYAJILHOE PAa3BUTHE https://resh.edu.ru/
6 Y P 5 0 0 https://www.yaklass.ru/
OpTaHusMa https://interneturok.ru/
7 [IpomexyTouHas KOHTpOJIbHAsA paboTa 1 1 0



https://resh.edu.ru/
https://www.yaklass.ru/
https://interneturok.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://interneturok.ru/
https://resh.edu.ru/
https://foxford.ru/
https://interneturok.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://interneturok.ru/

https://resh.edu.ru/
8 Hacre . . 7 0 5 https://foxford.ru/
acJIeICTBEHHOCTh U N3MEHUYMBOCTh OPTraHU3MOB https://www.vaklass.ru/
https://interneturok.ru/
https://resh.edu.ru/
9 Cenexuus opranu3mMoB. OCHOBBI OMOTEXHOIOTUN 3 0 0 hitps://foxford.ru/
HroroBast koHTpoIbHAs paboTa 1 1 0
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 3 35
TEMATUYECKOE IINTAHUPOBAHUE
10 KJIACC YIJIYBJEHHBIN YPOBEHbD
KoauuecTBO 4acoB
Ne /i HaunmenoBanue pa3ieoB ¥ TeM NPOrpaMmbl DuieKTpoHHbIe (HudpoBbIC)
Bcero Kontponbnbie | IlpakTuueckne
o0pa3oBaTte/ibHbIE PeCYPChI
padoThI padoThI
buonorus kak Hayka. JKUBbIE CUCTEMBI U X hitps: //resh.edu.ru/
1-2 ya. 9 0 0,5 https:/Avww.yaklass.ru/
H3yHeHHE https://interneturok.ru/
3 Bxonnas koHTposbHas paboTa 1 1 0
https://resh.edu.ru/
4 XHMMHYECKHI COCTAB U CTPOEHHE KIIETOK 23 0 0,5 https://www.yaklass.ru/
https://interneturok.ru/
5 KontpomnsHas padora Nel 1 1 0
https://resh.edu.ru/
6 KuzHenesareabHOCTh KIETKU 17 0 3 https://foxford.ru/
https://interneturok.ru/



https://resh.edu.ru/
https://foxford.ru/
https://www.yaklass.ru/
https://interneturok.ru/
https://resh.edu.ru/
https://foxford.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://interneturok.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://interneturok.ru/
https://resh.edu.ru/
https://foxford.ru/
https://interneturok.ru/

7 [IpomesxyTouHas KOHTpPOJIbHASA paboTa 1 1 0
PasMHOXeHE U UHANBUIVAIILHOE PA3BUTHUE https://resh.edu.ru/
5 AMBIALY p 15 0 4 https://www.yaklass.ru/
OpraHusMa https://interneturok.ru/
6 KonTtponpsHast padora Ne2 1 1 1
https://resh.edu.ru/
; - 23 0 3 https://foxford.ru/
aCJICJICTBEHHOCTh M U3MEHUNBOCTH OPTaHU3MOB https://www.vaklass.ru/
https://interneturok.ru/
8 KonTposapHas padora Ne3 1 1 0
https://resh.edu.ru/
9 Cenexuus opranu3mMoB. OCHOBBI OMOTEXHOIOTUN 9 0 2,5 https://foxford.ru/
https://interneturok.ru/
10 HtoroBast KOHTpoNbHAs paboTa 1 1 0
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 13,5
TEMATUYECKOE IINTAHUPOBAHUE
11 KJIACC BA30BI)II71 YPOBEHD
KoangecTBo 4acoB
Ne n/mm JuieKTpoHHbIe (UG pPOBHIE)
HaumeHoBaHue pa3/1e/i0B H TeM NPOrpaMMbl Bcero KonrposbHbie IpakTuyeckue
o0pa3oBaTejibHbIE pecypchl
padoThI padoThI
https://resh.edu.ru/
1 DBOIIOIMOHHAS OMOJIOT U 9 0 1 https://www.yaklass.ru/

https://interneturok.ru/



https://resh.edu.ru/
https://www.yaklass.ru/
https://interneturok.ru/
https://resh.edu.ru/
https://foxford.ru/
https://www.yaklass.ru/
https://interneturok.ru/
https://resh.edu.ru/
https://foxford.ru/
https://interneturok.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://interneturok.ru/

2 Bxoanast koHTpoJbHas paboTa 1 1 0
https://resh.edu.ru/

3 BO3HUKHOBEHHE ¥ Pa3BUTHE KU3HH Ha 3eMIle 8 0 0,5 https://www.yaklass.ru/
https://interneturok.ru/

4 ITpoMeKyTouHast KOHTPOJIbHAs paboTa 1 1 0
https://resh.edu.ru/

5 OpraHu3Mbl U OKpYIKaroIias cpeaa 5 0 15 https://foxford.ru/
https://interneturok.ru/
https://resh.edu.ru/

6 Co00111eCcTBa U SKOJIOTHUYECKUE CHCTEMBI 9 0 0 https://www.yaklass.ru/
https://interneturok.ru/

7 HToroBas KOHTpOJIbHAS PaboTa 1 1 0

OBIIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 34 3 3,5
TEMATUYECKOE INTAHUPOBAHUE
11 KJIACC YI'JIYBJEHHBIN YPOBEHbD
KoaudecTBO yacoB
Ne i/ HaumeHoBaHue pa3iesioB U TeM NPOrpaMMbl JyieKTpOHHbIE (LU (PPOBBIE)
Bcero Konrponbubie | IlpakTuueckue
o0pa3oBaTe/IbHbIE pecypchl
padoThI padoTshI
https://resh.edu.ru/

1 DBOJIIOLMOHHAS OMOJIOT U 27 2 3 https://foxford.ru/
https://www.yaklass.ru/
https://resh.edu.ru/

2 BO3HMKHOBEHHUE U Pa3BUTHE KU3HU Ha 3eMIle 27 2 5 httpsE//fOXford'rU/
https://www.yaklass.ru/
https://interneturok.ru/
https://resh.edu.ru/

3 Opranu3Mbl 1 OKpY’KaroIas cpenia 15 1 3 https://foxford.ru/

https://www.yaklass.ru/

https://interneturok.ru/



https://resh.edu.ru/
https://www.yaklass.ru/
https://interneturok.ru/
https://resh.edu.ru/
https://foxford.ru/
https://interneturok.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://interneturok.ru/
https://resh.edu.ru/
https://foxford.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://foxford.ru/
https://www.yaklass.ru/
https://interneturok.ru/
https://resh.edu.ru/
https://foxford.ru/
https://www.yaklass.ru/
https://interneturok.ru/

https://resh.edu.ru/

https://foxford.ru/

4 Coo01IecTBa U IKOJIOTHUECKUE CUCTEMBI 27 1 httos:/Awww. vaklass.ru/
https://interneturok.ru/
5 O00011IeHNE 3HAHUH 6 0
KonTtposnpHas pabora
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 12



https://resh.edu.ru/
https://foxford.ru/
https://www.yaklass.ru/
https://interneturok.ru/

YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
NPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JISA YYEHUKA

* buosorus. buonorudeckue cuctemsl u nporecchl, 10 kimace/ Tepemor A.B., IleTpocosa
P.A., O0mectBO ¢ orpanndeHHO# oTBeTCTBeHHOCTHI0O « MOl MHEMO3MHA»

* buosnorus. buonornueckue cucremsl u nporeccel, 11 kinacc/ TepemoB A.B., [lerpocosa
P.A., O0mectBO ¢ orpanndeHHO# oTBeTCTBeHHOCTHI0O « MOl MHEMO3MHA»

* buonorus, 10 knace/ Beiconikas JI.B., Ismvimur .M., PyBunckuii A.O. u npyrue; moa
penakmueit [llymaoro B.K., Jlpimmuia I'.M., AknmorepHoe o61ectBo «31arenbcTBo
«Ipocsemienne»

* buonorus, 11 knacc/ bopoaun I1.M., Ieimiun .M., Cabnuna O.B.; noa penaxuueit

[Mymuoro B.K., deimmuia I.M., Akiimoneproe o0miectBo «M3aarenbeTBo

«HpOCBeHIeHI/IG»

METOAUYECKHUE MATEPUAJIBI IJI51 YUYUTEJIA
TepemoB A.B., IlerpocoBa P.A. buomnorus. 10-11 knaccel. MeTtoauueckoe nocooue s
yuutens (yriyonennsiii ypoBenb)/IlerpocoBa Penara ApmenakoBna, TepemMoB Aniekcanap

BaneaTuHoBuu

MNPPOBBIE OBPASOBATEJIBHBIE PECYPCBHI U PECYPCBI CETH
HMHTEPHET
["azera "buonorus" u caitt mis yuaurens "S uay Ha ypok ouonoruun" http://bio.1september.ru
buonorus B OtkpbeiToM Kosutemke http://www.college.ru/biology

Herba: 6otannueckuii ceppep MockoBckoro yausepcuterahttp://botsad.msu.ru/links.htm

BioDat: nnpopmaliMoHHO aHATUTUYECKUI cailT o mpupozae Poccun u


http://bio.1september.ru/
http://www.college.ru/biology
http://botsad.msu.ru/links.htm

skosoruuhttp://www.biodat.ru

FlorAnimal: mopran o pacrenusix u xxuBotasixhttp://www.floranimal.ru

Forest.ru: Bce o pocuiickux necaxhttp://www.forest.ru

buonorus: caiit npenogaBarens 6uonoruu A.I'. Koznenkohttp://www.kozlenkoa.narod.ru
buo/lan — Tponuuka B 3aragounsiii muphttp://www.biodan.narod.ru

BremkonpHas sxosiorus: mporpamma "llIkonpHas 3KoI0OrHIecKast
uHunratuBa"http://www.eco.nw.ru

B nomMombs MouM yueHukam: cailt yuuteins ouosoruu A.IL.
[To3musxoBahttp://www.biolog188.narod.ru

['ocynapcTennslii JlapBuHOBCKUi My3eithttp://www.darwin.museum.ru

JKuBble cyIiecTBa: 3IEKTPOHHAS HIUTFOCTPUPOBaHHAs SHIMKIonenushttp://www.livt.net
W3zyuaaem Ouomnoruto http://learnbiology.narod.ru

Konmenuu coBpeMEHHOTO €CTECTBO3HAHUS: SJIEKTPOHHOE yueOHOe
nmocoouchttp://nrc.edu.ru/est/

[Tpo6aemsl 3BosronIMH http://www.macroevolution.narod.ru

Yapiz [apsun: ouorpadus u kauru http://charles-darwin.narod.ru/

DKOJIOTHYECKOe 00pa30BaHME JeTeH M M3ydeHue mpupoasl Poccun

http://www.ecosystema.ru
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